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1 Ilean ocBoOeHMSI AHCIHIIJIHHDI

Ileab AUCHHUIVIHHBL:

LlensiMU OCBOEHHS TUCLMIUTHHBL «DPU3HKay» - ABIAI0TCS GOPMUPOBAHUE 3HAHMH,
yMEeHHi, HABBIKOB U KOMIETEHLUHI sl YCIEIIHOW NpOopeCCHOHANBHOMN EATENbHOCTH
BBITYCKHUKOB B  4acTH ¢bopMHUpOBaHUS Yy CTYJAEHTOB COBPEMEHHOTO
€CTECTBEHHOHAy4YHOTO MHPOBO33PEHUS, OCBOEHHS HMH COBPEMEHHOI0 CTHIIA
(GU3MUECKOTO MBILIIEHHS, BEIpaOOTKHM HAaBBIKOB HCHOJB30BaHUS (yHIaMEHTAIBHBIX
3aKOHOB, TEOPHH KJIACCHYECKOH M COBPEMEHHOH (HU3UKHU, a TaKkKe METO/OB
(U3MYECKOTO  HCCIIEJOBAHUS  KaK  OCHOBBI  CHUCTEMBI  IPO(ECCHOHABHOM
JIeSITEIBHOCTH.

3ajaum JHCUHIIIHHBIL:

oBnafieHHe (QyHIaMEHTAIbHBIMU  TOHATUSIMH, 3aKOHaMH U TEOPUSIMH
KJIaCCHYECKOM U COBpEMEHHOH (PU3UKH;

dopmupoBaHHe (HU3UYECKOTO MBIIUIEHHS M OCHOB €CTECTBEHHOHAYYHOM
KapTHUHBI MUPA;

(dbopMHpOBaHUE CIOCOOHOCTH AaKTyajU3UpOBAaTh 3HAHUS, YMEHUS M HaBBIKH,
MOJly4YeHHbIE B TMpOLIECCE U3Y4YEHUS QU3UKH, NpU NPHHATHH DPELIEHHUS W €ro
pealu3aluy;

OBJIaJICHHE MaTEMaTHYECKUMH, AHAIIUTHYECKUMH M HYHUCICHHBIMH METOJaMH
petieHus GU3MYECKUX 3a/1a4, CBA3aHHBIX C MPO(ECCUOHANBHOMN JEATENBHOCTBIO.

JucuurnnuHa obecrneunBaeT NOATOTOBKY BBITYCKHHUKA K 3KCILTyaTallHOHHO-
TEXHOJIOTHYECKOMY BUY MPOEeCCHOHANBHON A TENBHOCTH.

2 MecTo aucuunmiaunsl B ctpykrype OIIOITI BO

JucuurnauHa «Pu3nkay npeactabisieT co6oH JUCLUITIIMHY, OTHOCHILYIOCS K
bazosoit wactu uukia C.2 mucuumiua OINOIT BO.

JucuurnuHa «Pusmkay 6azupyeTcs Ha pe3ysibTaTax 00y4eHUs, MOIyYEeHHbIX
NpU U3y4eHUU JUcUUIUINH «lIcuxonorus u neaaroruka»,«Maremarukay.

JlucuuminHa «@u3ukay sBiseTcs o0ecrneynBarollei Juisl ciie Ly FOLIUX
JMCLUIUTHH: « MeTposiorusi, CTaHapTH3aLMs U cepTUDUKALHD», « ABHALIMOHHAS
6e3onacHOCThY, « TepMoauHaMHUKa U Teruionepeaadan, «MatepuanoBeIcHUE U
TEXHOJIOIHS KOHCTPYKI[HOHHBIX MaTepranosy, «'uapasnuka» , «CONpOTUBIEHHE
MaTepUanoBy.

JucunnnuHa « Du3uka» u3ydaercs Ha 1-oM u 2-om Kypcax.

3 Komnerenunu ody4yauerocsi, opMmupyemMbie B pe3yabTaTe OCBOCHUS
AHCUHILIHHBI
[Mpouiecc OCBOEHUSA JUCHUIUIMHBICDU3MKA» HaAIpaBlIeH Ha (OPMUPOBAHUE
CIIEYIOLIUX KOMITETEHLIHA:




ITepeyeHs U KoL
KOMIIETEHIIUH

[Mepedens MmIaHUPYEMBIX pe3yIbTaTOB 00y4eHUS
10 JUCHHUIIINHE

1. CnocoGHOCTD K
OCYUICCTBICHHUIO

MPOCBETUTEIBHON U
BOCMUTATEIbHON

JEeATENBHOCTH B cdepe
MyoOJIMYHOM W 4YaCTHOH
KH3HH, BllaJIcHUE
METOJaMHU  MponaraHisl
HAY4YHBIX JOCTHXEHUN

(OK-3)

3namw:

- (pU3UYECKHE OCHOBBI MEXAHHKH;

- OCHOBHbBIE IMOHATHS, 3aKOHbI U MOJEIH MEXAHUKH,
3NIEKTPUYECTBA U MarHETU3Ma, KoJlcOaHUH U BOJTH,
KBaHTOBOW (PM3UKH, MOJIEKYJIIPHOHN HUKKHU H
TEPMOJWHAMUKH, ONITUKY, aTOMHON U AIEPHOH
bU3UKY;

Ymems:

- UCMONTB30BaTh PU3NUYECKHUE 3aKOHBI NPY aHAJIU3E U
peleHuH npodieM NpodeccHoHaNbHON
JEATEITHBHOCTH;

Bradems:

- METOJIaMH ITOCTPOCHHS MAaTEMaTHYECKOW MOJEITH
THITOBBIX MPOQECCHOHANBHBIX 3a/la4 U
COIlepXKaTeIbHONW HHTEPIIPETALIMY MOJTyYEHHBIX
pe3ybTaToB.

2. CsoOonHOEe
BJIAQJICHUE JIUTEPATYPHOH
U eIOBOH MHUCHBMEHHON U

yCTHOH peYBIO Ha
pycCKOM A3BIKE,
HaBbIKaMH BEJICHUSA
cropa,  OUCKyCCHMH U

[OJIEMHUKH, MyOJIUYHON H
Hay4dHo# peusto (OK-7)

3uameo:

- (hU3UUECKHE OCHOBBI MEXAHUKHU,0CHOBHBIE MOHATHS,
3aKOHBI U MOJICTH MEXaHUKH, DJIEKTPUYECTBA U
MarHeTu3Ma, KojaeOaHuil U BOJIH, KBAHTOBOW (DU3UKH,
MOJICKYJISpPHOH (QU3WKHU U TEPMOAMHAMUKH, ONTHUKH,
aTOMHOM U sIepHON PU3HKH;

Ymems:

- UCTIOJTB30BaTh (GU3UUYSCKHUE 3aKOHBI MPU aHAIU3E U
pelreHuH npobieM npodeccuoHaTbHON
JEeATEIbHOCTH;

- BECTH JIMCKYCCHIO B XOJI€ 3allIUThI JJAOOPATOPHBIX
paboT.

Bnaoems:

- METOJaMH MOCTPOSHUS MaTEMaTUYECKONH MOJEITH
THIIOBBIX MPOGECCHOHATBHBIX 3a1a4 U
coepXateIbHOW HHTEpIPETALMH MOJTYYEHHBIX

pe3yJIbTaToB.
3. CnocoOHOCTh 3name:
aKTyaJM3upOBaTh - (huzHUecKUe OCHOBBI MEXAHUKH,
HMEIOIIHUeCs 3HAHUSA, | - OCHOBHBIE MTOHATHS, 3aKOHBI H MOJEITA MEXaHUKH,

YMEHHUS W HAaBBIKK NpU
NPUHSATHU PELICHUSA U €ro
peanuzauuu (OK-33)

3NIEKTPUYECTBA U MarHeTU3Ma, KoneOaHui 1 BOJH,
KBaHTOBOH (U3UKHU, MOJIEKYJIIPHON (QU3UKHU U
TEPMOANHAMHUKH, ONTUKH, aTOMHON U SIEPHON
bu3uKy;

- METOJIbl TEOPETHYECKOTO M HKCIIEPUMEHTAITBHOIO




Ilepeuens 1 xox
KOMIIETeHHUH

[NepeveHb MIAHUPYEMBIX PE3YIHTATOB O0YUEHHUS
MO JTUCLHUTIIIMHE

4, Cnoco6HOCTb 5
rOTOBHOCTD K
CaMOCTOSITEJILHOMH,
HHJIUBUAYyATbHOU paborte,
NPUHSITHIO
OTBETCTBEHHBIX pEIIeHUHN
B paMmKax cBOeH
npodeccuoHanbHON
komrneteHuu (ITK-22)

UCCJEeJ0OBAaHUS B GU3UKE.

Ymemeo:

- yNOTpebasSThE MaTEMATUYECKYIO CUMBOJIUKY JUIS
BBIP@KESHUS KOTUYECTBEHHBIX U KAYeCTBEHHBIX
OTHOILLIEHUH 0OBEKTOB;

- UCTIOJIB30BaTh PU3MUECKNE 3aKOHBI ITPU aHAIU3E U
pemieHnn rpobiem nmpodeccuoHanbHOMN
NeSTENBHOCTH;

- pelIaTh TUTOBBIE 331241 [0 OCHOBHBIM pa3Jeiam
Kypca GDU3NKH, UCTIONB3YS METOIbl MATEMaTHUECKOTO
aHaJIn3a.

Bnaoems:

- METOJIaMH TTOCTPOESHHUS MaTEMATUIECKON MOJETH
THIOBBIX MPOPECCUOHANBHBIX 331a4 U
COJIEPXKATENILHON MHTEPIPETALUHU TOTyYEHHBIX
pe3yabTaTOB.

- METOJIaM U TIPOBEICHUS GU3NUECKUX U3MEPEHHH,
METOJ1aMHM KOPPEKTHOM OLIEHKH MOTPEeIIHOCTEN MPU
MPOBEACHUH (PU3UIECKOr0 IKCIIEPUMEHTA.

3nams.

- U3NHECK1e OCHOBBI MEXaHUKH,0CHOBHBIE ITOHSATHS,
3aKOHBI U MOJIETU MEXAHUKH, DJIEKTPUYECTBA U
MarHeTusma, KojeOaHui U BOJH, KBAHTOBOU (DU3MKH,
MOJIEKYJIAPHOHN (UNKHU U TEPMOJAUHAMUKH, OTITHKH,
aTOMHOU U siZiepHOU (HUBUKH;

- METOJIbI TEOPETHUUYECKOTO ¥ SKCTIEPUMEHTAILHOIO
UCCJIEIOBaHUS B (PUBHKE.

Ymemo:

- UCTIOJIB30BaTh GU3MUECKNUE 3aKOHBI IPU aHAJIU3E U
pelieHun rnpodaeM rMmpodeccuoHaIbHON

e TENbHOCTH;

- pelIaTh THUIMOBbIE 33a41 [0 OCHOBHBIM pa3jeiam
Kypca HU3HMKH, KCTIONB3YS METO/Ibl MATEMaTH4ECKOTO
a”Hanusa.

Braodemeo:

- METOJJaMH TTOCTPOEHHUS MaTeMaTUYECKOH MOAEIH
TUTOBBIX MPOQPECCUOHANBHBIX 331a4 U
coJiepXaTeIbHOU HHTePIPETalUH MMOITYy4EHHBIX
pe3yNIbTaTOoB.

- METOJIaMH TMPOBeACHUS GUNUSCKUX U3MEPEHUH,
METO1aMH KOPPEKTHON OLEHKHU MOTPEIIHOCTEHN MPH
NPOBEACHHUH (HH3NUECKOT0 IKCIIEpUMEHTA.




[lepeuens u kox

[NepeueHp MIaHUPyEMBIX pe3yIbTaTOB O0YYEHHUs

KOMIETEHIIUH MO JUCLUIUIMHE
5. CnocoGHOCTh 3names:
UCITOJIb30BaTh - MaTEMaTHYECKHE MOJEJIU MPOCTEUIINX CUCTEM H
MaTeMaTU4YECKHE, MIPOLIECCOB B €CTECTBO3HAHWM M TEXHHUKE.
aHATUTHYECKNE Y | - OCHOBHBIE MaTeMaTH4E€CKHE METObI pELICHNs
YUCJICHHBIE METOJIbI | MPOGhECCHOHAIBHBIX 3a]a4.
pelIeHus Ymemy:
npoheCCHOHATBHBIX 3a/1a4 | - UCMOJIb30BATh GU3HIECKHE 3aKOHBI [TPU aHAIU3E U
c UCIOJIE30BaHUEM | PEIICHUH MPobJieM MpodhecCHOHATbEHON
FTOTOBBIX  MPOrPaMMHBIX | AE€ATEIBHOCTH;

cpeacts (I[TK-23)

- UCIOJIB30BaTh METOIBl MATEMATHYECKOr0 aHaIu3a,
BEKTOPHOU ajre0psl, JIMHEHHOro NporpaMMHUpOBaHus,
BapuaLlMOHHOIO UCUUCIIEHUS IS pEUICHUs
npo¢ecCHOHaIBHBIX 3a/1ay;

- IPUMEHSATH MaTEMaTUYECKHUE METOJIBI ITPH PEIICHUH
THIOBBIX MPOGECCHOHATBHBIX 3a/1aY;

- paboTaTh ¢ MPOrpaMMHBIMU CPEACTBAMHU OOLIETO
Ha3HAYECHUS.

Braoems:

- METOJIaMH MTOCTPOECHHUSI MaTEMaTUYECKON MOJIESTH
TUIOBBIX MPOQECCHOHANBHBIX 33/1a4 U
colepXaTeJIbHON MHTEpHpPETALMH IOTyYEeHHBIX
pe3yJIBTaTOB.

4 O6beM QUCHHUILJIMHBIM BH/bI y4eOHOH padoThbl

O61as TPyAOEMKOCTh JUCHUIUIMHBI COCTaBIseT 8 3adeTHBIX €auHuL, 288

aKkaJeMH4YCCKHX Haca.

Haunmenosanne Beero Kypest
4acoB 2 4
O61as TpyJ0eMKOCTb AUCHHUIUIMHEL (MOYJIs) 288 144 144
KoHnTakTHas pabora: 19 6,5 12,5
nexuu (JI) 6 2 4
npakrudeckue 3ausatus (113) 6 2 4
cemuHapsl (C) - - -
naboparopHseie paboTs! (JIP) 4 2 2
KypCOBO#M MpoekT (pabora) - -
CamocTosrenbHas pabora cryaeHTa (CPC) 259 134 125
KoHTposnbhbie paboTs! (konudecTBo) (KP) - -
B TOM YHCJI€ KOHTaKTHas pabora




[TpoMexyToUuHas aTTecTalus 13 4 9
KOHTaKTHas pabora 3 0,5 2,5
caMocCTosTeNnbHas paboTa 1o NOAroTOBKE K 10
9K3aMEHY 3,5 6,5
5 CoaepxaHue JHCUHIJIHHBI
5.1. CooTHeceHHs1 Ppa3ejoB JHCHHUMJIMHBI H  (GopMHpYeMBIX
KOMIeTeHLHH
Komnerenunu
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+ + |+ |+ | BKWILIT | 3JIP, PO3
Pa3nen 1. Mexanuka 49,32 3, JIP,
CPC
Pasznen + |+ [+ |+ |+ |WLII3, 3JIP, PAA3
2.MonekynspHas 45,32 CPC
¢dbu3rka u
TEPMOJMHAMHKA
Paznen 3. + + |+ |+ |+ |WLI3Z, |3JIP,PA3
DneKkTpoguHaMHUKa 45,36 CPC
Pasznen 4. Konebanug u + |+ [+ |+ |+ |WUI,CPC, |3JIP, PA3
BOJIHBI 32 MPK
+ |+ |+ |+ |+ [UILJP, 3JIP, P13
Pasznen 5. OnTuka 37 CPC,
MPK
Pasgen 6. KBanroBas 33 NI, I13, 3JIP, P13
¢du3HKa CPC
Pasnen 7. AtomHas 33 NJI, 113, 3JIP, P/13
¢du3nKa CPC
HUtoro no qUCHUILUIHHE 275
ITpomexyTounas 9
aTTeCTalus
Bcero no gucuunivge 288




Coxpamenus: BK - BxonHo#t koHTpob, JI - nexkuus, UJI — untepakTiuBHas
nexnus, [13- npaktudeckue 3ansrtus, JIP - maGoparopHas pabora, CPC-
camocToATeNIpHas paboTa cTyieHTa, Y- ycTHbIi onpoc,P[I3  pemenue 3agay A
camocTosTeNnbHOM paboTsl, 3JIP - 3amuTa naboparopHoit pabotsl, MPK  meTon

pa3BUBAIOIIECH KOOIEpAIHU.

5.2. PazaeJibl AMCHHUNJIHH H BHAbI 3aHATHH

HaumeHoBaHUe pa3fena JUCUUILTUHBI JI 113 JIP | CPC E:Cegs
Pasgen 1. Mexanuka 0,66 | 0,66 2 46 49,32
Paznen 2. MonexymsipHas pusrka U 0.66 | 0,66 a4 | 4532
TEPMOAMHAMHUKA

Paznen 3.2nexkTpoaHaMuka 0,68 | 0,68 44 | 45,36
ITpoMexxyTo4Has aTTecTalus 4
Hroro 3a 1 kypc: 144
Paznen 4. KonebaHusi ¥ BOJHBI 1 1 30 32
Paznmen 5. Ontrika 1 1 2 33 37
Pasnen 6. KBanroBas ¢u3uka 1 1 31 33
Pasnien 7. AToMHas pu3Mka 1 1 31 33
ITpoMexxyTOoUHas aTTecTauus 9
HToro 3a 2 Kypc: 144
Hroro no qucuuIiivie 275
Bcero no aucuunivse 288

5.3 Conepxanue AMCUHIIIHHBI

Pazagen 1. Mexanuka

Tema 1.1. Kunematuka. JluHaMuKa MaTepyaibHON TOYKH
VpasHeHus: kunemaTuku. Tpaekropus. Ilepemeiienve. CKOpocTs U yCKOpEeHHE
MaTepualibHOU TOYkU. 3akoHbl HetoToHa. MMmynbec. 3akoH HM3MEHEHHs] TOJHOIO
UMITyJbca. [{BUkeHHe Tell IepeMEHHON MacChl.

