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1. [Tepeyenb KOMNETEHUMH € YKa3aHHEM 3TANoOB uxX GopMHpPOBaHMSs B Ipolecce
ocsoenus OIIOIT

B pesynbrate uzydeHus qucturuinHabl « HxkeHepHas (u3nkay oOydarommecs, B
cootBercTBUM ¢ OI'OC BO mno Hampasienuto noarotoBku 27.03.02 VYmpasneHue
Ka4eCTBOM, YTBEPKJICHHOTO MPHUKa30M MuHHCTEpCTBa 00pa3oBanus M Hayku PO ot Ne
869 ot 31.07.2020, popmMupyroT ciemyronue KOMIETCHIINN, YKa3aHHbIC B Ta0wmie 1.

Tab6mmma 1
®opMupoBaHUe KOMIIETEHIUI B Mpolecce H3y4eHUs1 TUCHUILINHBI
«HuxkeHepHas pusuka»
Kommerenus Nunukaropsl Ortanel Bunnl O1LeHOYHBIE
JOCTHKECHUS dbopMupoBaHHS | 3aHATHH IS cpencTBa It
KOMITETEHIIHHA KOMITETEHIIMH B | GOPMHUPOBAHH | OLIEHKH YPOBHS
mporecce o c(hOpMUPOBAHHOCT
ocoenus OINOII | xomneTeHIMK | ¥ KOMIIETEHIIUN
(cemecTtp)
Kon Haumenosanu
e
1 2 3 4 5 6
OIIK-2 | crtocoOHOCTH OIIK-2.1 - 2,3 JICKIIHH, JIOKJIa]], TECTOBEIC
dbopMynupoBar | 3agauu 1a0opaTopHbl | 3aJaHUS,
b 33J1a41 npoheccuoHaIbH € 3aHATUS naboparopHas
npodeccuonan | oif JesTeNbHOCTH paborta,
BHOM Ha OCHOBE 3HAHMI KOHTPOJIbHAS
JEeSTeNbHOCTH | TPOMUIBHBIX paboTa, TeCTOBbIE
Ha OCHOBE pasnenoB 3a/1aHMS,
3HaHUU MaTeMaTHYECKUX cobeceoBaHUe
NpoQUIBHBIX | U
paznenon €CTECTBEHHOHAy4
MaTeMaTU4YecK | HBIX JUCIMILINH
UX 1 (Momymei) ;
ecrectBenHoHa | OIIK- 2.2 —
YUHBIX UCIIOJIb3YET
TUCITUTUTIH poQUIbHBIE
(Momymeit) pazziensl
MaTeMaTUYECKUX
u
€CTECTBEHHOHAYY
HBIX JUCIUILIINH
(MofyIieir)
[Ipumeuanue:

Kommerennuss OIIK-1 — Takke Qopmupyercs B X0/i€ OCBOSHUS JHCIUILIINH:
MPUKJIAJHAsT MAaTeMaThKa B YIPABICHUM KadeCTBOM, NPEIIWIUIOMHAs NPaKTUKA,
MOArOTOBKA K MPOIEYPE 3aITUTHI U 3alllMTa BHITYCKHON KBaTU(UKAIIMOHHON PabOTHI.

2. Onucanue nokasaresieid 1 KpUTeprueB OLIEHUBAHUS KOMIIETEHIMH
HA Pa3JIMYHbIX ITanax ux (popMUpPOBaHUs, ONMCAHUE IIKAJ OLEHUBAHUS




IlepeyeHb OLIEHOYHBIX MATEPHAJIOB

Tabnuua 2
Ne HaumenoBanue Kparkas xapakrepucTruka OLEHOYHOIO IIpencrasinenue
I/ | OLIECHOYHOro MaTepuasa MaTepuaia OLICHOYHOI'O CPEJCTBA B
OM

KOHTpOJIbHAs paboTa

CPEIICTBO MPOBEPKH YMEHUMN MPUMEHSThH
MOJIYYCHHBIC 3HAHUS JUIsl pELICHUS
3aJ1a4 OMPEEIIEHHOT0 THUIIA [0 pa3eily
WJIM HECKOJIBKUM pa3jiesiaM

KOMILJIEKT
KOHTPOJIbHBIX 3aIaHUI
10 BapHaHTam

JIOKJIaz

MPOJYKT CAMOCTOSITEIBHOM paboThI
CTYJIEHTA, IPEICTABIISIONTNI COO0U
yOJINYHOE BBICTYILICHHUE T10
MpEaACTaBJICHUIO IMMOJIYYCHHBIX
pe3yJIbTaTOB PEIICHHSI OTPEICICHHOM
y4eOHO-TIPaKTUYECKON, yueOHO-
UCCIICIOBATEIbCKOW WJIM HAYYHOU TEMBI

TEMBI JOKJIAA0B

nabopaTopHas pabota

CPEICTBO, HAIIPABJICHHOE HA U3Y4YCHHE
IIPAKTUYECKOr0 X0a T€X WIM UHBIX
IIPOLIECCOB, UCCIICIOBAHNE SABJICHUS B
paMKax 3aJlaHHOM TEMBbI C IPUMEHEHUEM
METO/I0B, OCBOCHHBIX Ha JICKLIHSIX,
COIIOCTABJICHUE ITOIYYEHHBIX
PE3yNbTaTOB C TEOPETUUYECKUMU
KOHLICTIUAMU, OCYIIECTBICHUE
MHTEPIPETALMH OJy4YECHHBIX
pe3ynbTaToOB, OLICHUBAHUE
IIPUMEHNMOCTH TIOJIY4EHHBIX
pe3yIbTAaTOB Ha MPAKTUKE

nabopaTopHbIe pPaOOTHI

TECTUPOBAaHUE

METO/I, KOTOPBIi TO3BOJISIET BHISIBUTH
YPOBEHb 3HAHWM, YMEHUH U HABBIKOB,
CIIOCOOHOCTEHN U IPYTUX KayecTB
JIMYHOCTH, & TAKIKE UX COOTBETCTBUE
ONpEeAETICHHBIM HOPMaM IyTEeM aHaIn3a
CIoCcOOOB BHITIOTHEHUS 00YYAIOIMHUCS
pslla CrielMaIbHbIX 3aJIaHHUIl

OaHK TECTOBBIX
3alaHUN

cobecenoBanue

CPEICTBO KOHTPOJIS,, OPraHU30BaHHOE
KaK crenuanbHas oecena
MeAarorn4eckoro paboTHUKA C
00ydJaronuMcs Ha TEMBbI, CBSI3aHHBIE C
M3y4aeMOU TUCUUILUIMHOU U
paccuMTaHHOW Ha BBISICHEHHE 00BheMa
3HaHUI 0Oyyaronerocs mno
OTIpeIeIECHHOMY pa3zieny, TeMe,
npobieme U T.II.

BOIIPOCHI IO TEMaM
JUCITUIIINHEI:

- IEPEYEHB BOIIPOCOB
JIJIST BXOJHOTO
KOHTPOJIA

- TNEPEYEHBb BOIPOCOB

ISl YCTHOTO OITpoca

3aJaHus UI
CaMOCTOSITEIbHON
paboTHI

HporpaMMa OIlCHUBAaHUA KOHTpOJ]I/IpyeMOﬁ AUCHUITJINHBI

Tabnuua 3




Kon

Kountponupyemsie .
Ne pagﬂe?;l KOHTPOJIUPYEMOI HanmenoBanue
n/m P KOMIIETECHIMH (VT OIIGHOYHOTO CPE/ICTBA
(TEeMBbI TUCIIUTIMHBI)
€€ 4acTu)
1 2 3 4
1 | ®usnueckue OCHOBBI
naboparopHasi pabota, cobeceoBaHue
MEXaHUKHU
2 | OCHOBBI TUHAMUKHU naboparopHasi pabota, cobeceoBaHue
3 | Mexanuueckue
nabopaTopHas paboTa, codeceoBaHNE
KoJIeOaHUsl U BOJIHBI
4 | MonekynsapHas pu3uka nabopaTopHas paboTa, KOHTpOJIbHas paboTa,
cobecei0BaHNE
5 | OCHOBBI TEPMOJTUHAMUKH nabopatopHasi paboTa, KOHTpOJIbHAs paboTa,
co0eceoBanue
6 | Diekrpocraruka naboparopHast pabota, cobeceoBaHNe
7 | IlocTossHHBIN OIlK-1 nabopaTopHas paboTa, KOHTpOJIbHas paboTa

AIEKTPUUYECKUN TOK TECTOBBIC 3aJ]aHUsl, TOKJIaa, coOeceI0BaHue

8 | DnekTpoMarHeTu3M nabopaTopHas paboTa, KOHTpOJIbHas paboTa,

co0eceloBaHne
9 | Onruka naboparopHas paboTa, KOHTpOJbHAs padoTa,
co0eceloBaHNE
10 | KBanToBas npupoja
nabopaTopHas paboTta, codece1oBaHHE
W3ITy4eHUS
11 | DnemeHTHI KBaHTOBOM

nabopaTopHas paboTa, KOHTpOJIbHas paboTa,

¢busukn, Gu3uku atoma u
JIOKJIaJ, cobeceoBaHue

aTOMHOTO si/ipa

Onucanne nokasarese 1 KpUTepUeB OLCHUBAHUS KOMIIETCHIMIA M0 IMCHUIJIMHE
«HxeHepHass PU3HKA» HA PA3JIUYHBIX dTanax ux GopMupoBaHus,
ONMCAHUE IIKAJ OLECHUBAHMS

Tabnuma 4
Kon WNHnukaTtopsl ITokazareny u KpUTEpHUN OILICHUBAHMSI PE3YIHTATOB O0YUCHHS
KOMIIETSHIIN TOCTHKEHUS HUXKE MOPOTOBBII NPOJABUHYTHIN BBLICOKHI
H, DTarbl KOMITETEHIINM MIOPOrOBOTO YPOBEHB YPOBEHb YPOBEHb
OCBOEHUS YpOBHS (ynosneTBopu (xopor1o) (oTnHMuHO)
KOMIIETEHIIH (HeynoBIeTBOpHU TEJIHHO)

u TEJILHO)

1 2 3 4 5 6
OIIK-1, OIIK-2.1 - oOyJaromuiics oOydaromuiic | oOydaromuiic | obydarommuiic
2 cemecTp 3aga4u He 3HaeT S ' s

npodeccuoHan | 3HaYUTEITbHOU JEMOHCTPUPY | AEMOHCTPUPY | AEMOHCTPUPY
bHOU 4acTH €T 3HaHUs €T 3HaHHE €T 3HaHHE
NESATeTLHOCTH | POTPaMMHOTO TOJIBKO Marepuaia i | 3aKOHOB

Ha OCHOBE Marepuana, OCHOBHOTO yMEHUS MEXaHUKH,
3HAHHUI TIJI0X0 Marepuana, pereHus MOJICKYJIIPHO
npoQUIBHBIX | OPUEHTUPYETCS B | HO HE 3HAET TUIIOBBIX it pusukwy,
pasnenoB 3aKOHaX JIeTajew, 3a/1a4, He TePMOJTMHAMH
MaTe€MaTU4YeCK | MEXaHUKH, JIOTTyCKaeT JOTyCKaeT KH,

ux u MOJIEKYJISIPHOM HETOYHOCTH, | CYLIECTBEHHBI | AJIEKTPOAMHA
€CTECTBCHHOH | (PM3UKH, JIOTTyCKaeT X MUKH,
ay4YHBIX TEPMOJMHAMUKY, | HETOYHOCTU B | HETOYHOCTEH | MPAKTUKU




JTUCIUIIAH AIIEKTPOJAUHAMUK | (DOPMYIUPOBK MIPUMEHEHUS
(Momynei) ; Y, HE 3HaeT ax, HapylIaer Marepuana
MPAKTUKY JIOTUYECKYIO JUTSL pEIICHUS
MIPUMCHCHUS MOCIIEA0BATEN MIPUKIIATHBIX
MaTepuarna, BHOCTD B 3ajaq
JIOITYCKaeT U3JI0)KEHUU arpouHKEHEp
CYILECTBEHHbBIE MPOrPaMMHOT uu,
OIMOKHY B 0 Marepuana HCYEPIBIBAIO
pEIlIeHUH 3aa4 | U B PELICHUU e u
3a1a4 MOCIIeI0BATEN
bHO, YETKO U
JIOTUIHO
u3naraer
MaTepua,
XOpOIIIO
OpPUEHTHUPYETC
B
MaTepuare,
HE
3aTpyaHSACTCS
C OTBETOM
npu
BUJIOM3MEHEH
WU 3aJJaHUI
OIIK-1, OIIK-2.2 - oOyJaromuiics oOydaromuiic | oOydaromuiic | obydarommuiic
3 cemectp UCIIOJIB3YET HE 3HaeT S S s
npoduabHbIe | 3HAYUTETHHOU JEMOHCTPHUPY | JEMOHCTPHUPY | IEMOHCTPHUPY
pazenbl YacTH eT 3HAHUS eT 3HaHUE eT 3HaHHE
MaTeMaTU4YeCK | IPOrPaMMHOTO TOJIBKO MaTepuansa i | 3aKOHOB
X U MaTepuaa, OCHOBHOTO YMCHHUS JJIEKTpOMarHe
€CTECTBEHHOH | TJIOXO MaTepuana, peleHus THU3Ma,
ay4YHBIX OPUEHTUPYETCS B | HO HE 3HAET THUTIOBBIX OIITHKH,
TUCITUTLTAH 3aKOHaxX JeTane, 3a/a4, He KBaHTOBOIA,
(MopyIeit) AJIEKTPOMArHeTu | JOIMYyCKaeT JTOTTyCKaeT aTOMHOU U
3Ma, ONTHKH, HETOYHOCTH, | CYIIECTBEHHBI | SAEPHOI
KBaHTOBO, JIOITYCKaeT X bu3nKw,
ATOMHOM U HETOYHOCTH B | HETOYHOCTEH | MPAKTUKHU
SIIEPHOMN (hopMyITUPOBK MIPUMCHCHHUS
busuky, He ax, HapylIaer MaTepuaia
3HAET MPAKTHKY | JIOTHYECKYIO JUTSL pETIICHHUS
MIPUMEHEHUS Moce0BaTeN MIPUKITATHBIX
MaTepuaa, BHOCTH B 3a1aq
JOTTYCKaeT U3TI0KEHUU arpouHKeHep
CYIIIECTBEHHBIC MPOrPaMMHOT U,
OIINOKH B 0 Marepuaia HCYEPIBIBAIO
pEIlIeHUH 337]a4 | U B PEIICHUU e u
3amad TOCIIeI0BaTEN
BHO, YETKO U
JIOTUIHO
u3naraer
MaTepua,
XOpOIIIO

OpPHEHTUPYETC




B
Marepuaie,
HE
3aTPYyAHSAETCS
C OTBETOM
npu
BUJIOM3MEHEH
WU 3aJaHui

3. TunoBbie KOHTPOJIbHbIE 32/IaHUSI UJIH MHbIE MAaTEPHUAJIbI, HEO0OX0AUMbIE ISl
OlleHKH 3HAHWI, yMEHHUIi, HABBIKOB U (WJIH) ONBITA AeATEJIbHOCTH,
XapakTepu3yIMX 3Tanbl ((OPMUPOBAHNS KOMIIETEHIIHII B Npolecce 0CBOCHHS
o0pa3oBareyibHOI MPOrPaMMBbI

3.1. BXoaHO#l KOHTPOJIb
BxomHoli KOHTpOJIb SBISETCS KOHTPOJEM OCTAaTOYHBIX 3HAHUN 10 (HU3HKE,
M3YyYCHHOU 00YUYarOITUMHUCS B YUPEIKJICHHUIX OCHOBHOTO O0IIEero oOpa3oBaHusI.

IIpumepHbIN IEepeYeHb BONPOCOB

2 cemecTp
. Ilepemenienue.
. MrHOBE€HHast CKOPOCTb.
. YCKOpEHHUE.
. CKopoCTh MpU PAaBHOYCKOPEHHOM JIBUKEHUHU.
. IIyTh Ipy paBHOYCKOPEHHOM JIBM)KCHHH.
. LleHTpOCTpeMUTENBHOE YCKOPEHHE.
. Bropoii 3akon HerotoHa.
. Umnynec. Beipaxkenue Broporo 3akoHa HeroTOHa yepes3 uMITyJIbC.
9. Cuna ynpyroctu. 3akoH ['yka
10. Cuinbl TpeHuUs.
11. Cuna tsixecTn.
12. Bec Tena.
13. Mexanunueckas pabora.
14. MouiHoCTb.
15. KIIJI B MexaHuke
16. TloTeHunanbHast SHEPTUSL.
17. Kunetuueckasi sHEprusl.
18. 3akoH coOXpaHEHUsI SHEPTUHU.
19. OcHOBHOE ypaBHEHUE MONEKYISIPHO-KNHETUYECKON TEOPHH.
20. YpaBHEHHUS COCTOSIHUS U€aTbHOIO rasa.
21. BuyTpeHHsisa dHeprus Tena.
22. IlepBblii 32aKOH TEPMOJIUHAMUKH.
23. AnnabaTHBIN MpoIecc.
24. Pabora, coBepIraemas Ta3oM Mpu U300apHOM IPoIIecce.
25. KIIJI mpu TemIoBbIX Mpoleccax.
26. TemioeMKOoCTb.

OO OTh, WN PR



2. DIEeKTpUYECKUE 3apsi/Ibl.

28. 3aKOH COXpaHEHHS ANEKTPHUUECKOTO 3apsiaa.

29. HanpsoKeHHOCTD AJIEKTPUYECKOTO OIS

30. [ToTeHman >MeKTPUIECKOTO TOJSL.

31. [IpuHUIMT Cyneprno3UIUH Al HAIPSDKEHHOCTH U TOTEHIIHaa
32. KonneHcaropsl. J1eKTPOEMKOCTh KOHACHCATOPA.
33. DHeprus 3apsLKeHHOTO KOHIEHCATOpa.

34. Dnextpudeckuid Tok. Cuia Toka.

35. 3akon Oma J71s1 ygacTKa ILeTH.

36. ConpoTuBIIEHNE TUIUHAPUYECKOTO ITPOBOIHUKA.
37. OAC. 3akon Oma aJid MOJTHOW 3aMKHYTOW LIETIH.
38. PaboTa 1 MOIIHOCTH TOKA.

39. 3akon Jxoyng-JIenna.

