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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

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

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

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

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

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

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

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

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

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

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

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

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

Mporpammy oucuunnmHebl paspaboTtan(a)(vn) LoueHT, K.H. (aoueHT) Tasmees X.K. (Kadbenpa dpusukn HA, Otoenexne
VNHJOOPMALIMOHHBIX TEXHONOTMI N aHepreTudecknx cuctem), HKTazmeev@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
Orik-3 FOTOBHOCTbIO MPUMEHATb CUCTEMY (DYHOAMEHTaNbHbIX 3HAHUA (MaTeMaTNYeCKuX,

©CTECTBEHHOHAYYHbIX, UHXEHEPHbIX U 9KOHOMWYECKIMX) ONS MOSHTUGUKaLNUN,
POPMYNNPOBAHUS U PELLEHNSI TEXHUYECKUX U TEXHONOMMYEeCKUX npobdnem
QKCMyaTauuy TPaHCNOPTHO-TEXHONOMMYECKUX MaLWWH 1 KOMMIEKCOB

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

- OCHOBHbIE 3aKOHbI U MPVHUMMbI, YNPaBNSIOWMNE NPUPOLHBIMU SBNEHNSIMU 1 NMPOLIECCaMM, HAa OCHOBE KOTOPbIX
paboTarT MalVHbI, MEXaHW3Mbl, annapaTtbl 1 NPMOOPbI COBPEMEHHOMN TEXHUKMW;

- TeopeTn4eckmne OCHOBbI, 3aKOHbl 1 MOLENV OU3NKK, MO3BONSIOIWNE pelaTb 3a0a4un no aKkenayarauum
TPaHCMOPTHO-TEXHONIOTMYECKMX MALIVH U KOMMNEKCOB, UCMOMb3Yys TEOPUIO 1 METOAbl (PyHOAAMEHTANIbHbIX HAYK, B TOM
yucne, pyHoameHTanbHbIX pa3nenos PUsnKy - MexaHuku, TEpMOANHAMUKN, 3N1eKTPOANHAMUKN, ONTUKW, KBAHTOBOM
PU3NKN.

JonxeH ymeTtb:

- NCNOoNb30BaTb OCHOBHbIE NMpueMbl O6pa6OTKVI 3KCNepuMeHTanbHbIX OAaHHbIX U pelwaTb TUNOBblE 3a4a4un no
OCHOBHbIM pasgenam puankn, UCnosib3ys MeTodbl MaTEMaTMYeCcKoro aHannaa;

- MPUMEHATb COBPEMEHHbIE (PU3NYECKNE METOObI N SKCNEPUMEHTANbHYIO annapatypy nccnenosaHus, no3sonswolme
yBENN4NTb HAOEXHOCTb 3KCrjlyataunm TpaHCNOPTHO-TEXHONOINM4YeCKMnx MalnH N KOMMJIEKCOB, NCNONMb3yA TEOPUIO N
MeToAbl pyHOaMeHTanbHbIX HayK, B TOM Yncne, oyHOaMeHTanbHbIX pa3aenos oU3nKu.

JlonxeH Bnanetb:

- MeToAaMu 3KCNepUMEHTaNbHOro NCCnenoBaHus B ousmnke (nnaHMpoBaHme, noctaHoBka 1 obpaboTka
9KCNepuMeHTa).

- 9KCMEePVMEHTaNbHBIMW HABLIKAMM NMPAKTUYECKOr0 NCMNONb30BaHNs OM3UYECKON N3MEPUTENBHOM annaparypebl
NMPUMEHNTENBHO K 3aa4aM No aKCnnyaTtaumsi TpaHCNOPTHO-TEXHONOMMYECKMX MALIWH U KOMMNEKCOB, MCMONb3ys
TEOPUIO 1 METOAbI (DyHOAMEHTANbHbIX HAYK, B TOM YMCNe, (PyHAAMEHTANbHbIX PA34enoB OU3NKU.

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

- NTPUMEHATb pe3ynbTaTbl OCBOEHUA ANCLUNNNHBbI B ﬂpOCpeCCMOHaﬂbHOIZ nesaTeNlbHOCTU.
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

[aHHag oucumnnunHa (Moaynb) BktoveHa B pasnen "b1.6.08 OucuunnmHbl (Mogynm)" 0CHOBHOM NPOGECCMOHANBbHOW
obpasoBatenbHoli nporpammel 23.03.03 "Skcnnyataums TpaHCNoPTHO-TEXHONOMMYECKMX MaLUMH 1 KOMMNEKCOB
(ABTOMOBUNBHBIN cepBuc)" 1 oTHocUTCS K 6a3oBol (0blwenpodeccnoHanbHol) YacTu.

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

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENbHYIO
paboty obyuarowmxcs

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), npakTudeckne 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 ANCUUMNMUHBIL: 3a4eT BO 2 CEMECTPE; 9K3aMeH B 3 ceMecTpe.

4. CopepXxaHue oUCUUNNUHbI (MOAYNSA), CTPYKTYPUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMmnyeckmx yacos un BuaooB y'-leﬁHbIX 3aHATUNA

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

Buabl 1 yachbl
KOHTaKTHOW paboTbl,

N Pa:a.l:l.em:I g.‘;l;#:nnuubl / Cemecrp) nx legﬂggr)'(()OCTb Camocl:::ﬁsg;nbuaﬂ
1 ;:)T:HL.KabmsmquKme OCHOBbI 5 6 6 0 12
5 lg}:/lbeZ. MexaHunyeckne konebaHus un 5 4 4 0 14
R il B L K. : 1
o [fone S, gt s [o | s : 2
5. [Tema 5. OnekTpoanHammka 3 8 8 6 20
s s [ e : 2
7 gﬁrﬁK;. BonHoBas n kBaHTOBas 3 8 8 14 20
8. :n-g)l\:laaHSM.KSCHOBbI KBAHTOBOM 3 4 4 0 50
9. TT:J:A: 9. ®usnka atoma 1 TBeEPOOro 3 > 5 4 5
to[Joe 0. v rape s [ 2| : 2

Utoro 52 52 36 184

4.2 CopepxaHue AuCUUMINHbI (MOBYNSA)
Tema 1. Pusnyeckne oCHoOBbl MEXAHUKM

OCHOBbI KMHEMATUKN.

KuHematuka nocTynatenbHOro ABUXEHWs! (MaTtepuanbHas To4ka, cucteMa oTcuérta, TPaekTopusi ABUXEHWS, CKOPOCTb,
nepemelleHne; TaHreHumanbHoe, HopManbHOe U MoNHoe yckopeHust). KnHemaTvka BpallatenibHOro ABUXeHNs (yriosas
CKOPOCTb, YrNI0BOE YCKOPEHME, CBSI3b MeX 1y YrNOBOW N NMHEHOM CKOPOCTSMU, paBHOMNEPEMEHHOE BpalleHne
mMaTepuanbHON TOUKMN).

OCHOBbI AMHaAMUKN.
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

| 3akoH HbtoToHa, MHepumanbHas cuctema otcyéra. |l 3akoH HbloToHa, cuna, macca, umnynsc. 11l 3akoH HbtoToHa.
LleHTp Macc, CKOpoCTb N YCKOPEHUE LieHTpa Macc.

3aKOHbl COXPaHEHNS B MEXAHUKE.

MexaHunyeckas pabota. KoHcepBaTuBHbIE CUbl, MOTEHUMANBHASA 3HEpPrus Tena. CBaA3b MexXy CUNol 1 NOTEHUMANbHO
sHepruen. OQHOPOAHOCTb BPeMEHW. 3aKOH COXpaHEeHNs NOMHOW MexaHu4eckon aHeprun. OoHOPOLHOCTb
NpOCTpaHCTBA. 3aKOH COXPaHEHMS UMMyNbCa MeXaHW4eCKOoW CUCTEMBI.

MexaHuka TBéporo tena.

MomeHT cunbl. MoMeHT nmnynbca. KuHetuyeckas sHeprus spaweHms. MomeHT nHepuun. Teopema WtenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKM BpalaTeNbHOro ABUXEHNS TBEPAOro Tena. MI30TpONHOCTL NPOCTPaHCTBA. 3aKOH
COXpaHeHWs1 MOMeHTa UMnynbea.

Pensatusmctckas mexaHuka.

2 noctynata CTO. MpeobpasoBaHue JTopeHua 1 CneacTBns U3 HEro: 3ameieHne BPeMeHU, CoKpaweHne OIMHbI. 3aKoH
cnoxerus ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa aHeprum B CTO.

Tema 2. MexaHn4yeckue kone6aHUs 1 BOMHbI

MexaHunuyeckne konebaHusi.

CBoboaHble rapMoHMYeckune HesaTyxatowme konebarms. CnoxeHne rapMoHuydeckunx konebanuii. CeoboHble
3aTyxatowme konebaHus. BolHy>xaeHHble konebaHus. Pe3oHaHc.

MexaHu4yeckne BONHbI.

XapakTeprcTnKMN MEXAHUYECKMX BONH. YpaBHeHWe beryuiei BonHbl. CTos4me BONHbI. BonHoBOe ypaBHeHMe. MnoTHOCTb
sHepruwn. MNOTHOCTb NOTOKA 3HEPruu.

Tema 3. MonekynsipHasa cousuka u TepmognHamMmka

MonekynsipHo-kuHeTnyeckas teopust (MKT) naeanbHoro rasa.

OcHogHble nonoxeHns MKT. OcHosHoe ypaBHeHne MKT naeanbHoro rasa. YpaBHeHNe COCTOSAHNSA naeanbHOro rasa.
Ddusnyecknii cMbicn Temneparypsbl. ABneHus nepeHoca. CpenHsas onnHa ceBoboaHoro npobera Monekyn.

®dyHKuuKn pacnpegeneHma Makcsenna n bonbumaHa.

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

OcHOoBbI TEPMOANHAMUKM.

| Hauano TepMoanHammku. Pabota rasa. TennoémkocTtb raza. CteneHn ceoboabl Monekyn. AguabaTtunyeckuii npoLecc.
Kpyroeoii npouecc (umkn). HeobpaTtumble npouecckl. dHTponus. |l Hayano TepMoanHaMUKW.

Tema 4. dnekTpocTaTvka U 3NeKTPUYEeCKUN ToK

OnekTpunyeckoe none B Bakyyme.

CBoiicTBa anekTpuyeckoro 3apsifa. 3akoH KynoHa. HanpsixxéHHocTb, noteHuman. Pabota anekTpocTaTmyeckoro nons.
Linpkynsauns sektopa . Teopema Maycca B Bakyyme. KoHaeHcatop. MNpoBoaHuMKMU.

OnekTpuyeckoe none B BELECTBE.

MonsipHbie 1 HenonspHbIe AN3NEKTPUKK, NX nonapusauus. NMonapmnsosaHHoOCTb. Teopema [Taycca ong guanekTpuka.
ONeKTPOEMKOCTb. SHEPrMs NEKTPMHECKOro Nons.

MoCTOAHHbBIN 3NEKTPUYECKMNIA TOK.

Cwvna 1 nnoTHOCTb ToKa. 3.4.C. UCTOYHMKA Toka. HanpsxeHue Ha yyactke 1-2. 3akoHbl OMa ons 0gHOPOAHOrOo U
HEOQHOPOAHOr0 Y4acTKOB B MHTErpanbHON 1 anddpepeHumansHoi goopmax. 3akoH Ixoynsa-NeHua. MNpasuna
Kunpxrogoa. 9nektpuyeckmne TokM B XMIOKOCTSX, ra3ax, B BaKyyme.

Tema 5. dnekTpoanHammuka

MarHuTHoe none B Bakyyme.

MHaykuma marduTtHoro nons. Cuna Amnepa. MarHutHbIi MOMeHT. 3akoH Buo-Caeapa-Jlannaca. Lupkynauns sektopa.
Cuna JlopeHua. [isnxeHve 3apsga B MarHUTHOM none.

MarHuTHbln noTok. Teopema Maycca. PaboTa MarHUTHOro nons. AnekTpoMarHnuTHas uHaykums. Mpasuno JleHua. 3akoH
®dapapes. VIHoykTnBHOCTL. CaMoOUHOYKUNS.

MarHuTHoOe none B BellecTBe.

MarHeTtukn. HanpsixxeHHoCTb MarHuTHOro nons. Linpkynsauus sektopa

Mpupona marHetnama. deppomMarHeTvkn. SHEPrmsa MarHUTHOro Mons.

OcCHOBbI TEOPUN 3NEKTPOMArHNUTHOMO MONS.

BuxpeBoe anektpuyeckoe none. Tok cmeweHns. YpasHeHns Makceenna B MHTErpanbHON u guddpepeHLumansHOn
doopmax, Ux PnU3ndecKmim CMbICH.

Tema 6. dnekTpoMarHUTHble KonebaHus U BOMHbI

OnekTpoMarHMTHble KonebaHus.
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He3aTyxaromme konebaHus. 3aTyxa|0Luv|e konebaHums. BbIHy)K,D,eHHbIe 3NeKTpnyeckmne konebaHums. Pe3oHaHC Toka.

aﬂeKTpOMaFHVITHbIe BOJIHbI. FeHepame 3NEKTPOMArHUTHbIX BOJTH. YDaBHeHI/Ie 9NIEKTPOMArHUTHbIX BOJH. FpanMHeCKoe
|/|306pa>|<eHv|e SJ'IeKTpOMaFHVITHOI7I BOMHbl. OCHOBHbIE CBOWCTBA ANEKTPOMArHUTHbIX BOJTH. BonHosoe ypaBHEHME N
CKOPOCTb pacnpocCTpaHeHUs 3aNeKTPOMarHMTHbIX BOJTH. LWkana 3NIEKTPOMAarHUTHbIX BOJIH.

Tema 7. BonHoBasi M KBaHTOBasi ONTUKa

WHTepdepeHums ceeTa.

KorepeHTHOCTb CBETOBbIX BOMH. YCNOBMSA MakCUMyMa 1 MUHUMyMa HTepdbepeHummn. IHTepdepeHums ceeta oT
pasfnYHbIX 06 HEKTOB.

