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1. KpnTeplm u CpeacrBa ONCHUBaAHUA KOMIIeTeHIUil 1 HHAUKATOPOB UX JOCTUKCHU, (l)OpMI/IpyeMLIX JUCHUILIMHOMK (MOL[y.]'IeM)

Koa n Pe3ysabTaThl 00yUeHHsI IO AUCHUILIHHE (MOAYJIIO)
HaHMeHOBaHHeE OueHoYHbIE CPeICTBA
Kon u nHanmenoBanue .
HHIMKATOPa(0B) OueHoYHbIE CPeICTBA NPOMEKYTOYHOM
KOMIIeTeHIHU
AOCTUKEHUSI TeKyIIero KOHTPOJIst aTTecTaluu
3namo Ymems Baaoembw
KOMIIeTeHIIHU
na-1 OCHOBHBIE [TOHATHA, BBISIBIISTH HaBBIKAMU
Cnocoben 3aKOHBI, MOJICJIU U pusnuecKyro HCTIONB30BAHMSA
NPUMEHSTH 3HAHUSA METOIbI (PU3HKH, CYIIHOCTB SIBICHHH 1 | MOAE/eH 1 MeToI0B
OCHOB MaTeMaTHKH, UCIIOJIb3yeMBbIE MPU MPOLECCOB, ¢bu3MKH pU
¢buznku peLIeHuH 3a1a4 UCCIIE0BaHUH
. HUCIIOJIB3YEMBIX TIPU
BBIYHCIIUTEIBHOM MEXaHUKH, 00BEKTOB
peleHny 3aaa4 N
TEXHHUKH U TEPMOJUHAMUKH, npodeccuoHaTbHOM
NPOTPaMMHUPOBAHUSL. | DJIEKTPUYECTBA U MEXaHWKH, JIeATEILHOCTH.
OTK-1 na-2 MarHeTH3Ma, OITHKH, TCPpMOANHAMUKH,
CrocobeH pemrats KBaHTOBOM Me€XaHUKU 1 | SJICKTPHUYICCTBA U
Cnoco6eH puUMeHSTh o
CTaH/apTHbIC aTOMHOH (PH3HKH. MarHeTusMma,
€CTECTBEHHOHAYIHBIE . .
npodeccroHabHbIE ONTHUKH, KBAHTOBOM - KOMIUIEKT 3aJlaHn# JuIs
1 OOIIEHH)KEeHEPHBIE
3aJ1a4H C MEXAHUKHA U BBINOJIHEH U JTa00PATOPHBIX
SHARHA, METO/IbL PUMEHEHHUEM i 1 TIPAaKTHYECKHUX padoT; IK3AMCHALMOHHEIE
MaTeMaTHYECKOTO aTOMHOM (QH3UKH. ’ OueThI
€CTECTBEHHOHAYYHBIX - THIIOBBIE 33/1aHUS 10
MOJEIMPOBAaHUs, Pesynbrare! Tekyiero
Y OOIICHHIKEHEPHBIX BapUaHTaM JJIsl BBITOJIHEHHS
TEOPETHYECKOTO U N " KOHTPOJISI
3HaHWUM, METOJI0B pacueTHO-TpaduIecKoil)
AKCTIEPUMEHTAIBHOTO
MaTEeMaTHYECKOTO paboTsl.
UCCIIEJIOBaHNUS B
. aHanu3a u
npo¢eCCHOHATBHOM
MO/ICITMPOBAHUSI.
JIeSTeIIbHOCTH.
na-3
Cnocoben

MPUMEHSTH METOBI
TEOPETHICCKOTO H
JKCIEPUMEHTAIEHOTO
UCCIICIOBAHHUS
00BEKTOB
npodeccnoHaTbHOMI
JICSITEJIBHOCTH.




2. Ouenka ypoBHsi cGOPMHUPOBAHHOCTH KOMIETEeHIMH (MHAUKATOPOB UX JIOCTHKEHHUS)

IToxa3arTenn
OILEHUBAaHHS
KOMIIeTeHI N i
(MHIMKATOPOB
X JOCTHKEHNS)

IIIkaa 1 KPUTEPHHU OLICHKH YPOBHS COPMHPOBAHHOCTH KOMIIETEHINI (MHINKATOPOB MX IOCTH/KEHHUS)

Huske noporosoro
(«Hey0081em8oOpUMENbHOY)

IHoporossrit
(«yooeremeopumenvHo»)

IIpoaBuHYTHIH
(«xopouioy)

Broicokuii
(«omauunoy)

YpoBeHb 3HAHUN HUXKE

MuyHHUMAaNIBbHO AOMYCTUMBIN YPOBEHD

YpoBeHb 3HaHUIT B 00BEME,

YpoBeHs 3HaHUI B 00BEME,

IonnoTa N . COOTBETCTBYIOLIEM ITpOrpaMMe
. MHUHHMAJIbHBIX TPEOOBAHUM. 3HaHUH. COOTBETCTBYIOLIEM ITPOrpaMMe
3HAHMIA MOATOTOBKH.
Nwmenun mecto rpyObIe OITHOKY. JormyieHsl He TpyOBIe OMHOKH. TTOITOTOBKH.
JomynieHbl HEKOTOPbIE OTPEIIHOCTH.
[TpoxeMOHCTPUPOBAaHBI OCHOBHEIE [IponeMoHCTPHPOBaHBI Bce OCHOBHEIE
[IpoaeMoHCTPHPOBaHBI BCE OCHOBHEIC
YMEHHSL. YMEHHUSL.
[1pu BEINOJHEHNHU CTaHAAPTHBIX YMCHHUSL.
. BEINOTHEHB! TUIIOBBIE 3aJaHUS C HE BEINOTHEHBI Bce OCHOBHBIC H
Hanuuue 3aJaHui HE IPOJEMOHCTPHPOBAHBI BEINOTHEHBI Bce OCHOBHBIE 3aJaHUS C
. rpyObIMHU OIINOKaMHU. JIOTIOJTHUTENbHBIE 3aJaHus 0e3 OIUOOK 1
yMeHmii OCHOBHBIE YMEHHSI. HEKOTOPBIMH MOTPEITHOCTSMH. .
BeimosnHeHb! Bee 3a1aHus, HO He B HOTPEIIHOCTEH.
Wmenu mecTo rpyOble OMIMOKH. BrinonHeHbl Bce 3a1aHKs B TOJTHOM
MOJIHOM 00beMe (OTCYTCTBYIOT . 3aaHus BHINOIHEHB! B TIOJTHOM 00BeMe
00bEMe, HO HEKOTOPBIE C HEI0YETAMH.
TIOSICHEHHSI, HETIOJIHBIE BBIBOIbI) 0e3 HeI0YeTOB.
[IponeMOHCTPUPOBaHBI BCE OCHOBHBIE
YMEHHUSI.
Hamame I[Tpu BBIMOTHEHUH CTaHIAPTHBIX Hmeercss MUHUMaNbHBIH HAOOp [IponemoHcTpUpOBaHbl 0a30BbIe BelInosiHeHb! Bce OCHOBHBIE U
HABLIKOR 3a/IaHUil He TIPOICMOHCTPUPOBAHbl | HABBIKOB ISl BBINOHECHHS HaBBIKH IIPH BBINOJIHEHUH JOTIOJTHUTENBHBIC 3aJaHuUs 0e3 OIHO0K 1

(BJIaIeHHE ONBITOM)

0a30BbIC HABBIKH.
Wwmenu mecto rpyObIe ONTHOKH.

CTaHAAaPTHBIX BaI[aHI/Iﬁ C HCKOTOPbIMH
HEA0UYCTaMU.

CTaHAAapPTHBIX SaZ[aHI/Iﬁ C HCKOTOPbIMH
HCJO0YCTaMHU.

MOTPEIHOCTEH.
IIponeMoHCTpUpPOBaH TBOPUYECKUI
TIOJIXOJ] K PEIICHHUIO HECTaHJaPTHBIX
3a1ad.

XapakrepucTuka
copMupoOBaHHOCTH
KOMMEeTEeHIHH

Komnerenmyn pakTHIeCKH He
c(OpMHUPOBaHBbI.

Nmeronuxcs 3HaHUW, YMEHUH,
HaBBIKOB HEJOCTATOYHO JIJIsI
peHICHUA MPAKTUICCKUX
(mpodeccuoHanbHBIX) 3a1a4.
I

3aueTHOE KOJIMIECTBO OAJUIOB HE
HaOpaHO COTJIacHO
YCTaHOBJICHHOMY JIMANIa30HY

CdopMupoBaHHOCTH KOMIIETEHITHIA
COOTBETCTBYET MUHUMAILHBIM
TpeOOBaHUSIM.

Nmeronuxcst 3HaHUM, YMEHUH,
HaBBIKOB B II€JIOM JIOCTaTOYHO /IS
pemeHns MPaKTHIeCKUX
(podeccruoHaBHBIX) 3a1a4.

NI

HaGpaHo 3aueTHOE KONMM4ecTBO Oa/uIoB
COTJIACHO YCTAaHOBJIEHHOMY JUAINa30Hy

ChopMupoBaHHOCTH KOMITETCHIIAH B
IIEJIOM COOTBETCTBYET TPEOOBAHUSM.
Hmeronuxcst 3HaHUM, YMEHUH,
HAaBBIKOB JIOCTaTOYHO JIJISI PEIICHHS
CTaHIAPTHBIX NPOPECCHOHATBHBIX
3a1a4.

