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1IMMOACHUTEJIBHAS 3AITMCKA

1.1 Henap AMCHUIUIMHBI. (OPMHPOBAHUE CHCTEMATH3MPOBAHHBIX 3HAHUM B OOJIACTH
3JIEMEHTAPHON (PU3UKHU KaK 0a3bl JUIsl OCBOEHHS (PU3MKO-MAaTEMAaTHUECKUX JUCLUIUIMH.

1.2 Mecto aucuuniaunsl B crpykrype OOIL: [{uciunnuna «Pemenue 3a1a4 MKOIbHO-
ro Kypca (U3MKM» OTHOCUTCA K AUCUUILUIMHAM OO053aTesIbHOW 4YacTH (4acTH, (HOpMHpPYEeMOit
y4aCTHHKaMHu 00pa3oBaTesbHbIX oTHOIIEeHH# ) 6stoka b1 (51.0.07).

OcBoeHue JaHHOM JUCLMIUIMHBL ABJsieTcs 0a30i Ui MOCIENYIOUIero N3y4eHus: JUCLIH-
wmH: «O0Imas u SKCepuMeHTanbHas pusnkay, «Metoauka o0ydenus ¢pusuke», «OCHOBHI PH-
3UKU» U T.[.

1.3 lucuun/juHa HanpaBjieHa Ha (opMUpPOBaHHe cileIyIOIUX KomneTeHumii: 11K-2,
OIIK-8:

- IIK-2.CriocobeH OCyHIeCTBIATh TMEJarorn4eckylo JesTeIbHOCTh O MPO(UIBLHBIM
npeaMeraM (AMCUUIUIMHAM, MOAYJISIM) B paMKax IPOrpaMM OCHOBHOI'O OOILIEro U cpeiHero oo-
ero o0pa3oBaHMs; HHIUKATOPAMH JTOCTHKECHHUSI KOTOPO SBISIETCS:

o JIK-2.3Bnaneer cucreMoil 3HaHUI 0 (hyHIaMEHTAIbHBIX (PU3MUECKUX 3aKOHAX U TEO-
pUsIX, pU3HUECKON CYIIHOCTHU SIBJCHUHN M IIPOLIECCOB B MIPUPOJIE U TEXHUKE.

- OIIK-8. CriocoOeH OCyIIeCTBIIATh MEAArOTHYECKYIO IeATEIbHOCTh HA OCHOBE CIICIIH-
QJIbHBIX HAYYHBIX 3HAHUN; HHAMKATOPAMH JIOCTH)KEHUS KOTOPOU SBIAETCS:

e OIIK-8.3 JleMoHCTpUpYET CieLIMATIbHbIE HAYYHbIE 3HAHNS B TOM YHUCJIE B IPEIMETHOM
obnacTH.

1.4 TlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHusi. B pe3yibTare u3ydeHUs TUCIIH-
TUIMHBI CTYACHT JIOJDKCH
- 3HATh!
e MecTO (PM3UKU B CUCTEME HAYK;
®  METOJIOJIOTHIO i METOJIBI HCCIICIOBAaHUH B (PU3HKE,
- YMeTb!
® [PUMEHSATH 3HAHUS DJIEMECHTAPHON (PU3UKH K PEIICHUIO (PU3HUSCKUX 3a1a4:
® ICIOJIB30BaTh MAaTEMaTUYECKH ammapaT Mpy BBIBOJIE CIEICTBUIN (DU3HMUECKUX 3aKOHOB U
TEOPUiL;
® [UJIAHUPOBATh U BBHIMOJHATH Y4eOHOE SKCIEPUMEHTAIBHOE U TEOPETHUECKOE HCCIeA0Ba-
HUe PU3NYECKUX SABIICHUM;
- BJIQ/IeTh.
® CHUCTEMOW TeOpeTUYEeCKUX 3HAHUM 0 (PU3UKe;
® HaBBIKAMH PEIICHUS TEOPETHYECCKUX 3aJad 1Mo (pu3uKe Ha ypOBHE, COOTBETCTBYIOIIEM
TpeOoBaHUSM TPOGUIBLHOTO YPOBHS MOATOTOBKH MO (U3MKE B 00IIe00pa3oBaTEIbHOMN
IIKOJIE;
® METOJOJIOTHEH W METOIaMU (PU3HUIECKOTO IKCTICPUMEHTA.
1.5 O6masi Tpy10eMKOCTh AUCHUILIMHBI «PernieHne 3a1ad MKOJILHOTO Kypca (GU3UKu»
cocrapiisieT 3 3aueTHbIX equHuIbl (nanee — 3E)(108 vaca):

Kou-Bo
No HaumenoBanue pasjaesa Kypc Cemectp YACOB 3E
1. | Pemenwne 3amau MIKOJIBHOTO KYp- 1 1 108 3
ca Gpu3uku




1.6 O0beM JUCUMIIJIMHBI M BUIbI Y4e0HOM 1eATeJIbHOCTH

O0beM IUCHUILUIHHBI M BUbI YU4e0HOI AesiTeIbHOCTH (0uHast popma 00yueHus )

Buj yueoHoii padoThl Bcero yacos Cemectp 1
OO01mast TpyI0eMKOCTh 108 108
AyIuTOpHBIE 3aHATHS 54 54
Jlexuun 22 22
ITpakTrueckue 3aHATHS 32 32
CamocTosTenpHas padora 54 54
Bug ntoroBoro KOHTpoJIst 3ayeT ¢ OLICHKOU

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE
2.1 Ouynas ¢popma 00y4eHust

YyeOHo-TeMaTHYECKHIi IIJIAH

AyAUTOpHBIE 3aHATHS Camocros-
HaumMmeHnoBanue Bcero
Ne I[IpakTuyeckue | TeJbHasA
TeM (pa3aesioB) 4acoB Jlekunu
3aHATHS pabora

MexaHuka 14 6 8 14

1. | Kunemaruka
3 1 2 3
2. | Iunamuka
4 2 2 4

3. | 3akoHBI coXpaHEHUsI B MEXaHH-

Ke 4 2 2 4
4. | Craruka. MexaHnueckne

KoJIeOaHUs U BOJIHBL. 3BYK. 3 1 2 3

Mouekyasipaas (pusuxa.

TenioBble siBJICHHSI 12 4 8 12
5. | OcHOBBI MOJIEKYJISIPHO-

KUHETHYECKON Teopuu. Temme-

patypa. ODHeprus TeIJIOBOTO

JBOKEHUS MOJIEKYJ. Y paBHe-

HHUE COCTOSHHS HJI€aTbHOTO

rasa. ['a30BbIc 3aKOHBI 6 2 4 6
6. | OCHOBBI TEPMOAMHAMUKHI 6 2 4 6

OCHOBBI 2J1eKTPOAMHAMHUKH 12 6 6 12
7. | DnekTpocTaTuka. 3aKOHBI IO-

CTOSTHHOTO TOKa 4 2 2 4
8. | MarautHOe TIONIE. DIEKTPO-

MarHuTHass WHAYKIUSA. DIeK-

TPOMAarHUTHbBIE KOJIcOaHMSI.

DeKTPOMarHUTHbIE BOJHBI 8 4 4 8

Onrtuka 7 3 4 7
9. | CBeroBbIC BOJHBI. DJIEMEHTHI

TEOPUU OTHOCUTEIIbHOCTH 4 2 2 4
10 | U3nyyeHue U CrieKTphI 3 1 2 3

KBantoBas ¢pusuka 9 3 6 9
11 | CeToBbIE KBAaHTHI 4 2 2 4




12 | Atomnas  ¢usuka. Dusuka
aTOMHOTO 5iipa. DJIeMEeHTapHbIe
YaCTHIIBI 5) 1 4 3)

3auér

HUTOI'O 54 22 32 54

NHTepakTHBHOE 00y4YeHUE MO AUCIUIINHE

®opma Koa-
HaumenoBanue Bun
Ne UHTEPAKTHBHOIO 3a- BO
TeM(pa3esoB) 3aHATHSA
HATHSA JacoB
1.
JuHamuka JIK Jlekuus-nuckyccus 4
2.
3aKOHbBI COXpPAHEHHUS B MEXaHUKE JIK Jlekuus-KoHCYIbTALINS 4
3. TBopueckas MmacTep-
DneKTpocTaTuKa JIK p p 4
CKas
4. Jlexuus ¢ 0ObsBIIECH-
CBeTOBbBIE BOJIHEI JIK B 4
HBIMH OIIMOKaMU
5. PaGoTa B ManbIX IPyII-
Kunematuka I13 py 4
max
6.
DneKTpocTaThKa I13 TBOpueckas rocTuHas 4
7. Pabora o Buzieo cro-
N3ny4enus u CieKTpsl I13 A 4
)KeTaM
HUTOIo 28

3 COAEP)KAHUE TEM (PA3IEJIOB)

MEXAHUKA

Tema 1. Kunematuka

Kunematuka touku. IlonoxkeHue Touku B MpoCTpaHCTBE. BekTopHble BeauuMHbI. Jleii-
cTBUA Haja BekTopamu. [Ipoekius BekTopa Ha ock. CriocoObl onrcanus aprkeHus. Cucrema oT-
cuera. [lepememnienrie. CKOpOCTh paBHOMEPHOTO MPSMOJIMHEWHOTO JBUKEHUS. YpaBHEHUE paB-
HOMEPHOTO TPSIMOJIMHEHHOTO IBUXKEHHS TOYKA. MTrHOBEHHas! CKOpPOCTh. CII0KEHHE CKOPOCTEH.
VYckopenue. JIBuxkeHue ¢ NoCTOSIHHBIM ycKkopeHueM. Enununa yckopenus. CKOpoCcTh pH JBU-
JKEHUU C TIOCTOSIHHBIM YCKOPEHHUEM. Y PaBHEHUS JTBUIKEHHUS C TOCTOSIHHBIM yckopeHuem. CBo-
0oaHOE majeHue Ten. [IBmKeHHne ¢ MOCTOSHHBIM YCKOPEHHEeM CBOOOMHOTO majieHusi. PaBHOMep-
HOE JIBUOKEHUE TOYKH 110 OKPYKHOCTH.

Kunematuka tBepgoro tena. JBuxenue ten. IlocrynarensHoe ABuxkeHue. Bpaiarens-
HOE JIBM)KEHHME TBEPJIOTO Tena. YTJIOBas ¥ JINHEWHAsI CKOPOCTH BpaICHUS.

Tema 2. lunamuka

3akoHbl MexaHuku HproToHa. OCHOBHOE yTBEp)K/IEHME MEXaHUKHA. MaTepHuaibHas TOUYKa.
ITepssiii 3axkoH HproToHa. Cuna. CBsi3p MeXIy yCKOpeHHEM U cuioi. Bropoii 3akoH HeroToHa.
Macca. Tperuii 3akoH HeroToHa. Ennannel Maccel 1 cuibl. [lonarue o cucreme enunann. Muep-
HHAAIBHBIE CUCTEMBI OTCUETA U IIPUHLIMI OTHOCUTEIIBHOCTH B MEXAHHUKE.

