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[lepeueHp KOMIIETEHIMI C yKa3aHUEM 3TaloB HUX (POPMHpPOBAHUS B IpoLEcce
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Omnucanue mokasaresaeil 1 KpUTEPUEB OLEHUBAHUS KOMIIETCHIINN HA PAa3INYHBIX
sTanax ux (OpMUPOBAHMSI, OIMCAHNUE LKA OLICHUBAHUS

TUnoBbIE KOHTPOJIbHBIE 3a/laHUs WM WHBIE MaTepUallbl, HEOOXOIUMBIE IS
OLICHKM 3HAHWI, YMEHUH, HaBBIKOB M (WJIM) OIbITa JEATEIbHOCTH,
XapaKTepU3yIoUMX dTanbl (HOPMUPOBAHMUS KOMIETCHIIMA B Ipolecce
OCBOEHHSI 00pa30BaTEIBHON IPOTrPaAMMBI

MeToauueckie MaTepuabl, ONPEAEIAIONUe IPOLUEAYPbl OLCHUBAHUS 3HAHUM,
YMEHHM, HaBBIKOB U (WJIM) OMbITA JE€ATEIBHOCTH, XapaKTEPU3YIOIINX 3TAIbl UX

dbopmupoBaHUs
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1. IlepeyeHb KOMIETEHIMI C YKa3aHUEM 3TANOB UX (JOPMHUPOBaHUSA B poLecce
ocsoenus: OIIOII

B pesynbrare uzydenus auctumuinabel « UHxeHepHas ¢usmnkay oOyyaroniyecs, B
cootBercTBUM ¢ PI'OC BO no HanpasieHuto noarotoBku 35.03.06 ArpouHkeHepus,
YTBEPKICHHOTO MpuKa3oM MuHuctepcTBa oOpasoBanus u Hayku PD ot Ne 813 or

23.08.2017, bopMupytoT cieayrone KOMIETEHIINM, YKa3aHHbIe B Tabsumiie 1.

Tabnuna 1
@opMupoBaHUEe KOMNETEHIUI B MpoIecce N3y4eHusl THCIUTTHHbI
«n:xenepHas pusuka»
Kommerenmus Nunukaropel Ortanel Bungsl O1LeHOYHbBIE
TOCTHKCHUS dbopMupoBaHHs | 3aHATHH IS cpexacTBa s
KOMITETEHITHIA KOMIETCHIIMH B | (POPMUPOBAHM | OLIEHKH YPOBHS
mporecce s c(hOpMUPOBAHHOCT
ocoenus OIOII | xomneTeHIUH | ¥ KOMIIETEHIIUU
(cemecTtp)
Kon Haumenosanu
e
1 2 3 4 5 6
VK-1 Crocoben VK-1.2 2,3 JICKIIHH, JIOKJIa]], TECTOBEIC
ocymectBIATh | OcymiecTBiser 1abopaTopHbI | 3aJaHus,
TTOWCK, TIOWCK, € 3aHATHA nabopaTopHas
KPUTHYECKHH | KPUTHUECKUN paborta,
aHaJM3 " aHaJIU3 ¥ CUHTE3 KOHTPOJIbHAS
CUHTE3 uHpopManuy, pabora
uH(popMaluy, | IPUMEHSET
MIPUMEHSITh CUCTEMHBIT
CUCTEMHBII TIOJIXOJT TSI
MOAXOJT TSt pelieHus
pelreHus MOCTABIICHHBIX
MMOCTABIEHHBIX | MPHUKIAIHBIX
3a1a4y 3a7a4 B
arpOMHKEHEPHH C
UCTIOJIb30BaHUEM
3aKOHOB (PU3UKH
[Ipumeuanue:
Kommerenmust OIIK-2 — Taxke Qopmupyercs B XO0Je MPOXOXKICHUS

03HAKOMUTEIbHON MPAKTUKU (B TOM YHCIIE MOJIYYECHHE MEPBUYHBIX HABBIKOB HAy4YHO-
HUCCIIEI0BATEILCKON

paboThI),
(TIPOEKTHO-TEXHOJIOTHYECKON) TPAKTHUKH,

KBATH(UKAIIMOHHOMN pabOTHI.

NPEeAAUTIIOMHOU

PaKTUKH,

TEXHOJIOTUUYECKOU
a TAaKKe B XOJE 3alllUThl BBIITYCKHOU

2. Onucanue moka3sareJieid ¥ KpUTEPHEB OLICHMBAHUS KOMIIETEHIUI
HA Pa3JIMYHbIX 3Tanax ux opMupoBaHus, ONMCAHHUE IKAJ OLlEeHUBAHUS




HepequL OLICHOYHBIX MaTE¢PHUAJIOB

Tabmuma 2
Ne HaumenoBanue Kparkas xapakrepucTuKa OLIEHOYHOT O IIpencraBinenue
I/ | OLIECHOYHOr0 MaTepuala MaTepuaia OLICHOYHOI'O CPEJCTBA B
OM
KOHTpOJIbHAs paboTa CPEICTBO NNPOBEPKH YMEHUH NIPUMEHATH | KOMILIEKT

MOJIYUYCHHBIC 3HAHUA JJI PCUICHUA
3aaa4 OIpE€ACICHHOI'O THIIA I10 pasacity
HJIM HCCKOJIBKUM pa3aciiaMm

KOHTPOJIbHBIX 33aIaHUI
10 BapyaHTam

JIOKJIaz

MPOJYKT CAMOCTOSITEIILHON paObOThI
CTYJIEHTA, IPEACTABIISIONUN cCOO0M
nyOJIMYHOE BBICTYIUICHHUE T10
NPECTABICHUIO MOTYYSHHBIX
pEe3yJIbTaTOB PEIICHUS ONPEICICHHOM
y4eOHO-IIPaKTUYECKON, yUeOHO-
UCCIICIOBATEIbCKOW WJIM HAYYHOH TEMBI

TEMBI JOKJIaJ0B

nabopaTopHas pabota

CPEICTBO, HAIIPABJICHHOE HA U3YYCHHE
IIPAKTUYECKOr0 X0J1a T€X WJIH UHBIX
IIPOLIECCOB, UCCIICIOBAHNUE SABJICHUS B
paMKax 3alaHHOU TE€MBI C IPUMEHEHUEM
METO/I0B, OCBOCHHBIX Ha JICKLHUX,
COIIOCTABJICHUE ITOTYYEHHBIX
PE3yIbTAaTOB C TEOPETUIECKUMHU
KOHLICTIUAMU, OCYLIECCTBICHUE
MHTEPIPETALMH OJyYEHHBIX
pe3yabTaToOB, OLICHUBAHUE
IIPUMEHHUMOCTH IIOJIyYEHHBIX
pEe3yabTaTOB Ha IPAKTUKE

nabopaTopHbBIe paObOTHI

TECTUPOBAaHUE

METO/I, KOTOPbIH MO3BOJISIET BHIIBUTD
YPOBEHb 3HaHUM, YMEHUH U HaBBIKOB,
CIIOCOOHOCTEN U IPYruX KayecTB
JUYHOCTH, & TAKXKE UX COOTBETCTBUE
OIpe/eIEHHBIM HOPMaM ITyTeM aHaIu3a
Croco0OB BBHIMOIHEHUS 00YYarOIUMHUCS
pslla CrielMaIbHbIX 33JIaHUI

OaHK TECTOBBIX
3aIaHUN

cobecenoBanue

CPEACTBO KOHTPOJIS,, OPTaHU30BAHHOE
Kak cIreruaibHas Oecena
MeAaroru4eckoro paboTHUKA C
00yJaronMMcs Ha TEMBbI, CBSI3aHHBIE C
M3y4aeMON JUCUUIUIMHOU U
paccYMTaHHOW HA BBIACHEHHE 00BheMa
3HaHUI oOydaromierocs mno
OTIPENIETICHHOMY pa3Jiey, TeMe,
npobieme U T.II.

BOIIPOCHI IO TEMaM
TV CITATIITNHEI

- IEPEYEHB BOIIPOCOB
JIISI BXOJTHOT'O
KOHTPOJIA

- IEPEYEeHb BOMPOCOB
JUIsl yCTHOTO OITpoca
- 3a7aHUS IS
CaMOCTOSITEILHOM
paboTHI

IIporpamma oueHUBAHUS KOHTPOJIUPYEMOH 1M CHUIIMHBI

Tabauua 3




Kon
KonTponupyemeie N
No a3 eBl KOHTPOJUPYEMOUH HaumenoBanue
n/m p KOMIIETEHITNH (MJIH OLICHOYHOTO CPEJICTBA
(TeMBI TUCITUTIIIUHBI )
€e 4acTu)
1 2 3 4
1 | ®usnveckue OCHOBBI
nabopaTopHas padota
MEXaHUKHU
2 | OCHOBBI TUHAMHKHU nabopaTopHas paboTa
3 | Mexanunueckue
naboparopHast pabota
KoJieOaHHS U BOJTHBI
4 | Monekynsipaasi pu3uka naboparopHas paboTa, KOHTpOJIbHAsI paboTa
5 | OcHOBBI TEPMOJIMHAMUKH naboparopHasi paboTa, KOHTpoJIbHast padoTa
6 | DaekTpocTaTka nabopaTopHas paboTa
7 | llocTostHHBII VK-1 naboparopHas paboTa, KOHTpOJIbHAsT paboTa
IIEKTPHUYECKUI TOK TECTOBBIC 33/IaHUs, IOKJIA]]
8 | DuekTpoMareTusm naboparopHasi paboTa, KOHTpoJIbHast padoTa
9 | Onruka naboparopHas paboTa, KOHTPOJIbHas paboTa
10 | KBanroBas npupoja
PHpoa nabopaTopHas padora
W3ITYUYCHHS
11 | DnemeHTHI KBaHTOBOM
nabopaTopHas paboTa, KOHTpOJIbHas padoTa,
¢busukn, Gu3uku atoma u
JIOKJIa]T
ATOMHOTO sijIpa

Onucanue noxkasaresieil 1 KpUTEepHeB OLEHMBAHUA KOMIIETEHUMI 110 JUCHUILIMHE
«MHxeHepHasi pU3UKa» HA PA3JIUYHBIX ITanax ux GopMHpoOBaHu,
ONUCAHNE IIKAJ OLleHMBAHUSA

Tabnuna 4
Kon WNHnukaTtopsl [Tokazareny U KpUTEPUHU OLICHUBAHHUS PE3YJIbTATOB 00YUECHHUSI
KOMIIETEHIIM | JOCTH)KEHUS HWKE HOPOTOBBI | TMPOJBUHYT BBICOKHI
U, OTaIbl KOMIIETEHINH MTOPOTOBOTO YPOBEHB BIif YPOBEHB YPOBEHb
OCBOEHUS YPOBHS (ynoBietBopu | (XOpomio) (oTIMYHO)
KOMITETEHIIH (HEeyIOBIIETBOPHU TEJILHO)
u TEJIHHO)
1 2 3 4 5 6
VK-1, YK-1.2 oOyuaromuiics oOyuatomuiic | oOyvaromy | oOyuarommics
2 ceMecTp OcymiecTBiseT | HE 3HAET s st JI€MOHCTPUPYET
HIOUCK, 3HAYUTEIbHOU JEMOHCTPHUPY | AEMOHCTPHU | 3HAHHE 3aKOHOB
KPUTHYECKHH | 4acTh eT 3HaHUS pyer MEXaHHKH,
aHamm3 u IPOTPaMMHOTO TOJIBKO 3HaHUE MOJIEKYJISIPHOM
CHHTE3 Marepuara, OCHOBHOTO MaTepuana | GU3WKH,
uHpOpMaLIUH, | IJIOXO Mmarepuara, U YMEHHUS TEPMOJIMHAMUKHI
pUMEHSIET OpPUEHTHPYETCS B | HO HE 3HAET peteHus ,
CHUCTEMHBII 3aKOHaX JeTanei, THUIOBBIX NEKTPOJMHAMU
TIOJTXOJT JUTST MEXaHHKH, JIOITyCKaeT 3amad, He KH, IPaKTUKA
peleHus MOJIEKYJISIPHOM HETOYHOCTH, | JIOMYCKaeT | MPUMEHEHUs
MOCTABJIICHHBIX | (pH3HKH, JIOITyCKaeT CYIIECTBEH | Marepuana s
OPUKIAJHBIX | TEPMOJAMHAMHUKH, | HETOUHOCTH B | HBIX pereHus
3a1ad B AIIEKTPOAMHAMUK | (POPMYIMPOBK | HETOYHOCTE | MPUKIATHBIX
arpoMH)XEHEPU | U, HE 3HAeT ax, Hapymiaer | i 3a1a4




uc IIPAKTUKY JIOTUYECKYIO arpoOMHKEHEPUH
WCIIOJIb30BaHU | IIPUMEHEHUS MOCJIE0BATEN ,
€M 3aKOHOB MaTepuana, BHOCTH B MCUEPIIBIBAOIIIE
bu3uku JIOITyCKaeT U3JI0KEHUHU U
CYLLIECTBEHHbBIE IIPOrPaMMHOT II0CJIE10BATENbH
OLIMOKH B 0 Marepuaia 0, YETKO U
pELIEHNN 33]a4 | U B PELLIEHUU JIOTUYHO
3a1a4 U3J1araet
MmaTepual,
XOpOo1LIOo
OpUEHTUPYETCS
B MaTepuaie, He
3aTpyIHAETCS C
OTBETOM IIpU
BUJIOU3MEHEHUH
3aJIaHUN
YK-1, YK-1.2 - oOyuaromucs oOyuaronuiic | oOydaromu | 00ydaromuiics
3 cemectp OcyiuecTBisieT | He 3HAET b ncs JEMOHCTPUPYET
MIOUCK, 3HAYUTEIIbHOMN JIEMOHCTPHUPY | JEMOHCTPU | 3HAHHUE 3aKOHOB
KPUTHYECKUH | 4acTu €T 3HaHUs pyer JJIEKTPOMarHeTu
aHaJIN3 U IIPOrPaMMHOT0 TOJIBKO 3HaHHE 3Ma, ONTHKH,
CUHTE3 MaTepuana, OCHOBHOT'O MaTepuana | KBaHTOBO,
uHPOpPMALIUH, | IJIOXO MaTepuana, U YMEHUs aTOMHOM U
IIPUMEHSIET OPUEHTUPYETCS B | HO HE 3HAET peleHus SIIEPHOU
CHUCTEMHBIN 3aKOHax JleTanei, TUIIOBBIX bu3uky,
HOAXOJ AJIs AJIEKTPOMAarHeT! | AOIyCKaeT 3az1a4, He IIPAKTUKU
pelieHus 3Ma, ONTHKH, HETOYHOCTH, | JONYCKaeT | NPUMEHEHHUS
IIOCTABJICHHBIX | KBAHTOBOI, JIOITyCKaeT CYLIECTBEH | MaTrepuaia s
NPUKIAJHBIX | aTOMHOH U HETOYHOCTH B | HBIX pelieHus
3a/1a4 B AIEpHON (GOpMYIMPOBK | HETOYHOCTE | MPUKIIAJHBIX
arpouH)KeHepH | (U3UKH, HE ax, Hapymaer | u 3a/1a4
uc 3HAET NPAKTUKY | JIOTMYECKYIO arpOMHKEHEPHUH
UCIIOJIb30BAaHU | IIPUMEHEHUs MocJe0BaTeN ,
€M 3aKOHOB MaTepuana, BHOCTH B MCUEPIIBIBAOIIE
buzuku JIOTTYCKaeT U3JI0KEHUU U
CYILLIECTBEHHBIE IIPOrpPaMMHOT NIOCJIEI0BATENbH
omuOKu B 0 MaTepuana 0, YETKO U
pELIEHNN 3aa4 | U B PELICHUU JIOTUYHO
3aj1a4 u3Jaraer
MaTepua,
XOpOIIO
OpUEHTHUPYETCS

B MaTepuaie, He
3aTPYIHAETCA C
OTBETOM IIpH
BUJIOM3MEHEHUH
3aJaHuM

3. TunoBwIe KOHTPOJIbHbIC 3aJaHUA UJIH UHBIC MaTECPHUAJIbI, HCOﬁXOI[I/IMLIe AJIA

6

OLIEHKH 3HAHNH, YMEHUI, HABBIKOB M (WJIH) ONBITA 1€ATEJIbHOCTH,




XapaKTepU3yOIUX 3Tanbl (OPMHUPOBAHNS KOMIIETEHIIUH B Mpolecce 0CBOCHUS
o0pa3oBaTeJbHON MPOrpaMMBbI

3.1. BxogHo# KOHTPOJIb
BXoaHOW KOHTPOJbL SBISETCS KOHTPOJEM OCTAaTOYHBIX 3HAHUHW IO (H3HKE,
M3YYCHHOM 00YYaIOIUMHUCS B YUPEIKICHUSIX OCHOBHOT'O 00IIIEro 00pa3oBaHusI.

IIpuMepHBIN NIepeYeHb BONIPOCOB

2 cemecTp
. IlepemenieHue.
. MrHOBEHHAs CKOPOCTb.
. YCKOpEHHUE.
. CkopocCTh MpU PaBHOYCKOPEHHOM JIBUKEHUHU.
. IlyTh Ipy paBHOYCKOPEHHOM JABUKECHUH.
. LIeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.
. Bropoi1 3akon HerotoHa.
. Umnynbc. Bripakenue BToporo 3akoHa HeroTOHa uepe3 uMITyJibC.
Cuna ynpyroctu. 3akoH ['yka
. Cuiibl TpeHUs.
. Cuna tsoxecTu.
. Bec tena.
. Mexanuueckas pabdora.
. MoOIHOCTB.
. KIIJI B MmexaHuke
. [loTeHIMaIbHAS YHEPTHUSL.
. Kunetnueckas sneprus.
. 3aKOH COXPAaHEHUS SHEPTUU.
. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KNHETHUYECKON TEOPHH.
. YpaBHEHHS COCTOSIHUSI UJ€aJIBbHOIO rasa.
. BHyTpeHHss sHeprus Tena.
. IlepBbIil 3aKOH TEPMOANHAMUKH.
. AnnabaTHBIN TIpoIiecc.
. Pabota, coBepiraemas ra3om mnpu u300apHOM IpoIiecce.
. KIIJI mpu TeninoBbIX mporeccax.
. TenmoeMKoCTb.
. DIIEKTPUYECKHE 3aPs/IbI.
. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.
. HanpspkeHHOCTh 2JIEKTPUYECKOTO MOJIS.
. [ToTeHnan 3MeKTpUIECKOTO MOJIA.
. [IpyHIMT CyNepno3UInHY JJIsl HANIPSHYKEHHOCTH U MOTEHIINAaIa
. KoHzieHcaTopel. D1€KTpOEMKOCTh KOHIEHCATOPA.
33. DHeprus 3apsHKEHHOTO KOHJICHCATOPA.
34. Dnextpudeckuii Tok. Cuia Toka.
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35. 3akon Oma Jij1s1 ydacTKa IerH.

