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1 OBIIME MMOJIOXKEHUSA

OneHouHbIE MaTepUANTBl — 3TO COBOKYIMHOCTh Y4YeOHO-METOJUYECKHX MAaTepHaIOB
(mpakTUYecKuX 3aJaHuil, omucaHud ¢GopM M TPOLEAYp MPOBEPKHU), MPeIHAZHAYCHHBIX IS
OIICHKM KadyecTBa OCBOCHHS OOYYArOUIUMHUCSA JAaHHOW AMCIUIUIMHBI KaK YacTH OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMBl.

Ilenb — OIGHUTH COOTBETCTBHME 3HAHWW, YMEHHUH U YPOBHS TNPUOOPETCHHBIX
KOMIIETEHIIMI 00yyaronmxcs efisiM U TpeOOoBaHUSIM OCHOBHOM 00pa30BaTeIbHOM MporpaMMsbl B
X0J1€ MPOBEACHUS TPOMEKYTOUHON aTTECTAIUH.

OcHoBHas 3afaya — 0OECHEYUTh OLEHKY YpOBHS C(HOPMUPOBAHHOCTH KOMIIETECHIIMH,
3aKpEIICHHBIX 33 JTUCHUILITUHOM.

KonTponb 3Hanuii mpoBoautcs B popme MpoMexyTouHoi arrectanuu. [Ipomexyrounas
aTTecTanus NpoBOIUTCS B (hOpME SK3aMEHa B IIEPBOM, BTOPOM H TPETHEM CEMECTpax.

dopma mpoBeleHUsT HSK3aMEHa — YCTHBIM OTBET IO TEOPETHUYECKUM BOIPOCAM,
c(OPMYJIMPOBAHHBIM C YY4E€TOM COJEPKaHUS y4eOHOW NUCHUIUITMHBI U PEIICHUE MPAKTHICCKUX
3ajad.

2 OIIUCAHUE IOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

ChopMupoBaHHOCTb KaX/10M KOMIETEHIIMH (MJIM €€ 4acTh) B paMKax OCBOEHHs JaHHOM
JVICIATUTMHBI OIICHUBAETCA B TIPOIIECCe MMPOBEICHHS SK3aMeHa B (popme OanbHON OTMETKH:

«OTJIMYHO» 3aCITy’)KUBACT CTYACHT, OOHAPY>KUBIINI BCECTOPOHHEE, CUCTEMAaTUUECKOE U
riryOoOKoe 3HaHHWE y4eOHO-IPOrpaMMHOTO MaTepuaia, YMEHHE CBOOOTHO BBHINOJHATH 3a/aHMUS,
IIPElyCMOTPEHHBIE TPOrPAMMOM, YCBOMBIIMN OCHOBHYIO M 3HAKOMBIA C JOIOJHUTEIbHON
JIUTEPATypoil, PEKOMEHJIOBAaHHOM nporpamMmMoi. Kak mpaBuiio, OeHKa «OTIIMYHO) BBICTABJISIECTCS
CTyJ€HTaM, YCBOMBLIMM B3alMMOCBSA3b OCHOBHBIX IIOHATHH IHUCLUMIUIMHBI B MX 3HAUYECHUU IS
npuobperaeMoii mpodeccru, MPOSIBUBIIAM TBOPUYECKHE CIIOCOOHOCTH B MOHWMAaHWH, U3JI0KCHUN
Y MCII0JIb30BaHUH y4EOHO-IIPOrPaMMHOI0 MaTepuana;

«Xopomo» 3acioy’KuMBaeT CTYACHT, OOHApyXMBIIMA TIOJHOE 3HaHUE Yy4eOHO-
IIPOrpaMMHOI0 MaTepuaa, YCIEIHO BBITOIHAIOMUN IPEyCMOTPEHHBIE B IPOrpaMMe 3aJaHus,
YCBOMBIINI OCHOBHYIO JIUTEPATYPY, PEKOMEHJIOBaHHYIO B mporpamme. Kak mpaBumio, oneHka
«XOpPOILIO» BBICTABIAETCA CTYAECHTAM, ITOKA3aBIIUM CHUCTEMAaTHYECKUN XapakTep 3HaHUHU 110
JUCIIUIUINHE U CIIOCOOHBIM K HX CaMOCTOSITEIbHOMY IIONOJHEHHI0 W OOHOBJIEHHIO B XOJI€
JanpHeimel yue6Hoi paboTsl M MpohecCuOHATBHOM 1A TeIbHOCTH;

«Y10BJIETBOPHUTEJIBHO» 3aCIy’KUBAET CTYAEHT, OOHAPYKMBIIUI 3HAHHUA OCHOBHOTO
y4eOHO-TIPOrpaMMHOI0 MaTepuaja B 00beMe, HEOOXOJUMOM JJs JanbHeimel yueObl H
npejcTosiiel paboThl MO CHEUMATBHOCTH, CIPABJSIIOIIMICS C BBIIOJHEHUEM 3aJlaHuM,
IPEAYCMOTPEHHBIX IMPOrpaMMOW, 3HAKOMBIM C OCHOBHOM JIMTEPAaTypOH, PEKOMEHIOBAHHOU
nporpammoil. Kak mpaBmino, OIEHKA «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTaM,
JOIYCTUBIIMM IIOIPEIIHOCTH B OTBETE HA JK3aMEHE W IIPU BBINOJHEHHHM JK3aMEHAlMOHHBIX
3a/laHuii, HO 00JIaZaloIIMM HEOOXOJAUMBIMHU 3HAHUSMU Ul UX YCTPaHEHMs O] PYKOBOACTBOM
[IPENoiaBaTels;

«HeynoB/1eTBOPUTEJIBHO» BBICTABISAETCS CTYJEHTY, OOHapyKHBIIEMY MpoOenbl B
3HAHUSX OCHOBHOIO Y4YeOHO-IIPOrPaMMHOIO MaTepuana, JIOIMyCTHBIIEMY IPUHIUIHAIbHbIE
OIMOKM B BBIMIOJIHEHUU MPEIyCMOTPEHHBIX INporpaMMmoi 3ananuii. Kak mnpaBuio, oleHka
«HEYJIOBJIETBOPUTEIHHOY» CTABUTCS CTYACHTaM, KOTOpPbIE HE MOTYT MPOJOJIKUTH O0yUeHHE WU
NPUCTYNUTh K NPO(ECCHOHATBHOW AESITEIbHOCTU MO OKOHYAHWU By3a 0€3 JTOMOJHUTEIbHBIX
3aHATUHN 110 COOTBETCTBYIOLIEH JUCLUIIIIMHE.

OneHKka «HEyA0BJIETBOPUTEIBHO» BBICTABISETCA TAaK)KE B CIydae, €CIM CTYIEHT He
BBITOJIHWJI W/WIIM HE 3alUTUII J1abopaTopHble paboThl, MPEeAyCMOTPEHHBIE TpapUKOM B TaHHOM
CeMecTpe, U HE BIAJeeT MPHOOpEeTaeMbIMH B IpOLECCe MPAKTUYECKUX 3aHATHI HaBbIKaMU
pemeHus (PU3NYECKHUX 33/1a4 110 TeMaM TEKYILEro CeMecTpa.



3 ITACIIOPT OHEHOYHbBIX MATEPHUAJIOB 11O JTUCIHUIIJIMHE

Ne KonTponupyemsbie pa3aesnbl Kox xonTpOonupyemoit Bun, meton, popma
n/a (TeMbl) TUCIUTUTHHBI KOMIETSHITUH (Win e OLICHOYHOT'O
4acTH) MEPONPHUATHS
1 2 3 4
1 DU3NYECKUE OCHOBBI KJIACCHUYECKON MEXaHUKHU
1.1 | Beeneunune OIIK-1 SK3aMel
OIIK-5
1.2 | KunemaTtuka mocrynareibHOTO OIIK-1 DK3aMeH
Y BPAILLATEJIbHOTO JBHKECHUS OIIK-5
1.3 | lunaMuKa MOCTyIaTeIbHOTO U OIIK-1 DK3aMeH
BpAILATEJIBHOIO JBHUKCHUS OIIK-5
1.4 | 3akoHBI cOXpaHEHUs OIIK-1 OK3aMeH
OIIK-5
1.5 | OcHOBBI crienuanbHON TEOPUHU OIlK-1 DK3aMeH
OTHOCHUTEIBHOCTH OIIK-5
1.6 | Mexanudeckue KojeOaHuUs OIIK-1 DK3aMeH
OIIK-5
2 OCHOBBI MOJICKYJIIPHOU (PU3UKU ¥ TEPMOIMHAMUKHU
2.1 | OcHOBBI MOJIEKYIAPHOU (HU3UKHU OIIK-1 DK3aMeH
OIIK-5
2.2 | OCHOBBI TEPMOJIMHAMHUKHU OIlK-1 DK3aMeH
OIIK-5
3 DIEeKTpUUYECTBO
3.1 | Dnekrpocratuka OIIK-1 DK3aMeH
OIIK-5
3.2 | IIpoBOHUKH U AUDTCKTPUKHU B OIIK-1 OK3aMeH
AIEKTPUIECKOM T10JIe OIIK-5
3.3 | [TocToSHHBIN 3JIeKTPUUYECKHI OIIK-1 OK3aMeH
TOK OIIK-5
4 DIEeKTPOMarHeTu3mM
4.1 | MarnuTHOe 10JIe B BaKyyMe OIlK-1 DK3aMeH
OIIK-5
4.2 | MarauTHOE T0JIe B BEIIECTBE OIIK-1 DK3aMeH
OIIK-5
4.3 | DAIeKTpOMarHuTHas HHIYKIHS OIlK-1 DK3aMeH
OIIK-5
4.4 | DnekTpOMarHUTHbIE KOJIeOaHUs OIIK-1 OK3aMeH
OIIK-5
5 BonHbl 1 onTuka
5.1 | Boxnsr OIIK-1 DK3aMeH
OIIK-5
5.2 | Onruka OIIK-1 DK3aMeH
OIIK-5
6 KBanroBas ¢usnka
6.1 | KBanToBas ontuka OIlK-1 DK3aMeH
OIIK-5
6.2 | KBanToBas MexaHuKa OIlK-1 DK3aMeH
OIIK-5
7 AToMHas U siiepHast pusmka




7.1 | ®usuka aroma OIIK-1 OK3aMeH
OIIK-5

7.2 | DneMeHTH! (U3UKU TBEPIOTO OIIK-1 OK3aMeH
Tena OIIK-5

7.3 | Slnepnas pusmka OIIK-1 OK3aMeH
OIIK-5

4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUSA 1 UHBIE MATEPHUAJIbBI

4.1. lIpome:xkyTounas arrecrtauus B gopme s3x3amena (1 cemectp)

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETEeHIIMH Conep:kanue KOMIeTeHIU
OIIK-1 CriocobeH mpuMeHsTh (yHJaMEeHTAIbHBIC 3HAHHSI, IOJYYCHHBIE B 00JIACTH

(bU3MKO-MaTEMAaTHIECKUX | (MJIN) €CTECTBEHHBIX HAYK, U UCIIOJIb30BaTh X
B IPO(eCCHOHATILHON IEATEILHOCTH, B TOM YHCJIE B chepe
HeI[aFOFHqCCKOﬁ JACATCIIBHOCTHU

TunoBele TeOpeTHYECKHE BONPOCHI K IK3aMeHY 10 JUCHHILINHE

1. Marepuansuas touka. Cucrema otcuera. Ilyth. Ilepememenune. CkopocTs u
YCKOPEHHME MaTepUaabHON TOUKH, UX POEKLIUU HA KOOPAUHATHBIE OCH.