Tema 1.2. PaboTa u sHeprus

Mexaunveckass  pabora.KunetnueckassHeprus.

[ToTrenuuansHas

IMoTeHManpHas dJHeprus. 3aKOH U3MEHEHUS MEXaHUYECKON SHEPTUU.

Tema 1.3. Mexanuka TBepa0ro reja

CHJIa.

~1



BpaujarenbHoe  IBHXKeHHE. YIJOBasi  CKOpOCTh.  YTJIOBOE  YCKOpEHHE.
CoOTHONIEHHE MEXAY JIMHEHHBIMH U YTJTIOBBIMH XapaKTepHCTHKaMH. MOMEHT CHJIbI
OTHOCHTENILHO OCH. MomenT umnyjibca. MoMeHT uHepuuu. Teopema ItomreHca-
IHteitnepa. PaGota cuibl, NpHIOXKEHHOH K Bpaujarouiemycs Teny. KuHernueckas
SHeprus Bpamatouerocs Ttena. OCHOBHOM 3aKOH JIHHAMHMKH BpAllaTeJIbHOIO
JIBUOKEHHUS TBEPJAOTo Tena.

Tema 1.4. 3aKOoHBI COXpaHEHUsI B MEXAHHUKE

3aKOHBI COXpaHEHHs WMITY/IbCa, MEXAHHYECKOHW SHEPrMH, MOMEHTa MMITYJbCa.
CBsi3b 3aKOHOB COXpaHEHHsI C CHMMETPHUSMH MTPOCTPAHCTBA U BpeMeHH. [[BrKeHHe B
noJie lieHTpaJIbHOM cHiibl. 3aKoHbl Kennepa.

Tema 1.5. DneMeHTsI cielHagbHOM TEOPUH OTHOCUTENIBHOCTH

INpeoGpazoBanus [amunes. [Tpunuun otHocutenbHocTH Nanunes. [loctynarel
CHElHANBEHOM TeopHH oTHocHTeNnbHOCTH. [TpeobpaszoBanus Jlopenua.
PenstuBucTCKOE COKpalleHUe IHHBI. PelISsTHBUCTCKOE 3aMe/lJIeHHe BpEMEHH.
OTHOCHTENBHOCTH OJJHOBpEMEHHOCTH cOOBITHIH. [TpocTpaHCcTBEeHHO-BpeMEHHOM
uHTepBan. OopMyIibl pelsTHBUCTKON quHaMHKH. [ToHas sHeprus. CBsask MeXIy
MAaccou U 3Hepruei.

Paszaen 2. Monekyasipaasi pu3nKa H TEPMOAHHAMHKA

Tema 2.1. TlepBoe Ha4ano TepMOAMHAMHUKH

Wneanpuplii ra3. OnNBITHBIE 3aKOHBI M€aJIbHOTO rasa. YpaBHEHHE COCTOSIHHS
uneansHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYIIIPHO-KUHETHYECKOH TEOpHH
UeaJbHOro ra3a. YpaBHEHHE COCTOSHUS MIEalbHOro rasa. BHyTtpeHHss dHeprus H
paGora TepMoanMHaMH4eckoi cuctembl. Temnora. Temnoemkocts. PaboTa rasa B
usomnpoueccax. [lepBblil 3aKOH TepMOAWHAMHUKHU. YpaBHeHHE aauabaTel HIEaTbHOTO
raza. [Tonutponnyeckue npoueccsl.

Tema 2.2. Cratuctuueckas pusnka

3akon MakcBensa o pacrpeleseHud MOJIEKYJT HAEaIbHOTO ra3a 1o CKOpOCTIM.
Ckopoctd Mojiekyn uaeaibHoro raza. Oneit llltepHa. bapomerpudeckas gopmyina.
3akoH BonblMaHa 0 paBHOMEPHOM pacrlipeieJieHHHd HEpTHHU 110 CTerneHAM CBoOOoIbI
monekyn.CpenHsis ~ anuMHa — cBobomHoro  mpoGera  MOJIEKYN — MJI€abHOTO
raza.3akonsi®uka, Oypre, HetoTona. Juddysus B razax. TemnonpoBoAHOCTH ra3os.
Bs3zkocTs ra3os.

Tema 2.3. Bropoe Hadano TepMOANHAMHUKH
Mukpo- U Makpo-coctosHusi. CTaTHCTHYECKMH Bec. OHTpPONHUs. ODHTPOIHS
uaeaqbHoro rasa. Bropoit 3akoH TepMomuMHaMuKH. Kpyrosele mIpolecCHL




Koadduuuent nosesnoro aeictsus Teriosoit mammnel. Lipkn Kapro. Tepmudeckuit
KI1I.

Tema 2.4. Peanbnsble ra3sl. TBepaoe # XuaKoe COCTOSTHUS

YpaBuenue  Ban-nep-Baanbca.BuyTpennsis  oHeprus — peajbHOro - rasa.
DKcrepuMeHTalbHbIe H30TepMbl. PazoBble NpeBpamleHns. OTINYHTENIBHBIE YepTh
kpuctandeckoro coctosHus. CTpoenue xuakocreit. [ToBepXxHOCTHOE HATXKEHUE.

Pa3znen 3. DaeKTpoAMHAMHKA

Tema 3.1. DnexTpocraTuka

3akoH coxpaHeHus 3apspa. 3akoH Kynona. JnexkTpuyeckoe molne.
Hanpsxennoctp anekTpudeckoro rmojs. Ilorenuman. HanpshkeHHOCTH Kak
rpagueHT moteHuuana. Teopema Ocrtporpazackoro-I'aycca ansi aJeKTpUYECKOro
nons B Bakyyme. [lonmspusanmss  auanexTtpukos.  [lonspu3oBaHHOCTS.
DIeKTpHUUYEcKOoe CMEIIEHHE.

Tema 3.2. [IpoBoAHMKY B 3JIEKTPOCTATHYECKOM T10JIE

[IpoBoaHMKKM B  3JIEKTPUYECKOM  TOJIe.  DJIEKTpUYECKas  eMKOCTb
yeAUHEHHOro TpOBOJHMKA. B3anmuas  anekTpuveckas  eMKOCTh  JIBYX
NPOBOJHUKOB. JHeprus siekrpudeckoro nons. O6beMHas MIIOTHOCTbh SHEPrHU
snexTprdeckoro noiys.Cuila 1 MIOTHOCTD dIEKTpHUYecKoro Toka. 3akon Oma ans
yuacTka wmenu. PaGota #  MomHOCTh Toka. 3akon Jhxoyns-Jlenna.
PazgserBnennsie neny. [Ipasuna Kupxroga.

Tema 3.3. MaruuTHoOe noji€ B BaKkyyMe

3akon  buo-Camapa-Jlanmaca.  3akoH  Ammepa.  Bsaunmopeincrsue
napajyIe/IbHBIX TOKOB. MarHMTHOE nojle JBHXKYIIEerocs 3apsAaa. 3aKOH IMOJHOrO
Toka. MaruuTHoe noie cojeHouaa. [loTok wmarauTHO# wuHAyKuuH. Cuna
Jlopenua. J[sikenue 3apshkeHHbBIX YacTHLl B MarHUTHOM nojie. DddexT Xoina.

Tema 3.4. MarauTusle cBOHCTBA BEIIECTBA

MaruutHoe molle B cpenax. MarHuTHelid  MomeHT. ['mnoresa Awmrmepa.
Hamaranvennocts. OnelT DiiHIITeHHA-Ne ['aaza. MaruuTtHoe mnone B BEIIECTBE.
HanpsixkenHoctb ~ MarHutHoro  mnons.  CBs3p  MarHMTHOM  MHIYKLUHM  C
HAMpPSHKEHHOCThIO 1 HAMArHUYEHHOCTBIO.

Tema 3.5. DnexTpoMaruutHas MHAYKLXS. Y paBHeHus Makcsesia

SIBneHve dJeKkTpoMarduTHoW uHAyKUuH. 3axkon @apanes. [lpasuio Jlenua.
[pupona DAC unaykuuu. DJC wMHAYKIMM B OBMKYUIMXCS MPOBOJHMKAX.
Camounaykuus. UHIYKTHBHOCTS KOHTYpa. DHeprus MarHuTHoro nois. O0bnemHas
IUIOTHOCTh OSHepruy MaruutHoro mnois. OcHOBB Teopun Makcsemna Juis
3JIEKTPOMArHuTHOro noins. Y pasHeHnuss Makcsena.




Pasznen 4. Pusuka Ko1e0aHUH U BOJIH

Tema 4.1. KuneMaTrka rapMOHHYECKHUX KOJIeOaHUH

[apMoHuueckue Koliebauus. [apMOHMUYECKHME OCHHMIUIATOPBL.  YpaBHeHHe
rapMoHndeckux KolieGanuil. CroxeHne TrapMOHHYeckuX KoJieGanuit.CBoGoHbIe
KkoneOaHUsA. DHeprus  CBOOOINHBIX  KoJjieDaHud. 3aryxaromue  KoyeOaHus.
BrIHyX IeHHbIe KoNleOaHus.

Tema 4.2. Boinel

VpasHeHHe Oeryiiieil BOJNHBL. 3BYKOBBIE BOJIHBl. ODHEPrUs YIPYroil BOJIHBI
Dodekt Jomnepa. YpaBHeHnss MakcBeiia 6e3 HMCTOYHMKOB. OJIEKTPOMArHWUTHbIE
(OM) Bonnbl. Caoiictea OM Bonn. Bekrop IToiinTrHra. MHTEeHCHBHOCTE OM BOJIHEI

Pa3neun 5. BosiHoBast onTHka

Tema 5.1. DnemenTsl reoMerprudeckoii ontuku. UHTepdepenuns ceera

[Mpunuun ®epma. 3aKoHBI OTPaXKeHHs U IpeJioMyenus CBeTa. LleHTprupoBaHHas
onTuueckas cucteMa. ToHkue JiMH3BL. KorepeHTHele BonHbl. OneiTr  HOHTra.
Wnrepdepenins cseta B TOHKMX MieHkax. Komsua Hetotona. IlpumeHenne
MHTeppEepEeHLIMH CBETA.

Tema 5.2. Jludpakuus cseta

Meton 30H @peHens. [udpakuus OpeHens Ha OTBEpPCTHH, HA JMCKE.
Judpakuus OpayHrodepa Ha miend, Ha IUGPaKIMOHHOH perieTke. Judpakums
PEHTIeHOBCKHMX Jiyded Ha KpucTayule. Paspemaromas CrIoCOOHOCTH ONTHYECKHX
ycTpoiicTB. [IpiHHIMITBI ronorpaduH.

TeMa 5.3. B3auMoeiicTBHe 3JIEKTPOMAarHUTHBIX BOJIH C BEILIECTBOM

JIBoitHOe nyuenpenoMieHue. 3akoH Maimoca. Ionspusauuns npy najgeHuu cBera
Ha IMDIIEKTPHK. 3aKoH bprocTtepa. UckyccTBeHHas onTHYecKast
anm3orponus. Jlucnepcus ceera. Ilornomenune csera. PaccesHune cseTa.

Paznen 6. KauroBas pusnka

Tema 6.1. KpanToBas npupona u3iy4eHus

CnekTp n3nydeHHs] aGCONIOTHO YEPHOTO TeNa. 3aKOHBI TEMJIOBOTO M3JIyYeHHs.
®opmyna Penes — J[xunca. [nnore3a ITnanka. PeHTreHOBCKME CIEKTphI. 3aKOHBI
BHemHero Qotodddekra. [mmoresa OifHmTeitHa.  CBs3p KOPHYCKYJIAPHBIX ¥
BOJIHOBBLIX CBO#CTB cBeTa. JlaBneHue ceera. Ddpdekt KomnroHa.

Tema 6.2. DnieMeHTbl KBAHTOBOH MEXaHHUKHU

Bonuel gme  bBpoiing.  Omeitr  JleBuccoHa-xepmepa.  CooTHOlIEHHE
HeonpeneneHHocrei [eitseHOepra. BonHoBas ¢yHkumsa. Ypasnenue Ilpeawnrepa.
YacTHa B OITHOMEPHOM [NOTEHUMAIBHON AME.
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Pazgen 7. Atomuasi ¢pusnka

Tema 7.1. Teopus aToma Bogopoa

Jluneduatelii criekTp aroma Bogopona. Popmyna bansmepa. Mojenu atoma.
[Toctynarel bopa. Oneitr ®panka-I'epua. CriekTp M3NydeHHs aToMa BOJOpPOJa IO
Bopy. AToM BOJI0Opo/Jia B KBAHTOBON MEXaHUKE.

Tema 7.2. AToMHOE A1pO

Monenu atomuoro siapa. SlnepHsie cuibl. JledekT Macchl U DQHEPrus CBA3M AJpa.
EcTecTBeHnas paJMoakTUBHOCTh. 3aKOH PafHOaKTHUBHOTO pacnajia. 3aKOHOMEPHOCTH
a- u PB-pacnana. ckyccTBeHHass paJdOaKTUBHOCTb. SlnepHble peakiuu. SmepHsie
peakuudu JeNieHuss W cHHTe3a. TepMosnepHbl peakrop. SaepHbiii peakTtop Ha
TEIJIOBBIX HelTpoHax. [lo3umeTprueckue e IMHUIIBI.

5.4 llpakTH4yeckHe 3aHATHS

Ne Tpyno&mxoc
paszena, TeMaTHKa MpakTUYECKUX 3aHATHH Th
TEMBI (ceMUHapOR) (dacsl)
JIMCLUTUTHHBI
1 xypc
1 ITP Nel (duckyccusa) KunemaTtuka u [uHamMuka 1
MaTtepHalbHON ToYKH. [lepBeIl 3aKoH
TEPMOIMHAMUKHU
2 ITP Ne2 (luckyccus)DneKTpocTaTHUKa. 1
MarnuTtHoe nose
Hroro 3a 1 xypc 2
2 Kypc
3 TTP Ne3 (Huckyccus) Murepdepennus caera. 2
Judbpakuus cseta
3 [TP Ne4 TennoBoe U3ny4eHHe 2
HUroro 3a 2 Kypc 4
HUtoro no aucuuIuinie 6

5.5 JlaGopaTopHbIii MPAKTHKYM

Howmep Tpyno¢
MKOCTh
paszaena HaunmeHoBaHHe 1a60paTOpPHLIX padoT (aach)

1 xypc
1 | JIP Nel(Uccrnenoparensckuii Meton) Teopus | 2
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Tpynoé

Homep
paszaena HaumenoBanue 1abopaTopHbix pador MKOCTD
(1acnl)
norpemHoctei. [Ipocreliue H3Mepenus
Uroro 3a | kypc 2
2 Kypc
5 JIP Ne2(MccnenoBatenbckuit Meron) Mccnenosanue 2
CBOMCTB NOJIIPH30BaHHOI'O CBETA
Hroro 3a 2 xypc 2
Htoro no aucuuniavae 4
5.6 CamocTosiTesibHas paborTa
Howmep Tpynoem
pasaciia Bubl caMOCTOSATENBHON PabOTHI KOCThb
JIUCLTUTLTUHBI (gach)
1 Kypc
H3yyeHne TeopeTHUECKOro MaTepHaia.
1 29
Pasnen 1. Mexanuxka [1,2].
1 CamocTrosaTenbHas pabota 1o pemeHuto 3ana4[9,10]. 15
1 [Noaroroska k n1abopaTopHbIM paboTam(7]. 2
N3yueHne TeopeTHIECKOro MaTepHala.
2 Pasznen 2.MonexynspHas pusuka v 29
TepMonuHamuka[l,4].
2 CamocTosTenbHas pabdoTta no pemenuio 3aga4[9,10]. 15
HzyueHne TeopeTUUECKOr0 MaTepuana
3 29
Pasznen 3.0nextpoannamukall,3]. ]
3 CamMocrosTtenbHas padoTa Mo penienuio 3ana4[9,10]. 15
Hroro 3a 1 kypc 134
2 Kype
4 UzyueHne TeopeTHdeckoro MaTepHaa 20
Paznen 4. Konebanus u Boaubi[1,5]. -
4 CamocTrosiTeNibHas paboTta no peureHuio 3axa4[9,10]. 10
5 H3yueHne TeopeTUUEeCKOro MaTepyana 21
Paspen 5. Onruka[1,5].
5 CaMocTtosTenbHas paboTa no peureHuto 3aga4[9,10]. 10
5 [ToaroTtoBka k jJabopaTopHbIM paboTam[8]. 2
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HoMep Tpynoem
pasaena Buabl caMocTOsATeIbHOI paboTEI KOCTb
JUCLUTIAHDI (gacor)

