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1. KpnTeplm U CpeacTBa OCHUBAHUA KOMIIeTeHIIHii 1 HHAUKATOPOB UX JOCTUKCHUS, (l)OpMI/IpyeMLIX JUCHUILIINHOMN (MO)Iy.]'IeM)

Kon Ko u HaumeHoBaHMe MHAUKATOPA(OB) PESVILTATLL OO EUL o JMctuLHiLe (MO1Y:10) OueHoYHbIE CPeACTBA Ocu[f;:)cl:;‘:e
" HAUMCHOBAHHUE JOCTHKCHUA KOMIIETCHIIMU TEKYLIEro KOHTPOJIst IIpOMe?KyTO‘lHOﬁ
KOMITETEH MU 3uamo Ymems Bnaoemp aTTeCTALNH
OIIK-1. N -lonk-1 OCHOBHBIC 3aKO- | MPUMEHSTh OC- | HaBBIKAMH pe- - KOMIUIEKT 3a/IaHUM
Cnocoben npume- | [IpuMeHsieT 3HaHUS OCHOB MaTeMa- HbI QU3UKH, ME- | HOBHBIC 3aKOHBI | IIICHUS CTaH- JUISl BBITIOJIHEHUSI J1a-
HSITh €CTECTBEHHO- | THUKH, (PU3UKH, BEIYUCIUTEIHHOM TOJIbI TEOPETU- | PU3UKU U METO- | JAPTHBIX MPO- O60opaTtopHbIX padoT;
Hay4HbIE U 00- TEXHUKH U IPOTPAMMHUPOBAHUS YECKOTO M OKC- | Jbl TeopeThue- | (PeCCHOHAIBHBIX | - KOMIUICKT 3aJJaHui
HIEMH)KEHEPHBIE U -20mk-1 MIepUMEHTAaIb- CKOTO M 9KCIle- | 3aJ1a4 C MpUMe- | JIJISl COCTaBJICHUS
3HAHUS, METOJIbI Pemaer crangaptabie podeccro- HOT'O UCCIIEI0- PUMEHTAJILHOTO | HEHHEM (U3H- KOHCIIEKTOB,
MaTeMaTUYECKOTO | HaJIbHBIE 33/1a4U C IPUMEHEHHEM BaHUA OOBEKTOB | MCCIIEIOBAHUS YeCKUX 3HAHUN | - TECTOBBIC 3a/IaHUs;
aHanM3a U MOJie- | €CTECTBEHHOHAYUHBIX H OOMEeHHKe- | Ipodeccro- 00BEKTOB TIPO- - THTIOBBIE 3aiamHs o | OX3AMEHALl-
JUPOBAHUS, TEOPE- | HEPHBIX 3HAHMIA, METOJIOB MaTeMa- HaJIbHOU Aes- (heccuoHanbHOM BapHaHTaM JUIs BbI- OHHBbIE GHIETbI
TUYECKOTO U OKC- | THYECKOTO aHaJIN3a U MOJCIIUPOBa- TEJIBLHOCTH e TeTbHOCTH MTOJIHEHHS PaCUeTHO- PesynbTarer
NEPUMEHTAIBHOTO | HUS rpaduueckux pador; | TEKYIHCro
HCcCIe0BaHuUs B NI-3omk-1 - TIOCEIaeMOCTh 3a- KOHTPOJIA
npodeccuoHanb- 3HaeT M NPUMEHSET METOAbl Teope- HATHH.

HOU AesATEeNbHOCTU

THYECKOTO W JKCIEPUMEHTAIBHOTO
UCCIIeIOBaHMsI 00BEKTOB MpodeccH-
OHAJILHOM NIeATEILHOCTH




2. Ouenka ypoBHsi cGOPMUPOBAHHOCTH KOMIETEeHIHH (MHIMKATOPOB UX JIOCTHKEHH)

Iloxka3arenu IIIkaa 1 KPUTEPHHU OLICHKH YPOBHS COPMHPOBAHHOCTH KOMIIETEHINI (MHINKATOPOB MX IOCTH/KEHHUS)
OLlCHMBaHUSA
KOMIIeTeHI U Husxke moporosoro IToporossrii IIpoaBuHYTHII Boicoxmnii
(MHANKATOPOB («HEY0081eMBOPUMENLHOY) («y0o6remeopumenvHo») («xopowioy) («omauunoy)
HX JTOCTHKEHHUS)
IHosnnora VYPOBEHb 3HaHUU HUKE MUHUMANb- | MHUHUMAaNIbHO JOIyCTUMBII YPOBEHb YpoBeHb 3HaHHH B 00BEME, COOTBET- YpoBeHb 3HaHUil B 00bEMeE, COOTBET-
3HAHUI HBIX TPEOOBaHUH. 3HAHU. CTBYIOLIEM IPOTpaMMe MOATOTOBKH. CTBYIOLIEM IIPOTpaMMe OATOTOBKH.
Mmenu MecTo TpyObIe OMNOKH. Jonymens! He rpyOble OMHOKH. JonynieHsl HEKOTOPbIE MOTPENIHOCTH.
Hanunuue IIpu BEINOIHEHNH CTaHAAPTHBIX ITponeMOHCTPHUPOBaHBI OCHOBHEIE IIponemoHcTpupOBaHBI BCce OCHOBHBIE | [IponeMOHCTPHPOBaHBI BCE OCHOBHBIE
YMeHUit 3alaHUH HE MPOAEMOHCTPUPOBAHBl | YMEHHUS. YMEHUSI. YMEHUSL.
OCHOBHBIE YMEHHS. BhINOAHEHBI TUNOBBIE 331aHUS C HE BeInoHeHsI BCe OCHOBHBIE 33/1aHUs ¢ | BBINOIHEHBI BCE OCHOBHBIE M JOMOIHH-
Wmenu mecTo TpyObIe OMNOKH. rpyOBIMH OIITHOKaMH. HEKOTOPBIMH IOTPEITHOCTAMU. BbI- TeNbHbIC 3a1aHNs 0e3 OMNOOK U TOo-
BerlnosiHEHBI BCE 3ajaHus, HO HE B TIOJIHEHBI BCE 3aaHUsl B TIOJIHOM 00BE- | TPELIHOCTEH.
MOJIHOM 00beMe (OTCYTCTBYIOT HOSIC- Me, HO HEKOTOPbIE C HEJJOUETaMHU. 3aaHus BHINOIHEHB! B TIOJTHOM 00BeMe
HEHMs, HETIOJIHBIE BBIBOJIBI) 6e3 HeI0UETOB.
Hannune IIpu BBINIOJIHEHUY CTaHJAPTHBIX HmeeTcss MUHUMaNbHBIA HA0Op HaBBI- [IponemoHcTpupoBaHbl 6a3oBbie HaBbl- | [IporeMOHCTPUPOBAaHBI BCE OCHOBHBIC
HABBIKOB 3a/IaHUi HE POJIEMOHCTPUPOBAHbl | KOB JJIS BBIIIOJIHEHUS CTAHIAPTHBIX KM IIPY BBINIOJIHEHUU CTaHJAPTHBIX YMEHHUSL.

(BaaaeHNe ONBITOM)

6a30BbIe HABBIKH.
Nwmenu mecto rpy0bIe ONTHOKH.

3a}1aH141?1 C HCKOTOPBIMH HEJOYETAMU.

3aI[aHI/II71 C HCKOTOPBIMH HECJIOUECTAMU.

BI)IHOJ'IHCHI)I BCE€ OCHOBHBIC U JOIIOJIHU-
TeNbHBIE 3aJaHusI 0€3 OIIMOOK U I0-
rpelHocTeN.

[IponeMoHCTpHPOBAH TBOPUYESCKUIA MO~
XOJI K pEIICHUIO HECTAHIAPTHBIX 3a11ad.

Xapakrepucruka cpop-
MHPOBAHHOCTH KOMIIe-
TeHINH

Komnerenmyn pakTHIeCKH He
c(OpMHUPOBAHEL.

Nmeromuxcs 3HaHUM, yMEHUIH,
HaBBIKOB HEJJOCTATOYHO IS Perie-
HUS IPaKTHIECKuX (mpodeccro-
HAJIBHBIX) 3a7a4.

nIm

3ayeTHOE KOJIMYECTBO 0AJIIIOB HE
HaOpaHO COTJIIACHO YCTAaHOBJICHHO-
My JHAaIa30oHy

CdopMupoBaHHOCT KOMIIETEHITHIA
COOTBETCTBYET MHHUMAILHBIM TPe0O-
BaHUSIM.

Nmeromuxcs 3HaHUN, yMEHUHN, HABBI-
KOB B LI€JIOM JIOCTQTOYHO IS PEIICHUS
MPAKTHIECKUX (TIPOPECCHOHATHHBIX )
3a1ad.

nim
Ha6paH0 3a4€THOE KOJHUYECTBO OalllIOB
COTJIACHO YCTAHOBJICHHOMY AWAIIa30HY

CchopMupoBaHHOCTH KOMITETCHIIAH B
LIEJIOM COOTBETCTBYET TPEOOBAHHSM.
Nmeromuxcst 3HaHUM, yMEHHIA, HABBI-
KOB JJOCTATOYHO JJIsl PELICHUsI CTaH-
JapTHBIX NpodeccCHOHANBHBIX 3a/1a4.

nim
Habpano 3aueTHOE KOIH4YECTBO OaNIoB
COTJIACHO YCTAHOBJIEHHOMY JTHAIa30Hy

ChopMupoBaHHOCTH KOMIIETEHITHIA TIOJI-
HOCTBIO COOTBETCTBYET TPEOOBAHMUSM.
Nmeromuxcs 3HaHUM, yMEHHM, HABBIKOB
B MIOJTHOH Mepe JOCTATOYHO IS pelie-
HUS CJIOKHBIX, B TOM YHUCJI€ HECTaHIaPT-
HBIX, MPOPECCHOHANBHBIX 3a1a4.

NI

Habpano 3adeTHOE KOIH4IECTBO OaIoB
COTJIACHO YCTaHOBJICHHOMY JHAIa30Hy




3. Kputepun u mkaja oneHMBaHus 32IaHUI TEKYIIIEr0 KOHTPOJIsI

3.1 Kpurepuu u mKaia oleHUBaHNs JIA0OPATOPHEIX padoT

[lepeuenp mabopaToOpHBIX pabOT, OMMCAHUE MOPSAKA BHIMOJIHEHUS U 3alUTHI padoThl, TpeOoBa-
HUS K pe3ylibTaTaM paloThl, CTPYKTYPE U COJACPKAHUIO OTYETa U T.II. MPEJCTABICHBI B METOJIUYECKUX
MaTepuaiax o OCBOCHUIO TUCLUUIUIMHBI (MOAYJIS) U B 3JIEKTpOHHOM Kypce B OOC MAY.

Ounenka/6annbl Kpurtepnu onenuBanus

Omnuuno 3aaHue BBIMOJIHEHO MOJHOCTBIO U MpaBWiIbHO. OTYET 1Mo J1abopaTOpHON/IIPaKTUIECKON pa-
00Te MOATOTOBIIEH KaYeCTBEHHO B COOTBETCTBUH C TpeboBaHMAMMU. [loqHOTA OTBETOB Ha BO-
IIPOCHI MPETIOAaBATEIs IPH 3aIIUTe PaObOTHI.

Xopowo 3agaHue BBIIIOTHEHO ITOJHOCTHIO, HO HET JI0CTATOYHOTO OOOCHOBAHMWS WM IPH BEPHOM pe-
LIEHNH JOMYyIIeHa HE3HAYNTEIbHAs OIINOKA, HE BIMAIONIAs HA MPABWIIBHYIO MIOCIIEI0BATENb-
HOCTb paccyxJeHuil. Bce TpeboBanus, npeapsaBiIseMble K paboTe, BBITOTHEHBI.

Yooenemeopumensno | 3amaHus BHIOJHEHBI YaCTUYHO C OMIMOKaMHU. [IeMOHCTPHPYET CpefHHH YPOBEHb BBIIOJIHE-
HUSI 331aHUs Ha J1Ta0OpaTOPHYIO/IPaKTHIECKYI0 paboTy. BonbIMHCTBO TpeOOBaHMH, Mpeab-
SIBISIEMBIX K 33/IaHHIO, BBITIOJIHEHBI.

Heyooenemeopumenvno | 3aanue BHIIOIHEHO CO 3HAUUTEIbHBIM KOIMYECTBOM OIIMOOK Ha HU3KOM ypoBHE. MHOTHE
TpeOOBaHUsI, IPEIBSIBISIEMbIC K 33JJAHUIO0, HE BHIITOJIHEHBI.

5 8)0%!

3agaHne He BBIMOJIHEHO.

3.2 Kpurepnu 1 mxkaia olleHHBaHUS TECTUPOBAHUS

[lepeueHpb TECTOBBIX BONPOCOB U 3aJlaHUI, ONMCAHKUE MPOLEAYPbl TECTUPOBAHUS MPEACTABIICHBI
B METOJIMYECKUX MaTepuajiax Mo OCBOCHUIO JUCUUIUIMHBI (MOAYJs) U B AJIeKTpoHHOM Kypce B DNOC
MAY.

