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

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

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

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

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

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

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

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

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

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

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

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

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

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma ancumnnuHbl "dusmka”; 23.03.02 "HaseMHble TPaHCMOPTHO-TEXHONOrMYECKMe KOMMIeKehl".

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

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMEeTeHU N npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrikK-4 CNoCOBHOCTBIO NCMONMb30BaTb 3aKOHbI U METOAbl MATEMATUKUN, ECTECTBEHHbIX,
ryMaHUTapHbIX U SKOHOMUYECKMX HAYK MPpuW peweHnr NpodeccrmoHanbHbix 3aaay

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

- OCHOBHble TeopeTnyeckne 3akoHbl 1 MeToabl oyHOAMeHTaNbHbIX Pa3aenos PU3NKN: MEXaHWKW, TEPMOLANHAMUKNA,
ANEKTPOONHAMUKN, ONTUKWN, KBaHTOBOM pusunkn onga coseplleHCTBOBaHNSA CrnocobHOCTU K camoopraHmsadunm n
CaM006paSOBaHVIPO;

- TeOpeTn4yeckne OCHOBbI, 3aKOHbl U MOOENV PU3NKN Ong ons obnagaHusi crnocobHOCTLIO NCMONb30BaTb 3TU 3aKOHbI U
MeTolbl MaTeMaTkKun, eCTECTBEHHbIX, TyMaHUTaPHbIX 1 9KOHOMUYECKUX HayK Npu pelleHnn npodpeccnoHanbHbIX
3a[ad, CBA3aHHbIX C pa3pa60TKO|7| M ncnonb3oBaHMEM TPaAHCMNOPTHO-TEXHONONM4YeCKNX KOMMNIEKCOB.

JlonxeH ymeThb:
- MPVUMEHATb COBPEMEHHbIE (PN3NYECKNE METOLLI M SKCMEPUMEHTASIbHYIO annapaTypy MCCNenoBaHUS B
NpPogoeCCMoHaNbHON OeaTeNnbHOCTW, ANS Pas3BUTUS CNOCOBHOCTM K camoopraHnaaumm n camoobpasoBaHuto;

- MPUMEHSTb TEOPETUYECKME U SKCNEPUMEHTaNbHbIE (DU3NYECKME METOAbI B MPOLIECCE aKCMyaTaumnm
TPAHCMNOPTHO-TEXHONOMMYECKMX KOMMNEKCOB, UCMOMNb3Ys TakXe 3aKOHbI 1 METOLbI MaTEMATUKU, ECTECTBEHHBIX,
rYyMaHWUTapPHbIX U SKOHOMMYECKUX HayK MPU PELIEHUN MPOGIECCUOHANBHbIX 3a4au.

JlonxeH Bnanetb:
- HaBblkaMu paboTbl ¢ pr3nHeckMMmn Npubopammn B NPOGPECCNOHANIbHOM AEATENBHOCTA, AN1S1 PA3BUTUSI CMOCOBHOCTU K
camMoopraHu3auum 1 camoobpasoBaHuio;

- HaBblkaMU1 NCNONb30BaHUA (PU3NYECKUX METOLOB aHanM3a B npouecce akcnnyaraunm
TPaAHCMOPTHO-TEXHONOINMNMYEeCKNX KOMMIEKCOB, NCMNOMNb3YyA TakKXe 3aKOHbl 1 METOObl MATEMATUKN, €CTECTBEHHbIX,
ryMaHUTapHbIX 1 9KOHOMUYECKUX HAyK NpU peleHur npodpeccnoHanbHbIxX 3a4a4.

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

- MPUMEHSITb HaBbIKM 3KCMEPUMEHTANbHOW paboThbl, UICMONb30BAHUS (PU3NYECKMX METOLOB aHaNN3a B NPoLEeCcce
COBEpPLIEHCTBOBaHMS CMOCOBHOCTY K CaMOOpraHm3aumy n camoobpasoBaHuio;

- MPUMEHSITb HaBblKy PaboTbl C COBPEMEHHO oM3UYECKOi annapaTypoit, MCNonb3ays NPy 3TOM 3aKOHbI U METOb
MatemaTuku, eCTECTBEHHbIX, NyMaHUTapPHbIX U 9KOHOMUYECKMX HayK OJ1S PeeHns NpodpeccuoHanbHbix 3aaay,
CBSA3aHHbIX C pa3paboTKOM 1 NCNONb30BaHVMEM TPAHCTOPTHO-TEXHONOMMYECKMX KOMMIEKCOB.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.5.08 AucumnavHbl (Mogynm)" OCHOBHOW NPOgIECCUOHANBbHON
obpaszoBatenbHoi nporpammbl 23.03.02 "HazeMHble TpaHCNOPTHO-TEXHONOrMYECKe KoMMnekcehbl (ABToMOGMAN)" 1
oTHocuTCs K 6a30Boii (06LenpodeccnoHanbHom) YacTu.

OcBauBaetcs Ha 1, 2 kypcax B 2, 3 cemecTpax.
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Mporpamma ancumnnuHbl "dusmka”; 23.03.02 "HaseMHble TPaHCMOPTHO-TEXHONOrMYECKMe KOMMIeKehl".

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 1 yachbl
KOHTaKTHOW paboThbl,

Paspenbl oMcuunanHbl / X TPYAOEMKOCTb CamocTtosiTenbHas
N Monynsi Cemectp (B yacax) pabota
MpakTuueckuellabopaTtopHble
Jlekumm 3aHATUA pabortbl

Tema 1. dnanyeckmne oCHOBbI
1.[MexaHukn. MexaHuyeckume konebaHus 2 6 6 0 10

1 BOJHbI.

Tema 2. MonekynspHas cumsmka n
2. TepMoguHamuka. 2 4 4 0 10
3 Tema 3. OnekTpocTtaTmka un 5 6 6 0 20

‘[anekTpuyeckuin ToK.
Tema 4. OnekTpoanHamumka.

4.|9nekTpoMarHuTHble konebaHus u 3 10 10 10 35
BOJIHbI.
Tema 5. BonHoBas 1 kBaHTOBas

5. ONTVKA. 3 10 10 10 35
Tema 6. OcHOBbI KBAHTOBOW

6. MeXaHUKW. 3 8 8 8 35

v Tema 7. dnanka atoma, aTOMHOro 3 8 8 8 39

‘|appa n aneMeHTapHbIX YacTul.

NToro 52 52 36 184

4.2 CopepxaHue auCUUMIUHLI (MOBYNS)
Tema 1. dPusnuyeckmne ocHoBbl MexaHUK1. MexaHnuyeckue Koneb6aHMSA U BONHbI.
OCHOBbI KMUHEMATUKWN

KnHemaTvka noctynatenbHoro AsuXeHns (MatepuanbHas To4ka, CMcteMa oTCcHéTa, TpaekTopms ABMXEHNS, CKOPOCTb,
nepemeLleHne; TaHreHumnanbHoe, HopMasnbHOe 1 NoNHoe yckopeHus). KnuHematuka spatwatenbHOro AsBuxeHus (yrnosas
CKOPOCTb, YrNOBOE YCKOPEHUE, CBA3b MEXY YrNOBOW U NTMHENHON CKOPOCTAMM, paBHOMEPEMEHHOE BpaLleHNe
maTtepuanbHOW TOYKHN).

OCHOBbI AMHaAMUKN

| 3akoH HbtoToHa, MHepumanbHas cuctema otcyéta. |l 3akoH HbloToHa, cuna, macca, umnynbc. 11l 3akoH HbloToHa.
LleHTp mMacc, ckopoCTb 1 YCKOPEHMNE LigHTpa Macc.

3aKoHbI COXpaHeHunsa B MexaHuke

MexaHnyeckas pabota. KoHcepBaTuBHblE Cuibl, OTEHUMANbHAA aHeprus Tena. CBs3b Mexay CUnol 1 NoTeHUManbHo
aHeprueli. OQHOPOAHOCTb BPeMeHMW. 3aKoH COXpaHeHNs MONHON MexaHnyeckol aHeprun. OQHOPOLHOCTb
NpocTpaHCcTBa. 3aKOH COXPaHEHNS MMMNYbCca MEXaHNYECKOW CUCTEMBI.

MexaHvika TBEpOoro Tena

MomeHT cunbl. MoMeHT nmnynbsca. KuHetuyeckas sHeprus spaweHms. MomeHT nHepuun. Teopema WtenHepa.
OCHOBHOE ypaBHEHWS OMHAMWKW BpalaTtenbHOro ABUXEHNS TBEPAOro Tena. MI3oTponHOCTb MPOCTPaHCTBa. 3akoH
COXpaHeHNs MOMEHTa UMMynbca.

Pengatmeucrckas mexaHumka

2 noctynata CTO. NpeobpaszosaHue JlopeHua 1 CNeACTBUS U3 HETO: 3aMeaNeHNe BPEMEHU, COKPaLLEHWE ANNHbI. 3aKOH
cnoxerus ckopoctelt B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

MexaHun4yeckue konebaHusi 1 BONHbI
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MexaHun4yeckue konebaHus

CBobogHble rapMoHMYeckre HesaTyxatowme konebaHus. CnoxeHune rapMoHnyeckux konebarmin. CeoboaHble
3atyxatowwe konebaHus. BolHyxneHHble konebaHus. Pe3oHaHc.

MexaHu4yeckne BONHbI
XapakTepucTnkn mexaHu4eckmnx BonH. BonHoBoe ypaBHeHue. [noTHOCTb aHeprun. MNOTHOCTb NOTOKa SHEpPruu.

Tema 2. MonekynsipHasi ousuka u TepmoanHamMuKka.
MonekynspHo-knHeTndeckas teopus (MKT) ngeanbHoro rasa

OcHosHble nonoxeHus MKT. OcHosHoe ypasHeHne MKT naeanbHoro rasa. YpaBHeHne COCTOSAHNSA naeanbHOro rasa.
duramnyecknii cMbicn TemnepaTypsbl. SBneHns nepeHoca. CpeaHss onvHa cBoboaHoro npobera Moneky.

®dyHKuuKn pacnpeneneHns Makcsenna n bonbumaHa

PacnpeneneHne monekyn no ckopoctam. PyHkuma pacnpegeneHus Makcsenna. BapomeTtprnyeckas goopmyna.
PacnpeneneHune monekyn no aHepruam. dopmyna BonbumaHa.

OcHOoBbI TEPMOANHAMUKM

| Hayano TepmoauHamuku. Pabota rasa. TennoémkocTb rasa. CteneHn ceoboapl Monekyn. Agnabatnyeckuii npoLecc.
Kpyrosoii npouecc (umkn). HeobpaTumble npouecchl. dHTponus. |l Ha4ano TepMoanuHaMUKKA.

Tema 3. dnekTpocTaTvka U aNeKTPUYEeCKUNA TOK.

OneKkTpuyeckoe none B Bakyyme

CoiicTBa anekTpuyeckoro 3apsna. 3akoH KynoHa. Hanpsix&HHocTb, noteHuman. Pabota anekTpocTaTmyeckoro nons.
LUmpkynsaumsa Bektopa . Teopema "aycca B Bakyyme. KoHaeHcartop. [1poBOoHUKN.

3ﬂeKTpVI‘-IeCKOG none B BelecTee

[MonsipHble N HenonsipHble OU3ANEKTPUKK, nX nonsipusaums. MNonspusosaHHocTb. Teopema aycca ans onanekTpuka.
ONeKTPOEMKOCTb. DHEPrns SNEKTPUYECKOro nons.

