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Mporpamma avcumnnmHel "dunamnka"; 15.03.05 "KoHCTpYKTOPCKO-TEXHONOrMYeckoe obecrneyeHe MawmnmHOCTPOUTENbHbLIX MPOU3BOACTB".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpammy nucuunnuHel paspabortan(a)(vn) CtpawmnHckuin H.C.

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHe (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbratamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTte CneayowmnmMy KOMNEeTEHLUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMoi KOMNETEHLUN
OK-5 CNOCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
Orik-2 CnocobHOCTbIO pelwaTtb cTaHaapTHbIe 3a4a4M NPOgECCMOHANIbHON 0eATeNbHOCTY Ha

OCHOBE MHGOPMALIMOHHON 1 BrBnrorpagon4eckoin KynbTypbl C MPUMEHEHUEM
MHPOPMALMOHHO-KOMMYHVKALMOHHBIX TEXHONOTWIA 1 C YHETOM OCHOBHbIX
TpeboBaHmMii MHPOPMaLMOHHOM 6e3onacHOCTH

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):
JonxeH 3HaTb:

OCHOBHble (pu3nyeckune aBneHns, pyHoameHTanbHble NOHATUSA, 3aKOHbl U Teopun Knaccuyeckom n COBpeMeHHOM

PUn3nKn

JonxeH ymeTb:

NPUMEHATb NONYyYEHHbIE 3HAHUS N0 PUINKE NMPU U3YYEHUN OPYrMX OUCLMNANH, BblOENATb KOHKPETHoe onsnyeckoe
cofgepXxaHune B npuknagHblX 3anadax I'IpOCpeCCI/IOHaJ'IbHOVI 0eAaTe/ibHOCTU

JlonxeH Bnanetb:

COBPEMEHHO Hay4yHO annaparypoi, HaBbikaMn BeAeHNS PU3NYECKoro aKCcrnepmumeHTa
JlonxeH BeMOHCTpMpPoBaTh CNOCOBHOCTL Y FOTOBHOCTb:

NPUMEHATb pe3ynbTaTbl OCBOEHNA OANCUUMNNNHDBI B ﬂpOCpeCCMOHaﬂbHOIZ NeATeNbHOCTUN

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHHas oncuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.8 OucumnnnHel (Mogynn)" OCHOBHOM NpodoecCuoHanbHom
obpasoBatenbHoli nporpammel 15.03.05 "KoHCTpYyKTOPCKO-TEXHONOrMYeckoe obecnedyeHne MawmnHOCTPOUTENbHbIX
npoun3BoacTB (TEXHONOrMs MalMHOCTPOEHUS)" 1 OTHOCUTCS K 6a30BOI (06LenPOdECCHOHANBHOM) YaCTU.
OcBauBaetcs Ha 1, 2 kypcax B 2, 3 ceMecTpax.

3. O6bem AUNCUMNMTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAnHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboTy obyuaromxcs

O6was TpynoeMKoCTb AncuUMnnHbl coctaensieT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHas paboTa - 140 yaca(oB), B TOM yncne nekumm - 52 4yaca(oB), npaktudeckme 3aHatus - 52 yaca(os),
nabopaTopHbie paboTbl - 36 yaca(oB), KOHTPONb CAMOCTOSITENbHOM paboThl - 0 Yaca(os).

CamocTositenbHast pabota - 184 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).

CDopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMIIMHBIL: 3a4eT BO 2 CEMECTPE; 9K3aMeH B 3 ceMecTpe.

4. CopepxaHue auMcLUUNAUHBI (MOOYNS), CTPYKTYpUMpOBaHHOeE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBeAeHHOro Ha
HMX KOnM4YecTBa akageMnyeckux 4acoB U BUAOB yYeBHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUI NnaH KOHTaKTHON U CaMOCTOATENIbHOM paboTbl MO AUCLUNNINHE (MOAYIIO)

Paspenbl AUCLUNINHBI /
Moayns

CemecTp

Bugbl n yachbl
KOHTaKTHOW paboThbl,
MX TPYAOEMKOCTb
(B yacax)

Jlekuunn

MpakTuueckmne
3aHATUSA

NabopaTopHble
paboTbl

CamocTosiTenbHasi
paborta

1. |Tema 1. OCHOBbI KUHEMATUKMN.

2

0
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Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl

Tema 2. OcHoBbI AMHamukn. PaboTa.

2. OHeprus. 2 2 2 0 5
Tema 3. 3akoHbl cOXpaHeHus B

3. [mexaHuke. JmHamnka TBEPLOro Tena. 2 2 2 0 5
Tema 4. MexaHuyeckme konebaHus n

4. |BONHbI. DNEMEHTBI PENATUBNCTCKOW 2 2 2 0 5
MEXaHNKN
Tema 5. MonekynspHo-knHeTudeckas

5 Teopus naeanbHOro rasa. 2 2 2 0 5
Tema 6. SlBneHns nepeHoca.

6. [PacnpenenerHna Makcsenna u 2 2 2 0 5
BonbumaHa.
Tema 7. | Ha4ano TepMoaMHAMUKM.

7. W3onpovuecchl. 2 2 2 0 5
Tema 8. Kpyrosble npoueccsl

8. |(umknbl). Il HA4ano TepMoaNHaMKKN. 2 2 2 0 5
PeanbHble rasbl.
Tema 9. DnekTpunyeckoe none B

9. BaKyyMe. 3 2 2 2 10
Tema 10. DnekTpryeckoe none B

1O'BeLIJ.eCTBe. 3 2 2 2 10
Tema 11. [MocTOAHHbBIN

1. 9NEKTPUYECKNIA TOK. 3 2 2 2 10
Tema 12. Knaccuyeckas teopus
3NEKTPONPOBOAHOCTA METANNOB.

12. dneKkTprnyeckme ToKM B pasfinyHbIX 3 2 2 2 10
cpenax.

13. Tema 13. MarHuTHOe none B BakyyMme. 3 5 5 > 10
Tema 14. [IsnxeHune 3apsaKeHHbIX
4acTuL B MarHUTHOM none. S1BneHus

14. 3NEKTPOMAarHUTHON NHAYKLUUN 1 3 2 2 2 10
CaMonHAOYKUMK.
Tema 15. MarHuTtHOe none B

15. BOLIECTEE. 3 2 2 2 10
Tema 16. OcHoBbI TEOpPUM

16. 3NEKTPOMArHMTHOMO Monsl. 3 2 2 2 °
Tema 17. SnekTpoMarHnTHble

17. KonebaHns 1 BOMHbI. 3 2 2 2 5
Tema 18. IHTepthepeHuus ceeTa.

18. Ondopakuns ceeta 3 2 2 2 10
Tema 19. MNonspusaumsa ceeta.

19. Iuncnepcus ceeTta. 3 2 2 2 0
Tewma 20. KsaHTOBas npupona

20. N3Ny4YeHus. 8 2 2 2 5
Tema 21. BonHoBble cBoicTBa

2t. MUKpOYacTULl,. 3 2 2 2 5

22.|Tema 22. YpasHeHue WpennHrepa. 3 2 2 2 10

23.|Tema 23. CTpoeHue atoma. 3 2 2 2 5
Tema 24. AToMbl B MArHUTHOM Mone.

24. MHOroaneKTpoHHbIE aTOMbI. 8 2 2 2 10
Tema 25. SnemMeHTbl Hn3nku

25.|tBeppgoro tena. lNornoweHne ceeTa. 3 2 2 2 5
Nasepb!.

CrpaHnua 4 13 31.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 26. SnemMeHTbl aaepHoi
26.|dpun3mnkmn. PagnoakTmeHoOCTb. 3 2 2 2 10
OneMeHTapHble YacTuLbI.

Ntoro 52 52 36 184

4.2 CopepxaHue auUCLUNNIUHbI (MOAYNS)
Tema 1. OCHOBbI KNHEMATUKMW.

KuHematuka noctynatenbHoro ABUXEHUS (MaTepranbHas Touka, cucTeMa oTc4éTa, TpaekTopusi ABUXEHUS, CKOPOCTb,
nepeMelLeHne; TaHreHLManbHoe, HopMaNibHOE U NMoMHoe yckopeHus). KnHemaTrka BpalaTenbHOro ABMXeHus (yrnosas
CKOPOCTb, YINIOBOE YCKOPEHMWE, CBS3b MEXY YINIOBOM 1 NIMHENHOW CKOPOCTSIMU, PABHOMEPEMEHHOE BpalLEeHNE.

Tema 2. OcHoBbI AuHaMuku. Paborta. BHeprus.

3akoHbl AnHaMuku. MNepsbiid, BTOPOW 1 TPeTUin 3aKoHbl HbloToHa. 3akoH BceMUpHOro TaroteHms. Cunbl. Cunbl TpeHUs.
LleHTp Macc, 3aKoH OBUXEHUS LeHTpa Macc. YpaBHEHVE OBUXEHUS Tena NepeMeHHoin maceol. MexaHnuyeckas paborta.
KoHcepeaTuBHble cunbl. MNMoTeHumanbHas n knHetudeckas sHeprun. Cessb MeXay CUNOW U NOTEHUMAaNbHON aHeprue.
Pa6ota cunbl.

Tema 3. 3aKkOHbI cOXpaHeHUs B MexaHuKe. JluHamuka TBép,ooro tena.

IOuHamuika TBepnoro tena. KnHeTtnyeckas sHeprus spaiweHns. MOMEHT HepuUMmn MatepuanbHOn TOYKK 1 Tena
OTHOCUTENbHO HEeMoABMXHOM ocu. Teopema LUteiHepa. MomeHT cunbl. MoMeHT umnynbca. OCHOBHOE YpaBHEHWS!
OVHAMVIKU BpaWaTenbHOro ABMXEHUs TBEPAOro Tena. 3akoHbl COXpaHEHNs B MEXaHWUKE: UMMYNbCa, MEXaHU4eCKoii
3Heprum.

Tema 4. MexaHu4yeckune Koneb6aHUs1 N BONHbI. DNEMEHTbI penﬂTVIBVICTCKOVI MeXaHUKun

MaTemaTtnyeckui, I'Ipy)KI/IHHbIVI n q.)MSMHeCKMIZ MaaTHMKK. CBoBGOOHbIE He3aTyxawuwne rapMoHn4eckmne KOJ'Ie6aHI/I$|,
3artyxawuwme rapMoHn4yeckmne Kone6ava, NX XapaKTepuUCcTnkun. BbIHy)K,EI,GHHbIe konebaHus. Pe3oHaHc. MexaHunyeckune
nnockue, nonepeyHblie 1 NpoanosibHbie BONHbI. Nx XapakTepucTukun.

MprHLMN OTHOCUTENBHOCTKW, NPeobpa3oBaHNs KoopanHaT U BpeMeHu JlopeHua. MNocTynatel creumnansHon Teopum
oTtHocutenbHocTh (CTO). Cneactens ns CTO: OTHOCUTENBHOCTb ANUHBI, BpEMEHW, OOHOBPEMEHHOCTMN. PenaTtmsmctckui
UMNYNbC, OCHOBHOE ypaBHeHne auHammkn CTO, CBA3b MeX Oy MacCOon Tena v SHepruen, NPUHLMN 3KBMBANEHTHOCTH.
OneMeHThbl 06Leli TEOPUN OTHOCUTENBHOCTU.

Tema 5. MonekynsipHo-KMHeTU4YecKasi Teopus uaeanbHoOro rasa.

OcHosHble nonoxexns MKT. Paamepbl n maccbl atomoB 1 monekyn. Konnyectso Bewectsa. OCHOBHOE ypaBHEHME
MONEKYNSPHO KMHETUYECKOWN TEOpUn naeanbHoro rasa. Puanyeckunii CMbICN TEMNeEpaTypbl. YpaBHEHME COCTOSHUS
naeanbHoro rasa. Yvcno creneHei ceoboabl. 3aKoH paBHOMEPHOIO pacrpeaeneHns a3Heprum no cTeneHsaM ceoboabl
MOneKyn.

Tema 6. fBneHns nepeHoca. PacnpeneneHust Makceenna v bonbuMaHa.

SeneHns nepeHoca. CpenHss annHa csobonHoro npobera Monekyn. SBneHune nepeHoca Tenna.
TennonposoaHocTb. dndodpysms. MepeHoc BellecTsa. MNepeHoc UMNynbca HanpasneHHOro ABUXeHUs.BHyTpeHHee
TpeHue.

Pacnpe,ueneHme MOnekyn naeanbHOro ra3a no CKOpPoCTSAM TenoBOro ABMXeHu4. Pacnpe,ueneHme Makcsenna.
Bapometpuueckas popmyna. PacnpeneneHune Monekyn ngeanbHoro ra3a B CMI0BOM MONE MO SHEPTUSM.
Pacnpegnenexuve bonbumaHa.

Tema 7. | Hayano TepMoavHaMuku. Usonpouecchol.

BHyTpeHHsis aHeprusi ngeanpHoro rasa. Pabota. Tennota. TennoémkocTb. | Ha4yano TepMoaMHaMmKN. 3akoH
COXpaHeHWs 3Heprumn Npu TennoBbix npoueccax. NpumeHeHre | Havana Kk pasnnyHbIM n3onpoueccam. TennoéMKoCTb
npeanbHoro rasa. CteneHn ceobogpl Monekyn. Agnabartunyeckuin npouecc. YpasHeHue NyaccoHa. Monutponnyeckuii
npovecc.

Tema 8. Kpyrosbie npouecchl (Lukibl). Il Hayano repmoanHaMuku. PeanbHble rasbl.

Kpyrosoii npouecc (umkn). Tennosas MawwuHa. Linkn KapHo v ero k.n.4. ans naeansHoro rasa. Obpatumble u
HeobpaTtuMble npouecchl. MpuBeneHHOE KONNYECTBO TENNOTbI. DHTponus. CBA3. SHTPOMNWUU N TEPMOLMHAMUYECKOA
BepoATHOCTU. Il Havano TepmoamHamnkn. PeanbHble rasbl. YpasHeHue BaH-gep-Baanbca. Mi3oTepMbl peanbHblix ra3os.
Tema 9. dnekTpuueckoe nosne B Bakyyme.

OneKkTpUYecKkmnii 3apsa. 3aKOH COXpaHEHMS SNEKTPUYECKOro 3apaaa.dnekTpuyeckoe none. HanpsxxeHHoCTb u
noTeHuman anekTpocTatuyeckoro nons. Notok sekropa HanpsxeHHocTu. Teopema Naycca. Teopema 0 LUmpkynsaumm
BEKTOpa . DNeKTPNYEeCcKoe none 3apsXXeHHOW NNoCKOCTH, cahepbl, HUTU.

SﬂeKTpI/I'-IeCKoe none B KoOHOeHcaTtope 1 B NpoBoOHUKE.
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Tema 10. SnekTpryeckoe none B BelLLeCTBe.

OnekTpryeckuii aunonb. OUnonbHbIA MOMEHT. DNEKTPUYECKUA OUNOMb B OLHOPOAHOM 3NEKTPUYECKOM MONeE.
LOunanekTpuku. MonsipHble N HENONAPHbLIE MONEKYNbI.

Monapusauus onanektpuka. NongpunsosaHHocTb. Teopema Maycca ons nons B BelwecTse.
OnekTpoemMKoCTb KoHAeHcaTopa. Mnockuin, LMANHAPUYECKUA N CAPePUYECKMn KOHOEHCATOPbI.
Tema 11. [MOCTOAHHbBIN 3NEKTPUYECKMUIA TOK.

Cwna Toka. NnoTHoCTb ToKa. dNeKTpoaBMXyLWas cuna uctoyHuka toka. ConpoTmeneHne.3aBnCUMOCTb COMPOTUBIEHNS
nNpoBOAHMKa OT Temnepatypbl. CoeanHeHne NpoBoAHMKOB. HanpsxeHne Ha yqacTke 1-2. 3akoH Oma ans 04HOPOLHOro
1 HEOOHOPOOHOrO Y4acTKOB B MHTErpanbHoi coopme. 3akoH xoyna-NleHua. KongeHcatopbl. CoeanHeHvne
KoHOeHcartopos. [Mpasuna Knpxroda.

Tema 12. Knaccuyeckasi Teopus IINEeKTponpoBogHOCTU MEeTa/loB. 3118KTpVI‘-IeCKVIe TOKM B pa3/InyHbIX cpeanax.

Knaccuyeckas Teopust nposogmmoctu metannos Lpyne-JlopeHua . EE noctomHcTBa 1 HegoctaTku. 3akoH
BrnnemaHa-®paHua. 3akoHsl Oma n [1xoyns-IleHua B amcbdpepeHumansHom qoopMe.

OnekTpuyeckne ToK1 B XMOKOCTSX, rasax, B Bakyyme. CaMOCTOSTENbHbIA U HECAMOCTOSATENbHbIV pa3psi.
PaboTa Bbixoaa anekTpoHoB 13 Metanna. KoHTakTHas pa3HOCTb NMOTEHLMAMO0B.
Tema 13. MarHMTHOe none B BaKyymMe.

MarHuTtHoe none. VHaoykuust MarHuTHoro nons. Cuna Amnepa.Cuna JlopeHua. MarHUTHbIA MOMEHT. 3akoH
Buo-Cagapa-Jlannaca. MarHutHoe none, co3faBaeMoe KpyroBbIM NMPOBOAOM C TOKOM, NMPSIMONIMHEHBIM NPOBOAHVKOM C
TokoM. Linpkynsums Bektopa . MarHnTHbIl noTok. Teopema Maycca ansi MarHUTHOro nons B Bakyyme. Pabota
MarHuTHOro nons.

SlBneHne aneKTPOMarHUTHOM MHAYKUMU. CaMoMHOYKLUNS.

Tema 14. OBuXeHue 3apsAXeHHbIX YyacTul, B MarHUTHOM norne. siBneHusi 3NeKTPOMarHMTHOM UHAYKLUMN U
camMouHAOyKUUN.

Cwuna JlopeHua. [BnxeHune 3apsna B MarHUTHOM none. YCKopUTenu 3apsaxeHHbix yacTul,. ddodoekT Xonna.
OnekTpomarHuTHas nHaykums. MNpasuno JleHua. 3akoH Papanes. Cnocobbl BO36YXAEHNS 34C UHOYKLUN.
CamovHpykums. IHayKTMBHOCTb TOpomaa 1 coneHomaa. ToKun Npy pasmbikaHuy 1 3ambikaHum Lenun. TpaHcdopMaTtops.
OHeprus MarHATHOro nons.

Tema 15. MarHuTHOE none B BeLLLECTBE.

MarHuTHoe none B BelwecTBe. MarHeTku. HanpsixxeHHOCTb MarHUTHOro nosns. Teopema o LMPKynsSumMmn BeKkTopa
HanpsixeHHocTu . [Mpupoaa MarHeTama:ana 1 napa MarHeTuam. uamarHeTvku 1 napamarHeTku. deppomarHeTukiu.
MNMoBeneHWe dpeppoMarHeTKoB B MarHUTHOM none. 'mctepesuc. Metns ructepesanca. MNprpona dpeppomMarHeTmama.

Tema 16. OCHOBbI Teopuu A1IeKTpoMarHUTHOro nons.

BuxpeBoe anektpuyeckoe none. Tok cMeleHus. [NnoTHOCTb Toka cMelueHns. MNnoTHoCcTb Toka nonspusauun. MNMonHas
cucTema ypasHeHuin Makceenna B MHTerpanbHoin doopme, nx pusmyeckunin cmbicn. NonHasa cuctema ypasHeHuUin
Makceenna B gudpdpepeHumanbHol oopmax, nx gouaundecknii cmoicn. Cnenctems n3 Teopun Makcsenna.
CylLeCTBOBAHWE 3NEKTPOMArHMUTHbIX BOJH.

Tema 17. SnekTpoMarHUTHble KonebaHnNs N BOJHbI.

