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1. Kputepuu u cpecTBa OLEHUBAHUS KOMIIETEHIMA M HHAMKATOPOB UX JOCTHKeHHsI, (DOPMHPYEMBIX THUCHUILIHHON (MOIy1eM)

Konx n Kox u HauMeHOBaHHe Pe3yabTaThl 00y4eHHs 10 TUCHUTLTHHE (MOTYJIIO) OuenounbIe cpeacTBa OueHovHbIE
HanMeHOBaHHeE HHIUKATOpPA(0B cpeacraa
IlOCTl/I)KeI:lI/EH ) TERYIIEro KOHTpoJIH n OMI:»: TOYHOM
KOMHETEHIHH 3namo Ymemso Bnaoemp P y
KOMIICTCHIIHH arrecTanuu
OIIK-2.  Cmnocoben | M/I-1 OIIK-2 OCHOBHBIE 3aKOHBI U | IPUMEHATH OCHOBHBIE | HABBIKAMH
[IPUMECHATD 3aKOHOMEPHOCTH 3aKOHBI H | IpUMEHEHUS
ocHOBHbIe 3aKombl i | Buazeer neobxomMbMu usuKwy, ee | 3aKOHOMEPHOCTH OCHOBHBIX 3aKOHOB M
METOIbI 3HaAaHUSAMH OCHOBHBIX o
. B3aUMOCBS3b c | u3ukHM AN pelieHus | 3aKOHOMEPHOCTEH .
HCCIIe/IOBAHMIA 3aKOHOB 1 MCTOZIOB b b " KOMIICKT Sa/@Hiit A 500\ cnanmonnse
€CTECTBEHHbIX Hayk | CCTECTBEHHBIX HayK MaTE€MaTHYECKUMH, IPO(ECCUOHATIBHBIX M3UKH JUISL PEIICHUS | oo mhenms 1aGOpaTOPHBIX :
XUMUYECKUMHU U | 3a7ad. podecCHOHANBHBIX I IIDAKTHYECKHX DAGOT: VJICTBI
U PEIleHUs 3a1ay MII-20IIK-2 6 P P ’ PesynbTatsl
~ - - NOJIOTUYCCKUMU 3aaa4. - TECTOBBIC 3aJJaHHS;

npodeccHoHaIBLHOMN A A . TeKYILero KOHTPOIIs
JIeATENBHOCTH HayKaMu. - TIOCEIAEMOCTh 3aHATUH.

IIpumeHsieT  eCTECTBEHHO-

Hay4YHBbIC 3HaHUA npu

peueHuu

npodeccroHaNIBHBIX 3a/1a4




2. Ouenka ypoBHsi c()OPMHPOBAHHOCTH KOMIIeTEHIMH (MHANKATOPOB MX 10CTHKEHH)

IMoka3zarean IIkana u KpUTEPUHU OLIEHKH YPOBHS C()OPMUPOBAHHOCTH KOMIIETEHUM i (MHAUKATOPOB HUX JOCTHKEHHS)
OueH“BaH“ﬂu Huske noporosoro IMoporosplii IIpoaBuHyTHIH Boicokmii
KOMIIeTeHU M
(«neyoosnemsopumensroy) («yoosremsopumenvror) («xopouor) («omnuunoy)
(MHOUKATOPOB
HX JOCTHKEHHS)
IHosiHoTa YPOBEHBb 3HAHUI HUXKE MuHuMaNbHO AOILyCTUMBII YPOBEHb YpoBeHb 3HaHUH B 00bEME, YpoBeHb 3HaHHH B 00bEME,
3HaHUH MHUHHMaJIbHBIX TPEOOBaHUI. 3HaHUIL. COOTBETCTBYIOIIEM IIPOrPAMME COOTBETCTBYIOIIEM IIPOrPaAMME
Wmenu Mecto rpyObie OMMOKH. Jlony1eHsl He TpyOble OLTHOKH. MOJIrOTOBKH. MOJITOTOBKH.
JonynieHsl HEKOTOPbIE IOIPEUIHOCTH.
Haanune IIpu BBINIOJIHEHUU CTaHAPTHBIX IIponeMoHCTpUPOBAaHBI OCHOBHBIE IIpoeMOHCTPUPOBaHBI BCE OCHOBHBIE IIpoieMOHCTPUPOBaHBI BCE OCHOBHBIE
YMEHUH 3aJaHUi HE IPOJAEMOHCTPUPOBAHBl | YMEHHUS. YMEHHS. yYMEHUS.
OCHOBHBIE YMEHHUSI. BrlinosiHeHBI TUIIOBBIE 3aJJaHUS C HE BrinosHeHBI Bce OCHOBHBIE 3a/1aHUs C BrInosnHEeHBI Bce OCHOBHBIE U
Nmenn mecto rpyObIe OMIOKH. rpyOBIMH OIITHOKAMHU. HEKOTOPBIMH MOTPEILIHOCTSIMH. JIOTIONTHUTEBHEIC 3aJaHusI 0€3 OMNO0K 1
BrlinosiHeHsI Bee 3a/1aHus], HO HE B BoinonHeHs! Bee 3aJaHUs B TIOJTHOM MOTPEIIHOCTEM.
ITOJTHOM 00BbeMe (OTCYTCTBYIOT 00BEMe, HO HEKOTOPBIC ¢ HeToYeTaMU. | 3alaHus BHIIIOJHEHBI B IIOJTHOM 00BeMe
MTOSICHEHVISI, HETIOJIHBIC BBIBOJIBI) 0e3 HeZI0UeTOB.
Hannune [Ipu BBINOJIHEHNHU CTAHIAPTHBIX Hmeetcss MUHUMANBHBIH HAOOp [IponemoHCcTpUpOBaHBI 0A30BBIC [IponeMoHCTpUpPOBaHBI BCE OCHOBHBIE
HABbIKOB 3a/laHuil HE IPOJIEMOHCTPUPOBAHBl | HABBIKOB ISl BBIIIOJHEHUS HAaBBIKU IPU BHIIIOJTHEHUHI YMEHUSL.

(B1aJeHMe ONMBITOM)

0a30BbIc HaBBIKH.
Hwmenu mecto rpyOble OMIHOKH.

CTaHJAAPTHBIX 3a;[aH1/1171 C HCKOTOPBIMH
HCIO04YCTaMHU.

CTaHJapTHBIX 3a):[aH1/1171 C HCKOTOPBIMHU
HCI04YCTaAMU.

BrInonHeHs! Bce OCHOBHBIE U
JIOTIOJTHUTENbHBIE 3a/1aHus 0e3 OMNOOK 1
HOTPEIIHOCTEMN.

[IpogemoHCcTpUpOBaH TBOPUECKUI
MOJIXO/ K PEUICHHUIO0 HECTaHAAPTHBIX
3a1ad.

XapakrepucTuka
copmupoBaHHOCTH
KOMIIeTeHIIUU

Kommerenunu dakriueckn He
c(hopMHUPOBAHEI.

Nmeromuxcst 3HaHUM, YMEHHUI,
HaBBIKOB HEJIOCTATOYHO JJIS
peLIeHUs! TPaKTHYECKUX
(mpodeccroHamBHBIX) 3a0a4.

i

3a4eTHOE KOJIMYECTBO 0aJJIOB HE
HaOpaHO COTJIACHO
YCTaHOBJICHHOMY JHAIAa30HYy

CdhopMupoBaHHOCTH KOMITETCHIIHI
COOTBETCTBYET MUHUMAJIbHBIM
TpeOOBaHUIM.

Nmeromuxcs 3HaHUM, yMEHUIH,
HaBBIKOB B IIEJIOM JOCTATOYHO IS
peLIeHus! TPaKTHYECKUX
(mpodeccroHaIbHBIX) 33/1a4.

W
Habpano 3adeTHOE KOJIHYECTBO OaIoB
COIJIACHO YCTAQHOBJICHHOMY JHANa3oHy

CdopMupoBaHHOCT KOMIICTECHIIHI B
IIEJIOM COOTBETCTBYET TPEOOBAHMSIM.
Nmeromuxcst 3HaHUM, YMEHUIH,
HaBBIKOB JIOCTAaTOYHO YISl PEIICHHUS
CTaH/IAPTHBIX MPO(PECCHOHATIBHBIX
3a1ad.

NJIn
Habpano 3aueTHOE KONMHMYECTBO OAIIIOB
COTJIACHO YCTAHOBJICHHOMY JHANa30Hy

CdopMupoBaHHOCTH KOMITETCHIIHI
MIOJTHOCTBIO COOTBETCTBYET
TpeOOBaHUSIM.

Nmeromuxcst 3HaHUM, YyMEHUH, HABBIKOB
B TIOJIHOH Mepe JIOCTaTOYHO ISt
PELICHUs CIIOKHBIX, B TOM YHCIIe
HECTaHAAPTHBIX, MPO(HECCHOHATBHBIX
3aad.

