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

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

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

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

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

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

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

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

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

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

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

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

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

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

Mporpammy 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
KOMMeTeHLun npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
Orik-3 FOTOBHOCTbIO MPUMEHATb CUCTEMY (DYHOAMEHTaNbHbIX 3HAHUA (MaTeMaTNYeCKuX,

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

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

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

- TEOPETNYECKME OCHOBbI, 3aKOHbI U MOAENUN (PU3MKK, HEOBXOLMMbIE ANs KChnyaTauum
TPaHCMOPTHO-TEXHONIOrMYECKMX MALLNH 1 KOMIMNEKCOB, UCMOJb3ys TEOPUIO U METOLbl QOYHOAMEHTalbHbIX HAYyK, B TOM
yncne, pyHoameHTanbHbIX pa3nenos oU3nKu - MexaHnkKn, TepMoanHaMUKKN, 3NEKTPOANHAMUKN, ONTUKW, KBAHTOBOW
Pun3nku.

JonxeH ymeTb:

- NCNOoNb30BaTb OCHOBHbIE NMpUeMbl 06p8.60TKI/I 3KCNnepuMeHTanbHbIX OAaHHbIX U pewaTb TUNoBble 3a4a4un no
OCHOBHbIM pasaenam ou3nKKn, UICNoNb3ya MeTodbl MaTeMaTn4eckoro aHannaa;

- NPVMEHSITb COBPEMEHHbIE (DU3NYECKUE METOLbI U SKCTMIepPUMEHTaNbHYI0 annapaTypy UCCnenoBaHUs, MO3BONAOWME
3(PPEKTMBHO 3KCMNyaTMPOBATb TPAHCMOPTHO-TEXHONOrMYECKNE MALLNHBI U KOMMNEKCbI, UCMOSb3ys TEOPUIO U MeToAbl
doyHOaMeHTanbHbIX HayK, B TOM YyMcne, oyHOamMeHTanbHbIX pa3nenos U3snKu.

JlonxeH Bnanetb:

- MeToAaMu 3KCNepPUMEHTaNIbHOrO NCCNenoBaHus B ouamnke (nnaHMpoBaHue, noctaHoska 1 obpaboTka
9KCNepuMeEHTa);

- 3KCMEepPVIMEHTaNbHLIMM HABbIKAMY MPAKTUHECKOro UCMONIb30BaHNs (OM3NYECKON M3MepUTENbHOM annapaTypsbl
NMPUMEHNTENBHO K 3KCMyaTauuy TPaHCNOPTHO-TEXHONOMMYECKMX MALIMH U KOMMIEKCOB, UCMONb3Yys TEOPUIO U METOLb
PyHOaMEHTanbHbIX HAyK, B TOM YMcne, oyHLAMEHTa/IbHbIX Pa3fenoB OU3MKN.

JonxeH OEMOHCTpupoBaTtb CNocoBHOCTb Y FOTOBHOCTb:
- NIPUMEHATDb pe3ynbTaTbl OCBOEHUA OUCLUNINHDI B I'IpOC*)eCCI/IOHaI'IbHOVI neAaTenbHOCTU.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

HaHnas gncuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.08 OucumnavHbl (Mogynum)" OCHOBHOW MPOgIECCUOHASTbHON
obpaszoBatenbHoi nporpammel 23.03.03 "SkcnnyaTaums TPAHCNOPTHO-TEXHONOMMYECKMX MALUH U KOMMNEKCOB
(ABTOMOGUNM 1 @aBTOMOBMNIBHOE XO3SUCTBO)" 1 OTHOCUTCS K 6a30BOI (061LEeNPOHECCMOHANBHOM) YacTu.
OcBauBaeTcs Ha 2 kypce B 3, 4 cemecTpax.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiXx 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKoCcTb AncuUMnanHbl coctaensieT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHas paboTa - 36 4aca(oB), B TOM 4ucne nekuuu - 12 yaca(oB), NpakTMyeckne 3aHsTus - 12 yaca(os),
nabopatopHbie paboTbl - 12 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 311 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 13 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNMUHLIL: 3a4eT B 3 CEMECTPE; 3k3aMeH B 4 cemecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ ykasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTu4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl v yachbl
KOHTaKTHOW paboThbl,
N Paa.u.enb'ld g.;l;:#:nnunbl / Cemectp) nx T[()gﬂgg:)l(()ocm CaMo;?ﬁ’:,T;anaﬂ
e | pagora

1 Ez)h::HL.KﬁmsmquKme OCHOBbI 3 > 1 5 30
5 lg;nﬁblz. MexaHunuyeckne konebaHus u 3 1 1 5 10
o [lowa s Moregmpianpuanan | g | 2 | : o2
o [fona d Srepoorarina s [ 2 | : a0
5. [Tema 5. SnekTpoanHamuka 3 2 1 2 30
o [fona . SrecTpowan e NEREE : 20
v ZﬁrﬁK; BonHosas u kBaHTOBas 4 1 5 > 60
8. _;Z)T:HSM.KSCHOBH KBaHTOBOW 4 0 1 0 33
9. 1’:}:4: 9. ®usuka atoma 1 TBEPLOro 4 1 5 5 30
o] o e « [ o ] : o2

NToro 12 12 12 311

4.2 CopepxaHue auCUUMNIUHLI (MOBYNS)
Tema 1. dnsanyeckue oCHOBbl MEXaHUKMN
OCHOBbI KMHEMaTUKW.

KrvHemaTvka noctynatenbHoro ABuXeHns (MatepuanbHas To4ka, cMcteMa oTcHéTa, TpaekTopms ABUXEHNS, CKOPOCTb,
nepeMelleHne; TaHreHunanbHoe, HopMasnbHoe 1 NoNHoe yckopeHus). KnuHematuka spatarenbHOro AsuxeHus (yrnoeas
CKOPOCTb, YrNOBOE YCKOPEHUE, CBA3b MeXy YrnoBOW U NTMHENHON CKOPOCTAMM, paBHOMEPEMEHHOE BpaLleHne
mMaTtepuanbHOM TOYKHN).

OCHOBbI AMHaAMUKN.

| 3akoH HbtoTOHA, NHepumanbHas cuctema otcyéta. |l 3akoH HbloToHa, cnna, macca, umnynsc. |1l 3akoH HbloToHa.
LleHTp Macc, cKopoCTb M YCKOPEHME LieHTpa Macc.

3aKoHbI COXpaHeHunsa B MexaHuke.
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

MexaHunuyeckas pabota. KoHcepBaTUBHbIE CWbl, NOTEHLMANbHAS aHeprus Tena. CBsA3b MEXY CUM0A 1 NOTEHUMAaNbHOM
sHeprueinn. OQHOPOAHOCTb BPEMEHW. 3aKOH COXPaHEHNS NONHOW MexaHn4eckon aHeprun. O BHOPOLHOCTb
NPOCTPaHCTBA. 3aKOH COXPAHEHMS UMMyNbCa MEXaHWYECKOW CUCTEMBI.

MexaHvika TBEpOoro Tena.

MomeHT cunbl. MoMeHT nmnynbca. KuHetudeckas sHeprus spalueHns. MomeHT nHepuun. Teopema LTtenHepa.
OcCHOBHOE ypaBHEHMS OVHAMUKW BpalaTenbHOro ABUXEHNS TBEPAOro Tena. MI3oTponHOCTb NPOCTpaHCTBa. 3aKOH
COXpaHeHnsl MOMeHTa uMnynbea.

Penatusmcrtckas mexaHumka.

2 noctynata CTO. MpeobpasoBaHre JlopeHua 1 CneacTBns U3 HEro: 3aMeffieHne BPeMeHU, CoKpalleHne AnMHbI. 3aKoH
cnoxenuns ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHuueckune Kone6aHus N BOJHbI

MexaHunyeckune konebaHus.

CB0o60Hble rapMoHMYeckume HeaaTyxatowme konebaHus. CnoxeHue rapMmoHuyeckmx konebaHuii. CeoboaHble
3atyxatwlue konebarus. MapameTpbl 3aTyxarowmx konedaHuii. BolHyXaeHHble konebaHus. PesoHaHc.

MexaHunyeckune BOMHbI.
XapakTepuctuku MexaHu4eckmnx BosH. BonHoBoe ypaBHeHwue. [noTHOCTb aHeprun. MnoTHOCTL NOTOKA SHepruu.

Tema 3. MonekynsipHas cousuka u TepmognHamMmka

MonekynsipHo-kuHeTn4eckas teopus (MKT) noeanbHoro rasa.

OcHogHble nonoxeHns MKT. OcHoBHoe ypaeHeHne MKT npoeanbHoro rasa. YpaBHeHUe COCTOSHNS naeanbHOro rasa.
dusnyecknii cMbici Temnepatypebl. ABneHust nepeHoca. CpenHss onvHa ceoboaHoro npobera Monekys.

®dyHKuMKM pacnpeneneHns Makcsenna n bonbumana.

PacnpeneneHune monekyn no ckopoctam. dyHkuna pacnpeneneHus Makcsenna. BapomeTtpnyeckas goopmyna.
PacnpeneneHune monekyn no aHepruam. dopmyna BonbumaHa.

OcHOBbI TEPMOLANHAMUKM.

| Hayano TepmoauHamuku. Pabota rasa. TennoémkocTb rasza. CteneHn csoboapl Monekyn. AgnabaTtnyeckuii npoLecc.
Kpyrosoii npouecc (unkn). HeobpaTtumble npouecchl. SHTponus. || Ha4ano TepMoanHaMmKu.

Tema 4. dnekTpocTaTvKa U aneKTpu4eckun ToK

OnekTpuyeckoe none B BakyyMme.

CsolicTBa anekTpuyeckoro 3apsana. 3akoH KynoHa. HanpsixéHHocTb, noTeHuman. PaboTa anekTpoctaTmyeckoro nonsi.
Lmpkynsaums Bektopa . Teopema aycca B Bakyyme. KoHaeHcatop. [1poBOAHUKN.