OnekTpuryeckuii konebatenbHblli KOHTYP. dnddepeHumanbHOe ypaBHEHNE SNEKTPOMAarHUTHbIX KonebaHuii.
Hezatyxatowune konebaHus. 3atyxarowme konebaHns. Xapaktepuctukum aatyxatwowmx konebanHuii . Anepmonmyeckui
npoecc. BolHyXxaeHHble anekTpuyeckue konebaHus. PeaoHaHc. BonHoBoe ypasHeHue. CBOMCTBA aNeKTPOMarHUTHbIX
BO/H. Lkana anekTpoMarHWTHbIX BO/H.

Tema 18. UHTepdbepeHumsa ceeTa. Oudppakuus ceeta

NHTepdbepeHuns cBeTa. KOrepeHTHbI BOMHbI. YCnoBus HabnoaeHns nHtepdoepeHummn ceeTa. ViHTepdepeHLms ceeTa B
TOHKUX nneHkax. Audppakuus ceeta. MpuHumn MonreHca-®peHens. 3oHbl PpeHens. dudpakuns PpeHens Ha Kpyriom
oTBepcTun 1 aucke. dndpakuns ®dpayHrogepa Ha wenv n anpakumoHHon pewetke. Jdudpakuns peHTreHOBCKMX
nyyen.

Tema 19. NMonspusauusa ceeta. lucnepcus ceeta.

EcTecTBeHHbI 1 nonspuadoBaHHblii ceeT. CTeneHb nonspudaunn. CteneHb Nonaprusaunm ans eCTeCTBEHHOMO 1
N0CKONONspu30BaHHOro ceeta. Cnocobbl MOAyYEHNs NNOCKONONSPU30BaHHOro ceeta. 3akoH Mantoca. 3akoH
Bptoctepa. [BoitHoe nyyenpenomneHue. VickyccTBeHHas ontnyeckas aHn3otponus. OggoekTbl cootoynpyroctui, Keppa
n KottoHa-MyToHa.

Tema 20. KBaHTOBas npupoaa UsnyyeHus.

TennoBoe nanyyeHne. XapakTepucTKX TEMNOBOro N3y4yeHusl. abContoTHO YepHoe Teno. 3akoH Kupxroga. 3akoH
CredpaHa-bonbumara. 3akoH cMeweHuns BuHa. Moes keaHToBaHns n goopmyna M.MnaHka. doTosnekTpuyeckuii
ahpeKT. 3aKOHbI BHEWHero dpotoadpdpekta. doToHbl. CBoicTBa hoToHOB. ddhdoekT KomnToHa. OnbiThl Jlebenesa.
LaBneHwve ceeTa.

Tema 21. BonHoBble cBOMCTBa MUKPOYaCTUL,.
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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.

Tema 22. YpaBHeHue LLipepnuHrepa.

HectauunoHapHoe ypasHeHwue LWpeauHrepa. CtaunoHapHble coctosHus. CtaunoHapHoe ypasHeHue WpeanHrepa.
YacTtuua B NpsMOyronbHo noTeHumnansHom ame. KsaHToBaHvne aHeprum. MNpoxoxaeHune 4actuubl Yepes NoTeHUManbHbIA
6apbep. TyHHenbHbI adpdpekT. KBaHToBasi 4acTuua B napabonmyeckoi noteHumanbHom sime. KBaHTOBbIA NIMHENHDbINA
rapMoHudeckuin ocumnnatop. Mposuno otéopa.

Tema 23. CTpoeHue aToma.

SlBneHus, noateepxjarowme CnoxHoe ctpoeHre atoma. CnektpanbHble 3akoHoMepHocTU. Mogenb atoma 3.
Pesepdoopaa. Moctynatel H.Bopa ona atoma sBogopona. Onbit ®panHka n 'epua. YpasHeHuve WpeonHrepa ang
3NeKTpoHa B atoMe Bogopoa. KBaHTOBbIE YACNA; UX (PUBNYECKINIA CMBICH. YCNOBHBIE 0603HAYEHNS COCTOSIHUIA
anekTpoHa. Mpasuna otbopa. MNMoHATUE 3nekTpoHHOro obnaka (opbutanu).

Tema 24. ATOMbI B MarHUTHOM nosie. MHOroanekTpoHHble aTOMbI.

OpburTanbHbI MEXaHNYECKUIA U MarHUTHbI MOMEHTbI 3feKTpoHa. CnuH anekTpoHa. CnnHoBoe KBaHTOBOE Yncro. OnbIT
LtepHa n MNepnaxa. MprHUMN HEPA3NEYNMOCTN TOXOECTBEHHbIX YacTuLl. depMmnoHsl 1 6030HbI. MpuHUKMA Maynu.
PacnpegneneHune anekTpoOHOB Ha SHEPreTMYECKNX YPOBHSX aToma. [lepnognyeckas cncrema anemMeHToB
O.N.Menpeneesa.

Tema 25. dnemeHTbl pn3unkun TBepaoro Tena. NMornowieHune ceeta. Jlasepbl.

OneMeHTbl 30HHOM Teopun TBeporo Tena. ObpasoBaHne SHEPreTUYECKUX 30H NPV hOPMMPOBAHUM KpucTanna.
PaspelueHHble 1 3anpelueHHble 30HbI. CBOHOAHBIE U BANEHTHBIE 30HbI 1 30HbI MPOBOAUMOCTU. M30nsTOpHI,
nonynpoBOOHMKN 1 NPOBOLHUKM C TOYKM 3PEHNS 30HHOI Teopun. NMornoweHre ceeta npy NPOXoXAeHNW UM BELECTBa.
3akoH byrepa-/lambepta. CroHTaHHOE W BbIHYXAEHHOE N3NydeHus cBeTa. Jlazepsl, ycnosus nx paboThl,
XapakTepuUCTUKN Na3epHOro nsnyyeHus.

Tema 26. dnemeHTbl saepHon PU3nKN. PaanoakTMBHOCTb. DNeMeHTapHbIe YacTULbl.

ATtomHoe agpo. Coctas 1 Macca anep. HyknoHbl: IPOTOHbI M HEATPOHbI. SAepHble CWibl 1 X CBOWCTBA. SlaepHble
peakuun. OHeprus cea3un sapa. PagnoakTneBHOCTb, ee xapakTepucTuku. 3akoH paanoakTMBHOro pacnaga. Buabl
panmnoakTVBHBIX MPOLLECCOB: anbda-, 6eTa- 1 ramma-pacnapl, K-aaxsat. neMeHTapHble YacTuLbl. 3apsiibl 1 3aKOHbI
coxpaHeHus. AHTu4acTuubl. NoHATUE 0 KBapkax.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSAITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucuUnInHe (MOAOYIHO)

CamocTtosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWIo U NpU METOANYECKOM PYKOBOLACTBE Npernoasartens,
HO 6e3 ero HeNocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYIO caMocToaTeNbHYyo paboTy. CamocTtosiTenbHas paboTta obyyatowmxcst
BK/IOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTAENbHbIX TEM (Pasfenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavMBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi camocTosiTenbHOM paboTbl 06yyatolmecs YuTaoT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BbINONMHSOT 3aaHNs, HanpaBNeHHble Ha 3aKpenneHne
3HaHWA 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSITCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO ANCLMIINHE.

OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMATUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIOYas:

Mopsnok opraHM3aummn 1 oCyLecTBAEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 ropa Ne301)

Mucemo MuHucTepcTBa obpasosaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4EBHbIX 3aBeaeHN"

YcTaB chenepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXaeHNs
BbICLWero npodeccroHansHoro obpasosanHus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTtueHbIe akThl KasaHckoro (IMpuBonXckoro) goeiepanbHoro yHuBepcureTa

Kypc obweit gonsmkn. B 5-n 11. Tom 3. MonekynsipHas omavka n tepMoamHamuka [SnekTpoHHbIN pecypc] : yuebHoe
nocobue / . B. Casernbes. - CaxkT-MNeTepbypr : NMaHb, 2011. ? 224 ¢. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

MuHckmin A. A. dursuka [SnekTpoHHbI pecypc] : ydebHuk / A. A. MuHckuia, . KO. MpakoBckuid; non obuw. pen. npod.,
n0.9.H. 0. N. Ouka, H. C. MNypsblwesoii. ? 3-e n3a., ncnp. ? Mockea: Miaparenscteo "®OPYM", 2013. ? 560 c. ?
(MpodbeccuoHanbHoe obpasosaHue). ? ISBN 978-5-91134-616-4. - http://znanium.com/go.php?id=375867

Casenbes, W.B. Kypc o0bweit couavkn. B 5-n 11. Tom 2. DnekTpryecTBo U MarHeTU3m [SnekTpoHHbIN pecypc] : y4ebHoe
nocobue / . B. Casenbes. ? CankT-lMNeTtepbypr : NaHb, 2011. ? 352 c. ? ISBN 978-5-8114-1208-2. -
https://e.lanbook.com/book/705
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6. dOHA OLEeHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

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

Oran

dopma KOHTpons

OueHnBaembie
KOMMeTeHUUmn

Tembl (pa3nenbl) AUCLUMIIUHDBI

CemecTp 2

TeKyLLNA KOHTPO/Ib

[MncbMeHHoe
[oMallHee 3aaaHue

OriK-2, OK-5

1. OCHOBbI KMHEMATWKM.

2. OcHoBbI fMHamukn. PaboTa. SHeprus.

3. 3akoHbI coxpaHeHus B MexaHuke. [duHamuka TBEpAoro Tena.

4. MexaHuyeckne konebaHusi n BONHbI. DNeMeHTbI
PeENnAaTUBUCTCKON MEXaHMKM

5. MonekynsipHO-KMHeTUYeckas Teopmsa ngeanbHoro rasa.

6. flBneHuns nepeHoca. PacnpeneneHns Makceenna n bonbumana.
7. | Ha4yano TepmoguHamunku. sonpouecchl.

8. Kpyrosble npouecchbl (uuknbl). |l Ha4ano TepMoanHaMuKu.
PeanbHble rasbi.

YCTHBIA onpoc

OK-5, OlK-2

1. OCHOBbI KUHEMATMKMW.

2. OcHoBbl fuHamuku. PaboTta. SHeprusi.

3. 3akoHbl coxpaHeHus B MexaHuke. duHamuka TBépaoro Tena.

4. MexaHunyeckue konebaHus 1 BONMHbI. DNEMEHTDI
PENsSTUBNCTCKON MEXAHWUKN

5. MonekynsipHO-KMHeTn4eckas Teopus ngeanbHoro rasa.

6. SBneHns nepeHoca. Pacnpegenenus Makcsenna n Bonbumana.
7. | Ha4ano TepmoanHammkm. sonpoueccel.

8. Kpyrosble npouecchl (umkibl). || Ha4ano TepmognHamMmku.
PeanbHble rasbl.

3auer

OK-5, Ol1K-2

CemecTp 3

TeKyLLM KOHTPO/Ib

[NncbmeHHoe
[omatliHee 3agaHue

OK-5, OlK-2

9. DnekTpuyeckoe none B BaKkyyme.

10. OnekTpryeckoe none B BELWWECTBE.

11. NOCTOAHHbIN 3NEKTPUHECKUIA TOK.

12. Knaccnyeckas Teopust aneKTponpoBOAHOCTY METaNoB..
OnekTpnyeckme TOKM B pasnnyHbIX cpepax.

13. MarHuTHoe none B BakyyMme.

14. [IBnXeHne 3apsXeHHbIX YaCcTuL, B MarHUTHOM none. SBneHns
3NEKTPOMarHUTHOM MHOYKLMM U CAMOUHAYKLMN.

15. MarHuTHOe none B BeleCTBE.

16. OCHOBbI TEOPUN INEKTPOMArHUTHOIO MONS.

17. DnexTpoMarHuTHble KonebaHns 1 BOMHbI.

NabopatopHble
paboTbl

OriK-2, OK-5

9. OnekTpuyeckoe none B BaKkyyMme.

10. DnekTpryeckoe none B BELECTBE.

11. TTOCTOSAHHBIV 3NEKTPUYECKUA TOK.

12. Knaccuyeckas Teopus anekTponpoBOOHOCTN METANOB.
OneKTpnYecKre TOKMN B Pa3NIMYHbIX Cpenax.

13. MarHuTHoe none B Bakyyme.

14. [1BuXeHne 3apsXeHHbIX YacTuL, B MarHUTHOM rnone. SBneHns
9N1EeKTPOMarHNUTHOM MHIOYKUUN N CAMONHAYKLUNN.

15. MarHuTHoe none B BelecTBe.

16. OCHOBbI TEOPUN 3NEKTPOMArHUTHOIO MOSS.

17. OnekTpoMarHuTHble KonebaHns 1 BOMHbI.

18. ViHTepdepeHuus ceeta. dundpakumsa ceeTa

19. MNMonspusaumsa ceeta. ducnepcus ceeTa.

20. KBaHTOBag npupoaa nany4yeHus.

21. BonHoBble CBOWCTBA MUKPOYACTULL.

22. YpasHeHue WpenonHrepa.

23. CTpoeHue aToma.

24. ATOMbl B MarHUTHOM none. MHOroanekTPOHHbIE aTOMbI.
25. OneMeHTbl omaunkn TBepaoro Tena. NornoweHne ceeta.
Naszepsl.

26. OneMeHTbl A0epHO M3nKN. PagnoakTMBHOCTb.
OneMeHTapHble YacTuLbl.
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Otan

ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

3 |YcTHbI onpoc

OriK-2, OK-5

9. DnekTpuyeckoe none B BaKyyme.

10. OnekTpryeckoe none B BELWECTBE.

11. NOCTOAHHbBIA 3NEKTPUYECKUIA TOK.

12. Knaccuyeckas Teopust SneKkTpornpoBOAHOCT METannos.
OnekTpnyeckme TOKM B pasnnmyHbIX cpepax.

13. MarHuTHoe none B BakyyMme.

14. [IBuXeHne 3apsXeHHbIX YacTuL, B MarHUTHOM none. SBneHns
SNEKTPOMarHUTHOM MHOYKLMM N CAMOUHAYKLMN.

15. MarHuTHOe none B BeLLECTBE.

16. OCHOBbI TEOPUN INEKTPOMArHWUTHOIO MONS.

17. OnekTpoMarHuTHole KonebaHus 1 BOMHbI.

[MncbMeHHoe
4 |pomawHee 3apaHue |OK-5, OlK-2

18. NIHTepdepeHuus ceeta. dudpakums ceeTa

19. MNMonsipusaumsa ceeta. ducnepcus ceeTa.

20. KaHTOBas npupoa usny4yeHus.

21. BonHoBble cBOMCTBA MUKPOYACTULL.

22. YpasHeHue WpenonHrepa.

23. CTpoeHue aToma.

24. AToMbl B MarHUTHOM none. MHOroanekTPoHHbIE aTOMbI.
25. OnemeHTbl omaunkm TBepaoro Tena. NornoweHwe ceeta.
Naszepsl.

26. OneMeHTbl a0epHOn M3nKn. PagnoakTMeHOCTb.
OneMeHTapHble YacTuLbl.

5 |YcTHbii onpoc

OriK-2, OK-5

18. NHTepdepeHums ceeTta. dudpakuns ceeta

19. MNonspusauns ceeta. ducnepcus ceeta.

20. KeaHTOBas npupona nsny4eHus.

21. BonHoBbIE CBOMCTBA MMKPOYACTMIL,

22. YpasHeHue WpennHrepa.

23. CTpoeHue atoma.

24. ATOMbI B MarHuTHoM none. MHOrosnekTpoHHble aToMbI.
25. OneMeHTbl m3unkm TBepaoro Tena. NornoweHne ceeta.
Nasepbl.

26. OneMeHTbl aaepHON on3nkn. PagnoakTmeHOCTb.
OneMeHTapHble YacTuubl.

Sk3aMeH

OK-5, Or1K-2

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wKan oueHnsaHuns

KOHKPETHbIX 3a0aHuni.

CNocobHOCTU
NPUMEHATL 3HaHNA U
YMEHWS K BbINONHEHUIO

KOHKPETHbIX 3aaHun.

NPUMEHATb 3HAHUA N
YMEHUA K BbINMOJIHEHUIO
KOHKPETHbIX 3aaHui.

YMEHUSA K BbINONTHEHUIO
KOHKPETHbIX 3afaHui.

Kputepum
®opma OLLeHMBaHUs 37an
KOHTpOnS
OTNNYHO Xopoliuo Y nosn. Heyn.
CemecTp 2
TeKyL i KOHTPONb
MucbmeHHoe  |paBunbHO BbINOAHEHDI |[1PaBMAbHO BbINONHEHA [3a4aHns BbINOAHEHbl  (3a0aHWS BbiNOMHEHD
JoMmallHee BCE 3a4aHus. 6onblwag yacTb bonee 4eM HanoONOBKHY. [MeHee YeM HanonoBuHy.| 1
3apaHue MNponoeMoHCcTpMpoBaH  [3adaHuii. MpucyTcTyioT MponoemoHcTprpoBaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbésaHble oWwmnbKu. Hey.00BNeTBOPUTENbHbIN
BNafeHns MatepunanoMm. (HesHauymTenbHble MNponoeMoHCTpMpoBaH  |ypoBeHb BRageHns
MposBneHb owmnbKm. YOOBNETBOPUTENbHBIA  |MaTtepuanom.
npeBocxoAHble MponoemoHCTpMpOBaH |ypoBeHb BNageHUs MposBneHs
CnocobHOCTM XOPOLNIA ypOBEHb mMartepuvanom. HepocTaToYHble
NPUMEHATb 3HaHNAa 1 [BnaaeHus matepwanoM. |[posiBneHbl HU3Kme €nocobHoCTM
yMEHNS K BbiMonHeHUo |[posiBneHbl cpefHne  |cnocobHOCTH NPUMEHSATb 3HAHNA U
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npasunbHo. NpossneHa
npesocxogHas
TeopeTmyeckas
NMoAroToBKa.
Heobxoanmble HaBbIKK
N YMEHMWS NONHOCTbIO
ocBoeHbl. PesynbTat
nabopatopHoi paboThl
MONHOCTBIO
COOTBETCTBYeT eé
uensm.

B OCHOBHOM MpPaBuIIbHO.
lMposiBnena xopouwas
TeopeTnyeckas
NOAroToBKa.
HeobxonuMble HaBbiku
1 YMEHNS B OCHOBHOM
ocBOeHbI. PesynbTaTt
nabopatopHoii paboTbl
B OCHOBHOM
COOTBETCTBYeET €€
Lensam.

NCMNONb30BaHbI
npasunbHo. NpossneHa
yLoOBNeTBOpUTENbHAN
TeopeTuyeckas
noaroToBka.
Heobxoanmble HaBbIKK
N YMEHMNS 4aCTUYHO
ocBOeHbl. PesynbTar
nabopatopHoii paboThi
4acTMYHO
COOTBETCTBYET eé
uensam.