NI

Habpano 3aueTHOE KONHYeCTBO OAIIOB
COTJIACHO YCTaHOBJIEHHOMY JTHANA30HY




3. KpnTepnn M IIKAJIA OLleHUBAHUSA 3aJaHUH TEKYIIIETr0 KOHTPOJISA

3.1 Kpurepuu u mikana oneHuBaHus 1a00paTOPHBIX U OPAKTHYECKUX DPA0OT
[Tepeuenb 1a0OPATOPHBIX M MPAKTHYCCKUX PaOOT, ONMHMCAHUE IMOPSIKA BBITOJHCHUS H

3alUThl paboThl, TPEOOBAaHUS K pe3ysibTaTaM pabOThl, CTPYKTYpE M COACPKAHUIO OTYETa U T.II.
MPEJICTaBICHBl B METOJMYECKMX MaTepuajax I10 OCBOCHHUIO AUCHMILIUHBI (MOIyNsi) U B
anekTpoHHoM Kypce B DM1IOC MAY.

Ouenka/6anisl Kpurepun onenuBanus

Omauuno 3ananue BBITIOJIHEHO MOJIHOCTBIO u MPaBUIIBHO. Ortyer o
71a00paTOPHON/IPaKTHYECKOH paboTe MOAroTOBIEH Ka4YECTBEHHO B COOTBETCTBHH C
TpeboBanusaMHE. [10THOTA OTBETOB Ha BOMPOCHI MPEIOAaBATEIIS [TPH 3aLTUTE PAOOTHI.

Xopowio 3amaHue BBINOJIHEHO MOJHOCTHIO, HO HET JOCTATOYHOIO OOOCHOBAaHUS WU NPHU
BEPHOM pEIICHWH [OMyIleHa HEe3HAYWTEeNbHAs OIMMOKa, HE BIMAOMAS Ha
MPaBIIbHYIO MIOCJICIOBATENIBHOCTE  PACCYKICHUH. Bce  TpeboBanwms,
IpeabsBISEMbIE K PadoTe, BHIIOJIHEHBL.

Yooenemeopumensno | 3amaHns BBIIOIHEHBI YaCTHYHO C OMMOKaMu. JIEeMOHCTpHPYET CPEOHUHA ypOBEHb

BBITIOJTHEHHS 3a/laHMs Ha J1a0opaTOpHYyIO/MpakTHuecKylo pabory. BompmmHCTBO
TpeOOBaHMUH, IPEIBIBISIEMBIX K 331aHHIO, BHIIIOJIHEHBI.

Heydoeﬂemsopumeﬂbno 3amaHne BEITOJIHESHO CO 3HAYUTEIBHBIM KOJIHYSCTBOM OIIMOOK Ha HU3KOM YpPOBHE.

MmHorue Tpe6OBaHI/IH, MPEABABIACMBIC K 3aJaHUTO, HC BBITIOJIHCHBI.
N
3aaHre He BBIIOJHCHO.

3.2 Kpurtepuu H 1IKaiIa OLIEHUBAHUS TECTUPOBAHUS

Hepequb TECTOBBIX BOIIPOCOB U 3a,I[aHHI>i, ONMHMCaHUC TpOoUCAYPbl TECTUPOBAHUA

MPEACTABICHHl B METOJWYECKUX MaTepuajgax I0 OCBOCHHUIO JUCIMIUIMHBI (MOIYJsl) W B
anekTpoHHOM Kypce B OM1IOC MAY.

»w

.

B ®OC BxitoveH TUIIOBON BapHaHT TECTOBOI'O 3aJaHUSI:

BapuanT 1(xypc 1)
KoopauHaTa MaTepuanbHOI TOUKM 3aBUCHT OT BpeMeHH 1o 3akoHy x = 2t3. Haitnure eé
CKOPOCTb B MOMEHT BpeMeHH t = 2 c.
Mofyiib CKOPOCTH MeHsIeTCs Mo 3aKoHy v =1+ t3. UeMy paBHO TaHreHIHATLHOE
YCKOpEHHE B MOMEHT BPEMEHHU | CeKyH[a.
Kaxkne cucreMbl 0TcuéTa Ha3bIBAIOTCS MHEPLMAIBHBIMA?
Hanumure Gopmyiy /i BEIYHCICHHUS IEPBOIl KOCMHUUECKOW CKOPOCTH.
MarepuanabHas TOYKa Maccoi 1 Kr BpaIlaeTcsi Mo OKPY>KHOCTH 1 M, CO CKOpOCThIO 3 M/c.
Haitgure €€ MOMEHT UMITyJIbCA.
K BaTy ¢ MOMEHTOM MHEPIUHU 2 KI*M? HpUIokeH MoMeHT ciutsl 1 H-m. Ompenenute
YIJIOBOE YCKOpPEHHUE Balla.
Kaxne cuibl Ha3pIBarOTC KOHCEPBATHUBHBIMU?
Bepno nu yTBeprkaeHue: paboTa CUIIbI TPEHUS BCET1a MEHbIIIE HYJIs?
MoMEHT UHEPIHH 3TO ... (IPOJOIKUTE TIPEITIOKECHHE).

. Hanummre ¢popmyiy BeIpakaroliyto B3aUMOCBSI3b MAacChl M SHEPIHUH.
. Hartmmmre ocHoBHOe ypaBHeHne MKT.

. CkonbKo crerneHei cBoOOIbl y KECTKOM 4 aTOMHON MOJIEKYJIBI.

. ChopmynupyiTe TPUHITUI CYTIEPIIO3UIIHH dTIEKTPUUSCKUX TTOJICH.

BapuanTt 1(kypc 2)
B uém 3akioyaercst ycioBue MUHUMYMOB HHTEHCUBHOCTHU CBETa IPU UHTEp(epeHInn?
Chopmynupyiite npuniun [ oireaca-dpenens.
Hanumute hopmyiy BeIpakarollyto 3akoH Maroca.
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4. B uéM 3akiroyaeTcs sSBJICHUE TUCTIEPCUH CBETa?

BepHno 1nu yTBepkKIeHHE: TEPMOIMHAMUYECKOE PABHOBECHE JIFOMHUHECIIEHTHOTO

U3JIy4eHHS] M HarpeToro Tejla HEBO3MOKHO?

6. MakcuMyM CHOEKTPaJIbHON IUIOTHOCTH CBETHMMOCTH TIPU HEKOTOpPOH TemrmepaType

Harpetoro Tena mpuxoautcs Ha 900 HM, yemy OH OyJeT paBeH NpU YBEIUYCHHUH

a0COJIIOTHOM TeMIlepaTyphl Tea B 2 paza?

Kaxkue BbI 3HaeTe KOPIYCKYJISIPHbIE CBOWCTBA CBETa?

8. Hamummmre ypaBHEHHE, BBIpaXKaroIIee COO0M CBI3b MKy YHEPTUECH YaCTHIIBI U JTTHHHON
BOJIHBI Ji¢ bpoiisi.

9. Kaxkue 9acTuIlbl Ha3bIBAIOTCS «O030HBD»?

o1

~

10. YkaxuTe, CKOJBKO HYKJIOHOB, TPOTOHOB, HEUTPOHOB CONEPXKUT CIIEIYIONIEE SIPO: 32He;

11. OnpenenuTs MOPAIKOBEIM HOMEp Z M MacCOBOE YHCIIO A YacTHIIbl, 0003HaYeHHON OyKBOMH
X, B CHMBOJIMYECKOM 3aIIUCH SIACPHON pEAKLIUU:

146C + 42He — 1780 +X

Ounenka/6annnl Kpurtepun onesnku
Omauuno 90-100 % npaBHWIBLHBIX OTBETOB
Xopowo 70-89 %  mpaBWIBHBIX OTBETOB

Yooenemeopumensno | 50-69 %  npaBUIIBHBIX OTBETOB

Heyoosnemeopumenwvno | 49% wu MeHbIIIEC MPABUIBHBIX OTBETOB

3.3 Kpurepuu u 1Kaia OleHUBAHUS ITOCEIIAEMOCTH 3aHITUN

Ilocemenue 3aHATHI O6y‘IaIOH_II/IMI/IC$I OMPEACIACTCA B IPOUCHTHOM COOTHOLICHUH

Bajuibl Kpurtepuu onesnku
20 noceniaemocts 75 - 100 %
16 noceniaemMocts 50 - 74 %
0 moceniaemMocTsh menee 50 %

4. Kpurepun W mKaja OLEHMBAHUS Pe3yJbTATOB OO0y4YeHHs IO AMCHMILIMHE
(Moay.,110) MpH NPOBeeHNH NPOMEKYTOUHOM aTTecTANNU

4.1 KpuTtepnu U IIKaJia OLEHUBAHUS PE3YILTATOB OCBOSHHUS JUCIUILIMHELI (MOIYJIS)
_C 3a4€TOM
Ecnu oOyuaromuiicss HaOpan 3a4eTHOE KOJIMYECTBO OAalJIOB COTJIACHO YCTAHOBJIEHHOMY
JUaTa30Hy MO JUCIUILINHE (MOAYJIIO), TO OH CUATAETCS AaTTECTOBAHHBIM.