OnekTpuyeckoe none B BeleCTBe.

MonspHbIe 1 HEMONAPHbIE AN3NEKTPUKK, NX nonapuaaumns. NMonapuaosaHHoOCTb. Teopema [Maycca ong ouanekTpuka.
ONeKTPOEMKOCTb. DHEPrnst SNEeKTPUYECKOro nons.

[MOCTOSIHHbBIN SNEKTPUYECKUIA TOK.

Cwvna n nnoTHOCTb ToKa. 3.4.C. UICTOYHMKA ToKa. HanpsxeHue Ha ydactke 1-2. 3akoHbl OMa ans 0gHOPOAHOrO U
HEeOQHOPOAHOr0 y4acTKOB B MHTErpanbHoOM 1 auddepeHumanbHon goopmax. 3akoH dxoyna-NeHua. MNpasvna
Kunpxrogoa. 9nektpuyeckne ToKM B XMIOKOCTSX, ra3ax, B Bakyyme.

Tema 5. dnekTpoanHamuka

MarHuTHoOe none B BakyyMme.

WHoykums marHntHoro nong. Cuna Amnepa. MarHuTHbin MmomeHT. 3akoH Buo-Casapa-/lannaca. Lnpkynauus sekropa.
Cwnna NopeHua. [1enxeHne 3apsna B MarHUTHOM norne.

MarHuTHbI noTok. Teopema Maycca. PaboTta MarHMTHOro nonsi. AnekTpoMarHuTHas uHaykums. Mpasuno SleHua. 3akoH
®dapages. VIHOykTMBHOCTL. CaMonHOYKUNS.

MarHuTHoe none B BelLEeCTBe.

MarHeTtukn. HanpsixeHHOCTb MarHuTHOro nons. Linpkynauus sektopa

Mpupona marHeTnama. PeppomMarHeTukn. SHeprns MarHMTHOro Nons.

OcHoBbI TEOPUN INEKTPOMArHNTHOMO MONS.

BuxpeBoe anekTpuyeckoe none. Tok cMeweHns. YpaBHeHns MakcBenna B MHTErpanbHon u guddpepeHumansHom
chopmax, nx qon3nyYecknin CMbICH.

Tema 6. dneKkTpoMarHUTHblie KonebaHUs U BOJHbI

OneKkTpoMarHuTHele konebaHwsi.

KonebaTtenbHbii KOHTYp. HesaTyxatowme konebaHus. dopmyna ToMcoHa. 3aTtyxatowme konedaHus. JoOpoTHOCTb.
BbiHyXAeHHble anekTpuyeckue konebaHus. PesoHaHc Toka.

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

BonHoBoe ypaBHeHME 1 CKOPOCTb PacnpoCTPaHEHUs 3NeKTPOMarHUTHbIX BONH. Bektop YmoBa-MovHTuHra. [M'pynnosas
ckopocTb. CBOWCTBA 3NEKTPOMArH1THbIX BOMH. LLikana anekTpoMarH1THbIX BOMH.

Tema 7. BonHoBas U KBaHTOBasi ONTUKa

NHTepdepeHums ceeTa.

KorepeHTHOCTb CBETOBbIX BOMH. YCNOBMS MakCUMyMa 1 MUHUMyMa nHTepdbepeHunmn. IHTepdepeHums ceeTta oT
pas3nunyHbix 06 bEKTOB.

Oundppakuns ceeta.

MpwHumn lMNoreHca-dPperens. Meton 3oH PpeHens. Oudpakumm Operenst n dpayHrogpepa 0T pasnuyHbiX 06 BEKTOB.
PaccesHue csera.

Monsgpusauns n gucnepcums ceeta.

EcTecTBeHHbI 1 nonspudoBaHHbIil ceeT. 3akoH Mantoca. 3akoH Bproctepa. [lBoiHoe nydyenpenomneHune. ucnepcus
cBeTa. ONeKTPOHHAas Teopms ONCNepcumn ceeTa.

Tennosoe uany4yeHuve.

XapakTepucTukn Tennosoro nanyyeHns. 3akoHbl Knpxrogpa, CtedaHa-bonbumana, BuHa. 'unoTesa MNnaHka. ®opmyna
MnaHka. OnTuyeckas NUpomMeTpums.

doTtoapdpekT. ekt KomntoHa. [asneHume ceeta.

3akoHbl BHeWHero gootoadpdpekTa. YpaBHeHne iiHwTenHa ana dpoTtoadpdoekta. MNpumeHeHns dotoadpbdoekta. SdpcpekT
KomntoHa. Macca u umnynec dpotoHa. asneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAHTOBOW MeXaHUKM

OCHOBHbIE NONOXEHMS KBAHTOBOW MEXAHWKM.

MnoTtesa ne-bpoiins. CooTHoweHne HeonpenenéHHocTen Men3eHbepra. BonHoBas doyHKLMS.

YpaeHeHve WpennHrepa. CtaHaapTHbIE yCnoBusl. PU3NYECKMii CMbICT BONIHOBOW CPyHKLUW. YCNOBUE HOPMUPOBKMN.
YpaeHeHve WpennHrepa ons craumMoHapHbiX COCTOSIHWA O HOMEPHbIA MNOTEHLMANBHbIN SWWK, TYHHENbHbIA 300deKT,
KBAHTOBbIA OCLIMNINATOP.

Tema 9. dusuka atoma n TBEpAOro Tena
KBaHTOBas Teopus atoma.

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

Tema 10. ®nsuka appa U aneMeHTapHbIX YacTul,
Aopo atoma. OneMeHTapHble YacTuubl.

XapaKTepI/ICTI/IKI/I agpa. 3Hepr|/|;| CBA3M agpa. Mogoenn agpa. PannoakTtneHoe nany4yeHume n ero enabl. Peakuun
neneHna n cCMHTe3a sa4ep. TepMOFI,EleprIIZ peakTop. qupre TMna oyHOamMeHTanbHbIX B3aMMOOENCTBUN 3NIeMEeHTapPHbIX
yacTtumu. AHTU4acTUUbI. Knaccmcpvlkauvm 3NIeMEHTapHbIX HacTul,. ['Mnotesa o KBapkax.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4aloLLLUXCS MO
AucUUIIMHe (MOayIHo)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTosTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMNAUHBI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPEMS ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHSAT 3a4aHUsi, HANPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arolWmxcs pernameHTUpyeTcs HopMaTUBHLIMI AOKYMEHTaMu,
y4ebHO-MeToaNYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMU pecypcamu, BKIoYas:

Mopsnok opraHM3aumm 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeaTENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3zoBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKT1BM3aLUMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEaEeHUIA"

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

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHMBepcuTeT"

JlokanbHble HOpMaTMBHbIE akThbl KazaHckoro (MpuBonxckoro) coenepansHoro yHusepcuTeta
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LunctaHumoHHoe obpasoBaHne KDY. duamka. BonHoBas 1 kBaHToBast onTuka. OCHOBbI KBAHTOBOI MexaHukn. dusmka
atoma v TBepgoro Tena. Pusmvka aapa n sanemeHTapHbix Yyactuu. Astop SOP: Wanxynnuna P.M. -
https://edu.kpfu.ru/course/view.php?id=2170

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

LuncTaHumnoHHoe obpasoBaHne KDY. dusmka. yactb 2. dnekTpocTaTmka. INeKTpuyYeckuii Tok. InektpoanHamuka. ABTop
OO0P: lOHycos H.B., CtpawnHckuin Y.C. - https://edu.kpfu.ru/course/view.php?id=2162

6. POHA, OLLEHOYHbIX CPEeACcTB NO AUCUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONSI X OCBOEHUS

. MonekynsipHas pmsmka n TepmoamHammka
. DneKTpocTaTrka v aneKTpU4ecknii ToK

. DnekTpoanHammka

. OnekTpoMarHuTHble konebaHus 1 BOMHbI

3 |momauwHee 3apaHue |OK-7 , OlNK-3

dopma KOHTpons OueHuBaeMmble
Oran KOMNETEeHLNM TeMmbl (pa3pernbl) AUCLUMUHDBI
CemecTp 3
TeKyLLNI KOHTPO/b
1. dunsnyeckme OCHOBbI MEXAHWUKN
2. MexaHuyeckue konebaHns 1 BONHbI
y KoHTponbHas OrK-3 3. MonekynsipHas pusmka v TepmoamHammka
pabota 4. dnekTpocTatuka u anekTpuyeckmin Tok
5. OnekTpoanHammka
6. OnekTpoMarHUTHble KonebaHus 1 BOMHbI
1. duaunyeckme 0CHOBbI MEXAHWNKU
2. MexaHuyeckmne konebaHuns 1 BONHbI
5 NabopaTtopHble OMK-3 3. MonekynsipHas pusvka n TepmoamHammka
paboThbl 4. dnekTpocTatuka n aneKTpruYeckmin ToK
5. OnekTpoanHammka
6. OnekTpoMarHuTHole KonebaHus 1 BOMHbI
1. dPun3nyeckme OCHOBbI MEXAHWUKN
VCBMEHHOS g MexaHunyeckne konebaHus 1 BOMHbI
4
5
6

3ayer OK-7, OlK-3

CemecTp 4
TeKyLLNI KOHTPO/Tb

7. BonHoBas v kBaHTOBas onTuka
KoHTponbHas OrK-3 8. OCHOBbI KBAHTOBOW MEXaHUKu

pabota 9. ®unauka atoma v TBEpLOro Tena

10. Pursmka s4pa 1 SNEMEHTapHbIX YacTul,

Na6opaTtopHble 7. BonHoBas 1 kBaHTOBas onTuka
2 Ork-3
paboTbl 9. duavka atoma v TBeporo Tena

