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Mporpamma aucumnnnubl "dusmka”; 23.03.03 Skcnnyartauns TPaHCNOPTHO-TEXHONOMMYECKNX MALINH 1 KOMMIEKCOB; AOLEHT, K.H. (LOLEHT)
CrpawwnHcknii 4.C.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma aucumnnnubl "dusmka”; 23.03.03 Skcnnyartauns TPaHCNOPTHO-TEXHONOMMYECKNX MALINH 1 KOMMIEKCOB; AOLEHT, K.H. (LOLEHT)
CrpawwnHcknii 4.C.

Mporpammy oucumnnuHel paspaboTan(a)(m) nHxeHep 1 kateropun CtpawnHckuii Y.C. (Kadenpa anekTposHepreTnkm u
3aneKTpoTexHukn, OTaeneHne MHPOPMALMOHHbLIX TEXHONOIIA U SHepreTmdeckux cuctem), CSStrashinskij@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN

Ork-3 FOTOBHOCTbIO MPUMEHSATb CUCTEMY (DyHOAMEHTaNbHbIX 3HAHWIA
(MaTemMatnyeckmx, eCTeCTBEHHOHAYYHbIX, UHXEHEPHbIX U 9KOHOMMNYECKMX)
nns noeHtTudmkaumm, hopMynmpoBaHNS U PELEHNS TEXHNYECKUX U
TEXHONOrMYECKMX NPOBNeM aKcnayaTaummy TPaHCNOPTHO-TEXHONOMMYECKMX
MallVH 1 KOMMNEKCOB

BbInyCcKHUK, OCBOUBWIWIA ONCLMMIINHY:
JlonxeH 3HaTb:

OCHOBHble on3unyeckme aBneHns, yHoaMmeHTanbHble NOHATASA, 3aKOHbI U TEOPUN KNACCUYECKOW N COBPEMEHHOA
Prn3nKn

JlonxeH ymeThb:

NPUMEHSTb NMOMyYEHHbIE 3HAHUS MO PUINKE MPU UIYHEHUN OPYrUX OUCLUMIINH, BbIAENSTb KOHKPETHOE (OM3NYECKOE
CoOepXaHune B NpuKNanHbIX 3aad4ax NpogeccrMoHanbHoOMm eaTeNbHOCTY

JlonxeH Bnanetb:

COBPEMEHHOI Hay4yHO annapaTtypoii, HaBblIKaMn BEOEHNS (PU3NYECKOrO 3KCNEPMMEHTa

JonxeH 0eMOHCTPNPOBaTb CNOCOBHOCTb Y FOTOBHOCTb:
NPUMEHSATbL Pe3yNbTaTbl 0CBOEHNS ANCLMMNNHBI B MPOGECCUOHANBHOW OESTeNbHOCTU

2. MecTo aucuMnnuHbI B CTPYKTYpe OCHOBHOW NpocpeccrnoHanbHon o6pa3oBaTenibHOU NPOrpaMmbl BbiCLLIETO
obpasoBaHus

DaHHas yyebHas ancumnnvHa BkaoyeHa B pasnen "b1.5.8 OucuunnvHbl (Mooynm)" 0OCHOBHOM NPodoeccrMoHanbHoi
obpasoBatenbHoli nporpammel 23.03.03 "Skcnnyataums TpaHCNoPTHO-TEXHONOMMYECKMX MaLUMH 1 KOMMNEKCOB
(ABTOMOGUNM 1N aBTOMOBMNIbHOE XO3SMCTBO)" 1 OTHOCUTCS K 6a30Boi (061LenpoheccoHanbHOM) YacTu.
OcBauBaeTcs Ha 2 kypce B 3, 4 cemecTpax.

3. 06bem aucuMnanHbI (MOAYNSA) B 3a4eTHbIX eAUHULLIAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyuarouxcs ¢ npenopasarenem (N0 BUAAM y4e6HbIX 3aHATUI) U HAa CAMOCTOSATENbHYHO
paboTy obyuatlomxcs

O6was TpynoeMKocTb AncUMNnHbl coctaensieT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHas paboTta - 36 4aca(oB), B TOM 4ucne nekuuu - 12 yaca(oB), NpakTnyeckne 3aHsTus - 12 yaca(os),
nabopaTopHbie paboTbl - 12 yaca(oB), KOHTPONb CAMOCTOSITENbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 311 yaca(oB).
KoHTponb (3a4éT / ak3ameH) - 13 yaca(os).
dopmMa NPOMEXYTOYHOIO KOHTPONS AUCLUUNANHBL: 3a4€T B 3 CEMECTPE; 9K3aMeH B 4 CeMecTpe.

4. CopepxaHue OUCLUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4yecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITeNbHON paboTbl MO AUCLMNNMHE (MOAYNIO)

Buabl un yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / MX TPYOD0EMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckmellabopatopHble
Jlexumu 3aHATUSA paboTbl
1 Tema 1. Knaccuyeckas n 3 > 1 1 34
PENSTUBACTCKASA MEXaHWKa.
PeructpaunoHHbiin Homep 10289259819 OBAEKTPOHHBIH
Crparnia 3 ne 25, 1l YHHBEPCHTET
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Bugabl n yachbl
KOHTaKTHOW paboThbl,
Pasnenbl AUCUMMINHDI / MX TPYAOEMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
2. [Tema 2. KonebaHusi 1 BONHbI. 3 2 1 1 30
Tewma 3. MonekynspHas cumsmka.
8. TepmoauHamuka. 3 2 2 2 30
4. |Tema 4. SnekTpocTaTuka. 3 2 1 1 30
5. [Tema 5. [M0OCTOSAHHbBIV TOK. 3 2 1 1 30
Tema 6. MarH1THOE none B Bakyyme u
6. BOWECTE. 4 2 2 2 37
Tema 7. OnekTpomarHutHas
7. [nHByKUMS. YpaBHeHna Makcsenna. 4 0 1 1 30
" |9nekTpoMarHnTHble konebaHus n
BOJTHbI.
Tema 8. BonHoBas 1 kBaHTOBas
8. ONTUKA. 4 0 1 1 30
Tema 9. OnemMeHTbl KBAHTOBOW
9. MEXaHVKMW. 4 0 1 1 30
Tema 10. dusuka atoma, TBEPJOro
10. Tena, a4pa 1 dNeMeHTapHbIX YacTuL. 4 0 1 1 30
Ntoro 12 12 12 311

4.2 CopepxaHve OUCLUMIUHDI
Tema 1. Knaccuyeckas u pensiTuBMcTckasi MexaHuka.

KuHemaTtuka noctynatenbHOro ABUXEHUS (MaTepranbHas Touka, CUCTEMA 0TCUETA, TPAEKTOPUS ABUXEHUS, CKOPOCTb,
nepeMelLeHNe; TaHreHLManbHoe, HOPMaNbHOE U NOMHOE yCKopeHus). KnHemaTrka BpawaTtenbHOro ABMXEHUs (yrnosas
CKOPOCTb, YINIOBOE YCKOPEHMWE, CBS3b MEXY YINI0BON 1 NMHENHOW CKOPOCTSMU, PABHOMEPEMEHHOE BPALLEHNE.

3akoHbl guHamMuku. MNepBblit, BTOPOI U TPeTWit 3aKoHbl HbloToHA. 3aKOH BCEMUPHOro TAroTeHus. Cunbl. Cunbl TpeHUS.
LleHTp Macc, 3aKOH ABUXEHUS LieHTpa Macc. YpaBHeHVe IBUXEHNUs Tena nepemMeHHol Macchl. MexaHndyeckas pabora.
KoHcepBaTuBHble cunbl. MoTeHumanbHas n KuHetudeckas aHeprun. Ceasb Mexay CUNOoi U NOTEeHUMNANbHOW SHeprue.
Pabota cunbl.

OnHamuka tBepooro tena. KnHetnyeckas aHeprug spaweHus. MOMEHT nHepLuumn MatepranbHOM TOHKK 1 Tena
OTHOCUTENbHO HenoaBuxHon ocu. Teopema Ltelinepa. MomeHT cunbl. MoMeHT nmnynbca. OCHOBHOE ypaBHEHUS
OVHaMWKM BpaWaTenbHOro ABUXEHWS TBEPAOro Tena. 3akoHbl COXPaHEHNS B MEXaHWKE: MMMYNbCa, MEXaHUYEeCKO
SHepruw.

MpyHUMN OTHOCUTENBHOCTW, NPeobpa3oBaHNs KOOPAMHAT U BpeMeHu JTopeHua. MNocTynathl cneumvansHoi Teopum
oTtHocutenbHocTn (CTO). Cneacteus na CTO: OTHOCUTENBHOCTb ONUHBI, BPEMEHW, OOHOBPEMEHHOCTMN. Penatmemcrckui
UMNYNbC, OCHOBHOE ypaBHeHne auHammkm CTO, cBA3b MeX Ay MAcCOW Tena u SHepruen, NPUHLMAN 3KBMBANEHTHOCTU.
OneMeHTbl 0bLuei Teoprm OTHOCUTENBHOCTU.

Tema 2. Kone6aHusi u BONHbI.

MaTemartnyeckui, I'Ipy)KI/lHHbIIZ n (1)I/I3I/I‘-IeCKI/1I7I MasTHMKK. CBOOGOAHbIE He3aTyxawuwne rapMoHn4eckmne KOﬂe6aH|/|9|,
3artyxaluwme rapMmoHmn4yeckmne KOﬂe6aHI/I9I, NX XapaKTepuUCcTnkKun. ,D,M(pcpepeHumaanoe ypaBHeHne CBO60,EI,HI:IX,
cBOOOAHbIX 3aTyxarownx N BbiIHYy>X OEHHbIX konebaHui. BbIHY)K,EI,eHHbIe konebaHus. PesoHaHc. MexaHunyeckue nnockue,
nonepeyHble N NPoaoJibHblE BO/HbI. Nx XapakKTepuUcTnkn.

Tema 3. MonekynsipHasi cousuka. TepmogmHammka.

OcHoeHble nonoxeHnst MKT. Paamepbl 1 Maccbl aToMoB 1 Monekyn. Konnyecteo Bewwectea. OCHOBHOE ypaBHeHMe
MONEKYNSPHO KMHETUYECKOW TEOPpUM naeansHoro rasa. Pnandeckunin CMbICH TemnepaTypbl. YpaBHEHNE COCTOSAHNS
naeanbHoro rasa. Yucno creneHei ceoboabl. 3aKoH paBHOMEPHOrO pacrnpeneneHns aHeprum no cTeneHsM ceobobl
Monekyn.

SBneHus nepeHoca. CpenHssa nnuHa ceobonHoro npobera Monekyn. SIBneHue nepeHoca Tenna.
TennonposogHocTb. Anddyaus. MNMepeHoc sBewecTsa. [NepeHoc nMnynbca HanpasneHHOro ABUXeHNS.BHyTpeHHee
TpeHue.

PacnpegneneHve monekyn naeanbHoOro rasa no CKOPOCTSM TENMOBOro ABuxeHns. PacnpeneneHvne Makceenna.
BapomeTtpuyeckas dpopmyna. PacnpeneneHne Monekyn naeanbHoro rasa B CUI0BOM MOME NO SHEPTUSM.
Pacnpegnenexune bonbumaHa.
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B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10289259819
Crpanuvua 4 u3 25.

o



Mporpamma aucumnnnubl "dusmka”; 23.03.03 Skcnnyartauns TPaHCNOPTHO-TEXHONOMMYECKNX MALINH 1 KOMMIEKCOB; AOLEHT, K.H. (LOLEHT)
CrpawwnHcknii 4.C.

BHyTpeHHss aHeprusi naeanbHoro rasa. Pabota. Tennota. TennoémkocTb. | Ha4yano TepMoanHaMuKn. 3akoH
COXpaHeHWs 3Heprumn Npy TennoBbix Npoueccax. [puMeHeHne | Hayana kK pasnnMyHbIM n3onpoueccam. TennoémMKocTb
npeanbHoro rasa. CteneHun csoboabl Monekyn. Annabatundeckuii npouecc. YpaeHeHue Myaccona. MonuTponunyeckuii
npouecc.

Kpyrosoii npouecc (umkn). Tennosas mawwvHa. Liukn KapHo u ero k.n.n. ons naeanbHoro rasa. ObpaTtmbie u
HeobpaTuMble npouecchl. NprBeaeHHOe KONNMYECTBO TennoTbl. SHTponus. CBS3. SHTPONUN U TEPMOANHAMUYECKOW
BepoATHOCTU. Il Havano TepmoamHamnkn. PeanbHble rasbl. YpasHeHue BaH-gep-Baanbca. Mi3oTepMbl peanbHblix ra3os.

Tema 4. dnekTpocTaTvka.

OnekTpnYecknin 3apsia. 3aKOH COXPaHEeHUs SNeKTPUYECKOro 3apaaa.anekTpuyieckoe none. HanpsaxeHHOCTb U
noTeHuuan anekTpocTatnyeckoro nons. MNotok BekTopa HanpsxxeHHocTn. Teopema ["aycca. Teopema o umpkynauum
BEKTOpA . DNeKTpMUYeckoe none 3aps>kKeHHOM NAOCKOCTH, cdoepbl, HUTH.

aﬂeKTpI/ILIeCKOG none B KOHOeHcaTope 1 B NpoOBOOHUKE.

OnekTpryeckuii aunonb. JUnonbHbIA MOMEHT. SNEKTPUYECKUA OUMOMb B OLHOPOAHOM 3NEKTPUYECKOM MONE.
LOunanekTpuku. MonsipHble N HENONAPHbLIE MONEKYbI.

Monspuzaumnsa amanektpuka. NongapmsosaHHoCTb. Teopema [Maycca ons nons B BELLECTBE.
OnekTpoemMKoCTb KoHAeHcaTopa. nockmin, LMANHAPUYECKUA N CHREPUHECKMIA KOHAEHCATOPbI.
Tema 5. NMOCTOSAHHBIN TOK.

Cwna Toka. NnoTHOCTb ToKa. dNekTpoaBMXyLWas cuna uctoyHuka toka. ConpoTmeneHne.3aBnCUMOCTb COMPOTMBIEHNS
nNpoBOAHMKa OT Temnepatypbl. CoeanHeHre NpoBoaHMKOB. HanpsxxeHne Ha yqacTke 1-2. 3akoH Oma ans 04HOPOLHOro
1 HEOOHOPOOHOrO Y4acTKOB B MHTErpanbHoi coopme. 3akoH xoyna-NleHua. KongeHcatopbl. CoeanHeHne
KoHpeHcaTtopos. Npasmna Kupxroda.

Knaccuyeckas Teopust nposogmmoctu metannos Lpyne-JlopeHua . E€ noctomHcTBa 1 HegoctaTkun. 3akoH
BunemaHa-®paHua. 3akoHsl Oma n [Ixxoyns-IleHua B amcbdpepeHumansHom qoopMe.

ONeKTprYeckme TOKM B XUIOKOCTSIX, rasax, B Bakyyme. CaMOCTOSTENbHbBIN M HECAMOCTOATENbHbIV Pa3psig.
Pab6oTa Bbixoa aneKTPoHOB 13 MeTanna. KoHTakTHasi pasHOCTb NOTeHUanos.
Tema 6. MarHuTHOE None B BakyyMme U Bell,ecTBe.

MarHuTHoe none. NHaykums marHuTtHoro nonsi. Cuna Amnepa.Cvna JlopeHua. MarHUTHbI MOMEHT. 3aKOH
Buo-Casapa-/lannaca. MarHuTHoe none, co3faaBaemMoe KpyroBbiM NPOBOAOM C TOKOM, NMPSIMOSIMHENHBIM NPOBOAHUKOM C
TOKOM. Llnpkynsuus Bektopa . MarHuTHbIn noTok. Teopema Maycca onst MarHUTHOro nonsi B Bakyyme. Pabota
MarHWTHOro Mons.

Cwnna NopeHua. [1pnxeHne 3apsna B MarHUTHOM none. YCKOpUTENn 3apsXeHHbIX YacTul. SddpekT Xonna.
OnekTpomarHutHas nHaykuus. MNpasuno JNeHua. 3akoH @apanes. Cnocobbl BO3OYXAeHWS 94C MHOYKLUN.
CamounHaykums. IHayKTMBHOCTL Topouaa v coneHonaa.Tokm npy pasmbikaHun 1 3amMbikaHny Lenu. TpaHcopmaTopsl.
OHeprus MarHNTHOro nons.

MarHuTtHOe none B BewecTse. MarHetnkn. HanpsaxXeHHOCTb MarHUTHOro nons. Teopema o LMpKynauum BekTopa
HanpsxeHHocTu . Mpupoaa MarHeTmama:ona n napa marHetnam. namarHetnkm n napamarHetmkmn. deppomarHeTuku.
MoBeneHune oeppoMarHeTmkoB B MarHUTHOM none. mctepeauc. MNMetna ructepesunca. Npupoga peppomarHeTnama.

Tema 7. 3neKTpomar|-|V|T|-|as| nHaykums. YpaBsHeHuss Makceenna. 3neKTpOMaFHMTHbIe KonebaHus n BOJHbI.

BuxpeBoe anektpuyeckoe none. Tok cMeleHus. [NnoTHOCTb Toka cMelueHns. MNnoTHoCcTb Toka nonspusauun. MNMonHas
cucTema ypasHeHuin Makceenna B MHTerpanbHoin doopme, nx pusmdeckunin cMmoicn. NonHasa cuctema ypasHeHuin
Makcsenna B gudpdpepeHumanbHon oopmMax, nx gouaundecknii cmoicn. Cnenctems n3 Teopun Makcsenna.
CylLeCTBOBAHWE 3NEKTPOMArHUTHbIX BOJH.

