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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
pe3ynbtatamm ocsoeHus OMOMn 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, yHaameHTanbHble NOHATUS, 3aKOHbI U TEOPUM KNacCU4ecKom 1 COBpPeMEHHO
Prn3nKn

HonxeH ymeTb:

- MPUMEHSATb MONYYEHHbIe 3HAHUS N0 PU3NKE NPU N3YyHEeHUU OPYrnx OUCLUMNANH, BbIAENATb KOHKPETHoe on3nyeckoe
copgepXaHue B npuknagHblX 3anadax I'IpOCpeCCI/IOHaJ'IbHOVI neAaTe/ibHOCTHU

JonxeH Bnanetb:

- COBPEMEHHOW Hay4yHOW annapaTypoii, HaBblkaMn BeeHNs (OM3NYeCKOro aKcneprMeHTa

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!
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- MPUMEHATb Pe3ynbTaTbl OCBOEHUA ONCUNMJTINHDI B ﬂpO(*)eCCMOHaﬂbHOIZ neATeNIbHOCTW.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHasa oncumnnuHa (Mogynb) BKNtoYeHa B padgen "B1.6.8 ducumnnuHbl (Mogynn)" OCHOBHOM NpodheCCuoHanbHow
obpasoBatenbHoi nporpammbl 15.03.05 "KoHCTPYKTOPCKO-TEXHONOrm4yeckoe obecrevyeHne MalmnHOCTPONTENbHbIX
npon3BoacTB (TEXHONOrNs MaWMHOCTPOEHMS)" 1 OTHOCKUTCS K 6a30BoI (06WwenpodeccnoHanbHoM) YacTu.
OcBauBaetcs Ha 1, 2 kypcax B 2, 3 cemecTpax.

3. 06bem gucuunnuHbl (MOAYNS) B 3a4eTHbIX eAMHULLAX C YKa3aHUEM KOJIMYeCcTBa YacoB, BbiAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

Ob6was TpynoeMKOCTb AncUMNAnHbl coctaBnseT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHas paboTa - 144 yaca(oB), B TOM uncne nekumm - 54 yaca(os), npaktuyeckme 3aHatus - 54 yaca(os),
nabopatopHble paboTbl - 36 yaca(oB), KOHTPONb CAMOCTOSTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 180 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMMUHBIL: 3a4eT BO 2 CEMECTPE; 9K3aMeH B 3 ceMecTpe.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeA,eHHOro Ha
HUX KonnyecTBa akageMunyeckmx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOLBYNIO)

Buabl v yachbl
KOHTaKTHOW paboTbl,
Pasnenbl guCUMNANHDI / MX TPy A0EMKOCTb CamocTosiTenbHas
N Monyns Cemectp (B yacax) paborta
MpakTnuyeckunelabopaTopHbie)
Jlekuu 3aHATUSA paboTbl
Tema 1. dusnyeckme oCHOBbI
1. KNaccm4eckom MexaHuKu. 2 8 8 0 15
Tema 2. MexaHuyeckue konebaHus un
2. [BONHbI. DNEeMeHTbl PENSTUBUCTCKON 2 2 2 0 6
MEXaHVKMW.
3. [Tema 3. MonekynapHas dounauku. 2 4 4 0 10
4. [Tema 4. TepmognHamuka. 2 4 4 0 5
5. [Tema 5. OnekTpocTaTuka. 3 4 4 4 16
6. 'Tl'cc)a:/la 6. MOCTOSIHHbIN 3NEeKTPUHECKNiA 3 4 4 4 16
7. |Tema 7. SnekTpoanHammka. 3 10 10 10 40
Tema 8. BonHoBas 1 kBaHTOBas
8. ONTHKA. 3 6 6 6 32
Tema 9. OCHOBbI KBAHTOBOA
. MeXaHUKK. 3 4 4 4 26
Tema 10. dusuka atoma 1 TBEPLOro
10. Tena. 3 6 6 6 7
Tema 11. dusnka sapa u
1. 9NEMEHTAPHbIX YacTULl. 3 2 2 2 7
Utoro 54 54 36 180

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

CrpaHunua 4 13 29.




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

Tema 1. dnsnyeckKkme oCHOBbI KJITaCCUYECKON MEeXaHUKMU.

KuHemaTtuka noctynatenbHoOro ABUXEHUS (MaTtepranbHas Touka, CUCTEMa 0TCYETA, TPAEKTOPUS ABUXEHUS, CKOPOCTb,
nepeMelLeHne; TaHreHLanbHoe, HopPManbHOE U NOMHOe yCKopeHus). KnHematrka BpawaTtenbHOro ABUXEHUs (yrnosas
CKOPOCTb, YINIOBOE YCKOPEHMWE, CBS3b MEXY YINI0BOA N NMHENHOW CKOPOCTSMU, PABHONEPEMEHHOE BpalLEHNE.

3akoHbl gnHamMuku. MNepBbiit, BTOPOI U TPeTWit 3aKoHbl HbloToHA. 3aKOH BCEMUPHOrO TAroTeHusi. Cunbl. Cunbl TpeHUS.
LleHTp Macc, 3aKOH OBUXEHUS LeHTpa Macc. YpaBHeHVe IBUXEHNUs Tena nepeMeHHol Macchl. MexaHndyeckas pabora.
KoHcepBaTuBHble cunbl. MoTeHumanbHas n KuHetudeckas aHeprun. Ceasb Mexay CUNOoi U NOTEHUMNANbHOW SHEpruen.
Pabota cunbl.

IOvramuka tBepooro tena. KuHetnyeckas aHeprus spaieHus. MOMEeHT nHepuumn MatepranbHOM TOHKK 1 Tena
OTHOCUTENbHO HenoaBuXHon ocu. Teopema Ltelinepa. MomeHT cunbl. MoMeHT nmnynbca. OCHOBHOE ypaBHEHUS
OVHaMWKM BpawWaTenbHOro OBUXEeHWS TBEPAOro Tena. 3akoHbl COXPaHEHNS B MEXaHWKE: UMMYNbCca, MEXaHUYEeCKO
SHepruw.

Tema 2. MexaHuueckue Koneb6aHUs U BONHbI. NEMEHTbl PENATUBUCTCKON MEXaHUKM.

MaTtemaTtnyeckuin, NpyXXUHHbIA 1 n3ndecknini MasTHUKKM. CBOBOOHbIE HE3aTyxalowme rapMoHMyeckme konebaHus,
3aTyxatolme rapMoHmYeckne konebaHusi, nx xapakTepuctTukn. BelHyx aeHHble konebaHus. PesoHaHc. MexaHuyeckue
nnockme, norepeyHble U NPoLosbHbIE BOMHbI. VX xapakTepucTuku.

MpvHUMN OTHOCUTENBHOCTW, NPeobpa3oBaHNs KOOPAMHAT U BpeMeHu JTopeHua. MNocTynathbl cneumvansHon Teopum
oTtHocutenbHocTh (CTO). Cneacteuns na CTO: OTHOCUTENBHOCTb ONUHBI, BPEMEHW, OOHOBPEMEHHOCTMW. Penatmemcrckui
UMNYNbC, OCHOBHOE ypaBHeHne auHammkm CTO, cBA3b MeXAy MACCON Tena v SHEepPruen, NPUHLMN 3KBMBAIEHTHOCTU.
OneMeHTbI 0bLuei Teoprm OTHOCUTENBHOCTU.

Tema 3. MonekynsipHasi ousunku.

OcHogHble nonoxeHnst MKT. Paamepbl 1 Maccbl aToMoB 1 Monekyn. Konnyectso Bewectea. OCHOBHOE ypaBHeHMWe
MONEKYNSPHO KMHETUYECKOW TEOpUM naeansHoro rasa. Pnanyeckunin CMbICn TemnepaTypbl. YpaBHEHUE COCTOSHUS
naeanbHoro rasa. Ymcno creneHein ceoboabl. 3aKoH paBHOMEPHOrO pacrnpeneneHns aHeprum no cTeneHsM ceoboabl
monekyn.

SBneHns nepeHoca. CpenHsis anuHa ceobonHoro npobera Monekyn. SIBneHne nepeHoca Tenna.
TennonposogHocTb. dnddoyaus. MNMepeHoc selwecTsa. lNepeHoc nMnynbca HanpasneHHOro ABUXeHNS.BHyTpeHHee
TpeHwue.

PacnpeneneHune monekyn noeanbHOro ra3a no CKOpOCTAM TEMNOBOro AsuxeHus. PacnpeneneHne Makceenna.
BapomeTtpuyeckas popmyna. PacnpeneneHune Monekyn noeanbHOro rasa B CUI0BOM MOJE MO SHEPTUsM.
PacnpegneneHne bonbLMaHa.

Tema 4. TepmoanHaMuka.

BHyTpeHHss1 aHeprusi naeanbHoro rasa. Pabota. Tennota. TennoémkocTb. | Ha4yano TepMoanHaMuKn. 3akoH
COXpaHeHWs 3Hepruun Npu Tennosbix npoueccax. NpumeHeHve | Havana Kk pasnnyHbIM n3onpoleccam. TennoéMKoCTb
npeanbHoro rada. CteneHn ceoboapl Monekyn. Aouabatnyeckuii npouecc. YpaeHeHue lMyaccoHa. Monutponunyeckuii
npovecc.

Kpyrosoii npouecc (umkn). Tennosas mMawmHa. Liukn KapHo u ero k.n.a. ans naeansHoro rasa. Obpatumble u
HeobpaTuMble npouecchl. NprBeaeHHOe KONNMYECTBO TennoTbl. SHTponus. CBSA3. SHTPOMUN U TEPMOANHAMUYECKOW
BeposATHOCTW. || HaYano TepmoomHammkin. PeanbHble rasbl. YpasHeHne BaH-gep-Baanbca. V130TepMbl peanbHbIX ra3os.

Tema 5. dnekTpocTaruka.

OneKkTpuYecKkmnii 3apsa. 3aKkOH COXpaHEHMS ANeKTPUYEeCcKoro 3apaaa.dnekTpuyeckoe none. HanpsxxeHHoCTb u
noTeHuuan anekTpocTatnyeckoro nons. MNoTok BekTopa HanpsxxeHHocTn. Teopema ["aycca. Teopema o umpkynsauum
BEKTOpA . DNeKTpruyeckoe none 3aps>KeHHOM NAocKoCTH, cdoepbl, HUTH.

SﬂeKTpVI'-IeCKOG none B KoOHOeHcaTtope 1 B NpoBOoOHUKE.

OnekTpryeckuii aunonb. JUnonbHbIA MOMEHT. DNEKTPUYECKUA OUNOMb B OLHOPOAHOM 3NEKTPUYECKOM MONeE.
LunanekTpuku. MonsipHble N HENONAPHbLIE MONEKYNbI.

Monspusauus onanekTpuka. NongpusosaHHocTb. Teopema [Maycca ons nons B BelwecTse.
OnekTpoemMKoCTb KoHaeHcatopa. Mnockuin, UMANHAPUYECKUA N cpeprnyecknini KOHOEHCATOPbI.
Tema 6. NMOCTOSIHHBIN INEKTPUYECKUI TOK.

Cwvna Toka. NnoTHOCTb ToKa. dNeKTpoaBMXyLWas cuna uctoyHuka toka. ConpoTmeneHne.3aBnNCMMOCTb COMPOTUBIEHNS
npoBoAHMKa OT Temnepatypbl. CoeanHeHre NpoBoAHMKOB. HanpsxeHne Ha yqacTke 1-2. 3akoH Oma ans 04HOPOLHOro
1 HEOOHOPOOHOrO Y4acTKOB B MHTErpanbHoi coopme. 3akoH Jxoyna-NleHua. KongeHcatopbl. CoeanHeHvne
KoHOeHcaTtopos. [Mpasuna Kupxroda.

Knaccnyeckas Teopust nposoammoctu metannos Opyne-JlopeHua . E€ goctonHcTea n HegocTaTky. 3akoH
BrnoemaHa-®paHua. 3akoHbl Oma u [1xoyns-IleHua B amcbdpepeHumansHom goopMe.

OnekTpuyeckrne ToK1 B XMOKOCTSX, rasax, B Bakyyme. CaMOCTOSTENbHbIA U HECAMOCTOSTENbHBIV pa3psi.
PaboTa Bbixoaa anekTpoHoB 13 Metanna. KoHTakTHas pa3HOCTb NOTEHLMANO0B.
Tema 7. dnekTpoanHamuka.
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MarnutHoe none. VHaoykuust marHuTHoro nons. Cuna Amnepa.Cuna JlopeHua. MarHUTHbIA MOMEHT. 3akoH
Buo-Cagapa-Jlannaca. MarHutHoe none, co3aaBaeMoe KpPyroBbiM NMPOBOAOM C TOKOM, NMPSIMONIMHEHBIM MPOBOAHVKOM C
TokoM. Lupkynsiums Bektopa . MarHnTHbIli noTok. Teopema "aycca ans MarHUTHOro nons B Bakyyme. Pabota
MarHuTHOro nonsi.

SlBneHvne anekTPOMarHUTHOW MHAOyKUMU. CaMonHOYKLUNWS.

MarHuntHoe none B BewecTtee. MarHetmku. Hal'lpﬂ)KGHHOCTb MarHMTHOro nons. TeopeMa O LMpKyndaumm sektopa
HaNpPsAXeHHOCTHN . I'Ipmpona mMarHetmama: gnamarHetmkn n napaMmarHeTuku. (DeppOMaFHeTI/IKI/I. MNoBeneHune
peppomarHeTnkos B MarHUTHOM Mone. FMCTepe3|/|c. neTnsa rucrepesunca. I'Ipmpop,a hbeppomarHeTnama. SHeprvm
MarHMTHOro nons.

BuxpeBoe anekTpuyeckoe none. Tok cMeweHns.MNnoTHOCTb Toka cMelleHus. MNMonHas cuctema ypasHeHuidi Makcsenna B
WHTerpanbHon 1 gugodoepeHLumanbHon goopmax, Ux onsn4eckunin CMbIC.

AnekTpuryeckuii konebatenbHblli KOHTYpP. [dnddepeHumnansHoe ypaBHEHNE 3N1eKTPOMarHuTHbIX KonebaHuii.
Hesatyxatowune konebanusi. 3atyxatowme konebaHus. XapakTepuctukm aatyxawowmx konebaHuii . Anepmonmyeckui
npouecc. BelHyxaeHHble anekTpudeckue konebaHus. Pe3oHaHc. BonHoBoe ypaBHeHue. CBOMCTBA 3NeKTPOMarHUTHbIX
BOJSH. Llkana anekTpoMarHWTHbIX BOJH.

Tema 8. BonHoBas n KBaHTOBasi ONTUKa.

NHTepgepeHLms cBeTa. KOrepeHTHbI BONHbI. YCNoBUS HabntoaeHns nHTepgoepeHuun ceeta. MIHTepdpepeHuns ceeTa B
TOHKUX nneHkax. Qudppakuus ceeta. MpuHumn MoreHca-®dpeHens. 3oHbl PpeHens. dundpakuns dpeHens Ha Kpyriom
oTBepcTun 1 gucke. dndpakuns @payHrogepa Ha Wwenv u andopakumoHHon pewetke. Jdudpakuns peHTreHOBCKMX
ny4en.

EcTecTBeHHbI 1 nonsipudoBaHHblil ceeT. CTeneHb nonsipmsaunn. CteneHb nongpusauny ons eCTeCTBEHHOMo 1
MI0CKONONSPU30BaHHOro ceeTa. Cnocobbl MOYYEHNS NNOCKOMONSPU30BaHHOIO cBeTa. 3akoH Mantoca. 3akoH
Bpioctepa. OpoiHoe nydenpenomneHune. VickyccTBeHHas ontnyeckas aHnsotponus. 9gdekTbl chotoynpyroctui, Keppa
n KottoHa-MyToHa.

TennoBoe nanyyeHne. XapakTepucTKI TEMNOBOro N3y4yeHusl. abContoTHO YepHoe Teno. 3akoH Kupxroga. 3akoH
CredpaHa-bonbumara. 3akoH cMelweHmns BuHa. ioesa ksaHToBaHna n goopmyna M.IMnaHka. @oToanekTpruyeckuii
apdheKT. 3aKOoHbl BHelWHero gootoadgocpekta. dotoHbl. CeolicTBa ooToHOB. ddodhekT KomnTtoHa. OnbiThl Jlebenesa.
IaeneHwve ceeTa.

Tema 9. OcHOBbI KBaHTOBOW MeXaHUKMW.

KopnyckynsipHo-BonHoOBOM oyanvam ceeTa. ['mnotesa Jlyn ne Bpoiing. 9kcneprmMeHTanbHoe NOATBEPXAEHNE BONTHOBbIX
CBOWCTB MyKpoyacTuy. CooTHOWEHUS HeonpeneneHHocTen B. NeliseHbepra kak nposiBneHve
KOpMyCKyNnsipHO-BOMHOBOro Ayanuama cseta. BonHosas pyHkumns u ee omamdeckuin cmoicn. CTatucTUHecKnii CMbich
BOJTHOBOW QPYHKLIMN.

HectauvoHapHoe ypasHeHue WpeauHrepa. CtaunoHapHble cocTosHus. CTaumnoHapHoe ypaBHeHue LpenvHrepa.
YacTrua B NpsiMOyronbHoi noteHumnanbHol sme. KsaHToBaHue aHeprun. MpoxoxaeHve YacTuvubl Yepes noTeHuUmanbHbIi
6apbep. TyHHenbHbIV 3dodpekT. KBaHToBas Yactuua B napabonmyeckoin noteHumanbHomi sme. KBaHTOBbIA NMHENHbINA
rapMoHu4eckuii ocumnnatop. Mposuno otéopa.

Tema 10. ®du3uka atoma 1 TBEPOOro Tena.

