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Conep:xxanne

1 IlepedeHb KOMIETEHIIUI C yKa3aHHEM 3TAllOB HX (OPMUPOBAHUS B IIpoIlecce
ocBoenusa OIIOII

2 Omnwucanue mokazarteleil U KpUTEpHUEB OlIEHUBAHUA KOMIIETEHITHI Ha Pa3IMYHbIX
sTanax uxX GOpMUPOBAaHUA, OMHCAHUE 1K) OIICHUBAHMS

3 TumoBble KOHTPOJBHBIC 3aJaHHS WIH HHEIE MaTepHAlIbl, HCOOXOIUMBIC IS
OIEHKM 3HaHWI, YMEHHH, HaBBIKOB U (WIH) OIKITa JEATCIHLHOCTH,
XapaKTEepU3YIOMNX JTambsl (OpMHpPOBaHUS KOMIETCHIIMA B IIpoOIlecce
OCBOCHHS 00pa30BaTEILHOI IIPOTrPaMMBI

4 Metoau4ecKkne MaTepHANIbL, ONMPEeACIAIOIUe MPOIEAYpPhl OIIEHUBAHUS 3HAHMHIA,
YMEHMI1, HABBIKOB U (MJIH) OIBITA JIEITeIbHOCTH, XapaKTEPU3YIOIIUX 3TAIbl UX

dbopMupoBaHusa



1. IlepeyeHb KOMIETEeHIHH ¢ YKa3aHHEM 3TAallOB HX (JopMHpOBaHHA B Ipolecce
ocBoennsa OIIOII

B pesymprate m3ydeHus aucruIiTHHE « ImkeHepHas ¢QH3HKka» oOydaroluecs, B

COOTBETCTBHU  C
IIpupomooOycTpolicTBO

oIroc  BO

110

H BOJOIIOJIb30BaHHC,

HaIIpaBJIICHUIO

IIOJTOTOBKH
YIBCPXKIACHHOT'O

20.03.02
IIPUKAa30M

MunncrepctBa oOpaszoBanus u Hayku P® ot Ne 1049 ot 17.08.2020, dbopMupyiot
clieIyIole KOMIIETeHIINH, YKa3aHHbIe B Tabmule 1.

Ta0mmma 1
dopMHpOBaHHE KOMIIETeHIIHI B Mpoliecce H3YyUYeHHST THCITHILTHHBI
«n:xeHepHas QU3HKAY
Komnerenmusa HNHnukatops JTansl Bunsr OreHOYHBIE
JOCTHKECHHI (b opMHpOBaHUSA 3aHATHII IS | CpelicTBa I
KOMIIETEHITHIT KOMIIETEHIINH B | (hOpMHpOBaHU OITeHKH
mporrecce a YPOBHS
ocBoeHus OIIOII | kommereHuu | copMupoOBa
(cemectp) HHOCTH
KOMIIETEHITH
u
Kon HaunmenoBaHue
1 2 3 4 5 6
OIIK-1 | Cnocoben pemats | OITK-1.4 23 JIEKITHH, JOKJIa,
THIIOBBIE 3aJa9H CHOCOOEH peraTh Ta00OpaTOpHBI | TECTOBBIE
npodeccHOHANIBHO | THIIOBBIE 33a9l € 3aHATHA, 3aJaHHd,
il JeATeIbHOCTH Ha | B 00JIacTH MpakTH9IEeCKHe | JabopaTopHa
OCHOBE 3HAHMIT THJIpOMeITHOpaIi 3aHATHSI g pabora,
OCHOBHBIX 3aKOHOB | M Ha OCHOBE CHTYaIlHOHHA
MaTeMaTHYeCKHX H | 3aKOHOB (PH3UKH g 3a7ad4a,
€CTECTBEHHBIX KOHTPOJIbHAS
HayK ¢ pabora,
MIpHMEHEHHEM TECTOBBIE
HH)OPMAITHOHHO- 3aJaHHd,
KOMMYHHUKAITHOHH cobeceoBaH
BIX TEXHOJIOTHII He
TIK-8 Criocoben TIK-8.2 cmocoben 2.3 JIEKITHH, JIOKJIa]I,
HCIIONIB30BaTh pemaTte Ta00OpaTOpHBI | TECTOBBIE
OCHOBHBIE 3aKOHBI | IIOCTaB/ICHHBIE € 3aHATHA, 3aJaHHd,
€CTECTBCHHOHAYYH | NPUKJIA/IHbIE MpakTHIECKHe | JabopaTopHa
BIX JTHCIHIUIHH 3aJ1aud B 00JIaCTH 3aHATHA g paboTa,
(Momyeit), TUJIPOMEIIHOpaIU KOHTPOJIbHAS
METOJIBI nc paborta,
MAaTeMaTH9IeCKOro | HCIIOJIB30BaHHEM TECTOBBIE
aHamm3a u 3aKOHOB (PH3UKH 3aJjaHud,
MOJIEIINPOBaHIS CUTyaI[HOHHA
IIPU pelIeHIN g 3a7ad4a,
po(hECCHOHATHHBI cobecenoBaH
X 3amad e




IIpumeqanue:

KoMmmnerennua OIIK-1 — Taxke ¢gopMuUpyeTca B XOJi€ OCBOSHHUSA JUCIUILINH:
MaremaTtuka (06a30BbIil ypoBeHB), lIpukmagnas MateMaTnka (B THIPOMEIHOPAITHN),
®dusznka, Xumua, Okomorus, HWedopmaruka, IludpoBeie  TexHOIOTHH B
rugpomennopanuy, CTaTUCTHYECKHE METOABI 00pabOTKHU JIAHHEIX B THIPOMEIHOPAIIH,
Mexanuka, Teoperndeckas MexaHuka, ComnporuBieHne MartepuainoB, CTpouTelbHas
MexaHuka, [uapaBmuka, OOIas 3MeKTPOTEXHHKA U 3JIEKTPOHHUKA C OCHOBaMU
aBTomatuku, JlannmadroBenenue, IIpupoaHO-TEXHOTEHHBIE KOMIUIEKCHI U OCHOBBI
IpUPOA000YCTPONCTBA, TakKe B XOJI€ IPOXOKJICHHSI 03HAKOMUTEIBHON MPaKTUKH (110
UHKEHEpPHOU TI€0J/Ie3UH), O3HAKOMUTEILHOU IIPaKTHKH ([0 MEIHOpPAaTHBHOMY
[IOYBOBEJICHUIO), O3HAKOMHTENIBHOII  MPAaKTUKU (II0 TE€O0JOTHHM U  OCHOBaM
TUJIPOTEOIOTUH), O3HAKOMHTEIbHOI NpakTUKU (110 TUIPOJOTHH, KIHMMATOIOTHU U
METEOpOJIOTHH), B XOJI€ 3alUTHl BEIITYCKHON KBaM(UKAIIMOHHOI padoTHI, BKIIOYAsS
MOJITOTOBKY K MPOIIEAype 3alUTHI H MPOIEAYPY 3alTUTH.

Kommerennusa IIK-8 - — Taxke ¢opMupyercs B XOJ¢ OCBOCHHS JTHCITHILIHH:
IIpuximaguas  matematuka (B THJIpOMeNHOpanuu),  Jkojorus, MexaHuka,
Teoperndeckass MexaHuka, CoIlpoTHBIeHHE MaTepuaiioB, CTpoHUTelbHas MeXaHHKa,
I'mapaBmuka, OOmEas 53IEKTPOTEXHUKAa U SIEKTPOHUKA C OCHOBAMH aBTOMATHUKH,
CenbCKOXO03IICTBEHHOE BOJOCHAOXXeHHEe U O0O0BOJHEHHE TeppuTopuil, ['mapaBmuka
KaHaloB, [I'mJpaBiMKa TI'HJAPOTEXHUYECKUX COOPYXKEHHH, a TakXke B XOoJe
O3HAKOMUTEIIFHOH TIIPaKTHKH (II0 IIPOEKTHPOBAHHIO OPOCHUTENBHBIX CHCTEM B
KOMITBIOTEPHBIX IIporpamMMax), B XOJe 3alllHThl BBIIYCKHOM KBaTH(PUKAIIOHHOIT
paboTHI, BKIIF0Yas MOATOTOBKY K MPOIEAYPe 3alUTHI H MPOIEAYyPY 3alIUTHI.

2. Onucanue NoKa3arejeld H KPHTepHEeB ONleHHBAHHUSA KOMIIeTeHIIUI
Ha Pa3IHYHbIX 3Tanax ux (popMHpOBaHHs, ONIMCAHHE IIKAJ OIleHHBAHUS

Hepeq €Hb OIICHOYHLIX MaTepHATI0B

Tabmnumna 2
Ne HammvenoBanue Kpartkas xapakTepHcTHKa OLIEHOYHOT O IIpencraBnenue
I/TI | OIIEHOYHOTO MaTepHaia Marepuaia OIICHOYHOTO CPEJICTBA B
OM
1 KOHTpOJIbHASA paboTa CPEJICTBO ITPOBEPKU YMEHHIT IPUMEHSTh KOMILIEKT
IMOTydeHHbIe 3HAHNS JUIS pelleHns 3a1a4q KOHTPOJIBHBIX 3aJTaHHiT
OTIpe/IeJICHHOTO TUIIA TI0 pa3jeTy HIN 10 BapHaHTaM
HECKOJIbKHIM pa3jieIam
2 JIOKJIa]1 MPOJYKT CaMOCTOSTEIbHON paboThl TEMBI JIOKIa/I0B

CTYJIeHTa, IPeJICTaBISIONINII cOOO0IT
MyOJIHYHOE BBICTYIUIEHHE 110
IIPEJICTABICHHIO IIOJIYYEHHBIX PE3YyJIbTaTOB
peIIeHHs OIpe/IeIeHHOI yaeOHO-
MMpaKTHIEeCKOIl, yue OHO-
HCCJIEIOBATENbCKOI IWIH HAYYHOH TEMBI

3 nabopatopHas paboTa | CpeICTBO, HAPABJICHHOE HA H3YUCHIE nabopaTopHbie paboThI
MPaKTHIECKOT 0 X0/1a TeX WJIH HHBIX
IIPOIIECCOB, HCCIIEIOBAHNE SBICHHUS B
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Ne HanmenoBanue Kpatkas xapakrepucTHKa OI[€HOYHOI 0 IIpencrasinenue
I/Tl | OIIEHOYHOTO MaTepHaia MaTepuania OIIEHOYHOTO CPEJICTBA B
OM
paMKax 3aJJaHHOI TEMBI C IPHMEHEHHEM
METO/IOB, OCBOEHHBIX Ha JIEKITHSIX,
COIIOCTaBJICHHE MTOTyIEeHHBIX PE3yIbTaTOB
C TeopeTHIeCKUMHU KOHIIEIIIIISIMI,
OCYILIECTBICHNE HHTEPIPETAIUN
MIOJIYYE€HHBIX PE3yJIbTaTOB, OLIEHHBAHHE
[IPHMEHUMOCTH IIOJIYYEHHbIX Pe3YyIbTaTOB
Ha IpaKTHKe
4 TECTHPOBAHUE METO/1, KOTOPBIII IT03BOJISIET BHISIBUTH 0aHK TeCTOBBIX
YPOBEHb 3HaHUII, YMEHUII U HABBIKOB, 3aJIAHUN
CHOCOOHOCTEI H JPYTUX KauecTB
JTHYHOCTH, a TaKJKe HX COOTBETCTBHE
OIpeeIeHHBIM HOpMaM IIyTeM aHaln3a
CIIO0COOOB BBIMIOIHEHS 00YYArOTIIIMHCS
psijia celuaJbHBIX 3a/IaHUIl
5 MpaKTHIeCKOe 3aHATHe | CPeJICTBO, IIPH KOTOPOM IIpoBepseTcs CHTYyaIlHOHHbIE 3a/1aT1
yMeHHe IIPHMEHSITh OIy4eHHbIe 3HaHUS
JUISL pellieHus 3a1a4 OIpeeIeHHOTO TUIIa
10 pa3JeNTy HIH HECKOJIBKHM pa3jiesiam
6 cobecenroBaHUe CPeICTBO KOHTPOJIS, OpTaHU30BAHHOE KaK | BOIIPOCHI II0 TEMaM
crenuaibHas Oeceia me1arornaeckoro T CIIUILUIIHBL:
paboTHHKA ¢ 00YYarONTHMCS Ha TEMBI, - IEpevYeHb BOIIPOCOB
CBSI3aHHBIE C H3y4YaeMOI TUCIUILINHON 1 JUIS BXOJTHOTO
paccUNTaHHOIT Ha BBICHEHUE 00beMa KOHTPOJIS
3HaHUIT 00yJarorerocs 1mo - TepeveHb BOIPOCOB
OTIpeJIeIeHHOMY pa3liely, TeMe, podieMe | ISl YCTHOTO OIpoca
U T.I. - 3aJaHus JUId
CaMOCTOSTEIBHOIT
paboTEI
IIporpamma onleHHBaHHS KOHTPOJHPYEeMOH JHCIIHILIHHBI
Ta0Ommma 3
Kon
KonTtpomipyemsie .
Ne KOHTPOIIPYeMOIt HanmenoBanue
n/m PasiIeImI KOMIIETEHITUH (WIH OIIEHOYHOT O CPEJCTBA
(TeMBI JTUCITHTLTNHEI)
€€ JacTH)
1 2 3 4
1 | @usnyeckue OCHOBBI
nabopatopHas padora, codeceloBaHHE
MEXaHUKI
2 | OCHOBBI JMHAMHKHI nabopatopHas pabota, codeceioBaHHE
3 | MexaHuueckue nabopatopHast  pabora, cobeceloBaHHE,
KOJIeOaHHS U BOTHBI OIIK-1, TIK-8 KOHTpOJIEHAasg paboTa
4 | MonekyigpHas Qu3HKa nabopaTtopHas pabora, codeceioBaHIe
5 | OcHOBBI TEpPMOAHHAMHUKI nabopatopHas paboTa, KOHTpOJIbHAS paboTa,
colecelloBaHue
6 | DIEeKTpOoCTaTHKA nmabopatopHas padora, codeceoBaHme




Kon

KonTpomipyemsbie .
Ne T;)asﬂeﬁil KOHTPOJIHPYEMOM HaunMeHoBaHuE
n/m KOMIIETEHITNA (M OLICHOYHOTI'0 CpeJICTBa
(TeMBbI TUCIUILUINHEI)
ee JacTH)
1 2 3 4

7 IlocTostHHBII
IEeKTPHIECKUI TOK

8 | DIeKTpoOMarHeTH3m

9 Onruka

10 | KBanToBas mpupoza
H3TYICHUS
11 | DmeMeHTHI KBaHTOBOI1

(bu3uKH, GU3UKH aToMa U
aTOMHOTO s7Ipa

nmaboparopHas pabora, KOHTpPOJIbHas padora
TECTOBBIE 3aIaHNS, JOKIAJI, codeceJIOBaHUe

nabopaTopHas ~ paboTa,  CHTyaI[HOHHAs
3aj1a4a, KOHTPOJIbHAS pabora,
coOecelloBaHNEe

mabopatopHas ~ paboTa,  CHTyaI[HOHHAS
3aj1a4a, KOHTPOJIbHAS pabora,
cobeceoBaHue

JabopatopHas ~ paboTa,  CHTyaIlHOHHAS
3aj1a4a, codeceI0BaHne

mabopaTopHad ~ paboTa,  CHTyaIlHOHHAS
3ajlaya, KOHTpPOJbHas pabora, JIOKIAI,
cobeceoBaHue

Onncanne noka3sartesieil H KpHTepHeB OLCHHBAHHUA KOMIEeTEHIHH 110 JHCIHILIHHE
«HxeHepHas pH3HKa» HA pa3IHYHBIX 3Tanax HX GOpMHpPOBaHHA,
onHCcaHHe IIKAJI ONeHUBAHUS

Tabmnura 4
Kon HHauKaTops! ITokazaTeau U KpUTEPUH OIEHHBAHHS PE3YIbTATOB O0YUEHUS
KOMIIETeH | JIOCTHKEeHHT HIKe TIOpPOT OBBIH IpOJABHHYTHII BBICOKHI
ITHH, KOMIIETEHITH IIOPOrOBOTO YpOBEHb YpOBEHb YPOBEHb
3TaIbl YPOBHS (ymoBieTBOpH (xopomro) (oTIHYHO)
OCBOEHHS (HeymoBIETBOpHU TEJTBHO)
KOMIIETEH TEJBHO)
ITHH
1 2 3 4 5 6
OIIK-1, OIIK-14 00y JaroIniics oOyvaromuiic | oOyJaromuiics | o0ydJaronuiics
2 ceMecTp | cmocobOeH He 3HaeT o JIEMOHCTPHUpPYE | JIeMOHCTPHPYET
pelaTh 3HAYHTEIBHOIT JTEeMOHCTPHpPY | T 3HAHHE 3HaHHE 3aKOHOB
THIIOBBIE YacTH €T 3HaHHS MaTrepuan€a u MEXaHHKH,
3a/1a4H B MIPOr PaMMHOTO TOJIBKO YMEHHUSA MOJIEKYJISAPHOMN
obyactn MaTrepHala, OCHOBHOI'O pelIeHns (u3uKm,
THJIpOMENHopa | ILI0X0 MaTepHaa, THITOBBIX TePMOJHHAMHUK
[N Ha OCHOBE | OPHEHTHPYETCS B | HO He 3HaeT 3ajad, He H,
3aKOHOB 3aKOHaxX JeTaneii, JTOITyCKaeT 3IIEKTPOCTATHKH
(busnKH MEXaHHKH, JIOITyCKaeT CYIIECTBEHHBIX | , MPAKTHKU
MOJIEKYJISIpHOIT HETOYHOCTH B | HETOYHOCTEI pelmeHns
(bu3uKH, (bopMyIHPOBK TIPHUKJIaTHBIX
TepPMOJIMHAMHUKH, | aX, HapyIIaeT 3aj1a4
SIIEKTPOCTATUKH, | JIOTHYECKYIO THAPOMETHOPaIT
JIoITycKaeT rocae0BaTe I HH,
CyIIecTBeHHbBIE BHOCTB B HCUepIBIBAIOIIe
OIITHOKH B H3JI0;KEHHH "
pEllIeHNN 3a)1a4 | IPOrpaMMHOT IoCIe0BaTelb
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0 MaTcpualia
H B p€IICHHH
3aaa4

HO, Y€TKO U
JIOTHYHO
H3jaraer
MaTepHa,
XOPOIIO
OPHUEHTHPYETCA
B MaTepHale, He
3aTPYIHIETCS C
OTBETOM IIpH