Ondppakums ceeta.

MpvHumn lMoitreHca-PpeHens. Meton 30H PpeHens. dudpakuum PpeHens n dpayHrodepa oT pa3nnyHbIX 06 bEKTOB.
PaccesiHue ceeTa.

Monapusauns n gucnepcus ceeta.

EcTecTBeHHbI 1 Nonsipu3oBaHHbIi ceeT. 3akoH Mantoca. 3akoH Bproctepa. [lsoHoe nydenpenomneHue. ducnepcus
cBeTa. ONeKTpPOHHas Teopus gucnepcun ceeta.

Tennosoe nanyyeHve.

XapakTepucTtuky TennoBoro nanyderns. 3akoHbl Knupxrodpa, CtedpaHa-bonbumana, BuHa. T'mnoTesa MNnaHka. dopmyna
MnaHka. OnTrnyeckas NUPOMETPUS.

doToacpdpekT. ekt KomntoHa. [laBneHume ceeta.

3akoHbl BHewWwHero dpotoadpdpekTa. YpaBHeHne diiHwTenHa ana dotoadbdoekta. NpumeHeHns dpotoadpbdoekta. SdpdpekT
KomnTtoHa. Macca n umnynsc cootoHa. [asneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAHTOBOM MeXaHUKM

OCHOBHblE NONOXEHNS KBAHTOBOWM MEXaHWKM.

'mnotesa ne-bpoiins. CooTHoweHne HeonpenenéHHocTel eliseHbepra. Obuwee ypaeHeHue LLpeanHrepa. BonHoBas
doyHKUMS. YCNoBNS, HaknaabiBaemble Ha BOMHOBYO (pyHKUMIO. YcnoBme HOpMnpoBkn. CTaumMoHapHOe ypaBHEHNE
WpenunHrepa.

LBuxeHne cBoboaHONM YacTuLbl. INEKTPOH B OAHOMEPHbIA NOTEHLMANBHOM siMe. TyHHENbHbI 3hdEKT, KBAHTOBbIN
ocumniaTop.

Tema 9. dusuka atoMa n TBEpAOro Tena
KeaHTOBas Teopus atoma.

Moctynatel Bopa. OnbiT ®paHka u Nepua. ATom Bogopoa no bopy: ctaunoHapHble opbuTbl, 3HEPrus, CRekTp
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MeXaHuKe: KBAHTOBbIE YMCa, CNEKTP U3fyYyeHus, npasunna otbéopa, CrvH
anekTpoHa. ®epMunoHbl 1 6030HbI. MpuHuMn Maynwu. MNepuoamnyeckas cuctema anemeHToB MeHaeneesa.

Tema 10. ®nsuka appa U aneMeHTapHbIX YacTul,

Xapaktepuctuku sapa. SHeprus ceasu aopa. Jedekt maccol. Mogenu aapa. PanonoakTnBHOe nU3nyyeHne n ero Bubl.
MNpaBuna cMelweHuns. 3aKoH paanMoakTUBHOro pacnaga. Peakuun neneHns n cuHtesa sgep. Yetoipe tuna
oyHOaMeHTanbHbIX B3aUMOOENCTBUIA aneMeHTapHbIX YacTul,. AHTrYacTuubl. Knaccmgukaums aneMeHTapHbIX Yactul,
'MnoTesa o KkBapkax.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboThl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota o6y4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU MeTOOMYeCKOM PyKOBOACTBE NpenoAasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYIO0 paboTy Ha
ayOMTOPHbIX 3aHSATUSX U HA BHEAYAUTOPHYO caMocTosTeNnbHyo paboTy. CamocTosTenbHas pabota obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByYatowmecst YUTaroT u
KOHCMNEKTUPYIOT y4ebHyo, Hay4HY0 1 CNPABOYHYIO NNTEpaTypy, BoIMONHAIOT 3a4aHusl, Hanpas/eHHble Ha 3aKpennexHne
3HAHWA K OTpa6OTKy ymeHvu7| N HaBblKOB, TOTOBATCA K TEKyLEeMy N MPOMEXYTOYHOMY KOHTPOO NO AncUnniinHe.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHarowWmXCcs PernameHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npvikaszom MuHuctepctea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 ropa Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMA"

YcTaB heaepanbHoro rocyjapCcTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpueonxckuii)
doenepanbHbIi yHuBepcuTet”
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MpaBuna BHyTpeHHero pacnopsaka denepanbHOro rocynapCcTBEHHOr0 aBTOHOMHOro 06pa3oBaTeNbHOMO YYpexXAeHUs
BbICILEro npodheccuoHanbHoro obpasoeanus "Kasarckuii (Mpueonxckuii) doeaepanbHblii yHUBEpPCUTET"
JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

OuncTaHumoHHoe obpasosaHme KPY. dnsmka. BonHoBas u kBaHToBas ontuka. OCHOBbI KBAHTOBOWM MexaHuku. Puanka
atoma v TBepgoro Tena. dusvka aapa n anemeHTapHbix yactuu. Astop SOP:WaixynnuHa P.M. -
https://edu.kpfu.ru/course/view.php?id=2170 - https://edu.kpfu.ru/course/view.php?id=2170

IuctaHunoHHoe obpasoBaHue KPY. dusnka. Yactb 1. JleKUMOHHBI Kypc no aucumnivHe "®dunsuka”. Yactb 1.
Mexanuka. MonekynapHas comauka n tTepmognHammka. Astopbl SOP: IOHycos H.B., Capsapos &®.C. -
https://edu.kpfu.ru/course/view.php?id=2047

IuncTaHumnoHHoe obpasoBaHme KDY. dusmka. yactb 2. dnekTpocTaTmka. ANeKTpuyYeckuii Tok. dnektpoamHamuka. ABTop
OOP: lOHycos H.B., CtpawnHckuin Y.C. - - https://edu.kpfu.ru/course/view.php?id=2162

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

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

dopmMa KOHTpons OueHunBaemblie
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMNUHDI
CemecTp 2
TeKyLLUNN KOHTPO/Ib
1. ®Pn3nYeckne OCHOBbI MEXAHUKN
KoHTponbHas
1 p§6o$§ a Ork-3 2. MexaHuyeckmne konebaHus 1 BONHbI
3. MonekynspHas tmsvka n TepmognHammka
MncbmeHHoe 1. duamnyeckne 0CHOBbI MEXAHWNKU
2 |nomawHee 3apaHue [OK-7, OlK-3 2. MexaHunyeckune konebaHusl 1 BONHbI
3. MonekynsipHas comnanka n TepmoanHammka
1. Pn3nMYEeCKNe OCHOBbI MEXAHUKHN
3 |TectupoBaHne OK-7, OlNK-3 2. MexaHuyeckmne konebaHus 1 BONHbI
3. MonekynsipHas cmsvka n TepmognHammka
3ader OK-7, OlNK-3
Cemectp 3
TeKyLLMI KOHTPO/Ib
4. DnekTpocTaTvka u aNneKkTpu4ecknii ToK
5. OnekTpoanHammka
6. DneKTpoMarHuTHole KonebaHus 1 BOMHbI
KoHTponbHas
1 ngoggn a Ork-3 7. BonHoBas u kBaHTOBas onTuka
8. OCHOBbI KBAHTOBOW MEXAHWKM
9. ®usuka atoma 1 TBEPJOro Tena
10. Pursmka s4pa 1 SNEMEHTapHbIX YacTu,
4. dnekTpocTaTnka 1 aneKTpu4eckunii Tok
5. SnekTpoanHamuka
2 ﬂ:ggijoprle OrIK-3 6. OnekTpoMarHuTHole KonebaHus 1 BOMHbI
P 7. BonHoBasi n kBaHTOBas onTuka
9. duauka atoma 1 TBEPOOro Tena
4. DnekTpocTaTrka u aneKkTpu4eckunii ToK
5. OnekTpoanHammka
lMncbmeHHoe 6. DneKTpoMarHuTHble KonebaHus 1 BOMHbI
3 |momawHee 3apaHme [OK-7, OlK-3 7. BonHoBas u kBaHTOBas onTuka
8. OCHOBbI KBAHTOBOW MEXAHWKM
9. ®usuka atoma 1 TBEPJOro Tena
10. Pursmka s4pa 1 SNEMEHTapHbIX YacTu,
OksameH OK-7, OlK-3

6.2 OnucaHne nokasateneun n KpuTepues OLeHUBaHUS KOMMETEHL MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
K;‘;l;"gﬁﬂ OLl.gHVIigHVIﬂ 3ran
OTANYHO XopoLuo Y nosn. Heyn.
CemecTp 2
TeKywW W i KOHTPONb
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.

KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI

pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
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.

MNMucbmenHoe  ([MpaBunbHO BbiNONHEHbI [[paBnibHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI

JoMalHee BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 2

3apaHve MpogeMoHCcTpMpoBaH  [3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnOKM. HeyOO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3HaumTenbHble MNpooemMoHCcTpypoBaH |ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIe [MpooeMoHCTpUpOBaH |ypOBEHb BNadeHNs MposiBneHsbl
CnocobHOCTM XOpOLLWI YPOBEHb mMaTepuanom. HeLoCTaToYHbIE
NPUYMEHSTb 3HaHMA 1 |BnageHus matepuanom. [posiBneHbl HU3Kne CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPVMEHSTb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO

NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHuA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuI.

TecTnposaHue [(86% npasBuibHbIX O171% b0 85 % Ot 56% 0o 70% 55% npaBubHbIX
OTBETOB U Hbornee. npaBWbHbIX OTBETOB. npaBUNbHbIX OTBETOB. OTBETOB N MEeHee. 3
3auTteHo He 3auteHo

3auer O6yyatowmitics 0bHapyXun 3HaHWe ocHoBHoro  |Obyyatowmincst oBHapyXunn aHadnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0OMMOM NS fanbHelwen yuebbl 1 y4ebHO-NporpaMMHOro matepumana, fonyctun
npencTosiein paboTbl MO CRELUANbHOCTH, NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
CnpasuncCs C BbINOMIHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMMon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpamMMoi JUCLUMMNAMHBL.  |cNnocoBeH NPOLONXUTE 0ByYeHNe nnu

NPUCTYNUTb NO OKOHYaHWUM yHMBEpcUTeTa K
npogoeccroHanbHon oesTenbHocTy 6es
DOMONHUTENbHbIX 3aHATUIA MO COOTBETCTBYIOWEN
avcumnnuHe.

Cemectp 3

TeKyL i KOHTPONb

KoHTponbHag ([MpaBunbHO BbiNonHeHb! [[paBnibHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI

pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
[MpooeMoHcTprpoBaH  [3apaHuia. MpucyTcTteytoT lMpooemoHcTprpoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnbKM. HeyLoO0BNETBOPUTENbHBIN
BNafeHns MatepranoMm. |He3HauYMTenbHbIe MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yLOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIE [MpooeMoHCTpUpOBaH  |ypOBEHb BNaneHNs MposiBneHsbl
CnocobHoCTM XOPOLLWIA YPOBEHb mMaTepuanom. HeLOoCTaToYHbIE
NPVYMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CrnocobHOCTM
YMEHWS K BbINONHEHNO |MposiBNEHbl CpefHNe  [CnoCOBHOCTM NPUMEHSATb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVMEHSTb 3HAHMS U |[YMEHUS K BbINOMHEHNIO

NMPVUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHu.
KOHKPETHbIX 3a4aHNIA.
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cmcTemaTmyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro
matepvana, yMeHue
CcB0BOAHO BBINONHSATD
3a4aHus,
npeaycMoTPeHHble
nporpammon, ycsoun
OCHOBHYIO nuTEpaTtypy u
3HaKOM C
DOMONHUTENbHOM
nnteparypon,
pekomMeHO0BaHHOM
nporpammoin
OMCLMMNANHBI, yCBOWN
B3aVIMOCBSI3b OCHOBHbIX
MOHSTUIA ANCUMNANHDI B
UX 3HAYEeHUU Ons
npvobpeTtaemor
npodpeccuun, NposBun
TBOpYECcKMe
cnocobHoCTM B
NMOHMMaHNK, N3NOXEHNN
1 NCNOMb30BaHWK
y4ebHO-NporpaMmMHoro
matepvana.

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

y4ebHO-NporpaMmMHoro
matepvana B obbeme,
HeobXo4MMOM Ansi
nanbHelwen yuyebbl 1
npeacrosiwei paboTsi
no npodpeccum,
cnpaBumIcs ¢
BbIMOMHEHNEM 3adaHUNA,
npeaycMOoTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTepartypom,
pekomMeHOoBaHHOM
nporpammor
OVNCUMMANHBI, [OMYyCTUN
MOrpeLwHoCTN B OTBETE
Ha aK3aMeHe U npu
BbINOSIHEHNN
9K3aMeHaLMOHHBbIX
3afaHuii, Ho obnapaert
Heob6x0aUMbIMM
3HAHUAMU Onst UX
yCTpaHeHus nog
PYKOBOLCTBOM
npenoaasaTersi.