OnekTpuryeckuii konebatenbHblli KOHTYP. [dnddhepeHumanbHoe ypaBHEHNE 3NEKTPOMAarHUTHbIX KonebaHuii.
Hesatyxatowune konebanusi. 3atyxarowme konebaHns. XapakTepuctukm satyxawowmx konebaHuii . Anepmoamyeckui
npoecc. BelHyxaeHHble anekTpuyeckue konebaHus. PesoHaHc. BonHosoe ypaBHeHue. CBOMCTBA 3NEeKTPOMarHUTHbIX
BOJH. Lllkana anekTpoMarHWTHbIX BOJH.

Tema 8. BonHoBasi U KBaHTOBasi ONTUKA.

NHTepdbepeHuns cBeTa. KOrepeHTHBbI BOMHbI. YCnoBus HabnoaeHns nHtepdepeHumm ceeTa. VIHTepdepeHLms ceeTa B
TOHKUX nneHkax. dudppakuus ceeta. MpuHumn MNoreHca-PpeHens. 3oHbl PpeHens. dudpakuns PpeHens Ha KpyrioMm
oTBepcTun 1 gucke. dundpakuns dpayHrogepa Ha Wwenv n andpakumoHHon pewetke. dudpakuns peHTreHOBCKMX
nyyen.

EcTecTBeHHbI 1 nonspuadoBaHHblil ceeT. CTeneHb nonspudaunn. CteneHb nonsgpusaunn ons eCTeCTBEHHOMo 1
MNOCKOMNONSPM30BaHHOro ceeta. Cnocobbl NonyyeHns NIOCKONoNsapru3oBaHHOro ceeta. 3akoH Mantoca. 3akoH
Bptoctepa. [poitHoe nydenpenomneHue. VickyccTBeHHas ontnyeckas aHn3otponus. OgdekTsl chotoynpyroctui, Keppa
n KottoHa-MyTtoHa.

TennoBoe nanyyeHne. XapakTepucTK TEMNOBOro N3fy4yeHusl. abContoTHO YepHoe Teno. 3akoH Kupxroga. 3akoH
CredpaHa-bonbumaHa. 3akoH cMelweHuns BuHa. Moesa keaHToBaHns n goopmyna M.IMnaHka. PoTosnekTpruyeckuin
appeKT. 3aKOHbI BHELWHErO hoToadpdekTa. PoToHbl. CBoMcTBA hOTOHOB. ShpdpekT KomntoHa. OnbiThl llebenesa.
JasneHue ceeTa.

Tema 9. AneMeHTbl KBAHTOBOW MEXAHUKM.
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KopnyckynsipHo-BonHoBo# oyanvuam ceeTa. [unotesa Jlyn ae Bpoiins. SkcnepumeHTanbHoe NoATBepXAEHNEe BOMHOBbIX
CBOWCTB MyKpoyacTuy. CooTHOWEHUS HeonpeneneHHocTen B. MeliseHbepra kak nposiBneHve
KOPMYCKYNSIPHO-BOTHOBOrO fyanuama ceeTta. BonHoBas dpyHKUMA 1 ee donauyeckuii cMbicn. CTaTUCTUHECKUIA CMbICT
BOJIHOBOW CPYHKLIUN.

HectauunoHapHoe ypasHeHue LWpeauHrepa. CtaumnoHapHble coctosHus. CtaunoHapHoe ypasHeHue WpeanHrepa.
YacTtuua B NpsMOyronbHOM NoTeHumnansHom ame. KsaHToBaHvne aHepruu. MNpoxoxaeHue 4actuubl Yepes NoTeHUManbHbIA
6apbep. TyHHenbHbI adpdpekT. KBaHToBasi YacTuua B napabonmyeckoi noteHumanbHom sime. KBaHTOBbI NIMHENHDbINA
rapMoHuyeckuin ocumnnatop. Mposuno otéopa.

Tema 10. ®n3suka atoma, TBEpPAOro Tena, sapa v afneMeHTapHbIX YacTuvu,.

SlBneHus, noateepXxjarowme CnoxHoe ctpoeHre atoma. CnektpanbHble 3akoHoMepHocTU. Mogenb atoma 3.
Pesepdoopaa. Moctynatel H.Bopa ans atoma sogopona. OnbiT @paHka n 'epua. YpasHeHue WpeanHrepa ang
3NeKTpoHa B atoMe Boaopoa. KBaHTOBbIE YMCNA; UX (PUBNYECKINIA CMBICH. YCNOBHBIE 0603HAYEHWS COCTOSIHUIA
anekTpoHa. Mpasuna otbopa. MNMoHATUE 3nekTpoHHOro obnaka (opbutanu).

Op6|/|Tar|be||7| MEXaHN4YEeCKNA N MarHUTHbIA MOMEHTbI 9IEKTPOHA. CnuH 9IEKTPOHA. Ero XapakTepucTmkun. OnbIT LUTepHa
n Fepnaxa Kak nogreepXneHme Hann4msa cnmHa y anekTpoHa. CDepMVIOHbI 1 6030HHbI. rlpI/IHLI,I/II'I I'Iaynm. Pacnpe,u,eneHVle
3NIEKTPOHOB Ha 3HEpPreTn4eCknx ypoBHAX atoma. I'IepvlonvlquKaﬂ cuctema anemeHtos [1. 1. MeHoeneesa.

OneMeHTbl 30HHOI Teopun TBepLoro Tena. ObpasoBaHye SHEPreTUYECKUX 30H NPV hOPMMPOBAHUM KpUcTanna.
PaspelueHHble 1 3anpelueHHble 30HbI. CBOHOAHBIE U BANEHTHBIE 30HbI 1 30HbI MPOBOAUMOCTU. M30nsTOpHI,
nonynpoBOOHUKN 1 NPOBOLHUKM C TOYKM 3PEHNS 30HHOI Teopuu. MornoweHre ceeta npu NPOXoXAeHUW UM BELLEeCTBa.
3akoH byrepa-lambepta. CroHTaHHOE 1 BbIHY>XAEHHOE U3Ny4eHns ceeTa. Jlasepsbl, ycnosus nx paborsl,
XapakTepuUCTUKN Na3epHOro N3nyyeHus.

AToMHOE A0pP0. CocTtaB 1 macca anep. HyK}'IOHbIZ NPOTOHbI N Hel7|Tp0HbI. ﬂneprle CWNbl N NX CBONCTBA. FI,u,eprle
peakunn. SHeprvm CBA3N a4pa. PanonoakTuBHOCTb, ee XapakTepucTukn. 3akoH panonoakTuBHOro pacnaga. Buaobl
pannoakTMBHbIX MPOLEeCCOoB: anbga-, 6eta- raMmma-pacnanbl, K-3axsar. SHeMeHTaprle 4yacTuubl. 3ap9|,u,b| N 3aKOHbI
COXpaHeHus. AHTnyacTuubl. MNMoHsATME O KBapkax.

5. MNepeueHb yue6HO-MeTOAMYECKOrO 0becnevyeHns st CaMOCTOsSITeNbHOW paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHoro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSIX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3akpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUNIUHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaoWMXCs PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPO U SNEKTPOHHBIMI 06Pa30BaTENbHBIMU PECYPCAMU, BKOYAS:

Mopsimok opraHM3aumnm 1 ocywecTeneHms obpasoBaTeNbHOM 0esTenbHOCTM No obpasoBaTtenbHbIM NPOrpamMMmam BbICLEro
obpasoBaHus - Nporpammam bakanaepuaTta, nporpamMmMam creumanmTeTa, nporpaMMam MarucTpaTypbl (yTBepXoeH
npukasoM MuHucTepctea obpasosaHus 1 Haykm Poccuiickoin denepaunm ot 5 anpens 2017 roga Ne301).

MucbMo MuHucTepcTBa obpasosaHus Poccuiickon depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBeneHUIA"

MonoxeHwue ot 24 nekabps 2015 r. Ne 0.1.1.67-06/265/15 "O nopsiake NpoBeAeHMS! TEKYILEr0 KOHTPONS YCNEBAEMOCTU 1
NPOMEXYTOYHOI aTTecTaunm obyyaowwmxcs dpefepanbHoro rocyjapcTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro
yupexneHus Bbicliero obpasosaHus "KasaHckuii (Mpueonxckuii) coenepanbHblii yHuBepeuteT™"

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O ¢opmMrpoBaHnmM poHAa OLEHOYHBIX CPEACTB ANS
NPoBEAEHNS TeKyLLEN, MPOMEXYTOUYHON 1 MTOTOBOI aTTecTaummn obydarowmxcs genepanbHOro rocynapcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOrO YUYpEeXAeHUs Boicwero obpasoBaHus "KasaHckuii (MprBonxckunit) dhenepanbHbiii
yHuBepcutet""

MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okT56pst 2011 r. "O6 anekTpPOoHHbIX 06pa3oBaTeNbHbIX pecypcax heaepanbHoro
rocynapCTBEHHOro aBTOHOMHOr0 06pa3oBaTENbHOIO y4YpPEeXAEHNS BbICWEro NPOGECCUOoHaNbHOro obpasosaHns
"KasaHckuin (MprBonxckuin) chenepanbHblil yHusepcutet™

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTku, permcrpauum, noaroToBKM K UCNONb30BAHMIO B
y4yebHOM NpoLecce 1 yoaneHns anekTPOoHHbIX 06pa30BaTeNbHbIX PECYPCOB B CUCTEME INEKTPOHHOMO 00y4YeHNs
goelilepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTenbLHOrO y4pexAeHns Boiciwero obpasoBaHus "KasaHckui
(MpwuBoONXCKMA) chepepanbHbii yHusepcutet™

PernameHT Ne 0.1.1.67-06/11/16 oT 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HaHW obyyatowmxcsi
B (oeilepanbHOM rocyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENbLHOM yUpeXAeHNM Bbicllero obpazosaHus "KasaHckuii
(MpuBonxckuin) henepanbHblin yHuBepcuTeT™

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHs 2013 r. "O nopsake pa3paboTku 1 Bbinycka y4ebHbIx u3aaHuii B
oefiepanbHOM rocynapCTBEHHOM aBTOHOMHOM 06pa3oBaTelbHOM YUPEXAEHUN BbICLIErO NMPOGECCUOHANBHOIO
obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcuTet™"
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6. dOHA OLEeHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

6.1 MepeyeHb KOMMNETEHLMI C YKa3zaHUEM 3TanoB UX hopMupoBaHus B NpoLiecce 0CBoeHUsi o6pasoBaTtenbHOMN
nporpaMmMbl U POPM KOHTPONSI X OCBOEHUSI

dopMa KOHTpons OueHunBaeMblie
KOMMeTeHuun

dran Tembl (pa3nenbl) AUCLUMIIUHDBI

CemecTp 3
TeKyLLMI KOHTPO/Tb

. Knaccuueckas n pensituBmctckas MexaHmka.
. KonebaHnuns v BonHbi.

. MonekynsipHast domsnka. TepmoanHamumka.

. OnekTpocTaTtuka.

. [1oCTOSAHHBIN TOK.

. Knaccuuyeckas n pensatmemctckas MexaHuka.
. KonebaHust 1 BonHbI.

. MonekynsipHas cmsmka. TepmogmHamuka.

. DnekTpocTaTuka.

. [1OCTOSIHHbIN TOK.

. Knaccuueckas n pensituBmctckas MexaHmka.
. KonebaHnunsa v BonHbl.

. MonekynsipHast domsnka. TepmoanHamumka.

. OnekTpocTaTtuka.

. [1oCTOSAHHBIN TOK.

KoHTponbHas

NabopatopHble
2 paboThbl OnK-3

3 |YcTHbIl onpoc Orik-3

GrON=2IOIRARON=OIRARON =

3auver OlK-3

CemecTp 4
TeKyLLMI KOHTPO/Tb

6. MarHmMTHOe none B BakyyMe v BeLlecTBe.

7. dnekTpoMarHuTHaa nHoykums. YpasHeHnss Makceenna.
dnekTpoMarHuTHble KonebaHusi 1 BONHbI.

8. BonHoBasi n kBaHTOBAas OMTUKA.

9. OneMeHTbl KBaHTOBOWM MeXaHUKU.

10. dunsuka atoma, TBEPLOro Tena, aapa n aNEMeHTapHbIX YacTuu,.

KoHTponbHas

6. MarH1THOe none B Bakyyme v BewecTBe.

7. OnekTpomarHuTHaa nHaykums. YpasHeHns Makceenna.
OnekTpoMarHuTHble konebaHus v BOMHbI.

8. BonHoBas n kBaHTOBas ONTUKA.

9. OnemMeHTbl KBAHTOBOW MEXaHWKMW.

10. dunsmka atoma, TBEPLOro Tena, a4pa U aneMeHTapHbIX 4acTul,.

NabopatopHble
2 paboThbl OnK-3

6. MarHuTHOe none B BakyyMe 1 BellecTBe.

7. 9nekTpomarHuTHas nHaykums. YpaesHeHns Makcsenna.
OneKkTpoMarHnTHble konebaHmsi U BOMHBI.

3 |YcTHbI onpoc OrlIK-3 8. BonHoBag u kBaHTOBas onTukKa.

9. OneMeHTbl KBAHTOBOW MEXAHWKMN.

10. ®uamnka atoma, TBEPOOro Tena, a4pa U dNeMeHTapHbIX YacTuL.

9Kk3aMeH OlK-3

6.2 OnucaHue nokasateneun n Kputepues oueHuBaHus KOMMeTeHUMi Ha pa3nuyHbIX 3Tanax ux oopMmpoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
Ki‘:‘;’:ﬁﬂ OL,eHNBaHUs 3ran
OTnn4YHO XopoLuo Y nosn. Heyn.
CemecTp 3
TekyLLUA KOHTPONb
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TeMbl. OTBET XOPOLO
CTPYKTYPUPOBAH.
MNpekpacHo ocsoeH
NOHATUIHBIA annapar.
lMpooemoHcTpupoBaH
BbICOKWUI YPOBEHb
NoHUMaHWa Matepvana.
MNpeBocxonHoe ymeHve
goopMynMpoBaTb CBOU
MbiCnn, 0bcyXaaTb

CTtpykTypa oTBeTa B
LilenioM afgeksartHa Teme.
Xopolo ocBoeH
NOHATUIHLIVA annapar.
lMpoaemMoHcTpuposaH
XOPOLLINIA ypOBEHb
NoHUMaHMsa mMatepuana.
Xopouee ymeHune
dbopmynunpoBatb CBOU
Mbicnu, obcyxaaTb

CTPYKTYpPUPOBaH.
MoHATUAHBIA annapat
OCBOEH YaCTUYHO.
lMoHnMaHmne oTaeNbHbIX
MONOXEHN N3
maTtepuana rno Teme.

Y noBNeTBOPUTENBHOE
yMeHne
doopMynmpoBaTb CBOU
Mbicnn, obcyxaaTb

OCBOEH
HeyAnoBNEeTBOPUTENBHO.
lMoHumaHune matepuana
pparmeHTapHoe nnu
oTcyTCTBYeT. HeymeHue
gbopMynnpoBaTb CBOU
Mbicnu, obcyxaaTb
INCKYCCUOHHblE
MONOXEHUS.

dopma Kputepum dran
KOHTpons oLLeHUBaHUA
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHBI |[1paBuabHO BbINONHEHA [3a4aHns BbINONAHEHbl  (3a8aHWs BbINOMHEHb
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
MNpooeMoHCTpMpoBaH  [3amaHuii. MpwucyTcTByiOT MponoemoHcTprpoBaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbésaHble oWwmnbKu. Heyo0BNeTBOPUTENbHbIN
BNafeHns matepuanoMm. (HesHauymTenbHble MNponoeMoHCTpMpoBaH  |ypoBeHb BNageHns
MposBneHb ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MpooeMoHCTpMpPOBaH  [ypoBeHb BNageHUs MposBneHs
cnocobHoCTM XOpOLWWiA YpOBEHb mMarepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnageHus matepwanoM. |[posiBneHbl HU3Kme cnocobHocTM
yMEHUS K BbiNonHeHUO |[posiBneHbl cpefHne  |cnocobHocTh NPUMEHSATb 3HaHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHoCTM NPUMEHATb 3HAHUS U [yMEHMS K BbINONHEHWIO
NPUMEHATb 3HAHUS U [yMEHWS K BbINOMHEHMIO [KOHKPETHBIX 3a4aHWIA.
YMEHUS K BbINONHEHUIO |KOHKPETHbIX 3a4aHUiA.
KOHKPETHbIX 3a0aHWiA.
NabopatopHble [O6opynosaHme 1 O6opynosaHue un O6opynosaHue 1 O6opynosaHwve un
paboThi MeToAbl MICNOMb30BaHbl (METOAb! MCNOMNb30BaHblI [METOAbI HACTUYHO MEeTOobl UICMONMb30BaHbl | 2
npasunbHo. NposiBneHa [B 0CHOBHOM NPasubHO. [MCMNONb30BaHbI HenpasWibHO.
npesocxonHas MposBnena xopowas  [npasunbHo. NpossneHa ([possneHa
TeopeTunyeckas TeopeTnyeckas yooBneTBopuTenbHas  |HeynoBneTBopuTeNnbHas
noAroToBKa. MoAroToBsKa. TeopeTuyeckas TeopeTunyeckas
Heobxoanmble HaBbikn [HeobxoauMble HaBbik  [MOArOTOBKA. noAroToBsKa.
1 YMEHWS NMOMHOCTBIO (U yMEHNs B OCHOBHOM  [Heobxonmmble HaBblku  |HeobxoamMble HaBbIKK
0CBO€eHbI. PesynbTaT  |oCBOEHbI. Pesynbtar |V yMEHUs 4acTUHHO 1 YMEHUS HE OCBOEHHbI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopaTtopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4YaCTUYHO He COOTBETCTBYeT eé
uensm. Lensam. COOTBETCTBYET €8 Lensam.
uensm.
YCTHbIV onpoc (B oTBeTe kayecTBeHHO |OCHOBHbIE BOMPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO codepXaHue [TeMbl packpbiTbl. packpbita. OtBeT cnabo [[MoHsTWAHLIA annapaTt 3

ONCKYCCUOHHbIE ONCKYCCUOHHbIEe ONCKYCCUOHHbIE
MONOXEHUA. NMONoOXeHns. MONOXEHUA.
3auteHo He 3auteHo
3auer O6yyatowumitics 0bHapyXun 3HaHWe ocHoBHoro  |OByyatowmiicst oBHapyXunn aHavnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro mMatepumana, fLonyctun
npencTosiei paboTbl MO CRELUanbHOCTH, NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
CnpasunICs C BbINOMIHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMmon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpaMMoi JUCLUMMNAMHBL.  |cnocoBeH NPOLOMXUTL 0ByYeHne nnu
NPMCTYNUTb MO OKOHYaHWK YHMBEPCUTETA K
npogoeccroHanbHom oesTenbHocTn 6es
JONOSHNTESbHbBIX 3aHATU MO COOTBETCTBYIOLIEN
ANCUMMNINHE.
CemecTp 4

TeKyL i KOHTPONb
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TeMbl. OTBET XOPOLO
CTPYKTYpU1pPOBaH.
MNpekpacHo ocsoeH
NOHATUIHBIA annapar.
lMpooemoHcTpupoBaH
BbICOKWUI YPOBEHb

CTpykTypa oTBETA B
LilenioM afgeksartHa Teme.
Xopolo ocBoeH
NOHATUIHLIVA annapar.
lMpoaemMoHcTpuposaH
XOPOLLINIA ypOBEHb

CTPYKTYpPUPOBaH.
MoHATUAHBIA annapat
OCBOEH YaCTUYHO.
lMoHnMaHmne oTaeNbHbIX
NoNIOXEHUN 13
maTtepuana rno Teme.