Cunbl B Mexanuke. Cumbl B ipupojie. I'paButanronsbie cuiibl. CHIIBI BCEMUPHOTO TATOTE-
HUA. 3aKOH BCEMUpPHOTro TiaroteHusd. [lepBas kocMuueckas ckopocts. Cuina TskecTd U Bec. He-
BecoMocTh. Cuibl ynpyroctu. Jledopmanuss u cuibl ynpyroctu. 3akoH ['yka. Cuibl TpeHUS.
Ponb cun tpenusi. Cuiibl TpEHUSI MEX]TY COMPUKACAIONIMMUCS TOBEPXHOCTIAMHU TBEPABIX Tel. CHIIbI
CONPOTHUBIICHHUS NIPU ABUKEHUU TBEPABIX TEJI B )KUJIKOCTAX U ra3ax.




Tema 3. 3ak0oHBI COXpPaHEeHUs] B MEXaHUKeE

3aKoH coxXpaHeHHs uMmIylibca. Mmmynbc matepuanbHOW ToukH. [lpyras ¢opMyiaupoBka
BTOpOro 3akoHa HploToHa. 3aKOH COXpaHEHHs UMIyJbca. PeakTHBHOE NIBU)KEHHUE. YCIEXH B
OCBOEHUHM KOCMHUYECKOTO IIPOCTPAHCTBA.

3akoH coxpaHeHus 3Hepruu. Padora cuibl. MomHocTs. DHeprus. Kunernueckas 3Heprus
u ee u3MeHeHue. Pabora cuibl Tskectu. Pabora cunsl ynpyroctu. IlorenuuanbHas sneprus. 3a-
KOH COXPaHEHUS PHEPIMU B MEXaHMKE. Y MEHbIIEHNE MEXaHUUECKON SHEPIUU CUCTEMBI 1O JIeii-
CTBHEM CUJI TPEHUSL.

Tema 4. Ctatuka. Mexannuyeckne K0j1e0aHUSA M BOJIHBI. 3BYK

PaBHOBecue abcomoTHO TBepablx Ten. PaBHoBecue Tein. IlepBoe ycnoBue paBHOBecus
TBepAoro Tesna. MoMeHT cuiibl. Bropoe ycioBue paBHOBECHs TBEPAOIO TeEA.

Mexanunueckue koaeOaHus U BoJHbL. 3ByK. KonebarenbHoe BUXKEHUE.
CBoboanbie konebanusi. KonebarenbHple cucTeMbl. MasTHUK. BennmuuHbl, XapakTepu3yromue
KosiebarenbHOe JBMKeHUE. ['apMoHnueckue kosebanus. [IpeBpaienue sHepruu npu koseoda-
TEIHHOM JBHKCHHH. 3aTyXxaroiue KoneOanus. BeiHy)neHHbie konebanus. Pesonanc. Pacmpo-
cTpaHeHue kojeOaHuil B cpene. Bonubl. IIpononbHble M nonepednbie BOJAHBL. J[iMHA BOJHBI.
CkopocTtb pacripocTpaHeHus: BosH. VicTounukn 3ByKa. 3ByKOBbIe KoseOanus. Beicota u TeMOp
3ByKa. [’ poMKkocTh 3ByKa. Pacnpocrpanenue 3Byka. 3BykoBble BOJHBL. CKOpocTh 3Byka. Otpa-
KEHHE 3ByKa. DX0. 3BYKOBOW pe30HAHC. YIIbTpa3ByK U HHGpa3Byk. MaTEpdhepeH s 3ByKa.

MOJIEKYJISAPHASA ®U3UKA. TEIIVIOBBIE SABJIEHUSA

Tema 5. OcHOBBI MOJIEKY/JISIPHO-KMHeTHYecKkOi Teopuu. Temmeparypa. JDHeprus
TEIUIOBOI'0 JABUKEHHUS MOJIEKYJ. YpaBHEHHE COCTOSIHUS MAeaJlbHOro rasa. I'azoBble 3aKko-
HBI

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKONH Teopuu. OCHOBHBIE IOJIOKEHUSI MOJIEKYJISIPHO-
KMHEeTH4YecKol Teopuu. Pazmepsl Monekyn. Macca monekyn. Konndectso BemiecrBa. bpoyHoB-
ckoe iBukeHue. Cuiibl B3auMoiecTBUs MoJieKyll. CTpoeHHe ra3000pa3HbIX, KUAKUX U TBEPJIBIX
Ten. MneanbHblil ra3 B MOJIEKYJISIPHO-KHHETHYECKON Teopud. OCHOBHOE ypaBHEHUE MOJIEKYJISP-
HO-KMHETUYECKON TEOPHH rasa.

TemnepaTtypa. DHeprus TEIUIOBOTO IBMKEHUS MOJEKyJ. TeMrepaTypa u TENIOBOE paB-
HoBecue. Onpeaenenue temneparypbl. AOcontoTHas TemnepaTtypa. Temnepatypa — mepa cpea-
HEl KMHETUYECKOW DHEPIUH MOJIEKYII.

YpaBHEHHE COCTOSIHUS MICAIBHOIO Ta3a. ['a30BbIe 3aKOHBI. YPaBHEHUE COCTOSIHUSA HJIE-
aJIbHOTO Ta3a. ['a30BbIe 3aKOHBI.

Tema 6. OcHOBBI TEPMOAMHAMMKH

OcHoBBI TepMOIMHAMUKH. BHyTpeHHsst sHeprus. PaboTa B TepmMonnHamuke. Konnuectso
teroTel. [lepBbIii 3akOH TepMoaMHAMHUKH.[IpuMeHeHHne mepBOro 3akOHAa TEPMOJIMHAMMKH K
pa3nu4HbIM nporeccaM.HeoOpaTuMocTs nporeccoB B npupoze.CTaTUCTHYECKOe UCTOIKOBaHHE
HeoOpaTUMOCTH TpoueccoB B npupoje.llpunnunel neiicTBus TemaoBbix Asurarenein. Koaddu-
rueHT nosnesHoro aeiicteus (KII/[) TenmoBeix ABUraTeNei.

OCHOBBI 2JIEKTPOAUHAMHUKHA

Tema 7. JnekTpocTaTuKa. 3aKOHBI MOCTOSHHOIO TOKA

DNEeKTpOCTaTUKA. DIEKTPUUECKUHN 3apsA]l U dJIEMEHTApHbIE YaCTULbI. 3apsKEHHBIE Tela.
DJeKTpu3anus Tel.3aKOH COXPAHEHUs AJIEKTPUUECKOTO 3apsiaa.OCHOBHOM 3aKOH 3JIEKTPOCTATH-
k1 — 3akoH Kynona. Enununa snexkrpudeckoro 3apsga.bauszkoaeiicTBue u AeiicTBUE HAa paccTo-
SHUH. DJeKTpudeckoe moje.HanpspkeHHOCTh anekTpudeckoro mosst. [IpuHnmm cynepno3uiuu
nosieid. CUIOBBIE JIMHUM 3JIEKTPUUECKOro moiid. HampskeHHOCTh HOJNSL 3apsiKEHHOTO LIapa.
[TpoBOAHMKH B ANEKTPOCTATUYECKOM IoJie.JIU3IEKTPUKHU B 3IEKTPOCTATHUECKOM Mose. J[Ba BU-
na nuanektpukoB.llomsgpusanus ausnexkTpukoB.IloTeHIIManbHAs 3HEPTUsl HAPSHKEHHOIO Tella B
OJIHOPOJHOM HJIeKTpocTaTudeckoM rmosie.IloTeHnnan 3aeKTpocTaTHuecKOro Mojisi U Pa3HOCTh
IIOTCHIIMAJIOB. CBa3b MCXKAY HAIMPSKCHHOCTBIO J3JICKTPOCTATUYCCKOI'O IOJIA W Pa3HOCTBIO IIO-
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TEHLMAJIOB. DKBUIOTEHIMAIbHBIE TMOBEPXHOCTH. JIEKTPOEMKOCTh. EIMHHUIIBIIIEKTPOEMKO-
ctu.KonaeHncaropel. JHeprust 3apssKeHHOro KoHaeHcaropa. [I[puMenenrne KoHaeHCaTOpOB.

3aKOHBI TIOCTOSIHHOTO TOKA. DNeKTpuueckuid Tok. Cuiia Toka. YCIOBHUS, HEOOXOIUMBIC
JUIsL CYILIECTBOBAHMS AJIEKTPUYECKOro Toka. 3akoH Oma mis ydactka uenu. ComnpoTHBIICHHE.
Onexrpudeckue nenu. [locnenoBaTensHoe U MapajjieIbHOE COSAMHEHUS MPOBOIHUKOB. PaboTa
Y MOUIHOCTb MOCTOSIHHOTO TOKA. DNEKTPOABIKYIasA cuiia. 3akoH OMa Jy1sl TTOJTHOM 1eMu.

Tema 8. MaruutHoe moJse. JJIeKTPOMATHUTHASA HHAYKUHSA. JJIEKTPOMATHUTHbIE
KOJIe0aHUSA. DJIIeKTPOMATHUTHbIE BOJHbI

MarnutHoe nose. B3aumoneiictBue TOKOB. MaruutHoe mnosie. BeKTop MarHUTHON WH-
IyKUUU. JIMHUY MarHUTHOW MHAYKUIMU. MOysib BEKTOpa MarHUTHOW MHAyKuuu. Cuina Ammepa.
DneKTpou3MepuTeNbHbIe MPUOOpsl. [IpuMenenue 3axkoHa Amrepa. ['pomkxoroBoputenb. Jleii-
CTBME MAarHUTHOTO MOJs1 Ha ABMXKyIIMiica 3apsaia. Cuna JlopeHna. MarHutHble CBOMCTBa Bellle-
CTBa.

DOnekTpoMarouTHass MHAYKIUsA. OTKpbITUE 3JEKTPOMArHUTHOM MHIYKUMU. MarHuUTHBII
notok. HampaBnenue nHaykuuoHHoro Ttoka. [IpaBuino JleHna. 3akoH 31€KTpOMAarHUTHOM MH-
nykuuu. Buxpesoe anektpuueckoe nosie. CamonHaykuus. MTHAYKTUBHOCTh. DHEPrusi MarHUTHO-
r'0 MOJISt TOKA. DJIEKTPOMArHUTHOE TIOJIE.

DnexTpoMarHuTHbele kojiebanua.CBOOOHbBIE U BBIHYK/ICHHBIE IEKTPOMArHUTHBIE KOJe-
Oanmsi. KonebarenpHbIll KOHTYp. [IpeBpaineHne SHEPTHH MPU IJIEKTPOMATHUTHBIX KOJICOAHMSIX.
AHaorus MeXJy MEXaHUYECKUMH M 2JIEKTPOMAarHUTHBIMHU KoJieOaHUSIMU. YpaBHEHUE, OIMHUCHI-
BaloIIee MPOIIECCHI B KoJieOaTenbHOM KoHTYpe. Ileproa cBOOOTHBIX SIIEKTPHUICSCKUX KOJICOaHMIA.

DJIEKTPOMArHuTHHIC BOJIHBI. YUTO Takoe AJEKTPOMarHUTHasi BOJIHA. DKCIEPUMEHTAIBHOE
oOHapyXeHHe 3JIEKTpOMarHuTHhIX BOH. M300perenue paguo A. C. IlonoBeiM. [IpuHuumns! pa-
nuocBszu. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. PacnipocTpaneHue paauoBojH. Paguonokanus.
[TonsiTue o TeneBueHUN. Pa3BUTHE CPENICTB CBA3H.