SlBneHns, noaTeepXxjaillume CnoxHoe cTpoeHne atoma. CnekTpanbHble 3akoHoMepHocTU. Mogenb atoma 3.
Pesepdhopaa. MNoctynatel H.Bopa nns atoma Bogopoaa. Onbit @paxka v Mepua. YpasHeHue WpenmHrepa ans
aMeKTpoHa B aToMe Bogopoaa. KBaHTOBbIE Yncna; Ux doM3nYeckunii CMbIch. Y CnoBHble 0603HaYEHUst COCTOSIHMIA
anekTpoHa. Mpasuna otbopa. MNMoHATUE 3nekTpoHHOro obnaka (opbutanu).

OpbuTtanbHblii MEXaHNYECKWIA U MAarHWTHbI MOMEHTbI 3nekTpoHa. CnuH anekTpoHa. Ero xapaktepuctmku. OnbiT WTepHa
n Mepnaxa kak NOATBEPXAEHNE HANNYNS CMIMHA Y SNeKTpoHa. PepMroHbl 1 6030HbI. MpuHumn Maynu. Pacnpenenexne
9NEKTPOHOB Ha SHEPreTUYeckmx ypoBHsx atoma. leproamnyeckas cuctema anemeHTto 0. V. MeHpeneesa.

OneMeHTbl 30HHOI Teopun TBepLoro Tena. ObpasoBaHne SHEPreTUYECKUX 30H NPy hOPMMPOBAHUM KpucTanna.
PaspelueHHble 1 3anpelueHHble 30HbI. CBOHOAHBIE U BANEHTHBIE 30HbI 1 30HbI MPOBOAMMOCTU. M13onsTopbI,
MonynpoOBOLHVKU N MPOBOOHUKMN C TOUKM 3PEHMS 30HHOI Teopuu. [ornoweHne ceeTa Npy NPOXoXAEHNN UM BELECTBA.
3akoH byrepa-/lambepta. CnoHTaHHOE W BbIHYXXAEHHOE N3nydeHuns ceeTa. Jlazepsl, ycnosus nx paboThl,
XapakTePUCTKU Na3epPHOro N3nyYeHuns.

Tema 11. ®dnsuka agpa n aneMeHTapHbIX YacTuu,.

ATtomHoe aapo. Coctas 1 Macca aaep. HyknoHbl: IPOTOHbI U HEMTPOHbI. SAepHble CUibl 1 X CBOWCTBA. SAepHble
peakuun. SHepruns cesa3un sapa. PaanoakTBHOCTb, ee xapakTepucTukn. 3aKoH paanoakTMBHoOro pacnaga. Buabl
panmoakTMBHBIX NPOLLECCOB: anbda-, beTa- 1 ramma-pacnagpl, K-3axsar. neMeHTapHble YacTuLbl. 3apsiibl 1 3aKOHbI
coxpaHeHus. AHTu4acTuubl. NoHATHE 0 KBapkax.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTosITeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

KETPOHHBH
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CamocTosiTensHas paboTa 06yHaowWmxcs BbIMOMHAETCS N0 3a[aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Npenonasartens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocToATeNbHY0 paboTy Ha
ayMTOPHbIX 3aHATUSX U HA BHEAYAUTOPHYK CaMOCTosTeNbHYO paboTy. CamoctosTenbHas pabota obydyatowmxcs
BK/IHOHYAET Kak MONIHOCTBIO CAMOCTOSATENBHOE OCBOEHME OTLENbHbIX TEM (Pa34eNoB) AUCLMMIUHDI, TaK U NPOPaboTKy TEM
(pasfenos), 0OCBaMBaEMbIX BO BPEMS ayAMTOPHOW paboThl. Bo BpeMsi caMocTosTensHo paboTbl 0byyatowmecs YiTarmT u
KOHCMNEKTUPYIOT Y4ebHYI0, Hay4HYO 1 CMPABOYHYIO MNTEPATYPY, BbIMONHAIOT 3aaHusl, HanpasieHHble Ha 3aKpenneHne
3HaHWUiA 1 0TPabOTKY YMEHWA 1 HABLIKOB, FTOTOBSATCS K TEKYLEMY M MPOMEXYTOYHOMY KOHTPO/O MO AMCUUMINHE.
OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
Kypc obweit gousmkn. B 5-n 11. Tom 3. MonekynsipHas domavka n TepMoamHamuka [SnekTpoHHbIN pecypc] : y4ebHoe

nocobue / N. B. Casenbes. - CaHkT-MNeTepbypr : NMaHb, 2011. ? 224 ¢. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

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

Casenbes, W.B. Kypc 0bweit cousvku. 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

6. DOHA, OLLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLYNI0)

6.1 MepeyeHb KOMMNETEHLMUI C YKa3zaHUEM 3TanoB MX popMupoBaHus B NpoLiecce 0CBoeHUsi o6pa3oBaTtenbHOM
nporpaMmMbl U POPM KOHTPONSI X OCBOEHUS

dopma KOHTpons OueHuBaemble
Tan
Ota KOMNETeHLIMM TeMmbl (pa3penbl) AUCLUMIUHDI
CemecTp 2
TeKyLL M KOHTPOIIb
1. dun3nyeckre OCHOBbI KTACCUYECKOA MEXaHVWKM.
MnucbmeHHoe 2. MexaHuyeckue konebaHms 1 BOMHbI. SNEMEHTHI
1 |pomawHee 3apaHne |OK-5, OlK-2 PenAaTUBUCTCKON MEXaHUKM.

3. MonekynsipHas pusnku.
4. TepmoanHamuka.

1. dPuU3nyeckme OCHOBbI KNACCUYECKON MeXaHWKN.
2. MexaHuyeckne konebaHusi 1 BOMHbI. DNEMEHTbI
2 |YcTHbIV onpoc OK-5, Orl1K-2 PenaTUBUCTCKON MEXaHWKM.

3. MonekynsipHas pusmku.

4. TepmognHamuka.

3auer OK-5, OrK-2
CemecTp 3
TeKyLLMI KOHTPO/1b
lMncbmeHHoe 5. OnekTpocTaTuka.
1 |pomawHee 3apaHue |OlK-2, OK-5 6. MNOCTOSHHbIN 3NEKTPUHECKUIA TOK.
7. 9nekTpognHammka.
5. SnekTpocTartumka.
6. IMOCTOSIHHbBIN SNEKTPUYECKUI TOK.
7. 9nekTpoauHammka.
2 NaGopatopHeie OriK-2, OK-5 8. BonHoBag u kBaHTOBas onTukKa.
paboTbl y
9. OCHOBbI KBAHTOBOW MEXAHMWKM.

10. ®dun3uka atoma n TBEPLOro Tena.
11. duamka sopa 1 sNeMeHTapHbIX HYacTuL,.

5. SnekTpocTartmka.
3 |YcTHbIV onpoc OriK-2, OK-5 6. MNOCTOSHHbI 3NEKTPUHECKUIA TOK.
7. OnekTpoguHammka.
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dopma KoHTponst  (OueHuBaeMble
OTan KOMMETEHLIUM Tembl (pa3penbl) AUCLUIMINHBI
8. BonHoBas v kBaHTOBas ONTUKA.
lMucbMeHHoe o
9. OCHOBbI KBAHTOBOW MEXaHUKM.
4 |nomawree 3anaxue (OMK-2, OK-5 10. dunsmka atoma 1 TBEPLOro Tena.
11. dursmka s4pa v aNeMeHTapHbIX YacTu,.
8. BonHoBas n kBaHTOBas oNTUKA.
o 9. OCHOBbI KBAHTOBOW MEXaHUKM.
5 |YcrHelid onpoc Ork-2,, OK-5 10. ®usunka atoma u TBEpHOro Tena.
11. dunsuka aapa 1 aNEMEHTaAPHbIX YacTuu,.
Ok3ameH OK-5, OrK-2

6.2 OnucaHune nokasartenen v KpuTepmes OLLEHUBAHNS KOMMETEHLMIA Ha pa3/InyHbIX 3Tanax nx coopMmnposaHus,
onucaHue LLKan oLeHMBaHUS

Tembl. OTBET XOPOLO
CTPYKTYpUPOBaH.
MpekpacHo ocBoeH
NOHATUIMHbIA annapar.
lMpooemoHcTprpoBaH
BbICOKWIA YPOBEHb

CTpykTypa oTBETa B

XopoLo 0cBoeH
NOHATUNHbIA annapar.
[MponemMoHcTpmpoBaH
XOPOLWMWNA YypOBEHb

LenomMm ageksartHa Teme.

CTPYKTYPUPOBaH.
MoHaTUAHBIN annapart
OCBOEH 4aCTMYHO.
[MoHMMaHne oTaeNbHbIX
NONOXEHNN 13
marepuana no Teme.

OCBOEH
HeynoBNEeTBOPUTENBHO.
lMoHumaHue maTepmana
bparmeHTapHoe nnu
oTcyTCTBYeT. HeymeHume
thopmMynnpoBaTtb CBOU

NMoHUMaHWsa Matepuana. [moHMMaHus maTepuana. Y noBneTsopuTenbHoe |Mbicnv, obcyXxaatb
lMpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCNOHHbIE
doopMynmMpoBaTb CBOM  ((POPMYyNMPOBaTbL CBOM  |DOPMYNMpPOBaTbL CBOM  |MONOXEHNS.

MbIC/N, O6Cy)KJJ,aTb

MbIC/N, O6CY)K,D,aTb

MbIC/N, 060y)K,£l,aTb

Kputepum
®opma OL,eHNBaHUS 3ran
KOHTpOnsi
OTnN4YHO Xopoluo Y nosn. Heyn.
CemecTp 2
TekyLLUA KOHTPONb
MNMucbMenHoe  (MMpaBunbHO BbINOAHEHbI [[1paBnnbHO BbINONHEHA (3a8aHus BbINONHEHbl  |3a4aHus BbINOMHEHbI
fomalHee BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HanoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 1
3ajaHve MpoaeMoHcTpypoBaH  [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKMNI YPOBEHb MpucyTcTeyloT cepbé3aHble oWwmnbKu. HeyAnoBNEeTBOPUTENBHBbI
BNafeHns MatepranoMm. [HesHauymTenbHble MNpoaemMoHcTprpoBaH [ypoBeHb BnaneHus
MposiBneHsb ownbKm. yOOBNETBOPUTENbHBIA  (MaTepuanom.
npeBoCcxoAHble lMpooeMoHCTpUpOBaH  |ypoBEHb BNaOEHNS MposiBneHsb
CnocobHOCTM XOPOLMNA YypOBEHb maTepuanom. HefoCTaToYHbIe
NPUMEHATb 3HaHMa 1 |BnadeHus matepuanom. [posiBneHsl HU3Kne cnocobHoCTM
YMEHUS K BbINONHEHUIO |[posiBNeHbl cpefHne  |cnocobHocTH MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuWii.  [cnocobHOCTM NPUMEHSTb 3HAHMA U |[YMEHWS K BbINOMHEHWIO
MPUMEHSITb 3HAHUS U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHui.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a0aHUN.
KOHKPETHbIX 3a0aHui.
YcTHbI onpoc |B oTBeTe ka4ecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThI. packpbita. OTBeT cnabo [[MoHaTWiAHbIA annapart 2

LNCKYCCUOHHbIE LINCKYCCUOHHbIE JNCKYCCUOHHbIE
NONOXEHMS. MONOXEHUS. NONOXEHMS.
3auTteHo He 3auteHo
3auer Ob6yuatowwmitica obHapyXun 3HaHne OCHOBHOro  |OByyatrowmincs 06HapyXunn 3HaYUTeNbHbIE
yuyebHO-NporpaMMHOro Matepuana B 06beme, npobenbl B 3HAHUSIX OCHOBHOIO
HeobX04MMOM Ons fanbHeiwen yuebsl 1 y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CreumnanbHOCTH, NPVHUMNMANbHbIE OWMOKM B BbIMONHEHN
CNpaBuWIICS C BbINOMHEHVEM 3afaHUIA, npeayCMOTPEHHbIX NPOrpaMMolt 3aiaHnin n He
NpeayCMOTPEHHbIX MPOrpaMMoi AUCUMNAUHBL.  |CNOCOBGEH NPOAONXNUTL 0ByYeHMEe Nnu
NPUCTYNUTb MO OKOHYaHWU YHMBEPCUTETA K
npodpeccroHanbHon nesaTensHocTy 6e3
JLOMONHUTENbHbBIX 3aHATWIA NO COOTBETCTBYOLEN
LMCUMMNNNHE.
Cemectp 3

TekyLLUn KOHTPONb

3AEKTPOHHELBH
Bl YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty
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MNpekpacHo ocsoeH
NOHATUIHBIA annapar.
lMpooemoHcTpupoBaH
BbICOKWUI YPOBEHb
NoHUMaHWa Matepvana.
MNpeBocxonHoe ymeHve
goopMynMpoBaTb CBOU
MbiCnn, 0bcyXaaTb
JONCKYCCUOHHblE
NONOXeHMS.

Xopolo ocBoeH
NOHATUIHLIVA annapar.
lMpoaemMoHcTpuposaH
XOPOLLINIA ypOBEHb
NoHUMaHMsa mMatepuana.
Xopolee ymeHvne
popmMynmnpoBaTb CBOU
Mbicnu, obcyxaaTb
INCKYCCUOHHbIE
MONOXEHUSI.

OCBOEH YaCTUYHO.
lMoHnMaHmne oTaeNbHbIX
NoNIOXEHUN 13
marepuvana rno Teme.

Y noBNeTBOPUTENBHOE
yMeHne
doopMynmpoBaTb CBOU
Mbicnn, obcyxaaTb
INCKYCCUOHHblE
NONOXEHUS.

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

dopma Kputepum dran
KOHTpoOns oLLeHUBaHUA
OTnN4YHO Xopoluo Y nosn. Heyn.
MucemeHHoe  |[paBunbHO BbINONHEHDI |[1PaBMAbHO BbINONHEHA [3a4aHns BbINONHEHbl  (3a8aHWs BbiNOMHEHb
JoMmallHee BCE 3a4aHus. 6onbwas YacTb 6onee 4eM HanNoONOBKHY. [MEHEe YeM HaMoNoBuHY.| 1
3agaHve MNpooeMoHCTpMpoBaH  [3amaHuii. MpwucyTcTByiOT MponoemoHcTprpoBaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbésaHble oWwmnbKu. HeyOOoBNeTBOPUTENbHLIN| 4
BNafeHns matepuanoMm. (HesHauymTenbHble MNponoeMoHCTpMpoBaH  |ypoBeHb BNageHns
MposBneHb ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MpooeMoHCTpMpPOBaH  [ypoBeHb BNageHUs MposBneHs
cnocobHoCTM XOpOLWWiA YpOBEHb mMarepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnageHus matepwanoM. |[posiBneHbl HU3Kme cnocobHocTM
yMEHUS K BbiNonHeHUO |[posiBneHbl cpefHne  |cnocobHocTh NPUMEHSATb 3HaHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHoCTM NMPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
NMPUMEHSATb 3HAHUA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHuiA.
YMEHWS K BbINMOMHEHNIO [KOHKPETHbIX 3a4aHWUIA.
KOHKPETHbIX 3aAaHUi.
NabopatopHble [O6opynosaHme 1 O6opynosaHue un O6opynosaHue 1 O6opynosaHwve un
paboThi MeToAbl MICNOMb30BaHbl (METOAb! MCNOMNb30BaHblI [METOAbI HACTUYHO MEeTOobl UICMONMb30BaHbl | 2
npasunbHo. NposiBneHa [B 0CHOBHOM NPasubHO. [MCMNONb30BaHbI HenpasWibHO.
npesocxonHas MposBnena xopowas  [npasunbHo. NpossneHa ([possneHa
TeopeTunyeckas TeopeTnyeckas yooBneTBopuTenbHas  |HeynoBneTBopuTeNnbHas
noAroToBKa. MoAroToBsKa. TeopeTuyeckas TeopeTunyeckas
Heobxoanmble HaBbikn [HeobxoauMble HaBbik  [MOArOTOBKA. noAroToBsKa.
1 YMEHWS NMOMHOCTBIO (U yMEHNs B OCHOBHOM  [Heobxonmmble HaBblku  |HeobxoamMble HaBbIKK
0CBO€eHbI. PesynbTaT  |oCBOEHbI. Pesynbtar |V yMEHUs 4acTUHHO 1 YMEHUS HE OCBOEHHbI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopaTtopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4YaCTUYHO He COOTBETCTBYeT eé
Lensm. Lensam. COOTBETCTBYET €8 Lensam.
uensm.
YCTHbIV onpoc (B oTBeTe kayecTBeHHO |OCHOBHbIE BOMPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO codepXaHue [TeMbl packpbiTbl. packpbita. OtBeT cnabo [[MoHsTWAHLIA annapaTt 3
TeMbl. OTBET XOPOLO CTtpykTypa oTBeTa B CTPYKTYpPUPOBaH. OCBO€EH
CTPYKTYpPUpPOBaH. uenomM ageksatHa Teme. |lToHATURHBIA annapat  |HeyL4OBNETBOPUTENBHO. 5
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

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

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

CemecTtp 2

TekyLwWUin KOHTPONb

1. NMncbMeHHOe poMallHee 3apaHue

Tembl 1,2, 3, 4

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

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

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

4. MomeHT uHepumn Tena maccor m=1,5 kr otHocutensHo ocu CO, npoxoasieli Yyepes LEeHTP Macc, paeeH 10=5,6 kr?m2.

HaliTn MOMEHT uHepummn aToro Tena otHocuTenbHo ocu AO , napannensHoi ocn CO 1 Haxomawemncs oT Hee Ha
paccTtosHum d=0,1M (B Kr*m2).

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

6. Haittn o6bem (B M3) v =0,5 Moneit naeanbHoro rasa npv HopmanbHbix ycnousix ( po=1,013*10(5)Ma , To=273,15 K).
7. Boonb ocx X NNOTHOCTb U3MEHSETCS MO 3aKOHy P = a*X. Kakas macca sewecTtsa m (B Kr) NepeHocuTcs Yyepes
nnowanky AS= 0,013 M2 , pacnonoxeHHyo NepneHanKynspHo ocu x, 3a spems At =2,3 ¢ npu koadpdpuumeHTe
ondpdpysum D= 12,3?10(-6) m2/c? (a=0,036 kr/m4).