2. Bpamenne MarepuasbHOW TOYKH BOKPYT HETOABHKHOW OCH. YIIIOBas CKOPOCTh H
ymioBoe  yckopeHue. CBs3p MEXIy YDIOBBIMM M JMHEMHBIMM  KHHEMAaTU4Y€CKUMU
XapaKTEPUCTUKAMHU.

3. I'panHunpsl NpUMEHMMOCTHM HBIOTOHOBCKOM MexaHuMkH. IlepBbiii 3akoH HploTOHA.
Cuna, macca u ummynsc. Bropoil 3akon HproToHa kak ypaBHeHHME IBHXKEeHHs. TpeTuil 3aKoH
HeroToHa.

4. 3akoH BcemMupHoro TiaroreHus. Cuna TsDKeCTH U Bec Tena. Ynpyrue cuibl. Cuibl
TpEHUs.

5. KoncepBaruBHble M jauccunatuBHble cuibl. lloTeHnuanbHas »Heprus. Buabl
NOTEHIMAIbHOU dHepruu. [lonHas MexaHudeckast SHEprusl.

6. BHyTpeHHHWe W BHEIIHWE CHIIBL. 3aMKHYTas CHCTEMa. 3aKOH COXPAaHEHHS ITOJHOM
MeXaHN4eCKON PHEpruH. CBsI3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMH IPOCTPAHCTBA U BPEMEHH.

7. 3aKoH COXpaHEHHUs UMITYJIbCa.

8. MOMEHT CHJIbl, MOMEHT UMITYJIbCA. 3aKOH COXPAaHEHHsI MOMEHTa UMITYJIbCa.

9. OCHOBHOI 3aKOH JMHAMHUKHU BPAIIATEILHOTO ABHKCHHUS.

10. MomeHT uHepIuy, ero cBoiicTBa. Teopema IllTeitHepa.

11. Hpuamun otHocutensHOCTH [ammnes. IlpeoOpazoBanue [amunes. Knaccuueckas
TeopeMa CJIOKEHUs CKopocTel. IHBapnaHTHOCTD 3aKkOHOB HBIOTOHA B MHEPIMAIBHBIX CUCTEMAX
oTcyera.

12. Tlocrynatsl OinmreiiHa. [IpeoOpazoBanust Jlopenna. OTHOCHTENBHOCTH TMOHSITHSA
OJTHOBPEMEHHOCTH. OTHOCUTENBHOCTh JUIMH W IPOMEKYTKOB BpeMeHU. MHTepBan Mexnay
COOBITUSIMH.

13. PensaTUBUCTCKHIA 3aKOH TPEOOpa30BaHUS CKOPOCTH. PEISITHBHCTCKUN WMMITYJIBC.
PenstuBuCTCKOE ypaBHEHUE AWHAMUKU. PEIATUBUCTCKUE BBIPAXKECHUSA I KUHETUYECKOW U
MIOJIHOM dHEprun. B3auMoCBsI3b MacChl ¥ SHEPTHH.

14. TlonaTHe O HEMHEpPLMATbHBIX cHcTeMax otcueTa. Cunbl uHepuuu. Ilpuniun
HKBHUBAJIEHTHOCTU DHHIITEIHA.



15. JIuddepennumanbHoe ypaBHEHHE CBOOOIHBIX TapPMOHHYECKHUX KOJEOAHWH H €ro
peleHue.

16. VYpaBHeHue 3aryxarolmux KojebaHuid W ero pemieHue. [lapameTpbl 3aTyXxaromux
KOJIEeOaHH.

17. VYpaBHeHMe BBIHYKICHHBIX KOJleOaHUIl U ero pelieHue. SBieHue pe3oHaHca.

18. Craructudeckuit u TEPMOAMHAMUYECKHHA METOJIBI WCCIIC/IOBaHHUS.
TepmoanHnamuueckue napameTpbl. PaBHOBECHBIE COCTOSHUSI U MPOIECCHI, UX U300paKeHHE Ha
TEPMOAMHAMUYECKHX JUArpaMMax COCTOSHHUS.

19. Uneanpubiii Ta3. [laBneHue wupeanbHOro rasa. BpiBog OCHOBHOTO ypaBHEHHS
MoJieKysipHo-KuHeTnueckoi reopun (MKT) uneansHoro rasa.

20. Cpenusis KMHETHYECKash DSHEPrus MOJIEKYJl HACaIbHOrO rasa. MoJeKyIsapHO-
KMHETUYECKOE TOJKOBAaHWE aOCONIOTHON Temmeparypbl. UUCIIO CTemeHeld CBOOOIBI MOJEKYJIbI.
3aKoH paBHOMEPHOTO paclpeAesieHUs] JHEPTHHU 10 CTENEHSIM CBOOOIBI MOJIEKY.

21. OcHOBHOE YypaBHCHHE COCTOSHUSI wHaeanbHOro raza (ypaBHenue Kiameiipona-
MenneneeBa). M3omnporecchl.

22. 3axoH MakcBemia Ui pacrpeeeHus] MOJIEKYN HJICAIbHOTO ra3a M0 CKOPOCTAM H
SHeprusiM. XapakTepHbIe CKOPOCTH ABMKEHUS MOJIEKYJI HJ1eaIbHOTO Tra3a.

23. TlpuHnun neranbHOTO paBHOBecus. bapomerpuueckas hopmyna. 3akoH boibimMana
JUTS pacrpeieNeHus] YacTUIl BO BHEIIHEM MOTEHIIMAIIBHOM II0JIE.

24. Pabora mpu U3MEHEHHH OObEMa, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPIrHS
uaeanbHoro rasa. [lepBoe Hayano TepMOIUHAMUKH, €T0 MPUMEHEHHE K u3ompoleccaMm. Bropoe
HAYyaJl0 TEPMOJMHAMUKH.

Tumnossble 321244 MO TUCHHUIIUHE
1. JIBuKeHre MaTepralibHOM TOYKHU 33/1aHO YypaBHEHUEM X=At+Bt?, rae A = 4 m/c, B= -0,05
M/c?. OnpesenuTh KOOPAUHATY B MOMEHT BPEMEHH, B KOTOPHIH CKOPOCTH V TOYKH paBHA HYIIIO.
Oteert: 80 m.
2. JIBIKeHNe MaTepuabHO TOUKH 331aH0 ypaBHeHHeM X=At+Bt% rae A = 4 m/c, B=-0,05
m/c?. OmpesIeNuTh YCKOpeHHe B MOMEHT BPEMEHH, B KOTOPBIA CKOPOCTb V TOYKH paBHA HYIIO.
Otser: -0,10 m/c?.
3. JluHeliHast CKOpPOCTh Vi TOYEK Ha OKPYKHOCTH Bpallarollerocs Iucka paBHa 3 M/c.
Toukwu, pacnonoxxennsie Ha AR=10 cM Ommke K OCH, UMEIOT JMHEHHYI0 CKOPOCTH V=2 M/C.
Onpenenuts yriaoByr CKOpoCTh BpaeHus aucka. Orser: 10 pan/c.

4. Jluck Bpamaercss COrNacHO ypaBHeHHIO ¢ = A+Bt+Ct3, rme A =1pan, B=-2pan/c,
C = 0,5 pan/c®. Haiitu yrioBoe yckopeHue B MOMEHT BpeMenu t = 2 ¢. OTBeT: 6 paj/c.
S. Jluck Bpamaercst cornacHo ypaeHeHmo ¢ = A+Bt+Ct3, rme A=1pax, B=12pan/c,

Cc=-1 pa,u/c3. B kakoit MOMEHT BpeMEeHH yTJIOBasi CKOPOCTh JMcKa Oyzaer paBHa Hym0? OTBeT:
2c¢.

6. Haiitu MmoMeHT WHCPHOHWHU IMOJIOTO NUJIMHApPA Maccoi 2 KI' 1 paanycoM 5 CM OTHOCHUTEILHO

ero ocu cummerpun. Otser: 0,005 kr-m?.

7. Haiitu MomeHT mHepumu mapa maccoil 5 kr u paauycoMm 10 cM OTHOCHTEIBHO OCH,

npoxosmieii uepes ero uentp macc. Orser: 0,02 Kr-m?,

8. Haiitn momeHT uHepuuu aucka maccoit 0,5 kr u paguycom 20 cM OTHOCUTEIBHO OCU

NepIeHMKYIAPHON K ITIOCKOCTH JUCKa U IIpoxosmieii uepes ero uentp. Orser: 0,01 kr-m?,

9. HaiiTu MOMEHT mHepuMu CTEp)KHS Maccod 5 Kr M AJuMHOW 1,2 M OTHOCHUTENBHO OCH

HepIeHMKYIIAPHON K CTEPKHIO ¥ IPOXosmIeil uepes ero cepeauny. OrTeer: 0,6 Kr-m2.

10. HaiiTu MOMEHT MHepUMHM CIUIOIIHOIO LMJIMHApPAa Maccod 2 KT U pajuycoM 5 cMm
OTHOCHUTENBHO ero ocu cummeTpur. Oteer: 0,025 kr-m2.

11. Haiitn MomMeHT mHepuuu crepkHs mMaccod 1,5 Kr m JMHOM 1 M OTHOCHUTENBHO OCH
TIEpPIIEHIUKYJIAPHON K CTEPIKHIO M ITPOXOAsIIeii uepes ero konen. OTeer: 0,5 Kr-m2,

12. BepeBka paspeiBaeTcs mnpu INOABEIIMBAaHMM K Hel Tena maccoil 36 kxr. Temo kakoit

HanbOobIIeil Macchl MOKHO TIOJHIMATh Ha TOH BepeBKe ¢ yckopeHneM 2 M/c?? OTBer: 30 Kr.



