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Mporpamma ancumnnuHbl "dusmka”; 23.03.02 "HaseMHble TPaHCMOPTHO-TEXHONOrMYECKMe KOMMIeKehl".

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 ancumnnuHbl "dusmka”; 23.03.02 "HaseMHble TPaHCMOPTHO-TEXHONOrMYECKMe KOMMIeKehl".

Mporpammy nucuunnuHel paspabotan(a)(n) Kapnosa M.H.

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHe (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbratamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTte CneayowmnmMy KOMNEeTEHLUAMU:

LWndop PacwumndppoBka
KOMMNEeTeHU N npuobpeTaeMoi KOMNETEHLUN
OoK-7 CNOCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrikK-4 CNoCOBHOCTBIO NCMONMb30BaTb 3aKOHbI U METOAbl MATEMATUKWN, ECTECTBEHHbIX,
ryMaHUTapPHbIX U SKOHOMUYECKMX HAYK MPKW peweHnr NpoeccrmoHanbHbiX 3anay

Obyvarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSY/b):
JonxeH 3HaTb:

OCHOBHbI€ MOHATNA, 3aKOHblI 1 MOOENN MEXAHWKWN, 3N1IeKTpnyecTea N MarHeTn3ma, konebaHuii n BOJTH, KBAHTOBOW
husukn, CTaTUCTMYecKom pusnkn n TepmMoanNHaAMUKA

JonxeH ymeTb:

MCMNONb30BaTh OCHOBHbLIE NPUEMbI 06PaBOTKM SKCNEPUMEHTANBHBIX AAHHBIX; PEWaTh TUMOBbIE 3a4a4M MO OCHOBHbBIM
paszenam ouankm, NCNonb3ys METOLbI MATEMATUYECKOr0 aHann3a; MCnonb30BaTb (PU3NYECKNE 3aKOHbI MPU aHanmae
1 pelleHnm npobnem

JlonxeH BnageTb:

MEeToLaMmn 3KCreprMeHTanbHOro NCccnenoBaHns B douanke (NnaHnpoBaHue, NocTaHoBka U 06paboTka akcneprMeHTa)
JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

NPUMEHSITb pe3ynbTaTbl OCBOEHNS AUCUMUNAHBI B MPOGIECCMOHANBbHON 0eATeNbHOCTH

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (mogynb) BkatodeHa B pasgen "61.5.8 JucumnnnnHbl (Mogynn)" OCHOBHOM NpodoecCuoHanbHom
obpaszoBatenbHoi nporpammel 23.03.02 "HazeMHble TpaHCMOPTHO-TEXHONOrMYECKE KOoMMnekchbl (ABToMoOMIN)" 1
oTHocuTcs kK 6a3oBoii (0bLenpogeccroHanbHoM) YacTu.

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

3. O6bem gucuunanHbl (MOAyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyaloLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUN) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

Obwas TpynoeMKoCTb AUCUMNAUHBI cocTasnseT 10 3a4eTHbIX(ble) eanHuL(bl) Ha 360 Yaca(os).

KoHTtakTHasi paboTa - 140 yaca(oB), B TOM Yncne nekumm - 52 yaca(os), npaktTuyeckne 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: 3a4€T BO 2 CEMECTPE; 9K3aMeH B 3 ceMecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMU4ecKnx 4acoB U BUAOB y4eOHbIX 3aHATUN

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

Buabl v yachbl
KOHTaKTHOW paboThbl,
N Pa:a.l:l.ent:| g:;#:nnuﬂbl / Cemecrp) nx T?gﬂ:g:)'(()ocm Camo;;oﬁ;g&nbuaﬂ
e
1 ';:)T:HL.K'IM'.ema 1. ®Pn3nyeckmne OCHOBbI 5 4 4 0 10
> 'Broe}:fbﬁ. MexaHuyeckune konebaHus n 5 4 4 0 10
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Mporpamma ancumnnuHbl "dusmka”; 23.03.02 "HaseMHble TPaHCMOPTHO-TEXHONOrMYECKMe KOMMIeKehl".

Buabl v yachbl
KOHTaKTHOW paboThbl,
N Paa.u.enb'ld g.;l;:#:nnunbl / Cemectp) nx T;()é(ﬂgg:)l(()ocm CaMO;L%,g;anaﬂ
e P T pagortr |

o [Towa s Moregmpianpransin |5 |4 | : 1
o [fomad Tovez Srecpocraman |, |4 [ : 1
o Doea oz ool | 3 | 5 | : a0
6 [T o pouar e s [ s | s : 2
7. [fona 7 Toua . Bomosar s [ [ : 20
8. ;g)h:laaHBM.KEI)-CHOBbI KBAHTOBOM 3 6 4 6 30
9. 'TI';:A; 9. dusmka atoma u TBEpPAOro 3 6 4 6 38
o e e s [ o | : :

NToro 52 52 36 184

4.2 CopepxaHue aucCUUMNIUHLI (MOBYNSA)

Tema 1. Tema 1. du3nyeckue OCHOBbl MEXAHUKMW.

Dun3nyeckne 0CHOBbI MEXAHWUKN

OCHOBbI KUHEMATKKMW.

KrnHemaTvka noctynatenbHoro oBuXeHns (MatepuanbHas To4ka, CMCTEMA OTCHYETA, TPAEKTOPMS OBMXEHNS, CKOPOCTb,
nepeMelleHre; TaHreHunanbHoe, HopMasnbHOE 1 NOMHOE YCKopeHus). KnuHemaTuka BpaliaTtenbHoro ABUXeHus (yrnosas
CKOPOCTb, YrNIOBOE YCKOPEHME, CBSA3b MeXY YrioBON N NIUHENHOW CKOPOCTSAMU, paBHONEPEMEHHOE BpalleHme
mMaTtepuanbHOM TOYKHN).

OCHOBbI OMHAMUKW.

| 3akoH HbloTOHa, MHepumanbHas cuctema otcHéTa. Il 3akoH HbtoToHa, cuna, macca, umnynsc. |l 3akoH HbloToHa.
LleHTp mMacc, CKOpOCTb 1 YCKOPEHME LieHTpa Macc.

3aKoHbI COXpaHeHNst B MeXaHWKe.

MexaHun4yeckas pabota. KoHcepBaTUBHbIE CWIlbI, MOTEHUMaNbHas aHeprus Tena. CeBs3b MEX Iy CUMNOR 1 NoTeHUManbHoM
aHepruei. O[HOPOAHOCTb BPEMEHW. 3aKOH COXPaHEHNS NMOMHOW MexaHn4eckon aHeprun. OIHOPOLHOCTb
NPOCTPaHCTBa. 3aKOH COXPAHEHMS UMMNYNIbCA MEXAHWYECKOW CUCTEMBI.

MexaHwuka TBEpLOro Tena.

MomeHT cunbl. MoMeHT nmnynbca. KuHetuyeckas sHeprus spaeHms. MomeHT nHepuun. Teopema LWtenHepa.
OCHOBHOE ypaBHEHMS OUHAMUKN BpalaTebHOro ABUXEHNS TBEPAOro Tena. MI3oTponHOCTb NPOCTpaHCcTBa. 3akoH
coxpaTpaekTopus ABUXEHNS, CKOPOCTb,

nepeMeLleHne; TaHreHunanbHoe, HopMasnbHOE 1 NONHOEe yCKopeHus). KnuHematuka spalwaTenbHOro OBuxeHus (yrnosas
CKOPOCTb, YrIOBOE YCKOPEHME, CBA3b MEXY YrNIOBOW N NIUHENHOW CKOPOCTSAMU, paBHONEPEMEHHOE BpaLleHme
mMaTepuanbHON TOUKMN).

| 3akoH HbtoTOHa, MHepLumanbHasa cuctema otcHéTa. Il 3akoH HbtoToHa, cuna, macca, umnynsc. |l 3akoH HbloToHa.
LleHTp Macc, CKOpOCTb 1 YCKOPEHME LieHTpa Macc.

3aKoHbI COXpaHeHNs B MeEXaHuke

MexaHunuyeckas paboTta. KoHcepBaTUBHbIE CWIlbl, MOTEHUMANbHAs aHeprus Tena. CBsS3b MEXIY CUMOI 1 MOTeHUManbHOM
aHepruen. OQHOPOAHOCTb BPpEMEHN. 3aKOH COXPaHEHUS MOSTHOW MexaHn4eckon aHeprin. OQHOPOAHOCTb
NPOCTPaHCTBa. 3aKOH COXPaAHEHWS UMMNYyNIbCa MEXAHNYECKOW CUCTEMBI.

MexaHvka TBEpOoro Tena

MomeHT cunbl. MoMeHT nmnynbca. KuHetudeckas sHeprus spaleHns. MomeHT nHepunn. Teopema LTenHepa.
OCHOBHOE ypaBHEHMS AUHAMUKN BpallaTebHOro ABUXEHNS TBEpAOro Tena. M3oTponHOCTbL NpoCTpaHcTBa. 3akoH
COXpaHeHVsi MOMEHTa UMNynbCca.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 4 13 22. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma ancumnnuHbl "dusmka”; 23.03.02 "HaseMHble TPaHCMOPTHO-TEXHONOrMYECKMe KOMMIeKehl".

Penatusmcrtckas mexaHuka
2 noctynata CTO. MpeobpasoBaHue JTopeHua 1 CneacTBns U3 Hero: 3ameieHne BPeMeHU, CoKpaweHne 4MHbl. 3akoH
cnoxenuns ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHnuyeckue KonebaHusi U BOJHbI.

MexaHundyeckne konebaHusi U BONHbI

MexaHunuyeckne konebaHus.

CeobogHble rapMoHMYeckre HesaTyxatowme konebaHus. CnoxeHune rapMoHnyecknx konebarmin. CeoboaHble
3atyxatwlune konebaHus. BolHyxOeHHble konebaHus. Pe3oHaHc.

MexaHun4yeckue BOMHbI.

XapakTepucTrKn MexaHn4eckunx BonH. BonHosoe ypaBHeHue. MnoTHoCTb 3Heprun. MNNoTHOCTb NOTOKa SHEPruUn.

Tema 3. MonekynsipHasi ou3uku m TepMoanHaMmKa.

MonekynspHasa comauka n TepMognHammka

MonekynsipHo-kuHeTn4eckas teopus (MKT) ngeanbHoro rasa.

OcHogHble nonoxeHns MKT. OcHoBHoe ypaeHeHne MKT npoeanbHoro rasa. YpaBHeHUe COCTOSHNS naeanbHOro rasa.
Ddursunyecknii cMbicn TemnepaTypsl. SBneHns nepeHoca. CpeaHas onvHa cBoboaHoro npobera Monekyn.

®dyHKuMKM pacnpeneneHns Makcsenna n bonbumana.

PacnpeneneHve monekyn no ckopoctsam. PyHkums pacnpenenernns Makcsenna. bapomeTtpuyeckas doopmyna.
PacnpeneneHne monekyn no sHepruam. dopmyna BonbumaHa.

| Havano TepmoauHammkn. Pabota rasa. TennoémkocTb rasza. CteneHn csoboapl Monekyn. Agnabartnyeckumii npotecc.
Kpyrosoii npouecc (unkn). HeobpaTtumble npouecchl. SHTponus. || Ha4ano TepMoanHamMmKu.

Tema 4. Tema 2. dnekTpocTaTuUKa U INEKTPUYECKUIA TOK.

OnekTpocTaTvka 1 aNeKkTpUYecknii ToK

OnekTpunyeckoe none B Bakyyme.