3 cemecTp
. MarauTtHOE nozne.
. 3akoH Amnepa. Hanpasienne cuiibl AMmepa.
. Cuna Jlopenua. Hanpasnenue cunsl JIopeHia.
. MarHuTHBIA TOTOK
. SIBNeHME U 3aKOH AJIEKTPOMArHUTHON MHIYKLIHH.
. DHEpTHsi MArHUTHOTO TOJIS.
. 3aKOH MPSAMOJMHEUHOTO pACIPOCTPAHEHUS CBETA.
. 3aKOH OTpaXeHUs CBETA.
. 3aKOH MPETOMJIEHUS CBETA.
0. JIunza. [loctpoenune n300pa>keHust B JINH3E.
1. ®opmyia TOHKOH JIMH3BI
2. UnTepdepeniius crera.
13. dudpakims ceeTa.
14. IndpakurionHas peuieTka.
15. ®oToaddexr.
16. 3aKOHBI TEMIIOBOTO U3JITYYCHMUS.
17. Ctpoenue atoma.
18. Ctpoenue aTOMHOTO sifipa.

P PP O00~NONWUNAWN—

3.2. JlokJaaabl

Jloknam — MpOAYKT CaMOCTOSITENIbHON pabOThl 00YYarOIIeTroCs, YYUTHIBACTCS Kak
ero TBopdYeckas paborta. PekomeHmyemas TemMaTHMKa JIOKJIAIOB 10 JUCIUTLIAHE
npuBejicHa B TabmuIie 5.

Tabmura 5
Tembl 10KJIAI0B, peKOMEHAYyeMble K HAIIMCAHUIO NIPH M3Yy4YEeHHH AU CIUATIMHbI
«HHxxeHepHast pu3nKa»

Ne i/ Tems! TOKIIan0B
1 2
2 ceMecTp
1. ‘ I{enTp Macc. 3aKOH IBMKEHUS LIEHTPa Macc.
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Ne i/t

TeMmbl fOKJIaa0B

1 2
2. YpaBHEHHE JBUKEHHUSI TeJla IEPEMEHHON MacChl.
3. [lerTpoOerkHas cuja MHEPLUH NP BPAIATEIbHOM JIBHYKCHHH.
4, CBoboanbie ocu. [ 'mpockor.
5. Heunepuuanbuslie cuctemsl orcyera. Crsa MHEPIUH.
6. YpaBHeHue bepHyuM U CIeACTBUS U3 HETO.
7. [Toctynarel TeOpUM OTHOCUTEILHOCTH.
8. [TpeoOpasoBanus JIopeHIia U CIEICTBUS U3 HUX
0. [TprMeHeHre K JBUKEHHIO KUKOCTH 3aKOHA COXPAHEHUS UMITYJIbCA.
10. | Yubtpapa3spexeHHslil ra3. Dpdy3us.
11. | IlepechinieHHBIi ap U neperperas KUAKOCTh
12. | TermmoeMKOCTh KPUCTAJLIOB.
13. | [loreHnmanpHbIe TMAarpaMMbl U UX IPUMEHEHHE JJIs1 ONMCAHNS OTEHIMAJAa B KOHICHCATOPaX.
14. | «Crekanue» 3apsija ¢ oCTpHsl.
15. | DnexTpocraruyeckasi SKpaHUPOBKA. 3a3eMIICHHE.
16. 3apsa u nosie 3emiI.
17. | Dnexrpocrarnueckuii renepatop. JINHEITHbIE YCKOPUTEIH.
18. Henocpencrsennoe uamepenne E u D B nuaniekTpuke.
19. | CerHeTroneKTpUKH.
20. | IIpe30dJeKTpUKH.
21. | [lonneMOTOpHBIE CHIIBI B 3JICKTPUUYECKOM IOJIE.
22. | HeycToiumMBOCTB 3JEKTPOCTATHUECKUX CHCTEM.
23. | ConpoTuBJICHHE CIIJIABOB.
24. | CBepXnpOBOJIUMOCTb.
25. | IloTok »HepruM BHYTPb BJIOJIb MMPOBOJIHUKA.
26. | TepMO3JeKTpUUECKUE SIBICHUS.
27. | DIeKTpUYECKHH TOK B AJIEKTPOJIHUTAX.
28. | SBnenue llenbThe.
29. | SBnenme TomcoHa.
30. | [1na3ma u ee cBOIICTBA.

3 cemecTp

1. MarHuTHast SHEPTUs ABYX MPOBOJHUKOB C TOKOM.
2. MarHuTHbI€ SBIICHUS B U3MEPUTEIbHON TEXHHUKE.
3. Vcrionp30BaHMe SJIEKTPOMAarHUTHBIX H3ITyYSHH.
4. M3MepeHue cKopoCcTH CBeTa.
5. [Tpumenenue untepdepennu (naTepdepomerp MalikenbCcoHa, MPOCBETICHUE ONTHKH).
6. [TpuGopsl, yBeTMUHBaIOmue yroi 3peHus (Jiyra, MUKPOCKOII, TEJIECKOII).
7. doroanmapaTsl U TPOEKTOPHI.
8. CIHeKTpOCKOIBI M CTIEKTPOrpadml.
0. DOTOIJIEMEHTHI.
10. | ITIpumenenue dpotorddekra.
11. | JlromuHeCHeHIIHS.
12. | Xumudeckoe JeiicTBUE CBETA.
13. | Dddexr Komnrona.
14. | Jlazep.
15. PannoakTuBHBIN pacna.
16. | CBolicTBa HOHM3UPYIOUTNX H3ITYUYEHHH.
17. | Metoasl perucTpanuyi HOHU3UPYIOMNX U3ITyICHUM.
18. | Lennsle sinepHble peakuuu. AToMHas 6omoa.
19. | SnepHas sHepreTHKA.
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Ne i/ TeMmbl 1oKIIag0B

1 2

20. JlenToHk!.

21. | AnpoHbl, KBapKH, TIFOOHBIL.

3.3. KonrpoJsbHble padoThI

KonTtposnbHbie pabOThl MPOBOAATCS BO BpeMsi pyOEKHBIX KOHTpPOJICH, TeMaTHKa
KOHTPOJIbHBIX paboT 0O0yClOBI€HAa TeMaTHKOW pyOexHoro KoHTpoisi. KosmdecTBo
BapuaHToB 3a1anuil — 10.

2 ceMecTp

1 KoHTpOJIbHAS paboTa
3amanue Ne 1

1. CkopocTb: onpesiesieHue, €IMHULBI Pa3MEPHOCTH, (POPMYIIBI AJIs ONpEACTICHUSI.

2. Teno Bpamaercs IO OKPYKHOCTH II0O YacOBOW CTPEIKU C YBEIMYECHHEM
JUHENHON ckopocTu. M300pa3uTh TPaeKTOPUIO ATOrO ABMXKEHHUS U BEKTOP YIVIOBOM
CKOpOCTH.

3. MOMEHT CHJIBI OTHOCUTEIBHO TOYKU U OCH.

4. Kakyro cKopoCTh MpuoOpeTaeT aBTOMOOUIIb IIPU TOPMOKEHUH C YCKOPEHUEM
0,5 m/c’ gepe3 10 ¢ OT HaYaTa TOPMOKEHHS, €CIIM HAYANbHAS CKOPOCTh €ro ObLIA PaBHA
36 km/u?

5. MoxHO 1M mNEepeaBUHYTh SAIMMK Maccod 20 Kr MO TOPU3OHTAIBHOMU
MOBEPXHOCTH, Npuiaras Kk Hemy cuity 41 H? KoapuuueHT TpeHus: CKoJibKeHUs paBeH
0,1.

6. Baron maccoii 20 T ABMXKETCS CO CKOPOCThIO 1,5 M/C 1 BCTpeyaeT CTOSAUIYIO Ha
nytu 1atdopmy maccort 10 1. C Kakoil CKOPOCTbIO OHM CTaHYT JBUTaThCS TMOCIE
cpabaThIBaHUS aBTOCIICTIKH?

7. O6ox pamuycom 50 cM u Maccoid 1 Kr Bpamaercsi BOKPYr OCH CUMMETPUU
COIJIACHO YPaBHECHUIO (p=6-l-2t2 +8t°. OrnpenenuTs MOMEHT CHII Yepe3 4 ¢ mocje Havaja
JIBUYKEHUS.

o mk T
8. Teno maccoii 4 kr coBepIraeT Kojebanus x = 25cos(— + ;) CM.
p=]

a) Uemy paBHBI aMIUIMTYJa U 4acTOTa KoJeOaHUW JaHHOTO Tesa?
0) Hanucatb 3aBUCUMOCTD CUJIBI, IEUCTBYIOIIEH Ha Teso F(t).

2 KOHTpOJIbHAs padoTa
3ananue Ne 1
1.OcHOBHOE ypaBHEHHUE KHHETUYECKON TEOpUH ra3oB (BBIBON).
2. 3akoH /lanpTOHA.
3. IlepBoe Ha4aJI0 TEPMOAMHAMHUKH.
4. Tlpunimn paboThI XOJIOIUIFHON YCTAaHOBKH.
5. SABnenus nepeHoca. TemnonpoBogHOCTh. 3aK0H Dyphbe.
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6. B 3akpeiTom cocyne obobemom 20 51 HaxXoAMTCS BOJOPOA Maccol 6 T.
Onpenenure KOJIMYECTBO BEIIECTBA BOAOPOAA W JABJIICHUE, €CIIM OH HAXOAUTCS IpHU
temrneparype 300 K.

7. Azot maccoil 14 r cxumaercs mzorepmuuecku npu temneparype 300 K or
nasnenust 100 klla no nanenus 500 xIla. Onpenenure paboTy CKaTUs U U3MEHEHHUE
BHYTPEHHEU SHEPTUH.

8. WpneanpHblii ra3, copepuiatonmii nukia Kapno, mpoussen pabory 600 [Ix.
Temneparypa narpeBatenss paBHa 500 K, xomommnbaHuka — 300 K. Onpenenutb
tepmuyeckuid KIIJ] nmkima, KOIM4ecTBO TEIUIOTHI, OTJAHHOE XOJIOJWIBHUKY 33 OJWH
IHUKIL.

3 KOHTpOJIbHAs paboTa
3amanue Ne 1

1. Teopema Octporpanckoro — ['aycca. [Ipumenenue teopembl OCTporpagackoro-
[Naycca mnsa pacuera JIEKTPUYECKOTO MOJS PaBHOMEPHO 3apsKEHHOTr0, 0ECKOHEUHOTO
UUAJIMH]pA (HUTH).

2. KongeHcaropsl. DHEPTHsl KOHAEHCATOPA.

3. 3akon Owma i ywactka wenu. CoONpOTUBICHUE IWIMHIPUIECKOTO
MIPOBOAHUKA.

4. DIeKTpUYECKUI TOK B ra3ax.

5. Meraumueckuii map paauycom 5 cm Hecer 3apsa 10 vKn. Onpenenute
MOTEHIIUAJ JIEKTPOCTATUUECKOTO IMOJIsi Ha TTOBEPXHOCTH IIapa U Ha PAacCTOSHUHU 2 CM
OT €r0 TOBEPXHOCTH.

6. JIBe paBHOMEPHO 3apsHKEHHbIE 0€CKOHEYHO MPOTSHKEHHBIE HUTH C JIMHEHHOM
mwioTHOCTEI0 T1=30 MkKin/M m 1= -20 MKKiI/M COOTBETCTBEHHO HaXOAATCS Ha
paccrossauun 0=20 cM npyr ot apyra. OnpeaeiauTh HanpsKEHHOCTh AJICKTPUYCCKOTO
noist E B Touke, yianéHHOW OT MEepBOM HUTHU Ha paccTosiHue =30 cM, a OT BTOpPOil Ha
r=15 cm.

7. O0111ee cOMpOTUBIIEHUE JIBYX IOCJIEI0BATEILHO COCTUHEHHBIX TTPOBOJHUKOB 5
OM, a mapamienbHO COEIMHEHHBIX 3TUX K€ NpoBOJHUKOB 1,2 OmM. YUemy paBHO
CONPOTHUBJIEHUE KAXKIOTO MPOBOIHUKA?

8. DJIC Garapeu ¢ =80 B, BHyTpeHHee compoTuBieHue r=5 Om. BHemHs 1enb
notpebasier MmomHocTh P=100 BT. Onpeaenuth cuily TOKa B LIETH, HANpPSHKEHUE, MO/
KOTOPBIM HaXOJIUTCSI BHELIHSS 1I€1b, U €€ CONIPOTHUBJICHUE.

4 cemecTp

1 KoHTpOJIbHAS paboTa
3amanue Ne 1
1. 3akon buo-Casapa-Jlamaca. WHOyKiuss MarHUTHOTO TMOJS  MIPSIMOTO
OCCKOHEUHO JUTMHHOTO ITPOBOJHUKA C TOKOM (BBIBO).
2. MarauTHbIN NOTOK. PacyeT MarHMTHOTO ITOTOKA JJI COJICHOM/IA.
3. 3aKOH NOJIHOTO TOKA B BaKyyMe.
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4. MaruutHbli MOMEHT artoMoB. MarHetuku. HamaramnmuenHocts. CBsi3p €
HaIPsHKEHHOCTBID MArHUTHOrO Ioyisi. MarHuTtHass BOCHPUMMYHMBOCTH —BEIIECTBA.
@opmysia CBS3UM MEXK]IY HAMarHM4EHHOCTbIO M MarHUTHOU
UHIYKIIUEH.

5. Ha pucyHke TIpencTaBI€HO B3aUMOJICMCTBUE
MAarHuTHOTO MOJsl ¢ TOKOM. [lokaxuTe HaIpaBlIEHHE CHIIbI
Awmnepa, IeUCTBYIOIIEW Ha POBOJHUK C TOKOM.

6. DnexTpoMarauTHas HHAYKIMs. Buxpessie Toku. CKUH-2PEKT.

7. Ipoton (Macca npotosa 1,67-107 kr, 3apsx npotona 1,6-10™° Kir), mpoiias B
AJIEKTPUYECKOM TI0JIE YCKOPSIOWIYK pa3HoCTh mnorteHuuanoB 100 kB, Baeren B
OIHOPOAHOE MArHUTHOE Imoje ¢ uHAykKuuedn B=5 Tn nepneHaukyiaspHO JIHHUAM
WHIYKIMW HadaJl BUTATHCS MO OKPYKHOCTH. ONpeAenTh YaCTOTy BpallleHUs IPOTOHA.

8. Karymka quametpom 20 cM, cocrosmas u3 300 BUTKOB IMTPOBOJIOKH, HAXOAUTCSA
B MarHuTHOM nosie. Haiitu cpenuroro 3/1C MHAYKIIMY, BOSHUKAOUIYIO B 3TOM KaTyIlIKe,
€CJIM MHIAYKLWS MarHUTHOTO IOJisi yMeHblaercs B TedeHue BpemeHu 0,04 ¢ ot 3 1o
0T

S

2 KOHTpOJIbHas paboTa
3anganue Ne 1

1. IlpeBpaiieHne SHEPruM NOpPH CBOOOJHBIX TaPMOHUYECKHUX DIIEKTPUUYECKHUX
KOJIeOaHUIX, BBIBOJ THU(PPEpPEHIINATBHOTO YPAaBHEHUS.

2. Kakum uMmyabcom 001a1aeT 31eKTPOMAarHuTHas BOJIHA?

3. IlocTtpouTh wu300pakeHHE TMpeIMETa B pacCceuBalOlled JMH3E U JaTh
XapaKTEPUCTUKY ATOTO M300paKEHHsI, €CIU MPEAMET PACHOJIOKEH MEXAy (POKYCOM U
JIMH30M.

4. 3aK0HBI OTPAXKEHHUS U MIPEIIOMIICHHUS.

5. NuTepdepenius ceera. YCioBUe MaKCUMyMa 1 MUHUMYyMa.

6. Mudpakuus Openens Ha KPYTJIOM OTBEPCTHH.

7. Ha TOHKyIO TUIEHKY B HANpaBJICHUW HOPMAIM K €€ MOBEPXHOCTU NAJAET
MOHOXPOMATHYECKU CBET C JiIMHOW BOJHBI A=500 HM. OTpak€HHBII OT He€ CBET
MaKCUMaJIbHO YCWUJIEH BciencTBue wuHTepdeperiuu. Onpeaenutb MUHUMAIbHYIO
TOJIIUHY IUIEHKH, €CIU NTOKa3aTelb MPEJIOMIICHUS MaTepralia iéHku n=1,4.

8. Ha pudpakimoHHyro pemérky nagaeT HOPMaJbHO MapauleIbHBIN IMy4OK
oenoro ceta. CHEKTpPhl TPETHETO U YETBEPTOrO MOPSAAKA YACTUYHO HAKIIAIBIBAIOTCS
apyr Ha gApyra. Ha kakyro JUIMHY BOJHBI B CIEKTpe UETBEPTOTO MOpsAKa
Hak1aabIBaeTcs rpanuia (A=780 HM) CIieKTpa TPEeThero mopsaka?

3 KOHTpOJIbHAs paboTa
3amanue Ne 1

1. /IBoliHOE My4denpenroMIIEHHUE.

2. Bropoii 3akoH Buna.

3. BribepuTe npaBUIIbHBIN OTBET:

[Tpu HOpMaTBHOM IUCTIEpCHUU a0COTIOTHBIN TTOKA3aTelNb MPEIOMIICHUS CPEIbI

a) BO3pacTaeT ¢ pOCTOM JUTMHBI BOJIHBI; 0) YOBIBACT C POCTOM JTMHBI BOJTHBI;
B) BO3pAcCTaeT C pOCTOM YaCTOThI CBETA; I') YOBIBAET C YMEHBILIEHUEM JIJIMHBI BOJIHBL;
1) HE U3MEHSIETCS.
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4. JlomoTHATE TIPEIOKEHHE: DHEPTHs JIEKTPOMAarHUTHOTO U3Ty4YCHHUS,
MCITyCKaeMOT0 3a €IMHUILY BPEMEHH C €IMHUIIBI TUIOIAA TOBEPXHOCTH Tella B
SIMHUYHOM WHTEPBAJIC YaCTOT SBJISICTCS ...

5. PagnoakTuBHOCTh. 3aKOH PaJHOaKTUBHOTO pacmaa.

6. Omnupuueckas ¢opmyna banbmepa 71 BUIUMOTO CIIEKTpa U3IIyUEHHUs aToMa
Bogopoaa. O6o0ueHHas Gopmyna bansmepa.

7. Ha MeTaymmu4ecKkyto MIacTUHY HApaBJIeH MOHOXPOMATHIECKUHN ITyYOK CBETa C
qactotoit 7,3-10* I'. KpacHast rpanmnua GoTtodddexra Wi aHHOro Matepuana 560
HM. OnpeIeuTh MaKCUMATbHYIO CKOPOCTh (hOTOIJIEKTPOHOB.

8. Jlonuumre siAEpHYIO peakiuio: = Al+n —2+ He .

3.4. TecTtoBbIE 3a1aHUA

[lo muctumummue «WmxeHepHas (Qusnkay MNPeIyCMOTPEHO TMPOBENECHUE
MMACHbMEHHOTO TECTUPOBAHUSI.

