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1. Wucbp u HauMeHoBaHue HanpaBneHus NOAroToBKU / crneymnanbHOCTU:
05.03.06 3konorus u NnpMpoLoNonb3oBaHUe

2. Mpodcunb nogrotoeky / cneuuanusauuma: [prpoLononbL3oBaHve:

3. Ksanudukauus (cTeneHb) BbINycKHKKA: OakanaBp
4. Popma obyyeHun: ounas

5. Kacdbeppa, oteevatowas 3a Peanusaluuio AUCLUMNNMHbLI: Kadespa SKCIEPUMEHTATLHO!
bH3NKH

6. CoctaButenu nporpammbi: Hectepenko Jlonuta Masnoswa, KaHauaaT ¢UsHKo-
MaTeMaTHu4YeCcKUx HayK, JOLIEHT

1. PekoMeHpoBaHa: kadenpoii JIKCIepUMeHTanbHOM puankn 04.07.2023r. npoTtokon Ne 7
8. YuebHbI# roa: 2023/2024 Cemecrp(bl): 3

9. Uenn un 3apaum yyeBHoi AVWCUMNNNHDBL  0OyvaroWmumiics  JO/KeH  OCBOMTH
PyHIamMeHTa/lbHbIe pasiIelibl usnKM  (Mexanuky, MOJIEKYJISIPHYIO DHU3HKY M TEPMOAMHAMHUKY,
SJIEKTPOAHHAMHKY M OIITHKY, OCHOBBI aTOMHOH W ANEPHOH  (QUBHKM), YMeTb HCHOIB30BAThH
TeopeTHYecKre 3HaHWs GU3HICCKUX 3aKOHOB B NPOGECCHOHANBHON IeATeNbHOCTH

10. MecTo yue6Hoi gucUMNNUHbI B CTpyKType OOI:

Avcunnnuna otHocuTes k 6azosoit yacTy,

Tpe6oBaHNs K BXOOHBIM 3HAHWUAM, YMEHUAM U KOMMeTeHUUAM: o6yYaloWwmniics OOMKEH B
MOMHOM 06beMe 3HaTh LUKOMbHbIN KypC chu3unku, yMeTb pellaTh npocTeilmne prsnyeckme
3afadun; AUCUMNAMHBL, ANS KOTOPbIX AaHHas AWMCUMNAMHA SBASeTCS NpeaLwecTBYLWei:
AUCLMNIWHLI NPOEeCCMOHaNnbLHOro UMKNa.

11. NnaHupyemble pesynbTaTel o6yueHus no AvcuunnuHe/mMoaynio (3HaHus,
YMEHUA, HaBbIKU), COOTHECEHHbIE C NNaHUPyeMbIMU pe3ynbTataMu OCBOeHUs



11. MnaHupyemble pe3ynbTaThbl
yMeHus,
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oby4yeHuss no AucuunnuHe/moaynio (3HaHuUA,

HaBbIKM), COOTHeCeHHble C nnaHunpyemMmbiMu pesyribTaTaMun OCBOEHUA

obGpa3oBaTesnibHOM NporpamMmbl (KOMNEeTeHUMAMU BbINYCKHUKOB):

KomneTeHuus MnaHupyemble pe3ynbTaTbl 00y4yeHus
Koa HasBaHue

OrlMK-1 | CnocobeH NpUMEHATL | 3HaTb: OCHOBHbIE 3aKOHbl MEXAHUKK, TEPMOANHAMUKM,
6a3oBble  3HaAHUA B | ANeKTpoOMarHeTnuama, OnTUKM N aTOMHOW (OU3UKN;
obnactu
MaTeMaTuyYecKnx N | ymeTb: TMPUMEHSTb 3aKOHbl (U3NKM WU MeTOoAbl
€CTEeCTBEHHbIX Hayk, | TeopeTU4eckoro n 3KCNepUMEHTanNbHOro
3HaHUA nccnenoBaHus B reorpaomyecknx nccnegoBaHnax
dyHOaMeEHTasbHbIX

pasgenoB Hayk o 3emne
npu BbINOSTHEHMM paboT
reorpaduyeckomn
HanpaBneHHOCTH

BNageTb: MeTod4aMu UCCNefoBaHWA W aHanm3oMm
NOMNyYeHHbIX pPe3ynbTaToB, KyNbTYpOW MbIWSEHUS,
CMOCOBHOCTBID K 0606LeHnt0, aHannay, BOCMPUSATUIO
MHopMaUuKn, NOCTAaHOBKE LENU M BblIbOpy nyTen ee
AOCTUXKEHUS.

12 . O6bem ANCUUNINHBLI B 3a4€THbIX eanHULax/4yacax B COOTBETCTBUMN C YY4EOHbIM
nnaHom — 2/72.

CDopma npomex(yTquoﬁ aTTecTauummn saqdem.

13. Buabl y4yebHOM paboThl

TpygoeMKkocTb (4achl)
. B Tom Mo cemecTpam
Bug yuebHon paboTbl Bcero uucne B
UHTEpaKT1B 1 cem. 2 cem. 3cem
How chopme
AyanTopHbIE 3aHATUS 50 50
B TOM 4uncne: nekunmn 16 16
npakTunyeckmne
nabopaTtopHble 34 34
CamocTtodTtenbHas pabota 22 22
WToro: 72 72
dopMa NpoOMEXYTOYHOM aTTecTaumm 3ayer
13.1. CopgepxxaHue pa3genoB QUCLMNIINHBI
Ne HanmeHoBaHue pasgena
CopepxaHue pasgena gUCUnnivHbl
n/n ONCUMMNUHBI
1 MNpeaomer w©  3agaun n3nkn.  MeTtoabl N3NYECKOro
BBenenue pea A P A P
nccnegoBaHus.
2 MatepuanbHaga Touka. Cuctema otcyeTa. [lBukeHne Tena: nyTb
WU nepemeLlleHne, CKOpPOCTb U YyckopeHue. PaBHoyckopeHHoe
KUHEMaTVKA npsAMonunHenHoe  aBwkeHue. KpuBOMMHENHOE  OBWXEHUE:
HOpMarnbHOE W TaHreHuManbHoe yCcKopeHue. BpallieHne Bokpyr
HEMOABWXHOM OCKU, YIfoBasi CKOPOCTb, YINIOBOE YCKOpPEeHue,
CBS3b JIMHEMHOW U YIII0BOW CKOPOCTH
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3 o MHepuunanbHble cuctembl oTcyeTa. [lepBbit 3akoH HbloTOHa..
ﬂMHaMMKaT'\;i;jpmaanom Cuna Btopon 3akoH HbloToHa. TpeTunm 3akoH HbloTOHa.
Mimnynbc. 3akoH coxpaHeHnst uMnynbca.
4 MexaHMW4YecKas paborTa.
MoTeHUMaAaNbHaAaSA “ KMHEeTHUu4YecCcKasn
Pabota n aHeprua eprus. 3aKOoOH COXpaHeHMUSA
NMONMHOMW MEXAHWUWYECKOU B3HEPTIUMN.
5 MoMEeHT MHEepPUWUU U MOMEHT CHUABL:
OCHOBHOMWM 3aKOH OVUWHaAMWUKMH
BpawaTenbHOINO OBWUXEHUWA BOKPYT
flvHamuka Teepaoro Tena HEMOAOBWUXHOM oCMH. MomeHT
MMNYynbCcC a. 3aKoH COXpaHeEeHMUSA
MOMEHTa UMNynbcCa.
6 Mfepexon K HeMHepUMaAaNbHOMW
cucTeme oTc4yeTa. Cwu nubl
HevHepuunanbHbl MHEPLUN: MHEpLUUS
€ CUCTeEeMB
oTcuera nocTynaTtTenNnbHOMY YCKOpPpeHMUIo,
cuna Kopumonuc a,
ueHTpobexHasa cuna.
7 [apMOHWYEeCKHUE KonebaHWSA.
YpaBHeHMUE FrapMOHMYECKMEX
KonebaHWUMN. 3aTyxawuwu e
MexaHunyeckne konebaHus
KonebaHWsA. BbHYX O eHHBl e
KonebaHMUA4. BonHoBo# npouecc.
YpaBHeHUWE BOIMHHI.
8 Ynpyrue U Heynpyriue
nedbopmauuu. Buonabl nedbopmMmauuimn.
HanpaAaXxeHne B MaTepuane. 3aKOH
Cunbl ynpyrocTu lyka aLn4 LedbopmMauuu
pacTAXeHMUWA-CXKaTMKUaA 7 CABUT a,
MOAY Nb OHT a, KoadhdbumumMeHT
MfyaccoHa, MoaAynb CABMUT a.
9 YpaBHeHMUE HenpepbBHOCTMU.
YpaBHeHMUE BepHynnuwu. Cuna
TPEeEHWA NPU NaMUHAPHOM ABUXEHMUMNU
MexaHuKa XnaKocTu BA3KOW XMOKOCTHU. [floBepXHOCTHOE
HaTsAXeEHMUE. NJaBneHwue
MCKPUBINEHHOMU NMOBEPXHOCTMW.
KanunnapHbeaBNEeHUSH.
10 TepmoguHammnyeckas cuctema n ee onvucaHue. MgeansHol ras.
OcHOBHOE YypaBHEHWE MOEKYNSPHO-KUHETUYECKON TEeOopuMn.
YpaBHeHune MenpgeneeBa-KnanenpoHa. M3onpouecchl.
Tennosas aHepruns n PacnpeneneHne MakcBenna. PacnpegeneHne bonbumana.
Temnepartypa. BapomeTtpuyeckasas dopmyna. CrteneHum cBoGoabl MOneKyn.
Teopema O paBHOpacnpedernieHUM 3HeprMM Mo  CTeneHsIM
cBobobl
11 KonunmyecTBO TennoTb. BHyTpeHHASA
9HEepPrusa. Pa6orTa
[TepBOoOe Havyano TepMoOAMHAMMUYECKOMN CUCTEMHI B
TepMOOMUHAMUKMH npouecce. [TepBOE Ha4yano
TEPpMOAMUHAMMUKMW. TennoemMKoCThb.
TennoemMKoCTb M30MNPOLECCORB.
12 AovnabaTunuuyecKHMU CywHoOCTH®Bb apnmabatTunmyecKoro
W npouecc npouecca. YpaBHeHWe aauMabarTsh B
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KoopAMHaATax p-V.