CoiicTBa anekTpuyeckoro 3apsifa. 3akoH KynoHa. HanpsixxéHHocTb, noteHuman. Pabota anekTpocTaTmyeckoro nons.
LUmpkynsaums Bektopa . Teopema "aycca B Bakyyme. KoHaeHcatop. [1poBO4HUKN.

OnekTpuyeckoe none B BELLECTBE.

MonspHble 1 HenonspHbIe AN3NEKTPUKK, NX nonapusauus. NMonapunsosaHHOCTb. Teopema [faycca ons guanekTpuka.
ONeKTPOEMKOCTb. DHEPrUst SNEKTPUYECKOro nonsi.

MoCTOAHHbBIN 3NEKTPUYECKMNIA TOK.

Cwvna 1 nnoTHOCTb ToKa. 3.4.C. UCTOYHMKA ToKa. HanpsxeHune Ha yyactke 1-2. 3akoHbl OMa ons 04HOPOLHOrO U
HEOQHOPOAHOr0 y4acTKOB B MHTErpanbHoOn 1 auddepeHumansHon goopmax. 3akoH dxoyna-NeHua. MNpasnna
Kunpxrogoa. 9nektpuyeckmne TokM B XUIOKOCTSX, ra3ax, B BaKyyme.

Tema 5. Tema 2. (npoponxeHue). AneKTpoanHaMumKa.

OnekTpoanHammka

MarHuTHoe none B BakyyMme.

WHoykumns marHntHoro nong. Cuna Amnepa. MarHuTHbin MoMeHT. 3akoH Buo-Casapa-Jlannaca. Linpkynauus sektopa.
Cwvna NopeHua. [1pnxeHne 3apsna B MarHUTHOM none.

MarHuTHbI noTok. Teopema Maycca. Pabota MarHMTHOro nonst. AnekTpoMarHnTHas uHaykums. Mpasuno SleHua. 3akoH
®dapages. VIHoykTnBHOCTL. CaMonHOyKUNS.

MarHuTHoe none B BeELECTBE.

MarHeTtukn. HanpsixxeHHOCTb MarHuTHOro nons. Linpkynsauus sektopa

Mpupona marHeTnama. PeppomMarHeTUKN. SHEPrus MarHUTHOro Nons.

OcHOoBbI TEOPUM INEKTPOMArHUTHOrO NOAS.

BuxpeBoe anekTpuyeckoe none. Tok cMeleHns. YpaBHeHnsa Makcsenna B MHTErpanbHoin n guddpepeHumanbHom
hopmax, nx gon3anyYeckunin CMbicn.

Tema 6. dneKkTpoMarHUTHble Koneb6aHUs U BOJHbI.

OnekTpoMarHuTHble konebaHus 1 BONHbI

OnekTpoMarHuTHole KonebaHusi.

Hesatyxatowune konebanusi. 3atyxarowme konebaHns. BoiHyxaeHHble anekTpuyeckne konebaHus. PesoHaHc Toka.
ONeKTPOMarHMTHbIE BOJTHbI.

BonHoBoe ypaBHeHWE 1 CKOPOCTb PacnpoCTPaHEHUS 3NeKTPOMarHUTHbIX BonH. CBONCTBA 9NEKTPOMArHUTHbIX BOMH.
LLikana anekTpoMarHUTHbIX BOSH.
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Mporpamma ancumnnuHbl "dusmka”; 23.03.02 "HaseMHble TPaHCMOPTHO-TEXHONOrMYECKMe KOMMIeKehl".

Tema 7. Tema 3. BonHoBasi n KBaHTOBas onTuKa.

BonHoBas 1 kBaHTOBas onTuka

NHTepdepeHuns ceeta.

KorepeHTHOCTb CBETOBbIX BOMH. YCNOBMSA MakCUMyMa 1 MUHUMyMa HTepdbepeHummn. IHTepdepeHums ceeTta oT
pas3nunyHbix 06 bEKTOB.

Ondppakums ceeta.

MpuHumn lMoitreHca-PpeHens. Meton 30H PpeHens. dudgpakuum PpeHens n dpayHrodepa OT pa3nunyHbIX 06 bEKTOB.
PaccesHue csera.

Monapusauus n gucnepcus ceeta.

EcTecTBeHHbI 1 Nonsipu3oBaHHbI ceeT. 3akoH Mantoca. 3akoH Bproctepa. [1oHoe nydenpenomnexune. ducnepcus
cBeTa. ONeKTPOHHAas Teopus ONCNepcumn ceeTa.

Tennosoe nany4yeHue.

Xapaktepuctuku Tennosoro uanyyeHust. 3akoHol Kupxroga, CtedpaHa-bonbumana, BuHa. M'mnoTesa NnaHka. ®opmyna
MnaHka. OnTuyeckas NUpomMeTpums.

doToacpdpekT. dpdpekT KomntoHa. [laBneHume ceeta.

3akoHbl BHeWHero gpotoadodoekTa. YpaBHeHue SnHwTenHa ona gporoadodoekTa. NpumeHeHmnsa potoadodgoekTa. SdpdpekT
KomntoHa. Macca u umnynec dpotoHa. asneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAHTOBOW MEXaHUKMU.

OcCHOBbI KBAHTOBOW MEXaHWUKN

OCHOBHblE NONOXEHNS KBAHTOBOWM MEXaHWKM.

Mnotesa ne-bpoiinsd. CooTHoWweHne HeonpenenéHHocTen Men3eHbepra. BonHoBas doyHKLMS.

YpasHeHve WpeavHrepa. OgHOMEPHbIN ?AWKK?, TYHHENbHbIA 3dpdpekT, KBaHTOBbLIN ocumnnsaTop.KBaHTOBas Teopus
aroma.

Moctynatbl Bopa. OnbiT PpaHka u Mepua. ATom Bogopoaa no bopy: ctaumoHapHble opbuUThl, SHEPrus, CrekTp
N3nyyeHus.

Tema 9. Pusuka atoma 1 TBepAOro Tena.

Tema 9. ®unavka atoma 1 TBEpOOro Tena

KBaHTOBasi Teopms atoma.

Moctynatbl Bopa. OnbiT ®paHka u Nepua. ATom Bogopoda no bopy: ctaunoHapHble 0pbuTbl, SHEPrns, CNekTp
nany4eHms. ATOM BO4OpPOaa B KBAHTOBOM MEXaHUKe: KBAHTOBbIE YMCNa, CNEKTP U3nydYeHus, npasuna otéopa, CrvH
anekTpoHa. ®epMunoHbl 1 6030HbI. MpuHuMn Maynwu. MNepuoanyeckas cuctema anemeHToB MeHaeneesa.

Tema 10. dusuka sopa u AneMeHTapHbIX YacTuL,

Tema 10. ®u3uka sopa v aNeMeHTapHbIX 4acTuL

Snpo aToma. SnemeHTapHble YacTuupbl.

XapakTepucTukn sapa. dHeprus cessu sapa. Moaenu aapa. PagnoakTveHoe nsnydeHve u ero Buabl. Peakumu
LEeneHnsl U cuHTe3a aaep. YeToipe Tvna oyHOaMeHTalbHbIX B3aMMOLENCTBIN 9N1EeMEHTAPHbIX YacTuL. AHTAYACTULLbI.
Knaccudpmkaums anemeHTapHbIX Yactul. FMnotesa o kBapkax.

5. NMepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota obyyalolmxcs BoIMOMAHSETCS MO 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeACcTBEHHOro yyacTns. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHYto paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHNE OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmnecs YnutaroT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYIO 1 CMPABOYHYIO NUTEPATYPY, BbINONHSAOT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAUHE.

OpraHunzauus caMocTosTenbHol paboTbl 0ByHarolWmxcst pernameHTpyeTcs HOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsiook opraHn3aumm n ocylecTBAEHNS 06pa3oBaTeNbHON AesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumanmTeTa, nporpammam MarucTpatypbl (yTBepXaeH
npukasom MuHuctepctaa obpasosaHus u Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonxXckuii)
doenepanbHbI yHuBepcuTet”
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MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

Bpybnesckas I'. B. ®uauka. MNpakTmukym [DnekTpoHHbIA pecypc]: yuebHoe nocobue / . B. Bpybnesckas, U. A.
"oH4yapeHko, A. B. MnbtowoHok. ? Mockea: MHPPA-M, 2012. ? 286 c. ? ISBN 978-5-16-005340-0. -
http://znanium.com/go.php?id=252334

WnbtowoHok A. B. ®durauka [OnekTpoHHbIl pecypc]: yuebHoe nocobue / A. B. MnbtowoHok, M. B. Actaxos, L. A.
NoH4yapeHko. ? Mocksa : MIHDPA-M, 2013. ? 600 c. - (Bbicwee obpasosaHue). ? ISBN 978-5-16-006556-4. -
http://znanium.com/go.php?id=397226

Cagenbes V. B. Kypc obuweit conanku [DnekTpoHHbI pecypc]: yuebHuk B 3 Tomax / U. B. Casenbes. ? CaHkT-leTepbypr:
NaHb, 2011. - T.3. KBaHToBas onTtrka. AToMHas cmamka. dPuauka tBepporo tena. ? 318 c. - ISBN 978-5-8114-0632-6. -
http://e.lanbook.com/view/book/2038

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U OOPM KOHTPONS UX OCBOEHUS

dopma KOHTpons OueHuBaeMmble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHDI
CemecTp 2
TeKyLLNI KOHTPO/b
1. Tema 1. dnsnyeckme 0CHOBbI MEXAHUKMN.
1 KoHTponbHas OrK-4 2. MexaHnyeckue konebaHns 1 BOMHbI.
pabota 3. MonekynsipHas ousnkm n TepMoanHamMuKka.
4. Tema 2. OnekTpocTatnka n aneKTpu4eCcKnin Tok.
1. Tema 1. duaunyeckme 0CHOBbI MEXAHVIKW.
2 |Tectuposarme OK-7 2. MexaHuyeckmne konebaHuns 1 BONHbI.
3. MonekynsipHas pysnkm 1 TepmoanHaMuKka.
4. Tema 2. OnekTpocTatnka n aneKTpUYECKUin ToK.
3auer OK-7, OlNK-4
CemecTp 3
TeKyLL M KOHTPOIIb
5. Tema 2. (npofoonxeHue). dnekTpoanHammka.
6. OnekTpoMarHuTHole konebaHus 1 BOMHbI.
1 |KoHTponbHas OnK-4 7. Tema 3. BonHoBasi 1 KBaHTOBas OMNTyKA.
paboTta 8. OCHOBbI KBAHTOBOW MEXaHWUKMW.
9. dusunka atoma 1 TBEpPLOro Tena.
10. dursmka s4pa 1 SNEMEHTAPHbIX YacTuL,
5. Tema 2. (npogonxeHue). DnekTpognHammka.
6. dnekTpoMarHnTHole KonebaHns 1 BOMHbI.
TOPHbI
2 NaGopatoprbie OriK-4 7. Tema 3. BonHoBas 1 KkBaHTOBas ONTuKa.
paboThbl .,
8. OCHOBbI KBAHTOBOW MEXaHUKM.
9. dusunka aTtoma 1 TBEPAOro Tena.
5. Tema 2. (npononxeHue). DnekTpoanHammka.
6. OnekTpoMarHuTHole KonebaHus 1 BOMHbI.
3 [TectuposaHue OK-7 7. Tema 3. BonHoBas n kBaHTOBas onTuMKa.
9. dusunka atoma 1 TBEPLOro Tena.
10. dursmvka s4pa 1 SNEMEHTaPHbIX YacTuL,
Ok3ameH OK-7, OlK-4

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

Kputepum
dopma OL,eHNBaHUA dran
KOHTpons
OTnn4YHO XopoLuo Y nosn. Heyn.
CemecTp 2
TekyLLUn KOHTPONb
SAEKTPOHHBH
CrpaHuua 7 us 22. Il VHHBEPCHTET
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.

KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBuibHO BbiNONHEHa (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD

pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
CrnocobHOCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
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. 2
3auteHo He 3auteHo

3auer Ob6yuatowwumitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn 3HaYUTeENbHbIE
y4ebHO-nporpamMMHOro matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTMO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeumnanbHOCTH, NPVHUMNANbHbIE OWMOKM B BIMOMHEHN
Ccnpaswnscs C BbINOMHEHWEM 3a0aHNA, npeaycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeayCMOTPEHHBIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOBGEH NPOAONXNUTL 0ByYEeHNE UK

NPUCTYNUTb NO OKOHYAHWU YHMBEPCUTETA K
npocheccrmoHanbHOM nedaTenbHOCTH 6e3
LOMONHUTENBHbBIX 3aHATWIA NO COOTBETCTBYHIOLWEN
LNCLUMMNINHE.

CemecTp 3

TekyLLUA KOHTPONb

KoHTponbHas |[paBunbHO BbINONHEHDI |[paBunbHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI

pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HanNoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 1
MpoaeMoHcTpupoBaH  [3anaHui. MpucytcTaytoT MpoaemMoHcTpuposaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. HeyoOBNEeTBOPUTENbHbIN
BNageHns MatepuanoMm. (HesHauynTenbHble MNpooeMOoHCTpMpOBaH  |ypoBEHb BNageHns
MposBneHsl ownbKm. YOOBNETBOPUTENbHBIA  [Matepuanom.
NpeBoCXoAHbIE MponeMoHCTPMPOBaH  ypoBEHb BNageHUs MposBneHs
CnocobHOCTM XOpOLWWniA ypOBEHb mMarepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnageHus matepmanoM. |[posiBneHbl HU3Kme cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHoCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO

MPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHuiA.
YMEHMS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHWUA.
KOHKPETHbIX 3a0aHui.

Nab6opatopHble |ObopynoBaHue u O6opynosaHue 1 Ob6opynosaHue u O6opynosaHue n

paboTbl METOAbl MICNOMb30BaHbI (METOAb! NCMOMb30BaHbI [METOAbI HACTUYHO METOibl UCMONb30BaHbI 2
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCNONb30BaHbI HenpaBWibHO.
npesocxoaHas MposiBneHa xopowas  [npasunsHo. MNposeneHa |[MposisneHa
TeopeTumyeckas TeopeTnyeckas YyIOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NnoAroToBKa. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKU  |NOArOTOBKA. MOAroToBKa.

W YMEHMS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoaMMble HABbIKY
OCBO€EHbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO N YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHbI. PesynbTart PeaynbTtat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboThl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4aCTMYHO He COOTBETCTBYET €€
Lensm. Lensm. COOTBETCTBYET €€ LensM.

uensM.

TecTnposaHue [(86% npasBuibHbIX Ot 71% 80 85 % Ot 56% 00 70% 55% npaBusbHbIX
otBeTOB 1 Honee. npaBu/bHbIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEe. 3
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

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

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

CemecTtp 2

TekyLwWUin KOHTPONb

1. KoHTponbHas pabota

Tembl 1,2, 3, 4

MpvMep 3apaHns ons NPOBELEHUS| KOHTPONbHOW PaboThbl MO NPAKTUYECKM 3AHSATUSIM:

1. K HATK nogseweH rpy3 maccom 1 kr. HanTn HaTaXeHne HUTW, eCnnv HUTb C FPY30M OMycKaTb C yckopeHuem 5 m/c.

2. YeMy paBeH MOMEHT UHepuun cTepXHs maccor 10 Kr n anvHon 3Mm, Bpallarowerocst OTHOCUTENbHO OCH,
nepneHanKynspHON CTEPXHIO Y PACNONOXEHHOW Ha PACCTOSHUM 2 M OT OOHOMO U3 KOHLIOB CTEPXHSA? CTepXeHb
pacnonoxXxeH ropusoHTasbHo.

3. MaxoBuk B B1OE AMCKA HAa4YMHAET BpawaTtbCs € yrnoBbiM yckopeHmeMm 0,5 pan/c2 n yepes 20 ¢ ero KnHetnyeckas
3Heprusi ctaHoBuTCS paBHoi 500 [x. Kakoi MOMEHT nMnyfnbca oH npuobpeTaeT yepes 15 MyH nocne Havana
OBUXeHNA?

4. B BaKkyyMe HanpsiXeHHOCTb 9NEeKTPO-CTATUYECKOro Nosns, BON13n 3apsixx€HHO NAOCKOCTM C MOBEPXHOCTHOM
NNOTHOCTbIO 0= 4. HKn/M2 paBHa??. kB/m

5. Ecnu wap pagnycom r= 5.M umeet 3apan Q=7HKn n HaxoouTcs B BO3AyXe, TO NOTEHLUMAN ero NOBEPXHOCTM paBeH ?7B

6. Ban B Buae cnnowHoro umnmHapa maccoi mi1=10 Kr HacaXeH Ha ropM3oHTaNbHY0 OCb. Ha UMANMHAP HAMOTaH WHYp, K
cBOBOIHOMY KOHLY KOTOPOro noggelieHa rmps maccoit m2=2 kr. C kakum yckopeHunem a ByneT onyckatbes rmpsi, ECnu ee
npenocTaBnTb camoin cebe?

7. V13 npyxuHHoro nuctoneta 6bin Npov3BeAeH BbICTPEN BePTUKanbHO BBepx. OnpenennTb BbICOTY h, Ha

KOTOpYIO NoJHMMaeTcs nyns Maccoin m=20 r, ecnu npyXunHa xecTtkocTbto k=196 H/M bbina cxarta nepef BbICTPE/OM Ha
x=10 cM. Maccoii npyXuHbl npeHebpeyb.

8. Paketa yctaHoBneHa Ha NoBepxHOCTU 3eMnn Ons 3anycka B BepTuKanbHOM HanpasneHuu. Mpu kakon

MUHUManNbHOM CKOPOCTM V1, COOBLLEHHON pakeTe Npu 3anycke, OHa YOANUTCS OT NMOBEPXHOCTY HAa PACCTOSHWE, PaBHOE
paonycy 3emnu (R=6,37*106 m)? Crnnamn, KpoMe Cuibl FPaBUTaLMOHHOrO B3aUMOAENCTBMS pakeThl 1 3emnu,
npeHebpeyb.

9. Konba BmMecTumocTbio V=300 cM2, 3akpbiTasi NPpo6KOl C KpaHOM, COLEPXMT Pa3pexeHHblid Bo3ayx. [ns

am PAEKTPOHHBH
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N3MepeHnsi [aBneHus B Konbe ropnbiwko Konbbl NOrpy3nnv B BOAY Ha HE3HAYUTENBHYIO FyBVHY U OTKPbINW KPaH, B
pesynbTate Yero B konby Bowna Boaa maccoii m=292 r. Onpenennts NepBOHa4anbHOE AaBneHne p B konbe, ecnm
aTMocgoepHoe gasneHme p0=100 kla.

10. Knucnopon 3aHumaeT ob6bem V1=1 M3 1 Haxonutcs noa aasneHvem p1=200 klMa. a3 Harpenu cHavana npu
NOCTOSIHHOM JaBneHun 0o obbema V2=3 M3, a 3aTeM npu NOCTOSIHHOM 06beMe A0 fasneHus p2=500 klMa. MocTpouTtsb
rpadovk npouecca v Hantu: 1) nameHeHne AU BHYTpeEHHeR sHeprumn rasa; 2) CoBeplIeHHyo UM paboTy A; 3) KONMYECTBO
Tennotbl Q, NnepenaHHoe rasy.

2. TectupoBaHue

Tembl 1,2, 3, 4

Tembl 1,2, 3, 4

1. lMonoxeHne maTepuanbHON TOYKM B 4EKAPTOBbLIX KOOPAMHATAX 3a4aHO YpaBHEHNEM

r = 4 ex+2t ey+ 2t2 ez (M) . YpaBHeHMe TpaekTopun Tena B umeeT Bna?.

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 OKpPyXHocTu paanyca R= 800 cm ¢ Bo3pacTatowen ckopocTbto V= 2t M/c MNonHoe
yCKOpEeHMe TOYKM Yepes 2 ceKyHabl OT Hayana ABUXEHUS YUCNEHHO 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 YrioBON CKOPOCTLIO W = 4 paf/C No OKPY>XHOCTW paguyca 5cm nmeert yrnosoe
yckopeHue?

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

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

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

5. MatepumanbHas Touka (Teno Maccoi 2Kr) ABUXETCS MO OKPYXHOCTU paauyca R= 16 CM ¢ Bo3pacTaioLlert CKOPOCTbo
V= 2t M/c HopmanbHas coctasnsiowas cunbl 4eACTBYOWEN Ha Teno Yeped 3.CekyHObl OT Havana ABUXEHUS YACTEHHO
paBHa?

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

6. Ecnn koadbpuumeHT TpeHns u=0.3, To Ha Teno Maccor m = 5kr, ABUXyLLeecs No HakNoHHOW NnockocTn nog yrnom 300
K TOPW3OHTY OENCTBYET Cuna TpeHns pasHas ?

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

7. KoopanHaTtbl LeHTpa Macc CUCTEMbI YacTuL ¢ Maccamm m1 = 3 kr m2 = 6 kr, n306pakxeHHOR Ha pPUCYyHKEe PaBHbI
BAPVAHTbBI OTBETOB: 1) 3 2)4 3) 5 4) 6 5) 2,67 6) 3,33

8. Nmeem Heckonbko Ten 1,2,3,4, HAXOOSWNXCS HA Pa3HOW BbicOTe OT MOBEPXHOCTM 3emnun. Kakue Tena umetot
OOWHAKOBYIO NOTEHLMANbHYO SHEePru?

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

9. Ecnun noTeHumanbHas sHeprus Tena Ha BblcoTe 5 MeTpoB OT 3emnu pasHa 601X, TO Benu4nHa cusbl TSXeECTH,
[eicTeylolwen Ha Teno pasHa?

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

10. Ban paguycom 5 cm, maccoiid0. kr BpawaeTtcs BOKpyr cBoew ocu. Ecnu cyMmapHbIi MOMEHT BHELIHMX CUN paBeH
4yMCcneHHo 2 HM ,TO yrnoBoe yCKOpeHne Bana paBHO?.

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

11. lBa MmaneHbkux wapa maccamm mi1 =5 r n m2= 55 r 3akpenneHbl Ha TOHKOM HEBECO-

MOM CTepXHe OanmHon 40 cM. MOMEHT nHepuumn cuctemsl oTHOCUTENLHO ocn OO’ paBeH?

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

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

nocTynaTenbHOro ABUXEHUS LEHTPa Mace K KWHETUYECKON SHEPrmn BpalLeHUsl pasHO?.

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

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

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

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

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

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

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

16. Ecnm Teno maccoii 200 r coBepluaeT konebaHusi B yCTaHOBUBILEMCS peXuMe Mo 3aKoHy x=2cos(30t+n/4); (M) To
yacrtoTa konebaHuii CUCTeMbl paBHa?

