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1. IlepeyeHb KOMIIETEHIMA M1 YPOBHU UX C(POPMHUPOBAHHOCTH MO U CIUILIIN-
HaMm (MOayJisiM), MpakTukaMm B npouecce ocsoenust OITIOII BO

B mporecce ocBoeHus o00pa3oBaTeNbHONW MPOrpamMMbl Y OOyYaromIerocs B
X0J1€ U3YUYCHUSI TUCHMUIUINHBI « Dusuxay» NOMKHA cCHOPMUPOBATHCS KOMIETEHIUU:
OIIK-1

Kpurepuu onpeznenenust cpopMUpPOBAaHHOCTH KOMIIETEHIIMI HA PA3IMYHBIX
YPOBHSIX UX (popMHUpOBaHUS

Munexc koMmeTeHIInn ConepxaHue KOMIIETCHIIUN

Cnoco0eH OcylIecTBIATh MOUCK, KPUTUUECKUN aHAJIU3 U CUHTE3
HH(bOpMaL[I/II/I, MNPpUMCHATH CUCTSMHBIHN nmoaxona MOjid pelicHUd

YK-1.
IIOCTABJICHHBIX 3aJa4.

KO}I 1 HAUMCHOBAHUEC WHIHUKa-
TOpa JOCTUIKCHUA
KOMIICTCHIIN

Bunel 3apatuit
1Tt POpMUPOBAHUS
KOMIIETEHIINH

O1ieHOYHbIE CPEACTBA 1JIA
OLIEHKH YPOBHS c(HOpMHU-
POBaHHOCTH KOMITETCHIIMH

HN-3 yk-1 3HAaeT U MOHMMAET
OCHOBHEBIE ¢dusnveckue
sBIICHUS. U (yHTaMEHTaIbHbIC
(bu3nvecKre 3aKOHbI, TPaAHHIIbI

JICKIIH,
nabopaTopHbie paboThI
CaMOCTOSITENIbHAs paboTa

VYcTHBIN O1IpocC, pelieHue 3a-
Ja4, OTYETHI IO 1aboparop-
HBIM paboTam, BOIIPOCHI IS
IIPOBEJICHUS 3a4€Ta, 3a4eTa C

OLIEHKOH, 9K3aM€eHa, TEeCTOBbIC

X MIPUMEHUMOCTH K
BaXHEHUILIUM busnuecKkuM 3ajanus
rporeccam B pamMKax
CHCTEMHOI0  IOJAXoJa  JJi

PEIICHHUA MMOCTABJICHHBIX 3a/ia4

YPOBHU OCBOEHHW A KOMIIETEHIIUU YK-1

®opMyIIHpOBKa:
CrOCOOEH OCYIIECTBIIATH MOUCK, KpUTUUECKUI aHaJIN3 U CUHTE3
uH(}OpMaLH, MPUMEHITh CUCTEMHBIN MOJIXO0/ JIJISl PEIICHUS
IIOCTABJICHHBIX 3a1a4.

YK-1

Crynenu ypoBHEH OTnuyuTenbHbIE TPU3HAKU

OCBOEHHS
KOMIIETEHIIUI
2 cemecTp
5 CTy/IEeHT JOJKEH 3HATH: OCHOBHBIE (DM3UYECKHUE SABJIECHUS U OCHOBHBIE
Toporossrit 3aKOHBI pasgena ¢Qu3nku «MeXaHuKa», OCHOBHBIE (PU3MYECKHE

(Y10BIETBOPHTCIIBHBII) BEJIMYUHLI U (U3MYECKHE KOHCTAHTBI, WX CMBICH, EJUHMIBI HMX

M3MEpeHus; (QyHIaMEHTaIbHble (QHU3MUECKUE ONBITH; Ha3HAuYCHHE
BaXHEWIINX (PU3NUECKUX TPUOOPOB.

CTyneHT MOIDKEeH yMETh: OOBSCHUTh OCHOBHBIC MPUPOIHBIC SIBICHUS
U d3pdexTl ¢ NOo3UIMH  (PYHAAMEHTAIBHBIX  (U3NYECKHUX
B3aWMOJICHCTBHI; yKa3aTh, KAaKHE 3aKOHbI MEXaHHWKH OIMUCHIBAIOT
JTAaHHOE SIBJICHHE.

CTyneHT [OHKEeH BJa/eTh. HAaBBIKAMH HCIIOJIB30BAaHHUS OCHOBHBIX
3aKOHOB U PUHIIMIIOB MEXAHUKH B PAKTUYECKHUX MPHIIOKEHHUIX




[IponBuHyTHII
(xoporo)

CTy,ZIeHT JOJI’KEH 3HATh. OCHOBHBIC (1)I/ISI/II-IGCKI/IC SIBJICHUA 1 OCHOBHBIC
3aKOHBI  pa3nenoB  ¢Gu3uku  «MexaHuka», «TepMOIMHAMUKAY.
«Konebanust ¥ BOJHBI); T'PaHUIBI WX TPUMEHIEMOCTH, OCHOBHBIC
¢u3nyeckre BEIMYMHBI U (PU3NYCCKHE KOHCTAHTBI, UX ONpEICIICHHE,
CMBICI, CHOCOOBI M €IMWHHUIBI HUX HU3MepeHHs; (yHIaMEeHTaJIbHbIE
¢u3nyeckre  ONBITHI, HA3HAUCHHE  BAXHEHIINX  (U3NUICCKHUX
puOOPOB.

CTymeHT JOMKEH yMeTh: OOBSCHUTh OCHOBHBIE HAOIIOIaeMbIe
NPUPOJHBIE ¥ TEXHOTEHHBbIE SBICHUS M dS(Q(EKThl ¢ Mmo3uImid
(yHIaMEHTANbHBIX (DU3UYECKUX B3aMMOJACWCTBUI, yKa3aTb, Kakue
3aKOHBI MEXAaHWKM OIMCBHIBAIOT JaHHOE siBIeHUEe WiH d(hdekr;
HNCTOJIKOBBIBATH CMBICJI (I)I/I?;I/I‘IGCKI/IX BCIIMYNH )41 HOHSITHﬁ;
3aMMChIBaTh ypaBHEHHs ISl (QU3NYECKHX BelndnH B cucteme CU;
paboraTh ¢ mpubdopaMu U 000PYIOBAaHUEM COBPEMEHHOU (PU3NIECKOIA
nabopaTopun

CTy,Z[eHT JOJIPKCH BJIaJACTh: HaBbIKAMHW HCIIOJIbB30BAHUA OCHOBHBIX
3aKOHOB W TPHUHIUIIOB MEXaHWKA B BAKHEHIINX MPAKTUYCCKHX
IMPUIIOKCHUAX,; HABBIKAMH NIPUMCHCHHA OCHOBHBIX MCTOI0B (1)I/I3I/IKO'
MaTeMaTUYECKOTO aHaiM3a I PENICHUS EeCTeCTBCHHOHAYYHBIX
3a]1a4; HaBbIKaMH TPABUIIBHOM 3KCILTyaTallud OCHOBHBIX PUOOPOB U
000py/I0BaHUsI COBPEMEHHOM (hU3NYECKOH 1a00paToOpHH;

Bericoknii
(oTnHIuHO)

CTyneHT J0JKEH 3HaTh: OCHOBHbBIE (PM3UYECKUE SBJICHUS U OCHOBHBIC
3aKOHBI  pasfena  gmumkn  «MeXaHuKa»;  TpaHHIB  HUX
MPUMEHSAEMOCTH, IPUMEHEHNE 3aKOHOB B BAKHEHIIINX MPAKTHUECKUX
MPHUJIOKECHUSAX; OCHOBHBIE (M3NYECKHE BEIUYMHBI H (PU3UIECKUE
KOHCTaHTBl, HUX OINpEAENeHUEe, CMBICI, CHOCOOBI M EAMHHUIBI X
n3MepeHus; (pyHmamMeHTanabHbIE (PU3MUECKUE OIBITHI U WX POJb B
pa3BUTHM HAayKW; Ha3HAYeHWE M TPUHIMIBI JACHCTBUS Ba)KHEMIINX
(buzmyecKkux mpudoOpoB.

CTyneHT JAOKeH YyMeTh: OOBSICHUTh OCHOBHBIE HaOII0/1aeMble
MPUPOJHBIE ¥ TEXHOTEHHBIE SBICHUS M OS(PDEKTh ¢ Mmo3uImi
(byHIaMEHTaNbHBIX (DU3UYECKUX B3aMMOJACWUCTBUI, yKas3aTb, Kakue
3aKOHBl MEXaHHKH OIHMCHIBAIOT aHHOE SBIEHHE WIN 3(QeKT;
UCTOJIKOBBIBATh ~ CMBICH  (PU3UYECKUX BEIMYUH U  TOHATHUH;
3alUChIBATh ypaBHEHMA Ui (usndeckux BennuuH B cucteme CU;
paboTath ¢ mpubopaMu U 0O0PYIOBAaHHEM COBPEMEHHOMN (PU3HUECKOM
7a00paTOpPHH; HCHOJIB30BaTh pa3IWYHBIE METOAMKH (PH3MIECKHX
U3MEpeHuid W 00pabOTKM  HKCIEPUMEHTAIBHBIX  JAHHBIX;
UCTIONIB30BATh  METOABI  (PU3MYECKOT0O M MaTeMaTHYECKOTo
MOJICIMPOBAaHUS, a TaKXkKe MPUMEHEHHS METOAOB  (U3UKO-
MaTeMaTH4ecKoro aHanM3a K PELICHUIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX ¥ TEXHUYECKHUX MPOOIIEM.

CTyZ#eHT NOJKeH BIIaJieTh: HABBIKAMH HCIIOJIb30BAaHHSI OCHOBHBIX
3aKOHOB MEXAaHUKHU U MPUHIIMIIOB B BAYKHEUIIINX MMPAKTHYECKUX
NPUIOKEHUAX; HABBIKAMH IPUMEHEHHS OCHOBHBIX METO0B (PU3UKO-
MaTeMaTHYeCKOr0 aHaJIN3a JJIsl pEIIeHUs] €CTECTBEHHOHAYYHBIX
3aJ1a4; HaBBIKaMH MTPABUIIBHON SKCILUTyaTallud OCHOBHBIX MPHOOPOB U
000pyI0BaHUs COBPEMEHHOM (hU3UYECKOM J1a00paTOpUH; HaBBIKAMH
00pabOTKH U MHTEPIIPETUPOBAHMSI PE3YIHTATOB SKCIIEPUMEHTA;
HaBBIKAMHU HCIIOJIb30BAaHUS METOJI0B (PU3MYECKOTO MOJICTUPOBAHUS B
WHXCHEPHOH IPaKTHKE.




3 cemecTp

[Toporossiii
(YIOBIETBOPUTEIHHBIN)

CTyneHT [0/LKeH 3HaThb: OCHOBHBIE (M3WYECKHE SIBICHHUA U
OCHOBHBIE 3aKOHBI pa3zena GU3NKU «DIEKTPUYECTBO U MATHETU3M,
OCHOBHbIE (DU3MUECKHE BEIMYMHBI U (U3NYECKHE KOHCTAHTHI, UX
CMBIC]I, €IUHMIIBI UX M3MepeHHs; (yHIAaMEHTalbHble (QU3NUECKUe
OTIBITHI; HA3HAYCHNE BAXKHEHIINX (HPU3NIECKUX TPUOOPOB.

CTyeHT 10/1KeH yMeTh. 00BbsCHUTh OCHOBHBIE IPUPOHbIE SIBICHUS
u  dPdexTtel ¢ no3uuud  QyHIAMEHTANbHBIX  (U3UYECKUX
B3aUMOJICHCTBUN; yKa3aTh, KaKH€ 3aKOHbI D3JEKTpUYECTBA U
MarHeTH3Ma OIKCHIBAIOT IaHHOE SBJICHUE.

CTyneHT A0JKeH BJaJeTh: HaBbIKAMU HCIOJIb30BAHMS OCHOBHBIX
3aKOHOB U MPUHIUIIOB 3JIE€KTPUYECTBA U MAarHETU3Ma B MPAKTUUYECKUX
MIPUIIOKECHUAX

[IponBuHyTHII
(xoporo)

CTyleHT [J0JKeH 3HaTh: OCHOBHBIE (U3MYECKHE SBICHUS U
OCHOBHBIC 3aKOHBI Pa3eioB GU3UKH «IITEKTPHUECTBO U MATHETH3M»,
TpaHUIBl UX MPUMEHSEMOCTH, OCHOBHBIE (DM3MYECKHE BEITUYMHBI U
¢u3MUeCKre KOHCTAHTBI, HMX OIpPENeNICHHEe, CMBICH, CIIOCOOBI |
CAMHUIBI UX HM3MEpEeHHs; (QyHIaMEHTaJIbHbIE (U3NUECKHE ONBITHI;
Ha3HAYCHUE BaXHEHIINX (PU3UYECKUX TPUOOPOB.