OCBOEH
Hey.OBNEeTBOPUTENBHO.
lMoHumaHune matepuana
pparmeHTapHoe nnu
oTcyTCTBYeT. HeymeHue
gbopMynnpoBaTb CBOU

dopma Kputepum dran
KOHTpons oLLeHUBaHUA
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHBI |[1paBuabHO BbINONHEHA [3a4aHns BbINONAHEHbl  (3a8aHWs BbINOMHEHb
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
MNpooeMoHCTpMpoBaH  [3amaHuii. MpwucyTcTByiOT MponoemoHcTprpoBaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbésaHble oWwmnbKu. Heyo0BNeTBOPUTENbHbIN
BNafeHns matepuanoMm. (HesHauymTenbHble MNponoeMoHCTpMpoBaH  |ypoBeHb BNageHns
MposBneHb ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MpooeMoHCTpMpPOBaH  [ypoBeHb BNageHUs MposBneHs
cnocobHoCTM XOpOLWWiA YpOBEHb mMarepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnageHus matepwanoM. |[posiBneHbl HU3Kme cnocobHocTM
yMEHUS K BbiNonHeHUO |[posiBneHbl cpefHne  |cnocobHocTh NPUMEHSATb 3HaHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHoCTM NPUMEHATb 3HAHUS U [yMEHMS K BbINONHEHWIO
NPUMEHATb 3HAHUS U [yMEHWS K BbINOMHEHMIO [KOHKPETHBIX 3a4aHWIA.
YMEHUS K BbINONHEHUIO |KOHKPETHbIX 3a4aHUiA.
KOHKPETHbIX 3a0aHWiA.
NabopatopHble [O6opynosaHme 1 O6opynosaHue un O6opynosaHue 1 O6opynosaHwve un
paboThi MeToAbl MICNOMb30BaHbl (METOAb! MCNOMNb30BaHblI [METOAbI HACTUYHO MEeTOobl UICMONMb30BaHbl | 2
npasunbHo. NposiBneHa [B 0CHOBHOM NPasubHO. [MCMNONb30BaHbI HenpasWibHO.
npesocxonHas MposBnena xopowas  [npasunbHo. NpossneHa ([possneHa
TeopeTunyeckas TeopeTnyeckas yooBneTBopuTenbHas  |HeynoBneTBopuTeNnbHas
noAroToBKa. MoAroToBsKa. TeopeTuyeckas TeopeTunyeckas
Heobxoanmble HaBbikn [HeobxoauMble HaBbik  [MOArOTOBKA. noAroToBsKa.
1 YMEHWS NMOMHOCTBIO (U yMEHNs B OCHOBHOM  [Heobxonmmble HaBblku  |HeobxoamMble HaBbIKK
0CBO€eHbI. PesynbTaT  |oCBOEHbI. Pesynbtar |V yMEHUs 4acTUHHO 1 YMEHUS HE OCBOEHHbI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopaTtopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4YaCTUYHO He COOTBETCTBYeT eé
uensm. Lensam. COOTBETCTBYET €8 Lensam.
uensm.
YCTHbIV onpoc (B oTBeTe kayecTBeHHO |OCHOBHbIE BOMPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO codepXaHue [TeMbl packpbiTbl. packpbita. OtBeT cnabo [[MoHsTWAHLIA annapaTt 3

NMoHMMaHNs Matepuana. [noHumaHus Mmatepuana. |Y ooBneTBopuTeNbHOE  [Mblcin, 0bcyXxaaTtbh
[MpeBocxonHoe ymeHne |Xopolwee yMeHune yMeHne ONCKYCCUNOHHbIE
oopMynMpoBaTh CBOU  |hOpPMYMpoBaTb CBOM  |hOPMYIMPOBaThL CBOW  [MONIOXEHMSI.
MbiCnn, 0bcyXaaTb Mbiciv, obcyxaatb Mbicnn, obcyxaaTb
LNCKYCCUOHHbIE LNCKYCCUOHHbIE LNCKYCCUOHHbIE
MONOXEHMSI. MONOXEHUS. MONIOXEHMSI.
PerncTpaumoHHbiit Homep 10289259819 SAEKTPOHHBIH
Bl VHUBEPCHTET
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 3

TekyLwWUin KOHTPONb

1. KoHTponbHas pabota

Tembl 1,2, 3,4, 5

1. B HEKOTOpOI TO4KE TPaeKTOPUN OBUXEHNS MaTepunanbHON TOYKM 3a4aHbl paanyc KpnsnaHbl R=62 cm 1 ckopocTb
u=5,1 M/c. HainTn BennynHy HopMasnbHOro yCKoOpeHus an (B M/c2).

2. MatepumanbHasg Touka maccori m=0,5 Kkr oBMXETCSA CO CKOPOCThIO U =2,2 M/c. Halitu umnynbc Tena p( B Kr*m/c).

3. Teno maccoit m=3 kr npu cBo60gHOM NafeHwn ¢ BoicoTbl h=0,15 KM B MOMEHT yaapa 0 3eMnto UMENo KMHETUYECKYIO
aHepruto T=2,5 k[ x. Hartn paboTy cunbl conpotuenennsi Bosayxa Aconp.(s Ix).

4. MomeHT uHepumn Tena maccor m=1,5 kr otHocutensHo ocu CO, npoxoasieli Yyepes LEeHTP Macc, paeeH 10=5,6 kr?m2.
HaliT MOMEeHT uHepummn aToro Tena otHocuTenbHo ocu AO , napannensHoi ocn CO 1 Haxoawemncs oT Hee Ha
paccTtosaHum d=0,1M (B Kr*m2).

5. Haiit penatmBmcTCKUn MMNYyNbC HacTuubl (B Kr*M/C), netawei co ckopocTtbio U = 0,95*c. Macca yactuubl pasHa
m=2,5 *10(-8) kr . (C - CKOPOCTb CBETA B BakyyMe)

6. Haittn o6bem (B M3) v =0,5 Moneit naeanbHoro rasa npv HopmanbHbix ycnosusix ( po=1,013*10(5)Ma , To=273,15 K).
7. Boonb ocx X NNOTHOCTb U3MEHSIETCS MO 3aKOHy p = a*X. Kakas macca sewecTtsa m (B Kr) NepeHocuTcs Yyepes
nnowanky AS= 0,013 M2 , pacrnonoxXeHHyio NepneHanKynspHo ocu X, 3a spems At =2,3 ¢ npu koadpdpuumeHTe
ondpdpysum D= 12,3?10(-6) m2/c? (a=0,036 kr/m4).

8. Mpwn coobueHun rasy konndectsa Tennotel Q=4,25 kX BHyTPEHHSS SHeprus rasa ysennymnacb Ha AU=3,24 k1x.
Haitu paboty rasa A (B kX).

9. M'py3 Maccoit m=5 kr Ha Npy>XuHe CoBepLLaeT 3aTyxarwmne konebaHns, amdepeHUnansHoe ypaBHEHNE KOTOPbIX
umeet Bna: X"+20 *X'+A(2) *x=0. Hartn KosgpnumneHT CONpoTMBAEHNS cpedbl r (B Kr/c). (8=2,1c-1).

10. YpaBHeHue beryuieli BonHbl uMeeT Bua: E=Ao*cos(w*t-k*x+a).

Hantn onuHy BonHbl A (B M). (k=0,228Mm(-1))

2. Na6opartopHble paboTbi

Tembl 1,2, 3,4,5

NabopatopHas pabota:OnpeneneHme ckopocTy cCHapsAa C NOMOLLbIO KPYTUNBHOro 6annncTMyeckoro MasiTHmKa.

PerucTtpaumnoHHbiii Homep 10289259819 AEKTPOHHBIH
Il YHHBEPCHTET
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NabopatopHas paborTa:
Na6opatopHas paborTa:
Na6opatopHas paborTa:
NabopatopHas paboTa:
NabopatopHas paborTa:
Na6opatopHas paborTa:

MasATHUKOB

NabopatopHas paborTa:
NabopatopHas paboTa:
NabopatopHas paborTa:
Na6opatopHas paboTa :
NabopatopHas paboTa :
NabopatopHas paboTa :
Na6opatopHas paboTa :
NabopatopHas paboTa :
NabopatopHas paboTa :
Na6opatopHas paboTa :

3. YcTHbIN onpoc
Tembl 1,2, 3,4,5
Temal.

O©CooNOOOGTh~wWwN =

17.

I/I3yHeH|/|e 3aKOHOB TPEHUA Ka4eHun4.

M3yyeHune 3aKOHOB TpeHus.

M3yyeHune ynpyroro n Heynpyroro coyoapeHunin oByx Lapos.

OnpegneneHve BpeMeHn yaap.

Onpe,ueneHme YCKOpPEHUA CUNbl TAXECTU npun CBOﬁO,EI,HOM nageHnn tTena.

Onpe,ueneHl/le YCKOpPEHNA CUnbl TAXECTU Npn nomoum matreMatn4eckoro un (*)I/I3I/Il-IeCKOFO

OnpeneneHre MOMeHTa UHepLUMM TBEPABIX TEN C NMOMOLLbIO KPYTUNBHOMO MasTHUKA.
OnpepeneHrie MOMeHTa MHepPLIMU MeTaNNIMYECKMX KONeL, ¢ NoMoLblo MasTH1Uka Makceenna.
M3yyeHne 3aKOHOB BpawaTenbHOro OBUXEHUs Ha KpecToobpasHoM masiTHUke Obepbeka.
OnpegneneHvie yaenbHOro ConpoTUBIEHNS NPOBOLHNMKA.

WccnenoBaHme anekTpuiecKknx XxapakTepucTMK CErHeToanekTPUKOB.

WNccnepooBaHme anekTpocTaTn4eckoro nonsi.

NccnepoosaHve Toka B Bakyyme.

N3yyeHune 3aBUCMOCTU COMPOTUBIIEHMSI METANNIOB OT TEMMepaTypbl.

OnpegneneHre 3apsna aNekTpoHa METOAOM MarHeTpoHa.

N3y4eHne MarHUTHbIX CBOWCTB peppoMarHeTMKOB

. Tpaektopus. MNepemewieHne. CkopocTb. CKOPOCTb B 1€KAPTOBOM CUCTEME KOOPAMHAT.

. CkopocTb. CKOpOCTb B NOASIPHONM CUCTEME KOOPAMHAT.

. Ckopoctb. CpegHsas ckopocTb. [NpoiaeHHbI NyTh.

. YckopeHue. YckopeHue B 0ekapToBOV CUCTEME KOOPAMHAT.

. YckopeHue. YCKOpeHUe B CUCTEME KOOPAMHAT, CBA3AHHOW C ABUXYLENCS TOYKOM.

. Yron nosoporTa. Yrnosas ckopocTb. CBA3b IMHEAHON 1 YrNOBO CKOPOCTU. YTOBOE YCKOPEHNE.
. [lnHamuka matepuanbHOn To4kn. 3akoHbl HbloToHa.

. dnHamuka tBeppooro tena. LleHTp macc.

. 3aKOH OBMXEHMS LeHTpa Macc.

. Pabota B MexaHuke.

. Kunetnyeckas n noteHumanbHas sHepruu.

. OCHOBHOE ypaBHEHVE ONHAMMKW BpalLaTenbHOro ABUXEHUS TBEPLOro Tena 03HOCMTENbHO HEMOABUXHOM TOYKM .
. OCHOBHOE ypaBHeHVe MHaMMKUN BpallaTenbHOro ABMXEHUS TBEPOOro Tena OTHOCUTENbHO HENOOBWUXHOW OCU.
. MOMEHT cunbl, MOMEHT MMMYNbCa, MOMEHT MHepLUMKU. KnHeTtnyeckas sHeprus spalarolerocs tena.

. 3aKOHbI COXpaHeHus (MMMNynbca, SHEPrMU, MOMEHTA UMMNYNbCA).

. MpeobpasoBaHus koopamHat Manunes. MpuHUMn oTHocKTenbHoCcTU Manunes

MocTtynatel SitHwTenHa. MpeobpasoBaHns koopamHaT JlopeHua.

18. nvHa 1 NpOMEXyTOK BPEMEHW B PENSTUBUCTCKON MEXaHUKeE.

19.

MoHsATHe OOHOBPEMEHHOCTU B peﬂﬂTMBMCTCKOIZ MexaHuke.

20.PenatunBucTcknii 3akOH CNOXEHNS CKOPOCTENA.
21.0OCHOBbI PENATUBNUCTCKON AUHAMUKM.
22. B3anMocBa3b Macchbl ¥ 3HEPrun B PeNsTUBUCTCKON MEXaHUKe.

Tema 2.

1. CBob0OAHbIE rapMOHNYecKMe KonebaHms
2. [lngpdpepeHunanpHoe ypaBHeHne cBoHoOHbIX KonebaHwuiA.

. YpaBHeHune BOJHbI.

O©o0o~NO O W

. 3aTyxawolwme MexaHndeckme KonebaHus.

..JdndpepeHumanbHoe ypaBHeHNe cBOBOAHbIX 3aTyxatowmx konedaHuii.
. BbIHY>XA€HHbIE MexaHu4Yeckme konebaHums.

. dndbdepeHumnanbHoe ypaBHEHUE BbIHYXAEHHbIX KOnebaHuii.

. MpononbHbIe 1 NonepeYHbIe BOMHbI

. ®a3oBas cKOpOCTb BOSHbI

10. SHepruns BonHbl. CTOSYME BOSHbI.

Tema 3.

1. CTaTMCTNYECKU 1 TEPMOLMHAMMNYECKNIA METOAbI UCCNEN0BAHNS.

2. OCHOBHOE ypaBHEHNEe MONEKYNSPHO-KMHETUYECKOA Teopun (BbIBOA).
3. CpenHekBagpaTtnyHas CKOpoCTb. Pr3NYECKUii CMbICH
TEPMOONHAMNYECKO Temrneparypbl.

4.Yvcno cteneHei cBoboabl Monekyn. 3akOH PaBHOMEPHOrO pacrnpeneneHns SHepPrm no Yucnam creneHer ceobompl

MOMEKyI.

5. 3akoH pacnpeneneHns Monekysn rno cKopocTsM (pacnpeneneHne Makcsenna).

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,
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6. Pacnpenenenne Bonbumara. Bapometpuyeckas popmyna.

7. BHyTpeHHss aHeprus. TennoTta u pabota B TepMOANHAMUKE.

8. NepBoe Hayano TepMOAMHAMUKN 1 Ero NPUMEHEHME K M30XOPUYECKOMY MPOLIECCY.

9. MNepBoe Ha4Yano TepPMOAMHAMUKI 1 EF0 NPUMEHEHNE K U306apryeckoMy npoueccy. Pusnyeckuii cMbicn
yHVBepCcanbHOM ra3oBon MOCTOSAHHOMN.

10. NepBoe Hayano TepMOAMHAMUKN 1 €r0 NPUMEHEHME K M30TEPMUYECKOMY MPOLIECCY.

11. MNepBoe Ha4Yano TepMOANHAMUKN 1 EFO MPUMEHEHUE K aanabaTniyeckoMy npoLeccy.

12. ddpchekTnBHBIN AnameTp. CpenHss anuHa ceobonHoro npobera monekyn. Bpems penakcaumm.

13. fBnexve andpgoyaun. 3akoH duka.

14. SlBneHne TennonpoBoaHOCTU. 3aKoH Pypbe.

15. SlBneHne BHYTPEHHero TpeHns.

16. Kpyrosble npoueccel. K.[.[. TennoBon n XonoannbHON MawWwWHBbI.

17. Uukn Kapro. K.I. 0. unkna KapHo (BbiBog).

18. NepBas n BTOpas Teopema KapHo. TepmoamHammnyeckas wkana remnepartyp.

19. NpuseneHHas TennoTa. YpasHeHne Knaysuyca.

20. OHTponus. CeoNCTBA SHTPOMUU.

21.9HTponus noeanbHoOro rasa.

