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

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

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

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

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

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

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

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

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

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

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

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

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

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma gucumnnnuHbl "®usmka”; 08.03.01 "CtpoutenscTeo”.

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

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

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

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

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

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

JonxeH ymeTb:

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

JlonxeH Bnagetb:

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

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

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOIM BO

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

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

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

O6was TpynoeMKoCcTb AncuUmMnanHbl coctaensieT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHas paboTta - 48 4aca(oB), B TOM 4ucne nekuuu - 16 yaca(oB), NpakTMyeckne 3aHsTus - 16 yaca(os),
nabopatopHble paboTbl - 16 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTositensHas pabota - 299 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 13 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMNANHBI: 3a4eT B 1 CEMECTPE; 9K3aMeH BO 2 CEMECTPE.

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

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl 1 yacbl
KOHTaKTHOM paboThbl,
N Paspenbl aucumninHbl / Cemect nX TPyn0EMKOCTb CaMmocTosiTenbHas
monyns P (B yacax) pa6ota
MpakTuyeckuelllabopatopHble
flekumu 3aHATUSA paboTbl
Tema 1. Pusnyeckne oCHoBbI
1.[MexaHukn. MexaHuyeckume konebaHmns 1 4 2 2 37
W BOJHbI.
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Mporpamma gucumnnnuHbl "®usmka”; 08.03.01 "CtpoutenscTeo”.

Buabl u yachbl
KOHTaKTHOM paboThbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Tema 2. MonekynsipHast ousukm un
2. TepMoOuHaMuKa. 1 4 2 2 37
Tema 3. OnekTpocTtaTmka un
8. 3NeKTPUYEeCKnin ToK. 1 2 2 2 37
Tema 4. OnekTpoanHamumka.
4.|9nekTpoMarHuTHble konebaHus u 1 2 2 2 37
BOJTHbI.
Tema 5. BonHoBas 1 kBaHTOBas
5. ONTIKA. 2 2 4 4 80
Tema 6. OcHOBbI KBAHTOBOM
6.|MexaHunkn. dun3rka atoma n aToOMHOro 2 2 4 4 71
aapa.
NToro 16 16 16 299

4.2 CopepXxaHue gUCLUNNNHbI (MOAYNS)

Tema 1. dusunyeckue ocHoBbl MexaHUKU. MexaHndeckme KonebaHusi U BOMHbI.
OCHOBbI KUHEMATMKM

OCHOBbI AMHaAMUKN

3aKoHbl COXpaHEHNS B MEXaHUKe

MexaHwuka TBEpLOro Tena

Penatneuctckas MexaHuka

MexaHundyeckne konebaHus

MexaHunyeckme BOJHbI

Tema 2. MonekynsipHasi pu3nKu 1 TepMoanHamuKa.
MonekynspHo-knHeTndeckas teopusa (MKT) noeanbHoro rasa
SIBneHns nepeHoca

dyHKuMn pacnpeneneHns Makcsenna n bonbumaHa

OcHOoBbI TEPMOANHAMUKM

Tema 3. dnekTpocTaTtvka u aneKTpuyeckun Tok.
OnekTpuyeckoe none B Bakyyme

OnekTpuyeckoe none B BelecTse

[MOCTOSHHbBIN SNEKTPUYECKNIA TOK

Tema 4. dneKTpoAuHaMUKa. DNEeKTPOMarHUTHble KonebaHUs N BOJHBbI.
MarHuTHOEe none B Bakyyme

SﬂeKTpOMaFHI/ITHaFI MHOYKUNA

MarHuTHOe none B BelecTBe

OcCHOBbI Teopumn anekKTpoMarHMTHOro nons

OneKkTpoMarHuTHele konebaHmsi

3ﬂeKTpOMaFHI/ITHbIe BOJTHbI

Tema 5. BonHoBasi U KBaHTOBasi ONTUKa.
WNHTepdepeHumns ceeta

Oundppakung ceeta

Monsgpusauns n gucnepcms ceeta

TennoBoe nanyyexHme

doToadppekT. ddhdekT KomntoHa. [laBneHve ceeTa

Tema 6. OCHOBbI KBAHTOBOM MeXaHUKU. PU3nkKa atoMa U aTOMHOrO sigpa.
OCHOBHbIE NONOXeHN KBaHTOBOM MexaHukn. CooTHOLWeHWe HeonpeaenéHHocTel eliseHbepra
OCHOBHbIE MONOXEHNS KBAHTOBOM MexaHukn. YpasHeHue LLpeanHrepa
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Mporpamma gucumnnnuHbl "®usmka”; 08.03.01 "CtpoutenscTeo”.

KeaHTOBasi Teopmsa atoma
ATOM BOOOpOAA B KBAHTOBOW MexaHuke
Anpo aToma.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota 0by4arolyxcs BbINOMHSETCS MO 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENIbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmnecs YnuTaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUsl, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolwmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKOYas:

MopsiLoK opraHn3aumm 1 ocylWeCTBAEHNS 06pa30BaTENbHON AeSTENbHOCTM Mo 06pas3oBaTeNbHBIM MPOrPamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTeTa, nporpaMmmam MarmcTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTea obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIrO 06pasoBaTenbHOro yupexaeHus "Kasarckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pa3oBaTebHOMO yYpexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpusonxckuii) doeagepanbHbili yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doeaepanbHOro yHmBepcuteTa