CTyneHT JOJKeH YMeTh: OOBSCHUTH OCHOBHBIE HaOJro1aeMble
NPUPOJIHBIE W TEXHOTEHHbIE SBICHUS W S((DEKTH C MO3HIUA
(yHIaAMEHTANbHBIX (DU3MYECKUX B3aUMOJCHCTBUI; yKa3aTh, KakKue
3aKOHBI AJIEKTPUYECTBA M MarHeTH3Ma OIKCHIBAIOT JAHHOE SIBJICHUE
wm  3(@deKT; HCTOIKOBBIBATH CMBICT (UINIECKUX BEIUYHH H
NOHATHHN; 3amChIBaTh ypaBHEHHA JUIS (PU3MYECKUX BEIHYMH B
cucreme CH; paboratb ¢ npubopamMmu u 000pYyIOBAHHEM
COBpEMEHHOM (hu3nueckoii 1abopaTopun

CTyneHT [ODKEH BJA/eTh. HAaBBIKAMH HCIIOJIB30BAaHHUS OCHOBHBIX
3aKOHOB 3JIEKTPHYECTBA U MAarHETH3Ma B BXHEHIIUX IMPAKTHYECKUX
MPUIIOKCHUSAX; HABBIKAMH MPUMEHEHHSI OCHOBHBIX METO/IOB (PH3UKO-
MaTeMaTH4ecKoro aHanuuW3a JUId peIICHHsS eCTECTBEHHOHAYYHBIX
3aJ1a4; HaBbIKAaMH TPABMIIBHOM SKCILTyaTallid OCHOBHBIX TPUOOPOB U
000pyI0BaHUsI COBPEMEHHOMN (hu3nuecKoi 1abopaTopuu;

Bricokwuii
(oTHMuHO)

CTyneHT J0JKEH 3HaTh: OCHOBHbBIE (PM3UUECKUE SBJICHUS U OCHOBHBIC
3aKOHBI pasjienia U3UKU «DIEKTPUYECTBO M MArHETH3M»; TPAHHUIIBI
UX [PUMEHSEMOCTH, IPUMEHEHHE 3aKOHOB B  BaKHEHMIIMX
MPAKTUYECKUX TPIJIOKEHHUIX; OCHOBHBIC (DH3MUECKUE BEIMYUHBI U
¢u3nyeckrue KOHCTAHTBI, UX OIpEJIeIEHHe, CMBICH, CIIOCOObI U
eIMHUIBI UX M3MEpEeHHS; (hyHIaMEHTaIbHbIC (U3NYECKHE OIBITHI U
UX pOJib B Pa3BUTHM HAyKH, Ha3HAUYCHHE WM TNPUHLMIIBI JEHCTBHS
BOKHEUIUX (PU3HMUECKUX MPHUOOPOB.

CTyneHT JAODKeH yMeTh: OOBSICHUTh OCHOBHBIC HaOII0/1aeMble
IPUPOIHBIE M TEXHOTGHHbIE SBICHUS U d3((dEeKTsl ¢ MO3UIUi
(yHIaMEHTaNbHBIX (DU3UYECKUX B3aHMMOJACWCTBUI, yKa3aTb, Kakue
3aKOHBI AJICKTPUYECTBA MU MAarHETH3Ma ONMCHIBAIOT AAHHOE SIBICHHUE
wii 3(deKT; HCTOIKOBBIBATH CMBICH (U3UUYECKUX BEIUYHH H
MOHSATHH; 3allUCHIBATh ypaBHEHHA JUIS (PU3MYECKUX BEIHYMH B
cucreMe CH; paboratb ¢ mnpubopamu u  000pYyJOBaHUEM
COBpPEMEHHOH (U3NUECKON Tab0paTOpHH; MCIOIb30BaTh Pa3IHYHbIC
METOJIUKH du3nueckux U3MEpEHUI u 00paboTKH
9KCTIIEPUMEHTAIBHBIX JJAHHBIX; UCIOJIb30BaTh METO/IbI (PU3UUECKOTO
MaTeMaTU4YeCKOr0 MOJCIMPOBAHUS, a TAK)Ke MPUMEHEHHS METOJI0B




(U3NKO-MAaTEMAaTHYECKOTO aHaNMM3a K PEHICHUI0 KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHUYECKHUX MPOOIIEM.

CTyneHT [OJDKeH BJaNeTh. HaBBIKAMH HCIIOJIB30BAaHUS OCHOBHBIX
3aKOHOB 3JICKTPUYECTBA U MarHeTH3Ma M NMPUHIMIIOB B BaXKHEUIIMX
MPAKTUYECKUX TPWIOKCHHUAX; HaBBIKAMH TPUMEHEHHS OCHOBHBIX
METOJIOB  (PM3MKO-MAaTEeMaTHMYECKOr0  aHaluW3a Uil pelIeHHs
€CTeCTBEHHOHAYYHBIX 3a/1a4; HAaBBIKAMH MPaBUIBHON IKCILUTyaTalluu
OCHOBHBIX NpPHOOPOB M OOOPYIOBAHUS COBPEMEHHOH (PU3NUYECKOM
nabopaTtopur; HaBbIKAMH OOpaOOTKM W  HMHTEPIPETHUPOBAHHS
pe3yabTaTOB SKCIIEPUMEHTA; HABBIKAMH MHCIIOJIb30BAHUS METOOB
(U3NIECKOTO MOJICTUPOBAHUS B MH)KCHEPHOH MPAKTHKE.

4 cemecTp

[Toporossiii
(YAOBIETBOPUTEIHHBIN)

CtTyneHT JoMKeH 3HaTh: OCHOBHbIE (PM3NYECKUE SBJICHUS U OCHOBHBIE
3aKOoHBI pasnena Gusuku «OnTUKa», OCHOBHBIE (pU3UYECKHE
BEJIMYMHBI W (U3MYECKHE KOHCTAHTBI, MX CMBICI, EIWHUIBI HUX
u3MepeHus; (QyHIaMEHTAIbHbIC (U3WUECKHE OTBIThI, HA3HAYCHUE
BOKHEUITUX (PU3HUECKUX MPHUOOPOB.

CTyneHT JOHKEH YMETh: OOBSICHUTh OCHOBHBIC TIPHPOJIHBIC SIBICHUS
u  dbdexTel ¢ To3MIMA  (PYyHIAMEHTAIBHBIX  (PU3MUECKHUX
B3aMMO/JICHCTBUM; YyKa3aTh, KAaKWE 3aKOHBbI OINTHKU OIKCHIBAIOT
JTaHHOE SIBJICHUE.

CTymeHT IOJKCH BIIAJIETh. HABBIKAMHU HCIIOJIB30BAaHUS OCHOBHBIX
3aKOHOB U MPUHITUTIOB ONTHKHU B MPAKTHYECKUX MPUITOKEHUSIX

[IponBuHYTHII
(xopor1o)

CTyneHT J0JKEH 3HaTh: OCHOBHbBIE (PM3UYECKHE SBJICHUS U OCHOBHbBIC
3aKOHBI pa3nenoB Qu3nKu «ONTHKA», TPAHUIBI UX MPUMEHSIEMOCTH,
OCHOBHBIC (DM3MYECKUE BEIWYMHBI U (PU3NYECKHE KOHCTAHTHI, WX
OTIpEeNIeTICHNE, CMBICT, CHOCOOBI W EOUHHIBI WX W3MEPECHHS;
(byH1aMeHTaNbHbIe (HU3MYECKHE OIBITH; Ha3HAYCHHE Ba)KHEUIINX
(u3HYeCKUX MPUOOPOB.

CryneHT JOJKeH YMeTh: OOBSCHUTb OCHOBHBIE HaOJrofaeMble
MPUPOJHBIE ¥ TEXHOTEHHBIC SBICHUS M OS(O(EKTH ¢ Mo3UIHl
(GyHIaMEHTaNbHBIX (DU3UYECKUX B3aHMMOACWCTBUI, yKa3aTb, Kakue
3aKOHBI ONTHKHA OINHWCHIBAIOT JaHHOE siBIeHWEe Wil d(ddekr;
UCTOJIKOBBIBATh ~ CMBICI  (PU3UYECKUX BEIMYMH U  IOHATUH;
3aMMChIBaTh ypaBHEHMs ISl QU3NYEeCKHX BenuduH B cucteme CU;
pabotath ¢ mpudopaMu 1 060PYIOBAaHUEM COBPEMEHHOM (PU3HUECKOi
naboparopuu

CryneHT [OMKEeH BJa/leTh: HAaBBIKAMHU HCIIOJIB30BAaHUS OCHOBHBIX
3aKOHOB W TPHUHIMIIOB ONTHKA B BAXHEUIIMX IPAKTHYECKUX
MPUIIOKECHUSAX; HABBIKAMHM NIPUMEHEHHS OCHOBHBIX METOI0B (PH3UKO-
MaTeMaTH4YeCKOr0 aHajiu3a ISl PEHICHHs eCTeCTBEHHOHAYYHBIX
3a]1a4; HaBbIKaMH MPABUIIBHOM 3KCILTyaTallud OCHOBHBIX PUOOPOB U
000pyI0BaHUsI COBPEMEHHOHN (hU3UYECKOH J1ab0paTopuu;

Bricokuit
(oTHMuHO)

CTyneHT J0JKEH 3HaTh: OCHOBHbBIE (PM3UYECKHE SBJICHHUS U OCHOBHBIC
3aKOHBI pas3aciia (1)I/ISI/IKI/I «OHTI/IKa»; rpaHUllbl UX MMPUMCHACMOCTH,
IPUMEHEHHE 3aKOHOB B BAXKHEMIIMX MPAKTUYECKUX IMPUIIOKECHUSAX;
OCHOBHBIC (bl/ISI/I‘-IeCKI/Ie BCJIMYHUHBI H (bl/ISI/I‘ICCKI/Ie KOHCTaHTBI, HUX
OIlpeNie]IeHNue, CMBICH, CHOCOObl M E€IUHMLI HX H3MEPEHus;
(dbyHIamMeHTanbHbIe (PU3NYECKHE OTBITHI U MX POJIb B PA3BUTHH HAYKH;
Ha3HauY€HUE M MPUHLMIBI JEHCTBUA BaXXKHEMIIMX (HU3MUYECKUX
npubopoB.

CTyneHT JOKeH YMeTh: OOBSICHHUTh OCHOBHBIE HaONIO/aeMble




MPUPOJHBIE ¥ TEXHOTEHHBIE SBICHUS M dS(P(EKTh ¢ Mmo3uImi
(GyHIaMEHTaNbHBIX (DU3UYECKUX B3aMMOACWCTBUI, yKas3aTb, Kakue
3aKOHBl ONTHKM ONMKCBHIBAIOT JaHHOE SBIEHHE Wi 3(QeKT;
UCTOJIKOBBIBATh ~ CMBICI ~ (PU3UYECKUX BEIMYMH U IOHATHUH;
3alMChIBaTh ypaBHEHHS IS (U3NYecKnx BenwdnH B cucteme CU;
paboTath ¢ mpubopaMu U 0O0PYIOBAaHHEM COBPEMEHHOM (PU3HUECKOM
7a00paTOpPHH; HCHOJIB30BaTh pAa3IWYHBIE METOAMKH (PU3MIECKUX
U3MEpeHud U O0pabOTKHM  IKCIEPUMEHTAJbHBIX  JAHHBIX;
UCTIONIB30BATh  METOABI  (PU3MYECKOr0 M MaTeMaTHYECKOro
MOJICIUPOBAaHUS, a TakXke MPUMEHEHHS MeETOAOB  (DU3HKO-
MaTeMaTHYEeCKOTO aHanM3a K PELICHUIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHUYECKHX MPOOIIEM.

CTy#eHT IOJDKEH BIa/IeTh: HABBIKAMH HCIOJNB30BAHUS OCHOBHBIX
3aKOHOB ONTUKA M TMPHHLUUIOB B BAXHEUIIMX MPAKTHYECKUX
MPUJIOKEHHSAX; HABBIKAMH TPUMEHEHHSI OCHOBHBIX METOJI0B (hH3HKO-
MaTeMaTU4YeCKOr0 aHajiM3a Uil PELICHUS EeCTeCTBEHHOHAYYHBIX
3aj1a4; HaBbIKAMHU MTPABUIIBHON AKCILTyaTallil OCHOBHBIX MPUOOPOB H
000py/IOBaHUsI COBPEMEHHOU (PU3NYECKO JIa0OpaTOpUU; HABBIKAMH
00pabOTKM W WHTEPIPETUPOBAHUS PE3YIbTATOB SKCICPUMEHTA;
HaBBIKAMU HCIIOJIb30BaHHUS METOZO0B (PU3NYECKOTO MOACITUPOBAHUS B
WH)KCHEPHOM IPaKTHKE.

2. MeToauyeckne, OLIEeHOYHbIE MATEPUAJIBI U CPEACTBA, ONpe/e/sIonue
NnpoueaAypbl OUEHUBAHUA CHOPMHUPOBAHHOCTH KOMIIETEHUUN (3JI€MEHTOB
KoMmIeTeHuuni) B mpouecce oceoennsi OINOIT BO

2.1 OueHouHbIe CPeACTBA ISl TEKYIIEr0 KOHTPOJIsI
Bomnpocsl 1151 yCTHOT0 onpoca

Tema 1. ®usnyeckne 0CHOBBI MEXaAHUKH.

1. Eauaunsl ¢usnydeckux BeJWYMH. Mojgenu B MeEXaHHUKE. Cucrema

orcueTta. KnuHemaTnka mMaTepuanbHOM TOUKH.

2. Tpaekropus, BEKTOp epeMelIeHus, IJINHA ITYTH.

3. CkopocTh TOCTyHaTenbHOTO JABWXEHHA. llomHOe ycKOpeHHe U €ero

COCTaBJISIIOIINE: HOPMAJIbHOE, TAHT€HIIUAIbHOE.

4.  YrioBasi CKOPOCTh U YTJIOBOE YCKOpeHHe. AOCOIIOTHO TBEPI0E TEINO.

5. CBs3b C JUHEUHBIMU CKOPOCTSIMH U YCKOPEHUSMH TOYEK BPAIAOIIErOCs

a0COJIIOTHO TBEPJOTO TENA.

6. HuepuumanbHbie cucTeMbl oTcueta. [lepBriif 3akon HeroToHa.

7. Macca tema. Umnynsc Tema. Cuma. Btopoit 3akon Hprorona. I[Ipuniun

CYyIEPIIO3ULIUH.

Cuutbl TpeHus. 3akoH AMoHTOHa-KyoHa.

9. BsaumogetictBue Ten. Tperuit 3akoH HeroToHa.

10. H3zomupoBaHHas MexaHu4eckass cucrema. lLleHTp Macc  cucTeMbl
MaTepUaJbHbIX TOUYEK U 3aKOH €r0 ABUKCHUS.

11. 3akoHBl W3MEHEHHsS] W COXpaHEHUs uMIyinbca. CBsS3b €O 2-M 3aKOHOM

©



12.
13.
14,

15.
16.

17.
18.
19.
20.

21.
22,

23.
24,

25,

HproTroHa. YpaBHEHHE IBHKEHUS TEJIa IEPEMEHHON MACCHI.