Ouenka Bajuibl Kpurepuu oneHuBanus
HaOpano 3aueTHOE KOJIMYECTBO 0aJIJIOB COrJIaCcHO
3aumeno 60 - 100 p
YCTaHOBJIEHHOMY JIHAIa3oHy
3a4eTHOE KOJIMYECTBO COIJIACHO YCTAHOBJICHHOMY
Hezaumeno meHee 60

Jiiana3oHy 06amioB He HaOpaHO

4.2 Kputepuu ¥ mikaja OleHUBaHUs Pe3YJIbTATOB OCBOCHUS TUCITUILIMHEL (MOJYIIS) C
DK3aMEHOM
Jlnst mucuuninH (MoAyJiel), 3aKaHYMBAIOIIUXCS YK3aMEHOM, PE3yJIbTaT MPOMEXKYTOUHOMN
aTTecTallly CKJIaJpIBaeTCs U3 0aioB, HAOpPAHHBIX B XOJ€ TEKYIEro KOHTPOJIS U MPU MPOBEACHUN
JK3aMeEHa:
B ®OC BkiIOYEH COMCOK BOMPOCOB W 3aJaHMl K HDK3aMEHY M THUIIOBOM BapUAHT
AK3aMEHAIMOHHOTO OmeTa:
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JK3aMeHANMOHHbIE BONPOCHI M0 pa3aenaM «jeKkTpoMarneTu3m. Kosnedanusi u BOJIHBI.
Onrtuka. OcHOBBI (PU3UKHU ATOMA M ATOMHOTO SI/IPa)

JIeKTPOMarHeTu3m
1. MarnuTtHas uHAYKUUsA. MarHUTHBIA MOMEHT BUTKa ¢ TOKOM. [IpuHumn cynepmno3unuun
MAarHUTHBIX IOJIEN.
2. 3akon buo — CaBapa - Jlanaca. MarHuTHOE 110J1€ OKOJIO MPSAMOJUHEHHOTO TPOBOJHHUKA C
TOKOM, BUTKA C TOKOM.
3. JleficTBe MarHMUTHOTO TIOJII Ha MPOBOJHUK ¢ TOKOM (cmia Ammepa). BzaummonerictBre
napajuieIbHbIX TOKOB.
4, JleficTBHEe MarHUTHOTO TTOJISI HA JIBIOKYIITUICS 3apsf (cwia JlopeHia).
5. [Totox BekTopa MarHuTHOM wuHAYKIMU. Teopema Octporpaackoro - laycca s
MarHUTHOTO TOJIA.
6. Teopema 0 HUPKYJIALMY BEKTOPAa MATHUTHOW MHIYKIUNA. MarHuTHOE I10JI€ COJIEHOMUA.
7. PaGota no nepemenieHuI0 MPOBOAHUKA U KOHTYpPa C TOKOM B MAarHUTHOM IIOJIE.
8. Omnprtel @apazest U CIEACTBUS U3 HUX. SIBJICHHUE 3JIEKTPOMAarHUTHOM MHAYKIIMH. 3aKOH
®apanest. [Ipasuio Jlenua.
9. Bpamenue pamku B MarHuTHOM 1oie. Toku Dyko.
10.  HunyxtuBHOCTH KOHTYpa. CamouHayKIus. TOKM Mpy 3aMBIKAaHUU M PA3MbIKAHUU IICTIH.
11. B3anmuas uaaykuus. TpancdopmaTtopsr.
12. DHeprus MarHuTHOTO Mojs. O0beMHasl INTOTHOCTh SHEPTHUH.
13. MarsuTHBII MOMEHT 3JIEKTPOHOB B aTOMe. HaMarHn4eHHOCTs.
14.  MaruuTHOe 1noJje B BellecTBe: Aua-, mapa- u peppomaraerusm. [lerns rucrepesuca.
15. VYpaBuenue MakcBesuia B HHTErpaibHoi popme. Tok cMerieHusl.
KoJsie0anus u BOJIHBI
1. VYpaBHeHHe KojaeOaHni TapMOHUYECKOTO OCHUIIIATOPA, SHEPT Ul KOJIeOaHUH.
2. duznyeckuii 1 MaTemMaTHueckuii MasTHUKU. KonebaHue Tena Ha mpyKHUHE.
3. [Mapmonnueckue kosie0aHus B dJIEKTPUIECKOM KOIe0aTeTbHOM KOHTYPE.
4. 3aryxaromue KoneOaHus, TorapupMUIECKUI TEKPEMEHT 3aTyXaHUsl, JOOPOTHOCTb.
S. BrinyxaeHHsie KosieOaHUs, PE30HAHC, HMCIOJb30BAaHUE PE30HAHCA B AJICKTPHUUYECKUX
LEIsX.
6. VYupyrue BoiHbl. YpaBHEHUE BOJIHBL. OHOMEPHOE BOJHOBOE ypaBHEHHUE.
7. [IpononbHbIE U ONIEpEYHBIE BOJIHBL. Y paBHEHUE JIs1 INTIOCKOM 3JIEKTPOMAarHUTHOM BOJIHBIL.
8. CaolicTBa 3JIEKTPOMArHUTHHIX BOJIH. [1Ikana 31eKTpOMarHuTHBIX BOJIH.
9. DHeprus JEKTPOMArHUTHOTO 0JisA, BEKTOp YMoBa - [loifHTHHTA.

OnrTuka. AToMHAas U siiepHas pusuka

CkopocTb cBeTa, I0Ka3aTesb NPEIOMIIEHHS CPEABI.

3aKoHbI IPEJIOMIICHUS U OTPaXXEHHs CBETa Ha TPaHUIIE pa3Jiena Cpel.

[Tpunnun ®@epma. [Ipunuun I roiirenca.

WuTepdepennus cBeTa: MpOCTPaHCTBEHHAS U BPEMEHHAsi KOT€PEHTHOCTh, CJI0KEHUE JIBYX
KOTepeHTHBIX KoNebanuii (onbiT FOHTa).

el N

S. Hudpakius csera, npuHuuil [roirenca - @penens.

6. Hudpaxius Ha AUpaKIMOHHON perIeTKe.

7. BzaumopeiicTBue cBeTa U BELIECTBA, TUCIIEPCHUS.

8. ITornomenue cera, 3akoH byrepa, paccessHue cBeTa.

9. EcrectBeHHbIN 1 MOJIApU30BaHHBIN CBET. 3aKOH Maitoca.

10.  Ilonsipu3zamus cBeTa NMpU OTPAKECHUU M MPETOMIICHUN CBETa Ha TPAaHUIIE JUICKTPUKOB.
3akoH bprocrepa.

11.  /IBoiiHoe nydenpenomieHue. BpalieHne niiocKoCTH MOSIpU3alyi.

12.  3axonsl TeroBoro uznydenus. ['unoresa [1nanka.
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13. dororddext. 3akonsl BHemHET0 GoTtorddexra. Dopmyna DitHIITEHHA.

14.  Macca u umnynsc ¢potona. JlaBienue caera.

15. Mopenu aromoB 1o Tomcony u Pe3epdopay. JInneluaTsiii crieKTp atoMma BOAOpPOA.

16.  Artom Bogopona mo Teopuu bopa.

17. OcHoBBI kBaHTOBOUM MexaHuku. CoOTHOIICHHE HeonpeneaeHHocTel ['elizenOepra, BoiHa
ne bpors.

18.  BomnoBas ¢yuknus, ypasuenue Llpenunrepa.

19.  Yacruna B NOTEHIUATHHOMN sSIME, KBAHTOBAHHUE YHEPTUU YACTHIIBL.

20. Artom Bomopona mo KBaHTOBOW MexaHuke. [loHsiTue O KBaHTOBbIX uuciax. CouH
AJIEKTPOHA.

21.  KBauTOBas MexaHMKa MHOTO3JIEKTPOHHBIX aTOMOB, puHIuN [laymnu.

22.  ATOMHOE AIIpo, €T0 COCTaB, SHEPTHUS CBS3H, e(EKT MACCHI.

23. SAnepubie cunbl. Moaenu siapa.

24.  PannoakTUBHOCTH. BHIIBI paliOaKTUBHOTO H3ITYUCHHUS.

25.  3akoH paauoaKTHUBHOTO pacmajga. AKTUBHOCTb.

26.  a-pacman, B-pacnan, Y-u3nydeHHe u ero cBoicTsa. [IpaBmiia cmenieHus

27.  Peaxuus aeneHus sapa TsDKETIBIX aTOMOB. SlnepHasi sHepreTuka.

28. CuHTe3 JIETKMX aTOMHBIX s/, MPodJieMa yIpaBiIsieMOro TEPMOSIEPHOTO CHHTE3A.

29.  DnemeHTtapHble YacTuIlbl. Knaccudukanus s1eMeHTapHbIX YaCTHII.

30.  Twumbl B3aUMOACHCTBHS AIIEMEHTAPHBIX YACTHII, YACTUIIBI M aHTUYACTHUIIBI.

I[IpakTHYeckne 3a1aHUsA K IK3aMeHy 10 pa3aenam «JuekTtpomarHeTusm. Konebanus n
BOJIHBI. OnTuKa. OCHOBBI (PM3MKH ATOMA U ATOMHOT0 SIIPa»

1. Karymka mmno#t | = 30 cm umeer N = 1000 ButkoB. Haiitu HampsbkeHHOCTH H
MarHUTHOT'O TIOJISl BHYTPHU KATYIIKH, €CJIU MO KaTylIKe IpoXoAuT ToK | = 2A. JlnameTp KaTymku
CUYMTATh MaJIBIM I10 CPABHEHMIO C €€ JJINHOM.

