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Mporpamma omcuunnmHbl "®uamnka"; 21.03.02 "3emneycTpoincTeo n kagactpbl”.

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 omcuunnmHbl "®uamnka"; 21.03.02 "3emneycTpoincTeo n kagactpbl”.

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
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrK-1 CNOCOBHOCTBLIO OCYLECTBASATL MOUCK, XpaHeHKe, 06paboTky 1 aHanns3 uHgopMaunm

N3 pasnnyHbIX NCTOYHIKOB 1 6a3 OaHHbIX, NpeAcTaBnsiTh ee B TpebyeMoM chopmaTe
C MUCMONb30BaHNEM MHAOPMALMOHHbIX, KOMMbIOTEPHBIX U CETEBbIX TEXHONOMIA

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

OCHOBHbIE MOHATUSA, 3aKOHbI 1 MOLENW MEXAHWKU, SNEKTPNYECTBA 1 MAarHeTU3ma, konebaHuii 1 BofH, KBAHTOBOM
PU3NKK, CTATUCTUYECKOW CPU3UKM 1 TEPMOAVHAMUKN;

JonxeH ymeTtb:

Mncnonb3oBaTb OCHOBHbIE NMPUEMbI 06pa6OTKI/I 3KCNnepuMeHTanbHbIX OAaHHbIX; pewaTb TUNoBble 3a0a41 Mo OCHOBHbIM
pasnenam ousnku, NCNonb3ysa MeTodbl MaremMaTtn4yeckoro aHannsa,

JonxeH Bnanetb:

METOLaMM 3KCNepUMEHTaNbHOro NCCNenoBaHNs B onanke (MnaHnpoBaHue, NocTaHoBka U 06paboTka aKCnepuMeHTa);

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!
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Mporpamma omcuunnmHbl "®uamnka"; 21.03.02 "3emneycTpoincTeo n kagactpbl”.

NPUMEHATb pe3ynbTaTbl OCBOEHUA ONCUUNMTAHDBI B I'IpOCpeCCI/IOHal'IbHOIZ nedaTenbHOCTW.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHasa oncumnnmHa (Mogynb) BKNtoYeHa B padgen "B1.6.8 ducumnnuHbl (Mogynn)" OCHOBHOM NpodheCcCuoHanbHowm
obpasosatenbHoi nporpammbl 21.03.02 "3emMneycTpoicTBoO U kagacTpbl (YNpasneHne HeaBUXMMOCTbIO)" 1 OTHOCUTCS K
6a30B0oM (06WenpodeccuoHanbHOM) YacTu.

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

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

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

KoHTakTHas paboTa - 140 yaca(oB), B TOM uncne nekumm - 52 yaca(oB), npaktuyeckme 3aHatus - 52 yaca(os),
nabopatopHble paboTbl - 36 yaca(oB), KOHTPONb CAMOCTOSTeNbHOM paboThl - 0 Yaca(os).

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

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

Buaobl n yachbl
KOHTaKTHOW paboThbl,
Pa3spenbl gucunnivHbl / X TPyAOEMKOCTb CamocTositenbHas
N Monyns Cemectp (B yacax) paborta
MpakTnuyeckunelabopaTopHbie)
Jlekumu 3aHATUA paboTbl
Tema 1. dnsnyeckme 0CHOBbI
1. MEeXaHUKN. 2 4 4 0 10
Tema 2. MexaHudyeckne konebaHus n
2. BOHbL. 2 2 2 0 10
Tema 3. MonekynapHas donauku un
8. TepMoaMHaMuKa. 2 4 4 0 10
Tema 4. OnekTpocTtarvka u
4. 3N1eKTPUYECKMI TOK. 2 6 6 0 10
5. [Tema 5. OnekTpoanHammka. 3 8 8 8 20
Tema 6. OnekTpoMarHuTHble
6. konebaHus 1 BOMHbI. 3 2 2 2 20
Tema 7. BonHoBas n kBaHTOBas
7. ONTUKA. 3 10 10 10 20
Tema 8. OCHOBbI KBAHTOBO
8. MEXaHUKN. 3 8 8 8 30
9. [Tema 9. ®un3uka atoma. 3 6 6 6 20
10.[Tema 10. Punsmka aToOMHOro s4pa. 3 2 2 2 34
Ntoro 52 52 36 184

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)
Tema 1. Pusnyeckne oCHOBbl MEXAHUKMU.
OcCHOBbI KUHEMATWKM
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Mporpamma omcuunnmHbl "®uamnka"; 21.03.02 "3emneycTpoincTeo n kagactpbl”.

KuHemaTtuka noctynatenbHoro ABUXEHUS (MaTepranbHas Touka, cuctema oTc4éta, TpaekTopusi ABUXEHUS, CKOPOCTb,
nepeMelLeHne; TaHreHLanbHoe, HopMaibHOe U NofHoe yckopeHus). KnHemaTrka BpalaTtenbHOro ABMXeHus (yrnosas
CKOPOCTb, YINIOBOE YCKOPEHWE, CBSA3b MEXY YrNIOBOM 1 NIMHENHOW CKOPOCTSIMU, PaBHOMEPEMEHHOE BpalleHne
mMaTtepuanbHOM TOYKN).

OCHOBbI AMHaAMUKN

| 3akoH HbloTOHa, MHepLmanbHasa cuctema otcHéTa. Il 3akoH HbtoToHa, cuna, macca, umnynsc. |l 3akoH HbloToHa.
LleHTp Macc, CKOpOCTb U YCKOPEHUE LIEHTPa Macc.

3akoHbl COXpaHeHnsa B MexaHuke

MexaHun4eckas pa60Ta. KOHCGpBaTI/IBHbIe Cunbl, NOTEHUMaNbHAsA SHeprnsa Tena. CBsa3b mexny CUNOI N NOTEHLNANbHOMN
3Hepr|/|e|7|. OJJ,HOpO,D,HOCTb BpPEMEHMN. 3akoH COXpaHeHus NOMNHOM MEXaHMN4Yeckom Heprun. O,EI,HOpO,EI,HOCTb
NPOCTPaHCTBA. 3akoH COXpaHeHuna nMmnynbca MEXaHN4eCKON CUCTEMDI.

MexaHwuka TBEpLOro Tena

MomeHT cunbl. MoMeHT nmnynbca. KuHetuyeckas sHeprus spaweHms. MomeHT nHepuun. Teopema WtenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKW BpallaTeNbHOIro ABUXEHNS TBEPAOro Tena. MI30TpOnHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeHWs1 MOMeHTa UMnynbea.

PenatneBucrtckas MexaHuka

2 noctynata CTO. Npeobpa3zosaHue JlopeHua 1 CNefCcTBUS U3 HETO: 3aMeaneHe BpEMEHU, COKpalleHne OnHbl. 3akoH
cnoxenuns ckopocteli B CTO. Penatusuctckuin umnynsc. 3 Buaa sHeprum B CTO.

Tema 2. MexaHnyeckmne KonebaHms v BOJMHbI.
MexaHuyeckne konebaHus

CBoboaHble rapMoHMYeckme HesaTyxatowme konebaHus. dudpdpepeHumanbHoe ypaBHeHUe. pelweHne. MaTtematunyeckuii,
NPYXUHHBIA MasTHUKN. Pranyeckunii MasiTHUK. OCHOBHbIE XapakTepucTUKn (nepuos, 4actoTta, aMnanTyaa, sHeprus).
CnoxeHve rapMoHmyeckmx konebaHuin. CeoboaHble 3aTyxatowme konebdaHus. BeiHyxaeHHble konebaHusi. Pe3oHaHc.

MexaHuyeckne BONHbI
XapakTepuctuku MexaHm4ecknx BonH. BonHosoe ypaBHeHue. [noTHOCTb aHeprun. NMnoTHOCTb NOTOKa aHepruu.

Tema 3. MonekynsipHasi ou3uku m TepMoguHaMmKa.
MonekynsipHo-knHeTnyeckas Teopusa (MKT) noeanbHoro rasa

OcHosHble nonoxeHus MKT. OcHosHoe ypaeHeHne MKT naeanbHoro rasa. YpaBHeHne COCTOSAHNSA naeanbHOro rasa.
duraunyecknii CMbICh Temnepatypbl. ABneHns nepeHoca. CpeaHsas onvHa csoboaHoro npobera MoOnekyn.

®dyHKuuKn pacnpenenedns Makcsenna n bonbumaHa

PacnpeneneHne monekyn no ckopocTtsam. PyHkUma pacnpegeneHus Makcsenna. bapomeTtpryeckas goopmyna.
PacnpeneneHne monekyn no aHepruam. dopmyna BonbumaHa.

OcHoBbI TEPMOANHAMUKI

| Hayano TepmoauHamuku. Pabota rasa. TennoémkocTb rasa. CteneHn csoboapbl Monekyn. AgnabaTtniyeckunii npoLecc.
Kpyrosoii npouecc (umkn). HeobpaTumble npouecchl. dHTponus. |l HaYano TepMoanHaMUKK.

Tema 4. dneKkTpocTaTMKa nU 3NEKTPUYECKUN TOK.

OnekTpuyeckoe none B Bakyyme

CsolicTBa anekTpuyeckoro 3apsaa. 3akoH KynoHa. HanpsixéHHocTb, noTeHuman. PaboTa anekTpoctaTmyeckoro nonsi.
LUmpkynsaums Bektopa . Teopema "aycca B Bakyyme. KoHaeHcatop. [1poBOoHUKN.

aﬂeKTpI/I‘-IeCKOG none B BelecTee

MonspHble 1 HenonspHbIe AN3NEKTPUKK, NX nonapusauus. NMonapunsosaHHOCTb. Teopema [faycca ons guanekTpuka.
ONeKTPOEMKOCTb. DHEPrUS NEKTPUYECKOro Nnons.

[MOCTOSIHHbBIN SNEKTPUYECKNIA TOK

Cwvna n nnoTHOCTb ToKa. 3.4.C. UCTOYHMKA ToKa. HanpsxeHue Ha ydactke 1-2. 3akoHbl OMa ans 0gHOPOAHOrO U
HEeOQHOPOAHOr0 y4acTKOB B MHTErpanbHoOn 1 auddepeHumanbHon goopmax. 3akoH dxoyna-NeHua. MNpasvna
Kunpxrogoa. 9nektpuyeckmne ToKM B XMIOKOCTSX, ra3ax, B BaKyyme.

Tema 5. dnekTpoanHammka.

