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CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

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

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

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

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

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

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

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

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

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

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

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

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 2 13 25. Bl YHH
rlorlyfos

AR 5 AN LM O



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 TeopeTundeckmne n akcnepunMeHTasibHble pe3ynbTaTbl B obnactu pyHOaMeHTanbHbIX pas3nenos Pusnku:
MexXaHWKKn, TepMoaonHaMnUKn, aNnekTpoanHaMmkKm, onTukn, KBaHTOBOW dbusunkn ang obnanaHusi cnocobHOCTbIO K
camoopraHmsadunum n caMoo6pa303aH|/|ro;

- TEOPETNYECKME OCHOBbI, 3aKOHbI, MaTEMaTUYECKME YPaABHEHUS (OU3NKK, CNIOcobbl 06paboTkun aKcneprMeHTanbHbIX
JaHHbIX, NO3BOMSAOWME OBNALETb CMIOCOBHOCTbIO OCYILECTBAATbL MOWUCK, XpaHeHne, 06paboTky 1 aHanns3 uHgpopmaumm
U3 PasnnyHbIX UCTOYHUKOB M 6a3 faHHbIX, NMPeACcTaBnATb ee B TpebyeMoM cpopmarte ¢ MCNonb30BaHNEM
VHPOPMAaLMOHHBIX, KOMMbIOTEPHBIX 1 CETEBLIX TEXHONOMNIA

JonxeH ymeTb:

- n3naratb 1 KpUTn4eckmn aHanm3nposaTb 6a303yro o6u.te¢)|/|3mqe0|<y+o MHdoopMaLnio Mpu peleHnn NpakTn4eckKux
3anad 3€Mﬂe)/CTpOIZCTBa NS OOCTUXEHUS CrocoBHOCTU K camMoopraHmnsauunm n caMoo6pasoBaHv|+o;

- OCYLLECTBNATb MOWCK, XPaHeHne, 06paboTky 1 aHanM3 NHOPMaLUMKN N3 PasNNYHbIX NCTOYHUKOB 1 633 PU3NHECKUX
3KCNeprMeHTanbHbIX AaHHbIX, MPEACTaBNsATh ee B TpebyeMoM ¢oopMate C NCMONb30BaHNEM MHGDOPMALIMOHHBIX,
KOMMbIOTEPHBIX U CETEBbIX TEXHONOT U

JlonxeH Bnanetb:

- HaBblkaMi aKCnepuMeHTanbHbIX nccnenoBaHnim n peweHns CpI/I3VIKO-MaTeMaTVI'-ieCKI/IX 3a[ay C uenbio pas3sntuA
CMocoBHOCTM K caMoopraHm3aummn n camoobpasoBaHuio;

- 3KCNnepuMeHTanbHbIMAN HaBblKaM NMPaKTN4EeCKOro NCrnonb3oBaHns Q)I/ISI/I'-IeCKOIZ |/|3Mepv|Tean0|7| annapartypebl,
MeTooamn oU3nNKo-mMaTeMaTMyecKmx pacyeTos, MO3BONSAIOWMMU OCYLWECTBNATb NOUCK, XpaHeHue, 06pa60TKy n aHanma
MHgphopmaumm n3 pasnnyHbiX NICTOHHNKOB U 6as pursnyeckux akcnepmuMeHTanbHbIX OAaHHbIX, NPeaCcTaBnAaTb ee B
Tpe6yeMOM dbopmarte ¢ ncnonb3oBaHNEM MHAPOPMALMOHHbBIX, KOMMAbIOTEPHbIX U CETEBbIX TEXHONOrnn.
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,D.oner OEeMOHCTPMpOBATb CMocoBHOCTb U FTOTOBHOCTb:
- NIPUMEHATb HaBblKK 3KCFIepVIMeHTaJ'IbHOI7I pa60Tb|, MCNONb30BaAHUSA C*)I/I3VI‘-IeCKI/IX 3aKOHOB, METOO0B aHanun3a B
npouecce camoobpa3oBaHms;

- MPUMEHSITb HaBblKy PaboTbl C COBPEMEHHOW (PM3NYECKOM aKCNeprMeHTaNlbHOM annapaTypoi ¢ Lenbto
OCYLIECTBNIEHUS MoWCKa, XpaHeHns, 06paboTku 1 aHann3a MHGOPMaLMK U3 PasNINYHbIX MCTOYHWUKOB 1 6a3
PU3NYECKUX IKCMEPUMEHTANbHBIX AaHHbIX, NMPeAcTaBneHus ee B TpebyeMoM dpopmarte ¢ MCronb3oBaHNeM
NHOPOPMAaLMOHHBIX, KOMMbIOTEPHBIX Y CETEBLIX TEXHONOMMA.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oncumnnmHa (mogynb) BKNtoYeHa B pasgen "B1.65.08 OducunnanHbl (Mogynm)" OCHOBHOWM NpodpeccnoHanbHOM
obpaszoBatenbHoi nporpammel 21.03.02 "3emneycTpoicTBO U kagacTpbl (YNpasneHne HeaBUXMMOCTbIO)" 1 OTHOCUTCS K
6a30Boi (06WenpodeccuoHanbHOM) YacTu.

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

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpynoeMKoCTb AncUMNAnHbl cocTasnsiet 10 3a4eTHbIx(ble) eanHuL(bl) Ha 360 Yaca(os).

KoHTtakTHas pabota - 140 yaca(oB), B TOM Yncne nekumm - 52 yaca(oB), npakTuyeckne 3aHaTms - 52 yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHasi pabota - 184 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNMUHBIL: 3a4eT BO 2 CEMECTPE; 9K3aMeH B 3 ceMecTpe.

4. CopepXxaHue oUCUUNNUHbI (MOAYNSA), CTPYKTYPUPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONTMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl u yachbl
KOHTaKTHOW paborThbl,

Paspenbl aucunnivHbl / UX TPYAOEMKOCTb CamocTtosiTenbHas
N monyns CemecTp (B yacax) pa6ota
MpakTnueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. dnanyeckmne oCHOBbI
1.|MexaHukn. MexaHudeckune konedaHus 2 6 6 0 20

1 BOJHbI.

Tema 2. MonekynspHas pusmku u
2. OCHOBbI TEPMOAVHAMUKN. 2 4 4 0 10
3 Tema 3. OnekTpocTtaTmka un 5 6 6 0 10

‘lanekTpryeckuin Tok.
Tema 4. OnekTpoanHamuka.

4.|9nekTpoMarHuTHble KonebaHms u 3 12 12 12 50
BOJTHbI.

5. '(I)'ﬁ:l:\l(g: BonHoBas 1 kBaHTOBas 3 12 12 12 50

6. Iﬁg;& ®dusnka atoma 1 aTOMHOro 3 12 12 12 44
Toro 52 52 36 184

CrpaHunua 4 13 25.




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

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. ®uanueckme oCHOBbI MexaHUKU. MexaHuueckue KonebaHus U BOJHbI.
OcCHOBbI KUHEMATWKM

KnHemaTnka noctynatenbHOro ABUXeHUs (MatepuanbHas To4ka, cuctema oTcyéTa, TpaekTopus ABUXEHNS, CKOPOCTb,
nepemMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka spaliatenbHoro gsmxeHus (yrnosas
CKOPOCTb, YrNOBOE YCKOPEHWe, CBS3b MeX Y YroBOW MU IMHEAHON CKOPOCTAMU, paBHOMEPEMEHHOE BpalueHne
mMaTepuanbHON TOUKMN).

OCHOBbI AMHaAMUKN

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

3aKoHbI COXpaHeHnda B MeXaHuKe

MexaHunyeckas pabota. KoHcepBaTUBHbIE CWIlbl, MOTEHUMaNbHas aHeprus Tena. CBs3b MEXIy CUM0 1 NoTeHUManbHOM
aHeprueli. OOHOPOOHOCTL BpeMeHW. 3aKoH COXpaHeHNs MONHOM MexaHn4Yeckol aHeprun. OaHOPOLHOCTb
NpocTpaHCcTBa. 3aKOH COXPaHEHWsl MMMY/bca MEXaHN4YeCKOW CUCTEMBI.

MexaHvka TBEépOoro Tena

MomeHT cunbl. MoMeHT nmnynbca. KuHetudeckas sHeprus spaleHns. MomeHT nHepunn. Teopema LTenHepa.
OcHOBHOE ypaBHEHMS OMHAMUKW BpalaTenbHOro ABUXEHNS TBEPLOro Tena. MI3oTponHOCTb NPOCTPaHCTBa. 3aKOH
COXpaHeHnst MOMeHTa UMnynbca.

Penstmeucrckas mexaHumka

2 noctynata CTO. MpeobpasosaHue JTopeHua 1 CneacTBns U3 HEro: 3ameieHne BPeMeHU, CoKpaLeHne OMHbIL. 3aKoH
cnoxenus ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

MexaHunyeckne konebaHms 1 BONHbI
MexaHudeckne konebaHus

CBoboaHble rapMoHnyeckme HesaTyxatowme konebanus. OudpdoepeHumanbHble ypaBHeHMs. TapMoHMYecKuit
ocumnnsTop. MpyXMHHBIA, OU3NYECKUii 1 MaTeMaTMyecknii MasTHUKK. CnoxXeHne rapMoHNYecKnx konebaHumii.
CBoboaHble 3atyxatowme konebaHus. BoiHyxaeHHble konebaHusl. PesoHaHc.

MexaHuyeckne BONHbI

XapakTepucTnky MexaHm4eckunx BonH. MNpononbHble U nonepeyHbie BONHbI. BonHoBoe ypaBHeHue. MNOTHOCTL aHepruw.
MnoTHOCTbL NOTOKA 3HEPrmu.

Tema 2. MonekynsipHasi jou3NKN U OCHOBbI TEPMOAVHaMMKM.

MonekynsipHo-knHeTnyeckas Teopusa (MKT) noeanbHoro rasa

OcHosHble nonoxeHus MKT. OcHosHoe ypaeHeHne MKT naeanbHoro rasa. YpaBHeHne COCTOSAHNSA naeanbHoro rasa.
dursmnyecknii CMbICh Temnepatypbl. ABneHns nepeHoca. CpeaHsas onvHa csoboaHoro npobera MOneKy.

®dyHKuuKn pacnpenenedns Makcsenna n bonbumaHa

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

OcHoBbI TEPMOANHAMUKM

| Hayano TepmoauHamukn. Pabota rasa. TennoémkocTb rasza. CteneHn csoboapl Monekyn. AgnabaTtnyeckunii npoLecc.
Kpyrosoii npouecc (umkn). HeobpaTumble npouecchl. dHTponus. |l HaYano TepMoanHaMUKK.

Tema 3. dnekTpocTaTvKa U aNeKTPN4eCKUn ToK.

OnekTpuyeckoe none B Bakyyme

CsolicTBa anekTpuyeckoro 3apsana. 3akoH KynoHa. HanpsixéHHocTb, noTeHuman. PaboTa anekTpoctaTmyeckoro nonsi.
LUmpkynsaums sektopa . Teopema "aycca B Bakyyme. KoHaeHcatop. [1poBOgHUKN.

aﬂeKTpI/I‘-IeCKOG none B BelecTee

MonspHbie 1 HenonspHbIe AN3NEKTPUKK, NX nonapusauus. MonapunsosaHHOCTb. 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. MNpasuna
Kunpxrogoa. 9nektpuyeckne ToKM B XMIOKOCTSIX, ra3ax, B BaKyyme.

Tema 4. dnekTpoaMHaMuKa. ANeKTpoMarHuTHble Koneb6aHus U BOJHbI.

OnekTpoanHamuka

MarHutHoe none B Bakyyme

WHpykums marHntHoro nons. Cuna Amnepa. MarHuTHbii MomeHT. 3akoH buo-Casapa-/lannaca. Linpkynsauus 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
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I'Ipmpona mMarHetTm3ama. CDeppOMaFHeTI/IKI/I. SHeprl/Iﬂ MarHMTHOro nons.
OcHosbl Teopumn aneKTpoMarHMTHOro non4.

Buxpesoe anekTpuyeckoe none. Tok cMeleHmns. YpaBHeHns Makcsenna B MHTerpanbHon u auddepeHumnansHom
chopmax, nx gon3nYecknin CMbICH.

OneKkTpoMarHuTHele konebaHmsi

Heszatyxatowme anekTpoMarHmTHble konebaHus. 3atyxatowme konebaHus. BoliHyXaeHHble anekTpuyeckune konebaHums.
Pe3oHaHc ToKa.

3J'IeKTp0MaI'HVITHbIe BOJTHbI

BonHoBoe ypaBHeHune onst E n H. CkopocTb pacnpocTpaHeHus anekTpoMarHUTHbIX BONH. CBOMCTBA 9/1€KTPOMarHUTHbIX
BonH. lkana ANEKTPOMArHUTHbIX BOJTH.

Tema 5. BonHoBasi 1 KBaHTOBasi ONTUKa.

NHTepdepeHumns ceeta

KorepeHTHOCTb CBETOBbLIX BOSH. YCNOBMS MakCUMyMa 1 MUHUMyMa UHTepdpepeHunn. IHTepdpepeHums ceeTta oT
pasnunyHbix 06 bEKTOB.

Ondopakuns ceeta

MpvHumn lMoitreHca-PpeHens. Meton 30H PpeHens. dudpakunm PpeHens n dpayHrodepa oT pa3nnyHbiX 06 bEKTOB.
PaccesHue cserta.