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

17. Ecnu nctoynmk konebanwuii ¢ nepronom 0.005 ¢ BbI3biBaET B BOAE 3BYKOBYHO BO/HY C AMMHOWM BONHbI 7.175 M, TO
CKOPOCTb 3ByKa B BOAE paBHa?

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

18. Ecnn yacTtoTa konebaHwmin pasHa 100 Iy, To ¢pa3oBasi CKOPOCTb BOMHbI Bnm3ka K?

BAPVAHTbI OTBETOB:1)100 m/c 2)150 m/c 4)250 m/c 5)300 m/c
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19. YpaBHeHVe Nnockoi BONHbI B cpeae 6e3 3atyxaHnsi UMeeT BUL!

&(X,1)=8 cos(0.5t -1x )cm. BonHoBOE Yncno pasHo

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

20. doToOHHAsA pakeTa ABUXETCS OTHOCUTENBHO 3eMIM CO CKOPOCTbIO YncneHHo pasHoi 0.5C . Xon BpemMeHu B pakete ¢
TOYKM 3peHMsi 3eMHOro HabnopaTens samennutcs B .. pas? (C -ckopocTb cBeTa)

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

21. Ecnn B 210 r BewecTsa coaepxmTcs 6 Monew, To MonspHas Macca BelecTtsa pasHa??

BAPUAHTbBI 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

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

23. 1na1.2 moner naeanbHOro raza cornacHo rpaduky, npeactaBneHHOMY Ha PUCYHKe, MPSMO €3. COOTBETCTBYET
haBneHue.

BAPVAHTbI OTBETOB: 1) 16,62x105 lNa 2) 12,46x105 lNMa 3) 9,35x105 lNa 4) 6,23x105 Na 5) 8,31x105 NMa
24. Mpu HopManbHbIX ycnoBusix 3 mons O2 3aHUMatoT 06 beM paBHbIn?.
BAPVAHTbI OTBETOB: 1)11,2n 2) 22,4n 3) 67,2n 4) 67,2n 5) 89,6n

25. NameHeHune Temnepatypbl Ha 50K rasa renns maccoi 4r U3MEHSeT ero BHyTPEHHIOW SHEPruio Ha... (ra3 cuntaTb
naoeanbHbIM)

BAPVAHTbI OTBETOB:1) 24,93 [lx 2) 2077,5 Ix 3)12 46,5 Ix 4)1038,75 I 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 IOx 2)3324 Ix 3)4986 Ix

4)7479 Ox 5) 9972 Ox

27. Ecnn monsipHas TennoemMkocTb aszoTa pasHa 20.775 Ox/monbK, TO ero yaenbHas TennoeMKocTb pasHa?
BAPVAHTbI OTBETOB: 1) 10,39 kOx/(kr K) 2)0,74 kOx/(kr K)

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

28. Ecnu cpepHsasa kBagpaTnyHas ckopocTb Monekyn npu temnepatype T =300 K pasHa 483 m/c, To aT10T ras?..
BAPVAHTbI OTBETOB: 1) Bogopog 2) kucnopog 3) aproH4) yrnekucnbiii ras 5) renvi

29. CpenHsis onnHa ceobonHoro npobera Mmonekyn aproHa npu P=1.05x105 Ma n T = 300 K paBHa? (3doheKTUBHbIA
Ovametp monekyn cM. [NpunoxeHue).

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

30. Ecnu 8.Moneli rasa pacumpsoTcs n3otepmmnyeckn ot o6bema V1 = 2 n o o6bema V2 = 5.4 n, 70 NprpoCT SHTponum
CUCTEMbI paBeH?..

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

3auer

Bonpochl k 3a4eTy:

OCHOBbI KUHEMATKKMN.

1. TpaekTtopus. Nepemewerne.CkopocTb. CKOPOCTb B 1EKAPTOBOM CUCTEME KOOPAMHAT.

2.CkopocTb. CKOpOCTb B MONSPHON CMCTEME KOOpANHAT.

3.CkopocTb. CpenHsas ckopocTb. MNpoiaeHHbI NyThb.

4.YckopeHue. YCKopeHne B [EKAPTOBON CUCTEME KOOPAMHAT.

5.YckopeHue. YCKopeHne B CUCTEME KOOPAMHAT, CBA3aHHOMN C ABMXYILENCS TOUKOWA.

6.Yron nosopota. Yrnoeas ckopocTtb. CBA3b NMHERHOW 1 YrNOBOW CKOPOCTMW. YIN0OBOE YCKOPe-Hue.
OCHOBbI MHAMUKW.

7.JnHamurka matepranbHoi To4kn. 3akoHbl HbloToHa.

8.[uHammka TBepgoro tena. LleHTp macc.

9.3aKk0oH OBMXEHMS LieHTpa Macc.

3aKOHbl COXpaHEHUS B MEXaHUKE.

10. PaboTa B MEXaHMKe.

11.KnHeTnyeckas n noteHumnanbHas sHepruu.

MexaHuka TBEpOOro Tena.

12.0CHOBHOE ypaBHEHNE AMHAMUKY BpaLWaTeNbHOro ABUXEHWS TBEPAOro Tena OTHOCUTENbHO HEMOABMXHON TOYKM .
13.0CHOBHOE YpaBHEHWE OMHAMUKY BpalWaTeNbHOro ABUXEHWS TBEPAOro Tena OTHOCUTENBHO HEMOABMXHOMN OCU.
14.MOMEHT cunbl, MOMEHT UMNYyNbca, MOMEHT nHepunn. KnHetnyeckas sHeprms spaliarowerocs Tena.
15.3aK0Hbl COXpaHeHNs (MMNynbca, SHEPrum, MOMEHTa UMMy NbCca).

PenatmBmcrckas mexaHuka.

16. MNMpeobpasosaHus koopauHat Manunes. MpuHumMn oTHocuTenbHOCTU Manunes

17.Moctynatel SiHwTeHa. MNpeobpazosaHus koopamHat JlopeHua.

18.[11MHa 1 NPOMEXYTOK BPEMEHW B PENATUBUCTCKON MEXaHMKE.

19.MoHSATNE OOHOBPEMEHHOCTMN B PENSATUBUCTCKON MEXAHNKE.

20.PensatnBncTCKMiA 3aKOH CNOXEHNS CKOPOCTEN.

KETPOHHBH
B_EPCHTET

DAE
Crpaxuua 11 na 22. Bl YHH
ARl i OF ALK O AHATVTAHECKAR CHICTEMA Kby



Mporpamma ancumnnuHbl "dusmka”; 23.03.02 "HaseMHble TPaHCMOPTHO-TEXHONOrMYECKMe KOMMIeKehl".

21.0OCHOBbI PENATUBNCTCKON AUHAMUKM.

22.B3anMocBs3b Macchbl Y SHEPrUK B PENSTUBUCTCKON MEXaHUKeE.
MexaHunuyeckne konebaHusi.

23.CBoboaHble rapMoHMyeckme konebaHus

24.3atyxanlme mexaHn4eckne konebaHums

25. BblHy>X1eHHble MexaHu4Yeckne konebaHums

MexaHnyeckue BOMHbI.

26. [MpononbHble 1 NonepeyHble BOMHbI

27.YpaBHeHVe BOSHbI.

28.Ma3oBas cKOPOCTb BOMHbI

29 BHepruns BOMHbI.

Cros4me BOMHbI.

MKT npoeanbHoro rasa.

30.CTaTncTuyeckunii 1 TepMOAUHAMMYECKMNIA METOOBI NCCNEA0BAHMS.
31.0OCHOBHOE ypaBHEHWE MONEKYNSAPHO-KUHETNYECKOW Teopun (BbiBOA).
32.CpenHekBagpaTnyHas CKOpPoCTb. PU3nYecKnii CMbICA TEPMOAMHAMNYECKON TemMnepartypsbil.

33.4ucno creneHein ceoboabl MOnekyn. 3aKOH paBHOMEPHOro pacnpeaeneHns aHeprum no Yicnam cteneHei ceobobl
MONEKYy.

34.3aKkoH pacnpeneneHns MONeKyn no CKOpPocTsM (pacnpeneneHne Makceenna).

35..PacnpeneneHune BonbuMaHa. BapomeTpuyeckas goopmyna.

OcHOBbI TEPMOANHAMYKM.

36.BHyTpeHHsIs aHeprus. TennoTa n pabota B TepMOAMHAMMKE.

37.MNepBoe Ha4ano TepMOAMHAMUKM U ero MPUMEHEHNE K U30XOPUYECKOMY NpoLeccy.

38lepBoe Ha4Yano TepMOANHAMUKI 1 Er0 MPUMEHEHNE K n306apryeckomy npoueccy. Pusnye-ckuin CMbICH
YHUBEpPCanbHON ra3oBON MOCTOSHHO.

39.MNepBoe Ha4ano TepMOAMHAMUKM U €ro NPUMEHEHUE K M30TEPMUYECKOMY NPOLIECCY.
40.MepBoe Ha4Yano TepMoanHaMUKK U ero NpUMeHeHne K aanabaTnyeckomy npoLeccy.
41.9hpekTrBHBIN onameTp. CpenHsas anuHa ceobonHoro npobera monekyn. Bpems penakcaumm.
42.5BneHve onddoyaun. 3akoH duika.

43.51BneHve TennonpoBoaHOCTU. 3akoH Pypbe.

44 5BneHne BHYTPEHHEro TPEHns.

45 .Kpyrosblie npouecchl. K.I1.[. TennoBon n xonoannbHOR MawWnHbI.

46.Uwnkn Kapno. K.I. 0. unkna KapHo (BbiBOg).

47.Mepsas n BTOpas teopema KapHo. TepMoanHammuyeckas wkana remneparyp.
48.MNpuBeneHHas Tennota. YpasHeHue Knaysuyca.

49.0HTponus. CBolcTBa 3HTPOMMM.

50.9HTpoNMS noeanbHOro rasa.

51.BTopoe Hayano TepMoanHaMumKm.

52.CTaTncTnyecknii CMbIC BTOPOro Havana TepMOaMHAMUKN.

53.YpaBHeHune BaH-gep-Baanbca. [Nonpaskn Bax-gep-Baansca.

OnekTpmnyeckoe rnone B BakyyMme.

54. On. ctaTnyeckoe none B Bakyyme. 3aKOH coxpaHeHus an. 3apsaga. 3akoH KynoHa. HanpsixxeHHoCTb an. nons.
MpyHUMN cynepno3nuun nonei.

55 MoteHuunan an. ctatnydeckoro nons. CeA3b HANPSXEHHOCTM U NOTEHUMana an. cTaTm4eckoro nons.
56.9nekTpuyecknii gmnonb. Pacyet an. nonsa ounons.

57. CnnoBble nuHWMK 3n. nons. MOTOK BEKTOpa HANPSXXEHHOCTU 311. MONS.

58.Teopema OcTporpanckoro-laycca u ee NpUMeHeHNEe K BbIYMCIEHWIO HAMPSIXXEHHOCTY MoNst 0T 6ECKOHEYHO
04HOPOAHO3aPSKEHHOW NAOCKOCTW.

59. Teopema OcTporpaackoro-laycca u ee NpuMeHeHNe K BbIYUCIEHUIO HAMPSXXEHHOCTW NoNst 0T BECKOHEYHOW HUTW.
60.Teopema OcTporpanckoro-laycca n ee NnpUMEHEHNE K BbIYUCNIEHNIO HANPSXEHHOCTY NONS METANNNYECKON Capepbl.
OnekTpunyeckoe Nnosne B BELLECTBE.