HenpaBUNbHO.
MposiBnena
HeYyLOBNEeTBOPUTENbHASA
TeopeTnyeckas
NOAroTOBKA.
Heobxoanmble HaBbIKK
1 YMEHNS HE OCBOEHDI.
PesynbTtar
nabopatopHoii paboThl
He COOTBeTCTBYeT eé
Lensim.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO cogepXaHne |TeMbl PacKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO.
MpekpacHo ocBoeH Xopowo 0cBoeH OCBOEH 4aCTUYHO. MoHnMaHue maTtepuana
NOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue OTAENbHbIX |[oparMeHTapHOE MK
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMA YPOBEHD mMatepuana no Teme. oopmMynupoBaTb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe yMeHne |Xopolwee yMeHune yMeHne ONCKYCCUNOHHbIE
oopMynupoBaTb CBON  |pOpMyNMpoBaTh CBOM  [(DOPMyNMPOBaTL CBOU  [MONOXEHUS.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHWS. MONOXEHUS. NONOXeHMS.
3auteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
npeacTosiwen paboTbl Mo creumnanbHOCTH, NPVHUMNanbHble OWMOKM B BbIMONHEHWN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
npeaycMOTPEHHbIX MPOrpaMMol AUCLMMAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHue nnm
NPUCTYNUTb NO OKOHYaHWM yHMBEpPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
LMCLMNNNHE.
Cemectp 3
TeKyL i KOHTPONb
MNMucbmenHoe  ([MpaBunbHO BbINONHEHbI [[paBnibHO BbINOAHEHA (3a4aHuUs BbIMOAHEHbI  |3a4aHns BbIMOMHEHbI
JoMalHee BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
3apaHve MNpogeMoHCTpMpoOBaH  |3agmaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OWnbKM. HeyOoOBNEeTBOPUTENbHbIN| 4
BNafeHns MatepranoMm. |He3Ha4YMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIE [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHsbl
CMnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaTo4HbIE
NPUMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHMS U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO (KOHKPETHbIX 3a4aHU.
KOHKPETHbIX 3a4aHuI.
NabopaTopHble |O6opynoBaHWE 1 O6opynoBaHue n O6opynosaHue u O6opynoBaHue 1
pabotbl MeToAbl UICNOMNb30BaHbl |METOAb! NCMOMb30BaHbl [METOAbl YACTUYHO MeToAbl NCMOMb30BaHbI 2

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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MpekpacHo ocBoeH
NOHATUMHbIA annapar.
lMpooeMoHcTprpoBaH
BbICOKUI YPOBEHb

XopoLo 0cBoOeH
NOHATUMHbIA annapar.
[MpooeMoHcTpmpoBaH
XOPOLWWA YpOBEHb

OCBOEH YaCTUYHO.
[NoHnMaHne oTaenbHbIX
MONOXEeHnn n3
marepuana no Teme.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO cogepXaHne |TeMbl PacKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 3
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO. 5

lMoHnMaHue maTepmana
doparmMeHTapHoe unm
oTcyTCTBYeT. HeymeHue
popmynmpoBaTtb CBOU

CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB0O60OHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNNHBI, YCBOMWN
B3aMMOCBS3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NposBun
TBOpPYECKME
cnocobHoCTM B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMM
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMMor 3agaHus,
YCBOW/ OCHOBHY!O
nntepatypy,
PEKOMEH0BaHHYI0
nporpammorn
OMCUMNNWHBI, MoKasarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OUCUMNNINHE 1
CMocobeH K ux
caMocTosiTENbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHasnbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodoeccuu,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEpPaTypom,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B OTBETE
Ha aK3aMeHe 1 npw
BbINOMHEHNM
9K3aMeHaLUMOHHbIX
3aaaHuid, Ho obnanaet
HeobXx0ANUMbIMM
3HaHMAMU ONst NX
ycTpaHeHns noa
PYKOBOACTBOM
npenonasaTens.

NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe ymeHne (Xopolee ymeHme YMeHue ONCKYCCUOHHbIE
opMynMpoBaTh CBOU  |OOPMYNMpPOBaTb CBOM  |hOPMYIMPOBaTL CBOM  [MONIOXEHMSI.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
LNCKYCCUOHHbIE LMCKYCCUOHHbIe LNCKYCCUOHHbIE
MONOXEHMSI. MONOXEHUSI. MONOXEHMSI.

Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPorpaMMHOro
matepwana, nonycTun
NpVHUMNManbHble
owWwunbKM B BbINONHEHWUN
npeaycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuTeTa K
npogoeccroHarnbHom
nesitensHocTM 6e3
OMNONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

CemecTp 2

TekyLLU KOHTPONb
1. MMucbMeHHOe poMallHee 3agaHue
Tembl 1,2, 3,4,5,6,7,8

1. B HEKOTOpOWi TOYKE TPAEKTOPUUN OBUXEHUS MaTepuarnbHOM TOYKU 3aAaHbl paanyc KpMBU3Hel R=62 cM 1 CKOpOCTb

u=5,1 M/c. HainTn BennynHy HopManbHOro yckopeHus an (B M/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 npv cBo60AHOM NafeHunn ¢ BbicoTbl h=0,15 kKM B MOMEHT yaapa o 3eM/ito UMENo KMHETUYECKYLo
aHepruto T=2,5 k[ x. Haiitn paboty cunbl conpotueneHus Bosayxa Aconp.(s Ix).
4. MomeHT uHepumn Tena maccon m=1,5 kr oTHocutenbHo ocn CO, npoxoasiel Yepes LeHTP Macc, paseH 10=5,6 kr*m2.

Haitun MOMEHT nHepumu aT0ro Tena otHocuTenbHo ocn AQO , napannensHoit ocn CO 1 Haxodswencsa oT Hee Ha
pacctosiHum d=0,1M (B Kr*m2).
5. HainTtn penatmBucTckmini UMNynbC Yactumubl (B Kr*M/C), neTswein co ckopocTbio U = 0,957¢. Macca Yactuubl paBHa

Ctpannua 11 13 31.
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m=2,5 *10(-8) kr . (C -CKOpOCTb CBETa B Bakyyme)

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 ocu X, 3a spems At =2,3 ¢ npu koadpurumeHTe
ondppysum D= 12,3*10(-6) m2/c? (a=0,036 kr/m4).

8. Mpwu coobieHnm rasy konmyectsa Tennotel Q=4,25 kX BHYTPeHHSS aHeprus rasa ysennymnace Ha AU=3,24 k1 x.
Haritn paboty raza A (B kIx).

9. N'py3 mMaccoit m=>5 kr Ha NPy>XMHe COBEPLIAET 3aTyxatowme konebaHns, andcepeHLmnanbHoe ypaBHEHNE KOTOPbIX
numeet BUA: X"+23 *X'+A(2) *x=0. Hantn kosdodunumneHT conpoTueneHus cpebl r (B kr/c). (8=2,1c-1).

10. YpaBHeHue beryuieii 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 1,2,3,4,5,6,7,8

Tema 1.

1. Yto Ha3biBaeTCa MatepranbHOM TOYKON?

2. Y10 Takoe cuctema otcyeta?

3. Yto Takoe BekTOp NepemeweHuns?

4. Kakoe gBuxeHune HasblBaeTCs NOCTynaTtenbHbIM? BpalaTenbHbIM?

5. Haiite onpeneneHns BEKTOPOB CPeOHEN CKOPOCTU 1 CPeaHEro yCKOPEHNS, MTHOBEHHO CKOPOCTU Y1 MTHOBEHHOTO
yckopeHus. KakoBbl X HanpaBneHns?

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

mogynu?

7. BO3MOXHbI N ABMXEHMS, NPY KOTOPbIX OTCYTCTBYET HOPMarnbHOE YCKOpeHne? TaHreHumanbHoe yckopeHue?
MNpuBennTe npuMepbl.

8. UT0 HasbiBaeTCcs yrnoBor CKOPOCTbIO? YrNoBbIM yCKOpeHNeM? Kak onpeaensoTcs ux HanpasneHns?

9. KakoBa cBa3b Mexay MMHEAHbIMA 1 YrNOBbIMU BENNYNHAMUN?

10. [anTe onpeneneHune yrnoBo CKOPOCTMH.

Tewma 2.

1. Kakasi cuctema otcHeTta HasblBaeTcsa nHepumanbHoin? Movemy cuctema otcyeTa, cBa3aHHas ¢ 3eMnei, He
uHepumanbHa?

. YTo Takoe macca tena? Vimnynbc Tena? Yto oHM xapaktepusyoTt?

. Yto Takoe cmna? Kak ee MOXHO oxapakTepnsosaTb? Kakve BuAabl C1n paccMaTpmBatoTCs B MEXaHWKE?

. B yem 3aknioyaetcs npuHUMN HE3AaBUCUMOCTM OEVCTBMS CuUn?

. Cohopmynumpyiite 1, 2 n 3 3aKOHbI ANHAMUKM.

. YTO Ha3biBaeTCs LEHTPOM Macc CUCTEMbI MatepmanbHbiX Todek? Kak ABUXETCS LIEHTP MacC 3aMKHYTON CUCTEMbI?
. B yeMm paznnune mexay NoHATUAMY SHepPruu, paboTbl, MOWHOCTN?

. Kak Haiitn paboTty nepeMeHHon cunbl?

. Haiite onpeneneHus n npueeoute oopMysbl AN U3BECTHbLIX BUAOB MEXAHNYECKOWN SHEPTUN.

10. KakoBa cBs3b MeXAY CUNOW U NOTEHUMANbHON SHEpruen?

11. Yem 06yCcnoBneHo 3MeHEHWE NOTEHUMANBHOW SHEPrun?

Tema 3.

1. B 4eM 3ak/oyaeTcs 3aKOH CoXpaHeHns uMmnynsca? B kakux cnctemax oH BbinonHaeTca? MNoveMy oH sBnseTtcs
PyHOaMeHTaNbHbIM 32KOHOM NPUPOLAbI?

2. Kakvm cCBOMCTBOM NpPOCTpaHCTBA 06YCNOBNMBAETCS CMNPaBEL/IMBOCTb 3aKOHA COXPAHEHNS MMYNbca?

3. HeobxoaMMo N ycnosre 3aMKHYTOCTU CUCTEMBI /151 BEIMOMHEHWS 3aKOHA COXPaHEHWS MeXaHN4YecKol aHeprum?
4. B yem 3aknoyaeTcs 3akOH COXpaHEHNSt MEXAHNYECKON aHeprmn? IInsg Kakux CUCTEM OH BbINONHSAETCS?

5. B yem domanyeckas CylWHOCTb 3aKOHa COXPaHEHNS 1 NpeBpalleHns aHeprum? Noyemy oH aBnsetcs pyHaaMmeHTanbHbIM

O©oONO O~ WN

3aKOHOM Npupoab?

6. Yem otnnyaeTtcs abcontoTHO ynpyruii yaap ot abcontoTHO Heynpyroro?

7. Kak onpenennTb CKOpoCTU TeN NOCNE LieHTpanbHOro abcontoTHo ynpyroro yoapa? CneactBmeM Kakux 3akOHOB
SABNAIOTCS 9TW BblpaXeHns?

8. YT0 Takoe MOMEHT uHepuun Tena?

9. KakoBa ponb MOMeEHTa MHEepLMN BO BpalwaTebHOM ABUXEHUN?

10. BoiBegnTe coopMyny Afisi MOMEHTa UHepLMM 0bpyya.

11. CchopmynupyinTe n nosicHute Teopemy LWtenHepa.

12. KakoBa chopmyna ons KUHETUYECKON SHEPrum Tena, BpaLatollerocs BOKpyr HEMOABUXHON OCK, 1 Kak ee BbIBECTUN?
13. Y710 Ha3bIBaeTCA MOMEHTOM CUJIbl OTHOCUTENBHO HEMOABWXHON TOYKN? OTHOCUTENBHO HEMOLBUXHOM ocn? Kak
onpenensieTcs HanpasneHne MOMeHTa Cuibl?

14. Y10 Takoe MOMEHT UMNynbca MaTepuanbHOn To4kn? TBepaoro Tena? Kak onpenensietcs HanpasneHne BekTopa

AEKTPOHHBH
CtpaHnua 12 ns 31. Il YHHUBEPCHTET
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MOMEHTa umnynbca?

15. B 4eM 3akntoyaeTcs onsnyeckas CyLHOCTb 3aK0Ha COXpaHeHMs MOMeHTa nMnynbca? B kakux cuctemax oH
BbinonHsieTca? Mpuseante npuMepsl.

16. Kakvm CBOCTBOM CMMMETPUM NPOCTPAHCTBA 0OYCNOBAMBAETCSA CNPaBELIMBOCTb 3aKOHA COXPAHEHNSI MOMEHTA
umnynoca?

17. ConoctaBbTe OCHOBHbIE YPaBHEHNS AMHAMWKU NOCTYNAaTENbHOrO 1 BpallaTebHOro ABUXEHWIA, MPOKOMMEHTMPOBAB
NX aHanorumio.

Tema 4.

1. Kakoe BMXeHue Ha3biBaloT konebatenbHoiM? Kakue konebaHms HasbiBaloT CBOOOAHBIMN? BbIHYXAEHHBIMA?
MpvBeauTe npuMepsl.

2. Kakve konebaHus Ha3biBAT rapMOHNYECKMU? 3anvwinTte ypaBHEHNE rapMOHMYECKOro KonebaHus.

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

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

5. Yto noHumatoT nog ¢pasoli rapMoHn4eckoro konebaHus? (HayanbHon ¢oasoin?)

6. Kakoi MasTHVK Ha3bIBAeTCs MaTeMaTnyeckum? 3anvwmnte doopmynbl nepuoaa cBoboaHbIX KonebaHui
MaTeMaTNYeCKOoro MasTH1Ka 1 LMKINYECKOM YacToThl.

7. Kakoi MasiTHUK Ha3bIBAIOT MPYXMHHBIM MASiTHUKOM? 3anuwmnte oopMysbl Ans neprvona cBoboaHbIx konebaHuii n
LIMKIMYECKON YacTOTbl NPYXMHHOIO MasiTHrKa.

8. O6bSICHNTE NPOLLECC NPEBPALLEHNS SHEPrMN NMPY FAPMOHNYECKOM KONebaTenbHOM ABVMXEHUN Ha NpuMepe
NPY>XWHHOMO UN MaTEMATMYECKOro MasiTHMKa.

9. Kak onpegnensietcs nonHas MexaHW4eckasi SHeprus rapMoHUYeckn Konebniowerocs Tena B MOMEHTbI ero NPOXoXAeHUs

TOYKM PABHOBECUS M KPAMHUX TOYEK ABUXEHNS?

10. Moyemy B peanbHbIx ycnoBusix cBo6oOHbIE KonebaHns MasTHUKA 3aTyxarT? [Npu Kakmx ycnoBusix konebaHus MoryT
cTaTb HesaTyxaowummn?

11. Y10 NOHMMAIOT NOL MEXaHMYECKUM pe30oHaHcoM? KakoBo ycnoBme HacTynneHns pe3oHaHca?

12. Kakoi npouecc HasbiBaeTCs BOMHOW??

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

14.410 Takoe BOHOBOW (OPOHT? BONHOBAs MOBEPXHOCTH?

15. Uto HasbiBaeTcs ANNHOM BONHbLI? KakoBa CBA3b MEXAY ANNHON BOMHbI, CKOPOCTbIO 1 Nepnoaom?

16. Y10 Takoe BONHOBOE 4MCNO? (pa3oBasi CKOPOCTb BOSHbI?

17. B yem 3aknovaeTcsa omamyeckuin cMmbicn Bektopa Ymosa?

18. Kakas BonHa siBnsieTcsi 6eryieil, rapMoOHUYECKOWA, NNOCKOM, CEPUHECKOn?

19. YT0 Takoe 3BYKOBbIE BOMHbI? 3BYKOBbIE BOMHbI B BO34yXe MNPOAO/bHbIE UK nonepeyHble? MNMovemy?

20. MoxeT n1 3ByK pacnpoCTpaHsATbCS B BaKyyme?

21. Yt0 3HauuT, 4To KONebaHUs B BONHAX NPOUCXOAST B OAMHAKOBLIX (dasax, NpoTnBogasax, co caBurom pas?

22. B yeM prsmyeckas CyWwHOCTb MEXAHNYECKOro NPMHLUMMNA OTHOCUTENBHOCTN?

23. B 4eM 3aknto4aeTcs NpaBuio CIOXEHUs CKOPOCTEN B KNaCCMYeCKoW MexaHuke?

24. KakoBbl NPUYMHblI BO3HWKHOBEHWNS CNELManbHON TEOPUN OTHOCUMTENLHOCTA ?

25. B yeM 3akntoyatoTcs ocHOBHble noctynatbl CTO?

26. 3aBNCUT NN OT CKOPOCTU ABUXEHUS CUCTEMbI OTCYETA CKOPOCTb: Tena? ceeta?

27. 3anuwmnTte 1 NPOKOMMEHTUPYITe npeobpasosaHus JlopeHua. [Mpu kakmx yCnoBumsix OHW NEPEXOLNAT B Npeobpa3oBaHus

ranunesa?

28. Kakoi1 BblBOA, 0 NpOCTPaHCTBE M BPEMEHW MOXHO caenaTtbh Ha OCHoBe npeobpasoBaHuii JlopeHua?

29. OHoBpeMeHHbI N cobbiTus B cucteMe K', ecnmn B cucteme K oHY mpomcxoasit B OLHON TOUKE U OLHOBPEMEHHDI? B
cucTteme K cobbiTnsi pa3obuieHsl, Ho 0IHOBpeMeHHbI? OB0CHYIiTe OTBET.

30. Kakne cneacTtsums BbITEKAOT 13 cneumanbHom Teopun OTHOCUTENbHOCTW ON14 pa3MepoB Ten U ANnTe/ibHOCTU cobbITLiA
B

pasHbIX cucTeMax otcyeTa?

31. Npu Kakow CKOPOCTM OBUXEHUS PENATUBUCTCKOE COKPALLEHNE ONNHbI OBMXYLWErocs Tena coctaBnt 25 %7?

32. B yem cocTonT napanokc 6NM3HELLOB 1 KaK €ro paspewmnTs?

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

34. Kak onpenensietcs UHTepBan Mexay cobbitnamm?

35. Kakoii B nMeeT OCHOBHOW 3aKOH PENATUBUCTCKOW AMHAMUKA? YeM OH OTNnYaeTcs OT OCHOBHOIrO 3aKoHa
HbIOTOHOBCKOM MEXaHWUKN?

36. B 4eM 3aknoyaeTcs 3aKOH COXpaHeHUst PensiTMBUCTCKOro uMnynsca?

37. Kak BblpaxaeTtcs KUHeTNYecKas S3Heprust B pensiTuBUCTCKOM MexaHuke?

38. Mpun kakoM ycnosum pensaTMBNCTCKas opmyna ans KMHETUYECKOW SHEPrum NepexoamnT B Knaccuyeckyto goopmyny?
39. Cchopmynmpyiite 1 3anmwmTe 3aKOH B3anMOCBSA3M Macchl 1 aHeprun. B yem ero cpusmueckas cywHocTb? MNprneennte

am PAEKTPOHHBH
CtpaHnua 13 ns 31. Il YHHUBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



Mporpamma avcumnnmHel "dunamnka"; 15.03.05 "KoHCTpYKTOPCKO-TEXHONOrMYeckoe obecrneyeHe MawmnmHOCTPOUTENbHbLIX MPOU3BOACTB".

NprMepbl ero 3KCNepPUMEHTaNbHOro NOATBEPXAEHNS.
Tema 5.

1. lMoyeMy TepMOONHAMUYECKUIA N CTATUCTUYECKMIA (MONEKYNSPHO-KUHETUYECKMIA) METOLbI MCCNEOOBAHNS
MaKpOCKOMUYECKMNX CUCTEM Ka4eCTBEHHO PasfnyHbl 1 B3aMMHO AONONHSIOT Apyr Apyra?

2. [aiite onpeneneHve 1 Mons BelwecTsa.

3. YTo Takoe TepMoaMHamMmnyeckme napameTpbl? Kakme TepMoanHaMuyeckne napameTpbl BaM U3BECTHbLI?

4. Kak 06bsicHUTb 3akoH boling ? MaproTTa ¢ TOYKM 3pEHUst MONEKYNSIPHO-KMHETUYECKO Teopun?

5. KakvMu 3akoHaMu onmncbIBaOTCS N306apHbIE U N30XOPHbIE NPOLECCHI?

6. KakoB douaunyeckunii cMbicn NocTosiHHOW ABoranpo?

7. Mpun HEKOTOPbIX 3HAYEHMSIX TeMNepaTypbl U faBneHUs a30T KONMYECTBOM BelecTBa 1 Mofb 3aHUMaeT 0b6bem 20 .
Kakoi 06beM npu 3TUX Xe YCNOBUSIX 3aliMeT BOLOPO KONMYECTBOM BelwecTea 1 Monb?