I/I3yquI/Ie TEOPECTUUCCKOTO MaTepuala

Paznen 6. KantoBas ¢usukall,6]. 21

6

6 CaMocTosTesbHas pabdora no pemenuto 3aga4[9,10]. 10

H3ydeHue TeopeTHUECKOro MaTepuasa

7 Pasnen 7. Aromuas ¢usukall,6). 21
7 CamocrosTtesbnas pabora no pemexuto 3aga4[9-17]. 10
Uroro 3a 2 xkypc 125
HToro 1o AUCLUITIMHE 259
5.7 KypcoBblie padoThI
Kypcosbie paboTsl (TpOEKThbI) yHEOHBIM [IaHOM HE [IPEAYCMOTPEHBI.
6 YueOHO-MeTOAHYECKOE H HHPpOpMaLHOHHOE obecnevenune

AHCHHNJIHHDI

a) OCHOBHas UTeparypa:
1. Tpopumona, T. 1. Kypc ¢usuku [Tekcr]: yue6. nmocobue / T.U.Tpodumosa.-
M.:Akanemus, 2008.-558 c.- ISBN 978-5-7695-5782-8. KonnuectBo 3K3eMIUISIPOB
50.
2. Casenbes, U.B. Kypc obueit pusuku. B 5-u 11. Tom 1. MexaHuka [OneKTpOHHBIN
pecypc] : yuebnoe nocobue / M.B. CasenpeB. — OJIEKTPOH. [aH. CaHkr-
Ilerepoypr :  Jlaws, 2011. — 352 ¢ —  PexuMm  pgocryna:
https://e.lanbook.com/book/704. — 3ari1. ¢ skpana (gara oopaienus: 11.05.2017).
3. CaBenneB, M.B. Kypc obueit ¢usuxu. B S-u t1. Tom 2. DiexTpu4ecTtso H
MarHeTusM [DJIEeKTpOHHBIA pecypc] : yduebHoe mocoboue / W.B. CapenbeB. —
DOnektpoH. gan.  Cankt-IletepOypr : Jlanp, 2011. — 352 ¢. — PexuM pocryna:
https://e.lanbook.com/book/705. — 3arn. ¢ 3kpaHa (nara obpamenus: 11.05.2017).
4. Casenbes, M.B. Kypc o6meit ¢pusuku. B 5-u tr. Tom 3. Monekynspuas pusuka u
TePMOAMHAMUKA [DNEKTPOHHBIN pecypc] : yueOHoe nocobue / M.B. Capenbes. —
Dnextpon. gan. — Cankt-IletepOypr : Jlanp, 2011. — 224 ¢. — Pexum goctyna:
https://e.lanbook.com/book/706.  3arn. ¢ 3xpana (#ata obpaiuenus: 11.05.2017).
5. CasBenben, W.B. Kypc o6Guieit ¢usuxku. B 5-u tr. Tom 4. Bomnepl. Ontuka
[DnexTpoHHbIit pecype] : ydebnoe nocodue / M.B. CasenibeB. — DNEKTPOH. JaH. —
Cankr-Tlerepoypr : Jlaws, 2011. — 256 c. Pexxum  pocrtyna:
https://e.lanbook.com/book/707. — 3ari. ¢ 3kpaHa (gara obpawenus: 11.05.2017).
6. Casennes, M.B. Kypc obweti ¢usuku. B 5-u 11. Tom 5. KBanrtoBas onTHka.
Atomuas ¢usrka. Dusuka TBepaoro tena. MuUsnKa aTOMHOrO A4pa U 3JIEMEHTAPHBIX
yacTull [ DJIeKTpoHHBIH pecypc] : yueOHoe nocodue / 1.B. CaBenbeB. — ONEKTPOH.
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JlaH. Cankt-Tlerep6ypr : Jlans, 2011. — 384 c. Pexxum pocrtyna:
https://e.lanbook.com/book/708. — 3aru. ¢ 3kpaHa.(nara odpawmenus: 11.05.2017) .
7.@uzuka. MeToauueckue YKa3aHWs 1O BBITIOJIHEHUIO JA0OpaTOpHBEIX paboT Mo
pasgeny «Mexanuka» [Tekct]: meromuu. ykaszaxus /B.M.Apbysos [u mp.]-C-I16:
Yuusepcutet ['A, 2012.-140 c. Konuuectso sx3emmnspos 150.

8.®u3uka. MeToaudeckue yKa3aHWsi O BBIMOJIHEHUIO Ja0OpPaTOPHEIX paboT Mo
pasgeny «Ontuka» [Tekcr]: meroguu. ykasaHus /B.M.ApGysos [u ap.]-C-II0:
Vuusepcurer ['A, 2012.-82 ¢. Konuuectso sx3emmspos 150.

9. Tyces, B.I'. C6opuuxk 3ana4 no ¢usuke [Texct]:co. 3anau /T'yces B.I'., IlaBnos
C.C., Cunmapos C.B.- C-TI6, VYuusepcuter I'A, 2009.- 98 c. KomuuectBo
9K3EMILIAPOB /5.

6) momoJHUTENbHAS IUTEpaTypa:

10. Bonbkenmteitn, B.C. CGopHuk 3amad 1o o0meMy Kypcy — Gu3UKu

[Texct])/B.C.Bonbkenwtein-C-I16:Cnenypanenas nureparypa, 1997. 328 c.

ISBN 5-86457-033-8. KonuuecTBo 3k3emmsapos 80.

11. Jetnad, A.A. CrnpaBoyHuk 1O (uU3MKe IJs UHKEHEPOB W CTYICHTOB BY30B

[Tekct]: cipaBounuk / A.A. Jletnad, b.M.sIBopckuit.- M: Beici.k. 2002. — 718 c.
ISBN 978-5-488-01477-0. KonuiecTBO 3K3eMILIspOB 1.

12. ®uzuka. MeToguueckue yKasaHusi 10 BHIIIOJHEHHIO JaOOpAaTOpPHHIX paboT Mo

paszgeny «MonekynspHas Qusuka u TepmMoanHamuKa» [TekcT]: MeToauy. ykazaHus

/B.M.ApbyzoB [u ap.]-C-T16: VYwuusepcuter I'A, 2012.-57 c¢. Konuvectso

sk3eMIuspoB 150.

13. ®u3uka. MeTogudeckue yKa3aHusi TO BBIIOJHEHHIO NAa0OpaTOPHBIX paboT 110

paszeny «DNeKTpu4ecTBO U MarHeTusm» [Tekct]: metoauy. ykasanus /B.A.Apby3os

[v np.]-C-T16: Yuusepcuret I'A, 2012.-106 c. Konuuectso sk3emmispos 150.

B) TIIepeYeHb pecypcoB  HHGPOPMAIMOHHO-TEIEKOMMYHHKALHOHHOH CeTH
«nTepHeT:
14. Matematikam.ru — OHNaiH KaJBKYJISTOPHl MO MaTeMaTHke [DIeKTpOHHBIH

pecypc]/Pexxum  goctyma: http://matematikam.ru, cBoGoaHeId (marta oOparueHuUs
01.05.2017).
15. y(x)ru — moctpoeHue rpadpukoB  QyHKUMH  OHIMAHH  [DJIEKTPOHHBIA
pecypc]/Pexxum  moctyna: http:/www.yotx.ru, cBOOOAHBIH (nara oOpamieHus
01.05.2017).

) MporpamMMHoOe ofecnedeHue (JTMLIEeH3UOHHOe), 6a3bl JaHHBIX, WHPOPMAIMOHHO-
CIIPaBOYHBIE U TIOUCKOBBIE CUCTEMBI:

16. DNeKTPOHHO-OHOIMOTEYHAs CUCTeMa U3JaTeNbCTBa  «JlaHb»  [DNIEKTPOHHBIA
pecypc] Pexxum poctymna: http://e.lanbook.com/, cBoboaHEIil (JaTa oOpameHus:
11.05.2017).

17. DnekTpoHHO-OUOIMOTEYHas cucTema uzaatenberBa «lOpalT» [DneKkTpoHHBIA
pecypc] — Pexum pocrtyma: https:/biblio-online.ru, cBoGoaHsli (naTa oOpalueHuUs:
06.05.2017).
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7 MaTtepuajibHO-TeXHHYECKOe o0ecneveHre JHCIHNITHHBI

MareprnansHo-TexXHHuecKoe obecrieueHne yue6Horo npoiecca BKIovacT B
cebs:

- criellMaJIn3upOBaHHbIe TabopaTopHbie MoMenIeHHs kadeaphl PU3HUKH
M XMMHH C COOTBETCTBYIOIIMM 00OpyIOBaHHEM, MpUOOpaMH, 1ab0paTOPHBIMH
YCTaHOBKaMH;

- MYJIBTUMEUHHBIA IIPOEKTOP U DKpaH;

- NHLIEH3HOHHOeporpaMmMHoeobecnieuenne: Microsoft Windows 7
Professional, Microsoft Windows Office Standard 2007).

8 O6pa3zoBaresibHbie H HHPOPMALHOHHBIE TEXHOJIOTHH

B nmporecce mpernofaBaHus JUCUUILIMHBEL  «DU3MKa»  HCIOJIB3YIOTCS
Kjaccuyeckre GOpMBI U METOIBl 00y4deHHsi: BXOIHOW KOHTpOIb, JICKLWH,
NpaKTUYECKHE 3aHATHA, JabopaTopHble palOTHI, CcaMOCTOsTeNbHas pabora
CTYJIEHTOB.

BxoAHoW KOHTPONBIPOBOAUTCS B (OpME YCTHBIX OIPOCOB C LECIBIO
OLIEHWBAaHHWA OCTATOYHBIX 3HAHWH [0 paHee H3YUYEHHBIM IUCUMILUIMHAM WU
paszenam u3ydaeMon JUCUHUIUIMHEIL.

TpaguuuoHHas JIEKUUsS COCTaBIsSeT OCHOBY TEOPETHYECKOro oOy4eHWs B
paMKax JUCUHWIUIMHBI W HarpaBlleHa Ha CHCTEMATHU3MPOBAHHOE H3JIOKEHHE
HAKOIUIEHHBIX W aKTyaJlbHBIX HAy4YHBIX 3HaHWUM. Jlekuus mnpefaHasHayeHa s
PACKpBITHS COCTOSIHHSL W TMEPCIEKTHB €CTECTBEHHBIX HAyK B COBPEMEHHBIX
ycnoBusax. Ha nekuun KOHUEHTpUpYeTcss BHUMaHHe oOyJalomuxcs Ha Haubolee
CIIOXKHBIX M Y3JIOBBIX BOIPOCAax, CTUMYJHPYETCS MX aKTHBHAs IO3HaBaTe/IbHas
NeSTETbHOCTb.

BeayliumM MeTOJOM B JIEKIHH BBICTYIMAET YCTHOE HU3JIOXKEHHE Yy4deOHOro
Marepualla, KOTOPBI COIPOBOXKAAETCSI OJHOBPEMEHHOH JEeMOHCTpalMeH
ClIai/IoB, Co3daHHEBIX B cpene PowerPoint, mpu HEOOXOOUMOCTH IMPHBIEKAIOTCS
OTKpbITEle MHTepHeT-pecypchl, a TakXe JAEMOHCTPallMOHHBIE M HarJIsHO-
WJUTIOCTPALIUOHHBIE MaTEPHAJIBI.

[ToBceM TeMaM MPOBOMAATCS HMHTEPAKTHBHBIE JEKUHH B (opme NpoOIeMHBIX
NeKUMi B o6IIeM KosimyecTBe 6 yacoB. B xoje nmpobieMHON JIeKIUHU NpernoJaBaTelik
BKJIFOYAET B IPOLECC M3IOKEHUS MaTepHalla CEpPUIO MPoOIEeMHBIX BONpocoB. Kak
MPaBHJIO, 3TO CJIOXHBIE, KIFOUEBblEe Il TEMBl BONPOCHl. CTYAECHTHI MPHIIIALIAOTCS
IS pasMBIILIEHHHA W [MOUCKY OTBETOB Ha HUX IO Mepe MX MOCTaHOBKU. Turmosas
CTPYKTypa MpoOJIEeMHOH JIEKLIMH BKIFOYAaeT: CO3JaHue MpoOIeMHON CUTyallud Yepe3
IIOCTAaHOBKY y4eOHO#M MpoOJeMbl; KOHKpPETH3aLHIO 3TOH IPOOJIeMBl, BBIABIKEHHUE
CHUIOTE3 MO €€ PEIICHHI0; MBICIEHHBI 3KCIIEpUMEHT IO IPOBEPKE BBIABUHYTHIX
THIIOTE3; MPOBEPKY CHOPMYTHPOBAHHEIX THITOTE3, MOJAGOP apryMEHTOB U (PaKTOB s
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UX  TOATBEPXACHHUS,  (OPMYJIMPOBKY  BBIBOJOB; TIIOJBEJIEHUE K  HOBBIM
TIPOTUBOPEYUAM WITH TIEpCIIeKTHBaM U3Yy4EHH MOCIIEAYIOET0 MaTepuana; BOmpoCsl
U oOpaTHOM CBA3M, MOMOTalolle KOPPEKTHPOBaTh YMCTBEHHYIO JIeSTEJIbHOCTD
CTYJIEHTOB Ha JIeKIMU. B Xoje mpobneMHON JIEKLMH MPOBOJAUTCS JUCKYCCHs TI0
aKTyaJIbHBIM BOIIPOCaM.

ITpakTHueckue 3aHATUS 10 JUCUMILUIMHE TMPOBOAATCA B COOTBETCTBHH C
y4eGHO-TEMaTHYECKUM TUIAHOM I10 OTHEJIbHBIM rpymmaM. Lleqb nmpakTH4ecKux
3aHATUH  3aKpeluTh TEOpeTHYEeCKUe 3HAHUS, MOJydeHHble 0Oy4alomMUMHUCS Ha
JEKIMAX W B pe3ysibTare CaMOCTOSTEILHOTO M3YYEHUS COOTBETCTBYIOILIMX
pa3esioB PEKOMEHIyeMOH JUTepaTyphl, a Takke MNPUOOPECTH MpaKTHYeCKHe
HaBBIKM pellleHus 3ajay. [lpakTHdyeckoe 3aHATHE MpeJHA3HadYeHo Juia Gosee
r1yGOKOro OCBOGHHS M aHATIM3a TEM, U3y4aeMbIX B paMKaX JaHHOM AMCIMIUIMHBL

['1aBHOM 11€JIbI0 TIPAaKTUYECKOro 3aJaHus SBJAETCA WHAWBUIyalbHasl,
NpaKkTU4YecKas paboTa KaXIOro CTy/AeHTa, HarpaBleHHas Ha (GOpMHpOBaHHE Y
HEero KOMIIETEHIIMH, OIpeJIeJICHHBIX B paMKax AUCUUILIMHBL «DU3UKa».

Tak e WHTEPAKTUBHBIMM SBJIAIOTCSA IMPAaKTHYeCKHE 3aHATHA B Qopme
MeTOAa pasBuBalollelics Koorepauuu (pellleHMe 3ada4y B TIpymnmnax ¢
TTOCTIeIYIOIMM OOCYKIEHHEM), KOTOpble TPOBOAATCS Mo TeMaMm 4-5 B o0wieM
xoauuectBe 2uacoB.llpakTuyeckue 3aHATHS C HCIOJL30BAHMEM CIEIHATbHBIX
KOMIBIOTEPHBIX IPOTpaMM M TpeJHA3HAYEHB! JUIS 3aKpETUICHUs IOTy4EHHBIX
3HAHUM, a TAK)Ke BHIPAOOTKM HEOOXOAMMBIX YMEHHH U HABBIKOB.

JIabopaTtopHas paboTta - 3T0O METOJ 00yUeHHUs, TIPU KOTOPOM CTYJCHTBI TIOJ
PYKOBOJICTBOM TpenoiaBatelis U MO 3apaHee HAMEUYEHHOMY TUIaHY MPOJEJbIBAIOT
OTIBITHI WJIM BEITIOJIHAIOT ONpejielIeHHbIe MPaKTUYeCKUe 3aJaHus U B IIpoliecce Ux
BOCIIPUHMMAIOT ¥ OCMBICJIMBAIOT HOBBIHM y4eOHbIM MaTeprall.

CaMocTrosaTenbHas paboTa CTYJAEHTa SBJISETCS COCTABHOM 4YacThlo yueOHOH
pa6orel. Ee  OCHOBHOWM  menbi0  siBiseTCs  (OpPMHMpOBaHME  HaBbIKa
CaMOCTOSITEJILHOTO MPUOOPETEHUs 3HAHUI TI0 HEKOTOPBIM HE 0CO0O CJIOKHBIM
BOMPOCAM TEOPETHYECKOTO Kypca, 3aKpeljieHHE W yIilyOJieHWe TMOJIy4eHHBIX
3HaHUM, CaMocCTOoATeNbHas padoTra cO CIPaBOYHUKAMH, MEPHOJUYCCKUMU
U3JIaHUAMH U HAyYHO-TIOMYJISPHON JIMTepaTypoH, B TOM YMCJIE HAXOJAIMMHUCS B
rMo0anbHBIX KOMITLIOTEPHBIX ceTsax. CamocrosTenbHas paboTra NoApa3syMeBacT
BBITIOJITHEHHE YUeOHbIX 3aJaHUM.

9 @doHa OUHEHOYHBIX cpeACTB /i INPOBEAEHHUNA TEKYILETO KOHTPOJIs
ycneBaeMocru H npomemyToqnoii arrecrallua 1no yroraM OCBOEHus
AUCHHUIIJIHHBI

YpoBeHb M KauecTBO 3HAHWH OOYYaIOIMXCS OLUECHHMBAETCA MO pe3ysbraTaM
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U IPOMEXYTOYHOH aTTECTAlMH 110 MTOraM
OCBOEHMs JMCLMIUIMHBI B BUJIE 3a4eTa C OLCHKOH (Ha 1-oM Kypce) M dK3aMeHa
(ua 2-oM Kypce)
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Tekymuit  KOHTpOJAb  BKJIOYAeT B Cce0A3AIIUTY  BBIMOJHEHHOrO
IPaKTUYECKOTO 3aJ]aHus ¥ 3alUTy JabopaTOpHO# paboThI.