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbi MEeTOAbl UCMONb30BaHbl (METoabl MCMONb30BaHbl (METOAbl YaCTUYHO MeToAbl MCMONb30BaHbl | 2
npaewunbHo. MNposiBneHa (B 0CHOBHOM MpaBUbHO. MCMONb30BaHbI HenpaBUNbHO.
npeeocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa [MposiBneHa
TeopeTnyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYOOBNEeTBOPUTE/bHAS
NnoAaroToBKa. NOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiki  [MOArOTOBKA. NoAroToBKa.
N YMEHWS NOMHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonomMble HaBbiki |HeobxoavMble HaBbIKM
0CBOEHbl. Peaynbtat  |ocBoeHbl. Pesynbtar |1 yMeHUsl YacTU4HO 1 YMEHWS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET eé 4yacTU4HO He COOTBETCTBYyeT eé
uensm. Lensim. COOTBETCTBYET 68 Lensim.
uensm.
MNMucbmeHHoe  |paBunbHO BbINOAHEHDI |[1PpaBKAbHO BbINONHEHA (3a0aHuns BbINOAHEHbl  (3a0aHWS BbiNOMHEHD
JIoMallHee BCE 3a4aHus. 6onblas YacTb 6onee 4eM HaMoNoBKHY. [MEHEE YEM HAMOMOBUHY.| 3
3afaHue MpoaoemMoHCTpUpOBaH  [3amaHuii. MpwvcyTcTBYIOT MpoaeMoHCTpUpoBaH
BbICOKUIA YPOBEHb MpucyTcTBYIOT cepbé3aHble owmnbKu. HEYLOBNETBOPUTENbHBbIA
BafleHUsi MaTepranoMm. [HesHaunTenbHble MNpoOEMOHCTPUPOBAH  |ypPOBEHb BNaLeHUs
MposiBneH.i ownbkm. YOOBNETBOPUTESNbHBI  [MaTepuanom.
NMPEBOCX0AHbIE MponEeMOHCTPUPOBaH  |ypOBEHb BNaaeHus MposiBneHbi
CNocobHOCTM XOPOLLMIA YPOBEHD MaTtepranoM. HeLoCTaTO4Hble
MPUMEHSTb 3HAHWS U [BnageHust matepranoM. (MposiBneHbl HA3KMe cnocobHoCcTy
YMEHUS K BbINONHEHUIO |[posiBNEHbI CpefHne  |cnocobHoCTH NPUMEHSATb 3HAHUS U
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM MPUMEHSTb 3HAHUS U [yMEHWSI K BbIMOIHEHWIO
MPUMEHSATb 3HAHUS U [yMEHWSI K BbINMONHEHMIO [KOHKPETHBIX 3a4aHWIA.
YMEHUS K BbINONMHEHUIO |KOHKPETHBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
Ok3ameH Obyuatowuiics Obyuatowuniics Obyuatowwnitcs O6yuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauyuUTenbHble Npobenbl

B 3HaHMWsIX OCHOBHOO
y4ebHO-MporpaMMHOro
matepuana, Lonyctun
MPUHLMNMaNnbHbIe
OWNBKY B BbIMOHEHNN
npenyCMOTPEHHbIX
nporpamMmmon 3anaHui u
He cnocobeH
npoLONXUTL 0byyeHne
WAV NPUCTYNUTL MO
OKOHYaHUn
YHUBepcuTeTa K
npodpeccnoHanbHom
nestenbHocTn 6e3
LOMONHUTENbHbIX
3aHATUR NO
COOTBETCTBYOLWEN
OMCLUNVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XoaMMbie OJ1S1 OLLEHKWN 3HaHUN, YMEHWUH,

HaBbIKOB U (MW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuxX atanbl joopMUpoBaHUA KOMINETEHLUN B npoLiecce

0OCBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmbl

CemecTtp 2

TekyLLUIA KOHTPOJb

CrpaHnua 9 n3 24.

BAE
il YHH

A 5 (1,

<
B

o

AHATVTHE

KETPOHHBH
EPCHTET

CHAF CHACTEMA Ky



Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

1. KoHTponbHas pabora

Tembl 1, 2, 3

Tembl:

. Knnematuka matepuanbHoii Todkn (OMNK-3)

. OnHamuka matepuanbHoii Toukm (OlK-3)

. MexaHwnyeckas pabota n sHeprus (OlMK-3)

. MexaHwnka tBepgoro tena (OlK-3)

. Penatusucrckas mexaHwuka (OlNK-3)

. MKT naeanbHoro rasa (OlK-3)

. SIBneHuns nepexoca (OlK-3)

. OcHosbl TepmoguHamukin (Or1K-3)

. MexaHuyeckue konebaHus (OMNK-3)

10. MexaHuyeckune BonHbl (OlMK-3)

MpumMepbl 3a8aHniA:

3apgadya 1. Ban B Buae CniowHoro uunmHapa maccorn mi=10 Kr HacaxeH Ha ropu3oHTanbHyo ocb. Ha umnnHap HamoTtaH
WHYpP, K CBOBOAHOMY KOHLLY KOTOPOro nofgelleHa rupst Mmaccoii m2=2 kr. C kakmM yckopeHuem a ByaeT onyckaTbes rmps,
€Ccnu ee NpeaocTaBUTb camoli cebe?

3apnava 2. V13 npyxuHHoro nuctoneta 6bin Npov3BeAeH BbICTPEN BEPTUKaNbHO BBepX. OnpenenvTb BbiCOTY h, Ha
KOTOpYIO NoaHMMaeTcs nyns Maccoin m=20 r, ecnu nNpyXunHa xecTkocTbto k=196 H/M bbina cxarta nepef BbICTPEOM Ha
x=10 cM. Maccoit npyXuHbl npeHebpeyb.

3apaya 3. PakeTa yctaHOBMEHA Ha NOBEPXHOCTU 3eMnu AN 3anycka B BepTUKanbHOM HanpasneHuu. Mpu kakon
MUHMMaNbHON CKOPOCTM V1, COOBLLEHHO pakeTe Npu 3anycke, OHa YAANUTCS OT NMOBEPXHOCTU HA PACCTOSIHUE, PaBHOE
panuycy 3emnu (R=6,37?106 m)? Crnamm, KpoMe CuJbl FPaBUTaLMOHHOIO B3aMMOLENCTBMSA pakeTbl U 3emMnu,
npexHebpeyb.

3anaya 4. Konba BMecTumocTbio V=300 cM2, 3aKpbiTasi NpobKol C KpaHOM, COLEPXMNT pas3peXeHHblil Bo3ayx. s
N3MepeHUsi faBneHns B Konbe ropnblwko Konbbl Norpy3univ B BOLYy Ha He3HaYUTENbHYO FybuHYy 1 OTKPbIIN KpaH, B
pesynbTaTe Yero B konby Bowna Bofa Maccoii m=292 r. OnpenennTts NepBoHavyanbHoe nasnexHue p B konbe, ecnm
aTMocgpepHoe gasneHme p0=100 kla.

3apava 5. Kucnopog 3aHumaet ob6bem V1=1 M3 1 Haxonutesa nog aasneHnem p1=200 klMa. a3 Harpenu cHavana npu
MOCTOSIHHOM AaeneHun 0o o6bema V2=3 M3, a 3aTeM Npu NOCTOSIHHOM 06beme 1o faeneHus p2=500 klMa. MocTponTb
rpadgouk npouecca u HaTth: 1) nameHeHne AU BHyTpPEHHe aHeprm rasa; 2) CoBepLIeHHyo UM paboTy A; 3) KONn4ecTBo
TennoTbl Q, NnepegaHHoe rasy.

3apava 6. Koneco paagunycom 30 cm BpallaeTcs CornacHo ypasHeHuto ¢ = 5-2t+0,2t2. Haintn nonHoe yckopeHue To4ek Ha
obopne koneca (B M/C2) B MOMEHT BPEMEHU t = 4C OT Hayana oTcyeTa BPEMEHN.

3apava 7. lNoTeHumnanbHas aHeprus rpaBMTaLMOHHOrO B3auMOAENCTBMSA ABYX OAMHAKOBbLIX MaTepmanbHbIX TOYEK,
Haxo4AWMXCH Ha paccTosHum 20 M gpyr oT apyra, pasHa 6,67 MkIX. YeMy paBHa Macca Kaxaow U3 HuX (B T).

3apava 8. ToHKMI cTepXeHb AnnMHOM 5¢M, maccoi 120r BpawaeTcs BOKPYr OCy, MPOXOOsIen Yepes LEeHTP Macc 1
nepneHanKynspHon ctepXxHio. CyMMapHbIi MOMEHT BHELWHUX cun paseH YucneHHo 0,001Hm. HaiiTu yrnosoe yckopeHue
CTepXHs (pan/c2).

3apaya 9. CKopoCcTb PensTMBMCTCKOM YacTumubl nameHmnack ot V1=0,4c no V2=0,6¢ (roe c - ckopocTb cBeTa). Bo
CKONbKO pa3 ysenuuuncs e€ umnynoc? OTBET OKPYrAvMTb A0 ABYX LMp nocne 3anstow.

3apnava 10. A30T Maccoil m = 28 r Harpenu Ha 20 rpagycos, coobwms emy 415,5 [1x Tenna. Yemy paBHa ero MonsipHas
TennoemkocTb (B Jx/(monb?K)).

2. NMucbmeHHoOe pnomallHee 3apaHue

Tembl 1,2, 3

Mpumep 3anaHus.

1. Teno, Bpawasicb paBHOYCKOPEHHO, 3a 6C 0T Hayana AsuxeHus cosepwmno 100 obopoTos. Haitu yrnosoe yckopeHue
Tena (B pag/c2). (OK-7, Or1K-3)

2. Teno 6poLweHo ¢ NoBepxXHOCTU 3eMnun co ckopocTbio 30 M/c noa yriom 60 rpadycoB K ropusoHTy. OnpenenvTe paauyc
KPVBU3HbI €r0 TPAEKTOPWM B BEpXHEl Touke. ConpoTMBeHNEM Bo3ayxa npeHebpeyb, g = 10 m/c2. (OK-7, OMNK-3)

3. Kakyto paboty HeobxoammMo coBepwutb (B MIX), 4Tobbl cXaTyto Ha X1= 3 CM NPyXXUHy ¢ KO3OPULIMEHTOM XECTKOCTM
k=200 H/m cxatb oo X2= 4 cm. (OK-7, OlK-3)

4. CnnowHom LumnuHap Maccoi 5 kr u paguycom 6 cMm katutcs 6e3 npockanb3biBaHWs MO rOPU30HTaNIbHO NMOBEPXHOCTH
€0 ckopocTbio V = 4 m/c. HaiiTn OTHOLWEHME ero NOMHON KMHETUYECKOW SHEPrnW K KUHETUYECKOWN SHEPTMUN BPALLEHNS.
(OK-7, OIK-3)

5. OnekTpoH asmxeTcs co ckopocTbio V =0,7¢ (c- cKopocTb cBeTa). Haintun pensaTBuCcTCKMn MMMYNbC SNeKTpoHa (me =
9,1x10 -31 kr) (B kr? m/c). (OK-7, OlK-3)

6. 7 MOnei rasa pacwupsitoTcs nsotepmmyeckmn ot obbema V1 = 2 1 go o6bema V2 = 5,4 n. Haiitm npupocT sHTponum
cucTtembl (B Ox/K). (OK-7, OINK-3)

7. B 3akpbITOM cocyne HaxoamTca 20 r azoTta 1 32 r kucnopoga. PaccumtaTb M3BMEHEHNE BHYTPEHHEN

aHeprumn AU npu oxnaxaeHuun cmecum razos Ha AT = 28 K. (OK-7, OIK-3)

8. Haiitu cpegHioto onnHy ceobonHoro npobera (B M) Monekyn aszoTa npu P=1,05x105Ma n T=300K. (OK-7, OlK-3)

9. NctouHuk konebanmii ¢ nepuonom 0,004 ¢ Bbi3biBaET B BOLE 3BYKOBYHO BOJHY C ANMHOM BOMHbI 5,74 M. HaiiT ckopocTb
3Byka B Boge (B M/c). (OK-7, OlK-3)
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

10. YpaBHeHve Nnockoi BoNHbI B cpene 6e3 3atyxaHns nMmeet Bug: §(x, t)=5cos(471t - 2x) (cm). HaiiTv 4yacToTy BONHbI (B
Mu). (OK-7, OrIK-3)

3. TectupoBaHue

Tembl 1,2, 3

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

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

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

2. MatepmanbHas To4ka OBUXETCS Mo OKpyXHocTu paanyca R= 800 cm ¢ Bo3pacTatowen ckopocTeto V= 2t M/c NonHoe
YCKOpEHMe 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 BpaLasCh C yrinoBON CKOPOCTbIO w = 4 paf/C N0 OKPYXHOCTM paguyca SCM UMeET yrioBoe
yckopeHue?

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

4. Imnynbc Tena maccoi 50. kr, neTsawero co CKopocTbio 720 M/MUH YUCNIEHHO paBeH?

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

5. MatepmanbHas To4ka (Teno Maccom 2kr) OBUXETCS N0 OKPYXHOCTW paauyca R= 16 cM ¢ Bo3pacTaiowein CKopoCcTbio
V= 2t M/c HopmanbHas coctaBnsiowas cunbl LEeACTBYIOWEN Ha TeNo Yeped 3.CekyHObl OT Havana ABUXEHUS YACTEHHO
paBHa?

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

6. Ecnun koadbdpuumeHT TpeHns u=0.3, To Ha Teno mMaccor m = 5kr, ABUXYyLeecs 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. KoopanHaTbl LeHTpa Macc CUCTeMbI YacTul ¢ Maccamm m1 = 3 kr m2 = 6 kr, n306paxkKeHHOo Ha pUCyHKe paBHbI
BAPVAHTbI OTBETOB: 1) 3 2)4 3) 5 4) 6 5) 2,67 6) 3,33

8. ImeeM Heckonbko Ten 1,2,3,4, HaXOOSWNXCS HA pa3HOM BbICOTE OT NOBEPXHOCTM 3eMnn. Kakue tena nmetot
OOWHAKOBYIO NOTEHLMANbHYIO SHEPru?

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

9. Ecnu noTeHumanbHas sHeprus Tena Ha BbicoTe 5 MeTpoB 0T 3emnu pasHa 60X, TO Benu4nHa cuinbl TSXeECTH,
OencTaytollern Ha Teno pasHa?

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

10. Ban paguycom 5 cm, maccoii40. kr BpawaeTtcs BOKpyr CBoew ocu. Ecnu cyMmapHbIi MOMEHT BHELLHMX CUN PaBeH
4yMcneHHo 2 HM ,To yrnoBoe yCKopeHne Bana paBHO?.