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

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

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

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

2. YcTHBIN onpoc

Tembl 1,2, 3, 4
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Mporpamma avcumnnmHel "dunamnka"; 15.03.05 "KoHCTpYKTOPCKO-TEXHONOrMYeckoe obecrneyeHe MawmnmHOCTPOUTENbHbLIX MPOU3BOACTB".

Tema 1.

1. Yto Ha3biBaeTCA MatepmanbHOM TOYKON?

2. Y10 Takoe cuctema orcyerta?

3. UTo Takoe BEKTOP NepemelleHns?

4. Kakoe gBuxeHune HasblBaeTCs NOCTynartenbHbIM? BpalaTenbHbIM?

5. Haiite onpeneneHns BEKTOPOB CPeOHEN CKOPOCTU 1 CPeAHEro YCKOPEHNS, MTHOBEHHOM CKOPOCTM 1 MTHOBEHHOTO
yckopeHus. Kakosbl ux HanpasneHus?

6. UTo xapakTepusyeT TaHreHumanbHas CoCcTaBnsowas yCKopeHna? HopManbHas coctasnsowas yckopeHus? Kakosbl nx

mogoynu?

7. BO3MOXHbI N ABUXEHMS, NPY KOTOPbIX OTCYTCTBYET HOPMalnbHOE YCKOpPeHWe? TaHreHumanbHoe yckopeHue?
MNpusennTte npumepsbl.

8. UT0 HasbiBaeTCs yrnoBor CKOPOCTbIO? YrNOBbIM yCKOPeHNeM? Kak onpeaensoTcs ux HanpasneHns?

9. KakoBa cBa3b Mexay MMHEAHbIMA 1 YrNOBbIMU BENNYNHAMUN?

10. Kakas cuctema otcyeTa HasblBaeTCs MHepumnanbHoi? MNoyeMy cuctema oTcyeTa, CBs3aHHas ¢ 3emnein, He
nHepumanbHa?

11. Yto Takoe macca tena? Mmnynec Tena? Y1o oHM xapakTepnayoT?

12. Y70 Takoe cnna? Kak ee MoXHO oxapakTepuaosatb? Kakne Buabl Cun paccmaTprBaroTCs B MexaHuke?

13 B yem 3aknoyaeTcs NpuHLUMN HE3aBUCUMOCTM OENCTBMSA cun?

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

15. Y10 Ha3bIBaETCH LLEHTPOM MacC CMCTEMbI MaTepuranbHbIX To4ek? Kak ABMXETCS LEHTP MacC 3aMKHYTON CMCTEMbI?
16. B 4eM pasnuuve mexny noHSTUAMU sHepruun, paboTsbl, MOWHOCTN?

17. Kak Haintn paboTy nepemMeHHoin cunbl?

18. Havite onpenenexHvs n npuseamTe OOPMynbl 415 U3BECTHbIX BULOB MEXAHNYECKON SHEPTN.

19. KakoBa cBS3b MeXay CUNoW N NOTEHUMNANbHON SHEprmen?

20. Yem 0bycnoBneHo n3MeHeHne NoTeHUMaNbHOW aHeprum?

21. B 4eM 3akno4aeTcs 3aKOH coxpaHeHns umMnynbca? B kakux cnctemax oH BbinonHseTcsa? MNoveMy oH sBnseTcs
oyHOaMeHTaNbHbIM 32KOHOM NPUPOLbI?

22. Kaknm cBOICTBOM NpocTpaHcTBa 06yCnoBNMBaeTcs CNpaBeIMBOCTb 3aKOHA COXpaHeHMsl MMnybca?

23. Heobx041MOo nv yCnoBme 3aMKHYTOCTY CUCTEMbI AJ1 BbINONHEHUS 3aKOHA COXPaHEHUS MEXaHUYECKOW aHeprum?
24. B 4eM 3aKkn04aeTCs 3aKOH COXPaHEHUs MeXaHU4ecKol aHeprum? [Ins kakmx CUCTEM OH BbINONHAETCA?

25. B yeM (pnsmyeckas CylWwHOCTb 3aKOHa CoOXpaHeHns 1 npespalleHns aHeprum? Noyemy oH sBnseTcs
doyHOaMeHTallbHbIM

3aKOHOM Npupoab?

26. Yem oTnnyaeTcst abContoTHO ynpyruii yoap oT abCcontoTHO Heyrnpyroro?

27. Kak onpenenunts CKOPOCTMW TEM NMOCne LEHTPanbHOro abcontoTHO ynpyroro yaapa? CneacteneM Kaknx 3aKOHOB
ABNAIOTCS 3TU BblpaXeHnsa?

28. YT0 Takoe MOMEHT nHepuun Tena?

29. KakoBa ponb MOMeHTa UHepLun BO BpallatenbHOM OBUXEHUN?

30. BoiBegute coopmyny anst MOMeHTa nHepLuun obpyya.

31. Chopmynupyiite n nosicHute teopemy LLteitHepa.

32. KakoBa (popmyna ons KUHETUYECKON aHeprumn Tena, Bpawaroerocs BOKpyr HEMOABUXHON OCU, 1 Kak ee BbIBECTN?
33. Uto Ha3biBaeTCSA MOMEHTOM CU/bl OTHOCUTENbHO HEMOABUXHOW TOYKN? OTHOCUTENBbHO HEMOABUXHOM ocn? Kak
onpenensieTcs HanpasneHne MOMeHTa Cubl?

34. Yto Takoe MOMEHT MMMy/bCca MaTepUanbHON TOYKN? TBepLoro Tena? Kak onpenensercs HanpasneHme Bektopa
MOMEHTa umnynbca?

35. B 4eM 3akntoyaeTcs manyeckas CyWHOCTb 3aKOHa COXpaHEHNs MOMEHTa uMmnynbca? B kakmx cuctemax oH
BbinonHaetca? [NprueeamTe npumeps.

36. Kaknm CcBOCTBOM CUMMETPUM NpoCTpaHcTBa 0OyCnoBNMBaETCS CNpaBeaIMBOCTb 3aKOHa COXPaHEHMs MOMEHTa
numnynbca?

37. ConocraBbTe OCHOBHbIE YPaBHEHMS ONHAMUKM MOCTYNaTENbHOrO M BpalatenbHOro ABMXEHUA, NPOKOMMEHTPOBAB
1X aHanoruio.

Tema 2.

1. Kakoe nBuxeHue HasbiBatoT konebatenbHbiM? Kakme konebaHuns HasbiBaloT CBOOOAHLIMU? BbIHYX AEHHLIMN?
MNpuBeonTte npumepsbl.

2. Kakue konebaHns Ha3bIBalOT rapMOHMYECKMI? 3annwmnte ypaBHEHUE rapMOHNYECKOro konebaHus.

3. Uto Takoe amnnutyna konebaHuin? nepuos konebaHwin ? yactota konebaHuin?

4. 3anuwmnte Oopmyny CBA3N MEXAY LNKINYECKON N NMMHENHOWN YaCTOTOW.

5. Yto noHumaloT nof ¢pasoi rapMoHMYeckoro konebaHms? (HayanoHoM ¢hasoin?)

6. Kakoli MasiTHUK Ha3bIBaeTCS MaTeMatuieckmm? 3anuwmnte oopmynbl neproaa cBoboaHbIx konebaHwi
MaTemMaTM4eckoro MasTHUKa U LMKNINYECKOW 4acToThl.

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

7. Kakoi MasTHVK Ha3bIBAOT NMPYXMHHBIM MasiTHUKOM? 3anvwunTte doopMynbl Ans nepuoaa cBo6oaHbIX KonebaHuii n
LIMKNTMYECKOM 4acTOThl MPYXMHHOrO MasiTHUKA.

8. O6bsICHMTE NPOLECC NPeBpalleHnsl 3Heprun NPy rapMoHNYECKOM KonebaTenbHOM ABVXEHUN Ha Npumepe
MPY>XUHHOMO U MaTEMATUYECKOro MAsSTHYKA.

9. Kak onpegnensieTcs nofHas MexaHu4eckasi SHeprusi FrapMoHUYECKM KONebniowerocst Tena B MOMEHTbI €ro NMPOXOXAEHNS

TOYKM PABHOBECUS M KPAWHNX TOYEK ABUXEHUS?

10. MoyeMy B peanbHbIx ycnoBusx cBoboHble konebaHnsa MasTHYKA 3aTtyxatT? [Npu kakmx ycnoBumsix konebaHms MoryT
cTaTb HesaTyxaowummn?

11. YTo NnoHMMalOT No4 MexaHU4eckM pe3oHaHcoM? KakoBo ycnoBne HacTynneHms pe3oHaHca?

12. Kakolt npouecc HasbiBaeTCs BOMHOW??

13. Kakve BonHbl Ha3biBaIOT NONepeYHbIMM? NPoAOoAbHBIMU? (MpUBEAUTE NPUMEPHI).

14.4T10 Takoe BONMHOBOW (OPOHT? BONHOBAS NMOBEPXHOCTL?

15. Y70 HasbIBaeTCS ANMHOW BONHbI? KakoBa CcBA3b MexXay ANNHOM BOMHbI, CKOPOCTLIO U Nepuoaom?

16. YTo Takoe BONHOBOE YMCN0? ha30Bas CKOPOCTb BOSHbI?

17. B yem 3aknovaeTcsa omamyeckuin cMbicn Bektopa Ymosa?

18. Kakas BonHa sBnsetcs 6eryiei, rapMoOHUYECKOA, NNOCKORA, CEPNHECKOR?

19. YT0 Takoe 3BYKOBbIE BOMHbLI? 3BYKOBbIE BOMHbI B BO3yXe NPOAO/bHbIE UK nonepeyHbie? MNMovemy?

20. MoxeT nn 3ByK pacnpocTpaHaTbCca B Bakyyme?

21. Yto 3HaunT, 4TO KONebaHVs B BONHAX NPOUCXOAAT B OANHAKOBBIX (dasax, MpoTnBogasax, Co CoBUrom ¢as?

22. B 4eM (prsmyeckas CyWwHOCTb MEXAHNYECKOro NPMHLMNA OTHOCUTENbHOCTU?

23. B yeM 3aknoyaeTcs NpaBuio CNOXeHUs CKOPOCTEN B KNacCMYeckom MexaHuke?

24. KakoBbl NPUYMHblI BO3HWKHOBEHWNS CNeumanbHOR Te0pUn OTHOCUMTENBLHOCTA ?

25. B yem 3akntoyatoTcs 0CHOBHbIE nocTynatbl CTO?

26. 3aBMCUT N1 OT CKOPOCTU ABUXEHNS CUCTEMbI OTCYETA CKOPOCTL: Tena? ceeta?

27. 3anuwuTte 1 NPOKOMMeHTUpYiTe npeobpasoBarus NlopeHua. Mpu Kaknx ycnoBmsix oHM nepexoast B npeobpasoBaHust

ranunea?

28. Kakoi1 BbIBO4, 0 NPOCTPAHCTBE M BPEMEHW MOXHO Cienatbh Ha OCHOBE NpeobpasoBaHunii JlopeHua?

29. OpHoBpeMeHHbl N cobbiTus B cucteme K', ecnn B cucteme K oHY NPOUCXOAST B OAHOM TOUKE M OLHOBPEMEHHBI? B
cucTteme K cobbiTusi pa3obiueHbl, HO 0HOBPeMeHHbI? OBOCHYIiTe OTBET.

30. Kakue cnencTBums BbITEKAKOT U3 CMELUanbHON TEOPUM OTHOCUTENBHOCTM Asl PAa3MEPOB TEM U ANNTENbHOCTM COBbITWIA
B

pasHbIx cuctemax otcyeTa?

31. MNpun kakol CKOPOCTM OBUXEHUSA PENSTUBUCTCKOE COKPALLEHNE AIMHbI ABUXYLLErocs Tena coctaBut 25 %7

32. B 4eM cocTouT napanokc 6nM3HELOB 1 KaK ero paspewmnTb?

33. B 4eM 3aknoyaeTcs pensaTMBNCTCKNIA 3aKOH CNOXEHUs ckopocTen? Kak nokasartb, YTO OH HaxoaMTcs B cornacum ¢
noctynaramm SHwWrTenHa?

34. Kak onpegensietcs uHTEpPBan Mexay cobbiTusamMmn?

35. Kakoii Bng nMeeT OCHOBHOW 3aKOH PENnSTUBUCTCKOW OMHAMUKA? YeM OH OTNn4aeTcs OT OCHOBHOIO 3aKoHa
HbIOTOHOBCKOM MEXaHUKN?

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

37. Kak BblpaxaeTcsi KNHeTUYecKas SHeprus B pensiTMBMCTCKON MexaHuke? MNpu KakoM ycrnosumn pensaTusmcTckas
doopMmyna onst KKHETUHECKON SHeprmm NepexoanT B Knaccuyeckyro popmyny?

38. Cchopmynmpyiite 1 3anmwmTe 3aKOH B3anMOCBA3M Macchbl 1 aHeprun. B yem ero cpusmyeckas cywHocTb? MNprneennte
NprMepbl ero 3KCNEPUMEHTANbHOr0 NOATBEPXAEHNS.

Tema 3.

1. lMo4eMy TepMOONHAMUYECKUIA N CTATUCTUYECKMIA (MONEKYNSPHO-KUHETNYECKMIA) METO4bI MCCNEOOBaHNS
MaKpPOCKOMUYECKNX CUCTEM KAYECTBEHHO Pa3NMYHbl 1 B3aMMHO OOMOMHSIOT Apyr apyra?

2. llanite onpeneneHne 1 Mons BelecTsa.

3. Uto Takoe TepmMoamHammnyeckme napameTpbl? Kakme TepMoanHaMuyeckne napameTpbl BaM U3BECTHbLI?

4. Kak 06BbsicHUTL 3aKoH Boling ? MaproTTa ¢ TOYKM 3pEHUS MONEKYNSIPHO-KMHETUYECKON Teopun?

5. Kakumu 3akoHamu onucbiBatoTcst n3obapHble 1 U30XOPHbIe MPoLecehl?

6. KakoB douanyeckuii cMbicn NOCTosiHHOM ABoranpo?

7. Mpy HEKOTOPbIX 3HAYEHUSIX TEMMNEPATYPbl U LABNEHUS a30T KONMYECTBOM BelecTBa 1 Monb 3aHuMaeT 06bem 20 1.
Kakoi1 06 beM Npu 9TUX XEe YCNOBUSAX 3aliMET BOLOPO KONMYECTBOM BellecTsa 1 Monb?

8. B uem 3aknioyaeTcs MONEKynsapHO-KMHETNYECKOE TONKOBaHWe naBneHns raza? 9. B yem 3aknoyaercs
MONEKYNSPHO-KMHETUYECKOE TONKOBaHWe TEPMOANHAMMNYECKOR TeMnepatypbl?

10. MNpuBeonTe pasnmyHble OPMbI 3aMMCK YPaBHEHWS COCTOSIHUS MAeanbHOro rasa (ypasHeHus
KnanenpoHa-MeHaeneesa).

11. 3aBucuT N1 cpelHss anuHa ceobonHoro npobera Monekyn oT Temnepartypbl rasa?

KETPOHHBH
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12. Kak n3MeHnTCS cpeHss anvHa ceoboaHoro npobera MOneKyn ¢ yBenMYeHUeM OaBNEHUS?

13. B yem cywHocTb sBneHuin nepeHoca? KakoBbl OHU 1 NPY KakUX YCNOBUAX BO3HUKAKOT?

14. O6BACHNTE OU3NYECKYIO CYILHOCTb 3aKOHOB dypbe, Puka, HoloToHa.

15. Kakos gomaunyeckuii CMbici pacnpeneneHns Monekyn no CKOpocTsM? no sHeprusm?

16. Kak, 3Has doyHKUMIO pacnpeneneHus Monekyn no CKOpPOCTAM, MepenTn K oyHKLUMM pacnpeneneHuns no sHeprnam?
17. Kak onpegnensietcs Hanbonee BeposiTHas CKOPOCTb? CPeaHsIst CKOPOCTb?

18. Bo ckonbKo pas u Kak U3SMEHUTCS CPeaHss CKOPOCTb ABUXEHUS MONEKYN Npuv nepexone OT Kucnopoaa K sogopony?
19. B yem cyTb pacnpeneneHuns bonbumaHa?

Tema 4.

1. YT0 Takoe BHYTPEHHSS HEPrus naeanbHOro rasa? B pesynbtare kakmx NpoLEeCcCOB MOXET U3MEHATLCS BHYTPEHHSS
9HEPrmusa cmcTembl?

2. B uem 3aknovaeTcs reoMeTpmyeckuii cMoicn paboTbl?

3. B 4em cyTb 3akoHa bonbLMaHa 0 paBHopacnpeneneHn sHeprum no cTeneHsiM ceoboabl Monekyn?

4. MNouemy konebatenbHas cteneHb cBob6oabl 0bnanaet BaBoe Honbluei aHepruel, Y4em noctynatenbHas u
BpawarenbHas?

5. Yrto Takoe TennoemkocTb? Kakas ns tennoemkocteir ? CV unmu Cp ? 60onblue n noyemy?

6. Yemy paBHa paboTa nzobapHoro pacwmpeHmst 1 Monb naeanbHOro rasa npu HarpesaHum Ha 1 K?

7. Harpesaetcs nnn oxnaxnaetcs naeanbHbli ras, eCiv OH paclumpsieTcsl Npy NoCTOAHHOM AaBneHumn?

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

9. a3 nepexoamT U3 OOHOrO 1 TOr0 Xe HayanbHOro COCTOAHMS 1 B OOHO 1 TO XX€e KOHEYHOE COCTOSHME 2 B peaynbTarte
cnenyowmx NpPoLECccoB: a) n3oTepmmnyeckoro; 6) M3obapHoro; B) N30XOPHOro. PaccMoTpeB aTu NpoLecchl rpadnyecku,
nokaxuTe: 1) B KakoM npotecce paboTa paclumpeHns MakcMManbHa; 2) Koraa rady cooblaeTcs MakcumanbHoe
KONMYEeCTBO TEMMOThI.