3amuTa 3a/a4 JJIsS CAMOCTOSTENIBHOIO PELICHUATIPOBOAUTCA Ui NIPOBEPKH
CIIOCOOHOCTH HKCIIOJIF30BaTh 3aKOHBI (PM3MKH NpH aHaJIM3e YCJIOBHS U PELICHHS
3aja4 no (QHU3MKe, a TAKXKE YMEHHs NMPUMEHATh MAaTEMaTHUYECKHE METOAbI A
onucanus GU3NIECKUX SIBICHUH.

3amura  jgaGopaTopHO#  paboOThl  MPOBOAMTCA VIS BbISBICHUA
cpOpMUPOBAHHOCTH HABBIKOB OJKCIUIyaTalliM IpHOOpPOB M 00OpyNOBaHUs |
npoBeieHUss (U3MIECKOro OSKCIEPHMEHTa, a TaKXKe yMEHHUs TPOBOAUTD
CTaTUCTHYECKYIO0 00paboTKy pe3y/IbTaTOB SKCIIEPUMEHTA.

IMpoMexxyTouHas arrecTallds IO HUTOTaM  OCBOEHUS  JIUCLUTUIMHBI
TIPOBOAMTCS B BHJIE 3aUeTa ¢ OLIeHKOH Ha 1-0M Kypce M 9K3aMeHa Ha 2-0M Kypce.

3aueT ¢ OLEHKOM IMO3BOJIAET OICHUTh YPOBEHb OCBOCHHUS KOMIIETECHIHH 32
NepBbIi epro 00yUeHHs.

DK3aMeH TpEeAnojiaraeT OTBET Ha TEOpeTHYeCKHe BOMNpOChl Ouiera u3
TiepeyHs BOMPOCOB, BHIHECEHHBIX HA DK3aMeEH 1o BceMy Kypcey. K MoMeHTy cnaun
5K3aMEHAa JOJKHBI OBITH OJIArOMOJy4yHO MpOWJECHB! MpeAblayue (GOpMEI
KOHTPOJIS.

Meroavka GOpMHUpPOBaHHs pe3yJbTHPYIOIEH OLIGHKM B 0043aTeIbHOM
MOpsAZKE YYHUTHIBAET AKTMBHOCTh CTYJEHTOB HA 3aHATHAX, TOCEHIaeMOCTh
3aHATHUH, OLIEHKH 3a 3aAIUTY J1JaOOPaTOPHBIX (MPaKTUYECKHUX) paboT, BLIMOIHEHHE
CaMOCTOSITE/IbHbIX 3aJaHUM.

9.1. banbHO-peHTHHrOBasi CHCTEMa OIEHKH TeEKYyIlero KOHTPOJIHA
yCHeBaeMOCTH H 3HAHMH H NPOMEKYTOYHOM ATTECTAIHHA CTY1eHTOB

OO0uiast TPYA0EMKOCTb OCBOEHHS AUCLIUTUINHBI 288 Yaca; 83.¢.

BuJ UTOrOBOro KOHTPOJISL  3a4eT C OLIEHKOM, ak3ameH (1,2 Kypc)
Meroauka OLIEHKH TeKyllel YCIieBaeMOCTH CTYACHTOB MpuBeaeHa B 11 9.2. lllkana
OLIEHMBAHHUs MPH MPOMEXKYTOUHOM aTTeCTallMy NpUBEAEHA B I1. 9.5

1-1 Kypc:
Pa3zgen (Tema) / Bua yueOHbIX 3aHATHIA KoanuecTBO
Ne (OLXCHOYHBIX 3agaHmii),no3pojasomux | 6anj0B Cpok [Tpum.
n/n CTYHCHTY MpPOAEMOHCTPHPOBATL | MUHHM. | Makc. KOHTPOJIf
JOCTHTHYTHIH YPOBeHb c(hOPMHPOBAHHOCTH | (TTOpOT. (MopsAAKOBEI
KOMITCTEH LUK 3H.) 1 HOMED
HEACIM €
Hayasa
Kypca)
I. O6s3aTebHbIC BUALI 3aHATHIH
1. Pazgen 1. Mexannka
1.1 AyoumopHnslie 3anamun
1.1.1. | JlabopaTopHras pabota Nel-3amura 6 10 1-4
1.2, Camocmoamenvnaa paboma cmydenma
1.2.1. | 3agaum ans camocTosTenbHoro pemenus Nel | 13 20 1-4
HToro 6assioB o pazaesay Nel 19 30




Pa3zaen (Tema) / Bua y4eOHBIX 3aHATHH KoauuecTBo
Ne (OIKEHOYHBIX 3ajgaHuil),no3BoJasomux | 621708 | Cpok [Tpum.
n/n CTYAEHTY NMPOAEMOHCTPHPOBATh | MUHUM. | MaKc. KOHTpOJASA
JAOCTHTHYTBIi ypoBeHb ¢()OPMHPOBAHHOCTH | (TIOPOT. (TIOpSIIKOBBI
KOMIIEeTeHIHH 3H.) 51 HOMEp
Hellenu ¢
Hayasa
Kypca)
2. Pazgen2. MonekyaspHas  ¢u3HKa H
TepMOAMHAMHKA
2.1 AyoumopHsie 3aHAmMUA
2.2, Camocmoamenvnan paboma cmyoenma
2.2.1. | 3agmaum mis caMocTtosTenbHoro pemenus Ne2 | 13 20 1-4
Hroro 6an108B no pasaeay Ne2 13 20
3. Paznen 3. DaexkTpoauHaMHKa
3.1 Ayoumoprnsie 3anamun
3.2. CamocmoamensHaa paboma cmyoenma
3.2.1. | 3amauu ans camocTosTenbHOro pemenus Ne3 | 13 20 1-4
HToro 6aanoB no pazaeay Ne3 13 20
HToro no o6s13aTe/ibHBIM BHAAM 3aHATHH 45 70
3auéT c onenkoit 15 30
Hroro 3a 1 kype 60 100 )
Mepesog 6am10B  6aMIbHO-PEHTHHIOBON CHCTeMBI B OHEHKY No S-TH  GaaibHOH

«alcaneaneucoii» IMKaJjae

Koanuecrso 6aanos no bPC Ouenka (0 5-TH 6aJJIBHOH «aKaAEeMHYCCKOM)
mKaJe)
90 u bonee S - «OTTUYHO»
70+89 4 - «XOpOIIO »
6069 3 - «yOOBIETBOPUTEILHOY
MeHee 60 2 - «HEYHOBJIETBOPHTEILHOY
2-i kypc:
Pazaen (Tema) / Bua y4eOHBIX 3aHATHH Koanuecrso
Ne (01llEHO4HBIX 3a/aHMi1),N03BOJAIOINHX | 621708 Cpok IIpum.
n/n CTYAEHTY MPOAEMOHCTPHPOBATD | (U3 001Iero | KOHTPOJs
JOCTHTHYTBII ypoBeHb c(hOPMHMPOBAHHOCTH | pacyeTa 100 | (mopsaaKOBEI
KOMIIeTeHIIHH OayoB 51 HOMeEp
Ha JUCHUIUIMHY) Helpenmu  C
MHHHM. | MaKCHM. | Haydania
(mopor. Kypca)
3H.)
4, Pazgen 4. ®usuka koaedaHuil M BOJIH
4.1. AyoumopHnsie 3aHaAmuA
4.2. CamocmoamensHasa paboma cmyoenma
4.2.1. | 3agayn a8 camoctosTenbHOro pemenus Ne4 | 13 20 1-4
Hroro 6an108 no pasaenay Ned 13 20
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S. Paznen 5. OnTuka

5.1 Ayoumopnbie 3auamusn

5.1.1. | JlabopatopHas padbota Ne2-3ammura 6 10

5.2 Camocmoamenvuan paboma cmyoenma

5.2.1. | 3amauu JuIst caMOCTOsATENBpHOrO petrenus Ne5 | 13 20 1-4
Hroro 6aj0B o pazaeny NeS 19 30

6. Pasnen 6. KpanToBast pusuxa
Pa3gen 7. AtomMHas u saepHast pu3nKa

6.1 AyoumopHbsle 3aHAMUA

6.2 CamocmoamensvHaa paboma cmyoenma

6.2.1. | 3amauu JuIs caMOCTOATENBEHOrO perneHust Ne6 | 13 20 1-4
HToro 6aioB no pasaeaam Neb u Ne7 13 20
Hroro no o6s3aTeibHLIM BUaaM 3aHaTuii | 45 70
IK3aMeH 15 30
Hroro 3a 2 kype 60 100
HToro mo AMCHMIIHHE 120 200

II. [peMuajibHbIE BHABI A€ATENLHOCTH
(nJist yueTa npu onpeje/ieHHH PeATHHTA)
Hayunsle nyOJIMKalHH 110 TEME TUCLMILTHHBI 7

2. VYuactie B KOHQEpeHIHAX N0 TEME AUCHMIUIMHEBL 7

3. VY4acTre B npeAMETHOH OJMMIINAJE 6

[UToro 0noJHUTEIHHO NMPEeMHAJILHBIX 0aj1/10B 20
[ Beero nmo aucuunianxe (st peiiTUHIA) 220

Mepeson 6amioB GalibHO-PEITHHrOBON CHCTEMBI B  OLUEHKY MO 5-Ti  GajibHOH
«aKaJEMHUYECKO ) 1IKaJIe

Koauyecrro 6asnoB nmo bPC Ounenka (mo 5-tu 6a/IbHOH «@xaJeMHUYecKoiD»
mKaje)

90 u Gonee S - KOTITHYHO»

70+89 4 «xbpomo»

60+69 3 - «ymOBJETBOPHTEIBHO»

Menee 60 2 - «HEYNOBJIETBOPHUTEIILHO»

9.2 MeToanueckHe peKOMEHAAUHWH MO0 TMpPOBeJeHHI0  MNpoueaypbl
OleHHBAHMS 3HAHHH, YMeHHH W HaBBIKOB H (WJIH) ONbITa JAeATEJHLHOCTH,
XapaKTePU3YOIIHX 3TANB (OPMHPOBAHHS KOMNETEHUHH.

Pewenue 3a0au 015 camocmoamenvHol pabomyel OyeHuéaemcs.

Kaxxpnas 3ajiaua oleHuBaeTcs o gopmyie
_84A+6B+6(C

= N ,

rae

A = 1-cTyjeHT 3HaeT3aKOHbI PU3UKH, KOTOPBIM MOJUHHAETCS PUIHIECKHH
MpOLIECC, pACCMATPHBAEMblH B YCIIOBHH 3a/1a4H, U JI€TIA€T NIPABHIIbHbIH aHAIN3
3ajaun; A = 0—CTYJeHT He 3HAET 3aKOHBI (PHU3UKH.

B = 1 —caenan npaBuIbHBIN BIBOLYpaBHEHHsS (CHCTEMBI YPaBHEHHI),
oToOpaxaromuii JaHHbIH Gusndeckuii mpouecc;B = 0 — HeT BLIBOJA YPaBHEHUS.
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C = 1 —nonyd4eHo ob1Iee pelieHUEYpaBHEHUs UIPAaBUIIBHOE YUC/IEHHOE
3HAYEHHME MCKOMO# BEIMYMHBI B COOTBETCTBYIOIIMX eIMHHUIAX u3Mepennus, C = 0 —
OTBET HEINPaBUJIbHBIN.

N xonauyecTBO 3a/a4 B 3aJaHUH.

3awuma nabopamoprot pabomel oyeHUaemc.:
10 GatoB3acayXuBaeT CTyJAEHT, €CIIU

- 3HaeT TEOPHIO (PU3UYECKOTO SABJICHHS, pacCMaTPUBAEMOro B JJabOpaTOpHO#H
pabore;

- MPaBUJILHO COOMpaeT 3KCIEPUMEHTANIBHYIO YCTAHOBKY U MPOBOJUT H3MEPEHHE
(hu3MUeCcKON BEITUYUHBI,

- 3HAET CTAaTUCTHYECKUE METOJIBI 00pabOTKU pe3yIbTATOB U3MEPEHUS U HAXOAUT
MOrpeuIHOCTs U3MEPEHMUS.
6 GayuToB3acIyKUBaeT CTYJEHT, €CJIA

- He B IIOJIHOM Mepe 3HaeT U MOHUMaeT TEOPHIO (PU3UYECKOTO SABJICHU,
paccMmaTpuBaeMoro B jabopaTopHo# pabore;

- IPaBUIBHO COOUPAET IKCMIEPUMEHTANIBHYIO YCTaHOBKY U IIPOBOJIUT U3MEpPEHHE
GhU3NIECKON BEJIUUKHBI,

- HaXOJUT MOrPEeUIHOCTh U3MEPEHU.

3auer ¢ oueHkoil (nuddepeHIUaNbHBIN 3a4€T) ABJIAECTCA 3aKIHOYUTETbHBIM
3TANOM M3yYeHUs TUCHUILTHHBI «DPu3nka» Ha 1-0M Kypce U UMeET LEJbIO TPOBEPUTH
M OLIEHUTDH y4eGHYI0 paboTy CTYIEHTOB, YPOBEHb MOTy4EHHBIX UMHU 3HAHHI, yMEHHUE
MPUMEHATh KX K pEUICHHI0 MpPUKIaJHBIX 3ajad B oObeMe TpeOoBaHHH
00pa3oBaTENbHON  MPOrpaMMbl  Ha MPOMEXYTOYHOM dTane  (OpMHUPOBaHHSA
komnerenuuit OK-3, OK-7, OK-33, [1K-22, TIK-23.

K 3auéry ¢ OLEHKOM! JOMyCKalOTCs CTYJACHTHI, BBINOIHUBLINE BCE TPEOOBAHUA
y4e6HOM nporpaMmel. 3au€T NMPUHUMAETCS NMPENojaBaTe/ieM, BeAyIIUM 3aHATHA B
JIAHHOU TrpyMne Mo JaHHOM IUCLUMIUIMHE, B [OMOILb, PEUICHHEM 3aBeyHOLIETo
kadeapsl, MOTYT HasHauarbCs IperojaBaTeNy, BEAyIME 3aHATHS 0 JaHHOM
JIUCLIUTUTHHE.

Bo Bpemss MOATOTOBKM CTYJEHTBI MOTYT IIOJb30BaThbCs MarepUabHBIM
oGecrieueHreM 3a4éTa, NlepedeHb KOTOPOro YTBEPXKAaeTcs 3aBeAyIOLNM Kaeaphl.

3a4ér ¢ OLEHKOH MPOBOAUTCA B oObeMe MarepHana pabodyeil NMporpammbl
JUCLIMILIMHBI, U3YYEHHOTO CTyJlIeHTaMHU Ha |1-oM Kypce, B (hopMe yCTHOIO OTBETa Ha
TPH BOIIpOCa.

B Xxome mnoAroroBku K 3a4€Ty C OLIGHKOM HEoO0XOAUMO IIPOBOJHUTH
KOHCYJIBTALUH, MO0y K IalolMe CTyJeHTOB K aKTUBHOM camocTosTensHON pabote. Ha
KOHCYJIBTAI[MAX BBICKA3BIBAIOTCA YETKO c(hOpMYyJIMpOBaHHBIE TpeOOBaHHUA, KOTOpBIC
Oynyt mnpeabsBiiThcs Ha 3auére. KoHCynpTauMM JO/DKHBI peliars BOMPOCHI
TICUXOJIOTMYECKON MOATOTOBKH CTYJEHTOB K 3a4éTy, cO37aBaTh HYXXHBIH HacTpOW U
BCEJIATH CTYJIEHTaM YBEPEHHOCTb B CBOMX CHJIaX.

Dx3aMeH ABJISETCS 3aKIIOYUTENbHBIM 3TalloM H3Y4YeHUS JIUCLMIUIAHBI
«Du3rKa» B 3-M CEMECTPEH HUMEET LIEbI0 MPOBEPUTh U OLEHUTH yueOHYI0 paboty
CTYJIEHTOB, YPOBEHb MOJYYEHHBIX UMHU 3HaHUI, yMEHUE NPUMEHATh UX K PEUICHHIO
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MPaKTUYECKUX 3a]ay, OBJIajeHre MPaKTHYECKHMH HaBblKaMH B o0beMe TpeboBaHuUi
00pa3zoBaTeIbHON  MPOTrpaMMbl  Ha  MPOMEXYTOYHOM  dTane  (OpMUPOBaHUS
komnerenuuit OK-3; OK-7; OK-33; I1K-22; I1K-23.

DK3aMeH MO0 JAWCHUIUIMHE TPOBOAMTCS B  IEpUOA  MOJATOTOBKH K
3K3aMEHaLMOHHOM ceccun 3-ro ceMectpa oOyvenus. K sk3aMeny gpomyckarotcs
CTY/EHTBl, BHINOJHUBLINE Bce TpeboBaHus Yy4eOHOH mNporpaMmel. OJK3aMeH
MPUHMMAETCs MpernojaBaresieM, BEIyLIMM 3aHATHS B JaHHOW Ipymnie o JAaHHOH
IUCLMIIIINHE, a TakXe JEeKTOpPOM JaHHOro T[OTOKa, B IIOMOIb, PEIIeHHEM
3aBeyrouero kadeapoit, MOryT HasHadaThbCs [IPENOAABATENH, BEYLIHE 3aHATHS 110
JITAHHOM TUCLIUILINHE.