Monspusauns n oucnepcms ceeta

EcTtecTBeHHbIV 1 MOnspu3oBaHHblil cBeT. 3akoH Manioca. 3akoH BpiocTtepa. [oiHoe nydenpenomnenune. ducnepcns
cBeTa. ONeKTpoHHAas Teopus ancnepcum ceeta.

Tennosoe nanyyexune

XapakTepucTuky TennoBoro nanydenms. 3akoHol Kupxrodpa, CtedpaHa-bonbumaHa. 3akoH cmeweHns BuHa. KsaHToBas
npvpoaa nanyyeHns. N'vnotesa MNnaxka. Popmyna NnaHka. OnTuyeckas nupomeTpums.

doToadppekT. ddhdekT KomntoHa. [laBneHve ceeTa

3aKoHbl BHeWHero gootoadhdekTa. YpasHeHne SiiHWTenHa ans gotoadpdekra.

OcCHOBbI KBAHTOBOW MEXaHWUKN

OCHOBHblE NONOXEHNS KBAHTOBOW MEXaHWKM

Mvnotesa ne-bpoiina. CooTHoweHne HeonpenenéHHocTen NeiseH6epra. BonHoBas coyHKLMS 1 ee CTaTUCTUYECKMIA
cmbicn. Obwee ypaBHeHue LpenuHrepa. YpasHerue LpeauHrepa onst cTauMoHapHbIX COCTOSIHWMA. [IBUXeHne
cB06OHOM YacTuLbl. HacTnua B 0HOMEPHO NOoTeHLManbHoin ame. MpoxoXaeHre YacTuLlbl CKBO3b MOTEHUMANbHbI
6apbep, TYHHENbHbIA 3gpdpeKT. [apMOHUYECKMA OCUMNNATOP B KBAHTOBO MEXaHWKe.

Tema 6. Pusuka atoma U aTOMHOro siapa.
KsaHTOBas Teopmsa atoma

Moctynatel Bopa. OnbiT ®paHka u Mepua. ATom Bogopoa no bopy: ctaunoHapHble opbuTbl, 3HEPrus, CRekTp
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MeXaHMKe: KBAHTOBbIE YMCa, CNEKTP U3MyYyeHus, npasuna otbéopa, CrvH
anekTpoHa. ®epMuroHbl 1 6030HbI. MpuHumn Maynu. MNepuoamnyeckas cuctema anemeHToB MeHaeneesa.

Anpo atoma

XapakTtepucTukmn sapa. [edekT Macchl 1 aHeprus cesau sapa. CnvH sapa v ero MarHUTHbIA MOMEHT. SlaepHble Cunbl.

Mogenu snpa. PagnoakTnBHoe 13ny4eHne 1 ero Buabl. 3aKOoH paanoakTMBHoro pacnaga. MNpaswna cMeweHus. Anbda,
BeTa-pacnaf. [aMma nanydeHue u ero cBoiicTea. Pe3oHaHCHOe nornolweHne ramma-usnydeHus. dgpgekt Meccbayapa.

Peakuun neneHus n cuHTesa saep.

5. MepeyeHb yueO6HO-MeTOAMUYECKOrO O6ecneyeHus jisi cCaMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CawmocTosTenbHas pabota 0by4yarolmxcs BbIMOMHSETCS N0 3aAaHWI0 1 NPy METOAMYECKOM PyKOBOACTBE Mpenonasartens,
HO 6e3 ero HenmocpenCcTBEHHOro yqacTusi. CamoctostenbHas paboTta noapasnensieTcs Ha CaMoCTOSATENbHYIO paboTy Ha
ayAuTOPHbIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocToaTeNnbHyto paboTy. CamocTosTensHas paboTta obyyatowmxcs
BK/II0YaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenoB) ANCLMMIUHLI, Tak 1 NpopaboTKy Tem
(pa3menos), ocBaviBaeMbIX BO BPeMs ayAMTOpHON paboTbl. Bo Bpems camocTosTenbHoi paboTbl obyyatowmecs YuTatoT v
KOHCMEKTUPYIOT y4ebHy10, Hay4HYIO 11 CMPaBOYHYIO NNTepaTypy, BbINONHAIOT 3aAaHNs, HanpaBneHHble Ha 3akpenneHne
3HaHWI 1 0TPabOTKy YMEHWI N HABBIKOB, FOTOBATCS K TEKYLEMY 1 MPOMEXYTOYHOMY KOHTPOSIO MO OUCLMUMINHE.
OpraHunsauus camocToaTenbHol paboTbl 0By4arowWmxcs pernaMeHTpyeTcs HOpMaTUBHLIMA LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii U 9NeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCAMU, BKNIOYAS:

Mopsmok opraHM3aumm 1 ocyWwecTBneHns 06pa3oBaTenbHON AeATeNbHOCTH No 06pa3oBaTenbHbIM NPOrpamMMam BbICLIETO
obpasoBaHus - nporpammam Hbakanaspmara, nporpaMMam cneuyanuTeTa, nporpamMmam MarmcTpaTypbl (yTBepXaeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENBbHOM paboThl CTYAEHTOB BbICIMX y4eOHbIX 3aBEAEeHUIA"
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YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

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

JuncTaHumoHHoe obpasoBaHue KDY. dunsmka. Hactb 1. JIeKUMOHHBIM Kypc no aucumnnuHe "®dusmka". Yactb 1.
MexaHuka. MonekynapHas comauka n tepmoauHammka. Astopbl DOP: KOHycos H.B., Capsapos ®.C. -
https://edu.kpfu.ru/course/view.php?id=2047

OuctaHumnoHHoe obpasoBaHue KPY. duanka. yactb 2. dnekTpoctaTmka. DNeKTpryecKnin Tok. DNeKTpoanuHammKka.
AsTtopbl B0P: lOHycos H.B., CtpawwnHcknii Y.C. - https://edu.kpfu.ru/course/view.php?id=2162

6. dOHA OLEeHOYHbIX CPeACcTB Mo AucUUnIuHe (MOoayN0)

6.1 MepeyeHb KOMMNETEHLUIA C YKa3zaHUEM 3TanoB UX hopMupoBaHuUs B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOM
nporpaMmMbl U POPM KOHTPONSI X OCBOEHUSI

dopma KOHTpons OueHuBaemble

dran KOMNETeHLLMM Tembl (pa3nenbl) AUCLUUMIIUHDBI
CemecTp 2
TeKyLLMI KOHTPO/Tb
1. dusnyeckne ocHOBbI MexaHUKN. MexaHn4eckme konebaHus u
1 [TectmposaHue OK-7, OlK-1 BOZHE.

2. MonekynsipHasti (oU3VK1 1 OCHOBbI TEPMOANHAMUKMN.
3. dnekTpocTaTMKa 1 aNeKTPUYECKnii ToK.

1. ®dusnyeckme ocHoBbI MexaHukn. MexaHudeckne konebaHus u
BOJHbI.

2. MonekynsipHasi oU3rKM1 1 OCHOBbI TEPMOAVHAMUKN.

3. AnekTpocTaTUKa 1 ANEKTPUYECKUIA TOK.

1. dusnyeckme oCHoBbI MexaHuku. MexaHudeckue konebaHus u
BOJHbI.

2. MonekynsipHasi (ou3vkin 1 OCHOBbLI TEPMOAVHAMUKM.

3. AnekTpocTaTUka v aNeKTPUYEecKnin Tok.

[MncbMeHHoe
2 |pnomauwHee 3apaHue |OK-7 , OlK-1

3 |Konnoksuym OK-7, OlK-1

3auver OK-7, OlK-1

CemecTp 3
TeKyLLMI KOHTPO/Tb

4. SnekTpoanHammKa. SnekTpoMarHUTHble konebaHns 1 BONHbI.
1 ﬂ:ggijoprle OrkK-1, OK-7 5. BonHoBas 1 KBaHTOBas ONTuKa.
P 6. dun3nka atomMa 1 aTOMHOro sapa.
lMucbmeHHoe 4. OnekTpoaMHamMmka. DNeKTPoOMarHUTHbIE KonebaHus 1 BOMHBbI.
2 |momawHee 3apaHme [OlK-1, OK-7 5. BonHoBas u kBaHTOBas onTuKa.
6. dunsmnka aToma 1 aTOMHOro aapa.
4. SnekTpoanHammKa. AnekTpoMarHUTHble konebaHns 1 BOMHbI.
3 [TectuposaHue Ork-1, OK-7 5. BonHoBas 1 KBaHTOBas ONTuKa.
6. dun3nka atomMa U aTOMHOro sapa.
9k3ameH OK-7, ONnK-1

6.2 OnucaHne nokasateneun n Kputepues oueHuBaHus KOMMeTeHUMi Ha pa3nuyHbIX 3Tanax ux coopMmpoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
®opma OLeHUBaHUS 3ran
KOHTpOns
OTnn4YHO XopoLuo Y nosn. Heyn.
CemecTp 2
TekyLLUA KOHTPONb
TecTnpoBaHue [(86% npaBunbHbIX Ot171% b0 85 % Ot 56% 00 70% 55% npaBubHbIX
otBeTOB 1 Honee. npaBwbHbIX OTBETOB.  |NPaBW/IbHbIX OTBETOB. |OTBETOB U MEHEE. 1
DAE
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.

MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI

JoMmallHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2

3apaHve MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO

NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.

Konnoksuym Bbicokuii ypoBeHb CpenHwuii ypoBeHb Huakuin ypoBeHb HeynoeneTtsopuTenbHbIA
BNafeHns matepranoM |[BnageHus matepuanom (BnafeHus MatepuanoMm |ypoBeHb BnageHus 3
no Teme. NpeBocxogHoe|no Teme. Xopouwee no Teme. marepuanom no Teme.
yMeHve yMeHve YnoenetsoputenoHoe [HeymeHue
popmynmpoBaTtb CBOU  ((OOPMYyNMpPOBaTb CBON  |yMEHne popmynmpoBaTtb CBOU
MbiCnv, 0bcyxaaTtb MbiCnn, obcyxaaTtb hopMynmMpoBaTb CBOM  |MbicnK, 0bcyXaaThb
INCKYCCUOHHbIE IVCKYCCUOHHbIE Mbicnun, obcyxaaTtb INCKYCCUOHHblE
nonoxeHus. MpekpacHo|NoNoXeHNs. XOpowWwo  [OUCKYCCUOHHbIE MONOXEHUS.

OCBOEH MOHATUNHbIN OCBOEH MOHATUNHbIN NMONoOXeHus. [MoHATMIAHBIN annapat
annapar. annapar. MoHATWIAHBIA annapaTt  [He OCBOEH.
MpogemoHcTpypoBaH |[1poAEeMOHCTPMPOBaH  |OCBOEH YaCTUYHO. MpoaemoHcTpupoBaH
BbICOKMIA YpPOBEHb CcpenHuin ypoBeHb MNpooeMoHCTpypoBaH |HeynoBneTBOPUTENbHbIN
NOHUMaHWA Mateprana. [MoHMMaHus maTepuana. [yooBneTBOPUTENbHbIA  |ypOBEHb NOHUMAHNS
YPOBEHb NOHMMAaHNA marepwuana.
matepuana.
3auteHo He 3auteHo

3auer Obyuatowwpmitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn 3HauUTeNbHbIE
y4ebHO-NporpamMMHOro Mmatepuana B obbeme, npobenbl B 3HaHWSAX OCHOBHOTMO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeUnanbHOCTH, NPVHUMNANbHbIE OWMOKM B BIMOMHEHN
Ccnpaswnscs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX NporpaMmon 3afaHnin n He
NpeayCMOTPEHHBIX MPOrpaMMoi AUCLUNAUHBLL.  |CMOCOBGEH NPOLONXNUTL 0ByYEHNE UK

NPUCTYNUTb NO OKOHYaHWM yHMBEpcUTeTa K
npocheccrmoHanbHOM nedaTenbHOCTH 6e3
LOMNOMHNTENbHbIX 3aHATUIA NO COOTBETCTBYIOWEN
ancumnnuHe.

CemecTp 3

TekyLLUA KOHTPONb

NabopaTopHble |O6opyLoBaHME 1 O6opynoBaHue n Ob6opynosaHue u O6opynoBaHue 1

pabotbl MeToAbl UICNONb30BaHbl |METOAbl NCMOMb30BaHbl (METOAbl YACTUYHO MEeToAbl NCMOMb30BaHbI 1
npasunbHo. MNposBneHa |8 OCHOBHOM MPaBWMIbHO. [MCNONb30BaHbI HenpasuWbHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MNMposieneHa |lposiBneHa
TeopeTuyeckas TeopeTnyeckas yooBfeTBopuTENbHaa  [HeynoBneTsopuTenbHas
noaroToBka. noAroToBKa. TeopeTuyeckas TeopeTuyeckas
Heobxoaumble HaBblkn [HeobxoauMble HaBblky  [MOAFOTOBKA. noAroToBka.

W YMEHWS NOMHOCTBIO (U yMeHWs B oCHOBHOM  [HeobxonomMmble HaBblku  |HeobxoamMble HaBbIKK
ocBoeHbl. Pesynbtar  |ocBoeHbl. PesynbTar N YMEHUS 4acTUYHO N YMEHWNS HE OCBOEHBI.
nabopatopHoii paboTbl [nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PesynbTat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboTh
COOTBETCTBYeT eé COOTBETCTBYET eé 4acTU4HO He COOTBeTCTBYeT eé
Lensim. Lensm. COOTBETCTBYET eé Lensm.