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

11. [1Ba MmaneHbkumx wapa maccamm m1 =5 r n m2= 55 r 3akpenneHbl Ha TOHKOM HEBECO-

MOM CTepXHe OanmHon 40 cM. MOMEHT nHepuumn cuctembl oTHocUTENbHO 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. Monblit umnmHap maccoi 10 kr 1 paamycoM 5¢m katutes 6e3 npockanb3biBaHUS MO FOPU30HTaNIbHOM MOBEPXHOCTU CO
CKOpOCTbto 2 M/c. OTHOWEHNE €ro KUHETUYECKON SHEPTK

nocTynaTenbHOro ABUXEHUS LEHTPa Mace K KWNHETUYECKON SHEPrmn BpalLeHUsl paBHO?.

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

13. Ecnu yactumua maccoii 100 r konebnetcst no 3akoHy X=5 cos (15 t+ 11/6) (cM) roe ( X- koopanHata 4actuupbl ), TO
BENNYMHA aMNANTyabl YCKOPEHNS YacTumupbl 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 Bblle NpencTaBneH rpadpvk 3atyxatowmx konebanui. Mepron konebaHuii paBeH?

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

15. Ecnu koopavHata Yactuusl Mmaccoi 200r co BpeMeHeM n3MeHsieTcs no 3akoHy X=5,4e 0,2t cos(10 t + 1/6) (cM), TO
[oBPOTHOCTbL cucTeMbl 6nmaka K?

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

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

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

17. Ecnm nctoyHuk konebaHuii ¢ nepnonom 0.005 ¢ Bbi3biBaeT B BOAE 3BYKOBYIO BOSIHY C AIMHON BOMHbI 7.175 M, TO
CKOPOCTb 3ByKa B BOAe paBHa?

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

18. Ecnun yactoTa konebaHuii pasHa 100 My, To ¢ha3oBasi CKOPOCTb BONHbI 61n3ka k?

BAPVAHTbI OTBETOB:1)100 m/c 2)150 m/c 4)250 m/c 5)300 m/c

19. YpaBHeHWe nNnockoi BonHbI B cpee 6e3 3atyxaHns UMeeT BUL!

&(X,t)=3 cos(0.5t -1x )cM. BonHoBOE uncno pasHo

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

20. ®oToHHAs pakeTa ABUXETCS OTHOCUTENBHO 3EM/IM CO CKOPOCTbLIO YncneHHo paBHo 0.5C . Xon BpeMeHu B pakeTe ¢
TOYKM 3peHunst 3eMHOro HabnopaTens samennutcs B .. pas? (C -ckopocTb cBeTa)

BAPVAHTbBI OTBETOB: 1)1,08 2)1,15 3) 1,67 4) 1,4 5)1,25
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

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

BAPVAHTbI OTBETOB:1) 31x10-3kr 2) 35x10-3kr 3) 65x10-3kr 4) 23x10-3kr 5) 28x10-3kr

22. Monb3aysicb NpeacTaBieHHbIMU B NPUIOXEHUW dpparMeHTamMmn Tabnmusl MeHaeneesa onpenennts Maccy atoma
(Monekynbl) H2

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

23. 1nsi1.2 monei ngeanbHOro rasa cornacHo rpadrky, npeactaBneHHoOMy Ha pUCYHKe, NpsIMoi €3. COOTBETCTBYET
hasneHue.

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

24. Mpwu HopManbHbIX ycnoeusx 3 Monst O2 3aHMMatoT 06 bEM paBHbIA?.

BAPVAHTbI OTBETOB: 1)11,2n 2) 22,4n 3) 67,2n 4) 67,2n 5) 89,6n

25. NiameHeHune Temnepatypbl Ha 50K rasa renvs maccom 4r U3MeHSIeT ero BHYTPEHHIOK SHEPrUio Ha... (ra3 cumtaTb
naeanbHbIM)

BAPVAHTbI OTBETOB:1) 24,93 Ix 2) 2077,5 IOx 3)12 46,5 1 4)1038,75 Ox 5) 623,25 IOx

26. Ecnn 2 mons CO2 paclvpsitoTes B 2,7 pasa npu NocTtosiHHoi Temnepatype T=?300 K, To paboTta pacwupeHus rasa
paBsHa..

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

4)7479 Ox 5) 9972 Ox

27. Ecnn monsgpHas TennoemkocTb a3ota pasHa 20.775 Ix/monbK, T0 ero yaenbHas TennoemMkocTb pasHa?
BAPVAHTbI OTBETOB: 1) 10,39 kx/(kr K) 2)0,74 kOx/(kr K)

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

28. Ecnun cpenHsas kBagpaTmyHas ckopocTb Monekyn npu temnepatype T =300 K paBHa 483 m/c, To aTOT ras”?..
BAPUNAHTbI OTBETOB: 1) Bogopog 2) kucnopof 3) apron4) yrnekucnbiii ra3 5) renuii

29. CpenHsia nnvHa ceobogHoro npobera Monekyn aproHa npu P=1.05x105 Ma n T = 300 K paBHa? (3pcpeKTBHbII
onametp monekynbl 0,35 Hm).

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

30. Ecnu 8.moneit raza paclwmpsitotcst usotepmuyeckin ot obbvema V1 = 2 n o obbema V2 = 5.4 i, To NPUPOCT SHTPONMU
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

3aver

Bonpochl k 3a4eTy:

1.TpaekTopus. MNepemeweHune. CkopocTb. CKOPOCTb B AekapToBow cucteme koopamHar. (OlMK-3)

2. Ckopoctb. CkopocTb B nonsipHoi cucteme koopanHart. (OrK-3)

3. CkopocTtb. CpenHasa ckopocTb. MNpoiiaeHHbii nyTh. (OMNK-3)

4. YckopeHume. YckopeHue B gekaptoBoi cucteme koopamHart. (OlK-3)

5. YckopeHue. YckopeHune B cructeme KoopamHaT, CBA3aHHOM ¢ ABuxyliencs Todkon. (OrK-3)

6. Yron nosoporta. Yrnoas ckopocTtb. CBA3b NMMHENHOW 1 YrNoBOW CKOpocTh. YrnoBoe yckopeHue. (OlK-3)

7. OnHammka maTepuanbHoli To4kun. 3akoHbl HetoToHa. (Or1K-3)

8. dunHamuka teepgoro Tena. LleHTp macc. 3akoH asmxeHns ueHTpa macc. (OrNK-3)

9. Pabota B MexaHuke. (OlK-3)

10. KuHeTtnyeckas n noteHumanoHasg aHeprum. (OlK-3)

11. OCHOBHOE ypaBHEHNE OMHAMMKMW BpaLLATENBHOrO ABMXEHMS TBEPOOr0 TeNa OTHOCUTENBHO HEMOABUXHOMN TOYKW.
(Or1K-3)

12. OCHOBHOE ypaBHEHMNE OMHAMKKM BpalLATENbHOrO ABMXEHMS TBEPOOro TeNna OTHOCUTENbHO HEMOABUXHOR OCK.
(OrK-3)

13. MOMEHT cunbl, MOMEHT MUMMynbca, MOMEHT nHepumun. KuHetnyeckas sHeprus spawatowerocs tena. (OlNK-3)
14. 3akoHbl COXpaHeHns (UMNynbca, SHeprum, MomeHTa umnynsca). (OrK-3)

15. MpeobpasoBaHus koopavHat Fanunes. MpuHUMn oTHocuTenbHocTn Manunes (ONMK-3)

16. MocTtynatbl SiHWTelHa. MpeobpasosaHuns koopamHart JlopeHua. (OMNK-3)

17. [InmHa n NpoMexyToK BpeMeHn B penatusucTtckor mexaHuke. (OlNK-3)

18. MNoHATME 0AHOBPEMEHHOCTU B PENATUBUCTCKON MexaHuke. (OlK-3)

19. PenatmemnCTCKuUin 3aKkoH cnoxeHust ckopocten. (OrK-3)

20. OcHoBbl penaTnencTckon guHamukn. (OrK-3)

21. B3anMoCBSA3b MacChl U 3HEPrM B PeNSTUBUCTCKON MexaHuke. (OrK-3)

22. CBoboaHble rapMoHuyeckme konebaHus. (OMNK-3)

23. 3aTyxatowue MexaHvnyeckue konebaHus. (OlMK-3)

24. BblHy>X AeHHble MexaHuyYeckne konebaHms. (OMNK-3)

25. MpopnonbHble 1 nonepeyHble BonHbl. (OlNK-3)

26.YpasHeHune BonHbl. (OlMK-3)

27.®as3oBas ckopocTb BofHbI. (OlK-3)

28. OHeprus BonHbl. CTOSUME BOMHBI.

29. Ctatuctuyeckuii 1 TepmoanHaMmnyeckuin metoabl nccnenosanms. (OrK-3)
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30.

OcHoBHOE ypaBHeHWE MONEKYNAPHO-KMHETNYeckon teopum (Bbiog). (OlMK-3)

31.CpenHekBagpaTnyHas CKopocTb. Puanyeckuii CMbicn TepmoamHammnyeckon temnepatypbl. (OMNK-3)
32.4ucno creneHei cBoboabl Monekyn. 3aKoH paBHOMEPHOIO pacrnpeneneHns aHeprum no Yucnam cteneHel ceobonbl
monekyn. (Or1K-3)

33.
34.
35.
36.
37.

3akoH pacnpeneneHuns Mmonekyn no ckopoctam (pacnpenenexHme Makcsenna). (OlNK-3)
PacnpeneneHune BonbumaHa. BapomeTtpuyeckas dpopmyna. (OlNK-3)

BHyTpeHHsiIs aHeprusi. Tennota n pabota B TepmoamHamuke. (OMNK-3)

MepBoe Havyano TepMOAUHAMUKN N €ro NPUMEHeHne K naoxopudeckomy npoueccy. (OlMK-3)

MepBoe Havyano TepMOAMHAMUKM 1 Ero NPUMEHEHKE K n306apryeckomy npoueccy. Pusnyeckuii cMbicn

YHUBepcanbHoi ra3osoi noctosaHHoii. (OMNK-3)

38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

[MepBoOe Hayano TeEPMOOUHAMUKU 1 Er0 NPUMEHEHME K n3oTepMnyeckomy npoueccy. (OrK-3)
MepBoe Havyano TepMoaMHAMMKU 1 ero NpUMeHeHne K aguabatunyeckomy npoueccy. (OMK-3)
AdhhekTnBHBIN AnameTp. CpenHss anuHa ceobonHoro npobera monekyn. Bpems penakcauuu. (OMNMK-3)
SBneHue amdpdpysnm. 3akoH Puka. (OMNK-3)

SlBneHue TennonposogHocTU. 3akoH Pypbe. (OINK-3)

SiBneHne BHyTpeHHero TpeHus. (OrK-3)

Kpyrosble npouecchl. K.IN.0. Tennosoi n xonognnbHon MawmHbl. (OlMK-3)

Lwmkn KapHo. K.MN.O. unkna KapHo (BbiBog). (Or1K-3)

MepBas n BTopas Teopema KapHo. TepmoanHammnyeckas wkana temnepartyp. (OlK-3)
lMpueeneHHas Tennota. YpasHeHme Knaysnyca. (OK-7)

OHTponus. Ceonctea sHTponuun. (OK-7)

OHTponus ngeanbHoro rasa. (OK-7)

Btopoe Havano tepmognHamukn. (OK-7)

Cratuctnyeckunin cMbiCn BTOPOro Havana repmoanHammkm. (OK-7)

YpasHeHune BaH-gep-Baanbca. MNonpaekn Bax-gep-Baanbca. (OK-7)

Cemectp 3

Tekywuin KOHTpPONb

1. KoHTponbHas pabora
Tembl 4,5,6,7,8,9,10
Tembl:

O©oo~NOOOThWN =

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

. OnexTpuyeckoe none B Bakyyme. (OlK-3)
. Onanektpukn. (OMNK-3)

. MpoBogHukn. KoHpeHcatopsl. (OlK-3)

. OHeprus 3apsixeHHblx cuctem. (ONK-3)

. OnekTpuyeckunii Tok. (OlK-3)

. MarHuTtHoe none B Bakyyme. (OlK-3)

. MarHuTHoe none B BewecTtse. (Ol1K-3)

. OnekTpomarHmTHas nHaykums. (OrK-3)

. dnekTpomMarHuTHble konebanms. (OrMK-3)

OnekTpomMarHutHele BonHbl. (OlK-3)
UHTepdepeHuns ceeta. (OlNK-3)
Ondppakuns ceeta. (OlMK-3)
Monsapusauns ceeta. (OlK-3)
doToHbI. (OlK-3)

Tennosoe nanyyenue. (Or1K-3)
Teopusa atoma Bopa. (OlMK-3)
dotoadppexT. (ONK-3)

BonHosble ceoricTea yactuy,. (OrK-3)
PanmnoakTtneHocTb. (OlK-3)

Anpo atoma. (Ol1K-3)

Mpumepbl 3a0aHniA:

3apgadya 1. Tpu oamHakoBbix nonoxuTenbHbix 3apsna Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWNHAM PABHOCTOPOHHErO
TpeyronbHuka. Kakoi otpuuatenbHblii 3apsn Q4 Hy>XXHO MOMECTUTb B LIEHTPE TPEYronbHWKa, YToObl cuna npuTsXeHnus ¢
€ro CTOPOHbl ypaBHOBECWNA CWMbl B3AMMHOMO OTTaNKMBaHUS 3apsiAoB, HAXOASIINXCS B BEPLUMHAX?

3apaya 2. MNonoxutensHble 3apagbl Q1=3 MkKn n Q2=20 HKn HaxooaTcs B BakyyMe Ha pacctosHum r1=1,5 m gpyr ot
npyra. OnpegennTb paboTty A', KOTOPYIO Ha4O0 COBEPLWMNTb, 4TOOLI CONM3NTL 3apsaabl 00 PacCTOsHMS r2=1 M.