7. BonHoBas v kBaHTOBas onTuka
OMK-3 , OK-7 8. OCHOBbI KBAHTOBOW MEXaHVIKU
9. ®usuka atoMa 1 TBEPJOro Tena
10. Pursmka s4pa 1 SNEMEHTapHbIX YacTu,

[MncbMeHHoe
3 |momalwHee 3apaHue

Sk3aMeH OK-7, OlK-3

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

Kputepum
Kgiﬂzgﬁa OLl.gHVI(;gHVIﬂ Srtan
OTNNYHO Xopoluo Y nosn. Heyn.
Cemectp 3
TeKywW i KOHTPONb

CrpaHnua 7 13 23.
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBuibHO BbiNONHEHa (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
CrnocobHOCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
NabopatopHble |ObopynoBaHme u O6opynoBaHue 1 Ob6opynosaHue n O6opyLnosaHue n
paboTbl METOLbl MCNONb30BaHblI (METOAbI NCMOMNb30BaHbI [METOAbI YHACTUYHO METO bl UCMONb30BaHbI 2
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMNONb30BaHbI HenpaBWbHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposiBneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOLroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKM  |MOArOTOBKA. MOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxooMMble HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO 1 YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopaTtopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4YaCTUYHO He COOTBETCTBYeT eé
LensM. Lensm. COOTBETCTBYET €€ Lensm.
uensm.
MnucbmeHHoEe I'IpanmbHo BbIMONMHEHDbI I'IpanmbHo BbIMO/THEHA 3a,uaHv|;| BbIMONMHEHDI Ba,ﬂ,aHVISI BbIMO/THEHbI
foMallHee BCE 3a4aHus. 6ornblas yacTb 6onee 4eM HaMoONOBMHY. [MEHEE YeM HaMoNoBUHY.| 3
3agaHue MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpooeMoHCTprpoBaH
BbICOKWUI YPOBEHb MpucyTcTeytoT cepbésaHble oWwmnbKu. HeyOBNETBOPUTENbHbIN
BnafeHnsa MatepuanoM. |HesHauynTenbHble lMpooemMoHCTpUpoOBaH |ypOBEHb BNageHWs
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocxXoAHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
CrnocobHoCTM XOpoLWunii ypoBEHb mMartepvanom. HepocTaTouHble
NPUMEHATb 3HAHNA U BnageHuna matepuanom. npOHBﬂeHbl HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOﬂBﬂeHbl cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a,uaH|/||7|. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3ap,aH|/||7|.
YMEHNA K BbINOJTHEHUIO (KOHKPETHbIX 33,[13HVII7|.
KOHKPETHbIX 3a0aHWIA.
3auTteHo He 3auteHo
3auer O6yyatowumitics 0bHapyXun 3HaHWe ocHoBHoro  |OByyatowmiicst oBHapyXunn aHavnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro mMatepumana, fLonyctun
npencTosiei paboTbl MO CRELUanbHOCTH, NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
CnpasunICs C BbINOMIHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMmon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpaMMoi JUCLUMMNAMHBL.  |cnocoBeH NPOLOMXUTL 0ByYeHne nnu
NPMCTYNUTb MO OKOHYaHWK YHMBEPCUTETA K
npogoeccroHanbHom oesTenbHocTn 6es
DOMONHUTENbHbIX 3aHATUIA MO COOTBETCTBYIOWEN
ANCUMMNINHE.
CemecTp 4
TeKyL i KOHTPONb
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBuibHO BbiNONHEHa (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
cnocobHoCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme cnocobHocTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
NabopatopHble [O6opynosaHme 1 O6opynosaHue un O6opynosaHue 1 O6opynosaHwve un
paboTbl METOLbl MCNONb30BaHblI (METOAbI NCMOMNb30BaHbI [METOAbI YHACTUYHO METObl UCMONb30BaHbl | 2
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMNONb30BaHbI HenpaBWbHO.
npesocxonHas MposBnena xopowas  [npasunbHo. NpossneHa ([possneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOLroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKM  |MOArOTOBKA. MOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxooMMble HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO 1 YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopaTtopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4YaCTUYHO He COOTBETCTBYeT eé
LensM. Lensm. COOTBETCTBYET €€ Lensm.
uensm.
MnucbmeHHoEe I'IpanmbHo BbIMONMHEHDbI I'IpanmbHo BbIMO/THEHA 3a,uaHv|;| BbIMONMHEHDI Ba,ﬂaHVIﬂ BbIMO/THEHbI
nomalHee BCE 3a4aHus. 6ornblas yacTb 6onee 4eM HaMoONOBMHY. [MEHEE YeM HaMoNoBUHY.| 3
3agaHue MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpooeMoHCTprpoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytoT cepbésHble owmnbKy. HeyooBNEeTBOPUTENbHbIN
BnageHna matepunanoM. |HesHaudnTenbHble npO)J,eMOHCTpI/IpOBaH YpOBEHb BnageHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocxXoAHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
cnocobHOCTM XOpoLWunii ypoBEHb mMartepvanom. HepocTaTouHble
NPUMEHATb 3HAHNA U BnageHuna matepuanom. |-|p09|BJ'IeHbI HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOFIBJ'IeHbI cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a,uaH|/||7|. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3ap,aH|/||7|.
YMEHNA K BbINOJTHEHUIO (KOHKPETHbIX 33,!1&HVII7|.
KOHKPETHbIX 3a0aHWIA.
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

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

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

TekyLwWUin KOHTPONb

1. KoHTponbHas pabota

Tembl 1,2, 3,4,5,6

Temsbi:

. KnHematuvka matepmanbHOM TOHKM

. [InHamuka matepuanbHON TOYKK

. MexaHuyeckas paboTa n aHeprus

. MexaHwvka TBEpLoOro tena
Penstusmctckas mexaHuka

. MKT noeanbHoro rasa

. SIBneHuns nepeHoca

. OCHOBbI TEPMOANHAMUKM

. MexaHuyeckmne konebaHus

10. MexaHu4yeckmne BOMHbI

11. OnekTpuyeckoe none B Bakyyme

12. InanekTpukmn

13. MNMpoeogHukn. KoHaeHcaTopsl

14. DHeprusa 3apsXeHHbIX CUCTEM

15. OnekTpuyeckuin ToK

16. MarHnTHoe none B Bakyyme

17. MarHnTHoe none B BEWECTBE

18. SnekTpoMarHNTHasa NHOYKUNS

19. SnekTpoMarHNTHble konebaHus

20. OnekTpoOMarHUTHbIE BOJHbI

MNpumepbl 3anaHnii:

AEKTPOHHBH
Ctpanunua 10 ns 23. Il YHHUBEPCHTET
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3agadya 1. Ban B Buge cniowHoro uunmHgpa maccorn mi=10 Kr HacaxXeH Ha ropu3oHTanbHyO OCb. Ha umnnHap HamoTtaH
WHYpP, K CBOBOAHOMY KOHLYy KOTOPOro nofBelleHa rupsi Maccori m2=2 kr. C kakmM yckopeHuem a ByaeT onyckaTbesi rmps,
eCcnn ee NpefocTaBnTb camoin cebe?

3apnava 2. V13 npyxuHHoro nuctoneta 6bin Npov3BeaeH BbICTPEN BepTuKanbHO BBepx. OnpenenvTb BoiCOTy h, Ha
KOTOPYtO NoaHMMaeTcs nyns maccot m=20 r, ecnv NpyXuHa XecTkocTbio k=196 H/M Bbina cxarta nepen BoICTPENOM Ha
x=10 cM. Maccoii npyXuHbl npeHebpeyb.

3apaya 3. PakeTa yctaHOBMIEHA Ha NOBEPXHOCTU 3eMnu 4N 3anycka B BEpPTUKaNbHOM HanpasneHunu. Mpu kakon
MUHMMaNbHON CKOpoCcTM V1, cOOBLLEHHO pakeTe Npu 3anycke, oHa YAANUTCs OT NMOBEPXHOCTU Ha PacCTOsiHUE, paBHOe
paguycy 3emnu (R=6,37*106 m)? Cunamm, KpoMe Cuibl rpaBMTaLMOHHOrO B3aMOAENCTBUS pakeTbl U 3eMiu,
npexHebpeyb.

3apaya 4. Konba smectumocTbio V=300 cM2, 3aKpbiTasi NpobKoii ¢ KpaHOM, COLEPXUT pa3pexXeHHbI Bo3ayX. Ons
N3MepeHnsi faBneHus B konbe ropnbiwko Konbbl NOrpy3niv B BOAY Ha HE3HAYUTENBHYIO FNYyBUHY U OTKPbINW KPaH, B
pesynbTtate Yero B konby Bowna Bona maccoii m=292 r. Onpenenntb NepBoOHaYanbHOE AaBneHune p B konbe, ecnm
aTMocgoepHoe gasneHme p0=100 kla.

3apnava 5. Kucnopon 3aHmmaet o6bem V1=1 M3 1 Haxogutcsa non nasneHmem p1=200 kMa. a3 Harpenn cHavana npu
NOCTOSIHHOM JaBneHun 0o obbema V2=3 M3, a 3aTeM npu NOCTOsiHHOM 06beMe [0 fasneHus p2=500 klMa. MoctpouTtsb
rpadovk npouecca v Hantu: 1) nameHeHme AU BHYTPEHHER aHeprumn rasa; 2) CoBepLlIeHHyo UM paboTy A; 3) KONMYECTBO
TennoTbl Q, nepegaHHoe rasy.

3apaya 6. Tpy ognHakoBbIx nonoxmTenbHbix 3apsna Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWUHAM PABHOCTOPOHHErO
TpeyronbHuka. Kakoi oTpuuaTensHolii 3apsa Q4 Hy>XHO MOMECTUTL B LIEHTPE TPEYroNbHUKA, YTOObI cuna npuTsSXXeHns ¢
€ro CTOPOHbI ypaBHOBECWNA CWbl B3AMMHOMO OTTaNKMBaHUS 3aps 0B, HAXOASIWNXCS B BEPLUNHAX?