B ©OC BxiroueH TUIIOBOM BapHaHT TECTOBOTO 3aJaHMsl 10 paszaeny «MexaHuKay:
1. Kakoli U3 npe/ul0KEHHBIX OTBETOB HE SIBJISIETCS BEPHBIM B CIIydae NPSMOJIMHEHHOIO PaBHOYCKOPEH-
HOT'O JIBUYKEHUs?
A) BekTop ckopocTH MEHsIETCs TI0 HallpaBJICHUIO.
B) BekTop yckopeHust He MEHSIETCS 110 HAIIPaBJICHUIO U BETUYHHE.
C) BekTopbl YCKOpEHHsSI ¥ CKOPOCTH TTapalIeTIbHbI.
D) Bektop ckopocTu HampasiieH 10 TPAEKTOPUH JIBUKECHHUSL.
E) d = const.
2. Kakyto MOIIHOCTh MMeeT JBUraTelb Hacoca, oJgHuMaromero Ha 6 M 20 M3 Bozsl 32 10 MUHYT:
A) 4 xBr.
B) 200 kBT.
C) 2 kBT.
D) 6 kBT.
E) 20 BT.
3. Kakoil u3 npeuioKeHHbIX OTBETOB HE SIBJIAETCS BEPHBIM B Cllydae paBHOMEPHOI'O JBUKECHMSI TEJa 110
OKpYXHOCTH?
A) TanreHnuaibHOE YCKOPEHNE HAPABIEHO BJIOJIb BEKTOPA CKOPOCTH.
B) |U| = const.
C) YrioBast CKOPOCTb ITOCTOSIHHA IO HAIPaBJICHUIO U MOJTYJIIO.



D) Moayns BeKTOpa CKOPOCTH MTOCTOSIHEH.

E) HopmanbHOe yckopeHue IOCTOSIHHO MO0 MOAYJIIO M HAIIPABJICHO MO PaIuyCy K IEHTPY.

4. Koneco paguycom R = 0,1 M BpamaeTcst Tak, 4YTo 3aBUCHMOCTb yrja IMOBOpPOTa paauyca Kojeca OT
BpEeMeHU jaeTcs ypasHenueM ¢ = A + Bt + Ct? + Dt3, rue

B = 2pan/c,C = 2pan/c?, D = 3 pag/c3. Haiftu nuHeliHyI0 CKOPOCTh TOUEK, JIeXKaLIUX Ha 00071€
KoJieca, uepes3 2 CeKyHbl II0CIIe Hayaa JBUKECHMSL.

A) 114 m/c.  B). 4,6 m/c.

C) 11,2 m/c.

D) 112 m/c.

E) 1,2 m/c.

5. VpaBHeHHe JBMXKEHUs TOYKH JaeTcs B mapaMmeTpuueckom Buae: x = A, y = Bt3, A u B — nocros-
Hele. HaiiTu BUI ABMOKEHUS.

A) IlpsamonuHelHOe YCKOPEHHOE.

B) I[IpsimonuHeiiHOe paBHOMEPHOE.

C) IIpsimonnHeHOE paBHOYCKOPEHHOE.

D) KpusonuneiiHoe.

E) [IpsimonuneiiHoe.

6. IlnoBerr meperibiBaeT peKky MEPHEHIUKYISIPHO TeueHHIo. Ero cKopocTh OTHOCHTENbHO Oepera
2,5 m/c. Ckopoctb Teuenus peku 1,5 M/c. KakoBa ckopocTh I10BIIa OTHOCUTENIBHO BOJIBI?

A) 2 m/c.

B) 1 m/c.

C) 2,9 m/c.

D) 0,5 m/c.

E) 20 m/c.

7. Kakoe 13 9TUX COOTHOIIEHHUH COOTBETCTBYET PABHOMEPHOMY JIBHKEHUIO ( T — paauyc-BeKTOp)?

A).Z—f = const.
B) 5 = £(0).
OZ=o.
D) Z—i # const.
E)= =0.

8. B obmiem ciyyae qivHA MyTH, TPOHICHHOTO MaTepUATbHONW TOYKOM 3a MPOMEKYTOK BPEMEHH OT t;
Jo t, paBHa:

A)S = fttlzv(t)dt.
B)S =vu(t, — ty).
C) S = U(t2;t1)2.
D)S =]

t, dt
t1 d(t)’

E) S = J (v(®))"at.

9. Ha PUCYHKC I/I306pa)KeHBI BCKTOP YCKOPCHUSA U BEKTOP CKOPOCTHU MaTepHaHBHOﬁ TOYKH.



Ei’

¥

Xapakrep ee IBUKECHUS:

A) KpuBonuHeiiHOe 3aMeJIEHHOE.

B) [IpsiMonuHeiiHOE YCKOPEHHOE.

C) PaBHO3aMeJIeHHOE TBUKEHHE 110 OKPY>KHOCTH.

D) KpuBonmHeiliHOE yCKOPEHHOE

E) IlpsmonuHeliHOe 3aMeIJIeHHOE.

10. Kora BEINONHAETCS 3aKOH COXPAaHEHHS UMITYJIbCA:

A) B 3aMKHYTBIX cHCTEMaX.

B) s manbIx CKOpOCTEH, IO CPaBHEHHUIO CO CKOPOCTHIO CBETA.

C) Korna B3aumopeiicTBue MeX/1y TeJlaMU CBOJUTCS K CTOJKHOBEHHUIO.
D) Jlns Ten B mofie TsKeCTH 3eMITH.

E) B He3aMKHYTBIX cUCTeMax

11. JIBmrkeHre MaTepHaabHON TOUKH 3a/aH0 ypaBHeHHeM X = 4t2 + 6(c). YckopeHue 3Toii TOUuKH:
A)1 Cﬂz

12. Yto Takoe yrioBasi CKOPOCTb:
. d
A) Bekrop, paBHbII d—q:.
B) Bekrop, pasubiii [£7].
C) OTHo1IEHHE YITIOBOrO NEPEMEIIEHHSI KO BPEMEHH, 32 KOTOPOE 3TO MepeMEIeHHE ITPOU30IILIO.
D) OTHouieHne JUIMHBL IyTH OKPYKHOCTH, 110 KOTOPOM MPOUCXOIUT BpallleHHE TOUYKH, KO BPEMEHH IO-
BOpOTA.
E) OTHomeHue miomaay cekropa, OrpaHUYEHHOr0 JYroi OKPYXHOCTH U JBYMS pajilycaMu IO Kpasm
JyTH, KO BpEMEHHU.

13. JTuck Bpamjaercs C yriaoBbIM YCKOPEHHEM —2

az o
p—z. Haiigute BpEMs, B TCUCHHUEC KOTOPOI'0 4acTOTa
c

1 1

BpaieHus usmensercs ot 240 MuH™ - 10 90 MuUH™ .

A) 5,85 c.

B) 10,5 c.

C)7,85c.

D) 4 c.

E)12c.

14. TpaexkTopus IBHKEHUSI MaTepUaIbHOW TOUKM M300pakeHa Ha pucyHke nuHueir ABC. Kakosa Benu-
yrHa MoayIs nepemerenus AC?



Y, m A) 7 wm;
E:_A B B) 5 m;
o C)4wm;
i D)3 m;
o | E) 1M

L 2 3 4 5 ¢ Xm

15. Msg OGpocaroT BepTHKAIBHO BBEPX CO CKOpOcThi0 5M/c. KoTopoe u3 ypaBHEHHUI ONMUCHIBAET 3aBH-
CUMOCTB BBICOTHI MsUa HaJl 3eMJIeH OT BpeMeHH?
A) h = 3t — 10t2,

B) h = 5t + 5t2.
C) h = 5t.
D) h = 5t — 5t2.

16. BekTop yrioBoil CKOpOCTH HalpaBJIeH:

A) Bronb ocu BpanieHusl.

B) Ilo kacarenbHON K TPACKTOPHH.

C) Ilo panuycy OKpyXHOCTH K €€ LIEHTpY.

D) Ilo panunycy oKpy* HOCTHU OT €€ IIeHTpa.

E) Ilo BekTOpy NTMHEWHOIN CKOPOCTH.

17. Tuck copepraet 25 000pOTOB B CEKYHAY. YTIOBasi CKOPOCTh JUCKA () PaBHA:
A) 25 ¢,

B) 50 mc™ 1.

C) (20/m)c™ 1.

E) (25/m)c™ 1.

18. Vkaxure COOTHOIIEHHE MEXAY CWJIaMU TPEHUS TPH IMEepeMeIlleHuu Opycka Mo o0euM TpaHsIM
HAKJIOHHOH IJIOCKOCTH, TTOKa3aHHOW Ha PUCYHKE.

1 5 A) Fi=F; B)Fi>F2, C)Fi1<F

19. Teno BpamacTca BOKPYr 3aerHJ’IeHHOfI OCH. YKaXuTe BCIIMYHHY YyIJIa MCKIAY MOMCHTOM CHJIbI OT-
HOCHUTCJIBHO OCU U UBSMCHCHUECM MOMCHTA UMITYJIbCa TE€JIa OTHOCUTCIIbHO 3TOM OCH.

A) 459, B) 90°. C) 180°. D) 270°. E) 0°.
20. Touka mMaccoil 3 KI ABMKETCS CO CKOPOCThI0 U = 5t (M/C)), ecnu Ha He€ IEHCTBYET CUia:
A) 10 H. B) 20 H. C) 15 H. D) 5H. E) 25 H.

21. HeBepHBIM sIBIII€TCS YTBEPKACHHUE O TOM, UTO:

A) Kunernueckast 3Heprusi MOXKeT ObITh OTPHUIIATEIBHOM.

B) Kunernueckast sHeprust JOKHA ObITh TOJIOKHUTEIBHOM.

C) loteHuunanbHast SHEPTUs MOKET ObITh OTPUIIATETBLHOM.

D) IlorenuuanbHast SHEPrusi MOKET ObITh MOJTOKHUTEIBHOM.

E) [loTenuuanbHas 3HEPrusi MOXKET ObITh U OTPUIATEIBLHOM, U TOJIOKUTEIIbHOM.



22. Ecniu KuHEeTHYecKas SHEPIus peJIsTUBUCTCKOM YaCcTULIBI paBHA €€ YHEPTUH MOKOsI, TO Macca JBUXKY-
nieiics YacTUIIBI M U Macca MOKOS M CBA3aHbI COOTHOIICHUEM:

A)m = 1,5m,. B) m = m,,. C)ym=1,2m,.
D) m =2 m,. E)m = 1,3 m,,.
23. Onpenenute CKOPOCTh ABUKEHUSI IPOTOHA B YCKOPUTEIIE, €CIIM Macca ero Bo3pocia B 10 pas:
A) 2,985 x 108 m/c. B) 0,3125 x 108 m/c C) 2,568 x 108 m/c
D) 0,1537 x 108 m/c E) 1,068 x 108 m/c

24. Teno Maccoil 3 Kr mjaBaeT B KUJIKOCTU, HAa 60% mnorpy3uBimuch B Hee. UemMy paBHa BBITAIKHBAIO-
niast cuja, JeiCcTByIoIas Ha 3TO TEJO:
A) 12 H.
B) 18 H.
C)24 H.
D) 30 H.
E) 36 H.
25. Camorner JietuT co ckopocThio 360 kM /4yac. Cioit Bo3ayxa y Kpblla caMoJieTa, YBJICKAaeMbIH BCIIC/I-
CTBUE BSI3KOCTH, paBeH 4 cM. Uemy paBeH rpaiu€HT CKOPOCTH:
A)2x103 1/c. B)90 1/c. C) 1440 xkm/cm.
D) 103 1/c. E) 2,5 % 103 1/c.
26. Ilo rpaduky u3MeHeHUs CUIIBI ONIPEeIeTUTh paboTy, COBEpPIICHHYIO CHIION Ha myTH 10 M.

A) 40 JIx;
B) 20 [Ix;
C) 80 JIx;
D) 30 [Ix;
E) 60 JIx.

o

S,m

0 5 10
27. Paguyc mapa paBeH 30 cM. MOMEHT MHEPIHMH IIapa OTHOCUTEIBHO OCH, MPOXOJSIICH Yepe3 ero
1IeHTp, paBeH 4 Kr X M? .Haiitu MoMeHT uHepuuu (Kr X M?) mapa OTHOCHTENIHEHO OCH, KOTOPas Kacaer-
sl IOBEPXHOCTH 1l1apa, eciy Macca mmapa pasHa 100 kr.

A) 5 kr X M2 B) 7 kr X M2, C) 13 kr X M2 D) 11 kr X M2 E) 8 kr X M2

o o 1 o
28. CruionHoi OJHOPOAHBIA JTUCK (] = Emrz) Maccor 2 Kr KaTutcsi 0e3 CKOJBKEHHS! 10 TOPU30H-

TaJIbHOM MJIOCKOCTH CO CKOPOCThIO 4 M/c. HaliTH KMHETHYECKYIO SHEPTHIO TUCKA.
A) 32 [Ix.

B) 12 JIx.

C) 16 [Ix.

D) 6 x.

E) 8 Ix.

29. Vlonn3upoBaHHBIN aTOM, BBUIETEB U3 yCKOpUTENs co ckopocThio 0,8 ¢, ucnyctui GpoToH B Hampas-
JIeHUHU cBOero ABWkeHus. CKOpocTh (hOTOHA OTHOCUTEIBHO YCKOPHUTEIIS:

A)0,2c.

B) 1,8 c.

) 08c.

D)c.

E) 0,9 c.