[lucbMEHHOE TECTUPOBAHUE UCIOJB3YIOTCS JUISI TMPOBEPKH  HU3YyUYECHHBIX
OoOy4JaroIMMUCs OCHOBHBIX pa3felioB IMPOMJIEHHOIO Marepuaia 3a 2 CceMecTp.
Pe3ynbTaThl TECTHUPOBAHMS  YYUTBHIBAIOTCA MPU  MPOBEICHHUS MPOMEKYTOUHOU
aTTECTAlliH — 3a4€Ta B 2 CEMECTPE

3amanue 1

1) Pemrarot aBe 3anavu:
A) paccuuTBhIBAIOT BpEMs IBUKEHUS MO€3/1a MEXKAY JBYMSI CTAaHIIUSIMHU,
b) paccuuThIBaIOT BpeMsl ABMKEHUS TIO€3/a BAOJb KEJIE3HOIOPOKHON MIIaT(HOPMBI.
[Ipu peniennun Kakou 3aa4u NO€3 MOKHO MPUHSATH 3a MATEPUATBHYIO TOUKY?
l..uA,ub 2. A 3.b 4. vu A, Hu b
2) Ecmu paguyc OKpPYKHOCTH YMEHBIIUTCS B 4 pa3a NP HEU3MCHHOW JIMHEHHOMN
CKOPOCTH, TO YIJIOBasi CKOPOCTH IIPH BPALLEHUH TEJIA [10 OKPYKHOCTH
1. ocranercs npexHen 2. yBenuuuTcs B 4 paza
3. ymeHblHTCH B 4 paza 4. ymenbmutcs B 16 pa3
3) I1pu monbITKE CABUHYTH TBEPOE TEIIO C MECTA BO3HUKACT CHJIA
1. Tpenns nokos 2. TpeHUs KaueHUs
3. TpeHHus CKONbXeHnsd 4. cpen OTBETOB 1-3 HET BEPHOTO
4) MOMEHT WHEpPIUMH TBEPAOrO Tela OTHOCHUTEIbHO MPOU3BOJILHOW OCH, HE
MPOXOJSIIEN yepe3 LIEHTP Macc Tefa, onpeaensercs no hopmye:
1. |=I‘Tl|"2 2. 1 =1 +|’T’d2 3_|:M 4_|:m_I2

C £ 3
5) Hucino konebaHuii, COBEPIIAEMBIX B €AMHUILY BPEMEHU — 3TO ...

6) MarepuanbHas Todka M IBHKETCS 10  OKPYKHOCTH co ckopocTeio V . Ha puc.l
MoKa3aH TpauKk 3aBUCUMOCTU MPOCKIMU V. OT BpeMeHU (7 -€UHUYHBIA BEKTOP
TIOJIOKUTENBHOTO HampasiaeHus, V, —poekius V Ha 310 Hanpasinenue). [Ipu sTom s
HOPMAJIBHOTO A, U TAHTE€HIUAIBHOTO 8, YCKOPEHHUS BBITIOJHSIOTCS YCIOBUSI. . .
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1. a,— yBenuumBaeTcs, a, — yBEIMIMBACTCS 2. a,— MOCTOSIHHO, &, — YBEJIMUUBACTCS
3. ay— IOCTOSIHHO, @; — IOCTOSIHHO 4. a,— yBEIUYUBACTCS, &; — IOCTOSHHO

7) Umnynse Tena maccoit 100 r paBen 1kr-m/c. CKkopocThb Teja paBHa .....

8) CkopocTb JABMKEHHUS Tejla YyBenuumwiaach B 2 pa3za. Kak u3MeHWIach €ro
KUHETUYECKasi YHeprusi?

1. Kunernueckasi s3Heprusi yBeJIMuuiaach B 2 paza
2. Kunernueckasi 3HEprusi yMEHbIIIIACH B 2 pa3a
3. Kunernueckas sHeprus yBeianuuiach B 4 paza
4, Kunernueckas sHeprusi He U3MEHUIIACh

9) Ilpu nBUXKEHUM aBTOMOOWJIS MO BEPIIMHE BBIMYKIOTO MOCTA, PaJdyC KPUBU3HBI
KoTOporo 90 MeTpoB, MacCaXUPbl UCIBITHIBAIOT MTHOBEHHOE COCTOSTHUE HEBECOMOCTH.
DTO NPOUCXOIUT TP MUHUMAIBHOM IMTOCTOSHHOM CKOPOCTH JBHKECHUS

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

10) Ilpu pacdyeTe MOMEHTOB MHEPIIMU Tejla OTHOCUTEIBLHO OCel, He MPOXOISAIINX Yepe3
LIEHTP Macc, MCHoJib3yloT Teopemy lllTerinepa. Ecinum ock BpameHuss TOHKOCTCHHOMU
TPpyOKH TIEpeHECTH M3 IIEHTpa Macc Ha paccTosiHue 2R (puc.), TO B MOMEHT HHEPIIHH
OTHOCHUTEJIbHO HOBOM OCH YBEIIMYUTCS B ...

1.4 paza 2. 3 paza 3.2 paza 4.5 pa3

11) Maremarnueckuii MasgTHUK JIMHOW 10 cM OTBOAST OT MOJIOKEHUS PABHOBECHUS U
oTnyckaroT. CKOJIBKO pa3 3a Bpems 6,28 ¢ KHHETUYECKask SHEPTUsl MAsITHUKA JOCTUTAET
MaKCHMAJIBHOTO 3HAYECHUS?

1.9 2.15 3.20 4.25

12) Tlpu yBemuYeHUM CpEIHEH KBaJpaTHYHOW CKOPOCTH MOJIEKYJ HICAILHOTO Ta3a B
JIBa pa3a U YMEHbLIEHNH KOHIIEHTPAllA MOJIEKYJI B [1BA pa3a JAaBJIEHUE raza

1. yBennunres B 4 paza 2. yBenmu4uTCs B 2 pasa

3. yMEHBIIUTCS B 2 pa3a 4. HE UBMEHUTCSA

13) B Tpex oAMHAKOBBIX COCY/IaX MPHU PaBHBIX YCIOBUSIX HAXOAUTCSA OAMHAKOBOE
KOJINYECTBO BOJIOPOJIA, Tl M a30Ta.

Pacnipenenenune npoekium CKOpoCTEN MOJIEKYJI BOAOPOAA HA TPOU3BOJIBHOE
HanpasieHre X OyAeT OMUChIBaTh KpUBasl. ..
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fiv,)

1.1 2.2 3.3

14) Pabora mno mnepeMENIeHUI0 TOYEUHOIO 3aps/ia BHOJb SKBUIIOTEHIUAIHLHOM
NOBEPXHOCTH paBHA

1) do (@, — 9,) 2) HYJ'IIO 3) 4, 4) ('grad (0)

15) Hanpsi>keHHOCTh 3JIEKTPUUYECKOTO MOJsi B JIAHHOW TOYKE MO MOJYJIIO paBHA CHIIE,
JIEUCTBYIOIIEH Ha

1. 3apsia, NIOMEMIEHHBIN B JAHHYIO TOUKY

2. NOJIOKUTEIBHBIN 3aps/l, TOMEIIECHHBIN B M0OJIE

3. €IMHUYHBINA MMOJ0KUTENBHBIN 3apsi/l, TOMEIICHHBINA B TAHHYIO TOUKY

4. e IMHUYHBIN NOJIOKUTEIbHBIN 3aps/l, TOMEIICHHBIN B MOJIE

16) Maremarnueckoe BhIpaKEHUE 3aKOHA COXPAHECHHS IJICKTPUUECKOTO 3apsjia UMEET
(1401110207 8:3% 01

1. q=ne 2.0, =0,+0,+0;+..+G, 3. >.0,=0 4. > g =consf
i1 i=1 i1

17) UeMy paBHO HampspDKEHHE Ha KOHIIAX MPOBOAHHMKA compoTuBiecHueM 10 Om, ecnu
CUJia TOKa B MPOBOJHUKE 2 OM.

1. 20 B. 2.30B. 3.10B. 4.5B
18) Kakas u3 npuBeieHHbIX HUXKe (HOpMYIT BeIpaxkaeT 3akoH OMa JiJIsl yyacTKa 1enu?

U I
Ll=—; 2.1=-"—; 3 A=IUAt; 4.P=IU; 5.R=p—
R R+r S
19) DnexkTpuyecKkuM TOKOM Ha3bIBAETCH. ..
1. XaoTM4HOE ABMIKEHUE YACTHIL 2. HaMpaBJIEHHOE JIBUKECHUE MOJIEKYJI

3. ynopsiIOU€HHOE IBXKEHUE 3apsKEHHBIX YACTHUII

4. mo0oe MPOU3BOJILHOE IBMKCHHE DJIEKTPOHOB

20) [Ipu yBennyueHU AJIMHBI IPOBOJHUKA B 3 pa3a €ro CONpOTUBICHUE
1) He u3MeHuTCs 2) yBenuuuTcs B 3 paza

3) yMeHbIIHUTCS B 3 pa3a 4) yBenmuuurcs B 9 pa3

3.5. JlabopaTopHasi padora

TemaTtuka nabopaTopHbIX paboT ycranaBimmuBaeTcsi B cootBeTcTBHE ¢ PI'OC BO
10 JaHHOMY HaIpaBJICHUIO OJATOTOBKHU M pabodelt MporpaMMOM TUCIUTIINHBI.

KonuuecTBo BapuaHTOB 3aJaHUM KakK MPAaBUIO COOTBETCTBYET KOJIMYECTBY
00yJarommxcs.

Ilepeyenn Tem J1a0OpPATOPHBIX PpadoT

- W3yuyeHue 3aKOHOB rapMOHUYECKOTO KOJeOaTEIbHOTO JBUKCHUS

- W3yueHune kpyTHIIbHBIX KOJeOaHUM

- Omnpeneneane ko3P (UIMEHTA IMOBEPXHOCTHOTO HATSHKCHHS  KUIKOCTH
METOI0M HaOIIOJICHUS CPhIBA KaTeb

- OmnpeneneHre CKOPOCTH 3ByKa B BO3IYXE METOJOM CTOSTYMX 3BYKOBBIX BOJH

- Ompegenenue BS3KOCTH BO3[yXa, CpeAHEH JUIMHBI CBOOOJHOrO mpoobera,

15



s dexkTruBHOTO IUaMeTpa v 3PGHEKTUBHOTO CEUCHUS

Onpenenenue nokasaresns aguadaTsl

OnpezneneHue TEMIONPOBOAHOCTH MOYBBI

N3yuenue 31eKTpou3MepHUTEIbHBIX TPUOOPOB

N3ydenne 3MeKTpUIecKOro MoJisi METOI0OM 3JIEKTPOJIUTHUECKON BaHHBI
H3mepenue >MeKTpUUECKUX COMPOTUBICHUM

N3yueHne KOHTAKTHBIX SIBJIEHUM U UCCIIEI0BaHNE 3aBUCUMOCTH TepMo-2/[C ot

TEeMIIepaTypbl

I/ISY‘{CHI/IC TCOPHUN K IIPAKTHUKHU HU3MCPCHUA FOpHSOHTaHBHOﬁ COCT&BJ’I}II-OHICI\(JI

MarHMTHOTO MOJIs 3eMIIH C IIOMOIIBIO TAHTCHC-T'aJIbBAHOMCTpPA

NHIyKTUBHOCTH COJIEHOMA

HccnenoBanue BRIHYXIEHHBIX KOJIEOaHH B KOJIEOATEIbHOM KOHTYPE
Ornpenenenue nmokasaress NpeJoMIEHUs CTEKIa IPU MOMOIIHA MUKPOCKOIIA
N3ydenne nosspusanny cBeTa

Uccnenosanue dhororddexra

N3yuyeHue cnekTpa UCIIyCKaHUsl HEOHA U IPaJlyipOBKa CIIEKTPOCKOIA
OnpeneneHre MUPHUHBI 3anpenieHHoN 30861 A E nosynpoBogHuKa

JlaGopatopHble pPaOOTHl BBITIOIHSAIOTCS B COOTBETCTBUU C METOJAUYECKUMHU

YKa3zaHUAMHA 110 BBIIIOJIHCHHIO Jla60paTOpHBIX pa60T 110 AUCHOUIIIINHC «I/IH)KGHCpHa}I

busukay.

3.6. PyOe:xHblii KOHTPOJIb

PyOexHblii KOHTPOJIb MPOBOJUTCS MO UTOTaM H3YyUEHHUS HECKOJIBKUX Pa3/esioB
JUCIUIUIMH B COOTBETCTBUM C pabouyeid NporpaMMol AUCHUIUIMHBL. PyOexkHbIN
KOHTPOJIb TPOBOJIUTCS B MUCbMEHHOU (popme.

l.

2 cemecTp
Bomnpocsl py0eskHoro kourposist Ne 1
Bonpocwi, paccmampusaemvle Ha ayoumopHbixX 3aHAMUAX
Marepuanbnas Touka. Cuctema orcyeTa. AOCOTIOTHO TBEPIOE TEIIO.

2. CKOpOCTb CpeiHssl U MTHOBEHHaAS.

3. IIyTh npu npou3BOJILHON 3aBUCUMOCTH OT BPEMEHH.

4. Yckopenue. CKOpOCTh ¥ IyTh IPU PABHOYCKOPEHHOM JIBUKEHUH.

5. YckopeHue Ipu JBUXKEHHUM Tela C MOCTOSHHOM CKOPOCTBIO MO OKPYKHOCTH

(BBIBON).

6. YrioBas ckopocTb. HanpaBneHue BeKTOpa yriioBO CKOPOCTH.

7. Ilepuon u wactorta BpauieHus. CBA3b C yIrII0BOH CKOPOCTEHIO.

8. YI10BO€ YCKOPEHHUE; CBS3b C TAHTCHIIMAIIBHBIM YCKOPEHUEM.

9. IlepBwiii 3akoH HproroHa. MHepunanbHble W HEMHEPLHUAIBHBIE CUCTEMBI

OTCUCTA.

10. Bropoii 3akon Herotona. Cuna. Macca tena.
11. Tperuii 3akon HetoToHa. HanpaBiienue cui, AEHCTBYIOIMMX HA TENa.
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12. Umnynec Tena. Beipaxenue BToporo 3akoHa Hel0TOHA yepe3 uMmnyJibc.

13. Cuna TsKECTH M BeC Tea.

14. Bec Tena npu IBMKEHUHU ¢ ycKopeHneMm. HeBecoMocTb.

15. Cuna tpenuns. Cuna ynpyrocTu.

16. 3akoH coxpaHEHUsI UMITYJbCa (MOMEHT KOJMYECTBA JIBM)KCHHS) B 3aMKHYTOU
CUCTEME.

17. Pabota u sHeprusa. MOImHOCTb.

18. Kunernueckasi 3Heprusi, BHIBOI (HOPMYJITBI uepe3 paboTy.

19. TloTeHunaNbHOE 1OJIE, KOHCEPBATUBHBIE U TUCCUTIATUBHBIE CUJIBI.

20. [ToreHunanbHas 3Heprust Tena. CBsi3b CUIbI C TOTCHIIMATBLHON YHEPrUEH i
KOHCEPBAaTHUBHBIX CHIL

21. TlomHass MexaHHMYecKassh OJHEpPrus. 3aKOH COXPAHEHHS M MPEBpALLEHUs
SHEPTHUHU.

22. MOMEHT CHJIbI OTHOCUTENBHO OcH. [liteuo cuibl.

23. MoMEeHT HUMIyJibca OTHOCUTENIBHO OCU. CBSI3b C MOMEHTOM CHJIbL. 3aKOH
COXpaHEHUS] MOMEHTA UMITYJIbCA.

24. MOMEHT UHEPIIMU MaTE€pUaIbHON TOUYKU U CUCTEMbI MaTEPUAIBHBIX TOYEK.

25. MOMEHT MHEPLUH OJHOPOIHOTO UINHAPA, OJTHOPOJHOIO CTEPKHS.

26. Teopema IllIteitnepa.

27. Kunetnyeckass 3HEprus BpAIAIOIIETOCA Tela, KWHETUYECKas DHEPTHs Tela,
KaTSIIErocs Mo MOBEPXHOCTH.

28. PaboTa 1 MOIIIHOCTH CHJIBI TIPH BPAIICHUH TeJia BOKPYT OCH.

29. OCHOBHO€E ypaBHEHUE TUHAMUKH BPAIIATEIBHOTO IBUKEHUS TBEPAOTO TEINA.

30. MoMeHT mMmyJibca NMPU BPALICHWM TEJIa BOKPYT OCH. 3aKOH COXPAaHECHMS
MOMEHTa UMITYJIbCA MPU BPAIICHUH Tea.

41. YcnoBue paBHOBECHUS TBEPOIO Tea.

42. IlonsiTue 0 CBOOOHBIX M BBIHYKJICHHBIX KOJICOAHUSIX.

43. T'apmonmyeckue kosiebanus. CmerieHue, CKOPOCTh M YCKOpPEHHE Mpu
rapMOHUYECKUX KojeOanusx. AMIuTyna konebanuii. [lepuoa u yactora kojiebaHUM.

44. MaremaTtuyeckuii MaaTHUK. BwiBon auddepeHmaibsHOro ypaBHEHHUS
rapMoHuYecKux kKosebanuii. [lepuon konebanuit MasTHUKA.

45. TlpyxunHHblii  MasTHUK. BwBon  muddepeHnmnanrbHOro  ypaBHEHUS
rapMoOHUYeCKHUX Kosiebanuil. [lepuon konebaHuit MasiTHUKA.

46. ®uszmyeckuid MasTHUK. BwiBox  auddepeHnnanbHOro  ypaBHEHUS
rapMOHUYECKUX KoneOanuii. [lepuona konebaHuit MasiTHUKA.

47. DOueprus Tena NOpU TAPMOHUYECKUX  KOJEOAHMSIX: KHUHETUYECKas,
MOTEHIMaNbHAs, TOJTHAS.

48. 3aryxaromume kosnebanus. JuddepeHunanibHOoe ypaBHEHHE KOJeOaHUM.
CMmelieHre TpH 3aTyxalolUX KoJieOaHUsX. AMIUIMTYa W TMEepUoi 3aTyXarollux
KoJieOaHmi.

49. Bemyxaennsie koiebanus. uddepenimaibHoe ypaBHEHHE BBIHYKIEHHBIX
KoJeOanuil. SIBneHue pe3oHanca, pe3oHaHCHAs YacToTa.

50. BonHoBoil mporiecc (BosiHbl). OCHOBHOE CBOMCTBO BOJH. [IpomosibHBIE U
MONEPEYHBIE BOJIHBI.

51. JlnmHa BOHBL, CBA3b CKOPOCTH BOJIHBI C JJIMHOM BOJIHBI M YaCTOTOM.
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52. BonmHoBo# ppoHT. BosHOBasI TOBEPXHOCTH, BUIbI BOJIHOBBIX TOBEPXHOCTEH.
53. beryuue BOJIHBI, BEKTOp IUIOTHOCTA MOTOKA JHEPrUM B BOJIHE (BEKTOP
YmMmoBa).