MoCTOAHHbBIN 3NEKTPUYECKUIA TOK

Cwvna 1 nnoTHOCTb ToKa. 3.4.C. UICTOYHMKA ToKa. HanpsxeHue Ha ydactke 1-2. 3akoHbl OMa ons 04HOPOAHOrOo U
HEOQHOPOAHOr0 y4acTKOB B MHTErpanbHoO 1 amddepeHumansHon goopmax. 3akoH dxoyna-NeHua. MNpasuna
Kunpxrogoa. 9nektpuyeckne Tokn B XUIOKOCTSX, ra3ax, B BaKyyme.

Tema 4. BnekTpoAnHaMMKa. ANEKTPOMarHUTHble KonebaHus U BOJHbI.

OnekTpoanHamunka

MarHuTHOe none B Bakyyme

WNHaykums marHntHoro nons. Cuna Amnepa. MarHutHblin MoMeHT. 3akoH Bbruo-Casapa-Jlannaca. Unpkynauns sektopa B.
Cwuna INopeHua. [suxeHve 3apsna B MarHMTHOM none. MarHuTHbln noTok. Teopema Maycca. PaboTta MarHuTHoOro nonsi.
OnekTpomarHuTHas nHaykums. Npaswno NleHua. 3akoH ®Papanes. MIHaykTmeHocTb. CaMoOMHAYKUNS.

MarHuTHoe none B BELLECTBE.

MarHeTtukn. HanpsixxeHHOCTb MarHuTHOro nons. Linpkynsauus sektopa
Mpupona marHeTnama. PeppomMarHeTUKN. SHEPrus MarHUTHOro Nons.
OcHOoBbI TEOPUM INEKTPOMArHUTHOrO NOAS.

Buxpesoe anekTpuyeckoe none. Tok cMeleHmns. YpaBHeHns Makcsenna B MHTerpanbHon n auddepeHumnanbHom
hopmax, nx gonanyecknin CMbICH.

OnekTpoMarHuTHble konebaHus 1 BOMHbI

dnekTpoMarHuTHble KonebaHus

Hesatyxatowune konebanusi. 3atyxarowme konebaHus. BoiHyxaeHHble anekTpuyeckne konebaHus. PesoHaHc Toka.
OneKTpoMarHMTHbIE BOMHbI

BonHoBoe ypaBHeHune ons E n H. CkopocTb pacnpocTpaHeHns anekTPOMarHUTHbIX BONH. CBOMCTBA 91EKTPOMarHUTHbIX
BO/H. LLlkana anekTpoMarHWTHbIX BOJH.

Tema 5. BonHoBasi u KBaHTOBasi ONTUKa.

BonHoBas n kBaHTOBas onTmka

NHTepdepeHuns ceeta

KorepeHTHOCTb CBETOBbIX BOMH. YCNOBMSI MakcMyMa 1 MHUMYyMa MHTepdpepeHumnn. VIHTepdpepeHums ceeta ot
pasfnyHbIX 06EKTOB.

Oundppakuns ceeta

MpwHumn lMoireHca-Pperens. Meton 3oH @peHens. Oudppakummn Operens n dpayHrogpepa 0T pasnuyHbiX 06 EKTOB.
PaccesHve csera.

I'Ionslpmaau,vm n gucnepcusd ceeta

EcTecTBeHHbIN 1 Nonsipu3oBaHHbIi ceeT. 3akoH Mantoca. 3akoH Bproctepa. [1oHoe nydenpenomnexune. ducnepcus
cBeTa. ONeKTPOHHas Teopus Ancnepcun ceeta.

Tennosoe n3nyyeHune
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XapakTepucTukn TennoBoro nanyvyeHns. 3akoHbl Knpxroga, CtedpaHa-bonbumana, BuHa. T'unoTesa MNnaHka. dopmyna
MnaHka. OnTuyeckas NUpoMeTpums.

doToadpekT. dhdekT KomntoHa. [laBneHne ceeTa

3akoHbl BHeWwHero gpotoadodoekTa. YpaBHeHne SnHwTelHa ana gpotoadodoekTa. NpumeHeHms dotoadodgoekTa. ekt
KomnTtoHa. Macca n umnynsc cootoHa. JasneHue ceeta. OnbiT Jlebenesa.

Tema 6. OCHOBbI KBaHTOBOW MeXaHMUKMW.
OCHOBbI KBAQHTOBOW MEXaHUKun
OCHOBHbIE NONOXEHNSA KBAHTOBOM MEXaHUKN

MnoTesa pe-bpoiins. CooTHoWeHNe HeonpeaoenéHHocTen [Me3eHbepra. BonHoBas oyHKUUS U ee CTaTUCTUHECKMA
cmbicn. Obuwee ypasHeHue LpenuHrepa. YpasHeHue LWpeauHrepa ons ctauMoHapHbIX COCTOSIHMMA. [BUXeHne
cB06OHOM YacTuMLbl. HYacTnua B 04HOMEPHO NOTEHLMANbHOM sMe. [PoxoXAeHNe YacTULLbl CKBO3b MOTEHUMANbHbIA
6apbep, TYHHENbHbIN 3gPdPEKT. [apMOHUYECKMA OCUMNNATOP B KBAHTOBO MEXaHWKE.

Tema 7. Pusuka atoma, aTOMHOro siopa n 3neMeHTapHbIX YacTuul.

Moctynatel Bopa. OnbiT ®paHka u Mepua. ATom Bogopoa no bopy: ctaunoHapHble opbuTbl, 3HEpPrus, CRekTp
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MeXaHuKke: KBAHTOBbIE YMCa, CNEKTP U3fyyeHus, npasuna otbéopa, CrvH
anekTpoHa. ®epMunoHbl 1 6030HbI. MpuHumn Maynu. MNepuoamnyeckas cuctema anemeHTos MeHaeneesa.

Anopo atoma

XapaKTepI/ICTI/IKI/I agpa. 3Heprv|;| CBA3M agpa. Mogoenun a4pa. PannoakTtueHoe nany4yeHme n ero enabl. Peakuun
neneHna n cnHTeaa sa4ep.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0Ob6ecneyeHns o1 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucUUInInHe (MOAOYIH0)

CamocTosiTensHas paboTa 0byHaowmxcs BbIMOMHASTCS N0 3a4aHNI0 1 NPY METOAMYECKOM PYKOBOLCTBE Npenonasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayIMTOPHBIX 3aHATUAX U HA BHEAYOUTOPHYK CaMOCTOSATeNbHYO paboTy. CamocTosTenbHas pabota obydatrowmxcs
BK/IIOYAET Kak MONIHOCTbIO CaMOCTOSATENBHOE OCBOEHME OTLENbHbIX TEM (Pa34eNoB) AUCLMMNANUHDI, TaK U NPopPaboTKy TEM
(pazpenos), ocBavBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatowmecs YnutaoT 1
KOHCNEKTUPYIOT Y4eOHYI0, Hay4HYIO 1 CMPABOYHYIO MNTEPATYPY, BBIMONHAIOT 3a4aHWs, HanpaBieHHble Ha 3aKpenneHne
3HaHWUiA 1 0TPabOTKY YMEHWA 1 HABBLIKOB, FTOTOBATCS K TEKYLEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCLUMINHE.
OpraHunsauus caMocTosTenbHol paboTbl 0By4aroIWmXCs PernaMmeHTUpyeTcs HOPMaTUBHLIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aumm 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam creumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 ropa Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTMBM3aLUMM CaMoCToATENbHOM paboThl CTYAEHTOB BbICIMX y4eOHbIX 3aBEnEeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHUBepcuTet”

MpaBuna BHyTPeHHEro pacnopsaka eaepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpEXaeHNs
BbICLWEro npodgeccroHansHoro obpasosanHus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

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

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

JuncTaHumoHHoe obpasoBaHme KPY. dunsmka. HacTb 1. JIeKUMOHHBI Kypc no aucumnnuHe "®dusmka". Yactb 1.
MexaHuka. MonekynapHas domauka n tepmoguHammka. Astopbl OP: KOHycos H.B., Capsapos &®.C. -
https://edu.kpfu.ru/course/view.php?id=2047

IOuctaHunoHHoe obpasoBaHue KPY. duanka. yactb 2. dnekTpoctaTmka. DNeKTpryecKnii Tok. DNeKTpoauHammka.
AsTtopbl B0P: OHycos H.B., CtpawwnHcknii Y.C. - https://edu.kpfu.ru/course/view.php?id=2162

6. dOHA OLEeHOYHbIX CPeACcTB Mo AucuUnIuHe (MOoayN0)

6.1 MepeyeHb KOMMNETEHLUI C YKa3zaHUEM 3TanoB UX popMupoBaHusi B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOM
nporpaMMbl U POpPM KOHTPONSI X OCBOEHUSI

dopma KOHTpons OueHuBaemble
dran KOMNETEHLLMM Tembl (pa3nenbl) AUCLUUMIIUHDBI
CemecTp 2
| TekyLumit KoHTpOND)|
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Mporpamma ancumnnuHbl "dusmka”; 23.03.02 "HaseMHble TPaHCMOPTHO-TEXHONOrMYECKMe KOMMIeKehl".

dopma KoHTponsi  |(OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
MVCBMEHHOE ;(.)}ﬁv;?mqecme OCHOBbI MexaHukn. MexaHunyeckne konebaHus un
1 mMawH HK K-7, OlK-4 )
Romauwkee sananme |OK-7, O 2. MonekynsipHas hmsnka n TepmognHammka.
3. SnekTpocTatmka 1 aNeKTPUYECKnn ToK.
1. dusnyeckne ocHoBbI MeXaHUKN. MexaHn4eckme konebaHus u
BOJIHbI.
2 [Tectuposanme OK-7, OTiK-4 2. MonekynsipHas comanka n TepMmoanHammka.
3. AnekTpocTaTtmka 1 aNeKTPUYeCKnn ToK.
KOHTPOMbHaS 1. duaunyeckme ocHoBbl MexaHukK. MexaHunyeckne konebaHms u
3 a6oTa OK-7, OrK-4 BOJIHbI.
P 2. MonekynsipHas hmsnka n TepmognHammka.
3ader OK-7, OlNK-4
Cemectp 3
TeKyLLMI KOHTPO/Ib
4. OnekTpoanHaMmnKa. dNeKTpoMarHMTHble KonebaHns 1 BOMHbI.
5. BonHoBas u kBaHTOBas onTuKa.
1 |TectupoBaHu MK-4 =
eCcTipoBaHne O 6. OCHOBbI KBAHTOBOW MEXaHWKM.
7. ®un3nka atoma, aTOMHOro S4pa U dNIeMEHTapPHbIX YacTuL.
4. SnekTpoanHaMmKa. AnekTpoMarHUTHble konebaHns 1 BONHbI.
5 NabopaTopHble OMK-4 5. BonHoBasi u kBaHTOBas ONTUKa.
paboTbl 6. OCHOBbI KBAHTOBOW MEXaHWKMW.
7. ®un3nka atoma, aTOMHOroO si4pa U 3NeMeHTapHbIX YacTuL.
4. OnekTpoanHaMmnKa. DNeKTPoMarHMTHble KonebaHns 1 BOMHbI.
3 KoHTponbHas OrK-4 5. BonHoBas 1 kBaHTOBas OMTHKA.
paboTa 6. OCHOBbI KBAHTOBOW MEXaHWKM.
7. ®unsnka atoma, aTOMHOro S4pa U dNIeMEHTaPHbIX YacTuL.
9k3ameH OK-7, OlK-4

