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Mporpamma omcuunnmHel "®unsmka”; 08.05.01 "CTponTenbCTBO YHUKANBHBIX 34aHWIA U COOPYXEHWNIA".

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 omcuunnmHel "®unsmka”; 08.05.01 "CTponTenbCTBO YHUKANBHBIX 34aHWIA U COOPYXEHWNIA".

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
OrK-7 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 TeopeTundeckmne n akcnepunMeHTasibHble pe3ynbTaTbl B obnactu (pyHOaMeHTanbHbIX pa3nenos Pusnku:
MeXaHWKKn, TepMoaonHaMnUkKn, aNnekTpoaonHaMmkKm, onTukn, KBaHTOBOW dusunkn ang obnapaHusi cnocobHOCTbIO K
camoopraHmsadunm n caMoo6pa303aH|/|ro;

- TEOPETNYECKME OCHOBbI, 3aKOHbI, MaTEMaTUYECKME YPABHEHUS (OU3NKK, CNIOCobbl 06paboTkun aKcneprMeHTanbHbIX
JaHHbIX, NO3BONSAOWME BbISIBUTb €CTECTBEHHOHAYYHYIO CYLWHOCTb NMPO6NEM, BO3HMKAIOWMX B X0
NPOgECCHOHANBHON AESTENBHOCTY, MPUBNEKAS A5 UX PELLEeHNs COOTBETCTBYIOWMIA (PN3UKO-MATEMATUHECKUN
annapar.

JonxeH ymeTb:

- manaratb ¥ KpUTUYECKN aHanmanposaTtb 6a30Byto 06WePU3NYECKYO NHEPOPMALIMIO MPU PELLeHN NPaKTUYECKUX
3ajay 3eMneycTponcTBa Ans LOCTUXEHUS CNOCOBHOCTM K camoopraHm3aumm 1 camoobpasoBaHuio;

- BbISIBUTb €CTECTBEHHOHAY4HYH CYLHOCTb NPOoBHieM, BO3HUKAOWMX B XO4€ NPOYECCUMOHANBHON NeSATENbHOCTH,
npuBnekas 4ns Ux peleHns COOTBETCTBYIOWMI (OU3MKO-MaTeMaTNYeCckuii annapar.

JonxeH Bnanetb:

- HaBblKaMIN 3KCNepmnMeHTalbHbIX nccnenoBaHnin u pelweHna n3nko-maTtemMaTnyeckux 3anay c Lenbto pa3sntus
cnocobHoCcTn K camoopraHmn3aumm n CaMOO6pa3OBaHI/IIO;

- 9KCMEePVMEHTaNbHBIMW HABbIKAMM NPaKTUYECKOr0O NCMNONb30BaHNS (ON3NYECKON N3MEPUTENBHOM annaparypsl,
MeTogamm om3nko-MaTeMaTYECKMX PAcHETOB, MO3BONSIOWMMM BbISIBUTb €CTECTBEHHOHAYYHYIO CYLHOCTb NPo6neMm,
BO3HMKAIOWMX B X0€ NPOPeCCUOHaNbHOM AEATENBHOCTA, MPUBNEKAS LS UX PELEHNS COOTBETCTBYIOWNIA
hV3MKO-MATEMATUYECKNI annapar.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:

- NIPUMEHATDb HaBblkKn 3KcnepmmeHTaan0|7| pa6OTbI, NCMNosib30BaHUa on3nyeckmnx 3aKoHOB, METO00B aHanv3a B
npouecce camoopraHmnsaumm n CaM006pa3OBaHVI$I;

- MPUMEHSITb HaBblKy PaboTbl C COBPEMEHHOW (PU3NYECKON 3KCNepUMEHTaNbHOM annapaTypoi C LeNblo BbiSBATb
€CTEeCTBEHHOHAYYHYIO CYWHOCTb NPo6NeM, BO3HMKAMOLWYMX B X0 NPOECCHOHaNbHOM AESTENbHOCTY, MpUBReKas ons
UX peLleHnsl COOTBETCTBYIOLWMA (OU3MKO-MaTeMaTMYeckuii annapar.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.6.8 ducumnnuHbl (Mogynn)" OCHOBHOM NpodheCcCuoHanbHow
obpazosatenbHol nporpammbl 08.05.01 "CTponTeNbCTBO YHUKANBHBIX 34aHUI 1 COOPYXeHW (CTPOUTENLCTBO
aBTOMarucTpanei, aspoapoMOoB 1 CreumanbHbIX COOPYXEHUIA)" 1 0THocKTCs K 6a30Boit (0blwenpodeccroHanbHom)
yacTu.

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

3. O6bem gucuMnavHbl (MOAYNS) B 3a4€THbIX eAUHMLAX C yKa3aHUeM KONMYeCcTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHY0 paboTy obyualoLmxcs ¢ npenogasarenem (No BUAam yuebHbIX 3aHATUN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpynoeMKOCTb AUCUMNAUHBI cocTaensieT 10 3a4eTHbIx(ble) eanHuL(bl) Ha 360 Yaca(os).

KoHTtakTHasi paboTa - 140 yaca(oB), B TOM Yncne nekumm - 52 yaca(oB), npakTuieckne 3aHaTms - 52 yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).
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CamocTositenbHas pabota - 184 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMMUHBIL: 3a4eT BO 2 CEMECTPE; 9K3aMeH B 3 ceMecTpe.

4. CopepxaHue AUCLUNANHBI (MOAYNS), CTPYKTYpPUpOBaHHOE No TeMaM (pa3paenam) ¢ ykadaHMeM OTBeAEHHOro Ha
HUX KONMYeCTBa aKkageMU4yeckux 4acoB U BUAOB yYe6HbIX 3aHATUIA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl u yacbl
KOHTaKTHOM paboThbl,
Pa3penbl aMcuunivHbl / X TPYDOEMKOCTb CamocTtosiTenbHas
N Momyns Cemectp (B yacax) pa6ota
MpakTuyeckuellabopaTtopHble
flekuun 3aHATUSA paboTbl
Tema 1. Pusnyeckne oCHoOBbI
1.[MexaHukn. MexaHuyeckume konebaHmns 2 6 6 0 20
1 BOJHbI.
Tema 2. MonekynspHas pmamku u
2. TepMOOUHaMuKa. 2 4 4 0 10
Tema 3. OnekTpocTaTmka un
s 3NEeKTPMUYECKUA TOK. 2 6 6 0 10
Tema 4. OnekTpognHamumka.
4.|9nekTpomMarHuTHble konebaHus u 3 10 10 10 36
BOJIHbI.
5 Tema 5. BonHoBas 1 kBaHTOBas 3 10 10 10 36
‘lonTurka.
Tema 6. OcHOBbI KBAHTOBOW
6. MEXAHUKIL. 3 10 10 10 36
Tema 7. dnanka atoma, aTOMHOroO
7. anpa v 9NeMeHTapHbIX YacTuL. 3 6 6 6 36
NToro 52 52 36 184

4.2 CopepxaHue AUCUUMIUHLI (MOBYNS)
Tema 1. ®uanuyeckme oCHOBbI MexaHUKU. MexaHuueckue KonebaHus U BOJHbI.
OCHOBbI KUHEMATWKM

KnHemaTnka noctynatenbHOro ABUXeHUs (MatepuanbHas To4ka, cuctema oTcyéTa, TpaekTopus ABUXEHNS, CKOPOCTb,
nepemMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka spaliarenbHoro Asnxenus (yrnoeas
CKOPOCTb, YrNOBOE YCKOPEHWe, CBS3b MeXy YroBOW U TIMHENHON CKOPOCTAMU, paBHOMEPEMEHHOE BpalueHne
mMaTepuanbHON TOUKMN).

OCHOBbI AMHaAMUKN

| 3akoH HbloTOHA, MHepumanbHas cuctema otcyéta. |l 3akoH HbloToHa, cuna, macca, umnynsc. 11l 3akoH HbioToHa.
LleHTp Macc, cKopocTb M YCKOPEHME LieHTpa Macc.

3aKoHbI COXpaHeHnsd B MeXaHUKe

MexaHunuyeckas pabota. KoHcepBaTUBHbIE CWIlbl, MOTEHUMANbHAs aHeprus Tena. CBsS3b MEXAY CUM0I 1 NoTeHUManbHOM
aHeprueli. OQHOPOAOHOCTE BpeMeHW. 3aKoH COXpaHeHNs MONHOM MexaHn4yeckol aHeprun. OaHOPOLHOCTb
npocTpaHcTBa. 3aKOH COXPaHeHWsl MMMNY/bca MEXaHN4YeCKOl CUCTEMBI.

MexaHvika TBEépOoro Tena

MomeHT cunbl. MoMeHT nmnynbca. KnuHetudeckas sHeprus spaleHns. MomeHT nHepuun. Teopema LTtenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKW BpalaTenbHOro ABUXEHNS TBEPAOro Tena. MI30TponHOCTb NPOCTPaHCTBa. 3aKOH
COXpaHeHns MOMeHTa uMnynbcea.

PensatmneBucrckas mexaHumka

2 noctynata CTO. MpeobpasoBaHne JTopeHua 1 CneacTBns U3 HEro: 3ameieHne BPeMeHU, CoKpaweHne 4IMHbl. 3aKoH
cnoxerus ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

MexaHunyeckume konebaHmsa v BOMHbI
MexaHuyeckune konebaHuns

CeoboAHble rapMoHUYeckue HesaTyxatowme konebaHmsi. CnoxeHve rapMoHmyeckmx konebaHuii. CBo6oaHble
3aryxatouine konebaHus. BoiHyxaeHHble konebaHus. Pe3oHaHc.

MexaHn4eckune BOHbI
XapakTepuctukun MexaHu4eckmnx BosH. BonHoBoe ypaBHeHue. [noTHOCTb aHeprun. NMnoTHOCTL NOTOKa 3Hepruu.
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Tema 2. MonekynsipHas ¢cou3ukv n TepMmoanHammka.
MonekynspHo-knHeTnydeckas teopmsa (MKT) noeanbHoro rasa

OcHogHble nonoxexns MKT. OcHoBHoe ypaBHeHne MKT noeanbHoro rasa. YpaBHeHWe COCTOSHUS naeanbHOro rasa.
duanyeckunii cMbicn Temnepatyphbl. SiBneHust nepeHoca. CpeaHss onnHa csobonHoro npobera monekyn.

®dyHKuMKM pacnpeneneHus Makcsenna n bonbumaHa

Pacnpegnenexune monekyn no ckopoctsaMm. PyHkuma pacnpeneneHms Makcsenna. bapometpuyeckas coopmyna.
Pacnpegnenexune monekyn no sHeprusm. dopmyna bonbumaHa.

OcHOoBbI TEPMOANHAMUKM

| Hauano TepMoanHammku. PaboTa rasa. TennoémkocTtb raza. CteneHn ceoboapbl Monekyn. AgnabaTunyeckuii npoLecc.
Kpyroeoii npouecc (umkn). HeobpaTtumble npouecckl. dHTponus. |l Hayano TepMoanHaMUKW.

Tema 3. dnekTpocTaTvka U 3NeKTPUYECKUNA TOK.

OnekTpuyeckoe none B Bakyyme

CBoiicTBa anekTpuyeckoro 3apsifa. 3akoH KynoHa. Hanpsixx&HHocTb, noteHuman. Pabota anekTpocTaTMyeckoro nons.
Linpkynauns sektopa . Teopema Maycca B Bakyyme. KoHaeHcartop. MNpoBoaHuMKuN.

SﬂeKTpVI'-IeCKOG rnone B BellecTee

MonsipHble 1 HenonsipHble AMANEKTPUKN, MX nonsipuaaums. MNMonspusoBaHHocTb. Teopema aycca anst onanekTpuka.
ONEeKTPOEMKOCTb. DHEPrUst aNEeKTPUYECKOro nonsi.

MoCTOAHHbBIN 3NEKTPUYECKUIA TOK

Cwvna 1 nnoTHOCTb ToKa. 3.4.C. UCTOYHMKA Toka. HanpsxeHune Ha yyactke 1-2. 3akoHbl OMa ons 0gHOPOAHOrOo U
HEOQHOPOAHOr0 Yy4acTKOB B MHTErpanbHOn 1 amddpepeHumansHoi goopmax. 3akoH Ixoynsa-NeHua. MNpasuna
Kunpxrogoa. 9nektpuyeckmne TokM B XMIOKOCTSX, ra3ax, B BaKyyme.

Tema 4. 3nekTpoavHaMMKa. ANEeKTPOMarHuTHble KonebaHus U BOMHbI.

OnekTpoanHammka

MarHuTHoe none B BaKyyme

WHoykums marHntHoro nong. Cuna Amnepa. MarHuTHbIn MomeHT. 3akoH buo-Casapa-/lannaca. Lnpkynsauus sektopa .
Cuna IlopeHua. [1BnxeHue 3apsna B MarHUTHOM none. MarHutHelid noTok. Teopema Maycca. Pabota marHutHoro nons.
OnekTpomarHuTHas nHaykums. Npaswno NleHua. 3akoH Papanes. MHoyktmeHoCTb. CaMoMHAayKUnS.

MarHuTHoe none B BelLeCTBe.

MarHeTtukn. HanpsixeHHOCTb MarHMTHOro nons. Linpkynsauus sektopa
MNMpupona marHeTnama. PeppomMarHeTukn. SHePrns MarHMTHOro Nons.
OcHOoBbI TEOPUM ANEKTPOMArHUTHOrO NOAS.

Buxpesoe anektpuyeckoe none. Tok cMeweHns. YpasHeHns Makceenna B MHTErpanbHON u gudbdpepeHLumansHOn
doopmax, nx u3nyecKnim CMbICH.

