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Mporpamma gucumnnnuHbl "®usmka”; 08.03.01 "CtpoutenscTeo”.

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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Mporpamma gucumnnnuHbl "®usmka”; 08.03.01 "CtpoutenscTeo”.

Mporpammy amvcuunnnHel paspabotan(a)(n) BoueHT, K.H. (poueHT) WaixynnuHa P.M. (Kadbenpa gousnku HW, OtoeneHne
VMHJOPMALMOHHBIX TEXHONOI M 1 aHepreTudecknx cuctem), RMShajhullina@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OriK-2 CNOCOOHOCTBIO BbISIBUTb €CTECTBEHHOHAYYHYIO CYLLHOCTb NPO6IEM, BOSHUKAIOLLMX B
xone NpodheccmnoHanbHoOM AesTeNbHOCTU, MPUBIEYb MX AN peweHns
COOTBETCTBYOWWNIA PUIMKO-MaATEMATNYECKUIA annapar

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

- OCHOBHbIE NOHATUA, 3aKOHbl U MOOENN MEXaHUKWN, SNEeKTpnyecTBa N MarHeTn3ma, KonebaHwuii n BOJIH, KBAHTOBOM
husnkn, CTaTUCTMYECKOm pusnkn n TepmMognHaAMUKN,

JonxeH ymeTb:

- MCMONb30BaTb OCHOBHbIE MPUEMbl 06PaboTKM aKCNEPUMEHTANBHBIX AaHHbIX; PelwaTb TUMOBbIE 3a4a41 MO OCHOBHBLIM
paszenam ouankm, NCNonb3ys METOLbI MATEMATUYECKOr0 aHann3a; MCnonb30BaTb (PU3NYECKNE 3aKOHbI MPU aHanmae
U pelleHnm npobnew;

JlonxeH Bnagetb:

- MeToAaMu 3KCNepUMEHTaNIbHOro NCCnenoBaHus B ouamnke (nnaHMpoBaHme, noctaHoska 1 obpaboTka
9KCNEpPUMEHTA).

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:
- NPUMEHATb Pe3ynbTaTbl OCBOEHUSI AUCLUMINHBI B MPOCDECCUOHANBHOM OeSTeNIbHOCTU.

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHnas oucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.8 ducumnnnHbl (Mogynu)" 0CHOBHOM NpoddecCuoHanbHom
obpasoBatenbHoli nporpammel 08.03.01 "CTtpoutenbcTeo (MpoMbIWNEHHOE U FPaXaaHCKOe CTPOUTENbCTBO)" U OTHOCMKTCS
k 623080l (06WeNpodecCcnoHanbHom) YacTu.

OcBauBaetcs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMUax C yKkasaHueM KonmyecTsa 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLUMNANHBI cocTaBnsieT 14 3a4eTHbix(ble) eanHuL(bl) Ha 504 yaca(os).

KoHTakTHas paboTa - 180 4aca(oB), B TOM yncne nekumm - 54 yaca(oB), npaktudeckme 3aHatus - 54 yaca(os),
nabopatopHble paboTbl - 72 yaca(oB), KOHTPONb CAMOCTOSITeNbHOM paboThl - 0 Yaca(os).

CamocTositensHas pabota - 288 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMNANHBI: 3a4eT B 1 ceMecTpe; 3a4eT BO 2 CEMECTPE; 9K3aMeH B 3 ceMecTpe.

4. CopepXaHue OUCLMIMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ yKkasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)
Buabl v yachbl
KOHTaKTHOW paboThbl,

Paspenbl aucuunnavHbl / MX TPYDO0EMKOCTb CaMmocTtosTenbHas
N Moayns Cemectp (B yacax) pa6orta

MpakTuyecknellabopatopHble
3aHATUSA paboTbl

6 6 20

Nlekuunmn

1 Tema 1. Pnsnyeckme 0CHOBbI 1 6
" |[MexaHuKn.
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Mporpamma gucumnnnuHbl "®usmka”; 08.03.01 "CtpoutenscTeo”.

Buabl n yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUA paboTbl

Tema 2. MexaHunyeckue konebaHmsa un
2. BOMHbI 1 4 4 4 20
3. [Tema 3. MonekynsapHas gouauka. 1 4 4 4 20
4. [Tema 4. OcHOBbl TEPMOANHAMUKM. 1 4 4 4 30
5. [Tema 5. OnekTpocTaTuka. 2 6 6 4 10
6. 'Tl'oe:la 6. [MOCTOSHHbBIN SNEKTPUYECKNIA 5 4 4 6 30
7. |Tema 7. SnekTpoanHammka. 2 4 4 4 30

Tema 8. OnekTpoMarHuTHble
8. KonebaHus 1 BOSHbI. 2 4 4 4 20
9. [Tema 9. BonHoBas onTuka. 3 4 4 10 20
10.|Tema 10. KeaHTOBas onTtuka. 3 2 2 8 10

Tema 11. OcHoBbl KBAHTOBOW
11. MEXAHVKU. 3 4 4 10 20
12.[Tema 12. Pusmka TBEPHOro TENA. 3 4 4 2 38
13.[Tema 13. ®unanka atoma. 3 2 2 6 10
14./Tema 14. Pusmka aToOMHOro sapa. 3 2 2 0 10

NToro 54 54 72 288

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. Pusnyeckne oCHOBbl MEXAHUKMU.
OCHOBbI KUHEMATKKM

KnHemaTnka noctynatenbHOro ABUXeHUs (MatepuanbHas To4ka, cuctema oTcyéTa, TpaekTopus ABUXEHNS, CKOPOCTb,
nepemMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka spaliatenbHoro asuxeHus (yrnoesas
CKOpPOCTb, YrNOBOE YCKOPEHMWe, CBS3b MeX Y YrOBOW U TMHEAHON CKOPOCTAMU, paBHONEPEMEHHOE BpallueHne
mMaTepuanbHON TOUKMN).

OCHOBbI AMHaAMUKN

| 3akoH HbloTOHA, nHepumanbHas cuctema otcyéta. |l 3akoH HblotoHa, cnna, macca, umnynsc. |1l 3akoH HbloToHa.
LleHTp Macc, cKopoCTb M YCKOPEHME LieHTpa Macc.

3aKoHbI COXpaHeHn4a B MeXaHuKe

MexaHun4yeckas pabota. KoHcepBaTUBHbIE CWIlbI, MOTEHUMaNbHas aHeprus Tena. CeBs3b MEX Iy CUMNOR 1 NoTeHUManbHoM
aHeprueli. OOHOPOOHOCTL BPeMeHW. 3aKoH COXpaHeHNs MOMHOM MexaHn4eckor aHeprun. OaHOPOOHOCTb
NpoCTpaHCcTBa. 3aKOH COXPaHEHWsl MMMY/bca MEXaHN4YEeCKOW CUCTEMBI.

MexaHwuka TBEpLOro Tena

MomeHT cunbl. MomeHT nmnynbca. KnuHetudeckas sHeprus spawenns. MomeHT nHepunn. Teopema LTernHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKM BpaLlaTeNbHOro ABUXEHNS TBEPLOro Tena. MI30TponHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeHWs MOMEeHTa UMnynbca.

Penstnsucrckas mexaHuka

2 noctynata CTO. NMpeobpa3zoBaHue JlopeHua u cneacTsus: 3aMeaneHme BpeMeHn, cokpalleHme oanHbl. 3akoH
cnoxenuns ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHnuyeckue KonebaHusi U BOJHbI.

MexaHunyeckne konebaHus

CB060Hble rapMoHMYeckue HeaaTyxatuwme konebarus. OudpgpepeHumanbHoe ypaBHeHue. pelueHme. Matematunyeckui,
NPY>XUHHBIA MasTHUKN. Puandecknii MasTHUK. OCHOBHbIE XapakTePUCTUKM (MEPUoL, YacToTa, aMnanTyna, SHeprus).
CnoxeHue rapmoHuyeckmx konebaHuii. CeoboaHble 3atyxawowme konebarus. BeiHyx neHHble konebaHus. Pe3oHaHc.

MexaHn4eckune BOMHbI
XapakTepucTrKn MexaHN4eckux BonH. BonHoBoe ypaBHeHue. MNNnoTHOCTb aHepruun. MNnoTHOCTbL MOTOKa SHEPTUK.

Tema 3. MonekynsipHas cousuka.
MonekynsipHo-kuHeTn4eckas teopust (MKT) naeanbHoro rasa

OcHogHble nonoxerns MKT. OcHoBHoe ypaBHeHne MKT noeanbHoro rasa. YpaBHeHWe COCTOSHUS aeanbHOro rasa.
duanyeckunii cMbicn Temnepatypsbl. SiBneHusi nepeHoca. CpeaHsis onnHa csobonHoro npobera monekyn.
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Mporpamma gucumnnnuHbl "®usmka”; 08.03.01 "CtpoutenscTeo”.

®dyHKuuKn pacnpenenedns Makcsenna n bonbumaHa

PacnpeneneHune monekyn no ckopocTtam. PyHkUma pacnpegeneHus Makcsenna. bapomeTtpryeckas goopmyna.
PacnpeneneHne monekyn no saHepruam. dopmyna BonbumaHa.

Tema 4. OCHOBbI TEPMOAVHAMUKM.

OcHOBbI TEPMOANHAMUKM

MepBoe Hayano TepmoamnHaMukn. Pabota rasa. TennoémkocTb raza. CteneHn ceoboabl Monekyn. Aguabatudeckuii
npouecc. MonutponHeili npouecc. Kpyrosoii npouecc (umkn). HeobpaTtumble npotecchl. HTponus. |l Havano
TepMOAMHaMUKW. TennoBble ABMraTenm 1 XonoaunbHele MawmnHel. Linkn KapHo n ero KNI ong noeansHoro rasa.
Tema 5. dnekTpocTarTuka.

OnekTpuyeckoe none B Bakyyme

CBoiicTBa anekTpuyeckoro 3apsifa. 3akoH KynoHa. HanpsixxéHHocTb, noteHuman. Pabota anekTpocTaTMyeckoro nons.
Linpkynauns sektopa . Teopema Maycca B Bakyyme. KoHaeHcartop. MNpoBoaHuMKuK.

SﬂeKTpVI'-IeCKOG rnone B BellecTee

MonsipHble 1 HenonsipHble AMANEKTPUKN, NX nonsipuaaums. MNMonspusoBaHHocTb. Teopema aycca anst onanekTpuka.
ONeKTPOEMKOCTb. DHEPrUst ANEKTPUYECKOro nonsi.

Tema 6. NMOCTOSIHHBIN 3NEKTPUYECKUN TOK.

MoCTOAHHbBINA 3NEKTPUYECKUIA TOK

Cwnna n nnotHocTb Toka. CTOPOHHUE CWbl. SNEKTPOABMXYLWAS Chla UCTOYHUKA Toka. HanpsxeHune Ha ydacTke 1-2.
3akoHbl Oma 4519 0OHOPOLHOrO U HEOAHOPOAHOIO YH4aCTKOB B MHTErpanbHoi n anddepeHumansHoli dpopmax. Pabota u
MOLLHOCTb ToKa. 3akoH [xoynsa-NleHua. MNpaeuna Kupxroda. SnekTpmyeckue TokM B XNOKOCTSX, ra3ax, B Bakyyme.
Tema 7. dnekTpoanHamMmka.

MarHuTHoe none B BaKyyme

NHoykums mardutHoro nonsi. Cuna Amnepa. MarHuTHbli MoMeHT. 3akoH Bro-CaBapa-/lannaca. Limpkynsiuus Bektopa .
Cwuna INopeHua. [BuxeHve 3apsna B MarHMTHOM none. MarHuTHbIn noTtok. Teopema Maycca. PaboTta MarHMTHOro nons.
AnekTpomarHuTHas nHaykums. MNMpasuno JleHua. 3akoH dapanes. MHAyKTMBHOCTL. CaMoMHAYKUKMS.

MarHuTHoe none B BelecTBe.

MarHeTtukn. HanpsxeHHOCTb MarHMTHOro nons. Linpkynsauus sektopa
MNMpupona marHeTnama. PeppomMarHeTukn. SHeprns MarHMTHOro Nons.
OcHoBbI TEOPUM ANEKTPOMArHUTHOrO NOAS.

BuxpeBoe anektpuyeckoe none. Tok cmeweHns. YpasHeHns Makceenna B MHTErpanbHON u guddpepeHumanbHOn
doopmax, Ux PnU3ndecKmim CMbICH.

Tema 8. dneKkTpoMarHUTHble Koneb6aHUs U BOJHbI.
OneKkTpoMarHuTHele konebaHmsi

Heszatyxatowme anekTpoMarHmTHble konebaHus. 3atyxatowme konebaHus. BoiHyXaeHHbIe anekTpudeckune konebaHums.
Pe3oHaHc ToKa.

OneKkTpoMarHTHble BOMHbI

BonHoBoe ypaBHeHune onst E n H. CkopocTb pacnpocTpaHeHust anekTpoMarHUTHbIX BONH. CBOMCTBA 9/1€KTPOMarHUTHbIX
BONH. lkana anekTpoMarHUTHbIX BOJH.

Tema 9. BonHoBas onTtuka.

NHTepdepeHumns ceeta

KorepeHTHOCTb CBETOBLIX BOMH. YCMOBUS MAKCMyMa 1 MUHUMYMa MHTepdoepeHumn. MIHTepdoepeHumnst ceeTa ot
pasfinyHbIX 06EKTOB.

Oundppakuns ceeta

MpvHuwmn lMoitreHca-PpeHenst. Metoa 30H PpeHens. dudopakunm PpeHens n dpayHrodepa oT pa3nnyHbiXx 06 beKTOB.
PaccesHuve cserta.

I'Ionslpvlsau,vm n gucnepcud ceeta

EcTecTBeHHbIN 1 Nonsipu3oBaHHbIin ceeT. 3akoH Mantoca. 3akoH Bproctepa. [1BoiHoe nydenpenomnexune. ducnepcus
cBeTa. ONeKTPOHHAas Teopus Ancnepcun ceeta.

Tema 10. KBaHTOBasi onTmka.
KBaHTOBas onTtumka.
Tennosoe nanyyexune

Xapaktepuctuku TennoBoro nanyvyeHust. 3akoHol Kupxroga, CtedpaHa-bonbumana, BuHa. N'mnoTesa Nnanka. Popmyna
MnaHka. OnTnyeckas NMPOMETPUS.

doToadppekT. dhdekT KomntoHa. [laBneHve ceeta
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Mporpamma gucumnnnuHbl "®usmka”; 08.03.01 "CtpoutenscTeo”.