6.2 OnucaHue nokasartenen u KpUTepmes OLEHUBaHNUS KOMMNETEHLMIA Ha pa3/uyYHbIX 3Tanax ux coopMmpoBaHus,
onucaHue LUKan oueHnBaHus

Kputepum
Popma OLLeHUBaHUA 3ran
KOHTpoOns
OTnn4YHO Xopoluo Y nosn. Heyn.
CemecTp 2
TeKywW Wi KOHTPONb
MNMucbmenHoe  (MMpaBunbHO BbiNONHEHbI [[paBuIbHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
foMalHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YEM HAMONOBUHY.| 1
3apaHve MpooeMoHCTpMpoOBaH  [3amaHuii. MpucyTtcTayioT MpoaemMoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT cepbésHble oWmnbKM. HeyLoO0BNETBOPUTENLHBIN
BNafeHNs MatepranoMm. |He3Ha4YMTeNbHbIE MNpooemMoHCcTpMpoBaH  [ypoBeHb BnaneHns
MposiBneHsbl owmnbKu. yIOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE lMpooeMOHCTPUPOBaH  |ypOBEHb BNaneHNS MposiBneHsbl
CrnocobHoOCTM XOPOLWMIA YPOBEHb MaTepuanom. HeLOoCTaTOYHbIE
NPVYMEHATb 3HaHMA 1 |BnageHus matepuanom. ([posiBneHbl HU3Kne CnocobHoCTM
YMEHWS K BbINONHeHUO |MposiBneHbl cpefHne  [cnocobHoCTM NMPVUMEHSATb 3HAHUS 1
KOHKPETHbIX 3afaHuid.  [cnocobHoCTK NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a4aHu.
KOHKPETHbIX 3a4aHNIA.
TecTnpoBaHue [(86% npaBunbHbIX Ot171% b0 85 % Ot 56% 00 70% 55% npaBubHbIX
otBeTOB 1 Honee. npaBuNibHbIX OTBETOB.  |MPaBWbHbIX OTBETOB. |[OTBETOB U MEHEE. 2
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Mporpamma ancumnnuHbl "dusmka”; 23.03.02 "HaseMHble TPaHCMOPTHO-TEXHONOrMYECKMe KOMMIeKehl".

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.| 3
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.
3auteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
npeacTosiwen paboTbl Mo creumnanbHOCTH, NPVHUMNanbHble OWMOKM B BbIMONHEHWN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
npeaycMOTPEHHbIX MPOrpaMMol AUCLMMAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHue nnm
NPUCTYNUTb NO OKOHYaHWM yHMBEpPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
LMCLMNNNHE.
Cemectp 3
TeKyL i KOHTPONb
TectupoBaHue |86% npaBuibHbIX Ot171% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBEeTOB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 1
NabopatopHble [O6opynosaHue n O6opynosaHue 1 O6opynosaHue O6opynosaHwve un
pabotbl MeToAbl UICNONb30BaHbl |METOAbl NCMOMb30BaHbl (METOAbl YACTUYHO MEeTObl UCMONb30BaHbI 2
npasunbHo. MNposBneHa |8 OCHOBHOM MPaBWMIbHO. [MCNONb30BaHbI HenpasuWbHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MNMposieneHa |lMposiBneHa
TeopeTuyeckas TeopeTnyeckas yooBfeTBopuTENbHaa  [HeynoBneTBopuTenbHas
noaroToBka. noAroToBka. TeopeTuyeckas TeopeTuyeckas
Heobxoaumble HaBblkn [HeobxoauMble HaBblky  [MOAFOTOBKA. noAroToBka.
W YMEHWS NOMHOCTBIO (U yMeHWs B oCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
ocBoeHbl. Pesynbtar  |ocBoeHbl. PesynbTar N YMEHUS 4acTUYHO N YMEHWNS HE OCBOEHBI.
nabopatopHoii paboTbl [nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PesynbTat
MONTHOCTBIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYeT eé COOTBETCTBYET eé 4acTU4HO He COOTBeTCTBYeT eé
Lensim. Lensm. COOTBETCTBYET eé Lensm.
uensam.
KoHTponbHag ([MpaBunbHO BbiNonHeHb! [[paBnibHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. [MEHEE YEM HAMONOBUHY.| 3
[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.

3AEKTPOHHELBH
Bl YHHBEPCHTET
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Mporpamma ancumnnuHbl "dusmka”; 23.03.02 "HaseMHble TPaHCMOPTHO-TEXHONOrMYECKMe KOMMIeKehl".

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

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

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

CemecTtp 2

TekyLwWUin KOHTPONb

1. NMncbMeHHOe poMallHee 3apaHue

Tembl 1, 2, 3

1. K HUTK noaBeleH rpy3 maccoi 1 kr. Haintn HatsxeHve HUTW, eCn HATb C rPy30M onyckaTtb C yCKopeHueM 5 M/c.

2. Yemy paBeH MOMEHT MHepuun cTepXkHs Mmaccorn 10 Kr 1 anuHon 3M, Bpallarowerocst OTHOCUTENbHO OCMH,
nepneH4NKynspHON CTEPXHIO 1 PACMONOXEHHOW Ha PacCTOSHUM 2 M OT OOHOMO U3 KOHLOB CTEPXHA? CTepXeHb
pacnonoXeH ropuaoHTanbHO.

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

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

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

6. . Kakme 13 npuBeneHHbIX 3aBUCUMOCTE OMUCHIBAIOT paBHOMEpPHOe ABUXeHNe? a) s =2t + 3;6) s = 5t2;B) s = 3t;r) v =
4?t;,n0)v=7,r0es ? nytb, v ? CKOPOCTb, t ? Bpema™.

7. Tpu Tena BpolueHbl Tak: nepeoe ? BHWU3 6e3 HavanbHOW CKOPOCTU, BTOPOE ? BHWU3 C HaYabHOWM CKOPOCTbIO, TpeTbe ?
BEPTVKANbHO BBEPX. Tena ABMXYTCS B NOfe CUN TsxXecTu. YTo MOXHO ckasaTtb 06 YCKOPEHUsIX aTux Ten ?
ConpoTusneHve Bo3oyxa He yunTbIBaThb.

8./13 okHa xene3Ho40poXHOro BaroHa cBoboaHo nanaet Teno. byayTt nn paBHbl Mexay coboi BpeMeHa nafeHus Tena,
BbIYMCNIEHHBIE LS CMyYaeB: a) BaroH HEMOABUXEH, 6) BaroH ABMXETCS C NMOCTOSHHOW CKOPOCTBIO V, B) BArOH ABUXETCS C
NMOCTOSIHHbIM YCKOPEHNEM

9. Kakyto ckopocTb HabupaeT Teno B KOHLE NePBO MUHYTLI CBOOOAHOMO naneHnsa? ConpoTnBneHNeM Bo3ayxa
npeHebpeyb. YckopeHue cBob0AHOMO NaaeHWs paBHo g.

10. Mo Kak1MM yrnom K ropuM3oHTy crnedyet 6pocutb Teno, 4Tobbl MakcuManbHas BbiCoTa NogbeMa paBHsnach s
nanbHocTu ero noneta? ConpoTMBNeHMEM BO3ayxa NpeHebpeyb

am PAEKTPOHHBH
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11. Yemy paBHO oTHOWeHMe notokos PE2 Kk PE1 yepes nBe oaMHaKoBble NIOWAAKN, €CAW NEPBYI0 NPOHN3bIBAET
3NeKTpNYEeCcKoe none HanpsxXeHHocTbio 20 B/M, HanpaBneHHOe NepneHanKynsipHoO Naowaake, a Yepes BTOPYy NPOXOAuT
none HanpsXxeHHocTbio 50 B/m, HanpasneHHoe nog yrnom 600 k ee nnockocTn?

12. YeMy paBHO 4MCNO NOTEPSIHHbIX KanenbKoi Macna aNeKTPOHOB, ECNN NPW pacnbiNeHnn oHa npuobpena 3apsa
Q=3.2?10-19 Kn?

13. [1Ba ToyeyHblx 3apsiaa +4Q u +2Q, HaxoaoaTcs Ha paccTosiHm ¢ =20 ¢M Apyr OT 4pyra Ha OOHON NMHUK. YeMy paBHO
paccTosiHue (B CM) OT NePBOro 3apsna L0 TOYKW, rAe HanpPsXXeHHOCTb NOoNS paBHa Hyno?

14. Yemy paBHa cuna F(B H), neicTeytowas Ha anektpudeckuin 3apag Q= 1,4Kn, nomMelleHHbI B anekTpryeckoe none ¢
HanpsiXeHHocTbio E= 6,8B/M?

15. Kakyto ckopocTb (B KM/C) NprmobpeTeT NPOTOH Npu ABMXEHUM 6€3 HaYanbHOM CKOPOCTU MEXY OBYMS TOYKaMm
9NEKTPMYECKOro NMoss ¢ pasHoOCTbio NnoTeHumnanos Agp= 350B7?

16. YeMy paBeH noTeHUMan ¢ aNeKTPUYECKoro nons paeeH (B B) B ueHTpe konbLa panmycom R=8cMm, paBHOMEPHO
3apPSAKEHHOr0 C NMMHEWHOW NNOTHOCTbIO 3apsaaa T=2,2 HKn/m?

17. YeMy paBeH rpagmeHT noteHumana HEKOToporo nNons ¢ NoTeHULManom g=2x2y?

18. Uemy paBHa paboTta (B HIX), coBeplaemasi 04HOPOAHBLIM 3NEKTPUHECKMM MONIEM HanpsixkeHHoCTbio E=100 B/M,
HanpaeneHHbIiM nog yrinom 300 k ocu x, npy nepemeleHmn 3apsaaa Q=+3 HKn 13 To4kun x1=20 cM B TO4Ky x2=40 cmM B ?
19. lpoTOH HaxoAMTCS NPU PACCTOSIHWUM 2r OT MONOXUTENbHO 3apPSXXEHHON HATU 1 Ha Hero aencTeyet cuna F. Yemy
6yneT paBHa cuna, neicTByowas Ha NPOTOH, Clk ero NOMECTUTb Ha PACCTOSIHWM /2 OT HUTN?

2. TectupoBaHue

Tembl 1, 2, 3

1. [NonoxeHne MaTepuanbHON TOYKM B AEKAPTOBbIX KOOPAMHATAX 3a4aH0 ypaBHEHNEM

r =4 ex+2t ey+ 2t2 ez (M) . YpaBHeHve Tpaektopun Tena B umeet sna?.