Lensim.
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cmcTemMaTmyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro
matepvana, yMeHue
CcB0BOAHO BBINONHSATD
3a4aHus,
npeaycMoTPeHHble
nporpammon, ycsoun
OCHOBHYIO nuTEpaTypy U
3HaKOM C
JOMONHUTENbHOM
nnteparypon,
pekomMeHO0BaHHOM
nporpammoin
OMCLMMNANHBI, yCBOWN
B3aVIMOCBSI3b OCHOBHbIX
MOHSTUIA ANCUMNANHDI B
UX 3HAYEeHUU Ons
npvobpeTtaemor
npodpeccuun, NposBun
TBOpYECcKMe
cnocobHoCTM B
NMOHMMaHNK, N3NOXEHNN
1 NCNOMb30BaHNK
y4ebHO-NporpaMmMHoro
matepvana.

y4ebHO-NPOrpaMMHoro
martepuana, ycnewHo
BbINOAHUA
npeLyCMOTPEHHbIE
nporpammon 3anaHus,
YCBOWN OCHOBHYHO
nuTeparypy,
PEKOMEH0BAHHYIO
nporpammorn
LMCUMNAWHBI, MoKa3an
cuctemMatmyeckun
xapaktep 3HaHuii no
OVCLUMNIIVHE U
cnocobeH K ux
CaMOCTOSATENBHOMY
MOMOMHEHUIO U
06HOBNEHNIO B XOO€
nanbHenwer y4ebHol
paboTbl 1
npodpeccrnoHanbHom
LesTeNbHOCTU.

y4ebHO-NporpaMMHoro
matepvana B obbeme,
HeobXo4MMOM Ansi
nanbHelwen yuebbl 1
npeacrosiwei paboTsi
no npodpeccum,
cnpaBumcs ¢
BbIMOMHEHNEM 3adaHUNA,
npeaycMoTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTepartypom,
pekomMeHOoBaHHOM
nporpammor
LVNCUMMANHBI, [OMYCTUN
MOrpeLwHoCTN B OTBETE
Ha aK3aMeHe U npwu
BbINOSIHEHNN
9K3aMeHaLMOHHBbIX
3amaHuii, Ho obnapaert
Heob6x0aUMbIMM
3HAHUAMU Onst UX
yCTpaHeHns nog
PYKOBOLCTBOM
npenoaasaTersi.

B 3HaHMWsSIX OCHOBHOIO
y4eBHO-MporpaMMHOro
matepuana, Lonyctun
MPUHLMNMaNnbHbIe
OWNBKY B BbINONHEHNN
npenyCMOTPEHHbIX
nporpamMmon 3anaHui u
He cnocobeH
npPoLONXUTL 0byyeHne
WAV NPUCTYNUTL MO
OKOHYaHUn
YHUBepcuTeTa K
npodpeccnoHanbHom
nestenbHocTn 6e3
LOMONHUTENbHbIX
3aHATUR NO
COOTBETCTBYOLWEN
OMCLUNVHE.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JfoMalwHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
3apaHve MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHs.l ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBEeTOB U1 Honee. NpaBW/bHbLIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEE. 3
Ok3ameH O6yuatowwuniics Obyyatowmiicst O6yuatolwuniics Obyuatowmiicst
obHapyxun obHapyXun nosnHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HauMTeNbHble Npobensl

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XooMMbie 0151 OLLEHKWU 3HaHUN, YMEHWUN,

HaBbIKOB U (UW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLLuX atanbl joopMUpPOBaHUA KOMMNETEHLUN B npoLiecce

0OCBOeHuUsi 06pa3oBaTeNnbHON NPOrpamMmmbl

CemecTtp 2

TekyLLUA KOHTPOJb
1. TecTupoBaHue

Tembl 1, 2, 3

1. lMonoxeHne maTepuanbHON TOYKM B EKAPTOBbLIX KOOPAMHATAX 3a4aH0 ypaBHeHUEM r = 4 ex+2t ey+ 2t2 ez (m) .
YpaBHeHune TpaekTopun Tena B UMeeT BuA?.
BAPVAHTbI OTBETOB: 1) z=0,5y2 ;x=4 2) x = 0,522 ;y=43) y =z ; x=4 4) x = 0,5y2 ; z=4 5) x = y; z=4

2. MatepwuanbHas To4Kka ABMXETCS MO OKPYXHOCTU pagunyca
R= 800 cm ¢ BospacTatoulein ckopocTbio V= 2t M/c MNonHoe
YCKOpEeHNe TOUYKN Hepel 22 CeKyHObl OT Ha4Yana aBn>XxeHuns YACNeHHO paBHO
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BAPWAHTbI 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 BpaLasiCh C yrnoBON CKOPOCTLIO w = 4 paf/C N0 OKPYXHOCTM pagunyca SCM NMEET yrnoBoe
yCcKopeHue?..

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

4. Vimnynbc Tena maccomn 50. Kr, NeTswero co CKoOpoCTbio

.. 720 M/MVH YNCNEHHO paBeH?

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

5. MatepwmanbHas To4ka (TENO Maccoi 2Kr) ABUXETCS NO OKPYXHOCTM paanyca R= 16 cM ¢ Bo3pacTaiowein CKOpoCTbIO
V= 2t M/c HopmanbHas coctasnsiowas cunibl 4eiCTBYOWeN Ha Teno Yyepes 3..CeKyHabl OT Havana ABUXEHMNS YACNEHHO
pasHa?

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

4) 800H 5) 1600H

6. Ecnn koadbdpuumeHT TpeHns u=0.3, To Ha Teno Maccor m = 5kr, ABUXyLeecs No HaKNOHHOW nnockocTn nog yrnom 300
K TOPW3OHTY OEWCTBYET CMna TPEeHWUS paBHas NpyMepHo?.

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

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

7. KoopaunHatbl LieHTpa Macc CUCTEMBI

yactuy ¢ maccamm mi = 3 kr m2 = 6 Kr,

1n306paxeHHON Ha PUCYHKE PaBHbI

BAPNAHTbI OTBETOB: 1) 3 2)4

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

8. ImeeM Heckonbko Ten 1,2,3,4, HAXOOSAWNXCS HA Pa3HOM BbICOTE OT NOBEPXHOCTM 3eMnn. Kakue Tena nmetot
OOWHAKOBYIO NOTEHLMANBHYIO SHEPru0?

BAPNAHTbI OTBETOB: 1)¢3 n 2

2) 3 n €1 3)93 1 €4 4) Bce 5)@1n @2

9. Ecnu noteHumanbHas aHeprus Tena Ha BbicoTe 5 MeTpoB

0T 3eMmnu pasHa 600X, TO BENMYUHA CUNbI TAXECTU, OEN-CTBYIOWEN HA TENO paBHa?
BAPNAHTbI OTBETOB: 1)2H 2)4H 3)8H 4)12H 5)16H

10. Ban paguycom 5 cM, maccoin40. Kr BpaLaeTcs BOKpyr cBoew ocu. Ecnu cyMMapHbIi MOMEHT BHELWHWX CUT paBeH
yncneHHo 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 ManeHbkux wapa maccamm mi = 5 ru m2= 55 r 3akpenneHbl Ha TOHKOM HEBECOMOM CTep>XHe AnnHon 40 cMm.
MoMeHT uHepumn cncteMbl oTHocuTenbHo ocm OO' paBeH?

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

12. Monblid umnmHap maccoi 10 kr 1 pagnycom ?5¢cM katntcst 6e3 Npockanb3biBaHUsl N0 FOPU30HTaNbHON NOBEPXHOCTM
CO CKOpPOCTbIO ?2 M/c. OTHOLWEHNE Ero KUHETNYECKON SHEPTK

MOCTyNaTeNbHOro ABMXEHUS LEHTPA MACC K KUHETUYECKON SHepruy BpalleHns paBHo?.
BAPVAHTbI OTBETOB: 1)0,2 2)0,4 3)0,5 4) 1 5)1,2

13. Ecnn vactnua maccoi 100 r konebnetcs no 3akoHy

X=5 cos (15 t+ 1/6) (cM) roe ( X- koopAnHaTa 4acTuubl ), TO BEIMYMHA aMNInTy bl yCKOPEHNS YacTulbl paBHa?
BAPNAHTbI OTBETOB: 1) 1,25 m/c2 2) 5 m/c2 3) 11,25 m/c2

4) 20 m/c2 5) 31,25 m/c2

14. Ha prcyHKe Bblle NpeacTaBneH rpadouk 3atyxarowmx konebaHuii. MNepuon konebaHnii paseH?
BAPVAHTbI OTBETOB:1)13c 2)0,1c 3)4c 4)9,42c 5)1,57¢

15. Ecnu koopavHarta yactuusl maccoi 200r co BpeMeHeM M3MeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cm), TO
I0BPOTHOCTb cUcTeMbl Bnmaka K?.

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

KETPOHHBH
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16. Ecnm Teno maccoi 200 r coBepluaeT konebaHusi B yCTaHOBUBILEMCS peXuMe Mo 3aKoHy x=2cos(30t+n/4); (M) To
yactoTa KonebaHuin cucTeMbl paBHa?

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

4)3,18Tu5)4,78 Ty

17. Ecnn uctouHmk konebanwuii ¢ 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 npefncrtasneHa B (oMKCUPOBaHHbIE MOMEHT BPEMEHW 3aBUCUMOCTb CMELWEHUS YacTuL, cpenbl §(CM) OT
koopauHat 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. YpaBHeHe NiocKoi BofHbl B cpede 6e3 3atyxaHus uMeeT Bua:
&(X,1)=8 cos(0.5t -1x )cm. BonHoBOE Yncno pasHo

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. dOoTOHHAA pakeTa ABUXETCS OTHOCUTENbHO 3eMA CO CKOPOCThIO YMCNEHHO paBHoi 0.5C . Xoa BpeMeHu B pakeTte ¢
TOYKM 3peHnst 3eMHOro Habniogartenst 3aMmennuTcs B .. paa? (C -ckopocTb ceeTa)
BAPUAHTbBI OTBETOB: 1)1,08 2)1,15 3) 1,67 4) 1,4 5)1,25

21. Ecnm B 210 r BewwecTBa COOEPXNTCS 6 MONEN, TO MONSIPHAs Macca BellecTsa pasHa?

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

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

22. Monb3ysicb NpeacTaBneHHbIMU B MPUNOXEHUW dpparMeHTamMm Tabnmusl MeHgeneesa onpenennts Maccy atoma
(Monekynbl) H2

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

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

23. 1ns 1.2 monen naeanbHOro rasa cornacHo rpadurky, npeacTaBneHHOMY Ha PUCYHKe, NpsiMoOi €3. COOTBETCTBYET
hasneHue.

BAPVAHTbI OTBETOB:

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

24. Mpu HopManbHbIX ycnoBusix ?3 monst O2 3aHMMaOT 06BEM PABHBINA?..

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

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

25. 'ameHeHue Temnepatypbl Ha 50K rasa renns Maccoi 24r N3MEHSIET ero BHYTPEHHIOK SHEPIMIO Ha... (ra3 cunTaTtb
ngeanbHbiM)

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

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

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

BAPVAHTbI OTBETOB: 1)2493 [x 2)3324 Lx 3)4986 x

4)7479 Ox 5) 9972 Ox

27. Ecnn monsipHas TennoemMkocTb aszoTa pasHa 20.775 Ix/mMonbK, To ero yaensHas TENN0EeMKOCTb paBHa?
BAPUVAHTbI 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 xOx/(kr K)

28. Ecnu cpenHsas kBagpaTuyHas ckopocTb Monekyn npu temnepatype T =300 K pasHa 483 m/c, TO aT10T ras?..
BAPUNAHTbI OTBETOB: 1) Bogopon 2) kucnopog 3) aproH
4) yrnekucnblin ras 5) renun

29. CpenHsia nnuHa ceobogHoro npobera Mmonekyn aproHa npu P=1.05x105 Ma n T = ?300 K paBHa?. (3¢0heKTUBHBIA
onametp monekyn cm. [NpunoxeHue).

BAPUAHTbBI OTBETOB: 1) 6,15x10-8M 2) 7,3x10-8M
3) 11,3x10-8m 4) 9,9x10-8m 5) 18,3x10-8m
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30. Ecnn 8.moneit ragza paclwmpsitorcs usotepmudeckmn ot obvema V1 = 2 n o obbema V2 = 5.4 n, To NpUPOCT SHTpONMU
CUCTEMbI paBeH?..

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

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

2. NMucbmeHHoe nomallHee 3apaHue

Tembl 1, 2, 3

1. K HUTK nogseleH rpy3 maccoi 1 kr. Haintn HatsxeHvue HUTW, eCn HATb C rPy30M onyckaTtb C YCKOpeHueM 5 M/c.

2. Yemy paBeH MOMEHT MHepuun cTepXkHs Mmaccon 10 Kr 1 anuHon 3M, Bpallarolerocst OTHOCUTENbHO OCMH,
nepneHa4nKynspHOM CTEPXHIO 1 PACMONOXEHHOW Ha PacCTOSHUM 2 M OT OOHOMO U3 KOHLOB CTEPXHA? CTepXeHb
pacnonoxXxeH ropusoHTasnbHo.

