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1. Kputepum u cpecTBa OLEHUBAHUS KOMIIETEHIMA U MHAMKATOPOB UX JOCTHKeHHsI, (DOPMHPYEMBIX THUCHUILIHHON (MOIy1eM)

Koa n

Koa n HaumeHoBaHue

Pe3yjabTaThbl 00yYeHHs 110 JUCHUILTHHE (MOTYJII0)

HHIUKATOPA(OB) OueHouHble OueHouHble
HAUMEHOBaHHe
JOCTHKEHUS CpeacTBa TEKYIIEro cpeacTBa
KOMIETEeHIIH A .
OMIIETCHI KOMIIETEHI[M U 3namo Ymemo Bnaoems KOHTPOJIs NPOMEKYTOYHOH
aTTecTaluu
OIIK-2. Cnocoben | MJ110IIK2 HMcnomnssyer OCHOBHBIE 3aKOHBI | IPUMEHATE OCHOBHBIE | HABLIKAMU
[PUMEHSITH ~ OCHOBHblIe | €CTECTBEHHOHAYYHBIE 3aKOHBI (¢U3uKHU, CBA3aHHBIE C | 3aKOHBI ¢u3uKy, | IpoBEeACHHUS
3aKOHBl M MeTojpl | [PH PCLICHIH 3a]aq poheCCHOHATBHOMN CBSI3aHHBIC ¢ | pusnueckux
ycce10BaHMi MJ1201IK2 Henonssyer JEATETLHOCTBIO npodheccCHoHaTbHON 5KCIIEPUMEHTOB,
@yHHaMeHTaHBHHe pa3acibl JEATENBHOCTBIO METOIAMH
CCTCCTBCHHBIX HAYK IJIA €CTECTBEHHBIX HAYK JUIST . (bH3quCKHX . . sana .
- KOMIUIEKT HUHT
pemeHuA 381189 | aganM3a MPOIECCOB, . A
HpoeccHORATbHOM HPOHCXOAMIIX MU WCCIIETOBAHUM, IS BBITIOJTHEHHS DK3aMeHAIHOHHBIE
NEATENBHOCTH nepepaboTKe MUILIEBOTO CHIPhS 00paboTku U | JIabopaToOpHBIX L IS
W XpaHEHUH NPOTYyKTOB aHaJIM3a pe3yJIbTaTOB | MPAKTUYCCKUX PesviILTaThi
HATaHUS U3MEpEHNH pabor; Y
TEKYIIEeTO
N30IIK2 Cnocoben - TECTOBBIC 3a/IaHUS;
MPUMCEHATH MCTObI - MIOCEIIaEMOCTb KOHTPOHH
I/ICCJ'IC,Z[OBaHI/Iﬁ CCTECCTBCHHBIX 3aHHTI/Iﬁ

HAYK JUIS PEICHHs 3a/1a4 B
obactu obecneueHus
TEXHOJIOTHYECKOT0 Mpoliecca
MPOM3BOJICTBA MPOYKTOB
MTATAHUS




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

IToxa3zarenn IIIkana 1 KPUTEPHHU OLICHKH YPOBHS c)OPMHPOBAHHOCTH KOMIIETEHIUI (MHIUKATOPOB MX I0CTH/KEHHS)
OHeHHBaH“ﬂu Husxe noporosoro IHoporossrit IpoaBuHYTHIN Bricoknii
KOMIIeTeHI Ui
(«neyoosnemeopumenvhoy) («yoosremsopumenvioy) («xopowor) («omnuunoy)
(MHIMKATOPOB
HMX JOCTHKEHUS)
IHosnnoTa YPOBEHBb 3HAHUI HUXKE MuHuUMaJbHO IOy CTUMBIA YPOBEHb YpoBeHb 3HaHHH B 00bEME, YpoBeHb 3HaHUil B 00BEME,
3HAHUM MHHUMAJIBbHBIX TPEOOBAHHUH. 3HAHUN. COOTBETCTBYIOLIEM IPOTpaMMe COOTBETCTBYIOLIEM MPOTpaMMe
Nwmenn mecto rpyObIe OITHOKY. JormymeHs! He TpyOBIe OMHIOKH. TTOJITOTOBKH. TTOJITOTOBKH.
JlonyIeHsl HEKOTOPbIE MOTPENIHOCTH.
Haauune IIpu BEINOIHEHNH CTaHAAPTHBIX IIponeMOHCTPHPOBaHBI OCHOBHEIE IIponemoHcTpupOBaHbI BCce OCHOBHBIE | [IponeMOHCTPUPOBaHBI BCE OCHOBHBIE
yMeHHit 3alaHUH HE MPOAEMOHCTPUPOBAHBl | YMEHHUS. YMEHUSL. YMEHHSL.
OCHOBHBIE YMEHHS. BrINoNHEHBI TUNIOBBIE 331aHUS C HE BeInonHeHsI Bce OCHOBHBIE 33/1aHUs ¢ | BBINOIHEHBI BCE OCHOBHBIE U
Wmenu mecTo rpyOble OMIMOKH. rpyOBIMHU OIIMOKaMH. HEKOTOPBIMU ITOTPEITHOCTIMH. JIOTIOJTHUTENBHBIE 3aJaHus 0e3 OINOO0K 1
BrimonHeHs! Bce 3ajaHud, HO HE B BrInonHeHs! Bce 3aJaHNs B IOJTHOM MOTPEIIHOCTEH.
MOJTHOM 00beMe (OTCYTCTBYIOT 00bEMe, HO HEKOTOPBIC C HEIOUCTaMHU. | 3aJaHHs BBIOJHCHBI B OJIHOM 00beMe
MOSICHEHMS], HETIOJIHBIE BBIBOJIBI) 0e3 HeI0UEeTOB.
Hannune IIpu BBINIOJIHEHUY CTaHJAPTHBIX Hmeercss MUHUMaNbHBIN HAOOp [IponemoHcTpUpOBaHbI 0a30BbIE IIponeMoHCTpUPOBaHBI BCE OCHOBHBIE
HABBIKOB 3a/laHUH He TPOAEMOHCTPHUPOBAHBl | HABBIKOB JUISI BBITOJIHEHHUS HaBBIKU TIPU BBIIIOJTHEHUHT YMEHHS.

(BaageHNe ONBITOM)

6a30BbIe HABBIKH.
Nwmenu mecto rpyObIe OITHOKY.

CTaHJApTHBIX 3a,uaH1/1171 C HCKOTOPBIMHU
HECI04YCTaMU.

CTaHAAPTHBIX 3a11aH14171 C HCKOTOPBIMH
HCIO0YCTaMU.

BeInosiHeHBI BCe OCHOBHBIE U
JIOTIOJTHUTENBHBIC 3aJaHus 0e3 OIHOOK 1
MOTPEIIHOCTEH.

IIponeMoHCTpUpPOBaH TBOPUYECKUI
TOJIXO/] K PEIICHHIO HECTaHJaPTHBIX
3a1ad.

XapakTepucruka
c(popMUPOBAHHOCTH
KOMIIeTeHIIUH

Kommnerennmm dakruuecku He
c(OpMHUPOBAHHI.

Nmeronuxcs 3HaHUN, yMEHUH,
HaBBIKOB HEJJOCTATOYHO IS
pemeHns MPaKTUIeCKUX
(mpodeccroHaNBHBIX) 3a71a4.

W

3adyeTHOe KOJMYEeCTBO OaIOB HE
HaOpaHO COTJIacHO
YCTAQHOBJICHHOMY JHMANa30HYy

ChopMupoBaHHOCTH KOMIIETEHITHIA
COOTBETCTBYET MUHUMAIIbHBIM
TpeOOBaHUSIM.

Nmeronuxcst 3HaHUM, yMEHUH,
HaBBIKOB B II€JIOM JIOCTaTOYHO JJIS
pemIeHns MPaKTUIECKUX
(podeccuoHaBHBIX) 3a1a4.

N
Ha6paH0 3a4€THOE KOJUYECTBO OallIOB
COTJIACHO YCTAHOBJICHHOMY JIMAIIa30HY

ChopMupoBaHHOCTH KOMIIETCHIIHI B
LIEJIOM COOTBETCTBYET TPEOOBAHHSM.
Mmeromuxcst 3HaHUM, YMEHUH,
HaBBIKOB JIOCTATOYHO JUUISI PEILICHUS
CTaHIAPTHBIX NPO(ECCHOHATBHBIX
3a1a4.

N
Ha6paH0 3a4€THOE KOJUYECTBO OAILIIOB
COIJIACHO YCTAHOBJICHHOMY AHANAa30HY

ChopMupoBaHHOCTH KOMITETCHITHI
MIOJTHOCTBIO COOTBETCTBYET
TpeGOBaHUSM.