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. MaTepuranbHasg Touka ABUXETCS Mo OKPYXHOCTM paguyca R= 800 cM ¢ Bo3pacTatowein ckopocTtbio V= 2t m/c NonHoe
YCKOPEHUE TOYKUN Yepes 2 ceKyHObl OT HaYana ABUXEHUS YACNEHHO PaBHO

BAPWAHTbI OTBETOB :1)200,01 m/c2 2) 200 m/c2 3) 20 m/c2 4) 2,83 m/c2 5) 2 m/c2

3. Teno, paBHOMEPHO BpaLasch C yrinoBON CKOPOCTBIO w = 4 paf/C N0 OKPY>XXHOCTM pagmnyca SCM NMEET yrnoBoe
yckopeHue?

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

4. Vimnynbc Tena maccoi 50. kr, netawero co ckopocTbto 720 M/MUH YNCNIEHHO 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. MatepwmanbHas To4ka (TENO Maccoi 2Kr) ABUXETCS NO OKPYXHOCTM paanyca R= 16 cM ¢ Bo3pacTatowein CKOpoCTbiO
V= 2t M/c HopmManbHas coctaensiowas cuibl EACTBYIOWEN Ha TENO Yepes3 3.CeKyHbl OT HaYana OBUXEHMWS YUCTIEHHO
pasHa?

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

6. Ecnn koachbpuumeHT TpeHns u=0.3, To Ha Teno Maccor m = 5kr, ABUXYLLEecs No HakKNoOHHOW naockocTy nod yrnom 300
K FOPW3OHTY OENCTBYET CMna TPeHns paBHas ?

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

7. KoopamHaTtbl LeHTpa MacC CUCTEMBI YacTuL ¢ Maccamm mi = 3 kr m2 = 6 kr, U306pakeHHON Ha PUCYHKE PaBHbI
BAPVAHTbI OTBETOB: 1) 32)4 3) 5 4) 6 5) 2,67 6) 3,33

8. ImeeM Heckonbko Ten 1,2,3,4, HAXOOSAWNXCS HA Pa3HO BbICOTE OT NOBEPXHOCTM 3eMnn. Kakune Tena nmetot
OLMHAKOBYIO MOTEHLMANBHYIO SHEPTNIO?

BAPNAHTbI OTBETOB: 1)¢3 n €2 2) €3 n €1 3)93 n €4 4) Bce 5)¢1un @2

9. Ecnu noTeHumManbHas aHeprus Tena Ha BbicoTe 5 MeTpoB OT 3eMnu pasHa 60X, ToO BeNMYMHA CUMbl TAXECTN,
DencTBytolwel Ha Teno pasHa?

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

10. Ban paguycom 5 cMm, maccoii40. kr BpawaeTtcs BOKpyr cBoew ocu. Ecnu cyMMapHbIi MOMEHT BHELLHMX CUN paBeH
YynucneHHo 2 Hm ,To yrnoBoe yckopeHune Bana paBHO?.

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

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

MOM CTepXHe anuHon 40 cM. MOMEHT uHepumn cuctemMbl 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 umnuHap maccoi 10 kr 1 pagmycom 5¢m katutcs 6e3 NpPockanb3biBAHUS MO FOPU3OHTANbHOW MOBEPXHOCTU CO
CKOpPOCTbiO 2 M/c. OTHOWEHME ero KNHEeTUYECKOW SHeprum

NoCTynaTenbHOro ABUXEHUS LEHTPA MAacC K KNHETUYECKO SHEPTM BPALLEHUS PABHO?.

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

13. Ecnm yactuua maccort 100 r konebnetcsi no 3akoHy X=5 cos (15 t+ 1/6) (cM) raoe ( X- koopauHaTta 4acTuupl ), TO
BENNYMHA aMNANTyAbl YCKOPEHNS YacTuupbl paBHa?

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

14. Ha pvicyHke Bblle nNpeacTaBneH rpadouk 3atyxarowmx konebaHuii. MNepuon konebaHnii paseH?

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 10 u3 23. Bl YHH
rlorlyfos

ARl | AL O



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

15. Ecnu koopavHarta yactuusl maccoi 200r co BpeMeHeM n3MeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cm), TO
n0BPOTHOCTb cucTeMbl Bnmaka 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?

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

17. Ecnun nctoyHuk konebaHuii ¢ nepuogom 0.005 ¢ Bbi3bIBAET B BOAE 3BYKOBYIO BOSIHY C ANVMHON BONMHbI 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. Ecnn yacTtoTa konebaHuii pasHa 100 My, To dha3oBasi CKOPOCTb BONHbI 651n3ka K?

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

19. YpaBHeHWe NNocKoi BOMHbI B cpene 6e3 3atyxaHus MMeeT BUA:

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

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

20. doTOHHAsA pakeTa ABUXETCS OTHOCUTENBHO 3eMJIM CO CKOPOCTLIO YncneHHo pasHoi 0.5C . Xon BpemMeHu B pakeTe ¢
TOYKM 3peHUst 3eMHOro HabnopaTtens 3ameanutcs 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 BelwecTBa conepXxmTcs 6 Monew, To MonsipHas Macca BellecTsa pasHa??

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

22. MNonb3ysicb NpencTaBNeHHbIMU B NPUIOXEHUW dpparMeHTamm Tabnuusl MeHaoeneesa 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. 1nsa1.2 monew naeanbHOro rasa cornacHo rpaduky, NpeactaBneHHOMY Ha PUCYHKE, NPSMOl €3. COOTBETCTBYET
nasneHue.

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

24. MNpwu HopManbHbIX ycnosusx 3 Mmons O2 3aHUMaoT 06 bEM PaBHbIA?.

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

25. NameHeHne Temnepatypbl Ha 50K rasa renns maccoi 4r N3MEHSET ero BHyTPEHHIOW SHEPruio Ha... (rad cuntaTb
npeanbHbIM)

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

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

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

4)7479 Ox 5) 9972 Ox

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

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

28. Ecnun cpenHas kBagpatmyHas ckopoctb Mmonekyn npu temnepatype T =300 K pasHa 483 wm/c, To 3T0T ras?..
BAPVAHTbI OTBETOB: 1) Bogopog 2) kucnopon 3) aproH4) yrnekucnbiii ra3 5) renvi

29. CpenHsisa onnHa ceobonHoro npobera Monekyn aproHa npu P=1.05x105 Ma n T = 300 K paBHa? (adohekTUBHbIA
anametp monekyn cm. [NpunoxeHue).

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.Monel rasa pacumpsoTcs n3otepmmnyeckn ot o6bema V1 = 2 i 1o o6bema V2 = 5.4 n, T0 NpUPOCT 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

3. KoHTponbHas pabora

Tembl 1, 2

1. Ban B Buge cnnowHoro umnnHapa maccon mi1=10 kr HacaxeH Ha ropn3oHTaNbHYIO OCb. Ha unnnHap HamoTtaH

WHYpP, K CBOBOAHOMY KOHLLYy KOTOPOro nofBelleHa rupsi Maccoii m2=2 kr. C kakmM yckopeHuem a ByaeT onyckaTbesl rmps,

ecnu ee NpeaocTaBuUTb camoii cebe?

2. M3 npyxuHHoro nucToneta 6bin Npon3BeAeH BbiICTPEN BepTuUKanbHo BBepx. OnpenenvTb BoICOTy h, Ha

KOTOPY!O NogHMMaeTcs nyns maccoi m=20 r, ecnv NpyXxunHa xectkocTbio k=196 H/M Bbina cxarta nepen BbICTPENOM Ha
x=10 cM. Maccoii npyXuHbl npeHebpeub.

3. Paketa yctaHoBneHa Ha NoBepxHOCTU 3emnn Ons 3anycka B BepTMKaNbHOM HanpasneHun. Mpu kakon MUHUManbHOM
ckopocTn v1, coobLieHHOR pakeTe Npu 3arnycke, OHa yoanuTcs OT NMOBEPXHOCTU Ha paccTosHWe, paBHOE paauycy 3emnm
(R=6,377106 M)? Cunamu, KpOMe CWNbl rPaBUTaLMOHHOrO B3aUMOLENCTBUS pakeTbl U 3emnu, NpeHebpeyb.

4.Konba emectumocTbio V=300 cM2, 3aKpbiTast NPobKOoi ¢ KpaHOM, COAEPXUT paspexXeHHbIl Bo3ayX. [ns uaMepeHus
naBneHus B konbe ropnbilwko Konbbl NOrpy3unn B BOAY Ha HE3HAYUTENbHYIO FyBUHY 1 OTKPbLINK KpaH, B pe3y/bTaTte Yero
B konby Bowna Boga maccoit m=292 r. OnpenennTb NepBoHaYanbHOE AasneHue p B konbe, ecnm atMocgpepHoe
nasneHne p0=100 k[a.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 11 na 23. Bl YHH

ARl | AL O



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

5. Kucnopon 3aHumaet 06bem V1=1 M3 n Haxogutcs nog nasneHvnem p1=200 klMa. a3 Harpeny cHavana npw
MOCTOSIHHOM aaeneHun 0o o6bema V2=3 M3, a 3aTeM Npu NOCTosIHHOM 06beme 1o faeneHws p2=500 kla. MocTponTb
rpagouk npouecca u HaTtu: 1) nsameHeHne AU BHyTpPeHHe aHeprum rasa; 2) CoBepLIeHHyo UM paboTy A; 3) Konn4ecTso
Tennotbl Q, NnepegaHHoe rasy.

6. Koneco paauycom 30 cM BpalaeTcs cornacHo ypaBHeHmio ¢ = 5-2t+0,2t2. Haitn nonHoe yckopeHue Touek Ha oboae
koneca (B M/c2) B MOMEHT BpeMeHn t = 4C OT Ha4yana oTcyeTa BPEMEHM.

7. lNoTeHumanbHasa sHeprus rpaBUTaLMoOHHOro B3auMoOeNCTBMS ABYX OANHAKOBbIX MaTepuanbHbIX TOYEK, HAXOAAWMNXCS
Ha pacctosHum 20 M opyr oT apyra, pasHa 6,67 MkIX. HYemy paBHa Mmacca Kaxaon u3 Hux (B T).

8. ToHKMIA cTepXeHb ONnHON 5cm, maccon 120r BpawaeTcs BOKPYr OCU, MPOXOAALWEN Yepes LEHTP Macc 1
nepneHanKynspHon cTep>XxHio. CyMMapHbIi MOMEHT BHELWHWX cun paBeH YucneHHo 0,001HM. HaiiTu yrnosoe yckopeHue
CTEPXHS (pan/c2).

9. CKOpOoCTb PenaTMBUCTCKON YacTuubl nameHunacb ot V1=0,4c no V2=0,6c (roe ¢ - ckopocTb ceeTa). Bo ckonbko pas
ysenuuuncsa eé umnynosc? OTBET OKPYrAMTb A0 ABYX LMp nocne 3ansTou.

10. A30T Maccoit m = 28 r Harpenu Ha 20 rpanycos, coobwums emy 415,5 I1x Tenna. YeMy paBHa ero MofsipHas
TennoemkocTb (B Ox/(Monb?K)).

3aver

Bonpochbl k 3averty:
Bonpochl k 3a4eTy:
1. OnemeHTbl KMHematukn. Tpaektopus. NepemeweHmne. CkopocTb. YckopeHue. MMyTb.

2. Yron nosopoTa. Yrnoeas ckopocTb. CBA3b NMHERHON 1 YrNOBOW CKOPOCTK. YINOBOE YCKOPEHUE.

3. dunHammka matepuranbHoOi To4kn. 3akoHbl HbloToHa.

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

5. PaboTa B MEXaHMKE.

6. KuHeTnyeckas n noteHunanbHas aHepruu.

7. InHamuka spaluaTenbHOro ABUXEHNS TBEPLAOro Tena.

8. MOMEHT cunbl, MOMEHT MMMYfbCa, MOMEHT MHepLUun. KnHetnyeckas sHeprus spallarolerocs tena.

9. 3akoHbI coOXpaHeHns (MMMNynbca, S3HEPTMN, MOMEHTA UMMYNbCa).