3apaya 3. OnekTpuyeckoe none co3gaHo AByMs TodeyHbiMm 3apsanamu: Q1=30 HKn n Q2=-10 HKn. PacctosHune d mexay
3apsgamu pasHo 20 cM. OnpenennTtb HaNPSXXEHHOCTb 3NEKTPUYECKOro Nons B TOUKE, HaxoaswWwencsa Ha paccTosHUN
r1=15 cM OT NepBOro 1 Ha paccTosHUK r2=10 CM OT BTOPOro 3aps.a0s..
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3apava 4. NoteHumnomeTp ¢ conpoTmeneHnem R=100 Om nogkntodeH Kk uctodHnky toka, 30C & kotoporo pasHa 150 B un
BHyTpeHHee conpoTueneHune r=50 Om. Onpegenntb NokasaHue BonbTMeTpa ¢ conpoTueneHnem Re=500 Om,
COEOMHEHHOTrO MPOBOLHUKOM C OLHOW N3 KNEMM MOTEHLMOMETPA U MOLBUXHBIM KOHTAKTOM C CEPEANHO 0BMOTKM
noteHunomeTpa. KakoBa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe To4YKaMm NoTeHumnomeTpa npu OTKI0YEHHOM
BONbTMETpE?

3apava 5. o ToHKoMy NpoBoasieMy Konbly paguycom R=10 cM TedeT Tok 1=80 A. Haitn MarHuTHyto nHaykumio B B
Touke A, paBHOyLaNEHHOW OT BCEX TOYEK KOMbLa Ha pacctosHue r=20 cM.

3apnaya 6. Ha ToncTyto CTEKNAHHYIO MNACTUHKY, MOKPBITYIO O4EHb TOHKOW NMIEHKON, NoKasaTenb NpenoMneHns n2
BelecTBa KOTOpon paeeH 1,4, nagaet HOpManbHO NapanfienbHblil My4oK MOHOXpoMaTuyeckoro ceeta (A=0,6 Mkm).
OTpaxeHHblin cBET MakcuMManbHO ocnabneH BcneacTsme uHTepdepeHumm. Onpenenutb TONWMHY d NAeHKU.

3apgadya 7. Ha wenb wrpuHon a=0,1 MM HOpManbHO NafaeT napannenbHblA Ny4ok cBeTa 0T MOHOXPOMAaTN4eCcKoro
nctoyHuka (A=0,6 Mkm). OnpenenuTb WNPUHY | LEHTPaNbHOrO MakCMMyMa B AMOPaKLMOHHOW KapTuHe, Npoeunpyemon ¢
MOMOLUbIO NINH3bI, HAX0AsWeNCa HeNOCPeACTBEHHO 32 Wenblo, Ha 9KpaH, OTCTOSIWMIA OT IMH3bl HA PaccTosaHUN L=1 Mm.
3apgadya 8. CteneHb nongapusaummn P yactuyiHo-nonsaprnsosaHHOro ceeta pasHa 0,5. Bo ckonbko pas otnmyaetcs
MakCMMasnibHas MHTEHCMBHOCTb CBETA, MPOMNYyCKaeMoro Yepes aHannaartop, 0T MUHUMaNnbHON?

3apava 9. C noBepxHOCTM caxu nnowanpto S=2 cm2 npu temnepatype T=400 K 3a Bpems t=5 M1H nanyyaetcs saHeprus
W=83 . Onpenenntb KO3(OOMLNEHT TEMNOBOrO U3NYYEHNS € CaAXMN.

3apava 10. [1Ba nCToyHMKa 13ny4aloT CBET C AIMHON BONHbI 375HM 1 750 HM. HainTy oTHOWeEHne nmMnynbcoB OOTOHOB,
n3ny4aembix NEPBbIM Y BTOPbIM UCTOYHUKOM.

2. JlTabopatopHble paboTbi

Tembl 4,5,6,7,9

NabopatopHas pabota 1. MiaydeHune paboTbl anekTpoHHOro ocumnnorpadga. (OrnK-3)

NabopaTopHas paboTa 2. Nposepka 3akoHa OMa 1 uaMepeHve yaenbHoro conpotmeneHus. (OMNMK-3)

NabopatopHas pabota 3. iaydeHune pacnpeneneHns MarHuTHOro nonst Boonb ocu coneHomaa. (OrK-3)
NabopatopHas pabota 4. OnpeneneHne ropusoHTanbHOM COCTaBNAOWER MarHUTHOM MHOYKLAN

marHutHoro nons 3emnu. (OlMK-3)

Na6opatopHas paboTta 5. N3y4eHune saTyxatowmx konebaruii. (OMK-3)

Na6opatopHas paboTta 6. N3ydeHune penakcaumoHHbIx konebaHuii. (OlMK-3)

NabopatopHas paboTta 7. NaydeHune andbpakumm ceeta. (OMNK-3)

NabopatopHas paboTta 8. M3y4eHune 3akoHOB TennoBoro nanyveHus. (OrMK-3)

NabopartopHas pabota 9. 3yyeHne sBneHns gootoadpgoekTa. (ONMK-3)

Na6nopartopHas pabota 10. CnekTp atoma Bogopoaa. (OrnK-3)

NabopaTopHas pabota 11. O3HakoMneHwe ¢ paboToii razosoro nasepa. (OMK-3)

3. NMncbmeHHOE poMallHee 3apaHne
Tembl 4, 5,6,7,8,9, 10
MNpumep 3apnaHns.

1. Ha HemMarHuTHbI Kapkac coneHonaa cevyeHnem S B 0MH cnoi HamoTaHbl N BUTKOB NpoBonoku. nnHa coneHonpa
paBsHa ¢. Hantu nHoyktneHocTb L (B MITH) atoro coneHoupa. (OK-7, OlK-3)

2. B marHutHOM none ¢ uHaykuuen B pasBHoMepHO BpawaeTtca pamka n3 N Butkos nposonoku. MNnowanb pamkn pasHa S,
yrnoBas CKOpOCTb BpalleHns pasHa w. HanTn MmakcmmanbHyto 9.4.c. Ei,max (8 B) uHaykuun, BO3HMKaIOWYO B 3TOM
pamke. (OK-7, OlK-3)

3. Mo coneHomay c yncnom sutkoB N Teyet Tok |. MarHWTHbI NOTOK Yepes3 nonepeyHoe ceveHre coneHonaa paseH .
Hawntu nHgyktneHocTb L (B MkITH) aToro coneHounpa. (OK-7, OlK-3)

4. Cuna Toka B KaTywWwke NHOYKTUBHOCTW L paBHOMEpHO yBennymeaeTtcs Ha Al 3a Bpemsa At. Haiitn cpenHee 3HadveHune
9.4.c. camouHaykumm Es (8 MB). (OK-7, OIK-3)

5. B anekTpuyeckoin uenu ¢ MHOYKTUBHOCTLIO L cuna Toka nameHsetcs no 3akony I= 5t (A). Hantu a.4.c. caMonHayKumnm
Es (8 B). (OK-7, Ol1K-3)

6. MNpwn BbIKNIOYEHUN Lienn, coaepxallein conpotusneHre R, cuna Toka ymeHblwaeTcs cornacHo rpadomky. Hamtm
WHBYKTMBHOCTL uenm L (B H). (OK-7, Ol1K-3)

7. HanpsxeHHocTtb marHntHoro nons H= 100 A/M, niaoykums B = 0,2Tn. Haintu nnoTHOCTb SHEprum MarHUTHOro nons (B
LOx/m3). (OK-7, OlK-3)

8. B nnockom Bo3aylwHOM (€=1) KOHAEHCATOPE 3NEKTPUYECKOE CMeLLEHNEe MeHSaeTCa No 3akoHy D=at . Haintu nnotHocTb
TOKa cmelleHns jemeu. (B A/m2). (OK-7, OlK-3)

9. ConeHonp ¢ nnowanbio nonepeyvHoro ceveHms S umeet N BUTKOB NPOBONIOKA. VIHAYKLIMA MAarHUTHOMO NONs BHYTPW
coneHomga npu cune toka | pasHa B. HaiiTn nHayktueHocTb L (B MITH) aToro coneHomgaa. (OK-7, OlNK-3)

10. ConeHong nHOyKTMBHOCTbLIO L conepxmT N BUTKOB MPOBONOKW. HaiTn MarHUTHbIA NOTOK Yepes NonepeyHoe ceveHne
coneHonga ® (B MkB6) npu 3apaHHoit cune Toka l. (OK-7, OlMK-3)

9K3ameH

Bonpochbl kK aKk3ameHy:

1. On. cTaTmyeckoe none B Bakyyme. 3aKOH COXpaHeHus an. 3apsaa. 3akoH KynoHa. HanpsxxeHHocTb an. nons. MpuHumn
cynepno3auummn nonei. (OlNK-3)

2. MNoteHuman an. ctatudeckoro nons. CeaA3b HANPSAXEHHOCTW U NOTeHumMana an. ctatmdeckoro nons. (OrK-3)
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3.9nekTpuyeckuin gunonb. Pacyet an. nona gunons. (OlK-3)
4. Cunosble nnHUK 31. Nong. MNoTok BekTopa HanpsixeHHocTn an. nons. (OlNK-3)

5.Teopema OcTporpanckoro-laycca v ee npuMeHeHWe K BbIYUCNEHNIO HAMPSXXEHHOCTU MOMst OT BECKOHEYHOM
ofHopoAHo3apsKeHHo nnockocTn. (OlK-3)

6. Teopema OcTporpanckoro-l"aycca 1 ee NpUMEHEHUE K BbIMUCIEHNIO HAMPSI)KEHHOCTU NMOMst OT 6ECKOHEYHON HUTK.
(OrK-3)

7.Teopema OcTtporpanckoro-l'aycca u ee npMMEHEHUe K BbIYMCNIEHNIO HAMPSAXEHHOCTA MO METaNINYeCcKon cqepbl.
(OrK-3)

8. On. none B auanekTpukax. MonsapHble n HeNONSApHbIE MONEKYNbl. IN. AUMNONb BO BHEWHEM OOHOPOAHOM 3/1. Mone.
(OrK-3)

9. Monsapn3aums LManekTpnKoB: OPNEeHTaLMOHHas 1 gedopmaunoHHas. Bektop nonspusaumu. Cesa3sb Mexay
NMOBEPXHOCTHOW NAOTHOCTbIO CBA3AHHBIX 3apsa40B M BEKTOpoM nongapuadauun. (Or1K-3)

10. HanpsxxeHHOCTb a1. nons B ananekTpuke. Teopema [faycca ong an. nons B guanekrpuke. dunanektpuydeckas
NpPoHMLAaEeMoCTb 1 ee donaundecknii cmbicn. (OlNK-3)

11.MpoeogHvKkK B 3. none. PacnpeneneHune 3apsanos B NPOBOAHUKAX (BHYTPY NPOBOAHUKA U HA €ro NOBEPXHOCTH).
(OIK-3)

12.CBA3b MeXay HaNpsXXeHHOCTbIO 3/1. NONS Y NOBEPXHOCTM NPOBOAHMKA U MOBEPXHOCTHOMN MAOTHOCTLIO 3apS40B.
(OrK-3)

13. OnekTpoemkocTb npoBogHUKoB. KoHoeHcaTopbl. CoeanHeHne koHaeHcatopos. (OlK-3)

14.OHeprua an. nons. SHeprus CUCTEMbI HEMOABUXHbIX TO4EYHbIX 3apsnos. (OrK-3)

15. DHeprus an. nong. SHeprus 3apsxxeHHoro nposogHuka. (OrMK-3)

16. MNoCTOSAHHbIN 3N. TOK, Er0 XapakTepUCTKM 1 ycnosns cywectsoaHus. (OlNK-3)

17. MocTosaHHbIA 9n. ToK. 3akoH Oma ang uenwn. (OlK-3)

18. MNocToaHHbIN 3n. Tok. 3akoH Oma B andpdbepeHumansHoin goopme. (OMK-3)

19. OneKkTpoNpPOBOAHOCTL METANNOB. DKCNEPUMEHTANbHOE A0Ka3aTeNbCTBO SNEKTPOHHOM NPUPOAbl TOKA B MeTannax.
(OrK-3)

20. Knaccuyeckasn Teopus anekTponpoBogHoCcT Metannos. BeiBog 3akoHoB Oma 1 BuoemaHa-®paHua na anekTpoHHOM
Teopuu. (OIK-3)

21. TpyaHocTu knaccuyeckoi Teopun nposogumoctu. (OlK-3)

5.MarHutHoe none B Bakyyme. (OlK-3)

22. MarHuTHOe none B Bakyyme. 3akoH brno-Casapa-/lannaca v ero npumeHeHue 4ns pacyeta MarHUTHOrO Nons NPsiIMoro
Toka. (Or1K-3)

23. 3akoH bruo-Caeapa-Jlannaca n ero npMMeHeHne ons pacyeta MarHUTHOrO NOAs B LLEHTPE KPYroBoro Toka.
24. MarHuTHOe none aemxyuwerocs 3apsga. (OrlK-3)

25. 3akoH Amnepa. LlelicTBne MarHMTHOro nons Ha asuxywmincs 3apsa. (OlNK-3)

26. [1BnXeHne 3apsKeHHbIX YacTul B MarHutHom none. (OlK-3)

27. YckopuTenn 3apsxeHHbix yactuu. LuknotpoH. (ONK-3)

28. OdbgpekT Xonna. (OlNK-3)

29. 3aKOH MOMHOro ToKa A4ns MarHMTHOro nons B Bakyyme. (OlK-3)

30. MarHuuTHOe none coneHounga u topounga. (OrK-3)

31. PaboTa no nepemelLeHmno NpoBOAHMKA 1 KOHTYpa C TOKOM B MarHuTHoM none. (OMNK-3)

32. MarHuTHOe none B BewecTse. MarHMTHbIE MOMEHTBI aTOMOB 1 3nekTpoHoB. (OlK-3)

33. Iua n napa marHetmam. (Ol1K-3)

34. HamarHuyeHHocTb. MarHuTHoe none B BewecTtse. (Ol1K-3)

35. 3akoH nonHoro Toka ana marimTtHoro nons B sewectse. (OMNK-3)

36. deppomarHeTuky, ux ceorctea 1 nx npupona. (OrK-3)