2. Haiitn HanpspkeHHOCTh H MarHUTHOTO TIOJIS B IEHTPE KPYTOBOTO MPOBOJIOYHOTO BUTKA
panuycom R = 1 cM, o kotopomy Teuet Tok | =2 A.
3. DNeKTpOH, YCKOPEHHBIH pa3HocThio moTeHnuanoB U = 1 kB, Bieraer B oaHOpOAHOE

MarHuTHOE MoJie, MEePHEeHIUKYIIPHOE K HAIpPaBICHUIO €ro JBUXKEHUsA. VHAyKIUs MarHUTHOTO
nonst B = 1,19 Tn. Haiiti paguyc okpyXHOCTH R, 110 KOTOPO# IBMKETCS AIIEKTPOH, U niepuos 7'
oOpaleHus IEeKTPOHA.

4. W3 npoBonoku anunoi | = 1 M cnenana kBagparHas pamka. [To pamke tedet Tok | =10 A.
HaiiTn HanpskeHHOCTh // MarHUTHOTO TOJISI B LIEHTPE PaMKHU.
S. B oHOpO1HOM MarHUTHOM IT0JIE HANIPSKEHHOCTHI0 H = 79,6 KA/M noMelieHa KBaipaTHast

paMmKa, TJI0CKOCTh KOTOPOH COCTAB/IAET C HAIIPaBJIeHHEM MArHUTHOTO Mons yroa o = 45°. Jlnuna
CTOPOHBI paMKH 5 ¢cM. HaliTi MarHuTHBIN O0TOK @, IPOHU3BIBAIOLIUN PAMKY .

6. KpyroBoii KOHTyp MOMENIEH B OJTHOPOJHOE MATHUTHOE TOJIE TaK, YTO IJIOCKOCTh KOHTYypa
NEPHEHAUKYJISIPHA K HAIpPAaBJICHUI0 MAarHUTHOIrO MojsA. HanpsykeHHOCTP MAarHUTHOIO IOJIS
H =150 xA/™m. TTo koHTYpy TeueT Tok | = 2 A. Pamuyc konTypa R =2 cMm. Kakyro paboty 4 Hamo
COBEpLIUTE, YTOOBI TIOBEPHYTH KOHTYp Ha yron o = 90° BOKpYT OCH, COBNaJArOIIe ¢ IMaMeTpoM
KOHTYypa?

7. B onHopogHom MarauuTHOM nodie ¢ uaaykuuen B = 0,1 Ta aBuKeTcs: IPOBOJHUK JJIMHON
| =10 cm. CkOpOCTh JBMIKCHHS MPOBOAHWKA V = 15 M/C W HampaBjeHa MEPIEHAUKYISIPHO K
MarHuTHoMmy noso. Haiitn uanynupoBanHyto B npoBogHuke J/1C.

8. Karymika gmusoi | = 20 cm u quametpom d = 3 cm umeer 400 ButkoB. ITo karymike uaer
Tok | =2 A. Haiitu MHAyKTUBHOCTh L KaTymiku M MarHuTHBIH NOTOK P, NMpOHMU3BIBArOIIMI
IUIOHIA/Ib €€ TIONEPEUHOT0 CEUEHUSI.

9. MarauTHbIN IOTOK CKBO3b cosieHoun I (0e3 cepaeunuka) @ = 5 MxB6. Haiiti MarHUTHBIIM

MoMeHT P conenonna, ecau ero mmaa | =25 cm.



10. Karymka naayktuBHOCTRIO L = 1 MI'H M BO3QyIIHBIN KOHIEHCATOP, COCTOSIINN U3 IBYX
KPYTIJIbIX IUTACTHH quaMeTpoM D = 20 cM Kakaasi, COeIMHEeHBI apajuiesibHo. PaccTosHue d Mexay
mactuHamu 0,5 cM. Onpenenuts nepuoa T KoyieOaHuH.

11.  Karymxa umeer ungyktuBHocTh L = 0,144 T'n u conpotusienue R = 10 Om. Yepes kakoe
BpeMmsl 1 mociie BKIIIOUEHUs B KaTyIlKe MOTeYeT TOK, paBHbINA MOJOBUHE YCTAHOBUBILIETOCs?

12. HunyxtuBHocth L koneGarenpHOro kxonrypa paBHa 1 mI'H. KakoBa nomkHa OBITH
ANEKTPOoeMKOCTh C KOHTYpa, 4TOOBI €ro pe30HaHC COOTBETCTBOBAN JTHMHE BOIHBI A = 300 mM?

13. Karymika quamerpom d = 10 cm, cocrosimmas u3 N = 500 BUTKOB TPOBOJIOKH, HAXOIUTCS B
MarHuTHOM mnoJie. Haiitu cpegnioro DJIC MHAYKUIMHM, BO3SHUKAIOIIYIO B ATOM KaTyIIKe, €CJIU
WHIYKIKS MATHUTHOTO T0JIA yBenu4yuBaercs B TeueHuu Bpemenu t = 0,1 ¢ ot 0 g0 2 Ti.

14.  Omnrnyeckas pa3HOCTh XO/a IBYX UHTEPPEPUPYIONIMX BOJTH MOHOXPOMATHYECKOTO CBETA
AL = 1,5\. YUTo MOXKHO CKa3aTh O pa3HOCTH (a3 ITUX BOJH?
15. OmpepenuTh MJIMHY OTpe3Ka, Ha KOTOPOM YKIAJbIBA€TCA CTOJNBKO JK€ JUIHH

MOHOXPOMATHYECKOTO CBETa B BAKyyMe, CKOJIbKO UX YKJIabIBacTCs Ha oTpeske | = Smm B creke.
[Tokazarens npenomienus ctekia n = 1.5.

16. NneanpHble 3epKabHYI0O M YEPHYIO TOBEPXHOCTH OOJIy4arOT CBETOM B OJMHAKOBBIX
ycnoBusix. Ha kakyto moBepXHOCTh CBET OKa3bIBaeT Oobliee naBienue? Bo ckonbko pa3?

17. 3anuimre BO3MOXHBIC 3HAUCHHS OPOUTAIBLHOIO KBAHTOBOrO 4ucia | ¥ MarHUTHOTrO
KBaHTOBOTO YKCJa M| [JIsl TIIaBHOT'O KBAaHTOBOTO uncia N = 4.

o 16 . 17 .
18. OrnpenienuTe 4MCIIO MPOTOHOB U HEHTPOHOB, BXOAAuUX B coctas suep: 1) 30 ; 2) 30 ; 3)
18
¢ O . Kax HasbIBatoTcs 3tH anpa?

19.  Paccrosuue d mexay aByms 1iensiMu B ombite FOHTa paBHo 1 MM, paccrosinue L ot mmeneit
JI0 KpaHa paBHO 3 M. JUIMHA BOJHBI, UCITyCKaeMasi UICTOYHUKOM MOHOXPOMAaTHUYECKOTO CBETa, A =
0,5 mxM. OnpenenuTs MUPUHY MOJIOC UHTEPPEPEHIINN Ha dKpaHE.

20.  CkoibKO HITPUXOB Ha 1 MM colepKUT AU(paKIMOHHAs pelIeTKa, €CIU P HOPMaIbHOM
najiecHul MOHOXpoMaTHueckoro cBeTa (A = 0,6 MKM), MAKCUMYM YE€TBEPTOI0 MOPsI/IKa OTKIIOHEH
Ha 30°.

21. Kakoii HaumeHsblI11ei pasperaronieii cumnoii R nomkHa 061aaate qudpakiimoHHas pereTka,
YTOOBI C €€ MTOMOIIBIO MOYKHO OBIIIO pa3peInTh ABE CIIEKTPAIbHBIC IMHUH KAJIUS C ITTHHAMHA BOJTH
A1 =578 uMm u A2 = 580 uM? Kakoe HaumeHbIee yncio wtpuxoB N J0KHA UMETh 3Ta pelleTKa,
4TOOBI pa3pelieHre OblJI0 BO3MOXKHO B CIIEKTPE BTOPOTO MOpsIKa?

22. VYrom mnperoMieHHWS Jyda B OKuAkocTH paBeH 30°. Omnpenenuth: a) IMOKa3areib
NPEIOMIICHUS JKUIKOCTH, €CJIM OTPaKEHHBIN JIyd MAaKCHUMAIbHO IMOJISPU30BaH; 0) OMpeaeauTh
YTOJI MEXKAY OTPAXSHHBIM U TIPEJIOMIICHHBIM JTyYOM.

23.  JIBa monsipoua OpUEHTHPOBAHBI TAK, YTO MPOIYCKAIOT MaKCUMyM cBeTa. Ha kakoit yromn
CJIeZlyeT TIOBEPHYTh OJMH W3 HHX, YTOOBl MHTEHCHBHOCTH IPOIIEIIErO CBETa YMEHBIIMIACH
HaIoJIOBUHY?