Mexanndeckasi paboTa MOCTOSSHHON ¥ TIEPEMEHHOMN CHJIBI.

Kunernueckas u noreHUManbHasi SHEPTUU. MOIIHOCTG.

3aKOH COXpaHEHHsA MexaHudeckoil sHepruu. ['paduueckoe mnpencrabiieHHE
DHEPTHH.

Coynapenue abCOMIOTHO YIIPYTUX U HEYIIPYTUX Tell.

MoMEeHT HWHepIUU MaTepuaqbHON TOYKM M aOCONIOTHO TBEPJOrO Tena.
Teopema Ilrelinepa.

MoMmeHT cuibl. YpaBHEHUE JUHAMUKH BpallaTeIbHOIO ABMKEHUS a0COIIOTHO
TBEPAOTO TEA.

MomeHT nMminyibca. 3aKOHbI COXPAHEHUS Y U3MEHEHHUSI MOMEHTA UMITYJIbCA.
CBobonubie ocu. ['upockon. Dddext Ixanndexona.

Kunernueckass »Hepruss BpallleHUS. IlonHass KuHeTHYecKass DSHEpPrus
abCOMIOTHO TBEPJIOTO TENA.

Hedopmanus TBEpAOro TeNa: ynpyras u rmiactuyeckas. 3akoH ['yka.

3akonbl Kemepa. ['paBuTaniioHHass U1 MHEPTHAasE mMacca. 3aKOH BCEMHUPHOTO
TArOoTeHUs. [ paBUTalilMOHHAS [TOCTOSIHHAS.

Cuna Tsoxectd U Bec Tena. Hanpspk€HHOCTh TpaBUTAIMOHHOTO MOJS.
Mexanuueckasi pabota mons TAroreHus. CBsi3b MeXAy HanpsLDKEHHOCTBIO U
MOTEHIAAJIOM I'PABUTALMOHHOIO ITOJIS.

Heunnepunanbhasie cuctemMbl orcuéra. Cuiel nHepuuu. Cuna Kopuonuca.

Tema 2. KoJsiecOaHus 1 BOJIHBI.

26.

217,

28.

29.
30.

31.
32,
33.

34,

35.
36.
37.
38.
39.
40,

[MapMonuveckrne KonebdaHusT M UX XaPaAKTEPUCTUKH. I'apmonnueckuii
OCLMJLIISATOP.

CBoOoaHbIE TapMOHHMYECKHE KoJieOaHWs. YpaBHEHHE TapMOHHUYECKUX
KoseOanuii. MexaHnueckre rapMOHUYecKue KojebaHusi. MareMaThyecKHid,
(bu3nyuecKuil, Npy>KMHHBIA MaTHUKHU.

CroxeHne rapMOHMUYECKUX KOJIeOaHW OJHOIO HampaBiICHHUs U OJUHAKOBOM
4acTOThl. buenus.

CrnoxxeHue B3auMHO-TIEPIICHIUKYJISIPHBIX KOJIEOAHMIA.

3aryxawmue kojebanus. JuddepeHnuaibHoe ypaBHEHHE CBOOOIHBIX
3aTyXarolMx KojeOaHui U €ro pelieHue. YpaBHEHUE 3aTyXarollux
KoJIeOaHUH.

XapakTepUCTUKH 3aTyXalolux KojieOaHui. JlekpemMeHT.

Breinyxnennsie konebanusa. Ammintya u ¢asa. Pesonanc. JIoGpoTHOCTS.
Bonnossie npoueccel. OOpa3oBaHue BOJH B yNnpyrux cpenax. [IpogonasHeie u
IIONIEPEYHBIE BOJIHBI.

VYpaBHeHnue 1ockoil Oerymieil BomHbl. @Da3oBas ckopocTh. BomHoBOE
YpaBHEHHE.

[Tpuniun cynepnozunuu. ['pynmnosast CKOpOCTb.

WUurepdepentius BosH. CTOAYUE BOJIHBI.

BomHOBOE ypaBHEHME. BOIHOBOM BEKTOP.

VYrpyrue BoJIHbl. DHEPIHsl YIPYTUX BOJIH.

Axyctuueckue BoJaHbl. D¢ dekT Jlomepa: mpoaoabHbINA, TONEPEYHBI.

[ToTok »Hepruu BojH. [110THOCTH MOTOKA SHEPTruH (BEKTOp Y MOBA).



Tema 3. MoJiekyasipaasi pu3nka ¥ TEPMOAUHAMHUKA

1. MonekynapHo-kuHerudeckas Teopusi (MKT) uneanbHbIX ra3os.

2. CTaTUCTHYECKUH ¥ TEPMOJMHAMHYECKUN MeTObl. OIBITHBIE 3aKOHbI
U7eaIbHOIO Tra3a.

3.  VYpaBuenue Knamneiipona— MeHneneena.

4.  OcunoBHoe ypaBHenne MKT uneanbHbIX razos.

5. 3akoH MakcBeijia 0 pacrpeeieHud MOJIEKYJT HI€aIbHOTO Ta3a Mo CKOPOCTSIM
Y SHEPTUSIM TEIUIOBOT'O JIBUKEHUSL.

6. bapomerpuueckas ¢popmyna. Pacnpenenenue bonbimana.

7. CpemHee 4YHCIO CTOJKHOBEHMH M CpENHSS JUIMHA CBOOOAHOTO TmpoOera

MOJIEKYJI.

OrnbITHOE 00OCHOBAHHME MOJIEKYJISIPHO-KUHETUYECKON TEOPHHU.

9. Yucno creneHeil cBOOOABI MOJEKYJIbl. 3aKOH PABHOMEPHOTO pacHpeeieHus
HHEPTHUU TI0 CTETIEHSIM CBOOOIbI MOJIEKYJI.

10. IIepBoe Hauanmo TepMoAMHAMUKH U ero [[puMeHeHre K N30IpoIleccam.

11. PaGora raza mnpu H3MEHEHHH ero oObema. TemmoeMKoCTh. AmauabaTHBIN
npotiecc. [lonurponueiit mporecc. Pabora mpu aguadbaTudeckoM mpoiecce.

12. OO6parumbic 1 HeoOpaTUMBIE TIporiecchl. KpyroBoi mporiecc (ITUKII).

13. DOHrTponus, €€ CTaTUCTUYECKOE TOJIKOBAHWE M CBSI3b C TEPMOJMHAMUYECKOU
BEPOSITHOCTHIO.

14. Bropoe Hayano TepMOAMHAMUKH. TeIJIOBbIE IBUTATENIM W XOJOJUIbHBIC
MaITHBI.

15. Hwuxkn Kapuo u ero KIIJI mis uaeansHOro rasa.

16. Peanpubie Ta3pl. Cuiibl M TOTEHIMAIbHAS DSHEPrUsS MEXMOJIECKYJISIPHOTO
B3aHMOJICCTBHUSL.

17. VYpasuenue Ban-nep-Baanbca.

18. Wzotepmbl Ban-nep-Baanbsca u ux anamus.

19. Buyrpennsis sHeprus peanbHoOro raza. Temnora u padora.

20. Dddext xoyns —Tomcona.

o

Tema 4. diiekTpocTaTUKa

1. Dnektpuyeckuil 3apsii U €ro CBOMCTBA. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOr 0
3apsaa.

2. 3akoH Kyiona. DIIEKTPOCTATUYECKOE noJe. HanpsixeHHocTh
AIIEKTPOCTATUYECKOrO HOJIA.

3. IlpuHumn cyneprno3uiuu 3JeKTpocTaTuueckux Hojel. [lone aumomns.

4. Teopema ['aycca ais 35€KTpOCTaTUUECKOrO MoJisi B Bakyyme. [IpumeHenue
TeopeMbl ['aycca K pacueTy HEKOTOPBIX 3JIEKTPOCTATHYECKUX IIOJIEN B BAKyYME.

5. Hupkynsiuus BEKTOpa HAMPSKEHHOCTH DJIEKTPOCTATHUECKOTO MOJIS.

6. Ilorenuman nsnekTpocTaTndeckoro mois. HampsikeHHOCTh Kak TpagueHT
NOTEHIMAIA. OKBUIOTCHIHUAIBHBIE IIOBEPXHOCTH. BbIUMCIIEHHE pa3HOCTH
MTOTEHIIUAJIOB 10 HAIIPSYKEHHOCTH I1OJIA.

7. Tunel gusnexktpukoB. [lomspuzanuss ausAeKTpUKoB. [lospU30BaHHOCTS.
Jvsnexktpuueckass NPOHMIAEMOCTH  CPEZBI. HanpsokenHocts  monsgs B



JIUDIIEKTPUKE.

8. Bexkrop DIEKTPUUECKOTO CMELIECHUS. Teopema l'aycca JUIA
AIIEKTPOCTATUYECKOTO MOJISI B JUAJIEKTPUKE. Y CIOBHUS Ha IpaHMIIE pa3jesia JBYX
JTURIIEKTpUYECKUX cpell. CerHeTOIEKTPUKY.

9. IIpoBOAHHKH B DIEKTPOCTATUYECKOM TOJIE. DIEKTPOEMKOCTh YEeTUHEHHOTO
MpoBOJHKKA. KoHIaeHCcaTOpBI.

10. DOneprusi cucTteMmbl 3apsA]I0B, YEAMHEHHOrO MPOBOJHUKA M KOHAEHCATOpa.
DHEeprust 3JeKTPOCTATHYECKOTO MOJS.

Tema S. IlocTOSAHHBIN JJIEKTPUYECKUNA TOK

11. IlocTOAHHBIN AIEKTPUUECKUN TOK. DIEKTPUUYECKUN TOK, CHUJIA U IJIOTHOCTh
TOKa.

12. CtopoHHHE CUITBI. DIEKTPOABUKYIIAS CUJIa U HanpsbkeHue. 3akon OMa.

13. ComnpotuBiienrne MpoBOAHUKOB. PaboTa M MOIIHOCTH TOKa. 3akoH JIKOyJs
— Jlenna.

14. 3axon OMa J71s1 HEOAHOPOAHOTO y4acTKa LEeTH.

15. IIpaBuna Kupxroda st pa3BeTBICHHBIX IENEH.

Tema 6. DjieKTPOMarHuTHbIE SIBJICHUS.

1. MaruutHoe mone. Bekrop MarHuTHOM uMHAYKUMW. HampskeHHOCTb
MAarHuTHOIO MOJISI.

2. MaraurHoe 1MoJie U €ro XapaKTepUCTUKUA. BeKTop MarHUTHON MHIYKIUH.
HanpsbkerHocTh MarHuTHOro mnosis. IIoTok BeKTOpa MarHUTHOM HHAYKIUU.
Teopema ['aycca s MAarHUTHOTO MOJIS.

3. 3akon buo — Capapa —Jlamuiaca u ero npuMeHEeHUE K pacyeTy MarHUTHBIX
IIOJIEV IPSIMOJIMHENHOTO ITPOBOAHUKA U KPYTOBOI'O BUTKA C TOKOM.

4. 3axoH Amnepa. Pabora no nepemMenieHuIo NpoBOIHUKA U KOHTYpa C TOKOM B

MAarHUTHOM IoJie. B3auMoaencTere napaaienbHbIX TOKOB.

Cuia Jlopenna. J[BuxeHHe 3apsSKEHHBIX YaCTUL] B MATHUTHOM TIOJIE.

6. MaruurHas HOCTOSIHHASL. EnnauIe: MarHUTHOU VHIYKIUA u
HaIPS)KEHHOCTH MarHUTHOTO TTOJISL.

7. MarnuTHoe mose ABWXKYyIlerocs 3apsaa. JleficTBMe MarHUTHOrO MOJs Ma
IOBIWKYIIUNCA 3apsAn. JBMKEHHE 3apsyKEHHBIX YacTUI] B MarHUTHOM IIOJIE.
Yckopurenu 3apsokeHHbIX yacTull. Jddext Xoma.

8. Uwupkynsuusa BekTopa B MarHuTHOrO 1o B Bakyyme. 3aKOH MOJHOrO TOKA.

9. MaruuTtHble TONSA COJNICHOMJA W Topouzaa. [loTOK BEKTOpa MarHUTHOMN
nHaykuuu. Teopema I'aycca s noss B.

10. PabGora mo mepeMenieH’0 MPOBOJHUKA M KOHTYypa ¢ TOKOM B MarHUTHOM
TOJIE.

11. DOnexkTpoMarHuWTHasT WHAYKUUA. SBIE€HHE BJIEKTPOMAarHUTHOW WHIYKIUU
(ombrTel @apanes). 3akon @apajes U €ro BbIBOJ M3 3aKOHA COXPaHEHUS
DHEPIUH.

12. Bpamienue paMku B MarHUTHOM TioJie. BuxpeBbie Toku (Toku DyKo).

13. HNunyktuBHOCTH KOHTypa. CaMOWMHAyKIMsA. SIBICHHE 3IEKTPOMArHUTHOMN
WHAYKIMHU. fIBJIEHME B3aMMHOM WHAYKUMW. B3auMHas WHIYKTUBHOCTb.
NHayKTUBHOCTH COJIEHOUIA.

o



14. Tokum mnpu pa3MblKaHUM M 3aMbIKaHWM 1eNW. B3auMHas WHIYKIUS.
TpancdopmaTopbl. JHEPrust MATHUTHOTO TIOJIA.

15. MarautHble CBOICTBa BellecTBa. MarHUTHbIE MOMEHTBI JJICKTPOHOB U
aToMOB. MaruutHoe 10J€ B BellecTBE. Turmbl MarHeTukoB. Jlua- u
napamarieTusM. HamarnmyeHHOCTh. MarnuTHass BOCHPUMMYMBOCTH U
MAarHuTHas NPOHULIAEMOCTb. Y CJIOBUS HAa TPAHULIE pa3zena ABYX MarHETUKOB.

16. ®eppomarnerviku U ux cBoicTBa. IIpupoma deppomarnernsma. Kpupas
HaMarHuuyuBaHus. MarautHseiil ructepe3uc. Touka Kropu.