OnekTpoanHamuka

MarHutHoe none B Bakyyme

WHpykums marHntHoro nons. Cuna Amnepa. MarHuTHbli MoMeHT. 3akoH buo-Casapa-/lannaca. Linpkynsuus sektopa .
Cwuna JNopeHua. [suxeHve 3apsna B MarHMTHOM none. MarHuTHbln noTtok. Teopema Maycca. Pabota MarHuTHoOro nons.
OnekTpomarHutHasa nHaykums. Npasuno NeHua. 3akoH ®apanes. MHaykTneHocTb. CaMoMHAYKLMS.

MarHuTHOe none B BelecTse.

MarHeTtnkn. HanpsxxeHHOCTb MarHnTHoro nong. Linpkynsuns sektopa
MNMpupona marHeTnama. PeppomMarHeTUKn. SHePrus MarHUTHOro Nons.
OcHOoBbI TEOPUM INEKTPOMArHUTHOrO NOAS.
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Mporpamma omcuunnmHbl "®uamnka"; 21.03.02 "3emneycTpoincTeo n kagactpbl”.

Buxpesoe anekTpuyeckoe none. Tok cMeleHuns. YpaBHeHnsa Makcsenna B MHTerpanbHon u auddepeHumnansHom
chopmax, nx gon3anyecknin CMbICH.

Tema 6. dnekTpomMarHUTHbIEe KonebaHust U BOMHBbI.
DneKTpoMarHuTHole KonebaHus 1 BOMHbI
OnekTpoMarHuTHele konebaHmsi

Heszatyxatowme anekTpoMarHmTHble konebaHus. 3atyxatowme konebaHus. BoliHyXaeHHble anekTpudeckune konebaHums.
Pe3oHaHc Toka.

aﬂeKTpOMaFH WTHbl€ BOJ/HbI

BonHoBoe ypaBHeHue ans E n H. CkopocTb pacnpocTpaHeHunst anekTpoMarHuTHbIX BofH. CBOMCTBA 3NEeKTPOMarHUTHbIX
BOMH. LLikana anekTpoMarHUTHbIX BOMH.

Tema 7. BonHoBasi u KBaHTOBasi ONTUKa.
BonHoBas n kBaHTOBas onTmka
NHTepdepeHumns ceeta

KorepeHTHOCTb CBETOBbIX BO/H. YCNOBMS MakCUMyMa 1 MUHUMyMa HTepdpepeHunn. IHTepdpepeHumns ceeTta oT
pasnuyHbIXx 06 bEKTOB.

Ondopakuns ceeta

MpwHumn lMoireHca-Pperens. Meton 3oH PpeHens. Audppakumu Operens n @payHrodpepa 0T pasnuyHbiX 06 BEKTOB.
PaccesHue csera.

Monspusauns n oucnepcms ceeta

EcTtecTBeHHbIV 1 MONspu3oBaHHblil cBeT. 3akoH Manioca. 3akoH BpiocTtepa. [soiHoe nydenpenomnenne. ducnepcns
cBeTa. OneKTPOoHHAas Teopus ancnepcum ceeta.

TennoBoe n3ny4yeHne

XapakTepucTtuku Tennosoro nanydeHus. 3akoHbl Kupxrodpa, CtedpaHa-bonbumana, BuHa. 'mnoTesa NnaHka. dopmyna
MnaHka. OnTuyeckas nMpomeTpus.

doToadppekT. ddhdekT KomntoHa. [laBneHve ceeTa

3akoHbl BHeWHero gootoadppekTa. YpasHeHne SrHwTerHa anga gootoadpdpekta. MNpumeHeHns chotoadpdpekTa. Sdhdekt
KomnTtoHa. Macca n umnynbc dootoHa. [asneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAHTOBOW MEXaHUKM.

OCHOBbI KBAHTOBOW MEXAHWKI

OCHOBHbIE MONOXEHNS KBAHTOBON MEXAHWKMW.

Mmnotesa 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 9. Pusuka atoma.
KBaHTOBas Teopmsa atoma

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

Tema 10. ®n3uka aTOMHOro sigpa.

CocTaB 1 xapakTepucTuky atoMHoro sgpa. Macca v aHeprus csasu sagpa. Mogenn agpa. SloepHbie cunbi.
PanunoakTtneBHOE M3ny4yeHne n ero Buapl. SoepHole peakumn. Peakummn geneHus n cuHtesa sagep.

SﬂeMeHTaprle yacTtuubl. Buabl B3anmonencreuni n Knaccudomkauus anemMeHTapHbIX 4acTuL,. MeToqb! perncrtpaumnn
SﬂeMeHTaprIX yacTtuu. Kocmnyeckmne nyyn. YacTtnubl 1 aHTMYacTuUbl.

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

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOsSITeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota obyyaowmxcs BoINOMHSETCS N0 3a4aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpecTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCTosTeNbHY0 paboTy. CamocTtosTenbHas paboTta obyyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAaMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BbINONHSAOT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNNAUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHaroLWmxcs PpernameHTpyeTcs HOPpMaTUBHBIMA LOKYMEHTamu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKOYAS:
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Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

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

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMN C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONS X OCBOEHUS

dran ®Popma KoHTpons 23:::::53::: TeMmbl (pa3pernbl) AUCLUMUHBI
CemecTp 2
TeKyLLNI KOHTPO/Tb
1. dun3nyeckme OCHOBbI MEXAHUKMN.
1 [Tectmposawe [onkt  0Kc7 R e B
4. dnekTpocTatuka n aneKTpu4eCcKunin Tok.
2 |YcTHbI onpoc OriK-1, OK-7 4. dnekTpocTatuka 1 aneKTpuYeCcKunin Tok.
3auer OK-7, ONnK-1
CemecTp 3
TeKyLL M KOHTPOIIb
1 NabopatopHbie OrlK-1 , OK-7 2 gﬁggggﬂgrﬂrﬁé KonebaHus 1 BOJHbI.
paGoTl 7. BonHoBas n kBaHTOBas ONTUKA.
5. OnekTpoanHammka.
2 |TectmpoBaHue OK-7 , OlNK-1 6. dnekTpoMarHuTHole KonebaHns 1 BOMHbI.
7. BonHoBas v kBaHTOBas ONTUKA.
3 [YcTHbI onpoc Orl1K-1 , OK-7 7. BonHoBas 1 KBaHTOBAs ONTMKa.
Ok3ameH OK-7, OnK-1

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

Kputepum
®opma OLeHUBaHUS 3ran
KOHTpOns

OTnn4YHO XopoLuo Y nosn. Heyn.
CemecTp 2
TekyLUi KOHTPONb
TecTnpoBaHue [(86% npaBusibHbIX Ot171% b0 85 % Ot 56% 00 70% 55% npaBubHbIX

otBeTOB 1 Honee. npaBuNibHbIX OTBETOB.  |MPaBWbHbIX OTBETOB. |[OTBETOB U MEHEE. 1
YcTHbI onpoc |B oTBeTe kavyecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.

pPackpbITO coaepXaHue |TeMbl PaCKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapart 2

Tembl. OTBET XOPOLO
CTPYKTYpUPOBaH.
MpekpacHo ocBoeH
NOHATUIMHbIA annapar.
[MpooemoHcTpupoBsaH
BbICOKWIA YPOBEHb
noHMMaHua MaTtepuvana.
[MpeBocxonHoe yMeHune
bopmynmpoBaTb CBOU
MbICnn, 0bCyXaaTb

CTpykTypa oTBETA B
LenoM ageksaTHa Teme.
XopoLo 0cBoOeH
NOHATUIHbBIVA annapar.
[MponoemMoHcTpupoBaH
XOPOLWWA YpOBEHb
NoHMMaHnsa matepuana.
Xopollee ymeHne
dopMynnpoBaTtb CBOU
Mbicnn, obcyxnatb

CTPYKTYPUPOBAH.
MoHaTWAHBIN annapat
OCBOEH 4aCTWYHO.
[MoHMMaHWe oTaeNbHbIX
NONOXEHUA 13
marepuana no Teme.

Y nOBNeTBOPUTENBbHOE
yMeHue
popmynmposartb Csou
Mbicnu, obcyxnatb

OCBOEH
HeynooBNEeTBOPUTENBHO.
lMoHuMaHue maTepmana
hparmeHTapHoe nnu
oTcyTCTBYeT. HeymeHume
cbopmMynmnpoBaTtb CBOU
Mbicnn, obcyxaaTb
ONCKYCCUOHHbIE
NONOXeHus.