3akoHbl BHeWHero gpotoadodoekTa. YpaBHeHne SnHwTeHa ana gporoadodoekTa. NpumeHeHms potoadodgoekTa. ekt
KomntoHa. Macca v umnynbc gootoHa. asneHue ceeta. OnbiT Jlebenesa.

Tema 11. OCHOBbI KBAHTOBOW ME€XaHUKM.

OCHOBHbIE MONOXEHNS KBAHTOBO MEXAHWKMW.

mnotesa ne-bpoiins. CooTHoweHne HeonpenenéHHocTei eliseHbepra. BonHoBas goyHkums. YpaBHeHne LWpennHrepa.
CobCTBEHHbIE GOYHKUMM U cOBCTBEHHbIE 3HaYeHMsl aHeprun. KBaHToBaHWe aHepruun. MNMoTeHumanbHas sama,
noTeHumnanbHblii 6apbep, TYHHENbHbIR 300deKT, KBAaHTOBbIN ocumnnsTop. KBaHToBbIE Yncna.

Tema 12. ®du3uka TBEPOOro TENa.
®dunsnka TBEPLOro TENA.
Kpuctannuyeckas pewetka. Mingekcsl Munnepa. Teopus Hebas. 9ddekT Meccbayaspa. KonebaHus kpuctannm4eckoi

peweTkn. 30HHas Teopus TBepAabix Ten. PacnpeneneHne ®epmn Nupaka. SHepretnyeckne 30Hbl B KpucTtannax.
JrHamuka snekTpoHOB B KPUCTaNNMYECKOW peweTke. SNeKTponpoBoOAHOCTb METANIOB U NONYNPOBOLHUKOB.

Tema 13. dn3mka atroma.
KeaHTOBasi Teopms atoma

Moctynatel Bopa. OnbiT ®paHka u Mepua. ATom Bogopona no bopy: craunoHapHbie 0pbuTbl, 3HEPrns, CNeEKTP
n3nyyeHus. ATOM BOLOPOAA B KBAHTOBOW MEXaHMKe: KBAHTOBbIE YMCNa, CNEKTP U3NyYyeHus, npasunna otbéopa, CrvH
anekTpoHa. ®epMunoHbl 1 6030HbI. MpuHumn Maynwu. MNepuoamnyeckas cuctema anemeHToB MeHaeneesa.

Tema 14. ®du3unka aTOMHOro sigpa.

CocTaB 1 xapakTep1cTkm atoMHoro sapa. Macca v aHeprus ceasw sgpa. Mogenu sapa. SlaepHbsie cunbl.
PapnoaktneHoe nanyyeHve v ero Buabl. JlaepHbie peakuun. Peakummn neneHus n cuHtesa snep.

OnemeHTapHble YacTuLbl. Buabl B3aMMoLelicTBIi 1 knaccudoukaums aneMeHTapHbix Yactul. Metonbl peructpaumm
OnemeHTapHbIx YacTuu. Kocmmnueckme nydn. YacTvubl n aHTU4acTULLbI.

N3oTonunyeckunin cnuH. CtpaHHble YacTuubl. HeiTprHo. Cructematumka aneMeHTapHbiX Yactuu,. Keapku.

5. MepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06yyalLLLUXCS NO
AucuUnInHe (MOAyIH0)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYO paboTy Ha
ayIUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTenbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBHY0, Hay4HYIO 1 CMPaBOYHYIO MTEpaTypy, BbINONHSAT 3aaHusi, HanpaBneHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHOl paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNIOYAS:

Mopsaok opraHM3aLummn 1 ocyLecTBIeHNS 0bpa3oBaTenbHON AeaTeNbHOCTY No 06pasoBaTefbHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin @enepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIrO 06pasoBaTensHOro yupexaeHuns "KasaHckuii (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsiaka henepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHUeM 3TanoB ux oopMMpoBaHUS B NpoL.ecce 0CBOeHUsi 06pa3oBaTeNibHOM
nporpaMmMbl U OOPM KOHTPONSI X OCBOEHUS

dopma KOHTpons OueHuBaemble
KOMMeTeHUUu

dran TeMmbl (pa3pernbl) AUCLUNNUHBI

Cemectp 1
TeKyLLNI KOHTPO/b

1. Pun3nyeckmne 0CHOBbI MEXAHUKMN.
3. MonekynsipHas dousuka.
4. OCHOBbI TEPMOOVHAMUKMN.

NabopaTopHble
1 paboThl OfKk-2
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Otan

ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

TecTtupoBaHue

OriK-2

. Punsnyeckmne 0CHOBbI MEXAHUKM.

. MexaHuyeckue konebaHns 1 BOMHbI.
. MonekynsipHas comamka.

. OCHOBbI TEPMOANHAMUKM.

YCTHbIA onpoc

OriK-2

. Dr3mnyeckne 0CHOBLI MEXaHUKN.

. MexaHuyeckue konebaHnst 1 BOMHbI.
. MonekynsipHas douauika.

. OCHOBbI TEPMOAMHAMYIKM.

AOWON=|ARON—=

3auer

OK-7, OlK-2

CemecTp 2

TeKyLLNA KOHTPO/Ib

NabopaTtopHbie
paboTbl

OriK-2

. OnekTpocTaTtuka.
. [OCTOSIHHBIN 3NeKTPUYeCKnin TOK.
. DnekTpoanHaMuKa.

TecTtupoBaHune

OriK-2

. DnekTpocTaTuka.
. [1OCTOSIHHbIA 3NEKTPUHECKNIA TOK.
. OnekTpoanHamuka.

. eﬂeKTpOMaFHVITHbIe Kone6aHus 1 BOJHbI.

YCTHBI onpoc

OriK-2

. 9nekTpocTaTtuka.
. [OCTOSIHHBIN 3NeKTPUYEeCKnin TOK.
. DnekTpoanHaMuKa.

ONOOI[ONOOI{NO O

. aﬂeKTpOMaFHI/ITHbIe KonebaHus 1 BOMHbI.

3auver

OK-7, OlK-2

Cemectp 3

TeKyLLNA KOHTPO/Ib

NabopatopHble
paboTbl

OrK-2

9. BonHoBas onTumka.

10. KBaHTOBas onTtuka.

11. OCHOBbI KBAHTOBOW MEXaHUKMW.
13. dnsunka atoma.

TecTnpoBaHue

OrK-2

9. BonHoBas onTuka.

10. KBaHTOBas onTuka.

11. OCHOBbI KBAQHTOBOW MEXaHUKMW.
13. dusnka atoma.

14. dunsmka aTOMHOro sapa.

YCTHBI onpoc

OrK-2

9. BonHoBas onTumka.

10. KBaHTOBas onTtuka.

11. OCHOBbI KBAHTOBOW MEXaHUKMW.
12. ®duamka TBEPHOro Tena.

13. dna3unka atoma.

14. dursmka aTOMHOro sapa.

9Kk3aMeH

OK-7, OlK-2

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

Kputepum
®opma OLeHNBaHUs 3ran
KOHTpOns
OTnn4YHO XopoLuo Y nosn. Heyn.
Cemectp 1
TekyLLUi KOHTPONb
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl METOLbl MICNONb30BaHbI |METOAbI NCMONb30BaHbl [METOLbI YACTUYHO MEeTOAbl NCMONb30BaHbI 1
npasunbHo. MNposBneHa |B OCHOBHOM MPaBWUIbHO. [MCNONb30BaHbI HenpaBWIbHO.
npesocxoaHas MposiBneHa xopowas  |npasunbHo. MNMposiBneHa |lMposeneHa
TeopeTuyeckas TeopeTtnyeckas yLOBNETBOPUTENbHAA  [HEYLOBNETBOPUTENbHAS
noaroToBka. NoLAroToBKa. TeopeTuyeckas TeopeTuyeckas
Heobxoanmble HaBblky  [HeobxoauMble HaBblKU  |MOArOTOBKA. NMoOAroToBKa.
N YMEHMS NOMIHOCTbIO (M yMeHns B ocHoBHOM  |HeobxoamMble HaBblkn  |Heobxoanmble HaBbIKY
OCBO€HbI. Pe3ynbtar  |ocBOeHbl. Pe3ynbtar  |M yMEHMS YaCTUYHO 1 YMEHWNS HE OCBOEHHI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoit paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTUYHO He COOTBETCTBYET €€
uensim. Lensm. COOTBETCTBYET €€ Lensm.
Lensm.
TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBEeTOB U1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 2
YcTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema 4yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TeMbl packpbiTbl. packpbita. OtBeT cnabo [MoHsTWAHLIA annapaTt 3
TeMbl. OTBET XOPOLO CTtpykTypa oTBeTa B CTPYKTYpPUPOBaH. OCBOEH
CTPYKTYPUPOBaH. Lenom ageksartHa Teme. [[oHATUAHbLIN annapaT  |HeyAoBNEeTBOPUTENBHO.
MpekpacHo ocBoeH XopoLwo 0cBoeH OCBOEH YaCTUYHO. lMoHumaHune matepuana
MOHATUAHBLIM annapaTt. |MOHATWIHbIA annapart. ([ToHVMaHue oTaeNbHbIX |hparMeHTapHoe nu
MpoaemoHcTpypoBaH  [[MpooeMOHCTPUPOBaH  |MONOXEHWIA N3 oTcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMIA YPOBEHD mMatepuana no Teme. oopMynupoBaTb CBOU
NnoHMMaHnsa Matepuana. |NoHMMaHnuAa Martepumana. Yp,osneTBopMTeanoe MbICNN, OﬁCY)K,IJ,aTb
[MpeBocxonHoe ymeHne |Xopolwee yMeHune yMeHne ONCKYCCUNOHHbIE
cbopmynnpoBaTtb CBOV  (POPMYNIMPOBAaTb CBON  [(DOPMYNMPOBATb CBOU  |NOSIOXEHNS.
MbICnn, 0bcyXaaTb Mbicv, obcyxaaTtb Mbicnn, obcyxaaTtb
ONCKYCCUOHHbIE ONCKYCCUOHHbIEe ONCKYCCUOHHbIE
MONOXEHUA. NMONOXeEeHNs. MONOXEHUA.
3auteHo He 3auteHo
3auer O6yyatowmitics 0bHapyXun 3HaHWe ocHoBHoro  |Obyyatowmincst oBHapyXunn aHadnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0OMMOM NS fanbHelwen yuebbl 1 y4ebHO-NporpaMMHOro matepumana, fonyctun
npencTosiein paboTbl MO CRELUANbHOCTH, NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
CnpasuncCs C BbINOMIHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMMon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpamMMoi JUCLUMMNAMHBL.  |cNnocoBeH NPOLONXUTE 0ByYeHNe nnu
NPUCTYNUTb NO OKOHYaHWU YHMBEPCUTETA K
npogoeccroHanbHon oesTenbHocTy 6es
JONOSHNTESbHbBIX 3aHATU MO COOTBETCTBYIOLIEN
LNCUMMNINHE.
CemecTp 2
TeKyL i KOHTPONb
Nab6opatopHble |ObopynoBaHue u O6opynosaHue 1 Ob6opynosaHue u O6opynosaHue n
paboTbl MEeTOLbl MICNONb30BaHbI |METOAbl NCMONb30BaHbl [METOLbI YACTUYHO MEeTOAbl NCMONb30BaHbI 1
npasunbHO. MNposBneHa |B OCHOBHOM MPaBuMIbHO. [MCNONb30BaHbI HenpaBuWbHO.
npesocxogHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposiBneHa
TeopeTuyeckas TeopeTuyeckas yoOBNeTBOpUTENbHAS  [HEeYyLOBNEeTBOpPUTENbHAS
noaroToBka. NoAroToBKa. TeopeTtuyeckas TeopeTuyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKU  |NOArOTOBKA. NOAroToBKa.
W YMEHMS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoaMMble HABbIKY
OCBO€HbI. Pe3ynbTtar  |ocBOeHbl. Pedynbtar  |M yMEHMS YaCTUYHO N YMEHNS HE OCBOEHBI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHbI. PesynbTart PeaynbTtat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboThl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTUYHO He COoOoTBETCTBYET €€
Lensm. uensm. COOTBETCTBYET €€ Lensm.
uensm.
TecTnposaHue [(86% npasBuibHbIX Ot 71% 80 85 % Ot 56% 00 70% 55% npaBusbHbIX
otBeTOB 1 Honee. npaBufibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 2
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Tembl. OTBET XOPOLWO
CTPYKTypUpOBaH.
MpekpacHo ocBoeH
NOHATUIMHbIA annapar.
lMpooemoHcTprpoBaH
BbICOKMIA YPOBEHb
noHVMaHua MaTtepuvana.
[MpeBocxonHoe yMeHune
doopmynnpoBatb CBOU
MbiCnn, 06CcyXaaTb
IVNCKYCCUOHHblE
NMONOXEHUS.

CtpykTypa oTBETA B
LenoM ageksaTHa Teme.
Xopolwo ocBoeH
NOHATUNHbBIA annapar.
[MponemMoHcTpupoBaH
XOPOLLUNA ypOBEHb
NMoHMMaHmns matepuana.
Xopoulee ymeHue
tpopmynmpoBaTtb CBOU
Mbicnu, obcyxaaTb
ONCKYCCUOHHbIE
MONOXEHNSI.

CTPYKTYpPUPOBaH.
[MoHaTUAHBIN annapart
OCBOEH YaCTWNYHO.
lMoHnMaHWe oTAeNbHbIX
NoNIOXeHnn n3
maTtepuana no Teme.

Y nosneTBoputenbHoe
yMeHve
doopMynmnpoBatb CBOU
Mbicnu, obcyxaaTtb
IVCKYCCUOHHblEe
MONOXEHUS.

