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1.OBIIUE IMOJIOKEHU A

@OHJT OLIEHOYHBIX cpeAcTB (Mo aucuuiuinHe «®Du3uka» SBISIETCS HEOThEMJIEMOW YacThio
HOPMaTHBHO-METOIUYECKOT0 00ECIeYeHHsI CUCTEMBI OLIEHKU 3HAHUHA U YPOBHS C(HOPMUPOBAHHOCTH
KOMIIETCHIIMN CTyAeHTOB HampasieHus noarotoBku 38.03.07 ToBapoBeaeHue, HampaBICHHOCTU
(mpocunst) «ToBapHast SKCIIEPTH3a U OLICHOYHAS ICATEIBHOCTDY.

®donx oneHouyHBIX cpeAcTB BxoauT B coctaB OIIOII BO, mnpencraBistor coOoit
COBOKYIIHOCTb KOHTPOJMPYIOIIMX MaTEpPUANIOB, IIPEAHA3HAYEHHBIX JUISI M3MEpPEHUs YpPOBHS
JOCTUXKEHHUSI OO0YYaroIIMXCs YCTAHOBJIGHHBIX pE3yJbTaToB OOY4YEHHs, YKa3aHHbIX B paboueit
nporpaMMe y4yeOHON AUCIUILINHBIL.

®OC no mgucuumuinHe «@DU3MKa» MPEICTABISET COO0 COBOKYIMHOCTh KOHTPOJIHPYIOLIHX
MaTepuaioB, MPEAHA3HAYEHHBIX UISI U3MEPEHUS YPOBHS JIOCTUIKEHUS CTYJEHTOB YCTAHOBJIEHHBIX
pe3yabTaToOB 00y4eHUs], yKa3aHHBIX B paboueil mporpamme yueOHOH TUCIUITIIHHEI.

®OC 1o JUCUUIIMHE MCIOJIB3YETCS IPHU MPOBEACHUU TEKYILIETO KOHTPOJIA yCIIEBAEMOCTH
(KOHTpOJII CaMOCTOSITENILHONH pabOTHI) CTYAEHTAa W MPOMEKYTOYHOM aTTeCTAllMH CTYACHTOB IIO
JTUCHUILIMHE C YY€TOM TpeOOBaHUM!

«[TonoxeHus o TeKymeM KOHTPoJie, PyOeKHOM KOHTPOJIE YCIIEBAEMOCTH M IPOMEKYTOUHON
aTTecTallid CTYIEHTOB B (QelepallbHOM TOCYAapCTBEHHOM OIOKETHOM 00pa30BaTeIbHOM
yUpeXJeHUU BbIicuIero oOpazoBaHus «Poccuilckuii 3KOHOMHYECKMH yHHBepcuTeT uMeHu [.B.
IInexanoBay,

«IonmokeHuss 0 pEUTHHIOBOM CHCTEME OLICHKN YCIIEBAEMOCTH M Ka4eCTBA 3HAHMM CTYIECHTOB
B (¢enepalbHOM TrOCYJapCTBEHHOM OIODKETHOM 00pa30oBaTEIbHOM  YUPEXKIIEHHUU  BBICIIETO
obpazoBanus «Poccuiickuii sSkoHOMUYecKuit yHuBepcuteT umenu I.B. [lnexanosay,

«[Tonoxenuss o pa3pabOTKE OCHOBHBIX NPOGECCHOHATIBHBIX 00pa30BaTENbHBIX MPOrpaMM
MOJITOTOBKH ~ 0aKalaBpOB, CHENHAINCTOB W MAarucTpoB B (eAepalibHOM TOCYAapCTBEHHOM
OrOPKETHOM 00pa30BaTEIbHOM YYPEXKICHUHU BbBICIIETr0 0O0pa3oBaHus «PoccHiiCKUT S5KOHOMUYECKHI
yHuBepcuteT uMenu ['.B. Ilnexanosay,

«[TonoxeHus o MOpsiIKe OPraHU3aluy U OCYIIECTBIIEHUSI 00pa30BaTEIbHON AESITENLHOCTH 110
00pa3oBaTeNbHBIM IIPOrpaMMaM BBICHIETO 00pa30BaHMs — MIporpaMMaM OakaiaBpHara, porpaMmmam
CHelHaNuTeTa, IporpaMMaM MarucTparypbl B (eaepaabHOM TOCYAapCTBEHHOM OFOIKETHOM
00pa3oBaTeIbHOM yUPEXKJICHHUH BBICHIEro oOpazoBanus «PoccuicKuii 5JKOHOMHUYECKUN YHUBEPCUTET
uMmenu ['.B. IlnexanoBay,

«[lonmoxxeHuss O TMOpSAKE IPOBEACHHUS TOCYJAPCTBEHHONW WTOTOBOM aTTECTallMd IO
o0pa3oBaTeNbHBIM MPOrpaMMaM BBICIIEr0 00pa3oBaHMA - MporpaMmamM OakaiaBpHara, MporpamMmmam
cHenuaauTeTa, IporpaMMaM MarucTparypbl B (eaepaJbHOM TOCYAapCTBEHHOM OOPKETHOM
00pa3oBaTEeNbHOM YUPEXJIEHUH BhIcHIEro o0pazoBaHus «Poccuiickuii 5)KOHOMUYECKUI YHUBEPCUTET
nMenu ['.B. [1nexanosay.

BxoJHOH KOHTpOJb YpOBHS MOJATOTOBKM OOyYaroIMXcs B Hayalle M3YYEHUsS AMCLUIUINHBI
MIPOBOMTCS C LIEIBIO OIPENIETICHMs peaIbHOr0 YPOBHS 6a30BOM MOATOTOBKH 00YUYaIOLUIUXCs IEPBOTO
Kypca 1o o0meobpa3oBaTeiabHbIM JUCHUIUIMHAM, YPOBHA NPO(PECCHOHATBHON IMOATOTOBKH
00yyaroluxcsl B POLECCe U3yUEHUSI CMEXKHBIX JUCIUILINH .

Bunel ouneHounelx cpencts, mnpexacrasieHHsle B POC no gucuuiumHe  «Pu3nka»
COOTBETCTBYIOT 00pa30BaTeNIbHbIM TEXHOJIOTHUSM, IIPEJICTABICHHBIM B pabouell mporpamme y4eOHOM
aucuuiiuHel, B KanennapHo-TeMaTH4ecKOM MIaHE TUCHUILINHBI.

2 IEJIN U 3AJAYU PASPABOTKHU ®OHJIA OINEHOYHBIX CPEACTB

enpto pa3zpaboTku ¢GoHAA OIEHOYHBIX CPEIACTB MO Yy4eOHOU mucrurnHe «Du3nuka
ABIISICTCS YCTAaHOBJIEHHWE COOTBETCTBHMS 3HAaHUM W YpOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHLIUH
CTYJZICHTa Ha JJAHHOM d3Tarie o0ydeHus: TpeboBaHUsIM pabodeil mporpaMMbl y4eOHON TUCHUTUIMHBIL.
3anauu, peraemMble MPU MOMOIIH OLIEHOYHBIX CPEJICTB 10 YUeOHO! AUCIUILTUHE:



-yIpaBJI€HUE MPOLECCOM NPUOOPETEHUs] CTYAEHTAaMM HEOOXOJUMBIX 3HAHUM, yMEHUH,
HaBBIKOB M YpPOBHA C(HOPMHUPOBAHHOCTH KOMIleTeHIMH, ompeaeireHHeix B ®I'OC BO 1o
COOTBETCTBYIOLIEMY HANIPaBJICHUIO MOATOTOBKHY;

-ynpasieHue goctwxenueM meneit peanuzaruu OITOIT BO, onpenenenHsix B BUIe Habopa
obmekynpTypHbIX (OK), o6menpodeccnonansubix (OI1K), npodeccrnonansubix (I1K) kommnerenuit
BBIIIYCKHHUKOB, yKazaHHbIX B @I'OC BO;

-OLICHKA JJOCTM)KEHUH CTYAEHTOB B IIPOLECCE U3YUEHHUS AUCLUILIMHBI UM MTPOXO0XKICHUS
MPAKTHUKH;

-obecrieueHue COOTBETCTBUSI ~ PE3YJIbTAaTOB oOyueHMuss  3ajadam Oyny1ei
IpoeCCUOHATILHON  JEeSATEIbHOCTH YEpe3 COBEPIIEHCTBOBAHME TPAJAMLIMOHHBIX U BHEJpPEHHE
WHHOBAIIMOHHBIX METOJIOB O0YUYCHHSI B 00pa30BaTeIbHBIN TPOIIECC

3. IEPEYEHb KOMIIETEHIIUM C YKASAHUEM ITAIIOB UX ®POPMHUPOBAHMUS B
IMPOOECCE OCBOEHUA OBPA3OBATEJIBHOU ITPOI'PAMMBI

N3yuenue yueOHON aucuuiuinabl «@Pu3nka»  HamnpasiieHO Ha (JOPMUPOBAHME CIETYIOLINX
KOMIIETCHIIMMN:

OIIK-5 - crnocoOHOCTBIO MNPUMEHATh 3HAHUS ECTECTBEHHOHAYUHBIX AMCUUIUIMH IS
OpraHM3ali TOPTrOBO-TEXHOJIOIMUYECKUX IPOLIECCOB M OOecreueHusl KauecTBa U 0O€30MaCHOCTH
NOTPeOUTENBCKUX TOBAPOB ;

MK-16 - 3HanmeM (QYHKIUMOHAIBHBIX BO3MOXXHOCTEH  TOPrOBO-TEXHOJOTHYECKOTO
000pyZ0BaHUs, CHOCOOHOCTBIO €ro JKCIUIyaTHUpOBaTh M OPIraHU30BBIBATH METPOJIOTMYECKUN
KOHTpPOJIb.

OcHOBHBIMU 3TanaMu (OPMHUPOBAHUS JTAHHBIX KOMIETEHUUH MPU M3YYEHUH AUCLUIUIMHBI
SIBJIAIOTCS TIOCJIEI0BATENIbHOE U3YUEHHE COJEPKATENbHO CBSI3aHHBIX MEXAY COOOH pa3fesioB (Tem)
yuyeOHOM aucuumiuHbl.  M3yueHwe kaxgoro pasgena (TeMbl) MpeanojaraeT — OBJaJieHUe
00y4aromuMHUCs HeOOXOAMMBIMH KOMIIETECHIMSIMH.

PesynpTar arrecranuu oOydyarolMXCs Ha pa3IMYHbIX 3Tanax (popMuUpoBaHUS KOMIIETEHIMH
[IOKa3bIBAaET YPOBEHb OCBOECHHUS KOMIIETECHIINM 00Y4arOIIUMHUCS.

Oransl GOPMHUPOBAHUS KOMIIETCHIIUN B MPOLIECCE OCBOSHUS TUCIIMITIIMHBIL:

Paznenst (TeMbl) AUCIUTUIMHBL (MOTyJIEH) DopmMupyemMble KOMIIETEHIINH (KOAbI KOMITETEHITHI)
OIIK-5 I1K-16
Kype 1, cemectp 1

Tema 1. @usnueckre OCHOBBI MEXaHUKH + +
Tema 2. MonekynsapHas  ¢u3uka ® + +
TepMOJMHAMHKA

Tema 3. DIeKTPUYECTBO M MaTHETU3M + +
Tewma 4. ®uznka KoneOaHUI U BOITH + +
Tema 5. KBanToBas u atomHast pusmka + +

4. TACITIOPT ®OHJIA OLIEHOYHBIX CPEJICTB 110 YUYEBHOM JUCIHHUIIIINHE
«DPU3UKA»

®DOH/T OIEHOYHBIX CPEACTB MO y4eOHOU mucruiuinHe «Du3MKa» BKIIOYAET KOHTPOJIBHBIC
MaTepuaibl IS MPOBEIECHUs BXOJHOTO KOHTPOJS YPOBHS TOJTOTOBKM OOyYalOIIUXCs B Hayaie
W3YyYECHUS] JUCHUIUIMHBI, TEKYIIEr0 KOHTPOJISI U MPOMEXKYTOYHOM aTTECTAllMM C YKa3aHHEM 3TaroB
(hopMUpOBaHHsI KOMIIETEHITUI B MPOIIECCE OCBOSHUST 00pa30BaTeNbHOM MPOTrPAMMBI:

OneHouHbIE CPECTBA
KoHnTtponmpyemslie ®opmup Tecton Jpyrue olleHOYHBIE CPEACTBA
pa3/elibl, TEMBI B yeMble '
3amaH.,
cootBeTcTBUHU ¢ PITJ] KOMIIETE Bun Koin-Bo
KOJI-BO
13000505
Tema 1. ®usnyeckue OIIK-5, 29 Bormpocer aist 3amutel 26
OCHOBBI MEXaHUKH [1K-16 1ab0paTOPHBIX PadboT




Bonpocel s mpoBeaeHus 30
JTUCKYCCUU
Tewmbl pedepaToB 12
Bomnpocs! 11 3a1m Tl 48
Tewma 2. MonexkyisipHas OIIK-5, 1a00paTOPHBIX paboT
¢usuka u repmoguHamukal [1K-16 26 Bompocer i mipoBeneHus 17
JTMCKYCCUU
Tewmbl peepaToB 14
Bomnpocsl 11 3au Tl 11
OIIK-5, 1abopaTopHBIX paboT
Tema 3. DnekTpuuecTBo U
[1K-16 45 Bompocel s mpoBeneHust
MAarHeTu3m 14
JIMCKYCCUU
Tewmsl pedpepaTon 11
Bonpocsr 1uist 3a1u el 34
OIIK-5, 1ab0opaTopHEIX paboT
Tema 4. Ousuka TK-16 55 B
KOOI 1 BOJH OMPOCHl  JIJIsl  TPOBEACHHUS 23
JUCKYCCUU
Temsbl pedepaToB 13
Bompocsr 1y1st 3au e 18
OIIK-5, 1abopaTopHEIX paboT
Tema 5. KBanToBas u
[1K-16 60 Bompocel s mpoBeneHHS
aToMHas (hu3muKa 14
TUCKYCCUU
Tewmbl peepaToB 21
OIIK-5,
Bcero TK-16 215 308

5. OIMCAHUE MMOKA3ATEJIEN 1 KPUTEPHEB OIEHUBAHUA
CPOPMUPOBAHHOCTHU KOMIIETEHIIMH, IIKAJIA OHEHUBAHUA

KouTponb chopMUPOBAaHHOCTH KOMIIETEHIIUU OCYIIECTBISETCS C TO3UIMHA OIEHUBAHUS
COCTABJISIFOIIUX €€ YacTel M0 TPEXKOMIIOHEHTHON CTPYKTYpE KOMIETSHIIUHU: 3HATh, YMETh, BIAJACTh U
(M1K) UMETh OMBIT AEITETLHOCTH.

[Topsimok  OIEHKH OCBOCHHUS OOYYAIOIIMMHCS Y4eOHOro Marepuaja OIpeaeseTcs
coJiep;kaHueM pasnienos (tem) qucturuinael (cM. Pasaen Il «Conepkanue aucuummuas»y PITT).

OneHrBaHUE KOMIIETCHIIMM B paMKax W3Y4YCHHS JAHHOW JUCHIMIUIMHBI OCYIIECTBIISIETCS B
(dbopMe TeKyIIero u MpoMeKyTOYHOTO KOHTPOJIS.

B pamkax Tekyiero KOHTPOJISi OLEHUBACTCS OTAEIbHO B3sATas KOMIIETEHIIMS Ha OCHOBE
MIPOJIEMOHCTPUPOBAHHOTO 00y4aeMbIM YPOBHS CaMOCTOSITEIbHOCTH B MPUMEHEHUU TMOTYyYEHHBIX B
X0/l M3Yy4YeHUs y4eOHOW AMCIUIUIMHBI 3HAHWM, YMEHUW W HaBBHIKOB. B Xoje w3ydeHusi naHHOU
JTUCIUILTAHBI OCBAaUBAETCS OMPeIeJIeHHbBIN 3Tar (JOPMUPOBAHUSI KOMITETEHIUH.

B pamkax mpoMeXyTOYHOTO KOHTPOJISI OCYIIECTBIISIETCSI OIEHKA YPOBHS OOYYEHHOCTH I10
y4eOHOW MUCIUIUIMHE Ha OCHOBE KOMILUIEKCHOTO MOJAXO0Jla K YPOBHIO C(HOPMHUPOBAHHOCTH BCEX
KOMITETCHIINH, 00s13aTeNhbHBIX K (POPMUPOBAHUIO B MPOIECCe M3YyUCHUs AUCIUIUTHHBI. [Ipu orenke
o0ydaeMoro B TPOIECCE OIpPEAeTICHUS YPOBHS OCBOSHHUS y4eOHOW IUCHMILTUHBI (TIPOXOKICHUS
MPaKTUKH) B KAauyeCTBE OCHOBHOTO KPUTEPHUS BBICTYMAeT HalIWyue CHOPMUPOBAHHBIX y HETO
KOMITETEHIIHUH 10 pe3ybTaTaM OCBOSHUS yUeOHOU AUCIMILTUHBI (3TAIOB MPAKTHKH).

Hnst oOywaromuxcss ouHoM (opmbel mpumensiercs 100-OainpHas oOICHKAa 3HAHWUM, IS
oOyuaromuxcsi 3a04HOM (popmbl OOyUeHHUsT — TpPaAUIMOHHAs YeThIpexOajulbHAsT CHUCTEMa OLIEHKH
3HAHUM.



Iloka3aTenu U KPUTEPUH OLIEHNBAHUS IVIAHUPYEMbIX Pe3yJIbTATOB OCBOEHUSI KOMIEeTeHIHI 1
pe3yJabTaToB 00y4eHHs], IKAJIA OLeHUBAHNS

100-
0a/liIbHAS
cucremMa
OLICHKH

TpaaunuoHHas
YeThIpex0alibHas
cHCTeMa OLeHKH

dopmupyemble
KOMIeTeHII U

(MHAUKATOPBI

KOMIIeTeHIII)

Kpurepun onennBanus

85-100
OaiuIoB

KOTJIHUYHO»
«3a4meHo»

OIIK-5

3HaeT BepPHO M B MOJHOM 00beMe: OCHOBHBIC 3aKOHBI
(U3MKA: MEXaHWKH, MOJEKYIsIpHOH (Pm3uKu u
TEPMOIMHAMUKHU, SJICKTPOJUHAMUKH, KBAaHTOBOH U
aTOMHOH (pHU3HKH.

YMeer BepHO M B MNOJHOM oOObeMe: IPUMEHATh
3HAHMS 3aKOHOB (DM3MKH I OpPraHU3alud TOPTOBO-
TEXHOJIOTHYECKHX MPOLECCOB M 00ecTedeHns] KayecTBa
1 0€30MacCHOCTH TOTPEOUTENBCKUX TOBAPOB; U3MEPSATDH
OCHOBHblE€  ()M3MYECKUE  BEIMYMHBI,  COCTaBJIATh
OIMCaHKUE POBOANMBIX IKCIIEPUMEHTOB.

Buianeer HaBbIKAMHM BEpPHO M B MOJHOM o0beMme:
(GU3NUECKUMH  ABJICHUSMH, JIGKAIIUMH B OCHOBE
TOPrOBO-TEXHOJIOTHYECKUX TPOLECCOB U  METOAOB
OKCIEPTH3BI KayecTBa u 0e30macHOCTH
NOTPEeOUTENECKUX TOBAPOB.

I1K-16

3HaeT BepHO W B IOJHOM o0beMe: OCHOBHBIC
METOAMKH M NPHOOPHI, NPUMEHSAEMBbIE B (PU3HMYECKOM
OKCIICPpUMCHTEC; CIWHHUIBI HN3MCPCHUA (bI/I?;I/I‘ICCKI/IX
BeNWYMH; (PU3MYECKHE NPUHIUIBI PadOThl TOPTOBO-
TEXHOJIOTHYECKOT0 000PYI0BaHHUSI.

YMeeT BepHO W B TMOJHOM oOObeMe: IPOBOJUTH
WCCIIEIOBAHUA TI0 33/1aHHOM METOJUKe; aHaJIN3UPOBATh
pe3yibTaThl PU3MYECKUX SKCIEPUMEHTOB; ONPEACIATH
OCHOBHbIE (DM3UYECKUE XAPAKTEPUCTUKU Pa3INIHBIX
TPyl TOBAapOB; OPraHU30BBIBATE METPOJIOIHYECKUI
KOHTPOJIb PA3IUUHBIX IPHOOPOB.

Bnaneer HaBbIKAMH BepHO M B IOJHOM o0beme:
METOJIMKaMHU TPOBEJCHUS (PU3UUSCKUX HCCIICIOBaHUI;
METOJIaMH  aHallu3a  Pe3ysNbTaToB  (pU3MYECKOTO
9KCIIEPUMEHTA.

70 -84
OaiuioB

«XOPOIIO»
«3aUmeHo»

OIIK-5

3HaeT ¢  He3HAYMTEIbHBIMHM  3aMeYaHUAMM:
OCHOBHBIE 3aKOHBI (DU3UKU: MEXAHHKH, MOJIEKYISAPHOM
GU3UKM W TEPMOJMHAMHKH,  DIIEKTPOJWHAMUKH,
KBaHTOBOW W aTOMHOW (DU3HKH.

YMeeT ¢  He3HAYNTEJLHBIMM  3aMeYaHUSIMU:
NPUMEHSTh 3HAHUS 3aKOHOB (DM3UKH JJIsl OPTaHU3aIuU
TOPTrOBO-TEXHOJIOTHYECKUX IPOLECCOB M 00eCreueHus
KadyecTBa M 0E30MaCHOCTH MOTPEOUTENBCKUX TOBAPOB;
U3MEPATh  OCHOBHBIE  (U3UUECKHE  BEIUYWHBI;
COCTaBJISITh OMUCAHNE TIPOBOIUMBIX 3KCIIEPUMEHTOB.
Biageer  HaBbIKaMHM c He3HAYUTEJIbLHBIMHU
3aMeYaHusAMHu: QUINUECKIUMU SBICHUSIMH, JISKAIIMU
B OCHOBE TOPrOBO-TEXHOJIOTMYECKUX IIPOLIECCOB U
METOAOB OKCHEPTH3bl KauecTBa M 0E30MacHOCTH
NOTPEOUTENBbCKUX TOBAPOB.

I1K-16

3HaeT ¢  He3HAYMTEJIbHBIMM  3aMeYaHUAMM:
OCHOBHBIE METOJUKM M TPHUOOPHI, TPUMEHSIEMBIE B
(U3NUECKOM DKCIIEPUMEHTE; EIWHHUIBl H3MEPEHHS
($U3NYECKUX BEMYNH; GU3NUECKUE TPUHIIHAITEI pAOOTHI
TOPIrOBO-TEXHOJIOTUYECKOr0 000PYA0BaHHUS.

YMeer ¢  He3HAYMTEIbHBIMHM  3aMeYaHHUAMM:
MIPOBOJIUTH HCCIENOBaHMUA IO 33JaHHOM METOAMKE;
aHAJIN3UPOBATh pe3yNbTaThl (bu3nIecKux
9KCIEPUMEHTOB; ONpPENeNIsiTh OCHOBHBIC (DHM3MYECKHUE




XapaKTepUCTUKH  Pa3IM4YHbIX  TPYNIl  TOBAapOB;
OpraHU30BHIBATH METPOJIOTHYECKHUI KOHTPOJIb
pa3IMYHBIX IPUOOPOB.

Biageer  HaBBIKAMH ¢ HE3HAYNTEJIbHBIMH
3aMe4YaHUSIMU: METOIUKAMH MIPOBEICHUS (HU3NIECKUX
UCCIIEZIOBAaHUI; METOJaMH  aHalu3a  pe3yJbTaToB
(PU3NYECKOTO IKCIIEPUMEHTA.

50 -69
OaiuioB

«YILOBIIETBOPHU-
TEJIBHOY»
«3aUmeHo»

OIIK-5

3naetr Ha 0a30BOM YPOBHeE, ¢ OIIMOKAMM: OCHOBHEIC
3aKOHBI (PM3MKU: MEXAHUKH, MOJEKYJISIPHON (U3UKU U
TEPMOIMHAMUKY, JJICKTPOIUHAMUKH, KBAaHTOBOH U
aTOMHOH (pHU3HKH.

YMmeer Ha 62a30BOM YPOBHeE, ¢ OIIMOKAMMU: TPUMEHATh
3HAHMS 3aKOHOB (DM3MKH I OpPraHU3alud TOPTOBO-
TEXHOJIOTHUYECKHX MPOLECCOB M 00ecTedeHns] KayecTBa
1 0€30MacHOCTH MOTPEOUTENBCKUX TOBAPOB; U3MEPSATDH
OCHOBHblE  ()M3MYECKUE  BEIMYHMHBI,  COCTaBJIAThH
OIMCaHKUE POBOANUMBIX SKCIIEPUMEHTOB.

Bnageer Ha 6a3oBoM ypoBHe, ¢ OmMOKaAMM:
(bI/I3I/I‘IeCKI/IMI/I SABJICHUSAMHA, JICKAIIUMH B OCHOBEC
TOPrOBO-TEXHOJIOTHYECKUX TPOLECCOB U  METOAOB
9KCIEPTU3HI KayecTBa u Oe3omacHocTH
NOTPEeOUTENECKUX TOBAPOB.

I1K-16

3HaeT Ha 0a30BOM YpPOBHe, ¢ OIIMOKAMH: OCHOBHBIE
METOAMKH M NPHOOPHI, NIPUMEHSAEMBbIE B (PU3HMYECKOM
OKCIICPpUMCHTEC; CAWHHUIBI HN3MCPCHUA (I)I/I?;I/I‘ICCKI/IX
BeNWYMH; (PU3MYECKHE NPUHIUIBI PadOThI TOPTOBO-
TEXHOJIOTHYECKOT0 000PYI0BaHHUSI.

Ymeer Ha 6230BOM yPOBHE, ¢ OIIUOKAMU: TIPOBOJIUTH
WCCIIEIOBAHUSA TI0 33/1aHHOM METOJUKe; aHaJIN3UPOBATh
pe3yibTaThl (PU3MYECKUX SKCIEPUMEHTOB; ONPEACIATH
OCHOBHbIE (DM3UYECKUE XAPAKTEPUCTUKU Pa3INIHBIX
TPyl TOBAapOB; OPraHU30BBIBATE METPOJIOIHYECKUI
KOHTPOJIb PA3IUUHBIX IPHOOPOB.

Bnaageer Ha 0a3oBoMm ypoBHe, ¢ omUOKaAMM:
METOJIMKaMHU TPOBEJCHUS (U3NYCCKUX HCCIICIOBAHUIA,
METOJIaMH  aHallu3a  Pe3yJNbTaToB  (PU3MYECKOTO
9KCHEPUMEHTA.

Mmenee 50
OaJuIoB

«HCYOOBJICTBOPU-
TCIIBHO»
«He 3a4MmeHOo»

OIIK-5

He 3Haer Ha 0a30BOM YpOBHe: OCHOBHBIE 3aKOHBI
GU3UKU: MEXaHWKH, MOJIEKYJISPHOW  (QU3MKH |
TEPMOJAMHAMUKH, 3JEKTPOAUHAMUKH, KBAaHTOBOM U
aTOMHOH (pH3UKH.

He ymeer Ha 0a30BOM ypoOBHe: MPHUMEHATh 3HAHUS
3aKOHOB  ()M3WUKW ISl OpraHM3alliil  TOPTOBO-
TEXHOJIOTHYECKHX MIPOLIECCOB M 00ECIIeYeHnsT KayecTBa
1 0€30MacCHOCTH MOTPEOUTENBCKUX TOBAPOB; U3MEPATH
OCHOBHBIE  ()M3MYECKUE  BEIMYHMHBI,  COCTaBJATH
ONHCAaHUE MPOBOJUMBIX SKCIIEPUMEHTOB.

He Baageer Ha 0a30BoM YpoBHe: (HU3HYECKHUMHU
SBIICHUSIMH,  JISKAIIUMH B  OCHOBE  TOPTOBO-
TEXHOJIOTHUYECKUX TPOIIECCOB W METOIOB IKCIEPTHU3bI
KayecTBa M 0€30MaCHOCTH MOTPEOUTEIHCKUX TOBAPOB.

IK - 16

He 3naeT Ha 0230BOM YpOBHe: OCHOBHBIE METOJUKHU U
MpHOOPHI, MIPUMEHSIEMBIE B (mznyecKkoM
OKCTIEPUMEHTE;, CJUHHIBI H3MEPEHUs] (QHU3MUECKHX
BENWYMH; (DU3MYECKHE NPUHLUIBI PadOThl TOPTOBO-
TEXHOJIOTHUECKOr0 000y 10BAHUSI.

He ymeer Ha 0a30BOM YpOBHe: IIPOBOIMTH
WCCJIEIOBAHUSA 110 33JaHHOM METOJUKE; aHAJIU3UPOBaTh
pe3yibTaThl PU3MYECKUX SKCIEPUMEHTOB; ONpPEACsITh
OCHOBHBIC (DM3UYECKUE XAPAKTEPUCTUKU Pa3IMIHBIX




TPYNIl TOBapOB; OPTraHU30BBIBATH METPOJIOTHUCCKUI
KOHTPOJIb PA3IUYHBIX IPHOOPOB.

He Baageer Ha 06a30BOM YypOBHe: METOAMKAMH
MpoBeJcHNsT (PU3NUECKUX HUCCIICOBAHUN; METOIaMHU
aHasm3a pe3yabTaToB (PU3UIECKOTO DKCIIEPUMEHTA.

Ouenku «He 3auteHo», «HeynoBineTBOPUTEIBHO)» CTABATCS TAKXKE B CIIydasiX, €CIIU CTYJIEHT
HE NPUCTyNal K BBHINOJHEHUIO 3aJaHus, CIUCHIBAI, (anbcuuuupoBal TaHHBIE U PE3YNbTAaThI
pabotbl. PesynmpTHpyromas OIeHKa MO UTOraM TEKYIIEro KOHTPOJS PACCUMTHIBACTCS KaK CymMMa
B3BEIICHHBIX OLICHOK, TOJYYEHHBIX 10 UTOTaM BBIITOJHEHUS BCEX 3aIaHHM.

@OoHABI OLEHOYHBIX CPEACTB chopMUpOBaHBI Ha OyMaKHOM U DJIEKTPOHHOM HOCHTEISAX H
XpaHsaTcs Ha kadenape.

Ha caiite ¢uimana B cBOOOAHOM AOCTYHE Ui CTYAEHTOB pa3MeIIeHbl (POHBI OLEHOYHBIX
CPEICTB: AJIsl HOATOTOBKH K MPAaKTHUECKUM, CEMUHAPCKUM, JTa0OPaTOPHBIM 3aHATHUSM, BBIIIOJIHEHUIO
CaMOCTOSITENIbHON pabOThI, BOIIPOCHI K 3a4eTaM, SK3aMEHaM, BAPHAHTHI TECTOBBIX 3aaHUH .

6. TATIOBBIE KOHTPOJILHBIE 3ATAHUS 1 THBIE OLIEHOYHBIE MATEPHAJIBI,
HEOBXO/IMMBIE JJISI OHEHKHY 3HAHW, YMEHMIA, HABBIKOB,
XAPAKTEPU3VIOIIMUE DTAITBI ®OPMUAPOBAHUS KOMIETEHIINI B TIPOIECCE
OCBOEHUS OBPA30OBATEJLHOM ITPOTPAMMBI

Texkyumii KOHTPOJIb

Texkymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISETCS B TEUEHUE IEpHUO/ia TEOPETHUECKOTO
o0ydeHusi MO BCEM BHUJAM ayIUTOPHBIX 3aHATHH U CaMOCTOSITEIbHON paboThl oOyuaromierocs B
COOTBETCTBHUH C YTBEP)KACHHBIM I'paKoM yueOHOTO mporecca.

TunoBsle KOHTPOJIbHBIE 33JJaHUS U UHBIE OLICHOYHbIE MaTepUalbl, HEOOXOJUMBbIE JJIS1 OLIEHKU
3HAHWUW, YMEHUH, HABBIKOB U (WJIM) OIBITA JESATEILHOCTU IpeicTaBiieHbl B [Ipunoxenusx 2-5

IIpomexyTouHasi aTTeCTALMA

Bomnpocs! 11 npoBeAeHUsT NMPOMEXYTOYHON aTTECTALMM COOTHOCSTCS COOTBETCTBEHHO CO
3HaHUEBBIMH KOMIIOHEHTAMH, YMEHUSMH, HaBBIKAMH, XapaKTEPU3YIOUIMMH 3Tambl (OPMHUPOBAHUS
KOMIETEHLUH B paMKax U3y4aeMON AUCHUIUINHBI (TIPAKTUKH).

Bompocs k 3x3ameny npeacrasieH B [Ipunoxenun 1

7. METOIUWYECKHUE MATEPHAJIbI, ONPEJE/ISTIOLHIAE ITPOUEAY PbI
OINEHUBAHUA 3HAHUU, YMEHUU, HABBIKOB, XAPAKTEPU3YIOIIUE JOTAIIbI
®OPMUPOBAHUSA KOMIETEHIIUN

OrneHka 3HaHWH, YMEHUH, HABBIKOB, M (MJIM) OMBITA JEATEIBbHOCTH, XapaKTepHU3yIOIlas 3Talbl
(hopMupOBaHUs KOMIETEHIIUN B pe3ylbTaTe OCBOCHUS JUCIUIUIMHBI IPOBOJUTCS B (hOpME TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTHU U IIPOMEKYTOUYHON aTTECTALNH.

Texkymuii KOHTPOJIb yCIIEBaEMOCTH OOYyYarOUIMXCSl - TEKylllas arTecTalusi - MPOBOAMTCS B
TEUYEHUE CEMECTpa B XOJI€ AyIUTOPHBIX M BHEAYAUTOPHBIX 3aHATUN C LENBIO ONPEICIICHUS YPOBHS
yCBOEHMsSI OOy4arolmMMHCS 3HaHUN, (QOPMHpPOBaHHS YMEHUW M HaBBIKOB, CBOEBPEMEHHOIO
BBISIBIICHUS TPENOAaBaTeNIeM HEJOCTAaTKOB B MOJATOTOBKE OOYYArOIIMXCS U MPHUHATUS HEOOXOTUMBIX
Mep MO €€ KOPPEKTHPOBKE, COBEPILIEHCTBOBAHMIO METOAMKH OOY4YEHHs, OpraHu3aluu y4deOHOMH
paloThI 1 OKa3aHUs 00Y4aIOUIMMCS WHANBUYaIbHOM TOMOIIH.

KoHTposb 3a BhIMOJIHEHHEM O0YyYarolIMMHUCA KaXI0T0 BUAa pabOT MPOBOIUTCS MOATAIHO U
CIIY’)KUT OCHOBAaHHMEM JUI1 INPOMEXYTOYHOW aTTeCTallUM IO AUCLUUIUIMHE. Bce BHABI TEKyLIEro
KOHTPOJISL OCYIIECTBIISIOTCA B ITpoLiecce KOHTAKTHOM paboThl MpernoaaBaress ¢ 00y4Jaronumcs.

Kaxnas ¢gopma KOHTpOIS MO AWCHUIUIMHE BKIIOYAEeT B ceOS TEOPETUYECKHE BOIPOCHI,
MO3BOJIAIOIINE OLEHUTh YPOBEHb OCBOEHUS OOYy4YalOIMMHUCS 3HAHUN M IPAKTUYECKHUE 3aJaHUsl,
BBISBIISIIOLINE CTENEHb C(HOPMUPOBAHHOCTH YMEHHM U HAaBBIKOB, XapaKTEPU3YIOLIUE ITarlbl
(hopMupOBaHUs KOMITETEHIIUH.

[Iponienypa olLeHUBAaHUS 3HAHUN, YMEHMH M (WIM) ONbITA JAEATEIBHOCTH, OOYYaroUIUXCs
OCHOBBIBA€TCS Ha CIEIYIONINX MTPUHLIUIAX:



1. PerynspHOCTb ¥ IEPHOJUIHOCTD MPOBEJCHUS OIICHKH (HA KaXKIOM 3aHATHH).

2. Hane)XxHOCTb, HCIIOJIb30BaHHE €AMHOOOPA3HBIX CTAaHAAPTOB M KPUTEPUEB OL[CHUBAHUSI.

3. CnpaBeuIMBOCTh — pa3Hble 00y4aroImuecs JOKHBI UMETh paBHBIE BOZMOKHOCTH.

4. ENVHCTBO MCIIONIB3YEMOW TEXHOJOTMM IJIi BCEX OOYYAIOUIMXCS, BBIMOJIHEHUE YCIOBHN
COIMOCTaBUMOCTH PE3YyJIbTaTOB OLICHUBAHMUS.

