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Mporpamma ancumnnnHbl "dusmka”; 23.03.01 "TexHonorma TpaHCnopTHLIX NPOLECCOoB".

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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Mporpammy oucuunnmHel paspaboTtan(a)(n) ctapwmii npenogasarens, K.H. Taamees . X. (Kadenpa comauvkn HU,
OtneneHne MHPOPMALIMOHHBIX TEXHONOTIA U 3HepreTmdeckux cncrtem), GKTazmeev@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
KOMMeTeHuUn npuobpeTaeMoi KOMNETeHLMK
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OriK-3 CNOCOOHOCTBIO MPUMEHSTb CUCTEMY (PYHOAMEHTaNbHbBIX 3HAHWIA (MaTeEMaTUYECKUX,

EeCTECTBEHHOHAYYHbIX, MHXEHEPHbIX N 3KOHOMUYECKMX) ONg naeHTugnkaumm,
ChOPMYNUPOBAHUS U PELLEHNSI TEXHNYECKUX U TEXHONOTMYECKUX Npobnem B obnactu
TeXHONorun, opraHnaaunn, NIaHMpPoBaHna 1 ynpasneHns TeXHN4EeCKom n
KOMMep4ecKoi akcnyataunein TpaHCnopTHbIX CUCTEM

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

- OCHOBHbIE 3aKOHbl 1 NpUHUWNbI, ynpasnaowmne npnpoaHbiMi aBNeHnaAMn 1 npoueccamn, Ha OCHoOBE KOTOPbIX
pa60Ta+0T MalWunHbl, MEXaHU3MbI, annapartbl 1 I'Ipl/|60pbl cospemeHHon TEXHUKW;

- TeOpeTn4yeckmnme OCHOBbI, 3aKOHbl U MOOENN CPU3NKN, HeO6XO,L'J,I/IMbIe 015 OCBOEHNA opraHn3aumnm nepeBo3oK 1
ynpasneHnsa Ha aBTOMOOUNbHOM TpaHcnopTe, UCNOoNb3ys TEOPUIO U MEeToAbl PyHOaMEeHTaNbHbIX HayK, B TOM 4ucne,
pyHOaMeHTanbHbIX pa3nenos PUsnKM - MEXaHUKU, TEPMOANHAMUKN, SNEKTPOANHAMUKN, ONTUKW, KBaHTOBOM pursnku.

JonxeH ymeTb:

- NCNONb30BaTb OCHOBHbIE NMpPUeMbI 06p8.60TKI/I 3KCNnepuMeHTanbHbIX OAaHHbIX U pewaTb TUNoBble 3a4a4un no
OCHOBHbIM pasaenam Ousnku, NCNoNb3ya MeToapl
mateMaTtn4eckoro aHanmaa;

- MPUMEHSTb COBPEMEHHbIE (PN3NYECKME METOLbI 1 SKCTMIEPUMEHTANbHYIO annapaTypy UCCNenoBaHus, MO3BONSOWMe
OpraHu3oBaTh NEPEBO3KM 1 yNpaBieHne Ha aBTOMOOUIBHOM TPAHCMOPTE, UCMO/b3Yst TEOPUIO U METOLb
(PyHOaMEHTaNbHbIX HAYK, B TOM YMcne, oyHLAMEHTA/IbHBIX Pa3fenoB OU3MKN.

JonxeH Bnanetb:

- MeToamu aKCcrnepuMeHTanbHoOro uccnenoBaHns B omamvke (MnaHMpoBaHue, noctaHoska 1 obpaboTka
3KCNEPUMEHTA);

- 9KCNepPVMEHTaNbHBIMW HABbLIKAMM NPAKTUYECKOr0 NCNONb30BaHNs (OM3UYECKON M3MEPUTENBHO annaparypsbl
NMPUMEHNTENBbHO K OPraHn3aummn NePeBo30K 1 yNpaBneHns Ha aBTOMOBWIIbHOM TPAHCMNOPTE, UCMONb3Ys TEOPUIO U
MeToabl OyHOAMEHTaNbHbIX HAYK, B TOM YMCne, oyHAaMEHTaNbHbIX Pa3aenos OU3NKN.

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

- MPUMEHSTb PE3YNbTaThl OCBOEHUS AUCLMMNNHBI B NPOPECCUOHANBHOW OEATENBHOCTH.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.5.08 OucumnnvHbl (Mogynm)" OCHOBHOW NPOgIECCUOHANBHON
obpaszoBatenbHoi nporpammel 23.03.01 "TexHonornst TpaHcnopTHbIX Npoueccos (OpraHn3aums NepeBo3oK 1
ynpasneHne Ha aBToMOBUIbHOM TpaHcnopTe)" 1 0THocKTCS K 6a30Boi (0bLenpodeccoHanbHoR) YacTu.

OcBauBaetcs Ha 1, 2 kypcax B 2, 3 cemecTpax.
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3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpynoeMKoCTb AUCLMNAUHBI cocTaensieT 10 3a4eTHbIx(ble) eanHuL(bl) Ha 360 Yaca(os).

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

CamocTositenbHas pabota - 184 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopmMa NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHBI: 3a4€T BO 2 CEMECTPE; 3K3aMeH B 3 ceMecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspensl pucUUNNnHbI / MX TPYAOEeMKOCTb CamocTosiTenbHas
N monyns Cemectp (B yacax) pa6ota
MpakTuueckmellabopaTtopHble
Jlekumm 3aHATUA pab6ortbl
Tema 1. dusnyeckme oCHOBbI
1. MEXaHNKM 2 6 6 0 12
5 Tema 2. MexaHuyeckme konebaHus n 5 4 4 0 14
BOJTHbI
Tema 3. MonekynspHas douauka u
8. TepMoaMHaMuka 2 6 6 0 14
Tema 4. OnekTpocTaTuka un
4. 9NEeKTPUYECKUIA TOK 3 8 8 6 20
5. [Tema 5. OnekTpoanHammka 3 8 8 6 20
Tema 6. OnekTpoMarHuTHble
6. konebaHns v BO/HbI 3 4 4 6 20
Tema 7. BonHoBas 1 kBaHTOBas
7. onTuKa 3 8 8 14 20
Tema 8. OCHOBbI KBAHTOBOA
8. MeXaHKN 3 4 4 0 20
Tema 9. ®usmka atoma u TBEpOOro
9. Tena 3 2 2 4 22
Tema 10. Dusnka sopa u
10. 3NeMeHTapHbIX YacTuL, 8 2 2 0 22
Ntoro 52 52 36 184

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

OCHOBbI KMHEMAaTUKN.

KuHematuka noctynatenbHOro ABUXeHus (MatepuanbHas To4Kka, cuctema oTcYéTa, TPaekTopus ABUXEHWS, CKOPOCTb,
nepemeleHne; TaHreHumanbHoe, HopManbHOe 1 MONHOe yckopeHus). KnHemaTrka BpalartenbHoro ABuxeHns (yrnosas
CKOPOCTb, YrN0BOE YCKOPEHME, CBA3b MEX Y YrNOBOWA N NMHEHON CKOPOCTSAMU, PaBHOMEPEMEHHOE BpalleHne
maTtepuanbHOW TOYKHN).

OCHOBbI AMHaAMUKN.

| 3akoH HbloTOHA, MHepLumanbHasa cuctema otcHéTa. |l 3akoH HbtoToHa, cuna, macca, umnynsc. |l 3akoH HbloToHa.
LleHTp Macc, CKOpOCTb U YCKOPEHME LIEHTpa Macc.

3aKoHbI COXpaHEeHNs B MEXaHNKE.

MexaHundyeckas pabota. KoHcepBaTUBHbIE CWIlbl, MOTEHUMANbHAs aHeprus Tena. CBsS3b MEXIY CUMN0I 1 NoTeHUManbHOM
aHeprueli. OQHOPOAHOCTL BpeMeHW. 3aKoH COXpaHeHNs MONHOM MexaHn4yeckol aHeprun. OAHOPOLHOCTb
npocTpaHcTBa. 3aKOH COXPaHEHWsl MMMYbca MEXaHN4YEeCKOW CUCTEMBI.

MexaHuka TBéporo tena.

DA
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MomeHT cunbl. MomeHT umnynsca. KnHetudeckas sHeprus spaweHns. MoMeHT nHepumn. Teopema LWrenHepa.
OCHOBHOE ypaBHEHMS OUHAMUKN BpaLLaTENbHOrO ABUXEHNS TBEPAOro Tena. M3oTponHOCTbL NPOCTpaHCTBa. 3aKOH
COXpaHeHns MOMEHTa MMMyfbca.

PensituBucrckas MexaHumka.

2 noctynata CTO. MpeobpasoBaHue JTopeHua 1 cneacTBns U3 Hero: 3ameieHne BPeMeHU, CoKpaweHne aMHbl. 3akoH
cnoxerus ckopocteit B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHuyeckue KkonebaHus 1 BONHbI

MexaHuyeckue konebaHus.

CeobogHble rapMoHMYeckre HesaTyxatowme konebaHus. CnoxeHune rapMoHnyecknx konebarmin. CeoboaHble
3atyxatowwe konebaHus. BelHyxneHHble konebaHus. Pe3oHaHc.

MexaHu4yeckne BONHbI.

XapakTeprCTUKM MexaHU4eckunx BonH. YpaBHeHue beryuieit BonHbl. CTosume BonHbl. BonHoBoe ypaBHeHue. [noTHOCTb
sHepruwn. NMNOTHOCTb NOTOKA SHEPruu.

Tema 3. MonekynsipHasi ousuka v TepmoanHamMmKa

MonekynspHo-kuHeTndeckas teopmsa (MKT) ngeanbHoro rasa.

OcHosHble nonoxeHns MKT. OcHosHoe ypaBHeHne MKT naeanbHoro rasa. YpaBHeHne COCTOSAHNS naeanbHOro rasa.
Ddusnyecknii cMbicn Temneparypsbl. ABneHus nepeHoca. CpefHsas onnHa cBoboaHOro npobera Monekyn.

®dyHkummn pacnpeneneHus Makcsenna n Bonbumana.

PacnpegneneHune monekyn no ckopoctam. dyHkuma pacnpeneneHmsa Makcsenna. bapometpuyeckas coopmyna.
PacnpegneneHune monekyn no sHeprusam. dopmyna bonbumana.

OcHoBbI TEPMOANHAMUKM.

| Hauano TepmoanHammku. Pabota rasa. TennoémkocTtb rasa. CteneHn csoboapl Monekyn. AgnabaTnyeckuii npoLecc.
Kpyroeoii npouecc (umkn). HeobpaTtumble npouecckl. dHTponus. |l Hayano TepMoanHaMUKW.

Tema 4. dnekTpocTaTvka U 3neKTpU4eCcKUn ToK

OneKkTpuyeckoe none B Bakyyme.

CoiicTBa anekTpuyeckoro 3apsiaa. 3akoH KynoHa. Hanpsixx&HHocTb, noteHuman. Pabota anekTpocTaTMyeckoro nons.
Lnpkynsiums sektopa . Teopema ["aycca B Bakyyme. KoHgeHcartop. [poBogHuKN.

OnekTpuyeckoe none B BELECTBE.

