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PABOYASA NMPOrPAMMA YYEBHOMU OUCUUNINUHbI
51.0.07 ®unsuka

1. Wudbp u HaumeHoBaHue HanpaBneHWUs NOAroTOBKK / cneunanbHOCTH:
05.03.02 reorpadcpus

2. [lpocune nogrotoBku / cneunanuzaums: eorpachus W pernoHanbHble
nccnegoBaHus:;

3. KBanudukaums (cTeneHs) BLINYCKHUKA: bakanasp
4. ®opma obyueHus: oyHas

5. Kacbenpa, orvBevawowas 3a  peanusauuo AUCLMNAUHBI: kaceapa
3KCNepUMEeHTanbLHOM hr3nKK

6. CoctaButenu nporpammei: HectepeHko Jlonuta MaenosHa, kaHagnaaT uUsmko-
MaTeEMaTUYECKNX HayK, JOLEHT

7. PekomeHfoBaHa: kacheapoi aKCrnepuMeHTanbHoit duankm 04.07. 2024 r. npoTtokon Ne 7
8. YueGHbIit roa: 2024/2025 Cemectp(bl): 1

9. Uenn wu 3apaum yuyeBHON AUCUMNAWHDLI: obyyvalLMinca [OMMKEH OCBOUTH
tbyHAameHTanbHble  pasgensi  OU3UKU (MexaHuKy,  MonekynspHyw  uauky u
TEPMOANHAMWKY, 3NEKTPOAMHAMUKY W ONTUKY, OCHOBbI aTOMHOA W SAEPHOV pusnkn),
YMETb MCNONb30BaTh TEOPETUYECKINE 3HAHNS (PU3NYECKNX 3BKOHOB B NPOCECCUOHANBHON
DeATenbHoCcTH

10. MecTto yuyeGHOW AucuMnAuMHbl B cTpykType OOIT: HAucuunnuHa oTHocuTcs K
6asoBoit yactu Brioka 1 — [ducuunnuHbi (Mogynu) ®epepanbHOro rocyaapcTBEHHOrO
obpasoBaTensHoro ctaHgapTa  BbICWEro  NPOEeCCUMOHaNbHOMO obpasoBaHus no
HanpaeneHwio noarotoskn 05.03.02 «eorpacusy (6akanaspuar).

HAaHHon AancuunnnHe NpeflecTByOT WU3YYEHWIO AUCUMANMH: LIKOMbHbINA KYpC hU3UKN 1
MateémaTtukn, BbiCllas MaTemaTtuka, BekTopHas anrebpa. Kypc «dusuku» siBnsetcs
GasoBbIM AnA Bcex Hanpasnewwit Gakanaspa. [aHHas AucUMAAMHA npeawecreyeT
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M3YyYEeHMI0 OUCUMMNAWH  KNUMaToflorMss C  OCHOBaMM  METEOPOsiorMu,  rMaposiorus,
Buoreorpadus, gucumninH HanpasneHus «lreorpadus».

11. MMnaHunpyemble pe3ynbTaTbl OOyYeHMA NO AucuMnnuMHe/mMoaynio (3HaHuUA,
YMEeHUsi, HaBblKM), COOTHECEHHble C nMaHupyeMmbiMn pe3yribTaTaMU OCBOEHUA
obpasoBaTenibHOM NporpaMmmbl (KOMMETEHLUMAMU BbINYCKHUKOB):

KomneTteHumsa

MnaH npyemblie pesysibTaTbl o6yqu nA

Kon Has3saHue

OlK- Ncnonb3yer  6asoBble | 3HAaTb: OCHOBHbIE 3aKOHbl MEXaHWKWU, TePMOAUHAMUKN,
1.2 3HaHUA PU3NYECKMX | AINEKTPOMarHeTMama, onTUKN U aTOMHON OU3UKN;

reorpaduyeckon
HanpaBneHHOCTU

3aKOHOB n aHarnumsa
CbI/I3I/ILIeCKI/IX SABNEHUN YMETb. NPUMEHATb 3aKOHbI cb|/|3|/||<|/| n MeToabl
Nnpn BbINOJNTHEHUN pa60T TeopeTn4yecKkoro n SKCNnepnMmeHTarnbHOoro

nccnengoBaHnAa B reorpacbw-leCKMX nccrnengoBaHuAX;

BNnagetb: MeTogaMu UCCNefoBaHMA U aHanu3om
MONyYEeHHbIX pPe3ynbTaToB, KyNbTypoOW MbILLEHMS,
CMOCOBHOCTLIO K 0600LLEeHMIO, aHann3y, BOCMPUATUIO
WHgOpMauunK, NOCTaHOBKE LienM U BbIOOpY nyTen ee
AOCTUXKEHMS.

12 . O6beM AMCLUUNNUHBLI B 3a4e€THbIX eAUHULax/4yacax B COOTBETCTBUN C Y4EOHbIM

nnaHom — 2/72.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauumm saqdem.

13. Buabl yue6HOM paboThl

TpygoemKkocTb (Yachl)
Bug yuebHon paboThl Bcero ch;O: B To comecTpam
VHTepakTnBs 1 cem. Necem. | ...
How chopme
AyanTOpHbIE 3aHATUSA 50 50
B TOM YuUcne: nekyum 34 34
npakTu4eckme
nabopaTtopHble 16 16
CamocTosaTenbHasa paborta 22 22
UToro: 72 72
dopma npoMexyTodHOM aTTecTauum 3avet

13.1. ConepxxaHue pa3genoB AUCLUUNIIUHbI

Ne HanmeHoBaHue pasgena Cone
/n MCLIAMMHbI Oep>kaHne pasgena AUCLMNnHbI
1 BeegeHue MpeomeTr 1 3agaun  du3mkn. MeToabl  PU3NYECKOTO
nccnenoBaHus.
2 MaTtepuanbHasa Touka. Cuctema otcyeTta. [IBuwkeHne tena: nyTb
KnHemaTtuka N nepemMeLleHne, CKOPOCTb WU YyckopeHue. PaBHOycKkopeHHoe
NpsMONUHenHoe  aBwxkeHue. KpMBONMUHENHOE  ABWXKEHME:
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HOpMaribHOE U TaHreHuuanbHoe yckopeHue. BpalieHne BOKpyr
HENoOABMXHOW OCK, YrnoBasi CKOPOCTb, YIMOBOE YCKOpeHue,
CBSA3b NIMHENHOW 1 YIIOBOW CKOPOCTU

3 [IMHaMVKa MaTepUanbHoM I/IHemeaanblve CUCTEMbl OTcYyeTa. I'IepBbJﬁ 3akoH HbloToHa..
TOuKM Cuna Btopon 3akoH HbtoToHa. Tpetun 3akoH HblOTOHa.
Mmnynbc. 3aKkoH coXxpaHeHUs uMnyrbca.
4 MexaHuveckas pabota. [loTeHunanbHas W KMHETU4YecKas
PaboTa n aHeprus . N
3Heprusi. 3aKoH COXpaHEHUs1 MOSTHON MeXaHUYECKON SHEPTUN.
5 MOMEHT MHEPLMN U MOMEHT CUIbl: OCHOBHOW 3aKOH OMHAMMUKK
OuHamuka Teepaoro Tena BpalLlaTenbHOro ABWKEHUS BOKPYr HEMOABWXHOM ocu. MomeHT
nmnynbca. 3akoH COXpaHeHUs1 MOMEHTa UMMynbca.
6 lMepexon K HewHepumanbHOW cucteme oTcyeTa. Cunbl
HeunHepumanbHble CUCTEMBI )
oTcyeTa MHepUMn: nUHepuMsa MoCcTynaTefibHOMY YCKOpeHWo, cuna
Kopuonuca, ueHTpobexHas cuna.
7 FapMoHuyeckne konebaHusi. YpaBHeHVWE  rapMOHUYECKUX
MexaHuyeckume konebaHus konebaHui. 3aTyxarowue konebaHus. BbIHY>XAEeHHbIE
konebaHuns. BornHoBow npouecc. YpaBHEHNE BOJHBI.

8 Ynpyrme wn Heynpyrve pedgopmaumun. Bugbl  gedopmauni.

CHrbl yIpyrocTy HanpsxkeHne B Mmatepmane. 3akoH [yka gna gedopmauumu
pacTsbkeHusi-cxatus 1M casura, mogynb HOHra, koadpdumumneHT
lMyaccoHa, moaynb casura.