N

HabpaHo 3aueTHOE KOIMYECTBO OAIIIOB
COIJIACHO YCTaHOBJIEHHOMY JHAIa30Hy

ChopMupoBaHHOCTH KOMITETCHITHI
MOJIHOCTBIO COOTBETCTBYET
TpeGOBaHUSM.

Hmeromuxcst 3HaHUM, yMEHUM, HaBBIKOB
B IOJTHOM Mepe JOCTAaTOYHO JJIs
PENICHHUs CIOXHBIX, B TOM YHCIIE
HECTaHIAPTHBIX, MPO(HECCHOHATLHBIX
3a/1a4.

NI

Habpano 3a4eTHOE KOJIHYECTBO OAIIIOB
COIJIACHO YCTAHOBJIEHHOMY JHMAaNa3oHy




3. Kputepum u 1mikajia oneHUBAHUS 3aJaHUI TEKYIIEr0 KOHTPOJIs

3.1 KDI/ITCDI/II/I U IIKajia OICHUBAHU A JIaGODaTODHBIX U NPAKTHYCCKHUX Da6OT

[Tepeuens mabOPATOPHBIX M MPAKTHYECKUX PAOOT, OMHMCAHUE TMOPSIKA BBIMOJHCHUS H
3alUThl PaboThl, TpeOOBaHUS K pe3ybTaTaM paboThl, CTPYKTYpE M COAEPHKAHHUIO OTYETa U T.II
MPEJCTaBICHBl B METOJUYECKMX MaTepuajaXx I10 OCBOCHHUIO AUCHMIUIUHBI (MOIyNs) U B
31eKTpoHHOM Kypce B DUOC MAY.

Ouenka/6aninl Kpurepuu ouenuBanus

Omauuno BaﬂaHI/Ie BBITIOJTHCHO IIOJIHOCTBIO u MMpaBUJIbHO. Otuer 1o
na60paTopH0171/npaKTquCKoﬁ pa60Te IIOATrOTOBJICH KAaYCCTBCHHO B COOTBCTCTBHH C
TpeGOBaHI/IHMI/I. IlonHOTa OTBETOB Ha BOIPOCHI peniogaBaTeJid NpHr 3allIUTE pa6OTI)I.

Xopowio 3amaHue BBINOJHEHO IIOJHOCTHIO, HO HET AOCTaTOYHOTO OOOCHOBAHHMSA WIH IIPH
BEPHOM pCIICHHUHM JONYIICHA HE3HaYWTeNbHas OMMOKa, HE BIMAOMAS Ha
MIPaBIJIBHYIO MOCJIEA0BATEILHOCTD paccykaeHui. Bee TpeboBanus, npeabaBiIseMble
K paboTe, BHINOIHEHBI.

Yooenemeopumenvno | 3amaHus BBINOJHEHBl YaCTUYHO C omMOKamMH. J[eMOHCTpUPYET CpeqHHH ypOBEHBb
BBINIOJTHEHHS 3aJaHus Ha JabOpaTOpHYIO/TIPaKTHUECKylo paboTy. bombmmaCTBO
TpeOOBaHUH, IPEIBABISIEMBIX K 33/IaHHIO, BBITIOJIHEHBI.

Heyoosnemeopumensvno | 3ajaHue BBIIOJIHEHO CO 3HAYUTENILHBIM KOJIMUECTBOM OIIMOOK HA HU3KOM ypPOBHE.
MsHorue TpeboBaHus, IPEIbSIBISIEMbIC K 3aJaHNIO0, HE BBIITOJIHEHBI.
NI

3aHaHI/Ie HC BBIITOJIHCHO.

3.2 Kpurepuu ¥ mKajia OlleHUBAHUs TECTUPOBAHUS

[lepeueHp TECTOBBIX BONPOCOB U 3aJaHUM, ONUCAaHUE TMPOLEIYpbl TECTUPOBAHUS
NpEeJCTaBICHbl B METOJMYECKUX MaTepualaXx IO OCBOSHHMIO JUCIHMIUIMHBI (MOIYyJs) U B
a51eKTpoHHOM Kypce B OOC MAY.

B ®OC BkIII0O4YEH TUNOBOW BAPUAHT TECTOBOTO 33/IaHUS:
BapuanT 1(xypc 1)
1. KoopauHaTa MaTepuanbHOI TOUKH 3aBUCHT OT BPEMEHH 10 3akoHy x = 2t°. Haitnure eé

CKOPOCTb B MOMEHT BpeMeHu t =2 c.

2. Moy CKOpOCTH MeHsieTCs Mo 3akoHy v =1+ t3. Uemy paBHO TaHreHIHATLHOE

YCKOpEHUE B MOMEHT BpeMeHHU | cekyH[a.

3. Kakue cuctemsl oTcuéra Ha3bIBalOTCS MHEPLMATbHBIMU?
4. Hanummute GopMyny Ui BEIYUCIEHHS IEPBOM KOCMUYECKOH CKOPOCTH.
5. MarepuanbHast TOUKa Maccoi 1 Kr Bpamaercs o OKpyKHOCTH 1 M, CO CKOpOCThIO 3 M/C.

Haitnure e€ MOMEHT uMITyIbCa.

6. K Bamy c MOMEHTOM MHEpIMH 2 KI*M? IPHIOKEH MOMeHT cunbl 1 H-m. Onpenenure

YTJIOBOE YCKOpPEHUE Baja.

7. Kaxkue cuiibl Ha3pIBalOTCSI KOHCEPBATUBHBIMU?

8. BepHo 1 yTBepxkIeHUE: paboTa CHIIBI TPEHHUS BCET]a MEHbIIIE HYIISI?
9. MoOMEeHT HHEPIHH 3TO ... (IPOJAODKUATE PEIIOKCHHE).

10. Hanummre ¢opmyity BeIpasKarollyt0 B3aUMOCBS3b MAacChl M SHEPTHH.
11. Hanummre ocHoBHOe ypaBHeHue MKT.



12. Ckonbko cTerneHel cBOOOIbI y KECTKOW 4 aTOMHOW MOJICKYJIBI.
13. ChopmynupyiiTe TPUHIMI CYNEPIIOZULNU HIEKTPUUECKHX TOJIEH.

Bapmuanrt 1(xypc 2)
B uém 3akimoyaercst ycioBue MUHUMYMOB HHTEHCUBHOCTHU CBETa IPU UHTEp(epeHInn?
Chopmynupyiite npuniun I oitreaca-dpenens.
Hanummre ¢hopmyny Beipaxkarolyto 3akoH Maitoca.
B uém 3akirovaercs siBIeHUE TUCIIEpCUU cBeTa?

arwbdE

BepHo nu  yTBepkAEHHME: TEPMOJAMHAMUYECKOE PABHOBECUE JIFOMUHECLEHTHOI'O

U3JTy4EHUS U HarpeToro Tejla HEBO3MOYKHO?

6. MakcuMyM CHEKTpaJIbHON IUIOTHOCTH CBETHMOCTH TIPH HEKOTOPOH TemIeparype
Harperoro tena npuxoxutcss Ha 900 HM, yemy OH OyJaeT paBeH NpU YBEIUYCHUU
a0COJIIOTHOM TeMIlepaTyphl Tea B 2 paza?

7. Kaxkue BbI 3HaeTe KOPIYCKYJIIpHBIE CBOICTBa cBeTa?

8. Hamummure ypaBHeHHe, BbIpakaromiee co0O0il CBsA3b MEXIy DSHEpPrUeld 4YacTHIbl H
JUTMHHOMW BOJIHBI Jie bpois.

9. Kakue yacTuisl Ha3bpIBalOTCA «O0030HBI»?

10. YkaxkuTe, CKOJIBbKO HYKJIOHOB, TPOTOHOB, HEUTPOHOB COJIEPKUT CIIEYIOIIee SAPO: 32 He;

11. Onpenenuts MOPAIKOBBIE HOMEp Z M MaccoBO€ 4YUCIO A 4YacTULbl, 0003HaYECHHOMH
OyKBOIl X, B CHMBOJIMYECKOH 3alMCH SI€PHOI peaKkIuu:

146C + 42He — 1780 +X

Ounenka/oajnl Kputepnu ouenku
Omauuno 90-100 % npaBUIBHBIX OTBETOB
Xopowo 70-89 % mpaBHIBHBIX OTBETOB

Yoosnemsopumensno | 50-69 %  npaBUIIBHBIX OTBETOB

Heyoosnemesopumenvno | 49% 1 MeHblIe NPaBUIBHBIX OTBETOB

3.3 Kpurepuu 1 mkaja oleHUBaHMS IIOCEIIAEMOCTH 3aHITUI

[Tocemnenue 3aHATHI 00YUYAIOIIUMHUCS OMPEACIISIETCS B IPOIIEHTHOM COOTHOIICHUH

Bajuibl Kpurtepuu onenku
20 nocemaemocts 75 - 100 %
16 noceniaeMocth 50 - 74 %
0 nocenjaeMocTh Menee 50 %

4. Kpurepyu ¥ IIKajJa OLEHMBAHHUSA pPe3yJbTAaTOB OOYYECHHS MO AMCUHMILIMHE
(MoayJ/110) NpHU NPOBeeHUH NPOMEKYTOUHON ATTECTALUMN

4.1 KpuTepuu U nikajga OleHUBAHUS PE3YJIbTAaTOB OCBOCHUS AMCHUIUIMHBI (MOIYIIS)
€ 3a4€TOM

Eciu O6y‘12lf01].[HﬁCﬂ Ha6paJ1 3a4€THOEC KOJIMYECTBO OAJlJIOB COIJIACHO YCTAaHOBJICHHOMY
Auana3ony o JUCHUILINHE (MOI[y.HIO), TO OH CUHUTACTCA aTTCCTOBAaHHBIM.