30. KoadumumeHT BHYTpEHHETO TPEHUS YUCIICHHO PABEH. ..

A) cuiie TpeHUsI MY CIIOEM KUIKOCTH M IBHXKYIIIUMCS B HEH TBEPBIM TEJIOM;

B) cuiie TpeHust MeXIy CTEHKOH COCY/Ia U JKUAKOCTBIO, IBHXKYIICHCS B 3TOM COCY/IE;

C) CUJIC TPCHUA MCKAY ABYMS CIOAMU KHUJIKOCTHU CIII/IHI/I‘IHOﬁ MMOBCPXHOCTHU, ABMXKXYIIUMUCA APYT' OTHO-
CHUTEJIBHO JPYTa;

E) CUJIC TPCHUA MCKAY ABYMS CIOAMHU KUIAKOCTHU eI[HHHqHOﬁ MMOBCPXHOCTU C T'palUCHTOM CKOPOCTH,
PpaBHBIM CIUHUIIC.

Ounenka/0a1bl Kpurtepnu onenku
Omauuno 90-100 % mnpaBHIBHBIX OTBETOB
Xopowo 70-89 % mpaBWIBHBIX OTBETOB

Yoosnemsopumensno | 50-69 %  npaBUIIBHBIX OTBETOB

Heyoosnemsopumenvrno | 49% 1 MeHblIE IPaBUIbHBIX OTBETOB

3.3 Kpurepuu ¢ 1IKaia OLIEHUBAHUS PACUETHO-IpadruuecKoil paboThl

[lepeyeHb KOHTPOJIBHBIX 3aJaHUI, PEKOMEHJALMHU 110 BBIMOJHEHHUIO MIPEACTABIECHBI B METOAUYE-
CKHX MaTepHualiax Mo OCBOCHUIO JTUCIHILTUHBI (MOIYJIsl) U B 3JIEKTpOHHOM Kypce B OUOC MAY.
B ®OC BxiroueH THIOBOM BapHaHT 33JJaHUsS pacyeTHO-TpaduIecKor paboThI.
KommnuiekT 3aganuii 111 pacuéTHo-rpaguyeckoi padboThi:
«Pu3nvecKkue 0CHOBbI MEXaHUKU»
Kunemamuxa mamepuanvnou mouxu
1. JIBuxeHne MaTepuanbHON TOUKH 3a4aHO ypaBHeHHAMH: X = At? + B, m; y = Ct? - D, m; Z = 0,
OnpenenuTsb:
1) MOIyIH CKOPOCTH U YCKOPEHHs TOUYKH B MOMEHT Bpemenu t' = E, ¢;
2) nyTh, NpOUAEHHBIN TOYKOM 32 MpOMeXYTOK BpemeHnu t1 = F ¢ no t2 = K ¢;
3) cpenHI0 CKOPOCTh TOYKH B MPOMEXYTOK Bpemenu {1 = F ¢ no t2 = K ¢;

UrcnoBble 3HAYSHHS TapaMeTPOB 3a1a49u

Ne 1 |2 |3 |4 |5 s 7 8 9 10 11 12 13
BapMaHTa
A 10 |15 |20 |10 |20 |25 |10 |15 |30 |35 |10 |40 |20
B, 10 |15 |10 |20 |15 |10 |25 |10 |15 |10 |30 |20 |30
Cox 12 |15 |20 |25 |30 |35 |40 |45 |50 |50 |55 |50 |45
D, 10 110 |10 |10 |15 |10 |10 |20 |15 |20 |15 |25 |30
£ c 10 |15 |20 |25 |30 |35 |40 |45 |50 |55 |60 |65 |70
F.c 0 10 |10 |10 ] 10 ] 0 | 0 | 10 | 20 | 20 | 10 | 15 0
K, C 30 | 40 | 45 | 50 | 55 | 60 | 65 | 60 | 70 | 65 | 70 | 65 | 70
Ne
papwana |14 |15 |16 [17 |18 |19 |20 |21 |22 |23 24 25 26
A 25 (20 |10 |15 |30 [35 |40 |45 |35 |50 |10 |20 |50
B 30 (30 |30 |30 |30 |30 [30 |30 [35 |30 |60 |60 |10
Cox 20 125 |30 |35 |40 |45 |50 |55 |60 |20 |60 |60 |60
D, 15 120 |10 |0 |0 110 |15 |20 |30 |10 |20 |30 |40
E ¢ 75 180 |85 |90 |95 100 | 105 |11.0 | 115 |120 |125 |130 |135
F.c 10 |20 |o o |10 |20 |20 |25 [30 |20 |10 |30 a0
K. C 75 180 |85 |90 |95 |100 | 105 | 110 |15 |120 |125 |130 | 135




2. Pagmyc-BeKTOp MaTepHanbHOIl TOUYKH OTHOCHTENbHO Hadaja KOOPAMHAT U3MEHSETCS CO Bpe-
MEHEM 110 3aKoHy: 7 = b t7 + ¢ t?].

1) MONyYuTh ypaBHEHHE TPAEKTOPUH TOUKH;

2) MOCTPOuTh TpadHK TPAEGKTOPUHU TOUYKH B IIPOMEXKYTOK BpeMeHH oT to =010 t=5¢C

YuciioBbIE 3HAYCHMS TapaMeTPOB 314K

Ne BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12 13
b, m/c 10 |20 |15 |10 |15 |20 2,5 1,0 2,5 15 2,5 2,0 2,5
c, m/c? 20 |10 |10 |15 |15 |20 1,0 2,5 15 2,5 2,0 2,5 3,0

Ne Bapuanrta
14 15 16 17 18 19 20 21 22 23 24 25 26

b, m/c 30 |30 |10 |30 |20 |25 3,5 1,0 3,5 2,0 4,0 3,0 4,0

c, m/c? 25 |10 |30 |20 |30 |30 1,0 3,5 2,0 3,5 3,0 4,0 50

3. TBépnoe Teno BpamiaeTcss BOKPYT HEMOJIBUXKHON ocu Z 1O 3aKOHY: ¢ = at ~bt?:

1) kakoB XapakTep ABUXKEHUS 3TOTO Teya?

2) onpenenuTbh MOAYIU YIJIOBOM CKOPOCTH W MU YIJIOBOTO YCKOPEHHS & Tella, MOJHOE YHUCIO
006opotoB N, cOBepIIEHHBIX TEJIOM 3a BpeMs 11 = 5 ¢;

3) ompenenuTh MOMEHT BpeMeHHU 2, KOrJa HampaBJIeHUE BpalleHUs Teja U3MEHSETCS Ha MPOTHU-
BOIIOJIOKHOE;

4) mocTpoutTh rpaduK 3aBUCUMOCTH YIJIOBON CKOPOCTU U YTIIOBOTO YCKOPEHHUS Tejla OT Bpeme-
HU;

5) yka3aThb OTHOCHTEJILHOE HAIlPaBIEHUE BEKTOPOB YIJIOBOM CKOPOCTH (J M YIJIOBOTO yCKOpe-

HUSA E.
YucnoBble 3HAYEHUS TTAPAMETPOB 331a4H
Ne papuanra 1 2 3 4 5 6 7 8 9 10 11 12 13
a, pad/c 5,0 5,0 5,0 3,0 4.0 6,0 6,0 7,0 7,0 7,0 8,0 8,0 8,0
8, pa()/c2 1,0 2,0 3,0 1,0 1,0 2,0 3,0 2,0 3,0 4.0 1,0 2,0 3,0

Ne gapuanma
14 15 16 17 18 19 20 21 22 23 24 25 26

a, pad/c 80 |80 |90 |90 |90 |90 9,0 10,0 | 10,0 | 10,0 10,0 10,0 20,0

6, pao/c? 40 |50 |10 |20 |30 |40 5,0 2,0 3,0 4,0 50 6,0 1,0

Jlunamuxka mamepuanoHou moyku
4. Ha 0601 MaxoBuKa B (popMe OJHOPOAHOTO CIUIONTHOTO JUCKAa Maccol Mi u paauycoM R HamoTaHa
n€rkasi HUTh, K KOHITY KOTOPOH MPHUKPEIIEH TPy3 Maccoid My. YpaBHEHHE BpalleHUS MaXOBUKA: (@ =

st?
- Jlo Hayasa BpallleHHs1 MaXOBHKa BBICOTA Ipy3a HaJ moyioM coctasisiia h (puc. 1). Onpenenuts:

1). TaHTeHLIMATbHOE YCKOPEHUE U JTMHEHHYIO CKOPOCTh, HOPMaJIbHOE U MOJHOE YCKOPEHHUs Touek 000/a
MaxOBHKa; BpeMs OMMYCKaHUs Ipy3a J0 M0J1a; KWHETHYECKYIO SHEPTHUIO Ipy3a B MOMEHT yJapa o IoJI;

2). YIIIOBYIO CKOPOCTh U YTIIOBOE YCKOPEHHE MaXOBHKA;

3). cuily HaTsKEHUsI HUTHU C TPY30M; padOTy CHJIbI HATSHKEHHUS IO OIYCKaHMIO Ipy3a Ha 10T,

4). MOMEHT CHJIbl HaTSHDKEHUS HUTH MAaxOBMKA, €[0 MOMEHT UMITYJIbCa U MOMEHT MHEpIUH MaXOBHKa,
KMHETUYECKYIO SHEPTUI0 MaXOBHKa;

5). HampaBJIEHUsI BEKTOPOB YIJIOBOW CKOpPOCTH, YIVIOBOTO YCKOPEHHS, MOMEHTA CHJIBI U MOMEHTa HUM-
myJbCa MaXOBUKA.



m Ej :

v
mg |h

Puc. 1.

YucaoBble 3HAYCHUS napaMeTpoOB 3aJa4un

Ne papuaHnTa 1 2 3 4 5 6 7 8 9 10 11 12 13
my, ko 50 |40 |30 |20 |10 |60 |70 |80 |90 |100 |10 |20 |30

My, ko 10 |20 |30 |40 |50 |60 |100 |90 |80 |70 |30 |20 |10

R 05 |04 |03 |02 |02 |04 |05 |06 |07 |10 |02 |03 |04

h, 10 |15 |10 |12 |14 |15 |20 |25 |30 |40 |20 |10 |05
Nepapuanra e 1 gg (17 18 |19 |20 |21 |22 |23 24 25 26
M, ke 30 |20 |10 |20 |30 |40 |50 |60 |70 |80 |90 |100 |05

My, ko 30 |20 |10 |25 |35 |40 |50 |40 |40 |30 |20 |40 |02

R 025 (02 |02 |025]03 |05 |06 |06 |07 |08 |09 |10 |015
h, 20 |25 |10 |05 |06 |04 |10 |15 |12 |15 |20 |25 |05

«OCHOBBI MOJICKYJISAPHON (PU3UKH M TEPMOIUHAMHUKID)
Ocho6bl MONEKYIAPHOU U3UKU

5. B 3akpeiTom pezepByape o0bpéMom V Haxoautes raz X. HagansHoe cocTosiHue rasa (cocrosHue 1) xa-
paKTepu3yeTcsl TepMOJMHAMUYECKUMHU TapaMeTpaMM: Macca raza My, JaBjieHue raza Pi, Temmeparypa
raza 71. Ilocie Toro, kak B pe3epByap BILYCTHIIM HEKOTOPOE KOJIMYECTBO TAKOI'0 )K€ I'a3a, €ro COCTOSHUE
(cocTostHME 2) cTalo XapaKTepU30BaThCS CIEAYIOUIMMHM TEPMOJMHAMHUYECKUMM MapamMeTpaMu: Macca
rasa Mg, AaBleHHE raza Pz, TemnepaTypa raza 72. 3aTeM ra3 U30XOpHO MEPEBENU B COCTOSIHHE 3 C Tep-
MOJIMHAMUYECKUMH TapamerpaMu: P3 u T3 = T1. Cunras ra3 uaeaqbHbIM, a 3HAYCHUST TEPMOAHMHAMUYC-
ckux napameTpoB V; M1; 71; M2 u 72 W3BECTHBIMH, HAUTH:

1) 3HaueHus TEPMOJIMHAMUYECKHUX MMApaMETPOB raza B cocTosiHuM 1- P1; B cocTosHuu 2- P2 U B COCTOSI-
HuM 3- P3; Maccy Mo MOJIEKYJbl ra3a, KOJU4YEeCTBO MOJIeH V rasa, obmee unciao N ¥ KOHIEHTpaluio N
MOJIEKYJ ra3a 1 IUIOTHOCTH p ra3a B COCTOSIHUSX 1 U 2;

2) HanboJsee BEPOSITHYIO Uy, CPEIHIO < U >, CPEAHIO KBAJIPATUUHYIO < U, > CKOPOCTH MOJIEKYJ ra3a
B COCTOSIHUSX | M 2; Cpe/iHIOI0 KMHETHUYECKYIO0 SHEPTUHU MOCTYNATeNbHOTO < &, >, BpallaTeIbHOro <
Egp, > NBUKEHHUS MOJIEKYJI Ta3a M CPEJIHEE 3HAYEHUE MX TOJIHOW KHHETUYECKON SHEPIUM < € > B COCTO-

SHUAX 1 u 2;
3) monspubie Cy, Cp M yAETBHBIE Cy, Cp TEINIOEMKOCTHU Ta3a, MoKa3zarelb aaquadbaTbl Y W BHYTPEHHIOIO
sHepruro U raza B coctosiHusX 1 1 2;
4) n300pa3uTh TEPMOJUHAMHYECKYIO AHArpaMMy paccMaTpHUBaEMOTO M30XOPHOTO IMpoliecca B KOOPIu-
natax (P,V), (P, T) u (V,T).