13. Teno cockanb3bIBaeT MO TIIAJKON MOBEPXHOCTH, cocTaBisitonied yroa 30° ¢ Topu30HTOM.
Haiitu yckopenue tena. OTer: 5 m/c?.

14. C Kakoll MUHUMAJIbHOW FOPU30HTAJIIBHOM CHIJIONW HY>XKHO MPUKUMATh TEJIO0 MAcCO 2 KT K
BEPTHKAIBHON CTeHE, 4TOObl OHO He ynano? KosapdumueHT TpeHHs MEXOy MOBEPXHOCTHIO
creHbl U TesioM paseH 0,2. Oreer: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 c. HaiiTu cuity conpoTHBIIEHHS BO3AyXa,
cumtas ee nocrogsaaon. Orser: 0,25 H.
16. MaxoBuk B BHAE HWIMHIApa Maccod 5 kr u paauycoM 20 cM 3a 4 ¢ OT Hayaia

PaBHOYCKOPEHHOTO BpaIlleHUs JOCTHT 4acToThl 10 06/c. HaliTh MOMEHT cwil, ACHCTBYIONIUX HA
maxoBuk. Oter: 1,57 H-m.

17. Tonkuil oqHOPOHBIN cTepKeHb JIMHON S0 cM u maccor 400 r Bpamaercsi ¢ yriioBbIM
yckopeHHeM 3 pajm/c? OKONO OCH, MPOXOAANIeH MNeprneHIuKyIIpHO CTEPKHIO depe3 ero
cepenuny. Onpenenutsh Bpamaromuii MomeHT. OrBet: 25 MH M.

18. [Tyns netut co ckopocthio 800 M/C, Bpamasich OKOJIO MPOAOJILHON ocu ¢ yactoToi 3000
00/c. IlpuHuMas mymo 3a IIMHAPHK AUAMETpoM 8 MM, ONpeNeuTh KaKyro A0 KUHETHYECKOM
SHEPIUHM TeJla COCTABIISET KMHETHYecKast dHeprus Bpamenus. Oreet: 0,44 %.

19.  [lox melicTBHMEM MOCTOSIHHOM CHJIBI BaroHETKa MpUoOpesa CKopocTh 2 m/c. OnpenenuThb
paboty A cuibl, eciu Macca Baronetku pasHa 400 kr. OTBet: 800 k.
20.  Masenbkuit mapuk Maccoir 100 T IBHKETCS B TOPH3OHTAIBHOM IMJIOCKOCTH HAa HUTH

qmHoi 40 cm. Kakyro pabGoTy HY»KHO COBEpLINTBH, YTOOBI YBEJIUYMUTH YIJIOBYIO CKOPOCTH
mapuka ¢ 20 pan/c no 25 pan/c? OrBer: 18 k.

21. OnpenenTh JTMHEHHYI0 CKOPOCTh IIEHTpa TOJIOro IWIMHAPA, CKATUBILIETOCS 0€3 CKOJIBKEHUS C
HAKJIOHHOM IIOCKOCTH C BBICOTHI 1,6 M. OTBeT: 4 M/C.
22. OmHOpOAHBIM IWIMHAP KaTUTCS 0e3 NPOCKAIb3bIBAaHUS 10 TOPU3OHTAIBHOU

IIOBEPXHOCTH CO CKOPOCThbIO 2 M/c. Ha Kakyto BBICOTY OH CMOKET IOJHATBHCS 10 HAKJIOHHOH
mwiockoctu? OtBet: 0,3 M.

23. Caapsig macesl 50 Kr, JeTsmuil ropu3oHTalIbHO co ckopocThio 800 M/c, momaaaer B
mwiargopMy Cc MECKOM M 3acTpeBaeT B HeM. Haiitu ckopocTh miuaTdopMbl HOce MOMaJaHus
cHapsia, ecnu ee macca 16 1. OrBert: 2,5 m/c.

24, [To ropu30oHTANBHBIM penbcaM co cKopocThio 20 kM/4 aBuXkeTcs miardgopma maccesl 200
kr. Ha Hee BepTuKanbHO majaeT kameHb Macchl 50 Kr u ABHXKeTcs BMecTe ¢ miaardopmoil. C
KaKOH CKOPOCTBIO IOCIIe 3TOro JABMKeTcs miardopma? OrBer: 16 km/4.

25. [Tnardpopma B Buae nucka maccoil 4 kr u paamycoMm 12 cMm Bpamjaercs Mo MHEPLHHU
BOKPYI' BEpTHUKaJIbHOW OcH. BO CKOIBbKO pa3 yMEHBIIMTCS 4acTOTa Bpalll€HUs, €CIU Ha Hee
HOJIOXKHTH KOJIbLIO0 Maccolt 1 xr u paguycom 10 em? OtBert: 1,35.

26. Touka coBepIraeT rapMOHHYECKHE KOJIeOaHus 1Mo 3akoHy X = Ac0S(wt+@o), riae A=3 cMm,
a ® = 2 ¢, Haiitu MakcuMasbHyI0 CKOpOCTh ToukH. OTBeT: 6 cM/c.

27. Touka coBepIraeT rapMOHUYECKHE KOJIeOaHus 1Mo 3akoHy X = Ac0S(wt+@o), riae A=5 cm,
a ® = 2 ¢, Haittu makcumanbHoe yckopenue Touku. Oteer: 20 em/c?.

28.  Haiitm mnepumon KonebaHU (PUIUUECKOTO MAATHUKA, TIPEACTABISIIONIETO COOOM

OJIHOPOJHBIN CTepKeHb JnuHOW 60 cM, BpallalIIUicid BOKPYI TOPH3OHTAJIbHOW OCH,
MIPOXOIATICH Yepe3 OMH U3 ero KoHIoB. OTBet: 1,26 c.

29.  Haiitu mnepuoj KonebaHul (U3MUECKOTO MAATHUKA, TMPEACTABISIONIETO COO0M
OJHOPOJHBIN JucK paanycoM 30 cM, BpalIArOIIMIICS BOKPYT TOPU30HTAIBHON OCH, IPOXOIAIIEN
yepe3 kpait aucka. Orser: 1,33 c.

30. baton BMectumocThio 20 J1 COAEPKUT YIIIEKUCIbIM ra3 Maccod 500 T moa AaBiIeHUEM
1,3 MIla. Onpenenuts Temrneparypy rasa. Orser: 275 K.

31. Kakoii 00beM 3aHHUMAET HcaabHBIN Ta3, CoAepKaluii | KMOJIb BEleCTBa MPHU JaBICHUH
1 MIla u Temneparype 400 K? Otser: 3,3 M3,

32. bamton BMecTMOCTRIO 12 1 comepKUT yrieKucaslid ra3. [laBienune ra3a paBao 1 Mlla,
temneparypa 300 K. Onpenenuts maccy raza B 6amnone. Orser: 212 r.



33. B 6ammone BMecTuMOCThIO 25 11 Haxonutces Bojopoxa mpu temmeparype 290 K. Ilocme
TOTO KaK 4YacTh BOJOpOJA HM3pacxXo/J0BalM, NaBieHHe B OamwioHe moHm3wiock Ha 0,4 Mlla.
Onpenenutbh Maccy U3pacxoJ0BaHHOTO Bojopoaa. Oreer: 8,3 r.

34. B OGamnone coxepxurcs raz npu temreparype 100 °C. Jlo xakoii temmeparypsl (B °C)
HY’KHO HarpeThb ra3, 4ToObl €ro JaBjlIeHHEe yBEINYMIOCh B 1Ba pa3a? Orset: 473 °C.

35. Kakoe xonmuecTBO TemIoThl moTpedyercs, 4roObl HarpeTh 1 Monb azora Ha 300 K mpu
mocTossHHOM o0beme? OTBeT: 6,23 KK,

36. Ha ckonbko wu3MeHWIach BHYTPEHHSISE OJHEPrusi BOASIHOTO Tapa, €CIM TpH  €ro
M300apUYECKOM COKaTUH BHEIIIHHE CHJIBI coBepIIvIK padoty paBuyto 10 k/[x? OrBet: 30 kK.
37. [Tpu kaKOM IaBIEHUH MPOUCXOAUIIO U300apHOE PACIIMPEHUE a30Ta, €CIIA HA YBEIIMYCHHE
ero oobema Ha 12 11 Ob1JT0 3aTpadeHo KoiaumdecTBo Ter1oThl paBHoe 21 k[x? OrBet: 500 klIla.
38. Kakoe komu4ecTBO TEIUIOTHI OBLIO 3aTpaueHo Ha HArpeB Telus MPU MOCTOSHHOM 00bheMe
V=20 n, ecnmu ero gaBnenue Bo3pocio Ha 400 k[1a? OTBer: 12 k/[x.

39. Kakoe xonm4ecTBO TEmIOTHl MOTpedyercs, 4Todbl HarpeTs § Moib Boxopona Ha 100 K
MpY NMOCTOSAHHOM AaBieHun? OrBer: 23,3 k/xk.

40. ITpu u3oxopHOM HarpeBe 1 Mol renust Temieparypa yBenuuuBaeTcs B 3 pasa. Haiitu
npuparienue saTporuu. Orer: 13,7 /K.

Kon Pe3yibTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETEHIIMH Conep:kanue KOMINeTeHIUM
OIIK-5 CriocobeH y4acTBOBaTh B MIPOBEACHUH (PYHIAMEHTAIBHBIX U TPUKIATHBIX

WCCIIEIOBAaHHH U pa3pabOTOK, CAMOCTOSITETIHHO OCBAaUBATh HOBBIE
TEOPETUUECKHUE, B TOM YUCJIE MATEMaTHYECKUE, METO/Ibl UCCIICIOBAHUN U
paboTaTh Ha COBPEMEHHOI SKCIIEpUMEHTAIbHOIN Hay4YHO-
HCCIIEeIOBATEeNbCKON, H3MEPUTEIbHO-aHATUTUYECKON U TEXHOIOTHUECKON
anmaparype

TunosBble TeopeTHYecKHe BONPOCHI K IK3aMeHY 0 JUCHHUILINHE

1. Brluncnenue MpoOHAEHHOTO MyTH MPU HEPABHOMEPHOM ABMKCHUU MaTepHabHON
TOYKH.

2. llentp w™macc. VYpaBHeHWe JIBIDKeHHS IileHTpa wMacc. CHcremMa IIeHTpa Macc.
PeakTuBHOE IBHKEHUE.