13 HanpaBneHwue NPpOTeEeKaHUH ]
HeobpaTuMMOCTHb
B TEpPMOAMWHAMMUYECKHMUEX npoueccoB.
Topoe Ha4ano TennoBble MAaWWUHBL U MUX KNOA, ULUWKDI
TepmMoAnHamMmukn KapHo. QHTponNwusa npouecca "
CUCTEMSL. MpuHULMKIN BO3pacTaHMUA
SHTPONWUMU..
14 - PeanbHbi ra3. YpasHeHue BaH-gep-Baanbca. Kpusble Bah-
PeanbHbin ras. ®asoBble o
nepexoas aep-Baanbca. Kputudeckas Temnepartypa. ®asoBbli nepexon
P ' «KmnakocTb-ra3y». Tennota pa3oBoro nepexoaa.
15 OnekTpnyeckoe OnekTpnyeckoe nomne. BekTop HanpshKeHHOCTU 3NEKTPUYECKOro
B3avmoencTeme nong. 3akoH KynoHa. Teopema Maycca-Octporpagckoro.
16 Pabora, coBepllaemasi anekTpuydeckum nonem Hag 3apsgoM.
Pabota anektpuyeckoro nonst | MNMoTeHyunan 3NEeKTpOCTaTMYECKOro nong. MprHLMN
1 noTeHuunan cynepnosvuun. JKBUMOTEHUManbHble noBepxHocTn. CBA3b
HaNPsPKEHHOCTU W NOTeHLMana nons.
17 MpoBOAHUKM, AMANeKTpukn K nonynpoBogHukn. OcnabneHue
BHELLUHEro nons B [OMW3MNEKTPUKE. HOunanekTpuyeckas
dnekTpuyeckoe norne B
BeLLecTse npoHuuaemoctb. [1pOBOOHUK B 3NEKTpOCTaTMYECKOM nore.
OnekTpnyeckas €MKOCTb. KoHnpgeHcaTop. OHeprus
KoHgeHcaTtopa. [MNoTHOCTb SHEPrMu 3NeKTPUYECKoro Nong.
18 . . Onpepnenenune Toka. NnoTHocTb Toka. Cuna Toka. 3akoH Oma
[MOCTOSIHHBIN 3NeKTpUYEeCcKUn
ToK ansa  yyactka uenu. ConpoTuBreHWe npoBoAHuKa. 3akoH
Ixoyns-JleHua. Uctounnk OM0C. 3akoH Oma ans nonHowm uenu.
19 McTouHukn marHuTHoro nons. [llone aswkylleecs 4acTuubl.
BekTop MarHMTHOM WHAYKUMW. MarHuTHbIA MOMEHT KOHTypa
MarHuTHoe none o
ctokoM. 3akoH bBbuo-Caspa-Jlannaca. lNone npsAMonMHenHoro
NPOBOAHMKA C TOKOM.
20 Cvna Awmnepa. Cwuna JlopeHua. Tpaektopuu OBWKEHUS
Cwvnbl B MarHUTHOM norne
3apsKEHHbIX YacTuL, B MarHUTHOM More.
21 MapamarHeTukn 1 gnamarHetTuku. BekTtop HamarHM4eHHocTw.
MarHuTHOe none B BellecTBe
deppomMarHeTukm.
22 3aKkoH aneKkTpoMarHUTHOW MHAyKumK, 3akoH Papages. Npasuno
OnekTpomarHuTHasa nHaykumsa | JNleHua. CamouHgykums. VIHOYKTUBHOCTb MPOBOAHMKA C TOKOM.
VIHOYKTMBHOCTb KaTYLUKW. QHEPrus MarHUTHOrO nossi.
23 MpoeanbHbIn konebaTenbHbIN KOHTYP. YpaBHeHue
OneKkTpoMarHuTHble konebatenbHoro koHTypa. ®opmyna TomncoHa. KoHTyp ¢
KonebaHus 3aTyxaHneM.  BblHyxageHHble — konebaHusa.  [lepeMeHHbINn
ANEKTPUYECKON TOK.
24 Cuctema ypaBHeHui Makceenna B Bakyyme 1 cpefe. BonHosoe
OneKkTpoMarHUTHbIE BOSTHbI pelwweHne. CBA3b BEKTOPOB 3NEKTPUYECKON HaNPSXKEHHOCTU U
MarHUTHOW MHAYKLUMU B SNEKTPOMarHUTHOW BOSHE.
25 leomeTpuyeckasa v BonHoeas | LUkana anekTpoMarHUTHbIX BOMH. 3aKOHbl reoMeTPU4EeCcKon
onTuka ONTUKMW.
26 WHTepdepeHUnss OT [OBYX KOrepeHTHbIX WCTOYHWKOB CBeTa.
UHTepdepeHuns YcnoBua MakcuMymoB Y MMHUMYMOB. IHTepdepeHUnst B TOHKMX
nnactmHkax. Konbua HetoToHa.
27 Ycnosus  HabnwogeHus  gudppakumm. 30Hbl  DpeHens.
Oudppakuus Oudopakuma Ha opgHon wenun. [dudpakunoHHas pelueTka.
YcnoBus rmaBHbIX MakCUMYMOB.
28 EcTecTBeHHbIN M Mongapu3oBaHHbIn - cBeT.  [1rnockocTb
nonsapusawmm, nrnockocTe konedaHun. 3akoH bptoctepa. 3akoH
Monapusauyms N
Mantoca. [BownHoe nyyenpenomMreHuve. Monsiponabl.
OnTu4eckas akTMBHOCTb BeLLeCcTBa.
29 . Oucnepcua  ceeta. Knaccuueckasas  Teopuss — gucnepcum.
Bsanmopencrtsue ceeta ¢
BeLLECTBOM HopmanbHass v aHomanbHas gucnepcusa. PaccesHue cBeta.
MornouleHune ceeTa, 3akoH byrepa.
30 . KBaHTOBO-BONMHOBOW  Ayanun3aMm. OHeprusi KBaHTa  CBeTa.
KBaHTOBbIE CBOMCTBA CBETA. . g
o dToachhekT. YpaBHeHMe JnHWTEeNMHa Ana gotoaddekTa.
lMoHATHe o KBaHTOBOWN hU3KMKe o
3akoHbl BHewHero ¢oToaddekta. BonHoBble cBoNCTBa
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MMKpoYacTu,. BonHoBas dyHKUMSA. KBaHTOBaHMe
MUKPOBEMUYUH. JHepreTudeckuin CrnekTp atoMa, MONeKyrnbl,
KOHAEHCUpoBaHHOW cpefbl. CnekTp M3ny4yeHUa-nornoLeHus.