6. DOHA OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLYNI0)

6.1 MepeyeHb KOMMNETEHLMUI C YKa3zaHUEM 3TanoB MX popMupoBaHus B NpoLiecce 0CBoeHUsi o6pa3oBaTtefibHOM
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopMa KOHTpons OueHunBaeMblie
Tan
Ota KOMNETeHLIMM TeMmbl (pa3penbl) AUCLUNIUHBI
Cemectp 1
TeKyLL M KOHTPOIIb
1. dunaunyeckme ocHoBbl MexaHUkK. MexaHuueckne konebaHus u
BO/HbI.
1 ﬂ:ggijoprle OrlIK-2 2. MonekynsipHas o3k 1 TepMognHamuka.
P 3. OnekTpocTaTnka 1 aNeKTPUYECKNIA TOK.
4. OnekTpoauHaMuKa. dnekTpoMarHMTHble KonebaHns 1 BOMHbI.
1. dusnyeckme oCcHOBbI MexaHvku. MexaHudeckne konebaHus u
BOJHbI.
2 |TectmpoBaHue OriK-2 2. MonekynsipHas oysnkm 1 TepmoanHamMuKka.
3. DnekTpocTaTnka 1 aNeKTPUHECKnii Tok.
4. OnekTpoanHamMmKa. DneKTPOMarHUTHbIE KonebaHus 1 BOMHbI.
3auer OK-7, OrK-2
CemecTp 2
TeKyLLMI KOHTPO/Tb
5. BonHoBas n kBaHTOBas ONTUKA.
TOPHbI >
1 n:ggf: OpHBIE OrliK-2 6. OCHOBbI KBAHTOBOW MexaHuku. Puramnka atoma n aTOMHOro
p anpa.
5. BonHoBag u kBaHTOBas onTuKa.
2 |TectmpoBsaHue OriK-2 6. OCHOBbI KBAHTOBOW MexaHnku. Pursmnka atoma 1 aTOMHOro
agpa.
Ok3ameH OK-7, OlK-2

6.2 OnucaHue nokasateneun n Kputepues oLeHUBaHUSI KOMMNETeHU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Kg:?rpgfm OLeHNBaHUs 3ran
P OTnn4YHO XopoLuo Y nosn. Heyn.
Cemectp 1

CrpaHnua 5 13 18.
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Mporpamma gucumnnnuHbl "®usmka”; 08.03.01 "CtpoutenscTeo”.

Kputepum
®opma OL,eHNBaHU 3ran
KOHTpoOns
OTnN4YHO Xopoluo Y nosn. Heyn.
TekyLLU KOHTPONb
NabopatopHble |ObopynoBaHme u O6opynosaHue 1 ObopynosaHue n O6opyLnosaHue n
paboTbl METObl MICNONb30BaHblI (METOAb! NCMOMb30BaHbI [METOAbI YHACTUYHO METOibl UCMONb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMONb30BaHbI HenpaBWbHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposisneHa
TeopeTmyeckas TeopeTnyeckas YyIOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASNA
NoAroToBKa. MOLroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoonmble HaBblkn  [HeobX0ouMble HaBbIKM  |MOArOTOBKA. MOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoamMMble HABbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO 1 YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtart
MONHOCTBIO B OCHOBHOM nabopaTtopHoi paboTbl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4YaCTUYHO He COOTBETCTBYeT eé
Lensm. Lensm. COOTBETCTBYET €€ Lensim.
uensm.
TecTnposaHue [(86% npasBuibHbIX O171% b0 85 % Ot 56% 0o 70% 55% npaBubHbIX
OTBETOB U Hbornee. npaBUbHbIX OTBETOB. npaBUNbHbIX OTBETOB. OTBETOB N MEHee. 2
3auteHo He 3auteHo
3auer O6yyatowwmitics 0bHapyXun 3HaHWe ocHoBHoro  |Obyyatowmincst o6HapyXunn aHadnTeNbHble
yuyebHO-NporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro matepumana, fonyctun
npencTosiein paboTbl MO CReLUanbHOCTH, NPUHUMNANbHBLIE OWWOKU B BbINOMHEHUN
CnpasunCs C BbINOMHEHVEM 3a0aHNNA, npeaycMOTPEHHbIX NPOrpamMMon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpamMoi JUCLMMNANHBL.  |cNnocoBeH NPOLONXUTL 0ByYeHNe nnu
NPMCTYNUTb MO OKOHYaHWU YHMBEpCUTETA K
npogoeccroHanbHom oesTenbHocTy 6es
DOMONHUTENbHbIX 3aHATUI MO COOTBETCTBYIOWEN
ANCUMMNINHE.
CemecTp 2
TeKyL i KOHTPONb
Nab6opatopHble |ObopynoBaHme u O6opynosaHue n O6opynosaHue u O6opynosaHue n
paboTbl METOAbl MCNOMb30BaHbl (METOAb! NCMNOMb30BaHbI [METOAbI HACTUYHO METO.ibl UCMONb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMNONb30BaHbI HenpaBWibHO.
npesocxoaHas MposiBneHa xopowas  [npasunsHo. MNposeneHa |[MposisneHa
TeopeTumyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NnoAroToBKa. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobXx0ouMble HaBbIKU  |NOArOTOBKA. MOAroTOBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoamMMble HaBbIKY
OCBO€EHbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO N YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [0cBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboThl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4aCTMYHO He COOTBETCTBYET €€
Lensm. Lensm. COOTBETCTBYET €€ LensM.
uensM.
TecTnposaHue [(86% npasBubHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBusbHbIX
otBeTOB 1 Honee. npaBu/bHbIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEe. 2
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

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

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHMusi o6pa3oBaTeNibHOW NpPorpaMMbl

Cemectp 1

TekyLUn KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 1,2, 3, 4

NabopaTtopHble 3aHATUS

Na6opatopHas pabota €1. ObpaboTka pe3ynbTaToB U3MEPEHUA (OUINYECKNX BENTUYUH.

NabopatopHas pabota €2. OnpeneneHme yCKOPEHUst CUsbl TAXECTW Npu cBOBOAHOM nafeHun Tena.
NabopatopHas paboTa €4. N3ydeHne konebaHwin MaTeMaTM4eckoro 1 oman4eckoro MasiTHUKOB

NabopatopHas paboTa €5. M3ydeHne BpawatensHOro OBUXEHNUS Ha KpecToobpasHoMm MasiTHuke Obepbeka.
NabopatopHas paboTa €6.0npeneneHne OTHOWEHUS TENNOEMKOCTEN rada MetogoM KnemaHa-Ilesopma.
NabopatopHas paboTa €7. OnpenenexHne BA3KOCTH XnakocTn metonom CTokca.

NabopatopHas paboTa €8. N3y4eHne paboTbl 31eKTPOHHOro ocuuaorpadga.

NabopatopHas paboTa €9. N3yyeHune razoBoro paspsaa v reHepauns penakcaunoHHbIX KonebaHuii.
Na6opatopHas pabota € 10. M3yyeHne 3aBUCUMOCTM CONPOTUBAEHUS METaNNoB 0T TeMMepatypbl.