9 YpaBHeHuWe HenpepbiBHOCTU. YpaBHeHue bepHynnu. Cuna

MexaHWKa XUaKOCTH TPEHMUS1 NpU  NaMUHAPHOM  OBWXEHUM  BS3KON KupkocTu,
lMoBEPXHOCTHOE  HaTsbkeHWe.  [laBneHue  MCKPUBIEHHON

NnoBepxHOCTU. KannnnsipHblesBrneHusl.
10 TepmogmHammyeckasa cucteMma n ee onncanue. igeanbHblin ras.
OCHOBHOE YypaBHEHWE MONEKYNAPHO-KUHETUYECKOA TEeOopuMm.
YpaBHeHune Mengeneesa-KnanenpoHa. M3onpouecchl.
Tennosasi aHeprusa u Pacnpenenenne Makcenna. PacnpegeneHve bBonbumaHa.
Temnepartypa. BapomeTpuyeckas ¢opmyna. CrteneHn cBoboabl MoOrekyn.
Teopema o0 paBHopacnpedeneHnm SHeprum Mo  CTENeHsIM

cBoboapbl

11 MepBoe Hauano Konuuectso TennoTbI. BHyTpeHHss  sHeprna.  Pabota
TEPMOAVHAMMKM TepMogMHaMU4eckon cucteMmbl B npouecce. [lepeoe Havano

TepmognHaMukn. TennoemMKocTb. TenoeMKoCTb N30NpOoLLEeCCOoB.

12 o CywHocTb agmabaTtndeckoro npolecca. YpaBHeHue aguabaThbl

AgnabaTtunyecknii npoecc B KOOPANHATAX p-V.

13 HanpasneHwue npoTekaHusi " HeobpaTUMOCTb
Bropoe Havarno TepMoanHaMMUYeckMx npoLeccoB. Tennosble MallvHbl U UX KN4,
TepMoaNHaAMUKN LUKn KapHO. SHTpOI'IMH npouecca uU CUCTEMbI. rlpMHLlMI'I

BO3pacTaHUsi 3HTPOMUMN. .
14 PearbHbIi ras. dasosbie PeanbHbli ras. YpaeHeHue Ban-gep-Baansca. Kpl/leIe BaH-
nepexoabl. aep-Baanbca. Kputuyeckas Ttemnepatypa. ®asoBbii nepexos
«KmnagkocTb-rady». Tennota ¢pasoBoro nepexoga.

15 OnekTpuyeckoe OnekTpuyeckoe none. BekTop Hanps)XeHHOCTU ANEKTPUYECKOro
B3aMMoaencTeme nons. 3akoH KynoHa. Teopema [Maycca-OcTporpagckoro.

16 PaboTa, coBepluaemas 3f1EKTPUYECKMM MOSIEM Hag 3apsaoM.

Pabota anektpuyeckoro nons | MNoTeHuman 3NEKTPOCTaTUYECKOro nons. MpuHUMN
1 noTeHuman cynepnosvuun.  OKBUMOTEHLManNbHble NoBepxHocTU. CBA3b
HanpsKeHHOCTW W NOTeHLUMana nonsi.
17 MpoBOAHMKK, OUIMNEKTPUKM M nonynpoBodHukn. OcnabnexHve
ONeKTPUYECKOE NOME B BHELHero  nons B OuanekTpuke.  [manekTpuyeckas
BOLLECTBE npoHuuaemMocTb. [1poOBOAHMK B 3neKkTpocTaTUYeckoM mnore.
OnekTpuyeckas €MKOCTb. KoHaeHcaTop. OHeprus
KoHZeHcaTopa. [MNOTHOCTb SHEPINM SNEKTPUYECKOro Nonsi.
18 MOCTOSIHHbI ANEKTPUYECKMIA Onpepenexne Toka. NnotHocTb Toka. Cuna Toka. 3akoH Oma
TOK ans  ydactka uenun. ConpoTuBneHue NPOBOAHMKA. 3akoH
[xoyns-JleHua. NctouHnk 3C. 3akoH Oma gns NnonHom Lienw.
19 VCTOYHMKM MarHuTHoro nons. [llone aBmxylieecs 4actuubl.

MarHutHoe none

Bektop MarHUTHOW MHAYKUMW. MarHuTHbIi MOMEHT KOHTypa
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ctokoMm. 3akoH buo-Caspa-flannaca. [lone npsAMOnUHENHOro
NPOBOAHMKA C TOKOM.

20 Cvna Awmnepa. Cwuna JlopeHua. Tpaektopun OBWKEHUS
Cwunbl B Ma@rHMTHOM nore
3apsKEeHHbIX YacTuL, B MarHUTHOM rore.
21 M MapamarHeTukn un anamarHeTukn. BekTtop HamarHUYeHHOCTMW.
arHUTHOE norne B BeLlecTBe
deppomarHeTuku.
22 3aKkoH anekTpoMarHUTHOW MHAYKUWK, 3akoH Papages. Npasuno
OnekTpomarHutHasa nHaykumna | JleHua. CamouHaykumsa. MHOYKTMBHOCTbL NPOBOAHMKA C TOKOM.
VHAYKTUBHOCTb KaTyLUKN. QHEPrnst MarHUTHOrO Mons.
23 WaeanbHbin konebaTtenbHbIN KOHTYP. YpaBHeHune
OneKkTpoMarHuTHble konebaTenbHoro koHTypa. ®opmyna TomncoHa. KoHTyp ¢
konebaHus 3aTyxaHueMm.  BblHyxgeHHble — konebanusi.  MepeMeHHbI
3ANEKTPUYECKON TOK.
24 Cuctema ypaBHeHunn MakcBenna B Bakyyme v cpege. BonHoBoe
OnNeKTpoOMarHMTHbIE BOSTHbI peweHne. CBA3b BEKTOPOB 3NEKTPUYECKON HaNPSHXKEHHOCTU U
MarHUTHOM MHAYKUMM B SNEKTPOMarHUTHOM BOJTHE.
25 FeomeTpmyeckasa n BonHoBasa | Llkana 9anekTpoMarHUTHbIX BOSMH. 3aKOHbl FEOMEeTPUYECKON
onTuka ONTUKMN.
26 UHTepdepeHLMa OT [OBYX KOrepeHTHbIX WCTOYHUKOB CBeTa.
UHTepdepeHLms Ycnosust MakcCumMyMoB Y MUHUMYMOB. VHTepdepeHuUnst B TOHKMX
nnactuHkax. Konbua HetoToHa.
27 Ycnosust  HabnwogeHus — gudpakumu. 30Hbl  DpeHens.
Oundppakuusa Oudppakuma Ha ogHon wenu. [OudpakumoHHaa pelueTka.
YCnoBusi rmaBHbIX MakCUMYMOB.
28 EctecTBeHHbIN M nonsgpu3oBaHHbLIN  cBeT.  [1nockocTb
n nonapusaumm, NNockocTb konebaHuin. 3akoH bproctepa. 3akoH
ongapuvsauus M N
anoca. [sonHoe nyyenpenomneHune. Monspoungbl.
OnTunyeckast akTMBHOCTb BeLecTBa.
29 B o Oucnepcua  ceeta. Knaccudeckas  Teopuss  QUCMEPCUMN.
3aMMOAeNCcTBME cBeTa C
BOLLECTEOM HopmanbHass n aHomanbHast gucnepcus. PaccesaHue cBeTa.
MornowieHne ceeTa, 3akoH byrepa.
30 KBaHTOBO-BOMHOBOW  Ayanuam. OHeprns KBaHTa  CBeTa.
dToappekT. YpaBHeHWe JWHWTenHa Ana doTtoaddekTa.
KBaHTOBble CBOMCTBa cBeTa. | 3akOHbl BHewHero otoacpcekta. BonHoBble cBoONCTBa
lMoHATHE O KBAHTOBOWN hU3MKE | MUKpOYaCTUL, BonHosas yHKLMSA. KBaHTOBaHME
MUKPOBENUYUH. OHEPreTU4ecKkUin CrnekTp artoma, MOMeEKynbl,
KOHAEHCUpOBaHHOM cpeabl. CnekTp U3ny4eHUA-nornoLLeHns.
31 CocTaB 1 ocHoBHble NapaMeTpbl 9aep. Anbda-, 6eta- n ramma
OnemMeHTapHble YacTuubl U pacnagbl aToMHbIX fgep. FAnoepHble peakumn. TepmosaaepHbIn
dyHOaMeHTanbHble CUHTES. Onpepenexne anemMeHTapHom YacTumubl.
B3aMMoaencTems. ATOMHOe Xapaktepuctmkn vactuid. Knaccuduvkaunsa anemMeHTapHbIX
AP0 yacTtuu,. KpaTkas XapakTepucTtuka yeTblpex TMNoB
B3aUMOAENCTBUN.
13.2. Tembl (pa3aensl) AUCLUUNIIUHBLI U BUAbI 3aHATUN
Ne Buabl 3aHATMI (YacoB)
n/ HaumeroBarive paaena CamocToaTenbHas
ANCUMNMUHBI Jlekummn | MpakTnyeckune JlabopaTtopHble Bcero
n paboTa
1 BeeneHue 1 1
2 KnHematuka 1 1
3 D,MHaMMISa 1 1
MaTepuanbHOM TOYKM
4 PaboTa 1 aHeprus 1 1
5 [OunHamuka TBEpOOroO 1 2 3
Tena
6 HewnHepumnanbHble 1 1