UucnoBble 3HaUYEHUS TApaMETPOB 3aa4n

Ne 1 2 3 4 5 6 7 8 9 10 |11 |12 |13
BapuaHTa
V, a® 0,30 0,25 0,20 0,15 0,10 0,05 0,04 0,03 0,02 0,03 0,04 0,05 0,06
X H> He [0} N» NH3 C02 Ar H> He [0} N2 NH3 COz
mi, ke 0,30 0,25 0,20 0,15 0,10 0,50 0,40 0,30 0,20 0,30 0,40 0,50 0,60
T, K 330 325 320 315 300 350 340 300 320 350 270 300 330




Mo, K2 010 |05 030 |035 |050 |050 |040 |070 |030 |050 |060 |050 |O040
T K 360 | 330 |340 |330 |250 |370 |350 |320 |300 |290 |300 |350 |360
Ne
papnanra | 14 15 16 17 18 19 20 21 22 23 24 25 26
V, 2 0,10 | 015 |020 |025 |[030 |025 |020 |05 |00 |005 |004 |003 |O0,025
X Ar H> He 0> N, NH3 CO, Ar H He (o)) N>, NH3
M-, k2 025 |030 |040 |020 |060 |025 [020 |030 |040 |05 |04 |03 |025
T K 300 | 330 | 250 | 350 | 360 | 300 | 320 | 330 | 340 | 250 | 300 | 330 | 350
M, K2 025 |020 |060 080 040 |o75 (080 [070 |060 |1,00 |0,60 |0,70 |0,75
T, K 330 | 340 | 350 |300 |280 |320 |290 |340 |300 |300 |350 |360 | 300

6. 'az X HarpeBarot ot Temreparypsl 71 10 Temneparypsl 12. [lonaras, uro gpyHkius MakcBeia uMeeT

1’)1.'1)2

. M
sun f(u, T) = 4m (—L)%2v2e” 24T

1) ucnonb3ys 3aKOH, BBIPAKAIOIIMN paclpeieiecHue MOJIEKYN HaealbHOro rasa mo ckopoctsm f(v, T)
BbIBECTH (POpMYJIBI cpefHel apudmeTrueckoi < v >, cpegHel KBaJpaTU4HOU < U, > HauboJiee Bepo-
ATHOU Uy, CKOPOCTEW M OIIPENEIUTh UX YHUCIOBBIE 3HAYECHMS I TeMiiepatyp 114 12;

2) UCTIONB3Ysl 3aKOH, BBIPAKAIOLINI pacipeelICHue MOJICKYIT HIeaIbHOrO ra3a o ckopoctsm f(v, T):
2.1) nonayuuTh QYHKLUHIO pacHpeeseH!s] MOJIEKYII ra3a M0 3HaYeHUAM KUHETHYECKOW 3HEPruu IMocTy-
naTeabHOro JABIKeHHA [ (€);

2.2) ucron3yst GYHKIUIO paclpeeliCHUs] MOJICKYIT Ta3a 1mo HeprusM f(€), BBIBECTH (OPMYIIBI Cpeji-
HEel KMHETHUYECKOW »Hepruu < € > MOJIeKyJ U HauboJjiee BEpOATHOE 3HAUEHUE SHEPIUU &, MOJIEKYN U
paccuuTaTh UX YACIOBBIC 3HAUCHUS Ut Temneparyp 711 12;

YucnoBbie 3HAUCHUS mapaMeTpoOB 3a1a4n

Ne 1 > | 3| 4 | 5 | s 7 8 | o | 10| 11| 12| 13
BapHaHTa
X H> He [0} N2 NH3 CO, Bozoyx H> He (03 N2 NH3 CO,
T, K 250 270 | 280 290 300 310 320 330 340 350 360 370 380
To, K 270 290 300 310 320 330 340 360 380 360 370 390 400
Ne
BapHaHTa 14 15 16 17 18 19 20 21 22 23 24 25 26
X Bo3zoyx H> He (03 N2 NH3 CO, Ar H> He (03 N2 NH3
T, K 380 370 360 350 340 330 320 310 300 290 280 270 260
To, K 400 390 380 370 360 350 340 330 320 310 300 290 280

7. v Moneii raza X, 3aHumaroniero o0béM Vi U HaxoJsIierocss IMoj AaBiIeHHEM P1, OABepraercs u3o-
XOpPHOMY HarpeBaHuio J10 Temrneparypsl 72 = 271, [locne 3Toro ra3 nmoaBepriv M30TEPMHUECKOMY pac-
HMIMPEHUIO 10 HA4YaJIbHOT'O IABJICHHUS, a 3aTEM OH B pe3yJIbTaTe U300apHOTro CXKATUsl BO3BPALIEH B I1EPBO-
Ha4aJIbHOE COCTOSIHUE.

1) moctpouth rpaduK LUKIIA U ONPENETUTD:

2)u3MeHeHne BHYTPEHHEN SHEPruu ra3a B KaXJ/JI0M U3 paccCMaTpUBAEMbIX TEPMOJIMHAMUYECKHUX MPOIIECc-
COB U B LIEJIOM 32 LIUKJI;

3) paboTy rasza B paccMaTpMBaeMbIX TEPMOJMHAMUYECKHUX POLIECCaxX U B LIEJIOM 3a LIUKJ;

4) KOJIMYECTBO TEIJIOTHI, COOOIIEHHOE a3y B KaX/IOM M3 pacCMaTPUBAEMBIX MPOIIECCOB U 3a IUKJI B Iie-
JI0M;

5) repmonunamuyeckuit KI1/1 nukina.



UucnoBble 3HaYSHUS TApaMETPOB 3a7aun

Ne 1 2 3 4 5 6 7 8 9 10 11 12 13
BapuaHTa
X H> He 0 [\ NH; | CO; | Bozoyx | H» He 0 N NH3 CO,
V, MOJIb 1 2 3 4 5 6 7 8 9 10 1 2 3
Vi, 1 5 4 3 2 1 6 7 8 9 10 5 4 3
P1# 10%, Ila 0,5 1,0 15 2,0 2,5 3,0 3,5 4,0 50 55 1,0 2,0 3,0
Ne papuaHTa
14 15 16 17 18 19 20 21 22 23 24 25 26
X Bo3zoyx H> He (0] [\ NH; CO, Ar H> He 0 N NH3
V, MOJIb 10 9 8 7 6 5 4 3 2 1 2 3 4
Vi, 1 10 9 8 7 6 5 4 3 2 1 2 3 4
P1# 10%, Ila 50 4,5 4,0 3,5 3,0 2,5 2,0 1,5 2,0 2,0 4.0 3,0 4,0

8. neanbHas TemoBas MammHa pabotaeT no mukiny Kapao. Pabounm Tenom siBisieTcst BO3ayX, Macca
kotoporo M. Ilpu naBiaenun Pi, Bo3ayx 3anumaer o0bEM Vi. Ilocie n3oTepMUUecKoro pacuupeHus
BO3/yX 3aHs1 00bEM V?2; mocie aaunadbaTudeckoro pacmupenus 00beém ctan Vi. Haiitu:

1) KoopaUHATHI TIEpEeCeYCHHS U30TePM U aJMadaT M MOCTPOUTH JAMATPAMMY ITHKIIA Kapno misa pac-
CMaTPUBAEMOTO TEPMOJIMHAMUYECKOTO MPOIIeCCa;

2) KOJIMYECTBO TEILIOTHI, MTOJIYYEHHOW OT HArpeBaTeliss M KOJMYECTBO TEIUIOTHI, OTAAHHOE XOJIOUIHHHU-
KY 32 OJTUH IIHKIT,

3) paboTty, coBepiIacMyro Ha KaKI0M Y4acTKE LIUKJIa U MOJTHYI0 paboTy 3a BECh ITUKIT;

4) U3MEeHEeHHEe SHTPOIUH HarpeBaTess U XOJIOAUIbHUKA;

YucnoBbie 3HAUCHUS mapaMeTpoOB 3aJ1a4n

Ne 1 2 | 3| 4 | s 6 7 8 | 9 | 10| 11 12 13
BapHaHTa
m. xe 5 4 | 3 | 2 | 1 | 2 3 4 | 5 | 6 | 7 5 4
P 105 1la | 20 15 [ 10 8 | 5 | 6 7 8 | 10 | 12 | 20 15 10
Vi 02 | 01 [015] 02 | 01 [ 04| 05 |05 030402 03 0.4
Vo 18 03 | 03 | 025 04 | 03 | 06 | 07 | 060606 | 04 05 0.6
Va2 05 | 06 | 06 | 08 | 06 | 08| 08 |07 0808 06 0.7 0.8
Ne
papuanTa 14 15 | 16 | 17 | 18 | 19 20 | 21| 2| 23| 24 25 26
p—_— 1 > | 3 | 4 | 5 | 6 5 4 | 3 | 2 | 1 2 3
P 105 Ia 10 | 20 | 30 | 20 | 25 | 30 15 | 12 9 | 8 | 5 6 3
Vi, 13 05 | 05 | 06| 07|05 | 06| 04 |06 03] 04]o02 05 0.4
V. 13 07 | 06|07 | 08|06 |07 ]| 06 |07 06/ 06] 04 0.7 0.7
Va. 13 08 | 08 | 08| 09|08 |08 | 08 |09 o08]|08] 06 0.8 0.9

«uektpoctaTuka. [I0CTOAHHBIN JIEKTPUYECKH I TOK»
9. IMnomaap 0OKIAMOK MJIOCKOTO KOHIEHCATOpa S, a paccTosiHue MexIy oOkimankamu paHO d. KoH-
JEHCATOP 3apsIAUIN A0 Pa3HOCTH MOoTeHIManoB U1 U OTKIIIOUMIHM OT UCTOYHUKA HAIIPSHKEHUS, TTOCIIe Ye-
ro BIUIOTHYIO K OOKJIaJIKaM BIBUHYIU IJIACTHHY JUAIEKTPUKA C IUAICKTPUUECKON MPOHUIIAEMOCTBIO E.
Onpenenurs:
1) cnenyromue mapaMeTpsl KOHICHCATOPA:
- émxoctu koHaeHcaropa C1u C2 10 U TTOCIE BBEACHUS TUIICKTPHUKA;
- DJIEKTPUYECKUM 3apsi Ha 0OKIaAKaX KOHACHCATOPa;




- pa3HOCTH MoTeHIHanoB Uz MexX Ty 0OKITaaKaMy KOHAEHCATOpa MOCiIe BBEICHHS AUAIEKTPUKA;

- HaNPsDKEHHOCTH IICKTPOCTATUYECKOTO MOJIS BHYTPU KOHJCHCATOPA /10 M MOCIE BBEACHHS IUIACTHHBI
JIMDJIEKTPUKA;

- IOBEPXHOCTHYIO TUIOTHOCTH 3apsijia Ha OOKJIaIKax KOHJIEHCATOpa A0 U MOCie BBEACHUS IIACTUHBI JH-
AIIEKTPHKA;

- BHEPTHUIO KOHJIEHCATOPA JI0 U TOCJIE BBEICHUS TUAJIEKTPUKA;

2) paboTy, KOTOPYIO HY’)KHO COBEPILIMTH IPOTHUB CHJI AJIEKTPHUYECKOTO OIS, YTOOBI BBIHYTh AUAICKTPHK;
3) ompenenuTh 00LIyI0 EMKOCTh OaTaper KOHJICHCATOPOB, €CIM K KoHAeHcaTopy C1 MPHCOETUHUTH HO-
CIIC/IOBATEINIFHO JIBAa TAKUX JKe KOHJCHCATOPA, COSAMHEHHBIX MEXy CO00i mapayuiensHo (puc. 2).

A

4 Puc. 2.

YucnoBbie 3HAUCHUS mapaMeTpoOB 3aJa41

BapJ:;HTa 1 2 3 4 5 6 7 8 9 10 | 11 12 13
S, a2 001 | 002 | 0,03 | 004 | 005|006 | 007 | 002 | 003|004 | 005 | 006 | 005

de10%3, 5 6 5 4 5 6 7 5 3 2 3 5 2
Uy, B 300 | 200 | 100 | 400 | 250 | 300 | 200 | 400 | 100 | 200 | 300 | 400 500

e 7 2 5 2 5 3 7 5 3 2 3 5 2
Bapj:;ma 14 | 15 | 16 17 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 26
S, 272 0,05 | 003 | 003 | 004 | 005 006 | 007 | 0,05 | 0,03 | 004 | 0,06 | 0,05 | 005

d+10°, u 5 6 5 4 5 6 7 5 3 2 3 5 2
Uy, B 200 | 100 | 400 | 250 | 300 | 200 | 400 | 100 | 200 | 300 | 400 | 500 100

€ 2 5 7 5 3 2 5 5 2 3 2 5 5

10. K uctounuky Toka ¢ 9JIC € u BHyTpeHHUM COMPOTUBIIEHUEM I TIPUCOEIMHEHBI TPU COTMPOTUBIICHUS
R1, R2 u R3 xak mokaszano Ha cxeme (puc. 3). Onpenenurs:

1) cumy ToKa KOpOTKOTro 3aMbIKaHus lx;.; oOmee comnportusienue R BHemHeil neny;

2) cuiy Toka | Bo BHemHel nenu, HanpsbkeHue Ur Bo BHyTpeHHeH Lemnu, HanpsbkeHne U Bo BHEIIHeH
LEMU MPU 3aMKHYyTOM Kitoue K cuitbl Toka li, |2, 13 m magenue nanpsoxenuit Ui, Uz, Uz cooTBeTCTBEHHO
Ha conpoTuBieHusax Ri, R2 u Rs;

3) moka3zaHusi BOJIbTMETPA COMPOTUBIIEHHEM Ry Mpu pa3oMKHYTOM Kitoue K; OTHOCHTEIBHYIO TOTpell-
HOCTb B MTOKa3aHUAX BOJBTMETpA 0e3 y4€Ta TOKa, HIYIIEro Yepe3 BOIbTMET;

4) MOJIHYIO MOIIHOCTh P HMCTOYHHMKA TOKA; MOJE3HYI MOILIHOCTh P, BO BHEIIHEH LENU; MaKCUMAIbHYIO
MOJIE3HYIO MOIIHOCTh Pmax. B pEKUME COTJIACOBAHUS UCTOYHUKA TOK C €ro Harpy3koi; K71/ n uctouHu-
Ka TOKa; KoiaudecTBO TeroThl Q1, Q2, Qs, BEIENsAEMOE B CEKYHy IMPH MPOXOKIACHUNA TOKA COOTBET-
CTBEHHO Ha compoTuBleHusx Ri, R> u Rs;

5) moctpouTh TpaduK 3aBUCUMOCTH MaaeHHs HampsbkeHUs: U BO BHENIHEW IIeNU OT BHEIIHETO COTMpO-
TuBnenus R; conporusnenue R B3aTh B npeienax R < R < R uepes kaxmsie 2 Om.




