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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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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

JonxeH ymeTb:

NPUMEHATbL NONYyYEeHHble 3HaHUA N0 PUINKE NPU N3yYeHUN LPYrnx GUCLUMNINH, BbIOENATb KOHKPEeTHoe on3nyeckoe
cooepXxaHune B npuknagHblX 3agavyax HpO(*)eCCMOHaHbHOIZ 0eAaTe/ibHOCTHN

JonxeH Bnanetb:
COBPEMEHHOI Hay4yHO annapaTtypoii, HaBblIKaMn BEOEHNS (PU3NYECKOrO 3KCNEPMMEHTa

LonxeH 0eMOHCTPUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!
MPUMEHATb Pe3y/bTaTbl OCBOEHWUS ANCUMNAMHBI B MPOGECCUOHANBHON AESTENBHOCTM

2. MecTo AUCLUMNNMHLI B CTPYKTYpe OCHOBHOWM NpodpeccruoHanbHon o6pa3oBarteNibHOM NporpaMmbl BbiCLLIErO
obpasoBaHus

HaHHas yuebHas gucumnnvHa BkioYeHa B pasgen "b1.5.8 OucumnnvHbl (Mogynm)" OCHOBHOM NPOECCUOHANBHOM
obpazosatenbHol nporpammbl 23.03.03 "9Okcnnyataums TPaHCNOPTHO-TEXHONOrMYECKUX MALIWH U KOMMIEKCOB
(ABTOMOBUNY U 2BTOMODOMNBHOE X035ACTBO)" U OTHOCUTCS K 6a30B0OM (0BLENPOtECCMOHANBHOR) YacTy.
OcBaunBaetcs Ha 1, 2 kypcax B 2, 3 cemecTpax.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpynoeMKoCTb AncUMnAuHbl cocTasnsiet 10 3a4eTHbIX(ble) eanHuL(bl) Ha 360 Yaca(os).

KoHTtakTHas paboTa - 140 yaca(oB), B TOM Yncne nekumm - 52 yaca(oB), npakTuyeckne 3aHaTms - 52 yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHasi pabota - 184 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNMUHBIL: 3a4eT BO 2 CEMECTPE; 9K3aMeH B 3 ceMecTpe.

4. CopepXxaHue OUCLUUNNUHBI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMunyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buaobl n yachbl
KOHTaKTHOW paboThbl,
Pasnenbl oucuunnavHbl / X TPyAOEMKOCTb CamocrositenbHas
N moaynsi CemecTp (B yacax) pa6ota
MpakTnueckue/laboparopHole
Jlekumn 3aHATUA paboTbl
1 Tema 1. dnsnyeckme 0CHOBbI
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Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl

Tema 2. MexaHn4eckme konebaHus u
2. [BONHbI. DneMeHTbl PENSATUBUCTCKONA 2 2 2 0 5

MeXaHWKMW.
3. [Tema 3. MonekynspHas Gouauku. 2 4 4 0 10
4. [Tema 4. TepMmoanHamuka. 2 4 4 0 10
5. [Tema 5. OnekTpocTaTuka. 3 4 4 4 16
6. 'Tl'oe:la 6. [MOCTOSHHbBIN SNEKTPUYECKUIA 3 4 4 4 16
7. |Tema 7. SnekTpoanHammka. 3 10 10 10 40

Tema 8. BonHoBas 1 kBaHTOBas
8. ONTHKA. 3 6 6 6 24

Tema 9. OCHOBbI KBAHTOBOA
9 MEXaHVKMW. 3 4 4 4 16
10. Tema 10. dusuka atoma v TBEPLOro 3 6 6 6 o4

Tena.

Tema 11. dusuka anpa un
1. 3NIEMEHTapPHbIX YacTuu,. 3 2 2 2 8

Ntoro 52 52 36 184

4.2 CopepxaHvne [UCLUNINHDI
Tema 1. Pusnyeckne 0CHOBbI MEXAHUKM.

KuHematuka nocTynaTtenbHOro ABUXeHWs (MaTtepuanbHas To4ka, cucteMa oTcuéTta, TPaekTopusl ABUXEHWS, CKOPOCTb,
nepemeLlleHne; TaHreHUanbHoe, HopManbHOe 1 MonHoe yckopeHus). KnHemaTvka BpallatenbHOro aBuxeHus (yrnosas
CKOPOCTb, YINI0BOE YCKOPEHWE, CBS3b MeX 1y YrNOBOM U NMMHEHOW CKOPOCTAMU, paBHOMEPEeMEHHoe BpalleHue.

3akoHbl guHamuku. Nepsbiid, BTOPOI 1 TPETUA 3aKoHbI HbloToHA. 3akoH BCEMUPHOro TAroteHns. Cunbl. Cunbl TPEHUS.
LleHTp Macc, 3aKOH OBUXEHWS LeHTpa Macc. YpaBHeHVe OBUXEHNS Tena nepemMeHHon Maccol. MexaHvdyeckas pabora.
KoHcepBaTuBHble cunbl. [oTeHUnanbHas n KuHetTudeckas aHeprum. CBadb Mexay CUIOR N NOTEHLMANBHON SHEPTUE.
Pa6oTa cunbl.

IOuHamuika Teepnoro tena. KnHeTtnyeckas aHeprus paieHns. MOMEHT Hepummn MatepuanbHOM ToUKK 1 Tena
OTHOCUTENbHO HeMnoABMXHoM ocu. Teopema LUTteinHepa. MoMeHT cunbl. MoMeHT umnynsca. OCHOBHOE YpaBHEHWS!
OVNHAMVKU BpawaTenbHOro ABMXEHUs TBEPAOro Tena. 3akoHbl COXpaHeHns B MEXaHUKe: UMMynbca, MeXaHn4ecKoii
3Hepruu.

Tema 2. MexaHu4yeckune Koneb6aHUs N BONMHbI. NEMEHThI pPenaTUBMCTCKON MeXaHUKMU.

MaTematnyeckui, I'Ipy)KI/lHHbIIZ n Cbl/l3|/|‘-IeCKI/1I7I MasTHMKK. CBOOOOHbIE He3aTyxawuwne rapMoHnyeckmne KOﬂe6aH|/|$|,
3artyxaluwme rapMmoHmn4yeckmne KOﬂe6aHI/I9I, NX XapaKTepuUCcTnkun. BbIHy)K}J,eHHbIe konebaHus. PesoHaHc. MexaHnyeckune
nnockue, nonepeyHbie 1 NpoanosibHblie BONHbI. Nx XapakTepucTukun.

MprHLM OTHOCKUTENBHOCTK, NPeobpa3oBaHNs KOOpPAMHAT U BpeMeHu JlopeHua. MNocTynatel cneumnansHon Teopum
otHocutenbHocTn (CTO). Cneactens na CTO: OTHOCUTENBHOCTb ANUHBI, BPEMEHW, OOHOBPEMEHHOCTN. Penatmsmctckui
MUMNYNbC, OCHOBHOE ypaBHeHne auHammkn CTO, CBA3b MeXAy MacCOl Tena v dHepruen, MPUHLMN 3KBMBANEHTHOCTU.
OnemeHThbl 06Leli TEOPUM OTHOCUTENBHOCTU.

Tema 3. MonekynsipHas cousukm.

OcHosHble nonoxexns MKT. Paamepbl 1 maccbl aTomoB 1 monekyn. Konnyectso Bewectsa. OCHOBHOE ypaBHEHME
MONEKYNSPHO KMHETUYECKOWN TEopUn naeanbHoro rasa. Puanyeckunii CMbICN TEMNEPATypbl. YpaBHEHNE COCTOSHUS
noeanbHoro rasa. Ymcno creneHei ceoboabl. 3aKoH paBHOMEPHOIO pacrnpeaeneHns a3Heprum no cTeneHsaM ceoboabl
MOneKyI.

SBneHus nepeHoca. CpeaHsis anuHa csobonHoro npobera Monekyn. SiBneHve nepeHoca Tenna.
TennonposoaHocTb. Andgpdpyans. MepeHoc BelecTa. [NepeHoc MMMynbca HanpaBneHHoro ABMXeHus.BHyTpeHHee
TpeHwue.

Pacnpe,ueneHme MOnekyn naoeanbHOro ra3a no CKOpPoCTsM TenoBOro ABMXeHu4. Pacnpe,ueneHme Makcsenna.
Bapometpuueckas popmyna. PacnpeneneHue Monekyn naeanbHOro ra3a B CMI0BOM MONE MO SHEPTUSM.
Pacnpegnenexmne bonbumaHa.

Tema 4. TepmoanHaMuka.
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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 5. dnekTpocTarvka.

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 6. NMOCTOSAHHBIN INEKTPUYECKUIA 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.

OnekTpuyeckne ToK1 B XMAKOCTSX, rasax, B Bakyyme. CaMOCTOSTENbHbIA U HECAMOCTOSATENbHbIV pa3psi.
PaboTa BbIxoaa anekTpoHoB 13 MeTanna. KoHTakTHas pasHOCTb NMOTEeHLMaMNO0B.
Tema 7. dnekTpoanHammka.

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.

Buxpesoe anektpuyeckoe none. Tok cMeweHns. MNMnoTHOCTb Toka cMeleHns. [noTHOCTb Toka nonapusaunn. lNonHas
cucTema ypasHeHUn Makceenna B UHTerpanbHom oopme, nx omusmnyecknin cmoich. lNonHas cuctema ypasHeHUN
Makceenna B gudpcpepeHumanbHo oopmax, ux gouaundecknii cmoicn. Cnenctems n3 teopun Makcsenna.
CyLeCcTBOBaHNE 3N1EKTPOMArHUTHbLIX BOJH.

OnekTpuryeckuii konebatenbHblii KOHTYP. dnddepeHunanbHOe ypaBHEHNE SNEKTPOMAarHUTHbIX KonebaHuii.
Hezatyxatowune konebanus. 3atyxarowme konebaHns. Xapaktepuctukum aatyxatowmx konebanHuii . Anepmonnyeckuii
npouecc. BolHyxaeHHble anekTpuyeckue konebaHus. Pe3oHaHc. BonHoBoe ypasHeHue. CBOMCTBA aNeKTPOMarHUTHbIX
BOMH. LLikana anekTpoMarHnTHbIX BOMH.

Tema 8. BonHOoBas n KBaHTOBasi ONTUKa.

NHTepgoepeHLms cBeTA. KOFEPEHTHbIA BONHBI. YCNOBUS HabnoaeHnsa nHTepgoepeHLun ceeta. VIHTepdpepeHuns ceeTa B
TOHKUX nneHkax. dudppakuus ceeta. MpuHumn lMNoreHca-®OpeHens. 3oHbl PpeHens. dundpakuns PpeHens Ha Kpyriom
oTBepcTUM 1 aucke. dudppakumns @payHrodepa Ha wenm 1 andpakumMoHHon pewetke. Judpakumsa peHTreHOBCKUX
nyyen.

EcTecTBeHHbI 1 nonsipuadoBaHHblil ceeT. CTeneHb nonspusaunn. CteneHb nongpusauny ons eCTeCTBEHHOMo 1
M10CKONONspU30BaHHOro ceeTa. Cnocobbl MOAYYEHNs NNOCKONONSPU30BaHHOIO cBeTa. 3akoH Mantoca. 3akoH
Bpioctepa. poiHoe nydenpenomneHune. VickyccTBeHHas ontnyeckas aHnsotponus. 9ddekTsl chotoynpyroctui, Keppa
n KottoHa-MyToHa.

TennoBoe nanyyeHne. XapakTepuCcTKIN TEMNOBOro N3y4yeHns. abContoTHO YepHoe Teno. 3akoH Kupxroga. 3akoH
CredpaHa-bonbumaHa. 3akoH cMelweHuns BuHa. Moes ksaHToBaHna n goopmyna M.IMnaHka. doTosnekTpruyeckuii
ahdheKT. 3aKOHbI BHEWHero gootoadocpekta. PoToHbl. CeolicTBa poToHOB. ddhdhekT KomntoHa. OnbiThl Jlebenesa.
IaeneHwve ceeTa.

Tema 9. OcHOBbI KBaHTOBOW MeXaHMUKMW.
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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. ®usmka atoMma 1 TBEPAOOro Tena.

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.

Tema 11. ®nsuka agpa n aneMeHTapHbIX YacTul,.

ATtomHoe agpo. Coctas 1 Macca aaep. HyknoHbl: IPOTOHbI M HEWTPOHbI. SAepHble CUibl 1 X CBOWCTBA. SlaepHble
peakuun. SHepruns ceasun sapa. PagnoakTneBHOCTb, ee xapakTepucTuku. 3akoH paanoakTMBHOro pacnaga. Buabl
panmnoakTMBHBIX MPOLECCOB: anbda-, 6eTa- 1 ramma-pacnagpl, K-aaxsat. neMeHTapHble YacTuLbl. 3apsiibl 1 3aKOHbI
coxpaHeHus. AHTu4acTuubl. NoHATHE 0 KBapkax.

5. MepeyeHb yueO6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolLyxcs BbINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTns. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYI0 paboTy. CamocToaTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHNE OTLEMNbHBIX TEM (Pa3fenos) AUCLMMANUHBI, TakK 1 NPopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMS ayanTopHON paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 11 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUs, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHusaumsi caMocTosTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

MopsiLoK opraHn3aumm 1 ocylecTBAEHMS 06pa30BaTeNbHON AeSTeNbHOCTM Mo 06pas3oBaTebHbBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaepuara, nporpaMmmam crieumaniTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTea obpasoBaHus 1 Hayku Poccuiickon depepaunm ot 5 anpens 2017 roga Ne301).

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTMBM3aLUMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBEaeHUIA"

MonoxeHwne ot 24 nekabps 2015 r. Ne 0.1.1.67-06/265/15 "O nopsiake NPoBELEHNS TEKYLLErO KOHTPOMS YCNEBAEMOCTH 1
NPOMEXYTOYHOW aTtTecTauum obyyarowmnxcs deaepanbHOro rocy4apcTBEHHOr0 aBTOHOMHOIO 06pa30BaTENbHOMO
yupexneHus Boicwero obpasosaHus "KasaHckuii (MprBonxXckuit) doenepansHolii yHuBepeuteT"

MonoxeHne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopMrpoBaHUM PoHLA OLEHOUHbBIX CPEACTB Ais
NMpoBeAeHNs TeKyLel, MPOMEXYTOYHOR U NTOrOBOI atTectauum obyyarowmnxes enepansHOro rocyapCTBEHHOMO
ABTOHOMHOro 06pa3oBaTenbHOro yupeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuil) dpenepanbHblii
yHusepcurtet""

MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okT56psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeENbHBIX pecypcax oenepansHoro
rocynapCTBEHHOr0 aBTOHOMHOIO 06pa30BaTENbHOIO Y4PEXOEHUS BbICIIEr0 MPOtECCMOHaNBHOro 06pa3oBaHuns
"KasaHckuin (MprBonxckuit) coepepanbHbiil yHusepcutet™

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaumm, NoAroTOBKM K MCMNOb30BaHMIO B
y4ebHOM npoLecce 1 yaaneHus anekTPoHHbIX 0bpasoBaTenbHbIX PECYPCOB B CUCTEME 3NEKTPOHHOrO 0ByyeHns
henepanbHOro rocynapCTBEHHOrO aBTOHOMHOr0 06pa3oBaTeNbHOMO yUpeXxaeHNs Boiclwero 0bpasosaHus "KasaHckui
(MpuBonxckuin) henepanbHblin yHuBepcuTeT™

PernameHT Ne 0.1.1.67-06/11/16 o1 25 sHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HAHWA 0Bydyaromxcs
B (penepanbHOM rocyAapcTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYpEXAEHN Bhicwero obpasoBaHus "KasaHckuii
(MpuBonXCKMI) henepanbHblin yHuBEpCUTET""

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsake pa3paboTky v Bbinycka y4ebHbIX n3naHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 0Bpa3oBaTeNbHOM YYpPEXAEHNN BbICWEro NPOPeCCnoHanbHOro
06pasosaHus "KasaHckuit (Mpusonxckuit) doenepanbHblil yHuBepcuteT™
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6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUUMNIMHE (MOAYNIO)

6.1 NepeyeHb KOMMNETEHLUMI C YKa3aHUeM 3TanoB ux oopMMpoBaHUS B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMMbl U OOPM KOHTPONS X OCBOEHUS

dopma KOHTpons OueHunBaemble
KOMMeTeHLUm

dran TeMmbl (pa3pernbl) AUCLUMNUHDBI

CemecTp 2
TeKyLLMI KOHTPO/Ib

1. dun3nyeckme OCHOBbI MEXAHUKMN.

lMucbmeHHoe 2. MexaHuyeckne konebaHusi 1 BOMHbI. DNEMEHTbI
1 |pomawHee 3apaHve |OlK-3 PenAaTUBUCTCKON MEXaHWUKM.

3. MonekynsipHas pusmku.

4. TepmognHamuka.

1. ®un3nyeckne oCHOBbI MEXAHUKN.

2. MexaHuyeckue konebaHuns 1 BOMHbI. SNEMEHTHI
2 |YcTHbI onpoc OrlIK-3 pensTUBMCTCKON MEXaHUKN.

3. MonekynsipHas ousnku.

4. TepmoanHamuka.

3adver OriK-3
Cemectp 3
TeKyLL M KOHTPOIIb
lMucbmeHHoe 5. OnekTpocTaTuka.
1 |pomawHee 3apaHve |OlK-3 6. IMOCTOSIHHbBIN SNEKTPUYECKUI TOK.
7. 9nekTpoauHammka.
5. SnekTpocTartmka.
6. MNOCTOSHHbIN 3NEKTPUHECKUIA TOK.
7. OnekTpoguHammka.
TOPHbI
2 NaGopatoprbie OriK-3 8. BonHoBas n kBaHTOBas ONTUKA.
paboTbl N
9. OCHOBbI KBAHTOBOW MEXaHUKM.

10. dunsmka atoma n TBEPLOro Tena.
11. dunsmka sa4pa v aNeMEHTapHbIX YacTul,.