31

OnemMeHTapHble YacTulbl U
pyHOaMeHTarnbHble
B3anmMoaencTeus. AToMHoe
a0po

CoctaB 1 oCcHOBHble napameTpbl gaep. Anbda-, 6eta- u ramma
pacnagbl aToMHbIX gaep. AgoepHble peakumn. TepmosaepHbIn
CUHTES3. Onpepenenune anemMeHTapHom yacTuupl.
Xapaktepuctnkn 4dactuy. Knaccudukaums  anemeHTapHbIX
yacTuu,. Kpatkas XapakTepucTuka yeTbIpex TMMNOB
B3aMMOJENCTBUN.

13.2. Tembl (pa3aenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA

Ne Buabl 3aHsATUN (4acoB)
HanmeHoBaHue pasgena
n/ CamocTosaTenbHas
OUCLUMNNUHBI Jlekumm | Mpaktnyeckne | JlabopaTopHblie Bcero
n paboTta
1 BeepeHue 0,5 0,5
2 KnHemaTtuka 0,5 2 2,5
3 Anramuka 0,5 2 2,5
MaTepuanbHON TOYKM
4 PaboTta n aHeprus 0,5 0,5
5 OunHamuka TBEPOOro 05 5 25
Tena
HevwHepuunmans
6 Hble CUCTeEeMb 0,5 0,5
oTc4yYeTa
MexaHunyeckune 1 2 3
KonebaHus
8 Cwunbl ynpyroctu 0,5 2 2,5
9 MexaHuka XngkocTtm 0,5 2 2,5
10 Tennosas saHeprus u 05 05
TemnepaTtypa.
MepBOE
11 nadano 05 2 25
TepMOoOaAMHAMM
KW
12 Anwva6aTMl-|ec 05 2 5 345
KUMKW npouecec
Brtopoe
13 Hadyano 05 05
TepMOaAMHAMM
K#
14 PeanbHbili ra3. ®asoBble 05 5 05
nepexogsl.
15 3ne|<Tva_eC|<oe 05 > 25
B3anMOAencTene
16 PaboTta anekTpuyeckoro 05 5 25
nons 1 noTeHuman
17 OrnekTpuyeckoe nore B 05 5 25
BelllecTBe
18 |-|OCTOFIHHvaI/I 1 > 3
3ANEKTPUYECKNI TOK
19 MarHutHoe none 0,5 0,5
20 | Cunbl B MAarHUTHOM none 0,5 2 2,5
21 MarHuTHoe none B 05 5 25
BelllecTBe
22 OneKkTpoMarHuTHas 05 5 25
MHAOYKUMSA
23 OneKTpoMarHuTHble 1 5 3
KonebaHus




o OneKkTpoMarHuTHble 05 > 5 45
BOMHbI
o5 eomeTpuyeckas n 05 5 05
BOMHOBas ONTuKKa
26 WHTepdepeHuuns 0,5 2 2,5
27 Oudppakuus 0,5 2 2,5
28 Monsipmsauyus 0,5 2 2,5
29 B3anmopencrteue ceeta 05 > 25

C BeweCTBoM

KBaHTOBbIE CBOMCTBA
30 ceeTa. [NoHATHe 0 0,5 2 2,5
KBaHTOBOW hm3mnke

OnemeHTapHble YacTulbl
1 doyHaamMmeHTanbHble

31 . 0,5 2 2,5
B3aUMOAENCTBUS.
ATOMHOE 54p0
WToro: 16 34 22 72

14. MeToan4yeckue ykasaHmMAa Ans ody4aroLWmMXcA No OCBOEHUIO AUCLUMNIIUHDI
PaboTa ¢ KoHcnekTaMu nekuumn, BbINOMHEHWE 3aaHui TEKyLLEeN aTTecTaunmn, OTBEThI Ha
BOMPOCHI TECTOB, BbIMOMHEHNE NPaKTUYECKNX NabopaTopHbIX paboT.

15. MNMepevyeHb OCHOBHOM U AONONHUTENbLHOW NUTepaTypbl, PeCypCOB WHTEPHET,

HeoOXoAMMbIX AONs OCBOEHUA AUCUMUNIIUHbI (criucok numepamypbl  OGOpMAsemcs 6
coomeemcmeuu ¢ mpebosaHusimu TOCT u ucnonb3yemcsi obwasi ck8o3Hasi Hymepayusi 011 ecex 8udoa8

UCMOYHUKOB)
a) OCHOBHag nuTeparypa:

Ne n/n NcTouHunK

1 Tpodmmosa T.U. Kypc cmsukn / T.U. Tpocumosa - M.: Academia, 2006. - 557c.

2 Tpodmmosa T.U. Kypc pmankn / T.W. Tpocpmmosa - M.: Beiclias wkona, 2004. - 541c.
6) gononHuTenbHasa nuTeparypa:

Ne n/n McToYHMK

3 "pabosckuin B.U. Kypc dmanku / P.U. Mpabosckui - CI6. [u ap.]: JlaHe, 2006 - 607 c.

B) MHPOPMALIMOHHbIE 3NEKTPOHHO-0Bpa3oBaTenbHble pecypchbl:
Ne n/n NcToYHMK
4 lib.vsu.ru

16. NepeyeHb y4yebHO-MeTOANYECKOrO 0b6ecnevyeHUss AN CaMOCTOATEeNIbHOW paboThl
(yyebHo-Memoduyeckue pekoMmeHdayuu, rnocobus, 3adayHuku, mMemoodudeckue yKasaHusi 1o 8blrOIHEHUI
npakmuyeckux (KOHMposbHbIX) pabom u dp.)

Ne n/n NcTouHunK

1 MpakTkyM no mexaHuke n monekynspHoun dusmke / coct. A.C. CugopkuH n ap. - Boponex: UML, By ,
2008 - 92 c.

> MpakTnkyM no anekTpuyecTsy n marHeTnamy / coct. A.M. Conogyxa u ap. - Boponex: ML BI'Y , 2008 -
84 c.

3 JlTaGopaTopHbI NPaKTUKYM MO BOSTHOBOW M KBaHTOBOW onTuke / cocT. J1.IN. HectepeHko un ap. - BopoHex:
na Bry,2017-61c.
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17. UHcpopmaLMOHHbIE TEXHONOMMU, UCNornb3yeMble ANA peanu3auum y4ebHoun
ANCLUNIINHBI, BKIKOYasa nporpamMmmHoe obecnevyeHne u MH¢popmMmaLMOHHO-
CnpaBoOYHble CUCTEeMbI (NMPU HEO6XOANMMOCTH)

18. MarepuanbHO-TeXHU4YecKoe obecnevyeHne paucumnnuHbl: ObGopygoBaHue
nabopaTtopui obLero punsmyeckoro NpakTUkyma kadeapbl KCnepuMeHTanbHON OU3NKN:

- nabopaTtopHas yctaHoBka "MaTtemMaTuyeckmi MasiTHUK";

- nabopaTopHas yctaHoBka "TpudunsapHbin nogsec”;

- nabopaTtopHas ycTaHOBKa 4S5 onpeaenieHms KoadduuneHTa BHYTPEHHENO TPeHUNA";

- nabopaTtopHas ycTaHOBKa AN OnpefenieHnsl OTHOLIEHUS yAenbHbIX TEnroeMKOCTEN
rasos;

- nabopaTtopHasa ycTaHOBKa AN M3y4eHUs uHTepdepeHumn ceeta MoaynbHbI y4ebHbIn
komnnekc MYK-OB,;

- nabopaTtopHaa ycTaHOBKa ANA u3ydeHus audpakuum ceeta MoaynbHbI y4ebHbIN
komnnekc MYK-O;

- nabopaTtopHas ycTaHoBKa 4515 u3yveHns nonapusaumm cseta OrB-05-4-1, MYK OB;

- nabopartopHasa yctaHoBka "M3ydyeHune BHelwHero ¢otoaddekta" MoaynbHbIN y4eOHbIn
komnnekc MYK-O.