MonspHbie 1 HenonspHbIe AN3NEKTPUKK, MX nonapusauus. MonapusosaHHOCTb. Teopema [faycca ans guanekTpuka.
ONeKTPOEMKOCTb. SHEPrMsA INEKTPUHECKOrO NONS.

MoCTOAHHbBIN 3NEKTPUYECKMNIA TOK.

Cwvna n nnoTHOCTL TOKa. 3.4.C. UCTOYHMKA ToKa. HanpsxeHue Ha yyactke 1-2. 3akoHbl OMa ons 04HOPOAHOrO U
HEOQHOPOAHOr0 Yy4acTKOB B MHTErpanbHOM 1 anddpepeHumansHon goopmax. 3akoH Ixoynsa-NeHua. MNpasuna
Kunpxrogoa. 9nektpuyeckne TokM B XUIOKOCTSX, rasax, B Bakyyme.

Tema 5. dnekTpoauHammuka

MarHuTHoe none B Bakyyme.

MHaoykums mardmTtHoro nonst. Cuna AmMnepa. MarHutHblli MoMeHT. 3akoH buo-CaBapa-Jlannaca. Linpkynauus Bektopa.
Cwvna NopeHua. [1BnxeHne 3apsna B MarHUTHOM norne.

MarHuTHblin noTok. Teopema Maycca. PaboTta MarHUTHOro nons. AnekTpoMarHnuTHas nHaykums. Mpasuno JleHua. 3akoH
®dapapes. VIHoykTneBHOCTL. CaMonHOYKUNS.

MarHuTHoOe none B BewWecTBe.

MarHeTtukn. HanpsixxeHHoCTb MarHuTHoro nons. Linpkynsauus sektopa

Mpupona marHeTnama. deppomMarHeTvku. SHEPrms MarHUTHOrO MONS.

OcHoBbI TEOPUM 3NEKTPOMArHUTHOrO NOAS.

Buxpesoe anektpuyeckoe none. Tok cmeweHns. YpasHeHns Makceenna B MHTErpanbHON n guddpepeHumanbHOn
doopmax, nx PnU3nyecKmim CMbICH.

Tema 6. dnekTpoMarHUTHble Kone6aHUA v BOMHbI

OneKkTpoMarHuTHole KonebaHus.

Hezatyxatowue konebanusi. 3atyxarowme konebaHus. BoiHyXaeHHble anekTpuyeckue konebarus. PesoHaHc Toka.
OnekTpoMarHMTHbIE BOMHbI. ["eHepaums anekTpoMarHUTHbIX BOSIH. Y paBHEHVEe aneKTpoOMarHUTHbIX BOMH. ['padgonyeckoe

n306paxeHre aNeKTPOMarHnTHoON BonHbl. OCHOBHbIE CBOMCTBA 3NEKTPOMArHUTHBIX BONH. BonHoBOE ypaBHeHMWe ©
CKOPOCTb PacrnpoCTPaHeHWs 3NEKTPOMArHUTHbIX BOSH. Lkana anekTpoMarHuTHbIX BOSH.

Tema 7. BonHoBasi n KBaHTOBas ONTuKa
NHTepdepeHumns ceeTa.
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KOFepeHTHOCTb CBETOBbIX BOMH. YCnosus MakcuMyMa 1 MMHUMyMa NHTepgOepEeHLINN. MHTep(*)epeHLl,l/lﬂ cBeTa oT
Pa3NnYHbIX 06bEKTOB.

Oundppakuns ceeta.

MpwHumn lMNoireHca-dPperens. Meton 3oH PpeHens. Audpakumu Operenst n dpayHrogpepa 0T pasnuyHbIX 06 EKTOB.
PaccesHve csera.

I'Ion;lpmsaum n gmucnepcua ceeta.

EcTecTBeHHbI 1 nonspu3oBaHHbIil ceeT. 3akoH Mantoca. 3akoH bproctepa. [loiHoe nydyenpenomnexune. ducnepcus
cBeTa. ONeKTPOHHas Teopms OUCNepcumn ceeTa.

TennoBoe n3nyyeHue.

XapakTepucTukn Tennosoro nanyvyeHns. 3akoHbl Knpxroga, CtedaHa-bonbumana, BuHa. 'wnoTesa MNnaHka. ®opmyna
MnaHka. OnTuyeckas nupomeTpums.

doToapdpekT. dppekT KomntoHa. [asneHume ceeta.

3aKoHbl BHeWHero gpotoadodoekTa. YpaBHeHue DiHWTeliHa ans dotoadodoekTa. NpumMeHeHms dpotoadodgoekTa. ekt
KomnTtoHa. Macca n umnynbc dootoHa. JasneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBaHTOBOW MeXaHUKWU
OCHOBHbIE NONOXEHNSA KBAHTOBOW MEXAHUKW.

Mnotesa ne-bpoiinsa. CooTHoweHne HeonpenenéHHocTen MenzeHbepra. Obwee ypasHeHve LWpeanHrepa. BonHosas
PyHKUMS. YCNOBKS, HaknaapiBaeMble Ha BOMHOBYIO PYHKLMIO. YCNnoBme HopMmpoBkiK. CTaumoHapHOe ypaBHeHne
WpeanHrepa.

L BrxeHne cBOBOLHON YaCcTULLbl. DNEKTPOH B OAHOMEPHbIA NOTEHUMANBHOM SMe. TyHHENbHbIA 9¢0heKT, KBAHTOBbIN
ocuunnnATop.

Tema 9. Pusunka atoma n TBepaoro Tena
KBaHTOBas Teopusd atoma.

Moctynatel bBopa. OnbiT ®paxka u Mepua. AToMm Bogopoa no bopy: ctaumoHapHble opbuTbl, SHEPTUS, CNEKTP
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MeXaHVKe: KBaHTOBbIE YCNA, CAEKTP U3NyYeHns, npasuna otéopa, CnuH
anekTpoHa. ®epmMunoHbl 1 6030HbI. MprHuMn Maynu. Mepuoaguyeckas cuctema anemeHToB MeHaeneesa.

Tema 10. ®du3uKa sppa n aneMeHTapHbIX YacTul,

XapaKTepI/ICTI/IKI/I angpa. SHepFI/IFI CBA3M agpa. ,D,e(peKT maccol. Mogenu anpa. PannoakTtueHoe n3ny4yeHme n ero snabl.
I'IpaBVlna cMeleHns. 3aKoH pannoakTuBHOro pacnaga. Peakunn openeHusa n cuHTesa anep. qupre Tnna
pyHOaAMEHTaNnbHbIX B3aMMOOENCTBUI 3NIEeMEHTapPHbIX HacTul,. AHTNYaCTUUbI. KnaccmopleauMﬂ 3NIEMEHTAPHbIX YaCcTunl.
['Mnotesa o KBapkax.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0byHarolyxcs BbINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTns. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOATENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocToaTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENIbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLMMANUHBI, TakK 1 NPopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHAT 3aaHUs, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.
OpraHunsauus caMocTosTenbHol paboTbl 0By4arolwmxcs pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeToaNYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMUA Pecypcamu, BKIoYas:

MopsiLoK opraHn3aumm 1 ocylecTBAEHMS 06pa30BaTeNbHON AeSTeNbHOCTM Mo 06pas3oBaTebHbBIM MPOrPamMMam BbICLIETO
06pasoBaHus - nporpammam bakanaepuarta, nporpaMmmam crieumaniTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4EOHbIX 3aBeaeHMNA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxXcknii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsnka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yypeXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkcKoro) doeaepansHoOro yHmBepcuteTa

LuncTtaHumoHHoe obpasoBaHne KPY. dunsmka. BonHoBasi n kBaHToBas ontuka. OCHOBbI KBAHTOBOWM MexaHuku. Puanka
aToma 1 TBepaoro tena. duauvka sapa n anemeHTapHboix yactuu. Astop SOP: WarxynnuHa P.M. -
https://edu.kpfu.ru/course/view.php?id=2170
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JuncTaHumoHHoe obpasoBaHme KDY. dunsmka. Hactb 1. JIeKUMOHHBIM Kypc no aucumnnuHe "®dusmka". Yactb 1.
MexaHuka. MonekynapHas domauka n tTepmoguHammka. Astopbl SOP: KOHycos H.B., Capsapos ®.C. -
https://edu.kpfu.ru/course/view.php?id=2047

OuctaHurnoHHoe obpasoBaHue KDY. duanka. yactb 2. dnekTpocTaTmka. DNeKTpUYeCKnin Tok. dnekTpoanHammka. ABTop
OO0P: IOHycoB H.B., CtpawnHckuin H.C. - https://edu.kpfu.ru/course/view.php?id=2162

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvmninHe (MOAyHIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHWeM 3TanoB UX oopMMpPOBaHMS B NpOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U OOPM KOHTPOJISi UX OCBOEHMUS

dopma KOHTpons OueHuBaemble
Oran KOMNETEeHLIM TeMmbl (paspenbl) AUCLUUNNUHBI
CemecTp 2
TeKyLLMI KOHTPO/Tb
1. Pnanyeckmne 0CHOBbI MEXAHUKMN
1 K;)gggganaﬂ Orl1K-3 2. MexaHnyeckune konebaHns 1 BOMHbI
P 3. MonekynsipHas comanka n TepmoanHammka
lNncbMeHHoe 1. Pursnyeckme 0CHOBblI MEXAHUKMN
2 |oomawHee 3apgaHue [OlMK-3 2. MexaHun4eckue konebaHns 1 BONHbI
3. MonekynsipHas cmsvka n TepmognHammka
1. duaunyeckme 0CHOBbI MEXAHWNKU
3 |TectupoBsaHve OK-7, OlK-3 2. MexaHuyeckme konebaHuns 1 BONHbI
3. MonekynsipHas comnanka n TepmoanHammnka
3ayer OK-7, OlK-3
Cemectp 3
TeKyLLMI KOHTPO/Tb
4. dnekTpocTaTvka 1 aneKkTpu4ecknii ToK
5. SnekTpoanHamuka
KoHTponbHas 6. OnekTpoMarHuTHble kKonebaHus 1 BOSHbI
1 a6oTa Orl1K-3 7. BonHoBas n KBaHTOBas onTuka
P 8. OCHOBbI KBAHTOBOW MeXaHUKK
9. duauka atoma 1 TBEPOOro Tena
10. duamka sopa n sNeMeHTapHbIX YacTuL
4. dnekTpocTatuka v anekTpru4eckmin ToK
5. OnekTpoanHammka
J1 TOPHbI
2 p:ggfj OpHeIe Ork-3 6. DneKTpoMarHuTHole KonebaHns 1 BOMHbI
7. BonHoBas n kBaHTOBas onTtuka
9. ®uauka atoma 1 TBEPJOro Tena
4. dnekTpocTaTvka 1 aneKkTpu4eckunii ToK
5. SnekTpoanHamuka
INncbMeHHoe 6. OnekTpoMarHUTHble konebaHus 1 BOSHbI
3 |nomawHee 3apaHune [OK-7 , OlK-3 7. BonHoBas n kBaHTOBas onTuka
8. OCHOBbI KBAHTOBOW MexXaHUKn
9. duauka atoma 1 TBEPOOro Tena
10. duamka sopa n aNeMeHTapHbIX HYacTuL
Ok3ameH OK-7, OlK-3

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMeTeHU N Ha Pa3INyHbIX 3Tanax ux (pOpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

Kputepum
Ka‘;g‘:zﬂ OL,eHNBaHUS 3ran
OTnN4YHO Xopolio Y nosn. Heyn.
CemecTp 2
TekyLLUA KOHTPONb

CrpaHnua 7 13 24.
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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.
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1. KoHTponbHas pabora

Tembl 1, 2, 3

Tembl:

. Knnematvka matepranbHOA TOHKN
. dnHamuka matepmanbHoi TOYKM

. MexaHuyeckas pabota u aHeprus
. MexaHvka TBEpOOro Tena

. Penatusucrckas mexaHuka

. MKT noeanbHoro rasa

. YlBneHns nepeHoca

. OCHOBbI TEPMOANHAMUKM

. MexaHuyeckue konebaHwns

10. MexaHuyeckue BOSHbI

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
paouvycy 3emnu (R=6,37*10"6 m)? Cnnamu, KpoMe Cusibl FPaBUTaLNOHHOIO B3aUMOLENCTBMSA pakeTbl U 3emMnu,
npexHebpeyb.