CUCTEMBI OTCYETA
7 MexaHun4yeckne 5 ° 4
konebaHus
8 Cwvinbl ynpyrocTu 1 2 3
9 MexaHuka Xnagkoctm 1 2 3
10 TennoBas aHeprna u 1 1
Temnepartypa.
11 MepBoe Hayano 1 > 3
TepPMOANHAMUKN
12 AnunabaTnyeckuin 1 2 3
npotiecc
13 BTopoe Havano 1 1
TepPMOANHAMUKN
14 PeanbHbii ra3. ®asoBbie 1 1
nepexopgbl.
15 SneKTqu§CKoe 1 5 3
B3aMMoJencTeme
16 PaboTa anekTpu4eckoro 1 1
nons n noteHuman
17 OnekTpuyeckoe none B 1 5 3
BeLlecTBe
18 nOCTOﬂHHbIVM 5 5 4
3NEKTPUYECKUI TOK
19 MarHuTHoe none 1 1
20 | Cunbl B MarHUTHOM none 1 2 3
MarHuTHOe none B
21 1 1
BeLlecTBe
29 OnekTpomarHuTHas 1 2 3
NHAYKUMS
23 OneKTpoMarHuTHble 5 2
konebaHus
o4 OneKTpoMarHuTHble 1 5 3
BOJHbI
25 "eomeTpuyeckas n 1 1
BOITHOBas ONTKKA
26 WHTepdepeHLns 1 2 3
27 Ondbpakums 1 2 3
28 Monsapusaums 1 2 3
29 B3anmopencTteue ceeta 1 5 3
C BELLECTBOM
lNoHATNEe o0 KBaHTOBOM
30 ¢umsunke KBaHTOBbIE 1 2 3
CBOWNCTBa CBeTa
OnemeHTapHble YacTuubl
31 n beHp.aMeH:I'aJ'Ibele 1 5 3
B3aMMOAENCTBUS
ATOMHOE s4p0
WToro: 34 16 22 72

14. MeToaun4yeckne ykasaHua Ans ooyyarowmxcsi N0 OCBOEHUIO AUCLUNIUHbI
PaGoTa ¢ KOHCMeKTaMu NeKUUiA, BbINOSHEHWE 3aaHnin TeKyLLen aTTecTalumn, OTBETLI Ha
BOMPOCHI TECTOB, BbINOMHEHNE NpaKTUYECKNX nabopaTopHbIX paboT.

15. MNepeyeHb OCHOBHOW WU OOMNOJSIHUTENBLHOW NUTepaTypbl, PeCypCOB WHTEpPHeET,

HeoOXoAUMBbIX AN OCBOEHUS AUCUMUNIMWHbI (Criucok fnumepamypbl  OGOpMAsemcss 6
coomeemcmeuu ¢ mpebosaHusamu FOCT u ucrionb3yemcs obuwjasi ckeosHasi Hymepauusi 0n1s1 ecex eudos
UCMOYHUKO8)

a) oCHoBHas nutepaTtypa:

Ne n/n MCTOYHMK

1 Tpodmmosa T.M. Kypc dmauku / T.N. Tpodmmosa - M.: Academia, 2006. - 557c.
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[2 | Tpodmmosa T.W. Kypc comavkm / T.W. Tpocbumosa - M.: Beiciuas wkona, 2004. - 541c.
6) gononHuTenbHasa nuTepaTypa:

Ne n/n MCTOYHMK

3 "pabosckuin B.U. Kypc cpusmkm / P.N. Mpabosckuii - CI16. [n gp.]: Naxe, 2006 - 607 c.

B) MHPOPMALMOHHbIE SNEKTPOHHO-00pa3oBaTeNibHbIE PECYPChI:
Ne n/n MCTOYHMK
4 lib.vsu.ru

16. NepeyeHb y4eOHO-MeTOANYECKOrO oGecnevyeHUs Ansi CaMoCcTosiTeNNbHOMN paboThbl
(y4ebHo-memodudeckue pekomeHdayuu, rnocobus, 3adadqyHuKkuU, Memodu4yecKue yKaszaHusi fo 6bIroTHEHU
npakmu4ecKkux (KOHMposbHbIx) pabom u dp.)

Ne n/n MCTOYHMK

1 ggggtmggng.no MexaHuke 1 monekynspHon cusuke / coct. A.C. CugopkuH v ap. - Bopoxex: ML By,
2 QE?TMWM no anekTpuyecTBy n marHetuamy / coct. A.M. Conogyxa u ap. - Boponex: UIMLL BI'Y , 2008 -
3 g8$§p_)a6T5olebu7| npakTuKyMm no BonHoson onTtuke / cocT. J1.MN. HectepeHko u ap. - BopoHex: WO BIY ,

3 28168[_)86202.HI:M npakTUKyMm no kBaHToBon onTtuke / coct. J1.IN. HectepeHnko n ap. - BopoHex: WO BIY ,

17. UHchbopmMaLMOHHBbIE TeXHOSOMMU, UCNosib3yeMble AN peann3aumm y4e6HouU
AUCLMNIINHBLI, BKINOYasa nporpaMmMHoe obecneyeHne U MHPOpPMaLMOHHO-
crnpaBoOYHble CUCTEMBI (MPU HEOBXOAUMOCTH)

18. MartepuanbHo-TexHM4Yeckoe obecnevyeHne AaucumnnuHbl: O6opygoBaHue
nabopatopui obwero omMamMyeckoro NpakTukyma kadpenpbl aKCnepMmeHTanbHoN OU3NKK:

- nabopaTopHas yctaHoBKa "MaTtemMaTuyecknin MasTHUK",

- nabopaTtopHas yctaHoBka "TpucunapHbeln nogsec”;

- nabopaTopHas ycTaHoBKa Ansi onpefenieHnst kKoadpuumeHta BHyTPEHHEro TpeHus’";

- nabopaTtopHasi yCcTaHOBKa ANs onpefeneHuss OTHOLWEHUS yAenbHbIX TenroeMKOCTEN
rasos;

- nabopaTopHas ycTaHoBKa AN uM3ydeHus uHTepdepeHunn ceeta MoaynbHbl y4ebHbIn
komnnekc MYK-OB;

- nabopaTtopHasi ycTaHOBKa AnNs u3ydeHus audppakuum cseta MoaynbHbid y4eOHbIN
komnnekc MYK-0O;

- nabopaTopHas yctaHoBKa Ansi usydeHunsa nonspusaumm ceeta OrB-05-4-1, MYK OB;

- nabopartopHasa yctaHoBka "M3yyeHue BHewHero oTtoadpdekta” MoaynbHbI y4eOHbIN
komnnekc MYK-O.