Bonpocul ona camocmosmenvnozo uzyuenus

1. TaHreHHMaJIbHOE W HOPMAJBHOE YCKOPEHHME TpPU JABWKCHUU  II0
KPHUBOJIMHENHOM TpaeKTopuu. [1onHOe ycKOpeHue npu KpUBOJIMHEWHOM JIBUKEHUU.

2. CBsI3b JTMHEHHBIX W YIJIOBBIX BEJMYUH NPH BpallleHUH Tela (IIyTh, CKOPOCTb,
YCKOpPEHHE).

3. MexaHuueckas CUCTeMa.

4. Cuibl BHYTPEHHHUE U BHEIIIHHE.

5. entp macc cuctembl. CKOpOCTh HEHTPA MacC. 3aKOH ABUKEHUS LEHTPA Macc.

6. ConocTaBieHre BEIMYHH MPU MMOCTYNATEIbHOM U BPAIIATEIIEHOM JIBHIKEHUSAX
(Macca, myTh, CKOPOCTh, YCKOPEHUE, cuja, paboTa, MOUTHOCTh, KHHETUYECKAask SHEPT U,
UMITYJIbC, OCHOBHOE YPaBHEHHUE JUHAMHUKH ).

7. Meton BeKTOpHBIX auarpaMm. CIll0)K€HHE JBYX TapMOHUYECKHX KoJeOaHUM
METOJ0OM BEKTOPHBIX JUArpaMM.

8. Jlorapupmuueckuil 1eKpeMeHT 3aTyXaHHsl 3aTyXaroluX KoueOaHuil.

9. KorepentHsle BoHBL. [[pyHIMI CynIepno3uiMy BOJIH.

10. UaTepdepeniust 1ByX BOJIH.

11. Cynepno3uius AByX KOT€pPEHTHBIX BOJH B TOUKE (BBIBOJ).

12. UnTepdepeHius MaKCUMyM U MUHUMYM IPH CIOXKEHUU ABYX KOTE€PEHTHBIX
BOJIH.

Bonpocs! py0e:;kHOro KOHTpOJIst Ne 2
Bonpocwi, paccmampusaemvie Ha ayOumopHbiX 3aHAMUAX

1. OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

2. UneanpHbIii raz. Kakoii ra3 6J1M30K K uacaibHOMY?

3. YpaBHEHHE COCTOSIHMS MACAIBHOIO ra3a Juisl JaHHOM Macchl rasa (ypaBHEHUE
MenpeneeBa — Knaneiipona).

4. YpaBHEHHE COCTOSHHS HJACAIBHOIO ra3a B BHJE 3aBUCUMOCTH JABJICHHS OT
TEMIIEPATYpPhl U KOHLIEHTPALIMU MOJIEKYIL.

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

6. CpenHsisi KBaipaTH4YHasi CKOPOCTb MOJIEKYJI.

7. CBsA3b cpelHEW KMHETUYECKOW YHEPTUM MTOCTYNATEIBHOTIO ABUKEHUS MOJIEKYJ
C TEMIIEpATypPOH.

8. BHyTpeHHSss 3HEprusi TEPMOJUHAMUYECKON CUCTEMBI.

9. Uucno creneHeir cBoOoAbl MOJEKyJ. 3akoH boibiMaHa o paBHOMEpPHOM
pacnpenesieHuy SHEPTUHU IO CTETIEHSIM CBOOO bl MOJIEKYI.

10. CBs13b BHYTpEHHEH YHEPTUU BEIIECTBA C YUCIIOM CTETICHEH CBOOOIBI.

11. IlepBoe HauanO TEPMOIUHAMUKH.

12. Pabota, coBepimaemasi ra3oM Mpu U3MEHEHUH €T0 00bEMa.

13. Tenno€MKOCTh Tena, MOJSIpHAsE U YJENbHAs TEIIOEMKOCTH. TerniaoéMKOCTh
ra3oB: MpHU TMOCTOSIHHOM O0BEME W TpPU TOCTOSIHHOM JaBIICHUH; CBSI3b C UHCIOM
cTenener cBo0oAbl. CBA3b MOJSIPHBIX TEIUIOEMKOCTEH MEXKIY COOOI.
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14. Annabatuueckuit pouecc. [lokazarens aguadatsl, CBSI3b C UUCIOM CTENEHEH
cB0001bI. YpaBHeHue [lyaccona.

15. Kpyroso#i nponecc (1uki). [Ipsmoit u oOpatHeii nukia. KosddummeHt
MOJIE3HOTO JEUCTBUS ISl KpYTOBOr'O Ipoliecca.

16. O6patumMbIii 1 HEOOPATUMBI TEPMOIUHAMUYECKUE TTPOLIECCHI (IIUKIIBI).

17. Cxema 1ukiia pabOThI TEIIJIOBOTO JIBUTATES.

18. Bropoe HayaJi0 TEpMOJMHAMUKH (O HAIPABJICHUH IIEPEX0/Ia TEIIA).

19. Teopema Kapno. LHuxn Kapno. KIIJ[ nukna Kapso.

20. [IpuBen€HHOE KOJMYECTBO TEIIOTHL. DHTPOIHSI.

21. HepaBenctBo Kiaysuyca st sHTponuu (i1 0OpaTUMBIX M HEOOPATUMBIX
MIPOIIECCOB).

22. IIpuHIMD BO3pacTaHus SHTPOIIUH.

23. ®u3NYECKHUI CMBICI SHTPONUH, popMya bosbliMaHa 7151 SHTPONUU.

Bonpocwt ona camocmosamenvroco uzyuenus

1. 3akon [lanbTOHAa.

2.Cpennsisi JuyiiHa CBOOOJHOTO TMpobera MmoJekyd. O(PGEeKTUBHBIN AUaAMETP
MOJIEKY.

3. SIBneHue TEemIonpoBOJHOCTU. 3aKOH TEIIONPOBOIHOCTH Dyphe.

4. SBnenue nuddysun. Macca, nepeHocumas B mpoiecce AudPy3un (3aKkoH
duka).

5. BuyTtpennee tpenue. 3akoH HproTOHA [U1s1 CHIIBI BHYTPEHHETO TPEHUS.

6. JlamuHapHoe U TypOYJIEHTHOE TCUEHUSI.

7. CxeMa nukia paboThl XOJI0AUIBHON MAIlIUHBI.

Bomnpocsl py0eskHOro koHTpoJs Ne 3
Bonpocul, paccmampusaemvle Ha ayOumopHvIx 3aHAMUAX

1. 3akon Kynona. HanpaBnenue cuibl, 1€MCTBYIOLIEN HA 3aps.

2. Hanps»Ke€HHOCTB JIEKTPUYECKOTO TTOJIS.

3. [IpuHIMD CynEPHO3ULINAN IIEKTPUUECKUX TOJIEH.

4. CunoBble JMHUU (JMHUU HAMpPsHKEHHOCTH) 3JekTpuueckoro moss. IlomHoe
YUCJIO JIMHUM, BXOJAIINX U3 TOYEYHOTO 3apsaa.

5. IoTOK BEKTOpa HANPSKEHHOCTH AIIEKTpUYECKOTo oss. Teopema ['aycca.

6. Ilpumenenue TteopeMbl [‘aycca K pacyeTy 5JIEKTPUUYECKHX IMOJEH: IMoJje
OJIHOPOJHO 3apsDKEHHOM IUIOCKOCTH; MOJE€ JABYX Pa3sHOMMEHHO 3apsKEHHBIX
IUIOCKOCTEH; Tmojie OECKOHEUHO 3apsHKEHHOTO LWJIMHIApa; TMoJie  3apsKeHHOU
chepudecKoil MOBEPXHOCTH; MOJIE OOBEMHO - 3apSKEHHON C(EpHI.

7. PaboTa cuJ1 3JIEKTPUYECKOTO TOJIS MO MEPEMEIIEHUI0 TOUEYHOTO 3apsia.

8. LIupKyJsus BEKTOpa HANPSHKEHHOCTH 110 3aMKHYTOMY KOHTYpY.

9. TloreHumanpHas SHEPrUs TOYEYHOIO 3apsAla B IOJE JIPYroro TOYEYHOIO
3apsana. Ilorenuuan. PaboTta mo mepeMenieHuro 3apsa MEXIy TOYKaMU C pa3HbIMU
MMOTEHIHAIAMM.

10. CBsA3p MeXay HaANPSHKEHHOCTBIO JJIEKTPUYECKOrO MOJS M MOTEHUIHUAIOM.
CBs13p pPa3HOCTH NMOTEHLUHMAIOB C HAPSKEHHOCTHIO DJIEKTPUUYECKOTO MOJIS.

11. DkBUNOTEHIIUAIBHBIE TTOBEPXHOCTH.
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12. Tlonapusanus IUAJIEKTPUKA B SJIEKTPUUECKOM I0JIE, BEKTOP MOJIIPU3YEMOCTH
(BEKTOp MOJISPU3ALMM) TUDIICKTPUKA.

13. CBs3p MOJAPU30BAHHOCTA C HAIPSKEHHOCTBIO AJIEKTPUYECKOTO IOJIS.
JusnexkTpruyeckasi BOCIPUUMYHUBOCTD CPEBL, €€ 3aBUCUMOCTh OT TEMIIEPATYPHI.

14. DnekTpuyeckoe mojie B AUAIEKTPUKE, HAPSHKEHHOCTD AIEKTPUUYECKOTO TOJIS.

15. IloBepxHOCTHas IUIOTHOCTh CBSI3aHHBIX 3apsAoB. HamnpsKEHHOCTh MO
CBSI3aHHBIX 3apAJIOB B IUDJICKTPUKE.

16. JludnekTpuyeckass MNPOHUIIAEMOCTb CpPElbl, CBS3b C JAUAJICKTPUUYECKOU
BOCIIPUUMYHUBOCTBIO.

17. Bektop »snexkrpuueckoro cmemenus. Teopema [aycca mis BekTopa
ANEKTPUYECKOTO CMEIICHHS.

18. DKkBUNIOTEHIIMATIbHBIEC TTOBEPXHOCTH BOKPYT MPOBOJIHUKA.

19. IIpoBOAHMK BO BHENIHEM JIEKTPUUECKOM MoJie. HIynnpoBaHHbIE 3apsibl.

20. DNEeKTPOEMKOCTh YEIUHEHHOTO TPOBOHUKA.

21. Kongencatopbl. EMKOCTh IIIOCKOTO KOHJEHcaTopa. EMKocTh mpu
MOCJIEA0BATEILHOM U MAapajIeIbHOM COCITMHEHUSAX KOHJIEHCATOPOB.

22. DHeprus 3apsyKeHHOTO KOHAEHCaTopa.

23. DHeprus ¥ IOTHOCTh SHEPTUHU 3JIEKTPUUYECKOTO TOJIS.

24. Cuna Ttoka. Cuia TOKa B Clydae [IBUKEHUS TMOJOXUTEIbHBIX H
OTpHUIIATEIBHBIX 3apsAA0B. BEKTOp MIOTHOCTH TOKA, CBSI3b C CHJION TOKA.

25. 3akon Oma mjig ydacTKa LENu B HMHTErpabHOM M aud@epeHranbHon
dbopmax. ConpoTHUBICHUE IUIMHAPUYECKOTO IMPOBOAHUKA. 3aBUCUMOCTH YIEIHLHOTO
CONIPOTUBJICHUS OT TEMIIEPATYPHI.

26. ComnpoTUBJIEHHE MOpPU TOCIEAOBATEIBHOM W MapajuieIbHOM COCIUHEHUU
MIPOBOHUKOB.

27. DnextpoaBwxkywas cuna. [lagenue HanpskeHUs Ha HEOAHOPOAHOM y4YaCTKe
menu. 5. 3akoH OMa mjisi HEOAHOPOAHOTO YydYacTKa WENUW B HWHTETPaIbHON U
muddepennransHoi popmax.

28. Pabora m MomHOCTh TOKa. 3akoH Jxoyns—JIeHIla B WHTErpajbHON H
muddepennransHoi popmax.

29. MouHoCTh, pa3BHUBa€Masi MCTOYHMKOM TOKa. MOIIHOCTb, BbIAENsA€Mas B
Harpyske. KoagduiueHnt mone3noro AeicTBusi HCTOUHUKA TOKA.

30. CooTHONIEHNE BHYTPEHHETO CONPOTUBIIEHUS U COITPOTUBIICHUS HATPY3KHU ITPU
MaKCUMaJIbHOM MOJI€3HOI MOIIHOCTH Ha HArpy3Ke.

Bonpocwt ona camocmosamenvroco uzyuenus

1. ITonsspHas MoJieKyJia, 3IEKTPUIECKUHA MOMEHT MOJISIPHON MOJIEKYJIBI.

2. Hemnonsipnas Mosiekyna, OJJICKTPUUECKUH MOMEHT H  TOJSIPU3YEMOCTh
MOJIEKYJIBI.

3. Paanyc-BeKTOp IEHTpa TSXKECTU MOJOKUTEIBHBIX U OTPUIIATEIBHBIX 3aPsI0B.

4. DnexkTpuyeckuil Aumnosb. HamnpssKeHHOCTh HAa OCH JMMOJA, Ha MPsSMOU
MEePIECHIUKYIJIIPHOW OCU JUTIOJIS.

5. VYcnoBusi paBHOBecHs 3apsiloB Ha NPOBOJHUKE B 3JIECKTPUUECKOM IIOJIE.
Pacnpenenenue 3aps10B 0 NOBEPXHOCTH.

6. EMKoCTb 1mapa.

7. DHEprusi CUCTEMbI TOUEUHBIX 3aPSJIOB.
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8.CBepXnpoBOAMMOCTb.
9. 3akonbsl Kupxroda.

3 cemecTp
Bomnpocsl py0eskHOro KoHTpoJs Ne 2
Bonpocwi, paccmampusaemvlie Ha ayOumopHbiX 3aHAMUSX

1. MarauTHO€ nojie. MaruuTHasi UHAYKIUS, IPUHINUI CYTIEPIO3UIIMA MAarHUTHBIX
nosieid. CUIIOBBIE JINHUM MArHUTHOTO TOJIS.

2. 3akon buo- Casapa- Jlamnaca.

3. MarauTHasi UHIYKIHS OPsIMOTO MTPOBOJHUKA C TOKOM.

4. Cuna Jlopenua. HampaBneHnue cuiibl, ACHCTBYIOIIEH Ha MOJOXKHUTEIbHBIN M
OTpHUIIATEIBHBIN 3aps/Ib.

5. 3akoH Amriepa. DU3NYECKHUI CMBICIT BEKTOPA MArHUTHOW UHAYKIIMU B.

6. Cwia B3aUMOJICHCTBUSA JBYX OECKOHEUHBIX MPAMBIX MPOBOJHUKOB C TOKOM.
[IpaBuio neBou pyku.

7. Cuna 1 MEXaHUYECKUH MOMEHT, IEUCTBYIOIINE HA 3aMKHYTBIN KOHTYpP C TOKOM
B MAarHUTHOM T0Jie. MarHUTHBIM MOMEHT KOHTYpa C TOKOM.

8. MarHuTHast UHAYKUHUS B HEHTPE KPYTOBOrO KOHTYpa C TOKOM.

3. MarHuTHBIN NOTOK.

4. Pabota, coBepiliaeMasi pu MepeMeIieHUH TPOBOJIHUKA C TOKOM B MarHUTHOM
oJie.

9. IloTOK BEKTOpa MarHUTHOW HHAYKIIUU YEPE3 3aMKHYTYIO [IOBEPXHOCTb.

10. Teopema ['aycca nis BEKTOpa MarHUTHOM MHIYKIIVH.

11. IHupkynsauus BEKTOpa MATHUTHOW MHIAYKIHMHU B 1O 3aMKHYTOMY KOHTYpPY IUIs
MPSIMOTO TOKA.

12. MarnutHas uaaykuus B conenounpa.

13. MaruuTHast UHOYKUHS BHYTPU MarHeTUKa.

14. BexTop HaMarHM4eHHOCTH J.

15. HanpsixkenHocTh MarauTHOrO mojst H, cBsizb ¢ B u J.

16. Hupkynsamus Bekropa H (3axkon momxoro Toka ajs H).

17. MarauTHasi BOCHPUUMYHUBOCTb, CBSI3b C MATHUTHON MTPOHUIIAEMOCTHIO.

18. MarautHasi IpOHUIIAEMOCTh, €€ PU3UUECKHI CMBICTT.

19. Buasl maruetrkoB. Jluamaruetnku. O0bsICHEHUE TPUYMHBI THaMarHeTU3Ma.

20. [TapamaraeTuku. 3akoH Kropu i1 mapaMarHeTUKOB.

21. ®eppomarnetuku. OcHoBHasi (HysneBasi) KpuBas HaMarHUYMBaHUS.
3aBHUCUMOCTh MarHuTHoOM nponunaemoctu ot H. Ilernsa rucrepesuca.

22. OObsicHEeHME  NPUYUHBI deppomarHeTu3mMa  (OCHOBBI  TEOpPUHU
dheppomarseTuszma).

23. DnexkTpomarHutHas UHAYKUM. MHnykuuonHsiil Tok. [IpaBumno Jlenua.

24. OJ1C vHIyKIMU B IPOBOJAHUKE, IBHXKYILIUMCSI B MATHUTHOM TIOJIE.

25. IonHbIil MarHUTHBIN TOTOK (TOTOKOCHEIJIEHHUE).

26. Camounaykiusi. UHaykTHBHOCTD. UTHAYKTUBHOCTH COJIeHOUIA (BBIBO).

27. 91C caMOUHIYKIIUH.

28. DHeprusi MarHuTHOTO MoJjst. [[10OTHOCTh 3HEPTUM MATHUTHOTO TOJISI.

29. Buxpesoe snekrpudeckoe nojie. Toku dyko. CkuH-3(DexT.
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30. [upkynsiiusi BEKTOpa HANPSHKEHHOCTH AyekTpuueckoro monst E 1o
3aMKHYTOMY KOHTYPY C YY4ETOM BUXPEBOIO JIEKTPUUYECKOTO MOJIS.