DK3aMeH MpoBOAWTCS B 00beMe Marepuana paboyel MPOrpaMMBl
JUCLUILTHHBI, U3yYEHHOro CTYIEHTaMu Ha 2-0M Kypce, 1o 6uieram B ycTHOH (opMe.
DK3aMeHalMOHHbIe OUITETHI COJIEPKAT JBa TEOPETUYECKUX BONPOCA M 3aja4a.

B xome MOArOTOBKM K JK3aMEHy MPOBOJAUTH KOHCYNbTAllMH, MOOYXAarouue
CTYIEHTOB K aKTHBHOH caMocrosrtesbHOM  pabore. Ha  koHcynbpranusx
BBICKA3BIBAIOTC  4YETKO CHOPMYJIHpOBAaHHbIE TpeOOBaHMS, KOTOpBIE OyAyT
NpeIbABIATECS Ha Jk3aMeHe. KoHcymbTallMM  JOJDKHBI  peliaTh  BONPOCH!
IICHUXOJOrHYECKOM MOJArOTOBKM CTYACHTOB K 3K3aMeHY, CO3/aBaTh HYXHBIH HACTpoH
U BCEJIATH CTYJEHTaM YBEPEHHOCTh B CBOMX CHIIAX.

9.3 TeMbl KypcoBbIX paboT N0 AHCUHIIHHE
B yueOHOM IutaHe KypCcOBbIEpaOOTHI HE IPELYCMOTPEHEI.

9.4 KoHTpo/ibHble BONpPOChI JJIA NPOBEAEHHS BXOAHOTO KOHTpPOJA
OCTATOYHBIX 3HAHHUH IO 00ecNeYHBAIIHM JUCUHILUIHHAM

Ilcuxonozus u nedazozuka

1. PackpoiiTe MOHSATHS «YEJIOBEK», KMHAUBUA», KHHIUBHIYATEHOCTEY.

2. ObocHyiiTe 00BEKT U IPEeAMET MICUXOJOTHH.

3. PackpoiiTe cBs3b MEAaroruky ¢ APYruMHu HayKaMH.

4. Jlalite ompeneneHue oOpa3oBaHMs Kak: a) oOLieuenoBeYecKod LEHHOCTH, O)
COLIMOKYJIBTYPHOro heHOMEHa, B) MeJaroryeckoro npouecca.

5. Omnpeaenure NOHATHS: a) earoru4eckyii npouecc, 6.) megaroruyeckas CUCTeMa,
B) MeIarorudeckoe B3aMMOJEHCTBHE, [) BOCMHTaHWe, x) oOydeHue, ¢)
nejaroruyeckas TEXHONIOTHS, XX) Mearoruieckas 3ajgaqa.

Mamemamuka

1. JIuneitHoe npocTpaHcTBO. JIMHEHHBIE OIIEPATOPEI.

2. l'eomerpuyeckue BeKTopsl. CyMMa BEKTOPOB. YMHOXEHHS BEKTOPA Ha YUCIIO.

3. CkanspHOe, BEKTOPHOE, CMELIaHHOE TMpOU3BEedeHUs] BEKTOpoB. JIBOiHOE
BEKTOPHOE MPOU3BEICHUE.

4. CucteMa nUHEHWHBIX ypaBHeHuit (Metox Kpamepa, meTox oOpaTHOI MaTpHIb,
metop ["aycca)

5. Tlpenen pynkuuu. beckoneuyHo Manble GyHKIHH.
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6. lupdepenumpyemolie pynkiuu. [Tponssoanas GpyHKIMM.
7. Heonpenenenusiit uurerpan. Meroasl nHTerpuposanust. OnpeeneHHbld HHTErpa
(onpenenenue, popmyna Hetotona-Jleiibnuiia).

9.5 Onucanne nokasarteJjiedl H KpHTEepHEB OLEHHBAHHUA KOMIETEeHUHH Ha
PA3JHYHBIX 3Tanax ux (bOpMHpOBaHHH, onHcaHHe WKaJl OUCHHBAHHA
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9.6 TunoBbie KOHTPOJIbHbLIC 3a/JaHUH I TIPOBEACHHUSI TCKYILICTO
KOHTpOJIAA H "[)OME?KyTO‘lHOﬁ ATTeCTALHH no Hroram OCBOCHUHA
AHCHHUIIJINHBI

9.6.11IpumepsnI 3a1aHNH A/t IPOBEIEHUN TEKYINEro KOHTPOJIA
CaMOCTOATEILHOH paboThbl CTY/A€HTa 10 PEHICHHIO THIIOBBIX 3a1a4

3aganue Nel, Mexanuka
1. CaMoneT NeTUT OTHOCHUTENBHO BO3yXa CO CKOPOCThIO Vo = 800 kM/4. Betep

JYET C 3amazaa Ha BOCTOK cO CKOpOcThio u — 15 M/c. C KaKko# CKOPOCTHIO V
caMoJieT OYJIeT IBUTaThCs OTHOCHTEJIBHO 3eMJTH M O] KaKUM YIiIoM? K
MepUHaHy Hajo JAEPXKaTh Kypc, YToObl nepeMelneHue 6b110: a) Ha for; 6) Ha
ceBep; B) Ha 3amaj; T') Ha BOCTOK?

2. Koneco pagnycoM R — 5 cM BpaliaeTcst Tak, 4TO 3aBUCMMOCTS YTJla TOBOPOTa
pandyca Kojeca OT BpEMEHH JaeTcs ypaBHeHHueM ¢= A + Bt + Ct+Dt, rae D
— 1 pag/c’. Jlns Touek, Nexamux Ha o0ozie Kojeca, HalTH H3MEHEHHe
TaHTeHI[HAIBHOTO YCKOpeHUs Aa, 3a eJUHUILLY BPEMEHH.

3. Ha criopTuBHBIX cOCTA3aHUAX B JICHUHTpaae CIOPTCMEH TOJIKHYI ApO Ha
paccrosuue 1; — 16,2 M. Ha xakoe paccTostHue |, OJIETUT TaKoe XKe S1po B
TaikeHTe MpH TO# ke Ha4YaJbHONW CKOPOCTH M IIPY TOM K€ YIJI€ HaKJIOHa €€ K
ropus3oHTy? YckopeHde cBobonHoro nanexus B Jlennurpaze g, = 9,819 M/c%, B
Tamkente g, — 9,801 M/c2.

4. Teno neXUT Ha HAKJIOHHON IJIOCKOCTH, COCTABIIAIOLIEH C TOPU30HTOM yTOJ
a = 45°. Ilpu kakoM mpeaebHOM KO3(Q(MHUIIMEHTE TPEHUS K TEJIO HAaYHET
CKOITb3UTB 10 HAKJIOHHO# mnockocT? C KakuM yCKOpeHHeM a OyneT
CKOJIB3MTh TENO I10 MIOCKOCTH, eciii Koahduuuent Tpenus k = 0,03 ? Kakoe
BpeMsl t oTpeGyeTcs I IPOXOXKAESHHS MPH ITUX YCIOBUAX yTH s — 100M?
Kakyro ckopocTb v 6yJeT UMeTh TeNO B KOHIIE ITyTH?

5. Ha aBTroMo0unb Maccol M 1 T BO BpeMs ABHXKEHHA AEHCTBYET CHJIA TPEHUS
F.p, paBHas 0,1 nelcTBYyrOUIEN Ha HETO CUJIE TSKECTH Myg. Kakyro Maccy m
OeH3MHa pacXoayeT JABUraTe)ib aBTOMOOUIIS Ha TO, 4TOOB! Ha MyTH s — 0,5 KM
YBENUYHUTh CKOPOCTH OT Vi — 10 kM/9 10 v, — 40 xm/4? K. a. nBurarens
n = 0,2, yaenbHag TermioTa cropanus 6ensuna g = 46 MJDx/kr.

6. Yenosek, CTOAIIMI Ha HETTOABIXKHOH TeNexke, OpocaeT B FTOPU30HTAIBHOM
HampaBJIeHUHU KaMeHb Maccoii m — 2 kr. Tenexka ¢ 4e10BE€KOM IMOKaTUIIach
Ha3aJ, U B [IEPBHI MOMeHT 6pocanus ee ckopocts 6b1a v — 0,1 M/c. Macca
TenexkHu ¢ yenoBekoM M 100 kr. HaliTu KMHETUYECKYIO SHEPTHIO
W, 6pornennoro kaMHs 4epe3 Bpems t 0,5 ¢ nocne Havayia JBHKEHHUS.

7. JlepeBsSHHBIM MOJIOTKOM, Macca KoToporo m; — 0,5 Kr, yaapsroT 0
HEMOABMKHYIO cTeHKy. CKOpOCTh MOJIOTKAa B MOMEHT yaapa v, — 1 M/c.
Cuuras KO3 PHIHEHT BOCCTAHOBJIEHHUS MTPH yape MOIOTKa O cTeHKY k — 0,5,

HaWTH KOJIMYECTBO TerwioThl Q, BhiaenuBiieecs npu ynape. (Kosbduurentom
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BOCCTAHOBJIEHUS MaTepuana Tena Ha3blBalOT OTHOLIEHHE CKOPOCTH MOCIIe
yJlapa K ero CKOpocTd JI0 yJaapa.)

8. I'pys maccoit m = 1 Kr, MojiBeLICHHEIH Ha HeBECOMOM CTepikHe uHo# | = 0,5
M, COBepIlaeT kojiebaHus B BepTUKaIbHON miockocTu. [Ipu kakoM yrie
OTKJIOHEHHs? CTeP)KHS OT BEepTUKAIA KUHETUYECKas SHEPrus rpy3a B ero
HixHeM nosoxednd W, 2,45 JIx? Bo ckonbKO pa3 NpH TaKOM yTiie
OTKJIOHEHHUS CUJIa HATSHKEHUs CTepikHs T B HIKHEM IMOJIoXeHUn 6oJibLie
CHJIBI HATSDKEHUS CTepKHs Ty B BEpXHEM NOJ0KEHHH?

9. W3 opyaust Maccoil m; = 5 T BeUIETaeT CHaps A Maccoi my = 100 kr.
Kunernueckas sgeprus cHapsiaa mpu Bbitete W, — 7,5 MJIxk. Kakyro
KHHETUYECKYIO dHepriu0 Wy mosydaeT opyaue BCIeCTBHE OTAa4u?

10.11Jap maccoit m = 1 kr KaTUTCs 6€3 CKOJIbXKEHUS, yAapsAETCsl O CTEHKY U
oTkaThiBaeTcsi oT Hee. CKOPOCTS 1Iapa JIo yjaapa o cteHky v 10 cm/c, nocrne
yaapau 8 cm/c. HaiiTi konmmdecTBO TernoTel Q, BelAEMBIIEECS TP yape
n1apa o CTEHKY.

3aganue Ne2, Moaekyasipuas ¢bu3nka 1 TepMOAHNHAMHKA
1. Tocepenune 0TKa4aHHOTO U 3allassHHOTO ¢ 00€MX KOHIIOB KaluuIspa,

PACTIONOKEHHOTO TOPU3OHTAIBHO, HAXOAUTCSI CTONONK PTYTH MIMHOK | = 20
cM. Ecniy kanusuisp nocTaBuTh BEPTUKAIBHO, TO CTONOUK PTYTH NEPEMECTHUTCH
Ha Al = 10 cM. JIo Kakoro aaBiieHus po ObLT OTKadaH Kanuisp? Jlnuna
kanumispa L — 1 M.

2. B cocyne HaxoauTcs yraekucnsii ras. Ilpu Hexoropoit Temneparype CTeleHb
JUCCOIMAIIMY MOJIEKYJT YIJIEKUCIIOTO ra3a Ha KHUCJIOPOJI M OKUCH yriepoja
a = 0,25 . Bo ckonbKo pa3s JiaBjieHre B COCY/e IPH ITHX YCIOBUAX OyeT
6oblle TOro JaBleHus, KOTOPOe UMeo Obl MecTO, €CIU ObI MOJIEKY JTbI
YIIEKUCIIOro ra3a He ObUTH JUCCOIMMPOBAHbI?

3. HaiiTu oTHOIIEHHE CpeTHUX KBaJPaTUIHBIX CKOPOCTEH MOJIEKYJI IeJlus U a30Ta
1pY OJINHAKOBBIX TeMIepaTypax.

4. JIns HarpeBaHusi HeKOTOpoil Maccel raza Ha At; = 50° C pu p — const
HeoOXO0AMMO 3aTPaTUTh KoMudecTBO TeraoTsl Q; — 670 Jhx. Eciu 3Ty xke
Maccy rasza oxnaauts Ha At, = 100° Cnpu V — const, To BbiJenseTCs
xonmudecTBO TertoThl Q; = 1005 JIx. Kakoe yncio cTeneHeil CBOOOABI 1 UMEIOT
MOJIEKYITBI 3TOTO rasa’?

5. Ha xako# BeicoTe h naBneHue Bo3ayxa coctasisieT 75% OT AaBlieHus Ha
yposHe Mopsi? TeMnepatypy Bo3ayxa CH4UTaTh IOCTOSHHOMN 1 paBHoi t = 0° C.

6. Haiitu cpeHIo0 auHy cBoGoaHOrO Mpobera (A1) MoJeKyN yrieKuC/Ioro rasa
npu Temneparype t = 100° C u gasnenuu p — 13,3 Ila. /luaMeTp moseKyn
yriekucnoro razad = 0,32 HM.
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7. Haittu cpefiHee YKCio CTOJNIKHOBEHHH (V) B €AMHUIYy BpPEMEHH MOJIEKYJT
yriekucioro rasa npu remneparype t = 100° C, ecnu cpefnss AnvHa
cBoboaHoro npodera (1)= 870 MKM.

8. Bo CKoNbKo pa3 yMEHBIIUTCS YUCIIO CTOJIKHOBEHUH (V) B € IMHULLY BpEMEHU
MoJIeKyJI AByXaTOMHOIO rasa, eciiu o0'beM rasa afiadaTHueckd yBeUIUTh B 2
paza?

9. Haiitu Maccy m a30Ta, IpolleAliero BejaeAcTBUe Jubdy3un yepes IoIaaKy
S =0,01 M” 3a BpeMs t = 10 ¢, ecliu rPaMEHT IIOCKOCTHU B HAIIpaBJICHUH,
NepreHANKYIIPHOM K Tlomanke, Ap/Ax = 1,26 kr/m*. Temneparypa asora
t — 27° C. Cpenuss anuHa cBo0ogHOro 1npobera MoseKyl azora (1) =

10 MKM.

10.Kakoit HauboJbIIIel CKOPOCTH V MOXKET JOCTHUYb JOXKAEBas Kallis JMaMeTpoM
D 0,3 mm? JuameTtp mosekyn Bozayxa d= 0,3um. Temneparypa Bozayxat —
0° C. Cuurarp, 4To ANs ROXKAECBOH Kallju clipaBe B 3aKoH CTokca.

3aganue Ne3, JneKTpoAHHAMHKA

1. Kakoit MUHHMAaJIBHBIH 3apsijl  HYXXHO 3aKpENUTh B HIDKHEH TOUKe
chepuyeckoii Nosoctu paguyca R, 4ToObl B none TshkecTH HeOONbIION MIapuK
Macchl m M 3apsaa Q HaxoQuJICs B BEPXHEH TOYKE IOJIOCTH B MTOJIOXKEHUU
YCTOMYMBOI0 paBHOBECHS?

2. Hapuc. 1 A4 — 3apsbxeHHas OeCKOHEUHas TIIOCKOCTh

U B — oHOMMEHHO 3apsOKEHHBIH HIapuK ¢ Maccol m ~ 0,4 T

MT ¥ 3apsiioM g — 667 nKn. Cuna HaTsHKeHUS HUTH, Ha B ¥,
xotopoii BucuT mapuk, I' 0,49 mH. Haiitu

NMOBEPXHOCTHYIO IIOTHOCTD 3apsfia ¢ Ha MIIOCKOCTH AA. mg

3. BecKOHeYHO AJIMHHBIM TOHKHI NMPOBOJHUK PaBHOMEPHO 3apsDKEH C JIMHEHHOM
nnotHocTsio 10-9 Kin/eMm. HaltTu Hanpsox€HHOCTB M TOTEHIMA
3NIEKTPUUECKOro Mofisl Ha paccTosHuM r=10 cM OT npoBoJa.

4. DNeKTPOH, NPOHs B INIOCKOM KOHAEHCATOpe NyTh OT OJHOH ITaCTHHBI 10
Iapyroi, npuobperaeT ckopocTs v = 106 M/c. PaccTosnue Mexy
nnactuHamu d — 5,3 MM, Haiitu pasHocts noteHuuanos U Mexay
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MIaCTUHAMH, HAPSHKEHHOCTD £ 37IeKTPUYECKOro Mo BHYTpH KOHACHcaTopa
Y TIOBEPXHOCTHYIO MJIOTHOCTB 3apsja ¢ Ha MIacTHHAX.

5. JlBa mapajteJIbHO COEAUHEHHBIX dJIEMEHTA C
onuHaxkoBeiMu DJIC €; = €, = 2 B v BHyTpeHHUMH — -
comporuBieHusMu rl - 1 Om u r2 — 1,5 OM, 3aMKHYThI Ha |
BHelHee conpoTtuiaeHue R — 1,4 Om. Halitu Tok B
KQKJIOM M3 3JIEMEHTOB U BO BCEH LIETIH. R

T:q

o

6. U3 nposonoku mmHoi € — 1 M cienaHa kBagparHas pamka. [1o paMke Tever
tok [ — 10 A. HaiiT HanpspkeHHOCTh - MarHWTHOTO MOJIs B LIEHTPE PAMKH.