Tema 7. BoanoBas onTuka

1. OcHoBHbI€ 3aKOHBI ONTUKH. [loka3aTens npenomieHus. TOHKHE JTUH3BI.
[TocTpoenue n300pa>keHuii B TMH3AX.

2. VYpaBuenus MakcBemna: nuddepennmanbias 1 UHTerpajibHas Gopma.

3. [Tnockas 35eKTpoMarHuTHasi BOJIHA. DHEPrus AJ€KTPOMAarHUTHOT O TOJIS.
Bekrop Ymosa-IloitHTHHra.

4. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.

3) WuTepdepentus ceera. Y cinoBusi UHTEp(HEPEHIIMOHHBIX MAaKCUMYMOB

U MUHUMYMOB.
6 HuTepdepeHiius B TOHKUX TUICHKAX.

1. [Tpunuwmn I'rourenca-dOpenerns.

8 Hudpakius ceera. Merona 300 Openens.

9. HMudpakuus Openenst Ha KPYTJIOM OTBEPCTHH U JTUCKE.

10.  JIndpakmus Opaynrodepa Ha OITHOM IICIH.

11.  JIndpaxmuonnas pemerka. Judpakuus Opaynrodepa Ha nudpemérke.
12. Hudpaxkuus Ha npocTpaHcTBeHHOM pemérke. dopmyna bparros-

Bynbda.

13. EctecTBeHHBIN U MOIsIpHU30BaHHBIN CBET. 3akoH bproctepa.

14. [Tonstpu3anus cBeTa NMpy OTPAXKEHUH U MPEIOMJICHUU Ha TPaHUIE ABYX
JTURJIEKTPUUECKUX CPE]I.

15. Bpamenue miockocTu nonsipuzanny. 3akoH Mantoca.

16. Hucniepcust cBeTa. DJIEKTPOHHAS TEOPUSI IUCTIEPCUU CBETA.

17. [Tornomenue (abcopOumsi) cera. Dddext domiepa.

Tema 8. KBanToBasi onTuka

Tennosoe uznyuenue. KBanrosas runoresa I1nanka.

3aKoHBI M3ITy4YeHHS aOCOMIOTHO YepHOTro Tena. 3akoH Kupxroda.
3akonsl Ctedana-bonbiimana u cmenienust Buna.

VaerpaduoneroBass karactpoda. Dopmynsl  Panes-/xunca wu
Oiinireiina-1lnanka.

doToHbl. DHEPrUs, Macca U UMIyJIbc poToHa. /[aBnenue crera.

6. 3akoHbl BHemHero Qororddexra. 3akonsl (orodddekra Cronerosa.
VYpaBHeHne DWHIITEHHA.

Oddext KomnroHa u ero anemMeHTapHasi TEOpHUSI.

8. KopmyckynsipHO-BOIHOBOM IyaJIu3M. BosHOBBIE CBOICTBA

A e
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9.

10.

11.
12.
13.
14.

15.
16.
17.
18.
19.

MHUKpodacTull. BomHsl ae bpoitns.

CootHormienue HeomnpeaenenHocren [ 'eizendepra.

O6miee ypaBuenue Ilpegunrepa. VYpaBuenuwe Illpenunrepa st
CTAIMOHAPHBIX COCTOSIHUM.

BonHoBas ¢pyHK1IMS U ee CBOMCTBA.

Pewenue ypasaenus lllpenunrepa i 4aCTULBI B IIOTEHIIMATIBHOU sIME.
JIvHENHBI TapMOHUYECKUN OCUMIUIATOP B KBAHTOBOW MEXAHHUKE.
[TpoxokieHre YacTUIbl CKBO3b MOTEHIMAIbHBIA Oapbep. TyHHENbHbIN
¢ deKT.

Mopenu atoma Tomrncona u Pesepdopa.

JIuHeityaTeie CieKTpalibHbIE cepuu atoMma Bojgopoaa. Iloctynater bopa.
Omneitel @panka u ['epua. Criektp atoma Bogoposa o bopy.
Pesynbratsl pemienus ypasHenus [lpenunrepa st atroma Bogopoa.
KBaHToBbIE umncia 3nekTpoHa B aroMe. CnuH 3iektpoHa. [IpuHiun
[Taynu.

Tema 9. AromHas ¢pusuka

20.
21.
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.

32.

3amanme 1. [IBe npsimbie poporu nepecekarorcss noxa yriioM B = 60°. OT nepekpecTtka 1o
HUM YAQJISIOTCS. MAIlIMHBL: OJTHA O CKOpOocThio V1 =10 km/4, mpyrast co ckopocThio v2 .=+ 80
KkM/4. OnpenenuTs CKOpocTH V' U V", C KOTOPBIMH OJlHA MAIllMHA YyJaseTcs OT ApPY- Toil.

Pa3mep, cocTtaB u 3apsig aTOMHOro sigpa. MaccoBoe U 3apsI0BOE YuCIa.
JledexT Macchl U SHEPTUs CBA3M SAPA.

CnuH siApa U €ro MarHUTHBIA MOMEHT.

Snepnsbie cuibl. Mogenu siapa.

PaanoakTuBHOE U3ITy4YE€HHE U €TI0 BUIBL.

3aKkoH paanoakTUBHOro pacnana. [IpaBuna cMmemieHus.
3akoHOMEepHOCTH aib(da- u Oera-pacmaja.

Pacnan Henrpuno. I'amMma-u3nydeHue u €ro CBOMCTBA.

SnepHble peakiui U UX OCHOBHBIE THUIIBI.

[TozutpoH. bera+ -Pacman. DneKkTpOHHBIN 3aXBar.

OTKpbITHE HEUTPOHA. fIepHbIE PEAKIIMU MO JEUCTBUEM HEUTPOHOB.
Peakuus nenenus sapa. Llennasa peakuus nenenus. llonsatue o saepHou
DHEPIETHKE.

Peakiust cunTe3a  aroMHbIX  saep. [IpoGiema  ympaBisieMbIx
TEPMOSEPHBIX PEAKIIUN.

HpaKaneCKne 3alaHUA 1JI TCKYIIETr0o KOHTPOJIA

Tema 1. ®DusnuyecKre 0OCHOBBI MEXAHUKH.

[IepekpecTok MaMHBI MPOLLINA OJJHOBPEMEHHO.

3aganme 2. Touka naBuranace B Tedenne t1 = 15 ¢ co ckopocteio V1 = 5 m/c, 12=10 C co
ckopocThio V2 = 8 M/c u t3 = 6 ¢ co ckopocthio V3 = 20 m/c. KakoBa cpenHssi myTteBas

CKOpPOCTB?



3ananue 3. Teno OpomieHo ¢ GanKkoHAa BEPTHKAIBHO BBEPX cO ckopocThio VO = = 10 wm/c.
Beicora OankoHa Haja moBepxHOCTBIO 3emuin h = 12,5- m. Hamucate ypaBHEHHE IBHKE-
HUSI U OIPENEIUTh CPEIHIOI IMYTEeBYID CKOPOCTh C MOMEHTa OpOCaHWs 0 MOMEHTa Iia-
JICHUS Ha 3EMUTIO.

3ananmne 4. C BplIKH OpOCHIIM KaMEHb B TOPHU3OHTAJILHOM HampaBiieHHH. Yepe3d mnpome-
KYTOK BpeMeHM t = 2 ¢ xaMeHb ynajl Ha 3eMiro Ha pacctossHuu S = 40 M OT OcHOBaHUs
BBIIIKU. ONpeIeTh Ha4yalbHYIO U KOHEYHYIO CKOPOCTH KaMHS.

3aganue 5. Jluck pamuycom r = 10 cM, HAXOAMBIIMIICS B COCTOSHUU IOKOs, Hadajd Bpa-
aThCsA C MOCTOSHHBIM YIJIOBBIM yckopenuem 0,5 paz{/c2 . Haiitn TaHrennuanbHOe, HOp-
MajJbHOE W TIOJIHOE€ YCKOPEHHUsI TOYEK Ha OKPYKHOCTH JUCKA B KOHIIE BTOPOM CEKYHJIBI
MIOCJIC Havajia BpaIicHusl.

Tema 3. MoJiekyJsipHas pU3MKa ¥ TEPMOJIMHAMHUKA.

3aganue 1. [TopmiHeBBIM BO3YNIHBIM HACOCOM OTKA4YHMBAIOT cocya oobemoMm V. 3a oauH
IIUKJI (XOJ TOpPIIHSA) Hacoc 3axBaTbiBaeT o0beM AV. CKOIbKO cleayeT cienaTh IUKIIOB,
yTOOBI JaBJICHHWE B COCYJ€ YMEHbIIMIOCH B 1 pa3? Ilpomecc cuntath M30TEPMUUYECKUM, a3
— HJI€aJIbHBIM.

3ananme 2. /[Ba TerIoM30JMpPOBaHHBIX OaysioHa 1 M 2 HaNOJHEHBI BO3YXOM U COEIMHEHBI
KOpOTKOW TpyOKoil ¢ KpaHOM. M3BecTHbl 00beMbl OaULIOHOB, a TaKXKe JaBJICHHE MU
temrieparypa Bozayxa B HHX (Vi, P, Ty u Vo, P, T,). Haiit temmneparypy u naBiicHHE
BO3]lyXa, KOTOPBIE YCTAHOBATCS MOCJIE€ OTKPBITUS KpaHa.

3aganue 3. ['a3000pa3HbIil BOJOPOA, HAXOJUBIUMMHCSA MPU HOPMAJIBHBIX YCIOBUSAX B 3a-
KpbITOM cocyae oobemoMm V = 5,0 i1, oxnammum Ha AT = 55 K. Haiitu npupamenne BHyT-
pEHHEN HEeprum raza u KOJIM4eCcTBO OTJAHHOTO UM TerlIa.

3aganue 4. Beraucimte mokazarenb aauadatel y T CMECH, COCTOSIICH M3 Vi MOJISH Of-
HOQTOMHOTI'O ra3a 1 v, MOJIEH JBYXaTOMHOTO ra3a U3 >K€CTKUX MOJIEKYIL.

3aganue 5. B xakom ciydae k. 1. 4. nukia KapHo moBbICUTCS OOJbIIe: MPU YBEIMYECHUU
TeMIieparypbl HarpeBaresss Ha AT niau npu yMEHbBIIEHUH TEMIIEPATypbl XOJOJAWJIbHUKA HA
TaKyIo € BETMUUHY?

Tema 4. DiiekTpocTaTHKA.

3aganme 1. BbluMcIuTh OTHOLIEHUE AJIEKTPOCTATHUECKOW M TPAaBUTALMOHHOM CHUJI B3au-
MOZCHUCTBHS MEXIY IBYMs JIEKTPOHAMH, MEXAYy AByMs nporoHamu. [Ipu xakom 3Haue-
HUU YAENBHOTO 3apsjia ¢/m YacTHIbl 3TU CHJIbI OKa3aJuCh Obl PaBHBIMH IO MOJIYJIO B
cJlydae B3auMOJICHCTBHS OIMHAKOBBIX YaCTUILL?

3aganme 2. C KaKkoil CHIION B3aUMOCHCTBOBAIIM OBI JIBA MEIHBIX IIAPHUKA, KaX bl Mac- ChI
1 T, HaXoasCh Ha paccTOSIHUUM 1 M JApyr OoT Japyra, eciu Obl CyMMapHBIA 3apsja Bcex
AJIEKTPOHOB B HUX OTiaMYayics Ha 1% OT cyMMapHOTO 3apsjia Bcex siaep?



3aganue 3. /[Ba HEOONBIINX OJMHAKOBO 3aPsHKCHHBIX MIAPUKA, KKIBIA MacChl m, IIOJ-
BEIICHBI K OJJHOM TOYKE Ha MIEJKOBBIX HUTAX JUIMHBI |. PaccTosiHre Mexxay mapukamMu X
<< |. Haiitn ckopocth yreuku 3apsmoB dg/dt ¢ kaxmoro mapuka, €ciii CKOPOCTh HX
COMMKEHNsT MEHSETCS 110 3aKOHY V = a/sqrt(X), TJe a — MOCTOsSHHAS.

3ananue 4. /[Ba MOJOXKUTENBHBIX 3apsiia (1 U (2 HAXOAATCS B TOUKAX C pajuyc- BEKTOpaMu
r 1 r,. Halltn oTpuuaTenbHblil 3apsa (3 U panyCc-BEKTOP I's TOUYKH, B KOTOPYIO €ro HaJlo
MIOMECTUTh, YTOOBI CHJia, ACHUCTBYIOIIAS Ha KaXAbIM M3 ATUX TPEX 3apsaoB, Oblia paBHA
HYJIIO.

3aganme 5. ToHKOE MPOBOJIOYHOE KOJBIO paguyca I HUMEET JJIEKTPUYECKUH 3apsni (.
KakoBo Oyner mpupalieHue Cuibl, PacTATMBAIOIICH MPOBOJIOKY, €CJIM B LEHTP KOJIbLIa
MTOMECTUTh TOYEUHBIH 3apsij (o?

Tema 6. DileKTPOMArHUTHbIEC SIBJICHHS.

3ananue 1. KonebaTeapHbIil KOHTYpP COCTOMT M3 KoHAeHcaTtopa eMkocTH C = 4,0 Mmk® u
KaTymku ¢ WHAYKTHBHOCTRIO L = 2,0 mI' m axtuBHBIM comportuBiennemM R = 10 Owm.
HaiiTu oTHOIIEHHE SHEPTUM MArHUTHOTO MOJISI KATYIIKU K SHEPTUH SJIEKTPUYECKOTO T10- JIst
KOHJIEHCAaTOpa B MOMEHT MaKCUMyMa TOKA.

3ananue 2. KonebarensHblit KoHTYp nMeeT eMkocTh C = 10 mx®, naayktuBHOCTH L = 25
MmI" u aktuBHOe comportuBienne R = 1,0 Om. Yepe3 ckonbko KoneOaHUN aMIUIUTYJa TOKa
B 9TOM KOHTYpPE YMEHBIIHUTCS B € pa3”?