ONCKYCCUOHHbIE ONCKYCCUOHHbIE ONCKYCCUOHHbIE
MNONOXEeHN4. MNONOXEeHUs. NONOXKEHUNA.
3auteHo He 3auteHo
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auert O6yuatowmiics obHapyXun aHaHne ocHoBHoro  [OBydatowmiics obHapyXun 3Ha4nTeNbHbIe
yuyebHO-nporpaMMHoro Mmatepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
HeobXo4MMOM Ansi fanbHewen yuebobl 1 yuyebHO-nporpaMMHOro maTepuana, f4onycTun
npeacTosiwen paboTbl Mo creunanbHOCTH, NPVHUMNanbHble OWMOKKW B BIMONHEHNN
CMPaBUNCS C BbINOMHEHNEM 3afaHWIA, NPeLyCMOTPEHHbIX NPOrpamMMon 3aaaHuin n He
npeaycMOTPEHHbIX MPOrpaMMoi AUCLUMNAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHme nnm
NPUCTYNUTb NO OKOHYaHWKM yHMBEpPCUTETA K
npodpeccroHanbHoi nestensHocTy 6e3
LIONOJHNTENbHbIX 3aHATUIA NO COOTBETCTBYHOWENA
AMCLUMNNNHE.
Cemectp 3
TekyLLUA KOHTPONb
NabopatopHble |ObopynoBaHme u O6opynosaHue 1 ObopynosaHue n Ob6opyLnosaHue n
paboTbl MEeTOLbl MICNOMNb30BaHbI |METOAbl NCMONb30BaHbl (METOA4bI YACTUYHO MEeTOAbl NCMONb30BaHbI 1
npasunbHO. MNpossneHa |8 OCHOBHOM MPaBWMIbHO. [MCNONb30BaHbI HenpasuWbHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |[posisneHa
TeopeTuyeckas TeopeTmyeckas yoOBneTBOpuTENbHAS  [HEeyLOBNeTBOpUTENbHAas
noaroToBka. NMoAroToBKa. TeopeTtuyeckas TeopeTuyeckas
Heobxoanmble HaBblkn  [HeobXxoouMble HaBbikM  |NOArOTOBKA. NOAroTOBKA.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoomMMble HABbIKY
0CBOeHbI. Pesynbtar 0CBO€HbI. PesynbTaTt N YMEHUS 4ACTUYHO 1 YMEHWNS HE OCBOEHBI.
nabopaTtopHoli paboTbl |[nabopatopHoii paboTbl [ocBOEHbI. PesynbTart Peaynbtat
NONMHOCTBIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4YaCTUYHO He COOTBETCTBYeT €€
uensim. uensm. COOTBETCTBYET eé uensm.
uensm.
TecTnposaHue [(86% npasusibHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBeToB 1 Honee. npaBuNbHbIX OTBETOB.  |NPaBWbHbIX OTBETOB. |OTBETOB U MEHEE. 2
YCTHbI onpoc B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4aCTU4HO Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbITh. packpbita. OtBeT cnabo [[MoHATWAHbIA annapart 3
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUHbLIA annapaT  |Hey4OBNETBOPUTENBHO.
lMpekpacHo ocBoeH Xopolwo ocBoeH OCBOEH YaCTUYHO. lMoHumMaHune maTtepmana
NOHATUMHLIA annapaTt. |NOHATWUIHbIA annapaTt. |[loHMMaHWe oTOenbHbIX |PparMeHTapHoe unu
lMpooemoHcTpuposaH  |[1poaeMOHCTPUPOBAH  |MONOXEHUA 13 oTcyTCcTBYeT. HeymeHue
BbICOKMI YPOBEHb XOPOLLWIA YPOBEHb matepuana no Teme. dhopmynupoBaTb CBOU
NOHMMaHNa Matepuana. [noHumaHus matepuana. |Y 4OBNeTBOPUTENLHOE  [MbICK, 06CyXAaaTh
lMpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCUOHHbIE
bopmMynmpoBatb CBOM |POpPMyNnMpoBaTb CBOU  (POPMYNMpPOBaTb CBOM  |MONOXEHUS.
MbiCnn, 0bCcyxaaTb MbiCnn, 0bcyxaartb Mbicnn, 0bcyxaaTtb
INCKYCCUOHHbIE IVCKYCCUOHHbIE INCKYCCUOHHbIE
MONOXeHMS. MONOXEHUS. MONOXeHMS.
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cucTemaTmyeckoe u
rny6okoe 3HaHue
y4yebHO-NPorpaMmMHoro

y4eBHO-MPOorpaMMHOro
MaTtepuana, ycnewHo
BbIMNONMHWNA

y4yebHO-NporpaMMHoro
matepvana B oobeme,
HeobXxoOMMOM Ong

B 3HAHMSX OCHOBHOrO
y4yeBbHO-NpPorpaMMHOro
MmaTtepwvana, LonycTun

martepuana, yMeHve npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3afaHus, YCBOWUI OCHOBHYIO no npodpeccun, npenyCMOTPEHHbIX

npenycMoTPEHHbIe
nporpammon, ycsoun
OCHOBHYO NuTeparypy u

nuteparypy,
peKoMeHO0BaHHYo
nporpammorn

cnpasuncs ¢
BbIMO/IHEHNEM 3aAaHui,
npemnycMOTPEHHbIX

nporpamMMor 3afaHnin n
He cnocobeH
npPoaooONXnTb 0by4yeHne

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

3HaKOM C ONCUMMNNUHBI, NOKasan |nNporpamMMoii, 3HakoMm C  |Uau NPUCTYNNTb No
JOMONHUTENbHOM cuctemMatmyeckun OCHOBHOW NuTepartypou, |oKoHYaHnn
nuTeparypon, XxapakTtep 3HaHui no pekomeHOoBaHHOM yHUBepcuTeTa K
pekomMeHO0BaHHOM ancumnnuHe n nporpammor npogoeccnoHasnbHom
nporpammon CrnocobeH K nx LMCUMMNWHBI, [OMYCTWN |aesiTenbHocTh 6e3
ONCLMMNUHBI, YCBOWST  |CAMOCTOSATENIbHOMY NOrpewHoCT B OTBETE  [OOMNONHUTENbHbIX
B3aMMOCBS3b OCHOBHbIX [MOMOMHEHMIO U Ha aK3ameHe v npwu 3aHATUR No
MOHSTWIA AUCLMMNAVHBI B [0BHOBNEHWIO B X04€e BbINONHEHUN COOTBETCTBYIOWEN
WX 3Ha4YeHuUn ans HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ancumnnuHe.
npvobpeTtaemol paboTbl 1 3amaHuii, Ho obnapaert

npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU

TBOpYeckue hesarenbHoCTH. 3HaHMaAMN ons nx

cnocobHoCTM B yCTpaHeHus nog,

NOHUMAaHWKN, U3NOXEHUN pyKOBOLCTBOM

1 UCnonb3oBaHUN npenogasarens.

y4yebHO-NPOorpaMmMHoro
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, 4

1. lMonoxeHne maTepuanbHOM TOYKM B EKAPTOBbLIX KOOPAMHATAX 3a4aH0 YypaBHEHUEM 1 = 4 ex+2t ey+ 2t2 ez (M) .
YpaBHeHune TpaekTopun Tena B UMeeT BuA?.

BAPNAHTbI OTBETOB: 1) z = 0,5y2 ;x=4 2) x = 0,522 ;y=4 3) y =z ; x=4 4) x = 0,5y2 ; z=4 5) x = y; z=4

2. MatepwmanbHas To4Kka ABMXETCS MO OKPYXXHOCTU paguyca

R= 800 cm c Bo3pacTatouein ckopocTbio V= 2t M/c MNonHoe

YCKOpeHne TOUYKKN Hepea 22 CeKyHObl OT Ha4Yana aBm>XxeHuns YACNneHHO paBHO
BAPNAHTbI 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 BpalLAACh C YriOBON CKOPOCTLIO W = 4 paf/C No OKPY>XHOCTW paguyca 5cm nmeert yrnosoe
yCcKopeHue?..
BAPUNAHTbI OTBETOB 1) -5¢-2 2) -25¢-2 3) 0c-2 4) 5¢-2 5) 25¢-2

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

.. 720 M/MVH YUCNEHHO paBeH?

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

5. MatepmanbHas To4ka (Teno Maccoi 2kr) ABUXETCS NO OKPYXHOCTW paanyca R= 16 cM ¢ Bo3pacTaiowen CKopoCcTbio
V= 2t M/c HopmanbHas coctasnsiowas cuibl 4eiCcTBYIolWen Ha Teno Yyepes 3..cekyHabl OT Havana ABUXEHUS YACNEHHO
pasHa?

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

CrpaHnua 9 n3 21.
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4) 800H 5) 1600H

6. Ecnu koadbdmumeHT TpeHna u=0.3, To Ha Teno Maccom m = 5kr, ABMXYyLEeecs No HaKNOHHOW NAockocTy nog yrnom 300
K FOPW3OHTY OENCTBYET CMNa TPEHNS paBHas NPUMEPHO?.

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

7. KoopamHatbl LeHTpa Macc CUCTEM

yacTtumy ¢ maccamm mi1 = 3 kr m2 = 6 Kr,

N306paxeHHO Ha PUCYHKE PaBHbI

BAPVAHTbI OTBETOB: 1) 3 2)4

3) 54)65)2,676) 3,33

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

BAPVAHTbI OTBETOB: 1)@3 n €2

2) @31 1 3)93 1 €4 4) Bce 5)@1n @2

9. Ecnmn noTeHumanbHas sHeprus Tena Ha BbicoTe 5 MeTpoB

oT 3emnu pasHa 60X, TO BENNYMHA CUMbI TAXECTU, OEN-CTBYIOWER Ha Teno pasHa?
BAPVAHTbI OTBETOB: 1)2H 2)4H 3)8H 4)12H 5)16H

10. Ban pagunycom 5 cM, Mmaccoii40. Kr BpawaeTcs BOKpyr CBOeW ocu. Ecnu cyMMapHbIi MOMEHT BHEWHWX CUN paBeH
YynucneHHo 2 HM ,To yrnosoe yckopeHue Bana paBHO?.

BAPVAHTbI OTBETOB: 1) 20 p/c2 2) 40 p/c2 3)60 p/c2
4) 80p/c2 5) 100 p/c2

11. [1Ba MmaneHbkumx wapa maccamm mi = 5 ru m2= 55 r 3akpenneHbl Ha TOHKOM HEBECOMOM CTEPXHE ANnHON 40 cMm.
MoMeHT uHepumn cnctembl oTHocutenbHo ocm OO' paseH?

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. Monblii umnuHap maccoi 10 kr n paguycom ?5cm katntcs 63 NpocKanb3blBaHWs N0 FOPU3OHTANBHON NOBEPXHOCTU
CO cKOpOCTbio 72 M/c. OTHOWEHNE ero KUHETUYECKON SHEPrun

noctynaTtenbHOro oBM>XxeHus UeHTpa Macc K KUHEeTN4ecKom SHeprumn epalleHns paBHO?.
BAPVAHTbBI OTBETOB: 1)0,2 2)0,4 3)0,5 4) 1 5)1,2

13. Ecnun yactuua maccoit 100 r konebneTcst No 3aKoHy

X=5 cos (15 t+ 1/6) (cM) roe ( X- koopAMHaTa 4acTuubl ), TO BEIMYMHA aMnInTyAbl yCKOPEHNS YacTuubl paBHa?
BAPNUAHTbI 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 NpeAcTaBneH rpadovk satyxatowmx konebaHuii. Mepron konebaHuii paseH?
BAPVAHTbBI OTBETOB:1)13c 2)0,1c 3)4c 4)9,42¢ 5)1,57¢c

15. Ecnn koopauHata YacTtuubl Maccon 200r co BpeMeHeM naMeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cM), To
DOoBPOTHOCTbL cUCTeMbl 6nmn3ka 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 peXuMe Mo 3aKoHy x=2cos(30t+n/4); (M) To
yacrtoTa konebaHuii CUCTEMbl paBHa?

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

4)3,18Tub5) 4,78y

17. Ecnn uctouHmk konebaHwuin ¢ neprogom 0.005 ¢ BbI3bIBAET B BOAE 3BYKOBYIO BOMHY C AfMHOM 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 npefncTtasneHa B (oyKCUPOBaHHbIE MOMEHT BPEMEHW 3aBUCUMOCTb CMELWEHUS YacTuL, cpetbl §(CM) OT
koopauHart X(m).

Ecnu yactota konebaHuii pasHa 100 ML, To ¢pazoBasi CKOPOCTb BOMHbI 6mn3ka K?.