OnekTpomarHuTHble konebaHuns 1 BOMHbI

OnekTpoMarHuTHble konebaHus

Hezatyxatowwne konebanus. 3atyxatowme konebaHns. BoiHyxaeHHble anekTpuyeckne konebaHus. PesoHaHc Toka.
OneKTPOMarH1THbIE BOJHbI

BonHoBoe ypaBHeHve ans 1 . CKOpoCTb pacnpocTpaHeHns SNeKTpoMarHnTHbIX BOMH. CBOMCTBA SN1eKTPOMarHUTHbIX
BONH. lllkana anekTpoMarHUTHbIX BOJH.

Hezatyxatowwne konebanus. 3atyxatowme konebaHns. BoiHyxaeHHble anekTpuyeckne konebaHus. PesoHaHc Toka.
OneKTPOMarH1THbIE BOJHbI

BonHoBoe ypasHeHve ans n . CKOpoCcTb pacnpocTpaHeHWs 9NeKTpoMarHnTHbIX BOMH. CBOWCTBA SN1EKTPOMarHUTHbIX
BO/H. llkana anekTpoMarHUTHbIX BOJH.

Tema 5. BonHoBas u KBaHTOBas ONTUKa.

BonHoBas n kBaHTOBas onTMKa

NHTepdepeHumns ceeta

KorepeHTHOCTb CBETOBbLIX BOSH. YCNOBMS MakCUMyMa 1 MUHUMyMa HTepdpepeHunmn. IHTepdepeHumns ceeTta oT
pas3nnyHbix 06 bEKTOB.

Ouppakung ceeta

MpvHumn MoireHca-dperens. Meton 30H PpeHens. dundpakuum dpeHens n GpayHrodepa OT pa3nuyHbIX 06 bEKTOB.
PaccesHue cserta.

Monspusauns n ancnepcms ceeta

EcTecTBeHHbI 1 NONsipu3oBaHHbIi ceeT. 3akoH Mantoca. 3akoH bprocTepa. [BoliHoe nydenpenomneHue. ducnepcust
cBeTa. ANeKTPoHHas Teopus AMCnepcum ceeTa.

Tennosoe nanyyeHune
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XapakTepucTukn TennoBoro nanyvyeHns. 3akoHbl Knpxroga, CtedpaHa-bonbumana, BuHa. T'unoTesa MNnaHka. dopmyna
MnaHka. OnTuyeckas NUpoMeTpums.

doToadpekT. dhdekT KomntoHa. [laBneHne ceeTa

3akoHbl BHeWwHero gpotoadodoekTa. YpaBHeHne SnHwTelHa ana gpotoadodoekTa. NpumeHeHms dotoadodgoekTa. ekt
KomnTtoHa. Macca n umnynsc cootoHa. JasneHue ceeta. OnbiT Jlebenesa.

Tema 6. OCHOBbI KBaHTOBOW MeXaHMUKMW.
OCHOBHbIe NONOXEHNS KBAHTOBOW MEXaHUKN

vnotesa ne-bpoiins. CooTHoweHne HeonpeaenéHHocTen NeiiseHbepra. BonHoBas doyHKLUMS 1 ee CTaTUCTUYECKMIA
cmbicn. Obwee ypaBHeHue LWpenuHrepa. YpaeHerue LpeauHrepa onst cTauMoHapHbIX COCTOSIHWA. [BUXeHne
cB00OHOM YacTuLbl. HacTua B 04HOMEPHO NoTeHUManbHom ame. MpoxoXaeHre YacTuLlbl CKBO3b MOTEHUMANbHbI
6apbep, TYHHENbHbIA 3gdpeKT. [apMOHNYECKMA OCLUMNNATOP B KBAHTOBO MeXaHuKe.

Tema 7. Pusuka atoma, aTOMHOro siopa n AneMeHTapHbIX YacTtuul.

Moctynatel Bopa. OnbiT ®paHka u Nepua. ATom Bogopoa no bopy: ctaunoHapHble opbuTbl, 3HEPrus, CReKTp
n3nyyeHns. AToOM BOLOPOAA B KBAHTOBOW MeXaHuKke: KBAHTOBbIE YMCa, CNEKTP U3fyYyeHus, npasunna otbéopa, CrvH
aneKkTpoHa. ®epMunoHbl 1 6030HbI. MpuHuMn Maynu. MNepuoanyeckas cuctema anemeHToB MeHaeneesa.

Anpo atoma

XapaKTepI/ICTI/IKI/I a4pa. SHepFI/Iﬂ CBA3M agpa. Mogoenn a4pa. PannoakTtmeHoe nany4yeHme mn ero snabl. Peakuun
neneHna n cCMHTe3a sa4ep.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSAITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucUUInInHe (MOAYIH0)

CamocTtosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWIo U NpU METOANYECKOM PYKOBOLACTBE Npernoasartens,
HO 6e3 ero HeNocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BK/IOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTAENbHbIX TEM (Pasfenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavMBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi camocTosiTenbHoM paboTtbl 0byyatolmecs YnuTaoT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BbINOMHSOT 3a4aHNs, HanpaBneHHble Ha 3aKpeneHne
3HaHW 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSITCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO ANCLMIINHE.
OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMATUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNeKTPOHHLIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIoYas:

Mopsnok opraHM3aummn 1 OCyLecTBAEHNS 0Opa3oBaTeNbHON AeATENbHOCTM NO 06pasoBaTebHbLIM NPOrpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 ropa Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICIIMX Y4EOHbIX 3aBeaeHMN"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

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

NokanbHble HopMaTtueHbIe akThl KasaHckoro (IMpuBonXcKoro) goeiepanbHoro yHuBepcureTa

LuncTtaHumoHHoe obpasoBaHne KPY. dunsmka. BonHoBasi n kBaHToBas ontuka. OCHOBbI KBAHTOBOWM MexaHuku. dPuanka
artoma v TBepaoro Tena. Pusmka sapa v sanemeHTapHbix Yyactuu. Astop SOP: WanxynnuHa P.M. -
https://edu.kpfu.ru/course/view.php?id=2170

JuncTaHumoHHoe obpasoBaHme KDY. dunsmka. Hactb 1. JIeKUMOHHBIR Kypc no aucumnnuHe "®dusmka". Yactb 1.
MexaHuka. MonekynapHas domauka n tepmoguHammka. Astopbl OP: KOHycos H.B., Capsapos ®.C. -
https://edu.kpfu.ru/course/view.php?id=2047

OuctaHunoHHoe obpasoBaHue KPY. duanka. yactb 2. dnekTpoctaTmka. DNekKTpryecknii Tok. dnekTpoanHammka.
AsTtopbl B0P: tOHycos H.B., CtpawnHcknin Y.C. - https://edu.kpfu.ru/course/view.php?id=2162

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyHlO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHWeM 3TanoB UX oopMMpPOBaHMS B NpOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U OOPM KOHTPOJISi UX OCBOEHMUS

dopmMa KoHTpons OueHunBaeMblie
KOMMeTeHLUn

dran Tembl (pa3nenbl) AUCLUUMIIUHDBI

CemecTp 2
TeKyLL Ui KOHTPOIIb

1. ®unsnyeckmne ocHOBbI MexaHukK. MexaHundyeckune konebaHus un

BOJHbI.
1 |[Tectvposanme OK-7,, OfK-7 2. MonekynsipHasi (ou3nkn 1 TepMoAMHAMYKA.

3. AnekTpocTaTUKa 1 aNEKTPUYECKNA TOK.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 6 13 23. EEl YHH
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bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

1. ®u3nyeckne 0CHOBbI MexaHUKn. MexaHnyeckune konebaHns n
5 |MMcbmenHas pabota|, - _OMK-7 BOJIHbI.

2. MonekynspHas usvkm n TepMoanHamMmKa.
3. OnekTpocTaTuKa 1 aNeKTPUYECKMin TOK.

1. ®dunsnyeckmne ocHOBbI MexaHuku. MexaHundyeckune konebaHus un

BOJHbI.
3 |Konnokauym ONK-7,, OK-7 2. MonekynsipHasi ousvki 1 TepMoaMHaMuKa.

3. SﬂeKTDOCTaTI/IKa n aﬂeKTpVILIeCKI/IIZ TOK.

3auer OK-7, OlNK-7

CemecTp 3
TeKyLLMI KOHTPO/Tb

. aﬂeKTpO,D,I/IHaMI/IKa. aﬂeKTpOMaFHI/ITHbIe konebaHus 1 BOJMHbI.
. BonHoBas 1 kBaHTOBas ontuka.

. OCHOBbI KBAHTOBOI MEXaHUKN.

. dn3nka atoma, aTOMHOro Aa0pa N 3NeMeHTapHbIX YaCTULl.

. SﬂeKTpO,IJ,VIHaMMKa. aﬂeKTpOMaFHI/ITHbIe KonebaHus 1 BONHbI.
. BonHoBas n kBaHTOBas onTmka.

. OCHOBbI KBAHTOBOI MEXaHWKN.

. ®n3nka atoma, aTOMHOro a0pa  aneMeHTapHbIX 4YacTull.

. aﬂeKTpO,EI,I/IHaMI/IKa. aﬂeKTpOMaFHI/ITHbIe konebaHus 1 BOMHbI.
. BonHoBas 1 kBaHTOBas ontumka.
. OCHOBbI KBAHTOBOI MEXaHUKN.

NabopatopHble
1 paBoTb OK-7 , OlNK-7

2 [TectuposaHue OK-7, OINK-7

3 [Konnoksuym Ork-7 , OK-7

OO INOOTA|INO O A

SKk3aMeH OK-7, OlnK-7

6.2 OnucaHne nokasaTteneun n Kputepues oueHuBaHus KOMMeTeHLUM i Ha pa3nuyHbIX 3Tanax ux coopMmpoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
®Popma OL,€HNBaHUs 3ran
KOHTpOns
OTnn4YHO XopoLuo Y nosn. Heyn.
CemecTp 2
TekyLLUA KOHTPONb
TecTnpoBaHue [(86% npaBusibHbIX Ot171% 00 85 % Ot 56% 00 70% 55% npaBubHbIX
otBeTOB 1 Honee. npaBuNibHbIX OTBETOB.  |MPaBWbHbIX OTBETOB. |[OTBETOB U MEHEE. 1

lNMncbmeHHas rlpaBI/IJ'IbHO BbINOJTHEHbI ﬂpanmbHo BbINONHEHa [3anaHns BbiNOHEHDI 3afaHuns BbINOMHEHDI

pabota BCE 3aaHus. 6onblas YacTb 6onee 4eM HaMoNoBKHY. [MEHee YeM HanonoBUHY.| 2
MpoaeMoHCTPUPOBaH  [3anaHuiA. MpwvcyTcTByIOT MpoaeMoHCTpUpoBaH
BbICOKUIA YPOBEHb MpwucyTcTByIOT cepbEéaHble oWwmnbKu. HEeYOBNEeTBOPUTENbHbIA
BafleHnsl MaTepranoMm. [HeaHaunTenbHble MNpoOEeMOHCTPUPOBaH  |ypOBEHb BNaLeHUs
MposiBneHbi ownbKm. YOOBNETBOPUTESNbHBI  [MaTepuanom.
NpeBocxoaHble MponEeMOHCTPUPOBaH  |ypOBeHb BlaneHus MposiBneHbi
CnocobHOCTM XOPOLWWNiA YPOBEHb mMartepuanoMm. HeLoCTaTo4Hble
NPUMEHSATb 3HaHWS U [BnaneHust matepranoM. (MposiBneHbl H13KKe cnocobHocTy
YyMEHUS K BbiNonHeHuo |MposiBneHbl cpeiHne  |cnocobHocTH NPUMEHSATb 3HAHUS 1
KOHKPETHbIX 3aAaHunii.  [crnocobHoCTM NMPUMEHSATb 3HAHUS U [yMEHWSI K BbINONIHEHWIO

NPUMEHATb 3HAHUA N YMEHUA K BbINOJIHEHNIO |KOHKPETHbIX 3afaHui.
YMEHUA K BbINONMHEHNIO |KOHKPETHbIX 3a4aHuni.
KOHKPETHbIX 3adaHun.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 7 ns 23. Bl YHH
rlorlyfos
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dopma Kputepum dran
KOHTpONns OLeHUBaHUA
OTnN4YHO Xopoluo Y nosn. Heyn.

Konnokeuym Bbicokuin ypoBeHb CpenHuii ypoBeHb Hwn3kunih yposeHb HeynosnetsopuTenbHbINA
BMnafeHmsa Matepmanom |BnafeHus Matepuanom |BnaLeHus MatepuanoM |ypoBeHb BNageHus 3
no teme. NpesocxonHoe(no Teme. Xopouwee no Teme. MaTepuvasnoMm o Teme.
yMeHue yMeHne YposnetsoputenbHoe (HeymeHue
doopMynnpoBaTtb CBOM  [(POpMynnpoBaTtb CBOW  [yMeHue dopMynnpoBatb CBOU
MbiCnn, obcyxaaTtb Mbicnv, obcyxaatb goopMynMpoBaTtb CBOU  |Mbicnu, obcyXxaaThb
ONCKYCCUOHHbIE ONCKYCCUOHHbIE Mbicnn, obcyxaaTtb ONCKYCCUOHHbIE
nonoxeHus. NpekpacHo|nonoxeHUs. Xopowo  |BUCKYCCUOHHbIE NONOXEHNS.