5. CobmnroneHune nociae10BareIbHOCTH IPOBEACHNS OLIEHKH: pa3BUTHE KOMIIETEHLIIUN UJIET 110
BO3PACTAHUIO - TOITAITHO, U OLIEHOYHBIE CPE/ICTBA HA KaXIOM 3Talle yYUTHIBAIOT 3TO Pa3BUTHE.

6. MHOTOCTYIIEHYaTOCTh: OLEHKAa (Kak MpernojaBaresieM, TaKk U OOYYaIOUIMMHCSA) U CaMo-
OllIeHKa o0yJarouierocs, 00CyxJeH1e pe3yJbTaToB U KOMILIEKCa Mep M0 YCTPAHEHUIO HEOCTAaTKOB U
NalbHENUIIEMY Pa3BUTHIO.

[IpomexxyTouHast arTecTanusi MO JUCHMIUIMHE IPOBOAUTCS C LEJIbI  ONPEAEICHUS
COOTBETCTBHS YPOBHSI TEOPETUUYECKUX 3HAHUH, MPAKTUUECKUX YMEHUN M HaBBIKOB MO JMCLHUILIMHE
tpeboBanusim ®I'OC BO. IlpomexyTouHas arTecTanus MPOBOIUTCS IMOCIE 3aBEPILICHUS M3YyUCHHS
JTUCITUTIIIMHBI B COOTBETCTBHM C paboueil mporpammoii. [Iporeaypsl onieHUBaHWs 3HAHWM, YMECHHIA,
HaBBIKOB U (MJIM) OIBITA IESITEILHOCTH.

IIpencraBnenue
HaumenoBanue pel MeTtobl
OIICHOYHOTO

OLICHOYHOT'0 XapakTepucTHKa OLIEHOYHOT'O CPE/ICTBA CPEICTBA 1T OLICHKH
cpencTaa p pe3yIbTaTOB
JUCHUITIIINHE

1. Tect CpencTBo, MO3BOJSIOIIEE OLCHUTH YpoBeHb | TecToBOe 3anaHue OKCIEPTHBIH,
3HAaHWW CTyJIeHTa IyTeM BHIOOpa MM OIHOTO W3 (ITpunoxenne 2) AIIEKTPOHHBIH
HECKOJIBKUX BapHuaHTOB OTBETOB Ha
IIOCTaBJICHHBIN BOIIPOC. BosmoxkHo
UCIIOJIb30BaHHE TECTOBBIX BOIIPOCOB,
IpeayCMaTpUBAIOIIX BBO/I 00y4armuMcs
KOPOTKOTO ¥ OJHO3HAaYyHOrO  OTBeTa  Ha
MIOCTAaBJIEHHBIA BOIPOC.

2. duckyccus IIpomtecc  obOcyxaeHUs CHOPHBIX  BOMpPOcCoB, | [lepeueHn AKCIIEPTHBIN
HpO6HCM n OII€HKa yYMCHUA CTYACHTOB | JUCKYCCUOHHBIX TEM
apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3PEHHUS It IIPOBENECHUS
3aHATHSA
(ITpunosxxenne 5)

3. 3ajgauu U 3a7aHus: Kommext pa3Ho | SKCIIEPTHHII
KonTponbeHbIe -pENpPOAYKTUBHOTO  YPOBHS,  IO3BOJIAIOIIME | YPOBHEBBIX 3a1a4 H
BOIIPOCHI K OLICHWBAaTh W  AWATHOCTUPOBaTh  3HAHHA | 3aJaHU

3allMTe ¢dakTrueckoro Marepuana (06azoBeie moHATHS, | ([Ipunoxkenue 4)
nabopaTOpHBIX | aNrOPUTMBI, (AaKTh) W YMEHHE MPABHIBHO
pabort UCIIOIb30BaTh CIIEHUAIbHBIE TEPMHUHBI U TOHSTHS,
y3HaBaHHE OOBEKTOB H3yYeHHS B paMKax
OIIPEJICJIEHHOI' 0 pa3/iena AUCLUILINHEIL;
-pEKOHCTPYKTHBHOTO  YPOBHS,  ITO3BOJIAIOIINE
OLICHWBAaTb M  JWAarHOCTHPOBAaTh  yMEHUSA
CHUHTE3UpOBaTh,  aHAJIM3UPOBaTh,  0000MIaTH
(baKTHUECKHid W TEOPETHYEeCKUH MaTepuall C
¢dbopMynupoBaHHMEM  KOHKPETHBIX  BBIBOJOB,
YCTaHOBJIEHHEM MPUYMHHO-CIIEACTBEHHBIX
CBSI3EH;

-TBOPUYECKOT0 YPOBHS, MO3BOJISIIOIINE OLICHUBATh
U JWAarHOCTUPOBAaTb YMEHUs, HWHTETPHPOBATH
3HAHUS Pa3NIMYHBIX O0JIacTed, apryMEeHTHPOBATh
COOCTBEHHYIO TOUKY 3PEHHS

4. Pedepat CpencTBo, MO3BOJISIONIEE OIEHUTh YMEHUE Temartuka JOKJIAIOB | 3KCIEPTHBIN
(mokman) CTyJICHTa TUCEMEHHO M3J1araTh CyTh (ITpunoxxenwe 6)
MOCTABIIEHHOH MTPOOJIEMBI, CAMOCTOSITEIEHO
MIPOBOJIUTH aHAIIU3 ATOU MPOOIIEMEI, JIeNIaTh
BEIBO/IbI, 0000IIAFOIINE aBTOPCKYIO MO3UITUIO TI0
MTOCTAaBJICHHOU TTpo0IeMe.

5. KontponpHast | CpeAcTBo, MO3BONSIONIEE ONEHWTHh  ypoBeHb | KoMmuiekT 3amaHuil | SKCHEepTHBIN




pabora (s 3HaHUH CTyJCHTa B MUCBMEHHOU (hopMe MO BCEM | LI BBITIOJIHEHHS

3a04YHOM TemaM, pazjiejaM U3yUYeHHOW TUCIMUILUIMHBI KOHTPOJIbHOM

dhopmbI paboThI

o0y4eHus) (ITpunosxenue 3)

6. Ox3amMeH CpenctBo, TMO3BOJIAIONIEE OIEHUTH YPOBEHb | Bompock! k sk3aMeHy | 3KCHepTHBIN
3HaHWW CTyneHTa B THchbMeHHON wimm yctHOoW | ([Ipunmoxenuel),
dbopme moO BceM TeMaMm, pas3ieiaM H3YYEeHHOH | SK3aMeHallMOHHBIC
JUCHIUTUINHBI OuIeTHI

(ITpumoxenue 7)




IMpunoxenne 1

MuHHCTEepCTBO HAYKH U BhICIIero oopa3oBanus Poccuiickoit deneparumn
denepanbHOE rocyIapCcTBEHHOE 010 HKETHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIIETO 00pa30BaHUA
«Poccuiickuii s5xkoHOMUYecKui yHuBepcuteT uMenu 1. B. [1nexanoray»
Kpacnonapckuii pumman POY um. I'.B. [lnexanosa

Kadenpa Toprosim n o01mecTBeHHOr0 MU TAHUS

Bonpocs! 1151 NOATOTOBKHU K IK3aMeHY
no JucuumniIuHe «Puznka»
JJIS1 CTyIeHTOB 1 Kypca
Hanpasiaenue noarorosxku 38.03.07 ToBapoBeaenmue,
HanpasjeHHOCTH (Mpoduis) «ToBapHasi IKCNIEPTH3a U OLIEHOYHAS AeSITEJIbHOCTbY»

Howmep
[IepeyeHb BOIPOCOB K 3K3aMEHY
BOITPOCA
1. [Ipenmer ¢usuku. Metoapl (GHU3UYECKOTO HCCIEJOBAHUS: OIBIT, THIIOTE3a,
SKCIEPUMEHT, TEOPHSI.
2. Baxuneitmue stamnsl uctopuu ¢pusuku. Ponb Gu3uku B pa3BUTUU TEXHUKH U BIUSHUE
TCXHUKH HA PA3BUTHC (1)I/I3I/IKI/I.
3. Pasmepnocts pusnueckux BennunH. OcHoBHbIE equHuIbl CH.

4, [Ipenmer wmexanuku. Kunematnka wu auHamuka. Kraccuueckas MeXaHUKa.
dusnyeckue MOJCIH: MaTepualbHas TOYKa (YacTHId), CHCTEMa MaTepHaIbHBIX
TOYEK, aOCOJIIOTHO TBEpPJOE TeJlo, CIUIomHAas cpena. IIpocTpaHCTBO U BpeMs.
Kunemartnueckoe onucanue asmxeHus. [IpsamonnHelinoe IBUKEHUE TOUKU

S. JIBM>KEHUE TOYKH M0 OKPY>KHOCTH. YTJIOBasi CKOPOCTh U YIJIOBOE YCKOpPEHHE.
CKOpoCTp M YCKOpEHME IMpU KpPHUBOJMHEWHOM JBWKeHUU. HopmanbHOoe U
KacaTeJIbHOE YCKOpeHHe. BEKTOp yriloBOM CKOPOCTH.

6. OcHoBHas 3aJadya JUHAaMHUKH. IToHsgTe COCTOSHHMSA B KJIAaCCUYECKOH MEXaHHUKE.
YPaBHeHI/ISI JABHKXCHUA. Macca u HUMITYJIBC. FpaHI/IHLI MPUMEHUMOCTH KIIACCUYECKOTO
crioco0a OImucaHust JABHMOXXCHUA 4YaCTHII.

7. IlepBbit 3ak0oH HpIOTOHAa M MOHATHE MHEPLUHUAIBHOW CUCTEMBI oTcYera. Bropoii
3akoH HploToHa Kak ypaBHeHue nBwkeHus. Cuila Kak HpPOU3BOAHAs HMITYJIbCA.
Tpernii 3akoH Hbr0TOHA ¥ 3aKOH COXpaHEHMs UMITyJbca. HenHepuanbHble CUCTEMBL
oTcyerTa.

8. Cunsl B mpupone. Kinaccuduxanus v npumepsl cuil.

9. 3aKOH COXpaHEHMs UMIyJlbca Kak (pyHJaMEHTadbHBIA 3aKOH MPUPOAbI. MOMEHT
UMITyJIbCA. 3aKOH COXPAaHEHUS MOMEHTa UMIyJbca. MOMEHT CuiIbl. YpaBHEHHE
MOMEHTOB.

10. PabGora u kuHernueckas sHeprus. MomHocTh. CBsi3b MeXAY KHHETUYECKUMU
JHEPrUsMHU B Pa3IMYHBIX CHCTEMAax OTCYETA. DHEPrUs ABMKECHMS Tella KaK LENOro.
Buytpennsas  oHeprus.  KoHcepBaTMBHbIE U HEKOHCEPBATUBHBIE  CHUJIBL.
[lotenumanpHass  SHEprusi. 3aKOH  COXPAaHEHUs  DHEPIUU B MEXAHHUKE.
O6bmedr3nuecknii 3aKOH COXpaHEHUsI SHEPTUU.

11. VYpaBHEeHUs ABUKEHUSI U PABHOBECHUS TBEPJOTO TeNa. DHEPrusi JBHXKYUIErocs Tela.
MoOMEHT MHEepIUH Tella OTHOCUTENIBHO OCH. BpalareabHblil MOMEHT.

12. OOmme CBOMCTBAa JKHJIKOCTEM W Ta30B. YPaBHEHHUS PABHOBECHS] W JIBIKCHHS
KUJIKOCTH. MneanpHast v BA3Kast KUIKOCTb.

13. I'mapocratuka Hec)kumMaeMoOM >KUAKOCTH. KuHeMaTM4yeckoe ONHCcaHue IBUKEHUS
xuakoctu. CranMoHapHOE [BIDKEHHE UAeambHOUW KuAkocTd. KoaddunumeHT
BSI3KOCTH.

14. Teuenne xunkoctu mo Tpyode. @opmyna Ilyazeiinsa. 3akonsr momodus. dopmyna

Crokca. 'maponuHamMuyeckas HEyCTOWIMBOCTh. TypOyJIE€HTHOCTb.




15.

Yupyrue HanpsbkeHus. 3akoH ['yka. PacTsikeHne u cokaTue CTepKHEH.

16.

JInHaMU4eCKHue M CTaTUCTHYECKUE 3aKOHOMEPHOCTH B ¢u3uke. CTaTUCTUYECKUNA U
TEepMOJIMUHAMUYECKUH  MeToAbl.  TeroBoe — JaBMKeHHWE.  MakpoCKOMUYECKHe
rapameTpsbl.

17.

VYpaBHeHue cocTosiHus. BHyTpeHHsAs sHeprus. VHTEHCHUBHBIE U 3KCTEHCUBHbBIE
I1apaMeTpBhl.

18.

ypaBHeHI/IC COCTOsIHHA UJCAJIBbHOTO I'a3a. OCHOBHBIE 3aKOHBI nacaJbHOIO rasa.

19.

JlaBieHne raza C  TOYKH 3pPEHHUS  MOJEKYISIPHO-KMHETHUYECKOH  TEOpHUHU.
MonekyJspHO-KHHETUYECKHI CMBICT TEMIEPATYPHL.

20.

Pacnipenenenne MaxkcBemia. Pacnpenenenue dacTul] mo aOCONIOTHBIM 3HAUCHUSM
ckopocTH. CpenHsis KUHeTHu4YecKas sHeprus yactuil. CKOpOCTH TETJIOBOTO JIBHKEHUS
yactull. Pactnpenenenne bonpiiMana. TennoeMKoCTb ra3oB.

21.

OO6paTtumbie U HeOOpaTHUMbIE TEIUIOBLIE Mpoliecchl. [lepBoe Hayano TepMOIMHAMUKH.
DHTpONHS.

22.

Bropoe Hauwano TepmoaumHamuiku. TemoBble  MammHbl.  [lukin  Kapno.
Maxcumansibii KI1] TenoBoit Mmamussl. [IpuHIMn Bo3pacTaHus SHTPOIUH.

23.

[Tonsitue o ¢pusnyeckoit kuneruke. Auddysus u remnonpoBogHocts. Koadpunment
mapdysun.  Kosddumument  rtermonpoBognoctu.  TemrepaTyponpoBOJIHOCTb.
Juddysus B razax u TBepAbIX Tenax. Bsa3kocTh. JluHaMUYECKHil 1 KHHEMATUYCCKHUIA
KOX(PHUIHMEHT BSI3KOCTH Ta30B M KHUJIKOCTEH.

24,

®a3pl 1 (a3oBble NpeBpalieHus. YCIoBUE paBHOBecHus (a3. Da30Bble AHATPAMMBIL.
VpaBuenne Knanelipona — Kiaysuyca. Kputuueckas Ttouka. MeracTaOuiibHbIe
cocrosHMs. TpoiHas Touka. YpaBHeHue Ban-gep-Baanbca. ®a3oBble mepexonsl
BTOPOTO POAA.

25.

[IpenMer  KJIAaCCMYECKOW  DNEKTPOJMHAMHUKU.  DIEKTPUYECKHH  3apsiag U
HaIpPsHKEHHOCTh AJIeKTpuueckoro moiisa. JluckperHocts 3apsna. 3axoH Kymona.
[TpunHimn cynepno3unuu. DIeKTPUIECKUIl TUTIONb.

26.

OnektpocraTudeckas Teopema [aycca. Paborta 3J€KTpOCTaTHUECKOrO OIS
[{upkynsnus 3JIeKTPOCTATUYESCKOTO TOJIS.

27.

IloTennman. CBs3b MNoTCHIMaa C HAIPAKCHHOCTBIO JJICKTPOCTATHYCCKOIO I10JIA.
HpOBOI[HI/IK B DJICKTPOCTATUYCCKOM IIOJIC. HNneanbHbIi IMPOBOJHUK.

28.

[loBepxHOCTHAsE IUIOTHOCTH  3apsga. EMKOCTE  KOHJIEHCATOPOB  pPa3IMYHOU
TeOMETPUUECKOM  KOH(Urypauuu. ODHEprus B3aMMOJAEHCTBHS  AJIEKTPHUECKUX
3apsA70B. DHEPrusi CUCTEMBl 3apsyKEHHBIX MPOBOJHUKOB. DHEPrHsl KOHJEHcCAaTopa.
[110THOCTB DHEPIUU DIEKTPOCTATUUECKOTO MOJIA.

29.

VYcnoBue cymecTBoBaHus Toka. 3akoHbl Oma u Jxoyns — Jlenna. CTopoHHHE CHITBIL.
O/1C ranpBaHm4ecKoro aieMeHTa. 3akoH OMa JijIsl y4acTKa Lenu ¢ TajJbBaHUYECKUM
anemerToM. [IpaBuna Kupxroda.

30.

Cuna Jlopenuna u cuna Awmnepa. Bexktop marHuTHOW wuHAYKUHMH. OCHOBHBIE
YPaBHEHHUs MAarHeTOCTaTUKM B BakyyMe. MarmuTHOe IOJIE€ NPOCTEHIIMX CHCTEM.
I[BI/I)KGHI/IS 3ap${>1<eHH0171 YaCTUlbl B 3JICKTPUICCKOM U MArHUTHOM ITOJISAX.

31.

Butok ¢ Tokom B MarHWUTHOM mnoJie. [loTeHunanbpHas >HEprusi BUTKa ¢ TOKOM BO
BHEIIHEM MAarHUTHOM Ioje. Pamka ¢ TOKOM B OJHOPOAHOM MAarHUTHOM IIOJIE.
MOMEHT cuJ1, IEMCTBYIOIIHNI HA PAMKY.

32.

WHAyKTUBHOCTH ATMHHOTO cosneHounja. Koadduuuent B3aumuoil mHIykuuu. 3akoH
buo — Casapa. [Tpuniun cyneprno3unui. MarHuTHOE MoJie KpyroBoro TOKa.

33.

SBnenue aneKTpoMarHnTHOM MHAYKIuK. [IpaBumno Jlenna. MarauTHas sHeprus Toka.
[ImoTHOCTH MAarHUTHOM DSHEpruu. MonekynsapHsle TOKUM. HaMarHM4eHHOCTH.
HanpsokenHocts  MarHUTHOTO 1osist. OCHOBHBIE ypaBHEHHSI MAarHETOCTaTHKU B
BEIIECTBE.

34.

QapaneeBckass M MaKCBEUIOBCKas TPAaKTOBKA  SIBJICHMSI  JJIEKTPOMAarHUTHOMN
nHaykuun. Tok cmemenus. Cucrema ypaBHenuit Makcgesuia. Toku Dyxko.




35.

[TonsTue o xomebaTenpbHBIX Tpolieccax. ENUHPBIN Moaxoa K KoJieO0aHUsIM pa3IndHOM
¢usnveckoil mpupoabl. AMIUIMTYJa, KpYyroBas dYacToTa, (a3a TapMOHHYECKHX
koJyiebanuii. CJI0’)KeHHE CKAISIPHBIX M BEKTOPHBIX KOJICOAHUMN.

36. MasTHUK, Tpy3 Ha TNpYyXHUHE, KonebarenbHbIi KOHTYp. CBOOOTHBIC 3aTyXaroliue
konebanus. KoaddumuenT 3atyxanus, morapuMUIeCKuil JEKPEMEHT, T0OPOTHOCTD.

37. BriHyX1eHHBIC KOJICOaHUSI.

38. DNEKTPOMArHUTHBIE KOJICOAHMUS.

39. Bounnel. Ilnockast cranuonapHas BoiHa. Ilnockas cunycouanbHas BosHa. berymue
U crosiune BOJHBL. Da3oBas CKOPOCTh, UIMHA BOJHBI, BOJHOBOE 4HUCIO0. Dpdekt
Homnmepa.

40. OcHOBHBIE 3aKOHOMEPHOCTH T€OMETPUYECKON ONTHKU. 3aBKOHBI PACIPOCTPAHCHUS
CBeTa.

41. Cdepuueckre u HUIUHIpPUYECKUE BOJHBI. MHTEpdepeHIrss MOHOXPOMATHYECKUX
BoiH. Korepentnocts. Mutepdepennus BonH. MaTepdepomerpsl. Bpemennoe u
CIIEKTPAJIbHOE pacCMOTpPEHHE UHTEP(EePEHIMOHHBIX sBiIeHui. [Ipunmun [roirenca —
Openens. [Ipubnumxenne Openens. [Ipubnuxenne Opaynrodepa.

42. [Ipocteie 3amaum audpakuuu: AUPPAKIUs HA OJHOW W HAa MHOTHX IIENAX.
Hudpakimuonnas pemerka. Hudpakuus Ha KpyriaoMm oTBepeTud. [udpaxmus
@paynropepa U CcHeKTpaibHOe pasziiokeHue. JuppakuuoHHas pemerka ¢
CHHYCOMJAJILHOM MpoIryckaeMocThio. [IpuHimm ronorpadum.

43. Pacnipoctpanenne cBera B BemectBe. Jlucmepcus cera. llornomenune csera.
ITpo3paunble cpenpbl.

44, [longpuzauus  BOJIH  NOpU  OTPAKEHUU.  DJIEMEHTbl  KPHUCTAJUIOONTHKH.
DNEeKTPOONTUYECKHE U MATHUTOOIITUUECKHUE SIBJICHHUSL.

45. [IpoTuBopeunst kiaccuueckor ¢u3nku. I[IpoOneMbl W3IY4YEHUS UYEPHOTO Tela.
dotoanekrpuueckuii 3hpdekt, crabuIbHOCTh U pa3Mepbl aTOMa.

46. 3akonbl Kupxroda, Credana-bonbiimana, BuHa aiist TEIIOBOTO M3ITYYCHHUS.

47. OtkpeiTe noctosHHoU [lnanka. KBanTtoBas MexaHuka. PessTUBUCTCKAs MEXaHUKA.

48. DJIeMEHTHI CIeIMaIbHOM TEOPUN OTHOCUTEIBHOCTH.

49, CtpoeHue aTOMHOTO siipa. ATOMHast pu3KKa U SHEpPreTHKa.

50. IToctynatel bopa. JInnenyarsie criekTpbl aTOMOB. [IpHHINII COOTBETCTBHS.

51, SBnenue potorddexra. OnbiThl CToNETOBA, 3aKOHBI (hoTOIDDEKTA.

52. DnemMeHTapHas KBaHTOBAs TEOpHsl U3IydeHus. TemnoBoe paBHOBECHE U3ITyUEHUSI.

53. I'unore3za ne bpoiinsa. Judpakuus snexkrpoHos. udpakius neiitpoHoB. Coot-
HOILIEHUs1 HeompezaeneHHocTed. BomopoaononoOHble aTOMbl.  DHEpreTHYecKue
ypoBHHU. [loTeHnnans! Bo30yXkA€HUs 1 MIOHU3ALIMH.

o4, CrexTpsl  BOJIOPOJAOMOAOOHBIX  aTOMOB. I[IpocTpaHCTBEHHOE pacmpeneieHue
2JIEKTPOHA B aTOME BOJOpOo/a. THUIIBI CBSA3M IEKTPOHOB B aTOMaXx.

95. [Ipunnun Ilaymu. Ilepumonmueckas cucrema snemeHtoB /[l M. Menneneesa.
Morekyna Bogoposia. OOMEHHOE B3aMMOAECHCTBHE.

56. dusznyeckas NpUpoJa XMMUIECKON CBsA3H. VIOHHAsi U KOBaJICHTHAsl CBSI3H.

o7, Crpoenue aToMHBIX si7iep. PEHOMEHOJIIOTMYECKUE MOJIETH S apa.

58. S nepubie peakuyn. MexaHU3MBbl SSAEPHBIX PEAKIUN.

59. PaguoaxTuBHBIE pEBpallleHUsI aTOMHBIX sA1ep. Peakuus sinepHoro aenenus. Llennas
peaxuus genenus. Snepusiii peaktop. [Ipobiema HCTOUHUKOB SHEPTUU.

60. Poinb poccHiickMX yueHBIX B CTaHOBJIEHUM (HU3UKHU. Poccuiickue ydeHble — JaypeaTsl
Hob6enesckoii npemuu no ¢usuke.

61. I'unotesa e bpoins. Audpakius snexTpoHoB. udpakius HEUTPOHOB

62. Bonopononono6Heie aToMbl. DHepreTuueckre ypoBHU. [loTeHnnansl B30y AeHUS U

VOHM3AIHH.
63. CriekTpbl BOJOPO0II0I00HBIX aTOMOB. [IpocTpancTBEHHOE pacnpeiesieHHe HJIeKTPOHa

B aTOMC BOJOpOJA. Twumel cBSI3U OJICKTPOHOB B aTOMaAXx.




64.

[Tpunnun [Maymu. Monekyna Bogopoaa. OOMEHHOE B3aUMOJICHCTBHE.

65. Ilepuonnueckas cucrema asemenToB 1. M. Menneneena.

606. dusznyeckas npupoaa XUMUIECKOU CBsI3U. MIOHHAs ¥ KOBAJICHTHAs CBSI3H.

67. CtpoeHue aTOMHBIX sep. PEHOMEHOJOTNYECKUE MOJIENIHU Spa.

68. SnepHblie peakuu. MexaHu3MBbl SIEPHBIX PEAKIIUM.

69. PanuoakTuBHBIE IPEBpaIEHNs] AaTOMHBIX siiep. Peakiyst a1epHoro aeneHusl.

70. Ilennas peakuus nenenus. Anepusiit peakrop. [IpobiieMa HCTOYHMKOB YHEPTUH.
71. PoJtb pocCHICKUX YUEHBIX B CTAHOBJICHUH (PU3HKH.

72. Poccuiickue yuensie — naypeatsl HoOeneBckol mpeMun 1mo Gpusuke.

IIpakTHyeckue 3a1aHUs K IK3aMeHY

Howmep
BOIIpOCa

[epeveHs BOPOCOB K 9K3aMEHY

1.

3aBUCHMOCTh TPOWICHHOTO TEJIOM MyTH S OT BpeMeHH 1t jJaercs ypaBHEHHEM
S=A+Dt+Ct*+Dt°, rze C=0,14m/c’> u D=0,01 m/c®. UYepes kakoe Bpems t Teso Oyner UMeTh
YCKOpPEHHUE a=1m/c%

B xanwuisip ¢ BHYTPEHHHM auaMeTpoMm 0=23 MM BTSHYT CHUPT TaK, 4TO 0Opa3oBaJICs
cTonOuk 1iauHON {=8cM. CKOJBKO Kamesb COUpTa YHaaeT U3 Kaluuiipa, eciid COUpPTY JaTh
BO3MOXKHOCTH BBITEKATh.

JIBa GECKOHEYHO ITTMHHBIX MapajlIeIbHbIX MPOBOJIa HAXOASTCS B BAKyyMe Ha PACCTOSIHUM I =
5 cMm omun ot apyroro. [lo mpoBogaM TEKyT B MPOTHUBOMOJOXKHBIX HAMPaBICHUIX
omuHakoBble Toku | = 10 A xaxzgeni. HailTu MarHUTHYI0O WHIYKIWIO B TOYKE,
HAXOJIIelcs Ha PAacCTOSHUM 1 = 2 CM OT OIHOTO U [, = 3 CM OT JAPYroro mpoBoja
COOTBETCTBCHHO.

3amkHyTas katymka u3 100 BuTkoB miomaasio 10 oM’ MOMEIIIeHa B OJJHOPOIHOE MAarHUTHOE
1oJie, MePIeHIUKYISIPHOE TUIOCKOCTH OCHOBAHUS KarTymikd. [Ipy M3MEHEHMH MarHUTHOTO
nonst Ha AB = 0,1 Tn 3a Bpems At = 0,1 ¢ B karymke Boiaensiercsa 0,001 /x TernaoTsl.
Uemy paBHO CONPOTUBICHUE KATYIIKHU.

TemnoBass mamuua, padotaromas nmo 1uKiIy KapHo, coBepmiaeT 3a OJMH LUK paboTy
100/1>x. TemrmepaTypa HarpeBaTest 100°C, TeMIlepaTypa XOJIOAMIbHUKA 0°C. Haiigure
KOJIMYECTBO TEIUJIOTHI, OT/IABAEMOE 3a OJIMH LUKI XOJOIUIbHUKY.

I'enuit maccoit m=Ir Obu1 Harpetr Ha AT=100K npu nocrosuHoM aasienun P. Onpenenurs:
a) KoiuuyecTBO TemuoTel Q, mepemaHHoe ra3y; 0) paboTy A pacuiMpeHust rasa; B)
npupameHne AU BHYTpEHHEN SHEPTHUH rasa.

Ipu Temmepatype 27°C IPOMCXOAUT H30TEPMHUECKOE PACIIMPEHHE | KMOJIb KHCIOPOAA OT
Vi=1M® 0 oGbema Vo=5m". Ornpenenure npupalieHre BHYTPEHHEW dHEPrUu ras3a; padory,
COBEpILEHHYIO ra30M, U KOJIMYECTBO MOTJIOIEHHOMN TEIIOThI, CUUTAas Ta3: a) UAealbHbIM; 0)
MOJAYMHSIONIMMCS ypaBHEHUIO BaH-nep-Baanbca.

B cocyx, comeprantuii 4,6xr Bogel mpu 20°C, 6pocaioT KyCoK cTamm Maccoi 10Kr, HarpeTsit
o 500°C. Bona narpeBaerca 1o IOOOC, U YacThb ee oOpamiaercs B map. Haiinure maccy
00pa3oBagIierocs napa.

Onpenenuts usMenenne AU BHyTpeHHEN JHepruu Kpucrtaaia Hukedas (M=59r/Moib) npu
narpesanuu ero ot t;=100°C go t,=300°C. Macca kpucrasaaa m=20r.

10.

Haiitn KoHIEHTpauuio BoaOpoAa B cocyne npu nasieHun P=2671la, ecnu cpenHss
KBaJIpaTHYHAsl CKOPOCTh €T0 MOJIEKYJ paBHa 2,4KM/C.

11.

MaxkcuManbHasl JIJTHHA BOJHBI CBETA, BHI3BIBAIOIIETO (POTOIPPEKT ¢ TOBEPXHOCTH MeTallia,
paBHa 0,5 MxMm. Ha Merannuyeckyro MIacTUHY MOAANH 3aJepKUBAIOIINKA moTeHran 2 B.
[Ipu kakoii MUHMMaJIBHOW 9acTOTE CBETAa HAYHETCS B ATOM citydae GpoTtodrdhdext?

12.

-1
PaboTta BeIXOfa 25ekTpoHa W3 MeTayuia paBHa 6,6 - 10 ¥ Ik Onpenennure 4acToTy CBETa,
BBIPBIBAIOIIETO C TOBEPXHOCTH HTOTO METajla »dJIEKTPOHBI, KOTOPBIE MOJHOCTHIO
3aIeP’KUBAIOTCS PA3HOCTHIO MOTEHIMAIOB S5 B.




13.

Kpacnas rpanuna poroaddexra mis mutus paBHa 540 HM. MakcumalibHasi CKOPOCTh BbLIETA
DJIEKTPOHOB 10® m/c. Onpenennure 4acToTy CBETa, KOTOPHIM OCBELIAETCS IJIACTHUHA JIUTHS.

14.

Teno maccoit M=100Kr MOZHMMAETCS O HAKIOHHOM MIOCKOCTH C YIIIOM Y ocHoBaHus 20°
non aeiicrBuem cuibl F=1000H, nampaBneHHON mnapamienbHo TuiockocTH. Koagduiment
Tpenus Tena o mwiockocth P=0,1. C kakuM ycKopeHHueM OyAeT IBUTaThCs TEeO.

15.

Omnpenenuts suepruto W, usiryqaemyro 3a BpeMs | MUH U3 CMOTPOBOTO OKOIIKA TUIOMIABIO
2 o ,
8 cM” maBUIIbHOM 1eun, eciu €€ remuneparypa T = 1200 K.

16.

Teno Mmaccoit M=3Kr ABHUKETCS CO CKOPOCTHIO V1=4M/C B yaapsieTcsi aOCOIIOTHO HEYIIPYTO O
HETOJIBIYKHOE TEJI0 TaKoW ke Macchl. HaliTu konmuecTBO TemioThl Q, BBIACIMBIIEECS TPH

ynape.

17.

Huck nuamerpom D=60cM u maccoit M=1kr Bpamaercsi BOKPYr OCH, MPOXOASIIeH udepes
IEHTP MEPHEHIUKYISIPHO K €ro IJIOCKOCTH, ¢ yactoToir N=20006/c. Kakyrwo paboty A Hamo
COBEPIINTH, YTOOBI OCTAHOBUTH JIUCK.

18.

Onpenenutb CKOPOCTb MUCTEUEHUS HUICATBHON KHUAKOCTU M3 MAJOro OTBEPCTHUS B CTEHKE
cocyqa, eciu BeicoTa H ypoBHS )KUKOCTH HaJl OTBEPCTHUEM COCTaBIsET 1,5M.

19.

ABTOOYC NIBMXXKETCS paBHO3aMEUICHHO U NPSMOJIMHEHHO C HAa4albHOW CKOPOCTBIO 15M/c m
2 N

yckoperuem 0,5m/c”. Topmo3HOi myTh paBeH 225M. CKOIBKO BpEMEHH [UIHIIOCH

TOPMOJKEHHE.

20.

Kongaencarop émkoctrio 50 nd cHavana 3apsaaunu 10 HanpsokeHust 3 B, a 3areM 3aMKHYIU
Ha KaTylKy ¢ HHAYKTUBHOCTBIO 5,1 MKI'H. Uemy paBHa yacToTa KojeOaHUIl, BOSHUKIIUX B
KOHType? UeMy paBHO MakCHMaIbHOE 3HAaYEHHUE CUJIbI TOKA B KOHTYpE.

21.

Cocyn, Mo KOTOpOMY TEYeT BOJa, OMYIIEHA y3Kas COTHYTas IOJ IMPSIMbIM yIJIOM TpyOKa,
oOpaleHHass OJJHUM OTKPBITBIM KOHILIOM HaBCTpedy TeueHuto. Boja B TpyOke nopHumaercs
Ha BeicoTy h=150MM HaJ| ypoBHEM BOBI B cocye. OnpeneiuTh CKOPOCTh 0 TCYCHHUS BOBI.

22.

[Tynst BbUTETAaeT M3 BHHTOBKM B TOPH30HTAJIFHOM HAIPABIECHHH CO CKOPOCTHIO L1=800M/c.
KakoBa CKOpOCTb V2 BUHTOBKHM IpH oT1aue, ecau ee Macca B 400 pa3 6ople MacChl MyJIH.

23.

Kongencaropy émkoctsio 0,4 Mk® coobmarot 3apsan 10 mxKi. ITocne aToro on 3ambikaercs
Ha KaTYyIIKy ¢ HHAYKTUBHOCTHIO 1 MI'H. HaliTu MakcUMalbHYIO CHITY TOKA B KaTYIIIKE.

24,

[Tnockuii KoHAEHCATOp 00pa30BaH ABYMS KBaJPAaTHBIMH IJIACTUHAMU, OTCTOSALIUMH IPYT OT
apyra Ha paccrosHun d = 1mm. Kakas 1o/mkHa OBITh IIMPHHA KaXIOM M3 ATUX IUIACTHH,
yT0OBI €MKOCTHh KOHJeHcaTopa Obuta C = IMx®? Mexay miacTHHaMH KOHJIEHCATOpa
HaXOJUTCs FETHHAKC, € = 5.

25.

HBa pesucropa R1=60Om u Ry;=12 OM coenuHeHBI TOCIEIOBATEIHHO U TOJKIIOUYEHBI
K UCTOYHUKY TOKa ¢ 3. A. c. € =40 B u BHyrpeHHUM conpotusieHuemM I =2 Om. Kakoe
KOJIMUECTBO TEIUIOTHI BBIAECIUTCS Ha pe3uctope Rj3a Bpems t=5 mMuHyT.

26.

[Tore co3maHo OBYMsI PaBHOMEPHO 3apsDKECHHBIMH KOHIIEHTpHUYecknMu chepamu. Haiitn
MOTEHIIMaN TOJSI B LIEHTPEe, a TakKe B TOYKAX, OTCTOSAIIMX OT IEHTPa Ha PACCTOSHUAX [1
=20cm u Iy = 50cMm. 3apsanel cep paBHBI cooTBeTcTBeHHO (1 = 1 HKIT 1 (y = -1 uKu, a ux
paauycsl paBHbl R; =10cm u Ry =30cMm.

27.