24.  OmnpenenuTb MaKCHUMAJIbHYI0 CKOPOCTh Umax (POTOIJEKTPOHOB, BBIPHIBAEMBIX C
noBepxHocTu cepedpa (4 = 4,7 3B) ynbTpadmoneToBbIM U3IyYEHUEM C JUIMHOM BOJHBI A = 155
HM.

25. OmpenenuTs JHEPTHIO TEPBOTO BO30YKIEHHOTO COCTOSIHUSI W TIEPBBIN TMOTCHITHAT
BO30Y>KJICHHS aTOMa BOJIOPO/IA.
26. OLleHUTh BBIXOJl PHEPIUU B PEaKIMU JACICHUS sapa ypaHa 235, B KOTOPOM Ha HYKJIOH

OPUXOIUTCS SHEPTHs cBsi3u 7,6 MaB, ¢ o0pa3oBanuem ockonkoB — Oapus 139 u kpuntona 94, mis
KOTOPBIX 3HEPTHs CBSI3M Ha HYKJIOH paBHa 8,7 M»pB. Cuwurtath, uTto okono 40 M»B sHeprun
YHOCUTCSI HEUTPOHAMM U TaMMa-U3JIy4YE€HUEM.

27.  OueHuTh Ha npuMepe peakuuu cuutesa -H-+2H—7He smepruio, BbieseMyio Ha OHH
HYKJIOH. Macca atomoB aeitepust m1 = 2, 01410 a.e.m., rexaust mz =4, 00260 a.e.M.

TunoBoil BApHAHT 3K3aMEeHAIlMOHHOI0 OuJIeTa
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MUHUCTEPCTBO HAVKHU U BBICILIETO OBPA30BAHM S POCCUMCKON ®ENEPALINA
PI'AOY BO «MypMaHCKHUIi roCyiapcTBeHHbIN TeXHUYEeCKHIl YHUBEPCUTET»
3K3AMEHALIMOHHBIN BUJIET Ne 1
o @u3uke Mo paszznenam «Jaekrpomarnerusm. Konedanus u Bornbl. Ontuka. OcHOBBI GU3NKH aTOMa U

ATOMHOI'0 Ajipa

1. MarnuTtHast “HAYKIUS. MarHUTHBIA MOMEHT BUTKA C TOKOM. [IpHHITUTT CyNIepIIO3UIIMNN MarHUTHBIX MOJICH.
2. WuaTepdepenmust cBeTa: MPOCTPAHCTBEHHAS M BPEMEHHAasi KOT€PEHTHOCTH, CIIOKEHHE JBYX KOTEPEHTHBIX
konebanuit (onsIT FOHTA).
2 2 4

3. OuenuTh Ha IPUMEPE PEaKLUK CHHTE3a | H +; H -, He suepruo, Beinensemyo na oqun Hykinon. Macca
aToMoB aeitrepust My = 2, 01410 a.e.m., remus my =4, 00260 a.e.M.
Buner paccMoTpeH M yTBepkaeH Ha 3acemaHuu Kadenpsl MHIIud 20 r. 3aB. Kadenpoii
MHI Ju®

Onenka Kpurepuu ouieHKM 0TBETA HA IK3aMeHe

OOyuaronuiicst TITyO0KO 1 IPOYHO YCBOWII ITPOTPAMMHBINA MaTepurall, HCYEpIIbIBAIOIIE,
MOCJIEI0BATENBHO, YETKO U JIOTHUECKU CTPOWHO €ro U3J1araeT, yMeeT TECHO YBSA3hIBATh
TEOPHIO C MPAKTUKOM, HE 3aTPyIHAETCS C OTBETOM IPH BUIOM3MEHEHHH BOIIpPOCA.
Brianeer crenuanbHONW TEPMUHOJIOTHEH, IEMOHCTPUPYET OOLIYyI0 3PYIHULHUIO B
npeAMETHOW  o0JlacTH, HCHOJNB3yeT NP  OTBETE CCBUIKM Ha  MaTepHal
CTICHUAJIU3UPOBAHHBIX MCTOYHUKOB, B TOM YHCJIC HA I/IHTepHeT-peCprI)I.
OOyuatomnuiicss TBEpIO 3HACT MaTepHaj, TPAMOTHO U IO CYIIECTBY M3JaraeT ero, He
JIOITyCKasl CYyIeCTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, BIAJEeT CIEIUaIbHOMN
Xopowio TEpPMHUHOJIOTHEH Ha JOCTAaTOYHOM YPOBHE; MOTYT BO3HHMKHYTHb 3aTpPyAHCHHS NpHU
OTBETE HA YTOUHSIONIME BONPOCHI IO pPacCMaTpUBAEMOH TeMe; B IIEIOM
JIEMOHCTPHPYET OOIIYIO SPYIUIIHIO B IPEIMETHON 0OIACTH.

OOyuaronuiicsi UMeeT 3HaHWS TOJBKO OCHOBHOT'O MaTepHaya, HO HE YCBOWJ €ro
JieTaJiel, 10IycKaeT HeTOYHOCTH, HEZIOCTaTOYHO IPaBUIIbHBIE (OPMYIHPOBKH, TIIOXO
BJIafieeT CIIEHAIbHOW TEPMHHOJOTHEH, NOMyCKaeT CYLIECTBEHHBIE OIIMOKH IIpH
OTBETE, HEJIOCTaTOUYHO OPUEHTUPYETCSI B HICTOYHUKAX CIICIMAIN3UPOBAHHBIX 3HAHUH.
OOyuaronuiicst He 3HaeT 3HAUYUTEIHLHON YacTH MPOrPaMMHOTO MaTepHara, JI0IMyCKaeT
CYIIECTBEHHLIC OIHI/I6KI/I, HapyumeHus JIOTHYECKOM OCJICAOBATCIIBHOCTHU B U3JIOKCHUHN
Heyooeénemeopumenvno | IporpaMMHOTO MaTepuana, He BiaJeeT CIHCIHaJbHONH TEepMHHOJIOTHEH, He
OPHUCHTHUPYCTCA B UCTOUYHUKAX CHCIIUATIN3UPOBAHHBIX 3HAHUM.

Her oTBeTa Ha nocTaBjeHHBIN Bonpoc.

Omauuno

Yooenemeopumenwvno

OrneHka, MoJlydeHHas Ha 2K3aMeHe, MmepeBoguTcs B Oamibl («5» - 20 GamnoB, «4» - 15
6aioB, «3» - 10 6amioB) u cymMmmupyercs ¢ 6ayiaMu, HAOpaHHBIMH B X0J1€ TEKYIIET0 KOHTPOJIA.

HTorosas onenka no CyMmmapHbie 6a/11bI Kpurtepun ounennpanus
AUCHUILINHE (MOAYJIIO) 0 AUCIHUILIMHE
(MoyJi10), B TOM
qmucjie
BrimosiHeHBI Bce KOHTPOJIbHBIE TOYKH TEK IIero KOHTPOJIA
Omauuno 91-100 p y i
Ha BBICOKOM YpOBHE. DK3aMeH C/IaH
BrimosiHeHBI Bce KOHTPOJIBHBIE TOYKU TEK IIero KOHTPOJIA.
Xopowo 81-90 p Y p
DK3aMeH C/IaH
KOHTpOHBHBIe TOYKH BBIIIOJIHEHBI B HEIIOJTHOM OG'BeMe.
Yoosnemeopumenwvno 70- 80
DK3aMeH C/IaH
Heyooenemesopumenvno 69 u meHee KoHTPOJIbHBIE TOYKH HE BBIIOJIHEHBI HJIH HE CIIaH 9K3aMEH

5. 3aiaHusi THATHOCTHYECKOH PaldoThl JJsl OLEHKH Pe3yJbTATOB OOY4YEeHHUSI IO
AUCHUILIMHE (MOAYJK) B PpaMKax BHYTPeHHell He3aBHCHMMOH OLEHKH KadecTBa
o0pa3oBaHus

®OC comepxuT 3amaHusi Il OLICHMBAaHMA 3HAHUWA, YMEHUW U  HABBIKOB,
JIEMOHCTPHUPYIOIIUX YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHIIUNA U MHIUKATOPOB X JOCTHIKCHHS
B [IPOIIECCE OCBOCHUS TUCUUILTUHBI (MOIYJIsS).




KommutekT 3aganuii pa3paboTad TakuM 00pa3oM, 4TOOBI OCYIIECTBUTH MIPOIIETYPY OLICHKH
KOMIIETCHIINH, (DOPMHUPYEMBIX TUCIHUIUIMHON (MOAyJleM), y OOydaromerocss B NMUCHhMEHHOMN
dopme.