OCBOEH MOHATUNHbIN OCBOEH MOHATUNHbIN MONOXeHus. MoHATUAHBIM annapat
annapar. annapar. MMOHATUAHBIA annapat  |HEe OCBOEH.
MpooemoHcTpuposaH  |[1pOAEMOHCTPUPOBAH  |OCBOEH YAaCTUYHO. [MpooemMoHcTpupoBaH
BbICOKUI YPOBEHb cpenHuii ypoBEHb MpooemMoHCTpUpoBaH  |HEYLOBNETBOPUTENbHbIN
NoOHMMaHMsa MaTtepuana. [NoHMMaHusa Matepuana. |yooBneTBOpUTENbHbIA  [YPOBEHb NOHUMAHKS
YPOBEHb NOHUMaHMSA MaTepuana.
maTtepuana.
3auteHo He 3auteHo

3auer O6yyatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmincst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Mmatepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
HeobXo4MMOM Onsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MmaTepuana, fonycTun
npeacTosiwen paboTbl Mo creunanbHOCTH, NPVHUMNanbHble OWMBKM B BbIMONHEHN
Crpaswicy C BbIMOMHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
npeaycMOTPEHHbIX MPOrpaMMol AUCLMMAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHme nnm

NPUCTYNUTb MO OKOHYaHUN YHMBEPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
AncumninHe.

Cemectp 3

TeKyL i KOHTPONb

Nab6opatopHble |ObopynoBaHme u O6opynosaHue 1 O6opynosaHue n O6opyLnosaHue n

paboTbl MeToAbl UICNOMb30BaHbl [METOObl MCNONb30BaHbI |METOMbl YACTUYHO MeTobl UCMONb30BaHbI 1
npasuibHO. MNMposBsneHa |B 0OCHOBHOM MPaBuibHO. [ICMONb30BaHbI HenpaBubHO.
npesocxoaHas lMposBneHa xopowas  |npaeunbHo. lNpossneHa |[possneHa
TeopeTnyeckas TeopeTnyeckas yOOBNeTBOpUTENbHAA  |HEey[oBNeTBOPUTENbHAS
noaroToBKa. noaroToBKa. TeopeTnyeckas TeopeTnyeckas
Heobxoonmble HaBblkn  [Heobx0ouMble HaBbIKM  |NOArOTOBKA. noaroToBka.

W YMEHWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoamMMblie HABbIKY
0CBOeHbl. Pesynbrar OCBO€EHbI. PesynbTat N YMEHNS 4aCTUYHO N YMEHUNS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
NONHOCTBIO B OCHOBHOM nabopatopHoii paboThl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ YaCTUYHO He COOTBETCTBYeT €€
Luensm. Lensam. COOTBETCTBYET €& uensam.

Lensam.

TecTnpoBaHue [(86% npasBuibHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBusbHbIX
oTBeToB 1 Honee. npasubHbIX OTBETOB.  [MPaBUNbHbIX OTBETOB. |OTBETOB U MEHee. 2

Konnoksuym Bbicokuin ypoBeHb CpenHwnii ypoBeHb Hwn3kui ypoBeHb HeynoenetsopuTeNbHbIA
BMafeHnsa Matepuanom |BnafeHus Matepuanom |BrafeHus MatepmnanoM |ypoBeHb BnageHus 3
no teme. NpesocxonHoe(no Teme. Xopouee no Teme. MaTepuvasnoMm ro Teme.
yMeHve yMeHve YnosnetsoputenbHoe |(HeymeHue
doopMynuMpoBatb CBOM  [(DOpMynnpoBaTtb CBON  [yMeHue doopMynnpoBaTtb CBOU
MbICnn, 06CyXaaTb Mbicnv, obcyxaatb PopMynMpoBaTh CBOM  |MbicnK, 0bcyXaaThb
IVNCKYCCUOHHblE ONCKYCCUOHHbIE Mbicnu, obcyxaaTtb INCKYCCUOHHbIE
nonoxeHus. lNpekpacHo|nonoxeHusl. Xopowo  |BUCKYCCUOHHbIe MONOXEHNSI.

OCBOEH MOHATUNHbIN OCBOEH MOHATUNHbIN NMONOXeHus. MoHaTUAHBIM annapat
annapar. annapar. MMoHSATUAHBIA annapat  |He OCBOEH.
lMponoemoHcTpuposaH  |[1pOAEMOHCTPUPOBAH  |OCBOEH YAaCTUYHO. [MponemoHcTpupoBaH
BbICOKU YPOBEHb cpenHuii ypoBeHb lMpooemMoHCTpUpoBaH |HEYLOBNETBOPUTENbHbIN
NOHUMaHWA Matepuana. [MoHUMaHns matepuana. [yooBneTBOPUTENIbHbLIA  |yPOBEHb MOHUMAHNS
YPOBEHb NOHMMaHWSA MaTepuana.
maTepuvana.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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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. TecTupoBaHue

Tembl 1, 2, 3

1. lMonoxeHne maTepuanbHOM TOYKM B EKAPTOBbLIX KOOPAMHATAX 3a4aH0 YypaBHEHUEM 1 = 4 ex+2t ey+ 2t2 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. MatepranbHas To4ka OBUXETCS NO OKPYXHOCTW paanyca

R= 800 cm c BospacTatoue ckopocTbio V= 2t M/c MNonHoe

YCKOpEHME TOYKM Yepes 72 CeKyHAbl OT Ha4Yana ABUXEHUS YUCNIEHHO PaBHO

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 BpaLasiChb C yrinoBON CKOPOCTBIO w = 4 paf/C N0 OKPY>XXHOCTM pagmnyca S5CM NMeEET yrnoBoe
yCcKopeHue?..

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

4. Vimnynbc Tena maccomn 50. Kr, neTswero co CKopocTbio

.. 720 M/MVH Y1CNEHHO 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 MO OKPYXHOCTK paanyca R= 16 CM ¢ Bo3pacTaloLlert CKOPOCTbo
V= 2t M/c HopmanbHas coctasngiowas cunbl eACTBYIOWEN Ha TeNo Yepes 3..CeKyHObl OT HaYana ABUXEHWUS YUCNEHHO
paBHa?

BAPVAHTbBI OTBETOB: 1) 200H 2) 320H 3) 400H

4) 800H 5) 1600H

6. Ecnu koadpbcpmumeHT TpeHns u=0.3, TO Ha Teno Maccom m = 5kr, ABMXYyLEeecs No HaKNOHHOW nnockocTy nog yrnom 300
K FOPW3OHTY OENCTBYET CMna TPEHNS paBHas NPUMEpPHO?.

BAPVAHTbI OTBETOB: 1)20,4H 2) 15,27H
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3) 12,75H 4) 7,65H 5) 2,25H

7. KoopavnHaTtbl LeHTpa Macc CUCTEMbI YacTuL ¢ Maccamm m1 = 3 kr m2 = 6 kr, n306pakxeHHON Ha PUCYHKE PaBHbI
BAPVAHTbI OTBETOB: 1) 3 2)4

3) 54)65) 2,67 6) 3,33

8. Nmeem Heckonbko Ten 1,2,3,4, HAXOOSWNXCS HA Pa3HOW BbicOTE OT MOBEPXHOCTM 3emnun. Kakue Tena umetot
OOWHAKOBYIO NOTEHLMANbHYIO SHEPru?

BAPVAHTbI OTBETOB: 1)@3 n €2

2) €3 1n €1 3)93 1 €4 4) BCce 5)@1n 92

9. Ecnn noTteHumanbHas sHeprus Tena Ha BbicoTe 5 MeTpoB

OT 3emnu1 paBHa 60X, TO BENNYMHA CUbI TAXECTM, OEACTBYIOWEN Ha TeNo paBHa?

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

10. Ban paguycom 5 cm, maccoii40. kr BpawaeTtcs BOKpyr cBoew ocu. Ecnu cyMmapHbIi MOMEHT BHELLHMX CUN paBeH
4ymcneHHo 2 HM ,TO yrnoBoe yCKOpeHve Bana pasHo?.

BAPNAHTbI OTBETOB: 1) 20 p/c2 2) 40 p/c2 3)60 p/c2

4) 80p/c2 5) 100 p/c2

11. [1Ba ManeHbkux wapa maccamm mi =5 r 1 m2= 55 r 3akpenneHbl Ha TOHKOM HEBECO-
MOM CTepXHe O/imHown 40 cm.

MoMeHT uHepumn cnctembl oTHocuTenbHo ocm OO' paseH?

BAPNAHTbI OTBETOB: 1)36x10-4 krm2

2) 30x10-4 krm2 3)13,2x10-4 krmM2 4) 18,4x10-4 krmM2 5) 64x10-4 krm2

12. Monblii umnuHap Maccoi 10 kr n paguycom ?5¢m katnTtcst 63 NpocKanb3blBaHWs N0 FOPU3OHTANBHON NOBEPXHOCTU
CO cKopoCTbio 72 M/c. OTHOWEHNE ero KUHETUYECKON SHEPrun

NocTynaTenbHOro ABUXEHUS LIeHTPa MacC K KUHETMYECKOM SHEPrM BpaweHUs paBHO?.

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

13. Ecnn vactnua maccoi 100 r konebnetcs no 3akoHy

X=5 cos (15 t+ 1/6) (cM) roe ( X- koopAnHaTa 4acTuubl ), TO BEMYMHA aMNanTy bl yCKOPEHNS YacTulbl paBHa?
BAPNAHTbI 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 prcyHKe Bblle NpeacTaBneH rpadouk 3atyxarowmx konebanuii. MNepuogn konebaHuii paBeH??
BAPVAHTbI OTBETOB:1)13c 2)0,1c 3)4c 4)9,42c 5)1,57¢

15. Ecnu KoopavHarta Jyactuusl maccoi 200r co BpeMeHeM n3MeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cM), TO
[0BPOTHOCTb cUCTEeMbl Binaka K?.

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

16. Ecnu Teno maccoii 200 r coBepluaeT konebaHns B yCTaHOBUBLUEMCS pexXmMe Mo 3aKoHy x=2cos(30t+n/4); (M) To
yacToTa konebaHuii cuctemMbl paBHa?

BAPVAHTbI OTBETOB: 1) 20p/c 2) 3,98 'y 3) 30 p/c

4)3,18Tu5)4,78 My

17. Ecnn uctouHmk konebanwuin ¢ nepronom 0.005 ¢ BbI3bIBAET B BOAE 3BYKOBYHO BOMHY C ANVMHOM BOMHbI 7.175 M, TO
CKOPOCTb 3ByKa B BOAe paBHa?

BAPVAHTbI OTBETOB: 1) 1831 m/c 2) 1738 m/c 3) 1637 m/c

4) 1575 m/c 5) 1435 m/c

18. Ha pucyHke npencrasneHa B OUKCMPOBAaHHbI MOMEHT BPEMEHW 3aBUCUMOCTb CMEeLeHns YacTu, cpedbl §(cm) oT
KoopauHat X(m).

Ecnn yactota konebaHuii pasHa 100 I'u, TO pa3oBas CKOPOCTb BOMHbI 6nm3ka K?.

BAPVAHTbI OTBETOB:1)100 m/c 2)150 m/c 3)200 m/c

4)250 m/c 5)300 m/c

19. YpaBHeHWe Nnockoi BoNHbl B cpeae 6e3 3atyxaHnst UMeeT BUL!

&(X,1)=8 cos(0.5t -1x )cm. BonHOBOE 4ncno pasHo

BAPVAHTbI OTBETOB: 1) 2,5 m-1 2) 2 M-1 3) 1,5 m-1

4) 1 M-15) 0,5 m-1

20. doTOHHASA pakeTa ABUXETCS OTHOCUTENBHO 3eM/IM CO CKOPOCTLIO YncneHHo pasHoi 0.5C . Xon BpemMeHu B pakeTe ¢
TOYKM 3pEeHMst 3eMHOro HabnpaTens samennutcs B .. pas? (C -ckopocTb cBeTa)

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

21. Ecnn B 210 r BelwecTBa conepxmTcs 6 Monew, To MonsipHas macca BellecTsa pasHa??

BAPVAHTbI OTBETOB:1) 31x10-3kr 2) 35x10-3kr 3) 65x10-3kr

4) 23x10-3kr 5) 28x10-3kr

22. MNonbaysicb NpeacTaBneHHbIMU B NPUIOXEHUW dpparMeHTamMmn Tabnuusl MeHaeneesa onpenennts Maccy atoMa
(Monekynbl) H2

BAPVAHTbBI OTBETOB: 1) 0,34x10-26kr 2) 5,32x10-26kr
3) 4,65x10-26kr 4) 4,48x10-26kr 5) 6,64x10-26kr
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23. 1nsi1.2 monei ngeanbHOro rasa cornacHo rpaduky, npeactaBneHHOMy Ha pUCyHKe, NpsiIMoi €3. COOTBETCTBYET
haBrnieHune.

BAPVAHTbI OTBETOB:

1) 16,62x105 NMa 2) 12,46x105 MNa 3) 9,35x105 IMa 4) 6,23x105 lMa 5) 8,31x105 lNa

24. Mpu HopManbHbIX ycnosusix ?3 monst O2 3aHMMaOT 06BEM PABHBIA?..

BAPVAHTbI OTBETOB: 1)11,2n 2) 22,4n 3) 44,8n

4) 67,2n 5) 89,6n

25. NameHeHne Temnepatypbl Ha 50K rasa renns Maccom ?4r N3MeHsSeT ero BHyTPEHHIOK SHEPIUIO Ha... (ra3 cumTatb
naeanbHbIM)

BAPVAHTbI OTBETOB:1) 24,93 Ox 2) 2077,5 Ox

3)12 46,5 1x 4)1038,75 Ox 5) 623,25 Ox

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 Ox

4)7479 Ox 5) 9972 Nx

27. Ecnn monsgpHas TennoemkocTb a3ota pasHa 20.775 Ix/monbK, T0 ero yaenbHas TennoemMkocTb pasHa?
BAPUVAHTbI 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 kOx/(kr K)

28. Ecnun cpenHsas kBagpatmyHas ckopocTb Monekyn npu temnepatype T =300 K paBHa 483 m/c, To aTOT ras”?..
BAPUNAHTbI OTBETOB: 1) Bogopon 2) kucnopoz 3) aproH

4) yrnekucnbli ra3 5) renuii

29. CpenHss onnHa ceoboaHoro npobera Monekyn aproHa npu P=1.05x105 Ma n T = ?300 K paBHa?. (3¢pdeKTUBHbIN
Ovametp monekyn cM. [NpunoxeHue).