36. ConpoTuBIIeHUE IINHAPUYECKOTO MPOBOTHUKA.
37. 9JIC. 3akon Oma 11st TOJTHOM 3aMKHYTOM IETIH.
38. PaGoTa 1 MOIIIHOCTH TOKA.

39. 3akon [[xoyns-Jlenma.

3 cemecTp
. MarnutHoe 1nosne.
. 3akoH Amnepa. HanpaBnenue cunbl Amiepa.
. Cuna Jlopenua. Hanpasnenue cumibl Jlopenna.
. MarHuTHbIN MOTOK
. SIBJIEHUE ¥ 3aKOH JIEKTPOMATrHUTHOW UHAYKIIHH.
. DHeprusi MarHUTHOTO TOJIS.
. 3aKOH NPSIMOJIMHEMHOTO pACIIPOCTPAHECHUS CBETA.
. 3aKOH OTpaKeHUs CBETA.
. 3aKOH MPEJTOMJIEHUS CBETA.
0. JIunza. [TocTpoenue n300pa>keHust B JIMH3E.
1. ®opmyiia TOHKOM JIMH3BI
2. UnTepdepeniius crera.
13. dudpakmus crera.
14. lndpakuprionHas penieTka.
15. ®oToaddexr.
16. 3aKOHBI TETIOBOTO U3ITyYCHHSI.
17. CtpoeHue atoma.
18. Ctpoenne aToOMHOTO siIpa.

P PP O0NOOTLE WN P

3.2. Jlokaaabl
Jlokian — MpOAYKT CaMOCTOSITEILHON pabOThl 00yJaroMIerocs, YYUThIBACTCS KaK

ero TBOpYeckas paboTta. PexoMeHmyemas TemaTHKa IOKJIAI0B IO JUCHUIUIMHE
IpUBEJICHA B Ta0HIIE .

Tabmuua 5
TeMbl 10KJ12/10B, pEKOMEHyeMble K HAMCAHUIO IIPH U3YYEeHHH JUCUUILIHHbI
«HH:xkeHepHast puznkar»

Ne /i1

Temsbl foKIag0B

2

2 ceMecTp

IlenTp Macc. 3aKOH JBMXKEHUS LIEHTpa Macc.

ypaBHCHI/IC JABHOKCHUA TCIIa HCpCMCHHOﬁ MAacCCBhI.

[lenTpobeskHas cuiia MHEPLMH IIPH BpalllaTeIbHOM JBUKCHHH.

CBoboansle ocu. 'mpockor.

Hewnnepnumanbhblie cuctembl oTcuera. Cusia MHEpLHH.

YpaBHenue bepHyIIH U ceICTBUS U3 HETO.

NG|~ w N e

HOCTy.HaTBI TCOPHUU OTHOCUTCIIbHOCTH.




Ne i/t

TeMbI DOKIIaI0B

1 2
8. [TpeoOpasoBanus JIopeHIIa U CIECTBUS U3 HUX
9. [TprMeHeHre K JBUKCHHIO JKUKOCTH 3aKOHA COXPAHEHUSI HMITYJIbCA.
10. | Yubptpapazpexensslii ra3. Dddysusi.
11. | IlepechllieHHBIH Tap U NEperperas KUAKOCTh
12. | TermmoeMKOCTh KPUCTAJLIOB.
13. | [loTreHnmanpHble IMAarpaMMbl U UX IPUMEHEHHE /ISl OMMCAHUS IOTEHIIMAIA B KOHJIEHCATOpaX.
14. | «CtexaHuey 3apsijia C OCTPHSI.
15. | DuekTpocTatuyeckasi 5KpaHUPOBKA. 3a3eMJICHHE.
16. 3apsin v mosie 3eMIIH.
17. | Dnexrpocraruueckuii renepaTop. JINHEIHbIE YCKOPUTEIH.
18. | HenocpenctBennoe uzmepenue E u D B audaeKTpuke.
19. | CerHeTodIeKTPUKH.
20. | I1pe30nJIeKTPUKH.
21. | [loHneMOTOpHBIE CHIIBI B 3JICKTPUUECKOM IOJIE.
22. | HeycToMUYMBOCTh DIEKTPOCTATHUECKUX CHCTEM.
23. | ConpoTuBJICHHE CILJIABOB.
24. | CBepXmpoOBOJIUMOCTb.
25. | IloTok HEpruv BHYTPh BJOJIb MPOBOJIHUKA.
26. | TepModIeKTpUYECKUE SIBJICHHUS.
27. | DnexkTpuYecKHi TOK B AIEKTPOJIHUTAX.
28. | SBnenue IlenpThe.
29. | SIBnenme TomcoHa.
30. | IIna3ma u ee CBOICTBA.
3 cemecTp
1. MarHuTHast SHEpTUs ABYX IMPOBOJIHUKOB C TOKOM.
2. MarHuTHbI€ SBJICHHS B U3MEPUTEIIbHONU TEXHHKE.
3. Vcrionp30BaHue 3JICKTPOMAarHUTHBIX H3JTyUSHHH.
4. M3MepeHue cKOpoCTH CBETa.
o. [Tpumenenue untepdepeniyu (naTepdepomerp MaiikesnbcoHa, IPOCBETICHUE ONTHKH).
6. [TprOopbl, yBENHUUBAIOLINE YTOJl 3peHHUsI (JIyna, MUKPOCKOII, TEJIECKOMN).
7. doToannapaTsl U MPOEKTOPHI.
8. CrnieKTpocKOMbl M CIEKTPOrpadml.
9. POTORIEMEHTBHI.
10. | ITpumenenue dhotorddekra.
11. | JlroMuHeCIeHIIHS.
12. | Xumuueckoe JeiicTBue cBeTa.
13. | Dddexr Komnrona.
14. | Jlazep.
15. PanroakTUBHBIN pacna.
16. | ColicTBa HOHM3UPYIOLIMX H3ITYUYEHHI.
17. | Metozapl perucTpallii HOHU3UPYIOUINX U3TyUEHH.
18. | LlenHsle siiepHble peakuuu. AToMHas 6omoa.
19. | SnepHas sHepreTHKa.
20. | JlentoHsl.
21. | AnpoHbl, KBapKH, TIFOOHBL.




3.3. KonTpoJibHbie padoThl

KoHTpoJibHBIE pabOTHI MPOBOAATCS BO BpeMs PyOeKHBIX KOHTPOJIEH, TeMaTHKa
KOHTPOJBHBIX pa0bOT OOyCIIOBIICHA TEeMaTHKOH pyOekHOro KoHTpoussa. KommuecTBo
BapuaHTOB 3ajanuii — 10.

2 ceMecTp

1 KoHTpOJIbHAS paboTa
3ananue Ne 1

1. CkopocTb: onpezienieHne, €IUHUIBI Pa3MEPHOCTH, (POPMYJIBI AJIs OTpeeTICHUsI.

2. Teno Bpamaercs MO OKPY>XHOCTH TIO YacOBOM CTPENKA C YBEIMUYECHUEM
JUHEHHON ckopocTu. M300pa3uTh TPAEGKTOPHUIO 3TOTO JBHKEHHUS W BEKTOp YIJIOBOM
CKOPOCTH.

3. MOMEHT CHJIBI OTHOCUTEIHHO TOYKH U OCH.

4. Kakyro cKopoCTh NMpuoOpeTaeT aBTOMOOUIIb IPU TOPMOKEHUU C YCKOPEHUEM
0,5 m/c? uepes 10 ¢ OT HaYana TOPMOKEHHMS, €CIIM HaYalbHas CKOPOCTh €ro OblLla paBHA
36 xm/u?

5. MoxHO 1M mnepeABUHYTh SIIMK Maccod 20 Kr MO TOpU30HTAIbHON
NOBEPXHOCTH, Ipuiaras Kk Hemy cuity 41 H? Koagduiment TpeHust cKoiabKeHus paBeH
0,1.

6. Baron maccoit 20 T IBHKETCS CO CKOPOCTHIO 1,5 M/C M BCTpedaeT CTOSIIYIO Ha
nytd miatgopmy maccoil 10 1. C kakoil CKOPOCTbIO OHHM CTaHYT JBUTAThCSA TOCIE
cpabaThIBaHUS aBTOCIICITKH?

7. O6ox pagmycom 50 cM m Maccod | Kr Bpamaercsi BOKPYr OCM CUMMETPUU
COTIIACHO ypaBHEHUIO (p=6+2t? +8t3. OnpemenuTs MOMEHT cuIl Yepe3 4 ¢ mocje Havana
TBUKCHHS.

o mt T
8. Teno maccoit 4 kr coBepiiraet kojnedbanus x = 2bcos(— + ;) CM.
p=

a) UeMy paBHBI aMILTUTYa U 9acTOTa KOJIeOAHHM JaHHOTO Tea?
0) Hanmucatb 3aBUCUMOCTB CHJIBI, ICUCTBYIOIIEH Ha Teno F(t).

2 KOHTpOJIbHas padoTa
3amanue Ne 1

1.0OcHOBHOE ypaBHEHHE KUHETHUYECKOW TEOpPHUH Tra30B (BBIBOJ).

2. 3akoH JlanbTOHa.

3. IlepBoe Ha4YaJI0 TEPMOAMHAMHUKH.

4. TlpuHuun paboThl XOIOJUIBHOU YCTAHOBKH.

5. SIBnenus nepeHoca. TemionpoBoAHOCTh. 3akKoH Dyphbe.

6. B 3akpbiTom cocyae oObemoM 20 1 HaXOAUTCS BOAOPOA Maccoi 6 T.
Onpenenure KOJWYECTBO BELIECTBA BOJAOPOAA U JABJIEHHUE, €CIIM OH HAXOAMUTCS IPHU
temrepatype 300 K.

7. A3oTr Maccoii 14 r cxxumaerca uzorepmudecku npu temmeparype 300 K ot
nasnenust 100 xlla mo maBnenust 500 klla. Onpenenute paboTy cKaTHS U U3MEHEHUE
BHYTPEHHEU DHEPTUMU.
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8. UneanpHbiil Ta3, copepmatomuii nuka Kaprao, mpomssen pabdoty 600 JIx.
Temneparypa narpeBatenss paBHa 500 K, xomoamnbHuka — 300 K. Onpenenutb
tepmuyeckuid KIIJ] nmkima, KOIM4ecTBO TEIUIOTHI, OTJAHHOE XOJIOJWJIBHUKY 34 OJWH
UK.

3 KOHTpOJIbHAs paboTa
3anganue Ne 1

1. Teopema Octporpaackoro — ['aycca. [Ipumenenue teopembl OcTporpaickoro-
lNaycca mnisa pacuera 3JIEKTPUYECKOTO MOJS PaBHOMEPHO 3apsKEHHOr0, 0ECKOHEUHOTO
UAJTUHpa (HUTH).

2. KoHzeHcatopsl. DHEprus KOHAEHCATOPa.

3. 3akon Oma jusg ywactka wenu. CONpPOTUBICHUE IWJIMHIPUYECKOTO
IPOBOTHUKA.

4. DIeKTpUUYECKHUl TOK B raszax.

5. Meraumueckuii map paauycoM S cM Hecet 3apsan 10 vKim. Onpenenure
MOTEHIIMAJT JIEKTPOCTATUUECKOTO TMOJIsi Ha TOBEPXHOCTH IIapa U Ha PAcCTOSHUHU 2 CM
OT €Tr0 MTOBEPXHOCTH.

6. JIBe paBHOMEPHO 3apsHKEHHbIE 0ECKOHEYHO MPOTSHKEHHBIE HUTHU C JIMHEHHOMN
mwIoTHOCTEI0O T1=30 MkKim/M u 1,=-20 MkKiI/M COOTBETCTBEHHO HAaXOAATCS Ha
paccrostaun 0=20 cMm apyr ot apyra. OnpenesiuTh HamnpsHKEHHOCTb 3JICKTPUUECKOTO
noyst E B Touke, y1an€éHHOM OT MepBOM HUTHU Ha pacctossHue 1=30 cM, a OT BTOpPOW Ha
r,=15 cm.

7. O0111ee cOnpOTUBIIEHUE JIBYX TOCIIEIOBATEIHLHO COSTUHEHHBIX MPOBOJIHUKOB 5
OM, a mapamienbHO COEIUHEHHBIX 3THX K€ NpOoBOJHHMKOB 1,2 Om. YUemy paBHO
CONPOTHUBJIEHUE KAXKIOT0 MPOBOIHUKA?

8. DJIC Oarapeu € =80 B, BHyTpeHHee conpoTusieHue r=5 Om. BHemHss nens
notpebasier MomHocTh P=100 BT. Onpeaenuts cuily TOKa B LIETH, HANPSKEHUE, MO
KOTOPBIM HaXOJIUTCSI BHEIIHSS 1IEMb, U €€ CONTPOTHURJICHUE.

4 cemecTp

1 xoHTpONBHAsA paboTa
3anganue Ne 1

1. 3akon bwuo-Casapa-Jlannaca. WHAyKIMS MarHUTHOTO TIOJS MPSIMOTO
OECKOHEYHO JJIMHHOTO MPOBOIHUKA C TOKOM (BBIBOJ).

2. MarHuTHbIA MOTOK. PacyeT MarHuTHOTO MOTOKA JIJIsl COJICHOU IA.

3. 3aKOH MOJIHOTO TOKa B BaKyyMe.

4. MarHutHbli MOMEHT atoMoB. MarHetuku. HamaraunmdenHocts. CBsi3b €
HaMpsHKEHHOCTBIO MArHUTHOTO TMOJs. MaruuTHas BOCHPUHMMYHUBOCTH BEIIECTBA.
dopmysia CBS3M MEXKIYy HAMAarHUYEHHOCThIO U MarHUTHOMN
VHIYKIUEH.

5. Ha pucyHke mnpeacTaBiIeHO B3aWMOJICHCTBUE
MarHuTHOTO MoJsi ¢ TokoMm. [lokaxuTe HampaBlIEHUE CHUJIbI
Amnepa, TeUCTBYIOIIEH Ha IPOBOJHUK C TOKOM.
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6. DnexTpoMarauTHas UHAYKIMs. Buxpesbie Toku. CKUH-3PHEKT.

7. Ilpoton (macca npotona 1,67-10" kr, 3apsa nporona 1,6-10° Ki), mpoiins B
3JIEKTPUYECKOM TI0JIE YCKOPSIIOUIYK pa3HOCTh mnoreHuuasnoB 100 kB, Baeren B
OJHOPOAHOE MArHUTHOE IMoje ¢ HHAyKuuen B=5 T nepneHauKyiIspHO JIMHUAM
WHIYKIWW HadaJl JBUTATHCS MO OKPYKHOCTH. ONpeAenTh YacTOTy BpaIleHUs IPOTOHA.

8. Karymika muamerpom 20 cm, coctosimiast u3 300 BUTKOB MTPOBOJIOKH, HAXOIUTCS
B MarHuTHoM nosie. Haiitn cpegntoro 5/1C MHIyKIMK, BO3HUKAOIIYIO B TOW KaTyIIIKE,

€CITM MHIYKIHS MarHUTHOTO IOJIS yMeHbInaeTcs B TeueHue Bpemenu 0,04 ¢ ot 3 mo
0Tm.

2 KOHTpOJIbHas paboTa
3aganue Ne 1

1. IlpeBpaieHue HSHEPruM MpU CBOOOAHBIX TapPMOHMUYECKUX 3JIEKTPUUECKHUX
KOJIeOaHUIX, BBIBOJ TH(PHEpEeHIINATBHOTO YPaBHEHUS.

2. Kakum uMItyibcoM 001a1aeT 3JeKTpOMarHuTHAs BOTHA?

3. Iloctpouts wuz00pakeHHe TMpeAMETa B pPACCEUBAIOIICH JMH3E U JIaTh
XapaKTEPUCTHKY ATOTO0 M300paKeHHsI, €CIM MPEAMET PACHOJIO0KEH MEXAY (POKYCOM U
JIVMH30M.

4. 3aKOHBI OTpaXEHUS ¥ PEITOMIICHHS.

5. UnTepdepenius ceera. Y cinoBue MakcuMyma U MUHUMYMa.

6. Iudpakuust @penens Ha KPyIrjioM OTBEPCTHH.

7. Ha ToHKyIO0 MIEHKY B HalpaBJI€HWUM HOPMadu K €€ MOBEPXHOCTH MaJaeT
MOHOXpPOMATHYECKHI cBeT ¢ JuiMHOW BOJHBI A=500 HM. OTpaxEHHBIM OT HeE CBeT
MaKCUMaJbHO YCWJIEH BclieACTBUE HUHTepdepeHunnu. OnpeaenuTs MHUHUMAIbHYIO
TOJIIIMHY IUIEHKH, €CJIM NTOKA3aTellb IIPEJIOMIIEHUS MaTepralia IEHKHA n=1,4.

8. Ha audpakuuonHyro pemérky nagaeT HOPMaJIbHO NapauieidbHBIA IMTyYOK
oenoro cera. CHEKTPbl TPETHETO M YETBEPTOIrO MOPSAAKA YACTUYHO HAKIAIBIBAOTCS
apyr Ha gapyra. Ha kakyioo [JIMHY BOJIHBI B CIEKTpE YETBEPTOTO MOPSAKa
HakJaapiBaeTcs rpanuna (A=780 HM) clieKTpa TPEThero nopsaka?

3 KOHTpOJIbHAsI paboTa
3amanue Ne 1

1. JIBoiiHOE JTy4YenperoMIICHHE.

2. Bropoii 3akon Buna.

3. BribepuTe npaBUIIbHBIN OTBET:

[Ipu HOpMaTBHOM IUCTIEpCHUU A0COTIOTHBIN TTOKA3aTelNb MPEJIOMIICHUS CPEIbI

a) BO3pacTaeT ¢ pOCTOM JUTMHBI BOJIHBI; 0) YOBIBAET C POCTOM JTMHBI BOJTHBI;
B) BO3pPACTaeT C POCTOM YaCTOTHI CBETA; I') YOBIBAET C YMEHBIIIEHUEM JUTMHBI BOJTHBI;
1) HE U3MEHSIETCS.

4. JlonoTHUTE TIPEAJIOKEHNE: DHEPIrus dJICKTPOMAarHUTHOTO U3Ty4YEHHUS,
UCITyCKaeMOTO 3a €IMHUILY BPEMEHHU C €IMHUIIBI IUTOIaAN TOBEPXHOCTH TeJIa B
€IMHUYHOM WHTEpBAJIC YACTOT SIBJISICTCS ...

5. PaanoakTuBHOCTH. 3aKOH paIMOAKTUBHOIO pacraja.
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6. Ommupuueckas ¢popmyiia banbmepa I BUIUMOTO CIIEKTpa M3ITYYCHHS aTOMa
Bozopoaa. O6ob6mennas Gpopmyna banemepa.