3ananue 3. Ha CKOJIBKO MPOILIEHTOB OTJIMYAETCSA YACTOTa ® CBOOOAHBIX KOJIeOaHUN KOH-
Typa ¢ 100poTHOCTHI0 Q = 5,0 OT COOCTBEHHOM YaCTOThI g KOJIeOaHUM ATOTr0 KOHTYypa?

3ananme 4. B xoHType, 106poTHOCTH KOoToporo Q = 50 u coOcTBeHHas yacToTa Kojeba- HUi
Vo= 5,5 k['1, BO30OYKIaroTCsl 3aTyxaroiue kojnebanus. Yepes CKOJIbKO BPEMEHH dHEPTHS,
3armaceHHas B KOHType, yMeHbIuTes B 1 = 2,0 pa3a?

3aganme 5. Metammmyeckuid IMCK paguyca a = 25 ¢cM BpaljaloT C TOCTOSSHHOW YIJI0BOM
ckopocThio ® = 130 pan/c Bokpyr ero ocu. HailTu pa3HOCTh OTEHIIMATIOB MEX]Y IIEH-
TPOM M 000/I0M JIMCKA, €CJIM:a) BHEITHETO MarHUTHOTO TIOJISI HET; 0) UMEETCsl TMEePIeH/IH-
KYJISIpHOE K JUCKY BHEIIIHEE OJHOPOAHOE MarHuTHoOE nose ¢ uaayknuei B = 5,0 mT.

Tema 7. BoainoBasi onTuka.
3aganme 1. HaliTu cpeaHio0 OCBEUIEHHOCTh OOJy4aeMOW YacTH HeNpo3padyHoi cdepsl,
€Cclii Ha HEe TMaJaeT: a) MapauieJbHbIH CBETOBOM IIOTOK, CO3/JAIOLIMHA B TOUKE
HOPMAaJIbHOTO MajJeHus1 OCBelIeHHOCTh EQ; 0) CBET OT TOUYEYHOTO M30TPOMHOTO MCTOUYHHKA,
Haxosmerocss Ha pacctosauu | = 100 cm ot nienTpa chepsol; paauyc chepbl R = 60 cm u
cuna ceera [ =36 kn.

3amanue 2. OnpenenuTb CBETUMOCTb IIOBEPXHOCTH, SIPKOCTh KOTOPOW 3aBHCUT OT

HanpasjieHus 1o 3akony L = Lo cos 9, rme & — yron Mexay HanpaBieHUEM U3JIy9EHHS U
HOPMAaJIbIO K IIOBEPXHOCTH.



3ananue 3. Hekoropast cBeTsmIasics mOBEpXHOCTh NOqUUHACTCS 3aKoHy JlamGepra. Ee
apKocTh paBHa L. HaliTu: a) cBeTOBOI MOTOK, M31ydaeMblii 31eMeHTOM AS 3Toil moBepx-
HOCTH BHYTPb KOHYCa, OCb KOTOPOIO HOPMaJIbHA K JAHHOMY 3JIEMEHTY, €CJIA YTOJI IIOJIY-
pacTBopa KOHYcCa paBeH 9; 0)
CBETUMOCTb TaKOT'0 UCTOYHHUKA.

3ananue 4. Hag uedaTpom kpyrioro croia paauyca R = 1,0 M moaBemieH CBEeTWIHHHUK B
BUJIE IJIOCKOT0 FOPU30HTAILHOTO JIMcKa miouaasio S = 100 cM’ SIpKOCTBH CBETHIIBHUKA HE
3aBHCUT OT HAIpaBJICHUS U paBHA L= 1,6%10% k/m%. Ha Kaxoii BbICOTE OT MIOBEPXHO- CTH
CTOJIa HaJ0 MOMECTUTh CBETHJIbHHK, YTOOBI OCBEUIEHHOCTh NEepU(PEepUUHBIX TOYEK CTOJa
ObL1a MakcuManbHoW? KakoBa OyzneT 3Ta OCBEIICHHOCTh?

3ananue 5. Ha Bricote h = 1,0 M Hag neHTpom Kpyrioro croia paauyca R = 1,0 m mon-
BCIICH TOYCYHBIM HMCTOYHUK, CHJIa CBETa KOTOPOro | Tak 3aBHCHUT OT HAmpaBJCHHS, YTO

OCBEIIEHHOCTh BCEX TOYEK CTOJIA OKa3bIBaeTCs paBHOMepHOi. Haiitn Bun ¢ynxuuum 1(9),

rae & — yrom Mexay HampaBlICHHEM M3IYYEHUS U BEPTHKAJIBIO, 4 TAKKE CBETOBOM IIO-
TOK, najarommmi Ha ctoi, ecym 1(0) = Ip = 100 k.

Tema 8. KBanToBasi ontuka. Tema 9. AtomHas pusuka

3aganue 1. [Iporon ¢ kunerndeckoii sueprueii T = 10 MaB nponeraer na paccrosiaum b

= 10 mM OT cBOOOJHOrO MOKOMBILIErocs 3JeKTpoHa. HallTh 3HEpruro, KOTOPyHO MOJYyYUT
AJIEKTPOH, CUUTAsl, YTO TPACKTOPHUS MPOTOHA MPSIMOJIMHENWHAs U 3a BpeMs MpOJIeTa SJIeK-
TPOH OCTAaeTCs MPAKTHUECKH HETIOABIKHBIM.

3aganme 2. Y3Kkuil TydoK o-4acTHI] ¢ KuHeTmueckod sHepruedr 1,0 M»B mamaer Hop-
MajJbHO Ha IUIATHHOBYIO Qonery tommmeasl 1,0 mxm. HabGmioneHue paccesHHBIX YacTHIL
Benercss moja yrioM 60° K HampaBlICHHWIO NAJAOIIEro Mydyka MpH MOMOLIM CUETYUKA C
KpYTJbIM BXOAHBIM OTBEpcTUEM Iomanu 1,0 oM, KOTOPOE PacCIlONOKEHO Ha PacCTOsA- HUU
10 cm ot pacceuBaromiero ydactka (onpru. Kakas 10ms pacCessHHBIX O-9acTHI Ta- JaeT
Ha OTBEPCTHUE cUETUUKa?

3aganue 3. Bpruuciuth Hambosee BEpOSTHYIO ACOPOMIEBCKYIO JJIMHY BOJIHBI MOJIEKYJ
BOJOpPOZA, HAXONAIIUXCA B TEPMOAUHAMMYECKOM PAaBHOBECUM IIPU KOMHATHOW TeMIlepa-

Type.

3ananue 4. [lonyuuTs BeIpakeHHUE NI 1€OPOIIEBCKON JJIMHBI BOJHBI A PENSTUBUCT- CKOU
YacTHIIbI, JBIDKYIIEHCA ¢ kuHetnueckod sHeprueit T. Ilpm kakux 3Hauenusix T ommOka
B OMpEJEICHUN A 0 HEPEIATUBUCTCKON dopmyse He mpeBbimaeT 1% ansa snek- TpoHa U
MpoToHa?

3aganme S. [lapayenbHbI TOTOK MOHOYHEPI€TUYECKUX 3JEKTPOHOB Maa€T HOPMAJIBHO Ha
nuadparmy ¢ y3Kou MpsSMOYTOJIbHOM 1iebio mupuHbl b =1,0 MkM. OnpenenuTs CKO- POCTh
3THX JIEKTPOHOB, €CIIM HA YKpaHe, OTCTOSIIEM OT Ienu Ha paccrosnue | = 50 cm, mupuna
HEHTpaIbHOTO AudpakioHHOro Makcumyma Ax = 0,36 Mm.



2.2 OueHOYHbIE CPeCTBA /1JIsl MPOMEKYTOYHOI0 KOHTPOJIS.

2 cemecTp
Bomnpocsl k 3k3amMeHy:
1. Cucrtemsl orcueta. CriocoOsn! 3aaHus IBUKCHUA. PaBHOMepHOC n PaBHOIICPEMECHHOC.

nBuxkeHre. CKopocTh U YCKOPEHHE B JaHHBI MOMEHT BPEMEHH.

2.  CkopocTh M YCKOpEHHE NMPHU KPUBOJIMHEHHOM ABMKeHHH. HopManbHOE 1 TaHreHIMaIbHOe
yCKOpeHHe. BpamarenbHoe 1BHKEHUE TOUKH.

3. KunemaTtnka marepuaiabHON TOYKHM M aOCONIOTHO TBEPAOTo Tena. BekTop mepemenienus,
TPAeKTOPHS, IJINHA ITyTH

4. YrioBas CKOpOCTb M YIJIOBOE€ YCKOPEHHE, UX CBS3b C JIMHEMHBIMU CKOPOCTSIMH M YCKO-
PEHUSIMU TOYEK BPAILAIOLIETrocs Teja

5. Jlunamuka marepuanbHOM Touku. Cuiia u Macca. 3akoHbl HploTOHA. 3aKOH COXpaHEHUs
uMIynasca. PeakTuBHOE JBUKEHHE.

6. Ilepsorii 3akon HetoToHa. MHepimaibHble CUCTEMBI OTCUETa

7.  Bropotii 3akoH Hetotona. Cuiibl, MacChl U HIMITYJIbC

8.  Tperuii 3akon HproToHa

9. lleHTp Macc cUCTEMBI MaTEPUAIBHBIX TOUYEK U 3aKOH €0 ABIKCHUS

10. Mexanunueckass paboTa MOCTOSHHOM M MEpeMeHHOW cuibl. MomHocTh. 3akoH J[xoyss-
Jlennia B nudpepeHnmnanbHoN 1 HHTETpalibHOM (hopmax

11. 3akoH coxpaHEHHUs MOJIHON MEXaHWYECKOI FHEPTUn

12. CBoOojaHbBIC TApMOHHYECKHE KOJICOaHUS

13. PaGota mOCTOSHHOW W TepeMEeHHOW cuibl. OHeprus. KuHermueckas SHEprus.
[loTeHnuanbHOE 1MOJIE CUIT ¥ TOTEHLUANIbHAS SHEPIrHsl.

14. Qunamuxka tBepaoro tena. [locTynarenbHoe W BpallaTenbHOE JBHKEHUE Tena. MoMeHT
cwibl. Kunernueckass sHeprus Bpawmiarouierocs Tteiaa. MomeHT wuHepuud. OCHOBHOM 3aKOH
JUHAMHUKU BPALATEIbHOTO JIBHKEHUS.

15. T'apmoHHueckoe KoJjieOaTebHOE IBUKEHUE U €0 OCHOBHBIC XapaKTepUCTHKH. BexTopHas
nuarpamMma. CoOCTBEHHBIE He3aTyXalOIME U 3aTyXaroue Konebanus. MasTHUKY.

16. VYpaBHeHHE rapMOHUYECKHUX KOJICOAaHU

17. CnoxeHue rapMOHMYECKHUX KOJIeOaHUH

18. DOmueprus ynpyrux BoiaH. [IoTok snepruu

19. Bomnsl B ympyroi cpene. [IpomonbHble W TonepeyHbIe BOJHBL. YpaBHEHHE Oerymien
BOJIHBI (TUTOCKOM U c(pepuuecKoii).

20. BomHOBOE ypaBHEHHUE (OJHOMEPHOE U TPEXMEPHOE).

21. Dmueprus, nepeHocumasi BoiaHo. MHTephepenus BoaH. CTosiune BOTHBL. AKYCTHYECKHE
BOJIHBI.

22. OCHOBHBIE NOJOXEHUS MOJEKYIAPHO-KHHETHYECKOW Teopuu. (OCHOBHOE YypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOPUHM M CIIEJCTBUE M3 HEro. 3aKOH PacHpeesICeHUs] MOJIEKYIN I10
cKopocTsaM Makcsena.

23. Bayrtpennss sHeprus. Temnora u pabota

24. bapomerpuueckas popmyna. Pacnpenenenue bonpimana.

25. IlepBoe Ha4yamo TEPMOJMHAMUKA

26. IlpumeHeHue mnepBOro Hayaja TEPMOAMHAMHUKU K H30MpoleccaM. 3aKOHbl BHEIIHETro
dboTorddexra. YpaBHeHHe DWHIITEIHHA

27. Pabora npu u3omnporeccax u aquadaTuueckoMm mporecce. TermioeMKocTb

28. Cwuibl ¥ MOTEHIIMABHAS SHEPTUS MEXMOJEKYISIPHOTO B3aWMOJICHCTBHA.  YpaBHEHHE
Ban-nep-Baansbca.

29. DKcrnepuMeHTalIbHBIE N30TEPMBI peanbHoro rasza. Dddext xoynsa-Tomcona. CxxmxeHne
ra3os.



3 cemecTp

IlepeyeHb BONPOCOB K 324YETYy C OLIEHKOM:

3akoH Kyrnona.

DJIEKTPUUECKOE M0JIE M €r0 XapaKTePUCTUKHU.

PaGora cui a1eKTpuyecKoro moJs.

I'padmueckoe n300pa>keHHE HNEKTPHUECKOTO TOJIS.

[ToTok BekTOpa HAMPSKEHHOCTH IIEKTPHUUECKOTO MOJIS.
HamnpsikeHHOCTB ¥ TOTEHIIMAI TIOJIsl TOYSYHOTO 3apsa.

Teopema l"aycca.

3akon Kynona, kak cienctsue TeopeMsl ['aycca.

PaGora no nepemenieHuto 3apsaa U3 OJHON TOYKU B APYTYIO.

0. BsBog Teopemsl ['aycca u3 3akona Kymona.

11. Kakas ¢usndeckas BeIMUYUHA U3MEPSIETCS B DJIEKTPOH-BOJIHTAX.
12.  Twunsl audnextpukoB. [onspuzanust TUdIEKTPUKOB

13. Cerneroanektpuxu. Touka Kropu.

14. Dnexrtpuueckas EMKOCTb, OIIPE/IETICHUE, €IUHULIBI H3MEPEHUSI.
15. TlocnenoBaTenbHOE M MapauieIbHOE COEIMHEHUE KOHIEHCATOPOB.
16. TlocrostHHBIH AneKTpHUECKUil TOK. 3aKoH OMa [Tt ydacTKa L.
17. PabGota u MOIIHOCTH MOCTOSIHHOTO AJIEKTPUIECKOTO TOKA.