3apaya 7. NonoxutensHble 3apagpl Q1=3 mkKn n Q2=20 HKn HaxonaTcs B BakyyMe Ha pacctosHui r1=1,5 M gpyr ot
npyra. Onpegenutb paboty A', KOTOPYIO HALO COBEPWUTb, 4TOBOLI CONU3NTL 3apsabl 40 PACCTOSHNUSA 2=1 M.

3agadya 8. OnekTpuyeckoe none co3gaHo AByMs TodedHbiMm 3apsagamun: Q1=30 HKn n Q2=-10 HKn. PaccTtosHne d mexay
3apsigamum pasHo 20 cM. Onpegenntb HANPSXXEHHOCTb 3N1EKTPUYECKOro Nons B TOUKE, HaxoaswWwencs Ha pacCcTosHUN
r1=15 cm OT NnepBOro 1 Ha paccTosiHuK r2=10 CM OT BTOPOro 3apsa0s..

3apaya 9. MNoteHuunomeTp ¢ conpotmeneHnem R=100 OmM noaknto4eH K McToyHuky Toka, 9C & koToporo pasHa 150 B n
BHyTpeHHee conpoTtmeneHne r=50 Om. Onpenenntb NokasaHune BonbTMETPa ¢ conpoTueneHnem Re=500 Owm,
COEJIMHEHHOTrO NMPOBOAHUKOM C OLHOW U3 KNEMM NOTEHLMOMETPA U NOABUXHBLIM KOHTAKTOM C CEPeanHoOi 0OMOTKM
noteHumometpa. Kakosa pasHOCTb MOTEHLMANOB MEXOY TEMU Xe ToYKaMun NnoTeHunomMeTpa npu OTKMIOYEHHOM
BONbTMETPE?

3apava 10. o ToHKoMy npoBoaswemy konbly pannycom R=10 cm TeueT Tok 1=80 A. HaliTn MarH1THyto nHaykuuo B B
TOuYke A, paBHOYOANEHHOW OT BCEX TOYEK KOMbLa Ha pacctosiHue r=20 cM.

2. lTabopatopHble paboTbi

Tembl 1,2, 3,4,5,6

NabopatopHas pabota 1. OnpenenexHve yaenbHOro ConpoTMBIeHNE NPOBOAHUKA.

Na6opatopHas paboTta 2. OnpeneneHne ycKopeHUs Cubl TSXeCTn Npu cBoboAHOM NafeHun Tena.

NabopatopHas pabota 3. OnpeneneHme MOMeHTa UHEPLIMI METANIMYECKIMX KOELL C MOMOLLbI0 MasTH1Ka Makceenna
NabopatopHas paboTta 4. iay4eHne konebaHnini MaTeMaTM4eckoro 1 oruan4eckoro MasiTHUKOB

NabopatopHas pabota 5. OnpenenexHne OTHOWEHUS TeNNoeMKocTel rasa metogoM KnemaHa- Ilesopma.
NabopatopHas paboTa 6. OnpeneneHne BA3KOCTM Xnokoctn metogom CTokca.

NabopatopHas paboTta 7. ViccnefoBaHne 3aBMCMMOCTM BS3KOCTU XWAKOCTA OT TemMrnepatypbl 1

KOHLIEHTpaLmMmM Ha WaprkKOBOM BUCKO3UMETPE.

NabopatopHas paboTa 8. ViamepeHne paclmnpeHns TBepabiX Ten 0T TemnepaTypbl

Na6opatopHas paboTta 9. N3y4eHune paboTbl aNEeKTPOHHOro ocuunniorpada.

NabopatopHas paboTa 10. N3aMepeHne yaenbHOro 3apsaa anekTpoHa.

3. NMucbmeHHOEe AomallHee 3apaHue

Tembl 1,2, 3,4,5,6

Mpumep 3anaHus.

1. Haiitn 06bem (B M3) v Moneli naeanbHoro rasa npu HopmanbHbix ycnosusx ( p0=1,013?105Ma , T0=273,15 K).
2.Hamntn konn4ecTBo BelecTsa v (B MOMb), ECN €ro Macca pasHa m.

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

4. KoHueHTpauns Monekyn rasa paeHa n, CPeaHss KUHeTUYecKas aHeprus noctynaTenbHOro ABUXEHNS paBHa <€>MocT..
Hantn naeneHne rasa p Ha cTeHky cocyaa (s a).

5. CpenHas KMHeTn4Yeckas sHeprus NocTynatenbHOro ABMXEeHUsl MONeKyn rasa <e>nocT. . Hantn temnepatypy rasa T (B
K).

6. B 3akpbiTom 6annoHe o6bemom V npu Temnepatype toC HaxoamMTCcs ra3 Maccoi m. HailTn naBneHve rasa Ha CTEHKY
cocyna p (s Ma).

7. B 6annoHe o6bemoM V HaxoauTcs ras noA AasneHvuem p npu Temnepatype toC. Halitn ero maccy m (B Kr).

8. B cMecw rasos napumanbHble faBneHns asoTa, Kucnopona n aproHa paeHbl p1, p2 n p3, COOTBETCTBEHHO. HanTn
DaBneHune 3Tol CMecu rasos.

9. N3 6annoHa o6bemom V npu noctosiHHol TemnepaTtype t?C napacxonosanu aproH maccoit Am . Ha ckonbko
ymMeHblmnock naeneHune Ap (B a) rasa B 6annoHe?

am PAEKTPOHHBH
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10. Ha pucyHke npefncTasneH rpadouk pyHKUUmM pacnpeneneHns Monekyn rasa no CKoOpocTaM (pacnpeneneHve
Makceenna). Hantn Temnepartypy atoro raza T (8 K).

3aver

Bonpochl k 3a4eTy:

1. TpaekTtopus. Nepemewerme. CkopocTb. CKOPOCTb B AeKapTOBOM CMCTEME KOOpAMHAT.

2. CkopocTb. CKOPOCTb B NONSPHOW CUCTEME KOOPAMHAT.

3. Ckopoctb. CpenHasa ckopocCTb. MpoRaeHHbIR NyTb.

4. YckopeHue. YCKopeHve B [eKapTOBON CUCTEME KOOPAUHAT.

5. YckopeHue. YckopeHme B CUCTEME KOOPAUHAT, CBA3AHHON C ABUXYLLENCS TOHKOW.

6. Yron nosopoTa. Yrnoeas ckopocTb. CBA3b NMHERHOW 1 YyrNOBOW CKOPOCTK. YINOBOE YCKOPEHUE.

7. InHammka matepuranbHOn To4KW. 3aKoHbl HbloToHa.

8. dunHamuka tBepgoro Tena. LleHTp macc. 3akoH OBMXEHNS LeHTpa mMacc.

9. PaboTa B MEXaHUKe.

10. KnHeTnyeckas n noteHUmanbHas aHepruu.

11. OCHOBHOE ypaBHEHNE OMHAMKKW BpalaTeNbHOro ABMXEHMS TBEPOOro Tena OTHOCUTENbHO HEMOABUXHOMN TOYKW.
12. OCHOBHOE ypaBHEHMNE OMHAMKKM BpalaTENbHOro ABMXEHMS TBEPOOro TeNa OTHOCUTENbHO HEMOABUXHON OCK.
13. MOMEHT Cusibl, MOMEHT UMMYbCa, MOMEHT MHepumun. KuHeTnyeckas sHeprus spalarollerocs tena.
14. 3aKkoHbl COXpaHeHns (MMNynbca, SHEPruM, MOMEHTA UMMYNbCA).

15. MNMpeobpasoBaHus koopauHat [anunes. MpuHumn oTHocuTenbHoCcTU Manunes

16. MocTynatbl DliHWTelHA. MNpeobpa3oBaHus koopanHart JlopeHua.

17. [InnHa n NpoMeXyTOK BPEMEHW B PENATUBUCTCKOW MEXaHMKE.

18. MNoHATMEe 0OHOBPEMEHHOCTUN B PENATUBMUCTCKON MEXaHMKE.

19. PenatmBMCTCKUIA 3aKOH CNOXEHNS1 CKOPOCTEN.

20. OCHOBbI PENATUBUCTCKON ONHAMUKM.

21. B3anMoCBS3b MaCChl U 3HEPTUMN B PENSATUBUCTCKON MEXAHUKE.

22. CobogHble rapMoHUyeckue konebaHus

23. 3atyxatowme MexaHn4yeckme konebaHus

24. BblHyx ileHHble MexaHnyeckne konebaHus

25. MNpoaonbHble 1 NONEPEYHbIE BOMHbI

26.YpaBHeHWE BOJHBbI.

27.%as3oBasi CKOPOCTb BOMHbI

28. OHeprus BonHbl. CTOsiUME BOMHbI.

29. CtatMcTU4YecKnii 1 TepMOANHAMNYECKUIA METOObl UCCNeoBaHus.

30. OcHOBHOE ypaBHEHME MONEKYNSAPHO-KMHETUYECKOI Teopum (BblBOL).

31.CpenHekBanpaTnyHas CKOpocTb. PU3nYeckuii CMbICN TEPMOAMHAMUYECKON TeMnepartypsbl.

32.4ucno cteneHein cBoboabl MONekyn. 3aKOH paBHOMEPHOrO pacnpeaeneHns aHeprum no Yicnam cteneHein ceobonbl
Monekyn.

33. 3akoH pacnpegeneHus MONekyn no ckopocTam (pacnpeneneHvne Makceenna).

34. PacnpeneneHune BonbumaHna. BapomeTpuyeckas goopmyna.

35. BHyTpeHHsiss aHeprust. Tennota 1 paboTa B TepMOAMHAMUKE.

36. MNepBoe Havyano TepMoAMHAMKKWN 1 ero MPUMEHEHUE K N30XOPNYECKOMY NPOLIECCY.

37. NepBoe Hayano TeEPMOLMHAMIKKU 1 €r0 NMPUMEHEHWE K n3obapuyeckomy npoueccy. drusnyecknii cMbich
yHVBepcanbHOW ra3oBon MOCTOSHHON.