OuneHka Banabl Kpurepuu oneHnBaHus

Habpano 3a4ueTHOE KOJIHUYECTBO OAJIOB COTIACHO
YCTaHOBICHHOMY AHMANa30HY

3aumeno 60 - 100

3a4eTHOE KOJIUYESCTBO COTJIACHO YCTaHOBJICHHOMY

Hezaumeno menee 60
JIMana3oHy 0ajyioB He HAOpaHO

4.2 KpuTepuu u 1nikanga oleHHBAHHS PE3YILTATOB OCBOCHHUS AUCIIAIINHEI (MO,I[VJ'IH) C

3K3aMEHOM

JUia nucuuIuive (MOAYJei), 3aKkaHYMBAIOIIMXCS 9K3aMEHOM, PE3yJbTaT POMEKYTOUHON
aTTeCTallud CKJaJAbIBaeTCs M3 OauioB, HAOpaHHBIX B XOJE€ TEKYIIEro KOHTPOJS U TpHU
IIPOBEJCHUH dK3aMeHa:

B ®OC BkiIIOYEH CHHMCOK BOIPOCOB M 3aJaHMM K DK3aMEHY M THUIIOBOM BapHaHT
9K3aMEeHallMOHHOr 0 Ouera:

1.1 3Jk3aMeHalMOHHBbIE BONPOCHI 0 pasjesaM «JJeKTpomarHetusm. Kosie6anus u
BOJIHBL. OnTHKa. OCHOBbI QU3MKH aTOMa U AaTOMHOIO sAApa»

DJIeKTPOMarHeTu3m
1. MaruvuTHasgs MHOYKIUS. MarHuTHBIA MOMEHT BUTKA C TOKOM. I[IpuHIMI Cynepno3uiuu
MarHUTHBIX NOJIEH.
2. 3akoH buo — Casapa - Jlamaca. MarHuTHoe 1oje OKOJIO IPSIMOJIMHEMHOIO MPOBOIHUKA
C TOKOM, BUTKa C TOKOM.
3. JlelicTBME MarHUTHOTO TOJIsSI Ha NMPOBOAHUK C TOKOM (cwiia Ammnepa). B3zaumoneiicteue
IapaJuIeIbHbIX TOKOB.
4. JlelficTBHEe MarHUTHOTO TIOJISI HA IBIDKYIIHICS 3apsiy (cuiia JlopeHna).
S. [Totox BekTopa MarHuTHOM WHAYKIUU. Teopema Octporpaackoro - [aycca mist
MarHUTHOT'O TOJIS.
6. Teopema o HMPKYISIMKM BEKTOpAa MATHUTHOW MHIAYKIIMHA. MarHuTHOE 1oJie COJIEHOUIa.
7. Pabota 1o nepemMerieHuIo NpoBOJHUKA U KOHTYpa C TOKOM B MAarHUTHOM IIOJI€E.
8. OneiTel @apanes u ciencTBUA U3 HUX. SIBIEHHE 2JIEKTPOMAarHUTHONM MHAYKLUUU. 3aKOH
®apanes. [Ipasuio Jlenna.
9. Bpamenue pamku B MarHuTHOM niosie. Tokn ®Dyko.
10.  HManyktuBHOCTH KOHTYpa. CaMomHAyKIMs. TOKH PpH 3aMBIKAHUW M Pa3MBIKaHUH 1ICTTH.
11.  Bsaumnas unaykuus. TpanchopmaTopsl.
12. DHeprusg MarHuTHOTO noist. O0beMHast IIIOTHOCTh SHEPTUH.
13, MarHuTHBI MOMEHT 3JIEKTPOHOB B aToMe. HaMarHW4eHHOCTb.
14.  MaruuTtHOe noJie B BEIIEeCTBE: Aua-, napa- u peppomaraetusM. Ilerns rucrepesuca.
15. VYpaBuenne MakcBeiia B uHTerpaiabHoi Gopme. Tok cMmemieHus.

Kose0anus v BOJHBI

VYpaBHeHHe KoJIeOaHU TAPMOHUYECKOTO OCHUIIIATOPA, YJHEPTHsI KOJIEOAHUH.
dusnueckuii 1 MaTeMaTH4IecKuii MasTHUKHU. KonebaHnue Tena Ha mpy>XKuHeE.
I"apmonnueckue konedaHus B 3JIEKTPUUECKOM K0JIe0aTeIbHOM KOHTYpE.

Awnh e

3aryxaromue KoneOaHus, Jorapu(pMUUECKUI TeKPEMEHT 3aTyXaHUs, JOOPOTHOCTb.



5. Boinyxxaennsle kosneOaHUs, PE30HAHC, HCIIOJIB30BAHME pE30HAHCA B AJIEKTPUUYECKUX

LEMsX.
6. Yupyrue BosHbl. YpaBHeHUE BOJIHbL. OHOMEPHOE BOJHOBOE YPaBHEHHUE.
7. IIpononbHblE M TONEpEYHBIE BOJHBL. YPABHEHUE Ui IUIOCKOM 3JIEKTPOMArHUTHOMN
BOJIHBI.
8. CpolicTBa 351eKTPOMAarHUTHBIX BOJIH. [lIKkaa 31eKTpOMAarHUTHBIX BOJIH.
9. DHEprus 3JIEKTPOMAarHUTHOTO M0JIsl, BEKTOp YMoBa - [loitHTHHra.
OnrTuka. ATOMHAas M sijiepHas pusuka
1. CkopocTs cBeTa, 10Ka3aTesb NPEIOMIICHHS CPEMBI.
2. 3aKOHbI IPEJIOMIIEHUS U OTPaKEHUS CBETA HA TPAHULIE pa3Jieia Cpell.
3. [Ipunnun ®@epma. [Ipunuun Iroiirexca.
4. WuTepdepenius cBera: NMPOCTPAHCTBEHHAss M BPEMEHHAas: KOT€PEHTHOCTh, CIIOXKECHHE

JIBYX KOTepeHTHbIX Kojiebanuii (onbIT FOHra).

5. Judpakuus ceeta, npunnun [ roiirenca - ®pexerns.

6. Judpakuus Ha TUPPaKITMOHHON PEIICTKE.

7. BsaumopeiicTBue cBeta u BelecTBa, AUCIIEPCHS.

8. [Tornomenue cBera, 3akoH byrepa, paccesiHue cBera.

9. EctecTBeHHbIN U nONsIpU30BaHHbIN cBeT. 3akoH Maioca.

10.  Tlomsipuzamusi cBeTa MpPU OTPAKCHUU U MPEIOMIICHUN CBETa Ha TPAHUIE TUIICKTPUKOB.
3akon bprocrepa.

11. JIBoliHOE NTydenpenomiieHue. Bpalienre niioCKOCTH MoJspru3ali.

12.  3akonsl TerioBoro uanyuenus. ['unoresa [lnanka.

13. ®orodddext. 3akonbl BHeHTHEr0 Gporodddekra. Dopmyna DiHIITEIHA.

14.  Macca u umnynsc ¢potoHa. J[aBneHue caera.

15. Mopenu aromoB 1o Tomcony u Pesepdopay. JIuneituaTslit ciekTp aTomMa BoJ1opoJa.

16.  Artom Bogopoaa no Teopuu bopa.

17. OcHoBBI KBaHTOBOM MexaHUKU. COOTHOIIIEHHE HeomnpeneneHHocTel [eii3endepra, BoiaHa
ne bpors.

18.  BomnoBas ¢yHkuwms, ypaBaenue lllpeaunrepa.

19.  Yacruma B MOTEHIIMAILHON sSIME, KBAHTOBAHNE SHEPTHH YaCTHUIIBI.

20. Atom Bomoposa Mo KBaHTOBOM MexaHuke. IloHsTue o KBaHTOBBIX uHciax. CnuH
JIIEKTPOHA.

21.  KBaHTOBas MeXaHMKa MHOTOXJIEKTPOHHBIX aTOMOB, puHIun [laymmu.

22.  ATOMHOE 5/1p0, €ero COCTaB, SHEPTHs CBA3H, Ae(PEKT Macchl.

23. SAnepusie cunbl. Monenu siapa.

24.  PaaMoakTHBHOCTH. BUIBI pa/liOaKTHBHOTO H3ITyUSHHS.

25.  3aKoH paJIMOaKTHBHOTO pacrajia. AKTUBHOCTb.