3anaya 4. Konba BMecTumocTbio V=300 cM2, 3aKpbiTasi NpobKol C KpaHOM, COLEPXMNT pas3peXeHHblil Bo3ayx. s
N3MepeHnst faBneHus B konbe ropnbiwko Konbbl NOrpy3nnv B BOAY Ha HE3HAYUTENBHYIO FYyBUHY U OTKPbINW 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
obone koneca (B M/c2) B MOMEHT BpeMeHI t = 4C OT HaYana oTcYeTa BPEMEHW.

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
TennoeMmkocTb (B x/(Monb*K)).

2. NMucbmeHHoOe pnomallHee 3apaHue

Tembl 1,2, 3

Mpumep 3anaHus.

1. Haiitn 06bem (B M3) v MOnelt naeanbHOro rasa npu HopManbHbIX ycnosusix ( p0=1,013?105Ma , T0=273,15 K).
2.HainTn konn4ecTBO BewwecTBa Vv (B MO/b), €ECNN ero Macca pasHa m.

3. Hantu maccy ogHoro atoma (B Kr) 4aHHOro BellecTsa.

4. KoHUEeHTpauns Monekyn rasa paBHa n, CPeOHSAs KMHEeTMYeCcKas SHeprus NocTynaTenbHOro ABUXEHNS paBHa <€>MOCT..
Halitn naBneHue rasa p Ha cTeHky cocyna (8 l1a).

5. CpenHas KUHeTNYeckas sHeprus NoCcTynatenbHOro ABMXEHUS MONekyn rasa <e>nocT. . Hantn temnepatypy rasa T (B
K).
6. B 3akpbiToM 6annoHe obbemoM V npu Temnepatype toC HaxoOuTcs ra3 Maccoi m. HaiTn naeneHve rasa Ha CTEHKY
cocyna p (8 lMa).

7. B 6annoHe o6bemom V HaxoaouTtcs rasd nof AaesneHveM p npu Temnepartype toC. Halitn ero maccy m (B Kr).

8. B cMecu rasos napumanbHble fasneHus aszoTa, Knucnopoaa n aproHa pasHbl p1, p2 n p3, COOTBETCTBEHHO. HanTu
DaBneHne aTo CMecu rasos.

9. M3 6annoHa o6bemoM V npwu noctosiHHol TeMnepatype t?C nspacxonosanv aproH maccon Am . Ha ckonbko
ymeHbwwunock pasneHue Ap (8 lNa) raza B 6annoHe?

10. Ha pucyHke npencTasneH rpadouk pyHKUUM pacnpeneneHns Monekyn rasa no CKOpocTaM (pacnpeneneHve
Makceenna). Haintn Temnepartypy atoro raza T (8 K).

3. TectupoBaHue
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Tembl 1,2, 3

1. NonoxeHwe MaTtepuanbHOM TOYKW B AEKAPTOBbIX KOOpAMHATAX 3a8aH0 ypaBHEHNEM

r = 4 ex+2t ey+ 22 ez (M) . YpaBHeHMe TpaekTopun Tena B UMeeT BUA?.

BAPVAHTBI OTBETOB: 1) z = 0,5y2 ;x=4 2) x = 0,522 ;y=43) y =z ; x=4 4) x = 0,5y2 ; z=4 5) x = y; z=4

2. MatepwmanbHas To4ka OBUXETCS Mo OKpyXHocTu paanyca R= 800 cm ¢ Bo3pacTatowen ckopocTeto V= 2t M/c [NonHoe
YCKOPEHMWE TOYKM Yepesd 2 CEeKyHbl OT Hayana OBUXEHMS YNCIIEHHO 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 yrnoBON CKOPOCTbIO w = 4 paf/C N0 OKPYXHOCTM pagunyca S5CM NMEET yrnoBoe
yckopeHume?

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

4. Imnynbc Tena maccoi 50. kr, neTsawero co ckopocTbio 720 M/MUH YUCNEHHO 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. MatepmanbHas To4ka (TeNo Maccom 2kr) ABUXETCS NO OKPYXHOCTW paanyca R= 16 cM ¢ Bo3pacTaiowen CKopoCTbiO
V= 2t M/c HopmanbHas coctasnsiowas cunbl 4eincTByoWen Ha Teno Yepes 3.CekyHAabl OT Havana OBUXEHUS YACNEHHO
pasHa?

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

6. Ecnu kosdpbdpmumeHT TpeHns u=0.3, To Ha Teno Maccom m = 5kr, ABMXYLEeCs No HaKMOHHOW nnockocTy nog yrnom 300
K TOPW3OHTY OENCTBYET cmna TpeHns paeHas ?

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

7. KoopanHaTbl LLeHTpa Macc CUCTEMbI HacTuL, ¢ Maccamm m1 = 3 Kr m2 = 6 KT, U306paxXeHHON 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, HAXOOSAWNXCS HA Pa3HOM BbICOTE OT NOBEPXHOCTM 3eMnn. Kakue Tena nmetot
OOWHAKOBYIO NOTEHLMANBbHYIO SHEPru?

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

9. Ecnun noTteHumanbHas aHeprus Tena Ha BbicoTe 5 MeTpoB 0T 3emnu pasHa 601X, TO BeNUYMHA CUNbI TAXECTMH,
OeicTBytolel Ha Teno pasHa?

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

10. Ban paguycom 5 cM, Mmaccoii40. Kr BpawaeTcs BOKpyr CBOew ocu. Ecnu cyMMapHbIi MOMEHT BHELWHWX CUT paBeH
YyMcneHHo 2 HM ,TO yrnoBoe yCKOpeHne Bana paBHO?.

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

11. [1Ba maneHbkux wapa maccamm mi1 =5 r n m2= 55 r 3akpenneHbl Ha TOHKOM HEBECO-

MOM CTepXHe anvHon 40 cM. MOMEHT uHepumn 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. Monblih umnuHap maccoit 10 kr 1 papuycom 5¢cM kaTutes 6e3 NPOCKanb3blBaHUS MO FOPU30HTANIbHOM NOBEPXHOCTU CO
CKOpOCTbiO 2 M/c. OTHOWEHME ero KMHEeTUYECKOW SHeprum

NocTynaTenbHOro ABUXEHUS LEHTPa Mace K KNHETUYECKON SHEPrM BpalLeHUs paBHO?.

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

13. Ecnm yactuua maccoit 100 r konebnetcsi no 3akoHy X=5 cos (15 t+ 1/6) (cM) raoe ( X- koopauHaTta YacTuupl ), T0
BENNYMHA aMNAnNTyAbl YCKOPEHNS YacTuupbl pasHa?

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 prcyHKe Bbllle NpeacTaBneH rpadouk 3atyxarowmx konebaHuii. MNepuon konebaHnii paseH?

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

15. Ecnu koopavHarta yactuusl maccoin 200r co BpeMeHeM n3MeHseTcs no 3akoHy X=5,4e 0,2 t cos(10t + 1/6) (cm), TO
[0BPOTHOCTb cUcTeMbl Bnnaka 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
yacrtoTa konebaHuii cuctemMbl paBHa?

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

17. Ecnn uctouHmk konebanwuii ¢ neprogom 0.005 ¢ BbI3bIBAET B BOAE 3BYKOBYHO BOMHY C ANMHOM 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. Ecnu yactoTta konebaHuin paBHa 100 'L, To pasoBasi CKOPOCTb BOMHbI 61m3ka K?

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

19. YpaBHeHWe Nnockoi BoNHbl B cpeae 6e3 3atyxaHnst UMeeT BUL!

&(X,1)=8 cos(0.5t -1x )cm. BonHOBOE 4ncno pasHo

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

20. doTOHHAsA pakeTa ABUXETCS OTHOCUTENBHO 3eMIM CO CKOPOCTbIO YncneHHo pasHoi 0.5C . Xon BpemMeHn B pakete ¢
TOYKM 3peHmMsi 3eMHOro Habnpatens samennutcs B .. pas? (C -ckopocTb cBeTa)

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

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

BAPVNAHTbI OTBETOB:1) 31x10-3kr 2) 35x10-3kr 3) 65x10-3kr 4) 23x10-3kr 5) 28x10-3kr
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22. MNonb3ysicb NPELCTABNEHHBIMM B NMPUIOXEHNN (oparMeHTamy Tabnuubl MeHaeneesa onpenenvTb Maccy atomMa
(Monekynbl) H2

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

23. [1na1.2 moner noeanbHOro raza cornacHo rpaduvky, npeactaBneHHOMY Ha PUCYHKe, NPSMO €3. COOTBETCTBYET
OaBsneHue.

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

24. Mpwu HopManbHbIX ycnosusx 3 mons O2 3aHUMaloT 06 bEM PaBHbIA?.

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 N3MEHSeT ero BHyTPEHHIOW SHEPruio Ha... (rad cuntaTb
naeanbHbIM)

BAPUAHTbI OTBETOB:1) 24,93 [1x 2) 2077,5 Ox 3)12 46,5 Ix 4)1038,75 Ox 5) 623,25 Ox
26. Ecnn 2 monst CO2 pacwupsitotest B 2,7 pasa npu nocTosiHHo Temnepatype T=2?300 K, To paboTa paclwmpeHns rasa
paBHa..

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

4)7479 Ox 5) 9972 Ox

27. Ecnn monspHas TennoemkocTb aszoTa pasHa 20.775 Ix/monbK, TO ero yaenbHas Tenn0eMKoCTb pasHa?
BAPVAHTbI OTBETOB: 1) 10,39 kOx/(kr K) 2)0,74 xOx/(kr K)

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

28. Ecnun cpenHas kBagpatmyHas ckopoctb monekyn npu temnepatype T =300 K pasHa 483 m/c, To aT0T ras?..
BAPVAHTbI OTBETOB: 1) Bogopog 2) kucnopon 3) aproH4) yrnekucnbiii ras 5) renvi

29. CpenHsis onuHa ceobonHoro npobera Monekyn aproHa npu P=1.05x105 Ma n T = 300 K paBHa? (3dohekTUBHbIA
ounametp 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.Moneli rasa pacumpsoTes n3otepmmnyeckn ot o6bema V1 = 2 n 1o o6bema V2 = 5.4 n, 70 NprpoOCT SHTpONuM
CUCTEMbI paBeH?..