- nabopatopHas paboTa Ond M3YyYeHWs 3aKOHOB TENfoBOro msnyyvyeHus MoaynbHbIn
y4ebHbIn komnnekc MYK-OK

19. ®oHA OLEHOYHbIX CPeACTB:

19.1. Mepe4vyeHb KOMNEeTeHUUN C YKa3aHUeM 3TanoB hopMUpPOBaHUA U
nnaHMpyembIX pe3yrnbTaToB 00y4YeHus
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Kog u MnaHnpyemble pe3ynbTaTtbl 00y4eHus OTansbl
cogepxaHue (nokasaTenu JOCTUXKEHWUS 3af,aHHOMO YPOBHS hopMMpoBaHUS oOC*
KOMMeTeHLmMu OCBOEHUSA KOMNETEHUUN NocpeCcTBOM KOMMeTeHLMu (cpeactBa
(vnu ee yacTn) hOpMUPOBaHUS 3HAHUI, YMEHWI, HABbIKOB) (pasgensl (TeMbl) OLeHMNBaHuSA)
OUNCUUMIUHBI UnKn
MOZYns U UX
HanMeHoBaHUe)
3HaTb: dyHOaMeHTanbHble pasgernbl Usmkn
(MexaHuKky,  MOMeKynspHyo  usnky u 2- KuHemartuka 3 -
OlK-1.2 TEPMOANHAMUKY, 3ANEeKTPOANHAMUKY n HAvHamuka
ONTUKY, OCHOBbl aTOMHOW U siOEepPHON | MaTepuasnbHON TOYKM
husmkm) 4 -Pabota un aHeprus
5 -AInHamuka
TBEpAoOro Tena 6 - Tect Ne 1
HeunHepumanbHble
cucTeMbl oTcyeTa 7 -
MexaHun4yeckue
konebaHus 8 -Cunebl
ynpyroctu 9 -
MexaHuKa XuakocTu
YMmeTb: NCrnonbL30BaThb TeopeTuyeckune
3HaHWS dpuranyeckmx 3aKOHOB B 10 - Tennosas
npoeccuoHarnbHON OeATeNbLHOCTU 3Heprna u
TemnepaTtypa 11 -
MepBoe Hayano
TepMOAMHaMMKM 12 - Tect Ne 2
AnnabaTtuyeckui
npouecc 13 -Btopoe
Havano
TepmoguHaMukn 14 -
PeanbHbIl ras.
dasosble nepexoabl.
OlK-1.2 3HaTb: dyHOameHTanbHble pasgens! ousmkn | 15 - Anektpudeckoe | Tect Ne 3
(MexaHuKy, MOMeKkynspHyo  ¢usmMky 1 | B3aumogemncTteme 16
TepMoaNHaMuKy, 3ANEKTPOANHAMUKY n | - Pabota
ONTWKY, OCHOBbl aTOMHOM W SOEPHON | ANEKTPUYECKOro
husmkm) nons v noteHuman
17 - OnekTpudeckoe
none B BeLLECTBE
YMeThb: ncrnonb3oBaTb TeopeTunyeckune | 18 - MNMocTosiHHbIN Tect Ne 3
3HaHuA hur3nyeckmx 3aKOHOB B | ANeKTpu4eckuni Tok
npoeccuoHarnbHOM OeATeNbLHOCTU 19 - MarHuTHOE none
20 - Cunbl B
MarHuTHOM norne 21 -
MarHutHoe norne B
BellecTBe
Bnapetb: ucnonb3oBaTb 06asoBble 3HAHWUA | 22 - TecT Ne 3
dbyHOaMeHTanbHbIX pasgernoB  (U3NKUM B | DrieKTpomMarHUTHas
obLen, duranyeckon n coumanbHO- | MHAyKUumMA 23 -
3KOHOMUYECKON OneKTpoMarHuTHble
reorpagouun konebaHus
OlK-1.2 3HaTb: dyHOaMeHTanbHbIe pasaerns husmkn | 24 - Tect Ne 4
(MexaHuKky,  MOMeKynspHyro  usnky 1 | SnekTpomarHuTHble
TepMoaNHaMuKy, 3ANEKTPOANHAMUKY n | BOMHbI 25 -
ONTWKY, OCHOBbl aTOMHOM UK sagepHon | [eomeTpuyeckas u
husmkm) BOIHOBas onTuka 26
- UnTepdepeHumsa
27 - Ancbpakumsa 28 -
Monsapwusaums
YMeThb: ncnonb3oBaTb TeopeTunyeckue | 29 - TecTt Ne 4
3HaHuA hur3nyeckmx 3aKoHOB B | Bsaumopgeincteue

npodeccruoHanbHOM OeATENbHOCTU

CBeTa C BelLlecTBOM
30 - KBaHTOBbIE




CBOWNCTBa CBeTa.
MoHaTHe o
KBaHTOBOWN hun3nke

Brnagetb: wucnonb3oBaTb 06asoBble 3HaHMA | 31 - AnemeHTapHble | TecT Ne 4
dyHOaMeHTanbHbIX pasfgenoB  (OU3NKUM B | YacTuubl U
obuen, duranyeckon n coumanbHo- | dhyHOaMeHTanbHble
3KOHOMMYECKOM B3aMMOAENCTBUS
reorpacouu ATOMHOE a4po

NMpomexyTo4yHasa aTrecTaums KM

19.2 OnucaHue KpuTepueB U LUKanbl OLEHUBAHMA KOMMETEeHUUN (pe3ynbTaToB OOy4YeHus)

npu NPOMeXyTO4YHOW aTTecTaLmm

Mpuwmep:

[na oueHnBaHua pe3ynbTatoB 06y‘-leH|/IFI Ha 3a4eTe UCNOoNb3yTCA creayrline nokasarternn

(8YHbI n3 19.1):

1) 3HaHune y‘-leGHOFO mMaTtepuana v snageHue NOHATUNHBLIM annapaTtom CbIA3I/I‘-IeCKI/IX 3aKOHOB,;

2) yMeHue CBS3blBaTb TEOPUIO C MPaKTUKOW;

3) yMeHue nnnrcTpmnposatb OTBET NpMMepamMu, CbaKTaMI/I, OaHHbIMU HaY4YHbIX nccnenoBaHum;

BNnageHne nNOHATUMAHBLIM annapatom CbI/I3I/IKI/1 (ee TeopeTnd4yeCkKMmMmn ocHoBamMu D,I/ICLI,I/II'IJ'II/IHbI),
CNocobHOCTb MNnCTpnupoBaTb OTBET NpMMepamu, CbaKTaMI/I, OaHHbIMWN Hay4HbIX nccnegoBaHun,
NPUMEHATb TeOpEeTU4HEeCKMe 3HaHnA Ana peleHna npakTn4eCcknx 3agad.

[na oueHmBaHmsA pe3ynbTaTtoB 06y‘-IeHI/IFI Ha 3a4eTe NCnosyib3yeTcd — 3a4TeHO, He 3a4TeHO
CooTHoLLEeHNe nokasaTtenen, KputepueB U WKanbl OUueHBaHNA pe3ynbTaToB 06yl-IeHI/IFI.

KpMTepMM OLIeHNBaHNS KOMNETEHL I

YpoBeHb
chopmMmnpoBaH
HOCTU
KoMneTeHunmn

LLIkana oueHok

lMonHoe coomeemcmesue omeema obyuyarowezocs ecem
nepevucnieHHbiM  KpumepusiM.  [IpodemMoHcmpupoeaHo  3HaHue
yHOameHmarbHbIX pa3desios U3UKU (MexaHUKU, MOMEKYspHOU
u3UKU U mepMOOUHaMUKU, 31eKmMPOOUHaMUKU U OfMMUKU, OCHO8
amomHol U sA0epHOU  bU3UKU),  yMeHUe  UCrofb308amb
meopemuyecKkue 3HaHUsi ¢hu3UHECKUX 3aKOHO8 8 rpogheccuoHabHou
dessmersibHOCMU.

lNosbiweHHbIU
ypOo8eHb

3ayem

Omeem  Ha  KOHMPO/bHO-U3MEPUMESbHbIU ~ Mamepuarn  He
coomeemcmeyem OOHOMY U3 [1epeyqucsiIeHHbIX rokazamesnel, HO
obyuarowuticas daem npasunbHble omeembsl Ha OOMoOSTHUMEbHbIEe
80r1POCHI. HedocmamouHo pPoOeMOHCMpPUPOBaHO 3HaHue
yHOameHmarbHbIX pa3desios U3UKU (MexaHUKU, MOMEKYspHOU
u3UKU U MmepMOOUHaMUKU, 31eKmMPOOUHaMUKU U OMMUKU, OCHO8
amomHoU u s0epHOU hU3UKU).