7. Karymka nauaoi £=30 cm umeer N=1000 ButkoB. Haiitu Hanpsxennocts H
MarHUTHOTO TOJIs BHYTPU KaTyLIKH, €CJTH N0 Hell mpoxoauT Tok [=2 A.
JlnaMeTp KaTylIKH CYATATh MaJbIM 110 CPaBHEHHIO C €€ IJTMHOM.

8. B onmHopomHOM MarHWuTHOM mnoyie ¢ uHayKuued B= 0,5 Tn nsixercs
PaBHOMEPHO NMPOBOAHKK AnkHO# {= 10 cM. [To mpoBoxHUKY TeueT TOK [ =2 A.
CkopocTe  IBWXEHHS  mpoBogHMkav= 20 cm/c W  HampaBjeHa
NepreHauKyJISpHO K  HampapleHHIo  MarHutHoro  nons.  Haiitu
paboTy A nmepemellleHUss TPOBOAHMKA 3a Bpemsat— 10 ¢ M MOLIHOCTH P,
3aTpadeHHyIO Ha 3To nepeMelieHue. Halitn MHIylMpOBaHHYIO B TIPOBOAHUKE
S/1C.

9. /IBa npsMoNrHeHHBIX OECKOHEYHO MJIMHHBIX TIPOBOJAHHKA PACIOJIOKEHBI
napajienbHo Ha paccrosHud d=10 cm apyr ot apyra. [1o npoBoAHMKaM TEKyT
toku I[,=[,=5 A B TNpPOTUBONONIOXKHBIX HampasneHusx. HadTu Moxymb u
HanpaBJieHHe HanpsHkeHHOCTH H MarHUTHOrO moss B TOYKE, HaXOAsIueHcs Ha
paccrosiHid a=10 cM OT KaXJ0ro MpoBOIHHUKA.

3ananne Ned. PH3HKA KOTeOaAHHI H BOJIH

1. HancaTs ypaBHEHHE rapMOHHUYECKOr0 KOJe0aTeIbHOro JBHUIKEHHS C
aMIUTUTY0H A 5 M, ecyi 3a Bpems t — 1 MuH coBepmaetcs 150 konebannii
¥ HayajbHas (asa konedanud ¢ = m/4. HauepTuth rpaduk 5TOr0 ABHKEHUS.

2. AMmuTyna rapMoHndeckoro kone6anus A — 5 cm, nepuon T — 4 ¢. Haiitu
MaKCHMAJIbHYIO CKOPOCTD Vi, KOJEOMIOIENCS TOYKH U €€ MaKCHUMaJIbHOE
YCKOPEHHE apax.

3. ApeoMeTp Maccoit m=0,2 Kr miaBaeT B )KUAKOCTHU. Eciiu morpy3uTs ero
HEMHOTO B )KHIKOCTb M OTITyCTHTb, TO OH HAYHET COBEpIIaTh KOJeOaHus ¢
nepuogom T=3,4 c. Cuuras koneGaHus HE3aTyXalOUIMMH, HAWTH TNIOTHOCTh
KMIKOCTH p, B KOTOPOH Tu1aBaeT apeoMeTp. JlnameTp BEpPTUKAIBHOM
IWTHHAPHYECKOH TpyOKH apeomeTpa d=1 cM.

4, TTpu oMoy 3X0J10Ta u3Mepsitach ryonHa mops. Kakosa Oblina riry6uHa
MOPs, €CJTH TTPOMEXYTOK BPEMEHHU MeXAY BOSHUKHOBEHHEM 3BYKa U €ro
IPUEMOM OKa3zalics paBHbeIM t = 2,5 ¢? CxximkaeMocTb Bozipl f = 4,6

10720 MTa~?, motHocTs MOpckoi Bombl 1,03+10% xr/n’,
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. Ha#iTi cKkopocTh ¢ pacnpOCTpaHeHHUs 3ByKa B MeJH.

6. KonebaTenbHbIH KOHTYP COCTOUT U3 KoHIAeHcaTopa eMKOCThio C =25 HD U
KaTyIIKH ¢ MHAYKTHBHOCTBIO L 1,015 I'n. OOKnanky koHAeHCaTOpa UMEIOT
3apsig q — 2,5 MxKn. HanicaTs ypaBHeHHe (C YHCTIOBBIMU KOI(DGULMEHTaMN)
M3MeHeHMs pa3sHocTH noTeHnnanoB U Ha 06knajikax KoHJeHcaTopa ¥ Toka I B
nery. HaliTy pazHOCTh MOTEeHUMANOB Ha 00K/IaIkax KOHJeHcaTopa U TOK B
uery B MoMeHTHI BpeMenu T/8, T/4 u T/2. TlocTponTs rpaguku 3THX
3aBUCHUMOCTEN B Mpejenax 0AHOro nepuoa.

7. KonebaTenbHBII KOHTYpP COCTOMT M3 KOHAeHcaTopa eMKocThio C = 2,22 HO ¢
KaTymKu aauHol | — 20 cM U3 MeHO# nposonokyu anametpom d - 0,5 MM.
Haiitu norapudMuveckuii JekpeMeHT 3aTyxanus N konebaHU#H.

8. Katymika anusol 1=25 cM 1 paanycoM r=2 cM uMmeeT o6mMoTky n3 N=1000

BHUTKOB MeIHOMN MPOBOJOKH, IUIOIIALE I0NIePeHHOr0 CeYeH s KOTOpo s=1

MM, KaTylka BKIIOueHa B Lielb lepeMeHHOro ToKa 9actotoi v=50 ['u. Kakyro

4acThb MOJIHOTO COMPOTUBJIEHUS Z KaTyIIKHU COCTaB/IsAET aKTHBHOE

conpoTuBieHre R 1 MHAYKTHBHOE conpoTusnenne X, ?

Pasznea S. BosiHoBas onTuka

1. B onbiTe FOHra oTBEpCTHS OCBEMIAINCH MOHOXPOMATHYECKHM cBeTOM (A= 600HM).
PaccTosiHue Mexy oTBepcTHsiMU d — | MM, pacCTOSIHUE OT OTBEPCTHH 10 SKpaHa
L 3 M. HaliTu nonoxeHue Tpex MePBLIX CBETIBIX MOJIOC.

2. B onsite ¢ 3epkanamu OpeHelst pacCTOSHUE MeX1y MHUMBIMH H300paXKeHUsIMH
nctounrka ceeta d — 0,5 MM, paccTosiHMEe 10 3KpaHa L — 5 M. B 3eneHoM cBeTe
MONYYHINCH HHTEP(EPEHIIMOHHEIE [ONOCH, PACIIONIOXEHHHBIE Ha PaCCTOSHAN | =5
MM JpyT OT Apyra. HaliTu 1nMHy BOJHBI? 3€JI€HOTO CBETA.

3. VcraHoBKa JUIg NonydeHus Konen HploToHa OCBeIIaeTCss MOHOXPOMATHIECKHM
CBETOM, MaIaFOILM 110 HOPMAaJIH K MOBEPXHOCTH IIacTHHKH. Habntonenue
BeJIeTCA B OTPaXXEHHOM cBeTe. Pasinychl IByX COCEIHUX TEMHBIX KOJIELl PaBHBI Iy =
4,0 MM ¥ It — 4,38 MM. Paanyc xpuBu3Hbl THH3BI R — 6,4 M. HaiiT nopsiikoBele
HOMeEpa KoJell ¥ JUIMHY BOJIHBI? NaJalolllero CBeTa.

4. Ha MBIIBHYIO IUIEHKY MaaeT Oenblii cBeT Moj| yrioM o — 45° K NOBEPXHOCTH
nnénku. [Tpn kakoll HauMeHbLIeH TONIMHE /1 TUIEHKN OTPaXXEHHBIE JIy4H Oy 1y T
oxpatieHsl B xentsiii et (A 600 HM)? ITokasaTenb NpeaoMICHUS MBUIBHOH
Boael n — 1,33.

5. Haittu paguychl ry nepBbIX ATH 30H DpeHens, eCli pacCTOsSHNE OT UCTOYHHKA
CBETa JI0 BOJIHOBOH MOBEPXHOCTH @ = 1 pacCTOAHME OT BOJIHOBOH NMOBEPXHOCTH
0 Touky HabmogeHust b — 1 m. J{nuna BonHel cBeta A 500 HM.

6. Ha nudpakunoHHyIO peuieTKy HOpMallbHO MajaeT MMy90K CBETa OT paspsiHON
TpyOKH, HarmojiHeHHOW renneM. Ha Kakyro TMHUIO 7; B CIIEKTpe TPEThEro MnopsjaKa
HaK/a/BIBaeTCs KpacHas NuHUs renus (A, 670 HM) CrIeKTpa BTOPOro nopsjaka?

7. 3putenbHas TpyOa roHHOMETpa ¢ AMPPAKLUOHHON peIeTKON NOCTaBIeHa MO
yrnom A — 20° x ocu konnumaropa. [lpu 3ToM B nosie 3penus TpyObl BUAHA
KpacHasl TMHUs creKkTpa renns (A, 668 uM). Kakopa noctosnnas d

34



AMQPAKIMOHHOM PEILETKH eCIH MO TeM XKe YoM BUIHA M CUHAS JTUHUS (A
447 um) Gonee Beicokoro nopsaaxa? Hanbonbumi Mopsaox cnexTpa, KOTOpPbIM
MOHO HabronaTh pH MOMOIIHM peieTky, k — 5. CeeT nagaeT Ha peleTKy
HOPMAJIBHO.

8. Haittu yron iy monHOM nossipu3aliiy [TpH OTPaKEHHWH CBETa OT CTEKIIa,
nokasatesib fpenomMieHus koroporon 1,57.

9. JIyd cBeTa POXOIUT Yepe3 KUIKOCTh, HAJUTYIO B CTEKIAHHBIN (n = 1,5) cocyn, u
oTpaxkaeTcst oT AHa. OTpakeHHbIN JIyY MOJHOCTHIO MONSPU30BaH MPpH MaAECHUs €ro
Ha JHO cocyaa noj yriiomip — 42°37'. Haiitu nokasaTesb MpeioMIeHHs
xunkocty. IToa KaKuM yriioM i IoJDKeH Nmajaath Ha JHO cocya JIyd CBeTa, Uy ILH
B 9TOM >KHJIKOCTH, YTOOBI HACTYITMIIO MTOJIHOE BHYTPEHHEE OTpakeHUe?

3ananue Ne6. Kpanrosas ¢puzuka. AtomHas ¢pusuka

1. Kakyro moutHocTh N usnyuenns umeeT Connue? Usnyyenne ConHia c4uTaTth
OJIM3KUM K U3TY4eHHIO aOCOIIOTHO YyepHoro Tena. TemnepaTypa MOBEPXHOCTH
Connua T — 5800 K.

2. JluameTp BOonb(PpaMOBO# CIIMPaNy B aneKTpudeckoi nammodke d — 0,3 MM, AnvHa
criupanu | — 5 cm. Tpu BKIIFOUEHHMH TaMITIOYKH B ceTh Hanpskenuem U — 127 B
yepes namnouky Tedet Tok I — 0,31 A. Haiitu remnepatypy T cnimpanu. Cuntars,
YTO 110 YCTAHOBJIEHUH PAaBHOBECHS BCE BBIJEJAIOUIEECS B HUTH TETIO TEPSETCS B
pe3ybTaTe u3nydeHus. OTHOLICHHE SHEPreTUYEeCKHX CBETUMOCTEH BOJIb(ppama 1
abCOJIIOTHO YepPHOIo Teja i JaHHOo# TeMnepatypbl k — 0,31.

3. Temnepatypa T a6CoOMOTHO YepHOTO Tejla U3MEHUIAch Npu Harpesanuk ot 1000
10 3000 K. Bo ckonbko pa3 yBenu4miIach [IpH 3TOM €ro SHepreTH4ecKast
cBeTUMOCTh R,? Ha cxo/bko H3MeHUIach JIJIMHA BOJIHBI, HA KOTOPYIO IIPUXOAUTCS
MaKCHMYyM CIEKTPabHOM MIIOTHOCTH 3HepreTHyeckoi ceeTumocT? Bo ckobko
pa3s yBeJIMYMIach €ro MaKCHMajlpHas CIeKTpallbHasl MIOTHOCTh SHEPreTUHeCKOH
CBETUMOCTH I'p?

4. DNeKTPOH HAXOIUTCS B OJTHOMEPHON MPSAMOYTOJIbHOMN MOTEHIIHATBHON sIME C
aBCOJIIOTHO HEMPOHHULIAeMBIMU CTeHKaMu. HaW T liMpuHy MBI, €CJIM Pa3HOCTb
SHEPrUU MEXIY YPOBHSME ¢y, = 2 U n, = 3 cocTaBnser AE = 0,30 3B.

5. C KaKoif CKOPOCTBIO V JIOJKEH [IBUTATHCS HJIEKTPOH, YTOOBI €ro MMITYJIbC ObLI
paBeH UMITYJIbCY (OTOHA C UIMHOM BOJMHBI A = 520 HM?

6. ITpu BBICOKMX IHEPIHAX TPYJAHO OCYINECTBUTD YCIOBUS JIJisl H3MEHEHUS
HKCMO3UIIMOHHOMN [103bl PEHTT€HOBCKOTO M raMMa-HU3Jly4eHUH B PEHTIeHax,
M03TOMY JIOITYCKAeTCs MPUMeHeHHe PEHTIeHa KaK eJMHHLBI 03bl JJIs U3y4eHUH
¢ sHeprueit kBaHTOB 10 A= 3 M»B. Jlo xako# npeaenbHON ATHHBI BOJHBI
PEHTIEHOBCKOTO H3Jly4eHHs MOXHO YIOTPeOIATh PEHTIeH?

7. PeHTreHOBCKME JIY4H C JJIMHOM BOJHBI Ag = 20 MMM HCIBLITEIBAIOT KOMITOHOBCKOE
paccesHue nox yrioMm ¢ = 90°. Haiiti u3MeHenne AA IIHHBI BOJIHBI
PEHTIEHOBCKHX JIydeil MpH paccessHUH, a TakkKe SHEPruio We U MMITYJIbC
3J€KTPOHAa OTHA4H.
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8. HaiiTi HauGONBIIYIO JUIMHY BOJHBI A,y B YIBTpaduoneToBol 06acTu CeKTpa

Bojiopo/ia. Kakyro HaUMEHBIIYIO CKOPOCTb Vpin JIOJDKHBI HMETB JIEKTPOHBEI, 4yTOOBI
npu Bo30YXKACHUH aTOMOB BOJOPO/Ia YapaMH dJIEKTPOHOB MOSBUIIACE 3T TUHUA?

9.6.2 IlpumepHblii mepeveHb BONPOCOB /A MpoBeleHHs] TeKYIero

KOHTPOJIsl YCIIeBaeMOCTH MO Ja00pPaTOPHBIM 3aHATHAM

JIP Nel Teopus norpeuHoctedt. [Ipocteiiime usMepeHus

el

o N

9.

UTo Ha3bIBAETCH U3MEPEHHEM (DH3UYECKOH BETUIHHBI?

Kakoe usmepeHue Ha3biBaeTCs MPIMBIM?

Yto Ha3bIBAETCS JCHCTBUTENBHBIM 3HAYEHHEM (PU3NUECKOH BETMYMHBI?
Yro Ha3bIBaETCS aOCOMOTHOM, OTHOCHTENBHOMN MOrPELIHOCTHIO H3MEPEHHS
[ToueMy BO3HHKAIOT MOrPEIIHOCTH U3MEPEHHUH?

Yro Takoe aGCOMOTHAS ITOrPEIHOCTD?

YTo Takoe OTHOCHUTEJbHAS MOrPEIIHOCTD?

UYTo TaKoe JJOBEPUTEIbHBII HHTEPBA?

Kak Mpou3BoAiT OKPYIJIEHHE YHUCIIOBOTO 3HaYeHHs CPEJTHETO
apugpMeTHYeCKoro?

CKoJBKO 3Haualux udp OCTaBISETCS B OKOHYATEILHON 3alTUCH MMOTPELUHOCTH
pe3yJbpTata u3MepeHus?

10.Kakoe u3MepeHue Ha3bIBAETCS KOCBEHHBIM?
11.Kaxk onpeenseTcs MOrpelHOCTb Pe3yIbTATOB KOCBEHHBIX H3MEPEHUH?

JIP Ne2 HMccnenoBaHue CBOMCTB MMOJIIPH30BAHHOIO CBETA

(U8}

Kakue CBETOBBIE JIYYH HA3bIBAIOT: &) €CTECTBEHHBIMH; O) MOIAPH30BaHHBIMY; B)

YaCTHYHO MOJIAPU30BAHHBIMHU? T) TIIOCKO-TIOIAPU30BAHHBIMH; 1) SJUTHITTHHECKH
TMOJISPU30BAHHBIMH; B) MOISPU3OBAHHBIMY IO KPYTY?

Kakyo BeTMUHHY HAa3bIBAIOT CTEMEHBIO TMOAPH3AIUH CBETOBOTO Jy4a? Yemy
paBHa CTeNeHb MOJIAPH3alMK: ) ECTECTBEHHOIO JIy4a; ) MiocKo-

MOJIAPAU30BAHHOTO nyqa?

Kaxoit mpuGop Ha3bIBaETCA MOJSIPU3ATOPOM, aHATTH3ATOPOM?

M306pa3uTe pacroyioKeHue Jy4el B cilydae Mojy4eHus MIoCcKo-
TOJISPU30BAHHOTO CBETA MPH OTPAKEHUH OT AndJieKTpHuKa. Kakoi us ny4eit B
3TOI CXeMe: a) eCTeCTBEHHBIH; 6) YACTHYHO MOJSIPU30BAHHBIN; B) TJIOCKO-
MOJIIPU30BAHHBIN ?