10. OnemeHTbl cneunanbHon Teopun 0THoCUTENbHOCTU. MocTynatel diHwTenHa. MNpeobpasoBaHus koopamHat JlopeHua.

11. OCHOBbI PeNATUBMCTCKON ANHAMUKN.
12. B3ammocBs3b Macchbl 1 SHEPruv B PENSITUBUCTCKO MEXaHUKeE.
13. OCHOBHOE ypaBHEHMNE MONEKYNSPHO-KUHETUYECKON TeopUn (BbIBOL).

14. Yucno cteneHeit cesoboapl Monekyn. 3aKoH paBHOMEPHOro pacnpeneneHus sHeprum no Yncnam cTeneHen cBobobl
Monekyn.

15. 3akoH pacnpeneneHns Monekyn no CKopocTsM (pacnpeneneHne Makcsenna).

16. Pacnpenenenne BonbumaHa. BapomeTtpudeckas gopmyna.

17. BHyTpeHHss aHeprus. TennoTta u pabota B TepMOANHAMUKE.

18. lNepBoe Ha4yano TepMOLAMHAMUKIN N €ro NPUMEHEHME K pa3HbIM NpoLeccam (M30XOPHbIN, N30TEPMUYECKNIA,
n306apHbIli, anmabaTtHbil).

19. OdhhekTnBHBIN AnameTp. CpenHss anuHa ceobonHoro npobera monekyn. Bpems penakcaumm.

20. SlBneHust nepeHoca (oudpdpysuns, TeNNONPoOBOLHOCTb, BHYTPEHHEE TPeHWe). Y paBHEHUS.

21. Kpyrosblie npouecchl. K.IN.[. Tennosow n xonogunbHon MawuHbl. Lukn KapHo. K.IM.0. unkna KapHo (BbiBoA).
22. OHTponus. CeoncTea aHTponun. BTropoe Havano TepmMoanHammkin. CTaTMCTMYECKUA CMbICT BTOPOro Havana
TEPMOLAMHAMUKMN.

23. OnekTpunyeckoe none B Bakyyme. 3aKOH coxpaHeHus 3apsaa. 3akoH KynoHa. HanpsxxeHHOCTb u noTeHuman
anekTpocTarTmyeckoro nons. MpuHUmMn cynepno3vnumm nonei.

24. OnekTpunyecknii gunonb. Pacyet nons gunons.
25. Teopema Octporpanckoro-laycca n ee NnpUMEHEHNE K BbIYUCIEHNIO HANPSAXEHHOCTW NONS OT pasHbIX TEN.

26. OnekTpunYeckoe none B AuanekTprkax. MonspHbie 1 HenonspHble Monekynbl. Ounonb BO BHEWHEM OOHOPOAHOM
3NEKTPNYECKOM MNONE.

27. MNonsipusauns OUaNeKTpUKOB: OPUEHTALMOHHAS 1 AechopMaunoHHast. Bektop nonsprsauun. Cesisb Mexay
MOBEPXHOCTHOW MNIOTHOCTbLIO CBSI3AHHBIX 3aPAL0B 1 BEKTOPOM Mosipr3auum.

28. Hal'lp;l)KSHHOCTb nons B ON3NEKTPUKe. TeopeMa I'aycca Onda nonga B AnaneKkTpuke.

29. NpoBoaHWKK B anekTpocTaTMyeckom none. PacnpeneneHne 3apsaaos B NPOBOOHUKAX (BHYTPW MPOBOLHMKA W Ha ero
NMOBEPXHOCTN).

30. OnekTpoemkocTb NpoBoAHNKOB. KoHaeHcaTopbl. CoeanHeHne KOHAEeHCaTopoB.

31. OHepruns anekTprnYecKoro Nons. SHePrus CUCTEMbl TOHEYHbIX 3aPSALO0B, 3aPSAXKEHHOr0 MPOBOAHNMKA.

32. [OCTOSHHBIV 9NEKTPUYECKNI TOK, €r0 XapakTepUCTMKIN 1 YCNOBUS CyLECTBOBaHNS.

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

34. OnekTpPonpoBOAHOCTb METANNOB. DKCNEePUMEHTaNbHOE 00Ka3aTeNbCTBO 3NEKTPOHHON NpMpodbl TOKa B MeTannax.

35. Knaccuyeckas Teopvsi anekTponpoBOAHOCTY MeTannoB. Beieoa 3akoHoB Oma 1 BuaemaHa-dpaHua 13 anekTpoHHoiA
Teopuun. TpyOAHOCTU KNTACCUYECKOW TEOPUM MPOBOAVMMOCTH.
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Mporpamma ancumnnuHbl "dusmka”; 23.03.02 "HaseMHble TPaHCMOPTHO-TEXHONOrMYECKMe KOMMIeKehl".

Cemectp 3

TekyLUn KOHTPONb

1. TecTupoBaHue

Tembl 4,5, 6,7

1.[0Ba 6ECKOHEYHO AJIMHHBIX B3AUMHO NEPNEHAVKYNSAPHBIX MPOBOAHMKA € Tokamu [1=12= 3 A B Touke D ¢ koopanHaTamu
(2;4) co3paloT MarHMTHOE NMone C NHAyKUUen paBHoOM:

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

2.[1Ba napannenbHbIX TOHKUX NPOBOAHMKA € Tokamu [1=2. A n 12= 3 A gnuHoin L= 10.cM B BakyyMe Ha paccTosHum I= 2
CM Opyr OT Apyra B3anMOLENCTBYIOT C CUION?

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

3.Ecnn npoToH co ckopocTbio V= 200M/C BnetaeT B MarHUTHOE none ¢ uHaykuuen B= 4.Tn, nepneHankynspHo
MarHMUTHOMY MO0, TO PaanyC KPMBU3HbI €ro TPAeKTOpun paBeH ?

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

3.Ecnun makpotokm 11=2 A, 12= 3 A, n MnkpoTok 3= 4 A, co3patoT MarHUTHOIM none, To UMpKynaums sektopa
HanpPSAXeHHOCTU MarHUTHOrO MONS MO 3aMKHY-TOMY KOHTYpY L (puc.) pasHa ?.

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

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

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

5. Ecnm nHayKkumsa MarHUTHOro nons B napamarHetmke ¢ u= 1,002 pasHa B= 4 Tn, To Hanps>XXeHHOCTb MarHMTHOro Nons
Tam pasHa?.

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

6. Ecnu B konebaTenbHOM KOHTYype 3apsin Ha obknaakax KoHOeHcaTopa M3MeHsIeTcs no 3akoHy: q=13,5 exp(-3t) cos(16 t
+ 1/4) (Kn), T0 BOBPOTHOCTL KOHTYpa 6nm3ka K?.

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

7. Ecnn B HekoTOpOW cpene faHo BONHOBOE yYpaBHEHME, TO nokasartenb npenomMieHns selwecTsa paseH?

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

8.Y nnockoi anekTpoMarHUTHOW BOMHbI, HaCTb KOTOPOW M300paxeHa Ha puC., A1HA BONHbI PaBHA (B MKM):
BAPVAHTbBI OTBETOB: 1) 0,4 2) 7,5 3) 0,133 4) 0,5 5) 0,3

9. Ha pucyHke npencrasneHa MrHoBeHHast hoTorpadomst SNeKTPUYECKOn COCTaBNSIOWER 9NEKTPOMArHUTHON BOMHbI,
nepexogswer n3 cpedpl 1 B cpedy 2 nepneHankynsapHo rpaHuue pasgena AB. Ecnu cpena 1-Bakyym, TO CKOpPOCTb cBETA
B cpefne 2 paBHa (*108) m/c?

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

10. OnTuyeckas ofivHa nyTv B NpO3payHoi NNacTUHKE C nokasarenemM npenomneHns n= 1,63 pasHa (B MM):
BAPVAHTbI OTBETOB: 1) 7,26 2) 4,89 3) 4,80 4) 3,99 5) 4,50

11. OnTuyeckas pasHocTb xona nyyeii 1 n 2 pasHa A=0,35 mkm. [pn cnoxeHnm ny4un garoT MuHumym ¢ m=0 ons ceeta
DNNHOW BOMHbI (B MKM):

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

12. PasHoCTb Xx04a ABYX MHTEPMEPMPYIOWMX Ty4ei MOHOXPOMAaTUYeCKOro ceeTa paeHa /2 ( anvHa BonHbl). MNpu atom
pasHocTb ¢has konebaHuii pasHa...

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

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

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

14. IndppakLUMOHHbIA MakCMyM TpeTbero nopsiaka Ans cseta ¢ AnvMHol BofHbl A = 0,55 MkM nog yrinom ¢p=300
BO3HUKAET Ha WeNN WNPUHON (B MKM):

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

15. Ha pucyHke npencrasneHa cxema pasbueHns BONMHOBOM NoBepxHOCTM P Ha 30HbI PpeHens. AMANUTYabl KonebaHwui,
BO30y>xaeMbix B Touke P 1-i4, 2-i1, 3-i1 1 T. . 30Hamm, 0603Hauum A1, A2, A3 1 1. o. AMnnutyaa A pesynbTUpyoWero
konebaHus B Touke P onpenensietcs BolpaxeHuem?

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

16. HeoObIKHOBEHHBIV Nly4 pacnpoCTPaHAETCs BAOMb IMHUN C HOMEPOM:

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

17. B 4aCcTU4YHO NONSIPU30BaAHHOM CBETe MakcuMasbHas aMnauTyaa ceetoBoro sekTopa B N=3,5 pas 6onblue
MUHMManbHoi. CTeneHb NonsapuU3aLnmn ceeTa pasHa:

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

18. Yron mexay rnaBHbIMM NNOCKOCTAMM nonsapusaropa n aHannsatopa paeeH 30 rpan. PaccumtaTtb nameHeHve
WHTEHCMBHOCTU MNpOLIeIlero Yepes HNX CBeTa, €Crv Yron MexXy rnasHbiMU NIOCKOCTAMU paBeH 45 rpag.
BAPVAHTbI OTBETOB: 1) 2,42) 3,13)1,04)1,55)0

19. 1na anekTpOMarHNUTHOrO N3ny4eHns ¢ ANUHOW BOMHbI A= 0,4 MKM sHeprus gooTtoHa pasHa (B 10-20 OX):
BAPUVAHTBI OTBETOB: 1) 9945 2) 33,1 3) 49,7 4) 24,9 5) 39,8
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Mporpamma ancumnnuHbl "dusmka”; 23.03.02 "HaseMHble TPaHCMOPTHO-TEXHONOrMYECKMe KOMMIeKehl".

20. Ha pucyHke nokasaHbl HanpasneHus nagarowero POToHa, pacCesHHOro o0ToHa 1 3NeKTPoHa oTaaqn. Yron
paccesHns 90, HanpasneHe OBUXEHUS 3NeKTpoHa OTAa4M COCTaBNsSeT C HanpaBneHneM nagatowero ootoHa yron = 60
rpan. Ecnn nmnynsc nagarowero cootoHa Pdo, TO MMMNyNbC anekTpoHa 0TAaqyn PaBeH...