3. KpuBonmHeitHOe nBM)XKEHUE MaTepUATBbHON TOYKU. TaHTEHIIMAIILHOE W HOPMAIIbHOE
YCKOpEHHUE.

4. BpIBOJ MOMEHTOB MHEPLIUU CTEPKHS, [IMJIMHAPA, 11apa.

5. Pabota cunsl u MoitHOCTh. KHHETHYECKast YHEPTHsI MOCTYIATEILHOTO IBUKEHHUSI.

6. Kunermueckass »Heprus Teia, BpAIIAIOMIETOCS BOKPYT HEMOIBM)XKHOM  OCH.
Kunernueckast sHEprus npu MIOCKOM JABUKEHUU.

7. CBobomnbie ocu. ['mpockomn. [Ipeneccus rupockomna.

8. IlpyxxuHHBIHA, GU3MYECKHUI 1 MaTeMaTHYECKUI MaITHUKHA. DHEPTHsl TAPMOHUYECKOTO
OCHMIIIATOPA.

9. CnoxeHre OJMHAKOBO HAIMIPABICHHBIX U B3aUMHO MEPIEHAUKYISIPHBIX KOJICOAHHH.

10. DxcrnepuMeHTaIBHOE MOATBEPXKICHUE pacipenencHuss Makcpemia: onbITel LlTepHa
u Jlammepra.

11. Cpennee 4dHCIIO CTONKHOBEHHWH, CpemHSsl JJMHA CBOOOMHOTO Tmpodera U
3 PEeKTUBHBIN TUaAMETP MOJIEKYII.

12. AnmaGarHsiii mponece, ypaBHeHue [lyaccona.

13. TemoeMKOCTh HJA€ATBHOIO Ta3za IMpH H30mIpoleccax. YpaBHeHue Maifepa.
Knaccuueckast MoJIeKynspHO-KMHETHYECKash TEOpHsl TEIJIOEMKOCTH HJIeaJbHOrO Ta3a M ee
OTPaHUUYEHHOCTb.



14. Kpyrosoii nporecc (1muki). TeruioBble ABUTATENd W XoJoawibHble MamuHbl. KITJ]
uaeanbHoM TemioBoi mamuubl. [ukin Kapho.

15. DuTponus uaeansHOro ra3a mpu 0OpaTUMBIX U HEOOpAaTUMBIX Ipoleccax. Teopema
Heprcra. CraTuctruueckoe TOJIKOBAaHHE YHTPONUH. TepMOIMHAMIKA HEOOPATHMBIX MPOIIECCOB.

4.2. llpome:kyTouHas atTecTauus B popme 3x3aMeHa (2 cemectp)

Kon Pe3yabTaThl 0CBOEHHSI OCHOBHOII 00pa30BaTeIbHON MPOrpaMMblI
KOMIeTEeHI[HH ConepsxkaHue KoMIeTeHIH
OIIK-1 Cnoco6eH npuMeHsTh GyHAaMEHTAIbHBIC 3HAHUS, TIOJyYCHHBIC B 00J1acTH

(U3MKO-MaTEeMaTHYECKHUX U (MJIM) €CTECTBEHHBIX HAYK, M UCIIOJIB30BATh UX
B IPO(eCCHOHATILHOM IeATEILHOCTH, B TOM YHCJIE B chepe
MeIarOTMYECKON AEATEIbHOCTH

Tunosble TeopeTHYecKHe BONPOCHI K IK3aMeHY 0 JUCHHUILINHE

1. DOmnexrpuueckuil 3apsa U €ro cBoicTBa. 3aKOH coXpaHeHMs 3apsna. BzaumonelicTeue
3apsiioB. 3akoH Kymona.

2. DIeKTpOCTaTUYECKOE TII0JIe, BEKTOp HANpPsHXKEHHOCTU. [IpuMHLIMI cynepno3unuu
ANIEKTPUUECKHUX I0JIEH U €ro NIPUMEHEHHUE JJIs PacyeTa IoJisl, CO31aHHOTO CUCTEMOM 3aps0B.

3. Ilorox BekTOpa HampPsKEHHOCTH 3JeKTpuueckoro mnois. Teopema [aycca s
AJIEKTPUUECKOTO T0JISI B BaKyyMe.

4. Teopema 0 LIUPKYJISLUU BEKTOPA HANPSHKEHHOCTH 3J1eKTpudeckoro nos. [lorennuan
10JIs1 TOYEYHOT'O 3apsija.

5. CBoOozaHble U cBsA3aHHBIE 3apsibl. Bekrop  anekrpuueckoro cMerieHus. Teopema
["aycca 15 3EeKTPUUECKOTO MO B JUJIEKTPUKE.

6. /Jludnexkrtpuku, HOISpU3ALMsA  AUVIEKTPUKOB.  BekTop  MOJIpU30BaHHOCTH.
DNeKTpUYecKoe IoJie BHYTPH JUAJIEKTPUKOB. JluWaneKkTpuueckass BOCIPUUMYHMBOCTD U
IIPOHUIIAEMOCTb.

7. Pacnpenenenue 3apsiia B MPOBOAHMKE.  OJEKTPOCTaTUYECKas  MHAYKIIHA.
DneKTpuUYecKas EMKOCTh YEIUHEHHOTO ITPOBO/IHUKA, 2-X IIPOBOJHHUKOB.

8. DnekrponBrmkymas cuia. 3akoH OMa U CONPOTUBIICHHUE MPOBOIHUKOB. 3akoH Oma B
uHTerpaiabHol U auddepenunansHoi Gpopmax. 3akon Oma 1711 HEOTHOPOAHOTO yYacTKa LEeMH.

9. Mommnocts TOKa. 3akoH JDkoyms-JleHna B WHTErpasibHOM M audQepeHnnaIbHOR
dopmax.

10. Bekrop MarHuTHOW MHIAYKIMHA. MarHUTHOE ITOJIE PABHOMEPHO JABMKYIIETOCS 3aps/ia.
3akoH buo-Casapa-Jlamnaca.

11. BzaumoneicTBHE NPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

12. Teopema 0 IMPKYJIALUU BEKTOpAa MHIYKIIMA MarHUTHOTO MOJIsl. 3aKOH MTOJHOTO TOKA.

13. Torok BekTopa MarHWTHOW WHAYKIMH. Teopema [aycca misi BEKTOpa WHIYKITUH
MarHuTHOTO nosid. KoHTyp ¢ TOKOM B OZHOPOAHOM M HEOJHOPOIHOM MarHUTHOM IOJIE.

14. SIBnenue AJIEKTPOMAarHUTHOMN WHIYKIWU. OnbIThI @apanes. 3aKoH
ANIEKTPOMarHuTHOM MHAyKuuu. ITpaBuio Jlenna. Dnekrponsrxkymas cuia HHIyKIuu. [lonHbiin
MarHuTHbIN NOTOK. Toku Dyxko.

15. SBnenune camomunaykumu. MuayktuBHOcTh. DJIC camomHayKuuu. MHIYKTHBHOCTD
COJICHOH 1.

16. B3aumuas wuHIyknus. B3auMHas HMHIYKTUBHOCTb. OHEpPrus KOHTYpa C TOKOM.
IInoTHOCTB 2HEprUM.

17. HamaramuenHocts. TOKM HaMarHu4MBaHUsS. BeKTOp HampsyKeHHOCTH MarHUTHOIO
noJisi. Teopema o UPKYJIALNUY BEKTOpaA HAMPSKEHHOCTH MarHUTHOTO MOJIS.

18. VpaBHenume MakcBemna [uis  3JCKTPOMArHUTHOTO MO B HMHTETPAIbHOW H
muddepeHnranbHOM Gopmax.




19. ludbdepennnanbHoe ypaBHEHHE JJICKTPOMATHUTHBIX KOJICOAHWM, €ro peIIeHHE.
Bunsl konebaHuit 1 UX XapaKTePUCTHUKH.