5. OnekTpocTaTuka.
3 |YcTHbIV onpoc OriK-3 6. MOCTOSIHHbIN 3N1EKTPUHECKUIA TOK.
7. OnekTpoanHamuka.

8. BonHoBas v kBaHTOBas ONTUKA.
9. OCHOBbI KBAHTOBOW MEXaHUKM.
OrK-3 ..
10. dunsmka atoma 1 TBEPLOro Tena.
11. dunsmka sa4pa v aNeMeHTapHbIX YacTu,.

8. BonHoBas v kBaHTOBas ONTUKA.
9. OCHOBbI KBAHTOBOW MEXaHUKM.
OrK-3 «
10. dunsmka atoma 1 TBEPLOOro Tena.
11. dursmka sanpa v aNeMeHTapHbIX YacTull,.

[MncbMeHHoe
4 |pomaluHee 3apaHue

5 |YcTHbIl onpoc

9Kk3aMeH OlK-3

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUSI KOMMNETeHU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Kiﬂg’:ﬁﬂ OuepHMBgHMﬂ 3ran
OTnn4YHO XopoLuo Y nosn. Heyn.
CemecTp 2
TekyLLUi KOHTPONb
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JfoMalwHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
3apaHve MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
YcTHbI onpoc (B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThl. packpbita. OtBeT cnabo [[MoHATWAHLIA annapart 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUAHbLIA annapaT  |Hey4OBNETBOPUTENBHO.
MpekpacHo ocBoeH XopoLwo 0cBoOeH OCBOEH YaCTWNYHO. lMoHumaHune matepuana
MOHATUAHLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue oTaenbHbIX |doparMeHTapHoe Mnu
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOpOLLWI YPOBEHb matepuana no Teme. goopmynupoBaTb CBOU
NOHMMaHNa MaTepuana. [noHumaHus matepuana. |Y4OBNeTBOPUTENLHOE  [MbICK, 06CYXAaTh
lMpeBocxonHOe yMeHMe |Xopolwee yMeHne yMeHne INCKYCCUOHHbIE
hopmMynmpoBatb CBOM |POpPMyNMpoBaTb CBOU  (POPMYNMpPOBaTb CBOM  |MONOXEHUS.
MbiCnv, 0bcyxaaTb Mbicnv, obcyxaaTtb Mbicnun, obcyxaaTtb
INCKYCCUOHHblE IVCKYCCUOHHbIE INCKYCCUOHHblE
MONoXeHus. MONOXEHUSI. NONoXeHus.
3auteHo He 3auteHo
3auer Obyuatowwpmitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn aHaYUTeENbHbIE
y4ebHO-NporpamMMHOro matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeUnanbHOCTH, NPVHUMNANbHbIE OWMNOKM B BIMOMHEHWN
cnpasuscs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeayCMOTPEHHbIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOGEH NPOLONXNUTL 0ByHYEHNE UK
NPUCTYNUTb NO OKOHYaHWM yHMBEpcUTeTa K
npocheccroHanbHOM nedaTenbHOCTH 6e3
LOMNOMHNTENbHbIX 3aHATWUIA NO COOTBETCTBYIOWEN
ancumnnuHe.
CemecTp 3
TekyLLUA KOHTPONb
MNMucbMenHoe  (MMpaBunbHO BbINOAHEHbI [[1paBuibHO BbINOAHEHA (3aAaHus BbINONHEHbl  |3a4aHus BbiMOHEHbI
fomalHee BCE 3a4aHus. 6onblas YacTb 6onee 4eM HanNoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 1
3afaHve MNMpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKWI YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. HeyoOoBNEeTBOPUTENbHbIN| 4
BNafeHns MatepranoMm. [HesHauymTenbHble MNpoaeMoHcTpypoBaH [ypoBeHb BnaneHus
MposiBneHsb ownbKm. yOOBNETBOPUTENbHBIA  (MaTepuanom.
npeBoCcxoAHble [MpooeMoHCTpMpOBaH  |ypoBEHb BNadEHNS MposiBneHsb
CnocobHOCTM XOPOLMNA YypOBEHb maTepuanom. HefoCTaToYHbIe
NPUMEHATb 3HaHMA 1 |BnadeHus matepuanom. [posiBneHbl HU3Kne cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH MPVUMEHSTb 3HaHUS 1
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NPUMEHSTb 3HAHMA U |[YMEHWS K BbINOMHEHNIO
MPUMEHSITb 3HAHUS U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHu.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a0aHUN.
KOHKPETHbIX 3a0aHui.
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MNpekpacHo ocBoeH
NOHATUMHbLIA annapar.
lMponoemoHcTpupoBaH
BbICOKMIA YpPOBEHb

Xopowo ocBoeH
NOHATUNHbBIA annapar.
MpoaemoHcTpupoBaH
XOPOLLUNA ypOBEHb

OCBOEH YaCTUYHO.
MoHuMaHme oToenbHbIX
MONOXEHUA N3
marepwuana rno Teme.

dopma Kputepum dran
KOHTpoOns OoLLeHUBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n

paboTbi MEeTOAbl UCMONb30BaHbl (METoabl MCMONb30BaHbl (METOAbl YaCTUYHO MeToAbl MCMONb30BaHbl | 2
npaewunbHo. MNposiBneHa (B 0CHOBHOM MpaBUbHO. MCMONb30BaHbI HenpaBUNbHO.
npeeocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa [MposiBneHa
TeopeTnyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYOOBNEeTBOPUTE/bHAS
NnoAaroToBKa. NOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiki  [MOArOTOBKA. NoAroToBKa.
N YMEHWS NOMHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonomMble HaBbiki |HeobxoavMble HaBbIKM
0CBOEHbl. Peaynbtat  |ocBoeHbl. Pesynbtar |1 yMeHUsl YacTU4HO 1 YMEHUSI He OCBOEHHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET eé 4yacTU4HO He COOTBETCTBYyeT eé
uensm. Lensim. COOTBETCTBYET 68 Lensim.

uensm.

YcTHbI onpoc |B oTBeTe kavyecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
PackpbITO CoLepXaHne [TeMbl packpbiThl. packpbita. OtBeT cnabo [[oHsTHAHbIN annapaTt 3
Tembl. OTBET xopowo  |CTpykTypa oTBETA B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBaH. Lienom anekeatHa TeMe. [[oHATWUIHbBIA annapaT  [HeyLoBNeTBOPUTENbHO. | 5

lMoHumaHune matepuana
pparmMeHTapHoe nnu
oTcyTCcTBYeT. HeymeHue
popmynmpoBaTb CBOU

cmcTemaTmyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro
matepvana, yMeHue
CcB0BOAHO BBINONHSATD
3a4aHus,
npeaycMoTPeHHble
nporpammon, ycsoun
OCHOBHYIO nuTEpaTtypy u
3HaKOM C
DOMONHUTENbHOM
nnteparypon,
pekomMeHO0BaHHOM
nporpammoin
OMCLMMNANHBI, yCBOWN
B3aVIMOCBSI3b OCHOBHbIX
MOHSTUIA ANCUMNANHDI B
UX 3HAYEeHUU Ons
npvobpeTtaemor
npodpeccuun, NposBun
TBOpYECcKMe
cnocobHoCTM B
NMOHMMaHNK, N3NOXEHNN
1 NCNOMb30BaHWK
y4ebHO-NporpaMmMHoro
matepvana.

y4ebHO-MPOorpaMMHOro
martepuana, ycnewHo
BbINONHWNA
npenycMOTpeHHble
nporpammon 3anaHus,
YCBOWN OCHOBHYHO
nuTeparypy,
PEKOMEHA0BaHHYO
nporpammorn
OMCLMMAVHBI, nokasarn
cuctemMatmyeckun
xapaktep 3HaHuii no
OVCLUMNIINHE U
cnocobeH K ux
CaMoCTOSITEIbHOMY
MOMONTHEHUIO U
06HOBNEHNIO B XOA€
nanbHenwer y4ebHol
paboTbl 1
npodpeccrnoHanbHom
LesiTeNbHOCTH.

y4ebHO-NporpaMmMHoro
matepvana B obbeme,
HeobXo4MMOM Ansi
nanbHelwen yuyebbl 1
npeacrosiwei paboTsi
no npodpeccum,
cnpaBumIcs ¢
BbIMOMHEHNEM 3adaHUNA,
npeaycMOoTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTepartypom,
pekomMeHOoBaHHOM
nporpammor
OVNCUMMANHBI, [OMYyCTUN
MOrpeLwHoCTN B OTBETE
Ha aK3aMeHe U npu
BbINOSIHEHNN
9K3aMeHaLMOHHBbIX
3afaHuii, Ho obnapaert
Heob6x0aUMbIMM
3HAHUAMU Onst UX
yCTpaHeHus nog
PYKOBOLCTBOM
npenoaasaTersi.

NOHMMaHNa MaTepuana. [noHumaHus matepuana. |Y4OBNeTBOPUTENLHOE  [MbICK, 06CYXAaTh
lMpeBocxonHOe yMeHMe |Xopolwee yMeHne yMeHne INCKYCCUOHHbIE
hopmMynmpoBatb CBOM |POpPMyNMpoBaTb CBOU  (POPMYNMpPOBaTb CBOM  |MONOXEHUS.
MbiCnv, 0bcyxaaTb Mbicnv, obcyxaaTtb Mbicnun, obcyxaaTtb
JNCKYCCUOHHbIE LNCKYCCUOHHbIE JNCKYCCUOHHbIE
NONOXEHMS. MONOXEHUS. NONOXEHMS.

Ok3ameH Obyuatowuiics Obyuatowuniics Obyuatowwnitcs O6yuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauMTeNbHble Npobensl

B 3HaHMWsIX OCHOBHOO
y4ebHO-MporpaMMHOro
matepuana, Lonyctun
MPUHLMNMaNnbHbIe
OWNBKY B BbIMOHEHNN
npenyCMOTPEHHbIX
nporpamMmmon 3anaHui u
He cnocobeH
npoLONXUTL 0byyeHne
WAV NPUCTYNUTL MO
OKOHYaHUn
YHUBepcuTeTa K
npodpeccnoHanbHom
nestenbHocTn 6e3
LOMONHUTENbHbIX
3aHATUR NO
COOTBETCTBYOLWEN
OMCLUNVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XoaMMbie OJ1S1 OLLEHKWN 3HaHUN, YMEHWUH,

HaBbIKOB U (MW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuxX atanbl joopMUpoBaHUA KOMINETEHLUN B npoLiecce

0OCBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmbl

CemecTtp 2

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

1. MMucbMeHHOE AoMallHee 3agaHue

Tembl 1,2, 3,4

1. B HEKOTOPOI TOUKE TPAEKTOPUN OBUXEHNS MaTePUanbHON TOYKMN 3a4aHbl panmyc KpnenaHbl R=62 cM 1 ckopocTb
u=>5,1 M/c. HainTu BennynHy HopManbHOro yckopeHus an (B mM/c2).

2. MartepwuanbHas To4ka maccor m=0,5 Kr ABMXETCS CO CKOPOCTbIO U =2,2 M/c. Halitn umnynbc Tena p( B Kr*m/c).

3. Teno maccoit m=3 kr npu cBo60AHOM NafieHnu ¢ BoicoTbl h=0,15 KM B MOMEHT yaapa o0 3eMto UMENO KMHETUYECKYIO
aHepruio T=2,5 kx. Haitn paboty cuibl conpoTueneHusi Bosayxa Aconp.(8 Ox).

4. MomeHT uHepumn Tena maccon m=1,5 kr otHocutenbHo ocu CO, npoxoasiel Yepes LeHTP Macc, paseH 10=5,6 kr?m2.
Haitn MOMEHT nHepumu 3TOro Tena otHocuTenbHo ocn AQ , napannensHoii ocm CO 1 Haxooswencs oT Hee Ha
pacctosiHum d=0,1M (B Kr*m2).

5. Haintn penatmBucTcknii MMMynbe Yactumubl (B Kr*M/C), netswein co ckopocTbio U = 0,95*c. Macca yacTtuubl paBHa
m=2,5 *10(-8) kr . (C - CKOPOCTb CBETA B BaKyyMme)

6. Haiitn o6bem (B M3) v =0,5 Moneit naeanbHOro rasa npv HopmasbHbix ycnoBusix ( po=1,013*10(5)Ma , To=273,15 K).
7. Boonb ocx X NNOTHOCTb 3MEHSETCS MO 3aKOHY p = a*X. Kakas macca BewecTsa m (B Kr) NEPeHOCUTCS Yepes
nnowanky AS= 0,013 M2 , pacrnonoXeHHyo NepneHanKynsipHoO ocK X, 3a spems At =2,3 ¢ npu koadpurumeHTe
ondppysum D= 12,3?10(-6) m2/c? (a=0,036 kr/m4).

8. Mpwu coobiieHnm rasy konmyectea Tennotel Q=4,25 kX BHYTPEHHSS aHeprus rasa ysennymnacb Ha AU=3,24 kI x.
Haritn paboty raza A (B kIx).

9. N'py3 mMaccoi m=>5 kr Ha NPyXMHEe COBEPLIAET 3aTyxatowme konebaHns, andcpepeHLmnanbHoe ypaBHEHNE KOTOPbIX
numeet BUA: X"+23*X'+A(2) *x=0. Hantn kosdpunumneHT conpoTuBneHus cpedbl r (B kr/c). (8=2,1c-1).

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

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

2. YCTHbIN onpoc

Tembl 1,2, 3, 4

Tema 1.

1. Yto Ha3biBaeTCa MatepranbHOM TOYKON?

2. Y10 Takoe cuctema otcyeta?

3. Yto Takoe BekTOp NepemeweHns?

4. Kakoe gBuxeHune HasblBaeTCs NOCTynartenbHbIM? BpalaTebHbIM?

5. Haiite onpeneneHns BEKTOPOB CPeOHEN CKOPOCTU 1 CPeaHero yCKOPEHNS, MTHOBEHHO CKOPOCTU 1 MTHOBEHHOTO
yckopeHus. KakoBbl X HanpaBneHns?

6. UTo xapakTepuayeT TaHreHumanbHas CoCcTaBnsowas yCKopeHna? HopManbHas coctasnsowas yckoperHus? Kakosbl nx
mogynu?

7. BO3MOXHbI N ABUXEHMS, NPY KOTOPLIX OTCYTCTBYET HOPMarnbHOE YCKOpeHne? TaHreHumanbHoe yckopeHue?
MNpuBennTe npuMepbl.

8. UT0 HasbiBaeTCcs yrnoBor CKOPOCTbIO? YrNOBbIM yCKOpeHneM? Kak onpeaensoTcs ux HanpasneHns?

9. KakoBa cBa3b Mexay MMHEAHbIMA 1 YrNOBbIMX BENNYNHAMUN?

10. Kakas cuctema otcyeTa HasblBaeTCs MHepuuanbHon? MNoyeMy cuctema oTcyeTa, CBs3aHHas ¢ 3emnen, He
WHepumanbHa?

11. Yto Takoe macca tena? mnynbc Tena? Y1o OHM xapakTepnsyoT?

12. Y70 Takoe cnna? Kak ee MoXHO oxapakTepusosatb? Kakune Buapl Cun paccMaTprBaroTCs B MexaHuke?

13 B 4eM 3aknoyaeTcs NpUMHLMN HE3ABUCMMOCTY OENCTBUS cun?

14. Ccpopmynupyinte 1, 2 1 3 3aKOHbI ANHAMUKMN.

15. Y10 Ha3bIBaETCH LEHTPOM MacC CMCTEMbI MaTepuanbHbIX To4ek? Kak ABMXETCS LEHTP MacC 3aMKHYTON CUCTEMbI?
16. B 4eM pasnunuve Mexay noHSTUAMU SHepruun, paboTsbl, MOWHOCTN?

17. Kak Haintn paboTy nepemMeHHoin cunbl?

18. [avite onpenenexHvs n npueseamTe OOPMynbl A1 U3BECTHbIX BULOB MEXAHNYECKON SHEPrK.

19. KakoBa cBs3b MeXay CUNOW N NOTEHUMANbHON SHEprmen?

20. Yem 0bycnoBneHo n3amMeHeHe NoTeHUManbHol aHeprum?

21. B 4eM 3aknioyaeTcs 3aKOH coxpaHeHns umnynbca? B kakux cuctemax oH BbinonHseTcs? MNoveMy oH sBnseTcs
oyHOaMeHTaNbHbIM 32KOHOM NPUPOLbI?

22. Kaknm cBOICTBOM NpocTpaHcTBa 00yCnoBNMBaETCS CNPaBeAIMBOCTb 3aKOHA COXPAHEHMS UMMybca?

23. Heobxoammo nu ycnosue 3aMKHYTOCTW CUCTEMbI ANsi BbINOMHEHUS 3aKOHA COXPaHEHNSI MEXaHUYECKOWM SHeprun?
24. B 4eM 3akn04aeTcs 3aKOH COXPaHEHUs MexaHn4eckom aHeprum? [1ns kakmx CUCTEM OH BbIMONHSAETCA?

25. B 4eM (pnsmyeckas CylWwHOCTb 3aKOHa CoXpaHeHns 1 npespaweHns sHeprum? Noyemy oH sBnseTcs
oyHOaMeHTallbHbIM

3aKOHOM Npupoab?

26. YeM oTnnyaeTcst abcontoTHO ynpyruii yoap oT abContoTHO Heyrnpyroro?

27. Kak onpenenunts CKOPOCTMW TEN NOCNE LEHTPaNbHOro abcontoTHO yrnpyroro yaapa? CneactBneM Kakmx 3aKOHOB
SABNAIOTCH 3TW BblpaXeHns?

28. Yto Takoe MOMEHT nHepumm Tena?
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29. KakoBa ponb MOMEHTa UHepLUMn BO BpallatenbHOM OBUXEHUN?

30. BoiBegute coopmyny anst MOMeHTa nHepuun obpyya.

31. Cpopmynupyiite n nosicHute teopemy LLteiHepa.

32. KakoBa thopmyna ons KUHETUYECKON aHEeprumn Tena, Bpawarowerocs BOKpyr HEMNOABUXHON OCU, 1 Kak €€ BbIBECTN?
33. Yto Ha3biBaETCA MOMEHTOM CW/lbl OTHOCUTENbHO HEMOABUXHOW TOYKN? OTHOCUTENbHO HEMOABUXHOM ocn? Kak
onpenensieTcs HanpasneHne MOMeHTa Cuibl?