BAPNAHTbI OTBETOB: 1) 1,5 P 2) 2 Pcp 3) Pdb 4) 4 Pop

21. Karon BakyyMHOro ¢potoanemMeHTa oCBelaeTCs CBETOM C aHeprunein ksaHTos 8 aB. Ecnv ooTOTOK NpekpaliaeTcs npu
nomadye Ha poTOaNEMEHT 3anuparoLero HanpsxxeHns 4 B, To paboTa BbiIxo4a aNeKTPOHOB M3 Katoaa pasHa(aB):
BAPUAHTbI OTBETOB: 1)82)123)44)05) 3

22. Ecnn y HarpeToro tena ¢ nosepxHocti 5 cmM2 3a 120 cekyHa ncnyckaetcs aHeprus 1 kI, To aHepreTmyeckas
CBETUMOCTb Tena pasHa (B KB1/M2):

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

23. Ecnun gnga AYT nnowanb S= 50000 Bt/M, T0o Temnepartypa tena (8 K) pasHa:

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

24. Ha pucyHke nokasaHa kpusasi 3aBUCUMOCTU CMEKTPANbLHOW NMNOTHOCTW SHEPreTUYECKOW CBETMMOCTM abCONOTHO
YyepHoro Tena ot AnvHbl BonHbl Npu T=6000K. Ecnu Temnepatypy Tena ysenuuutb B 4 pasa, TO AIMHA BOJIHbI,
COOTBETCTBYIOLAS MAKCMMyMy U3/y4eHUst aBCONOTHO YepHOro Tena, ?

BAPVAHTbI OTBETOB: 1) ysenuuutcs B 2 pasda 3) yMeHbwMTCS B 4 pa3a 4) ysenuumtcs B 4 pasa

25. B atome Bogopoa 13 npeacTtasneHHbIX Nepexonos anekTpoHa: €1 (3d 2s), €2 (2s 1s), €3 (2p 1s), €4 (4p 2s), €5
(3p 1s) nepsoit nuHUK cepun JlaMaHa COOTBETCTBYET Nepexon ¢ HOMEPOM?

BAPVAHTbI OTBETOB: 1) 52)13)44)35)2

26. BonbTamnepHas xapaktepuctuka B onbitax ®parka u 'epua nonydyeHHas ons HEKOTOPOro rasa umeeT Bug (CM puc).
MepBblii noTeHUMan Bo3byxaieHns rasa (B aB) paBeH:

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

27. [le bpoiinb 0606wWwmn cooTHOWEHME ANns PoTOHA Ha Ntobble BONHOBbLIE NPOLIECCHI, CBSA3AHHbIE C YacTULAMM1, UMMYNbC
KOTOPbIX paBeH p. Torna, ecny CKOPOCTb YacTuL, OAMHAKOBA, TO HaMbonblIen ANMHO BOMHbI obnanatoT?

BAPVAHTbI OTBETOB: 1) HeliTpoHbI 2) anekTpoHbl 3) anba -4actuubl 5) NPOTOHbI

28. Npu a - pacnane aopo nsortona panmsa 88-Ra-226 npespaliaeTtcsa B 94p0 C MACCOBBIM YACIOM

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

29. Kakast nons paavmoakTuBHbIX aTOMOB pacnafeTcs Yepes3 UHTepBan BPeMeHW, paBHbIvi TPeEM Nneproaam nonypacnana?

BAPUNAHTbI OTBETOB: 1) 25% 2) 87,5% 3) Bce atombl pacnanytcs 4) 90% 5) 50%

30. HensBecTHbIN pagnoakTUBHbBIA XUMUYECKNIA 31IEMEHT CaMONPOU3BONIbHO pacnafaeTcs no cxeme: .Sapo atoro
9NEMEHTA COOAEPXKMUT...

BAPVAHTBI OTBETOB: 1) 92 npotoHa n 144 HeTpoHa 2) 94 npoToHa n 142 HenTpoHa

3) 94 npoTtoHa 1 144 HeinTpoHa 4) 92 npoToHa 1 142 HeNTpoHa

2. NaboparopHbie paboTbl

Tembl 4,5, 6,7

NabopatopHas paboTa € 1. NamMepeHue yaenbHoro 3apsiaa anekTpoHa

NabopatopHas paboTa €2. N3yyeHne pacnpeneneHnst MarHUTHOro Nofst BAO/b OCK CONeHoMAaa.

NabopatopHas paboTa €3. OnpeneneHne ropusoHTanbHOM COCTaBNSOWER MarHATHOM UHOYKLUMWA MarHUTHOTO MOnsi
3emnn.

NabopatopHas paboTa €4. N3ydeHne siBNeHns MHTEPdEPEHLNN.

Na6opatopHas paboTa €5. N3ydeHne omgopakumm ceeta.

NabopaTopHas paboTa €6. /13yyeHre 3aKOHOB TEMNOBOro U3NyYeHunst

NabopatopHas pabota €7. O3HakoMeHne ¢ paboToi ra3oBoro nasepa.

NabopatopHas paboTa €8. OnpeneneHne cTeneHn NonspusaUnmn 1a3epHoro N3nydeHns.

NabopaTopHas paboTa €9. CnekTp atomMa Bogopoaa

NabopatopHas paboTa €10. SkcnepumeHTanbHoe noaTeepxaeHne noctynatos bopa. OnblT PpaHka u MNepua.

3. KoHTponbHas pabora

Tembl 4, 5,6, 7

1. [1Ba napannenbHbIX CBETOBbIX My4Ka, OTCTOAWMX APYr OT Apyra Ha paccTtosHum d=5 cM, nanaroT Ha KBapueBYIO NPU3My
(n=1,49) c npenomnsowmm yrnom 250. PaccumTtatb ONTUHECKYIO pasHOCTb xo4a A aTUX My4YKOB HA BbIXO4E U3
npu3ambl.(3,47 cm)

2. PacctosiHne d mex gy asyms wensmu B onbite FOHra pasHo 1 MM, pacctosiHue | OT Wwenen Ao akpaHa pasHo 3 M.
OnpepnennTb AAVHY BOMHbI A, UCMyCKAeMO UCTOYHUKOM MOHOXPOMAaTUYEeCKOro CBeTa, ecnu wupuHa b nonoc
MHTEPAEPEHLMM Ha 9KpaHe pasHa 1,5 MMm.(0,5 MkM)

3. OnTtnyeckas pasHocTb xoaa nyyen 1 n 2 pasHa A= 3,6 MkM. [1py cnoxeHnn ny4un AaloT MakCrMyM BTOPOro nopsaka
Onga ceeTa ONVHOM BOMHbI (B MKM)(1,8 MKM)

4. Bolumcnutb paguyc r5 naton 3oHbl PpeHens ansg nnockoro BOAHOBOroO gopoHTa (A=0,5 MKM), ecnv nocTpoeHne
nenaeTcst ANis TO4KW HabnoAeHUs, HAXOAsWeNnCcs Ha PacCcTosiHAM b=1 M OT hpoHTa BOSHbI (B MM).1,58

5. Ha wenb wupuHoii a=0,05 MM nagaeTt HopManbHO MOHOXpomaTudeckuin ceet (A=0,6 Mkm). Onpenenntb yron ¢ Mexay
nepBoHayYanbHbIM HaNpaBneHNeM Nyyka cBeTa U HanpaeneHNEM Ha HETBEPTYIO TEMHYIO AMAPaKLMOHHYO nonocy.2045
6. CKOMbKO WTPUXOB HA KaXAbl MANNIMMETP COLEPXUT AMppakLMOHHASA peleTka, ecnu npy HabniogeHun B
MOHOXpomatuyeckom ceete (A=0,6 MKM) MakCMyM NATOro Nopsiaka OTKNOHEH Ha yron ¢p=1877103
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Mporpamma ancumnnuHbl "dusmka”; 23.03.02 "HaseMHble TPaHCMOPTHO-TEXHONOrMYECKMe KOMMIeKehl".

7. Yron Bpioctepa €8 npy nageHun ceeta U3 BO3ayXa Ha KpMCTana KaMeHHol conu paeeH 577. Onpenenntb CKOPOCTb
cBeTa B 9TOM Kpuctanne.1,9

8. Yron Mexny rnasHbIMU NIOCKOCTAMU Nonsapma3artopa n aHanamsaropa paBeH 307?. PaccumTatb n3meHeHune
MHTEHCUBHOCTW npouwealero 4epes3 HUX ceeta, ecnm yron mexay rnaBHbIMU NNOCKOCTAMU paBeH 457,

9. MNotok aHeprun e, n3nyyaemblii U3 CMOTPOBOrO OKOLIKA NNaBuIbHOM neyun, paseH 34 Bt. Onpenenutb Temnepartypy T
neyu, ecnu nnowanb oteepctnsa S=6 cm2. 1000K

10. Kakasi nons sHeprum ¢ooToHa u3pacxonosaHa Ha paboTy BblpbiBAHUS (DOTOSMNEKTPOHA, ECNIN KpacHas rpaHmua
dotoapdpekta A0=307 HM 1 MakcuManbHas KUHeTU4Yeckas aHeprus Tmax poToanekTpoHa pasHa 1 aB?

0,8.

11. YeMmy paBeH norapudoMmyecknii AEKPEMEHT 3aTyxaHus B konebaTenbHOM KOHTYpe, ecnu 3apsif Ha obknankax
KoHOeHcaTopa n3MeHsieTcs no 3akoHy: g=13,5 70,27t cos(350t + 1/4) (Kn)?

12. YeMy paBeH KoadhpuLMEHT 3aTyxaHus (B c-1) B konebaTtenbHOM KOHTYpe, ecnu npu cBOOOAHBIX 3NIEKTPUYECKUNX
konebaHusx conpotueneHne R=1 OM, uHgyktmeHocTb L= 0,5 MH?

13.Yemy paBHa MakcuManbHas NNOTHOCTb NOTOKa aHepruu (B KIX/(M2C)) anekTpoMarHUTHON BOMHbI, aMNANTYObl KOTOPOW
EO n HO cooTBeTCcTBEHHO paBHbl 1884 B/Mm n 2 A/m?

14. YemMy paBHa OnuHa BONHbI (B M) paauonepenarymnka kopabnsi-cnytHuka ?Boctok?, ecnum ero yactoTa paeHa 3,6 MIru?

15.4emy paBHa ckopocTb cBeTa B BoAe, ecnv ans oAbl €=81, ux1?

9K3ameH

Bonpochbl K ak3ameny:

Bonpochbl k ak3ameHy:

. MarHuTHOe none B Bakyyme. 3akoH buo-Casapa-J/lannaca.

. 3akoH Amnepa. [leiicTBne MarHMTHOro Nons Ha ABUXYLNACS 3apsL.

. 3aKOH MOMHOro ToKa A5 MarHUTHOrO MONs B BaKyyme.

. MarHuTHOe none coneHonga u Topomaa.

. PaboTa no nepemeLleHno NpoBOAHUKA U KOHTYpa C TOKOM B MarHUTHOM rone.
. MarHuTHoe none B BewwecTtse. MarHUTHbIE MOMEHTHI aTOMOB U 9NIEKTPOHOB.
. na- v napa- marHetnam. HamarHn4eHHocTb. MarHutHoe none B BelWecCTBe.
. 3aKOH NOMHOro ToKa AN5 MarHUTHOrO NONS B BELECTBE.