18. TlocnemoBaTenbHOE ¥ MapauIeIbHOE COCTUHEHNE PE3UCTOPOB.
19. 3axon OMa AJis MOJIHOM LIETIH.

20. 3axon [xoyns — Jlenna.

21. IlpaBuna Kupxroda.

22. MarnautHoe none. ['paduaeckoe n3o0pakeHHe MarHUTHOTO TIOJIS.
23. MaraurtHoe MoJje U ero XapaKTePUCTUKH.

24. 3axon buo-Caapa-Jlammaca, ero npuMeHeHUeE.

25. MaraurtHoe noJje MnpsiMoro NpoBoja 6€CKOHEUHON JJTUHBI.

26. MarauaTHOE I0JIe B IIEHTPE KPYrOBOTO TOKA.

27. BzaumoeiicTBue MapajyieIbHbIX TOKOB. 3aKOH AMIiepa.

28. JleiicTBre MarHUTHOTO TIOJIST HA IBDKYIITUHCS 3apsijl.

29. Cuna JlopeHua.

30. JIBmwkeHHe 3apsKEHHBIX YACTHI] B MAarHUTHOM TIOJIE.

31. SIBneHue 3NEKTPOMArHUTHOM MHAYKIMH. 3akoH Dapases.

32. VHIyKTUBHOCTH KOHTYpA.

33. Camounaykus. /1C caMOUHIyKIMY.

34. Toku npu pa3MbIKaHUHU ¥ 3aMbIKAHUH TICTIH.

35. Bzaumnas WHIYKIUS.

36. TpancdopmaTopsl.

37. DHeprus MarHUTHOTO TIOJISL.

38. Jlma — u mapamMarHeTHKH.

39. ®eppomarneruku. [letnsa ['mcrepesuca.

40. T'apMoHWYECKHE KOJICOAHUS U UX XapaAKTEPUCTUKH.

41. CoOopHbIe TapMOHUYECKHE KOJIeOaHUs B KOIeOATETbHOM KOHTYPE.
42. JIuddepeHnnanbHOe ypaBHEHUE CBOOOHBIX 3aTyXalOIIMX KOJCOaHUH.
43. TlepeMeHHBIH TOK.

44, R, L, C Buenu nepeMeHHOTO TOKa.

45. MoImHOCTb, BblIeNIsIeMas B LMK TEPEMEHHOTO TOKa.

46. YpaBHeHue MakcBeiia A 2IEKTPOMAarHUTHOTO TIOJISI.

RO ~NoOR~LDNE

OuenuBanue pe3yabTaToB 00ydeHus B opMe YpoBHs C(HOPMHUPOBAHHOCTHU DIIEMEHTOB
KOMIIETEHIIMN IIPOBOJMTCS IIYTEM KOHTPOJSA BO BpPEMs IIPOMEXYTOUYHOM aTTECTALUU



BO 2 ceMecTpe B popMe 3K3aMeHa, B 3 cemecTpe B opMe 3a4eTa ¢ OLICHKOM:
Kpurepun, Ha OCHOBE KOTOPBIX BBICTABIISIFOTCS OLIEHKW IPHU MPOBENECHUHM TEKYIIErO
KOHTPOJISL U IPOMEXKYTOUHOM aTTecTalluy NpUBEAEHbI B Ta0M. 1.

OueHka «HEYyJOBJIETBOPUTEIBHO» CTABATCSA TAKXKE B CIIydasiX, €CIM OOy4JaroIIHiics He
OPUCTYNaJl K BBHINOJTHEHUIO 33aJaHUsA, a TaKKe NpPU OOHAPYKEHUM CIEIYIOIINX
HapYILICHUMN:

— CIIMCBIBAHMUE;

— IUIaruar;

— ¢danbcuduKalmsa JTaHHBIX U PE3YyJIbTaTOB PAOOTHI.

Tabmuma 1 — Kputepuu BbICTaBI€HUS OIEHOK MPU MPOBEACHUHU TEKYIETO KOHTPOJISI U
MIPOMEKYTOYHON aTTECTALNU

[IIkayia OLIEHKH Onenka Kputepuii BEICTaBIEHUS OLICHKU
YeTbipexOauibHas OtinyHO OOyuarouuiics OTBETHJI Ha BCE TEOPETUUECKHE
IKana Bonpocsl. [loka3an 3HaHUs B paMKax y4eOHOTO

MmaTepuana, B ToM uucie u no 3aaanusm CPC.
Bemonaun npaktnyeckue 3amanus. I[lokasan
BBICOKMII YpOBEHb YMEHHMS U  BIIAJCHUA
HaBbIKaMU IMMTPUMCHCHUS MMOJTYUYCHHBIX 3HAHUHN U
YMEHUH MpH pelIeHUH 337ad B PACIIMPEHHBIX
paMKax y4eOHOro maTepuasa.

XOPpOIIIO OOyuaromuiicsi OTBETHJI Ha OOJIBIIYIO YacTh
TEOpETUYEeCKNX BOMpocoB. llokazan 3HaHUSA B
y3KUX  pamMKax  y4eOHOro  marepuana.
BemonmHun  mpakTh4YeckMe W 3aJlaHus ¢
JIOTTYCTUMOM MOTPEITHOCTBIO. [Mokazain
XOpOLIMM YpPOBEHb YMEHMs M  BIIAJICHUS
HaBBIKAMU MTPUMEHEHHS TTOJTYYCHHBIX 3HAHHUN U
YMEHUH IIpU pelIeHUWH 3a7a4 B paMKax
y4eOHOTO MaTepuaa.

YIOBIIETBOPUTEIBHO OOyuaromyecs npyu OTBETE HAa TEOPETUYECKHE
BOIIPOCHI M IIPU BBINOJHEHUU ITPAKTHYECKUX
paloT, MPOAEMOHCTPUPOBANl HU3KUHA YPOBEHb
3HAaHUH WM YMEHWMM IIpU pEUICHUM 3a7ad B
paMmkax ydeOHoro Matepuana. [Ipu oTBerax Ha
JIOTIOJTHUTEIIbHBIE BOMNPOCHl OBLIM JIOMYILIEHBI
HENPABWJIBHBIE OTBETHI

HEYJI0OBJIETBOPUTEIBHO OOyuaromyecs npyu OTBETE HAa TEOPETUUYECKHE
BOIIPOCHI M IIPU BBINOJHEHUU IPAKTUYECKHUX
pa0boT, MPOAEMOHCTPUPOBAT KpallHE HU3KHNA
YPOBEHb 3HAHUI U YMEHHUI MPH PEIICHUU 3aa4
B paMKax ydyeOHoro matepuana. IIpum oTBetax
Ha JIOTIOJIHUTEIbHBIE BOIPOCHI OBLIO TOMYIIEHO
MHO’KECTBO HENIPaBUJIBHBIX OTBETOB

4 cemecTp
IlepeyeHb BONPOCOB K 3a4€TY:
1. OcHOBHBIE 3aKOHBI ONTHKH. [10THOE BHYTpEHHEE OTpakeHHeE.
2. Tonkue nuH3b1. M300pakeHne ¢ MOMOIIBIO JIWH3.
3. ®dopmyna JIUH3HI.




4, Jlyna (yBeIUUUTENBHOE CTEKIIO).

S. JlanpHO30pKOCTh U OIM30PYKOCTh. PaccTosiHMe HaMITydIIIero 3peHHsI

6. Abepparus (MOrpeuIHOCTb ONTUYECKUX CUCTEM).

7. OHepreTUYeCcKUe U CBETOBbIE (POTOMETPUUYECKUE BETMUUHBI.

8. KopmyckynsipHasi 1 BOJIHOBast TCOPHH CBETA.

9. [Tpunnumn ['rolireHca — OCHOBa BOJTHOBOW TEOPHH CBETA.

10. [Mpuniun [foiireHca 1 3aKOHBI MPEIOMIICHUS U OTPAXKESHHUS.

11. WnTepdepennus ceera. Onpit FOHra.

12. Wutepdepenius cBeta B TOHKUX TUIEHKAX (0OIIME PEACTaBICHUS).

13. Kosea HeroToHa.

14. [Mpumenenue unrepdepenmu. IIpocBeTnénnas onTuka.
Hudpakuus ceera

15. [puniun [oiirenca u uaTEpHEpeHIN

16. HMudpakuus @paynrodepa Ha ogHOM menn Pacnpenenenrne HHTEHCUBHOCTH CBETA.

17. Hudpakuuonnas pemeérka. Pactipenenenie MHTEHCUBHOCTH CBETA.

18. Pazpemraromias cnocoOHOCTh. onTudeckux npudopos. Kpurepuii Pasest.

19. Pa3pemaroniasi cnocoOHOCTb MUKPOCKOIIOB U TEJIECKOIOB.

20. Pazpemraromias cnocoOHOCTB ri1a3a.

21. EcrecTBeHHBIN U NTOJISIPU30BAHHBIN CBET.

22. [Tonmy4yeHune MOMIPU30BAHHBIX JIYUCH.

23. 3akoH Mantoca.

24, Bparenue miockocTu nossipu3aium.

25. JIBoitHOE JTydenpeIoMIICHHE.

26. [Tonspuzanmonnsie Mpu3Mbl (pu3Ma HUKOJIS) 1 OJIApOUIBL.
Hucniepcus ceera

217. 3aBUCUMOCTb MOKA3aTelNs MPEIOMIIEHHUS OT JITMHBI BOJIHBL.

28. Panyra — npumep aucnepcum.

29. TennoBoe u3ydeHne 1 €ro XapaKTepUCTHKH.

30. 3akon Kupxroda.

31. 3akonbl Ctedana — bonpimana u cmenienus Buna.

32. ®opmyna Panes — [Ixxunca.

33. KBanToBas runoresa [lnanka. ®opmyna Ilnanka.

34. TermnoBble NCTOYHUKH CBETA.

35. Buemnuit u BHyTpeHHUH (oT03DPEKT.

36. VYpaBHenue DitHIITEHA 1711 BHEIIHETO GoTodddexTa.

37. Monenu aroma Tomcona u Pezepdopaa.

38. JlunenyaThIid CIIEKTP aToMa BOAOPO/IA.

39. Cnexrpansuble cepun Jlaiimana, bansmepa, [lamena aroma Bogopoaa.

40. INoctynater bopa.
41.Cnektp aToma Bozopoja o bopy.

OueHuBaHue pe3ysibTaToB OOy4YeHUs B (GopMe ypoBHS CHOPMUPOBAHHOCTHU
AJIEMEHTOB  KOMIETCHIIM  MPOBOAMTCS  IyTeM  KOHTPOJS  BO  BpeMs
IPOMEXKYTOYHOM aTTecTaluu B popMe 3aueTa:

a) «3a4TeHO» — KOMIIETEHIUs C(hOPMUPOBAHA;
0) «HEe 3a4TeHO0» — KOMIIETSHIUS He C(hOpMUPOBAHA.

Kpurepuun, Ha OCHOBE KOTOPBIX BBICTABIISIFOTCS OIICHKHM IPH TPOBEICHUN
TEKYIIEro KOHTPOJIS U IPOMEKYTOYHOM aTTeCTalluy MPUBEICHBI B Ta0II. 1.

«He 3auTeHO» CTaBUTCS TakXKe B CIIy4asiX, €CJIM O0ydYaroIHiics He MpUCTyHal
K BBITTOJIHCHHIO 33JIaHUs, a TAaK)Ke TIPU OOHAPYKCHHUH CIICAYIOIINX HAPYIIICHUN:

—  CIHCHIBAHHUE,



—  TUIaruar;
—  (danpcuduKanys TaHHBIX U PE3YIHTATOB PAOOTHI.

Tabmuma 1 — Kputepum BBICTAaBICHUS OIEHOK MPU TMPOBEICHUHM TEKYIIEro
KOHTPOJISI U IPOMEKYTOYHON aTTECTALIUN
[IIkana oneHKn OneHka Kpurepuil BEICTaBIEHUS OLICHKN
NByXOaIbHas 3a4yTeHo OOyuaromuiicsi OTBETHJI Ha TEOPETHYECCKUE

IKalia

Bonpocsl. Ilokasan 3HaHMA B paMKax y4eo-
HOI0 Marepuayna. BeINOIHWI NpaKTHYECKHe
3amanus. llokaszam ymeHus U BlrajgeHus
HABBIKAMU IPUMEHEHUS IOJTY4YCHHBIX 3Ha-
HUW M YMEHHH IIPU PELICHUU 3a7a4 B paM-
KaX y4eOHOTO MaTepuaia

He 3aureno OOyuaromuecss Ipu OTBETE Ha TeopeTHYe-
CKME BOIIPOCHI U IIPU BBIIIOJHEHUU IIPAKTU-
YECKUX 3aJaHUN NPOJEMOHCTPUPOBAI HENO-
CTaTOYHBI YPOBEHb 3HAHWM U YMEHUU IIpU
pelleHNH 3a/1a4 B paMKax y4eOHOro marepu-
ana. IIpu oTBeTax Ha JONOIHUTENIBHBIE BO-
IPOCHI OBIJIO JIOMYIIEHO MHOXECTBO  HeIpa
BUJIBHBIX OTBETOB -

Kpurepun onenkn 1a6opaTopHbIX padoT
[Ipu BeIOTHEHUH TA0OPATOPHBIX paOOT 00YJAIOLINICS TEMOHCTPUPYET:
3HaAHMSA: TEOPHH pa3ziena GU3NKHU, KOTOPOMY COOTBETCTBYET JaHHas paboTa;

YMEHHsI: TPaMOTHO C(HOPMYJIMPOBATH IIE€Th YKCIIEPUMEHTA, MPOBECTH SKCIICPUMEHT M CHSTH I10-

Ka3aHus C HpI/I60pOB, 10 pe3yJibTaTaM 3KCIICPUMCHTA,

BJIAJICHUEC HABBIKAMHU: PACUCTOB SKCIICPUMCHTAJIBHBIX AAHHBIX C YYCTOM IOTPCHIHOCTH H3MC-
peHHﬁ, anp06auHH PE3YyJIbTATOB 3KCIICPUMCHTA, HAaBbBIKAMU 000CHOBaHMS BBIBOAOB U3 IIOJIYYCH-

HBIX PE3YyJIbTAaTOB U3MEPEHUN U BBIYUCIICHUIN

Otyer mo naGopaTOpHOM paboTe MPOBOIUTCS KAaK B MUCBMEHHOM (odopmieHue, NMpoBeleHHE

JKCTIEPUMEHTA), TaK U B YCTHOU hopme.