7. Ha MeTaymmieckyo IJIaCTHHY HAIlPaBJIeH MOHOXPOMATHUSCKHN ITy9IOK CBETa C
gacroroi 7,3-10% T'u. Kpacnas rpanmna ¢orosddexra mis manHoro marepuana 560
HM. OnpenenuTh MaKCHMaIbHYI0 CKOPOCTh (POTOIIEKTPOHOB.

8. Jlonmuimute SAEPHYIO peaKIuio: 2 Al+,n — 2+, He .

3.4. TecToBbIE 3aJaHudA

[Mlo gucummumae «WmkeHepHas ¢GuU3MKa» MPEIyCMOTPEHO  IPOBEICHUC
HMUCHbMEHHOTO TECTUPOBAHUS.

[TucbMeHHOE TECTUPOBAHWE HCIIOJNB3YIOTCS IS  TPOBEPKH  H3YYCHHBIX
OOyYaromMMHUCSl OCHOBHBIX pa3JelioB MPOHJICHHOTO MaTepuaia 3a 2 CeMecTp.
Pe3yapTaThl  TECTHpPOBAHHWS  YYUTBHIBAIOTCS TPU  IMPOBEICHUS  MPOMEKYTOUHOMH
aTTECTAIlMH — 3a4eTa B 2 CEMECTPE

3amanue 1

1) Pemrarot nBe 3a1avu:
A) paccUMTBHIBAIOT BPEMsI IBUKEHUS MO€3/1a MEXTy IBYMS CTAHLIUAMH,
b) paccunTsiBalOT BpeMs ABMKEHUS MTOE3/a BJIOJIb KEJIE3HOJOPOKHOM MIaTPOPMBI.
[Ipu pemeHnn KaKou 3aa4u 1oe31 MOKHO IIPUHATH 32 MaTEpUAIbHYIO TOUKY ?
l.L.uA,ub 2. A 3.b 4. Hu A, Hu b
2) Ecnu pamuyc OKpY)KHOCTH YMEHBIIMTCS B 4 pa3a NpU HEM3MEHHOW JIMHEHHOW
CKOPOCTH, TO yIJIOBasi CKOPOCTh IPY BPALLICHUH TEJIA [0 OKPYKHOCTH
1. ocranercs npexHen 2. yBenuuurcs B 4 pasa
3. ymeHbIHTCH B 4 pasa 4. ymenbmutcs B 16 pa3
3) I1pu monbITKE CABUHYTH TBEPOE TEIIO C MECTA BO3HUKACT CHJIA
1. Tpenns nokos 2. TpEHUS KAYECHUS
3. TpeHUs CKONbXKEHUsI 4. cpeau OTBETOB 1-3 HET BEPHOTO
4) MOMEHT WHEpIUH TBEPAOrO Tejla OTHOCHUTEIBHO IPOU3BOJILHOW OCH, HE
OpOXOASIIEH Yepe3 LHEHTP Macc Tela, ONpenessieTcs no popmyJe:
1 1=mr? 2.1=1 +md? g Mg

C £ 3
5) Yucno xonebaHuii, COBEPIIAEMBIX B ¢AMHHILY BPEMEHU — 3TO ...

6) MatepuanbHasg Touka M JBHKETCS MO OKPYXKHOCTH co ckopocTeio V. Ha puc.1
MoKazaH TpaduK 3aBUCUMOCTH TPOEKIMU V. OT BpeMeHU (7 -CAMHUYHBIA BEKTOP
TOJIOKUTEIBHOTO HanpapieHus, V. —rrpoekuus V Ha 5To HampasieHue). [Ipu aTom 1
HOPMAJIBHOTO an U TAHT€HIHAIBHOTO d; YCKOPEHHS BBITIOJHSIOTCS YCIOBHS. . .
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1. a,— yBenuuuBaercs, a; — yBeJIMuuBaeTcs 2. an— MOCTOSIHHO, &; — YBEJIUYMBACTCS
3. ap— MOCTOSIHHO, &; — IOCTOSIHHO 4. a,— yBEIIMUMBAECTCS, &; — [IOCTOSIHHO

7) Nmmrynbe Tena maccoit 100 r paBen 1kr-m/c. CKOpoCTh Tena paBHa .....

8) CkopocTb JBIKEHHMS Tejla yBenuuuiaack B 2 pasza. Kak wu3MeHWnach €ro
KUHETUYeCKast SHEpTusi?

1. Kunernueckas sHeprus yBeamuuiace B 2 pasa
2. Kunernueckas 3Heprusi yMEHbIIMIACH B 2 pa3a
3. Kunernueckas 3Heprusi yBeiauuuiach B 4 pasza
4. Kunernueckas 3HEprusi He U3MEHWIIACh

9) Ilpu nBWXKEHHHM aBTOMOOWIIS 1O BEPIIMHE BBIMYKIOrO MOCTA, PAJNyC KPUBU3HBI
KoTOporo 90 MeTpoB, MmaccaKupbl UCIBITBIBAIOT MTHOBEHHOE COCTOSIHUE HEBECOMOCTH.
OTO NPOUCXOIUT IPU MUHUMAIBHOW ITOCTOSIHHOW CKOPOCTH JIBHXKCHUS

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

10) I1pu pacueTe MOMEHTOB HHEPIIMHU TeJla OTHOCHTEIBHO OCE, HE TIPOXOISIIIX Yepe3
LEHTP Macc, UCNONb3ylT Teopemy lllteiiHepa. Eciu och BpallleHUs TOHKOCTEHHOMU
TpyOKHM MEpPEeHECTH W3 LEHTpa Macc Ha pacctosgHue 2R (puc.), To0 B MOMEHT MHEpUUU
OTHOCUTEJIBHO HOBOM OCH YBEJIMYUTCS B ...

1.4 paza 2. 3 paza 3.2 paza 4.5 pa3

11) MaTtemaTtu4eckuii MasTHUK JUIMHOW 10 CM OTBOIAT OT TMOJIOKEHHUSI PABHOBECHS U
oTnyckaroT. CKOJIbKO pa3 3a BpeMs 6,28 ¢ KHHETUYECKasi SHEPrusi MaATHUKA JOCTUTaeT
MaKCUMAJIbHOTO 3HAYEHHUSI?

1.9 2.15 3.20 4.25

12) Tlpu yBenuYeHUH CpeaHCH KBaJApaTHUYHOW CKOPOCTH MOJICKYJ HCabHOIO Ta3a B
JIBa pa3a U YMEHbLIEHNN KOHIIEHTPAMM MOJIEKYJI B 1BA pa3a JIaBJICHUE ra3a

1. yBenuuutcs B 4 paza 2. yBEeNMYHTCS B 2 paza

3. yMEHBIIUTCS B 2 pa3a 4. HE UBMEHUTCA

13) B Tpex 0IMHAKOBBIX COCYAaX MPH PaBHBIX YCIOBHIX HAXOJUTCS OJUHAKOBOC
KOJIMYECTBO BOJOPOJIA, TENS U a30Ta.

HaIIpaBJICHUC X 6YI[GT OIIMCBIBATb KpHBal...

14



fiv,)

1.1 2.2 3.3
14) Pabotra 1O TMEpPEMEIICHHUI0O TOYEYHOrO 3apsiaa BAOJb OSKBHUIIOTCHIIHATBHOMN
MOBEPXHOCTH paBHA

1) do (@1 — @,) 2) Hymo 3) o, 4) ('grad (D)

15) HampspkeHHOCTD 3JICKTPHYSCKOTO IOJIA B JaHHOW TOYKE IO MOJYJIIO paBHA CHIIC,
JNEUCTBYIONIEH Ha

1. 3apsia, IOMENIEHHBIN B JAHHYIO TOUKY

2. NOJIOKUTEIBHBIN 3aps/l, TOMEIIECHHBIN B M0OJIE

3. €IMHUYHBINA MMOJ0KUTEIBHBIN 3aps/l, TOMEIIECHHBIN B IAHHYIO TOUKY

4. eIMHUYHBIN NOJIOKUTEIbHBIN 3aps]l, IOMEIICHHBIN B MOJIE

16) MaTtemaTn4eckoe BhIpAKCHHE 3aKOHA COXPAHCHHS DJICKTPUYCCKOTO 3apsijaa MMeeT
CIICIYIOLINN BU]L

1. g=ne 2.3 0,=0,+0,+0;+..+q, 3.>.0,=0 4. > g =const
i=1 i=1 i=1

17) YUemy paBHO HamlpspKEHHE Ha KOHIAX MPOBOJHHKA compoTuBieHueM 10 Owm, eciu
CHJIa TOKa B MPOBOJHUKE 2 OM.

1.20 B. 2.30B. 3.10B. 4.5B
18) Kakast u3 npuBeCHHBIX HIKE POPMYJT BhIpaxkaeT 3akoH OMa JijIsl y4acTKa Ieru?
1.1=Y. 2 12_% . 3 A-lUAt 4.P=IU; 5 R=p'
R R+r S
19) DnekTpUYecKUM TOKOM Ha3bIBACTCA. . .
1. XaoTM4HOE ABMIKEHUE YACTUIL 2. HaNpaBJIEHHOE JIBUKECHUE MOJIEKYJI

3. yIopsiToueHHOE JBHKEHHUE 3apsHKEHHBIX YaCTHUI]

4. 11060€ IPOU3BOJIBHOE ABM)KEHUE DJIEKTPOHOB

20) [Tpu yBenmu4eHUM JUTHHBI POBOIHUKA B 3 pa3a ero COMPOTHBIICHUE
1) He u3MeHuTCS 2) yBenuuuTcs B 3 pasa

3) ymenbimTcs B 3 pasza 4) yBenuuutcs B 9 pas

3.5. JlabopaTopHas padora

TemaTtuka nabopaTopHbIX padboT ycranaBimmuBaeTcsi B cootBerctBur ¢ ®I'OC BO
10 TAHHOMY HAmpaBJICHUIO TIOJITOTOBKHU M padoyell porpaMMoOn TUCIIUTITUHBI.

KonuyecTBO BapmaHTOB 3aJaHWii KaK MPaBUIO COOTBETCTBYET KOJIMYECTBY
00yJaroIMXCs.

Ilepeyennb Tem J1a0OPATOPHBIX PadoOT
- HM3ydeHue 3aKOHOB TApMOHUYECKOTO KOJIEOATENLHOTO JBUKEHUS
- M3ydeHue KpyTUIBHBIX KOJIEOAHUM
- Omnpenenenue kodp@UIIMEHTA TOBEPXHOCTHOIO  HATSIKEHUS]  KHUIKOCTU
METOJIOM HaOJIIOICHUS CPbIBA KAIlelh
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OmnpeneneHre CKOPOCTH 3ByKa B BO3/1yX€ METOJOM CTOSYMX 3BYKOBBIX BOJIH
OmnpeneneHue BA3KOCTH BO3/AyXa, CpeAHEW IMHBI CBOOOJIHOro mpooera,

s dexkTuBHOTO AHaMeTpa U 3HHEKTUBHOTO CEUCHHUS

Omnpenenenye MoKazaresns aguadaTsl

Omnpenenenre TEMIONPOBOIHOCTH MTOYBbI

N3yuenune aneKTpon3MepUTEIbHBIX TPUOOPOB

W3ydeHne 3MeKTPUISCKOTO OISl METOIOM JIEKTPOJIUTHICCKON BaHHBI
N3mepenne 3NMeKTPHIECKUX COMTPOTUBICHUM

N3yueHne KOHTAKTHBIX SIBJICHUM U UCCleI0BaHKE 3aBUCUMOCTH TepMo-IJ[C ot

TEeMIIepaTyphbl

I/IBY‘IGHI/IC TCOPHUN M IIPAKTHUKU HU3MCPCHUA FOpHSOHTaHBHOﬁ COCT&BJ’ISII-OHICﬁ

MarHMTHOTO 1OJIs 3eMIIH C IMIOMOIIBIO TAHT'CHC-T'aJIbBAHOMCTpPA

NHIyKTUBHOCTH COJIEHOMA

HccnenoBanue BRIHYXACHHBIX KOJIEOAHHI B KOJI€OATEILHOM KOHTYPE
Ornpenenenue nmokasaress NpeJoMIEHUs CTEKIa IPYU OMOIIA MUKPOCKOIIA
N3ydenue nossipusannu cBeTa

Uccnenosanue dhorordpdexra

N3ydenune cnekTpa HCIyCKaHUs HEOHA U TPAIyUPOBKA CIIEKTPOCKOIIA
OnpeneneHue MAPUHBI 3aMPEIICHHON 30HbI A E OIynpoBOgHUKA

Ha6opaT0prIe pa6OTBI BBIIIOJIHAKOTCA B COOTBCTCTBHMHM C MCTOANMYCCKHMMH

YKa3aHUSMU 110 BBIMOJIHEHUIO J1a00paTOpHBIX padoT mo AucuuiuinHe «MHxeHepHas

puznkar.

3.6. Py0esxkHblil KOHTPOJIb

Py0OexxHbIii KOHTPOJIb MPOBOJUTCSA MO UTOTAM M3YUYEHHUS HECKOJIBKUX pa3/IesioB
JTUCIUIUIMH B COOTBETCTBHMM C palodeil MporpaMMoON AUCIUIUIMHBL PyOesxHbII
KOHTPOJIb TPOBOJIUTCS B TUCbMEHHOU (hopme.

1.

2 cemecTp
Bonpocsl pyoe:xknoro konrpoJs Ne 1
Bonpocul, paccmampusaemvie Ha ayOumopHvix 3aHAMUAX
Marepuanbhas Touka. Cucrema orcyeta. AOCOIIOTHO TBEPJIOE TEIIO.

2. CKOpOCTb CpeaHsis U MTHOBEHHASI.

3. IIyTb npu NpoOU3BOJIIBHON 3aBUCUMOCTH OT BPEMEHH.

4. Yckopenune. CKOpOCTh ¥ IIyTh IPU PABHOYCKOPEHHOM JBHUKECHHH.

5. Yckopenue npu JBUKEHUHU Tella ¢ MOCTOSHHOW CKOPOCTBIO MO OKPY>KHOCTH

(BBIBOM).

6. YrioBas ckopoctb. HanpasieHnue BekTopa yrioBoil CKOPOCTH.

7. Ilepuon u yactoTa BpamieHus. CBA3b C YIIIOBOM CKOPOCTHIO.

8. YT10BO€ YCKOPEHHE; CBSI3b C TAHTCHIIMAIIBHBIM YCKOPEHUEM.

9. Ilepsniii 3akoH HbioToHa. MHepunanbHble W HEUHEPIHUAIBHBIE CUCTEMBI

OTCYCTA.

10. Bropoii 3akon Herotona. Cuna. Macca tena.
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11. Tperuit 3akoH HproToHa. HanpaBnenue cuii, J€MCTBYIOIMX HA TEJA.

12. Umnynbe Tena. BeipaxkeHue Broporo 3akoHa HeloTOHa yepes nMInyJibC.

13. Cuna TsKECTH U BeC Tea.

14. Bec Tena npu IBMXeHUU ¢ yckopeHueMm. HeBecoMocCTb.

15. Cuna tpenust. Cuia ynpyrocTH.

16. 3akoH coxpaHeHHs] UMITyJIbca (MOMEHT KOJIMUYECTBA JIBUKEHUS) B 3aMKHYTOU
CUCTEME.

17. PaboTa 1 sHeprusi. MoIHOCTb.

18. Kunetruueckas a3Heprus, BIBOJ (hOPMYJIbI uepe3 padoTy.

19. IloTenuuanbHOE 10JIe, KOHCEPBATUBHBIE U TUCCUITATUBHBIEC CUJITBI.

20. ITorenuuanpHas 3Heprus Tena. CBA3b CUIIbI C MOTEHIMAIBHOW YHEPIUEH AJis
KOHCEPBAaTUBHBIX CUJL.

21. Ilonnas MexaHM4YecKas SHEprus. 3aKOH COXPAHEHUS U IPEBpallCHHUs
SHEPIHUH.

22. MoMeHT cuibl OTHOCUTENBHO ocH. [1nedo cuibl.

23. MoMEHT uMIyJbCa OTHOCUTEIHHO OcH. CBS3h C MOMEHTOM CHJIBL. 3aKOH
COXpaHEHUs MOMEHTA UMITYJIbCA.

24. MoMeHT UHEPIINH MaTepHaIbHON TOUYKH U CUCTEMBI MaTepUaIbHBIX TOUEK.

25. MoMeHT MHEPIIMH OAHOPOTHOTO HUIMH/IPA, OJHOPOTHOTO CTEPKHI.

26. Teopema Illtetinepa.

27. KuHetnyeckasi 3HEprus BpalLAIOLIETrocs Tela, KUHETUYECKasl SHEprus Tena,
KaTAIIErocs 1o NOBEPXHOCTH.

28. PaboTa 1 MOIIHOCTH CUJIbI IIPU BPAIIEHUHU TeJla BOKPYT OCH.

29. OCHOBHOE ypaBHEHHE JUHAMMKH BPALIATEIbHOTO IBUKEHUS TBEPOTO TEa.

30. MomeHT uMmyJsibca MpPU BPALIEHUH Telda BOKPYT OCHU. 3aKOH COXpaHEHUs
MOMEHTa UMITYJIbCa MPHU BpalllEeHUH Tea.

41. YcnoBue paBHOBECHS TBEPIOTO Tea.

42. Tlonsatue o CBOOOIHBIX U BEIHYKICHHBIX KOJICOAHHUSX.

43. Tapmonuueckne kosneOanus. CMmelieHHe, CKOPOCTh W YCKOPEHHE TIpU
rapMOHUYECKHUX KOoJeOaHusIX. AMIIUTyna konedanuil. [lepuoa u yactora kojsebaHui.

44. MaremaTuueckuid MasATHUK. BpiBon auddepeHuuanbHOro ypaBHEHUS
rapMOHHUYecKHuX Kojebanuil. [lepuona konebanuii MasiTHUKA.

45. IlpyxunHbld  MasTHUK. BwiBox  muddepeHnnansbHOro  ypaBHEHUS
rapMoHUYeCKuX Kojebanuii. [lepnon konebanuit MasTHUKA.

46. Dusuueckuit MasTHUK. BwiBog — muddepeHnnansHOrOo  ypaBHEHUS
rapMoHUYecKux Kojebanwuii. [lepnon konebanuit MasTHUKA.

47. DuHeprus Teila NpU TAapMOHMYECKHX  KOJEOAHUSX: KHHETHUYECKas,
MOTEHLUAJIbHAsl, TIOJIHAS.

48. 3aryxarmme konebanus. JuddepeHnuanpbHoe ypaBHEHHE KOJICOAHUN.
CMmelieHre TpW 3aTyXarollUX KoJieOaHUsX. AMIUIMTYa W TMEepUoi 3aTyXarollHUX
KOJIeOaHU.

49. BeinyxaeHHsle konebanus. JuddepeHmanbHoe YpaBHEHUE BbIHYKIEHHBIX
KoJieOaHuii. SIBeHre pe3oHaHca, pe30HaHCHAs 4acToTa.
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50. BonnoBoii mporecc (BoiHbI). OCHOBHOE CBOMCTBO BOJIH. [IpononbHble U
ITOIIEPEYHBIE BOJIHBL.