Ea3zosbit
ypOo8eHb

3ayem

Omeem  Ha  KOHMPO/bHO-U3MEPUMESbHbIU ~ Mamepuarn  He
coomeemcmeyem stobbiM 08YyM U3 epPeqUCieHHbIX rokazamerned,
obyuarowuticas daem HeronHble omeembi Ha OOMoSTHUMEbHbIEe
gorpocsl. [emoHcmpupyem YacmuyHble 3HaHusi ¢hyHOameHmarsbHbIX
pasfenos  u3UKU  (MexaHuKu,  MoneKynspHol  ¢usuku U
mepMOOUHaMUKU, 311eKMPOOUHaMUKU U OfMUKU, OCHO8 amoMHoU U
sA0epHoUl ¢pusuku), doryckaem cyujecmeeHHble owubKuU rpu ebigode

copmyin.

lMopozoenili
ypOB€EHb

3ayem

Omeem Ha KOHMPOIIbHO-U3MepUMesbHbIL Mamepuar He

Heszauem
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coomeemcmayem mobbiM mpeMm U3 Mepeyuc/ieHHbIX rnokasamesed.
Obyyarowuticas OeMoHCmMpupyem OmpbIBOYHbIE, hpacMeHmapHble
3HaHus, donyckaem 2pybbie owubKu rpu 8bieode ¢chopmyi,

19.3 TunoBble KOHTPOSMbHbIE 3a4aHUA UNU UHble MaTepuanbl, HeOGXxoauMble ANS OLUEHKU
3HaHUN, YMEHUW, HaBbLIKOB WU (MNKU) onbiTa AEATeNIbHOCTH, XapaKTepusylowme ITanbl
cdhopMupoBaHua KOMMETeHLMN B NpoLecce 0CBOeHNs obpa3oBaTeribHOM NporpaMmmb|

19.3.1 MepeyeHb BONPOCOB K 3a4eTy:

1. Marepuanbnas Touka. Cuctema otuera. [lyth u nepemenienue, CKOpocTh U
YCKOpEHHUE.

2. KpuBoauHEHHOE NBUKEHUE: HOPMATBHOE U TAHTEHLIUAJIBHOE YCKOPEHUE.

3. BpalieHue OTHOCUTENBHO HEMOABUKHOM OCH. YTJIOBasi CKOPOCTb, YIIIOBOE
YCKOPEHHUE.

4. nepumnanpsHble cucteMbl oTcueTa. llepBbiil 3akoH HeroTOHA.

5. Cuna. Bropoii 3akon HeroTtoHa.

6. Tperuii 3akoH HproToHa.

7. Mexannueckas padota. Kunetudeckasi ¥ moTeHIMaaIbHas YHEPrus. 3aKoH
COXpaHEHHMs NOJIHOW MEXaHUYECKOM SHEPTIUU.

8. Imnynbe. 3aKOH COXpaHEHUs] UMITYJIbCA.

9. MOMEHT MHEPIIMU MAaTEPUAIIBHONW TOYKHA U MAaTEPUAIBHOTO Tena. MOMEHT CHJIBI.
10. OcHOBHO# 3aKOH TMHAMUKH BpaIaTENbHOTO ABUKEHHS. MOMEHT UMITYJIbCA.
3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCa.

11. Heunepumanbabie cucteMbl oTcuerta. [lenTpobexnas cuna. Cuna Kopuonuca.
12. 'apmonunueckue konebanus. Y paBHEHUE TrapMOHUYECKUX KOJIeOaHUM.

13. 3aryxaromiue KoiaebaHusl.

14. BeiHyXeHHbIE KoJieOaHusl. Y paBHEHUE BOJIHBI.

15. Yopyrue u neynpyrue aebopmannu. Buast gedopmanuii. Mexanuueckoe
HaIpsKEHHWE B MaTepuase.

16. 3axon I'yka. Moayns FOHra.

17. MexaHuKa XKUAKOCTH. Y PaBHEHUE HEMIPEPBIBHOCTHU. Y paBHEHHE bepHyIn.
18. Cuna TpeHus npH JIJAMUHAPHOM TEYEHUU BSI3KOM KHJIKOCTH.

19. IloBepxXHOCTHOE HaTsKEHHE. J[aBIeHUE NCKPUBIEHHON TOBEPXHOCTH.
Kanumsipasie sBiIeHUS.

20. Tepmoaunamuueckas cucrtema. MneanbHsiil ra3. OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu. Y paBHeHHEe MeHaeneeBa-KnanelpoHa.

21. U3onpoueccel. Pacnpenenenne Makcgena.

22. Pacnpenenenue bonbsimana. bapomerpudeckas ¢popmyra.

23. Crenenu cBo001bI MOJIEKYJ. Teopema o paBHOpacTpeeICHUHN SHEPTUH 110
CTEINEHSIM CBOOOIBI.

24. TeruoTa U paboTa TEpMOAMHAMUYECKOH cucTeMbl B mpoiiecce. [lepBoe Hauano
TEPMOJAUHAMHUKHU.

25. TenmoeMKkocTh. TemnoeMKOCTh N30MPOLIECCOB. DHTPONUS MPOLECCA U CUCTEMBI.
26. Anuabatrdeckuii mporecc. YpaBHeHUE aqualathl.
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27. Bropoe Havasio TepMoauHaMuky. Hanpasiienue nporekanusi 1 HEOOpaTUMOCTh
TEPMOJMHAMHYECKUX TIPOLIECCOB.

28. TermmoBbie MamumHbl. [{ukn Kapro. Ko nukna Kapho.

29. Peanbnblii ra3. Ypasuenue Ban-gep-Baansca. Kputuueckas temneparypa.

30. DnekTpuyeckoe nose. MICTOUHMKH 37eKTpUuYecKoro nois. HanpskeHHOCTh
ANEKTpUYECKOoro noiid. 3akon KynoHna.

31. Teopema I'aycca-OcTporpaackoro.

32. PaboTa 31eKTpruecKoro noJjs no nepemMenieHuto 3apsaa. [lorenmuan
AIEKTPOCTATUYECKOTO MOJIS.

33. DKBUNOTEHIMATBHBIE TOBEPXHOCTH. CBSA3b HAIPSKEHHOCTH U MMOTEHLIHAJIA.
34. DnekTpuyeckoe 1mose B BeuecTse. [I[poBOIHUKN, TUIIEKTPUKU U
MOJYNPOBOAHUKH. [ongprsanus IU3IEKTPUKOB.

35. [IpoBOAHUK B 3JIEKTPOCTATUYECKOM IOJE. DIEKTPUUECKAsT EMKOCTb.
Konnencatop. DHeprus KOHAEHCATOPA. INIOTHOCTh SHEPTUU AIEKTPUYECKOTO TOJIA.
36. [locTosiHHBIN AnekTpryeckuil ToK. Cuna Toka. [I1oTHOCTH TOKA.

37. 3akon Oma A yyactka 1enu. ConpoTUBIEHHE POBOJHUKA. 3aK0H JIXKOys-
Jlenna.

38. Croponnue cwibl. IJ]C. 3akon OMa [1J1 MOJHOMU LIETH.

39. MaruutHoe none. Bektop MaruuTHONW MHAYKIMU. 3akoH buo-CaBpa-Jlamnaca.
40. Cuna Amniepa. Cuina JlopeHua. Tpaektopun ABUKEHUS 3apsSy)KEHHBIX YaCTHIL B
MAarHUTHOM IIOJI€E.

41. MarautHOe nose B BeulecTBe. [lapaMarHeTUKy U JUaMarHeTHKU.
deppomareTuku. Bekrop HaMarHu4eHHOCTH.

42. DnexrtpomarauTHas HHAYKIusA. 3akoH Papanesd. [Ipasuno Jlenua.

43. UHayKTUBHOCTS. SIBJIeHNE CAMOUMHAYKIIUU. DHEPTUsl MAarHUTHOTO TOJIS.

44, KonebatenbHbIi KOHTYP. Y paBHEHHE MPOCTEHUIIIETO KOIeOaTEIbHOTO KOHTYpA.
45. IlepeMeHHBIN 3JIEKTPUIECKHUM TOK.

46. CucteMa ypaBHeHHI MakcBeia.

47. llIkana 31€KTPOMarHuTHBIX BOJIH, ONITUYECKUI JUaIa3oH. 3aKOHbI
F€OMETPUYECKON ONTUKH.

48. SIBnenue unreppepenuu. MatepdepeHius ot AByX KOrepeHTHBIX HICTOYHUKOB
CBETA.

49. Unrepdepenius B TOHKUX TutacTuHKax. Konbiia HeroToHa.

50. Iudpaxius cBeToBBIX BOIH. 30HBI OpeHens. Judpakuus Ha oHOM mienu.

51. ludpaximonnas pemeTka. Y cIoBHsI MAKCUMYMOB U MUHUMYMOB.

52. EcTecTBEeHHBIN 1 NOJIAPU30BAHHBIN CBET. 3akoH bproctepa. 3akon Mamtoca.
53. B3zauMogericTBue cBeTa ¢ BeniecTBoM. Kitaccuueckast Teopust AUCIIEPCUH.

54. 3akoHBI paccesHusl U MOTJIONIEHUS CBETA.