Hmeromuxcst 3HaHUM, YMEHUM, HaBBIKOB
B IMOJTHOM Mepe JOCTaTOYHO JJIs
peIIeHHs CIO0XKHBIX, B TOM YHCIIe
HECTaHIaPTHBIX, PO(ECCHOHATBHBIX
3a71a4.

Wi

HabpaHo 3aueTHOE KOIMYECTBO OAILIOB
COIJIACHO YCTAHOBJIIEHHOMY JHAINa30Hy




3. KpnTepnn M IIKAJIA OLleHUBAHUSA 3aJaHUH TEKYIIIEr0 KOHTPOJIsA

3.1 Kpurepuu u mikana oneHruBaHusd 1a00paTOPHBIX U OPAKTHYECKUX DPA0OT

[Tepeuens mabOPATOPHBIX M MPAKTHYECKUX PabOT, ONMHUCAHWE TMOPSIKA BBIOJHCHUS H
3alUThl PaboThl, TpeOOBaHUS K pe3yJsibTaTaM paboThl, CTPYKTYpe U COACPHKAHHUIO OTYETa U T.II
MPEJICTaBICHbl B METOJMYECKMX MaTepuagax I10 OCBOSHHUIO IUCHMILIUHBI (MOIyNsi) U B
31eKTpoHHOM Kypce B DOUOC MAY.

Ouenka/6anapl Kpurtepun ouennBanus

Omauuno BaﬂaHI/Ie BBITIOJTHCHO IIOJIHOCTBIO u MMpaBUJIbHO. Otuer 1o
na6opaTopHOﬁ/npaKaneCKoﬁ pa60Te IIOATrOTOBJICH KAaYCCTBCHHO B COOTBCTCTBHH C
TpeGOBaHI/IHMI/I. IlonHOTa OTBETOB Ha BONPOCHI peniogaBaTeJid NpHr 3alllUTE pa6OTI)I.

Xopomo 33]18HI/IC BBIIIOJIHCHO IIOJIHOCTBIO, HO HET AOCTATOYHOI'O 000CHOBAaHHUS WIIH npu
BCPHOM pCHICHMHU AOIyHICHAa HC3HAYUTCIbHAA 0H.II/I6I(a, HC BJIUAOIIasA Ha
MPaBUJIbHYIO IMOCICA0BATCIIBHOCTD paccyxcneHI/H‘/'I. Bcee Tpe60BaHI/IH, MNpEaABABIACMBIC
K pa60Te, BBIITOJTHCHBI.

Yooenemeopumenvno | 3amaHus BBINOJHEHBl YaCTUYHO ¢ omMOKamH. J[eMOHCTpHUpYeT CpelHHH ypOBEHBb
BBINIOJTHEHHU 33JaHUs Ha JabOpaTOPHYIO/TIPAKTHUECKyl0 paboTy. BonpmIMHCTBO
TpeOOBaHUH, IPEIBABISIEMBIX K 33/IaHHIO, BBIITOJIHCHBI.

Heyoosnemeopumensvno | 3anaHue BBIIOIHEHO CO 3HAUUTENILHBIM KOJIMUECTBOM OMIMOOK HA HU3KOM YPOBHE.
MsHorue TpeboBaHus, IPEIbSIBISIEMbIC K 3aJaHNIO0, HE BBIITOJIHEHBI.
NI

3aHaHI/Ie HC BEIINTIOJIHCHO.

3.2 Kpurepuu ¥ mKajia olleHUBAaHUs TECTUPOBAHUS

[lepeyeHp TECTOBBIX BOIPOCOB M 3aJaHUM, ONMCAHUE NPOLELYPHl TECTUPOBAHMS
NpEeJCTaBICHbl B METOJUYECKUX MaTepuajaXx IO OCBOSHHIO JUCIHMIUIMHBI (MOIYJs) U B
a51eKTpoHHOM Kypce B OOC MAY.

B ®OC BkirO4EH TUIIOBOM BapHaHT TECTOBOT'O 3aJaHUS:
Bapuant 1(xypc 1)
1. KoopauHaTa MaTepuanbHOI TOUKH 3aBUCHT OT BpeMeHH 110 3akony x = 2t3. Haitnure eé

CKOPOCTb B MOMEHT BpeMeHu t = 2 c.

2. Mopymb cKOPOCTH MeHseTCs Mo 3akoHy v =1+ t°. UeMy paBHO TaHreHIHATLHOE

YCKOpPEHHE B MOMEHT BpeMeHU | cexyHaa.

3. Kakwue cuctemsl oTcuéra Ha3bIBalOTCSA MHEPLMATIBHBIMU?
4. Hanummute GopMyity Ui BEIYUCIEHUS IEPBOM KOCMUYECKOH CKOPOCTH.
5. MarepuanbHasi TOUYKa MacCoi 1 Kr Bpalaercs o OKpy>KHOCTH 1 M, co cKkopocThio 3 M/c.

Haitgure €€ MOMEHT UMITyJIbCA.

6. K Bamy c MOMEHTOM HHEpIMH 2 KI*M? IPUI0OKEH MOMeHT cuibl 1 H-m. Onpenenure

YTII0BOE YCKOPEHHE BaJla.

7. Kaxkue cuiibl Ha3pIBalOTCSI KOHCEPBATUBHBIMU?

8. Bepno i yTBepKAcHUE: paboTa CHIIBI TPEHUS BCETIa MEHBIIIE HYJIS?
9. MoMEHT HHEPIHH 3TO ... (IPOJAODKUATE PEIIOKCHHE).

10. Hanummre ¢hopMyity BEIpaskarollylo B3aUMOCBS3b MAacChl M SHEPIUH.
11. Hanummre ocHoBHOe ypaBHeHue MKT.



12. CkomnbKo cTerneHel cBoOOIbI y )KeCTKOW 4 aTOMHOU MOJICKYJIHI.
13. ChopmynupyiiTe IpUHIMII CYTIEPIIO3UIIIH HIEKTPHUECKUX TOJICH.

Bapmuant 1(xypc 2)
B uém 3akimoyaercst ycioBue MUHUMYMOB HHTEHCUBHOCTHU CBETa IPU UHTEp(epeHInn?
Chopmynupyiite npuniun I roiireaca-dpenens.
Hanummure ¢hopmyity Beipaxkaroliyro 3akoH Maitoca.
B uém 3akitovaercs siBIeHUE AUCIIepcuu cBera’?

arwbdE

BepHo 1um yTBepkAcHHE: TEPMOJAMHAMUYECKOE PABHOBECUE JIFOMUHECLUEHTHOIO

U3JTyYEHUs U HarpeToro Tejaa HEBO3MOXHO?

6. MakcuMyM CHOEKTpaJbHON IUIOTHOCTH CBETHMMOCTH TIPU HEKOTOpPOH TemrmepaType
Harperoro Tena npuxoautcs Ha 900 HM, yemy OH OyJIeT paBeH NpPU YBEIUYCHUU
a0COJIIOTHOM TeMIlepaTyphl Tesa B 2 paza?

7. Kaxue BbI 3HaeTe KOPILYCKYJISIpHBIE CBOICTBA cBeTa?

8. Hamummre ypaBHEHHE, BbIpakaroliee coOOW CBSI3b MEXIy OSHEpPrued 4YacTUllbl U
JUTMHHOW BOJIHBI 1ie bpois.

9. Kakue yacTuibl Ha3bIBAIOTCS «OO30HBDY?

10. YkaxuTe, CKOJIBKO HYKIIOHOB, TIPOTOHOB, HEHTPOHOB COJNEPIKUT CIICIYIONIEE SIPO: 32He;

11. Onpenenuth TOPSIIKOBBIA HOMEp Z W MaccoBO€ YHCIO A YacTHIBI, 0003HAYCHHOM
OyKkBOI X, B CHMBOJINYECKOH 3alMCH SIEPHOI peaKIiu:

146C + 42He — 1780 +X

Ouenka/0anibl Kpurepun ouenkn
Omauuno 90-100 % npaBHIIBHBIX OTBETOB
Xopouwio 70-89 %  mpaBMIIBHBIX OTBETOB

Yoosenemeopumensno | 50-69 %  mpaBHIBHBIX OTBETOB
Heyoosnemeopumenvno | 49% u MeHbIe NPaBUIBHBIX OTBETOB

3.3 Kputepuu 1 mKkajga OLeHUBAaHHS ITOCEIIAEMOCTH 3aHITUI

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

Bajibl Kpurtepun ouenku
20 nocemaemocts 75 - 100 %
16 rocenfaeMocTh 50 - 74 %
0 roceniaeMocTh Menee 50 %

4. Kpurepu M IIKajla OLEHMBAHHUA pPe3yJbTATOB OOYYECHHS MO JMCUHMILINHE
(MoayJ/110) NpHU NPOBeeHUU NPOMEKYTOUHON ATTECTALUMN