34. Y10 Takoe MOMEHT MMNynbca MaTepmanbHON TOUKN? TBepaoro Tena? Kak onpenensercsa HanpasneHne sektopa
MOMEHTa umnynbca?

35. B yeM 3aknoyaeTcs omanyeckas CyWHOCTb 3aKOHa COXPaHEHNS MOMEHTa nMmnynbca? B kakmx cuctemax oH
BbinonHaetca? lNprueenmTe npumeps.

36. Kakum cBOCTBOM CUMMETPUM NPOCTPaHCTBa 0BYCNOBNNBAETCS CNPABELINBOCTL 3aKOHA COXPAHEHNS MOMEHTa
umnynbca?

37. ConocraBbTe OCHOBHbIE YPaBHEHMS ONHAMUKM MOCTYNATENbHOMO M BpalatenbHOro ABMXEHUA, NPOKOMMEHTPOBAB
NX aHanoruio.

Tema 2.

1. Kakoe nBuxeHne Ha3biBaloT konebatenbHbiM? Kakue konebaHns HasbiBaloT CBOOOAHBIMN? BbIHYXAEHHBIMA?
MNpuBennTte npumepsbl.

2. Kakvne konebaHus Ha3biBaT rapMOHNYECKMMU? 3anvwinTe ypaBHEHE rapMOHMYECKOro KonebaHus.

3. Uto Takoe amnnutyna konebaHuin? nepuos konebanwin ? yactota konebaHuii?

4. 3anuwmnte oopmyny CBA3N MEXAY LNKINYECKON N NMHENHOWN YaCTOTOW.

5. Yto noHumaltoT nog ¢pasoii rapMoHu4eckoro konebaHus? (HayanoHon ¢oasoin?)

6. Kakoi MasTHVK Ha3blBAeTCs MaTeMaTnyeckum? 3anmwmnte qoopmynbl nepuoaa cBob6oaHbIX KonebaHui
MaTemMaTM4yeckoro MasTHUKa U LMKNNYECKOM 4acToThbl.

7. Kakoi MasiTHUK Ha3bIBAIOT MPYXMHHLIM MATHUKOM? 3anuwmnte doopMyibl Ans neprvona cBoboaHbIX konebaHuii n
LUMKNNYECKOM YaCcTOTbl MPYXUHHOrO MasTHMKA.

8. O6bSICHNTE NPOLECC NPEBPALLEHNS SHEPrN NPY FAPMOHNYECKOM KONebaTenbHOM ABVMXEHUN Ha NpuMepe
NPY>XWUHHOTO UM MaTeEMaTNYECKOro MasTHMKa.

9. Kak onpegnensietcs nonHasi MexaHn4eckasi SHeprys rapMoHUYeckn Konebniowerocs Tena B MOMEHTbI ero NPOX0XAeHUs
TOYKM PABHOBECUS M KPAMHNX TOYEK ABUXEHUS?

10. MoyeMy B peanbHbIx ycnoBusix cBo6oaHblE KonebaHus MasTHYKA 3aTyxatT? [Npu kakmx ycnoBusix konebaHus MoryT
cTaTb He3aTyxaowummn?

11. YTO NOHMMAIOT NOL MEXAHMYECKUM pe30HaHCOM? KakoBo ycnoBme HacTynneHns pe3oHaHca?

12. Kakor npouecc HasbiBaeTCs BOMHOW??

13. Kakne BonHbl Ha3bIBAIOT NONEPEYHbIMM? NPOAOAbHBIMU? (MPUBEAUTE NPUMEPHI).

14.4710 Takoe BONHOBOW (OPOHT? BONHOBAS NMOBEPXHOCTL?

15. Y70 HasbIBaeTCS ANMHOM BONHbI? KakoBa CBA3b MeXay ONNHOWM BOMHbI, CKOPOCTbLIO U Nepuoaom?

16. Y10 Takoe BONHOBOE 4MCNO? (pa30Basi CKOPOCTb BOSHbI?

17. B yem 3akniovaeTcsa omamyeckuin cMbicn Bektopa Ymosa?

18. Kakas BonHa siBnsieTcs 6eryiei, rapMOHUYECKOA, NNOCKON, CHEpPUNHEcKon?

19. Uto Takoe 3ByKOBbIE BOMHbI? 3BYKOBbIE BOMHbI B BO34yXe NPOAOSbHbIE UK nonepeyHbie? MNovemy?

20. MoxeT n1 3ByK pacnpoCTpaHsATbCS B BaKyyme?

21. Y10 3HauuT, 4TO KONEbaHUs B BONHAX NPONCXOAST B OAMHAKOBLIX (dasax, NpoTnBogasax, co caABurom pas?

22. B yeM (pnsmyeckas CyWHOCTb MEXAHNYECKOro NPMHLUMNA OTHOCUTENBHOCTU?

23. B 4eM 3akntoyaeTcs NpaBuio CROXeEHUs CKOPOCTEN B KNacCU4eCcKon MexaHuke?

24. KakoBbl NPUYMHbl BO3HWKHOBEHNS CNEUManbHON TeOPUN OTHOCUMTENbHOCTA ?

25. B yeM 3akntoyatoTcs ocHOBHble noctynatbl CTO?

26. 3aBUCUT N1 OT CKOPOCTUN ABUXEHNS CMCTEMbI OTCYETA CKOPOCTL: Tena? ceeta?

27. 3anuwmnTe 1 NPOKOMMEHTMPYITe npeobpasosaHus JlopeHua. [Mpu Kakmx yCnoBumsix OHW NEPEXOLAT B Npeobpa3oBaHus
ranunea?

28. Kakoii BbiBOA, 0 NPOCTPaHCTBE M BPEMEHW MOXHO caienatbh Ha OCHoBe npeobpasoBaHuii JlopeHua?

29. OpHoBpeMeHHbI N cobbiTus B cucteMe K', ecnun B cucteme K oHM mpomcxoasiT B OLHON TOUKE U OAHOBPEMEHHDI? B
cucteme K cobbiTs pa3obuieHbl, HO 0gHOBPEeMeHHbI? OBOCHYiTE OTBET.

30. Kakne cneacTtsums BbITEKAKOT N3 cneumansHom Teopun OTHOCUTENIbHOCTW OJ14 pa3MepoB Ten U ANNTe/IbHOCTH cobbITuiA
B

pasHbIX cucteMax otcyeTa?

31. Npu Kakow CKOPOCTM ABUXEHUS PENATUBUCTCKOE COKpALLEHNE ONUHbI OBMXYLWErocs Tena coctaent 25 %7?

32. B yem cocTonT napanokc 6nNM3HELOB 1 KaK ero paspewmnTs?

33. B yeM 3aknoyaeTcs pensaTMBNCTCKUIA 3aKOH CNOXEHUS ckopocTen? Kak nokasartb, YTO OH HaXo4MTCs B cornacum ¢
noctynaramm SiHwWTenHa?

34. Kak onpenensietcs UHTepBan Mexay cobbitnamm?

35. Kakoii B nMeeT OCHOBHOW 3aKOH PENSTUBUCTCKOW OMHAMUKA? YeM OH OTNn4aeTcs OT OCHOBHOrO 3aKoHa
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HbIOTOHOBCKOI MEXaHNKN?

36. B yeM 3akno4aeTcs 3aKOH COXPaHEHUS PENSTUBUCTCKOro uMnynbca?

37. Kak BblpaxaeTcst KUNHETUYECKAS SHEPTUS B PENATUBUCTCKON MexaHuke? MNMpu KakoM yCnoBumn pensaTmBmcTckas
doopMmyna onst KKHETUHECKON SHeprmn NepexoanT B Knaccuyeckyro popmyny?

38. ChopmynmpyiTe 1 3anuwmTe 3akOH B3aUMOCBSA3M Macchl 1 aHeprun. B yem ero comnanyeckas cywHocte? MNpueennte
nprMepbl ero 3KCNEPUMEHTaNbHOr0 NOATBEPXAEHNS.

Tema 3.

1. lMoveMy TepMOANHAMUYECKUIA N CTATUCTUYECKMIA (MONEKYNSIPHO-KUHETUYECKMIA) METOAbI MCCNEOOBaHNS
MaKpPOCKOMUYECKNX CUCTEM KaY€CTBEHHO Pa3NMyHbl 1 B3aMMHO OOMOMHSIOT Apyr Apyra?

2. Hante onpeneneHve 1 Mons BelecTsa.

3. UTo Takoe TepMoamHammnyeckme napameTpbl? Kakme TepMoanHaMuyeckne napametpbl BaM U3BECTHbI?

4. Kak 06bsicHATb 3aKOoH Boins ? MapuoTTta ¢ TO4YKM 3pEHNst MONEKYNSIPHO-KMHETNYECKON Teoprmn?

5. Kakumu 3akoHamu onucbiBatoTcst n3obapHbie 1 U30XOPHbIE MPOLECCHI?

6. KakoB douanyeckuii cMbiCn NOCTOSHHOW ABoragpo?

7. Mpy HEKOTOPbIX 3HAYEHUSIX TEMMEPATYPbI U LABNEHUS a30T KONMYEeCTBOM BelecTea 1 Monb 3aHuMaeT 06bem 20 1.
Kakoi1 06 beM Npu 3TUX Xe YCNOBUAX 3aiMET BOLOPO KONMYECTBOM BellecTBa 1 Monb?

8. B uem 3aknioyaeTcs MONeKynsapHO-KMHETNYECKOEe TONKOBaHWe aasneHns rasa? 9. B yem 3aknoyaertcs
MONEKYNSIPHO-KMHETUYECKOE TONKOBaHWe TEPMOANHAMMNYECKOR TeMneparypbl?

10. MNpuBeonTe pasnmyHble OPMbl 3aMMCK YPaBHEHWS COCTOSIHUS MAeanbHOro rasa (ypasHeHus
KnanenpoHa-MeHneneesa).

11. 3aBucuT N cpelHss anuHa ceobonHoro npobera Monekyn oT Temnepartypbl rasa?

12. Kak n3MeHnTCSs cpedHss anvHa ceoboaHoro npobera MOnekyn ¢ yBeNMYEHNEM AABNEHUS?

13. B 4em cywHocTb sBneHuin nepeHoca? Kakosbl OHU 1 NPK KakuX YCNOBUAX BO3HUKAKOT?

14. O6bACHUTE PU3MYECKYIO CYLIHOCTb 3aKoHOB Pypbe, Purka, HbloToHa.

15. KakoB ¢omaunyeckuii cMbicn pacnpeneneHns Monekyn no CKOpPocTamM? no aHeprusam?

16. Kak, 3Has doyHKUMIO pacnpeneneHns Monekyn no CKOpPoCTAM, MepenTn K GoyHKLMN pacnpeneneHuns no sHeprnam?
17. Kak onpegnensietcs Hanbonee BeposiTHas CKOPOCTb? CPeaHss CKOPOCTb?

18. Bo ckonbko pas 1 Kak U3SMEHUTCS CPEOHSS CKOPOCTb ABMXEHUS MONEKYN Npu Nepexone OT KUCnopoaa K sogopony?
19. B yem cyTb pacnpeneneHus bonbumana?

Tema 4.

1. Uto Takoe BHYTPEHHSS 3HEPrus naeanbHoro rasa? B pesynbtare kakmx NpoLEeCcCOB MOXET U3MEHATLCS BHYTPEHHSS
SHEpPrus cucTembl?

2. B ueM 3aknovaeTcs reoMeTpuyeckuii cMolcn paboTbl?

3. B uem cyTb 3akoHa bonbLMaHa 0 paBHopacnpeaeneHur 3Heprm no cTeneHsiM cBobo bl Monekyn?

4. MoueMy konebaTenbHas cteneHb cBoboabl obnanaet BaBoe 6onblueit 3Hepruei, 4em noctynaTtenbHas u
BpaLwartensHaa?

5. YUto Takoe TennoemkocTb? Kakas n3 tennoemkoctein ? CV nnu Cp ? 6onblue 1 noyemy?

6. Yemy paBHa paboTa nsobapHoro paclwmpeHns 1 Monb naeanbHoro rasa npu HarpeesaHum Ha 1 K?

7. HarpeBaetcsa nnn oxnaxnaetcs ugeanbHbilii ras, €Cnym OH paclumpseTcs Npy NoCTOSHHOM AaBNEHUN?

8. Temnepartypa rasa B UMAMHAPE NOCTOAHHA. 3anuwmnTe Ha OCHOBE NEPBOro Havana TePMOAMHAMUKM COOTHOLLEHNe
MeXdy COOBLEHHbIM KONMMYECTBOM TEMNOThLI U COBEPLIEHHON paboToi.

9. a3 nepexoamT 13 0OOHOrO 1 TOr0 Xe Ha4yanbHOro COCTOSAHMS 1 B OOHO 1 TO XX€e KOHEYHOE COCTOSHME 2 B peaynbrarte
cnenytowwmx NPoLLECccoB: a) n3oTepmmnyeckoro; 6) M3obapHoro; B) N30XOPHOro. PaccMoTpes aTu npoLecchl rpadomnyecku,
nokaxuTe: 1) B KakoM npotiecce paboTa paclumpeHns MakcMManbHa; 2) Korna rady cooblaeTcs MakcumanbHoe
KONMYeCTBO TEMOThI.

10. Mouemy agnabarta naet kpyye Ha pV-guarpamme, 4em nsotepma?

11. Kak nameHuTCs Temneparypa rasa npu ero agnabatHom cxatmmn?

12. Yem oTnuyatoTcs NpsiMoii 1 obpatHbli umknbl? ['oe oHWM UCnonb3ytoTcs ?

13. Yem otnuyatotcs obpaTumble 1 HeobpaTtuMble npouecchl? MNoyeMy Bce peanbHble MpoLecchl HeobpaTnMbI?

14. Bo3MOXeH nu npouecc, Npy KOTOPOM TEMNOTa, B3sATas OT HarpeBaTens, NoNHOCTbI0 NpeobpasyeTtcs B paboTy?
15. B kakoM HanpaBneHnn MoOXeT U3MEHATbLCS HTPOMUS 3aMKHYTON CUCTEMbI? He3aMKHYTO cucTeMbl?

16. [Javite noHATME 3HTPOMMU (ONpeaeneHne, pa3mMepHOCTb U MaTeMaTUHECKoe BblpaXeHne SHTPOMMM N8 PasnnyHbIX
NpPoLUEeCcCoB).

17. N306pasute B cmcteme koopamHat T, S nsotepmumyeckuii n agnabatHblii NpoLecehl.

18. MpencTasue uvkn KapHo Ha amarpamme p, V rpadpmyecku, ykaxuTte, kakol nnowanpto onpenensiercs: 1) paborta,
COBEpLIEHHAs Hah ra3om; 2) paboTa, COBEPILEHHAS CAMUM PACWNPSIOLMMCS Fa30M.

19. NpencTaBbTe rpagouyeckn Lmkn KapHo B nepemMeHHbIx T, S.

20. KakoB kpuTepuin pasnnyHbIX arperaTHbiXx COCTOSHWI BelecTea?

21. Yem oTnnyaloTcs peanbHble rasbl OT naeanbHbiX?

22. 3anvwuTe 1 npoaHanu3npyinTe ypaesHeHe BaH-gep-Baanbca ong 1 Mons rasa; ons npovnsBO/ibHOroO KonM4yecTsa
BELlecTBa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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23. Kakos cMbICn nonpaeok npw BbiBoAe ypaBHeHus Ban-gep-Baanbca?

24. MNoyemy neperpeTas XuOKOCTb 1 NEPECHILEHHbIN Nap SBNSIOTCS METacTabUNbHLIMUA COCTOSIHUSMUN?
3auver

Bonpochl k 3a4eTy:

. Tpaektopus. MNepemeweHne. CkopocTb. CKOPOCTb B 1EKAPTOBONM CMCTEME KOOPAMHAT.

2. CkopocTb. CKOpOCTb B MONSPHON CUCTEME KOOpAMHAT.

3. Ckopoctb. CpegHsas ckopocTb. MNpoiaeHHbIA NyTh.

4. YckopeHue. YcKopeHne B 0eKkapToBOM CUCTEME KOOpAMHAT.

5. YckopeHue. YckopeHue B CUCTEME KOOPAMHAT, CBA3aHHOW C ABUXYLWENCS TOYKOMN.

6. Yron nosopoTta. Yrnoeas ckopocTb. CBA3b NMHERHON 1 YrNOBOW CKOPOCTKH. YINOBOE YCKOPEHUE.

7. OnHammka maTepuranbHOi ToHKKU. 3akoHbl HbtoToHa.

8. OmHamuka tBepmoro Tena. LleHTp macc.

9. 3akoH LOBMXEHMS LIeHTpa Macc.

10. PaboTa B MexaHuke.

11. KuHeTtnyeckas n noteHUnanbHas sHepruu.

12. OCHOBHOE ypaBHEHMNE OUHAMMKM BpaLLATENbHOrO ABMXEHNS TBEPLOro TeNia 03HOCUTENBHO HEMOABUXHOMN TOYKN .
13. OcHOBHOE ypaBHeHMe AMHaMKKK BpalaTenbHOro ABUXEHNS TBEPAOro Tefia OTHOCUTENbHO HEMOABUXHOR OCK.
14. MOMEHT Cunbl, MOMEHT UMMYNbCca, MOMEHT MHepumn. KuHeTnyeckas sHeprus spalarowerocs rena.
15. 3akoHbl CoXpaHeHns (UMNynbca, SHEPrMM, MOMEHTA MMNYNbCa).

16. MpeobpasoBaHus koopamHat Manunes. MpuHuMn oTHocKTeNnbHOCTU Manunes

17. Moctynatbl SiiHwTelHa. MpeobpasoBaHus koopauHat JlopeHua.

18. [InmHa n NpoMexyToK BPEMEHW B PENSTUBUCTCKOW MEXaHMKe.

19. MNoHATME OLHOBPEMEHHOCTU B PENATUBUCTCKON MEXAHMKE.

20.PenatTnBncTCKMiA 3aKOH CNOXEHMS CKOPOCTEN.

21.0OCHOBbI PENATUBNCTCKON AUHAMUKM.