ConepxaHre KOMIUJICKTA 33JaHUI BKIIOYACT: mecmosbie 3a0anus, paciemuule 3a0ayl,
NPAKMUKO-0pUeHMUPOBAHHbIE 3A0AHUS

KoMiuiekT 3a1aHuil ITMATHOCTHYECKOI paboThI

Koa u naumenoBanue komnerenuuu: OIIK-1. Cnocoben uzy4yarb, aHAJIU3HUPOBATD,
HCNO0JIb30BATH 0HOJIOTHYECKHE 00bEeKThI U MPOLECChl, 0CHOBHIBASICh HA 3AKOHAX U
3aKOHOMEPHOCTSAX MaTeMaTHYeCKNX, QU3HYECKUX, XHMHYECKUX U OHOJOTHYeCKHX HAYK
M UX B3aMMOCBSI3SIX

Bapuant Nel

3aganue 1. Mcnons3ys caiit MAY, naiitu yue6nuk: T.U. Tpopumosa Kypc dusukm,
rog 2012. I[IpexcraButh npaBmIbHYIO OHOIHOTpadUIECKyIO 3aIUCh.
3aganue 2. [Ipu usmepenun pu3andeckoi BEIUYUHBI €€ HCTUHHOE 3HAUCHUE MOJTYYUTh

HEBO3MOKHO M3-3a IIPUCYTCTBUS BCErJa IOTPEIIHOCTEN. Kakoe 3HaueHue
U3MepsIeMOM BEITMUMHBI IIPH IIPOBEACHUY CEPUU U3MEPEHHUI NPUHUMAIOT 32 HCTUHHOE
3HaueHue?
BapuaHmbl OMmeEemaoes.
a). TabJIMYHOE 3HAUYECHUE 8) CyMMa 3Hau€HU
0). cpesiHee 3HaYeHHE 2) IpOoU3BeICHUE 3HAUYCHUN

3apanme 3. OnpeaenuTs CUTy JIEKTPUUYECKOTrO ToKa | B 3aMKHYTOM 1LienH, B KOTOPOH
neiicteyer uctouHuk J/[C € = 2 B ¢ BHYTpeHHUM conpoTuBieHueM I = 1 Om u
BHEIIIHUM conpoTuBieHreM R = 3 Om.

Bapuanmuvl omeemog:

a)l A4 6) 0,5 4
0)2 A 2)34

3aganue 4. B 3aMKHYTOM NpPOBOJAIIEM KOHTYpPE TMOJHBIM MAarHUTHBIA TOTOK @
u3MeHuics ¢ 4 Bo 1o 8 B63aBpemsat = 2 ¢. OnpenenuTb MOIYJIb CPETHETO 3HAUCHUS
IJIC &; >NEeKTPOMarHUTHOW MUHYyKIIHUH.

Bapuanmuvi omseemog:

a)1lB 6)0,5B
0)2B 2)3B

3ananmue S. Ykaxure ¢popMyiTy BTOpOro mocryiata bopa, onpeaensoniero npaBmio
KBaHTOBaHUS MOMEHTa HMITyJbCa B BOJOPOJIOMOJO0HOM aTOMe, HaxoJsAIieMcs B
CTAIlMOHAPHOM COCTOSTHUH.
Bapuanmur omseemos:
a)V:EZ—El B)Ln:mrn:nh

6) e=hv 2) In = rpn?

3apanue 6. Onpeaenure 1aBleHUE HA JHE BojgoeMa riayounoi 5 M. [ImoTHOCTH BOABI
1000 kr/m®, armocepnoe nasnerne 101 xI1a. OTBer:
3ananmue 7. Yactora kosiebanuii yactuil cpeapl coctapiseT 10 'L, miouHa BOTHBI 2 M.
KakoBa ckopocTh pactipocTpaHeHust BOJIHbI? OTBET:
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3apanme 8. OnacHpIM 7151 KU3HHM YEJIOBEKA SIBIISIETCS MOPAXKEHUE AIIEKTPUUYECKUM
TokoM Oouee 20 MA. Kakoe HanpspkeHHE MOXKET MPEICTABIISATh ONMACHOCTD IS )KU3HU
yesoBeka? DIIEKTPUUECKOE COMPOTUBIICHHE Tejla YeJI0BeKa IIPU MOBPEKICHHON KOXKe
okoiio 1000 Om. Otser:

3ananme 9. Hanpsoxkenue uzmepsieTcs BOJIBTMETPOM C IpeaeiaoM uMepenus 6 B.
Knacc tounoctu BoibTMeTpa 2,5. Ompenenurte aOCOMIOTHYIO MOTPEUIHOCTH 3TOTO
npuodopa. OTBer:
3aganue 10. PazHocTh MeXly pe3ysbTaToM U3MEPEHUSI HEKOTOPOM BEJIMYUHBI X U €TI0
VCTUHHBIM 3HAYCHUEM Xycm HA3BIBACTCA ...

Bapuanmur omsemos:

@) OTHOCUTEJIbHOW MOTPEUTHOCTHIO 8) a0COTIOTHOM MOTPEITHOCTHIO
0) ciy4ailHON MOTPEelIHOCTHIO 2) CUCTEeMAaTUYECKOM MOrPEHIHOCThIO
BapuanT Ne2

3ananme 1. Vcnonesys cailtt MAY naiitn yueonuk: Casenses W.B. Kypc ¢usuxu [B 3 T.]
. T.2.-2008. TIpeacraButh npaBUIbHYI0 OMOITHOTPAPUUECKYIO 3aMUCh.
3aganmne 2. IlorpemHOCTh, KOTOpas HWMEET BEPOSTHOCTHBIM XapakTep, NOsBICHHE
KOTOPOI HEe MOKET ObITh MPEAYIPEKIECHO HA3bIBACTCH ...
Bapuanmer omsemos:
@) CHCTEMaTHYECKOM 8) rpyboi
0) MHCTPYMEHTAJILHON 2) CTaTUCTUYECKOU

3aganue 3. Bprunciauth paboTy cuiibl TpeHUS A, COBEPLIAEMYIO MPHU NPSIMOIUHEHHOM
pPaBHOMEpPHOM IMEpEeMEIIeHUHU Tena MOJ JeHCTBHEeM MOCTOssHHOM cunbl F = 2 H Ha

paccTosiHue S=2m.
Bapuanmel omeemos:
a) 4 Jlnc 6) — 4 [l
0) 2 [ 2) — 2 /e

3aganue 4. YkaxuTe npaBUIbHOE ONpEAEIEHUE aMILTUTY/ bl KOJeOaHun
BapuaHmbl OMmeEemoes.

@)  MaKCHMaJlbHOE  CMEIICHHUE W3 | 6) BPEMs COBEPIICHHUS OJHOTO MOJIHOTO

MOJIOXKEHHUS PAaBHOBECHUS KoseOaHus

0) unciio KojaebaHuii, COBEpIIACMbIX 38 | 2) CMeIeHne u3 TTOJIOXKEHUS

€IMHUILY BPEeMEHU paBHOBECHsI B TPOU3BOJIBHBIH MOMEHT
BpEMEHU

3ananue 5. Onpenenute paboTy BHIX0AA A JEKTPOHA U3 HATPHSA, ECIIM KPACHAs IPaHUIA
dorosdpdexra Ay =663 1. (h = 6,6321034Toncec).
Bapuanmvi omeemos:
a) 1 e 8) 10%" Jlxc
6) 10 JTxc 2) 107 JToc

3apanue 6. Teno maccoit 150 kr miiaBaeT Ha MOBEPXHOCTH BOJIbI, INIOTHOCTh KOTOPOM
1000 xr/m. Haiiti cimy Apxumena, 1eiCTBYOIIYIO Ha Teno. OTBeET:

3apanme 7. U3 )xecTH BeIpe3alid TPU OJMHAKOBBIC JETAIU B BUAE dJuIuIca. JBe nertanu
paspe3aliv Ha YeThIPE OJIMHAKOBBIE YACTH. 3aTE€M BCE YAaCTH OTOJBHUHYJIM APYT OT JIpyra
Ha OJJUHAKOBOE PACCTOSIHUE U PACCTaBWIIM CUMMETPUYHO OTHOCUTENBHO och OO'.
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I I 2 I3
Jljisi MOMeHTOB uHepiuu oTHocuTesbHO ocu OO’ cripaBeIyInBO COOTHONIICHHUE ...
Al =1, =1 6); <I, <lI;
o) <I, =15 L > 1, > 1.

3aganue 8. J/[Ba MOpCKHX CyJIHA JABIKYTCS MapaJIeIbHBIMU KypCcaMu HaBCTpedy APYT

JpyTy o ckopocTsaMu 12 y310B kaxaoe. OnpeaenuTe B y3/iaX OTHOCHTEIBHYIO CKOPOCTb
conmmxenus cynos. OTeer
3ananme 9. Knacc rounoctu ammnepmerpa 1,0. MakcumanbHas cuia TOKa, OTCYUThIBacMast
no mkaine npubopa 10 A. Onpenenute npubOOPHYIO MOTPemIHOCTh ammnepmerpa. OTBeT

3aganue 10. B nporecce BpIYrcIeHU ObUIO MOTYYEHO 3HAYCHUE BETUYHHbI
x = 27,47 £ 0,18. Kak npaBuibHO 3anucath pe3yibTaTr? OTBeT:

BapuanT Ne3

3aganue 1. Mcnonb3ys caiit MAY naittu yueOnuk: [ernap A.A. Kypc pusuku : yueo.
noco6ue 1i1s BTy30B 2002. IIpenctaButh NpaBUIbHYIO OHOIHNOTrpadUUIecKyro 3aMuCh.
3apnanue 2. Kiacc tounoctu ammepmerpa FE, = 1,0, makcumaibHas cuia TOKa,
oTcuuThIBaeMas 1o mkane npudopa Imax. = 10 A. OmpenenuTs HHCTPYMEHTAIBHYIO
(nmpubopHyo) norpemHocts Al amnepmerpa.