- nabopatopHaa paboTa AOns M3Yy4eHUs 3aKOHOB TeMsioBOro wmsnydeHuss MoaynbHbIn
y4ebHbI komniekc MYK-OK

19. ®oHA OLEHOYHbIX CPeacTB:

19.1. MepeyeHb KOMNETEHLUN C YKazaHMeM 3TanoB (hOpMMPOBaHUA U
nnaHMpyeMbIiX pe3ynbTaToB 00y4YeHus

Koa n MnaHupyemble pe3ynbTaTbl 00y4eHNs OTanbl hopmmpoBaHus
cogepxaHue (nokasaTenu AOCTUXEHUsI 3aaHHOro KoMneTeHuumn (pasgensi o0C*
KoMneTeHLUmmn YPOBHSI OCBOEHUSI KOMMETEHLIMM (Tembl) QUCUUMNAVHBI UK (cpencTtBa
(vnn ee yactn) nocpeacTBom hoOpMUPOBaHUS MOAyns U UX HaMMeHOBaHME) OLEHVBaHWs)

3HaHWUW, YMEHUI, HABbIKOB)

3HaTb: hyHOameHTarnbHble pasaerns
n3nkn  (MexaHuky, MonekynsipHyto | 2- KnHematvka 3 -inHamuka

OriK-1 dPU3nNKy " TepMoaMHaMUKy, mMaTepuanbHOh TOYKM 4 -
AMNEKTPOAMHAMUKY U OMTUKY, OCHOBbI Pabota n aHeprua 5 -
aTOMHOW 1 AAepHO OU3NKN) HAvHamuvika TBepforo Tena 6 -
HeuvHepuManbHLE Tect Ne 1
CUCTEeEMb
oTc4yeTart-
MexaHuyeckme konebaHus 8 -
Cunbl ynpyroctv 9 - MexaHuka
XUIKOCTM
YMeTb: UCMOoSb30BaTh TEopeTUHecKne
3HAHUA  (PUSMYECKUX 3aKOHOB B 10 - Tennosas aHeprusa
npodeccuoHanbHON esaTenbHOCTH TemnepaTtypall-llepBoO €
Hauvyano
TEPMOAMWHAMMUKM
12 - Tect Ne 2

AnnabaTunmyieCcKUNn
npouecc 13-
Btopoe Hauvano
TEPMOAMHAMMUKMH
14 -PeanbHbili ras. ®a3oBble




nepexoabi.
OrnkK-1 3HaTtb: byHaameHTanbHble pasgensl | 15 - QnekTpuyeckoe Tect Ne 3
PU3MKN  (MEexaHuKy, MONEKynspHyt | B3aumopencTsme 16 - PaboTta
dU3nNKy " TepMOAMHaMUKY, | SNEKTPUYECKOro nons u
3NeKTpoAMHaAMUKY M ONTWUKY, OCHOBbI | NoTeHuuan 17 -
aTOMHOWN 1 9aepHO U3NKN) OnekKTpuyeckoe nore B
BeLlecTBe
YMeTb: ncnonb3oBatb TeopeTndeckmne | 18 - NoCcToaHHbIN Tect Ne 3
3HaHUSA  (PU3NYECKMX 3aKOHOB B | 3NEKTpuUYeckui Tok 19 -
npogeccuoHanbHon AeaTensHoCTH MarHutHoe none 20 - Cunbl B
MarHuTHom none 21 -
MarHutHoe norne B BellecTse
Brnagetb: wucnonb3oBatb 6as3oBble | 22 - AneKTpomMarHMTHas Tect Ne 3
3HaHWSA yHOAMEHTanbHbIX pasgenos | MHoykums 23 -
dusnkn B o6LWen, HUINYECKon ” | SNEeKTpOMarHUTHble
coumanbHO-3KOHOMUYECKOW konebaHus
reorpadgouu
OrnK-1 3HaTtb: (byHOameHTanbHble pasgenbl | 24 -OnekTpomarHuTHble BofHbl | TecT Ne 4
PU3MKN  (MexaHuKy, MonekynsipHyto | 25 - FeomeTpuyeckas u
duramnky " TepmMoaMHaMuKy, | BorTHOBasi onTuka 26 -
ANEKTPOAMHAMUKY U OMTUKY, OCHOBbI | NHTepdepeHuns 27 -
aTOMHOW U siAepHON OU3NKN) Oudppakuma 28 -Monapusaums
YMeTb: ncnonb3oBatb TeopeTnyeckmne | 29 - Bzanmogencteme ceeta c Tect N2 4
3HaHMA  usnyecknx 3akoHoB B | BewectBoM 30 - KBaHTOBbIE
npoceccuoHaneHoOn OeAaTensHOCTM cBoncTBa ceeTa. [loHaATME O
KBaHTOBOW pU3nkKe
Bnagetb: wucnonb3oBaTtb 6asoBble | 31 - QnemeHTapHbIEe YacTuLbl TecTt Ne 4
3HaHWSA yHOAMEHTanbHbIX pasgenos | U dyHOaMeHTanbHbIe
dusmkn B obwen, dusmyeckon u | B3aMMoaencTsms. ATOMHoe
coumanbHO-3KOHOMUYECKOW f2lalele]
reorpadgouu
lNMpomexyTo4yHas aTrecTauus KM

19.2 OnucaHue KpuTepueB U LUKanbl OLEHUBAHUA KOMMNeTeHUUN (pe3ynbTaToB OOy4eHuA)
Npyu NPOMEXYTOYHOMW aTTecTaumm

Mpumep:

[ns oueHnBaHua pes3ynbTaToB OOyveHUs Ha 3a4yeTe MCMNONb3yHTCA cnegylolime nokasartenu
(8YHbI 13 19.1):
1) 3HaHKe y4yebHOro matepuana v BnageHne NoOHATUNHBIM annapaToMm PU3NYECKNX 3aKOHOB;
2) yMeHue CBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) ymMeHune nnnioctpupoBaTb OTBET NpumMepamu, baktamun, 4aHHbIMU HayYHbIX UCCNeaoBaHWM,;
BNageHve MOHATUAHLIM annapaTtoMm ¢usnkn (ee TeopeTU4eCcKMMM OCHOBaMu AUCLUNIUHBI),
CMOCOBHOCTL UANKCTPUPOBATL OTBET NpuMepamu, paktamm, JaHHbIMU HaYYHbIX UCCenoBaHui,
NPUMEHATb TEOPETUYECKNE 3HAHMWSA ONS PELLEHNS NMPAKTUYECKUX 3aaau.

[nsa oueHVBaHuUs pe3ynbTaTtoB 0Oy4YeHMS Ha 3a4eTe UCMONb3YeTCs — 3a4TEHO, HE 3a4TEHO
CooTHoLeHne nokasaTenemn, KpUTePMEB U LLKarbl OLLEeHUBaHUS pe3ynbTaToB 00yYeHus.

YpoBeHb

chopmmpoBaH Llikana oueHoK

Kputepun oueH1BaHWs KoMneTeHunim




HOCTU
KOMMEeTEeHLINN

lMonHoe coomeemcmeue omeema obyyvarowezocs ecem | [losbiweHHbIl 3avem
rnepeyucrneHHbIM  KpumepusiM.  [[poOeMoHcmpupoeaHO  3HaHuUe ypOBeHb
yHOameHmaribHbIX pa3desios U3UKU (MexaHUKU, MOJeKysspHOU
u3uKu U mepMoOUHaMUKU, 31eKMPOOUHaMUKU U OMNMUKU, OCHO8
amomHoU  u  s10epHOU  (bu3UKU),  yMeHU€e  UCroJIb308amb
meopemuyeckue 3HaHUsl hu3UYECKUX 3aKOHO8 8 rpogheccuoHaibHoOU
desimesibHOCMU.