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

3auer

Bonpochl k 3a4eTy:

1. TpaekTtopus. NepemeweHne. CkopocTb. CKOPOCTb B feKapTOBOM CMCTEME KOOpAMHAT.

2. CkopocTb. CKOpOCTb B NONSPHOW CUCTEME KOOPAMNHAT.

3. Ckopoctb. CpegHsas ckopocTb. MNpoiaeHHbIA NyTh.

4. YckopeHue. YCKopeHve B 4eKapTOBOM CUCTEME KOOPAUHAT.

5. YckopeHue. YckopeHme B CUCTEME KOOPAUHAT, CBA3AHHON C ABUXYLLENCA TOYKOW.

6. Yron nosoporta. Yrnosas ckopocTtb. CBA3b NMMHENHOW 1 YrNIOBOM CKOPOCTU. YTN0BOE YCKOPEHNE.

7. dnHammka matepuranbHOn To4KN. 3akoHbl HbloToHa.

8. dunHamuka tBepaoro Tena. LleHTp macc. 3akoH OBUXEHNS LeHTpa mMacc.

9. PaboTa B MEXaHMKeE.

10. KuHeTtnyeckas 1 noteHUnanbHas sHepruu.

11. OCHOBHOE ypaBHEHMNE OMHAMKKMX BpaLATENbHOrO ABMXEHMS TBEPOOro Tena OTHOCUTENbHO HEMOABUXHOMN TOYKW.
12. OCHOBHOE ypaBHEHMNE OMHAMKKMX BPaLLATENbHOrO ABMXEHMS TBEPOOro TeNa OTHOCUTENbHO HEMOABUXHON OCK.
13. MOMEHT Cu/bl, MOMEHT UMMYNbCA, MOMEHT MHepUMU. KuHeTnyeckas sHeprus Bpaliarolerocs tena.
14. 3akoHbl COXpaHeHWs (UMNynbca, SHEPrMM, MOMEHTa MMNYNbCa).

15. MNpeobpasosaHnsa koopauHaTt Manunes. MpuHUMN oTHoCcUTENbHOCTY Manunes

16. MocTynatbl SitHwWTeHa. MNpeobpasoBaHuns koopanHat JlopeHua.

17. lnuHa 1 NPOMEXYTOK BPEMEHN B PENSTUBUCTCKOM MEXaHUKE.

18. MNoHATME 04HOBPEMEHHOCTU B PENATUBUCTCKON MEXaHMKE.

19. PenaTtMBMCTCKUA 3aKOH CNOXEHUS CKOPOCTEN.

20. OcHOBbI PENATUBNCTCKON OAUHAMMKM.

21. B3anMoCB$I3b MACChl U 3HEPTUN B PENSATUBUCTCKON MEXaHNKE.

22. CobogHble rapMoHuyeckue konebaHus

23. 3atyxatowme MexaHn4yeckme konebaHus

24. BblHyx eHHble MexaHnyeckne konebaHus

25. lMpononbHble 1 NonepeyHble BOMHbI

26.YpaBHeEHME BOMHbI.

27.Ma3oBas CKOPOCTb BOMHbI

28. OHeprus BonHbl. CTOSHME BOMHDI.

29. CtatMcTn4ecKnii 1 TepMOANHAMNYECKUIA METOObl UCCNeoBaHus.

30. OcHOBHOE ypaBHEHME MONEKYNAPHO-KMHETUYECKOI TeopuK (BblBOL).

31.CpenHekBagpaTnyHas CKOpPoCTb. PUINYECKUIA CMbICT TEPMOAMHAMUYECKON TeMNepaTypsbl.

32.4ucno cteneHein cBoboabl MONekyn. 3aKOH PAaBHOMEPHOrO pacnpeaeneHns 3Heprum no Yicnam cteneHein csobonbl
MOJeKy/.
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33. 3akoH pacnpegeneHus MONekyn no ckopocTaMm (pacnpeneneHvne Makceenna).

34. PacnpeneneHue bonbumaHa. BapomeTpuyeckas goopmyna.

35. BHyTpeHHsist sHeprusi. Tennota n paboTa B TepMOLMHAMUKE.

36. [NepBoe Ha4ano TepMOANHAMUKIN 1 €ro MPUMEHEHNE K N30XOPUYECKOMY MpoLeccy.

37. MNepBoe Hauyano TepMOOMHAMUKU U Er0 MPUMEHEHME K N306aprnyeckomy npoueccy. Pruanyeckmnii cMbich
YHMBEpCcanbHOW ra3oBon NOCTOSHHOWN.

38. lNepBoe Ha4ano TEPMOANHAMUKM U €r0 MPUMEHEHNE K U30TEPMNYECKOMY NPOLLECCY.

39. MNepBoe Hayano TeEPMOAMHAMUKU U €FO NMPUMEHEHMWE K aamnabaTnyeckomy npoLeccy.

40. OcphekTnBHbBIN fruameTp. CpenHss annHa ceobogHoro npobera monekyn. Bpemsi penakcaumu.

41. SlBneHune ondpdpy3nn. 3akoH Puka.

42. YlBneHne TennonpoBoaHOCTW. 3akoH Pypbe.

43. SlBneHune BHYTPEHHEro TpeHus.

44. Kpyroeble npouecchl. K.[1.[. Tennosoi n xonoannbHON MaWnHbI.

45. Unkn Kapro. K.IM. 4. unkna KapHo (BbiBOg).

46. MNepeas n BTOpas Teopema KapHo. TepMoanHamMmyeckas wkana remneparyp.

47. NpveeneHHas tennoTa. YpasHeHne Knaysuyca.

48. OHTponus. CeoncTBa 3HTPOMMUU.

49. SHTponMsa ngeansbHOro rasa.

50. Bropoe Havano TepmMoanHammku.

51. Ctatmctnyecknii CMbICA BTOPOro Havana TepMOaNHaMUKN.

52. YpasHeHuve BaH-pep-Baanbca. Nonpaeku BaH-gep-Baanbca.

Cemectp 3

TeKywWUin KOHTPONb

1. KoHTponbHas pabota

Tembl 4,5,6,7,8,9,10

Tembi:

. DnekTpuyeckoe none B Bakyyme

. dnanekTpukn

. NMposogHukn. KoHgeHcatopsl

. OHeprus 3apsXeHHbIX CUCTEM

. DneKTpuYecknii ToK

. MarHuTHOE none B Bakyyme

. MarHuTHoe none B BelecTse

. DNneKTpoMarHMTHas MHOyKUnS

. DneKkTpoMarHuTHole konebaHms

10. SneKkTpoMarHNTHbIE BOJHBI

11. HTepdepeHumns ceeta

12. Oudppakuus ceeta

13. Nongapnsauuns ceeta

14. POTOHBDI

15. Tennosoe nanyyeHune

16. Teopus atoma Bopa

17. ®oToadpbhekT

18. BonHoBble cBoOKCTBaA YacTumL,

19. PagmoakTneBHOCTb

20. flopo atoma

MpumMepbl 3a8aHniA:

3apgadya 1. Tpu ogmHakosbix nonoxmuTenbHbix 3apsia 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 CWbl B3AMMHOMO OTTaNKMBaHUS 3apsiAoB, HAXOASIINXCS B BEPLUNHAX?

3apaya 2. MNonoxutensHble 3apagbl Q1=3 mkKn n Q2=20 HKn Haxooatcs B BakyyMe Ha pacctosaHum r1=1,5 m gpyr ot
npyra. Onpenenutb paboTy A', KOTOPYIO HAOO COBEPWMTL, YTOOLI CONM3NTL 3apsaabl 40 PACCTOSHUS r2=1 M.

3apava 3. dnekTpunyeckoe none cosnaHo Asyms TodeyHbIMK 3apsaammn: Q1=30 HKn n Q2=-10 HKn. PaccTtosiHne d mexay
3apsaamu pasHo 20 cM. OnpenennTtb HaNPSXXEHHOCTb 3NEKTPUYECKOro Nons B TOUKE, HaXoaswWwencsa Ha paccTosHUN
r1=15 cm oT nepBoro n Ha paccTosHun r2=10 CM OT BTOPOro 3aps.n0s..

3apada 4. MNoteHumnomeTp ¢ conpoTmeneHnem R=100 OM noaknodeH K MctTo4Huky toka, 9C § koToporo pasHa 150 B n
BHyTpeHHee conpoTueneHune r=50 OM. OnpenennTb NokasaHue BonbTMeTpa ¢ conpoTueneHnem Re=500 Om,
COEAMHEHHOrO MPOBOLHUKOM C OLHOW N3 KNEMM MOTEHLMOMETPA U NOLABUXHBIM KOHTAKTOM C CEPEANHO 0BMOTKM
noteHumnomeTpa. Kakosa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe To4KaMmn noTeHumomeTpa npu oTkKIoYEHHOM
BONbTMETpE?

3apava 5. o ToHKoMy NpoBoasuemy Konbly paguycom R=10 cm TedeT 1ok 1=80 A. Hanitu MarHuTHyto nHaoykumio B B
Toyke A, paBHOyLaneHHOW OT BCEX TOYEK KonbLa Ha pacctosiHue r=20 cM.

O©oo~NOoOOThWN =
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3apgadya 6. Ha ToncTyio CTEKNAHHYIO MNACTUHKY, NOKPbITYIO 04EHb TOHKOW NAEHKON, nokasaTenb NpenoMneHns n2
BELeCTBa KOTOPOM paseH 1,4, nagaeT HOPManbHO NapannenbHblid My4OK MOHOXpoMaTuyeckoro ceeta (A=0,6 MKM).
OTpaxeHHblii CBET MakcumManbHo ocnabneH BcnencTene uHtepdepeHummn. Onpenentb TONWMHY d NNEHKN.

3apaya 7. Ha wenb wnpuHoit a=0,1 MM HOpManbHO NafaeT napannesfbHbli Ny4ok CBeTa OT MOHOXPOMAaTN4eckoro
uctoyHuka (A=0,6 mkm). OnpenennTb WNPKWHY | LEHTPaNbHOrO MakCMMyMa B AMOPaKLMOHHOW KapTUHe, NPOoeLnpyemMon ¢
MOMOLUbIO NIMH3bI, HAX0OSWEeNCa HENOCPEACTBEHHO 32 WeNblo, Ha 9KPaH, OTCTOSWMNIA OT IMH3bl HA PacCcTosHUM L=1 Mm.
3apava 8. CteneHb nongpmsaummn P 4acTuyHO-Nonsaprn3oBaHHoro ceeta pasHa 0,5. Bo ckonbko pas oTanyaeTcs
MaKCMMasibHas MHTEHCMBHOCTb CBETA, MPOMNYCKAaeEMOro Yepes aHannaartop, 0T MUHUMaNbHO?

3agadya 9. C noBepxHOCTM caxu nnowanpto S=2 cM2 npu Temnepartype T=400 K 3a Bpems t=5 MUH nanyyaertcs sHeprus
W=83 IIx. Onpenenntb KO3(OPULNEHT TEMNOBOIO U3NYYEHNS € CaXMN.