OIITUKA

Tema 9. CBeTOBBIC BOJHBI. JDJ1€MEHTHI TCOPHH OTHOCHTEJIBLHOCTH

CaetoBbie BosiHbL.CkopocTh ceta.llpunuun ['toiirenca. 3akoH oTpa)XkeHHs cBeTa. 3aKOH
npesnomienust ceera.llonnoe orpaxenue.Jlunza.lloctpoenne nzobpaxenus B nuH3e.Dopmyna
TOHKOMW JIMH3BL. ¥YBenuueHue JuH3bl. Jlucnepcust cera. MHTepdepeHnnss MexaHu4eCcKux BOJIH.
Nntepdepennus cera. Judpakums Mexanndeckux BojiH. udpakuus cera. JuppaxironHas
pemerka. [TonepednocTs cBeTOBBIX BOJH. Ilomsapu3anus ceera. [lonepedHOCTh CBETOBBIX BOJIH U
JIEKTPOMAarHuTHasi TEOPHsI CBETA.

DneMeHTbl TEOPUH OTHOCUTEIBHOCTH.3aKOHBI AJIEKTPOJWHAMUKHM W HPUHLUI OTHOCH-
tenbHOCTU. I locTynaTsl TEOpUn OTHOCUTENBHOCTH.OTHOCUTEIBHOCTh OJIHOBPEMEHHO-
cTu.OCHOBHBIE CIIEJICTBHSI, BBITEKAIOIIME W3 IOCTYJIATOB TEOPUH OTHOCUTEIBHOCTH. 3aBHCH-
MOCTb Macchl OT CKOpOCTHU. PendruBucrckast tuHamuka. CBA3b MEXK]y MacCoil U SHEpTUei.

Tema 10. M3i1yuyeHue U ClIEKTPHI

N3nyuenune u cnextpsl. Buael nznmyuenuil. Ucrounnku cera.CreKTpel U CIEKTpaIbHbIE
anmapaThl. Buapl criektpoB.Crnektpanbublii aHamm3. MHbpakpacHoe U yabTpadroaeToBOE U3Iy-
yeHusl. PenTrenoBckue myun.lllkana 37eKTpOMarHMTHBIX U3JTy4EHUH.

KBAHTOBAS ®U3UKA

Tema 11. CBeToOBbI€ KBAHTBI

doroaddexr.Teopuss  porosrddexra.@otonsl.lIpumenenne dorodrdpdexra. JlaBnenue
CBeTA.

Tema 12. AtomHas ¢puznka. PU3uKa aTOMHOIO0 AApa. JJIeMeHTapHbIe YaCTHIbI

AtomHuas ¢usuka.Ctpoenune aroma. OnbiTel Pe3epdopna.KBanToBsie mocrynater bopa.
Monens aroma Bogopoaa o bopy. Tpyanoctu teopun bopa. KBantoBas Mexanuka. Jlasepsl.

®u3rka aTOMHOTO siipa. Metoabl HaOIOIEHUSI U PETUCTPALIUU 3JIE€MEHTAPHBIX YaCTHUIl.
OTkpbITHE pagroaKTUBHOCTH. Anb(da-, 6eTa- 1 raMMa-u3inydeHus. PagroakTHBHBIE MpeBpallie-



8

HUs. 3aKOH paJMoaKkTUBHOIO pacnaja. [lepuon nomypacnana. M3oronel. OTKpeITHE HEHTPOHA.
CrpoeHne aTtoMHOro sapa. SlnepHbie cuibl. DHEPIUs CBA3M aTOMHBIX sJEp. SlnepHbIe peakuu.
Henenue snep ypana. Llennslie sanepHblie peakuuu. SAnepHsiil peakrop. TepMosaepHble peakuH.
IIpumenenue snepHod >Hepruu. IlosydeHue paguOAaKTHBHBIX M30TOIOB M HMX IIPUMEHEHUE.
buonornueckoe neNCTBUE PaAMOAKTUBHBIX U3JIyYEHUHN.

OneMeHTapHble yacTULbl. Tpu 3Tana B pa3BUTUM (PU3MKHU 3JIE€MEHTAapHbIX dactul. OT-
KpBITHE TO3UTPOHA. AHTUYACTHULIBI.

4 METOANYECKHUE PEKOMEHJAIUH (YKA3AHUA) JJIA CTYAEHTOBIIO U3Y-
YEHUIO JUCHUIIVIMHbI

MeTtoauyeckue peKOMeHAAINH K JeKIUAM

B unpeane yxxe 10 JeKIMM CTYJEHT JOJDKEH OEINIO MPOCMOTPETh yu4eOHO-METOANYECKUM
KOMILIEKC, Y4€OHHK, XOTsI OBl OJJMH M3 HCTOYHHKOB 10 Y4€OHOH, Y4eOHO-METOJMUECKON U Hayd-
HOMW JUTEpaType Mo TeMe JIEKLIUU C TeM, YTOObl MMETh MpeACTaBIeHUE O IMpoliIeMax, KOTopble
OyayT pa3doupaThCs B JIEKLIUHU.

OH noJKeH TakKe MBICIEHHO MPUIIOMHUTB TO, YTO YK€ 3HAET, KOTJa-TO YMUTajl, U3ydall
0 JIPYTUM TIpeIMETaM MPUMEHUTENFHO K JaHHOH Teme. [ TaBHOe B OATrOTOBUTENBHOM padoTe K
JeKu — (GopMupoBaHHe CyOBEKTUBHOIO HACTPOEHHs HAa XapakTep H(popMaluu, KOTOPYIO OH
MOJIYYHT B JIGKIIMU IO COOTBETCTBYIOUIEH TeMe. MHora muist 3Toro ObIBaeT JOCTAaTOYHO O3HAKO-
MUTbCS ¢ pabodell yueOHON mporpammoi. CTyIeHT IOJKEH MOMHHMTb, YTO HUKAKOW Yy4eOHUK,
HUKaKasi MOHOTpausi WM CTaThsi HE MOTYT 3aMEHUTh YUeOHYIO JIeKIuIo. B cBoto ouepenp, pa-
00Ta cTyJIeHTa Ha JIEKIUH — 3TO CJIOXKHBIM BUJ| 103HABATEIbHON, HHTEIUIEKTYaJIbHOU pabOThI,
TpeOyromiei HanpsHKeHNs, BHUMAHUS, BOJIH, 3aTpaT HEPBHON U (PU3NYECKON SHEPTHUH.

3anuce JEKUUH SBJISETCS BAXKHEWIIMM 3JIEMEHTOM pPabOThl CTyjAeHTa Ha jekuuu. Kol-
CIEKT JIEKIMU TO3BOJISIET eMy 00paboTaTh, CUCTEMAaTU3UPOBATh U JIy4Ille COXPAaHUTh MOJy4YeH-
HYI0 HH(POPMAIMIO C TeM, YTOObI B OyayIlIeM OH CMOT BOCCTAHOBUThH B MaMATH OCHOBHBIE, CO-
Jiep>KaTeJIbHbIe MOMEHTHI JIEKIIMH. TUMn4Hasi ommrodKa CTYAEHTOB — JIOCIIOBHOE KOHCIIEKTHPO-
BaHue. Kak mpaBuiio, mpu 3alucH «CJIOBO B CIOBO» HE OCTaeTcs BPEMEHHU Ha O0JyMbIBaHHE,
aHAJIN3 U CUHTE3 KPUMHUHAIBHO-KYJIbTYpoJIorTnyeckoil napopmanuu. Ho 3anuch ekuuu Ha mar-
HUTO(OH C MOCIEAYIOUIMM MTPOCIYIINBAaHUEM U C apalljieIbHbIM KOHCIIEKTUPOBAaHHEM Ha Oyma-
re sBIsSeTCs OAHUM U3 3(pPEKTUBHBIX METOA0B ee ycBoeHus. Kpome Toro, cTyneHTaM peKOMeH-
JIyeTcsl yCBOEHHE OCHOB cTeHorpaduu. McKyccTBO KOHCIIEKTUPOBAHMS K€ CBOAMTCS K HaBBIKaM
CBEPTHIBAHUS MOJIyUEHHOW MH(OpMAaIMH, T.€. 3alHCH €€ CBOMMH CJIIOBaMHU, YACTUYHO CIIOBOCO-
YeTaHUSMHU JIEKTOpa, ONpPEJeIEHHBIMU U IPOCTO HEOOXOAUMBIMU COKPALIEHUSMH U T.J., HO TaK,
YTOOBI CYyMETh BHOBB Pa3BEpHYTh HH(pOpManuio 0e3 cylecTBeHHONU norepu. OTOupas Hy>KHYIO
UH(OPMALIMIO, TJIaBHBIE MBICIH, NMPOOJIEMBbI, PEIICHUsI U BBIBOJBI, CTYJEHT COKpAIIaeT TEKCT,
CTPOMT CBOM TEKCT, B KOTOPOM OH CMOKET pa3o0parThcesl.

B koHcnekTe JieKInMu 00s3aTeNbHO 3alMChIBAIOTCS Ha3BAaHHE TEMbI JIEKIIUH, OCHOBHBIE
BOIIPOCHI IIaHA, PEKOMEHIOBaHHAs JaUTeparypa. TeKcT KU JOKEH ObITh Pa3/ielieH B COOT-
BETCTBUHU C TuIaHOM. C OKOHYaHUEM JIEKIUH paboTa Haj KOHCHEKTOM HE MOXKET CUMUTAThCA 3a-
BepieHHOM. Hy)XHO elie BOCCTaHOBUTH OT/EIbHBIE MECTa, MPOBEPUTH, BCE JIU MOHITHO, YTOU-
HUTb YTO-TO Ha KOHCYJIBTALUU U T.II., C TEM, YTOOBI KOHCIIEKT MOT OBbITh UCIOJIb30BaH B MPOIIEC-
ce MOJATrOTOBKM K CEMHHapaM, MPaKTUYECKUM 3aHSITHUSIM, 3a4eTy JUIsl JajbHEHIIero H3y4yeHHs
TeM, Ha NpakTuke. KOHCIEKT KU - He3aMEHUMBIH Yy4eOHBIN JOKYMEHT, HEOOXOJUMBIH IS
CaMOCTOSITENIbHOM pabOTHI.

MeTtoauyeckue peKOMeHAAINH K NPAKTHYECKUM 3aHATHAM

[TonroToBka K MpakTUYECKOMY 3aHATUIO HpEAIOiaraeT JBa 3rana padoThl CTYACHTOB.
[TepBrIit 3Tam — ycBoeHUE TeopeTudeckoro Marepuana. OObeM 3TOTO MaTepHalia OnpeeeH B
yueOHoi1 paboueii mporpamme. Ha mepBoM 3Tamne CTyAEHT JOJKEH 0TpaboTaTh U YCBOUTH yueo-
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HO-MPOrPaMMHBIA MaTepHall, UCIOJIb3ysd METOJAMYECKUE PEKOMEHIAIMH 0 MOJATOTOBKE K CEMHU-
Hapy. BTopoii sTan npeanonaraer BHIMOIHEHUE CTYIEHTOM MIPaKTHUYECKOro 3a1anus. KoHkpeTHo
TaKo€ 3aJlaHue JIA€TCs CTYJIEHTaM IPEro/iaBaTesieM B KOHIIE 3aHSATHS, MPEIIECTBYIOIIETO MpaK-
TUYECKOMY. 3aJaHusl TOJKHBI OBITh BBITIOJHEHBI MUCHMEHHO B CHEHHUAIBHON TeTpaau (3TO MO-
)KEeT OBIThb W TEeTpaab JUIsl JIEKIWK) BO BpPEMsl CaMOCTOSTEIbHOW PAOOTHI, MPEAIIECTBYIOIICH
MPaKTUYEeCKOMY 3aHATHIO. KpoMe Toro, mo TeopeTHuecKUM BOIPOCAM CTYJAEHTHI JOJIKHBI MOJ-
TOTOBUTH pabOUMe TIaHBI CBOMX OTBETOB Ha HUX.