4.1 KpuTepuu ¥ nikajga OIeHUBAHUS PE3YJIbTaTOB OCBOCHUS AMCHUIUIMHBI (MOIYJIS)
€ 3a4€TOM

Eciu o6yqa101uH171051 Ha6paJ1 3a4€THOC KOJIUYECTBO OAJIOB COIJIACHO YCTAaHOBJICHHOMY

Auana3ony 1o AUCHUILINHE (MO,Z[yJ'IIO), TO OH CUHUTACTCA aTTCCTOBAHHBIM.
5



OueHka Bansbl Kpurepuu oueHuBaHus

Ha6pano 3aueTHOE KOTUYECTBO OAJIOB COTIACHO
YCTaHOBJICHHOMY HAIa30HY

3aumeno 60 - 100

3a4eTHOE KOJIUYSCTBO COTJIaCHO YCTaHOBJICHHOMY

Hezaumeno menee 60
JIMana3oHy 0ajyioB He HAOpaHO

4.2 KpuTepnu u nikana oeHHUBAHNUS PE3YIbTATOB OCBOCHHUS AUCITUIIINHEI (MOI[VJ'IH) C

3K3aMEHOM

JUia nucuuIuive (MoayJiei), 3aKaHYMBAIOLIUXCS 3K3aMEHOM, Pe3yJIbTaT IPOMEKYTOUHOM
aTTeCTallud CKJaJAbIBaeTCs M3 O0auloB, HAOpaHHBIX B XOJ€ TEKYIIEr0 KOHTPOJS U TpHU
IIPOBEJCHUH dK3aMeHa:

B ®OC BkiIOueH CHHMCOK BOIPOCOB M 3aJaHUMl K DK3aMEHY U THUIIOBOM BapHaHT
9K3aMEeHallMOHHOr o Ouera:

JK3aMeHANIMOHHBbIE BOMPOCHI MO pa3aesam «JiekTpomarHeTu3m. Kosiebanusi u BOJIHBI.
Onruka. OCHOBBI (PU3UKH ATOMA K ATOMHOI'0 SIIPA»

JJIeKTPOMAarHeTu3m
1. MarnuTtHas uHAYKUUsA. MarHUTHBIA MOMEHT BUTKa ¢ TOKOM. [IpuHuun cynepmno3unuu
MAarHUTHBIX TOJIEH.
2. 3akon buo — CaBapa - Jlamiaca. MarHutTHOE 1MoJie OKOJIO MPSIMOJIMHEHHOTO MTPOBOIHUKA
C TOKOM, BUTKa C TOKOM.
3. JleficTBe MarHMUTHOTO TIOJIA Ha MPOBOJHUK C TOKOM (cuia Ammepa). Bzaumonerictue
NapauIeIbHBIX TOKOB.
4. JlelicTBMEe MarHUTHOTO MOJIsl HA ABMXKYIMiics 3apsin (cuia JlopeHua).
S. Ilotok BekTtopa MarHuTHOM uHAYKIMH. Teopema Octporpanckoro - I'aycca g
MarHMTHOTO TOJIS.
6. Teopema 0 HUPKYJIAMU BEKTOpAa MATHUTHOW MHAYKIMY. MarHuTHOE I10JI€ COJIEHOM1A.
7. Pabota no nepemenieHuIo NpOBOAHUKA U KOHTYpa C TOKOM B MATHUTHOM ITOJIE.
8. OneiTel ®apanes u ciencTBUsA U3 HUX. SIBIEHHE 3JE€KTPOMAarHUTHON MHIYKIUHU. 3aKOH
®apanes. [Ipasuio Jlenna.
9. Bpamenne pamku B MarHuTHOM niosie. Tokn Dyxo.
10.  HMunyxtuBHOCTH KOHTYpa. CaMOMHAYKIMSA. TOKHM PU 3aMBbIKaHUU M Pa3MbIKaHUU LIETIH.
11.  Bzaumuas unaykuus. TpanchopmaTopsl.
12. DHeprust MarHUTHOTro Nojst. O6beMHast IIOTHOCTh SHEPTHH.
13, MarHuTHbI MOMEHT 3JIEKTPOHOB B aTroMe. HaMarHM4eHHOCTb.
14. MarnuTHOe 1oJie B BEIIECTBE: aua-, mapa- u peppomarnerusm. [letis rucrepesuca.
15. VYpaBuenue MakcBesuia B uHTerpanbHou Gopme. Tok cmemnieHus.

KoJie0anus ¥ BOJIHBI

1. VYpaBHeHHe KojeOaHni TapMOHUYECKOTO OCHUIIIATOPA, SHEPTHsl KOJIEOaHUH.

N

dus3nyeckuii 1 MareMaTudeckuii MasTHUKHU. KoneOanue Tena Ha MPY>KHUHC.
3. FapMOHI/ILICCKI/IC KoJIeOaHHS B SJICKTPUYICCKOM KoJIe0aTeIbHOM KOHTYPC.

6



4, 3aTyxaromue KojieOaHus, JIorapuPpMUIECKUd JEKPEMEHT 3aTyXaHusl, JOOPOTHOCTb.

S. BrinyxneHHsle KoineOaHusi, pe30HAHC, HMCIOJIBb30BaHHE PE30HAHCA B AIIEKTPUUYECKHX
LEMsX.

6. Yupyrue BoiHbl. YpaBHEeHUE BOJIHBL. OHOMEPHOE BOJHOBOE YPAaBHEHHUE.

7. [IpononbpHblE M TONEpEYHBIE BOJHBL. YPAaBHEHUE Ui IUIOCKOW 3JIEKTPOMAarHUTHOMU
BOJIHBI.

8. CpolicTBa 371€eKTPOMAarHUTHBIX BOJIH. [IIKkaa 3J1eKTpOMAarHUTHBIX BOJIH.

9. DHEprus 3JIEeKTPOMAarHUTHOTO M0JIsl, BEKTOp YMoBa - [loitHTHHra.

OnrTuka. AToOMHAas M siiepHas pusuka

CkopocTb cBeTa, NoKa3aTeib IPEIOMIICHUS CPEIbI.
3aKOHBI IPEJIOMIICHUS U OTPA’KEHUS CBETA HA IPaHUILIE Pa3/iena Cpef.
[Tpunnun @epma. [Ipunuun Iroiirenca.

A

WNuTtepdepeniius cBeTa: MPOCTPAHCTBCHHAs W BPEMEHHAs KOTCPEHTHOCTh, CIIOKCHUE
JBYX KOrepeHTHBIX Konebanuii (onbIT FOHTa).

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

6. Judpakuus Ha TUPPaKITMOHHON PEIICTKE.

7. B3aumopeiicTBre cBeTa U BEILECTBA, AUCHIEPCHUS.

8. [Tornowmenue ceera, 3akoH byrepa, paccesiHue cBera.

9. EcTecTBeHHbIN U MONSIpU30BaHHbIN cBeT. 3akoH Maioca.

10.  Tlomsipu3amusi cBeTa MpPU OTPAKECHUU U MPEIOMIICHUN CBETa Ha TPAHUIEC TUIICKTPUKOB.
3akon bprocrepa.

11.  JIBoitHoe myuenpenomiieHue. BpaieHue miockocT! noispu3aym.

12.  3akonsl TemioBoro unydyenus. I unoresa Ilnanka.

13.  ®otorddexT. 3akonsl BHemHero Gorodppexra. Popmyrna DiHIITENHHA.

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

15. Monenu aromoB 1o Tomcony u Pesepdopay. JIuneituarslii criekTp aToMa BoJopoa.

16.  Artom Bogoposa o Teopuu bopa.

17. OcHoBBI kKBaHTOBOU MexaHuku. COOTHOIIIEHHE HeomnpeneaeHHocten ['eitzendepra, BosiHa
ne bpors.

18.  BomHoBas ¢yHkums, ypaBaenue lllpenunrepa.

19.  Yacruna B MOTEHIUAIBHON SIME, KBAHTOBAHUE SHEPTUH YaCTUIIBI.

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

21.  KBaHTOBas MeXaHMKa MHOTOXJIEKTPOHHBIX aTOMOB, puHIMMN [Taymu.

22. ATOMHOE SIIPO, €T0 COCTaB, SHEPTHS CBS3H, Ne(PEKT MACCHI.

23. SAnepusie cunbl. Monenu siapa.

24.  PaanoakTHBHOCTH. BUIBI paiiOaKTHBHOTO H3ITyUCHHS.

25.  3aKoH paJIMOaKTHBHOTO pacrajia. AKTUBHOCTb.