3apgaya 10. [1Ba UCTOYHUKA M3Ny4atoT CBET C ANNHON BOMHbLI 375HM 1 750 HM. HaiT OTHOWEHWE MMNynbCOB (DOTOHOB,
n3ny4aembix NEPBbLIM N BTOPbIM NCTOYHNKOM.

2. NabopartopHbie paboTbl

Tembl 4,5,6,7,9

Na6opatopHas pabota 1. N3ydeHune paboTbl anekTpoHHoro ocuunnorpada. (OMK-3)

NabopaTopHas paboTa 2. MNposepka 3akoHa OMa 1 uaMepeHne yaenbHoro conpoTmeneHus. (OMNMK-3)

NabopaTopHas paboTa 3. N3yueHue pacnpeneneHnsi MarHUTHOro Nons BAoNb ocy coneHonaa. (OMNK-3)
NabopartopHas pabota 4. OnpeneneHne ropusoHTanbLHOM COCTaBNSALEA MarHUTHOR MHOYKLAN

marHuTHoro nonst 3emnu. (Ol1K-3)

NabopatopHas paboTta 5. ay4eHne 3atyxatowmx konebanuii. (OMNMK-3)

NabopartopHas paboTta 6. iayyeHne penakcaumoHHbix konebanuii. (OrNK-3)

NabopatopHas paboTta 7. N3yveHune audobpakumm ceeta. (OMNK-3)

NabopatopHas paboTta 8. M3y4eHne 3akoHOB TennoBoro nanydeHus. (OrMK-3)

NabopaTopHas paboTa 9. N3yueHue siBneHns gpotoacpdpekTa. (OMNK-3)

Na6nopatopHas pabota 10. CnekTp atoma Bogopoaa. (OrNnK-3)

Na6opatopHas pabota 11. O3HakomneHue ¢ paboToii razoeoro nasepa. (OlMK-3)

3. NMucbmeHHoOe aomallHee 3apaHue

Temb 4,5,6,7,8,9,10

MNpumep 3apnaHus.

1. Ha HemarHuTHbI Kapkac coneHonga cevyeHvem S B 04MH cnoi HamoTaHbl N BUTKOB NpoBonoku. JnavHa coneHonpa
pasHa ¢. Hantu nHgyktneHocTb L (B MITH) aToro coneHounpa.

2. B marHutHoM none ¢ nHaykumneii B pasHomepHo Bpawaetcs pamka u3 N BuTkoB nposonoku. lNnowanp pamku pasHa S,
yrnoeasi CKOpoCTb BpalleHus paBHa w. HainTn makcmmanbHyto 3.4.c. Ei,max (B B) nHaoykumnm, BO3HMKAIOLWYIO B 3TOW
pamke.

3. Mo coneHomay ¢ ymcnom BuTkoB N TeyeT Tok |. MarHWTHbI NOTOK Yepes3 NonepevHoe cevyeHne coneHonaa paseH @.
Halitn nHaykTmBHOCTb L (B MKITH) aTOro coneHompa.

4. Cvna Toka B KaTylWwke UHOYKTUBHOCTM L paBHOMeEpHO yBenu-ynsaetca Ha Al 3a Bpems At. Haintun cpegHee 3HaveHne
9.40.C. camomHaykumm Es(s MB).

5. B anekTpunyeckoii uenun ¢ MHOYKTUBHOCTbIO L cuna Toka name-Haetcsa no 3akory |= 5t (A). Havtu 3.4.c. camomHaykumm
Es (8 B).

6. MNpwu BbIKNIOYEHUN Lienn, coaepxallein conpotusneHne R, cuna Toka ymeHblwaeTcs cornacHo rpadmky. Haitu
WHOYKTUBHOCTb Lenu L (B [H).

7. B nnockom Bo3aylwHOM (€ = 1) KOHAEHCATOPE C MNOWAaAbO KaX A0 NNaCTMHbl S MHOYKUNA

8. B nnockom Bo3aywwHOM (€=1) KOHOEHCATOPE ANEKTPUYECKOE CMELLEHNE MEHSETCS NO 3akoHy D=a?t . Haintm nnoTHOCTL
TOKa cmeleHns jcmel. (B A/m2).

9. ConeHonp ¢ nnowanbio nonepevHoro ceveHms S umeet N BUTKOB NPOBOSIOKN. VIHAYKLIMSA MAarHUTHOMO NONs BHYTPM
coneHoupa npu cune toka | pasHa B. Hantn nnayktusHocTb L (B MITH) aTOro coneHovpa.

10. ConeHounp NHOYKTUBHOCTbLIO L conepxmT N BUTKOB MPOBO-NOKWU. HaliTh MarHuTHbIN NOTOK Yepes nonepeyHoe
ceyeHue coneHonaa d (B MkB6) npw 3anaHHol cune Toka .

Ok3ameH

Bonpochbl k ak3ameHy:

1. On. ctatmyeckoe none B Bakyyme. 3akOH coxpaHeHus an. 3apsna. 3akoH KynoHa. HanpsxeHHOCTb an. nons. MNpuHumn
Cynepno3vumm none.

2. MNoteHuman an. ctatudeckoro nons. Cea3b HANPSXEHHOCTW U NOTeHUMana 8. cTaTu4eckoro nons.

3.9nekTpuyeckuin gunonb. PacyeT an. nona gunons.

4. Cunosble nnHMK 3. nons. MNoTok BeKTOpa HANPSAXEHHOCTW 3/1. MONS.

5.Teopema OcTporpanckoro-laycca v ee npMMeHeHMe K BbIHUCNEHNIO HANPSXXEHHOCTU MOoMst OT BECKOHEYHOM
0AHOPOAHO3aPSKEHHOW NIOCKOCTW.

6. Teopema OcTporpanckoro-l"aycca 1 ee NpUMEHEHUE K BbIMUCIEHNIO HAMPSI)KEHHOCTU NMOMst OT 6ECKOHEYHON HUTK.
7.Teopema OcTtporpanckoro-I'aycca n ee npMMeHeEHUe K BbIYMCNIEHUIO HAMPSXEHHOCTU MONS METaNINYeCcKol cqepbl.

8. 9n. none B auanekTpukax. NonsapHble n HeNoONsApHbIE MONEKYNbl. SN1. AUMNONb BO BHEWHEM OAHOPOAHOM 3/1. Mone.

3AEKTPOHHELBH
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9. MNonsipr3auus ONaNeKTPYKOB: OPUEHTALMOHHAs U fedhopMaLiMoHHas. BekTop nonspusaumu. Cea3b Mexay
MOBEPXHOCTHOW MNIOTHOCTbLIO CBS3AHHBIX 3APAL0B 11 BEKTOPOM MOsipru3auum.

10. Haﬂpﬂ)KeHHOCTb 3. NONA B OAN3NEKTPUKeE. TeopeMa Faycca ONns 3. NoNsA B AN3NEKTPUKeE. ,ﬂmsneKTpmquKaﬂ
NPOHNLAEeMOCTb N ee (*JI/I3I/I‘-IeCKI/II7I CMbIC/.

11.MpoBogHVKK B 0. none. PacnpeneneHune 3apsanos B NPOBOAHUKAX (BHYTPY NPOBOAHUKA U HA €ro NOBEPXHOCTK).
12.CBA3b MeXay HanpsXeHHOCTbIO 3/1. NONS Y MOBEPXHOCTW NPOBOAHMUKA U MOBEPXHOCTHON MNOTHOCTbIO 3apsA0B.
13. OnekTpoeMkocTb NPoBoaHMKOB. KoHaeHcatopbl. CoeanHeHne KOHAEeHCaTopOB.

14.OHeprus an. Nnong. SHepPrms CUCTEMbI HEMOABUXHbBIX TOYEYHbIX 3aPSL0B.

15. OHeprua an. nong. AHeprus 3apsXeHHOro NPOBOAHMKA.

16. MNoCTOAHHbIN 311. TOK, €r0 XapakTepUCTUKM 1 YCNOBUS CyLECTBOBaHUS.

17. MNocToaHHbIN 3n. ToK. 3akoH Oma ans uenm.

18. MNocTosHHbIN an. Tok. 3akoH OMa B andochepeHumanbHon doopme.

19. OneKkTpoNpPOBOAHOCTb METANNOB. SKCNEePUMEHTaNbHOE A0Ka3aTeNbCTBO SNEKTPOHHOM NPUPOAbI TOKA B MeTannax.

20. Knaccuuyeckas Teopust anekTponpoBogHoCcT metannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua na anekTpoHHOM
Teopum.

21. Tpy4HOCTM KNAcCM4eCcKoi TeopUnN NPOBOANMOCTH.

5.MarHnTHOe none B Bakyyme.

22. MarHuTHOe none B Bakyyme. 3akoH Brno-Casapa-/lannaca v ero npumeHeHue gns pacHeta MarHMTHOrO Nnons NPsIMoro
TOKA.

23. 3akoH bruo-Caeapa-/lannaca v ero NnpMMeHeHNe Ons pacyeta MarHUTHOrO NONS B LIEHTPE KPYroBoro Toka.
24. MarHuTHOe none OBuXylerocs 3apsaa.

25. 3akoH Amnepa. [leicTBne MarHMTHOro Nons Ha ABUXYLINACS 3apsL.

26. [1BnXeHne 3apsXeHHbIX 4acTuL B MarHUTHOM rone.

27. YckopuTenn 3apsixXeHHbIX yacTuu. LInknoTpoH.

28. 9ppekT Xonna.

29. 3aKOH MOAHOro ToKa AN MarHUTHOrO MONS B BakyyMme.

30. MarHmuTHOE none coneHomaa v Toponga.

31. PaboTta no nepeMelLeHnto MPOBOAHMKA U KOHTYpa C TOKOM B MarHATHOM Mone.

32. MarHuTHOoe none B BellecTBe. MarHWTHbIE MOMEHTBI aTOMOB 1 3N1EKTPOHOB.

33. lma n napa marHeTunsm.

34. HamarHnyeHHocTb. MarHmTHOe none B BewecTBe.

35. 3aKkoH NOMHOro ToKa AN1 MarHUTHOrO MOJS B BELLECTBE.

36. deppomarHeTnkm, nx CBOMCTBA M UX Npupoaa.

37. OnektpomarHutHas nHaykums. Onbitel Papages. MNpasuno NleHua.

38. OnekTpomarHuTHas nHaykums. Boisog 9C nHAyKUMN N3 3NEKTPOHHOW TEOPUN M N3 3aKOHA COXPAHEHMNS SHEPTUN.
39. NIHoykTnBHOCTL KOHTYpa. CamonHaykuus. BaanmHasa nHoykums.

40. DHeprus MarHUTHOro nonsl.

41. Buxpesoe anekTpuyeckoe none.

42. Tok cMelleHus.

43. YpaBHeHve Makcsenna n nx aHanua

44. DnexTpuyeckunin konebatenbHblin KOHTYP. CBOBOLHbIE 3NEKTPOMArHUTHBIE KOonebaHus.
45. 9nektpuyeckuii konebatenbHbli KOHTYP. CBOBOAHbIE 3aTyxatoWwme anekTpoMarHmTHble KonebaHust konebanms.
46. dnekTpuyeckmnii konebatenbHblil KOHTYP. BbIHyX AeHHbIE 911eKTPOMarHUTHble KonebaHus.
47. CBOlACTBa 9NEKTPOMArHUTHbIX CBONCTB

48. DHeprus aneKkTpoMarHUTHbIX BOMH.

49. V3ny4eHne snekTpruyeckoro aunons.

50. Wkana anekTpoMarHUTHbIX BOJH.

51. PacnpocTtpaHeHmne cBeTa Yepes rpaHuuy AsyX Cpea.

52.NHTepdepeHuus ceeTa.