. PeppomarHeTukn, nx CBOMCTBA U NX NpUpoaa.

10. OnekTpomarHnTHas nHaykums. Onbitel @apages. Mpasuno JleHua.

11. DHeprmsa MarHMTHOro nons.

12. BuxpeBoe anekTpuyeckoe none. ToK cMeWeHuns.

13. YpaBHeHune Makceenna n nx aHanua.

14. AnekTpomMarHnTHele konebaHus. Buapl. XapakTepucTuku.

15. OneKTpoMarHNTHble BOJHbI. XapakTepUCTUKN. DHEpPrus.

16. IHTepdpepeHums ceeTa. KorepeHTHOCTb M MOHOXPOMAaTUYHOCTb. YCNoBUE MHTEPCEPEHLMOHHOIO MakcmMyma 1
MUHUMYMA.

17. IHTepdhepeHuus cBeTa. PacueT nHTephepeHLMOHHON KapTHHbI OT ABYX MCTOYHUKOB. VIHTepgepeHUmMs cBeTa B
TOHKMX MAEHKaX.

18. Oudppakuus ceeta. MpuHuwmn lMNovireHca-Ppenens. Meton 30H PpeHens.

19. Ondppakuma dpeHens Ha KpyrnoM oteepctumn. dudopakuma dpeHens Ha Kpyrnom gucke.
20. Ondppakumsa dpayHrogepa Ha AMdpakLUMOHHON peleTke.

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

22. MNonapusauns ceeta. 3akoH Mantoca. 3akoH BpiocTepa.

23. Iucnepcus ceeta. SNeKTPoOHHasa Teopus amMcnepcuu ceeta.

24. [1gonHoe nydyenpenomneHme. VIckycCcTBeHHas ontmyeckas aHM3oTponums.

25. TennoBoe n3ny4eHne n ero xapakrepucTnkn. 3akoH Kupxrocpa. 3akoH CtedpaHa-bonbLMaHa. 3akoH cMmelleHns
Buha.

26. 'vnoTesa lNnaHka. ®opmyna MNnaHka.

27. ®oToachdpekT. 3akoHbI hoToIhPeKTa.

28. YpaBHeHWe SiHWTeNHa Ans BHeWHero ooToaddeKTa.
29. Onbitel lebenesa. JaeneHue ceeTa.

30. SpgpekT KomnToHa.

31. OCHOBHbIE NMONOXEHUs KBAHTOBON MexaHuku. dopmyna ne Bpoins. CooTHowWeEHNs HeonpeneneHHocTeln. BonHosas
CPYHKUMSI 1 ee CTaTUCTUYECKUIA CMBbICTT.

32. Obuee ypaBHeHue LpennHrepa. YpaBHenue LWpennHrepa ons ctaunoHapHbIX COCTOSIHWIMA.
33. CBobopHas yactuua. HYactuua B 0LHOMEPHOW NPSIMOYroNbHOM " NOTEHUMANbHON sme".

34. MNpoxoxaeHne YacTuLbl CKBO3b NoTeHLManbHbIi 6apbep. TYHHeNbHbIA 9d0dekT.

35. KBaHTOBbIVi raPMOHMYECKMIA OCLMANSTOP.

©CooNOoOOOh~,wWN =
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Mporpamma ancumnnuHbl "dusmka”; 23.03.02 "HaseMHble TPaHCMOPTHO-TEXHONOrMYECKMe KOMMIeKehl".

36. KesaHToBas teopus atoma. Noctynatbl Bopa.
37. ATom Bogopoaa. KeaHToBble yucna.
38. CnekTpbl aTOMOB 1 MONEKYII.

6.4 MeTtoaouyeckue marepuansl, onpegensoLwime npouenypbl oLleHMBaHUA 3HaHUNA, YMEHUN, HaBbIKOB U (UNK)
onbiTa fesATeNIbHOCTU, XapaKTepu3yroLLLMX Tanbl oopMMpPOBaHUA KOMMETEeHLUIA

B K®Y pelictByeT 6annbHo-perdTUHroBas cmcteMa oLeHKkN 3HaHuiA obyyatowmxcs. CyMMapHo no aucumninHe (Moaynio)
MOXHO nony4ntb Makcumym 100 6annoB 3a ceMeCTp, U3 HUX Tekylas paboTta oueHunsaetcs B 50 6annos, ntorosas
goopma koHTpons - B 50 6annos.

Insa 3ayéra:

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

Ins sk3ameHa:

86 6annos v 6onee - "oTANYHO".

71-85 6anno. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma
KOHTpOnNSs

Mpouenypa oLeHWBaHUSA 3HAHWUA, YMEHUIA, HAaBbIKOB U (UNIN) OMnbITa

[esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl OPMUPOBAHMNA KOMMETEHLIMIA

KonunuectBO

6annos

CemecTp 2

TeKyLLUiA KOHTPONb

NMncbmeHHoe
JomatiHee
3agaHue

O6yuatowwmecs nonyyatoT 3a4aHNe MO OCBEWEHNIO ONPELENEHHBIX TEOPETUYECKMX
BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U
chaétcs npenopasatento. OUeHNBAIOTCSA BNaAeHNE MaTEPUANIOM MO TEME
paboTbl, aHANUTNYECKME CNOCOBHOCTH, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble NS BbINOMHEHWS 3a4aHWA.

10

TectupoBaHue

TecTupoBaHne NPOXOAUT B MMCbMEHHOM (DOPME UMK C UCMONb30BaHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmiics nonyyaeT onpenenéHHoe KoM4ecTBo
TECTOBbIX 3afaHuli. Ha BbINONHEHVE BbIOENSAETCS (OUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KOnnyecTea 3amtaHuii. OLeHKa BbICTABMSETCS B 3aBUCUMMOCTY OT
MPOLEHTA NPAaBWU/bHO BbINONHEHHbIX 3a4aHUA.

30

KoHTponbHas
paboTa

KoHTponbHas paboTta NpoBoAMTCS B Yacbkl ayauTopHoi pabotsl. Obyyatowmecs
nonyyarT 3aLaHus Ans NpoBepPKU YCBOEHUS NPoiaeHHOro Matepuwana. Pabota
BbINOMHSETCS B MMCbMEHHOM BUAE U chaéTcs npenopasatento. OueHnBaTcs
BnafLeHne maTepmanoMm no TeMe paboTbl, aHANNTUYECKME CNOCOBHOCTM, BNafeHwe
MeTO4aMM, YMEHNS N HABbIKW, HEOOXOAMMbIE AJ1 BbINONHEHUS 3a0aHUNA.

10

3auer

3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMUMIINHGI.
Ob6yuatowmiica nony4aeT Bonpoc (Bonpochkl) Nnbo 3anaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOWN NN KOMMNbIOTEPHO
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHWSI, HAaBbIKN 1 YMEHWS Mpu aHanuse
NPOBNEMHBIX CUTYaLUA N PELLEHNN NPAKTUYECKNX 3aaaHWiA.

50

Cemectp 3

TekyLLUA KOHTPONb

TecTnposaHue

TecTupoBaHne NPOXOANT B MUCbMEHHOW (DOPME UK C NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyvatowmincs nonyyaeT onpenenéHHoe KOnM4ecTBo
TECTOBbIX 3a4aHulA. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMOCTHM OT KOonnyecTBa 3ataHuii. OLeHKa BbICTABASIETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

10

NabopatopHble
paboTbl

B ayamTopum, ocHalwéHHO COOTBETCTBYIOWMM 060pynoBaHMEM, 0OyYatowmecs
NPOBOAST y4e6HbIE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNornin. OLEHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSTb ero Ha NPakTVKe, yMeHWsl 1 HaBbiku No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOWER NpeaMeTHON o6nacTu.

N

30

KoHTponbHas
paboTa

KoHTponbHas paboTa npoBoauTcs B Yachl ayautopHoi paboTel. Oby4atowmecs
nosnyyaroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS MpoiiaeHHoro Mmatepuana. Pabota
BbIMNO/HSETCS B MMCbMEHHOM Buae U caaéTcs npenogasatento. OueHnsaoTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MeTo4amm, yMEHUs 1 HaBbIK1, HEOOX0OMMbIE A1 BbINONHEHUS 3a0aHUIA.

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

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. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT 3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTYyMHA 0b6y4atowWwmnMcs B OAHOM U3 OBYX BapuaHToOB (b0 B 060MX N3 HIX):

- 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 - hitp://open.edx.org/

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

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

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

nekumm B xone nekunoHHbIX 3aHATUI HeobXoaUMO:

1. BecTun koHcnekTMpoBaHue y4ebHoro maTepuana.

2. ObpauwaTtb BHUMaHNE Ha KaTeropum, opMynMPOBKN, 3aKOHbI, pacKpblBatowme cogepxaHme
O13NYECKUX SBNEHWIA N NPOLIECCOB.

3. ObpauwaTtb BHMMaHNE Ha Hay4Hble BbIBOMbI 1 9KCNepUMEHTalbHble JoKasaTenbcTBa onM3n4eckux
3aKOHOB.

4. BHMMaTENbHO YSACHMTb NPaKTUYECKY HanpaBneHHOCTb OCHOBHbIX 3aKOHOB (PU3NKNA.

5. XenatenbHo ocTaBuTb B paboumnx KOHCMeKTax nons, Ha KOTopbIX AenaTtb NOMeTkn 13
PEKOMEHI0BAHHOW NUTEPATYpPbI, LOMOMHAOWME MaTepuan NPOCyLWaHHOM Nekummn, a Takxe
nof4epKkueatoLme ocobyto BaXXHOCTb TEX UM NHBIX TEOPETUYECKUX MNONOXEHUIA.

6.3anaBatb npenoaaBaTtesio yTOYHAIOWME BONPOCH! C LENblo YACHEHNS TEOPETUYECKUX MONOXEHNIA,
paspelleHns CNopPHbIX CUTYaLWiA.

B cnyyae npuMeHeHust B 06pa3oBaTenbHOM Npouecce ONCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr it
obyyatowmecs n3y4aroT TEOPEeTMYECKUA NEKLIMOHHbIN MaTepran Ha cnenyowmx nnatgopmax u
pecypcax:

- B KomaHae "Microsoft Teams";

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

Bup pabot MeTtoaunyeckue pekomeHaauum

npakTunyeckme | B xooe npakTnyeckux 3aHsTUin HeobxoamMmo:

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

nabopatopHble| JlabopaTopHble paboTbl NPOBOAATCS BO BPEMS ayAUTOPHBIX 3aHATUI MO BapuaHTam. 1 nabopaTtopHas
paboTbl paboTa, BbINONHEHHAS MOHOCTLIO(3KCNEPUMEHT=3aluTa Teopmn) - 5 6annos.

Mepen npoeeaeHnem nabopaTopHoi paboTbl 06513aHbI 03HAKOMUTBLCS C TEXHUKOM 6e30MacHOCTH Npwu

BbIMOSIHEHWW AaHHOM paboTbl 1 METOANYECKUMU YKa3aHuaMU K paboTe. MNpy BbINONHEHUN

nabopatopHbIx paboT HeobxoanMMo:

1. CchopmynupoBaTh Lenb U 3a8ayv BoiNonHAeMoin paboTol

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

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

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

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

namepenuii Origin, Excell). Paccuntarb norpewHocTn namepeHnii

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

TEOPETNYECKNMI AAHHBIMU

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

HaneyaTaHHbIA BapuaHT).