Omeem  Ha  KOHMPONbHO-U3MEpumMesbHbIl  Mamepuasra  He ba3zoeniti 3auem
coomeemcmsyem OOHOMY U3 [1epeyucsieHHbIX roka3amenel, HO ypOBEHb
obyyvarowutica Gaem npasusibHble omeembl Ha OO0MNoHUMEbHbIE
80r1POCHI. HedocmamoyHo npodemMoHCMpuUPO8aHoO 3HaHue
yHOameHmarsnbHbIX pa30denos usuKU (MexaHUKU, MOMEKyIspHoOU
u3uKu U mepMOOUHaMUKU, 31eKMPOOUHaMUKU U OMNMUKU, OCHO8
amomHoU u 10epHOU hU3UKU).

Omeem  Ha  KOHMPOMbHO-U3MepumenbHbIl ~ Mamepuan  He | [lopozossbili 3avem
coomsemcmeayem obbiM 08YM U3 MEPEYUCIEHHbIX MoKasamerned, ypO8eHb
obyyvarowulica Oaem HernosiHble omeembl Ha O0MoHUMENbHbIe
gorpockl. [JemoHcmpupyem HacmuyHble 3HaHusi ¢hyHOameHmMarlbHbIX
pasfdenoe  usuku  (MexaHuKu,  MOMEKynsapHoU  u3auku U
mepmoOUHaMUuKuU, 31eKmpoOUHaMUKU U ONMUKU, OCHO8 amoMHOU U
s0epHol ¢u3uku), donyckaem cywecmeeHHbie owubKu npu 8bigode

popmyrn.

Omeem  Ha  KOHMPONbHO-U3MEpPUMeEsbHbIU  Mamepuasna  He - Hezauem
coomeemcmeyem stobbIM mpemM U3 repeyuc/IeHHbIX rnokasamered.
Obyuvarowutica O0eMOHCmMpupyem Ompbi8OYHbIE, (hpacMEeHMapHbIe
3HaHus, dortyckaem 2pybbie ouwubKu rnpu 8b1800e chopmyii,

19.3 TunoBble KOHTPONbHbIE 3af4aHUA UMK UHbIe MaTepuanbl, Heo6xoauMble ANA OLEHKU
3HaHUW, YMEeHUHW, HaBblIKOB W (MNKU) onbiTa OEeATEeNIbHOCTU, XapaKTepusywluue I3Tanbl
t¢hopMmupoBaHuA KOMNETEeHLUN B NpoLecce 0CBOEHMA obpa3oBaTeNibHON NporpaMmmbl

19.3.1 NepeyeHb BONPOCOB K 3a4eTy:

1. MarepuansHas Touka. Cucrema oruera. [IyTe n nepemenieHue, CKOpocTs U
YCKOpEHHE.

2. KpuBosIMHEHHOE IBMKEHUE: HOPMAJIbHOE M TAHTE€HIIMAIBHOE YCKOPEHHE.

3. BpanieHue 0OTHOCUTENBHO HEMOABUAKHOM OCH. YTII0Bast CKOPOCTb, YIIIOBOE
YCKOpEHHE.

4. NnepumaneHble cuctemsl oTcueta. [lepBbiid 3akoH HproToHA.

5. Cuna. Bropoii 3akoH HerotoHa.

6. Tpernii 3akoH HproToHa.

7. Mexanuyeckas pabora. Kunernueckasi 1 moTeHUMaIbHas SHEPTUs. 3aKOH
COXpaHEHHUs ITOJTHON MEXaHUYECKON YHEPIUH.

8. UMmynbc. 3aKOH COXpaHEHUs UMITYJIbCA.

9. MOMEHT UHEPIIMU MaTepUATIbHON TOYKH U MaTEPUATBHOTO Telaa. MOMEHT CHUJIBI.
10. OcHOBHOI1 3aKOH JUHAMUKH BpAIATEIBHOTO IBH>KEHHSI. MOMEHT UMITyJIbCA.
3aKOH COXpaHEHUs] MOMEHTA UMITYJIbCA.

11. Heuneprmanbabie cucteMbl otcueta. LleaTpodexnas cuna. Cuna Kopuonuca.
12. 'apmonuveckue Kojaebanus. Y paBHEHHE TapMOHUYECKUX KOJICOaHUH.

13. 3aTyxaroniue KojieOaHus.

14. BeinyxJ1eHHbIE KOosieOaHus. Y paBHEHUE BOTHBI.
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15. Yupyrue u neynpyrue aepopmanuu. Bunsl nepopmanuii. Mexanuueckoe
HaIpsDKEHHUE B MaTepualle.

16. 3akon ['yka. Moaysne FOHra.

17. MexaHnka KUIKOCTH. Y PaBHEHUE HENIPEPBIBHOCTU. Y paBHEHUE bepHyuin.
18. Cuna TpeHus npu JIJAMUHAPHOM TEYEHUU BSI3KOM KUAKOCTH.

19. IToBepxHOCTHOE HATsKEHHE. [[aBIeHUE UCKPUBIEHHON TOBEPXHOCTH.
Kanumnsipasie siBeHus.

20. Tepmogunamuueckas cucteMa. Mneanbublit ra3. OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun. Y paBHeHue Menneneesa-KnamnenpoHna.

21. U3onpoueccel. Pacnpenenenne Makcsemna.

22. Pactipenenenne bonsiimana. bapomerpudeckas dhopmya.

23. Crenenu cBOOOBI MOJIEKY. TeopeMa o0 paBHOpPACHPEIEIICHUN YHEPTHH T10
CTENEHSIM CBOOO/IBI.

24. Tennora u paboTa TEPMOAMHAMUYECKOM CUCTEMBI B mporiecce. [lepBoe Hayano
TEPMOJIMHAMUKH.

25. TennoeMkocCTh. TemnoeMKOCTh U30MPOIIECCOB. DHTPOIHS MPOIECcCca U CUCTEMBI.
26. AnuabaTtuueckuil mporecc. YpaBHeHHE ainadaThl.

27. Bropoe Hauano TepMoMHaMuKu. Hanpasienue npoTekanus 1 HeoOpaTUMOCTh
TEPMOJMHAMUYECKUX MTPOIIECCOB.

28. Tennosbie Mammubl. [ukn Kapro. Kna nukia Kapho.

29. Peanbnbiil Ta3. YpaBHenue Ban-nep-Baansca. Kputnueckas temneparypa.

30. Dnexrpuyeckoe noie. Mctounnkn anekrpudeckoro mnois. HanpsxkeHHOCTh
ANEKTpUYECKOro nosst. 3akoH Kynona.

31. Teopema I'aycca-OcTporpaickoro.

32. PaboTa 31eKTpuuecKoro moss mo nepeMenieHuto 3apsaa. [lorenuuan
ANEKTPOCTATUYECKOTO MOJIS.

33. DKBUNIOTEHIIMATIbHBIE TOBEPXHOCTHU. CBSI3b HAIPSKEHHOCTHU U MOTEHIINAIIA.
34. DnekTpudeckoe nojie B BemecTse. [[poBOAHUKH, TUATIEKTPUKHU U
MOIYNPOBOJHUKU. [Tonsipu3anust AM3IEKTPUKOB.

35. ITpOBOJHUK B 3JIEKTPOCTATUYECKOM I0JIE. DIEKTPUIECKAsT EMKOCTb.
Konpencarop. DHeprust KOHAEHCATOPA. NIOTHOCTh SHEPTUU AJNEKTPUUYECKOTO MOJIA.
36. [TocrosinHbIN 3nekTpuueckuil Tok. Cuna Toka. [InoTHoCTh TOKA.

37. 3akon Oma miig yyactka nenu. ConpoTuBIIEHHE NPOBOJHUKA. 3aKOH J[KoyIsi-
Jlenmna.

38. Croponnue cuibl. IJC. 3akon Oma 115 TOJTHOM LIETH.

39. MarnutHoe noJie. Bektop maruutHoi nHAyKIuU. 3akoH bro-Caspa-Jlamaca.
40. Cuita Amnepa. Cuia JlopeHna. TpaekTopru ABHKEHUS 3apSIKEHHBIX YacTHIL B
MarHUuTHOM TOJIe.