53. KorepeHTHOCTb U MOHOXPOMaTUYHOCTb.

54. Ycnosue nHTEPOEPEHLNOHHOrO MakCMMymMa 1 MUHUMYMa.

55.NHTepdepeHums ceeTa. PacyeTt nHTepdepeHUNOHHON KapTuHbI OT ABYX UCTOYHWKOB.
56./HTepdepeHUns cBeTa B TOHKMX NNEHKax.

57. Ouppakuus ceeta. MpuHumn MNonreHca-dpeHens.

58. Meton 30H dpeHens.

59.dncbpakuns dpeHens Ha Kpyrnom OTBEPCTUN.

60.dundppakumns dpeHensa Ha KPYrioMm gucke..

61.0ugppakumns PpayHrodepa Ha ANPPakLNOHHON peleTKe.

62.dncppakumns Ha NPOCTPaHCTBEHHON peweTke. Popmyna Bynbdha- Bparra

63.0dncnepcus ceeta. SneKTpoHHas Teopmsa ancrnepcumn ceera.

64. lNonapusauma ceeta.

KETPOHHBH
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65.CteneHb nonspusaumm.

66. 3akoH Mantoca.

67.[BoiHOe nyyenpenomneHmne. VIckyCTBeHHas onTnyeckas aHM30Tponus.

68. TennoBoe n3ny4eHne 1 ero xapakTepucTnkn. 3akoH Knpxroda.

69.3akoH CtedpaHa-bonbumaHa. 3akoH cmeweHns BrHa.

70.I'vnoTe3a NMnaHka. ®opmyna lNMnaHka.

71.®PoTosdhdekT.3akoHbl hoToadhdekTa.

72.YpaBHeHne DiHWTelHa ons BHeWHero poToaddekTa.

73. OnbiThl Jlebenesa. [asneHue ceeta.

74.BonHoBoe 00bsICHEHWE LaBNeHUs cBeTa.

75.KBaHTOBOE 06BACHEHWE OaBNEHNS CBETA.

76. OdhbdpekT KomnToHa.

77.KopnyckynspHo-BONHOBOIM Ayanu3m CBONCTB BeluecTsa. Popmyna e bpownns.
78.CooTHowWweHne HeonpeaeneHHocTel. Cneactems U3 COOTHOLEHNIA HEONPELENEHHOCTEN.
79.BonHoBas dyHKUNS 1 ee CTaTUCTUHECKUNIA CMbIC.

80.06uiee ypaBHeHue LWpeaunHrepa. YpaBHerve LpeanHrepa ans ctauMoHapHbIX COCTOSIHUIA.
81. MNpuHUUN NPUYMHHOCTM B KBAHTOBON MEXaAHUKE.

82.CeoboaHas yactumua.

83.Yactmua B 04HOMEpPHOW NPSIMOYroNbHOW " MOTEHUMaNbHON sme”.

84.MpoxoxeHne YacTumLbl CKBO3b NOTeHUMaNbHbI 6apbep. TYHHENbHbIA 300¢EKT.
85.KBaHTOBbIN rapMOHNYECKUA OCUNANATOP.

86. MOMeHT nmnynbca B KBaHTOBOW MexaHuke

87.AT1om Bopmopoga. KeaHToBble Ynicna.

88.0nbiT WTepHa n MNepnaxa. CnvH anekTpoHa. CNMHOBOE KBAHTOBOE YUCHO.

89.MpyHUMN HEPA3NNYMMOCTU TOXAECTBEHHbBIX YAaCTML,.

90.MpwnHuun Maynu. Pacnpenenexne anekTpoHOB B aTOME MO COCTOSHMSAM.

91.CnekTpbl aTOMOB 1 Monekyn. KombrHaLMOHHOE paccesiHme cBeTa.

92.BbiHyx AeHHOe n3nyyeHue. MpuHumn getansHoro pasHoBecus. ®opmyna lNnaHka
93.J1azepbl

94.9neMeHTbl KBAHTOBOW CTaTUCTUKM.

95. PacnpeneneHne anekTpoOHOB NPOBOAMMOCTW B METAE MO 3HEPrnsM Npu abConTHOM Hyne. dHeprus depmu.
BnnsaHne Temnepatypbl Ha pacnpeneneHne snekTpoHOB NPOBOAMMOCTU B METANNE MO SHEPTUSM.
96. Teopus TennoemkocTel iiHWTenHa, debas.

97. SHepreTnyeckue 30Hbl B KpucTannax. PacnpeneneHune anekTpoHOB Mo 3HEPreTUHeckuM 3oHaM. BaneHTHas 30Ha v
30Ha NPoBOAUMOCTU. MeTansbl, AUINEKTPUKU 1 MONYNPOBOLHUKN.

98. MonynpoBoaHukn.CobCTBEHHAS 1 MPUMECHAas MPOBOAVMOCTb MONYNPOBOLHUKOB.

99. Paborta Bbixoaa. KoHTakTHas pa3HOCTb NOTEHLMAMNO0B.

100. KOHTaKkT 9neKTPOHHOro 1 AblIpOYHOrO NONYNPOBOLHUKOB (P-N MEPEXon) U ero BoMbT - amnepHas xapakTepucTuka.
101. OCHOBHbIE CBOWCTBA M CTPOEHME AOpa.

102. OHeprus cBsA3u s4ep.

103. AnepHble cunbl.

104. PagnoaktnBHOCTb. Buabl pagnoakTuBHOro N3ny4yeHuns.

105.YpoBeHb anemMeHTapHbIX 4acTuL.

106. dyHOaMeHTanbHble B3aMOAENCTBUS.

6.4 MeToaunyeckue matepuanbi, onpeaensiioLLme npoLuenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapakTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y pelictByet 6anibHO-peiTUHIOBAs CUCTEMA OLIEHKM 3HaHW 0bydatowmxcs. CyMMapHO Mo SUCLWMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos v bonee - "3a4TeHo".

55 6annos n MeHee - "He 3a4TeHo".

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yooBneTBOpUTENbHO".

55 6annoB n MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHWUN, YMEHUN, HAaBbIKOB U (UK) onbiTa drtan | KonnyectBo
KOHTpOns LesATeNIbHOCTU, XapaKTepU3yoLLLUX 3Tanbl OPMUPOBAHNA KOMMNETEeHLUA 6annos
CemecTtp 2 aCm, 2 AEKTPOHHIBH

CrpaHnnua 16 n3 24. Bl YHHBEPCHTET
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos

TeKkyL i KOHTPOb

KoHTponbHas [KoHTponbHas pabota NpoBOANTCS B Yackl ayaMTOpHOM paboTbl. Obyvatowmecs
pabota nonyyarT 3afaHusi Ans NpoBepPKU YCBOEHUS MPoaeHHOro MaTepvana. Pabota 1 20
BbIMOJIHSIETCS B MMCbMEHHOM BUaE U ciaéTcs npenopasatento. OueHnBarTes
BnafeHne maTepranoM no TeMe paboTbl, aHANUTUYECKME CMOCOBHOCTM, BafeHve
MEeTO4aMM, YMEHUS 1 HABbIKW, HEOBXOAMMbIE [Jis1 BbINONHEHUS 3a0aHUA.

MucbmeHHoe  |OByvatolwmecs nony4atoT 3a4aHne No OCBELEHMIO onpeaenéHHbIX TE0OPETUYECKNX
JomaiHee BOMPOCOB MW pelweHnio 3aaady. PaboTta BeImonHAETCS NMMCbMEHHO AoMa U 2 20
3afaHve cnaércs npenogaeatento. OLueHMBalOTCS BRageHWe Mateprasnom no Teme
paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNafeHe MeTOAAMMN, YMEHNS N HaBbIKW,
HeobxoauMble O4N15 BbINOMHEHWS! 3aAaHUIA.

TecTnposaHue [TecTupoBaHUe NPOXOAUT B MUCbMEHHOW CDOPME UK C NCNONb30BaHUEM
KOMNblOTEPHbIX cpeacTs. Obyyatowmiics nonyyaeT onpenenéHHoe KOnmM4ecTBo 3 10
TECTOBbIX 3a4aHWi. Ha BbINONHEHWE BblaenseTcs (OMKCUPOBaHHOE BPEMS B
3aBMCMMOCTM OT KonmyecTBa 3agaHuin. OueHka BbICTaBNSAeTCS B 3aBUCUMOCTM OT
npoLeHTa NpasuiibHO BbIMOMHEHHbIX 3a8aHUNA.

3aver 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMNNHDI. 50
Obyuyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3anaHune (3anaHns) n BpeMmsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOWA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSATD HYXXHbIE 3HAHWS, HABLIKU 1 YMEHUS MPU aHann3e
NPOBNEMHBIX CUTYALMIA U PELIEHUN NPAKTUYECKMX 3a0aHWA.

Cemectp 3
TeKyLLui KOHTPOJb

KoHTponbHas |KoHTponbHas paboTta NpPoBOAMUTCS B Yackl ayauTopHoi paboTel. Obyyatowmecs
pabota nonyyatoT 3a4aHns Ansi NPOBEpPKM YCBOEHWS NpoinaeHHoro Matepuana. PaboTa 1 5
BbINONHAETCS B NMCbMEHHOM BULe U caaétcst npenoaasatento. OueHnBaloTcs
BNafeHne MaTepuanom rno Teme paboTbl, aHANUTUYECKUE CMOCOOHOCTM, BNaaeHmne
MeToaMu, YMeHNsi 1 HaBblKi, HEOOX0AMMbIE [/ BbINONHEHUS 3a4aHUi.

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNEM, 0ByyatoLmecs
pabothi NPOBOLSAT y4ebHbIE SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 40
NPaKkTUKO-OPUEHTMPOBAHHbBIX TexHonoruni. OLueHMBaKOTCS 3HaHNe MaTepuana u
YMEHUE MPVMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
obopynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHOW obnacTu.

MucbmeHHoe  |OByyarowmecs nonyyaroT 3afaHne No OCBEWEHMIO ONPenenéHHbIX TEOPETUHECKMX
nomalHee BOMPOCOB UKW pelueHmnto 3aad. PaboTta BbINONHAETCS NMMCbMEHHO AoMa U 3 5
3afaHve chaétcst npenonasatento. OLEHNBAOTCS BNafeHe MaTepmanom no Teme
paboTbl, aHaNUTNYeckme crnocobHOCTU, BNafeHne MeToAaMmn, YMeHNs 1 HaBbIKW,
HeobxoOMMble ANs BhINONHEHNS 3aAaHWA.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLMMAUHBI. OK3aMeH 50
MPOBOLWTCS B YCTHOM NN NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxxatcsl Bonpochkl (3agaHunsl) no BceM Temam kypca. Oby4atowemycs naértcs
BpeMsi Ha noarotoeky. OLeHBaeTCs BNaaeHne MatepuasnoM, ero CUCTEMHoE
OoCBO€EHue, CnocobHOCTb NPUMEHATb HYXHble 3HAaHUA, HABbIKN U YMEHUA MpKn
aHannae NpobnemMHbIX CUTyaunin 1 PeleHn NPakTUYEeCKnX 3aaaHnii.