JlomaniHee 3afjaHuie CTYJIEHT TOTOBUT B CBOOOJHOE OT, 3aHATUN BpeMs, yIemss MOAro-
TOBKE He MeHee 1,5 vacoB. [Ipu BBINOJHEHWH JOMAIIHErO 3aJaHHS CTYJAEHTHI MOTYT IOJIb30-
BaTbCsl YI€OHO-METOIMUECKON M MHOM JIUTEpaTypou M3 oOIIel U CrienuaaIbHON OMOIMOTEKH BY-
3a. PexomeHayercss oOpamarbes 3a KOHCYJIbTAMSIMU U OKa3aHWEM HEOOXOIUMOW MOMOIIU K
npernoaaBaTesnsiM Kadeapsl B 4achl MprueMa.

MeTtogu4yecKkue peKOMEHAAUN 10 PelIeHUI0 3a1a4 10 pusnke

1. IlpouuTaiire ycnoBue 3agaud. 3anMIIUTE NPABUIBHO JaHHbIE B BBIOpAaHHON cuCTeMe
equuutl («CH»).

2. Cpemnaiite pucyHok. Ha pucynke 0003HaubTe JaHHBIE 33/1a4M (BEKTOPbI CKOPOCTH, YCKO-
peHus, nepemMeIeHus).

3. Beoibepure cucreMy KoopAuHAT. Y00HO Ui PEUICHUs OJHY M3 OCed HalpaBisATh IO
JBUKEHUIO TEJIa, T.€. OHA JIOJKHA COBIAJaTh C HAIIPaBJIEHUEM CKOPOCTH.

4. HazoBuTe BUJ JIBM)KEHUS TeJl. 3alHUIIUTE KUHEMATUYECKUE YPaBHEHUS AJIS KaKIOro Te-
na. Yucno ypaBHEHHM JOHKHO OBITH PABHO YMCITY HEU3BECTHBIX BeIWYMH. [lomyuurtcs
cucTeMa ypaBHEHUI.

5. Pemmre cucremy ypaBHEeHU# B 00mieM BHIE. 3aTeM HAlIUTE HCKOMBIC BETHUUHBI B OyK-
BEHHOM BHJIE.

6. IlocraBpTe BMECTO OYKB YHCIIOBEIC 3HaYCHUS BennuuH. [lomydnTte oTBeT.

7. Tlpoanamu3upyiite OTBET, YTOOBI HCKIIIOYMTH OIIUOKY B IOJIyU€HHOM pe3yJbTaTe.

YuyeOHO-MeToAnYeCKOoe o0ecreYeHrne CaMOCTOsITEIbHOIH PadoThI
CTYIEHTOB MO AUCHHUILINHE

KoangecTBo
4acoB, B
®opMbl/BHIBI i
HaumenoBanue . COOTBETCTBHH C
Ne CaMOCTOSATEIbLHOM
pasnaesa (Tembl) yueOHo-
padoThI
TeMaTHYEeCKUM
IIAHOM
1. CocraBienne CBOAHBIX Ta0-

nut, GopMyn U rpaduKOB KH-
HEMAaTHYCCKUX BCIMYUH MeE-
XaHHYECKOro JBIKeHUs. Pe-
HIeHWE 3a7ad Ha MPsSMOJIH- 5
HEWHOE [BUXEHUE;, TMOJ YI-
JIOM K TOPU30HTY; paBHOMEp-
HO€ JBWKEHHE MO OKPYKHO-
CTH.

Kunematuka. Kunemaruka TOYKH.
Kunemaruka tBEepaoro tena.

2. CocTraBiieHHE ajNTOpHTMAa pe-
IICHUS 3a7ad II0 Teme «Jlu-
Junnamuka. 3akoHbpl MexaHuku Hrero- | Hamuka». Pemenne 3amad Ha
ToHa. CUIBI B MCXaHUKE. 3akoHEl  HploToHa; 3aKoH
BcemupHoro TAroteHus; cu-
JIbI TSDKECTH,; BEC; CUIIBI YIIPY-
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roctu; cwibl TpeHus. Iloaro-
TOBKa 3aJaHUi K JIEKIUH-
JIMCKYCCHU.

3aKOoHBI COXpPaHCHUS B MEXaHUKE

CocraBienue 0000IIAIOIUX
TaOJIMII HA 3aKOHBI COXpaHE-
HHUS I/IMHyﬂbca nu 3HepI‘I/II/I; Ha
omnpeeneHnue padboThl U MOIII-
HOCTH. PelreHue WHIUBUIY-
AJIBHBIX U JOMAaIlIHUX 3aJ1a4.

Craruka. Mexannyeckue KojieOaHus
Y BOJIHBL. 3BYyK. ['mapocraruka

[IpuroroButrs 4Yeprexxku Ha
pa3iIu4YHbIE BUABI PABHOBE-
CUsl; Ha MOMEHTBI CWJIbI; Ha
IIPOCTBIE MEXAHWU3MBI; THIPO-
CTaTUYECKUA MapajoKc; COo-
obmatomuecs cocyabl. Peme-
HHE JOMAIIHKUX 3a/1a4.

OcHoBbI MOJIEKYJISIPHO-
KMHETU4eCKOW Tteopuu. Temmepary-
pa. DHeprus TEIJIOBOIO JIBUKEHUS
MOJIEKYJI. ~ YPaBHEHHE  COCTOSHHS
UJCAIBHOTO ra3a. 1'a30Bble 3aKOHBI

[ToBTOpeHNE HEOOXOIUMOTO
TEOPETUUECKOr0 MaTrepuaa.
CocTaBUTH TaOJINIBL: 1.
CrpoeHue U cBOHCTBa TBEp-
JBIX, JKUAKUX M Tra3o00pas-
HBIX BemiecTtB; 2. Il'a3oBwie
3aKOHBI U TpaUKHA H30IPO-
neccoB. Penienne pomMamiHux
3ajad.

OCHOBEBI TCPMOAUHAMHUKN

CocraBnenue rpaukoB Ten-
JIOBBIX IIPOLIECCOB IIPU Harpe-
BaHUU U oxJjaxjeHuu. llpu-
rOoTOBUTH Tabmuusl: 1. M3me-
pEHHE BHYTPEHHEN SHEpPruu
UJCAIIBHOTO Ta3a IpH pas-
Tu4HbIX mpoueccax; 2. Ilep-
BO€ HA4yajlo TEPMOAVNHAMHKHU
JUIs. u3ompoueccoB. Pemienue
3ajau.

SJ'ICKTpOCTaTI/IKa. 3aKOHBI MOCTOSH-
HOIr'0 TOKa

[ToBTOpeHNEe  HEOOXOIUMBIX
(dbopMmy, 3aKOHOB, Ompejaese-
HUEe (U3MYECKUX BEJIUYUH U
ux pasmepHoctu. Ilogroro-
BUTh WHAMBHAYyaJIbHbIE 3a/1a-
HUS AJI TPOBEACHUS JIEKIUU
«TBopueckasgs  MacTepckasi».
Pewrenue 3anau.

MarautHoe mone. DJIEKTPOMArHHUT-
Has WHAYKIUSA. DJCKTPOMArHUTHBIC
KOJICOAHUS U BOJIHBI

CocraBuTh  TaOJIMIIBL: 1.
CpaBHEHHME BJIEKTPUUYECKOTO
u MarguTtHOoro moneu. 2. Oc-
HOBHBIE XapaKTEPUCTHUKU U
dhopmynsl KoJleOaHUN U BOJIH.
3. MexaHuueckue U 3JIEKTPo-
MAardyuTHEIC BOJHEI.

Pemenue 3amad.
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9. NupuBuayanbHble 3a0aHUS HA
CBETOBBIC BOJIHBI. DJIECMEHTHI TEOPUU | BBHIITOJTHCHUS reoMeTpuye- 5
OTHOCUTEIEHOCTHU CKHMX TMOCTPOEHUHN B MpHU3MaXx,
3epKajax v JIMH3aX.
10. IlogroroBka BHIEOCIOKETOB
W3iydyeHust u KBaHTbI [0 pa3au4yHbIM BHUAAM U3IY- 5
JEeHUI.
11. | CgeroBbie kBaHThl. ATOMHas (pusuka. | Pazpaborka  06oOmaromumx
®dusnka aTOMHOTO sJipa. DJIEMEHTap- | TaOJIUI] MO CBETOBBIM KBaH- 4
HbBIC YACTHUIILI TaM. Pemenne 3amad.
HUTOI'o 54

5 HPAKTUKYM IO JMCHUIIVIMHE
IIpakTrueckue 3aHATHS MPOBOIATCA KaK MUHMMYM 4Ye€pes3 JIBE HEIEIU IOCIIEe U3Yy4ECHUS

JaHHOI'O MaTcpHrajia Ha JICKIUAX, JJId TOTO, YTOOEI CTYACHTHI CMOI'JIM THIATCJIBHO ITOATOTOBUTLCA
K 3TOMY 3aHATHIO.

[Tpu moaroTOBKE CTyEHTaM HEOOXOIUMO MOCTOSIHHO TOJIh30BATHCS MPEIUIOKEHHON JIN-

TepaTypoﬁ, KakK OCHOBHOﬁ, TaK U ,Z[OHOJ'IHPITGJ'IBHOIZ.

IIpakTnyeckoe 3ansaTue 1

Tema: «kKunematuka. Pemnenue 3agau».
YpaBHEHHE PaBHOMEPHOTO MPSIMOJUHEHHOTO ABMKEHUS TOYKH. ['paduku.
VYpaBHEHHE TBUKEHHS C TOCTOSSHHBIM yckopeHueM. ['paduxu.
CB00OOIHOE MMaicHUE TeJ.
PaBHOMEpHOE ABMXKEHNE TOUKHU IO OKPYKHOCTH.
[TocTymarenbHOe ABMKEHKE TBEPOTO TEa.
BpamaTtensHoe IBMKEHHE TBEPIOTO Tea.
Pabota B ManbIxX rpynnax.
Pemenue 3amau. PeimkeBruy A.Il1.@usuka. 3amaunuk 10-11 k1. «OCHOBBI KHHEMATUKI.
Pemrenne tectos EI'D 2018-2019r.1.

IIpakTnyeckoe 3ansTHe 2

Tema: «/lunamuka. PemieHue 3agauw».
Bropoii 3akoH HeroToHa.
Tpertnii 3akoH HproToHA.
3aKOH BCEMHPHOTO TATOTEHHUS.
Cuuta TsKecTH U Bec.
3akoH ['yka.
Cwutbl TpeHus.
Pemenne 3amau. PeimkeBna A.IT.®Om3uka. 3amauyauk 10-11 k1. «OCHOBEI TMHAMHUKHY.
Pemenne tectoB EI'D 2018-2019r.r.