55. KBanroBas teopus cBeta. Dorodpdekr. YpaBHeHue DHIITEHHA 715
dbotorddexra. 3akonbl BHemHETo GhoTodddekTa.

56. BonnoBele cBolicTBa Mukpouactul. [Toctynater bopa.

57. CoctaB atomHOrO szpa. Anbda-, 6eTa-, raMMa-pacnaabl saep. SAnepHble peakiuu.
58. DnemeHTapHbIE YACTULIBI. XaPaKTEPUCTUKU U KJIAacCU(UKAIUS DIIEeMEHTAPHBIX
yacTull. YeTbIlpe TUIIa B3aUMOJEHCTBUMN.
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19.3.2 TecTOBBbIE 3aQaHMA
1. JlaiiTe onpeneneHue, 4To TaKOe MaTepuaibHas TOYKa?
2. 3anummTe GopMylly HOPMAIILHOTO YCKOPEHUS MPU JBUKEHUU IO OKPYKHOCTH.
3. Uto Takoe uHepuus?
4. Yto Takoe UMITYJIbC MATEPUAIIBHOTO Tea?
5. UTo Takoe NOTEHIMaIbHas SHEPTUs?
6. 3anumure GopMyiIy MOMEHTA CUJIbI B BEKTOPHOU Popme.
7. 3anuimute GopMyny HEHTPOOSIKHON CUITBI.
8. 3anuiuTe ypaBHEeHHE 3aTyXarOMKUX KOJIeOaHM.
9. Urto Takoe monepeyHasi BoiaHa?
10. 3anumuTe ypaBHEHHE HENPEPHIBHOCTH.

1. Uto cocTaBisieT cucteMy oTcuera?

2. 3anummute GopMysy YriIOBOW CKOPOCTH.

3. Kakue cucrteMbl OTCYETa HA3bIBAIOTCS MHEPIIUATBHBIMU ?

4. ChopmynupyiTe 3aKOH COXpaHEHUSI UMITYJIbCA.

5. 3anumure GopMyIty s TOTEHIIUATIBHOW SHEPTUU yIpyro AehOpMUPOBAHHOTO
TeJla U Teja MOAHATOrO HaJl 3€MJICH.

6. 3anuiuTe OCHOBHOM 3aKOH JTUHAMHUKHU BPAIIATeIbHOTO JIBUKEHUS.
7. 3anumure Gopmyny cuiibl Kopuonuca.

8. 3amuiuTe 3aK0H 3aTyXaIKuX KoJIeOaHu .

9. Uto Takoe mpoa0JibHAas BOJIHA?

10. 3anumure ypaBHeHue bepHymn.

1. Yro Takoe uaeaJbLHBIN ra3?

2. 3anuumuTe ypaBHEHUE U HApUCYWTe rpaPuK U30TEPMUUYECKOTO IpoLecca.

3. Yro npencrasinsier codboit pacnpeneneHue Makcpeia?

4. ChopmynupyiTe TeOpeMy O paBHOPACIIPEIEICHUHN SHEPTUH 110 CTEIEHIM
CBOOO/IBI.

5. Yemy paBHO 4YHCIJO CTENeHEH CBOOOIbI Y MOJIEKYJ BO3yXa?

6. Uto Takoe BHYTpEHHSA SHEPTUs?

7. 3anuiure GopMyiny TETUIOEMKOCTH MPU MTOCTOSIHHOM 00beMeE.

8. B mpouecce 3kcriepruMeHTa BHYTPEHHSS SJHEPrUA ra3a ymeHpmmiach Ha 13 x/[x, u
OH MOJIYYWJI OT HarpeBartessi KOJIM4eCTBO TEIIoThl, paBHoe 3 k/[x. Uemy paBHa
pabora? Pacuupsiyicss uiiu cKUMadcs ra3 B mpouecce?

9. 3anumure ypaBHEHUE aAMabaTUYECKOro Mpoliecca B KOOpJuHaTaX JaBJIeHUE -
00BeEM.

10. ChopmynupyiiTe BTOpo€ Ha4aio TEPMOMHAMUKH.

1. ChopmynupyiiTe OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKON TEOPHH.

2. 3anumute ypaBHeHne MenneneeBa-Knanelipona st Mpou3BOJIbHONM MAaccChl rasa
m.

3. 3anumure pacnpenenenue bonbmana (6apomeTpuueckas Gpopmysa).

4. YeMy paBHO OTHOLIEHHE yAeabHbIX TeruioemkocTerd Cp u Cv nis Bo3gyxa?
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5. 3anumure Gopmyy I BHYTPEHHEHW SHEPTUH HI€abHOTO Ta3a.

6. Uro Takoe aanabatuyeckuii rmpoiecc?

7. Hapucyiite rpadux nukna KapHo B koopAnHaTaX JaBieHUE - 00beM U 0003HAUbTE
KaXXJIbI{ MPOIIECC, U3 KOTOPBIX cOCTOUT HUKI KapHo.

8. TemnoBoil nBurarenb noiaydaer or Harpeatens 7200 kK TemnoTel U OTHAET
xonoauibHUKY 5600 x/[x. Kakos KII/ TennoBoro asurarens?

9. 3anumure ypaBHEHUE aAMabaTUYECKOro mpoiecca B KOopJuHaTax 00beM -
TeMIepaTypa.

10. Yro Takoe 3HTpOnIUSA?

1. Yro Takoe syekTpuyeckoe nose?

2. TbinuaKa, uMeromtas 3apsia +1,6¢10™"° Ko, mpn ocBemeHny morepsiia ouH
anekTpoH. KakuM cran 3apsii NbUTMHKH ?

3. 3anummre GopMysy NOTEHLIHAJA JIEKTPUUECKOTO MO TOUYEYHOTO 3apsiia.

4. Yto Takoe BEKTOp MOISPU3ALIH ?

5. [IBa oTpuuATENBHBIX 3apsaaa -q U -2q HaXoaATcs Ha paccTossHuU 20 MM. 3apsiabl
B3aHUMOIeHCTBYIOT ¢ croif 1,8¢10™ H. KakoBo 3HaueHHe KaXI0r0 3apsiaa’?

6. 3anumure GopMyily HOTHOTO COMPOTUBIICHUS! TPOBOJHUKA.

7. 3amumute 3akoH OMa 111 ITOJTHOM LIETH.

8. UTO Takoe MOTOK BEKTOPA HAIPSKEHHOCTH 3JIEKTPUUYECKOTO MOJIA?

9. Uto Takoe 3JIEKTPUYECKUIA TOK?

10. Kak u3MeHuTCS cuia B3auMOAEHCTBHS IBYX TOUEUHBIX 3aps/10B PU YBEJINUYCHUH
Ka)KJI0T0 3apsija B 3 pa3a, €Clii pacCTOSTHUE MEK]ly HUMH YMEHBIINTH B 2 pa3a?

1. B ueM 3akitoyaeTcsi OCHOBHOE CBOMCTBO 3JIEKTPUUYECKOTO OIS ?

2. 3anumure Teopemy I'aycca-OcTporpaackoro.

3. Uto Takoe 3KBUMOTECHITMATbHbBIE TTOBEPXHOCTH ?

4. Metamnueckas IjiacTUHA, UMEIOIasi OTpUIIaTeNIbHBIN 3apsij -8e, "mprodpena” 8
ANEeKTpoHOB. Kakum cTain 3apsii nmiacTUHBI?

5. Kak u3MeHHTCS cujia B3auMOJIEHCTBHS ABYX TOUCUHBIX 3apsiI0B IIPHU YBEITUUCHUU
Ka)XJI0T0 3apsija B 3 pa3a, eclid pacCTOSTHUE MEXK]ly HUMU YMEHBIIIUTH B 2 pa3a?

6. [laiiTe onpezenenue, 4To TaKOe yIeIbHOE CONPOTUBIICHHE?

-4

o 1i

7. Karis macia, Macca KOTOpOH 1075 HaXoJUTCA B SJICKTPUUYCCKOM II0JIC BO
2 >

B3BEIIIEHHOM COCTOsSIHMH. Hanpsik€HHOCTD 3ekTpudeckoro mosst pasaa 100 H/Ko.
Heo6xoauMo onpeaenuTs 3apsi/l Karii MacJa.

8. Uto Takoe cuia Toka?

9. 3anumurte GopMyny eMKOCTH YEIUHEHHOTO MPOBOTHUKA?

10. 3anumiure GopMyity sl HAPSHKEHHOCTH M TIOTEHITMAA 111 TOYEYHOTO
AIEKTPUUYECKOTO 3apsiia.