22.Btopoe Havano TepMoanHamMumKu.

23. CtatmcTnyecknii CMbICA BTOPOro Havana TepMOANHAMUKN.

24. PeanbHble rasbl.

Tema 4.

. ChopmynumpyiiTe 3aKOH coxpaHeHns 3apsaa.

. Banuwwute, cpopmynupyiite n 06bsICHWTE 3aKoH KynoHa.

. Kakne nons HaabiBatoT anekTpocratmyeckummn?

. YTO Takoe HanpsXeHHOCTb 3aNeKTPOCTaTUYeCKOro nons?

. Kak HanpasneH BekTop Hanps>XeHHOCTW Nons To4eyHbIxX 3apanos? EgnHmua HanpsxeHHoctn B CU?

. Yto Takoe notok Bektopa ? EanHnua ero 8 CU?

. YeMy paBHa HanpsixxeHHOCTb Nonst 60MbLWON paBHOMEPHO 3apsiXXeHHOW nnockocTn? Kak HanpasneH BeKTop
Hanps>XXeHHOCTW NONS 3TOW NAOCKOCTN?

8. B uem 3aknioyaeTcs onanyecknii CMbICn TeopeMbl [Taycca Ans anekTpocTatnyeckoro nons B sBakyyme?

9. YTto Takoe NuHeHas, NOBEPXHOCTHAs 1 06 bEMHAs MNOTHOCTU 3apPSa0B?

10. Kak nokasartb, 4TO 3N1eKTpOCTaTUYeCKOE None SBNSEeTCSA NOTEHLMaNbHbIM?

11. Y710 HasblBaeTCS LMPKynsLmMen BeKTopa HanpsaXeHHOCTN?

12. Navite onpenenexHve noTeHumana gaHHoW TO4KM 3NeKTPOCTaTMHeCKOoro nons U pasHocTy NOTEHUMAN0oB ABYX TO4EK
nons. Kakosbl nx eanHULbI?

13. NpuseanTe rpadoukn 3asucumocTern E(X) n ¢(x) ons paBHOMepPHO 3apsiXeHHON cdpepmnyeckon nosepxHocTu. Jante
nx 06bACHEHVE 1 060CHOBAHME.

14. KakoBa CBA3b MeXAy HanpsXXeHHOCTbIO U MOTEHLUMANOM 3NeKTpOocTaTnyeckoro nons? Boiseaute ee n o6bsacHUTE.
KakoB gomaunyecknii CMbIC 9TUX MOHATUIA?

15. Yemy paBHa paboTa no nepemelleHunto 3apsaa Baoib SKBUMNOTEHUMANIbHO NOBEPXHOCTA?

16. Kakve BelecTBa ABNAOTCA NPOBOAHMKaAMN? YeMy paBHO anekTpruyeckoe none BHyTpu NposoaHunka? Y ero
NMOBEPXHOCTN?

17. DneKkTpryecKkuin nnonb NOMELLEH BHYTPb 3aMKHYTOW NnoBepxHOCcTU. KakoB noTtok PE ckBO3b 3Ty NOBEPXHOCTL?
18. YeMy paBHO OTHOLWEHME HAMPSAXEHHOCTEN SNeKTPOCTaTMYECKUX Noner B Touke A, nexallen Ha npoooiXeHun ocu
aunons, n B Todke B, nexawen Ha nepneHaukynspe, npoxogsiwem Yyepes cepeamnny O ocu atoro gunons, ecnn OA=0B.
19. Yto Takoe Nonsipm3oBaHHOCTb?

20. Yto nokasbiBaeT AnanekTpuyeckas npoHNLAEMOCTb cpeabl?

21. Kak cBsizaHbl Mexay coboli AnanekTpuieckme NpoHULAEMOCTb CPebl U BOCTPUMMYUBOCTD BELLECTBA?

22. B 4yeM pasnunyve nonapmsaumnm GUINeKTPUKOB C MNOASPHBLIMA U HENOASIPHBIMW MONEKynammn?

23. Kak onpenensieTcs BEKTOP 3NEeKTPUYECKOro CMelleHns? YTo oH xapaktepumayeT?

24. Cchopmynupyiite TeopeMy ["aycca Ans anekTpocTatmyeckoro nons B AUaNeKTpuke.

25. Tpn oOnHaKoBbIX KOHAEHcaTopa OAUH pa3 coedvHeHbl NocnenosaTenbHO, Apyron ? napannenbHo. Bo ckonbko pas u
Koraa emkocTb 6aTapewn 6ynet 6onblue?

26. BoiBegute coopMynbl 41 SHEPTrN 3apsSXKEHHOM0 KOHAEHCATOPa, Bhlpaxas ee yepes 3apsif Ha obknaakax
KOHIOeHcaTopa 1 Yepes HanpsiXeHHOCTb Nons.

Tema 5.

1. Yto HasbiBatoT cunoi Toka? Kakosa eé eguHnua? [atb onpeneneHve.

2. Ha3oBuTe ycnoBms BO3HUKHOBEHWS 1 CYLLECTBOBAHMS 9NEKTPUYECKOr0 TOKA.

3. Yto Takoe cTtopoHHue cunbl? Kakosa nx npupoaa?

4. B yem 3akntovaeTcsa oM3nNHECKUiA CMbICI NEKTPOOBUXYLLEA CUnbl, AEACTBYIOWEN B LEenM? HanpsaXeHns? pasHocTu
noTeHunanos?
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5. MoyeMy HanpsxeHve aBnsieTcs 060BIEHHBIM MOHSTUEM PA3HOCTM NOTEHLMANOB?

6. lMoacHUTEe PUINYECKUIA CMBICT SNEKTPOABUXYLEN CUMbl, PA3HOCTM NOTEHLMANO0B N HANPSXEHUS HA yHacTKe
9NEeKTpU4eCcKor uenu.

7. YeM onpepensercs anekTpuyeckoe conpoTnBneHne NpoBoaHNKOB?

8. KakoBa cBa3b Mexay COnpoTUBAEHNEM U MPOBOAUMOCTbIO, YAENbHBIM CONPOTUBNEHNEM W YAENbHON NPOBOANMOCTBIO?
9. BoiBeounte 3akoH Oma B andbdbepeHumansHoin dopme.

10. BoiBegute 3akoH Ixoyns ? JleHua B anddoepeHumanbHom doopme.

11. MpoaHannampyiite 0606WeHHbI 3akoH OMa. Kakue 4YacTHble 3aKOHbI MOXHO U3 HEro Mony4nTb?

12. Kakne yacTuubl SBASIOTCA HOCMTENSAMM 3NEKTPMYECKOro Toka B MeTannax? KakoBbl UX XxapakTepucTukmn?

12. KakoBbl OCHOBHbIE naeun Teopun Lpyne - NlopeHua?

13. CpaBHuTE NOPAAOK CPefHUX CKOPOCTEN TENNOBOro 1 YNOPSAA0HEHHOrO ABMXEHUS SNEKTPOHOB B MeTannax (npu
yCnoBusiX, 6IM3KUX K HOPMasbHBIM 11 TPUEMIIEMBIM B 3NIEKTPOTEXHUKE).

14. BoiBeante 3akoHbl OmMa n Ixoyns - JleHua B andodoepeHumnansHom doopme.

15. B 4eM 3akntoyaeTcs on3n4eCcKnii CMbICH YAENbHOM TENNOBON MOWHOCTU TOoKa?

16. Kak knaccuyeckas Teopusi NpoOBOAMMOCTM METANNOB 06 BACHAET 3aBUCUMOCTb COMPOTUBIIEHUSI METANNOB OT
Temneparypbl?

17. B yem 3aknioyaloTCa TPYOHOCTU 3NIEMEHTAPHON KNacCUYeCcKon Teoprmn aNeKTPOnpPoBOAHOCTM MeTannos? Kakosbl
rpaHnLpbl ee NPUMEHNMOCTN?

18. YTo Ha3bIiBaOT paboToii BbIxo4a 3NeKTpoHa?

19. Kakum 06pa3oM MOXHO BbIpBaTb 9NEKTPOHBI U3 XONOAHOro katona? Kak HasbiBaeTcs 910 SBneHune?

20. K kakoMmy Tuny ra3oBoro paspsaa OTHOCUTCS MOHWA?

21. OxapakTepunayiiTe NPOLECCH MOHM3aUMM 1 peKoMBrHaLMK.

22. B 4eM OT/IM4Me CaMoCTOSITENBHOMO Fa30BOr0 pa3psiha OT HECAMOCTOsATeNbHOr0? KakoBbl yCnoBus, HEO6X0AUMble AJist
€ro ocyuwecTsneHmsa?

3aver

Bonpochl k 3a4eTy:

1. TpaekTopus. [NepemewweHmne. CkopocTb. CKOPOCTb B EKAPTOBON CUCTEME KOOPAMHAT.

2. CkopocTb. CKOpOCTb B MONSPHON CUCTEME KOOpAMHAT.

3. Ckopoctb. CpegHsas ckopocTb. MNpoiaeHHbIN NyTh.

4. YckopeHue. YCKopeHne B 0eKkapToBOM CUCTEME KOOpAMHAT.

5. YckopeHue. YckopeHne B CUCTEME KOOPAMHAT, CBA3aHHOW C ABUXYLWENCS TOHYKOMN.

6. Yron nosopota. Yrnoeas ckopocTb. CBA3b NMHERHON 1 YrNOBOW CKOPOCTM. YINOBOE YCKOPEHUE.

7. OnHammka maTepuranbHOi ToHKKU. 3akoHbl HbtoToHa.

8. OmHamuka tBepporo Tena. LleHTp macc.

9. 3akoH OBMXEHMS LIeHTpa Macc.

10. PaboTa B MexaHuke.

11. KuHeTtnyeckas n noteHUumanbHas sHepruu.

12. OCHOBHOE ypaBHEHNE ONHAMMKM BpaLLATENBHOrO ABMXEHNS TBEPLOro TeNa 03HOCUTENBHO HEMOABUXHON TOYKN .
13. OCHOBHOE ypaBHeHMe AMHaMKKK BpalaTenbHOro ABUXEHNS TBEPAOro Tefia OTHOCUTENbHO HEMOABUXHOR OCK.
14. MOMEHT Cunbl, MOMEHT UMMYNbCca, MOMEHT MHepumun. KuHeTnyeckas sHeprus spalarowerocs rena.

15. 3akoHbl coxpaHeHns (UMNynbca, SHEPrMM, MOMEHTA MMNYNbCa).

16. MpeobpasoBaHus koopamHat Manunes. MpuHuMn oTHocKTeNnbHOCTU Manunes

17. MocTynatbl SiiHWwTelHa. MpeobpasoBaHus koopauHart JlopeHua.

18. [InmHa n NpoMexXyToK BPEMEHW B PENSTUBUCTCKOW MEXaHMKe.

19. lNoHATME 0OHOBPEMEHHOCTU B PENATUBUCTCKON MEXAHUKE.

20.PensaTnBncTCKMA 3aKOH CNOXEHNS CKOPOCTEN.

21.0OCHOBbI PENATUBNCTCKON AUHAMUKM.

22. B3anMocBa3b Macchbl ¥ 3HEPrUn B PensTUBUCTCKON MEXaHuKe.

23. CBoboaHble rapMoHUyeckmne konebaHms

24. 3atyxawolwme MexaHmyeckue konebaHms

25. BblHyx eHHble MexaHn4eckne konebaHus

26. NpononbHble 1 NONepeYHble BOMHbI

27. YpaBHeHWe BOSHbI.

28. ®a3oBas CKOPOCTb BOMHbI

29. OHeprus BonHbl. CTOSYME BOMHBI.

30. Cratmctuyecknii 1 TepMOANHAMMNYECKUIA METObI NCCENOBaHUS.

31. OcHoBHOE ypaBHEHME MONEKYNSAPHO-KMHETNYECKO Teopun (BbIBOL,).

32. CpenHekBagpaTnyHas CKOpoCcTb. PUINYHECKMIA CMbICH

TEpPMOONHAMNYECKON Temrneparypbl.

33.4ucno crteneHein cBoboabl Monekyn. 3aKOH PaBHOMEPHOrO pacnpeneneHns aHeprum no Yucnam cteneHelt ceobonbl
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MOnEeKy.

34. 3akoH pacnpeneneHus MONekyn no CKopocTaMm (pacnpeneneHve Makceenna).

35. PacnpegneneHue BonbumaHa. BapomeTpryeckas goopmyna.

36. BHyTpeHHsist aHeprusi. Tennota n paboTta B TepPMOOMHAMUKE.

37. lNepBoe Ha4yano TePMOAUHAMUMKMN 1 €r0 MPUMEHEHNE K N30XOPUYECKOMY MpoLeccy.

38. MNepBoe Havyano TepMOAMHAMUKM 1 €ro MPUMEHEHMNE K n306aprnyeckomy npoueccy. Pranyeckmii cMbich
YH/BEpCanbHOM ra3oBon MOCTOSHHOM.

39. MNepBoe Ha4yano TeEPMOANHAMUKM N €r0 MPUMEHEHNE K M30TEPMNYECKOMY NpoLeccy.

40. MepBoe Ha4ano TepMOANHAMUKM 1 €rO NMPUMEHEHME K aanabaTtmyeckomy npoLeccy.

41. OppekTrBHbIA auameTp. CpenHsa anvHa ceoboaHoro npobera Monekyn. Bpems penakcaumm.

42. SlBneHune ondpdpysnn. 3akoH Puka.

43. SlBneHne TennonpoBO4HOCTU. 3akoH Pypbe.

44. flBneHne BHYTPEHHEro TpeHus.

45. Kpyrosble npouecchl. K.I[1.[. Tennosoi 1 xonoannbHON MaWnHbI.

46. Uukn KapHo. K.IM. 4. umkna KapHo (BbiBOL).

47. MNepsas n BTOpas Teopema KapHo. TepMoguHamMmyeckas wkana remneparyp.

48. lNpuseneHHasa TennoTta. YpasHeHue Knayauyca.

49. SHTponusa. CBONCTBA SHTPOMUN.

50.9HTpONMSA noeanbHOro rasa.

51.Btopoe Havano tepMoanHamuKu.

52. CtatmcTuyecknic CMbICN BTOPOro Havana TepMOAMHAMUKN.

53. PeanbHble rasbi.

54. YpasHeHue BaH-gep-Baanbca. [MNonpaekn BaH-gep-Baanbca.

55. OnekTpunyeckunii 3apsa 1 ero CBONCTBa. 3akOH COXPaHEHNS 3NEKTPMYECKOoro 3apsna. 3akoH KynoHa.

56. HanpsxX&HHOCTb 3N1EKTPOCTATUYECKOro NoNs. SNEKTPUYECKOE NOME TOYEYHOro 3apsaaa 1 3apsaXXeHHOro wapa.

57. Cnnosble NUHWMM anekTpocTaTm4eckoro nons. MNMoTok BekTopa HanpsXXEHHOCTN.

58.Teopema ["aycca Ons anekTpuy4eckoro nons B BakyyMe. ONeKTpuyecKoe none 3apsaXeHHOro NpoBoasiLero oiMHHOro
LUMAMHAPA, 3aPsSXEHHON NPOBOAsiLLei 6ECKOHEYHO AMHHOM HUTW, 3apPsSXEHHON NPOBOASILLE 60MbLWOR NNOCKOCTU, ABYX
3apsAXEHHbIX NPOBOASLWMX BONbWKX MNOCKOCTEN.

59. MoTeHumnan anekTpocTaTN4eckoro Nons. SKBUMNOTEHUMANbHbIE MOBEPXHOCTN.

PaboTa cvnn anekTpocTaTMYeCcKoro nons no NepeMeLLEHNIO 3NEKTPUYECKOro 3apsaaa.

60.Unpkynsumsa sektopa

HanpsXéHHOCTW anekTpocTaTmdeckoro nons. CesAsb Hanpsa-XEHHOCTM 1 noTeHumana. MNpuHumMn cynepnosnummi nonen.
61. MPOBOOHMK B 3NEKTPOCTATUYECKOM MONE. SIBNEHME 3NeKTPOCTaTNIECKOR MHAYK-umn. MNMone B NpoBoaHVKe 1 B6NM3u
ero

NOBEPXHOCTU. DnekTpocTaTnyeckas sawmTa.

62. DNeKTpNYeCKnii AUNosb, Ero XxapakTepPUCTUKN 1 anekTpmnyeckoe none. NoBeneHve onnons B 04HOPOLHOM
SNEeKTPNYECKOM none.

63. MNonsapHble n HenonsapHble AManekTpukn. JuanekTprk B anekTpnyeckom none. MNMonapunsaumns ousnektpuka. MNone B
DVaneKTpuke.

64.BekTop anekTpuyeckoro cmeweHms. uanektpmyeckas npoHmLaeMocTb. Teopema [Faycca ong anekTpoctaTnyeckoro
nons B AU3NeKTpuKe.

65. OnekTpunyeckas EMKOCTb yeAMHEHHOro NPoBoAHUKa. KoHaeHcaTopbl.

EMKOCTb NN0CKOro, CPepuyeckoro 1 LMANHAPUYECKOro KOHAeHcaTopos. Mocneno-satensHoe 1 napannenbHoe
coeanHeHre KOHOEeHCaTopoB..

66. DHeprus 3apsiKEHHOro KoHOeHcaTopa. Heprusi 0OHOPOAHOIO 31eKTpuyYeckoro nons. O6bEMHas NIOTHOCTb SHEPrun
9NEeKTPNYECKOro nons.

67. DnekTpuyecknii TOK NPOBOAUMOCTY 1 ero xapaktepuctmkn. CTopoHHue cunbl. 9JC ncToyHmKa Toka.

68. 3akoH OmMa B MHTerpanbHo 1 guddepeHumanbHon GopMax.