51. JlnmHa BOJHBL, CBSA3b CKOPOCTH BOJIHBI C JUIMHOM BOJIHBI M YACTOTOM.

52. BonHoBo# (poHT. BonHOBasi TOBEpXHOCTH, BUIBI BOJTHOBBIX TIOBEPXHOCTEH.

53. berymue BOJIHBI, BEKTOp IUJIOTHOCTH TOTOKAa 3HEPTHMU B BOJIHE (BEKTOP
Ymoga).

Bonpocwet ona camocmosmenvroco uzyuenus

1. TaHreHuuaibHOE ¥ HOPMAJIbHOE YCKOpPEHHUE TpU JABWKEHUU TIO
KpUBOJIMHEIHOM TpaekTopuu. [logHOE yCKOpeHue Npu KPUBOJIUHEHHOM JIBH>KCHHH.

2. CBsi3b TMHEHUHBIX W YTJIOBBIX BEUYUH MPU BpallleHUH Tesa (IyTh, CKOPOCTh,
YCKOPEHUE).

3. Mexanuueckas cucrema.

4. Cuiibl BHYTPEHHUE U BHELITHUE.

5. Llentp Mmacc cuctembl. CKOPOCTh LIEHTPA MACC. 3aKOH JIBUKECHUS LIEHTPa Macc.

6. CornocTaBjaeHue BEIUYHH MPU MOCTYNATEIbHOM U BPalIATEIbHOM JBUKEHUSIX
(macca, myTh, CKOPOCTb, YCKOPEHHE, cujla, paboTa, MOLIIHOCTh, KHHETHYECKAs HEPIHs,
HMITYJIbC, OCHOBHOE YpaBHEHUE JUHAMUKH).

7. Meron BekTopHbIX nuarpamMm. CrioXKeHHe ABYX TapMOHHMYECKUX KoJieOaHUi
METOJIOM BEKTOPHBIX JUArpaMM.

8. JlorapupmMuyeckuil 1€KpeMEHT 3aTyXaHHs 3aTyXaloUMX KoueOaHuil.

9. KorepenTable BosHbL. [IpuHLINI CyniepnoO3UIIMK BOJH.

10. Uutepdepeniius 1ByX BOJH.

11. Cynepno3unus AByX KOT€PEHTHBIX BOJIH B TOUKE (BBIBOJ).

12. UnTepdepenHiiuss MaKCUMyM U MUHUMYM TIPU CJIOKEHHUU JIBYX KOT€PEHTHBIX
BOJIH.

Bonpocs! py0es;kHOTro KOHTPOJIst Ne 2
Bonpocul, paccmampusaemvie Ha ayOumopHvix 3aHAMUAX

1. OCHOBHBIE MOJOKEHUS MOJEKYJIIPHO-KUHETUYECKON TEOPHUU.

2. UneanwHbiil ra3. Kakoit ra3z 601130k K ujeaaibHOMY ?

3. YpaBHEHUE COCTOSIHUS MACAIbHOTO ra3a JUisl JTaHHOM Macchl raza (ypaBHEHUE
MenpeneeBa — Knaneiipona).

4. YpaBHEHHE COCTOSHHMSI MACAIBHOIO ra3a B BHJE 3aBUCUMOCTH JABJICHUS OT
TEMIIEpaTypbl U KOHLIEHTPALUHA MOJIEKY L.

5. OCHOBHOE ypaBHEHUS MOJIEKYJISIPHO — KHHETUYECKOW TEOPUU T'a30B.

6. Cpennsisi KBapaTU4Hasi CKOPOCTb MOJIEKYI.

7. CBs13b CpellHEN KHHETUYECKON SHEPTHH MOCTYIATEIbHOTO JIBHKEHUS MOJIEKYJT
C TEMIIEPATypPOH.

8. BHyTpeHHs1s sHeprus TePMOIUHAMUYECKOW CUCTEMBI.

9. Uucno creneneit cBoOOabl MOJIeKyJ. 3akoH bonbllMaHa O paBHOMEPHOM
pacnpeesieHuy SHEPTUHU N0 CTETIEHSIM CBOOO bl MOJIEKY L.

10. CBs3b BHYTpEHHEH SHEPIUH BEIIECTBA C YUCIOM CTEIIEHENW CBOOOIBI.

11. IlepBoe Ha4asIO0 TEPMOAMHAMUKH.
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12. Paborta, coBepiiraemas ra3om pu U3MEHEHHH €ro 00bEMa.

13. Tenno€MKOCTh Teda, MOJISIpHAst M yJENIbHAsl TEIIOEMKOCTH. TerminoéMKOCTh
ra3oB: MpHU TMOCTOSTHHOM O0BbEME W TpPU TOCTOSIHHOM JaBIICHUH; CBSI3b C UHCIOM
cTeneHer cBo0oAbl. CBA3b MOJSIPHBIX TEIUIOEMKOCTEHN MEXKIY COOOi.

14. Annabatuueckuit mpouecc. [lokazaTens anuadartel, CBA3b C UUCIOM CTENEHEH
cBoOobI. YpaBuenue [lyaccona.

15. Kpyrosoit nponecc (umki). Ilpsmoit m obparneii 1muki. Koadduiment
M0JIE3HOTO JIEUCTBUS JIJIs1 KPYTOBOTO IMpoliecca.

16. O6patumMblii 1 HEOOPATUMBI TEPMOIUHAMUYECKUE MPOLECCHI (LIUKIIbI).

17. Cxema 1ukiia paboThI TEIJIOBOTO JIBUTATES.

18. Bropoe Hayasio TepMOJMHAMUKH (O HAIIPABJICHUH MEPEX0/Ia TEeIuia).

19. Teopema Kapno. I{ukn Kapuo. KIIJI uukina Kapho.

20. [IpuBea€HHOE KOTUYECTBO TEIIIOTHL. DHTPOIIHS.

21. HepaBenctBo Knaysuyca s sHTponuu (Ij1si 0OpaTUMBIX U HEOOpaTUMBIX
MIPOIIECCOB).

22. [IpuHIMDO BO3pacTaHUs SHTPOIIHH.

23. dusnueckuid CMBICT SHTpOIUH, popMmyiia borbliMaHa A1t SHTPOTIHH.

Bonpocul ona camocmosmenbHo2o uzyuenus

1. 3akon JlanpTOHA.

2.CpenHsast JyMHAa CBOOOJHOTO TMpoOera MojeKysd. OMPEKTUBHBIA IUAMETP
MOJIEKY!L.

3. SIBieHue TeMIONPOBOJHOCTH. 3aKOH TEIUIONPOBOIHOCTH Dyphe.

4. SBnenue muddysun. Macca, nepeHocumas B mporecce audPy3uu (3akoH
Qduka).

5. Baytpennee tpenue. 3akoH HeloTOHA 1)1 CUITBI BHYTPEHHETO TPEHHUSI.

6. JlamuHapHOe U TypOyJIEHTHOE TEUCHHSI.

7. Cxema nukia paboThl XOJIOAUILHON MallIUHBI.

Bomnpocsl pyoesxkHoro koutpoJisa Ne 3
Bonpocul, paccmampusaemvlie Ha ayOumopHbix 3aHAMUX

1. 3akon Kynona. HanpaBienue cuiibl, 1€MCTBYIONIEH HA 3apsil.

2. Hanpsi’KeHHOCTB 3JIEKTPUYECKOTO TTOJIS.

3. [IpuHIMD CynEPHO3ULINAN IIEKTPUUECKUX TOJIEH.

4. CunoBble JUHUU (TMHUM HANPSHDKEHHOCTH) anekTpuueckoro noiid. [lomHoe
YUCJIO JIUHUH, BXOASIINX U3 TOYEHUHOTO 3aps/ia.

5. IoTOK BEKTOpa HANPSYKEHHOCTH AJIEKTpUIECKOTO noJist. Teopema ['aycca.

6. Ilpumenenue teopeMbl [aycca K pacyeTy DSIJIEKTPUUYECKHX IMOJEH: TMOJE
OJIHOPOJIHO  3apsKEHHOM IUIOCKOCTH; TMOJ€ JBYX Pa3sHOUMEHHO 3apsKEHHBIX
IUIOCKOCTEW; ToJie OECKOHEYHO 3apsHKEHHOTO LWIMHApPA; I0JIe  3apsKEHHOMN
chepudecKoil MOBEPXHOCTH; MOJIE OOBEMHO - 3aPSKEHHON C(EpHI.

7. PaboTa CHII 3JIEKTPUYECKOTO TOJIS MO MEPEMEIIECHUI0 TOUEYHOTO 3apsia.

8. LIupKyJIsius BEKTOpa HANPSHKEHHOCTH 10 3aMKHYTOMY KOHTYDY.
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9. TloreHumanpHas SHEPrusl TOYEYHOIO 3apsna B IOJIE JIPYroro TOYEYHOIO
3apsga. I[lorennuman. Pabota mo mepeMenieHuio 3apsaa MEXAy TOYKAMH C Pa3HBIMU
MTOTEHI[UATAMH.

10. CBsi3p MeXAy HaANPSHKEHHOCTBIO 3JIEKTPUYECKOrO IMOJISI U MOTEHIMAIOM.
CBs13b pa3HOCTU MOTEHIMAIOB C HAITPSHKEHHOCTBIO 3JIEKTPUYECKOTO TOJIS.

11. DKxBUNIOTEHIIMATILHBIEC TTOBEPXHOCTH.

12. Tlonapu3anus IUAJIEKTPUKA B SJIIEKTPUUECKOM I10JIE, BEKTOP MOJISIPU3YEMOCTH
(BEeKTOp MOJSIPU3ALIMN) AUDIICKTPUKA.

13. CBs3p MOJAPU30BAHHOCTA C HAIPSKEHHOCTBIO AJIEKTPUYECKOTO IOJIS.
JlusnexTpruyeckas BOCIPUUMYHBOCTD CPEbL, €€ 3aBUCUMOCTD OT TEMIIEPATYPBI.

14. DnekTpuyeckoe moyie B AUAICKTPUKE, HAMPSHKEHHOCTD AJEKTPUYECKOTO TOJIS.

15. IloBepxHOCTHas IUIOTHOCTh CBSI3aHHBIX 3apsAoB. HanpsKeHHOCTh MO
CBSI3aHHBIX 3apAJIOB B IMDJICKTPUKE.

16. JludnexTpuyeckass NPOHHULIAEMOCTb CpPEAbl, CBSA3b C JAUAIEKTPUYECKOU
BOCIIPUUMYHUBOCTBIO.

17. Bektop oasnexkrpuueckoro cmemeHus. Teopema Il'aycca g BekTopa
ANEKTPUUECKOTO CMEIICHHUS.

18. DKkBUNIOTEHIIMATIBHBIE TOBEPXHOCTH BOKPYT IPOBOIHHKA.

19. IIpoBOAHUK BO BHENIHEM JJIEKTPUUECKOM MoJie. THIynupoBaHHbIE 3apsibl.

20. DNEeKTPOEMKOCTh YEIUHEHHOTO TPOBOHUKA.

21. Konpencaropel. EMKOCTP IIIOCKOTO KOHAEHcartopa. EmkocTe mnpu
[OCJIEOBATEIBHOM U MApPaJUIEIbHOM COEUHEHUAX KOHACHCATOPOB.

22. DHeprus 3apsyKeHHOTO KOHAEHCaTopa.

23. DHeprus M IIOTHOCTb 3HEPTUH JIEKTPUUECKOTO MTOJIA.

24. Cuna Toka. Cwia TOKa B Ciydae JABWKCHHUS TIOJIOXXKHUTEIBHBIX U
OTPULIATEIBHBIX 3apsA10B. BEKTOp IUIOTHOCTH TOKA, CBSI3b C CUJION TOKA.

25. 3akon Owma s ydacTka LEMd B HMHTETpalbHOM W audQepeHinanbHon
¢opmax. ConpoTUBICHUE LUIMHIPUYECKOTO MPOBOJHUKA. 3aBUCUMOCTH YAEIBHOIO
CONPOTHUBJIEHUS OT TEMIIEPATYPHI.

26. CompoTuBIEHHE TpPH TMOCIEAOBATEIHPHOM M MapaylIeIbHOM COEIUHEHUHU
MIPOBOJIHUKOB.

27. DnexktponBrkyimas cuia. [lagenre HanpspKeHUS HA HEOJTHOPOJAHOM YUYacTKe
mend. 5. 3akoH OMa s HEOAHOPOAHOTO YydYacTKa LENM B HWHTETPaIbHON U
muddepeHnransHON popMax.

28. Pabora m MomrHOCTh TOKa. 3akoH JDxoyns—JIeHlla B WHTErpajibHOM U
muddepeHnmansHOM popMax.

29. MouHocTh, pa3BHBaeMas WCTOYHUKOM TOKa. MOIIHOCTh, BbIAEsieMas B
Harpy3ke. KoadduimeHnt mone3Horo AeicTBUs HCTOYHUKA TOKA.

30. CooTHoOLIIEHNE BHYTPEHHETO COMPOTUBIICHUS U COTIPOTUBIICHUS HATPY3KU IIPU
MaKCHUMaJIbHOW MOJIE3HON MOLIHOCTH Ha Harpys3Ke.

Bonpocul ona camocmosimenvnozo uzyuenus
1. ITonsspHas MoJieKyJia, SIEKTPUIECKUHA MOMEHT TMOJISIPHON MOJIEKYJIBI.
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2. HenossipHas MoOJEKyna, 3JEKTPUYECKHMA MOMEHT U MOJISIPU3YEMOCTh
MOJIEKYJIBI.

3. Pagnyc-BeKTOp LEHTpA TSKECTH MOJOKUTENBHBIX U OTPULATEIBHBIX 3aPsAI0B.

4. Dnextpuyeckuid aumnosb. HanpsskeHHOCTh Ha OCHM  JUIONA, HAa MPSAMOU
IIEPIICHIUKYJISIPHOW OCH JUITOJIS.

5. VYcmoBus paBHOBECHs 3apsiiOB Ha NPOBOJHHUKE B JJIEKTPUUYECKOM IOJIE.
Pacnipenenenue 3apsiioB 110 IOBEPXHOCTH.

6. EMKoCTBb 1mapa.

7. DHEprusl CUCTEMBI TOYEYHBIX 3aPSI0B.

8.CBepXIpOBOAUMOCTb.

9. 3akonsl Kupxroda.

3 cemecTp
Bonpocsi pyde:kHOro KOHTpOJIst Ne 2
Bonpocul, paccmampusaemvie na ayoumopHuvix 3aHAMUAX

1. MarnutHoe nosie. MarHuTHast MHIYKIUS, TPUHIUIT CYTIEPIIO3UIIUN MarHUTHBIX
nosierd. CUIIOBBIC JINHUY MAarHUTHOTO TOJISL.

2. 3axoH bro- CaBapa- Jlamnaca.

3. MarauTHast MHAYKITUS TIPSIMOTO TIPOBOJHUKA C TOKOM.

4. Cuna Jlopenna. HanpaBnenue cuiibl, JEeHCTBYIONIEH Ha TMOJOKUTEIbHBIN U
OTpULIATENbHBIN 3apsIbI.

5. 3akon Amniepa. ®uU3ndecKuil CMBICI BEKTOpa MarHUTHOW UHIyKIuK B.

6. Cwia B3auUMOJICHCTBUSA JIBYX OECKOHEUHBIX MPAMBIX MPOBOJHUKOB C TOKOM.
[IpaBuio €BOM PYKH.

7. Cwia 1 MeXaHU4YECKUM MOMEHT, JCHCTBYIONINE HA 3aMKHYTHIH KOHTYP C TOKOM
B MAarHUTHOM MoJie. MarHUTHBIA MOMEHT KOHTYPa C TOKOM.

8. MarauTHast MHAYKITUS B IIEHTPE KPYTOBOTO KOHTYPa C TOKOM.

3. MarsuTHBIH MOTOK.

4. Pabota, coBepiiaemasi npy NEPEMEIICHUH TPOBOJIHUKA C TOKOM B MarHUTHOM
ToJIe.

9. [ToTok BeKTOpa MarHUTHOW WHAYKITUU Yepe3 3aMKHYTYIO TOBEPXHOCTb.

10. Teopema ["aycca asist BeKTOpa MarHUTHON MHIYKIIWH.

11. [upkysiust BEKTOpa MarHUTHOW MHAYKIMK B 10 3aMKHYyTOMY KOHTYpPY ISt
IpPsIMOTO TOKA.

12. MarnuTtHas uaaykiusa B conenonna.

13. MaruuTHas UHIYKIWAS BHYTPH MarHeTHKA.

14. BekTop HAMarHU4eHHOCTH J.

15. HanpsixxenHocTh MarHuTHOTO 1oJist H, cBsi3b ¢ B u J.

16. Hupkynsus Bexktopa H (3akon moiHOTro TOKa 11151 H).

17. MarauTtHas BOCHPUUMYUBOCTb, CBSI3b C MArHUTHOM MIPOHUIIAEMOCTHIO.

18. MaruuTHas IPOHUIIAEMOCTb, €€ (PU3NUECKUN CMBICIL.

19. Bunbl maraetukoB. Jlnamaraetuku. O0bsiCHEHHE MPUYUHBI IHaMarHeTu3ma.

20. ITapamarueruku. 3akoH Kropu njist napamMarHeTUKOB.

21



21. ®eppomarnetuku. OcHoBHasi (HysieBasi) KpuBas HaMarHUYMBAHUS.
3aBUCUMOCTh MarHUTHOM npoHunaemoctu ot H. Iletnsa rucrepesuca.

22.  OObscHenne  npuyuHBl  ¢deppomMarHeTH3Ma  (OCHOBBI  TEOpUU
dbeppoMaraeTuszma).

23. DnexkTpomaruuTHas nHAyKuusa. Maaykunonusiit Tok. [Ipasuno Jlenna.

24. OJIC uHIyKIMU B MPOBOIHUKE, ABMXKYIIIUMCS] B MATHUTHOM TIOJIE.

25. [1oaHBIN MarHUTHBIN TOTOK (TTOTOKOCICIICHUE).

26. Camounaykuus. MTHAYKTUBHOCTE. MHAYKTHBHOCTH COJIeHOU 1a (BBIBO/).

27. 9]J1C caMOVHTyKITHH.

28. DHeprust MarHuTHOTO 1oJIs. [IITOTHOCTD SHEPTUHM MATHUTHOTO TIOJIS.

29. Buxpeoe anekrpudeckoe nojue. Toku dyko. CkuH-3GheKT.

30. [upkynsiusi BEKTOpa HAMPSHKEHHOCTH AyekTpuueckoro mois E 1o
3aMKHYTOMY KOHTYPY C YU4E€TOM BUXPEBOTO JIEKTPUUECKOTO TOJIS.