BHJIOM3MEHEHNH
3aJaHui
OIIK-1, OIIK-14 obyJarommiics oOyuaromuiic | oOydaromuiics | oOydarommiics
3 cemecTp | ciocoOeH He 3HaeT o JIEMOHCTPHpPYE | JIEMOHCTPUpPYET
pelaTh 3HAYHTEIBHOIT JTEeMOHCTPHpPY | T 3HAHHE 3HaHHE 3aKOHOB
THIIOBBIE JacTH eT 3HaHHA Marepuanga u 5IIEKTPOMArHeT
3aJ1a4H B MIPOrpaMMHOTO TOJIBKO YMEHUSA H3Ma, OIITHKH,
obyactn MaTepHaa, OCHOBHOI'O peleHus KBaHTOBOI,
THJIpOMENHopa | ILI0X0 MaTepHaa, THITOBBIX aTOMHOII U
U Ha OCHOBE | OPUEHTHPYETCH B | HO HE 3HAET 3ajad, He AIepHOIT
3aKOHOB 3aKOHax JeTaneii, JIOITyCKaeT (hu3uKwm,
(bu3uKn SIIEKTPOMAarHeTH | JOMYCKaeT CYIIECTBEHHBIX | MPaKTHKU
3Ma, OIITHKH, HETOYHOCTH B | HETOYHOCTEI pelmeHns
KBaHTOBOI, (bopMyIHPOBK MIPHKJIaTHBIX
aTOMHOII H ax, HapyIIaeT 3aj1aq
SIepHOit JTOTHYECK VIO THAPOMETHOPaIl
(bU3HKH, rocae0BaTe I HH,
JTOITycKaeT BHOCTD B HCYEePIBIBAIOIIE
CYIIIECTBEHHBIE H3JI0;KEHHH "
OIITHOKH B MpOrpaMMHOT IocJe 0BaTellb
pellleHn  3ajjad | 0 MaTepHania HO, YETKO I
U B PEIICHUH JIOTHYIHO
3aJ1aq H3J1araeT
MaTtepua,
XOpOIIO
OpPHEHTHpPYETCA
B MaTepHaie, He
3aTpyaHACTCS C
OTBETOM IIpH
BHJION3MEHEHNH
3aaHui
TIK-8, TIK-8.2 obyJarommiics oOyuaromuiic | oOydaromuiics | oOydarommiics
2 ceMecTp | ciocoOeH He crioco0eH o JIEMOHCTpHpYe | crocobeH
pelaTh PELINTh JEMOHCTPUPY | T yMEHHS pemarh
[IOCTABIEHHEIE | 3HAUNTETBHYIO eT yMeHHe peleHus II0CTaBJIEHHbBIE
MIPHUKIIaJHBIE JacTh peniaTh [TOCTABJICHHBIX | MIPHKJIaHBIE
3aJ1a4H B ITOCTaBJIEHHBIX MpHUKJIAaTHBIE | MPHUKJIAIHBIX 3aJ1avl B
obJactu MIPHUKIaTHBIX 3aJla4di, HO He | 3aj]ad, He obyacTu
THJIpOMENNOpa | 3aJ1a4 B 00JIacTH | 3HAET JTOITyCKaeT THAPOMETHOPaIT
IHH C THAPOMETHOpPAIH | JAeTaleil, CYIIECTBEHHBIX | HH C
HCIIOIB30BaHH | H C JOITyCcKaeT HETOYHOCTEI HCIIOIB30BaHHE
€M 3aKOHOB HCIIOTB30BaHHEM | HETOYHOCTH, M 3aKOHOB

7




(H3UKH 3aKOHOB HapyIaeT MeEXaHHKH,
MeXaHHKH, JTOTHYIECKYIO MOJICKY/ISPHOI
MOJIEKYISIPHOHI ImocliegoBaTel (u3uKm,
(bu3uKH, BHOCTH B B TePMOIMTHAMUK
TEPMOIMHAMHUKH, | pPEIICHHH H,
3IIEKTPOCTATUKH | 3a]1ad 3JIEKTPOCTaTHKA
, UETKO U
JIOTHYIHO
H3JIaraeT
MaTepHall,
XOPOTIIO
OpPHEHTUPYETCS
B MaTepuaie, He
3aTPYJIHACTCS C
OTBETOM IIpH
BIJION3MEHEHHH
3aJ]aHuil
TIK-8, IIK-8.2 o0ydaronuiics oOyuaromuiic | oOyJaronuiics | oOydJarouuiics
3 ceMecTp | cmocobeH He cIIocobeH q JIEMOHCTpPHpPYE | CIOcOOeH
pelIath peNIuTh JEeMOHCTPHPY | T YMEHHUS pemraTh
MOCTABICHHBIC | 3HAYNTEIBHYIO €T YMEHHe peIICHUS TOCTaBJIEHHbBIE
MPUKIATHBIE JacTh peIarhb MIOCTABJICHHBIX | IPUKJIAIHBIC
3a7aqH B TOCTaBJIEHHBIX MPUKJIAJHBIE | TPHKJIAIHBIX 3a7a9H B
obyactn MPHKIaIHBIX 3aJadu, HO He | 3a7ad, He obyactn
THJIpOMeNIHopa | 3ajad B 00JacTH | 3HAeT JIOITyCKaeT THIPOMEITHOPaIl
IHH C THAPOMETHOPAIN | JIeTalei, CYIIECTBEHHBIX | UH C
HCIIONB30BaHH | H C JOITyCKaeT HETOIHOCTElT HCIIOIB30BAHIHE
€M 3aKOHOB HCIOJIb30BaHHEM | HETOYHOCTIH, M 3aKOHOB
(bu3uKn 3aKOHOB HapyIaeT 3JIEKTpOMarHeT
3JIEKTPOMAarHeTH | JOTHYECKYIO H3Ma, OITHKH,
3Ma, OITHKH, IoclIenoBaTell KBaHTOBOIM,
KBaHTOBOII, BHOCTE B aTOMHOI H
aTOMHOM 1 pelIeHnn SJIEpHON
sIepHOi GM3UKH | 3a7ad (U3HKH, 9eTKO
H JIOTHIHO
H3JIaraeT
MatepHall,
XOpOo1Io
OpPHEHTUPYETCS

B MaTepuaie, He
3aTpyAHSIETCH C
OTBETOM IIPH
BHJJOM3MEHEHHH
3aJaHui

3. TunoBble KOHTPO.IbHBIE 3aaHHs HJIH HHbIe MaTepHAaJbl, HEOOXOTHMBIE 15
OIleHKH 3HAHHH, YMEeHHH, HABBIKOB H (HJIH) ONIBITA 1eITeJIbHOCTH,

XapaKTepH3YIHIHX 3Tanbl GopMHPOBaHUS KOMIETEeHIIUI B Mpollecce 0CBOEHHs
0o0pa3oBaTeILHOH MPOrPAMMBI




3.1. BxogHOH KOHTPOJIb
Bxo/iHOI KOHTPONb SBIISIETCA KOHTPOJIEM OCTATOYHBIX 3HAHHUH IO (U3HKe,
M3YYEeHHON 00yJaroniMICs paHee.

IIpuMepHBIH NepeYeHb BOIIPOCOB

2 ceMecTp
1. Ilepememenue.
2. MrHOBEHHAd CKOPOCTE.
3. YckopeHue.
4. CKopOCTb IIpA PaBHOYCKOPEHHOM JIBIDKEHUH.
5. IlyTs npu paBHOYCKOPEHHOM JIBUKEHU.
6. [leHTpOoCTpeMUTEIILHOE YCKOPEHUE.
7. Bropoii 3akoH HproToHa.
8. Imiryiisc. BripaxkeHue BToporo 3akoHa Hbpr0TOHA 4yepe3 UMITYIIbC.
9. Cuna ynpyroctu. 3akoH ['yka
10. Cunel TpeHHs.
11. Cuna tsxectn.
12. Bec Tena.
13. Mexaanueckas paboTa.
14. MoOIIHOCTE.
15. KIIJ] B MmexaHuke
16. IloTeHMabHAsA SHEPTUA.
17. Kuneruyeckas sHEprusi.
18. 3akoH coxpaHEeHHA YHEPTHUU.
19. OcHOBHOE ypaBHEHHE MONEKYIIPHO-KHHETUIECKOH TEOPHUH.
20. YpaBHEHUS COCTOSHUS HAEATBEHOTO Ta3a.
21. BHyTpeHHAA >HEprus Tela.
22. IlepBBIil 3aKOH TEPMOJUHAMHUKH.
23. AnnabaTHBIH mporiecc.
24. Pabora, coBepIiraemas Ta3oM Ipu H300apHOM MpoIecce.
25. KIIJI ipu TEeIIoBbIX Mpolieccax.
26. TeroeMKoCTb.
27. DnexTpudecKue 3apAaabl.
28. 3aK0H COXpaHEHHS 3JIEKTPUYECKOTO 3apsiia.
29. HanpsbKE€HHOCTH JIEKTPUYECKOTO ITOJIA.
30. IloTeHIMaAT IEKTPUIECKOTO IIOTIA.
31. IIpyHIMI CyIIepIIO3ULNY JUI HAIPSDKEHHOCTH U IOTEHIIHAala
32. KoHaeHcaTOphl. DNEKTPOEMKOCTh KOHJEHCATOPA.
33. DHeprus 3apspKEHHOTO KOHJIEHCATOpa.
34. DnexTpudeckuil Tok. Cuia Toka.
35. 3akoH OMa i1 ydacTKa LEIH.
36. ConpoTHUBIEHHE [MUIHHIPHIECKOTO IPOBOJHUKA.
37. 3J1C. 3akoH OMa 115 IIOJTHOU 3aMKHYTOM IETIH.
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38. PaGoTra 1 MOIIIHOCTH TOKA.
39. 3akoH Jxxoynsa-JIeHna.

3 cemecTp
. MarsurHoe nose.
. 3akoH Ammnepa. HanpaBnenue cuibsr Amrmepa.
. Cuna Jlopenna. Hanmparnenue cunsl JlopeHna.
. MarsuTHbII IOTOK
. SIBIIeHNE U 3aKOH 3JIEKTPOMAarHUTHOM MHYKIIH.
. DHeprus MarHUTHOTO I1OJIA.
. 3aKOH IIPSAMOJIMHEHHOTO PacIlpOCTPAHEHHS CBETA.
. 3aKOH OTpaKEHHs CBETA.
. 3aKOH IIpEJIOMIICHHS CBETA.
10. JImna3a. ITocTpoeHne n3o0paskeHus B JIHH3E.
11. ®opmyia TOHKOI JIMH3BI
12. aTepdepeHIus cBeTa.
13. Jludpaxus cera.
14. Jludpaximonnas penreTka.
15. ®otorddexr.
16. 3aKOHBI TEIJIOBOI'O H3IIYYEHUS.
17. CtpoeHnue aToma.
18. Ctpoenne atoMHOTO A/Ipa.

Nolie JEEN B N I S S R S

3.2. loxnaasl
Jlokimag — IpoayKT caMOCTOSATEIFHON paboTEl 00YYaIOMIErocs, YIUTHIBACTCA KaK

ero TBopYeckas pabora. PekomeHgyeMas TeMaTHKa JOKIAJ0B II0 JIUCITUIUINHE
IIpUBe/IcHa B TaOIHUIE S.

Tabmuma 5
Tembl T0K1210B, peKOMeHIyeMble K HAIHCAHUIO IIPH H3yYeHNH TACIHAILIAHBI
«HxeHepHast GH3HKA)

Ne /o TeMBI I0KJ1a]10B

1 2

2 ceMecTp

ITenTp Macc. 3aKoH ABIUKEHHS IICHTpa Macc.

YPEIBHBHIIB JBHZKCHHA TEJIa HepeMeHHOﬁ MaccCEI.

HeHTp06e)KHaH CHJIa HHEPIHH ITPH BPAIlATCIIbHOM JIBICKCHITH.

CBoOojHBIE OcH. [ HPOCKOIL.

HeIIHepI_HIEUIbHLIe cucTeMbl oTcueTa. Cuia HHCPITHH.

YPaBHeHHe BepHymm H CIICICTBHA H3 HETO.

HOCTy.TIaTbI TEOPHH OTHOCHTEJIBHOCTH.

IIpeobpa3oBanus JlopeHita n cIeICTBHS 3 HUX

HpIIMGHeHIIe K JIBIGKCHHIO AHJIKOCTH 3daKOHA COXPAaHCHH HMITYIIbCA.

YpTpapa3pexeHHbIN ra3. P y3ns.

ol =l Nl el e R Sl Bl Pl Bl ISl

=

ITepechimeHHBII Tap U HeperpeTast JKUIKOCTh
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Ne /o TeMBI I0KJ1a]10B
1 2
12. Temi0eMKOCTh KPHCTAILIOB.
13. | IToTeHmuagbHbBle AHarpaMMbl H HX IpHMeHeHHe JUI1 OIMUCAaHUS NOTeHI[HAala B KOHIeHCaTopax.
14. «CTekaHuey 3apsaja ¢ OCTpPHA.
15. | DmexkTpocTatndecKas SKpaHUPOBKA. 3a3eMIICHHE.
16. 3aps U 1moJie 3eMIId.
17. DIEeKTpocTaTHIECKUil TeHepaTop. JIMHEHbIE YCKOPUTEH.
18. | HemocpenctBeHHOe u3Meperue E u D B qusnexkTpuke.
19. | CerHerosieKTpuKH.
20. | ITbe303JIeKTPUKH.
21. | IToHIEMOTOpHEIE CHIBI B 3JIEKTPHYECKOM II0JIE.
22. | HeycTOINYHBOCTE BICKTPOCTATHICCKUX CHCTEM.
23. CompoTHBIECHHE CIUIABOB.
24. | CBepxmpoBOAUMOCTD.
25. | IIoTOK »HEPTHUH BHYTPb BIOJb IIPOBOIHHKA.
26. TepMosIeKTpHYeCKUE IBICHUS.
27. DIEeKTPUIECKUI TOK B 3JEKTPOJIATAX.
28. | sBnenue IlempTre.
29. | SBneHue ToMcoHa.
30. | IIna3Ma u ee CBOIICTBA.
3 cemectp
1. MaruuTHas 3Heprus IByX IPOBOJHHKOB C TOKOM.
2. MaruuTHbI€ SBJIEHUS B H3MEPUTEIBHOI TEXHUKE.
3. Hcnonb3oBaHue 3J€KTPOMAarHUTHBIX U3J1YYEHUN.
4. M3MmepeHne CKOpOCTH CBETA.
5. IIpumenenne uaTepd epeHITu (HHTEpd epoMeTp MaliKeIbcOHA, IIPOCBCTICHHE ONTHKH ).
6. [Tpuboppl, YBEIMUNBAOINIIE YTONT 3peHHs (JIyla, MUKPOCKOII, TEJIEeCKOII).
7. @oToamnmapaTsl U IPOEKTOPHI.
8. CIeKTPOCKOIIBI U CIIeKTporpadsl.
9. @DOTO3JIEMEHTEI.
10. | IIpumenenune dhotordhdekra.
11. JIroMHHECHEHITH L.
12. XuMHudeckoe JIelicTBHE CBETA.
13. | Ddbdext KomnroHa.
14. | Jlazep.
15. PannoakTHBHBIH pacma.
16. | CBoiicTBa HOHU3UPYIOUTHX U3JIY9EHHUI.
17. | MeTtoasl perucTpaiiiyi HOHU3UPYIONIX U3y YeHUI.
18. | IlemHbIe sAepHBIC peakIun. ATOMHas OomoOa.
19. | AnxepHas >HepreTHka.
20. | JlenToHEI.
21. | AapoHBbI, KBapKH, IJIFOOHBI.

3.3. KonTpoibHBIE padOTHI

KonTtponbuble paboThl MPOBOAATCS BO BpeMs PYOEKHBIX KOHTpOIEH, TeMaTuka
KOHTPOIBHEIX pPabOT 0O0ycIOBIEHa TeMaTUKOU pyOexHoro KoHTpoiri. KommudecTBo
BapHaHTOB 3ajaHuil — 10.
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2 cemecTp

1 xoHTpOIBHAs paboTa
3aganue Ne |

1. CkopocTh: omnpefielieHre, eJUHHIIBI Pa3MepPHOCTH, (POPMYIIBI JJI OIpeIeTIeHHS.

2. Temo Bpamiaercs IO OKPYKHOCTH IIO YacOBOW CTPEIKH C YyBEIMYEHHEM
nuHelHON ckopocTu. 300pa3uTh TpaeKTOPUIO 3TOTO JABIKEHHS U BEKTOpP YTIIOBOM
CKOPOCTH.

3. MOMEHT CHJIBI OTHOCUTENBHO TOYKH U OCH.

4. Kakyro cKOpoCTh IpHOOpeTaeT aBTOMOOMIL IIPH TOPMOKEHUH C YCKOPEHUEM
0,5 M/c* gepe3 10 ¢ 0T HaYada TOPMOKEHHSA, €CIIHM HadalbHas CKOPOCTh €ro Oblia paBHa
36 xm/ga?

5. MoxHO 1IH IIepeBHHYTH SINHK Maccoli 20 Kr II0 TOpPH30HTAILHOH
ITOBEpPXHOCTH, mpmnaras Kk Hemy cwry 41 H? KoagduruenT TpeHns ckorsXeHus paBeH
0,1.

6. Baron maccoii 20 T ABMKETCS €O CKOPOCTHIO 1,5 M/C M BCTpedaeT CTOSIIYIO Ha
nyTd 1wiatdopmy Maccoit 10 T. C xakoli CKOPOCTBIO OHH CTaHYT JIBUTAThCSA IIOCIIE
cpabaThEIBaHUS aBTOCIIETIKU?

7. O6ox paagmycoMm 50 cM U Maccoil 1 Kr BpamaeTcs BOKPYI OCH CUMMETPHU
COITIaCHO ypaBHEHHIO ¢=6+2t" +8t>. Onpesenurs MOMEHT CHJI Yepe3 4 ¢ Iocle Hayaja
JIBIDKEHHL.

e mt m
8. Temo Maccoii 4 kr coBepinaet kojebanusa x = 25cos(— + ;) CM.
2

a) UeMy paBHBI aMILIUTY/1a U YaCTOTa KoJiebaHuUil JaHHOTO Tena?
0) Hamicath 3aBUCHMOCTH CUJIBI, JIeficTBYIoMIEit Ha Teno F(t).

2 KOHTpOJIbHAsS paboTa
3aganue Ne |

1.OcHOBHOE ypaBHEHUE KHHETHYECKOI TEOPUH I'a30B (BBIBOI).

2. 3akoH JlanpTOHA.

3. llepBoe Ha4Yas0 TEPMOJUHAMUKU.

4. ITpunniumn pa®oThl XOJOAIWIBHON YCTaHOBKIL.

5. IBnenus nepeHoca. TemnonpoBoaHocTs. 3akoH Dyphe.

6. B 3akpeiToM cocyzne oObremoM 20 11 HaXoQUTCSA BOJOPOJ Maccoil 6 T.
Omnpenennte KOJIWYECTBO BEIECTBA BOJOPOJA U JaBIIEHUE, €CIU OH HAaXOJUTCS NpPH
temnepartype 300 K.

7. AzoT maccoir 14 r cxxmmaercs mzorepmudeckn npu Temmeparype 300 K ot
nmaBiaenus 100 xIla go maBmenus 500 xIla. Ompenemute paOoTy CXKaTHUA U H3MCHCHHE
BHYTPEHHEHN SHEPIUH.

8. NpeanpHBI Ta3, copepmraronuil mukil Kapuo, mpomseen padoty 600 J[x.
Temmeparypa HarpeBatens paBHa 500 K, xomomumeHuka — 300 K. Onpenenurs
tepmudeckuil KIIJ] mukma, KOJIMYEeCTBO TEIUIOTHI, OTJAaHHOE XONOAMIBHUKY 32 OJIHMH
ITUKIL.
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3 KoHTpoJbHAsA paboTa
3aganue Ne |

1. Teopema Octporpaackoro — ['aycca. [Ipumenernue Teopemsr OcTporpackoro-
l'aycca A pacdeTa dIIEKTpHYECKOTO IIOJA PAaBHOMEPHO 3apsDKEHHOI0, OECKOHEYHOTO
IMUTHHAPA (HUTH).

2. KoHaeHcaTopsl. DHEprUi KOHJIEHCATOpA.

3. 3akoH Owma g yyactka nend. ConpoTHBIEHHE IIIHHJIPUYECKOTO
IIPOBOJTHHKA.

4. DneKTpU4ecKuil TOK B ra3ax.

5. Meramumyeckuil map paguycoM 5 cMm HeceT 3apsa 10 HKin. Ompepemure
IIOTEHINAJI JIEKTPOCTAaTHYECKOr0 IIOJIsI Ha IIOBEPXHOCTH IIapa U Ha PAacCTOSHUHU 2 CM
OT €ro NOBEPXHOCTH.

6. JIBe paBHOMEpHO 3apsKeHHBIE OSCKOHEYHO IPOTSDKEHHBIE HUTH C JIHHEHHOM
mwtoTHOCTEIO T;=30 MxkKn/M u 17,= -20 MkKII/M COOTBETCTBEHHO HaXOJSATCS Ha
pacctossHUn d=20 cM apyr or apyra. OnpenenuTs HANpPDKEHHOCTh 3IEKTPUYECKOIO
noiit E B Touke, y1an€HHON OT IIepBONl HUTU Ha paccTostHue 1;=30 c¢M, a OT BTOpOH Ha
=15 cMm.

7. Ob111ee cCONPOTHRICHUE ABYX MOCIEA0BATENbHO COSUHEHHBIX MPOBOIHIKOB 5
OM, a mapajUlIeIbHO COEIUHEHHBIX STHUX JKE€ MNPOBOJHUKOB 1,2 OM. Uemy paBHO
COIIPOTUBJIEHHE KaXK/I0I'0 IIPOBOJHHKA?