1. 3anumure cuctemy ypaBHeHUN MakcBea.
2. TlapannenbHO BUCALIEMY NPOBOJHUKY, IO KOTOPOMY TEYET AIEKTPUUYECKHUH TOK,
pacloNOXKUIA APYrOM MPOBOJHHUK, COCAUHEHHBIA C MCTOYHMKOM TOKa. YTO
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MPOU30MAET C MPOBOJHUKAMHU IPU 3aMbIKAHUM LIETIH, B KOTOPYIO BKJIIOUEH BTOPOM
MPOBOJHUK?

3. UTo Takoe MarHeTUKH?

4. Chopmynupyiite npasuio Jlenna.

5. YUto Ha3pIBaeTCA NOTOKOM BEKTOPAa MArHUTHOM MHIYKIIUH ?

6. Ha pucynke n300paeH IpOBOJHUK C TOKOM, TOMEIIEHHBIN B MAarHUTHOE TOJIE.
Crpenka yka3bIBaeT HalIpaBJIEHNUE TOKA B IPOBOJHKUKE. BEKTOp MarHuTHOM
WHIYKIMY HapaBJIeH MEPIEHINKYIISIPHO INIOCKOCTH PUCYHKaA OT Hac. Kak
HampapJ€Ha cuia, JEHCTBYIOIIAsl HA MPOBOJIHUK C TOKOM?

x X X »
1 B

x X X

7. B 3aMKHYTOM BUTKE ITPOBOJIHUKA CONPOTUBIEHUEM 2:10” OM MrHOBEHHOE
3HAYEHUE MHAYKIHOHHOIrO TOKa paBHO 5 A. Uemy paBHa D/IC nHaykuumn?

8. HapucyiiTe cxeMy mpocTteiiiero kojiedareapHOro KOHTYpa U 3alulIuTe, 4eMy
paBeH NepuoJi KojaeOaHuil 1J1sl Hero.

9. Onpenenure MHIYKIUIO OJJHOPOAHOTO MArHUTHOTO TI0JISI, B KOTOPOM Ha
MPOBOJHUK JIMHOW 20CM, pacnionoKeHHbIN 1o yriioM 30° K TUHUSAM UHAYKIINH,
nerctByet cuna 0,2H, ecnu mo HeMy npoxoauT Tok SA?

10. Hapucyiite rpaduku 3aBUCUMOCTH 3apsjia U TOKa OT BPEMEHHU B KoJieOaTeIbHOM
KOHTYpE.

1. 3anumure GopMyy MarHUTHOTO MOMEHTa KOHTYpa ¢ TOKOM B BEKTOPHOM BHJIE.
2. B yem 3akiroyaercs sBJIEHUE CAMOMHAYKIUN?

3. 3anumurte Gpopmyny s cuiibl JIopeHiia B BEKTOPHOM BHJIE.

4. YeMy paBEeH MarHUTHBIN MMOTOK Y€pe3 KOHTYP UHIYKTUBHOCTHIO 20 MI'H 1ipu cuie
Toka 3 A?

5. Uem xapakTepusyroTcs quamarnetuku? [IpuBeaure mpumepsl BEIIECTB,
OTHOCSIIIUXCS K TUaMarHeTHKaM.

6. DIEKTPOH U MPOTOH BJIETAIOT B OJHOPOJHOE MArHUTHOE T0JI€ MEPIICHIUKYIISIPHO
BEKTOPY MarHUTHOW MHAYKIIUU C OJIMHAKOBBIMHU CKOPOCTSIMU. YemMy paBHO
OTHOIIIEHUE MOJYJIEH CUJI, ICHCTBYIOIIUX HA HUX B 3TOT MOMEHT BPEMEHH CO
CTOPOHBI MAarHUTHOTO MOJIs?

7. Kak M3BMEHUTCSI SHEPTUsl MArHUTHOTO MOJISI CO3IaHHOTO TOKOM, €CJIM CHITY TOKa
YBEJIUYUTH B 2 pa3a?

8. 3anummute 3akoH OMa 1)1 e NEPEMEHHOTO TOKa.

9. C xaxoil cujIol B3aUMOJICUCTBYET KaXKIbIii METP ABYX MapaslieIbHbIX
MIPOBOIHUKOB 0€CKOHEYHOM JJIMHBI 1 HUYTOXKHO MAJOro CEYCHUsI, PACIIOI0KEHHBIX
Ha PacCTOSIHUM 2 M OJIMH OT JIPYTOro B BaKyyMe, €CJId CHJIa TOKa B IIPOBOTHUKAX
paBHa 2 A?

10. ChopmynupyiiTe 3aK0H JIeKTpoMarHuTHon unaykuuu dapanes.

1. Uto coOoit mpeacTaBiseT CBET?
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2. YTo TaKkoe KOrepeHTHBIE BOJIHBI?

3. 3anumuTe YCIOBHE MAaKCUMYMOB [UJIsi MHTEp(EpPEHLMU OTPa)KEHHOTO CBETa B
TOHKHUX TJIACTHUHKAX.

4. Yem otnuuaercs nudpaxius Openens ot nudpakuuu Opaynrodepa?

5. 3anumure yclioBUE€ MAaKCUMYMOB JJis1 TU(PAKIIMOHHOMN PEIIETKH.

6. 3anumunre 3akoH Maoca.

7. B uem 3aKkiroyaeTcs sIBIEHUE PACCEIHUS CBETA?

8. 3anuiunre, Kak CBsi3aHa CKOPOCTh CBETA U JIJIMHA CBETOBOU BOJIHBI B BAKYYME.

9. ConHeuHbIl CBET HE MPOXOAUT YEPE3 ABA MOISPOUIA, ECIIM UX OCU CKPEILIEHBI MO
MPSAMBIMU yTiIaMu. UTO IPOU30UIET, €CIIU MEXKIY STUMU MOISIPOUIaMHU TIOMECTUTh
TpPETUM, OCh KOTOPOT0 00pa3yeT ¢ OCAMH JABYX JPYTUX MOISIPOUIOB yroi 45°7

10. Yrto npowusoiiner ¢ audpakMOHHONW KapTUHOW HA OJHOM MIENH, €clIu ee
MMOMECTUTh BMECTO BO3/1yXa a) B BOAY; 0) B BaKyyM?

L. OOBsCHUTE, B UeM 3aKIIt0YaeTcs siBIeHNe BHEMTHETo GoTodddexra? 3anummre
ypaBHeHHE DUHIITEHA 17151 BHelHero Gporoaddexra.

2. ChopmynupyiiTe OCHOBHBIE 3aKOHBI BHENTHETO (oTodPdekTa.

3. Kpacnas rpaanna ¢hotodddekra nccieryemMoro Meraunia COOTBETCTBYET IITUHE

BOJTHBI AKp = 600 HM. [Ipu ocBeneHnn 3TOro MeTaia CBETOM JUIMHOW BOJIHBI A
MaKCHUMaJIbHasi KHHETUYECKasi SHEPTUsI BELIOUTHIX U3 HETO (POTOAIEKTPOHOB B 3 paza
MEHBIIIC PHEPTUH Majjaroniero ceeta. Kakosa J1juHa BOJIHBI A Ma1al0IIETo cBeTa?

4. [Tpu ocBemeHnn KaToaa BaKyyMHOTo (hOTO3JIEMEHTa TOTOKOM
MOHOXPOMAaTUYECKOTO CBETA MPOUCXOAUT BhIOMBaHMUE (POTOdIEeKTpoHOB. Kak
M3MEHUTCS MaKCUMallbHas KHHETUYECKast SHEPrus (POTOAIEKTPOHOB MPH YBEIUUCHUU
4acTOTHI MAJIaI0IIET0 HA KaToJ cBeTa B 2 pa3a’?

3. Chopmynupyiite noctynatsl bopa.
6. B uem 3akiirouaeTcsi OCHOBHBIE BBIBOJIBI U3 OIbITa Pesepdopia mo paccesHuio
0-4acTuIL?
7. 3anuIlInTe ypaBHEHUE PAJIUOAKTUBHOTO pacmajia 1o npeBpaiieHuIo MOJOHUS B
214 210:
BHUCMYT 8410 B BUCMYT 83B1
8. Urto Takoe nepuoa nosrypacnaga? 3anuiinuTe 3aKOH paMOaKTUBHOIO pacmaja.
0. Onpenenute SHEPrUt0, BBIACIUBIIYIOCA IPU MPOTEKAHUU CIICAYIONIEH
Ty, 1 4 4
peAKITHH: sLi+ H >»He + ;He

10. Ilepeumncnure OCHOBHBIE TUIIBI (YH/IAMEHTAIBHBIX B3aUMOACHCTBUIN U
OXapaKTEepU3yUTE UX.

MNepeyeHb 3anaHun AnNA npoBepku chopMUPOBAHHOCTU KOMMNETEHLUN:
1) TecToBbIE 3aAaHusA:
1. Yto BXOANT B cuctemy otcyeta?

a) TeJylo OoTc4yeTa, CuctemMma KoopanHart, 6) Terno OoTc4eTa, 4Yachl, B) TeJq10 OTCYEeTa, CuctemMa
KoOopAauHaT, 4achbl; F) TeJqno oTc4yeTa, CUCTeMa KOopaAuMHAaT, Yacbl, CUCTEMA MaTepunarbHbIX
TEen

OTtBeT: B
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2. Kak HanpaBneHa yrrnoBasi CKOPOCTb, €CNM MaTepuanbHas Todka BpawjaeTcss no
4acoBOW CTpersiKe B ropM30HTarIbHOWN MIOCKOCTN?

a) BepTUKanbHO BBEPX; 0) BepTMKanbHO BHUS; B) TrOPW3OHTanbHO BNEBO; T)
ropu3oHTasnbHO Brpaeo.