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

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

19. YpaBHeHne NiocKoi BofHbl B cpeae 6e3 3atyxaHus uMeeT BuA:
&(X,1)=8 cos(0.5t -1x )cm. BonHoBOE 4ncno pasHo
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BAPUAHTbBI OTBETOB: 1) 2,5 M-1 2) 2 M-1 3) 1,5 m-1
4) 1 m-15) 0,5 -1

20. doToOHHAsA pakeTa ABUXETCS OTHOCUTENBHO 3eMIM CO CKOPOCTbIO YncneHHo pasHoi 0.5C . Xon BpemMeHu B pakete ¢
TOYKM 3peHMsi 3eMHOro HabnopaTens 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 BewecTBa COOepXnNTcsa 6 MONER, TO MONSpHas Macca BewecTea pasHa?

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

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

22. MNonb3ysicb NpeacTaBneHHbIMU B NPUIOXEHUW dpparMeHTammn Tabnmusl MeHaeneesa onpefennts Maccy atomMa
(Monekynbl) H2

BAPVAHTbI OTBETOB: 1) 0,34x10-26kr 2) 5,32x10-26kr

3) 4,65x10-26kr 4) 4,48x10-26kr 5) 6,64x10-26kr

23. 1na 1.2 Monew naeanbHOro rasa cornacHo rpaduky, NnpeactaBneHHOMY Ha pUCyHKe, NpsaMoin €3. COOTBETCTBYET
nasneHue.

BAPVAHTbI OTBETOB:

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

24. Mpwu HopManbHbIX ycnosusx ?3 mons O2 3aHNMaloT 06bEeM PaBHbIR?..

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

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

25. NlameHeHmne Temnepatypbl Ha 50K rasa renms maccoi 24r n3aMeHseT ero BHYTPEHHIOKD SHEPruio Ha... (ra3 cumtatb
naoeanbHbIM)

BAPNAHTbI OTBETOB:1) 24,93 Ix 2) 2077,5 Ox

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

26. Ecnn 2 mons CO2 paclwmpsitoTes B 2,7 pasa npu nocTtosiHHoi Temnepatype T=7300 K, To paboTta pacwupeHus rasa
paBHa..

BAPNAHTbI OTBETOB: 1)2493 Ix 2)3324 I 3)4986 Ix

4)7479 Ox 5) 9972 Ox

27. Ecnn monspHas TennoemMkocTb asota pasHa 20.775 Ix/monbK, TO ero yaenbHas TennoeMKocTb pasHa?
BAPVAHTbI OTBETOB: 1) 10,39 kx/(kr K) 2)0,74 kOx/(kr K)
3) 3,11 kOx/(xr K) 4) 0,31 kOx/(kr K) 5) 0,57 kOx/(kr K)

28. Ecnn cpenHsasa kBagpaTnyHas ckopocTb Monekyn npu temnepatype T =300 K pasHa 483 m/c, T0 aT10T ras?..
BAPVNAHTbI OTBETOB: 1) Bogopona 2) kucnopoz 3) aproH
4) yrnekucnolii ra3 5) renuia

29. CpenHss onnHa ceoboaHoro npobera monekyn aproHa npu P=1.05x105 Ma n T = ?300 K paBHa?. (3¢pdeKTUBHBIN
nnameTtp monekyn cMm. [MpunoxeHue).

BAPNAHTbI OTBETOB: 1) 6,15x10-8M 2) 7,3x10-8Mm

3) 11,3x10-8m 4) 9,9x10-8m 5) 18,3x10-8m

30. Ecnu 8.moneit raza pacwmpsoTrcs usotepmudeckmn ot obbvema V1 = 2 n o obbema V2 = 5.4 i, ToO NpUPOCT SHTpONMU
CUCTEMbI paBeH?..

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

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

2. YCTHbIN onpoc

Tema 4

1. OnekTpocTaTnyeckoe none B Bakyyme. 3akOH CoxpaHeHms an. 3apsna. 3akoH KynoHa. HanpsxeHHocTb an. nons.
MpuHUMN cynepnosnuunn Nonen.

2. MNoTteHuman anekTpocTatndeckoro nons. Cea3b HANPSXEHHOCTW U NOTEHUMana anekTpocTaTu4eckoro nons.

3. OnekTpuyeckuii aunonb. Pacyet nonsa ounons.

4. Cunosble MHUK 31. Nons. MNoTok BeKTopa HanpsiXXeHHOCTW 3NeKTPUYECKOro nonsl.

5. Teopema OcTporpanckoro-l"aycca 1 ee NpUMEHEHUE K BbIYMCIEHNIO HAMPSI)XEHHOCTY NOMsi OT 6ECKOHEeYHO
OOHOPOAHO 3aPSXEHHOW NAOCKOCTY.

6. OnekTpuyeckoe none B auanekTpukax. [llonspHble n HenonspHble Monekynsl. MNongprsauns oManekTprKoB.
OnekTpnyecknii AUNONb BO BHEWWHEM OOHOPOOHOM 3. Mone.
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7. HanpsxeHHocTb an. nons B guanekTpuke. Teopema [(aycca ona anekTpu4eckoro nons B AUSNeKTpuke.
LwnanekTpnyeckas NpoOHNLAEMOCTb U ee PU3NYECKNIA CMbICTT.

8. NpoBoaHUKM B anekTpuy4eckom none. PacnpeneneHve 3apsaa0B B NPOBOAHMKAX (BHYTPW NPOBOLHUKA M HA €ro
noeepxHocTn). CBA3b MEXOY HAMPSXEHHOCTLIO 3/1. NONS Yy MOBEPXHOCTW NPOBOAHMKA U MOBEPXHOCTHOW NMAOTHOCTbIO
3apsa0B.

9. OnekTpoeMKocTb NPOBOAHUKOB. KoHaoeHcaTopbl. CoeanHeHne KOHAEHCATOPOB.

10. DHeprvsa anekTpUHecKoro nons. AHepPrus CUCTEMbI HEMOABUXHbIX TOYEYHbIX 3apsO0B.

11. DHeprvsa anekTpU4ecKoro nNons. SHepPrusa 3apsaXXeHHOro NPOBOAHMKA.

12. NOCTOSAHHbIN ANEKTPUYECKUIA TOK, Er0 XapakTEPUCTUKN 1 YCNOBUS CyllecTBoBaHMS. 3akoH OMa ans uenw.

13. OnekTPONpPOBOAHOCTb METANNOB. DKCNEPUMEHTaNbHOE 00Ka3aTeNbCTBO 9NIEKTPOHHON NPUPOaLl TOKa B MeTannax.
14. Knaccnyeckas Teopusi SneKTponpoBoaHOCT MeTannos. Beisog 3akoHoB OmMa 1 Bugemana-dpaHua 13 aneKkTpoHHOM
Teopun. TPyLHOCTM KNAcCM4eCcKoin Teopun NpoBoaNMOCTHU.

3aver

Bonpochl k 3a4eTy:

1. MexaHun4yeckoe gsmxeHue. Tpaektopus. Nepemewerme. CkopocTb. YCKOpeHue.

2. BpawarenbHoe gBuxeHune. Yron nosopota. Yrnosas ckopocTb. CBA3b NUHENHON 1 YrNOBOM CKOPOCTU. YrnoBoe
YyCKOpEHMe.

. dnHammuka matepmanbHom TOYKM. 3akoHbl HbloTOHa.

4. InHamuka TBepporo Tena. LleHTp macc.

5. 3akoH oBMXeHMS LeHTpa Macc.

6. PaboTa B MexaHuke.
7
8

w

. KnHeTtnyeckas n noteHumanbHas aHepruu.
. OCHOBHOE ypaBHeHVe ANHaMUKW BpallaTenbHOro ABUXEHNS TBEPLOro Tena
9. MOMEHT cunbl, MOMEHT MMMYNbCa, MOMEHT MHepLUUU. KnHeTnyeckas sHeprng spallarulerocs rena.
10. 3akoHbl COXpaHeHns (UMNynbCca, SHEPTM, MOMEHTA MMNYNbCA).
11. MNMpeobpasosaHus koopauHat Manunes. MpuHumn oTHocuTenbHoCcTU Manunes
12. MocTynatbl SiiHwWTelHa. MpeobpasoBaHus koopauHart JlopeHua.

13. [lnMHa 1 NpoMexyToK BPEMEHW B PENSTUBUCTCKOM MexaHuke. MNMoHAT1E 0AHOBPEMEHHOCTUN B PENSTUBMCTCKOM
MexaHuke. PensiTBMCTCKMIA 3aKOH CNOXEHNS CKOPOCTEN.

14. OCHOBbI PENATUBUCTCKON ANHAMUKM.

15. MexaHuyeckue konebanus. CBoboaHble rapMoHuyeckne konebaHus. 3atyxarowme MexaHmyeckue KkonebaHus.
BblHy>XAeHHbIE MExaHnyeckne konebaHus

16. MexaHuyeckne BonHbl. [1pononbHbIe 1 nonepeyHble BOMHbI. YpaBHeHUe BONHbl. Pa3oBas CKOPOCTb BOMHbI. DHeprus
BO/HbI.

17. OCHOBHOE ypaBHEHNE MONEKYNSPHO-KUHETUYECKON TEOPUN (BbIBOL).

18. 3akoH pacnpeneneHus Monekyn no ckopoctam (pacnpeneneHve Makcsenna).

19. PacnpegneneHvne BonbumaHa. BapomeTtpudeckas gopmyna.

20. BHyTpeHHsia aHeprus. Tennota 1 paboTta B TEPMOLMHAMUKE.

21. MNepBoe Hayano TepmoamHammku. Visonpoueccol.

22. OhhekTuBHbIA auameTp. CpenHss onvHa ceobonHoro npobera monekyn. Bpemsi penakcaumu.

23. SlBneHune oudpdpysnm. 3akoH duka.

24. SlBneHune TennonpoBogHOCTU. 3akoH Dypbe.

25. SlBneHune BHyTPEHHEro TpeHus.

26. Kpyrosble npoueccol. K.I.[0. Tennosow 1 xonoaunbHoi mawmnHel. Lmukn KapHo. K.IN. 1. uvkna KapHo (BbiBog).
27. OHTtponus. CBoMNCTBA SHTPOMMUU.

28. Bropoe Havano TepmMoanHamuKku.

29. OnekTpocTatuyeckoe none B Bakyyme. 3akoH CoXpaHeHns an. 3apsaga. 3akoH KynoHa. HanpsaxeHHOCTb an. nons.
MpuHUMN cynepnosnumny Nonen.