Chopmynupyiite 3akoH bproctepa. [Ipa KakoM COOTHOIIEHHH YIJIOB MaJi€HHUS U
TNpeJIOMIIEHHS] CBETOBOTO JTyda HabJIIoAaeTCs MoJiHas MoJispu3alius CBeTa Mpu
OTpa)KEHHH OT AUIJIEKTPUKa?

B ueM 3axJr0O4aeTCs ABJIEHHE JIBOMHOIO Jy4YenpeIoMIIEHUS U KaK OHO
o6bsacHseTcs? Kakoe HanpasiieHue B KPUCTaJLIIEe HA3BIBASTCS ONTHYECKOH OChIO?
Cdhopmynupyiite 3akoH Maitoca.
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9.6.3 IlpumepHblii mNepeveHb BONPOCOB K 3a4eTy ¢ OUEHKOH 1
NnpoBeJeHHs] NPOMEKYTOUHOI0 KOHTPOJIsi 110 NNCUHILIHHE

Mexanuka

1. OcHOBHBIE TOHATHS KHHEMAaTHKM TMOCTYNATelbHOro JBH)KCHHS:
CKOPOCTh, YCKOPEHHE, TPACKTOPHS, ITyTh, LIEHTp Macc. CHCTEMBbI KOOPUHAT.

2. BpamarensHoe aBixkeHue. LleHTpocTpeMHTENBHOE (HOPMAJIBLHOE)
yCKOpeHHe, YIIoBasi CKOPOCTh, YITIOBOE YCKOPEHHE, painyC KpHUBHU3HEL

3. JlunamMuka. MarepnansHas Touka. Cumma. Macca.  HMmmynsc.
Huepumanbible cucTeMbl 0TC4€Ta. 3akoHEI HBIOTOHA.

4. I1-o#i 3akoH HetoTOHA. 3aKOH COXpaHEHUsI UMITYJIbCA.

5. PeakTHBHOE IBMXEHHE. YpaBHEHHE IBWKEHUS TeNa C INEPEeMEHHOU
Maccoil.

6. Bnusko- M ganbHodedcTByroume cuibl. Cuibl TpeHus. CHIlbl
YIpYrocTH. 3aKOH BCEMUPHOTO TATOTEHUSL.

7. KocMuueckne CKOpOCTH.

8. PaGora. KwuHerndeckas ¥ IOTEHIMalbHas JHEPruU. 3aKOH
COXpaHEeHHUs MEXaHUYECKOI JHEPTUH.

9. LleHTpanbHEBIN yaap.

10. OCHOBHOM 3aKOH JWHAMHKa BpallaTeIbHOr0 ABMXXEHHs. MOMeEHT
cunbl. MoMenT ummnyibca. MomeHT nnepuun. Teopema [roiirenca-Ilteinepa.

11. KuHetnyeckas sHeprus Bpalllalollierocs Tea.

12. 3aKoH coXpaHEeHHs MOMEHTA UMITyJIbca. I'MpocKor.

13. I'apMonuueckne KojeGaHWUs M HMX [apaMeTphl. YpaBHEHMs
KoJeGaHni NPYXUHHOTO, MAaTEMATH4YECKOr0 U PH3NUECKOro MasgTHUKOB.

14. CoOcTBeHHBIE W BBIHYXACHHbIe  KoneOaHusA.  3aryxaroliue
koneGanus. Pezonanc.

15.  Ilpunmun otHocutenbHocTn [ammnes. IlocTynatel crnenranbHOH
TEOPHUH OTHOCUTENBHOCTH.

16. IIpeobpasosanns JlopeHua. OTHOCHTENBHOCTh DPACCTOSHHA U
IPOMEKYTKOB BPEMEHH.

17. CBsi3b Macchl ¥ IJHEPIUMU.

TepmonnHaMuka

18. Hzonpouiecchl. 3akoHbI HACANTBHBIX Ia30B

19. MorekyIapHO-KHHETHYECKAsE TEOpUst (OCHOBHBIE — MOJIOKEHHUS).
3akoH ABoragpo. YpasHeHue Knaneiipona-Knaysuyca.

20. Pacnpenenenvie Maxcsenna monekyn Mo ckopoctsaM. Cpeduss
ckopocTb. CpefiHsis KBaApaTUYHasi CKOPOCTh.

21. bapoMmeTtpuueckas ¢popmyna. Pacipenenenue bonbsumana.

22. Jndbdysus. BayTpeHHee TpeHHe. TeIutonpoBOAHOCTh. Y paBHEHHS
JUTSL OTIMCAHHUS 3THUX TPOLECCOB.

23. Tennoémkocts U e€ Buasl. Popmyna Maiepa.
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24. [TepBoe HauanO TEPMOAMHAMUKH.

25. Anuabatnueckuii nponecc. @opmyna Ilyaccona. Pabora B m30- u
aznabaTUYecKuX Mpoleccax.

26. MoekyIsspHO-KHHEeTHYeckass Teopust TemIoéMKocTu. CreneHu
CBOOOIBI.

27. Kpyroseie npoueccel. Lluxi KapHo.

28. Cratuctuyeckuii cMbich s3uTponuu. @opmyna Knaysuyca.

29. BTopoe Hayano TepMOIUHAMHKH.

30. Peansuple rasel. M3otepmbl Onuproca. YpaBHeHue Ban-nep-
Baasnsca.

31. Oddexr Jxoyns-Tomcona. CxmxeHue razos.

32. Xunkocru. [ToBepxHocTHoe HaTspkeHHe. Popmyra Jlamnaca.

33. Ctpoenre TBEPABIX TeN. ODHEpPrusi MOJIEKYJ Trasa, >XHIKOCTH U

TBEPIOroO Tea.

9.6.4 IlpumepHblii nepedeHb BOMPOCOB K JK3aMeHY /Ui [pOBeleHUs
NPOMEKYTOYHOr0 KOHTPOJIst 110 AHCIHIIHHE
DNeKTpoJMHAMHUKA

3akoH KyioHa.

HanpskeHHOCTb 3JIEKTPUYIECKOT0 MOJIA.

Dnektpudeckoe noje. HanpspkeHHOCTH Modst.

[TpuHIMN CyNeprno3uLIMU 3NEKTPUIECKUX MOJIeH.

IMorok HanpspkeHHocTH. Teopema OcTporpaackoro—Iaycca s

3JIEKTPOCTATUYECKOTO MOJISI B BAKYYME.

6. Pabora, coBepluaemas CHIaMHU 3JIEKTPOCTATHYECKOTO NOJIsA MpH

nepeMelIeHHH B HeM 3JIEKTPUYECKOro 3apsa.

[ToTeHLIMa NEKTPOCTATUYECKOTO MOJISL.

8. Ilpumepsl npumeHenus TeopemMsl Octporpaackoro—Iaycca k pacyery
3JIEKTPOCTATUYECKUX MOJIEH B BaKyyMe.

9. JlurnosbHBIE MOMEHTBI MOJIEKYJT JUIJIEKTPHKA.

10.ITonspusauns qUITEKTPUKOB.

11.Teopema Octporpaackoro—I aycca . 1151 3JIEKTPOCTATHYECKOrO MOJIS B
cpene.

12.YcioBus IS 3JIEKTPOCTATHUECKOrO MOJIs HAa FPaHULIE pa3Jena
HU30TPOMHBIX TUIIEKTPUUECKUX CPEL.

13.ITpoBOAHUMKH B 3JIEKTPOCTATUUECKOM MOJIE.

14.251eKTPOEMKOCTb YEAUHEHHOT'O MPOBOAHHUKA.

15.B3anmuas emkocts. KoHeHcaToph!.

16.2Heprus 3apsKeHHOr0 MPOBOJAHUKA U JJIEKTPHYECKOro MNOJA.

17.IToHsiTHe 00 3JIEKTPUYECKOM TOKE.

18.Cuna ¥ nJIoTHOCTh TOKA.

19.0OCHOBBI KJTaCCHYECKOU IJIEKTPOHHON TEOPUH JJIEKTPOIPOBOJHOCTH
METaJJIOB.

20.CTopOHHME CUJIBL.
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21.3akonsl OMma u [pxoyns—IJlenuna.

22 .IlpaBuna Kupxroda.

23.3akonsl anekTponusa Oapanes, DNEKTPOIUTHYECKAS JUCCOHAIIUA.

24.ATOMHOCTB JJIEKTPUUYECKHX 3apAI0B.

25.25eKTPONUTHYECKAs TPOBOAUMOCTD XKHAKOCTEH.

26.271eKTPOIPOBOJHOCTh 'a30B.

27.I1ousTie 0 pa3IUYHBIX THIIAX ra30BOT0 paspsja.

28.HekoTopsie cBeieHU O MiIa3Me.

29 MaruuTtnas nuaykius. Cuna JlopeHua.

30.3akon Amrmepa.

31.3akon buo—CaBapa—IJlamaca.

32.HekoTopsle mpocTeiiimye NnpUMepbl MArHUTHEIX ITOJIeH B BaKyyMe.

33.MaruuTHoe B3auMOAENCTBHE TPOBOIHUKOB ¢ TokaMH. KOHTYp ¢ TOKOM B
MarHMTHOM IIOJIE.

34.3aK0H MOJIHOTO TOKA JJIsI MArHWUTHOTO IT0JIS B BAKyyMe.

35.Maruuthbli notok. Teopema Octporpanckoro—I aycca s MarHuTHOro
ToJsl.

36.PaboTa nepeMenieHys NPOBOJHUKA C TOKOM B [IOCTOSHHOM MarHWHTHOM
noue.

37./IBMKeHre 3apsKEHHBIX YaCTHLl B IOCTOSHHOM MarHMTHOM TIOJIE.

38.5Bnenne Xoina.

39.Y nenbHBIN 3apa] yacTHll. Macc-CrieKTPOMETPHSL.

40.Y cKopHUTEeIHN 3apsHKCHHBIX YacTHIL.

41.MarauTHble MOMEHTHI 3JICKTPOHOB H aTOMOB.

42.ATOM B MarHUTHOM I10JI€E.

43.]/lnaMarHeTUKY ¥ NapamMarHeTHK® B MarHUTHOM T1OJI€.

44 MarsauTHoO€ IoJI€ B BELECTBE.

45.DeppOMarHeTUKH.

46.Y cioBus 1 MArHUTHOTO ITOJIsSl HA FPaHule pa3jielia H30TPOITHBIX CPEX.
MarsuTHbI€ LIENH.

47.OcHOBHOH 3aKOH 3JIEKTPOMAarHUTHOM WHAYKLIHH.

48.51Bnenre CaMONHYyKIHH.

49.B3aumHas HHAYKLHS.

50.DHeprusi MArHWTHOTO MOJIS| B HE)EPPOMarHUTHON H30TPOITHOH Cpefie.

51.3aKoH COXpaHEHHs SHEPTHH JJIS MATHUTHOTO MOJIs B HEPEePPOMArHUTHOH
cpene.

52.001mas xapakTepucTuka Teopuu Makcsea.

53.T1lepBoe ypaBHeHue MakcBeia.

54.Tok cMmemeHus. Bropoe ypaBHenue Makcseia.

55.TpeThe u yeTBEpTOE ypaBHEHU MaKcsea.

56.ITonHas cucrema ypaBHeHUH Makcseiia JUIst 3J1€EKTPOMArHHTHOTO MOJIA.

Kosebanus ¥ BOJIHEI
57.I'apMonuyeckue KoiedaHus.
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58.MexaHu4ecKHe rapMOHIYECKUE KoleOaHusl.

59.CBoboaHble rapMOHHUYECKUE KoJeOaHUs B JIEKTPUIECKOM
K0JIebaTeIbHOM KOHTYPE.

60.CoxeHre rapMOHUYECKUX KOJIeOaHUM,

61.3aTyxarouue KojaedaHus.

62.BbIHYXIeHHbIe MEXaHUYeCKHe KOoJIeOaHusl.

63.BrinyX/IeHHbIE JJIEKTpUIEcKUe KoyeOaHusl.

64.ITpoosibHbIE ¥ MOTIEPEeYHbIE BOJIHBI B YIIPYTOH Cpejie.

65.YpaBHeHuUe Oeryllieil BOJHEI.

66.Ma30Bast CKOPOCTh U JHEPTHUsl YIIPYTHX BOJIH.

67.1TpuHIMn cyneprno3uyu BosiH. ['pynmnoBas CKOpoCTs.

68.Murepdepenius BonH. CTosiure BOJIHBLL

69.9ddext lomepa B aKyCTHKe.

70.CBoicTBa 3JIEKTPOMArHUTHEIX BOJIH.

71.2Heprus 21eKTPOMarHU THHIX BOJIH.

72.W3nyyeHue 31eKTPOMAarHUTHEIX BOJIH.

73.11Ixana 31eKTpPOMarHUTHBIX BOJIH.

74.0TpakeHue U MpeJIOMIICHUE 3JIeKTPOMAarHUTHEIX BOJIH Ha rpaHulle
paszzena IByX OU3JIEKTPUIECKUX Cpel.

75.9ddext Jomnepa 1nst 371eKTPOMarHUTHBIX BOJIH.

Onruka

76.3aKoH NPSAMOJIMHENRHOTrO PaCpOCTPaHEHUs CBeTa. 3aKOH He3aBUCHUMOCTH
CBETOBBIX JIydeil. 3aKOH OTpakeHUs CBeTa. 3aKOH IpeJIOMIICHHUs! CBeETa.
3akoH oOpaTUMoOCTH CBeToBbIx Jyded. [lokasaTenb npesoMIeHUS.
[TotHOe BHYTpeHHEE OTPAKEHHUE.

77.Teopust uCTeYeHUs1, BOJIHOBAs TEOpHsl. 3aBUCUMOCTb MKy MOKa3aTeIeM
MpeoMJIeHHUS] U CKOPOCTBIO CBETa B BeLIECTBE.

78.IMpunuun Pepma. OnTuyeckast IJIUHA My TH.

79.CkopocTh cBeTa. AcTpoHOMHYeckue Habmoaenus Pémepa. Onpenenenue
cKopocTu cBeTa no abeppauuu cBera bpenmu. Onbit @uso. OmeiT Oyko
1 ®u3zo. OnbliT MaiikeslbCoHa.

80.CBeToBOM NOTOK. PYHKUUSA BUIHOCTH.

81.DoToMeTprUeCKUE BETUUHHBI U UX €IMHULIBI.

82.0cHOBHblE TMOHATHS © omnpelesieHus (FOMOLUEHTPUYECKHH I1YHOK,;
acTUrMaruyeckass  pa3HOCTh;  TOYEYHOE WM CTUIMaTH4eCcKoe
U300pakeHue; NeUCTBUTENIbHOE 1 MHUMOE U300paKeHUs, CONPSHKCHHBIE
TOYKM; NPOCTPAHCTBO MPEAMETOB U IPOCTPAHCTBO U300paKEHUH).

83.LlentpupoBanHas  onTudeckas cucrema. Dokycel.  DokxalibHbIE
wiockoctd. JldHeliHOoe yBenuueHue. |naBHble TOYKM U [JIaBHbIE
minockoctd. Ontuueckas cuna. @opmyna HeroroHa.

84.IlpofonbHoe  yBenuueHWe. YriuoBoe ysenudeHue. CBA3b  MEXIY
JIMHEHRHBIM, MPOJOJBHBIM U YIJIOBBIM YBEJIMYCHUAMH.
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85.CnoxxeHHe OnTHYeckUX cucTeM. OrnTHyYeckas cHcTeMa CyMMapHOH
cucTeMbl. DOpMyJIa KapAHHATLHEIX MIOCKOCTeH CyMMapHOH CHCTEMBI.

86.IIpenomnenue Ha chepuueckoll moepxHOCTH. [lapakchanbHble JTy4H.
Teopema Jlarpanxa-I ensMromnsia.

87.JIunza. ToHkas nuH3a.

88.ITorpemHOCTH ONTHYecKKUX chcTeM. OnTHieckre MpUOOPHI.

89.CseroBas BoinHa. MHTeHCHBHOCTD cBeTa. CBA3L MEXAYy HHTEHCUBHOCTBIO
CBETa U aMILUTUTYA0il CBETOBOM BOJHBEI.

90.1utepdepennus cBeTOBbIX BOJNH. I[IpogomkuUTeNbHOCTE ILiyra BOIH.
OnTrueckas pasHocTh Xoja. 3epkana @penens. bunpusma OpeHens.

91.MuTepdepennns MHOTHUX BONH. BekTopHas auarpamma. YCIOBHs I
I7IaBHBIX MaKCHMYMOB U HHTep(epeHIIHOHHBIX MHHUMYMOB.,

92.ITpunuun ['toifrenca — Openens.

93.30ub Openens. O60cHOBaHHE C TOUKH 3PEHHs BOTHOBOM OMTHKH 3aKOHa
NPSAMOTMHEHHOrO pacpoCTPaHEHHs CBETa.

94. ludpakuus @peHenst OT NPOCTEHIINX Mperpan.

95. Mudpaxuus @payHrodepa OT LIENH U Ha KPYTTIOM OTBEPCTHH.

96./lMdpakiMOHHas pelleTKa.

97. Iudpakuus Ha MPOCTPaHCTBEHHOM peIlIeTKe.

98.1"onmorpadus.

99. lucnepcus ceeta. HopManbsHas ¥ aHOMalIbHast TUCTIIEPCHH.