3. MaxoBuk B BUAE OMCKa HaYMHAET BpalaTbCs C yrnoBbiM yckopeHuem 0,5 pan/c2u yepes 20 ¢ ero KMHeTnyeckas
aHeprus ctaHoBUTcs paeHoi 500 L. Kakoi MOMEHT nMnynbca oH npuobpeTtaeT Yepes 15 MUH nocne Havana
OBUXeHNA?

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

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

6. . Kakme 13 npuBeneHHbIX 3aBUCUMOCTE ONUCHIBAIOT paBHOMEpPHOE ABUXeHne? a) s =2t + 3;6) s = 5t2;B) s = 3t;r) v =
4?t;0)v=7,r0es ? nytb, v ? CKOPOCTb, t ? Bpema™.

7. Tpu Tena 6polueHbl Tak: nepeoe ? BHWU3 6e3 HayYanbHOW CKOPOCTW, BTOPOE ? BHWU3 C HaYabHOWM CKOPOCTbIO, TpeTbe ?
BEPTVKANbHO BBEPX. Tena ABMXYTCS B NOfe CUN TsXXecTu. YTo MOXHO ckasaTtb 06 YCKOPEeHUsIX aTux Ten ?
ConpoTusneHve Bo3oyxa He yunTbIBaThb.

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

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

10. Mo Kak1MMm yrnom K ropuM3oHTY cnedyet 6pocutb Teno, 4Tobbl MakcuManbHas BbICoTa NogbeMa paBHsnach Vs
nanbHoctu ero noneta? ConpoTMBNEHMEM BO3ayxa NpeHebpeyb

3. Konnoksuym

Tembl 1,2, 3

1. OnemeHTbl KMHematuky. Tpaektopus. NepemeweHme. CkopocTb. YckopeHue. MMyTb.

2. Yron nosopoTa. Yrnoeas ckopocTb. CBA3b NMHERHON 1 YrNOBOW CKOPOCTKH. YNOBOE YCKOPEHUE.

3. OmHammka maTepuranbHOi ToHKKU. 3akoHbl HbloToHa.

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

5. PaboTa B MexaHuke.

6. KuHeTnyeckas n noteHunanbHas aHeprmu.

7. dnHamuka BpawaTenbHOro ABUXEHNS TBEPAOro Tena.

8. MOMEHT cusnbl, MOMEHT MMMYNbCA, MOMEHT MHepLMN. KnHeTnyeckas saHeprus Bpallarlerocs rena.

9. 3akoHbl COXpaHeHMs (MMMynbca, SHEPrMn, MOMEHTa UMMYNbCa).

10. OneMeHTbI cCneLumanbHon Teopun oTHocuTenbHOCTU. MocTynatel SiHwTelHa. MNpeobpazosaHus koopamHat JlopeHua.

11. OCHOBbI PENATUBMCTCKON OANHAMUKN.

12. B3anMocCBa3b MaccChbl U 3HEPrun B PENSTUBUCTCKON MeXaHuKe.

13. OCHOBHOE ypaBHEHME MONEKYNSPHO-KMHETUYECKOR Teopun (BbIBOA).

14. Yncno cteneHeit cBoboabl Monekyn. 3akOH paBHOMEPHOrO pacrnpeneneHns SHeprum no Yncnam cteneHein csoboabl
Monekyn.

15. 3akoH pacnpeneneHuns Monekyn no cKopocTam (pacnpeneneHne Makcsenna).

16. PacnpeneneHne bonbumaHa. bapomeTtpuyeckas dopmyna.

17. BHyTpeHHsis aHeprus. Tennota u paboTa B TEpMOAUHAMYKE.

18. NepBoe Ha4yano TepMoaMHAMUKN 1 €ro NPUMEHEHME K Pa3HbIM NPoLEeccaMm (M30XOPHbIA, N30TEPMUYECKNI,
n306apHbIli, anmabaTHbil).

19. OdbpekTMBHbIN AnameTp. CpenHss annHa ceobonHoro npobera Monekyn. Bpems penakcauuu.
20. SlBneHus nepeHoca (Buddy3uns, TeNNONPOBOLHOCTb, BHYTPEHHEE TPEHNE). Y PaBHEHUS.
21. Kpyrosble npoueccol. K.I.[. Tennosow 1 xonogunbHoi mawmHel. Lmukn KapHo. K.IM. 4. uvkna KapHo (BbiBog).

22. 3HTpOI'II/I9|. Ceoiictea SHTPOMUN. BTopoe Ha4anio TepMOoaANHAMUKN. Cratuctnyeckuii cmbicn BTOPOro Ha4ana
TepMognHaMunkun.

23. DnekTpuyeckoe nosne B BakyyMe. 3aKOH CoxpaHeHms 3apsna. 3akoH KynoHa. HanpsxxeHHOCTb 1 noTeHumnan
anekTpocTaTnyeckoro nong. MNMpuHuun cynepnoamuumn nonen.

24. OnekTpunyecknin gunonb. Pacyet nons gunons.
25. Teopema OcTtporpagnckoro-laycca n ee NnpMMEHEHNE K BbIUCIEHUIO HAMPSXEHHOCTW MONS OT PA3HbIX TEN.
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26. OnekTpnYeckKoe none B AuanekTprkax. MonspHblie n HenonsipHble Monekynbl. Junosnb BO BHEWHEM OOHOPOLAHOM
3NEKTPMNYECKOM MONE.

27. MNonsipusauns AUaNeKTPUKOB: OPUEHTALMOHHAS 1 AedhopMaunoHHast. Bektop nonspusauun. Cesiab Mexay
MOBEPXHOCTHOW MNIOTHOCTbLIO CBSI3AaHHBIX 3aPSALO0B 11 BEKTOPOM Monsipr3auum.
28. HanpsixeHHocTb nonsi B ananekTpuke. Teopema [Faycca ans nons B AUanekTpuke.

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

30. OnekTpoemkocTb NpoBoaHNKOB. KoHaeHcaTopbl. CoeanHeHne KOHAEeHCaTopoB.

31. DHeprus anekTpnYecKoro nons. SHEPrus CUCTEMbl TOHEYHBIX 3aPSALO0B, 3aPSAXKEHHOr0 MPOBOAHMKA.

32. NoCTOSHHbIN 9NEeKTPUYECKNIA TOK, €r0 XapakTePUCTUKN 1 YCNOBUS CyLECTBOBAHNS.

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

34. OnekTponpoBOAHOCTb METANNOB. DKCMEPUMEHTANbHOE 00KA3aTEeNbCTBO 3NEKTPOHHON NpMpoabl TOKa B MeTannax.
35. Knaccuuyeckas Teopust anekTponpoBoaHoCcT MeTannos. BeiBog 3akoHoB Oma 1 BuoemaHa-®paHua ns anekTpoHHOM
Teopun. TPYLHOCTM KNACCUYECKO TEOPUN MPOBOANMOCTHU.

3aver

Bonpochl k 3a4erty:

. OnemeHTbl KnHematuku. Tpaektopus. MNepemeweHne. CkopocTb. YckopeHme. NyTb.

. Yron nosoporTa. Yrnosas ckopocTb. CBA3b MHENHOM 1 YINOBO CKOPOCTU. YTNOBOE YCKOPEHNE.

. [lnHamuka marepuanbHoOn To4kn. 3akoHbl HbloToHa.

. OnHamuka tBepooro tena. LleHTp Macc. 3akoH OBUXEHWS LeHTpa Macc.

. Pabota B MexaHuike.

. Kunetnyeckas n noteHumanbHasa sHeprum.

. dnHamuka BpawaTenbHOro ABUXEHNs TBEPAOro Tena.

. MOMEHT cunbl, MOMEHT MMMYNbCa, MOMEHT MHepLUUN. KnHeTnyeckas aHeprus BpallaroLerocs tena.

. 3aKOHbI COXpaHeHus (MMMynbca, SHEPrun, MOMEHTa UMMybCa).

0. SnemeHThbI cneumanbHon Teopun oTHocuTenbHOCTU. MocTynatel SiHwTelkHa. MNpeobpazoBaHns koopamHat JlopeHua.

- OO NOOOPhWN =

11. OCHOBbI PENATUBMCTCKON ONHAMUKN.
12. B3aMmMocBs3b MaccChbl 1 SHEPrnn B PENSTUBUCTCKO MEXAHUKE.
13. OCHOBHOE ypaBHEHMNE MONEKYNSPHO-KMHETUYECKOR TeopUn (BbIBOA).

14. Yncno cteneHeit cBobobl MONeKysn. 3aKoH paBHOMEPHOro pacnpeneneHunst 3Heprum rno Ynucnam cteneHei ceobombl
Moneky”n.

15. 3akoH pacnpeneneHns Monekyn no cKopocTam (pacnpeneneHne Makcsenna).
16. Pacnpenenerne bonbumaHa. BapomeTtpuyeckas dpopmyna.
17. BHyTpeHHsis aHeprus. TennoTta u paboTa B TEpMOAUHAMYKE.

18. MNepBoe Ha4Yano TepMoANHaMUKN 1 Ero MPUMEHEHNE K PasHbIM NpoLieccam (M30XOPHbIA, U30TEPMUHECKUIA,
n306apHbIli, anmabaTtHbIl).

19. OdbpekTMBHbIN AnameTp. CpenHsisa annHa ceobonHoro npobera Monekyn. Bpems penakcauuu.
20. SlBneHuns nepeHoca (amddysns, TennonpoBoOAHOCTb, BHYTPEHHee TpeHue). YpaBHeHNS.
21. Kpyrosble npoueccol. K.I.[. Tennosow 1 xonogmnbHoi mawmHel. Lmkn KapHo. K.I. 4. uvkna KapHo (BbiBog).

22. SHTpOI'II/IH. CaoiicTea SHTPOMUN. BTopoe Ha4yano TepMoanNHaMUKN. Cratuctnyeckuii cMmbich BTOPOro Ha4yana
TepMoaMHaMukun.

23. DnekTpunyeckoe nosne B Bakyyme. 3aKOH CoxpaHeHms 3apsana. 3akoH KynoHa. HanpsxeHHOCTb u noTeHuman
anekTpocTaTnyeckoro nong. MNMpuHuun cynepnoanuunmn nonen.

24. OnekTpunyecknin gunonb. Pacyet nons aunons.
25. Teopema OcTtporpagnckoro-laycca n ee NnpMMEHEHNE K BbIUCNEHUIO HANPSXEHHOCTW MONS OT Pa3HbIX TEN.

26. SneKTpmquKoe none B ON3anekTpukax. nOﬂﬂprIe N HenonsipHble MONeKynbl. Jlvnonb BO BHELWHEM O4HOPOOHOM
9NIEKTPUNYHECKOM none.

27. MNonsipusauns OUaneKTpuKoB: OPUEHTALMOHHAS 1 AedhopMaunoHHas. Bektop nonspusauun. CBs3b Mexay
MOBEPXHOCTHOW MNOTHOCTbLIO CBS3aHHbIX 3aPAL0B M BEKTOPOM Monsipm3auunm.

28. HanpsixxeHHOCTb nons B AnanekTpuke. Teopema ["aycca ong nons B AUANEKTpuUKe.

29. NpoBOOHUKM B aNeKTpoCTaTM4eCKOM none. PacnpeneneHve 3apsoos B NPOBOAHMKAX (BHYTPU NPOBOAHMKA U HA €ro
NMOBEPXHOCTN).

30. 9nekTpoemkocTb NpoBoaHNKOB. KoHaeHcaTopbl. CoenHeHne KOHAEHCaTOPOB.

31. OHepruns anekTpU4eckoro Nons. SHePrus CUCTEMbl TOHEYHbIX 3apSALO0B, 3aPSXKEHHOr0 MPOBOAHMKA.

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

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

34. OneKTpPOnpPOBOAHOCTL METANNOB. DKCMEPUMEHTANbHOE 00KA3aTENbCTBO 3NEKTPOHHON NPMpOoabl TOKa B MeTannax.
35. Knaccuyeckas Teopus anekTponpoBogHoCT metannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua na anekTpoHHOM
Teopun. TPYAHOCTM KNAcCU4eCcKoi Teopun NpoBoANMOCTHU.

Cemectp 3

TeKyLwuin KOHTPONb
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1. JTaBopaTtopHble paboTbi

Tembl 4, 5, 6

NabopaTopHas paboTa €1. VI3ydeHne aBneHns MHTepdepeHLMM.

NabopaTopHas paboTa €2. M3yyeHne nudppakumm ceeTa (Ha Wwenu).

NabopartopHas pabota €3. N3yyeHne andopakuum ceeta (Ha NpensaTcTBum).

Na6opatopHas paboTa €3. N3y4yeHne 3aKOHOB TEMNOBOIro U3Ny4YeHMsl.

NabopatopHas paboTa €4. N3ydeHne siBneHns gootoadpdoekTa.

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

NabopaTopHas paboTa € 7. O3HakoMneHve ¢ paboToi ra3oBoro nasepa.

NabopaTopHas paboTa € 8. MiamepeHue CKOPOCTM CBETA C MOMOLLbIO NTA3EPHOr0 CEHCOPA ABUXEHMS.
NabopaTopHas pabota € 9. OnTnyeckas aHU30TPONKWS NoL BANSHUEM BHELWHWNX BO3AENCTBUIA.
NabopaTopHas paboTa € 10. OnpeneneHne ckopocTn cBeTa.