OCBOEH
HeynooBNEeTBOPUTENBHO.
[MoHumaHune maTtepmana
pparmMeHTapHoe nnu
oTCcyTCTBYET. HeymeHume
hopmMynmnposaTtb CBOU
Mblcnn, obcyxaaTb
ONCKYCCUOHHbIE
NONOXeHus.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO cogepXaHne |TeMbl PacKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 3
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO.
MpekpacHo ocBoeH Xopowo 0cBoeH OCBOEH 4aCTUYHO. MoHnMaHue maTtepuana
NOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue OTAENbHbIX |[oparMeHTapHOE MK
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMA YPOBEHD mMatepuana no Teme. oopmMynupoBaTb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe ymeHne (Xopolee ymeHme YMeHue ONCKYCCUOHHbIE
oopMynupoBaTb CBON  |pOpMyNMpoBaTh CBOM  [(DOPMyNMPOBaTL CBOU  [MONOXEHUS.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHWS. MONOXEHUS. NONOXeHMS.
3auTteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
I'IpG,EI.CTOHLI.lGVI pa60Tb| no cneunanbHOCTW, npuHUnnuanbHble OWNOKN B BbIMONHEHUN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
NpenyCMOTPEHHbIX MPOrpaMMoit JUCLMMNAMHBL.  |cnocobeH NPOaONXUTL 0ByYeHne nnu
NPUCTYNUTb MO OKOHYaHUM YHMUBEPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
ancumnnmHe.
Cemectp 3
TeKyL i KOHTPONb
Na6opatopHble |ObopynoBaHme u O6opynosaHue 1 Ob6opynosaHue n O6opyLnosaHue n
paboTbl MEeTOLbl MICNOMNb30BaHbI |METOAbl NCMONb30BaHbl (METOAbI YACTUYHO MEeTOAbl NCMONb30BaHbI 1
npasunbHO. MNposBneHa |8 OCHOBHOM MpPaBuMbHO. [MCNONb30BaHbI HenpasuWbHO.
npesocxoaHas lMposBneHa xopowas  |npaeunbHo. lNpossneHa |[possneHa
TeopeTuyeckas TeopeTmyeckas yoOBNeTBOpUTENbHAS  [HEYLOBNEeTBOPUTENbHAS
noaroToBka. NMOAroToBKa. TeopeTtuyeckas TeopeTuyeckas
Heobxoanmble HaBblkn  [HeobXxoouMble HaBbikM  |NOArOTOBKA. NOAroToBKA.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoomMMblie HABbIKY
ocBOeHbl. Pesynbtar  |ocBoeHbl. Pe3ynbTar N YMEHUS 4ACTUYHO N YMEHNS HE OCBOEHBI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
NONHOCTBIO B OCHOBHOM nabopatopHoii paboThl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ YaCTUYHO He COOTBETCTBYeT €€
uensim. uensm. COOTBETCTBYET eé Lensm.
uensm.
TecTnpoBaHue [(86% npasBuibHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBusnbHbIX
otBeTOB 1 Honee. npasBufibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEeE. 2
YcTHbI onpoc |B oTBeTe kavecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThI. packpbita. OtBeT cnabo [[MoHATWAHbIA annapart 3
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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
0CBOeHMusi o6pa3oBaTeNibHOW NpPorpaMMbl

Cemectp 1

TekyLwWUin KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 1, 3, 4

NabopaTopHas paboTta €1. OnpeneneHne yoenbHoro ConpoTUBAEHUS MPOBOLHUKA.

NabopartopHas pabota €2. OnpefeneHne yCKOPEHMS CUIlbl TSXECTM Npu CBOOOIHOM NafeHnm Tena.

NabopatopHas paboTa €3. OnpeneneHme MOMeHTa UHEPLIMI METaNNIMYECKMX KONELL C NMOMOLLbIo MasTH1Ka Makceenna.
NabopaTopHas paboTa €4. IamepeHne MOMEHTOB MHEPLIMU TEN NPaBUIbHON chopMbl. CNIOWHOW LUAMHAP.
NabopaTopHas paboTa €5. I3mepeHne MOMEHTOB MHEPLMU TEN NPABUIbHOK (hOpMbl. CNIOoWHON wap.
Na6opatopHas paboTa €6. M3ydyeHne cun Ha HaKNOHHOW NIOCKOCTW.

NabopatopHas paboTa €7. N3ydeHne konebaHwin MaTeMaTM4eckoro MasiTHvKa.

NabopatopHas paboTa €8. N3yyeHne konebaHmin U3NYECKOro MasTHMKA.

NabopatopHas paboTa €9. N3yyeHne cobCTBEHHbIX kKonebaHuii CTPYHbI.

NabopatopHas pabota €10. OnpeneneHne OTHOLWEHNS TENNOEMKOCTEN rasa metonom KnemaHa- [esopma.
NabopaTopHas paboTta €11. OnpeneneHune BA3KOCTH XMAKOCTM MeTonom CTokca.

NabopaTopHas paboTa €12. ViccnenosaHne 3aBUCMMOCTY BS3KOCTY XWOKOCTM OT TEMMNEPAaTypbl Ha WAPVKOBOM
BUCKO3UMETpE

NabopatopHas pabota €13. ViccnenoBaHve 3aBUCUMOCTY BA3KOCTU XMUAKOCTM OT KOHLIEHTpaUMX Ha LWapUKOBOM
BUCKO3UMETPE

NabopatopHas pabota €14. IamepeHune paclumpeHuns TBepablx TeN OT TeMnepaTtypsbl.

2. TectupoBaHue

Tembl 1,2, 3,4

1. lMonoxeHne maTepuanbHOM TOUKM B AEKAPTOBbLIX KOOPAMHATAX 3a4aHO YpaBHEHNEM

r =4 ex+2t ey+ 22 ez (M) . YpaBHeHune TpaekTopun Tena B UMeeT BuA?.

BAPVAHTbI OTBETOB: 1) z=0,5y2 ;x=4 2) x = 0,522 ;y=43) y =z ; x=4 4) x = 0,5y2 ; z=4 5) x = y; z=4

2. MaTepumanbHas Touka ABUXETCS Mo OKpYXHOCTW paguyca R= 800 cM ¢ Bo3pacTatowein ckopocTtbio V= 2t m/c NonHoe
YCKOPEHME TOYKM Yepes 2 CeKyHbl OT Ha4Yana ABMXEHUS YNCIEHHO PaBHO
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BAPVAHTbI OTBETOB :1)200,01 m/c2 2) 200 m/c2 3) 20 m/c2 4) 2,83 m/c2 5) 2 m/c2

3. Teno, paBHOMEPHO BpaLasCh C yrinoBON CKOPOCTbIO w = 4 paf/C MO OKPYXHOCTM pagunyca SCM UMeET yrioBoe
yckopeHue?

BAPVAHTbI OTBETOB 1) -5¢-2 2) -25¢-2 3) 0c-2 4) 5¢-2 5) 25¢-2

4. Imnynbc Tena maccoi 50. Kr, neTsawero co cKopocTbio 720 M/MUH YUCNIEHHO paBeH?

BAPVAHTbI OTBETOB: 1)540«r m/c 2) 600kr m/c 3) 660kr M/c 4) 720kr m/c 5)780kr m/c

5. MatepumanbHas Touka (Teno Maccoi 2Kr) ABUXETCS N0 OKPYXHOCTK paauyca R= 16 CM ¢ Bo3pacTaioLlert CKOPOCTbo
V= 2t M/c HopmManbHas cocTtasnsiowas cuibl eACTBYIOWER Ha Teno Yepes 3.CeKyHbl OT Hayana OBUXEHWS YNCTIEHHO
paBHa?

BAPVAHTbI OTBETOB: 1) 200H 2) 320H 3) 400H 4) 800H 5) 1600H

6. Ecnn koadbdpuumeHT TpeHns u=0.3, To Ha Teno Maccor m = 5kr, ABUXyLLeecs no HakNoHHOW NnockocTn nog yrnom 300
K FOPW3OHTY OENCTBYET Cuna TpeHns pasHas ?

BAPVAHTbI OTBETOB: 1)20,4H 2) 15,27H3) 12,75H 4) 7,65H 5) 2,25H

7. KoopanHaTtbl LeHTpa Macc CUCTEMbI YacTuL ¢ Maccamm m1 = 3 kr m2 = 6 kr, n306pakxeHHON Ha pUCyHKEe PaBHbI
BAPVAHTbBI OTBETOB: 1) 3 2)4 3) 5 4) 6 5) 2,67 6) 3,33

8. Nmeem Heckonbko Ten 1,2,3,4, HAXOOSWNXCS HA Pa3HO BbicOTE OT MOBEPXHOCTM 3emnun. Kakue Tena umetot
OOWHAKOBYIO NOTEHLMANbHYO SHEepPru?

BAPVAHTbI OTBETOB: 1)@3 n €2 2) €3 n €1 3)3 1 €4 4) Bce 5)@11n 2

9. Ecnn noteHumnanbHas sHeprus Tena Ha BbiCoTe 5 MeTpoB OT 3eMnu pasHa 600X, TO BENNYMHA CUMbl TAXECTH,
neicTeylolwen Ha Teno pasHa?

BAPVAHTbI OTBETOB: 1)2H 2)4H 3)8H 4)12H 5)16H

10. Ban paguycom 5 cm, maccoiid0. kr BpawaeTtcs BOKpyr cBoew ocu. Ecnu cyMmapHbIi MOMEHT BHELIHMX CUN PaBeH
yncneHHo 2 Hm ,To yrnoBoe yckopeHne Bana paBHO?.

BAPVAHTbI OTBETOB: 1) 20 p/c2 2) 40 p/c2 4) 80p/c2 5) 100 p/c2

11. lBa MmaneHbkux wapa maccamm mi =5 r n m2= 55 r 3akpenneHbl Ha TOHKOM HEBECO-

MOM CTEepXHe OanmHon 40 cM. MOMEHT nHepuumn cuctembl oTHOCUTENLHO ocn OO’ paBeH?

BAPVAHTbI OTBETOB: 1)36x10-4 krmM2 2) 30x10-4 krm2 3)13,2x10-4 krmM2 4) 18,4x10-4 krM2 5) 64x10-4 krm2

12. Monblid umnuHap maccoi 10 kr 1 panmycom 5¢m katutces 6e3 npockanb3biBaHUS MO FOPU30HTANIbHOW NOBEPXHOCTU CO
CKOPOCTbtO 2 M/c. OTHOWEHME €ro KMHETUYECKOW SHEeprum

nocTynaTenbHOro ABUXEHUS LEHTPa Mace K KWHETUYECKON SHEPrumn BpalLEeHNs pasHO?.

BAPVAHTbI OTBETOB: 1)0,2 2)0,4 3)0,5 4) 1 5)1,2

13. Ecnu yactmua maccoii 100 r konebnetcsi no 3akoHy X=5 cos (15 t+ 11/6) (cM) roe ( X- koopanHata 4actuupbl ), TO
BENNYMHA aMNANTyAbl YCKOPEHNS YacTumupbl paBHa?

BAPVAHTbI OTBETOB: 1) 1,25 m/c2 2) 5 m/c2 3) 11,25 m/c2 4) 20 m/c2 5) 31,25 m/c2

14. Ha pucyHke Bbllwe NpencTasneH rpadpvk 3atyxatowmx konebanuii. Mepron konebanuii paseH?

BAPVAHTbI OTBETOB:1)13c 2)0,1c 3)4c 4)9,42c 5)1,57¢

15. Ecnn koopauHata YacTtuusl Maccon 200r co BpeMeHeM naMeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cM), To
DoBPOTHOCTL cucTeMbl Hnnska k?

BAPVAHTbI OTBETOB: 1) 12,5 2) 25 3) 37,5 4) 50 5) 62,5

16. Ecnm Teno maccoii 200 r coBepluaeT konebaHusi B yCTaHOBUBILEMCS peXnMe Mo 3aKoHy x=2cos(30t+n/4); (M) To
yacTtoTa KonebaHuit cucTeMbl paBHa?

BAPVAHTbI OTBETOB: 1) 20p/c 2) 3,98 'y 4) 3,18 'y 5) 4,78 'y

17. Ecnu nctoynmk konebanwuii ¢ nepronom 0.005 ¢ BbI3biBaeT B BOAE 3BYKOBYHO BO/HY C AMMHOWM BONHbI 7.175 M, TO
CKOPOCTb 3ByKa B BOAE paBHa?

BAPVAHTBI OTBETOB: 1) 1831 m/c 2) 1738 M/c 4) 1575 m/c 5) 1435 m/c

18. Ecnn yacTtoTa konebaHwin pasHa 100 Iy, To ¢pa3oBasi CKOPOCTb BOMHbI Hnm3ka K?

BAPVAHTbI OTBETOB:1)100 m/c 2)150 m/c 4)250 m/c 5)300 m/c

19. YpaBHeH1e Nnockoi BofHbl B cpeae 6e3 3atyxaHus UMeeT BUA:

&(X,1)=3 cos(0.5t -1x )cM. BonHoBOE 4ncno pasHo

BAPVAHTbI OTBETOB: 1) 2,5 m-1 2) 2 M-1 4) 1 m-1 5) 0,5 m-1

20. doTOHHAas pakeTa OBUXETCS OTHOCUTENBHO 3EMJIM CO CKOPOCTbIO YncnieHHo paBHoi 0.5C . Xoa BpeMeHU B pakeTe ¢
TOYKU 3peHUst 3eMHOro Habnopatens samennntcs B .. pas? (C -cKopocTb cBeTa)

BAPVAHTbBI OTBETOB: 1)1,08 2)1,15 3) 1,67 4) 1,4 5)1,25

21. Ecnn B 210 r BewecTsa cogepxmTcs 6 Monew, To MonsipHas Macca BelecTtsa pasHa??

BAPVAHTbI OTBETOB:1) 31x10-3kr 2) 35x10-3kr 3) 65x10-3kr 4) 23x10-3kr 5) 28x10-3kr

22. MNonb3ysicb NpeacTaBfeHHbIMU B NPUIOXEHUW dpparMeHTamm Tabnuusl MeHaeneesa onpenennts Maccy atoma
(Monekynbl) H2

BAPVAHTbI OTBETOB: 1) 0,34x10-26kr 2) 5,32x10- 3) 4,65x10-26kr 4) 4,48x10-26kr 5) 6,64x10-26Kr

23. 1nsi1.2 monei ngeanbHOro rasa cornacHo rpaduky, NpeacTaBneHHOMy Ha pUCyHKe, NpsiIMoi €3. COOTBETCTBYET
haBrieHne.

BAPVAHTbI OTBETOB: 1) 16,62x105 lNa 2) 12,46x105 lNMa 3) 9,35x105 lNa 4) 6,23x105 Na 5) 8,31x105 Na

24. Mpu HopManbHbIX ycnosusix 3 mons O2 3aHUMatoT 06 beM PaBHbIA?.
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BAPVAHTbI OTBETOB: 1)11,2n 2) 22,4n 3) 67,2n 4) 67,2n 5) 89,6n
25. N3ameHeHne Temnepatypbl Ha 50K rasa renns maccoim 4r U3MeHsIeT ero BHYTPEHHIOW SHEPruio Ha... (ra3 cuntaTb
naeanbHbIM)

BAPVAHTbI OTBETOB:1) 24,93 [lx 2) 2077,5 Ox 3)12 46,5 Ix 4)1038,75 Ix 5) 623,25 [x

26. Ecnn 2 mons CO2 paclmpsitotes B 2,7 pasa npu NocTtosiHHoi Temnepatype T=?300 K, To paboTta pacwupeHus rasa
paBHa..

BAPVAHTbI OTBETOB: 1)2493 IOx 2)3324 Ix 3)4986 Ix

4)7479 Ox 5) 9972 Ox

27. Ecnn mongapHas TennoeMkocTb a3oTta pasHa 20.775 Ix/monbK, TO ero yoenbHas TeNN0EMKOCTb paBHa?
BAPVAHTbI OTBETOB: 1) 10,39 kx/(kr K) 2)0,74 kOx/(kr K)

3) 3,11 kOx/(kr K) 4) 0,31 kOx/(kr K) 5) 0,57 kdx/(kr K)

28. Ecnun cpenHsas kBagpatmyHas ckopocTb Monekyn npu temnepatype T =300 K pasHa 483 m/c, To 3TOT ras”?..
BAPNAHTbI OTBETOB: 1) Bogopog 2) kucnopogn 3) apron4) yrnekucnbiii ra3 5) renuii

29. CpenHsia nnvHa ceobogHoro npobera Monekyn aproHa npu P=1.05x105 Ma v T = 300 K paBHa? (3pcpeKTBHbII
nnameTtp monekyn cMm. [MpunoxeHue).