OtBeT: 6

3. UTo Takoe agnabaTtnyeckmin npouecc?

a) aTto npouecc 6e3 TennoobmeHa C OKpyxalwllen cpefnon; B) 3TO Mpouecc npu
HEeM3MeHHOW TemnepaTtype; r) 3To NpoLecc Npu NOCTOAHHOM obbeme; r) 3To nNpouecc npu
NOCTOSIHHOM [aBfieHUN

OtBeT: a

4. YTO Takoe INEeKTpUYECKNin ToK?

a) 3T0 ynopsgoYeHHOe ABWXKEHWE 3apsbKeHHbIX YacTuu; ©) 3To TennoBoe [BMXeHue
3I1IEKTPOHOB; B) 3TO BpOYHOBCKOE ABUXKEHME MOSIEKY

OtBeT: a

5 B 4yem 3akntovaeTca 3aKoH OTpaXKeHus ceeta?

a) yron nageHusi paBeH yrny oTpaxeHus; ©) yron nageHusa Gonblue yria oTpaXkeHus; B)
yron nageHnsa MeHbLle yrna oTpaxeHus

OtBeT: a

2) pacyeTHble 3aaayu:

1. BHYTpeHHSAs aHeprusa rasa ymeHblmnacb Ha 13 kK, U OH nony4mn oT HarpeBaTens
KOnunyecTBO TennoThl, paBHoe 3 k[x. Yemy paBHa paboTa rasa?

PeweHwne: 3annwem nepBoe Ha4vaJjio TepMoanHaMNKN

dQ=dU+A

dU= - 13 kX (T.K. yMeHbLUMNAacs)
dQ= 3 k[Ix

A=dQ-dU=3 x — (- 13 kx)= 16 kdx
OTBeT: 16 kX

2. Kak M3MeHuUTCs cuna B3aMMOAEUCTBMS OBYX TOYEYHbIX 3apsiAoB NpW YBENUYEHMU
Kaxxgoro 3apsiga B 3 pasa, ecnv paccTosiHue Mexay HUMU YMeHbLUUTb B 2 pasa?

PeweHwne: 3annwem 3akoH Kyn0Ha Ansa cunbl B3anMoaencTeus ABYyX 3ap4A0oB

F—rk Q1FZQ2

Ecnu kaxabin 3apsg yBenuuntb B 3 pasa, TO cuna yeenuuutes B 9 pas, u ecnu
paccTosHMe yMeHbWWnTb B 2 pasa, TO cuna yBenuumtca B 4 pasa. T.0. B utore cuna
yBennuutbesa B 36 pas.

OtBerT: B 36 pa3 yBenuuuTcs.

3. OnekTpoH Bnertaetr B OAHOPOOHOE MarHUTHoe none, mHaykuma kotoporo 0,05 Tn,
nepneHAVKyNsipHO NMIMHUSIM UHAYKLWAKM CO ckopocTbio 2-107 m/c. HanauTe paauvyc KpMBMaHbI
TpaeKkTopum anekTpoHa. 3apsia anektpoHa 1,6+ 107° Kn, macca anektpoHa 9,1-10

PelueHne: 3nekTpoH B MarHUTHOM MOSi€ COrNacHO YCMOBUIO 3adayn ABMXKETCS Mo
OKPY>XHOCTWU. Ha Hero OencTBylOT ABE CWfbl: C OQHOW CTOPOHbI CUa MarHUTHOrO Mons

(cuna JlopeHua), ¢ gpyron cTopoHbl — LieHTpobexHast cuna. MNMpupaBHsaeM 3T curbl
2

A%
qvB = m— rae g — 3apsn 9nekTpoHa, vV — CKOPOCTb 3NEKTPoHa, B — nHaykums MarHUTHOro

nosisi, m — Mmacca anekTpoHa, R — pagnyc KpnBu3HbI TPAEKTOPUN 3MEKTPOHA.
Bblpasum 13 popmynsl pagnyc
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R = m—; nogcrasnsiemM cioga 3HavyeHud, nonyynm: R=2,275 10°
q

4. Kak W3MEHWUTCS SHeprusi MarHUTHOTO MOMsi CO3[4AaHHOIO TOKOM, €CRM CuIy Toka
yBENMYUTL B 2 pasa?
PelweHune: 3anviwem dopmyny Anst 3HEPrMnm MarHUTHOro Mons:

LI?
W, = —~ roe L — MHOYKTUBHOCTL, | — cMna Toka

1

Ecnn cuna Toka yBenuumBaeTcs B 2 pasa, TO SHeprus MarHUTHOro Nons yBenuyunBaeTcs B
4 pasa.
OtBeT: yBenuuutcs B 4 pasa

3) Acce

I'quemy OBWXXEeHNEe MOJEKYIT Ha3blBaeTCA TENNoBbIM?

MOJ'IeKyJ'IbI noboro BeLlecTBa HaxXo4aTcs B HenpepbiIBHOM OBUWXEHUN. CKOpOCTb OBWXEHNA
MOJeKyJ cBdA3aHa C TeMHepaTypon BellecTBa, N3 KOTOPOro COCTouUT C*)I/I3I/I‘-I€CKO€ Teno.
Uem Gonblue CKOPOCTb OBWXEHUA MOJNEeKyn — TeM Bbllle TeMnepartypa Tena. HOSTOMy
OBWXXEeHNEe MOJEKYIT Ha3blBaeTCA TENOBbIM ABUXXEHNEM.

19.4. MeToamyeckme maTepmanbl, onpeaensowme npoueaypbl OLEHUBAHMUA 3HAHUM,
YMEHUN, HaBbIKOB U (UNN) onbiTa AeATeNIbHOCTU, XapaKTepum3yrLwmx atanbl hopMUpoBaHuA
KOMMNeTeHUnn

OueHKa 3HaHUN, yMEHUIA U HaBLIKOB, XapakTepuaytoLwas atanbl popMnpoBaHNa KOMNEeTEHLMUN
B paMKax W3ydeHus OUCUMNIIMHBI OCYLLECTBASIETCA B XOA4E TeKywen U MpPoMEXyTOYHON
aTtTecTaumn.

Tekywan atrectaumsa NPOBOAUTCA B COOTBETCTBMM C [lonoXeHMem O Tekylien aTTectauum
obyvarowmxca no nporpamMam Bbicliero obpasoBaHusi BoOpoOHEXCKOro rocygapcTBEHHOMO
yHMBepcuteTa. Tekywas artrectauus npoBogutca B popme(ax) nUCbMEHHbIX paboT
(koHTpOnbHbIE, TecTbl, JflabopatopHble paboTbl); TecTupoBaHus. Kputepum OLEHMBAHUSA
npuBeaeHbl BhiLLe.

MpomexyToyHasa aTTecTaums NPOBOAUTCA B COOTBETCTBUM C [NONOXXEHMEM O MPOMEXYTOYHON
aTTecTtaummn obyyarLmxca no nporpaMmam BbicLLero obpasoBaHus.

KOHTpOJ’IbHO-I/I3MepI/1TeJ'IbeIe MmaTepuanbl I'IpOMe)KyTO‘-IHOIZ aTtTecTaumMm BKMNOYalT B cebs
TeopeTndecKkne BonpocChl, no3sonAowne oueHNTb ypOoBEHb NOJTyYEeHHbIX 3HaHWI.
I'IpM oueHnBaHM NCNONb3YIOTCA KadeCTBEeHHble LKarbl OLEeHOK. KpI/lTepI/II/I OoueHnBaHUA
npueeneHbl Bbille.
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