NabopaTopHas paboTa €11. NayyeHne pacnpeneneHnst MarHUTHOrO Nonsi BAONb OCK ConeHouaa.

NabopatopHas pabota €12. OnpeneneHne ropu3oHTanbHON COCTABNSIOWEN MAarHUTHOM MHAYKUMW MarHUTHOMO Nos
3emnn.

NabopatopHas paboTta 13. M3yyeHne SBNeHUs MarHUTHOro rmctepeaunca.
Na6opatopHas pabota €14. M3yyeHne cunol AMnepa.
NabopatopHas paboTa €15. M3yyeHne 3akoHa 3M1eKTPOMArHUTHON NHAYKLMN.

2. NMucbmeHHOe pomallHee 3apaHve

Tembl 4,5, 6

1. [1Ba napannenbHbiX CBETOBbIX My4Ka, OTCTOAWMX APYr OT Apyra Ha paccTtosHumn d=5 cM, nagatoT Ha KBapueBYO NpU3My
(n=1,49) c npenomnsowmm yrnom 250. Paccuntatb onTuyeckyto pasHocTb xoga A aTux ny4koB Ha BbIXxo4e u3
npnambl.(3,47 cm)

2. PacctosiHue d mexay asyms wensmu B onbite FOHra paBHo 1 MM, pacctosiHue | OT wenein 0o akpaHa pasHo 3 M.
OnpenennTb ONVHY BOMHbI A, UCMYyCKAeMO UCTOYHUKOM MOHOXPOMATMYECKOro CBeTa, ecnu wupuHa b nonoc
UHTepepeHLMn Ha akpaHe pasHa 1,5 MM.(0,5 MkM)

3. OnTnyeckas pa3HocTb xoda nyyen 1 n 2 pasHa A= 3,6 MKM. [1py CNOXEHUM Ny4n OAOT MakCMMyM BTOPOro nopsaka
Onsa ceeTa ANUHOM BOMHbI (B MKM)(1,8 MKM)

4. Bulumcnutb paguyc r5 naton 3oHbl PpeHens ong naockoro BONHOBOro gopoHTa (A=0,5 MkM), ecnu NnoCTpoeHne
nenaeTcst 4fis TO4KW HabnoaeHUs, HaxoasWencs Ha PaccTosiHAM b=1 M OT PpOHTa BONHLI (B MM).1,58

5. Ha wenb wnpwuHoii a=0,05 MM nagaet HopmanbHO MOHOXpoMmaTnyeckumin ceet (A=0,6 Mkm). OnpenenuTb yron ¢ Mexay
nepBOHaYasibHbIM HaNpPaBneHNEM Nyyka CBeTa U HanpaeneHNEM Ha HETBEPTYIO TEMHYIO AMPaKLMOHHYO nonocy.2045
6. CKONMbKO WTPUXOB HA KaXAblii MUNIMMETP COLEPXMUT AMPPaKLMOHHAs peleTka, ecnv npu HabnoaeHun B
MOHOXpoMmatuyeckom ceete (A=0,6 MKM) MakCMMyM NATOro Nnopsiaka oTKNoOHeH Ha yron ¢p=1877103

7. Yron Bpioctepa €8 npu NnageHun cBeTa U3 BO3ayxa Ha KpUcTann KameHHow conun paseH 57?. Onpenenvtb CKOPOCTb
cseTa B aTOM Kpuctanne.1,9

8. Yron mexay rnasHbIMK NMNOCKOCTAMU nonspusaTtopa v aHanusatopa paseH 307. Paccuutatb n3ameHeHuve
WHTEHCVBHOCTM NPOLIeAWero Yepes HUX CBEeTa, €CNW Yron Mexay rnaBHbIMU NIOCKOCTAMM paBeH 457.

9. MNotok aHeprun e, n3nyyaemblii M3 CMOTPOBOrO OKOLIKA NNaBuibHOW neyun, paseH 34 Bt. Onpenenutb Temnepatypy T
neyu, ecnu nnowanb oteepctus S=6 cm2. 1000K

10. Kakas nons sHepruv ¢poToHa M3pacxofoBaHa Ha paboTy BblpblBaHUS (POTOSNEKTPOHA, ECNN KpacHas rpaHuLa
gotoacpdpekta A0=307 HM 1 MakcuManbHas KUHeTNYeckas aHeprus Tmax ¢ooToanekTpoHa pasHa 1 aB?

0,8.

3. TectupoBaHue

Tembl 4, 5, 6

1.1Ba 6€CKOHEYHO LNMHHbIX B3aUMHO NEPNEHANKYNSPHbLIX NPOBOLHMKA € Tokamu 1= 12= 3 A B Touke D ¢ koopauHatamm
(2;4) co3paloT MarHMTHOE none C NHAyKUnen paBHoM:

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

2.[1Ba napannenbHbIX TOHKUX NPOBOAHMKA C Tokamu [1=2. A n 12= 3 A gnuHoin L= 10.cM B BakyyMe Ha paccTosHuu I= 2
CM Opyr OT Apyra B3avMOAENCTBYIOT C CUSIOA?

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

3.Ecnu npoToH co ckopocTbio V= 200M/c BNeTaeT B MarHMTHOE none ¢ nHaykunen B= 4.Tn, nepneHamkynspHo
MarHMTHOMY MO0, TO PaanyC KPMBU3HbI €r0 TPaeKTopun paBeH ?

BAPVAHTbI OTBETOB:1)3,13 M 2) 4,87 M 3) 3,34 Mm4) 2,69 M 5)10,4 M

3.Ecnn makpotokm [1=2 A, 12= 3 A, n MukpoTok I13= 4 A, co3gatoT MarHMTHOI none, TO LMPKynaumns Bektopa
HanpPs>XXeHHOCTW MarHUTHOrO MOAS MO 3aMKHY-TOMY KOHTYpY L (puc.) paBHa ?.

BAPVAHTbBI OTBETOB:1)0,8 A2)-0,4 A3)0,4A4)23A5)0,6 A

4. B koHgeHcaTope emkocTbio C= 10nd npu paspsagke yepes conpotusneHne R= 2. OM 3apsag ymeHbwmnTCs B 2,72 pasa
3a BpeMms paBHoe ?

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 14 ua 25. Bl YHH
skt

ARl | AL O



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

5. Ecnm nHayKumsa MarHUTHOro nons B napamarHetvke ¢ U= 1,002 pasHa B= 4 Tn, To Hanps>XXeHHOCTb MarHMTHOroO Nnons
Tam paBHa?.

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

6. Ecnu B konebaTenbHOM KOHTYype 3apsin Ha obknaakax KoHOeHcaTopa M3MeHsieTcs no 3akoHy: q=13,5 exp(-3t) cos(16 t
+ 1/4) (Kn), To 106pOTHOCTL KOHTYpa Hnmnska K?.

BAPVAHTbBI OTBETOB:1) 30 2)16 3) 11 4)85 5) 44

7. Ecnn B HEKOTOpOW cpele faHO BONHOBOE YpaBHEHME, TO nokasartenb npenomMineHns BewecTsa paBeH?

BAPVAHTbI OTBETOB: 1) 2) 1,23 3) 1,4 4) 1,55) 1,56

8.Y nnockoi anekTpoMarHUTHOW BONHbI, HaCTb KOTOPOW M300paxeHa Ha puc., A1HA BONHbI paBHa (B MKM):
BAPVAHTbI OTBETOB: 1) 0,4 2) 7,5 3) 0,133 4) 0,5 5) 0,3

9. Ha pucyHke npencraeneHa MrHoBeHHast ooTorpadoms aneKkTpu4eckon CoCTaBnStoWen 9N1eKTPoOMarHMTHOM BOSHbI,
nepexogsuen n3 cpedpl 1 B cpeny 2 neprneHaukynapHo rpaHuue pasgena AB. Ecnu cpepa 1-BakyyM, TO CKOPOCTb CBeTa
B cpefle 2 paBHa (*108) m/c?

BAPVAHTbI OTBETOB: : 1) 2,4 2) 3,0 3) 0,13 4) 2,0 5) 3,3

10. OnTnyeckas onuHa Nyt B NpO3payHon NnacTuHKE ¢ nokasarenem npenomnexHnsa n= 1,63 pasHa (B MM):
BAPVAHTbI OTBETOB: 1) 7,26 2) 4,89 3) 4,80 4) 3,99 5) 4,50

11. OnTuyeckas pasHocTb xona nyyeii 1 n 2 pasHa A=0,35 mkm. [py cnoxeHnm ny4un gaoT MuHumMyMm ¢ m=0 ons ceeta
ONMHOW BOMHbI (B MKM):

BAPVAHTbI OTBETOB: 1) 9,0 2) 8,0 3) 0,2 4) 0,7 5) 1,3

12. Pa3HoCTb x04a OBYX UHTEpPMEepmpyIoWwmx ny4ern MOHOXPOMAaTM4ecKoro ceeta pasHa /2 ( AnvHa BonHbl). [Npy aTom
pasHocTb ¢pa3 konebaHwit pasHa...

BAPVAHTbI OTBETOB: 1) 12) /2 3) 0 4) /3 5) I1/6

13. ndopakumoHHas peweTka ¢ NOCTOAHHOM d= 5 MKM Ans cBeTa C AIMHOM BOMHbI A= 0,6 MKM JaeT AncpakLNOHHbINA
MakCMMyM BTOPOro nopsiaka nof yriom (B rpagycax):

BAPVAHTbBI OTBETOB: 1) 14,48 2) 21,51 3) 13,89 4) 40,54 5) 8,05

14. IndppakuMOHHbIA MakCMyM TpeTbero nopsiaka Ang cseta ¢ AnvMHol BonHbl A = 0,55 Mkm nog yrnom ¢=300
BO3HMKAET Ha Wenu WNPUHON (B MKM):

BAPVAHTbI OTBETOB: 1) 10,48 2) 3,85 3) 11,89 4) 10,54 5) 18,05

15. Ha prcyHke npeacrasneHa cxema pasbueHnst BONHOBOM NoBepxHOCTM P Ha 30HbI PpeHens. AMANMTYabl KonebaHwui,
BO306y>xaaeMblx B Touke P 1-i, 2-i1, 3-i1 1 1. . 30Hamm, 06o3Hauum A1, A2, A3 1 1. o. AMnnutyaa A pesynbTupytowero
konebaHus B Touke P onpenensietcs BolpaxeHuem?

BAPVAHTBI OTBETOB: 1) A=A2+A4+A6+A8 2) A=A1+A2+A3+A4 -3) A=A1-A2+A3-A4 ? 4) A=A2+A4+A6+A8 5)
A=A1-A2-A3-A4

16. HeoBObIKHOBEHHBIV Jlyd PacnpoCTPaHSETCsl BAOMb NIMHUN C HOMEPOM:

BAPVAHTbI OTBETOB:1)12)23)34)45)5

17. B 4aCcTU4YHO NONSIPU30BAHHOM CBETE MakCuMasnbHas aMnauTyaa ceetoBoro Bektopa B N=3,5 pas 6onble
MUHMManbHol. CTeneHb Nonspv3auny cBeTa paBHa:

BAPVAHTbI OTBETOB: 1) 0,85 2) 0,6 3) 0,724 4) 0,8 5) 0,385

18. Yron mexay rnaBHbiMK NNOCKOCTAMM nonsapusaropa n aHannsatopa paseH 30 rpan. PaccumtaTtb nameHeHne
WHTEHCMBHOCTU MNpOLeIero Yepes HNX CBeTa, eCnv Yron Mexy rnasHbiMU NIIOCKOCTAMU paseH 45 rpag.

BAPVAHTbI OTBETOB: 1) 2,42) 3,13)1,04)1,55)0

19. [1nsa anekTpOMarHNTHOrO N3ny4eHns ¢ ANUHON BOMHbI A= 0,4 MKM sHeprus gootoHa pasHa (B 10-20 OX):
BAPVAHTbI OTBETOB: 1) 9945 2) 33,1 3) 49,7 4) 24,9 5) 39,8

20. Ha pucyHke nokasaHbl HanpasneHusl nagarouwero poToHa, pacCestHHOro ooToHa 1 anekTpoHa otaayn. Yron
paccesHus 90, HanpasneHne OBUXEHNS 9NeKTPOHAa OTAadyu COCTaBNSeT C HanpaBneHeM nagarouwero gotoHa yron = 60
rpan. Ecnn nmnynbc nagarouwero gootoHa Pdo, TO MMMNyNbC anekKTpoHa oTAaqyn paBeH...

BAPVAHTbI OTBETOB: 1) 1,5 P 2) 2 Pcp 3) Pp 4) 4 Pcb

21. Katon BakyyMHOro potoaneMeHTa OCBelaeTcs CBETOM C aHepruen ksaHTos 8 aB. Ecnn ¢ooToTOK NpekpalaeTcs npu
nogaye Ha POTO3NIEMEHT 3anuparollero HanpsixeHus 4 B, To paboTa Bbixoaa 3NeKTPOHOB M3 kKaToaa paeHa(3B):
BAPVAHTbBI OTBETOB:1)82)123)44)05) 3

22. Ecnu y HarpeToro tena ¢ nosepxHoctn 5 cM2 3a 120 cekyHA ncnyckaetcs aHeprma 1 kX, To aHepreTnyeckas
CBETMMOCTb Tena pasHa (B KBT/M2):

BAPVAHTbI OTBETOB: 1) 83.33 2) 160 3) 16,67 4) 69,44 5) 51.95

23. Ecnn gns AYT nnowaab S= 50000 Bt/m, To TemnepaTtypa Tena (8 K) pasHa:

BAPVAHTbI OTBETOB: 1) 306 2) 717 3) 969 4) 403 5) 480

24. Ha pucyHke nokasaHa kpusasi 3aBUCUMOCTU CMEKTPANbHOW NMNOTHOCTU SHEPreTUYeCcKo CBETMMOCTM abCoNOTHO
YyepHoro Tena ot AnvHbl BonHbl Npy T=6000K. Ecnu Temnepatypy Tena ysenmuutb B 4 pasa, TO A/IMHA BOJIHbI,
COOTBETCTBYIOLAS MAKCUMYyMy U3/y4eHUst aBCONOTHO YepHOro Tena, ?