61. On. none B onanekTpukax. MNMongpHbie 1 HENONAPHbIE MONEKY b, 9. AUMOMb BO BHEWHEM OOHOPOLHOM 311. NOfe.
62. MNonapusaumsa onanekTPUKOB: OPUEHTAUMOHHAsA 1 gedpopmaumnoHHas. BekTop nonapusaumu. Ceasb Mexay
NMOBEPXHOCTHOM MNOTHOCTBIO CBA3AHHbIX 3apS40B 11 BEKTOPOM MONsapmu3auun.

63. Hal'lp;l)KSHHOCTb 3/1. NONA B OAN3NEKTPUKE. TeopeMa Faycca ONsa 9. NoNs B AN3NEKTpUKe. ,D,I/ISJ'IeKTpI/ILIeCKaSI
NPOHNLAEMOCTb N ee cp|/|3v|quK|/||7| CMbIC/.

3.MpoBOAHMKM B 9NEKTPOCTATUYECKOM None

64.MpoBonHWKM B an. none. PacnpenenexHne 3apsn0s B NPOBOAHMKAX (BHYTPU NPOBOOHMKA MU HA €r0 MOBEPXHOCTH).
65.CBS13b MEXOY HANPSXXEHHOCTLIO 3. MONS Y MOBEPXHOCTN MPOBOAHMKA U MOBEPXHOCTHOM NIOTHOCTBIO 3apAL0B.
66. OnekTpPoeMKoCcTb NPoBoAHNKOB. KoHaeHcaTopbl. CoeanHeHMe KOHOEHCaToOpOoB.

67.9Heprus an. nonsl. SHepPrns CUCTEMbl HENOABUXHbBIX TOYEYHbIX 3aPSO0B.
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68. OHeprus an. nons. SHeprus 3apsXKEeHHOro NPoOBOAHKKA.

4.T10CTOAAHHBIA 3N1EKTPUYECKUIA TOK.

69. IOCTOSHHBIV 9M1. TOK, €ro XapakTEPUCTUKN 1 YCNIOBUS CYLLECTBOBAHMS.

70. MocTosiHHBIV 3. TOK. 3akoH Oma ans uenw.

71. MNocTosHHbIN an. Tok. 3akoH Oma B andpcpepeHumnansHom opme.

72. ONeKTpOonpoBOAHOCTL METANNOB. DKCNEPUMEHTANbHOE 00KA3aTENbCTBO 3NEKTPOHHON NpMpoabl TOKa B MeTannax.
73. Knaccuyeckas Teopus anekTponpoBogHoCcT Metannos. BeiBog 3akoHoB Oma 1 BuoemaHa-®paHua na anekTpoHHON
Teopuu.

74. Tpy4HOCTM KNaccu4eckon Teopun NpoBoaMMOCTH.

Cemectp 3

TeKyLwUin KOHTPONb

1. KoHTponbHas pabora

Tembl 5,6,7,8,9, 10

MpvMep 3a0aHnst 4Ns NPOBEAEHUSI KOHTPOMBbHOM paboThl MO NPAKTUYECKUM 3aHSTUAM:

1. MarHutHoe none ¢ nHaykunen B=10-2Tn HanpasneHo nog yrnom600 K MOBEPXHOCTW NAOWAAKN B BUAE Tpaneumm ¢
ocHosaHusimn 10 cM 1 20 cm u BeicoTon 8 cM. Onpegenntb NOTOK BekTopa B yepes aTy nnowaaky.

2. Mnockas warba TonwmHoii h, nmetowwas BHyTpeHHWn paanyc R1 n BHewHniA R2, HeceT paBHOMEPHO pacnpeneneHHbIi
no oboemy 3apsn Q. Yemy paBeH MarHUTHbIi MOMEHT 3TOM Waibbl, eCnv OHA BpallaeTcsl OTHOCUTENBHO OCH,
nepneHA4nKynspHOM ee NNOCKOCTM M NPOXoasLen Yepes LeHTp Macce, ¢ Yactoton n? R1=10cm;R2=20cm;Q=2"10-4Kn;
n=5c-1.

3. MpOTOH, yCKOPEHHbIV pasHoCTbo noTeHuunanos 0,8kB, Bnetas B 04HOPOLHOE MarHUTHOE none ¢ uHaykuuen 0,1Tn,
OBUXETCS No OKpyXHocTn. Onpenenntb paanyc aTON OKPYXHOCTH.

4. Topoua NpsMOYronbHOro ceveHunst cogepxumt 1500 BUTKOB. HapyXHbiii guameTp topouaa paseH 20 CM, BHYTPEHHUI -
10 cm. OnpenenvTb MarHUTHBIA NOTOK B TOPOUAE, ECNU CMna Toka, npoTekatoulero B 06mMoTke pasHa 20 A.
MNpsIMOYronbHMK Ce4eHUst UMeeT CTOPOHbI 4CM 1 5 cM.(Y4eCcTb HEOOHOPOLHOCTb MONS B TOpOMAE).

5. MOTOK MarHUTHOM MHAYKLMK Yepes nnowanb NonepeyHoro cevyeHust coneHomaa paseH ®=5mkB6. dnnHa coneHonpa
[=25 c™m. Onpenenntb MarHUTHLIA MOMEHT PM 3TOrO CoNeHoMnaa.

6. Tpn oonHakoBbIx monoxutensHbix 3apsaa Q1=Q2=Q3=1 HKn pacnonoxeHbl No BepWUHAM PaBHOCTOPOHHErO
TpeyronbHuka. Kakoi oTpuuaTenbHblii 3apsa Q4 Hy>XHO MOMECTUTb B LLIEHTPE TPEYroNibHUKa, YTOBbl cuna npuTsXXeHns ¢
€ro CTOPOHbI ypaBHOBECWA CWIbl B3AMMHOMO OTTaNKMBaHUS 3aps 0B, HAXOASIWNXCS B BEPLUNHAX?

7. NonoxuTtenbHble 3apaabl Q1=3 MkKn n Q2=20 HKn HaxogaTcs B BakyyMe Ha pacctosHuu r1=1,5 M gpyr ot gpyra.
Onpenenntb paboty A', KOTOPYIO HAOO COBEPLWMNTb, 4TOBLI CONU3NTL 3apsiibl A0 PACCTOAHUSA r2=1 M.

8. OnekTpuyeckoe none co3gaHo Asyms TodedHbiMM 3apsgamu: Q1=30 HKn n Q2=-10 HKn. PacctosiHue d mexay
3apsigamum pasHo 20 cM. OnpegennTtb HaNPSXXEHHOCTb 3NEKTPUYECKOro Nons B TO4KE, HaxoaswWwencs Ha paccTosHUN
r1=15 cm oT nepsoro 1 Ha paccTosaHUN r2=10 CM OT BTOPOro 3apsL0B.

9. MNMoTeHumomeTp ¢ conpoTtusneHmem R=100 OM noakntoyeH K MctoqHuky toka, SLC & kotoporo pasHa 150 B u
BHyTpeHHee conpoTueneHue r=50 OM. OnpenennTb NokasaHue BonbTMETPA ¢ conpoTneneHnem Re=500 Ow,
COEJIMHEHHOTrO NMPOBOAHUKOM C OLHOW U3 KNIEMM NOTEHLMOMETPA U NOABUXHBLIM KOHTAKTOM C CEPeanHoi 06MoTKM
noteHumometpa. Kakosa pasHOCTb MOTEHLMANOB MEXOY TEMU Xe TOYKaMUn NnoTeHunomeTpa npu OTKMIOYEHHOM
BONbTMETPE?

10. Mo ToHKOMyY npoBoaswemy KonbLy pagnycoMm R=10 cMm TedeT Tok 1=80 A. HainTn MarH1THyio nHaykumio B B Touke A,
paBHOyOaneHHoN OT BCEX TOYeK KosbLa Ha pacctosHue r=20 cM.

11. Ha ToncTyto CTEKNSHHYIO NAACTUHKY, MOKPbITYIO O4EHb TOHKOIM MAEHKOW, NoKasarenb NpenoMneHms n2 Bewectsa
KOTOPOW paBeH 1,4, nagaet HOPMaNbHO NapanienbHbIA My4oK MOHOXpoMaTmyeckoro ceeta (A=0,6 mkm). OTpakeHHbIi
CBET MakcumanbHo ocnabneH Bcnencteve uHtepdepeHummn. Onpenenntb ToNwmHy d nneHKW.

12. Ha wenb wunprHoi a=0,1 MM HOpManbHO NagaeT napannenbHbiii Ny4oK CBeTa 0T MOHOXPOMAaTUYECKOro UCTOYHUKA
(A=0,6 mMkm). OnpenennTb WMPUHY | LEeHTpanbHOro MakcMMyma B AUMPaKLUNOHHON KapTUHE, MPOEeLMpPyeEMON C NOMOLLbIO
NNH3bI, HAXOASWENCA HENOCPELACTBEHHO 3a WeNblo, Ha 3KPaH, OTCTOSWMIA OT NMH3bI HA PaccTosaHUM L=1 m.

13. CteneHb nonspmaaumm P yacTmyHo-nonsapusoBaHHoro ceeta paeHa 0,5. Bo ckonbko pas otnnyaertcs
MakcuMasnbHasi MUHTEHCMBHOCTb CBETa, NMPOMNYCKaeMoro Yepes aHannaartop, 0T MUHUMaNnbHON?

14. C noBepxHOCTM caxu nnowanbio S=2 cM2 npu temnepartype T=400 K 3a spems t=5 MuH nsnyyaercs aHeprns W=83
L. Onpenenutb KO3MPUUNEHT TENNOBOrO N3NYYEHNS € CaXM.

15. [1Ba UCTOYHMKA N3NyYatoT CBET C ASIMHOM BONHbI 375HM 1 750 HM. HalTn OTHOWEHME UMMNYNbCOB (POTOHOB,
n3ny4aembix NEPBbIM N BTOPbIM NCTOYHNKOM.

2. NTabopartopHbie paboTbl
Tembl 5,6,7,8,9
3aHsTue 1. JlabopatopHas pabota €1. N3yyeHne pacnpeneneHnst MarHUTHOrO Mons BAOMb OCU coneHouaa.

3aHsTue 2. [labopatopHas pabota €2. OnpeneneHve ropu3oHTanbHON COCTaBNSIOWER MarHUTHOM UHOYKLMN
MarHuTHoro nons 3emnu.

3ansitne 3. [labopaTtopHas paboTta €3. M3y4eHre 3aTyxatowmx konebaHumi.
3aHaTue 4. NabopaTtopHas pabota €4. M3yyeHne cobCTBEHHbIX konebaHuii CTpyHbI.
3aHaTue 5. NlabopaTtopHas pabota €5. M3ydeHne aucppakumm ceeta.
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3aHsiTue 6. JlabopaTtopHas pabota €6. 3y4eHne 3aKOHOB TEMNNOBOrO U3NyYeHNs.
3aHaTue 7. NlabopaTtopHas pabota €7
3aHsiTue 8. JlabopatopHas paboTa €8. dkcnepumeHTanbHoe NoaTBepXaeHve noctynatos bopa. MayyeHve seneHus

poToappekTa.
3aHaTue 9. llabopatopHas pabota €9. MiamepeHune ckopocTy CBeTa C NOMOLLbIO NA3€PHOr0 CEHCOPa ABUXEHUS .

3. TectupoBaHue

Tembl 5,6,7,9, 10

1. Ecnn B anekTpuyeckoM none 3apsiKeHHOM METaNINYeCKO NNOCKO-CTU (BONM3M HEE) pacnoNoXeHb! ABE OOMHAKOBbIE
nnowankn 1 n 2, a yron a= ?.. rpagycos, TO OTHoweHne notokos PE2 k PE1 pasHO?.