I'py3pl MaccaMu Mi=2Kr U My=1KI COEAMHEHbI HUTHIO U MEPEKUHYTHl Yepe3 HEBECOMBIi
650k. OmnpenenuTe yCKOpeHHe @, ¢ KOTOPBIM JIBUXKYTCS TPy3bl, M CUIY | HaTSKEHUS HHUTU.
Tpenunem B 6510k U Maccoi OJI0Ka MpeHeOpeyb.

28.

Huck paauycom R=10cM, HaxoIuBIIMHCA B COCTOSHUHU TIOKOS, Hayal BpalIaTbCsi C
IIOCTOSIHHBIM YITIOBBIM YCKOPEHHUEM e=0,5pa)1/02. Haiitn TaHreHIManpHOE a;, HOPMAJIBHOE an
Y TIOJIHOE & YCKOPEHHUE TOYEK Ha OKPYKHOCTH JIMCKA B KOHIIE BTOPOM CEKYHJBI IIOCJIE Havyalla
BpallCHUS.

29.

JBa 3apsima q; = 0,3 MxKim u Q2 = -1 MxKnm Haxomsarcst Ha paccrossHum ' = 20cM  IpyT OT
apyra B Bo3ayxe (€ =1). OnpenenuTb, B KaKOH TOUYKE Ha MPSAMOM, COEAMHSIOUICH 3apsbl,
HANPSDKEHHOCTh TOJIST PaBHA HYIIO.

30.

[To ropu30OHTaTBEHO PACTIONOKEHHOMY MPOBOJIHUKY JIIMHON 20 cM U Maccod M = 4 Kr Teder
Tok cunoit | = 10 A. Haliqute MUHUMaIbHYIO BETUYHHY MHAYKIIUA MarHUTHOTO TOJS, B
KOTOPOE€ HY)KHO ITOMECTUTD MPOBOJIHHK, YTOOBI CHJIA TSHKECTH YPaBHOBECHJIACh MarHUTHOW




CHJIOH.

31.

Haiitn mokazarens amuabaThl Y JJIS CMECH ra3oB, cojaepxkamied reauii maccod m=10r u
BOJIOPOJT Maccoll m=4r.

32.

[Tpu HarpeBanuu raza Ha 25K mpu mocTOSSHHOM JaBjieHUU HeoOxoaumo 3atpatuth S00[x
TEIUIOTHI, a TIPU OXJIAKJCHUH TOTO )K€ KoJm4yecTBa ra3za Ha 75K npu noctosHHOM o0beMe
Boiaessiercs 1,07x/x Temiotel. OnpenenuTe Y JaHHOTO rasa.

33.

o 0
Kucnopon O, maccoii 6r mpu temnepatype 30°C pacimpsercs Ipu MOCTOSHHOM JIaBJICHHH,
yBEJIMYKBasi CBOM 00BbEM B JIBa pa3a BCJICACTBUE MPUTOKA TEIIOTHI M3BHE. Haiitu paboty
pacIIMpEeHNs U U3MEHEHHUE BHYTPEHHEN YHEPIUHU rasa.

34.

Asot N, maccoii 10r pacmmpsiercst m3otepmudecku npu temmeparype (—20°C), u ero
nasiienue ymenpuiaercs ot 202 no 101kIla. Onpenenuts paboTy paciinpeHus U U3MEHEHHUE
BHYTpPEHHEH HEepruu a3oTa.

35.

[Ipu annabarnueckom yBenuueHun oobema kuciopoza B 10 pa3 ero BHyTpeHHsISI SJHEPT U
ymenblmnachk Ha 42x/[x. Hauanenas temneparypa kucnopona T1=280K. Haiigute maccy
KHCIJIOPO/Ia.

36.

Be1ynuciuThs OTHOIIIEHUE TEIIOEMKOCTEH JJ1s1 CMECH 3MOJIb daproda u 5SMOb Kucjioponaa.

[Ipenonmasarens KTII,
K.T.H., JOLIEHT B.I1. JlaabkO

(noamnucse)




IIpunoxenne 2

MuHHCTEpCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
denepaibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEXKICHHE BBICIICTO 00pa30BaHUs
«Poccuiickuii s5xkoHOMUYecKui yHuBepcuteT uMenu 1. B. [1nexanoBay»
Kpacnonapckuii pumman POY um. I'.B. [lnexanosa

Kadenpa Toprosim n o01mecTBeHHOr0 MUTAHUS

KoMiuieKT TecToB (TECTOBBIX 3aJaHMIA)
no JucuunIuHe «Duznka
Tema 1. «®@u3nyecKue 0OCHOBbI MEXAHUKH»

1. MaTrepuajibHasi TOYKA — 3TO:

a) TeJo, BPAIIEHUEM KOTOPOTO MOKHO MpeHeOpeyb;

0) Teso, pazMepamMu KOTOPOTo B YCIOBHIX JaHHOM 3a7]aud MOXKHO IpeHeOpeyb;

B) TE€JI0, IOCTYNATENIbHBIM JIBUKEHUEM KOTOPOI'O MOKHO IpeHeOpeyb;

T') TEJO, HAXOMAIIEECS] B COCTOSIHUU MOKOS.

2. Kilaccnyeckasi MeXaHMKA M3y4aeT:

a) 3aKOHBI JABM)KEHUS MAaKPOCKOIIMYECKUX TEJI, CKOPOCTU KOTOPBIX MaJlbl [10 CPAaBHEHUIO
CO CKOPOCTBIO CBETa B BaKyyMe;

0) 3aKOHBI IBIKCHHS OTJCIBHBIX aTOMOB H SJIEMEHTAPHBIX YaCTHI;

B) 3aKOHBI IBUKEHHUS MAKPOCKOMUYECKUX TEJ, CKOPOCTH KOTOPHIX CPABHUMBI CO
CKOPOCTBIO CBETa B BAKyyME;

T') 3aKOHBI JIBH>KEHUS BOJIH, CKOPOCTh KOTOPBIX PaBHA CKOPOCTH CBETA.

3. ITocTynare/jibHOE ABHKEHHE — ITO:

a) IBMKEHHE, TPU KOTOPOM BCE TOUKH TeJia IBMXKYTCS 110 OKPY>KHOCTH;

0) ABIKEHHE, TIPU KOTOPOM BCE TOUKH TEJIa JIBHXKYTCS 110 SJUIUTICAM;

B) JIBUXKEHHUE, P KOTOPOM BCE TOUYKHU TeJla IBUXKYTCS [0 CUHYCOM/IE I KOCUHYCOUJIE;

I') IBMKEHHE, IPU KOTOPOM IpsiMasi, COEANHSIIONIAsI IBE TOYKHU Tela, IepeMelaeTcs
napaiesbHO caMoii ceGe.

4. MoayJib MTHOBEHHOH CKOPOCTH PaBeH:

a) mepBOil MPOM3BOAHOM pajyca — BEKTOpa JIBUXKYIIEHCS TOUKH 10 BPEMEHH;

0) BTOpOI MPOU3BOIHOM paguyca — BEKTOpa JBMIKYIIECUCS TOYKU 110 BPEMEHHU;

B) BTOPOIl MPOU3BOAHOM MyTH IO BPEMEHU;

I') IEpBOM MPOU3BOIHOM MYTH 11O BPEMEHHU.

5. ITostHOE ycKOpeHHe TeJIa MOKeT ObITh onpejiejieHo o (popmy.ie:

a) a=.a’+a’ ;

6) a =R ;
do

B) a=— ;
dt

r) a=eR.

6. MexaHn4ecKuM JBHUKEHHEM HA3bIBAETCHA:

a) IBMKEHHE DJIEKTPOHA B aTOME;

0) IBIKEHUE TeJIa TI0 MPSMOM JIMHHH;

B) JBMKEHHUE TeJa MO OKPYKHOCTH;

T') U3MEHEHUE C TEYCHUEM BPEMEHHN B3aUMHOTO PACTIONOKEHHS TEJl MU X YacTeH.
7. IlpumepoM pu3n4ecKoil MOJeIH B MEXaHUKE SBJISCTCH:

a) aOCOJIFOTHO TBEPJIOE TEIIO;

0) Te’o Ha HaKJIOHHOM TUIOCKOCTH;

B) TEJO, OJIBEIICHHOE HAa HUTKH;

) MOKOSAIIEECs TeNO.



8. Cucremoii oTcueTa HA3bIBACTCS

a) TeJO OTCYEeTa U CUCTEMa KOOPIMHAT;

0) cucrema KOOpAMHAT;

B) COBOKYITHOCTb CUCTEMbI KOOPJIMHAT U YacOB, CBSI3aHHBIX C TEJIOM OTCUETA;
I') TEJIO OTCYETA U TPACKTOPUSI IBUKEHUS, CBSI3aHHAs C TE€JIOM OTCUETa.

9. TpaekTopuei ABUKEHUS TOYKH HA3bIBACTCS:

a) mpsiMasi IMHUS, COSAUHSIONIAasi HAYaJIbHOE U KOHEYHOE M0JI0KEHNE TOUYKU;
0) MuHMS, OMKMCBhIBaeMasi ’TON TOYKOH B MPOCTPAHCTBE;

B) BEKTOp, COSAUHSIONINNI HaYaJIbHOE U KOHEYHOE MOJI0KEHUE TOUKHY;

T') yTh, TPOWICHHBIN TOYKOW 32 BPEMsI JIBHXKCHHS.

10. YckopeHneM TOYKH B MOMEHT BpeMeHH t Ha3bIBaercs:

a) CKaJspHas BETUYMHA, PaBHAsI IEPBOM MPOU3BOIHOI CKOPOCTH IO BPEMEHH;
0) BEKTOpHas BEJIMYMHA, paBHAs IEPBOM MPOU3BOJHON CKOPOCTH 110 BPEMEHU;
B) BEKTOpHAas BEIMYMHA, paBHAs IEPBON MPOU3BOAHON EPEMEIICHHUS 10 BPEMEHU;
I') CKaJIsipHasl BEJIMYMHA, PaBHAsI IEPBOM MPOU3BOIHOM IYTH 110 BPEMEHHU.

11. TanreHuMaNbHOE YCKOPEHHE HATIPABJICHHO:

a) NEePIEeHIUKYISIPHO BEKTOPY CKOPOCTHU K HEHTPY KPUBHU3HBI TPACKTOPHH;

0) mepneHIuKYJIIPHO BEKTOPY CKOPOCTH OT IIEHTPa KPUBU3HBI TPACKTOPHUH;

B) BJIOJIb TPAEKTOPUU JABUKCHUS;

T') [0 KacaTeIbHOU K TPACKTOPHUHU.

12. Bropoii 3akon HbloToHAa MMeeT BUJ:

a) m = F/a;
0) F=dP/dt;
B)P=Ft;
r)F=m-v.

13. BHemniHee TpeHUE — 3TO:

a) TPEHUC, BOBHUKAIOIICC IIPU ABUXKCHHUU TCJIA B )KUJKOCTHU;

0) TpeHue, BO3HUKAIOIIEe MPU ABM)KCHHUHU Tela B rase;

B) TpPEHUE, BO3HUKAIOLIEE B MJIOCKOCTU KaCaHUs ABYX COIPHUKACAIOIINXCS TeEll;
') TPEHHE MEX1Y YaCTSIMU OJTHOTO M TOTO K€ Tela.

14. 3aKoH coxpaHeHHs MMITYJIbLCA ABJISETCS CJAeACTBHEM:

a) OJHOPOAHOCTU BPEMEHHU;

0) OTHOPOHOCTHU MTPOCTPAHCTBA U BPEMEHHU,

B) M30TPOMHOCTH IMPOCTPAHCTBA;

I') OIHOPOJAHOCTH MPOCTPAHCTBA.

15. Paamyc — BeKTOp eHTPa Macc onpeaessiercst mo gopmy.ie:

Zn:miriz

a) r,=—"—— X
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En
S

B) [ =— ;

n
Zmiri
i



n
Zmiri

r)r, = —ni
Zmiriz
i

16. o ¢popmyae F = - u-(dm/dt ) onpenensiercs:

a) HOJIbEMHAs CUJIa;

0) eHTpOoOEIKHAS CHIIa;

B) peaKTHBHAsl CUJIA;

r) 1000BOE COMPOTHUBIICHUE.

17.Cuuaa - 3ro0:

a) BEKTOpHAas BEJIMYMHA, SBISIOMIAACA MEPOM MEXaHWYECKOTO BO3ACUCTBHUS HA TEIO CO
CTOPOHBI JAPYI'MX TeJ WM I0Jiel, B pe3ysbTaTe KOTOPOro TeJI0 HNpUOOpEeTaeT yCKOpEHHEe WU
U3MEHSET CBOIO ()OPMY U pa3Mepsl.

0) BEKTOpHas BEJIMYMHA, BHI3bIBAIOILAS JINHEHHOE YCKOPEHHE Tea;

B) BEJIMYMHA, C KOTOPOU 3eMiis IPUTSITHUBAET TeJa;

I') BEKTOpHas BEJIMYMHA, BO3HUKAIOIIAS P U3MEHEHUH CKOPOCTH Tela.

18. 3aKoH coxpaHeHHsI MMILYJIbCA 3aKJIK0YaeTC B TOM, YTO:

a) MMILYJIbC JIFOOOW CUCTEMBI TeJl OCTAETCS HEU3MEHHBIM;

0) MMITYJIbC 3aMKHYTOH CHCTEMBI Tl OCTACTCSI HEM3MEHHBIM;

B) IPOM3BEJCHHE CKOPOCTH Ha Maccy B JII000H cucTeme Tes 0CTaeTcss HEeM3MEHHBIM;

I') IPOU3BENEHUE CUJI B3aUMOJACUCTBUS Ha BpEMsI B3aUMOJIEHCTBUS B JII000M cuUcTeME
0CTaeTcs HEM3MEHHBIM.

19. LlenTp Macc 3aMKHYTOMH CHCTEMBbI:

a) BCerja HeloIBUKEH;

0) MOXET ABUTaThCS MPSIMOJIMHEHHO ¥ PABHOMEPHO MJIM HAXOJUTHCS B MTOKOE;

B) MOXKET MepeMelaTbes 1o 100 TpaekTopuy;

') MOXET COBEpIATh KoJeOaTeTbHOE IBIKCHHE.

20. PeakTHBHAas CHJIa — ITO CHJIA:

a) BO3HUKAIOIIAs IPY U3MEHEHUH TPACKTOPUU OTAEIISIONIEHCS YacTH Tela;

0) BO3HMKAIOILAs IPU YCKOPEHUHU Tena;

B) BO3HHKAIOIIAs MPH YMEHBIICHUH MAcChl JIBIKYIIETOCS TEIa;

I') BO3HHUKAIOIIAs IPU BO3pACTaHUM MACChl ABHXKYIIETOCS Tela.

21. PadoTra cuiibl XapaKkTepu3yer:

a) KUHETHYECKYIO SHEPTUIO TelNa;

0) NOTEHLIMATBbHYIO SHEPTHUIO TEJA;

B) MOJIHYIO MEXaHUYECKYIO SHEPTUIO TeNa;

I) mpolecc oOMeHa dHepTruen Mex/1y B3auMOIeHCTBYIOIIMMHU TEIaMH.

22. MrHoBeHHAasi MOLIHOCTH onpeeJisieTcst (PopMyJI0ii:

a) N:E;
v
0) <N>:TA,
5) N:<A>;
t
r)N:d—A
dt

23. Ecain pa6oTa, coBepiiaemMasi CUJIOi, 3aBHCHT OT MepeMelleHusl TeJia U3 0JHOT0
NOJIO’KeHHUSs] B IPYroe, TO TaKasi CHJIa HA3bIBACTCH:

a) MOTEHIIMAJILHOT;

0) IUCCUTTATUBHOM,



B) KOHCEpBAaTUBHOII;
') KHHETUYECKOH.

kx?
24. ®opmy.ioii - onpeeJasieTcs:

a) MOTEeHIIMANIbHAS YHEPIHsl TeJa, MOAHITOro Ha/l 3eMIIEH;

0) KMHEeTUYeCKasl SHEPTHS IMOCTYNATEIILHOTO JBIKEHUS TEIa;
B) OTEHIMAIbHAS SHEPTUS YIIPYroaeOpMUPOBAHHOTO TEJIA;
I') KHHETUYECKast SHEPIHs BPaIllaTeIbHOTO JBMKEHHUS Tea.

mo*
25. PaBencTBoO T + mgh = const Bbipaxkaer:

a) TOJIBKO 3aKOH COXPAHEHUs SHEPTUH;

0) TOJIBKO 3aKOH MPEBPAIICHUSI SHEPTHH;

B) HE TOJIBKO 3aKOH COXPAHEHUs SHEPTUH, HO U 3aKOH €€ MPEeBPaLCHNUS;

I') 3aKOH CJI0XEHUS SHEPTUU.

26. YiapoMm Ha3bIBalOT:

a) sIBIEHUE, CBS3aHHOE CO 3HAYMTEILHBIM H3MEHEHHEM CKOPOCTEH TBEPABIX Tel 3a
BEChbMa MaJIblil MPOMEXYTOK BPEMEHH, U IPOMCXOAIIIEE PU UX CTOJIKHOBEHUH;

0) sBICHHE, CBSI3aHHOE C OYE€Hb MaJIbIM M3MEHEHHUEM CKOPOCTEH TBEPABIX TEJ 32 OYCHb
00J1b110€ BPEMs MX B3aUMOJICHCTBUS IPU CTOJIKHOBEHHH;

B) SBIICHHE, CBS3aHHOE CO 3HAYMTEIHHBIM M3MEHEHHEM CKOPOCTEH TBEPIBIX TeN M3-3a
JeMCTBUS CUJT TPABUTALIMOHHOIO IPUTSDKEHUS;

r) sBJIEHHE, CBA3aHHOE C OYEHb MaJbIM M3MEHEHHEM CKOpPOCTEH TBEpABIX Tel H3-3a
JeMCTBUS 3JIEKTPOMArHUTHBIX CHJI.

27. PaGoTa MOCTOSTHHOM CHJIBI OTIPeIesisieTCsl BhIPaKeHHeM:

a) A=F-S-cosa ;

6) A=F-S-sina;

B) A=-FS:- cosa ;

r)A=- FS- sina

28. PaboTa KOHCepBATHBHOM CHJIBI PaBHA:

a) U3MEHEHHMIO KUHETHYECKOM SHEepIruu;

0) N3MEHEHHUIO BHYTPEHHE!N SHEPIUH;

B) HM3MEHEHHMIO KHHETHYECKOM SHEPIruH, B3ATOMY C IPOTUBOIOIOKHBIM 3HAKOM;

T') U3MEHEHHIO TOTEHINAIHHON SHEPTHH, B3ITOMY C TPOTHBOIIOIOKHBIM 3HAKOM .

29. Eciin nepBblii ap yaapsieT HeNMOJABHKHbIN, 1 002 HAYUHAIOT ABUTaThCSl BMecTe
€ 0/IMHAKOBOIi CKOPOCTHIO, TO ITO:

a) aOCOJIOTHO YNpYIruil yJap 1apoB paBHOM Macchl;

0) abCoJIIOTHO yIpYTH#l yaap, U Macca mepBoro mapa 0oJbIie, 4eM BTOPOro;

B) a0COJIIOTHO yNPYTrHi yap, ¥ Macca BTOpOro mapa 0oJibliie, 4eM IepBoro;

r) aOCOJIOTHO HEYNPYTHH yaap.

Tema 2. «MosekyJisipHasi pU3UKA U TEPMOAMHAMHUKAY

1. Ilpu mnocrosiHHOM [aBJjeHMH P 00béM ra3a yseauuutcess Ha AV. Kakas
(pu3nyeckas BeJUYHMHA PaBHA NPOU3BeleHHIO P|AV| B 3TOM ciydae:

a) pabora, coBepIIaemas ra3om;

0) pabota, coBepIiaemMasi HaJi ra30M BHEIIIHUMU CUJIAMU;

B) KOJIMYECTBO TEIUIOTHI, IOJyYEHHOE Ia30M;

') BHYTPEHHsIS DHEPT U Ta3a.

2. Haxg Tesom coBepuieHa padora A BHEIIHMMHM CHJIAMHM, W TeJy IepelaHo
KOJIN4YecTBO Ten10Thl Q. UeMy paBHO U3MeHeHHe BHYTpeHHeii 3Hepruu AU Tena:

a) AU=A;



0) AU=Q;

B) AU=A+Q);

r) AU=Q-A.

3. Kakoii npouecc npousomniesi B HaeajJbHOM ra3e, ecJii M3MeHeHUe ero BHyTPeHHeH
JHEPrUM PABHO HYJIIO:

a) n300apHBIN;

0) U30TEPMHUYECKUN;

B) HU30XOPHBIN;

') aIna0aTUYCCKUM.

4. UpeanbHoMy raszy mnepeiaércs KOJMYECTBO TEILUIOTHI TAKUM 00pa3oM, 4TO B
J1000ii MOMEHT BpeMeHHM IepeJlaBaeMoe KOJIUYECTBO TemaoTel (Q paBHO padote A,
coBepaemMoii razom. Kakoi npouecc ocymecrBJisieTcs:

a) aanabaTUYECKUI;

0) n300apHBIii;

B) U30XOPHBIi;

T') U30TEPMHUYECKUH.

3m
5. Kakas ¢usnyeckasi BeJIMUMHA BbIYHCAsAETCS 10 hopmy.Jie Eﬁ RT :

a) KOJIMYECTBO TEIIOTHI B HJICATHHOM Ta3e;

0) IaBjeHUE UCATBHOTO ra3a;

B) BHYTPEHHSS DHEPTHsI OJHOATOMHOTO HUCATLHOTO ra3a;

r) BHYTPCHHSIS SHEPIUs OJIHOTO MOJISt HJI€aIbLHOIO rasa.
6. Cpeau mnpuBeleHHBIX HHKe (OPMYJ HaMIUTEe Ty, MO KOTOPOH BBIYUCISETCSH
MakcuMajibHoe 3HaueHne KII TenjioBoro aBurareis:

a) 77 — A’l()}l€3llu}l ;
3an§paqel—t
A/
0) n=—",
Q
B =22,
Q
_L-T
r)n= T

7. Kakoi npouecc npon3omes B HIeaJdbHOM ra3e, ecid H3MEHEHHEe ero BHYTPeHHel
JHEPIruU PABHO KOJINYECTBY NO/ABEeIEHHOMN TeNJIOThI:

a) n300apHbIif;

0) U30TEpPMUYECKHIA;

B) U30XOPHBIH;

T) afua0aTHBII.

8. Ilpu ObicTpOM cCKAaTHMHM Ta3a B HMJIHHApPE ero TeMIepaTrypa MNOBBICHJIACS.
HN3meHuTcss M mpW 3TOM BHYTPEHHsIsl JHeprus rasa? Hanummre ypaBHeHHe IepBOro
3aKOHA TEPMOAMHAMHUKH /ISl 3TOTO CJIy4qasi.

a) SHEprusl yMEHbIINIACh Q=AU+A;

0) Heprus yBeIU4YHIach AU=-A";

B) DHEPTUsI HE U3MEHUIIACh QZA/.

9. OnpeneqnTe BHYTPEHHIOI0 JHEPrHI0 JABYX MOJIeH OJHOATOMHOIO (HAEAJIbHOIO)
rasa, B3storo npu remmneparype 300 K.

a) 2,5 xkJIx;

0) 2,5 1Ix;

B) 4,9 JIx;

r) 7,5 xJIx.



10. Yemy paBHO H3MEHeHHe BHYTPEHHeil JHepPruM OJHOI0 MOJISI MeaJbHOI0
0JHOATOMHOTIO rasa, ecau T,=T, a T,=2T:

a) RT;

0) 2RT;

B) 3RT;

r) 1,5RT.

11. Kakyro padoTty coBepiuaer ra3, pacluupsisicb u300apHo nNpu JaBJjeHHuH 2 10° ITa
ot 00Béma V,=0,1 M 1o oobéma V,=0,2 M

a) 2 - 10® I

0) 200 xJIx;

) 0,2 - 10° k.

12. TepmoauHaMHuUYeCKOH cHCTeMe NMepPeJaH0 KOJUYEeCTBO TeIioThbl, paBHoe 2000
Jlx, u Hag Heii coBepmieHa padora 500 x. Onpenesnnte M3MeHeHHe e€r0 BHYTPeHHeW
JHEPIrHH ITOM CUCTEMBbI.

a) 2500 Ix;

0) 1500 JIx;

B) AU=0.

13. B kamepe, B pe3y/bTaTe CrOpaHus TOILIMBA BbIACJNJIACH JHeprus, papHas 600
JIK, a XOJOAWIbHMK MOJYy4nJ JHepruio, paBuyiw 400 /. Kakyio paGotry coBepmmi
JABUTATEJIb:

a) 1000 dx;

0) 600 IIx;

B) 400 /Ix;

r) 200 Ix.

14. Ilpn wu3o0apHOM HArpeBaHMH HEKOTOpPOHl Macchl kucjaopoga Ha AT=160 K
copepumieHa padora 8,31 /I no yBeanueHuro ero odbéma. Onpeneanre maccy KMCJI0poaa,
ecoin M=3,2 - 10 kr/moan, R=8,31 Jx/(K + MoJIb).

a) 0,2 kr;

0) 2 kr;

B) 0,5 kr;

r)0,2r.

15. KakxoB makcumaiabHblii KIIJ[ TemnoBol MamMHBI, KOTOpas HCIOJIb3yeT
HarpeBarte/b ¢ TeMIepaTypou 427°C u xo10AMIBLHUK ¢ TeMIepaTypoit 27°C:

a) 40%;

0) 6%;

B) 93%;

r) 57%.

16. Temmneparypa HarpeBaTeJss HACAJIBbHOIO TeImoBoro asurareas 425 K, a
xosoauabuuka - 300 K. /Ipurareinb mosaydaer OT HarpeBarteiasi 4 ¢ 10* JIxk TemsioTbI.
PaccuntaTs padory, coBepiiaeMy0 pado4uM TeJIOM JIBUTATEJIs.

a) 1,2 - 10% i

6) 13,7 - 10* Jixx;

B) paccuuTaTh paboTy Helb34.

17. B nniauHape moj MOpHIHEM HaXOAUTCS BO3AYyX, Maccoi 29 kr. Kakyiw padory
COBEPIIUT BO31YX IPHU M300apHOM pacHIMpPEeHHMH, eCJIH TeMIepaTypa ero yBeJu4Wjiach HA
100 K. Maccy nopiHs He y4UTbIBATh.

a) 831 JIx;

0) 8,31 x/Ix;

B) 0,83 M/Ix.

18. C kakoii BbICOTHI ynaJja JbAUHKA, ecJ1H OHA Harpeaack Ha 1 K? Cuurars, 4To
Ha HarpeBaHue JbAUHKH HAET 60%0 € moTeHIUATbLHOI YHEPTrUM.

a) 350 m;



6) 700 M;

B) 210 m.

19. I'a3 B kosamuyecTBe 1 MOJIb COBEpIIAET HUKJL, COCTOSIIMIA U3 2 U30X0Pp U 2 u3odap.
Hanmenbumii 00néM raza 10 g, nau6oabmuid - 20 . Haummenbniee gaBjieHue 2,5 aTMm,
HauOoJib1Iee - 5 atm. Haiinure padoty 3a nukJI.

a) 2,5 xkJIx;

0) 5 xkJIx;

B) 100 x/Ix;

r) 2,5 JIx.

20. HeoH, HaxoauBHIMIiC NPH HOPMAJBHBIX YCJIOBHSIX B 3aKPbLITOM cOCyle
émkocteio 20 J, oxaaamau Ha 91 K. Hailtu m3MeHeHMe BHYTpeHHeH JHeprum ra3a M
KOJIMYECTBO OTAAHHON UM TeIIOTHI.

a) 1 MIx;

0) 0,6 kJIx;

B) 1,5 xJIx;

r) 1 xJ[x.

21. I'a3 coepmaer nukya KapHo. A0cosiloTHasi TemMneparypa HarpesareJisi B 3 pasa
OosibIie a0COIIOTHON TeMIepaTrypbl XOJOAWIbHHKA. Omnpenenure 010 TemJIOThI,
0T/1aBaeMYI0 X0JIOANJILHHUKY.

a) 1/2; 6) 1/3; B)1/5; 1)2/3.

22. T'a3 coBepmaer mnukjg Kapno. Temmneparypa wuarpeBarens T;=380 K,
xosoauabHuka T>=280 K. Bo ckoiabko pa3 yBeauuurcs KOI(PPUUHMEHT I0J1e3HOr0
AelicTBUSA LHKJIA, €CJIM TeMIlepaTypy HarpeBare/s yBeJdnuutb Ha AT=200 K.

a) B 2 pasa;

0) B 3 pasa;

B) B 1,5 pa3sa;

r) B 2,5 paza.

23. C onmHaKOBOM BBICOTHI HAa Ka(eJbHbIH M0J NAXA0T TPH MIAPUKA OAUHAKOBOI
Macchbl - MeAHBIH, CTaAbHOW U KkeJje3Hblil. Kakoii U3 HUX Harpeercs 10 0oJiee BHICOKOI

TeMIepaTypsbl. YaejlbHas TemioeMKocTb meau 400 Ao , Aee3a 460 Ao u craau 500
ke K ke K
Llorc
ke K

a) MEJHBIN;

0) cTalnbHOI;

B) JKEJIE€3HBII.

24. UpeanbHblii ra3 pacumupsiercss mo 3akoHy P =coV . Haiinure rpaduyecku

padoTy, COBepIIEHHYIO ra30M NPH yBeJu4eHUU 00béMa o1 V1 10 Vs.

a) %a(vz -Vi);
) etV -Vi);

B) %a(\/zz +V%).

25. B nnimMHApe KoMIpeccopa C:KUMAKT 4 MOJIsl HAEAJIbHOI0 OJJHOATOMHOIO rasa.
Ha ckonbko mogHsiach TeMmeparypa rasa, eciam Obuia cosepuieHa padora 500 [[x.
IIpouecc cuntath aaAMadATHBIM.

a) 80 K;

0) 10 K;

B) 50 K.



26. T'az cosepmaer nuka Kapno. 70% mnoJsydyeHHOH TemJoTbl OT HarpeBaTessi

oTrnaér xouaoamiabHuky. Temmeparypa HarpeBareas 430 K. Omnpenenure Temmeparypy
XO0JIOAHIbHUKA.

a)3K;
0) 301 K;
B) 614 K.

Tema 3. ((3.]'IeKTpI/I‘{eCTBO H MAarHeTu3ImM»

1. Kakan (])nanecxaﬂ BEJIMYMHA ONPEACHAECTCHA OTHOIICHHEM CHJIbI, C KOTOpOﬁ

JeCTBYeT YJIeKTPHUYeCKOoe MoJjie Ha YIeKTPUYECKUil 3apsi/i, K 3HAUEHHIO 3TOr0 3apsiia;

a) MOTEHLMAJIbHAS SHEPTHS JIEKTPUUECKOTO MOJIS;
0) HAIPSDKEHHOCTD 3JIEKTPUYECKOTO IO

B) RJICKTPUUECKOE HAMPSKEHHUE,

T') AIEKTPOEMKOCTb.

2. Kak Ha3bIBaeTcsl OTHOIIEHHE paﬁoTbI, COBeplIIaeMOi/i INEKTPUYECCKHUM I10JIEM IIPHA
nepeMelieHHH MOJIOKUTEIBHOI0 3apsijia, K 3HAYEHHUIO 3apsaaa.:

a) MOTEHIMAJIbHASI SHEPTHS AIEKTPHUECKOTO MOJIS;

0) HanPSHKEHHOCTH IEKTPUUECKOTO TIOJIS;

B) 2JIEKTPUYECKOE HAIPSIKEHUE;

T') 3JIEKTPOEMKOCTb.

3. Kakoe HanmpaBi/ieHMe TNPHHATO 32 HaNpaBjeHHEe BEeKTOPa HANPSKEHHOCTH

JIEKTPHUYECKOIo ImoJIs:

a) HAMpPaBJICHUE BEKTOPA CUJIbI, IEUCTBYIOIIEH Ha MOJIOKUTEIbHBIN TOUCUHBIN 3apsI;

0) HampaBJIeHHE BEKTOPA CHUJIbI, ICHCTBYIOIICH HA OTPHUIATEILHBIN TOUCUHBIH 3apsi;

B) HalpaBJI€HUE BEKTOPA CKOPOCTH MOJIOKHUTEILHOTO TOUEYHOTO 3aps/ia;

I') HaIIpaBJIEHUE BEKTOPa CKOPOCTH OTPHUIIATEIHHOIO TOUEYHOTO 3apsija.

4. Kakasi U3 npuBeleHHbIX HMKe MAaTeMAaTHUYeCKHUX 3anuceil onpenesisieT IHEPruro

3apAKEHHOr0 KOHJAeHcCAaTOopA.

TeJ0:

U .
a)E,
0) k27| o|;
.
B) 5

r) klRizl.
5. M30bITOK HJIM HEAOCTATOK YJIEKTPOHOB COIEPKUT MOJIOKHTEIBLHO 3apsiKeHHOe

a) U30bITOK 2JIEKTPOHOB;

0) HEIOCTAaTOK AJIEKTPOHOB;

B) U30BITOK IPOTOHOB;

I') HEJOCTAaTOK MPOTOHOB.

6. Kaxoii Bug B CU numeer dpopmyJia 3akona Kysona pis1 Bakyyma:

kla,lla,] .
a)—ll?2 21
| g, 11q, |
6) 1R22
lg,11a,].
B R



o kLBl %]
R

6. MoryT Jiu CHJIOBbIE JIUHUH NePeceKaThCsl:

a) MOT'yT;

0) HE MOTYT;

B) 9TO 3aBHCHUT OT KOH(UTYPAITUH TTOJIS.

7. 3aBUCHUT JIM 3JIEKTPOEMKOCTH KOH/IEHCATOPA OT 3apsiia HA ero O0KJIaAKaXx:

a) Ja, IPsSIMO MPONOPIIMOHAIIEHO;

0) 1a, 00paTHO MPOMOPIUOHAIIBLHO;

B) HE 3aBHUCHT.

8. Kak u3MeHHTCSl M0 MOAYJII0 HANIPSIKEHHOCTH 3JIEKTPHUYECKOr0 IOJIsl TOUYEYHOro
3apsiia MPH YMeHbIIEHHHM PACCTOSIHUS OT 3apsijia 10 HMCCiaedyeMoil TOYKM B 2 pa3a u
yBeJIMYeHUH 3apsijia B 2 pa3a:

a) yBEITMYUTCS B 2 pa3a;

0) yMeHbIIUTCS B 2 pa3a;

B) YBEJIIMYHTCSA B 8 pas;

') yMEHBIIUTCS B 8 pas;

1) HE U3MCHHUTCS.

9. Bo CKOJIbKO pa3 U3MEHUTCS JIEKTPOEMKOCTh MJI0CKOr0 KOHAEHCATOPA, eCJIN B
NMPOCTPAHCTBO MEKIY 00KJIAIKAMM KOHIEHCATOPA, He H3MEHsIsI PACCTOAHUSI, BCTABUTH
CTeKJI0 ¢ &, =7 BMecTo napapuna &, = 2:

a) yBenuuuTcs B 3,5 pasa;

0) ymenbIuTcs B 3,5 paza;

B) HE U3MEHUTCSL.

10. Ha xongeHcaTope yBeJMYHWJH 3apsii B 2 pa3a. Bo ckoibko pa3 u3MeHHJIACh
JHEPrus KOH/JeHcaTopa

a) yBeIMUYUTCS B 2 pasa;

0) yMEHbIIUTCS B 2 pasa;

B) yBenUUHTCA B 4 pasa;

I') yMEHbIIUTCS B 4 pasa;

1) HE U3MEHHUTCS.

11. Ilpm cooOmennu KoHAeHcaTopy 3apsiga S5 MkKa JHeprusi KoHaeHcaTopa
okaszanacb paBHoii 0,01 [I:x. Onpenenure HanpsizkeHHe HA 00KJIaJKaX KOHAeHcaTOpa.

a) 2 xB;

6)0,1-10®B;

B) 4 kB;

r) 0,2 MKB.

12. Kakywo pa0dory CcOBepIIAIOT CHJIBI JJEKTPOCTATHYECKOI0 MOJsl TpH
nepemMentennu 3apsiga 2 HKi1 u3 Touku ¢ morennuasom 20 B B Touky ¢ norenunanaom 10 B

a) 20 Ix;

0) 40 JIx;

B) 2 - 10 JIx;

r)2 - 10" Jix.