Puc. 3.

YucaoBbie 3HAUYCHUS napamMeTpoB 3a1a4n

Ne 1 2 3 4 5 6 7 8 9 10 11 12 13
BapHaHTa
& B 6 5 4 3 2 3 4 5 6 7 8 9 10
r,Om 0,5 0,4 0,3 0,2 0,5 0,6 0,7 0,8 0,9 1,0 11 1,2 1,3
R1, Om 1 2 3 4 5 6 7 8 9 10 9 8 7
Rz, Om 2 4 3 4 5 6 7 8 9 10 9 8
R3,0m 3 2 1 2 3 4 5 6 7 8 9 10 9
Ry, kOm 2,0 2,5 3,0 3,5 4,0 4,5 5,0 4,5 4,0 3,5 3,0 2,5 2,0
R, Om 5 6 8 10 5 6 8 10 5 6 8 10 5
R, Ou 2 3 4 5 2 3 4 5 2 3 4 5 2
Ne
BapuanTa 14 15 16 17 18 19 20 21 22 23 24 25 26
& B 3 2 1 2 3 4 5 6 7 8 9 10 8
r, Om 1,0 1,1 1,2 1,3 1,4 15 1,6 1,7 1,8 1,9 2,0 2,1 2,2
R1, Om 10 9 8 7 6 5 4 3 2 1 2 3 4
Rz, Om 5 4 4 3 3 2 2 3 4 5 6 7 8
R3,0m 3 2 1 2 3 4 5 6 7 8 9 10 9
Ry, kOm 5,0 4,5 4,0 3,5 3,0 2,5 2,0 15 1,0 15 1,6 1,7 1,8
R, Om 5 6 8 10 5 6 8 10 5 6 8 10 5
R, Om 2 3 4 5 2 3 4 5 2 3 4 5 2
Ouenka/0anabl Kpurtepuu oneHnpanus
Omauuno Pabota BhITIOSTHEHA TOJTHOCTHIO, 0€3 OMHUOOK (BO3MOXHA OJHA HETOYHOCTh, OINHMCKA, HE
SIBIISTIOMIASICS CIICICTBUEM HEITOHUMAHHS MaTepHaa).
Xopowio PaboTa BHINOJTHEHA MTOJIHOCTHIO, HO 0OOCHOBAHUS IIar0OB PEIICHUS HEJO0CTATOYHBI, JIOMYIIe-
Ha OJ{Ha HerpyOast olMOKa WK JIBa-TPY HEJ0UeTa, HE BIHMSIOUIMX HA MIPAaBUIIBHYIO MTOCIIE0-
BaTEJIbHOCTh PACCYKICHUIL.
Yooenemeopumenvno | B pabote nomymeHo 6omee oHOM rpy6oil ommOku nim 6oee AByX-TpeX HEZOUYETOB, HO
oOyuaromuiics BraieeT 00g3aTeNbHBIMI YMEHISIMU IO IPOBEPSEMOI TeMeE.
Heyoosemeopumenwvno | B pabote ecTb rpyOble OITHOKH M HEAOYETHI

W
KonTtposapHas paboTa HE BRITOIHEHA.

3.4 Kpurepuu u mKkajga oleHUBAaHMS COCTABICHUS KOHCIIEKTA 110 TCOPETHYSCKUM BOIIPOCAM

[IepedyeHp TEOpETUUECKNX BOMPOCOB /ISl COCTABIICHHS] KOHCIEKTA, PEKOMEHAAIMH 110 BBIIOJIHE-
HUIO TIPEJICTABJIEHbl B METOJUYECKMX MaTepuaiax 1o OCBOCHUIO TUCHUIUIUHBI (MOJYJsl) U B AJIEKTPOH-
HOM Kypce B OOC MAY.




Ounenka/0abl Kpurtepnu onenuBanns

Omauuno 3ajaHue BBINOJHEHO MOJHOCTHIO M npaBwibHO Ha 90-100%. KoncnekT no Teopernye-
ckuM BompocaM PIl mucummimHbl «®U3HMKa» MOATOTOBICH KaYeCTBEHHO B COOTBET-
CTBUH ¢ TpeOoBaHHAMH. [I0JHOTA U IOCIIENOBATENFHOCTh M3JIOKECHUS MaTepHuaa, mpa-
BHJIbHOE OIpEIeIeHHe OCHOBHBIX MOHATHH, (GOPMYIHPOBOK 3aKOHOB, ONMCAHHE OCHOB-
HBIX (pU3NYECKUX SBICHHUH, IPOLECCOB H METOMOB HCCIICIOBAHNUS, CTEIIEHb OCO3HAHHO-
CTHU W IIOHMMAaHUs N3YYEHHOT'O MaTepuaja IIPH OTBETAaX Ha BOIPOCKHI IPENogaBaTelsl.
Xopowo 3agaHue BRINOIHEHO Oosee yeM Ha 75-89% npaBmilbHO, T.€. HEKOTOPBIE BOIIPOCHI pac-
KPBITHI HE TIOJTHOCTBIO, YTO HE BIMAET HA MPABHIBHYIO [IOCIEIOBATEILHOCTD PacCyxIe-
Hui. Bece TpeboBanys, nperbsaBiIsieMble K paboTe, BHIITOIHEHBL.

Yoosnemeopumensno | 3apanus BeinonHeHs! Ha 50-74%0, yacTHYHO ¢ ommOKamMu. JleMOHCTpHUpPYET cpeTHUI
YPOBEHB BBHIIIOIHEHUS 3aJaHUsI HA CaMOCTOATENbHYIO padoTy. bossmmHCcTBO TpeboBa-
HHH, IPEIBABISEMBIX K 3aJaHHIO, BBIIIOJHEHBI.

Heyooenemeopumensno | 3alaHue He BBIIOJIHEHO

NJIN

3azaHue BHIIIOJTHEHO MeHee, 4yeM Ha 50 %, co 3HAaYNTEIbHBIM KOJINYECTBOM OIIMOOK Ha
HHU3KOM ypoBHE. MHOTHE TpeOoBaHMsl, IPEIBIBISIEMbIC K 3aJAHUIO, HE BHITTOJTHEHBI.

3.5 KpuTepnu u 1ikana oleHHMBAHKS ITOCCIIAEMOCTH 3aHIATHH

ITocemmenue 3ausaTH 06y‘IaIOH_II/IMI/IC$I onpeacIACTCA B IPOUCHTHOM COOTHOIICHUHA

Bajabl Kpurepuu ouenku
9 nocenfaeMocTs 75 - 100 %
5 nocenfaeMocth 50 - 74 %
0 nocemaemMocTs MeHee 50 %

4. KpuTepynu u HIKa/1a OleHNBAHUS Pe3yJIbTATOB 00yYeHHs M0 JUCHUILINHE (MOAYJII0) NpPH
NPOBEACHUH NPOMEKYTOYHOM ATTeCTANN

41 Kpurepuu 1 mkajga oleHUBaHHUS PE3YIbTATOB OCBOCHUS JIMCIUILINHEL (MOI[VJ'ISI) C 3a4€TOM

Ecnu obyuarommiicss HaOpasl 3au€THOE KOJMYECTBO OAJIJIOB COIVIACHO YCTAHOBJIIEHHOMY JUamna3o-
HY [0 TUCHUIUIMHE (MOJYJII0), TO OH CYUTAETCS aTTECTOBAHHBIM.

Onenka BbaJjuibl Kpurtepuu onieHuBaHus
Habpano 3aueTHOE KOIMYECTBO 0AJJIOB COTJIACHO yCTa-
3aumeno 60 - 100 P Y
HOBJICHHOMY JIHAIa30HYy
3aueTHOE KOJIMYECTBO COTIIACHO YCTAHOBJICHHOMY JIHa-
He 3aumeno menee 60

na3oHy 0ayuIoB He HaOpaHO

4.2 KDI/ITGDI/II/I 1 IMKajJa OIICHUBAHUSA PE3YJIbTATOB OCBOCHUS AU CTTUTIIINHBI (MO)IVJ'ISI) C 3K3aMCHOM

Jts mucnurinH (MoJTysiel), 3aKaHIUBAIONUXCS K3aMEHOM, Pe3yJbTaT MPOMEXYTOUYHOM aTTe-
CTaIlM¥ CKJIAJBIBACTCS U3 0AJJIOB, HAOPAHHBIX B XOJI€ TEKYIIIETO KOHTPOJIS U IMPH TPOBEIACHUH dK3aMeHa:

B ®OC BkII0YeH CUCOK BOMPOCOB U 33JaHUI K dK3aMEHY U THUIIOBOW BapUaHT dK3aMEHAIIMOH-
HOro Ouiera.

JK3aMeHANMOHHbIE BONPOCHI M0 pa3aeaM «iekTpoMardeTu3m. KoJsieOanusi u BOJIHBI.
OnTuka. OcHOBBI GU3NKH aTOMa H ATOMHOI'0 AAPa»

JIEKTPOMarHeTusm



1. MaruuTtHas UHAYKIMA. MarHUTHBII MOMEHT BUTKa ¢ TOKOM. [IpHHIUIT cyneprno3uiuy MarHuT-

HBIX IOJIEH.

2. 3akoH buo — Caapa - Jlamiaca. MarHuTHOE 10JI€ OKOJIO MPSIMOJIMHEMHOrO MPOBOJHUKA C TO-
KOM, BUTKA C TOKOM.

3. JleficTBe MarHMTHOTO TOJIsI Ha MPOBOJHUK C TOKOM (cuia Ammepa). BzaumopeiictBue napai-
JIEJIbHBIX TOKOB.

4. JleficTBHEe MarHUTHOTO TOJI HA ABIKYIIMiCS 3apsiy (cuiia Jlopenua).

5. [ToTox BexkTopa MarHuTHOM MHAYKIMHU. Teopema Octporpaackoro - ['aycca 11 MarHUTHOTO 1O-
T8l

6. TeopeMa 0 HUPKYJIALMY BEKTOPA MATHUTHOM MHAYKIUMU. MarHuTHOE 10Jie COJIEHOU 1.

7. PaGota no nepemenieHuI0 MPOBOAHUKA U KOHTYpa C TOKOM B MATHUTHOM IIOJIE.

8. OnsiTel Dapanes U CIEACTBUSA U3 HUX. SIBlIEHUE AJIEKTPOMAarHUTHON MHAYKIMU. 3akoH Dapanes.
IIpaBuno Jlenna.

9. Bpamenue pamku B MarHuTHOM 1oie. Toku Dyko.

10.  HMunyktuBHOCTH KOHTYpa. CaMoMHIyKIHs. TOKM MpU 3aMBIKAaHUU ¥ PA3MBIKAHUH TICTIH.

11.  Bsaumuas unaykuus. TpanchopMaTopsl.

12. DHeprus MarHuTHOTO Mojst. O0beMHasl INTOTHOCTh SHEPTUH.

13. Mar"uTHbIii MOMEHT 3JIEKTPOHOB B aToMe. HaMarHn4eHHOCTb.

14.  MarauTHOe 1noJje B BellecTBe: Aua-, mapa- u peppomaruerusm. [lerns rucrepesuca.

15. VYpaBHerne MakcBesuia B uHTerpaibHou opme. Tok cMereHwms..

KoJe0anus v BOJIHBI

VYpaBHeHHe KojaeOaHNN TapMOHUYECKOT0 OCLHUIIIATOPA, SJHEPTHsI KOJIEOAHUH.

dusnueckuil 1 MmaTemMaTuyeckuii MasTHUKU. KonebaHnue Tena Ha nmpy>KuHeE.
I"apmonnueckue konedaHus B 3JIEKTPUUECKOM K0JIe0aTeIbHOM KOHTYpE.

3aryxatomue Konebanus, JorapupMHUUEcKUil TeKpEeMEHT 3aTyXaHHsl, TOOPOTHOCTb.
BeinyxeHHbIe KoJe0aHMsl, pe30HAHC, UCTIOIb30BaHUE PE30HAHCA B AJIEKTPHUUECKUX IETISIX.
Ynpyrue BosHbI. YpaBHeHUE BOJIHbL. OHOMEPHOE BOJHOBOE YPaBHEHHUE.