41. MaruauTtHoe noJjie B BemiecTBe. [lapamarHeTuku U TuaMarHeTUKHU.
deppoMarHeTuku. BeKTOp HaMarHUYEHHOCTH.

42. DnexrpomarautHas uHaykuusa. 3akon dapanes. [Ipasuino Jlenua.

43. IHAYyKTUBHOCTD. SIBJIEHHE CAMOMHIYKIIUHA. DHEPTUSI MATHUTHOTO MOJIS.

44. KonebatenbHbIN KOHTYp. Y paBHEHUE IPOCTEHIIIETO KOIeOaTeTFHOTO KOHTYPA.
45. TlepeMeHHBIN NEKTPUUECKHI TOK.

46. Cucrema ypaBHeHUlI MakcBeia.
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47. llIkana 37eKTPOMarHUTHBIX BOJIH, ONTUYECKUI Uara3oH. 3aKOHBI
r€OMETPUYECKON ONTUKH.

48. SIBnenue unrepdepenuuu. Matepdepenims ot AByX KOrepeHTHBIX UCTOUYHUKOB
CBETA.

49. Unrepdepenius B ToHKUX miactuHkax. Konbsia HeloToHa.

50. ludpakiust cBeToBbIX BOJIH. 30HBI Dpenens. Judpakius Ha OqHON MIEH.

51. ludpakimonnas pemieTka. Y cIoBUsI MAKCUMYMOB U MUHUMYMOB.

52. EcTecTBeHHBII U NOJISIpU30BaHHbINA CBET. 3akoH bproctepa. 3akon Manroca.
53. B3anmopencTBue ceera ¢ BenecTsoM. Kiraccudeckast Teopust TUCTIEPCHH.

54. 3aKOHBI paccesiHUS U MOTJIOIICHUS CBETA.

55. KBanToBas teopus cBera. Dotorddext. YpaBHeHne DUHIITEIHA TS
dotorddekra. 3akonbl BHemHEro (GoTodddekra.

56. BonHoBele cBoiicTBa Mukpoydactuil. [loctymnarsl bopa.

57. CoctaB aTomMHOTrO0 sipa. Anbda-, 0era-, raMMa-pacnajbl aaep. JAaepHbie peakiuu.
58. DnemeHTapHbIC YACTUIIBI. XaPAKTEPUCTUKU U KIIACCUDUKAIUS DIIEMEHTAPHBIX
yacTull. YeTsIpe ThIa B3auMOICHCTBUM.

19.3.2 TecToBbI€e 3agaHuA
1. Jaiite onpeneneHue, 4To TAKOE MaTepuaibHas TouKa?
2. 3anummTe GopMyITy HOPMAIBHOTO YCKOPEHHUS MPU JBUKEHUU IO OKPY>KHOCTH.
3. Yrto Takoe uHepuus’?
4. YTo Takoe UMITYJIbC MATEPUAIIBHOTO TENa?
5. UTo Takoe NOoTeHIMaIbHas SHEPTU?
6. 3anumure GopMyaTy MOMEHTA CUJIBI B BEKTOPHOU hopme.
7. 3anumure GopMyy HEHTPOOSKHON CUJTBI.
8. 3anuiuTe ypaBHEHHE 3aTyXalolUX KOJeOaHUH.
9. Yto Takoe nmornepeyHast BoJHa?
10. 3anumuTe ypaBHEHHE HEMPEPHIBHOCTH.

1. Yto cocraBisieT cucteMy orcuera?

2. 3anummTe GopMyITy YTIOBOM CKOPOCTH.

3. Kakue cucrtembl OTCUETA HA3BIBAIOTCS MHEPIUATIBLHBIMU?

4. ChopMynupyiTe 3aKOH COXpaHEHHUS UMITYJIbCA.

5. 3anummre Gopmyiy A MOTEHIIMATBHON SHEPTUU YIPYTO Je(hOPMUPOBAHHOTO
TeJla U Tejla MOAHSATOTO HaJl 3eMJIEH.

6. 3anuinUTe OCHOBHOM 3aKOH IMHAMUKH BPAIlaTEIbHOTO JBUKEHHUSI.
7. 3anumure Gpopmyny cuibl Kopuomuca.

8. 3anuIIuTe 3aK0H 3aTyXaoIINX KoJIeOaHUil.

9. Yto Takoe mpoaoJibHas BOJIHA?

10. 3anumure ypaBHeHune bepryim.

1. Yto Takoe naeaibHbIN ra3?
2. 3anuimmTe ypaBHEHHUE U HAPUCYWUTE TpaPuK U30TEPMUIECKOTO TIpoliecca.
3. YUro nmpencrainser coboit pacnpenenenne Makcsemna?
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4. ChopmynupyiTe TeOpeMy O paBHOpACTIPEIEICHIN YHEPTUH 110 CTETICHIM
CBOOO/IBI.

5. YUeMmy paBHO 4YHUCIJO CTENEHEeN CBOOOIbI Y MOJIEKYJT BO3TyXa?

6. UTo Takoe BHYTPEHHSSI DHEPT U ?

7. 3anumuTe GopMyIly TEIUIOEMKOCTH MPU TOCTOSIHHOM 00BbeME.

8. B mpoiiecce skcriepuMeHTa BHYTPEHHSIA SHEPTUsl ra3a ymeHbinuiachk Ha 13 xkJIx, u
OH TOJYYHUJ OT HAarpeBarTesis KOJIUYeCTBO TEIIOThl, paBHoe 3 k/[x. Uemy paBHa
paboTta? Pacmmpsics wim cxuMmarcs ra3 B mpoiecce?

9. 3anuiure ypaBHEHUE aquadaTUYECKOro mpoliecca B KOOPAUHATAX JTABICHUE -
00BeEM.

10. ChopmynupyiiTe BTOpOE Ha9aIo TEPMOTUHAMUKH.

1. ChopmynupyiTe OCHOBHBIC TTOJIOKEHHUS MOJICKYIIPHO-KHHETUYECKON TEOPHH.

2. 3anummuTe ypaBHeHue MenaeneeBa-Knanelipona sl mpou3BOJLHONM MacChl ras3a
m.

3. 3anumure pacnpeneneHue bonpmana (6bapomerpuueckas Gpopmyna).

4. YeMy paBHO OTHOIIICHHUE yIeTbHBIX Terioemkocte Cp u Cv miisg Bo3ayxa?

5. 3anumuire GopMyiy U1 BHYTPEHHEH SHEPTrUU UJ1eaIbHOTO Ta3a.

6. Uto Takoe agmabaTHUYeCKuil mporecc?

7. Hapucyiite rpadux nukia KapHo B KoopJuHaTax JaBieHUE - 00beM U 0003HAYBTE
KaKIBIN TPOIECC, M3 KOTOPBIX COCTOMT UK KapHo.

8. TeruioBoi nBurartenp mnoiaydaeT OoT HarpeBarens 7200 k/[k TEIIOTHI U OTHAET
xonoamwibHUKY 5600 x/[>x. Kakos KIIJ[ renoBoro nsuraresns?

9. 3anumuTe ypaBHeHHE aauabaTHYECKOro Mpoiecca B KOOPANHATAX 00BEM -
TeMIrepaTypa.

10. Yro Takoe sHTpONIHS?

1. Yto Takoe 3IeKTpUIECKOE MoJie?

2. Ibunaka, umeromas 3apaz +1,6¢107° K, npu ocBelmennu norepsiia oy
aneKTpoH. KakuM cran 3apsii NbUTMHKK?

3. 3anumuTe GopMyiTy MOTEHLIMAJA SJIEKTPUUECKOTO MO TOYEUHOTo 3aps/a.

4. Yto Takoe BEKTOp MoJisipu3anuu’?

5. JIBa oTpuLaTeNbHbIX 3apsia -q U -2q HaXoAATcs Ha paccTossHUA 20 MM. 3apsibl
B3aUMOJEHCTBYIOT ¢ cunoii 1,810 H. KakoBo 3Ha4eHne Kaxmoro 3apsa?

6. 3anumuTe GopMyIly OJHOTO CONPOTUBIIECHUS TPOBOJHUKA.

7. 3anumute 3ak0oH OMa 11 ITOJTHOU LETIN.