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.monel rasa pacumpsTes n3otepmmnyecky ot o6bema V1 = 2 n 1o o6bema V2 = 5.4 n, T0 NpUPOCT SHTPONUM
CUCTEMbI paBeH?..

BAPVAHTbI OTBETOB:1) 41,55 Ox/K 2) 49,86 Ox/K

3) 58,17 Ox/K 4) 66,48 Ox/K 5) 74,79 Ox/K

2. NMnucbmeHHas pabora

Tembl 1, 2, 3

1. K HUTK noaBeleH rpy3 maccoi 1 kr. Haintn HaTsxeHne HUTW, eCn HUTb C rpy30M onyckaTtb C YCKopeHueM 5 M/c.

2. Yemy paBeH MOMEHT MHepuun cTepXkHs Mmaccorn 10 Kr 1 anuHon 3M, Bpallarolerocst OTHOCUTENbHO OCMH,
nepneH4NKynspHON CTEPXHIO N PACMONOXEHHOW Ha PacCTOSHUM 2 M OT OOHOMO U3 KOHLIOB CTEPXHA? CTepXeHb
pacnonoXeH ropuaoHTanbHO.

3. MaxoBuk B BUAE OMCKa HaYMHaeT BpalaTbCs C yrnoBbiM yckopeHuem 0,5 pan/c2u yepes 20 ¢ ero KMHeTnyeckas
aHeprusi ctaHoBUTcst paeHoi 500 L. Kakoi MOMEHT uMnynbca oH npuobpeTtaeT Yepes 15 MUH nocne Havana
OBUXEHNA?

4.Benocvnennct OBMXeTCs o ckopocTbio 10 M/c. Ero 06roHsieT MOTOLMKANCT, ABUXYLUMIACS CO CKOPOCTbIO 54 KM/M.
KakoBa ckopoCTb MOTOLIMKIMCTA OTHOCUTENBbHO BEnocunegucTta?

5. lBe matepmanbHblie TOYKM OBUXYTCS CO CKOPOCTAMU V1 = = 4 M/C 1 v2 = 3 M/C, HaNpaBneHHbIMM NO4 MPSMbIM YTIOM
apyr k gpyry. C Kakoi CKOpOCTbIO yOansaioTCs MatepuanbHble TO4KM apyr oT gpyra? Ha ckonbko nepemectutcs nepsas
TOYKa B CUCTEME KOOPAMHAT, CBA3AHHOM CO BTOPOI TOYKOW, 3a BpeMsa T = 10 ¢?

6. . Kakme 13 npuBeneHHbIX 3aBUCUMOCTE ONUCHIBAIOT paBHOMEpPHOE ABUXeHNe? a) s =2t + 3;6) s = 5t2;B) s = 3t;r) v =
4?t;,n0)v=7,r0es ? nytb, v ? CKOPOCTb, t ? Bpema™.

7. Tpu Tena HpolueHbl Tak: nepeoe ? BHWU3 63 HayanbHOW CKOPOCTW, BTOPOE ? BHWU3 C HaYalbHOWM CKOPOCTbIO, TpeTbe ?
BEPTVKANbHO BBEPX. Tena ABMXYTCS B NOfe CUN TsxXecTu. YTo MOXHO ckasaTtb 06 YCKOPEHUsIX aTux Ten ?
ConpoTusneHve Bo3oyxa He yUnTbIBaThb.

8./13 okHa xene3HoA0poXHOro BaroHa cBoboaHo nanaet Teno. byayTt nn paBHbl Mexay coboi BpeMeHa nafeHus Tena,
BbIYMCNIEHHBIE LS CMyYaeB: a) BaroH HEMOABUXEH, 6) BaroH ABMXETCS C NMOCTOSHHOW CKOPOCTBIO V, B) BArOH ABUXETCS C
NMOCTOSIHHbIM YCKOPEHNEM

9. Kakyto ckopocTb HabupaeT Teno B KOHLE NepBO MUHYTLI CBOOOAHOMO naneHna? ConpoTnBneHNeM Bo3ayxa
npeHebpeyb. YckopeHue cBob0AHOMO NaaeHWs paBHo g.

10. Mo Kak1MM yrnom K ropuM3oHTy crnedyet 6pocutb Teno, 4Tobbl MakcuManbHas BbICoTa NogbeMa paBHsnach s
nanbHocTu ero noneta? ConpoTMBNeHMEM BO3ayxa NpeHebpeyb

3. Konnoksuym

Tembl 1,2, 3

Bonpochbl k konnoksuymy

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

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

3. dunHammka matepuranbHOn To4KN. 3akoHbl HbloToHa.
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4. InHamunka TBepaoro tena. LleHTp macc. 3akoH ABuXeHus LeHTpa macc.

5. PaboTa B MEXaHUKe.

6. KuHeTnyeckas n noteHunanbHas aHepruu.

7. dnHamumka BpaluaTtenbHOro ABUXEHNS TBEPLAOro Tena.

8. MOMEHT cunbl, MOMEHT MMMYNbCa, MOMEHT MHepLUun. KnHetnyeckas sHeprns spallarluerocs rena.

9. 3akoHbI COXpaHeHns (MMMNyNbCca, SHEPTMU, MOMEHTA UMMNYNbCa).

10. OnemeHTbl cneunanbHon Teopun oTHocUTeNbHOCTU. MocTynathl diHwTenHa. MNpeobpasoBaHus koopamHat JlopeHua.

11. OCHOBbI PENATUBMCTCKON ANHAMUKMN.
12. B3anMOCB$I3b MacChl U 3HEPrumn B PENITUBUCTCKON MEXAHUKE.
13. OCHOBHOE ypaBHEHMNE MONEKYNSPHO-KUHETUYECKON TEOPUN (BbIBOL).

14. Yncno cteneHein cBoboabl MOnekysn. 3aKOH paBHOMEPHOro pacnpeneneHunst SHeprum no Ynucnam cteneHer ceobonbl
MOneKkyn.

15. 3akoH pacnpegneneHns Monekyn no CKopocTsM (pacnpeneneHvne Makcsenna).
16. Pacnpenenerve bonbumaHa. bapomeTtpuyeckas dpopmyna.
17. BHyTpeHHsst 3Heprus. TennoTta u pabota B TepMOANHAMUKE.

18. NepBoe Havyano TepMoaVHAMUKN U ero NPYMEHEHWE K pasHbIM NpoLueccam (M30XOPHbIA, N30TePMUYECKNI,
n306apHbiii, agnabaTtHbli).

19. OdbpekTMBHbIN AnameTp. CpenHsas onnHa ceobonHoro npobera Monekyn. Bpems penakcauuu.
20. SlBneHus nepeHoca (amddy3ns, TennonpoBOAHOCTb, BHYTPEHHEE TpeHWe). YpaBHEHNS.
21. Kpyrosbie npouecchl. K.IN.[. Tennosor n xonogunbHon mawwnHbl. Lukn KapHo. K.IM.0. unkna KapHo (BbiBoA).

22. OHTponus. CeoicTea aHTponun. Bropoe Havano TepmoanHammkin. CTaTMCTMYECKUA CMbICT BTOPOro Havana
TEPMOLANHAMUKMN.

23. OnekTpunyeckoe none B Bakyyme. 3aKOH coxpaHeHus 3apsaa. 3akoH KynoHa. HanpsxxeHHOCTb u noTeHuman
anekTpocTarTmyeckoro nons. MpuHUmMn cynepno3numm nonei.

24. 9nekTpunyecknii aunonb. PacyeTt nons gunons.

25. Teopema OcTtporpanckoro-laycca n ee npMMEHEHNE K BbIHUCAEHUIO HANPSXEHHOCTM MONSA OT Pa3HbIX TEN.

26. OnekTpunYeckoe none B AuanekTprkax. MonsipHbie u HenonsipHble Monekynbl. Junonb BO BHEWHEM OOHOPOLHOM
3NEKTPMYECKOM MONe.

27. MNonsipusauns AUaNeKTPUKOB: OPUEHTALMOHHAS 1 AedpopMaunoHHas. Bektop nonspusauun. Cesiab Mexay
MOBEPXHOCTHOW MNIOTHOCTbLIO CBSI3AaHHBIX 3aPAL0B 11 BEKTOPOM Monsipr3auum.
28. HanpsxeHHocTb nonsi B ananekTpuke. Teopema Faycca ans nons B AUaneKTpuke.

29. lpoBoAHVKM B anekTpocTaTmyeckom none. PacnpeneneHve 3apsanos B NPOBOAHMKAX (BHYTPU MPOBOAHMKA U HA €ro
NMOBEPXHOCTN).

30. SnekTpoemkocTb NpoBoAHNKOB. KoHaeHcaTopbl. CoeanHeHne KOHAEeHCaTopoB.

31. DHeprus anekTprnYecKoro nons. SHEPrus CUCTEMbl TOYEYHbIX 3aPSALO0B, 3aPSAXKEHHOrO MPOBOAHMKA.

32. NoCTOSIHHbIN ANEKTPUYECKNIA TOK, €r0 XapakTePUCTUKN 1 YCNOBUS CyLWECTBOBAaHNS.

33. MNocTosIHHBIV anekTpuyecknii Tok. 3akoH Oma ans uenun. 3akoH Oma B amdpdpepeHumansHon goopme.

34. OnekTponpoBOAHOCTb METANNOB. DKCMEPUMEHTANbHOE 00KA3aTENbCTBO 3NEKTPOHHON NpMpoabl TOKa B MeTannax.
35. Knaccuuyeckas Teopusi anekTponpoBoaHoCT MeTannos. BeiBog 3akoHoB Oma 1 BuoemaHa-®paHua ns anekTpoHHOM
Teopun. TPYLHOCTM KNACCUYECKOA TEOPUN MPOBOANMOCTHU.

3aver

Bonpochbl k 3a4erty:

Bonpochbl k 3auety

. OnemMeHTbl KnHematukn. Tpaektopus. MNepemelieHne. CkopocTb. YckopeHue. MyTb.

. Yron nosopoTa. Yrnosas ckopocTb. CBA3b IMHENHOM 1 YII0BON CKOPOCTU. YTNOBOE YCKOPEHNE.

. dnHamuka matepmanbHoOM TOYKW. 3akoHbl HbloTOHa.

. uHamuka TBepooro Tena. LieHTp macc. 3akoH ABUXEHUS LeHTpa Macc.

. Pabota B MexaHuike.

. Kunetnyeckas n noteHumanbHas sHepruu.

. nHammka BpawaTenbHOro ABUXEHNS TBEPLOro Tena.

. MOMEHT cunbl, MOMEHT NMMYNbCa, MOMEHT MHepLUun. KnHeTnyeckas sHeprus spallarolerocs rena.

. 3aKOHbI COXpaHeHus (MMMynbca, SHEPrUN, MOMEHTA UMMYbCa).

0. OnemeHTbI cneuranbHON Teopun OTHOCUTENBHOCTU. MocTynatsl diHwTenHa. MNpeobpasoBaHus koopamHat JlopeHua.

- OoOoONOOOThWN =

11. OCHOBbI PENATUBUCTCKON ANHAMUKM.
12. B3ammocBs3b Macchbl 1 SHEPrnv B PENSITUBUCTCKO MEXaHUKeE.
13. OcHOBHOE ypaBHeHVe MONEeKyNsSPHO-KUHETUHECKO Teopum (BbIBOA).

14. Yncno cTeneHeit cBoboabl Moneky/. 3aKOH paBHOMEPHOro pacrnpeneneHns 3Heprm rno Ynucnam cteneHen csoboabl
MOneKy.

15. 3akoH pacnpeneneHns Monekyn no CKopocTsM (pacnpeneneHne Makcsenna).
16. PacnpegneneHvne BonbumaHa. BapomeTtpudeckas dopmyna.
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17. BHyTpeHHsis aHeprus. Tennota u paboTa B TEPMOAUHAMYKE.

18. MNMepBoe Ha4Yano TepMoANHaMUKN 1 ero NPUMEHEHNEe K PasHbIM NpoLieccam (M30XOPHbIA, U30TEPMUYECKUIA,
n306apHbIli, anmabaTHbil).

19. OdbpekTMBHbIN AnameTp. CpenHsis annHa ceobonHoro npobera Monekyn. Bpems penakcauuu.
20. SlBneHus nepeHoca (amddy3ns, TennonpoBoaHOCTb, BHYTPEHHee TpeHue). YpaBHeHNS.
21. Kpyrosble npoueccol. K.I.[. Tennosow 1 xonogunbHoi mawmHel. Lmkn KapHo. K.I. 1. uvkna KapHo (BbiBog).