100. T'pynnoBasi CKOPOCTB.

101. Knaccuueckas 3J1eKTpOHHAst TEOPUs JUCTIEPCUH CBETA.

102. TTornomenue cera. 3akoH byrepa-Jlam6epra. 3akoH bepa.

103. Paccesanue cBera. PaccesHue B MYTHBIX cpelax. PoaneeBckoe
paccesiHHeE.

104. Tlonmspuzanus cBeTa IIPH OTPAKESHUH U MPEeJIOMJICHUH Ha TPaHULE
pazziena AByX AUIEKTPHYECKUX CpeTl.

105.  JlBoiiHoe mydenpenomieHue.

106. HHTepdepeHLus NONIPH30BAHHOIO CBETA.

107. HckyccTBeHHas ONTHYECKas aHU30TPOTIHSL.

108. BpauieHue mIockoCcTH Nnospusanuu. 3akoH buo.

109. Tennooe usnydenue. 3akoH Kupxroda.

110. 3akonsl Credpana—bonsumana u Buna.

111. ®opmyna [lnanka.

KBanToBas ¢u3mka

112.  ®otoaddexT, ero Buasl. Popmyna DitHiITeiHa 11 poTodPdekTa.

113.  ®oroHs! Ux 3Heprus U uMnyisc. Db dext Komnrona.

114. OnmiT JleGenena. /laBneHue cBera.

115. Jnuua Bonusl ae bpoitns.

116. Ilpunuun neonpenenénnocty ['eisendepra.

117. BonuoBas ¢QyHKuus © e€ (U3MYECKUI! CMBICI ~ YpaBHEHHE
UIpenuHrepa.
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118.  TynHensHbIN 3¢ ¢eKT. DIeKTPOH B NOTEHIHAIBHON sMeE.

119. Mognens aroma Tomcona. OneiT Pesepdopaa. [Lianerapnas Monens
aToma.

120. Tloctynatel bBopa. BeiBom cepuansHoil ¢opmyil.  Popmyia
bansMepa Jis crieKTpa BOAOPoAa.

121. CroHTaHHOe M BbIHYXIeHHOe u3idydeHue. IIpuHIMI paboTsl
Jia3epos.

122. Bunsl nazepos. [Ipunuun paGoTs! reaui-HEOHOBOTO, pyOUHOBOTO U
I1OJTy [IPOBOTHUKOBOTO JIa3€POB.

AnepHas gusuka.
123. EcTecTBeHHas pPaiMOAKTUBHOCTH M €€ 3aKkoHoMepHocTH. IIpaBuna
cMmelllenus. YpaBHeHus aibda- u 6era-pacnana. Ilepuon nongypacnaza.
124. Peaxuuun neneHuss U cuHTe3a. [ledeKkT macCel M 3HEPTUs CBA3M.
Kputndeckasa macca.

125. DOnemMeHTapHbIE YaCTHUIIBIL.

126. HoHM3upyOlllMe U3JyYyeHHss ¥ HUX XapakTepUcTHkH. Kocmudeckue
JIy9H, UX COCTAaB ¥ XapPAKTEPUCTHKH.

10 MeroauyeckHe peKOMEHJAalUHH JJIsi o0y4varomuxcesi Mo OCBOEHHIO
AHCHHILIHHBI

Usyuenne mucuuiuiiHel «®DU3NKa» OpraHM3yeTcs B BHIE JICKLHH,
MPAKTUYECKHX 3aHATHH, JIaGOpaTOPHBIX PaGOT M CAMOCTOATENBHOH PabOTHL.
[1poaO/KUTENIEHOCTD U3Y4EHHST JUCUMILIMHBI JBa ceMecTpa. YPOBEHb U
KA4eCTBO 3HAHWUM OOYYarOIIMXCS OLEHWBAIOTCA I10 pe3yjibTaraM BXOIHOIO
KOHTPOJI, TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH UM IIPOMEXYTOYHOM aTTECTALMH 110
MUTOraM OCBOEHMs IUCIIUILUIMHEI B BHJIE 3a4€Ta C OLICHKOWH 3K3aMeHa.

Jlexums OCHOBHas (opMa CHCTEMAaTHUYECKOro, I10CJe0BATEIbHOIO
YCTHOTO W3JIOKeHUs ydeOHoro martepuasa.Urenue JieKIMH, Kak MpPaBHIIO,
OCYILECTBISIETCS HauboJee po¢ecCHOHATIBHO MOJIrOTOBJIEHHBIMH

npenojasaresiiMi yHuBepcuTera. OCHOBHBIMH 3a/1a4aMH JIEKLIUH SBJISIOTCS:

— o3HaKoMJIeHHe OOyYalolMXcs C UeNIMH, 33afa4aMH M CTPYKTYpOH
M3y4aeMol JMUCUMIUIMHBL, €€ MECTOM B CHUCTEME HayK W CBS3sIMH C IPYyrMMH
JTUCLIUTIIINHAMM;

— W3JI0)KEHHE KOMILJIEKCA OCHOBHBIX HAYYHBIX TOHATHH, 3aKOHOB, METOJIOB,
[IPUHLIAIIOB JaHHOHN TUCLUIUIMHEL,

Jlexuun MOTHBHpPYIOT oOydarolllerocss Ha CaMOCTOSATENbHBIA TOUCK U
W3ydYeHHe HayYHOW M CrelUalbHON JIMTEPATyphl M IPYTUX HCTOYHHKOB 1O TeMaM
IUCLIMIUIMHBI, OPHEHTHPYIOT Ha BBISBICHHE, (GOPMYJIMPOBaHHE U HCCIICIOBAHUE
Haubojee aKTyalbHBIX BONPOCOB W TNpobieM (U3NKU. 3HAYMMBIM (HaKTOPOM
MOJIHOLEHHOW M IUIOAOTBOPHOW paboTel 00ydarolllerocs Ha JIEKIWH SABJISETCS
KyJbsTypa BeldeHust KoHcrnekta. Ciylnas JEKIMIO, HEOOXOIMMO HAyIHMThCH
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BBIIEIIATh M (PHKCHPOBATH €€ KIIF0YEBbie MOMEHTBI, 3alKChIBas UX Oojiee YeTKO
BBIJENAS KAKUM-JIHOO criocobom u3 obmero tekcra. Kpome toro, Heobxoaumo
HAy4YHUTBCA JeJiaTh TOHATHBIE A 00y4arollerocs COKpalleHHs IpH 3alucH
TeKCTa JICKLIMH M CTPEMHTBCA OCBOMTH OBICTPYIO MaHepy NUChMa M pyOpHKaLiio
MaTtepHaIa.

VIHTepaKTUBHBIE JIEKIHUH TIPOBOJATCS B (opMme NMpobieMHbIX Jekumit. B xoze
npo6JieMHOH JIEKUMH TIperojiaBarellb BKJIIOUAeT B TPOUECC H3NIOKEHUS MaTepHasa
CepHio TIpo6JIEMHBIX BONpOcoB. Kak NpaBHIIO, 3TO CIIOXKHBIC, KIIFOYEBBIC Ul TEMBI
Bonpockl. CTYAEHThI TIPHITIAMIAIOTCS JUIS Pa3sMBILUIEHHA U NOMCKY OTBETOB Ha HUX
0 Mepe MX MOCTaHOBKH. TWIIOBas CTPYKTypa MNpoOJeMHON JIEKUHH BKIIOYAET:
co3/laHHe TPOOJIEMHOM CHTyauMH 4Yepe3 IIOCTAHOBKY Y4yeOHOH mNpoOJieMsr;
KOHKPETH3ALMIO 3TOH MNpoOJieMbl, BBIABIKEHHE TIHMIOTE3 N0 e€¢ PELICHHIO;
MBICJICHHBIH  JKCIIEPUMEHT 110 TPOBEPKE BBIABHHYTBIX THIOTE3; MPOBEPKY
chOpMYIMPOBaHHBIX ~THIOTE3, TMOAOOP AapryMeHToB M  (akTtoB i HX
TIOATBEPKAEHUS; (POPMYIHPOBKY BBIBOJOB; MOJABEICHHE K HOBBIM TPOTHBOPEUYHIM
WJIH TIepCTIeKTHBAM HM3YYeHHs TOCIIeIyIOIero MaTeprana; BOIpockl s obpaTHoH
CBS3H, TIOMOTAIOIIME KOPPEKTHPOBATh YMCTBEHHYIO JEATENBHOCTH CTYJIEHTOB Ha
JeKuuH. B Xome nNpoOieMHOM JIeKUMH TIPOBOAMTCS IHUCKYCCHS TO aKTyalbHbIM
BOTIPOCaM.

[MpakTHyecKkue 3aHATHS MO JAMCUMIUIMHE «DH3MKa» TNPOBOIATCA B
COOTBETCTBHH C YueOHO-TEMATHYECKUM IIJIAHOM 110 OTJEJbHbIM rpymnnam. Llensb
NPAKTHYECKUX 3aHATHH — 3aKpeluTh TEOPETHYECKHUE 3HAHMSA, TOJy4YEeHHbIC
CTyJEHTaMM Ha JIEKUHSIX H B peE3YNbTare CaMOCTOATEJIBHOrO H3YyUeHHMS
COOTBETCTBYIOIMX Pa3/e/ioB PEKOMEHIyeMOH JINTEPaTyPhl, a TAKKe MPHOOPECTH
HayaJlbHble TpPAKTHYECKME HABBIKA aHanu3a HaboroJaeMbIX —(QU3HUYECKHX
SIBJICHHH.

TeMBl NPaKTHYECKHUX 3aHATHH 3apaHee cOOOIAIOTCA OOYdYaroIMMCs IS
TOoro, 4toObl OHM HMMENIM BO3MOXHOCTh TMOJATOTOBHTECA M MNpopaboTarsh
COOTBETCTBYIOIIHE TEOPETHYECKHUE BONPOCH! JMCUMIUIMHEL B Havale Kaxaoro
MPAKTHYECKOTO 3aHATHs NPenojiaBarellb KpaTko JOBOJAMT 0 0Oydarommxcs uesb
M 3aJlaudl 3aHATHS U coobInaer o0y4aroMMCcs OCHOBHBIE 3aKOHBI HEOOXOJAUMBIE
JUIS pellIeHUs 3aJay Ha 3aHATHH.

B paMKax TNpakTH4YecKOro 3aHATHs o0ydarolmmMecs peuarT 3aJavd H
pa3ObHMpaloT TMpaKkTHYeCKHe 3a/layd  CaMOCTOATENIbHO WJIM TP TIOMOLIH
npenofasarens. I[IpernofaBatenb  BBICTYNaeT B POJM  KOHCYJIbTAHTa,
OCYIIECTBIISET KOHTPOJIb MOJIy4EHHBIX 00YUarOIUMHCS PE3YJIBTATOB.

VIHTepakTHBHBIMM  SBJIAIOTCA TPaKTHYECKHE 3aHATHA B (¢opMe MeTona
Pa3BUBAIOINEHCS KooTlepauMH (pelleHHe 3ajad B TIpyNmax ¢ MOoCJIeAYIOLUHM
00CYXIEHHEM).

OTcyTCTBI/Ie o6yqa10mnxc;1 Ha 3aHATUAX HJIM HMX HCAKTHBHOC YYaCTHE Ha
HHUX MOXCET OBITH KOMIICHCHPOBAHO CaMOCTOATC/IBHBIM BBITIOJTHCHHEM
JIOTIOJIHUTEJILHBIX 3aJIJaHUN U MpeJICTaBJICHUEM HX Ha MPOBEPKY MNPEIoaaBaTclito.

43



JlaGopatopHsle paGoThl TIPU3BaHbl Pa3BHTh HABBIKH JKCIEPHMEHTaIbHOM
pH3MUECKOH NEATENBHOCTH OOY4YaloIMXCs, a TaKKE 3aKPeNuTb (u3HYecKue
3HAHHS OMBITHBIM MyTEM. B mpoliecce 1a60paTOpHBIX paboT CTyACHTBI IPOBOAST
CaMOCTOSITENIbHOE O3HAKOMJICHHE C TEOpHeH, Jexalled B OCHOBE H3y4yaeMOro
SBJICHHS HCTIONb3ys MeToauueckue mocobus. Ha 3amsarusx nabGopatopHsle
paGoThl MNPOBOJATCS B TPUCYTCTBUM TIPENOJABATENs, KOHTPOIHMPYIOLIETO
IpOlECC WX TpPOBEeJCHHS W KOHCYIBTHPYIOLIETO CTyAeHTOB. Ilo pesympratam
npoBejieHuss paGoT CTyJeHTaMH OQOPMIISETCS OTYET W MTPOBOJAUTCA €TO 3AIIMUTA.
B npouecce 3ammThl 0TYETA 110 Tab0OpaTOpHOi paboTe mpenojaBaTesb NPOBEPET
3HAHHE OCHOBHBLIX 34KOHOB, Ha KOTOpPBIX OazWpyeTcs H3y4yaeMoe sBJICHHE, a
TaKKE IMPABUIBHOCTb M CAMOCTOSATENBHOCTh HAmucaHue OT4YETa, a TaKKE
IPOBOJUTCS JUCKYCCHSL.

[{enbl0 CaMOCTOSATENBHOM paboThl 00YYAIOIIMXCS IPU U3YYEHHH HACTOSILIEH
y4eGHOM JMCUMIUIMHB! SBIISSTCS BBIPAGOTKAa MU HABBIKOB paGOTHl ¢ HAYYHOH M
yueGHOM JnMTepaTypoill, a Takxke pa3BUTHE Yy OOYy4arolMXCs YCTOHYHMBBIX
CIIOCOGHOCTEHl K CAMOCTOSITENLHOMY H3YYEHHIO M 00paboTKe IOoNy4YeHHOH
uH(pOpMaLVH.

B mpolecce  caMOCTOATENbHOH  paGoThl  ofywalolmiicss — JOIDKEH
BOCITPHHUMATh, OCMBICIIMBATh U YIIYOJISTh MOMy4aeMylo HHGOPMALWMIO, pelaTh
NpaKTHYecKue 3aJadd, MOArOTaBIMBATL [JOKJIAJbl, BBHIMOJHATL JOMALIHHE
3aMaHMsl,  OBIAJEBAaTh  MPOPECCHOHAIBHO  HEOOXOJMMBIMH  HaBBIKAMH.
CamocTosiTennbHass ~ paGora  oOydaromierocs BecbMa  MHOroobpasHa o
conepxarensHa. OHa BKIIIOYAET CIEAYIOLIME BH/Ibl 3aHS THIA:

—  CaMOCTOSTEJbHBIM MONOOp, H3Y4YEHHE, KOHCIIEKTHPOBAHHME, aHAJIN3
y4eOHO-METOANYECKOI M HAy4YHOH JMTEpaTyphl, MNEPHOAMYECKHX HAYYHBIX
U3JIaHUH,

—HHAUBMJAyalbHAs TBOpYecKas paGoTa IO OCMBICIEHHIO COOpaHHOM
MHOOPMALIMH, MPOBEACHUIO CPABHUTENBHOTO aHAlM3a W CHHTE3a MaTepHaloB,
MONYYEHHBIX M3 PpasHbIX HCTOYHHKOB, MHTEPNpPETAlMH  UHpOpMALHH,
BELINIOJTHEHHE JOMAIIHUX 33JlaHuH,

3aBEPIIAIONIMI JTall CaMOCTOSITENbHON paboThl — MOATOTOBKA K CHAAYE
’K3aMEHa [0 JUCHMILIMHE, MPEAroiaramliasi HHTErpalMio U CHCTEMaTH3aUHIO
BCEX IOJYYEHHBIX [TPH U3YYCHHUH YUeOHOH N CUMITIMHbI 3HAHH.
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Paboyas nporpamMma IUCLMIUIMHBI COCTaBJ€Ha B COOTBETCTBUM C TpeGoBaHMAMU
®I'OC BIIO no HampaBneHHIO noarotoBku 162001 «3Oxcmiayartallds BO3IYIIHBIX
CYZOB M OpraHu3alys BO3yIIHOTO IBHXKEHUSD.

[IporpaMma pacCMOTpPEHA U YTBEPXK/eHa Ha 3acenanur Kadenpsl Ne 5 « DH3HKH
U XUMUK»
« 24 » Y9Hp2o o9 2015 roma, mpotokom Ne G .
!

Pazpabotuuku:

K.b.-M H ’, //////{[(’

(yuenasn cmener-u:[ffu‘e{meb 38aH WA U UHUYUANBL paspabomyuxos)

Tumo ees B.H.

3aBenyromui kadenpoit NoS5 « DU3UKN U XUMHMY:

1.d.-M.H., Tpodeccop A\ Ap6y3oB B.I.

(yuenasn cmenenv, yueHoe 38aHue, QamMunus u u uyuanbl paspabomyuxos)

IIporpamma cornacoBaHa:

PyxoBogurens OITOII

II.T.H., TOIEHT, C.H.C. TapacoB B.H.
(yuenan cmenenn, yuenoe 38anue, pamunus u un yuans pykogodumens OITOI)

IIporpamma paccMmoTpeHa U omoOpeHa Ha 3acefaHUd YueOHO-METOIHYECKOro
coBeTa YHuUBepcureTa «21» SuBaps 2015 roma, mpotoxon Ne 4.

C u3MeHeHUsAMHU W JONOJHEHMSMH OT «z0» aBrycra 2017 roma, mpoTOKOI
Ne_ {0 (B cootBetcTBHM ¢ IpuKasom ot 5 anpens 2017 r. Ne 301 «O6 yrBepxneHnn
Ilopsinka opraHu3anuu W OCYIIECTBJICHHS OOpa3oBaTENbHON IEATENBHOCTH IO
00OpasoBaTeNbHBIM ~ MPOTpaMMaM  BBICIIETO  00pasoBaHHi —  IporpamMmam
GakanaBpuara, DporpaMmamM ClelHANNTETa, IPOrPpaMMaM MarucTpaTyphi»).
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