13. /IBa To4YeUYHBIX IEKTPUYECKHX 3apsiia Ha paccTosinnu R B3ammoaeicTBYIOT €
cuioii 20 H B Bakyyme. Kak M3MeHMTCH CHJIa B3aMMOJACHCTBHS 3THX 3apsii0B HA TOM Ke
paccrossHuM R B cpee ¢ AM3/1eKTPUYECKOl MPOHUIIAEMOCTBIO € = 2.

a) 40 H;

0) 10 H;

B) 5 H;

') HE U3MEHUTCHI.



14. DaexTpuueckoe moJie co3aaHo 3apsigoMm (. B Touke A, Haxoasimeiicsi Ha
paccrosnumn 0,1 m ot 3apsina, HanpsizkeHHOCTh moJist 1800 B/m. Onpenesuts BeJMYNHY
3apsaa.

a) 0,5 uKu;

6)2-10°Ki;

B) 18 Kur;

r) 2 K.

15. Kakaa ¢usnyeckass BeJIMYMHA OIpeaessieTcsi OTHOIEHHWeM PpadoThl,
coBeplIaeMOii CTOPOHHMMM CWJIaMH, NMPHU TNepeMellleHNH 3apsaa ( mo Bceil 3aMKHYTOM
3J1eKTPUYECKOIl LeNH, K 3HAYEHHI0 ITOr0 3apsia

a) cuia TOKa;

0) HanpsDKEHUE,

B) DJICKTPUUECKOE COMTPOTHUBIICHUE;

T') yI€TIbHOE NEKTPUUYECKOE COMPOTUBIICHUE;

1) STIEKTPOABUKYIIAs CUJIA.

16. Kakasi u3 npuBeeHHbIX HUKe (POPMYJT IPUMEHSETCH /151 BBIYUCIEHUsI padoThI
IJIEKTPUYECKOr0 TOKA:

)
a) | =—;
) R
6) I =—2;
R+r
B) A= IUAt;
r) P=1U;

n) p=pyl+at).
17. Kakasi M3 NpHBeIeHHBIX HHKe (POPMYJI NpPHMEHSIeTCS ISl BLIYHCJICHHS
MOIIHOCTH 3JIEKTPHUYECKOI'0 TOKA:

U

a) |l =—;

V=g

o) 1=—2
R+r

B) A= IUAL;

r)P=1U;

n) p=pyl+at).

18. Kakyo puznyeckyro BeJMYHHY B TEXHHKE H3MeEpPSIOT B KBT 4!

a) CTOMMOCTb OTPEOIIEMON INEKTPOIHEPTHH;

0) MOIIIHOCTb JIEKTPUUYECKOTO TOKA;

B) paboTy 2JIEKTPUUECKOTO TOKA.

19. Ilo kakoil cxeMe NPH BKJIIYEHUH aMIlepMeTpP Haubos1ee TOUYHO M3MepsSeT CHIY
TOKA, NPOTeKalolero yepes pesucrop R:

| ®




Henum:

emnu:

20. Kakas M3 npuBeIeHHBIX HUKe (Gopmy. BbIpakaeT 3akoH OMa JJsl y4acTKa

)R-
6)P=1IU;
8) A= IUt;
U
| ==,
r) R

21. Kakasi u3 npuBeIeHHBIX HUKe (opMyJ1 Bbipa:kaeT 3akoH OMa Uil 3aMKHYTOI

a) R=—;

6) I =—2;
R+r

B) A= IUt;
U

r l=—.

) R

22. 3aBHCHT JIM CONPOTHBJICHME NMPOBOJAHHUKA OT HANPSKEHUS] HA €ro KOHLAaX.

HarpeBalmeM MMPOBOAHUKA MOKHO npeﬂeﬁpe'{b.

a) 3aBUCUT NPSIMO IPONOPLUOHATBHO;

0) 3aBHCHT 0OpaTHO MIPOMOPIIMOHAIIBLHO;

B) HE 3aBUCHT.

23. Ilpu Hanpsizkenun 12 B uyepe3 HuTh 3jekTpoaamMnbl Te4éT TOk 2 A. CKoJbKO

TEIMJIOTHI BBIJACJIUT HUTH 32 NIATHh MHUHYT:

a) 7200 JIx;

0) 120 Ix;

B) 60 JIx;

r) 3600 JIx.

24. Kycoxk HeH30MPOBAHHOH TPOBOJOKH CJI0XWJIM BABoe. Kak wu3meHuioch

CONPOTHUBJICHHUE NMPOBOJIOKM

a) YBEIIMYMIIOCH B 2 pasa;

0) yMEHBIINIOCH B 2 pa3a;

B) YBEIUYMJIOCH B 4 pa3a;

I') YMEHBIINUIIOCH B 4 pa3a;

1) HE U3MEHHUIIOCH.

25. IJC »suaementa paBHa 15 B, BHyTpeHHee compotuBieHue =1 Owm,

COIIPOTHBJICHUE BHENIHEH menu 4 Om. KakoBa cuja Toka KOPOTKOI'0 3AMbIKAHUS

a) 15 A;
0)3 A;
B) 3,8 A.
26. HaiiTn conpoTuBJieHHe y4acTKa 1enu, ecau R=3 Om.
R
1! R
 —
R R L ¥
I 1} R —
A R — B
—_—— —
-
a) 13 Om;
6) 3,9 Om;



r) 1,9 Om.
26. AxkkymyasTop ¢ I/AC 2 B u BHyTpeHHUM comnpotuBjieHneM 0,2 Om 3aMKHYT

COIIPOTUBJICHUEM 4,8 Om. HaiiguTe MOITHOCTh TOKA HA BHEITHEM YuyacTKe nemu.

a) 1,92 Br;

6) 0,8 Bt;

B) 0.16 Br;

r) 0,77 Br.

27. CKOJIBKO JIEKTPOHOB NMPOXOAUT KAXKIYI0 CEKYHIY 4Yepe3 MonepevyHoe cedeHue

BOJIb()PaMOBOi HUTH JIAMIIOYKH MOIIHOCTHbI0 70 BT, BK/IIIOUeHHOH B ceTh HANpsiKEeHHEM

220 B

a)3-10'%;

6)2 - 10';

8) 0,19 - 107%%;

I') OIIPENIEINTh HEBO3MOKHO.

28. Kaxxnasi u3 aAByX Jamn paccuutana Ha 220 B. MomnocTb oaHoii samnbl P1=50

Br, a npyroii P,=100 Br. Haiiiute oTHOLIEHHE CONPOTUBJICHUH 3THX JIAMIL.

a)&=2;
RZ

6)&:0,5;

2

B)&=4,
RZ

r)&=0,25.
R

2
28. DaexTtpuyeckuil 4yaliHMK uMeeT ABe cnupaau. Ilpm kakom coenmHeHMu -

mapajjieJIibHOM WA MMOCJI€10BATECIbHOM cnnpaneﬁ BO/JIa B YalHUKE 3aKHUIIUT GLICTpee:

a) TPH TMOCJIeI0BATEITLHOM;

0) npu napayuieIbHOM;

B) TUI COEIMHEHHUS HE UTPAET POJIH;

T') HE 3HAIO.

29. HajiizuTe OTHOIIEHHE COMPOTHBJIEHUI JABYX KeJle3HbIX MPOBOJOK OJIMHAKOBOI

Maccol. JlnameTp nepBoii NpoOBOJIOKH B 2 pa3a 0oJ1b1Ie BTOPOIi.

a) CONpOTHUBJICHHE 00JIee TOHKOM MPOBOJIOKH B 16 pa3 MEHBIIIE;

0) conpoTHBIIeHHE O0JIee TOHKOM MPOBOJIOKH B 16 pa3 Oosblie;

B) COIIPOTHBIIEHUE 00JIee TOHKOW TPOBOJIOKU B 4 pa3 MEHBIIIE;

I') CONIPOTHUBIIEHUE O0JIee TOHKOM MPOBOJIOKH B 4 pa3 Oosble.

30. KII/I ucrounuka 1. OnpeneJuTh BHyTPeHHee CONMPOTHUBJIEHNE HCTOYHHKA TOKA,

€CJIM BHCIIHEEC COMMPOTUBJICHUE ECIMHU R.

a) r=n(R-1);

0) r=nR;

B) I’=E—R;
n

r) r=n(R+1).

31. Uto siBisieTcsl HCTOYHUKOM MATHUTHOTO T1OJIS:

a) MOKOSIIAsACA 3apsHKEHHAs YaCTHIIA,

0) mo0o0e 3apsKEHHOE TEJIO;

B) JII000€ JABHXKYIIIEECs Teo;

I') IBMKYIIAsiCs 3apsKEHHAs 4acTUIA.

32. Yto sABJIsAETCA OCHOBHOM XapaKTEePUCTUKOI MATHUTHOIO MOJISA



a) MarHUTHBIN MTOTOK;

0) cuna Amrepa;

B) cuia JlopeHiia;

') BEKTOpP MAarHUTHOW MHAYKLIUU.

33. BoiGepete dopmy.ay 1Jisi pacyeTa MOIYJIsl BEKTOPAa MATHUTHOM WHIYKIMH :
a) BlAlsina;

0) qvBsin« ;

r) —

quB
34. Boioepete hopmy.1y onpenaejieHUsi MOIYJIs BEKTOPa CHJIbI AMIepa:
a) BIAlsina ;
0) qvBsin« ;

r)q\/_B

35. YkaxuTe HampaBjeHHe CHJIbI, AelicTBYIOIell Ha MNPOBOJHUK C TOKOM B
MArHUTHOM noJie:

a) BIIPaBO;
0) BiIEBO;
B) K HaM;
')OT Hac;
1) BBEPX;
€) BHM3.
36. Kak geiicrByer cuiia JlopeHa Ha MOKOSIIIYIOCH YACTHILY
a) ICWCTBYET MEPICHIUKYISIPHO BEKTOPY MAarHUTHOW WHIYKIIIH;
0) neficTByeT napajuie’dbHO BEKTOPY MArHUTHOM MHAYKIINH;
B) HE JIEHCTBYET.
37. BeiGepuTte popmy.ty VISl pacyeTa MATHUTHOI MPOHNULIAEMOCTH Cpe/bl:
a) £ ;
€

@)
~

Z,
Ohj|tq o | & |

—~
N



38. B oq1HOpOAHOE MAarHUTHOE I10JI€ BJIeTaeT MPOTOH U HEHTPaJIbHAS MOJIeKYJIa.
Byaer Jin MCKPUBJIATHCA TPACKTOPHUS YACTHLI.

a) TPEKU YacCTUL UICKPUBIIATHCA HE OyAYT;

0) mpoToHA - OYJET, HEUTPATLHON MOJICKYJIbI — HET;

B) HEUTpaNbHON MOJIEKYJIBI - OyJET, IPOTOHA - HET;

I') TPACKTOPUH 00X YacTUIl OYAYT UCKPUBIATHCS, HO B pa3HbIe CTOPOHBIL;

1) TPaeKTOPUH 00enx JacTul] OyayT UCKPUBISATHCS B OJIHY CTOPOHY.

39. [IpoBOHMK HAXOJAUTCS B OJHOPOJAHOM MATHUTHOM moJie ¢ UHAyKuued 1 T
Juna nposoanuka 0,1 m. Kakoii Toxk Haxo npomycTuTh 1O NPOBOAHHMKY, YTOObI OH
BBITAJIKHBAJIC W3 3TOro moJsi ¢ cwioii 2,5 H. Yroa mexay npoBOJHHKOM C TOKOM W
BEKTOPOM MAarHHTHOI HHAyKIMH pasen 30°,

a)5S A;

0) 28 A;

B) 50 A.

40. IIpoBoanuk nmHoM 1,5 M ¢ Tokom 8 A mepneHIMKYJIsIpeH BeKTOPY MHAYKUIMH
OJHOPOJHOI0 MATHHMTHOIO IOJIsA, MOAYJb KoToporo paBeH 0,4 Ta. Haiitu padory cua
AMnepa, koTopas Oblia coBepllieHA NpPH NepeMelleHUM MNpoBoAHUKa Ha 0,25 M mo
HANPaBJICHUIO 1efiCTBUS CHJIbI.

a) 1,2 JIx;

0) 0;

B) 12 JIx.

41. B oaHopomHoe MarHuTHOe moJie ¢ uUHAYkunueid 7 Ta B Bakyyme Bieraer
nbUIMHKA, Hecymas 3apsaa 0,1 Ka, co ckopoctbio 800 m/c moa yriiom 30° k HANPaBJIEHUIO
JIMHUH MATHUTHOM MHAYKIUH. OnpeeuTh CUILY, AeHCTBYIOIIYI0 HA IBIIMHKY €O CTOPOHBI
MATHUTHOI'O MOJIS.

a) 560 H;

6) 16800 H;

B) 2800 H;

r) 280 H.

42. IIplinHKa ¢ 3apsiioM 2 K BileTaeT B BakyyMe B OJJHOPOJHOEe MATHUTHOE IOJe
co ckopoctbio 500 M/c mepneHAUKYJSIPHO JHMHHUSAM MArHMTHOW MHAYKUMU. Beauuuna
MATHUTHOM WHAYKIMH MAarHuTHoro mouas 6 Ta. Omnpenesuts cuily, ACCTBYIOLIYI0 Ha
NbITHHKY CO CTOPOHBI MATHUTHOIO TOJIS.

a) 0;

0) 6 xH;

B) 120 H;

r) 60 H.

43. DieKTpPOH BJIeTaeT B OJHOPOJAHOe MAarHUTHOe MoJe co ckopoctbio 10 Mwm/c,
uHaykuus mous 0,6 Ta, cuiia ¢ KoTopoii moJie aeiicTByer Ha 3j1eKTpoH, paBHa 0,4 nH. Ilox
KAKHMM YIJIOM K JIMHUSIM MATHUTHOH MHAYKIHH BJIETACT 3JICKTPOH.

a) 24.6";

6) 90°;

B) 13,8°.

44. T1o ropu30HTAJBbHO PACIOJI0KEHHOMY NMPOBOAHMKY AanHoil 0,2 M u maccoii 0,04
KI Te4yeT TOK ¢ cujioi 9,8 A. HaliTu MUHMMAJIbHYI0O MHAYKIHUIO MATHUTHOIO 110JIs1, KOTOPas
He00X0AMMa JJIsl TOT0, YTOObI CHJIA TAKECTH YPABHOBECHIACh CHJION AMmepa.

a) 49 Tum;

0) 0,2 Tu;

B) 4,9 Tn.

45. DJeKTPOH BJIeTaeT B OJHOPOJHOE MATHHUTHOE MmoJie ¢0 ckopocThio 800 km/c u
nox AeiictBueM cujbl JlopeHna HauMHAeT PAaBHOMEPHO BPAIIATHLCH IO OKPYKHOCTH.
Onpeneanre paanyc 3TO OKPYKHOCTH, €CJIM HHAYKIMSA M0 S 10° Ta.



a) 9 m;

0) 0,9 mm;
B) 9 cm;
r) 0,9 M.

Tema 4. «®u3uKka K0JIe0aAHUI K BOJTH

1. Kosiebanust Ha3bIBAIOTCHA CBOOOTHBIMH,

a) €cId  OHM COBEpIIAIOTCS 3a CYET IEPBOHAUYAIBHO 3alac€HHON DSHEPrUM IpU
OTCYTCTBHH BHEIIHUX BO3JIECUCTBUI Ha KOJIEOATEIBHYIO CUCTEMY;

0) ecny X aMIUIMTY/1a C TCYEHUEM BPEMEHH YMEHBIIIACTCS U3-3a MOTEPh SHEPTHH;

B) €CJIM OHM BO3HUKAIOT MO/ IEHCTBUEM BHEIIHEH NEPUOANYECKU U3MEHSIOIIEHCS CHUITBI,

') €CJIM OHM COBEpPILIAIOTCS 32 CYET NIEPBOHAYAIBHO 3alIaCEHHON 3HEPIrUU IPU HAIMUYUU
BHEIITHUX BO3JCICTBHUI Ha KOIEOATEIILHYIO CHUCTEMY.

2. Touka 3a 16 ¢ copepmnJia 4 kosnedanusi. [lepuoa kos1ie6anmii TOUKU paBeH:

a ) —cC

16
6)10
4
B) l6c¢c
r) 4c

T
3. Touka coBepmiaeT KOJIeGAHUA COIJIACHO ypaBHeHHI0 X = 8 cos (27t + E) CM.

AMILIMTY/IA KOJIe0aHUi paBHA.

a) 2m M,

6) 0,08 m;

B) m/3,M;

r) 0,04 m.

4. 3aryxaomme MeXaHH4YeCKHe KOJIe0aHMA B CHCTEMe COBEpPIIAIOTCH IO0J
AeHCTBHEM:

a) TOJIBKO CHJI YIIPYTOCTH CUCTEMBI,

0) TOJILKO CHJI COMPOTHUBIICHUS;

B) CUJI YIPYTOCTH CUCTEMBI U CHJI COITPOTHBIICHHUS;

I') CHJI YIPYTOCTH CUCTEMBI , CHJI CONIPOTHUBIIEHUS U BHEIIHENW EPUOANYECKOMN CHUJIIBI.

5. JnddepenunaibHoe ypaBHeHHEe MEXaHHYECKHX TapMOHHYECKHX KoJe0aHuil
uMeeT BUA:

a) x = Acos (w,t + @);

6) 1&+a)02X=0 ;

p) &4 2%+ w2 X =0;

) By 25+ w2 X =X, cosw -t

6. Pe3oHaHc xapakTepu3yeTcsi pe3KUM BO3pacTaHHeM:
a) mepuoja BIHYXJICHHBIX KOJICOaHMII;

0) ¢a3bl BEIHY)KJICHHBIX KOJICOAHUH;

B) 4aCTOTHI BBIHYK/IEHHBIX KOJeOaHUM;

I') aMIUTUTY/AbI BBIHYX/IEHHBIX KOJeOaHHH.



7. Touka coBepmaer Kkosedanus ¢ nepuoaom 3,14 c. Kpyrosas yacrora kosedaHui

TOYKH paBHA:

paBeH:

a) 2 pag/c;

0) 1 pan/c;

B) 0,5 pan/c;

r) 6,28 pan/c.

8. MaremaTnueckuii MasiTHUK uMmeeT JuinHYy 10m. Ero nepuoa xoJsiedbanuii Ha 3emiie

a) 0,16 c;

0) 628 c;

B) 6,28 c;

r) 0,628cC.

9. JlorapudmMuuyeckuii JeKpeMeHT 3aTyXaHusi KojJedaHMil ompexejsieTcss 10

dopmyite (A(t) — aMmIuTyAa KOJIeOAHKIE B MOMEHT BpeMeHH t):

At+T) .
At
A(t)

+T)
A(t+T)
A(t)
A(t)
vy A(t+T)

10. Touka coBepmiaeT KoJieOaHUsI MO 3aKOHY X = ASIin ot. MakcumajiabHas

a)in
0) )An ———

B) )M — ——

CKOPOCTE TOMKH ONpeeIAeTCs o dopmyJe:

a) Alw’

6) Aw;

B) Aw;

r) Ao’

11. Jlyun, nagaommii 1 OTpasKeHHbIN, 00pa3ylOT APYr ¢ APYroM yroJ 140°. Kaxoii

yroa oﬁpasyeT najaommn JY4 € IINIOCKUM 3€pPKaJIOM:

a) 70°%;

6)402

B) 20°%;

r). 30°.

12. JIy4 cBeTa magaer Ha 3epKajio nepneHauKkyasspHo. Ha kakoi yros oTkJIOHAUTHCS

OTpa)KeHHbIH JIY4 OTHOCUTECJILHO MaJaroumiero jgy4ia, €Cjim 3€pKajo NoOBEPHYTH HA yroJi 160

a) 162

6)322

B) 00;

r) 90°,

13. Kakue BOJIHBI HA3BIBAKOTCSl KOTEPEHTHBIMH

a) ecJIM OHU UMEIOT OJMHAKOBYIO YacTOTY U Pa3HOCTh (a3, HE3aBUCAIILYIO OT BPEMEHU;
0) ecii OHM UMEIOT OJJMHAKOBYIO aMIUIUTYLY;

B) €CJIM OHU UMEIOT OJIMHAKOBYIO YaCTOTY M Pa3HOCTh (a3, paBHYIO HYJIIO;

I') €CJIM OHU UMEIOT OJMHAKOBYIO YaCTOTY U aMIUIUTYHY.

14. B 4yem cocTouT nuppaxuus BOJIH:

a) HAJIO)KCHHUEM BOJIH, IMPUBOJAAIICE K YCTAHOBJICHHUIO B Ka)K}IOfI TOYKE IMPOCTPAHCTBA

IMOCTOSIHHOM AMIUINTYbI I(OJ'IC68.HI/IH;

0) orubaHve BOJHAMH NPENATCTBUN, MPUBOJAAIIEE K OTKIOHEHHIO OT MPSIMOJIMHEHHOTO

pacnpocCTpaHCHUs CBCTA,



B) 3aBHCHMOCTb IIOKa3aTels MpPeJOMJICEHUS CBETa OT €ro I[BeTa, OO0YCIIaBIMBAOILEe
pasioxeHue 0enoro cBeTa Ha COCTaBIIAIONINE;

I') pa3j10KEHHE CBETOBBIX BOJIH IIPU IIPOXOXKACHUU YEPE3 BELIECTBO.

15. B 4eM COCTOMT CYIIIHOCTH SIBJIEHUS HHTep(epeHIIuU CBeTA:

a) HAJIOKEHHWE KOIEPEHTHBIX BOJH, IPU KOTOPOM IPOMCXOJIUT paclpeacieHue
PE3yIbTUPYIOLINX KOJIeOaHUN B TPOCTPAHCTBE;

0) crokeHue BOJIH JIF0OOW IPUPOBI;

B) HaJIO’)KEHHUE BOJIH JIFOOOW MPUPO/IBI;

I') pa3j10KEHUE CBETOBBIX BOJIH IIPU IIPOXOKIACHUU YEPE3 IIPU3MY.

16. CBer kakoro mBera 00JiagaeT HAMOOJIBLIIUM IOKA3aTeJeM NPeJTOMJICHUS TPH
nepexo/e U3 BO31yXa B CTEKJIO:

a) KpacHoro;

0) cuHero;

B) 3€JICHOTO;

r) (hrosneroBoro.

17. Kakue ycjoBHA He00XOAMMBI M JOCTATOYHBI JJs1 HAOJIOAeHHMS MHHUMYMA
HHTepdepeHI NN JIeKTPOMATHUTHBIX BOJIH OT ABYX HCTOYHHMKOB!

a) HICTOYHUKH BOJH KOT€PEHTHBI, PA3HOCTh X043 MOXKET OBITh JIFOOO0H;

0) MCTOYHUKHU BOJIH KOTEPEHTHBI, pa3HOCTh xona Ad = (2k + 1) - V/2;

B) pa3HocThb xo1a Ad = (2K + 1) A/2, HCTOUHHKH MOTYT OBIThH JTFOOBIC;

I') HCTOYHUKHU BOJH KOTEPEHTHBI, pa3HOCTh xona Ad = KA.

18. Kakoe u3 nmpuBeJeHHBIX HU’Ke BBIPAKEHUIl ABJIACTCH YCJIOBHeM HaOJIIOAeHHUS
IJIaBHBIX MAKCHMYMOB B CHIEKTpe JH(PAKIIMOHHON pPelIeTKH ¢ mepruoaoM d moa yriaom ¢:

a) d sinp = kA;

0) d cos ¢ = kA,

B) d sinp =(2k + 1) - M/2;

r) d cosp =(2k + 1) - A/2.

19. /{udpakumoHHas pelIeTKa HMeeT Psii MapaJulelbHbIX LIesed MMPHHON A
KaKnasi, WIeJH pa3iesieHbl HeNpo3payHbIMU MNPOMeXyTKaMu mmpuHoii b. Kakum
yCI0BHEM oOmpeeJsieTcss yYroJd ¢ K HOPMaJaHM, IOX KOTOpPbIM HaOmonaercss 1-i
AU(PPAKIUHMOHHBIA MAKCUMYM

a) a sing = A/2;

0) b sinp = A/2;

B) (a + b) sinp =V/2;

r) (a+b)sing =A.

20. IIpun nepexoae 1y4ya B oNTHYECKH 0oJ1ee IVIOTHYIO Cpeny ...

a) yroJi majieHusi OOJIbIe yria MpeJIOMIICHHS;

0) yros najieHusi MeHbIIE yriia IpeIoMIICHUS;

B) yrou npeomienns pases 90°,

21. Kak n3MeHsieTcsl CKOPOCTh PacnpocTPaHeHusl CBeTa NPH Nepexoie U3 BAKyymMa B
MPO3PavYHYIO Cpeay ¢ A0COMIOTHHIM MOKAa3aTeseM NMpejoMJIeHus N = 2:

a) YBEIMYUTCS B JIBa pas3a;

0) ocTaHeTCs HEU3MEHHOW;

B) YMEHBUIUTCS B JIBa pa3a;

') I3MEHEHHE 3aBUCUT OT yTJia MajeHusl.

22. Yem o0bsicHACTCS AUCTIepcHs 0eJI0oro cBeTa:

a) [IBet cBeTa ompenenseTcs IIMHOW BOHBL. B mporiecce nmpeaoMiieHus JJIMHA CBETOBOU
BOJIHBI U3MEHSETCS, I0ATOMY MPOUCXOUT MPEBpalleHHe OEI0ro CBETa B Pa3HOLBETHBIM CIEKTP.

0) benwiii cBeT e€cTh CMeCh CBETa pa3HBIX YacTOT, IBET OMPEIESISAETCS UYaCTOTOM,
KO3 PUIIMEHT NMPEeTOMIIEHHUS CBETa 3aBUCUT OT 4acTOThL. [103TOMy CBET pa3HOro 1BeTa UIET 10
pa3HbIM HaIlPaBJICHUSIM.



B) [Ipu3ma mormomiaer Oenblii CBET OJHOW JJIWHBI BOJIHBI, 8 M3JIy4aeT CBET C Pa3HBIMU

JJIMHaAMH BOJIH.

r) [Ipu3ma nororiaer Genblif CBET OTHOM YaCTOTHI, & U3Ty4YaeT CBET Pa3HBIX YaCTOT.

23. [Ipeamer kaxkeTcss HaM 0eJIbIM, €CJIU OH ...

a) OJTMHAKOBO OTPa)KaeT BCE IMaJA0IIKE Ha €ro Jy4H;

0) OAMHAKOBO TOTJIONIAET BCE MAIAI0IINE HA €ro JIy4H;

B) OJIMHAKOBO MOTJIOIIAET U OTPAXKAET BCE MAJarolue Ha €ro JIy4H.

24. Kakue ycja0oBHSI HeOOXOAMMBI M JOCTATOYHBI IS HAO/JII0OeHHS] MAKCHMyMa

HHTep(])epeHmm 3JIEKTPOMArHUTHBIX BOJH OT IBYX HCTOYHHUKOB!

a) UICTOYHUKH BOJIH KOTEPEHTHBI, Pa3HOCTh X0J]a MOKET OBITh JIFOOOI;

0) paszHoctb xoza Ad = kA, ICTOUHHKH MOTYT OBITbH JTFOOBIC;

B) pasnocth xoaa Ad = (2k + 1) - A/2, HICTOYHHKH MOT'YT OBITH JIIOOBIE;

I') ICTOYHUKU BOJH KOTEPEHTHBI, pa3HOCTh xona Ad = KA.

25. Ilpu kKaKoM yCJI0BMH MOKeT HA0JMI0AaThCsl MHTep(depeHINs ABYX IIyYKOB CBETAa

C Pa3HbBIMM JJIMHAMHA BOJIH:

a) MPU OJJMHAKOBOW aMIUIUTYI€ KoJeOaHui;

0) pu OAMHAKOBOW HadaIbHOU (haze KoJaeOaHuit;

B) IIpU OJIMHAKOBOM aMILTUTY/E U HaYaJIbHOU (a3e;

I') IpU IIOCTOSIHHOM Pa3HOCTH X0/1a.

26. Kakoe ycjoBHe sfBJsieTCSI HEOOXOAMMBIM, I TOI0 4YTOOBI NMPOMCXOAHJIA

)II/I(l)paRIII/IH CBETA C JJIMHOH BOJIHBI A B 00J1aCTh FGOMeTpI/I‘leCKOﬁ TCHHU OT IUCKa paauyCcomM

r:

a)r <Mz;

0)r<i

B)I=\;

r)r<2A.

27. PasHocTh Xxo0Aa JABYX HHTepdepupyommux Jjaydeid paBHa A/4. YUemy paBHa

pa3HocTh (a3 KoJedaHui:

a) m/4;

0) /2,

B) T;

r) 3n/4.

28. Kak M3MeHMTCH YroJ MexXay NaJaliMM H OTPaKeHHbIM JIy4aMH CBeTa MpH

YMEHbLICHHUH YIJIA MAJeHUs HA 10°:

a) YMEHBIINUTCS Ha 5°;

0) yMEHBIIUTCS Ha 100;

B) yMeHbIuTes Ha 20°;

') HE U3MEHUTCSI.

29. IIpu mepexoe Jay4ya cBeTa U3 OIHOM Cpelbl B APYIYI0 YroJl MaJeHusi paBeH 30% a

yroJ npejomMJieHus 60°. KaxoB 0THOCHTEIBHBII MOKA3aTEIb MPeJIOMJICHHA BTOPOM Cpeabl
OTHOCHTE/IbHO NEePBOii:

a) 0,5;

6)g;

1
B) —;
v3
r) 2.
30. ITox kKakuM YIJIOM [JOJI’KEH MajaTh Jy4 Ha ILUIOCKOe 3epKajio, 4T00bI

OTPa’KeHHBIH JIy4 0Ka32JIC NePIEeHAUKYISPHBIM NaJA01IeMy JIy4y:

a) 00;
6) 45°;



B) 90°;

r) 180°.

31. CBeT OT KOTrepeHTHBIX HCTOYHUKOB MPONYCKAIOT Yepe3 KPacHbIH CBeTOPUIbTP.
HNuTepdepeHMOHHASI KAPTHHA HA JKpPaHe NpPeACTABJseT CUCTEMY TEMHBIX M KPaCHBIX
N0JIOC, PACHOJIOKEHHBIX CMMMETPHYHO OTHOCHTEJIbHO HEHTPAJIBHOH KPAaCHOW IOJIOCHI.
Kak wu3MeHuTcsi mmMpuHAa HHTePQEpPEeHIHOHHBIX IO0JOC HAa JKpPaHe, ecJM KpPaCHbI
cBeTOUIbTP 3aMEeHUTh CHHUM:

a) YBEIIUYUTCS;

0) yMEHBIIIUTCS;

B) HE U3MCHUTCS.

32. JIBa KOrepeHTHbIX HCTOYHHMKA CBeTa ¢ JVINHOM BOJIHBI 600 HM NPUXOAAT B TOUKY
A 3KpaHa ¢ pa3HOCTBIO Xoaa 2 MKM. Uro Oyaer Ha0J I0AaThCs B TOYKEe A: CBeT WIH
TEeMHOTA:

a) CBET;

0) TeMHOTA;

B) OIPEAETUTH HE BO3MOXKHO.

33. Jlnst 1aHHOTrO cBeTa JAJMHA BOJHBI B Bojae 1,46 mxMm. [loka3aTenb npejomiieHUus
Boab! 1,33. KakoBa njimHa BOJIHBI B BO3yXe:

a) 0,61 Mkwm;

0) 0,35 MKMm;

B) 1,79 mMkmM;

r) 0,23 MKM.

34. Kakass u3 aBYX AU(QPAKUMOHHBIX pelIeTOK AacT Ha JKpaHe (MPH NPOYMX
PABHBIX YCJI0BHUSIX) 0oJiee IIMPOKHMI CIEKTP: Ta, Y KOTOPOW mepuoa 0oJiblne, WIH Ta, Y
KOTOPOii NepuoJ MeHbllIe:

a) Ta, y KOTOpOii repuoj OobliIe;

0) Ta, y KOTOpO¥ epro MEHbIIIE;

B) IIMPHUHA CIIEKTPa OT MEPUO/A HE 3aBUCHUT;

I') ONPEIENIUTh HE BO3MOXKHO.

35. Ckopocth pacnpocTpaHeHMsi cBeTa B npo3pauyHoii cpeme 240000 xm/c.
Omnpeaesanre a0CONIOTHBIN MOKA3aTe/b NPEIOMJIEHHUS CPeAbI:

a) 1;

0) 1,25;

B) 0,8;

r)2,3.

36. IlpeneabHBIH YroJ MOJIHOTO OTPAKeHHUsl IS BO3AyXa M CTeKJIa paBeH oo. Yemy
PaBHA CKOPOCTHb CBETAa B 3TOM COpPTe CTEKJIa:

a)c;

0) ¢ - sin op;

B) ¢/ sin ap;

T) C - COS dp.

37. Kakoe BbIpa:keHHe HMeeT NpeAebHbIN YroJ NMOJHOI0 OTPAKEHUsl JJsl Jyda
cBeTa, MAYLIEro M3 cpelbl ¢ a0COJIOTHBIM IOKAa3aTejieM NpeJoOMJIeHUsI N1 B cpeay ¢
a0COIIOTHBIM MOKAa3aTeJeM MpeJIOMJIeHUs Ny:

a) sin ag = Ny/ny;

0) sin ag = ny/ny;

B) sin Op = llnz;

r) Sin ap = 1/n;.

38. CBer mepexoauT M3 BO31yXa B Cpedy, IPH 3TOM yroJ NajeHUsl PaBeH 0, YroJ
npeaomieHus f§. YeMy paBHa CKOpOCTh CBeTa B 3TOM cpene:

a) c;

0) c-sina/sinB;



B) ¢ - Sin B/sin a;

r)c - cos o/ cos .

39. B Bo3ayxe uUHTep(epPUPYIOT KOTrepeHTHbIE BOJHBI € 4acTOTOH 5 ° 10" T'n.
Yceunures nim ocJiadHeT CBeT B TOUYKeE, eCJIM Pa3HOCTh X0/1a Jiydyell B Hell paBHA 2,4 MKM:

a) ocina0OHeT, T.K. pa3HOCTh X0/1a paBHA YETHOMY YHCITY ITOJIYBOJIH;

0) ocnabGHeT, T.K. pa3HOCTb X0/J1a paBHA HEYETHOMY YKCITy IOJYBOJIH;

B) YCUJIMTCSI, T.K. Pa3HOCTh X0/1a paBHA YETHOMY YHCIIY IIOJyBOJIH;

I') YCHWJIUTCS, T.K. pa3HOCTb X0/1a paBHA HEYETHOMY UHUCIIy [10JIYBOJIH;

40. Cxo1bKk0 WITPUXOB HAa 1 MM J0/1kHA MMeTh AM(PaKIHOHHASI pelIeTKa, eCJIn
3eJIeHasi JIMHUS PTYTH, IJIMHA BOJHBI KOTOpOH 5,46 10%m, B CIIEKTpe MepBOro Mopsiaka
HA0JII0/12eTCs MO0/ YIJIOM 19°8' - sin(19°8') = 0,33:

a) 6;

0) 60;

B) 605;

r) 6045.

41. Yto Takoe 3J1eKTPOMArHUTHAsI BOJIHA:

a) pacnpoCTPaHSIOLIEECs B IPOCTPAHCTBE IEPEMEHHOE MAarHUTHOE T10JI€;

0) pacnpocTpaHsoLeecs B IPOCTPAHCTBE IIEPEMEHHOE IEKTPHUUECKOE MOJIE;

B) paclpOoCTpaHSIOIIEECs B IPOCTPAHCTBE IEPEMEHHOE 3JIEKTPOMArHUTHOE T10JI€;

I') pacIpOCTpaHsIOIIeecs B IPOCTPAHCTBE MarHUTHOE TOJIE.

42. Yxaxurte GopMyJ1y JJIMHbI BOJTHBI:

a)A-v;

0)1/v;

B)v/v;

r)1/T.

43. YkakuTe HenpaBHJIbHbIH 0TBeT. /[JIMHA BOJIHBI — 3TO PaccTOsIHUE, ...

a) KOTOpOE MPOXOAUT KOJIEOIIOIAsACs TOUKA 3a EPHO/;

0) Ha KOTOpPOE PacpOCTPAHSAIOTCS KOJIeOaHuUs 3a OAUH MEepUO/;

B) MEXJy OMMKalIIMMK TOYKaMH, KOJIEOTIOUIMMUCS B OJMHAKOBBIX (pa3ax.

44, YxkakuTe NpaBWIbHBIN 0TBeT. B 3jiekTpoMaruuTHoii BoJiHe BekTop E ...

a) mapasuieneH B;

0) anTunapaueneH B;

B) Hanpasnen nepnenaukynsipao B.