Bonpocwt ona camocmosamenvrozco usyuenus

1. CBsI3b MEXKIy CKOPOCTBIO CBETA, JIEKTPUUECKON U MATHUTHOW MOCTOSTHHBIMHU.

2. MarauTHast MHAYKITUS HA OCH KPYTOBOTO KOHTYpPa C TOKOM.

3. PaboTa mpu moBOpOTE KOHTYpa C TOKOM B MAarHUTHOM TIOJIC.

4. OpOuTanbHBIi MArHUTHBIA W MEXaHWYECKUM MOMEHTHI. [ MpoMarHuTHOE
OTHOLIEHHE. MarHuTOMeXaHUYECKUE SIBJICHUS.

5. CoOcTBEHHbBIE MEXAaHUYECKUH (CTIMH) U MarHUTHBIM MOMEHTHI 3JIEKTPOHA.

6. Kectkue u msarkue GpeppoMarHeTHKU.

7. Touka Kropu. 3axon Kropu — Beticca 11 peppomMarHeTukos.

8. Tok mpu 3aMbIKaHWUU U Pa3MbIKaHUU TIETIH.

9. Tok cMmemenust. [InoTHoCTh TOKa cMmerieHus. [IOTHOCTh MOTHOTO TOKA.

10. Iupkynanus BEKTOpa HAMPSHKEHHOCTH MarHUTHOTO oyt H mo 3amMkHyTOMY
KOHTYPY C YYE€TOM MOJIHOTO TOKA.

Bonpocskl pyoe:xkHOro KOHTposi Ne 2
Bonpocwi, paccmampusaemvie Ha ayoumopHbixX 3aHAMUSX

1. YpaBHenus Maxkcgeia B tuddepeHunanbHoi popme.

2. BonnoBele ypaBHeHus s HanpsbkeHHocter E w H, ckopocTh
3JIEKTPOMArHUTHBIX BOJIH.

3. CBs3b BekTopoB E 1 H B 371eKTpOMarHuTHON BOJTHE.

4. BekTop IJIOTHOCTH MOTOKA 3HEPTUHM B SJIEKTPOMArHUTHOW BoyiHE (YMOBa—
[TolinTrHra). CBETOBBIC JTYUH.

5. CBETOBOM BEKTOp, XapaKkTep KoJeOaHUil CBETOBOTO BEKTOPA.

6. AOGCOJIFOTHBIN MMOKA3aTENh MPEITIOMIICHHUS, CBSI3b C DJICKTPUICCKON U MAarHUTHON
MIPOHUIIAEMOCTBIO cpebl. [ucnepcus crera.

7. JInuHa 1 yacToTa CBETOBBIX BOJIH. CBSA3b IJIMHBI U YaCTOTHI CBETOBOM BOJIHBI B
Cpelie U BaKyyMe.

8. JlBoiicTBeHHast MpUpoa CBETA.

9. OCHOBHBIE 3aKOHBI ONITUKH.
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10. AGCOIIIOTHBIN U OTHOCUTENBHBIN MOKa3aTeIu NPEIOMIICHHS.

11. Cuna cBera. OCBENIEHHOCTb.

12. Cps3p mokazaTessi MPEJIOMJICHUSI CBETa CO CKOPOCTBIO CBETa B Cpeie, C
ANEKTPUYECKUMU U MAarHUTHBIMH XapAKTEPUCTUKAMH CPEBI.

13. CBs13b JUIMHBI U YACTOTHI CBETOBOW BOJIHBI B CPEJIE U BAKYYME.

14. EcTecTBEHHBIN U MOISPU3OBAHHBIN CBET.

15. ITpunnun @epma; onTUYecKas JJMHA My TH.

16. UnTepdepennus ceera. usndeckas npuurHa HHTEpPEepeHIIUu.

17. KorepenTtHble BoJiHbI. Pa3HOCTh (ha3 npu HaJO0KEHUU JBYX BOJIH.

18. UnTepdepeniius cBeTa Npu HaJOKEHUH JIBYX KOT€PEHTHBIX BOJIH.

19. Ontuueckas pa3HOCTh XOAa U Ppa3HOCTh (ha3 JBYX KOTEPEHTHBIX BOJH OT
MCTOYHUKA CBETA MPU MTPOXOKIAEHUH 10 JBYM CpPENAM B TOUKY.

20. YcnoBusi uHTepGEPEHIIMOHHBIX MAaKCUMyMa M MUHUMYyMa IPHU HaJOKEHUU
JBYX KOT€PEHTHBIX BOJIH.

21. [Ipuaumn I 'rorrenca.

22. BoaHOBOM (PpOHT; BOJIHOBAsI IOBEPXHOCTb.

23. Iudpakuus cBeTa, BUAbl AUPPaKUUU; OOBSICHEHUE C MOMOLIBIO MPUHLHUIIA
['tolirenca.

24. ITpuanun [oitrenca-®Openens. 3oup1 Openens. [loctpoenne 300 OpeHens.

25. Jludpakius Ha KPyTriIoM OTBEPCTHUH.

26. JludpaxkinuoHHasi KapTUHA HA KPYTJIIOM JTUCKE.

27. Iudpaxius OpayHrodepa Ha eI, YCIOBUS TUPPAKITUOHHBIX MAKCUMyMa U
MUHHMYMa.

28. Hanpasnenue (yroia) MakCUMajabHOM U MUHUMAJIbHOW MHTEHCUBHOCTH CBETa
npu audpakiuy Ha 1mesu.

29. Jludpakiuonnas pemieTka. YCIOBHS MaxX M min OCBemEeHHOCTH. Ywucio
TJIaBHBIX MAKCUMYMOB.

Bonpocul ona camocmosimenbHo2o uzyuenus
1. IIIOTHOCTB SHEPIUH B AINEKTPOMArHUTHON BOJIHE.
2. IINOTHOCTB MOTOKA SHEPTUHU B JIEKTPOMATHUTHOW BOJIHE.
3. aTencuBHOCTH cBeTa. CBA3b CO CBETOBBIM BEKTOPOM.
4. JlaBiieHrEe cBETa Ha MOTJIOIIAOILYIO IOBEPXHOCTb.
5. ITimockoe u chepudeckue 3epkaa.
6. SIBieHNE MOJTHOTO BHYTPEHHETO OTPAYKEHHUS.
7. JInnsel. DopMyna TOHKOM JIMH3BI.
8. CBeToBoil MOTOK. DYHKIMS OTHOCUTENBHON CIEKTPaTbHON YyBCTBUTEIHLHOCTH
riasza (pyHKIUs BUTHOCTH).

Bonpocel pyoe:xkHOro koHTpoJsi Ne 3
Bonpocwi, paccmampusaemvie Ha ayoumopHbiX 3aHAMUSX
1. [lucniepcus cBera.
2. Ilornomenue crera. 3akoH byrepa.
3. Paccesinue cBera. 3akoH Pases.
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4. Tlmockomossipu3oBaHHBIM cBeT. CTeneHb MOSIPU3AIUU  ECTECTBEHHOTO W
MJIOCKOMOJIIPU30BAHHOTO CBETA.

5. Uro mnpeacTaBisoT coOOW monspusaTop W aHaimuzarop? Mx ponb mnpu
M3Y4YEHUU TOJIIPU3AINH CBETA.

6. [IpoxoxaeHue cBera yepe3 OJWH MOJSPU3ATOP, MHTEHCUBHOCTD MPOIIEAIIETO
CBeTa.

7. VIHTeHCHBHOCTH CBETa, NPOUICANIEr0 Yepe3 JiBa MOJspU3aTopa. 3aKoH
Mautroca.

8. Ilonspuszanus cBeTa NpU OTPAKEHUM M TPEJIOMIICHUM Ha TpaHUIEe ABYX
JTUDJIEKTPUKOB.

9. Vron bproctepa mnpu OTpak€eHWHM U TMPEIOMIICHUM Ha TPAHUIE JIBYX
JTUDJIEKTPUKOB.

10. TernoBoe U3yyeHUEe. JHEPreTUYecKasi CBeTUMOCTb Tea.

11. VcniyckaTenbHas ¥ MOIJIOMIATEIbHAS] CHOCOOHOCTH.

12. CBs13b SHEPTETHUECKON CBETUMOCTH C UCITyCKATEIBHON CIIOCOOHOCTHIO TENa.

13. CBs3p HCIycKaTelbHBIX criocoOHocTer Tena I (w) u r (A1) MId OXHOTO
ydacTKa CIeKTpa.

14. A6conmtoTHo yepHoe Teno. Cepoe Teo.

15. CooTHoOIIEHNE UCITYCKATEIbHBIX U MOTJIOMIATEIbHBIX CIIOCOOHOCTEN CUCTEMBI
TEJ, HAXOASIIUXCS B TEIJIOBOM PABHOBECHH.

16. Kpurepuii TerioBoro uznydeHus. 3akon Kupxroda.

17. ®yukuus Kupxroda u ee puznueckuii CMbICI.

18. 3akon Credana-bosbimana.

19. I'paduueckas 3aBucumocts GyHkimu Kupxroda ot AMHbBI BOJTHBI.

20. 3akon cmemienus Buna.

21. ®opmyna I[lnanka, yto onHa ommceiBaetr? llpenmonoxenus, nexamue B
OCHOBE (hOPMYJIBL.

22. ®otorddext. Buenrnuit u BHyTpeHHUN HoTOdPEKT.

23.BonbTaMriepHasi XapakTepucTHKa BHEITHET0 GoToddekra u ee o0bsICHEHHE.
3a7ep KUBAIOIICE HAMPSHKEHUE.

24. Tpu 3axoHa BHemntHeTo (hoTodPdekTa.

25. O0bsicaenne GoTodrpdexTa ¢ MOMOIILI0 KBAHTOBON TEOPHH.

26. ®opmyna DitHIITeHa 1715 BHENTHETo hoTodddekra.

27. Onwitel Pezepdopna. SAnepuas moaens aroma Pesepdopaa.

28. Bropoii 3akon HeroToHA 11 37IEKTPOHA, IBHKYIIETOCS BOKPYT Spa.

29. IlpotuBopeunst Mmojienu atoMa Pesepdopsa ¢ ONbITHBIMUA JJaHHBIMHU.

30. Cmextp aroma Bomopoma. dopmyna bamemepa. Ha uro ykaseiBaer
JMHEWYaThIi CIIEKTP aToMa Bojopoaa?

31. Iloctynatsl bopa.

32. CBs13b 4aCTOTHI U3TYYCHHSI C SHEPTHSIMH YPOBHEH IIPH KBAHTOBOM TIEPEXO/IC.

33. OnpexaeneHue CBSA3M pajguyca n-oil OpOUTHI AIEKTPOHA B BOJOPOI0TIOT00HOM
aToMe C HOMEPOM OPOUTHI.

34. Ilepssiit bopoBckuit paguyc opOUTHI.

35. ['maBHOE KBaHTOBOE 4K CiI0. OCHOBHOE U BO30YKI€HHOE COCTOSIHUE aToMa.
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36. Jlnuna BonHb! To Ae bpoitmo.

37. B ueM oTnuuMe CBOMCTB MUKPOYACTUIl OT CBOMCTB MaKpOYacTHII?

38. CooTHoleHne Heonpeaenennocrei I eizendepra.

39. Kak 3aBuCAT HEONPENEICHHOCTh KOOPAMHATHI U CKOPOCTH YaCTHUIIBI OT MacChl
YacCTHUILIbI?

40. CooTHOIIIEHUE HEOTIPEICTICHHOCTEH JIJIsl SHEPTUU U BPEMEHHU.

41. KBaHTOBBIE YHCIIA.

42. Cnun. CnuH 3nextpoHa. [Ipunnun 3anpera [aymnu.

43. Ctpoenue siipa. DHeprus cBsi3u B sape. [[poToHbI 1 HEHTPOHBI.

44. o, B, y-u3mydeHusl.

Bonpocwi ona camocmosmenvrnozo usyuenus

. BUibI CIIEKTPOB: JIMHEWYATHIH, T10JIOCATHIN, CIIJIOIIHOM.
. EcTecTBeHHBIN CBET, MOJIPU30BAHHBIN CBET, IIJIOCKOCTH MOJSPU3ALINH.
. BpameHnue miockocTu moiasipu3aliy BEIIECTBAMU ITPU MPOXOKIACHUN CBETA.
. ®otoH. Macca, sHeprus, umnyJibc. OCHOBHBIE CBOMCTBA (POTOHA.
. CxopocTh ABMKeHUs (OTOHA B BEILIECTBE.
. JlaBneHune cBeTa Ha MOMIOMIAONIYIO U OTPAXKAIOIIYI0 IIOBEPXHOCTH.
. KopriyckyisipHO-BOJTHOBOM Jyain3M CBOVCTB BEILIECTBA.
. BbIUMCINTG IJIMHY BOJHBI Jie Bpoiis gacTuiel Maccoit 1 r, IBMXKyIIEHCS CO
ckopoctbio 10 m/c.

9. KakoBa HeompeaeIeHHOCTh KOOPJIWHATHI 3JIEKTPOHA B JJICKTPOHHO-TY4YEBOU
TpyoKke (V=107 m/c; v=10° m/c; m=9,11-10* xr)?

10. KakoBa HeomnpeieIeHHOCTh CKOPOCTH 3JIEKTPOHA B aTroMe Bojopojaa? Pasmep
aroma 10-10 M.

11. YUem oOBsicHAETCS HEOMPEAEIEHHOCTh YaCTOThI U3ITyUEHUS?

12. YacTuisl 01MHAKOBOM MPUPOIBI B KIIACCUIECKON M KBAHTOBOW MEXaHHKE.

13. Mogenw sizpa.

00 ~NON LN kB~ W —

3.7. IlpomexxyTOUHasi aTTECTAIUS
B cootBeTcTBUMM C y4eOHBIM IJIaHOM IO HampasieHuio noarotoBku 35.03.06
ArpouH)XeHepHs MPOMEXKYTOYHAs aTTeCTalluu 1Mo aucuurinae « MukxenepHas gusukay
OPOBOJAUTCA BO 2 ceMecTpe — B BHUJIE 3ayeTa, B 3 CEeMecTpe — OJK3aMmeHa. B
HK3aMEHAIIMOHHBIX OMJIeTaX MPHUCYTCTBYIOT CUTYallMOHHBIC 3a/1a4H, MTPEICTABICHHBIC B
BH/JI€ PACUETHBIX 3aJaHUM.

Bonpocsl, BBIHOCHMbIE Ha 3a4eT (2 cemecTp)
1.MarepuanbHas Touka. CucteMa orcuera. AGCOIIOTHO TBEPOE TEIIO.
2.CKOpOCTb CpeaHssl U MTHOBEHHAS.
3.1lyTh npu NpOU3BOIBHON 3aBUCUMOCTH OT BPEMEHH.
4.Yckopenue. CKOPOCTh U ITyTh IPU PABHOYCKOPEHHOM JIBUKCHUHU.
5.YCKOopeHue npu JIBUKEHUHU Tejla C MOCTOSIHHOM CKOPOCTBIO MO OKPY>KHOCTH
(BBIBON).
6. YrioBas ckopoctb. HanpasieHnue BeKTopa yrioBoil CKOPOCTH.
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7. Ilepuon n yactora BpauieHusi. CBsI3b € yIriIoBOW CKOPOCTBIO.

8. YrmoBoe yckopeHue. CBs3b JUHEHHBIX W YIJIOBBIX BEJIMYMH IPU BpalllEHHH
tena (IyTh, CKOPOCTh, YCKOPEHUE).

9. 3akon HeroTOHA.

10. Ummysnece Tena. Belpaxkenne BToporo 3akoHa HeroTOHa yepe3 nmimyJisc.

11.Cuna tsxectu u Bec Tena. Cuna tpenust. Cuiia ynpyrocTu.

12.Mexannueckas cucrtema. Cuiibl BHyTPEHHUE W BHEIIHUE. 3aKOH COXPaHECHUS
UMITyJIbca (MOMEHT KOJIMYECTBA JIBUJKEHUS) B 3aMKHYTOM CHCTEME.

13.entp macc cucteMbl. CKOpOCTh LIEHTPA MacC. 3aKOH ABUYKEHHUS IIEHTPa Macc.

14.Pabota u sHeprusi. MouHoCTh. DHEprusi.

15.ITonHas MexaHu4ecKas SHeprus. 3aKOH COXPaHEHU U MPEBPALLECHUS YHEPTHH.

16.MoOMEHT cHIIbl OTHOCUTENBHO OcH. [111e40 cuibl.

17.MoMeHT umIyJibca OTHOCUTENIBHO OCU. CBSI3b C MOMEHTOM CHJIBI.

18.3ak0OH coXpaHEHUsI MOMEHTA UMITYJIbCA.

19.MoMEeHT HHEpPIMK MaTepHalbHOM TOYKH M CHUCTEMBI MATEPUAIIBHBIX TOYEK.
Teopema Lllteiinepa.

20.KuneTnueckast 3HEpPIrus BpallaroIIerocs Tena.

21.0OcHOBHOE ypaBHEHNE NUHAMUKH BPAIIATEIILHOTO IBUKEHUS TBEPAOTO TEIA.

22.MOMEHT HMIIyJIbca TNPU BPALIEHUH Tela BOKPYT OCH. 3aKOH COXPAHEHUS
MOMEHTA UMITyJIbCa MPH BPAIICHUU Tena.

23.I'apmonnyeckue konebaHuss. CMelleHHe, CKOPOCTh W YCKOpPEHHUE IIpu
rapMOHMYECKUX KosieOaHusX. AMIUIUTYAa Kosnebanuil. [lepuon n yacrora koseGaHUil.
VYpaBHEeHUsI TaApMOHUYECKHUX KOJIEOaHMI.

24 Dneprusi Telna NpU  TAPMOHUYECKUX  KOJEOAHMSIX:  KHHETHYECKas,
NOTEHUHAJIbHAS, TIOJIHASL.

25 3aryxatomme kosneOanus. JuddepeHnumaibHoe ypaBHEHUE KOJIEOAHUN.
CMmelieHre TpH 3aTyXarollUMX KoJieOaHUsX. AMIUIMTYAa W MEpUOJ 3aTyXarollUuX
koneOanuil. JlekpemeHT 3aryxaHus. Jlorapudmuueckuil JEKpEeMEHT 3aTyXaHUs
3aTyXarolux KoJeOaHui.

26.BeinyxieHHbIe KOJIeOaHus. SIBjeHUE pe30HaHCca, Pe30HAHCHAS YacTOTa.

27.BonHoBoO# nporniecc (BoJjiHbl). OCHOBHOE CBOMCTBO BCeX BOJH. J[JIMHA BOJIHBI,
CBSI3b CKOPOCTH BOJIHBI C JJIMHOM BOJIHBI U YaCTOTOM.

28.BonHoBoe uncio. YpaBHeHue Oeryiieit cepruueckoii BOJTHBI.

29.0OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHUHU.

30.MaeanbHblil ra3. YpaBHEHHUE COCTOSIHUS WJCAJIBHOTO rasza s JaHHOW MacChl
ra3a (ypaBuenne Menpneneesa — Kianeiipona).