BAPVAHTbI OTBETOB: 1) 0,52) 0,71 3)0,874)15)0

2.CpaBHWTb NOTEHUManbl TO4eK.

BAPUNAHTbI OTBETOB: 1)p1< ¢2 2) @1= 2 3) p1>¢p2 4) ¢1>p3 5) p1<p3

3. Mpwn Hannyumm 3apsnos q1= 2 HKn, g2= 3 HKn, 3= -5 HKn, NOTOK BEKTOpa HANPAXEHHOCTN 31EKTPUYECKOrO MNONs
yepes 3aMKHyTYIO MOBEPXHOCTb B eanHuULax B.m paseH ?

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

4. Ha pvcyHke npencTasneHbl KpyBble ructepesnca ons AByx CerHetoanekTpukos. OctatodHas nonspmsoBaHHOCTb
(vHpykums D B Touke a ) (KospumMTMBHAS Cuna)CerHeTosnekTpuka €7.. (B yCNoBHbIX eAnHMLAX ) paBHa

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

5. MNpwn paspsoke KoHOeHcaTopa, 3apSXEHHOro 4o pasHocTy noteHuma-nos U= ?.. B, nmetowero 3apsag Q= . mkKn,
BblAenseTcs aHeprus ??..

BAPUVAHTbBI OTBETOB:1)200mk Ox 2) 360mk X 3) 490mMKk X 4) 640Mk[1x 5) 900mk [ x

6. Ha pucyHke naHa 3aBUCMMOCTb CUSbl TOKa OT HanpsxeHus. MowHocTb, Bolaensiemast Ha conpotusneHum npy U = 10 B
paBsHa:

BAPVAHTbI OTBETOB:1)0,4BT 2) 1,2 BT 3) 1,75 Bt 4) 2,4 BT 5) 3,15B1

7. CornacHo knaccu4eckoli Teopun anekKTPonpPOBOAHOCT METaNoB YACN0 CBOBOAHbIX aNEeKTPOHOB B 1 cM3 cBUHLA
paBHoO ?..

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

8.[lBa 6eckoHEYHO ONMHHBLIX NPOBOLHMKA (puc) ¢ Tokamm |1= 2= 3. A B Touke C co3aatoT MarHUTHOE Mose C MHOYKUUen
YNCNEHHO B PABHOW ..

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

9.[1Ba napannenbHbIX TOHKUX NPOBOAHMKA C ToKamu [1=2. A n 12= 3 A gnuHoi L= 10.cM B BakyyMe Ha paccTosHuu I= 2
CM Opyr OT Apyra B3avMOAENCTBYIOT C CUSIOA?

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

10. Ecnu npoToH co ckopocTbio V= 200M/Cc BNeTaeT B MarHMTHOE none ¢ nHaykunen B= 4.Tn, nepneHankynspHo
MarHMTHOMY MO0, TO PaanyC KPMBU3HbI €r0 TPAeKToOpun paBeH ?

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

11.Ecnn makpoTtoku 11=2 A, 12= 3 A, n MuKpoTOK I13= 4 A, co3aatoT MarHUTHOW none, TO UMPKynauus sektopa
HanpPsaXeHHOCTU MarHUTHOrO MO MO 3aMKHY-TOMY KOHTYpY L (puc.) pasHa ?.

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

12.B koHaeHcaTope emkocTbio C= 10nd npum paspsaake Yepes conpotmeneHne R= 2. OM 3apag ymeHblNTCS 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 ¢

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

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

14 Ecnu B konebatenbHOM KOHTYpe 3apsg Ha obknagkax KoHaeHcaTopa U3MeHslieTcsl No 3akoHy: g=13,5 exp(-3 t ) cos(16t
+ 1/4) (Kn), T0 BOBPOTHOCTb KOHTYpa 6nmaka K?.

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

15. Ecnu B HekoTOpOIi cpefe naHO BONHOBOE YpaBHEHMe, TO nokasartenb NpenomMieHns sewecTsa paseH?

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

Ok3ameH

Bonpochbl k ak3ameHy:

5.MarHnTHOe none B BaKyyme.

1. MarHuTHOoe none B BakyyMe. 3akoH brno-Casapa-/lannaca v ero npumeHeHne ons pacyera MarHuTHOro nonst NPsIMoro
TOKA.

2. 3akoH Bbuo-Casapa-Jlannaca v ero npyMeHeHve ons pacyera MarHUTHOrO Nons B LEHTPE KPYroBoro Toka.

3. MarHnTHOe none ABuXylierocs 3apsaa.

4. 3akoH Amnepa. [leiicTBne MarHNTHOro NONs Ha ABUXYIMACS 3apSL.

5. [BUXeHne 3apsXXeHHbIX 4acTuL, B MarHUTHOM rone.

6. Yckoputenu 3apsiXeHHbIx yacTuu. LInknoTpoH.
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7. OdhpexT Xonna.

8. 3akoH NONHOro ToKa AN MarHWTHOrO MONs B Bakyyme.

9. MarHuTHOEe none coneHouga n Toponaa.

10. PaboTa no nepeMeLleHnto NPOBOLHMKA U KOHTYPa C TOKOM B MArHUTHOM Mofe.
6.MarHnTHoe none B BeElWeECTBE.

11. MarHntHoe none B BewecTse. MarHUTHble MOMEHTbLI aTOMOB 1 311EKTPOHOB.

12. llna n napa marHeTun3am.

13. HamarHn4eHHocTb. MarHutHoe none B BelecCTBe.

14. 3aKOH NONHOro ToKa AN MarHUTHOrO Nons B BEWECTBE.

15. ®eppomarHeTuku, Nx CBOMCTBA 1 KX Npupoaa.

7.0OCHOBbI TEOPUWN 3NEKTPOMArHUTHOIO MONS.

16. OnekTpoMarHnTHas nHaykuus. Onbitel @apages. Mpasuno JleHua.

17. OnekTpoMarHnTHaa nHaykuus. Beisog 30C vHOYKUMM U3 3NEKTPOHHON TEOPUU N M3 3aKOHA COXPaHEHNS SHEPruu.
18. IHpyKTMBHOCTb KOHTYpa. CamomHaykuns. BaammHas uHaykums.

19. DHeprmsa MarHMTHOro nonsl.

20. Buxpesoe anekTpunyeckoe none.

21. Tok cmelleHms.

22. YpasHeHue Makcsenna n nx aHanms

8.9nekTpoMarHuTHble konebaHus.

23. OnekTpuyeckuii konebatenbHblil KOHTYP. CBOOOOHbIE 9NEKTPOMArHUTHbIE KonebaHus.
24. 9nekTpunyeckuii konebatenbHblil KOHTYP. CBOBOLHbIE 3aTyXalowWme 3NeKTPOMarHUTHbIe konebaHus.
25. OnekTpunyeckmin konebatenbHblA KOHTYP. BbiHYXAEHHbIE aNeKTPOMarHUTHbIE KonebaHus.
9.9neKTpoMarHMTHbIE BOJHbI.

26. CBolicTBa 9MEKTPOMArHUTHbIX CBOMNCTB

27. DHeprus aneKTpoMarHUTHbIX BOSH.

28. VI3ny4eHune anekTpnyeckoro gunons.

29. llkana anekTpOMarHUTHbIX BOMH.

NuTepdepeHuns ceeta.

30 PacnpocTtpaHeHune cBeTa Yepes rpaHuuy AByX CPeL.
31UHTEepdepeHuns caeTa.

32. KorepeHTHOCTb U MOHOXPOMATUYHOCTb.

33. Ycnosue nHTepdepeHUNOHHOr0 MakcumMymMa 1 MMHUMyMa.
34.NHTepdepeHuus ceeTa. PacyeTt nHTepdepeHLNOHHON KapTuHbI OT ABYX NCTOYHUKOB.
35.NHTepdepeHLns cBeTa B TOHKUX NIEHKax.

Oudppakumsa ceeta.

36. Ondppakums ceeta. MNpuHumn MNoireHca-PpeHens.

37. Meton 30H ®peHens.

38.Andbpakuns dpeHens Ha KPyrnomM OTBEPCTUN.
39.dundppakuuns dpeHens Ha KPYrioMm gucke..

40.dundppakuns dpayHrodepa Ha AndpakLMOHHON peweTke.
41. Oundopakumsa Ha NpoCcTpaHCTBEHHOW peleTke. dopmyna
Bynbha- Bparra

MNMonspusauns n gucnepcms ceeta.

42 lncnepcuns ceeta. DNeKTpoHHAs Teopus gucnepcumn ceeta.
43. lNongapusauns ceeTa.

44.CteneHb nonapmaaumu.

45. 3akoH Manioca.

4617.BonHoe nyyenpenomneHune. VIckycctBeHHas ontudeckas aHm3oTpornums.
Tennosoe nanyyexue.

47. Tennosoe uany4eHve n ero xapaktepmctnkn. 3akoH Kupxroda.
48.3akoH CtetpaHa-bonbumaHa. 3akoH cmeweHns BuHa.
49.'vnoteasa lNnaHka. ®opmyna MNnaHka.

doToadpdpekT. dhdekT KomntoHa. [laBneHue cBeTa.
50.PoToadhhekT.3akoHbl PoTOadEKTA.

51.YpaBHeHune DiiHwTelHa ons BHeWwHero ooToadodekTa.
52..0nbiTol Jlebenesa. [asneHue ceeTa.

53.BonHoBoe 06bsicHeHWE LaBNeHUs cBeTa.

54 KBaHTOBOE 06BACHEHWE OaBNEHNS CBETA.

553dhdhexT KomnToHa.

OCHOBHbIE NONOXEHWS KBAHTOBOWN MEXAHWKM.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 15 us 22. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma ancumnnuHbl "dusmka”; 23.03.02 "HaseMHble TPaHCMOPTHO-TEXHONOrMYECKMe KOMMIeKehl".

56.KopnyckynsapHo-BONHOBON Ayann3m CBOWNCTB BewwecTtsa. Popmyna ge bporing.
57.CooTHoweHne HeonpeneneHHocTen. Cneactems U3 COOTHOLWEHNIA HEONPELENEHHOCTEN.
58.BonHoBas oyHKUNS 1 ee CTAaTUCTUHECKUIA CMBICTT.

59.06uwee ypaBHeHue LLpennHrepa. YpaeHeHue WpeavHrepa ans ctaumoHapHbIX COCTOSIHUIA.
60. MprHUMN NPUYNHHOCTN B KBAHTOBO MEXAHWKE.

61.CeoboaHas yactuua.

62.4actuua B 0QHOMEPHON NPSAMOYronbHOM " NOTEHUManbHoM ame".

63.MpoxoxaeHne YacT1Lbl CKBO3b NMOTEHUMANbHBIA 6apbep. TYHHENbHbIA 3gOEKT.
64.KBaHTOBbIN rapMOHNYECKUA OCUNNNSATOP.

KBaHTOBas Teopus atoma.

65. MOMeHT nmnynbca B KBaHTOBOW MexaHuKe

66.ATom Bogopona. KeaHToBble yncna.

67.0nbiT WTepHa n MNepnaxa. CnvH anekTpoHa. CNMHOBOE KBAHTOBOE YUCHO.

68.MNpyHLUN HEPA3NNYMMOCTU TOXAECTBEHHbBIX YaCTML,.