IIpakTnyeckoe 3ansaTne 3
Tema: «3aKOHBI COXPAHEHHSI B MEXAHUKE).
3aKOH COXpaHEHUs UMITYJIbCa.
PeaktuBHOE NBHKEHUE.
PaGora cuibl. MOIIHOCTS.
Kunernueckas sneprusi.
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e [loreHuumanbHas YHEPTHS.

e  3aKOH COXpaHEHUs YHEPTUU B MEXaHUKE.

e Pemenue 3agau. PeimkeBuy A.Il.Ouznka. 3agaunuk 10-11 k1. «3aKOHBI COXpaHEHUS.
e Pemenue TectoB EI'D 2018-2019r.1.

IIpakTHyeckoe 3ansaTHE 4
Tema: «Cratuka. Mexannuyeckue Koje0aHUS U BOJHBI. 3BYK».
[TepBoe ycnoBue paBHOBECHSI TBEPIOTO Tela.
MowmeHnT cunbl. Bropoe ycinoBue paBHOBECHS TBEPAOIO TENA.
CBoOoaHbIe KOeOanuss. MasTHUK.
[IpeBparenue sHepPrun Npu KoIeOaTEIILHOM JIBHKEHUH.
[IpomoapHBIC U MTOTIEPEYHBIC BOTHBI.
e Jlnuna BoaHbI. CKOPOCTh PacCpPOCTPaHEHHUS BOJIHBI.
e  3BYKOBBIC BOJIHBI.
e Pemenue 3agau. PeimkeBsnu A.IT.dusuka. 3agaunuk 10-11 xi. «Mexanndeckue Koyeoda-
HHS 1 BOJHBI».
e Pemenue TectoB EI'D 2018-2019r.1.

IIpakTHyeckoe 3ansaTHE 5,6
Tema: «OCHOBBI MOJIEKYJISAPHO-KMHeTH4YeCcKO Teopuu. Temmneparypa. YpaBHeHue co-
CTOSIHMS W/1eaJIbHOIrO0 raza. 'a3oBbie 3aKOHBD).

OcnogBuble nonoxxerus:t MKT.

CtpoeHnue ra3000pa3HbIX, )KUJIKUX U TBEPIBIX TEI.

TemnepaTtypa — Mepa cpeiHel KUHETUYECKOM SHEPTHUH MOJIEKYII.

YpaBHEHHE COCTOSHUS UACAIBHOTO rasa.

I"a30BbI€ 3aKOHBI.

Pemenne 3anau. PeiMkeBuu A.Il.@usuka. 3anaynuk 10-11 k. «OcHOBBI MOJIEKYIISIpHO-
KHMHETUYECKOU TEOPUMY.
e Pemenue TecroB EI'D 2018-2019r.1.

IIpakTnyeckoe 3ansaTue 7,8

Tema: «OCHOBBI TEPMOTUHAMHUKHN.
BuyTtpennsis sueprusi.
Pabora B TepMoarHaMUKe.
KommdecTBo TEIIIOTHI.
[IepBblil 3aKOH TEPMOMHAMUKH.
[Tpuniun nerictBus temioBbix Aurareneid. KI1/ TermoBbix gBurarenei.
Pemenue 3amau. PeimkeBuy A.Il.®@usuka. 3amauynuk 10-11 k1. «OCHOBBI TepMOAMHAMMU-

KW,
e Pemrenne tecro EI'D 2018-2019r.1.

IIpakTnyeckoe 3ansaTHe 9

Tema: «JaeKkTpocTaTUuKA. 3AKOHBI NOCTOSTHHOTO TOKA).
3axoH KynoHna.
HanpskeHHOCTD 2JEKTPUUYECKOTO MOJIS.
[ToTeHnman 31eKTpOCTaTUIECKOTO MOJIS.
OnexrpoeMkocTb. KonaeHcaTopsl.
3axoH OMa 11 yyacTKa LEnu.
PaboTa 1 MOITHOCTH MMOCTOSTHHOTO TOKA.
3axod OMa 11 HOJIHOU IIEH.
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e TBopueckas TOCTMHAs — pPEIICHUE 3a7ay MO MOCTABJIEHHBIM BOMPOCAM JIEMOHCTPAIMOH-
HOT'O SKCIIEPUMEHTA.

e Pemenue 3agay. PeimkeBuu A.Il.®Dusuka. 3amaunuk 10-11 k. «3aKOHBI IOCTOSHHOIO
TOKa.

e Pemenue TectoB EI'D 2018-2019r.1.

IIpakTnueckoe 3ansaTue 10,11
Tema: «MarauTHoe moJie. JJeKTPOMATHUTHAS HHAYKIMS. JJIEeKTPOMATHUTHBIE KOJIe-
0aHUS M BOJIHBI».
e Cuna Ammepa.
e Cuna JlopeHia.
[IpaBuio Jlenua.
3aKOH 3JIEKTPOMAarHUTHOM MHIYKLIHUH.
DHeprusi MarHUTHOTO MOJIsl TOKA.
KonebarenbHblil KOHTYD.
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
PacnipocTpanenue pagnoBoIIH.
[TousiTHE O TENEBUICHUM.
Pemenue 3anau. PeimkeBuu A.Il.®Ousuka. 3agaunuk 10-11 k1. «MarautHoe mosie. Diek-
TPOMAarHUTHBIE KOJICOAHUS.
e Pemenue TectoB EI'D 2018-2019r.1.

IIpakTuyeckoe 3ansaTue 12,13

Tema: «CBeTOBbI€ BOJHBI. JJ1eMEHTHI TEOPUH OTHOCUTEILHOCTH.
3aKoH OTpa)KEHHUS CBETA.
3aKOH IpeJIOMJIEHUS CBETA.
JIun3a.
[Toctpoenue n300paxxeHus B TUH3E.
WuTepdepennus creta.
Jucnepcus cBeTa.
Hudpaxius ceera.
JudpakioHHas peeTka.
[TocTynatel TEOpUM OTHOCUTEILHOCTH.
3aBHUCHMOCTH MacChl OT CKOPOCTH.
CBs13b MEXly Maccoil 1 sHeprueil.
Pemenne 3amau. PeimkeBru A Il.Dusnka. 3agaunmnk 10-11 xi1. «CBeToBBIE BOJNHEL Dle-
MeHTbI CTO».
e Pemenue tecroB EI'D 2018-2019r.1.

IIpakTnyeckoe 3ansaTue 14

Tema: «3nydenne u cnekTpbl. CBeTOBbIC KBAHTBI».
Buael uznyyeHui.
Bunel ciektpos.
CrexTpalbHbI aHATU3.
[IIxana >1eKTPOMarHUTHBIX U3JIy4eHUI.
doTtodddexT.
[TpocMOTp BUIEO-CIOKETOB U UX 0OCYKIICHUE.
Pemrenne 3agau. PeimkeBuy A I1.@du3uka. 3amauduk 10-11 k1. «CBeTOBBIE KBAaHTEBD.
Pemenne tectoB EI'D 2018-2019r.1.
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IIpakTnueckoe 3ansaTue 15,16
Tema: «<ATomHas pusuka U PU3UKA ATOMHOTI0 SIAPA. DJIEMEHTAPHbIE YACTHLLD).
CrpoeHue aToma.
KBanrtoBsie nocrynatel bopa.
OTKpbITHE PAJOAKTUBHOCTH.
3aKOH paloaKTUBHOIO pacraja.
N3otomnsl.
CtpoeHue aTOMHOTIO sipa.
OHeprust CBA3M aTOMHBIX sJIEp.
SlnepHble peakiuH.
S nepHslil peakTop.
TepmosiiepHbIe peakiuu.
Pemenue 3anau. PeiMkeBuu A.Il.®@usuka. 3agaunuk 10-11 k. «OnemeHTapHble YacTH-

ED).

Pewmenue tectoB EI'D 2018-2019 r.r.

6 IMAJAKTUYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISI (CAMO-
KOHTPOJISI)YCBOEHHOI'O MATEPHAJIA

6.10ueHoYHbBIE CPECTBA, MOKA3ATEJIH H KPUTEPUH OLleHNBAHUS KOMITeTEHIUIi

HNupekce
KOMITE- Ouenounoe IokazaTenu Kpurepun ouennBanus
CPeACTBO OLICHUBAHMS c¢(popMHPOBAHHOCTH KOMIICTCHIH I
TeHUHMH
CTyzneHT 0oTBeUaeT HENPaBUWIBHO, HEUETKO
Husknii U HeyOenuTeNbHO, JaeT HeBepHble (op-
(Hey1OBJIETBOPUTEIBHO)| MYJIUPOBKH, B OTBETE€ OTCYTCTBYET Kakoe-
a100 MPEJCTaBIEHUE O BOIIPOCE
CryaeHT OTBeYaeT HEKOHKPETHO, cJiabo
IToporossrlii apryMEHTHPOBAaHO U HE YOeIUTEIbHO, XO-
(YAOBIETBOPUTENBHO) | T U MMEETCS KaKoe-TO IPEJCTaBIECHUE O
K-2 Cobecenoa- BOIIPOCE
HUE BasoBhii CTyzneHT oTBe4aeT B LEJIOM MPaBUIBHO,
HO HEJOCTaTOYHO IOJIHO, YeTKO U yOeau-
(xopormo) TEJIHHO
CraBurcs, eciM TNPOAEMOHCTPUPOBAHBI
. 3HaHHE BOMNpPOCa U CaAMOCTOSITEIBHOCTh
Bricokuit
MBILIUIEHUS, OTBET COOTBETCTBYET Tpebo-
(oTmE0) BaHUSAM IPABWJIBHOCTH, TOJHOTHI U apry-
MEHTHUPOBAHHOCTH.
Husknii KonnuecTBO NMpaBHIBHBIX OTBETOB HA BO-
(HEeyIOBIETBOPUTENBHO)| Npockl TecTta MeHee 60 %
[ToporossIii KonnuecTBO NMpaBHIBHBIX OTBETOB HA BO-
IK-2, (YIoBIE€TBOPUTENILHO) | mpockl TecTa oT 61-75 %
OIIK-8 Tecr ba3zoBbrit KonnuecTBO NMpaBHIBHBIX OTBETOB HA BO-
(xoporo) pockl Tecta oT 76-84 %
Beicoknii KonnuecTBO NMpaBHIBHBIX OTBETOB HA BO-
(oTIIMYHO) mpockl Tecta oT 85-100 %
JlokJiag CTyA€HTY HE 3aUUTHIBACTCS €CIIN:
K-2 Hoxian, Huszkui e CTyIeHT HE YCBOWJ 3HAYMTEIHLHOM Ya-
cooOmieHre | (HEeyAOBIETBOPUTEIHHO)| CTU MPOOIEMBI;
e JlomyckaeT CyIIECTBEHHBIE OIMMOKUA H
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HETOYHOCTH IIPU PACCMOTPEHHH €€;
e lcnbIThIBaET TPYAHOCTH B IPaKTHYE-
CKOM IIPUMEHEHHUHU 3HaHUH;

e He moxeT aprymMeHTHpOBaTh HaydHBIE
IIOJIOKEHUS;

e He ¢opmynupyer BbIBOJIOB U 0000111€-
HUI;

e He Braseer NOHATUIHBIM aANIIAPATOM.