BAPVAHTbI OTBETOB: 1) 6,15x10-8m 2) 7,3x10-8m 3) 11,3x10-8m 4) 9,9x10-8m 5) 18,3x10-8m

30. Ecnu 8.moneli rasa pacumpsoTcs notepmmndeckm ot o6bema V1 = 2 n o ob6bema V2 = 5.4 n, T0 NpUpoOCT 3HTpONUM
CVCTEMbI paBeH?..

BAPVAHTbI OTBETOB:1) 41,55 Ox/K 2) 49,8 3) 58,17 Ox/K 4) 66,48 0x/K 5) 74,79 Ox/K

3. YcTHbIN onpoc

Tembl 1,2, 3, 4

1. OnemeHTbl KMHematuku. Tpaektopus. NepemeweHmne. CkopocTb. YckopeHue. MMyTb.

2. Yron noBoporta. Yrnoeas ckopocTtb. CBA3b NMMHENHOW 1 YrNI0BOM CKOPOCTU. YT0BOE YCKOPEHNE.

3. dunHammka matepuranbHOi To4kn. 3akoHbl HbloToHa.

4. InHamuka TBepaoro tena. LleHTp macc. 3akoH ABUXeHUs LeHTpa Macc.

5. PaboTa B MexaHuike.

6. KuHeTnyeckas n noteHunanbHas aHepruu.

7. dnHamuka BpalaTenbHOro ABUXEHNS TBEPLAOro Tena.

8. MoMeHT cunbl, MOMEHT MMMYNbCa, MOMEHT MHepLUun. KnHetnyeckas sHeprus spallarolerocs tena.
9. 3akoHbI coOXpaHeHMs (MMMNynbca, S3HEPrMN, MOMEHTA UMMYNbCa).

10. OnemeHThbl cneunanbHon Teopun OTHOCUTENbHOCTU. MocTynatel diHwTenHa. MNpeobpasoBaHus koopamHat JlopeHua.

11. OCHOBbI PENATUBMUCTCKOW AMHAMMWKM.

12. B3aMmocBs3b Macchbl 1 SHEPrnv B PENSITUBUCTCKO MEXaHUKE.

13. OCHOBHOE ypaBHEHMNE MONEKYNSPHO-KMHETUYECKON Teopun (BbIBOA).

14. Yncno cteneHein cBobobl MOnekyn. 3aKOH paBHOMEPHOro pacnpeneneHnst aHeprum no Ynucnam cteneHei ceobonpl
MOSEKY.

15. 3akoH pacnpeneneHus Monekyn no ckopoctam (pacnpeneneHve Makcsenna).

16. Pacnpegnenenne BonbumaHa. BapomeTtpudeckas dopmyna.

17. BHyTpeHHss aHeprus. Tennota u pabota B TEpMOANHAMUKE.

18. MepBoe Ha4Yano TepMoANHaMUKN 1 ero NPYMeHEeHNe K pasHbIM NpoLeccam (M30XOPHbIA, N30TePMUYECKUIA,
n3o06apHbIli, anmabatHbli).

19. OdphekTnBHBIN AnameTp. CpenHss anuHa ceobonHoro npobera monekyn. Bpems penakcaumu.

20. SlBneHus nepeHoca (amddy3ns, TennonpoBoaHOCTb, BHYTPEHHEE TpeHue). YpaBHeHNS.

21. Kpyrosble npouecchl. K.IN.[. Tennosow n xonogunbHon MawuHbl. Lukn KapHo. K.I1.0. unkna KapHo (BbiBog).
22. OHTponus. CeoicTtea sHTponuu. Bropoe Havyano TepmoanHamunkn. CTatTMcTUYECKMIA CMbICI BTOPOro HavYana
TEPMOAMHAMUKMN.

3aver

Bonpochbl k 3auerty:

1. OnemeHTbl KMHemaTukn. Tpaektopus. NepemeweHne. CkopocTb. YckopeHue. IMyTb.

2. Yron nosopoTa. Yrnoeas ckopocTb. CBA3b NMHERHON 1 YrNOBOW CKOPOCTK. YINOBOE YCKOPEHUE.

3. dunHammka matepuranbHOn To4KN. 3akoHbl HbloToHa.

4. InHamuka TBepaoro tena. LleHTp macc. 3akoH ABMXEHUS LeHTpa Macc.

5. Pabota B MexaHuike.

6. KuHetnyeckas n noteHumanbHas sHepruu.

7. OnHamuka BpallaTenbHOro ABUXEHNS TBEPLAOro Tena.

8. MoMeHT cunbl, MOMEHT UMMyfbCa, MOMEHT MHepuun. KnHetnyeckas sHeprus spallarolerocs tena.

9. 3akoHbI cOXpaHeHns (MMMNynbca, S3HEPrMN, MOMEHTa UMMYbCa).

10. OnemMeHThbl cneunanbHoM Teopun OTHOCUTENBHOCTU. MocTynatel diHwTenHa. MNpeobpasoBaHus koopamHat JlopeHua.

11. OCHOBbI PENATUBMUCTCKON ONHAMUKNA.
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12. B3ammocBs3b Macchbl 1 SHEPrnn B PENSITUBUCTCKO MEXaHUKeE.

13. OCHOBHOE ypaBHEHNE MONEKYNSPHO-KMHETUYECKON TeopUn (BbIBOA).

14. Yncno cteneHein cBoboabl MONneKkyn. 3aKOH paBHOMEPHOro pacnpeneneHunst aHeprum no Ynucnam cteneHel ceobonpl
MOnekyn.

15. 3akoH pacnpeneneHns Monekyn no CKOpocTsM (pacnpeneneHne Makcsenna).

16. Pacnpenenenne BonbumaHa. BapomeTtpudeckas gopmyna.

17. BHyTpeHHsAs aHeprus. Tennota u pabota B TEpMOANHAMUKE.

18. lNepBoe Ha4yano TepMOLAMHAMUKIN N €ro NPUMEHEHME K pa3HbIM NpoLeccam (M30XOPHbIN, N30TEPMUYECKNIA,
n306apHbIli, anmabatHbii).

19. SdphekTnBHBIN AnameTp. CpenHss onuHa ceobonHoro npobera monekyn. Bpems penakcaumm.

20. SlBneHust nepeHoca (ondpdpysuns, TeNNONPOBOLHOCTb, BHYTPEHHEE TPeHWe). Y paBHEHUS.

21. Kpyrosble npouecchl. K.IN.[. Tennosow 1 xonogunbHon MawuHbl. Lukn KapHo. K.I1.0. unkna KapHo (BbiBog).

22. OHTponus. CeoncTea aHTponun. BTropoe Havano TepmMoanHammkin. CTaTMCTMYECKUA CMbICT BTOPOro Havana
TEPMOLAMHAMUKMN.

CemecTp 2

TeKyLlUin KOHTPONb

1. JTabopaTtopHble paboTbi

Tembl 5, 6, 7

1. Ecnn B anekTpuyeckoM none 3apsiKeHHOM MeTanInyeckon Nnocko-ctu (B6nmam He€) pacnonoxXeHsl ABe 04MHAKOBbIE
nnowankn 1 n 2, a yron a= ?.. rpagycoB, TO OTHowWweHue notokoB PE2 k PE1 pasHO?.

BAPVAHTbBI OTBETOB: 1) 0,5 2) 0,71 3) 0,87 4)15) 0

2.CpaBHWTb NOTEHUManbl TOYEK.

BAPVAHTbI OTBETOB: 1)p1< ¢2 2) 1= @2 3) ¢p1>92 4) ¢p1>p3 5) ¢p1<p3

3. Mpwn Hanuyumm 3apsnos q1= 2 HKn, g2= 3 HKN, 3= -5 HKn, NOTOK BEKTOpa HaNPSXEHHOCTN 3NEKTPUYECKOro NoN4
yepes 3aMKHyTYIO MOBEPXHOCTb B eAnHULax B.M paBeH ?

BAPVAHTBI OTBETOB:1)225,9 2)-225,9 3)-112,9 4)-451,95) 0

4. Ha pncyHke npencTaBneHbl KpyBble ructepeanca ans AByx CerHeToanekTpukos. OctatoyHas nonspu3oBaHHOCTb
(vHpykums D B Touke a ) (KospumMTMBHAS Crna)CerHeToaNekTpuka €?.. (B yCNoBHbIX eanHMLax ) pasHa

BAPVAHTbI OTBETOB:1)42)53)74)25) 3

5. MNpwu paspsoke KoHAeHcaTopa, 3apAXEHHOro 40 pasHocTy noteHuma-nos U= ?.. B, nmetowero 3apsag Q= . mkKn,
BblAenseTcs aHeprus ?7..

BAPVAHTbI OTBETOB:1)200mkdx 2) 360mkOx 3) 490mk O x 4) 640mkx 5) 900mMk [

6. Ha pucyHke naHa 3aBUCMMOCTb CUSbl TOKA OT HanpsxeHus. MowHoCTb, Bolaensiemas Ha conpotusneHum npy U = 10 B
pasHa:

BAPVAHTbI OTBETOB:1)0,4BT1 2) 1,2 BT 3) 1,75 Bt 4) 2,4 BT 5) 3,15B7

7. CornacHo knaccu4eckoli Teopun aneKTponpoBOAHOCT METaNNIOB YMCN0 CBOBOLAHbIX aNekKTpoHoB B 1 cM3 cBUHLA
pasHoO ?..

BAPVAHTbI OTBETOB:1) 0.86*1023 2) 0.85*1023 3) 0.62*1023 4) 0.32*1023 5) 0.56*1023

8.[1Ba 6eckoHeYHO ONMHHbBIX MpoBoAHMKa (puc) ¢ Tokamm 1= 12= 3. A B Touke C co3paroT MarHMTHoe none ¢ MHAyKumei
YNCNEHHO B PaBHOM ..

BAPVAHTbI OTBETOB:1)15 mkTn 2) 0 MmkTn 3) 10 mkTn 4) 6,6 mkTn 5) 20 mkTn

9.[1Ba napannenbHbIX TOHKMX NPOBOAHMKA C TokaMu [1=2. A n 12= 3 A pnvHoii L= 10.cM B BakyyMe Ha pacctosiHuu |= 2
CM Opyr OT Apyra B3anMOLENCTBYIOT C CUION?

BAPVAHTbI OTBETOB:1)20mMkH 2) 160mkH 3) 240mkH 4)373,3mkH 5)514,3mkH

10. Ecnu npoToH co ckopocTbio V= 200M/c BneTaeT B MarHUTHOE none ¢ nHaykumen B= 4.Tn, nepneHankynsapHo
MarHMUTHOMY MO0, TO PaANYC KPMBU3HbI €r0 TPAEKTOPUM paBeH ?

BAPVAHTbI OTBETOB:1)3,13 M 2) 4,87 M 3) 3,34 M4) 2,69 M 5)10,4 M

11.Ecnu makpotokm 1= 2 A, 12= 3 A, n MukpoTok 3= 4 A, cospatoT MarHUTHOM None, TO LMPKYnauns Bektopa
HanpPsXeHHOCTU MarHUTHOrO MOMS MO 3aMKHY-TOMY KOHTYypY L (puc.) pasHa ?.

BAPVAHTbI OTBETOB:1)0,8 A2)-0,4 A3)0,4A4)23A5)06A

12.B koHpeHcaTope eMkocTbio C= 10n®d npu paspsaake Yyepes conpoTtueneHne R= 2. OM 3apsn yMeHbwWTCA B 2,72 pasa
3a BpeMs paBHoe ?

BAPVAHTBI OTBETOB:1) 18,55 ¢ 2) 14,62 ¢ 3) 4,56 c 4) 15,48 ¢ 5) 14,72 ¢

13. Ecnu nHoykumns marHnTHoro nons B napamarHeTuke ¢ u= 1,002 pasHa B= 4 Tn, TO Hanps>XeHHOCTb MarHUTHOMO Nons
Tam paBHa?.

BAPVAHTbI OTBETOB:1)3,3x105A/m 2) 3,8x105A/m 3) 3,5x105A/m 4) 2,8x105A/m 5) 4,1x105A/m

14 Ecnu B konebatenbHOM KOHTYpe 3apsg Ha obknagkax KoHaeHcaTopa U3MeHsieTcst no 3akoHy: g=13,5 exp(-3 t ) cos(16
t + 1/4) (Kn), T0 B0B6POTHOCTL KOHTYpa 6nn3ka K?.

BAPUAHTbBI OTBETOB:1) 30 2)16 3) 11 4)85 5) 44
15. Ecnn B HEKOTOPOW cpefde AaHO BOMHOBOE ypaBHeHWe, TO Nnokasartefb NpenoMieHns BelecTsa paseH?
BAPNAHTbBI OTBETOB: 1) 2) 1,23 3) 1,4 4) 1,55) 1,56
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2. TectupoBaHue

Tembl 5,6,7, 8

NabopatopHas pabota €15. M3yyeHne paboTbl 3NEKTPOHHOMO ocuumniorpaga.

NabopatopHas paboTa €16. IamepeHune yaenbHOro 3apsaa anekTpoHa.

Na6opatopHas pabota €17. Mposepka 3akoHa OMa 1 U3aMepeHue yaenbHoro ConpoTUBNEHNS NPOBOAHMKA.
NabopatopHas paboTa €18. M3yuyeHne BONbT-aMNepHO XapakTePUCTVKU NS Pa3HbIX N0 COCTaBY NPOBOAHMKOB.
NabopatopHas paboTa €19. M3yyeHne BONbT-aMNepHOl XapakTePUCTMKN LS pasHbIX MO AnamMeTpy NpOoBOLHMKOB.
NabopaTopHas paboTa €20. N3yyeHue 3akoHa aNeEKTPOMarHUTHON MHOYKUMW.