69. ConpotusneHue peauctopa. [NocnegosartenbHoe 1 napanienbHoe CoeAMHEHNE PE3NCTOPOB.

70. 3akoH Oxoyna-JleHua B MHTErpanbHoOn 1 amgdepeHUmansHon goopmMax.

71. Knaccuyeckas anekTpoHHas Teopus NpoBoAMMOCTU METanNsOoB.

72. DNeKTPUYHECKni TOK B XNIOKOCTSX, ra3ax, Bakyyme. dnekTponuma.

CemecTp 4

TeKyLwuin KOHTPONb

1. KoHTponbHas pabora

Tembl 6,7, 8,9, 10

1. B marHuTtHoe none nHaykumu B=10MTn nepneHamkynspHO CUNOBbLIM IMHUAM BReTaeT SNeKTPOH CO CKOPOCTbio u=10
Mwm/c. YeMmy paseH paamyc OKpY>XHOCTW, ONMUCbIBAEMOW SNEKTPOHOM?

2. Makpotoku [1=1,5A, 12=3,8A n mukpotok 13=0,1 A cospaloT MarHuTHoe none. Hantn umpkynsaumio Bektopa
HanpsXeHHOCTU MarHUTHOro nons (B A) No 3aMKHYTOMY KOHTYpy L.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10289259819
Crpanuvua 14 n3 25.

A



Mporpamma aucumnnnubl "dusmka”; 23.03.03 Skcnnyartauns TPaHCNOPTHO-TEXHONOMMYECKNX MALINH 1 KOMMIEKCOB; AOLEHT, K.H. (LOLEHT)
CrpawwnHcknii 4.C.

3. B konebartenbHoM KOHTYpe 3apsa Ha obknamnkax KoHOeHcaTopa U3MeHsieTcs no 3akoHy:g=13,5 exp(-pt) cos(wt+1,57)
(Kn), roe B=15¢c-1, w=230 pag/c. Haintn [obpoTHOCTb 3TOro KOHTYpa Q .
4. B konebaTenbHOM KOHTYype C MHAYKTMBHOCTbIO L= 4MKI'H cuna Toka naMeHsieTcsl No 3akoHy 1=2+5-t (MA). Uemy paBHa

30C MHOYKLUUN B KOHTYpe?

5. HanpsxeHHOCTb 3NeKTprn4eckoro nons aNeKTPoOMarHUTHON BOMHbI B BaKyyMe U3MEHSETCS N0 3aKOHY:
E=Eo cos(wt-kx+0,54), roe k=2+10(4) M-1 Hant gnvny A (B MM) 3n1eKTPOMarHUTHOW BOJHbI.

6. OnTrnyeckas pasHOCTb Xo4a OTPaXeHHbIX nydein 1 n 2 pasHa 0,98 MkM.A. Hantn gnvHy BOnHbI A (B MKM), AN KOTOPOWA
npu cnoxeHun nyyei 1 n 2 yaet HabnoaaTbCs NHTEPEEPEHLIMOHHbIN MakcmMyM ¢ m = 0.
7. Ha opugppakumoHHyto pelwetky ¢ nepuogom d=0,02 MM nagaeT cBeT C ANNHOM BOMHbI A=0,26 MkM. HanTu yron ¢ (B
rpafycax), nof KoTopbiM HabnoaaeTcs LMGPaKLMOHHbIA MakCUMyM BTOPOrO Nopsiaka.
8. OTpaxeHHbIA OT rpaHuLbl pasgena oByX OM3NEKTPMKOB 1 1 2 CBET NOMHOCTLIO NONSAPM30BaH. Hatn yron nageHus
ceeTa ¢ (B rpag). Ecnu nokasarenun npenomneHns nanekTpukos pasHbl n1=1,2 n n2=1,5, COOTBETCTBEHHO.

9. MakcumanbHas ckopoCcTb DOTO3NEKTPOHOB pasHa umax=1,16 Mm/c. HanTn 3anupatowee HanpsixeHne U3 (8 B).

10. B noTeHumanbHoi sime rnybuHoi 5 3B anekTpoH ABMXeTCs co ckopocTbio 8 MM/c. YeMy paBHa ero nonHas aHeprus?
2. NabopatopHble paboTbl

Tembl 6, 7,8,9, 10

NabopatopHas paboTa :
NabopatopHas paboTa :
Na6opatopHas paboTa :
Na6opatopHas paboTa :
NabopatopHas paboTa :
NabopatopHas paboTa :
Na6opatopHas paboTa :
NabopatopHas paboTa :
NabopatopHas paboTa :
Na6opatopHas paboTa :
Na6opatopHas paboTa :
NabopatopHas paboTa :

OnpepeneHve 3apspa anekTpoHa MeTonoM MarHeTpoHa.

N3yyeHne MarHUTHbIX CBOMCTB (heppoMarHeTKoB.

N3yyeHune gudppakumm ceeta.

3y4yeHune 3aKOHOB TEMNOBOroO U3MyyYeHus.

N3yveHne nHTeptepeHunm ceeTa

OkcnepumeHTanbHoe NoaTBepXAeHne noctynatos bopa.

3MepeHme ckopocTu cBeTa C MOMOLLbLIO Ta3ePHOro CeHcopa ABUXEHUS .
N3yyeHune aeneHns dpotoaddekTa.

N3yyeHune cnekTpa atoma BOLOpOAA.

OsHakomneHne ¢ paboToii ra3oBoro nasepa.

OnpepenenHne oudpcpepeHLmanbHOM TEPMO3NEKTPOABUXKYLLEA CUbl TEPMONAPbI.

WccnenoBaHve BONbTaMMNEPHOR XapakTepUCTVKM NONyNnpPOBOLAHNKOBOIO ANOAA.

3. YcTHbIN onpoc

Tembl 6,7,8,9,10

Tema 6.

1. VIHoyKuus MarHutHoro nons. CMnoeblie NIMHWW MarHUTHOro nons. MNpuHumn

Cynepnosunumm MarHNTHbIX NONew.

2. 3akoH buo?Casapa?/lannaca. MarHntHoe none NPSIMONNHENHOrO NPOBOAHUKA C TOKOM; KPYroBOro Toka.

3. Cuna JlopeHua. [BunxeHne 3apsaxXeHHON YacTuLbl B MArHUTHOM Mone.

4. 3akoH Amnepa. BaanmogencTeune npoBOAHUKOB C TOKOM. 23. MarHuTHbI noTok. Teopema ["aycca ons MarHUTHOrO
nons B BaKkyyme.

5. PaboTa nepemelieHns NPOBOAHUKA U KOHTYPaA C MOCTOSHHLIM TOKOM B

MarHMTHOM rnorne.

6. MarH1THble XapakTepucTnKu KOHTypa ¢ TOKOM. [oBeAeHne KOHTypa C TOKOM B MarHUTHOM rone.

7. MarHnTHble MOMeHTbI aToMoB. [loBeneHve atoma B MarHMTHOM none. Ouamar-HeTtukun. MNapamarHeTvku.
8.Hanpsaxé&HHOCTb MarHMTHoro nons. MarHutHas NpoHNLAeMoCTb. 3aKOH NOMHOMO TOKa AN MarHUTHOro Nons B
BELlECTBE.

9. deppoMarHeTnkn. SBNEHNE MarHNTHOrO rmcTepesnca.

10. MNeTnga ructepesnca

Tema 7.

1. SlBneHne anekTpoMarHnTHom nHAyKumMm. OCHOBHOWM 3aKOH 9NeKTpOMarHUTHOM nHAaykuun (3akoH Papanes). lNMpasuno
NeHua.

2. DHeprus NpoBOAHMKA C TOKOM. DHEprus 04HOPOAHOIr0 MarHUTHOrO NOns.

O6bEMHast NNOTHOCTL SHEPrv MarHUTHOrO MOIS.

3. Buxpesoe anektpuyeckoe none. ToK CMeWeHuns.

4. YpaBHeHns Makceenna nns anekTpomMarHutHoro nonst. VIx donsmnyeckmin cmbich.

5. KonebartenbHblii npoLecc. Anektpudeckue konebanns. JucdepeHumanbHble ypaBHEHNS 91eKTPUYECKX KonebaHuii.

6. ineanbHblli konebaTenbHblid KOHTYP. AMMNIMTYAA, UMKIMYecKas YactoTa, nepron 1 gpasa rapMoHUYeckmx konebaHuii.
OHeprusi konebaHwuii.

7. CBoboHble 3aTyxatowme konebaHns. AMAnuTyaa 3atyxaowmx konebaHuii.

KoadhdouumeHT 3atyxaHus. Jlorapudommuecknii oekpemMeHT konebaHui. JJo6poTHOCTb.

8. BblHyaeHHble konebaHus. AMAnMTyna 1 goasa BblHYyXAeHHbIX konebaHuii. FBneHne pesoHaHca.
9. OnekTpomarHUTHbIE BOMHbI. X CBOMCTBA 1 XapakTepucTuku. lkana anekTpoMarH1THbIX BOMH.
10. Nnockme anekTpoMarHUTHbIE BOMHbI. SHEepPrns BonHbl. [110THOCTL NOTOKA
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sHepruwn (BekTop YMoBa-oliHTrHra). IHTEHCUBHOCTb BOJHBI.

11. Wkana anekTpoMarH1THbIX BOJH.

Tema 8.

1. YTo Takoe ontuyeckas gavHa nytm? ontuyeckas pasHocTb xona?

2. [1Ba KOrepeHTHbIX CBETOBbIX MyyKa C OMTUYECKOWN pas3HOCTbIO xona A = (3/2)\ UHTEpPGEPUPYIOT B HEKOTOPOW TOYKE.
MakcuMyM unm MuHUMyM HabniopaeTcs B aToi Touke? Moyemy?

3. MoyeMy MHTEPdEPEHLMIO MOXHO HabnoaaTh OT OBYX NA3ePOB 1 HENb3s OT OBYX anekTponamn?

4. Kak nsmeHuntcs nHTepdepeHLMoHHas kaptuHa B onbite KOHra , ecnu aty cuctemy nomectutb B Boay?

5. ByoyT nn 0TAMYaTbCA MHTEPEEPEHLIMOHHBIE KaPTUHBI OT ABYX Y3KMNX 6NM3KO Nexalmx napannenbHbiX Wenen npu
OCBELLEHNMN NX MOHOXPOMaTUYeCKUM 1 BenbiM ceeToM? Moyemy?

6. YTo Takoe nonockl pasHOM TOMLWMHBI U PaBHOrO HaknoHa? ["ae oHu nokanusosaHbl?

7. OcBelwas TOHKY0 NAeHKY U3 Npo3padyHoro Marepmana MOHOXpPOMaTUYEeCKMM CBETOM, NagaoWwmm HOpManbHO K
NOBEPXHOCTM NNEHKM, Na Nei HabnoaaT napannenbHbie Yepenylnecs PaBHOYLaNEHHbIE TEMHbIE U CBET/bIE MONOCHI.
OnvrHakoBa 1 ToMWKMHA OTAENbHbIX Y4aCTKOB NAEHKN?

8. MoueMy UeHTp konew HbloToHa, HabnooaeMblx B MPOXOAsiLEM CBETE, 0ObIYHO CBET/bIN?

Mexx oy OByMS MnacTMHKaMy UMEETCS BO3LYLWHbIA KNNH, OCBELWAs KOTOPbIA MOHOXPOMATUYECKMM CBETOM HabnoaaT
UHTEpPdEePEHLMOHHBbIE NONOCHI. Kak M3MEHNTCA pacCTosHME MeX Ay Nonocamm, eCnm NpoCcTPaHCTBO 3anoHUTb
NPO3payHON XNIKOCTbIO?

9. B yem 3aknioyaeTcs CyTb NPOCBETNEHMS ONTMUKU?

10. Korga v noyemy cnow (cnowv) ¢ onTU4eCckon TOMNWWHOM B YETBEPTb AJIMHbI BOMHbLI CAYXUT (CNyXart) Ans nofHoro
raweHus

OTPaXEHHbIX Ny4Yeit 1 ANs NONy4YeHNs BbICOKOOTPAXaIOLWNX NOKPLITAA?

11. MoyeMy oudbpakums 3Byka NOBCEAHEBHO Bonee o4eBUAHA, YEM Andpakums ceeta?

12. KakoBbl gononHeHuns ®peHens Kk npuHuuny MorireHca?

13. Y10 no3Bonuno 06bscHMTL NpuHUMN MoireHca ? dpeHens?

14. B yem 3aknovaeTcsa NPUHLMN NOCTPOEHNS 30H PpeHens?

15. B 4em 3aknioqaeTca NpuHUMN SEACTBMS 30HHbIX NAACTUHOK?

16. B uem oTnuune gudppakumm dpeHenst Ha KpyrnoM OTBEPCTUM MPU OCBELLEHUN Er0 MOHOXPOMATUYECKUM U BeNbiM
cBeToM?

17. Korpa Habnionaetcs ougppakumus ®peHenst? ongppakumus dpayHrodepa?

18. MoueMy audppakums He HabnopaeTcs Ha 6OMbLIKMX OTBEPCTUSAX U BOMbWNX AUCKax?

19. Yem onpepnensietcs, bynet nu 4nucno 3o0H OpeHensi, 0TKPbIBAEMbIX OTBEPCTMEM, HYETHBIM MU HEYETHLIM? OTBET
obocHoBaTh.

20. KakoBbl xapakTepHble 0COBEHHOCTV ANGPaKLMOHHOM KapTUHbI, MoyYatoWwmnecs npu audopakumm na Manom
Henpo3pa4yHoM omcke?

21. HaionTe HanpaBneHns Ha TOYKW 9KpaHa B Cllydae ougopakLmm Ha Wenm, B KOTOPbIX MHTEHCUBHOCTb PaBHA HYJIO;
WHTEHCMBHOCTb MakcuMarnbHa.

22. OTnnyaeTcs v ANgoPakUmMs Ha Wenu Npu oCBeLLeHN ee MOHOXPOMAaTUYeCKUM 1 6enbiM CBEeTOM?

23. KakoBa npegenbHas WupuHa Wwenwu, npu Kotopoi ewe 6yayT HabntogatbCs MUHUMYMbI UHTEHCUBHOCTU?

Kak BnusieT Ha andppakumio dpayHrodgepa 0T OLHOM Wenu yBeNuYeHe OINHbI BOMHbI U WWPUHbI Wenu?

24. Kak nsmMeHuTCsl ongopakLMoHHas KapTuHa, ecnv yBenn4nTb oblee YUCNO WTPKXOB PeeTk, He MEHSIS MOCTOSHHYIO
peweTtkn?

25. CKONbKO AOMONHNUTENbHBIX MAHMMYMOB U MAKCMYyMOB BO3HVKHET MpU Sudopakumm na WecTy Wensax?

26. MNoyemy OndopakLUMoHHas pelleTka paanaraeT 6enbiii CBET B CnekTp?

27. Kak onpenenutb Hanbonbwimii NopsaoK cnekTpa audopakLMoHHOR peweTkn?

28. Kak ns3mMeHuTCs gugopakumMoHHas KapTuHa Npuv yoaneHnn skpaHa oT pewweTkn?

29.Mouemy npu ncnonb3oBaHUy 6enoro ceeta TONbKO LEHTPaNbHbI Makcumym Genbiii, a 60KOBbIE MakCUMyMbl Paay>XHO
OKpalweHb!?

30. MoyeMmy WTprxK Ha OMPaKLMOHHON peleTke AOMXKHbI OblTb TECHO pacnonoxeHbl Apyr K apyry? Moyemy nx AONXHO
6bITb 60MbLWOE YACNO?

31. 3anuwmTe ycnoensi AUEPaKLMOHHbLIX MAHMYMOB AJ151 OLHOM Wenu U rNaBHbIX MakCUMyMOB AJisi peweTkun. Kakos
xapakTep aTuX ANGPaKLMOHHBIX KAPTUH?

32. KakoB MexaHn3M paccesiHns cBeTa B MyTHOW cpene? B YicTon cpene?

33. Kak 06bsicHnTb ronyboii ueet Heb6a? MNovemy npu Bocxone u 3akate ConHLe KaXeTcs KpacHbIM?

34. MNoueMmy Ha kpucTannax He Habnogaetcs AudppakumMs BUAUMOro cBeTa 1 Habnoaaetcs AudpakLms PEHTTEHOBCKOro
n3ny4yeHnsa?

35. Kakoe npaktuieckoe npumeHeHune nmeet dpopmyna Bynbdpa ? Bparros?

36. KakoBbl MpyHUMNManbHbIE MyTW NOBBILEHUS paspellatoleli cnocobHOCTU ONTUHECKUX NPUBopPoB?

37. KakoBO BO3MOXHOE NpUMEHeHMe ronorpagoun?

38. Korpa nBa 0aMHaKOBbIX TOYEYHBIX MCTOYHUKA pa3pelwmnmsl HO Paneio?
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39. OT yero 3aBuUCUT paspeLiarLas cnocobHOCTb LMPAKLMOHHON PEWETKM U KaK BbIBECTV DOPMyny LS ee
onpeneneHna?

40. Moyemy aons nonyvyeHUst ronorpamMbl KPOMe NPeAMETHON BOMHbI HEOBX0AMMa elle 1 onopHas BonHa?

41. B yem 3aknioyaeTcs naes ronorpagompoBaHns?

42. BoamoxHa nu nonapusauuns ons npononbHbIX BONH? Movemy?

43. Y10 Ha3bIBaeTCS €CTeCTBEHHbIM CBETOM? NMNOCKOMOASPU30BaAHHBIM CBETOM? YaCTUYHO NMONSAPU3OBAHHbLIM CBETOM?
SNUNTUYECKN MONSAPU30BAHHBIM CBETOM?