26.  a-pacman, B-pacman, Y-u3igydeHue u ero cBoicTBa. [IpaBmiia cmemeHus

27.  Peaxuus JeneHus sipa TSHKEIBIX aTOMOB. SiepHasi SJHepreTHka.

28.  CuHTe3 JIerkux aTOMHBIX SiIep, IpobieMa yIpaBiIsieMOro TEPMOsIIEPHOTO CUHTE3A.

29.  DnementapHble yacTHIbl. Kiaccudukanus sneMeHTapHbIX YaCTHII.

30. Tunel B3auMOAEHCTBUA SJICMCHTAPHBIX YaCTHUL, 4aCTUI bl 1 aHTUYAaCTUIIbI.



1.2 [IIpakTHyecKue 3aJaHUA K 3K3aMeHYy I10 pa3jesaM «JJIeKTPOMarHeTus3M.
Kosie6anus v BoiHbl. OnTHKA. OCHOBBI PU3UKHU ATOMA M aTOMHOTIO SAApa»

1. Karymka mmuaoit | = 30 cm mmeer N = 1000 ButkoB. Haiitn HampspkenHocts H

MarHUTHOT'O TIOJISl BHYTPHU KATYILKH, €CJIM MO KaTylIKe IpoXoAauT Tok | = 2A. Jluamerp kaTyuiku

CUMTATh MAJIbIM 110 CPABHEHMIO C €€ AJIMHOM.

2. Haiitn HanpskeHHOCTh [/ MAarHUTHOIO I0JIS B LIEHTPE KPYTOBOI'O IPOBOJIOYHOTO BHUTKA

pamuycoMm R = 1 cM, o koTopomy Teuer Tok | =2 A.

3. DNEeKTPOH, YCKOpEHHBIM pa3HocThio nmoreHnuanoB U = 1 kB, Biueraer B oaHOpOJHOE

MarHuTHOE I0JIe, NEPIEHIUKYIIPHOE K HAIPABICHUIO €ro JBMXKeHUs. HIyKIKsS MarHUTHOTO

nosist B =1,19 Tn. Haiitu paguyc okpy>KHOCTH R, 110 KOTOpO# JBMXKETCS AJIEKTPOH, U nepuoa I’

oOpallieHus JIEKTPOHA.

4. W3 npoBosoku mmuHoM | = 1M cnenana kBajpaTHas pamka. [lo pamke Teder Tok | =

10 A. HaiiTi HanpsiKeHHOCTh H MarHUTHOTO TOJIS B IIEHTPE PAMKH.

S. B oaHOpOomHOM MAarHHUTHOM TOJN€ HampsbkeHHOCThIO H = 79,6 xA/M mnomemieHa

KBaJlpaTHasl paMKa, IJIOCKOCTb KOTOPOI COCTaBIISIET C HAIIPABJIEHUEM MarHUTHOTO TOJISI YTOJI O =

45", JlmiHa CTOPOHBI PaMKH 5 ¢cM. HaiiTh MarHuTHbIi moTok @, IPOHU3HIBAIOIIMI PaMKYy.

6. KpyroBoii kOHTyp mOMEIIEH B OJHOPOAHOE MAarHUTHOE IOJIe€ TaK, YTO IUIOCKOCTb

KOHTYpa MEpIEHIUKYIspHA K HAMpPaBJICHUI0 MarHUTHOro mnoiia. HampskeHHOCTh MarHUTHOTO

nonst H = 150 kA/m. ITo konTypy Teuer Tok | = 2 A. Paguyc xonrypa R = 2 cm. Kakyto paboty 4

HAJ0 COBEPIIUTH, YTOOLI TOBEPHYTh KOHTYp Ha yron o = 90° BOKpyr ocH, coBmajaoliei c

JMaMeTpoM KOHTypa?

7. B ognopoanom marauTHOM moJie ¢ uHaykuuen B = 0,1 Ta ABuKeTCS MPOBOIHUK JJTMHON

| =10 cm. CKOpOCTh JIBMXKCHHS MPOBOJHUKA V = 15 M/C W HampaBjieHa MEPICHAUKYIIIPHO K

MarHutTHomy nosro. Haiitu unyuupoBannyto B nposogauke S/1C.

8. Karymika gmunoi | = 20 cm u quamerpom d = 3 cm umeet 400 ButkoB. [To karyiike uaer
Tok | =2 A. HaiiTu MHIYKTMBHOCTh L KaTyIIKM M MarHuTHBIA MOTOK P, MPOHU3BIBAIOLIUMA
IUIONIA/Ib €€ TIONIEPEYHOT0 CEUEHUS.

9. MarHuTHbIN TOTOK CKBO3b conieHou 1 (0e3 cepaeunnka) @ = 5 MxB6. Haiitu MarHuTHbIN

MoMeHT P coneHonna, eciu ero umna | = 25 cm.

10.  Karymka uHIyKTHBHOCTBIO L = 1 MI'H M BO3IyITHBIN KOHIEHCATOP, COCTOSIINN U3 IBYX
KPYIJIbIX TUTACTHH auamerpoM D = 20 cM kaxknjas, COeAMHEHBI mapasuienbHo. PaccrosHue d
Mexay mmactuaamu 0,5 cMm. Onpenenuts nepuosa T KoseOaHuid.

11.  Karymxka umeer unnyktuBHocTh L = 0,144 I'n u compotusienue R = 10 Om. Yepes
Kakoe Bpems t rmocie BKIIOYEHMs B KaTylIKe @OTE€YeT TOK, paBHBI MOJOBHHE
ycTaHOBUBIIErocs?

12. HunyktuBHocTth L koneGarenbHOro kontypa paBHa 1 mI'H. KakoBa nomkHa OBITH

ANeKTpoeMKOCcTh C KOHTYypa, 4TOOBI €ro pe30HaHC COOTBETCTBOBAN UTMHE BOHBI A = 300 M?

13. Karymika nuamerpom d = 10 cm, cocrosimmast u3 N = 500 BUTKOB TPOBOJIOKH, HAXOIUTCS B
MarHuTHOM mnoJie. Halitu cpegnroro D/IC MHAYKIHMHM, BO3HUKAIOIIYIO B ATOM KaTylIKe, €CIu
WHIYKIMS MATHUTHOTO TOJIs1 yBeu4YuBaeTcs: B TeueHnuu Bpemenu t = 0,1 ¢ ot 0 go 2 T

14. OnTHyeckasi pa3HOCTh X0Ja ABYX UHTEP(PEpUPYIOIIUX BOJIH MOHOXPOMATHYECKOTO CBETA
AL = 1,5\. UTo MOXHO CKa3aTh O pa3HOCTH (pa3 ITUX BOJH?

15.  Ompepenuth UIMHY OTpe3Ka, Ha KOTOPOM YKIJIAABIBAETCAd CTOJBKO JK€ JUJTHH
MOHOXPOMAaTHYECKOTO CBETa B BAaKyyMe, CKOJBKO MX yKJaJasiBaeTcs Ha orpe3ke | = Smm B

crekiie. [Tokazarens npenomiieHus crekia n = 1.5.



16.  HMneanpHbIC 3€pKaTbHYIO M YEPHYIO TOBEPXHOCTH OOJY4arOT CBETOM B OJMHAKOBBIX
ycnoBuax. Ha kakyro moBepXHOCTh CBET OKa3bIBaeT OoJblee naBieHue? Bo ckoiabko pas?

17.  3anuimuTe BO3MOXKHBIC 3HAUCHHsT OPOUTAIBHOTO KBAHTOBOrO 4YMcia | M MarHuTHOrO
KBAaHTOBOT'O YMCIia My VISt TJIABHOTO KBAHTOBOT'O Yncia N = 4.

18.  Ompenenure 4KCI0 MPOTOHOB M HEHTPOHOB, BXOAAIIMX B cocTas saep: 1)50; 2) 0 ; 3)

lg O . Kak Ha3bIBalOTCS 3TH siipa’?

19.  Paccrosnue d mexnay aByms mensimu B ombite FOHra paBuo 1 MM, paccrosiHue L ot
Hiesed 10 SKpaHa PaBHO 3 M. JJIMHA BOJIHBI, UCITyCKaeMasi HCTOYHUKOM MOHOXPOMaTHYECKOIO
ceta, A = 0,5 Mkm. OnpeieuTh MUPUHY MTOJI0C UHTEP(EPEHINH Ha DKpPaHE.

20.  CkoibKO IITPUXOB Ha 1 MM COAEPKUT AUPPAKIIMOHHAS PELIETKA, €CIIU TP HOPMAIbHOM
NaJieHuu MOHOXpoMmaThueckoro cseta (A = 0,6 MKM), MAKCUMYM Y€TBEPTOTO MOPSIIKA OTKIOHEH
Ha 30°.

21. Kakoit nHammeHsbIeil paspemaromeld cwiod R mommkHa o6nagath audpakimoHHas
pelieTka, 4ToObl ¢ € MOMOIIbI0 MOXKHO OBLIO Pa3pelIduTh JBE CIEKTPAIbHbIC JTUHUH KalUs C
JuHaMu BoJH A1 = 578 HM u A2 = 580 um? Kakoe HammeHnbiiee ynciao mrpuxoB N momkHa
MMETh 3Ta PELeTKa, 4YTOObI pa3pelieHrne ObIJI0 BO3MOXKHO B CIIEKTPE BTOPOIO opsiaka’?

22.  Yrom mnperoMieHHS Jyd4a B KuAKocTH paBeH 30°. Ompenenuth: a) IOKa3aTeilb
MPETOMIICHUST KHUJIKOCTH, €CITH OTPAKEHHBIM JTyd MaKCHMalbHO MOJIAPU30BaH; 0) ONMpenenuTh
YroJI MEX1Y OTPa’KEHHBIM U MIPETIOMIIEHHBIM JIyYOM.