45. D1eKTPOMATHUTHASI BOJIHA NPeACTaBJIsieT c000il B3aHMOCBSA3aHHbIE KOJIeOaHUA

a) DJIEKTPOHOB;

0) BEKTOpa HANPSHKEHHOCTH JIEKTpHUYecKoro Noist E v BekTopa MHIYKIIMA MarHUTHOTO
HOJIs;

B) IPOTOHOB.

46. YkaskuTe olIN00YHBINH 0TBeT. B 3jlekTpOMarHuTHoOI BoJIHE ...

a) Bexktop E konebnercs, neprnenaukymisper B u v;

0) BexTop B konebnercs, nepnenaukyssipex E u v;

B) BekTop E xonebnercs napamiensHo B 1 nepneHukynspeH v.

47. dnekTpryecKoe U MATHUTHOE MOJIS 3JIEKTPOMATHUTHOM BOJIHBI SABJISAIOTCS ...

a) BUXPEBBIMHU U ITEPEMEHHBIMU;

0) NOTEHIMATbHBIMU U CTAIlMOHAPHBIMH;

B) BUXPEBBIMH U CTAIIMOHAPHBIMH.

48. B 3J1eKTPOMarHuTHOI BOJIHE KOJIedaTeIbHbII Mpolecc pacnpocTpaHseTcs OT
TOYKHM K TOYKeE B pe3yJbTare ...

a) KyJIOHOBCKOT'O B3aMMOJIECUCTBUS COCETHUX KOJICOIIOINXCS 3apsA0B;

0) cBsA3eil MeX a1y BElleCTBEHHBIMU HOCUTENSIMH BOJIHBI (HallpUMep, CIeTIICHUS);



B) BO3HUKHOBEHUS IIEPEMEHHOI0 3JIEKTPUUECKOTO MO IEPEMEHHBIM MAarHUTHBIM I10JIEM
1 Hao0OpoT;

I') B3aUMOJIEHCTBHUS BHYTPUMOJIEKYJISPHBIX TOKOB.

49, J1eKTpOMArHUTHAN BOJIHA SABJIsSIETCS ...

a) MPOJOJIBLHOM;

0) MmonepevHou;

B) B BO3/yX€ IIPOJIOJIbHOM, a B TBEP/IbIX TEJAX MONEPEUHOH;

I') B BO3/lyX€ MONEPEYHOil, a B TBEPABIX TeJaxX IPO10JIbHOM.

50. Ipm kakux YCJIOBMAX [BHKYLIUICH JJIEKTPHYECKMi 3apsii u3Jydaer
3J1IeKTPOMATHUTHBIC BOJIHBI:

a) TOJIBKO MPH FAPMOHUYECKUX KOJIECOaHMSIX;

0) TOJNBKO IIPU ABUIKEHUH IO OKPYKHOCTH;

B) TIpH JTFOOOM JBMKCHHUHU C OOJBIIION CKOPOCTHIO;

T') IpY JTOOO0M JIBMKCHUH C YCKOPEHHUEM.

5l1. Ilpm kakMX YCIOBHSAX JABMHKYIIMICH JJIeKTPHYECKHHl 3apsj He H3JIydaeT
3JIEKTPOMATHUTHBIE BOJIHBI:

a) TaKOTO JABUKCHUS HET;

0) Ipu paBHOMEPHOM NPSIMOJIMHEHHOM JBHKEHUU;

B) IIpY PaBHOMEPHOM JBUKEHHUHU 110 OKPYKHOCTH;

T') IpHY JT000M JIBUKEHUH C HEOOIBIIIONW CKOPOCTBIO.

52. Kakoii cMbICT HMeeT YyTBep:KIeHHE: JJIeKTPOMATHUTHbIE BOJHBI — 3TO
Nnonepe4YHbie BOJHBI

a) B 2JIEKTPOMArHUTHOI BoJIHE BekTOp E HampasiieH nomnepek, a Bektop B B1oab
HaIpPAaBJICHUS PACIIPOCTPAHEHUS BOJIHBI;

0) B 2JIEKTPOMarHUTHOW BOJIHE BEeKTOp B Hampasien nomnepek, a Bektop E Brosb
HaIPAaBJICHUS PACIIPOCTPAHEHUS BOJIHBI;

B) B 3JIEKTPOMAarHUTHOW BOJIHE BEKTOpHI E 1 B HanpaBiieHb! epHeH IuKyIsSIpHO
HAIPAaBJICHUIO PACIIPOCTPAHEHHUSI SJIEKTPOMAarHUTHOM BOJIHBI;

I') 2JIEKTPOMarHuTHas BOJIHA PaCIPOCTPAHAETCS TOJIBKO MOMEPEK OBEPXHOCTH
IIPOBOJIHUKA.

53. AMITUTY/AHASI MOAYJISIUSA 3aKJII0YAETCS ...

a) B U3MEHEHUH (YBEJIMUCHNHU WM YMEHbBIICHUH) YaCTOThl BO3HUKAIOIUX B T€HEpaTOpe
He3aTyXalolMX KojJeOaHni B TaKT C HU3KOM (3BYKOBOI) 4YaCTOTOM;

0) B UI3MEHEHUH aMIUIMTY bl TEHEPUPYEMBIX HE3aTyXalOIIUX KoJeOaHuil B TaKT C HU3KOM
(3BYKOBOI1) 4aCTOTOM;

B) B BbII€JICHUH HU3KOYACTOTHBIX KOJIEOaHUN U3 MOAYJIMPOBAHHBIX KOJIeOaHUH BBICOKOM
YacTOTHI;

I') B UI3MEHEHUH (yBETMUEHUH UM YMEHBLIEHNN) (pa3bl BOSHUKAIOLIUX B T€HEpaTOpe
He3aTyXalolMX KojJeOaHni B TaKT C HU3KOH (3BYKOBOI) 4acTOTOM.

54. JlerekTupoBaHue (1eMOIYJIsIUsI) 3aK/JII04YAETCS ...

a) B U3MEHEHUH (YBETMYEHUU WM YMEHBIIIEHNH ) YaCTOThl BOSHUKAIOUINX B T€HEpaToOpe
HEe3aTyXaloluX KoJeOaHui B TaKT C HU3KOH (3BYKOBO) YaCTOTOM;

0) B MIBMEHEHUHU aMIUIUTY]Ibl TEHEPUPYEMbIX HE3aTyXalolUX KoJeOaHU B TaKT C HU3KOU
(3BYKOBOIf) 4aCTOTOM;

B) B BBIJICJIEHMH HU3KOYACTOTHBIX KOJIeOaHUI U3 MOAYIMPOBAHHBIX KOJIEOaHHUH BHICOKOM
4aCTOTHI;

I') B I3MEHEeHUH (YBEJTMUYEHUU WM YMEHbIIEHNH) (a3bl BOSHUKAIOIIMX B T€HEpPATOpe
HE3aTYXaIoLMX KOJIeOaHUH B TaKT C HU3KOH (3BYKOBOI) YaCTOTOH.

55. Kakyio ¢pyHKIHIO BBINOJIHAET KoJIe0aTeJbHbIi KOHTYP PaJMONPUEeMHHKA

a) BBIACISIET U3 AJIEKTPOMArHUTHON BOJTHBI MOTYJTHPYIOIINN CUTHAI;

0) BBIIEISIET W3 BCEX AJIEKTPOMArHUTHBIX BOJIH TOJBKO COBNAAAIOIIME MO YacTOTE C
COOCTBEHHBIMHU KOJICOAHUSMU;



B) IPUHUMAET BCE JICKTPOMATHUTHBIE BOJHBI,
I') IPUHUMAET BCE DJIEKTPOMATHUTHBIE BOJIHBI U BBIICTSET OJHY HY>KHYIO.

Tema 5. «KKBaHnTOBasi M aTOMHasA PU3UKaA»

1. MakcuMaJIbHasi CKOPOCTh (POTO3JIEKTPOHOB 3aBHCHT...

a) OT YaCTOThI CBETA U €r0 MHTEHCHUBHOCTH;

0) OT 4YaCTOTHI CBETA;

B) OT HHTEHCUBHOCTH.

2. Il1aHK MPeAnoa0KUJI, YTO ATOMBI JII000I0 TeJIa MCIYCKAIOT JHEPTHIO. ..

a) HeIllPepbIBHO;

0) OTIIeTHbHBIMU TIOPITUSIMH;

B) crioco0aMu, yKa3aHHBIMH B @) U 0) B 3aBUCUIMOCTH OT YCIIOBHI;

T') aTOMBI BOOOIIIE HE UCITYCKAIOT SHEPTHIO, TOJBKO MOTIIOMIAOT.

3. IlposiBasiIOTCSl JIM Y KBAHTOB CBeTa, MOJ00HO APYrUM 4YAacTHIAM, HHEPTHbIE
CBOMCTBA:

a) na;

0) Her;

B) ¥ J1a ¥ HET B 3aBUCUMOCTH OT yCIIOBHIA.

4. Yuc10 3J1eKTPOHOB, BbIPpbIBaeMbIX U3 KaToa 3a 1 ¢ (poToTok HackIeHus)...

a) HE 3aBHCUT OT UHTEHCUBHOCTHU CBETA;

0) IPSMOTIPOIIOPIIMOHAIEHO HHTEHCUBHOCTH CBETA;

B) OOpPaTHOMPOMOPIIMOHATILHO MHTEHCUBHOCTH CBETA.

5. ®oToH noryoumaercs BemecTrsoM. Uro npoucxoaur ¢ maccoi ¢poroHa:

a) UCYe3acT;

0) CTAaHOBHTCS COCTAaBHOM YaCThIO TEJA,

B) YBEIIMYHBACTCS,

') YMEHbILIAETCSI.

6. ITouemy siBjieHne BHemIHero goroddgdexra nMeeT KPaCHYIO IPAHULY:

a) eclii yacToTa Maja, TO SHEPrusi KBaHTa MOKET 0Ka3aThCsl HEJOCTaTOUHOM /JIsl OTpbIBa
AJIEKTPOHA OT aTOMa;

0) ecnu yactoTa OOJbINasi, TO PHEPTUsi KBAHTA MOXET OKa3aThCs HEIOCTATOYHOM IS
OTpBIBA JIEKTPOHA OT aTOMA;

B) €CJIM JJIMHA BOJIHBI Maja, TO SHEPrusi KBAaHTa MOXKET OKa3aTbCs HEIOCTATOYHOM JUIS
OTpBIBA DJIEKTPOHA OT aTOMA;

r) (o103 (PEeKT MOKET MPOUCXOIUTH TOJIBKO MO/ BO3IEHCTBUEM KPACHOTO CBETA.

7. Bo30y:KaeHHbIEe aTOMbI CHJIBHO PA3PSAKEHHbIX I'A30B M HEHACBIIIEHHBIX MAPOB, He
B3aMMO/IeliCTBYIOLIHE APYT C APYTOM, H3JIY4YalOT CIIeKTPbI:

a) MmoJiocaThle;

0) CIUIONIHBIE;

B) JIMHENYAaThHIE.

8. Tepavble Tesia, cocrosimue U3 BO30YKIEHHbIX, IOCTOSIHHO B3aUMOACHCTBYIOIIUX
MOJIEKYJI U HOHOB, U3JIy4al0T CIIEKTPbI:

a) roJiocarble;

0) CIUIONIHBIE;

B) JINHEWYATHIE.

9. Tena, cocrosimme W3 HEB3aMMOACHCTBYIOIIUX MexkAy c000H BO30YKICHHBIX
MOJIEKYJI, U3J1y4al0T CIIEKTPbI:

a) MoJIocaTkle;

0) CIUIONIHBIE;

B) JIMHENYATHIE.



10. K xakomy BuAy H3/1y4eHUs] (TeNmJIOBOMY WM JIOMMHECHEHTHOMY) OTHOCSTCSH
cBeyeHUs: 1. packajieHHOH OTJIMBKH MeTaJL1a; 2. JlaMObl JHEBHOro cBeTa; 3. 3Be3d; 4.
HEKOTOPBIX ITy0OKOBOJAHBIX PbI0.

a) 1, 3 — TeruoBoe, 2, 4 — MIOMUHECIICHTHBIC;

0) 1,2, 3, 4 — TONBKO TCILUIOBHIC;

B) 1, 2, 3, 4 ¥ TEIIOBBIE W JIIOMUHECIICHTHBIE;

r) 1, 4 — TeruioBsie, 2, 3 — MTIOMUHECIICHTHBIEC.

11. Kakoe cBOHCTBO MH(pPAKPACHBIX JIydyeid HCHOJbL3YIOT NMPH CYHIKe JAPeBEeCHHbI,
CeHa, OBOIIIEii.

a) XUMHYECKOE;

0) TeII0BOC;

B) JIIOMHHECILIEHTHOE;

r) OoJbIIast MPOHUKAIOIIAS CIOCOOHOCTb.

12. Iloyuemy B NapHUKAX CTaBAT OOBIKHOBEHHOE CTEKJIO, a KOJ0bl PTYTHBIX
MeIMUIMHCKHX JIAMII 1eJ1a10T U3 KBapIEeBOIr0 CTEKJIa

a) KoJ0a MEAUIIMHCKUX JIaMIT He JOJDKHA MPOITyCKaTh YIbTpadroIeTOBbIC TYUH;

0) ko102 MEIMIIMHCKHX JIAMIT JJOJDKHA MTPOITYCKAaTh YIbTPa(UOICTOBBIC TYUH;

B) U3 DKOHOMUYECKUX COOOPaKEHUHN KOJIOBI MEIUIIMHCKUX JIAMIT JIEIAI0T U3 KBAPIIEBOTO
CTEKJIa;

T') CTEKJIO B MAapHHUKAX MPOIYCKAET YIbTpadUOIeTOBBIC Ty4H, a KBapll — HET.

13. DHepruio KBaHTa MOKHO PACCYUTATH N0 popmy.ie:

a) h-v;

h
0) —;
)/1

hv

B) —;

rym-c%

14. Yemy paBeH uMnyJib¢ (poTOHA C YACTOTOM V:

a) h-v-c?;

6) h-v-c ;

B) h-v;

T) h—V :

C

15. DHeprus ¢goroHa U3MepsIeTCs B ...

a) Bt;

0) M;

B) B1/c;

r) JIx.

16. JIuHeH4aTHIH CHIEKTP AAKOT...

a) BEIIeCTBA, HAXOSAIINECS B )KHIKOM COCTOSHUU;

0) BelecTBa, HAXOSAIINECS B TBEPIOM COCTOSIHUH,

B) BCE€ BEIIECTBA, HAXO/ISIIMECS B Ta3000pa3HOM aTOMHOM COCTOSIHUH;

T') Bce BEIIECTBA, HAXOAIINECS B Ta3000pa3HOM MOJIEKYISIPHOM COCTOSIHUU.

17. UudpakpacHoe usirydenue 00/1a1aeT cieAyIOIUMI CBOMCTBAMM:

a) OHO HEBUUMOE;

0) HEBHIMIMOE U BBI3BIBAECT HArPEB BEIIECTBA;

B) BUJIUMOE U BBI3BIBAET HArPEB BEIIECTBA;

) o0yraiaet OOJBIION XUMHUECKOU U OMOJIOTHYECKON aKTHBHOCTBIO.

18. Ilo kakoil ¢opmyjie MOKHO PacCUYHTATh 3aJepP;KUBaKOIICe HANPSKEHHE B
ONBITAX MO BbISICHEHUIO 3aKOHOB (0T3P peKTa:



mv?2

a)U3: 2max ,
2

19. sIBaenne porodrpdexra nokaszaiuo, 4ro...

a) CBET U3Iy4aeTCsl MOPLHSIMHU;

0) CBET — IIOTOK YaCTHII;

B) CBET UMEET MPEPBIBUCTYIO CTPYKTYPY, U3JIydeHHasl MOPIUS SJHEPTHU COXPAHSET CBOIO
WHJUBUIYaJIbHOCTD U B JIaJIbHEUIIIEM.

20. ®oT1oH —3T0...

a) DIIEMEHTapHAas YacTHUIA, JIUIICHHAs: MacChl TOKOS U 00J1a1ato1ast 3apsaoM, SHEpTHen U
MMITYJIbCOM;

0) sneMeHTapHasi 9aCTHIIa, IMEIOIIasi MACCy TIOKOS M AJIEKTPUYECKOTO 3apsiia, HO
oOmaaromas YHeprueil U UMIYIbCOM;

B) 3JIEMEHTapHas 4YacTULIA, JIMILIEHHAs! MAacChl IOKOS ¥ 3JIEKTPUUECKOI0 3apsiaa, HO
oOraiaromnias YHeprue U UMIYIbCOM.

21. Kakoe #u3 HM:Ke TNPUBEIEHHbIX YpaBHeHMiH HauOoJiee TMOJHO OOBSICHSIET
OCHOBHBbIE 3aKOHOMepPHOCTH (poTodddeKkTa:

Viin T
a) min h
06) E=hv;
B) A=hv;
2
r) hv=A+M.
2

22. He3apsikeHHY10 MeTAJUIMYECKYI0 IVIACTHHKY O0CBEIIAKT PEHTTeHOBCKUMH MU
yiabTpadguoaeToBbIMH JIydamMu. KakoB pe3yabTaT onbiTa.

a) TAaKUM CIIOCOOOM 3apsIUTh IUIACTUHY HETIb3S;

0) MmacTuHa 3apsHKAETCS OTPUIIATENIBHO;

B) IJIACTHHA 3apsKAETCS MOJI0XKUTEIBHO.

23. Kakoii 3apsaa okaskeTcsl HAa JBYX HMHKOBBIX IJIACTHHAX, OJHA M3 KOTOPBIX
3apsikeHa  MOJIOKUTEJIbHO, a  JApyras  OTPULATEJbHO, ecJdd HMX  00Jay4yaThb
yIAbTPa(uOIeTOBBIM CBETOM:

a) o0e MmIacTuHbl OyAYT MMETh OTPULIATENIbHBIN 3apsi;

0) o/1Ha TUTaCTHHA IPUOOPETET MOJIOKUTEIBHBIN 3apsi, Apyrasi — OTpULATENbHBIH;

B) 00€ MIacTUHBI Oy1yT UMETh MOJIOKUTEIbHBIHN 3aps.

24. Kak Ha3pIBaeTcs siBJeHHE HCIYCKAHUS 3JIEKTPOHOB BelIeCTBOM I0]1 1eiicTBHEM
3J1eKTPOMATHUTHBIX M3JIyYeHHUIA:

a) SIIEKTPOJIN3;

0) dboTocuHTes;

B) DJICKTPHU3AIINS;

r) hoTorhdexr.

25. IloBepxHocTh TeJa ¢ padoTOil BbIXOJA JJEKTPOHOB A, oOcCBeliaercs
MOHOXPOMATHYECKHM CBETOM € 4acToToii v. UTo ompene/isieT B 3TOM cjy4ae Pa3HOCTb
h-v—A:

a) CPe/IHIOI KHHETUYECKYIO SHEPTHIO (POTOAIEKTPOHOB;

0) MakKCUMaJIbHYI0 KHHETHUYECKYIO SHEPTUIO (POTODIIEKTPOHOB;

B) MaKCHMAJIBHYIO CKOPOCTH (DOTOAIEKTPOHOB;

I') KpacHyto rpanuiy ¢porosddexra.



26. Kak HasbiBaeTcsl KO3(h(pMIHMEHT NPONOPUHOHATBHOCTH MKy JHEprueil KBaHTa
U YACTOTOM M3JIyYEeHUs

a) nocrosinHas bonplMana;

0) mocTostHHAs ABOTaAPO;

B) noctosiHHas [lnanka;

r) nocrosinHas dapazes.

mv?2

27. Yro ompeneasier BbIpaxenue h-v — zmax

B YpPaBHeHMH JHHINTEHA IJd
dorodddexra:

a) paboTy BBIXO/a;

0) MaKCUMaJIbHYIO SHEPTUIO (POTOIICKTPOHA,

B) 3aJIEPKUBAIOLIEE HANIPSIKEHMUE;

I') SHepruio (HoToHA.

28. Omnpeaenure JJUMHY BOJIHBI JIy4deil, ()OTOHBI KOTOPbHIX HMEKT TaKYI Ke
JHEPrulo, YTO U JIEKTPOH, YCKOPEHHbIH HanpsizkeHueM 4 B.

a) 31 HMm;

0) 3,1 HMm;

B) 310 HM.

28. Eciiu ¢otonbl ¢ 3Heprueid 6 3B magaT Ha NOBEpPXHOCTH BOJIbLGPaMOBOM
IUIACTHHBI, TO MAKCHMAIbHAS KUHETHYECKAs JHEPTUsi BHIOMTHIX MMM 3JIEKTPOHOB PaBHA
1,5 3B. MunumajabHasi 3Heprusi ()OTOHOB, NPU KOTOPOH BO3MOkeH (oTodPpdekTt, Mas
Bo/b(ppama paBHa...

a) 7,5 3B;

0) 1,5 93B;

B) 4,5 3B.

29. JHeprus ¢oroHa A B 4 paza Goibiue 3Hepruu ¢porona B. OTHomenne nMnyjabca
¢orona B k umnysbcy poToHa A pasHo...

1
a) —,
) 4
0) 4;
1
B)
) 2
r) 2.
30. Umnyabe ¢oroHa A B 2 pasa Ooubme ummyiabca ¢goroHa B. OTHomenue

3HepruM poroHa A K 3Hepruu ¢porona B pasHo...
a) 4;
6)
4
B) 2;
T) l
2
31. KTo mpemyioxku siiepHyI0 Mo/ieJIb CTPOeHUs aToMA:
a) H. bop;
0) M. IInank;
B) A. Ctoneros;
r) O. Pezepdopa.
32. CKOJIbKO KBAHTOB € Pa3/IMYHOIi JHeprueil MoKeT MCIMYCTUTH aTOM BOJOPOJA,
€CJIM JJIEKTPOH HAXOAMTCS HA TpeThell opouTe

a) 3 KBaHTa: IIpU NEPEXOJIE C TPETheil OpOUTHI Ha BTOPYIO, CO BTOPOW Ha MEPBYIO U
TpeTheil Ha IepBYyIO0 OpPOUTHI,



0) 2 KBaHTa: NIPH MEPEXOJIe C TPEThel OPOUTHI HA BTOPYIO, CO BTOPOIl OpOUTHI HA
[ICPBYIO;

B) | KBaHT: Mpu mepexoie ¢ TpeThel OpOUTHI Ha MEPBYIO.

33. KakuM moJioskeHusiM KJIaccu4ecKoii (M3MKH NMPOTHBOPEYHUT MEPBbIA MOCTYJIAT
bopa:

1. mocTyJaT MPOTHBOPEYUT KJIACCHYECKOIN MeXaHHKe, COIJIACHO KOTOPOW IHeprus
JABUZKYLIHXCS 3J1eKTPOHOB MOKeT ObIThH J11000ii;

2. MOCTYJIAT NPOTHBOPEYHMT KJACCHYECKOH 3IJIeKTPOAUHAMHKE, T.e. JOIyCKaeT

BO3MOKHOCTh  YCKOPEHHOI0  [BMJKEHHUSI  JJIEKTPOHOB  0e3  M3Jy4YeHHs

3J1IeKTPOMATHUTHBIX BOJIH.

a) TOJIbKO 1;

0) TONBKO 2;

B) IpOTUBOpEYUT 1 U 2;

r)Hu 1, HE 2.

34. ATOMHOe 1IPO UMeeT 3aps/:

a) MOJIOXKUTEIbHBIN;

0) OTpHULIATEIIbHBIN;

B) HE UMEET 3apsija;

I) y Pa3IU4HbIX JI€p pa3IUdHbI.

35. Kak u3MeHH/1aCch YJHEPTHUSl ATOMA BOJ0PO/a, €CJIU 3JIEKTPOH B aTOMe Mepelieli ¢
NnepBoii OpONTHI HA TPETHIO, a IOTOM 00PATHO:

a) YMEHbIIINUIIACH;

0) Bo3poca;

B) U3MEHEHUE dHepruu paBHoO 0.

36. DJ1eKTPOH B aTOMe BO/I0P0/1a Nepelesi ¢ Y4eTBEPTOro IJHePreTu4ecKoro ypoBHs
Ha BTOpoii. Kak npu 3TOM H3MeHWJIACH IJHEPTHUs ATOMA:

a) SHEPrusi CUCTEMBbI 3JIEKTPOH — SIIPO BO3pOCIIa;

0) PHEpPTrHUsl CUCTEMBI 3JIEKTPOH — SIIPO YMEHBIIUIIACH;

B) DHEPI'Usl CUCTEMBI AIEKTPOH — AP0 HE U3MEHUJIIACH.

37. Uem oT/IM4yaeTCsl aTOM, HAXOASIIUIICA B CTALIMOHAPHOM COCTOSIHMH, OT aTOMa B
B030Y:KI€HHOM COCTOSIHUM

a) OTJINYMI HET;

0) oTIMYaeTcs PacmoJIOKEHUEM IEKTPOHOB B 000JIOUKE aTOMa;

B) OTJIMYAETCS YHUCIIOM DIIEKTPOHOB.

38. U3 kakux 3JeMEHTApPHBbIX YACTHIl COCTOST fpa aTOMOB BCeX XMMHMYECKHX
3JIEMEHTOB!

1. npoToH; 2. HEHTPOH; 3. JIEKTPOH.

a) 1;

0) 1 u2;

B)2wu 3;

r)lu3.

39. bera uziyyeHue — 3T0...

a) SJIEKTPOHBI, TBIKYIIIHECS] CO CKOPOCTHIO, OJIM3KON K CKOPOCTH CBETA;

0) >IIEKTPOMAarHUTHOE U3ydeHHEe OOJIBIION YaCTOTHI;

B) SIAPO TENHUSL.

40. HykJ10HBI B si/Ipe 00J1a1a10T KHHETHYECKOI ¥ MOTeHI[UAIbHOM dHeprueii. Kakas
10 MOJYJII0 JHePrusi HyKJIOHOB 00Jblle:

a) KUHEeTH4ecKass »Heprus Oosblie. B mpoTuBHOM ciiyyae sSapOo HE COXPaHMIIO Obl
LEJIOCTHOCTH, OHO pacnajioch Obl HA COCTaBHbIE YaCTH;

0) moTeHUManbHAs dHEprus Oonblie. B MpOTHBHOM ciyyae sApO HE COXPaHMUIIO Obl
L[EJIOCTHOCTH, OHO pacnajioch Obl HA COCTaBHbIE YaCTH;

B) KHHETHUYECKas M MOTSHIIMAbHAS YHEPTHH HYKJIOHOB PaBHBI 110 3aKOHY COXPaHEHHUS;



r) cpeau orBeToB A, b, B HET BepHoOTrO.

41. IloyueMy paaMOAKTHBHBIE NpeNapaTrbl XPaHAT B TOJCTOCTEHHBIX CBHHILOBBIX
KOHTelHepax:

a) CBHUHEI MOTJIOUIAeT 3apsKECHHbIC YaCTHUIIbL;

0) CBHHEILl OTpaXkaeT 3apsKEHHBIC YACTHIIBI,

B) CBUHEI] BCTYIAET B XUMUYECKYIO PEAKLHUIO C 3apsSKEHHBIMU YaCTUI[AMHU.

42. Ha kakue cranyoHapHble OpOMTBHI NepPexXoAsT JIEKTPOHbI B aTOMe BOAOpPOAa
NPH UCILYCKAHUU BUAUMBIX JIydeii:

a) ¢ TpeTbell U OoJiee yIaleHHBIX Ha BTOPYIO;

0) co BTOpOH U OoJiee yIaJeHHBIX Ha MIEPBYIO;

B) IIPH Iepexo/ie Ha JT00bIe OPOUTHI.

43. Ilpou3oies caMONPOU3BOJIbHBINI pacnaj siapa. Belgeaniach Win norjoTujiach
BO BpeMsl pacnaja JHeprus:

a) BBIJICTINIIACK;

0) TOTJIOTHIIACK;

B) OcTajach HEU3MEHHOM;

r) cpenu otBeToB A, b, B Her BepHoro.

44. C TOYKM 3peHHs] MPAKTHYECKOr0 OCYIIEeCTBJIeHHS LENMHON peakluu, KaKoil
peakTop no gopme HandoJiee NpUrogeH (YTo0bI MOBBICUTH KO3 (PHUIMEHT pPa3MHOKEHHSA
HEWTPOHOB):

a) popma KoToporo mpudIIMKaAETCS K ChepruIecKoii;

0) hbopma KoTOpOrO NMPUOITUKAETCA K KyOMUECKOM;

B) popMa KOTOPOTro MPUOIMKAETCS K TPEYTOIbHON MUPAMHU/IE.

45. M3oTonbl — 3TO...

a) BJIEMEHTHI C OJJMHAKOBBIM XUMUYECKUM COCTAaBOM M OJIMHAKOBOM aTOMHOM Maccoii;

0) AJIIEMEHTHI C PA3IMYHBIM XMMHUYECKUM COCTaBOM, HO OJIMHAKOBOM aTOMHON MaccoO;

B) 3JIEMEHTHI C OJJUHAKOBBIM XUMHUYECKHM COCTaBOM, HO C Pa3JINYHOW aTOMHOM Maccoil.

46. KakoBo nmpoucxo:kaeHue raMMa-u3Jay4eHus IPH paJMOaKTHBHOM pacnaje:

a) Y — KBaHTBI UCIIYCKAIOT MU MEePEXo/ie aToMa U3 BO30YXKAEHHOI'O COCTOSIHUS B
OCHOBHOE;

0) Y — KBaHTBI IPOU3BOASTCS 0 — YACTHIIAMHU IIPH UX JIBUJKEHUU Y€pe3 BEIIECTBO;

B) Y — KBaHThI IPOU3BOAATCS 3 — YaCTUIIAMM IIPU UX JBMXKEHUH Yepe3 BEIECTBO;

I) Y — KBaHTHI UCIYCKaIOTCsI BO30YKJIEHHBIMU B Pe3yJbTaTe paJHMOaKTUBHOIO pacraja
ATOMHBIMH SIIPaMH.

47. HedTPOH — 3TO YyacTUua,

a) umerolnas 3apan +1, aromHyto macey 1;

0) umeronias 3apsig — 1, atomuyto macey 0;

B) umMetontas 3apsa 0, atoMHyro Maccy 0;

r) umetomas 3apsia 0, aromHyro mMaccy 1.

48. Kakoii BMI paJMOAKTHBHOIO M3Jy4YeHUsl HauOoJiee ONMaceH NPU BHeEIIHEM
00/1y4YeHHH YeJI0BeKa:

a) f — u3nyueHus;

0) Y — u3yueHus;

B) 0. — U3JIy4YECHHUS;

I') BCE TPU OJIMHAKOBO OTIACHBI.

49. B siiepHBIX peakTopax Takue BellecTBa, Kak rpa¢puT WM BoAa, HCHOJIb3YHOTCHA
B KayecTBe 3aMeAuTe/is. UTo OHM 10JIKHBI 3aMeJISITh U 3a4eM:

a) 3aMeIAI0T HEUTPOHBL. J[J1s1 yMEHBIIIEHNsI BEPOSITHOCTH OCYILIECTBICHHS SICPHOM
peaxkuy JeIeHus.

0) 3amensA0T HeUTPOHBI. 1 yBEeIMUEHHs BEPOSTHOCTH OCYIIECTBICHUS SIEPHOM
peaxkuu JeIeHus.

B) 3aMeUISIIOT OCYIIECTBIICHUE LIETTHONW PEaKLIUH JIeIEHUs], YTOObI He OBUIO B3phIBA.



r) 3aMeUISIIOT OCKOJIKHU SIAEp AJIs PAKTUUECKOIO UCIIOJIb30BaHU UX KUHETUYECKOU
SHEPIUH.

50. B kakom mnpudope ciaen ABH:KeHUs] ObICTPOH 3aps’KeHHOW 4YacTHULBI B rase
AesaeTcsl BUAMMBIM B pe3yJibTaTe KOH/ICHCALMH MePeHaChIIIeHHOI0 Iapa HA HOHAX !

a) B cuetuuke [ eiirepa-Mrosuiepa;

0) B CUMHTHWUISIIUOHHOM CUETUHKE;

B) B Kamepe BuiibcoHna;

I') B IIy3bIPbKOBOM Kamepe.

51. KT0 3xcnepuMeHTAIBLHO 10Ka3aJl CylleCTBOBAHUE ATOMHOIO s1Ipa:

a) M. Kropu;

0) D. Pesepdopn;

B) I'. bekkeperns;

r) Y. ToMCOH.

52. Macca mokosi aTOMHOT0 si/ipa Bcerjaa...

a) MEHbIIE CYMMBbI MacChl IIOKOS CJIaratoliuX €ro NPOTOHOB U HEUTPOHOB;

0) GosiblIe CyMMbI MacChl IIOKOS CJIAraloLIUX €ro MpOTOHOB U HEMTPOHOB;

B) paBHA CyMM€ MacChl I1I0KOS CJIararoIiuX €ro NpOTOHOB U HEUTPOHOB.

53. CKoOJIbKO 3JIEKTPOHOB COJEPKUTCA B IJIEKTPOHHOI 000JI04Ke HEHTPAJIbLHOIO
aToMma, ecJii B aTOMHOM siipe 20 npoToHoB U 17 HEHTPOHOB:

a) 20;

0) 37;

B) 17,

r) 3.

54. Uto Ha3bIBaeTCsl KPUTHYECKOH Maccoii B ypPAHOBOM si/IEPHOM peakTope:

a) MuHMManbpHas Macca ypaHa B peakTope, Ipu KOTOPOH OH MOXKET padoTaTh 0e3
B3pBIBA.

0) MuHHMaNbHAs Macca ypaHa B peakTope, Ipu KOTOPOil MOKET OBITh OCYILIECTBIICHA
LIENTHas PEaKIIMsL.

B) JlononmHuTeNnbHAs Macca ypaHa, BHOCUMasl B peakTop JJis €ro 3aIycka.

r) JlonoiHuTeNbHAS Macca BEIECTBa, BHOCUMAs B PEaKTOP Ul €r0 OCTAHOBKHU B
KPUTHYECKHX CITydasiX.

55. B xakom npudope NMpoucXoxkIeHHe HOHU3HPYIOLIeil YacTHIbI perucTpupyercs
N0 BO3HUKHOBEHHIO MMIIYJIbCA JJIEKTPHYECKOr0 TOKAa B pe3y]bTaTe BO3HHMKHOBEHMS
CaMOCTOSITEJILHOIO pa3psja B rase:

a) B MIOHU3ALMOHHOMN KaMepe;

0) B cuetuuke I eiirepa-Mromepa;

B) B CHIUHTWUISILIIOHHOM CUETUHUKE;

r) B Kamepe BuibcoHa.

56. Eciiu aToMHOe s11p0 B pe3y/bTaTe paAl0aKTHBHOI0 pacnajaa moay4aer u30bITOK
JHEPIMH W TMEepPexXOoJuT B BO30YXKICHHOE COCTOSIHME, TO KaKMM 00pa3oM OHO 3aTeM
0CBO0O0K/IaeTCHA OT ITOr0 U30BITKA JHEPTUM:

a) UCIycKkaHueM (POTOHOB BUIMMOTO CBETA;

0) ucryckaHleM KBaHTOB YJIbTPa(puOIETOBOTO U3TYyUEHHUS;

B) UCIIyCKaHUEM I'aMMa-KBaHTOB;

T') HCITyCKaHUEM PaJIMOBOJIH.

57. SAnpo cocrout u3 90 nporoHoB u 144 wHeiitponos. Ilociie ucnyckanus aAByx B
YacTHIl, a 3aTeM OJHOM 0. YaCTHIIbI, ITO AAPO Oy/eT UMeTh:

a) 85 nporoHoB, 140 HEUTPOHOB;

0) 87 mpoTtoHoB, 140 HEHTPOHOB;

B) 90 npoTtoHOB, 140 HENTPOHOB;

r) 87 mpoToHOB, 140 HEUTPOHOB.



58. Kakoe Hemocramwmiee siip0 HajA0 BCTABUTh BMecTO X B SIICPHYI0 PEaKIMIO
X+iH—>%Na+,He :

a) ;s Al;

6) Mg

B) 1B

r) ZAl.

59. CkoubKo npoToHoB Z u neiitponos N B siape U :

a) Z =235 N=92;

06) Z=92, N = 143;

B) Z =235, N = 143.