69.MpuHuun Maynu. PacnpeneneHne anekTpoHOB B aTOME MO0 COCTOSHUSM.

70.CnekTpbl aTOMOB 1 Monekyn. KombrHaLMOHHOEe paccesiHme cBeTa.

OneMeHTbl OM3nKKN TBEPJOro Tena.

71.BblHyx aeHHoe nanyyeHue. MNMpuHuun getanbHoro pasHosecus. dopmyna MNnaHka
72.J1azepbl

73.9neMeHTbl KBAHTOBOW CTaTUCTUKM.

74..PacnpepneneHne anekTpoHOB NPOBOAMMOCTY B METasIe N0 3HePrusM npu abCcontoTHOM Hyne. dHeprust depmu.
BnunsHune Temnepatypbl Ha pacnpeneneHne anekTPoOHOB NPOBOAMMOCTU B METANSIE MO SHEPTUSM.
75.Teopus TennoemkocTen SitHwTelHa , Jebas.

76.3HepreTudeckme 30HbI B KpucTaniax. PacnpeneneHue anekTpoHOB Mo SHEPreTM4eckM 3oHaM. BaneHTHas 30Ha u
30Ha NpoBOAUMOCTU. MeTannbl, AUANEKTPUKUN 1 MONYNPOBOLHUKN.

77.MonynpoBoaHnkn.CobCTBEHHAS U NPUMECHAst MPOBOAUMOCTb MONYNPOBOAHUKOB.
78.PaboTa Bbixoaa. KoHTakTHas pasHOCTb NMOTEHLIMaNOoB.

79.KOHTaKT 3n1eKTPOHHOMO M AbIPOYHOr0 NONYNPOBOAHNKOB (P-N NEPexon) 1 ero BOMbT - aMnepHas xapakTepucTuka.
Anpo aroma.

80.0OCHOBHbIE CBOWCTBA 1 CTPOEHUE Sapa.

81.0Heprus cea3n soep.

82.5nepHble cunbl.

83.PannoakTtnBHOCTb .Brnabl pagnoakTMBHOMO N3Ny4eHuns.

OneMeHTapHble YacTuubl.

84.YpoBeHb aneMeHTapHbIX H4acTul,.

85. dyHOameHTanbHbIE B3aMMOOENCTBUS.

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLleHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa pesaTeNlbHOCTU, XapaKTepu3yHoLLLMX aTanbl hopMUpoBaHUSA KOMMNETEeHLUN

B KDY pericteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHWUIA obyyatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntoroesas
goopma KoHTpons - B 50 6annos.

Ins 3ayéra:

56 6annos 1 6onee - "3a4TeHO".

55 6annoB n MeHee - "He 3a4TeHO".

Iins ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouepnypa oLeHUBaHUA 3HAHUA, YMEHUIA, HABBIKOB U (UNN) onbiTa dtan | Konuyectso
KOHTpOns DesTeNlbHOCTU, XapakTepu3yoLLuX aTtanbl hopMUpPOBaHUSA KOMMETEeHL U 6annos
CemecTp 2

TekyLLUA KOHTPONb

KoHTponbHas |KoHTponbHas paboTta NpPoBOAMTCS B Yackl ayauTopHoi pabotel. Obyyatowmecs
pabota nonyyatoT 3afaHns onsi NPOBEpPKM YCBOEHWS NPoinAeHHOro MaTtepuana. PaboTa
BbINONIHAETCS B NMCbMEHHOM BULE U caaétcst npenogasatento. OueHnBaoTcs
BNafeHne MaTepuanom rno Teme paboTbl, aHANUTUYECKUE CMOCOBHOCTW, BNaaeHmne
MeToLaMu, YMEHWs 1 HaBblKi, HEOOXOAMMbIE [J1sl BbINONHEHUS 3a0aHUi.

—
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
TecTtnposaHue [TecTnpoBaHue NPOXOAUT B MUCbMEHHOW DOPME MK C NCMONb30BaHUEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmiicss nonyyaeT onpenenéHHoe Konm4ecTso 2 40

TECTOBbIX 3a4aHuli. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMOCTHM OT KOonnyecTBa 3ataHuii. OLeHKa BbICTABASIETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

3auert 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMMIMHGI. 50
Ob6y4atowmiics nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNbIOTEPHO
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKN U YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYyaLMA N PELLEHNN NPAKTUYECKNX 3a0aHWA.

Cemectp 3
TekyLLUA KOHTPONb

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yachkl ayantopHoit pabotbl. Obyyatowmecs
paboTa nosnyyaroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS MpoiaeHHoro Mmatepuana. Pabota 1 10
BbINOSIHAETCS B MUCbMEHHOM Buae n coaétcs npenogasartento. OueHnBarTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, YMEHMs U HaBbIKW, HeOOX0OUMbIE A5 BbINOMHEHWS! 3a0aHWIA.

Na6opatopHsble [B ayanTopuu, ocHalWEHHOV COOTBETCTBYOWMM 060pyAoBaHMeM, oby4yatowmecs
paboTbl NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 2 20
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NpUMEHSITb ero Ha NpPakTVKe, yMeHWsl 1 HaBbiKu No paboTe ¢
060pynoBaHEM B COOTBETCTBYIOLWER NpeaMeTHON obnacTu.

TecTuposaHue |TecTMpoBaHMe NPOXOAUT B NMMCbMEHHOR hopme nnm ¢ NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe KONM4ecTBo 3 20
TECTOBbIX 3a4aHWi. Ha BbiNONHEeHVe BblaenseTcs OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OLeHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBwibHO BbINOMHEHHbIX 3a4aHWA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHMS AUCUMMNINHBI. OK3aMeH 50
MPOBOAUTCS B YCTHOM UM NUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
copepxarcsi Bonpochl (3anaHns) no Bcem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCs BnafeHue Matepunanom, ero CUCTeMHoe
OCBOEHUE, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHanuae NpobneMHbIX CUTyaunii U peleHnn NPakTUYecKnx 3aaaHuni.

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUMN/IMHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOoM nuTepatyphl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 00y4alowmnMcs B 0AHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKtoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum buneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6GnbnnoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLMMCS CBOErO NIOTMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA yHUBepcUTeT". Mpr MCNONb30BaHMK NEYaTHBIX M30AHUA BBNNOTEYHBbI
POHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no droC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuL, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMNHY.

MepeyeHb OCHOBHO 1 NONONHUTENBHON Y4eBbHOM NMTepaTtypbl, HEO6XOAUMOI 4N OCBOEHUS AMCUMNANHGLI (MOayNs),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBNEHWIO NPU N3MEHEHWM YCNIOBUIA
noroeopoB KDY ¢ npaBoobnanatensiMu aNeKTPOHHbLIX U34aHWUI U NPU N3MEHEHMX KOMMNEeKToBaHUS ooHaoB Hay4yHoi
onbnuortekn KPY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0AUMbIX ONA
OCBOEHUSI AUCLIMMINHDbI (MOOYNA)

Casenbes W.B. Kypc o0buweii douaviku. B 5-u 1. Tom 3. MonekynsipHas couauka 1 TepMoanHaMuka [Onek-TPoHHbIR pecypc]
: y4ebHoe nocobue / U. B. Casenbes. - CaHkT-INeTepbypr : aHb, 2011. ? 224 c. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706
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Opabosny K. H. durauka [OnektpoHHbIi pecypc] / K. H. Opabosuy, B. A. Makapos. ? Mocksa: ®uamatnut, 2010. ? 539 c.

? ISBN 978-5-9221-0652-8. ? - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

WnbtowoHok A. B. durauka [OnekTpoHHbIl pecypc]: yuebHoe nocobue / A. B. MnbtowoHok, M. B. Actaxos, L. A.
MoH4yapeHko. ? Mockea : MIH®PA-M, 2013. ? 600 c. ? (Beicwee obpaso-BaHue). ? ISBN 978-5-16-006556-4. -
http://znanium.com/go.php?id=397226

9. MeToguueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOOYNS)

Bup, pa6or MeToaouuyeckue peKoMeHaauum
nekummn OcyuwecTBnsieTcsl NPOCNyWNBaHNE 1 KOHCNEKTUPOBaHMNE Nekuuii. HeNnoHATHbIE MOMEHTbI OTMEYaIoTCS
3apaHee.lo OKOHYaHMM NeKkumii 3a8atTCs BONpPOoCh npenogasarento. [loma nponssoantcs
[eTanbHoe N3ydYeHne nekuuii 1 oopMynpoBKa NoCenyowWwmnx BONPOCOB NpernoaaBaTento.
Mpon3BoanTCS U3y4eHre PeKOMEeHIOBAHHOM NTepaTypbl Mo TemMe NeKunii.
npaktudeckme | Metoanyeckne ykasaHus K NPoBeAEHUIO NPaKTUYECKMX 3aHSATUIA Mo donaunke.
3aHATUS 1. Ha nepBoM 3aHsTUM CTydeHTaM npeanaraetcsa nutepartypa u Matepuansl B 9NeKTPOHHOM Buae ONs
nocneayolero NPoBeeHNs NPakTUYECKNX 3aHATUR U CaMOCTOSITENbHOW PaboThbl.
2. Ha nocnepyowmx 3aHATMSAX CTYAEHTbl pellaroT 3aaa4m no npeactaBieHHbIM TeMam.
3. AKTVBHOCTb CTY[E€HTOB MoolpseTcs npernogasartensm 6annamu.
4. CymmapHbIii 6an, KOTOpbI BLICTABNSAETCS CTYOEHTY 3a NpoBeAeHME NPaKTUYECKNX 3aHATU,
cknaabiBaeTcsl U3 6annos, BbICTaBNEHHbIX 3a MOCELIEeHNEe 3aHATUI 1 aKTUBHOE y4YacTue CTyOdeHTOB B
NPOBeAEHNN 3aHATUIA.
MeToanyeckue ykasaHusl K caMoCTOSTeNbHON paboTte CTyaeHToB
1. CTyoeHTbl M3y4aloT MeToanyeckne nocobus, HanMcaHHble NpenoaasaTensaMy Kadgenpbl PU3NKK.
2. CTyOeHTbl U3yyatoT peKoMeHI0BaHHyo nuTepartypy, Kotopas npencrasneHa B 4.10.
nabopaTopHble| MeToanyeckne ykasaHns K BbiNofHeHUo nabopaTopHbix paboT no gusmke.
paboTbl 1. Ha nepBoM 3aHsTVMM CTYOEHTbI pacnpenensiorcs B 6purambl no 2-3 4enoseka 4sisl BbiNofHEHUS
nabopaTtopHbIx paboT, 1 UM onpenensieTcs nepeveHb BbiMoiHAeMbIX paboT M3 NpencTaBneHHOro
Bbiwe (4.2) cnmcka.
2. MNepen BbinonHeHneM nabopaTopHon paboTbl CTYAEHTbI JOMXKHbI U3Yy4nTb METOANYECKUE yKasaHust
K Mony4YeHHbIM fabopaTtopHbiM paboTam 4fisi F[PaMOTHOTO WX BbIMOMHEHMS!
3. HenocpencTeeHHO nepep BbinofHeHMeM nabopaTtopHoit paboTbl CTyAeHTbl MPOXOAST ONpPOC Mo
BbISICHEHUIO CTEMEHW WX MOArOTOBIEHHOCTU K BbIMONHEHUIO TabopaTopHO paboThl C MOCEayoWNM
LLOMYCKOM.
4. B cnyvae gonycka CTyOeHTbl , UCMONb3ys METOANYECKUE yKa3aHUsl, AOMXKHbI BbINOMHUTb
npeLcTaBneHHyo nabopartopHyto paboTy 1 nokasaTtb NPEnoaaBaTento NofyyeHHbIe
3KCMepuMeHTasbHble JaHHbIe.
5. Cnegytowmin aTan - HanncaHne oT4eTa No AaHHoi nabopaTtopHoi paboTe.
6. B nanbHeliweM AaHHbIA OTYET NPEeACTaBMTb NPenonasaTtento U 3aWmnTuTb.
7. B 3aBMCMMOCTM OT 3HAHWUIA CTyeHTa npenogaeaTenb BbicTaBnseT 6ann 3a gaHHyto pabory.
camocTos- | [loma npon3BoauTCs AeTanbHoe M3yvyeHue nekuuin u oopMynnMpoBKka nocneayowmx Bonpocos
TenbHas npenonasatento. [MponsBoaNTCS N3ydeHne PeKoMeHI0BaHHON NTepaTypbl Mo TemMe NeKLUnii.
paboTa MNayyatoTcs mononHuTensHble pasaenbl ovankiu, pekoMmeHayemble npenonasarenem. MNposoautcs
aHanm3 nsyd4aeMblx PU3NYECKNX 3aKOHOB. POPMYNMPYIOTCS BOMPOCHI. 3aaaBaemMble Ha NeKLUsX.
KOHTponbHas | Mponseoautcs NoAroToBKa K HamnMcaHuio KOHTPOMbHOM paboTol. [ponssoanTcs oetanbHoe nsyyeHue
pabota NeKuniA 1 hopMyNMpPOoBKa Nocnenyowwmx BONPocoB npenonasartento. [ponssoanTcsl syHeHne
PEKOMEHO0BaHHON MTepaTypbl MO TEMe Nekuuii. Mdy4aloTcst 4oNonHMTENbHble pasaenbl (On3nku,
pekoMeHayeMble npenogaeateneM. MNpoBoanTCs aHaNN3 N3y4aeMbix PUINYECKNX 3aKOHOB.
TecTupoBaHue | TecTMpoBaHMe NPOXoanT B NMCbMEHHON DOPME UK C UCMONb30BaHNEM
KOMMbloTepHbIX cpencTs. Obyvatowmincs nonyyaet onpenenéHHoe KoM4ecTBo
TECTOBbIX 3a[aHunit. Ha BbiNoNHeHNe BblOoensieTcs oUKCMpoBaHHOE BPeMs B
3aBUCKUMOCTY OT KonnyecTBa 3aaaHunin. OueHka BbiCTaBAseTcs B 3aBUCMMOCTM OT
NPOLIeHTa NPaBUSIbHO BbIMOMHEHHbIX 3a0aHNIA. €
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Bup pabot MeTtoaunyeckue pekomeHaauum