8. B uem 3akniovaeTcs MONekynsapHO-KMHETUYeCKoe TONKOBaHMe aBneHns rasa?

9. B yem 3akniovaeTCcs MONEKYNSAPHO-KMHETUYECKOE TONKOBaHNE TEPMOAMHAMNYECKON TeMnepaTtypbl?

10. MNMpuBeonTe pasnmyHble OOPMbI 3aMMCK YPABHEHNS COCTOSHUS MAeanbHOro rasa (ypaBHeHus
KnanenpoHa-MeHgeneesa).

Tema 6.

. 3aBUCUT N1 cpelHsa onnHa ceoboaHoro npobera Monekyn oT TeMnepatypbl rasa?

. Kak nameHuntcs cpegHss nonvHa csoboaHoro npobera MoOnekyn ¢ yBenmyeHMeM AaBneHus?

. B yem cywHocTb sBneHuii nepeHoca? KakoBbl OHW M NPY KakKuX YCNOBUSX BO3HUKAKOT?

. ObBbACHNTE PN3MYECKYIO CYLLHOCTb 3aKOHOB dypbe, Puka, HbloToHa.

KakoB ¢omamnueckuii cMbicn pacnpeneneHns Monekyn no CKOpPoCcTamM? no sHeprusam?

. Kak, 3Has doyHKLMIO pacnpeneneHns Monekyn no CKOPOCTSAM, NEPEnTr K coyHKLMN pacnpeneneHns no sHeprunsam?
. Kak onpegnensietcs Hanbonee BeposiTHasi CKOPOCTb? CPedHsisi CKOPOCTb?

. Bo ckonbko pas u kak M3MEeHNTCS CpenHAs CKOPOCTb ABUXEHNS MONEKYN Npu Nepexone oT kmcnopoga K Bogopony?
. B uem cyTb pacnpeneneHuns bonbumaHa?

10. B 4ém cyTb pacnpenenerHma Makcsenna?

Tema 7.

1. YTo Takoe BHYTPEHHSS SHEPrus naeanbHOro rasa? B pesynbtare kakmx NpoLEeCCOB MOXET U3MEHATLCS BHYTPEHHSSA
9HEPrmusa cMcTembl?

2. B ueM 3aknoyaeTcs reoMeTpuyeckuii cMoicn paboTbl?

3. B 4eM cyTb 3akoHa bonbLMaHa 0 paBHoOpacnpeneneHny sHeprum no cTeneHsM ceoboapl Monekyn?

4. Movemy konebaTenbHas cteneHb cBoboabl obnanaet BaBoe 6onblueit s3Heprueit, Yyem noctyrnaTtenbHas u
BpawarenbHas?

5. Uto Takoe TennoemkocTb? Kakas na tennoemkoctein ? CV nnu Cp ? 6onblue 1 nodemy?

6. Yemy paBHa paboTa u3obapHoro pacwmpeHms 1 Monb naeanbHOro rasa npu HarpesaHum Ha 1 K?

7. HarpeBaetcsa nnn oxnaxnaetcs uaeanbHblli ras, eCnv OH paclumpseTcs Npy NoCTOAHHOM AaBNEHNN?

8. Temnepartypa rasa B UMAMHAPE NOCTOSAHHA. 3anuwmnTe Ha OCHOBE NEPBOro Havana TeEPMOAMHAMUKM COOTHOLEHNE
MeX [y COOOLEHHbIM KONMYECTBOM TEMNOThI U COBEPLIEHHOI paboToiA.

9. a3 nepexoamT U3 OOHOro 1 TOrO Xe HavyanbHOro COCTOAHMSA 1 B OOHO 1 TO XX€e KOHEYHOE COCTOSHME 2 B peaynbTarte
cnenytowmx NpoLEeccoB: a) n3oTepmmnyeckoro; 6) M3obapHoro; B) N30XOPHOro. PaccMoTpeB aTu npoLecchl Fpadnyecku,
nokaxuTe: 1) B KakoM npotiecce paboTa paclumpeHns MakcMManbHa; 2) Koraa rady cooblaeTcs MakcumanbHoe
KONMYEeCTBO TEMMOThI.

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

11. Kak u3ameHuTCs Temneparypa rasa npu ero agnabatHom cxatmmn?

Tema 8.

1. YeM oTAnyatoTCcs NpsSiMOi U 0BpaTHbIA Lnknbl? ['ae OHW NCNoNb3yTCs?

2. Yem otnnyatotcs obpatumble 1 HeobpaTyMble npolecchl? MNoyeMy Bce peanbHble NpoLecchl HeobpaTuMb!?

3. BoaMoXeH nv npouecc, Npu KOTOPOM TEMNOTa, B3sSTas OT HArpeBatens, NoNHOCTbIO Npeobpasyetcs B paboTty?

4. B kakOoM HanpaeneHUn MOXET U3MEHATLCA SHTPOMMS 3aMKHYTON cUCTeMbI? He3aMKHYTOW CUCTEMbI?

5. [aiite noHATME SHTpONUU (ONpeaeneHne, pa3MepHOCTb 1 MaTeEMaTUYeCKOoe BblpaXeHne SHTPOMWKN 418 Pa3NnYHbIX
npoLEeccos).

6. M306pasuTe B cucteme koopamHat T, S n3otepMuyeckunin n aguabatHblli IPOLECCHI.

7. NMpencTtasus umkn KapHo Ha guarpamme p, V rpadouyecku, ykaxute, Kakoi nnowanbio onpenensietcs: 1) pabora,
CoBeplIeHHas Hah rasom; 2) paboTa, COBepLUEHHAs CaMM PaCWMPSIOLMMCS Fa30M.

8. MNpencTtasbTte rpacuyeckm umkn KapHo B nepemeHHbix T, S.

9. KakoB kputepuii pasnmyHbixX arperatHbix COCTOSHUIA BewecTsa?

10. Yem oTnMyaoTCa peanbHble rasbl OT naeanbHbIX?

11. 3anuwmnTte 1 npoaHanuanpyinTe ypasHeHne BaH-pgep-Baanbca ons 1 Mmons rasa; ons npom3BosIbHOMO KONMYeCTsa
BelecTBa.

12. KakoB cMbicn nonpasok npu BbiBoAe ypaBHeHNs BaH-nep-Baanbca?

13. MoueMy neperpeTas XUOKOCTb U NEPEChIWEHHbIA Nap SBASOTCA MeTacTabuibHbIMU COCTOSIHAAMA?

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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3aver

Bonpochl k 3averty:

1. TpaekTtopus. MNMepemeweHune. CkopocTb. CKOPOCTb B AEKaPTOBOM CUCTEME KOOPLAMHAT.

2. CkopocTb. CKOpOCTb B NONSIPHOW CUCTEME KOOPAMHAT.

3. Ckopoctb. CpenHas ckopocTb. MNpoiaeHHbIl NyTh.

4. YckopeHue. YCKOpeHne B 0eKapToBOV CUCTEME KOOPAMHAT.

5. YckopeHue. YckopeHme B CrcTemMe KOOPAUHAT, CBA3aHHON C ABUXYLLENCS TOHKOW.

6. Yron nosopoTa. Yrnoeas ckopocTb. CBA3b NMHERHON 1 YyrNOBOW CKOPOCTK. YINOBOE YCKOPEHUE.
7. OnHammka matepuranbHOi To4KnN. 3akoHbl HbloToHa.

8. dunHamuka tBepaoro Tena. LleHtp macc.

9. 3akoH OBMXEHMS LeHTpa Macc.

10. PaboTa B MEXAHMKE.

11. KuHeTtnyeckas n noteHUumanbHas aHepruu.

12. OCHOBHOE ypaBHEHNE ANHAMKKM BpalLaTENbHOro ABMXEHNS TBEPAOro Tena 03HOCUTENbHO HEMOABUXHOM TOYKN .
13. OCHOBHOE ypaBHEHMNE OMHAMKKMX BpalaTENbHOrO ABMXEHMS TBEPOOro TeNa OTHOCUTENbHO HEMOABUXHOMN OCK.
14. MOMEHT Cusibl, MOMEHT UMMYNbCa, MOMEHT MHepumMun. KuHeTnyeckas sHeprus spaliarolerocs tena.
15. 3akoHbl CoxpaHeHns (MMnynbca, SHEPrM, MOMEHTA UMMYNbCA).

16. MNMpeobpasoBaHus koopauHat [Manunes. MpuHumn oTHocuTenbHoCTU Manunes

17. MocTynatbl OiiHWTelHA. MNpeobpa3oBaHus koopanHart JlopeHua.

18. [1nMHa 1 NpoMeXyTOK BPEMEHW B PENATUBUCTCKOW MEXaHMKE.

19. MNoHATME 0OHOBPEMEHHOCTUN B PENATUBMUCTCKON MEXaHMKE.

20.PenatTuBncTCKMiA 3aKOH CNOXEHMS CKOPOCTEN.

21.0OCHOBbI PENATUBUCTCKON AUHAMUKM.

22. B3anMoCBS3b MacChl U 3HEPTUM B PENSATUBUCTCKON MEXAHUKE.

23. CBoboAHble rapMoHUYeckmne konebaHms

24. 3aTyxaowme MexaHnyeckne konebaHms

25. BblHy>X1eHHble MexaHu4Yeckne konebaHums

26. MNpoaonbHble 1 NONEPEYHbIE BOMHbI

27. YpaBHeHUe BOMHbI.

28. das3oBas CKOPOCTb BOMHbI

29. OHeprus BonHbl. CTOsiUME BOMHbI.

30. Ctatmctnyecknii 1 TepMoaNHAMNYECKUIA MeTOObl UCCNeoBaHus.

31. OcHOBHOE ypaBHEHME MONEKYNSAPHO-KMHETUYECKOI Teopum (BblBOL).

32. CpenHekBanpaTMyHas ckopocTb. PUINYECKNI CMbICH

TEPMOLAMHAMNYECKON TeMnepartypsbl.

33.Yucno creneHein cBoboabl MOnekyn. 3aKOH PAaBHOMEPHOIO PacnpeneneHnst 3Heprum no Yicnam cteneHein csobombl
MOnNEeKy.

34. 3aKkoH pacnpeneneHus MONekyn no CKopocTaMm (pacnpeneneHvne Makceenna).

35. PacnpeneneHue BonbumaHa. BapomeTpryeckas goopmyna.

36. BHyTpeHHsist aHeprusi. Tennota n paboTta B TePMOOMHAMUKE.

37. lNepBoe Ha4yano TeEPMOAUHAMUKKM 1 €r0 MPUMEHEHNE K N30XOPNYECKOMY MpoLeccy.

38. MNepBoe Ha4yano TepMoLMHAMUKU 1 ero MpUMeHeHne K n3obapuyeckomy npoueccy. Pranyeckmii cMbicn
yHMBEpCcanbHOW ra3oBo NOCTOSHHOM.

39. lNepBoe Ha4yano TEPMOANHAMUMKM 1 €r0 MPUMEHEHNE K U30TEPMNYECKOMY NPOLLECCY.

40. MepBoe Ha4ano TepMOANHAMUKM 1 €r0 NPUMEHeHWe K aanabaTmieckomy npoLeccy.

41. SppekTnBHbIA anameTp. CpenHsia anvHa ceoboaHoro npobera Monekyn. Bpems penakcaumm.
42. SlBneHune ondpdpysnn. 3akoH Puka.

43. SlBneHne TennonpoBoAHOCTM. 3akoH Pypbe.

44. $lBneHne BHYTPEHHEro TpeHus.

45. Kpyroeble npouecchl. K.I[1.[. Tennosoi 1 XxonoannbHON MaWnHbI.

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

47. lNepsas n sTopas Teopema KapHo. TepmoamHammyeckas wkana remneparyp.

48. lNpuseneHHasa TennoTta. YpasHeHue Knayauyca.

49. OHTponus. CeoncTea SHTPOMUU.

50.9HTpONMS noeansbHOro rasa.

51.Btopoe Havano TepMoanHaMuKK.

52. CTaTncTnyecKkuii CMbICN BTOPOro Havyana TepMoavHaMuKU.

53. PeanbHble rasbi.

54. YpasHeHve BaH-pep-Baanbca. Nonpaeku BaH-gep-Baanbca.

Cemectp 3
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Mporpamma avcumnnmHel "dunamnka"; 15.03.05 "KoHCTpYKTOPCKO-TEXHONOrMYeckoe obecrneyeHe MawmnmHOCTPOUTENbHbLIX MPOU3BOACTB".

Tekywuin KOHTPONb

1. NMucbMeHHOe poMallHee 3apaHue

Tembl 9, 10, 11,12, 13, 14, 15, 16, 17

1. B anekTpn4eckoM none pacnonoxXeHbl ABe OANHaKOBble nnowanku 1 1 2, npuyem anektpuyeckoe none E
nepneHanKynsapHo K 1 nnowanke, a nnowagka 2 pacnonoxeHa nog yrnom 10 rpagycos k nnowanke 1. Haitn oTHoweHue

noTokos BekTopos E1 k E2.

2. Hanpsi>xeHHOCTb anekTpu4eckoro nons B ctekne (€ = 7) pasHa E=1,5 kB/M. Halitn anektpuyeckoe cmelenune D
(HKn/M2 ).

3. KoHpeHcaTtop emkocTbio C=2,5 MkdD nMeeT pasHocTb noTeHumanos Ag= 50 B. HYemy paBeH 3apsia koHAaeHcaTopa (B
MKkKn)?

4. Hantu aHeprwio B3anmogenctensg W (s [1x) Tpex oamHakosbix 3apsnos g=1,5 MkKn, pacnonoxeHHbix B BeplmHax
PaBHOCTOPOHHEr0 TPeyrofibHUKa CO CTOPOHOM a=2,1 MM.

5. Havitn mowHocTb P (B BT), Boloensemyto Ha conpotusneHn R=100 Om npu HanpsxeHun Ha Hem U=60 B.

6. B MarHuTHOEe none uHaykuun B=10MTn nepneHankynsipHO CUNOBbIM IMHMUAM BNETaeT SNEKTPOH CO CKOPOCTbIO U=10
Mwm/c. YeMmy paseH pagmyc OKpYy>XHOCTW, ONMUCbIBAEMOW SNEKTPOHOM?

7. Makportoku 11=1,5A, 12=3,8A n mukpoTok 13=0,1 A co3paloT MarH1THOe none. Haitn umpkynsumio Bektopa
HanpsXeHHOCTU MarHUTHOro nons (B A) No 3aMKHYTOMY KOHTYpy L.

8. B konebatenbHoM KOHTYpe 3apsa Ha obknankax KoHaeHcaTopa U3MeHsieTes no 3akoHy:gq=13,5 exp(-pt) cos(wt+1,57)
(Kn), roe B=15¢-1, w=230 pag/c. HainiTn gobpoTHOCTb 3TOro KoHTypa Q .

9. B konebatenbHOM KOHTYpPE C MHAYKTUBHOCTbIO L= 4MKIH crMna Toka n3MeHsieTcsl No 3akoHy 1=2+5+t (MA). Yemy paBHa
9[C MHIOYKLUN B KOHTYpe?

10. Hanps>XXeHHOCTb 9NeKTPUYECKOro Nons aN1eKTPOMarHATHON BOMHbI B BakyyMe U3MEHSIETCS NO 3aKOHY:

E=Eo cos(wt-kx+0,54), roe k=2+10(4) M-1 Hantv gavHy A (B MM) 31€KTPOMarHUTHOW BOJHbI.

2. NabopartopHbie paboTbl

Tembl 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26

3aHatue 1. labopaTtopHas pabota €1. M3yyeHne pacnpeneneHmst MarHuTHOro nonst BAOSMb OCY ConeHomaa.

3aHsTue 2. JlabopatopHas pabota €2. OnpeneneHne ropmsoHTaNbHOV COCTaBNSIOWER MarHUTHOW UHOYKLWM
MarHMTHOro Nons 3eMnu.

3aHsitne 3. JlabopatopHas paboTta €3. M3yyeHne saTyxatowmx konedaHumii.

3aHsiTue 4. [labopatopHas pabota €4. 3y4eHne cobCcTBEHHbIX KonebaHuii CTPYHbI.

3aHaTue 5. NlabopaTtopHas pabota €5. M3yyeHne amcppakumm ceeta.

3aHsiTue 6. JlabopatopHas paboTta €6. 13yyeHne 3aKOHOB TEMNOBOrO U3NYYeHNS.

3aHsiTne 7. JlabopatopHas pabota €7 3ydeHne siBneHns MHTepepeHunm

3aHsTue 8. JlabopatopHasi pabota €8. IkcneprMeHTanbHOe NOATBEPXAEHNE NocTynaToB bopa.

3ansitue 9. JlabopatopHas paboTta €9. NamMepeHne CkOpOCTH CBeTa C MOMOLLbIO NTA3EPHOr0 CEHCOPA ABUXEHUS .
3aHsitne 10. JlabopaTopHas pabota €10. N3yyeHne sBneHnst poToagogpekTa.

3. YcTHbIN onpoc

Tembl 9, 10, 11,12, 13, 14, 15, 16, 17

Tema 9.

1. Ccoopmynupyiite 3aKOH COXpaHeHuns 3apsaa.

2. 3anuwnTe, CHOPMyNUPYinTe N 06BACHUTE 3aKOH KynoHa.

3. Kakne nons Ha3biBalOT 9NeKTPOCTATUYECKMMMN?

4. Y10 Takoe HaNpPSXEHHOCTb 3NeKTPOCTaTNYECKOro nons?

5. Kak HanpasneH BeKTop Hanps>XeHHOCTW Nons To4Ye4HbIx 3apanos? EguHuua HanpsxeHHoctu B CU?

6. Yto Takoe notok BekTopa ? EauHnua ero 8 CAN?

7. YeMy paBHa HanpsixXeHHOCTb nonst 60/bLoi paBHOMEPHO 3apsiXeHHOW nnockocTn? Kak HanpasneH BeKTop
HanpPs>XXeHHOCTW NONS 3TOW NAOCKOCTN?

8. B uem 3akniovaeTcs ouanyecknii CMbicn TeopeMbl [Taycca ong anekTpocTatuyeckoro nons B Bakyyme?

9. Yto Takoe NuHeHas, NOBEPXHOCTHAs 1 06 beMHasi MNOTHOCTU 3apsaoB?

10. Kak nokasarb, Y4TO 9NeKTPOCTaTUYECKOE NOone SBNSETCA NOTEHUMANbHbIM?

11. Y10 Ha3bIBaeTCH LMPKYNSaUMERn BEKTOPA HANPSXEHHOCTN?

12. Navite onpenenexHve noTeHumana gaHHoW TOYKM 3NeKTPOCTaTMHeCKOro nons U pasHocTy NOTEHUNANOB ABYX TOYEK
nons. Kakoebl UX e ANHWLbI?

13. Npuseante rpadukn 3asucmumocTern E(X) n ¢(x) ons paBHOMEPHO 3apsXXeHHON cdoeprnyeckon nosepxHocTu. Jante
nx 06 bACHEHUE U 06OCHOBAHME.

14. KakoBa CBA3b MeXAy HanpsXXeHHOCTbIO U MOTEHLUMANOM 3NeKTpocTaTnyeckoro nons? Boieeaute ee u o6bsicHMTE.
KakoB ¢omaunyecknii CMbIC 9TUX MOHATUIA?