Bonpocul ona camocmosmenvnozo uzyuenus

1. CBsI3b MEXIYy CKOPOCTBIO CBETA, JIEKTPUYECKON U MArHUTHON ITOCTOSIHHBIMH.

2. MarauTHasi MHIYKIUSA HA OCU KPyTOBOT'O KOHTYpa C TOKOM.

3. PaboTa npu moBOpOTE KOHTYpa C TOKOM B MarHUTHOM IIOJIE.

4. OpOuTanbHblii MarHUTHBIA M MEXAHWYECKH MOMEHTHI. [ MpOMarHuTHOE
OTHOLIEHUE. MarHuTOMEXaHUYECKUE SIBJICHUS.

5. CoOCTBEHHBIE MEXaHNUYECKUH (CTIH) U MAarHUTHBIM MOMEHTHI 3JIEKTPOHA.

6. KecTkue u Markue peppoMarHeTUKH.

7. Touka Kropu. 3axon Kropu — Belicca 1 peppomMarHeTukoB.

8. Tok npH 3aMBIKaHUU U PA3MBIKAHUHU LIEIIN.

9. Tok cmenienus. ILnoTHOCTE TOKa cMmeieHus. [ITOTHOCTH MOHOTO TOKA.

10. [upkyssauus BeKTOpa HAIPsLDKEHHOCTH MarHUTHOro noiist H mo 3amMkHyTOMY
KOHTYpY C YYETOM IOJHOTO TOKa.

Bonpocsl pyde:kHOro KOHTpOoJisi Ne 2
Bonpocul, paccmampusaemvie na ayoumopHulx 3aHAMUAX

1. YpaBHenus Maxkcgemia B nuddepeHiuanbHoi popme.

2. BonnoBele ypaBHeHusA i HanpsbkeHHocten E  wm H, ckopocth
ANEKTPOMArHUTHBIX BOJIH.

3. CBsa3b BexkTopoB E 1 H B 371€KTpOMarHuTHON BOJIHE.

4. BekTop MJIOTHOCTM NOTOKA SHEPTUM B AJIEKTPOMATHUTHOM BoJHE (YMOBa—
[ToitnTHHTa). CBETOBBIE JTYYH.

5. CBeTOBOM BEKTOp, XapaKkTep KoJeOaHuil CBETOBOTO BEKTOPA.

6. AOGCOJIFOTHBIN MMOKa3aTeNb MPETOMIICHHUS, CBSI3b C AJIEKTPUUYECKON U MAarHUTHON
IIPOHULIAEMOCTBIO cpefpl. [Jucnepens cBera.

7. JInuHa 1 yacToTa CBETOBBIX BOJH. CBS3b JIMHBI M YaCTOTHI CBETOBOM BOJIHBI B
Cpele U BaKyyMe.

8. JIBolicTBEHHAas MPUPOIA CBETA.

9. OCHOBHBIE 3aKOHBI OITHUKHU.

10. AGCONIOTHBIN U OTHOCUTEIBHBIN MOKA3ATENH MPETOMIICHHUS.

11. Cuna cBera. OCBEIEHHOCTb.

12. CB4a3p mokazarens NpPeJOMIICHUS CBETA CO CKOPOCTBIO CBETa B Cpele, C
ANEKTPUYECKUMH U MATHUTHBIMHU XAPAKTEPUCTUKAMU CPELBI.

13. CBA3b JJIMHBI K YaCTOTHI CBETOBOM BOJIHBI B CPEJE U BAKyyME.

14. EcTecTBEHHBIN U NOJSIPU30BAHHBIN CBET.

15. [Ipunuun depma; onTUYECKAs! AJIMHA Ty TH.

16. UnTepdepennus cera. Dusndeckas npuyrHa HHTEp(PEpeHITUN.

17. KorepenTtHbie BoJHBI. Pa3HOCTH (ha3 mpu HAJIOKEHUU JBYX BOJIH.

18. Mutepdepeniins cBeTa Npy HAJIOKEHUU ABYX KOT€PEHTHBIX BOJIH.

19. OnTuueckass pa3HOCTh XOAa M pa3HOCTb (a3 JABYX KOT€PEHTHBIX BOJH OT
MCTOYHUKA CBETA IPU NMPOXOKACHHUH 110 IBYM CpEZlaM B TOUKY.
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20. YcnoBusi uHTepGEpPEHIIMOHHBIX MAaKCUMyMa M MUHUMyMa MpHU HaJO0KEHUU
JBYX KOI€PEHTHBIX BOJIH.

21. ITpunuumn I'toiirexca.

22. BoiaHOBOI (PpOHT; BOJIHOBAS TOBEPXHOCTb.

23. udpakuus cBeTa, BUAbl AUGPaKIUU; O0ObSICHEHUE C TOMOIIBIO MPUHIIKIIA
I'roiirenca.

24. ITpunnun I'tolirenca-®penens. 3ousl Openens. [loctpoenue 300 Openensi.

25. ludpakuus Ha KPYTJIOM OTBEPCTHH.

26. ludpakumoHHast KapTUHA Ha KPYTIIOM JTUCKE.

27. Mudpakuus Opaynrodepa Ha MIETH, YCIOBUS AUPPAKIIHOHHBIX MAKCUMyMa U
MUHHUMYMa.

28. Hanpasnenue (yroa) MakCUMaabHONM M MUHUMAJIbHOM MHTEHCUBHOCTH CBETA
pU TUPPAKIUKU HA IIEIH.

29. JIudpakuuoHHas peuieTka. YCJIOBHS max M min OcCBeHleHHOCTH. Ywucio
IJIaBHBIX MAKCUMYMOB.

Bonpocul ona camocmosmenvHo2o uzyuenus
1. IITOTHOCTB SHEPIUU B 3NEKTPOMATHUTHOMN BOJIHE.
2. IImOTHOCTH MOTOKA YHEPTUU B AIEKTPOMATHUTHOM BOJIHE.
3. MaTeHCUBHOCTH cBeTa. CBSI3b CO CBETOBBIM BEKTOPOM.
4. JlaBneHue cBeTa Ha MOTJIOMIAIONITYIO IOBEPXHOCTb.
5. Ilnmockoe u cepudeckue 3epkaa.
6. SIBneHnE MOJTHOTO BHYTPEHHETO OTPAXKECHUS.
7. JIunzsl. ®opMysa TOHKOW JIMH3BI.
8. CeeToBoM NMOTOK. DYHKIIMSA OTHOCUTENBHOMN CIIEKTPATbHON YyBCTBUTEIBHOCTH
ria3a (pyHKIus: BUTHOCTH).

Bomnpocsl py0eskHOro koHTpoJs Ne 3
Bonpocul, paccmampusaemvle Ha ayOumopHbix 3aHAMUX

1. JIucniepcus cBeTa.

2. ITornomenue cpeta. 3akoH byrepa.

3. Paccesiue ceta. 3akoH Panes.

4. Tlnockomnonsipu3oBaHHbl cBeT. CTeneHb MNOJSPU3ALMNA €CTECTBEHHOIO H
MJIOCKOMOJSPU30BAHHOTO CBETA.

5. Uro mnpexacTaBisioT coOoW monsipuzaTop U aHanuzarop? Mx ponb mnpu
M3YYEHUU TOJISIPU3ALIMH CBETA.

6. [IpoxokneHue cBeTa yepe3 OAWH MOJISPU3aTOP, MHTEHCUBHOCTD MPOILEIIETO
CBeTa.

7. VIHTEHCHBHOCTH CBE€Ta, MPOIICMAIIETO 4Yepe3 [iBa TMOJApHU3aTopa. 3aKOH
Mauttoca.

8. Tlonmspuzanus cBeTa NMpU OTPAXKEHUU M NPEIOMIICHHUM HA TPaHULE JIBYX
JUAJIEKTPUKOB.

9. Vron bprocTtepa mnpu OTpaKE€HUM U MPEJIOMICHUM Ha TPAHUIE JBYX
JUAJIEKTPUKOB.

10. TeruioBoe u3nydyeHne. DJHEPreTUIECKas CBETUMOCTD Tea.
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11. UcnyckaTenbHasi U OTJI0MIATENbHAS CIOCOOHOCTH.

12. CBs13b SHEPTreTUYECKON CBETUMOCTH C UCITYCKATEIBHOM CIIOCOOHOCTHIO TENa.

13. CBsi3p HUCHyCKaTeIbHBIX criocoOHOCTer Tenma I (o) u r (1) g omHOTO
ydacTKa CIeKTpa.

14. A6comotHo yepHoe Teno. Cepoe Teo.

15. CooTHoOIIEHHE UCTTYCKATENbHBIX U MOTJIOMATEIbHBIX CIIOCOOHOCTEN CUCTEMBbI
T€J, HAXOAAIIMXCA B TEINIOBOM PaBHOBECHH.

16. Kpurepuii TeroBoro uznyuyenus. 3akoH Kupxroda.

17. ®ynkuus Kupxroda u ee puznyeckuit CMbICI.

18. 3akon Credana-bonbimana.

19. I'padpuueckas 3aBucumocts GyHkiuu Kupxroda ot 1yiMHbBI BOJTHBIL.

20. 3akoH cmemienus Buna.

21. ®opmyna IDlmanka, uyro oHa omnuceiBaer? lIpenmnosoxkenus, Jlexammue B
OCHOBE (POPMYJIBI.

22. ®orordpdext. Buenmnuit u BHyTpeHHUN HOTOIPhEKT.

23.BonbTraMiiepHasi XapakTepuCcTUKa BHEIIHETO (oTodPdekTa u ee 00bsICHEHHE.
3a1epKUBAIOILEE HAIIPSKEHUE.

24. Tpu 3akoHa BHemHero horodddexra.

25. O6bscuenue GpoTodrhdexra ¢ TOMOIIBI0 KBAHTOBON TEOPUH.

26. ®opmyiia DUHIITEHHA 17151 BHEIIHero potorddekra.

27. OnsiThl Pe3epdopaa. Anepnas moaens atroma Pesepdopna.

28. Bropoii 3akoH HproTOHA 17151 37IEKTPOHA, ABHXKYILIETOCS BOKPYT S1pa.

29. IIpotuBopeuns mosenu atoma Pezepdop/ia ¢ ONBITHBIMU TaHHBIMHU.

30. Coektp aroma Bomopoaa. Popmyna bambmepa. Ha d4ro yka3biBaer
JIMHENYAThIN CIIEKTP aToMa BoJaopoaa?

31. Iloctynars! bopa.

32. CBA3b 4YaCTOThI U3TYUEHHUS C SJHEPTUSIMU YPOBHEN NIPU KBAHTOBOM IEPEXO/IE.

33. Omnpenenennie CBA3U pagnyca n-oi OpOUTHI SIEKTPOHA B BOJIOPOIOTIOIOOHOM
aToMe C HOMEPOM OpOUTHI.

34. Tlepssiit bBopoBckwit paguyc opoOUTHI.

35. I'maBHOE kBaHTOBOE 4Kcyio. OCHOBHOE U BO30YKICHHOE COCTOSIHHE aTOMa.

36. JlnvHa BoHBI 110 Ae bpoiinto.

37. B uem oTamyue CBOKMCTB MUKPOYACTHUIl OT CBOMCTB MaKpO4YacTULl?

38. CooTHomieHnue HeonpeaeneHHocTel I'eitzenoepra.

39. Kak 3aBUCAT HEONPEAETEHHOCTh KOOPJANHATHI U CKOPOCTH YACTUIBI OT MACChI
JaCTULBI?

40. CoOTHOILIEHNE HEONPEIEICHHOCTEN 11l SHEPTUU U BPEMEHH.

41. KBaHTOBBIE UHCIIA.

42. Coun. CniuH snektpoHa. [Ipunuun 3anpeta [aymnu.

43. Ctpoenue sigpa. JHeprus cBsizu B siape. [[poTOHBI 1 HEUTPOHBI.

44. a, B, y-u3myuyeHusl.

Bonpocwl 0na camocmoamenvrnozo usyuenus
1. Buabl CieKTpOB: TMHEWYATBIN, MOJIOCATHIN, CIIIOIIHOM.
2. EcTecTBEeHHBIN CBET, NOJIIPU30BAHHBIN CBET, MNIOCKOCTh MOJISIPU3ALIUH.
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3. BpamuieHue miocKOCTH MONSPU3ALNKY BEIECTBAMU IIPU ITPOXOKIAECHUU CBETA.

4. ®oton. Macca, sHeprus, uMmitysbc. OCHOBHbIE CBOMCTBA (hOTOHA.

5. CxopocTh aBuxkeHus: (POTOHA B BEIIECTBE.

6. /laBiieHne cBeTa Ha MOTJIOMIAIOIIYI0 U OTPAYKAIOULYIO TOBEPXHOCTH.

7. KopiiycKyJISpHO-BOJHOBOM JyaJIn3M CBOMCTB BEILIECTBA.

8. BBIUKCINTG IJIMHY BOJHBI 1€ Bpoiis yacTuilel Maccoil 1 r, IBMXKYyIIEHUCS CO
ckopocThio 10 m/c.

9. KakoBa HeompeneneHHOCTh KOOPAMHATHI AJIEKTPOHA B AJIEKTPOHHO-TYYEBOU
Tpy6Ke (V=107 m/c; v=10° m/c; m=9,11.10"* kr)?

10. KakoBa HEonpeaeIeHHOCTh CKOPOCTH AJIEKTPOHA B aTOMe Bojioposia? Pasmep
atoma 10-10 M.

11. YeM 00OBACHSIETCS HEONIPEAEICHHOCTh YaCTOThI U3Ty4EHUA?

12. YacTunel 0IMHAKOBOM IPUPOJIBI B KIIACCUYECKON M KBAHTOBOW MEXAHHKE.

13. Monenu siapa.

3.7. IIpoMexxkyTOUYHAS aTTECTALIUA
B cooTBercTBUMU ¢ yueOHBIM IUTAHOM IO HampaBieHuio moArotoBku 35.03.06
ATrpouHXEHEepHs MPOMEXYTOUHAs aTTecTaluy No aucuuiuinae « MHxenepHas Gusnka
IPOBOAUTCS BO 2 CEMECTpe — B BHJE 3adera, B 3 CEMECTpE — OK3aMmeHa. B
AK3aMEHAlMOHHBIX OUJIeTaX MPUCYTCTBYIOT CUTYallMOHHBIE 33]1a4H, [IPEACTABICHHbBIC B
BH/JIC PACUETHBIX 3aJaHUM.

Bonpocsl, BBIHOCUMBIE HA 3a4eT (2 ceMecTp)

1.MarepuanpHast Touka. Cuctema orcuera. AGCOIIOTHO TBEPI0OE TEIIO.

2.CKOpOCTb CpeJiHssl U MTHOBEHHAS.

3.IlyTh npu npou3BOIBHON 3aBUCUMOCTH OT BPEMEHH.

4.Yckopenue. CKOpOCTh U ITyTh IPU PAaBHOYCKOPEHHOM JIBH)KCHUHU.

5.YckopeHue npu JBHXKEHHH Tejla C MOCTOSIHHOW CKOPOCTBIO MO OKPY>KHOCTHU
(BBIBON).

6. Yrnosas ckopocTs. Hanpasnenue BeKTopa yrioBoil CKOPOCTH.

7. Ilepuon m wacrora BpauieHus. CBsA3b C yIII0BOH CKOPOCTHIO.

8. YrnoBoe yckopeHue. CBS3b JIMHEMHBIX W YIVIOBBIX BEJIIMYMH INPHU BPALICHUH
Tena (MyTh, CKOPOCTh, YCKOPEHHUE).

9. 3akon HeroToHa.

10. Umnynec Tena. Beipaxkenue BToporo 3akoHa HeloTOHA uepe3 UMIyJibC.

11.Cuna tsxectu u Bec tena. Cuna tpenusi. Cuiia ynpyrocTu.

12.Mexannueckasa cucrema. Cuiibl BHyTPEHHUE U BHEIIHUE. 3aKOH COXPAHEHUS
UMIyJIbca (MOMEHT KOJIMYECTBA JBUKEHUS) B 3AMKHYTOW CUCTEME.

13.Ientp macc cucteMbl. CKOPOCTH IIEHTPA Macc. 3aKOH JBUKEHUS LIEHTPa Macc.

14.PabGota u sHeprus. MoniHoCTh. DHEprusl.

15.1TonHas MexaHn4deckas S3Heprus. 3aKOH COXPaHEHUS U MPEBPALLIECHUS YHEPTHH.

16.MoMeHT cuIbl OTHOCUTENBHO OCH. [l11e4o cuisbl.

17.MoMeHT umIyJibca OTHOCUTENBHO OCU. CBA3b C MOMEHTOM CHJIBI.

18.3ak0oH coxpaHEHHsI MOMEHTA UMITYJIbCA.
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19.MoMeHT MHepUUH MaTE€pUaTIbHOM TOYKHM U CUCTEMbI MATEPUAIbHBIX TOYEK.
Teopema IllTennepa.

20.KuHeTnueckast SHEprus BpalllaloIerocs Tea.

21.0OcHOBHOE ypaBHEHNE JUHAMUKH BPAIIATEIILHOTO IBUKEHUS TBEPAOTO TEIA.

22.MoMeHT uMIyJibca MPU BPAUIEHWU Tela BOKPYT OCH. 3aKOH COXPAHEHUS
MOMEHTA UMITYJIbCA MPH BPAIICHUU TeNa.

23.I'apmonnyeckue koneOanusi. CMelieHne, CKOPOCTh W yCKOpPEHUE Tpu
rapMOHHYECKUX KoyeOaHUsIX. AMIUTUTYAa Kosnebanuii. [lepuon n gacrora xoneGaHmil.
YpaBHEHUsI TapMOHUYECKHUX KOJIEOAHUI.

24 DHepruss Tena NOpU  TAPMOHHUYECKHX  KOJEOaHWSX:  KHHETUYECKas,
MOTEHIMAIbHAS, TIOJTHAS.

25 3aryxaromue konebOanus. JuddepeHnmaabHoe ypaBHEHHUE KOJICOAHUH.
CMmelieHre TpH 3aTyXaroluX KoJie0aHUsAX. AMIUIMTYa W NEpUOi 3aTyXaroLIUX
koneOanui. JlekpeMeHT 3arTyxaHus. JlorapupMuyeckuil JEKpEeMEHT 3aTyXaHUs
3aTyXarluX KojaeOaHu.

26.BeinyxneHHble Konebanusl. SIBleHne pe30HaHca, pe30HaHCHAs YacToTa.

27.BonHOBOM mporiece (BosiHbI). OCHOBHOE CBOMCTBO BCeX BOJH. JlJIMHA BOJIHBI,
CBSA3b CKOPOCTH BOJIHBI C JUIMHOM BOJIHBI M YaCTOTOM.

28.BonHoBoe uncio. YpaBHeHue oeryuieit cepuueckoi BOIHBI.

29.OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUH.

30.1neanpHblil ra3. YpaBHEHHE COCTOSIHUS MJICATBHOTO ras3a Jyisl JaHHOW MacChl
ra3a (ypaBHeHne MenneneeBa — Knaneiipona).