26.  a-pacman, B-pacnaz, Y-usnydeHue u ero cBoiictsa. [IpaBuna cMmerieHus

27.  Peaxuus JeneHus sipa TSHKEIBIX aTOMOB. SiepHasi SJHepreTHka.

28.  CuHTe3 JIerkux aTOMHBIX Siiep, IpobieMa yIpaBIsieMOro TEPMOSIEPHOTO CUHTE3A.

29.  DnementapHble yacTHIbl. Kiaccudukanus sneMeHTapHbIX YaCTHII.

30.  Twumbl B3aUMOJCHCTBUS 3JIEMEHTAPHBIX YACTHUII, YACTHUIIBI U aHTUIACTHUIIHI.



IIpakTHyeckue 3aJaHus K 9K3aMeHY N0 pa3ejaM «JuekrpomardetusM. Konedbanus n
BOJIHbI. OnTuKa. OCHOBBI (PM3MKH ATOMAa U ATOMHOIO0 SIAPa»

1. Karymka mmnoit | = 30 cm mmeer N = 1000 ButkoB. Haiitn Hampspkennocts H
MarHUTHOT'O OJIsl BHYTPU KaTYIIKH, €CIM 110 KaTyIlIKe NpoxoAauT Tok | = 2A. Jlnamerp KaTyliku
CUUTATh MaJIbIM 10 CPABHEHUIO C €€ AJIUHOM.

2. Haiitu HanpsikeHHOCTb /{ MarHUTHOT'O MOJIS B LIEHTPE KPYrOBOrO MPOBOJOYHOI'O BUTKA
pamuycom R = 1 cM, o koTopomy Teuet Tok | = 2 A.

3. DNEeKTpPOH, YCKOPEHHBIH pa3HocThio moTeHnuanoB U = 1 kB, Biaeraer B 0aHOpOAHOE
MarHUTHOE I10JI€, NIEPIEHIUKYIISIPHOE K HAIPaBICHUIO €ro IBHKeHUs. MHAYKIMsS MarHuTHOrO
noinst B = 1,19 Tn. Haiiti paguyc okpykHOCTH R, 110 KOTOpO# ABMKETCS 3NIEKTPOH, U niepuos 7'
oOpalleHus JIeKTPOoHa.

4. W3 npoBosoku mmuHoi | = 1M cnenana kBajpaTHas pamka. [lo pamke Teder Tok | =
10 A. HaiiTi HanpsiKeHHOCTh H MarHUTHOTO MOJIA B LIEHTPE PAMKH.
5. B onmHopomHOM MarHUTHOM Tojie HampsbkeHHOcThio H = 79,6 kA/M mnomemieHa

KBaJpaTHas paMKa, INIOCKOCTb KOTOPOM COCTABIISIET C HAIPABIEHUEM MArHUTHOIO ITOJISI YIOJI O =
45°. JlmiHa CTOPOHBI PaMKHU 5 ¢cM. HaliTh MarHuTHBIH noToK @, IPOHU3HIBAIOIINI PAMKY.

6. KpyroBoii KOHTyp HOMEIIEH B OJHOPOJHOE MArHUTHOE IIOJE€ TaK, 4YTO INIOCKOCTh
KOHTypa NEPIECHANKYJIIpHA K HAMPAaBJICHUI0 MAarHUTHOro noiisi. HanpsskeHHOCTh MarHUTHOIO
nonst H = 150 kA/m. Ilo xorTypy Teuer Tok | = 2 A. Pagnyc xouTypa R = 2 cm. Kakyro padory 4
HaJ0 COBEPLIUTH, YTOOBI MOBEPHYTh KOHTYp Ha yroi o= 90" BOKpyr ocu, comajaromeil c
JUaMETPOM KOHTypa?

7. B onHopogHOM MarHuTHOM nodie ¢ uaaykuuend B = 0,1 Tn aBuKeTcss IpOBOJHUK JJIMHON
| =10 cm. CkopocTh JBHXKEHHS MPOBOIHHMKA V = 15 M/c M HampapjeHa MEPHCHAUKYISIPHO K
MarHuTHoMmy nosto. Haliti unynupoBanHyto B npoogHuke J/1C.

8. Karymika qmunoit | = 20 cm u tuamerpom d = 3 cm umeet 400 Butkos. [To karymike uaer
Tok | =2 A. Haiitu MHAyKTUBHOCTh L KaTymku u MarHuTHBIA NOTOK P, MpoHU3BIBArOIIMN
TUTOIIAb €€ TIONEPEYHOTO CEYCHUSI.

9. MarHuTHbIN TOTOK CKBO3b conieHou 1 (0e3 cepaeunnka) @ = 5 MxB6. Haiitu MarHuTHBIN
MoMeHT P coneHonna, eciu ero umna | = 25 om.

10.  Karymka uHIyKTMBHOCTBIO L = 1 MI'H 1 BO3IyIIHBIN KOHAEHCATOP, COCTOSIIUI U3 JBYX

KPYIJIBIX IUTacTUH auamerpoM D = 20 cm kaxknias, cOeqMHEHbI mapauiensHo. Paccrosaue d
Mexay mmactuHamu 0,5 cMm. Onpenenuts nepuona T KoseOaHuid.

11.  Karymxka umeer uHayktuBHocTh L = 0,144 I'n u compotusienue R = 10 Om. Yepes
Kakoe Bpemss 1 1mocie BKIIOYEHUS B KaTyIIKe IIOT€YET TOK, pAaBHBIM IOJIOBHHE
YCTaHOBUBILIErOCs?

12. HunyxtuBHocth L konebarenbHOro kontrypa paBHa 1 mI'H. KakoBa nomkHa OBITH
aneKTpoeMKocTh C KOHTYypa, YTOOBI €r0 Pe30HAHC COOTBETCTBOBAJ AJTMHE BOJIHBI A = 300 M?

13.  Karymka quamerpom d = 10 cm, cocrosimast u3 N = 500 BUTKOB IIPOBOJIOKH, HAXOAUTCS B
MarHuTHOM nosie. Haiitu cpenHoro OJIC MHAyKIMM, BO3HMKAIOUIYIO B 3TOM KaTyIIKe, €CIU
MHAYKIHSI MArHUTHOTO NOJIs yBenu4uBaeTcs B TedeHnu Bpemenu t = 0,1 ¢ ot 0 1o 2 T

14. OnTHyeckasi pa3HOCTh X0Jia ABYX UHTep(EepUpyIOLUIMX BOJTH MOHOXPOMAaTHUYECKOTO CBETa
AL = 1,5\. YUTo MOKHO CKa3aTh O pa3HOCTH (pa3 ITUX BOJH?



15.  OmpenenuTh AJIUMHY OTpe3Ka, Ha KOTOPOM YKIIAJbIBA€TCA CTOJIBKO K€ JUIMH
MOHOXPOMATHYECKOIO CBETa B BaKyyMe, CKOJIBKO HMX YKJaJbIBaeTcsi Ha oTpe3ke | = 5Smm B
crekiie. [Tokazarens npenomiienus crexia n = 1.5.

16. WneanbHble 3epKalibHYI0O M YEPHYIO MOBEPXHOCTH OOJIyHarOT CBETOM B OJMHAKOBBIX
ycnoBusax. Ha kakyro MoBepXHOCTh CBET OKasbIBaeT Oosbliee nasieHne? Bo ckoiabpko pas?

17.  3amuimmuTe BO3MOXKHBIC 3HAYCHUs OPOUTAJIBHOTO KBAHTOBOIO 4Ymciia | ¥ MarHUTHOTO
KBaHTOBOT'O YKCia My JIsl TIIaBHOT'O KBAaHTOBOTO uncia N = 4.

18. OnpeenuTe YUCIO MPOTOHOB U HEHTPOHOB, BXOAAIIMX B cocTaB saep: 1)'0; 2) 0 ; 3)
188 O . Kak Ha3pIBaroTcs 3TH siapa’?

19.  Paccrosnue d mexnay aByms mensimu B ombite FOnra paBuo 1 MM, paccrosiHue L ot
miesell 10 SKpaHa pPaBHO 3 M. JJMHA BOJIHBI, UCITyCKaeMasi UCTOYHUKOM MOHOXPOMAaTHUYECKOTO
cera, A = 0,5 MxM. OnpeaenuTs WUPUHY H0J0C UHTEPPEPEHIIMN Ha SKpaHe.

20.  CkoIBbKO MITPUXOB HA 1 MM CcOEpKUT AU(PAKIIMOHHAS PEIIETKA, €CIH MPH HOPMaIbHOM
naJIecHu MOHOXpOMaTH4YecKoro cBeTa (A = 0,6 MKM), MAKCHMYM YETBEPTOTO MOPSI/IKA OTKIIOHEH
Ha 30°.