30. MoTeHuman anekTpocTaTnyeckoro nons. Ces3b HANPSXEHHOCTM 1 NOTEeHUMana anekTpocTaTnyeckoro nons.
31. OnekTpuyeckunin gunonb. PacyeT nons amnons.

32. CnnoBble nMHWMKM 3n. nons. [oToK BEKTOPA HaMPSXEHHOCTN 9NEKTPUYECKOro Nons.

33. Teopema OcTporpaackoro-laycca u ee nprMeHeHne K BbIYUCIEHMIO HANPSIXXEHHOCTW Nosis 0T 6eCKOHEYHO
OAHOPOAHO 3aPSXEHHOW NAOCKOCTH.

34. OnekTpunyeckoe none B ananektTpukax. MonsapHoie n HenonspHbie Monekynbl. [onspusauns AnanekTpuKoB.
OnekTpnyYecKnini AUNONb BO BHEWHEM OOHOPOOHOM 3. Mone.

35. Hal'lpﬂ)KeHHOCTb 3/1. NONA B OAN3NEKTPUKE. TeopeMa Faycca ONA 3NIEKTPUHECKOro nong B ANaneKTpuke.
,D,I/ISJ'IeKTpI/ILIeCKaH NPOHNLAEMOCTb N ee @MBMHGCKMVI CMbIC/1.

36. MpoBoaHMKK B anekTpnyeckom none. PacnpeneneHue 3apsa0B B NPOBOLHUKAX (BHYTPW NPOBOAHMKA U HA €ro
noeepxHocTn). CBA3b MEXOY HAMPSAXEHHOCTLIO 3. NMONS Yy MOBEPXHOCTW NPOBOAHMKA U MOBEPXHOCTHOW NAOTHOCTbIO
3apsa0s.

37. OnekTpoemkocTb NpoBoaHNKOB. KoHaeHcaTopbl. CoeanHeHne KOHAEeHCaTopos.

38. OHepruns anekTprn4ecKoro nons. SHeprus CMCTEMbl HEMOABUXHbIX TOYEYHbIX 3apS40B.
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39. DHeprus anekTpnYecKoro nons. AHeprus 3aps>KeHHOro NPOBOAHKKA.

40. MoCTOSHHBIV 3NEKTPUYECKUIA TOK, Er0 XapaKTePUCTNKM 1 YCNOBUS CylLeCcTBOBaHMS. 3akoH Oma ans uenu.
41. OneKkTPONpPOBOAHOCTL METANIOB. DKCNEPUMEHTaNbHOE 10KAa3aTeNbCTBO 3/IEKTPOHHOM NpUpoabl ToKa B MeTannax.
42. Knaccuyeckas Teopusi anekTponpoBoaHOCTM MeTannos. BeiBog 3akoHoB OMa 1 BuoemaHa-®dpaHua na anekTpoHHOM
Teopuu. TpyAHOCTM KNACCUYECKOA TEOPWU MPOBOAUMOCTH.

Cemectp 3

TekyLLU KOHTPONb

1. JTaBopaTtopHble paboTbi

Tembl 5, 6,7

NabopatopHas paboTa €1. N3yyeHne siBNeHns MHTEPdEPEHLNN.

NabopatopHas paboTa €2. N3ydeHne andopakumm ceeta (Ha wenw).

NabopaTopHas paboTa €3. V3ydeHne nudppakumm ceeTa (Ha NpensiTCTBIN).

Na6opatopHas paboTa €3. N3y4yeHne 3aKOHOB TEMNOBOIro U3Ny4YeHMSI.

NabopaTopHas paboTa €4. /13yyeHne sBneHns coToadpgexTa.

NabopatopHas paboTa €5. SkcnepuMeHTanbHoe noaTeepXaeHne noctynatos bopa. OnbiT ®paHka u MNepua.
NabopatopHas paboTa € 6. CnekTp atomMa Bogopoaa.

NabopatopHas pabota € 7. O3HakomneHwe ¢ paboToli ra3oBoro nasepa.

NabopatopHas paboTa € 8. amMepeHne CKOPOCTY CBETa C MOMOLLbIO TA3EPHOr0 CEeHcopa ABUXEHWS.
NabopaTopHas paboTta € 9. OnTnyeckas aHN30TPONWS NoL BANSHUEM BHELWHWNX BO3AENCTBUIA.
NabopartopHas pabota € 10. OnpeneneHne CKOPOCTU CBETA.

2. TectupoBaHue

Tembl 5, 6, 7

1.Y nnockoi anekTpoMarHUTHOR BOSHbI, YacTb KOTOPOI n3obpaxeHa Ha puc., AnMHa BONHbI paBHa (B MKM):
BAPWAHTbI OTBETOB: -: 0,4 -:7,5-:0,133-:0,5-: 0,3

2. Ha pucyHke npencrasneHa MrHoBeHHast hotorpadomst SNeKTpUHecKon COCTaBNSAIOWER 9NEKTPOMArHUTHON BOMHbI,
nepexogsuwer n3 cpedpl 1 B cpedy 2 nepneHankynsapHo rpaHuue pasgena AB. Ecnu cpena 1-Bakyym, TO CKOpPOCTb CBETa
B cpefle 2 paBHa (*108)m/c?

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

3. OnTrnyeckas anvHa nyTy B NpO3padvyHon NnacTuHKE ¢ nokasarenem npenomneHms n= 1,63 pasHa (B MM):
BAPVAHTbI OTBETOB: -: 7,26 -: 4,89 -: 4,80 -: 3,99 -: 4,50

4. Ontuyeckas pasHocTb xona nydeid 1 n 2 pasHa A=0,35 mkM. [py cnoxeHum ny4un garoT MuHumym ¢ m=0 ons ceeta
ONTMHOW BOMHbI (B MKM):

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

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

BAPVAHTbI OTBETOB: -: 1 -:11/2-: 0 -: T1/3 -: 11/6

6. dmdpakunoHHas peweTka ¢ NOCTOSAHHON d= 5 MKM Ons cBeTa ¢ AMHOW BOMHbI A= 0,6 MKM JaeT AMgpakunoHHbIA
MakCMMyM BTOPOro nopsaka nof yriom (B rpamycax):

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

7. OnhbpakumoHHbIA MakCMyM TpeTbero nopsaka ang ceeta ¢ AnmHor BonHbl A = 0,55 MkM nog yrnom ¢p=300 BO3HMKaET
Ha Wenu WUPWHOWA (B MKM):

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

8. Ha pucyHke npefcrasneHa cxema pa3bueHns BONHOBOM NoBepxHOCTU P Ha 30Hbl PpeHensi. AMANMTYabl KonebaHwi,
BO306y>xnaeMblx B Touke P 1-i, 2-i1, 3-i1 1 T. 4. 30Hamm, 06o3HauumM A1, A2, A3 1 1. a. AMnnntyaa A pesynbTupytowero
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. HeobbIKHOBEHHDIN Nlyd PacnpoCTPaHAeTCs BAOMNb IMHWUU C HOMEPOM:

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

10. B 4acTU4YHO NONSIPU30BAHHOM CBETE MakCuMasbHas aMnauTyaa ceetoBoro Bektopa B N=3,5 pas 6onbLe
MUHMManbHon. CTeneHb nonsipusauny ceeTa pasHa:

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

11. Yron mexay rnaBHbIMK NNOCKOCTAMM nNongapuaaropa n aHannsartopa paeeH 30 rpan. PaccumtaTtb nameHeHne
WHTEHCVBHOCTM NPOLIEALIEro Yepes3 HUX CBETA, €CNY Yron MexJy rnaBHbIMM NNOCKOCTAMU paBeH 45 rpag.

BAPVAHTbI OTBETOB: -:24 -:3,1-:1,0-: 1,5

12. [Ins anekTpoMarHNTHOro N3ny4yeHunst ¢ SANHOM BonHbI A= 0,4 MKM 3Heprus potoHa pasHa (8 10-20 Ox):
BAPVAHTbI OTBETOB: -: 9945 -: 33,1 -: 49,7 -: 24,9 -: 39,8

13. Ha pucyHke nokasaHbl HanpasneH1s nagarolwero ooToHa, paccesHHOro ooToHa 1 9nekTpoHa otaadn. Yron
paccesHuns 90, HanpasneHne OBUXEHNS 3NeKTPOHAa 0TAaqyn COCTaBNSeT C HanpaeneHneM nagaouwero gpotoHa yron = 60
rpan. Ecnn nmnynsc nagarowero cootoHa P, TO MMMNYNbC an1ekKTpoHAa oTAaqyu paBeH...
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BAPNAHTbI OTBETOB: -: 1,5 P -: 2 P -: Pdb -: 4 Pop

14. Katog BakyyMHOro ¢poToanemMeHTa OCBelaeTcsl CBETOM C 3Hepruen ksaHToB 8 aB. Ecnu poToTok npekpalaertcs npu
nomadve Ha poTONEMEHT 3anupatolwero HanpsixxeHns 4 B, To paboTa BbiIxofa 3NeKTPOHOB M3 katoaa pasHa(3aB):
BAPNAHTbI OTBETOB: -: 8 -:12 -:14 -:0 -:3

15. Ecnn y HarpeToro Tena ¢ noBepxHocTn 5 cM2 3a 120 cekyHA ncnyckaetcs aHeprua 1 kX, 10 aHepreTnyeckas
CBETUMOCTb Tena pasHa (B KB1/M2):

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

16. Ecnun ana AYT nnowanb S= 50000 B1/m, To Temnepatypa Tena (B K) pasHa:

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

17. Ha pucyHke nokasaHa KpuBas 3aBUCUMOCTM CMEKTPANbHOW NMIOTHOCTU SHEPreTUHECKON CBETUMOCTY aBCOoMNOTHO
4yepHoro Tena oT AnunHbl BONHbI Npy T=6000K. Ecnn Temnepatypy Tena ysenuyiuntb B 4 pasa, T0 AJIMHA BOJHbI,
COOTBETCTBYIOLLAS MAKCUMyMy U3My4eHnst aBCONOTHO YEPHOro Tena, ?

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

18. B atome Bogopoaa 13 npeacTas/ieHHbIX Nepexonos anekTpoHa: €1 (3d 2s), €2 (2s 1s), €3 (2p 1s), €4 (4p 2s), €5
(3p 1s) nepBoit nuHUK cepun JlaitMaHa COOTBETCTBYET NEPEXon C HOMEePOM?