10. Mouemy agnabata nget kpyye Ha pV-guarpamme, 4em nsotepma?

11. Kak n3ameHuTCS Temneparypa rasa npu ero agnabatHom cxatmmn?

12. Yem otnuyatotcs npsamoit n obpatHbli Luknbl? e oHM Mcnonb3yTea?

13. Yem otnuyatotcs obpaTumble 1 HeobpaTtuMble npouecchl? MNoyeMy Bce peanbHble npoLecchl HeobpaTuMbl?

14. BO3MOXeH Nv NpoLecc, Npy KOTOPOM TENNOTA, B35STas OT HArpesatens, NoNHOCTbIO NpeobpasyeTcs B paboTty?
15. B kakoM HanpaBneHun MoXeT U3MEHATLCS SHTPONUS 3aMKHYTON CUCTEMbI? He3aMKHYTOl cucTeMbl?

16. [avite noHATME SHTPOMMU (ONpeaeneHne, pa3mMepHOCTb U MaTeMaTUYECKOe BblpaXeHne SHTPOMMM A8 PasnnyHbIX
NpoLEeCCOoB).

17. N306pasute B cncteme koopamHat T, S nsotepmmyeckuin n agnabdatHblil NpoLecehl.

18. MpencTasue uvkn KapHo Ha amarpamme p, V rpadpryecku, ykaxute, kKakol nnowagnpto onpegensietcs: 1) paborta,
COBepLUEHHas Hah rasom; 2) paboTa, COBEpILEHHAS CaMUM PACLIMPSIOLMMCS Fa30M.

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

20. KakoBs kpuTepuin pasnnyHbIX arperaTHbix COCTOSAHWIA BelwecTea?

21. Yem oTanyaloTcs peanbHble rasbl OT naeanbHbix?

22. 3anvwmnTe n npoaHanuanpyiTe ypaesHeHne BaH-nep-Baanbca ong 1 Mons rasa; ons npovnsBO/bHOrO KONM4yecTsa
BelecTsa.

23. KakoBs cMbICn nonpaeok nNpw BbiBoAe ypaBHeHus BaH-gep-Baanbca?

24. MNoyemy neperpeTas XuOKOCTb 1 NEPECHILEHHbIN Nap ABNSOTCSA METacTabUNbHbIMUA COCTOSIHUSMUN?

3aver

Bonpochl k 3a4eTy:

. Tpaektopus. MNepemewieHne. CkopocTb. CKOPOCTb B 1€KAPTOBON CMCTEME KOOPAMHAT.

. CkopocTb. CKOpOCTb B NOASPHOM CUCTEME KOOPAMHAT.

. CkopocTtb. CpenHsas ckopocTb. MNpoiaeHHbIN NyTh.

. YckopeHwue. YckopeHne B fekapTOBOM CUCTEME KOOpAuHaT.

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

. Yron nosoporTa. Yrnosas ckopocTb. CBA3b IMHEAHON 1 YrNOBON CKOPOCTU. YTNOBOE YCKOPEHNE.

. dnHamuka matepmanbHOM TOYKW. 3aKkOHbl HblOTOHA.

. dnHamuka TBepporo tena. LleHTp macc.

. 3aKOH OBMXEHUS LieHTpa Macc.

10. PaboTa B MexaHuke.

11. KuHeTtnyeckas n noteHUumanbHas sHepruu.

12. OCHOBHOE ypaBHEHNE OUHAMKKM BpalLaTENbHOrO ABMXEHNS TBEPAOro Tefa 03HOCUTENBHO HEMOABUXHOMN TOYKN .
13. OcHoBHOE ypaBHeHne onHaMnkn spallatesibHoro oBnxeHumsa T1sepaoro tena OTHOCUTeNbHO HGI'IO,EI,BVI)KHOVI OCW.
14. MOMEHT Cuibl, MOMEHT MUMMYNbCca, MOMEHT MHepumn. KuHeTnyeckas sHeprus spalwarowerocs tena.

15. 3akoHbl COXpaHeHns (UMNynbca, SHEPrMM, MOMEHTa MMNYNbCa).

16. MNpeobpasosaHns koopauHaTt Manunes. MpuHUMN oTHoCcUTENbHOCTY Manunes

—
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17. MocTynatbl SiiHwTelHa. Mpeobpa3oBaHus koopauHart JlopeHua.

18. [InmHa n NpoMeXyTOK BPEMEHW B PENATUBUCTCKOW MEXaHMKe.

19. MNoHATME OLHOBPEMEHHOCTU B PENATUBUCTCKON MEXAHMKE.

20.PensatnBncTCKuMii 3aKOH CNOXeEHMS CKOPOCTEN.

21.0OCHOBbI PENATUBUCTCKON AUHAMUKM.

22. B3anMoCBS3b MaCChl U 3HEPTUM B PENSATUBUCTCKON MEXAHNUKE.

23. CBobofHble rapMoHUYeckmne konebaHms

24. 3atyxawolwume MexaHmyeckue konebaHus

25. BblHy>X1eHHble MexaHu4Yeckne konebaHums

26. MNMpononbHbIE 1 NOMEPEYHbIE BOMHDI

27. YpaBHeHUe BOSHbI.

28. ®a3oBas CKOPOCTb BOMHbI

29. OHeprus BonHbl. CTOSiUME BOMHBI.

30. CratmcTuyecknii 1 TepMOANHAMMNYECKUIA METObI NCCNEN0BAHUS.

31. OcHOBHOE ypaBHEHME MONEKYNSAPHO-KMHETUHECKOI Teopum (BbIBOL).

32. CpenHekBagpatnyHas ckopocTb. PUINYECKMIA CMBICT

TEPMOLAMHAMNYECKON TeMnepaTtypsbl.

33.Yucrno cTteneHeit cBoboabl Monekyn. 3aKoH paBHOMEPHOIO pacrnpeaeneHns aHeprum no Yucnam cteneHer ceobonbl
MOneKyn.

34. 3aKkoH pacnpeneneHus MONekyn no ckopocTaMm (pacnpeneneHve Makceenna).

35. PacnpegneneHue bonbumaHa. BapomeTpryeckas goopmyna.

36. BHyTpeHHss aHeprus. Tennota u paboTta B TEpMOAMHAMYIKE.

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

38. MNepBoe Havyano TepMOOMHAMUKM U €r0 MPUMEHEHMNE K n306aprnyeckomy npoueccy. Pranyeckmnii cMbichn
yHMBepcanbHOW ra3oBoit NOCTOAHHOM.

39. MNepBoe Ha4yano TEPMOANHAMUKM N €r0 MPUMEHEHNE K 30TEPMNYECKOMY NpoLLeccy.

40. MepBoe Ha4ano TepMOANHAMUKM 1 €FO NMPUMEHEHME K aanabaTtnieckomy npoLeccy.

41. OppekTrBHbIA auameTp. CpenHsa anvHa ceoboaHoro npobera monekyn. Bpems penakcaumm.
42. flBneHune gudpdpysun. 3akoH Puka.

43. SlBneHune TennonpoBoAHOCTW. 3akoH Pypbe.

44. $lBneHne BHYTPEHHEro TpeHus.

45. Kpyrosble npouecchbl. K.I. 1. TennoBoi n XonoannsHON MallnHBbI.

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

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

48. NpueeneHHas Tennota. YpasHeHne Knaysuyca.

49. SHTponus. CeolicTBa SHTPOMUN.

50.9HTpONMSA noeanbHOro rasa.

51.BTopoe Hayano TepMoanNHaMuKM.

52. CtatmcTuyecknic CMbICN BTOPOro Havana TepMOAVHAMUKN.

53. PeanbHble rasbi.

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

Cemectp 3

TeKyLwuin KOHTPONb

1. MMucbMeHHOe poMallHee 3agaHue

Tembl 5, 6,7

1. B anekTpm4eckoM rnone pacnofioXeHbl ABE OAMHAKOBbIE nnowanku 1 n 2, npuyem anekTpuyeckoe none E
nepneHanKynspHo K 1 nnowagnke, a nnowagka 2 pacnonoxeHa nog yrnom 10 rpagycos kK nnowagke 1. Haitn oTHoweHue

notokos BekTopos E1 k E2.

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

3. KoHpeHcatop emkocTtbio C=2,5 Mk®D nmeeT pasHocTb noteHumanos Agp= 50 B. HYemy paBeH 3apsa koHAaeHcaTopa (B
mkKn)?

4. Hantn sHepruto B3anmogenctsusa W (B I1X) Tpex oanHakoBsbix 3apsnos g=1,5 MkKn, pacnonoxeHHbIx B BepLUMHaXx
PaBHOCTOPOHHEr0 TPeyrofibH1UKa CO CTOPOHOM a=2,1 MM.

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

6. B marHutHoe none unaykumm B=10MTn nepneHanKynsapHO CUNOBbIM NINHUSM BNeTaeT 3NEKTPOH CO CKOPOCTbIo U=10
Mm/c. YeMy paBeH paguyc OKpYy>XHOCTMK, ONUCHbIBAEMON 3N1EKTPOHOM?

7. Makpotoku 11=1,5A, 12=3,8A n mukpoTok 13=0,1 A co3patoT MarH1THOe none. HaiTtn umpkynsumio sektopa
HanpsXeHHOCTU MarHUTHOro nons (B A) No 3aMKHyTOMY KOHTYpY L.

8. B konebatenbHOM KOHTYpe 3apsn Ha obknamnkax KoHaeHcaTopa n3MeHsieTcs no 3akoHy:q=13,5 exp(-Bt) cos(wt+1,57)

am PAEKTPOHHBH
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(Kn), roe B=15¢-1, w=230 pag/c. HaiiTn gobpoTHOCTb 3TOro KoHTypa Q .

9. B konebatenbHOM KOHTYpe C MHAYKTUBHOCTbIO L= 4MKIH crMna Toka n3MeHsieTcst No 3akoHy 1=2+5+t (MA). Yemy paBHa
50C MHOYKLMMN B KOHTYpEe?

10. Hanps>xeHHOCTb 9NEKTPUYECKOro Noas 3NeKTPOMarHUTHONM BOJIHbI B BaKyyMe M3MEHSETCS NO 3aKOHY:

E=Eo cos(wt-kx+0,54), roe k=2+10(4) m-1 HaiAitn pnvHy A (B MM) 91€KTPOMarHUTHOW BOJHBI.

2. NabopartopHbie paboTbl

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

3aHatue 1. NlabopaTtopHas pabota €1. M3y4eHne pacnpeneneHnst MarHuTHOro nonst BOOSb OCY cConeHomaa.

3aHsTue 2. JlabopatopHas pabota €2. OnpeneneHne ropmsoHTaNnbHOV COCTaBNSIOWER MArHUTHOW UHOYKLWM
MarHMTHOro Nons 3emMnu.

3aHaTue 3. JTabopatopHas pabota €3. MayyeHune 3atyxarowwmx konedaHwii.

3aHsiTue 4. [labopatopHas pabota €4. M3y4eHne cobCTBEHHbIX KonebaHuii CTPyHbI.

3aHaTue 5. NlabopaTtopHas pabota €5. M3ydeHne aucppakumm ceeta.

3aHsiTe 6. JlabopatopHas pabota €6. 3yyeHne 3aKOHOB TEMNOBOMO U3NYYeHNs.

3aHsiTne 7. JlabopatopHas pabota €7 M3ydeHne nHtepdpepeHummn ceeta

3aHsTtue 8. JlabopatopHas pabota €8. SkcnepruMeHTanbHoe NOATBEPX AeHME nocTynatos bopa.

3aHaTue 9. NlabopaTtopHas pabota €9. ViaMepeHne ckopocTh CBETa C NMOMOLLbIO N1a3ePHOr0 CEHCopa OBUXEHUS .
3ansitne 10.JTabopaTtopHast pabota €10.M3y4eHune siBneHns dooToadpdekTa.

3. YcTHbIN onpoc

Tembl 5,6, 7

Tema 5.

. ChopMynmpyiitTe 3aKOH COXpaHeHns 3apsaa.

. 3anuwunTe, coopmynupyiite n obbsicHuTe 3akoH KynoHa.

. Kakne nons HasbiBatoT anekTpoctatmieckummn?

. Y10 Takoe HaNpPSXXEHHOCTb 9NEKTPOCTATUYECKOrO NoNsa?

. Kak HanpaBsneH BekTop Hanps>XeHHOCTW Nons To4e4HbIX 3apsanos? EguHmua HanpsxeHHoctn B CU?

. Yto Takoe notok BekTopa ? EanHnua ero 8 CU?

. UeMy paBHa HanpsixxeHHOCTb nonsi 60/bLWo paBHOMEPHO 3apsiXXeHHOW nnockocTn? Kak HanpasneH BeKTop
HanpsXeHHOCTU NONs 3TON NNOCKOCTN?

8. B uem 3akniouaetcs omanyeckuin cmbicn Teopemel Taycca ons anekTpocTaTnyeckoro rnons B Bakyyme?

9. Yto Takoe nuHeliHas, NoBepPxXHOCTHas 1 06 beMHas NAOTHOCTA 3apsaoB?

10. Kak nokasarb, Y4TO 9NeKTPOCTaTUYECKOE None SBASETCA NOTEHUMANbHBIM?

11. Y10 Ha3bIBaeTCH LMPKYyNSaUmMen BEKTOpa HaNPSXXEHHOCTN?

12. [laiiTe onpeneneHne noteHumMana AaHHOM TOYKM SNEKTPOCTATUYECKOro Mos U pasHOCTM NOTEHLMAN0B ABYX TOYEK
nonsi. Kakoebl UX e ANHWLbI?

13. MNpuseanTe rpadukn 3asucumocTern E(X) n ¢(x) ons paBHOMEPHO 3apsXXeHHOW cdoeprnyeckon nosepxHocTu. Jante
nx 06 bACHEHUE U 06OCHOBAHME.

14. KakoBa cBsi3b Mexay Hanpsi>XKeHHOCTbO U MOTEHLMAaNoM anekTpocTaTuyeckoro nonsi? Bolseante ee n o6bsicHUTE.
KakoB chnanyeckumii CMbICN 9TUX MNOHATUA?

15. Uemy paBHa paboTa no nepemelleHunto 3apsana Booib 9KBUMNOTEHUMANbHO NMOBEPXHOCTA?

16. Kakne BeulectBa ABNSOTCA NPOBOAHMKAMN? YeMy paBHO 3N1eKTpMYECKoe none BHYTpU npoBoaHuka? Y ero
NOBEPXHOCTN?

17. DneKTprYecKuin Annonb NOMELLEH BHYTPb 3aMKHYTOV noBepxHocTU. KakoB noTtok PE ckBO3b 3Ty MOBEPXHOCTb?
18. YeMy paBHO OTHOWEHNE HANPSXXEHHOCTEN aNEKTPOCTATUYECKMX NONEN B TOYKe A, nexalleln Ha NPOoa0IXEHUN OCH
omnons, u B Touke B, nexauei Ha nepneHankynspe, npoxoasiem yepes cepeanHy O ocn atoro amnons, ecnu OA=0B.
19. YT10 Takoe NonspmM3oBaHHOCTb?

20. Y710 nokasbiBaeT AManekTpnyeckas NPoHNLAEMOCTb cpeabl?

21. Kak cBsizaHbl Mexay coboii AnanekTpudeckmne npoHNLaeMocTb Cpenbl 1 BOCNPUMMYNBOCTb BelecTsa?

22. B 4yeM pasnuumne nonsipmaaumnmn gUaneKTPUKoB C NONSAPHBIMU U HEMONSIPHBIMKA MONEKYnaMmn?

23. Kak onpegnensieTcsl BEKTOP 3NeKTPU4eckoro cMelleHmns? Yto oH xapaktepumayeT?

24. Cohopmynupyiite Teopemy [faycca nnis anekTpocTatmiyeckoro nons B GUANEKTPUKE.

25. Tpu oonHakoBbIX KOHAEHCATOPA OAUH pas CoeaMHEHbI MOCNenoBaTeNbHO, OpYroi ? napannensHo. Bo ckonbko pas u

NO O~ WND =

Korga emkocTb 6aTapewn bynet 6onblue?

26. BoiBegute hopMyrbl ANst SHEPrMM 3apsXKEHHOrO KOHLEHCATOPa, Bhlpaxas ee Yepes 3aps Ha obknankax
KOHAEeHcATopa 1 Yepe3 HaNpPsSXEHHOCTb NOons.

Tema 6.

1. Yto HasbiBaloT cunoi Toka? Kakosa eé eguHunua? Natb onpeneneHuve.

2. Ha3oBuTe yCcnoBrs BO3HWKHOBEHMWS 1 CYLLECTBOBAHNS 9NEKTPUYECKOro ToKa.

3. Yto Takoe cTopoHHMe cunbl? Kakosa nx npupoga?

4. B ueM 3aknioyaeTcs ouanyeckuii CMbICI aNEKTPOABUXYLEN CUNbl, NEACTBYIOWEN B LLenn? HanpsXXeHUs? pa3HoCTM

AEKTPOHHBH
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noteHumnanos?

5. MNMoveMy HanpsixeHne siBnsieTcst 0606IWEHHbIM NMOHSTUEM Pa3HOCTW NOTEHUNAaNoB?

6. MNoscHUTE ON3NYECKNIA CMBICN SNEKTPOLABUXYLLEA CUSIbI, PA3HOCTU NOTEHLMAMNOB N HANPSAXEHWS Ha yYacTke
9NEKTPUYECKO uenu.