IToporossrit
(YIOBIETBOPUTEIIBLHO)

3agaHue BBIIOJIHEHO 0oOJiee YeM Ha I10JIO-
BuHy. CTyAeHT OOHApy>XUBaeT 3HAHHE U
IMOHUMaHUE OCHOBHBIX ITOJIO)KCHHI 3aj1a-
HUS, HO:

e Tema packpbITa HEJOCTATOYHO YETKO U
MOJIHO, TO €CTh CTYACHT OCBOWJ Mpoobiie-
My, MO CYIIECTBY H3JIaraeT €€, OMHUPasCh
Ha 3HAHUS TOJIBKO OCHOBHOM JINTEPATYPHI;
e JlomyckaeT HECYIIECTBEHHBIC OIIMOKHU
1 HETOYHOCTH,

e lcnbIThIBaET 3aTpyqHEHUS B IMPAKTH-
YECKOM MPUMEHEHUU TMOJTYyYEHHBIX 3Ha-
HUH;

e (Cnabo apryMeHTHpYeT Hay4dHbIE IIO-
JIOKCHUS,

e 3artpyasserca B GOpMyJIHPOBAHUH BbI-
BOJIOB U 00O0OIIIECHUIL;

e YacTHdHO BIageeT CHCTEMOM ITOHSITHIA.

bazosriit
(xopor1o)

3ajaHie B OCHOBHOM BBITIOJIHEHO:

e CTyneHT TBEpIO YCBOUI TeMy, Tpa-
MOTHO M TIO CYIIECTBY H3JIaraeTr ee, OIu-
pasich Ha 3HAHWS OCHOBHOM JINTEPATYPHI;

e He gomyckaeT CylIeCTBEHHBIX HETOY-
HOCTEH;

e VBs3bIBaeT YCBOCHHBIE 3HAHUSA C MpaK-
THYECKOH JAeATEeIIbHOCThIO;

e ApryMEHTHUPYET Hay4HBIC OJOKCHHUS;
e JlenaeT BBIBOJBI M 0OOOIIICHMUS;

e Bianeer cucTteMOil OCHOBHEIX IIOHS-
THHA.

Bricokuit
(oTnHMuHO)

3amaHue BBHIMOJIHEHO B MAaKCHMalbHOM
obbeme.

e CryneHT T1iIy0OOKO U BCECTOPOHHE
YCBOMII TPOOIIEMY;

e VYBEpEeHHO, JIOTUYHO, MOCIEA0BATEIILHO
Y TPAaMOTHO €T0 M3JIaraer,

e Omnwupasch Ha 3HAHUS OCHOBHOM M J10-
TTOJTHUTEIBHON JTUTEPaTyPhl, TECHO IPUBS-
3bIBAET YCBOCHHBIC HAYYHBIE TIOJIOKEHUS C
MPaKTUYECKON AESITeTbHOCTHIO;

e VYMeno 00OCHOBBIBACT U apryMEHTHPY-
€T BBIJIBUTAEMBIC M U/JICH;

e JlenaeT BBIBOJIBI M OOOOIICHMS;
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‘ ‘ ‘ e (CB000IHO BaJCCT NOHATHUIMU. ‘

6.2 HpOMe)KyTO‘lHaH aTTecTalus CTYACHTOB 10 TUCHUIIJINHE

ITpomexyTouHass arrecranus SBISETCS IPOBEPKOM BCEX 3HAHWM, HAaBBIKOB U YMEHUH
CTYAICHTOB, MPUOOPETEHHBIX B MPOLECCE U3YUCHHUS TUCIUILTHHBI. POPMOI MPOMEKYTOUHOM atT-
TECTAaLMM 110 JUCLUIIIMHE ABJIAETCS 3a4ET.

Jl1st OLleHUBaHUs PE3yJIbTaTOB OCBOCHHUS AUCLUIUIMHBI IIPUMEHSIETCS CIEAYIOINE KPUTe-
PHH OLIECHUBAHUS.

Kpurepun oueHuBaHMsI YCTHOTO OTBETA HA 3a4eTe
Ol1eHKa «3a4TE€HO» BBICTABIISIETCS CTYJICHTY, €CJIU:
®  BOIPOCHI PACKPBITHI, U3JI0KEHBI JIOTUYHO, 0€3 CYIIECTBEHHBIX OLIMOOK, MOKA3aHO yMe-
HUE WLIIOCTPUPOBATh TEOPETUUYECKHUE IMOJIOKEHHUS KOHKPETHBIMU IMPUMEpPAMH, MPOJe-
MOHCTPHPOBAHO YCBOCHHME paHEe M3YYEHHBIX BOIPOCOB, CHOPMHUPOBAHHOCTh KOMIIETEH-
UM, YCTOMYMBOCTh MCIIOJIb3YEMbIX YMEHUN U HABBIKOB. JlOMyCKalOTCS HE3HAYUTEIbHbIE
OIIIMOKH.

O1ieHKa «HE 3a4TEHOY BBICTABIISACTCS CTYIICHTY, CCIIH:

® HE PacKpbITO OCHOBHOE COJCpKaHHE y4eOHOro MaTepuaia; OOHapyKEHO HE3HAHHE WJIH
HETMOHUMaHue OoJIbIlIed WK HanboJiee BaXKHOM 4acTh y4eOHOro MaTepuala; JOMYIICHBI
OLIMOKH B ONPE/ICICHUN MTOHATUH, KOTOPhIC HE MCIIPABIICHBI MTOCIE HECKOIbKUX HABOJIS-
IIMX BOIPOCOB; HE CHOPMUPOBAHBI KOMIICTECHIIMH, YMCHHSI U HABBIKH.

6.3 TunoBble KOHTPOJILHBIE 3aJaHNSl UJIH HHbIE MAaTePHAJIbI, He00X0TUMBIE JJIs1
OLICHKH pPe3y/JIbTaTOB OCBOCHUS JMCIUIIIMHbI
IIpumep codecenoBanus
e [IpsmonnHeitHOe paBHOMEPHOE JBM)KEHUE.

o [IpsMonuHeiiHOe paBHOYCKOPEHHOE JIBUKEHUE.
e (CBoOomHOE ITaJicHUE TEI.
e Kunemaruka TBepJOro TeNa.
IIpumep Tecra

1. ABtopom «MareMaTHUeCKUX Haval HaTypajJbHON HIOCO(DUH SABISETCA:
A. JleiiOumnIx
b. lNanunen
B. Heroron
I'. Jekapr
2. T'maBHBIM pe3ysIbTaTOM IEPBON €CTECTBEHHO-HAYYHOUW PEBOFOIIMU OBLIO:
A. OTKpBITHE U ONTUCAHUE TJIAaHET
b. cozmanme mociaenoBaTebHOTO YUEHUS O TEOIEHTPUYECKON CHCTEME MUPa
B. coznanue nociae0BaTeabHOIO YU€HHUS O TeIHOLEHTPHUECKON CUCTeMe MHUpa
I'. co3manue TeopuH ABMKEHHUS IIAHET
3. T'eonentpuueckas cuctema Mupa Oblia BIIepBbIe MPEIOKEHA:
A. Ix.bpyHo
b. IItonemeem
B. Apuctorenem
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11.

12.
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I'. I'anuneem

['enuouenTpuyeckas cuctemMa Mupa Oblia BIIEpBBIE MTPEJIOKEHA!
A. DitHIITetHOM

b. Konepuukom

B. Apucrorenem

I'. Jlx.bpyHo

ABTOpPOM aTOMHUCTUYECKOU TEOPUH SIBIISETCS:

A. leMokput

b. Onukyp

B. ®anec

I'. [Mudarop

3aKOH WHEPLHHU OB OTKPBIT:
A. I'anniieem

b. H.Konepuukom

B. Ix.bpyno

I'. P.Jlexaptom

CopepxaHue MPUHIUIA SKBUBAJIEHTHOCTH 3aKJIFOYAETCS B!
A. paBHONPABHOM MHEPLUHUATIBHBIX CUCTEM

b. paBeHCTBE MHEPTHOM U TPABUTALIMOHHON Macc

B. cymiectBoBaHMEM HEMHEPLUUAIBHBIX CUCTEM

I'. HepaBeHCTBE MHEPTHOW M I'PAaBUTALMOHHON Mace
HiMeHa y4eHbIX, SABISIOIUXCS OCHOBOIOIOKHUKAMU HAYKH 00 3JIEKTPUUECTBE:
A. Amrnep, Opcren, Dapaneit

b. Ilnank, bop, DitHTelH

B. Mopran, Onapus, lapBux

I'. JlaByasbe, /JanbToH, ABOragpo

Pe3ynpraToM BTOpOM €CTECTBEHHO-HAYYHOW PEBOJIFOLINN:
A. ObUIO co3/laHue TMHAMUYEeCKUX 3aKOHOB HbloTOHA

b. 6b1710 co3gaHMe 3aKOHAa BCEMUPHOTO TATOTEHUS

B. O6b11 mepexo] OT TeoIeHTPU3Ma K TEIUOIICHTPUZMY

I'. 6b110 co31aHKe HayYHOU KapTHHBI MHUpa

O6nacTh pU3MKH, OHUM U3 CO3AaTeNeH KOTOPOil siBisieTcss MakcBeIt:
A. Mexanuka

b. DnexkTpoauHaMuka

B. AtomHuas ¢usuka

I'. KBanroBas ¢uznka

Co3narens TEOpUH OTHOCUTEIIBHOCTH:
A. Apucrotenb

b. l'anunei

B. HeroTon

I'. DiiHmITeH

Co3znarenp 3aKk0Ha BCEMUPHOTO TSATOTEHUS:

A. Apucrorens

Tembl f0KI210B

1 .IIpsamMonuHeliHOE paBHOMEPHOE IBUKEHUE.
2.IlpssmonuHelHOE paBHOYCKOPEHHOE JIBUKEHHE
3.CB0OOHOE MTaZIEHNE TET

4 Kunemartuka TBEpAOTO Tea

5.3akonbl HeroTOHA

6.I'paBUTAalIMOHHBIEC CUIIBI

7.Cuibl yipyroctu

8.Cunbl TpeHu
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9.3aK0H coXpaHEHMsI UMITYJIbCA
10.PabGotra crisl. MOILIHOCTE
11.OHeprusi. 3aK0H COXpaHEHUsI MEXaHUYECKOM dHEprun
12.PaBHOBeCcHE aOCOTIOTHO TBEPABIX TEI
13.Konebanus
14.Bonnsl
15.0cHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETUUECKON TEOPUU
16.YpaBHEHHE COCTOSIHUS UACAIBHOTO raza
17.11lepBblit 3aKOH TEPMOJAMHAMUKH
18.3akon Kynona
19.Hanpsi>keHHOCTh U OTEHIMAJT AJIEKTPOCTATUYECKOTO MOJIS
20.27eKTpOeMKOCTb
21.3akon OMa aj1s1 yyacTka Lenu
22 .IlocnenoBaTenbHOE U MAPAIIIEIbHOE COSIMHEHHE TPOBOTHIUKOB
23.3akoH OMa /1715 IOJTHOW LIenu
24.Cuna Amnepa
25.Cuna Jlopenia
26.3aK0H AJIEKTPOMArHUTHOM UHIYKIIUU
27.KonebaTesbHbII KOHTYP
28.051eTpOMarHiuTHbIE BOJIHBI
29.JIun3za. [loctpoenue n3o0paxeHuil B TMH3E
30.UuTepdepennius cpeta
31.Indpakuus cBera
32.Ilonsgpuzanus cBera
33.IlocTynaTel TEOPUH OTHOCUTEIHLHOCTH
34.PenstuBucrckas AuHamuka. CBsI3b MEXKAYy MacCOi U 3HEpruei
35.CnexTpsl U cieKTpajabHble annaparbl. CeKTpaabHbIA aHAIN3
36. IlIkana 3MeKTpOMArHUTHBIX U3TyYSHHIA
37.®oto3pdext
38.Ctpoenue aroma
39..0TKphITHE paIMOAKTUBHOCTU. 3aKOH PaIMOAKTUBHOTO pacriajia
40.CtpoeHue aTOMHOTO siipa. SlnepHble peakuuu
41. DreMeHTapHbIE YaCTUIIBI
Bonpocsl k 3auery

Mexannueckoe nuxeHnue. Cucrema orcuera. MarepuanbHas Touka. Tpaekropus. Ilyts n
nepemetienne. Ckopoctb. Eqununnbl ckopocTu. PaBHOMEpHOE MPSMOJIUHEMHOE JBH)KEHUE.
['paduky 3aBUCUMOCTH KMHEMATUYECKHX BEJIMYMH OT BPEMEHHU IPU PABHOMEPHOM JIBHIKE-
HUMU.