22. OHTponus. CeolicTBa aHTponun. Bropoe Havano tTepMoamHamunki. CTaTMCTMHECKUIA CMbICT BTOPOro Havana
TEPMOANHAMYKN.

23. OnekTpuyeckoe none B BakyyMe. 3aKoH coxpaHeHus 3apsaa. 3akoH KynoHa. HanpsaxeHHOCTb 1 noTeHuuan
anekTpocrTatumyeckoro nong. MpuHUMN cynepnosunumm nonem.

24. OnekTpunyecknin gunonb. Pacyet nons gunons.
25. Teopema OcTtporpanckoro-laycca n ee NnpMMEHEHNE K BbIMUCNEHUIO HANPSAXEHHOCTW MONS OT Pa3HbIX TEN.

26. SneKTpmquKoe none B ONanekTpukax. nOﬂﬂprIe N HenonsipHble MONeKynbl. Jlvnonb BO BHELWHEM OOHOPOOHOM
3NIEKTPUNYHECKOM none.

27. MNonapunsaumsa OnanekTpuKoB: OpreHTaUmoHHas 1 gedopmaumnoHHas. Bektop nonapusaumun. Ceasb Mexay
MOBEPXHOCTHOW MIIOTHOCTbIO CBA3AHHbIX 3PS 40B 1 BEKTOPOM Monspuaauuu.

28. HanpsixxeHHOCTb nons B AnanekTpuke. Teopema "aycca ong nons B GUINEKTPUKe.

29. NpoBOOHUKM B 9NeKTPOCTATMYECKOM none. PacnpeneneHve 3apsoos B NPOBOAHMKAX (BHYTPU NPOBOOHMKA U Ha ero
NMOBEPXHOCTN).

30. 9nekTpoemkocTb NpoBoAHNKOB. KoHaeHcaTopbl. CoenHeHne KOHAEHCATOPOB.

31. OHepruns anekTpU4eckoro Nons. SHePrus CUCTEMbl TOHEYHbIX 3apSLO0B, 3aPSXKEHHOr0 MPOBOAHMKA.

32. [10CTOSIHHbBIV SNEKTPUHECKNI TOK, €r0 XapakTepmucTkn 1 YCNOBUS CyLWEeCTBOBaHNS.

33. MNocTosHHbIV anekTpuyecknii Tok. 3akoH Oma ans uenu. 3akoH Oma B amddpepeHumansHon goopme.

34. OnekTpOonpoBOAHOCTL METANNOB. DKCMNEePUMEHTaNbHOE A0Ka3aTeNbCTBO 3N1EKTPOHHON NpMpodbl TOKa B MeTannax.
35. Knaccuuyeckas Teopus anekTponpoBogHoCcT metannos. BeiBog 3akoHoB Oma n BnoemaHna-®paHua na anekTpoHHOM
Teopun. TPYLHOCTM KNAcCM4ecKoin Teopun NpoBoaNMOCTHU.

Cemectp 3

TeKyLwuin KOHTPONb

1. JTaBopaTtopHble paboTbi

Tembl 4, 5,6, 7

NabopatopHas paboTa €1. ViamepeHne yaenbHoro 3apsifa anekTpoHa

NabopaTopHas paboTa €2. /I3yyeHne pacnpeneneHns MarHuTHOro nons BOONb OCU CONeHoMAa.

NabopatopHas paboTa €3. OnpeneneHne ropuaoHTanbHON COCTaBNSAIOWER MarHUTHOM MHAYKUMWM MAarHUTHOrO Mons
3emnn.

NabopatopHas paboTa €4. N3yyeHne siBNeHns MHTEPdEPEHLNN.

NabopatopHas paboTa €5. N3y4eHne andgopakuum ceeta.

NabopatopHas paboTa €6. /3y4eHne 3aKkOHOB TEMNOBOIO U3My4YeHUs

Na6opatopHas pabota €7. O3HakoMneHue ¢ paboToli rasoBoro nasepa.

NabopatopHas paboTa €8. CnekTp atoma Bogoposa

NabopatopHas paboTa €9. SkcnepuMeHTanbHoe NoaTeepXaeHne noctynatos bopa. OnbiT ®paHka u Mepua.

2. TectupoBaHue

Tembl 4, 5,6, 7

3ananve 1.

Y NNoCKO 3NeKTPOMArHUTHOW BOMHbI, YHaCTb KOTOPOW U30bpaxeHa Ha pyC., ANHA BONHbI PaBHA (B MKM):
-:04-:75-:0,133-:0,5-:0,3

3agpaHue 2.

Ha pucyHke npencTtaeneHa MrHoBeHHast ooTorpadoms an1eKTpUHecKo COCTaBNSIOWEN 9NeKTPOMarHNTHON BOMHbI,
nepexogsuwer n3 cpedpl 1 B cpeay 2 nepneHankynsapHo rpaHuue pasgena AB. Ecnu cpena 1-BakyyM, TO CKOpPOCTb cBETa
B cpefne 2 paBHa?

3anaHue 3.

OnTnyeckas onvHa Nyt B NPO3payHol NnacTMHKe C nokasaTtenem npenomneHms n= 1,63 pasHa (B MM):
-17,26-:4,89-:4,80 -: 3,99 -: 4,50

3anaHue 4.

OnTnyeckas pasHocTb xona nyyein 1 u 2 pasHa A=0,35 MkM. Mpu cnoxeHun nyyn falot MMHUMYM ¢ m=0 ona ceeta
ONMHOW BOMHbI (B MKM):

-:0,65-:0,55-:0,60 -: 0,70 -: 0,68

3anaHue 5.

Pa3HoCcTb xo4a OByX MHTepdepupyroLwmnx nyye MOHOXPOMaTUYECKOro CBeTa pasHa /2 ( - AnvHa BonHbl). Mpu aTom
pasHoCTb ¢pas konebaHuii paeHa...

3apaHue 6.

3AE
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JOndopakumnoHHas peweTka ¢ MOCTOAHHOM d= 5 MKM Ans cseTa ¢ AnVMHON BOMHbI A= 0,6 MKM AaeT AndpakLMOHHbIN
MakCMMyM BTOPOro nopsiaka nog yrnom (B rpagycax):

-114,48 -: 21,51 -: 13,89 -: 40,54 -: 8,05

3apaHue 7.

JOndopakumMoHHbI MakCMMyM TpeTbero nopsaaka ons ceeta ¢ AnnHon BonHbl A = 0,55 MkM nog yrnom ¢p=300 BO3HUKaET Ha
Wenu WNPKHOM (B MKM):

3anaHve 8.

Ha pucyHke npencTaBneHa cxema pasbueHusi BONHOBOM noBepxHOCTU @ Ha 30Hbl DpeHens. AMAAnUTy bl konebaHui,
BO30y>xaeMblx B Touke P 1-i4, 2-i1, 3-i1 1 T. . 30Hamm, 0603HauumM A1, A2, A3 1 1. a. AMnnutyaa A pesynbTupytowero
konebaHus B Touke P onpenensietcs BolpaxeHnem?

3apaHune 9.

HeobbIKHOBEHHBI y4 PacnpoCTPaHseTcs BOOSb JIMHAM C HOMEPOM:
-1-:2-:3-:4-:5

3anaHue 10.

B yactnyHO nonsipn3oBaHHOM CBETE MakcuMManbHas amnnmTyaa ceetoBoro Bektopa B N=3,5 pas 60/blue MUHUMaNbHOW.
CrteneHb nonapu3aunu ceeta paBHa:
3apanve 11.

Ha nyTn ectecTBeHHOro cBeTa MHTEHCMBHOCTBLIO JO MOMeLleHbl ABe NNACTMHKKU TypManuHa. lNocne npoxoxaeHns
NnacTuUHKM 1 cBeT NONHOCTbIO NonsipuaoBaH. Ecnn yron mexay HanpaeneHusmmu OO n O?07? paseH 450, TO
MHTEHCMBHOCTb J2 cBeTa, npoleawero Yepes obe nnacTnHku, cesizaHa ¢ JO CooTHoWweHnemM?

3apaHue 12.

Lns anekTpoMarHuTHOro M3ny4yeHns ¢ AfIMHOM BonHbl A= 0,4 MKM aHeprus gooTtoHa paeHa (B 10-20 I):

-:9945 -: 33,1 -: 49,7 -: 24,9 -: 39,8

3apaHue 13.

Ha pucyHke nokasaHbl HanpasneHus nagarwero hoToHa (), paccesHHOro goToHa () 1 anekTpoHa otdaum (). Yron
paccesHus 907, HanpaBneHne OBUXEHMS 3NeKTPoHAa OTAAYM COCTaBnseT C HanpaeneHneM nagarouero ootoHa yron =
60?. Ecnu umnynbc nagatowero potoHa P, TO uMNynbC anekTpoHa OTAAYM paBeH...

=1,5Pd-: 2P -: P -: Pp

3anaHue 14.

Karon BakyyMHOro ¢ooToanemMeHTa OCBELLAETCSA CBETOM C 3Hepruer kBaHToB 8 aB. Ecnv dhoToTOK Npekpalaercs npu
nogaye Ha oOTO3NEMEHT 3anuMparolero HanpsixeHus 4 B, 1o paboTa Bbixoa 3NEeKTPOHOB M3 KaToaa paBHa ...
3anaHve 15.

Ecnu y HarpeToro Ttena ¢ nosepxHoctn 5 cM2 3a 120 cekyHn ncnyckaetcs aHeprusa 1 kI, To aHepreTnyeckas
CBETUMOCTb Tena pasHa (B KB1/M2):

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

3apaHue 16.

Ecnu ong AYT nnowanb S= 50000 Bt/m, To Temnepartypa tena
(8 K) paBHa:

-:306 -: 717 -: 969 -: 403 -: 480

3apaHne 17.

Ha puricyHke nokasaHa kprBasi 3aBUCMMOCTU CMEKTPasbHOM MNOTHOCTW SHEPTrETUYECKON CBETUMOCTM abCOMOTHO YEPHOro
Tena ot AnvHbl BonHbI Npu T=6000K. Ecnn TemnepaTtypy Tena ysennyuTb B 4 pasa, To ANMHA BOMHbI, COOTBETCTBYIOWAS
MakCUMyMy 13ny4eHust abConTHO YepHOro Tena, ?

-1 YBEIMHYUTCS B 2 pasa -: YMEHbLIMTCS B 4 pasa -: yBenn4nTcs B 4 pasa

3apnaHue 18.

B atome Bogopoa 13 npeactasieHHbIX Nepexonos anekTpoHa: €1 (3d 2s), €2 (2s 1s), €3 (2p 1s), €4 (4p 2s), €5 (3p
1s) nepsowi NuHUK cepum JlaiiMaHa COOTBETCTBYET NepPexos C HOMEPOM:

-:5-:11-:14-:3-:2

3apaHue 19.

BonbTamnepHas xapaktepucTika B onbitax PpaHka u Nepua nonyyeHHas ons HEKOTOPOro rasa MMeeT Bug (CM puc).
MepBblit noTeHUMan Bo3byxaeHus rasa (B aB) paBeH:

-:3-:5-:0,5-:14-:1

3apnaHue 20.

Le Bpoiinb 0606wwmn cooTHOLWEHNE Anst POTOHA Ha NMtobble BOMHOBbIE NPOLECCHI, CBS3aHHbIE C YacTULLAMU, MMMNY/bC
KOTOpbIX paBeH p. Toraa, ecnm cKopocTb YacTuL, 04MHAKOBA, TO Hambonbluei ANMHOR BOMHbI obnafatoT?

-2 HETPOHBI -: 9NEKTPOHBI -: -4aCTULIbI -: MPOTOHbI

3agaHue 21.

Mpun a - pacnage aapo nsortona panvs 88Ra226 npespallaetcs B 44P0 C MACCOBbIM YACTIOM:
-290-:86-:222-:234-:13

3anaHve 22.

Kakas pons pagnoakTMBHbIX aTOMOB pacnageTcs Yepes MHTepBan BPEMEHU, PaBHbI TPEM Nepuogam nonypacnaga?
-1 25% -: 87,5% -: Bce aTombl pacnagytcs -: 90% -: 50%

3apaHue 23.

CtpaHunua 14 ns 23.
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HensBecTHbIV pafnoakTUBHbIV XUMUYECKWIA 3NIEMEHT CaMOMPOMN3BONIbHO PacnanaeTcs Mo CXxeMme: .S14po 3Toro anemMeHTa
COLEPXMUT...

-: 92 npotoHa 1 144 HelTpoHa -: 94 npoToHa 1 142 HerTpoHa

-: 94 npotoHa u 144 HenTpoHa -: 92 NpoToHa 1 142 HelTpoHa

3. Konnoksuym

Tembl 4,5, 6

Bonpochbl K KONnoksuyMmy:

. MarHuTtHoe none B Bakyyme. 3akoH Bbuo-Casapa-/lannaca.

. 3akoH Amnepa. [elicTBME MarHMTHOro NONS Ha ABMXYLWMIACS 3apsa.

. 3aKOH MOMHOro ToKa A5 MarHNTHOrO Nons B BaKkyyMme.

. MarHuTHOe none coneHonga n Topomaa.

. Pabota no nepemelLeHn0 NPOBOLHNKA W KOHTYpa C TOKOM B MarHUTHOM MOfeE.
. MarHuTHoe none B BelwecTse. MarHUTHbIE MOMEHTbI aTOMOB U 3NEKTPOHOB.
. [lna- n napa- MmarHeTnam. HamarHn4yeHHocTb. MarHuTHoOe none B BelwecTBe.
. 3aKOH NOMHOro ToKa A5 MarHWTHOrO MONs B BELECTBE.

. deppomarHeTukn, nx CBOMCTBa U NX Npupoaa.