7. Yem onpenensieTcs anekTpuyeckoe ConpoTUB/IEHNE NPOBOAHMKOB?

8. KakoBa cBsi3b Mexay CONpPOTUBIIEHMEM W NMPOBOANMOCTbBIO, YAE/bHBIM CONPOTMBAEHVNEM W YAENbHOW NPOBOANUMOCTBIO?

9. BoiBegute 3akoH Oma B andbdbepeHumnansHom hopme.

10. BoiBegnte 3akoH Ixoyns ? JleHua B anddoepeHumansHom doopme.

11. MpoaHannsmpyiite 0606LWeHHbIA 3akoH OMa. Kakune 4yacTHble 3aKOHbI MOXHO M3 HErO NONy4nTh?

12. Kakue yacTuubl SBASIOTCA HOCMTENSAMM 3NEKTPUYECKOro Toka B MeTannax? KakoBbl X XapakTepuCTUKn?

12. Kakosbl ocHOBHbIe naeu Teopumn Opyane - JlopeHua?

13. CpaBHuWTE NOPAAOK CPefHUX CKOPOCTEN TENNOBOro 1 YNopsaA04EHHOr0 ABMXEHUS SNEKTPOHOB B MeTannax (npu
ycnoBusix, 611M3kmx K HOpMasibHbIM Y MPUEMIIEMBIM B 9NEKTPOTEXHUKE).

14. BoiBeonte 3akoHbl Oma u IIxoyns - JleHua B andodgpepeHumnanbHoi doopme.

15. B yem 3aknioqaeTcsa omany4ecKkunii CMbICn YOenbHOW TENNOBOWA MOWHOCTY ToKa?

16. Kak knaccuyeckas Teopust NpoOBOLMMOCTM METANNIOB OO BSACHSAET 3aBUCMMOCTb CONPOTMBIIEHNS METANNOB OT
Temneparypbl?

17. B 4eM 3akno4aTca TPYOHOCTM SNEMEHTAPHONM KNAacCUYECKO TEOPMM SNEKTPONPOBOAHOCTM MeTannos? Kakosbl
rpaHu1Lpbl ee NPUMEHNMOCTIN?

18. Y10 HasbIBalOT paboToii BbIXOAa ANEKTPOHA?

19. Kakum 06pa3oM MOXHO BblpBaTb 9N1EKTPOHbI U3 X0NoAHOro katoaa? Kak HasbiBaeTcs 910 siBneHue?

20. K kakoMy Tuny rasoBoro paspsa 0OTHOCUTCS MOMHWA?

21. OxapakTepunayiiTe NPOLECCH MOHM3aUMM 1 peKoMBrHaLMK.

22. B yeM oTnnume camMoCcTOSITENBHOMO ra3oBOro paspsiaa OT HecaMocTosATeNbHOro? Kakosbl yCnoBumsl, HE06XoauMble Ans

€ro ocyuwecTtsneHmsa?

Tema 7.

1. Yemy paBeH v Kak HanpaeneH MarHUTHbIA MOMEHT PaMKu C TOKOM?

2. Y70 HasbIBalOT MHAOYKUMEN MarHMTHOro nona? Kak HanpaeneH BekTop ?

3. Hapucyiite 1 nokaxure, Kak OpUEeHTUPOBaHbI MTMHUN MarHUTHOW MHOYKUMW NOAS NPSMOro Toka?

4. 3anncas 3akoH bro ? Casapa ? Jlannaca, 06bsICHNTE ero PM3n4YECKNii CMbICH.

5. Paccuutaiite, npumeHss 3akoH buo ?Casapa ?/lannaca, MarHUTHoe none npsiMoro ToKa;

6. Paccuuntaiite, npumeHss 3akoH buo ?Caeapa ?/lannaca, MarHuTHoe nosne

B LIEHTPE KPYroBOro NpoBOAHMKA C TOKOM.

7.Kak B3anmomencTayoT nBa HECKOHEYHbIX NPSIMONMHEHbIX MPOBOLHUKA C TOKAMU OAMHAKOBO HaNpPaB/iEHHbIX?
NPOTMBONONOXHO HaMNpaBNeHHbIX?. HayepTuTe pUCyHOK C ykasaHuem cun.

8. HazoBuTe eauHuLy nHoykuum mariutHoro nons. lainte el onpeneneHue.

9. Yemy paBHO YMCNOBOE 3HAYEHNE MArHUTHOM NOCTOSHHON.

10. CchopmynupyinTe TEOpeMy O LIMPKYNSLMM BEKTOPA MarHUTHOW MHAOYKUMKN ?

11. Kakoli BbIBOL, MOXHO CLenaTtb, CpaBHUBAS LMPKYNSLUIO BEKTOPOB 1 ?

12. Kakag Teopema nokasblBaeT BUXPEBOWN XxapakTep MarHUTHoro nonga? Kak oHa coopmynupyetca?

13. MNoyeMy MarHuTHoe none sBNSIETCS BUXPEBbLIM?

14. Vicnonb3ysa TeopeMy O LMPKYNSLMN BEKTOPA MAarHATHON MHOYKLUUN , paccyMTanTe MarHUTHoe none topovaa.
15. Y10 Ha3bIBAIOT MOTOKOM BEKTOPA MAarHUTHOM nHAykumn? 3anuwute Teopemy Faycca Anst MarHUTHOro Nossl, 06 bSCHUB

ee PU3nyYecKmi CMbICH.

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

17. MNoyeMy OBMXyWMIACSA 3apsn MO CBOMM MarHWTHLIM CBOWCTBaM 9KBMBANIEHTEH 31EMEHTY TOKa?

18. YeMy paBHa 1 Kak HanpasieHa cuna, OeCTBYIOWAs Ha OTpULATENbHbIA ANEKTPUYECKUIA 3apaa, ABUXYLWMACS B
MarHMTHOM none?

19. YeMy paBHa paboTa cunbl JlopeHua npu ABUXEHUM NPOTOHA B MarHUTHOM none? OTeBeT 060CHOBATb.

20. Kak byneT nBMratbCs 3apsiXeHHast 4acTvua, Bnetesllasl B OLHOPOAHOE MarHUTHOE Mnone Mof YrioM K BeKTopy ?

21. Yto sBnseTcs npuymHon BO3HNKHOBEHUS SJC nHAYKLUMN B 3aMKHYTOM npoBoasiiem KoHType? OT yero u Kak 3aBucuT

9C nHAayKummn, Bo3HMKaoWas B KOHType?
22. B 4eM 3akno4aeTcs ABneHne aneKTpoMarHMTHoM nHaykumn? MNMpoarHanuanpyiTe onbitel Papanes.
23. Moyemy ansi 06HAPYXEHUS UHOYKLUMOHHOrO TOKA Jlyylle UCMONb30BaTh 3aMKHYThI NPOBOAHWK B BULE KaTylWKK, a He B

BUIE 0OHOro BMUTKA NpoBona?
24. Cchopmynupyiite npasuno JleHua, npounnioCTPYPOBaB ero NPUMEpPamu.
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Kak HanpaBneH nHAYKLUNOHHBIA TOK?

25. MokaxwTe, 410 3aKoH Dapanes ecTb CNeACTBME 3aKOHA COXPAHEHNS SHEPTUM.

26. KakoBa npupoga 9LC anekTpoMarHUTHOM UHOYKLMN?

27. BoiBegute BbipaxeHue ong 30C nHayKumm B MNOCKOWN pamke, paBHOMEPHO BpalLatowWwencs B 04HOPOAHOM MarHNTHOM

none. 3a cYyeT Yero ee MOXHO YBEeNnmM4uTbL?

28. Yto Takoe BuxpeBble TOKN? BpenHbl OHM 1 NonesHbl?

29. MNoyemy cepaogyHUKM TpaHCOPMAaTOPOB He AeNarT CNAOWHBIMU?

30. B 4eM 3akno4aloTCs ABNEeHMS CaMOVMHOYKLUM U B3aUMHOW MHOYKUMN?

31. Korga 34C camonHaykumm 60onblie ? npy 3aMblKaHUW UM Pa3MblKaHUW Leny NOCTOSIHHOro Toka?

32. B yeM 3aknoyaeTcs PU3NYECKMin CMbICT MHOYKTUBHOCTN KOHTYpa? OT Yero oHa 3aBucuT?

33. YUto Takoe anamarHeTmku? napamarHetukn? B 4yem pasnmyme nx MarHUTHbIX CBOWCTB?

34. MoXHO N NPOBECTU aHaNOrnio MeX4y HaMmarHM4yMBaHVeM guamarHeTvka v nonspusaumein guanekTpuka ¢
HEeNonspPHbIMM Monekynammn?

35. MOXHO N NPOBECTU aHaNOrMio MeXAy HamarHM4YMBaHWEM nNapamarHeTka u nonspusaunelt AnanekTprka ¢
NoNspHLIMU MOnekynamm?

36. Uto Takoe HamarHn4eHHocTb? Kakas BenuynHa MOXeT CNyXWTb ee aHaNoroM B aneKTpocTaTunke?

37. 3anuwute 1 06BACHNTE COOTHOWEHUS MEXAY MarHUTHLIMU NMPOHNLAEMOCTBIO [ U BOCMIPUUMYUBOCTbLIO X AJ1S1
napamarHeTvka; ons gnamarHetuka.

38. BbiBeauTe COOTHOWEHME MEXY BEKTOPAMW MarHUTHOW MHAYKUMMW, HANPSXEHHOCTWM MarHUTHOrO Nons u
HaMmarHM4eHHoCTK.

39. O6bsiICHUTE OUINYECKUIA CMBICN LIMPKYASILAA MO NPOU3BOSIbHOMY 3aMKHYTOMY KOHTYPY BEKTOpa .

40. Ob6bscHMTE NeTNto rncTepeanca gpeppomarHeTrka. Kakne dpeppoMarHeTuKy SIBNStOTCS MarHUTOMSITKUMUN?
MarHuToxectkumn? " ge nx npumMeHsoT?

41. KakoB MexaHu3M HamarHm4msaHms oeppomarHeTukos?

42. Kakyto Temnepatypy Ans gpeppomarHeTvka HasbiBatoT Toukoin Kiopn?

43. Y10 sBNSieTCS NPUHNHOWM BO3HUKHOBEHMWS BUXPEBOrO 9NEKTPUYECKoro nona? Yem oHo otnmM4aeTcs ot
9NEeKTPOCTaTNYECKOro nonsa?

44. YeMmy paBHa LMPKYNSLMS BUXPEBOrO 3NEKTPUYECKOro nonsa?

45. MoyeMy BBOOMTCS MOHSITUE TOKA CMeLleHna? Y1o oH coboli no cylwecTsy NpeLncTaBnser?

46. BoiBente 1 06bSCHNTE BbIpaXEHME LS MAOTHOCTU TOKA CMELLEHUS.

47. 3anuwnTe, 06 bACHMUB PU3MYECKIIA CMBICT, 0O0BLEHHYIO TEOPEMY O LIMPKYNSILIMU BEKTOPA HAMPSXXEHHOCTU
MarHMTHOro

nons.
48. 3anuwmnTe NOMHY CUCTEMY YpaBHeHW MakcBenna B MHTErpanbHon n onddoepeHumansHol oopme 1 06 bsCHUTE UX

PUINYECKNIA CMbICTT.

49. MMo4yeMy NOCTOSIHHbIE 3ANEKTPUYECKUE U MArHUTHBIE MO MOXHO paccMatpueatb 060co6neHHo apyr oT apyra?
3anuwunTe ons HUX ypaBHeHUs Makceenna B 0b6enx coopmax.

50. Kakme ocHOBHbIEe BbIBOALI MOXHO cAenatb Ha ocHose Teopun Makceenna?

51. Kakne npouecchl nponcxonsaT npu cBoO0AHbLIX FapMOHMYECKMX KonebaHmsx B konebatenoHOM KOHTYpe? Hem
onpegnensieTcs ux nepuon?

52. 3anuwute n NnpoaHanusmpyiiTe andopepeHumanbHoe ypaBHeHe CBOBOAHbIX rapMOHNYECKNX KonebaHwnit B KOHTYpe.
53. 3anuwmnTte 1 npoaHanManpyite UudEpPEHLNANBHOE YPaBHEHNE 3aTyXatoWmX KONebaHuil B KOHType.

54. Mo kakoMy 3aKOHYy M3MEHSIETCA aMNNNTyAa 3aTyxawlwmx konebaHunin? ABnaoTcs nu 3aTyxatowme konebaHms
nepuoanyeckmummn?

55. Mpu kakmx ycnoeumsix HabnoLaeTcs aneprmoanmyeckoe ABUXEHNe?

56.470 Takoe BblHyXAeHHble KonebaHua? 3anuwmte omggepeHUmanbHoe YpaBHEHNE BbIHYX AEHHbIX KonebaHwi u
npoaHanusnpymre ero.

57. OT yero 3aBMCMT amnaNTya BbIHYXAEHHbIX KonebaHuin? 3anuwmnte BolpaxeHve 4ns aMnanTyapl 1 gasbl Npu
pes3oHaHce.

58. YT0 HasbiBaeTCs pe3oHaHCOM? Mpun Kakux ycnoBusix oH Habnogaetca?

59. Hapucyiite n npoaHannanpyinte pe3oHaHCHbIe KpMBbIE A4f19 aMnnuTynbl 3apsaga v Toka. B yem ux otnnune?

60. Uto Takoe anekTpoMarHnTHas sonHa? Kakoea ckopocTb ee pacnpoctpaHeHns?

61. YTo MOXeT CNy>XnTb NCTOYHNKOM SNEKTPOMArHUTHbIX BOMH?

62. Kakosbl don3anyeckme npoLecchl, NpMBOASILNE K BO3MOXHOCTM CYyLIECTBOBAHUS SNEKTPOMAarHMTHbIX BONN?

63. Kak MoxHO npefctaBuTb cebe wkany 3neKTPOMarH1THbIX BOW, Y KAKOBbl UICTOYHUKM U3MTyHEHNS Pas3HbIX BULOB BOMH?

64. Kakne xapakTepucTuku nosisi Nepuoamyecky U3MeHsIIOTCS B Beryluein anekTpoMarHuTHoOM BonHe?
65. Kak onpegnensieTcs gpa3oBas CKOPOCTb 3N1EKTPOMarHUTHbIX BOMH?
66. Kak onpenennTb 06 bEMHYIO NIOTHOCTL 3HEPrUM B 3NEKTPOMArHUTHOW BONHE?
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67. 3anuwunTe BbipaxeHue Onas Bektopa YMoBa - [NoiHTuHra. B 4yem 3aknouaercs ero onanyeckmii CMbicn?

4. NMucbMeHHOe aomallHee 3agaHve

Tewmbl 8,9, 10, 11

1. OnTnyeckas pasHocTb xoaa AoTpaxeHHbix nydert 1 n 2 pasHa 0,98 MkM. Hantu onuHy BonHbl A (B MKM), ANs KOTOPOM
npw cnoxeHun nyyeir 1 n 2 bynet HabnoaaTbCs UHTEPPEPEHLMOHHBIA MakcuMyM ¢ m = 0.

2. Ha ondppakuunoHHyto peweTky ¢ nepuogom d=0,02 MM nagaeT CBeT C AMHON BONHbl A=0,26 MKM. HainTn yron ¢ (B
rpagycax), nog KoTopbiM HabnofaeTcs AUPPaKLMOHHbIA MAKCMMYyM BTOPOro NOpsiaKa.

3. OTpaxeHHbIli OT rpaHuvLbl pasgena AByX ANaNeKTPMKOB 1 1 2 CBET MONHOCTbIO NONsSpM30BaH. Hantn yron nageHms
ceeTa ¢ (B rpan). Ecnu nokasarenv npenoMneHns AnanekTpukos pasHbl n1=1,2 n n2=1,5, cooTBETCTBEHHO.

4. MakcumanbHas cKopocTb (POTOINEKTPOHOB paBHa umax=1,16 Mwm/c. HainTn 3anupatowee HanpsixeHve U3 (8 B).

5. Havitn pnuHy BonHbl ge-Bponna AB ona npotoHa, yckopeHHOro pasHocTtbio noteHumanos U = 3,0 MB.

6. B noTeHumansHo sime rnybuHoi 5 aB anekTpoH ABMXETCS co cKopocTbio 8 Mm/c. YeMy paBHa ero nonHas aHeprus?
7. HainTtn onuny BonHbl A (B HM) No doopmyne banbmepa ana 2 nuHum cepum JNlainmaHa. Homep nuHUm pactet ¢ pocToM
4acTOTbl U3NyHEHUSI.

8. [ennit-HeoHOBbI Nasep HenpepbIBHO U3y4aeT CBET C ANNHON BOHbI A = 630 HM. CKONbKO hOTOHOB U3Ny4aeT nasep
3a 0OHy cekyHay, ecnu ero MowHocTb P = 2,0 MBT.

9. 3anvwmnTe sNEKTPOHHYIO KoHdurypaumio ans atoma Al-30.

10. Hantu Bpems t (B cyTkax), 4epes KOTopoe YMCNOo panmoakTusHbix agep noga I-131 ymeHbwaetcs B 5 pas. Nepuog
nonypacnapna paseH T1/2 = 8 cyTok.

5. YcTHbIN onpoc

Tembl 8,9, 10, 11

Tema 8.

1. Yto Takoe onTuvyeckas AnvHa nytn? ontnyeckas pasHocTb xoaa?

2. [1Ba KOrepeHTHbIX CBETOBbIX MyyKa C ONTUYECKON pasHOCTbIO xoma A = (3/2)\ uHTEPEPUPYIOT B HEKOTOPOW TOYKE.
MakcumyM unum MnHUMyM HabniopaeTcs B aTo Touke? Moyemy?

3. MoueMy nHTEpPEePEHLMIO MOXHO HabnoaaTb OT ABYX Na3epoB 1 HeNb3s OT ABYX anekTponamn?

4. Kak n3meHunTcs nHTEpepeHLMoHHas kaptuHa B onbite KOHra , ecnu a3ty cucTemy noMectutb B Boay?

5. ByoyT nun oTnn4aTbes MHTEPAPEPEHUMNOHHbIE KAPTUHbI OT ABYX Y3KuX BNIM3KO nexaluyx napannenbHbiX Wenen npu
OCBELLEHNMN NX MOHOXPOMATUYECKUM 1 BenbiM cBeToM? Moyemy?