21. Kakoii HamMeHblIel paspemraromeit cuimod R momxkna o0magate auQpakuuOHHAS
pemeTka, 4To0bl C €e MOMOIIBI0 MOKHO OBUIO Pa3pelIuTh JIBE CHEKTPATbHBIC JIMHUM KalHs C
JuTMHaMA BOJH A1 = 578 HM 1 A2 = 580 HM? Kakoe HammensbIinee uncio mtpuxoB N J0mKHA
UMETh 3Ta pelIeTKa, 4To0bl pa3perieHre OblJIo BO3MOXKHO B CIIEKTPE BTOPOTro mopsiaka?

22.  VYron mnpenomieHMs Jiydya B okuakoctu paseH 30°. OmpenenutTs: a) IoKa3aTelb
NPEJIOMIICHUS JKUIKOCTH, €CJIA OTPAKEHHBIN JIyd MAaKCHUMAIBHO IOJIAPU30BaH; 0) OMpEAeInTh
YTOJI MEXY OTPa’KEHHBIM U MTPEIOMIIEHHBIM JIyUOM.

23.  JIBa moyisipouaa OpUEHTHPOBAHBI TAK, YTO MPOIYCKAIOT MakCUMyM cBeTa. Ha kakoit yron
clieflyeT MOBEPHYTb OJMH M3 HHMX, YTOOBl MHTEHCHBHOCTH IMPOIIEIIIEr0 CBETa YMEHBIINIACh
HaIoJIOBUHY?

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

25.  OmnpenenuTh 3SHEPrHI0 MEPBOro BO30YKIEHHOTO COCTOSHMSI M TEpBbIM MOTEHIHAI
BO30Y’KJIEHHS aTOMa BOJIOPO/IA.

26. O1eHUTh BBIXOJ] SHEPTHHM B pPEaKlMM JEJICHHS sjpa ypaHa 235, B KOTOPOM Ha HYKJIOH
PUXOAUTCS 3HEprus cpsizu 7,6 MaB, ¢ oOpa3oBanuem ockonkoB — O6apus 139 u kpunrtona 94,
JUISL KOTOPBIX DHEPTUs CBS3M Ha HYKJIOH paBHa 8,7 MaB. Cuurats, uro okono 40 M»B snepruun
YHOCHUTCSI HEUTPOHAMM U TaMMa-U3JTy4YE€HUEM.

27. OLEHUTH Ha TIPEMEpPE Peakiuy cuHTe3a -H+2H— He sHepruro, BeIIEIAEMY0 Ha OJIUH

HYKJIOH. Macca atomoB aedtepus My = 2, 01410 a.e.m., renust mz =4, 00260 a.e.m.



TunoBoi BapuaHT 3K3aMeHALMOHHOI0 OnJiera

MUHHCTEPCTBO HAYKU U BBICLIIET'O OBPA30BAHMS POCCUNCKON ®EJEPALIMN
DPI'AOY BO «MypMaHCKHii ToCyJapCTBEHHbI TeXHUYECKUI YHMBEPCUTET»
SK3AMEHAIIMOHHBIN BUJIET Ne 1
o Pu3MKe 1O pazrenaM «JaekTpomarHeTu3m. Koaebanus u BoaHbl. OnTuka. OcHOBbI GU3NKH aTOMa U
ATOMHOIO SUIPA»

1. MarsuTHasg UHIYKIMsS. MarHUTHBI MOMEHT BUTKA C TOKOM. IIpHHIMIT Cynepno3uluy MarHUTHBIX MOJIEH.
2. WutepdepeHuys cBeTa: NMPOCTPAHCTBEHHAsE M BPEMEHHAsE KOT€PEHTHOCTh, CIIOXKEHHE JIBYX KOTEPEHTHBIX
konebanuii (onbIT FOHTA).
2 2 4

3. Ouenuts Ha npumepe peakuun cuntesa ; H+7H —,He suepruro, Boinensemyro na oxun Hyknon. Macca
aTtomoB neitrepust My = 2, 01410 a.e.m., remust my =4, 00260 a.e.M.
Buner paccMoTpeH M yTBepxkaeH Ha 3acemaHuu Kadenpsl MHIIud 20 r. 3aB. Kadenpoii
MHI' Iu®

Ouenka KpuTtepun oueHKH 0TBeTAa Ha IK3aMeHe

OOyuwaromuiicss TIyOOKO M TNPOYHO  YCBOWJI  NPOTPaMMHBIA  MaTepHal,
HCYEPIIBIBAIOIIE, MOCICAOBATENbHO, YETKO M JIOTMYECKH CTPOIHO ero H3Jaraer,
yMEET TECHO YBS3BIBATH TCOPHIO C MPAKTHUKOHW, HE 3aTPyMHSCTCS C OTBETOM MPHU
BHIOM3MCHEHHH BOIpoca. Biajeer crenuanbHOi TepMUHOJIOTHEH, JEMOHCTPHPYET
00LIyI0 SPYAULHI0 B MPEIMETHOH 06IacTH, WCIONB3yeT IPU OTBETE CCHUIKHA Ha
MaTepua CICHHATM3UPOBAHHBIX HCTOYHUKOB, B TOM 4mciie Ha MHTepHET-pecypChL.

Omauuno

OOyuaromuiicst TBEpIO 3HAET MaTepUal, TPaAMOTHO U IO CYNIECTBY M3JIaraeT ero, He
JIOMYCKasl CyIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOC, BIIAJICET CHEHUATBHOM
Xopouwio TEPMHUHOJIOTHEH HA JOCTATOYHOM YPOBHE, MOTYT BO3HHUKHYTh 3aTPyAHCHHUS MPHU
OTBETE HA YTOUHSIONIME BOMIPOCHI IO pPACCMAaTPHUBAEMON TeMe; B IIEIOM
JIEMOHCTPHUPYET OOIIYIO 3PYIUIMIO B IPEIMETHOM 00JacTH.

OOyuaromuiics MUMeeT 3HaHHSA TOJNBKO OCHOBHOTO MaTepuaja, HO HEe YCBOMI €ro
JieTaliei, JONMyCKaeT HETOYHOCTH, HEJOCTATOYHO MpaBWIbHbIE (OPMYJIHPOBKH,
Yooenemeopumenvno | mnoxo BrazeeT CreNUATbHONW TEPMHHOJIOTHEH, JOMYCKAeT CYIIECTBEHHBIE OIIMOKU
Ipu OTBETEC, HEAOCTATOYHO OPUCHTHUPYETCA B HCTOYHHKAX CIICHHUAIU3UPOBAHHBIX
3HAHUMU.

OOyuaromuiicss He 3HAaeT 3HAYMUTENPHOW YacTH MPOrpaMMHOTO MaTepHaia,
JIOIYCKAeT CyIECTBEHHbIE OLIMOKH, HAPYIICHHS JOTUUECKOMN I10CIIeI0BATEIBHOCTH B
Heyooenemeopumenvho | N3JI0KESHUN NPOrPAMMHOIO MaTepHalia, HE BIAJICET CIELHAIBHOW TepMHUHOJIOTHEH,
HE OPUEHTHPYETCS B HICTOYHUKAX CICLHATU3UPOBAHHBIX 3HAHUH.

Her oTBeTa Ha MOCTABIICHHBLI BOIPOC.

Orenka, moyrydeHHasi Ha dK3aMeHe, nepeBoauTcs: B 0amibl («5» - 20 Oamnos, «4» - 15
6amioB, «3» - 10 GamioB) m cymmupyercs ¢ OauiamMu, HaOpaHHBIMM B XOJ€ TEKYIIEro
KOHTPOJIS.

HroroBasi ouenka no | CymmapHbie 0ajjbl KpuTtepun oneHnBaHUs
TUCHHILTHHE (MOIYJIIO) M0 TUCHUIINHE
(MoayJi10), B TOM
qucie
BrImosiHEHBI Bce KOHTPOJIBHBIE TOYKH TEK IECT0 KOHTPOJISL
Omauuno 91-100 p Y p
Ha BBICOKOM YpOBHE. DK3aMeH ClIaH
BrImosiHEHBI BCe KOHTPOJIbHBIE TOYKH TEK €ro KOHTPOJIA.
Xopowo 81-90 p yit p
DK3aMeH cliaH
KoHTponbHBIC TOYKH BBITOTHEHEI B HEIIOJTHOM O0BEMeE.
Yooenemeopumenwvno 70- 80
DK3aMeH cliaH
Heyoosnemeopumenvno 69 u MeHee KoHTpobpHBIC TOYKH HE BHIIIOJHEHBI MU HE C/IaH 9K3aMEH
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5. 3aiaHusi THATHOCTHYECKOH PaldoThl MJsl OLEHKH Pe3yJbTATOB OOY4YEeHHUSI IO

AUCHUILUINHE (MOJYJI0) B PpaMKaX BHYTPeHHell He3aBHCHMMOW OIEHKM KayecTBa
o0pa3oBaHus

®OC comepxuT 3amaHusi Il OLICHUBAaHMA 3HAHUWA, YMEHUW U  HABBIKOB,
JEMOHCTPHUPYIONINX YPOBEHb C(POPMUPOBAHHOCTH KOMIICTCHIIMA ¥ WHAMKATOPOB  HX
JOCTHDKEHUS B IPOIECCE OCBOCHHS TUCIUTUTMHBI (MOIYIIS).