20. VYpaBHeHHE BBIHYKJIEHHBIX KojieOaHuil. Pe3oHanc TokoB u HanpspkeHuid. [lonarue o
IIEPEMEHHOM TOKE.

Tunosble 3a1a4M M0 JMCHUILIMHE
1. Haiitu paccTosiHue MeXIy IBYMs TOYEUHBIMU JIEKTPUUYECKMMHU 3apsilaMH, €CJIM U3BECTHO,
YTO NPU YMEHBIIEHUU 3TOr0 paccTosiHus Ha 50 cM cuila B3aUMOJEHCTBUSL YBEIMYMBAETCS B 2
paza. OTBer: 1,7 m.
2. Ha merammueckoii chepe pagmycom 15 cm Haxomutcs 3apsn Q = 2 wKn. Omnpenenuts
HANpsHKEHHOCTh E 3JIEKTPOCTATHUECKOro MoJisi Ha pacctostHuu I = 10 cM OT meHTpa cdepsbl.
OrtBer: 0.
3. Ha meramnmmueckoit chepe paguycom 15 cm mHaxomutes 3apsn Q = 2 uKn. Onpenenutsb
HANPSDKEHHOCTH E 3JIEKTPOCTATUYECKOro Mot Ha moBepxHocTH cheprr. OTBer: 800 B/Mm.
4. Ha wmerammueckoit chepe pamguycom 15 cm Haxomurtes 3apsn Q = 2 uKin. Onpenenuthb
HANpPSHKEHHOCTh E 3JIEKTPOCTATHUECKOTO MMOJIs Ha paccTostHuH I = 20 ¢M OT meHTpa cepsbl.
OtBet: 450 B/m.
5. Merammyeckuid map pagumycom 5 cm Hecet 3apan Q = 10 uKin. Onpenennts nmoTeHman @
3JIEKTPOCTATHYECKOTr0 MoJs Ha noBepxHocTH mapa. Orser: 1800 B.
6. /IBe KOHIIEHTpHUUYECKHE METAIIIMYECKHE 3apsKeHHbIe chephl paanycamu R1 =6 cm u Rz = 10
cM HecyT cooTBeTcTBeHHO 3apsiibl Q1 = 1 HKi u Q2 = -0,5 uKui. Haittu HanpsbkeHHOCTD E 10ss
B TOYKE, OTCTOSIIICH OT LieHTpa cep Ha paccTosiHue 1 = 5 cMm. OTBer: 0.
7. DIexkTpuyeckoe I0JIeé CO3[aHO JBYMS OECKOHEYHBIMH IapaulIeibHBIMM IUIACTUHAMH,
HECYIIUMH DaBHOMEPHO pacHpeeieHHblii no miomanu 3apsan [ =1 aKn/m2 Onpemenuts
HanpsbkeHHocTh E nmons mexay minactunamu. OrBer: 0.
8. DnexkTpuyeckoe I0Jie CO3[JaHO JBYMS OECKOHEYHBIMH IapauIeibHBIMM IUIACTUHAMH,
HECYIIUMH DaBHOMEPHO paclpeleieHHblii mo miomanu 3apsaa [ =1 aKn/m2 Onpenenuts
HanpspkeHHOCTh E nons BHe mactud. OTBer: 113 B/m.
9. TloTeHIMan SMEKTPUUECKOTO TIONS, CO3IABAEMOTr0 CHCTEMOIl 3apsaioB, UMeeT Bu ¢ = a(X?-
y?), rae a=1B/M? HaiiTu MOIyTh HANPSKEHHOCTH »>JIEKTPUYECKOTO MO B TOUKE C
koopauHaTamu X = 1 m, y = 0,5 M. OtBet npuBectu B cucteme CH 1 OKpyIIUTh C TOYHOCTBIO 10
nByx mudp mocne 3amnsroil. [OTBet: 2,24 B/m.
10. /Ia Toueunsix 3apsina +7,5 HKi u —14,7 aKn pacronoxeHsl Ha paccTosHUM 5 cMm. Haitu
HANPSDKEHHOCTD AJIEKTPUYECKOIO TOJIS B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 CM OT IEpPBOTO
u 4 cM oT BrOporo 3apsaa. Oreer: 112 kB/m.
11. OmnpenenuTh HANPSKEHHOCTh DJIEKTPUUYECKOrO IO B TOYKE, PACIOJIOKEHHON BAOJb
npsiMoi, coequnstonieit 3apaael +10 HKi u +8 uKn n Haxopgsmelica Ha pacctosHuu 12 cM OT
nepBoro u 8 cM OT BTOpOro 3apsiia. Paccrosnue mexay 3apaaamu 20 cm. Orser: 5000 B/m.
12. B BepmmHax KBajpaTa CO CTOPOHOH 5 CM HaXOISATCS OJMHAKOBBIE MOJIOKUTEIBHBIE 3aPSIbI
2 K. OnpenenuTs HaPSHXKEHHOCTD AIEKTPHUECKOro Mo B ieHTpe kBaapaTa. Oreer: 0.
13. Paccrosuue | mexay 3apsgamu Q=+2 uKir gumosns pasao 10 cM. Haiitu moteHIuan ¢ moss
CO3JaHHOTO AMIIOJNEM B TOUKE, yAajJeHHOU Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsiza.
Otger: 0.
14. Tunone ¢ »IEKTpUYECKMM MOMEHTOM p =75 nKm'M cBOOOJHO ycTaHaBIUBaeTcs B
OJTHOPOJTHOM DJIEKTpUYECKOM TMosie HampspkeHHocThio E = 80 kB/mM. Bprumcnute paboty 4,
HEOOXOIUMYIO JIJISl TOTO, YTOOBI ITOBEPHYTH AMITONB Ha yroit oo = 90°. OTBeT: 6 MKJ[XK.
15. Onpenenuth, TpU KaKOW HAMPSHKEHHOCTH FE CpeaHEro MaKpOCKOIMMYECKOro IO B
JMDIEKTpUKe (£=3) MOMAPH30BAHHOCTh P JOCTUTHET 3HaueHus, papHoro 200 MxKi/m?, OTBeT:
11,3 MB/m.



16. Haiitu pagnyc BHemHeH o0kmaaku Ry Bo3aymHOTro chepruueckoro KOHAeHcaTopa EMKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHel oOknaaku R1 = 2 cm. OTBeT: 4,5 cM.

17. Haiftu paamyc Ri1 BHyTpeHHEHl OOKIaaku CQepuvyeckoro KOHAEHCATOpPa EeMKOCTBIO
C = 3,3 n, ecnu paauyc BHemHe# R = 3 cM, nusnextpuk — mapadus (¢ = 2)? OrTBet: 1 cMm.

18. Onpenenuth 3IEKTPOEMKOCTh LMJIMHAPUYECKOTO BO3IYIIHOIO KOHJEHCATOpa JJIHMHON
| =10 cm, ¢ pamuycamu o0kiianok Ry =1 cm u R2 = 2 cm. OtBer: 8 n®.

19. Tpu onMHAKOBBIX KOHJEHCATOpPAa COEAMHEHBI IMOCenoBaTeabHO. EMKOCTh Takoil Oatapen
C =100 n¢. OmpenenuTh €MKOCTh OaTaper KOHIIEHCATOPOB, MOCIE TOrO, KaK OJAMH W3 HUX
3anoyHwIM napapurom (¢ = 2). Oret: 120 nd.

20. ITnockuit Bo3aymIHBIA KOHAEHcATop AnekTpoeMkocThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
norenimaioB U =300 B. Ilocie oTkioYeHHS OT HMCTOYHMKA TOKAa PACCTOSHUE MEXKIY
oOKJTazKaMu KOHAeHcaTopa ObuIo yBean4deHo B 5 pa3. Ompenenuts padoTy A BHEIIHHUX CHII I10
pasnBwkenuio ookimanok. Orser: 0,2 m/x.

21. Cwua ToKa B MPOBOJHUKE M3MEHSICTCS CO BPEMECHEM I10 3aKOHY IO =kt , rae k=0,5 Alc.
Haiiti 3apsa (, mpoTekaromuii depes IMONEpeyHoe cedeHHe MpOBOJHMKA 3a Bpems 7=1c.
OTtBer: 0,25 K.

22. Axkymynsatop ¢ BHyTpeHHUM conpoTtusierueM 0,080M npu Toke 4A O0TJaeT BO BHELIHIOKO
nens 8BT. Kakyro MOIIHOCTB OTJAacT OH BO BHENIHIOK 1ienb pu Toke 6A? OtBet: 11 Br.

23. Kucrounuky toka ¢ JIC [1=1,5 B npucoeannunu katymky c¢ conpotusienuem R=0,1 Om.
AmMriepMmeTp mokaszan cuity Toka, paBHyro 11=0,5 A. Korma x MCTOYHHKY TOKa MPUCOCTUHUIN
IIOCJIEZI0BATENbHO €111€ OJMH UCTOYHUK TOoKa ¢ Takoi »xe D/IC, To cuna Toka | B TOM ke KaTylike
okazasiack paBHoit 0,4 A. OnpenenuTs BHYTPEHHEE CONPOTUBIICHUE MEPBOI0 MCTOYHUKA TOKA.
OtBert: 2,9 OM.

24. Tlpu cune toka 11=3 A BO BHeIIHEH Ileny akKyMYJIsSTOpa BbLAEIseTCs MOomHOCTE P1=18 BT,
npu cuie Toka l=1A - coorBerctBeHHO P>=10BT. Onpenenuts BHyTPEHHEE COMPOTHUBIICHUE I
Oarapeun. OTBet: 20 Om.

25. TInoTHOCTH TOKAa B MEIHOM NPOBOMHHKE paBHa 2 A/mMm‘. Haiftm HampsykeHHOCTh
AIEKTPUYECKOTO TIOJIsI B MPOBOJHHKE. YJenbHOe cornpoTuBieHue meau 17 HOM'M. OTBet:
34 mB/m.

26. Ilo mpsiMmoMy OECKOHEYHO UIMHHOMY TPOBOAHMKY Teder Tok 50 A. Ompenenuts
MarHuTHYI0 WHIYKIMIO B TOYKE, YJaJE€HHOM Ha paccTosiHue 5 c¢M OT MpoBOJHUKA. OTBeT:
200 mxTa.

27. Yemy paBeH paJnyc TOHKOTO KOJbI[A, 10 KOTOpoMy TeueT Tok 30 A, eciu HampsiKeHHOCTb
MarHuTHOTO MOJI B IIEHTpe Konblia paBHa 2 A/mM? OTBeT: 7,5 M.

28. Kaxkoii TOk TeueT 1o npsiMoMy O€CKOHEUHO ATUHHOMY IPOBOJHUKY, €CII Ha paccTostHuH 10
CM OT Hero maruuTHas uHAyKus pasHa 20 MkTn? Orser: 10A.

29. Kaxoi1 Tok uer no ToHKoMy KoJiblly paauyca 10 cM, ecinu HHAYKIMS MarHUTHOTO MOJIS B
neHTpe konbla paBHa 100 mxTn? Orser: 16 A.

30. /IBa ANWHHBIX MapajjIebHBIX TMPOBOJIA HAXOIATCS HA PAcCTOSHUM I=5cCM OAMH OT
npyroro. [To mpoBogamM TeKyT B MPOTHUBOMOJIOKHBIX HANpaBIeHUSIX ofuHakoBbie Toku | =10 A
Kaxapld. HaliTu HanpsokeHHOCTh H MarHMTHOTO MOMSI B TOYKE, HAXOJSIICHCS HA PaCCTOSHUU
r1 =2 cM oT OJHOTO | 2 = 3 ¢M OT Apyroro nposoaa. OTeer: 132 A/m.

31. Onpenenuth HHAYKIIMIO MAarHUTHOTO TIOJII Ha OCH JUIMHHOTO COJICHOW]IA, COJICPIKAIIETO
n = 20 ButkoB/cM nipu cuiie Toka | = 10 A. Orser: 0,025 Ta.

32. CKOJIBKO BUTKOB Ha €IWHHMILY JJIMHBI COJACPKUT JUTMHHBIA COJICHOWJ MPU CHJIE TOKa
| =0,5 A, ecitn HanpPsKEHHOCTH MO Ha ocH conenouaa H = 300 A/m. Oteer: 600 m™..

33. Onpenenuth HANPsSHKEHHOCTh MAarHUTHOTO TIONSE HA OCH JUIMHHOTO  COJICHOW[A,
coaepxariero N = 10 Butkos/cm nipu cuite Toka | = 1 A. OTBer: 1000 A/m.
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34. BbruncnuTh HUPKYISIMIO BEKTOpa HAMPSHKEHHOCTH BAOJb KOHTYpPA, OXBAThIBAIOIIETO
toku 11=10A, [>=15A, Tekyumue B OgHOM HampaBieHUH, U ToK [3=20A, Tekymuii B
IIPOTUBOIOJIOKHOM HarpasiieHuu. OTBeT: 5 A.