8. DJIC OGarapen € =80 B, BHyTpeHHee compoTuBieHue r=5 Om. BHenmHsasa nenb
notpebmser MomHOCTE P=100 BT. Onpeenurs clily TOKa B IENH, HAIPSDKEHHE, O]
KOTOPBIM HaXOAUTCS BHEIIHAA LIEllb, U €€ COIIPOTUBIICHHUE.

4 cemecTp

1 xoHTpONIBHAA paboTa
3aganue Ne |

1. 3akon bno-CaBapa-Jlammaca. HWMHAykmusa MarHUTHOTO TOJIA IIPSIMOTO
OCCKOHEYHO JUTHHHOTO IMPOBOJHUKA ¢ TOKOM (BEIBOJ).

2. MarauTHEI 110oTOK. PacueT MaruuTHOTO MOTOKA JJISI COJIEHOUIA.

3. 3aKOH IIOJIHOT'O TOKa B BaKyyMEe.

4. MaruuTHpli MOMEHT aTtoMoB. Marsetuku. HamarmmdeHHocTh. CBA3b C
HaIPSDKEHHOCTBID MAarHUTHOIO 1MoJii. MarHuTHass BOCHPUHMYHBOCTH BEIIECTBA.
dopmyna CBSI3M MEXJY HAMarHHYEHHOCThIO U MarHUTHOMN

UHIOYKIUEH. 7
5. Ha pucyHKke IIpeJCTaBIEHO B3aHUMO/IEHICTBHE g ®
MarHiuTHOTO NOJA ¢ TOKOM. [lokakuTe HalpaBIIEHHE CHIIbI ;

Awmriepa, efICTBYIOIEN Ha IIPOBOJIHHUK C TOKOM.

6. DneKTpoMarHuTHasg HHIYKIHS. BuxpeBbie Toku. CKUH-3()(eKT.

7. IIpotoH (Macca mporoHa 1,67-107 kr, 3apsg nporona 1,6-107° Ki), mpoiigs B
NEKTPUIECKOM TI0JIE€ YCKOPSIONIYI0 pa3sHocTh moTeHnuainoB 100 kB, Bieren B
OJHOPOJIHO€ MAarHUTHOE TMoJe ¢ uHAykiuedl B=5 Tn nepneHIuKyIspHO JIHHUAM
WHJIYKIIUA Havyajl JBUTAaThCA IO OKPYKHOCTH. OIpeIeIUTh YaCTOTY BpaI€HUs IIPOTOHA.

13



8. Karymxka quametpoM 20 cm, coctosmas n3 300 BUTKOB IIPOBOJIOKH, HAXOQUTCS
B MarHUTHOM noJie. Haiitu cpeaHioro 3/[C HHAYKINY, BOBHUKAIOIYIO B DTOH KaTYIIIKE,
€CIIM MHYKIINA MarHUTHOTO IOJiA yYMeHbInaeTcs B TedeHue BpemeHu 0,04 ¢ ot 3 go
0Tn.

2 KOHTpOJbHAsA paboTa
3amanue Ne 1

1. IlpeBpameHne 3HEPruu IMPU CBOOOTHBIX TAPMOHHYECKHX 3SIIEKTPHYECKHX
KoJ1e0aHusX, BRIBOJ AH( G epeHITHaTbHOTO YPABHEHHS.

2. Kakum uMnynbscoM obnagaeT 31eKTpOMarHuTHasi BOIHa?

3. IlocTtpouts wu3zOOpaxkeHHe IIpeAMETa B pPAacCEHUBAIONIEH JHUH3E M J1aTh
XapaKTePUCTUKY 3TOTO HM300pakKeHUs, €CIU MPEJIMET PACIOIOKEH MEXAY (POKycoM U
JIMH30M.

4. 3aKOHBI OTPAXXEHUS U TIPETOMIIEHUSA.

5. Nutepdepennus cpeTa. Y clioBHe MaKCUMyMa H MUHUMYyMa.

6. Tudpaxmus Ppenens Ha KpyriIoM OTBEPCTHH.

7. Ha ToHKyI IUIEHKY B HaIpaBJICHUHM HOpPMald K €€ IIOBEPXHOCTH IIaJIaeT
MOHOXPOMATHYECKHH CBeT ¢ JUIMHOII BOJHBI A=500 M. OTpaxXéHHBII OT He€ CBET
MaKCUMAJIbHO YyCWIEH BCIEACTBHE HHTepdepeHnnnu. OnpenenuTb MHHUMAIBHYIO
TOJIIMHY IUIEHKH, €CIIM I10Ka3aTellb IPENOMIEHH MaTepuaia INIEHKH n=1,4.

8. Ha mudpakimoHHyI0 peméTKy I1agaeT HOPMAaJbHO IIapajljIelIbHBI ITyYOK
Oemnoro ceta. CHeKTpH TPeThEro U YETBEPTOTO IIOPSAKA YaCTUYHO HAKIIA/IEIBAIOTCS
Ipyr Ha Jpyra. Ha kakyroo IMHY BOJIHBI B CIIEKTpe YETBEPTOIO IIOpPSAIKa
HaKJIageIBaeTcs rpaHuna (A=780 HM) cIIeKTpa TPEThero mopsaka?

3 KoHTpoJbHAsA paboTa
3amanue Ne 1

1. JIBoitHOE MydenperoMIIEHHE.

2. Bropoii 3akoH BuHa.

3. BriOepure npaBHIBHBIN OTBET:

IIpu HOpMaNBEHOH HCIIEpCHHU a0COIIOTHEIN ITOKa3aTelNb IPEeTOMIICHUSA CPe/Ibl

a) BO3pacTaeT ¢ pOCTOM JIMHEI BOIIHEL, 0) yOBIBAa€T C POCTOM JITHEI BOJIHEI;
B) BO3pacTaeT ¢ pOCTOM YacTOTHI CBETA; T') YOBIBAET C YMEHBIIEHHEM JTTUHEI BOJIHEI;
1) He U3MEHSETCS.

4. JlonionHUTE IpeIoKEHNEe: DHEPTUA 3JIEKTPOMAarHUTHOI'O U3IIYYEHHS,
HCIIyCKaeMOTI'0 32 €JUHHUIY BpEMEHU C €JMHUIIBI IIOMA{! [IOBEPXHOCTH Tela B
€UHIYHOM HHTEpBaJIe YacTOT ABIIETCH ...

5. PaqoakTHBHOCTB. 3aKOH paIMOaKTUBHOI'O paclaja.

6. Dmrmpudeckas popMyna baneMepa I BUJUMOIO CIICKTpa H3IYYCHUA aToMa
Bojiopoaa. O6o0menHas ¢popmyna banemepa.

7. Ha MeTa/uIn4ecKyro INIACTUHY HaIIpaBJIEH MOHOXPOMAaTHYECKUI ITy4OK CBeTa C
gactoToil 7,3:10" I'm. KpacHas rpanuna ¢otosddexra a18 maHHOro marepuanga 560
HM. OmpeIeTuTh MaKCUMaJIbHYIO0 CKOPOCTh (POTORIEKTPOHOB.

8. Jlonuimre SAepHYIO PEAKIHIO: 1. Al+,n — 2+3He .
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3.4. TecToBBIC 3a1aHUA

ITo jmucniummine «MmXeHepHas (Qu3ukay NOPeIyCMOTPEHO IIPOBEACHHE

IMHCEMCHHOI'O TCCTHPOBAHHA.
IInceMeHHOE TCCTHPOBAHHUC HCIIOJIB3YIOTCA  IJIA IIPOBCPKH

H3Y4YCHHLIX

0OyJaroIUMUCs OCHOBHBIX pa3JleloB IPOHAEHHOIO MaTepHala 3a 2 CceMecTp.
PesympraThl  TecTHpOBaHMS  YUHTBHIBAIOTCS IPU  IIPOBEACHUS IMPOMEXKYTOYHOM

ATTECTAllHH — 3a49CTa B 2 ceMecTpe

3amanue 1
1) Pemarot e 3a1aqu:
A) paccunTBIBaIOT BpeMs ABIDKCHHS IT0€3/1a MEXIY JABYMsI CTAHITHAMH,

b) paccunThIBalOT BpeMs JBIKEHUS MTO€3/]a BJIOJIb JKEIE3HOJOPOKHOM IIIAT(HOPMBEL

IIpu pemennn kakoil 3aJjady O0e3/] MOKHO IIPHHATH 3a MaTepUaIbHYI0 TOUKY?

l..uA,ub 2.A 3.b 4. au A, mu b

2) Ecimu pammyc OKpPY)XHOCTH YMEHBIIUTCS B 4 pa3a NpH HEU3MEHHOI JIMHEHHOI

CKOPOCTH, TO YIIIOBasi CKOPOCTH IIPH BPAIl€HUH TeJIa 110 OKPY’KHOCTH

1. ocTaHeTCs MpeKHEN 2. yBemm4uTcA B 4 paza

3. ymeHbmmHTCA B 4 pasza 4. ymenbmmurcs B 16 pa3

3) IIpu nompITKE CABUHYTH TBEPJIOE TEIIO C MECTA BOSHHUKAET CHJIA

1. TpeHus nmokos 2. TpeHU Ka4eHUus

3. TpEHHUS CKOIIBXKEHUSA 4. cpeau OTBETOB 1-3 HET BEpHOTO

4) MoMmeHT WUHepUUH TBEPJOrO0 Tella OTHOCUTEIBHO IIPOU3BOIBHOMN

IIPOXOAIIEH depes IEeHTP Mace Tela, oIpeaesseTcs o GopMye:

1. I=m? 2. 1=1 + md? 3.}':£ 4.12””72
c g 3

5) Uucno xonebaHuii, cCoBepIlaeMbIX B €IHHHUITY BpeMEHH — 3TO ...

OCH, HE

6) MartepuanbHas Touka M JBIDKETCS IO OKPYXKHOCTH €O cKopocThio V. Ha pmc.l

IIOKa3aH TpaUK 3aBHCHMOCTH IIPOSKIHH V; OT BpeMeHH (7 -eJUHHYHEII BEKTOp

IMOJIOKHUTCIIBHOT'O HaITpaBJICHH A, VT —ITPOCKITHA V Ha 3TO HaHpaBJ’IeHHe). HpH 3TOM OJIA

HOPMAJILHOT'O an H TAHT'CHITHAJIBHOT'O a; YCKOPCHHA BBIIIOTHAIOTCA YCJIOBHA. ..

Ve

-
I

1.ay— YBCIMYUBACTCA, ar — YBCIIMYHUBACTCA 2.an— IMIOCTOMHHO, da; — YBCIIMIHUBACTCA
3. ap— IIOCTOAHHO, a1 — IIOCTOAHHO 4 a,— YBCIHYHUBACTCA, ar — IIOCTOAHHO

7) Nmnynbe Tena Mmaccoit 100 r paBen 1kr-m/c. CKOpOCTh Tejla paBHa .....

8) CkopocTh [ABIDKCHUA Tela YyBEIUYWIach B 2 pasza. Kak wu3MeHHiIacr ero

KHHETUYeCcKas SHEprus’?
1. Kunetnueckas 3Heprus yBenudmiack B 2 pasza
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2. Kunernueckas sHeprus ymeHbIIWIACH B 2 pa3a
3. Kunernueckas >Heprus yBenmudmwiach B 4 pasza
4. Kunetngeckas sHeprus He H3MEHWIach

9) Ilpu aBIDKEHHH aBTOMOOWIA IO BEpIIHHE BBIIYKIOTO MOCTA, PaJHyC KPHBH3HBI
KoToporo 90 MeTpoB, acca)XUphHl UCHBITHIBAIOT MTHOBEHHOE COCTOSIHHE HEBECOMOCTH.
3TO IPOUCXOIUT IIPU MUHUMAJIBHOM ITOCTOSHHON CKOPOCTH JBIKEHHUS

1)24m/c 2)15w/c  3)12m/c 4)30m/c 5)18m/c

10) IIpu pacueTe MOMEHTOB UHEPITUU TeJla OTHOCHTENBHO OCEH, He MPOXOAAIINX Uepes
IEHTp Macc, Hcronb3yroT Teopemy lllrelinepa. Eciu ock BpaleHHs TOHKOCTEHHOM
TPpYOKH II€pEeHECTH U3 I[EHTpa Macc Ha paccTossHue 2R (puc.), To B MOMEHT HUHEpIIUU
OTHOCHUTEJIFHO HOBOIl OCH YBEIIMYUTCA B ...

1.4 paza 2.3 paza 3.2 paza 4.5 pa3

11) MaremaTnyeckuii MagTHHK JUIUHOHM 10 cM OTBOAAT OT IIOJIOXKEHHSA PaBHOBECHS H
oTITycKaroT. CKOIBKO pa3 3a BpeMs 6,28 ¢ KMHETHYeCKasd SHEeprus MasiTHHKA JOCTUTAET
MaKCHMAaJIbHOTO 3HaueHusA?

1.9 2.15 3.20 4.25

12) IIpu yBenudeHHUH cpeIHEH KBaApaTHYHOH CKOPOCTH MOJISKYJI HACAJIBLHOrO Ta3a B
JIBa pa3a U YMEHBIIIEHNHU KOHIIEHTpallii MOJIEKYII B IBa pa3a JaBlICHUE Ia3a

1. yBemmaurcs B 4 paza 2. yBeIIM4uTcA B 2 pasa

3. yMeHBIINTCA B 2 pa3a 4. He U3MEHUTCA

13) B Tpex oIMHAKOBBIX COCY/IaX IIPU PaBHBIX YCIOBHUAX HAXOIUTCS OJJTHHAKOBOE
KOJIMYECTBO BOJIOPO/Ia, TeJA U a30Ta.

Pacnipenenenue npoekiifii CKOpocTeil MOJIEKYJI BOJOPOa Ha IMIPOU3BOJIBLHOE
HalpaBiieHHe X OyJIeT OIMMCHIBAaTh KpUBad. ..

fiv,) 4

-

1.1 2.2 3.3

14) PabGora 10O TepeMENIeHUI0O TOYEYHOTO 3apsja BJOJIL SKBUIIOTCHITHATLHOM
IIOBEPXHOCTHU PaBHA

1) q0(@, — ;) 2) Hyuro 3) ?d, 4) (-grad gp)

15) HanpspkeHHOCTh 3JIEKTPUUECKOTO TOJIA B JJAHHOIN TOYKE IO MOJYJIIO paBHa CHIIE,
JIEICTBYIOIIIEN Ha

1. 3aps, TIOMEIIEHHBIH B IAHHYIO TOUKY
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2. IOJIOXKHUTEIBHEIN 3apsA]], TOMEIEHHBIN B II0JIE
3. eIMHUYHBII [MOJOXKUTEIbHBIN 3apsill, HIOMEIEHHBII B JaHHYIO TOYKY
4. e IUHUYHBIN ITOJIOKUTEIbHBIN 3apsi/l, IOMENIEHHBIN B I10JIE
16) MartemaTndeckoe BEIpa)KEHHE 3aKOHA COXPaHCHHSA DJICKTPHYCSCKOTO 3apsja HMeeT
CIIeyIOIIHI BU]T
n n n
1. g™ne 2. Zg, =q g+ +.+q, 3> ¢=0 4 Zg" = const
1=1 1=1 1=1
17) Uemy paBHO HampspKeHHE Ha KOHITaX MPOBOJHHKA comporuBiaeHneM 10 Om, ecim
CHJIa TOKa B MPOBOJHUKE 2 OM.

1.20 B. 2. 30 B. 3.10B. 4.5B
18) Kakas u3 npuBeJIcHHBIX HIDKE (pOpMyJI BhIpaxkaeT 3akoH OMa 1 ydacTKa 1enu?
1.7=Y. 272 . 3 A-TUAt 4.P=1U. 5. R=p"
R R+r S
19) DmekTpUdecKUM TOKOM HA3EIBACTCH. . .
1. XaoTHYHOE ABIDKEHUE YaCTHUII 2. HallpaBJIE€HHOE JBIKEHUE MOJIEKYII

3. yIOpAA04YeHHOE JBUKEHHE 3aPsAKEHHBIX YaCTHUI]

4. mro60e IPOU3BOIBHOE JIBIDKEHHE 31€KTPOHOB

20) IIpu yBenudeHNN JIHHBI IPOBOIHUKA B 3 pa3a ero CONMPOTHRIICHUE
1) HE UBMEHHUTCA 2) yBeIU4UTCA B 3 pasza

3) ymeHBpIIUTCS B 3 pasa 4) yBenuuuTcA B 9 pas

3.5. J/labopaTopHasi padoTa

TemaTnka mabopaTopHEIX paboT ycTaHarimmBaeTcs B cooTBeTcTBHH ¢ PI'OC BO
10 JIAHHOMY HAIpaBJIEHHUIO MTOJITOTOBKU U pabodeil mporpaMMoi TUCITUILIHHEL.

KonnuecTBo BapHaHTOB 3aJjaHMii KaK IIPAaBHJIO COOTBETCTBYET KOIHMYECTBY
oOygarormmxcs.

IlepeueHb TeM J1a00paTOPHBIX PadoT

- H3ydeHne 3aKOHOB K0I€0aTEIBHOTO JIBIDKEHUS

- H3yueHne KpyTWIbHBIX KOJIEOaHU

- OmnpeneneHne cKOPOCTH 3ByKa B BO3IyXe METO/IOM CTOSYHUX 3BYKOBBIX BOJIH

- OmpeneneHne BS3KOCTH BO37yXa, cpegHell IIHHBI CBOOOJHOrO Impobera,
¢ dexTuBHOrO AHaMeTpa U 3(P(HEKTUBHOTO CeUCHHS

- OmpeneneHne TEINIONPOBOAHOCTH II0YBEI

- H3ydeHne 37IeKTpUYECKOrO MOJIS METOI0OM IIEKTPOIUTHYECKON BaHHEI

- H3mepeHue >11eKTpUYECKUX COIIPOTUBIIEHUN

- M3y4yeHne KOHTaKTHBIX ABJICHUI U UCCIEI0BaHue 3aBUCUMOCTU TepMo-I/C oT
TeMIlepaTypbl

- H3ydenne cBONCTB (EeppOMarHeTUKOB, CHATHE IETIH THCTepe3nca U
ompe/ielIeHIe OCHOBHEIX XapaKTePHUCTHK (eppoMarHeTHka

- WHAYyKTHBHOCTH COJIEHOH A

- OmnpeneneHne 1oka3areis IpeJoOMIIEHNs CTEKIIAa IIPH IIOMOIIH MUKPOCKOIIa

- HccnenoBanne porosddexra

- H3ydeHue criekTpa HUCITyCKaHHSI HEOHA U I'PalyHPOBKa CIIEKTPOCKOIA

JlaGopatopHble pabOTHl BBIIONTHSIIOTCA B COOTBETCTBHH C METOJUYECKUMU
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YKa3aHHSIMH 110 BBIIOJHEHUI0 1ab0paToOpHBIX paboT mo auctuiummHe «HmKkeHepHas
dbusnkay.

3.6. PyOeskHBIH KOHTPOIb

PyOGexHpIiT KOHTPOJIh MPOBOJUTCA IO HTOTaM HM3YUEHHS HECKONBKUX DPa3JIeloB
JUCIHIUIMH B COOTBETCTBHH C pabodell mporpaMMoil JUCHUIUIUHEL. PyOexHsIl
KOHTPOJb IPOBOJUTCS B MHCEMEHHOM (opMe.