Bapuanmol omeemos:
a).0,14
6). 10 4

6)+0,14
2)+104

3aganme 3. KoopauHara x MaTepHaibHON TOYKH 3aBHCHT OT BPEMEHH 110 3aKoHy x =2 t3,
Haiinute €€ ckopocTh B MOMEHT BpeMeHu t = 2 ¢ ?

Bapuanmur omseemos:
a). 12 m/c
0). 24 m/c

6) 6 m/c
2) 18 m/c

3aganue 4. B pesynprare KpyroBoro mpoiiecca raz cosepmui pabory A4 = 1 /e u

nepeIaT OXJIaJIUTETI0 KOM4IecTBO TettoThl Q2 = 4 Jloc. Onpenenuts Tepmudeckuit K11/]

7) UMKJIA (B MPOLIEHTAX).
Bapuanmuvi omseemog:

a). 40 %

0).25%

6) 30 %
2) 20 %

3ananue S. OnpenenuTs SHEPTUIO &, (OTOHA, KOTOPOMY COOTBETCTBYET JJIMHA BOJIHBI
A= 300 um (h = 6,63210°34oncec).
Bapuanmul omeemos:

a). 6,63 10 i

6) 19,89 - 10 Joie

6). 2,215 103 o

2)2,21- 102 e
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3aganue 6. Teao maccoit 150 kr u 00bemom 0,2 M° TTaBaeT Ha MOBEPXHOCTH BOJIbI,
I0THOCTH KoTopoii 1000 xr/m>. Haiiti 06beM morpyskeHHoit yactu Tena. OTBer:
3aganue 7. J[nuHbl BoJH A BUIMMOTO CBETA JIKAT B AMAMA30HE ... MKM:
a) A >1,2; 6) 0,8 <1<1,2 0) 1> 0,8.
6) 0,4 < 1<0,8; 2) A <0,4;
3aganue 8. DekTprUUECKOE CONPOTUBIIEHNE BEPXHETO POTOBOTIO CJI0S KOYKHU YEJIOBEKA ITPU
HEMOBPEeXKACHHON Koxe okoimo 100 xkOm, a npu mnoBpexacHHOH koxke 1 kOwm.
DnexTpudeckuil mpoOoil KOXKM 4eI0BeKa HaCTynaeT npu HanpsbkeHun okoo 200 B. Kakue
3HAYEHUS] UMEET CHJIa TOKA MPU STOM HANPsHKECHUH IPU HETIOBPEKIECHHON KOXKE U MOCIIe
aneKTpudeckoro nmpobosi? OTBer:
3ananme 9. Illkana amnepmerpa umeer 150 nenenuid. [lpenensHoe 3HaUeHUE CUIIBI TOKA
Lypen. = 75A. Onpenenure ueny nenenus mkaisl. OTBeT:
3aganue 10. Eciu Ha nmpubope HEe yka3aH KIAcC TOYHOCTH, TO B KauecTBE MPHOOPHOI
MOTPENIHOCTH MPUHUMAIOT 1IEHY HAUMEHBIIETO JICTICHHUS.

Bapuanmur omsemos:

‘ da ‘ Hem ‘

BapuanT Ned

3amanue 1. Hcnonb3ys 3neKTpoHHO-OMOIHMOTEeUHY0 cuctemy «|PRB0oOkS» Haiitn
yuebnuk: CoboneBa, B. B. O6muit xkypc ¢usuku [DnekTpoHHBIA pecypc| : ydeOHO-
METOAMYECKOE TOCcOOMEe K PEUICHHIO 3a]a4 W BBIMOJHEHHIO KOHTPOJIHBIX paboT 1o
¢usuke. [IpeacraButh npaBmiibHYI0 OHOIHMOTPaPUUECKYIO 3aMUCH.
3anganue 2. [Ipuseaure GopmyIry A OTHOCUTEILHOM IMMOTPEITHOCTH § pe3ysIbTaTa CepHH
u3MepeHuil (pU3nvecKol BETHUNHBI.

Bapuanmer omsemos:

a).6:<AXX>~ 100 % 6) 5 == 100 %
0).6 =Ax - x 2)d=Ax+ x

3ananue 3. Kakue cucreMbl 0TCU€Ta HA3bIBAKOTCS MHEPLUATBHBIMU?
Bapuanmer omeemos:

6) CUCTEMBI OTCUETA, TBUKYIIHECS

@) BCe CUCTeMBbI OTCUéTa o
PaBHOMEPHO U MPSIMOJIMHENHO

) CUCTEMBI OTCUETA, TBHXKYIIHECS C

yCKOpCHHEM 2) Bpallalolluecs CUCTEMbl OTCUETa

3ananme 4. Hanpsok€HHOCTh 3JEKTPUUYECKOrO MOJII B HEKOTOPOM TOYKe paBHa E =
200 Bem. C xakaii cuioii F Oynmer aeiicTBoBaTh 1oJie Ha 3aps (| = 107° Kn?
Bapuanmer omeemos:
a)2 101 H 6)2-10'H
6)2-10"H 2)0,5:10"'H
3ananne 5. YkaxuTe, CKOILKO HEITPOHOB COEPKHUT SAPO M30TONA aToMa renus: SHe.
Bapuanmuvi omseemog:
a) 1 6) 3
0) 2 2)5
3ananme 6. [Tapoxox ABUXKeTCA 1O peke oT MyHKTa A 10 myHKTa B co ckopocthio 10 km/4,
a oOpaTHO — co ckopocThio 16 kM/4. Halimute ckopocTs TedeHust peku. OTBeT:
3apanue 7. Teno, obnanaroniee MOMEHTOM MHEPLHUH 3 k2:M? OTHOCHUTENBHO HEKOTOPOi
OCH, BpAIAETCs C YIJIOBBIM YCKOPEHHEM 5 ¢'2 OTHOCHTENBHO TOif ke ocH. Omnpeenure
MOMEHT CHJI, IEUCTBYIOIINUX HA TEJIO, OTHOCUTEILHO 3TOM ocu. OTBET:
3ananue 8. [Ipu nepexojie cBeTa U3 cpe/ibl C MOKA3aTEIEM MPETIOMIICHUS 11 B Cpely
MOKa3aTeJIeM MPEJIOMIICHUS N, HE U3MEHSETCH ...
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@) IJTMHA BOJIHBL;

0) 4acToTa;

8) CKOPOCTh CBETA;

2) HalpaBJIEHUE PaCIIPOCTPAHEHHUS CBETA.
3ananue 9. VMneanpHOMYy rasy IepeaaHo KOJMYECTBO TEIIOTHl 5 /[PK, BHENIHHE CHIIBI
coepimiv Haj HUM padoty 8 /. Kak nsmenunace BHyTpeHHss sHeprus raza? OTBeT:
3aganue 10. K kaxmoil Mo3WIMU MEPBOTO CTOJONA MOAOEPUTE COOTBETCTBYIOIIYIO
MO3UIMI0 0003HAYEHHSI TOKA Ha HM3MEPUTENbHBIX MPUOOpax M3 BTOPOro croyidua u
3aMUIIATE B TAOJUILY BEIOpaHHBIE IM(PBI O] COOTBETCTBYIOUIMMHU OYKBaMHU.

a) ITocTosTHHBIH TOK; 0 —~~~
0) IlepemennsIii 01HO(]A3HBIH TOK; )~
6) [1oCTOSIHHBIN U TEPEMEHHBIH TOK; 3) ~
a) 0) 6)

BapuanT Ne 5

3aganue 1. Vcnonb3ys cailt MAY nHaiitu yueOHuk: ['HaTiok B.C. OnopHBbIii KOHCIIEKT
JIEKUUH 0 MEXaHHUKe, MOJIEKYJIApHON (pU3MKe U TepMOJAUHAMUKE [ DIEKTPOHHBIN pecypc]
: yueb. mocobme mo aucuuruinHe "@usuka" IS CTYJEHTOB €CTECTB.-HAayd. M TEXH.

HarpaBJIeHUN MOJTOT. u CITCIIMAIbHOCTEH . [IpeacraButh MIPaBUJIbHYIO
OoubnuorpaduUecKyro 3amnmch.