31.BbIBOJ OCHOBHOTO YPaBHEHMS MOJIEKYJISIPHO — KHHETHYECKOW TEOPHUH Ta30B.

32.Cpenssisi KBaApaTHU4HAsi CKOPOCTh MOJIEKyJd. CBsA3b CpeaHEN KUHETHYECKOU
SHEPIUHU MOCTYMATEIBHOTO ABUKEHUS MOJIEKYJI C TEMIIEPATYPOU.

33.BneHnsa nepeHoca. 3akoH TemionpoBogHOCTH Dypre. 3akoH Puka. 3aKOH
HproTOHA 117151 CHITBI BHYTPEHHETO TPEHUS.

34.BHYTpeHHSA SHEPTUS TEPMOJIUHAMHUYECKOU CUCTEMBI.

35.Yucno creneHed cBOOOABI MOJEKyJ. 3akoH boibliMana O paBHOMEpPHOM
pacnpenesnieHuy SHEPTUHU IO CTETIEHSIM CBOOO bl MOJIEKY L.
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36.Ileppoe Hauanmo TtepmonuHamMuku. Pabora, coBepuiaemas Ta3oM IMpU
M3MEHEHHUU €ro 00bEMa.

37.Termno&éMKOCTb ra3oB: IPU MOCTOSHHOM 00bEME U MPU NOCTOSHHOM JaBJICHUU;
CBSI3b C YHUCIIOM CTereHel cBoOOAbI. CBSA3b MOJSPHBIX TETUIOEMKOCTEH MEXKITY COOOM.

38.Anunabaruueckuid mpoiiecc. [lokazatens annadarsl, CBSI3b C YUCIOM CTETICHEHN
cBoOoabl. YpaBuenue [lyaccona.

39.CBs13b BHYTpEHHEH SHEPTUU rasza ¢ MokaszaTesieM aauadaThl, TeMIepaTypor u
JTABJICHUEM.

40.KpyroBoii mnponiecc (umki). Ilpsmoit u oOpatubeiii 1uki. Koadduiument
MOJIE3HOTO JIEUCTBUS i KpyroBoro mporecca. OOpatuMbli U HeoOpaTUMBIMA
TEPMOJIMHAMHYECKHUE MPOIECCHI (IIUKIIbI).

41.CxeMa nukia paboThl TEMJIOBOTO JBUTATEIIS.

42.Btopoe Hauaiao TEpMOJUHAMUKH (O HaIMpaBJICHUU Tiepexoia Teria). Teopema
Kapno. Huxn Kapuo. KIIJI nukna Kapso.

43.IlpuBenéHHoe KOJMMYECTBO TEIUIOTHI. OHTponud. [IpuHImun Bo3pactanus
SHTPOIIHUU.

44. 3axon Kynona. HanpaBnenue cuiibl, 1€HCTBYIOIIEH Ha 3apsil.

45. Hanpsik€HHOCTb 3JIeKTpUdecKoro noiis. [IpuHuun cyneprno3unuu
BJIEKTPUYECKUX TTOJIEH.

46. Ilotok BekTOpa HAPSKEHHOCTH AJIeKTpudeckoro nosst. Teopema ["aycca.

47. PaboTa cuil 3JIEKTPUYECKOT0 MOJIS IO MEPEMEILIEHUI0 TOUYEUHOT O 3apsia.

48. Lupkysiiust BEKTOpa HANPS>KEHHOCTH TI0 3aMKHYTOMY KOHTYPY.

49. lloTeHuManpHas SHEPrusi TOUYEYHOTO 3apsja B MOJE€ APYroro TOYEYHOIO
3apsga. Ilorennuman. Pabota mo mepemerieHuio 3apsaa MEXIy TOYKAMHU C pPa3HbIMU
HNOTEHI[UATAMHU.

50. CBs3b MeXay HANpsSHKEHHOCTHIO 3JIEKTPUYECKOr0 MOJS U MOTEHLHAJIOM.
CBsi3b  Pa3HOCTM TMOTEHUMAJIOB C HANPSDKEHHOCTBIO — BJIEKTPUYECKOTO  MOJIS.
DOKBUIIOTEHIUATbHBIE TOBEPXHOCTH.

51. DnekTpruyeckoe MmoJyie B AUIEKTPUKE, HAMPSIKEHHOCTh AIEKTPUUECKOTO TOJIS.
JusnekTpuueckass ~ NPOHULAEMOCTb  Cpelbl, CBA3b  C  JUDJIEKTPUUYECKOU
BOCIIPUMMYHMBOCTHIO.

52. BekrTop snekTpuyeckoro cmemeHus. Teopema [aycca s BekTopa
ANEKTPUYECKOTO CMEILIECHMS.

53. DAEKTPOEMKOCTh YEIMHEHHOTO MTPOBOIHMKA. EMKOCTH 1m1apa.

54. Konpencaropsl. EMKOCTH TJIOCKOTO KOHJEHcaTtopa. EMKoOCTh mipu
MIOCJIEIOBATEILHOM U MAPaJUIEIbBHOM COEIMHEHUSX KOHJIEHCATOPOB.

55. DHeprusi CUCTEMbl TOUEUYHBIX 3apSA0B. DHEPTHUSI 3aPSIKEHHOT0 KOHJIEHCATOpA.
DHeprus M IIOTHOCTh SHEPTUH SJIEKTPUUYECKOTO MTOJIS.

56. Cuna Toka. BekTop mioTHOCTH TOKA, CBS3b C CHJION TOKA.

57. 3akon Oma s ydacTka Iend B MHTErpajgbHoM u aud@epeHnnanbHon
dopmax. ConpoTUBICHUE LUIMHIPUYECKOTO MPOBOJHUKA. 3aBUCUMOCTH YAEIBHOIO
CONPOTHUBJICHUS OT TEMIIEPATYPHI.
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58. DnexTponBmwkymias cuia. [laneHre HanpsHKeHUsT HA HEOJHOPOJHOM Y4acTKe
nenu. 3akoH Owma a7 HEOMHOPOJHOTO y4yacTKa UeNu B HWHTETPaIbHOH W
audepeHnnansHoi hopmax.

59. Pabora m MmomHocTh TOKa. 3akoH J[koymns—JleHna B WHTErpaJibHON U
audepeHnnansHoi hopmax.

60. MommHoCTh, pa3BuBaeMasi MUCTOYHHKOM TOKa. MOIHOCTh, BBIJEISACMasi B
Harpy3ke. KoadduimenT moneznoro neicTBust HCTOYHUKA TOKA.

Bonpocsl, BBIHOCUMBIE HAa 3K3aMeH (3 cemecTp)

1. MarauTtHoe nosie. MarauTHasi MTHAYKIUS, IPUHINAI CYTEPIO3UIIMH MarHUTHBIX
nosieil. CUIOBbIE IMHUM MarHUTHOTO 1noJjisi. 3akoH buo- CaBapa- Jlamnaca.

2. Cuna Jlopenna. 3akon Amrepa. Cuia B3aUMOJICHCTBUS JIBYX OECKOHEYHBIX
IPSAMBIX IPOBOJTHUKOB C TOKOM.

3. MarHuTHBIA MOTOK.

4. TloTok BeKTOpa MAarHUTHOM WHAYKIIMU 4Yepe3 3aMKHYTYH IOBEPXHOCTb.
Teopema ['aycca s BEKTOpa MarHUTHOM MHIYKIIHAH.

5. Hupkynsuus BeKTOpa MAarHUTHOW MHAYKIUU B 1Mo 3aMKHYTOMY KOHTYpY JUIs
MPSMOTO TOKa (BBIBOA). 3aKOH IMOJHOIO TOKa JJIi BEKTOpa MarHUTHOM MHAYKUMU B u
JUISL HAMIPSDKEHHOCTU MarHuTHOTO 1osist H.

6. MarauTHast IPOHUIIAEMOCTh 1, €€ (PU3NUSCKUIA CMBICI.

7. Buabst marnetukoB. [luamarnetuku. [lapamarnetmku. DeppoMarHeTHKH.
[Tetna rucrepesuca.

8. DnexktpomarauTHas MHAYKIMSA. Maaykimonnsiit Tok. [Ipasuiio Jlenia.

9. Camounnyknus. WaayktuBHOCTh. WMHIykTUBHOCTH cojeHouma. OJC
CaMOMHAYKIIHH.

10. DHeprust MarHUTHOTO TOJIs1. [[ITOTHOCTH YHEPTUM MarHUTHOTO TIOJISI.

11. YpaBuenuss Makcpemia B nuddepeniuanboi popme. BomHoBbIe ypaBHEHUS
1U1s HarpsbkeHHocTer E u H, ckopocTh 371IEKTpPOMarHMTHRIX BOJIH.

12. [I10THOCTD SHEPTUH B SJIECKTPOMATHUTHOM BOJIHE.

13. CBeToBOI1 BEKTOP, XapakTep KoJieOaHUH CBETOBOTO BEKTOPA.

14. JInuHa u yacToTa CBETOBBIX BOJH. CBsI3b JIMHBI U YaCTOTHI CBETOBOM BOJIHBI
B CpPEJIC U BaKyyMe.

15. UaTencuBHOCTH cBeTa. CBSI3b CO CBETOBBIM BEKTOPOM.

16. I[Mpunnun depma; ontuyeckas AJIUHA My TH.

17. Yro takoe nmuH3a? Kakas nuH3a Ha3piBaeTcs ToHKOM? CoOuparomas JuH3a 1
pacceuBaroias JIMH3a.

18. ®opmyna JIUH3BI.

19. Unrepdepenumss cBera. Dusuyeckas NpuUYMHA ~ UHTEpPDEPEHIINH.
Korepentnsle BosHBI. PazHocTh (a3 npu HamokeHMHM ABYX BOJH. MHTepdepeHims
CBETa MPHU HAJIO)KEHUH JIBYX KOI'€PEHTHBIX BOJIH.

20. ITpunuun I'roifrenca. BoaHoBo# (ppoHT; BOJIHOBAsI TOBEPXHOCTb.

21. Jludpaxkuus cBeta, BUAbI AUPPAKIUU; OOBSICHEHHE C MOMOIIbIO MPUHIUIIA
I'tolirenca.
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22. Tloctpoenue 301 Openens. Judpakuus Ha KPYTIOM OTBEPCTHH U HA KPYTJIOM
TIUCKE.

23. Iudpaxius OpayHrodepa Ha IIEH, YCIOBUS AUPPAKIIMOHHBIX MAaKCUMyMa U
MUHHAMYMa.

24. JludpaknuonHass pemieTka. YciaoBus Max u MIiN ocBemeHHocTH. Yucio
[JIABHBIX MAKCUMYMOB.

25. lucniepcus cBeTa. Buipl CIIeKTPOB: TMHEHYATHIN, MOJOCATHIH, CIUIONIHOM.

26. Ilornomenue ceera. 3akoH byrepa.

27. PaccesHue cBeta. 3akoH Panes.

28. IlnockononsipuzoBaHHbIil cBeT. CTeneHb NOJAPU3AIMKN E€CTECTBEHHOTO U
IUIOCKOMOJISIPU30BaHHOTO cBeTa. [IpoxoxkaeHue cBeTa uepe3 OJIMH MOJIApU3aTop,
MHTEHCUBHOCTH MIPOLIEAIIETo cBeTa. 3akoH Maitoca.

29. Ilonspuszanus cBeTa NMpU OTPAKEHUM U TMPEIOMIICHMM HAa TPAHHUIE ABYX
IUAIIEKTPUKOB. Yroa bprocrepa.

30. TemmoBoe M3My4YeHHE. DHEPreTUYECKasi CBETUMOCTH Tena. McmyckaTenbHas u
MOTJIOIIATENbHAsL CTIOCOOHOCTH.

31. A6comotHo yepHoe Teno. Cepoe Terno. 3akoH Kupxroda.

32. 3akon Credana-bonpiimana. 3akoH cmeniennst BuHa.

33. ®opmymna [Tnanka. Dotosddext. Tpu 3akona BHenTHETO PoTOdPdeKTa.

34. ®opmyna DitHIITeHA 715 BHENTHETO hoToddekra.

35. ®otoH. Macca, sHeprusi, umiyibc. OCHOBHBIE CBOMCTBA (POTOHA.

36. Onsitel Pezepdopaa. SAnepuas moaens aroma Pezepdopaa.

37. CnexTtp aroma Bogoposa. @opmyina banemepa. [loctynatsl bopa.

38. CBsA3b 4aCTOTHI U3YUYCHHUS C SHEPTUSIMU YPOBHEHN MPU KBAHTOBOM MEPEXO/IE.
I'maBHOE kBaHTOBOE UKCI0. OCHOBHOE U BO30YX/IEHHOE COCTOSIHUE aTOMA.

39. KopryckyisipHO-BOJIHOBOM JTyaii3M CBOMCTB BelecTBa. [[irHa BOIHBI 1O 1€
bporiro.

40. CooTHolieHHu€e HeomnpeneneHHocten [ elizenoepra. KBantoBsie uncia.

41. Cnun. Cnun snextpona. [Ipuniun 3anpeta [aynu.

42. Ctpoenue siipa. DHeprus cBs3H B siape. [[poTOHbI 1 HEUTPOHBI.

43. o,fB,y-u3nydeHusl.

Oopasey IK3amMeHauUOHHO20 Oulema
MUHUCTEPCTBO CEJIbCKOI'O XO35IICTBA POCCUMCKOM
OEJTEPAIINN
denepanbHOE rocy1apCcTBeHHOE 0K0/IKeTHOE 00pa30BaTe/ibHOE YUpeKIeHne
BbICIIEr0 00pa3oBaHus
«CapaToBCKMil rOCYIapPCTBEHHbIH arpapHbIii yHUBEPCUTET
umenu H. U. BaBuiioBa»

Kagenpa Un:xxenepHasi puzuka, 3J1eKTPOOOOPYI0BAHUE U JIEKTPOTEXHOJIOTHHI

3K3AMEHAIIMOHHBIN BUJIET Ne 1
no auctuinHe «HuxenepHas Gusukay
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1. Hupkynsiusi BEKTOpa MarHUTHOW MHAYKIMU B 1o 3aMKHYTOMY KOHTYpY AJis
MPSIMOTO TOKa (BBIBOJI). 3aKOH MOJIHOTO TOKA JjIs BEKTOpa MarHUTHOW MHAYKIUMU B u
JUISl HAMIPSKEHHOCTH MarHuTHOTO oJist H.

2. Tlonsipuzaropel. 3akoH Mamioca. IHTEHCHBHOCTD CBETa MOCJE MPOXOXKICHUS
JIBYX TIOJISIPOUIOB.

3. CBs3b 4aCTOTHI M3IYUCHHS C SHEPTUSIMH YPOBHEH IPU KBAHTOBOM IIEpPEXO/Ie.
I'maBHOE KBaHTOBOE YKCiI0. OCHOBHOE M BO30YXJICHHOE COCTOSIHHE aToMa.

4, N3 cMOTpPOBOIO OKOIIIKAa TEYH H3JIydaeTcs MOTOK 3Heprur 4 kJIk/MuUH.

OnpenenuTh TeMIepaTypy IIe4H, €CJIH ILIOIAAb OKOIIKA 8§ cM2,

Jlara
3aB. kadenpoit Tpymkun B.A.

3.8. CuryanmoHHbIe 3a1a4

CuTyallMOHHBIC  3aJa4yd  TPEJHA3HAYCHBI JUIS  BBISBJICHHS  CIIOCOOHOCTH
00y4JaroIuXcsl pelarh YXU3HEHHBbIC MPOOJIEMBI C IOMOIIBIO HPEIMETHBIX 3HAHHM,
KOTOpPBIC OTHOCATCS K TIIOHATHIO METOJWYECKUX pecypcoB. OHHU  TO3BOJISIOT
MPEJICTaBUTh NPEIMETHBIC M METAIPEAMETHBIC PE3yJIbTaThl 00Pa30BaHUs B KOMIUICKCE
YMCHHIA ¥ HABBIKOB, OCHOBAaHHBIX Ha 3HAHUSAX 3a CUET YCBOCHHUS Pa3HBIX CIOCOOOB
JESATSIIEHOCTH, METOJOB PaboThl ¢ WHpOpMaluell. PemnieHne cUTyaliMmOHHOW 3aj1a4yu
npeanojiaraeT MOOWIHM3AIMI0 HMMCIOIHECs y OOyYaromuxcss 3HAHUH ©  OTbITa,
NIOJTyYEHHBIX B XO0JIe OOYUYCHWMsI, a TaK)Ke HACTPOCHHUS M BOJIM JUISI PEIICHUS 3aJaHHOU
npoOJieMbl — TO €CTh OBITh KOMITETEHTHBIM, YTO OTPa)KacT HJICOJIOTUIO BBEICHHSI
HOBBIX 00pa30BaTCNbHBIX CTAHIAPTOB. PemmaroTcs CUTyallMOHHBIE 3ajJa4d B
KOHTPOJIBHBIX paboTax W OJ{Ha U3 3aj]a9 U3JI0’KEHA B IK3aMCHAIIMOHHOM OHJIETE.

[IpuMepbl CUTYallMOHHBIX 33124 IPEACTABICHBI B BUJIC PACYETHBIX 3aJaHUN:

Ne CuryanmoHHas 3a1a4a

1 | Onpenenuth JMHEWHBIE KUHEMATHUYECKHUE XapaKTEPUCTUKHU: TEpeMEICHUE,
CKOpPOCTb, YCKOPEHUE KOHKPETHOI'O ABWKYIIETOcs ycTpoucrBa. Paccunrarh ero
TOPMO3HOM Iy Th.

2 | OmnpenenuTh  YrjaoBble  KHHEMAaTHUYECHUE  XapaKTEPUCTUKU  BPAIIAIOIIETOCS
YCTPOMCTBA: YIOJI IOBOPOTA, YIIIOBBIE CKOPOCTh U YCKOPEHHE.

3 | Ompenenuth JNUHEHHBIE KWHEMATHYECKHE XapaKTEPUCTHUKU BPAIIAOIIETOCS
00BEKTA Ha OCHOBE €r0 Y3JIOBbIX XapaKTEPUCTHK.

4 | OnpenenuTh JAMHAMUYECKUE XapaKTEPUCTUKHU: CHIy, MOMEHT CHJI JUId
KOHKPETHOT'O YCTPOMCTBA.