IIpoonpHBIE U IONIEPEYHBIE BOIHBL. Y pABHEHUE /IS TUIOCKOM 2JIEKTPOMAarHUTHON BOJIHBI.
CBoiicTBa 371eKTPOMAarHUTHBIX BOJH. [1Ikana eKTpoMarHuTHBIX BOJIH.

© oo Nk wdE

DHeprust AJIEKTPOMAarHUTHOTO T0JIsA, BEKTOp YMoBa - [loifHTHHTA.
Onrtuka. AToMHas U saepHast pusuka

CkopocTb cBeTa, HoKa3aTesb IPEIOMIICHHS CPEIbI.
3aKOHBI IPEJIOMIIEHUS U OTPAaXEHUS CBETA HA TPAHULIE pa3Jiena Cpel.
[Ipunnun ®@epma. [Ipunuun Iroiirenca.

M

WuTepdepeniys cBeTa: NpOCTpaHCTBEHHAs! U BPEMEHHAsi KOTEPEHTHOCTb, CJIOKEHHE JIBYX Kore-
peHTHBIX KoJjeOanuii (onbIT FOHTa).

Hudpakius csera, npuHuuil [roirenca - @penens.

Judpakius Ha qTUGPaKIIMOHHON pelIeTKe.

B3anmopeiicTBre cBeTa U BEHIECTBA, TUCIIEPCHUS.

[Tornomenue cBera, 3akoH byrepa, paccesiHue cBera.

©ooNo O

EcrecTBeHHbIN U IOJISIpU30BaHHBIN cBET. 3akoH Maitoca.

10. [Tonsipuszanusa cBeTa Mpu OTPAXKEHUU M MPEIOMJIIEHUU CBETAa HAa TPAHUIIE JAUAJIEKTPUKOB. 3aKOH
bprocrepa.

11. JIBoliHOE NTydenpenomiieHue. BpallieHue ni10CKOCTH MOJISpU3alii.



12.  3axonsl TeroBoro unydenus. ['unoresa [1nanka.

13. dororddext. 3akonsl BHemHero Gororddexra. Dopmyna DHIITEHHA.

14, Macca u umnynbsc porona. JlaBieHue cera.

15. Monenu aromoB 1o Tomcony u Pesepdopay. JIuneituatsiii criekTp atoma BOI0OpO/a.
16.  Artom Bogopona no Teopuu bopa.

17. OcHoBbl kBaHTOBOW MexaHWKU. COOTHOIICHHE HeompeneneHHocTed ['eiizeHOepra, BoimHa me
bporns.

18.  BomnoBas ¢pynkuus, ypasuenue Llpenunrepa.

19.  Yacruua B noTeHUUANbHOMN sIME, KBAHTOBAHHME SHEPTUH YACTHIIBL.

20.  Artom Bozmopoaa o kBaHTOBOU MexaHuke. [ToHsTHe 0 KBaHTOBBIX unciaax. CIUH 3JIEKTPOHA.
21.  KBaHTOBas MeXxaHUMKa MHOTO3JIEKTPOHHBIX aTOMOB, npuHiun [laymu.

22.  ATOMHOE A1Ipo, €T0 COCTaB, SHEPTHUS CBS3H, e()EKT MACCHI.

23.  Slnepusbie cunbl. Mopenu siapa.

24.  PaanoakTHBHOCTH. BUIBI paliOaKTHBHOTO H3ITyYECHHS.

25.  3aKoH paJiMOaKTHBHOTO pacmajga. AKTUBHOCTb.

26.  o-pacman, B-pacnaj, Y-u3igydeHue u ero cBoiictpa. [IpaBuiia cmemenus

27.  Peaxuus aeneHus sapa TsDKETBIX aTOMOB. SlaepHasi sHepreTuka.

28.  CuHTe3 JIETKUX aTOMHBIX sijiep, MpoliiemMa yIpaBisieMoro TepMOsIIEPHOTO CUHTE3A.

29.  DnemeHTtapHble YacTullpl. Knaccudukaius s1eMeHTapHbIX YaCTHII.

30.  Twumbl B3aUMOJCHCTBUS 3JIEMEHTAPHBIX YACTHII, YACTULIBI U AHTUYACTHUIIHI.

IIpakTHyeckue 3agaHusi K 3K3aMeHY IO pasgejaM «iekTpoMartHerusM. Kosedanusa u
BOJIHBbI. OnTuka. OCHOBBI (PM3MKH ATOMA U ATOMHOIO S1APa»

1. Karymika qmunoit | = 30 cm umeer N = 1000 ButkoB. Haiitu HanpsbkeHHOCTh H MarHUTHOTO T10-
71 BHYTPH KaTYyILIKH, €CJIM MO KaTyllKe NMpoXoauT Tok | = 2A. JluameTp KaTylIKu CUUTaTh MajbIM IO
CPaBHEHHUIO C €€ JJIMHOM.
2. Haiitn HanpskeHHOCTh [ MarHWTHOTO IOJISL B LIEHTPE KPYrOBOrO MPOBOJOYHOIO BUTKA Pajny-
coM R =1 cM, no koropomy Teder Tok | = 2 A.
3. DJEeKTPOH, YCKOPEHHBIN pa3HOCThIO oTeHnuanoB U = 1 kB, BieTtaeT B 0OAHOPOAHOE MarHUTHOE
noJje, MepHeHIUKYIIpHOE K HAlpaBlIeHUIO ero JABrkeHus. Muaykius marautHoro nons B =1,19 Ti.
Haiitu paguyc okpy)HOCTH R, 10 KOTOpOH ABMIKETCA AJIEKTPOH, U iepuo] 7 oOpallieHus 3J1eKTPOHa.
4. W13 npoBonoku anuHo# | = 1 M cnenana kBajparHas pamka. [To pamke teuer Tok | = 10 A. Haiitu
HANPSDKEHHOCTh /1 MAarHUTHOTO MOJIS B LIGHTPE PAMKH.
S. B ogHOpO/IHOM MarHMUTHOM ToOJIE€ HANPsLKEHHOCThIO H = 79,6 KA/M noMenieHa KBajparHas pam-
Ka, TJIOCKOCTh KOTOPOI COCTaB/IAET C HAalpaBIeHHEM MarHUTHOTrO 1ojs yron o = 45°. JluHa CTOPOHBI
paMku 5 cM. Halith MarHuTHBIN NOTOK @, TPOHU3BIBAIOLIUIN PAMKY.
6. KpyroBoii KOHTyp MOMENIEH B OJTHOPOAHOE MarHUTHOE I10JIE TAK, YTO MJIOCKOCTh KOHTYpa Iep-
NEHIUKYJISpPHA K HaNpaBICHUIO MarHUTHOro moid. HampsbkeHHOCTh MarHUTHOro moist H = 150 kA/m.
[To xouTypy Teuet Tok | = 2 A. Paauyc kontypa R = 2 cm. Kakyro paboty 4 Ha/0 COBEpIINTh, YTOObI
TMOBEPHYTH KOHTYp Ha yroi o = 90 BOKpyr ocH, coBNajiaromieil ¢ IMamMeTpoM KOHTypa?
7. B oanoponHoM marmuTHOM mnone ¢ uHayknued B = 0,1 Tn agBwkeTrcss MPOBOAHUK JJIMHOU
| =10 cm. CxopocTh JABMKEHUS POBOAHUKA V = 15 M/C M HampaBiieHa MEPIEHANKYISIPHO K MAarHUTHO-
My noiro. Halitn nHaynuposannyro B npoBognuke J/1C.
8. Karymika gmusoit | = 20 cm u quamerpom d = 3 cm umeet 400 ButkoB. [1o KaTyIike UaeT TOK
| =2 A. Haiitu uHAYKTUBHOCTH L KaTymiku u MarHUTHBINA MOTOK P, MPOHU3BIBAIOIIUH TLIOMIAb €€ TOo-
NIEPEYHOr0 CEYEHMUSI.



9. MarsuTHBIN TOTOK CKBO3b cosieHou 1 (0e3 cepaeunuka) @ = 5 mxB0. HaliTh MarHuTHBIIT MOMEHT
P conenounna, ecnu ero miuuna | =25 cm.

10. Karymka nanyktuBHOCTBhIO L = 1 MI'H ¥ BO3aymIHBII KOHACHCATOP, COCTOSIIUN U3 JIBYX KPYT-
JBIX MacThH auamerpoM D = 20 cM kaxkiasi, coeiMHeHbI napauienbHo. Paccrosiaue d MexIy miacTu-
Hamu 0,5 cM. Onpenenuts nepuos T KojeOaHU.

11.  Karymxka umeetr unayktuBHOCTh L = 0,144 I'n u conpotusienue R = 10 OM. Uepes kakoe Bpems
t mocie BKIIOUEHUS B KaTYLIKE IIOTEYET TOK, PaBHbIN MOJIOBUHE YCTAHOBUBILIETOCS ?

12. HunyktuBHOCTH L KojebarenmbHOro KoHTypa paBHa 1 MI'H. KakoBa momkHa OBITH 3JE€KTpOEM-
kocTb C KOHTYpa, 4TOOBI €ro PE30HAHC COOTBETCTBOBAI JITMHE BOJHBI A = 300 M?

13. Karymika quamerpom d = 10 cm, coctosiias u3 N = 500 BUTKOB MPOBOJIOKH, HAXOJUTCS B Mar-
HUTHOM 1os1e. Haiitu cpennroro DJ1C MHAYKIIMH, BOBHUKAIONIYIO B 3TOM KaTyIIKe, €CJIM UHAYKIWS Mar-
HUTHOTO I0JIs yBennyuBaeTcs B TeueHuu BpeMenu t = 0,1 c ot 0 no 2 Ti.

14. Onrtuyeckast pa3HOCTh XOJAa ABYX HMHTEp(EpPHPYIOMIMX BOJH MOHOXPOMAaTHYECKOTO CBETa
AL = 1,5\. YTo MOXHO CKa3aTh O pa3HOCTH (pa3 ITUX BOJH?

15. Ornpenenutsb JJIMHY OTpe3Ka, Ha KOTOPOM YKJIQJbIBAETCS CTOJIBKO ke JTMH MOHOXPOMAaTHYECKO-
r'0 CBETa B BaKyyMe, CKOJIbKO MX YKJIabIBaeTcs Ha oTpeske | = Smm B crekite. [Tokasarenb npeioMIeHUs
crexia n = 1.5.

16.  WneanbHble 3epKajbHYIO M YEPHYIO MOBEPXHOCTU OOJIYy4YalOT CBETOM B OJMHAKOBBIX YCIOBHSX.
Ha xakyio moBepXHOCTb CBET OKa3bIBaeT Oobliiee qaBienue? Bo ckoibko pas?

17. 3anuimMre BO3MOKHBIC 3HAYCHHUS OPOUTAILHOIO KBAHTOBOTO YKCIia | 1 MarHUTHOrO KBaHTOBOT'O
yycia My AJ1s TJIaBHOTO KBaHTOBOTO yuciia N = 4.

18.  Ompenenure 4MCIO IPOTOHOB M HEWTPOHOB, BXoAsAmuX B coctas suep: 1)'50; 2) Y0 ; 3) 0.
Kax naspiBaroTcst aTu sigpa?

19.  Paccrosinue d mMexnay aByms mieisiMu B onbiTe FOHTa paBHO 1 MM, paccrosiHue L ot mieneit 1o
9KpaHa paBHO 3 M. JUIMHA BOJHBI, HCITyCKaeMasi HCTOYHUKOM MOHOXPOMAaTHYecKoro cBera, A = 0,5 MKM.
OnpeaenuTs LIMPUHY MOJIOC UHTEP(EPEHLIUHN Ha IKpaHE.

20.  Ckonbko MITPUXOB Ha 1 MM colepXUT AUQPAKIHMOHHAS pelIeTKa, €CIM IPU HOPMaIbHOM Tajie-
HUU MOHOXpoMaTudeckoro cBera (A = 0,6 MKM), MAKCHMYM Y€TBEPTOTO MOpsiAKa OTKIOHEH Ha 30°.

21. Kaxkoit HanmensIneit paspemaromieii ciuioi R nomkHa obnagats nudpakiimoHHas pemeTka, 4ro-
OBl C ee MOMOIIBI0 MOYKHO OBLIIO pa3pelinTh JBE CIEKTPaTbHbIC TUHUY KaJusl C ATUHAMH BOJH A1 = 578
HM 1 A2 = 580 am? Kakoe HanmeHnbiiee yncio mrpuxoB N JT0KHA UMETh 3Ta pelieTka, 4ToObl paspe-
HIeHHE OBIJIO BO3MOXKHO B CIIEKTPE BTOPOTO MOpsiAKa?

22.  VYron mpenomiieHUs Jy4a B >KUIKOCTH paBeH 30°. OmpenenuTs: a) MokazaTellb MPEIOMICHHUS
KUJKOCTHU, €CIIM OTPAKEHHBIN JIyd MaKCUMAaJbHO TMOJSPU30BaH; 0) ONMPENeIUTh YTOl MEXKIY OTpaKeH-
HBIM U IPETOMJIEHHBIM JTy4OM.

23.  JlBa mossipouia OpHEHTHPOBAHBI TaK, UYTO MPOITYCKAIOT MAaKCUMyM cBeTa. Ha kakoii yron ciemy-
€T MOBEPHYTh OJINH U3 HUX, YTOOBI MHTEHCUBHOCTH MPOIIE/IIET0 CBETa YMEHbIINIACh HAITOJIOBUHY?