2 ceMmecTp
Bonpoce! pyoe:xxnoro koutpois Ne 1
Bonpocwl, paccmampueaemvie Ha ayOumMopHbuIX 3aHAMUAX

1. MaTtepuanpHas Touka. Cuctema oTcuera. AOGCOIIOTHO TBEP/IOE TEIIO.

2. CxopocCTh cpeqHsIsl © MTHOBEHHas.

3. IlyTh ipu IpOU3BOJILHON 3aBHCUMOCTH OT BPEMEHU.

4. Yckopernue. CKOpPOCTh U IIyTh IIPU PaBHOYCKOPEHHOM JIBIDKEHUM.

5. YckopeHue npHu ABIKEHUH Tella C IIOCTOSHHOII CKOPOCTBIO IIO OKPY’KHOCTHU
(BBIBOS).

6. YrioBas ckopocTs. HammpaBineHue BekTOpa yriloBOil CKOPOCTH.

7. Ilepuon u gactoTa BpameHus. CBsA3b C YIJIIOBOU CKOPOCTEIO.

8. YTriI0BO€E YCKOpPEHHE; CBA3B C TAHT€HIINAIBLHBIM YCKOPEHUEM.

9. Ilepmbiii 3akoH HrproToHa. HHepumanbHbIE W HEHWHEPIIUAIBHBIE CHCTEMBI
oTcYeTa.

10. Bropoii 3akoH HeroToHa. Cmita. Macca tena.

11. Tperuii 3axkoH HeroToHa. HanpaBneHue cui, AeHCTBYIONINX Ha Tella.

12. Umynsce Tena. BeipaxkeHue Broporo 3akoHa Her0TOHaA 4epe3 uMmynbc.

13. Cumna Ta:xeCcTH H Bec Tena.

14. Bec Tena mpu aBmkeHNU ¢ yckopeHneM. HeBecoMocTs.

15. Cunma tpenus. Cwia ynpyrocTH.

16. 3akoH coxpaHeHHUs UMIYJbca (MOMEHT KOJIMYECTBA JABIKEHNUA) B 3aMKHYTON
CHCTEME.

17. Pabota u sHeprus. MoOITHOCTS.

18. Kunernueckas 3Heprus, BEIBOJ (POpMYJIIBI yepe3 padboTy.

19. IloTeHMaNbHOE 110JI€, KOHCEPBATUBHBIE U JJUCCUIIATUBHBIE CUJIBL.

20. IlorernnanpHast sHeprus Tena. CBsA3b CHUIIBI C IOTEHIIHAIIBHON PHEPTHEH I
KOHCEPBATUBHBIX CHIIL.

21. IlomHas wMexaHMYecKas OSHEPrHA. 3aKOH COXPaHEHHA U IIPEBpaIICHHUA
SHEPIUH.

22. MoMeHT cuiIbl OTHOCUTEINIBHO OcH. I111e4o cHiIbI.

23. MoMmeHT uMIlyJlbca OTHOCUTENBHO OCH. CBfA3b C MOMEHTOM CHIIBI. 3aKOH
COXpaHEHHUS MOMEHTA UMILYJIbCA.

24. MoMeHT HHepLIMH MaTepUaIIbHOM TOYKU U CUCTEMBI MaTepHaIbHbIX TOYEK.

25. MoMeHT HHepLIHH OJHOPOAHOTO IIJINH/PA, OJJHOPOJHOIO CTEPIKHSA.

26. Teopewma IllTelinepa.
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27. KuHeTnyeckas >HEprus Bpallalolllerocs Tella, KWHETHYECKas: >Heprus Tena,
KaTsAIIEerocs 0 IIOBEPXHOCTH.

28. PaboTa 1 MOIITHOCTH CHIIBI TIPH BpPAIlEHHH TelIa BOKPYT OCH.

29. OcHOBHOE ypaBHEHHE JHHAMHUKH BpaIaTeIbHOI'O IBHIKEHUA TBEPIOrO Tea.

30. MomeHT uMIyJIbca IIpH BpalleHUH Teja BOKPYI OCH. 3aKOH COXpaHEHUS
MOMEHTA UMITYJIbCA IIPU BPAIIEHUH Tella.

4]1. YcnoBue paBHOBECHS TBEPJIOTO TENA.

42. IlonsTue o CBOOOJHBIX U BEIHYKJESHHBIX KOJICOAHUSX.

43. Tapmonnueckue koiebanmsa. CwmereHne, CKOpPOCTh H YCKOpEHHE IIpU
rapMOHHYECKUX KoJIeOaHUIX. AMIUINTY1a kKoyeOanuil. llepuosa u yactora koneOaHuil.

44. MareMatndeckuii MasaTHUK. BpiBoxg mauddepeHUanIbHOro ypaBHEHUA
rapMoHH4YecKkux konedanuii. [lepuosa komebaHnil MasTHHKA.

45. IlpyxuHHBIT MagaTHHK. BreBog audd@epeHnaIsHoro  ypaBHEHHS
rapMoHndecknx konedanuii. [lepuos komebannit MasTHHKA.

46. @uspyeckuid MasATHHK. BreBog auddepeHIHaIsHOr0  YpaBHECHHS
rapMoHH4YecKux konebanuil. [lepron konebanuit MasTHUKA.

47. DuHeprus Teia IpH TapMOHHYECKHX KoJeOaHHAX: KHHETHYECKas,
IIOTE€HIAJIbHAsA, II0JIHAS.

48. 3aryxaromme kojeOanusa. JluddepeHnuanisHoe ypaBHEHHE KoOJeOaHUIL
CmenieHue IIpyd  3aTyXalIUX KojneOaHusX. AMIUIMTYyJa U IIEPHOJ 3aTyXaroIUX
KOJICOaHHUH.

49. Beiayxaeaasie koneOanus. J[uddepennuansnoe ypaBHEHHE BBIHYKICHHBIX
KosneOaHuil. SIBneHne pe3oHaHca, pe30HAHCHAsA YacTOTa.

50. BomaoBoii mpomecc (BomubI). OCHOBHOE CBOIICTBO BOJH. IIpogoisHBIE T
IIOIIEpEYHBIE BOJIHBI.

51. JlninHa BOIIHBI, CBA3b CKOPOCTHU BOJIHBI C JUIMHOM BOJIHBI U YaCTOTOM.

52. BonHoBoii ¢poHT. BotHOBasi HOBEPXHOCTH, BUIBI BOJHOBBIX IIOBEPXHOCTEM.

53. berymue BOIHBI, BEKTOp IUIOTHOCTH IIOTOKA 3HEPIUH B BOJHE (BEKTOP
YmMoBa).

Bonpocwvi o015 camocmosmenvno2o uzyuenus

1. TaHreHmmanbHOe ¥ HOpPMAJlbHOE YCKOPEHHE IIPU  JBHXKEHHH IO
KpHBOJINHENHON TpaeKTopuHU. lIomHOE ycKOopeHne pu KpUBOJIMHENHOM JIBHKEHHH.

2. CBs3p MUHENHBIX U YTJIOBBIX BEIIMYUH IPU BpamleHHu Tena (IyTh, CKOPOCTh,
YCKOpEHHE).

3. MexaHn4ecKas CucTeMa.

4. Cunbl BHYTPEHHUE U BHEIIHUE.

5. Ilentp Mmacc cucteMbl. CKOpOCTh LIEHTpa Macc. 3aKOH JABHKECHHUA IICHTpa Macc.

6. ComocTapieHue BeINYUH IIPU NOCTYHNATEIHFHOM H BpaIlaTeIbHOM JIBHIKEHUSIX
(Mmacca, IyTh, CKOPOCTh, YCKOpPEHHUE, CIIa, paboTa, MOITHOCTh, KHHETHYECKAsA SHEPTHUS,
UMITYJIbC, OCHOBHOE YpaBHEHHE JTUHAMUKN ).

7. Metopn BekTOpHBIX AuarpaMM. CloXXeHHE JBYX TapMOHHYECKHX KojeOaHUi
METO/IOM BEKTOPHBIX JUarpaMM.

8. Jlorapudmuueckuii JeKpEMEHT 3aTyXaHUA 3aTyXaKIUX KoJIeOaHUil.
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9. KorepeHrHble BOHEL. [[pUHIMI CyniepIrio3uIuy BOJIH.

10. UaTepdepeHIma JBYX BOJH.

11. Cynepnio3uiius AByX KOT€pEHTHBIX BOJIH B TOUYKE (BBIBOJ).

12. UnTepdepeHnnsa MaKCHMyM U MHHUMYM IIPH CJIOXKEHHH JBYX KOT€pPEHTHBIX
BOJIH.

Bompocsl pyoeskHOro KoHTpoIst Ne 2
Bonpocwl, paccmampueaemvie Ha ayOumMopHuIX 3aHAMUAX

1. OcHOBHBIE NIOJIOXKEHUA MOJIEKYIISIPHO-KHHETUYECKOI TEOPHH.

2. UneanpHprii ra3. Kakoii ra3 0i1M30K K HacaIbHOMY?

3. YpaBHEHUE COCTOSHUS HJEANBHOTO Ta3a JJIsl JAHHOI Macchl rasa (ypaBHEHHE
Memnneneena — Kiametipona).

4. VpaBHeHHE COCTOSHHS HJEaJIbHOIO Ia3a B BHJE 3aBHCHMOCTH JAaBICHHS OT
TeMIIepaTyphl U KOHIIEHTPAITUH MOJIEKY .

5. OCHOBHOE ypaBHEHHS MOJIEKYIISIPHO — KHHETHYECKOM TEOPUH I'a30B.

6. CpeiHsA KBaJpaTHYHAsA CKOPOCTH MOJIEKYIL.

7. CBs13b cpe/lHEN KMHETUYECKOM SHEPTUH II0CTYIATEIbHOTO JBUKEHUS MOJIEKYII
C TeMIIEpaTypOI.

8. BHyTpeHHAA >HEpPrUs TEPMOJUHAMUYECKON CUCTEMBI.

9. Yucno creneHeil cBoOOJBI MOJNEKYJ. 3aKOH boJibIMaHa O pPaBHOMEPHOM
pacIipe/ielIeHHH YHEPTHH 110 CTETIeHAM CBOOO/IBI MOJIEKYI.

10. CBs3b BHYTpEHHE SHEPTHH BEMIECTBA C YHCIOM CTETIEHEH CBOOOJIBI.

11. IlepBoe HavaI0 TEpMOAUHAMUKH.

12. Pabota, coBepIiaeMasi ra30M IIPU U3MEHEHHH €0 00hEMA.

13. TemmoémkocTes Tena, MOJIpHAs M yAEIbHAs TEIUIOEMKOCTH. Telno€MKOCTh
ra3oB: IPH IIOCTOSTHHOM 00BbEME H INpU MOCTOSHHOM JIaBIIEHHU; CBS3b C YHCIOM
creneHel cBo00pI. CBA3b MOJIPHBIX TEIUIOEMKOCTEN MEXTY cCOOOIA.

14. Annabatuueckuii niporiecc. [lokazaTens aaquadaTel, CBA3b C UUCIOM CTEIIeHEH
cBo0o1b1. Y paBHeHue [lyaccona.

15. Kpyroeoii mpomnecc (mukim). Ilpsmoit u oOpatueiii nukia. Kosddumuent
IIOJIE3HOTO JEeICTBUSA 711 KPYTOBOTO IIPOIecca.

16. OOpaTUMBIH 1 HEOOpAaTHMBIH TEPMOJIUHAMHUYECKIE IIPOIESCCHI (ITHKIIBI).

17. Cxema nmuKiIa pabOThI TEIUIOBOTO JBUTATEIIA.

18. Bropoe Hagao TepMOIMHAMUKU (0 HallpaBJIE€HUHU IIepeXo/ia TEILIa).

19. Teopema Kapno. I{uxn Kapro. KIIJ] nukia KapHo.

20. IIpuBe1€HHOE KOTHMYECTBO TEIIOThI. DHTPOIIHUS.

21. HepaBencrBo Kulay3suyca juis sHTpormu (Juisi oOpaTHUMBIX U HEOOpPAaTHMBIX
IIPOIIECCOB).

22. IIpuHUMII BO3pacTaHUS SHTPOIIHU.

23. ®uszmdyecKui CMBIC SHTPOIINH, (GopMyIa bosIiMaHa IJI SHTPOIIHH.

Bonpocui 015 camocmosmenbHo20 uzydeHus
1. 3akon JlankTOHA.
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2.Cpenusis JmHA CBOOOJHOrO IMpoOera MoJekyl. D(GEeKTUBHBIA JTHaMETP
MOJIEKYIL.

3. SIBIeHneE TEIIONIPOBOHOCTH. 3aKOH TeIuIonpoBogHocT Dyphe.

4. Ssnenne muddysun. Macca, mepeHocuMas B Tiporiecce quddysun (3axoH
duxka).

5. BayTpenHee TpeHue. 3akoH HeroTOHA 1711 CUIIBI BHYTPEHHETO TPEHHUA.

6. JlamuHapHoe U TypOyJIeHTHOE TeUSHUS.

7. CxeMma 1nuKiIa paboTHl XOJIOUIFHON MaIlIHBL.

Bompocsl pyoesxkHoro kKoHTpoas Ne 3

Bonpocwl, paccmampueaemvie Ha ayOumMopHuIX 3aHAMUAX

1. 3akoH KynoHa. HanpaBineHue Cuibl, JEUCTBYIOIIEN Ha 3apsl.

2. Hanps>K€HHOCTB JIEKTPHYECKOTO IOJIA.

3. IIpuHIIHO CYyTIEepIIO3UIIHH DJIEKTPHYECKUX ITOJIEII.

4. CunoBsle aUHUU (JIUHHHM HAIpPSDKEHHOCTH) 3JIeKTpudeckoro mons. Ilommoe
YICJIO JIMHUM, BXOIAIINX U3 TOYEUHOTO 3aps/a.

5. IToTok BekTOpa HAIIPSKEHHOCTH 3JIEKTpHUYecKoro noiis. Teopema ['aycca.

6. llpumeHenne Teopemsl laycca K pacdery DSIIEKTPUYECKHX IIOJIEH: II0JIe
OJHOPOJHO 3apsDKEHHOH INIOCKOCTH; IIOJI€ JBYX Pa3HOMMEHHO 3apsDKEHHBIX
IUIOCKOCTEN; II0JIe OECKOHEYHO 3apsDKEHHOTO IMIIMHJpA; II0Je  3apsDKEHHOI
cheprueckoli TOBEPXHOCTH; MOJIE 0OBEMHO - 3apPSIKEHHOM cepHl.

7. PaboTa cHiI 3JIEKTPHYECKOT0 MOJIA 110 IEPEMENICHUIO0 TOYSIHOTO 3apsa.

8. Iupkysmus BeKTopa HAIPsDKEHHOCTH 110 3aMKHYTOMY KOHTYPY.

9. IloTeHnuanpHash SHepPrusi TOUYEUHOTO 3apsja B IIOJe APYroro TOYEUHOTO
3apsana. [lotennuan. Pabora mo mepeMemeHHio 3apsja MEXAY TOUYKAMHU C pa3HBIMU
IIOTEHIAJIAMU.

10. Cea3p MexJay HAIPsKEHHOCTBIO SJIEKTPUYECKOrO IIOJSA U IOTEHIIHAJIOM.
CBA3b pa3HOCTH IIOTEHIINAJIOB C HAIIPSDKEHHOCTBIO SIIEKTPUYECKOTO IIOJIA.

11. DxBUNOTEHITUANIBHBIE IIOBEPXHOCTH.

12. TTonsipu3anys AU>JIEKTPHUKA B SIIEKTPUYECKOM 110JI€, BEKTOP IIOJISIPU3YEMOCTH
(BEKTOp MOIAPU3AIIN ) JUIICKTPHKA.

13. CB#3p NONSIPU30BAHHOCTU C HANPSIKEHHOCTHIO JIIEKTPHYECKOTO IIOJIS.
Jlusiexrprdeckas BOCIPUUMYHBOCTD CPEIBI, €€ 3aBUCUMOCTE OT TEMIIEPATYPHI.

14. DnexkTpudeckoe noie B JUAIIEKTPUKE, HAIIPSYKEHHOCTD SJIEKTPHYECKOTO IIOJIA.

15. IloBepxHOCTHas IUIOTHOCTh CBSA33aHHBIX 3apsAnoB. HampspkeHHOCTh I10JIA
CBSI3aHHBIX 3apSI0B B JUBJIEKTPHUKE.

16. JludimexTpudeckass IPOHUIIAEMOCTh CpPENBI, CBA3b C JHIEKTPHUYECKOMN
BOCIIPUUMYHBOCTBIO.

17. Bekrop »nekTpudeckoro cMmemeHus. lTeopema Iaycca ama BekTopa
3NEKTPHUIECKOTIO CMEIEHHS.

18. DxBUNOTEHIIHAIBHBIE IIOBEPXHOCTU BOKPYT IIPOBOIHUKA.

19. IIpoBOAHUK BO BHEIHEM 3JIEKTPHYECKOM IoJ1e. FIHAyIIUpOBaHHEIE 3aps/IbI.

20. DIEeKTPOEMKOCTh YEJUHEHHOI'O IIPOBOJHHKA.
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21. Kowngencatopsl. EMKocTh ImIOCKOro KoHAeHcaTopa. EMkocTh Iipn
IIOCIIE/IOBATEIHLHOM U IIApAJLIEIbHOM COEIMHEHUAX KOHIEHCATOPOB.

22. DHeprus 3apsDKEHHOTO KOHJIEHCAaTopa.

23. DHeprus U IIIOTHOCTh DHEPTUH DIIEKTPUIECKOTO IOJIA.

24, Cuma Toka. Cuma Toka B cCilydae JBUJKEHHS IIOJIOXKHTEIBHBIX U
OTPHULATENBHBIX 3apA10B. BEKTOp MIIOTHOCTU TOKA, CBA3b C CHJION TOKA.

25. 3akom Oma 1 ydJacTKa IeNH B HHTerpaibHON U auddepeHInantsHOI
dbopmax. CompoTHUBICHUE IUIMHIAPUYECKOTO IIPOBOJHUKA. 3aBUCUMOCTH YIE€IBHOTO
COIIPOTUBJIEHUA OT TEMIIEPATYPBHI.

26. CoIpoTHUBIEHHE IIPU IIOCIIEIOBATEIILHOM M IIApajUIe]IbHOM COEIMHEHHU
IIPOBO/THHKOB.

27. DnexTpoaBkymas cuna. [lageHne HanpsKeHHs Ha HEOJHOPOJHOM ydacTKe
nerm. 5. 3akoH Owma a1 HEOJHOPOJHOTO YyYacTKa I[€NH B HHTErPAJIBHON U
muddepeHnmmansHOR popMax.

28. Pabora m MomHOCTE ToKa. 3akoH J[koymi—JIeHiia B HHTETrpalbHOI H
nuddepennuanpHON hopmax.

29. MomHocTh, pa3BHBaeMas HCTOYHHKOM TOKa. MOIMHOCTB, BBIfiensieMasl B
Harpy3ke. KoadduineHT nonezHoro aeficTBUS HCTOYHHKA TOKA.

30. CooTHOIIIEHNE BHYTPEHHETO COIIPOTHBIIEHHS U COIIPOTUBIIEHUS HarPy3KH IIpU
MaKCHMAaJIbHOII I110JI€3HOII MOIHOCTH HA Harpy3Ke.

Bonpocwr 015 camocmosmenbHo20 uzydeHus

1. IlomsipHAag MoJIeKyna, 3IEKTPHYECKHI MOMEHT IIOJIIPHON MOJIEKYJIBI.

2. HemnonspHasg MoJeKyna, 53I€KTPHYECKHI MOMEHT H HOJLIPH3YEMOCTH
MOJIEKYIIBI.

3. Paguyc-BeKTOp LIEHTpa TSHKECTHU MTOJIOKUTENBHBIX U OTPUIIATENbHBIX 3aps/IOB.

4. DiexkTpUYecKHl JUIIONb. HamnpsbkeHHOCTh Ha OCH JUIONA, Ha MPSIMOIN
NEepIEH/IUKYJIIPHOIT OCH JIHITOJIA.

5. VYcmoBusi paBHOBECHS 3apsA/IoOB Ha TNPOBOJHUKE B 3JICKTPHIECKOM IIOINE.
Pacnpeznenenue 3aps0B 1o HOBEPXHOCTH.

6. EmxocTs mapa.

7. DHeprusi CUCTEMBI TOUEUHBIX 3apsJIOB.

8.CBepXIIpOBOAUMOCTb.

9. 3akons! Kupxroda.

3 cemectp
Bonpocs! pyoesxkHoro koHTpoJsi Ne 2
Bonpocuvi, paccmampueaemvie Ha ayOumopHvix 3aHAMUSX

1. MarunurHoe noste. MarauTHas UHAYKIHS, OIPUHITAI CYTIEPIIO3UIIUN MarHUTHBIX
noJjieii. CHI0BbI€ IMHUYU MarHUTHOTO ITOJIA.