7. MepeueHb nuTeparypbl, HEO6X0AMMOW A1 OCBOEHUSA OUCLUMANHbI (MOLYNSA)

OcBoeHue aucumnauHbl (MOayns) NpeanonaraeT U3y4eHne OCHOBHOW 1 LOMONHUTENbHO y4ebHOM nuTepatypbil.
Nutepatypa MoxeT BbiTb AOCTYyMNHA 0ByyatowmnMcst B OAHOM U3 ABYX BapuaHToB (NM1bo B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE BUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3aK/4eHHbIX KDY norosopos ¢
npasoobnafnatensmMm n NPefocTaBneHHbIX foctynos HYM KDY;

- B NMe4aTHOM BMAe - B poHAae bubnuotekn HabepexHouenHMHCKOro MHCTMTyTa (counnana) K@Y. Obyyatowmecst
nonyyaioT y4ebHyto nutepatypy Ha aBoHEMEHTE MO YMTaTeNbCKMM BrneTam B COOTBETCTBUM C MPaBuiamMm Nonb30BaHms
61bnnoTeEKON.
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Mporpamma ancumnnnHbl "dusmka”; 23.03.01 "TexHonorma TpaHCnopTHLIX NPOLECCOoB".

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

MepeyeHb OCHOBHOW U OOMONHUTENBHOMN y4ebHON nnTepaTtypbl, HEOBXOAMMON AJ1S1 OCBOEHWS AUCLMMAVHBI (MOoyns),
Haxonmtcs B MpunoxeHun 2 kK paboyeli nporpamMme AncUMnaMHbl. OH NOANEXUT OBHOBIEHMIO NPV U3MEHEHUW YCITOBUIA
noroeopoB K®Y ¢ npaBoobnagatensiMm anekTPOHHbIX U3OAHWA 1 MPU N3MEHEHNN KOMMNIEKTOBaHWS (OOHA0B BUBIMOTEKM
HabepexxHo4enHnHcKoro nHeTutyTa (goununana) KoY.

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

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

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

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

"HALUNOHANBHASA NNATPOPMA OTKPBLITOIO OBPA30OBAHUA" - https://npoed.ru
HaunonanbHbii OTkpbIThIl YHUBEpeuteT "MHTYUT" - hitps://intuit.ru/

MopTan "CoBpeMeHHast uudppoBas obpasosatencHas cpena B PO" - https://online.edu.ru/

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauuyeckme peKoMeHpaumm

nexuum BecTn koHcnekTupoBaHue y4ebHoro Matepuana. Obpalatb BHUMAHUE Ha TEPMIUHbI, (OOPMYNIMPOBKMU,
packpbiBaolwme CogepXaHne TeX NN MHbIX SBIEHWUIA N MPOLECCOB, HAay4YHbIE BbIBOAbI 1
npakTuyeckme pekoMeHgaumu. XenatenbHO 0CTaBMTb B paboymx KOHCMEKTax Mossl, Ha KOTOPbIX
Jenartb NOMETKN N3 PEKOMEHLOBAHHONW NNTEpaTypbl, LONONHSAKWME MaTePUan NPOCNyWaHHOM
neKumm, a Takxe noayepkreaLme ocobyio BaXXHOCTb TEX UM NHBIX TEOPETUYECKMX MOOXEHWIA.
3apasartb NpenofaBaTento YTOYHSOWME BONPOCHI C LIEMbIO Pa3pelleHmns HESCHBIX MOMEHTOB.
B0o3MOXHO npoBefeHne NEKUMOHHbIX 3aHATWIA C MPUMEHEHNEM ANCTAHUMOHHBIX TEXHOMOT NI B
obyyeHun. B cnyyae nprumeHeHns B 06pa3oBaTtenibHOM NpoLecce ANCTAaHUMOHHbIX 0Bpa3oBaTenbHbIX
TEXHONOrMiA 0ByYaloLWMEeCcs: N3yHaloT TEOPETUHECKUIA NIEKLIMOHHbIA MaTepran Ha Creayrowmnx
nnaTgoopmax n pecypcax:

- B komaHae "Microsoft Teams";

- B BupTtyanbHoi ayautopun.

npakTuyeckme | 1. Ha nepBoM 3aHATUM CTyAeHTaM npeanaraeTcsa nurepaTypa 1 Mmatepuansl B 9N1eKTPOHHOM BMaE ONS
3aHaTUA rocnenyowero NpoBeneHNs NPakTUYECKMX 3aHATUIA 1 caMoCTosITeNbHON paboTol.

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

3. AKTUBHOCTb CTyAEHTOB MooLpsieTcs npenonasarensam bannamu.

4. CymMMapHbIii 6an, KOTOpbIiA BbICTABNSIETCS CTYAEHTY 3a NPOBEAEHNE NPaKTUYECKMX 3aHSTUR,

cknapblBaeTcsl U3 6anno., BbICTaBIEHHbIX 3a MNOCELWEHMEe 3aHSTUI 1 aKTUBHOE y4acTie CTY4EHTOB B

NPOBeAEHNN 3aHATUIA.

5. BO3MOXHO NpoBeaeHue npakTUieCckmnx 3aHATUN ¢ NPUMEHEHNEM ANCTAHLMOHHBLIX TEXHONOMNIA B

oby4yeHun. B cnyvae npumMeHeHns B 06pa3oBaTeNibHOM NpoLecce ANCTaHLUMOHHbIX 06pasoBaTenbHbIX

TexHonoruii obyyatolmecs BbIMOMHAOT 3a4aHNs NPaKTUYECKNX 3aHSATUIA Ha cneayrowmx nnaTtgpopmax

n pecypcax:

- B komaHae "Microsoft Teams";

- B BupTyanbHon ayautopun.
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Mporpamma ancumnnnHbl "dusmka”; 23.03.01 "TexHonorma TpaHCnopTHLIX NPOLECCOoB".

Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHble| 1. Ha nepBom 3aHsTUM CTyAeHTbl pacnpenenstoTcs B Opuranbl No 2-3 4enoBeka As BbIMNOHEHMS]
paboTbl nabopaTopHbIx paboT, 1 UM onpeaensieTcs nepeyeHb BbiMONHSEMbIX paboT U3 NpeacTaBNeHHOro

Bbiwe (4.2) cnucka.

2. MNepen BbINONHEHNEM NabopaTopHol paboTbl CTYAEHTbl AOMKHbI U3Y4NTb METOAMYECKUE YKa3aHUs

K Nony4yeHHbIM nabopaTopHbIM paboTaM ANsi FPaMOTHOrO NX BbINONHEHNS

3. HenocpeacTtBeHHO nepen BbINOAHEHNEM NnabopaTopHoii paboTbl CTyAEHTbl MPOX0AAT ONPOC Mo

BbISICHEHWUIO CTEMEHN MX NOArOTOBNEHHOCTU K BbIMONHEHWUIO nabopaTopHoli paboTbl ¢ Nocneayowmnm

[JOMycKOM.

4. B cnyyae ponycka CTyAeHTbl, UICNONb3ys METOANYECKUE YKa3aHUS, [OMKHbI BbIMNOMHNUTb

npencTaBneHHyo nabopatopHyo paboTy 1 nokasaTtb NpenoaaBaTesnto Nony4YeHHble

9KCnepUMEHTanbHble OaHHbIE.

5. Cnepytowunia atan - HanucaHue oT4yeTa no gaHHoin nabopaTopHol paboTe.

6. B nanbHenweM aaHHbIA OTHET NPEeacTaBUTb NpenoaasaTento n 3alnTnThb.

7. B 3aBMCUMMOCTM OT 3HAHWIA CTyOeHTa npenoaasartenb BoicTaBnset 6ann 3a gaHHyto pabory.

8. Bo3moxxHa 3awmTa nabopatopHbix paboT B pexume OHNalH nnm caada otyeTa 6e3 3awmntbl Yepes

pasMelleHne Ha nnatgopme 0byd4eHnst ¢ NPUMEHEHMEM AUCTaHLMOHHBIX TEXHOMOrWii B 0by4eHun. B

cnyyae npuMmeHeHusi B 06pa3oBaTenbHOM NpoLecce ANCTaHLUMOHHbIX 06pa3oBaTeNbHbIX TEXHONOM U

obyyatowmecs BbINONHSIOT 3a4aHNs Ha cneayowmx nnatgopmMax n pecypcax:

- B komaHae "Microsoft Teams";

- B BupTyanbHon ayautopun.

CcaMoCTOosA- HauyuHatb Hano C nyvyeHus peKOMeHﬂ,OBaHHOVI nutepartypbl. HeO6XOJJ,VIMO MOMHUTb, YTO Ha nekuunn
TenbHas O6bl‘-IHO paccMmaTpmuBaeTCsa He BeCb Martepunan, a To/bko ero 4acTb. OcTanbHas ero 4yacTtb
paboTa BOCMONHSIETCS B NMPOLIecce caMocTosTenbHomn paboTbl. B cBs3n ¢ a1um paboTa ¢ peKoMeH10BaHHOM
nuTepatypoii obszatenbHa. Ocoboe BHUMaHKE Npu 3TOM HeobxoaMMo 0bpaTTb Ha codepXxaHue
OCHOBHbIX MOMOXEHUN U BblBOOOB, 06'bF|CHeHI/Ie ABNEHUN N (DaKTOB, YACHEeHne npakTn4eckoro
MPUIOXEHUSI paccMaTprBaEMbIX TEOPETUHECKMX BOMPOCOB. B npouecce atoit paboTbl CTyAeHT
OONXEeH CTPEeMUTbCA MOHATb N 3aNOMHUTb OCHOBHbIE MONOXEHUA paccMaTpnBaemMoro Mmartepumana,
NpUMepbI, MOSICHSOWME ero, a Takxe pas3obpaTbcs B MANIOCTPATMBHOM MaTepuarne.
B cnyyae npumeHeHunst B 06pasoBaTtefibHOM NpoLecce ANCTaHUMOHHBIX 06pa3oBaTenbHbIX TEXHONOT M
0byyatowmecs N3y4atoT TEOPETUYECKINIA NEKLIMOHHbIA MaTepuan Ha crneayowmx nnatgopmax u
pecypcax:
- B komaHae "Microsoft Teams";
- B BupTtyanbHon ayautopun.

TecTupoBaHue | TecTMpoBaHue NPOBOAMTCS BO BPEMSI ayAUTOPHbIX 3aHATWIA No BapuaHTaM. Bpems -90 MuHyT,30
3apaHui, (16ann-13apaHuve).

1. Mepen peweHMeM 3a0aHUin peKoMeHayeTcsl NOBTOPUTb COOTBETCTBYIOLLYIO TEOPUIO MO y4ebHukam
WUNKN KOHCNEKTY, 3anncaHHOMy Ha NEKLIMOHHbIX 3aHATUSIX, MPOCMOTPETb OCHOBHbIE CDOPMYSbl U 3aKOHbI
B AAHHbIX METOANYECKUX YKa3aHWNSIX, MPUMEPbI pPeleHns 3aa4, PaCCMOTPEHHbIX Ha NPaKTUYeCcKmX
3aHATUSX.