2. TectupoBaHue

Tembl 1,2, 3, 4

1. [NonoxeHne matepuanbHON TOYKM B AEKAPTOBLIX KOOPANHATAX 3a4aH0 YPaBHEHUEM I = 4 ex+2t ey+ 2t2 ez (M) .
YpaBHeHune TpaekTopun Tena B UMeeT B1A?.

BAPVAHTbI 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. MatepmanbHas To4ka OBUXETCS NO OKPYXHOCTW paaunyca

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

YCKOpEHMe TOYKM Yepes 72 CeKyHAbl OT Ha4yana ABUXEHUS YUCTIEHHO 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 BpaLLASACh C YrNOBON CKOPOCTbIO W = 4 paf/c No OKPY>XHOCTW paauyca 5CMm nmeet yrnosoe
yckopeHue?..
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BAPVAHTbI OTBETOB 1) -5¢-2 2) -25¢-2 3) 0c-2 4) 5¢-2 5) 25¢-2

4. Vimnynbc Tena maccomn 50. Kr, neTawero 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. MatepuranbHas To4ka (Teno Maccoi 2Kr) ABUXETCS N0 OKPYXHOCTU paauyca R= 16 cM ¢ Bo3pacTaioLlert CKOPOCTbio
V= 2t M/c HopmanbHas coctasnsiowas cunbl AeACTBYIOWEN Ha TeNno Yepes 3..CeKyHObl OT Hayana OBUXEHUS YUCNIEHHO
paBHa?

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

4) 800H 5) 1600H

6. Ecnu kosdpbdpmumeHT TpeHns u=0.3, To Ha Teno Maccom m = 5kr, ABMXYLEEeCs No HaKMOHHOW nnockocTy nog yrnom 300
K FOPW3OHTY OEWCTBYET CMna TPEHNUS paBHas NpYMeEpPHo?.

BAPVAHTbI OTBETOB: 1)20,4H 2) 15,27H

3) 12,75H 4) 7,65H 5) 2,25H

7. KoopamHaTbl LeHTpa Macc CUCTEMbI YacTul ¢ Maccamm m1 = 3 kr m2 = 6 Kr, n306pakeHHOR Ha PUCYHKE PaBHbI
BAPVAHTbI OTBETOB: 1) 3 2)4

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

8. NmeeM Heckonbko Ten 1,2,3,4, HAXOASWNXCS Ha Pa3HO BbiCOTE OT MOBEPXHOCTM 3emnun. Kakue Tena umetot
OANHAKOBYIO NOTEHLMANbHYO SHEepPru?

BAPVAHTbI OTBETOB: 1)@3 n €2

2) @31 €1 3)93 1 €4 4) Bce 5)@1n @2

9. Ecnn noteHumnanbHas sHeprus Tena Ha BbiCoTe 5 MeTpoB

oT 3emnu paeHa 60X, TO BENNYMHA CUNbI TAXECTUN, OEACTBYIOWEN Ha TeNo pasBHa?

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

10. Ban paguycom 5 cM, Mmaccoii40. Kr BpawaeTcs BOKpyr CBOew ocu. Ecnu cyMMapHbIi MOMEHT BHEWHUX CUT paBeH
4yMcneHHo 2 HM ,TO yrnoBoe yCKOpeHne 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 MmaneHbkux wapa maccamm mi1 = 5 v m2= 55 r 3akpenneHbl Ha TOHKOM HEBECO-
MOM CTepxHe annHon 40 cM.

MoMeHT uHepumn cuctembl oTHocuTenbHo ocn OO' paseH?

BAPVAHTbI OTBETOB: 1)36x10-4 krm2

2) 30x10-4 krmM2 3)13,2x10-4 krM2 4) 18,4x10-4 krM2 5) 64x10-4 krm2

12. Monblid umnmHap maccoi 10 kr 1 pagnycom ?5¢cM katntcst 6e3 npockanb3blBaHUsS MO FOPU30HTaNbHON NOBEPXHOCTM
CO CKOpOCTbio 72 M/c. OTHOWEHNE ero KNHETUYECKON SHeprumn

NoCTynaTenbHOro ABUXEHMWS LEHTPA MACC K KNHETUYECKON SHEPrN BPALLEHNS PaBHO?.

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

13. Ecnm yactuua maccoit 100 r konebneTcsi no 3aKoHy

X=5 cos (15 t+ 1/6) (cM) roe ( X- koopAnHaTa 4acTuubl ), TO BEMYMHA aMNanTy bl yCKOPEHNS YacTuubl pasHa?
BAPUAHTbI 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 pricyHke Bblle NpeacTasneH rpadouk 3atyxatowmx konebanuii. MNepuon konebaHnin paBeH??
BAPNAHTbI OTBETOB:1)13c 2)0,1c 3)4c 4)9,42c 5)1,57¢c

15. Ecnn koopauHata YacTtuusl Maccon 200r co BpeMeHeM uaMeHseTcs 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 (oKCUPOBaHHbIE MOMEHT BPEMEHW 3aBUCUMOCTb CMELEHUS YacTuL, cpenbl §(CM) OT
koopauHat X(Mm).

Ecnu yactota konebaHuii pasHa 100 My, 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. YpaBHeHWe Nnockoi BoNHbI B cpefe 6e3 3atyxaHns UMeeT BUL!

&(X,1)=3 cos(0.5t -1x )cM. BonHoBOE uncno pasHo
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BAPUAHTbI OTBETOB: 1) 2,5 m-1 2) 2 M-1 3) 1,5 m-1

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

20. doToHHas pakeTa OBUXETCS OTHOCUTENBHO 3EMJIM CO CKOPOCTbIO YncneHHo paBHoi 0.5C . Xoa BpeMeHu B pakeTe ¢
TOYKM 3peHmnst 3eMHOro HabntopaTens samennutcs B .. pas? (C -ckopocTb cBeTa)

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

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

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

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

22. MNonb3ysicb NPeLCTaBNEHHBIMM B NPUIOXEHNN (oparMeHTamy Tabnuubl MeHaeneesa onpenenvTb 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. 1ns1.2 monei naeanbHOro rasa cornacHo rpaduky, NpeacTaBneHHOMY Ha PUCYHKE, NPSMOl €3. COOTBETCTBYET
nasneHue.