2. 3akoH buo- Caapa- Jlamnaca.

3. MarsurHast HHIYKIUA OPsIMOTO IIPOBOIHUKA C TOKOM.

4. Cumna Jlopenma. HampaBneHne cuiibl, JENCTBYIOIIEN HA IOJIOKUTEINBHBIN U
OTPHUIATEIILHBIN 3apsIbI.
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5. 3akoH Ammnepa. Ou3nyecKuil CMBICI BEKTOpPa MarHUTHOU HHIYKIHHU B.

6. Cuna B3aUMOJEICTBUS JABYX OECKOHEUHBIX IIPSAMBIX IIPOBOJHUKOB C TOKOM.
IIpaBuno neBoii pyKu.

7. Cuna 1 MEXaHUYECKHI MOMEHT, JeHCTBYIONIHE HAa 3aMKHYTBIII KOHTYP C TOKOM
B MarHUTHOM I1ojie. MarHUTHEI MOMEHT KOHTYpa C TOKOM.

8. MarsuTHas HHIYKIIHA B IIEHTPE KPYTOBOI'O KOHTYpa ¢ TOKOM.

3. MarHuTHBII IOTOK.

4. Pabora, coBepiaeMas MpHU MepPeMeNIeHUH IIPOBOIHUKA C TOKOM B MarHHTHOM
IIOJIE.

9. IloToK BeKTOpa MarHUTHOI HHAYKIHHU Yepe3 3aMKHYTYIO [IOBEPXHOCTD.

10. Teopema I'aycca 1i1d BeKTOpa MarHUTHOM WHTyKITUH.

11. [IupkynAnus BEKTOpa MarHUTHOM HHAYKIMHA B mo 3aMKHyTOMY KOHTYpY JJIs
IIPSIMOTO TOKa.

12. MarsutHas uHaykKus B coneHona.

13. MarsuTHas HHAYKIOUS BHYTPH MarHeTHKA.

14. Bextop HamarHu4eHHOCTH J.

15. HanpspxkenrocTh MmarauTHOTO ot H, cBsizp ¢ B u J.

16. Hupkymsimusa Bektopa H (3akoH moxHOTO ToKa A1a H).

17. MarauTHas BOCIIpUHMYUBOCTD, CBSI3b C MAarHUTHOM IIPOHUI[AEMOCTBIO.

18. MarauTHas IPOHUIIAEMOCTb, €€ (PU3UIECKHUIT CMBICII.

19. Buaer marsetukoB. /[mamarseTuku. OObsCHEHHE IPUYHHEI JTHAMarHeTH3Ma.

20. ITapamaruetuku. 3akoH Kropu /11 mapaMarHeTHKOB.

21. ®eppomarmeruku. OcHoOBHas (HyJeBas) KpHBasd HaMarHUYHUBaHHS.
3aBUCHMOCTh MarHUTHON npoHunaemoctu ot H. 1letns rucrepesuca.

22. OObscHeHne IIPUYUHBI dbeppoMaraeTuzMa (oCHOBHI TEOpUHU
(dbeppoMarueTusMa).

23. DnekTtpoMarHuTHas HHAYKUA. HaykninonHeii Tok. [IpaBuio Jlenma.

24. 5J1C MHAYKIIUHU B IPOBOJIHUKE, ABIKYIUMCS B MATHUTHOM IIOJIE.

25. IlonHEIiT MAarHUTHEIH ITOTOK (ITOTOKOCTICIUICHHE).

26. Camonnaykiua. UaaykTHBHOCTE. IHIYKTHBHOCTE cOJIeHOH 1A (BEIBO/I).

27. 3]1C caMOUHIYKITHU.

28. DHeprusi MarHUTHOIO 1OJIA. 1I1TI0THOCTH SHEPIrUN MarHUTHOTO IIOJIA.

29. Buxperoe anekTpudeckoe mojie. Toku dyko. Ckua-3¢ddexT.

30. IlupkymAmus BEKTOpa HAIPsHKEHHOCTH »JJIEKTpUYeckoro mnoius E mo
3aMKHYTOMY KOHTYPY C Y4€TOM BHXPEBOI'O JJIEKTPUYECKOI'0 IIOJIA.

Bonpocul 01151 camocmosimenbHo20 usy4eHus

1. CBA3b MEXKIY CKOPOCTBIO CBETA, DICKTPHICCKON U MAarHUTHOU ITOCTOSHHBIMI.

2. MarautHass HHAYKIINA Ha OCH KPYTOBOTO KOHTYpPa C TOKOM.

3. PaboTa npu moBopoTe KOHTYpa ¢ TOKOM B MarHUTHOM IIOJIE.

4. OpOuTambHBEIII MarHUTHBIH U MEXaHHYECKHH MOMEHTEHL [ HpoMarHHTHOE
OTHOINIeHHe. MarHuToOMeXaHUYEeCKUE SBICHHUS.

5. CoOcTBeHHBIE MEXaHNYECKUIT (CIIMH) U MarHUTHBII MOMEHTHI JIEKTPOHA.

6. XKectkue u Markue GeppoOMarHeTHKHU.
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7. Touka Kropu. 3akon Kropu — Belicca 111 ¢peppoMaraeTHKOB.

8. Tok IIpy 3aMBIKaHUM U Pa3MbIKaHHUHU 11EIIH.

9. Tok cmemienus. [InotHocTh TOKa cMmenieHus:. [IMoTHOCTE MOTHOTO TOKA.

10. Iupkynsamus BeKTOpa HaIpsDKEHHOCTH MarHuTHoro mnoisA H mo 3amMkHyTOMY
KOHTYPY € Y4e€TOM IIOJTHOTO TOKa.

Bompocsl pyoeskHOro KoHTpoIst Ne 2
Bonpocwl, paccmampueaemvie Ha ayOumMopHuIX 3aHAMUAX

1. Ypaaenusa Maxkcpemna B guddepernuansaoi Gpopme.

2. BonHoBele ypaBHeHUs [Jud HanpsbkeHHoctell E  u H, ckopocts
3IEKTPOMArHUTHBIX BOJIH.

3. CBsa3sb BekTopoB E u H B 311€KTpOMarauTHON BOJTHE.

4. BekTop MJIOTHOCTH IIOTOKA SHEPIHH B 3JI€KTPOMAarHUTHOH BoyHe (YMoBa—
IloitaTHHTa). CBETOBEIE JTYUH.

5. CBeTOBOH BEKTOP, XapaKTep KOJIecOaHMIl CBETOBOTO BEKTOPA.

6. AGCOIOTHBIIH MOKa3aTelNb MPEIOMIECHUS, CBSI3b C ANMEKTPHIECKOI U MarHUTHOM
IIPOHUIIAEMOCTEIO cpelibl. J{uciepcus cBera.

7. JInuHa ¥ 9acToTa CBETOBBIX BONH. CBsA3b JIIMHBI U YaCTOTHI CBETOBON BOJIHBI B
cpelie U BaKkyyMe.

8. JlBoiicTBEHHasi IPUPOJA CBETA.

9. OCHOBHBIE 3aKOHBI ONTHKH.

10. AGCOIIOTHBIH 1 OTHOCHTEILHBIN ITOKA3aTENH ITPEIIOMIICHHUS.

11. Cuna cBeta. OCBeIlIeHHOCTE.

12. CBsa3p mOKa3aTesnsd IIPEIOMIIEHHS CBeTa CO CKOPOCTBIO CBETA B Cpelle, C
3NEKTPUYECKUMH U MAarHUTHBIMH XapaKTE€PHUCTHKaMU CPEJIBI.

13. CBs13b JJIMHBI U 9aCTOTHI CBETOBOM BOJIHEI B CpeZie U BaKyyMe.

14. EcTecTBEHHBIN U IMONSPU30BAHHBIN CBET.

15. IlpuHaiun ®epma; onTudecKkas JJIMHA Iy THU.

16. Uatepdepennus ceeta. Pusndeckas MpUduHa HHTEPPEPECHITUH.

17. KorepenTHsie BOMHEL PazHOCTE (ha3 mpu HaOXKESHUH ABYX BOJIH.

18. uTepdepeHims cBeTa IpH HaJIOKEHUN JBYX KOT€PEHTHBIX BOIH.

19. Onrudeckas pa3HOCTh XOJa U Pa3HOCTh (a3 JIBYX KOTEPEHTHBIX BOJIH OT
HCTOYHMKA CBeTa IIPU IIPOXOXKIEHUH 110 JBYM Cpe/laM B TOUKY.

20. VcnoBus nHTEep(EpEHINOHHBIX MAaKCUMyMa U MHHHMYyMa IIPH HAIOXEHUH
JIByX KOTE€PEHTHBIX BOJIH.

21. IIpunuun ' roiireHca.

22. BonHOBO# ()pOHT; BOJTHOBAsI IOBEPXHOCTD.

23. Tudpaknus cBera, BUABI JHPPAKIHNN; OOBJCHCHHEC C ITOMOINBIO MPHUHITHIIA
I'roiirenca.

24. IIpunnun I roiirenca-®peneni. 3oHE @Openend. I[loctpoenue 308 OpeHers.

25. Jlndpakius Ha KPYTIIOM OTBEPCTHH.

26. ludpaximoHHas KapTHUHA Ha KPYTJIOM JIHCKE.

27. Iudpaxiusa Opaynrodepa Ha menu, ycaoBus TUGPaKIMOHHBIX MaKCHMyMa U
MHHIMYMa.
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28. Hanpasnenne (yroi) MakCHMaJbHOH U MHHUMAJILHOW MHTEHCUBHOCTH CBETa
pu AU(paKIIuU HA MEIH.

29. JludppaknmoHHasA pemieTKa. YCIOBHA MaxX H MmMin OCBEIIEHHOCTH. Ymucio
TJIaBHBIX MAaKCHMYMOB.

Bonpocur 015 camocmosamenbHo2o usydenus
1. ILIOTHOCTE >HEPrUM B 3JIEKTPOMAarHUTHON BOJIHE.
2. IInoTHOCTH MOTOKA SHEPTHU B SIIEKTPOMAarHUTHOI BOJIHE.
3. IaTeHcuBHOCTE cBeTa. CBSA3b CO CBETOBBIM BEKTOPOM.
4. JlaBieHue cBeTa Ha IIOIJIOMIAONIYI0 IIOBEPXHOCTD.
5. ITnockoe u chepudeckue 3epkaia.
6. SIBeHNEe MOTHOTO BHYTPEHHETO OTPAKEHUS.
7. JIunzer. ®opMyiia TOHKOMN JIMH3EL.
8. CreToBOIl MOTOK. DYHKITHS OTHOCUTEIHFHON CIIEKTPAbHON YYBCTBUTENBHOCTH
rinasa ((QYHKIHSA BUOHOCTH).

Bompocsl pyoesxkHoro kKoHTpoas Ne 3
Bonpocwi, paccmampueaemvie Ha ayOumopHvIX 3aHAMUSX

1. lucnepcus cBera.

2. Ilornomenue cBera. 3akoH byrepa.

3. Paccesanue cBeTa. 3akoH Pores.

4. IlmockomomsipuzoBaHHBI cBeT. CTeneHb NOISPU3ANUN E€CTECTBEHHOTO U
IUIOCKOIIOJIIPU30BAaHHOTO CBETA.

5. Yro mpenctaBiasioT coOoi moispu3arop H aHammzatop? MX poils mpu
M3y4YE€HNU MOJISIPU3AI[UH CBETA.

6. IIpoxoxieHHe cBeTa 4epe3 OJIUH IOJAPU3aTOP, HHTEHCHBHOCTh IIPOIIEAIIETO
CBETA.

7. VIHTEHCHBHOCTBH CBE€Ta, IPOIIEIIETO Yepe3 JBa IOJIpU3aTOopa. 3aKOH
Maroca.

8. Ilomapuzanus cBeTa HpHU OTPAKEHUHM U IIPEJIOMJIEHHH Ha TpaHUIE ABYX
JIUAIEKTPUKORB.

9. Vron bprocrepa mnpu OTpaX€HMH U IPEIOMJIECHHU Ha TpPaHHUIE JIBYX
JINBJIEKTPUKOB.

10. TermoBoe n3nydeHne. JHEpreTUdecKasi CBETUMOCTD Tea.

11. UcnyckatenpHas U OTJIOIMATEIbHAS CIIOCOOHOCTH.

12. CBA3b 3HEPreTHYECKON CBETUMOCTHU C UCITyCKATEIBHOM CIIOCOOHOCTRIO TENA.

13. CBa3p ucmyckaTelnbHBIX criocoOHocTer Tenma 1 (@) u 1 (A) U OJHOTO
ydacTKa CIIEKTpa.

14. AGcomoTHo yepHoe Teno. Cepoe Telo.

15. CooTHomIeHNEe HCITYCKATENBHBIX U MOTJIOMATEILHEIX CIIOCOOHOCTEN CHCTEMBI
TEJ, HaXO/IAIUXCA B TEILIOBOM PaBHOBECHUH.

16. Kpurepuii TermmoBoro u3nydeHus. 3akoH Kupxroda.

17. ®yuxkmua Kupxroda u ee hpusngeckuii CMBICI.

18. 3akon Credana-bompimana.
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19. I'papuueckas 3aBucumocts PpyHkimn Kupxroda oT AJIMHE BOJHEL.

20. 3axkoH cMmenieHus Buna.

21. Popmyma llmanka, 9ro oHa omnmchiBaeT? llpeamoiioxeHus, IeXalque B
OCHOBE (hOPMYIIHL.

22. ®otordpdext. Buemmuwmii u BHYTpeHHU (HOTO3DDEKT.

23.BonmpTamMnepHas XapakTepHCTHKA BHemHero ¢oTo3ddekxra u ee oObICHEHUE.
3aJiepKUBaOIIEe HAPSDKEHUE.

24. Tpu 3axona BHermHero GpoTo3ddexra.

25. O6macHenne potordhdexra ¢ TOMOIIBIO KBAHTOBOI TCOPHH.

26. ®opmyia DiHIMITEHHA 114 BHENHETO (poTo3dPekTa.

27. OnwiTh Pesepdopaa. Anepras moziens atoma Pesepdopa.

28. Bropoii 3akoH HproTOHA /I 3JIEKTPOHA, ABUKYIIETOCSA BOKPYT Apa.

29. IlpotuBopedns Moaenu atoma Pesepdopaa ¢ ONBITHEIME TaHHBIMH.

30. Coextp aroma Bojioposa. @Popmyna bamemepa. Ha drto yka3wBaer
JIMHENYaTHIN CIIEKTP aToMa BoJgopoja?

31. Iloctrynatsr bopa.

32. CBs3b 4acCTOTHI U3IYYEHUS C SHEPTUAMU YPOBHEN IIpH KBAaHTOBOM IIEPEXOJIE.

33. OmpeneneHne CBSI3U pajilyca n-oil OpOUTHI ANEKTPOHA B BOIOPOIOIIOI00HOM
aTOMe C HOMEpPOM OPOHUTHI.

34. Ilepssbrii bopoBckuii pajmyc opOHTEHI.

35. I'maBHOe kBaHTOBOE dHcI0. OCHOBHOE U BO30YXKJIEHHOE COCTOAHHE aTOMa.

36. /lmmHa BostHEI 110 e bpoiinro.

37. B 4eM oTiIN4HE CBOMCTB MUKPOYACTHI] OT CBOMCTB MaKpO4YaCTHIT?

38. CooTHomeHne HeollpeaeneHHocTeil I elizenOepra.

39. Kak 3aBUCAT HEOIIPEJAENEHHOCTh KOOPAUMHATHI M CKOPOCTH YaCTUIBI OT MacChl
YaCTHUIILI?

40. CooTHOIIIEHHE HEONPEEIIEHHOCTEN /IJIsl SHEPTUU H BPEMEHU.

41. KBaHTOBBIE YlCIIA.

42. Cous. CriuH >nekTpoHa. [IpuHnun 3anpera 1laymm.

43. CtpoeHue sizipa. DHeprus cBA3U B Aape. [I[poToHEI 1 HENTPOHEI.

44. o, B, y-M3IydeHU.

Bonpocul 015 camocmosmenbHo20 U3yHeHUus

. BUJIBI CIIEKTpOB: JIMHENYATHIN, [IOJIOCATHIH, CILIOIIHOIL.
. EcTecTBEeHHEBII CBET, MOJISIPU30BAHHBIN CBET, INIOCKOCTh MOJISIPU3AIUH.
. BpamieHne niockocTH Moaspu3alii BEMECTBAaMH IIPU IPOXO0KJIECHUN CBETA.
. @otoH. Macca, 3Heprus, umnyiabsc. OCHOBHBIE CBOIICTBA ()OTOHA.
. CkopocTh ABmkeHNA GOTOHA B BEIICCTBE.
. JlaBreHne cBeTa Ha MOTJIOIMAIOIIYIO U OTPAXKAIONIYIO0 MOBEPXHOCTH.
. Kopny CKyJIApHO-BOJIHOBOH /Iyallu3M CBONUCTB BEIIECTBA.

8. BerauciauTe JIMHY BOJIHBI A€ bpoliis gacTuisl Maccoi 1 T, IBHKYIIEHCSA CO
ckopocThio 10 M/c.

9. KakoBa HeOIpEJIeIEHHOCTh KOOPJUHATHI 3JIEKTPOHA B 3JIEKTPOHHO-TY4YEBOI
Tpyoke (v=10% m/c; v=10° M/c; m=9,11-10*" kr)?
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10. KakoBa HeoIlpeIeIEHHOCTh CKOPOCTH 3JIEKTPOHA B aTOMe Bojiopozia? Pazmep
aroma 10-10M.

11. Yem 0OBsCHsIETCA HEOIIPEICIICHHOCTh YaCTOTHI U3ITYICHUA?

12. YacTursl 0IHHaAKOBOH IIPHPO/IBI B KJIIACCHYECKOII U KBAHTOBOM MEXaHUKE.

13. Mopgenu sigpa.

3.7. llpoMmexyTouHasl aTTecTalusd
B cooTBeTcTBHH ¢ y4YeOHBIM IUIAHOM II0 HaIlpaBJICHHIO IToaroToBku 35.03.11
I'mgpomenuopanusi mnpoMexXyTOYHas arrecTaluu 1o jucnuimHe «lHxeHepHas
¢u3nKa» mMpoBOJUTCS BO 2 ceMecTpe — B BHJIE 3adeTa, B 3 ceMecTpe — dK3aMeHa. B
9K3aMEHAIIHOHHBIX OMJIeTaX MPHCYTCTBYIOT CHTYAIIHOHHBIC 3a/[aud, IIPEJCTaBICHHEIE B
BHJI€ PACYETHBIX 33/ IaHUII.

Bonpocsl, BBIHOCHMBIC Ha 3a4eT (2 cemecTp)

1. MaTtepuambpHas Touka. Cuctema orcdera. AOCOIIIOTHO TBEPIO€ TEJIO.

2.CKOpOCTh CpeJIHASI © MTHOBEHHAA.

3.1lyTe IpH IpOU3BOIBHON 3aBUCHUMOCTH OT BPEMEHH.

4.V ckopernne. CKOpOCTh U IIyTh IIPU PpaBHOYCKOPEHHOM JIBIKEHU.

5.YckopeHue IIpH ABHMXKEHHM Tella C IIOCTOSHHOH CKOPOCTBIO IO OKPYXKHOCTHU
(BBIBOJ).

6. YrioBas ckopocTs. HammpaBieHne BEKTOpa YrilOBO CKOPOCTH.

7. Ilepuop u 9actoTa BpamieHUus. CBsA3b C YIIIOBOHU CKOPOCTHIO.

8. Yrinoroe yckopeHue. CBA3b JIMHENHBIX U YITIOBHIX BEIMYUH IIPH BpalleHHU
Tena (MyTh, CKOPOCTh, YCKOPEHHE).

9. 3akoH HrroTOHA.

10. Ummynse Tena. BeipaxkeHne Broporo 3akoHa HproToHa uepes uMimynsc.

11.Cuna Tsxect u Bec Tena. Crna Tpernsa. Cuiia yrpyrocTu.