15. Yemy paBHa paboTa no nepemelleHunto 3apsana Booib 3KBUMNOTEHUMANIbHO NMOBEPXHOCTA?

16. Kakne BewecTBa ABNAOTCA NPOBOAHMKAMU? YeMy paBHO anekTprnyeckoe none BHyTpy NposoaHunka? Y ero
NMOBEPXHOCTN?

3AE
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Tema 10.

1. DnekTpNYECKMA AUNONb MOMELLEH BHYTPb 3aMKHYTOM noBepxHocTu. Kakos notok ®E ckBO3b 3Ty NOBEPXHOCTL?

2. YeMy paBHO OTHOLWEHWE HAMPSAXEHHOCTEN NEKTPOCTATMYECKUX NONEN B TOUKE A, nexallein Ha NpoLOIXEHMN OCH
aunons, n B Todke B, nexalwen Ha nepneHaukynspe, npoxoasiiem Yyepes cepeamnny O ocu atoro gunons, ecnn OA=0B.
. Y10 Takoe nonsapmn3oBaHHOCTL?

. YTo nokasbiBaeT AN3NEKTpUYECKas NPOHNLAEMOCTb Cpenbl?

. Kak cBsizaHbl Mexay coboil AManekTpuyeckne NPoHNLAEMOCTb CPeLbl 1 BOCMPUMMYMBOCTL BeLeCTBa?

. B yem pasnunyvne nonspmusaummn naneKTpUKoB C NONSPHLIMUA N HENOASIPHBIMK MONEeKynammn?

. Kak onpegnensietcsa BekTop anekTprnyeckoro cMeleHmsa? Yto oH xapaktepumayeT?

. Cohopmynumpyiite Teopemy Maycca ons anekTpocTaTMyecKkoro nons B AUaNeKTpurke.

. Tpy 0anHaKkoBbIX KOHAEHCaTOpa OAMH pa3 coeanHeHbl NocneaoBaTtenbHo, Apyrov ? napannenbHo. Bo ckonbko pas u
Korza eMkocTb 6atapeu bynet 6onbe?

10. BoiBeonTe hopMynbl ANst SHEPTUM 3aPSKEHHOr0 KOHAEHCATOPa, Bbipaxas ee Yepes 3apsn Ha obknaakax
KOHIeHcaTopa 1 Yepes HanpPsXeHHOCTb MOons.

Tema 11.

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

2. HazoBuTe ycnoBms BO3HUKHOBEHWS W CYLLECTBOBAHMS 9EKTPUYECKOr0 TOKa.

3. Yto Takoe cTopoHHMe cunbl? Kakosa nx npupoaa?

4. B yem 3akntovaeTcsa oM3nNHeCKuii CMbICN ANEKTPOOBUXYLLEA CUnbl, AENCTBYIOWEN B LENn? HanpsXeHns? pasHocTu
noteHumnanos?

5. MoueMy HanpsixeHne siBnseTcst 0606WeHHbIM MOHATUEM PA3HOCTW NOTEHLMAN0B?

6. MNosicHUTe PUN3NYECKMA CMbICN 3NEKTPOABUXYLLEN CUITbl, PA3HOCTV NOTEHLIMANOB N HAMPSXEHNS Ha yHacTke
3MEKTPUYECKON Lenu.

7. YeM onpenensertca anekTpmyeckoe ConpoTnBAEHME NPOBOLHMKOB?

8. KakoBa cBA3b Mexay COnpOTUBNEHNEM U MPOBOAUMOCTbIO, YAENbHBIM CONPOTUBNEHNEM W YAENBbHON NPOBOANMOCTBIO?

O© oo NOO O W

9. BoiBegmte 3akoH Oma B andpcpepeHumnanbHom ghopme.

10. BoiBeante 3akoH [xoyns ? JleHua B andodoepeHumansHom doopme.

11. MpoaHannampyiite 0606LWeHHbI 3akoH OMa. Kakue 4YacTHble 3aKOHbI MOXHO M3 HEro nony4nts?

Tema 12.

1. Kakue yactuubl SBASAIOTCS HOCUTENSMU SNEKTPUYECKOro Toka B MeTannax? Kakosbl X xapaktepucTmku?

2. KakoBbl ocHOBHble uaen teopun Lpyne - llopeHua?

3. CpaBHMTE NOPAKOK CPELHUX CKOPOCTEN TEMNOBOrO 1 YNOPAAOYEHHOr0 ABMUXEHUS 3NEKTPOHOB B MeTanniax (npw
yCnoBusix, 61n3KUX K HopMasbHbIM 1 PUEMNIEMBIM B 3NEKTPOTEXHUKE).

4. BoiBegute 3akoHbl OMa n [xoynsa - JleHua B andodpepeHumanbHon doopme.

5. B yem 3akniovaeTcs ouanyYecknii CMbICN YAENbHOW TENNOBOWM MOWHOCTH TOKa?

6. Kak knaccuyeckas Teopusi NpoBOAMMOCTN METANNIOB 06 BSCHSET 3aBUCMMOCTb COMPOTMBIEHUS] METANIOB OT
Temneparypbl?

7. B yem 3aknioyaroTcsa TPyOHOCTU 3EMEHTAPHOW KNacCHYeCKon Teopmmn 3NeKTponpoBoAHOCTM MeTannos? Kakosbl
rpaHnLbl ee NPUMEHNMOCTIN?

8. Uto HasblBatoT paboToii Bbixoaa 3n1eKTpoHa?

9. Kakum 06pa3oM MOXHO BbipBaTb 9MEKTPOHbI U3 XonoaHoro katoga? Kak HasbiBaeTcsl 910 siBneHune?

10. K kakomy Tvny ra3oBoro paspsna OTHOCUTCS MOMHNS?

11. OxapakTepuayiiTe NPoLEeCChl MOHU3aUUM U pekoMbuHaLmu.

12. B 4eM 0TnMYME CaMOCTOSATENBHOIO ra3oBoOro paspsiaa o1 HecaMocTosaTENbHOro? KakoBsbl yCnoBus, HeobxoaMMble Ans

€ro ocywecTBneHmsa?

Tema 13.

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 OpUeHTMPOBaHbI IMHAWM MarHUTHOW MHAYKUMM NONS NPSAMOro Toka?
4. 3anucas 3akoH bro ? Caeapa ? Jlannaca, 06bsicHUTE ero oU3n4YecKuii CMbICH.

5. Paccuutante, npumeHas 3akoH buo ?Casapa ?/lannaca, MarHUTHoOe none npsiMoro Toka;

6. PaccuutaiTte, npumeHss 3akoH buo ?Casapa ?/lannaca, MarHuTHoe none

B LEHTPE KPYroBOro NpoBOAHMKA C TOKOM.

7.Kak B3anmoneicTBytoT iBa 6ECKOHEYHbIX NPSMONUHERHBIX NMPOBOLHMKA C TOKAMU OAMHAKOBO HanpaBneHHbIX?
NPOTMBONONOXHO HaNpasieHHbIX?. HayepTuTe pUCyHOK C yKkasaHuem cun.

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

9. YeMmy paBHO 4YMCNOBOE 3HAYEHWNE MArHUTHOWM MOCTOSAHHOWA.

10. CchopMynunpyinTe TEOPEMY O LIMPKYNALMM BEKTOPA MArHUTHOM MHAOYKUMKN ?

11. Kakori BbIBO4, MOXHO caenatb, CpaBHUBAS LMPKYNSLNIO BEKTOPOB 1 7
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12. Kakas Teopema [okasblBaeT BUXPEBOW xapakTep MarHNTHoro nonsa? Kak oHa coopmynupyetca?

13. lNo4yeMy MarHUTHOE nosne SABNSAETCS BUXPEBLIM?

14. Vicnonb3yst TeopeMy 0 LMPKYNSILUM BEKTOPA MAarHUTHOW MHOYKLUMW , pacCyYUTainTe MarHUTHOE none Topounaa.

15. YTo Ha3bIBalOT MOTOKOM BEKTOPA MarHUTHOM MHAyKUMn? 3anuwute Teopemy Maycca Ansi MarHWTHOro nosisl, 06 bSCHUB

ee PN3NYeCKNn CMbICH.

16. Kakas dpmanyeckasi BenmymHa Bblpaxaetcs B Bebepax? Laiite onpeneneHue Bebepa.

Tema 14.

1. MoyeMy OBUXYLWIMIACSA 3apsg N0 CBOUM MarHUTHbIM CBONCTBAM 9KBUBANEHTEH 3NEMEHTY Toka?

2. YeMmy paBHa 1 Kak HanpasneHa cvna, OeriCTBYIoWas Ha OTpMLATENbHbBIA 9NEKTPUYECKUA 3apsa, ABUXYLWMACS B
MarHMTHOM none?

3. Yemy paBHa paboTa cunbl JTopeHua npu OBUXEHUM NPOTOHA B MarH1THoOM none? OTeeT 060CHOBATH.

4. Kak 6ynet oBuratbCs 3apsXeHHas YacTvua, BieTeBlas B OGHOPOLHOE MarHWTHOE None noj yrioM K BeKTopy ?

5. Y10 gBnseTcs NpnynHOn BO3HUKHOBEHNS S0C nHayKumm B 3aMKHYTOM NpoBoAsieM KOHType? OT Yero u kak 3aBucut
O/[C nHAayKuMmn, BO3HMKaOWas B KOHTYpe?

6. B yem 3aknioyaeTcs aBneHne anekTpoMarHUTHOM nHaykummn? NpoaHanuavpyite onbiTbl Papanes.

7. MoueMy ans obHApyXeHNS MHAYKLMOHHOIO TOKa Nyylle NCNonb30BaTh 3aMKHYThIV NPOBOAHUK B BUAE KATYLWKW, a HE B
BUAE OLHOro BMTKa nposona?

8. Cdhopmynupyite npasuno JleHua, nponnniocTpupoBas ero npuMepamu.

Kak HanpaBneH NHAYKLUNOHHBIA TOK?

9. MNokaxwTe, 4TO 3aKOH Papanes ecTb CNeACcTBME 3aKOHA COXPAHEHUS SHEPTUN.

10. Kakosa npupona 9C anekTpoMarHMTHON MHAYKUNN?

11. BoiBeoute BbipaxeHue gns SC nHOyKUUM B NAOCKON pamke, paBHOMEPHO BpallaroWwencs B 04HOPOAHOM MarHMTHOM

none. 3a c4eT 4ero ee MOXHO YBenmM4uTb?

12. Y710 Takoe BMxpeBble TOKM? BpeaHbl OHM 1Ny NonesHbl?

13. MNoyeMy cepaeyHrKM TPaHCOPMATOPOB HE AeNatoT CrIOWHbLIMA?

14. B 4em 3akni0Ha0TCa SABNEHNS CAMONHOYKLMN 1 B3aUMHOW MHOYKUMN?

15. Korpa 94C camomHaykuum 6onblue ? Npu 3amMbIKaHM UK pa3MblKaHUK LENU NOCTOSHHOMO Toka?

16. B yem 3aknovaeTcsa omM3nM4ecKuii CMbICN MHOYKTMBHOCTM KOHTYpa? OT yero oHa 3aBucuT?

Tema 15.

1. Yto Takoe anamarHetukn? napamarHetnkn? B 4yem pasnuyume nx MarHUTHbIX CBONCTB?

2. MoXHO N1 NpOBECTM aHANOrMI0 MEXAY HaMarHN4YMBaHNEM OMaMarHeTvka u nonapusauvein omanekTprka c
HEeNoNsPHbIMM Monekynammn?

3. MoXHO N1 NpoBECTM aHaNorMi0 MeXay HamarH1y4vMBaHneM napamarHetuka u nonspusaumen ousnekTpuka c
NoNspHbLIMU MOneKynamm?

4. YT0 TaKkoe HaMarHM4yeHHoCTb? Kakas BennymMHa MoXeT CNyXuTb ee aHanorom B anekTpocratmke?

5. 3anuwunTe n 06bACHUTE COOTHOLEHWS MeX Ay MarHUTHBIMU MPOHULIAEMOCTBIO |J M BOCIPUMMYMBOCTBIO X ONS
napamarHeTvka; Ana anamarHetuka.

6. BbiBeamTe COOTHOWEHNE MeX Oy BEKTOPAMU MarHUTHON MHAYKUUN, HAMPSXEHHOCTN MarHUTHOMO NMons
HaMmarHM4eHHOCTK.

7. O6bsCHNTE OUINYECKMIA CMBICT LMPKYNALMI MO NPOM3BONIbHOMY 3aMKHYTOMY KOHTYPY BEKTOpa .

8. ObbsicHWTE NeT/o rmcTepesunca goeppomarHeTrika. Kakue dpoeppomMarHeTvku SBasitoTCs MarHUTOMSIrKMm?
MarHuToxecTkumn? ' ge nx npuMeHsT?

9. KakoB MexaHM3M HamarHm4mBaHms peppomMarHeTmkos?

10. Kakyto Temnepartypy ons dpeppomarHeTvika HasbisaioT Toukon Kiopn?

Tema 16.

1. Yto 9BNSETCA NPUYMHOA BO3HMKHOBEHUS BUXPEBOrO 9NIEKTPMYECKOro nons? Yem oHO oTnmyaeTcs ot
9NEeKTPOCTATNYECKOrO Nons?

2. YeMy paBHa LMPKYNsSLMS BUXPEBOTO 3NEKTPUYECKOro nons?

3. Mouyemy BBOANTCS NOHSATNE TOKA CMELLEeHNs? YTo oH coboii No CywecTBy NpeacTaBnser?

4. BoiBeanTe 1 06bsCHWTE BblpaxXeHue Onst NIOTHOCTM TOKa CMeLLeHUs.

5. 3anvwunte, 06bACHNB PM3NYECKUIA CMbIC, 0B0BLLEHHYIO TEOPEMY O LIMPKYNSLMM BEKTOPA HANPsSXEHHOCTU MarHUTHOMO

nons.

6. 3anvwwnTe NONHyo cuctTeMy ypaBHeHuin Makceenna B MHTerpanbHoi 1 anddpepeHumnanbHoi hopme 1 06bACHUTE MX
doM3NYECKNIA CMbICTT.

7. MNo4eMy NOCTOSIHHbIE ANEKTPUYECKME N MArHUTHbIE MONS MOXHO paccMaTpueatb 060c06neHHo Apyr oT apyra?
3anvwunte ons HUX ypasHeHus Makceenna B 0b6enx popmax.

8. Kakue ocHOBHbIE BbIBOABI MOXHO caenaTb Ha ocHose Teopun Makcsenna?

9. 3anuwnTe ypasHeHns MakcBenna B MHTerpanbHow copme.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 18 u3 31. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma avcumnnmHel "dunamnka"; 15.03.05 "KoHCTpYKTOPCKO-TEXHONOrMYeckoe obecrneyeHe MawmnmHOCTPOUTENbHbLIX MPOU3BOACTB".

10. 3anuwwnte ypasHeHns Makceenna B onddpepeHumnanbHomn popme.

Tema 17.

1. Kakne npoueccobl nponcxoast npu cBoboaHbIX FrapMoHMYeckmx konebaHusix B konebatenbHoM KOHType? Yem
onpegnensieTcs ux nepuon?

2. 3anuwnTe 1 NpoaHanuanpyinTe ougdepeHumansHoe ypaBHeEHNE CBOOOAHBIX FapMOHNYECKMX KonebaHuii B KOHTYpeE.
3. 3anuwnTe 1 NpoaHanuanpyinTe augdepeHUmansHoe ypaBHeHNe 3aTyxarowmx konebaHuii B KOHType.

4. Mo KakoMy 3aKOHY N3MEHSETCS aMnnuTyna 3atyxawowmx konebaHuin? gdensotcsa nu 3atyxatowme konebaHus
nepuoanyeckmumm?

5. Mpu kakux ycnosusx HabnogaeTcs anepuoanyeckoe OBuxeHne?

6.4T0 Takoe BbIHYyXAeHHbIe KonebaHns? 3anuwute anddepeHUManbHoe ypaBHEHUE BbIHYXAEHHbIX KonebaHuii n
npoaxannManpymnTe ero.

7. OT 4ero 3aBMCUT aMNINTY LA BbIHYXAEHHbIX KonebaHnin? 3anvwnTe BolpaXeHne 4ns aMmnnuTyabl 1 ¢oasbl npu
pes3oHaHce.

8. Uto HasblBaeTcsl pe3oHaHcoM? MNpwu Kakmx yCnoBusix oH HabnoaaeTcs?

9. Hapucyinte n npoaHanuanpyinTe pe3oHaHCHbIe KpMBble AN5 aMnanTyabl 3apsna v toka. B yem ux otnnyne?

10. Yto Takoe anekTpoMarHuTHas BonHa? KakoBa CKOpOCTb e pacnpoCTpaHeHns?

11. YTO MOXET CNYyXNTb MCTOYHMKOM 3NEKTPOMArHUTHbLIX BOH?

12. Kakosbl thmamnyeckune npoueccol, NpuesoasLme K BOSMOXHOCTA CYLLECTBOBAHMS 31EKTPOMArHUTHbIX BON?

13. Kak MOXHO npencTasnTb cebe Lwkany anekTPOMarHUTHbIX BOMKW, W KaKOBbl UCTOYHWKM U3MYYEHNS PA3HbIX BULOB BOMH?

14. Kakue xapakTepucTrkm Nons Neproamnyeckn N3MEHsTCS B beryluein anekTpoMarHUTHOM BONHe?

15. 3anuwmnTte BONHOBOE ypaBHEHWE A1 BEKTOPOB U MEPEMEHHOIO 3NIEKTPOMArHNTHOrO HOMS.

16. Kak onpegnensetcsa pasoBas CKOPOCTb 3M1EKTPOMArHUTHBLIX BOSTH?

17. Kak onpenenntb 06 eMHyI0 NMNOTHOCTb SHEPTUM B SNEKTPOMArHUTHOM BONHE?

18. 3anuwnTe BbipaxeHne ons sektopa YMosa -loiHTnHra. B yem 3aknioyaeTcs ero gomanyeckuii cmoicn?

4. NMucbmeHHoOe aomallHee 3apaHue

Tembl 18, 19, 20, 21, 22, 23, 24, 25, 26

1. OnTnyeckas pas3HocTb xona A oTpaxeHHbix nydeid 1 n 2 pasHa 0,98 MkM. Haviti onuHy BonHbl A (B MKM), ANS KOTOPOMA
npw cnoxeHun nyyei 1 n 2 bynet HabntoaaTbCst UHTEPPEPEHLMOHHBIA MakcuMym ¢ m = 0.

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

3. OTpaxeHHbIli OT rpaHunLbl pasnena AByX AUANEKTPMKOB 1 1 2 CBET NOMHOCTbIO NONSApM30BaH. Hantn yron nageHms
ceeTa ¢ (B rpag). Ecnu nokasarenun npenoMneHns OnanekTpukos 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. HanTtn onuHy 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 M3My4aeT 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. Hait Bpems t (B cyTKax), 4epes KOTOpOe 4YMCNo panmnoakTneHblx saep nopa I-131 ymenbwaercsa B 5 pas. lNepuon
nonypacnapga paseH T1/2 = 8 cyTok.

5. YcTHbIN onpoc

Tembl 18, 19, 20, 21, 22, 23, 24, 25, 26

Tema 18.

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

2. 1Ba KOrepeHTHbIX CBETOBbIX Ny4Yka C ONTUYECKON pasHOCTbio xoaa A = (3/2)\ uHTEpepUpytoT B HEKOTOPOI TOYKE.
3. Makcumym nnmn MMHUMYM HabntofaeTcst B 310l Touke? Movemy?