Kommiekt 3amanuii pa3paboTaH TakuM o00pa3oM, YTOOBI OCYIIECTBHTH TPOLEIAYPY
OLICHKA KOMIIETCHIUH, (OPMUPYEMBIX IUCHMILIMHON (MoaysieM), y oOydaromerocs B
MUCbMEHHOU (opMme.

ConepxaHre KOMIUICKTa 33JaHUI BKIIOYACT: mecmosbie 3a0anus, paciemuvle 3a0ayl,
APAKMUKO-0PUEHMUPOBAHHbIE 3A0AHUS

KoMiuiekT 3a1aHuil IMArHOCTHYECKOI padoThI

Kon n naumenoBanue komnerenuun: OIIK-1 Cnoco6eH npuMeHATH eCTeCTBEHHOHAYYHbIE
U 00lIeNH:KeHePHbIe 3HAHMS, METO/Ibl MATEMATHYECKOI0 AaHAJIN3Aa U MO/IeTUPOBAHUS B
npodeccuoHAJIbHOM 1eATeJIbHOCTH

Bapuant Nel

3ananme 1. Vcnons3ys cadt MAY, wnHaiitu yuebnuk: T.M. TpodumoBa  Kypce
¢usuku, rog 2012. [IpeacraButh mpaBmiibHYIO OUOIHOrpadUUECKyIO 3aMUCh.

3apanme 2. Ilpu usmepeHuu ¢GU3MYECKON BeNUUMHBI €€ HCTMHHOE 3HAYCHUE
IIOJIyYUTh HEBO3MOXKHO M3-3a IIPUCYTCTBU BCeraa norpemHocreil. Kakoe 3HaueHue
U3MEpSIeMOM BENMYMHBI NPU HPOBEIECHUM CEPUM HM3MEPEHHH MNPUHUMAIOT 32
UCTUHHOE 3HaYeHue?
Bapuanmul omeemos:

a). TabJIMYHOE 3HAUYECHUE 8) CyMMa 3HaueHUH

0). cpesiHee 3HaYCHHE 2) IPOU3BEICHNE 3HAYCHHI

3ananue 3. OnpeAenuTh CHITY JIEKTPUIECKOTO TOKa | B 3aMKHYTOM 1eTH, B KOTOPOH
neiictByer uctounuk 3I/JC € = 2 B ¢ BHyTpeHHUM comnpoTuBieHueM I = 1 Om u
BHEIIHUM conpoTuBiieHreM R = 3 Om.

Bapuanmul omseemos:

a)14 6) 0,54

0)24 2)34

3aganue 4. B 3aMKHYTOM NpPOBOJAIIEM KOHTYPE TMOJHBIM MAarHUTHBIA HOTOK @
u3menuncs ¢ 4 B6 no 8 B6 3a Bpems t = 2 ¢. Onpenenutb MOAYJIb CPETHETO
3HaueHust J/{C &; HIEKTPOMAarHUTHON UHAYKIIMH.

Bapuanmvr omeemos:

a)1B 6)0,5B

0)2B 2)3B

3ananmue S. Ykaxure ¢popMyiTy BTOpOro mocryiata bopa, onpeaensoniero npaBmio
KBAaHTOBaHUS MOMEHTa HMIyJbCa B BOJOPOJOMNOJO00HOM aTOMe, HaxoJsAIieMcs B
CTaIlMOHAPHOM COCTOSTHUH.

Bapuanmur omsemos:

a)v=F»—F1 ‘ ) Ln=mrhn=nh
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| 6) € = hv | 2) In = rpn?

3aganue 6. Onpenenure JaBieHUE HA IHE BojoeMa 1youHoi 5 M. IlnoTHOCTE BOABI
1000 kr/m®, arMocheproe naBnerne 101 xITa. OTBer:
3aganue 7. Yacrora xonebanuii yactuil cpeapl cocrapnser 10 ['1, niuuHa BOTHBI 2 M.
KakoBa ckopocTs pacripoctpanenust BoJIHbI? OTBeET:
3aganue 8. OmacHbIM IS J)KU3HUM YEJIOBEKA SBIIAETCS MOPAKEHHUE BJIEKTPUUECKUM
TokoM Oosnee 20 MA. Kakoe HampspkeHHE MOXKET MIPEICTaBIATh ONACHOCTb s
JKU3HM  YesoBeka?  DIJIEKTPUYECKOE  COMPOTUBICHHWE Tella  YeJOBeKa MpHu
MOBpekIeHHOUN Koxke okoio 1000 Om. OTBeT:
3ananme 9. Hanpsbkenue uzmepsieTcss BOJIBTMETPOM C IpeaesioM u3Mmepenus 6 B.
Knacc tounoctu BonbT™MeTpa 2,5. Omnpeaenute aOCOMIOTHYIO MOTPEHIHOCTH 3TOTO
npubopa. OTBerT:
3apanme 10. PazHocTh MEXy pe3ybTaToOM HM3MEPEHHS HEKOTOPOM BEJIWYUHBI X U
€ro UCTUHHBIM 3HAYCHUEM Xycm HA3BIBACTCH ...

Bapuanmur omeemos:

@) OTHOCUTEJIbHOU MOTPEUTHOCTHIO 6) a0COIOTHOM OTPEITHOCTHIO
0) ciy4aifHON MOTPELIHOCTHIO 2) CUCTEeMAaTUYECKOM MOTPEIIHOCTHIO
BapuanT Ne2

3ananme 1. Vcnons3ys cailt MAY naiitu yuebnuk: CasenseB U.B. Kypc ¢usuxu [B 3
T.].T.2.—-2008. IlpenctaBuTh NpaBUIbHYIO OMOIHOTPAdUIECKYIO 3AIHCh.

3aganme 2. IlorpemHOCTh, KOTOpash HWMEET BEPOSTHOCTHBIN XapakTep, MOsBICHHE
KOTOPOM HE MOXET OBITh MPEAYNPEKICHO HA3BIBACTCH ...

Bapuanmer omsemos:
@) CHCTEMaTHYECKOM 8) rpy0oit
0) MHCTPYMEHTAJILHON 2) CTaTUCTUYECKOI

3aganue 3. BpruncnuTh paboTy CUIIBI TPEHUS A, COBEPIIAEMYIO MPHU MPSIMOIUMHEHHOM
PaBHOMEPHOM TICPEMEIICHUH TeJla TOJ JICHCTBUEM TOCTOSHHOW cuiel F = 2 H Ha

paccTostHue S=2m.
Bapuanmul omsemos:
a) 4 [ 6) — 4 Il
0) 2 /] 2) — 2 Jlxc

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

a) MaKCHUMAJIBHOC CMCIICHHUEC ns3 6) BpEMA COBCPHICHUSA OAHOTO IOJHOTO
IMOJIOKCHHA PABHOBCCHUA KOJIcOaHMus

6) quCII0 KOHC68.HPII>1, COBCpUIACMBIX 3a 2) CMCHICHUC U3 TTOJIOKCHUS PaBHOBCCHA
CAWHNIY BPEMCHHA B HpOHSBOJ’IBHBIfI MOMCHT BPEMCHH

3ananue 5. Onpenenure padoTy BbIXoJa 4 IEKTPOHA M3 HATPHS, €CITH KpacHas TpaHUIla
dorosdpdexra Ay =663 mm. (h = 6,63210734Joncec).
Bapuanumur omeemos:
a) 1 /e 8) 10%" Jlxc
6) 10?7 ITxnc 2) 102 [Inc

3apanue 6. Teno maccoit 150 kr miiaBaeT Ha MOBEPXHOCTH BOJIbI, INIOTHOCTh KOTOPOM

1000 xr/m®. Haiitu cumy Apxumena, AeiicTByIOIIyIo Ha Teno. OTBeT:
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3amanue 7. 13 xxecTu BhIpe3aau TpU OJMHAKOBBIC IETAIM B BUJIE dJutuIica. [[Be neranu
pa3pe3ay Ha YeThIpe OJJMHAKOBbIE YaCTU. 3aT€M BCE YaCTU OTOABUHYJIH JIPYT OT Apyra
Ha OJIMHAKOBOE PACCTOSHUE U PACCTABUIIM CUMMETPUYHO OTHOCUTENIHHO ocu OO,

AN D A
N =

o's s
I I, I3
JIy1st MOMEHTOB UHEepUUU OTHOCUTENIbHO ocu OO' cripaBelIMBO COOTHOLICHUE ...
a)ly =1, =13 6, <I, <Is;
6)11<12=I3; 2)11>12>I3.