BAPNAHTbI OTBETOB:

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

24. Mpu HopManbHbIX ycnosusix ?3 mons O2 3aHMMalOT 06BEM PaBHBbIA?..

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

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

25. NameHeHne Temnepatypbl Ha 50K rasa renns Mmaccom ?4r N3MeHsieT ero BHyTPEHHIOID SHEPruto Ha... (ra3 cuntatb
npearnbHbiM)

BAPNAHTbI OTBETOB:1) 24,93 Ix 2) 2077,5 I1x

3)12 46,5 I1x 4)1038,75 I1x 5) 623,25 x

26. Ecnn 2 monst CO2 pacwupsitotes B 2,7 pasa npu nocTosiHHon Temnepatype T=2?300 K, To paboTta pacwmpeHns rasa
paBHa..

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

4)7479 Ox 5) 9972 Ox

27. Ecnn monspHas TennoeMkocTb aszoTa pasHa 20.775 Ix/mMonbK, TO ero yaenbHas TenN0eMKOCTb pasHa?
BAPVAHTbI OTBETOB: 1) 10,39 kx/(kr K) 2)0,74 xOx/(kr K)

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

28. Ecnun cpenHas kBagpatmyHas ckopoctb Monekyn npu temnepatype T =300 K pasHa 483 m/c, To aTOT ras”?..
BAPVAHTbI OTBETOB: 1) Bogopona 2) kucnopog 3) aproH

4) yrnekucnblii ras 5) renuvi

29. CpepnHsia nnvHa ceobogHoro npobera monekyn aproHa npu P=1.05x105 Ma n T = ?300 K paBHa?. (3¢hheKTUBHBIA
nnameTtp monekyn cMm. lMpunoxeHue).

BAPVAHTbI OTBETOB: 1) 6,15x10-8M 2) 7,3x10-8m

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

30. Ecnu 8.Moneli rasa pacumpsoTcs n3otepmmndeckn ot o6bema V1 = 2 n 1o ob6bema V2 = 5.4 n, 70 NprpoOCT 3HTpONuM
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

3auer

Bonpochl k 3a4eTy:

. MarHuTHOe none B Bakyyme.

. MarHuTHOe none B BelecTse.

. OCHOBbI TEOPUW SNEKTPOMArHUTHOIO MONS.

. OneKkTpoMarHuTHole konebaHus.

. ONEeKTPOMarHTHbIE BOMHbI.

. NHTepdbepeHuus ceeTta.

. dudbpakuns ceeta.

. Monapusauns n gucnepcusa ceeta.

. Tennosoe nany4eHue.

10. doToadhbhekT. ekt KomnToHa. [JaBneHme ceeTa.
11. OCHOBHbIE NOIOXEHNS KBAHTOBOW MEXAHWKMN.
12. KBaHTOBas Teopus atoma.

13. OnemeHTbl PU3NKK TBEPJOro Tena.

14. Fopo aTtoma.

15. OneMeHTapHble YacTuLbl.

O©OoOoO~NOOOTDhWN =
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CemecTtp 2

TekyLUn KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 5, 6

NabopatopHble 3a8aHus

NabopatopHas pabota €1. iamepeHne yaenbHOro 3apsiia anekTpoHa

NabopatopHas paboTa €2. N3y4eHne pacnpeneneHnsl MarHMTHOro nosst BAO/b OCK CofeHonAaa.

NabopatopHas paboTa €3. OnpeneneHne ropu3oHTaNbHOM COCTaBNSOWER MarHUTHOW UHOYKLUMWA MarHUTHOTO MOnst
3emnn.

NabopatopHas paboTa €4. N3ydeHune saBneHns NHTepdepeHLnm.

NabopatopHas pabota €5. N3yyeHne andgopakuum ceeta.

NabopatopHas paboTa €6. /3y4eHne 3aKkOHOB TEMNOBOrO U3/y4YeHUs

NabopatopHas paboTa €7. O3HakoMeHne ¢ paboToi razoBoro nasepa.

NabopatopHas pabota €8. CnekTp atoma Bogoposa

NabopaTtopHas paboTa €9. SkcnepuMeHTanbHoe NoATBEPXAeHNe nocTynatos bopa. OnbiT ®paHka u Nepua.

2. TectupoBaHue

Tembl 5, 6

3apaHwue 1.

Y nnockoi anekTpoOMarHMTHOM BOMHbI, 4aCTb KOTOPO M30bpaxeHa Ha puc., 41Ha BO/HbI paBHa (B MKM):
-:04-:75-:0,133-:0,5-:0,3

3anaHue 2.

Ha pucyHke npencTasneHa MrHoBeHHast ooTorpadoms anNeKTpUHecKoi COCTaBNSIOWEN 9NeKTPOMarHUTHON BOMHbI,
nepexogswein n3 cpenpl 1 B cpedy 2 nepneHaukynapHo rpaHuue pasgena AB. Ecnu cpepa 1-Bakyym, TO CKOPOCTb CBETA
B cpefe 2 pasHa?

3anaHue 3.

OnTnyeckas onvHa Nyt B NPO3padvHoOl NnacTMHKe ¢ nokasaTtenem npenomneHms n= 1,63 pasHa (B MM):
-17,26-:4,89 -: 4,80 -: 3,99 -: 4,50

3anaHve 4.

OnTnyeckas pasHocTb xoaa nyyen 1 n 2 pasHa A=0,35 MkMm. Mpu cnoxeHun nyyn faot MuHUMYM ¢ m=0 ona ceeta
DNNHOW BOMHbI (B MKM):

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

3anaHve 5.

PasHocTb xona ABYX UHTEPdIEPUPYIOLLNX NyHet MOHOXPOMAaTUYECKOro ceeTa pasHa /2 ( - AnvHa BonHbl). [pu aToM
pa3HoCTb ¢pas konebaHuii paBHa...

3anaHve 6.

JOundopakumoHHas pelweTtka ¢ NOCTOAHHON d= 5 MKM Ans cseTa ¢ AfIMHOM BOMHbI A= 0,6 MKM AaeT AndpakLMOHHbIN
MakCVMMyM BTOPOro nopsigka nof yriom (B rpagycax):

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

3apnaHue 7.