4. MoyeMy MHTEPMPEPEHLMIO MOXHO HabnohaTb OT ABYX N1a3epoB U HENMb3s OT ABYX SfeKTponamn?

5. Kak nameHutcs nHrepgepeHumnoHHas kaptnHa B onbite FOHra , ecnm aty cuctemy noMecTuTb B BOAY?

6. ByoyT nn 0TAMYaTLCA MHTEPEEPEHLIMOHHBIE KaPTMHBI OT ABYX Y3KNX BNM3KO Nexalmx napannenbHbiX Wenei npu
OCBELLEHNMN NX MOHOXPOMATUYECKUM 1 BenbiM ceeToM? Moyemy?

7. Y70 Takoe nonockl pasHOM TONLWMHbI U PaBHOrO HaknoHa? ['ge oHu nokanuaosaHbl?

8. OcBelwas TOHKy NeHKY U3 NPo3payHoro Matrepmana MOHOXpPOMaTUYEeCKMM CBETOM, NaaaoWwmm HOpManbHO K
NOBEPXHOCTW NNEHKM, Na nei HabnoaaT napannenbHbie YepenyoLnecs PaBHOYLaNEHHbIE TEMHBIE U CBET/bIE MONOCHI.
OnvHakoBa n ToNWKMHA OTAENbHbIX Y4aCTKOB NAEHKN?

9. MoueMy ueHTp Konew HbloToHa, HabnooaeMbIx B MPOXOAsLEM CBETE, 0ObIYHO CBET/bIN?

10. Mexay [ByMs NNACTMHKaMM MMEETCS BO3OYIUHbIA KIMH, OCBELLAas KOTOPbIi MOHOXPOMAaTUYECKUM CBETOM Habnomatot
UHTEpPdEePEHLMOHHBbIE NONOCHI. Kak M3MEHNTCA pacCTosHME MeXAyY Nonocamm, eCnm NPoCTPaHCTBO 3anoHUTb
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NPO3payvHON XNIOKOCTbIO?
11. B yem 3aknovaeTcs CyTb NPOCBETNEHNS ONTUKN?

12. Korga v noyemy cnoi (Cnov) ¢ onTUYeckoi TONWMHON B YeTBEePTb AJIMHbI BOMHbLI CAYXWT (CRyXaT) Ans nofHoro
raweHust

OTPaXEHHbIX Ny4ei 1 Ans Noay4YeHUs BbICOKOOTPaXatowWwmX NOKPbITUA?

13. MoueMy aucppakums 3Byka NOBCEOHEBHO Honee oueBnOHa, YeM oudopakumus ceeta?

14. KakoBbl gononHeHust ®peHens kK npuHuuny MolireHca?

15. Yto no3Bonunno 06bsicHTb NpuHumn MoireHca ? dpeHens?

16. B 4em 3aknioqaeTca NpuHUMN NOCTPOEHNS 30H PpeHens?

17. B yem 3aknovaeTcs NpuUHUMN SEACTBMS 30HHbIX NAACTUHOK?

18. B 4eM oTnmune audopakumm dpeHens Ha KpyrioM 0TBEPCTMMN MPU OCBELLEHUM Er0 MOHOXPOMATUYECKUM 1 BenbiM
CcBeTOM?

19. Korpa Habntopaetcs andopakuust dperenst? andopakumus dpayHrodpepa?

20. Movemy ondopakuusi He HabnogaeTcs Ha GONbWNX OTBEPCTUSIX 1 BONbLIMX ONCKax?

21. Yem onpepensietcs, 6ynet nu uicno 3o0H PpeHenst, OTKPbIBAEMbIX OTBEPCTUEM, YETHBIM UK HEYETHbIM? OTBET
obocHoBaTh.

22. KakoBbl xapakTepHble 0COBEHHOCTY ONGPAKLMOHHOW KapTUHbI, MOyYaroWmnecs npu gudpakumm na Manom
Henpo3payYyHoM ancke?

23. Haigute HanpaBneHus Ha TOYKM 9KpaHa B cnyyae audpakuum Ha Wwenm, B KOTOPbIX MHTEHCUBHOCTb paBHa HYMO;
WHTEHCWMBHOCTb MakcumasnbHa.

24. OTnnyaeTcs N AUOPaKLMs Ha LWeNn Npu OCBELLEHUN €€ MOHOXPOMATUYECKUM U BenbiM CBETOM?

KakoBa npenenbHas WwuprHa Wwenu, npy KoTopoi ewe 6yayt HabnoaaTbCs MUHUMYMbl UIHTEHCUBHOCTU?

25. Kak Bnnget Ha gudppakumio @payHrodepa oT OOHOW Wenn yBenmyeHme OanHbl BOMHbI U WAPWHBI Wenn?

26. Kak namMeHuTCs onugopakumMoHHas KapTuHa, ecnv yBeNnYnTb 0BLLEee YMCNO WTPUXOB PELETKUN, HE MEHSIS MOCTOSHHYIO
peweTkn?

27. CKONbKO OOMNOMHUTENbHBIX MUHUMYMOB 1 MakCMyMOB BO3HUKHET Npu Andopakumm na WwecTu wensx?

28. MNoyemy andopakLMoHHas peweTtka pasnaraet 6enblii CBET B CriekTp?

29. Kak onpenenuntb Hanbonbwmii TOPsSLOK CnekTpa AnudpakLUOHHOR peweTkn?

30. Kak nameHntca andppakumoHHasa kapTnHa npu yoaneHnun akpaHa ot peweTtkun?

31. Moyemy npu ncnonb3oBaHMM BENOro cBeTa TONMbKO LIEHTPaNbHbIA MakcuMyM Benblii, a 60KOBblE MAKCUMYMbI paiyXHO
OKpaLweHb!?

32. MNoyeMmy WTpWXM Ha AMPPAKLMOHHON peLeTKe AONXKHbI BblTb TECHO PacnonoXeHbl Apyr K apyry? MNoyemy nx SONXHO
6bITb 60nblOE YnUcno?

33. BanuwuTte ycnosus AMgpakUMOHHbIX MUHMYMOB 015 OOHOM WEeNU 1 rNaBHbIX MakCUMyMoB a1 peweTtkun. Kakos
xapakTtep 3TUX AMdPPaKUMOHHbIX KAPTUH?

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

35. Kak 06bsicHMTbL ronyboii LseT Heba? Moyvemy npu Bocxonde u 3akate CONHLE KaXeTCs KpacHbIM?

36. MNoyemy Ha KpucTannax He HabnopaeTcs AMdpPakUms BUOMMOro cBeTa 1 HabntofaeTcst Audpakums peHTreHOBCKOro
n3ny4eHnsa?

37. Kakoe npakTnyeckoe npumeHeHne nmeet goopmyna Bynbdha ? Bparros?

38. KakoBbl npuHLMNManbHble NyTy NOBbLIWEHUS paspellatolleil cnocobHOCTH ONTUYEeCKUX NpmbopoB?

39. KakoBo BO3MOXHOE NpUMeHeHne ronorpadpun?

40. Korga nBa 04MHaKOBbIX TOYEYHbIX UCTOYHMKA paspeLwnmbl Ho Paneo?

41. OT yero 3aBnCKT paspeLiarowas cnocobHOCTb ANKPAKLIMOHHON PeWeTKM 1 KaK BbIBECTU OOPMyny Lns ee
onpeneneHnsa?

42. MMoyeMy Asis Nofy4YeHUst ronorpaMMbl KPOMe NPeaMeTHON BOMHbI HeObX0oAMMa elle 1 oropHas BonHa?

B yem 3akniovaetcs nages ronorpadomposaHns?

Tema 19.

1. Bo3MoxHa nv nonspm3auns ons npoaonbHbix BONH? MNoyvemy?

2. Y70 HasbIBaeTCS eCTECTBEHHBIM CBETOM? NIOCKOMNONAPN30BAHHLIM CBETOM? YACTUYHO NOASPU3OBAHHBIM CBETOM?
SNANMNTUHECKN MONSPU30BAHHBIM CBETOM?

3. Kak n3meHsieTcs MHTEHCMBHOCTb CBETA 3a NONAPM3aTOPOM MNpY €ro BpaweHn BOKPYr ny4ka eCTeCTBEHHOro ceeta?
4. Kak npakTnyeckm oTim4uTb MI0CKOMNONSPU30BaHHbIA CBET OT €CTECTBEHHOI0?

5. Yem 3ameyaTeneH yron bptoctepa?

6. MNMokaxwuTe, 4TO NpW BbINONHEHMM 3aKoHa BprocTepa oTpaxeHHbI 1 NPENOMAEHHbIA Ny4YK B3aUMHO NeprneHanKynsapHbl.

7. NHTEHCMBHOCTb €CTECTBEHHOrO CBETa, NPONYLEHHOro Yepes ABa Nonapusaropa, yMeHblmnach sasoe. Kak
OPWEHTMPOBAHbLI NONAPU3aToPbI?

8. UT0 HasbiBaeTcs ONTUHECKON OCbio KpucTanna? Yem oTnnyaroTcs ABYXOCHbIE KPUCTanibl OT OAHOOCHbIX?

9. Yem 06ycnoBneHo OBOMHOE NPENOMIEHNE B ONTUYECKN aHN30TPOMHOM OAHOOCHOM Kpuctanne?
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10. Yem oTnmyatoTca oTpyUaTenbHble KpUCTanibl OT MONOXUTeNbHbIX? MNpuBeante NOCTPOEHWE BOMHOBbIX MOBEPXHOCTEN
ons

0- 1 e- nyyen.

11, Kakue nonsipnsaumoHHble nprbophbl Bbl 3HaeTe? B yeM 3aknovaeTcsl NpUHLMM UX LeAcTBUS?

12. Y710 HasbIBaeTCS NNACTUHKOW B YeTBEPTb BOMHbI? B NMOMBOMHbI?

13. Ha nonspwnsaTtop nagaet umpKynspHO NOASpU30BaHHbIA CBET C UHTEHCMBHOCTLIO 10. KakoBa MHTEHCMBHOCTL CBETA
3a

nonsipn3aTtopom?

14. Kak, ncnonb3ys nnacTuUHKY B Y4eTBEPTb BOMHbI U NONSPU3ATOP, OTANYUTL LMPKYNSPHO NONSIPU30BAHHbIA CBET OT
€CTEeCTBEHHOro?

15. KakoBo 6ynet nercTerne NNacTUHKK B NMOMBOMHbLI HA ECTECTBEHHBIA CBET? HA MNIOCKOMONSPU30BAHHbI CBET,
MNOCKOCTb

nonsipnaaumm KoTOporo coctaBnsieT yron 45? ¢ onTM4eckoin 0Cbio NNaCcTUHKN?

16. O6bsicHNTE OeiicTBNE CBETOBOMO 3aTBopa sueliku Keppa B coyetaHunm ¢ nonspm3aTtopoM 1 aHanm3aTtopoM.

17. Y70 Takoe achdpekT Keppa? Kakosa gomanyeckas npmymHa ero BOSHUKHOBEHNA?

Kakue BelwecTBa Ha3bIBalOTCA ONTUHECKN aKTUBHBLIMA?

18. B yem oTnnyme onTMYecKkon akTMBHOCTM OT ABONHOrO NyYenpenomneHmsa?

19. Yrto Takoe gucnepcus ceera?

20. Kak cBsizgaHbl Mexay coboit npenoMnsiowwmin yron Npuambl 1 yron OTKNOHEHWS Nyyel er?

21. Yto nokasbiBaeT aucnepcus sewecTsa?

22. YeMm oTnnyaeTcs HopManbHas gucnepcms oT aHoManbHoOn?

23. o KaknM npuaHakam MOXHO OTIMYUTb CNEKTPbI, NONYYEHHbIE C MOMOLLBIO MPU3MbI U ANGPAKLUOHHOM peleTkn?
24. B 4eM 3ak/04al0TCA OCHOBHbIE MOTIOXEHNS 1 BbIBOAbI 9N1EKTPOHHOW TEopuUn amcnepcun ceeta?

Tema 20.

1. Yem oTnnyaeTcs cepoe Teno OT YepHoro?

2. B yem 3aknioqaeTcs ouanyecknii CMbICN yHUBepcanbHon oyHkumnm Kupxroda?

3. Kak 1 BO CKONbKO pa3 U3MeHWTCS 3HepreTmyeckas CBETMMOCTb YEPHOro Tena, eCnv ero TepMoamHaMmyeckas
Temneparypa yMeHblWNTCS BABOE?

4. Kak cmecTntcs MakCuMyM CnekTpanbHOW NAOTHOCTW SHEPreTYeckon CBETMMOCTH v, T YepHOro Tena C NoBblWEHNEM
Temneparypbl?

5. Ncnonbaysa coopmyny MNnaHka, HaramTe noctosHHyo CtedbaHa ? BonbumaHa.

6. Mpwn kakux ycnosumax na popmynbl [NnaHka nonyyaroTca 3aKoH cMelweHns Buna v goopmyna Panes ? IxuHca?

7. MNoyeMy hoTO3NEKTPMYECKNE N3MEPEHUNS BECbMA YYBCTBUTENbHbI K MPUPOLE 1 COCTOSIHUIO MOBEPXHOCTM dhoTokaTona?

8. Kak npu 3apaHHO 4acToTe cBeTa U3MEHUTCS (DOTOTOK HACBIWEHUS C YMEHbLIEHNEM OCBELEHHOCTM KaTtoaa?

9. Kak 13 onbIToB N0 ¢hoToachdhekTy onpenensercsa noctosHHas MNnaHka?

10. MNpw 3aMeHe ogHOro MeTanna ApyruM AfvHa BOMHbI, COOTBETCTBYIOWAS KPACHOW rpaHuLe, yMmeHbluaeTcs. YTo MOXHO
ckasatb 0 paboTe Bbixona 3TvX MeTannos?

11. Kak ¢ nomoubto ypaBHeHNst ditHWTenHa 06bscHMTL | 1 1l 3akoHbI dhoToadhdoekTa?

12. Hapucyiite n 06bsiCHUTE BONIbT-aMMNepHbIE XapakTePUCTNKM, COOTBETCTBYIOWME ABYM Pa3/IMYHLIM OCBELLEHHOCTSM
Katonoa

npv 3a4aHHoN YacToTe CBeTa M [ABYM Pas/iMyHbIM YacToTaMm Npu 3a0aHHON OCBELWEHHOCTU.

13. Yemy paBHO OTHOLWEHME OaBNEHU CBETA Na 3epKasnbHY0 U 3a4EPHEHHYO NOBEPXHOCTU?

14. B yeM oTnn4mne xapakTepa B3aMMOOenCTBNS OOTOHA 1 aneKTpoHa npu doToadbdpekTe n agogoekTe KomntoHa?
Tema 21.

1. B 4em coctout runotesa ae Bponnsa? OnvHa sonHbl ae Bpoiins.

2. B kakux akcnepmmeHTax bl 0bHapyXeHbl BONHOBbLIE CBOACTBA

Mukpoyactuy?

3. MNoyeMmy B onbITax NO AMPaKLMM 3NEKTPOHOB B Ka4eCTBe AMPaKLMOHHOW peleTKn NCNoNb3yeTCs NOBEPXHOCTb
kpuctanna?

4. KakoB npuHUMN OeCTBMS 9NEKTPOHHOrO M1Kpockona?

B yem ero npenmyllecTBo nepen ONTUYECKUM MUKPOCKOMOM?

5. B ueM CMbIC COOTHOLWEHNI HeonpeneneHHocTeln [MelideHbepra?

6. B kakoM cnyqae u npm Kakmx yCnoBusiXx MOXHO FOBOPUTb O ABVMXEHUMN YaCcTuULbl MO OnpeneneHHon TpaekTopmum?

7. Kak ncxons U3 COOTHOWEHUS HeonpeaeneHHOCTel 06 bACHNTL Hannye eCTECTBEHHOM WMPWHBI CNEeKTPaNbHbIX TMHWA?

8. Uto onpenensiet keagpat MOAyNs BOMHOBOW (OYHKLMN?

9. NoyeMy KBaHTOBas MEXaHUKa ABNSIETCA CTAaTUCTUHECKO Teopunen?

10. B 4yem oTAnyme NoOHMMaHUS NPUYNHHOCTM B KNACCUYECKOW 1 KBAHTOBOW MexaHuke?
Tema 22.

1.3anuwuTe cTaunoHapHoe 0gHOMEPHOE ypasHeHne WpeaonHrepa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 21 n3 31. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma avcumnnmHel "dunamnka"; 15.03.05 "KoHCTpYKTOPCKO-TEXHONOrMYeckoe obecrneyeHe MawmnmHOCTPOUTENbHbLIX MPOU3BOACTB".

KakoB omauyeckuii cMbicn cnaraembix B ypaBHeHuu WpenmHrepa.
2. Kak onpenennTb BEPOSITHOCTb HAXOXAEHWS 4acTuLbl B HEKOTOPO TOYKe?
3. Y1o HasbiBaeTcs noTeHUManbHoi aMoin? KakoBo noeefeHVe YacTuLbl B OAHOMEPHOM NPSIMOYroibHOV NOTEHUMaNbHON

ame?

4. Y70 Takoe TyHHenbHbI adpdpekT? MpmBeaute npumep.

5. B 4eM pasnuume peleHns 3aaaqm o noTeHumansHoM 6apbepe B KNacCMY4eCKOM U KBAHTOBOM MPUBANXEHNSX?
6. B 4eM cMbicn KOSIOPULMEHTOB OTPAXEHMS 1 NPO3pa4YHOCTN?

7. Y70 Takoe NMHENHbIA rapMOHNYECKMIA OCUMNATOP?

8. KakoB cMbicn HyneBoli aHeprum KBaHTOBOro ocuunnatopa?

9.KakoB cMbicn nepBoii aHeprum KBaHTOBOro ocuunnatopa?

10. KakoB cMbICn BTOPOI 3HEPrun KBAHTOBOro ocumnnatopa?

Tema 23.

1. KakoBbl HepocTaTku Mogenu atoma Pesepcopna?

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

Y®-obnactn? NK-obnactun?

3. Kakos cmbicn noctynatos bopa?

4. Kak ¢ nomolpto noctynatoB bopa obbscHaeTCs NMHenyaTblii crnekTp atoma?

5. KakoBa cyTb onbiToB ®paHka n "epua?

6. B yem coctosAT HepocTaTtku Teopun Bopa

7.KakoB cmbicn nepsoro noctynata bopa?

8.Kakos cmbicn BToporo noctynata bopa?

9.Mogenb atoma ToMcoHa.

10. Hegocrtatkm mogenu atoma TomMcoHa

Tema 24.

1. 3anuwuTe ypaBHeHue LpennHrepa, KOTOPOMY yAOBNETBOPSET COCTOSHMNE 3NIEKTPOHA B aTOME BOAOPOAA.

2 .UT0 xapaktepusyeT KBAHTOBbIE YMCNA: rMaBHOE N, opbuTanbHoe £ U MarHUTHoe m? Kakne 3Ha4yeHnst OHW MoryT
npvHUMaTb?

3 .KakoBbl BO3MOXHbIE 3HAYEHNS £ U M ONS FMAaBHOro KBAHTOBOro Yncna n = 37

4 .CKONbKO pasfimyHbIX COCTOSIHWIA COOTBETCTBYET N = 27

5 .Yemy paBHa NNOTHOCTb BEPOSITHOCTM 0BHAPYXEHNS 9NEKTPOHA B OCHOBHOM COCTOSIHMM atoma Bogopona?

6 .ATOM BOOOpPOAa MOXET MMETb OAHO U TO XE€ 3HAYEHNE SHEPrM, HAXOOACh B Pa3NMYHbIX COCTOSHUAX? Kak oHu
HasblBalTCA?

7 .KakoBbl npaswuia KBaHTOBaHNS 0pBUTANbHOrO U COBCTBEHHOrO MOMEHTOB MMMYNbCa ANEKTPOHOB, UX NPOEKUMIA Ha
HanpaeneHnsl BHEWHEro MarHUTHOro nonsa?

8 .Yto npenctaensiet cobolt anekTpoHHoe obnako (opbutans)? Kakos ero cMbicn?