10. SnekTpoMarHnTHaa nHaykuus. Onbitel @apanes. Mpasuno JleHua.

11. DHEprma MarHUTHOro Nons.

12. BuxpeBoe anekTpuyeckoe none. Tok cMeweHms.

13. YpaBHeHue Makceenna v nx aHanms.

14. OnekTpoMarHuTHole konebaHus. Buobl. XapakTepucTumku.

15. OnekTpoMarHNTHble BOMHbI. XapakTepucTuUKn. SHeprus.

16. MIHTepdhepeHums ceeTa. KOrepeHTHOCTb 1 MOHOXPOMATUYHOCTb. Y CNOBUE MHTEPEPEHLIMOHHOIO Makcmyma 1
MUHUMYMA.

17. IHTepdpepeHuus ceeTa. PacyeT nHTeppepeHLMOHHON KapTuHbI OT ABYX NCTOYHMKOB. VIHTepgoepeHums cBeTa B
TOHKMX MIEHKaXx.

18. Oudppakuus ceeta. MpuHumn lMorireHca-Ppenens. Meton 30H PpeHens.

19. Oudppakuuns ®peHens Ha Kpyrnom oteepctun. dudppakums PpeHens Ha KpyrnoMm gucke.
20. Ondppakuma PpayHrogepa Ha AMdPPakUMOHHON peweTke.

21. dndppakuma Ha NpocTpaHCTBEHHON peweTke. Dopmyna Bynbcha- Bparra.

22. Nonapusauns ceeta. 3akoH Mantoca. 3akoH BpiocTepa.

23. [lncnepcus ceeTta. ONeKTPOHHAas Teopus ancnepcumn ceeta.

24. [1sonHoe nyyenpenomneHme. VIckyccTBeHHas ontuyeckas aHm3oTponus.

25. TennoBoe n3nyyeHne n ero xapaktepuctukun. 3akoH Kupxroga. 3akoH CtedpaHa-bonbumaHa. 3akoH cMeleHns
BuHa.

26. 'vnoTesa lNnaHka. Popmyna MNnaHka.

27. doToahdpekT. 3akoHbl hoToahhekTa.

28. YpaBHeHuWe SiiHWTeNHa Ans BHEWHEero ooToadodekTa.
29. OnbITol Jlebenesa. JasneHune ceeTa.

30. OppekT KomnToHa.

31. OcHOBHble NONOXEHMSA KBAaHTOBOWM MexaHvkn. ®opmyna ge Bpoins. CooTHoweHus HeonpeneneHHocTen. BonHosas
OyHKUMSA 1 ee CTaTUCTUYECKNIA CMbICTT.

32. Obuiee ypasHeHue WpeauHrepa. YpasHeHune LWpennHrepa ons ctaumMoHapHbIX COCTOSHUIA.
33. CBoboaHas yactuua. HYactuua B 04HOMEPHOW NPSIMOYroNibHOM " NoTeHUMansHom sme".
34. MpoxoxaeHre YacTuLibl CKBO3b NOTEHUMANBHBIA Hapbep. TYHHENbHbIA 3¢OEKT.

35. KBaHTOBbI rapMOHNYECKNIA OCLMNNATOP.

36. KeaHToBas Teopus atoma. Noctynatbl bopa.

37. ATom Bogopoga. KsaHToBble yncna.

38. CnekTpbl aTOMOB 1 MOMNEKY.

9K3ameH

Bonpochbl k ak3ameny:

Bonipochbl k sk3ameHy:

. MarHuTHOe none B Bakyyme. 3akoH buo-Casapa-/lannaca.

. 3akoH Amnepa. [leficTBMe MarHMTHOrO NONS Ha OBUXYLWMACS 3apsa.

. 3aKOH MOMHOro ToKa 415 MarHNTHOrO MONs B BaKyyme.

. MarHuTHOe none coneHonga u Topomaa.

. PaboTa no nepemeLleHno NpoBOAHUKA U KOHTYpPaA C TOKOM B MarHUTHOM rone.

. MarHuTHoe none B BewecTtse. MarHUTHbIE MOMEHTHI aTOMOB U 9N1EKTPOHOB.

. na- v napa- marHetnam. HamarHn4yeHHocTb. MarHutHoe none B BelWecCTBe.

. 3aKOH NOMHOro ToKa A5 MarHUTHOrO NONS B BELECTBE.

. PeppomarHeTukn, nx CBOMCTBA U NX NpUpPoAaa.

O©oo~NOOOThWN—
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10. OnekTpomarHnTHas nHaykuus. Onbitel @apages. Mpasuno JleHua.
11. DHeprmsa MarHMTHOro nons.

12. BuxpeBoe anekTpuyeckoe none. ToK CMeWeHuns.

13. YpaBHeHune Makcsenna n nx aHanua.

14. OnekTpoMarHuTHole konebaHus. Buobl. XapakTepucTumku.

15. OneKTpoMarHNTHble BOJHbI. XapakTepUCTUKN. DHEPrus.

16. IHTepdhepeHLms cBeTa. KOrepeHTHOCTb 1 MOHOXPOMATUYHOCTb. YCNOBUE MHTEPDEPEHLIMOHHOIO Makcmyma un
MUHUMYMA.

17. IHTepdhepeHLus cBeTa. PacyeT nHTEphepeHLMOHHON KapTHHbI OT ABYX MCTOYHUKOB. VIHTepgepeHUms cBeTa B
TOHKMX MIEHKAX.

18. Ondppakumsa ceeta. MNpuHumn MNonreHca-PpeHens. Meton 304 PpeHens.

19. Oudppakuus ®peHens Ha Kpyrnom oteepctun. dudopakums dpeHens Ha KpyrnoMm oucke.
20. Ondppakumsa PpayHrogepa Ha AMdPPakLUMOHHOR peleTke.

21. dndopakumsa Ha NnpocTpaHcTBeHHOW peweTke. Popmyna Bynbha- bparra.

22. MNonapusauns ceeta. 3akoH Mantoca. 3akoH bpiocTepa.

23. lncnepcus ceeTta. DNeKTPOHHAs Teopus ANCnepcumn ceeta.

24. [1soiHoe nydenpenomnexue. VickyccTBeHHas ontuyeckas aHu3oTponums.

25. TennoBoe n3ny4eHne n ero xapakrepucTnkn. 3akoH Kupxrocpa. 3akoH CtedpaHa-bonbumana. 3akoH cmeleHns
Buha.

26. 'vnoTtesa lNnaHka. ®opmyna MNnaHka.

27. doToahpekT. 3akoHbl PoToadhdekTa.

28. YpaBHeHWe OiHWTenHa ns BHeWHero gooToadodekTa.
29. OnbiThl Jlebenesa. [asneHue ceeTa.

30. SdpgpekT KomnToHa.

31. OcHOBHble NONOXEHMSA KBAHTOBOM MexaHvkn. dopmyna ae Bpoins. CooTHoweHns HeonpeneneHHocTen. BonHosas
PYHKLUMSA 1 ee CTaTUCTUYECKUIA CMbICTT.

32. Obuee ypaBHeHue LpennHrepa. YpasHeHue WpennHrepa ons craunoHapHbIX COCTOSIHWM.
33. CBobopgHas yactuua. HYactuua B 0LHOMEPHO NPSIMOYroNbHOM " NOTEHUMaNnbHOM same".

34. MNpoxoxaeHne YacTuLbl CKBO3b NoTeHUManbHbI 6apbep. TYHHeNbHbIA 3¢0dekT.

35. KBaHTOBbIVi rapMOHMYECKMNIA OCLMANSATOP.

36. KesaHTOBas Teopus atoma. Noctynatbl Bopa.

37. Atom Bogopoga. KeaHToBble Yucna.

38. CnekTpbl aTOMOB U MONEKYII.

6.4 MeTtoauyeckue marepuansl, onpegensoLwme npouenypbl oLLleHMBaHUA 3HAHUNA, YMEHUIN, HAaBbIKOB U (MNK)
onbiTa OesATeNIbHOCTU, XapaKTepu3yroLLLMX 3Tarnbl POpMMPOBaHUA KOMMETEHLUIA

B K®Y pelictByeT 6annbHo-periTUHroBas cucteMa oLeHKN 3HaHuii obydatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Mony4ynTb 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 6annos v bonee - "OTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBHO".

dopma Mpouenypa oueHUBAHMA 3HAHUA, YMEHUI, HAaBbIKOB U (UNN) onbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl OPMUPOBAHNA KOMMETEHLIMIA 6annoB
CemecTp 2

TekyLLUA KOHTPONb

TecTupoBaHue |TecTVpoOBaHUE NPOXOAUT B NMMCbMEHHON DOPME UM C UCMONb30BAHNEM
KOMMbOTEPHbIX cpencTs. Obyvatowmincs nonyyaet onpenenéHHoe KONnM4ecTBo
TECTOBbIX 3a4aHulA. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMOCTHM OT KOonnyecTBa 3ataHuii. OLeHKa BbICTABASETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHUA.

—_
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
MucbmeHHas  |OByyarowmecs nonyyatoT 3a4aHme No OCBELEHMIO onpeaenéHHbIX TE0OPETUYECKNX
paboTa BOMPOCOB MK peleHmnio 3aaa4. PaboTa BeINONHSAETCS NMCbMEHHO U caaétcs 2 10

npenogasarterto. OueHuBatoTcs BnageHne martepunanom rno teme pa60TbI,
aHanuTn4yeckune CI'IOCOGHOCTVI, BnageHne metooamun, yMeHna 1N HaBblkW,
HeobxoOuMble ONs BbINONHEHUS 3a0aHWA.

KonnokenyMm  |Ha 3aHaTUM obydatowmecs BbICTyNaloT ¢ OTBeTaMu, 0TBeyaloT Ha BOMpPOCh!
npenonasatens, o6CcyXnatoT BONPOChl No nsyyeHHoMmy matepuany. OueHnBatotcs | 3 10
YPOBEHb MOArOTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO U NIOTMYHO U3naratb
mMartepuan, aHann3npoBaTb, POPMYNMPOBaTb COBCTBEHHYIO NO3ULIMIO, OTBEYaTb
Ha OOMNOHUTENbHbIE BOMPOCHI.

3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNNHDI. 50
Obyuatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3afaHue (3anaHns) n Bpemsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NpU aHann3e
NPOBNEMHBIX CUTYaLMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

CemecTp 3
TeKkyL i KOHTPONb

Na6opatopHsble [B ayanTopui, ocHalWEHHOV COOTBETCTBYOWMM 06opyaoBaHMeM, obyyatowmecs
paboTbl NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 1 30
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNornin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NpUMEHSITb ero Ha NpPakTVKe, yMeHWsl 1 HaBbiKu No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOLWER NpeaMeTHON obnacTu.

TecTuposaHue |TecTMpoBaHMe NPOXOAUT B NMMCbMEHHOR hopme nnm ¢ NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KONM4ecTBo 2 10
TECTOBbIX 3a4aHui. Ha BbiNONHEeHVe BblaenseTcs OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OLeHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBwibHO BbINOMHEHHbIX 3a4aHWUA.

KonnokeuyM  [Ha 3aHsTM oBy4arollmecs BbICTynatoT ¢ OTBETaMu, OTBEHAOT Ha BONPOCHI
npenofaeartens, o6CyXaarT BOMPOCHI No n3y4yeHHoMy Matepuany. OueHusatotes | 3 10
YPOBEHb MOArOTOBKM MO TeMe, CNIOCOOHOCTb CUCTEMHO U IOFMYHO U3naratb
MaTepuan, aHanMampoBaTtb, (POPMYNNPOBaTL COBCTBEHHYIO NO3ULIMIO, OTBEYATb
Ha [OMOMNHUTENbHbBIE BOMPOCHI.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYI0 MPOBEPKY OCBOEHUS AMNCLMMNAUHBI. OK3aMeH 50
MPOBOLWTCS B YCTHOM MU NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxxatcsl Bonpochl (3anaHus) no Bcem Temam kypca. Oby4atowemycs naértcs
BpeMsi Ha noarotoBky. OLeHnBaeTCs BNaaeHne MatepuasnoM, ero CUCTEMHOE
OoCBO€EHUe, CnocobHOCTb NPUMEHATb HYXHble 3HAHUA, HABbIKN U YMEHUA NP
aHanuae NpobneMHbIX CUTyaunin U PeleHN NPaKTUYECKX 3aAaHniA.

7. NepeyeHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHrne OCHOBHOW 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCs B OAHOM 13 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes3 3NeKTPOHHbIe 6UBMOTEYHbIE CUCTEMBI HA OCHOBAHWUMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00yHaIoLWMMCS CBOETO NOMMHA 1 Napons
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHMM NeYaTHbIX U3naHni GbNNOTEYHbIN
POHL [OMKeH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHuini OCHOBHOWM nuTepatypbl 1 He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBAMBAIOWWMX OAHHYIO ONCLMNANHY.