6. YT0 Takoe nNonochl paBHOI TONMWMHBI U PABHOrO HaknoHa? ['ae oHu nokanM3oBaHbl?

7. OcBelwas TOHKY0 NAeHKY U3 MPo3payHoro Matepmana MOHOXpOMaTU4YeCKMM CBETOM, NaAaloWwmm HOPManbHO K
MOBEPXHOCTY M/IEHKU, Na nel HabnoJaT napanienbHbe YepenyoWwmecs paBHOYAANEHHbIE TEMHbIE 1 CBET/bIE MOOCHI.
OnvHakoBa nun ToNWKMHA OTAENbHbIX Y4aCTKOB NAEHKN?

8. MoueMy LeHTp koney HbloToHa, HabnoAaeMblx B MPOXOAsiLeM cBeTe, 0BbI4HO CBET/LIN?

Mexay oByMst NNACTUHKaMN NMEETCS BO3OYLWHbIA KNMH, OCBELLAS KOTOPbIA MOHOXPOMaTUHYECKUM CBETOM HabnoaaoT
NHTEepdepPEHLMNOHHbIE NONOCHI. Kak M3MEHNTCS pacCcTosHMe MeXay nonocamm, ecnm NpocTPaHCTBO 3anonHUTb
NPO3PaYHON XNOKOCTbIO?

9. B 4eM 3aknioyaeTcs CyTb NPOCBETNEHMS ONTUKN?

10. Korpa v no4yemy cnoi (Cnov) ¢ ONTUHECKORA TONWMNHON B HETBEPTb OAMHbI BOSHbI CAYXNT (CNyXaT) AN NOMHOro
raweHus

OTPaXEHHbIX Ny4yei 1 AN NONy4YEeHNs BbICOKOOTPaXatoWNX NOKPLITAA?

11. MoueMy andppakums 3Byka noBceaHeBHO HBonee oyeBuoHa, YeM audopakuus ceeta?
12. Kakosbl gononHeHns ®dpeHens kK npuHuuny lMoreHca?

13. Yto no3sonuno o6bsAcHNTb NpuHumMn lMoireHca ? dpeHena?

14. B yem 3akno4aeTcs NpUHLMN NOCTPOEHNS 30H PpeHens?

15. B yem 3aknovaeTcsa NpuHUMN SEACTBMS 30HHbIX NAACTUHOK?

16. B uem oTnuune pudppakumm dpeHens Ha KpyrnoM OTBEPCTUM MPU OCBELLEHUN Er0 MOHOXPOMATUYECKUM U BeNbiM
cBeTomM?

17. Korpa Habntopaetcs aucppakums peHena? omgppakums PpayHrocepa?

18. MoueMy audpakums He HabnoaaeTcs Ha 60MbLIKMX OTBEPCTUSAX U BOMbWNX AUCKax?

19. Yem onpenensietcs, ByaeT nn 4ncno 30H DpeHensi, 0TKPbIBAEMbIX OTBEPCTMEM, YETHBIM UK HeYeTHbIM? OTBeT
o6ocHOBaTb.

20. KakoBbl xapakTepHble 0COOEHHOCTU ANGPAKLMOHHOW KapTUHbI, MOAyYatolwmMecs npy audopakLmm na Manom
Henpo3payYyHoM ancke?

21. Hangute HanpaeneHnsl Ha TOYKM 3KpaHa B cnyyae andpakumnm Ha Wwenwu, B KOTOPbIX MHTEHCUBHOCTb PaBHa HYMo;
WHTEHCMBHOCTb MakcumasbHa.

22. OTnMyaeTcs M Angopakums Ha Wenv npu OCBELWEHUN ee MOHOXPOMAaTUYECKUM 1 HenbiM CBETOM?

23. KakoBa npegenbHas WwupmnHa wenwu, npu Kotopoit ewe 6yayT HabnoaatbCs MUHUMYMbI UHTEHCUBHOCTU?

Kak BnusieT Ha andgopakumio dpayHrodoepa o1 OAHON Wenn yBennyeHne ASIMHbI BOMHbI U WWPKWHbI Wwenn?

24. Kak na3mMeHunTcs andopakunoHHas KapTnHa, eCnm yBENNYMTb 00LLEE YNCNO WTPUXOB PELLETKM, HE MEHSIS MOCTOSIHHYIO
peweTkn?
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25. CKOMbKO OOMNOMHUTENbHBIX MUHUMYMOB 1 MakCMYyMOB BO3HUKHET Npu Andopakumm na wecTu wensx?

26. MNoyemy ondopakLMoHHas pelweTtka pasnaraeT 6enbiii CBET B CNekTp?

27. Kak onpenennTb Hanbonblumii TOpSAoK cnekTpa AngpakLMoHHON peleTkn?

28. Kak nameHntca andppakumoHHas kapTnHa npu yaaneHnn akpaHa ot peweTtkn?

29.Moyemy Npu ncnonb3oBaHnM 6€Noro CBeTa TONbKO LEHTPANbHbIA MakcuMyM Genblii, a 60KOBblE MAaKCUMYMbl Paay>XHO
oKpaLweHb!?

30. MNoueMmy WTpMXM Ha AMPPaKLMOHHON pelweTKe AONXKHbI BblTb TECHO PacnonoXeHbl Apyr K apyry? MNoyemy nx SONXHO
6bITb 60MbLIOE YACTO?

31. 3anvwuTte ycnosus AMgpakUMOHHbIX MUHMYMOB 015 OOHON WEeNuU 1 rNaBHbIX MakCUMyMOB An1s peweTtkun. Kakos
XapakTep aTUX ANGPaKLUOHHBLIX KAPTUH?

32. Kakos MexaHn3M paccesHuns cBeta B MyTHOW cpene? B YACTON cpene?

33. Kak 06bsicHnTb rony6oii uBet Heba? MNovemy npu Bocxone u 3akate ConHLe KaXeTCs KpacHbIM?

34. MNoyemy Ha KpucTannax He HabnofaeTcs AMpakLms BUAMMOro cBeTa 1 HabnonaeTcs AMpakums peHTreHOBCKOro
n3ny4yeHnsa?

35. Kakoe npaktuyeckoe npumeHeHune nmeet dpopmyna Bynbdpa ? Bparros?

36. KakoBbl NpuHLMNManbHbIe NyTY NOBLIWEHUS Pa3peLatolleil CnocobHOCT ONTUYECKUX NPMBOPOB?

37. KakoBo BO3MOXHOE NpuMeHeHue ronorpagoun?

38. Korza nBa ooMHaKoBbIX TOYEYHBIX UCTOYHMKE paspewunmsl HO Paneto?

39. OT yero 3aBuUCUT paspeliarLas cnocobHOCTb LMPAKLMOHHON PEWETKM U KaK BbIBECTW QOPMyny LNs ee
onpeneneHna?

40. Moyemy onsg nony4yeHUs ronorpamMbl KPOMe NPEeAMETHOM BOMHbI HEOOX0AMMA elle 1 ONopHas BONHA?

41. B yem 3aknioyaeTcs naes ronorpagompoBaHns?

42. BoamoxHa nu nonapusauuns ons npononbHbIX BONH? Mouemy?

43. Y10 Ha3blBaeTCS €CTeCTBEHHbIM CBETOM? MNOCKOMOASPU30BaAHHBIM CBETOM? YaCTUYHO NMONSPU3OBAHHbLIM CBETOM?
SNAUNTUYECKN MONSPU30BAHHBIM CBETOM?

44. Kak N3MEHSETCSA MHTEHCMBHOCTb CBETA 3a NONMSAPN3ATOPOM MPY Ero BpaLeHn BOKPYr Nyyka eCTeCTBEHHOro ceeta?
45. Kak npaktuieckun oTAnYnTb NAOCKOMONAPN30BaHHbI CBET OT €CTECTBEHHOI0?

46. Yem 3ameyvateneH yron bproctepa?

47. TMNokaxwuTe, 4YTO NPU BbIMONHEHWMN 3aKOHa bplocTepa 0TpaXkeHHbIn 1 NPENOMAEHHBI Ny4Yn B3aUMHO
nepneHanKynspHol.

48. VIHTEHCMBHOCTb €CTECTBEHHOr0 CBETA, NPOMYLEeHHOro Yepes ABa Nonspusaropa, yMmeHblwunach sasoe. Kak
OPWEHTMPOBAHbI NONAPU3aTopbI?

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

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

51. Yem oTanyatoTcs oTpuuartenbHble KpUCTanbl OT NONOXUTENbHBIX? [prBEeaMTEe NOCTPOEHNE BONHOBbLIX NOBEPXHOCTEN
ons

0- 1 e- niyyen.

52. Kakve nonsipusaumnoHHble npnbopsl Bl 3HaeTe? B yeM 3aknouaeTcs NpuHLMN UX AeACTBUA?

53. Yto Ha3bIBaeTCA NNACTUHKON B YETBEPTb BOJIHBI? B MONBO/HbI?

54. Ha nonspusartop nagaeT UMpKynspHO NONSpU30BaHHbIA CBET C MHTEHCMBHOCTbLIO 10. KakoBa MHTEHCMBHOCTb CBeTa
3a

nonspu3aropom?
55. Kak, ncnonb3ysi NnacTuUHKY B HETBEPTb BOJHbI 1 MONSAPU3ATOR, OTANYUTL LMPKYNSPHO NONSPU30BaHHbIA CBET OT
€CTECTBEHHOro?

56. KakoBo 6yneT Aoenctaue NNacTUHKM B MONBOJIHbI HA ECTECTBEHHBIV CBET? HA NMNOCKOMONSAPWU30BAHHBIN CBET,
MA0CKOCTb

nonspusaumm KOToporo cocTtasnget yron 45? ¢ onTmyeckom oCbio NAacTUHKN?

57. O6bsicHUTE OeicTBME CBETOBOrO 3aTBopa sivelikn Keppa B coueTaHnm ¢ Nonsipu3aTopoM 1 aHanM3aTopoM.
Yro Ttakoe achchekT Keppa? KakoBa gomamyeckas npuynHa ero BO3HNKHOBEHUSA?

58. Kakune BelecTtsa Ha3blBatOTCS ONTUYECKM aKTUBHBIMU?

59. B 4eM OTAM4Me ONTUYECKOM aKTUBHOCTM OT ABOWHOMO Ny4YenpenomineHns?

60. Yto Takoe aucnepcus ceeta?

61. Kak cBsizgaHbl Mexay coboii MPenoMnsioWmiA yron NpuaMbl U Yron OTKIOHEHNS NyYeit etn?

62. Yto nokasbiBaeT gucnepcus sewecTsa?

63. Yem oTnnyaeTcs HopMmanbHas oucnepcus OT aHOManbHON?

64. o KaknM NpuaHakam MOXHO OTAIMYUTb CNEKTPbI, NONYYEHHbIE C MOMOLLBIO MPU3MbI M ANGPAKLUOHHON peleTkn?
65. B 4eM 3akn04aloTCs OCHOBHbBIE MOMOXEHNS 1 BbIBOAbLI 9N1EKTPOHHOW Teopun aucnepcun ceeta?

66. HYeM oTnnyaeTcs cepoe Teno oT YepHoro?

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

68. Kak 1 BO CKOMbKO pa3 N3MEHUTCS SHepretTnyeckas CBETMMOCTb YEPHOro Tena, ecnu ero TepMoanHamMmyeckas
Temneparypa yMeHbWnTCs BABOE?
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69. Kak cMectTuTcst MakCMMyM CNeKTpasbHOWM MNOTHOCTN SHEPreTUHeCcKor CBETUMOCTM v, T YepHOro Tena C NOBbIWEHEM
Temneparypbi?

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

71. Mpu kaknx ycnosusx na gpopmynsl [NnaHka nonyyatotcs 3akoH cMmeleHns BuHa n dpopmyna Panes ? OxuHca?

72. Toyemy hpOTOINEKTPUHECKNE NBMEPEHNS BECbMA HYYBCTBUTENbHBI K NPUPOAE U COCTOSHNIO MOBEPXHOCTH
goTokatona?

73. Kak npv 3a0aHHO 4acToTe CBETa N3MEHUTCS (POTOTOK HACHIWEHNS C YMEHbLIEHNEM OCBELLEHHOCTU KaTtona?

74. Kak 13 onbIToB No hotoadhpekTy onpenenserca noctosaHHas Nnaxka?

75. [Npn 3ameHe 0gHOrO MeTanna Apyrum OnmHa BOMHbI, COOTBETCTBYIOWAS KPAaCHON rpaHuue, yMeHbwaeTcs. YTo MOXHO
ckasatb 0 paboTe BbIXO4A 3TUX METANOB?

76. Kak ¢ noMolubto ypaBHeHUst DiiHwTenHa 06bscHNUTL | 1 || 3akoHbl dpoToadpdbekTa?

77. Hapucyiite n 06bsCHUTE BONbT-aMrepHble XapakTePUCTUKM, COOTBETCTBYIOIWME LBYM PA3NNYHBIM OCBEWEHHOCTSM
katona

npv 3a4aHHoN YacToTe CBeTa M ABYM Pas/iMyHbIM YacToTaM Npu 3a0aHHON OCBELWEHHOCTH.

78. Yemy paBHO OTHOWEHNE OABNEHWIA CBETA Na 3ePKaNbHYIO 1 3a4EPHEHHYIO MOBEPXHOCTN?

79. B yeM oTnnumne xapakTepa B3aMMOLENCTBNS POTOHA 1 anekTpoHa npu poToadbdoekte n acpdoekte KomntoHa?
Tema 9.

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

2. B kakux akcnepumeHTax 6biim obHapyXeHbl BONHOBbLIE CBONCTBA

MuKpodacTtuy?

3. MNoyemy B onbiTax No AMdpakLMmM SNEKTPOHOB B Ka4eCTBE AMPPaKLMOHHOW pelWeTKN NCNOoNb3yeTCs NOBEPXHOCTb
kpuctanna?

4. KakoB npuHUMN OeCTBMSA 3NEKTPOHHOrO M1Kpockona?

B yem ero npenmyLecTso nepen ONTUHECKUM MUKPOCKOMOM?

5. B ueM CMbIC COOTHOWEHNI HeonpeneneHHocTen [MeriseHbepra?

6. B kakoMm cnyqae u npm Kakmx yCnoBusiXx MOXHO FOBOPUTb O ABVMXEHUUN YaCTULbl MO OnpeneneHHon TpaekTopmum?

7. Kak ncxoas U3 COOTHOWEHUSI HeonpeaeneHHOCTel 06 bACHUTL Hannye eCTeCTBEHHOM WMPWHBI CReKTPanbHbIX TMHWA?

8. UTo onpegensiet keagpart MOAYNS BOMHOBOW GOYHKLMN?

9. MNMoyemy KBaHTOBasi MEXaHKKaA ABNSETCS CTATUCTUYECKOA TEOPUEn?

10. B yeM oTanyme NOHUMaHUS NPUYNHHOCTM B KNACCUYECKOW N KBAHTOBOW MexaHuke?

11. 3anvwmnTte ctaumoHapHoe ogHoMepHoe ypasHeHue LpeaunHrepa.

12. KakoB hnanyeckunii cMbiCn cnaraembix B ypasHeHum WpeonHrepa.

13. Kak onpenenutb BEPOSTHOCTb HAXOXAEHNS YacTULbl B HEKOTOPOWA ToYKe?

14. Yto Ha3blBaeTcs NoTeHUManbHoi smMoii? KakoBo noesegeHne YacTulbl B 0QHOMEPHON NPSIMOYroNbHOM NOTeHUManbHOM

ame?

15. YT0 Takoe TyHHenbHbI adpdhekT? Mpuseaute npumep.

16. B 4eM pasnunuve pelleHns 3afaym o noTeHumMansHoM 6apbepe B KNacCMY4eCKOM U KBAHTOBOM NPUBAMXEHNSX?
17. B 4em cMbICn KO3OPULIMEHTOB OTPAXEHMS 1 NPO3PAYHOCTIN?

18. Y10 Takoe NMHEeWHbIA rapMOHUYECKUIA OCLMANATOp?

19. KakoB cMbiCn HyneBow aHepruy KBaHTOBOro ocuunnatopa?

Tema 10

1. KakoBbl HegocTaTkn Mmogenm atoma Pesepcopoa?

2. Kakasi cepusi cnekTpanbHbIX MHWIA OTHOCMTCS K BULMMOMN obnactu cnektpa?

Y®-o6nactn? UK-obnactn?

3. Kakos cmbicn noctynatos bopa?

4. Kak ¢ nomolubto noctynatos bopa 06bsCHSETCS NMHenyaTblil cnekTp atoma?

5. Kakosa cyTb onbitoB ®paHxka u Nepua?

6. B uem coctoat HepocTaTtkm Teopumn Bopa

7. 3anvwunTe ypaBHeHwue LpeauHrepa, KOTOPOMY yI0BNETBOPSET COCTOSHME 3IEKTPOHA B aTOME BOAOPOAA.

8 .UT0 xapakTepusyeT KBAHTOBbIE YMCNA: rMaBHOE N, opbuTanbHoe £ U MarHUTHoe m? Kakne 3Ha4yeHnst OHW MOryT
npvHUMaTb?

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

10.CKONbKO pasnmnyHbIX COCTOSIHWUIA COOTBETCTBYET N = 27

11 .Yemy paBHa NNOTHOCTb BEPOSITHOCTM 0BHAPYXEHNS 9N1EKTPOHA B OCHOBHOM COCTOSIHMM atoma Bogopona?

12 .ATOM BOOOPOAA MOXET UMETb OAHO M TO XE 3HAYEHNE SHEPTUM, HAXOASACh B PA3NMYHbIX COCTOSAHMAX? Kak oHu
HasblBalTCA?