24.  OmnpenenuTh MaKCHMAaJIbHYIO CKOPOCTh Umax (DOTORIIEKTPOHOB, BHIPHIBAEMBIX C TIOBEPXHOCTH Ce-
pebpa (4 = 4,7 3B) ynbTpaduoneToBbIM HU3IIy4eHHEM C JUTMHOM BOJIHBI A = 155 HM.

25.  OmnpenenuTh PHEPTHUIO MEPBOTO BO30YKJAEHHOTO COCTOSHUS W TIEPBBINA MOTCHIIMA BO30YKIACHUS
aToMa BOJIOpoOJa.

26.  O1eHUTH BBIXOJ DHEPTHU B PEaKIIUU JeNIeHUs Aapa ypaHa 235, B KOTOPOM Ha HYKJIOH TTPUXOJIUT-
cs1 Heprus cBsa3u 7,6 MaB, ¢ obpazoBaHueM ockoikoB — 6apust 139 u kpuntona 94, 1u1st KOTOPBIX dHEP-
TUs CBSI3U Ha HYKJIOH paBHa 8,7 MaB. Cuutats, 4to 0okoi0 40 M»3B sHeprun yHocutcs HEHTPOHAMHU U
raMMma-u3JIy4eHHeM.



27.  OueHuTh HA IPEMEpE peakiuu cuHTe3a - H+2H—> He sHepruio, BbIIENSEMYIO HA OJIMH HYKJIOH.

Macca aromoB aeirepus my =2, 01410 a.e.m., renust mz = 4, 00260 a.e.m.

TumoBo# BapuaHT 2K3aMEHAIIMOHHOTO OWJIeTa TI0 pa3jieiaam
«JaexkTpomMaraernsM. Kojaedoanus v Boaubl. OnTuka. OcHOBLI GHU3HKH aTOMAa M ATOMHOI'0 S/IPA»

MHMHHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPAIINN
(enepajibHOE rocy1apcTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHHe BbICIIero 06pa3oBaHusi
«MypMaHCKUI APKTUYECKNIH YHUBEPCUTET»

(®PT'AOY BO «MAY»)

HNHuctuTyT: HTEIEKTYyallbHBIX CHCTEM M IIU(PPOBBIX TEXHOJIOTUH
Kadenpa: Briciieit mareMaTuku U GU3NKH
Hanpasnenue nogrorosku:  09.03.02.
HanMenoBaHMe TUCITUTUTHHBI dwusuka , _2__ Kypc, 3 cemMecTp
JK3aMeHAIIMOHHBIN OmeT Nel
1. MaruutHas uHAYKUHUs. MarHUTHBIM MOMEHT BUTKa ¢ TOKOM. [IpwHIMI cynepno3uiuu mar-

HHUTHBIX MOJIEH.
2. Wntepdepenius cBeTa: MpOCTPAaHCTBEHHAs! U BPEMEHHAs! KOT€PEHTHOCTh, CI0KEHUE BYX KO-
repeHTHBIX Kosiebanuit (onbIT FOHTa).
2 2 4
3. OuenuTh Ha npuMepe peakuuu cunTesa ;H+;H—,He sHepruio, BbliensieMyl0 Ha OJJMH HYK-

noH. Macca aromoB aeittepust my =2, 01410 a.e.m., reaust Mz =4, 00260 a.e.m.
3aB. xkadenpoit BMu®d B.B. JleButec
YTBepKICHO Ha 3acelaHuu Kadeapbl
[Tporokon Ne __ ot 2024 r.

Ouemca KpnTepml OICHKMU O0TBETA HA JK3aMCHEC

Obyuarommiics TIIyO0KO M MPOYHO YCBOWJI MPOTPaMMHBIN MaTepHa, UCUepIIbIBAOLIE, IOCIe-
Omnuuno JIOBAaTENbHO, YETKO M JIOTHYECKH CTPOIHO €ro M3jaraeT, yMeeT TECHO YBSA3bIBATh TEOPHIO C
NPaKTUKOM, HE 3aTPYAHAETCS. C OTBETOM IPH BHAOM3MEHEHUH BOIIPOCA.

OO6yuarommiicss TBEpIO 3HAET MaTepHall, TPaMOTHO M TI0 CYIIECTBY M3JIaraeT ero, He JOIycKas
CYIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOC, BIAJCET CIEHUAIBHON TEPMHUHOJIOTHEH Ha
Xopouwo JIOCTAaTOYHOM yPOBHE; MOTYT BO3HHKHYTH 3aTPYIHEHHUS NPH OTBETE HA YTOYHSIOUINE BOTPOCHI
[0 paccMaTpPHBAEMON TeMe; B LIEJIOM JEMOHCTPHPYET OOILIYIO PYIUIMIO B IpeAMETHON 00a-
CTH.

O6y‘IaIOH.[I/II\/'IC$[ HMMECT 3HAHHS TOJIBKO OCHOBHOI'O MaTe€puaia, HO HE YCBOHWII €ro /:[eTaneﬁ, J0-
ITyCKACeT HETOYHOCTHU, HCAOCTATOYHO MPaBUIIbHBIC q)OpMyJ'II/IpOBKI/I, IJIOXO BJIaACECT Cri€enualib-
HOU TepMHHOJ’IOFHeﬁ, JOITYCKACT CYIICCTBEHHBIC OIIMOKHU IIpu OTBETC, HEAOCTATOYHO OPHUCHTH-
PYCTCA B HICTOYHUKAX CHICIIUAJIM3UPOBAHHbBIX 3HAHUI.

Yooenemeopumenwvno

OOyuarommiicss He 3HACT 3HAYUTEIBHOM YacTH MPOTPaMMHOTO MaTephaia, JOIYCKaeT CyIIe-
CTBCHHBIC OIIMOKH, HAPYIICHUS JIOTHYECKON TTOCIICAOBATEIFHOCTH B U3JIOKCHHUU TIPOTPAMMHO-
Heyoosnemeopumenvno | TO MaTepHana, HE BIAAEET CIELNUAIbHON TEPMHHOJIOTUEH, HE OPUEHTHPYETCS B MCTOYHMKAX
CIIEUATTU3UPOBAHHBIX 3HAHUI.

Her oTBeTa Ha mocTaBjIeHHBIN BOIPOC.

OreHka, ToOJTydeHHAsE Ha dK3aMeHe, epeBoauTCs B Oaiel («5» - 20 6amnoB, «4» - 15 6amnos,
«3» - 10 6amnoB) u cymmupyercs ¢ 6amiamMu, HAOpaHHBIMH B XOJI€ TEKYIIETO KOHTPOJIS.

Hrorosas onenka no CymMmapHBbIe 0a/171bI Kpurepnu onenuBanns
AUCHUILINHE (MOAYJIIO) Mo JUCIHUIINHE (MO-
AYJII0), B TOM 4HCJIe

BrimoraeHs! Bce KOHTPOJIbHBIC TOYKH TCKYILETO KOHTPOJIA HAa BbICO-

Omauuno 91 -100
KOM YpOBHE. JK3aMEH CllaH




BblInosiHeHBI BCE KOHTPOJIbHBIE TOYKH TEKYNIEr0 KOHTPOJIS. DK3aMeH
Xopowo 81-90 p Y p
claH
KoHTpOJIbHbIE TOUKH BBITIOJIHEHBI B HEMOJHOM 00beMe. DK3aMeH
Yooenemeopumenwvno 70- 80
claH
Heyooenemeopumenvno 69 u mMeHee KoHTpOJIbHbIE TOUKH HE BBITIOJHEHBI WM HE CJIaH 9K3aMeH

5. 3a1aHusl IMATHOCTUYECKO# PadOThI JIs1 OIEHKH Pe3yJIbTATOB 00y4YeHHs 10 JUCHHUILINHE
(MoayJ/110) B paMKaxX BHYTPeHHeil U BHElLlIHell He3aBUCUMOM OlleHKHM KavyecTBa 00pa3oBaHMs

@®OC comepXUT 3agaHus Ul OLUEHUBAHUS 3HAHUM, YMEHHUH W HABBIKOB, JAEMOHCTPHUPYIOLINX
yYpOBEHb C(HOPMUPOBAHHOCTH KOMIETESHIIUI ¥ MHAMKATOPOB UX JOCTH)KEHUS B IIPOIIECCE OCBOCHUS JIHC-
HUTITAHBL (MOYJIs).

KommekT 3amanuii pa3paboTan TakuM 00pa3oM, 4TOOBI OCYIIECTBUTH MPOLEAYPY OLCHKH Kax-
JI0M KOMIETEHINH, (POPMUPYEMBIX TUCIUILUIMHOM (MOyIeM), y 0Oydaromerocs B MMCbMEHHOH (opme.

ConeprkaHre KOMIUIEKTA 3aJaHUN BKIIIOYACT: MeCcnogble 3a0anus U paciemHule 3a0aiu.

KoMiuiekT 3a1aHuil TMATHOCTHYECKOI PadoThI

Koaq v HauMeHOBaHHe KOMIIETEHIIMM: OIIK-1 Cnocoben NPUMEHATDL €CTCCTBCHHOHAYYHBLIC H
oﬁmemmcenepmﬂe 3HAHUA, METOAbI MATEMATHYECCKOI0 aHAJIM3a U MOAC/IHPOBAHUA, TCOPETUYC-
CKOI'0O M SKCIIEPUMCHTAJILHOI'O HCCJIEIOBAHUSA B leO(l)eCCHOHaJ'II)HOﬁ ACATCJIbHOCTH

Bapuant Nel
3aganue 1. [Ipu usmepenun Qusuveckoll BETUYUHBI €€ UCTHHHOE 3HAUYEHUE MOJIYYUTh He-
BO3MOXHO HM3-3a MPHUCYTCTBUS MHoOrpemHocrei. Kakoe 3HaueHue u3MepseMOil BEIIMYHUHbI
IIPU IPOBEJICHUH CEPUU U3MEPEHUM IPUHUMAIOT 32 ICTUHHOE 3HAYeHHE?
Bapuanmor omeemos:

@) TabIMYHOE 3HAYCHUE 8) cymMMa 3HaueHui

0) cpenHee 3HAYCHHE 2) IpOM3BEICHNE 3HAUCHU

3aganue 2. PazHOCTh MeX1y pe3yabTaTOM MU3MEPEHUS HEKOTOPOU BEIHUMHBI X U €T0 UCTHH-
HBIM 3HAYCHUEM Xy HA3BIBACTCA ...

BapuaHmbl omeemoe.

@) OTHOCUTEJILHOU MOTPEUTHOCTHIO 6) a0COTIOTHOI NMOTPENIHOCTHI0

0) cly4aifHON TOTPEITHOCTHIO 2) CUCTEMAaTUUYECKOM MOTPEITHOCTHIO

3apanue 3. Knacc rounoctu amnepmerpa 1,0. MakcumanbHas cuiia TokKa, OTCUMThIBaeMast 1o
mkane npudopa 10 A. Onpenenure mpuOOPHYIO MOTpenrHOCTh ammepmetpa. Oteet 0,1 A

3aganue 4. OnpenenuTe AaBjieHUE Ha JHE Bojoema rinyouHoi 5 m. [InmotHocts Boasr 1000
kr/M°, atMoc(eproe napnerne 101 kIla. OTger: 150 xIla

3ananme 5. OnpenenuTs CHIIy 3JEKTPUYECKOro ToKa | B 3aMKHYTOW LienH, B KOTOPOU Aei-
ctByeT uctoyHuk J/[C € = 2 B ¢ BHYTpEHHHM conpoTuBiieHHeM I = 1 Om 1 BHEITHUM CO-
npotusieHreM R = 3 Om.

Bapuanmuer omeemos:.

a)l A 6)054
0)2 A4 2)34




3amanue 6. B 3aMKHYTOM NpOBOSIIIEM KOHTYPE MOJHBIA MAarHUTHBIN MOTOK @ U3MEHUJICS C
4 B6 no 8 B6 3a Bpems t = 2 c¢. Onpenenutb Moayib cpennero 3nadenust 3/[C &; dJIeKTpo-
MarHuTHOW WMHITYKIIHH.

Bapuanmer omeemos:

a) 1B 6) 0,5 B
6)2 B 2)3B
3amanue 7. YTon MEXay HampaBI€HHEM MarHHTHOTO W TeorpaHuecKoro MeEpHIHaHOB

Ha3bIBAIOT.

6) MArHUTHBIM OTKJIOHECHHEM
2) AeBHaIUCH

Cl) MAargouMTHBIM HAaKJIOHCHUCM
6) MAardMuTHbBIM CKJIOHCHHEM

3ananue 8. Yactora xonebanuii yactuil cpeanl cocrabnser 10 ', amuna Bosnnsl 2 M. Kako-
Ba CKOPOCTh paclpOCTpaHeHUs BOJIHbI? OTBET: 20 m/c

3ananue 9. OnacHbIM Ui )KU3HU YEJIOBEKA SIBIISIETCS MOPAKECHHUE DJIEKTPUUECKUM TOKOM 00-
nee 20 MA. Kakoe HampspkeHUE MOXKET MPEACTaBIsATh ONACHOCTh IS KU3HU 4elioBeKa?
DIIEKTPUUYECKOE CONMPOTUBIICHUE TEJla YEJIOBEKA MPHU MOBPEXICHHON Koxke okoio 1000 Owm.
OTBeT: 20B

3ananne 10. [Ipu nepexoze cBeTa U3 cpeapl C MOKa3aTEIEM MIPETOMIIEHUS N1 B Cpelly TOKa3a-
TEJIEM MPEJIOMJICHHS N, HE U3MEHAETCH ...