MNepeyeHb OCHOBHOW U NOMONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMON AN19 OCBOEHNS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucLUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapnarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNM KOMMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMIIMHBI (MOOYIs)
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CuByxuH [.B. Obwwuit kypc donaukn.MexaHnka 2005. ctp.559 ISBN: 5-9221-0225-7 -
https://www.studmed.ru/sivuhin-dv-obschiy-kurs-fiziki-5-tomov-vse-chasti-novogo-izdaniya_2f7ecbf72c9.html

T.N. Tpodomumosa. Kypc comaukm: yueb. nocobue ans sysos / T.U. Tpocpumo- Ba. 11-e uag., ctep. M.: agatenbckuit
ueHTp Akagemms, 2006. 560 c. ISBN 5-7695-2629-7 - https://www.studmed.ru/trofimova-ti-kurs-fiziki_000fd726e5d.html
Tpodcpumosa T. U. OcHosbl cpraukn. B 5 kH. KH. 4. BonHoBas 1 kBaHToBasi ontuka: Yueb. nocobue / T. W. TpochumoBa.
M.: Bbicw. wk. , 2007. 215 c: un. ISBN 5-06-005696-1 -
https://www.studmed.ru/view/trofimova-ti-kurs-fiziki_000fd726e5d.html

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsl MO0 OCBOEHUIO AUCLUMIUHBI (MOAYNS)

Bup pabor

MeToaouueckue peKoMeHgauun

nekunn

B xone neKkunoHHbIX 3aHATUI Heo0OX0aUMO:

1. BecTun koHcnekTMpoBaHue y4ebHoro maTepuana.

2. ObpauwaTtb BHMMaHNE Ha KaTeropum, opMynMPOBKN, 3aKOHbI, pacKpblBatowme cogepxaHme
O13NYECKUX SBNEHWIA N NPOLIECCOB.

3. ObpauwaTtb BHMMaHNE Ha Hay4Hble BbIBOLbI 1 9KCNepUMeHTalbHble fJoKasaTenbcTBa oM3n4eckux
3aKOHOB.

4. BHMMaTENbHO YSACHMTb NPaKTUYECKY HanpaBneHHOCTb OCHOBHbIX 3aKOHOB (OU3NKNA.

5. XenatenbHo ocTaBuTb B pabo4mnx KOHCMeKTax rnons, Ha KOTopbIX AenaTb NOMeTkN 13
PEKOMEHI0BAHHOW NUTEPATYpPbI, LOMOMHAOWME MaTepuan NPOCyLWaHHOM Nekummn, a Takxe
rnof4epkuneatoLwme ocobyto BaXXHOCTb TEX U NHBIX TEOPETUYECKUX MONOXEHUIA.

6.3anaBatb NpenoaaBaTtesio yTOYHAIOWME BONPOCH C LEblo YICHEHNS TEOPETUYECKUX MONOXEHNIA,
paspeLlleHns CNopHbIX CUTYaLWiA.

B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM Npouecce ANCTaHUMOHHbIX 06pa3oBaTefibHbIX TEXHOMNOr it
obyyatowmecs n3y4aroT TeOPeTMYECKUA NEKLIMOHHbIN MaTepran Ha cnenylowmx nnatgopmax u
pecypcax:

- B kKomaHoe "Microsoft Teams";

- B BuptyanbHoii ayautopum.

npakTuieckme
3aHATUS

B xone npaktnyeckmx 3aHATUI HEOOX0AUMO:

1. BHVKHYTb B CMbICN 1 NOCTAHOBKY BOMpOCa. YCTaHOBWUTbL BCE NW AaHHbIE MPUBEAEHbI A5 PELeHNS
3agayn. Coenatb CXeMaTUyeCcKuin pucyHoKk.

2. Kaxyto npakTnyeckyto 3aaqy pewnTb BHavane B o0bwem suae. 10 No3BONUT LeneHanpasneHHo
1Cnonb30BaTh HU3NYECKNIA 3AKOH MO TEME PELIAEMON 3aaadn.

3. [MpoBecTu YncneHHbIe MaTeMaTUYeckme pacyeTbl U 00653aTenbHO MPOBEPUTL PA3MEPHOCTb U
NpPaBLoMoL0OHOCTb NOMYYEHHbBIX (PU3UNYECKMX BENNYMH.

B cnyyae npumeHeHnst B 06pa3oBaTteibHOM NpoLecce ANCTaHLUMOHHbIX 06pa3oBaTenbHbIX TEXHONOT Ui
06yyatolmecs BbINOMHSIOT 3a4aHNs NPaKTUYECKMX 3aHATA HA Cneayolwmx nnatgopmax u pecypcax:
- B komaHae "Microsoft Teams";

- B BupTtyanbHon aygutopun.

CtpaHunua 18 ns 23.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHbie| JTabopaTopHble paboTbl MPOBOAATCS BO BPEMS 2y AUTOPHbIX 3aHATUIA NO BapuUaHTaM..

paboThbl Mepen npoeeneHuem nabopaTopHoi paboTbl 0653aHbI 03HAKOMUTLCS C TEXHUKOM 6€30nacHOCTH Npu
BbIMNOMHEHWNW AAHHOM PaboThl 1 METOANYECKUMU YKa3aHUsaMU K paboTe. MNpy BbINONHEHUN
nabopaTopHbIX paboT HeobXxoamMMo:
1. CchopMynupoBaTthb LieNb 1 3aa4u BbINONHAEMOl paboThl
2. Ykasatb B OT4ETE CXEMY YCTAHOBKU 1 pacckasaTtb NPUHLMN ee OeNCTBUS
3. 3anucatb pesynbTaTthl M3MEPEHW B Tabnuue 1 onpenenutb paboyre opMynbl pacyeToB
4. ObpaboTaTb pe3ynbTaTbl UBMEPEHUA CornacHo pabounx YopMyn 1 NPeacTaBMTb faHHbIE B BUAE
rpacoukoB, Tabnui, (MpuBET CTBYETCS UCMONb30BaHWE NporpamMm 06paboTku aKCneprMeHTabHbIX
namepeHuii Origin, Excell). PaccunTtatb norpewHocT namepeHnii
5. CocTaBnTb BbIBOALI MO UTOraM BbIMONHEHHO paboThl. [poBECT CPaBHUTENbHLIA aHanu3 ¢
TEOPETUHECKNMU AaHHBIMU
6. Mo ntoram BbINONHEHNS PaBOTbl COCTABUTL OTHET MO BbileyKa3aHHbIM MyHKTaM (NPUBETCTBYETCS
HanevyaTaHHbIA BapuaHT).
7. OTBETUTb Ha TEOPETUYECKME BONPOCH NO TeMe paboThl.
BoamoxHa 3awmta nabopaTopHbIx paboT B pexxume oHnaH unn caada otyeta 6e3 sawmThol Yyepes
pasmelleHne Ha NnaTopmMe 0byUeHNs C NPUMEHEHNEM ANCTAHLMOHHBIX TEXHOMOTMA B 0By4eHnn unm
chava otyeTa 6e3 3aWwnThl MyTeM OTNPABKM Ha 3NEKTPOHHYIO MOYTY NpenonasaTtens.
B cnyyae npumeHeHns B 06pasoBaTtenibHOM NpoLecce AUCTaHUMOHHBIX 06pa30oBaTENbHbIX TEXHONOI WA
obyyarowmecs BoIMONHAIOT 3aaHns Ha CNeayowmx nnatgopMax u pecypcax:
- B KoMaHge "Microsoft Teams";
- B BupTtyansHon ayautopun.

camocTosi- | B xome camocTosiTenbHon paboTbl HEOBX0AUMO:

TenbHas 1./13y4nTb OCHOBHYIO 1 OOMOMHUTENbHYIO NIUTEpPaTypy Mo TEME.

paboTa 2. N3yunTb 1 npopaboTaTb NEKUMOHHbIN MaTepuan, AONOfHUB ero COBCTBEHHbIM KOHCTMEKTOM,
Mony4yeHHbIM N3 PEKOMEHOBAHHOW MpenoaasareniemM nuteparypbl.
3. N3yunTb pekomMeHOoBaHHbIe NpenonaBaTenem afekTpoHHble 06pa3oBaTefibHbIe PECypPCh,
npeseHTaumm no n3yyaemblM pasnenam pusnkun.
4, 06paTI/ITb ocoboe BHMMaHue Ha MOCTaHOBKY 3KCNepuMeHTallbHbIX OMNbITOB, OOKa3blBalOWMX
bm3nyeckune 3akoHbl B Npupoae.
5. B cnyvae Bonpocos no nusyvyaemomy mMatepuany- obpalarbcs K npenonasarento 3a
pasbsACHEHUSMN.

TecTupoBaHue | TecTMpoBaHue NPOBOAMTCS BO BPEMSI ayAUTOPHbIX 3aHATWIA No BapuaHTaM. Bpems -90 MuHyT,30
3apaHui, (16ann-13apaHuve).

1. Mepen peweHMeM 3a0aHUin peKoMeHayeTcsl NOBTOPUTb COOTBETCTBYIOLLYIO TEOPUIO MO y4ebHukam
WUNKN KOHCNEKTY, 3anncaHHOMy Ha NEKLIMOHHbIX 3aHATUSIX, MPOCMOTPETb OCHOBHbIE CDOPMYSbl U 3aKOHbI
B AAHHbIX METOANYECKUX YKa3aHWNSIX, MPUMEPbI pPeleHns 3aa4, PaCCMOTPEHHbIX Ha NPaKTUYeCcKmX
3aHATUSX.

2. MpucTynas kK pelweHnto 3aaaHmnsl, HeobxoaMMO KpaTKo 3anuncatb ero ycnosue, u (ecnu
Heobx04MMO) coenatb pUCYHOK. PelleHne cHavana cnenyet ocylwecTBuTb B oblem Buae (B
6yKBEHHbIX 0603HAYEHUSIX), NONYYNTb PACHETHYIO GDOPMYNY 1 3aTEM NPOM3BECTN YNCNEHHBIA pacyeT B
eanHnuax CU. Mocne 3Toro Hy>XXHO CpaBHUTb NONYYEHHbIN OTBET C BapuaHTaMu oteeTta. Ecnm oTBeThl
He coBnanu, To HeobxoaMMO NpPoaHaNM3NPoBaTh PELEHNEe 3a0aHuUsl, yTOYHUTb NPaBUbHOCTb
BblOpaHHbIX (DOPMYN 1 3aKOHOB, @ 3aTEM UCMPABUTbL OWKNOKN.

3. Ob6s13aTeNbHO BbINONHEHME OOMAaWHUX NPAKTUYECKNX 3a4aHWA AN YCNEWHoro NpoxXoXaeHus
TECTMPOBAHUS U HANUCAHMS MUCbMEHHbIX (KOHTPOJbHBIX PaboT).

Bo3MOXHO opraHusaums TeCTUPOBaHNS C MPUMEHEHUEM ONCTAHLUMOHHBIX TEXHONOMNIA B 0By4YeHNN.

B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM Npouecce ANCTaHUMOHHbIX 06pa3oBaTebHbIX TEXHOMNOr Wit
obyyatowmecs BbINONHSIOT TECTOBLIE 3a4aHNS Ha Credylowmnx nnaTopmax u pecypcax:

-B KomaHge "Microsoft Teams";

-B BupTyanbHoit ayautopun.

AEKTPOHHBH
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Bup pabot MeTtoaunyeckue pekomeHaauum

nucbMmeHHas | MucbMeHHoe paboTta paspnaetcs no BapuaHTam. 10 3agaHuia, (16ann-13anaHuve).

pabota 1. Mepen peweHMeM 3a0aHUin peKOMeHAyeTCs NOBTOPUTb COOTBETCTBYIOLLYIO TEOPUIO MO y4ebHuKam
WA KOHCNEKTY, 3anncaHHOMY Ha NEKLMOHHBIX 3aHATUSX, MPOCMOTPETb OCHOBHbIE CPOPMYJIbl U 3aKOHbI
B [aHHbIX METOONYECKUX yKa3aHUAX, MPUMEpPBI PELIEHNS 3a0a4, PACCMOTPEHHbIX Ha MPakTMYeCcKnX
3aHATUAX.
2. MpucTynas kK pelwennto 3aaaHmnsl, Heobxo4MMO KpaTKo 3anuncatb ero ycnosue, n (ecnu
Heobx04MMO) coenatb pUCYHOK. PelleHne cHavana cnenyet ocylwecTBuTb B oblem Buae (B
6yKBEHHbIX 0603HAYEHUSIX), NONYYNTb PACHETHYIO GDOPMYNY 1 3aTeM NPOM3BECTN YNCNEHHBIA pacyeT B
envHuuax CW. Tocne aToro Hy>XKHO CPaBHUTL MOMNYYEHHbI OTBET C BapmaHTamu oTeeta. Ecnu oTBeThl
He coBnanu, To HeobxoaMMO NPoaHaNM3NPoBaTh PELEHNEe 3a0aHusl, yTOYHUTb NPaBUbHOCTb
BblOpaHHbIX (OOPMYN 1 3aKOHOB, @ 3aTEM UCMPABUTbL OWKNOKMN.
B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM NpoLuecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr Wit
obyyatowmecs BbINONHSIOT M OTNPABASIOT NUCbMEHHYO paboTy Ha cnenyrowmx nnatgpopmax u
pecypcax:
-B KOMaHge "Microsoft Teams";
-8 BupTyanbHown ayoutopun.

konnoksuyMm | KonnoksuyMm npoBOAUTCS BO BPEMS ayAMTOPHbBIX 3aHATUIA o BapuaHTaMm. Bpems -30 MuHyT,10
Bonpocos(16ann-1sonpoc)

1. O3HaKOMUTLCS C NepeyHeM BONPOCOB

2. BHumaTtenbHo npountaTb ¥ OCMbICAINTL PEKOMEHO0BAHHYIO NNTEPaTYpPy, KOHCNEKT NeKunii. BelyunTts
BCE oM3nyeckne oopmysibl MO NPONOEHHBLIM TEMaM

3. KonnoksuyM no dousvke npoxoanT B MMCbMEHHOW OOPMeE M AONXEH coaepXarTb:

- onpefeneHne OCHOBHbIX (OU3NYECKMNX BEIMYUH (B aHANUTUYECKOW 1 TEKCTOBOW hopMe);

- 0N BEKTOPHbIX BEMMYUH LONXHbI 6bITh ONpPefeneHbl Kak MoLynNb, Tak Y HarpaBneHue;
-CPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3MKW (B aHANMTUYECKON 1 TEKCTOBOW (DOPME); MPU 3TOM
HeobxooMMO fath ornpeneneHne OU3NHECKMNX BENUYMH, BXOASAWMX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMIA OTBET HA BONPOC

4. PelleHve 3aa4 cHavana cnefyeT ocywecTBmTb B 0bueM Buae (B BykBEHHbIX 0603HAYEHUSAX),
NoNy4YMTb pacyeTHYIO PopMyny 1 3aTeM NPON3BECTM YUCNEHHbIN pacyeT B eanHuuax CU.