2. MpucTynas kK pelweHnto 3aaaHmnsl, HeobxoaMMO KpaTKo 3anuncatb ero ycnosue, u (ecnu
Heobx04MMO) coenatb pUCYHOK. PelleHne cHavana cnenyet ocylwecTBuTb B oblem Buae (B
6yKBEHHbIX 0603HAYEHUSIX), NONYYNTb PACHETHYIO GDOPMYNY 1 3aTEM NPOM3BECTN YNCNEHHBIA pacyeT B
eanHnuax CU. Mocne 3Toro Hy>XXHO CpaBHUTb NONYYEHHbIN OTBET C BapuaHTaMu oteeTta. Ecnm oTBeThl
He coBnanu, To HeobxoaMMO NpPoaHaNM3NPoBaTh PELEHNEe 3a0aHuUsl, yTOYHUTb NPaBUbHOCTb
BblOpaHHbIX (DOPMYN 1 3aKOHOB, @ 3aTEM UCMPABUTbL OWKNOKN.

3. Ob6s13aTeNbHO BbINONHEHME OOMAaWHUX NPAKTUYECKNX 3a4aHWA AN YCNEWHoro NpoxXoXaeHus
TECTMPOBAHUS U HANUCAHMS MUCbMEHHBIX (KOHTPOJbHBLIX PaboT).

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

-B KomaHge "Microsoft Teams";

-B BupTyanbHoit ayautopun.
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Mporpamma ancumnnnHbl "dusmka”; 23.03.01 "TexHonorma TpaHCnopTHLIX NPOLECCOoB".

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.

3aver 1. O3HaKoOMNTbLCS C NepeYyHEM BOMPOCOB A/15 3a4eTa.

2. BHMMaTenbHO nNpoYnTaTth M OCMBICINTL PEKOMEHAOBAHHYO NUTEPATYpPyY, KOHCNEKT Nekumii. BelyunTb
BCE oM3M4eckne oopMysbl MO NPONLEHHBIM TEMaM.

3. 3ayet no cmarke NPOXOANT B MUCbMEHHO GOOPME 1 OONXKEH comepXaTb:

- onpeneneHne OCHOBHbBIX OU3NYECKMX BEMTMYMH (B aHANIMTUYECKOIN 1 TEKCTOBOW chopMe);

- NSl BEKTOPHbIX BEIMYUH OOMXKHbl ObiTb ONpeaeneHbl Kak Moayfb, Tak 1 HanpasneHue;
-cbOpMyNMPOBKY OCHOBHbIX 3aKOHOB COU3MKM (B aHANIMTUYECKOA N TEKCTOBOW (OOpPME); MPU 9TOM
Heobx04UMO naTb onpeneneHne uUanNYeckx BENNYNH, BXOOSWMX B (OOPMYNMPOBKY 3aKOHA; PUCYHOK,
MOSICHAIOWMIA OTBET Ha BOMpPOC.

4. PeweHune 3aa4y cHavana cnenyet ocylwecTBuUTb B 0bwem Buae (B 6ykBeHHbIX 0603HaYEHUSIX),
MONy4YNTb pacyeTHyo OOpMyNy 1 3aTEM MPOMI3BECTM YMCNEHHbIV pacyeT B eanHunuax CU.

5. BoaMoxHa caya 3a4eTa no Tectam ¢ NpUMEHEHMEM AUCTAHLMOHHBIX TEXHOMOr Wil B 06y4eHun B
komaHoe "Microsoft Teams".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 20 u3 24. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma ancumnnnHbl "dusmka”; 23.03.01 "TexHonorma TpaHCnopTHLIX NPOLECCOoB".

Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH 1. O3HaKOMNTbLCS C NepeYHEM BOMPOCOB A1 9K3aMeHa.

2. BHMMaTenbHO npoYmTaTtbh U OCMBICINTL PEKOMEHLOBAHHYO NUTEPATYpPyY, KOHCNEKT Nekumii. BelyunTb
BCE oM3MYeckne oopMysbl MO NPONOEHHBIM TEMaM.

3. OK3aMeH no uanke NPoXoanT B MMCbMEHHOW (OOPME U OONTXEH COOepXaTb:

- onpeneneHne OCHOBHbBIX OU3NYECKIMX BEMTIMYMH (B aHANIMTUYECKON 1 TEKCTOBOW chopMe);

- NSl BEKTOPHbIX BEIMYMH OOMXKHbl ObiTb OnpeaeneHbl Kak Moayb, Tak 1 HanpasneHue;
-cbOpMyNMPOBKY OCHOBHbIX 3aKOHOB COU3MKM (B aHANTIMTUYECKOA N TEKCTOBOW OOpME); MPU 9TOM
Heobx04UMO naTb onpeneneHne UNYeckx BENNYNH, BXOOSWMX B (OOPMYNMPOBKY 3aKOHa; PUCYHOK,
MOSICHAIOWMIA OTBET Ha BOMpPOC.

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

5. BoaMoxHa ciaya sk3aMeHa rno TectaM C NPUMEHEHUEM ONCTAHUMOHHbIX TEXHONOMMiA B 0B6y4eHun B
komaHoe "Microsoft Teams".

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

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

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

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

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CMELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyvatku pa3aaToyHbix MaTepranos.

MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumnannsmpoBaHHas nabopartopus.

12. CpencrtBa apantauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBanUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMOCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTE NHpopMaLMKN 0By4YatoWMMNCs MHBAIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4HbIX BnOoax 6e3 noTepwn OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHNda KOHTEHTOM C KnaBnartypbl;

- co3aHne BO3MOXHOCTEN Ansi 06yHalowWmxcs BOCNPUHUMATD O4HY U Ty XXe MHCPOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX Criyxa noslydany UHGopMaLmio BU3yanbHO, C HAPYLWEHUSIMW 3PEeHNS -
ayaunanbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGOpPMaLIMm, OpraHn3aL My pasnuyHblx
POPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBEAEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro 1 NPOMeXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLONIXKNTENIbHOCTU caa4m oby4atolwmMMcst UHBANULOM UN NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAaHOBNEHHOW MPOAOIXUTENBHOCTU UX CHAYN:

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

- NPOLONMXMNTENIbHOCTU BbICTYMNeHNs 0byyatowerocs npu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 23.03.01

"TexHonorns TpaHCNoPTHBIX MPOLECCOB" 1 Npodnto NoAroToBku "OpraHn3aums NeEPeBO30K U yNpaBneHne Ha
aBTOMOOUNBLHOM TpaHcnopTe".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.65.08 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 23.03.01 - TexHONormsa TpaHCNOPTHbIX NPOLIECCOB

Mpodpunb nogrotoekn: OpraHnsaums NepeBo3ok 1 ynpaBneHe Ha aBTOMOBMIbHOM TpaHCNopTe
Keanndpvkaums BbinyckHrka: 6akanasp

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

OcHoBHas nuTeparypa:

1. Casenbes W. B. Kypc 0bweri douanku = A Course in general pfysics : B 3 Tomax / WI. B. Casenbes. - 11-e nsg., ctep. -
CankT-MNeTepbypr : MaHb, 2011. - T. 1 : MexaHnka. MonekynsipHas gounsuka. - 432 ¢ : un. - (Y4ebHMKM ons By30B.
CneuwnanbHasa nutepartypa). - ['pud HMC. - B nep. - ISBN 978-5-8114-0630-2. - TekCT : HenocpeacTBeHHbIN (98 ak3.).

2. CaBenbes W.B. Kypc obueit gouankm : yuebHuk anst By3os : B 3 Tomax / U. B. Casenbes. - 10-e n3g., ctep. -
CankT-MNeTepbypr : NaHb, 2008. - T. 2 : SnekTpnyecTBO U MarHeTu3Mm. BonHbl. OnTuka. - 496 c. : un. - (YyebHukn ans
By30B. CneuunanbHas nutepatypa). - don HMC. - B nep. - lNMpeaM. ykas.: c. 492-496. - ISBN 978-5-8114-0631-9. - TekcT
: HenocpencTeeHHbIN (30 ak3.).

3. CaBenbes . B. Kypc obuiein gonankm : y4uebHuk ans By3os : B 3 Tomax / M. B. Caeenbes. - 9-e nsg., crep. -
CaHkT-leTepbypr : IlaHb, 2008. - T. 3 : KBaHTOBas onTtmka. AToMHas dousnka. dPusnka tBepLoro Tena. dunsmka
ATOMHOrO s4pa 1 SNeMeHTapHbIX YacTul. - 320 c. : un. - (YuebHrku ons By3oB. CneunansHas nuteparypa). - 'pudg
HMC.- B nep. - lNMpeam. ykas.: c. 314-317. - ISBN 978-5-8114-0632-6. - TekCT : HenocpeacTBEHHbIA (98 aK3.).

4. dusnka. Mpaktukym : yyebHoe nocobue / I'. B. Bpybnesckas, V. A. MoHuapeHko, A. B. UnbtowoHok [1 ap.]. - MUHCK :
HoBoe 3HaHue; Mockea : UHDPA-M, 2012. - 286 c.: un. - (Boicwee obpazosarue). - ISBN 978-985-475-487-1 (Hosoe
3HaHue); ISBN 978-5-16-005340-0 (MHPPA-M). - URL: https://znanium.com/catalog/product/252334 (nata obpaleHus:
28.07.2020) - TeKkCT : 9NeKTPOHHbIN.

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. - Mpun.: c. 300-307. - Pek. MO. - B nep. - bubnworp.: c. 300. - MNpeam. ykas.: c. 308-315. -
ISBN 978-5-4233-0033-5. - TekCT : HenocpeaCTBEHHbIN. (96 3K3.)

2. BadpuH 0. B. duswika : yuebHoe nocobue : [B 2 yactsix] / O. b. BadgouH. - 2-e nsg., non. - KasaHb : M3g-s0 MOvH PT,
2011.-4.2.-460 c. : un. - Mpwun.: c. 432-444. - Pex. MO. - B nep. - bubnuorp.: ¢c. 432. - MNpeaM. ykaa.: ¢. 445-459. -
ISBN 978-5-4233-0032-6. - TekcT : HenocpeacTBeHHbIn. (100 ak3.)

3. KysHeuos C. N. Kypc cpusmku ¢ npumepamm peleHust 3anad. 'duanka KOHLEHCUPOBAHHOIO COCTOSHUMS' : yuebHoe
nocobue / C. N. KysHeuos, H. A. TumueHko. - Tomck: N3n-Bo ToMcKoro nonntexHn4yeckoro yHusepcuteta, 2011. - 47 c.
-.URL: https://znanium.com/catalog/product/417650 (nata obpauweHuns: 28.07.2020). - TEKCT : 3NEKTPOHHbIIA.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.65.08 ®usuka

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

Hanpasnenue nogrotosku: 23.03.01 - TexHONormsa TpaHCNOPTHbIX NPOLIECCOB

Mpodpunb nogrotoBkn: OpraHnsaums NepeBo3ok 1 ynpaBneHe Ha aBTOMOBMIbHOM TpaHCnopTe
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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