31.BpIBOI OCHOBHOTO YPaBHEHUS MOJIEKYJISIPHO — KHHETUYECKOM TEOPUH Ta30B.

32.CpenHsisi KBaApaTU4HAs CKOPOCTb MOJIEKYJN. CBs3b CpeIHEN KHUHETHYECKOU
SHEPIUU MOCTYMATEIBbHOTO JBUKEHUS MOJIEKYJI C TEMIIEPATYPOH.

33.Bnennsa nepeHoca. 3akoH TemionpoBogHocTH Pypre. 3akoH Puka. 3aKkoH
HproTOHA 151 CHIIBI BHYTPEHHETO TPEHUS.

34 BHyTpeHHSs1 SHEPTrUsi TEPMOAUHAMHUYECKON CUCTEMBI.

35.Yucno creneHedt cBOOOIBI MOJIEKYJ. 3akoH boibliMana O paBHOMEpPHOM
pacnpezieIeHuy SHEPTUU 0 CTENEHSM CBOOOIbI MOJIEKYJI.

36.Ilepeoe Hawasio TepmoauHamuku. PabGorta, coBepiraemas Tra3oM IpU
W3MEHEHUU ero 00béMa.

37.Tenno&€MKOCTh ra30B: MPU MOCTOSIHHOM 00bEME U MPU MOCTOSHHOM JaBJICHUY;
CBSI3b C YHCJIOM CTerNeHe cB0001bl. CBSI3b MOJISIPHBIX TEMJIOEMKOCTEH MEXKTY COOOM.

38.Anuabaruueckuii mporecc. [lokazatens anuadarsl, CBSI3b C YUCIOM CTETCHEH
cB00ObI. YpaBHeHue [lyaccona.

39.CBs13b BHYTPEHHEN SHEPTUM rasza ¢ MokazaTesneM aauadathbl, TeMIEpaTypor 1
JaBJICHUEM.

40.Kpyrosoii mnpouecc (umki). IIpsmoit u oOpatubiii 1uki. Koaddurument
MOJIC3HOTO JICUCTBUS ISl KpyroBoro mporiecca. OOpatumbli W HEOOpaTUMBIN
TEPMOJMHAMUYECKUE MPOLECCHI (IIUKIIbI).

41.Cxema nuksia paboThl TEIUIOBOTO JBUTATEIS.

42.Btopoe Hayano TepMOJMHAMUKHU (O HAMpaBJIEHUU Nepexoja Temia). Teopema
Kapno. Huxn Kapro. KIIJI nukna Kapso.
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43.1lpuBenéHHOE KOJMYECTBO TEIUIOTh. OHTponud. I[IpuHiun Bo3pactaHus
SHTPONUHU.

44. 3akon Kynona. HanpaBieHue cuiibl, I€MCTBYIOLIEH Ha 3apsi/I.

45. Hanpske€HHOCTh 3l€KTpUudecKoro moss. [IlpuHuun cynepno3nnmumn
ANEKTPUYECKUX MOJIEH.

46. IToTok BEKTOpa HAIIPSIKEHHOCTH JIEKTpUUECKOro nojst. Teopema ["aycca.

47. PaboTa crI 3JIEKTPUYECKOTr0 MOJIs IO MEPEMELIEHUIO0 TOUEUHOTO 3aps/a.

48. Hupkynsauust BEKTOpa HaIPsLDKEHHOCTH IO 3aMKHYTOMY KOHTYDY.

49. IloreHuMaibHAsE SHEPTUs TOYEYHOIO 3apsiia B MOJE JPYroro TOYEHYHOIO
3apsga. [lorennuman. Pabota mo mepeMerieHuio 3apsaa MEXIy TOYKAMH C Pa3HbIMU
MOTEHI[UATAMH.

50. Cps3p MexAy HaIpPSHKEHHOCTBIO 3JIEKTPUYECKOrO MOJISI U MOTEHIUAIOM.
CBsi3b  Pa3HOCTM TMOTEHUMAJIOB C HANPSDKEHHOCTBIO — 3JIEKTPUYECKOTO  IMOJIS.
OKBHUINOTEHIMAJIbHBIE TOBEPXHOCTH.

51. DnexkTpuyeckoe moJie B IU3JIEKTPUKE, HANPSIKEHHOCTD AIEKTPUIECKOTO TOJIS.
JuaniekTpuueckass ~ NPOHULAEMOCTb  CPEBI, CBA3b  C  JMDJIEKTPUYECKOMN
BOCIIPUMMYHUBOCTBIO.

52. Bekrtop »anekTpuueckoro cmemeHus. Teopema I'aycca 1 BekTopa
AIEKTPUYECKOTO CMEILICHHUS.

53. DAEKTPOEMKOCTh YEAMHEHHOTO MPOBOIHUKA. EMKOCTB 1Iapa.

54. KonpgeHncaropel. EMKOCTP TIJIOCKOTO  KOHJEHcaropa. EMKOCTh mpu
MOCJIEIOBATEILHOM M MMAPaJUIEIbHOM COEIMHEHUAX KOHJEHCATOPOB.

55. DHeprus cucTeMsbl TOYEYHBIX 3apSAA0B. DHEPTHS 3apSKEHHOIO KOHIEHCATOPa.
DHeprus 1 MIOTHOCTb SHEPTUH SJIEKTPUUYECKOTO MOJIS.

56. Cuna Toka. BekTop III0THOCTH TOKA, CBSI3b C CHJION TOKA.

57. 3akon Oma nansi ydacTKa Lend B MHTErpajgbHOM M auddepeHnnanbHoN
¢opmax. ConpoTHBICHHE HMIMHAPUYECKOTO MPOBOJHUKA. 3aBUCHUMOCTH YIEIBHOIO
CONIPOTUBJIEHUSI OT TEMIIEPATYPHL.

58. DnexrponBmwxkymas cwia. [lanenue HanpspKEHWS HA HEOJHOPOJAHOM Y4aCTKe
uenu. 3akoH Owma Wil HEOAHOPOAHOTO ydYacTKa UENW B HHTETpalbHON U
muddepennranbHOl popMax.

59. Pabora m momHOCTh TOKa. 3akoH Jlkoyns—JleHiia B uWHTErpajibHOM U
muddepeHnmanbHon hopmax.

60. MoiHOCTh, pa3BuBacMasi MCTOYHUKOM TOKa. MOIIHOCTb, BbIAE/ISEMas B
Harpyske. KoadduimeHT noiae3Horo a1eMcTBUsl HCTOUHUKA TOKA.

Bonpocsl, BBIHOCUMBIE HA IK3aMeH (3 cemecTp)

1. MarautHoe nojie. MaruuTHasi UHAYKLMSL, IPUHIUIT CYTEPIIO3UIIMH MarHUTHBIX
nonei. CuitoBbi€ JIMHUU MarHUTHOTO noJist. 3akoH buo- CaBapa- Jlamnaca.

2. Cuna Jlopenua. 3akoH Awmmnepa. Cuna B3auMOAEUCTBUSA JIBYX OECKOHEUHBIX
MPSAMBIX TPOBOJIHUKOB C TOKOM.

3. MarHuTHBIN NOTOK.

4. IloTok BEKkTOpa MarHUTHOM WHAYKLUMU 4Yepe3 3aMKHYTYIO IOBEPXHOCTD.
Teopema ['aycca s BEKTOpa MarHUTHOM MHIYKIIAH.
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5. Hupkynsuus BEKTOpa MarHUTHOM MHAYKUMH B MO 3aMKHYTOMY KOHTYpY IUIs
npsiMOro Toka (BbIBOM). 3aKOH MOJIHOTO TOKA JIJIi BEKTOpAa MarHUTHOW MHAYKIUHU B u
IUIS1 HAIIPSKEHHOCTH MarHuTHOro nostst H.

6. MarauTHasi IpOHUIIAEMOCTh 1 , €€ (PU3NYECKUIA CMBICI.

7. Bunpl MarHetukoB. [lnamarnetuku. Ilapamarnetuku. @PeppOMarHeTHKH.
ITetns rucrepesuca.

8. DnekTpomarauTHas UHAYKIUA. UHnykimonHsiil Tok. [IpaBuno Jlenia.

9. Camounaykuus. HWuaayktuBHOCTh. WHAykTMBHOCTH coneHoupa. OJIC
CaMOUHTYKIIUH.

10. DHeprust MarHUTHOTO 10J1s. [[TOTHOCTH SHEPTUY MATHUTHOTO TOJIA.

11. YpaBuenus Makcsesia B quddepenunansoit hopme. BonHoBbIE ypaBHEHUS
1U1st HatpsbkeHHocTel E u H, ckopocTh 37IEKTPOMarHuTHRIX BOJIH.

12. TI1OTHOCTH SHEPTUH B DJIEKTPOMArHUTHON BOJIHE.

13. CBeToBOM BEKTOp, XapakTep KojaeOaHuii CBETOBOIO BEKTOPA.

14. JInvHa 1 4acToTa CBETOBBIX BOJMH. CBSA3b JJIMHBI U YaCTOTHI CBETOBOM BOJIHBI
B CpEJIE U BaKyyMe.

15. NutencuBHOCTH cBeTa. CBS3b CO CBETOBBIM BEKTOPOM.

16. Ilpunuun @epma; onTUYeCKas JJIMHA MTyTH.

17. Yro Takoe nun3a? Kakas nuH3a Ha3biBaeTcs ToHKON? CoOuparoiast JuH3a U
pacceuBarolas JuH3a.

18. dopmysa TUH3HL.

19. Hurepdepenuuss cBera. Pusznyeckas NpuUYMHA  HUHTEp(EpPEHUUU.
Korepentnsle BosHBL. Pa3zHocTh (a3 mpu HajoxxkeHuu NBYX BodH. WHTepdepeHims
CBETA MPU HAJIOKEHUHU JIBYX KOT€PEHTHBIX BOJIH.

20. [Tpunmun [oiirenca. BomHoBo# PpoHT; BOIHOBASI TOBEPXHOCTb.

21. dudpaknus cBera, BUABI AUPpaKIUKA;, OOBICHECHHUE C MOMOIIBIO TPHHITUIIA
I'roiirenca.

22. Iloctpoenue 30H Openensd. dudpakius Ha KPYTJIOM OTBEPCTHH U HA KPYTIOM
JTICKE.

23. Iudpaxuusa OpayHrodepa Ha 1IETH, YCIOBUS TUPPAKIUOHHBIX MAKCUMYyMa U
MUHUMYMa.

24. JludpaxknuonHas pemieTka. YCIoBHS Max u MIN ocBemeHHoCcTH. Yucio
[JIABHBIX MAaKCUMYMOB.

25. Jlucnepcus ceeta. Buabl CHEKTPOB: JUHENYATHIN, TOJI0CATHIN, CILIONITHOM.

26. [Tornomenue ceeta. 3akoH byrepa.

27. Paccesnue cBera. 3akoH Pases.

28. IInockonosisspu3oBaHHbId cBeT. CTENEHb MNOJISIPU3ALUU E€CTECTBEHHOTO U
IJIOCKOMOISIPU30BaHHOTO cBeTa. [IpoxokleHwe cBeTra 4Yepe3 OAWH MOJISIpU3aTop,
MHTEHCUBHOCTH MPOINIEAIIETr0 CBeTa. 3aKoH Maitoca.

29. Tlonspusarus cBeTa MPU OTPAKECHUHM U TPEIOMIICHHH HA TPAHUIEC JBYX
TARJIEKTPUKOB. YT0J bprocrepa.

30. TemioBoe u3nydyeHue. JHEpreTuuecKas CBETUMOCTh Tena. McnyckarenbHas u
NorJolaTeabHas CIOCOOHOCTH.

31. AGcomotHo yepHoe Teno. Cepoe Teno. 3akoH Kupxroda.

32. 3akoH Credana-bonbimana. 3akoH cMmenieHus Buna.
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33. ®opmyna [Tnanka. ®otosrddext. Tpu 3akona BHemntHero GpotodddekTa.

34. ®opmyna DitHITeHHA 17151 BHEIIHETro otorddekra.

35. ®otoH. Macca, 3Heprusi, umnyJibc. OCHOBHBIE CBOMCTBA (hOTOHA.

36. Onwitel Pezepdopaa. SAnepuas moaens aroma Pesepdopaa.

37. Cnektp aroma Bogopoaa. @opmyina bansmepa. [loctynarst bopa.

38. CBs3b 4aCTOTHI U3IYYEHHUS C SHEPTUSAMU YPOBHEHN MPU KBAHTOBOM IEPEXO/IE.
['maBHOE KBaHTOBOE uKCci0. OCHOBHOE M BO30YK/IEHHOE COCTOSIHUE aTOMA.

39. KopiyckynsipHO-BOJIHOBOM Jlyajii3M CBOWMCTB BelIeCTBA. JlJIMHA BOJHBI 110 JI€
bponro.

40. CootHolieHue HeonpeneneHnocten [elizenoepra. KsantoBsie uncia.

41. Cnun. CnuH 3nektpoHa. [Ipunnun 3anpera [Taymnu.

42. Ctpoenue siapa. DHeprus cBa3u B sape. [I[poTOHBI 1 HEUTPOHBI.

43. o,B,y-u3ny4eHusl.

Oopazey IK3ameHayuoOHHO20 Oulema
MUHUCTEPCTBO CEJIbCKOI'O XO35IICTBA POCCUICKOM
OEJAEPAIINA
denepaibHOE TOCYAAPCTBEHHOE 0I0/IKeTHOE 00pa3oBaTe/IbHOE YUpPeKIeHue
BbICIIEr0 00pa3oBaHus
«CapaToBCKMi IOCYAapCTBEHHbIH arpapHbIii YHUBEPCUTET
umenn H. . BaBujoBay»

Kadenpa Un:xenepHasi puzuka, 3J1eKTPOOOOPYI0BAHUE U IEKTPOTEXHOJIOTUU

3K3AMEHAIIMOHHBIN BUJIET Ne 1

o aucuuiinae «MuxenepHas pusuka

1. IHupkynsuus BEeKTOpa MarHUTHOM MHAYKUWMU B 1Mo 3aMKHYTOMY KOHTYpY IUIs
MPSIMOTO TOKa (BBIBOA). 3aKOH IMOJIHOTO TOKA JJIsi BEKTOpAa MarHUTHON WMHAYKIMU B u
JUISL HAPSIKEHHOCTU MarHUTHOTO noJist H.

2. Tlonspuzaropel. 3akoH Maimtoca. IHTEHCUBHOCTh CBETa IMOCJIE€ MPOXOXKIACHUS
JBYX IOJISIPOUIOB.

3. CBsi3b 4aCTOTBI M3IYyUYEHHS C SHEPTUSMH YPOBHEH MpPU KBAHTOBOM IEPEXO/IE.
I'maBHOE KkBaHTOBOE 4KCiI0. OCHOBHOE U BO30YKJI€HHOE COCTOSIHHE aToMa.

4. V3 cMOTpOBOTO OKOLIKA ME€YM M3Iy4daercs MNOTOK »Hepruu 4 kJ/MuH.
Onpenenuts TeMneparypy neuu, €Ciiv Mmiollaib OKOIKa 8 cM”.

JlaTa
3aB. xadenpoii Tpymkun B.A.

3.8. CuryanunoHHble 3a1a4n

CuryanmoHHble  3a7a4dl  TMpeAHA3HAYEHBI IS BBISIBIICHUS  CIOCOOHOCTH
OoOy4Jaronuxcsi pemarh XU3HCHHbIE MPOOJIEMBbI C TMOMOIIBIO MPEAMETHBIX 3HAHHM,
KOTOpBIE OTHOCSTCS K TIOHATHIO METOAMYECKHX pecypcoB. OHU TMO3BOJIAIOT
MPEACTaBUTh NPEIMETHBIE U METANPEIMETHBIE PE3yJIbTaThl 00pa30BaHUS B KOMILJIEKCE
YMEHUW W HABBIKOB, OCHOBAHHBIX Ha 3HAHUAX 3a CUET YCBOCHHS DPa3HBIX CIOCOOOB
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NeATEeIbHOCTH, METOJIOB paboThl ¢ uHpopmaruen. PerieHue cUTyallMOHHOM 3ajiauu
npeArnoyiaraeT MOOWIM3AIMI0 HMMEIIKecs y oOydJaroluxcs 3HAaHUM | OIbITA,
MOJIYYEHHBIX B XOJIe OOy4eHHs, a TaKKe HACTPOSHHUS W BOJIM JUIS PEIICHUsS 3aJaHHOU
npoOJieMbl — TO €CTh OBITh KOMIIETEHTHBIM, YTO OTpa)kaeT HJCOJIOTHIO BBEACHUS
HOBBIX 00pa3oBaTeIbHBIX CTAHAAPTOB. PemraroTcs CcUTyallMOHHBIE 3ajadyd B
KOHTPOJIBHBIX pad0TaxX U OJ{HA U3 3aJ1a4 U3JI0’KEHA B K3aMEHAI[MOHHOM OHJICTE.

[IpuMephl CUTyallMOHHBIX 33124 IPEICTABICHBI B BUJIE PACYETHBIX 3aJaHUN:

Ne CuryaunoHHas 3ajada

1 | Onpenenuth JUHEWHBIE KUHEMATUUECKUE XAPAKTEPUCTUKHU: TEpPEMEIIEHUE,
CKOpPOCTb, YCKOPEHUE KOHKPETHOI'O ABIKYIIErocs ycTpoucrBa. Paccuurars ero
TOPMO3HOM MYTh.

2 | OnpenenuTh  yrjioBble  KUHEMATHYECHE  XapPAaKTEPUCTUKH  BpaIIaroIIerocs
YCTPOMCTBA: yroJl IOBOPOTA, YIJIOBBIE CKOPOCTh U YCKOPEHHUE.

3 | Onpenenuth JUHEHHBIE KHHEMATHUYECKHE XapaKTEPUCTHUKU BpalLlAIOLIETrocs
00BEKTa HA OCHOBE €0 y3JIOBbIX XapaKTEPUCTHK.

4 | OnpenenuTh JUHAMUYECKUE XapaKTEPUCTUKHU: CHJIY, MOMEHT CHJI s
KOHKPETHOTO YCTPOMCTBA.

5 | Paccunrarh sHEpreTHuecKre XapakTepUCTUKH KOJIEOIIOMIErocs Tena

6 | Onpenenuth XapaKTePUCTUKU M300paKEHUM B JIMH3aX U 3epKajiax

7 | Paccuutarp u onucaTh UTOT WHTEPHEPEHIIMN KOTEPEHTHBIX BOJH, TUGPAKIUUA U
MOJISIPU3ALIMY CBETA

8 | Paccuurarh xapakTepucTtuku oToHa, (OTOIICKTPOHOB pu GoTodrddekTe.