3ananue 8. J/[Ba MOPCKHX CyZHA ABIKYTCS apaJljIeIbHBIMU KypCcaMH HaBCTpedy IpyT
JpYTy co ckopocTsimu 12 y3710B kaxkaoe. Onpenenure B y3/1ax OTHOCUTEIbHYIO CKOPOCTh
conmmxenus cynos. OTBer

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

3aganue 10. B npouecce BeIYrcIeHU ObUIO MOTYYEHO 3HAYCHUE BETUYMHBI X =
27,47 £ 0,18. Kak npaBwibHO 3anucaTh pe3ysibrar? OTBeT:

BapuanT Ne3

3aganue 1. Mcnonb3ys caiit MAY nHaittu yuebnuk: [ernap A.A. Kypc ¢usuku : yued.
nocobue st BTy30B 2002. [IpeactaBuTh mpaBuiIbHy0 OMOIHOrpadruecKyro 3aluch.
3apnanue 2. Kiacc tounoctu ammepmerpa FE, = 1,0, makcumaibHas cuia TOKa,
oTcuuThIBaeMas 1o mkaie mnpuoopa Imax. = 10 A. OmpenenuTs WHCTPYMEHTAIBHYIO
(npubopHyo) norpemHocts Al amnepmerpa.

Bapuaﬁmbz omeemoe.

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

6). 10 4 2)+104

3apanue 3. KoopauHara x MaTepuanbHON TOYKU 3aBUCUT OT BPEMEHH T10 3aKOHY X =2 t2.
Haiinute €€ ckopocTh B MOMEHT BpeMmeHu t = 2 ¢ ?
Bapuanmur omseemos:

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

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

3ananue 4. B pesynbrare KpyroBoro mporecca ra3z copepusl padory A4 = 1 /e n
nepesa OXJIAJAUTEN0 KOIudecTBO TerioTel Q2 = 4 /. OmnpenennTs TEPMUYECKHUIH
KIIJ] n nukna (B MpOLEHTAX).

Bapuanmul omeemos:

a). 40 % 6) 30 %

6). 25 % 2) 20 %
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3ananme S. Onpenenurs SHEPTUIO &, HOTOHA, KOTOPOMY COOTBETCTBYET IJIMHA BOJIHBI
A= 300 um (h = 6,632103*/Ioncec).
Bapuanmur omsemos:

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

6). 2,215 103w 2)2,21- 102 [Ioe

3aganue 6. Teao maccoit 150 kr u 00bemom 0,2 M° IIaBaeT Ha MOBEPXHOCTU BOJIbI,
IIOTHOCTH KoTopoii 1000 kr/m°. Haiiti 06beM morpysKeHHoit uactu Tena. OTBer:
3aganue 7. J[nuHbI BOJH A BUIMMOTO CBETA JIEKAT B AUAMA30HE ... MKM:

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

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

3aganue 8. DieKTpHUECKOE CONPOTUBICHHE BEPXHEIO POrOBOTO CIIOSI KOXKHU UeIOBEKa
Npyu HENMOBpeXkJeHHOU Koxe okono 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 HENOBPEXKAEHHON KOXKe U
nocJie 3JIeKTpruueckoro npoodos? OTeer:

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

Lypen. = 75A. Onpenenure ueny nenenus mkaisl. OTBeT:
3ananme 10. Eciin Ha nmpubope HE yKazaH KJacC TOYHOCTH, TO B KauecTBE MPUOOPHOU
MOTPEIIHOCTHA IPUHUMAIOT [IEHY HAUMEHBIIIETO JICIICHUSI.

Bapuanmul omeemos:

‘ oa Hem

BapuanT Ned

3ananme 1. Vcnone3ys 3J1eKkTpoHHO-OMONMoTeuHyro cucremy «lPRBOOKS» Haiiti
yuebnuk: CoboneBa, B. B. O6mwuit kypc ¢usuku [DnexkTpoHHBIA pecypc] : ydeOHO-
METOAMYECKOE MOocoOMe K PEUICHHIO 3a]ad W BBINOJHEHHIO KOHTPOJIBHBIX paboT 1o
¢u3zuke. [IpeacraBuTh MpaBmiIbHYI0 OMOIMOrpaPUUECKYIO 3aIUCh.

3aganue 2. IlpuBemute (GopMmyiay i OTHOCHTEIHHOW TOTPENTHOCTH & pe3yibTara
CepuH U3MEPEHUN (PU3NUECKON BEITUYHHBI.
Bapuanmer omeemos:

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

3aganue 3. Kaxue cucreMbl 0TCuéTa Ha3bIBAIOTCS MHEPLUATbHBIMU?
BapuaHmbl OMmeEemoes.

8) CUCTEMBI OTCUETA, JBUIKYIITHECS

@) BCE CUCTEMBI OTCYETA 2
PaBHOMEPHO U MPSIMOJIMHEHHO

6) cCTEMBI OTCUETA, JBHKYIIUECS C

yCKOpeHHeM 2) Bpalaromuecs CUCTCMbL OTCYETa

3aganune 4. Hanpsok€HHOCTH DIIEKTPHUYECKOTO TMOJIE B HEKOTOPOWM TOYKe paBHa E =
200 Bem. C xakaii cuioit F Oymer aeiicTBoBaTh 1oJie Ha 3aps (| = 107 Kn?
Bapuanmul omsemos:

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

6)2 107 H 2) 0,5 107 H

3aganue 5. VYKaxuTe, CKOITBKO HEHTPOHOB CONEPKHT AP0 H30TONA aToMma reus: SHe.
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BapuaHmbl OMmeermoes.

a) 1

6) 3

6) 2

2)5

3amanme 6. [lapoxon nBrKeTCs MO peke OT MyHKTa A 10 nyHkTa B co ckopocteio 10
KM/4, a 00paTHO — cO CKOpOCThIO 16 kM/4. Halimute ckopocTh TeueHus peku. OTBET:

2 OTHOCUTECIIBHO HeKOTOpOP'I

3apanue 7. Teno, obnagaroniee MOMEHTOM HWHEPIUU 3 KM
OCH, BpaIllaeTCs C YIJIOBBIM YCKOpPEHUEM 5 ¢? OTHOCHTEIIHHO TOM K€ OCH. Omnpenenure

MOMCHT CHJI, ,HefICTBYIOIHPIX Ha TC€J10, OTHOCUTECIIBHO 310l ocH. OTBeET:

3ananmue 8. [Ipu nepexose cBeTa U3 Cpejibl C IOKa3aTesIeM MPEIOMIICHUS 11 B CPEILy
MOKa3aTeJIeM MPEJIOMIICHUS N, HE U3MEHSIETCS ...

@) JUIMHA BOJIHBI,

0) 4acToTa,

8) CKOPOCTh CBETa;

2) HaIlpaBJICHUE PaCIPOCTPAaHEHHUS CBETA.
3aganue 9. lneanpHoMy ra3y nepeiaHo KOJIMYECTBO TEIIOTHI 5 JIK, BHEIIHUE CHUIIBI
coBepimiiv Haj HUM padoty 8 [xk. Kak usmenusnacs BHyTpeHHsist sHeprus raza? OTBeT:
3aganue 10. K kaxmoil mo3unuu mepBOro croidia MoadepUTe COOTBETCTBYIOIIYIO
MO3MIMI0 0003HAYCHHsSI TOKA Ha HM3MEPHUTENIBHBIX NMPHOOpax M3 BTOPOro CTONOIA U
3aIUIIUTE B TAOJIHITY BRIOPAHHBIC IU(PHI IO COOTBETCTBYIONIMMHE OyKBaMHU.

a) TlocTosTHHBIH TOK; ) ~~
0) IlepemenHbIi 0THO(A3HBIHN TOK; ) —
6) IIoCTOSIHHBIN U IEPEMEHHBIN TOK; 3) ~
a) 0) 6)

Bapuanrt Ne §
3aganue 1. Vcnone3ys cailt MAY nHaiitu yueOnuk: I'nHaTiok B.C. OnopHBbIii KOHCIIEKT
JEKIMH 10 MEXaHUKe, MOJIEKYJISIpHON (hU3KKe U TepMOJMHAMUKE [DIIeKTpOHHBIN pecypc]
: yueb. mocobue mo aucuumuuHe "dusuka" Uis CTYJEHTOB €CTECTB.-HAayd. M TEXH.

HaTpaBJICHUH  TOATOT. U CICIUAIBHOCTEH . [lpencraBuTh  MPaBHIBHYIO
O6ubamorpaduuecKyro 3amuch.