JndpakumMoHHbI MakCMMyM TpeTbero nopsaka ans ceeta ¢ AnnHon BonHbl A = 0,55 MkM nog, yrnom (=300 BO3HMKaET Ha
Wenu WUPUHOR (B MKM):

3anaHve 8.

Ha pucyHke npencrtaBneHa cxema pa3bueHust BOMHOBOM NOBEPXHOCTM @ Ha 30HbI PpeHens. AMAAnNTy bl konebaHui,
BO30y>xaeMbix B Touke P 1-i4, 2-i1, 3-i1 1 T. . 30Hamm, 0603Hauum A1, A2, A3 1 1. o. AMnnutyaa A pesynbTUpYHoLWero
konebaHus B Touke P onpenensietcs BolpaxeHnem?

3anaHune 9.

HeoObIKHOBEHHBI y4 pacnpoCTpaHseTcs BAOSb IMHAM C HOMEPOM:
-21-:2-:83-:4-:5

3anaHune 10.

B yacTtunyHo nonspmn3oBaHHOM CBETE MakCuMalibHas aMnintyna CBeTtoBoro BeKTopa B N=3,5 pas 60HbLLIe MUHUMaNbHOWN.
CrteneHb nonapmnsaunn ceeta paBHa:
3apanve 11.

Ha nyTn ecTecTBEHHOro cBETa MHTEHCMBHOCTBLIO JO MOMELEHbI ABE NNACTMHKKU TypManuHa. locne npoxoxaeHns
NAacTUHKM 1 CBET NONHOCTLIO Nonspu3oBaH. Ecnn yron mexay HanpasneHuamm OO n O?07? paseH 450, T0
MHTEHCUBHOCTb J2 cBeTa, npollewero Yepes obe nnacTuHKK, ceasaHa ¢ JO CooTHoweHnem?

3apaHue 12.

Jns anekTpoMarHuTHOro n3nyyeHns ¢ AIMHoOM BonHbl A= 0,4 MKM 3Heprus gooTtoHa pasHa (B 10-20 I1):
-19945 -: 33,1 -: 49,7 -: 24,9 -: 39,8

3apnaHwue 13.

3AE
Crpaxuua 10 na 18. Bl YHH



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

Ha pucyHke nokasaHbl HanpaeneHus nagaruero oToHa (), paccesHHOro oToHa () 1 anekTpoHa otdaum (). Yron
paccesHus 907, HanpaeneHne LBMXEHMNS 9NEeKTPOHA OTAA4YM COCTaBnsieT C HanpaeneHneM nagaruwero potoHa yron =
607?. Ecnu nmnynbc nagatowero gootoHa P, To MMnNynbC anekTpoHa OTAayv paseH...

-15Pp-:2Pgp-:Pp-: P

3apnaHue 14.

Karton BakyyMHOro ¢ooTO3/1EMEHTa OCBELLAETCS CBETOM C 3Hepruer keaHTos 8 aB. Ecnv dhoToToK Npekpalaercs npu
nogadve Ha OOTOSMIEMEHT 3anMparoLLero HarnpsixeHns 4 B, To paboTta Bbixoaa aNekTPOHOB M3 KaTona paBHa ...
3apaHue 15.

Ecnu y HarpeTtoro tena ¢ nosepxHocTn 5 cM2 3a 120 cekyHA ncnyckaetcs aHeprusa 1 kX, To aHepreTmnyeckas
CBETMMOCTb Tena pasHa (B KBT/M2):

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

3anaHve 16.

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

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

3agaHue 17.

Ha pucyHke nokasaHa kpuBast 3aB1UCUMOCTY CNEKTPaNbHOM NAOTHOCTM SHEPreTUYecKol CBETUMOCTU abCONIOTHO YEPHOro
Tena ot AnvHbl BoAHbI npu T=6000K. Ecnn TemnepaTtypy Tena ysennyntb B 4 pasa, To ANMHA BOMHbI, COOTBETCTBYIOWAS
MakKCuMyMy 13ny4yeHns abCoNTHO YepHoro Tena, ?

-1 YBEIMUUTCS B 2 pasa -: YMEHbLIMTCA B 4 pasa -: yBennunTcs B 4 pasa

3anaHve 18.

B aTome Bogopoaa 13 npenctaBneHHbIX Nepexonos anekTpoHa: €1 (3d 2s), €2 (2s 1s), €3 (2p 1s), €4 (4p 2s), €5 (3p
1s) nepBoW NHUK cepun JlaiiMaHa COOTBETCTBYET NEPEXoL C HOMEPOM:

-:5-11-:14-:3-:12

3ananve 19.

BonbTamnepHas xapakrepucTuka B onbitax dpaHka u Nepua nonyyeHHas ons HEKOTOPOro rasa MeeT Bug, (CM puc).
MepBbili NoTeHUMan Bo36yxaeHns rasa (8 aB) paBeH:

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

3apnaHue 20.

He Bpoiinb 0606wWwmn cooTHOWEHNE Ans POTOHA Ha NoBble BOMHOBLIE NPOLIECCHI, CBA3AHHbIE C YacTULaMU, UMMYNbC
KOTOPbIX paBeH p. Torna, ecny CKOPOCTb YacTuUL, OAMHAKOBA, TO HaMbonbllei AnMHO BOMHbI obnanatoT?

-2 HEWTPOHBI -: BNEKTPOHBI -: -4aCTULbI -: MPOTOHbI

3apnaHue 21.

Mpun a - pacnage aapo nsotona paavs 88Ra226 npespallaeTcs B 94P0 C MACCOBbIM YACTIOM:
-290-:86-:222-:234-:13

3anaHuve 22.

Kakas pons pagnoakTyMBHBLIX aTOMOB pacnaneTcs Yepes MHTEPBAN BPEMEHU, PaBHbIN TPEM Nepuoaam nonypacnana?

-1 25% -: 87,5% -: Bce atombl pacnagytcs -: 90% -: 50%

3anaHve 23.

HensBecCTHbIn paanoakTUBHbIA XMMUYECKNIA BNIEMEHT CaMOMNPON3BO/IbHO pacnagaeTcs no cxeme: .S0po aToro anemMeHTa
COLEPXMWT...