HepaBHoMepHOE nBH)KeHHE. MrHOBEHHas CKOpPOCTb. YCKOpeHue. ENMHHIBI yCKOpEHUs.
PaBHOycKOpeHHOE THpsIMOJMHEIHOE ABMkKeHHue. ['paduku 3aBUCUMOCTH KHHEMATHYECKHX
BEJIMYUH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JBUKCHUMU.

OtHocutenbHOCTh ABMKeHUs. CliokeHue ckopocteil. I'paduueckuii MeTo onucaHusl JBH-
xeHud. ['paguku 3aBUCUMOCTH KHHEMATUYECKUX BEIMYMH OT BPEMEHHU IIPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JIBHIKCHHUSIX.

CBobosHOe najieHue Tea. Y CKOpeHHe CBOOOHOTO MaIeHHs.

PaBHOMEpHOE JIBH)KEHME IO OKPYKHOCTHU. JIMHEMHas u yriaoBas ckopocTu. LleHTpocTpemu-
TEJIbHOE YCKOPEHUE.

ITepBoiii 3akoH Hbrotona. MHepimanbHble cucTeMbl oTcyeTa. [IpuHIMI OTHOCUTENBHOCTH
lanunes.

Macca. Cuna. Yckopenue. CriocoOsl ux u3mepeHus. Bropoit 3akon Herorona. Croxenue
cui. MoMeHT cunbl. Y cinoBus paBHOBecus Tell. LlenTp macce.
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Tpernii 3akoH HproTOHA.

Cunel ynpyroctu. 3akoH ['yka.

Cuna tpenus. Koapdumment tpenuns. J[BuxeHne Teaa ¢ y4eToM CUIIbI TPEHHUSL.
['paBuTalIMOHHBIE CUJIBI. 3aKOH BceMUpHOTO TsAroreHus. Cuna tspkectu. Bec tena. JIBuxke-
HUE Teja MOoJ IeHCTBUEM CUJIbl TSDKECTHU. [IBMKEHME IUIAHET U MCKYCCTBEHHBIX CIIyTHUKOB.
HesecomocTs. IlepBas kocMHuueckasi CKOPOCTb.

HNmnynbc Tena. 3aKkoH COXpaHEHUs: UMITyJibca. PEakTUBHOE IBUKEHHUE.

Mexanuueckasi pabora. MomHocts. Kunernueckass u nmoTeHuuagbHasi SHEPrHH. 3aKOH CO-
XpaHeHus dHeprun B Mexanuke. Koadduuument noaesHoro gelcTBUs MEXaHU3MOB.
Hasnenue. 3akoH Ilackans mist xuakocTedt u razoB. bapomerpsl u MmanomeTpsl. CooOriaro-
nyecs cocyasl. [IpuHIMI yCcTpoicTBa ruipaBIMdeCcKoro npecea.

ATtMmocdepHoe naBienue. Mi3menenue atMmochepHOro JaBiaeHUsI ¢ BHICOTOM.

ApxumenoBa cuia JUisl KUAKOCTEH U ra3oB. Y CJIOBHs IUIaBaHUs T€J1 HA MOBEPXHOCTH KU-
KOCTH.

JIBr>keHMe KHUIKOCTU 10 TpyOaM. 3aBHCUMOCTD JIaBJICHUS KUAKOCTH OT CKOPOCTH €€ Tede-
HUsl. YpaBHeHue bepHyium.

OmnsiTHOE 0060CcHOBaHME OCHOBHBIX nojoxernnid MKT. luddys3us. bpoyHoBckoe nBHkKEHUE.
Macca u pazmepsl Mosekyi1. Yucio ABoraapo. KonnuectBo BeniecTsa.

OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUH UIeabHOrO ra3a. Temmneparypa
u ee u3MepeHue. AOCONMOTHAs TeMIepaTypHas IIKaa.

YpaBHEeHHE COCTOSTHUA HJIeabHOTO ra3a (ypaBHeHue MenneneeBa—Knamnelipona). YHuBep-
cayibHas ra3oBas ocTostHHast. 30TepMuueckuii, 130XOPHBII U N300apHBIH MPOLIECCHI.
SAnenns nepeHoca. TermonpoogHocts. uddys3us. Bayrpennee tpenne. Meroa Ctokca.
Buytpennss sueprus. KonudectBo termiotsl. TemnoemkocTs BemecTBa. Pabora B Tepmoau-
HaMHUKe. 3aKOH COXpaHEHMs 3HEPIMM B TEIUIOBBIX Ipolieccax (IepBbId 3aKOH TEPMOIMHA-
MUKH).

[Tpumenenue [-ro 3akoHa TEPMOAMHAMUKHM K Pa3jIMuYHBIM ImpoleccaM. AnuadaTHBIM mpo-
ecc.

OOpatumble 1 HEOOpaTUMBbIE TEIIOBBIE Ipolecchl. KpyroBble mpoiiecchl. DHTpOMUS U Tep-
MOJAMHAMUYECKast BEPOSTHOCTb.

Bropoe Havano repMmonvHaMuky. [IpuHIUNI 1eCTBHS TEMIOBBIX MAllIMH U XOJOIUIbHUKOB.
Hukn Kapno. KIIJ[ TernmoBoro aBurarens U €ro MakCUMalibHOE 3HaueHue. TeroBble ABU-
raTeny 1 3KOJIOTHsl.

Hcnapenue n konaeHcanus. HacellieHHble 1 HEHACBIIIEHHBIE Mapbl. KulleHne XuaKoCTeu.
3aBUCHUMOCTh TEMIIEpATyphl KUIIEHUS OT JlaBiaeHus. BiaxHoCTh Bo3ayXa.

[ToBepxHOCTHOE HaTsKEHUE KUAKocTed. Cuila MOBEPXHOCTHOIO HaTshKeHusa. CMadyrBaHUE.
JlaBieHue mo1 MCKPUBJIEHHON MOBEPXHOCTHIO KUIKOCTH. KanuisipHble siBIEHUS.
Onexrpuzanus. DIEKTPUUECKUN 3apsa] U €ro CBOWCTBA. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO
3apsiaa. DnekTpu3anus. BzaumoaerictBue 3apspkeHHbIX Tel. 3akoH Kynona.

Buasl enuHoOro 35meKTpoMarHUTHOTO mosisi. CUIIOBBIE UM SHEPreTHUYECKUE XapaKTEPUCTUKU
nosielt. [loTeHmuan noss TOYEUHOTO 3apsiia.

Onekrpuueckoe mnosie. HanpsykeHHOCTh 3JEKTPUUYECKOTO MOJIA. DJIEKTPUYECKOE TOJE TO-
YEYHOTO0 3apsija.

JudnekTpuky B 31€KTpUUYECKOM mosie. [{uanekrpudeckas MpoHULIaeMocTh Bemiecta. Cu-
JIOBBIE XapaKTEPUCTUKH IEKTPUUYECKOTO MO HAa TPAaHULIE IBYX JTUAJIEKTPUKOB.

.Pabora snexTpuyeckoro moss mpu nepemMerieHuu 3apsna. IloteHuuan u pa3HOCTh NOTEH-
1uanoB. CBsi3b MEX]y HAMPSHKEHHOCTBIO 3JIEKTPUUECKOTO MOJISl U Pa3HOCTHIO TOTEHIINAJIOB.
DNIEKTPUUYECKHUI TOK B Pa3IMYHBIX Cpelax. DJIEKTPOHHAsS MPOBOJUMOCTh METAJIOB. 3aBU-
CUMOCTh CONPOTHUBIIEHUS METAJUIOB OT TeMneparypel. CBEpXNPOBOAUMOCTbD.
DNEKTPUUECKUN TOK B )KUJIKOCTSIX. 3AKOHBI 3JIEKTPOJIN3A.

DJIeKTpUUYECKUH TOK B razax. CaMoCTOSITENbHBIA U HECAMOCTOSITENbHBIN pa3psabl. [loHsTue
0 IJIa3Me.
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36. Tok B Bakyyme. DIIEKTPOHHAS SMUCCHS. DIIEKTPOHHO-Iy4eBast TpyOka. J(uoa u Tpuo.

37. IlonynpoBOJHUKH. DIEKTPOIIPOBOJHOCTD MOJIYIPOBOJIHUKOB M €€ 3aBUCUMOCTh OT TE€MIIE-
parypel. CoOCTBeHHass M TNPHMECHasl MPOBOJAWMOCTH IOJIYIPOBOJHUKOB. 30HHAs TEOPHUS
MIPOBOAUMOCTH.

38. P-N mepexon. [MomynpoBoaaukosiii quoa. BAX nuona. Beimpsimiienue toka. bunonspaeie
Tpan3uctopsl. BAX tpan3ucropa.

39. MaruutHoe nose. 3akon buo-Casapa-Jlanaca. MarautHoe nojie 06CKOHEYHOTO IPSMOTO U
KpPYTrOBOT'O TOKOB.

40. YpaBuenust MakcBesia.

41. BeiHY)XJICHHBIC dJICKTpUYecKre KojieOaHus. [lepeMeHHBIN dyeKTprudeckuii Tok. JleicTByro-
M€ 3HAYCHHS CHJIbI TOKA W HANpPsDKEHHs. AKTHBHOE, eMKOCTHOE W MHIYKTUBHOE COMPO-
TUBJIEHUS. Pe30HaHC B JIEKTPUUECKOMN IETH.

42. Tpancopmarop. Ilepenaya 3nekTpoIHEprum.

43. CkopocTh CBeTa U ee omnbITHOE onpeaeneHue. Jucnepcus cBera. CekTpanbHbIM aHATH3.

44, Tlonspusanus ceta. [lonepeyHOCTh CBETOBBIX BOJIH. [[BOMHOE JIydeNpesOMIIEHUE U MOJIfA-
pu3anus npu oTpaxkeHuu. 3akoH bprocrepa. 3akon Maroca.