23.  JlBa monsipouaa OpUEHTHPOBAHBI TAK, YTO MPOIYCKAIOT MaKCUMYM cBeTa. Ha kakoit yromn
ClelyeT MOBEPHYTh OAMH M3 HUX, YTOOBI MHTEHCHUBHOCTbH IPOILIEAIIEr0 CBETa YMEHBIIMIACh
HaIlo0JIOBUHY?

24.  OmnpenenuTs MaKCHUMAIbHYI) CKOPOCTb Umax (POTODIIEKTPOHOB, BBIPHIBAEMBIX C
noBepxHocTu cepebpa (4 = 4,7 3B) ynpTpadnoneToBbIM U3Iy4eHUEM C JUIMHON BOJIHBI A = 155
HM.

25.  OmnpenenuTb SHEPrHI0O MEPBOr0 BO30YKIEHHOTO COCTOSHMSI M TEpBbIM MOTEHIHAI
BO30YKJICHHsI aTOMa BOJOPO/JIa.

26.  OueHUTH BBIXOJ 3HEPrHUM B peakIMM JAEJEeHUs sapa ypaHa 235, B KOTOPOM Ha HYKJIOH
NOPUXOIUTCS 3HEprus cBsi3zu 7,6 MaB, ¢ obpa3zoBanueM ockoskoB — 6apust 139 u kpuntoHa 94,
JUISL KOTOPBIX DHEPTUsl CBS3M Ha HYKJIOH paBHa 8,7 MaB. Cuutats, uro okono 40 M»aB snepruun
YHOCHUTCSI HEUTPOHAMU U TaMMa-U3JTy4YE€HUEM.

217. OLEHNTH Ha PUMEPE peakuuy cuure3a -H+-H—>,He SHepruio, BeIIENsSeMyr0 Ha OJMH

HYKJIOH. Macca atoMoB aeitepus M1 =2, 01410 a.e.m., reaus mz =4, 00260 a.e.Mm.

1.3



1.4 TunoBo# BapHaHT 3K3aMEHALLUOHHOTO OUjieTa

MMHHUCTEPCTBO HAYKU U BBICIIIETO OBPA3OBAHMSA POCCUMCKOU ®EJIEPALIN
PI'AOY BO «MypMaHCKHIi TOCYyAapCTBEHHbIN TEXHHYECKHIl YHHBEPCUTET
3K3AMEHAIIMOHHBIN BUJIET Ne 1
o @usuke 1o paszrenam «uaekrpomariernsm. Kosaedannsa u Boanbl. Onruka. OcHOBbI GU3MKH aTOMA U

ATOMHOTI'0 fAapa»

1. MarnutHas HHAYKIOUsS. MarHUTHBIM MOMEHT BUTKa C TOKOM. IIpUHIUT Cynepno3uLUyi MarHUTHBIX MOJIEH.
2. WntepdepeHnns cBeTa: MPOCTPAHCTBEHHAs W BPEMEHHAs KOT€PEHTHOCTh, CIIOXKECHHE ABYX KOTE€PEHTHBIX
konebanuit (onsIT FOHTA).
2 2 4

3. OrtennTh Ha mpumepe peakinu cunresa ; H-+7H —>,He suepruro, einensemyro va omun mykioH. Macca
aTtoMoB aeitrepust my = 2, 01410 a.e.m., remust mo =4, 00260 a.e.M.
Buner paccMoTpeH M yTBepkaeH Ha 3acemaHuu Kadenpsl MHIIud 20 r. 3aB. Kadenpoii
MHI [Iln®

OuneHka KpuTtepuu onieHKHM 0TBETA HA IK3aMeHe

OOyvarommiics TIyOOKO H  TIPOYHO  YCBOWJI  IPOTpaMMHBI  Marepual,
HCUCPNBIBAONIE, IOCIEOBATENbHO, YETKO M JIOTHYECKH CTPOWHO €ro Hu3jaraer,
YMEET TECHO YBS3BIBAaTh TEOPHIO C NMPAKTUKOW, HE 3aTPYHHSACTCS C OTBETOM HpH
BUIOM3MEHEHUH BoIpoca. BiageeT crenuanbHOW TEPMUHOIOTHEH, TEMOHCTPHPYET
OOIIyI0 3PYAMIHMIO B TPEIMETHOH O0OIacTH, MCIONB3YET NPH OTBETE CCBUIKH Ha
MaTepHall CIeHATH3UPOBAaHHBIX HMCTOYHHMKOB, B TOM 4Hcie Ha MIHTepHET-pecypehl.

Omauuno

OOyyaromuiicst TBEpJIO 3HAET MaTepual, IPaMOTHO U MO CYLIECTBY M3JIaraeT ero, He
JIOITyCKas CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA BOIPOC, BIAJEET CHEIUAIbHOMN
Xopouwio TEPMUHOJIOTHEH Ha JOCTaTOYHOM YpPOBHE; MOTYT BO3HMKHYTh 3aTpyJHEHHS IPH
OTBETE HAa YTOYHSIONIIME BOIPOCHI 10 paccMaTpUBaeMOil Teme; B IEJIOM
JICMOHCTPHPYET OOIIYI0 SPYAMIMIO B IPEIMETHON 001aCTH.

OOyuaromuiics UMeeT 3HaHHUSA TOJBKO OCHOBHOTO MaTepuajna, HO HE YCBOWI €ro
JieTaliel, JOMyCKaeT HETOYHOCTH, HEIOCTaTOYHO NpaBWIbHBIE (OPMYIHPOBKH,
Yooenemeopumensno | MIOXO BIAJCET CIEIHAILHON TEPMHHOJOTHEH, JIOITyCKACT CYIIECTBEHHBIE OMIMOKH
IIPU OTBETE, HEIOCTAaTOYHO OPHUEHTHUPYETCS B HCTOYHMKAX CHEIHATM3MPOBAHHBIX
3HAHMH.

OOyuarommiicss He 3HAeT 3HAYUTCIFHOW YAaCTH MPOTPaMMHOTO Marepuaia,
JIOITyCKAeT CYIIECTBEHHBIC OMIMOKH, HAPYIICHHUS JIOTHIECKOH IMOCIeI0BAaTeILHOCTH B
Heyoosnemeopumenvno | U3I0XKEHHN NPOrPaMMHOTO MaTepualla, HE BIaJeeT CHELMaNbHOM TEpMUHOJIOTUEN,
HE OPUEHTHUPYETCS B UCTOUYHUKAX CIECIUATH3UPOBAHHBIX 3HAHUM.

Her oTBeTa Ha mocTaBIEHHBIN BONIPOC.

Orenka, moylydeHHasi Ha dK3aMeHe, nepeBoAuTcss B 6amibl («5» - 20 Oamnos, «4» - 15
6amwoB, «3» - 10 OGaminoB) W cymmupyercs ¢ OaimamMu, HaOpaHHBIMH B XOJ€ TEKYIIETro

KOHTPOJIA.
Hrorosas ouenka no | CymmapHbie 0anibl Kpurtepuu oneHuBanusi
JUCHUITHHE (MOAYJII0) 1O TUCHHILINHE
(MoayJ110), B TOM
qucie
BrITIOTHEHBI BCE KOHTPOIBHBIE TOYKH TEKYIIETO KOHTPOJIS
Omauuno 91 - 100 P y p
Ha BBICOKOM YpOBHE. JK3aMEH ClIaH
BrINOTHEHBI BCE KOHTPOJIBHBIC TOYKH TEKYIIETO KOHTPOJIS.
Xopowo 81-90 P y p
DK3aMeH cllaH
KoHTpoIbHBIC TOYKH BBITOTHEHEI B HEIIOJTHOM O0BEMeE.
Yooenemeopumenwvno 70- 80
DK3aMeH cHaaH
Heyoosnemeopumensho 69 u MmeHee KoHTpopHBIe TOUKH HE BHIIIOJIHEHBI MM HE C/IaH 3K3aMeH




5. 3aiaHusi IHATHOCTHYECKOH PpaldoThl JJIsl OLEHKH Pe3yJbTaTOB O0Yy4YeHUS IO
AUCHUIUIMHE (MOAYJ) B PpaMKax BHYTPeHHell He3aBHCHMOH OLEHKHM KadecTBa
o0pa3oBaHus

®OC comepxuT 3amaHusi s OLICHMBAaHWA 3HAHWWA, YMEHUW U  HaBBIKOB,

JEMOHCTPHUPYIOIIUX YPOBEHb CPOPMUPOBAHHOCTH KOMIICTCHIIMA W HWHAUKATOPOB  MX
JTOCTHKEHUS B MPOIIECCE OCBOCHUS JTUCIUILIUHBI (MOJTYJIIS).

Kommekt 3amanuii pa3paboraH TakuM oOpa3oM, 4YTOOBI OCYIIECTBUTH MPOLEAYPY
OLICHKH KOMIIETCHIMH, (OPMUPYEMBIX ITUCHMIUIUHOW (Moxynem), y oOydaromerocs B
nUchbMEHHOU (opMme.