BAPNAHTbI OTBETOB: 1) ysenuumtca B 2 pasa 3) yMeHbWNTCH B 4 pasa 4) yBenmumTca B 4 pasa

25. B atome Bogopoa 13 npencTtaBneHHbIX Nepexonos anekTpoHa: €1 (3d 2s), €2 (2s 1s), €3 (2p 1s), €4 (4p 2s), €5
(3p 1s) nepBoit nuHMK cepun JlariMaHa COOTBETCTBYET NEPexon C HOMEPOM?

BAPVAHTbI OTBETOB:1)52)13)44)35)2
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26. BonbTamnepHas xapaktepuctuka B onbitax ®paHka u ["'epua nony4yeHHas ons HEKOTOPOro rasa umeeTt Bug (CM puc).
MepBbili NoTEHUManN Bo36yxaeHns rasa (8 aB) paBeH:

BAPVAHTbI OTBETOB: 1) 32)53) 0,54) 45) 1

27. e bpoiinb 0606wWwun cooTHOWEHME Ans poToHa Ha Ntobble BONHOBbLIE NPOLIECCHI, CBA3AHHbIE C YacTMLAMM1, UMMYNbC
KOTOpbIX paBeH p. Toraa, ecnm ckopocTb YacTuL, 04MHAKOBA, TO Hambonbluen ANMHON BOMHbI obnafatoT?

BAPVAHTBI OTBETOB: 1) HeliTpOHbI 2) 3anekTpoHbl 3) anbga -4actuLbl 5) NPOTOHbI

28. Mpu a - pacnage s84po usotona paanmsa 88-Ra-226 npespalaercs B 94p0 C MACCOBbIM YACIOM

BAPVAHTbI OTBETOB: 1) 90 2) 86 3) 222 4) 234 5) 13

29. Kakas nons pagmoakT/BHbIX aTOMOB pacnageTcs Yepes HTepBan BpEMeHW, paBHbIvi TpEM Neprodam nonypacnana?

BAPVAHTbBI OTBETOB: 1) 25% 2) 87,5% 3) Bce atombl pacrnagytcs 4) 90% 5) 50%
30. HeunsBecTHbIV paaroakTUBHbIA XMMWYECKUIA 3NIEMEHT CaMOMNPON3BO/NbHO pacnanaeTcs no cxeme: .Sopo 3Toro
3NEMEHTA COLEePXMUT...

BAPVAHTbI OTBETOB: 1) 92 npotoHa u 144 HeiTpoHa 2) 94 npoToHa 1 142 HENTpoHa
3) 94 npoTtoHa 1 144 HenTpoHa 4) 92 npoToHa 1 142 HeNTpoHa

9K3ameH

Bonpochbl k ak3ameny:

. MarHnTHoe none B Bakyyme. 3akoH Buo-Casapa-/lannaca.

. 3akoH Amnepa. [elicTBME MarHUTHOrO NONS Ha ABUXYLWMACS 3apsa.

. 3aKOH NOMHOro ToKa A5 MarHUTHOro Nons B BaKyyme.

. MarHuTHOe none coneHonga n Topomaa.

. PaboTa no nepemelLeHno NPoOBOAHUKA 1 KOHTYPA C TOKOM B MarHUTHOM rone.
. MarHnTHOe none B BewwecTBe. MarHWTHbIE MOMEHTBI aTOMOB 1 3N1EKTPOHOB.
. [na- v napa- marHetnam. HamarHn4yeHHocTb. MarHuTHoe none B BelwecTBe.
. 3aKOH MOMHOro ToKa A4N51 MarHWTHOrO NONS B BELECTBE.

. deppomarHeTukn, nx CBOMCTBA U NX NpUpoaa.

10. SnekTpoMarHnTHas nHaykuus. Onbitoel @apanes. Mpasuno JleHua.

11. DHeprmsa MarHMTHOro nonsl.

12. BuxpeBoe anekTpuyeckoe none. TOK cMeWeHms.

13. YpaBHeHne Makceenna n nx aHanua.

14. OnekTpoMarHuTHole konebaHus. Buaobl. XapakTepucTumku.

15. OnekTpoMarHNTHble BOMHbI. XapakTepuCcTUKn. SHeprus.

16. VIHTepdepeHumns ceeTa. KorepeHTHOCTb 1 MOHOXPOMATUYHOCTb. Y CNOB/E UHTEPEPEHLIMOHHOIO MakCnuMyma 1
MUHUMYMa.

17. IHTepdpepeHums cBeTa. PacyeT nHTeppepeHLUMOHHON KapTrHbI OT ABYX MCTOYHMKOB. VIHTepdgoepeHums ceeTa B
TOHKMX MNEHKaXx.

18. Oudppakuus ceeta. MpuHumn lMovireHca-Pperens. Meton 30H PpeHens.

19. Oudppakuuns ®peHens Ha Kpyrnom oteepctun. dudopakums PpeHens Ha KpyrnoMm gucke.
20. Oudbpakuns dpayHropepa Ha ANPpakUMOHHON peleTke.

21. dndbpakumsa Ha npocTpaHcTBeHHOW peweTke. Popmyna Bynbba- bparra.

22. Nonapusauns ceeta. 3akoH Mantoca. 3akoH Bpioctepa.

23. llncnepcus ceeTta. DNeKTPOHHaa Teopms Anucnepcumn ceeta.

24. [1soiiHoe nyyenpenomieHue. VIckycCTBeHHas ontuyeckas aHM3oTponus.

25. TennoBsoe n3nyyeHme un ero xapaktepuctnkn. 3akoH Kupxrogpa. 3akoH CtedaHa-bonbumaHa. 3akoH cMewweHns
Buha.

26. ['mnoTesa NnaHka. ®opmyna Mnaxka.

27. doToachdpekT. 3akoHbl hoToahdhekTa.

28. YpaBHeHWe DiiHWTeNHa NS BHEIWHEro ooToadodekTa.
29. Onbitbl Nlebenesa. JaeneHune ceeTa.

30. OppekT KomnToHa.

31. OCHOBHbIe MONOXEeHUs! KBaHTOBOW MexaHuku. dopmyna ne bpoiins. CooTHoweEHUS HeonpeneneHHocTen. BonHoeas
PYHKLMS 1 ee CTAaTUCTUYECKNA CMbICT.

32. Obuee ypaBHeHue LUpennHrepa. YpaBHeHue LWWpennHrepa nns craumoHapHbIX COCTOSIHUIA.
33. CeobogHas yacTmua. YacTiua B 04HOMEPHON NPSIMOYronbHOW " NOTEHUManbHon sme".

34. MNpoxoxaeHne YacTuLbl CKBO3b NOTEHLMaNbHbIA 6apbep. TYHHENbHbIA 3¢0deKT.

35. KBaHTOBbI rapMOHMYECKNIA OCLUNNATOP.

36. KesaHToBas teopust atoma. lNoctynatbl Bopa.

37. Atom Bopopogna. KeaHToBble Yucna.

38. CnekTpbl aTOMOB 1 MONEKYII.

O©oo~NOoOOTh~hWN =

CtpaHunua 16 ns 25.




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

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 2

TeKyLLUiA KOHTPONb

TecTnposaHue

TecTMpoBaHWe NPOXOAWT B NMMCbMEHHON (DOPME MMM C UCMONb30BaHNEM
KOMIMbIOTEPHbIX cpeacTB. Obyyatowmniics nonyyaeTt onpenenéHHOe KONMYEeCTBO
TECTOBbIX 3aAaHUi. Ha BbINONHeHWe BblAENSeTCs (PMKCMPOBAHHOE BPEMSI B
3aBVCUMOCTM OT KonM4ecTBa 3aaaHui. OueHka BbICTABNSETCS B 3aBMCMMOCTU OT
MPOLEHTa NPaBU/bHO BbIMONHEHHbIX 3a4aHWIA.

30

MncbmeHHoe
nomauiHee
3apaHne

O6yyatowmecs nomnyyatoT 3afaHre Mo OCBEWEHUIO ONPENENEHHbBIX TEOPETNYECKMX
BOMPOCOB UKW peLieHnio 3aaay. PaboTa BbINonHAeTCs MMCbMEHHO [oMa U
coaétcs npenonasatento. OLEeHUBAOTCS BNALEHNE MaTeEPMANoM Mo TeMe
paboTbl, aHANMTU4YECKME CNOCOBHOCTY, BNafeHe MeToaamm, yMeHUs 1 HaBbIKK,
HeobXoAMMble NS BbINONHEHUS 3a8aHUi.

10

Konnoksuym

Ha 3aHaTMun obyyatowmecs BbICTynaroT ¢ 0TBETAMK, OTBEYAIOT Ha BOMPOCH
npenonaeatens, 06cyXAatT BONPOCH! N0 U3y4yeHHOMY Matepuany. OueHuBaloTcs
YPOBEHb MOAFOTOBKM MO TEME, CMOCOBHOCTL CUCTEMHO Y JIOFMYHO M3naratbh
martepuvan, aHanM3nposaTtb, POPMynupPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha AOMNOHUTENbHbIE BOMPOCHI.

10

3auer

3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMNS OUCLMMINHDI.
O6yyatowmiica nony4aeT Bonpoc (Bonpochkl) nnmbo 3anaHue (3afaHus) n Bpemst Ha
MOAroTOBKY. 324€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHMe MmateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSTb HYXHblE 3HAHWS, HABbIKW 1 YMEHUS NMPW aHannse
NPOBNEMHBIX CUTYyaLMA N PEIEHNN NPAKTUYECKMX 3a0aHWIA.

50

Cemectp 3

TekyLLUA KOHTPONb

NabopaTopHble
paboTbl

B ayoutopum, ocHawéHHOI COOTBETCTBYOWMM 060pyAOBaHMEM, 0Byyarowwmecs
NPOBOASAT y4ebHbIe 9KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN
NPakTNKO-OPUEHTUPOBAHHbBIX TexHoNOrMiA. OLEHNBAKOTCS 3HAHWE MaTepuana u
YMEHWE NPUMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKM Mo paboTe ¢
obopynoBaHneM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.

30

[NucbMeHHoe
JomallHee
3a0aHune

OO6yyatowmecs nomnyyatoT 3afaHre Mo OCBEWEHUIO ONPenENEHHbIX TEOPETUYECKMX
BOMPOCOB UM peLleHnio 3aaay. PaboTa BbINonHAeTCs MMCbMEHHO AoMa U
coaétcs npenonasatento. OLEeHUBAOTCS BNALEHVE MaTepManom no TeMe
paboTbl, aHaNMTU4YeCKMe Cnoco6HOCTY, BNafeHne MeToaamm, yMeHUs 1 HaBblKK,
HeobXoAMMble NS BbINONHEHUS 3a8aHUi.

10

TecTnposaHue

TecTupoBaHve NPOXOANT B MUCbMEHHOW (DOPME UK C NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyvatowmiics nonyyaet onpenenéHHoe KONnM4ecTso
TECTOBbIX 3afaHuli. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMMOCTHM OT KonnyecTsa 3ataHuii. OLeHKa BbICTABASETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

w

10

Ok3ameH

9K3aMeH HaueneH Ha KOMMIEKCHYH0 NPOBEPKY OCBOEHUS AMCLMMINHLI. DK3aMeH
MPOBOAUTCS B YCTHOW WU NUCbMEHHOM doopMe No 6unetam, B KOTOPbIX
colepxarcsi Bonpochl (3afaHus) no Bcem temam kypca. Obydatowemycsi aaércs
BpeMs Ha noaroToeky. OLeHMBaeTCs BNageHe Matepumanom, ero CUCTEMHoe
0CBOEHME, CMOCOOHOCTb NMPUMEHSITb HYXHbIe 3HAHUS, HABbIKU 1 YMEHUS Mpw
aHanuse NpPo6AeMHbIX CUTyaLMnii 1 PeleHnn NPaKTUYEeCKUX 3afaHui.

50

CrpaHunua 17 ns 25.