60. Sixpo azora 7N 3axBaTuiio o wactumy (, He) u uemycrumo nporon (; p). Sapo
KAaKOro 3JieMeHTa 00pa30BaJioch:

a) GF;

6) 50

B) 5F ;

r) N

Kpurepun oueHuBaHusi TeCTOBBIX 3aIaHU I

Ouenka 1Mo pe3yibTaTaM TECTHUPOBAaHUS CKJIAJBIBACTCA MCXOJS M3 CYMMapHOIO pe3yJibrara
OTBETOB Ha OJOK BorpocoB. OOImuUI MakCUMalbHBIA OaJll MO pe3ysibTaTaM TeCTUPOBAHUS — 2
Oaya. COOTBETCTBEHHO KaXK/blil IPaBUJIbHBIN OTBET B Oj0ke M3 10 BOIPOCOB OLIEHUMBAETCS B
0,2 6amna.

CocraBuTelb,
K.T.H., JIOLCHT B.I1. JTaabkO
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MuHHCTEpCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
®enepalibHOE TOCYAApCTBEHHOE OI0XKETHOE 00pa30BaTEIbHOE YUPEKIECHUE BBICIIETO
o0Opa3oBaHUs
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—_

2.

(98]

B

(o)

~

[o¢]

9.

10.
11.

12.

13

14.

15.
16.

17.

18.

19.

20

21.

o0y4eHust
o AucuunInte «@uznka»

TeopeTnueckne BONPOCHI 1Jisl KOHTPOJIbHOI padoThl
Teoperuyeckuii Bonpoc Ne 1

[Mpenmer ¢u3uku. Metoabl (U3HYECKOTO HCCIICIOBAHMS: OIBIT, TUIIOTE3a, SKCIICPUMEHT,
TEOopHUsl.

Baxneiimme stanel uctopuu ¢usuku. Poilb QU3MKM B pa3BUTUU TEXHUKU W BIUSHUE
TEXHHUKHU Ha pa3BUTHE (HUHUKH.

dusnueckue BeTMYUHBI U UX pa3MepHOocTh. OcHOoBHbIE eauHuUIb CH.

[Ipeamer mexanuku. KunemaTtuka u nunamuka. Knaccuueckasi MexaHuka.
dusnueckrue MOJCIM: MaTepHalibHas TOYKa (YacTWlla), CHUCTeMa MaTepPUAIbHBIX TOYEK,

abCOIOTHO TBEPIOE TEJO, CIUIONIHAs cpena. [IpocTpancTBo U Bpemsi.

Kunematnueckoe onucanue nmxeHus. [IpamonrHenHoe NBHKEHUE TOUKH.

JIBH>KEHUE TOUKH IO OKPYKHOCTHU. YTJI0Basi CKOPOCTh U YITIOBOE YCKOPEHHUE.

CKOpOCTh U YyCKOPEHUE MPU KPUBOJIUHEHHOM JBMKEHUU MaTepHallbHON Touku. HopMansHOe
Y KacaTeJIbHOE YCKOPEHHUE.

Crenern cBOOOABI M 0000IIEHHBIE KOOpAUHATHL. UHCIO cremneHeil cBoOoAbl abCOIIOTHO
TBEPAOTO Tesna. BEKTOp yrioBoi CKOPOCTH.

OcHoBHas 3a/1aua JUHAMUKU. [IOHITHE COCTOSHUSA B KIIACCHYECKON MEXaHHKE.
VYpaBHeHus naBwxkeHus. Macca U umIynbC. ['paHUIbl TPUMEHUMOCTH KIJIACCUYECKOIO
croco0a omucaHusl JBUKEHUS YaCTHII.

[IepBrlii 3ak0H HpIOTOHA M MTOHATHE UHEPLUATIBHOW CUCTEMBI OTCYETA.

. Bropoii 3akon HbroToHa kak ypaBHeHue qBuxkeHHs. Cuila Kak POU3BOIHAS UMITYJIbCa.
Tperuii 3akoH HbIOTOHa M 3aKOH COXpaHEHHs HMITyJIbca. HenHepuuaabHbIE CUCTEMBI
otcyeTa. CUIIbl UHEPIIUH.

3aKOH COXpaHEHHS B MEXaHUKE — PyHIaMEHTAIbHBIE 3aKOHBI TIPUPO/IBI.

PeaktuBHOe nBmxkenue. LlenTp wmHEpHwMH. AINTUTUBHOCTH MacChl. Teopema O IBMXKCHUH
1eHTpa uHepuuu. Cucrema 1eHTpa UHEPLUH.

MoMeHT nMIysnbca. 3aKOH COXPAHEHUS MOMEHTa MMIyJbca. MOMEHT CHIIBL. Y paBHEHHUE
MOMEHTOB.

Pabota n kuHeTnyeckas sHeprus. MontHoCTh. CBSI3b MEXKITY KHHETUISCKUMH YHEPTHUSIMH B
pPa3IMYHBIX CUCTEMAxX OTCUETa. DHEPIUsl IBMXKEHUS TeJa Kak LEeJoro.

Buytpennsis sneprusi. KoncepBaTuBHbIE U HEKOHCEPBATUBHBIEC CHIIBI.

. IloreHnnmanbHast SHEprus. 3aKOH COXpaHEHHUS SHEpruu B MexaHuke. OOmedu3ndeckuit

3aKOH COXPaHEHHUs SHEPTHH.

YpaBHEeHUs] [IBWXKEHUsS U paBHOBeCHUs TBEpAOro Ttena. IloHATHE CTaTUYECKH

HEONPENEIECHHBIX CHUCTEM. OHEpPrus ABWXKYIIErocs Teina. MOMEHT WHEpIUH Tela

OTHOCHUTEJIBHO OCU. BpalarenbHblii MOMEHT.



22. O6mue CBOMCTBA KHIKOCTEH M ra3oB. YPaBHEHHS PABHOBECHS U JBMKCHHS KHJIKOCTH.
WneanpHas U BA3Kast )KUIKOCTbD.

23. TmapocraTuka HECKMMaeMOW KUAKOCTH. KuHeMarhueckoe OnucaHue JIBHXKECHHS
xuakoctu. CtanmoHapHOe ABM)KEHUE UealbHOM )uakocTu. KoadduiueHT BI3KOCTH.

24. Teuenue xxunakoctu 1o Tpyode. ®opmymna [lyaseiins. 3akoHbI TOA00MS.

25. VYnpyrue HanpspkeHud. 3akoH ['yka. PacTskeHue u cxaTtue CTep:KHE.

26. Ilonsatne o koneOaTenbHBIX Mporeccax. ENWHBIA MOAX0H K KOJeOaHUAM pasInIHON
buznyecKoil mpupombl.

27. Ammuntyna, KpyroBas 4actora, ¢aza rapMOHHYecKuX KoneOanuil. ClIoKeHHEe CKAISPHBIX U
BEKTOpHBIX KoneOanuii. KomiekcHas ¢opma mpexacraBieHus kosebaHuil. BexTopHbie
JarpamMmabl.

28. MasTHuK, Tpy3 Ha IPYKUHE, KOJIeOaTeIbHBINH KOHTYP.

Teopernueckuii Bonmpoc Ne 2

1. /JluHamuyeckue M CTaTUCTHYECKHE 3aKOHOMEpPHOCTH B (usuke. CraTUCTHYECKUH U

TEPMOJMHAMUYECKUIA METOJIbI.

TemnoBoe nBUXKEHHE MOJIEKYJd. MaKpOCKONMMYECKHE IapaMmeTpbl TEPMOAMHAMHUYECKON

CUCTEMBL.

. YpaBHeHHE cocTOsiHUA. BHYTpeHHss 3Heprus. IHTEHCUBHBIE U DKCTCHCUBHBIE IIAPAMETPBI.

. YpaBHEHHE COCTOSIHUS UI€aIbHOIO rasa.

. OCHOBHBIE 3aKOHBI HJCAIHOTO Ta3a.

JlaBneHue rasza C TOYKM 3pEHUS MOJIEKYJIIPHO-KUHETHUYECKON Teopuu. MoeKynspHo-

KMHETUYECKUI CMBICII TEMIIEPATYPHI.

. Pactipenenenne MaxkcBenna. Pactipeenenue yacTuil mo aOCONIOTHBIM 3HAYEHUSIM CKOPOCTH.

. Cpenssis kuHeTnueckas sHeprus yactull. CKOpOCTH TEIJIOBOIO JBUKECHMS YaCTHII.

. Pactipenenenne bonbrmana. Pactipenenenne ['m60ca. TermmoeMKOCTh MHOTOATOMHBIX Ta30B.

0. ObpatuMble U HeoOpaTHMBbIe TEIJIOBBIE IMpouecchl. DHTponus. [IpuHUIMD Bo3pacTaHuUs

SHTPOIHH.

11. IlepBoe Hauano TEPMOJUHAMUKH.

12. Bropoe Hauano TepMOIMHAMHUKH, TEPMOJUHAMHYECKHE MOTEHUUAIbl U YCJIOBHUSA
paBHOBecHs. TepMoauHaMHUYeCcKHe TPeoOpa3oBaHusl.

13. Tennossie mamunbl. Hukin Kapro. Makcumansusiit KI1/] TennoBoit MammHsbIL.

14. Tlonartue o ¢usmuueckoir kuHetuke. Juddys3us u temnonpoBogHocTs. Koadpunuent
mupodysun. Koadpounuent rtemnonpoBogHoctu. TemmepaTyponpoBOJHOCTh. Bpewms
BbIpaBHMBaHUA. [{ndy3us B razax u TBEpAbIX TENaX.

15. Bsskocts. [luHaMuueckuM M KHHEMaTH4YeCKHl KoO3((UUIMEHT BS3KOCTH Tra30B U
SKUJKOCTEH.

16. DnexTpuueckuii TOK B Bakyyme. TepMOIIeKTpOHHAS SMUCCHS.

17. Onextpuueckuid Tok B rasze. llpomecchl HMOHM3aUMUM UM pEeKOMOMHALIMU.
ONEeKTPONPOBOJHOCTh CIa00MOHU3UPOBAHHBIX ra3oB. Ilonarue o mmazme. [lnazmenHas
4acTOTa. DJIEKTPOIPOBOJHOCTD IIa3MBbl.

18. ®a3b1 u da3oBbIe MpeBpanieHus. Y ciIoBUe paBHOBecHs da3. DazoBbie AHATPaMMBI.

19. Ypasuenue Knaneitpona — Knaysnyca. Kputnueckas Touka. MetactabuIbHbIE COCTOSTHHSL.

20. Tpotinas Touka. YpaBHeHnue Ban-gep-Baanbca. ®a3oBble nepexoasl BTOPOro poja.

21. TlpenmeT kiacCHYECKON ANIEKTpOANHAMUKH. aes 6im3KoaecTBus.

22. DIIEKTPUYECKUH 3aps] U HAPSIKEHHOCTh AIEKTPUYECKOT0 NoJIs. JIMCKpeTHOCTS 3apsia.

23. 3akoH Kynona. [Ipuniun cyneprno3uuuu. JnekTpuyeckuil nunonisb. [1oTok BekTopa.

24. DnextpocTtaTudeckas Teopema [‘aycca. Paborta smekTpocratudeckoro mnois. [lupkymsims
IIEKTPOCTATUYECKOTO OIS,

25. INotenmman. CBsi3b MOTEHITMATA C HAMMPSHKEHHOCTHIO SJIEKTPOCTATHIECKOTO TIOJIA.
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. IIpoBomHuMK B 3ieKkTpocTaTH4ecKoM moJie. MneanbHblii npoBoAHMK. IloBepXHOCTHasA
IUIOTHOCTB 3apsifa.

. DnekTpocraruueckoe noje B nojgoctd. KoadduiuenTs! anekTpocTaTnyeckoil eMKOCTH U
JNEKTPOCTATUYECKOM MHIAYKIMH. EMKOCTh KOHIEHCATOPOB Pa3IM4YHOM IeOMETPUYECKOU
KOH(HUTypaInu.

28. DHeprusi B3aMMOJACHCTBHS DJICKTPUUYECKUX 3apsiIOB. DHEPIrUsi CUCTEMBI 3apsSKEHHBIX
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IIPOBOAHHUKOB. 3HepI‘I/ISI KOHACHCATOpAa. IInoTHOCTH OHCPIHUU SJICKTPOCTATHUICCKOI'O I1OJIA.

Teopernueckuii Bonpoc Ne 3

. YcnoBue cyiecTBoBaHus Toka. 3akonsl OMma u Jlxxoyns — Jlenna.

OJIC ranpBaHMYECKOro sjemMeHTa. 3akoH OMa g y4yacTka LENu C TaJlbBaHUYECKUM
JJIEMEHTOM.

. [IpaBuna Kupxroda. DnekTpuueckuii TOK B CIUIOITHOM cpejie.

Cuna Jlopenna u cwia Ammnepa. Bektop marHuTHoM uHaykuuu. OCHOBHBIE YpPaBHEHHS
MarHeTOCTATUKHU B BAKYyME.

MarauTHOE MoJje IPOCTEUIINX CUCTEM. [BHKEHUE 3apsKEHHON YacCTULBI B 3JIEKTPUUYECKOM
Y MarHUTHOM MOJISIX.

Butok ¢ TokoM B marHuTHOM noJie. [loTeHunanbHas sHEprus BUTKAa ¢ TOKOM BO BHEIIHEM
MarHuTHOM 1osie. PamMka ¢ TOKOM B OJHOPOJHOM MAarHMTHOM Iojie. MOMEHT cui,
NeHCTBYOmMKA Ha pamkKy. WHIYKTHBHOCTH JUIMHHOTO cojieHouaa. Koaddumuent
B3aUMHON UHAYKIIMH.

. 3axoH buo — Caapa. [IpuHLUI CynIepHO3UIINH.
. MarauTHOE 10JIe KPYrOBOT'O TOKA. SIBIEHHE IIEKTPOMArHUTHOM MH/TYKIIUH.

[IpaBuno Jlenua. MarautHas sHeprust Toka. [IIOTHOCT, MarHUTHOM 3HEpruu. DHEPrust U

CHUJIBL.
. [Imockuii KOHEHCATOP € AUNIIEKTPUKOM.
. DHeprus IUIOJIsi BO BHEIIHEM 3JIEKTPOCTAaTHYECKOM mose. llonspusanuoHHble 3apsibl.
[TonsipuzoBanHOCTh. HeonHOpOAHASA MOMAPHU30BAHHOCTb.
Hamaranuennocts. HeotHOpoaHast HaMarHM4eHHOCTh. Hanps»keHHOCTh MarHUTHOTO TIOJIS.
OcHOBHbBIE YypaBHEHHUS] MarHETOCTaTUKU B BELIECTBE.
dapazneeBcKas 1 MaKCBEJUIOBCKAsl TPAKTOBKA SIBJICHUS 3JIEKTPOMAarHUTHOW MHAYKIKU. Tok
cMmernienus. Cucrema ypaBHeHH MakcBeria.

VYcnosue manmoctu TOkoB cmemieHusa. Toxku @Dyko. KsasucranmoHapHble SBICHHS B
JIMHEHHBIX TPOBOJHUKAX.
VYcTaHOBIIEHHE U HCYE3HOBEHME TOKA B 1ieNH. ['eHepaTop nepemenHoro Toka. MimMnenanc.
[Hernn nepeMeHHOrO TOKA. J[BUKEHUE IPOBOJHUKA B MATHUTHOM I10JIE.

CBoGonnble 3aryxatomue konebanus. Koadduuument 3aryxanus, norapudmuyeckuit
JEKPEMEHT, JOOPOTHOCTb.
BeinyxaeHHble KojeOaHus MOJ AEHCTBHEM CHUHYCOMAAIbHON CHIIbl. AMIUIMTYHA U (aza
IIPU BBIHYKJACHHBIX KoJieOaHUAX. BrIHyX/1eHHbIE KOJIe0aHNs B AIEKTPUUECKUX LIETIsX.
Pe3onanc. PezonancHble kpuBble. ABTOKOJICOAHUS.

Bonnebl. Ilnockass cranvonapHas BonHa. [lmockas cuHycompanbHas BoiHa. berymme u
cTosune BoJHbL. Pa3zoBas CKOPOCTb, JUIMHA BOJIHBI, BOJTHOBOE YUCIIO.
Oddexr Jlonmnepa. CkansapHbie U BekTopHble BONHBL [lomspuzanusa. Pactpoctpanenue
CBETa B BEILIECTBE.
HnTepdepenius MoHOXpoMaTHuecKux BoyiH. KBasuMoHoxpomaTiueckue BOIHbI. DYHKIIHS
KorepeHTHocTH. MHTepdepomeTpbl. BpeMeHHOe U CIEKTpaJlbHOE PpacCMOTpEHHE
UHTEP(PEPEHIINOHHBIX SBICHUM.
[Mpunanun [oiirenca — ®penens. [Ipocteie 3agaun qudpakuu: Judpakius Ha OJHON U Ha
MHoOrux mensax. Judpaknuonnas pemerka. Judpakuus Ha kpyriaoMm otBepctud. [IpuHimn
rojorpagum.



24. TIpotuBopeuns kiaccuueckoit pusuku. OTKpbITHE IOcTOssHHON [Tnanka.

25. IIpobnembl u3nydeHust yepHoro tena. PorornekTpuieckuii 3 eKT, cTabUIbHOCTh U pa3-
MepbI aTOMa.

26. KBanToBas MexaHuka. PenssTUBUCTCKas MEXaHUKa.

27. DneMeHThI crielnaabHOW TEOPUU OTHOCUTEIBHOCTH.

28.CTtpoeHue aToMHOTO siipa. AToMHas (pU3UKa U YHEPTreTUKa

3aauu KOHTPOJIbHON padoThl O PusukKe

Tema 1. ®u3nyeckne 0CHOBbI MEXaHUKH
1. Teno maccoit M gBHXETCSA MO MIEPOXOBATOM MOBEPXHOCTH

2 o
C YyckopeHHeM 4 = 5 wM/c oJ JEWCTBUEM CHIIBI

F =30 H, HaIIpaBJICHHOM, KaK IIOKa3aHO Ha PUCYHKE, IOJ

o
yrom 45 K TOpPH30HTY, Ko03(duumeHt TpeHus
CKOJIbKEHHs MEXJy IOBepXHOCThI0 M Tenom [LL=0,4

Onpenenutb Maccy Tena.

2.Tenro wmaccoii M =D «kr mBmkercs 1o MmEPOXOBATOI

2 . ~ !
MIOBEPXHOCTH C YCKOpPEHHEM A = 8 M/C” nox neiictBreM cuibl : F
F=50 H, HaIlpaBJICHHOM, KaK II0OKa3aHO Ha pUCYHKE. I./
Onpenenuth KO3(Q(UIMEHT TpPEeHUS [ CKOJBKEHUS MEXIY I .
O T
MIOBEPXHOCTBIO U TEJIOM, €CJIU yroin & = 60°. |
uc.2

3. Teno maccoit M =06 xr JBIDKETCS 10 HAKJIOHHOM IIIOCKOCTHU

1
MOoJ JEHUCTBUEM MPUIOKEHHOM K HEMY CHJIbI F=35 1 F
KoadduimeHnt TpeHus Mexay TeIOM M HAKIOHHOM TIIOCKOCTBHIO &\

pasen p=0,5, yron & = 60°. Onpenennrs yckopenue Tena.

4. Teno maccoii M =3 Kr mepeMeIaoT BBEpX ¢ MOMOLIBIO Puc.3
HUTH TI0 HAKJIOHHOM IUIOCKOCTH ¢ yckopenuem. Koaddurment
TpeHHs] MEXAy TeJIOM U HAaKIOHHOW TIOCKOCThIO paBeH \

2
M= 0,3, yron O = 45°, yCKOpeHue Tena 4 M/C® . Haiitu
CUJTY HATSOKCHUS HUTHU. o &

Puc.4

5.IIpn BeICTpENE M3 OpYyAUsl CHApsA MAacCOU m1:10 KT I10JIy4aeT

KUHETUYECKYIO0 DHEPIHUIO EK1=1,8 M/Ix. Onpenenutb KHHETUYECKYIO SHEPTHIO EK2 CTBOJIA
opyaus BeiencTBUe oTaauu, ecu macca M, crBona opyaus pasna 600 kr.

6. Ilap maccoit M, =3 KI CTANKHBAETCS C MOKOSIIMMCS mapoM OoJIbIIE Macchl U MPU 3TOM
TepseT 30 % kuHeTHueckoi sHepruu. Onpenenuts Maccy M, Gompmero mapa. Yaap cuuTarh

a0COIIOTHO HEYIIPYTUM U [IEHTPAIbHBIM.

Tema 2. MouiekysipHas pu3nka U TEepMOANHAMUKA
1. Ha ckonbko rpaaycoB HEOOXOAMMO HAarpeTh ra3 MpH MOCTOSHHOM JIaBIEHUH, YTOOBI €ro
00beM yBETUYHIICS BTpOE TI0 cpaBHEHHIO ¢ o0beMom mipu 300 K ?



2. Ilpu “3MEHEHUH TeMIepaTypsl raza oTr 286 K no 326 K nasnenue mossicunocs na 20
klla. Halinute nepBoHayanbHOE JaBiieHHe ra3a. [Iporecc n30XOopHbIN.

3. Ha ckonbKo rpaaycoB HEOOXOOUMO OXJIAAUTh Ta3 B 3aKPBITOM COCYJIE, YTOOBI €ro JaBJICHUE
YMEHBIIWIOCH B 2 pa3a Mo cpaBHEHUIO ¢ AaBieHuemM npu 900 K ?

4.Asotr maccoii M=200 r pacupsaeTcsi U30TEPMHUYECKH IPU TEMIEpaType T=280 K,
npu4eM 00beM ras3a yBeJIHMUUBAeTCs B [Ba pas3a. HaiiTu a) usmMeHeHue A |J BHYTPEHHEH sHepruu

ra3a, 0) COBEpIICHHYIO IPHU paCHIMPEHUU Ta3a paboTy A, B) KOJHUYECTBO TEIJIOTHI Q,
HOJIy4EHHOE I'a30M.

5. Temmii maccoit M=1 r 6bm HarpeT Ha AT = 100 K npu noctosHHom nasinenun. OnpenenuTs:
KOJIMYECTBO TEIUIOTHI Q, nepenannoe rasy, pabory A pacumpenns, npupamenne AU

BHYTPECHHEH 3HEPrUU rasa.

_ 3 _
6. Bonopon 3aHumaer o0beM V1—10 M~ 1pu JaBIEHUU Pl—].OO klla. I'a3 Harpenu npu
HOCTOSIHHOM 00BbeMe J10 JaBJICHUS P2 =300 «xITa. OnpenenuTs: a) U3MEHeHNE A |) BHYTpEHHET

SHepruu raza; 6) pabory A, COBEPIICHHYIO Ta30M; B) KOJIHYECTBO TEILIOTHI Q , COOOIIICHHOE
rasy.

Tema 3. IlocTOSIHHBIN 3TeKTPUYECKUI TOK
1.IIpu 3aMbIKaHUM MCTOYHHMKA TOKA Ha pe3ucTop 5 OM B Llenu Te4eT TOK 5 A, a IpU 3aMbIKaHUU
Ha pe3uctop 2 Om teder Tok 8 A. Haiitu BHyTpeHHee conpotuieHre u 3/1C UCTOYHHUKA TOKA.
2.I1pu 3aMbIKaHUU UCTOYHMKA TOKa Ha pe3uctop 5 OM HanpsbkeHue Ha pesucrope pasHo 10 B, a
npu 3aMbplkaHuM Ha pesuctop 12 Om HanpsbkeHue paBHo 12 B. OmnpenenuTh BHyTpeHHee
conportusiieHne 1 JJIC HCTOYHMKA TOKA.
3.[IBa pe3ucropa 6 Om u 12 OM coenMHEHBI TOCIEIOBATEIHLHO U MOAKIIOYEHBI K MCTOYHHKY
toka ¢ DJIC, paBHoii 40 B, u BHyTpeHHuM conpotusiieHneM 2 OM. Kakoe KOIM4ecTBO TEIIOTHI
BbIIETUTCS Ha pe3uctope 6 Om 3a Bpemst 10 MunyT?
4. Haiitn compotuBieHne R BHemHell 1enu HCTOYHMKA TOKA, MPU KOTOPOM MOIIHOCTb,
BbI/IeTIsieMasl BO BHEUIHEH IeNM, Takas ke, KaK U MpU CONpPOTHUBIIEHWU BHemHed menu 10 Om.
BHyTpeHHee conpoTHBIEHNE UCTOYHUKA TOKa 2,5 OMm.
5. JIBa pe3uctopa 3 Om u 6 OM coeuHEeHbl NapajuIeIbHO U MOJKIIOYEHbl K UCTOYHUKY TOKA C
OJ1C 12 B u BHyTpeHHUM conpotuBieHrueM | Om. Kakast MOIIHOCTH BBIJENSIETCS BO BHEUIHEH
nenu?
6. Haiitu OJIC 1 BHyTpeHHEE CONPOTUBIEHUE MCTOYHMKA TOKA, €CIU MU cuje Toka 15 A Bo
BHEIIHEH 11enu BblAeNseTcss MoIHOCTh 225 BT, a npu cune Toka 10 A BblAenseTcss MOIIHOCTD
200 Br.

Tema 4. MarunTHoe moJie. JJIeKTPOMarHuTHbIe KoJIeOaHUSs
1. Kakyro KMHETHYECKYIO SHEPTHIO UMEET JIEKTPOH, JBHXKYILIUICS MO OKPYKHOCTH paguycom 1
CM B OJJHOPOJIHOM MarHUTHOM noJie ¢ uuayknuen 0,05 T ?
2. IIporoH, mpoWas YCKOpSOIIYK pa3HocTh norteHnuasoM 500 B, momanm B omHOpOIHOE
MarHMTHOE I0JIE U ABMXKETCSA 10 OKpYKHOCTH paguycoMm 10 cm. KakoBa MHAYKLHMS MarHUTHOTO
noJtst?
3. IIpoToH BieTaeT B OAHOPOJHOE MarHuTHoe mnoie ¢ uHaykuued 10 MxTn nepneHaukynsapHoO
JUHUSAM MarHUTHON MHAYKIHH. C KaKo# YrJIOBOM CKOPOCTHIO OYET BpamaThCs IPOTOH?
4. B xonebareslbHOM KOHTYpe MakcUMaibHas cuia Toka 0,2 A, MakcUMalbHOE HaNpsHKEHHUE Ha
konzaencarope 40 B. Ilepuon xonebanuii B koHType 16 mMkc. HaliTu MakcUMalbHYIO SHEPTHIO
JIEKTPUYECKOTO MO0JI1 KOHIEHCATOPA.
5. K xonpencatopy, MakcHMalnbHbIM 3apan kortoporo 0,25 HKn, nogkimroounmnm KaTymiky
MHAYKTUBHOCTH. Onpeenure MaKkCUMaJIbHYIO CUJTy TOKA, IIPOTEKAIOLIET0 Yepe3 KaTyIIKY, €CIH
nepuoJ1 KojiebaHui B KOHTYpPE PaBEH 2 MKC.



6. Kongencarop anexrpoemkoctbto 50 nd cHauana 3apsauiu 10 HanpsbkeHus 3 B, a 3arem
3aMKHYJIM Ha KaTylmKy ¢ HWHAYKTHBHOCTBIO 8 MKIH. Ompenenuts 4YacTtoTy KoneOaHWil u
MaKCHMaJIbHYIO CHUJIy TOKAa B KOHTYpE.

Tema 5. OnTuka
1. TlpenMer HaXODUTCS Ha PacCTOSHUM 12 CM OT JBOSKOBOTHYTOM JHH3bI C (POKYCHBIM
paccrosauem 10 cm. Ompenenure, Ha KaKOM PAcCTOSHHH OT JIMH3BI HAXOIUTCS M300pakeHHe
npenmera. Haliqure yBenuuenue nun3bl. [locTpouTs n3odpaxenue.
2. Haiitu ¢QoxycHoe paccTosiHHE ABOSKOBBITYKJIOH JIMH3bI, €CIH H300pakeHHE IpeaMeTa,
MOMENIEHHOro B 15 cM OT JMH3bI, noaydaercs Ha paccrosHud 30 cm ot Hee. IloctpouTs
U300paxxeHue.
3. N3o0pakeHue (IeHCTBUTEIBLHOE), JaBaeMOe JBOSKOBBITYKJIONW JTUH30M ONTHYECKOW CUIIBI 4
JITP, OJIy4niIock Ha pacctosiHuu 40 cM oT JinH3bl. Ha KakoM paccTOsSHUM OT JIMH3bI HAXOAUTCSA
npeamet? Haiitu yBennuenue nun3bl. [locTpouTth n300paxeHue.
4. HaiiTu ONTHYECKYI0 CHJIY JBOSKOBOTHYTOW JIMH3bBI, €CIHM H300pakeHUE TIpenMeTa,
MOMENIeHHOro Ha pacctosHur 50 cM oT nuH3bl, noaydaerca 20 cm ot Hee. Iloctpouts

n300paxxeHue.
5. TlpeaMer HaxoguTCs Ha paccTOSHUM 1,8 M OT JIBOSIKOBOTHYTOHM JHH3BL Ormpenenure
dokycHoe paccrosiHue JIUH3BI, eciu n300pakeHne MEHbIIIE npeamera

B 5 pa3. [loctpouTts n300paxkeHue.

6. N3o0Opaxenue mpeamera, MOMEIIEHHOTO TIepel coOuparonieil JIMH30M Ha paccTOsHUM 15 ¢,
HaXOJHUTCs OT Hee Ha paccrossHuM 30 cM. Haliaute pokycHoe paccTosiHue U yBEIUUYEHHUE JIMH3BI.
[Toctpoutsb n300paxeHue.

Tema 6. KBantoBasi puzuka
1. AbcomrotHo uépHoe Teno Harpenud oT 800 K mo 2400 K. Ha ckonbko M3MEHWIACH JIJTMHA
BOJIHBI, COOTBETCTBYIOIAasi MAKCUMYMY CHEKTPaJIbHOMN IJIOTHOCTH SHEPreTUUECKON CBETUMOCTU
Tena?
2. Ab6comorHo u€pnoe Teno Harpenmn oT 300 K mo 600 K. Ha ckonbko wu3MeHMIIACH
DHEpPreTUYecKas CBETUMOCTD Tena?
3. Kpacnas rpanuna doroaddexra nns HekoToporo metaia paBHa 500 um. Omnpexnenure: 1)
paboTy BBIXOJIa 3JEKTPOHOB W3 3TOT0 METaIa; 2) MaKCHUMAaJIbHYIO CKOpPOCTh 3JEKTPOHOB,
BBIPBIBAEMBIX U3 3TOTO METaJlJIa CBETOM C JUIMHOU BOJTHBI 400 HM.
4. ®otonsl ¢ 3Hepruel £ = 5 3B BbIppIBalOT (HOTOAIEKTPOHBI U3 METaJLIa ¢ paboTON BbIXoJa A =
4,7 5B. Onpenenute MaKCUMaJIbHBIN UMITYJIbC, [TI€PEIaBa€Mblil IOBEPXHOCTH 3TOT0 MeTaljia Npu
BBUIETE JIEKTPOHA.
5. aBnenue MoHoxpomatudeckoro cseta ¢ muHoi Bonubl A =500 uM Ha 3auepHéHHYIO
MIOBEPXHOCTh, PACIOJIOKEHHYIO NEPIEHIUKYISIPHO NajarleMy usinydenuto, paso 0,15 mxlla.
OrpesienuTe YncIo GOTOHOB, NANAMONMX HA TOBEPXHOCTH IIIOMAIEI0 40 cM” 32 OHY CeKYHILY.
6. JlaBnenue csera ¢ JuiMHOW BOJIHBI 600 HM Ha 3€pKaJbHYIO0 MOBEPXHOCTH, PACIOIOKEHHYIO
nepneHauKyIsipHo cBeTy, coctaBiser 0,2 Mmklla. Omnpenenuts uncio (GOTOHOB, IMaIAFOIIMX
€KECEKYHTHO Ha 1M MTOBEPXHOCTH.

Yka3anus no BpI0OpPY BapHaHTAa KOHTPOJIBbHOM PadoThl M 0GOPMIICHHI0O KOHTPOJIbHOM
padoThI

KonTponbHast paboTta HomKHa OBITH NpEACTaBleHAa B CPOKH, YCTAHOBJIEHHBIE yYEOHBIM
rpa¢pukoM. CTyneHTHl, HE BBIOJHHUBIIME KOHTPOJIBHYIO pabOTy, HE JOMYCKAIOTCS K claue
IK3aMeHa.

Homep BapuanTa KOHTpOIBbHOH paboTel mo «®PuU3MKe» COOTBETCTBYET IepBOH OyKBe
damunuu cryneHTta. B koHTposibHYI0 pabOTy BXOAUT 3 TEOPETUUECKHUX BOIPOCA, KOJIHUECTBO
3aJa4, BXOAAILINX B KOHTPOJIbHYIO padoty, — 6.



KonTtponbHass paboTa, BBINOJHEHHAas HE MO0 YKAa3aHHOMY pAaCIpeleleHHUI0, He
3aCYUTHIBAETCSI.
Lenp KOHTPOJIBHOM PabOTHI — M3YYEHHE OTACJIbHBIX BOIPOCOB TUCHHUILIMHBI U TPUBUTHE
HABBIKOB CaMOCTOSITEIBHOTO pellieHus] (pU3ndeckux 3aaad 1o pazaudHbiM TeMam. [loatomy
HAUBBICIIYIO OICHKY OYyJIyT UMETh PabOThI, COCTABJICHHBIE B PE3yJIbTaTe CaMOCTOSTEILHON
TBOPUYECKOH 1eATEIbHOCTU CTYACHTA.

KonrponbsHast pabora J0/DKHA MOKa3aTh YMEHHE CTYJEHTAa KPaTKO M TOYHO OTBEYaTh Ha
MOCTaBJICHHbIE B KOHTPOJBHOW BOINPOCHI 33Jayd, HAaXOAWUTb, CUCTEMATU3UPOBaTh U
UCTIOJBb30BaTh  HEOOXONMMBIK  JUIi  OTBETa MaTepuall, MPOBOJUTH CAMOCTOSITEIbHBIC
BBIUMCIIUTENbHBIE pAacueThl IpU pelieHuu 3aaay. [lpu perenun 3aga4u He0OXOUMO MPUBOAUTH
KpaTKHe MOsICHEHUS pelIeHus (B IepBYIO oYepeib, HEOOXO0AUMO YKa3bIBaTh Ha3BaHUA (HOpMyI U
3aKOHOB, HCIIOJIb3YEMbIX B PEIICHUN), 1e1aTh PUCYHKU WK rpauuecKue MOCTPOCHHUS.

Jlis HanmucaHus KOHTPOJIBHOM paboThI CIelyeT MCIOJb30BaTh HE TOJBKO JINTEpATypHbIE
MCTOYHUKH, HO U JINYHBIC HAOIIOICHUS, TPOU3BOICTBEHHBIH OMBIT U T.II.

KonTtposnbHast pabora BelmonHseTcs Ha Jjaucrax ¢opmata A4 B BEpPTUKAIbHOM
PacmoI0KEHUH.

[Tpu HanMcaHUM KOHTPOJIBHON pabOTHI HEOOXOIUMO UMEThH B BUJIY CIEIyIOIIEe:

1. Crpanuibl paboThl TOJKHBI OBITH TPOHYMEPOBAHBI U UMETH MO (2-2,5¢M).

2. Tekcr TeOpeTHYECKOTO BOMpOCAa M 3a7adydl KOHTPOJBHOM pabOThl  3alMCBHIBAIOTCS
HEMOCPEJICTBEHHO Mepe KaXKIbIM OTBETOM WJIM PEIICHUEM.

3. TexkcT momkeH ObITH HaIMCaH pa300pPUMBO M TPAMOTHO. [IpOM3BOIEHBIE COKpAIIEHUS CIIOB U
TEPMHUHOB (KpoMe OOLIETPUHSATHIX) HE TOMYCKAIOTCS.

4. Bce pacyeTbl JOJKHBI OBITH IPOBEJIEHBI B MEXAYHapoaHoU cucteme equnuil (CH).

5. 3aBepmaer pabOTy CHUCOK HKCIONB30BAHHON JIMTEPATYpPbl, KOTOPHIH JOMKEH OBITh
0(opMIICH B COOTBETCTBUH C YCTAaHOBJICHHBIMU IIPABUIIAMHU:

- TMpU CChUIKE Ha Y4eOHUK, yueOHoe mocoOue, MoHOrpaduio yka3plBalOT (aMWIHNH |
WHHIIAATB aBTOPOB, TOYHOE HAMMEHOBAHWE M3AaHUS, MECTO M3/aHUS, Ha3BaHHE U3/aTEIbCTBA,
T'OJ] U3/IaHHSL.