38. lNepBoe Ha4yano TEPMOANHAMUMKM U €r0 MPUMEHEHNE K U30TEPMNYECKOMY NPOLLECCY.

39. MNepBoe Havyano TepMOAMHAMUKM U ero MPUMEHEHMNE K afmabaTnieckoMy npoueccy.

40. OdphekTunBHbBIN frnameTtp. CpenHas annHa ceobogHoro npobera monekyn. Bpemsi penakcaumu.

41. SlBneHune ondpdpy3nn. 3akoH Puka.

42. YlBneHne TennonpoBoAHOCTW. 3akoH Pypbe.

43. SlBneHune BHYTPEHHEro TpeHus.

44. Kpyroeble npouecchl. K.I[1.[. Tennosoi n XxonoannbHON MaWnHbI.

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

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

47. NpueeneHHas tennota. YpasHeHne Knaysuyca.

48. OHTponus. CeoncTBa aHTPOMUU.

49. SHTponMsa npeansHOro rasa.

50. Bropoe Havano TepmMoanHamuKku.

51. Ctatmctnyecknii CMbICA BTOPOro Havana TepMOaVHAMUKN.

52. YpaBHeHue BaH-gep-Baanbca. MNonpaeku BaH-gep-Baanbca.

53. 9n. ctaTnyeckoe none B Bakyyme. 3aKOH COXpaHeHUs an. 3apsna. 3akoH KynoHa. HanpsxeHHOCTb an. nons.
MpuHUUN cyneprnosnummn nonem.

54. |_|0TeHLI,VIaJ1 an. ctatuyeckoro nons. CesA3b Hanpsa>XeHHOCTU 1 noTeHumana an. Ctatn4eckoro nons.

KETPOHHBH
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55.9nekTpuyeckmnin gunons. PacyeT an. nons gunons.
56. Cunosble NnHWKM an. nons. INMoToK BeKTopa HaNPSXEHHOCTW 3/1. NONS.

57. Teopema OcTporpanckoro-laycca n ee npuMeHeHne K BbIYUCTIEHNIO HANPSIXXEHHOCTW Nofst 0T 6eCKOHEeYHOo
04HOPOAHO3APSI)KEHHOW NMNOCKOCTU.

58. Teopema OcTporpaackoro-laycca u ee npuMeHeHne K BbIYUCIEHUIO HANPSXXEHHOCTM Mot 0T BECKOHEYHOW HUTW.
59. Teopema OcTtporpanckoro-laycca n ee NpMMEHEHNE K BbIHUCNIEHUIO HANPSXEHHOCTM MO METANTMYECKON CAEpHDI.
60. 9n. none B OnaneKkTpukax. |_|0ﬂ9|prIe N HenonsipHble MONeKynbl. an. Oumnonb BO BHEWHEM OOHOPOOHOM 3/1. none.

61. Monsipusauns oUaNeKTpUKOB: OPUEHTALMOHHAS 1 AedhopMaunoHHas. Bektop nonspusauun. CsS3b Mexay
MOBEPXHOCTHOW MNOTHOCTbLIO CBS3aHHBIX 3aPAL0B 1 BEKTOPOM Monsipm3aunm.

62. HanpsixxeHHOCTb 31. Nons B gnanekTpuke. Teopema Maycca ons an. nons B ausnektpuke. Juanektpuyeckas
NPOHNLLAEMOCTb U ee OU3NYECKNIA CMbICTT.

63. NposoaHukK B an. none. PacnpeneneHve 3apsno0B B NPOBOAHMKAX (BHYTPU NPOBOOHMKA U Ha €ro NOBEPXHOCTH).
64. CBSA3b MeXY HANPSAXEHHOCTbLIO 9. MO Y NOBEPXHOCTU MPOBOAHMKA 1 NOBEPXHOCTHOM NNOTHOCTbLIO 3aP5L0B.
65. OnekTpoemkocTb NpoBoAHNKOB. KoHaeHcaTopbl. CoeanHeHne KOHAeHCaTopos.

66.2Heprus an. nons. SHeprus CMCTEMbl HEMOABUXHbIX TOYEYHbIX 3apAL0B.

67. OHepruns an. nons. SHeprua 3apsXKEeHHOro NPoBOAHKKA.

68. [OCTOSHHBIV 9M1. TOK, €ro XapakTEPUCTUKN 1 YCNIOBUS CYLLECTBOBAHMS.

69. MocTosHHbIV 3. TOK. 3akoH Oma ans uenw.

70. MocTtosiHHbIV 3n. TOK. 3akoH Oma B andpdoepeHumnansHon gopme.

71. OneKTponpPoOBOAHOCTbL METANNOB. DKCMEPUMEHTANbHOE 00KA3aTENbCTBO 3NEKTPOHHON NpMpoabl TOKa B MeTannax.

72. Knaccuyeckas Teopus anekTponpoBogHoCcT Metannos. BeiBog 3akoHoB Oma 1 BuoemaHa-®paHua na anekTpoHHON
Teopuu.

73. Tpy4HOCTM KNaccmu4eckon Teopun NpoBoaMMOCTH.

74. MarHuTHOe none B Bakyyme. 3akoH Bbrno-Casapa-/lannaca v ero npumeHeHue 4ns pacyera MarHUTHOrO Nnons NPsIMoro
TOKA.

75. 3akoH Brno-Casapa-/lannaca u ero npumMeHeHne 4ns pacyeta MarHMTHOrO Nons B LLEHTPE KPYyroBoro Toka.
76. MarHmTHOE none OBMXyLerocs 3apsaa.

77. 3akoH Amnepa. [eAcTBue MarHUTHOro NOAS Ha OBUXYLWMACS 3apsa.

78. [IBMXeHne 3apsaxXeHHbIX 4acTul, B MarHMTHOM none.

79. YckopuTenn 3apsxkeHHbIX YacTtuu. LInknoTpoH.

80. ShpekT Xonna.

81. 3aKoH MOMHOro TOKa 4N MarHUTHOrO MONS B BakyyMme.

82. MarHuTHOe none coneHomga u Topounga.

83. PaboTa no nepemeLLeHmnio NPoBOAHMKA 1 KOHTYpa C TOKOM B MarHUTHOM Mone.

84. MarHuTHOe none B BelecTse. MarHWTHbIE MOMEHTBI aTOMOB 1 3N1EKTPOHOB.

85. lna n napa MarHeTu3m.

86. HamarHuyeHHocTb. MarHuTHoe nosne B BelecTse.

87. 3aKoH NMoMHOro ToKa AN MarHUTHOro NONS B BELeECTBE.

88. ®eppomarHeTuky, Ux CBOMCTBA 1 MX NpMpoaa.

89. OnekTpomarHuTHas nHaykums. Onbitel @apanes. MNpasuno NleHua.

90. 9nekTpomMarHuTHas nHaykums. Boisog 94C nHOYKLMN N3 INEKTPOHHOW TEOPUN 1 N3 3aKOHA COXPAHEHMNS SHEPTUN.
91. NIHoykTnBHOCTb KOHTYypa. CamonHaykuus. BaanmHas nHaykums.

92. SHeprns MarHNTHOro nons.

93. Buxpesoe anekTpuyeckoe none.

94. Tok cMelueHns.

95. YpaBHeHne Makcsenna n nx aHanms

96. dnekTpunyeckuii konebaTenbHblil KOHTYP. CBOBOOHbIE SNEKTPOMArHUTHbIE KonebaHus.

97. 9nekTpuyeckuii konebaTenbHblin KOHTYP. CBOBOAHBIE 3aTyXalowWme aNeKTpoMarHnTHble konebaHusi konebaHus.
98. OnekTpuyeckmnin konebatenbHbI KOHTYP. BbIHYXAEHHbIE aNeKTPOMarHUTHbIE KonebaHus.

99. CBolicTBa 3NEKTPOMarHUTHbIX CBONCTB

100. OHeprus aneKTPOMarHUTHbIX BOSH.

101. U3ny4eHne anekTpmnyeckoro ounons.

102. Wkana anekTpoMarHMTHbIX BOMH.

CemecTp 4

TeKyLMin KOHTPOIb

1. KoHTponbHas pabota
Tembl 7, 8,9, 10
MNpumepbl 3a0aHnii:
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3apgadya 1. Tpu ognHakosbix nonoxmTenbHbix 3apsga Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWNHAM PABHOCTOPOHHErO
TpeyronbHuka. Kakoi oTpuuatenbHblii 3apsn Q4 Hy>XXHO MOMECTUTb B LLEHTPE TPEYronbHWKa, YTOObl cuna nputsXeHns ¢
€ro CTOPOHbl ypaBHOBECWNA CWbl B3AMMHOMO OTTaNKMBaHUS 3apsiAoB, HAXOASIWNXCS B BEPLUNHAX?

3apaya 2. MNonoxutensHble 3apagbl Q1=3 mkKn n Q2=20 HKn HaxogaTcs B BakyyMe Ha pacctosaHum r1=1,5 m gpyr ot
npyra. Onpenenntb paboTty A', KOTOPYIO HALO COBEPLMTb, 4TOOLI CONMM3NTL 3apsaabl 10 PacCTosHMS r2=1 m.

3apaya 3. 9nekTpuyeckoe none co3aaHo AByMs TodeyHbiMm 3apsanamu: Q1=30 HKn n Q2=-10 HKn. PaccTtosHne d mexay
3apsaamu pasHo 20 cM. OnpenennTtb HANPSXXEHHOCTb 3NEKTPUYECKOro Nons B TOUKE, HAX0ASWeNncsa Ha pacCcTosHUN
ri=15 cm oT nepBoro n Ha paccTosiHumM r2=10 CM OT BTOPOro 3aps40B.