Kpurepun oneHK# BbIOJIHEHHS J1a00pPATOPHBIX padoT

3a4YTCHO

OO0 YJarOIINIiCsl IEMOHCTPUPYET:

-3HAHUS: TCOPUH paszesia PU3NKH, KOTOPOMY COOTBETCTBYET JaH- Has padoTa,
MCYEPIIBIBAIOIIE U ITOCIIEI0BATEIILHO, YETKO U JIOTHYHO M3JIaraeT MaTepHual;
-YMEHUS: TPaMOTHO ITPOBECTU SKCIIEPUMEHT U CHSTH MOKA3aHUS C MPUOOPOB, 1O
pe3yibTaTaM 3KCIIEpUMEHTA,;

-BIIQJICHAE HAaBBIKAMH: MaTeMaTH4YEeCKOH OOpabOTKM SKCIEPUMEH- TaJIbHBIX
pe3yibTaTOB,  OMPEICJICHUS  TMOTPEHIHOCTEH  KOCBEHHBIX  HM3MEpPEHHIA,
(OpMYIMPOBKH BBIBOAOB, COOTBETCTBYIOIIMX TOCTaB- JICHHOW 1eTH PabOThI

He 3auTteno

oOyuJaroluiicss He AEMOHCTPUPYET:

-3HaHMs: TEOPUH paszeiia (PU3NKH, KOTOPOMY COOTBETCTBYET JlaH- Hasl paboTa;
-YMEHHUs: TPaMOTHO MPOBECTH HKCIIEPUMEHT U CHSTH IMOKa3aHUS ¢ MPHOOPOB, 1O
pe3yapTaTaM IKCIIEPUMEHTA;

-BJIa/ICHUE HABBIKAMH: MaTeMaTH4YeCKOH OOpabOTKH HKCIEpUMEH- TaJIbHBIX
PE3yJAbTAaTOB C Y4E€TOM MOTrPELIHOCTH U3MepeHuil, (opMy- JUPOBKU BHIBOJIOB,
COOTBETCTBYIOILIHX IIETTH PaOOTBHI.




2.3. UToroBasi [MarHoCTU4eCKasi padora nmo JAMCuuIInHe

3AJIAHUA 51 JUATHOCTUUYECKOM PABOTHI IO JUCHUIIJIMHE «®U3UKA»

IIpaBubHBIH OTBET *

ConeprxaHue Bompoca

Kommerenmnus

Konu
HauMEHOBaHHUE
HHAWKAaTOpa
JIOCTHIKEHUS
KOMITETEHIIHH

= Howmep 3ananus

N3MCHCHUEC CKOPOCTHU 110
BCIIMYNHC

1. TanreH1mManpHOE YCKOPEHUE XapaKTepU3yeT:

1) HM3MEHEHHUE CKOPOCTH 110 BEJIMYUHE

2) HU3MEHEHHE CKOPOCTH M0 HampaBICHUIO

3) W3MEHEHHE CKOPOCTH B €IMHUILY BpEMEHH

4) N3MCHCHHUECCKOPOCTHU U IO BEJIMYMHE U 110 HaIlPaBJICHUIO

<
7
'—\

HUI-3 yi.1 3HAET U TOHUMAET
OCHOBHBIE (PU3HUYECKHE SBJICHU
1 pyHAaMEHTaIbHBIE
(u3HYeCcKre 3aKOHBI; IPaHUIIBI
UX IPUMEHUMOCTH K
BaOXHEUITMM (PU3NIECKUM
MpoIleccaM B paMKax
CHCTEMHOTO TI0/IX0/1a st
peuICHUA MMOCTABJICHHBIX 3a1a4

S=13m, r=1m

Teno newxkercs npsMmosmHeiHo Boab ocd OX. Ha rpaduke npeacraBieHa
3aBUCUMOCTD MIPOEKIUU CKOPOCTH Tena Ha ock OX oT BpeMeHu. 11yTh, mpoliaeHHbIN
TEJIOM 3a MHTEPBaJl BpEMEHHU OT 2C JI0 8C, U MOIyJIb IIEpeMEILeHHs Tea 3a 3TOT e

HUHTCPBAJl BDECMCHHU PABHbBIL
Fa.aic

3

2

1) S=7m, r=5m 2) S=13m, r=1m 3) S=8m, r=8m
4) S=19m, r=8m 5) S=18m, r=6m.

VK-1

HUI-3 yi.1 3HAaET U TOHUMAET
OCHOBHBIE (PU3HUYECKHE SBJICHU
1 pyHAaMEHTaIbHBIE
(H3HYeCcKHe 3aKOHBI; IPaHUIIBI
UX IPUMEHHMOCTH K
BOXHEHUITMM (PU3NIECKUM
nporeccaM B paMKax
CHCTEMHOTO ITOIX0a JUIS
pelIeHHs TOCTABICHHBIX 32134




BEPHO IJIA MHECpHIHUAJIBHBIX
CHUCTEM OTCUCTa

VYTBepkJeHue, UYTO MarepuaibHasg ToOuKa TIOKOUTCA WIH
IPSMOJMHEHHO 1 paBHOMEPHO, €CJIM Ha Hee He IEHCTBYIOT ApYrue Teja:
1) BepHO TIpH JTFOOBIX YCIOBHSIX,
2)BepHO JIsl HEMHEPIIUANBHBIX CHCTEM OTCUETA;
3)BepHO ISl MHEpLUUAIBHBIX CHCTEM OTCUETa

4) BEepHO IpH MaJIOH CKOPOCTU TOUKH

IIBIDKETCS

YVK-1

U-3 ygi1 3HaeT W TOHHMAET
OCHOBHBIC (1)I/I3I/I‘-IGCKI/Ie SIBJICHUA U

¢byHnameHTanbHble  (DU3MUECKHE
3aKOHBI; IpaHULBI ux
NPUMEHHMOCTH K  Ba)KHEHIIUM

(bHU3MYeCKUM IpoIeccaM B paMKax
CUCTEMHOTO noaxo/a TUIS
pemIeH sl TOCTABICHHBIX 3a1a4

Teno nBMKeTcs MO TPaeKTOPUH, YKa3aHHOM Ha PUCYHKE, TaK, YTO €r0 HOpMalbHOE
YCKOPEHHUE 0CTaeTCs NOCTOSHHBIM. CKOPOCTB Teja Hauboabuids B TOUKE
TPaeKTOPHHU

L

Q
\“‘*—5.
1) Q
2) K
3) M
4) L

VK-1

-3 vy

Macca el ocTaercs
HEU3MEHHOU

Kaxkoe yTBep:xkaeHue xapakTepHo At Mexanuku Herotona?
1. Macca Ten Bo3pacraer ¢ yBEJIUYECHUEM CKOPOCTH

2. Macca Ten yMEHBIIAETCs ¢ YBEIUYEHUEM CKOPOCTH

3. Macca Ten ocTaercs HEM3MEHHOM

VK-1

I/Iﬂ_‘?’ YK-1

0,09

Momnsipras macca Bogopoaa 1,0078. Ilpu nHopmanshbix yenosusax (p=0,1013 Mlla =
760 MM pT. cr. (HopMmasibHas atMocdepa) u Ttemneparypoi 273,15 K (0 °C) Vg =

2,2414x% 102 Ky0.M/MOJIb ) IUIOTHOCTH BOJOPO/Ia paBHA
1) 0,02 xr/mMoIB,

2) 0,04 xr/mMob,

3) 0,09 xr/mMoIB,

4) 0,86 xr/Mob,

5) 0,9 xr/mo1s.

VK-1

I/Iﬂ's YK-1




HaJ[ ra30M COBEPIIUIIH
paboty 350 dx

BryTpenHss 3HEprus UIeanbHOTO OJJHOATOMHO- TO Ta3a MPH aAnadaTHIeCcKOM
npoiiecce yBenu- unnack Ha AU=350 JI>k. 9T0 03HA4aeT, 4TO

1) ra3s cosepiumn pa6oty 700 JIx,

2) ra3 cosepmi padoty 350 JIx,

3) man rasom cosepimiu padory 350 JIk,

4) nan rasom cosepiumwi paory 700 JIk,

5) max razom cosepummmm pa6oty 1000 JIx.

YVK-1

HA-3 yia

yMeHbIIuTCs Ha 5,25 JIxk

MarepuanbHoe TeJI0 Maccoid M = 2 KT IBMXKETCA MO ISHCTBUEM HEKOTOPOH CHIIBI
2 3
MIPSIMOJIMHENWHO TI0 3aKOHY X=2+3t+20°=0,5t .

Kak n3MeHuTCst KHHETHYeCKast SHEPTusl TeJla C EPBOH 10 BTOPYIO CEKYHIY
JIBHOKEHHS?

1) ymenpinures Ha 5,25 Jx

2) ymenbmures Ha 10,5 Jlx

3) yBenmmuuTtcs Ha 5,25 Ik

4) ymenpmres Ha 2,25 [k

VK-1

I/Iﬂ"?' YK-1

14 Jix

Ha TCJIO0, JBHXKYIICECI BIOJbL OCH X, HCﬁCTByeT Cchjia, HU3MCHAIOHIIasACA II0

2

sakony F = 3X~ + 3 H. PaGoTa cunel Ha mHepBHIXIBYX MeTpax MyTH PaBHA
1) 10 dx
2) 14 T
3) 16 Ix
4) 32 Ik

VK-1

UI-3 yk1

10.

250 Ix

[Tpu agmabatudeckoM CKaTHU 2 MOJIeH HISabHOTO OJHOATOMHOIO ra3a €ro
Temrepa- Typa noBeicwiiach Ha 10 K. Pabora, coBepimaemas Haj ra3oM npu TakoOM
C)KaTUH, paBHA

1) 166 dx

2) 250 Ix

3) 375 Ix

4) 415 Ix

VK-1

-3 vy

11.

YMCHBIIACTCA B IBA pa3a

I[lpu  ymeHblIEeHMHM  TeMmmepaTypsl  WACaTbHOTO Traza B  4YeThlpe  pasa,
CpeTHEKBaAPAaTHYECKas CKOPOCTh MOJIEKYJT raza

1) yBenuumBaercs B 4eTHIPE pasa,

2) yMEHBIIAETCS B UETHIPE Pa3a,

3) yBenuuuBaeTcs B 1Ba pasa,

4) ymeHbIIaeTCs B /1Ba pasa,

5) yBenuuuBaeTcs B BOCEMb pas.

VK-1

-3 vy




12. ITonHy10 3HEPTUI0 Xa0THYECKOTO JABUKEHHUS BCEX MOJIEKYJ OJTHOI'O MOJIA VK-1 NA-3 yi1
, HACANBHOTO Ta3a BBIPayKaeT COOTHOILICHHE!
E=ZRT : :
2 3 ; 3 i
1) E==kT, 2)E==RT, 3)E=—RT,
2 2 2
4) E=1kr, 5 E=LIRT
2 2M
13. Kax u3mMeHHTCS 10 MOJTyJTIO HANIPSKEHHOCTH 3JIEKTPHUUECKOTO TOJISI TOUEIHOT O YK-1 N-3 ykq
yBemM4HuTCS B 16 pa3 3apsiaa Ipy YMEHBIIEHNH PAacCTOSHUS 10 3apsina B 4 paza?
1) ymenbmmres B 2 pasa
2) yBemuuutcs B 2 pasa
3) ymenbmmTcs B 16 pa3
4) yBennuuresi B 16 pa3
14. Kak u3aMeHuTCs cmiia KyJOHOBCKOI'O B3aUMO- JCUCTBHS JIBYX TOYEUHBIX 3apsIIOB, VK-1 NAJI-3 vk
yMeHbIIHTeS B 9 pa €CIIM PACCTOSHUE MEX1y HUMH YMEHBIIUTH B TPU pa3za’?
1) yBenuuuTcs B 3 pasza
2) ymeHpImuTCsA B 3 pasza
3) yBenuuuTtcs B 9 pa3
4) ymenpmutes B 9 pas
15. Bribepure m3 crmcka Bce BEpHBIE (POPMYIMPOBKH, XapaKTEPHU3YIONIUE TEILIOBYIO VK-1 NI-3 vkt

1,3,6

MaIlluHy, paboTaroulyo no nukiy Kapho.

1. KIIJI TersioBoi MalIuHbI SBISETCS MAKCUMATbHBIM.
2. KII/] TeroBoii MammHbl pasex 1.
3. KIIJ] TennoBoi MaIyuHbl 3aBUCHUT TOJIb- KO OT TEMIIEPATYP XOJOIMIbHUKA U

Harpesarells, HO HE 3aBUCHUT OT yCTPOHCTBA MAILIMHbI, a TAK)KE BUA HCIIOJIb3yEMOTr0
paboyero BelIecTra.

4, KIIJI TemymoBoii MamMHBI HE 3aBUCUT OT TEMIIEPATYp XOJOAWIbHUKA H
HarpeBaTens, W OINpeAensercs KaK YCTPOWCTBOM MaIllMHBI, TaK W BHIOM
HCIIOJIb3YEMOT0 paboyero BEIIecTBa.

S. ITuxn paboThl TEMJIOBOM MAIMHBI CO- CTOMT U3 ABYX aauabaT M OBYX
n3o0ap.

Hukn paboThl TETJIOBOM MAaIIMHBI CO- CTOMT W3 ABYX aauadar ¥ JBYX
H30TEPM.




16.