5 | PaccunTarh SHEpreTHUECKHE XapaKTEPUCTHKHU KOJIEOIIOIIErocs Tena

6 | Onpenenuth XapaKTEPUCTUKU M300PKCHHUM B JIMH3aX U 3epKaJiax

7 | Paccuurarp m onucaTh UTOT WHTEPHEPEHITUN KOTEPEHTHBIX BOJH, MTUMPAKINA U
MOJISIPUA3ALIMHU CBETA

8 | Paccuurtarh xapakTepucTHKU (poToHA, POTO3IeKTpOHOB pH PoTodddekTe.
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4. MeTtoanueckne MaTepuaJibl, Onpeaessiioniue npouexypbl OlleHUBAHUS 3HAHUIL,
YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeATeJbHOCTH,
XapaKTepu3yuux 3Tanbl GopMupoBaHU KOMIIETEHIIUI

4.1 Ilpoueaypnbl OLleHUBAHUSA 3HAHUI, yMEHH i, HABHIKOB
4 (MJIK) ONBbITA AeATeJIbHOCTH

Kontpons pe3ynbraroB oOydeHHs OOydalOIIMXCs, DJTaloB W YPOBHSA
dbopMupoBaHus ~ KOMIETeHIUHW 1o  guciuiuinHe — «MuxeHepHas — (u3uKa»
OCYUIECTBJISIETCS. 4Yepe3 IMPOBEJACHHE BXOJHOTO, TEKYIIEro, PYOEKHBIX, BBIXOIHOIO
KOHTPOJIEH K KOHTPOJISI CAMOCTOSITETIbHON paOOThI.

@opMBI TEKYIIETO, MPOMEKYTOYHOTO M HTOTOBOIO KOHTPOJS W KOHTPOJBHBIE
3a/laHusl ISl TEKYIIero KOHTPOJs pa3pabdarbiBaloTcs kadenpoit ucxoast u3 cnenuduku
JTUCIUIUINHBL, U YTBEPKIAIOTCS HA 3acelaHuU Kadephl.

4.2 Kputepuu olleHKU 3HAHU, yMEeHUIi, HABBIKOB U (WJIN) ONbITA J1eSITeJILHOCTH,
XapaKTepHU3yIIIUX ITanbl (POPMUPOBAHUS KOMIIETEHIMI B IIpoLecce 0CBOCHUS
00pa3oBaTeJbHOM MPOrpaMMBbI

Onuncanue MmKanabl OLEHUBAHUS JOCTH)KEHUS KOMIIETEHUMH IO JIHACLHUIUIMHE
MPUBEICHO B Ta0HIIE 6.

TabGauwa 6
YpoBeHb OTMmeTka 1o nATHOAIIBHON CHCTEME Onucanue
OCBOCHHUS (3ager, FK3aMeH)
KOMIICTCHITHH
6bICOKUIL COTIIMYHO» | «3auTeHO» | «3auTeHo | OOywaromuiicsi OOHApYXWJI BCECTOPOHHEE,
(oTMYHO) | cucTeMaTH4eckoe U ThOyOOoKoe 3HaHHe
» y4eOHOrO MaTepuaia, yMeeT CBOOOJHO
BBIMOJIHATh ~ 3aJIaHUS, TPEIYCMOTPCHHBIC
IPOTpamMMoii, YCBOMII OCHOBHYIO
JUTEepaTypy U 3HAKOM C JOMOJHHUTEIHHOU
JIUTEPaTypoi, PEKOMEHTOBAHHOM

nporpammoii. Kak npasuiio, oOyvaromuiics
MPOSBIISIET TBOPYECKHUE CIOCOOHOCTH B
MOHUMaHHUM, M3JI0)KEHUU U UCIOJIb30BaHUU

MaTepuaia
oazoewlit «XOpOUIO» | «3auTeHO» | «3auTeHo | OOydvarouuiics OOHApYX U MOJHOE 3HAHHE
(xoporo) | yuyeOHOro mMaTepHalia, YCIEITHO BBITOJHSIET
» IIPElyCMOTPEHHBIE B IPOrpaMMeE 3alaHus,
YCBOMII OCHOBHYIO JTUTEpaTypy,
PEKOMEHI0BAaHHYIO B POrpaMMe
nopozoewvlil  |KyIOBIETBOPH| «3auTeHO» | «3auTeHo | OOyuarommuiics OoOHapyX U 3HAHUS
TEIBHO» (YIOBJETB | OCHOBHOIO Y4eOHOrO Marepuana B 00beMe,
OPUTENTBHO | HEOOXOAMMOM [IJIsl JajdbHEHIel y4eOnl u
» npeacrosimed  paboTrel 1Mo mpodeccud,
CIpaBlisercs c BBITIOJTHEHUEM
IIPAKTUYECKUX 3aJJaHUH, MPEIyCMOTPEHHBIX
IIpOrpaMMoi, =~ 3HaKOM C  OCHOBHOM
JIUTEPaTypoi, PEKOMEHI0BaHHOU

MPOrPaMMOM, JONYCTUJ TOTPEITHOCTH B
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YpoBeHb OTMmeTKa 10 MATHOAIFHON CUCTEME Onucanue
OCBOCHHS (3auer, ’K3aMeH)
KOMITETCHITHH

OTBETE Ha JK3aMEHE W MPU BBITOJIHECHUU
AK3aMEHAIMOHHBIX 3aJaHuii, HO 00JamaeT
HEOOXOOMMBIMM  3HAHUAMH IS HX
YCTpaHEHUS noj PYKOBOACTBOM
MIPENo1aBaTelis

— «HEY/10B- «HE «He 3auteHo| O0yyaromuiicss 0oOHapyXuia mpoOensl B
JIETBOPHU- 3a4T€HO» |(HEYyJOBJIET-| 3HAHUAX OCHOBHOIO y4eOHOro Marepuana,
TEIbHO» BOPUTEIBHO)| JONYCTUI IPUHIUNHAIBHBIE OIUMOKU B
» BBINOJIHEHUH IIPESYyCMOTPEHHBIX
[IPOrpaMMOM INPAKTUYECKUX 3aJaHUH, HE
MOXET  HIPOJOJDKUTH  OOydeHHE WM
IPUCTYIIUTh K npodeccuoHaIbHON
JeSITeIbHOCTH o OKOHYaHUU
00pasoBarenbHON OpraHu3aluu 0e3
JIOTIOJIHUTEIIbHBIX 3aHATHH

4.2.1. Kpurepyn oOumeHKHM YCTHOrO OTBeTa MPH TeKylleM KOHTpoJie |
NPOMEKYTOYHOM ATTECTALNH

[Tpu oTBeTe Ha BOIPOC OO0YUAIOLIUIICS 1EMOHCTPUPYET:

3HAHUS: OCHOBHbBIC 3aKOHBI €CTECTBO3HAHUSA ((PU3MKU, B TOM UuCie (PU3NUECKUE
OCHOBbl MEXaHUKH, MOJEKYJISIPHOW (PU3UKU M TEPMOAMHAMUKH, DJIEKTPUUECTBA HU
MarHeTu3Ma, ONTHKH, ATOMHOM U sAEpHOM (U3HKH), METOAbl MaTeMaTH4YECKOIrO
aHaJIM3a U MOJEIIMPOBAHMS, METOAbI UCCIICIOBAHNS,;

YMEHHsI: IPUMEHATh CBOM 3HaHMs B PEIICHWU €CTECTBEHHOHAYUYHBIX MpoOieM,
BO3HUKAIOIIMX B XOA€ CBOoeH mpodeccHoHANbHOM  AESATeNbHOCTH  (CTPOUTH
MareMaThuyeckue  MoAend  (U3MYECKUX  SIBJIEHUH, MNpPOBOAUTH  (pusmyeckue
AKCIIEPUMEHTHI);

BJa/IecHHe HABBIKAMM: pa0OThl C COBPEMEHHOW HAayYHOW HHCTPYMEHTAIbHOU
0a30il, OCHOBHBIMH (PU3MYECKUMHU METOJAAMHM aHaJIM3a M pacyera TEXHUYECKUX
YCTPOWCTB

Kpurepuu o1ieHKHM YCTHOT0 OTBETa

OTJIMYHO o0y4aroIuics: AeMOHCTPUPYET:

- 3HAHUE 3aKOHOB MEXaHUKH, MOJICKYJSIPHOW (DU3HMKH, DICKTPUUYECTBA U
MarHeTM3ma, ONTHKH, TMPAKTUKA  MNPUMEHEHUs  MaTepuana,
WCYCPIBIBAIOIIEC M ITOCIICIOBATEIbHO, YETKO W JIOTHYHO W3j1araeT
MaTepuai, XOpoIlo OPUEHTHPYETCS B MaTepualie, He 3aTPYAHSIETCS C
OTBETOM TIPH BHIOM3MCHCHHH 3aJIaHUH;

- YMEHHE pemaTh 3aJadyd Ha OCHOBHBIE 3aKOHBI MEXaHUKH,
MOJICKYJISIDHOM (DU3HMKH, DJICKTPHYECTBA M MAarHeTU3Ma, OITHKH,
ATOMHON W sJepHON (DU3UKH, UCHONB3YS COBPEMEHHBIE METOIBI H
MOKa3aTesIn TaKOW OIeHKH,

- YCHEIIHOE M CHCTEMHOE BIAJICHHE HABBIKAMU UTEHUS M OIEHKHU
JAHHBIX, JOKYMEHTOB, WH(OpPMAaMH TPH W3YYCHHH (HU3HUECKUX
MPUHIMIIOB paboThl (U3MUECKOro MasTHHKA, MasTHuKa ObepbOeka,
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AIIETPOU3MEPUTENBHBIX ~ NPUOOPOB, TEPMOMAphl,  BICKTPUUECKUX
1IeTIei, CHEKTpOCKona

X0pouIo

00y4aromUNCs JEMOHCTPUPYET:

- 3HaHME MaTepuaia, He JOMYCKaeT CYIIeCTBEHHBIX HETOYHOCTEH;

- B LEJIOM YCIEIIHOE, HO COJEepXKallue OTAEIbHbIE MPOOENbl, yMEHHE
pemiate 3aJadydl Ha OCHOBHBIE 3aKOHBI MEXaHHWKH, MOJICKYJISPHOM
(bu3uKHU, SIEKTPUYECTBA U MarHETU3Ma, ONTHUKH, aTOMHOU U SAEPHOMN
(GU3MKH, WUCIONB3ysS COBPEMEHHBIE METOABl W MOKa3aTeNN TaKOW
OLICHKH;

- B IEJIOM YCIEUIHOE, HO COfepikallee OTIACNHbHBbIC MPOOENbl WIH
COIIPOBOKJAIOIIEECS] OTNENbHBIMA OINMOKAMHU BIIAZICHUE HABBIKAMH
YTEHHS U OLCHKU JAHHBIX, JOKYMEHTOB, HH(GOPMAIIMH PU H3Y4CHUN
¢u3nUecKux ~ NPUHOMIOB  pabOTHl  (U3UUECKOr0  MasTHHKA,
AIIEKTPOU3MEPUTEIbHBIX TMPHOOPOB, TEPMOMAphl, SJIEKTPHUYECKUX
LIENIEH, CIIEKTPOCKOIIA

YAOBJIETBOPUTEJIBbHO

00yyYaroIuics 1EMOHCTPUPYET:

- 3HAHUA TOJBKO OCHOBHOTO MaTepuajla, HO HE 3HaeT JeTajeH,
JIOITyCKaeT HETOYHOCTH, JOMYCKAeT HETOYHOCTH B (OPMYJIMPOBKAX,
HapylaeT JIOTMYECKYI0  IOCJIEIOBATENBHOCTb B HU3JI0)KEHUU
IPOrpaMMHOI0 MaTepuana;

- B LEJIOM YCIEHNIHOE, HO HE CHCTEMHOE YMEHME pElIaTh 3aJayd Ha
OCHOBHBIE 3aKOHbl MEXaHUKH, MOJIEKYJIAPHON (DU3HKH, STEKTpUUECTBA
W MarHeTU3Ma, ONTHUKH, aTOMHOW W sIepHOW (DHU3MKH, HCIIOIB3YS
COBPEMEHHBIE METO/IbI U NTOKA3aTEIH OLICHKH;

- B ICJIOM YCIICIIHOC, HO HC CUCTCMHOC BJIaJICHUC HABbIKAMHU YTCHUA U
OLIEHKM JAaHHBIX, JIOKYMEHTOB, MH(pOpPMalul MpU HU3YYEHUHU
¢u3nvecKuXx ~ NPUHOUIOB  pabOTHl  (U3UUECKOr0  MasTHHKA,
AJIEKTPOU3MEPUTENIBHBIX ~ NPUOOPOB, TEPMOMAPBI, IIEKTPUUECKUX
LIENIEeH, CIIEKTPOCKOIIA

HEY0BJICTBOPHUTEJILHO

oOyJaromuics:

- HE 3HAeT 3HAYMTEJIbHOMW YacTH MPOrPaMMHOI0 MaTepHayia, IIOXO
OpUEHTUPYETCS B 3aKOHAX MEXaHUKH, MOJIEKYJISIpHOU (HU3UKH,
AJIEKTPUYECTBA U MarHeTU3Ma, ONTUKH, aTOMHOU U siAepHON (PU3MKH,
HE 3HAaeT TMPaKTUKy T[PUMEHEHHS  MaTepuana, JOMYyCKaeT
CyIIECTBEHHBIC OIIHOKY;

- HE yMeeT HCIIOJIb30BaThb METOJbl M TpPHEMbl pelaTh 3aJadyd Ha
OCHOBHBIE 3aKOHbI MEXaHUKH, MOJIEKYJISIPHON (DU3HKH, IEKTpUYecTBa
M MarHeTu3Ma, ONTHKH, JOMYCKaeT CyIIEeCTBEHHBbIE OIINOKH,
HCYBCPCHHO, C OOJIBIINMHA 3aTPYJHCHUAMU BBITIOJIHSCT
CaMOCTOSTENIbHYIO pabory, OOJBIINHCTBO 3aJlaHuH,
MIPEAYCMOTPEHHBIX TPOTPAMMON TUCHUIUINHEI, HE BBIITOIHEHO;

- oOyuaromuiicss He BIaJeeT HaBbIKAMH UYTEHHUS M OIEHKU JaHHBIX,
JOKYMEHTOB, MH(pOpMAU MNpU U3YYEHUU (U3HUECKUX MPUHLIUIIOB
paboThl (HU3MUECKOr0o MasTHUKA, DJIEKTPOU3ZMEPUTENHHBIX MPUOOPOB,
TepMOTIAphl, DJEKTPUUYECKUX IIeTeH, CIEeKTPOCKOMa, JIOMyCKaeT
CYIIECTBEHHBIC OIIMOKHU, C OONBIIUMHU 3aTPYAHEHHUSMH BBITIOTHSIET
CaMOCTOSITENIbHYI0 ~ paboTy,  OOJIBIIMHCTBO  TPEIYCMOTPEHHBIX
IPOrPaMMOi TUCITUTUIMHBI HE BBITIOJTHEHO

4.2.2. Kputepuu OUeHKHU A0KJIaaa
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[Tpu moAroTOBKE JTOKIIa/1a 00yYaIOIIUICS TeMOHCTPUPYET:

3HAHUSI: B PCIICHUN KOHKPETHBIX TCOPETHUECKUX, MPAKTUICCKUX 33]1a4,

YMeHHsI: OBJIQJICHUC TEOpHeH, paboTa ¢ JINTEpaTypPHBIMH HCTOYHHKAMH, aHAIH3a H
00001IeHns MaTepurana,

BJaJIeHHe HABBIKAMM: BCJCHHUS CaMOCTOSTEIBHOH pabOThI, padOThI C IMOMCKOBBIMHU
CHCTEMaMH.

KpuTtepuu onileHKH JI0KJIa1a

OTJIMYHO o0y4arouics: 1IeMOHCTPUPYET:

- BBIIIOJIHEHHE BCEX TPEOOBAHMI K JOKIIAY,

- o00o3HaueHue MpoodIeMbl 1 000CHOBAHUE €€ aKTyaIbHOCTH,

- KpaTKW{ aHaiW3 pa3jIMyHBIX TOYEK 3PEHHs Ha paccMaTpUBAEMYIO
po0GsieMy U JIOTHYECKOE U3JI0KEHUE COOCTBEHHON MO3UIIHH,

- (opmynnupoBKY BBIBOJIOB,

- TIOJTHOE€ PACKPBITHE TEMa,

- cobmronenue TpeOboBaHM K BHEIIHEMY O(hOPMIICHHUIO,

- TpaBUJILHBIC OTBETHI HA JOMOIHUTEIbHbIC BOIPOCHI

XOPOIIO 00yYarOIIMIACS IEMOHCTPUPYET:

- BBINOJIHEHUE OCHOBHBIX TPEOOBaHUI K JOKJIAAy U €ro 3alluTe,
HO IIpyu OTOM JOITYHICHBLI HCIIO‘-IéTI)I, B YaCTHOCTH, HMCIOTCA
HETOYHOCTH B U3JI0KCHUU MaTepuana; OTCYTCTBYET JIOTHMYecKasl
[0CJICIOBATEIBHOCTD B CYXKICHUSAX;

- yIyIIeHus: B 0hOpMIICHUY;

- HCIIOJIHBIC OTBCTHI HA JOMMOJHUTCIIbHBIC BOITPOCHI IIPH 3aIUTEC

YAOBJIETBOPUTEJIBbHO 06yqa}om1/11710;1 ACMOHCTPUPYCT:

- CYHWCCTBCHHBLIC OTCTYIUUICHUA OT Tpe60BaHI/II71 K J0Kjaay, B
YaCTHOCTHU: TEMA OCBCIICHA JIMIIb YaCTUYHO,

- q)aKanecxne OIUOKU B COACPpIKaHNU OOKJIada WX IMPU OTBCTC HaA
JOINOJHUTCIILHBIC BOIIPOCHI

HEeY/I0BJIETBOPUTEIbHO 00YJarOIIHICS:

- HE BBIMOJHUII OCHOBHBIC TPEOOBaHUS, IPEIbSBISEMbIC MTEAArOrOM K
JOKJIay,

- HE  BBIIOJHWI  HAYYHO-TCOPETHYECKOE W  TPAKTUYECKOE
pPacCMOTpPEHHE TEMBI JIOKJIAIa

4.2.3. Kputepum olleHKH BBITIOJHEHUSI KOHTPOJIbHBIX PadoT

[Ipu BBINOJTHEHUU KOHTPOJIBHBIX Pa0OT O0YYAIOIIHMIICS 1EMOHCTPUPYET:
3HAHUSI: (PyHIAMEHTANbHBIX HAyYHBIX TOHSATHH, TEOPHIO KJIACCHYECKOW W
COBpPEMEHHOU (pU3UKH,
YMeHHsI: peliaTh 3a7a4yd MpoeCcCHOHATBHON HAIMPaBJICHHOCTH, JENaTh MPOCTEUIITHNE
OILICHKH M PacueThl I aHaIn3a MPOoPEeCCHOHATBHBIX 3a/1a4,
BJa/IeHHe HABBIKAMHU: TIpUEMaMU M METOJUKAaMHU DEIICHUS KOHKPETHBIX 3aJad U3
pa3IUYHBIX 00JacTel QUK.