35. IIpsimoit mpoBoa, Mo KoTopomy Teuet Tok 1=1 kA, pacronoxkeH B OAHOPOJHOM MarHUTHOM
10JIe MEPHEeHIUKYJSIpHO JUHUAM MHAyKuuu. C kakoil cuiod F nelicTByer mosne Ha OTpe3ok
npoBoa junHou 1=1 M ecnu marauTHas uHayKuus B pasaa 1 Tn? Orser: 1000 H.

36. Ilpsmoit mpoBox, mo kortopomy TedeT Tok 1=100 A, pacmoiiokeH B OJHOPOIHOM
MarHuTHOM ToJie o1 yriiom 60° k auHusM mMaruutHou unaykuuu. C kakou cuiioit F aeiictByer
HoJie Ha OTpe30K mpoBoja amuHoi 1=10 Cm ecnu marHuTHast uaaykius B pasua 0,1 Tn? OTBer:
0,87 H.

37. Pamka ranpBaHoMeTpa JUIMHON a=4 c¢M u mupuHoit b = 1,5¢cm, cogeprkamas N=200 BuTkoB
TOHKOHW ITPOBOJIOKH, HAXOJIUTCSA B MarHUTHOM mosie ¢ uaayknuen B=0,1 Txn. Ilnockocts pamku
napasuiesibHa JUHUSAM UHAYKIWK. HailTh MexaHndyeckuii MOMEHT M, NeHCTBYIOLIMA Ha PaMKYy,
Korjaa 1mo BUTKy TeueT Tok =1 MA. OTBeTt: 12 mxH/Mm.

38. HanpsokenHocth H MarHutHoro moins B IEHTpe KpyroBoil BuTka paBHa 200 A/m.
MarHuTHBII MOMEHT py, BUTKA paBeH 1 A m? Berancnuts paauyc R Butka. OTBeT: 9,27 eMm.

39. Beruucauts paauyc R 1yru okpy>KHOCTH, KOTOPYIO OMUCHIBAET MPOTOH B MATHUTHOM I10JIE C
unaykuuen B = 15 mTn, ecau ckopocTh v npotoHa paBHa 2 Mwm/c. OTBet: 1,38 M.

40. JIBykpaTHO HOHU3UPOBAHHBI aTOM renus (Q-4acTullia) [ABUXKETCS B OJHOPOJAHOM
MarHuTHOM ToJjie HanpsokeHHOCThIo H = 100 kA/M mo okpyxHOCcTH pamguycoMm R = 10 cm. Haiitu
cKkopocTh U a-dactullsl. OTBeT: 0,61 MMm/c.

41. Ha »nekTpoH, ABMXKYLIMICS B OJHOPOJHOM MarHUTHOM Imosie mHaykuued B =2 Tn co
ckopocThio v =107 m/c peiictByer cuma F=1,6 nH. Haiitu yrom Mexay HampaBleHHUSIMH
CKOPOCTH U MarHUTHOM uHayKuuu. OrBer: 30°.

42. llenb COCTOWT W3 MOCIEAOBATEIBHO COCIMHEHHBIX compoTuBieHus R =1 Owm, karymiku
uHaykTuBHOCTU L = 1 T'H, ncrounnka Toka u ximoda. Kimou 3amkHyT. Yepes kakoe BpeMs mociie
pa3MbIKaHus KII0Ya CUjia TOKa B Llenu yMeHblmTed B 2 paza? OrBer: 0,693 c.

43. llemb COCTOMT W3 TMOCIEIOBATENLHO COEAMHEHHBIX  COMPOTHUBIEHUS, KaTYIIKU
WHAYKTUBHOCTH, UCTOYHHUKA TOKa M Kitouya. Kiou 3amkuyT. Uepes t = 0,5 ¢ mocne pa3MbIkaHus
KII0Ya Ccuja TOKa B LEMU YMEHbIIMIack 3 pasza. Ompenenuth compoTuBieHue R, ecnu
uHAyKTUBHOCTH L = 4,1 I'n. OTBeT: 9 OM.

44. BpYUCIUTH JHEPTHI0 MAarHUTHOTO MOJs colieHouna, coaepxkamiero N = 1000 BuTkoB

npoBojAa, mpu cuie Toka | =1 A, ecnm MarHUTHBIA TOTOK Yepe3 €ro MOMepeyHOe CeueHHUe
® =0,1 mB6. OTBet: 0,05 JI:k.
45, HaliTni MHAYKTUBHOCTH MPOBOJAIIETO KOHTYpa, €CIU MArHUTHBIM TIOTOK dYepe3 HEro

yBenuuuBaetrcs Ha 0,02 BO B pesynbraTe M3MeHeHUs TOoka B KOHType ¢ 4 A 1o 8 A. OTBert:
5 mI'H.

Kon Pe3ysbTaThbl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM NMPOrpaMMBbl
KOMITETEHIIM U Coaepxxanue KoOMIeTeH M
OIIK-5 CriocobeH yyacTBOBaTh B POBEACHUH (PyHIaMEHTAIbHBIX U MPUKIATHBIX

HCCIIeIOBaHMM U pa3pabOTOK, CAMOCTOSITEILHO OCBAaUBaTh HOBBIE
TCOPECTUUCCKHUE, B TOM YUCIIC MATEMATHYCCKUEC, METO/IbL I/ICCJ'Ie}IOBaHI/Iﬁ n
paboTaTh Ha COBPEMEHHOH 3KCIIEpUMEHTAIbHOIN Hay4YHO-
HCCIEA0BATENIbCKOM, U3MEPUTENBHO-aHATUTUYECKON U TEXHOJIOTUYECKON
anmaparype




TunoBble TeopeTHUECKHE BONMPOCHI K IK3aMeHY M0 TUCHUIIIHHE

1. TloTeHIMANIBHOCTH 3JNEKTpUYecKoro mois. Pabora mo mepeMerneHuro 3apsaa B
aneKTpudeckoM mosie. [ToTeHImanpHas YHEPrus B3auMOICHCTBHS JIEKTPUUYECKUX 3apsI/IOB.

2. CBs3b MEXIy MOTCHIIUATIOM U HAMPSKEHHOCTBIO.

3. IIpumenenme Tteopembl [aycca myis pacdera 3JIEKTPUUYECKUX IIOJCH, CO3IaHHBIX
TOYCYHBIM 3apsOM, PAaBHOMEPHO 3apsDKEHHBIMH IJIOCKOCTBIO, C(epol, HHUTHIO, LHUIUHAPOM,
1apoM.

4. BpludcneHue NOTeHIMANA 110 HAPSHKEHHOCTH JIEKTPUUYECKOTO OIS,

5. DIeKTpUYeCKUd MOMEHT JUIOos. TOYEYHBIH JHIONb. ODJEKTPUYECKOE II0JIe
TOYEYHOTO JUIOJS U €r0 pacueT Ha OCHOBE MPUHIUIIA CYNEPIO3ULIUUA. DJICKTPUUECKOE T0JIe Ha
OCH JIUTIOJISL U B HAIIPaBJICHHUH, IIEPIICHIUKYIIIPHOM K OCH JIUIIOJIS.

6. DIJEeKTPUYECKUH AWIONb B OIHOPOIHOM W HEOJHOPOJHOM BIIEKTPHUYECKOM IIOJIC.
[ToTeHManpHast SHEPTUS TUTIOJIA.

7. VYcnoBust I BEKTOpa HAMNpPsHKEHHOCTH — DJIEKTPUYECKOTO TMOJsl U BEKTOpa
AIEKTPUYECKOTO CMEIIIEHUS Ha TPAHMIIC IBYX TUAICKTPHKOB.

8.  CerHerodneKTpHKH, MX CBOMCTBA. J{MANEKTPUICCKUI THCTEPE3UC.

9. KoHnueHcartopsl, BHIBI KOHICHCATOPOB. OHEPrHs 3apsHKEHHOTO IPOBOJIHUKA,
KOHJIEHCATOpa. DHEPTrus MEKTPUIEeCcKoro nojist. O0beMHast INIOTHOCTh YHEPTHUH.

10. Knaccuyeckue onbIThI IO OOHAPYKEHHUIO U OOBSICHEHUIO MEXaHN3Ma BO3HUKHOBEHUS
AIIEKTPUUECKOTO TOKA. YCJIOBHS BO3HHKHOBEHHUS D3JEKTPUYECKOTO TOKAa. XapaKTEPUCTHKU
ANEKTPUYECKOTO TOKA: CHJIa TOKA U TJIOTHOCTh TOKA. YPaBHEHHUE HEMPEPHIBHOCTH.

11. Pas3BerBieHHBIC AeKkTpudeckue nenu. [IpaBuna Kupxroda.

12. KBasucranuonapHeie TOKU. IIporeccel ycTaHOBIEHHS TOKa MpH 3apsie, pa3psae
KOHJICHCATOpAa.

13. Ilpumenenue 3akona buo-CaBapa-Jlamnaca nis pacueTa MarHUTHOTO TOJISI IIPSIMOTO
MIPOBOJIHUKA C TOKOM, KPYTOBOT'O IIPOBOTHUKA C TOKOM.

14. ]JlelicTBue MarHuTHOTrO Ha ABMKYIIMiics 3apsan. Cuna Jlopenua. D¢ ekt Xomna.

15. [IpumeneHnue 3akoHa TOJHOTO TOKa JJsi pacyéTa MAarHUTHOTO TIOJsL COJICHOHJA,
TOPOUJATBHOM KaTyIIKH.

16. Pabota 1o nmepeMenieHuIo MPOBOJHUKA H KOHTYpa C TOKOM B MAarHUTHOM ITOJIC.

17. V3meHenne cuiabl TOKa TIPH pa3MbIKAaHWH/3aMBIKAHMM  LETMH, COJAEpKaleit
WHyKTUBHOCTb.

18. VYcnoBus ais BEKTOPOB MHIYKIUU U HAPSHKEHHOCTH MarHUTHOTO TIOJISL HA TPAHUIIE
JIByX MarHeTUKOB.

19. [lma-, mapa-, heppo MarHETHUKU: OCHOBHBIE XapaKTEPUCTHKHU.

20. JluBepreHmussT ¥ POTOP BEKTOpa WHIYKIMM MArHUTHOTO ToJNs. BuxpeBoe
ANEKTPUUECKOE MOJIE, TOK CMEIIECHHSI. DIEKTPOMArHUTHOE TOJIE.