2
1184

A

E
HH

PHEORM,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



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

7. NepeueHb nuTepatypbl, HEO6XOAUMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHrne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX U3 HUX):

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

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

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00yHaIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIM4HOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHuBepcuTeT". Mpn MCNoNb30BaHMKM NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMXKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHunini OCHOBHOWM nuTepatypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMOI AN OCBOEHNS AUCLUMNAMHBI (MOOYNs),
HaxonmTcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHLIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX NS
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

CueyxuH [.B. O6wwuit kypc donaunkn.MexaHuka 2005. ctp.559 ISBN: 5-9221-0225-7 -
https://www.studmed.ru/sivuhin-dv-obschiy-kurs-fiziki-5-tomov-vse-chasti-novogo-izdaniya_2f7ecbf72c9.html

T.W. TpodpmmoBa. Kypc gounsmkn: yueb. nocobue ansi By3os / T./. Tpochumo- Ba. 11-e nag., ctep. M.: Napatenbckuii
ueHTp Akagemus, 2006. 560 c. ISBN 5-7695-2629-7 - https://www.studmed.ru/trofimova-ti-kurs-fiziki_000fd726e5d.html

Tpogoumosa T. N. OcHoBbl gonaukn. B 5 kH. KH. 4. BonHoBasi u kBaHToBas ontuka: Y4eb. nocobue / T. V. Tpocumosa.
M.: Bbicw. wk. , 2007. 215 c: un. ISBN 5-06-005696-1 -
https://www.studmed.ru/view/trofimova-ti-kurs-fiziki_000fd726e5d.html

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXCsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nekunn B xo0e neKunoHHbIX 3aHATUI H606XO,EI,I/IMOZ

1. Bectu KOHCNeKTUpoBaHue y4ebHoro matepuana.

2. Obpauatb BHMMaHWE Ha KaTeropuu, OOpPMynMPOBKM, 3aKOHbI, packpblBarolwme CoaepXxaHue
PU3NYECKNX SABNEHNI N NPOLIECCOB.

3. OGpaw,aTb BHMMaHMEe Ha Hay4Hble BbIBOAbl N 3KCNEepMeHTanbHble OKa3aTte/lbCTBa CpVI3I/I‘-IeCKI/IX
3aKOHOB.

4. BHumartenoHo YACHUTb NpakTn4ecKyto HanpasneHHOCTb OCHOBHbIX 3aKOHOB cp|/|3vn<|/|.

5. XXenaTtenbHo ocTaBuTbL B paéoqle KOHCMNeKTax nons, Ha KOTopbiX Aenartb NOMeTKN U3
peKOMeH,D,OBaHHOVI nuntepartypbl, gononHAawWne matepuan npocnyLuaHHoM nekunun, a Takxe
nogyepkunsarouine OCOGyIO BaXHOCTb T€X NN NHbIX TEOPETUHECKUX NMONOXEHWA.

6.3apaBartb NpenoaasaTento YyTOYHSIOWME BOMPOChI C LieMbio YICHEHUS TEOPETUYECKMX NONOXEHNIA,
paspelleHns CNopHbIX CUTyaLWiA.

B cnyyae npumeHeHns B 06pa3oBaTenbHOM NPOLIECCE ANCTAHLUMOHHBIX 00pa3oBaTenbHbIX TEXHONOM M
obyyatolwmecs N3y4atoT TEOPETUYECKINIA NEKLIMOHHBIA MaTepuan Ha cneayowmx nnatgpopmax u
pecypcax:

- B KoMaHae "Microsoft Teams";

- B BupTtyanbHon ayautopun.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTunyeckme | B xooe npakTnyeckux 3aHsTUin HeobxoamMmo:

3aHATUS 1. BHUKHYTb B CMbIC/T 1 MOCTAHOBKY BOMpoca. YCTaHOBUTb BCE NN JaHHble MPUBELEHbI ANS PEeWeHNs
3anayn. Coenatb cxeMaTMyYeCcKunin puCcyHoKk.
2. Kaxoyto npakTnyeckyto 3agady pewnTtb BHadane B obwem smae. 9T0 No3BONMT LieieHanpaBneHHo
Ncnonb3oBaTtb PU3NYECKUIA 3aKOH MO TEME pellaeMor 3aaayn.
3. MNpoBecTu YNCNeHHbIe MaTeMaTMYeckmne pacyeTbl U 06si3aTeNlbHO NPOBEPUTL PA3MEPHOCTb U
npaBaonoaobHOCTb NOMYYEHHbIX PUINYECKNX BENUNYNH.
B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM Npouecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr Wit
obyyatowmecs BbIMONHSIOT 3a4aHNS NPaKTUYECKMX 3aHSTUI Ha cneaytowwmx nnatgoopmax u pecypcax:
- B KomaHoe "Microsoft Teams";
- B BuptyansHoin ayautopum.

nabopatopHble| JlabopaTopHble paboTbl NPOBOAATCS BO BPEMS ayAUTOPHBIX 3aHATUI MO BapuaHTam. 1 nabopatopHas
paboTbl paboTa, BbINONHEHHAS MOMHOCTHIO(3KCNEPUMEHT 1 3awmTa Teopun) - 5 6annos.

Mepen npoeeaeHnem nabopaTopHoi paboTbl 065i3aHbI 03HAKOMUTLCS C TEXHUKOM 6e30MacHOCTH Nnpu

BbIMOSIHEHWW AaHHOM paboTbl 1 METOANYECKUMU YKa3aHuaMU K paboTe. MNpy BbINONHEHUN

nabopatopHbIx paboT HeobxoanMMo:

1. CchopmynupoBaTh Lenb U 3a8ayv BoiNonHAeMoin paboTol

2. Ykasatb B OTYETE CXEMY YCTAHOBKM 1 pacckasaTtb NpUHLMN ee AeACTBUS

3. 3anucatb pesynbTaTthl M3MePeHWii B Tabnuue 1 onpenenuts paboyve chopMmyrbl pacyeToB

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

rpacpmkoB, Tabnuy, (MpUBET CTBYETCS UCMONb30BaHNE NPorpamMm 06paboTky aKCNepUMEHTaNbHbIX

namepenuii Origin, Excell). Paccuntarb norpewHocTn namepeHnii

5. CocTaBuTb BbIBOAbI MO MTOraM BbINOfHEHHOM paboTbl. MpoBecTV cpaBHUTENbHBI aHaNN3 ¢

TEOPETNYECKNMI AAHHBIMU

6. Mo ntoram BbINONHEHNS PaboTbl COCTABUTL OTHET MO BbIlEyKa3aHHbIM MyHKTaM (MPUBETCTBYeTCS

HaneyaTaHHbIA BapuaHT).

7. OTBETUTb HA TEOPETUYECKME BONPOCHI N0 TEeMe paboThl.

Bo3moxHa 3awmta nabopatopHbix paboT B pexume OHNaiH nnu ciada otyeta 6e3 3awnthbl Yepes

pa3MelleHne Ha nnatgopme 0byHeHUsi C TPUMEHEHNEM ANCTAHLMOHHBIX TEXHONOMNIA B 0ByYeHNN Mnn

claya otyeta 6e3 3aWwnThl NyTEM OTAPABKM Ha 3NEKTPOHHYIO NMOYTY NPENoaaBaTtens.

B cnyyae npvmeHeHns B 06pa3oBaTtenbHOM NPOLECCE ANCTAHUMOHHbIX 06pa3oBaTeNbHbIX TEXHONOM M

obyyatolwmecs BbINONHAOT 3a4aHNs Ha CnefyowWwmx niaTgopMax u pecypcax:

- B kKoMaHge "Microsoft Teams";

- B BupTyanoHoii ayautopumu.

camocTosl- | B xone camocTtosTenbHoi paboTel HEO6XOAMMO BbINONHUTL CNeaytoWne pekoMeHaaunm:
TenbHasl 1.M3y4nTb OCHOBHYIO 11 AOMONHUTENbHYIO NMTEpaTypy Mo TEME.
pabota 2. Vi3yunTb 1 npopaboTaTtb NEKLUOHHbI MaTepran, fOMONHUB ero COHCTBEHHBIM KOHCMEKTOM,
MONy4YeHHbIM U3 PEKOMEHJ0BaHHOM NpernoaaBaTtenem nMrepartypbl.
3. MI3yunTb pekoMeHOoBaHHbIE NpenosaBaTenem anekTPpoHHbIe 06pasoBaTenbHbie Pecypchl,
npeseHTauMm Nno n3y4aembiM pasaenam OUsnku.
4. ObpatnTth 0c060E BHUMaHME Ha MOCTAHOBKY 3KCMEPUMEHTasbHbIX OMNbITOB, [OKa3blBaOLWMX
or3MYecKkmne 3aKoHbl B Mpupoae.
5. B cnyyae nosiBNeHns BOMPOCOB MO U3y4aeMoMy Matepuany- obpaluaTbcs K npenonasaTento 3a
pas3bACHEHUSAMN.
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Mporpamma omcuunnmHbl "®uamnka"; 21.03.02 "3emneycTpoincTeo n kagactpbl”.

Bup pabot MeTtoaunyeckue pekomeHaauum

konnokeuym | Konnoksuym

1. O3HaKoOMNTbLCS C NepeYyHeM BONPOCOB

2. BHMMaTenbHO npoYnTaTth U OCMBICINTL PEKOMEHLOBAHHYO NUTEPATYpPyY, KOHCNEKT Nekumii. BelyynTb
BCE bM3n4eckne oopmysbl MO NPONAEHHBIM TEMaM

3. Konnokeunym no cpmanke npoxoamTt B MMCbMEHHOW (OOPME U [OMXEH coaepXaTb:

- onpeneneHne OCHOBHbBIX OU3NYECKMX BEMTIMYMH (B aHANIMTUYECKOWN 1 TEKCTOBOW chopMe);

- NSl BEKTOPHbIX BEIMYMH OOMXKHbl ObiTb ONpeaeneHbl Kak Moayb, Tak 1 HanpasneHue;
-cbOpMynNMPOBKY OCHOBHbIX 3aKOHOB COU3MKM (B aHANTMTUYECKOA N TEKCTOBOW OOpME); MPU 9TOM
Heobx04UMO naTb onpeneneHne UNYecknx BENUYNH, BXOOSWMX B (OOPMYNMPOBKY 3aKOHAa; PUCYHOK,
MOSICHAIOWMIA OTBET HA BOMPOC

4. PeweHune 3afa4y cHavana cnenyet ocylwecTBUTb B 0bwem Buae (B 6yKBEHHbIX 0603HaYEHUSIX),
NONY4YNTb pacyeTHYO OOPMyNy 1 3aTEM MPOMI3BECTM YMCNEHHDbIV pacyeT B eanHunuax CU.

B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM NpoLuecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr it
obyyatowmecs BbINONHSIOT 3a4aHNs MO KOMNOKBUYMY Ha Cnelytowmx nnatgopmax 1 pecypcax:

-B komaHae "Microsoft Teams";

-B BupTyanbHoii ayoutopum.

TecTuposaHue | TecTMpoBaHue NPOBOAMTCS BO BPEMS ayAMTOPHbIX 3aHATUIA No BapuaHTaM. Bpems -90 muHyT,30
3apanuin, (16ann-13anaHwve).

1. MNepen peleHreM 3afaHnin peKoMeHOyeTcs NOBTOPMTb COOTBETCTBYHOLLYIO TEOPMIO MO y4ebHMKaM
WM KOHCNEKTY, 3annCcaHHOMY Ha NEKUNOHHbIX 3aHSATUSAX, MPOCMOTPETb OCHOBHbIE DOPMYJIbl U 3aKOHbI
B LAHHbIX METOAMYECKNX YKA3aHUSX, NPUMEPDI PEWEHNS 3a4a4, PACCMOTPEHHbIX Ha NPaKTUYECKNX
3aHATUSX.

2. MpucTynas K pelweHnto 3agaHmsi, He06Xo04MMO KpPaTKo 3anucaTb ero ycnoeume, u (ecnu
HeobxoaouMo) caenaTb pUCyHOK. PeleHne cHavana cnefyet ocywecTBnTb B oblem Buae (B
6yKBEHHbIX 0603HaYEHUSIX), MONYHUTEL PACYETHYIO POPMYY 1 3aTEM NMPOU3BECTU YUCTIEHHBI pacyeT B
eavHuuax CW. Tlocne aTtoro Hy>XHO CPaBHUTb MOMYyYEHHbIA OTBET C BapmaHTamu oTeeta. Ecnm oTBeThbl
He coBnanu, To HeOBX0AMMO NPOAHANN3MPOBATb PELIEHVE 3a4aHUS, YTOYHWUTD NPaBUIbHOCTb
BblGpaHHbIX CPOPMYST 1 3aKOHOB, a 3aTEM UCNPaBMTb OWNGKN.

3. Ob6s13aTeNbHO BbINONIHEHWE AOMAWHMX NPAKTUYECKUX 3aA4aHWNiA 4N1s YCNEWHOro NpoxXoX aeHust
TECTUPOBAHUS U HANUCAHWUS MMCbMEHHbIX (KOHTPOMbHBIX PaboT).

B cnyyae nprmeHeHunst B 06pasoBaTtesibHOM NpoLecce ANCTaHUMOHHBIX 06pa3oBaTenbHbIX TEXHONOI A
obyyatowmecs BbIMOHSAIOT TECTOBbIE 3a4aHNs Ha Cneayiowwyx nNnaTgopmax u pecypcax:

-B komaHge "Microsoft Teams";

-8 BupTtyanbHoi aygutopum.

nucbMeHHoe | MincbMeHHoe foMallHee 3afaHve pasnaetcs no BapmaHtam. 10 3aaaHuid, (16ann-13anaHuve).

nomawHee | 1. MNepen pelleHnem 3aaHnil peKOMEHAyeTCs MOBTOPUTbL COOTBETCTBYHOLLYIO TEOPMIO MO y4ebHMKaM
3ajaHue NN KOHCNEKTY, 3anncaHHOMY Ha NEKUNOHHbIX 3aHATUAX, MPOCMOTPETb OCHOBHbIE DOPMYIbl 1 3aKOHbI

B [AHHbIX METOAMYECKUNX YKa3aHUsIX, NPUMEPbI peleHns 3ana4, PaCCMOTPEHHbIX Ha NPaKTUYECKNX

3aHATUSX.