4. Meroauyeckue MaTepuaJibl, ONpeAe/Isiionue nNnpoueaypbl OeHUBAHUSA 3HAHUH,
YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepu3yILIHUX 3TANbl ()OPMHUPOBAHUS KOMIIETECHIIUI

4.1 IIpouexypsl OLlcHNBAHUS 3HAHUI, yMEHHIl, HABLIKOB
U (MJ1M) ONBITA AeATeJIbHOCTH

Kontpone pe3ynbraroB OOydeHHsS OOy4arolluMxcsi, OTaloB MW  YPOBHS
dbopMupoBaHUs ~ KOMMETEHIMHA 1o  guciuiuimHe — «MmkeHepHas — dusukay
OCYIIECTBIISICTCS 4epe3 MPOBEJACHUE BXOJTHOTO, TEKYIIETO0, PYOCKHBIX, BBIXOIHOTO
KOHTPOJIEH U KOHTPOJISI CAaMOCTOSITETTHHON pabOThI.

®opMBI TEKYIIETO, MPOMEKYTOYHOTO M HTOTOBOI'O KOHTPOJS U KOHTPOJIHHBIC
3aaHus JUIsl TEKYIIEro KOHTPOJIA pa3pabdarbiBatoTcs Kadeapon ucxoas u3 cuernuduku
JTUCHUTUIMHBI, U YTBEPKIAAIOTCS Ha 3aceTaHuU Ka(eapshl.

4.2 Kputepun oueHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIN) ONBITA AeATEIbHOCTH,
XapaKTepu3yILHX 3Tanbl (POPMHUPOBAHUS KOMIIETEHIMIA B IIpoLecce 0CBOCHHS
00pa3oBaTeIbHOM MPOrpaMMBbI

OnucaHue IIKadbl OLEHUBAHMS JOCTH)KEHHMS KOMIIETEHLMI IO IUCLUIIMHE
NpUBENCHO B Ta0OHIIE 6.

30




Tabnuua 6

YpoBeHnb
OCBOCHUS
KOMIETEHINH

OTMeTKa 10 IATHOAIbHON

CHUCTEMC

(3a4eT, SK3aMEH)

Onucanue

8bICOKUIL

«OTIINYHO
»

«GadTCHO»

«3a4TEHO
(oTmuyH
0)»

OOyuaromuiics OOHapYXWJI BCECTOPOHHEE,
CHUCTEeMAaTUYeCKoe U  IIyOOKoe  3HaHHe
yuyeOHOTO Marepuaia, YMeeT CBOOOIHO
BBIMIOJHATh  33/IaHUfA, TNPEAYCMOTpPEHHBIE
IIPOrpaMMOii, YCBOMJI OCHOBHYIO JIUTEPATYpPY
U 3HAKOM C JOIOJIHUTEIBHON JUTEepaTypoi,
PEKOMEHI0BaHHOMU IIPOrPaAMMOM. Kaxk
MIPaBUIIO, oOyuaromuiics MPOSIBIISET
TBOPUYECKHE CIOCOOHOCTH B TIOHMMAaHUH,
M3JI0’KEHUU M UCTI0JIb30BAHUN MaTepuaa

oazoevlil

«XOopouro»

«3adYTCHO»

«3a4TEHO
(xoporro

»

OOyuaromuiics OOHAPYXWJI TOJHOEC 3HAHUE
y4eOHOro MaTepHaia, YCIEIIHO BBIMOJIHACT
IPEeLyCMOTPEHHBIE B IIpOrpamMMme 3aJaHus,
YCBOHJI OCHOBHYIO JIUTEPATypYy,
PEKOMEHI0BAaHHYIO B IIPOTrPaMMe

nOpo2oa8ulil

YAOBJICTBODP|
HUTCIIBHO)

«3a4YTCHO»

«3a4TEHO

(ynosier

BOPHUTEN
BHO)»

OOyuaronmiics OOHapyX M 3HAHUS
OCHOBHOTO Y4eOHOrO Marepuana B o0beMe,
HEOOXOIUMOM il JanbHeWmeldn yuedbl u
npencrosmeid  paboTel  mo  mpodeccud,
CIPABJISIETCS C BBIIOJHEHUEM NPAKTUYECKUX
3aJJaHul, TIPETYCMOTPEHHBIX IPOTPAMMOH,
3HAaKOM c OCHOBHOM JUTEPATYPOH,
PEKOMEHJIOBAHHOM IPOrpamMMoOM, JIOIMYCTHII
MOTPEIIHOCTH B OTBETE Ha 3K3aME€HE U IpHU
BBITTOJIHEHUH HK3aMEHAIIMOHHBIX 33JaHuH, HO
o0nagaeT HeOOXOIMMBIMU 3HAHUSAMHU JUISL UX
yCTpaHEHUs (0§ PYKOBOJICTBOM
IpernoiaBaTens

«HEY/0B-
JIETBOPHU-
TEIbHO»

«HE
3a4TCHO»

«HE
3a4TEHO
(HeYIOBIIET]
BOPUTEIBH
o)»

OOyuaromuiics OOHapyXua mpoOenbl B
3HAaHUSX OCHOBHOIO Y4eOHOro mMarepuana,
JOMYCTWJI ~ TIPUHIUNHUAIBHBIE  OIMIMOKH B
BBINOJIHEHUH MPEYyCMOTPEHHBIX
IIPOrpaMMOM  IPAKTUYECKUX 3aJaHUW, HE
MOXET  MPOAODKUTH  OOyueHue  WIH
IIPUCTYIIUTH K npodeccroHabHOI
JIeSTEIIBHOCTH o OKOHYaHUU
o0Opa3oBaTenbHON OpraHu3aIuu 0e3
JIOTIOJTHUTEIIbHBIX 3aHATHH

4.2.1.

MPOMEKYTOYHOM aTTEeCTALUMN

[Ipu oTBeTE HA BOMIPOC OOYUAIOIIUNACS IEMOHCTPUPYET:

3HAHMA: OCHOBHBIC 3aKOHBI €CTECTBO3HAHUS ((HU3UKU, B TOM YHUCIE (PU3NIECKre
OCHOBBl MEXaHHWKH, MOJCKYJISPHONW (UMK W TEPMOIAMHAMUKH, JIJICKTPUUECTBA U
MarHeTu3Ma, OINTHKH, AaTOMHOW U SIepHOW (U3UKU), METOABl MATEMATHYECKOTO
aHaJu3a U MOJIEJINPOBAHMSI, METOIbI UCCIICIOBAHMUS;

YMEHHUS: IPUMEHITh CBOM 3HAHUS B PEIICHUH €CTECTBEHHOHAYYHBIX IPOOJIEM,

31

Kputepyu oOmeHKM YCTHOIO OTBeTa MNPH TeKylleM KOHTpoJie H




BO3HUKAIOIIMX B XOJA€ CBOeW MNPO(PECCHOHANLHON  NESITENbHOCTH  (CTPOUTH
MaTeMaTU4YecKue  Mojaenu  (U3NYECKUX  SIBJICHUH, MPOBOAUTH  (U3HUECKUE
AKCIIEPUMEHTHI);

BJaJiIecHHe HABBIKAMM: pa0OThl C COBPEMEHHOM HAayYHOM HMHCTPYMEHTAIbHOU
0a30il, OCHOBHBIMU (PUBMYECKUMH METOJAMH aHajiu3a M pacueTa TEXHUYECKUX
YCTPOWCTB

KpnTeplm OIICHKH YCTHOI'0O OTBETA

OTJINYHO 00y4arOIHUICs IEMOHCTPUPYET:
- 3HAaHUE 3aKOHOB MEXAaHUKHU, MOJICKYJSIPHON (DU3HKH, SJEKTPUUECTBA U

Mara€Trui3ma, OIITHUKHU, IIPaKTUKA IMPUMCHCHUA mMarepualjia,
HUCUYCPHBIBAOIIC MW IMOCICOAOBATCIIBHO, YCTKO MW JIOTMYHO M3J1aract
MaTepHrall, XOpoIoO OPHUCHTHUPYCTCA B MATCpUAJIC, HC 3aTPYAHACTCA C
OTBCTOM IIPpH BUAON3MCHCHUU BaﬂaHHﬁ;

- YMCEHHC DpefulaTb 3aJa4d Ha OCHOBHBIC 3aKOHBI MCXAaHHWKH,
MOJ'IGKy.]'ISIpHOfI (1)I/ISI/IKI/I, QJICKTPpHUUYCCTBA MW MArH€Tu3mMa, OIITHKH,
aTOMHOM U ;mepHoﬁ (I)I/I?»I/IKI/I, HCIIOJIB3YSA COBPCMCHHBIC MCTOIbI U
IoKa3aTelI TaKOH OLICHKH,

- YCIEUIHOE M CHCTEMHOC BJIQJICHUE HABBIKAMH YTCHUS M OIICHKU
JAHHBIX, JOKYMEHTOB, WH(GOpPMAIMU TNPH H3YYCHUH (HUBHICCKHUX
MPUHLIMIIOB paboThl (U3MUecKoro MasTHHKA, MasTHuUKa OO0epbOeka,
DIIETPOM3MEPUTENFHBIX ~ MPUOOPOB,  TEPMOMAPBI,  DIEKTPUIECKHUX
LIEIIEH, CIIEKTPOCKOIIa

XO0po1Io oOyuarouuics 1eMOHCTPUPYET:
- 3HaHHME MaTepuaja, He IOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

- B IIEJIOM YCIEIIHOE, HO COJEpKalllie OTACIbHBIC MPOOENbl, YMEHNE
pemiath 3a7a4d Ha OCHOBHBIE 3aKOHBI MEXaHUKH, MOJICKYJISAPHOMN
Gbu3HKY, SJEKTPUUYECTBA U MarHeTU3Ma, ONTHKH, aTOMHON U SACPHOM
GU3MKYM, WCTONB3yd COBPEMEHHBIE METOJbl W IOKa3aTeld TaKou
OLICHKH;

- B IIEJIOM YCIEIIHOE, HO COJepKallee OTICNbHBIE MPOOENbl WU
COTPOBOXKAAIOIIEECS OT/EIbHBIMU OIIMOKAMU BIIAJICHUE HAaBBIKAMU
YTEHUS U OIICHKHU JAaHHBIX, JOKYMEHTOB, HH(OpMALUY TIPU U3YUCHHUH
bu3MYecKUX ~ TPUHLOUIOB  paboThl  (PU3MYECKOrO  MasTHHKA,
AIIEKTPOU3MEPUTEIbHBIX TPUOOPOB, TEPMOMAPBI, IIEKTPUUECKUX
LeTei, CIeKTpocKona

YO0BJIETBOPHUTEJIBLHO 00y4aroImuics 1IEMOHCTPUPYET:
- 3HAHUS TOJIBKO OCHOBHOIO MaTepuana, HO HE 3HaeT JeTaleH,

JIONTyCKAaeT HETOYHOCTH, JOMYCKAaeT HETOYHOCTH B (OPMYIHMPOBKAX,
HapylaeT  JIOTHYECKYK0  IOCIENOBATENBbHOCTb B HM3JI0KEHHUU
IIPOTPaMMHOTO MaTepuana;

- B NCJIOM YCICIIHOC, HO HC CHUCTCMHOC YMCHHUC pCHIATL 3aJa4d Ha
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OCHOBHBIC 3aKOHBI MEXaHUKH, MOJIEKYJISIPHOH (DU3HKH, SIEKTPHUECTBA
U MarHeTu3Ma, ONTHKH, aTOMHOM M SJACpHOW (U3UKH, HCIIONB3YS
COBPEMEHHBIE METO/IbI U IT0KA3aTEIN OLEHKH;

- B LIEJIOM YCIICITHOE, HO HE CHCTEMHOE BJIaJICHHE HAaBBIKAMU YTCHHS U
OLICHKM JaHHBIX, JIOKyMEHTOB, HH(pOpPMAIU TpH HU3YYECHUHU
¢u3nUecKuXx ~ NPUHUMNOB  pabOTBl  (U3UUECKOr0  MAasiTHHKA,
AIIEKTPOU3MEPUTEIbHBIX MPHOOPOB, TEPMOMAphl, 3NEKTPUIECKUX
1ernei, CeKTpocKona

Hey/10BJIETBOPHUTEIHLHO

oOydJaronumcs:

- HE 3HAeT 3HAYUTCIIBHOM 4YacTH MPOrpaMMHOIO MarepHala, IUIOXO
OpUEHTUPYETCS B 3aKOHAX MEXAHWKH, MOJEKYISAPHOU (HU3HKH,
AJIEKTPUYECTBA U MAarHETU3Ma, ONTHUKH, ATOMHOW W SIEPHON (DU3HKH,
HE 3HAeT TPaKTUKy MNPUMEHEHUS  MaTepuana, JIOIMycKaeT
CYIIECTBEHHBIC OIUOKH;

- HE YMEET WHCIOJb30BATh METOJAbI M INPHUEMBI pPEIIAaTh 3aJa4yd Ha
OCHOBHBIE 3aKOHBI MEXaHHUKH, MOJICKYJISIPHOHN (DU3UKH, SIEKTPHUUECTBA
M MarHeTu3Ma, ONTHUKH, JONYCKAeT CYIIECTBEHHbIE OLIMOKH,
HEYBEPECHHO, c 00JIBIINMHU 3aTPyAHCHUAMU BBIIIOJIHSACT
CaMOCTOSTEIIbHYIO pa0ory, OO0JIBILIMHCTBO 3a/laHui,
IIPEyCMOTPEHHBIX TPOTrPaMMOi IUCLUIUIMHBI, HE BBIIIOJIHEHO;

- oOyuarouuiics He BJaJeeT HaBbIKAMU YTEHHs W OLEHKU JIaHHBIX,
JIOKYMEHTOB, MH(pOpMAMM MpU U3y4EeHUHM (PU3NYECKHX MNPUHIMIIOB
paboThl (pU3MUECKOro MasTHUKA, 3JIEKTPOM3MEPUTEIbHBIX MPUOOPOB,
TEPMOIIApbl, JIEKTPUYECKUX LENEH, CIEKTPOCKOIa, JOIYCKaeT
CYILLIECTBEHHbIE OLIMOKH, C OOJNBIIMMHU 3aTPYAHEHUSIMH BBIMOIHSIET
CaMOCTOSITENIbHYI0  paboTy,  OOJBIIMHCTBO  IPEIyCMOTPEHHBIX
IIPOrpaMMOl TUCIUIUIMHBI HE BBITIOJTHEHO

4.2.2. Kputepuu OLeHKHU A0KJIaaa

[Tpu moaroroBke A0KIaAa 00YJIAIOIMIHUIACS JEMOHCTPUPYET:

3HAHMSA: B PEIICHUHN KOHKPETHBIX TEOPETUUECKUX, TPAKTUUECKUX 3a]1a4,

YMeHMsI: OBJIaJieHue Teopuer, paboTra C JUTEPATypHBIMHU HUCTOYHUKAMH, aHAIU3a U
000011IeHNs MaTepuaa,

BJIaJleHHEe HABBIKAMM: BEJICHHUS CAaMOCTOSITEILHOM pabOThl, pabOTHl C MOUCKOBHIMU

CHUCTCEMaMU.

Kpurtepuu oueHKkH 10KIa/12

OTJINYHO

00y4aroImuics IEMOHCTPUPYET:
- BBINIOJIHEHUE BCeX TPeOOBaHUH K JOKIALY,

- o00o3HaueHue nMpoodIeMbl 1 000CHOBaHUE €€ aKTyaIbHOCTH,

- KpaTKuil aHanu3 pa3jMyYHBIX TOYEK 3pEHUs] Ha paccMaTpUBaEMYIO
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MpoOJIeMy B JIOTUYECKOE U3II0KEHNE COOCTBEHHOW MO3UITNH,
- (opmyIupOBKY BBHIBOJIOB,

- TIOJIHOE PACKPBITUE TEMA,

- cobmronenue TpeOboBaHM K BHEIIHEMY O0()OPMIICHHUIO,

- IPaBUJIBHBIC OTBCTHI HA JOIIOJHUTCIIBHBIC BOIIPOCHL

XO0po1Io oOy4aronuics AeMOHCTPUPYET:
- BBIMIOJTHEHHE OCHOBHBIX TPeOOBaHMUI K JOKJIaay U €ro 3alluTe,
HO TMpU ITOM JONYIIEHbl HEAOYETHl, B YACTHOCTH, HMEIOTCS
HETOYHOCTH B H3JIOKEHUU MaTepuana; OTCYTCTBYET JIOTMYecKas
MOCIIE0BATEIBHOCTD B CYXKACHUSIX;
- yryuieHus B 0hopMIeHIH;
- HEMOJIHBIE OTBETHI Ha JIOTIOJIHUTEIbHBIE BOIIPOCHI MIPH 3aIIUTE
Y/10BJIETBOPHUTEJIHLHO oOy4aronuicst AeMOHCTPUPYET:

— CYHICCTBCHHBIC OTCTYIJICHUA OT Tpe60BaHHI>i K JOoKjiIagy, B
YaCTHOCTHU: TEMA OCBCIICHA JIMIIb YaCTUYHO,

- (I)aKTI/I‘IeCKI/Ie OIIMOKHU B COACPIKAHUU NOKJaaa WA IIPH OTBCTC Ha
JOIOJHHUTCIIbHBIC BOITPOCHI

HECYAOBJIETBOPUTE/ILHO

oOyyJaronumcs:
— HE€ BBIIIOJIHUIJI OCHOBHBIC Tpe6OBaHI/I$[, MMPEABABIACMBIC IIEAAroromM K

JOKJIaJy,

- HEC BBITIOJTHUJI HAay4YHO-TCOPETUUICCKOC u MMPAKTUYCCKOC
paccMOTpEHHE TEMBI JIOKJIa1a

4.2.3. Kputepuu OlleHKHU BbINOJHEHNSI KOHTPOJbHBIX PadoT
[Tpu BBIMOTHEHUN KOHTPOJIBHBIX PAOOT 00YyJArOITUIICS JEMOHCTPUPYET:

3HAHUA:

COBpPEMEHHOU (pU3UKH,
YMEHHMS: peliaTh 3a7auyd NpodeccMoHaIbHOM HampaBiIEHHOCTH, JIeJaTh MPOCTeHIne
OLICHKHU W pAacyeThl 17151 aHAIM3a Tpo(ecCHOHaNbHbIX 3a/1ad,

BJIa/IeHHEe HABBIKAMM. MpPUEMAMH M METOJIMKAMHU pEIICHUs] KOHKPETHBIX 3aJad W3
pa3IuYHbIX 00JacTel PU3HKH.

byHIaMEHTAIBHBIX ~ HAay4YHBIX TOHATHUNA, TEOPUI0 KIACCUYECKOH W

Kpurepuu ouieHK# BbINOJHEHH KOHTPOJIbHBIX padoT

BBICOKHMH
(oTJIM4HO)

YPOBEHb

00y4aroImuics IEMOHCTPUPYET:

3HaHUA: QyHIAMEHTAIbHBIX HAYYHBIX OHATUN, TEOPUIO KIACCUYECKOU U
COBPEMEHHOM (PHM3MKH, MCUEPIBIBAIOLIE M IOCIEA0BATENbHO, YETKO M
JIOTUYHO U3JIaraeT MaTepuar;

- YMEHHS: pemaTh 3a7adu npodecCHOHATbHON HANPaBIEHHOCTH, JeNaTh
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HpOCTefILLII/Ie OLICHKU U paCyCThI IJIA aHalin3a HpO(beCCI/IOHaHLHI:IX 3ajJa4,

- BJIaJICHNE HABBIKAMH: IPHEMaMU U METOAWKAMH PEIICHHUS KOHKPETHBIX
3a71a4u U3 pa3IMYHBIX 00JacTeil PU3UKH.