4.3. IIpome:xkyTouHasi arTectanus B popme 3x3amena (3 cemectp)

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTCHIIUH Coaepxanue KoMIeTeHUM I
OIIK-1 CrnocoOeH npuMeHsTh (QyH/IaMEeHTaJIbHbBIE 3HAHUSI, TOJIy4EHHbIE B 00JIaCTH

(u3MKO-MaTEMaTHUECKUX U (MJIH) ECTECTBEHHBIX HayK, U MCIIOJIb30BATh UX
B IPO()ECCHOHATIBHOM IEATEILHOCTH, B TOM YHCJIE B chepe
MeJarornyeckou nesiTeIbHOCTH




Tunossblie TeopeTHYEeCKHE BONPOCHI K IK3aMeHY 110 TUCHUILIHHE

1. Pacnpoctpanenue BOnH B ympyroil cpene. IlpoponbHble W MOINEpEYHBIE BOJIHBI.
VYpaBHeHHE TUIOCKOW M cEepUYecKOod TapMOHWYECKHX BOJIH. Da3zoBas CKOpocTh. BosiHOBOE
ypaBHeHHE. DHeprus BosHbl. [IpuHimn cynepnosunuu BoiH. CTosuue BOJIHBI.

2. BonHoBoe ypaBHeHHE [IJsi DJIEKTPOMAarHUTHOM BOJHBL. (OCHOBHBIE CBOWCTBA
AIIEKTPOMArHUTHBIX ~ BOJH. OHEPrus AJIEKTPOMAarHUTHBIX BOJMH. Bekrop IloiiHTHHTA.
M HTEHCUBHOCTH BOJIH.

3. Bpemennas u npocTpaHCTBEHHAass KOrepeHTHOCTH. CTeneHb KOTepeHTHOCTH.
Wnrepdepennus apyx BonH. Matepdepenuus ceera. luprna nuteppepeHIIMOHHOI MONOCHI.

4. Judpaxuus ceeta. [Tpunmun [olirenca-dpenens.

5. [EcrecTtBeHHBI M TOMAPU30BaHHBIN CBET. 3akoH Maitoca. CTeneHb MOJISPU3ALNH
CBeTa.

6. Ilonspuzarus npu OTpaskeHUU U MpesiomiieHnu. 3akoH bprocrepa.

7. Pacnpocrpanenue cBeta B momniomarommx cpenax. 3akon byrepa. Jlucnepcus ceera.
HopmanbHast 1 aHOManbHas AUCIIEPCHSL.

8. TemnoBoe wW3IIlyueHHE W €ro XapaKTEPUCTHKH. 3aKOHBI TEIUIOBOTO W3IYYCHUSI.
I'nnoresa [limanka. @OTOHBL.

Tunosble 321244 N0 AMCHUIIJIHHE
1. Ha myTtn cBeroBOW BOJHBI, MIyHIEH B BO3AyXe, MOCTABWINM CTEKIISIHHYIO IUIACTHHKY
(mokazarenp TMpejoMIIeHUs cTekiaa paBeH 1,5) tommmHoi 1 mm. Ha CKOJIBKO W3MEHHUTCS
ONTUYECKas AJIMHA ITyTH, €CJIM BOJIHA MTaJaeT Ha MJIacTUHKY HopManbHOo. OTBet: 0,5 MM.
2. Haiitu Bce mmuubl BonH Buaumoro ceera (ot 0,76 mo 0,38 Mxm), KOTOpble OyIyT
MaKCHUMAaJIbHO YCHJICHBI NPU ONTUYECKOH Pa3sHOCTH X0ja MHTep(epHpyroluX BOJIH, paBHOU 1
MKM. OTBeT: 0,5 MKM.
3. Paccrosinue d mexxay aByms mensimu B onbite FOHra paBao 1M, paccrosinue | ot mesnei
70 3kpaHa 3 M. OnpenenuTs JJIMHY BOJHBI A, UCITyCKa€MON MCTOYHUKOM MOHOXPOMAaTHYECKOTO
cBeTa, eciy muprHa b nHTepepeHIIMOHHBIX TIOJIOC Ha SKpaHe paBHa 1,5 Mm. OtBeT: 0,5 MKM.
4. Ha mbutbHyto tuieHky (N = 1,3), Haxogsmiyrocss B BO3/AyXe, HaJaeT HOPMAIbHO IYYOK
nyueii Genoro cera. [Ipu kakoil HauMeHbIneH TosmmHe d MICHKH OTPaKeHHBIH CBET C JTHHOM
BOJMHBI A = 0,55 MKM OKa)keTcs MaKCHUMaJIbHO YCWJIEHHBIM B pe3yjbTaTe HHTeppepeHInn?
OtBet: 0,1 MKM.
5. Paccrostaue Arz,1 M1y BTOPBIM U TIEPBBIM TEMHBIM KOJbIIaMi HbI0TOHA B OTpa)KEeHHOM
ceere paBHO | mMM. OmpenenuTs paccTosHuE Ar109 MEXAY JIECSITHIM U JECBSITHIM KOJIBLIAMH.
OTtsert: 0,39 MMm.
6. Ha mens mupunoit ¢=0,05 MM mamaer HOpMaIbHO MOHOXpomartuueckuii cer (A=0,6
MKM). Onpenenuts (B rpagycax) yroi @ Mexay IepBOHAaYaIbHBIM HAIPaBICHUEM ITy4Ka CBETa U
HaIpaBJIEHUEM Ha YETBEPTYIO TEMHYIO TU(pakIMOHHYIO0 Tojocy. OtBer: 2,75°.
7. CKOJbKO IITPUXOB HA KAl MUJTUMETP COACPKUT AU(paKIMOHHASA PELIeTKa, €CIU
npu HaOMIOJEHUHM B MOHOXpomaTruueckoMm cBere (A=0,6MKM) MaKCUMyM MSTOrO TMOpsSAKa
oTKJIOHEH Ha yron ¢=18°? Orser: 100.
8. Hudpakuuonnas pemerka coxepkut N =200 mTpuxoB Ha IMM. Ha pemrerky manmaer
HOpMaJIbHO MOHOXpoMaTHueckuii cBet (A = 0,6MKM). MakcuMyM Kakoro HauOOJbIIEro MOpsIKa
naet ota pemerka? OrBer: 8.
9. CKOJIBKO IITPUXOB Ha KaKIBIH MUJTUMETP COJACPKHUT NU(PAKIMOHHAS peIIeTKa, eClin
npu HaOJIOJEHUH B MOHOXpomatuieckoMm cBere (A = 0,6 MKM) MakCUMyM TpeThero mopsjika
OTKJIOHEH Ha yron ¢ = 21°? Orset: 200.
10. [Ty4ok ecTecTBEHHOIO CBETa, HIYIIHI B BOJE, OTPaKaeTcs OT TpaHu anmasa (n = 2,42),
norpyxenHoro B Boxy (n = 1,33). [Ipu kakom yriie mageHus o (B rpagaycax) OTpaKCHHBIH CBET
TOJTHOCTEIO ToJIspu3oBan? Oteert: 61,20,



11. VYron bprocrepa ogp, Npy NaJeHUU CBETA U3 BO3/lyXa HA KPUCTAJNI KAMEHHOM COJIM PaBEH
57°. Onpenennuth CKOPOCTh CBETA B 3TOM Kpucramie. Orser: 194 Mwm/c.

12. IlpenenbHblid yros o MOJHOTO OTPAXEHUS ITyyKa CBETa HA TPAHUIE >KUIKOCTU C
BO31yxoM paBeH 43°. Onpenenuth yroa bprocrepa ogp (B Trpamycax) ais MajcHUs Jyda U3
BO3/yXa Ha MOBEPXHOCTh ATOM JKUAKOCTH. OTBeT: =55°45".

13. VYron Mexy IIaBHBIMHM IUJIOCKOCTSIMHU MOJIsIpU3aTOpa M aHaiu3atopa cocrasiser 30°.
Onpenenuth W3MEHEHHE MHTEHCHBHOCTH MPOIIEANIETO Yepe3 HHUX CBETa, €CIM Yrojl MEeXIy
[JIaBHBIMU IVIOCKOCTSIMU IOJIIpU3aTOpa U aHajau3aTopa u3MeHuics 10 45°. Oreer: 1,5.

14. Crenenp nonspuzauuu P yactuuHo-nossipu3oBaHHoro ceera pasHa 0,5. B ckonbko pa3
OTJIMYACTCd MaKCHUMallbHasi MHTEHCHBHOCTH CBETa IIPOIYCKAaEMOIO Yepe3 aHaiu3aTrop, OT
MuHuMaiibHOM? OTBeT: 3.

15. OnpenenuTs TeMIEpaTypy, Py KOTOPOH 3HEepreTHdeckas CBETUMOCTh R» abCOMOTHO YepHOTro
Tena paHa 10 kBT/M%. Otset: 648 K.

16. [Totok sHepruM, W3IIy4aeMblii M3 CMOTPOBOIO OKOIIKA IUIABWIBHOM Tieud, paBeH 34 BT.
OnpenenuTs TeMIieparypy Meuu, €Ciu IUIOab OKOIIIKA COCTABISAET 6 cm? Otser: 1000 K.

17. Bo ckonbko pa3 HaZo yBEIMUYHUTh TEPMOJAMHAMUYECKYIO TeMIieparypy aOCOIIOTHO YEPHOTO Telna,
4TOOBI €r0 SHEPreTUYecKasi CBeTUMOCTh B3pociia B 16 pa3. OtTser: 2.

18. Ha kakyro [UmMHY BOJNHBI MPUXOAUTCS MAKCUMyM CIIEKTPAIbHOM IUIOTHOCTH SHEPreTHYECKOn
CBETMMOCTH aBCOMIOTHO YepHOro Tena npu Temmeparype 0°C. Orser: 10,6 Mim.

19. Onpenenuth ATUHY BOJHBI cBeTa, oOmywaromiero (oTokaron ¢ padoTol BhIXOAA

A =2,15B, ecnu MakcuManbHasi KMHETHYEeCKasi SHEPTusi (PoTosneKkTpoHOB Tmax = 1 3B. OTBet:
400 um.

20.  Ha moBepxHocTh (hoToKaToAa magaeT MoHoxpomarmueckuii cBer (A =310 um). UToOBI
OPEKPaTUTh OMHUCCHUIO  O3JCKTPOHOB, HY)XHO TMPHWJIOKHUTH 3aJEPKUBAMOIIYI0  Pa3HOCTh
norennuanoB U ve mernee 1,7 B. Onpenenuts paboTy Bbixoaa B 3B. OtBeTt: 2,3 3B.