El > E2, p1 < ¢p2

Ha pucyHnke npuBejieHa KapTHHA CUIIOBBIX JIMHUH 3JIEKTpOCTATHYECKOTro moJid. s
HaNPsHKEHHOCTEH £ U MOTCHIUANIOB ¢) B TOUKaX 1 v 2 6epHO COOTHOIIICHUE:

el
2
1
1)E1=E2
2) E1 > E2
3)E1<E2
4)E1>E2
5) F1<E2
17. 3akon OMa B muddepeHunanbHoi GopMe BEIpaskacT COOTHOIIEHUE VK-1 N-3 vk
I [ N A - =
D=2 527 U537 =g 5 4)
_ - = LA
j=c-E e > A
= E=-5IR=0-@,+&f
R4y
18. Kakoe BeIpaxkeHre HanOoJIee MOJIHO XapaKTepU3yeT 3.11.C.7 VK-1 NA-3 yia
D.11.c. paBHa paboTe Mo 1. B.x1.c. paBHA IPOM3BEIEHHUIO CHIIBI TOKA HA CYMMY BHEIIHETO W BHYTPEHHETO
MepeHOCY COTIPOTUBJICHUN
MOJ0KUTEIILHOT O 2. D.11.C. - 9TO XapaKTEPUCTHKA JEHCTBYIOIIUX B HCTOYHUKE TOKA CTOPOHHMX CHII
€IMHUYHOIO 3apsa B HEBJICKTPHUYECCKOT'O ITPOUCXOKIACHUA
3aMKHYTOM 3.4.c. paBHa paboTe MO EPEHOCY MOJIOKHUTEINBHOTO SANHIUYHOTO 3apsa B
SIIEKTPHYECKON Lenu 3aMKHYTOH 3JIEKTPUUECKON HENU CTOPOHHUMHU CUJIaMU
CTOPOHHUMU CHUJIAMU
19. Kak uaMeHuTCs 10 MOTYJIIO HAIIPSIKEHHOCTD 3JIEKTPUUECKOTO TOJISI TOUEUHOTO VK-1 NA-3 yi1

yMeHbIIUTCSA B 16 pa3

3apsja Ipy YBEIMYEHUH paccTOsTHUS 10 3apsia B 4 pasza?
YMEHBIIUTCS B 2 pasa

YBENUYHUTCS B 2 paza

yBenU4HuTCS B 4 paza

yMeHbIIUTCS B 16 pa3

yBenuuures B 16 pas

agrwnPE




20.

lu?2

Bribepute BCE yTBepskaeHus, BEpHO XapaKTEPU3YIOIIUE MOHATHE "TIOJIpU3 AL
JTUAIIEKTPUKOB"
1) BexTop nonsipuzanuu onpeaensieTcs BIpaKeHHEM

L
P=Y"p, ¥V
! 1
/e Pj- AUIOJIBHBIA MOMEHT 3JIEMEHTa 00beMa JUIJICKTPHKA;
V- 00beM JUIIIEKTPHUKA
2) Tonspusanus IUSIEKTPUKOB CBA3aHA C YIIOPAI0YUBAHUEM JIUTIOIBHBIX MOMEHTOB
MO ACHCTBHEM 3JIEKTPUUECKOTO MOJISI
3) BekTop mosspu3anuy npsAMo IpONOPIHOHAIEH TOBEPXHOCTHOM IIOTHOCTH
CBSI3aHHBIX 3apsI0B
4) Tlonspuszauus IUAIEKTPUKOB CBS3aHA C PA3yIOPSIOYMBAHUEM JHIIOIBHBIX
MOMEHTOB TIO/ ICUCTBHEM 3JIEKTPHUECKOTO TIOJIS

5) BexTop nomsipuzaium He 3aBUCUT OT TOBEPXHOCTHOM TNIOTHOCTH
CBSI3aHHBIX 3apsI0B

YVK-1

HA-3 yia

21.

q"€,..-He3aBHCHMO"
OT TIOIOKEHHA 3apATA°

IToTok BekTopa E uepes moBepxHOCTE Chephl, BHYTPH KOTOPOil HAXOUTCS 3apsiy ],
paBeH:

1) 4 &, ecrm 3apAn HaXomHUTEA B LISHTpE
2) { & . HesaBHCHMO OT IOJOKESHHA 3apAIA
3q 4 € . ECITH 3apA] HAXOJHTCA B LIEHTPE

4) q 47-[8&& HE3ZABHCHMO OT IMOIOEEHHA 38-

pAna -

VK-1

W13 vy

22.

0, HE3aBUCHMO OT
ITOJIOKEHHMS JUIIOJIS

IToTox BekTOpa E 4yepe3 TMOBEPXHOCTH Cephl, BHYTPH KOTOPOW HAXOMUTCS TUMONb
C MOMEHTOM [) , paBeH:

1) ¢4 EL €CIIH HIIONb HAXOOUTCA B LEHTpe

2) 4 '€ . He3aBHCHMO OT MOIOMKEHHA THIIONA

3) ¢ 4318;;:& €CTTH THIOIb HAXOJHTCA B IEHIpe
ol
4)q 4]‘[8&; HE3ABHCHMO OT HOIOKEHHA JHIIONA
5) 0, He3aBHCHMO OT ITOJIOKEHHA JHIIOIA

VK-1

UI-3 yi1




23.

YK-1 NI-3 yic1
16

Tok I = 10 A TeueT o MIOCKOMY KOHTYPY K3 TOHKOIO IIPOBOJA, IOKa3aHHOMY Ha

pucyHke. MarautHas HHAYKIHS B LIEHTPE MeTIH paBHa ... MK 1. Cpena — BakyyM.

OTBeT OKpYTJINUTE 10 LETBIX,

W, =4n-107 Tu/m y

, paguyc n3orHytoit yactu r = 10 cm.

24. [To mpsiMoMHEHHOMY IPOBOAHUKY TEUET TOK, KaK MOKA3aHO HAa PUCYHKE. VK-1 AA-3 yia

I Kyna HanpaBieHbl THHAN HAMIPSDKEHHOCTH MATHUTHOTO TIOJIS BO3JIE
MIPOBOTHUKA?

1) 4)

2) 5)

3)




25.

10

CormpoTHBIICHHUE JIAMITHI HaKaTuBaHUA B pabodem cocrosanu 240 Om. Hampsoxernwe B
cetu 120 B. Ecmn MomtHOCTD, TOTpeOsieMasi BCEMH JIAMITOYKaMH, BKITIOUCHHBIMHA
napayuienbHo paBaa 600 BT, To B ceTh BKIIFOUEHEI ITapaJlIeIHbHO JIaMTI

YVK-1

HA-3 yia

26.

50

B nmacmopTe OBITOBOr0 KUISTHIBHUKA YKa3aHO, YTO OH MUTAETCSI OT CETU
HanpspkeHueM 220 B u ero momHocTs 1 kKBT. ConpoTUBiIEHHE 3TOr0 KUMSTUIBHUKA
COCTaBIIAECT MTPUMEPHO -Om

VK-1

UA-3 yk1

27.

BHH3

B OHOPOAHOM MArHuTHOM I10JIC HA FOpI/I3OHTaJ'H)HI)II\/'I MMPOBOJHUK C TOKOM,
HalpaBJICHHBIM BIIPAaBO, I[eflCTByeT cujia AMnepa, HaIpaBJICH- HasA

NEPICHAUKYIIIPHO INIOCKOCTU PUCYHKA OT Ha6HIO,Z[aTCJ'I$I. HpI/I 9TOM JIMHHUHU
MarHUTHOM HWHAYKIHWU ITOJISI HAITPABJICHBL

G —=1 0

F

VK-1

W13 vy

28.

L u W ymenpmarcs B 4
pasa

Bce nuneiinbe pa3Meps! KaTyIIkd YMEHBIIWIIH B 4 pa3za, HO COXPaHUIIN YHCIIO0
BUTKOB U TOK B 00MOTKe. Kak rmpu 3ToM U3MEHATCSI MHIYKTUBHOCTh L KaTyiku u
SHEPrusi MarHUTHOTO MO W BHYTpPH KaTyIIKHU?

1) L u W yBenuuarcs B 4 pasa
2) ocTaHyTCs HEU3MEHHBIMU

3) L u W yBenuuarcs B 2 pasza
4) L u W ymenbmarcs B 4 pasa

VK-1

HA-3 yka

29.

0.2

B uenu, coaepxaieid nHIyKTUBHBIN a5eMeHT ¢ L=0,1 T'H, mpoTekaeTr TOK, paBHbIN 2
A. DHeprus MarHUTHOTO TIOJIS paBHA JTx

YVK-1

-3 vk

30.

AMIUINTYTHOE 3HaUeHHE HANPSKEHUS Ha KaTyIIKe HHAYKTUBHOCTHIO 0,2 MI'H B 1ienu
MEpEMEHHOT0 TOKa paBHO 5 B. JleiicTByro11ee 3HaueHUE CUIIbI TOKA B LIeNH paBHoO 1,4
A. YactoTa nepeMeHHOro ToKa paBHa kI

VK-1

W3 yis

31.

0.5

AMIUTUTYTHOE 3HaYeHHE HANPSKEHUS Ha KaTyIlIKe HHAYKTUBHOCTH B LIETH
MepeMEHHOT0 ToKa ¢ yactoToil 2 kI'1, pano 8 B. JleiicTByrolee 3Ha4CHUE CUITBI TOKA
B 1enu paBHo 0,9 A. ITHIyKTUBHOCTB KaTyIIKH paBHA Ml'H

VK-1

W13 vy




32.

BeOepax

IToTok BekTOpa MarHUTHOM MHIYKIIMU U3MEPSETCS B:

1. BebGepax
2. Tecnax
3. KysoHax

YVK-1

HA-3 yia

33.

Ha HacC

TpaekTopust ABMKEHUS TPOTOHA B OJHOPOTHOM MarHUTHOM TIOJIE€ TIPEICTaBIISIET
co00# OKPY>KHOCTb, PACHONIOKEHHYIO B INIOCKOCTH pUCyHKa. Eciin mpoTon
BpaIaeTcs 1Mo 9acoBOM CTpeNke, TO JIMHUU MarHUTHON WHAYKIIH TIOJIS
HaIpaBJICHbI

P

. Ha Hac

. BJIIEBO

. OT HacC BIIPaBO
. Ha HacC BIJIEBO

. OT HaC BIIPaBo

O~ wN -

YVK-1

-3 vk

34.

CYILIECTBYIOT
CTallMOHAPHBIC OPOUTHI,
JIBUTASICh 110 KOTOPBIM
AJIEKTPOH HE U3Ty4aeT
3JIEKTPOMArHUTHBIX BOJIH

Kakoe u3 MMPUBCACHHBIX HUKEC BBICKA3bIBaHUH BbIpaXacT HCpBBIfI MoCTyJar Eopa:

1. CyImecTBYIOT CTallMOHAPHBIE OPOUTHI, IBUrasICh 110 KOTOPHIM 3JICKTPOH HE
M3ITy4aeT 3JIEKTPOMAarHUTHBIX BOJIH

2. NOJIOKMTENBHBII 3aps/l aTOMa PAcCpPe0TOUYEH M0 BceMy 00BEMY aToMa, a
3JIEKTPOHBI "BKpaIyieHbl" B HETO

3. aTOM COCTOMT M3 sIIPpa U 3IEKTPOHOB, MOJIOKUTEIBHBIN 3apsi/l U TOYTH BCS
Macca aToMa cOCpeJloTOUEeHa B sIipe

YVK-1

-3 vk




35.

tgis =Ny

Kaxkas hopmyna BeipaxkaeT 3akoH bprocTepa:
1. tgig=ny

2.)= Jocoszoc
3. ¢p=0aCd

YVK-1

HA-3 yia

36.

00OMEHHOE B3aUMO-
JIEHCTBUE MEXKIY
HYKJIOHAMH

KakoB xapakTep sIepHbIX CHIL:

1. oOMeHHOE B3aUMO/ICHCTBHE MEXKITY HYKIOHAMH
2. DIIEKTPUYECKOE B3aUMOIENCTBHE

3. rpaBUTAIIMOHHOE B3aUMOIEHCTBHE

4. cuibl Ban-nep Banbca

YK-1

HA-3 yka

37.

2) O3UTPOH

Ecnu gacTuiipl IMEIOT OAMHAKOBYIO UTHHY BOJIHBI Jie bpoiiis, To HanbobIiei
CKOPOCTBIO 00JIaacT. ..

1) & —yacthua
2) TIO3UTPOH
3) npoToH

4) HeWTpOH

VK-1

UI-3 yk1

38.

1)

6,6-1071

Bricokass MOHOXPOMATHYHOCTH JIA3€PHOTO M3Iy4YeHHs] 00YCIOBIeHA OTHOCHUTEIHHO

107

OOJIBIIIM BPEMCHEM XH3HHU JJICKTPOHOB B METacTaOMIBHOM COCTOSTHHH~

H=66-10"'%38-¢

YuuThiBas, 4YTO MOCTOsIHHAs [lnaHka , IIHPUHA
METacTa0MIILHOTO YPOBHS B (38) Oyjer He MeHee. ..

1) 6,6-10™

2) 1,510

3) 1,5-10™%

YVK-1

-3 vk




39.

|.|\l/(x.y.z)|2dV
3

WV (x,y,2)
3aiaHa ncu-QyHKIms yacTullbl. BEposATHOCTH TOTO, YTO YacTULIA
Oyzer obHapykeHa B 00bEMe V ompejensercs BhIpakeHHeM

W(x.2)

n v
¥(xy.2)f

)y V7
|.|\I/(x,y,z)|2dV

3)¥
¥ (x,y,2)

9 Vv

VK-1

-3 vy




40.

Ha PUCYHKAX NPUBCACHBI KAPTUHBI PACIIPEACIICHUA IJIOTHOCTU BEPOATHOCTH
HaXO0XACHUS MUKPOYAaCTHUILILI B HOTCHI_II/IaHBHOﬁ siMe ¢ 0ECKOHEYHO BBICOKUMU
creHkamMu. COCTOSIHUIO ¢ KBAHTOBEIM YHCJIOM N=2 COOTBCTCTBYCT

W ¥

VK-1

MI-3 yk1