Bo3MoxHa npoBeaeHve KONNoKBMyMa ¢ NMPUMEHEHVNEM OUCTAHUMOHHBIX TEXHONOTUIA B 0BYYeHNM.

B cnyyae npvMeHeHns B 06pa3oBaTtenbHOM MPOLECCE ANCTAHLUMOHHBIX 06pa3oBaTeNbHbIX TEXHONOM MM
06yyatolmecs BbIChINAT OTBETHI HA BOMPOCH HA CNeayoWmUxX nnaTopMax 1 pecypcax:

-B KomaHge "Microsoft Teams";

-8 BupTtyanbHoi ayautopun.

3ayet 1. O3HaKOMMTbLCS C NEPEYHEM BOMPOCOB [/ 3a4eTa.

2. BHMaTenbHO NpounTaTth U OCMbLICTINTL PEKOMEHA0BAHHYIO NUTEPAaTypy, KOHCNEKT nekunii. Belyuntb
BCE ouanyeckune oopMysbl NO NPONAEHHBIM TEMAM

3. OK3aMeH No pr3nKe NPOXOaAUT B MUCbMEHHOW (hopMe 1 [OMKEH CoaepXaTb:

- onpeneneHne OCHOBHBIX (PU3NYECKMX BENIMYMH (B aHANUTUYECKOW U TEKCTOBOMN (DOPME);

- NSl BEKTOPHbIX BENMYUH OOMXHbI ObITb ONpefeneHbl Kak Moayfb, Tak U HanpaBneHne;
-DOPMYNIMPOBKY OCHOBHbIX 3aKOHOB (OU3MKM (B @aHANUTUYECKOM 1 TEKCTOBOW hopMe); MPU 3TOM
HeobXxoouMo faTb onpeneneHne hn3NYeCKMX BENNYUH, BXOASIWMX B (OOPMYIMPOBKY 3aKOHA; PUCYHOK,
MOSICHSAKOLWMIA OTBET HA BOMPOC

5. PelueHre 3apay cHavana cnefyet ocywecTBmTb B 0buieM Buae (B OykBEHHbIX 0603HAYEHNSAX),
MONMy4YNTb PACYETHYO POpMyny 1 3aTeEM NPOU3BECTU YUCNEHHBIA pacyeT B eauHulax CIA.

BoamoxHa ciava 3ayeTa no TectaM ¢ NPUMEHEHUEM LMCTaHLUMOHHbLIX TEXHONOT WA B 0By4eHuN.

3K3aMeH MoaroToska K aKk3aMeHy

1. O3HaKOMMTLCS C NEPEYHEM BOMPOCOB 45 9K3aMeHa

2. BHMMaTenbHO NpounTaTth U OCMBLICTINTL PEKOMEHO0BAHHYIO UTEPATypy, KOHCNEKT nekunit. Belyuntb
BCE PM3Myeckne oopmysibl MO NPONOEHHBIM TEMaM

3. OK3aMeH No Pr3nKe NPOXOAUT B MUCbMEHHOW (hOpMeE 1 OOMXEH CoaepXaTb:

- orpeneneHne OCHOBHBIX (PU3NYECKMX BENMYMH (B aHANNTUYECKOW U TEKCTOBOWN (DOPME);

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONPeneneHbl Kak MoLyNb, Tak Y HarpaBneHue;
-POPMYNIMPOBKY OCHOBHbIX 3aKOHOB (OU3MKU (B @aHANUTUYECKOW 1 TEKCTOBOW ChOopME); MPU 3TOM
HeobxooMMO [aTthb OnpeneneHne ON3NHECKNX BENUYMH, BXOASAWMUX B (DOPMYNMPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMIA OTBET Ha BONPOC

5. PelweHve 3anay cHauana cnefyet ocylwecTsutb B obuiem Buae (B ByKBEHHbIX 0603HAYEHNSAX),
NONMy4YNTb PACYETHYIO POPMYNY 1 3aTeEM NPOU3BECTU YUCTIEHHBIV pacyeT B eduHuuax CA.

Bo3amMoxHa cnaya sk3aMeHa no Tectam C MPYMEHEHUEM ANCTAHLIMOHHbBIX TEXHONOMMA B 0By4YeHMN.
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10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHONOTMI, UCMOJIb3YEMbIX MPU OCYLLECTBIIEHUN 06Pa30BaTE/IbHOrO
npouecca no gucuuninHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALIMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npoLlecca no
OMcUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCUMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunavHe (Moayno)

MaTtepuanbHo-TexHU4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
cnenyowme KOMMOHEHTbI:

MoMelueHns ons caMOCTOATENBbHON PaboThbl 0BYYaOWMXCS, YKOMMNEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNI0YEHMS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCDOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamnTopun ons KOHTaKTHOW paboThl C MpenonaBaTeneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbtloTep n NpyHTEp 08 pacnedyaTku pa3nartoyHbix MaTtepuarnos.

MynbTumeouitHas ayoutopums.

KomnbtoTepHsbIi knacc.

CneumnanusmpoBaHHas nabopatopwusi.

12. Cpe.n,cma ajantauumv npenogasaHus auCcUNNIUHBbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaNUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapbl 1 TeXHonorum, obneryarowme
BOCMpUsITUE NHpopMaLMK 0By4YatoWMMUCS MHBANIMAAMI U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn Ntoboro HETEKCTOBOrO KOHTEHTA [/1sl ero BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pas3nnyHbIX Nob30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 6€3 noTepn AaHHbIX Unu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus TekcTa U nsobpaxeHuii 6e3 noTepm kayecTea, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUS KOHTEHTOM C KNnaBmaTyphbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMpPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLNo BU3yanbHO, C HAPYLLEHNSAMU 3PEHUS -
ayananbHO;

- NPVMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecneyMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCUUMNMHON, 3a CHET aNlbTepPHATUBHbIX CNOCOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pasoBaTer|be|x TEXHONOrnn ang nepenayv MHgopmaummn, opraHndauum pasnmnyHbix
hbopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa6OTbI o6yqa|ou4eroc;| C npenogaesarenem, B TOM Hucne BeéI/IHapOB, KOTOpble MOryT
ObITb MCMONb30BaHbI 15 npoeeneHnsa BupTyanbHbIX NEeKUMN ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo o6yqu|/|;|, npoeeneHns ceMmHapoB, BbICTyNIeHNA C Aoknagamm 1 3alTbl BbINOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- MPUMEHEHVE LMCTAHUMOHHBIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA )i OPraHUu3aummn OOpPM TEKYLLETO U MPOMEXYTOYHOIO
KOHTPOnS;

- yBenndeHne npoaonxXntenbHOCT coadun 06yqa+ou4v|Mc9| nHBaANNMOOM UN1 NNLUOM C orpaHnM4eHHbIMMN BO3MOXKHOCTAMK
300p0BbSA HOpPM I'IpOMe)KYTOLIHOM arrectauumm no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNIbHOCTU NX COa4ql:

- NMPOLONXNTENbHOCTM CAa4u 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yem Ha 90 MUHYT;

- NPOOONXNUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOANMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- MPOAOMXMNTENBHOCTU BBICTYNNEHNS 0Oy4atoLwerocs npu 3awmnte KypcoBoii paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO n yyebHbiM nnaHom no crneumanbHoctu: 08.05.01

"CTponTeNnbCTBO YHMKANbHbBIX 30aHUIA U COOPYXeHWA" 1 cneunannaaumm "CtpontenbcTBO aBToMarncTpanen,
aspoapoMOB 1 crieLmarbHbIX COOPYXeEHUA".
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneumnanbHocTb: 08.05.01 - CTpOMTENBCTBO YHUKAbHbIX 30aHWIA U COOPYXEHWUI
Cneuvnanusaums: CTponTenbCTBO apToMarmcTpanei, aspoapoMoB U crneumnanbHbIX COOPYXEHWI
KBanundmkaums BbIMyCKHMKA: UHXEHEP-CTPOUTEND

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. Casenbes W. B. Kypc obweii ouanku =A Course in general pfysics : B 3-x Tomax / UI. B. Casenbes. - 11-e nsg., ctep. -
CankT-MNeTepbypr : MaHb, 2011. - T. 1 : MexaHnka. MonekynspHas gousmka. - 432 c. : un. - (Y4ebHukn ons By30B.
CneuwnanbHasa nutepartypa). - ['pud HMC. - B nep. - ISBN 978-5-8114-0630-2. - TekcT: HenocpeacTBeHHbIN. (98 3K3.)

2. CaBenbes W.B. Kypc obueit conankm : yuebHuk ans By3os : B 3 7./ .B. CaBenbes. - 10-e nsg., crep. -
CaHkT-leTepbypr : JlaHb, 2008. - T. 2 : SnekTpn4ecTBo U MarHeTnam. BonHbl. OnTuka. - 496 c. : un. - (Y4ebHuku ans
By30B. CneuunanbHas nutepatypa). - lNpenmM. ykaa.: c. 492-496. - on HMC. - B nep. - ISBN 978-5-8114-0631-9. - ISBN
978-5-8114-0629-6. - TekcT: HenocpeacTBeHHbIA. (30 9K3.)

3. CaBenbes W. B. Kypc obuieit ¢ounsnku : y4uebHuk ans By3os : B 3 1. / L. B. CaBenbes. - 9-e n3p., cTep. -
CaHkT-leTepbypr : IlaHb, 2008. - T. 3 : KBaHTOBas onTtmka. AToMHas dousnka. dPusnka tBepLoro Tena. dunsmka
aTOMHOro sapa 1 anemMeHTapHbIx YacTuu. - 320 c. : un. - (YyebHukun ansa sy3os. CrneunanbHas nutepatypa). - Mpeam.
ykaa.: ¢c. 314-317. - T'pncp HMC. - B nep. - ISBN 978-5-8114-0632-6. - ISBN 978-5-8114-0629-6. - TekcT:
HenocpencTBeHHbIN. (97 9K3.)

4. Porayes H. M. Kypc couanku : yuebHoe nocobue / H. M. Poraues. - 3-e nag., ucnp. u gon. - Cankt-Metepbypr :
Nanb,2020. - 460 c. - ISBN 978-5-8114-4076-4. - URL: https://e.lanbook.com/book/129235 . -TekCT : 3neKTPOHHbIN.

JononHutenbHasa nuteparypa:

1. Opabosuy K. H. dusrka. MNpaktuyeckuit Kypc Lns NOCTynawLwwmx B yHUBEPCUTETHI : yyebHoe nocobue / K. H.
Lpaboeny, B. A. Makapos, C. C. YecHokos. - Mockea : ®DUBMATJ/INT, 2010. - 544 c. - ISBN 978-5-9221-0652-8. - URL:
https://e.lanbook.com/book/ . - TekCT : aneKTPOHHbINA

2. VnbiowoHok A. B. ®usuka : ydebHoe nocobue / A. B. UnbtowoHok, M. B. Actaxos, U. A. MoHuyapeHko. - MockBa :
NH®DPA-M, 2013. - 600 c. - (Bbicwee obpazoaHue). - ISBN 978-5-16-006556-4. - URL:
https://znanium.com/catalog/product/397226 . - TekCT : 9NEKTPOHHbIN.

3. BadpuH 0. B. dusnka y4ed. nocobre onsa ctyn. nHxeHepHbix crnew./ . b. BacuH. - 2-e uag., gon.. - Kasab : M3a-8o
MOwH PT, 2010. - Y. I. - 316 c. : un. - Bubnwmorp.: ¢. 300. - ISBN 978-5-4233-0033-5. - TekCT: HENOCPEACTBEHHbIN. (95
9K3.)

4. BacouH 0. B. dusuka : yuebHoe nocobue : [B 2 yacTsix] / O. b. BadwH. - 2-e nsga., gon. - Kasaxb : M3g-so MOvH PT,
2011.-4. 2. - 460 c. : un. - bubnwnorp.: c. 432. - MpeaM. ykas.: c. 445-459. - Mpwun.: c. 432-444. - Pex. MO. - B nep. -
ISBN 978-5-4233-0032-6. - TekcT: HenocpeacTBeHHbI. (100 3k3.)

5. Tpodpumora T.U. Kypc domanku : yuebHoe nocobue onst UHXEHEepPHO-TEXHNYECKUX creumnanbHocTein By3os / T.U.

Tpodpumoea. - 10-e nsga., nepepab. un gon. - EkatepnHbypr : ATI1, 2016. - 560 c. : un. - (Bbicwee npogeccuoHanbHoe
obpazosaHue). - Pek. MO. - B nep. - ISBN 5-7695-1870-5. - TekcT: HenocpeacTBeHHbIA. (35 3k3.)
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneumnanbHocTb: 08.05.01 - CTpOMTENBCTBO YHUKAbHbIX 30aHWIA U COOPYXEHWUI
Cneuvanusaums: CTponTenbCTBO aBToMarmcTpanei, aspoapoMoB U crneumnanbHbIX COOPYXEHW
KBanundmkaums BbIMyCKHMKA: UHXEHEP-CTPOUTEND

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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