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOTrPaMMBbI
KOMIIeTeHIUH Copep:xkaHue KOMIeTEeHIUI
OIIK-5 Crnioco0eH yyacTBOBaTh B IPOBEIECHUU (PYHIAMEHTAIBHBIX U MPUKIIAIHBIX

UCCIIEIOBAaHUH U pa3pabOTOK, CAMOCTOSITEIbHO OCBaUBaTh HOBBIE
TCOPECTUUCCKHUEC, B TOM YUCIIC MATECMATHYCCKUEC, METO/IbI I/ICCJ'IGI[OBaHI/Iﬁ n
paboTaTh Ha COBPEMEHHOM 3KCIIEpUMEHTAIbHOIN Hay4YHO-
HCCIIEA0BATENBCKOM, H3MEPUTEIBHO-aHAIMTUYECKON U TEXHOJIOTUYECKON
anmaparype

TunoBele TeOpeTHYECKHE BONPOCHI K IK3aMeHY 0 JUCHHUIINHE

1. Cooco6wsl HabGmomenuss uHTepdepeHIMU cBeta. JIByxuydeBas wuHTEpdepeHIus.
Wutepdepentist B TOHKHMX IUIeHKaX. I[lolockl paBHOTO HAaKiIOHA M PABHOM  TOJIIMHBL
HnTepdepomerpsl.

2. Meron 3o ®penens. Hudpaxuus PpeHens Ha KpyrJioM OTBEPCTUH. 30HHAs
IIJIACTUHKA.

3. Judpakuus Opaynrodepa Ha mienu u MHOTUX miensx. Judpakimonnas pemeTka.

4. Jludpaxkmus Ha mnpocTpaHcTBeHHOW pemietke. Dopmymna Bynbda-bparros.
Paspemaronias cnocoOHOCTb ONTUYECKUX TPUOOPOB.

5. DKCnepuMeHTaJIbHOE TIOATBEPXKICHUE KBAaHTOBBIX CBOWCTB CBETA: BHEIIHHUA
doroaddexr: apdext Komnrona.



4.3. Ilpome:xkyTounasi arrecranusi B gpopme 3x3amena (4 cemectp)

Kon Pe3yabTarhl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMbl
KOMIIeTeHIIUH Coaepxanue KoMIeTeH UM
OIIK-1 Crniocoben npuMeHsTh (yHJaMEeHTAIbHBIC 3HAHHS, IOJTYYCHHBIE B 00JIACTH

(U3MKO-MaTEMaTHYECKUX U (MJIN) €CTECTBEHHBIX HAYK, U UCIIOJIb30BaTh UX
B Ipo(eccnoHaNbHO 1eSTENbHOCTH, B TOM YHUCIIE B cdepe
ME€JarOru4ecKom AesITeIbHOCTH

TunoBbie TCOPETHYECCKHE BONIPOCHI K IK3aMEHY IO JUCHUILJIMHE

1.  KopnyckynsipHO-BOJIHOBOW Jyain3M cBeTa M Marepuu. l[umoresa pae bpoiins.
Hexkoropsie cBoiicTBa BoJH 1¢e bpois.
2. BonnoBele cBoiicTBa MuKpowacTHl. Jludpakuus 3IEKTPOHOB. [TpuHIMn

HeonpeneaeHHoCcTH [ ei3enOepra.

3. BomnnoBas ¢ynkumsa u ee pusmueckuii cmbici. HopMupoBKa, cTaHIapTHBIE YCIOBUSI.
Cyneprno3unus COCTOSIHUM B KBAHTOBOM MEXaHMKE.

4.  Yactuma B OIHOMEPHOH TNPSMOYTOJIbHOM TOTCHIMAIBHON sIME C OECKOHEYHO
BBICOKUMH CTeHKaMu. [IpoxoxeHue 4YacTHIbl CKBO3b MOTEHLHUANbHbIA Oapbep. JIMHEHHBbIN
rapMOHUYECKUH OCLUIIIATOP.

5.  Arom Pesepdopna-bopa. DHeprermueckue ypoBHU. ATOM BOJIOpOAa B KBAaHTOBOM
MEXAHUKE.

6. KpanroBble umcna snekrpoHa B artome. CnuH anekTtpoHa. CIUH MHKpPOYACTHIL.
®epmuonbl. bo3onbl. IIpunnun Ilaynu. PacnpeneneHue JIEKTPOHOB 10 JHEPreTHYECKUM
yYpOBHsM B aTromax. Ilepuonuyeckas cucreMa 3J1€eMEHTOB.

7. TlomstTue ©O KBaHTOBBIX cTaTucTukax boze-Ounmreitna u  ®Depmu-/upaxka.
BrIpo:KA€HHBIN 2IEKTPOHHBIN I'a3 B METaJIaX.

8.  Pasmep, cocraB u 3aps atomHOro siapa. Jledekt Macchl U dHEprus cBs3u sapa. CriuH
AJlpa U €ro MarHUTHBIA MOMEHT. SnepHble cuibl. Monenu siipa.

9. OOmme cBOHMCTBa >JIeMEHTapHBIX yacTull. Kiaccudukaiusi sIeMeHTapHBIX YaCTHII.
Yactuupl u  aHTHyactuipbl. CHIIBHOE, 3JEKTPOMAarHuTHOE, ci1aboe MW TIPaBUTALMOHHOE
B3aUMOJICHCTBHS.

Tunosble 3a1a4M M0 JMCHUIIMHE
1. YacTuua HaxoAUTCS B MOTEHUUAIBHOM slivKe. HallTH oTHOLIEHHE pa3HOCTH COCEHUX
SHEPreTHUECKUX YPOBHEH AEn+1n K sHEprum En gacTuIlsl B cirydae N = 5. Oret: 0,44.
2. YacTuua HaxoAUTCS B MOTEHUUAIBHOM slvKe. HallTH oTHOLIEHHE pa3HOCTH COCETHUX
HHEpPreTuueckux ypoBHeH AEn+1n K s3HEprun En yacTuibl B cydae n — . OrBer: 0.
3. Onpenenuth XOJUIOBCKYIO Pa3HOCTh MOTEHUUAIOB MEXAYy TpaHsAIMU KpPEMHHUEBOTO
oOpasiia mmpuHOW | =2 cM, MOMENIEHHOTO B OJHOPOJHOE MArHUTHOE TMOJe C WHIYKIHEH
B = 0,3 Tn, mpu mpomycKaHWH TOKa MIOTHOCTEIO j = 2 A/M?. [ToctosrHas Xomma Ry = 0,1 M¥/Ko.
OTtget: 1,2 MB.

4. OnpenenuTh MOCTOSIHHYIO XoJjla MeTaJUIMYecCKoro oO0paslia, ecild KOHLEHTpaIus
HocuTenelt 3apana N = 4,1-10%° M3, Oreer: 0,015 m%/Kun.

5. Kakas yacth (B %) HA4aJIbHOTO KOJNMYECTBA aTOMOB PaJMOAKTHBHOTO aKTHHHS “2Ac
octanetcs uepe3 5 cyt? [lepuon nomypacmana 10 cyrok. OTBer: 71 %.

6. [ocrosunas pacmaga A pyoumus ®PRb pasma 7,7-10* c¢l. Onpemenuts ero mepmon
nonypacnazaa Ti2 B MuHyTax. OTBeT: 15 MuH.

7. 3a OJMH TOJ HayaJlbHOE KOJUYECTBO PAAMOAKTHUBHOIO M30TOINA YMEHBUIMJIOCH B TPU

paza. Bo ckompko pa3 oHO yMeHbIUTCS 3a 1Ba roga? OreeT: 9.
8. 3a Bpems t =8 cyT pacmanoch k = 0,75 HauanpbHOro KOJIWYECTBA SACP PAAUOAKTUBHOTO



n3zorona. Onpenenuts nepuo noxypacnaaa 112. OTBer: 4 qHs.

6y : 9 4
RN
9. SlnepHas peakiusi MMEET BHUJ Li+" Be+ "He Onpenenutb MacCOBOE€ YHUCIO
HexocTarolero areMenra. Oreer: 7.

12 2 n 11
10. SlnepHasg peakuuss UMEET BUI C+"H->2+"B (g eIEeJINTh MACCOBOE YUCIO
p
HeJocTarolero eMmenra. Oreer: 3.

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETeHIMH Conep:kanue KOMIeTeHI U
OIIK-5 CrniocobeH y4acTBOBaTh B POBEACHUH (PyHIaMEHTAIBHBIX U MPUKIATHBIX

UCCIIe0BaHUN U pa3paboTOK, CAMOCTOATEILHO OCBAUBATh HOBBIC
TCOPCTUUCCKHUEC, B TOM YUCIIC MATCMATHYCCKUC, MCTO/IbL I/ICCJIGI[OBaHI/If/'I u
paboTaTh Ha COBPEMEHHOM SKCIIEPUMEHTAIBLHON HayYHO-
HCCIIEA0BATENBCKOM, H3MEPUTENIBHO-aHAIMTUYECKON U TEXHOJIOTUYECKON
anmaparype

Tunosble TEOPETHYECCKHE BOIIPOCHI K 9K3aMEHY IO TUCHUILJIMHE

1. KsanroBble ypaBHeHHs IBWkeHHUs (oOmiee ypaBHenue lllpenunrepa, ypaBHEHHE
HIpenunrepa 1 CTallMOHAPHBIX COCTOSIHUMN).

2.  DHepreTM4eckue 30HBI B KPUCTAJUIaX B MPHOIMKEHUHM CHJIBHOW CBS3H. MeTalibl,
MOJIyTIPOBOJIHUKH U AUDJIEKTPUKH 110 30HHOW TEOPHUH.

3. CobcTBEeHHAs U IPUMECHAs TPOBOANMOCTH MOIYIIPOBOIHUKOB.

4. @DOTONPOBOAMMOCTD IOIYITPOBOJAHUKOB.

5.  KoHTakT OBYX METa/UIOB IO 30HHON Teopuu. TepmoasieKTpuuecKue SIBICHUS U UX
IIPUMEHEHHUE.

6.  BrimpsMieHHe IepeMEHHOTO TOKa Ha KOHTAKTE METAJI-TIOTYTIPOBOIHUK.

7. KoHTaKT »1EeKTPOHHOTO U IBIPOYHOIO MOTYTIPOBOTHUKOB. TpaH3UCTOPHI.

8.  3akoHOMepHOCTH 0- U -pacnanoB. HeHTpuHO. y-U3TydeHHe U ero CBONCTBA.
9. Snpepuble peakuuu. OHepreTMdeckas —cxema  siiepHbIX  peakuui.  Ilytm
WCITOJIB30BaHUS SIICPHON SHEPTHH.

OnepaTtop 340 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMUCAH S/TEKTPOHHOWM NOAMUCHIO

3aBeaytowmin kadeapoint Ondd
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