-2 92 npotoHa 1 144 HenTpoHa -: 94 NpoToHa 1 142 HelTpoHa
-1 94 npotoHa n 144 HenTpoHa -: 92 npoToHa 1 142 HenTpoHa
Ok3ameH

Bonpochbl kK ak3ameHy:

. MaruuTHOEe none B Bakyyme.

. MarHnTHOe none B BelwecTse.

. OCHOBbI TEOPUW SNEKTPOMArHUTHOMO MONS.

. OneKTpoMarHuTHole konebaHums.

. ONEeKTPOMarHUTHLIE BOJHbI.

. MHTepgoepeHums ceeta.

. dudbpakuus ceeta.

. Monapusauns n gucnepcns ceeta.

. Tennosoe uany4eHue.

10. doToadhbdhekT. ddhdekT KomnToHa. [laBneHume ceeTa.

11. OCHOBHbIE NOIOXEHNS KBAHTOBOW MEXAHUKM.

12. KBaHTOBas Teopns atoma.

13. OnemeHTbl Pr3NKK TBEPJOro Tena.

14. Sopo atoma.

15. OneMeHTapHble YacTuLbl.

O©oo~NOOOThWN =

CtpaHnua 11 13 18.
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6.4 MeTtoouyeckue matepuansbl, onpepensitollue npowuenypbl oLeHMBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yloLLLuX 3Tanbl oopMMpoBaHMA KOMMNEeTeHL,UI

B K®Y pelicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4nTe Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

Ins sauéra:

56 6annos n bonee - "3a4TeHO".
55 6annoBs 1 MeHee - "He 3a4TeHo".

Insa ak3ameHa:

86 6annos un 6onee - "oTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma
KOHTpOnNs

Mpouenypa oLeHWBaHUSA 3HAHWUA, YMEHWIA, HABbIKOB U (UNIN) OMbITa
DesATeNbHOCTU, XapaKTepu3yHoLLUX aTanbl oOpPMUPOBaHMSA KOMMETEeHLU U

OTtan

KonunuecTtBo
6annos

Cemectp 1

TeKyLLUiA KOHTPONb

NabopaTtopHble
paboTbl

B ayamTopum, ocHalWwéHHOM COOTBETCTBYOWMM 060pynoBaHMEM, 00ydatowwmecst
NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSITb ero Ha NPaKkTVKe, yMeHWs 1 HaBbiKu No paboTe ¢
060pynoBaHeM B COOTBETCTBYHOLWER NpeaMeTHON obnacTu.

40

TecTnpoBaHue

TecTupoBaHve NPOXOANT B MMCbMEHHOM (DOPME UMK C NCMONb30BaHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KONM4YecTBo
TECTOBbIX 3afaHuii. Ha BbINONHEHVE BbIOENAETCS (OUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KOnnyecTBa 3ataHuii. OLeHKa BbICTABMSIETCS B 3aBUCMMOCTY OT
MPOLEHTA NPABWUIbHO BbINOMHEHHbIX 3a4aHNA.

10

3auer

3ayéT HaueneH Ha KOMMNEKCHYI0 MPOBEPKY OCBOEHMS OUCLMUMINHBI.
Obyuatowmiics nonyyaeT BONPoC (Bonpockl) nnbo 3afaHue (3afaHns) 1 BpeMmsi Ha
MOAroToBKy. 3a4éT NPOBOANTCS B YCTHOW, MMCbMEHHOWN MM KOMMNbIOTEPHOM
dopme. OueHrBaeTcs BnageHne MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSATL HYXXHbIE 3HAHWS, HABbIKU W YMEHUS NpU aHann3e
NPOBNEMHBIX CUTYaLMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

50

CemecTp 2

TeKyLLUA KOHT

ponb

NabopatopHble
paboTbl

B ayautopum, ocHawéHHoi cooTBETCTBYOWMM 060pyaoBaHMEM, obyyarolmecs
NPOBOASAT y4eOHbIE SKCNEPUMEHTbI U TPEHUPYIOTCS B NMPUMEHEHNM
NPaKkTUKO-OPUEHTMPOBAHHBIX TexHoNornii. OLEeHMBAIOTCS 3HaHUe MaTepuana u
YMEHVE NPUMEHSTb €ro Ha NPaKTUKe, YMEHWUS 1 HABbLIKM MO paboTe ¢
06opyLoBaHMEM B COOTBETCTBYIOLLEN NPeaMETHO obnacTu.

40

TecTuposaHue

TecTupoBaHne NPOXOANT B MUCbMEHHOW (DOPME UK C NCNONb30BaHNEM
KOMMbOTEePHbIX cpencTs. Obyvatowmiics nonyyaet onpenenéHHoe KONnM4ecTBo
TECTOBbIX 3a4aHuiA. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMMOCTHM OT KonnyecTsa 3aftaHuii. OLeHKa BbICTABASAETCS B 3aBUCMMOCTH OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHWA.

10

Ok3ameH

OK3aMeH HaLeneH Ha KOMMIEKCHYI0 MPOBEPKY OCBOEHWS AUCLMUMINHBI. DK3aMeH
MPOBOAUTCS B YCTHOW WU NUCbMEHHOM (oopMe No 6unetam, B KOTOPbIX
colepxarcsi BOnpochl (3afaHus) no Bcem temam kypca. Obyyatowemycsi aaércs
BpeMs Ha noaroToeky. OLeHMBaeTCS BNageHe Matepmanom, ero CUCTEMHOe
0CBOEHME, CMOCOOHOCTb NMPUMEHSITb HYXHbIe 3HAHUS, HABbIKU 1 YMEHUS Mpw
aHanuse Npo6AeMHbIX CUTyaLMii 1 PelWeHUn NPaKTUYECKUX 3aAaHui.

50

7. NepeyeHb nuTepatypbl, HEO6XO0AMMON OIS OCBOEHUS OUCLUNMHBI (MOAynst)
OcBoeHVe aucuMnAuHbI (MOSYNs) NpeanonaraeT n3yYeHre OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepatypbl.
Nutepatypa MoxeT BbITb AOCTyMHA 00yyalowmuMcs B O4HOM U3 BYX BapUaHTOB (M160 B 060MX N3 HKX):
- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npasoobnanatensimu;
- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpaBunamu nonb3osaHus HayyHol 6GnbnnoTekoii.