44. Kak n3MeHsieTCs MHTEHCMBHOCTb CBETA 3a NONApM3aToOpOM NPy ero BpaweHn BOKpYr nyyka ecTecTBeHHoro ceeta?
45. Kak npaktu4eckn oTAnYnTb NAOCKOMONAPN30BaHHbIA CBET OT €CTECTBEHHOI0?

46. Yem 3ameyvateneH yron bproctepa?

47. TNokaxwuTe, 4YTO NPU BbIMONHEHWMN 3aKOoHa bplocTepa 0TpaXkeHHbI 1 NPENOMAEHHBI Ny4Yn B3AaUMHO
nepneHanKynspHsl.

48. NNHTEHCMBHOCTb €CTECTBEHHOr0 CBETA, NPONYILEHHOr0 Yepes ABa nonapusaropa, yMeHblmnach sasoe. Kak
OPWEHTMPOBAHbI NONAPU3aTopbI?

49. Y10 Ha3bIBaETCS ONTUYECKON OCbIo KpucTanna? Yem oTamnyarnTcs ABYXOCHbIE KPpUCTanibl OT OAHOOCHbIX?

50. Yem obycnosneHo ABONHOE NPENOMEHNE B ONTUYECKM aHU30TPOMNMHOM OHOOCHOM KpucTanne?

51. Yem oTamnyaloTcs oTpuuatenbHble KpUCTanbl OT NONOXUTENbHBIX? [prBeanTEe NOCTPOEHNE BONHOBbLIX NOBEPXHOCTEN
ons

0- 1 e- niyyen.

52. Kakve nonsipuaaumnoHHble npnbopsl Bol 3HaeTe? B 4yeM 3akntouaeTcs NpuHUMN Ux AeAcTBmua?

53. Y710 HasbIBaeTCA NNACTUHKON B YETBEPTb BOMHbLI? B MOMBONHbI?

54. Ha nonspusartop nagaeT UMpKynspHO NONSPU30BaHHbIA CBET C MHTEHCMBHOCTbLIO 10. KakoBa MHTEHCUMBHOCTbL CBeTa
3a

nonspu3aropom?

55. Kak, ncnonbays nnacTvHKy B YeTBEPTb BOJIHbI 1 MONAPM3ATOP, OTINYUTL LIMPKYNSPHO NONSPU30BaHHbIA CBET OT
€CTeCTBEHHOro?

56. KakoBo 6yneT oenctaue nnacTUHKM B MONBOJIHbI HA €CTECTBEHHBIV CBET? HA NMNOCKOMONSAPV30BAHHBIA CBET,
MNOCKOCTb

nonspusaumm KOToporo cocTtasnset yron 45? ¢ onTmyeckom oCbio NAacTUHKU?

57. Ob6bsAcHUTE OelCTBME CBETOBOrO 3aTBOpa syeiikm Keppa B codeTaHuy ¢ Nonspn3aTtopoM 1 aHann3aTopoM.

Yro takoe achchekT Keppa? KakoBa gomamyeckas npuynHa ero BO3HNKHOBEHUSA?

58. Kakune BelecTtsa Ha3blBaOTCA ONTUYECKM aKTUBHBIMU?

59. B 4eM OTAM4Me ONTUYECKOM aKTUBHOCTM OT ABOWHOMO NydYenpenomineHns?

60. YT1o Takoe oucnepcus ceeta?

61. Kak cBsizgaHbl Mexay cobovi MPenoMAsIOWMiA Yron NPpM3aMbl U Yron OTKIOHEHNS NyYeit etn?

62. Yto nokasbiBaeT aucnepcus sewecTsa?

63. Yem oTnnyaeTcs HopMmanbHas oucnepcus 0T aHOManbHON?

64. o KaknM Npu3aHakam MOXHO OTIMYUTb CNEKTPbI, NONYYEHHbIE C MOMOLLBIO MPU3MbI U ANGPAKLUOHHON peleTkn?
65. B 4eM 3akn04aloTCA OCHOBHbBIE MOIOXEHNS U BbIBOAbI 9N1EKTPOHHOW TEOpUW aucnepcun ceeta?

66. Yem oTnnyaeTcs cepoe Teno OT YepHoro?

67. B yeM 3aknoyaeTcs U3NYECKMin CMbICN yHMBEpPCcanbHo goyHkummn Kupxroga?

68. Kak 1 BO CKOMbKO pa3 N3MEHNTCS SHepretTnyeckas CBETMMOCTb YEPHOro Tena, eCnu ero TepMoanHamMmyeckas
Temneparypa yMeHbWnTcs BABoe?

69. Kak cMectTuTcs MakCMMyM CNEeKTPaNibHOWM MNNOTHOCTN 9HEPreTUYECKO CBETUMOCTM v, T YepHOro Tena C NOBbILEHNEM
Temneparypbl?

70. Vicnonbays coopmyny MNnaHka, Hanaute noctosHHyo Ctedpana ? BonbumaHa.

71. Mpu kaknx ycnosmsx ua cpopmynsl [naHka nonyyatotca 3akoH cMeleHns BuHa n dpopmyna Panes ? OxunHca?
72. ToyeMy (pOTOINEKTPUYECKNE UBMEPEHNS BECBMA HYYBCTBUTENbHBI K NPUPOLE U COCTOSHNIO MOBEPXHOCTH
gooTokaToaa?

73. Kak npv 3agaHHOR YactoTe cBeTa N3MEHUTCS (POTOTOK HACHIWEHNS C YMEHbLEHNEM OCBELEHHOCTN KaToaa?

74. Kak 13 onbiToB No ooToaddoekTy onpenensetcs noctosHHas MNnaHka?

75. MNpwn 3amMeHe 0OHOro MeTanna opyrum OnnHa BOMHbI, COOTBETCTBYIOWAS KPACHON rpaHuLe, yMeHblwaeTcs. YTo MOXHO
ckasaTb 0 paboTe BblXxoga 3TUX MEeTanoB?

76. Kak ¢ nomoubto ypaBHeHus diiHwTeHa 06bscHUTDL | 1 |l 3akoHbl dhoToadpdbekTa?

77. Hapwcyiite n 06bsCHNTE BONbT-aMNepHble XapakTePUCTMKN, COOTBETCTBYIOIWME ABYM PA3NNYHBIM OCBELLEHHOCTSAM
karona

npv 3a4aHHoOM YacToTe CBeTa 1 ABYM PasfiMyHbIM 4acTOTaM Nnpu 3aaHHON OCBELLEHHOCTM.

78. YeMy paBHO OTHOLWEHWE AaBNeHWA cBeTa Na 3epKasbHyIo 1 3a4ePHEHHYIO MOBEPXHOCTU?

79. B 4yeMm o1nnyme xapaktepa B3anMogencTeus ooToHa 1 anekTpoHa npu gotoadodoekTe n adpbdpekte KomntoHa?_
Tema 9.

1. B yem coctout runotesa ae bponna? OnuHa BonHbl oe Bpoiins.
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2. B kakux akcnepumeHTax 6binv 0bHapyXeHbl BOHOBbLIE CBOVWCTBA

Mukpodactuy?

3. MNMoyemy B onbiTax No AUPakLnn aNEeKTPOHOB B KAa4eCTBE ANGPAKLNOHHON PeLeTKU NCNONb3yeTCs NOBEPXHOCTb
Kpuctanna?

4. KakoB npuHUMN OeicTBMS 3NEKTPOHHOIO M1Kpockona?

B yem ero npenmyllecTso nepen ONTUYECKUM MUKPOCKOMOM?

5. B 4eM CMbICN COOTHOLWEHW HeonpeaeneHHocTe NeliseHbepra?

6. B kakoM cnyqae 1 npm Kakmx yCnoBusix MOXHO FOBOPUTb O ABVXEHUN YacTuULbl MO onpeneneHHon TpaekTopmum?
7. Kak ncxonst U3 COOTHOWEHUS HEOMPEAENEHHOCTEN 0O BACHUTL HANUYME ECTECTBEHHO WMPWHBI CNEKTPaNbHBLIX TMHWA?
8. YTo onpenenset kBagpat MOLYNS BOMHOBOW (OYHKLAN?

9. NoyeMy KBaHTOBAs MEXaHWNKA ABNSETCA CTAaTUCTUHECKOW Teopunen?

10. B 4yem oTAn4me NOHMMaHUS NPUYNHHOCTM B KNACCUYECKOWM 1 KBAHTOBOW MexaHuke?

11. 3anuwmnTte ctaunmoHapHoe ogHOMepHoe ypaBHeHmne LWpennHrepa.

12. KakoB (hr3nyecknin cMbicn cnaraemblx B ypasHeHum WpeanHrepa.

13. Kak onpenennTb BEpOATHOCTb HAX0XAEHNS YacTULbl B HEKOTOPOW To4Ke?

14. Yto Ha3biBaeTCs NoTeHUmManbHo amoi? KakoBo noseaeHne YacTulbl B OGHOMEPHOM NPSMOYrONbHON NOTEHUMANbHOM
ame?

15. YUto Takoe TyHHenbHbIn adhdhekT? MNpuseamTe npumep.

16. B ueM pasnuuve peleHus 3agaqm o NoTeHUManbHoM Hapbepe B KNAcCUYECKOM 1 KBAHTOBOM MPUBNNXEHNSAX?
17. B 4em cMbICn KOSPPULIMEHTOB OTPAXEHMS 1 NPO3PAYHOCTUN?

18. Y10 Takoe NMHEWHbIA rapMOHUYECKUIA OCLMNATOP?

19. KakoB cMbICn HyneBow sHepruv KBaHTOBOro ocuunnatTopa?

Tema 10

1. KakoBbl HepocTaTku Mogenu atoma Pesepcopna?

2. Kakas cepusi cnekTpasnbHbIX IMHWUIA OTHOCUTCS K BUAUMOI obnactu cnektpa?

Y®-obnactn? NK-obnactun?

3. Kakos cmbicn noctynatos bopa?

4. Kak ¢ nomolpbto noctynatoB bopa obbscHseTCs NMHenyaTblii crnekTp atoma?

5. KakoBa cyTb onbiToB ®paHka n 'epua?

6. B yem coctosAT HepocTaTtku Teopun Bopa

7. 3annwunte ypasHeHwne LWpeauHrepa, KOTOPOMy y10BNETBOPSET COCTOSHME 3IEKTPOHA B aTOME BOAOpOAa.

8 .U10 xapakTepunayeT KBaHTOBbIE YMACNA: FMaBHOE N, opbuTtanbHoe £ U MarHnTHoe m? Kakne 3Ha4eHnst OHWM MOryT
npuHUMaTb?

9 .KakoBbl BO3MOXHbIE 3HA4YEeHNS £ 1 M A5 FNaBHOro KBAHTOBOro Yncna n = 37

10.CKONbKO pasnunyHbIXx COCTOSAHWIA COOTBETCTBYET N = 27

11 .YeMmy paBHa NNOTHOCTb BEPOATHOCTU 0BHAPYXEHWS 91eKTPoHa B OCHOBHOM COCTOSIHMM aToMa Boaopoaa?

12 .ATOM BOAOPOAA MOXET UMETb OAHO M TO XE 3HAYEHNE SHEPTUM, HAXOOSCh B Pa3MYHbIX COCTOSHMAX? Kak oHu
HasblBalTCA?

13 .KakoBbl npaBuna KBaHTOBaHNS 0pbUTanbHOro 1 cOGCTBEHHOrO MOMEHTOB UMMY/bCA 3M1EKTPOHOB, MX NPOEKLIMIA Ha
HanpaeneHnsl BHEWHero MarHUTHoro nonsa?

14 Yto npenctaensiet coboli anekTpoHHoe obnako (opbutans)? Kakos ero cMbicn?

15. lMNoscHMTE OTNNYME MOMEHTa UMMyNbCca B KNaCCUYEeCKON MeXaHKe U B MUKPOMUPE.

16. B yem oTnyme cnMHOBOro KBAHTOBOrO YMCNa OT APYrUX KBAHTOBbLIX Yncen?

17. Kakosa nges akcnepvmeHTa 3eemaHa 1 OCHOBHOW BbIBOJ, U3 3TOr0 aKcnepumMeHTa?

18. B 4em 3aknio4aeTcsa KBaHTOBaHME MOMEHTA uMnynbca?

19. YT0 Takoe cnmH? VIMeeT nn OH Knaccudeckuii aHanor?

20. KakoBa cxema onbita WtepHa n Mepnaxa? Y1o noateepaun onbiT WtepHa u Mepnaxa?

21. Mo kakomy NpuHLMMNY NAET 3anofHEeHNE 3NEKTPOHaMM SHEPreTNYeCckmx cocTosaHWn B atome? CahopmMynupyiTe aToT
npuyHumn (MpuHumn MNaynn).

22. Yem onpegnenseTtcsa nepnoanyHOCTb XMMUYECKUX CBOWCTB 3/1EMEHTOB?

23. CnoHTaHHOoe (CaMonpon3BoibHOE) 1 BbIHYXAEHHOE U3My4eHne aToMOB.

24. OnTuyeckne KBAHTOBbLIE FEHEPaTOPbl, OCHOBHBIE 3NIEMEHTBI 1 OCOBEHHOCTMU.

25. ColicTBa nasepHoro usnyyeHus. NpumeHeHne nasepos.

26. CsoiicTBa nasepHoro nanyyeHus. NprmeHeHne nasepos.

27. B 4eM oTAn4mne KBaHTOBbIX CTATUCTUK OT KNAcCU4eCcKon?

28. B 4eM coCTOUT NPUHLMUMN HEPA3NNYMMOCTU TOXOECTBEHHbIX YacTny?

29. B uem otnnume goepmMmoHoB 1 6030HOB?

30. Kak ctratuctuka bose - SitHwTeHa 06 bACHAET SBNEHUS CBEPXTEKYYECTU FrENNs U CBEPXNPOBOAUMOCTM HEKOTOPbIX
BELECTB?4 9NEeKTPOHHOrO rasa B Metannax.

31. Kak cratuctuka ®epmu-upaka 06bACHIET NPOBOANMOCTL METANIOB U TENIOEMKOCTb TBEPAbIX TEN?

32. 3BoHHas Teopus KPUCTANNOB.
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33. OnekTponpoBOAHOCTL METANOB U MNONYNPOBOLHUKOB C MO3UNLMIA 30HHOW TEOPUN.

34. CobcTBEHHAs U NpUMecHasi MPOBOAUMOCTb MONYMNPOBOLHUKOB.

35. MNMonynpoBoaHWKK p-TUNa 1 n-Tuna.

36. Kakue yacTuubl obpasytoT sapo atoma sogopoaa? lenns? Yrnepona?

37. Yem otnmnyaloTcs m3otonbi?

38. OxapakTepuayinTe KpaTko NPOTOH N HENTPOH.

39. B 4eM cocTouT SBNEHNE 94epHOro MarHNTHOro pesoHaHca? ['oe oHo ncnonbayercsa?

40. KakoBbl cBOMCTBA S4EPHbIX CMN?

41. Kakvne mogenn sagpa Bbl 3Haete? B yeM nx cyTb?

42. Y10 Takoe aHeprus cea3u aapa? Kak ee MOXHO paccuutaTb?

43. Yto npeacTasnsieT coboit saepHas peakuusi? deneHms? TepMosinepHoro cuHtesa?

44. Kak MOXHO MCnonb3oBatb S4epHyto aHepruo? MNpruseaute npumepsl.

45. Y10 Takoe paanoakTMBHOCTb? AKTMBHOCTL?

46. B 4em CcOCTONT 3aKOH pafnoakTMBHOro pacnana?

47. B yem cMbiCn nepuopa nonypacnagna?

48. Yto Takoe a-pacnag, B-pacnag, 3NeKTPOHHbIA 3axBar?

49. KakoBa npupona y-uanyyeHms anep?

50. Kakue yactuubl cHMTaOTCA 9NeMeHTapHbIMU?

51. Kakme coyHaameHTanbHble TUMbl B3anMOOenCcTBuii ectb B npupoae? CpaBHUTE NX MO MHTEHCUBHOCTH.
52. Kakoe B3aMmoaencTeme SBNSETCS yHUBEPCANbHbIM?

53. Kakne 3akoHbl CoXpaHeHUs BbIMONHSIOTCS Npu cnabbix U CUMbHBIX B3aUMOLEACTBUSAX?

54. B 4eM cyTb rnnoTesbl O CyLWeCTBOBAHUN KBAPKOB?

55. HazosuTte 4acTuupbi-nepeHoCHNKN B3aMMOLENCTBIS.

56.Yem oTnuyaroTcsa Yactuubl OT aHTMYacTiu?

Ok3ameH

Bonpochbl k ak3ameHy:

1. MIHoyKuus MarHutHoro nons. Cmnosbie NIMHWW MarHUTHOro nons. MpuHumn

Cynepnosunumm MarHUTHbIX NONew.

2. 3akoH buo?Casapa?/lannaca. MarHntHoe none NPSMONNHENHOrO NPOBOLAHUKA C TOKOM; KPYroBOro Toka.
3. Cuna JlopeHua. [BnxeHne 3apsxXeHHON YacTuLbl B MAarHUTHOM Mone.

4. 3akoH Amnepa. BaanmoneiicTene NnpoBooHNKOB C TOKOM. 23. MarHutHbl noTok. Teopema [Maycca ons MarHUTHOro
nons B BaKkyyme.

5. PaboTta nepemelueHunsi NPOBOLHUKA 1 KOHTYpa C NMOCTOSHHBIM TOKOM B

MarHMTHOM rnorne.