NabopatopHas pabota €21. M3yuyeHne anekTpuyeckmx 3aTyxarowmx konebaHni.

NabopatopHas paboTa €22. M3yyeHne penakcaunoHHbIx konebaHuii B ra3opaspsiaHol namne.

NabopatopHas paboTa €1. N3ydeHne pacnpeneneHnst MarHUTHOro Nnonsi BAO/b OCK coneHouaa.

NabopatopHas paboTa €2. OnpeneneHne ropusoHTaNbHON COCTaBNSIOWER MarHUTHOM MHAYKUMM MAarHUTHOrO Mons
3emnu.

NabopaTopHas paboTa €3. VI3ydeHne sSBneHns MarHUTHOro ructepesunca.

NabopaTopHas paboTa €4. ViaydeHne cunbl AMnepa.

Na6opatopHas paboTa €5. N3ydeHne 3akoHa aNeKTPOMarHUTHOR UHOYKLUN.

NabopatopHas paboTa €1. N3ydeHune 3aTyxatowwmx konebaHuii.

NabopatopHas paboTa 2. May4eHne penakcaumoHHbIX KonebaHuii.

NabopatopHas paboTa 3. MaydeHune cobCTBEHHbIX KonebaHwit CTPyHbI.

3. YcTHbIN onpoc

Tembl 5,6, 7, 8

1. dnekTpnyeckoe none B Bakyyme. 3aKoH coxpaHeHus 3apsaa. 3akoH KynoHa. HanpsxxeHHOCTb 1 noTeHuman
3NeKTpoCcTaTUyeckoro nons. MprHuMn cynepnosnummn nonei.

2. AnekTpudeckuii aunonb. Pacyert nons gunons.

3. Teopema OcTporpanckoro-laycca u ee npuMeHeHWe K BbIMUCTEHWIO HANPSIXXEHHOCTM MONS OT pasHbiX Ten.

4. OneKTprYECKOe Mone B AmanekTpukax. MonsipHele 1 HENONsipHble MONeKybl. Jnnonb BO BHEWHEM OLHOPOLHOM
3NEKTPNYECKOM MNONE.

5. Monsipr3auus OnaneKTprKOB: OPUEHTaLVOHHas U fedhopMaLimoHHas. BekTop nonsipusaumu. Cea3b Mexay
MOBEPXHOCTHOW MNIOTHOCTbLIO CBSI3AHHBIX 3aPAL0B 1 BEKTOPOM Mosipr3auum.

6. HanpsixeHHOCTb Nons B ananekTpuke. Teopema Maycca anst nonsi B AMaNeKTpuUKe.

7. MpoBOOHUKM B aneKTpocTaTtnyeckom none. PacnpegeneHve 3apsnos B NPOBOAHMKAX (BHYTPY NPOBOAHMKA U HA €ro
NMOBEPXHOCTN).

8. OnekTpoeMKocTb NpoBoAHUKOB. KoHaoeHcaTopbl. CoeanHeHne KOHAEeHCaTopoB.

9. DHeprus anNekTpNYecKoro Nons. SHePrus CUCTEMbI TOYEYHbIX 3apPSa0B, 3aPSXXEHHOro NPOBOAHMKA.

10. MNOCTOSAHHbINA ANEKTPUYECKUIA TOK, Er0 XapakTEPUCTUKN 1 YCNOBMS CYILECTBOBAHMS.

11. MNocToAHHbBIN anekTpuyeckuin Tok. 3akoH Oma ana uenu. 3akoH Oma B andbdoepeHumansHoin opme.

12. OneKkTponpoBOAHOCTb METANNOB. DKCNEepUMEHTanbHOe A0Ka3aTeNbCTBO SNEKTPOHHOM NPUPOAbl TOKA B MeTannax.

13. Knaccuyeckasi Teopusi aneKTponpoBoaHOCTM MeTannos. Beieog 3akoHoB OMa u BuaemaHa-dpaHua U3 anekTpoHHOM
Teopun. TpyAHOCTU KNTACCUYECKOW TEOPUM MPOBOAVMMOCTH.

14. MarHutHoe none B Bakyyme. 3akoH bno-Casapa-Jlannaca.

15. 3akoH Amnepa. encTerne MarHUTHOro MO Ha OBUXYLWMACS 3apsaa.

16. 3aKOH NONHOro TOKa AN MarHUTHOrO NOMS B BaKyyMe.

17. MarHnTHOe none coneHomnga n topovaa.

18. PaboTa no nepeMeLleHnto NPOBOLHMKA U KOHTYpa C TOKOM B MarHUTHOM Mofe.
19. MarHuTHoe none B BewecTse. MarHNTHbleE MOMEHTbI aTOMOB Y 9NEKTPOHOB.
20. Oua- n napa- MmarHeTnam. HamarHnyeHHocTb. MarHMTHOE rnone B BeLeCTBeE.
21. 3aKOH NOMHOro TOKa A/ MarHUTHOrO NOJS B BELLECTBE.

22. ®eppomarHeTMKn, Ux CBOMCTBA 1 MX MpMpoaa.

23. OnekTpomarHutHas nHaykums. Onbitel Papages. MNpasuno NleHua.

24. DHeprus MarHUTHOro nons.

25. BuxpeBoe anekTpuyeckoe nosne. ToK CMeLeHns.

26. YpasHeHue Makcsenna n ux aHanms.

27. OnekTpoMarHnTHble konebaHus. Buabl. Xapaktepuctuku.

28. ONeKTpPOMarHUTHbIE BOMHbI. XapakTepucTukn. SHeprus.

3auer
Bonpocsbl Kk 3a4erty:

1. OnekTpryeckoe none B Bakyyme. 3akOH coxpaHeHus 3apsaaa. 3akoH KynoHa. HanpsxxeHHOCTb 1 noTeHuman
anekTpocTaTnyeckoro nong. MNMpuHuun cynepnosnumnmn nonen.
2. SnekTpuyeckuii aunonb. PacyeT nons ounons.
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3. Teopema OcTporpagnckoro-lraycca n ee NpMMEHEHNE K BbIYUCTIEHNIO HAMPSXXEHHOCTN MNONS OT Pa3HbIX Ten.
4, SﬂeKTpI/I'-IeCKoe none B ON3NeKTpukax. nOﬂﬂprle N HenonsipHble MONeKynbl. ,D,I/II'IOﬂb BO BHEWHEM O0OHOPOAHOM
3NIEKTPUNHECKOM norne.

5. I'Ion;|p|/|3auv|;| OM3NeKTPUKOB: OpueHTaunoHHaa n gedpopmalmoHHas. BeKTOp nondapmusauun. CBs3b mexay
I'IOBerHOCTHOIZ NNOTHOCTbIO CBA3aHHbIX 3aps00B M BEKTOPOM nonapusadnn.

6. HanpsaxeHHocTb nons B auanekTpuke. Teopema ["aycca onsg nons B oUanekTpuke.

7. MNpoBoaHuKM B anekTpocTaTnyeckom none. PacnpeneneHune 3apsnos B NPOBOAHMKAX (BHYTPM NMPOBOAHMKA U HA €ro
MOBEPXHOCTN).

8. AnekTpoeMkocTb NpPoBoAHNKOB. KoHaeHcaTopbl. CoenmMHeHne KOHAEeHCaTopPOB.

9. DHeprus anekTpUYecKoro Nons. SHePrus CUCTEMbI TOUEYHBIX 3aPS 0B, 3aPSXEHHOr0 NPOBOAHMKA.

10. MMOCTOSAHHBIV 9NEKTPUHECKUIA TOK, EF0 XapPaKTEPUCTUKMN U YCNIOBUS CYLLECTBOBAHMS.

11. MMocToAHHBIV anekTpunyeckuin Tok. 3akoH Oma ans uenun. 3akoH Oma B audpdpepeHumansHoin hopme.

12. ONeKkTponpoBOAHOCTbL METANNOB. DKCNepMMeEHTaNnbHoOe A0Ka3aTenbCTBO 3/IEKTPOHHOW NPMPOoAbl TOKA B MeTannax.

13. Knaccnyeckas Teopums snekTponpoBoaHOCTM MeTannoB. Beioa 3akoHoB Oma 1 BugemaHa-®paHua 13 anekTpoHHOM
Teopumn. TpyLHOCTU KNACCUYECKOR TEOpUN MPOBOANMOCTMW.

14. MarHutHoe none B Bakyyme. 3akoH bno-Casapa-Jlannaca.

15. 3akoH Amnepa. [eicTere MarHUTHOro NOMs Ha OBUXYLWMIACA 3apaa.

16. 3aKOH NONHOro ToKa AN MarHUTHOrO NONS B BaKyyMe.

17. MarHuTHOe none coneHounga n Toponaa.

18. PaboTa no nepemeLieHno NPOBOAHMKA U KOHTYpa C TOKOM B MarHUTHOM MNoOJeE.
19. MarHutHoe none B BewecTse. MarHNTHbIE MOMEHTbLI aTOMOB 1 3NEKTPOHOB.
20. Oua- n napa- marHeTnam. HamarHn4yeHHoCTb. MarH1MTHOE none B BEWECTBE.
21. 3aKOH MOMHOro TOKa AN MarHUTHOrO NONS B BELECTBE.

22. beppomarHeTuku, ux CBOMCTBA 1 X Npupoaa.

23. OnekTpomarHuTHas nHaykums. Onbitel @apages. MNpasuno NleHua.

24. DHeprns MarHMTHOro nons.

25. BuxpeBoe anekTpuyeckoe none. Tok CMeLEHNS.

26. YpasHeHue Makcsenna v ux aHanus.

27. 9nekTpoMarHuTHble konebaHusi. Buabl. Xapaktepuctuku.

28. OnekTpoOMarHUTHbIE BOMHbI. XapakTepucTukn. SHeprus.

Cemectp 3

TekyLLU KOHTPONb

1. JTaBopaTtopHble paboTbi

Tembl 9,10, 11, 13

NabopatopHas paboTa €1. ViamepeHne yaenbHoro 3apsifa anekTpoHa
NabopaTopHas paboTa €2. VI3yyeHne pacnpeneneHns MarHuTHOro nons BOONb OCU CONeHonaa.

NabopatopHas paboTa €3. OnpeneneHne ropu3oHTaNbHOM COCTaBNSOWER MarHUTHOW UHOYKLMWA MArHUTHOTO MOnst
3emnn.

NabopatopHas paboTa €4. /3yyeHne sBNeHns MHTEPEPEHLNN.

NabopatopHas pabota €5. N3yyeHne andgopakuum ceeta.

NabopatopHas paboTa €6. /3y4eHne 3aKOHOB TEMNOBOIO U3/y4eHUs!

Na6opatopHas pabota €7. O3HakoMneHne ¢ paboToli rasoBoro nasepa.

NabopaTopHas paboTa €8. CnekTp atoma Bogopoaa

NabopaTtopHas paboTa €9. SkcnepuMeHTanbHoe NoaTBEpPXAeHne noctynatos bopa. OnbiT ®paHka u Mepua.

2. TectupoBaHue

Tembl 9,10, 11,13, 14

1.Y nnockow anekTpoMarH1THOM BOMHbI, HaCTb KOTOPOI n306paxeHa Ha puC., ANMHA BONHbI PaBHa (B MKM):
BAPVWAHTbI OTBETOB: -: 0,4 -:7,5-:0,133-:0,5-: 0,3

2. Ha pucyHke npencrasneHa MrHoBeHHas ootorpadomst aNeKTpUYecKon COCTaBNSIOWEN 9NEKTPOMArHUTHON BOMHbI,
nepexoasuwer n3 cpedpl 1 B cpeny 2 nepneHankynsapHo rpaHuue pasnena AB. Ecnu cpena 1-BakyyM, TO CKOPOCTb cBETa
B cpefe 2 paBHa (*108)m/c?

BAPVAHTbI OTBETOB:-:2,4-:3,0-:0,13-:2,0-: 3,3

3. OnTtnyeckas onuHa nytTy B NpO3payHoi NnacTuHKe ¢ nokasarenem npenomneHns n= 1,63 paeHa (B MM):
BAPVAHTbI OTBETOB: -: 7,26 -: 4,89 -: 4,80 -: 3,99 -: 4,50

4. Ontuyeckas pasHocTb xona nydeii 1 n 2 pasHa A=0,35 mkM. [py cnoxeHnum nydun garoT MuHumMyMm ¢ m=0 ons ceeta
ONNHOW BOMHbI (B MKM):

BAPVUAHTbBI OTBETOB:-:9,0-:8,0-:0,2-: 0,7 -: 1,3

5. PasHocTb xo4a ABYX MHTEPGEPUPYIOWMX NyHe MOHOXPOMaTNYeCcKoro ceeta pasHa /2 ( AnvHa BonHbl). [Npy aToMm
pasHocTb pa3 konebaHwin pasHa...

BAPVAHTbI OTBETOB: -: 1 -:11/2-: 0 -: T1/3 -: 11/6
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6. mdopakumoHHas peweTka ¢ NOCTOSAHHOM d= 5 MKM Ans cBeTa ¢ OJIMHOW BOMHbI A= 0,6 MKM [aeT AMgPaKLUNOHHbIA
MakCMMyM BTOPOro nopsiaka nog yrnom (B rpagycax):

BAPVAHTbI OTBETOB: -: 14,48 -: 21,51 -: 13,89 -: 40,54 -: 8,05

7. OndopakunoHHbI MakCUMyM TpeTbero nopsaka ons ceeta ¢ AnvHoM BonHbl A = 0,55 MkM noa yrnom ¢p=300 BO3HUKAET
Ha Wenu WUPUHON (B MKM):

BAPVAHTbI OTBETOB: -: 10,48 -3,85 -: 11,89 -: 10,54 -: 18,05

8. Ha pucyHke npencrasneHa cxema pa3bueHns BONHOBOI NoBepxHOCT @ Ha 30Hbl DpeHens. AMNnnTyabl konebaHuii,
BO30y>XaeMbix B Touke P 1-i4, 2-i1, 3-i1 1 T. . 30Hamm, 0603Hauum A1, A2, A3 1 1. o. AMnnntyaa A pesynbTUpYHoWero
konebaHus B Touke P onpenensietcs BolpaxeHnem?