45. CeeroBoe nasnenue. Onbitel [1.H.JIeGenena.

7 IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOT U, NCIIOJIb3YEMBIX
B NPOIECCE OBYYEHUA

NudpopmanuoHHble TEXHOJOrHU—00yUYeHHE B JIEKTPOHHONW 00pa30BaTeNbHOM cpene ¢
LEeNbI0 pacIIMpPEHHs JocTyna K 00pa30BaTENIbHBIM pecypcaM, YBEJIWYEHHs] KOHTAKTHOTO B3au-
MOJICHCTBUS ¢ IpenojgaBaTeaeM, NOCTPOSHHUs] MHIUBUAYAIbHBIX TPACKTOPUNH MOATOTOBKU, 00B-
€KTHBHOI'O KOHTPOJII U MOHUTOPUHIa 3HAHUM CTYJIEHTOB.

B ob6pa3zoBarenbHOM mpoliecce Mo JUCIUILIMHE UCIIONB3YIOTCS CleAyrolre nH(popMaIu-
OHHbIE  TEXHOJIOTHH,  SIBISIIOIIMECS  KOMIIOHEHTaMUOJIEKTPOHHOM  HMH(OpMalMoHHO-
oOpa3oBatenbHOMU cpezsl BITIY:

e Odunnansusiii caiit BI'TIY;

e KoproparusHas ceTs U KOpIopaTUBHasl 31eKTpoHHas noura bI'TIY;

e Cucrema snexktponHoro ooyuenuss ®I'60OY BO «bI'TIY »;

e Cucrema TecTUpOBaHMsSI Ha OCHOBE equHOro mnoprajia «/HTepHET-TeCTUpOBaHUS B
cdepe 00pazoBaHUS WWW.i-exam.ruy;

e Cucrema «Autuiuiaruar. BY3y;

e DIJIEKTPOHHbIE OMOITNOTEUHBIE CUCTEMBI,

e MylbTUMEANITHOE COITPOBOKIACHUE JIEKIUN U TPAKTUYECKHUX 3aHITHH.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIITIMHBI UHBAJIMJAMU NJINLHAMMU C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbAA

[Tpu oOyueHUM JIUIl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI MPUMEHSIOTCS a/1arl-
TUBHBIC O6paSOBaTeJ'II)HI)Ie TEXHOJIOTUU B COOTBECTCTBHUU C YCIIOBHAMU, U3JIOKCHHBIMU B pasjacit
«OCcOoOCHHOCTH OpraHU3aluu 00pa30BaTENBHOIO MpoIlecca MO 00pa30BaTEIbLHBIM IIPOrpaMMamM
JUIS ”HBIMJIOB | JIUI] C OTPAaHUYCHHBIMA BO3MOXXHOCTSIMU 370POBBS» OCHOBHOM 00pa30BaTeIb-
HOU TIporpaMMbI (MCTIONIH30BaHKE CHEIHATBHBIX YI€OHBIX MOCOOUN U AUJAKTUYECKUX MaTepua-
JIOB, CIICHHUAJIIBHBIX TEXHUYCCKHUX CPEACTB O6y‘IeHI/I$[ KOJUICKTUBHOI'O 1 MHAUBHUAYAJIBHOI'O ITOJIb-
30BaHUs, MPEJOCTABICHHUE YCIYT aCCUCTEHTa (MTOMOIIHHUKA), OKA3bIBAIOIIETO 00yUYaOIUMCS He-
00XOAMMYI0 TEXHUYECKYIO MOMOIIh U T.M.) C YYETOM HMHIMBHAYAITbHBIX OCOOCHHOCTEH OOyua-
FOIIMXCSL.


http://www.i-exam.ru/
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9 CIMCOK JIMTEPATYPBI U UTH®OPMAIIMOHHbIX PECYPCOB

9.1 JIutepartypa

1. letnad, A. A. Kypc ¢usukmu : yuebd. mocodue mis crya. BTy3oB / A.A. [lernad, b.M.
SBopckuid. - 4-e uzn., ucnp. - M. : Axkagemus, 2003. - 719, [1] c. (18 3k3.)

2. Hetnad, A. A. Kypc dusuku : yue6. mocodue mist ctya. BTy30B / A.A. Jletnad, b.M.
SBopckuid. - 5-e u3 ., crep. - M. : Akagemusi, 2005. - 719, [1] c. (32 3k3.)

3. Hetnad, A. A. Kype dusuku. B3 1./ A. A. Jlernad, b. M. SIBopckuii. - M. : Beici. mik.

T.3 : BomHoBsie mporiecchl. OnTrka. ATOMHas U siiepHas Gu3nKa : yued. mocooue s CTyI.
BTY30B. - 3-€ U31., nepepad. u pom. - 1979. - 510, [2] c. (19 3k3.)

4. letnad, A. A. Kypc ¢usuxu. B3 1./ A. A. letnag, b. M. fBopckas, JI. b. MunkoBckasi.
- M. : Beicnn. mik.T.2 : DneKTpuyecTBO M MarHeTH3M : y4el. mocoOue IS CTY/. BTY30B. - 4-¢
U3, nmepepad. - 1977. - 374, [2] ¢. (10 7k3.)

5. detnad, A. A. Kypc dbusuku. Mexannka. OCHOBBI MOJNEKYISPHON (DU3UKHU U TEPMOINHA-
MUKH : yaeb. mocobue uist cty. BTy3oB / A. A. letnad, b. M. fIBopckuii, JI. b. MunkoBckasi. -
4-¢ u3n., mepepad. - M. : Beicm. mik., 1973. - 384 ¢. (15 2x3.)

6. AABopckuii, b. M. CnipaBounuk no ¢usuke / .M. fABopckuii, A.A. lernad. - 3-e u3m.,
ucnp. - M. : Hayka, 1990. - 622 c. (5 3k3.)

7. COOpHUK BOIIPOCOB M 33J1a4 110 001Iel (husuke : yued. mocodue s cTy . Gus. - Mar.
daxk. nea. yH-ToB U UH-TOB / oA pea. E.M. I'epiiensona. - M. : Akagemus, 1999. - 326, [2] c. (8
9K3.)

8. JlaGopaTopHBIil MPaKTUKYM IO OOIIEH U SKCIIEpUMEHTaIbHOU (hu3HKe : yuel. mocodue
i cTya. By3oB / pen.: E. M. I'epmenson, A. H. Mancypos. - M. : Academia, 2004. - 460, [1] c.
(15 7K3.)

9. Kukowun, A. K. Monekynspras ¢usuka [Texcr] : yue0. mocobue mist cTya. ¢pus. cren.
By30B / A.K. Kuxoun, N.K. Kukous. - 2-e u3z., nepepad. - M. : Hayka, 1976. - 480 c. (6 3k3.)

10. Kuxownn, A. K. Monekynspras ¢usuka : yued. mocodue st crya. By3oB / A. K. Kukowus,
U. K. KukowuH. - 4-e u3s., crep. - CI16. ; M. ; Kpacuozap : Jlans, 2008. - 480 c.( 67 9k3.)

9.2 ba3bl JaHHBIX 1 HHPOPMALHMOHHO-CIIPABOYHBIEC CHCTEMbI
1. Undopmarmonnas cuctema «EnnHoe okHO 10CTyMma K 00pa3oBaTelbHBIM pecypcamy. -
Pexxum noctyma: http://www.window.edu.ru/
2. [lopran Hay4HO 27€KTPOHHOM OMOIMOTEKH. - Pexum nocryna:
http://elibrary.ru/defaultx.asp

9.3 DJy1IeKTPOHHO-0MOINOTEeYHbIE pecypehl
1. DBC «tOpaiit» https://urait.ru/
2. Polpred.com O630p CMUW/CnpaBounuk http://polpred.com/news.



https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B5%D1%82%D0%BB%D0%B0%D1%84,%20%D0%90.%20%D0%90.
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B5%D1%82%D0%BB%D0%B0%D1%84,%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B5%D1%82%D0%BB%D0%B0%D1%84,%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B5%D1%82%D0%BB%D0%B0%D1%84,%20%D0%90.%20%D0%90.
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AF%D0%B2%D0%BE%D1%80%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%91.%20%D0%9C.
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%B8%D0%BA%D0%BE%D0%B8%D0%BD,%20%D0%90.%20%D0%9A.
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%B8%D0%BA%D0%BE%D0%B8%D0%BD,%20%D0%90%D0%B1%D1%80%D0%B0%D0%BC%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://www.window.edu.ru/
http://elibrary.ru/defaultx.asp
https://urait.ru/
http://рolpred.cоm/news
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10 MATEPUAJIBHO-TEXHUYECKAS BA3A

st mpoBeieHUS 3aHATUH JIEKIIMOHHOTO U CEMUHAPCKOTO TUIIA, TPYIIOBBIX U WHIMBUIYAIbHBIX
KOHCYJIbTAIIMH, TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM aTTeCTallui UCIIONb3YIOTCS ayIUTOPUH,
OCHAIIEHHBIC Y4eOHOH MeOeINblo, ayTUTOPHOU JTOCKOH, KOMITBIOTEpOM(PaMu) C YCTAHOBJICHHBIM
JIUIEH3UOHHBIM CIEIHAIM3UPOBAHHBIM MPOTPAaMMHBIM OOecrieueHUEM, KOMMYTAaTOPOM JIIsl BbI-
X0JJa B  OJEKTPOHHO-OMONIHMOTEYHYIO CHCTEMYy U AJIEKTPOHHYI0  MH(POPMAIMOHHO-
obpasoBarenbhayto cpeay BITIY, MynbTUMEIMIHBIME MPOSKTOPAMH, SKCIO3UIIMOHHBIMH 3Kpa-
HaMU, Y4eOHO-HaTIIsIHBIME 1TocoOusimu (aya. 333, 335, 449, 339).

CaMmocrosiTenbHast paboTa CTyJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALICHHBIX KOMIIb-
IOTEPHON TEXHUKOHN C BBIXOJOM B 3JIEKTPOHHYIO MH(POPMAIMOHHO-00Pa30BATEIBHYIO CPENY BY-
3a, B CIIELIMAJIN3UPOBAHHBIX JTA0OPATOPUSIX MO AUCLUILTMHE, a TAK)KE B 3aj]aX JIOCTyMa B JOKallb-
Hyto cets BI'TIY, B 1abopaTopuu ncuxonoro-nearorn4ecKux UCCIeI0BaHu U Jp.

JIunieH3sMOHHOE TpOTrpaMMHOE OOecreyeHne: OIepalioHHbIE CHCTEMBbl CEeMelCTBa
Windows, Linux; oducusie mnporpammbel  Microsoftoffice, Libreoffice,  OpenOffice;
AdobePhotoshop, Matlab, DrWebantivirus u 1.1.

Pazpabotumnk: Mepenenuna T.A., kanaunaT pU3NKO-MaTeMaTHYECKUX HAYK, JOIECHT



11 IUCT UIBSMEHEHUHA U JONTOJIHEHUM

23
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Ne cTpanuipl ¢ n3MEHEHUEM:
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