22. B3anMoCBS3b MacChl U 3HEPTM B PENSATUBUCTCKON MEXAHNKE.

23. CBoboaHble rapMoHUyeckmne konebaHms

24. 3aTyxatowme MexaHuyeckne konebaHms

25. BblHyx OeHHble MexaHn4eckne konebaHus

26. NponosnbHble U NONepPeYHble BOMHbI

27. YpaBHeHWe BOSHbI.

28. ®a3oBas CKOPOCTb BOMHbI

29. OHeprus BonHbl. CTOSYME BOMHBI.

30. CratmcTuyecknii 1 TepMOANHAMMNYECKUIA METObI NCCENOBaHUS.

31. OcHoBHOE ypaBHEHWE MONEKYNSPHO-KMHETNYECKO Teopun (BbIBOL,).

32. CpenHekBagpaTnyHas ckopoctb. PUBNYECKNI CMbICH

TEPMOLAMHAMNYECKON Temnepartypsbl.

33.4ucno creneHein cBoboabl Monekyn. 3aKOH PaBHOMEPHOrO pacnpeneneHns aHeprum no Yucnam cteneHelt ceobonbl
MOneKyn.

34. 3akoH pacnpeneneH1s MONEKyn No CKOPOCTSAM (pacnpeneneHne Makceenna).

35. PacnpeneneHue bonbumaHa. BapomeTpuyeckas goopmyna.

36. BHyTpeHHsist sHeprusi. Tennota 1 paboTta B TepMOLMHAMUKE.

37. lNepBoe Ha4yano TepMOANHAMUKIN 1 €ro MPUMEHEHNE K N30XOPUYECKOMY MpoLeccy.

38. [NepBoe Havano TeEPMOLMHAMIKKU U €ro NMPUMEHeHWe K n3obapuyeckomy npoueccy. druanyecknii CMbich
yHVBepCcasbHOM ra3oson MOCTOSAHHON.

39. NepBoe Ha4yano TepMOANHaMUKN 1 €ro NMPUMEHEHUE K N30TEPMUYECKOMY MPoLEeCCy.

40. MNepBoe Hayano TepMoAMHAMUKM 1 ero NPUMEHEHKE K anmabaTmieckoMy npoLeccy.

41. OdphekTmBHbIA auameTp. CpenHss anvHa ceoboaHoro npobera monekyn. Bpems penakcaumm.

42. SflBneHune ondodpy3nn. 3akoH duka.

43. SlBneHune TennonpoBoAHOCTU. 3aKOoH Pypbe.

44. SlBneHne BHYTPEHHEro TpeHus.

45. Kpyroeble npoueccol. K.I1.[. Tennosoi 1 XonoannbHOM MallmHbI.

46. Unkn KapHo. K.IM. 4. unkna KapHo (BbiBOg).

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

48. MNpuBeneHHas TennoTa. YpasHeHne Knayaumyca.

49. DHTponus. CeoncTBa SHTPOMMUU.

50.9HTpOoNUs noeanbHOro rasa.

51.BTopoe Havano TepMoanNHaMumKm.

52. Ctatmctnyecknii CMbICN BTOPOro Havana TepMOAVHaMUKN.

53. PeanbHble rasbi.
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54. YpasHeHue BaH-gep-Baanbca. MNonpaekn BaH-gep-Baanbca.

Cemectp 3

Tekywuin KOHTpONb

1. MMucbMeHHOE poMallHee 3agaHue

Tembl 5, 6, 7

1. B anekTpn4eckoM none pacnonoxXeHbl ABe OAMHaKOoBble nnowanku 1 1 2, npuyem anektpuyeckoe none E
neprneHavkynapHo K 1 nnowagnke, a niowagnka 2 pacnonoxeHa nog yrnom 10 rpagycos K nnowagke 1. Haitn oTHoweHne
notokos BekTopos E1 k E2.

2. HanpsxeHHOCTb aneKkTpuyeckoro nons B ctekne (€ = 7) pasHa E=1,5 kB/M. Haintu anektpuyeckoe cmeleHune D
(HKn/mM2 ).

3. KoHaeHcatop emkocTbio C=2,5 MKk® umeeT pasHocTb noteHumanos Agp= 50 B. Yemy paBeH 3apsag KoHaeHcaTopa (B
mMkKn)?

4. Hantu aHepruio B3anmogenctensa W (s [1x) Tpex oamMHakosbix 3apsnos q=1,5 MkKn, pacnonoxeHHbix B BepLmHax
PaBHOCTOPOHHEr0 TPeyrofibHUKa CO CTOPOHOM a=2,1 MM.

5. Haritn mowHocTb P (B BT), BoIOEnsemyto Ha conpotusneHnm R=100 Om npu HanpsxerHun Ha Hem U=60 B.

6. B marHutHoe none uHaykumu B=10MTn nepneHankynsapHO CUNOBLIM NINHUSM BNETAeT 3EKTPOH CO CKOPOCTbIO U=10
Mm/c. YeMy paBeH paguyc OKpy>XHOCTMK, ONUCHIBAEMON 3N1EKTPOHOM?

7. Makpotoku 11=1,5A, 12=3,8A n mukpoTok 13=0,1 A co3patoT MarHMTHOe none. HaiTtn umpkynsumio Bektopa
HanpsXeHHOCTU MarHUTHOro nons (B A) No 3aMKHyTOMY KOHTYpY L.

8. B konebatenbHOM KOHTYpe 3apsf Ha obknankax KoHaeHcaTopa U3MeHsieTcs no 3akoHy:gq=13,5 exp(-pt) cos(wt+1,57)
(Kn), roe B=15¢-1, w=230 pag/c. HaiiTn fobpoTHOCTb 3TOro KoHTypa Q .

9. B konebatenbHOM KOHTYPE C MHOYKTUBHOCTBIO L= 4MKIH crna Toka U3MeHsieTcs no 3akoHy |=2+5+t (MA). Yemy paBHa
94C MHIOYKLUN B KOHTYpe?

10. HanpsiXeHHOCTb 9NeKTPUYECKOro Mo 3NEKTPOMArHUTHON BOJHbI B BakyyMe U3MEHSIETCS MO 3aKOHY:

E=Eo cos(wt-kx+0,54), roe k=2+10(4) M-1 HainTn oavHy A (B MM) SN1eKTPOMarHUTHOW BOJHbI.

2. JlabopatopHble paboTbi

Tembl 5,6,7,8,9,10, 11

3ansitne 1. JlabopatopHas pabota €1. N3yyeHne pacnpeneneHnst MarHUTHOMO Moss BAOMb OCU ConeHouaa.

3aHaTue 2. labopaTtopHas pabota €2. OnpeneneHne ropuaoHTanbHOM COCTABNSIOWER MArHUTHOR UHOYKLWN
MarHmTHoro nons 3emnu.

3aHaTue 3. NlabopaTtopHas pabota €3. V3ydeHne 3atyxatrowmx konebaHmia.

3aHsiTue 4. JlabopatopHas pabota €4. M3y4eHne cobCcTBEHHbIX KOnebaHuii CTPYHbI.

3aHsTue 5. [labopatopHast pabota €5. M3ydeHve oudppakumm ceeta.

3aHaTue 6. NlabopaTtopHas pabota €6. V13y4eHne 3aKOHOB TEMNOBOr0 NU3NYy4YeHUS.

3aHsiTne 7. JlabopatopHas paboTta €7 M3ydeHne nHtepdepeHummn ceeTta

3aHsiTne 8. [labopaTtopHas pabota €8. SkcrneprMeHTanbHoe noaTeepxaeHne noctynatos bopa.

3aHsTtne 9. JlabopatopHas paboTta €9. N3mMepeHne CKOpOCTH CBETA C MOMOLLbLIO NTA3EPHOr0 CEHCOPA ABUXEHNS .
3aHaTne 10.J1abopaTopHas pabota €10./3yyeHne ssBneHus gootToacpdpekTa.

3. YcTHbIN onpoc

Tembl 5, 6,7

Tema 5.

. ChopmynumpyiiTe 3aKOH CcoxpaHeHns 3apsaa.

. Banuwwute, cpopmynupyiite n 06bsICHWTE 3akoH KynoHa.

. Kakne nons HaabiBatoT anekTpocratmyeckummn?

. YTO Takoe HanpsXeHHOCTb 3aNeKTPOCTaTUYeCKOro nons?

. Kak HanpasneH BekTop Hanps>XeHHOCTW NONs To4eyHbIx 3apanos? EguHmua HanpsxeHHoctn B CU?

. Yto Takoe notok BekTtopa ? EanHnua ero 8 CU?

. YeMy paBHa HanpsixxeHHOCTb Nonst 60MbLWON paBHOMEPHO 3apsiXXeHHOW nnockocTn? Kak HanpasneH BeKTop
Hanps>XX€HHOCTW NONS 9TOW NAOCKOCTN?

8. B uem 3akniovaeTcs onanyecknii CMbICi TeopeMbl [Taycca Ans anekTpocTatnyeckoro nons B sBakyyme?

9. Yrto Takoe NuHeHas, NOBEPXHOCTHAs 1 06 EMHAs MNOTHOCTU 3apPSa0B?

10. Kak nokasartb, 4TO 3N1eKTpOoCTaTU4ecKoe none SBnseTCs NoTeHunanbHbiM?

11. Y710 HasblBaeTCS LMPKynsLUMen BEKTOpa HanpsaXeHHOCTN?

12. Navite onpenenexHve noTeHumana gaHHoW TOYKM 3NeKTPOCTaTMHeCKOoro nons U pasHocTy NOTEHUNAN0oB ABYX TOYEK
nons. Kakosbl nx eanHULbI?

13. MNpuseanTe rpadoukn 3asucumocTern E(X) n ¢(x) ons paBHOMEpPHO 3apsXXeHHON cdoeprnyeckon nosepxHocTu. Jante
nx 06 bsiCHEHNE 1 0BOCHOBaHNE.

14. KakoBa CBA3b MeXAy HanpsXXeHHOCTbIO U MOTEHLMANIOM 3NEKTPOCTaTnyeckoro nons? Buiseaute ee n o6bscHUTE.
KakoB gomaunyecknii CMbIC 9TUX MOHATUIA?

15. Yemy paBHa paboTa no nepemelleHnio 3apsna BAoNb 3KBUNOTEHLMANBHON NOBEPXHOCTA?

NO O~ N =
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16. Kakve BewecTea ABnAOTCA NPoBOAHMKaMU? YeMy paBHO anekTprnyeckoe none BHyTpy NposogHunka? Y ero
NMOBEPXHOCTN?

17. SneKkTpryecKkuin nnonb NOMELLEH BHYTPb 3aMKHYTOW NoBepxHOCTU. KakoB noTok PE ckBO3b 3Ty NOBEPXHOCTL?
18. HYeMy paBHO OTHOLWEHME HAMPSAXEHHOCTEN SNeKTPOCTaTMYECKUX Noner B Touke A, nexallen Ha npoooiXeHun ocu
aunons, n B Todke B, nexawein Ha nepneHaukynspe, npoxogsiem Yyepes cepeamnny O ocu atoro gunons, ecnn OA=0B.
19. Yto Takoe NonsipM3oBaHHOCTb?

20. Yto nokasbiBaeT AuanekTpuyeckas npoHULaeMocTb cpefbl?

21. Kak cBsizaHbl Mexay coboli AnaneKkTpuieckme npoHULAeMOCTb CPebl U BOCNPUMMYUBOCTD BELLECTBA?

22. B 4yeM pasnnyve nonapmsaumnm UaNeKTPUKOB C MNOASPHLIMUA U HENOASIPHBIMW MONeKynammn?

23. Kak onpenensieTcs BEKTOP 3NEKTPUYECKOro CMeLLeHns? YTo OH xapaktepumayeT?

24. Copopmynupyiite Teopemy [raycca ong anekTpoctatmyeckoro nons B AUanNeKTpuke.

25. Tpm oOnHaKOBbIX KOHAEHcaTopa OAUH pa3 coednHeHbl NocnenosaTenbHO, apyron ? napannenbHo. Bo ckonbko pas u
Koraa emkocTb 6aTapewn byaet 6onblue?

26. BoiBegute coopMynbl 4N SHEPTrN 3apsiXKEHHOM0 KOHAEHCAaToPa, Bhlpaxasl ee yepes 3apsig Ha obknaakax
KOoHIOeHcaTopa 1 Yepes HanpsiXXeHHOCTb Nons.

Tema 6.

1. Yto HasbiBatoT cunoit Toka? KakoBa eé eguHnua? atb onpeneneHve.

2. HazosuTe ycnosms BO3HUKHOBEHMWS Y CYLECTBOBAHMS 9NEKTPUYECKOro ToKa.

3. Yto Takoe cTtopoHHWe cunbl? Kakosa nx npupoaa?

4. B yem 3akntovaeTcsa oM3nNYECKUiA CMbICI NEKTPOOBUXYLLEA CUnbl, AEACTBYIOWEN B LEenn? HanpsXeHns? pasHocTu
noTeHunanos?

5. MoueMy HanpsxeHve aBnseTcs 0606LEHHBIM NOHSTUEM PA3HOCTW NOTEHLMAN0B?

6. MosicHUTe Pr3NYECKMN CMbICN INEKTPOABUXYLLENA CUITbl, PA3HOCTV MNOTEHLMANOB N HAMPSXEHNS Ha y4acTke
9NEeKTPUYECKON Lenu.

7. YeM onpenenserca anekTpmyeckoe ConpoTnBNEHNE NPOBOAHMKOB?

8. Kakosa cBs3b Mexay COnpoTUBAEHNEM U MPOBOAUMOCTbIO, YAENbHBIM CONPOTUBNEHNEM W YAENbHON NPOBOANMOCTbIO?
9. BoiBenmnte 3akoH Oma B andbdbepeHumansHoi opme.

10. BoiBeounte 3akoH [xoyns ? JleHua B gudbdpepeHumanbHom hopMe.

11. MpoaHannampylite 0606LWeHHbI 3akoH OMa. Kakue YacTHble 3aKOHbI MOXHO M3 HEro Nony4nTs?

12. Kakne vacTuubl SBASIOTCA HOCUTENSAMM 3NEKTPUYECKOro Toka B MeTannax? KakoBbl UX XxapakTepucTukmn?

12. KakoBbl ocHOBHbIe ugeu Teopumn Opyne - JlopeHua?

13. CpaBHWTE NOPAAOK CPELHUX CKOPOCTEN TENNOBOro U YNOPSA0YEHHOrO ABMXEHUS SNEKTPOHOB B MeTannax (npu
yCnoBusix, 6IM3KUX K HOpMasbHbIM 1 PUEMNIEMBIM B 3NEKTPOTEXHUKE).

14. BoiBeante 3akoHbl Oma u [xoyns - JleHua B andodpepeHunanbHon doopme.

15. B yem 3akniovaeTcs omM3nYecKunii CMbICN YAENbHOW TEMNOBOA MOLWHOCTN TOKa?

16. Kak knaccuyeckas Teopusi MpoBOAMMOCTM METANN0B 06 BSICHSIET 3aBUCMMOCTb COMPOTMBIIEHNS] METaNNIOB OT
Temneparypbl?

17. B 4em 3aknioyaloTCa TPYOHOCTU 3IEMEHTAPHON KNacCU4ecKon Teoprm anekTponpoBoaHOCTM MeTannos? Kakosbl
rpaHnLbl ee NPUMEHNMOCTMN?

18. Yto HasbIiBatoT paboToii Bbixoaa 31eKTpoHa?

19. KakuM 06pa3oM MOXHO BbIpBaTb 9MEKTPOHbI U3 X0noaHoro katoga? Kak HasbiBaeTcsl 910 siBneHune?

20. K kakomy Tuny ra3oBoro paspsaa OTHOCUTCS MOMHWA?

21. OxapakTepusyitTe NpoLecchl MOHU3aLMMN 1 PEKOMOMHALUN.

22. B 4eM OTNM4ME CaMOCTOSTENBHOMO FA30BOr0 pa3psiha OT HECAMOCTOSATENbHOIrO? KakoBbl yCNoBMs, HEOBX0AUMbIE AJist
€ro ocyuwecTBneHmsa?

Tema 7.

1. Yemy paBeH v kak HanpaeneH MarHUTHbIA MOMEHT PaMKU C TOKOM?

2. Y70 HasbIBaloT MHAYyKUMen MarHuTHoro nona? Kak HanpaeneH BekTop ?

3. Hapucyiite un nokaxuTe, Kak OpUeHTUPOBaHbI IMHAWM MAarHUTHOW MHAYKUMM NONS NPsMOro Toka?

4. 3anucas 3akoH bro ? Caeapa ? Jlannaca, 06bsicHUTE ero oU3n4YecKkuii CMbICH.

5. Paccuutante, npumeHas 3akoH buo ?Casapa ?/lannaca, MarHUTHoOe none NpPsiMoro ToKa;

6. PaccuuraiTte, npumeHss 3akoH buo ?Casapa ?/lannaca, MarHutHoe none

B LEHTPE KPYroBOro NpoBOAHMKA C TOKOM.

7.Kak B3anmoneicTBytoT iBa 6ECKOHEYHbIX NPSMONUHERHBIX NMPOBOAHMKA C TOKAM/ OLMHAKOBO HanpaBneHHbIX?
NPOTMBONONOXHO HaMNpasieHHbIX?. HayepTuTe pucyHOK C ykasaHuem cun.

8. Hazosute eguHunuly nHoykuum mariutHoro nonst. Jante el onpeneneHue.

9. YeMmy paBHO 4YMCNOBOE 3HAYEHWNE MArHUTHOWM MOCTOSAHHOWA.

10. CchopMynunpyinTe TEOPEMY O LIMPKYNALMM BEKTOPA MArHUTHOM MHAOYKUMKN ?

11. Kakori BbIBOA, MOXHO caenatb, CpaBHUBAS LMPKYNSLNIO BEKTOPOB 1 7

12. Kakas Teopema [okasblBaeT BUXPEBOW xapakTep MarHNTHoro nons? Kak oHa cdoopmynupyetcs?

13. MNoyeMy MarHuTHoe none SBNSETCS BUXPEBbLIM?
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14. Vicnonb3ysa TeopemMy O LMPKYNSLMN BEKTOPA MarHATHON MHOYKLUN , paccymTanTe MarHUTHoe none topovaa.