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

19. BonbTamnepHas xapakrepucTrka B onbitax ®paHka v Nepua nonyyeHHas ons HEKOTOPOro rasa umeeT Bug (CM puc).
MepBbIli NoTEHUMan Bo36yxaeHns rasa (8 aB) paBeH:

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

20. e bpoiinb 0606wWwmn cooTHOLWeEHMe Anst POTOHA Ha Ntobble BONHOBbLIE NMPOLECCHI, CBA3AHHbIE C YacTULaMU, UMMYSbC
KOTOpbIX paBeH p. Toraa, ecnm ckopocTb YacTuL, 04MHAKOBA, TO Hambonbluei AfMHON BOMHbI obnafatoT?

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

21. Mpu a - pacnage s88po usotona paanmsa 88-Ra-226 npespawaercs B 94p0 C MACCOBbIM YACIOM

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

22. Kakast nons paavmoakTuBHbIX aTOMOB pacnafeTcs Yepes UHTepBan BpeMeHy, paBHbIi TPeEM neproaam nonypacnana?

BAPVAHTbI OTBETOB: -: 25% -: 87,5% -: Bce aToMbl pacnagytcs -: 90% -: 50% 23. HenssecTHbIVi paanoakTUBHbINA
XMMMWYECKUIA 3NEMEHT CaMONpPON3BO/bHO pacnafaeTcs No cxeme: .Sl apo 3Toro aneMeHTa CoaepXMmT...
BAPVAHTbI OTBETOB: -: 92 npoToHa u 144 HeitTpoHa -: 94 npoToHa 1 142 HelTpOHa
-2 94 npotoHa u 144 HenTpoHa -: 92 NpoToHa 1 142 HelTpoHa

3. YcTHbIN onpoc

Tema 7

NHTepdepeHums caeTa.

1. PacnpocTpaHeHune cBeTa Yepes rpaHuly AByX cpeg.

2.HTepdepeHums ceeTa.

3. KorepeHTHOCTb 1 MOHOXPOMAaTUYHOCTb.

4. Ycnosue NHTepdepPeHUNOHHOro MakCuMyma 1 MUHUMyMa.

5.NHTepdepeHums ceeTa. PacyeT nHTepdepeHUNOHHON KapTUHbI OT ABYX UCTOYHUKOB.
6./HTepdepeHLmMs cBeTa B TOHKMX MAEHKAX.

Ondppakums ceeta.

7. Ondppakums ceeta. MpuHumn MNolireHca-dpeHens.

8. MeTtopn 30H ®peHens.

9.dudppakuus dpeHens Ha KPyrnom OTBEPCTUN.

10.Oundppakumsa dpeHens Ha Kpyriom Oucke..

11. Ondppakumsa PpayHrodepa Ha ANPPakLMOHHON peleTke.

12. dundppakums Ha NpocTpaHCTBEHHON pelweTke. dopmyna

Bynbha- Bparra

Monsipusauns n aucnepcms ceeta.

13.0ucnepcus ceeta. DNeKTPoHHAs Teopus gucnepcumn ceeta.

14. MNonspusauma ceeTa.

15.CTteneHb nondpmsauun.

16. 3akoH Manioca.

17.0BonHoe nydenpenomneHue. VIckyCTBeHHas ontnyeckast aHn3oTponums.

Tennosoe nanyyexue.

18. Tennosoe n3nyyeHve n ero xapaktepmuctukn. 3akoH Kupxrogoa.

19.3akoH CtedpaHa-bonbumaHa. 3akoH cMeweHns BuHa.

20.I'vnoTe3a lNnaHka. ®opmyna lNMnaHka.

doToadpdpekT. ddhdekT KomntoHa. [JaBneHue cBeTa.

21.PoToadhheKkT.3akoHbl PoTOIdDEKTA.

22.YpaBHeHWe DiiHWTelHa ons BHelWwHero ooToaddekTa.

23..0nbITol Jlebenesa. JasneHue ceeta.

24.BonHoBoe 06bsiCHEHWE LaBNeHUs cBeTa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 14 ua 21. Bl YHH
skt

ARl | AL O



Mporpamma omcuunnmHbl "®uamnka"; 21.03.02 "3emneycTpoincTeo n kagactpbl”.

25.KBaHTOBOE 06BACHEHNE AaBNEHNS CBETA.

26.9pdbekT KomnToHa.

Ok3ameH

Bonpochbl k ak3ameHy:

1. MarHuTHOE none B BakyyMme.

. MarHuTHoe none B BeluecTse.

. OCHOBbI TEOPUW SNEKTPOMArHUTHOMO MONS.

. OneKkTpoMarHuTHole konebaHms.

. ONeKTPOMarHUTHbIE BOJHbI.

. MHTepdbepeHuus ceeTa.

. dndbpakuns ceeta.

. NMonapusauns n gucnepcus ceeta.

. TennoBsoe n3nyyeHue.

10. DoToachbhekT. ekt KomntoHa. [JasneHune ceeTa.

11. OCHOBHbIE NONOXEHUS KBAHTOBOW MEXaHMUKM.

12. KsaHTOBas Teopus atoma.

13. Obuwee ypaeHeHve WpeanHrepa. YpasHeHve LWpeanHrepa ans ctaLmMoHapHbIX COCTOSIHUIA.
14. MNpUHLMN NPUYUHHOCTY B KBAHTOBOW MEXaHWKE.

15. CBobofHas yacTtuua.

16.Yactrua B 04HOMEPHON NPSAMOYroNbHON " NOTEHUMaNnbHON sMe".
17.MpoxoxaeHne yacTuLbl CKBO3b NOTEHLMANbHbI 6apbep. TyHHENbHbIA 3¢EKT.
18.KBaHTOBbIN rapMOHUYECKNIA OCLUANATOP.

19. MoOMeHT umnynbca B KBAHTOBOW MExaHuKe

20.ATtom Bopopopa. KeaHToBble ynucna.

21.0nbiT WTepHa n MNepnaxa. CnvH anekTpoHa. CNnHOBOE KBAHTOBOE YUCHO.
22.MpuHuun Maynu. PacnpeneneHune anekTpoHOB B aTOME MO COCTOSHUSAM.
23. Aopo atoma. XapakTepucTukm. SHeprms cea3n. PaanoakTuBHOCTb.

24. OnemeHTapHbIe YacTuLbl, Knaccugukaums.

O©oOoONOOLA~WN

6.4 Metoaouyeckue marepuansl, onpenensoLwme npouenypbl oLLleHMBaHUA 3HaHUNA, YMEHUIN, HAaBbIKOB U (MNK)
onbiTa OesATeNIbHOCTU, XapaKTepu3yroLLLMX 3Tarnbl POpMMPOBaHUA KOMMETEHLUIA

B K®Y pelictyeT 6annbHo-periTUHroBas cucteMa oLeHkN 3HaHuii obydatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Mony4ynTb Makcumym 100 6annoB 3a ceMecTp, U3 HMX Tekylwas 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 1 6onee - "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 6annos
CemecTp 2

TekyLLUA KOHTPONb

TecTupoBaHue |TecTUpOBaHUE NPOXOAUT B NMMCbMEHHON DOPME UM C UCMONb30BAHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe KONM4ecTBo
TECTOBbIX 3a4aHulA. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMOCTHM OT KOonnyecTBa 3ataHuii. OLeHKa BbICTABASIETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

YCTHbIA onpoc YCTHbI onpocC NpoBoONTCA Ha NPaKTUNYEeCKNX 3aHATUSAX. O6yqa|ou4|/|ecsi
BbICTyNnakOT C ooknanamu, COO6LI.I,6HVI9IMVI, OOMNMONHEeHNAMN, y4acCTBYyOT B
ONCKyCCuhKn, oTBEHalOT HA BOMPOCHI npenogasartess. OueHnBaeTcs YPOBEHDb
JOMallHern NoAroToBKKM Mo TeMe, CNOCOBHOCTb CUCTEMHO W NOMMYHO M3naratb
maTtepvan, aHannm3nposaTb, POpMyIMpoBaTb COﬁCTBeHHYIO no3nunio, oteevatb
Ha OO0MOoNTIHUTEeIbHbIE BOMPOCHI.

—_
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
3aver 3a4éT1 HaueneH Ha KOMMIEKCHYIO NPOBEPKY OCBOEHUS ANCLUMINHBI. 50

Obyuyatowmiicst nonyyaeT BOMPOC (BONpockl) Mnbo 3afaHune (3anaHns) n BpeMmsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOW
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWS, HABLIKU 1 YMEHUS NPpU aHann3e
NPOBNEMHBIX CUTYaLMIA N PELIEHUN NPAKTUYECKMX 3a0aHWA.

CemecTp 3
TeKyL i KOHTPONb

Na6opatopHsble [B ayanTopuu, ocHaIWEHHOV COOTBETCTBYOWMM 060pyAoBaHMeM, obyyatowmecs
paboTbl NPOBOAST y4e6HblE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 1 30
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNornit. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSTb ero Ha NPaKkTVKe, yMeHWsl 1 HaBbiKu No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOWEM NpeaMeTHON obnacTu.

TecTuposaHue |TecTMpoBaHMe NPOXOAUT B NMCbMEHHOR hopme nnm ¢ NCNONb30BaHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe KONMYecTBo 2 10
TECTOBbIX 3a4aHui. Ha BbINONHEHVe BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OLeHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBwibHO BbINOMHEHHbIX 3a4aHWA.

YCTHbIVi ONpoC |YCTHbIV ONPOC MPOBOAUTCS HA NPaKTUYeCKMX 3aHaTusx. Obyyatowmecs
BbICTYMNalOT C [OKNaAaMmu, COOBWEHNSMM, OOMONHEHUSMM, YHaCTBYIOT B 3 10
AMCKyCCuK, OTBEYaloT Ha Bonpockl npenoaasatens. OUeHNBaeTCcs ypoBEHb
JOMallHel MOAroTOBKM Mo TeMe, CNOCOBHOCTb CUCTEMHO M NIOFMYHO Usnaratb
MaTepwvan, aHanuanpoBaTb, POPMYNNPOBaTb COBCTBEHHYIO MO3NLMIO, OTBEYATb
Ha OOMONHUTENbHbIE BOMPOCHI.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AUCLMMAUHBI. OK3aMeH 50
MPOBOLWTCS B YCTHOM MU NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxxatcsl BOonpochkl (3anaHumsl) no Bcem TemMam kypca. Oby4atowemycs naércs
BpeMsi Ha noarotoBky. OLeHBaeTCs BNaaeHue MateprasnoM, ero CUCTEMHOE
OCBO€EHUe, CnocobHOCTb NPUMEHATb HYXHble 3HAHUA, HABbIKN U YMEHUA Npun
aHannase NpobneMHbIX CUTyaunin U PeeHN NPaKTUYECKNX 3aAaHniA.