12.MexaHndeckas cucrema. CHibl BHYTPEHHUE U BHEIIHHE. 3aKOH COXpPaHEHUS
HMITYJIbCa (MOMEHT KOJIUYECTBA ABHIKEHHUS) B 3AMKHYTOH CHCTEME.

13.I1enTp Macc cucrembl. CKOpOCTh HEHTPA Macc. 3aKOH JBHKEHUA LIEHTPA Macc.

14.PaboTa u sHeprus. MoimHocTh. DHEPrusi.

15.I1lonHas MexaHU4YecKas SHEeprus. 3aKOH COXpPaHEHUS H IIpeBpaIleHUus] SHEPTUU.

16.MoMeHT cuiIbl OTHOCUTEINBHO OcH. 1Imedo cuiibr.

17.MoMeHT UMITyIbca OTHOCUTEIIBHO OCU. CBA3b ¢ MOMEHTOM CHJIBI.

18.3aKk0H coXpaHEHUSI MOMEHTA HMITYJILCA.

19.MomeHT MHepHUH MaTepHajlbHOH TOYKU U CHCTEMbl MaTEpPHUAJIBHBIX TOYEK.
Teopema Illrelinepa.

20.KuHeTn4yeckas SHEPIUs Bpalllarollerocs Tela.

21.0OcHOBHOE ypaBHEHUE JHHAMHKH BpaIlaTeIbHOTO JBUKEHUA TBEPAOIO Tela.

22.MoMeHT HMIyJIbca OpU BpAIIEeHHH Tejla BOKPYI OCH. 3aKOH COXpaHEHHS
MOMEHTA UMITYyJIbCa IIPU BpalleHUH Telna.

23.I'apmonmdeckue KkoneOamms. CMeImeHHEe, CKOPOCTh H YCKOPEHHE IIpH
rapMOHHYECKUX KoneOaHuax. AMmmtyaa konedanuii. [lepuog u gactota konebaHmil.

YpaBHEeHUS TrapMOHUYECKUX KOJIeOaHUIi.
27



24.DOHeprus Tena NpH  TapMOHHYECKUX  KoleOaHHAX:  KHUHETHYecKas,
IIOTE€HIAJIbHAsA, II0JIHAS.

25.3aryxarommue koiebanma. JuddepeHnuansHoe ypaBHEHHE KoneOaHMIL.
CmemeHne TpH 3aTyXaloIUX KojleOaHHAX. AMIUIUTyJa H IIEpHOJ 3aTyXaroIux
konebanmii. JlekpemeHnT 3aryxaHua. Jlorapupmmdeckuil JeKpeMeHT 3aTyXaHHS
3aTyXaloUX KojieOaHuil.

26.BemyxieHHbIe KonebaHus. SIBeHne pe3oHaHca, pe30HaHCHAs 9acToTa.

27.BosnHOBOII mporiecc (BomHBI). OCHOBHOE CBOMCTBO BCeX BOMH. J[JIMHA BOJIHEI,
CBSI3b CKOPOCTH BOJIHBI € JUIMHOM BOJIHBI U YaCTOTOM.

28.BomHoBoe uncino. YpaBHeHUe Oeryiiei chepruaeckoil BOIHEI.

29.OCHOBHBIE OJIOXKEHHS MOJIEKYIISIPHO-KUHETUYECKON TEOPUH.

30.MgeanbHsIl ra3. YpaBHEHUE COCTOAHUSA HACAIBHOTO ra3a /Uil JaHHOII Macchl
raza (ypaBHenue MenneneeBa — Kimaneiipona).

31.BBIBO/T OCHOBHOTO YpaBHEHHUS MOJIEKYIPHO — KHHETUYECKOW TEOPUH Ta30B.

32.CpenHsasa KBaJjpaTU49HAsA CKOPOCTh MOJIEKYJI. CBA3b CpeqHEell KHUHETHYECKOU
SHEPIUHU II0CTYIIATEILHOIO IBIDKEHUS MOJIEKYII C TEMIIEpaTypOIl.

33.5BneHua nepeHoca. 3akoH TeruionpoBogHocTH Pyphe. 3akoH Puka. 3akoH
HeroToHa i1 cHIIBI BHYTPEHHETO TPEHUA.

34.BHyTpeHHSA SHEPrUusi TEPMOJINHAMUYECKON CHCTEMBI.

35.Yucio creneHeld cBOOOABI MOJEKYJ. 3akoH boibsliMaHa O paBHOMEPHOM
pacIipe/ielIeHHH YHEPTHH 110 CTETIeHAM CBOOO/IBI MOJIEKYI.

36.IlepBoe mHawano TepMoaumHaMuku. Pabora, coBepmaemas Ta3oM IIpH
U3MEHEHHUHU ero o0bEMa.

37.Tenno&€MKOCTh Ta30B: IIPH MOCTOSHHOM 00BEME U IIPU MTOCTOSTHHOM JIaBJICHUH;
CBSI3b C YHUCIIOM cTeneHeil cBo00/1bl. CBI3b MOJSIPHBIX TEIUIOEMKOCTEH MEX Ty cOOOIH.

38.Anuabatnueckuii mporiecc. I[lokazarens agnadaTel, CBSI3b C YHCIOM CTEIeHEH
cB0001b1. ¥YpaBHeHue Ilyaccona.

39.CBs3p BHYTPEHHEH HEPTrHU Ta3a ¢ MoKa3zaTelieM aaualdaThl, TeMIepaTypoil u
JTaBJICHHEM.

40.Kpyropoii mporecc (tmki). Ilpsmoii m oOpatserii 1ukn. Kosddumuent
IIOJIe3HOTO JEUCTBUA JUII KpPyroBoro Iporiecca. OOpaTHMEBIIT W He0oOpaTUMBII
TEPMOJUHAMUYECKHE IIPOIECCHI (ITUKIIBI).

41.Cxema mukia padOTH TEIUIOBOTO JBUTATEIIS.

42.Btopoe Hauano TepMOJUHAMUKH (O HallpaBJIeHUHU mepexofa Tera). Teopema
Kapno. I{uxki Kapno. KIIJ[ mukina Kaphro.

43 IIpuBen€HHOE KOJMYECTBO TEILUIOTHL. OHTpomnusA. lIpuHIOUD BO3pacTaHUs
SHTPOIIHU.

44 3axoH Kynona. HanmpaBineHue cuisbl, eliCTBYIOIIEH Ha 3apsi.

45. HanpspxkeHHOCTH 351eKTpudeckoro 1ois. [Ipuanmn cyneprno3unun
SNEKTPUYECKUX IIOJIEN.

46. 1IoTok BekTOpa HaNpsDKEHHOCTH 3JIEKTpH4eckoro noisd. Teopema ['aycca.

47. PaboTta cuI 3MeKTPHYECKOTO OIS 0 IIepEMENIEHUI0 TOYETHOT0 3aps/ia.

48. [{upKyIs1Hs BEKTOpa HAIIPS)KEHHOCTHU 110 3aMKHYTOMY KOHTYPY.
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49. IloreHuuyanbHas SHEPrUs TOYEYHOrO 3apsja B IIOJE JPYIoro TOYEYHOI'O
3apsaga. Ilorennman. Pabora mo mepeMemeHuo 3apsja MEXAy TOYKaMH C pa3HBIMH
IIOTEHITAJIaMHU.

50. Cpa3p MeXAy HaIPsKEHHOCTBIO DIIEKTPUYECKOTO IIOJIA U IOTEHIIHAIOM.
CBa3p  pa3HOCTU IIOTEHIIHAIIOB C  HANPSDKEHHOCTBIO  3JIEKTPUUYECKOI'O0  ITOJIS.
OKBHUIIOTEHIIHAJIbHBIE IIOBEPXHOCTH.

51. DiexkTpHU4YecKkoe 1oJie B JUAJIEKTPHKE, HAIIPAKEHHOCTh JIEKTPUYECKOTO IIOJIS.
Jlusnexrpudeckas IIPOHUIIAEMOCTH CpenBl, CBS3b C  JUDIIEKTPHUYECKOMN
BOCIIPUUMYHBOCTBIO.

52. Bekrop »snekrpuyeckoro cmemreHusa. leopema laycca amd BekTopa
3IEKTPUIECKOTO CMEIEHUS.

53. DIEeKTpOEMKOCTh YEAHHEHHOTO IIPOBOIHUKA. EMKOCTE mIapa.

54. KonpeHcatopbl. EMKOCTP IUIOCKOrO KOHJAEHcaTopa. EMKoOCTe mpHu
MIOCIIE/IOBATENHLHOM U TTapaJIEIbHOM COEJITMHEHUSX KOHIEHCATOPOB.

55. DHeprus cUCTeMbI TOUYEYHBIX 3apsAI0B. JHEPIUs 3apsKEHHOTO KOHJIEHCATOPa.
DHeprus U IIIOTHOCTh SHEPTUH BIEKTPHYECKOTO I1OJIA.

56. Cuia Toka. BeKTOp INIOTHOCTH TOKA, CBSI3b C CHJION TOKA.

57. 3akom Oma I ydJacTKa IeNIH B HHTErpaJbHOl U auddepeHInatsHOI
¢opmax. CompoTHBIECHHE IMINHIPUYECKOTO IPOBOJHHKA. 3aBUCHMOCTBH YJEIBHOTO
COIIPOTUBJIEHUA OT TEMIIEPATYPBHI.

58. DnexTpoaBwkymas cuna. [lageHne Hanps KeHHsA Ha HEOJHOPOJHOM ydacTKe
nenu. 3akoH OMa I HEOZHOPOJHOIO YydYacTKa IIeNH B HHTETPAIBHON H
muddepeHmansHOR popMax.

59. PabGora m MOImHOCTE ToKa. 3akoH J[koyms—JIeHiia B HHTETrpalbHON H
nuddepennuanpHON hopmax.

60. MommHocTh, pa3BHBaeMas HCTOYHHKOM TOKa. MOIMHOCTB, BBIfiensieMasl B
Harpy3ke. Koa¢d¢uiueHT none3Horo AelicTBUA UCTOYHUKA TOKA.

Bonpocsl, BBIHOCHMBIE Ha 3K3aMeH (3 cemecTp)

1. MarnurHoe noite. MarauTHasg UHIYKIUS, TIPUHITUI CYTIEePIIO3UIIUN MarHU THRIX
rioJieil. CriioBbl€ MTMHUN MarHUTHOTO 1oJid. 3akoH buo- Casapa- Jlamtaca.

2. Cuma Jlopenma. 3akoH Ammepa. Cma B3aUMOAEHCTBUSA JIBYX OE€CKOHEYHBIX
IIPAMBIX IIPOBOJTHUKOB C TOKOM.

3. MarsurHsI1 IIOTOK.

4. IloToxk BEKTOpa MAarHUTHONH HHIYKIIUA 4Yepe3 3aMKHYTYIO IOBEPXHOCT.
Teopema I'aycca 15 BEKTOpa MarHUTHOM WH/TYKIIHH.

5. upkynanusa BEeKTOpa MarHUTHON MHAYKIIHU B mo 3aMKHYTOMY KOHTYpPY IS
IIPSIMOTO TOKAa (BBEIBOJI). 3aKOH IMOJIHOTO TOKA IS BEKTOpa MAarHUTHOH HMHAYKIHU B u
JUISI HAaNPSKEHHOCTU MarHUTHOTO 1ot H.

6. MarautHas IIPOHUIIAeMOCTh 1 , €€ (PH3UMICCKHI CMBICII.

7. Bunel marHeTtukoB. JlmamarHetuku. Ilapamarsetukn. @®eppoMarHeTHKH.
Iletns rucrepesuca.

8. DnexrpomarHuTHas HHAYKIUSA. HaykiinoHHsIH ToK. [IpaBmiio Jlena.
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9. Camomuayknmsa. HWMuaykruBHOCTh. HMHAykTHBHOCTE coneHouaa. JJ[C
CaMOMH/YKITHH.

10. DHeprus maranTHOTO 10JIA. [ITOTHOCTE HEPTHII MAarHUTHOTO MOJIA.

11. YpaBaenus MakcBemna B quddepennuanbHoil popme. BorHOBEIE ypaBHEHHA
s HanpspkeHHocTel E u H, ckopocTs 311eKTpoMarHUTHEIX BOJIH.

12. II1OTHOCTE PHEPTHUH B 3JIEKTPOMAarHUTHON BOJIHE.

13. CBeTOBOI1 BEKTOp, XapaKTep KoJIeOaHUI1 CBETOBOI'O BEKTOpA.

14. JIlnuHa 1 9acToTa CBETOBBIX BOJH. CBs3b JUIMHBI U 9aCTOTHI CBETOBOI BOJIHBI
B CpeJie U BaKyyMe.

15. aTeHCcUBHOCTE cBeTa. CBA3B CO CBETOBBIM BEKTOPOM.

16. IIpunnun Pepma; onTudeckas JJIMHA IIYTH.

17. Yrto Takoe nmuu3a? Kakas nuH3a HazpiBaeTcsa ToHKOH? CoOuparomnias JIuH3a U
paccenBaromias JMH3a.

18. ®opmyna MTUH3EL.

19. Hatepdepenmus cBeta. Dusmyeckas mnpuHInHa  HHTEpEpPCHITHH.
Korepentursie BomHbl. PaznHocth (a3 mpu HamoxeHun AByX BoiH. MHTepdepennms
CBETa IIpU HAJIOKEHUHU JIByX KOI'€pEHTHBIX BOJIH.

20. Ilpunmumn [rofirenca. BorHOBOH (pOHT; BOITHOBAs MOBEPXHOCTD.

21. Tudpakuus cBera, BUABI AHPPAKIHU; OOBICHEHHE C IIOMOINBI0 IPHUHITHIIA
I'roiirenca.

22. Iloctpoenue 30H @penerna. J(udpaknusa Ha KPyIJIOM OTBEPCTHH U Ha KPYTJIOM
JIICKe.

23. Indpaxius Opaynrodepa Ha menu, ycaoBus TUGPaKIMOHHBIX MaKCHMyMa U
MHHUIMYMa.

24. JludpakimoHHasd pemreTka. YCIOBHA max H min OCBEIeHHOCTH. Ymucio
TJIaBHBIX MaKCHUMYMOB.

25. Jlucniepcus ceera. BUJIbI CIEKTPOB: TUHENYATHII, IIOJIOCATHIN, CILIOIMHOIM.

26. IlornoieHue cBera. 3akoH byrepa.

27. Paccesinue cBeta. 3akoH Pares.

28. llmockomoisipu3oBaHHBI cBeT. CTEIleHb IIOJSpPH3allHH €CTECTBEHHOIO U
IJIOCKOIIOJISIPH30BAaHHOTO cBeTa. lIpoxoxieHue cBeTa depe3 OJAUH IIOJISpU3ATOP,
NHTEHCHBHOCTH IIPOIIE/IIEr0 CBETa. 3aKOH Mairroca.

29. llomApu3anusa cBeTa IpU OTpPaKEHHMM MU MPEJOMIIEHHH Ha TpPaHHUIE JBYX
JIU3JIEKTPUKOB. Yroa bprocrepa.

30. TemwroBoe n3nydeHne. JHepreTUYecKasi CBETUMOCTD Tela. MciyckaTenpHas U
[OIJIOIATEIbHAsI CIOCOOHOCTH.

31. AGcomotHO "yepHoe Teino. Cepoe Teno. 3akoH Kupxroda.

32. 3akon Credana-bompnmana. 3akoH cMmemneHns Buaa.

33. ®opmyna [Tnanka. @otosddexrt. Tpu 3akona BHemHero PpoTodPdheKTa.

34. ®opmyra DHHIMTEHHA I BHEITHETO (poTo3dPekTa.

35. ®oToH. Macca, sHepruia, uMmiryiasc. OCHOBHEIE CBOiicTBa (DOTOHA.

36. OureiTel Pesepdopaa. Snepuas moens aroma Pesepdopra.

37. Cnektp atoma Bogoposa. @opmyna bamemepa. Iloctynater bopa.
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38. CBs13b YaCTOTHI U3IIY4YEHUs C SHEPIUsIMH YPOBHEH IIPH KBAaHTOBOM IIEPEXOJE.
I'maBHOE KBaHTOBOE 4uCiI0. OCHOBHOE H BO30YKJIECHHOE COCTOSTHUE aTOMa.

39. KopryckynsipHO-BOTHOBOM /1yaIl3M CBOMCTB BeIecTBa. J[JIMHa BONHEI IO JI€
Bbpoiimro.

40. CoorHomrenue HeonpeaeaeHHocTel [ eiizenOepra. KBantoBsie uncia.

41. Cous. CriuH 31ekTpoHa. [IpuHiun 3anpera Ilaymm.

42. Ctpoenue sifipa. DHeprus cBs3H B sjipe. [[poToHBI 1 HEUTPOHEL.

43. a,B,y-u3aydeHus.

Ooépasey IK3aMeHAUUOHHO20 Ounema
MHHHUCTEPCTBO CEJbCKOI'O XO3AMCTBA POCCHIICKON
OEJIEPAIINN
denepanabHOe rocyIapcTBeHHOE OI0OMKeTHOE 00pa3oBaTe/IbHOE YUpeKIeHHe
BBICIIIETO 00OpAa30BaHUS
«CapaToBCKHIl rocy1apcTBeHHbIIl YHHBEPCHTET reHeTHKH,
omoTexHoJoruu u nH:keHepun nmenn H. 1. BaBuiioBay

Kadeapa O6meodpa3oBaTeabHbIe THCIHILTHHBI

BKBAMEHAII;[/IOHHBIﬁ BILJIET Ne 1

o JuciuIuInee «mKeHepHas Gu3nKay

1. [Tupkynsaius BeKTOpa MarHUTHOM MHAYKINU B mo 3aMKHYTOMY KOHTYPY IS
IIPSIMOTO TOKa (BEIBOJ). 3aKOH ITOJIHOTO TOKA JIJIA BEKTOpa MarHUTHOH HHAYKIHU B u
JUTS HAIIpSKEHHOCTH MarHUTHOTro Imos H.

2. Ilonspuzaropsl. 3akoH Mamroca. IHTEHCHBHOCTh CBETa I1OCHE ITPOXOXKIECHUA
JIBYX IIOJIIPOUOB.

3. CBs3p 4acTOTHI U3IIYYEHHUSA C SHEPTMAMH YPOBHEU IIPU KBAHTOBOM INEPEXOJIE.
I'nmaBHOE KBaHTOBOE 4HCII0. OCHOBHOE U BO30YKIEHHOE COCTOSTHHE aTOMa.

4. 13 cMOTpPOBOTIO OKOIIIKA II€YH W3IydaeTcs IOTOK 3Heprunm 4 kJ[x/MuH.
OmnpenenuTs TeMIEpaTypy IeUn, eCId IWIoMalb OKOMKA 8 cM2.

Jlata
3aB. kadeapoit Byitnos B.H.

3.8. CuryanmuoHHbIe 3a1a9H

CuTyanioHHBIE 3a/laud  IIp€JHA3HA4Y€Hbl UI1 BBISABICHUS CIIOCOOHOCTHU
00y4arIuXcsi pemaTh JXU3HEHHbIE IPOOJIEMBbl C IIOMOIIBIO IIPEIMETHBIX 3HAHHI,
KOTOpPBIC OTHOCATCS K TOHATHIO METOAMYCCKHX pecypcoB. OHH ITO3BOIAIOT
IIpeJCTAaBUThH IpeIMeTHEIe U MeTalpeIMeTHEIe pe3yIbTaThl 00pa30BaHUS B KOMILIEKCE
yMEHUH U HaBBIKOB, OCHOBAaHHBIX Ha 3HAHUAX 3a CUET YCBOCHUS Pa3HBIX CIIOCOOOB
JeATeIbHOCTH, METOJIOB paboThl ¢ uHpopmarueil. Pemenne curyanmoHHOH 3ajadu
IpejrnogaraeT MOOWIN3allMI0 HMEIoIUecs y OOyJaromuXcsi 3HAaHUII H  ONBITa,
IOJIy4eHHBIX B XOJle 00ydYeHHs, a TakKe HACTPOSHUS M BOJIH JUIA pElIeHUs 3aJlaHHOMU
Ipo0OJIEeMBI — TO €CTh OBITh KOMIIETEHTHBIM, YTO OTpakaeT HJEOJOTHIO BBEJICHHS
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HOBBIX 06pa30BaTeJIBHBIX CTaHaapTOB. Pemarorcsa CUTYyallTHOHHEIC 3aJlaiHd B
KOHTPOJILHBIX pa60TaX H OJHa HU3 3aa4 H3JI0XKCHA B 3K3aMCHAIITHOHHOM onnere.