6. B xonme pabOoThl yKa3bIBaeTCs Jara €€ BBIIOJHEHHS, W CTAaBUTHCS JIMYHAS TIOAINCH
CTY/IEHTA.



BapuaHThl TEOPETHUECKHUX BOIPOCOB I KOHTPOJIBHOM paboThI

[TepBas GykBa Howmep Bropas 6yksa Howmep Tperbs OykBa Howmep
bamunn BOIIpoca bamunun BOIIpOCa bamunun BOIIpOCa
No 1 No 2 Neo 3
A 1 A 28 A 11
b 2 b 27 b 12
B 3 B 26 B 13
r 4 r 25 r 14
)| 5 A 24 )| 15
E 6 E 23 E 16
X 7 X 22 X 17
3 8 3 21 3 18
N 9 " 20 41 19
K 10 K 19 K 20
JI 11 JI 18 JI 21
M 12 M 17 M 22
H 13 H 16 H 23
O 14 O 15 O 24
I1 15 IT 14 I1 25
P 16 P 13 P 26
C 17 C 12 C 27
T 18 T 11 T 28
Y 19 v 10 Y 1
o 20 o 9 o 2
X 21 X 8 X 3
I 22 I 7 1 4
! 23 ! 6 4 5)
1 24 111 5 11 6
il 25 11 4 1] 7
€] 26 €] 3 3 8
10) 27 10 2 10) 9
A 28 A 1 A 10
BapuanTsl 3a71a4 111 KOHTPOJIbHOU padOThI
Ne 3AJJAYA | 3AJAYA | 3AJAYA | 3AJAYA | 3AJAYA | 3AJTAYA
BAPUAHTA | TEMbI1 | TEMbI2 | TEMbI3 | TEMbI4 | TEMbBIS | TEMBI 6
1 (A,B,B) 1 1 1 1 1 1
2(T,1,K, 3) 2 2 2 2 2 2
3 (U, K, JI,M) 3 3 3 3 3 3
4 (H, O, ILP) 4 4 4 4 4 4
5 (C, TV, D) 5 5 5 5 5 5
6 (X, 11,4, I1I) 6 6 6 6 6 6
7 (I1,9,10, £) 1 2 3 4 5 6

Kpurepun onenkn:
2 0amna - BBICTABISIETCA CTYIEHTY, €CIM HCUEpIBIBAIONIE, IIOCIEJOBATEIBHO, YETKO H
JIOTUYECKH CTPOMHO MW3/1araeT MaTepuang, yYMEeT TECHO YBS3bIBaTb TEOPUIO C IPAKTUKOM,
WCIIOJIB3YeT B OTBETE MaTepuall MOHOTpaUUeCKOW JHUTEepaTyphbl, MPaBUILHO OOOCHOBBIBAET
IPUHITOE pELICHHE, BIIAJEET PAa3HOCTOPOHHMMHU HaBbIKAMM M IPUEMAMH BBIIOJHEHUS
MPAKTUYCCKUX 3aaa4,




1,5 6an710B - BBICTABIISETCS CTYAEHTY, €CIM OH IO CYLIECTBY M3JaraeT MaTepuai, IpaBUIbHO
IPUMEHSET TEOPETUYECKUE IOJIOKEHHUsI NPU PEIIeHUM IPAaKTUYECKUX BOMNPOCOB MW 3ajad,
BJIaJiceT HEOOXOAUMBIMU HABBIKAMU M TPUEMAMH UX BBHITIOJTHECHUS,

1 6aJu1 - BBICTaBIIAETCS CTYIEHTY, €CIIM OH UMEET 3HAHUS TOJIBKO OCHOBHOI'O MaTepualla, HO He
YCBOMJI €r0 JeTajei, JOMYCKaeT HETOYHOCTH, HEIOCTATOYHO IpaBHIIbHBIE (OPMYIUPOBKH,
HapyLIEHUs JJOTMYECKON MOCIE0BATEIbHOCTH B U3JI0KEHUH ITPOIPaMMHOI0 MaTepUaa.

0 0anuia - BBICTABISETCS CTYIEHTY, KOTOPBIM HE 3HAET 3HAYMTEJIBHOM 4YacTH IPOrpPaMMHOIO
MmarepHaia, JOMyCKaeT CyLIECTBEHHbIE OLIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPyJHEHUSIMU
OTBEYAET HA NPAKTUKOOPUEHTUPOBAHHBIE BOIIPOCHI.

CocraBuTelb,
K.T.H., JOIICHT B.I1. /laapko




IIpunoxenne 4

MuHHCTEpCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
®enepalibHOE TOCYAApCTBEHHOE OI0XKETHOE 00pa30BaTEIbHOE YUPEKIECHUE BBICIIETO
o0Opa3oBaHUs
«Poccuiickuii s5xkoHOMUYecKui yHuBepcuTeT uMenu I'.B. [1nexanosa»
Kpacnonapckuii pumman POY um. I'.B. [lnexanosa

Kadenpa Toprosim n o01mecTBeHHOr0 MUTAHUS

KOHTpOJILHbIe BOIIPOCHI K 3aIIMTE J'IaﬁOpaToprIX paﬁoT
o JTUCUMIIJINHE «Puzuka»

Tema 1. PU3NYECKHUE OCHOBbI MEXAHUKHA

Jladoparopnasi padora Ne 1
OINPEJEJIEHUE IMOT PEINHOCTEM ITPU U3MEPEHUAX

1. Kak onpenensiercs BETUYMHA CUCTEMATUYECKOM OIIMOKH.

2. Kak ompenensercss BelMyMHa Ciay4yailHOW owIMOKM NpsAMbIX u3MepeHuil. Ha uro
YKa3bIBaeT BEJIMYHUHA JOBEPUTEIHHOTO UHTEPBAJIA.

3. BeIpa3uth J0BEpPUTENBHBIM WHTEPBAJ BEJIWYMHBI Z, MOJIYYEHHOH INPU KOCBEHHBIX
U3MEPCHUAX, Yepe3 JOBEPUTEIbHbIC MHTEpPBAIbl BeAW4YMH X, Y, {, I, U, V, h, moay4eHHbIX B
IPSIMBIX U3MEPEHUAX JJIS CIAEAYIOLUX 3aBUCMOCTEH:

a)z=mr?-h;6)z=r(¢ -yt U>—v?); B) z=x*-cos Y.

4. Kak u3o0Opa3utcs Ha rpaduKe MOTPEelIHOCTh BEIWYUHBI, OTIOXKEHHOW BIOIb OCH
abcuuce.

JlabopaTopnasi padora Ne 2
NCCIEJOBAHHUE KOCOI'O YIAPA O HAKJIOHHY1IO IIVIOCKOCTb

1. Yro rtakoe K03(pUIIMEHT BOCCTAHOBIEHHUS CKOPOCTH, KAaKOBa METOJHMKA €ro
oTpeieNieHus B JaHHOU paboTe.

2. 3ammcaTh 3aKOH JBW)KCHUS MIAPHKA MEXAY NEPBBIM W BTOPHIM COYAAPEHHUSIMHU C
HaKJIOHHOM IUIOCKOCTBIO KOOPAMHATHBIM criocoboM. Kak onpenenuTs pacctosiHue X M Bpems t
MEXIY TUMHU COyTapEHUSIMH.

3. CdopmynupoBaTh 3aKOH COXpaHEHHs TMOJHOM MexaHWMueckoil sHepruu. Kak oH
IpUMEHSIETCS B JaHHOU padore.

JlabopaTopnas padora Ne 3
YIIPYTUHM YIAP IIAPOB
1.B kakux ciiydasx cucTeMa ImapoB OyaeT3aMKHYTOM.
2.ChopmynupyiTe 3aKOH COXPaHEHHS UMITYJIbCA CUCTEMBI.
3.CoxpansieTcs 1 UMITYJIbC CHCTEMBI apoB mocie yaapa? [Touemy?
4.Bun ymapa B JaHHOM pabore. IlpoananusupyiTe NOTYYEHHBIH KO3(pUIUEHT
BOCCTaHOBJICHHS YHEPTHH.
5.Korma monHas MexaHudeckas OdHEpPrus CHUCTeMbl coxpansercs? PaBHbl 1H
KAHETHUYECKUE YHEPTHH CHCTEMBI IIApOB JI0 | Mocie yaapa?
6.Mo>xeT 1 B HEKOTOPOH CHCTEME HE COXPAHAThCS MEXaHUUECKasi SJHEPTUsl U OCTaBaThCS
MOCTOSTHHBIM MOMEHT MMITYJIbCA.
7.BbiBeqTe pacueTHbIe GOPMYIIBI CKOPOCTEH MIApOB MOCe yaapa.
JlabopaTopnas padora Ne 4



ONPEJEJJEHUE MOMEHTOB WHEPIIUU METOJOM KOJIEBAHUM

1. KakoB (puznuecknii cMbICT MOMEHTA HHEPIIMA MAaTePUATIbHON TOYKH, TBEPAOTO TEa.

2. Kak BBIUMCIMTD MOMEHT MHEPLMH TeJIa OTHOCUTEIBHO OCH, IPOXOAIIECH Yepe3 LEHTP
macc.

3. Chopmymnupyiite Teopemy llTeitaepa.

4. BoiBeuTe CBS3b MEXKAY MAaKCHUMAaJbHOM YIJIOBOWH CKOPOCTBIO CTEPKHS M aMIUIUTYAO0N
€ro KoJIeOaHMiA.

5. Tlomyuute ¢opmyny s pacdera MOMEHTAa HWHEPIHH IIapa, KOJIbLIA, CTEPHKHS
OTHOCHUTEJIBHO OCH, IIPOXOJAIIEHN uepe3 LIEHTP Macc.

JlabopaTopnasi paGora Ne 5
OINIPEJIEJIEHUE PAJIANY CA KPUBU3HbI BOTHYTOM MIOBEPXHOCTHU
METOAOM KATAIOIIETI'OCA IIAPUKA
1. M3 KaKkuX COCTABJIAIOIINX CKJIAbIBACTCA MOJIHAS DHEPIHS IIAPHKA.
2. Korza coxpansiercs 1ojiHasi MEXaHU4YeCcKasi SHEPIHsl.
3. Kak HanpaBieHbl CKOPOCTbh M YCKOPEHUE LIEHTpa MacC IIapUKa.
4. YKaXHTe MOJI0)KEHUE [IapUKa, B KOTOPBIX €r0 IEHTP OyAeT UMETh:
a) MaKCUMaJIbHOE YIJIOBOE YCKOpEHHUE; 0) MaKCUMAJIbHYIO JIMHEHHYIO CKOPOCTb;
B) TaHINE€HLUAIbHOE YCKOPEHHE, PAaBHOE HYINIO; I') HOPMaJbHOE YCKOpPEHHE, paBHOE
Hy1t0. OObsICHUTE Balll BBIOOD.
5. Kako¥i BUJ ©MeeT JMHAMUUYECKOE YpaBHEHHE KOJIeOaHU IIapuKa.
6. Chopmynupyiite ycioBus, IPU KOTOPBIX BO3HUKAIOT FapMOHUYECKHE KOJIeOaHuUs.
7. [loyemy yrosa OTKJIOHEHHUs mapuKa (OT MOJ0KEHHS PAaBHOBECHS) IOJDKEH OBITh MaJl.

Tema 2. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

Jladoparopnasi padora Ne 6
BJIA’KHOCTbD BO3JYXA U METO/JbI EE U3MEPEHUSA

1. B d4em 3akioyaeTcsi CYHIHOCTb IICUXPOMETPUYECKOTO METOJa OINpeAeseHus
BIIQXKHOCTH.

2. I'ne u xak ycTaHaBIMBAETCS TICUXPOMETP.

3. KakoBb!I npaBuia HaOIOAEHUS 110 TICUXPOMETPY.

4. B uyém 3akiro4aercs OCHOBHOE OTJIMYHE aCHUPAlMOHHOTO ICUXPOMETpa OT
CTaHLIMOHHOTO.

5. KakoBo ycTpOMCTBO BOJIOCHOTO THTPOMETPA.

6. AOcomroTHas BIaXXHOCTh BO31yXa paBHa 18,6 /v, Onpenenuts yrpyroctb BOASHOTO
napa npu temreparype Bozayxa +25,5 °C.

7. Onpenenutb TOUYKY pOCHI, €CIM OTHOCHUTEJIbHAs BIAXHOCTh cocTtaBiser 70 %, a
temriepatypa +5,6 °C.

8. Onpenenuts KOJIMYECTBO BOJSHOIO Iapa, coiepraiierocs B 1 M BO3/lyXa, €CIU
nedunut BiakHocTu paseH 0,5 mm, a Temneparypa — 2,5 °C.

9. B 1 xr Bo3ayxa couepkuTcs S5 T BoasHOoro mapa npu Temmeparype 20 °C
u atmochepHom nasinenun 1008 rlla. OmpenenuTs OTHOCHUTENBHYIO BIAKHOCTH BO3JyXa M
JNeQUINT BIAKHOCTH.

JlabopaTopnasi paGora Ne 7
ONPEAEJIEHUE ITIOKA3SATEJISA AAIUABATBI METOAOM KIIEMAHA U IE3OPMA
1. Cdopmynupyiite |-e Hauamo TEPMOIMHAMUKY ¥ 3aUIINATE €0 7S HIeaIbHOro rasa.
2. Kaxkoit ra3 MOXXHO cYUTaTh UacaTbHBIM. OT KaKMX TEPMOJMHAMUYECCKUX ITApaMETPOB
3aBHCUT BHYTPEHHSISI DHEPIUs UICAIIBHOIO Ta3a U YTO OHA OMMUCHIBAET.
3. Kakwue BemMunHBI BXOJIAT B YpaBHEHHE COCTOSIHUS UICTBHOTO ra3a.



4. JlaitTe onpeneneHue TEIIIOEMKOCTH. YeM oHa OTIMYaeTcsi OT MOJIIPHOM U OT yJIeIbHOM
TEIJIOEMKOCTEMN.

5. Iloyemy nnst pa3HbBIX IPOLECCOB BEIMUYMHA TEIJIOEMKOCTH OJHOW M TOM e cucTema
pasiuyHa.

6. Kakwue BenmMunHbI CBSI3bIBAaET ypaBHEeHHEe Maiiepa 1 Kak ero moxyduTh.

7. Kaxkoii nporiecc Ha3bIBaeTCs ainadaTHUECKUM, TOTUTPOITUUYECKHUM.

8. Jlokaxute, 4TO M300apUYECKHI, H30TEPMHUUYECKUNA U HM3OXOPUUYCCKUH TMPOIECCHI
ABJISIFOTCS YACTHBIMM CITY4asiMU IOJIUTPOITMYECKOTO.

9. Kak Ha npakTHKe OCyIIECTBUTH aIuabaTHUECKUI MPOLIECC C Ta30M.

10. BoiBenute ypaBHenue Ilyaccona pans aamabaTudeckoro mporecca. YTo Takoe
nokasaresb aguadaThl.

11. Uneanbuplii  ra3  pacmupsieTcs (CKMMaeTcs) —anuadaThdecku — (M300apuyecKH,
U30TEepMUYECKH). UYTO NpU 3TOM MPOUCXOIUT C JaBICHHUEM, OOBEMOM, TEMIIEpaTypoud u
BHYTpeHHel sHepruei raza. Hapucyiite npumepHsie rpaduku 3THX IPOLECCOB Ha AMarpamMmax
a)T-p;6)T-V;B)p-V.

12. 3anmuumre BepaskeHHe BHyTpeHHeil suepruu, temnoemkocreil Cp,,C, u mokasarems

anuabaTtel B MOJIEKYJISIDHO- KHMHETHYeCcKOM Teopuu. Kak OHM 3aBHCAT OT yHcla CTerneHeil
cBOOO/IBI | MOJIEKYJI ra3a.

13. BnaxxHocTh BO3Jyxa B KOMHAaTe HauMHAeT BO3pacTarb. YTO MpPU 3TOM NPOUCXOAUT C
€ro IUVIOTHOCTBIO U TIOKA3aTeIeM aauadarsl.

14. Kakue nporuecchl ¢ Bo3ayXoM B 6aiuioHe b Ha puc.3 - 2 npoucXoAsT NpH BbITOJHEHUH
paboTHL: a) IpU HaKaYMBaHUM BO3/1yXa; 0) pH OoTKpbeIBaHUM KpaHa K; B) mpu ero nocienyroiem
3aKkpbIBaHuU. [loueMy UMEHHO 3TH NPOLIECCHI.

15. B kakoii MOMEHT CJIeJlyeT IUIOTHO 3aKpPbITh KpaH IPH BHINOJIHEHUH paboTel. [louemy
JIaBJIEHUE BO3/]yXa B 3aKPHITOM COCY/E HAauMHAEeT CHOBA BO3pACTaTh O BEIMYHUHBI po. B Kakoii
MOMEHT U 10 KAaKOW NpUYMHE 3TOT POCT JAaBiieHUs mpekpawaercs. Ilouemy naBieHue p, He
MOYKET BO3pacTaTh 0 NEePBOHAYAILHON BETMYUHBI p1 .

16. BeiBeiuTe ypaBHEHus Ul ONpeleNieHHs IoKas3arens aaumadaTtsly. Jlokaxure 3TOT

BBIBOJI.
17. Kak uzmepseT naBicHue Bo3Iyxa B OautoHe MmaHoMeTp M Ha puc. 3-2.
18. [loyemy »5KcHEpUMEHTAIbHO OIpeAeNseMas BeIMYMHA IIOKa3aTelss 7Y MEHbIIe

Teoperudeckoid. Kakoif oHa JomKHa OBITh coryacHo Teopud. OOBSICHUTE NPUYUHBI
pacxoXKIeHUs.

JlabopaTopnasi paGora Ne 8
ONPEAEJEHUE KOY®PUIIUEHTA TIOBEPXHOCTHOI'O
HATAKEHUA BOJAbI METOAOM OTPBIBA KOJIBITA

1. Kak 0OBSICHUTH CTpeMIIEHUE KUIKOCTH COKPATUTh CBOIO CBOOOHYIO TOBEPXHOCTb.

2. Ha uto 3aTpaunBaercs paboTa pH yBETUUYEHUH MTOBEPXHOCTH KHJIKOCTH.

3. Jlate nBa ompezaeneHusi K0d(P(GUIMEHTAa MTOBEPXHOCTHOTO HATSKEHUs. ENMHHIBI ero
U3MEpEHMUS.

4. BoiBecTu pacyeTHyI0 (hopMyiny KodQhuueHTa MmoBEpXHOCTHOTO HATSKEHUS.

5. Kak HanpaBieHa cuia NOBEPXHOCTHOTO HATSKEHUSI B MOMEHT OTpBIBA KOJIbIIA.

6. Kak m oT uero 3aBUCAT CHJIbI MOJEKYJISPHOTO B3aUMOJAEUCTBUA U KO3 UIIMEHT
MIOBEPXHOCTHOT'O HATSYKEHUS.

7. MoxHO 1 ompeieTuTh K03 (UIIMEHT TOBEPXHOCTHOTO HATSHKEHHUST METOJIOM OTPHIBA
KOJIbIIA, €CJIM KUAKOCTh HE CMAYUBAET KOJIBLIO.



JlabopaTopnasi paGora Ne 9
OINNPEJAEJIEHUE KOO®PUIIUEHTA BA3KOCTHU KUIKOCTHU
IO METOAY CTOKCA
1. Hantucatsh ob1iee BbIpaxeHue JIsl BI3KOW CHIIbI M IPOUIUTIOCTPUPOBATH YEPTEHKOM.
2. Jlath ompezaeneHue AuHAMHUYECKOro kKoddduuumenra Bszkoctu. KakoBa eaunuma ero
n3mepenus B CU.
3. Kakue cuibl JeCTBYIOT Ha MIAPUK, ABMKYIIUNCS B TIUIEPHHE.
4. [Touemy pucka 1 10JKHA HAXOAUTHCA HECKOJIBKO HUXKE MTOBEPXHOCTH KHUIKOCTH.
5. BeiBecTH pacuetHyro (opMyIly TMHAMAYECKOTO KO3 PHUIHEHTa BI3KOCTH L.
6. Kak BSI3KOCTB KHMJIKOCTH 3aBUCUT OT TEMIIEPATYPHI.

JIaGopatopnas padora Ne 10
OIIPEJAEJIEHUE BA3KOCTHU BO3AYXA, CPEJHEU JJIUHbI CBOBOJHOI'O
IMPOBEI'A MOJIEKYJI U UX DO®EKTUBHOI'O IUAMETPA

1. Uro Takoe BSI3KOCTh raza (>KMJIKOCTH).

2. Uro Takoe cpenHss AJMHA CBOOOJHOro mnpoOera MOJEKYJbl Ta3a U OT Yero OHa
3aBHUCHT.

3. Jaiite onpenenenue > dekTuBHOro auamerpa moiekyi. [louemy 3¢ pexTuBHBIM
JTUaMeTp Bcer/ia O0JIbIle UCTHHHOTO.

4. ChopmynupyiiTe MOHATHE MOJAETM HJEANBHOrO Tasza. 3aluIIuTe YpaBHEHUE
MenpeneeBa-Knaneripona.

5. B gewm 3akmrovaroTcst 3akoHbl JlansToHa 1 ABOTapo.

6. Jaiite omnpeneneHue cpeaHell apu@MeTHyecKoil, cpeaHed KBaapaTUYHOW M
HauboJsee BEPOSITHON CKOPOCTEH MOJIEKYI.

1. UYrto Ttakoe yucio Aoraapo u uucio Jlommuara.

8. Crnemnaiite BbIBOJ OpMYII IIs <ﬂ>, o, n.

Tema 3. JIEKTPHYECTBO U MAI'HETHU3M

JlabopaTopnasi padora Ne 11
MOCTOBOW METO/] U3AMEPEHUM

1. W3MeHuTCs 1M yClIOBUE PAaBHOBECUS MOCTa, €CJIM TajlbBAaHOMETP M HCTOYHMK
TOKA TIOMEHSTh MECTAMH.

2. Kax ¢opmynmupyrorcs 3akoHs! Kupxroga.

3. BeiBeauTe ycioBre paBHOBECHS MOCTa, UCTIONB3Ys 3aKoHbI Kupxroga.

4. 3anumure GopMydy JUIs  ONpENeNeHHs CONPOTHBIEHHMS Yy4acTKa LemH,
COJIePIKAIIETO MTOCIIETI0BATENIHHO HITH MAPAIIENTHHO COSIMHEHHBIE PE3UCTOPHI.

JlaGopaTopHnas padora Ne 12
MN3YYEHMUE ABJEHUSA DJIEKTPOITPOBOJAHOCTH
N ONPEAEJEHUE YJAEJBHOI'O COITPOTUBJIEHUSA METAJIJIA
KakoBbI OCHOBHBIE MOJIOKEHUS KIACCHUECKON JIEKTPOHHON TEOPUU METAIJIOB.
3anummre GOpMyITy IS OTIpEeIeTICHUS TUIOTHOCTH TOKA.
3anummure 3akoH Oma B quddepeHnuanbHoi Gopme.
BriBegute 3akoH OMa U3 3JIEKTPOHHBIX MPEICTABICHUN.
B 4eM cyniHOCTb 31€KTPOCONPOTUBIICHUS METAIIIIOB.
OT KaKuX apamMeTpoB 3aBUCUT COTIPOTUBIICHNE TIPOBOHUKOB.
BriBectr pacuerHsie hopmyst (5) u (6).

NoookrwbdPE



Tema 4. PU3UKA KOJEFAHUA U BOJIH

JlabopaTopHasi paGora Ne 13
MN3YYEHUE 3AKOHOB KOJIEBATEJIBHOI'O ABU)KEHHUSA C IOMOLIBIO
MATEMATHYECKOI'O MASATHUKA

1. Yro takoe koiebanus. CoOctBeHHble KojieOaHus. CBoOOmHBIE KoOJeOaHUS.
["apmonnueckue KoeOaHus.

2. Haiite onpenencHus amIUIATYAbI, (a3bl, NEpUOJa, YaCTOTHI, IHKINICCKON
4acTOTHI KOJICOAHUSI.

3. Yo Ha3BIBACTCS MATEMATHYECKHUM MasiTHHKOM.

4. Kakue konebanust MaTeMaTHIeCKOTO MasiTHUKA CYUTAIOTCS MAJIBIMHU.

5. BeiBenute popmyiy nepruoia KosieOaHuH MaTeMaTHYeCKOro MasTHUKA.

6. Kak M0oXHO onpeienuTs nepruoa KoneOaHui MasiTHUKA SKCIIEPUMEHTATBHO.

7. 3anummMre ypaBHEHHE TapMOHUYECKOTO KOJICOaHUs, TMOSCHUTE (DU3HUYSCKHIA
CMBICTT BCEX BXOJISAIINX B HETO BEJIMYUH.

8. [Tonyuure Qopmyny mns pacueTa MaKCHMalbHOH CKOPOCTH KOJEOIFOIIEHCs
TOYKH.

9. [Tonyuure Gopmyiny IUIsl pacyera MaKCUMAaJIbHOTO YCKOPEHHS KOJeOIroIeics
TOYKH.

10. [Tonyuure dopmyny misi OmNpeAeiCHUs BOCCTAHABIMBAKOIICH CHIBI W €€
MaKCHMaJIbHOE 3HAYCHUE.

11. [Tonyuute nuddepenmanbHOe ypaBHEHHE TAPMOHUYECKUX KOTeOaHUH.

12. Crnenaiite BbiBOA popMyiisl morpertHocta (13).

13. [Touemy koyiebaHHMs  MaTEMAaTHYECKOTO  MAasTHHKA  HMHOTJA  Ha3bIBAIOT

KBa3uyNpyruMu KoJeOaHUsIMU.

JlaGopaTopHnas padora Ne 14
ONPEAEJIEHUE YCKOPEHUA CBOBOJHOI'O ITAJJEHUA
C IIOMOIBIO ®PUNYECKOI'O MAATHUKA

1. TaiiTe onpeaeneHne MaTeMaTHYECKOTO U (PU3UUECKOT0 MasiTHHUKA.

2.BeiBeiuTe popmyny rnepuoja KoyiedaHuil pusnueckoro MasiTHUKA.

3. Yro Takoe npuBeAeHHas AinuHa. Kak oHa cBsS3aHa ¢ MOMEHTOM MHEpUUHU (HU3HYECKOTO
MasTHHUKA.

4. Yro Takoe CONpsKEHHBIE TOUKH.

5. Chopmymnupyiite Teopemy Illtetinepa.

6. llap m OMCK C OJMHAKOBBIMM paJUycaMM M MaccaMd COBEpIIAIOT KojeOaHHs
OTHOCUTEIIBHO TOPU30HTAIIBHOM OCH, MPOXOJAIICH MO KacaTeJIbHOM K MOBEPXHOCTU. PaBHBI Jin
4acTOTHI UX KOJIEOAHUH.

JlaGopatopHas padora Ne 15
H3YUYEHUE KOJEBAHUM ITPYKUHHOI'O MASITHUKA

1. KakoBel HEOOXOAMMEBIE YCIOBHS sl BO3OYKIEHUS TapMOHHYECKHX KojleOaHUU B
MEXaHUYECKON CUCTEME.

2. Uem ompepensercs Mepuol, aMIUIUTyIa U HadaidbHas (a3a CBOOOIHBIX MEXaHUYECKHX
TapMOHHYECKUX KOJIEOaHUH.

3. KakoB ¢usudeckuii cMbIci KoddUIlMeHTa YIPYTOCTH MPY>KUHBI.

4. 3anucarh TMHAMUYECKHE YPaBHEHHUS U 3aKOHBI IBIDKEHUS TPy3a HA MPYKUHE.

5. BeiBecTu gopmyny neproa KoieOaHui MPyKUHHOTO MasTHUKA.



JlaboparopHasi padora Ne 16
ONPEJAEJIEHUE JUIMHBI CBETOBOU BOJIHBI ITPH IIOMOIIH
JUPPAKIIMOHHOMU PEIHIETKHN

1. Uro Ha3wiBaeTcs nudpakiueit cera.

2. Kak mpoucxoaut audpakiusi Ha OTHOM IIEITH.

3. Kaxk nmepepacrnpesensiercss TOTOK CBETOBBIX BOJIH Ha TU(PAKIIMOHHON pEIIeTKE.

4. Kak u3mensiercss nupakiMoOHHAs KapTHHA OT MHOTHX IIEJeH IO CPaBHEHHUIO C
nudpakieit oT OHON IICIIH.

5. Kakum 00pa3zoM MOXHO ONpPENENIWTh JIMHY CBETOBOW BOJHBI C IOMOIIBIO

TUGPaKIIMOHHON PELIeTKH.

JlabGoparopHasi padora Ne 17
OINPEJEJIEHUE KOHHEHTPALIMU PACTBOPOB I1PAU ITIOMOLIA

MNOJAPUMETPA
1. Uem oOBsICHSETCS BpallleHHE IUIOCKOCTH KOJIeOaHUIl CBETOBOIO BEKTOpa B
ONTUYECKU aKTUBHBIX BEIIECTBAX.
2. [Touemy B HCHOIB3yEMOM MOJISPUMETPE HAOIIOAETCS TPOWHOE T10JIE 3PEHHS.
3. Kakoii crioco6 ypaBHMBaHMS CBETOBBIX IOJIEH IPUMEHSIETCS B MOJIAPUMETPE.
4. Ot 4ero 3aBUCUT yroJl HOBOPOTA INIOCKOCTH KOJIeOaHU CBETOBOI'O BEKTOPA.
S. [Touemy He McHONB3yeTCS B JAAHHOM METOJIE YCTaHOBKA Ha OJMHAKOBO SIPKYIO

OCBELICHHOCTh TPOMHOTO MOJIS 3pEHUS.
Tema 5. KBAHTOBASA U ATOMHASA ®U3UKA

JlabGopaTopuas padora Ne 18
MN3MEPEHHUE BBICOKUX TEMIIEPATYP C IOMOIIBIO OIITUYECKOI'O
IMUPOMETPA
1. Yto Ha3bIBaETCs CHIEKTPAIBHON U3JIydaTeIbHOW CIIOCOOHOCTBIO Tea.
2. Yro Ha3pIBa€TCS SHEPreTUUECKON CBETUMOCTBIO TeIa.
3. Kakoif 3aK0H H311yueHHs IBISETCS CaMbIM YHHUBEPCAJIbHBIM.
4. AGCOIIOTHO YEpHOE TEJI0 U Cepoe TEJI0 MMEIOT OJIMHAKOBYIO TemrepaTypy. Kakoe u3
HUX U3JTy4daeT OoJbIle.
5. Kako# 3aK0H TEIUIOBOTO U3JIy4E€HHSI UCIIOJIb3YETCA B IPKOCTHOM ITUPOMETPE.
6. Uto Takoe sIpKOCTHAs TeMIlepaTypa.
7. Kakoli 3aK0OH ITpOBEPSIETCSI BO BTOPOIl 4aCTH pabOTHI.

JlabGopaTopnas padora Ne 19
CHATHUE XAPAKTEPUCTUK U OIIPEAEJIEHUE TAPAMETPOB

®OTODJIEMEHTA

1.Kakue Buas! poroaddexra cymectyror. Kakoit Bug gporosddexra Bbl Mccae10BaATH.

2.Kaxk ¢oTonHas Teopus ceeta 00bsicHsAET GOoTOdID(DEKT.

3.3anummre 3aK0H BHemHero goroapdexra.

4.Yto Ttakoe "kpacHas rparuia” gorodddexra.

5.0T yero 3aBHCUT BEIMYMHA TOKA HACHILEHUs NTpH HoTor(deKTe.

6.Kaxkas xapakrepuctuka Gpotodrddexra 3aBUCUT OT YaCTOTHI MATAFOIIETO CBETA.

JlaGoparopHasi padora Ne 20 .
MN3YYEHUE CIIEKTPA BOJOPOJA U ONPEJAEJEHHUE NIOCTOAHHOU

PUJABEPT A
1. Yro Takoe CIEeKTp U3JIy4YEHHUS.
2. Yro Takoe crieKTpalibHas TUHHUSL, CEPHUSL.

3. Kakwue cylecTByroT cepuu B CIIEKTPE BOAOPOA.



2. Kak oObsicusier Teopus bopa nuHeiuaTsii ClieKTp aTOMOB.

3. Kak 3aBucut paanyc bopoBckoii opOHUTHI OT TJIaBHOT'O KBAHTOBOTO uucia N. Uemy
OH paBeH Mpu N — 0.

4. [Touemy B cieKTpe BOJOPOJIHOM JIaMITbl COCTOUT M3 OOJILLIOTO YKCIIA JTUHUI, a He
TOJIBKO U3 JJMHUKA aTOMApHOT0 BOAOPOJA.

5. Jlns yero ucnonb3yercsa B JaHHOU paboTe pTyTHAs JIaMIla.

Kpurepun omenkn:

1 6ann BBICTABISCTCS CTYACHTY, €CIM OH HMCYEPIBIBAIONIC, JIOTHYECKH M apryMEHTHPOBAHO
u3JaraeT MaTepual mo Teme J1abopaTopHOi paboThl; 0OOCHOBBIBAET COOCTBEHHYIO TOUKY 3PCHHUS
OpU  aHaM3e OKCICPHUMEHTAIBHBIX JIAaHHBIX, CBOOOJHO OTBEYAaE€T HA IOCTABJICHHBIC
JIOTIOTHUTEIFHBIC BOTIPOCHI, IeTIaeT 000CHOBAHHBIC BBIBOIHI

0,5 6anaa BeICTABISIETCSl CTYIEHTY, €CJIM OH JIEMOHCTPUPYET JIOTHYHOCTh M JO0Ka3aTeIbHOCTh
U3JI0KECHUSI MaTepraia Mo TeMe J1abopaTopHOH pabOThl, HO JOIYCKAET OTHEIbHbIE HETOYHOCTH
IPU HMCIIOJIb30BAaHUH KJIFOUEBBIX MOHSTHIA; B OTBETaX Ha JIOMOJIHUTEILHBIC BOMPOCHI MMEIOTCS
HE3HAYUTCIIbHBIC OHII/I6KI/I,

0 Gajsia BBICTABISICTCS CTYJCHTY, €CJIM OH HE PACKpbUl MaTepHal IO TeMe JIabopaTOpHOU
paboThL.

CocraBuTenb,
K.T.H., JOIICHT B.II. /lanbko




IIpunoxenne 5

MuHHCTEpCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
®enepalibHOE TOCYAApCTBEHHOE OI0XKETHOE 00pa30BaTEIbHOE YUPEKIECHUE BBICIIETO
o0Opa3oBaHUs
«Poccuiickuii 5koHOMUYeCcKui yHuBepcuTeT uMenu ['.B. [1nexanosay»
Kpacnonapckuii pumman POY um. I'.B. [lnexanosa

Kadenpa Toprosim n o01mecTBeHHOr0 MUTAHUS

HepequL TEM HHCKyCCHﬁ AJIS MIPOBEACHUS KPYIJIOro CTOJIa
o JTUCUMIIJINHE «Puzuka»

Tema 1. PU3NYECKHUE OCHOBbI MEXAHUKHA

Huckyccus «Kpyenviii cmony no obécyycoenuio npoonemvt «OCHOGHbIE 3AKOHbBL U
nON0MHCEHUA KNACCUYECKOU MEXAHUKU. 3AKOHbL COXPAHEHUS 6 RPUPOOe U MEeXHUKE. »

Bonpocul ona 06cyarcoenus
. OnpeneneHue myTH Npyu NpOU3BOJIbHOM ABH)KEHUN MaTEPUATIbHON TOUKH.
. ChopmynupyiiTe CBOWCTBO aJIUTUBHOCTH UMITYJIbCA.
. ChopmynupyiiTe DpUHLIUN CYTIEPIO3ULIUHN CUIL.
. B uém cocrout paznuune MEXy MOHATUSIMU SHEPTUU U PAOOTHI.
. UeM 00yCIIOBIEHO U3MEHEHHE TOTEHIIMATILHON SHEPTUH.
. UeM 00yCIIOBIIEHO U3MEHEHNE KHHETHYECKOW YHEPTUH.
Krnaccuueckass MexaHMKa ¥ TPaHULIbI €€ IPUMEHUMOCTH.
. OCHOBHBIE 3aKOHOMEPHOCTH JIBHKEHHUS TOUKU MO OKPYKHOCTH.
. [loHsiTHE COCTOAHMS B KJIIACCUYECKON MEXAHUKE.
0. INepBerit 3akoH HproTOHA M TOHATHE HHEPIUAITBHOW CUCTEMBI OTCUETA.
1. Bropoii 3akoH HploTOHA Kak ypaBHEHHE JABHKEHHUSL.
12. Cuna xaxk mpou3BOIHAS UMITYJIbCA.
13. Tperuii 3axoH HpI0TOHA M 3aKOH COXpaHEHUS UMITYJIbCA.
14. HeunepuuanbHble cucTeMbl oTcueTa. CHlbl HHEPLUU.
15. 3akoH coxpaHeHMs UMITYJIbca Kak (hyHIaMEHTAIbHbIN 3aKOH MPUPO/IBL.
16. PeakTuBHOE JIBMKEHHE.
17. Teopema o JBM>KEHUU LIeHTpa HHEepIMU. CUcTeMa LIEHTPa UHEPIUH.
18. MomeHT uMITybca. 3aKOH COXpaHEHUS MOMEHTA UMITYJIbCA.
19. MoMeHT cuiibl. Y paBHEHHUE MOMEHTOB.
20. CBs13bp MEXy KHHETHUECKUMH SHEPTUSAMHU B PA3IMYHBIX CHCTEMaX OTCUETa.
21. 3akoH coxpaHeHHs SHepruu B MexaHuke. OOmeduznyeckuii 3aKOH COXPaHEHUS
SHEPIHH.
22. YpaBHEHUs ABWKEHHS U paBHOBECHUS TBEPAOTO Tea.
23. DHeprus ABIKYIIETOCS Tela.
24. MOMEHT MHEPIMHU Tella OTHOCUTEIBHO OCH. BpamaTenbHblii MOMEHT.
25. O01mme cBOMCTBA KUAKOCTEN U ra30B.
26. YpaBHEHHUsI paBHOBECHUS U JIBUKEHHUS )KUKOCTH.
27. VineanpHast v BS3Kast )KUIKOCTb.
28. I'mapocTaTka HEC)KUMAEMOM KUIKOCTH.
29. Kunemarnueckoe onucanue ABUKEHUS KUTKOCTH.
30. Teuenue xxuakoctu no Tpyoe. @opmymna Ilyazeins.
31. 3akonb mojgobus. ®opmyna Crokca.