7. OTBETUTb HA TEOPETUYECKME BONPOCHI N0 TEeMe paboThl.

B cnyyae npvmeHeHns B 06pa3oBaTtenbHOM NPOLECCE ANCTAHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOM M

obyyatolwmecs BbINONHAIOT 3a4aHNs Ha CnefyowWwmx niaTgopMax u pecypcax:

- B kKoMaHge "Microsoft Teams";

- B BupTyanoHoit ayautopumu.

camocTtosi- | B xone camoctosiTenbHoit pabotbl HE06X0AUMO:

TenbHas 1./13y4nTb OCHOBHYIO 1 [OMONHUTENbHYIO NUTEPaTYpPy No TEME.

pabota 2. N3yuntb 1 npopaboTaTtb NEKLUMOHHBIA MaTepuan, 0ONoAHUB ero COBCTBEHHBIM KOHCMEKTOM,
rony4YeHHbIM N3 PEKOMEHA0BAHHON NpenoaasaTenem nutepartypsbl.
3. N3yunTb pekoMeHnoBaHHbIE NpenogaBaTeneM aNeKTpoHHbIe obpa3oBaTenbHble Pecypchl,
npeseHTaumm no nly4aembiM pasaoenam usmku.
4. ObpaTnTb 0cob0E BHUMAHME Ha NMOCTAHOBKY 3KCNEPUMEHTaNbHbIX OMbITOB, 1OKA3bIBAKOLWMX
omanyeckmne 3akoHbl B Npupoae.
5. B cnyyae BonpocoB no usy4aemomy Matepuany- obpawarbcs K npenogaeatento 3a
pPa3bACHEHUSIMU.
B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM Npouecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr it
obyyatowmecs BbINONHSIOT 3a4aHNs Ha cneayowmx nnatgopmMax n pecypcax:
-8 komaHge "Microsoft Teams";
-B BupTyanbHoit ayautopun.
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Mporpamma ancumnnuHbl "dusmka”; 23.03.02 "HaseMHble TPaHCMOPTHO-TEXHONOrMYECKMe KOMMIeKehl".

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.

nMcbMeHHoe | MicbMeHHoe noMallHee 3anaHve pasgaetcs no BapuaHtam. 10 3agaHuii, (16ann-13anaHuve).

nomawHee | 1.[Mepepn pelweHnem 3anaHnii peKOMEHAYeTCs NOBTOPUTb COOTBETCTBYIOLLYIO TEOPUIO MO y4ebHMKaMm
3apaHve VNN KOHCNEKTY, 3anncaHHOMY Ha NEKLIMOHHbBIX 3aHATUSX, MPOCMOTPETb OCHOBHbIE (DOPMYSbl U 3aKOHbI

B AAHHbIX METOAMYECKMX YKa3aHsX, MpUMepbl peleHns 3a8a4, paCCMOTPEHHbIX Ha NPakTUYeCcKmxX

3aHATUSX.

2. Mpuctynas K peweHnio 3afaHns, HeobxoaMMO KpaTko 3anuncaTb ero ycnosve, u (ecnu

HeobxonMMO) cienaTb pUCYHOK. PelueHne cHavyana cnemyeT ocylecTsuTb B oblem suae (B

6yKBEHHbIX 0603HAYEHUSIX), NONMYYUTb PACHETHYHO (POPMYHY 1 3aTEM NMPOU3BECTY YNCHEHHDI PacyeT B

eanHnuax CU. Mocne aToro Hy>XXHO CpaBHUTb NONYYEHHbIA OTBET C BApMaHTaMu otseTta. Ecnv oTeeThl

He coBranu, To HEO6XOAMMO NPOAHANM3NPOBATbL PELEHNE 3a4aHNS, YTOYHUTb NPABUNBHOCTb

BbIBPaHHbIX HOPMYN 1 3aKOHOB, @ 3aTEM UCMPaBUTL OWNGKN.

3. Ob6s3aTeNnbHO BLINONHEHVE LOMALHUX NMUCbMEHHbIX 3a0aHWIA AN YCNEWHOrO NPOXOXAEHNS

TECTMPOBAHUS 1 HANUCAHWS NMUCbMEHHBIX (KOHTPOMbHbBIX PaboT).

B cnyyae npvmeHeHns B 06pa3oBaTtenbHOM NPOLECCE ANCTAHUMOHHBIX 06pa3oBaTeNbHbIX TEXHONOM MM

06yyatoLWmecs BbINONHSIOT W OTNPABASIOT MMCbMEHHBIE 3a0aHUs HAa CNeayWuxX nnaTthopmax 1

pecypcax:

-B KomaHge "Microsoft Teams";

-8 BupTtyanbHoi ayautopun.

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

1. Mepen peweHMeM 3a0aHUn peKOMeHAYeTCs NOBTOPUTb COOTBETCTBYIOLLYIO TEOPUIO MO y4ebHukam
WUNKN KOHCNEKTY, 3anncaHHOMy Ha NEKLIMOHHbIX 3aHATUSIX, MPOCMOTPETb OCHOBHbIE CDOPMYSbl U 3aKOHbI
B AAHHbIX METOANYECKUX YKa3aHWNSIX, MPUMEPbI PeleHns 3aa4, PaCCMOTPEHHbIX Ha NPaKTUYeCKmX
3aHATUSX.

2. MpucTynas kK pelweHnto 3aaaHmnsl, HeobxoaMMO KpaTKo 3anuncatb ero ycnosue, n (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 HeobxoaMMOo NpPoaHaNM3NPoBaTh PELEHNEe 3a0aHunsl, yTOYHUTb NPaBUbHOCTb
BblOpaHHbIX (OOPMYN 1 3aKOHOB, @ 3aTEM UCMPABUTbL OWKNOKN.

3. Ob6s13aTeNbHO BbIMNONHEHME OOMAaWHUX NPAKTUYECKNX 3a4aHWA AN YCNEWHoro NpoxXoXaeHus
TECTMPOBAHUS U HANUCAHMS MUCbMEHHbIX (KOHTPOJbHBIX PaboT).

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

-B KomaHge "Microsoft Teams";

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

Bup pabot MeTtoaunyeckue pekomeHaauum

3aver 1. O3HaKoOMNTbLCH C NepeYyHEM BOMPOCOB A/15 3a4eTa

2. BHMMaTenbHO npoYmTaTtbh U OCMBICINTL PEKOMEHLOBAHHYO NUTEPATYpPyY, KOHCNEKT Nekumii. BelyunTb
BCE bM3nyeckne oopMysbl MO NPONAEHHBIM TEMaM

3. 3ayet no cmanke NPOXOANT B MUCbMEHHO ChOPME 1 OONXKEH conepXaTb:

- 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 BOMPOC

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

B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM NpoLuecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr it
Heoobyu4atowmecs BbIMONHSIOT 3aaHNs 3a4eTa Ha cneayowmx nnatgopMax U pecypcax:

- B KomaHoe "Microsoft Teams";

- B BuptyansHoin ayautopum.

3K3aMeH 1.03HaKOMUTBCS C NepeyHeM BOMPOCOB A5 9K3ameHa

2.BHumaTenbHO NpoYnTaTh 1 OCMbICAIUTL PEKOMEHOO0BAHHYIO NUTEPaTypy, KOHCAEKT Nekuuii. Boly4untb
BCe om3nyeckne oopmysibl MO NPONLEHHBIM TEMaM.

3.9k3aMeH no omamnke NPoOXoamuT B NMCbMEHHON POpMe 1 AOMKEH coaepXartb:

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

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONpefeneHbl kKak MoLynb, Tak ¥ HarpaBneHue;
-CPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3MKW (B aHANMTUYECKON 1 TEKCTOBOW (DOPME); MPU 3TOM
HeobxooMMO fatb ornpeneneHne OU3NHECKMNX BENUYMH, BXOASAWMX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
MOSACHAIOWMI OTBET Ha BOMpPOC.

4.PelweHne 3a0ay cHavana crnemnyet ocylecTBuTb B obiwem Buae (B 6ykBeHHbIX 0603Ha4eHUsIX),
NoNy4YMTb pacyeTHYIO PopMyny 1 3aTeM NPON3BECTM YUCNEHHbIN pacyeT B eanHuuax CU.

B cnyyae npvmeHeHns B 06pa3oBaTtenbHOM NPOLECCE ANCTAHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOM MM
06yyatolmecs BbINOMHSIOT 3a4aHNs 9K3aMeHa Ha cnemyiowmx nnatopmax 1 pecypcax:

- B kKoMaHge "Microsoft Teams";

- B BupTtyanbHon ayautopun.

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

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHM 00pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMMNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xooumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrnimnHe (MO,IJ,yﬂI'O)

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

MomelleHVst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayanTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep v npuHTEp ON15 pacnedaTky pa3aaToyHbIX MaTepuanos.
MynbTuMeguiiHas ayoutopums.

KomnbioTepHbIli knacc.

CneuvannsmposaHHas nabopaTopus.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE MPUMEHSIOTCS Cnepytowmne MeToAbl U TeXHoNnoruv, obneryaioume
BOCNPUATHE MHGOPMaLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obydatolerocs ¢ npenoaasartenem, B TOM Yucne Be6GUHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIECTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHmsl, NpoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaAamy 1 3aWuTbl BbIMONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPYIMEHEHNEe ANCTAaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIWA O OpraHM3aummn GOOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENMYeHne NPOoOONXNTENbHOCTU caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yyebHbiM nnaHom no HanpasneHuto 23.03.02
"HaseMHble TpaHCMOPTHO-TEXHONOrMYeCcKe KOMMEKCh!" 1 Npodomnio NoAroToBku "AsTomobunn".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 21 u3 23. Bl YHH
rlorlyfos

AR 5 AN LM O



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

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

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

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

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 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.

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 3k3.).

3. MnbiowoHok A. B. ®usuka : ydiebHoe nocobue / A.B. MnbiowoHok, M. B. Actaxos, U. A. NoHuapeHko. - MuHck : Hosoe
3HaHue ; Mocksa : MHD®PA-M, 2013. - 600 c. - (Beicwee obpasosaHue). - ISBN 978-985-475-548-9 (HoBoe 3HaHue) ;
ISBN 978-5-16-006556-4 (MH®PA-M). - URL: https://znanium.com/catalog/product/397226 (nata obpalleHus:
06.08.2020). - TekCT : 9NEeKTPOHHbIN .

4. KanH K. B. Kypc 0bwer donanku: y4ebHoe nocobue / K.B. KanH. - Mockea : KYPC: H/L MH®PA-M, 2018. - 360 c. -
ISBN 978-5-905554-47-6. - URL: https://znanium.com/catalog/product/956758 (nata obpaweHus: 15.06.2021). - TekcT :
3NIEKTPOHHbIN.

5. KysHeuos C. W. Kypc cpusmku ¢ npumepamm pelweHust 3anad. 'dusnka KoHLEHCUPOBAHHOIO COCTOSHUMS' : yuebHoe
nocobue / C. N. KysHeuos, H. A. TumueHko. - Tomck: N3n-Bo ToMcKoro nonntexHn4yeckoro yHnsepcuteta, 2011. - 47 c.
-.URL: https://znanium.com/catalog/product/417650 (nata obpauweHuns: 06.08.2020). - TEKCT : 3NEKTPOHHbII.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

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

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2020

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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

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