13 .KakoBbl Npaswuna KBAaHTOBaHWs OpbUTanbHOro U COBCTBEHHOrO MOMEHTOB UMMYNbCA SMEKTPOHOB, UX NMPOEKLWA Ha
HanpaBneHWsl BHEWHEro MarHUTHOro nonsa?

14 Y10 npencrasnset coboit anekTpoHHoe obnako (opbutanb)? Kakos ero cMbicn?

KETPOHHBH
B_EPCHTET
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15. MNosicHMTE OTAMYME MOMEHTA UMNYNbCA B KNACCMYECKON MEXaHVKe 1 B MUKPOMUPE.

16. B 4yem oTnyme cnMHOBOro KBAHTOBOrO YMCNa OT APYrnX KBAHTOBbLIX Yncen?

17. KakoBa npes akcnepnmeHTa 3eemaHa 1 OCHOBHOW BbIBOL M3 3TOr0 aKcrnepumMeHTa?

18. B yem 3aknio4aeTcs KBaHTOBaHWE MOMEHTa uMmnynbca?

19. YT0 Takoe cnmH? ViMeeT nn OH Knaccudecknii aHanor?

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

21. lNo kakoMy NprHLMNY NAeT 3anofiHEeHne 3NeKTPOHaMN SHEPreTUYeckmx coctTosHuin B atome? Cpopmynumpyinte atoTt
npvHumn (MpuHumn MNaynw).

22. Yem onpegensetcsa nepnoanyHOCTb XMMUYECKUX CBOWCTB 9N1EMEHTOB?

23. CnoHTaHHOe (CaMonpon3BO/IbHOE) U BbIHYXAEHHOE U3NTy4eHNEe aTOMOB.

24. OnTuyeckne KBAHTOBbIE FeHePaTOPbl, OCHOBHBIE SNIEMEHTBI 1 OCOBEHHOCTMU.

25. CeoiictBa nasepHoro na3nyy4eHns. lNMprmeHeHne nasepos.

26. ColicTBa nasepHoro uanyyeHus. NpumeHeHne nasepos.

27. B 4eM OTnnymne KBAHTOBbLIX CTATUCTUK OT KNAacCM4eckom?

28. B 4eM cocTOUT NPUHLUMN HEPA3NNYMMOCTUN TOXOECTBEHHbIX YacTmy?

29. B uem otnnume goepmMmoHoB 1 6030HOB?

30. Kak ctatuctuka bose - SiiHwTeHa 06 bACHAET ABNEHUS CBEPXTEKYHECTU rENnNs 1 CBEPXNPOBOANMOCTI HEKOTOPBIX
BELWeCTB?4 9NEeKTPOHHOrO rasa B Metannax.

31. Kak cratuctuka ®epmu-Lnpaka 06bACHAET NPOBOAUMOCTb METANOB 1 TEMNOEMKOCTb TBEPAbLIX TEN?

32. 3oHHas Teopusa KPUCTaNoB.

33. OnekTponpPoOBOAHOCTL METASIOB U NONYNPOBOLHUKOB C MO3ULMIA 30HHOW TEOPUN.

34. CobcTBEHHAS 1 MPUMECHAs MPOBOAMMOCTb MONYNPOBOLHUKOB.

35. MNonynpoBogHMKK p-Tna u n-tuna.

Tema 11

. Kakue vactuubl 06pasyioT siapo atoma Bogoponaa? Menusi? Yrnepona?

.Hewm otnuyarotcsa nsotonbi?

.OxapakTepuayite KpaTtko NPOTOH N HENTPOH.

.B uem cocTomT SBNEHNE S0EpPHOr0 MarHNTHOro pesoHaHca? ['oe oHo ucnonbadyetca?

.Kakosbl cBolicTBa a4epHbIX cun?

.Kakvne mogenn sapgpa bl 3Haete? B yem nx cytb?

410 Takoe aHeprua cea3u aapa? Kak ee MOXHO paccuutaTb?

. Yto npenctaensiet cobolt spepHas peakums? NeneHna? TepMmosinepHOro cuHTesa?

.Kak MoxHO ncnonbsosatb aaepHyto aHepruo? Mpuseaute npumepsl.

10. Y10 Takoe pagnoakTMBHOCTb? AKTUBHOCTL?

11. B 4eM COCTOMT 3aKOH paanoakTMBHOMO pacnana?

12. B 4em cMbiCcn neprofa nonypacnagna?

13. Yto Takoe a-pacnag, B-pacnag, dNeKTPOHHbIA 3axBar?

14. KakoBa npupoga y-na3ny4yeHns anep?

15. Kakue yacTuubl cuMTaloTca aneMeHTapHbiMm?

16. Kakve coyHoameHTanbHble TUMnbl B3aMMOLENCTBUI eCTb B npupoae? CpaBHUTE UX MO UHTEHCMBHOCTH.

17. Kakoe B3avMoneincTaune aBnseTcs yHnsepcanbHbIM?

18. Kakue 3aKOHbl COXPaHEHWS BbINOMHATCS NpuW cnabbiX Y CUIbHBIX B3AUMOLEACTBUSX?

19. B yem cyTb runoTesbl 0 CywecTBOBaHNN KBApKOB?

20. HazosuTe 4acTuLbl-NePEeHOCHNKN B3aMMOAENCTBIS.

21.Yem otnunyaloTcs Yactuubl OT aHTMYacTiu?

9K3ameH

Bonpochbl k ak3ameny:

1. DNeKkTpnyecKunii 3apsia 1 ero CBOMNCTBA. 3aKOH COXPaHEHMS aNekTpuYeckoro 3apsana. 3akoH KynoHa.

2. Hanpsxé&HHOCTb 3NeKTpOoCTaTM4eCcKoro nons. SNekTprMYeckoe none TOYEYHOro 3apsaa v 3aps>XeHHOro Wwapa.

3. Cunosble NMHUM anekTpocTaTnyeckoro nons. MoTok BekTopa HanpsXEHHOCTHU.

4.Teopema ["aycca ong anekTprM4ecKoro nons B Bakyyme. OneKTpnyeckoe none 3apsxxXeHHOro NpoBoaswWero 4IMHHOMO
UMNMHAPA, 3aPSXKEHHON NPOBOASILLEA 6ECKOHEYHO ANVHHOW HUTW, 3aPSXEHHON NPOBOASILLER 6ONbLONA NNOCKOCTU, ABYX
3apsKeHHbIX NPOBOASLUMX BOMbWNX MIOCKOCTEN.

5. MNoTeHuman anekTpocTaTnyeckoro nons. SKBUNOTEHUMANbHbIE NOBEPXHOCTH.

Pabota cvun anekTpocTaTMyeCcKoro nons no NepeMELLEHNIO 3NEKTPUYECKOro 3apsaa.

6.Llmpkynsaumns Bektopa

Hal'lpﬂ)KéHHOCTIA 3NIeKTpoCcTaTn4ecKoro nons. Csasb Hal'lpﬂ-)KéHHOCTVI M noteHumnana. |_|pI/IHLI,I/II'I cynepnoaunumnmn rnonei.
7. NMPOBOOHUK B 3NEKTPOCTATUHECKOM Mofe. SBNeHNe anekTpocTaTMieckol nHayk-uun. MNone B npoBogHUKE 1 BOGNM3n ero

O©CoOoO~NOOOTPhWN =

NoBEPXHOCTW. AneKTpocTaTnyeckas 3awmTa.
8. DneKTpUYEecKnin OnUnosb, ero XapakTepuUcTUKKN 1 anekTpuyeckoe none. lNoeeneHve omMnons B 04HOPOAHOM

am PAEKTPOHHBH
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9NEKTPMYECKOM Mofe.
9. MonsipHble N HenonsipHble ANANEKTPUKN. LINanekTpuk B anekTpuyeckom none. Monspuaaumnsa ananektpuka. MNone B
LN3NeKTpUKe.

10.BekTop anekTpnyeckoro cMeweHns. nanektpnyeckas npoHnLaemoctb. Teopema aycca ans anekTpocTaTnyeckoro
nons B OU3NEKTPUKE.

11. OnekTpnyeckas EMKOCTb yeaMHEHHOro npoeoaHuka. KoHgeHcaTopbl.

EMKOCTb NN0CKOro, CPepuyeckoro 1 LMANHAPUYECKOro KOHAeHcaTopos. Mocneno-satensHoe 1 napannensHoe
coeanHeHve KOHLEeHCaTopOB..

12. DHeprusa 3apsxKeHHOro KoHAaeHcaTopa. dHeprusi 0oAHOPOAHOro anekTpuyeckoro nons. O6 bLEMHas NNOTHOCTb SHEPrK

9NEKTPUYECKOro nons.
13. DnekTpryecKkuin TOK NPOBOANMOCTU U ero xapaktepucTukn. CTopoHHMe cunbl. 3JC NCTo4HMKa ToKa.

14. 3akoH Oma B MHTErpanbHom n auddoepeHumnanbHon opmax.

15. ConpoTtuBneHue pesnctopa. [ocnenosarensHoe 1 napanienbHoe CoeanHeHe pe3ncTopoB.

16. 3akoH Ixoynsa-JleHua B nHTerpanbHow n andpdpepeHumansHon dopmax.

17. Knaccnyeckas anekTpoHHas Teopusi NpoOBOAUMOCTM METanos.

18. DnekTpryeckuin TokK B XMOKOCTSX, rasax, Bakyyme. SNeKTponms.

19. MHpykumns marHnTHOro nons. Cunosble NMHUM MarHMTHOro nons. MpuHumn

Cynepnosunumm MarHUTHbIX NONew.

20. 3akoH buo?Casapa?/lannaca. MarHMTHoe none NPSAMONNHENHOrO NPOBOAHUKA C TOKOM; KPYrOBOro Toka.

21. Cnna NopeHua. [1BnxeHne 3aps>XeHHON YacTuLbl B MarHUTHOM nofne.

22. 3akoH Amnepa. BaanmopeiictBue NPOBOLHUKOB C TOKOM. 23. MarHuTHbIl NnoTok. Teopema [Maycca ons MarHMTHOro
nons B BaKkyyme.

24. PaboTa nepemeLleHns NPOBOAHMKA U KOHTYpPa C MOCTOSIHHLIM TOKOM B

MarHMTHOM none.

25. MarHuTHbIe XapakTepUCTMKN KOHTYpa C TOKOM. [1oBeieHNe KOHTYpa C TOKOM B MarHUTHOM Mone.

26. MarHuTHble MOMeHTbI aToMOB. [loBeaeHne atoma B MarHUTHoM none. duamar-Hetuku. NapamarHetuku.

27 .HanpsxéHHOCTb MarHUTHOro nons. MarHnTHas NpoHMLAeMOCTb. 3aKOH MOMHOrO ToKa A4f1 MarHUTHOrO Mons B
BellecTBe.

28. beppomarHeTukn. SIBneHne MarHMTHOro ructepeauca.

29. SlBneHune anekTpoMarHNTHOM nHAyKuMM. OCHOBHOIM 3aKOH 91EKTPOMAarHNTHOW nHOykumm (3akoH Papanes). [Npasuno
NeHua.

30. VIHOyKTMBHOCTb. $IBNEHNe caMoMHIyKLUUN. SIBNeHne B3auMHOM UHOYKLMN.

31. OHepruns NPoBOAHMKA C TOKOM. DHEPrus 04HOPOLHOrO MarHUTHOro Nons.

O6bEMHas NNOTHOCTb SHEPTUN MAFHUTHOTO MONS.

32. Buxpesoe anekTpuyeckoe nosne. ToK CMeLeHns.

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

34. KonebatenbHbili npouecc. AnekTpudeckne konebanus. ducdpepeHunanbHblie YypaBHEHUS 3NEKTPUYECKNX KONebaHWiA.

35. MipeanbHblli konebaTenbHblil KOHTYP. AMNNUTYAa, UMKAMYeckas yactoTta, neproa 1 goasa rapMoHUYeckmx KonebaHuii.
OHeprus konebaHuii.

36. CBoboaHble 3aTyxarolwme konebaHus. AMNaNTyaa 3atyxarowmx konebaHuii.

KoadpdouumeHT 3aTyxaHus. Jlorapudommuecknii gekpeMeHT konebaHui. JobpoTHOCTb.

37. BoiHyx AeHHble konebaHus. AMNnnTyna u ¢oasa BbiHYXAEHHbIX KonebaHuii. SiBneHne pe3oHaHca.
38. OnekTpoMarHMTHbIE BOMHbLI. VX CBOMCTBA 1 XapakTepucTnku. LLikana anekTpoMarHNTHbIX BOSH.
39. Mnockne anekTpoMarHUTHble BOMHbI. SHEPrus BoMHbI. [MNOTHOCTL NoTOKA

sHepruwn (BekTop YMosa?loiHTNHra). VIHTEHCMBHOCTb BOMHbI.

40. lWkana anekTpoMarHUTHbIX BOMH.

41. PacnpocTtpaHeHve cBeTa Yyepes rpaHuuy AsyxX cped.

42.NHTepdepeHums caeTa.

43. KorepeHTHOCTb 1 MOHOXPOMaTUYHOCTb.

44. Ycnosue nHTepdepeHUMoOHHOro MakCcMmyMa i MUHUMyMa.

45.NHTepdepeHums ceeta. Pacyet HTEpdepeHUNOHHOM KaPTUHBI OT [BYX UCTOYHUKOB.
46.NHTepdepeHLmMs cBeTa B TOHKMX MAEHKaX.

47. Ondppakums ceeTta. MNMpuHumn MolireHca-dpeHens.

48. Metopg 30H ®PpeHens.

49 Nudppakuns dpeHens Ha KPyrnomM OTBEPCTUN.

50.Oncbpakuns dpeHens Ha Kpyriom gucke..

51.Ondbpakuns dpayHrodepa Ha OMdPakLMOHHON peweTke.

52. ndppakumsa Ha NpocTpaHCTBEHHON peweTke. dopmyna Bynbgoa- bparra

53.0ncnepcus ceeta. SNeKTPOHHAs Teopus Ancnepcumn ceera.
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54. Monapusaums ceeta. CteneHb nonapusaumm

55.3akoHbl Mantoca u Bproctepa.

56. [isorHoe nydyenpenomneHmne. VckycTBeHHas onTnyeckas aHn3oTponus.

57. MornoweHne ceeTa. 3akoH byrepa-flambepTa.

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

59.3akoH CtedpaHa-bonbumaHa. 3akoH cmeleHns BuHa.

60.IM'mnotesa MNnaHka. Popmyna MNnaHxka.

61.PoToadhhekT.3akoHbI POTOIdDEKTA.

62.YpaBHeHWe DilHwWTeHa ons BHeWHero ooToadodekTa.

63..0nbITol Jlebenesa. [asneHue ceeta.

64.BonHoBoe 06bsICHEHWE AaBNeEHUs cBeTa.

65.KBaHTOBOE 06BACHEHNE [aBNEHNS CBETA.

663ddexkT KomnToHa.

67.KopnyckynspHo-BONHOBOM Ayann3m CBONCTB BelecTea. Popmyna ae bpownns.
68.CooTHoweHne HeonpeaeneHHocTen. CneacTeus N3 COOTHOLEHWIA
HeonpeneneHHoCTeNR.

69.BonHoBas oyHKUNS 1 ee CTaTUCTUHECKMNIA CMbIC.

70.06wwee ypaBHeHue LLpennHrepa. YpaeHeHune LWpeanHrepa ans ctaumoHapHbIX
COCTOSHUN.

71. TNpUHUMN MPUYMHHOCTN B KBAHTOBOW MEXaHWKe.

72.CeoboaHas yactuua.

73.Hactmua B 0oHOMEpHOW NPSIMOYroNbHOW " MOTEHLUMaNnbHON sme”.

74. Tpox0XAeHNe 4acTuLibl CKBO3b MOTEHUMANbHBIA Hapbep. TyHHENbHbIA 3¢OgEKT.
75. KBaHTOBBI rapMOHNYECKNIA OCLUNNATOP.

76. MNoctynatbl Bopa.

77. OnbiT ®paxka u Nepua.

78. Atom Bopopoaa no bopy: ctaumoHapHble opbuTbl, SHEPIUS, CNEKTP U3NYYEHNS.
79. AToM BOLOpPOJA B KBAHTOBOW MEXaHUKE: KBAHTOBbIE YMCNa, CNEKTP N3NYyYEHUS,
npaeuna otbéopa, CNvH 3NeKTPOHA.

80. OnbiT WTepHa n Mepnaxa. CnvH anekTpoHa. CNMHOBOE KBAHTOBOE YNCHO.

81. MNpuHUMN HEPa3NMYUMOCTU TOXAECTBEHHbIX YACTUL,. DepMUOHbI 1 HO30HbI.
82. MpuHuwmn Maynu. PacnpeneneHne anekTpoHOB B aTOME MO COCTOSAHNSAM.

83. Nepuognyeckas cucrema anemeHToB MeHgeneesa.

84. BbiHy>XaeHHOe nanyyeHune. MNpuHumn getanbHoro pasHosecus. dopmyna Mnaxka
85. Jlasepbl

86. OneMeHTbl KBaHTOBOW CTATUCTUKM.

87. OHepreTtuyeckme 30HbI B Kpuctannax. PacnpegeneHne anekTpoHoB No
3HepreTnyecknm 3oHam. BaneHTHas 3oHa 1 30Ha nposoammocTu. Metannbl,
OV3NEKTPUKN 1 NONYNPOBOLHUKN.

88. MonynpoBoaHunkn.CobcTBEHHAs 1 NPUMECHas MPOBOAUMOCTb MONYNPOBOLHUKOB.
89.0CHOBHblE CBOWCTBA ¥ CTPOEHUE a4pa.

90.9Heprus ces3m s0ep.

91.4nepHble cunbl.

92.PaanoakTMBHOCTb . Buapl pagnoakTMBHOro U3ny4eHums.

93. dyHOameHTanbHbIE B3aMMOOENCTBUS.