KpuTtepun o11eHKH BbINOJHEHNSI KOHTPOJBHBIX padoT

BbICOKHI YPOBeHb | 00YYaroIUICs TEMOHCTPUPYET:
(oTiIM4YHO) 3HaHUA: (QyHIaMEHTAIbHBIX HAYYHBIX TIOHATUN, TEOPUIO KIACCUYECKON 1
COBPEMEHHOM (PM3HMKH, MCUEPIBIBAIOLIE M IOCIEA0BATEIbHO, YETKO M

34




JIOTUYHO HU3JIaracT MaTcpual;

- YMEHUSI: penIaTh 3a/1a4u Mpo(heCCHOHANBHON HANpPABICHHOCTH, /EIaTh
HpOCTeI\/'IH_II/IC OLICHKU U paCyCThI JIA aHalin3a HpO(bCCCI/IOHaJH:HLIX 3ajJa4,
- BJIaJICHNE HaBBIKAMU: NIPHEMaM{ U METOAMKAMH PEIICHHsS] KOHKPETHBIX
3aj1a4 M3 pa3IMyHbIX 00JacTell PU3UKH.

NPOABUHYTBIH YPOBeHb | O0YYalOIIHUIICS TEMOHCTPUPYET:

(xopo1o) - 3HaAHHA: (GyHIaMEHTAIBHBIX ~ HAyYHBIX  TOHATUW,  TEOPHIO
KJIACCHYECKOW W COBPEMEHHOW (DU3MKH, HE JIOMYCKAeT CYIIECTBEHHBIX
HETOYHOCTEH,

- B LEJIOM YCIICUIHOE, HO COJep)Kallne OTICIbHBIC MPOOEIBl yMEHHS:
pemiate  3a7auud  NPO(ECCHOHAIBHONW  HANpPaBIEHHOCTH,  JeiaTh
MPOCTEHIIIE OLIEHKH U pacyeThl IS aHAJIN3a MPOpeCcCHOHAIBHBIX 33134,
- B LIEJIOM YCIIEIIHOE, HO COJIEp Kalllie OTAENbHbIE IPOOEIbl BIaJCHNE
HaBBIKAMH: MPUEMAMH M METOAWKAMH PEIIeHUs KOHKPETHBIX 3a1ad M3
pa3nuyHbIX o0nacTeil pu3nKm.

MOPOTOBBIN YPOBeHb | O0YYarOIIUICS IEMOHCTPUPYET:

(Y10BJIETBOPUTEIHLHO - 3HaHWA:  (QyHZAMEHTAIBHBIX  HAYYHBIX  IOHATHH,  TCOPHIO
KJIACCHUYECKON M COBPEMEHHOUN (PH3HKH,

- B IICJIOM YCIEIIHBIE, HO HE CUCTEMHBIC YMEHHUS: pEIIaTh 3a7adu
npoeCCHOHAILHON HAIPABICHHOCTH, JIENaTh MPOCTEHINE OIICHKH W
pacueTsl JUIst aHan3a NpopecCHOHATIBHBIX 33/ad,

- B LEJOM YCIENIHOE, HO HE CHUCTEMHOE BJIAQJICHUE HABBIKAMHU:
MpUeMaMH W METOJHMKAMH PEIICHHUS KOHKPETHBIX 33Ja4 M3 Pa3IMIHBIX
obyactet (PU3UKH.

HHKe MOPOroBOro | 0Oy4aromuics HE JEMOHCTPUPYET

YPOBHS - 3HaHMA:  (YHOAMEHTAIbHBIX  HAyuyHbBIX  IOHATHH,  Teopuro
(Hey/10BJIETBOPHUTEJIBHO) | KIIACCHYECKON M COBPEMEHHOMN (PH3HKH,

- yYMeHMs: pemaTh 3aJaud  [podecCHOHATBHOM HAIPaBICHHOCTH,
JieJ1aTh IPOCTEHIINE OLIEHKH U pacueThl Ui aHanu3a NpogdecCUOHaTbHBIX
3azad4,

- BJAJEHUHE HaBbIKAMHU: I[pUEMaMM M  METOAMKAMHU  pEelIeHUs
KOHKPETHBIX 3a/1a4 U3 Pa3JIM4HbIX o0sacTel (PU3UKH.

4.2.4. Kputepum OlleHKH BBITIOJIHEHHUSI TECTOBBIX 3aJaHMIi

BrImonHsIs TECTOBBIE 3a/1aHUs, 00yYaIOLUICs JEMOHCTPUPYET:

3HAHUSI:  OCHOBHBIE  3aKOHbl  MEXaHUKH,  MOJEKYJSIpHOH  (U3HKH,
TEPMOJIMHAMHUKH, 3JIEKTPOJNHAMUKH, TEOPETHUYECKHE U SKCIIEPUMEHTAIBHBIE METOJIbI
UCCIIEJIOBaHUN B (pr3MKe, METOABI pacyeTa (PU3NUECKUX BEIUUNH;

YMEHHUSsI: IPUMEHATh CBOU 3HAHUS B PEIICHUU TECTOBBIX 33JaHUil HA OCHOBHBIC
3aKOHBI MEXaHUKHU, MOJIEKYJIAPHOU (PU3MKH, TEPMOIUHAMUKH, HJIEKTPOAUHAMUKH;

BJA/IcHHEe HABBIKAMM: INPUMEHEHHUS TEOPETUYECKUX 3HAHUWA [UIsl pPELIEHUs
TECTOBBIX 3aJaHUM.

Kpurepuu onieHKH penieHusi TECTOBBIX 3aIaHUi

OTJIMYHO oOyJaroluics: 1IeMOHCTPUPYET:

- 3HaHUE 3aKOHOB MEXAaHUKH, MOJIEKYJSIPHOW (PU3UKH, TEPMOIUHAMUKH,
XOpOILIO OPUEHTUPYETCS B Marepuale, He 3aTpyIHSETCS ¢ OTBETOM
IIPY BUJIOM3MEHEHUH 3a/1aHUN;

- YMCHHC peuaThb 3aJa4uu Ha OCHOBHBIC 3aKOHBI MEXaHUKH,
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MOJICKYJISIPHOM (PU3UKH U TEPMOJUHAMUKH;
- YCIEIIHOE M CHUCTEMHOE BIIAJICHHE HABBIKAMU YTEHHUS U OLICHKHU
JTAHHBIX, JIOKYMEHTOB, HH(QOPMAIIMH NP PEIICHUH TECTOBBIX 3aJaHHH

XOpo1Io 00y4aroIuics: 1IeMOHCTPUPYET:

- 3HaAHHUE MaTepuala, He JOIyCKaeT CYLIECTBEHHbIX HETOUHOCTEH;

- B LEJIOM YCIHENIHOe, HO COJEpKallie OTIeNbHbIE MPOOENbl, YMEHUE
pelmars TECTOBBIE 3aJaHMsl Ha OCHOBHBIE 3aKOHbl MEXaHUKH,
MOJICKYJISIPHOUN (U3UKU, TEPMOJAUHAMUKH;

- B LEJOM YCIEIIHOE, HO COJAEpiKallee OTIENbHBIE MPOOenbl WIH
COIPOBOXKIAIOIIEECS OTIEIbHBIMU OIIMOKAMU BIIaJICHUE HaBBIKAMU
YTEHUS U OLIEHKU JAHHBIX, JOKYMEHTOB, MH(OpMAIMK MPH PEIICHUU
TECTOBBIX 3aJaHUI

YAOBJIETBOPHUTEIbLHO o0yJaronuics: IeMOHCTPUPYET:

- 3HAHUS TOJBKO OCHOBHOIO Marepuajia, HO HE 3HaeT JeTalei,
JIOITyCKAET HETOYHOCTH;

- B IIEJIOM YCIIEIIHOE, HO HE CHCTEMHOE YMEHHUE peuiaTb TECTOBbIE
3aJjaHisg Ha OCHOBHBIE 3aKOHBI MEXAaHUKH, MOJICKYJISAPHOW (DU3HKH,
TEPMOJIMHAMUKH,

- B IICJIOM YCHCIHHOG, HO HC CUCTCMHOC BJIAJACHUC HABBIKAMU YTCHHUA U
OILICHKH JAaHHBIX, TOKYMEHTOB, HH(POPMAIIUU NPU PEIICHUU TECTOBBIX
3aJaHui

HEY/10BJIETBOPUTEJIBHO | 00yJaroIIHiics:

- HE 3HAeT 3HAYUTENIbHOM 4YacTu MNPOrpaMMHOIO Marepualia, II0XO
OpUEHTUPYETCS B 3aKOHAX MEXaHUKH, MOJEKYJISIpHOU (U3UKH,
TEPMOJIMHAMUKH;

- HE yMEEeT UCI0JIb30BaTh METOAbl U IIPUEMBI pelIaTh TECTOBBIEC 3aJaHUs
HA OCHOBHBIC 33aKOHBI MEXAHWKH, MOJCKYJISApHOW  (DH3HKH,
TEPMOJUHAMHUKH, JI0IYCKAET CYIECTBEHHbIEC OINOKH;

- oOydJaromuiicss He BIAJCeT HaBbIKAMU YTEHUS W OICHKHU JIaHHBIX,
JIOKYMEHTOB, HH(QOpPMAIINH MPHU PEIICHUH TECTOBBIX 3a1aHU

4.2.5. Kputepum oieHKH J1adOpaTOPHbIX padoT

[Ipu BeINOIHEHUY T1a00PATOPHBIX paOOT O0YUAIOIIHUICS TEMOHCTPUPYET:
3HAHUS: TEOPUH pa3fena (PU3NKU, KOTOPOMY COOTBETCTBYET JaHHas paboTa;
YMEHMsI: TPaMOTHO IPOBECTU SKCIEPUMEHT W CHATh IMOKa3aHUs C MPUOOPOB, IO
pe3yJsibTaTaM 3KCIEePUMEHTA;
BJaJlecHHe HaBBIKAMM: pPAacu€TOB OKCIEPUMEHTAJIBHBIX JIAHHBIX C  Y4YETOM
HOTPEIIHOCTH W3MEpPEHUH, anpoOanuu pe3yibTaToB AKCIEPUMEHTA, CAeIaTh BBIBOJ,
COOTBETCTBYIOIIHI 11€7T1 PAOOTHI.

OTtuer no nabopaTopHOl paboTe MPOBOAUTCS KaK B MUCbMEHHOU (0opMiieHUE,
MPOBEJICHNE DKCIIEPUMEHTA), TaK U B YCTHOU opme.

KpuTepyuu o11eHKH BBINOJIHEHUS JIA00PATOPHBIX padoT

OTJIMYHO 00yJaronuics 1eMOHCTPUPYET:

-3HAHUS: TEOpUM pasnena (U3UKHU, KOTOPOMY COOTBETCTBYET JaHHAs
paboTa, McuepnbIBaIOLIe U IOCIEI0BATENbHO, Y€TKO W JIOTUYHO H3JIaraer
MaTrepuai;

-YMCHUA: TpPaMOTHO IIPOBECTU OKCICPUMCHT H CHATH IIOKa3aHUsA C
prOOpPOB, MO pe3yJabTaTaM dKCIIEPUMEHTA,
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-BJIaJICHUE HABBIKAMHU: PACUETOB HKCIIEPUMEHTANIbHBIX JAHHBIX C y4E€TOM
MOTPEIIHOCTH U3MEPEHUH, arpo0ai pe3yabTaTOB SKCIEPUMEHTA, CAENIaTh
BBIBOJI, COOTBETCTBYIOIIUH I1EJIM PaOOTHI

X0po1Io

00yYaroUMHCS IeMOHCTPUPYET:

-3HaHUSA: TEOpHU pasznena (U3UKH, KOTOPOMY COOTBETCTBYET JlaHHAS
paboTa, He JOIYCKaeT CYIIeCTBEHHBIX HETOUHOCTEH;

-B II€JIOM YCIIEIIHOE, HO COAEp’Kallie OTAEIbHbIE NPOOEIbI, yMEHHS:
IPaMOTHO TIPOBECTH SKCIEPHUMEHT M CHATHh IOKa3aHWsA C MPUOOPOB, IO
pe3yJbTaTaM 3KCIIepUMEHTA;

- B IIEJIOM YCIEIIHOE, HO COJEprKalllde OTAENbHBIE MPOOENbl BIaJCHUE
HaBbIKaMHU: PACUCTOB SKCIICPUMCHTAJIbHBIX JAaHHBIX C YUCTOM IMOIPCIIHOCTHU
U3MEpEeHNH, ampoOaluyu pe3yJbTaToB 3KCIEPUMEHTa, CHAeNaTh BBIBOL,
COOTBETCTBYIOIIUH 11T PaOOTHI

YAOBJIE€TBOPUTEJIBbHO

00yYaromuics: IEMOHCTPUPYET:

- 3HaHMUA TOJBKO OCHOBHOIO Marepuana pasjena (U3UKH, KOTOPOMY
COOTBETCTBYET JlaHHas paboTa; HO HE 3HaeT JeTalieil, JJomycKaer
HETOYHOCTH, JIOMYCKAaeT HETOYHOCTH B (OPMYJIUPOBKAX, HaAPYIIAET
JIOTHYECKYIO MOCIIEIOBATEILHOCTh B U3JIOKECHUH MaTepHrasa

- B HOCJIOM YCIICHIHBIC, HO HC CHCTCMHBLIC YMCHUA: I'PaMOTHO IIPOBCCTHU
OKCHEPUMEHT M CHATh I[IOKa3aHWs C MOpuUOOpOB, IO pe3ysbTraTam
IKCIIEPUMCHTA;

- B LIEJIOM YCIICIIIHOE, HO HE CHUCTEMHOC BIIAJICHHC HABBIKAMH. PacueTOB
OKCIICPUMCHTAJIBHBIX AAaHHBIX C Y4YCTOM IIOIpCIIHOCTHU I/I3MCPCHPII>1,
anpoOanuu pe3yabTaToB 3KCIIEPUMEHTA, CIeNIaTh BHIBOJI, COOTBETCTBY IO
11eJIM padoThI,

HEYI0BJIETBOPUTEIbHO

00yJarouics He JEMOHCTPHPYET:

-3HAHUS: TEOPUM pasnena (HU3UKHA, KOTOPOMY COOTBETCTBYET JaHHAS
pabora;

-yMEHUS: TPaMOTHO TIPOBECTH OJKCIEPUMEHT U CHSTh TIOKa3aHUS C
npuOOpPOB, MO pe3yabTaTaM SKCIIEPUMEHTA;

-BJIAJICHUC HABBIKAMH: PACYCTOB DKCIEPHUMEHTAILHBIX JAHHBIX C YYETOM
MOTPEIIHOCTH U3MEPEHUH, anpoOauu pe3yIbTaTOB IKCIIEPUMEHTA, CAeNaTh
BBIBOJI, COOTBETCTBYIOIIUH 1eJIA PAOOTEHI.

4.2.6. Kputepun olleHKH pellieHusi CHTYAIlHOHHOM 3a1a4u

[Ipu pemieHnn CUTYaIIMOHHOMN 337124l 00YUYaOIIUIACS IEMOHCTPUPYET:

3HAHMS: TEOPETUUECKUE TOJIOKEHHUS MTPEAIIONATaeMOr0 PEIIEHNs] CUTYallMOHHOM
3a/1a4M, B3aUMOCBS3b MCXOAHBIX JAHHBIX C MOJYy4YaEMBbIM pPEe3YyJbTaATOM, METOHOJIOTHIO
MIPUHATHS PEIICHUN B KOHKPETHON CUTYyalluu;

yMeHusi: oTOUpaTh MHGOPMALIMIO, COPTUPOBATH €€ JJI PEIICHUs] CUTyallMOHHOU
3a/layd, BBISBJISATH KIIOUEBbIE NPOOJIEMBbI, BBIOMpPATh ONTUMAIbHOE pEIICHHE W3
BO3MOYXHOU COBOKYITHOCTH PELICHU;

BJaJlcHHEe HABbIKAMH: NPHUMEHEHHS TEOPETHUYECKUX 3HAHUW Uil PEILICHUS
KOHKPETHOM CUTYallMOHHOM 337]a4M HA MPAKTHUKE.

Kpurtepuu oueHku 3¢(peKTUBHOCTH PeLICHUs] CUTYALIMOHHOM 3a1a4H

OT1auuno

00yyaromuiics: 1eMOHCTPUPYET:
— IPaBUJIBHBIA OTBET Ha BOIPOC 33/1a4U;
— noApoOHO, MOCJIE0BATENIbHO, TPAMOTHO OOBSICHEH XO/I €€ PELICHHUS;
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— pelieHKe MOJAKPEIICHO CXEMAaTHYECKUMH U300 paKeHUSIMH H
JICMOHCTPAIMAMH:

— [IpaBUIILHOE U CBOOOIHOE BialeHHE NPOPECCHOHATIBHO
TEPMHUHOJIOTHEI;

— [PaBHJILHBIC, YCTKHE W KPATKHE OTBCTHI Ha JIOTIOJTHATEJIbHBIC BOIIPOCHI.

X0POIO

Y 10BJICTBOPHTEABLIO

LICYIOBICTBOPUTEILHO

00yualouniics 1eMOHCTPUPYET:

— MPaBHILHBIA OTBET Ha BONPOC 3a/1a4H; .

— XOJL petieHust mopoOeH, HO HeA0CTATOYHO JIOTUYEH, ¢ €IMHUIHBIMH
OLMOKAMHK B JAETA/ISAX, HEKOTOPBIMHU 3aTPYHEHHIMH B TEOPETUUECKOM
obocHOBaHWH;,

— CNXEMATHUYCCKUX M300pakeHUsIX U I€EMOHCTPAIHSAX TPUCYTCTBYIOT
HE3HAUMTENbHbIC OIMOKH H HETOUYHOCTH,

— OTBETBI HA JIOMOJTHUTEIBLHBIC BOIPOCH! BEPHBIE, HO HEJIOCTATOYHO

| HETKHC H KpaTKkHc.

|

‘
|
!
\
‘
\
[

00YHAIOULHICS AEMOHCTPUPYET:
OTBCT Ha BOMPOC 3a7a4ud JaH NpaBHIIbHO,
- 0OBSICHCHIE X0/ PELICHHST HE10CTATOYHO MOJIHOE,

| HCIOoC/ICL0BATCJILHOE, C olnOKamMHu, ¢/1abbIM TCOPECTHUHUCCKHUM

obocHoBalHEM:

| — eXeMaTHUCCKHE H300paKEHHUs! M IEMOHCTPALIMH JIMOO0 OTCYTCTBYIOT
| BoBce, 1100 colepiKar NpUHLHITHAIBHbIE OLTHOKH
|~ OTBETHI HA JIOTMOJIHATEIbHBIC BOMPOCHI HEJOCTATOYHO YETKHE U

Aepikart OKOKK B AeTalsX.

| oOyualoumiics:

— OTBET Ha BOMPOC CUTYALMOHHOM 3a/1auy JIaH HEMpaBUJIbHO.

Paspadomuuku: cmaputiil npenodasamens, Poiicosa E.B. /’/

oouenm, Kouenaescrkan K. B,

/ (noanuch)

(n(fﬁMwb)
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