CtpaHnua 12 ns 18.
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

Kypc obuwein domaukun. B 5-u 11. Tom 3. MonekynsipHas couanka 1 TepMoamnHammka [SneKTpoHHbIi pecypc] : y4ebHoe
nocobue / . B. Caeenbes. - CaHkT-INeTepbypr : JlaHb, 2011. ? 224 ¢. ? ISBN 978-5-8114-1209-9 -
https://e.lanbook.com/book/706

Casenbes W.B. Kypc obwei gouankun. B 5-u 17. Tom 1. MexaHuka [9nekTpoHHbIi pecypc] : y4ebHoe nocobue / . B.
Casenbes. ? CaHkT-MeTepbypr : JlaHb, 2011. ? 352 c. ? ISBN 978-5-8114-1207-5. - https://e.lanbook.com/book/704

Casenbes, U.B. Kypc obuweii consmku. B 5-u 71. ToM 2. SneKTPUHECTBO U MarHeTnam [DneKTPoHHbI pecypc] : y4ebHoe
nocobue / . B. CaBenbes. ? CaHkT-lMetepbypr : laHb, 2011. ? 352 ¢. ? ISBN 978-5-8114-1208-2. -
https://e.lanbook.com/book/705

9. MeToguueckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekumn B xone NeKUMOHHbIX 3aHSATUI HEOBX0AUMO:

1. BecTu KoHcnekTupoBaHue y4ebHoro matepuana.

2. Obpalatb BHMMaHUe Ha Kateropuu, OPMyNMPOBKM, 3aKOHbI, pacKpblBaoWme CoaepxaHue
PU3NYECKUX SBIIEHUI 1 NMPOLIECCOB.

3. Obpalatb BHMMAHWE Ha Hay4Hble BbIBOAbI M 9KCMEPUMEHTANIbHBIE 40KA3aTeNbCTBA (PU3NYECKIX
3aKOHOB.

4. BHMMATENbHO YSCHUTb NPaKTUYECKYI0 HanpaBneHHOCTb OCHOBHbIX 3aKOHOB (OU3MNKN.

5. XenatenbHo ocTaBuTb B paboymx KOHCNEKTaxX Nossi, Ha KOTOPbIX Aenatb NOMETKM 13
PEeKOMEHA0BAHHOM NMTepaTypbl, LOMOMHSOWME MaTepvan NPOCNyLWaHHOR NeKUUK, a TakxXe
noAyepkmeaolLme 0cobyto BaXXHOCTb TEX U UHBIX TEOPETUYECKMX MONOXEHNIA.

6.3anaBatb NpenonaBaTenio yTOYHSIOWME BOMNPOChI C LIEMbI0 YSICHEHUSI TEOPETUHECKUX MONOXEHW,
paspeLleHusl CMOPHbIX CUTyaLuii.

npakTnyeckmne | B xoe npakTuyeckmnx 3aHATUiA HE06X0AMMO:

3aHsATUA 1. BHVKHYTb B CMbICN 1 MOCTAHOBKY BOMpoOca. YCTaHOBUTbL BCE NN faHHbIe NPUBELEHbI AN pPelleHns
3apadn. Coenatb CXeMaTn4eCKMn PUCYHOK.
2. Kaxayto npakTuyeckyto 3aaqy pelwnTb BHavane B 0bwem suae. 10 No3BONUT LeneHanpasneHHo
MCMoMNb30BaTh (PU3NYECKUI 3aKOH MO TEME PELIaEMOii 3a8aun.
3. MpoBecTU YMCNEHHBbIE MATEMATUYECKMNE PACHETbI 1 0653aTeNbHO NPOBEPUTL PA3MEPHOCTD U
NpaBLonof0OHOCTb NONYYEHHbBIX (OU3UYECKMX BENNYMH.

CtpaHnua 13 13 18.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHbie| llabopaTopHble paboTbl

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 NPeACTaBUTb faHHbIE B BUAE
rpacoukoB, Tabnul, (MPUBETCTBYETCS MCNONb30BaHME Nporpamm 06paboTkn aKCneprMeHTanbHbIX
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.

camocTosi- | B xonme camocTosiTenbHon paboTbl HEOBX0AUMO:

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

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

TecTmpoBaHue | TecTupoBaHue 1 NicbMeHHast pabota

1. MNepepn pelweHnem 3afaHuii PeKoMeHOyeTcs NOBTOPUTb COOTBETCTBYHOLLYIO TEOPUIO MO y4ebHMKaMm
NN KOHCMEKTY, 3anMcaHHOMY Ha NEKLMOHHBIX 3aHATUSIX, MPOCMOTPETb OCHOBHbBIE (POPMYJIbl 1 3aKOHbI
B [aHHbIX METOAMYECKIMX YKa3aHUSIX, MPUMEPbI PELIeHNs 3a4a4, PACCMOTPEHHBIX HA NPaKTUYECKMX
3aHSATUSAX.

2. MpucTynas K peweHnio 3afaHnsl, He0BXoAMMO KpaTKo 3anuncaTb ero ycnosve, u (ecnm
HeobxoMMO) cienaTb pUCYHOK. PelueHne cHavana cnefyeT ocylecTBuMTb B oblem Buae (B
6yKBEHHbIX 0603HA4YEHUSIX), NMONMYYUTb PACHETHYHO (DOPMYY U 3aTEM NPOV3BECTY YUCTEHHbI PacyeT B
eanHuuax CU. Mocne 3Toro HyXXHO CPaBHWUTL MONYYEHHbI OTBET C BapuaHTamm oTBeta. Ecnm oteeTh
He coBManu, To He06XOAMMO NPOAHANM3NPOBAaThb PEWeHNe 3a8aHusl, YTOYHUTb NPaBUIbHOCTb
BbIGPaHHbIX POPMYN U 3aKOHOB, @ 3aTEM UCMPaBUTL OWNGKN.

3. Ob6s3aTenbHO BLINONHEHVE OMALWHUX NPAKTUYECKMX 3a0aHni 418 YCNewHOro NpoxXoX AeHUs
TECTVMPOBAHUS 1 HANMCaHWS NMUCbMEHHBIX (KOHTPOMbHBIX PaboT).