32. Yupyrue Hanpspkenus. 3akoH ['yka. PacTspkeHue u cxatue cTepKHew.
Tema 2. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA

Huckyccusa «Kpyenwtit cmony no oocyxcoenuro npooiemvl « OCHOBHbBIE NOJIOHCEHUSA
MONEKYAAPHO-KUHEMUYECKOTl meopuu u mepmoOuHaAMUKU »
Bonpocul ona 06cyacoenus
1. Ocobennoctu rpaduka GyHKIMUA paclpeieieHUs] BEJIMYMHBI CKOPOCTH MOJIEKYIT
UJeabHOTO rasa.

2. JlaBiieHue ra3a ¢ TOUKH 3pEHUS MOJIEKYIISIPHO-KUHETUUECKON TEOPHH.

3. Knaccugukaius 1 ycTpoHCTBO TEMJIOBBIX MAllUH.

4. OO6patumMbie 1 HEOOPATUMBIE TETIIOBBIE MPOLIECCHI.

S. OCHOBHBIE THUIIBI TEIUIOOOMEHHBIX aIIapaToB.

6. TemoBoe nBuxkeHNE. MaKpOCKOIIMYECKUE TapaMETPBI.

7. VYpaBHEHHE COCTOSIHUA. BHYTpeHHS SHEprus.

8. WHTEeHCUBHBIE U SKCTEHCUBHBIE IapaMeTphl. Y paBHEHUE COCTOSIHUS UAEaJIbHOTO
rasa.

9. OcHOBHBIE 3aKOHBI HJCAJIBHOTO Ta3a.

10. JlaBneHne ra3za C TOYKM 3pEHUS MOJIEKYJISIPHO-KMHETUYECKOH TEOpHH.
MonexkyJIsIpHO-KHHETHYECKHUIM CMBICII TEMIIEPATYPHI.

11. TemnoeMKoCcTh MHOTOATOMHBIX I'a30B.

12. [TepBoe Hauao0 TEPMOIMHAMUKH.

13. OHTpoOnusl.

14. Bropoe Hauyano tepMoauMHAMUKH, TEPMOJUHAMUYECKHE MOTEHLIUANbl U YCIOBUS
paBHOBECHSI.

15. [Torsitie o ¢usnmyeckoir kuHetuke. Juddy3us ©  TEIUIOMPOBOIHOCTD.

Kosdduunent muddysuun. Kosdduuument temnonpoBoaHoctu. TemmepaTyponpoBOIHOCTS.
Bpewmst BoipaBHuBanus. Jud¢dy3us B razax u TBEpAbIX Tenax. Bsskocts. JmHamMudeckuili u
KHHEMaTH4eCKHii K03 PUIIMEHT BA3KOCTH ra30B U KHUJIKOCTEH.

16. ®a3pl W (Da3oBeie TMpeBpaleHusA. YciaoBue paBHOBecus (a3. DazoBwie
nuarpamMmbl. YpaBHenue Knaneiipona — Knaysuyca. Kputnueckas touka. MetactaOuibHble
coctosHMs. TpoitHas TouKa.

17. YpasHeHnue Ban-nep-Baanbca. @a3oBble Iepexoasl BTOPOro poja.

Tema 3. JJIEKTPUYECTBO U MAT'HETHU3M

Juckyccua «Kpyzanotit cmony no oocysycoenuro npoodaemol «OcHoéHbvle NON0HCEHUA
INEKMPOCMAMUKU U 3AKOHbL ROCHOAHK020 MOKA. OCHO8HbLE 3aKOHDL ITNEKMPOOUHAMUKU)
Bonpocwt dns 0b6cyocoenus
1. DNEKTPUYECKUIA 3apsi/i M HANPSHKEHHOCTD JIEKTPUYECKOTo Mmosisl. JMCKpeTHOCTh
3apsna.

3akoH Kynona. [Ipunnun cyneprno3uimu.
Pabora anexrpocraTrueckoro nois. L{upKymnsuus 31eKTpocTaTH4ecKoro moJis.
[Torennman. CBA3p NOTEHIIMAIA C HAIIPSKEHHOCTBIO AIEKTPOCTATHYECKOTO MOJIS.
ITpoBOAHMK B 3JIEKTPOCTATUYECKOM T0JIE. M 1eanbHblil IPOBOIHUK.
EMKOCTh KOHJIEHCATOPOB PA3IMYHON T€OMETPUIECKON KOHPUTYpaIUH.
VYcnosue cymectBoBaHus Toka. 3akoHbl Oma u [xoyna — Jlenna. CropoHHue
cunbl. D/IC rampBaHMYECKOTO 3JeMeHTa. 3akoH OMa i y4yacTkKa LENu ¢ TaJlbBAHUYECKUM
anemenToM. IIpaBuna Kupxroda.

8. Cwita JlopeHna n cuna Amnepa. BekTop MarHuTHON MHIYKIUU.

9. MarsuTtHoO€ 110J1€ IPOCTEUINUX CUCTEM.

Nooghk~owh



10. Butok ¢ TokoM B MarHUTHOM Ioje. [loreHnnanbHas SHeprus BUTKa ¢ TOKOM BO
BHEIIHEM MArHUTHOM Iosie. PaMka ¢ TOKOM B OZHOPOJHOM MAarHUTHOM Iojie. MOMEHT cuil,
JICHCTBYIOIUI HA PaMKY.

11. SIBiienue anexkTpoMarHuTHOW uHAYKuK. [IpaBumno Jlenna.
12. Tox cmenienusi. Cucrema ypaBHeHuit MakcBesia.

13. Toxu dyko.

14. I'eneparop nepeMeHHOro Toka. Llenu nepeMeHHoro Toka.

Tema 4. DU3UKA KOJIEBAHUU U BOJIH
Juckyccus «Kpyenotii cmon» no ooécyyucoenuto npoonemovt «Konebamenvmvie u
60IHOBblE NPOUECCHl 6 MEXAHUYECKUX, IIEKMPUYECKUX, AKYCMUYECKUX U ONMUYECKUX

ABJICHUAX.

Bonpocuwt 0151 06cyorcoenus

1. AMITIUTYAQ, KpyroBasi 4acToTa, (haza rapMOHMYECKHX KOoJIeOaHuil.

2. CrnosxeHue CKalsIpHbIX U BEKTOPHBIX KOJIEOaHUI.

3. MasTHUK, Tpy3 Ha IPYKUHE, KOJIeOaTeNbHbIN KOHTYD.

4, CBoOonHbIe 3aTyxaromue Koyebanus. Koagduiment 3atyxanus, Jiorapupmudec-
KW TEKPEMEHT, JOOPOTHOCTb.

S. ®a3oBas IJIOCKOCTh OCHMJUIATOPA. OHEPreTUYECKUE COOTHOUIEHMS IS

ocumusitopa. IloHATne 0 cBA3aHHBIX ocuMIUIATOpax. JlelicTBHE NMEPUOANYECKUX TOIYKOB Ha
FapMOHMYECKUI OCLWILIATOP.

6. Pe3onanc. Pe3oHaHCHBIE KpUBBIE.

7. OcumaTop Kak creKkTpanbHbli npudop. MoaynupoBanHble KonebaHus. CrekTp
aMILTUTYAHO-MOAYJIMPOBAHHOTO KOJIEOAHNUS.

8. BoinyxaeHHble Koie0aHus: OCHULISATOpA MO AEUCTBUEM CUHYCOUAIBHOM CHUJIBI.

Amiuintyna u ¢a3a npu BeIHYXIEHHBIX KOJeOaHHSIX.
BoinykeHHbIE KOJI€0aHUS B 3JIEKTPUUECKUX IIETISIX.

10. Bonnsl. [Tnockast ctanimoHapHasi BOJIHA.

11. IInockast cuHyconanbHast BOJIHA.

12. berymue u crosiune BOJIHBI.

13. dazoBast CKOPOCTB, [UTMHA BOJHBI, BOJIHOBOE YHCIIO.

14. [Tonspuzanus.

15. WnTepdepenius CHHyCOUJalbHBIX BOJH.

16. PacnipocTpaHeHne BOJIH B cpefiax ¢ AUCIIEPCUEN.

17. WuTepdepeHius MOHOXPOMAaTUYECKUX BOJIH.

18. @yHKIMS KOTEPEHTHOCTH.

19. WnuTepdepenius BOJH.

20. [Mpunmun TI'roiirenca — @penens. Ilpubmmxenne @penens. Ilpubnmxenue
®paynrodepa.

21. [Tpocteie 3amaun audpakuuu: Audpaknyus HAa OAHOM M HAa MHOTHX IIEJNAX.
JudpaxknuonHas peeTka.

22. Judpakuus Ha KPYriioM OTBEPCTHH.

23. Hudpaxus OpayHrodepa u CeKTpaIbHOE pa3IoKeHHE.

Tema 5. KBAHTOBASI U ATOMHASA ®U3UKA

Huckyccusa «Kpyenwtit cmon» no oocyymcoenuro npoonemot «Cospemennan pusuveckas
Kapmuna mupay.

Bonpocw o5 0bcyacoenusn




1. @dotoanekrpuueckuii 3¢ ¢dekt, cTabuIbHOCTh U pa3Mepbl aroma. CTpoeHue
aTOMHOTO siApa.

2. [Toctynatet bopa.

3. Jluneituateie cnekTpbl aToMoB. [IpMHIMI COOTBETCTBHS. DHEPTUS U HMITYJIBC
CBETOBBIX KBAaHTOB.

4. DnemMeHTapHasi KBAHTOBAsl TEOPHS U3TyYeHUs. TennoBoe paBHOBECHE U3ITyUEHUSI.

o. ['unoresa ne bpoitns. Audpakmuus snexTpoHoB. Judpakinus HEUTPOHOB.

6. BonHoBbIe CBOICTBA MHUKpPOUYACTHI] M COOTHOILIEHHUS HEOMPEIEICHHOCTEH.
Habopsl 01HOBpEMEHHO U3MEPUMBIX BEIHYHH.

7. Slnepubie  peakuuu. MexaHM3Mbl  AJIEPHBIX — peakiuud. PaaroakTHBHBIE
MpEeBpaIlCHHs] aTOMHBIX SIJIEP.

8. Peakuusi anepnoro paenenus. llemnas peakuusi aeneHus. SIepHbIA peakTop.
[IpoOnema UCTOUHUKOB IHEPTUU. TepMOsIIEpHbIE pEaKIIIH.

9. VYrpaBisieMblii TEPMOSJICPHBIA CUHTES.

10. ATOMHO-MOJIEKYJISIPHOE CTPOCHHE BEIIECTBA.

11. AtomHoe sapo. KBapku. DOnemeHTapHble YacTULbI, JIENTOHBL, AJPOHBI.
B3anmornpespaiieHus 4acTuil.

12. CunpHO€, 5SIEKTPOMarHUTHOE, ciaaboe W TpaBUTALMOHHOE B3aMMOJCHCTBUS.
Nepapxus B3aMMOICICTBHIA.

13. O eauHBIX TEOPUSIX MATEPUU U TOJIA.

14. dwusnyeckas KapTuHa MUpa Kak (puinocodcekas Kateropusi.

Kpurtepuu ouenku:

2 0ajja - BBICTAaBISCTCS CTYICHTY, €CIIM HWCUYEPIBIBAIONIE, IOCIECJOBATEIbHO, YETKO U
JOTHYECKH CTPOWHO W3JIaraeT MaTepuall, yMEET TECHO YBS3bIBaTh TEOPHIO C MPAKTUKOM,
UCIIONIB3yeT B OTBETE MaTepual MOHOTrpaduyeckoil JuTepaTyphl, MPaBHIBHO OOOCHOBBIBACT
[MPUHATOC PCHICHUEC, BJIAACCT Pa3HOCTOPOHHMMH HABbIKAMHW MW IMPUCMAMH BbIIIOJIHCHUA
NPaKTUYECKUX 3a/1a4;

1,5 6ans10B - BBICTABISAETCS CTYIEHTY, €CJIM OH IO CYLIECTBY HM3JaraeT MaTepuai, IpaBUIbHO
IOPUMEHSET TEOPETUYECKUE IMOJIOKEHUsI NpU peleHHM MPaKTHYEeCKUX BOMPOCOB MW 3ajady,
BJIaaccT HCO6XOI[I/IMBIMI/I HaBbIKaMH U IMIpUEMaMU UX BBITIOJIHCHUS

1 6aJyu1 - BBICTaBIISETCS CTYJCHTY, €CIIM OH UMEET 3HaHUS TOJIbKO OCHOBHOI'O MaTepuana, HO He
YCBOWJI €T0 JEeTajieid, JOMYCKaeT HETOYHOCTH, HEIOCTATOYHO IpaBHIIBHBIE (OPMYIUPOBKH,
HapyLIEHHs JOrMYECKON TOCIEJ0BATEIbHOCTH B U3JI0KEHUH ITPOIPaMMHOI0 MaTepuaa.

0 0aJyu1a - BBICTABIIACTCS CTYACHTY, KOTOPBIH HE 3HAE€T 3HAYMTEIHHON YacTH NPOrPaMMHOTO
MmarepHaia, JOMyCKaeT CYyIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIIUMH 3aTPyJHEHUSIMHU
OTBCYACT HA NPAKTUKOOPUCHTUPOBAHHBIC BOIIPOCHI.

CocraBuTeb,
K.T.H., JOIICHT B.II. /laasko




Ipuaoxenne 6

MuHHCTEpCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
®enepalibHOE TOCYAApCTBEHHOE OI0XKETHOE 00pa30BaTEIbHOE YUPEKIECHUE BBICIIETO
o0Opa3oBaHUs
«Poccuiickuii s5xkoHOMUYecKui yHuBepcuteT uMenu 1. B. [1nexanoay»
Kpacuonapckuit pmman POY um. I'.B. [Inexanosa

Kadenpa Toprosim n o01mecTBeHHOr0 MUTAHUS

Tembl pedepaToB U T0KJIAT0B
no AucuunInHe «@uznka»

Tema 1. PU3NYECKHUE OCHOBbI MEXAHUKHN

. Meronbl pu3nuecKoro UCCIeI0BaHus: OIIBIT, THIIOTE3a, IKCIIEPUMEHT, TEOPHSI.
. Baxxneiimue 3tansl ucropun GU3UKU.

. Ponb u3uMKy B pa3BUTHH TEXHUKH U BIMSHAE TEXHUKH HA pa3BUTHE (UUKU.
. PasamepHocTh ¢pusnueckux BenuuuH. OcHoBHbIE eanHULBI CH.

. [Ipenmer mexanuku. Kitaccuueckass MExaHHKa.

. Ponb poccuiickux yyeHbIX B CTAHOBJIEHUH (DU3MKH.

. Poccuiickue yuensie — naypeatrsl HobeneBckoi mpeMun 1o Gpusmke.

. Posib MaTemMaTHKU B ONMCAHUU SIBJICHUN IPUPOJIBI.

. Maremaruueckuil annapaTt GU3NUKH.

10. PazButue gusnueckoil Hayku B Poccun Ha COBpEMEHHOM JTarle.

11. HayuHnsle ¢u3uueckue mKobl B COBpeMeHHO# Poccun.

12. 3nayenue 3akoHOB 1. Hpl0TOHA B CTaHOBJIEHUH KJIACCUYECKON (DU3UKU.

O 0 1N DN K W~

Tema 2. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJIMHAMUKA

JluHaMu4eckre ¥ CTaTUCTUYECKHE 3aKOHOMEPHOCTH B (pU3HKe.
CratucTudeckuii 1 TepMOAMHAMUYECKUN METOIBL.
JlaBneHue ra3a ¢ TOYKH 3pEHUSA MOJIEKYIIIPHO-KUHETUYECKOU TEOPHH.
MonexkyJIsipHO-KHHETHYECKHUI CMBICIT TEMIIEPATYPHI.
IlepBoe 1 BTOpOE HA4YaJIO0 TEPMOIUHAMUKHU.
Tennossie MamuHebl. [{ukn Kapro. Makcumanshsiil KI1/] TeruioBoli MammHsL.
[ToBbrmienne 3¢ (heKTUBHOCTH paboTHI IBUTAaTENe BHYTPEHHETO CrOPaHHUs.
[ToBbimenue 3 PpexkTUBHOCTH PaOOTHI AU3EIBbHBIX ABUTATEIEH.
IIpoekTbl BEUHBIX JBHMraTejae M  JI0Ka3aTeJbCTBA HEBO3MOXHOCTH  HX
CYIIECTBOBAHMS.

10. Pacnpenenenne Maxkcsena. Pactipenenenue yacTuil o abCoMOTHBIM 3HAYEHUSIM
ckopocTtH. CpelHsAsl KMHeTH4YecKas dHeprus dactui. CKOpPOCTH TEIIOBOTO JIBH)KEHMS YaCTHLL.
Pacnpenenenne bonbimana. Pacnipenenenue I'u60ca.

CoNoR~WNE

11. DJIEKTPUYECKUN TOK B BaKyyMe.

12. TepMOoaJIEeKTPOHHAS YMUCCHSI.

13. DOnekTpudeckuit Tok B rase. llpomecchl HWOHM3aMM W PEKOMOWHAITUH.
DJIEKTPONPOBOAHOCTD CIIA00MOHU3UPOBAHHBIX Ta30B.

14. [TonsiTHE o0  ma3me. [Mnasmennas  4acrora. JleGaeBckas  JUIMHA.

DJIEKTPONPOBOJAHOCTH TJIa3MBI.



Tema 3. JJIEKTPUHYHECTBO U MAI'HETHU3M

[IpenmMet KIaccuuecKoil MEKTPOIUHAMUKY.

DHeprusi B3auMOICUCTBUS JIEKTPUUECKUX 3aPsI0B.

3akonbl Oma u Jlxoyns — Jlenna.

Cuuia Jlopenua u cuna Ammepa.

Cucrema ypaBHeHU MakcBesuia B 2JIEKTPOJUHAMUKE.

DnekTpocraTudeckas teopema ["aycca.

DOHeprus B3aUMOJACWUCTBUSA DJIEKTPUUYECKUX 3apsAI0B. ODHEPrus CHCTEMBI
3apsKEHHBIX TPOBOJIHUKOB. DHEPrust KoHAeHcaTopa. [IMoTHOCTh SHEpruu JIEKTPOCTATUYECKOTO
OIS

NoookowhE

8. JIBr>keHUe 3apsKeHHON YaCTHIIBI B 3JIEKTPUYECKOM M MarHUTHOM TOJISIX.

9. 3akoH buo — CaBapa. [IpuHuun cyneprno3unum.

10. MarnuTHas sHeprus Toka. [[MoTHOCTh MAarHUTHOM YHEPTUU. DHEPTHS U CHIIBI.

11. @dapajeeBcKass M MAKCBEJUIOBCKas TPAKTOBKA SIBICHUS 3JEKTPOMArHUTHOU
WHIYKIUU.

Tema 4. PU3NKA KOJESAHUA U BOJIH

1. [Tonsitne o0 KoyeOaTENBHBIX TMpoleccax. EMuHBIA MOAX0M K KOJICOAHUSIM
pasInYHON (pU3NUECKON IPUPOIBI.

2. KommnexcHast popma npeacraBienus konedanuii. BekropHsie auarpaMmel.

3. [Tponiecc ycraHoBiIeHMs KosneOaHMHA. BpeMs ycTaHOBIEHMS U €ro CBsi3b C
JTOOPOTHOCTHIO.

4. PuznyecKkue CUCTEMBI, COAEPKALLNE HETMHEHHOCTb.

o. Cdepudeckue v MAITHHIPUICCKUE BOJHEI.

6. O dexr Honmuepa u ero npuMeHeHNE B TEXHUKE U METULIMHE.

1. [TponosibHBIE BOJIHBI B TBEPAOM Tene. BekTop Ymoga.

8. VYrpyrue BOIHBI B ra3ax U )KMJIKOCTSAX. Y JapHbIE BOJIHBI.

9. Judpaxnus @payHrodepa u CIeKTpaIbHOE Pa3IoKEHHE.

10. [Mpunmun TIroiirenca — @penens. [Ipubmmxenne @penens. Hurerpan u
mudpaxius Openens.

11. [TpumeHenue nHTeppepeHunn B TexHuke. HTepdepomeTpsl.

12. [Tpunuun ronorpaduu. PacnpocTpanenue cBeTa B BEIIECTBE.

13. ONEeMEHThl KPUCTATIOONTHKU. OJIEKTPOONTHYECKNE W MArHUTOONTHYECKHE

SIBJICHUSL.

Tema 5. KBAHTOBASA U ATOMHASA ®U3UKA

1. [TpotuBOpeuns kiaccuueckor ¢puzuku. [IpoOGneMsl n3mydeHns YepHOro Tefa.

2. OtkpeiTue nocrosHHol [1nanka. KBanToBas Mexanuka. PensatuBucTckas
MEXaHMKa.

3. DJIEMEHTHI CHIENUATbHON TEOPUU OTHOCUTEIBHOCTH.

4. ATOMHas (U3MKa U SHEPTeTHKA.

5. ®oroaddext. Ipdext Komnrona.

6. Ob6ocHoBanMe uzel kBantoBaHus: onblTel @panka u ['epua, onbiTe LTepHa u
I'epnaxa.

7. OO0BsicHEeHHE TYHHENTBHOTO 3P QeKTa U yCTOWIMBOCTH aTOMA.

8. Vpasuenue lllpennHrepa u ero npuMeHeHHE.

9. 3agaHue COCTOSIHUS MUKPOUYACTHIL; BOJIHOBAs (DYHKIHS; €€ CTAaTUCTUYECKHI

CMBICIJI.
10. OCHOBHBIC TTOJI0KEHHS o6u1e171 TCOPHUU OTHOCUTCIILHOCTH.



11. Cr1pyKTypa 31€KTPOHHBIX YPOBHEN B aTOMAX.

12. [Tpuntun paboThl KBAaHTOBOTO TeHepaTtopa. TBEpIOTENbHBIC W Ta30pa3psiaHBIC
nasepsl. Pagnocniekrpockonus. [lepsbiit masep. IlepBbie sasepsl.

13. Cratuctuyeckoe  ONMUCAaHHE  KBAHTOBOM  CHUCTEMbI,  pa3jiHuue  MEXAY
KBaHTOBOMEXAHUYECKOM M CTaTUCTUYECKON BEPOSTHOCTSIMMU.

14, Teopema HepHcra u ee ciencrBusl.

15. Crpoenue kpuctayios. MccienoBaHue KpUCTAUIMYECKUX CTPYKTYP METOAAMM
PEHTTeHO-, JIEKTPOHO-, HEUTPOHOTpaPUH.

16. Todeunsle nedeKThl B KPUCTAUIaX: BAKAaHCHH, NMPUMECU BHEIPEHUS, MPUMECH

3amelneHus. KpaeBble 1 BUHTOBBIE AUCIOKaLUK. [lycIoKanys U IIACTUYHOCTh. AKYCTHUYECKHE U
ONTUYECKHE KOJICOAHUS KPUCTAIUTMYECKON PEIIETKH.

17. OKCcIIepUMEHTAIbHOE HCCIIeI0OBaHUE KOoJIeOAaTeNbHOIO CIEKTpa: IOIJIOLICHNe
UH(PPAKPACHOTO HM3IyYEHHUS B MOHHBIX KPUCTAJUIaX, KOMOMHAIMOHHOE paccesHHue, HeyIpyroe
paccesiHie HEHTPOHOB.

18. TennoeMKoCTh KPUCTAJUIOB IIPU HU3KHUX U BBICOKMX TeMIlepaTypax. Pemerounas
TETUIONPOBOHOCTb.
19. DIEeKTPONPOBOIHOCT, MeTauioB. Hocutenu Toka B MeTaiax, TOYHOCTH

KJIACCHYECKOM 2JIEKTPOHHON TeopHuu. DIEKTPOHHBINH (hepmu — ra3 B meTaiie. Hocurenu Toka kak
KBa3W9aCTHUIIbI, DIIEKTPOHHAS TETUIOEMKOCTbD.

20. O enuHBIX TEOPUSX MATEPUH U TOJIS.

21. duznyeckas KapTHHA MUPa Kak GUIIOCO(CKas KaTerOpHsl.

Kpurepum ouenkmu:

2 Gaju1a - BBICTABIISIETCS CTYACHTY, €CIM  CojAepxkaHue pedepara COOTBETCTBYET 3asBJICHHON B
Ha3BaHUM TeMaTHKe; pedepaT opopMiIeH B COOTBETCTBUU € OOLIMMHU TpeOOBAHUSAMU HAMUMCAHUS U
TEXHUYECKUMHU TpeOOBaHUSAMHU oopmiieHHs pedepara; pedepar UMeeT YETKYIO KOMITO3UIMIO U
CTPYKTYpY; B TeKcTe pedepara OTCYTCTBYIOT JIOTUYECKME HApYIIEHUs B IpeJCTaBICHUH
MaTtepHaia; KOppeKTHO o(pOpMIIeHbI U B IOJTHOM 00BbEME MpeICTaBIEHbl CIUCOK MCIIOIb30BaHHOM
JUTEpaTyphl W CCBUIKM Ha HCHOJb30BAaHHYIO JIUTEpaTypy B TeKcTe pedepara; pedepaT
IpeJCTaBIsieT COOOM CaMOCTOSTENbHOE MCCIIEOBAHUE, MPEJCTAaBICH KadeCTBEHHBIH aHaIM3
HalJICHHOTO MaTepuaia, OTCYTCTBYIOT (DaKThI TIaruaTa;

1,5 6anJ10B - BBICTaBIISIETCS CTYACHTY, €CIIM COJIep)KaHue pedepaTra COOTBETCTBYET 3asIBICHHOM B
Ha3BaHUM TeMaTHke; pedepaT opopMiIeH B COOTBETCTBHM ¢ OOLUIMMU TPeOOBAHMSIMU HAIMCAHUS
pedepara, HO €cTh MOTPEIIHOCTH B TEXHUYECKOM oOQOopMIIeHUH; pedepaT HMeEeT YETKYIO
KOMIIO3UIIMI0 U CTPYKTYpy; B TEKCTe pedepaTa OTCYTCTBYIOT JIOTMYECKHE HapyIIeHUs B
IpEJCTaBICHUH MaTepuaia; B IIOJIHOM O00bEME NPEJCTaBIEHbl CIHMCOK HCIOJIb30BaHHOM
JUTEpaTyphl, HO €CTh OIIMOKH B O(OPMIIEHHHU; KOPPEKTHO O(OPMIEHBI U B MOJIHOM OOBEME
MIPEJICTAaBICHbl CCHUIKM Ha HCIOJB30BaHHYIO JIUTEpaTypy B Tekcre pedepara; pedepar
IpeJCTaBIsieT COOOM CaMOCTOSITEIbHOE HCCIIEJOBAaHUE, NPEACTABICH KaueCTBEHHBINH aHaIN3
HalJICHHOT0 MaTepuaa, OTCYyTCTBYIOT (DaKThl IUIaruara;

1 06anu - BBICTaBISETCS CTYAEHTY, €CIIM COJEp)KaHHe pedepara COOTBETCTBYET 3asBICHHON B
Ha3BaHWU TEMaTHKe; B LeloM pedepar opOpMIIEH B COOTBETCTBHUU C OOIMMMU TpeOOBAHUSIMH
HanMcaHus pedepara, HO €CTh MOTPEIIHOCTH B TEXHHYECKOM O(OpPMIIEHUH; B IIEJIOM pedepaT
uMeeT YETKYI0O KOMIIO3UIMIO U CTPYKTYPY, HO B TEKCTE pedepara ecTh JIOTUYECKUE HapyIIeHHs B
OpEeJCTaBICHUN MaTepuana; B TOJIHOM O0OBbEME TNPEACTaBICH CIHCOK MCIOJIb30BaHHOM
JUTEpaTyphl, HO €CTh OMIMOKH B O(QOPMIICHUU; HEKOPPEKTHO OGOpPMIEHBI WM HE B IMOJHOM
00BbEME TpEeACTaBICHbl CCHUIKM Ha HMCIOJIb30BAaHHYIO JIMTEpaTypy B TEKCTe pedepaTa; B ILEIOM
pedepar npeacTaBisieT co00i caMOCTOSITETLHOE UCCIIEI0OBaHKE, ITPE/ICTABICH aHaJIN3 HallJIGHHOTO
MaTepuana, OTCYTCTBYIOT (aKThI MJIaruara;



0,5 6anna - BBICTABIISCTCS CTYACHTY, €CIM B LEJIOM COJepXkaHue pedepara COOTBETCTBYET
3asBJICHHOW B Ha3BaHWM TEMaTHKe; B pedepare OTMEUEHbl HApYIICHUS OONUX TpeOOBaHMI
HanucaHus pedepara; ecTb OMHMOKHA B TEXHUYECKOM O(QOPMIICHHH; €CTh HApYIICHHSI KOMITO3UIHU
U CTPYKTYpHI; B TeKCTe pedepara ecTh JIOTUYECKUE HAPYIICHHUS B MPEICTABICHUU MaTepHala; B
IOJTHOM 00BEME TMPE/ACTaBIEH CIHCOK HCIOIB30BAaHHON JUTEpaTyphl, HO €CTh OIIMOKH B
oopMIIeHHH; HEKOPPEKTHO O(OPMIICHBI W HE B TOJHOM OOBEME MPE/ICTABJICHBI CCHUIKM Ha
UCTIOIB30BaHHYIO JIMTEpaTypy B Tekcre pedepara; pedepar He mpeacraBiusier co0oi
CaMOCTOSITEIILHOTO MCCIICIOBAHUs, OTCYTCTBYET aHaIM3 HAHIEHHOTO MaTepualia, MPUCYTCTBYIOT
qacThIe cllyyau (DaKTOB IJIaruara;

0 6aJ1a - BBICTABIISICTCS CTYJICHTY, €CJIH COJIepIKaHue pedepata He COOTBETCTBYET 3asBICHHON B
Ha3BaHUM TEMAaTUKE WU B pedepare OTMEUYCHBI HApyIIEHUS OOIMX TpeOOBAaHHMI HaMCaHUS
pedepara; ectb OmMHUOKH B TEXHHYECKOM OGMOPMIICHWH; €CTh HapyIICHUS KOMIIO3HMIIUU H
CTPYKTYpBI; B TeKCTe pedepara ecTh JIOTHYECKHE HApYIICHUs B MPEICTaBICHUHN MaTepHaia; He B
MOJTHOM O00BEME TPEICTABICH CIMCOK WCIIOJIb30BAHHON JIMTEPATyphl, €CTh OIIMOKH B €ro
oopMmieHNH; OTCYTCTBYIOT WJIM HEKOPPEKTHO OGOPMIIEHBI M HE B TIOJHOM OO0BEME
MPEJCTAaBICHBl CCHUIKM Ha KCIIOJIb30BAaHHYIO JIMTEpaTypy B Tekcte pedepara; pedepar He
MPEICTaBIsET COOOH CaMOCTOATENBHOTO WCCIENIOBAaHMS, OTCYTCTBYET aHallM3 HalJAEHHOTO
MaTepuaiia, TeKCT pedepara mpejacrariseT coOoil HenmepepaOOTaHHBI TEKCT APYroro aBTOpa
(Ipyrux aBTOpPOB).

[Tpu ouennBanuu pedeparta HyAEM O0AUIOB OH JOJDKEH OBITH MEpe/esiaH B COOTBETCTBUH C
MOJyYCHHBIMU 3aMEUaHMsIMH U CIJaH Ha MPOBEPKY 3aHOBO HE MO3JHEE CPOKA OKOHYAHMS Ipuéma
pedepaToB.

He nonyynB MakcuManbHBI Oaiii, CTYyIEHT HMMEET NpPaBO C pa3pelieHHs IPeroaaBaTelis
nopabotath pedepat, UCIPaBUTh 3aMEYaHHS U BHOBB CIaTh pedepatr Ha IPOBEPKY.

CocraBuTenb,
K.T.H., JOIICHT B.II. /laasko




IIpunoxenne 7

MuHHCTEpCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
®enepalibHOE TOCYAApCTBEHHOE OI0XKETHOE 00pa30BaTEIbHOE YUPEKIECHUE BBICIIETO
o0Opa3oBaHUs
«Poccuiickuii 5koHOMUYeCcKui yHuBepcuTeT uMenu ['.B. [1nexanosay»
Kpacnonapckuii pumman POY um. I'.B. [lnexanosa

Kadenpa Toprosim n o01mecTBeHHOr0 MUTAHUS

Hanpasnenue noarorosku: 38.03.07
ToBapoBenenue

Hanpasnennocts (npoduns) «ToBaphas
HKCIEPTH3a U OLIEHOUHAs JIeATEIbHOCTh

3K3AMEHAIIMOHHBIA BWIET Ne
10 AUCHUIIHHE «DPU3HKa»

1.  JlaBienue ra3a ¢ TOYKH 3PEHUS MOJICKYJSIPHO-KHHETUYECKOW TEOPHH.
MonekynsapHO-KUHETUYECKUIN CMBICIT TEMIIEPATYPHI.

2. TIporuBopeuus Kiaccuveckon (Gpu3uku. [IpodieMbl U3TydeHHs YEPHOTO
tena. @oroanekTpudeckuii 3P PexT, cTabMIEHOCT U pa3Mephl aTOMA.

3. Konpencarop émkocteio 50 nd cHayana 3apsawid 10 HampsoKeHus 3
B, a 3aTem 3aMKHy/nIM Ha KaTyLIKy ¢ UHAYKTUBHOCTBIO 5,1 MKI'H. Uemy
paBHa yacToTa KojeOaHHH, BO3ZHUKIIMX B KOHType? Yemy paBHO
MaKCUMaJIbHOE 3HAaYEHHE CUJIBI TOKA B KOHTYpE.

[IpenonaBarens, K.T.H, JOIEHT B.II. /lanbko
(moamuce)

3aB.kadeapoi, K.3.H. ,TOICHT C.H.[usnoBa
(moamuce)

YTBepxeHo Ha 3aceqanuu Kadeapsl IIpoTokos ot «  » Ne



JIMCT PETUCTPAIIUY UBMEHEHUU (AKTY AJIN3ALIVN)

1. ®OHJT OLIEHOYHBIX CPEACTB MO yueOHOU AucHUIUINHE «DU3HKa» ¢ BHECEHHBIMU
JIOMIOJIHEHUSIMA 1M U3MEHEHUSMHU PEKOMEHJIOBAH K YTBEPXKIACHUIO HA 3aceaHuu
Kadeapbl TOPrOBIX U OOLIECTBEHHOTO MUTaHUs, MPoTOKoa oT 17.03.2020 Ne §

W.0. 3aBemyromiero kapeapoi /Zflf — E.H.T'y6a
¢ «.1.0.)

TOAMUCH