15. YT0 Ha3bIBAIOT MOTOKOM BEKTOPA MArHUTHOM MHAyKUMn? 3anuwute Teopemy Faycca Ans MarHUTHOrO Nons, 06 bSACHUB
ee ON3NYECKNn CMbICHI.

16. Kakasi pusmyeckasi BennymHa sbipaxaetcs B Bebepax? Laiite onpeneneHue Bebepa.

17. MNoyemy OBMXyWMACS 3apsn MO CBOVM MarHWTHLIM CBOVCTBaM SKBMBANIEHTEH 31EMEHTY ToKa?

18. Yemy paBHa 1 Kak HanpasneHa cuna, OeVCTBYIOWAs Ha OTpULATENbHbIA ANEKTPUYECKUA 3apaa, OBUXYLWMACS B
MarHMTHOM none?

19. Yemy paBHa paboTa cunbl JTopeHua npw ABUXEHUN NPOTOHa B MarHUTHoM none? OTteeT 060CHOBATD.

20. Kak byneT nBuratbCs 3apsXeHHas yacTvua, BneTesllas B OLHOPOAHOE MarHUTHOE MNone Mof YrioM K BEKTOpy ?
21. Yo aBnseTcs NnpnumHoi BO3HNKHOBEHUS S0C nHOYKLUMM B 3aMKHYTOM npoBoasuem KoHType? OT yero u kak 3aBucuT
9/C nHAayKumKn, BO3HMKAOWasn B KOHTYpe?

22. B 4eM 3akno4aeTcs sBneHne aneKkTpoMarHMTHOM nHaykumn? MNMpoananuanpyiTe onbitel Papages.

23. MNovemy onsi 06HAPYXEHMS UHOYKLUMOHHOrO TOKA Jlyylle UCMONb30BaTh 3aMKHYThI NPOBOAHWK B BULE KaTyWKK, a HE B
BMAE OLHOro BMTKa nposona?

24. Cchopmynupyiite npasuno JleHua, nponnaiocTpypoBaBs ero npumepamu.

Kak HanpaBneH MHAYKLUNOHHBIA TOK?

25. MokaxwTe, 4TO 3aKoH Dapanes ecTb CNeAcTBME 3aKOHA COXPAHEHNS SHEPTUM.

26. Kakosa npupona 9C anekTpoMarHUTHOM MHAYKLMN?

27. Boisegute Boipaxerve ong 34C nHaykumMm B NNOCKON paMke, paBHOMEPHO BpallalLWwencs B 04AHOPOLHOM MarHUTHOM
none. 3a cyeT Yero ee MOXHO YBEeNM4uTbL?

28. Yo Takoe BuxpeBble TOKN? BpeHbl OHM v NonesHbl?

29. Mouyemy cepae4HUKM TpaHCOPMaTOPOB He AeNnatoT CroWHbIMU?

30. B 4eM 3akno4aloTCs ABNEHNS CaMOVMHOYKUMM U B3aVMHOW MHOYKUMN?

31. Korpa 30C camonHaykumm 6onblie ? npy 3aMblKaHUW UM Pa3MblKaHUW Leny NoCTOSIHHOro Toka?

32. B yeM 3aknoyaeTcs U3NYECKMA CMbICT MHOYKTUBHOCTN KOHTYpa? OT Yero oHa 3aBucuT?

33. YUto Takoe gnamarHeTmku? napamarHetukn? B 4em pasnmyme nx MarHUTHbIX CBOWCTB?

34. MoXHO N NPOBECTU aHaNOrnio MeX Ay HaMmarHM4YMBaHVeM gmamarHeTvka v nonspusaunein guanekTpuka ¢
HEeNnoNspPHbIMM Monekynammn?

35. MOXHO v NPOBECTN aHaNoOrnio MeX Ay HaMmarHuymBaHVeM napamarHeTka u nonsapusauven ananekTpmka c
NoNspHbLIMU MOnekynamm?

36. Yto Takoe HamarHn4eHHoCcTb? Kakas BenuynHa MOXeT CNyXWTb ee aHaNoroM B afeKTpocTaTunke?

37. 3anuwute n 06BACHNTE COOTHOWEHUS MEXAY MarHUTHLIMU NMPOHNLAEMOCTBIO [ U BOCTIPUUMYUBOCTbLIO X AJ1S1
napamarHeTvka; ons anamarHetuka.

38. BbiBeaute COOTHOWEHME MEXY BEKTOPAMW MarHUTHOW MHOYKUMW, HANPSXEHHOCTWM MarHUTHOrO Nons u
HaMarHM4eHHoOCTK.

39. O6bsiCHUTE OUINYECKUIA CMBICN LIMPKYNSILAX MO MPOU3BOSIbHOMY 3aMKHYTOMY KOHTYPY BeKTopa .

40. Ob6bsAcHMTE NeTo rnucTepeanca gpeppomarHeTrika. Kakne dpeppoMarHeTukn SBnsitoTCS MarHUTOMSIrKUMN?
MarHuToxecTkumn? I"ge nx npumMeHsoT?

41. KakoB MexaHu3M HamarHm4mBaHms oeppomMarHeTukoB?

42. Kakylo Temnepatypy ans doeppomarHetvka HasblaloT To4koin Kiopu?

43. Y10 sBNSIeTCS NPUHNHOWM BO3HUKHOBEHMWS BUXPEBOrO 3NEKTPUYECKOro nona? Yem oHO oTnmM4aeTcs ot
9NEeKTPOCTaTNYECKOro nons?

44. YeMmy paBHa LMPKYNSLMS BUXPEBOTO 3NEKTPUYECKOro nonsa?

45. Mo4emy BBOOMTCS MOHSTME TOKA CMelleHna? Yto oH coboli no cylwecTsy NpenctaBnser?

46. BoiBenute 1 06bSACHNTE BbIpaXEHWE LS MAOTHOCTU TOKA CMELLEHUS.

47. 3anuinTe, 06 bACHMUB PU3MYECKIMIA CMbICT, 0O0BLIEHHYIO TEOPEMY O LIMPKYNSALIMU BEKTOPA HAMNPSXXEHHOCTU
MarHMTHOro

nons.
48. 3anuwunTe NoMHy CUCTEMY YpaBHeHW MakcBenna B MHTErpanbHon n onddoepeHumanbHol popme 1 06 bACHUTE UX
PUINYECKNIA CMbICTT.

49. MMo4yeMy NOCTOSIHHbIE 3ANEKTPUYECKUE U MAarHUTHbIE MO MOXHO paccMatpueatb 060cobneHHo apyr oT apyra?
3anuwute ons HYUX ypasHeHus Makceenna B obeux popmax.

50. Kakme oCHOBHbIe BbIBOALI MOXHO caenatb Ha ocHoBe Teopun Makceenna?

51. Kakne npouecchl nponcxonsT npu cBo60AHbLIX FrapMOHMYECKMX KonebaHusix B konebatenoHOM KOHTYpe? HYem
onpegnensieTcs nx nepuon?

52. 3anuwuTte 1 NnpoaHanuampyiiTe andopepeHumnanbHoe ypaBHeHe CBOBOOHbIX rapMOHNYECKNX KonebaHnit B KOHTYpe.
53. 3annwute 1 npoaHanusmpyiiTe andodepeHUnanbHOE ypaBHEHME 3aTyXalowwmx KonebaHnin B KOHTYpe.

54. Mo kakoMy 3aKOHYy U3MEHSIETCA aMNNUTyAa 3aTyxawowmx konebaHuin? AsnaoTcs nu 3aTyxatowme konebaHms
nepuognyeckumMmn?

55. Mpu Kaknx ycnoemsix HAbNoLAETCS anepruoamyeckoe OBUXEHNE?

56.4710 Takoe BbIHyXAeHHble kKonebaHuns? 3anuwnTte guddepeHLmnansHoe ypaBHEHNE BbIHYX AEHHbIX konebaHuii u
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npoaHanuanpymnTte ero.

57. OT yero 3aBMCUT aMNANTY A BbIHYXAEHHbIX KonebaHuin? 3anuwmnte BolpaxeHne Ans aMnanTyapl 1 casbl npu
pe3oHaHce.

58. Yto HasblBaeTcs pe3oHaHcoM? Mpu kakumx ycnoBusix oH Habnoaaetcs?

59. Hapucyiite n npoaHannanpyinte pe3oHaHCHbIE KpMBbIe 418 aMnnuTyabl 3apaga v Toka. B yem nx otnnyne?

60. Y10 Takoe anekTpomarHuTHas BonHa? KakoBa ckopocTb ee pacnpocTpaHeHmsa?

61. UTo MOXeT CNy>XnTb NCTOYHNKOM SNEKTPOMArHUTHbIX BOMH?

62. KakoBsbl don3nyeckme npoLecchl, NPMBOASILLME K BO3MOXHOCTM CYLECTBOBAHUS SNEKTPOMAarHMTHbIX BOAN?

63. Kak MoxHO npefctaBnTb cebe wkany aNeKTPOMarH1THbIX BOMW, Y KAKOBbI MICTOYHUKN U3NyYEHNS Pa3HbIX BULOB BOMH?
64. Kakne xapakTepucTukuy nons Nepuoamyeck U3MeHsItoTCs B Beryluein snekTpoMarHUTHON BonHe?

65. Kak onpenensercs paszoBas CKOPOCTb 3NEKTPOMArHUTHbLIX BOMH?

66. Kak onpenennts 06 bEMHYIO MIOTHOCTb SHEPrUN B 3NEKTPOMArHUTHO BONIHE?

67. 3anvwuTe BhipaxeHne ona sektopa Ymosa - MNMoHTuHra. B yem 3akniovaetcs ero omamyeckuin cmoicn?

4. NMucbmeHHOe aomallHee 3apaHue

Tembl 8, 9, 10, 11

1. OnTnyeckas pa3HOCTb X04a OTPaXeHHbIX nydein 1 1 2 pasHa 0,98 MkM.A. Haviti onuHy BonHbl A (B MKM), ANS KOTOPOM
npw cnoxeHun nyyeii 1 n 2 bynet HabntoaaTbCst UHTEPPEPEHLMOHHBIA MakcuMyM ¢ m = 0.

2. Ha ondopakumnoHHyto pewetky ¢ nepuogom d=0,02 MM nagaeT CBET C AMHON BonHbl A=0,26 MkM. HanTn yron ¢ (B
rpamycax), nof KoTopbiM HabnaaeTcs AMGPaAKLMOHHbIA MakCUMyM BTOPOrO Nopsiaka.

3. OTpaxeHHbIli OT rpaHunLbl pasgena AByX AUINEKTPMKOB 1 1 2 CBET NOMHOCTbIO NONApM30BaH. Hantn yron nageHms
ceeta ¢ (B rpan). Ecnm nokasarenn npenomneHns onanekTpmukos pasHbl n1=1,2 n n2=1,5, COOTBETCTBEHHO.

4. MakcumanbHas CKopocTb (POTOINEKTPOHOB paBHa umax=1,16 Mwm/c. Haintn 3anupatowee HanpsxeHve U3 (8 B).

5. Hantn onuny BonHbl ge-bponna AB ong npoTtoHa, yckopeHHOro pasHocTbio noteHumanos U = 3,0 MB.

6. B noTteHumnanbHoi sime rnybuHoi 5 aB anekTpoH ABMXeTCs co ckopocTbio 8 Mm/c. YeMy paBHa ero nonHas sHeprus?
7. Havitn gnuHy BonHbl A (B HM) No popmyne Banbmepa ons 2 nuHumn cepwm JlaiimaHa. Homep nuHWM pactet ¢ pocToM
4acTOTbl U3Ny4YEHUSI.

8. 'ennin-HeoHOBBI Nasep HENPEPLIBHO M3y4aeT CBET C ANUHON BOMHbI A = 630 HM. CKONbKO hOTOHOB U3Ny4aeT nasep
3a 04Hy CekyHay, ecnu ero MowHocTb P = 2,0 MBT.

9. 3anvwunTe sNeKTPOHHYIO KOHdurypaumio ana atoma Al-30.

10. HanTu Bpems t (B cyTkax), 4epes KOTopoe YUCNOo paamoakTuBHbIX saep nona I-131 ymenbwaetcs B 5 pas. Nepuon
nonypacnapga paseH T1/2 = 8 cyTok.

5. YcTHbIN onpoc

Tewmbl 8,9, 10, 11

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 nnm MuHUMyM HabniopaeTcs B aToi Touke? Moyemy?

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

4. Kak nsmeHunTcs nHTEphepeHLMoHHas kaptuHa B onbite KOHra , ecnu aty cuctemy nomMectutb B Boay?

5. ByoyT nn 0TAMYaTbCA MHTEPEEPEHLIMOHHBIE KaPTMHBI OT ABYX Y3KNX 6NM3KO Nexalmx napannenbHbiX Wenen npu
OCBELLEHNMN NX MOHOXPOMATUYECKUM 1 BenbiM ceeToM? Moyemy?

6. YUTo Takoe nonockl pasHOM TONLWMHBI U PaBHOrO HaknoHa? ['ae oHu nokanuaosaHbl?

7. OcBelwas TOHKY0 NAeHKY U3 Npo3payHoro Matepmana MOHOXpPOMaTUYEeCKMM CBETOM, NagaoWwmm HOpManbHO K
NOBEPXHOCTW NNEHKM, Na nei HabnoaaT napannenbHbie Yepenylnecs PaBHOYJaNEHHbIE TEMHbIE U CBET/bIE MONOCHI.
OnvHakoBa n ToNWKMHA OTAENbHbIX Y4aCTKOB NAEHKN?

8. MoueMy ueHTp koneu HbloToHa, HabnooaeMbIx B MPOXOASLEM CBETE, 0ObIYHO CBET/IbIN?

Mexx oy OByMS MnacTMHKaMy UMEETCS BO3LYLWHbIA KNNH, OCBELWAas KOTOPbIA MOHOXPOMATUYECKMM CBETOM HabnoaaT
UHTEpPdEPEHLMOHHBbIE NONOCHI. Kak M3MEHNTCA pacCTosHME MeX Ay Nonocamm, eCnm NPoCTPaHCTBO 3arnoHUTb
NPO3payHON XUOKOCTbIO?

9. B yem 3aknioyaeTcs CyTb NPOCBETNEHMS ONTMUKU?

10. Korga v noyemy cnow (cnow) ¢ onTU4eCckon TONWWHOW B YEeTBEPTb AJIMHbI BOMHbI CAYXUT (CNyXart) Ans nofHoro
raweHus

OTPaXeHHbIX flydeit 1 ANa Nony4YeHWs BbICOKOOTPaXatowWwmx NOKpbITUA?

11. Moyemy oncbpakums 3Byka NnoBceAHEBHO bonee o4yeBmaHa, YeM audpakums ceeta’?
12. Kakosbl pononHeHns dpeHens kK npuHuuny lMoreHca?

13. Yto no3sonunno o6bscHUTb NpuHUMA lMoiireHca ? ®peHens?

14. B 4eM 3akno4aeTcs NPUMHLMN NOCTPOEHNS 30H PpeHena?

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

16. B 4yem oTnmuune gudbpakumm ®peHens Ha KPyrioMm 0TBEPCTMMN MPU OCBELLEHNM Er0 MOHOXPOMATUYECKUM 1 BenbiM
cBeToM?

17. Korpa Habnogaetcs andopakumus dperHens? audopakums dpayHrodpepa?
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18. MoueMy oudppakums He HabnopaeTcs Ha 6OMbLIKX OTBEPCTUAX U BOMbWNX ANCKax?

19. Yem onpenensietcs, byaeT nn 4nucno 3o0H OpeHens, OTKPbIBAEMbIX OTBEPCTMEM, YETHBIM UK HeYeTHbIM? OTBeT
obocHoBaTb.

20. KakoBbl xapakTepHble 0COBEHHOCTY ONGPAKLMOHHOW KapTUHbI, MOyYaroWmnecs npu gudpakumm na Manom
Henpo3payHoM ancke?

21. Hainoute HanpaBneHus Ha TOYKM 9KpaHa B cnyyae audpakuum Ha Wwenm, B KOTOPbIX MHTEHCUBHOCTb paBHa HYO;
WHTEHCVBHOCTb MakcumasbHa.

22. OTnnyaeTcs N AUOPakLmMs Ha Wenn Npu OCBELLEHUN €€ MOHOXPOMATUYECKIM 1 BenbiM CBETOM?

23. KakoBa npefenbHas WwypuHa Wwenu, npy KoTopoi ewwe 6ynyT HabnioaaTbCs MUHUMYMbl MIHTEHCUBHOCTU?

Kak BnusieT Ha ondgopakumio dpayHrodoepa OT O4HON WEeNn yBENNYEHNE 4JINHbI BOMHbI U WAPWHLI Wwenn?

24. Kak n3mMeHuTCs ongopakLMoHHas KapTuHa, ecnv yBENNYMTbL 0BLLEE YMCNO WTPUXOB PELETKUN, HE MEHSIS MOCTOSHHYIO
peweTkn?

25. CKONbKO JOMNOMHUTENbHBIX MUHUMYMOB 1 MakCMYMOB BO3HUKHET Npu Andopakumm na WwecTu wensx?

26. MNoyemy andopakUMoHHas pelweTtka pasnaraet 6enblii CBET B CrekTp?

27. Kak onpenenuntb Hambonbwmii TOpsLoK cnekTpa AndopakLUoHHOR peweTkm?

28. Kak nameHntca andpakumoHHasa kapTnHa npu yoaneHnun akpaHa ot peweTtkun?

29.MoyeMmy Npu ncnonb3oBaHnM 6€noro cBeTa TONbKO LLEeHTPanbHbIA MakcuMyM Genblii, a 60KOBble MaKCUMYMbl Paay>XHO
OKpaLweHb!?

30. MNoyeMmy WTpMXM Ha AMPPAKLMOHHON peLeTKe AONXKHbI BblTb TECHO PacnonoXeHbl Apyr K apyry? MNoyemy nx SONXHO
6bITb HonbLOoe YnCno?