9. NosicHUTE OTNIMYME MOMEHTA MMMY/bCA B KNACCUYECKOM MEXAHUKE 1 B MUKPOMUPE.

10. B 4em oTAnyme cNMHOBOro KBAHTOBOrO YMCa OT APYrnX KBAHTOBbLIX Yncen?

11. KakoBa nges akcnepnmeHTa 3eemaHa 1 OCHOBHOW BbIBOL U3 3TOr0 aKkcnepumeHTa?

12. B yem 3aknovaeTcs KBaHTOBaHNE MOMEHTA uMnynsca?

13. Y70 Takoe cnnH? ViMeeT N1 OH Knaccudeckuii aHanor?

14. Kakosa cxema onbiTa LWtepHa n Mepnaxa? Yto nogteepamn onbiT WrepHa n Mepnaxa?

15. lNo kakoMy NpuHUMNY NOET 3anonHEHNe 3NeKTPOHAMUN SHEPreTMHECKUX COCTOSHUIA B aTome? CdhopMynnpyinte aToT
npuHumn (MpuHumn MNaynn).

16. YeMm onpepnensetcs neproanyHOCTb XMMUYECKNX CBONCTB SNIEMEHTOB?

17. CnoHTaHHOEe (CamMONpPON3BO/IbHOE) M BbIHYXAEHHOE U3Ny4YeHNe aTOMOB.

18. OnTnyeckne KBaHTOBbIE FeHePaTopbl, OCHOBHbLIE 9/IEMEHTHLI 1 OCODEHHOCTM.

19. CsoiicTBa nasepHoOro nsnyyeHns. NpumeHeHne nasepos.

19. CeowicTBa nasepHOro uanyyeHus. NpuMeHeHne nasepos.

Tema 25.

1. B 4eM oTnnymMe KBaHTOBbIX CTATUCTUK OT KNAacCUY4eCKON?

2. B yeM cOCTOMT MPUHLMN HEPA3NNYNUMOCTM TOXAECTBEHHbIX YacTuL,?

3. B ueM oTnuyne chepMnoHoB 1 6030HOB?

4. Kak ctatnctuka bose - SiiHwreiHa 06 bSCHAET SABNEHUS CBEPXTEKYUYECTU FENNS 1 CBEPXNPOBOAUMOCTY HEKOTOPBIX
BELECTB?5 9NEKTPOHHOrO rasa B Metannax.

5. Kak ctatnctvnka depmun-Lupaka o6bsCHSET NPOBOLNMOCTb METANNIOB U TEMNNOEMKOCTb TBEPAbIX TEN?

6. 30HHas TEOpPUS KPUCTANNOB.

7. OneKTponpoBOAHOCTb METANNOB M NONYNPOBOAHMKOB C MO3ULMIA 30HHOW TEOpUU.

8. CobCcTBEHHAs U NpMMeCHas NPOBOLMMOCTL MOAYNPOBOAHMKOB.

9. MNonynpoBoAHWKM p-TMNa 1 N-Tuna.

10. MNonynpoBoAHUKM p-THNa .
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Tema 26.

1. Kakune yactuubl 0bpasyioT sapo atoma Bogopoaa? Nenus? Yrnepona?

2 .Yem otnuyaroTcsa nsoTonbl?

3 .Oxapaktepuayinte KpaTko NPOTOH U HENTPOH.

4 .B 4yeM COCTOUT SIBNIEHME SOEPHOr0 MarHUTHOroO pe3oHaHca? I'ae oHo ncnonb3yeTtca?

5 .KakoBbl cBolicTBa S4€pHbIX CrUn?

6 .Kakme mopenu agpa Bbl 3Haete? B yeM nx cytb?

7.470 Takoe sHeprus cea3un sapa? Kak ee MOXHO paccymTaTtb?

8. Uto npenctaeBnsiet cobolt saepHas peakumsa? deneHna? TepMosaepHOro cMHTesa?

9.Kak MoXHO ncnonb3oBaTb S4epHyt0 aHepruto? MNprnsennTe npuMeps!.

10. Y70 Takoe paanoakTMBHOCTb? AKTUBHOCTL?

11. B 4eM COCTOUT 3aKOH paguoakTMBHOMO pacnaga?

12. B yeM cMbicn nepuoda nonypacnana?

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

14. KakoBa npupoga y-nsny4yeHns anep?

15. Kakne yacTuubl cHMTaloTCa aneMeHTapHbiMm?

16. Kakvne coyHaameHTanbHble TUMbl B3aMMOLENCTBUI eCTb B Npupoae? CpaBHUTE UX MO NHTEHCUMBHOCTM.

17. Kakoe B3auMOLeNCTBME SBNSAETCS YHNBEPCANIbHbLIM?

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

19. B 4em cyTb runoTesbl O CywecTBOBaHNN KBApKOB?

20. HasoBuTe 4acTu1LbI-NEPEHOCHUKN B3aMMOLEACTBIS.

21.Yem otnnyalotcsa Yactuubl OT aHTmyacTmiu?

Ok3ameH

Bonpochbl k ak3ameHy:

1. DnekTprnyeckuin 3apsa 1 ero CBONCTBA. 3aKOH COXPaHEHMS ANEKTPUYeCKoro 3apsaaa. 3akoH KynoHa.

2. Hanpsaxé&HHOCTb 3neKTpoCcTaTM4ecKoro nons. SnekTprMyeckoe none ToO4EYHOro 3apsaa v 3aps>kKeHHOro Wwapa.

3. CunoBble NMHUM aNEKTPOCTATMYECKOro nons. MoToK BeKTopa HanpsXXEHHOCTHU.

4.Teopema "aycca ons anekTprM4eckoro nons B Bakyyme. SnekTpmnyeckoe nose 3apsxXeHHoro Nposoaswero AIMHHOMo
LUMNMHAPA, 3apsKEHHON NpoBoasle HECKOHEYHO ANMHHON HUTK, 3apsSXXEHHON NPOBOASILEN 6ONbLWO NNOCKOCTY, ABYX
3apSKEHHbIX NPOBOASLMX BOMbLWNX NIOCKOCTEN.

5. MNoTeHuman anekTpocTaTnyeckoro nons. SKBUNOTEHUMANbHbIE MOBEPXHOCTH.

PaboTa cun anekTpocTaTMyeckoro nonsi No NepeMeLLeHN0 3NeKTPUYECKOro 3apsaa.

6.Lmpkynsums Bektopa

HanpsXX&HHOCTW anekTpocTaTmyeckoro nons. CBa3b HaNpsa-XEHHOCTM 1 noTeHumana. MNpuHumn cynepnosuumm nonen.
7. MpOBOAHUK B 3MEKTPOCTATUHECKOM Mofie. SBNeHne aneKTpocTaTMieckon nHayk-umu. Mone B npoBoAHMKe 1 B6IM3n ero

NMOBEPXHOCTW. SnekTpocTaTnyeckas sawmTa.

8. DnekTpuyeckuii oMnonb, ero XxapakTepmucTkn 1 anekTpudeckoe none. NoseneHne ounons B 0GHOPOLHOM
9NEKTPUYECKOM none.

9. MongpHble N HenonsipHble ANaNEKTPUKK. [nanekTpuk B anektTpmuyeckom none. MNMongapusaumnsa guasnektpuka. MNone B
OVanekTpuke.

10.BekTop anekTpuyeckoro cMelleHns. [lnanektpuyeckas npoHULaemMocTb. Teopema [faycca ong anekTpoctaTm4eckoro
nonst B ANaneKTpuke.

11. OnekTpuyeckas EMKOCTb yeAUHEHHOro nposoaHuKka. KoHaeHcatopbl.

EMKOCTb MNOCKOro, CEHEpMYEecKoro 1 LIMNNHAPUYECKOro KOHAEHCaTopoB. [Mocneno-satenbHoe v napannensHoe
coefiMHeHe KOHOEeHCaTopOoB.

12. DHeprus 3apsiXXeHHOro KoHAeHcaTopa. dHeprus 04HOPOAHOro aneKkTpuyeckoro nonst. O6bEMHas MNOTHOCTb SHEPrm

SNEeKTPNYECKOro nons.

13. DnekTpryeckuin TOK MPOBOAMMOCTU U ero xapakTepuctukn. CTopoHHme cunbl. SLC NCTo4HMKa ToKa.

14. 3akoH Oma B MHTErpanbHoi u ondgoepeHumnanbHon opmax.

15. ConpoTtueneHune pesnctopa. [locnenosarensHoe 1 napannenbHoe coeanHeHne pe3ncTopos.

16. 3akoH [xoyns-fleHua B MHTErpanbHow 1 gudpdepeHumnansHon hopmax.

17. Knaccmnyeckas anekTpoHHas Teopus NpOBOAUMOCTM METaNOoB.

18. DneKTpMYEecKmnin TOK B XNIOKOCTSAX, rasax, Bakyyme. OnekTponus.

19. Hpykums marHuTHoro nonsi. Cunosble NMHUM MarHMTHOro nons. MpuHumn

Cynepno3nunm MarHUTHbIX NONew.

20. 3akoH Brno?Casapa?/lannaca. MarHntHoe none NPSIMOAMHENHOrO NPOBOAHUKA C TOKOM; KPYroBoro Toka.
21. Cuna NopeHua. [1BnxeHne 3apsXeHHON YacThLbl B MarHUTHOM rone.

22. 3akoH Amnepa. Baanmogencteme NpoBOLHUKOB C TOKOM. 23. MarHuTHbI NoToK. Teopema Maycca nns MarHMTHoOro
nons B Bakyyme.
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24. PaboTa nepemelleHns MPOBOAHMKA W KOHTYpPa C NMOCTOSIHHBIM TOKOM B

MarHMTHOM norne.

25. MarHuTHble xapakTepucTUKN KOHTypa ¢ TokoM. [loBeaeHne KOHTypa ¢ TOKOM B MarHUTHOM Morne.

26. MarHmTHble MOMeHTbI aTOMOB. [loBegeHne atoma B MarHUTHOM none. duamar-Hetukun. MNapamarHeTnku.
27.HanpsxéHHOCTb MarHMTHOro nons. MarHMTHas NPOHNLAEMOCTb. 3aKOH MOMHOro ToKa AN MarHUTHOMO NONS B
BELlECTBeE.

28. beppomarHeTukn. SIBneHne MarHMTHOro ructepeauca.

29. SlBneHune anekTpoMarHNTHOM nHAyKuMM. OCHOBHOM 3aKOH 91EKTPOMarHNTHOW nHOykummn (3akoH Papanes). [Npasuno
INeHua.

30. IHOyKTUBHOCTb. $IBNeHMe caMOUHAYKUUK. SBNeHne B3anMHOW NHOYKLNW.

31. SHeprus NpoBogHMKA C TOKOM. SHEPIrMS OOHOPOLHOINO MarHUTHOrO MOAS.

O61béMHas NIOTHOCTb SHEPr MarHUTHOTO MOJIS.

32. Buxpesoe anekTpudeckoe none. Tok cMelleHms.

33. YpaBHeHus Makceenna onsg anekTpoMarHMTHOro nons. Vix gomaunyecknii CMbic.

34. KonebatenbHbili npouecc. Anektpudeckne konebanus. ducpdpepeHunanbHble ypaBHEHUS 3NEKTPUYECKNX KONEDaHWIA.

35. NneanbHbiit konebatenbHbIl KOHTYP. AMNANTYAa, UMKIMYecKas 4acroTa,

nepuon 1 gasa rapMoHu4eckmx konebaHuin. dHeprust konebaHwui.

36. CBoboaHble 3aTyxatowme konebaHms. AMNAUTya 3atyxatowmx konebaHuii.
KoagpcpmumeHT 3atyxaHus. Jlorapudommyeckuii gekpeMeHT konebanuit. [JobpoTHOCTb.
37. BblHyx ieHHble konebaHns. AMNnuTyaa u goasa BblHYXAEHHbIX KonebaHwii. SBneHne pe3oHaHca.
38. OnekTpoMarHMTHbIE BOMHbI. VIX CBONCTBA 1 XapakTepucTuku. LLikana anekTpoMarHUTHbIX BOH.
39. Mnockne anekTpoMarH1THble BOMHbI. SHEPrusa BoMHbI. [TNOTHOCTL NOTOKA

sHepruwn (BekTop YMoBa?loiHTNHra). VIHTEHCMBHOCTb BOJHbI.

40. Wkana anekTpoMarHUTHbIX BOSH.

41. PacnpocTpaHeHne cBeTa Yepes rpaHuuy Asyx cpe.

42.NHTepdepeHums ceeTa.

43. KorepeHTHOCTb 1 MOHOXPOMaTUYHOCTb.

44. Ycnosue nHTepepeHLMOHHOrO MakCcMmMymMa u MUHUMYyMa.

45 ViHTepepeHuuns ceeta. Pacyet nHTepepeHUNOHHON KapTUHbI OT ABYX MCTOYHUKOB.
46.NHTepdepeHLmMs cBeTa B TOHKMX MAEHKaX.

47. Onagppakums ceeta. MpuHumn lMNonreHca-®peHens.

48. Metog 30H ®PpeHens.

49. Indppakuns dpeHenst Ha KPyrnom OTBEPCTUN.

50.Ondbpakuns dpeHens Ha KPyriom gucke..

51.Oduppakuuns ®payHrodepa Ha AndpakLMOHHON peleTke.

52. duncppakumns Ha NPoCTpaHCTBEHHON peweTke. dopmyna Bynbdha- Bparra
53.0ncnepcus ceeta. SNeKTpoHHas Teopms Ancnepcumn ceera.

54. Monapusaums ceeta. CteneHb nonapusaumm

55.3akoHbl Mantoca u Bproctepa.

56. [soHoe nydyenpenomneHme. NckycTeBeHHas onTnyeckas aHn3oTponus.

57. MornoweHne ceeTa. 3akoH byrepa-SlambepTa.

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

59.3akoH CtedpaHa-bonbumaHa. 3akoH cMeleHns Bura.

60.Mmnotesa MNnanka. Popmyna MNnaHxka.

61.PoToadhhekT.3akoHbI oTOddEKTA.

62.YpaBHeHWe DiiHwWTelHa Ons BHEWHero ooToadodekTa.

63..0nbITol Jlebenesa. [asneHune ceeta.

64.BonHoBoe 06bsICHEHME AaBNEHUS CBETA.

65.KBaHTOBOE 06 BSACHEHME NABNEHUS CBETA.

663ddexkT KomnToHa.

67.KopnyckynsapHo-BONHOBOW Ayann3m CBONCTB BelecTsa. Popmyna fe bponns.
68.CooTHowWweHne HeonpeneneHHocTen. CneacTems U3 COOTHOLWEHWIA HEONPeaeNeHHOCTEN.
69.BonHoBas oyHKLMSA N ee CTaTUCTUYECKMIA CMbICH.

70.061wwee ypaBHeHue LLpennHrepa. YpaBHeHue LpeanHrepa ons ctaumoHapHbIX
COCTOSHWIA.

71. MprHUMN NPUYNHHOCTM B KBAHTOBO MEXaHWKE.

72.CeobogHas yactuua.

73.Hactmua B o4HOMEPHOW NPSIMOYroNbHOW " MOTEHLUManbHOM sme”.

74. TpoxoXaeHre 4acTuLibl CKBO3b MOTEHUMANBHbIA Hapbep. TYHHENbHbIA 3¢EKT.
75. KBaHTOBBI rapMOHNYECKNIA OCLUNNATOP.

KETPOHHBH
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76. Moctynatbl Bopa.

77. OnbiT ®paxka u Nepua.

78. AtoMm Bogopoaa no bopy: ctaumoHapHble opbuThl, SHEPrUs, CNEKTP U3NYyHeHNS.
79. ATOM BOAOpPOA B KBAHTOBOW MEXAHWKE: KBAHTOBBIE YMCNA, CMEKTP U3NYYEHUs, NpaBuna oTbopa, CAUH 3NeKTPOHA.
80. OnbiT WTepHa n Mepnaxa. CnvH anektpoHa. CNMHOBOE KBAHTOBOE YMCHO.

81. MpuHUMN HePa3NMYUMOCTU TOXAECTBEHHbIX YAaCTUL. DepMUOHbI 1 HO30HbI.

82. MpuHuwmn Maynu. PacnpeneneHue sanekTpoHOB B aTOME MO COCTOSHUSAM.

83. Nepuoonyeckas cnuctema anemeHToB MeHneneesa.

84. BblHyxaeHHoe nanyyeHuve. MNpuHunn getanbHoro pasHosecus. ®opmyna lNnaHka
85. Jlasepbl

86. OneMeHTbl KBaHTOBOWN CTATUCTUKM.

87. SHepreTnyeckue 30Hbl B KpucTannax. PacnpeneneHne anekTpoHOB Mo 3HEpPreTUYeckum 3oHaM. BaneHTHas 30Ha v
30Ha NpoBOAUMOCTU. MeTannbl, AUINEKTPVKUN 1 MONYNPOBOIHUKN.

88. MonynpoBoaHunkn.CobcTBEHHAsA 1 NMPUMECHas NPOBOAMMOCTb MONYNPOBOLHWKOB.
89.0cHOBHble CBOWCTBA 1 CTPOEHUE Sapa.

90.9Heprus ces3mn s0ep.

91.40epHble cunbl.

92.PanmnoakTMBHOCTb . Buabl paanoakTMBHOro N3nyvyeHus.

93. dyHOaMeHTanbHbIE B3aMMOOERCTBUS.

94. OneMeHTapHble YacTuLbl.

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa AesaTeNIbHOCTU, XapaKTepu3yHoLLLMX aTanbl hopMUpOBaHUSA KOMMETEeHLUN

B KdY pelicteyeT HannbHo-peiTUHroBas cucteMa oLeHKW 3HaHuii obydatowmxcs. CyMMapHo no agucumninHe (Moaynio)
MOXHO Nony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekyluas paboTta oueHusaetcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

[ns 3ayéra:

56 6annos 1 6onee - "3a4TeHO".

55 6annoB 1 MeHee - "He 3a4TeHO".

Iing ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "yO0oBNETBOPUTENBLHO".

55 6annoB 1 MeHee - "HeyLLOBNETBOPUTENBHO".

dopma Mpouenypa oueHNBaAHNA 3HAHUIA, YMEHUI, HaBbIKOB U (UN) onbiTa Ortan | KonnuectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yLUuX 3tanbl OOPMUPOBAHNSA KOMMETEHLMIA 6annos
CemecTp 2

TekyLLUA KOHTPONb

MucbmeHHoe  [O6yyarolwmecs NonyyaoT 3a4aHue MO OCBEWEHNIO ONPenenEHHbIX TEOPETUYECKMX
JomatuiHee BOMPOCOB WX pelleHmnto 3a8a4. PaboTta BbINONHAETCS NMMCbMEHHO OOMA U 1 20
3agaHvie cnaérca npenogasarento. OLeHVBaOTCS BNaAEHNE MaTePUAnom no Teme
paboTbl, aHANNTNYECKME CMOCOBHOCTU, BNafieHue METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Ansi BbIMOMHEHWS 3a4aHWA.

YCTHbIV ONpoC |YCTHbIV ONMPOC NPOBOAMUTCS HA NMPaKTUYecKMx 3aHaTusx. Obyyatowmecs
BbICTYMatOT C [OKNafamu, COOBWEHNAMM, [ONONHEHNSMM, YHacTBYIOT B 2 30
AMCKyCcCuK, OTBEYAIOT Ha BONpockl npenogasatens. OUeHNBaeTCst ypOBEHb
LOMalLHe NOAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NIOFMYHO U3naratb
MaTepuan, aHanM3mpoBaTtb, (POPMYNNPOBaTb COBCTBEHHYIO NO3NLMIO, OTBEYATb
Ha OOMONHUTENbHbIE BONPOCHI.