3apaya 4. MNoteHumnomeTp ¢ conpoTmeneHnem R=100 OM noaknodeH K McTo4Huky Toka, 9C § koToporo pasHa 150 B n
BHyTpeHHee conpoTtmeneHne r=50 OmM. Onpenenntb NokasaHune BonbTMeTpa ¢ conpoTusneHnem Re=500 Owm,
COEAMHEHHOrO MPOBOLHUKOM C OLHOW N3 KNEMM MOTEHLMOMETPA U NOLBUXHBIM KOHTAKTOM C CEPEANHO 0BMOTKM
noteHunomeTpa. Kakosa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe To4KaMmn NoTeHumomeTpa npu oTKIoYEHHOM
BONbTMETpE?

3apava 5. o ToHKoMy NpoBoasueMy Konbly paguycom R=10 cm TedeT Tok 1=80 A. Haitu MarHuTHyto nHaoykumio B B
Toyke A, paBHOyLaNeHHOW OT BCEX TOYEK KOonbLa Ha pacctosiHue r=20 cM.

3apnaya 6. Ha ToncTyio CTEKNAHHYIO MNACTUHKY, MOKPBITYO O4EHb TOHKOW NAIEHKON, NokasaTenb NpenoMneHns n2
BellecTBa KOTOpon paeeH 1,4, nagaet HoOpManbHO NapanfienbHblil My4oK MOHOXpoMaTuyeckoro ceeta (A=0,6 MkM).
OTpaxeHHblil CBET MakcuManbHO ocnabneH BcnencTeme uHTepdepeHumnm. Onpenenuts TONWMHY d NAEHKU.

3apava 7. Ha wenb wnpnHon a=0,1 MM HOpManbHO NagaeT napannenbHbli Ny4oK CBETa OT MOHOXPOMATUYECKOro
nctoyHuka (A=0,6 mkm). Onpenenntb WHUPKHY | LEHTPaNbHOrO MakcuMyma B ANOPakLUMOHHON KapTUHE, NPOeLMpyeMoit ¢
MOMOLLUbIO NINH3bI, HAX0AsWeNCa HeNoCPeACTBEHHO 32 Wenblo, Ha 9KpaH, OTCTOSIWMIA OT IMH3bl HA PaccTosHUn L=1 Mm.
3apgadya 8. CteneHb nonspusaummn P yactuyiHo-nonsaprnsosaHHOro ceeta pasHa 0,5. Bo ckonbko pas otnm4yaetcs
MakcuMasnbHas MHTEHCMBHOCTb CBETA, MPOMNYyCKaeMOoro Yepes aHannsartop, 0T MUHUMaNnbHON?

3apava 9. C noBepxHOCTM caxu nnowanbto S=2 cm2 npu temnepatype T=400 K 3a Bpems t=5 M1H nanyyaetcs sHeprus
W=83 [Ix. Onpenenntb KO3(OPNLNEHT TEMNOBOIO U3NYYEHNS € CaXMN.

3apgaya 10. [1Ba UCTOYHUKA M3NY4atOT CBET C ANUHON BOAHBLI 375HM 1 750 HM. HaliTh OTHOWEHWE MMNYNbCOB (DOTOHOB,
N3ny4aeMbIX NEPBbLIM N BTOPbIM NCTOYHNKOM.

2. NabopartopHbie paboTbl

Tembl 7,9

NabopatopHas paboTa 1. iayyeHue sBneHns nHtepdepeHLmn.

NabopatopHas paboTta 2. N3yyeHne andopakuum ceeta.

NabopatopHas paboTa 3. Miay4eHne 3aKOHOB TEMNOBOro N3My4eHMsI.

NabopatopHas paboTta 4. N3ydeHune saBneHns dpoTtoadpdekTa.

NabopatopHas pabota 5. OnTnyeckas aHM30TPONMUS NOL BAMSHUEM BHEWHWX BO3LEACTBUIA

NabopatopHas paboTa 6. SkcnepuMeHTanbHoe NoATBEPXAEHUe nocTynaTos bopa.

OnbiT ®paHka n Nepua

NabopatopHas paboTa 7. CnekTp aTtomMa BoAopoaa.

NabopatopHas paboTa 8. O3HakoMneHne ¢ paboToii ra3oBoro nasepa.

NabopaTopHas paboTa 9. 13aMepeHne ckopoCcTu CBETA C NMOMOLLLIO NAa3EPHONO CEHCOPA ABUXEHUS.

NabopatopHas pabota 10. O3HakoMneHme ¢ paboTol ra3oBoro nasepa.

3. MucbmeHHOe pomallHee 3apaHve

Tembl 7, 8,9, 10

MNpumep 3apnaHns.

1. Ha HemMarHuTHbI Kapkac coneHonaa cevyeHnem S B 0MH cnoi HamoTaHbl N BUTKOB NpoBonoku. nnHa coneHonpa
pasHa £. Hantu nHoyktmsHocTb L (B MITH) aToro coneHompa.

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

3. Mo coneHomay ¢ yncnom sutkoB N TeyeT Tok |. MarHWTHbI NOTOK Yepes3 nonepeyHoe ceveHre coneHonaa paseH .
Hawntu nHgyktneHocTb L (B MKITH) aTOro coneHounpa.

4. Cuna Toka B KaTywWwke NHOYKTUBHOCTM L paBHOMepHO yBenu-4nsaetcs Ha Al 3a Bpems At. Halitn cpenHee 3HaveHne
3.40.c. camomHaykumm Es(s MB).

5. B anekTpuyeckon uenu ¢ MHOYKTUBHOCTLIO L cuna Toka name-HsaeTcsa no 3akoHy |= 5t (A). Haintu 3.4.c. camMomHayKumm
Es (8 B).

6. MNpwn BbIKNOYEHUN Lienn, coaepxallein conpotusneHre R, cuna Toka ymeHblwaeTcs cornacHo rpadomky. Haitm
WHOYKTUBHOCTb Lenu L (B [H).

7. B nnockom Bo3aywHOM (€ = 1) KOHAEHCATOPE C NNOWaAbio KaxX 40N NNacTUHbl S MHOYKUNA

8. B nnockom Bo3aylwHOM (€=1) KOHAEHCATOPE 3NEKTPUYECKOE CMELLEHNE MEHSETCS NO 3akoHy D=a?t . Haitn nnoTHOCTb
TOKa cMeleHns jcmell. (B A/M2).

9. ConeHownp ¢ nnowanbio nonepevHoro ceveHms S umeet N BUTKOB NPOBOMIOKN. VIHOYKLIMS MarHUTHOMO NONst BHYTPW
coneHomga npu cune Toka | pasHa B. Haintn nHayktusHocTtb L (B MITH) 3TOro coneHomaa.

10. ConeHoung nHOyKTMBHOCTbLIO L cogepxmT N BUTKOB MPOBO-NOKWU. HalTh MarHuTHbIN NOTOK Yepes nonepedvHoe
ceyeHue coneHonpa @ (B MkB6) npw 3apaHHoi cune Toka .
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Ok3ameH

Bonpochbl K sk3ameHy:

1. PacnpocTtpaHeHue ceeTa 4yepes rpaHuuy OByx cpeg.

2.NHTepdepeHums caeTa.

3. KorepeHTHOCTb 1 MOHOXPOMAaTU4YHOCTb.

4. YcnoBre NHTePgEPEHLNOHHONO MakCMMyMa 1 MUHUMyMa.

5.NHTepdepeHums ceeTa. PacyeT HTepdepeHUNOHHON KapTUHbI OT OBYX NCTOYHUKOB.
6.HTepdepeHLms cBeTa B TOHKMX MAEHKAX.

7. Ondppakuusa ceeta. MpuHumn lMNonreHca-®peHens.

8. Metog 30H ®PpeHens.

9.dundppakuus @peHens Ha KPyrioM OTBEPCTUN.

10.Oundbpakums dpeHens Ha Kpyriom ucke..

11. Ondppakums dpayHrodepa Ha AMPPakLMOHHON peLeTke.

12. dndppakumsa Ha npocTpaHCTBEHHOM pelleTke. dopmyna Bynbdha- bparra
13.0ucnepcus ceeta. dNeKTPoHHAs Teopus gucnepcumn ceeta.

14. MNonspwsauns ceeTa.

15.CteneHb nonspmsauuu.

16. 3akoH Mantoca.

17.0BoiHoe nyyenpenomneHue. VIckyCcTBeHHas ontuyeckasi aHn3oTponums.

18. Tennosoe m3ny4yeHve n ero xapaktepmctukn. 3akoH Kupxroda.

19.3akoH CtedraHa-bonbumMaHa. 3akoH cMelleHns BuHa.

20.I'mnotesa lNMnaHka. ®opmyna MNnaHka.

21.PoToadhhekT.3akoHbI oTOaddEKTA.

22.YpaBHeHWe DiHWTeHa ons BHeWHero ooToadodoekTa.

23. OnbITol Jlebenesa. JasneHune ceeTa.

24 .BonHoBoe 06bsICHEHUE OABNEHUS CBETA.

25.KBaHTOBOE 00BbSACHEHME NABNEHUS CBETA.

26. 9cbgoekT KomnToHa.

27.KopnyckynspHo-BONMHOBOM Ayann3m CBONCTB BewecTea. Popmyna ne bpownns.
28.CooTHoweHne HeonpeneneHHocTen. Cneactsms U3 COOTHOLWEHWIA HEONPeaeNeHHOCTEN.
29.BonHoBas oyHKLMS N ee CTaTUCTUYECKMIA CMbICH.

30.06uiee ypaBHeHue LWpeauHrepa. YpaBHeHne LWpeanHrepa ons ctauMoHapHbIX COCTOSIHUIA.
31. MprHUMA NPUYNHHOCTM B KBAHTOBO MEXaHWKe.

32.CeobopnHas vacTmua.