31. 3anvwuTte ycnosus AMgpakUMOHHbIX MUHMYMOB 015 OOHOM WEeNU 1 rNaBHbIX MakCUMyMoB anisa peweTtkun. Kakos
xapakTtep 3TUX AMAPPaKLUMOHHbIX KAPTUH?

32. KakoB MexaHn3M paccesiHns cBeTa B MyTHOW Cpene? B YACTON cpene?

33. Kak 06bsicHMTb ronyboii LseT Heba? Moyvemy npu Bocxoae U 3akate CONHLE KaXeTCs KpacHbIM?

34. MNoyemy Ha KpucTannax He HabnofaeTca AMdpakUms BUOMMOro cBeTa U HabntogaeTtcst Audppakums peHTreHOBCKOro
n3ny4eHnsa?

35. Kakoe npaktuyeckoe npumeHeHue nmeet dpopmyna Bynbdpa ? Bparros?

36. KakoBbl NpuHLMNManbHble NyTy NOBLIWEHUS paspellatollein cnocobHOCTH ONTUYEeCKUX NpmbopoB?

37. KakoBo BO3MOXHOE NpUMeHeHmne ronorpadpun?

38. Korpa aBa 04MHAKOBbIX TOYEYHbIX MCTOYHMKA paspellrmbl HO Paneto?

39. OT yero 3aBMcuUT paspellarollas cnocobHOCTb ANGPAKLIMOHHON PELIEeTKM 1 KaK BLIBECTU OOPMyny NS ee
onpeneneHnsa?

40. MoyeMmy Ans Nofy4YeHUst ronorpamMbl KPOMe NPeaMeTHON BOMHbI HeObX0oAMMa elle 1 oropHas BonHa?

41. B yem 3aknioyaeTcs naes ronorpagomposaHns?

42. BoamoxHa nu nonapusaumns ons npononbHbix BONH? Moyemy?

43. Y10 Ha3bIBaETCS €CTECTBEHHBIM CBETOM? MNOCKOMONSAPU30BAHHBLIM CBETOM? YaCTUYHO NONSAPU3OBAHHbLIM CBETOM?
SNUNTUYECKN MONAPU30BAHHBIM CBETOM?

44. Kak n3MeHseTCs MHTEHCMBHOCTb CBETA 3a NONApM3aTopoM Npuy ero BpaweHn BOKPYr ny4ka ecTeCTBeHHOro ceeta?
45. Kak npakTtu4eckun oTanYmnTb NAOCKOMONAPN30BaHHbIA CBET OT €CTECTBEHHOr0?

46. Yem 3ameyvateneH yron bproctepa?

47. MokaxuTte, 4TO NpU BbINOMHEHNM 3aKoHa BprocTepa oTpaXeHHbIN U NPENOMAEHHbIA Ny4n B3aUMHO
nepneHanKynsipHbl.

48. 'HTEHCMBHOCTb €CTECTBEHHOrO CBETA, NPONYLWEHHOro Yepes ABa nonapusaropa, yMeHblmnnach sasoe. Kak
OPVEHTMPOBAHbI NONAPU3aTopbI?

49. Y10 Ha3bIBaETCS ONTUYECKON OCbIo KpucTanna? Yem oTamnyaroTcs ABYXOCHbIE KpUCTanbl OT OAHOOCHbIX?

50. Yem 0bycnoBneHo ABOMHOE NPENOMIEHNE B ONTUYECKM aHU30TPOMNHOM OLHOOCHOM Kpuctanne?

51. Yewm otanyatotTcs oTpuuartenbHble KpUcTanbl OT NONOXUTENbHbIX? [prBeanTEe NOCTPOEHNE BONHOBbLIX MOBEPXHOCTEN
ons

0- 1 e- nyyen.

52. Kakve nonsipusaumnoHHble npnbopsl Bel 3HaeTe? B 4em 3akntouaeTcst NpUHUMN UX AeAcTBmua?

53. Uto HasbiBaeTCa NNACTUHKON B YETBEPTb BOSIHBI? B MONBO/HbI?

54. Ha nonsipusaTtop nagaet UMpKynspHO NONSPU30BaHHbIA CBET C MHTEHCMBHOCTbIO 10. KakoBa MHTEHCUBHOCTb CBETA
3a

nonsipn3aTtopom?

55. Kak, ncnonbayst N1acTVHKY B YeTBEPTb BOSIHbI Y NONSAPM3ATOP, OTANYUTL LIMPKYNSIPHO MNONSPU30BaHHbIA CBET OT
€CTEeCTBEHHOro?

56. KakoBo byneT neiicTBME NNAaCTUHKM B MOMBOJMHbI HA ECTECTBEHHBIV CBET? HA NNOCKOMNONSAPU30BaHHbI CBET,
MNOCKOCTb

nonsipnaaumm KOTOporo coctasnsieT yron 45? ¢ onTM4eckoi 0Cbio NNaCTUHKN?

57. O6bscHUTE OeNCTBME CBETOBOrO 3aTBOPA siueiikm Keppa B codeTaHuy ¢ NONsipr3aTopoM 1 aHann3aTopom.

Yro Takoe adppekT Keppa? Kakosa thmsmyeckas npnyvHa ero BOSHUKHOBEHNS?
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58. Kakune BelecTtsa Ha3blBaOTCS ONTUYECKM aKTUBHbIMU?

59. B 4eM OTAM4mMe oNTUHECKOM aKTUBHOCTM OT ABOWHOMO Ny4enpenomineHns?

60. YTo Takoe oncnepcus ceeta?

61. Kak cBsizgaHbl Mexay coboii MpenoMnsioWmia yron NpuaMbl U Yron OTKNOHEHNS NyYeit en?

62. Yto nokasbiBaeT aucnepcus sewecTtsa?

63. Yem oTnnyaeTcs HopManbHas oucnepcus 0T aHOManbHON?

64. o KakvM npuaHakam MOXHO OTIMYUTb CNEKTPbI, NONYYEHHbIE C MOMOLLBIO MPU3MbI U ANGPAKLMOHHON peleTkn?
65. B 4eM 3akn04aloTCs OCHOBHbIE MOOXEHNS 1 BbIBOAbI 9N1EKTPOHHOW Teopun aucnepcun ceeta?

66. HYeM oTnnyaeTcs cepoe Teno OT YepHoro?

67. B yeM 3aknoyaeTcs n3nYECKMin CMbICN yHMBEpPCanbHo goyHkummn Kupxroga?

68. Kak 1 BO CKOMbKO pa3 N3MEHUTCS SHepretTnyeckas CBETMMOCTb YEPHOro Tena, ecnu ero TepMoanHamMmyeckas
Temneparypa yMeHbWnTCs BABOE?

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

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

71. Mpw kaknx ycnosmsx u3a popmynsl [naHka nonyyatotca 3akoH cMeleHns BuHa n dpopmyna Panes ? OxwnHca?
72. ToyeMy pOTOINEKTPUYECKNE NBMEPEHNS BECbMA HYYBCTBUTENbHBI K NPUPOLE U COCTOSHNIO MOBEPXHOCTH
gooTokaTona?

73. Kak npv 3a0aHHOA YacToTe cBeTa U3MEHUTCS (POTOTOK HACHIWEHNS C YMEHbLIEHNEM OCBELEHHOCTN KaToaa?

74. Kak 13 onbIToB o ¢ooToaddoekTy onpenensetcs noctosHHas MNnaHka?

75. MNpwn 3ameHe 0OHOrO MeTanna opyrum OnnHa BOMHbI, COOTBETCTBYIOWAS KPACHON rpaHuue, yMeHblwaeTcs. YTo MOXHO
ckasatb 0 paboTe BbIXxoAa 3TUX METanoB?

76. Kak ¢ nomolybto ypaBHeHns diiHwTeHa 06bscHUTL | 1 |l 3akoHbl hoToadhdbekTa?

77. Hapucyiite n 06bsICHUTE BONbT-aMMNepHble XapakTePUCTUKM, COOTBETCTBYIOIME LBYM PA3MNYHBIM OCBELWEHHOCTSIM
karoga

npv 3a4aHHOM YacToTe CBeTa 1 ABYM PasfiMyHbiM 4acTOTaM npu 3aaHHON OCBELEHHOCTU.

78. YeMy paBHO OTHOLWEHWE OABNEHWIA CBETA Na 3ePKalbHYIO 1 3a4E€PHEHHYIO MOBEPXHOCTN?

79. B 4yem o1nMyme xapaktepa B3anMogencTeus ooToHa 1 anekTpoHa npu gotoadodoekTe n adpdpekte KomntoHa?
Tema 9.

1. B 4yem coctout runotesa ae bponna? OnuHa BonHbl oe Bpoiins.

2. B kakux akcnepumeHTax 6binm 0bHapyXeHbl BOMHOBbLIE CBOWCTBA

MuKpodactuy?

3. MNoyemy B onbiTax No AMdPaKLMM SNEKTPOHOB B KA4ECTBE AMMPAKLMOHHOW PEWeTKN NCMONb3yeTCs NOBEPXHOCTb
Kpuctanna?

4. KakoB npuHUMN BECTBMS 9NEKTPOHHOIO MUKpockona?

B yem ero npenmywectso nepen ONTUHECKUM MUKPOCKOMOM?

5. B 4eM CMbICN COOTHOLWWEHW HeonpeaeneHHocTel NeliseHbepra?

6. B kakoM cnyyae n npm Kakmx yCnoBuUsiX MOXHO FOBOPUTb O ABVMXEHUU YACTULbl MO ONpeneneHHon TpaekTopmum?

7. Kak ncxons n3 COOTHOWEHNS HEONPELENEHHOCTEN 06 BACHNUTD HANNYME ECTECTBEHHON WMPWHbBI CNEKTPAbHbBIX JIMHWA?
8. UTo onpegensiet keagpart MOLYNS BOMHOBOW GOYHKLUMMN?

9. NoyeMy KBaHTOBas MEXaHUKA SABNSETCA CTAaTUCTUYECKOW Teopunein?

10. B 4eM oTany4me NOHUMaHNS NPUYUHHOCTM B KNACCUYECKOW N KBAHTOBOW MEXaHuKe?

11. 3anuwunTte ctaumoHapHoe ogHOMepHoe ypasHeHne LWpeanHrepa.

12. KakoB thmsnyeckunin cMbicn cnaraemblx B ypasHeHum WpennHrepa.

13. Kak onpenennTb BEpPOATHOCTb HAX0XAEHMS YacTULbl B HEKOTOPOW ToYKe?

14. Yto HasbiBaeTCs NOTEHUMANbHOR SMo? KakoBO NoBedeHne YacTulbl B OGHOMEPHO NPSIMOYrONbHON NOTEHUMANBbHOM
ame?

15. YT0 Takoe TyHHenbHbI adpdpekT? MprBeaute npumep.

16. B 4eM pasnnuve pelleHns 3aaaym o noteHumMansHom Hapbepe B KNacCM4eckoM U KBaHTOBOM NPUBAMXKEHNSX?
17. B 4em cMbIC KOSPPULMEHTOB OTPAXEHMS 1 NPO3PaYHOCTN?

18. Y10 Takoe NMHEWHbIA rapMOHUYECKUIA OCLMANATOP?

19. KakoB cMbicn HyneBow aHepruy KBaHTOBOro ocuunnatopa?

Tema 10

1. KakoBbl HepocTaTkn mogenm atoma Pesepcopna?

2. Kakas cepusi cnekTpanbHbIX TMHWIA OTHOCUTCS K BUAMMO obnactu cnektpa?

Y®-o6nactn? UK-obnactn?

3. Kakos cmbicn noctynaTtos bopa?

4. Kak ¢ nomouwpbto noctynatoB bopa 06bacHAETCS NMHenyaTbii crnekTp atoma?

5. Kakosa cyTb onbitoB ®paHka u Nepua?

6. B 4yeMm cocTtosaT HepgocTaTtku Teopun Bopa

7. 3anvwunTe ypaeHeHwve LLipeauHrepa, KOTOPOMy yO0BNETBOPSET COCTOSHWE 3M1EKTPOHA B aTOME BOAOPOAa.
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8 .UT0 xapakTepusyeT KBAHTOBbIE YMCNA: MMABHOE N, opbuTansHoe £ U MarHUTHoe m? Kakne 3Ha4yeHnst OHW MoryT
npvHUMaTb?

9 .KakoBbl BO3MOXHbIE 3HAYEHNS £ U M ON1S FABHOro KBAHTOBOro Yncna n = 37

10.CKONbKO pasnmnyHbIX COCTOSAHWIA COOTBETCTBYET N = 27

11 .Yemy paBHa NNOTHOCTb BEPOSATHOCTU OOHAPYXEHMWS 9NEKTPOHA B OCHOBHOM COCTOSIHMM atoMa Bogopoaa?
12 .ATOM BOOOPOAA MOXET UMETb OLHO M TO XE 3HAYEHNE SHEPTUM, HAXOASACH B PA3NMNYHbIX COCTOSAHMAX? Kak oHu
HasblBaloTCA?

13 .KakoBbl npaswuna KBAaHTOBaHNs OpbUTaNbHOro U COBCTBEHHOrO MOMEHTOB UMMYNbCA SMEKTPOHOB, UX NMPOEKLWIA Ha
HanpaBneHWsl BHELWHEro MarHUTHOro nonsa?

14 Mto npencrtaensiet coboli anekTpoHHoe obnako (opbutans)? KakoB ero cMbicn?

15. MNosicHMTe OTAMYME MOMEHTa UMMNYNbCAa B KNACCUYECKON MexaHuKe 1 B MUKPOMUPE.

16. B 4yem oTnnyme cnnHOBOro KBAHTOBOrO YMCNa OT APYrnX KBAHTOBbLIX Yncen?

17. KakoBa nges akcnepnmeHTa 3eemaHa 1 OCHOBHOW BbIBOL U3 3TOr0 aKcnepnmeHTa?

18. B yem 3aknovaeTcs KBaHTOBaHNE MOMEHTA MMnynbca?

19. YT0 Takoe cnnH? VIMeeT N OH Knaccudeckuii aHanor?

20. Kakosa cxema onbita WtepHa n Mepnaxa? Yto noatsepaun onbiT WTtepHa u MNepnaxa?

21. Mo kakoMy NpuHLMMNY MAET 3anoNHEHNE 3NEKTPOHAMM SHEPreTUYECKMX COCTOSHMI B atome? ChopMynupyiTe aToT
npuHumn (MpuHuun MNaynn).

22. Yem onpegenseTtcsa nepnognyHOCTb XMMNYECKUX CBOWCTB 9N1EMEHTOB?

23. CnoHTaHHOoe (CaMonpon3BO/bHOE) U BbIHYXAEHHOE U3NTy4eHe aTOMOB.

24. OnTnyeckne KBaHTOBbIE reHepaTopbl, OCHOBHbIE 3IEMEHTbLI U 0COBEHHOCTU.

25. CeorictBa nasepHoro usnyd4eHus. NpumeHeHne nasepos.

26. CsoiictBa nasepHoro na3nyy4eHns. lNMprmeHeHne nasepos.

27. B 4eM oTnn4mMe KBaHTOBbLIX CTATUCTUK OT KNAacCMYecKomn?

28. B 4eM COCTOUT NPUHLMMN HEPA3NNYMMOCTU TOXAECTBEHHbIX YacTmL?

29. B 4yem oTnune oepMmMoHoB 1 6030HOB?

30. Kak cratuctuka bose - SitHwTelHa 06 bACHAET ABNEHUS CBEPXTEKYHECTU rENNS 1 CBEPXNPOBOANMOCTI HEKOTOPBIX
BELECTB?S 9NEKTPOHHOrO rasa B Metannax.

31. Kak ctratuctmka depmu-upaka 06 bsicHAET NPOBOANMOCTL METANIOB U TENIOEMKOCTb TBEPAbIX TeN?

32. 3oHHas Teopus KPUCTaNoB.

33. OnekTponpoBOAHOCTL METANNIOB U NONYNPOBOLHUKOB C MO3ULMIA 30HHOW TEOPUN.

34. CobcTBEHHAs U NpUMecHasi MPOBOAUMOCTb MONYMNPOBOAHUKOB.

35. MNonynpoBogHuMKK p-Tuna n n-tuna.

Tema 11

. Kakue vactuubl 06pasytot sapo atoma Bogopona? Menus? Yrnepona?

.Hem oTtnuyarotcsa nsotonbl?

.OxapakTtepuayite KpaTko NPOTOH N HENTPOH.

.B yeMm cocTonT ABneHne aoepHOro MarHNTHOro pesoHaHca? I oe oHo ncnonbdyerca?

.KakoBbl cBolicTBa S4epHbIX crun?

.Kakue mogenu sgpa bl 3Haete? B yem nx cytb?

470 Takoe aHeprusa cesa3m aopa? Kak ee MOXHO paccumtatb?

. Yto npenctaensiet coboit spepHas peakums? deneHna? TepMosinepHOro cMHTesa?

.Kak MoxHO ncnonb3sosatb saepHyto aHepruto? Mpueeaute npmmepsl.

10. Y710 Takoe pagnoakTMBHOCTb? AKTUBHOCTL?

11. B 4eM COCTOUT 3aKOH paguoakTMBHOMO pacnaga?

12. B yeM cMbicn nepuoda nonypacnana?

13. Y10 Takoe a-pacnag, B-pacnan, aNeKTPoHHbIN 3axBaT?

14. KakoBa npupoga y-n3ny4yeHns anep?

15. Kakne yacTuubl cHMTaloTCa aN1eMeHTapHbIMM?

16. Kakvne cyHaameHTanbHble TUMbl B3aMMOLENCTBUIA eCTb B Npupoae? CpaBHUTE UX MO NHTEHCUMBHOCTM.

17. Kakoe B3avMogencTaune aBnseTcs yHmsepcanbHbIM?

18. Kakve 3aKkoHbl COXPAHEHUS BBINMOMHSIOTCS NpU cnabbiX U CUMbHBIX B3AMMOLEACTBUSIX?

19. B 4em cyTb runoTesbl 0 CywecTBOBaHNN KBapKOB?

20. HasoBuTe 4acTu1LbI-NePEHOCHUKN B3aMMOLENCTBIS.

21.Yem otnnyalotcsa Yactuubl OT aHTM4acTiu?