CopepxaHue KOMIUIEKTA 3aJaHUM BKIIIOUAET: mecmogvle 3a0anus, paciemmuvle 3a0ayl,
NPAKMUKO-OPUEHMUPOBAHHbLE 3A0AHUS

KoMiuiekT 3a1aHuil IMarHOCTUYECKOI padoThI

Kon n naumenoBanue komnerenuun: OIIK-1 Cnocod6eH npuMeHATH eCTeCTBEHHOHAYYHbIE
H 00lIeHHKeHEePHbIE 3HAHMS, METO/bl MATEMATHYECKOI0 AHAJIHU3Aa U MOJAeJIUPOBAHUS B
npodeccHoHAJIbHOM 1eITeJIbHOCTH

Bapuant Nel

3ananme 1. Vcnons3ys caiit MAY, mnaiitu yuebnuk: T.M. TpodumoBa  Kypc
¢usuku, roxg 2012. [IpeacraButh mpaBmiibHYIO OUOIHOrpadUUECKyIO 3aMUCh.
3apanme 2. Ilpu usmepeHuu ¢GuU3MUECKOl BeNUUMHBI €€ HCTMHHOE 3HAYCHUE
IIOJIyYUTh HEBO3MOXKHO M3-3a IPUCYTCTBUS Beeraa norpemsocreil. Kakoe 3HaueHune
U3MEpSIeMOM BEIMYMHBI TNPU HPOBEIECHUM CEPUM HM3MEpPEHHH MNPUHUMAIOT 3a
HCTUHHOE 3HaYeHue?

Bapuanmul omeemos:

a). TabJMYHOE 3HAUYECHUE 8) CymMMa 3Hau4eHUH’

0). cpeiHee 3HaYeHHE 2) MPOU3BEICHNE 3HAYCHH

3anpanme 3. OnpeaenuTs CUTy 3JEKTPUUYECKOTrO ToKa | B 3aMKHYTOH LienH, B KOTOPOH
neiicteyer uctouHnk J/[C € = 2 B ¢ BHYTpeHHUM conpoTuBieHueM I = 1 Om u
BHEIIHUM conpoTuBieHneM R = 3 Owm.

Bapuanmuvl omeemog:

a)l A 6) 0,5 4

0)2 A4 2)34
3aganue 4. B 3aMKHYTOM NpPOBOJAIIEM KOHTYPE TMOJHBIM MAarHUTHBIA TOTOK @
u3MeHwics ¢ 4 B6 no 8 Bo 3a Bpems t = 2 ¢. OmnpenenuTs MOIYydb CPEIHEr0O

3HaueHust J/{C &; HIEKTPOMAarHUTHON UHAYKIIMH.
Bapuanmer omeemos:

a)1lB 6) 0,5 B

0)2B 2)3B

3ananme 5. Ykaxute ¢popmyiny BToporo nocryiara bopa, onpenenstonero npaBuio
KBAaHTOBaHUS MOMEHTa HMMIYJbCa B BOJOPOJONOJO0OHOM aTOMe, HaXOJIIIeMCs B
CTallMOHAPHOM COCTOSTHUH.

Bapuanmer omeemos:

a)v=F>—FE1 g)Ln=mrhn=nh

6) e =hv 2) In = rpn?




3ananue 6. Onpeaenurte 1aBlieHUE Ha JHE BojgoeMa riayounoi 5 M. [ImoTHOCTH BOABI
1000 kr/m®, armochepnoe nasnerne 101 xI1a. OTBer:
3ananmue 7. Yactora kosiebanuii yactuil cpeapl coctapisgeT 10 'L, miuHa BOTHBI 2 M.
KakoBa ckopocTh pactipocTpaHeHusi BOJIHbI? OTBET:
3aganue 8. OmacHbIM IS J)KU3HHM YEJIOBEKA SBIIAETCS NOPAXKEHHUE BJIEKTPUUECKUM
tokoM Oonee 20 MA. Kakoe HampspkKeHHE MOXKET MPEACTaBIATh OMACHOCTH IS
JKU3HM  YesioBeKa?  DIJIEKTPUYECKOE  COMPOTUBIEHHUE Tella  YeJoBeKa Mpu
MOBpeKIeHHOU Koxke okosio 1000 Om. OTBer:
3ananme 9. Hanpsbkenue uzmepsieTcss BOJIBTMETPOM C IpenesioM u3Mmepenus 6 B.
Knacc tounoctu BonbT™eTpa 2,5. Omnpeaenute aOCOMIOTHYIO MOTPEHIHOCTh 3TOTO
npubopa. OTBerT:
3apanme 10. PazHocTh MEXy pe3yabTaTOM HM3MEPEHHS HEKOTOPOM BEJIUYMHBI X U
€ro UCTUHHBIM 3HAYEHUEM Xycm HA3BIBACTCH ...

Bapuanmuer omeemos:

@) OTHOCUTEJIbHOI MOTPEHIHOCTHIO 8) a0COJIIOTHOM MOTPEIIHOCTHIO
0) CIIy4aifHON TIOTPEITHOCTHIO 2) CUCTeMaTUYeCKOU MOrPENTHOCTHIO
Bapuant Ne2

3ananme 1. Ucnons3ys cailt MAY Haiitu yueOnuk: CasenseB U.B. Kypc ¢usuxu [B 3
T.]. T.2.—-2008. IIpencraBuTh NpaBUIbHYIO OMOIHOTPAdUIECKYIO 3aMKCh.
3apanme 2. IlorpemrHocTh, KOTOpass HMMeEET BEPOSTHOCTHBIM XapakTep, NOsBICHUE
KOTOPO1 He MOKET OBITh MPEAYIPEKICHO HA3bIBACTC ...

Bapuanmur omseemos:

@) CHCTEMaTHYECKOM 8) rpyooit

0) MTHCTPYMEHTAIBHOM 2) CTaTUCTUYECKOI

3aganue 3. Boruncnuth paboTy CUibl TpeHUS A, COBEPIIAEMYIO NMPHU MPSIMOJIUHEHHOM
pPaBHOMEpPHOM IEPEMEIICHUU Tela MoJ JAeHCTBHEM MOCTOsiHHOM cunbl F = 2 H Ha

paccTosiHue S=2m.
Bapuanmel omeemos:
a) 4 Jince 8) — 4 Jlnc
0) 2 /] 2) — 2 Jlnc

3aganue 4. YkaxuTe NpaBUIbHOE ONpEAEIEHUE aMILTUTY/ bl KoJeOaHui
BapuaHmbl OMmeemoes.

@)  MaKCUMallbHO€  CMEIIEHHWEe W3 | 8) BPEMsl COBEPIIEHHS OJHOTO IOJIHOTO
MOJIO’KEHUS PABHOBECHS Kose0aHus

0) 4uCi0 KoJieOaHUM, COBEPIIIAEMbIX 32 2) CMENICHUE U3 TIOJIOKEHHST PaBHOBECHUS
€MHHILY BPEMEHU B IPOU3BOJILHBI MOMEHT BPEMEHU

3aganue 5. Onpezenure paboTy BEIX0aa A MEKTPOHA U3 HATPHSA, €CITH KPacHas 'PaHMIA
dorosdpdexra Ay =663 1. (h = 6,6321073*Joncec).
Bapuanmui omeemo:

a) 1 Jlnc 8) 10?7 Jlxc

6) 10?7 ITnc 2) 102 e

3apanue 6. Teno maccoit 150 kr ruraBaeT Ha MOBEPXHOCTH BOJIbI, INIOTHOCTh KOTOPOU
1000 xr/m°. HaiiTu ciry Apxumena, AefcTByromIyio Ha Terno. OTBeT:



3amanue 7. 13 )xecTr BeIpe3aau TpU OJMHAKOBBIC I€TAIM B BUJIE dJutuIica. [[Be neranu
pa3pe3ay Ha YeThIpe OJJMHAKOBBIE YaCTHU. 3aT€M BCE YaCTU OTOABUHYJIM JIPYT OT Apyra
Ha 0JIMHAKOBOE PACCTOSHUE U PACCTABWIIM CUMMETPUYHO OTHOCUTEIbHO ocu OO0

AN AN A
N =

o's s
5 Iz I3
J171s1 MOMEHTOB UHEpLUUH OTHOCUTENIBHO ocu OO' cripaBeyIMBO COOTHOIICHUE . ..
a)ly =1, =13 o), <I, < I;
6)11<12=I3; 2)11>12>I3.

3aganue 8. J[Ba MOpCKUX Cy[HA JABHKYTCS MapaJIEIbHBIMU KypcaMu HaBCTpeUy APYT
JIPYTy €O CKOpocTsMH 12 y350B kaxaoe. Onpenenure B y3jaaXx OTHOCUTEIBHYIO CKOPOCTh
conmmxenus cynos. OTeer

3apanme 9. Kinacc TouHoctn amnepmerpa 1,0. MakcumanbHas cuia  TOKa,
oTcuuThiBaeMas Mo Imkaine mpubopa 10 A. Ompenenute NpuOOPHYIO MOTPEHIHOCTH
amnepmerpa. OTBeT

3aganue 10. B mpouecce BelYrcIeHU ObUIO MOTYyYEHO 3HAYCHUE BETUYMHBI X =
27,47 £ 0,18. Kak npaBwibHO 3anucaTh pe3yiabrat? OTBeT:

Bapuant Ne3

3ananme 1. cnons3ys cailt MAY naiitu yueOnuk: Jletnap A.A. Kypc ¢pusuku : yue6.
noco6ue 11 BTy30B 2002. IlpencraButh npaBuibHy0 OMOIMOTpaduiecKyro 3alKch.
3apnanue 2. Kiacc tounoctu ammepmerpa FE, = 1,0, makcumaiibHas cuia TOKa,
oTcuuThIBaeMasi 1o mkaie npudopa Imax. = 10 A. OmpenenuTs WHCTPYMEHTAIBHYIO
(mpubophyto) norpemHocts Al amnepmerpa.