8. UTo Takoe MOTOK BEKTOpPA HAMPSHKEHHOCTH 3JIEKTPUUYECKOTO MOJIs?

9. Yto Takoe ANEKTPUIECKHUI TOK?

10. Kak u3MeHuTcs cuiia B3aMMOJICUCTBHS IBYX TOUEUYHBIX 3aps0B MPU YBEIMUYECHUH
Ka)KJI0TO 3apsja B 3 pasa, eCii pacCTOSTHUE MEXAY HUMU YMEHBUIUTH B 2 paza?

1. B ueMm 3akiar04aeTcsi OCHOBHOE CBOMCTBO 3JIEKTPHUUYECKOTO OIS ?
2. 3anummte Teopemy ['aycca-Octporpanckoro.
3. Uto Takoe SKBUNIOTEHIIUAJIbHBIEC IOBEPXHOCTHU?
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4. Mertannndeckas TUTaCTHHA, UMEIOIIasi OTPUIIATENBHBIN 3apsn -8e, "mprodpena” 8
ANEeKTPOHOB. KakuM cTain 3apsii niaacTUHbI?

5. Kak u3aMeHuTCs cuiia B3auMOICUCTBUS ABYX TOUCUYHBIX 3apsJI0B IIPU YBEIUUECHUU
KaXKJI0T0 3apsija B 3 pa3a, €CliM pacCTOSIHUE MEX1y HUMU YMEHBIINUTD B 2 pa3a’?

6. [laiiTe onpejeneHue, 4To Takoe yAeIbHOE COMPOTUBIICHUE?

7. Karuisa maciia, Macca KOTOpou 107 L', HaXOIWUTCS B DJIEKTPHIECKOM I10JIE BO
B3BEIIEHHOM COCTOSTHUU. Hanpspk€HHOCTD anekTpudeckoro mojst pasHa 100 H/Ko.
Heo0xoaumo onpenenuTs 3aps/ Karii Macia.

8. Uto Takoe cuiia Toka?

9. 3anummuTte GopMylly EMKOCTH YEIUHEHHOTO MMPOBOIHUKA?

10. 3anumure Gopmyiy sl HAMPSHKEHHOCTH U MOTEHIMANA JIJIs1 TOYEYHOTO
AIEKTPUUECKOTO 3apsija.

1. 3anummre cucreMy ypaBHeHU MakcBesuia.

2. IlapammenpHO BHCSIIEMY NPOBOJHUKY, IO KOTOPOMY TEYET ANEKTPUUYECKUHN TOK,
pacloJIOKWIA JAPYroM TMPOBOJHUK, COEOUHEHHBIM C MCTOYHHUKOM ToOKa. Yto
MPOU30MIET C MPOBOJAHUKAMU NPH 3aMbIKaHUU LIENH, B KOTOPYIO BKIIOUEH BTOPOM
MPOBOJTHUK?

3. UTo Takoe MarHeTUKM?

4. Chopmynupyiite npasuio JleHia.

5. Yto Ha3pIBaeTCsI NOTOKOM BEKTOPAa MATHUTHOW MHIYKIIUU?

6. Ha pucynke n300pakxeH MpOBOAHUK C TOKOM, TIOMEIIEHHBIM B MArHUTHOE TIOJIE.
Crpenka yka3blBaeT HallpaBJIE€HUE TOKA B IPOBOJHUKE. BEKTOp MarHUTHON
MHIYKIUU HallpaBJIeH NEPIEHAUKYIISIPHO IIJIOCKOCTH pUCyHKa OT Hac. Kak
HaIlpaBJI€Ha CWIA, AEHCTBYIONIas HAa IPOBOJHUK C TOKOM?

K X :
I B
L A

7. B 3aMKHYTOM BUTKE IPOBOJHKKA cOpoTuBIcHHEM 2-102 OM MIrHOBEHHOE
3HAY€HUE MHIYKIIMOHHOTO ToKa paBHO 5 A. Uemy paBHa D/1C unnykuuu?

8. Hapucyiite cxemy npocTeiiero kojiedaTeIbHOT0 KOHTYpa U 3alUIIUTE, YeMy
PaBEeH Mepuo]i KoJeOaHuil 1Jis HEro.

9. Onpenenure UHAYKIIMIO OJJTHOPOTHOTO MAarHUTHOTO TOJIs, B KOTOPOM Ha
MPOBOJIHUK IJIMHOW 20CM, pacnionoKeHHbIN o yriioM 30° K JIMHUSAM UHIYKIIUH,
nevctByet cuia 0,2H, eciin mo HeMy npoxoAauT TOK 8A?

10. Hapucyiite rpaduku 3aBUCUMOCTH 3apsijia U TOKa OT BPEMEHU B K0JIEOATEIIbHOM
KOHTYpE.

1. 3anumuTe GopMyiry MArHUTHOTO MOMEHTA KOHTYpPa C TOKOM B BEKTOPHOM BUJIE.
2. B yeM 3akirodaetcs sIBICHHE CAMOUHAYKIIUN?
3. 3anumwute GopMyiy A cuiibl JIopeHiia B BEKTOPHOM BHJIE.

4. YeMy paBEeH MarHUTHBIN MOTOK Yepe3 KOHTYp HHAYKTUBHOCTHIO 20 MI'H npu cuiie
ToKa 3 A?
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5. Uem xapaxkTepu3ytorcsa quamarietuku? [Ipuseaure npumepsl BELIECTB,
OTHOCSIIMXCS K AMAMAarHETHKaM.

6. DIEKTPOH U MPOTOH BJIETAIOT B OAHOPOJHOE MAarHUTHOE M0JI€ MEPIEHAUKYIISIPHO
BEKTOPY MarHUTHOW MHAYKIMH C OJIMHAKOBBIMHU CKOPOCTAMHU. UeMy paBHO
OTHOILIEHNE MOJyJIel CHJI, AEUCTBYIOLINX HA HUX B ’TOT MOMEHT BPEMEHHU CO
CTOPOHBI MATHUTHOTO 10JIsA?

7. Kak U3MEHUTCSI SHEPrUsi MAarHUTHOTO TOJIsI CO3JJaHHOTO TOKOM, €CJIH CUITYy TOKa
YBEJIUYHTH B 2 pa3a?

8. 3anumuTe 3aKkoH OMa JJ1s1 LIeTH MEPEMEHHOTO TOKA.

9. C kako# cuioi B3aUMOJIEUCTBYET KaXK/IbIi METP JBYX MapajuIeIbHbIX
MIPOBOJIHUKOB O€CKOHEYHOM IJIMHBI U HUYTOKHO MaJIOT0 CEYEHUsI, PACIOJI0KEHHBIX
Ha PACCTOSHUM 2 M OJIMH OT JIPYyroro B BaKyyMe, €CJIM CHJIa TOKa B ITPOBOJITHUKAX
paBHa 2 A?

10. ChopmynupyiiTe 3aKOH 3JIEKTPOMarHUTHON uHAyKunu Papajes.

1. YUto coboit mpeacTaBisieT CBET?

2. YTo Takoe KOT€PEHTHBIE BOIHBI?

3. 3anumwMre ycCIOBHE€ MaKCUMYMOB JJisi MHTEPPEPEHLUU OTPaXECHHOIO CBETa B
TOHKHUX IUIACTUHKAX.

4. Yem otnuvaetcs nudpaxius Openens ot nudpaxiuu Opaynrodepa?

5. 3anummre ycioBHEe MAKCUMYMOB JJ1s1 U(PAKIUOHHOMN PEIETKH.

6. 3annmure 3ak0H Maioca.

7. B 4yeM 3akiro4aeTcs SIBICHUE PacCesiHUs CBETa?

8. 3anummTe, KaK CBsI3aHa CKOPOCTh CBETA U JIJIMHA CBETOBOU BOJIHBI B BAKYYME.

9. ConHeuHBIN CBET HE MPOXOAUT Yepe3 ABa MOIIPOUIA, ECIIH UX OCH CKPEIIEHBI MO]T
NPSAMBIMH yriIaMH. UTO POU30MIET, €CU MEXY STUMHU MOJISIPOUIAMU TOMECTUTh
TPETHU, OCh KOTOPOTO 00pa3yeT ¢ OCSIMU ABYX APYTHX MOISIPOUIOB yroi 45°7?