Ok3ameH

Bonpochbl k ak3ameny:

1. OnekTprnyeckuin 3apsa 1 ero CBONCTBA. 3aKOH COXPaHEHMS aNEKTPUYecKoro 3apsaaa. 3akoH KynoHa.

2. Hanpsx&HHOCTb anekTpocTaTMiyeckoro nons. SnekTpn4eckoe rnone TOYEYHOro 3apsna U 3apsXeHHOro wapa.
3. CunoBble NMHUM aNEKTPOCTATNYECKOro nons. MoTok BeKTopa HanpsXXEHHOCTHU.

©Coo~NoOOOah~wN =
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4.Teopema "aycca ong anekTpM4eCcKoro nons B Bakyyme. SNeKTpnyeckoe none 3apsxXeHHOro NpoBoaswWero 4IMHHOMO
LUMAMHAPA, 3aPSKEHHON NPOBOASLLE 6ECKOHEYHO AMHHOW HUTW, 3aPSXKEHHON NPOBOASILLER 60MbLWONA NNOCKOCTU, [BYX
3apsKEeHHbIX NPOBOASUMX BOMbWMX MIOCKOCTEN.

5. MNoTeHuman anekTpocTaTn4eckoro nons. SKBUNOTEHUMaNbHbIE NOBEPXHOCTH.

PaboTa cvnn anekTpocTaTMyecKoro nons no NepeMeLLEHNIO 3NEKTPUYECKOro 3apsaaa.

6.Llmpkynsaumns BekTopa

HanpsXéHHOCTW anekTpocTaTmdeckoro nonst. CesAsb HaNpsa-XEHHOCTM 1 noTeHumana. MNpuHumMn cynepnosnummi nonen.
7. NMpPOBOOHUK B 3NEKTPOCTATUYECKOM Mofe. SBNeHNe anekTpocTaTMieckol nHayk-uun. MNone B npoBogHUKE 1 BOGNM3N ero
NMOBEPXHOCTU. DnekTpocTaTnyeckas sawmra.

8. DnekTpuyeckuii AMNonb, ero XapakTepmucTrkn 1 anekTpudeckoe none. NoseneHne aunons B 04HOPOLHOM
SNEeKTPNYECKOoM none.

9. MNonsipHble 1 HenonsipHble AMaNeKTpukn. [nanekTpuk B anekTpudeckom none. MNonspusaumsa ananektpuka. Mone B
OVanekTpuke.

10.BekTOp anekTpryeckoro cMeleHuns. nanektpnyeckas npoHnLaemocTb. Teopema ["aycca ans anekTpocTaTnyeckoro
nons B AN3NeKTpuKe.

11. OnekTpunyeckas EMKOCTb YeAUHEHHOro NpoBoaHuka. KoHaeHcartopbl.

EMKOCTb MNOCKOro, CChepMyeckoro 1 LIMNMHAPUYECKOro KOHAEeHcaTopos. Mocneno-satenbHoe 1 napannenbHoe
coeanHeHVe KOHOEeHCaTopoB..

12. DHeprus 3apsXEHHOro KOHAEHcaTopa. QHEPrus 04HOPOAHOMO anekTpuyeckoro nons. O6bEMHas NNOTHOCTb SHEPTUN
9NEeKTPNYECKOro nons.

13. DnekTpryeckuii TOK NPOBOANMOCTU N €ro xapakTepuctukn. CTopoHHme cunbl. SLC NCToYHMKA TOKa.

14. 3akoH Oma B UHTErpanbHOm 1 anddepeHumanbHon opmax.

15. ConpoTtueneHune pesnctopa. [locnenosarensHoe 1 napanienbHoe coeanHeHe pe3ncTopos.

16. 3akoH Ixoyns-JleHua B MHTErpanbHow n gudpdbepeHumnansHol popmax.

17. Knaccmnyeckas anekTpoHHas Teopums NpoBOAMMOCTY METANOB.

18. DneKkTpryecKkuin TOK B XMOKOCTSX, rasax, Bakyyme. OneKTponms.

19. MHpykumns marHuTHOro nons. Cunosble NMHUM MarHUTHOro nons. MpuHumn

Cyneprno3nLmm MarHUTHbIX MNONew.

20. 3akoH Bbruo?Casapa?/lannaca. MarHuTHoe none NPAMONNHENHOrO NPOBOAHUKA C TOKOM; KPYroBOro Toka.

21. Cnna NopeHua. [1pnxeHne 3apsaXeHHON YacTulbl B MarHUTHOM none.

22. 3akoH Amnepa. Baanmopneincteme NpoBOLHUKOB C TOKOM. 23. MarHuTHbIl noTok. Teopema [Maycca ans MarHMTHOro
nons B Bakyyme.

24. PaboTa nepemeLleHns NPOBOAHMKA U KOHTYPaA C NOCTOSIHHLIM TOKOM B

MarHMTHOM none.

25. MarHuTHbIe XapakTepuCTMKN KOHTYpa C TOKOM. [loBeieHne KOHTypa C TOKOM B MarHUTHOM Mone.

26. MarHmTHble MOMeHTbI aTOMOB. [loBefeHMe atoma B MarHUTHoM none. [dunamar-Hetuku. MNapamarHetuku.

27 .Hanps>xéHHOCTb MarHUTHOro nons. MarHnTHas NpoHMLAeMOoCTb. 3aKOH MOMHOrO ToKa Af1s MarHUTHOrO Mons B
BELleCTBe.

28. deppomarHeTukn. SIBNeHNe MarHNTHOroO rmcTepesunca.

29. SlBneHune anekTpoMarHNTHOM MHAyKUMM. OCHOBHOM 3aKOH 91EKTPOMarHUTHOW MHOyKummn (3akoH Papanes). [Npasuno
NeHua.

30. NHOoyKTUBHOCTb. SBNEeHMe caMouHOyKUuK. SBneHue B3anMHON MHIOYKLUMW.

31. DHeprus NpoBOAHMKA C TOKOM. DHEPrus 04HOPOLHOrO MarHUTHOrO NONs.

O6bEMHas NNOTHOCTb SHEPT U MAFHUTHOMO MONS.

32. BuxpeBoe anekTpuyeckoe none. Tok CMeLEHNS.

33. YpaBHeHus Makcsenna ons anekTpoMarHMTHOro nons. Vix gomauydeckuii CMbich.

34. KonebarternbHblit npouecc. dnektpuyeckne konebarus. OudpdpepeHumnanbHble YpaBHEHUS 3NEKTPUYECKUX konebaHuii.
35. NneanbHblii konebaTtenbHblii KOHTYP. AMIANTY A, UMKIMYECKas 4actoTa, Mepuoa 1 pasa rapMoHNYECKMX KonebaHmii.
OHeprus konebaHuii.

36. CeobonHble 3aTyxawowme konebaHmsd. AMNaMTya 3atyxarwmx konebaHuii.

KoadpdouumeHT 3aTyxaHus. Jlorapudommyecknii aekpemMeHT konebaHuit. JJobpoTHOCTb.

37. BoiHyx LeHHble konebaHus. AMNanTyna u oasa BbiHYXAEeHHbIX konebaHuii. SBneHne pe3oHaHca.

38. OnekTpoMarHuTHbIE BOMHbI. VIX CBOMCTBA M XapakTepucTnku. LLikana anekTpoMarH1THbIX BOSH.

39. Mnockne anekTpOMarHUTHble BOMHbI. SHEPrus BoMHbI. [TNOTHOCTL NoToKa

aHeprun (BekTop YMoBa?loinHTNHra). VIHTEHCMBHOCTb BOJHbI.

40. lWkana anekTpoMarHUTHbIX BOMH.

41. PacnpocTpaHeHne cBeTa Yepes rpaHuuy AByx Cpea.

42 ViHTepdepeHums ceeTa.

43. KorepeHTHOCTb 1 MOHOXPOMaTUYHOCTb.

44. Ycnosue nHTepdepeHLMOHHOro MakcumMyma n MMHUMyMa.

45 VHtepdpepeHuus ceeta. Pacyet nHTepepeHUNOHHON KapTUHbI OT OBYX MCTOYHWUKOB.
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46.NHTepdepeHLmMs cBeTa B TOHKMX MAEHKaX.

47. Ondppakumsa ceeta. MpuHumn MonreHca-®peHens.

48. MeTon 30H ®PpeHens.

49. Inppakuns dpeHenst Ha KPyrnom OTBEPCTUN.

50.Ondopakuns dpeHens Ha KPyrioM gucke..

51.Ounppakumns ®payHrodepa Ha AMdpakLMOHHON peleTKe.

52.dncppakumns Ha NPoCTpaHCTBEHHON peweTke. dopmyna Bynbdha- Bparra
53.0ncnepcus ceeta. SNeKTpPOHHas Teopms gncnepcumn ceera.

54. Mongpu3saums ceeta. CteneHb nonapusaumm

55.3akoHbl Mantoca u Bproctepa.

56. LlBoriHoe ny4enpenomneHve. IckycTBeHHas ontnyeckas aHnM3oTponus.

57. MornoweHne ceeTa. 3akoH byrepa-lambepTa.

58. TennoBoe nany4eHne 1 ero xapakTepucTnkn. 3akoH Kupxroda.

59.3akoH CtedhaHa-bonbumaHa. 3akoH cmelleHns BuHa.

60.'mnoTesa lNMnaHka. Popmyna MNnaHka.

61.PoToadpdhekT.3akoHbI oTOaddEKTA.

62.YpaBHeHWe DilHWTelHa Ons BHEWHero ooToadodekTa.

63..0nbiThl llebenesa. JaeneHuwe ceeTa.

64.BonHoBoe 06bsICHEHUE AABNEHUS CBETA.

65.KBaHTOBOE 06 BbSACHEHME NABNEHUS CBETA.

663ddexkT KomnTtoHa.

67.KopnyckynspHo-BONHOBOM Ayann3m CBONCTB BewecTea. Popmyna ne bpownns.
68.CooTHoweHne HeonpeaeneHHocTen. CnencTeus N3 COOTHOLEHWIA
HeonpeneneHHoCTENR.

69.BonHoBas oyHKUNS 1 ee CTAaTUCTUHECKUIA CMBICTT.

70.06uwee ypaBHeHue LpenuHrepa. YpasHeHue LpeauHrepa ons ctaumoHapHbIX
COCTOSIHUN.

71. TpUHUMN NPUYMHHOCTW B KBAHTOBOW MeXaHuKe.

72.CBobogHas yacTtmua.

73.Hactmua B 04HOMEPHOW NPSIMOYroNbHOW " MOTEHUMANbHON sme”.

74. MNpoxoxXaeHue YacTuLbl CKBO3b NOTeHLManbHbIA 6apbep. TYHHENbHbIA 9¢0deKT.
75. KBaHTOBBI FapMOHNYECKNIA OCLMANATOP.

76. Moctynatbl Bopa.

77. OnbiT ®paxka u Nepua.

78. AtoMm Bopopoaa no bopy: ctaumoHapHble OpbuThl, SHEPrUS, CNEKTP U3NYHEHNS.
79. AToM BOLOpPOJA B KBAHTOBOM MEXAHUKE: KBAHTOBbIE YMCNA, CNEKTP N3NYYEHUS,
npaewna otéopa, CNH 3NEKTPOHA.

80. OnbiT WTepHa n Mepnaxa. CnvH anektpoHa. CNMHOBOE KBAHTOBOE YACHO.

81. MpuHUMN HepPa3NMYUMOCTU TOXAECTBEHHbIX YacTuUL,. DPepMUOHbI 1 HO30HbI.
82. MpuHuwmn Maynu. PacnpeneneHue anekTpoHOB B aTOME MO COCTOSHMUSAM.

83. Nepuoonyeckas cuctema anemeHToB MeHaeneesa.

84. BblHy>xaeHHoe nanyyeHuve. MNpuHuun getanbHoro pasHosecusl. @opmyna lNnaHka
85. Jlasepbl

86. OneMeHTbl KBaHTOBOWN CTAaTUCTUKM.

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

88. MonynpoBoaHunkn.CobcTBEHHAs 1 MPUMECHAs MPOBOAMMOCTb MONYNPOBOLHWKOB.
89.0CHOBHblE CBOWCTBA 1 CTPOEHUE Sapa.

90.9Heprus cBs3m s0ep.

91.9nepHble cunbl.

92.PagnoakTMBHOCTb . Buapl pagnoakTMBHOro usny4eHums.

93. ®dyHOaMeHTanbHble B3aUMOOENCTBUS.

94. DneMeHTapHble YacTuLbl.

6.4 Metoauyeckue marepuansl, onpegensoLwime npouenypbl oLleHMBaHUA 3HaHUNA, YMEeHUIN, HaBbIKOB U (MNK)
onbiTa fesATeNIbHOCTU, XapaKTepu3yroLLLMX 3Tanbl oopMMpOoBaHUA KOMMNETEeHLUIA

B K®Y pelictByeT 6annbHO-perdTUHroBas cucteMa oLeHKN 3HaHuiA obyyatowmxcs. CyMMapHo no aucumnimnHe (Moaynio)
MOXHO nony4ntb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHnsaetcs B 50 6annos, ntorosas
goopma koHTpons - B 50 6annos.
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Insa 3avéra:

56 6annos 1 6onee - "3a4TeHo".
55 6annoB 1 MeHee - "He 3a4TeHo".

Ins ak3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yooBneTBOpUTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma
KOHTpoOns

Mpouenypa oueHUBaHUS 3HAHUN, YMEHUIN, HAaBbIKOB U (UK) onbiTa
LefATeNIbHOCTU, XapaKTepU3yoLLLUX 3Tanbl OPMUPOBAHNA KOMMNETEeHLUNA

OT1an

KonunuectBo
6annos

CemecTp 2

TeKyL i KOHTPOb

[NMucbMeHHoe
JomallHee
3aaHune

OO6yyatowmecs nomnyyatoT 3afaHre No OCBEWEHUIO ONPeneNnéHHbIX TEOPETUYECKMX
BOMPOCOB UM peLeHnio 3aaay. PaboTa BbINonHAeTCs MMCbMEHHO [oMa U
coaétcs npenonasatento. OLEeHMBAOTCS BNALEHNE MaTepmanom no TeMe
paboTbl, aHaNMTU4YeCKMe Cnoco6HOCTY, BNafeHne MeToaamm, yMeHUs 1 HaBblKK,
HeobXoAMMble 4NS BbINONHEHUS 3a8aHUi.

20

YCTHbIN onpoc

YCTHBIA ONPOC NPOBOAMUTCS Ha NPaKTUHECKUX 3aHsATusX. Obyyatowmecs
BbICTYNaloT C Aoknafamul, COOBWEHNAMN, AOMONHEHNSIMU, YHaCTBYIOT B
LUCKyCCUK, OTBEYAIOT Ha BOMpPOCHl npenogasatens. OLEHNBAETCS YPOBEHD
LlOMalHel NoAroToBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
MmaTtepuvan, aHanM3nposaTtb, POPMyNUpoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BONPOCHI.

30

3auer

3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMUMIVHGI.
O6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNBIOTEPHO
gopme. OueHrBaeTcs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKU 1 YMEHWS Mpu aHanuse
NPOBNEMHBIX CUTYaLMIA N PELLEHUN NPAKTUYECKNX 3a0aHWiA.

50

Cemectp 3

TeKkyLLUA KOHTPONb

MncbmeHHoe
nomalHee
3apaHne

O6yyatowwmecs nomyyatoT 3afaHre Mo OCBELWEHUIO ONPENENEHHbIX TEOPETNYECKMX
BOMPOCOB UKW peLeHnio 3aaady. PaboTa BbINoNHAETCS MMCbMEHHO LoMa U
coaétcs npenonasatento. OLEeHMBAOTCS BNALEHNE MAaTEPMANOM Mo TEMe
paboTbl, aHANMTU4YECKME CNOCOBHOCTY, BNaAeHNe MeTo4amMm, yMEHUS N HaBbIKK,
HeobXoAMMble NS BbINONHEHUS 3aaHUA.

paboTbl

NabopatopHble

B ayamTopum, ocHawéHHO COOTBETCTBYIOWMM 060pyLoBaHMEM, 0Dy4atowmecs
NPOBOAST y4e6HblE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN
MPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NpYMEHSITb ero Ha NPakTVKe, yMeHWsl 1 HaBbiKu No paboTe ¢
060pynoBaHEM B COOTBETCTBYIOLWER NpeaMeTHON obnacTu.

20

YCTHBIN onpoc

YCTHbI ONPOC NPOBOAMTCS HA NpakTudeckux 3aHatusix. Obyyarowmecs
BbICTYNalOT C AoKnanamui, COOBWEHNAMN, AOMONHEHWSIMU, YHACTBYIOT B
LUCKYCCWW, OTBEYAIOT Ha BOMPOCH npenogasatens. OLEHNBAETCS YPOBEHb
LOMallHel NoAroTOBKM MO TeME, CMOCOBHOCTb CUCTEMHO U IOMMYHO U3naratb
MaTtepuvan, aHanM3npoBaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.

10
10

Ok3ameH

OK3aMeH HaLueneH Ha KOMMIEKCHYI0 MPOBEPKY OCBOEHWS AUCLUMANHBI. DK3aMeH
MPOBOAMUTCS B YCTHOWM WM NUCbMEHHOM GoopMe Mo 6unetam, B KOTOPbIX
colepxarcsi Bonpochl (3afaHus) no Bcem temam kypca. Obydatowemycsi aaércs
BpeMs Ha noaroToeky. OLeHMBaeTCcs BNageHe Matepumanom, ero CUCTeMHoe
0CBOEHMe, CMOCOOHOCTb NMPUMEHSITb HYXHbIe 3HAHUS, HaBbIKU 1 YMEHUS Mpw

aHanmse |'IpO6J'|eMHbIX CI/ITy&LlI/II7I M peweHnn npakTnyecknx 3a0aHun.