2. MpurcTynas K peleHnto 3afaHmns, Heo6X0AMMO KPaTKO 3anucatb ero ycnoeue, u (ecnu

HeobxoaouMo) caenaTb pUCyHOK. PelleHne cHavyana cnefyet ocywecTBmTb B obliem Buae (B

6yKBEHHbIX 0603HaYEHUSIX), MONYYUTb PACYETHYIO POPMYNY 1 3aTEM NPOU3BECTU YUCNEHHBIA pacyeT B

eanHnuax CU. Mocne aToro Hy>XHO CpaBHUTbL NONYYEHHbIA OTBET C BapMaHTaMu oteeTta. Ecnm oTeeThl

He coBnanu, To HeOHX0AMMO NPoAHANM3MPOBaTb PELIEHWE 3aAaHUS, YTOUYHUTD NPaBUIbHOCTb

BblIOpaHHbIX (POPMYN 1 3aKOHOB, a 3aTEM UCNPaBUTb OWNOKN.

3. O6513aTENbHO BLINOIHEHNE AOMALHMX MUCbMEHHbIX 3a4aHUiA AN YCNELWHOro NPOX0XAEeHMWS

TECTUPOBAHUS N HANUCAHWUS MUCbMEHHbIX (KOHTPOMbHBIX PaboT).

B cnyyae npumeHeHunst B 06pasoBaTtenibHOM NpoLecce AUCTaHUMOHHBIX 06pa30oBaTENbHbIX TEXHONOI WA

obyyarowmecs BbIMONHSIOT 1 OTNPABNSIOT MUCbMEHHbIE 3aAaHNs Ha Cneaylowmx niatgopmax u

pecypcax:

-B KOoMaHge "Microsoft Teams";

-B BupTtyanbHon aygutopum.
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Mporpamma omcuunnmHbl "®uamnka"; 21.03.02 "3emneycTpoincTeo n kagactpbl”.

Bup pabot MeTtoaunyeckue pekomeHaauum

3ayet MoaroToBka kK 3a4ety

1. O3HaKkoMNTbLCS C NepeYyHEM BOMPOCOB A/15 3a4eTa

2. BHMMaTenbHO npoYnTaTth U OCMBICINTL PEKOMEHLOBAHHYO NUTEPATYpPyY, KOHCNEKT Nekumii. BelyynTb
BCE bM3n4eckne oopmysbl MO NPONAEHHBIM TEMaM

3. OK3aMeH (3a4eT) N0 u3mnke NPOXoaAMT B MMCbMEHHOR (POPME 1 OOMXEH conepXarhb:

- onpeneneHne OCHOBHbBIX OU3NYECKMX BEMTIMYMH (B aHANIMTUYECKOWN 1 TEKCTOBOW chopMe);

- NSl BEKTOPHbIX BEIMYMH OOMXKHbl ObiTb ONpeaeneHbl Kak Moayb, Tak 1 HanpasneHue;
-cbOpMynNMPOBKY OCHOBHbIX 3aKOHOB COU3MKM (B aHANTMTUYECKOA N TEKCTOBOW OOpME); MPU 9TOM
Heobx04UMO naTb onpeneneHne UNYecknx BENUYNH, BXOOSWMX B (OOPMYNMPOBKY 3aKOHAa; PUCYHOK,
MOSICHAIOWMIA OTBET HA BOMPOC

5. PeweHune 3anay cHavYana cnemyet ocylwecTBuTb B 0bwem Buae (B 6yKBEHHbIX 0603HaYEHUSIX),
MONY4YNTb pacyeTHYO OOPMyNy 1 3aTEM MPOMI3BECTM YMCNEHHDbIV pacyeT B eanHunuax CU.

Bo3MoxHa chaya 3a4eTa no Tectam ¢ NPUMEHEHNEM AUCTaHUMOHHBIX TEXHONOr WA B 06y4eHUHN.

3K3aMeH MoaroToska K aKk3aMeHy

1. O3HaKOMMTLCS C NEPEYHEM BOMPOCOB 415 9K3aMeHa

2. BHMMaTensHO NpoyYnTaTth U OCMBLICTIUTL PEKOMEHO0BAHHYIO UTEpPATypy, KOHCNEKT nekunit. Belyuntb
BCe om3nyeckne oopmysibl MO NPONOEHHBIM TEMaM

3. OK3aMeH No r3nKe NPOXOAUT B MUCbMEHHOW (hOpME 1 OOMKEH CoaepXaTb:

- orpeneneHne OCHOBHBIX (PM3NYECKMX BENMYMH (B aHANNTUHECKOW U TEKCTOBOWN (DOPME);

- 0N BEKTOPHbIX BEMMYUH LONXHbI 6bITh ONpeneneHbl kKak MoLynNb, Tak ¥ HarpaBneHue;
-OOPMYNIMPOBKY OCHOBHbIX 32KOHOB (PU3MKU (B @aHANUTUYECKOM 1 TEKCTOBOW ChopMe); MpU 3TOM
HeobxooMMO fatb ornpeneneHne OU3NHECKMNX BENUYMH, BXOASAWMX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMIA OTBET HA BONPOC

5. PeweHune 3anay cHavyana cnegyeT ocywecTsuTb B 0bwem Buae (B OykBEHHbIX 0603HAYEHUSAX),
NONMy4YNTb PACYETHYIO POPMYNY 1 3aTEM NPOU3BECTU YUCTEHHBIV pacyeT B eguHuuax CA.

Bo3MoxHa cnaya sk3ameHa no Tectam ¢ NPUMEHEHNEM ANCTAHLIMOHHbBIX TEXHOMNOMMA B 0By4YeHMN.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAyno), BKIOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHGOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xoaumon ons ocyuwiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)

MatepunanbHo-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNo) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHWst oNsi CaMOCTOSTENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbsl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboThl C Mpenonasatenem, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep v npuHTEp ON15 pacnedaTky pa3aaToyHbIX MaTepuanos.
MynbTuMeguiiHas ayoutopums.

KomnbioTepHbIii knacc.

CneuvannsmposaHHas nabopaTopus.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300PO0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE MPUMEHSIOTCSA Cneaytowmne MeToAbl U TeXHoNnorum, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOro npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX Nob30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTtaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®FOC BO n yyebHbiM nnaHom no Hanpasnenuto 21.03.02
"3emneycTponCcTBO 1 KagacTpbl" 1 Npodomno NoAroToeky "YnpasneHne HeaBUXMMOCTbIO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.65.08 ®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
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:
1.Tpocpumosa T.U. Kypc cpranku : y4uebHoe nocobue ans MHXEHEPHO-TEXHNYECKMX cneunansHocTel By3os / T.U.
Tpodoumosa. - 10-e usga., nepepab. v pon. - EkatepuHbypr : ATI, 2016. - 560 c. : un. - (Bbiclwee NpogheccroHanbHoe
obpasosaHue). - Pex. MO. - B nep. - ISBN 5-7695-1870-5.- TekcT: HeNMocpencTBeHHbIi. 35 aKa.
2.XaBpyHsik B. I'. Kypc conaukm: yuebHoe nocobue / B.I'. XaBpyHsk. - Mocksa: HAL MH®PA-M, 2019. - 400 c. -
(Bbicwee obpazoaHve: bakanaepuar). - ISBN 978-5-16-006395-9. - URL:
https://znanium.com/catalog/product/1012431 (nata obpaweHusi: 30.07.2020). - TEKCT : 9NEKTPOHHBIIA.
OP (3HaHunym)
3.[emnaueHko B. N. ®usuka : yiebHuk / B. . Oemupoyerko, U. B. NemnayeHko. - 6-e nag., nepepad. u pon. - Mocksa:
NH®PA-M, 2018. - 581 c. - ISBN: 978-5-16-010079-1. - URL: https://znanium.com/catalog/product/927200 (nata
obpaileHus: 24.07.2020).- TEKCT : 3NEKTPOHHbIA.
OP (BHaHunym)
4.KysHeuos C. N. Kypc cousnku ¢ npuMepamy pelweHmnsi 3agad. 'duranka KoHAEeHCUPOBAHHOIO COCTOSHMS' © y4ebHoe
nocobue / C. N. KysHeuos, H. A. TumueHko. - Tomck: HaumoHanbHbI nccnenoBatensckuii TOMCKUIA NOAMTEXHUHYECKII
yHuBepcutert, 2011. - 47 c. - URL: https://znanium.com/catalog/product/417650 (nata obpalieHus: 24.07.2020).- TekcT :
3NIEKTPOHHBbIN.

OP (3HaHunym)

JononHutenbHasa nuteparypa:

1.Bacoun [. B. dusuka : yuebHoe nocobue : [B 2 yacTsax] / . b. BacuH. - 2-e uag., gon. - Kasaxb : N3g-80 MOuH PT,
2011.-4.2.- 460 c. : un. - Bubnwmorp.: ¢. 432. - MNpeaM. ykaa.: c. 445-459. - Mpwn.: ¢c. 432-444. - Pex. MO. - B nep. -
ISBN 978-5-4233-0032-6. - TekcT: HenocpeacTBeHHbIn. 100 ak3

2.BacpuH [. b. ®usnmka yueb. nocobue ans cTyn. MHXeHepHblx cneu./ . b. BadwH. - 2-e nag., non.. - KasaHb : M34-80
MOwH PT, 2010. - 4. I. - 316 ¢. : un. - Bubnuorp.: ¢. 300. - ISBN 978-5-4233-0033-5. - TekcT: HenocpeacTBeHHbIR. 95
9K3.

3.Bpybnesckas I'. B. ®usuka. Mpaktukym : y4ebHoe nocobue / . B. Bpybnesckas, WM. A. NoHyapeHko, A. B. MnblowoHok.
- Mockea: UH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - URL: https://znanium.com/catalog/product/252334
(nata obpauweHunsi: 24.07.2020).- TEKCT : SNEKTPOHHBbIA.

OP (3HaHunym)

4.Opabosuy K. H. ®nsunka / K. H. Opabosuy, B. A. Makapog. - Mockea: ®uamatnuT, 2010. - 539 c. - ISBN
978-5-9221-0652-8. - URL: https://e.lanbook.com/book/2140 (naTta obpauweHus: 24.07.2020).- TekcT : 3NeKTPOHHbIA OP
(NaHb)

5./nbtowoHok A. B. dusuka : yuebHoe nocobue / A. B. UnbtowoHok, M. B. Actaxos, . A. MoHyapeHko. - Mocksa :
NH®DPA-M, 2013. - 600 c. - (Boiclwee obpazosaHue). - ISBN 978-5-16-006556-4. - URL:
https://znanium.com/catalog/product/397226 (aata obpaiueHus: 24.07.2020).- TekCT : 3NEKTPOHHbINA.

OP (BHaHuym)

6.KaHH K. B. Kypc obwei gounsnkm : yiebHoe nocobue / K. b. KanH- Mocksa: KYPC: HUL UH®PA-M, 2018. - 360 c. -
ISBN 978-5-905554-47-6. - URL: https://znanium.com/catalog/product/956758 (nata obpaweHusi: 24.07.2020).- TekcT :
9NEKTPOHHbIN. 3P (SHaHunyM)

7.Caeenbes W. B. Kypc obuein ouankm =A Course in general pfysics : B 3-x Tomax / W. B. Casenbes. - 11-e u3g., ctep. -
CaHkT-lMetepbypr : NlaHb, 2011. - T. 1 : MexaHnka. MonekynsipHas consmka. - 432 c. : un. - (Y4ebHKU Ons By30B.
CneuwnanbHas nutepartypa). - ['pud HMC. - B nep. - ISBN 978-5-8114-0630-2. - TekCT: HENoCpeaACTBEHHbIN. 98 aK3.
8.Casenbes V.B. Kypc obweit gonankm : y4ebHuk ans By3os : B 3 1./ U.B. Casenbes. - 10-e nsg., ctep. -
CankT-MNeTepbypr : NaHb, 2008. - T. 2 : SnekTpn4ecTBO U MarHeTU3M. BonHel. OnTuka. - 496 c. : un. - (YyebHukn ans
By30B. CneuunanbHas nuteparypa). - lNpenmM. ykas.: c. 492-496. - Jon HMC. - B nep. - ISBN 978-5-8114-0631-9. - ISBN
978-5-8114-0629-6.- TekcT: HenocpeAcTBEHHbIN. 30 9K3.
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9.Cagenbes W. B. Kypc obuein ¢ouankm : yuebHuk ans By3os : B 3 7./ W. B. CaBenbes. - 9-e nsf., crep. -
CaHkT-lMeTepbypr : JlaHb, 2008. - T. 3 : KBaHTOBas onTtrka. AToMHas ¢uanka. dPusmka tBeproro Tena. dusmka
aTOMHOro sapa 1 aneMeHTapHbIx YacTuu. - 320 c. : un. - (Y4ebHmkmn ans sy3os. CrneunanbHas nutepatypa). - Mpeam.
ykaa.: c. 314-317. - T'pncp HMC. - B nep. - ISBN 978-5-8114-0632-6. - ISBN 978-5-8114-0629-6. - TekcT:
HernocpencTBeHHbIN. 97 9Ka.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.65.08 ®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

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

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