37. OnekTpomarHutHas nHaykums. Onbitel @apapes. MNpasuno NeHua. (OMMK-3)

38. OnekTpomarHuTHas nHaykums. Beisog 90C nHayKLUMN N3 3NEKTPOHHOW TEOPUN 1N N3 3aKOHA COXPAHEHMNS SHEPTUN.
(OrK-3)

39. NHoykTuBHOCTb KOHTYpa. CamouHaykumus. Baanmuas nnaykums. (OlNMK-3)

40. OHeprus martutHoro nons. (ONK-3)

41. Buxpesoe anektpuyeckoe none. (OlK-3)

42. Tok cMmeweHus. (Or1K-3)

43. YpaBHeHne Makcsenna un nx aHanua. (Ol1K-3)

44. dnekTpuyeckmii konebatenbHblil KOHTYP. CBOGOAHBLIE anekTpoMarHTHble konebaHus. (OMNK-3)

45. dnekTpuyecknin konebaTenbHblil KOHTYP. CBOBOLHbIE 3aTyxatolWwme aNeKTPOMarHUTHole KonebaHus konebaHus.
(OrK-3)

46. dnexTpuyecknin konebaTenbHblil KOHTYP. BbIHyXaeHHbIe anekTpoMarHuTHele konebaHus. (OMK-3)

47. CporicTBa anekTpoMarHnTHoIx ceorcTts. (OlNK-3)

48. OHeprus anekTpoMarHmTHbIX BonH. (OlMK-3)

49. Nany4yeHune anekTpuyeckoro gunons. (OrK-3)

50. Wkana anekTpomMarHntHeix BonH. (OlK-3)
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51. PacnpocTtpaHeHue ceeTa Yepes rpanudy asyx cpeg. (OlK-3)

52.NHTepdepeHuus ceeta. (OlNK-3)

53. KorepeHTHOCTb 1 MOHOXpoMaTnyHocTb. (Ol1K-3)

54. Ycnosue nHtepepeHUnMoHHOro Mmakcumyma n mnuHumyma. (OriK-3)

55.NHTepdepeHuus ceeTa. PacyeTt nHTepdepeHUNOHHON KapTuHbl OT ABYX NCTOYHMKOB. (OlK-3)
56.NHTepdepeHumns ceeTa B TOHKUX nneHkax. (OlK-3)

57. Oudbpakums ceeta. MNMpuHumn MNonreHca-dpexHens. (OMNK-3)

58. MeTon 3oH ®PpeHens. (OlK-3)

59.Ondbpakuns dpeHens Ha kpyrnom otsepcTuu. (OlNK-3)

60.Ondpakuns PpeHens Ha kpyrnom gucke. (OlMK-3)

61.0ncpakuns dpayHrodepa Ha amgppakumoHHon pewetke. (OMNK-3)

62.dndpakums Ha npocTpaHcTBeHHOW peweTke. Popmyna Bynbda- Bbparra (OlK-3)
63.0ucnepcus ceeta. dnekTpoHHas Teopus aucnepcum ceeta. (OrK-3)

64. Monspusaumsa ceeta. (OlNK-3)

65.CteneHb nonapusaumn. (OlK-3)

66. 3akoH Mantoca. (Orl1K-3)

67.[BoliHoe nyyenpenomneHne. MickycteeHHas ontudeckas aHuaotponus. (OMNK-3)

68. Tennosoe n3nyyeHme n ero xapakrepuctnkn. 3akoH Knpxroda. (Ol1K-3)

69.3akoH CtedpaHa-bonbumana. 3akoH cmewerns Buna. (OlMK-3)

70.I'mnotesa lMnaxka. ®opmyna MNnaxka. (OlK-3)

71.PoToadpchekT.3akoHbl ooToadgpekTa. (OlMK-3)

72.YpaBHeHne DiHwTelHa ans BHelwHero dpotoadpdekra. (OrMK-3)

73. OnbiThl Jlebenesa. Lasnexue ceeta. (OMNK-3)

74.BonHoBoe ob6bsicHeHne faeneHus ceeta. (OMNK-3)

75.KBaHToBOE 06BbsICHEHMe AaeneHust ceeta. (OMNK-3)

76. OcbpekT KomnTtoHna. (OlK-3)

77.KopnyckynsapHo-BONHOBOW Ayann3m CBONCTB BewecTtsa. Popmyna ge bpoiing. (OrK-3)
78.CooTHoweHne HeonpeaeneHHocTen. CnencTeust U3 COOTHOLWEHWI HeonpeaeneHHocTeit. (Or1K-3)
79.BonHoBag doyHkums n ee ctatuctndeckun cmbicn. (OrK-3)

80.06wee ypaBHeHue LpenuHrepa. YpasHeHue LpeauHrepa ons ctaumoHapHbix coctosiHui. (OMK-3)
81. MprHUMN NpNYNHHOCTM B KBaHTOBOMN MexaHuke. (OlK-3)

82.CeobogHas Yactumua. (OrnK-3)

83.YHacTtuua B 0gHOMEPHON NPSAMOYronbHOM " noTeHumansHom ame". (OrNK-3)
84.MpoxoxAeHne YacT1Lbl CKBO3b NMOTEHUMaNnbHbIi 6apbep. TyHHeNbHbIR adpdpekT. (OMK-3)
85.KBaHTOBBIV rapMoHuyeckmin ocumnnsaTtop. (OrNK-3)

86. MoMeHT nmnynbca B kBaHTOBOM MexaHuke. (OlK-3)

87.Atom Bopopogna. KeaHtosble yncna. (OlMK-3)

88.0nbiT WtepHa n MNepnaxa. CnvH anektpoHa. CnuHosoe kBaHToBOE 4ucno. (Or1K-3)
89.MpyHUUN HEPA3NNYMMOCTU TOXAECTBEHHbIX YacTumy,. (OlK-3)

90.MpwnHuun Maynu. PacnpeneneHne anekTpoHoB B atome no coctosHuam. (OlK-3)
91.CnekTpbl aToMoB U Monekyn. KombrHaumoHHoe paccesiHme ceeTa. (OlMK-3)

92.BbiHyx aeHHoe nanyyeHue. MpuHumn getansHoro pasHosecus. ®opmyna MNnaxka. (OlMK-3)
93.J1azepol. (Or1K-3)

94.9nemeHTbl kBaHTOBOM cTatuctmkun. (ONMK-3)

95. PacnpegneneHue anekTpoHOB NMPOBOAVMOCTM B META/IE MO SHEPTUsM Npu abContoTHOM Hyne. dHeprus depmu.
BnnsHne Temnepatypbl Ha pacnpeneneHne snekTpoHOB NPOBOAMMOCTU B MeTanne no aHeprusam. (OlK-3)

96. Teopus TennoemkocTel iiHWTenHa, Oebas. (OMNK-3)
97. DHepreTuyeckne 30HbI B KpucTtannax. PacnpeneneHne anekTpoHOB N0 3HEPreTnyeckmm 3oHaM. BaneHTHas 30Ha u
30Ha nposoaMMocTu. MeTtannbl, AUAaNeKTprKK 1 nonynpoBogHukm. (Or1K-3)

98. MonynpoBoaHunkn.CobCcTBEHHAS 1 NPUMECHAs MPOBOAMMOCTb NonynpoBoaHKKoB. (OMNK-3)

99. Paborta Bbixona. KoHTakTHast pasHocTb noteHumnanos. (OMNK-3)

100. KOHTaKkT 3n1eKTPOHHOrO 1 AbIPOYHOrO NOMYNPOBOAHNKOB (P-N MEPEXOn) U ero BOMbT - aMnepHas xapakTepucTuka.
(OrK-3)

101. OcHoBHble cBolicTBa 1 cTpoeHune aapa. (OrK-3)

102. OHeprus cesasm saep. (OrK-3)

103. AnepHble cunbl. (OMNK-3)

104. PagnoakTtmBHOCTb. Buabl pagnoaktmeHoro uanydexms. (OK-7)

105.9nemeHTapHble yactuubl. (OK-7)

106. dyHaameHTanbHble B3anmogenctaus. (OK-7)
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6.4 MeTtoouyeckue matepuansbl, onpepensitollue npowuenypbl oLeHMBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yloLLLuX 3Tanbl oopMMpoBaHMA KOMMNEeTeHL,UI

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

Ins sauéra:

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

Insa ak3ameHa:

86 6annos un 6onee - "oTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

PHEORM,

dopma Mpouenypa oueHUBaHUS 3HAaHUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Artan | Konnyectso
KOHTpoOnsi hesiTeNIbHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUPOBaHUSA KOMMETEeHLUN 6annos
Cemectp 2
TeKyL it KOHTPOIb
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yackl ayantopHoit paboTbl. Obyyatowmecs
pabota nonyyaroT 3afaHns Onsi NpoBEepKU YCBOEHUS NpoiiaeHHoro Mmatepuana. Pabota 1 10
BbINO/HAETCSA B MMCbMEHHOM BUAe 1 coaértca npenogasarento. OueHnsatoTcs
BnafeHve matepuanom no teme paboTbl, aHaNUTUYeCkme cnocobHOCTH, BnaaeHme
MeTodaMu, yMeHMWsl N HaBblKK, He0BXoauMble NS BbINOHEHWS! 3aAaHNIA.
MucbmeHHoe  |Obyyarowmecs NonyyaoT 3a4aHNe N0 OCBELLEHMIO ONPeaenEéHHbIX TEOPETUYECKNX
JomaiHee BOMPOCOB MW pelleHnio 3ana4y. PaboTa BbINONHAETCS NMCbMEHHO AoMa U 2 20
3afaHue coaétcs npenogasatento. OLueHMBaOTCS BNageHWe MateprasnoMm rno Teme
paboTbl, aHANNTUYECKUE CNOCOOHOCTU, BNaleHNE METOAAMM, YMEHNS 1 HaBbIKY,
HeobXoouMble ANS BbINOMHEHNS 3a0aHNIA.
TecTnposaHue [TecTupoBaHue NPOXOAUT B MUCbMEHHOW OOPME UK C NCNONb30BaHUEM
KOMMbOTEepPHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe KONnM4ecTso 3 20
TECTOBbIX 3a4aHW. Ha BbINONHEHVE BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBUCUMOCTU OT KONnn4yectea 3a,uaHv||7|. OLI,eHKa BbiCTaBNnsAe€eTCsd B 3aBUCUMOCTU OT
npoueHTa npasunibHO BbIMONHEHHbIX 3a,uaH|/||7|.
3auert 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMNS OUCLMMINHDI. 50
Ob6yuatowmiica nony4aeT Bonpoc (Bonpockl) nnbo 3anaHue (3afaHuns) n Bpemst Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHMe matepranoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSTb HYXHblE 3HAHWS, HABbIKW 1 YMEHUS NMPW aHannse
NPOBNEMHBIX CUTYyaLMA N PEIEHNN NPAKTUYECKMX 3a0aHWIA.
Cemectp 3
TekyLLUA KOHTPONb
KoHTponbHas [KoHTponbHas pabota NpoBOAWNTCS B Yackl ayaMTopHOi paboTbl. Obyvatowmecs
pabota nonyyarT 3aLaHus Ans NpoBEpPKU YCBOEHUS NPoiaeHHOro Matepumana. Pabota 1 5
BbINOMHAETCA B MMCbMEHHOM BuAe 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHne maTepmanoMm no TeMe paboTbl, aHANNTUYECKME CNOCOBHOCTM, BNafeHwe
MEeTO4aMM, YMEHNS N HABbIKW, HEOOXOAMMbIE AJ1 BbINONHEHUS 3a0aHUNA.
NabopatopHble (B ayantopun, ocHaWEHHON COOTBETCTBYIOWMM 060pyaoBaHMEM, 0Byyatowmecs
paboTbl NPOBOAAT y4eOHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM 2 40
NPaKTUKO-OPUEHTMPOBAHHBIX TexHoNornii. OLEeHMBAIOTCA 3HaHUe mMaTepuana um
YMEHME NPUMEHSTb €ro Ha NPaKTWKe, YMEHWUS 1 HaBbIKK MO paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.
MucbMeHHoe  [Obyyarolwmecs nonyyatoT 3a4aHUE MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomailuHee BOMPOCOB WKW pelleHmnio 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 3 5
3alaHue cnaércs npenogasatento. OueHMBalOTCS BNageHWe Matepranom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTH, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble AN BbIMOMHEHWS 3a0aHWA.
SAEKTPOHHBH
Crpannua 17 us 24. il YHHBEPCHTET
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
OkK3ameH OK3aMeH HaueneH Ha KOMMAEKCHYIO NPOBEPKY OCBOEHMS OUCLMMIVHBI. OK3aMeH 50

MPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHusl) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MatepranoM, ero CUCTEMHOE
OoCcBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuse NPobneMHbIX CUTyaUnin U PeeHNN NPaKTUYECKNX 3aAaHNA.