NPOABUHYTHIN YPOBeHb | 00YYaIOIIUIACS JEMOHCTPUPYET:
(xopomo) - 3HaHWA:  (YHJAMEHTAJbHBIX  HAy4YHBIX  IOHATHH,  TEOPHUIO

KJIACCHYECKOW W COBPEMEHHOW (DM3MKH, HE JIONMYCKAeT CYIIECTBEHHBIX
HETOYHOCTEH,

- B IEJIOM YCIIENIHOE, HO COJIEpKaIIfe OTACIbHBbIC MPOOEIbl YMEHUS:
pemate  3aJayd  Opo(decCHOHANBbHOM  HANpaBICHHOCTH,  JAeNaTh
MIPOCTEHNIINE OIIEHKU M pacueThl Il aHaau3a IpodecCUOHaIbHBIX 3a/ad,

- B IIEJIOM YCIIEIIHOE, HO COJEpIKaIlne OTIeNbHbIC MPOOesbl BIaeHHE
HABBIKAMU: MPHEMaMH M METOJUKaMH PEIICHUS KOHKPETHBIX 3aja4 W3
pa3IMuHBIX obsacTel (GPU3UKH.

NOPOroOBbIN YPOBeHb | OOy4arOLUIiCcs 1IEMOHCTPUPYET:
(Y10BJIETBOPUTEIHHO - 3HaHUA:  (QyHAZAMEHTaJIbHBIX  HAYYHBIX  MOHSATHH,  TEOPHIO

KJIACCUYECKON U COBPEMEHHOMN (PU3UKH,

- B IIEJIOM YCIEIIHbIE, HO HE CUCTEeMHbIE YMEHHUS: pellaTh 3a7aud
npodeccHOHAILHON HAIMPABJICHHOCTH, JCNIaTh MPOCTCUINNE OIECHKA U
pacueTsl JUIst aHan3a TpopecCHOHATIBHBIX 33/ad,

- B LEJOM YCIEUIHOe, HO HE CHCTEMHOE BIaJICHUE HaBBIKAMU:
npueMaM U MECTOAWMKAMH PCHICHHA KOHKPCTHBLIX 3aJad M3 PasiIndHbIX
oOnacrelt pU3HUKY.

HHKe MOPOroBOro | 00ydJaroUiics He IEMOHCTPUPYET
YPOBHS - 3HaHUA:  (yHAaMEHTalIbHBIX  HAYYHBIX  TOHSATHH,  TEOPHIO

(HEY10BJIETBOPHTEIBHO) | KjaccHUecKOl M COBPEMEHHOM (DU3MKH,

- yMeHHuA: pemarh 3adaud MNpodecCHOHATHLHON HAINpPaBICHHOCTH,
JIeNaTh MPOCTEHIINEe OLIEHKH U pacueThl JUIs aHaiu3a IpodheCcCHOHATbHBIX
3ajad,

- BJIAaACHUC HaBBIKaMU: npueMamMun u METOJNKaAMH peliCHusd
KOHKPCTHBIX 3a1a4 U3 pa3JINIHbIX oOacreit (bI/IBI/IKI/I.

4.2.4. Kputepuu OlleHKH BHINOJHEHUS] TECTOBBIX 3aIaHU I

BrinosnHsst TecToBbIC 3a7jaHUsl, 00yJarOUUACs TIEMOHCTPUPYET:

3HAHMA: OCHOBHBIC 3aKOHBI MEXaHHUKH, MOJICKYJISIPHOM buszukmy,
TEPMOJUHAMUKHU, DJICKTPOJIUHAMUKH, TEOPETUUYECKUE U DKCIIEPUMEHTAIBHBIC METOIbI
MCCJIEIOBAaHUM B (PU3MKE, METOJIBI pacyeTa (PU3NYECKUX BEJITUYHH;

YMEHHUS: IPUMEHITh CBOM 3HAHUA B PEIICHUU TECTOBBIX 3aJaHUIl HA OCHOBHBIC
3aKOHBI MEXAHUKH, MOJICKYJIIPHON (U3HUKHU, TEPMOIUHAMUKH, FJICKTPOINHAMUKHY;

BJIaJlecHHEe HABBIKAMH: MPUMEHCHUS TEOPETHUUECKUX 3HAHUU ISl pElIeHUs
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TCCTOBBIX SaﬂaHHﬁ.

KpuTepun o11eHKH penieHnsi TECTOBbIX 3aJaHUM

OTJINYHO 00yyYaroIuics 1eMOHCTPUPYET:

- 3HAaHHE 3aKOHOB MEXAaHUKH, MOJICKYISPHOU (U3NKU, TEPMOJINHAMHUKH,
XOpOILLIO OPUEHTUPYETCS B Marepuale, HE 3aTPyAHSETCS ¢ OTBETOM
IIPU BUJIOM3MEHEHUH 3a/1aHUK;

- yMEHuE pellaTh 3aJa4yd  Ha OCHOBHBIE 3aKOHBl MEXAHUKU,
MOJICKYJISIPHOM (PU3UKH U TEPMOAMHAMUKHY;

- YCHEIIHOE M CHCTEMHOE BIAJCHHE HABBIKAMU YTEHUS M OLEHKU
JAHHBIX, IOKyMEHTOB, HH(OPMAITUH NP PEIICHUN TECTOBBIX 3aJaHUN

XOpo1Io oOyuaroluics 1eMOHCTPUPYET:

- 3HaAHHUE MaTepuala, He JOIYCKaeT CYyIIECTBEHHbIX HETOUHOCTEN;

- B LEJOM YCIEIIHOE, HO COJAEp)KalllUe OTIEeNbHbIE MPOOENbl, yMEHUE
pelmarbs TECTOBbIE 3aJaHMsl Ha OCHOBHBIE 3aKOHbl MEXaHUKH,
MOJICKYJISIPHON (PU3UKU, TEPMOAUHAMUKH;

- B ILEJIOM YCIEIIHOE, HO COJEpKallee OTIENIbHbIE IPOOeNbl WIN
COTMPOBOXKAAIOIIEECS OTIEIbHBIMU OIIMOKAMU BIIAJICHUE HaBBIKAMU
YTEHUS U OLEHKU JaHHBIX, JOKYMEHTOB, HH()OpMAIMH MPH PEHICHUU
TECTOBBIX 3aJaHUI

YAOBJIETBOPHUTEJIbHO 00yJaromuics JIEMOHCTPUPYET:

- 3HAHUS TOJBKO OCHOBHOTO Marepuajia, HO HE 3HaeT JeTalei,
JIOITYCKAEeT HETOYHOCTH;

- B IIEJIOM YCIIEIIHOE, HO HE CHCTEMHOE yMEHHUE pellaTh TECTOBbIE
3aJJaHUsl Ha OCHOBHBIE 3aKOHbl MEXAHUKH, MOJIEKYJSIPHOM (U3HKH,
TEPMOJIMHAMUKH,

- B IICJIOM YCHGIHHOG, HO HC CUCTCMHOC BJIAJICHUC HABBIKAMU YTCHUA U
OIICHKH JAaHHBIX, TOKYMEHTOB, HHPOPMAIIMN MPU PEIICHUU TECTOBBIX
3aJaHui

HEeY/I0BJIeTBOPUTEIbHO | O0YYaIOIINIACS:

- HE 3HAeT 3HAYUTENIbHOM YacTH MPOrpaMMHOI0 MaTepuaia, MJI0XO
OpUEHTHpYETCS B 3aKOHaX MEXaHMKH, MOJIEKYJISIpHON (u3uKHy,
TEPMOJMHAMUKU,;

- HE YMEET UCIOJIb30BaTh METOBI U MIPUEMBI PEIIATH TECTOBBIE 3alaHUS
HAa OCHOBHBIE 3aKOHbl MEXaHUKH, MOJEKYJIspHOH  (U3HKH,
TEPMOJIMHAMMKH, JOMYCKAET CYIIECTBEHHbIE OIINOKH;

- oOyuyaronuiicss He BJaJeeT HaBbIKAMH YTEHUS M OLEHKU JAHHBIX,
JJOKYMEHTOB, HH(OpMAIIMK IPU PELICHUH TECTOBBIX 3aJJaHUN

4.2.5. Kputepuu oueHKH J1a00OPaATOPHBIX padoT

[Tpu BeIMOTHEHUY JTA0OPATOPHBIX pa0OT O0YUYAOIIUIACS IEMOHCTPHUPYET:
3HAHMSA: TEOPUH pazjeina (GU3NMKU, KOTOPOMY COOTBETCTBYET JTaHHAs paboTa;
YMEHHUsI: TPAaMOTHO TPOBECTH 3KCHEPUMEHT M CHATh TOKa3aHWs C MPUOOPOB, IO
pe3ynbTaTam dKCIEePUMEHTA,;
BJa/lecHHe HABBIKAMM: pacyeTOB OKCICPUMEHTAIBHBIX JAHHBIX C  Y4ETOM
MOTPENTHOCTH HM3MEPEHHH, ampoOamuu pe3yabTaTOB AKCIIEPUMEHTA, CACNATh BBIBOJI,
COOTBETCTBYIOIIUH 1€ PaOOTHI.

Otyet mo aboparopHoOil paboTe NMPOBOAUTCS Kak B MUChbMEHHOU (odopmieHue,
NpOBEJCHHE PKCIIEPUMEHTA), TaK ¥ B YCTHOU (hopMme.
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Kpurtepuu olleHKH BBINOJIHEHUS JJA00PATOPHBIX padoT

OTJINYHO

0o0ydJarouuics 1eMOHCTPHUPYET:

-3HAHUS: TEOPUM pasnena (QU3UKH, KOTOPOMY COOTBETCTBYET JIaHHAS
paboTa, MCUEPIIBIBAOIIE U TMOCICIOBATEIBHO, YETKO M JIOTUYHO H3JIaraet
MaTepHa;

-yMEHHS: TPAMOTHO TIPOBECTH OJKCIEPUMEHT M CHATh IIOKa3aHUs C
npuOOpPOB, IO pe3yJbTaTaM SKCIIEPUMEHTA;

-BJIQJICHUE HABBIKAMH: PACUETOB AKCIEPUMEHTAJIBHBIX JTAHHBIX C YYETOM
MOTPEITHOCTH U3MEPEHUM, apoOaiui pe3yabTaTOB IKCIIEPUMEHTA, CACNaTh
BBIBOJI, COOTBETCTBYIOIIUH 11 PaOOTHI

XOPOIIOo

0o0yyJarouuics 1eMOHCTPUPYET:

-3HaHUS: TEOpHU paslesia (U3UKHA, KOTOPOMY COOTBETCTBYET JaHHAs
paboTa, He JONMYCKAeT CYIIECTBEHHBIX HETOUHOCTEH;

-B IEJIOM YCIICUTHOE, HO COJIEpXKAIUe OTIENbHbIC MPOOEIbl, YMCHHS:
T'paMOTHO MPOBECTU OBKCICPUMCHT W CHATH IIOKA3aHUA C HpI/I60pOB, 110
pe3yJbTaTtaM SKCIIEPUMEHTA,

- B LEJOM YCIIEIIHOE, HO COJEpKalllie OTIENIbHbIE MPOOENbl BiaJeHUE
HaBBIKAMH: PACUETOB IKCIICPUMEHTAIBHBIX JIAHHBIX C YYETOM MOTPEIIHOCTH
U3MEpPEHM, ampoOalnuy pe3ysbTaToB JKCIEPUMEHTA, CcJlejaTb BbIBOJ,
COOTBETCTBYIOIIHH 11eIH PabOTHI

YIOBJIETBOPUTEIbHO

o0yyJarouuics 1eMOHCTPUPYET:

- 3HAHHUA TOJILKO OCHOBHOI'O Marepuaia pasjena (U3HKH, KOTOPOMY
COOTBETCTBYET JaHHas paboTa; HO HE 3HAeT JeTajlieid, JOIyCKaeT
HETOYHOCTH, JONYCKAaeT HETOYHOCTH B (OPMYIHMPOBKAX, HapyIIAeT
JIOTHYECKYIO MOCTIeIOBATEIBHOCTD B M3JI0KEHUN MaTeprana

- B IICJIOM YCIICUIHBIC, HO HE CHCTEMHBIC YMEHHUS: I'PAMOTHO IPOBECTH
OKCIIEPUMEHT ¥ CHATh TIOKa3aHWS C TPUOOpPOB, IO pe3yabTaTam
HKCIIEPUMEHTA;

- B LEJIOM YCIIEIIHOE, HO HE CHUCTEMHOE BIIAJICHHE HABBIKAMH. PacueTOB
DKCMIEPUMEHTAJbHBIX JIAHHBIX C YYE€TOM TMOTPEIIHOCTH H3MEpPEHUH,
anpoOanuu pe3ysIbTaTOB IKCIIEPUMEHTA, CJIeIaTh BBIBO, COOTBETCTBYIOIIHIA
ey paboThl,

HEYI0BJIETBOPUTEIbHO

oOyJaronuiicss He IEMOHCTPUPYET:

-3HaHUSA: TEOpUH pasjena (U3UKH, KOTOPOMY COOTBETCTBYET JaHHas
pabora;

-yMEHHUS: TPAaMOTHO NPOBECTH OHKCIEPUMEHT M CHATh [OKa3aHUSA C
prOOpPOB, TI0 pe3yJIbTaTaM KCIIEPUMEHTA;

-BJIa/ICHUE HABBIKAMH: PACUeTOB HSKCIEPUMEHTAJbHBIX JAHHBIX C YYETOM
MOTPEITHOCTH U3MEPEHHH, anpoOaIiiil pe3ylIbTaTOB dKCIIEPUMEHTA, CIIeNaTh
BBIBOJI, COOTBETCTBYIOIIUH 11€TH PabOTHI.

4.2.6. Kputepun olleHKH pellleHus] CHTYAIlMOHHOM 3a1a4u

[Ipu pemeHny CUTYaIIMOHHON 3a/1a4M O0yJarOIIHIACS TEMOHCTPUPYET:

3HAHMA: TEOPETUUECKUE TOJIOKEHHUS ITPEAINI0IAraeéMOro peleHNs CUTYallHOHHON
3a/1a4M, B3aUMOCBS3b MCXOAHBIX JAHHBIX C IOJYyYaeMbIM PE3yJbTaTOM, METOLOJIOTHIO
MPUHSATHS PEIIEHU B KOHKPETHOU CUTYallNH;

yMeHusi: 0TOUpaTh UH(OPMALINIO, COPTUPOBATH €€ Ui PELICHUSI CUTYallMOHHON
3aJlauM, BBISABJIATH KIIOUEBbIE MPOOJIEMbI, BBIOMpPATh ONTUMAIbHOE pEUICHHE U3
BO3MO>KHOM COBOKYITHOCTH PELICHUN;

BJIaJlcHHEe HABbIKAMH: NPHUMEHEHUS TEOPETHUECKUX 3HAHUW ISl PELICHUs
KOHKPETHOM CUTYallMOHHOM 3a/1a4u Ha MPAKTHKE.
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Kpurtepun ouenks 3p(peKTHBHOCTH pellleHHsi CHTYAIIHOHHOM 3a1a4H

Oranuno 00yJaroImuiics: IEMOHCTPUPYET:

— IPaBUJIbHBIA OTBET HA BONPOC 33/1a4H;

— IOAPOGHO, T0C/IEJOBATENBHO, IPAMOTHO OOBACHEH X0/ €€ PEIICHHUS;

— PeIICHHE MOJKPEIIEHO CXEMaTHYECKHUMHU H300paKEHUIMH U
JIEMOHCTpAIHSIMH;

— IPaBUIIbHOE ¥ CBOOO/IHOE BlIaJieHUE NPO(ECCHOHATLHOM
TEPMHUHOJIOTHEH;

— NIPaBUJIbHBIC, YETKUE U KPATKHE OTBEThI HA TOMOIHUTENILHbIE BOIIPOCHI.

Xopomo 00yJaloIUHCs IEMOHCTPUPYET:

— NPaBHJIbHBINA OTBET HA BOIIPOC 3a/1a4H;

— XO/I pelIeHus MOgPoOeH, HO HEAOCTATOYHO JIOTMYEH, C €IMHUYHBIMU
OIIMOKAMH B JETANSX, HEKOTOPBIMHU 3aTPYAHEHUSAMHE B TEOPETHIECKOM
000CHOBaHHH;

— CXEMaTHYECKUX U300POKEHUSX U JEMOHCTPAIHAX IPUCYTCTBYIOT
HE3HAYUTETbHBIE OIMHOKH H HETOYHOCTH,

— OTBETHI Ha JIOTIOJIHUTEJIBHBIE BOIIPOCHI BEPHBIE, HO HEJOCTATOUHO
YETKHE U KpaTKHe.

Y10B/1€TBOPHTEILHO 00yuyaroImuiics JeMOHCTPUPYET:

— OTBET Ha BOIPOC 33/1a4H JaH MIPaBUIILHO;

— 00BSICHEHHE X0/1a PELIEHHs HEJOCTATOIHO TT0JTHOE,
HEIOCJIEI0BATEIBHOE, ¢ OLIMOKAaMH, CITa0bIM TEOPETHIECKUM
000CHOBaHHUEM;

— CXeMaTHYeCKHe H300paKeHHs W IEMOHCTPALIHH JIHOO OTCYTCTBYIOT
BOBCE, JTHOO COAEpKAT MPUHLUITHAIBHBIE OIIHOKH;

— OTBETHI HA JIOIOJIHUTEIbHBIE BOIIPOCHI HEJOCTATOYHO YETKHE U
coJiepXaT OIIHOKH B J€TaNISX. ¥

HeynoBierBopureabno | o0yuarommiics:
— OTBET Ha BONIPOC CHTYAIMOHHOM 3189 JJaH HENPaBUIILHO.

Paspabomuuku: cmapwuii npenooasamens, Poiicosa E.B. //
(noamuce)
oouenm, Heanosa 3.H. o & /
(moanuce)
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