6. MarHnTHble XapakTePUCTNKM KOHTYpa C TOKOM. [oBeaeHne KOHTypa ¢ TOKOM B MarHUTHOM Mone.

7. MarHnTHble MOMeHTbl aToMoB. [loBeneHve atoMa B MarHMTHOM none. Auamar-HeTtukun. MapamarHeTvku.
8.HanpsaxéHHocTb MarHuTHoro nons. MarHutHas NnpoHNUaeMocTb. 3aKOH NOMHOMO ToKa ANS MarHUTHOrO Nons B
BELlECTBeE.

9. deppomarHeTnkn. sBREHNe MarHNUTHOro rmcTepesmnca.

10. SlBneHne anekTpoMarHuTHOM UHayKuun. OCHOBHOW 3aKOH 3NEKTPOMArHMTHOM MHAYKuun (3akoH ®apagnes). Mpasnno
NeHua.

11. IHOyKTMBHOCTL. YIBNEHMe caMonHOyKUMK. SIBneHne B3auMHON MHOYKUNN.

12. DHeprvsa NpoBoAHMKA C TOKOM. QHEeprus 04HOPOLHOr0 MarHUTHOrO NONs.

O6bEMHas NMOTHOCTb SHEPTUN MAFHUTHOTO MONS.

13. BuxpeBoe anekTpuyeckoe none. ToK cMeWeHuns.

14. YpaBHeHns Makceenna ans anekTpoMarHuTHoro nons. Vix onanyeckumia cmbich.

15. KonebatenbHbiil npouecc. dnektpuyeckme konebanus. dudgepeHumanbHble ypaBHEHNS SNEKTPUYECKMX KOnebaHWiA.

16. ineanbHblit konebaTtenbHbIi KOHTYP. AMANUTYAA, UMKINYecKas 4actoTa, nepuon v gpasa rapMoHM4eckux konebaHuii.
OHeprus konebaHuii.

17. CBoboaHble 3aTyxatowme konebaHus. AMnnuTyna 3atyxatowmx konebaHuii.

KoagpdpmumeHT 3atyxaHus. Jlorapudommyeckuii gekpeMeHT konebaHnii. JJobpoTHOCTb.

18. BblHyXaeHHble konebaHns. AMAnMTyaa n chasa BbliHyXAEHHbIX konebaHwii. SBneHre pesoHaHca.
19. OnekTpoMarHNTHble BOMHbI. VX CBOWCTBA U xapakTepucTuku. Lkana anekTpoMarHUTHbIX BOMH.
20. Mnockne anekTpOMarHUTHblE BOMHbI. SHEPrus BoMHbI. [MNOTHOCTL NoTOKA

sHepruwn (BekTop YMoBa-loliHTHra). IHTEHCUBHOCTb BOSHBbI.

21. lWkana anekTpoOMarHUTHbIX BOSH.

22. PacnpocTpaHeHuve ceBeTa Yepes rpaHuly AByx cpea.

23.NHTepdepeHLus ceeTa.

24. KorepeHTHOCTb U MOHOXPOMAaTUYHOCTb.

25. Ycnosue nHTepdepeHUnOHHOro MakcumMyma u MMHUMyMa.

26.NHTepdepeHLms cBeTa. PacyeT nHTepdepeHLNOHHON KapTuHbI OT ABYX NCTOYHUNKOB.
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27 NHTepdoepeHumns cBeTa B TOHKUX MAEHKax.

28. Oudppakuus ceeta. MpuHumn MNonreHca-dpeHens.

29. MeTon 30H ®peHens.

30.dndbpakuns dpeHenst Ha Kpyrnom OTBEPCTUN.

31.Ondbpakuns dpeHens Ha KPyriom gucke..

32. dunppakuuns PpayHrodepa Ha AMdpakLMOHHON peleTKe.

33.duncppakumns Ha NPoCTpaHCTBEHHON peweTke. dopmyna Bynbdha- Bparra
34.0ncnepcus ceeta. SNeKTPOHHAs Teopmsa gncnepcumn ceera.

35. MNMongpusaumsa ceeta. CteneHb nonapusaumm

36.3akoHbl Mantoca u Bproctepa.

37. IlBoriHoe nydenpenomnexue. ickyCcTBeHHas ontnyeckas aHnm3oTponus.

38. MornoweHne ceeTa. 3akoH byrepa-lambepTa.

39. TennoBoe n3ny4eHne 1 ero xapakTepucTnkn. 3akoH Kupxroda.

40.3akoH CredpaHa-bonbumaHa. 3akoH cMelweHuns BuHa.

41.I'vnoteaa lNnaxka. ®opmyna lMnaHka.

42.DoToachdpekT.3akoHbl hoToadhdekTa.

43.YpaBHeHve DHWTenHa Ansa BHeWHero gpotoadpdekTa.

44..0nbiThl lebenesa. JasneHue ceeTa.

45.BonHoBoe 06bSICHEHVE [ABNEHUS CBETA.

46.KBaHTOBOE 0OBbACHEHWE [aBNeHMs CBeTa.

47.9hbpexT KomntoHa.

48.KopnyckynspHo-BonHOBOW Oyanuam CBOMCTB BelwecTea. Popmyna ae Bponns.
49.CooTHoWweHune HeonpeneneHHocTen. CneacTeus N3 COOTHOLIEHWIA
HeonpeneneHHoCTENR.

50.BonHoBas oyHKUNS 1 ee CTAaTUCTUHECKUIA CMBICTT.

51.06wee ypaBHeHue LpenuHrepa. YpasHerue LpeauHrepa ons ctaumoHapHbIX
COCTOSIHUN.

52. NMpuHUMN NPUYMHHOCTW B KBAHTOBOW MeXaHuKe.

53.CBobonHas yacTtmua.

54.Yactmua B 04HOMEPHOW NPSIMOYroNbHOW " MOTEHUMaNbHON sme”.

55. MNpoxoxaeHne YacTuLbl CKBO3b NOTeHLMaNbHbIA 6apbep. TYHHENbHbIA 9¢0deKT.
56. KBaHTOBbI FapMOHNYECKNIA OCLMANATOP.

57. Moctynatbl Bopa.

58. OnbiT ®paxka u Nepua.

59. Atom Bogopoaa no bopy: ctaumoHapHble OpbuThl, SHEPTUS, CNEKTP U3NYHEHNS.
60. AToM BOLOPOA B KBAHTOBOM MEXaHUKE: KBAHTOBbIE YMCNA, CNEKTP N3NYYEHUS,
npaewna otéopa, CNH 3NEKTPOHA.

61. OnbiT WtepHa u Mepnaxa. CnuH anektpoHa. CNHOBOE KBAHTOBOE YUCHIO.

62. MpuHUMN HepPa3NMYUMOCTU TOXAECTBEHHbIX YacTuUL,. DPepMUOHbI 1 HO30HbI.
63. MpuHunn MNaynu. PacnpeneneHue sanekTpoHOB B aTOME MO COCTOSHMUSAM.

64. Nepuoonyeckas cnuctema anemeHToB MeHneneesa.

65. BblHy>XaeHHoe nanyyenuve. MNpuHuun getanbHoro pasHosecusl. ®opmyna NnaHka
66. Jlasepbl

67. OneMeHTbl KBaHTOBOW CTaTUCTUKM.

68. OHepreTuyeckne 30HbI B Kpuctannax. PacnpegeneHue anekTpoHoB No
9HepreTuYecknm 3oHam. BaneHTHas 3oHa 1 30Ha nposoamMmocTu. Metannbl,
LV3NEKTPUKN 1 NONYNPOBOLHUKN.

69. MonynpoBoaHunkn.CobcTBEHHAs 1 MPUMECHAs MPOBOAUMOCTb MONYNPOBOLHWKOB.
70.0OCHOBHbIE CBOICTBA U CTPOEHME Spa.

71.OHeprus cBs3m s4ep.

72.51pepHble cunbl.

73.PagnoaktmeHOCTb . Buapl pagnoakTMBHOro Usny4eHums.

74. dyHOaMeHTanbHble B3aMMOOENCTBUS.

75. 9nemeHTapHbIe YacTurLbl.

6.4 MeTtoouyeckue matepuansl, onpepensiowlue npouenypbl oLeHNBaHNA 3HaHUA, YMEHUn, HaBbIKOB U (UNK)
onbiTa pesaTeNIbHOCTU, XapaKTepu3yloLLMX aTanbl hopMUpoBaHUSA KOMMETEeHLUN

B K®Y pelicteyeT 6annbHo-peiTUHIroBas cucteMa oLeHKW 3HaHuii obydatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Nony4ntb Makcumym 100 6annoB 3a cEMeCTp, U3 HUX Tekyluas paboTta oueHusaeTtcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.
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Insa 3avéra:

56 6annos un bonee - "3a4TeHo".

55 6annoB 1 MeHee - "He 3a4TeHo".

Lnsa ask3ameHa:

86 6annos n bonee - "OTNMYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yooBneTBOpUTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouepnypa oLeHUBaHUA 3HAHUA, YMEHUIA, HABLIKOB U (MNN) onbiTa Jran | KonnyecTtso
KOHTpoOns DesTeNlbHOCTU, XapaKTepu3yoLLLuX aTtanbl hopMUpOBaHUA KOMMEeTEeHL U 6annos
Cemectp 3

TeKyL i KOHTPOb

KoHTponbHas [KoHTponbHas pabota NpoBoAWTCS B Yackl ayaMTOpHOM paboTbl. Obyvatowmecs
pabota nonyyarT 3afaHus Ans NpoBepPKU YCBOEHUS MPoaeHHOro MaTepvana. Pabota 1 20
BbIMOJIHSIETCS B MMCbMEHHOM BuaE U caaéTcs npenopasatento. OueHnBarTes
BnafeHne maTepranoMm rno TemMe paboTbl, aHANUTUYECKME CNOCOBHOCTM, BafeHve
MEeTO4aMM, YMEHUS 1 HABbIKW, HEOBXOAMMbIE [Jis1 BbINONHEHUS 3a0aHUA.

NabopatopHble (B ayantopun, ocHawéHHON cooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
paboThi NPOBOASAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 20
NPakTUKO-OPNEHTUPOBAHHbBIX TexHonorni. OLueHMBaKOTCS 3HaHNe maTepuana u
YMEHWE NPYMEHSATb ero Ha NpakTVKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
obopyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

YCTHbIA onpoc YCTHbIN onpocC NpoBoONTCA Ha NPakKTUYEeCKNX 3aHATUSAX. O6yqa|ou4|/|ecsa
BbICTyNnakOT C ooknanamu, COO6I.I.I,6HVI9|MVI, OOMNMONHEeHNnAMN, y4acCTByloT B 3 10
ONCKyCCuhKn, OTBEHAOT HA BOMPOCHI npenonasartesns. OueHnBaeTcs YPOBEHDb
JOoMallHern NoAroToBKM Mo TeMe, CNOCOBHOCTb CUCTEMHO W NOMMYHO M3naratb
maTepvan, aHannm3nposaTb, POpMynMpoBaTb COGCTBeHHy}O no3nunio, oTeevyatb
Ha OOMNONHUTENbHbIE BOMPOCHI.

3aver 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNINHDI. 50
Obyuyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3apaHune (3anaHns) n BpeMmsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWS, HABLIKU W YMEHUS NpU aHann3e
NPOBNEMHbIX CUTYaLMIA N PELLEHUN NPAKTUYECKMX 3a0aHWA.

CemecTp 4
TeKkyL i KOHTPONb

KoHTponbHas [KoHTponbHas pabota NpoBOANTCS B Yackl ayAMTOpPHOM paboTbl. Obyvatowmecs
pabota nonyyaroT 3aaHusi Ans NpoBEpPKU YCBOEHMUS MPoiiaeHHOro MaTepvana. Pabota 1 20
BbIMOJIHSIETCS B MMCbMEHHOM BUae U caaéTcs npenoaasatento. OueHuBaTcs
BnafeHne maTepranoM rno Teme paboTbl, aHANUTUYECKME CNOCOBHOCTM, BNafeHve
MeToLaMu, YMEeHNs 1 HaBblKi, HEOOX0AMMbIE [J1S BbINONHEHUS 3a4aHUi.

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNEM, 0ByyatoLmecs
pabothi NPOBOLSAT y4ebHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 20
NPaKkTUKO-OPUEHTMPOBAHHbBIX TexHonoruni. OLueHMBaKOTCA 3HaHNe MaTepuana u
YMEHUE NPVMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHOW obnacTu.

YCTHbIN onpoc |YCTHbIV ONpoC NPOBOAMTCS HAa NpakTu4eckmx 3aHsTuax. Obyyatowmecs
BbICTYMaloT C Aoknagamu, COOBWEHNSAMN, AOTONHEHNSIMU, Y4acTBYIOT B 3 10
IMCKyCCWK, OTBEYAloT Ha Bonpockl npenogaeatensi. OLeHNBaeTCs YpOBEHb
JoMallHel NoAroTOBKM Mo TemMe, CroCOBHOCTb CUCTEMHO M IOTMYHO U3naratb
MmaTtepuvan, aHanMa3npoeaTtb, OPMyNMpPoBaTb COOGCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha [OMOMHUTENbHbIE BOMPOCHI.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLMMAUHBI. OK3aMeH 50
MPOBOAWTCS B YCTHOM NN NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxxatcsl Bonpochkl (3anaHusl) no BceM Temam kypca. Oby4atowemycs naértcs
BpeMsi Ha noarotoBky. OLeHnBaeTCs BNaaeHue MateprasnoM, ero CUCTEMHOE
OCBO€EHUe, CnocobHOCTb NPUMEHATb HYXHble 3HAHUA, HABbIKN U YMEHUA NMpun
aHanu3e NpobneMHbIX CUTyaunii U PEeEeHNN NPaKTUYECKNX 3aAaHniA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PervcTpaunoHHbiii Homep 10289259819 3AE
Crpanuvua 21 n3 25. ___l i VHITI

S OEMALIGH



Mporpamma aucumnnnubl "dusmka”; 23.03.03 Skcnnyartauns TPaHCNOPTHO-TEXHONOMMYECKNX MALINH 1 KOMMIEKCOB; AOLEHT, K.H. (LOLEHT)
CrpawwnHcknii 4.C.

7. MNepeyeHb OCHOBHOW U [ONONHUTENBHON Y4eOHOW nuTepaTypbl, HEO6XOAUMOW Al OCBOEHUS OUCLUMIUHDI
(mopyns)

7.1 OcHoBHas nuTeparypa:

1. CaBenbes W. B. Kypc obueit comankm [Tekct] = A Course in general pfysics. T. 1, MexaHu-ka. MonekynsipHas domauka:
B 3-x Tomax / V1. B. Caeenbes. - CaHkT-lNeTepbypr: NaHb, 2011. - 432 ¢. 3k3. 100

2. Casenbes W. B. Kypc obweit conamku [TekcT]. T.2: SnekTpnyecTBo n MarHeTuaM. BonHbl. OnTtuka. - 10-e nsg., crep.. -
Cr16. : NaHb, 2008. - 496 ¢. : nn. - (Y4ebHukn onsa By3oB. Creu. nut.). - ISBN 978-5-8114-0631-9. ak3. 31

3. Casenbes W. B. Kypc obweit consmku [TekeT]. T. 3, KBaHToBasi ontuka. ATomHas puamka. duamnka 1Bepaoro tena.
®dr3nka aTOMHOrO S4pa 1 ANeMEHTapHbIX YacTuu: y4ebHuk ans By3os: B 3 7./ U. B. CaBenbes. - CaHkT-lNeTepbypr:
NaHb, 2008. - 320 c. ak3. 98

4. Bpybnesckas . B. ®usuka. Mpaktukym [OnekTpoHHbI pecypcl: yuebHoe nocobue / I'. B. Bpybnesckas, U. A.
"oHuyapeHko, A. B. MinblowoHok. - Mockea: MH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - Pexum gocTyna:
http://znanium.com/go.php?id=252334 3P

7.2. OononHutenbHaa nuteparypa:

5. BacouH [. B. dusuka [TekcT] : yuebHoe nocobue : [B 2 yactax] / O. b. BadouH. - 2-e n3g., non. - KazaHb : N3a0-80
MOuwUH PT, 2011. - Y. 2. - 460 c. : un. - bubnuorp.: c. 432. - NpenMm. ykas.: c. 445-459. - Mpwun.: c. 432-444. - Pek. MO. - B
nep. - ISBN 978-5-4233-0032-6. ak3. 100

6. BacouH 0. B. dusnka [Tekct] yueb. nocobue ons cTyn. MHxXeHepHbix cneu./ . b. BaguH. - 2-e u3g., gon.. - KasaHsb :
N3g-8o MOuH PT, 2010. - Y. I. - 316 c. : un. - Bubnuorp.: c. 300. - ISBN 978-5-4233-0033-5. 3k3. 100

7. KyaHeuos C. U. Kypc couaukn ¢ npumepamu peleHuns 3agad. 'duamnka KoHOEHCMPOBAHHOrO COCTOAHNS'
[9nekTpoHHbIl pecypc] : yuebHoe nocobue / C. U. KyaHeuos, H. A. TumyeHko. - Tomck: HaunoHanbHbIl
nccneposatenbckuii TOMCKMIA NoNUTEXHNYecknn yHnesepcutet, 2011. - 47 c. - Pexxum goctyna:
http://znanium.com/go.php?id=417650 3P

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', Heo6X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIIs)

Opabosuy K. H. ®nsuka [OnektponHbiii pecype] / K. H. Opaboewny, B. A. Makapos. ? Mockea: ®uamatnut, 2010. ? 539 c.
? ISBN 978-5-9221-0652-8. ? - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

MnbtowoHok A. B. ®uaunka [OnekTpoHHbI pecypc]: y4ebHoe nocobue / A. B. inbtowoHok, M. B. AcTtaxos, . A.
MoHYyapeHko. ? Mockea : MIHDPA-M, 2013. ? 600 c. ? (Bbiclwee obpa3zo-BaHue). ? ISBN 978-5-16-006556-4 -
http://znanium.com/go.php?id=397226

Casenbes W.B. Kypc o0buweli douavku. B 5-u 11. Tom 3. MonekynsipHas couauka 1 TepMoanHamMuka [Snek-TpoHHbIR pecypc]
: y4ebHoe nocobue / U. B. Casenbes. - CaHkT-INeTepbypr : NaHb, 2011. ? 224 c. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

9. MeToguueckue ykasaHusi oisi 06y4aloLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHaaummn

nekumum OcylwecTBASIETCS NPOCYWNBAHUE Y KOHCMEKTUPOBAHUE NeKUMiA. HEeNOHSATHbIE MOMEHTbI
oTMevaroTcs 3apaHee.lNo okoHYaHUW nekumin 3aaatoTcst BONpock! npenoaasatento. Joma
NPOV3BOLMTCS LeTalbHOE N3y4YeHUe NeKunii 1 oOpMyNMPOBKa NOCNEeayoWNX BONMPOCOB
npenogasatento. Npon3BoanNTCS N3y4eHNe PEKOMEHOBAHHON NMTEpaTypbl MO TEME NEKLUIA.

npakTnyeckme | Metoguyeckue ykasaHus K NpoBeAeHuo NPakTUYEeCKKX 3aHATUI No OU3MKe.