7. MepeueHb nuTepartypbl, HEO6X0AMMOW A1 OCBOEHUS UCLUMANHbI (MOAYNS)
OcBoeHWe aucumMnnnHbI (MOoYNs) npeanonaraeT n3y4eHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaoWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9/IEKTPOHHOM BUAE - Yepe3 NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY norosopos ¢
npasoobnanatensmMm 1 NpenocTaBneHHbIx aoctynos HYM KY;

- B MeYaTHOM BUAE - B (hoHae 6ubnuotekn HabepexHouenHuHeKoro nHetutyta (counmana) KdY. Obyyatowmecs
nonyyatoT y4ebHyo nutepaTypy Ha aboHEMeHTE Mo YnTaTenbCckum Bunetam B COOTBETCTBUM C MPaBUNaMU Nonb30BaHNs
61bnMoTEKON.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTaHLUMOHHO M3 NtoBol TOYKM Npy BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHnin GubNnMoTeYHbIin
ooHA, AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnsapa (ans obydatowmxcs no ProC 3++ - He
mMeHee 0,25 ak3eMnngapa) Kaxaoro U3 n3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNSs),
HaxoauTcs B MpunoxeHnu 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy 3NeKTPOHHbIX U3LAHUIA U NMPU U3MEHEHWW KOMMNEKTOBAHUS (OOHA0B BrbnnoTteku
HabepexHouenHuHckoro nHetutyTa (punuana) Kdy.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTn "UHTepHeT", He06X0AUMbIX ONS
OCBOEHUS BUCLMUMINHBI (MOOYNS)

Coursera - https://www.coursera.org/

MIT OpenCourseWare - https://ocw.mit.edu/

OpenEDX - http://open.edx.org/

HaunoHanbHbii OTkpbIThId YHuBepcutet UHTYUT - https://intuit.ru/

MopTtan CoBpeMeHHas undposas obpasoBaTenbHas cpena B PP - https://online.edu.ru

9. MeToguyeckme ykasaHus ois 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumm BecTtu koHcnekTMpoBaHue y4ebHoro matepuana. ObpalaTb BHUMaHUE Ha TEPMUHbI, CDOPMYINPOBKM,
packpblBalolme coaepXaHne TeX NN NHbIX SBNEHWUIA 1 NMPOLECCOB, Hay4YHble BblBOAbI 1
npakTnyeckme pekomeHgauun. XenatenbHo 0CTaBUTb B paboymx KOHCNeKTax nons, Ha KOTopPbIX
nenatb NOMETKN N3 PEKOMEHL0BAHHON NTepaTypbl, LONONHSOWME Matepuan NpocnywaHHoM
neKumnn, a Takxe noadepkusatoLlme ocobyto BaXHOCTb TEX UMK NHBIX TEOPETUYECKMX MOSTOXEHIA.
3apaBaTtb NpenoaaBaTesto YTOYHSIIOWME BONPOCHI C LIEMbIO Pa3peLleHnst HESCHBIX MOMEHTOB.
Bo3MoXHO npoBeaeHne NeKLMOHHBIX 3aHATUIA C MPUMEHEHNEM OUCTAHLIMOHHbBIX TEXHONOMIA B
oby4eHun. B cnyyae npumMeHeHns B 06pa3oBaTeNibHOM NpoLuecce ANCTaHLUMOHHBIX 06pasoBaTenbHbIX
TexHonoruii obyyatolmecs n3y4arT TeopPeTUYECKNiA NEKLUMOHHBI MaTepran Ha creayowmx
nnatdoopmax 1 pecypcax:

- B kKomaHoe "Microsoft Teams";

- B BuptyanbHoii ayautopum.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTuyeckme | 1. Ha nepBoM 3aHaTUKM CTyLeHTaM npeanaraeTcs nurepaTypa 1 Mmatepuansl B 9N1€KTPOHHOM BMaE O
3aHaTUA rnocnenyowero NpoBeaeHNs NPakTUYECKMX 3aHATUIA 1 caMoCTOSITENbHON paboTol.

2. Ha nocnenyoowmx 3aHATUAX CTYAEHTHI pPewaroT 3aiayun no NnpeactasneHHbIM TeMaM.

3. AKTUBHOCTb CTyAEHTOB MoowpsieTcs npenonasarensm bannamu.

4. CymMMapHbIii 6an, KOTOpbIA BbICTABNSIETCS CTYAEHTY 3a NPOBEAEHNE NPaKTUYECKMX 3aHSITURA,

cknapblBaeTcsl U3 6anno., BbICTaBIEHHbIX 3a MNOCELWEHWEe 3aHSTUI 1 aKTUBHOE y4acTue CTY4EHTOB B

NpPOBeaeHNN 3aHATUIA.

5. BO3MOXHO NpoBefeHue npakTU4eckmnx 3aHATUN ¢ NPUMEHEHNEM ANCTAHLNOHHBLIX TEXHONOMNIA B

obyyeHun. B cnyvae npuMeHeHns B 06pa3oBaTeNibHOM NpoLecce ANCTaHUMOHHbBIX 06pasoBaTenbHbIX

TexHonoruii obyyatolmecs BbIMOMHAOT 3a4aHNs NPaKTUYECKNX 3aHSTUIA Ha cneayrowmx nnaTtgpopmax

n pecypcax:

- B komaHae "Microsoft Teams";

- B BupTyanbHown ayautopun.

nabopatopHble| 1. Ha nepBoM 3aHSTMK CTyAEHTbI pacnpenenstotcs B 6puragbl no 2-3 Yenoseka Ans BbiNONHEHNS
paboTbl nabopatopHbIx paboT, 1 UM onpenensieTcs nepeyeHb BbiNoHAeMbIX paboT U3 NpencTaBneHHOro

Bbiwe (4.2) cnucka.

2. Mepep BbiNonHeHneM nabopaTtopHol paboTbl CTyAEHTbI AOMXKHbI U3Y4NTb METOLNYECKME YKA3AHWS

K nony4eHHbIM nabopaTopHbIM paboTam LSt FPaMOTHOIO WX BbINONHEHUS

3. HenocpenctBeHHO nepen BoiNofHeHEM nabopaTopHoi paboTbl CTYAEHTbHI NIPOXOAST ONPOC MO

BbISICHEHMIO CTEMNEHU X NOArOTOBNEHHOCTM K BbIMONHEHUIO NabopaTopHoi paboThl ¢ MOCNEDYOWMM

LLOMYCKOM.

4. B cnyyae porycka CTyOEHTbl, UCMONb3yst METOAUYECKME YKa3aHNs, OOMXHbI BbINOMHAUTD

npeLcTaBneHHyo nabopatopHyto paboTy 1 nokasaTtb NPernoaaBaTtento NofyyeHHble

3KCNepVMEHTaNbHbIE faHHbIE.

5. Cnegytowmii aTan - HanncaHne oT4eTa no AaHHoi nabopaTtopHoit paboTe.

6. B panbHewweM OaHHbIA 0TYET NpeacTaBmTb Npenonasarenio v 3amnTuTb.

7. B 3aBMCUMOCTM OT 3HaHWI CTyeHTa Npenoaasatefb BuicTaBnsieT 6ann 3a fjaHHyo paboTy.

8. BoamoxHa 3awuTa nabopaTtopHbix paboT B peXuMe OHNnainH unm caada otyeTta 6e3 3awmTbl Yepes

pa3MelleHne Ha nnatgopme 0byyYeHMs C MPUMEHEHNEM ANCTAHLIMOHHbBIX TEXHOMNOMMi B 0ByyeHun. B

cnyyae NpUMeHeHNs B 06pas3oBaTeNbHOM NPOLECCe ANCTAHUMOHHBIX 06pasoBaTenbHbIX TEXHONOM I

0byyatolwmecs BbINONHAIOT 3a4aHNs Ha CnefyowWwmx niaTgopMax u pecypcax:

- B kKoMaHge "Microsoft Teams";

- B BupTyanoHoit ayautopumu.

camocTtosi- | HaunHaTb Hapo ¢ n3y4YeHns pekoMeHO0BaHHON nuTepatypbl. He06X0AMMO MOMHUTL, YTO HA NEKLUK
TenbHas 0b6bI4HO paccMaTprBaeTCsl He BECb MaTepuan, a ToNnbko ero YacTtb. OcTanbHas ero 4actb
pabota BOCMOJIHAETCS B MPOLIEcce caMocTosiTeNbHON paboThl. B cBsS3n ¢ aTuM paboTa ¢ pekoOMeHL0BaHHOA
nutepaTtypoit obsizatenbHa. Ocoboe BHMMaHWE Npu 3ToM HeobxoanMo obpaTuTb Ha codepXaHune
OCHOBHbIX MOMOXEHWI 1 BbIBOLOB, 06 SICHEHNE SIBNEHUIA 1 (haKTOB, YSICHEHME NPaKTUYECKOro
NMPWNOXEHUsI paccMaTprBaeMblx TEOPETUYECKMX BONPOCcoB. B npouecce aToii paboTbl CTyAEHT
LOMKEH CTPEMMUTBCS NMOHSATH U 3aNOMHUTL OCHOBHLIE MONOXEHUS paccMaTpuBaeMoro Matepuana,
NpUMepbl, MOSICHSIIOWME ero, a TakxXe pa3obpaTtbCs B UNNIOCTPATUBHOM Matepuane.
B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM Npouecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr it
obyyatowmecs 3y4aroT TEOPETMYECKUA NEKLIMOHHbIN MaTepyan Ha cnenylowmx nnatgpopmax u
pecypcax:
- B KomaHoe "Microsoft Teams";
- B BuptyansHoii ayautopum.
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Bup pabot MeTtoaunyeckue pekomeHaauum

KOHTpOnbHas | 1. BHMMaTenbHo npoynTaiTe ycnosme 3a4a4m 1 BbIICHUTE CMbICN TEPMUHOB U BblpaXXeHuii B Hee
pabota BXOOSILUMX.

2. 3anuwunTe KpaTko ycnosue 3aagayn, BBOAS AN1S 3a4aHHbIX B YCNOBUU BENNYMH U ONs ONpeaensieMoi

BENUYNHbI BYKBEHHbIE 0603HA4YEHNS.

3. Bblpa3uTb Bce YnicnoBble 3HAYEHUS 3a4aHHbIX B YCNOBUM BEMYUH B eanHuLax CU.

4. Mo BO3MOXHOCTU, coenanTe pUCYHOK, YHepTeX UM YCIIOBHYIO CXEMY, MOSICHSIOWMNE CYLHOCTb

3apa4u.

5. MNpoBeanTe aHanma 3aayun, BCKpbiBaOWMiA ee oU3NYECKNin CMbICT. YCTaHOBMUTE, Kakue

oM3nYeckmne 3aKoHbl U COOTHOLWEHMS MOTYT BbiTb UCMOMb30BaHbI NPW PELLEHUN OaHHOK 3aaa4n.

6. Ha ocHoBaHMK on3mnyecknx 3aKkOHOB COCTaBbTe YPaBHEHNS, CBSA3bIBaoWme prnanyeckue

BEJIMYMHbI, KOTOPbIE XapakTepuaytoT paccMaTprBaeMoe B 3a1a4e SBMEHNE.

7. Pewnte 3anucaHHble ypaBHEHUS MaTeEMaTNYECKM OTHOCUTENBHO MCKOMOI BENNYMHDI U NONy4nTe

oTBeT B 0bLieM BuIe.

9. MoacTaBbTe B hopMyny pelleHnst B oblem Brnae BMECTO BYKBEHHbIX 0603HA4YEHNIA YNCNOBbIE

3Ha4YeHUsl BeNMYMH B eamHunuax CU 1, nponssens BblMUCNEHUS, NONYYNTE YNCNOBOI OTBET.

10. PeweHmne 3a4a4m CONpoBOX 4aiTe KpaTKMMK, HO NCHEPMbIBAKOWMMI NOSICHEHNSIMU.

11. B cny4ae npnumeHeHusi B 06pa3oBatenbHOM NpoLecce ANCTaHUMOHHbIX 06pa3oBaTeNbHbIX

TEXHONOrniA BO3MOXHA caada KOHTPONbHO paboTbl Yepes pasMelleHne Ha creayowmx nnatgopmax

n pecypcax:

- B KoMaHae "Microsoft Teams";

- B BupTtyanoHoii ayautopun.

nucbMeHHoe | MeToamyeckme pekoMeHgaumm K AoMallHeMy NMCbMEHHOMY 3a0aHuto.

nomawHee | JlomawHee 3afaHne BbINOMHSAETCS YepHUNamm, pa3bopyrBbiM NOYEPKOM B OTAENBHOMN WKOMAbHOW
3apaHve TeTpaau. Ecnn novepk Menkuii, HepasbopumBbli (HEMOHSTHIN), TO crneayeT NMcaTh YHePTEXHbLIM

wpugTom.

Ycnosus 3agady B AOMalHEM 3a4aHnn NpUBoASATCS NONHOCTbIO. [1ns 3aMevaHuii npenogasaTtens Ha

CTpaHuLuax TeTpann Hy>XHO OCTaBnATb nons. Kaxayto 3afgady cnegyet Ha4MHaTb C OTAENbHOroO nucTa.

PelweHuns 3anay [onxHbl CONPOBOXAATLCS KPATKMMU, HO MCYEPNbIBAIOWMMU 06 BSACHEHMSMU X042

peweHns. PeweHne 3a0a4 pekoOMeHOyeTCs BbIMONHATL B Cleaytoleri NocneaosaTenbHOCTU:

1. BBecTn BykBeHHble 0603HAYEHNS (PU3NHECKUX BENUYMH, ECNIN 3TO HE COE?NAHO B YCNOBUM 3a4a4u.

2. Coenatb (ecnu 3170 HEOHX0AMMO) YEPTEX (INEKTPUYECKYIO, ONTUHECKYIO CXEMbI), MOSICHSIOWNIA

coepXxaHue 3afayv 1 Xon peleHuns.

3. CpopmynmpoBath OU3NYECKME 3aKOHbI, HA KOTOPbIX 6a3upyeTcs pelleHre 3anaqn.

4. CocTaB1Tb ypaBHEHMWE UKW CUCTEMY YPaBHEHWUIA, pellas KOTOPYHo, MOXHO HaWTN UCKOMble

BENNYWHBbI.

5. PewnTb ypaBHeHMWe B 0BLEM BUAE U NONYYUTb PACHETHYIO OOpMyy.

6. MNpoBepuTb pasmMepHOCTb UCKOMOW BENNYMHBI MO PacHETHON hopMyne 1 TeM caMblM NOATBEPANUTb

€€ NpasBunNbHOCTb.

7. NMpoussecTu BbluMcneHus. MpensaputensHo HEOBXOAMMO NEPEBECTU BCE 3HAYEHUS 3aAaHHbIX

BENNYMH B cucteMy eamHul CW, a 3aTem noacTaBmTb NX B pacH&T?HYI0 OOpMyny 1 BbINOMHUTD

BbluncneHns. MNpu peweHnn 3agad, kak npasuio, 4OCTATO4HO TOYHOCTM B 2-3 3Havalwme umdpbl.

CTyneHT 06513aH coaTb Ha MPOBEPKY BbINMONHEHHOE UM 3a4aHne 3a 4BE HeOENW OO HaYana ceccum.