94. OneMeHTapHble YacTuLbI.

6.4 MeToaunyeckue matepuanbl, onpeaensiioLLme npoLenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y peiictByeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Momynio)
MOXHO nony4nte Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, nToroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos v 6onee - "3a4TeHo".

55 6annos 1 MeHee - "He 3a4TeHo".
[ns ak3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos. - "xopouwo".

56-70 6annos - "yLoBNETBOPUTENBbHO".

3AE
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55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUI, HaBbIKOB U (WK) onbiTa Artan | Konnyectso
KOHTpOnNs LesATeNbHOCTU, XapaKTepu3yoLLMx atanbl oOpMUpPOBaHNSA KOMMNETEeHLUN 6annos
Cemectp 2

TeKyLLUiA KOHTPONb

MucbMeHHoe  [Obyyalowmecs nonyyaloT 3a4aHUe MO OCBEWEHNIO ONPenEeNEHHbIX TEOPETUYECKMX
JomatiHee BOMPOCOB Mn peleHnio 3aaad. PaboTta BeINonHAETCS NMMCbMEHHO AoMa U 1 20
3alaHue cnaértca npenogasarento. OueHVBaKOTCA BNageHne Matepuanom no teme
paboTbl, aHANNTUYECKNE CNOCOBHOCTU, BNafeHne MeToaamMm, YMeHNs 1 HaBblKu,
HeO6XO,D,I/IMbIe ONs BbIMNONHEHNS 3a0aHWNA.

YCTHbIA ONPOC |YCTHBIA ONPOC NPOBOAMNTCS HAa NPAKTUYECKMX 3aHATUAX. Obyyarowmecs
BbICTYNaloT C JOKNaaaMun, COoBbLEHUSIMA, LOMONHEHNSMU, Y4acTBYOT B 2 30
OMCKycCcuUn, 0TBEYatoT Ha BOMNpocCkl npenogasatens. OueHnBaeTcs ypoBeHb
[loMallHel NOAroTOBKM MO TEME, CMOCOOHOCTb CUCTEMHO U NOTMYHO M3naratb
Martepuan, aHann3npoBaTb, POPMYNMPOBaTb COOCTBEHHYIO MO3NLIMIO, OTBEYATb
Ha 4OMONHUTENbHbIE BOMPOCHI.

3auer 3a4éT HaueneH Ha KOMMNIEKCHYIO NPOBEPKY OCBOEHUS ANCLUMNINHBI. 50
Obyuatowmiicst nonyyaeT BONPOC (BONpockl) Mnbo 3afaHune (3afaHns) n BpeMmsi Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOMN, MMCbMEHHON NN KOMMNbIOTEPHON
dopme. OueHrBaeTcs BnageHwe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSATL HYXXHbIE 3HAHWS, HABbIKU M YMEHUS NpU aHann3e
NPOBNEMHbIX CUTYaLMIA U PELIEHUN NPAKTUYECKMX 3a0aHWA.

Cemectp 3
TeKyLUi KOHTPOb
MucbmeHHoe  |OB6yyarowmecs NonyyaoT 3a4aHMe NO OCBELLEHMIO ONPeaenEéHHbIX TEOPETUIECKNX

nomallHee BOMNPOCOB UK peleHnto 3anad. PaboTa BbINONHSIETCS MMCbMEHHO fOMa U 1 5
3agaHve cnaértcs npenonasarte’nto. OueHuBatoTcs BnageHne maTtepuranom rno teme
pa60TbI, aHanuMTnyeckne crnocobHocTu, BnafeHne Metonamum, YMEHUA N HaBbIKW, 4 5

HeobxoOMMble AN BbIMONHEHUS 3a0aHWNIA.

NabopatopHble (B ayantopun, ocHawéHHOM cooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
pabothi NPOBOASAT y4ebHbIe 9KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 20
NPakTUKO-OPNEHTUPOBAHHbBIX TexHonorunii. OLeHMBaKOTCS 3HaHNe maTepuana u
YMEHWE NPVMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
06opyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

YCTHbIN onpoc |YCTHbIV ONpoC NPOBOAMTCS HAa NpakTU4eckmx 3aHsTusax. Obyyatowmecs

BbICTyNnakOT C ooknanamu, COO6LI.I,6HVI9|MVI, OOMNMONHEeHNAMN, y4acCTBYyOT B 3 10
ONCKyCCuhKn, oTBEHalOT HA BOMPOCHI npenogasartess. OueHnBaetcs YPOBEHDb
JOMallHern NoAroToBKM Mo TeMe, CNOCOBHOCTb CUCTEMHO U NOMMYHO M3naratb 5 10

maTepvan, aHannm3nposaTb, POpMynMpoBaTb COﬁCTBeHHYIO no3nuynio, oteeyatb
Ha OO0MOoNIHUTEeIbHbIE BOMPOCHI.

OkK3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AUCLIMMAUHBI. OK3aMeH 50
MPOBOLUTCS B YCTHON UMW NUCbMEHHON coopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHusl) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMs Ha noarotoBky. OLeHBaeTCs BNageHne MatepranoM, ero CUCTEMHOE
OoCcBO€EHUe, CnocobHOCTb NPUMEHATb HYXHbl€ 3HAHUA, HABbIKN N YMEHUA NP
aHanuase NpobneMHbIX CUTyaUnin U PeeHN NPaKTUYECKNX 3aAaHNiA.

7. NepeyeHb nuTepatypbl, HEO6XO0AUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (MOaynsi) npeanonaraeT n3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTYyMHA 0BOy4atowmnMcs B OAHOM U3 OBYX BapUaHTOB (M60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum 6uneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO 13 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNOoNb30BaHWMKN NevYaTHbIX M3aaHun BbNNOTEeYHbI
ooHA AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 ak3emnnspa (ans obydvatowmxcs no ProcC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obydyatowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTEpaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNAMHBI (MOaYNSs),
HaxoauTcs B MpunoxeHnn 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

am PAEKTPOHHBH
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8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIINHBI (MOAYIIS)

Opabosuy K. H. ®nsuka [OnektponHblii pecype] / K. H. Opaboewy, 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

nblowoHok A. B. durauka [OnekTpoHHbIR pecypc]: ydiebHoe nocobue / A. B. MnbtowoHok, M. B. Actaxos, U. A.
NoHuyapeHko. ? Mocksa : UH®PA-M, 2013. ? 600 c. ? (Boicwee obpaso-saHue). ? ISBN 978-5-16-006556-4. -
http://znanium.com/go.php?id=397226

Casenbes W.B. Kypc o0buweii domavku. B 5-u 11. Tom 3. MonekynsipHas conauka 1 TepMoanHamMuka [Snek-TpoHHbIR pecypc]
: y4ebHoe nocobue / U. B. Casenbes. - CaHkT-INeTepbypr : NaHb, 2011. ? 224 c. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

9. MeToguueckme ykasaHusl oisi 06y4aloLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHoaumm

nekumu OcylLecTBNSAETCS NPOCYWNBAHUE Y KOHCMEKTUPOBAHMWE NeKUMiA. HEMOHSATHBIE MOMEHTBI OTMEYAIOTCS
3apaHee.lNo OKOHYaHMM Nekumii 3a8atTCs BONPOCk npenonasatento. [loma nponssoanTcs
LeTanbHOoe N3y4YeHune nekunii 1 opMynMpoBKa NoOCNenyoWNX BONMPOCOB NPenoLaBaTento.
Mpoun3BoanTCS N3y4eHEe PEKOMEHOBAHHON NNTepaTypbl MO TEME NEKLIMIA.

npakTnyeckne | Metognyeckune ykazaHus K NpoBeaeHUIO NPaKTUYECKNX 3aHATUIA N0 OM3NKeE.

3aHATUA 1. Ha nepBoM 3aHATMM CTyOeHTaM npegnaraetcsa nutepartypa u matepuansl B 91€KTPOHHOM BUAE ANs
rnocnenyowero NpoBeneHNs NPakTUYeCKnX 3aHATUIA 1 caMoCTosITeNbHON paboTol.
2. Ha nocnenytowmx 3aHATUAX CTYAEHTHI pewatoT 3aiayn no NnpeactaBneHHbIM Temam.
3. AKTUBHOCTb CTyOEHTOB MoowpsieTcs npenonasarensam bannamu.
4. CymMapHblii 6an, KOTOpbIiA BbICTABNSIETCS CTYASHTY 3a NPOBeAeHNe NPaKTUYEeCKMX 3aHSTUR,
cknapblBaeTcsl U3 6anno., BbICTABIEHHbIX 3a MNOCELWEeHMe 3aHSTU 1 aKTMBHOE y4acTue CTY4eHTOB B
NPOBEeAEHNN 3aHATUNA.
MeToanyeckue ykasaHusl K caMOCTOSTeNbHOM paboTe CTyaeHTOoB
1. CTyOeHTbl N3y4aloT MeTogmyeckue nocobus, HanucaHHble NpenogasaTensMmn kagenpbl HOU3NKA.
2. CTyneHThbl n3yyaloT PEKOMEHIOBAHHY0 nuTepaTypy, koTopas npeacraeneHa B 4.10.

nabopaTopHble| MeToanyeckne ykasaHns K BbiNofHeHUo nabopaTopHbix paboT no gusmke.

paboTbl 1. Ha nepBoM 3aHSTVMM CTYOEHTbI pacnpenensiorcs B 6purambl no 2-3 4enoseka assl BbiNofHEHUS
nabopaTtopHbIX paboT, 1 UM onpenensieTcs nepeveHb BbiNonHAeMbIX paboT M3 NpencTaBneHHoro
Bbiwe (4.2) cnmcka.
2. MNepen BbinonHeHneM nabopaTopHoin paboTbl CTYAEHTbI HOMXKHbI U3Yy4UTb METOANYEeCKUE yKasaHust
K MOny4YeHHbIM tabopaTtopHbiM paboTam Ansi F[PaMOTHOTO VX BbIMOMHEHWS!
3. HenocpenctBeHHO nepen BoiNofHeHeM nabopaTtopHon paboTbl CTYAEHTbI MPOXOAST ONPOC Mo
BbISICHEHUIO CTEMEHW MX NOArOTOBIEHHOCTU K BbINONHEHUIO TabopaTopHO paboThbl C MOCNEayOWNM
LLOMYCKOM.
4. B cnyyae gonycka CTyOeHTbl , UCMONb3ys MEeTOANYECKUE yKa3aHUsl, AOMXHbI BbINMOMHUTb
npeLcTaBneHHyo nabopatopHyto paboTy 1 nokasaTtb NPernoaaBaTernto NoyYeHHbIe
3KCMepuMeHTasbHble JaHHbIe.
5. Cnenytowwii aTan - HaNMcaHWe oT4eTa rno gaHHoi nabopartopHol paboTe.
6. B manbHeliweM OaHHbIA OTYET NPEeACTaBMTb NpenonasaTtento U 3aWmnTuTb.
7. B 3aBMCMMOCTM OT 3HAHWIA CTyeHTa npenogaeaTenb BuicTaBnseT 6ann 3a fgaHHyto paborTy.

camocTos- | B cBoboaHoe oT y4ébbl BpeMsi Npon3BOaMTCS AeTanbHOoe N3ydYeHune nekumin u oopMynmpoBka
TenbHas nocnenytowmx BONPOCoB npenogasatento. MNpon3BoanTcs N3y4eHne peKoMeH40BaHHOM NuTepatypbl

pa60Ta no TemMe NeKumni. I/I3yqa+0Tc9| oononHuTenbHble pasnenbl C*)I/I3I/1KI/1, pekoMeHayemble npenonasartenem.
ﬂposop,vncq aHanns3 n3y4aemblx C*)I/I3W-IeCKI/IX 3akKOHOB. (DOpMyJ'II/IpyPOTCFI BOMNPOCHI, 3aA4aBaemMble Ha
nekuunsx.

YCTHbI onpoc | YCTHbLIA 0Npoc NPOBOAMTCS Ha MPAKTUYECKUX U nabopaTopHbIX 3aHATMSX. B koHue
NPakTUY4eCKNX 3aHATUI MO KaX 40V pacCMOTPEHHOM Ha NeKUUn Unn npaktruke Teme
3a4al0TCs 3apaHee paspaboTaHHbIe BONPOCHI, HA KOTOPbIE CTYAEHTbI NOMXHbI AATh
MMCbMEHHbIA 0TBET. Ha nabopaTopHOM NpakTrKyMe TakXe MMetoTcs Habopbl
BOMPOCOB MO TEMaM Kax o 13 nabopatopHbix paboT, Ha KOTOPbIE CTYAEHTbI TakXe
JOMXHbl AaTb NMMCbMEHHbIV OTBET. OTU OTBETHI OLLEHNBAIOTCSI.

A
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Bup pabot MeTtoaunyeckue pekomeHaauum

nnucbMeHHoe | B koHUe 2 cemecTpa no temam "®duamndeckme oCcHoBbl MexaHkn. MonekynapHas
nomawHee | domsmka. TepmoanHamuka. " NoAroTosneHbl BapuaHTbl 3aaa4. CTyaeHTbl N0 3TMM

3afaHue BapuaHTaM LOMXHbl pewmnTb 4oMa 3TU 3a4a4U 1 B NMMCbMEHHOM BUIE cOaTtb
npenogasartento. B 3 cemecTpe npenycMOTpeHbl 2 Taknx OOMALHUX MUCbMEHHbIX
3anaHng. OOHO oxBaTbiBaeT Matepman "dnekTpocTaTnka. SNeKTpuYeckmin ToK.
OnekTpoanHamuka. ". [pyroe oxsatbiBaeT MaTepuan "BonHoBas 1 KBaHTOBasi onTuka.
OcHoBbl KBAHTOBOM MexaHukn. Pusnka atoma v TBepnoro tena. Puauvka agpa um
3NleMeHTapHbIX YacTuy'".

3aver 3ayeT NpoBOAUTCS BO 2 CEMECTPE MO Temam "Puanyeckme 0CHOBbI MEXAHWKMW.
MonekynspHas usnka. TepmognHammka " n HanpasneH Ha KOMMNEKCHYIO MPOBEPKY
OCBOEHWS ONCLMMVHBIL. 3a4eT NPOBOAUTCS B YCTHOM Uin coopme no buneTam, B
KOTOPbIX COAEPXAaTCs BOMPOCHI (3a4aHNs) N0 BCEM NPOALEHHBIM TEMAM.
Obyyatowemycst naétcst BpeMms Ha noarotoBky. OLeHMBaeTCs BafeHne Mmatepuanom,
€ro CMCTEMHOE OCBOEHUE, CMOCOBHOCTb MPUMEHSITb HYXXHbIE 3HAHWUSI, HABbIKW 1
YMeHVs Npu aHannae npobneMHbIX CUTYaLNii 1 peeHnn NPaKTUHecKnX 3a4aHuii.

9K3ameH OK3aMeH npoBoanTcsa B 3 ceMecTpe no Temam ""OnekTpocTatunka. SNeKTpruYecKunin ToK.
OnekTpoanHamuka. BonHosas n kBaHToBas ontuka. OCHOBbI KBAHTOBOW MEXaHWKMU.
®dunamka atoma u TBepaoro tena. Pusnka aopa v anemMeHTapHbIX Yactul " 1 HanpasneH
Ha KOMMNEKCHYIO NPOBEPKY OCBOEHMS ANCLUMMNIMHBL. DK3aMeH MOXET MPOBOANTLCS B
YCTHOI doopMe no buneTtam, B KOTOPbIX COAEpXaTCcs BOMPOCH! (3aaHns) No BCEM
npoiaeHHbIM TeMaM. KpoMe TeopeTnyeckrx BonpocoBs B bunete MoryT ObiTb 1 3a8auu.
Mpw npoBefeHNM NMCbMEHHOTO 3k3aMeHa B bunete npenctaeneHsl 10 3apav,
oXBaTblBaOLWMX PACCMOTPEHHbIE TEMbI. B cnyyae nposegeHus ak3ameHa B
KOMMbIOTEPHOI hopMe npeanaraeTcs HAbop TECTOB, HA YaCTb U3 KOTOPbIX
HeobxoauMo BbIbpaTb NPaBUIIbHLIA OTBET U3 psAa NPeaNoXeHHbIX, a Apyras 4acTb
npencrasnset coboit 3aaaym, KoTopble HEOBX0AUMO PELNTL U NPEACTaBUTb
ak3ameHatopy. Obyyarolwemycs 0aétcs BpeMst Ha Noarotoeky. Hezasucumo ot oopmel
npoBefeHnsa aKk3ameHa OLeHNBaeTCs BnageHne MmaTepmnanom, ero CUCTeMHoe
OCBO€EHWE, CMOCOBHOCTb MPUMEHSITb HYXHblE 3HAHWS, HABbIKW 1 YMEHUS NPY aHannse
NPO6NEeMHbIX CUTYyaLIMA N PeLleHnn NPaKTUHECKMX 3a0aHWiA.

10. MepeyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKJaouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpamMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKomn 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoyaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0B6YYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLnannanpoBaHHoi Mebesbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOHEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 0SS KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyvatku pa3aaToyHbIx MaTepranos.
MynbTMeouiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumanusmpoBaHHas nabopatopus.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNWA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCNpUATUE UHPOopMaLUK o6y'-|a+ou1|/|M|/|o;| nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[aHve TeKCTOBOW BepCUM NoBOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NOfb30BaTENEN;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

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

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

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

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

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

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

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

- NPOLONXMNTENBbHOCTU BbICTYMEHNS 0ByyatoLerocs npu 3awmTe KypcoBoi paboTbl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHmsmMu ®IFOC BO 1 yuebHbiM nnaHoM no HanpasneHuo 15.03.05

"KOHCTPYKTOPCKO-TEXHONOrMYECKOe obecrneyeHre MaWMHOCTPOMTENbHBIX NPON3BOLCTB" U NPOCOMIIIO NOArOTOBKM
"TexHonornsa MawmnHoOCTpoeHus".
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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
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2017

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

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
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2017

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-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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