3aHsTUSA 1. Ha nepBoM 3aHsTUM CTyfeHTaM npennaraetcs nimMtepatypa u matepuanbl B 91eKTPOHHOM BuAae
ANS nocneyiollero NpoBeAeHnsl NPakTUYecKnx 3aHITUIA 1 CaAMOCTOSTENbHOM paboThl.
2. Ha nocnepytowwyx 3aHATUSX CTYOEHTbI pellatoT 3a4a4yn no npencTaBeHHbIM TeMaM.
3. AKTV/BHOCTb CTyIEHTOB MoowpsieTcs npenogaearensm 6annamm.
4. CymMapHbli1 6arn, KOTopblil BLICTaBNSIETCA CTYAEHTY 3a NPOBeAeHMe NPakTUYEeCKnX 3aHsSTHiM,
cknapbiBaeTcs 13 6annos, BbICTABEHHbIX 3a NOCELeHNe 3aHSTUIA 1 aKTVBHOE y4acTue CTyAeHTOB
B MPOBELEHUN 3aHATU.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

nabopatopHble | MeToouyeckme ykasaHus K BbINONHEHNIO NabopaTopHbIX paboT no raunke.

paboTbl 1. Ha nepBOM 3aHATMM CTyAEeHTHI pacnpenensitotcs B bpuranbl no 2-3 Yenoseka As BbiNoNHEHUS
nabopaTtopHbIX paboT, U UM onpenensieTcs nepeveHb BbINOMHAEMbIX PaboT U3 NpeLcTaBNEHHOMO
Bbilwe (4.2) cnucka.
2. Mepen BbINONHEHNeM nabopaTopHOA PaboTbl CTYAEHTbI LOMKHbI U3Yy4UTb METOANYECKNE
yKasaHus K nony4yeHHbIM nabopatopHbiM paboTam Afs rpaMOTHOMO UX BbINOMHEHUS
3. HenocpencTBeHHO nepen BbINONHEHEM NabopaTopHOi paboThl CTYAEHTbI NPOXOAAT ONpPOC No
BbISSCHEHMWIO CTENEHU MX MOAFOTOBNEHHOCTM K BbINOMHEHMIO nabopaTopHoii paboTbl ¢
nocneayowmm AoNyCKOM.
4. B cnyyae ponycka CTygeHTbl , UICNONb3ys MeTognyYeckme ykasaHms, ONXHbl BbINONHUTb
npencrasneHHylo nabopartopHyio paboTy 1 nokasaTtb NpenoaaBaTtento Nony4yeHHble
3KCnepuMeHTasbHble OaHHbIe.
5. Cnepnytowwumii aTan - HaNUCaHWe oT4eTa No AaHHoOM nabopaTtopHoi paboTe.
6. B panbHenweM JaHHbIR OTYET NPeacTaBUTb NpenoaaBaTento n 3alunTnTb.
7. B 3aBMCMMOCTM OT 3HAHWIA CTyAeHTa NpenoaBaTtenb BoicTaBnseT 6ann 3a faHHyo paborTy.

camocTositenbHas | B ceobonHoe 0T yuébbl BpEMS MIPOU3BOANTCS AeTaNbHOE U3YYEHNE NEKLMIA U (DOPMYNPOBKA

paboTa nocnenyowmx BONPOCoB npenonasarento. NponssoanTcs n3ydeHne peKoMeHO0BaHHOM
nuTepatypbl No TeMe nekuuii. 3yyarTcs LononHUTENbHbIE Pa3aensl U3NKU, PEKOMEHOYEMbIE
npenogasatenem. MNpoBoouTCs aHanma naydaembix PU3MHECKUX 3aKOHOB. DPopMynmpyoTcs
BOMPOCHI. 331aBaEMbIE Ha NEKLUSIX.

YCTHbIIZ onpoc YCTHbIA onpocC NpoBoONTCA Ha NPakTn4eCKnx n na6opaTopr|x 3aHATHNSAX. B koHue npakTnyeckKmnx
3aHATUIA NO Kaxaon paCCMOTpeHHOVI Ha Nnekunnm nnm npakTuke TemMe 3a0arTcCy 3apaHee
pa3pa60TaHHble BOMPOCHI, HA KOTOPble CTYAEHTbl OOJIXXHbl 0aTb

NUCbMEHHbIN oTBET. Ha Ha60paTOpHOM NpPakTukyme Takxe MMeroTCcs Ha60pb| BOMpPOCOB Nno Temam
Kax.non us na6opaTopr|x p8.60T, Ha KOTOpble CTYOEHTbl TakXe OOJIKHbl OaTb MUCbMEHHbI OTBET.
OTN OTBETHI OLIEHMBAIOTCS.

KOHTponbHaa | CTyaoeHTbl MO NOArOTOBAEHHbIM Npenoaasarenem BapraHTam 4OSXKHbI PeWwnTb AoMa 3T 3a4a4m 1
pabota B NMMCbMEHHOM BUAE CAathb

npenogasatento. B cnenyowmm ceMecTpe NpeLyCMOTPEHbI ele KOHTponbHas pabota. OaHo

oxBatblBaeT Matepuan "dnekTpocTatuka. SNeKTpuYeckmin ToK.

OnekTpoanHamumka. ". [lpyroe oxsaTbiBaeT matepuan "BonHoBas 1 KBaHTOBas onTumka.

OcHoBbl KBAHTOBOW MexaHukn. Puanka atoma v Teepaoro tena. Pusumka sopa n

3NeMeHTapHbIX YacTuL".

3ayet 3ayeT npoBoAMTCS BO 3 CEMECTPE MO TeMam "Puamyeckne 0CHOBbI MEXAHMKMN.
MonekynsipHas donanka. TepmoonHammka " 1 "9nekTpoanHammka" n HanpasnieHbl Ha
KOMMJIEKCHYIO NMPOBEPKY

OCBOEHMSI ONCUMMNNMHBI. 3a4eTbl MPOBOAUTCS B YCTHOM nnn doopme no bunetam, B
KOTOpbIX coaepXarcs BONPOCh! (3a4aHns) No BCEM NPONLEHHBIM TEMAM.
Ob6yuvatowemycs gaétcs Bpems Ha noarotoeky. OueHmBaeTcs BnafeHne matepuanom,
€ro CUCTEMHOE OCBOEHUE, CMOCOBHOCTb MPUMEHSATb HYXXHbIE 3HAHUS, HABbIKA 1
YMEHUS Npu aHanmae NpobnemMHbIX CUTyauuii U pelleHnn NPakTUYecKnx 3aaaHuia.

aK3ameH Ok3aMeH NpoBoaMTCS B 4 cemecTpe no Temam ""BonHoBas n kBaHToBas ontuka. OCHOBbI
KBaHTOBOMW MEXaHuKN.

®dusnka atoma v TBepporo tena. Puamnka aapa v dNeMeHTapHbIX YacTul " 1 HanpasneH
Ha KOMMNEKCHYIO NPOBEPKY OCBOEHMS OUCLUMANHbBI. OK3aMeH MOXET MPOBOANTLCS B
yCTHOI chopme no BuneTtam, B KOTOPbIX COLEPXaTCs BONPOCHI (3a4aHus) No BCEM
nporiaeHHbIM TeMaM. KpoMe TeopeTHeckux BONpocoB B Bunete MoryT BbiTb 1 3a8a4u.
Mpw npoBeneHUN NMCbMEHHOTO 3k3aMeHa B buneTte npenctasneHsl 10 3apay,
OXBaTblBAOLWMX PACCMOTPEHHbIE TEMbI. B cnyyae npoeBeneHns sk3ameHa B
KOMMbOTEPHON cpopMe npeanaraeTcsl Habop TECTOB, HA YACTb N3 KOTOPbIX
Heobxoa1Mo BbibpaTh NPaBUbHbLIA OTBET U3 Psaa NPELSIOXKEHHbIX, @ ApYyras YacTb
npencrtasnset coboit 3aaaqn, KOTopble HE0OXOAUMO PEWNTb U NPEACTABUTD
ak3ameHatopy. Obyyarolwemycsi aétcs BPeMsl Ha MOAroToBKY. He3aBucrnmo ot popMbl
NnpoBeOeHNs 3K3aMeHa OLIeHUBAETCS BnafgeHe MaTepurarnom, ero CUCTEMHOE
OCBOEHWE, CNOCOBHOCTb NMPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU U YMEHUS MPWU aHann3e
NPOBNEMHbIX CUTYaLWA U PELLeHUN NPAKTUYECKMX 3a0aHWIA.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHune gucumnnmHbl "dunsuka" npegnonaraeTt NCMonb30BaHNe CreayoLLero NporpaMmMHOro obecrneyeHns u
WHOPOPMALIMOHHO-CMPaBOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader Xl

YyebHo-meToamMYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANNYMK B SNEKTPOHHO-BMBNNOTEYHON cncTeme
NapatenbcTBa "MaHb" , LOCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUMW KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbBIX HANPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHBIX Mpas.

Y4yebHo-MeToanyeckas nutepatypa ons AaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOpOW npenoctasneH obyvatowmmes. MHoronpodounbHbli 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSETCS 3NeKTPOoHHON bmubnuoTtedHoi cuctemoit (36C), npenocTasnsatoweld 4ocTyn
yepes ceTb VIHTEpHET K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepranam, NpUobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanartensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHNSM doeaepasnbHbIX FoCyAapCTBEHHbIX
obpasoBaTtenbHbIX CTaHAAPTOB BbiCWero 06pa3oBaHuUsl K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTu oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENLHOW NUTEPATypbI.

11. OnucaHue maTepuanbHO-TEXHUYecKon 6a3bl, HEO6GXOAUMOW ANs OCYLLECTB/IEHUs 06pa3oBaTeNbHOro
npouecca no aucuunnuHe (Moayno)

OcBoeHue gucumnnuHbl "duanka” npeanonaraet UCMNONb30BaHUE CReayoWero MaTepranbHO-TEXHUYECKOro
obecneyeHuns:

MynbTumeaunitHas ayautopus, BMecTMocTblo 6onee 60 Yenosek. MynbTumMeauinHas ayautopus COCTOUT M3
WNHTErpMPOBAHHBIX MHXEHEPHbIX CUCTEM C €ANHOIA CUCTEMON yNpaBieHNs, OCHaWEeHHass COBPEMEHHbBIMU CPenCTBAMM
BOCMPOM3BEeaAeHWS 1 BU3yanuaaumm nioboi Buoeo 1 ayamo MHopMauum, nony4eHns n nepenadn anekTpoHHbIX
IOKYMeHTOB. Tunoeasi KoMnnekTauns MynbTUMEeANAHOM ayauTOpUA COCTOMT N3: MyNIbTUMEONAHOIO NPOEKTOPA,
aBTOMaTN3MPOBAHHOMO NPOEKLMOHHOI0 3KpaHa, akyCTUYECKO CUCTEMBI, a TakXe UMHTePaKTUBHON TPUBYHbI
npenonasaTens, BKNOYaoWen Ta4y-CKpMH MOHUTOP C AnaroHasnbio He MeHee 22 OOWMOB, MePCOHAaNbHbIR KOMMNbOTEp (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MNKPOdOoH,
6ecnpoBoaHoin MUKPOGOOH, 610K ynpaeneHust obopyaoBaHueM, nHTepdpelickl noaknodeHusi: USB,audio, HDMI.
MHTepakTuBHas TpmbyHa npenoaasatenst aBnseTcs KNoYeBbIM 3IEMEHTOM yrpaBneHus, 06 beanHSIoWMM BCE YCTPOMNCTBA
B eOMHYI0 CUCTEMY, U CNY>XWT NONHOLLEHHbIM paboynm MecToM npenoaasatens. MNpenogaeaTtenb UMeET BO3MOXHOCTb
NIerko yrnpaensTb BCeli CUCTEMON, HE OTXOAS OT TPUOYHbI, 4TO NMO3BOMSIET NPOBOAUTL NEKLIMU, MPAKTUYECKUE 3aHSATUS,
npeseHTaummn, BebrHapbl, KOHGEPEHUMN U Apyrie BUAabl ayAMTOPHOI Harpyakm obydatowmxcs B yA06HOM U OOCTYMNHOW
NS HUX goOPME C NPUMEHEHNEM COBPEMEHHbBIX MHTEPAKTUBHbIX CPEACTB 00y4eHNs, B TOM YMCNE C UCMOb30BaHUEM B
npouecce oby4eHusi Bcex KoprnopaTunBHbIX pecypcoB. MynbTuMenuiiHas ayaMTopusl Takxke ocHaleHa WUPOoKOMoNoCHbIM
[OCTYNOM B ceTb MHTepHeT. KoMnbioTepHoe 06opyaoBaHMEM NMEET COOTBETCTBYIOWEE NNLIEH3NOHHOE NPOrpPaMMHOe
obecneyeHue.

KomnbloTepHbIli knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboumx mect
CTYLEHTOB, BK/THOHAIOWMX KOMMBIOTEPHbIA CTON, CTY/, MEPCOHA/bHBIV KOMMbIOTEP, IMLEH3NOHHOE MPOrPamMMHOE
obecneyeHune. Kaxabiii KOMMbOTEP UMEET WNPOKOMONOCHLIV OOCTYN B CeTb VIHTepHeT. Bce KoMnbloTepbl NOOK/OYEHbI K
KoprnopaTtuBHOW komnbioTepHon cetn KDY n HaxopoaTcsa B €AMHOM LOMEHE.

CneumnanusmpoaHHas nabopaTtopvsi ocHalleHa 060pyaoBaHneM, HE06X0AMMbIM ANsi PoBeaeHNst nabopaTopHbIX pabor,
MPaKTUYECKMX 3aHATUA 1 CAMOCTOATENbHOW PaboThl MO OTAENbHbLIM OUCLUMINHAM, a TakXe NPakTuK 1
Hay4HO-MCCnenoBaTeNnbckon paboTel obyyatowmxcs. llabopatopumsi paccumMTaHa Ha 0HOBPEMEHHyto paboTy
00y4aloLmMXCa akafeMUYeckon rpynnsl IM6o noarpynnbl. 3aHSTUS MPOBOASTCSA NMOA PYKOBOACTBOM COTPYAHMKA
YHMBEPCUTETA, KOHTPONVPYIOLLErO BbINOMHEHVE BOOB y4ebHOM paboThl 1 cobnofeHne NpaBun TeXHUKU 6e30MacHOCTM.
KayecCTBEHHbI 1 KONMMYECTBEHHbIN COCTaB 060PYA0BaHMS 1 PACXOAHbIX MaTepVanoB onpeaensieTcs cneundukoii
o6pasoBaTefbHbIX NPorpamMm.

12. Cpe,IJ,CTBa apgantauuv npenogasaHus oUCUNMJIUHDI K I'IOTpEﬁHOCTSlM 06y'-|arou.|.|nxc5| WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300pPO0BbSA

npl/l Heobx0aMMoCTN B O6pa3OBaTeﬂbHOM npouecce NpuMeHsaTCa cnegyouwme MetTonbl U TEXHONOrnn, obneryatouwue
BOCMpUATUE UHPpopMaLIUK 06y‘-IaFOLIJ,I/IMI/ICﬂ nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pa30|3aTer|be|x TEXHONOrNin ang nepegnayv Hgopmaummn, opraHndauum pasnnyHbix
hbopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa60TbI o6y'-|a|ou4eroc9| C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo o6y'-|eHv|;|, npoeeneHns ceMmHapoB, BbICTyMJIeHNA C oknagamm 1 3alTbl BbINOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunmn KONNEKTUBHOW pa6OTbI;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA 41 OpPraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npoaonxXnTtenbHOCT coadun 06yqa+ou4v|Mc91 nHBaNNMOOM Unn nnUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hOpPM I'IpOMG)KYTO‘-IHOVI arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNIbHOCTU NX COoa4ql:

- NMPOLONXNTENbHOCTM cAayn 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON (POpMeE, - He Bonee yem Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOONMXMNTENIbHOCTU BbICTYMNeHNS 0Byyatowerocs npu 3awmTe Kypcosoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yyebHbiM nnaHom no HanpasneHuto 23.03.03

"SKcnnyaTauvm TPaHCMOPTHO-TEXHONOI'M4YEeCKUX MallnH 1 KOMMEKcoB" NPOgoUI0 NOAroTOBKN AsTOMOOUNN 1
aBTOMOOVNbHOE XO3ANCTBO .
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