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHMe aucumMnnnHbl (MOoYNs) NpeanonaraeT U3y4eHrne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaOWUMCS B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npasoobnagarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHust HayyHor 6ubnmoTekoi.

ONeKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHLUMOHHO 13 Nio60i TOUKM Npu BBEAEHNM 00yHaIoLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNoMb30BaHWMKN NevYaTHbIX M3aaHUn BBINOTEYHbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MM U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOM nuTepaTypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepatypbl Ha kaxaoro obyyaiolerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMON A/ OCBOEHUS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme AucLUMnanHbl. OH NOANEXUT OOHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapnarensiMu anekTPOHHLIX U3LAHWIA U NPU N3MEHEHNM KOMMNNEKTOBAHNS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6XoaUMbIX AN
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

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

WnbtowoHok A. B. durauka [SnekTpoHHbIl pecypc]: yuebHoe nocobue / A. B. nbtowoHok, M. B. Actaxos, A. A.
MoH4apeHko. - Mocksa : MIH®PA-M, 2013. - 600 c. - (Bbicwee obpasosaHue). - ISBN 978-5-16-006556-4. -
http://znanium.com/go.php?id=397226

OnekTpoHHo-6nbnmoTteyHble pecypckl. CaBenbes W. B. Kypc obleit dpnsnkm [OnekTpoHHbI pecypc]: y4ebHuk B 3 Tomax /
N. B. Caeenbes. CaHkT-MNeTtepbypr: Jlanb, 2011. - T.3. KBaHTOBas onTuka. AToMHas gouavka. dusnka TBepLoro Tena.
318 c. - ISBN 978-5-8114-0632-6. - http://e.lanbook.com/books/element.php?pl1_id=2040
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9. MeTtoauyeckue ykasaHus ons 06y4aloLLLMXCsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtoaunyeckue peKomeHaauum

nekumu B xone NeKUMOHHbIX 3aHSATUiII HeOBX0AMMO:

1. BecTu KoHCcNekTupoBaHme y4ebHoro matepuana.

2. Obpalatb BHMMaHUe Ha Kateropuu, opMyMPOBKM, 3aKOHbI, packpblBatolme coaepxaHue
PU3NYECKUX SBNIEHUI 1 NPOLIECCOB.

3. Obpaluatb BHMMaHWe Ha Hay4Hble BbIBOAbLI M 9KCMEpPUMEHTabHbIE A0Ka3aTenbCcTBa qor3nNYecKmx
3aKOHOB.

4. BHMMATENbHO YSCHUTb NPaKTUYECKYO HanpaBneHHOCTb OCHOBHbIX 3aKOHOB (OU3MNKN.

5. XenatenbHo ocTaBuUTb B paboynx KOHCNEKTax nossi, Ha KOTOpbIX Aenatb NoOMeTKM U3
pPeKOMEHA0BaHHOM NMTepaTypbl, LOMOMHSOWMe MaTepran NPOCNyLWaHHOR NeKUUn, a Takxe
noAyepkmeaolme 0cobyto BaXXKHOCTb TeX U UHBIX TEOPETUYECKMX MONOXEHNIA.

6.3anaeatb NpenofaBaTenio yTOYHSIOWME BONPOCh! C LE/bIo YSICHEHUSI TEOPETUYECKUX MONOXEHWIA,
paspeLlleHst CMOPHbIX CUTyaLWii.

npakTnyeckme | B xoie npakTMyeckunx 3aHaTUiA HEO6X0AMMO:

3aHsATNA 1. BHVKHYTb B CMbICT 1 MOCTAHOBKY BOMpPOCca. YCTAHOBUTL BCE NI [aHHbIE NPUBELEHbI ANS pelleHns!
3apaqn. Coenatb CXeMaTn4eCcKmin PUCYHOK.
2. Kax yto npakTnyeckyto 3aiaqy pewnTb BHavane B o0bwem Buae. 910 No3BONUT LeNeHanpaBneHHo
MCMONb30BaTh (PU3NYECKUI 3aKOH MO TEME PEeLIaeMoii 3a8aqn.
3. [poBeCTU YMCNEHHBIE MATEMATMYECKMUE PACHETbl 1 0653aTeNbHO NPOBEPUTH PA3MEPHOCTb 1
NpPaBLoMoL06HOCTb MOMYYEHHbBIX (PU3UHECKMX BENNYMH.

nabopatopHble| MNepen nposeneHneM nabopatopHoi paboTbl 06513aHbl 03HAKOMUTLCS C TEXHUKOW He30macHOCTY npu
paboTbl BbINOMHEHWMW AaHHON PaboThl U METOANYECKMMU YKa3aHnsaMu K paboTe. MNpu BeINONHEHNM

nabopatopHbIx paboT HeobxoanUMo:

1. CchopMynunpoBaTthb Liefib U 3a4a4v BbINOMHsieMol paboThl

2. YKasatb B 0TYeTe CXeMy yCTaHOBKM U pacckasaTb MpUHLMM ee AenCcTBnS

3. Banucartb pesynbTaTtbl M3MePeHWii B Tabnuue 1 onpenenuts paboyve hopmybl pacyeToB

4. ObpaboTaTb pesynbTaTbl UISMEPEHUI COrNacHo pabounx oopmyn 1 NPeacTaBUTb OaHHbIE B BULE

rpadpmkoB, Tabnuu, (NMpUBETCTBYETCS UCMONb30BaHNE NporpamMm 06paboTKy aKCNepMEHTaNbHbIX

namepeHuii Origin, Excell). PaccunTtatb norpewHocT namepeHnii

5. CocTaBnTb BbIBOLbI MO UTOFaM BbIMOMHEHHOI paboThbl. [pOBECTU CpaBHUTENBHLIA aHaNM3 C

TEOPEeTNYECKNMN AaHHBIMU

6. Mo utoram BbINONHEHNS PaboTbl COCTABUTL OTYET MO BbIWEYKA3aHHbLIM MyHKTaM (NMpUBETCTBYETCS

HaneyaTaHHbIA BapuaHT).

7. OTBETUTb HA TEOPETUYECKME BONPOCHI N0 TeMe paboThl.

camocTosl- | B xone camocTtoaTenbHol paboTel HEO6XOAMMO BbINONHNUTL CNeayoWmne peKoMeHaLnm:
TenbHasl 1.M3y4nTb OCHOBHYIO 11 [OMONHNUTENbHYIO NTMTEPaTypy Mo TEME.
pabota 2. Vi3yunTb 1 npopaboTaTtb NEKLUOHHbIA MaTepran, fOMOMHUB ero COHCTBEHHBIM KOHCMEKTOM,
MONy4YeHHbIM U3 PEKOMEHOBAHHOM NpernoaaBsaTtenem nMTepartypbl.
3. MI3yunTb pekoMeHOoBaHHbIE NpenosaBaTenem anekTPoHHbIe 06pasoBaTenbHbie PECYpChl,
NpeseHTaumm No n3y4aembiM pasgenam OUsnku.
4. Obpatntb 0c060€E BHUMaHME Ha NOCTAHOBKY SKCMEPVMEHTasbHbIX OMbITOB, [OKa3blBaOLWMX
pr3MYecKne 3aKoHbl B MpUpoae.
5. B cnyyae nosiBneHns BOMNPOCOB MO U3y4aeMoMy Matepuany- obpalaTbcs K npenonasaTento 3a
Pas3bACHEHUSAMU.

TecTuposaHue | TectmposaHune

1. MNepepn pelweHnem 3afaHuii PEKOMEHOYETCS NOBTOPUTbL COOTBETCTBYHOLLYIO TEOPUIO MO y4ebHMKaMm
WA KOHCNEKTY, 3annucaHHOMy Ha NEKLNOHHBIX 3aHATUSX, MPOCMOTPETb OCHOBHbIE (DOPMYITbI U 3aKOHBI
B AaHHbIX METOOMYECKMX YKA3aHNAX, NPUMEPbI PELLEHNS 3aAa4y, PACCMOTPEHHbBIX HA NPakTUYECKMNX
3aHATMSX.

2. Mpuctynas K peweHnio 3afaHns, HeobxoAMMO KpaTKo 3anuncaTb ero ycnoswue, u (ecnu
HeobxoaouMo) caenaTb pUCyHOK. PeleHne cHavyana cnefyet ocywecTBmTb B oblem Buae (B
6YyKBEHHbIX 0603HAYEHUSIX), NONMYYUTb PACUHETHYIO DOPMYY 1 3aTEM NPOU3BECTY YNCHEHHbI pacyeT B
eavHuuax CW. Tocne aToro Hy>XXHO CpaBHUTb MONYYEHHbIA OTBET C BapmaHTamy oTeeta. Ecnv oTBeThl
He coBranu, To HE06XOAMMO NPOAHANN3NPOBAThb PELEHNE 3aaHNS, YTOYHUTb NPaBUNBHOCTb
BbIBPaHHbIX POPMYN 1 3aKOHOB, @ 3aTEM NCMPaBUTL OWNGKN.

3. Ob6s3aTenbHO BLINONHEHWE JOMALWHUX NPAKTUYECKMX 3a0aHWIA ANS YCNEWHOro NPoXoX AeHUs
TECTMPOBAHUS 1 HANUCAHWS NMUCbMEHHBIX (KOHTPOMbHbBIX PaboT).
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Bup pabot MeTtoaunyeckue pekomeHaauum

yCTHbI onpoc | MoaroToBka K yCTHOMY Onpocy

MonroToBKa K OnNpocy NPOBOAMTCS B XO4€ CaMOCTOSITENbHOW paboThl CTYAEHTOB 1 BK/lOYaeT B cebs
NOBTOPEHWE NPOAEeHHOro Matepuana no Bonpocam NpeacTosuero onpoca.

CTyneHT OOnmXeH U3y4mnTb:

1. OCHOBHYIO 11 [OMONHUTENbHYIO PEKOMEHOOBAHHYIO NMTepaTypy, U MHdPOPMaLMo Mo TeMe, B TOM
yucne ¢ ucnonb3oBaHmeM VIHTepHeT-pecypcoB. B cpegHeM, NoaroToBka K YyCTHOMY OMpoOCy Mo 04HOMY
CEeMMHaPCKOMY 3aHSATUIO 3aHUMAeT OT 2 00 3 4acoB B 3aBMCMMOCTU OT CNOXHOCTW TEMbl 1
0cobeHHOCTel opraHM3auun CTy1IeHTOM CBOel CaMOCTOSITeNbHON paboThbl.