Bapuaﬁmbz omeemose.

a). 0,14 6)+0,14

6). 10 4 2)+104

3ananue 3. KoopauHaTa x MaTepHaibHO TOUKH 3aBHCHT OT BPEMEHH M0 3aKoHy x =2 t3,
HaiinmuTe €€ ckopocTh B MOMEHT BpeMeHH t = 2 ¢ ?
Bapuanmul omeemos:

a). 12 m/c 8) 6 m/c

0). 24 m/c 2) 18 m/c

3ananue 4. B pesynbrare KpyroBoro mporecca ra3z copepumsl pabory A4 = 1 /e u
nepesa OXJIAAUTEN0 KOoIumdecTBO TerioTsl Q2 = 4 /. OnpenennuTh TEPMUYECKHUI
KIIJ] n nuxna (B mpoLeHTax).

Bapuanmer omeemos:

a). 40 % 6) 30 %

6). 25 % 2) 20 %




3ananue S. OnpenenuTs SHEPTUIO &, HOTOHA, KOTOPOMY COOTBETCTBYET JUIMHA BOJIHbI
A= 300 um (h = 6,6321034/Torcec).
Bapuanmul omeemos:.

a). 6,63 10 e 6) 19,89 - 10 Jloc

6). 2,215 103 o 2)2,21- 102" e

3aganue 6. Texo maccoii 150 kr u o0bemom 0,2 M° IIaBaer Ha MMOBEPXHOCTU BOJIbI,
IIOTHOCTH KoTopoii 1000 kr/m°. Haiiti 06beM morpyxeHHoit uacty Tena. OTBer:
3aganue 7. J[nuHbI BOJH A BUIMMOTO CBETA JIEKAT B JUAMA30HE ... MKM:

a) A > 1,2; 6) 0,8 <A< 12 0) 1> 0,8.

6)0,4<1<0,8; 2) A <0,4;

3aganue 8. DnekTpUUecKOe CONMPOTUBICHHE BEPXHETO POTOBOIO CJIOS KOXKM 4YeJIOBeKa
Npyu HENMOBpeXkJeHHOU Koxe okosno 100 xkOwm, a mpu moBpexaeHHOW Koxke 1 xkOwm.
DneKTpuuecKuii mpoOoi KOKM 4YeJoBeKa HacTymaeT Hpu HampsbkeHuu okosio 200 B.
Kakue 3HaueHust ©MeeT cuja ToKa MpU 3TOM HAINPSHKEHUU NPU HENOBPEXKAEHHOM KOXe U
10CJI€ AJIEKTpHUYEcKOoro mpobosi? OTBer:

3ananue 9. llkana amnepmerpa umeer 150 nenenwnii. [IpeaenbHoe 3HaueHnE CHIIBI TOKA

Iypen, = 75A. Onpenenute ueHy neneHus mkaisl. OTBET:
3ananue 10. Eciiun Ha nmpubope HE yka3aH KJjacC TOYHOCTH, TO B KayecTBE MPUOOPHOIA
MOTPENIHOCTH MPUHUMAIOT 1IEHY HAUMEHBIIIETO JICTICHHUS.

Bapuanmur omeemos:

| oa Hem

Bapuant Ne4

3ananme 1. Vcnone3ys 3JeKkTpoHHO-OMONMoTeunyto cucremy «IPRBOOKSy Haiitu
yueOHuk: CoboneBa, B. B. O6muit kypc ¢usuku [DnekTpoHHBIH pecypc] : yueOHO-
METOAMYECKOE MOcOoOMe K PEUICHHIO 3a]ad W BBINOJHEHHIO KOHTPOJIBHBIX paboT 1o
¢u3zuke. [IpeacraBuTh MpaBuiibHYI0 OUOIHOrpaUUECKYIO 3aIUCh.

3aganue 2. IlpuBenute (Gopmyny i OTHOCHTEIBHOW MOTPEITHOCTH & pe3yibTara
CepUH U3MEPEHUH (PU3NUECKON BEITUYHHBI.
Bapuanmor omeemos:

a). 8 =="=-100 % 6) 8 ==-100%
0). 6 =Ax - x 2)d=Ax+ x

3aganue 3. Kaxue cucreMbl 0TCU€Ta Ha3bIBAIOTCS MHEPLUATbHBIMU?
BapuaHmbl OMmeemoes.

8) CHCTEMbI OTCYETA, JIBHKYIIUECS

@) BCE CUCTEMBI OTCUETA 7
pPaBHOMEPHO U MPSMOIUHEIHO

0) CUCTEMBI OTCUETA, ABUIKYIIUECS C

YCKOPEHHEM 2) Bpalraromuecs CUCTCMbL OTCYETa

3ananue 4. Hanpsok€HHOCTH 2JIEKTPUYECKOrO IOJIST B HEKOTOPOM TOYKe paBHA E =
200 Beu. C xaxaii cunoii F Gyzer meiictBoBath moste Ha 3apan ¢ = 107 Ki?
Bapuanmul omeemos:

a)2 101 H 6)2-10'H

6)2-10"H 2)0,5-10"H

3aganue 5. YKaxuTe, CKOITBKO HEHTPOHOB CONEPKHT AP0 H30TONA aToMa reus: SHe.
Bapuanmer omeemos:



a) 1 6) 3

0) 2 2)5

3ananme 6. [Tapoxon nBuxkeTcs MO peke OT MyHKTa A 10 myHKTa B co ckopocteio 10
KM/4, 2 00paTHO — cO CKOpOCThIo 16 kM/4. Halimute ckopocTh TeueHnus peku. OTBer:
3apanne 7. Teno, obnagaroniee MOMEHTOM MHEPIHHU 3 k2:M? OTHOCHUTEIBHO HEKOTOPOM
OCH, BpalllaeTcsi C YIJIOBBIM YCKOPEHHEM 5 ¢ OTHOCHTENBHO TOM ke ocu. Ompenenure
MOMEHT CHJI, ACHCTBYIOIIUX Ha TEJI0, OTHOCUTEIBHO 3TOM ocu. OTBeT:

3aganue 8. [Ipu nepexoze cBera u3 cpelibl € IOKA3aTEIEM NIPEIIOMIIEHUS 1 B CPENY
MOKa3aTeseM MPeJIOMIICHUS N, HE U3MEHAETCH ...

@) JUTMHA BOJIHBI;

0) 4acToTa;

8) CKOPOCTh CBETa;

2) HallpaBJIEHUE PaCIPOCTPAHEHUSI CBETA.
3aganue 9. MneanpHOoMy Ta3y MepeaaHo KOJIMYECTBO TEIUIOTHI 5 /K, BHEIIHWE CHIIBI
copepniy Haa HUM padoty 8 [Ixk. Kak nuamenunace BHyTpeHHss sHeprus raza? OTBeT:
3aganue 10. K kaxmoil MO3WIMU TMEPBOTO CTOJIONA IMOAOEPUTE COOTBETCTBYIOIIYIO
MO3UIHI0 0003HAUCHHsI TOKA Ha M3MEPHUTEIBbHBIX NPUOOpax M3 BTOPOTO CTOJOLA H
3aMuIIuTe B TaOIUIly BBIOpaHHBIE IU(PHI 10 COOTBETCTBYIOIIMMHU OyKBaMHU.

a) TlocTosSTHHBIH TOK; 1 m~/
0) IlepemennsIii ogHO(Da3HBIN TOK; ) —
6) IlocTOSHHBIN ¥ IEPEMEHHBIN TOK; 3) ~
a) 0) 6)

Bapuanr Ne §

3ananme 1. Vcnonb3ys cailt MAYVY naiitn yueOnuk: I'naTiok B.C. OnopHbIif KOHCIIEKT
JEKIU TI0 MEXaHWKE, MOJIEKYJISIpHOW (PM3MKE U TEPMOJUHAMUKE [DIEKTPOHHBIN
pecypce] : yueb. mocobue nmo mucuuiuiiHe "®dusuka" s CTYJEHTOB €CTECTB.-HAy4. U
TEXH. HaNpaBJICHWM TMOArOT. M cHenuanbHoOcTed . IlpeacraBuTe IpaBUIIBHYIO
oubnuorpaduUecKyro 3amnmch.

3apanme 2. Kmacc TtouHocTM BonbT™MeTpa FE, = 0,5, MakcuMmanbHasi  BeJIIMYMHA
HanpsDKeHUs, OTCUMThIBaeMmas Mmo mmkane npuodopa Umax. = 100 B. Onpepenutsb
MHCTPYMEHTaIbHYIO (pubopHy0) norpemuocts AU BoabT™MeETpA.

Bapuanmur omeemos:

a) 0,5B 6) 0,05 B

6). £+05B 2) + 0,05 B

3ananme 3. Ykaxute GpopMyiy, BEIpaXaOLIyI0 B3aUMOCBSI3b MacChl U YHEPTUU B TEOPUU
OTHOCHUTENIbHOCTH.
Bapuanmer omeemos:

_ mu? _ he
Cl)E—T G)E_).