10. Yro mnpowumsoiger ¢ AudpakUOHHOW KApTUHOW Ha OJHOW IIENH, €CIIh €€
ITIOMECTHTh BMECTO BO3/yXa a) B BOJy; 0) B BaKyyM?

1. OOBsicHUTE, B UEM 3aKJIIOYAETCA siBJIeHHE BHENTHero pororddexra? 3anummmre
ypaBHeHUE DWHINTENHA U1 BHEIIHETO oTor(ddexTa.

2. CdopmynupyiiTe OCHOBHBIE 3aKOHBI BHEITHETO (HoTOdPPekTa.

3. Kpacnas rpanuna ¢poroaddexra ucciemyeMoro MeTaaia COOTBETCTBYET IJIMHE

BOJIHBI Akp = 600 uM. [Ipu ocBelIeHNH 3TOr0 MeTajia CBETOM JUTMHOM BOJIHBI A
MaKCHUMaJIbHasi KHHETUYECKasi SHEPTHS BEIOUTHIX U3 HETO (POTOANEKTPOHOB B 3 paza
MEHBIIIE PHEPTUHU MaIaroniero ceera. Kakona jJyimHa BOJIHBI A MAAI0IIEToO cBeTa?

4, [Tpu ocBemennn kaTo/1a BAKyyMHOTO (DOTO3JIEMEHTa MTOTOKOM
MOHOXPOMATHYECKOTO CBETa MPOUCXOIUT BhIONBaHUE (HOTOIIEKTPOHOB. Kak
M3MEHUTCS MaKCUMaJIbHAsi KWHETUYECKast SHEPTUsI POTOAIEKTPOHOB P YBEITUUCHUU
YacCTOTHI MAIAOLIETO HA KATOJ CBETa B 2 pa3a?

d. Cdopmynupyiite moctynarsl bopa.
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6. B uem 3akrogaeTcsi OCHOBHBIE BBIBOJIBI U3 OTbITa Pe3epdopaa mo paccesHuio

o-yactuil?

7. 3anuImMTe ypaBHEHUE PAIMOAKTUBHOIO paciaja Mo MpeBpalieHUIoO TOJOHUS B
24 210 i

BUCMYT 84 B BUCMYT 83

8. Yto Takoe nepuoj nonypacnanaa? 3anuimTe 3aKOH paJMOaKTUBHOTO pacliajia.

9. Onpenenute SHEPTUIO, BBIACIUBIIYIOCS MPU NPOTEKAHUU CIETYIONIEH

Tpi, 1 4 4
peaKIHH: sLi+ 1H_> >He + 5He
10. IlepeuncnuTte OCHOBHBIE THIBI (yHIAMEHTAIBHBIX B3aUMOACHCTBHM U

OXapaKTEPUYUTE HX.

MNepeyeHb 3agaHui AnNs npoBepku cchOpMUPOBAHHOCTU KOMMNETEHLIUK:
1) TecTOoBble 3a4aHuUA:

npocTble
1. YT0 BXOANT B CUCTEMY OTCYeTa?

a) TeJ10 OTCHeTa, CUCTemMma KoopanHar, 6) Terlo OTCHeTa, 4Yachl, B) TeJ10 OTCHeTa, Cuctema
KoopAauHaTt, 4Yachl; I') TEeNno oTcyeTa, CMCtemMa KoopanHaTt, 4acbl, CUCTeMa MaTepualribHbIX
TEenN

OTBeT: B
2. Yto Takoe agnabartmyeckmin npouecc?

a) aTo npouecc 6e3 TennoobMeHa C OKpyxalllenm cpenow; B) 3TO npouecc npu
HeM3MeHHoOWn TemnepaTtype; ) aTo NpoLEecc Npu NOCTOAHHOM 06beMe; ) aTo npoLecc npu
NMOCTOSIHHOM JaBMeHUN

OTBeT: a
NOBbILWEHHON CJTIOXHOCTHU
3. UTo Takoe anekTpuyeckoe none?

OTBeT: 3TO nore, KOTopoe o6pasyeTcss BOKPYr 3MeKTPUYecKMX 3apsnoB, OCHOBHOE
CBOMCTBO KOTOPOro - IEMCTBOBAThL Ha 3MNeKTpUdeckme 3apsaabl C CUMOMN.

4. Kakne ceToBble BOSMHbI Byay cHMTATbCA KOFePEHTHBIMU?

OTBeT: y KOTOpbIX OAMHAKOBasi 4actoTa M MOCTOSIHHAsi BO BPEMEHW pas3HOCTb a3
KoneodaHun.

2) pacyeTHble 3aaayu:

1. Kak uaMeHUTCs cuna B3aMMOOEWCTBUSI OBYX TOYEYHbIX 3apsOoB MpU yBENUYEHUM
Kaxkgoro 3apsifa B 3 pasa, ecrnv paccTosiHe Mexay HAMU YMEHbLUUTb B 2 pasa?

PeweHue: 3anuiuem 3akoH KyﬂOHa ana cunbl B3a|/|MOD'e|ZCTBV|F| ABYX 3apA0oB
Fokh
r

Ecnn kaxgbii 3apsag ysenuuntbe B 3 pasa, TO cuna yeBenuuutca B 9 pas, n ecnu
pacCcTosiHWe YyMeHbLUMTb B 2 pasa, TO cuna yBenuuutcs B 4 pasa. T.0. B uTore cuna
yBenuintbca B 36 pas.

OtBeT: B 36 pa3 yBenuuuTcs.
3) 3cce

I'quemy OBWXeHNne MOJieKyJ1 Ha3biBaeTCA TEennoBbiM?
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Monekynbl No6oro BelLecTBa HaXoOAATCA B HENPEPLIBHOM ABMKEHUU. CKOPOCTb ABUKEHUS
MOJEKyS CBsi3aHa C TemnepaTypoi BellecTBa, U3 KOTOPOro COCTOUT chmanyeckoe Tero.
Uem Gonblle CKOPOCTb ABWXKEHMSI MONEKYNn — Tem Bbille TemnepaTtypa Tena. [oatomy
ABWXEHWE MOreKkyn HasblBaeTCsl TENMOBbIM ABUKEHUEM.

19.4. MeToauyeckue Martepuanbl, onpegenslwme npoueaypbl OLEHUBAHUA 3HAHUWN,
YMEeHUI, HaBbIKOB U (UNN) onbiTa AeATeNbHOCTU, XapakTepu3yrLWmx aTanbl (popMmUpoBaHus
KOMnNeTeHLun

OueHKka 3HaHW, YMEHMIN N HABbLIKOB, XapakTepuaytowas aTanbl OpMMPOBaHMA KOMNETEHLNI
B pamKax MW3y4eHUs OUCLMNAWHBbI OCYLLEeCTBNAETCH B Xo4e TeKkylen U MpOMEXyTOYHOM
aTTecTauun.

Tekywaa aTrectaumsi NPOBOAUTCA B COOTBETCTBMM C [lonoxeHnem O Tekywen aTTectauum
obyyatomMxca no nporpaMmam Bbiclwero obpas3oBaHMs BOpOHEXCKOro rocygapCTBEHHOMO
yHMBepcuteta. Tekywas artTrectauuss nposogutcd B dopme(ax) nuMcbMeHHbIX pabor
(kOHTpOmMbHbIE, TecTbl, nabopaTopHble paboTbl); TecTupoBaHus. Kputepum oueHUBaHMSA
npvBeaeHbl BbILLE.

lMpomMexyToyHas aTTecTaumst NPOBOAMTCA B COOTBETCTBMM C [1onoXeHnemM O NMPpOMEXYTOYHOW
aTTecTaumm obyyarLmxcsa no nporpamMmmam Bbicllero obpasoBaHus.

KoHTponbHo-n3MepuTenbHble MaTepuanbl NPOMEXYTOYHOW aTTecTauunM BKoYalT B cebs
TeopeTnyeckme Bonpochl, NO3BOSSIOLME OLEHUTb YPOBEHb MOSYyYEeHHbIX 3HAHWA.
MNpy OUEHMBAHWM WCMOMb3YITCA KAYeCTBEHHblEe LiKanbl oOueHok. KpuTepun oueHVBaHUS
npuBeOEHbI BbiLLE.



	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями выпускников):