BAPVAHTbI OTBETOB: A=A2+A4+A6+A8 -: A=A1+A2+A3+A4 -: A=A1-A2+A3-A4 -: A=A2+A4+A6+A8 -:
A=A1-A2-A3-A4

9. HeobbIKHOBEHHBIV Ny pacnpoCcTpaHSeTCs BAOMb IMHUN C HOMEPOM:

BAPVWAHTbI OTBETOB: -:1-:2-:3-:4-:5

10. B 4acTU4YHO NONSIPU30BAHHOM CBETE MakCuMManbHas aMnauTyaa ceetoBoro BekTopa B N=3,5 pas 6onblue
MUHUManbHo. CTeneHb nonspm3auny ceeTa paBHa:

BAPVAHTbI OTBETOB: -: 0,85 -: 0,6 -: 0,724 -: 0,8 -: 0,385

11. Yron mex gy rnaBHbIMM NNOCKOCTAMM nonsapusaropa n aHannsatopa paseH 30 rpan. PaccuntaTtb nameHeHve
WHTEHCVBHOCTW NPOLLIEALEero Yepes HUX CBEeTa, eCnv Yron Mexy rnaBHbiMM NNOCKOCTAMU paBeH 45 rpag.

BAPVAHTbI OTBETOB: -:2,4 -:3,1-:1,0-: 1,5

12. Ina anekTpOMarHNTHOro N3ny4eHns ¢ OnuHom BonHbl A= 0,4 MKM sHeprus gootoHa pasHa (B 10-20 OX):
BAPVAHTbI OTBETOB: -: 9945 -: 33,1 -: 49,7 -: 24,9 -: 39,8

13. Ha pucyHke nokasaHbl HanpasneHns nagarowero gooToHa, pacCesHHOro PoToHa 1 anekTpoHa oTaauyun. Yron
paccesHus 90, HanpaBneHve OBUXEHNS 3NeKTPOoHa 0Tha4u COCTaBNsSeT C HanpasneHeM nagjarowero gotoHa yron = 60
rpan. Ecnv umnynbc napatowero gpotoHa Pdo, TO MMNynbc SneKTpoHa 0TAaqv paBeH...

BAPVAHTbI OTBETOB: -: 1,5 P -: 2 Pdp -: P -: 4 Pop

14. Karon BakyyMHOro ¢ooToanemMeHTa OCBELLAETCSA CBETOM C Heprmei kBaHToB 8 aB. Ecnu ¢poToTOK Npekpallaercs npu
nomadye Ha poTOaNEMEHT 3anuparolero HanpsixxeHns 4 B, To paboTa BbiIxoa 3NeKTPOHOB M3 katoaa pasHa(aB):
BAPVAHTbBI OTBETOB: -: 8 -:112 -:4 -:0 -:3

15. Ecnn y HarpeToro Tena ¢ noBepxHocTn 5 cm2 3a 120 cekyHn ucnyckaetcs aHeprus 1 kX, T0 aHepreTnyeckas
CBETUMOCTb Tena pasHa (B KB1/M2):

BAPVAHTbI OTBETOB: -: 83.33 -: 160 -: 16,67 -: 69,44 -: 51.95

16. Ecnn ana AYT nnowanb S= 50000 BT1/m, To Temnepatypa Tena (B K) pasHa:

BAPVAHTBI OTBETOB: -: 306 -: 717 -: 969 -: 403 -: 480

17. Ha pucyHke nokasaHa KpuBasi 3aBUCUMOCTM CMEKTPANbHOW NIOTHOCTY SHEPreTUHEeCcKOon CBETMMOCTY abCoMOTHO
4YepHoro Tena oT AnuHbl BONHbI Npy T=6000K. Ecnn Temnepartypy tena ysenudiutb B 4 pasa, 10 AJIMHA BOJHbI,
COOTBETCTBYIOLAS MAKCMMyMy U3fy4yeHnst aBCONOTHO YEpPHOro Tena, ?

BAPVAHTbI OTBETOB: -: ysenuuutcs B 2 pasa -: yMEHbLIMTCS B 4 pasa -: yBenn4nTcs B 4 pasa

18. B atome BoLOpOAa 13 NpeacTaBneHHbIX Nepexonos anekTpoHa: €1 (3d 2s), €2 (2s 1s), €3 (2p 1s), €4 (4p 2s), €5
(3p 1s) nepBoii nuHUK cepun JlaiiMaHa COOTBETCTBYET NEPEXOL C HOMEPOM?

BAPVAHTbI OTBETOB: -:5-:1-:14-:3-:2

19. BonbTamnepHas xapakrepucTrka B onbitax ®paHka v Nepua nonyyeHHas ons HEKOTOPOro ra3a umeet Bug (CM puc).
MepBbli noTeHUMan Bo3byxaeHns rasa (B aB) paBeH:

BAPVNAHTbI OTBETOB: -:3-:5-:0,5-:4 -: 1

20. e bpoiinb 0606wWwmn cooTHOWEHME AN PoTOHA Ha Ntobble BONHOBbLIE NPOLIECCHI, CBA3AHHbIE C YacTLAMM1, UMMYNbC
KOTOPbIX paBeH p. Torna, ecny CKOPOCTb YacTuUL, OAMHAKOBA, TO HaMbonbllei AnMHO BOMHbI obnanatoT?

BAPVAHTbI OTBETOB: -: HEATPOHbI -: SNEKTPOHbI -: -4aCTULbI -: MPOTOHbI

21. MNpwu a - pacnage aopo nsortona panmsa 88-Ra-226 npespallaeTtcsa B 44p0 C MACCOBBIM YACIOM

BAPNAHTbI OTBETOB: -: 90 -: 86 -: 222 -: 234 -: 13

22. Kakasl nons paavmoakTuBHbIX aTOMOB pacnafeTcs Yepes UHTepBan BpeMeHy, paBHbIi TPEM Nneproaam nonypacnana?

BAPVAHTbI OTBETOB: -: 25% -: 87,5% -: Bce aTombl pacnagytcs -: 90% -: 50% 23. HenssecTHbIVi pagnoakTUBHbIN
XMMWYECKUIA 3NEMEHT CaMONpPON3BO/bHO pacnafaeTcs No cxeme: .Sl apo 3Toro aneMeHTa CoaepXMmT...

BAPVAHTbI OTBETOB: -: 92 npoToHa u 144 HeitTpoHa -: 94 npoToHa 1 142 HelATpoHa

-1 94 npotoHa n 144 HenTpoHa -: 92 npoToHa 1 142 HenTpoHa

3. YcTHbIN onpoc
Tembl 9, 10, 11,12, 13, 14

1. IHTepdepeHums ceeTa. KorepeHTHOCTb 1 MOHOXPOMATUYHOCTb. YCNOBUE UHTEPCPEPEHLIMOHHOrO MakcmMyma 1
MUHMMYyMa.

2. IHTepdpepeHuus ceeTa. PacueT nHTepgpepeHLOHHOM KapTyHbI OT ABYX UCTOYHUKOB. IHTepdepeHLUmst cBETa B TOHKKX
nieHKax.

3. Ondppakuus ceeta. MpuHumn MonreHca-PpeHens. Meton 30H PpeHens.
4. Oudppakumns PpeHens Ha Kpyriom oteepctun. dudpakumns dpeHens Ha Kpyriom gucke.
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5. Ondppakuns dpayHrodepa Ha AnpPakLMOHHON peleTke.

6. dndopakumns Ha NpocTpaHCTBEHHOW peweTke. @opmyna Bynbda- bparra.
7. Monsipnaauus ceeta. 3akoH Mantoca. 3akoH bptoctepa.

8. lncnepcusa ceeta. DNeKTpoHHAs Teopus gucnepcum ceera.

9. IoiiHoe nyyenpenomneHue. VickyccTBeHHas ontnyeckast aHn3oTponus.

10. TennoBoe n3ny4yeHne n ero xapakrepuctmkn. 3akoH Kupxrodpa. 3akoH CtedpaHa-bonbumaHa. 3akoH cMelweHns
BuHa.

11. l'vnoTeasa MNMnaHka. ®opmyna lMnaHka.

12. doToahpekT. 3akoHbl hoToadpdekTa.

13. YpaBHeHve JiHwWTenHa ons BHewWwHero gotoadpdoekra.
14. OnbiTol Jlebenesa. [laBneHne ceeta.

15. SdppekT KomnToHa.

16. OCHOBHbIE MONOXEHUS KBAHTOBOW MexaHukun. dopmyna oe Bponng. CooTHoweHms HeonpeneneHHocTelh. BonHosas
OyHKUMSA 1 ee CTaTUCTUYECKNIA CMbICTT.

17. Obuwee ypasHeHve WpepnHrepa. YpasHeHve LWpeauHrepa onsg ctaumMoHapHbIX COCTOSHUIA.
18. CBobogHas YacTtuua. YacTtuua B 04HOMEPHOI NPSIMOYrOfbHOM " MOTEHLMANBbHO sMe".

19. MpoxoxaeHne YacTuLbl CKBO3b NOTeHUMaNbHbI 6apbep. TyHHENbHbIR 3dogeKT.

20. KBaHTOBbIVi rAPMOHMYECKMIA OCLUMANSATOP.

21. KeaHToBas teopus atoma. Noctynatsl bopa.

22. Atom Bogopoga. KeaHToBble Yucna.

23. CnekTpbl aTOMOB ¥ MOMNEKY.

24.BblHyx OeHHoe nanyyeHuve. [MpuHuun getanbHoro pasHosecus. dopmyna NnaHka
25.J1azepbl

26.9neMeHTbl KBAHTOBOW CTaTUCTUKM.

27.PacnpeneneHve aneKTpoOHOB NPOBOAUMOCTM B METae No SHEPrusiM Npy abcontoTHOM Hyne. SHeprus depmu.
BnusiHne TemMnepaTtypbl Ha pacrnpeneneHre 3NeKTPOHOB NPOBOLMMOCTY B METANNE MO SHEPTUSIM.

28.Teopus TennoemkocTein ditHwTeiHa , Oebas.

29.3HepreTv|quKv|e 30Hbl B Kpuctannax. Pacnpep,eneHVle 3NIEKTPOHOB MO 3HepreTn4yeCcknM 3oHam. BaneHTHas 3oHa 1
30Ha NpoBOOMNMOCTN. MeTtannsbl, ON3NEKTPUKN 1 nonynpoBOAHNKNA.

30.MonynpoeoaHukn.CobCTBEHHAS 1 MPUMECHAsA NPOBOAUMOCTb NONYNPOBOAHUKOB.
31.PaboTa Bbixona. KoHTakTHas pasHOCTb NOTEHLIMAMOB.

32.0CHOBHblE CBOWCTBA 1 CTPOEHUE Aapa.

33.OHeprus cea3n saoep.

34.5nepHble cunbl.

35.PannoakTtnBHOCTb .Brnabl pagnoakTMBHOMO N3Ny4eHuns.

9K3ameH
Bonpochbl k ak3ameny:

1. NHTephepeHuns ceeta. KorepeHTHOCTb 1 MOHOXPOMATUYHOCTb. YCNOBUE MHTEPXEPEHLMOHHONO MakCMMyMa 1
MUHUMYMA.

2. IHTepdpepeHums ceeTa. PacyeT nHTepgpepeHLUMOHHON KapTyHbI OT ABYX UCTOYHMKOB. MIHTepdepeHuUmst cBeTa B TOHKKX
nneHkax.

. Oudbpakuums ceeta. MNMpuHumn MNonreHca-PperHens. Meton 3oH ®peHens.

. dndbpakuns dpeHens Ha Kpyrnom oteepcTun. dudpakumsa peHens Ha Kpyrnom Amcke.
. dudppakums dpayHropepa Ha ONPPakLUMOHHON peweTke.

. dudbpakums Ha npocTpaHcTBEHHOM peweTke. Popmyna Bynbda- Bparra.

. Nonapuzauns ceeta. 3akoH Mantoca. 3akoH BpiocTepa.

. ncnepcmsa ceeta. OnekTpoHHas Teopus gucnepcmm ceera.

. [BoiiHoe nydenpenomneHne. VIckycCTBEHHAs onTmyeckas aHM30TPonums.

10. TennoBoe n3nyyeHne 1 ero xapaktepmuctukn. 3akoH Knpxroda. 3akoH CtedpaHa-bonbumaHa. 3akoH cMeweHns
BuHa.

11. M'vnotesa Nnaxka. Popmyna MNnaHka.

12. doToachbdhekT. 3akoHbl hoToadpdekTa.

13. YpaBHeHve SiHwWTenHa ons BHeWwHero gotoadpdoekra.
14. OnbiTol Jlebepesa. [asneHue ceeTa.

15. OdbpekT KomntoHa.

16. OCHOBHbIE MONOXEHNS KBAHTOBOM MexaHuku. dopmyna ae Bpoling. CooTHoweHns HeonpeaeneHHocTeh. BonHosasi
PYHKLMS 1 ee CTATUCTUYECKMNIA CMBICH.

17. Obwee ypaBHeHve WpenumHrepa. YpasHeHve LpenmHrepa ons ctaumoHapHbIX COCTOSHUIA.
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18. CBobogHas yacTuua. Yactuua B 0LHOMEPHOM NPSIMOYrONbHOM " MOTEHUMANBHON sSiMe".
19. MpoxoxaeHne YacTuLbl CKBO3b NOTEHUMANbHLIA 6apbep. TYHHENbHbI 3dOdeKT.

20. KBaHTOBBI FapMOHNYECKNIA OCLMANATOP.

21. KsaHToBas teopus atoma. Noctynatbl Bopa.

22. ATom Bogopoaa. KsaHToBble yncna.

23. CnekTpbl aTOMOB 1 MONEKYII.

24.BblHyx aeHHoe nanyyeHue. MNMpuHuun getanbHoro pasHosecus. dopmyna MNnaHka
25.J1azepbl

26.9neMeHTbl KBAHTOBOW CTaTUCTMKM.

27.PacnpeneneHvie aneKTpoOHOB NPOBOAUMOCTY B MeTanne no saHeprusM npu abcontoTHoM Hyne. SHeprus depmu.
BnusiHne TemnepaTtypbl Ha pacnpeneneHne aNeKTPoHOB NPOBOAMMOCTY B METase Nno aHEepPrusim.

28.Teopus TennoemkocTein SitHwTehHa , Jebas.

29.3HepreTudeckme 30HbI B KpucTaniax. PacnpeneneHue anekTpoHOB Mo SHEPreTM4eckM 3oHaM. BaneHTHas 30Ha u
30Ha NpPoBOAUMOCTU. MeTannbl, AUINEKTPVKUN 1 NMONYNPOBOLHUKN.

30.MonynpoBoaHmkn.CobCTBEHHAS U NPUMECHAst MPOBOAUMOCTb MONYMNPOBOLHUKOB.
31.PaboTa Bbixoaa. KoHTakTHas pasHOCTb NMOTEHLIMaNOoB.

32.0CHOBHble CBOWCTBA ¥ CTPOEHUE a4pa.

33.0Heprus ces3mn s4ep.

34.5nepHble cunbl.

35.PagnoakTmeHOCTb .Bnabl paanoakTMBHOrO U3nyveHus.