3ayet 1. O3HaKOMMTLCS C NepeYHEM BOMPOCOB 414 3a4eTa

2. BHMMaTenbHO NpoYnTaTth Y OCMBICIIUTb PEKOMEHLOBAHHYIO NUTEPATYPY, KOHCMEKT NEKUUiA. BolyunTb
BCE PM3MYeckne oopmysibl MO NPONOEHHBIM TEMaM

3. 3ayeT no hu3rke NPOXoaMT B MMCbMEHHON (DOPME 1 LOMXKEH comepXartb:

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

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONPeneneHbl Kak MoLyfb, Tak Y HarpaBneHue;
-POPMYNIMPOBKY OCHOBHbIX 3aKOHOB (PU3MKU (B @aHANUTUYECKOM 1 TEKCTOBOW ChopMe); MpU 3TOM
HeobxooMMO [aTthb OnpeneneHne ON3NHECKMNX BENUYMH, BXOASAWMUX B (DOPMYNMPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMIA OTBET Ha BONPOC

4. PeweHre 3a8ay cHa4ana cnemnyeT ocylecTBuTb B obuem Buae (B BykBeHHbIX 0603HaYEHNSAX),
NONMYy4YNTb PACYETHYIO POPMYNY 1 3aTeEM NPOU3BECTU YUCTIEHHBIV pacyeT B eguHuuax CA.
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH 1. O3HaKOMMTbCS C NEpPeYHEM BOMPOCOB ANs 9K3aMeHa

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

3. 9Kk3ameH no husrKe NPoXoanT B MUCbMEHHOV POpMe 1 AONIXEH CopepXartb:

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

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

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

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKaloUYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

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

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, HEOOX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

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

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

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CMELMAnM3npPoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIX MaTepranos.

MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumnannsmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHUyYeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMoCTK B 06pa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTUE NHpopMaLMKN 0By4aoWMMNCs MHBANIMAAMY U NLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- cO3[aHve TeKCTOBOW BepcUM No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX Bnoax 6e3 noTepun OaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBmnartypbl;

- cO3[4aHne BO3MOXHOCTEW AN 06y4atowmxcs BOCIPUHUMATL OLHY W Ty XXe MHAPOPMaUMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVUCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIMIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMA 4N Nepeaayn NHGOopMaLIMm, OpraHn3aLmm pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenofasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

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

- YBENNYEHME NPOLONMIXKNTENIbHOCTU caa4m oby4atolwmMcst UHBaANULOM UW NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
340p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTaHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NPOAONIXUTENIbHOCTU CcOa4n 3a4éTa UM aK3ameHa, nposoaonMoOro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;
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- NPOOONXNTENBHOCTX MOArOTOBKM 06y4Yatolerocst K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWwerocs npu 3awmte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IOC BO n yyebHbiM nnaHom no HanpasneHuto 08.03.01
"CTpoutenbcTeo” 1 Npodomnto NoAroTosky "MNpoMblWwAeHHOe 1 rpaxAaHCKoe CTPOMTENbCTBO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 08.03.01 - CTponTenbCTBO

Mpodpmnb noaroTosku: MPOMbIWAEHHOE W FPaXaaHCKOe CTPOUTENbCTBO
KBanudomkauus BeinyckHuka: bakanasp
®dopma 0byyeHus: Ha 6aze CMNO
SA3bik 0by4eHmns: pycckuii
"on Havana obyyeHns no obpasoBaTensHoi nporpamme: 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. Caeenbes. - CaHkT-INeTepbypr: JlaHb, 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.

4. Yeptos A. I". 3apauHuk no cmauke [TekcT] : yuebHoe nocobue ons sTy3os / A. . YepTos. - 8- nsg., nepepab. u non..
- Mocksa : duamarnut, 2007. - 640 c. - ISBN 5-94052-098-7.

JdononHutenbHaa nuteparypa:

1. BagouH [. B. dunauka [TekcT] : yuebHoe nocobue : [B 2 yacTsix] / O. b. BadouH. - 2-e usga., non. - KasaHb : M3n-8o
MOwH PT, 2011. - Y. 2. - 460 c. : un. - Bubnwnorp.: c. 432. - MNpenM. ykas.: c. 445-459. - MNpwn.: ¢c. 432-444. - Pex. MO. - B
nep. - ISBN 978-5-4233-0032-6.

2. BacouH 0. B. dusuka [TekcT] yueb. nocobue ons cTya. nHxeHepHsolx cneu./ . b. BaduH. - 2-e nsga., gon.. - KasaHsb :
N3n-8o MOuWH PT, 2010. - Y. I. - 316 c. : un. - Bubnuorp.: c. 300. - ISBN 978-5-4233-0033-

3. Bpybnesckasi I'. B. ®uauka. MpakTrkym [SnekTpoHHbIl pecypc]: yiebHoe nocobue / . B. Bpybnesckas, U. A.
"oHyapeHko, A. B. MinblowoHok. - Mockea: MH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - Pexum goctyna:
http://znanium.com/go.php?id=252334

4. Npab6oeud K. H. dusrka [OnektpoHHblit pecypc] / K. H. Opabosuy, B. A. Makapos. - Mockea: ®uamatnut, 2010. - 539
c. - ISBN 978-5-9221-0652-8. - Pexxum noctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

5./nbtowoHok A. B. ®usrka [SnekTpoHHbI pecypc]: ydebHoe 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. KaHnH K. B. Kypc obuweii consmku [OnekTpoHHbI pecypc] : yuebHoe nocobue / K. B. KaHH. - Mocksa: 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 cousukn ¢ npumepamm pelweHuns 3agad. 'duamnka KOHOEHCMPOBAHHOrO COCTOAHNS'
[SnekTpoHHbI pecypc] : y4ebHoe nocobue / C. N. KysHeuos, H. A. TumueHko. - ToMck: HaunoHanbHbIi
nccnenosatenbCckuii ToOMCKuiA nonnTexHuydecknii yHnesepcutet, 2011. - 47 c. - Pexum goctyna:
http://znanium.com/go.php?id=417650
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

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

Hanpasnenue nogrotosku: 08.03.01 - CTponTenbCTBO

Mpodhunb noaroTosku: [MpoOMbIWAEHHOE U FpaXAaHCKOe CTPOUTENbCTBO
KBanngpukaumst BeinyckHUKa: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO

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.
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