Hpm\aepbl CHTYaITHOHHBLIX 3aJa4 IIPpESACTaBJIICHLI B BHIC PaCYCTHBIX 3aﬂaHHﬁi

Ne CuryanuoHHas 3aga4da

1 | Onpenenuts JNHHEWHBIE KHHEMAaTHYECKHWE XapaKTePHCTHKHU: ITlepeMellleHue,
CKOPOCTH, YCKOPEHHE KOHKPETHOT'O ABIKYINETOCAd YCTPOIICTBA.

2 | OmnpenenuTh YIJIOBBIE KHHEMATHYECKHE XapaKTEPUCTHKU  BpallalolIerocs
YCTPOMCTBA: YIoJI IOBOPOTA, YIVIOBBIE CKOPOCTh U YCKOPEHUE.

3 OHpe,[[eJIHTB JIMHEHHBIE KHHEMaTHYECKHE XapaKTCPHUCTHKH BpPallaloIIcroca
00BbeKTa Ha OCHOBE €TI0 Y3JIOBBIX XapaKTCPHUCTHK.

N

Onpenenurs JAMHAMHYECKHE XapaKTEPUCTHUKU: CHIy, MOMEHT CHJI I
KOHKPETHOT'O YCTpPOIICTBA.

9]

Paccuurats SHCPI'CTHYCCKHC XaPaKTCPHCTHKH JBHKYIICTOCA TCJIa

Paccuurats TCPMOIHHAMHYCCKHUC ITapaMCTPEI I'a3a

Paccunrath XapaKTECPHUCTHUKH SJICKTPHYCCKUX monei

Paccunrars XapaKTCPHCTHKH SJICKTPHYCCKHX L[er[eif{

O [CO 1|

OHpe,[[eJIHTB XapaKTCPHUCTHKH ABIDKCHHA IIPOBOAHHUKOB H 3apsLKCHHBIX YAaCTHIT B
MarHHTHOM IIOJIC.

10 | Paccuurath dbuznueckue BEJIHMYUHBI, XapaKTepHU3YIOIINe ABJICHUE
3IIEKTPOMArHUTHOM HHIYKITUH.

11 | PaccunraTh XapaKTEpUCTUKU JIEKTPOMATrHUTHBIX KOJeOaHU

12 | PaccuuraTh U onmcaTh UTOI UHTEP(EPEHIINU KOI'€PEHTHBIX BOJIH, JU(pakiuu U
IIOJIPU3AIMH CBETa

13 | Onpenenurs XapaKTEPUCTUKU TEIIJIOBOT'O U3IYUEHUS

14 | PaccuntaTh XapakTepucTUKU poToHa, (hoTO3TeKTpoHOB pH (hoTo3PdeKTe.

4. MeToanueckHe MaTepHaJIbl, ONpe/e/I0IHe NPoLeIyphl OlleHUBAHHSA 3HAHHI,
YMeHHIl, HABBIKOB H (HJIH) ONbITA JeATeJIbHOCTH,
XapaKTepH3YIIIHUX 3Tanbl (opMHPOBAHHSA KOMIIeTeHIIHIH

4.1 Ilpoueaypsl OleHHBAHUSA 3HAHUI, YMEHH I, HABBIKOB
H (HJIH) ONbITA IeATeIbHOCTH

KonTtpoms pesympraToB 0OydeHHS OOydYalOIMHXCS, STalloB W ypPOBHSA
dbopmupoBanuss ~ koMieTeHIi 1o  jgucnuiuimHe — «mxenepHas  Quznka»
OCYIIECTBISAETCA Yepe3 NPOBEJEHUE BXOJHOIO, TEKYIEro, PYOEKHBIX, BBIXOJIHOTO
KOHTpoOJIe! U KOHTPOIIA CAMOCTOSATENBHOIT pabOTHI.

@opMBI TEKyIIETO, IIPOMEXYTOYHOI'O M UTOTOBOI'O KOHTPOJSA H KOHTPOJIBHBIE
3aJIaHUs JUIS TEKYIEro KOHTPOIIA pa3padaThiBaroTcs Kadeapoil ucxoas u3 crenuduxu
JUCIHUIUINHBI, U YTBEPKIal0TCs Ha 3acelaHuu Kadeaphl.

4.2 Kpurepun onleHKH 3HAHHH, YMCHHI, HABbIKOB H (HJIH) ONBITA IeATCJIbHOCTH,
XapaKTepH3YIONIHX 3Tanbl GopMHPOBaHUS KOMIeTeHIIUI B Mpolecce 0CBOEHHS
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00pa3oBaTeILHOI NMPOrPaMMEI
OnncaHue mIKajabl OLEHHBAHUS JOCTIDKCHHSA KOMIIETEHIUH II0 JHCIUILIINHE
IIpUBEICHO B Tabime 6.

Tabmnura 6

YpoBeHb
OCBOEHHS
KOMITETEHITHH

OTMeTKa 10 IIATHOAUIBHOM

CHCTEME

(3a4er, 3K3aMeEH)

Omicanue

6 bICOKITL

«OTIIHYIHO
»

«3a9YTCHO»

«3aUTEHO
(oTmuH
oM

OOyuaromuiics 0O0HApYKIJ BCECTOPOHHEE,
CHCTeMaTHUeckoe U TiIybokoe 3HaHHE
yueOHOTO MaTepHuana, yMeeT CBOOOJHO
BBIIONHATh  3aJlaHusl, IPeyCMOTPEeHHbIE
MIPOTr paMMOIH, YCBOUJI OCHOBHYIO JIHTEPATYPY
U 3HAKOM C JOIOJHUTEIBHON JIHTEPaTypoil,
PEKOMEH]I0BaHHO IPOrpaMMOI. Kak
MIPaBUIIO, obyJaronuiics TP OSIBIISET
TBOPYECKHE CIIOCOOHOCTH B TTOHHMAaHHH,
H3T0KEHNH U UCIIOJIh30BAHIH MaTepHaia

0a306b1il

«XOpOIIO»

«3a9YTCHO»

«3aUTEHO
(xoportIo

»

OOyuaromnuiicss 0OHapy KU IIOTHOE 3HAHHE
y4eOHOTO MaTepHala, YCIIENIHO BBITOTHIET
MpelyCMOTPEHHBIE B MpOrpaMMe 3ajlaHmf,
YCBOILT OCHOBHYFO JTUTEPATYPY,
PEKOMEHJIOBaHHYIO B IIPOrpaMMe

nopozoewtii

(YIIOBJIETBOP
UTEITbHO»

«3a9YTCHO»

«3a4TEHO

(ymoBier

BOPUTE
BHO)»

Oo0yuaromuiics OOHapy KU 3HAHHUA
OCHOBHOTO y4eOHOro Marepuaia B o0beMe,
HeoOXOoJUMOM JUIS JajbHeinrell y4e0bl U
mnpejcrognieii  paborel 1m0 mpodeccHm,
CIIPABIISIETCS C BBHIMOMHEHHEM NPaKTHUECKHX
3aJaHiii, TPeAyCMOTPEHHBIX MPOrPaMMOii,
3HAKOM c OCHOBHOM JUTEePaATYPOH,
PEKOMEHIOBaHHOI MPOTPaMMOil, TOMYCTHI
MOTPENTHOCTH B OTBETe Ha 3K3aMeHe H IpH
BBIIOJTHEHNH YK3aMEeHAIHOHHBIX 3a/IaHHil, HO
o0yagaeT HEOOXOJUMBIMH 3HAHMSMH UL HX
yCTpaHEHHS o PYKOBOJICTBOM
MIPETo/1aBaTes

«HEYJIOB-
JICTBOPH-
TEJILHO»

«HE
3a49TCHO»

«HE
3a9TEHO
(HeymOBIIET
BOPHTEIBH
0)»

OOygaromuiics OOHapyKWI IpoOensl B
3HAHHAX OCHOBHOTO Y4YeOHOro MaTepuana,
JONYCTHJI ~TIPUHIUIHAIBHBIE OMIHOKH B
BBIIOJTHEHHH MpeyCMOTPEHHBIX
IpOrpaMMON  MPAKTUYECKUX 3aJaHMil, He
MOXKET  TpPOJOUKHTh  OOydYeHHE  WIH
MIPUCTYIHUTH K pod eCCHOHATBH O
JeSITeTbHOCTH mno OKOHYaHHHU
00pa3oBaTeIbHOI OpTaHU3aITIH oe3
JTOTOJTHUTEIbHBIX 3aHSITHI

4.2.1.

leOMeH(}’TO‘lHOﬁ aTrecralmumn

Kputepun onleHKH YCTHOIO OTBeTa TNPH TeKYHIeM KOHTpOoJe
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IIpu oTBeTe Ha Bompoc oOydaroruiics 1eMOHCTPUPYET:

3HAHHS: OCHOBHBIE 3aKOHHI €CTECTBO3HAHUA ((PH3UKHU, B TOM YHCIIEe (pU3HUECKUE
OCHOBBI MEXaHUKH, MOJEKYIApHOW (U3UKH H TEpMOAUHAMHUKH, 3IEKTpUYECTBA U
MarHeTH3Ma, ONTHKH, aTOMHOH U sAepHOil (H3HKH), MEeTOABl MaTeMaTHYeCKOTO
aHaJIM3a U MOJEINPOBAaHUS, METO/BI HCCIIEJOBAHUS;

YMEHHS: IPUMEHATh CBOU 3HAHHS B PEIICHUH €CTECTBEHHOHAYUYHBIX IPOOJIEM,
BO3HHKAWOIUX B X0J€ CBoeill mpodeccHOHANLHON  AeSTeNbHOCTH  (CTPOUTH
MaTeMaTHdeckue Mojenu  (Qu3NYecKUX  sABJICHHUI, TPOBOJUTH  (U3MYECKUE
KCIIEPUMEHTHI );

BJIaJleHHe HAaBbIKAMH: pabOTHl ¢ COBPEMEHHOI HAay4YHOI HHCTPYMEHTAIbHOU
0a30li, OCHOBHBIMU (U3HYECKMMU METOJaMH aHajlhu3a U pacdeTa TEXHUYECKUX
YCTPOHCTB

Kplrrepml OIIEHKH YCTHOI'O OTBETA

OTJIHYHO 00yYaroIIUiics 1eMOHCTPHPYET:

~ 3HaHHE 3aKOHOB MEXaHHKH, MOJIEKY/ISPHON (PU3HKH, 3TeKTpHYecTBa 1
MarHeTH3Ma, OITHKH, TIPAaKTHKH  TpPHMEHeHHS  MaTepHaa,
HCYEPIBIBAIONIE U IIOCIEAO0BATENBHO, UETKO M JIOTHYHO M3JIaraer
MaTepHaj, XOpOIIo OpHEHTHPYeTCS B MaTepHale, He 3aTpyIHIETCS C
OTBETOM IIPH BUJOH3MEHEHHH 33 1aHHII;

- yMeHHe pemaTh 3aJadd HAa OCHOBHBIE 3aKOHBI MEXaHHKH,
MOJIEKYIAPHON (PH3HUKH, SIEKTPHYECTBA H MAarHETH3Ma, OITHKH,
aTOMHOH H fJepHOH (U3UKH, HCIOJIB3YS COBpeMEHHBIE METOIBI U
IToKa3aTeIN TaKoil OIeHKH;

~ YCIOEIHOe M CHCTEMHOE BIIaJIcHHEe HAaBBIKAMH YTEHHS H OIIEHKH
JAHHBIX, JOKYMEHTOB, HH(GOpPMAIMH MPH H3YIeHHH (OH3HIECKHX
MIPUHIUIIOB padOTH (HH3HYECKOro MagTHHKa, MagTHHKa OO0epOeka,
SIIETPOM3MEPUTENBHBIX  MPHOOPOB, TEPMOMApbl,  AIEKTPHIECKUX
Ienell, CIIEKTPOCKOIa

XOPOIIo 00yJaroIIHIiics IEMOHCTPHPYET:

- 3HaHHe MaTepHasa, He JIOIyCcKaeT CyIIeCTBEHHBIX HETOUHOCTEI;

- B IEJIOM YCIIENIHOe, HO COjiepKaliue OTAeIbHble MpoOebl, YMEHHE
pemaTth 3aJaudl Ha OCHOBHBIE 3aKOHBI MEXaHHKH, MOIEKYJSPHOIl
(bHU3UKY, 3MeKTpUYecTBa H MarHeTH3Ma, ONTUKN, aTOMHOH H SIepHOI
GbHU3UKN, HCHONB3YS COBPEMEHHBIE METOIbI U TOKa3aTeln TaKoil
OIIEHKH;

- B IIeIOM YCIHENHOe, HO CcojepiKallee OTHelbHble MpoOeasl WIH
COIIPOBOJK/IAFOIIEECS OTACIbHBIMH ONMMOKAMH BJaJICHHE HaBBIKAMIH
YTEHUS U OIEeHKH JIAHHBIX, JJOKYMEHTOB, HH(OpMAITHH TTPH U3ydeHUH
GbHu3MUeCKNX ~ NPUHIUIOB  paboThl  (QU3HYECKOTO  MAasTHHUKA,
3IIEKTPOM3MEPUTENbHBIX ~ IPHOOPOB, TEpMOMAphl, 3IEKTPHISCKUX
Ieneii, CIIeKTPOCKOa

VI0BI€TBOPUTEILHO 00yJaroIuiics 1eMOHCTPUPYET:

- 3HAHHUS TOJBKO OCHOBHOIO MaTepHala, HO He 3HaeT JeTallell,
JIOITyCKaeT HETOYHOCTH, JIOMycKaeT HETOYHOCTH B (hOPMYIHPOBKAX,
HapylmaeT JIOTUYECKYI0  IIOCJIEOBaTeIbHOCTh B H3JI0KECHUU
MpOTpaMMHOTO MaTepHala;

- B IEJIOM YCIEITHOE, HO HE CHCTEMHOE YMEHHE pelIaTh 3aJaqdl Ha
OCHOBHBIE 3aKOHBI MEXaHHUKH, MOJIEKYIAPHON (U3UKH, SIeKTPUIeCTBA
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U MarHeTH3Ma, ONTHUKH, aTOMHOH H SJI€pHOH (H3UKH, HCIIONB3YS
COBpPEMEHHBIE METO/IbI U TIOKa3aTelH OIeHKH;

B II€JIOM YCIIEIITHOE, HO HE CHCTEMHOE€ BIIaJIcHHE HaBBIKAMU YTEHHS U
OlIEHKH JIaHHBIX, JOKYMEHTOB, HHGOPMAIUH TpPH U3YICHUH
GbHu3MUeCKNX ~ NPUHIUIOB  paboThl  (QU3HYECKOTO  MAasTHHUKA,
ANEKTPOU3MEPUTEIbHBIX IPUOOPOB, TEpPMOMApEl, AIEKTPHIECKUX
1emeil, CeKTPocKoIa

HEYIOBJ/JICTBOPHTE/IbHO

00yJaroIIHIiics:
- He 3HaeT 3HAYMTEJIbHON YacTH IPOTrpaMMHOIO MaTepuaia, ILIOXO

OPHEHTHpPYETCS B 3aKOHAaX MEXaHUKH, MOJEKYJSpHO (u3HKH,
3JIEKTPUYECTBA U MarHETU3Ma, OIITHKH, aTOMHON U SJIePHOI (PU3HKIL,
He 3HaeT IMPaKkTUKy [pUMEHeHHsS  MaTepHaiga, JIOMYyCKaerT
CYIIECTBEHHBIE ONIHOKI;

He yMeeT MHCIONb30BaTh METOJbl U IIPHEMBbl pelaTh 3aJadyH Ha
OCHOBHBIE 3aKOHBI MEXaHUKIH, MOJIEKYIIPHOI (U3UKH, 3JIeKTPUIECTBA
U MarHeTH3Ma, ONTHUKH, JIOIMycKaeT CYNIECTBEHHbIE ONIMOKH,
HEYBEPEHHO, c OoIp M 3aTPYJHEHNAMH  BBITOJHSET
CaMOCTOSITEIbHYIO pabory, OOJBIHHCTBO 3a/1aHMUil,
MPeyCMOTPEHHBIX IIPOTrPaMMOIT JUCIUIUTHHEL, HE BBITIOHEHO;
oOyJaronuiicsi He BIajieeT HaBbIKAMH YTEHHS U OICHKH JIaHHBIX,
JIOKYMEHTOB, HH(QOpMAIUU TpH H3YUYeHHH (H3HUYECKUX MPHHITUIIOB
paboThl (PU3NIECKOTO MASTHHKA, BIEKTPOU3MEPUTEIILHBIX IMPUOOPOB,
TEepMOIIaphbl, JJIEKTPUYECKUX Ilelei, CIIEKTPOCKOMa, JOIMYCKAaeT
CYIIECTBEHHBIE OIMOKH, ¢ OOJBIIMMU 3aTPYJHEHUSMH BBIIOIHSIET
CaMOCTOSITENIbHY0 ~ padoTy,  OOJBIIMHCTBO  IPeIyCMOTPEHHBIX
MPOTPaMMOIl IUCITUIUIHHBI He BHITIOTHEHO

4.2.2. KpuTepHH oLleHKH JOKJIaga

IIpu moaroTOBKE MOKJIa/Ia OOYYIAIOIIUIICS TeMOHCTPUPYET:

3HAHHSA: B PEIICHUH KOHKPETHBIX TEOPETUYECKHUX, IIPAKTHYECKHUX 3a]1a4,
YMeHHsI: OBJIaJICHHEe TeopHeil, paboTa ¢ JUTepaTypHBIMH HCTOYHHUKAMHU, aHAIMU3a U

00001TIeHNs MaTepHuaa,

BJdaJcHHe HaBbIKaMH:. BCJICHHA CaMOCTOSITEILHOM pa60TBI, pa60TBI C INTOHMCKOBBIMH

CHCTCMaMH.

Kputepuu oneHkH 1oKjIaga

OTJIHYHO

00y4Jaroumiics 1eMOHCTPHPYET:

- BBINIOMHEHHE BceX TpeOOBaHMUII K JIOKIAY,

- obo3HaueHUe MpodIeMbl 1 000CHOBaHHE €€ aKTyaIbHOCTH,
- KpaTKUil aHaIH3 Pa3INYHBIX TOYEK 3pEHHS Ha pPacCMaTpPUBAEMYIO
po0JIeMy U JIOTHYECKOE H3JI0KeHHEe COOCTBEHHOI TTO3UITIH,
- (OopMyHPOBKY BBIBOJIOB,

- IIOJTHOE PacKphITHE TeMa,

- coOmoaeHne TpeOOBaHUIT K BHEITHEMY 0() OpMIEHHIO,

- IpaBWIbHBIE OTBETHI Ha JJOMOJHUTEIBHBIE BOIIPOCH

X0pOoIIo

00yJaronuiics JeMOHCTPHUPYET:
- BBITIOJIHEHHE OCHOBHBIX TPeOOBaHMII K JOKJIAIy H €ro 3alluTe,
HO IIpH STOM JIONYIIEHB HEJO4YETHl, B YACTHOCTH, HMEIOTCA
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MOCJIE/I0BATENBHOCTD B CYKICHUSX;
- yIIymeHus B oopMIeHNH;
- HENOJTHBIE OTBETHI Ha JOIIOJHUTEIbHBIE BOIIPOCKI IIPH 3aIHTe

YI0OBIeTBOPHTEIbLHO 00ydJaronuiicss 1eMOHCTPHPYET:

- CYIIeCTBEHHBIE OTCTYIUICHHS OT TpeOoBaHHII K JOKIany, B
JaCTHOCTH: TeéMa OCBEIl[eHa JINITh YaCTHIHO;

- (hakTHUecKUe OMMOKH B COJEPKaHUHU ITOKJAJia WIH TPU OTBETE Ha
JIOTIOJTHUTEJIbHBIE BOIPOCHI

Hey/10BJIeTBOPHTE/IbHO oOydJaromnumiics:

- He BBIINOJHIWI OCHOBHBIE TpeOOBaHUS, MPENbIBIIEMbIe MIEJaTOroM K
JIOKTTaLy,

- HE  BBIIOJHII  HAyYHO-TEOPETHYeCKOE U TPAKTHIECKOe
paccMOTpeHHe TeMBI J0KIaaa

4.2.3. Kputepuu olleHKH BbINOJHEHHSA KOHTPOJIbHBIX padoT

IIpu BRIMOTTHEHNN KOHTPOJIBHEIX pa0OT 00yJaOIIUiics JEMOHCTPHUPYET:
3HAHHA: (YHJIaMEHTAaIbHBIX HAyYHBIX MOHATHH, TEOPHI0O KJIACCHYECKON U
COBpPEMEHHON (U3UKH,
YMeHHS: pelaTh 3aJaqil IpodecCHOHANbHOH HANpaBICHHOCTU, JI€JIaTh MPOCTEHIIe
OIICHKU U pacueThl U aHaIu3a Mpo¢decCHOHAIBHBIX 33/1ad,
BJIaJlcHHe HaBBIKAMH: IIpHeMaMH U METOJMKAaMHU pEILIeHUs KOHKPETHBIX 3aJad M3
Pa3IHYHBIX 00MacTell pu3uKy.