50

7. NMepeyeHb OCHOBHOW M [ONONHUTENbHOW YYe6GHOM NuTepaTypbl, HEO6X0AMMON AN OCBOEHUSI AUCLUN/IVHDI

(momynsi)

7.1 OcHoOBHasi nuTeparypa:
1. Casenbes W. B. Kypc 0bweii couanku [TekcT] = A Course in general pfysics. T. 1, MexaHu-ka. MonekynsipHas cousvika:
B 3-x Tomax / W. B. CaBenbes. - CaHkT-leTepbypr: MNaHb, 2011. - 432 ¢. ak3. 100
2. CaBenbes W. B. Kypc obwei gonsmkn [TekcT]. T.2: SnekTpmyectBo 1 MarHetnaM. BonHbl. Ontuka. - 10-e u3g., cTep.. -
CI16. : NaHb, 2008. - 496 c. : un. - (Y4ebHukn ons By3os. Creu. nut.). - ISBN 978-5-8114-0631-9. ak3. 31
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3. Casenbes W. B. Kypc obweit consmku [TekcT]. T. 3, KBaHToBas ontuka. ATomHas cpusmka. duauka 18epaoro tena.
Ddu3rka aTOMHOro AAPa U ANEMeHTapHbIX YacTumy: y4ebHuK ans By3os: B 3 1. / U. B. Casenbes. - CaHkT-lNeTepbypr:
NaHb, 2008. - 320 c. ak3. 98

4. Bpybnesckas I'. B. ®uauka. MpakTtrkym [OnekTpoHHbIl pecypc]: yuebHoe nocobue / . B. Bpybnesckas, U. A.
"oHuyapeHko, A. B. MnblowoHok. - 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. [lononHuTtenbHas nutepartypa:

5. BadpuH . B. dusnka [TekcT] : yuebHoe nocobue : [B 2 yacTsix] / . B. BadpuH. - 2-e nag., non. - KasaHb : M3g-8o
MOwH PT, 2011. - Y. 2. - 460 c. : un. - Bubnwnorp.: c. 432. - MNpenM. ykas.: c. 445-459. - MNpwn.: ¢c. 432-444. - Pex. MO. - B
nep. - ISBN 978-5-4233-0032-6. ak3. 100

6. Bacour . b. dusmka [TekcT] y4eb. nocobue onsi ctyd. MHXeHepHbIx cneu./ . b. BadguH. - 2-e naga., gon.. - KasaHb :
N3n-80 MOuH PT, 2010. - Y. I. - 316 c. : un. - Bubnuorp.: c. 300. - ISBN 978-5-4233-0033-5. ak3. 100

7. KyaHeuos C. U. Kypc cousukn ¢ npumepamu peleHuns 3agad. 'duamnka KOHOEHCMPOBAHHOrO COCTOAHNS'
[SnekTpoHHbI pecypc] : y4ebHoe nocobue / C. N. KyaHeuos, H. A. TumueHko. - ToMck: HaunoHanbHbIi
nccnenosatenbCckuii ToMCKuiA nonnTexHuydeckuii yHnesepcutet, 2011. - 47 ¢. - Pexum goctyna:
http://znanium.com/go.php?id=417650 9P

8. MNepeueHb pecypcoB NMHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIIHBI (MOOYIS)

Lpabosny K. H. dunauka [OnektpoHHbIin pecypc] / K. H. Opabosuy, B. A. Makapos. ? Mocksa: ®@uamatnut, 2010. ? 539 c.
? ISBN 978-5-9221-0652-8. ? - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

nblowoHok A. B. duauka [OnekTpoHHbIN pecypc]: yuebHoe nocobue / A. B. MnbtowoHok, M. B. Actaxos, U. A.
MoHYyapeHko. ? Mockea : MIH®PA-M, 2013. ? 600 c. ? (Boicwee o6pa3o-BaHue). ? ISBN 978-5-16-006556-4. -
http://znanium.com/go.php?id=397226

Cagenbes W.B. Kypc obuweii dpuanku. B 5-u 1. Tom 3. MonekynspHas comauka 1 TepMoanHamuka [Snek-TpoHHbI pecypc]
: y4ebHoe nocobue / U. B. Caeenbes. - CaHkT-MNeTtepbypr : lanb, 2011. ? 224 c. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMxcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKkomeHaauum

nekumm OcylwecTBnsIeTCS NPOCNYWNBAHUE Y KOHCNEKTUPOBAHUE Nekumil. HeNnoHATHbIE MOMEHTbI
oTMevaroTcs 3apaHee.lNo okoHYaHUW nekumin 3aaatoTcs Bonpockl npenogasatento. Joma
NPOV3BOLMTCA LeTaNbHOE U3Yy4YeHUe Nekunii n opMynupoBKa NocneayoWwmnx BONpocos
npenogasatento. Npon3BoanTCS N3yYeHNe PEKOMEHAOBAHHON NMTepaTypbl MO TEME NEKLUIA.

npaktuyeckne | MeTtoomnyeckue ykasaHusl K NpoBefeHNIO NPakTUYeCKUX 3aHATUM Mo ousnke.

3aHATNA 1. Ha nepBoM 3aHATUM CTyOeHTaM npegnaraeTcs nureparypa u Matepuanbl B 31eKTPOHHOM BUAe
LN MOCNenyoWero NpoBeAeHNS NPaKTUYECKUX 3aHATUIA 1 CaMOCTOSTENbHOM paboThl.
2. Ha nocnegnyowmx 3aHATMAX CTYOEHTbl pelaroT 3a4a4m no npeactasieHHbIM TeMaM.
3. AKTMBHOCTb CTYLEHTOB MOOLLpsieTcs npenonasarensm bannamu.
4. CymmapHbIli 6an, KOTOPbI BLICTABNSAETCS CTYAEHTY 32 MPOBEAEHUE NPAKTUHECKMX 3aHSATUN,
cknagpiBaeTcs U3 6annoBs, BbICTABNEHHbIX 3@ NOCEWEHME 3aHATUIA U aKTUBHOE y4acTue CTyOEHTOB
B MPOBEAEHNN 3aHATUIA.
MeToonyeckne ykasaHusi K CaMOCTOATENbHON paboTe CTyAeHTOB
1. CTyLeHTbl M3yyaloT METOAMYECKME NOCOOUS, HANMCaHHbIE NpenoaasaTensmMy kagenpbl
PU3nKn.
2. CTyoeHTbl U3y4aroT peKOMEHL0BaHHY0 N1MTepaTypy, kotopas npeacraeneHa B 4.10.
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Bup pa6ort

MeToauyeckune pekomeHpauum

nabopaTopHble
paboTbl

MeToonyeckune ykasaHus K BbIMONHEHWIO NabopaTopHbIx paboT no ouanke.

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.

caMoCTosTeNbHas
paboTa

B cBo604HOE OT y4é€Bbl BpEMS NPON3BOANTCS OETaNbHOE U3YYeHWE NEKLUIA 1 HOPMYNMPOBKa
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.

YCTHbI 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.

NMMCbMEHHOE
AomallHee
3agaHve

B koHuUe 2 cemecTpa no Temam "Puanyeckne 0CHOBbI MexaHnkn. MonekynspHas
dousuka. TepmoamHammka. " MOAroTOBNEHbl BapnaHThl 3a4a4. CTyaeHTbl N0 3TUM
BapvaHTam LOMIXHbl pewnTb AoMa 9T 3a4a41 1 B NTMCbMEHHOM BUAE caaThb
npenogasaTento. B 3 cemecTpe npenycMOTPEHbl 2 TaKMX AOMALHWX MUCbMEHHbIX
3apaHusa. OOHO oxBaTbiBaeT Matepman "9nekTpocTaTnka. INeKTPpU4eCcKnin Tok.
OnekTpoanHamumka. ". [lpyroe oxsaTbiBaeT matepuan "BonHoBas 1 KBaHTOBas onTumka.
OcHoBbl KBAHTOBOW MexaHukn. Puanka atoma v Teepaoro tena. Pusmka sgpa n
3NeMeHTapHbIX YacTuL".

3a4er

3ayeT NpoBOAMTCS BO 2 CEMECTPe Mo TeMaM "duanyeckme 0OCHOBbI MEXaHVKM.
MonekynspHas gouauka. TepmoanHamuka " 1 HanpaeneH Ha KOMMIEKCHYO NpoBepKy
OCBOEHUS AMCUMMNNMHEIL. 3a4eT NPOBOAUTCS B YCTHOW Unu cpopme no bunetam, B
KOTOPbIX COAEPXAaTcs BOMPOCH! (3a4aHuUs) N0 BCEM MPOAAEHHBIM TEMaM.
Obyuarowemycsi naétcst Bpemsl Ha noarotoeky. OLeHNBaeTCs BNafeHe Matepuasnom,
€ro CYCTEMHOE OCBOEHWE, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHUSI, HABbIKA 1
YMEHUS NPy aHanmae nNpobneMHbIX CUTYaUMA U pelleHnn NPakTUYecKX 3anaHuii.

9K3aMeH

OK3aMeH NpoBoAnNTCS B 3 ceMecTpe No TemaM ""dnekTpocTatuka. SneKTpn4eckmin Tok.
OnekTpoanHamuka. BonHosas n ksaHToBas onTtrka. OCHOBbI KBAHTOBOW MEXaHWKM.
®dusnka atoma v TBepporo tena. Puamnka aapa v dNeMeHTapHbIX YacTul " 1 HanpasneH
Ha KOMMNEKCHYIO NPOBEPKY OCBOEHMS ONCLUMANHbBI. DK3aMeH MOXET MPOBOANTLCS B
yCTHOI chopme no BuneTtam, B KOTOPbIX COLEPXaTCs BONPOCHI (3a4aHusl) No BCEM
nporiaeHHbIM TeMaM. KpoMe TeopeTMHeckux BONpocoB B Bunete MoryT BbiTb 1 3a8ayu.
Mpw npoBeneHUN NMCbMEHHOTO 3k3aMmeHa B buneTte npenctasneHsl 10 3apay,
OXBaTblBAOLWMX PACCMOTPEHHbIE TEMbI. B cnyyae npoeBeneHns sk3ameHa B
KOMMbOTEPHON cpopMe npeanaraeTcsl Habop TECTOB, HA YACTb N3 KOTOPbIX
Heobxoa1Mo BblibpaTh NPaBUbHbLIA OTBET U3 Psaa NPELSIOXEHHbIX, @ ApYyras YacTb
npencrtasnset coboit 3aaaqn, KOTopble HE0OXOAUMO PEWNTb U NPEACTABUTD
ak3ameHatopy. Obyyarolwemycsi aétcs BPeMsl Ha MOAroTOBKY. He3aBucrumo ot popMbl
npoBeaeHNs 3K3aMeHa OLEeHMBAETCS BlageHne Matepmanom, ero CUCTEMHOe
OCBOEHWE, CNOCOBHOCTb NMPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU U YMEHUS NPWU aHann3e
NPOBNEMHbIX CUTYaLWA U PELleHUN NPAKTUYECKMX 3a0aHWA.
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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

Adobe Reader Xl

YyebHo-MeToMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEYHO cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPO NpenocTasneH obyvawowmmes. I6C NapatenscTea "MaHb" BkntoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenscTea "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nnutepatyphbl, a Takxe
SNEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OaHWNIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
N3patenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLNYECKM N3AAHUSM MO
MaKCMManbHOMY KONMYECTBY NMPOUIbHBLIX HANpaBneHuii ¢ COBNI0OAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

YyebHo-mMeToamYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANUYMK B ANEKTPOHHO-BMBNNOTEYHON cncTeme
"KoHCynbTaHT CcTyAeHTa", LOCTYN K KOTOPOi NpeaocTasneH obyyatowmmes. MHoronpoguibHbli 06pa3oBaTtenbHblii
pecypc "KoHcynbTaHT cTyaeHTa" sBnsieTcs anekTpoHHon 6ubnuoteyHoi cuctemoii (36C), npesoctasnstowein AoCcTyn
uepes ceTb VIHTepHeT Kk y4ebHO nnTepaType 1 [ONONHUTENbHBIM MaTepuanam, NpuobpPeTeHHbLIM HA OCHOBAHMU NPSAMbIX
LOroBopoB ¢ npaBoobnanatensimu. MoNHOCTbIO COOTBETCTBYET TPebOBaHNAM (oefepanbHbIX FOCy AapCTBEHHbIX
06pasoBaTtebHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMNNEKTOBAHNIO BUBNNOTEK, B TOM YACIE ANEKTPOHHbIX, B
YyacTtn oopMUPOBAHNS POHOOB OCHOBHOW W AOMONHUTENBHOW NUTEpaTypbl.

11. OnncaHue matepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunanHe (Moayno)

OcBoeHve gucunnanHbl "®usmka” npegnonaraeT NCNONb30BaHNE CNeaylowWwero MaTepuanbHO-TEXHUYECKOro
obecneyeHns:

MynbTuMeouiiHas ayautopus, BMecTuMocTbto 6onee 60 Yenosek. MynbTumMenninHas ayamTopusi COCTOMT U3
WHTErpmupoBaHHbIX NHXEHEPHbIX CUCTEM C €ANHON CUCTEMON YNpas/ieHNs, OCHaLLEHHasa COBPEMEHHbIMU CpencTBaMm
BOCNPOU3BEAEHNS U BU3yanusaumm nioboli BULEO 1 ayano MHGOpMaLLMK, MONYYEHNUS N Nepenaqn SNeKTPOHHbIX
[OKyMeHTOB. Trvnosas KoMnnekTaums MynbTUMeaUnHON ayauTOpMn COCTOUT M3: MyNbTUMEONAHOMO NPOEKTopa,
ABTOMATU3VMPOBAHHOMO NMPOEKUMOHHOMO 3KPaHa, akyCTMHECKON CUCTEMbI, & TaKXE NHTEPAKTUBHOM TPUOYHDI
npenogasaTens, BKAoYaoWwen Ta4-CKpYH MOHUTOP C AMaroHanblo He MeHee 22 AioMOB, NEPCOHaNbHbIN KOMMbIOTEp (C
TEXHNYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MUKPOdOoH,
6ecnpoBoAHON MUKPOGOH, 610K ynpasneHnst obopynoBaHueM, nHTepdoeiicel noakntodeHus: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenonaBatens SBASETCS KOUYEBbIM S/IEMEHTOM yrpaBneHus, 06 beJUHAIOWMM BCe YCTPONCTBA
B €OMHYI0 CUCTEMY, U CNYXWT NOMHOLEHHbIM paboynm MecToM npenogaeartens. MNpenonasaTtent NMEET BO3MOXHOCTb
NErko ynpaensiTb BCEW CUCTEMOW, HE OTXOAS OT TPUBYHBI, YTO NMO3BONSET NPOBOANTL NEKLMU, MPAKTUYECKME 3aHATUS,
npeseHTauum, BebuHapbl, KOHPEPEHUUN 1 Apyrue Bubl ayAUTOPHON HArpy3kn obyyatowmxcs B yL06HOM 1 LOCTYNHOM
IS HUX OOPME C NMPUMEHEHNEM COBPEMEHHbBIX UHTEPAKTUBHbBIX CPELCTB 0Oy4YEHWS!, B TOM YACNE C UCMONb30BaHNEM B
npoLecce oby4yeHns BCeX KOpropaTMBHbIX pecypcoB. MynbTUMeauiiHas ayantopust Takxe OCHalLeHa WPOKONONOCHbIM
ngcwnom B CETb UHTEPHET. KOMNbIOTEPHOE 060PYLOBAHNEM MMEET COOTBETCTBYIOWEE NNLEH3NOHHOE NPOrpaMMHOe
obecneyeHue.

KoMmnbloTepHbIli knace, npeactasnsiowmii cobol paboyee MecTo npenoaasartenst U He MeHee 15 paboymx mecT
CTY[EHTOB, BK/TIOYAIOWMNX KOMMbIOTEPHbIA CTOM, CTYN, MePCOHaNbHbIA KOMMbIOTEP, NULIEH3MOHHOE NPOrpaMMHOe
obecneyeHune. Kax bl KOMNbOTEP UMEET WNPOKOMONOCHLIV O0CTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOOKMOYEHDI K
KopropaTtueHOW KoMnbloTepHoit ceTn KDY 1 Haxooatcs B eQUHOM OOMEHe.

CneuvannsmposaHHas nabopaTopusi ocHalleHa 0bopynoBaHneM, Heo6XxoanMbIM AN NPOBeAeHNs nabopatopHbix pabor,
npaKkTn4eckKmnx 3aHATUA U CAMOCTOATENbHOWN pa60TbI no otaenbHbIM guCcUMNANHaM, a TakXxke NpakTuk n
Hay4YHO-MCCeaoBaTenbckoi paboTol obyvatowwumxcs. Jlabopatopust paccyntaHa Ha OAHOBPEMEHHYO paboTy
06yvatoLwmxcs akafeMNYeckor rpynmnel b0 noarpynnbl. 3aHATAS NPOBOLAATCS MOA4 PYKOBOLCTBOM COTPYAHMKA
YHVBEpCUTETa, KOHTPONMPYIOLLErO BbINOSHEHME BMAOB y4ebHoi paboTbl 1 cobntoneHre npasun TeXHUKK 6esonacHocTy.
KauecTBEHHbIN 1 KONMYECTBEHHDBIN COCTaB 0O0PYAOBAHUS 1 PACXOLHBIX MaTEPMAnoB ONpPenensieTCs creumdmkon
06pas3oBaTenbHbIX MPOrpaMM.

12. Cpe.u,cma ajantauumm npenogasaHus auCcUNNMNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|xca UHBaNUAOoOB U nNuuy Cc
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NPOLECCe NPUMEHSIOTCS cleaytowme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKN 0By4YatoWmMMMCs MHBAIMAAMY U NNLAMW C OFPaHN4YEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn Nto6oro HeTEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOIo npeoGpaaoBaHm;l B
anbTepHaTuBHbIE POPMBI, y,D,O6HbIe ONg pasnn4yHbIX NoNb30oBaTenen;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOLONXMNTENBbHOCTU BbICTYMEHNS 0ByyatoLerocs npu 3awmTe KypcoBoi paboTbl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHmsMu ®IOC BO 1 yuebHbiM nnaHoM no HanpasneHuo 23.03.03

"9KcnnyaTaums TPaHCNOPTHO-TEXHONOMMYECKMX MaWWH U KOMMIEKCOB" U MPOGUII0 NOAroTOBKN ABTOMOGUN 1
aBTOMOOWNbHOE XO3SANCTBO .
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