@) IJTMHA BOJIHBL;

0) yacToTa;

8) CKOPOCTh CBETa;

2) HalpaBJIEHUE PACIIPOCTPAHEHHUSI CBETA.

Bapuant Ne2
3amanue 1. [TorpemHOCTh, KOTOpasi UMEET BEPOSTHOCTHBIN XapakTep, MOSBICHUE KOTOPOM
HE MOYET OBITh TPEIYNPEKICHO Ha3bIBACTCA ...
Bapuanmol omeemos:
@) CUCTEeMaTHYEeCKON
0) MHCTPYMEHTAIILHOMN

8) rpy0Ooii
2) CTaTUCTHYECKOi

3aganue 2. HampsokeHue usmepsercs BOJIBTMETPOM C mpenenoM usmepenus 6 B. Kimace
TOYHOCTH BOJbTMETpa 2,5. Onpenenure abCOMOTHYIO TOTPEIIHOCTD 3TOTO mpudopa. OTBeT:
0,15B

3aganue 3. [IpuBeaure dhopMyny sl OTHOCUTEIHHOW MOTPEIIHOCTH & pe3yibTaTa Cepuu
M3MEPEHUN (PU3NUECKON BETUUNHBI.
Bapuanmer omeemos:

a) 8§ =100 % 6) § =22 100 %
<xX> Ax
06) 6 =Ax - x )6 =Ax+ x

3ananue 4. Beruucnuth paboTy CHIIBI TPEHUS A, COBEPILAEMYIO MPH MPSMOJIMHEHHOM PaB-
HOMEPHOM TIePEMEIICHNH Tella IMO/I ACHCTBUEM ITOCTOSIHHOM cuitbl F = 2 H Ha paccTtosiHEe S

=2m.

Bapuanmul omeemos:
a) 4 [lnc 6) — 4 JInc
0) 2 [l 2) — 2 Jlnc

3aganme 5. Ykaxure NpaBUIbHOE ONpPEEICHNE aMIUTUTY bl KoeOaHui




BapuaHmbl OMmeemos.

a) MAaKCHUMAJIbHOC¢ CMCIICHUEC M3 I10J10-
KCHHUS PABHOBECHSA

8) BpeMsl COBEPIICHHSI OJHOTO TOJIHOTO
KOJIeOaHus

0) uncno KojaeOaHui, COBEpIIAEMBIX 32
CIMHUILY BPEMCHU

2) CMCHICHUC U3 TTOJIOKCHUS PAaBHOBCCHA
B HpOI/I3BOJ'IBHBII71 MOMCHT BPEMCHHA

3aganue 6. 13 sxecTu BeIpe3aiy TPU OJMHAKOBBIC ACTATH B BUJIE dJUTUIICa. J[Be AeTanu pas-
pe3aji Ha YeThIPe OJIMHAKOBBIC YACTH. 3aTeM BCE YaCTH OTOJBUHYJIU APYT OT Apyra Ha OJIu-
HaKOBOE€ PACCTOSIHUE U PAaCcCTaBHIIM CUMMETPUYHO OTHOCUTEIBHO ocu OO0

C A0
ofs <ls

I Iz I3
JI1st MOMEHTOB uHEpLUK OTHOCUTENIBHO ocu OO' cripaBeNIMBO COOTHOIICHUE ...

0)11212213; 8)11<12<13;
6)Il<12:I3; 2)[1>12>I3.

3apanue 7. YT0J, KOTOPBIA 00pa3yeT BEKTOP HAIPSKEHHOCTH HMarauTHOro mosst 3emmu ¢

TUIOCKOCTBIO TOPU30HTA B JIAHHOW TOYKE, HA3bIBACTCS

@) MATHUTHBIM HAKJIOHEHHEM | 6) MArHUTHBIM OTKJIOHCHHEM
0) MarHUTHBIM CKJIOHCHUEM 2) AeBHaIUeH

3aganue 8. Hampsok€HHOCTD AIEKTPUYECKOTO TMOJI B HEKOTOPOoil Touke paBHa £ = 200 Bewm.
C xaxait cunoii F 6yzer meiictBoBaTh mosie Ha 3apan ¢ = 107 Ki?
Bapuanmer omeemos:

a) 200 TH 6) 200 -u H
6)2-10"H 2)0,5-10"H
Saua}me 9, I[JII/IHLI BOJIH ﬂ. BHUINMOTI'O CBE€TA JIC)KAT B AHUAITIA30HEC ... MKM:
a)A>1.2; 6)0,8<1<12; 0) 1> 0,8.
0)0,4<1<0,8; 2)A <04

3anganme 10. Onpenenute paboTy BbIX0Ja A 3JIEKTPOHA W3 HATPUs, €CIM KpacHas TpaHuIa
dorordpdexra Ay =663 1. (h = 6,6321073*Jorcec).
Bapuanmur omeemos:
a) 3 Jloc
6) 3*10°° JTouc

8) 10?7 JTxc
2) 10 [T

Bapuant Ne3
3ananue 1. [IpousBesas dyerbipe paza U3MEPEHUSI PACCTOSHUS MEXIY KAKUMHU-TO IBYMsI TOY-
KaMu, MOJy4Ylin ciienyromue 3nadenust: 2805,8 m; 2889,3 m; 2895,0 m; 2830,5 m. Cpennee

3Ha4YeHUe:
2805,8 + 2889,3 + 2895,0 + 2830,5
2 = 2855,15 m.
Yemy paBHO cpefHEE 3HaUEHUE 0cie OKpyrieHnusa? OTBeT: 2860 m




3ananme 2. Knacc Tounoctu BosbT™meTpa £, = 0,5, MakcuMasnbHasi BEJIMYMHA HAMPSIKECHHUS,
orcunThiBaeMas 1o mkaie npudopa Umax. = 100 B. OnpenenuTs HHCTPYMEHTAIBHYIO (ITpH-
O6opHyro) norpemHocts AU BosbT™METpA.

Bapuanmur omseemos:

a) 05B 6) 0,05 B

6) + 05 B 2) + 0,05 B

3aganue 3. B mporiecce BBIYHCICHUN OBUIO MONMYY€HO 3HAYCHHE BEIWYMHBI X = 27,47 +
0,18. Kak mpaBuisHO 3anucath pesynbrar? Oteer: x = 27,5 1+ 0, 2.

3aganue 4. MOMEHT CHIIbI OTHOCUTEIBHO HEMOIBUKHOM TOUKH (LIEHTPA) paBEH:

Q)M = [ﬁ' X 7).

6) M = [ x F|.

o) |M| = (7 x F).

o) |M| = (F x 7).

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

3ananmue 5. YpasHenue bepuynimn szz + pgh + p = const BeIpakaeT 3aKOH COXPAHCHHUS:

@) NOTEHLUAIbHON YHEPIHH;
0) UMITyJIbCa;

6) KUHETUYECKOM dHEepruu;
2) JHeprum;

0) MOMEHTA UMITYJIbCA.

3aganue 6. JlamMnoBbBIN peocTaT COCTOUT U3 IATH ANEKTPUUYECKUX JIAMIIOUEK, BKIFOUYEHHBIX
napauienbHo. ConpoTuBIeHUE Kaxa0i samnouku paBHo 350 Om. Haiitu compoTtuBiieHue
peocTara, KOrja: @) ropsiT BCe JIAMIIOYKH; O) BBIBUHUYMBAIOTCS TpH Jammouku. Oteer; a) 70
Om: 0) 175 Om.

—

3ananue 7. Kak HanpaBiieHa BepTUKAJIbHAsSI COCTABIISIONIAs HaNpsskeHHOCTH H maruTHOTO
1oJist 3eMJIM B CEBEPHOM TOJIYIIAPUH:

@) BBEpX 68) BIICBO
0) BHU3 2) 8npaso
3aganue 8. [IpssMoii mpoBo, MO0 KOTOPOMY TeUeT TOK CHIoN | =3 A, pacroyioKeH B OJTHO-

POHOM MAarHUTHOM I10JI€ NEPIEHIUKYISPHO JIMHUSM MarHUTHOM MHAYKIMHU. C Kakol cuion
F neiictByer mosie Ha OTpe30K mpoBojaa jumHou | = 1 m, ecniu MarHuTHAs MHIYKIKS paBHa B
=1Tn?

Bapuanmuer omseemos:

a) 1H 6)3H
6). 2 H 2) 6 H

3aganue 9. Ykaxure GopMyiy, BEIpaXaIONIyI0 B3aHMOCBSI3b MAacChl H SHEPTUU B TCOPHUH OT-
HOCUTEIBHOCTH.
Bapuanumer omeemos:

2 n
a)E=% 6)E:70
6). E=hv 2) E= mc?

3aganue 10. YkaxuTe, CKOIBKO HEHTPOHOB COIEPHKUT AAPO U30TONA aTOMA Tenus: SHe.
Bapuanmer omeemos:

| a) 1 | 8) 3




| 6) 2 | 2)5

Bapuant Ned
3aganme 1. lllxana amnepmerpa umeer 150 nenenuil. IlpenenbHoe 3HaYeHHE CHIIBI TOKa
Iypen. = 75A. Onpenenure ueny nenenus mikansl. Oteet: 0,5 A/nesienne.
3apanme 2. Knacc tounoctu amnepmerpa E, = 1,0. MakcumanbHas cuiia TOKa, OTCUUTHI-
Baemas mo mkaige npubopa, Imax. = 10 A. OnpenenuTs MHCTPYMEHTAIbHYIO (TPUOOPHYIO)
norpeurHocts Al amnepmerpa.
Bapuanmur omeemos:

2) 0,1 A B)+0,1A
6) 10 A ND+10A

3aganmue 3.

K Kaxx10# IMO3UIIMK TIEPBOTO CTOJIOIA MOA0EPUTE COOTBETCTBYIOIIYIO MO3UIUI0 0003HAYCHHUS
TOKa Ha U3MEPUTEIILHBIX MPUOOPaX U3 BTOPOTO CTOJIONA U 3AIHUIIUTE B TAOJIHILY BHIOpAaHHBIE
UQPHI T0JT COOTBETCTBYIOIIUMH OYKBaMHU.

a) IlocTosTHHBIH TOK; N ~~
0) IlepemenHbIil 0THO(A3HBIN TOK; ) —
6) I1oCTOsIHHBIN U TEPEMEHHBIN TOK; 3) ~
a) 0) 8)
2 3 1

3aganue 4. KoopaunaTa x MaTepuanbHON TOUKM 3aBHCHUT OT BPeMEHH 110 3akoHy x =2 t3,
Haiinure e€ ckopocTh B MOMEHT BpeMeHH t = 2 ¢ ?
Bapuanmur omeemos:

a) 12 m/c 8) 6 m/c
0) 24 m/c 2) 18 m/c

3amanme 5. Teno maccoii 150 kr 1 o6semMom 0,2 M° MITIaBaeT Ha MOBEPXHOCTH BOIEI,
TIOTHOCTH KoTopoit 1000 kr/m>. HaiiTi 06bem morpyskenHoi yactu Tena. Otser: 0,15 m3

3ananme 6. B pesynbTare kpyroBoro mpoiiecca ra3 cosepumi padory 4 = 1 [owc u nepenan
OXJIAJIUTENIO KOMMUecTBO TetuioThl Q2 = 4 /lowe. Onpenenuts Tepmudeckuid K11/ n mukna (B
MPOIICHTAX).

Bapuanmuvl omeemos:

a) 40 % 6) 30 %
6) 25 % 2) 20 %

-
3anganme 7. Kak u3MeHseTCs HaNpsHKEHHOCTh H MarHUTHOTO 1Ot 3eMITH OT TMOJIFOCOB K 9K-
BaTOpY:

| a) yBenuunBaercs | 0) yMeHbIIaeTCs |

3aganue 8. DieKkTpUUECKOE CONMPOTHUBIIEHNE BEPXHETO POTOBOrO CIJIOSI KOXKM Y€JIOBEKa IpHU
HEMoBpexAeHHON Koxke 0koso 100 kOwm, a mpu noBpexieHHON Koxke 1 KOM. DneKkTpudyecknii
po6oil KOXM YeIoBeKa HacTymaeT npu HanpsbkeHuu okosio 200 B. Kakue 3Hauenus umeer
Cujia TOKa IPU STOM HANpPSDKEHUM IPU HENMOBPEXKICHHON KOXKE M TOCIE DJIEKTPHUYECKOTrO
npo6os? Oteet: 2 MA; 0.2 A.



3apanue 9. CKOpocTh camoJjieTa C peakKTUBHBIM aBurareneM 950 km/4. Pazmax KpbUibeB —
12,5 m. Haittu 3/1C uHIyKIIMK, BOSHUKAIONIYIO Ha KOHIIAX KPBUILEB, €CJIM BEPTUKAIbHAS CO-
CTaBJISIIOIAs MHAYKIIUK 3€MHOTO MarHuTHOTro noJist paBHa 50 mxTi. OTBert: 165 mB

3ananue 10. OnpenenuTs S5HEPTUIO &, GOTOHA, KOTOPOMY COOTBETCTBYET JJIMHA BOJIHBI A =
300 mu (h = 6,632103*orcec).

Bapuanmur omseemos:

a) 6,63+ 10°*° /e 6) 19,89 - 10 Toic
6) 2,215- 10°34/Ioc 2)2,21- 102 e