8. B cnyyae npumeHeHus B 06pasoBaTenbHOM NPOLECCE AUCTAHLUMOHHbIX 0BpasoBaTenbHbIX

TEXHOJIOrMi BO3MOXHA cAaya BbIMOSHEHHOro NMCbMEHHOro fOMallHero 3agaHns Yepes pasmelleHne

Ha cnepnyowmx niaTgopmax n pecypcax:

- B kKoMaHge "Microsoft Teams";

- B BupTtyanbHon ayautopun.
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

Bup pabor

MeToaouyeckme pekomeHoauum

TecTnposaHue

TecTupoBaHMe NPOBOAUTCS BO BPEMS ayAUTOPHbLIX 3aHATUI No BapraHtam. Bpems -90 MuHyT,30
3apaHui, (16ann-13anaHuve).

1. Mepen peweHMeM 3a0aHNin peKOMeHAyeTCsl NOBTOPUTb COOTBETCTBYIOLLYIO TEOPUIO MO y4ebHukam
WNKN KOHCNEKTY, 3anmncaHHOMY Ha NEKLMOHHbIX 3aHATUSIX, MPOCMOTPETb OCHOBHbIE CDOPMYSIbl U 3aKOHbI
B AAHHbIX METOANYECKUX YKa3aHWNSIX, MPUMEPbI pPeleHns 3aa4, PaCCMOTPEHHbIX Ha NPaKTUYeCKmX
3aHATUSX.

2. MpucTynas kK pelweHnto 3aaaHmnsl, Heobxo4MMO KpaTKo 3anuncatb ero ycnosue, u (ecnu
Heobx04MMO) coenatb pUCyHOK. PelleHne cHavana cnenyet ocylwecTBuTb B oblem Buae (B
6yKBEHHbIX 0603HAYEHUSIX), MONYYNTb PACHETHYIO GDOPMYNY 1 3aTEM NPOM3BECTN YNCNEHHBIA pacyeT B
eanHnuax CU. Mocne 3Toro Hy>XXHO CpaBHUTb NONYYEHHbIA OTBET C BapuaHTaMu oteeTta. Ecnm oTBeThl
He coBnanu, To HeobxoaMMO NpPoaHaNM3NPoBaTh PELEHNEe 3a0aHusl, yTOYHUTb NPaBUbHOCTb
BblOpaHHbIX (OOPMYN 1 3aKOHOB, @ 3aTEM UCMPAaBUTb OWKNOKM.

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

B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM Npouecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr it
obyyatowmecs BbINONHSIOT TECTOBbIE 3a4aHNS Ha Creaylowmnx nnaTopmax u pecypcax:

-B KoMaHge "Microsoft Teams";

-B BupTyanbHoit ayautopun.

3a4et

1. O3HaKOMUTbCA C NepeyHeM BONPOCOB A5 3a4eTa.

2. BHumaTtenbHo npountaTb 1 OCMbICAINTL PEKOMEHO0BAHHYIO NNTEPATYPyY, KOHCMEKT nekumii. BelyunTts
BCe oM3nyeckne oopmysibl MO NPONLEHHBIM TEMaM.

3. 3ayet no onanke NPOXOANT B MMCbMEHHON hopme 1 JONXeH coaepxartb:

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

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONpPeneneHbl kKak MoLynb, Tak ¥ HarpaBneHue;
-CPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3MKW (B aHANMTUYECKON 1 TEKCTOBOW (DOPME); MPU 3TOM
HeobxooMMO fath onpeneneHne OU3NHECKNX BENUYMH, BXOASAWMX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
MOSACHAIOWMI OTBET Ha BOMpPOC.

4. PelleHvie 3aa4 cHavana cnefyeT ocywecTBmTb B 0bueM Buae (B BykBEHHbIX 0603HAYEHNSAX),
NoNy4YMTb PacyeTHYIO PopMyny 1 3aTeM NPON3BECTM YUCEHHbIN pacyeT B eanHuuax CU.

5. BoaMoxHa caya 3a4eTa no Tectam C NPUMEHEHNEM ANCTaHLUNOHHbBIX TEXHONOMWA B 06y4YeHun B
komaHge "Microsoft Teams".

3K3aMeH

1. O3HaKOMNTbLCS C NepeYyHEM BONPOCOB A1 9K3aMeHa.

2. BHMMaTenbHO npo4YnTaTth U OCMBICNINTL PEKOMEHAOBAHHYO NUTEPATYpPy, KOHCNEKT Nekumii. BelyunTb
BCE oM3MYecKmne oopMysbl MO NPONLEHHBIM TEMaM.

3. OK3aMeH no uanke NPoxXoanT B MMCbMEHHOW OOPME U OOMTXEH COOoepXaTb:

- onpeneneHne OCHOBHbBIX OU3NYECKMX BENTMYMH (B aHANIMTUYECKON 1 TEKCTOBOW chopMe);

- NSl BEKTOPHbIX BEIMYMH OOMXKHbl ObiTb ONpeaeneHbl Kak Moayb, Tak ¥ HanpasneHue;
-CbOpMyNMPOBKY OCHOBHbIX 3aKOHOB COU3MKM (B aHANIMTUYECKOA N TEKCTOBOW (OOpPME); MpU 9TOM
Heobx0OUMO OaTb onpeneneHne uUanNYecknx BENNYNH, BXOOSWMX B (OOPMYNMPOBKY 3aKOHa; PUCYHOK,
MOSICHAIOWMIA OTBET Ha BOMpPOC.

4. PeweHune 3afa4y cHavana cnenyet ocylwecTBuUTb B 0blwem Buae (B 6ykBeHHbIX 0603HaYEHUSIX),
MONy4YNTb pacyeTHyo OOpMyNy 1 3aTEM MPOMI3BECTM YMCNEHHbIV pacyeT B eanHunuax CU.

5. BoaMoxHa ciaya sk3aMeHa rno TectaM C NPMMEHEHUEM OUCTAHUMOHHbIX TEXHONOMNiA B 0By4eHun B
komaHoe "Microsoft Teams".

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

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, MCMONb3YEMbIX MPU OCYILECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MNpunoxeHnun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenylolne KOMMOHEHTbI:

MoMelleHnst 01 CaMOCTOSITEeNbHON PaboThl 0B6YYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

CtpaHunua 21 ns 24.
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

YyebHble ayamTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKoOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CTONbBI W CTYNbS).

KomnbloTep 1 npuHTEp AN pacnedvatku pa3aaToyHbix Matepranos.
MynbTMeouiiHas ayautopusi.

KomnbloTepHbIi knacc.

CneumanusmpoBaHHas nabopatopusi.

12. Cpe,IJ,CTBa apantauuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXXHOCTSAMU 300pPOBbSA

npl/l Heobx0aMMOCTHN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyouwme MetTonbl U TEXHONOrnn, obneryatowue
BOCMpUATUE UHPpopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMNIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nnYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/InyHbIX BUOaAxX 6e3 notepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atowmMxcsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harmpumep, Tak, 4Tobbl NMMLA C HAPYLWEHNUAMY Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTNBHbLIX CNOCOO0B, B TOM YMCNe BUPTYanbHbIX nabopaTopuin 1 CUMYNSILUOHHBIX
TEXHONOINIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 41 Mepeaayn MHGOpMaLum, OpraHn3auun pasnuyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arolwerocs ¢ npernogaBaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
ObITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOLENCTBUSI BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4eHUst, NPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C LOKNALaAMU U 3aALMTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumm CpOpM TekyLlwero n npomMexyTo4Horo
KOHTpONA;

- YBENNYEHMe NPOOOMKXNTENIbHOCTU caaqm oby4atolwmMMcst UHBaNUOOM UK NINLUOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBNIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONMXNTENbHOCTU MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENIbHOCTUN BbICTYMNEHNS 0byyatowerocs npun 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO u y4ebHbIM nnaHom no HanpasneHuto 23.03.03

"9kcnnyaTtaums TPaHCNOPTHO-TEXHONOMMYECKMX MALLVH 1 KOMMNEKCOB" U NPodouiio NoaroToBky "ABTOMOOUNbHBbIN
cepsuc".
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.65.08 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 23.03.03 - SkcnnyaTaums TpaHCNOPTHO-TEXHONOIMYECKUX MAWWH 1 KOMONEKCOB

Mpogounb NoAroToBKM: ABTOMOBMIIbHLIN CepBUC
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Casenbes W. B. Kypc o0bweii ouanku = A Course in general physics : B 3 Tomax / U. B. Casenbes. - 11-e naa., cTep. -
CankT-MNeTepbypr : NMaHb, 2011. - T. 1 : MexaHnka. MonekynsipHas gousuka. - 432 ¢ : un. - (YuebHMKM ons By30B.
CneuwnanbHasa nutepartypa). - ['pud HMC. - B nep. - ISBN 978-5-8114-0630-2. - TekCT : HenocpeacTBeHHbIN (98 ak3.).

2. CaBenbes W. B. Kypc obueit gounsmku : yiebHoe nocobve : B 3 Tomax / W. B. Casenbes. - 15-e nag., ctep. -
CaHkT-leTepbypr : JlaHb, 2019. - Tom 2 : SnekTpmnyecTBo 1 MarHeTnam. BonHel. OnTuka - 500 c. - ISBN
978-5-8114-3989-8. - URL: https://e.lanbook.com/book/113945 (pata obpaileHus: 06.08.2020). - TekCT : 3NEKTPOHHbINA.

3. CaBenbes W. B. Kypc obwelt conanku : yiebHoe nocobue : B 3 Tomax / V. B. CaBenbes. - 12-e uag., ctep. -
CaHkT-leTepbypr : JlaHb, 2018. - Tom 3 : KBaHTOBas onTtrka. AToMHas dousnka. dusrka TBepLoro Tena. dunsmvka
aTOMHOro a4pa 1 anemMeHTapHbIx Yactuu. - 320 c. - ISBN 978-5-8114-0632-6. - URL: https://e.lanbook.com/book/106893
(nata obpaweHns: 06.08.2020). - TeKCT : 3NEKTPOHHbIN.

4. Bpybnesckas I. B. ®uauka. MpakTtukyM : yuebHoe nocobue / I". B. Bpybnesckas, W. A. ToHuapeHko, A. B.
nbtowoHok. - MuHck : HoBoe 3HaHue ; Mocksa : UIH®PA-M, 2012. - 286 c.: un. - (Beicwee obpasosaHue). - ISBN
978-985-475-487-1 (HoBoe 3HaHue) ; ISBN 978-5-16-005340-0 (MHPPA-M). - URL:
https://znanium.com/catalog/product/252334 (nata obpalueHus: 06.08.2020). - TeKCT : 3N1EKTPOHHbIA.

5. Tpodommosa T. N. Kypc cpmamku: y4ebHoe nocobure Onst MHXeHepHO-TEXHUYECKMX creumnanbHocTe By3os / T. .
Tpodpumosa. - 10-e nsa., nepepab. un gon. - EkatepmHbypr : ATI1, 2016. - 560 c. : un. - (Boicwee npodp. obpasosaHue). -
Pek. MO. - B nep. - ISBN 5-7695-1870-5. - TekcT : HenocpeacTBeHHbIN (35 ak3.).

JononHutenbHas nuteparypa:

1. BacpuH [. B. dusuka : yuebHoe nocobue : [B 2 yacTsix] / . B. BagouH. - 2-e usga., gon. - KasaHb : M3a-80 MOvH PT,
2010.-4. 1. - 316 c. : un. - Mpwun.: c. 300-307. - Pek. MO. - B nep. - bubnuorp.: c. 300.-Mpeam. ykas.: c. 308-315. - ISBN
978-5-4233-0033-5. - TekCT : HENOCPEOCTBEHHbIN (96 3K3.).

2. BadpuH 0. B. dusnka: yuebHoe nocobue : [B 2 yacTtsx] / O. b. BagouH. - 2-e usn., non. - Kasawb : M3g-s0 MOwvH PT,
2011. - 4. 2.-460 c. : un. - MNpwn.: c. 432-444. - Pek. MO. - B nep. - Bubnvorp.: ¢. 432. - MNpenM. ykaa.: c. 445-459. - ISBN
978-5-4233-0032-6. - TekcT : HenocpencTseHHbIN (100 ak3.).

3. Opabosuy K. H. ®dunsuka. Mpaktnyeckuii Kypc Ans NOCTynarmwmx B yHMBepcuTeThl : yuebHoe nocobue / K. H.
Lpaboeny, B. A. Makapos, C. C. YecHokos. - Mocksa : PUSMAT/INT, 2010. - 544 c. - ISBN 978-5-9221-0652-8. - URL.:
https://e.lanbook.com/book/2140 (nata obpaleHus: 30.07.2020). - TeKCT : 9NEeKTPOHHbIA.

4. dunauka : y4ebHoe nocobue / A.B. UnbrowoHok, M. B. Actaxos, W. A. loHuyapeHko, H. C. NleweHtok [u ap.]. - MuHck :
Hoeoe 3HaHue ; Mockea : MHOPA-M, 2013. - 600 c. - (Bbicwee obpasoBaHue). - ISBN 978-985-475-548-9 (Hoeoe
3HaHue) ; ISBN 978-5-16-006556-4 (MIHDPA-M). - URL: https://znanium.com/catalog/product/397226 (nata obpaleHuns:
30.07.2020). - TeKCT : 3NeKTPOHHbIA.

5. KanH K. B. Kypc obuweii consmku: yuebHoe nocobue / K.b. KaHH. - Mockea : KYPC: HULL MIH®PA-M, 2018. - 360 c. -
ISBN 978-5-905554-47-6. - TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/956758 (nata
obpaileHus: 30.07.2020). - TekCT : 3NEeKTPOHHbIN.
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

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

Hanpasnenue nogrotosku: 23.03.03 - SkcnnyaTaums TpaHCNOPTHO-TEXHONOIMYECKUX MAWWH 1 KOMONEKCOB
Mpogounb NoAroToBKM: ABTOMOBGMIIbHLIN CepBUC

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 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.
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