33.YacTtuua B 04HOMEPHON NPSIMOYronbHOM " NOTeHUManbHon same'".

34.MpoxoxaeHne YacTuubl CKBO3b NoTeHUManbHbll 6apbep. TYHHENbHbIR 300geKT.
35.KBaHTOBbIV raPMOHWUYECKMIA OCLMANSATOP.

36. MoMeHT nmnynbca B KBaHTOBOW MexaHuKe

37.Atom Bogopogna. KeaHToBble Yncna.

38.0nbiT WTepHa u MNepnaxa. CnvH anekTpoHa. CNMHOBOE KBAHTOBOE YUCHIO.

39.MprHUMN HEPa3NNYMMOCTIN TOXOECTBEHHbBIX HYaCTMWL,.

40.MpwuHumn Maynu. PacnpeneneHve aneKTPOHOB B aTOME MO COCTOSAHUSIM.

41.CnekTpbl aTOMOB 1 Mofekyn. KombuHaUMOHHOEe paccesiHe ceeTa.

42.BblHyxaeHHoe nanydenue. MpuHumn getanbHoro pasHosecus. ®opmyna NnaHka
43.JTazepbl

44.9neMeHTbl KBAHTOBOW CTATUCTUKM.

45. PacnpeneneHune aneKTPOHOB NMPOBOAMMOCTY B META/NE MO SHEPrusiM npu abcontoTHOM Hyne. dHeprust depmu.
BnusaHne TemnepaTypbl Ha pacnpegeneHne sneKTpoHOB NPOBOANMOCTY B METaNNe Mo SHEPrusM.
46. Teopus TennoemkocTen ditHwTerHa, Oebas.

47. DHepreTumyeckue 30HbI B Kpuctannax. PacnpeneneHme anekTpoHOB MO 3HEpPreTnyeckM 3oHam. BaneHTHas 3oHa n
30Ha NpoBoAMMOCTW. MeTannbl, AU3NEKTPMKU 1 NONYNPOBOLHMKM.

48. MonynpoBoaHmk.Cob6CTBEHHAS U NPYMECHast MPOBOAUMOCTbL MOJYNPOBOLHUKOB.

49. PaboTa Bbixona. KoHTakTHas pasHoCTb NOTEHLMANOB.

50. KOHTaKkT 3n1eKTPOHHOr0 1 AbIPOYHOrO NOMYNPOBOAHNKOB (P-N NEpexon) 1 ero BoMbT - aMnepHas xapakTepmucTuka.
51. OcHOBHble CBOWCTBA 1 CTPOEHNE 4pa.

52. DHeprus cBa3un saep.

53. SloepHble cunbl.

54. PagnoaktmBHOCTb. Buapl pagnoakTMBHOro Uany4eHms.

55.YpoBeHb aneMeHTapHbIX YacTuL.

56. dyHOaMeHTanbHbIE B3aMMOOERCTBUS.
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6.4 MeTtoouyeckue matepuansbl, onpepensitollue npowuenypbl oLeHMBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yloLLLuX 3Tanbl oopMMpoBaHMA KOMMNEeTeHL,UI

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

Ins sauéra:

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

Insa ak3ameHa:

86 6annos un 6onee - "oTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

PHEORM,

dopma Mpouenypa oueHUBaHUS 3HAaHUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Artan | Konnyectso
KOHTpOnNs LesTeNbHOCTU, XapaKTepu3yoLLMx atarnbl opMUpPOBaHNSA KOMMNETEeHLUN 6annos
Cemectp 3
TeKyLUN KOHTPONb
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yackl ayantopHoit paboTbl. Obyyatowmecs
pabota nonyyaroT 3afaHns Onsi NpoBEepKU YCBOEHUS NpoiiaeHHoro Mmatepuana. Pabota 1 5
BbINO/HAETCSA B MMCbMEHHOM BUAe 1 coaértca npenogasarento. OueHnsatoTcs
BnafeHve matepuanom no teme paboTbl, aHaNUTUYeCkme cnocobHOCTH, BnaaeHme
MEeToaaMU, YMEHUS U HaBblk1, He0OX0OMMbIe A/15 BbINOMHEHNS 3a0aHWUiA.
NabopartopHble (B ayantopun, oCHaWEHHON COOTBETCTBYIOWMM 060pyaoBaHMEM, oByyatowmecs
paboTbl NpPOBOASAT y4ebHbIE 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM 2 40
NPakTUKO-OPUEHTUPOBAHHbBIX TexHONornin. OLueHnBaloTCSa 3HaHNe matepuana u
YMEHWNE NPUMEHSTb ero Ha NpakTuKe, YMEHNs 1 HaBblKK Mo paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.
MucbmeHHoe  |OByvarowmecs nonyyatoT 3a4aHne No OCBELEHMIO onpeaenéHHbIX TEoPEeTUIECKNX
nomaiHee BOMPOCOB Wn peleHnio 3aaady. Pabota BeIMonHAETCS NMMCbMEHHO AoMa U 3 5
3ajaHue cnaétcs npenogasatento. OLeHMBAOTCS BNaAeHWe Mateprasnom no Teme
paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNafeHe MeToAamMm, YMEHNs 1 HaBblKu,
HeO6XO,EI,I/IMbIe Ansa BbINOJIHEHNA 3ap,aH|/||7|.
3auert 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLUMIINHBI. 50
Ob6yuatowmiica nony4aeT Bonpoc (Bonpockl) nnbo 3anaHue (3afaHuns) n Bpemst Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHMe matepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHWS, HAaBbIK/ 1 YMEHMWS MpU aHanuse
NPOBNEMHBIX CUTYaLMIA N PELLEHNN NPAKTUYECKNX 3aAaHWA.
CemecTp 4
TekyLLUA KOHTPONb
KoHTponbHas [KoHTponbHas pabota NpoBOAWNTCS B Yackl ayaMTopHOi paboTbl. Obyvatowmecs
pabota nonyyarT 3aLaHus Ans NpoBEpPKU YCBOEHUS NPoiaeHHOro Matepumana. Pabota 1 5
BbINOMHAETCS B MUCbMEHHOM Buae 1 coaétcs npenogaeartento. OueHnBarTcs
BnafeHvne matepuanom no teme paboTbl, aHaNUTUYECKMe CnocobHOCTH, BnaaeHme
MeToaMu, yMEeHMWsl N HaBblKu, Heo6XoauMble AN BbINOMHEHWS! 3aAaHWiA.
NabopatopHble (B ayantopun, ocHaWEHHON COOTBETCTBYIOWMM 060pyaoBaHMEM, 0Byyatowmecs
paboTbl NpPoBOAST y4ebHbIE 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM 2 40
NPakTUKO-OPUEHTUPOBAHHBIX TexHonorui. OLeHnBatoTCS 3HaHWe matepuana u
YMEHUE NPUMEHSITb ero Ha NpakTMKe, YMEeHNs 1 HaBblku No paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.
MucbMeHHoe  [Obyyarolwmecs nonyyatoT 3a4aHUE MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomailuHee BOMPOCOB WKW pelleHmnio 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 3 5
3alaHue cnaércs npenogasatento. OueHMBalOTCS BNageHWe Matepranom no Teme
paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNafeHNEe METOAAMMN, YMEHNS 1 HaBbIKW,
HeobXxoauMble A4N15 BbINOMHEHWS! 3aAaHNIA.
SAEKTPOHHBH
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
OkK3ameH OK3aMeH HaueneH Ha KOMMAEKCHYIO NPOBEPKY OCBOEHMS OUCLMMIVHBI. OK3aMeH 50

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

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

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoyeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NPaBunamu nonb3oBaHus HayyHolr 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHun GubnnoTeYHbIin
ooHA, AOomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnsapa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNANHBI (MOSYNSs),
HaxoauTcs B MpunoxeHnu 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)

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

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

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

"HALUMOHAJBbHASA NNATPOPMA OTKPbITOIrO OBPA30OBAHUA" - https://npoed.ru
HaunoHanbHbii OTkpbIThIl YHUBepeutet "MHTYUT" - hitps://intuit.ru/

MopTan "CoBpemMeHHast uudpposas obpasosartensHas cpena B PO" - hitps://online.edu.ru/

9. MeToguueckue ykasaHusl oisi 06y4yaloLLMXCS MO OCBOEHMUIO OUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckue peKoMeHoaumm

nexuum BecTn koHcnekTnpoBaHue y4ebHoro Matepuana. Obpalartb BHUMAHUE Ha TEPMIUHbI, (DOPMYNMPOBKMU,
packpbiBaolme CoaepXaHne TEX NN VHbIX SBIEHWNIA N MPOLECCOB, HAay4YHbIE BbIBOAbI 1
npakTuyeckme pekoMeHgaumu. XenatenbHO 0CTaBMTb B paboymx KOHCMEKTax Mossl, Ha KOTOPbIX
Jenartb MOMETKN N3 PEKOMEHLOBAHHON NNTepaTypbl, LONOMNHSAKWME MaTeEPUan NPOCYWaHHOM
nleKumm, a Takxe nogdepkrsaLme ocobyio BaXXHOCTb TEX UM NHBIX TEOPETUYECKMX MONOXEHWIA.
3apaBartb NpenofaBaTesto YTOYHSAOWME BONPOCHI C LIE/bIO Pa3peLleHns HEACHBIX MOMEHTOB.
Bo3MOXHO npoBefeHne NEKUMOHHbIX 3aHATWIA C NPUMEHEHNEM ANCTAHUMOHHbLIX TEXHOMOT NI B
obyyeHun. B cnyyae npumeHeHns B 06pasoBatenbHOM NpoLecce ANCTAaHUMOHHbIX 0Bpa3oBaTenbHbIX
TEXHONOrni 0By4aloLMecs: N3y4aloT TEOPETUHECKU NEKLIMOHHbIA MaTepran Ha Crneayrowmnx
nnaTgoopmax u pecypcax:

- B KomaHae "Microsoft Teams";

- B BupTtyanbHoii ayautopun.
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Bup pabot MeTtoaunyeckue pekomeHaauum

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

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

3. AKTUBHOCTb CTyAEHTOB MoowpsieTcs npenonasarensm bannamu.

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

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

NpPOBeaeHNN 3aHATUIA.