6). E=hv 2) E= mc?




3ananme 4. [Ipsmoil mpoBoa, Mo KOoTopoMy TeueT Tok cunoil | =3 A, pacronoxxeH B
OJIHOPOJHOM MAarHMTHOM IOJI€ MEPHEHAMKYISIPHO JIUHMUSIM MarHUTHOW uHAykuuu. C
Kakoi cuioit F jmelicTByeT mosie Ha OTpe30K mpoBojaa jaauHou | = 1 m, eciu MarHuTHas
uHAyKnus paBHa B = 1 7x?

Bapuanmsr omeemos:

a) 1H 6) 3 H

6). 2 H 2) 6 H

3apnanue 5. OnpenenuTh MOPAIKOBBIA HOMEp Z U MAacCOBOE YHMCIO A YacCTHUIBI,
0003HaYCHHON OYKBOH X, B CHMBOJIMUECKOH 3aITUCH SIICPHON peakiuu: + — +x.
Bapuanmsr omeemos:

a) Z=0,4=1 §)) Z=1,4=1

6).) Z=1,4=0 2))Z=0,4=0

3aganue 6. JIaMIoBbIil peocTaT COCTOUT U3 IMSATH AIEKTPUUECKUX JaMIIOYEK,
BKJIFOYEHHBIX NapayienbHo. CONpoTUBICHUE KaXA0u JaModku paBHo 350 Om. Haiitu
COIPOTUBIIEHUE PEOCTATa, KOTJA: @) TOPST BCE JIAMIIOUYKH; O) BEIBUHUUBAIOTCS TPU
namrouku. OTBer:

2
3ananme 7. YpaBuenue bepuymnu p% + pgh + p = const BeIpakaeT 3aKOH

COXpaHCHUS:

@) TIOTEHIIMAJILHOM YHEPTUH;

0) UMITyJIbCa;

6) KHUHETUYECKOM 3HEPIUu;

2) DPHEepruH;

0) MOMEHTA UMITYJIbCA.
3ananme 8. [Ipon3sBens yeTsipe pa3za UBMEPEHUS PACCTOSTHUS MEXKIY KAKUMHU-TO JBYMS
TOYKaMU, OJIYYHIIN cheayromue 3HadeHus: 2805,8 m; 2889,3 m; 2895,0 m; 2830,5 m.
Cpennee 3HaueHue:

2805,8 + 2889,3 + 2895,0 + 2830,5

= 2855,15 m.
4
Yemy paBHO cpeqHee 3HaueHue nocie okpyrienus? OTBer:
3ananue 9. Haubonbiiei 4yBCTBUTEILHOCTBHIO 00J1AIALT ...
Bapuanmul omeemos:
@) aMIepMeTp 6) MIJIJTHaMIIEPMETP

0) MUKpOAMIIEpPMETP

3aganue 10. MOMEHT CHUJIbI OTHOCUTENIBHO HEMOABUKHON TOUKH (IIEHTpa) paBeH:
Q)M = [ﬁ X 7.
6) M = [ x F|.
8) |ﬁ| = (7 x ﬁ')
2) |M| = (ﬁ X 7).
o) |M| = I7I|F|.

Kiroun k koMILIeKey 3a1aHUi 0 BADHAHTAM:
Bapuant Nel



3amanne 1. Mnnexc BBK: 22.351 7 Tpodumona, T. U. Kypc ¢pusuku : yue6. mocodue aist By3os / T. 1. Tpodumona.
- 19-¢ u3n., crep. - Mocksa : Akagemus, 2012. - 557, [1] c.: wn. - (Bsiciiee npodeccroHamsHOe 00pa3oBaHue). -
ISBN 978-5-7695-9433-5: 510-40.

3amanmue 2. 6) cpeHee 3HaUCHHE.

3ananue 3. 6) 0,5 4.

3amanue 4. 6). 2 B.

3amanue 5.6) Lh=mr,=nA.

3aganme 6. 150 xIla.

3aganne 7. 20 m/c.

3ananue 8. 20 B.

3ananue 9. 0,15 B.

3apanmue 10. g) aOCOTIOTHOH MOTPENIHOCTEHIO.

Bapuant Ne2

3apanmue 1. Uaaexce BBK: 22.3573+22.33 CaBenbes, . B. Kypc ¢msuku : yue6. mocobue ams By3oB. [B 3 1.]. T. 2
: OnextpuyectBo. Konebanus u Boiubl. BoxroBas ontuka / U. B. CaBeabes. - U3n. 4-e, crep. - Cankr-IleTepOypr
[m mp.] : Jlanb, 2008. - 467 c. : wn. - (Jlyumme xinaccuueckne ydeOHmkn) (3HaHme. YBepeHHOCTh. Ycmex!)
(Kimaccmueckas yueOHas mureparypa mo ¢pusuke). - ISBN 978-5-8114-0686-9. - ISBN 978-5-8114-0684-5: 350-02.
3aganue 2. 2) CTaTUCTUYECKOM.

Sananmue 3. 6) — 4 [orc.

3ananmue 4. a). MaKCUMaJbHOE CMEILICHUE U3 TIOJI0)KEHUS] pAaBHOBECHSL.

3amanmue 5. 6). 1077 [oc.

3aganue 6. 1500 H.

Baganme 7.6) I} < I, < I5.

3aganue 8. 24 y3na.

3aganmne 9. 0,1 A.

3aganme 10. x = 27,5 + 0,2.

Bapuant Ne3

3ananme 1. Uanexc BBK: 22.3473 deraad, A. A. Kypc ¢pusuku : yue6. nocobue amst BTy308 / A. A. Jleraad, b.
M. SIBopckuid. - 4-e uzn., uctp. - Mocksa: Beicur. mk., 2002. - 718 c.: mn. - ISBN 5-06-003556-5 : 104-76.

3apanue 2. 6) + 0,1 4.

3ananme 3. 6). 24 m/c.

3ananmue 4. 6). 25 %.

3ananmue 5. ). 6,63 10 orc.

Baganue 6. 0,15 M.

S3amanue 7.6) 0,4 < 1 < 0,8.

3ananue 8.2 MA, 0,2 A

3aganue 9. 0,5 A/nenenue.

3apanue 10. /[Ja.

Bapuant Ne4
3apganmne 1. Cobosesa, B. B. O0muii kypc ¢Gu3uku [DIeKTPOHHBIA pecypc]: y4eOHO-METOANYEeCKOe Mocodue K
PELICHUIO 3aJ1a4 U BBINOJHEHUIO KOHTPOJIbHBIX pabot mo ¢usuke / B. B. Cobonera, E. M. EBcuna. — DJ1eKTpoH.

TEKCTOBBIC JlaHHble. — AcTpaxaHb : ACTpaXxaHCKUH MHXEHEpHO-CTpouTenbHbI nctutyTt, 9bC ACB, 2013. — 250
€. — 2227-8397. — Pexum gocryma: http://www.iprbookshop.ru/17058.html

2100 %.

<x>
3apanmne 3. 6’) CHUCTEMBbI OTC‘léTa, ABUKYIIHECA PABHOMEPHO U HpﬂMOJ‘II/IHQﬁHO.

3amanme 4. 6). 2 - 107 H.

3apanue 5. a) 1.

3aganue 6. 0,83 m/c uau 3 KM/4.
3aganue 7. 15 H-m.

3ananue 8. 6) yacrora.

3aganue 9. Ypenuuunach Ha 13 JIxk.

3amnanue 2. a). § =

3ananmue 10.

a) 0) 8)
2 3 1



http://www.iprbookshop.ru/17058.html

Bapuant Ne §

3aganue 1. Ununexce BBK: 22.3647+22.317517+22.2157 I'natiok, B. C. OnopHbIil KOHCHEKT JIEKLIUN 110 MEXaHUKE,
MOJIEKYJISIpHOH M3UKe U TepMoJuHaMuKe [DneKTpoHHbIH pecypc] : yued. [locobue mo mucuumminnae «Pu3HKa»
Jutst cryneHToB 18CrecTB.-Hay4. U TeXH. HaNpaBJIeHUH NoAroT. u crenuansHocTed / B. C. I'nariok, H. H. Mopo3os,
3. ®. Mypamosa; M-Bo obOpa3oBanusi 1 Hayku Poc. @enepaumnn, ®I'6OY BO «Mypman. ['oc. TexH. yH-T». -
OnextpoH. TexcroBeie maH. (1 daiin : 4,67 M6). - Mypmanck : Uzn-so MAY, 2018. - 243 c.: mwn. - Joctym u3
JIOKaJbHOM ceTH MypMaH. Toc. TexH. YH-Ta. - 3ari. C skpana. - Imeercs meu. Ananor 2018 r. - bubmmorp.: c. 243. -
ISBN 978-5-86185-961-5.

3amanue 2. 6). + 0,5 B.

3ananue 3. 2) E= mc.

3ananue 4. 6) 3 H.

Bamanue 5.a) Z=0;4=1.

3amanue 6. @) R=70 Om; 6) R =175 Om.

3ananme 7. 2) sHEeprum.

3aganne 8. 2860.

3aganmue 9. 6) MUKpoaMIIEpMETP
3aganmne 10. 6) 1\7 = [? X ﬁ]