6.4 Metoaouyeckue marepuansl, onpenensoLwme npouenypbl oLLleHMBaHUA 3HaHUNA, YMEHUI, HaBbIKOB U (MNK)
onbiTa OesATeNIbHOCTU, XapaKTepu3yroLLLMX 3Tarnbl PoOpMMPOBaHUA KOMMNETEHLUIA

B K®Y pelictByeT 6annbHo-peiTUHroBas cucteMa oLeHKW 3HaHuii obydatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Mony4ymTb Makcumym 100 6annoB 3a ceMecTp, U3 HMX Tekylas paboTa oueHmBaeTtcs B 50 6annos, uTorosas
goopma koHTpons - B 50 6annos.

Lna 3a4éra:

56 6annos 1 bonee - "3a4TeHO".

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

Ilns ak3ameHa:

86 H6annos 1 bonee - "OTANYHO".

71-85 6anno. - "xopouo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBHO".

dopma Mpouenypa oueHUBAHMA 3HAHUA, YMEHUI, HAaBbIKOB U (UNN) onbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl OPMUPOBAHNSA KOMMETEHLIMIA 6annoB
CemecTp 1

TekyLLUA KOHTPONb

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHneM, 0byyatomecs
paboThi NPOBOASAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 30
NPakTUKO-OPNEHTUPOBAHHbBIX TexHoNnorni. OLeHMBaKOTCS 3HaHNe maTepuana u
YMEHWE NPVMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o6opyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

TecTupoBaHve |TecTpoBaHUE NPOXOAUT B MMCbMEHHOM DOPME UK C UCMONb30BAHNEM
KOMMbOTEePHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe KoM4ecTBo 2 10
TECTOBbIX 3aaHuii. Ha BbINONHEHVE BblAENSeTcs (oUKCMPOBAHHOE BPEMS B
3aBMCMMOCTYM OT KonnyecTea 3amtaHuii. OLeHKa BbICTABNSETCS B 3aBUCMMOCTY OT
NPOLEHTA NPaBWU/bHO BbINONHEHHbIX 3a4aHNA.

YCTHbIA onpoc |YCTHbI ONpoC NPOBOAMTCS Ha NPaKTUYeCKmX 3aHsATusx. Obyyatowmecs
BbICTYNalOT C Aoknanamul, COOBWEHNAMN, AOMONHEHNSIMU, YHACTBYIOT B
AMCKyccun, oTBEeYatoT Ha Bonpockl npenogasatens. OueHnsBaeTcs ypoBeHb
LlOMallHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO W NOMMYHO U3naratb
MmaTtepuvan, aHanM3nposaTtb, POPMynupPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha AOMOMHUTENbHbIE BOMPOCHI.

3auert 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMUMIVHGI. 50
O6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNBIOTEPHO
gopme. OueHrBaeTcs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKU U YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLUIA N PELLEHUN NPAKTUYECKNX 3aAaHWiA.

w
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dopma
KOHTpOnsi

Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa
[esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA

STtan

KonuuectBO
6annos

TeKkyL i KOHTPOb

NabopatopHble
paboTbl

B ayautopum, ocHawéHHoi cooTBETCTBYIOWMM 060pyaoBaHMEM, oByyalolmecs
NPOBOAAT y4ebHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM
NPaKkTUKO-OPUEHTMPOBAHHBIX TexHONornii. OLEeHMBAIOTCS 3HaHWe mMaTepuana u
YMEHVE NPUMEHSITb ero Ha NPakTWKe, YMEHUS 1 HaBblkK Mo paboTe ¢
o0bopyLoBaHMEM B COOTBETCTBYIOLLEN NPeaMeTHO obnacTu.

30

TecTnposaHue

TecTupoBaHne NPOXOANT B MUCbMEHHOW (HOPME UMW C NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KOnM4ecTBo
TECTOBbIX 3afaHuli. Ha BbiNONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMOCTHM OT KOonnyecTBa 3amtaHuii. OLeHKa BbICTABASETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

10

YCTHbIN onpoc

YCTHbIA ONPOC NPOBOAUTCS HA MNPAKTUYECKUX 3aHsaTusX. Obydatolmnecs
BbICTYNAlOT C AOKNaAaMu, COOBLIEHUAMN, AOMONHEHNSIMU, YHaCTBYIOT B
LNCKYCCUK, OTBEYaloT Ha BOMpPOochl npenoaasatens. OLeHNBAeTCS YPOBEHb
JoMallHel NoAroTOBKM MO TemMe, CoCOBHOCTb CUCTEMHO M IOMMYHO U3narathb
mMaTepuan, aHanMsmpoBaTtb, POPMYNNPOBATL COGCTBEHHYIO NO3ULNIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.

10

3auer

3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMNNHDI.
Obyuyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3anaHune (3anaHns) n BpeMmsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOWA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSATD HYXXHbIE 3HAHWS, HABLIKU 1 YMEHUS MPU aHann3e
NPOBNEMHBIX CUTYALMIA U PELIEHUN NPAKTUYECKMX 3a0aHWA.

50

Cemectp 3

TeKyLLUiA KOHTPONb

NabopatopHble
paboTbl

B ayamTopum, ocHalWwéHHO COOTBETCTBYOWMM 060pynoBaHMEM, 0OyYatowmecs
NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN
MPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHMBAKOTCS 3HaHVe MaTepuana u
yMeHVe NpUMEHSITb ero Ha NPakTVKe, yMeHWsl 1 HaBbiki No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOLWER NpeaMeTHON obnacTu.

30

TecTnpoBaHue

TecTupoBaHne NPOXOAUT B MUCbMEHHOW (DOPME UK C NCMONb30BaHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHOe KONMYecTBo
TECTOBbIX 3afaHuli. Ha BbINONHEHWE BbIOENAETCS (DUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KONmMyecTBa 3ataHuii. OLeHKa BbICTABASIETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

10

YCTHbIN onpoc

YCTHbIA OMPOC NPOBOAUTCS HA MPAKTUYECKUX 3aHsATusX. Obydatolmecs
BbICTYMAlOT C AOKNaAaMu, COOBLIEHUAMN, OOMONHEHNSIMM, YH4aCTBYIOT B
LNCKYCCWK, OTBEYaloT Ha BOMpockl npenoaasatens. OLUEHNBAEeTCS YPOBEHb
JoMallHel MoAroTOBKM Mo TemMe, CoCOBHOCTb CUCTEMHO M IOMMYHO U3naratb
MaTepuan, aHanMsmpoBaTtb, (POPMYNNPOBaTL COBCTBEHHYIO NO3ULIMIO, OTBEYATb
Ha [OMOMHUTE/bHbBIE BOMPOCHI.

10

Ok3ameH

OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLMMAUHBI. OK3aMeH
MPOBOLWTCS B YCTHOM NN NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxxatcsl Bonpochkl (3agaHunsl) no BceM Temam kypca. Oby4atowemycs naértcs
BpeMsi Ha noarotoeky. OLeHBaeTCs BNaaeHne MatepuasnoM, ero CUCTEMHoE
OoCBO€EHue, CnocobHOCTb NPUMEHATb HYXHble 3HAaHUA, HABbIKN U YMEHUA MpKn

aHannae NpobnemMHbIX CUTyaunin 1 PeleHn NPakTUYEeCKnX 3aaaHnii.

50

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHUEe oucCUMNAUHBI (MOSYNS) NPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOR nuTepaTypbil.
NuTtepatypa MoxXeT ObITb AOCTYMHA 00yyalowWwmuMcs B OOHOM U3 BYX BapUaHTOB (Mb0 B 060MX N3 HKX):

- B 9NEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nony4aroT y4ebHyto nutepatypy Ha
aboHEeMeHTE Mo YnMTaTeNbCKMM BrneTam B COOTBETCTBUM C NpaBunamy nonb3oBaHus HayyHol 6GmbnnoTekoi.

ONeKTPOHHbIE N30aHNA BOCTYMHbI AUCTAHLUMOHHO 13 NoB0i TOUKM Npn BBEAEHNN 00yHaOWMMCS CBOETO NOMMHA 1 Naponst
OT NIMYHOrO KabuHeTa B cuctemMe "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMK NevYaTHbIX M3aaHUn BBINOTEYHbIN
ooHA AomKeH ObITb YKOMMIeKToBaH UMK M3 pacyeTa He MeHee 0,5 aksemnnspa (ans obydyatowmxcsi no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxooro u3 n3gaHunini OCHOBHOM nuTepatypbl 1 He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTtypbl Ha Kaxaoro obyyatouerocs U3 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLUMNANHY.

CrpaHunua 19 ns 25.
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MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

Kypc obweit gonsmkn. B 5-n 11. Tom 3. MonekynsipHas comavka n TepMoamHammka [SnekTpoHHbIl pecypc] : yuebHoe
nocobue / . B. Caeenbes. - CaHkT-MNeTtepbypr : laHb, 2011. ? 224 ¢. ? ISBN 978-5-8114-1209-9 -
https://e.lanbook.com/book/706

Cagenbes W.B. Kypc obwei gousnkmn. B 5-n 11. Tom 1. MexaHuka [OnekTpoHHbI pecypc] : yuebHoe nocobue / . B.
CasenbeB. ? CaHkT-lMeTepbypr : MaHb, 2011. ? 352 c. ? ISBN 978-5-8114-1207-5. - https://e.lanbook.com/book/704

Casenbes, W.B. Kypc obweii conavku. B 5-u 71. ToM 2. SneKTPUHECTBO U MarHeTnam [SneKTPoHHbI pecypc] : y4ebHoe
nocobue / L. B. Caeenbes. ? CaHkT-lMetepbypr : laHb, 2011. ? 352 ¢. ? ISBN 978-5-8114-1208-2. -
https://e.lanbook.com/book/705

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckme peKoOMeHaLmum

nekunu B xone NeKUMOHHbIX 3aHSATUI HEOBX0AUMO:

1. BecTu KOHCMeKTUpoBaHue y4ebHoro matepuana.

2. Obpalatb BHMMAHWE Ha KaTeropuu, OOPMynUPOBKM, 3aKOHbI, pacKpblBaOWMe CoOAepXaHne
PU3NYECKUNX SBNEHWI N NPOLIECCOB.

3. Obpalatb BHMMAHWE HA Hay4Hble BbIBOAbBI M 9KCMEPUMEHTANbHBIE A0KA3aTENbCTBA (PUINYECKMX
3aKOHOB.

4. BHMMaTenbHO YSCHUTb NPaKTUYECKy HanpaBieHHOCTb OCHOBHbBIX 32KOHOB (OU3UKMN.

5. XenatenbHo 0cTaBWTb B paboyrx KOHCNEKTAX MONs, HA KOTOPbIX Aenatb NOMETKM N3
PEeKOMeH00BaHHOW NUTEpaTypbl, OOMOMHAOWME MaTepuan NpocsylaHHOM Nekummy, a Takxe
nogyepkmeaoLLme 0cobyto BAXXHOCTb TEX UMM UHBIX TEOPETUYECKMX NMONOXEHNN.

6.3anasatb NpenoaasaTtento YTOYHSWME BOMPOCh! C LENbI0 YACHEHNS TEOPETUHECKUX NONOXEHWI,
paspelleHmnsa CNopHbIX CUTYaLWiA.

npakTnyeckme | B xoie npakTMyYeckunx 3aHaTUiA HeO6X0AMMO:

3aHsTUA 1. BHVKHYTb B CMbICT 1 MOCTAHOBKY BOMpOca. YCTaHOBUTL BCE NI faHHbIe NPUBEAEHbl AN pelleHus!
3apaqn. Coenatb CXemMaTn4eCcKmin pUCYHOK.
2. Kaxayto npakTnyeckyto 3afaqy pewnTb BHavane B obwem Bmae. 1o No3BONUT LeneHanpasneHHo
MCMonb30BaTh PU3NYECKUI 3aKOH MO TEME peLlaeMoii 3aaaqn.
3. [MpoBecTn YMCneHHbIE MaTeEMaTMYecKne pacyeTbl 1 06513aTenbHO NPOBEPUTb PA3MEPHOCTb U
NpPaBLoMoL06HOCTb NONMYYEHHbBIX CPU3UYECKMX BETNYMH.

nabopatopHble| MNepen nposeneHneM nabopatopHoi paboTbl 06513aHbl 03HAKOMUTLCS C TEXHUKOW He30MacHOCTY npw
paboTbl BbIMOMHEHNMW AaHHON PaboThl U METOANYECKMMU YKa3aHusaMu K paboTe. MNpun BeINONHEHNM

nabopaTtopHbIx paboT HeobxoamMMo:

1. CchopmynupoBaTh Lenb U 3a8a4v BoiNonHAeMoln paboTol

2. Ykasatb B OTYETE CXEMy YCTAHOBKM U pacckasaTb NPUHLUM ee AenCcTBrS

3. 3anucatb pesynbTaTtbl M3MePEHWii B Tabnuue 1 onpenenuts paboyve hopMyrbl pacyeToB

4. ObpaboTaTb pe3ynbTaTbl UISMEPEHUI COrNACHO pabounx oopMyn 1 NPencTaBUTb OAHHbIE B BULE

rpacpukoB, Tabnuy, (MpUBETCTBYETCS MCMONb30BAHUE NporpamMm 06paboTky aKCNepUMEHTaNbHbIX

namepeHuii Origin, Excell). PaccunTtatb norpewHocT namepeHnii

5. CocTaBuTb BbIBOALI MO UTOraM BbINONHEHHON paboThl. [POBECTU CPaBHUTENBHDbIN aHanu3 ¢

TEOPETNYECKNMN OAHHBIMU

6. Mo utoram BbINONHEHNS PabOTbl COCTABUTbL OTYET MO BbIWEYKA3AHHBLIM MYHKTaM (NMPUBETCTBYETCS

HaneyaTaHHbI BapuaHT).

7. OTBETUTb HA TEOPETUYECKME BONPOCHI N0 TeMe paboThl.

CrpaHunua 20 n3 25.




Mporpamma gucumnnnuHbl "®usmka”; 08.03.01 "CtpoutenscTeo”.

Bup pabor MeTopmnyeckue peKkoMeHpauum
camocTtosi- | B xone camoctosiTenbHoin paboTbl HE06X0AUMO:
TenbHas 1./13y4nTb OCHOBHYIO 1 LOMONHUTENbHYIO NUTEPATYpPy No TEME.
pabota 2. N3yuntb 1 npopaboTaTtb NEKLUMOHHBIA MaTepuan, LONoAHUB ero COBCTBEHHBIM KOHCMEKTOM,

Mo/y4eHHbIM U3 PEKOMEHJ0BaHHON MpenoaaBaTenem nuTepartypbi.