3ayet MoaroToBka K 9K3ameHy (3a4eTy)

1. O3HaKOMNTbLCH C NepeYyHEM BOMPOCOB AJ151 9k3aMeHa (3ayeTa)

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.

9K3aMeH [MoaroToBka K 9Kk3aMeHy (3a4eTy)

1. O3HaKoOMNTbLCS C MepeYHEM BONPOCOB A/15 9K3aMeHa (3a4eTa)

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

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

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

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONpPeneneHbl kKak MoLynb, Tak Y HarpaBneHue;
-OOPMYNIMPOBKY OCHOBHbIX 3aKOHOB (PU3MKU (B @aHANUTUYECKOM 1 TEKCTOBOW ChopMe); MpU 3TOM
HeobxooMMO fath ornpeneneHne OU3NHECKNX BENUYMH, BXOASAWMUX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMI OTBET Ha BONPOC

5. PeweHune 3ana4y cHavyana cnegyeT ocywecTsuTb B 0bwem Buae (B OykBEHHbIX 0603HAYEHUSAX),
NONMy4YNTb PACYETHYIO POPMYNY 1 3aTEM NPON3BECTU YUCNEHHBIV pacyeT B eguHuuax CA.

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

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

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)

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

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

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

KomnbioTep v npuHTEp ON15 pacnedaTky pa3naaToyHbIX MaTepuanos.
MynbTuMeguiiHas ayoutopums.

KomnbioTepHbIii knacc.

CneuvannsmposaHHas nabopaTopus.

CneumannsmpoBaHHas nabopartopus.

CneuvanunsmposaHHas nabopaTopus.

12. Cpe.u,cma apgantauumumv npenopgasaHus ogucUMNNINHbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeToAbl U TeXHonorum, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIACA MHBANULAMW U NIMLAMU C OFPAHUYEHHbBIMU BO3MOXHOCTSMU 300POBbS:

- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIro npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepu AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus TekcTa u nsobpaxeHuii 6e3 notepm kayecTsa, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUS KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCMNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CNyXa NosydYany MHGOPMaLUIO BU3yanbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

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

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

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

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

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

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

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO n yuebHbIM nnaHoM no HanpasneHuto 23.03.02
"HaseMHble TpaHCMOPTHO-TEXHONOTMYECKE KOMMNEKCHI" 1 MPOCHKNI0 NOLroToBKYU "ABTOMOGUAN".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 23.03.02 - HazeMHble TPaHCNOPTHO-TEXHONOIMYECKNE KOMMIEKCHI
Mpogounb noaroToBkn: ABTOMOGMIN

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:
1. Casenbes W. B. Kypc 0bweii couanku [TekcT] = A Course in general pfysics. T. 1, MexaHuka. MonekynsipHas gousmka:
B 3-x Tomax / U. B. Casenbes. - CaHkT-lMNeTepbypr: NlaHb, 2011. - 432 ¢.(100 ak3.).
2. Casenbes W. B. Kypc obweit conamku [TekcT]. T.2: SnekTpnyecTBo n MarHeTuaM. BonHbl. OnTtuka. - 10-e nsg., crep.. -

CIM6. : NaHb, 2008. - 496 c. : un. - (Y4ebHukn ans By3os. Crieu. nut.). - ISBN 978-5-8114-0631-9.(31 ak3.).

3. Casenbes W. B. Kypc obweit consmku [TekcT]. T. 3, KBaHToBas ontuka. ATomHas cpusmka. dursuka 1Bepaoro tena.
du3srka aTOMHOro sAPa U ANEMEHTapPHbIX YacTuu: y4ebHuK anst By3os: B 3 1. / . B. Casernbes. - CaHkT-lNeTepbypr:
NaHb, 2008. - 320 c.(99 3k3.).

4. Tpochumosa T.U. Kypc gomamku [TekeT] : yuebHoe nocobue Ans MHXEHEPHO-TEXHNYECKMX CreLnanbHOCTeh By308 /
T.WN. Tpodhmmosa. 10-e nsga., nepepab. n non .? EkatepnHbypr : ATI1, 2016. - 560 c.(35 3k3.).

5. Kypc cpmsmku: YuebHoe nocobue / B.I'. XaBpyHsik. - M.: HALL UH®PA-M, 2014. - 400 c.: 60x90 1/16. - (Bbicwee
obpasoBaHue: bakanaspuar). (nepennet) ISBN 978-5-16-006395-9 - Pexum goctyna:
http://znanium.com/catalog/product/375844

6. [lemnayeHko B. V. dunsrka [SnekTpoHHbIl pecypc] : yuebHuk / B. . OemuayeHko, U. B. OemnayeHko. - 6-e nsg.,
nepepab. n gon. - Mockea: MH®PA-M, 2016. - 581 c. - ISBN:978-5-16-010079-1. - Pexum pocTyna:
http://znanium.com/bookread2.php?book=469821.

7. KysHeuos C. N. Kypc chmsnkn ¢ npymepamm pewwenuns 3anad. 'drsnka KOHAEHCUPOBAHHOIO COCTOSHMS' [ONEKTPOHHbIN

pecypc] : yuebHoe nocobue / C. L. KyaHeuos, H. A. TumyeHko. - ToMck: HaumoHanbHbI MccnenoBaTenbckuii ToMckuii
nonuTexHnyecknii yHneepcmutet, 2011. - 47 c. - Pexxum goctyna: http://znanium.com/go.php?id=417650

JononHutenbHasa nuteparypa:
1. BacpuH [. B. dusnka [TekcT] : yuebHoe nocobue : [B 2 yactax] / O. b. BacuH. - 2-e n3g., non. - KasaHb : 13a-8o

MOwH PT, 2011. - Y. 2. - 460 c. : un. - Bubnwnorp.: c. 432. - MNpenM. ykas.: c. 445-459. - Mpun.: ¢c. 432-444. - Pex. MO. -
B

nep. - ISBN 978-5-4233-0032-6.(100 ak3.).
2. BadouH 0. B. dusnka [TekcTt] yueb. nocobue ons cTyn. MHxeHepHbix cneu./ [. b. BaguH. - 2-e u3g., gon.. - KasaHsb :

N3n-80 MOuH PT, 2010. - Y. I. - 316 c. : un. - Bubnuorp.: c. 300. - ISBN 978-5-4233-0033-5. (100 3k3.).

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

4. Npabosuy K. H. dnsmrka [SnekTpoHHbIl pecypc] / K. H. Opabosuy, B. A. Makapos. - Mockea: ®uamatnut, 2010. - 539

c. - ISBN 978-5-9221-0652-8. - Pexum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140
5./nblowoHok A. B. dusnka [OnekTpoHHbIn pecypc]: yuebHoe nocobue / A. B. UnbtowoHok, M. B. AcTtaxos, U. A.
"oH4apeHko. - Mocksa : MIH®PA-M, 2013. - 600 c. - (Bbicwee obpasosaHue). - ISBN 978-5-16-006556-4. - Pexum
noctyna: http://znanium.com/go.php?id=397226

6.KaHH K. B. Kypc obuieit gonankm [9nekTpoHHbIA pecypc] : yuebHoe nocobue / K. B. KaHH. - Mockea: OO0 'KYPC',
2014. - 360 c. - ISBN 978-5-905554-47-6. - Pexum pgocrtyna: http://znanium.com/go.php?id=443435
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Mporpamma ancumnnuHbl "dusmka”; 23.03.02 "HaseMHble TPaHCMOPTHO-TEXHONOrMYECKMe KOMMIeKehl".

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 noarotosku: 23.03.02 - HazeMHble TPaHCNOPTHO-TEXHONOIMYECKNE KOMMIEKCHI
Mpogounb noaroToBkn: ABTOMOGMIN

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

YyebHo-meToamYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR cncTeme
"KOHCYnbTaHT cTyAeHTa", LOCTYN K KOTOPOi NpeaocTasneH obyyatowmmes. MHoronpoguibHbIi 06pas3oBaTtenbHbli
pecypc "KoHcynbTaHT cTyaeHTa" sBnsieTcs anekTpoHHon 6ubnuoteyHolt cuctemoii (36C), npesocTaBnstowein AoCTyn
yepes cetb VIHTepHeT Kk y4ebHo nnTepaType 1 [ONONHUTENbHBIM MaTepuanam, NpuodpPeTeHHbBIM HA OCHOBAHMU NPSMbIX
LOroBopoB ¢ npaBoobnanatensimu. MoNHOCTbIO COOTBETCTBYET TPebOoBaHNAM doefepanbHbIX FOCy AapCTBEHHbIX
06pasoBaTte/bHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMNNEKTOBAHWIO BUBNNOTEK, B TOM YACIE ANEKTPOHHbIX, B
YyacTtn oopMUPOBAHNS POHOOB OCHOBHOW W AOMONHUTENBHOW NUTEpaTypbl.
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