3auert 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMINHDI. 50
Ob6yuatowmiica nony4aeT Bonpoc (Bonpockl) nnbo 3anaHue (3afaHns) u BpeMs Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOA
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSTb HYXHbIE 3HAHWS, HABLIKW 1 YMEHUS NMPW aHannse
NPOBNEMHBIX CUTYyaLMA N PEIEHNN NPAKTUYECKMX 3a0aHWIA.

Cemectp 3
TeKyLW i KOHTPOb
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
MucbmeHHoe  |OByvarowmecs nonyyatoT 3a4aHne No OCBELEHMIO onpeaenéHHbIX TE0OPETUYECKNX
JomailHee BOMPOCOB Mn pelweHntio 3aaady. Pabota BeiImonHAeTCS NMMCbMEHHO AoMa U 1 5
3afaHve cnaércs npenogasatento. OueHMBalOTCS BlageHWe Mateprasnom no Teme
paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNafeHe MeTOAaMN, YMEHNS N HaBbIKW, 4 5

HeO6XOJJ,I/IMbIe ONS BbINONHEHNS 3a4aHWN.

NabopartopHble (B ayantopun, ocHaWEHHON COOTBETCTBYIOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NpoBOAsIT y4ebHble 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM 2 20
NpPakTUKO-OPUEHTUPOBAHHBIX TexHonoruin. OueHnBatoTCS 3HaHWe matepuana u
YMEHUE NPUMEHSITb ero Ha NpakTMKe, YMEeHNs 1 HaBblku No paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

YCTHbIA onpoc |YCTHbIM ONpOC NPOBOAMTCS Ha NPaKTUYeCKmX 3aHsATusx. Obyyatowmecs

BbICTYMNAlOT C AOK/Ia4aMu, COOBIEHNSIMM, NOMONHEHNSIMW, YHaCTBYIOT B 3 10
AncKyccun, 0TBeYatoT Ha Bonpockl npenogasarens. OueHnBaeTcs ypoBeHb
[loMallHel NoaroToBKM Mo TeMe, CoCoBHOCTb CUCTEMHO M NOTMYHO U3naratb 5 10

martepuan, aHann3npoBaTb, POPMyNMPOBaTb COOCTBEHHYIO MO3NLIMIO, OTBEYATb
Ha AOMNOHUTENbHbIE BOMPOCHI.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHWS AUCUMMNNHBI. OK3aMeH 50
MPOBOAWTCS B YCTHOMN NN NCbMEHHOM dhopMe no 6uneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepuanom, ero CUCTEMHOe
OCBOEHUE, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHannae nNpobnemMHbIX CUTyaunin U peleH NPakTUYecKnx 3aaaHuni.

7. MNepeyeHb nuTepaTtypbl, HEO6XOAUMOW A1 OCBOEHUS AUCLIMUMINUHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsl) npeanonaraeT M3ydeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4alowmnMcs B 0AHOM U3 ABYX BapuaHTOB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOTO KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBEpCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHOM y4ebHON nnTepaTtypbl, HEOBXOAMMO AJ1S OCBOEHUS AUCLUMAMHBI (MOoyns),
Haxonmtcs B MpunoxeHumn 2 k paboyeli nporpamMme AncUMnavHbl. OH NOANEXUT OBHOBIEHMIO NPV U3MEHEHUW YCITOBUIA
noroeopoB K®Y ¢ npaBoobnapatensiMm anekTpoHHbIX U3LaHWIA U NPU N3MEHEHUM KOMNEKTOBaHNS ooHA0B Hay4Hoi
6ubnuotekn KdY.

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

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

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

Casenbes W.B. Kypc o0buweii douavku. B 5-u 17. Tom 3. MonekynsipHas conauka 1 TepMoanHaMuka [Snek-TPoHHbIR pecypc]
: y4ebHoe nocobue / U. B. Caeenbes. - CaHkT-MNeTepbypr : Jlanb, 2011. ? 224 c. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

9. MeToguueckue ykasaHusl oisi 06yyaloLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckue peKoMeHoaumm

nekumu OcylLecTBASETCS NPOCYWMBAHUE Y KOHCMEKTUPOBAHMWE NeKUMii. HEeNnoHSTHbIE MOMEHTBI OTMEYAIOTCS
3apaHee.lo OKOHYaHMM NeKkumii 3a8atTCst BONpPOoCk npenonasarento. [loma nponssoanTcs
LeTanbHOoe N3y4YeHue nekunii 1 opMynMpoBKa NocnenyoWwmnx BONpPOCOB NpenoLaBatento.
Mpoun3BoanTCS N3y4eHEe PEKOMEHOBAHHON NUTepaTypbl Mo TEME NEeKLMIA.

3AE
CrpaHuua 26 n3 31. Bl YHH



Mporpamma avcumnnmHel "dunamnka"; 15.03.05 "KoHCTpYKTOPCKO-TEXHONOrMYeckoe obecrneyeHe MawmnmHOCTPOUTENbHbLIX MPOU3BOACTB".

Bup pabot MeTtoaunyeckue pekomeHaauum

npakTuyeckmne | Metogudeckune ykazaHus K NpoBeaeHUI0 NPaKTUYECKUX 3aHATUIA MO OU3NKE.

3aHATNS 1. Ha nepBoM 3aHATMM CTyOeHTaM npegnaraetcs nutepartypa u matepuassl B 91€KTPOHHOM BUAE Ans
rnocnenyowero NpoBeaeHNs NPakTUYECKMX 3aHATUIA 1 caMoCTosITENbHON paboTol.
2. Ha nocnenyoowmx 3aHATUAX CTYAEHTHI pPewaroT 3aiayun no NnpeactasneHHbIM TeMaM.
3. AKTUBHOCTb CTyAEHTOB MooLpsieTcs npenonasarensm bannamu.
4. CymMMapHblii 6an, KOTOpbIA BbICTABNSIETCS CTYAEHTY 3a NPOBEAEHNE NPaKTUYECKMX 3aHSITURA,
cknapblBaeTcsl U3 6anno., BbICTaBIEHHbIX 33 MNOCELWEHWEe 3aHSATUI 1 aKTUBHOE y4acTue CTY4EHTOB B
NPOBeAEHNN 3aHATUIA.
MeToanyeckue ykasaHusl K caMOCTOSTENbHON paboTe CTyaeHTOoB
1. CTyAeHTbl N3yyatoT MeToamyeckmne nocobus, HanucaHHble NpenoaasaTensiMmn Kagenpbl OU3NKN.
2. CTyLeHTbl n3yyaloT peKOMEHIOBaHHy0 nuTepaTypy, koTopas npencraeneHa B 4.10.

nabopaTopHble| MeToanyeckne ykasaHus K BbiNofHEeHUo nabopaTopHbix paboT no cnsmke.

paboTbl 1. Ha nepBoM 3aHSATUM CTyLEHTbI pacnpeaensoTcs B bpuranpl no 2-3 4enoseka Ans BbIMOAHEHNUS
nabopatopHbIx paboT, U M onpenenseTcs nepeyeHb BbINONHSEMbIX paboT U3 NPEACTaBNEHHOrO
Bbiwe (4.2) cnucka.
2. Mepep BbiNonHeHneM nabopaTtopHol paboTbl CTyAEHTbI AOMXKHbI U3Y4NTb METOLNYECKME YKA3AHWS
K nony4eHHbIM nabopaTopHbIM paboTam LSt FPaMOTHOIO WX BbINONHEHUS
3. HenocpenctBeHHO nepen BoiNofHeHEM nabopaTopHoi paboTbl CTYAEHTbHI NIPOXOAST ONPOC MO
BbISICHEHMIO CTEMNEHU X NOArOTOBNEHHOCTM K BbIMONHEHUIO NabopaTopHoi paboThl ¢ MOCNEDYOWMM
LLOMYCKOM.
4. B cnyyae porycka CTYOEeHTbl , UCMOMb3ys METOAMYECKUE YKA3aHUS, LONXHbI BbINONHWUTb
npeLcTaBneHHyo nabopatopHyto paboTy 1 nokasaTtb NPernoaaBaTternto NofyyeHHble
3KCNepVMEHTaNbHbIE faHHbIE.
5. Cnegytowmii aTan - HanncaHne oT4eTa no AaHHoi nabopaTtopHoit paboTe.
6. B panbHewweM OaHHbIA 0TYET NpeacTaBmTb Npenonasarenio v 3amnTuTb.
7. B 3aBMCUMOCTM OT 3HaHWI CTyeHTa NpenoaasaTtenb BuicTaBnseT 6ann 3a jaHHyo paboTy.

camocTosl- | B cBoboaHoe oT y4ébbl BpeMsi Npon3BOAMTCS LeTalbHOe N3y4YeHue nekunin u opMynmpoBka
TenbHas nocnenyowmx BONPOCOB npenomasatento. Npon3BoanTcs N3y4eHne PeKoMeH40BaHHOM NuTepatypbl

pa60Ta no TemMe nexkumni. |/|3y‘-IaPOTCﬂ JOMOoNHUTENbHbIE pa3nenbl PU3nK1, pekoMeHayeMble npenonasaTtenieM.
I'Iposom/chsa aHanma nayvyaeMbix oU3nN4ecknx 3aKOHOB. CDOpMyHI/IDYIOTCH BOMPOChHI, 3a4aBaeMble Ha
nekunsx.

nMcbMeHHoe | B KoHue 2 cemecTpa no temam "®Pusmdeckne ocHoBbl MexaHuku. MonekynsipHas
JomawHee | domsmka. TepmoanHamuka. " NoAroTosneHbl BapuaHTbl 3a8a4. CTyAeHTbl N0 3TUM

3apaHve BapvaHTam OOMXHbl PeWwnTb AoMa 3TV 3a4a4m U B NMMCbMEHHOM BUAE CoaTb
npenonasatento. B 3 cemecTpe npeaycMOTpeHbl 2 TakmMx AOMALIHMX MUCbMEHHbIX
3apaHnsa. OgHo oxeaTbiBaeT Matepman "9nekTpoctatnka. SneKTpu4eckmin ToK.
OnekTpoanHamuka. ". [lpyroe oxsatbiBaeT MaTepuan "BonHoBas n KBaHTOBas onTuka.
OcHOBbI KBAHTOBOW MexaHukn. Pusnka atoma 1 TBepnoro tena. Puauka agpa um
3/leMeHTapHbIX Yactuy".

YCTHbIA onpoc | YCTHbIA 0Npoc NPOBOAMTCS Ha NPakTUYecKUX 1 nabopaTopHbixX 3aHATMSIX. B koHue
NPaKTUYECKMX 3aHATMIA MO KaX OOV PaCCMOTPEHHOR Ha NeKUMM Unn NpakTuke TeMe
3a4aloTcs 3apaHee paspaboTaHHbIe BOMPOCHI, Ha KOTOpble CTYAEHTbl JOMXHbI AaTh
NUCbMEeHHbI 0TBeT. Ha nabopaTopHOM NpakTKyMe Takxe 1MetoTcs Habopbl
BOMPOCOB MO TEMaM Kax oW M3 nabopartopHbIX paboT, Ha KOTOpPbIe CTYAEHTb TakXe
IONXHbl AaTb MMCbMEHHbIN 0TBET. ATW OTBETHI OLIEHUBAKOTCS.

3aver 3ayeTt NpoBOAUTCS BO 2 CEMECTPE NO Temam "Puanyeckme 0CHOBbI MEXAHWIKMW.
MonekynsipHas cousunka. TepMmoanHammka " 1 HanpasieH Ha KOMMNIEKCHYIO NPOBEPKY
OCBOEHUS AMCUMNANHBIL. 3a4eT NPOBOAUTCS B YCTHOW uUnm cpopme no bunetam, B
KOTOpbIX CoAep>XaTcs BONPOCHI (3a4aHunsi) No BCEM NPONAEHHbIM TEMAM.
Obyuatowemycs naétcs BpeMsi Ha noarotoeky. OUeHVMBAETCS BNaAEHE MATEPUANIOM,
€ro CUCTEMHOE OCBOEHME, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHUS, HABLIKU 1
YMEHUS NPV aHanmae NpobneMHbIX CUTYyaLWiA U PeLleHNI NPaKTUYECKMX 3a0aHWA.
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Bup pabor

MeToaouyeckme pekomeHoauum

3K3aMeH

Ok3aMeH npoBoanTcsa B 3 cemecTpe no Temam ""OnekTpocTaTnka. SNeKTpruYecKmnin ToK.
OnekTpoamHamuka. BonHosas n kBaHToBas ontuka. OCHOBbI KBAHTOBOW MEXaHWKMU.
®dunamka atoma u TBepaoro tena. Pusnka aopa v anemMeHTapHbIX Yactul " 1 HanpasneH
Ha KOMMNEKCHYIO NMPOBEPKY OCBOEHMUS ONCLUMMNIMHBLL. DK3aMeH MOXET NMPOBOANTLCS B
YCTHO doopMe no buneTtam, B KOTOPbIX COAepXaTcs BONPOCH! (3aaHuns) No BCEM
npoaeHHbIM TeMaM. KpoMe TeopeTnyeckrx BonpocoBs B bunete MoryT ObiTb 1 3a8a4u.
Mpw npoBefeHNM NMCbMEHHOTO 3Kk3aMeHa B bunete npenctaeneHsl 10 3apav,
0OXBaTblBaOLWMX PACCMOTPEHHbIE TEMbI. B cnyyae nposegeHus ak3ameHa B
KOMMbIOTEPHOI hopMe npeanaraeTcsl HAbop TECTOB, HA YaCTb U3 KOTOPbIX
HeobxoauMo BbIbpaTb NPaBUIIbHBIA OTBET U3 psAa NPeaNoXeHHbIX, a Apyras 4acTb
npencraenset coboi 3aaaym, KOTopble HEOBX0AUMO PELNTL U NPEACTaBUTb
ak3ameHatopy. Obyyarowemycs 0aétcs BpeMs Ha Noarotoeky. Hezasucumo ot oopmel
NnpoBedeHNs aK3aMeHa OLeHUBAaEeTCs BnageHne MaTepranom, ero CUCTeMHoe
OCBOEHWE, CMOCOBHOCTb MPUMEHSITb HYXHblE 3HAHWS, HABbIKW 1 YMEHUS NPY aHannse
NPO6NEeMHbIX CUTYyaLIMA N PeLIeHNN NPaKTUHECKMX 3a0aHWiA.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOMMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBaAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbS) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CMELManM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 npuHTEp ONs pacnedyatky pa3naToyHbiX MaTepuanos.
MynbTumMeouiiHas ayautopums.

KomnbloTepHbIi knacc.

CneumanusmpoBaHHas nabopartopus.

CneuvannsmposaHHas nabopaTopus.

12, Cpeﬂ,CTBa apgantauum npenopgasaHusi oguCcUNNNIUHBbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

Mpwn HeobxonmMocTy B 0bpa3oBaTenbHOM NPOLECCE MPUMEHSIOTCSA Cnepytowmne MeToAbl U TexHonoruv, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOro npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX Nob30BaTeNen;

- CO3[aHWe KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- co3naHne BO3MOXHOCTEN ans 06yqa+oumxc;| BOCMpUHUMATb O4HY U TY Xe MHpopMaumio U3 pas3HbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMu cnyxa nony4anm MHOpMaLnio BU3yanbHO, C HAPYLLEHNSAMU 3PEHUS -

aynnanbHo;

- MPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMM/IMHON, 3a CYET anbTepHAaTMBHbIX CMOCOB0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX

TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6pasoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOIZ KOHTaKTHOM pa60Tb| o6y'-|a|ou4er009 C npenogaesarenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIe MOryT
6bITb MCMONb30BaHbI OJ15 npoeeneHunsa BMpTyanbHbIX NEeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHMKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHmns ceMmHapoB, BbICTyMJIeHNA C AokKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

CtpaHunua 28 ns 31.
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENNYEHME NPOLOMXKNTENIbHOCTU caa4m oby4atolwmMcst UHBANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTaHOBNEHHOW MPOAONXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6oree 4yeM Ha 20 MUHYT;

- NPOLONXMNTENBHOCTU BbICTYMEHNS 0ByyatoLerocs Npu 3awmTe KypcoBoi paboThl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma cocTtaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 15.03.05

"KOHCTPYKTOPCKO-TEXHONOMrMYeckoe obecrneyeHe MawmnHOCTPOUTENbHbIX MPOU3BOACTB" 1 NPOOUII0 NMOArOTOBKM
"TexHonornsa MaWwmHoOCTPoeHus".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 15.03.05 - KOHCTPYKTOPCKO-TEXHONOrMYeckoe obecneyeHne MawmnHOCTPOUTENBHbIX
npon3BoacTB

Mpodounb NOAroToBKM: TEXHONOrNS MaWMHOCTPOEHMS
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHuns: pycckuia
oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcHoBHas 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 obweit gonsmkn [TekcT]. T.2: SnekTpmyectBo 1 MarHetnaM. BonHbl. Ontuka. - 10-e u3g., cTep.. -
CI16. : NaHb, 2008. - 496 c. : un. - (Y4ebHukn ons sy3os. Creu. nut.). - ISBN 978-5-8114-0631-9. ak3. 31

3. Casenbes W. B. Kypc obweit consmku [TekcT]. T. 3, KBaHToBas ontuka. ATomHas cpusmka. dursuka 1Bepaoro tena.
Ddu3rka aTOMHOrO AAPa U ANEMEHTAPHbIX YacTuL: y4ebHMK ans By3os: B 3 1. / U. B. CaBenbes. - CaHkT-lNeTepbypr:
Nanb, 2008. - 320 c. ak3. 98

4. Bpybnesckas I'. B. ®uauka. MpakTrkyM [OnekTpoHHbIl pecypc]: yuebHoe nocobue / . B. Bpybnesckas, U. A.
"oHuapeHko, 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

JdononHutenbHaa nuteparypa:

5. BadpuH 0. 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 naa., 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
nccnenosarenbCckuii ToMCKuiA nonnTexHuyeckuii yHnesepcutet, 2011. - 47 ¢. - Pexum poctyna:
http://znanium.com/go.php?id=417650 9P
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnne noarotosku: 15.03.05 - KOHCTPYKTOPCKO-TEXHONOrMYeckoe obecneyeHne MawmnHOCTPOUTENBHbIX
npon3BoacTB

Mpodounb NOAroToBKM: TEXHONOrNS MaWMHOCTPOEHMS
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHms: pycckuia
oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flanb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OAHWUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
N3patenbcTBa "JlaHb" obecneunBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCMManbHOMY KONMYECTBY NMPOMUIbHBIX HANpaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

YyebHo-mMeToamYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANUYMK B SNEKTPOHHO-BMBNNOTEYHON cncTeme
"KoHCynbTaHT cTyAeHTa", LOCTYN K KOTOPOi NpegocTasneH obyyatowmmes. MHoronpoguibHbIi 06pa3oBaTtenbHblii
pecypc "KoHcynbTaHT cTyaeHTa" sBnsieTcs anekTpoHHon 6ubnuoteyHol cuctemoii (36C), npesoctasnstowein AoCTyn
uepes cetb VIHTepHeT K y4ebHO nnTepaType 1 [ONONHUTENbHBIM MaTepuanam, NpuobpeTeHHbIM HA OCHOBAHWU NPSMbIX
LOroBopoB ¢ npaBoobnanatensimu. MoNHOCTbIO COOTBETCTBYET TPebOBaHNAM (oefepanbHbIX FOCY AaPCTBEHHbIX
06pasoBaTtebHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMNNEKTOBAHWIO BBNNOTEK, B TOM YACIE ANEKTPOHHbIX, B
YyacTtn oopMUPOBAHNS POHOOB OCHOBHOW W AOMONHUTENBHOW NUTEpaTypbl.
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