3apnanue 2. Kmacc Ttounoctu BombT™MeTpa FE, = 0,5, MakcuMmanbHasi  BeJIWYHHA
HaNpsDKCHUs, OTCUMThIBaeMas 1mo mkane mnpubopa Umax,. = 100 B. Omnpepenutsb

MHCTpYMEHTaNIbHYIO (puOOpHYI0) norpemHocts AU BonbT™MeTpa.
Bapuanmer omeemos:

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

6). £ 05 B 2) + 0,05 B

3ananue 3. Ykaxute GopMyiTy, BRIPAXKAIONIY0 B3aUMOCBS3b MacChl M DHEPTUU B TEOPUHU
OTHOCHUTEJIbHOCTH.
Bapuanmur omeemos:
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_ mu? _ he
a) E= T 6‘) E= 2
0). E=hv 2) E= mc?
3ananue 4. [Ipsmoii poBoj, MO KOTOpOMY TeueT Tok cwiod | =3 A, pacronoxeH B

OJIHOPOJAHOM MAarHMTHOM IIOJI€ NEPIEHAMKYJISPHO JIUHUSAM MarHUTHOW MHAyKiuu. C
Kakoi cuioit F jmelicTByeT mosie Ha OTpe3oK mpoBojaa jauHou | = 1 m, ecu MarHuTHas
uHayKus pasHa B = 1 77?

Bapuanmur omeemos:

a) 1H 6) 3 H

6).2 H )6 H

3apnanue 5. OnpenenuTh MOPAIKOBBIA HOMEp Z U MAacCOBOE YHMCIO A YacCTHUIIBI,
0003Ha4YeHHOU OYKBOH X, B CAMBOJIMYECKOM 3aIIUCH SAEPHOM peakiuu: + — +x.
Bapuanmer omeemos:

a) Z=0,4=1 §)) Z=1,4=1

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

3ananmue 6. JlamMnoBeIif peocTaT COCTOUT U3 MATU ANEKTPUUECKUX JIAMIIOYEK,
BKJIFOYEHHBIX NapayienbHo. CONpoTUBICHUE KaXA0u JaMouky paBHo 350 Om. Haiitu
CONPOTHUBIIEHUE PEOCTATa, KOT/IA: @) TOPAT BCE JIAMIIOUKH; O) BHIBUHUUBAIOTCS TPHU
nammodku. OTBeT:

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

COXPaHECHMSL:

@) IOTEeHIMAIbHOM SHEPIUH;

0) UMITyIIbCa;

6) KUHETHUYECKOW SHEPIUH;

2) DHEepruu;

0) MOMEHTA UMITYJIbCA.
3aganue 8. [IpousBens yeTbipe paza U3MEPEHUSI PACCTOSHUS MEXLy KAKUMHU-TO IBYMS
TOYKaMH, TTOJIYUIIH cheayromue 3HadeHus: 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.
UYemy paBHO cpeqHee 3HaueHue nocjie okpyrienus? OTBer:
3ananue 9. HanGomnpireld 9yBCTBUTEIHHOCTIO 00JIA/TALT ...
Bapuanmur omeemos:
@) aMIepMeTp 8) MUJUIUAMIIEPMETP

0) MUKpOaMIIepMeTp

3aganue 10. MOMEHT CHIIBI OTHOCHUTEIIEHO HETIOIBIKHOM TOUYKH (IIEHTPA) PaBEH:
a) M = [ﬁ X F].
6) M = [ x F|.
8) |M| = (7 x ﬁ')
2) |M| = (ﬁ X 7).
0) |M| = |7I|F|.
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Karoun k koMnuieKkcy 3a1aHuii 10 BapHaHTaM:

Bapnant Nel

3amanne 1. Unanexc BBK: 22.31 7 Tpodumosa, T. Y. Kypc ¢pusuku : yue6. mocodoue amnst By3os / T. U. Tpodumora.
- 19-¢ w3n., ctep. - Mockea : Akagemus, 2012. - 557, [1] c.: wn. - (Beiciiee npodeccroHambHOe 00pa3oBaHue). -
ISBN 978-5-7695-9433-5: 510-40.

3ananue 2. 6) cpefHee 3HAUCHHUE.

3ananue 3. 6) 0,5 4.

3amanue 4. 6). 2 B.

3amanue 5.6) Ln=mr,=nA.

3aganmue 6. 150 xI1a.

3aganne 7. 20 m/c.

3ananue 8. 20 B.

3apnanune 9. 0,15 B.

3amanne 10. 6) aGCOTIOTHOM MOTPEIIHOCTHIO.

Bapuant Ne2

3aganue 1. Uugexc BBK: 22.3173+22.33 CaBeabes, U. B. Kypc ¢usuku : yae6. mocodne ais By30B. [B 3 1.]. T. 2
: OnexrpuyecTBo. Konebanus u BosHbl. BomHoBast ontuka / . B. CaBeabeB. - U3n. 4-e, ctep. - Cankr-IlerepOypr
[m ap.] : Jlams, 2008. - 467 c. : wn. - (JIlyumme kimaccudeckne ydeOHWKH) (3HaHUE. YBEpeHHOCTh. Ycmex!)
(Knnaccuueckas yueOHas nureparypa mo ¢usuke). - ISBN 978-5-8114-0686-9. - ISBN 978-5-8114-0684-5: 350-02.
3aganue 2. 2) CTAaTUCTUYECKOM.

3aganme 3. 6) — 4 .

3aganue 4. a). MAKCUMaIIbHOE CMEIICHHUE U3 TTOJIOKEHUS PAaBHOBECHSI.

3amanmue 5. 6). 1077 [oc.

3amanue 6. 1500 H.

Zapanue 7.6) I; < I, < I5.

3anganmue 8. 24 y3na.

3amanne 9. 0,1 A.

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

Bapunant Ne3

3ananme 1. Mugexc BBK: 22.3473 Jletnad, A. A. Kypc ¢usukm : yued. mocobue aist BTy3oB / A. A. Jletnad, b.
M. SIBopckuid. - 4-e u3g., ucnp. - Mocksa: Beicnr. mik., 2002. - 718 c.: ui. - ISBN 5-06-003556-5 : 104-76.
3apanue 2. 6) + 0,1 4.

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

3ananme 4. 6). 25 %.

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

Baganue 6. 0,15 M.

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

3ananue 8.2 MA, 0,2 A

3apanue 9. 0,5 A/nenenue.

3apanmue 10. [a.

Bapuant Ne4
3apanme 1. CoGonesa, B. B. O0muit xypc ¢Gu3uKu [DIEKTPOHHBIA pecypc]: yueOHO-MeToandecKkoe mocodne K
PEIIeHNIO 3a7a9 M BBITIOHEHHIO KOHTPOJBHBIX paboT mo ¢msuke / B. B. Cobonesa, E. M. EBcura. — DnekTpoH.

TEKCTOBbIC JlaHHbIe. — ACTpaxaHb : ACTpaXxaHCKUil MH)XEHEepHO-CcTpouTeNnbHbI uHcTHTyT, OBC ACB, 2013. — 250
€. — 2227-8397. — Pexum nocryma: http://www.iprbookshop.ru/17058.html

& 100 %.

<x>
3ananme 3. ) CUCTEMBI OTCUETA, IBUXKYILUECS PABHOMEPHO U MPSIMOIMHENHO.

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). § =
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3aganmne 10.

a) 0) 6)
2 3 1
Bapnant Ne 5

3aganue 1. Uunexce BBK: 22.3647+22.317517+22.2157 I'natiok, B. C. OnopHbIii KOHCHEKT JEKIUN M0 MEXaHUKE,
MOJICKYJISIpHOM (hU3MKe U TePMOJHMHAMUKE [DIEeKTPOHHBIH pecype] : yueo. [Tocobue mo mucnuuinbe « Dusnkay mmst
cryzneHroB 18CtecTB.-Hayu. U TeXH. HapaBJIEHUH MoAroT. u crnenuansHocrel / B. C. 'nariok, H. H. Mopo3os, 3.
®. MypamoBa; M-Bo obpasoBanus u Hayku Poc. ®emepammu, ®I'BOY BO «Mypman. ['oc. TexH. yH-T». -
OnextpoH. TekcroBeie man. (1 daitn : 4,67 M0O). - Mypmanck : U3n-so MAY, 2018. - 243 c.: un. - Jloctym u3
JIOKAJIbHOHM ceT MypMaH. Toc. TeXH. YH-Ta. - 3ari. C skpana. - Umeetcs med. Anarnor 2018 . - bubmmorp.: 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.

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

3ananme 7. 2) SHEprum.

3ananmne 8. 2860.

3aganmue 9. 6) MUKpoaMIIepMeTp
3ananne 10.6) M = [7 X F]|.
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