3apanme 2. Kmacc TouHocTM BonbT™MeTpa FE, = 0,5, MakcuMmanbHas  BeJIMYMHA
HaNpsDKeHUs, OTCUMThIBaeMas 1o mkane mnpubopa Umax. = 100 B. Omnpepenutsb

MHCTPYMEHTaNIbHYIO (IprubopHyt0) norpemHocts AU BoabTMeETpA.
Bapuanmul omeemos:
a) 05B 6) 0,05 B
6). £ 058 2) 0,058

3ananmue 3. Ykaxute GopmyiTy, BRIPaXKaAIOIIYIO0 B3aUMOCBSI3b MaCcChl M YHEPTUH B TEOPUU
OTHOCHUTEIIHOCTH.
Bapuanmul omsemos:

_ mv? _ hc
Cl) E= T 6) E= 1
0). E=hv 2) E= mc?
3aganue 4. [Ipsmoii mMpoBO, MO KOTOPOMY Te4eT TOK cuioi | =3 A, pacnoioxeH B

OJTHOPOJTHOM MAarHUTHOM II0JIe TEPIEHIUKYISIPHO JIMHUSAM MarHuTHOW WHAyKiwn. C
Kakoil cuinoii F neiictByeT mose Ha oTpe3ok nmpoBoja umHON | = 1 u, eciu MarHUTHAsS
uHayKIus paHa B = 1 77?
Bapuanmul omeemos:
a) 1H 6) 3H
0).2H 2)6H

3apanue 5. OnpenenuTh MNOPAIKOBBIA HOMEp Z U MacCOBOE YMCIO A YacTHULBI,
0003HaYeHHON OYKBOH X, B CAMBOJIMYECKOM 3aIUCH SAEPHOM peaknuuu: + — + Xx.
Bapuanmer omeemos:
a) Z=0;4=1 6)) Z
0).)Z2=1,4=0 2)) Z

1. 4
0: 4

1
0
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3amanue 6. JITaMoBbIi peOCTaT COCTOUT U3 MATH JICKTPUUECKUX JIAMIIOUECK,
BKJIFOYEHHBIX NapajienbHo. CONpoTUBICHUE KaXA0M JaMouku paBHo 350 Om. Haiitu
COIPOTUBIIEHUE PEOCTaTa, KOTrJa: a) TOPST BCE JIAMIIOYKH; O) BEIBUHUUBAIOTCS TPU
namnouku. OTBeT:

2
3aganue 7. YpaBuenue bepaysmiu % + pgh + p = const BeIpaxkaeT 3aKOH

COXpaHEHUS:

@) OTEHLUATbHON YHEPTHH;

0) UMITyJIbCA;

6) KHHETHUYECKOI HEPTUH;

2) DHEpPIruH;

0) MOMEHTA UMITYJIbCA.
3aganue 8. [IpousBens yeTbipe paza U3MEPEHUSI PACCTOSHUS MEXy KAKUMU-TO IBYMS
TOYKaMU, NOJIyYWId caeayromue 3Hadenus: 2805,8 m; 2889,3 m; 2895,0 m; 2830,5 m.

Cpennee 3HaueHue:

2805,8 + 2889,3 + 2895,0 + 2830,5
2 = 2855,15 m.

UYemMy paBHO cpeqHEe 3HauUeHue nocie okpyrienus? OTBer:
3aganue 9. HauGomnbiel 4yBCTBUTEILHOCTHIO 00JIAAAET ...

Bapuaumer omeemos:

a) aMIepMeTp 6) MIJIJTUAMITEPMETP
0) MUKpOAMIIEpMETP
3aganue 10. MOMEHT CHIIBI OTHOCHUTENIFHO HETOBIKHOM TOUYKH (LIEHTPA) PABEH:

a) M = [ﬁ X 7.

6) M = [ x F].

o) |1 = (7 x F).

2 |#| = (F x 7).

0) |M| = |7||F|.

Kutouu k komMIuiekcy 3ajaHuii 10 BapuaHTaM:
Bapuant Nel
3apanme 1. Manexc BBK: 22.31 7 Tpodumonsa, T. Y. Kypc ¢usuku : yued. mocodue mis By3os / T. U. Tpodumona.
- 19-e m3n., crep. - MockBa : Axkagemus, 2012. - 557, [1] c.: un. - (Beicmiee nmpodeccroHambsHOe 00pa3oBaHue). -
ISBN 978-5-7695-9433-5: 510-40.
3ananue 2. 6) cpefHee 3HAUCHHUE.
Samanue 3.6) 0,5 4.
3ananue 4. 6). 2 B.
3amanue 5.6) Ln=mr,=n /.
3apanue 6. 150 xI1a.
3apanue 7. 20 m/c.
3ananme 8. 20 B.
3aganme 9. 0,15 B.
3ananmne 10. g) aOCOTIOTHOW MOTPENIHOCTEIO.

Bapuant Ne2

3ananmue 1. Uanexc BBK: 22.3573+22.33 CaBeabes, U. B. Kypc ¢dusuku : yue6. mocobue ams By3oB. [B 3 1.]. T. 2
: OnextpuyectBo. Konebanus u Boinbl. BoxHoBas ontuka / W. B. CaBeabes. - U3x. 4-e, crep. - Cankt-IletepOypr
[ np.] : Jlamb, 2008. - 467 c. : un. - (Jlyamme kmaccudeckne ydeOHWKH) (3HaHWE. YBEpeHHOCTh. Ycmex!)
(Knaccuueckas yueOHast tuteparypa no ¢gusuke). - ISBN 978-5-8114-0686-9. - ISBN 978-5-8114-0684-5: 350-02.
3apanue 2. 2) CTaTUCTUYECKOM.

S3amanue 3. 6) — 4 [orc.

3ananne 4. ¢). MAKCUMAJILHOE CMELICHUE U3 TTOJIOKEHUS PABHOBECHS.

Bapanme 5. 6). 107 [lxc.

3amanue 6. 1500 H.
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Bamanune 7.6) I; <1, < I5.
3ananmne 8. 24 y3na.
3aganue 9. 0,1 A.

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

Bapuant Ne3

3aganue 1. Uuaexe BBK: 22.3573 detanad, A. A. Kypc ¢usuku : yae6. mocobue s BTy30B / A. A. Jletnad, b. M.
SBopckwii. - 4-e u3m., uctp. - Mocksa: Beicm. mk., 2002. - 718 c.: mi. - ISBN 5-06-003556-5 : 104-76.
3ananue 2. 6) + 0,1 4.

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

3ananue 4. 6). 25 %.

3amanme 5. a). 6,63- 10" Joc.

3aganne 6. 0,15 m°,

3amanue 7.6) 0,4 < 1 < 0,8.

3apanme 8. 2 MA, 0,2 A

3aganue 9. 0,5 A/nenenue.

3aganmue 10. [a.

Bapunant Ne4
3aganme 1. Cobonera, B. B. OOmuii kypc ¢Gusuku [DIeKTpOHHBIA pecypc]: y4eOHO-METOANYEeCKOe Mocodue K
PELICHUIO 3a71a4 U BBINOJHEHUIO KOHTPOJBHBIX pabot mo ¢usmke / B. B. Cobonera, E. M. EBcuna. — DiekTpoH.

TEKCTOBBIC TaHHbIE. — AcCTpaxaHb : ACTpaXaHCKUI HHXEHEPHO-CTpouTenbHbIH nHCTHTYT, DBC ACB, 2013. — 250
C.— 2227-8397. — Pexum nocryma: http://www.iprbookshop.ru/17058.html

2100 %.

<x>
3ananue 3. 6) cucTeMbl OTCUETA, BIKYIINECS PABHOMEPHO M IPSIMOJIMHEHHO.

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

3apanue 5. a) 1.

3amanue 6. 0,83 m/c win 3 kM/4.
3aganue 7. 15 H-m.

3ananue 8. 0) yactora.

3aganue 9. Ypenuuunacs Ha 13 k.
3amanue 10.

3aganme 2. a). 6 =

a) 0) 6)
2 3 1

Bapuant Ne §

3aganue 1. Ununexce BBK: 22.3647+22.31747+22.2157 I'natiok, B. C. OnopHbIil KOHCHEKT JEKLUUN 110 MEXaHUKE,
MOJICKYJISIpHOH (hM3MKe U TePMOJMHAMUKE [ DIeKTPOHHEIH pecypc] : yued. [locobue mo mucummuinae « Duznkay mist
cTyneHToB 16CrecTB.-Hay4. ¥ TEXH. HApaBJICHUH moaroT. U crenuainbHocTel / B. C. 'Hatrok, H. H. Mopo3os, 3. ©.
MypaioBa; M-Bo o6pa3oBanusi u Hayku Poc. @eneparun, PTBOY BO «Mypman. ['oc. TeXH. yH-T». - DIEKTpOH.
TekcroBbie nan. (1 daiin : 4,67 M6). - Mypmanck : U3n-Bo MAY, 2018. - 243 c.: ni. - JIocTyn U3 JOKaIbHON CETH
MypmaH. roc. TexH. yH-Ta. - 3ari. C skpana. - Umeercst neu. Ananor 2018 r. - bubnuorp.: c. 243. - ISBN 978-5-
86185-961-5.

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

Bapanme 3. 2) E= mc?.

3ananue 4. 6) 3 H.

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

3apanue 6. a) R =70 Om; 6) R =175 Om.

3aganue 7. 2) SHEPIUH.

3aganmue 8. 2860.

3amanue 9. 6) MUKpoaMIiepMeTp

3ananue 10. 6) M= [F X ﬁ]

16


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