Kpurepnu olleHKH BbIIIOJIHEHHS KOHTPOJIbHBIX padoT

BBICOKH YPOBeHb | 00yUaroNIIiica JeMOHCTPUPYET:

(0OTJIHYHO) 3HaHHA: (PyH/IaMEHTAIbHBIX HAYYHBIX ITOHATHII, TEOPHIO KIACCHIECKON
COBpPEMEHHOI (DM3HKH, HCUEpIBIBAIONIE U IIOCIEJ0BaTeIbHO, YETKO H
JIOTUYHO U3JIaraeT MaTepuar;

- YMEHHUS: pelaTh 3aj1add npodeCCHOHAIBHON HAlpPaBIeHHOCTH, JeNlaTh
MPOCTEHIINE OIEHKH H pacueThl JJI aHaIN3a IpoQeccHOHaTbHBIX 3a/1a1,
- BJIaJIeHNe HAaBBIKAMU: MIPUEMaMU U METOJNKAMHU PelIeHUs KOHKPETHBIX
3aj1a4 U3 Pa3IHUHBIX 001acTell (hH3HKHL.

NPOIBHHYTHIH YpoBeHb | 00yJaroIIuiics JeMOHCTPHPYET:

(xopomro) - 3HaHHUL: (yHIaMeHTalIbHBIX ~ HAYYHBIX  IOHATHH,  TEOPHIO
KJIAaCCHUECKOl M COBpeMeHHOIH (PH3MKH, He JOMYCKaeT CYIIeCTBEHHBIX
HETOYHOCTEI,

- B IEJIOM YCIIENTHOE, HO COJEprKalllie OTJeIbHbIE MPOOETbl YMEHHUS:
pemars  3agaun  IpodeccHOHaIBHOH  HAMpaBIEHHOCTH,  JIeNaTh
MpocTeilme OIeHKH U pacdeThl A1 aHaIu3a IpodeccuoHanbHBIX 3a/1a4,
- B IIEJIOM YCIIEITHOe, HO COJiepsKalliie OT/IeNbHbIe MpoOebl BIaJICHIE
HaBBIKaMI: TIPHEMaMH H METOJNKaMH pEIIeHHs KOHKPETHBIX 3aiad W3
pa3IMIHBIX o0acTeil PU3NKH.

MOPOTOBbIil YpoBeHb | 00yUarommiics JeMOHCTPUPYET:

(Y10B.J1€TBOPHUTEJIbHO - 3HaHUSA:  (QYHIAMEHTAJbHBIX  HAYYHBIX  TOHSATHIH,  TEOPHUIO
KJIaCCHYECKOl M COBpeMeHHOI (DH3UKH,

- B IIEJIOM YCIENIHbIE, HO He CHCTEMHBIE YMEHHS: pellaTh 3aJaui
MpogeCCHOHATBHON HAaIpaBIeHHOCTH, JelaTh IPOCTEHINe OIEHKH H
pacdeTsl A aHaI3a MpodecCHOHANBHBIX 3a]1ad,

- B IIeJIOM VCIEIIHOe, HO He CHCTEMHO€ BiIaJleHHe HaBbIKaMH:
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MpueMaMHi U METOJMKaMU pelIeHNs KOHKPETHBIX 3a7ad H3 pa3IndHbIX
obmacTeil (hH3HKH.

HHKe MOPOToBOTr0
YPOBHS
(HeyI0BJIeTBOPHTEIbHO)

00ydJaroTHiics He JIEMOHCTPUPYET

- 3HaHUSA:  (QYHIAMEHTAJbHBIX  HAYYHBIX  TOHSATHIH,  TEOPHUIO
KJIACCHYECKO M COBPEMEHHOI (DH3UKH,

- YMEHHA: pemaTth 3adaddl HpoQecCHOHAIbHOH HaIpaBICHHOCTH,
JlenaTh IPOCTeiIe OeHKH U PacdeTsl IS aHAII3a POo(ecCHOHaTBHBIX
3aj1a4,

- BIaJieHHe HaBbIKaMHU: MpUeMaMH H  METOIHKAMHU  perIeHus
KOHKPETHBIX 33/1a4 U3 Pa3JINYHbIX 001acTell (hH3HKIL

4.2.4. Kputepuu oleHKH BHINOJHEHUS TeCTOBBIX 3aJJaHHH

BrImmonHss TecTOBEIC 3a4aHus, 00YYAIOIIHIACS JEMOHCTPUPYET:

3HAHHA: OCHOBHBIE 3aKOHBI MEXaHHKH, MOJIEKYJIIPHOU dbu3uku,
TEPMO/IMHAMUKH, 3JIEKTPOJUHAMUKH, TEOPETUYECKHE H SKCIEPUMEHTANBHBIE METO]IbI
HccleoBaHuil B pu3nKe, METOBI pacueTa (PHU3NYeCKUX BEINYHH;

YMeHHS: IPUMEHATh CBOU 3HAHHSA B PEIICHUU TECTOBBIX 33JIaHUII Ha OCHOBHBIE
3aKOHBI MEXAHHUKHU, MOJIEKYJIPHOH (DU3UKHU, TEPMOUHAMHKH, YIEKTPOIHHAMHKH;

BlIaJlecHHe HaBbIKAMH: TPHUMEHEHUS TEOPETUUYECKUX 3HAHUHM [ peENICHUS

TCCTOBEIX 33,[[3HHfI.

Kplrreplm OIICHKH PEIHICHHA TECTOBBIX 3aJaHuH

OT/IHYHO

00yJaronuiics 1eMOHCTPHPYET:

- 3HaHHE 3aKOHOB MEXAHUKU, MOJEKYISAPHOIN (GU3UKH, TEPMOIUHAMHKH,
XOpOIIO OPHUEHTHPYETCS B MaTepHale, He 3aTPYIHIETCS C OTBETOM
MIpU BUIOM3MEHEHUH 3a/1aHHiT;

- yMeHHe pemiaTh 3aJaddl HA OCHOBHBIE 3aKOHBl MEXaHHKH,
MOJIEKYJIIPHOI (DH3HKH U TEPMOINHAMUKI;

- YCIENHOe M CHCTEMHOE BIIaJICHHE HaBBIKAMH YTCHUS M OIIEHKH
JTAHHKIX, JIOKYMEHTOB, HH()OPMAITHH TIPH PeNIeHUH TECTOBBIX 33/ TaHUil

XOpoIIo

00yJaronuiics 1eMOHCTPHPYET:

- 3HaHHe MaTepHasa, He JIOIyCcKaeT CyIIeCTBEHHBIX HETOUHOCTEI;

- B [EJIOM YCIIENIHOE, HO COJiepKalllie OTAeIbHbIE MPOOETbl, YMEHHE
peliate TeCcTOBble 3a3JaHHd Ha OCHOBHBIE 3aKOHBI MeEXaHHKI,
MOJIEKYJIIPHOI (DH3HKH, TEPMOINHAMHKIL,

- B IIeIOM YCIHENHOe, HO CcojepiKallee OTHelbHble MpoOeasl WIH
COIPOBOK IafoIIeecss OTACIbHBIMH ONMMOKAMU BJaJIeHHE HaBbIKAMH
YTEHNS U OIeHKH JIaHHBIX, JJOKYMEHTOB, HH(pOPMAIUH TIPH peleHnN
TECTOBBIX 33JaHUI

YIOBICTBOPHTE/IbHO

00yYaroIHuiics JeMOHCTPHUPYET:

- 3HAaHUA TOJBKO OCHOBHOTO MaTepuaisa, HO He 3HaeT JeTaleil,
JIOITyCKaeT HETOTHOCTH;

- B IIeJOM VCIEIIHOe, HO He CHCTeMHOe YMeHHe pelllaTh TeCTOBBIE
3aaHHsd Ha OCHOBHBbIE 3aKOHBI MeXaHHUKH, MOJIEKYJISApHOH (DH3HKH,
TEePMO,IMHAMHUK,

- B IIeJIOM YCIIENTHOe, HO He CHCTeMHOE BJIajJieHHe HaBBIKAMH YTEHHI H
OIIeHKH! JaHHBIX, JJOKYMEHTOB, HH(POpPMAIIUH IIPH pPEIIeHHH TeCTOBBIX
3aJIaHui

HEYTOBJICTBOPHUTE/IBHO

00yUaromuiics:
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- He 3HaeT 3HAYUTEIbHON YacTH MPOTPAaMMHOIO MaTepuaia, ILIOXO
OpHEHTHpYyeTCS B 3aKOHAX MeXaHHKH, MOJEKYISpHOH (QH3HKH,
TE€PMOIHHAMUKH;

- He yMeeT UCIOIb30BaTh METO bl U IIPHEMBI PEIIaTh TECTOBBIE 3a/1aHUS
Ha OCHOBHbIE 3aKOHBl MEXaHHKH, MOJIEKYSIPHOH  (H3HKH,
T€PMOJIHMHAMUKH, IOITYCKAET CYIIeCTBEHHBIE ONTHOKIL;

- oOywarornpiiics He BiajieeT HaBHIKAMH UTEHHUS U OIEHKH JaHHBIX,
JIOKYMEHTOB, HH(pOpMAITNH IIPH PENIeHHH TeCTOBBIX 3aJaHnil

4.2.5. Kputepuu oneHKH J1a00paTOPHBIX padoT

IIpu BeImONTHEHNH J1a0OPAaTOPHBIX padOT 0OyJaroIHiics JEMOHCTPUPYET:
3HAHHA: TEOPUH pa3jena (pU3UKHU, KOTOPOMY COOTBETCTBYET JaHHas paboTa;
YMEeHHsI: TPaMOTHO IIPOBECTH JKCIEpPHMEHT U CHITH MOKa3aHHsA C MIPHOOPOB, IO
pe3ylbTaTaM SKCIEepUMEeHTa;
BJIaJleHHe HABBIKAMH: pPAacyeTOB SKCHEPHMEHTAIBHBIX JIAHHBIX C Y4ETOM
IOTPEITHOCTH U3MEpPEeHUH, ampoOanuu pe3ylbTaTOB ASKCIIEPUMEHTA, c/elaTh BBIBOJ,
COOTBETCTBYIOITHII IIe/TH paOOTHI.

OTtyeT Mo nabopaTtopHOl paboTe MPOBOIUTCS KAk B MMHUCbMEHHOM (odopmieHue,
IIPOBEJIEHHE SKCIIEPUMEHTA), TaK U B YCTHOU (opMe.

Kputepnn oneHKH BbINOJIHEHHS JIa00paTOPHBIX padoT

OTIMYHO o0yJaronuiics JeMOHCTPHPYeT:

-3HAHUSA: TEOpPHH pasjiea (U3UKH, KOTOPOMY COOTBETCTBYeT [aHHAs
paboTa, HCUEPIbIBAIOIIE H TOCISI0BATEIbHO, Y€TKO H JOTHYHO H3J1araeT
MaTepuar;

-yMEHHS: TpPaMOTHO HPOBECTH OSKCIHepHMEHT U CHSTh IIOKa3aHUSI C
puboOpoB, 1O pe3yIbTaTaM KCIIEPUMEHTA;

-BJIaJIcHHE HAaBBIKAMU: PAcCUETOB SKCIEPHMEHTA/IBHBIX JAHHBIX C Y4E€TOM
MOTPENTHOCTH H3MEPEHHUII, alpodalu pe3yIbTaToB dKCIIEPUMEHTa, CAelIaTh
BBIBOJI, COOTBETCTBYIOIIUIT IIe/IH PabOTHI

xopo1io o0yJaronuiics JeMOHCTPHPYET:

-3HAHHUS: TEOpHH pasjena (H3HKH, KOTOPOMY COOTBETCTBYeT JIaHHAs
paboTa, He JIOMyCcKaeT CyIIeCTBeHHBIX HETOTHOCTEIT,

-B IIeJIOM YCIIENIHOE, HO COJepiKallue OTAeIbHblE MPOOENbl, YMEHHS:
TPaMOTHO TPOBECTH SKCIEPHMEHT M CHATHh IIOKa3aHUS ¢ IIpHOOpOB, IO
pe3yapTaTaM SKCIepHMeHTa;

- B IIeJIOM YCIIeNTHOe, HO coJepsKallie OTAeIbHBIE IMpoOeIsl BiaaeHHe
HaBBIKAMH: PacdeTOB SKCIIEPUMCHTAIBHBIX JAaHHBIX C YICTOM IIOTPEITHOCTH
H3MepeHHil, ampodalmu pe3yJbTaToB SKCIIEpUMEHTa, cJielaTh BBIBOJI,
COOTBETCTBYIONIUII ITeJH paboThI

Y/I0BJIe TBOPHTETLHO 00yJaronIuiics IeMOHCTPUPYET:

- 3HAHHA TOJBKO OCHOBHOTO MaTepHala pasjiena (GH3UKH, KOTOPOMY
COOTBETCTBYeT JlaHHas paboTa, HO He 3HAeT JleTallell, JIOMycCKaeT
HETOYHOCTH, JIOMyCKaeT HETOYHOCTH B (POpPMYyIHpPOBKAaX, Hapymaer
JIOTHYECKYIO IOCTIeI0BaTeIbHOCTh B H3I0KEHIH MaTepHania

- B II€JIOM YCIENIHbIe, HO HE CHCTEMHbIE YMEHHSI: TPAMOTHO IPOBECTH
OKCIIEPUMEHT W CHSATh IIOKa3aHHd C TpuOOpoB, IO pe3yibTaTaM
SKCIIEPUMEHTa;

- B IIEJIOM YCIIENIHOe, HO He CHCTeMHOE BIIaJIeHHEe HaBBIKAMHI: PacueTOB
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OKCIIEPUMEHTAIBHBIX JAaHHBIX C YYeTOM IIOTPENIHOCTH H3MEPEHHId,
anpoOaIui pe3yabTaToOB SKCIEPHMEHTA, CIeIaTh BBIBOJ, COOTBETCTBYFOLIHIL
e padoTEHI,

HEYAO0BJIETBOPHUTEJIBHO

oOydJaronmmiics He JeMOHCTPUPYET:

-3HAHUSA: TEOpPHH pasjiea (U3UKH, KOTOPOMY COOTBETCTBYeT [aHHAs
paborTa;

-yMEHUS: TpPaMOTHO TPOBECTH OSKCIEPHMEHT U CHATh IIOKa3aHUI C
puboOpoB, 1O pe3yIbTaTaM KCIIEPUMEHTA;

-BJIaJIeHNe HAaBBIKAMI: PacyeTOB SKCIEPHUMEHTAIbHBIX IAHHBIX C YIETOM
MOTPENIHOCTH N3MEpeHHIl, arpodanuu pe3yabTaToB SKCIIEPUMEHTa, C/el1aTh
BBIBO]I, COOTBETCTBYIOITUIL IIeJIH PabOTHI.

4.2.6. Kputepuu olleHKH pellleHHS] CHATYAllTHOHHOH 3aJa4uH

[Ipu penieHun CUTYyaIMOHHOM 3a7a4n 00yYaIONIHICS IEMOHCTPUPYET:

3HAHHS: TEOPETHUECKUE IIOJIOXKEHUS IIPEINOJIAraeMOr0 PEIIEHNUs CUTYallHOHHOM
3a/1a4d, B3aUMOCBSI3b HCXOAHBIX JAHHBIX C IIOJIy4aeMbIM PE€3YyJIbTaTOM, METOJIOJIOTUIO
IPUHATHS PENICHUI B KOHKPETHO! CUTYaIlUH;

YMeHHsI: OTONpaTh HHPOPMAIIHIO, COPTHPOBATE €€ JJIsI PEMICHUA CHTyallHOHHOM
33/1aud, BBIBIITH KIIIOUEBBIE IIPOOJIEMEBI, BBIOMpATh ONTHMAIBHOE pEIIeHHe U3
BO3MOJKHOI COBOKYITHOCTH peIleHHl];

BJIaJleHHe HABBIKAMH: IIPUMEHEHUs TEOPETUYECKUX 3HAHUN [ pEelIeHUA
KOHKPETHOII CUTyallHOHHOM 3aJja4i Ha IIPaKTHKE.

Kputepuun oneHku 3¢p(peKTHBHOCTH pellleHHsI CHTYallHOHHOH 3aJayH

OTIn4dHO

oOyuaronuiics IeMOHCTPHPYET:

— IPaBUJIBHBIN OTBET Ha BOTIPOC 3a]1a1H;

— oAPoOHO, TOCIEI0BATENHHO, TPAMOTHO OOBSICHEH XOJ1 €€ PEIeHNUS;

— penieHHe TMOJKPEIUIEHO CXeMAaTHYeCKUMH H300pakKeHHsIMH U
JTeMOHCTPAIHSIMU;

—  mpaBWIbHOE H  CBOOOJHOE  BIaJeHHe  MpOoQecCHOHATILHOMH
TEPMHHOJIOTHEit;

— IpaBUIbHBIE, YETKHE 1 KPaTKHe OTBETHI Ha JIOMOJHHTETbHbIE BOIIPOCHL.

Xopoiio

00yJaronIuiics 1eMOHCTPHUPYET:

— IIPaBIJIBHBIN OTBET Ha BOIIPOC 3a]1a4IL;

— XOJI pelreHus IopoOeH, HO HEJIOCTATOYHO JIOTHYEH, ¢ eIHHHIHBIMU
ommoOKaMH B JIeTalIdX, HEKOTOPHIMH 3aTpyJIHEHHSAMH B TE€OPETHUECKOM
000CHOBaHHH;

— CXeMaTHYECKHX H300paKeHHAX U JEMOHCTPAlUSX IPHCYTCTBYIOT
He3HAYNTeJbHBIE OITHOKN H HETOYHOCTH;

— OTBEeTHl Ha JIOIOJHHTEIbHBIE BOIPOCHI BEpHBIE, HO HEIOCTATOTHO
JeTKHe H KpaTKHe.

Y,EIOB.]IETBOI)HT&]IBHO

00yJaromIHiics IeMOHCTPHPYET:

— OTBET Ha BOIIPOC 3aa4yH JIaH IPAaBUIBHO;

- 00BACHEHHE xoj1a penreHus HEJIOCTaTOYHO IIOTHOE,
HerocleoBaTellbHOe, C  ONIMOKaMH, CJIa0bIM  TEOpPEeTHYeCKUM
000CHOBaHHEM;

— CcXeMaTHYeCKHe H300paKeHHs M JEMOHCTPAIUU JTHOO OTCYTCTBYIOT
BOBce, THOO cojep:KaT IPHHIUITHAIbBHbIE OIIHOKIL,

— OTBeTHl Ha JIOMOJHHTEIbHBIE BOIPOCH HEJIOCTATOUYHO YeTKHe U
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colepxKar OmuOKH B IeTalsX.

HeynoBiieTBopuTe/ibHO

ofydarommiics:
— OTBET Ha BOTIPOC CUTYAI[MOHHOM 3a]1a4M JIaH HENPABHIBHO.

4
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