2. Onpoc npeanonaraeT YCTHbIA OTBET CTyeHTa Ha OJIH OCHOBHOW U HECKOJbKO [OMONHUTENbHbIX
BOMPOCOB Mnpenoaasarternsi.

3. OTBeT CTyaeHTa OOoNXeH NpeacTasnsTb cobol pa3BEpHYTOe, CBA3aHHOE, TIOrMYECKN BLICTPOEHHOE
coobleHue.

4. MNpw BbICTaBNEHMU OLIEHKM NpenoaasaTeNb y4UTbIBAET NpPaBUNbHOCTb OTBETA M0 COAEePXaHuo, ero
nocnenoBaTe/lbHOCTb, CAMOCTOATENbHOCTL CYXAEHW 1 BbIBOLOB, YMEHME CBA3bIBATL TEOPETUYECKME
MONIOXEHUS C NPAaKTMKOM, B TOM Yucne 1 ¢ byaylielii NpodoeccMoHanbHOM 0esiTeNbHOCTbIO.

3avet MoaroTtoBska K 3a4ety

1. O3HaKoMUTbCA C NepeyHem BONPOCOB A5 3a4eTa

2. BHumaTtenbHo npountaTb ¥ OCMbICAINTL PEKOMEHO0BAHHYIO NNTEPaTypPy, KOHCNEKT nekumii. BelyunTts
BCe om3nyeckne oopmysibl MO NPONOEHHBIM TEMaM

3. Ok3ameH (3a4eT) No husrke NPoXoamT B MMCbMEHHOV (DOPME 1 JONXEH CoAepXaTb:

- onpegneneHne OCHOBHbIX (OU3NYECKMNX BEIMYUH (B @HANUTUYECKOW 1 TEKCTOBOW hopMe);

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONpefeneHbl kKak MoLynb, Tak ¥ HarpaBneHue;
-CPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3MKW (B aHANMTUYECKON 1 TEKCTOBOW (DOPME); MPU 3TOM
HeobxooMMO fatb ornpeneneHne OU3NHECKMNX BENUYMH, BXOASAWMX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMIA OTBET HA BONPOC

5. PeweHune 3aaa4y cHavyana cnegyeT ocywecTsuTb B 0bwem Buae (B OykBEHHbIX 0603HAYEHUSAX),
NONy4YMTb PacyeTHYIO PopMyny 1 3aTeM NPON3BECTM YUCNEHHbIN pacyeT B eanHuuax CU.

aK3ameH MonroToBka Kk aKk3aMeHy

1. O3HaKOMMTbLCS C NEPEYHEM BOMPOCOB [/151 9K3aMeHa

2. BHMaTenbHO NpounTaTth U OCMbLICTINTL PEKOMEHA0BAHHYIO NUTEPAaTypy, KOHCNEKT nekunii. Belyuntb
BCE ouanyeckune popMysbl N0 NPONAEHHBIM TEMAM

3. OK3aMeH No pr3nKe NPOXOAUT 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 HanpaBneHue;
-DOPMYNIMPOBKY OCHOBHbIX 3aKOHOB (OU3MKU (B @aHANUTUYECKOM 1 TEKCTOBOW hopMe); MPU 3TOM
HeobXxoouMO faTb onpeneneHne hn3NYeCKUX BENNYUH, BXOASIWMX B (OOPMYIMPOBKY 3aKOHA; PUCYHOK,
MOSICHSAKOLWMIA OTBET HA BOMPOC

5. PelleHre 3apay cHavana cnefyet ocywecTBmTb B 0buieM Buae (B OykBEHHbIX 0603HAYEHNSAX),
MONy4YNTb PACYETHYO POpMyny 1 3aTeEM NPOU3BECTU YUCNEHHBIA pacyeT B eauHulax CIA.

10. MepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKJaouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYILECTBAEHMN 06pa30BaTENBHOIO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MNpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW ONs OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MatepuanbHo-TexHN4YeCKoe obecneyeHne 06pa3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 015 CaMOCTOSITENbHOM PaboThl 0B6YYaAIOWMXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOHEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

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

KomnbioTep 1 NpuHTEp 4Ns pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayautopus.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 18 3 21. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma omcuunnmHbl "®uamnka"; 21.03.02 "3emneycTpoincTeo n kagactpbl”.

KoMnbloTepHblii Knacc.
CneuvanunsmposaHHas nabopaTtopusi.

12. Cpe.n,cma ajantauumuv npenogasaHus aucUNNIUHbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaANUAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMnCs MHBAIMAAMI U INLAMW C OFPaHN4YEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnunyHbIX NoNb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabypoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBmaTypbl;

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

- NPVMEHEeHNe NPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNMHON, 3a CHET aNlbTepPHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOMUIA ANs nepenadn MHopMaLum, opraHn3aumm pasnmnyHbIX
POPM MHTEPAaKTMBHOW KOHTAKTHOM paboTbl obyYatolerocs ¢ npenonasaTeneM, B TOM Yncne BebnHapoB, KOTopble MOryT
6bITb NCMONb30BaHbl AJ1S MPOBEOEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMOAENCTBUS BCEX Y4aCTHUKOB
ONCTaHUMOHHOro 06y4eHns, NPoOBEOEHUS CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3alWUTbl BbINONHEHHbIX paboT,
NpoBeaeHNs TPEHMHIOB, OpraHM3aunn KONeKTMBHOM paboThbl;

- MPUMEHEHVE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA 4Jis OPraHnu3aLummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTPOnS;

- yBenndeHne npogonxXntenbHOCT coadun 06yqa+ou4v|Mc9| nHBaNNMOOM Unn nnUOM Cc orpaHM4eHHbIMMN BO3MOXKHOCTAMN
300p0BbSA hOpPM I'IpOMe)KYTO‘-IHOM arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNIBHOCTU NX COa4ql:

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

- NPOAONIXNTENbHOCTM NOAroTOBKM 06yyatollerocs K 0TBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMm ¢ TpeboBaHnamm @rOC BO 1 yyebHbiM nnaHom no HanpasneHuto 21.03.02
"3emMneycTponcTBO 1 KagacTpbl" 1 Npodonnio NoAroToBkM "YnpasneHne HeiBUXMUMOCTbIO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 21.03.02 - 3emMneyCcTponcTBO U KagacTpsl

Mpodhunb NOAroToBKWU: YNpasneHne HeaBUXMMOCTbIO
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

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: NaHb, 2011. - 432 c.

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. - (YuyebHukn ons By3os. Cneu. nut.). - ISBN 978-5-8114-0631-9.

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.

JononHutenbHas nuteparypa:

1. BacpuH [. B. dusnka [TekcT] : yuebHoe nocobue : [B 2 yacTax] / . b. BadwH. - 2-e nag., non. - KasaHb : 3a-Bo
MOwUH PT, 2011. - Y. 2. - 460 c. : un. - bubnuorp.: c. 432. - MNpeaM. ykaa.: c. 445-459. - Mpwun.: c. 432-444. - Pek. MO. - B
nep. - ISBN 978-5-4233-0032-6.

2. BacpuH . B. dusnka [TekcT] yueb. nocobue ons cTyn. nHxeHepHbix cneu./ [. b. BaguH. - 2-e u3g., gon.. - KasaHsb :
WN3g-8o MOuH PT, 2010. - Y. I. - 316 c. : un. - Bubnuorp.: c. 300. - ISBN 978-5-4233-0033-3.Bpy6nesckas . B. dunsuka.
MpakTukym [OneKkTpoHHbIA pecypc]: yuebHoe nocobue / . B. Bpybnesckas, W. A. FoH4apeHko, A. B. VnblOWOHOK. -

Mockea: UIH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - Pexum goctyna: http://znanium.com/go.php?id=252334

4. Npabosuy K. H. dunsrka [SnekTpoHHbIl pecypc] / K. H. Opabosuy, B. A. Makapos. - Mockea: ®uamatnut, 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./nbtowoHok A. B. dusrka [SnekTpoHHbI pecypc]: y4ebHoe nocobue / A. B. UnbtowoHok, M. B. AcTtaxos, U. A.
"oHuapeHko. - Mocksa : UHDPA-M, 2013. - 600 c. - (Boicwee obpasosaHue). - ISBN 978-5-16-006556-4. - Pexum
noctyna: http://znanium.com/go.php?id=397226

6.KaHH K. B. Kypc obuiei gonankmn [9nekTpoHHbI pecypc] : yuebHoe nocobue / K. B. KaHH. - Mockea: OO0 'KYPC',
2014. - 360 c. - ISBN 978-5-905554-47-6. - Pexxum gocTyna: http://znanium.com/go.php?id=443435

7.KyaHeuos C. U. Kypc douaukn ¢ npumepamn peweHus 3agad. 'dumamnka KOHAEHCMPOBAHHOIO COCTOSAHNSA' [ONEKTPOHHbINA
pecypc] : y4ebHoe nocobue / C. L. KyaHeuos, H. A. TumyeHko. - Tomck: HauvoHanbHbIl nccnenosatensckuii ToMcKui
nonuTexHnyecknii yHneepcmutet, 2011. - 47 c. - Pexum goctyna: http://znanium.com/go.php?id=417650

8.MuHckuin A. A. duranka [OnekTpoHHbIn pecypc] : yuebHuk / A. A. MuHcknia, . HO. MpakoBckuii; nog obw. pea. npog.,
n.9.H. 0. N. Ouka, H. C. Mypbiweoi. - 3-e uag., ucnp. - Mocksa: ispatenscteo 'POPYM', 2013. - 560 c. -
(MpodbeccuoHanbHoe obpasosaHue). - ISBN 978-5-91134-616-4. - Pexxum goctyna:
http://znanium.com/go.php?id=375867

9.4epToB A. I". 3apayHuk no dmsmke [TekcT] : yuebHoe nocobuve ons Bty3os / A. I'. YepTos. - 8- n3n., nepepab. u gon..
- Mockga : duamatnuT, 2007. - 640 c. - ISBN 5-94052-098-7.
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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

Hanpasnenune nogrotosku: 21.03.02 - 3emMneycTponcTBO U KagacTpsl
Mpodhunb NOAroToBKWU: YNpasneHne HeaBUXMMOCTbIO
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

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.
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