3. Nayuntb pekoMeHaoBaHHbIe NpenoaasaTenem aNnekTpoHHbIE 00pasoBaTebHbIe PECcypChl,
npeseHTaumn Nno n3yyaembiM pasnenam QUanku.

4. Obpatntb 0coB0€e BHUMAHNE Ha NOCTAHOBKY 3KCMEPUMEHTaIbHbIX OMbITOB, AOKA3bIBAOLMX
ovanyeckune 3aKoHbI B MPUpPOAE.

5. B cny4ae BonpocoB Mo usy4aemomy matepuany- obpawarscs K npernoaasarento 3a
Pa3bsACHEHUAMU.

YCTHbIA onpoc | MNoarotoeka K yCTHOMY Onpocy

MonrotoBka kK ONPOCY NPOBOAMTCS B XOLE CaMOCTOATENBHOW paboThl CTYLEHTOB 1 BKNOYAET B cebs
NMOBTOPEHVE NPOMOEHHOro MaTepmasna no Bornpocam rnpeacTosiero onpoca.

CTyneHT OOMXEeH U3y4mnTb:

1. OCHOBHYIO 1 OONONHUTENbHYIO PEKOMEHA0BAaHHYIO MTEPaTypy, U MHGOPMALMIO N0 TEME, B TOM
yucne ¢ ucnonb3osaHveM VIHTepHeT-pecypcos. B cpegHeM, NoArotToeka K yCTHOMY Onpocy Mo 04HOMY
CEMNHAPCKOMY 3aHATUIO 3aHMMaEeT OT 2 A0 3 YacoB B 3aBUCMMOCTU OT CJIOXKHOCTU TEMbI 1
0CcobeHHOCTEN OpraHM3aumm CTyAeHTOM CBOE CaMOCTOSTENbHON paboThbl.

2. Onpoc npegnnonaraeT YCTHbIA OTBET CTYAEHTa Ha OMH OCHOBHOI U HECKOIbKO AOMOHUTENbHbBIX
BOMPOCOB rnpernoaasartens.

3. OTBeT CTyAeHTa OOMXeH NpeacTaBnsaTb cobol pa3BEPHYTOe, CBA3AHHOE, IOrMYECKUN BLICTPOEHHOE
coobueHve.

4. MNpwu BbICTABNEHUW OLEHKW Npenogasartesb y4nuTbiBaeT NPaBuibHOCTb OTBETA NO COAEPXaHuIo, ero
nocnenoBaTeibHOCTb, CAMOCTOATENIbHOCTb CYXAEHUI 1 BbIBOAOB, YMEHWE CBA3bIBATbL TEOPETUYECKME
MONOXEHWS C NPaKTWKOM, B TOM yucne 1 ¢ byaylei npopeccnoHanbHom eaTenbHOCTbIO.

TecTnpoBaHue | TecTMpoBaHue

1. Mepen peweHMeM 3a0aHNin peKoMeHayeTcsl NOBTOPUTb COOTBETCTBYIOLLYIO TEOPULO MO y4ebHukam
WM KOHCMNEKTY, 3anmncaHHOMY Ha TEKLNOHHbIX 3aHATMSAX, MPOCMOTPETb OCHOBHbIE DOPMYJbl U 3aKOHbI
B JAHHbIX METOAMYECKNX YKA3aHUSX, NPUMEPbI peleHnst 3aaa4, PACCMOTPEHHBIX Ha NPaKTUYECKNX
3aHATUSX.

2. MpucTynas kK pelweHnto 3aaaHmnsl, HeobxoaMMO KpaTKo 3anuncatb ero ycnosue, n (ecnu
Heobx04MMO) coenatb pUCYHOK. PelleHne cHavana cnenyeT ocylwecTBuTb B oblem Buae (B
6yKBEHHbIX 0603HAYEHUSIX), NONYYNTb PACHETHYIO DOPMYNY 1 3aTeM NPOM3BECTN YNCNEHHBIA pacyeT B
envHuuax CW. Tlocne aToro Hy>XKHO CPaBHUTL MOMNYYEHHbIA OTBET C BapruaHTamy oTeeTta. Ecnm oTBeThl
He coBnanu, To HeobxoaMMOo NpPoaHaNM3NPoBaTh PELEHNEe 3a0aHusl, yTOYHUTb NPaBUbHOCTb
BblOpaHHbIX (DOPMYN 1 3aKOHOB, @ 3aTEM UCMPABUTbL OWKNOKN.

3. Ob6s13aTeNbHO BbIMNONHEHME OOMAaWHUX NPAKTUYECKNX 3a4aHWA AN YCNeWHoro NpoxXoXaeHus
TECTMPOBAHUS U HANUCAHWS MUCbMEHHBIX (KOHTPOJbHBIX PaboT).

MoaroToBka K aK3ameHy (3a4eTy)

1. O3HaKoMNTbLCS C NepeYyHEM BOMPOCOB A/15 3a4eTa

2. BHMMaTenbHO nNpo4YmTaTth U OCMBICNINTL PEKOMEHAOBAHHYO NUTEPATYpPyY, KOHCNEKT Nekumii. BelyunTb
BCE oM3M4eckne oopmysbl MO NPONAEHHBIM TEMaM

3. 3ayet no cmsrke NPOXOANT B MUCbMEHHO ChOPME 1 OONXKEH comepXaTb:

- onpeneneHne OCHOBHbBIX OU3NYECKMX BEMTMYMH (B aHANIMTUYECKOIN 1 TEKCTOBOW chopMe);

- NSl BEKTOPHbIX BEIMYMH OOMXKHbl ObiTb ONpeaeneHbl Kak Moayfb, Tak ¥ HanpasneHue;
-CbOpMyNMPOBKY OCHOBHbIX 3aKOHOB COU3MKM (B aHANIMTUYECKOA N TEKCTOBOW OOpPME); MPU 9TOM
Heobx0OUMO OaTb onpeneneHne uUanNYeckx BENNYNH, BXOOSWMX B OOPMYNMPOBKY 3aKOHA; PUCYHOK,
MOSICHAIOWMIA OTBET HA BOMPOC

4. PeweHune 3aa4y cHavana cnenyet ocylwecTBuTb B 0bwem Buae (B 6yKBeHHbIX 0603HaYEHUSIX),
MONY4YNTb pacyeTHyo OOpMyNy 1 3aTEM NMPOMI3BECTM YMCNEHHbIV pacyeT B eanHunuax CU.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3ayet 1. O3HaKOMMTbCS C NEpPeYHeM BOMPOCOB ANsi 3aYeTa

2. BHMMaTenbHO NpoYMTaTh Y OCMBICIIUTb PEKOMEHOBaHHY0 NTepaTypy, KOHCMEKT NeKuuii. BolyunTb
BCE (pr3n4eckne PopMysbl Mo NPORLEHHEIM TEMaM

3. 3ayeT no or3unke NPOXOAUT B NMCbMEHHON (DOPME U [ONXEH comepXaTb:

- onpeneneHne OCHOBHbIX (OU3NYECKMX BENVYUH (B aHANUTUYECKOR 1 TEKCTOBO (hopMe);

- OJ1s BEKTOPHbIX BEMIMYUH LONXHbI ObITh ONpefeneHsbl Kak MoLynb, Tak Y HarnpaeneHue;
-gPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3UKI (B aHAIMTUHECKON 1 TEKCTOBOI DopMe); Npu 3TOM
HeobxoOMMO oaTh onpeneneHne U3NYECKNX BEUYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHA; PUCYHOK,
MOSICHSIIOLWMIA OTBET HA BOMPOC

4. PeweHrvie 3a8ay cHa4ana crnefyeT ocylecTBuTb B obuem Buae (B BykBeHHbIX 0603HaYeHNsX),
MONy4nTb PacYETHYO POPMYIy 11 3aTEM MPOU3BECTM YNCNEHHBI pacyeT B eauHuuax CU.

9K3aMeH 1. O3HaKOMMTbCS C NEPEYHEM BOMPOCOB AN 9K3aMeHa

2. BHMMaTenbHO NpoYnTaTth 1 OCMBICIIUTb PEKOMEHLOBAHHYIO NUTEPATYPY, KOHCNEKT NEKUUiA. BolyunTb
BCe om3nyeckne oopmysibl MO NPONOEHHBIM TEMaM

3. 9k3aMeH Mo hU3rke NPOXoaMT B MUCbMEHHOI CPOPME 1 AONXEH CopepXatb:

- onpeneneHne OCHOBHBIX (OU3NYECKMX BENWYMH (B aHANUTUYECKOR 1 TEKCTOBOI (DOpME);

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONpPefeneHbl Kak MoLyfb, Tak ¥ HarpaBneHue;
-GPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PU3UKM (B aHANUTUYECKON 1 TEKCTOBOI CPOpME); Npr 3TOM
HeobxooMMO fath ornpeneneHne hU3NHECKMNX BENUYMH, BXOASAWMUX B (OOPMYNNPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMI OTBET Ha BONPOC

4. PelleHvie 3aa4 cHavana cnefyeT ocywecTBmTb B 0bueM Buae (B BykBEHHbIX 0603HAYEHNAX),
MONY4YUTb PACYETHYIO POPMYINY 1 3aTEM MPOU3BECTM YNCNEHHBIA pacyeT B eguHuuax CU.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/OYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrnedeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMme AUCLMNNNHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbSl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYeHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep v npuHTEp ON15 pacnedaTky pa3naaToyHbIX MaTepuanos.
MynbTuMeguiiHas ayoutopums.

KomnbioTepHbIii knacc.

CneuvannsmposaHHas nabopaTopus.

12, Cpeﬂ,CTBa apgantauumumv npenopgasaHusl oguCcUNNMNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE MPUMEHSIOTCS Cnepylowmne MeToAbl U TexHonoruv, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /11 er0 BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX NoMb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- co3gaHne BO3MOXHOCTEN ansi 06y4atolmMXcs BOCNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yanbHO, C HAPYLWEHUSIMU 3PeHNs -
aynnanbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusaMu ®IFOC BO u yuebHbiM nnaHoM no HanpasneHuo 08.03.01
"CTpoutenbcTeo” 1 NPOdOUAI0 NOAroToBKM "MNPOMBbIWAEHHOE 1 rPaXhaHCKoe CTPOUTENbCTBO".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 23 u3s 25. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma gucumnnnuHbl "®usmka”; 08.03.01 "CtpoutenscTeo”.

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 08.03.01 - CTponTenbCTBO

Mpodpunb noaroToBkmM: MPOMbIWNEHHOE U rpaxXAaHCKOe CTPOUTENbCTBO
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2017

OcHoBHas nuTeparypa:

1. Casenbes W. B. Kypc 0bwein ouanku [TekcT] = A Course in general pfysics. T. 1, MexaHvka. MonekynsipHas gousmka:
B 3-x Tomax / W. B. CaBenbes. - CaHkT-MeTepbypr: MNaHb, 2011. - 432 ¢.(100 2k3.).

2. CaBenbes W. B. Kypc obweit gousmkn [TekcT]. T.2: SnekTpmyecTBo 1 MarHetnaM. BonHbl. Ontuka. - 10-e u3g., cTep.. -
CN6. : NaHb, 2008. - 496 c. : un. - (Y4ebHukn ons By3os. Cneu. nut.). - ISBN 978-5-8114-0631-9.(31 ak3.).

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. Caeenbes. - CaHkT-lNeTepbypr:
NaHb, 2008. - 320 c.(99 2k3.).

4. KanH K. B. Kypc 0bwelt donanku [SnekTpoHHbIN pecypc] : yuebHoe nocobue / K. b. KaHH. - Mocksa: OO0 'KYPC',
2014. - 360 c. - ISBN 978-5-905554-47-6. - Pexum pgocrtyna: http://znanium.com/go.php?id=443435

5. DemunpayeHko B. V. dunsurka [OnekTpoHHbIl pecypc] : yuebHuk / B. . Oemunayerko, U. B. OemnayeHko. - 6-e nsg.,
nepepab. n gon. - Mocksa: UH®PA-M, 2016. - 581 c. - ISBN:978-5-16-010079-1. - Pexum gocTtyna:
http://znanium.com/bookread2.php?book=469821.

JononHutenbHas nuteparypa:

1. BacpuH [. b. ®duswuka [TekcT] : yuebHoe nocobue : [B 2 yacTax] / O. b. BaduH. - 2-e nag., non. - KasaHb : 3g-8o
MOwUH PT, 2011. - Y. 2. - 460 c. : un. - bubnuorp.: c. 432. - MNpexaM. ykaa.: c. 445-459. - Mpwun.: c. 432-444. - Pek. MO. - B
nep. - ISBN 978-5-4233-0032-6.(100 ak3.).

2. BacpuH 0. B. dusnka [TekcTt] yueb. nocobue ons cTyn. nHxeHepHbix cneu./ [. b. BaguH. - 2-e usg., gon.. - KasaHsb :
WN3p-8o MOuWH PT, 2010. - Y. I. - 316 ¢. : un. - Bubnuorp.: c. 300. - ISBN 978-5-4233-0033-5. (100 ak3.).

3. Bpybnesckas . B. ®usvka. Mpaktukym [SnekTpoHHbIA pecypc]: yuebHoe nocobue / I'. B. Bpybnesckas, . 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

4. Opabosuy K. H. durauka [OnektpoHHbiii pecypc] / K. H. Opabosuy, B. A. Makapos. - Mocksa: duamatnut, 2010. - 539
c. - ISBN 978-5-9221-0652-8. - Pexxum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

5. NnblowoHok A. B. ®uanka [SnekTpoHHbI pecypc]: yuebHoe nocobue / A. B. VnbtowoHok, M. B. Actaxos, W. A.
"oH4apeHko. - Mockea : MIH®PA-M, 2013. - 600 c. - (Boicwee obpasosaHue). - ISBN 978-5-16-006556-4. - Pexum
noctyna: http://znanium.com/go.php?id=397226

6. KysHeuos C. N. Kypc cdomsnkn ¢ npumepamm pelweHus 3anad. 'drsnka KoHAEHCUPOBAHHOIO COCTOSAHMS'
[SnekTpoHHbI pecypc] : y4ebHoe nocobue / C. N. KysHeuos, H. A. TumueHko. - ToMck: HaunoHanbHbIi
nccnenosatenbCckuii ToMCKuiA nonnTexHuydeckuii yHnesepcutet, 2011. - 47 c. - Pexum pgoctyna:
http://znanium.com/go.php?id=417650
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

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

Hanpasnenue nogrotosku: 08.03.01 - CTponTenbCTBO

Mpodpmnb noaroTosku: MPOMbIWAEHHOE W FPaXaaHCKOe CTPOUTENbCTBO
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm 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 HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns 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-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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