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

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

TexHonoruii obyyatolmecs BbIMOMHAOT 3a4aHNs NPaKTUYECKNX 3aHSTUIA Ha cneayrowmx nnaTtgpopmax

n pecypcax:

- B komaHae "Microsoft Teams";

- B BupTyanbHown ayautopun.

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

Bbiwe (4.2) cnucka.

2. Mepep BbiNonHeHneM nabopaTtopHol paboTbl CTyAEHTbI AOMXKHbI U3Y4NTb METOLNYECKME YKA3AHWS

K nony4eHHbIM nabopaTopHbIM paboTam LSt FPaMOTHOIO WX BbINONHEHUS

3. HenocpenctBeHHO nepen BoiNofHeHEM nabopaTopHoi paboTbl CTYAEHTbHI NIPOXOAST ONPOC MO

BbISICHEHMIO CTEMNEHU X NOArOTOBNEHHOCTM K BbIMONHEHUIO NabopaTopHoi paboThl ¢ MOCNEDYOWMM

LLOMYCKOM.

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

npeLcTaBneHHyo nabopatopHyto paboTy 1 nokasaTtb NPernoaaBaTtento NofyyeHHble

3KCNepVMEHTaNbHbIE faHHbIE.

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

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

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

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

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

cnyyae NpUMeHeHNs B 06pas3oBaTeNbHOM NPOLECCe ANCTAHUMOHHBIX 06pasoBaTenbHbIX TEXHONOM I

0byyatolwmecs BbINONHAIOT 3a4aHNs Ha CnefyowWwmx niaTgopMax u pecypcax:

- B kKoMaHge "Microsoft Teams";

- B BupTyanoHoit ayautopumu.

camocTtosi- | HaunHaTb Hapo ¢ n3y4YeHns pekoMeHO0BaHHON nuTepatypbl. He06X0AMMO MOMHUTL, YTO HA NEKLUK
TenbHas 0b6bI4HO paccMaTprBaeTCsl He BECb MaTepuan, a ToNnbko ero YacTtb. OcTanbHas ero 4actb
pabota BOCMOJIHAETCS B MPOLIEcce caMocTosiTeNbHON paboThl. B cBsS3n ¢ aTuM paboTa ¢ pekoOMeHL0BaHHOA
nutepaTtypoit obsizatenbHa. Ocoboe BHMMaHWE Npu 3ToM HeobxoanMo obpaTuTb Ha codepXaHune
OCHOBHbIX MOMOXEHWI 1 BbIBOLOB, 06 SICHEHNE SIBNEHUIA 1 (haKTOB, YSICHEHME NPaKTUYECKOro
NMPWNOXEHUsI paccMaTprBaeMblx TEOPETUYECKMX BONPOCcoB. B npouecce aToii paboTbl CTyAEHT
LOMKEH CTPEMMUTBCS NMOHSATH U 3aNOMHUTL OCHOBHLIE MONOXEHUS paccMaTpuBaeMoro Matepuana,
NpUMepbl, MOSICHSIIOWME ero, a TakxXe pa3obpaTtbCs B UNNIOCTPATUBHOM Matepuane.
B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM Npouecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr it
obyyatowmecs 3y4aroT TEOPETMYECKUA NEKLIMOHHbIN MaTepyan Ha cnenylowmx nnatgpopmax u
pecypcax:
- B KomaHoe "Microsoft Teams";
- B BuptyansHoii ayautopum.
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

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 NepevyHEM BOMPOCOB A/15 3a4eTa.

2. BHMMaTenbHO nNpo4YmTaTth U OCMBICNINTL PEKOMEHAOBAHHYO NUTEPATYpPyY, KOHCNEKT Nekumii. BelyunTb
BCE oM3MYeckne oopMysbl MO NPONLEHHBIM TEMaM.

3. 3ayet no cmasrke NPOXOANT B MUCbMEHHO COOPME 1 OONXKEH comepXaTb:

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

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

4. PeweHune 3aa4y cHavana cnemyet ocylwecTBuUTb B 0bwem Buae (B 6yKBEHHbIX 0603HaYEHUSIX),
MONy4YNTb pacyeTHyo hOpMyNy 1 3aTEM MPOMI3BECTM YMCNEHHDbIV pacyeT B eanHunuax CU.

5. BoaMoxHa caya 3a4eTa no Tectam ¢ NpUMEHEHMEM AUCTAHLMOHHBIX TEXHOMOM Wil B 06y4eHun B
komaHoe "Microsoft Teams".
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

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

- 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 cooteeTcTBMU ¢ TpeboBaHnsamMm @I OC BO n yyebHbiM nnaHom no Hanpasnenuto 23.03.03

"9kcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MAWWH U KOMMAEKCOB" 1 MPOdUo NOAroToBkM "ABTOMOONAN U
ABTOMOOUNBLHOE X03AACTBO".
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".
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3. CaBenbes W. B. Kypc obweli counanku : yiebHoe nocobue : B 3 Tomax / V. B. Caeenbes. - 13-e uag., ctep. -
CaHkT-lMeTepbypr : NaHb, [6. r.]. - Tom 3 : KBaHTOBas ontuka. ATomHas counsnka. dusmka teepaoro tena. dnsmka
aATOMHOro a4pa 1 anemMeHTapHbIx Yactumy - 2019. - 320 c. - ISBN 978-5-8114-4598-1.- URL:
https://e.lanbook.com/book/123463 (nata obpatweHusi: 30.07.2020). - TEKCT : 3NEKTPOHHbIA

4. Bpybnesckas I". B. ®usuka. Mpaktukym : yuebHoe nocobue / . B. Bpybnesckas, U. A. IToHuapeHko, A. B.
MnbtowoHok. - MuHck : HoBoe 3HaHue; Mocksa : UH®PA-M, 2012. - 286 c.: un. - (Beicwee obpasosaHue). - ISBN
978-985-475-487-1 (Hosoe 3HaHue); ISBN 978-5-16-005340-0 (MHDPA-M). - URL:
https://znanium.com/catalog/product/252334 (nata obpatweHusi: 30.07.2020). - TEKCT : 3NEKTPOHHbI

5. Tpodoumosa T. N. Kypc cpmamku: y4ebHoe nocobure Onst MHXeHepHo-TeXHUYECKMX crieumnansHocTe Bysos / T. .
Tpodpumosa. - 10-e nsna., nepepab. un gon. - EkatepmHbypr : ATI1, 2016. - 560 c. : un. - (Boicwee npodp. obpazosaHue). -
Pek. MO. - B nep. - ISBN 5-7695-1870-5 - TekcT : HENOCPEeACTBEHHBIN. (35 3K3.)

JononHutenbHasa nuTteparypa:

1. BagouH [. B. dunauka : y4ebHoe nocobue : [B 2 yactax] / O. b. BaguH. - 2-e usgn., pon. - Kasaxb : N3n-80 MOuH PT,
2010. - 4. 1. - 316 c. : un. - Mpwun.: ¢. 300-307. - Pek. MO. - B nep. - bubnuorp.: ¢c. 300 .-Mpenm. ykas.: c. 308-315. - ISBN
978-5-4233-0033-5. - TekCT : HenocpeacTBEHHbIN. (96 3K3.)

2. BacouH 0. B. dusmka: yiebHoe nocobue : [B 2 yactsix] / O. b. BacgouH. - 2-e usga., gon. - KasaHb : M3a-so MOuH PT,
2011.-4.2 .-460 c. : un. - Mpun.: c. 432-444. - Pek. MO. - B nep. - bubnuorp.: c. 432. - Mpenm. ykas.: c. 445-459. - ISBN
978-5-4233-0032-6. - TekcT : HenocpencTeeHHbIA. (100 ak3.)

3. Opabosuy K. H. ®dusuka. MNpaktnyeckuii Kypc Lns NOCTYNamoWUxX B yHUBEPCUTETHI : yuebHoe nocobue / K. H.
Lpabosny, B. A. Makapos, C. C. YecHokoB. - Mocksa : PUSMAT/INT, 2010. - 544 c. - ISBN 978-5-9221-0652-8.- URL.:
https://e.lanbook.com/book/2140 (nata obpaleHuns: 30.07.2020). - TekCT : SNEKTPOHHbIA

4. dusuka : yiebHoe nocobue / A.B. NnbtowoHok, M. B. Actaxos, V. A. MoHuapeHko, H. C. NeweHtok [1 ap.]. - MUHCK :
HoBoe 3HaHue ; Mockea : IHDPA-M, 2013. - 600 c. - (Bbicwee obpasoBaHue). - ISBN 978-985-475-548-9 (Hosoe
3HaHue) ; ISBN 978-5-16-006556-4 (MIHDPA-M). - URL: https://znanium.com/catalog/product/397226 (nata obpalieHus:
30.07.2020). - TeKCT : 3NeKTPOHHbIN.

5. KanH K. B. Kypc obuweit domaunku: yuebHoe nocobue / K. b. KaHH. - Mockea : KYPC: HALL MIH®PA-M, 2018. - 360 c. -
ISBN 978-5-905554-47-6. - URL: https://znanium.com/catalog/product/956758 (nara obpawenus: 30.07.2020). - TekcT :
3NIEKTPOHHBbIM.
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.65.08 ®usuka

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

Hanpasnenue nogrotosku: 23.03.03 - SkcnnyaTaums TpaHCNOPTHO-TEXHONOIMYECKUX MAWWH 1 KOMONEKCOB
Mpogounb noarotToBkn: ABTOMOGMIN 1 aBTOMOBUIBHOE XO3ANCTBO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0byyeHus: 3a04Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2020

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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