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Mporpamma aucumnnmHbl "®nsmka”; 15.03.06 "MexatpoHrka u poboToTEXHMKA".

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 aucumnnmHbl "®nsmka”; 15.03.06 "MexatpoHrka u poboToTEXHMKA".

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
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OriK-1 CrnocobHOCTbO NPenCcTaBnsTh aiekBaTHY0 COBPEMEHHOMY YPOBHIO 3HAHWIA HAY4YHYO

KapTVHY Mypa Ha OCHOBE 3HaHWNS OCHOBHbIX MOMIOXEHWA, 3aKOHOB U METOL0B
€CTEeCTBEHHbIX HAayK N MateMaTtuku

OrK-2 BnafLeHueM ou3nko-maTeMaTuiyeckmm annaparom, HeobXo4MMbIM LSt ONMcaHns
MeXaTpPOHHbIX 1 POBOTOTEXHUYECKUX CUCTEM

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

-OCHOBHbIE MOHATUS, 3aKOHbI 1 MOLENU MEXAHUKM, SNEKTPUYECTBA U MarHeTu3ma, konebaHuii 1 BONH, KBaHTOBOM
hU3NKK, CTATUCTUYECKOI COU3UKM 1 TEPMOAVHAMUKN;

JonxeH ymeTtb:

-ncnosib30BaTb OCHOBHbIE NPUEMbI 06pa6OTKI/I 3KCNepuMeHTallbHbIX OaHHbIX; pewaTb TUnoBble 3a4a41 No OCHOBHbIM
pasnenam ounanku, NCNob3ya MeTodbl MaTtemMaTnyeckoro aHannsa,

JlonxeH Bnanetb:

-MeTo4aMu SKCNePUMEHTaNbHOIo UCCNefoBaHns B oU3rke (MnaHnpoBaHue, noctaHoBka u obpabotka
3KCMNepuMeHTa);

LonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

-NPUMEHSATb Pe3yNbTaTbl OCBOEHUS OAUCLMIMIMHBI B TPOCECCUMOHANBHON NESTENbHOCTU.
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Mporpamma aucumnnmHbl "®nsmka”; 15.03.06 "MexatpoHrka u poboToTEXHMKA".

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.8 ducumnnnHbl (Mogynn)" OCHOBHOM NpoddecCuoHanbHom
obpasoBatenbHoli nporpammel 15.03.06 "MexaTpoHuka n pobotoTexHuka (KoMnbloTepHble TEXHONOrMN B MEXaTPOHMKE U
poboToTexHuke)" n oTHocuTcs K 6a30Boi (06WenpodeccnoHanbHol) YacTu.

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

3. O6bem aucuunanHbI (MOAyNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKoCcTb ANCLUMNMHBI cocTaBnsieT 16 3a4eTHbix(ble) eanHuL(bl) Ha 576 yaca(os).

KoHTakTHasi paboTa - 216 4aca(oB), B TOM Y1cne nekumm - 72 yaca(oB), NpakTU4eckne 3aHaTms - 72 yaca(os),
nabopaTtopHble paboTbl - 72 Yaca(oB), KOHTPONb caMocTosiTENbHOM paboThl - 0 Yaca(os).

CamocrTositenbHasi pabota - 324 yaca(os).
KoHTponb (3a4é€T / ak3aMeH) - 36 yaca(os).

dopmMa MPOMEXYTOYHOr0 KOHTPOAS AUCLUMNANHDI: OTCYTCTBYET B 1 CEMECTPE; 3a4eT BO 2 CEMECTPE; 3K3aMeH B 3
ceMecTpe.

4. CopepxaHue AUCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3agenam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4yeCcKUi nnaH KOHTaKTHON U CaMOCTOATENbHOM paboThbl NO AuCLUNIUHE (MOAYIIO)

Bupabl n yachbl
KOHTaKTHOW paboTbl,
Paspensl pucumniuHbl / WX TPyNOEMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. duanyeckne oCHOBbI
1. MeXaHKM 1 6 6 6 25
Tema 2. MexaHnyeckme konebaHus u
2. BOMHBL. 1 4 4 4 20
Tema 3. OCHOBbI MONEKYNSIPHOW
3. DUIMK. 1 4 4 4 20
4. [Tema 4. OCHOBbI TEPMOANHAMMKM. 1 4 4 4 25
5. [Tema 5. SnekTpocTartuka. 2 4 4 4 20
6. TTglzaa 6. MOCTOSHHbIN 3NEKTPUYECKUi 5 6 6 6 o5
7. |Tema 7. OnekTpoanHammka. 2 4 4 4 20
Tema 8. MarHuTHble cBoMCTBa
8. g 2 4 4 4 25
Tema 9. OnekTpoMarHuTHble
9. KonebaHns 1 BOMHbI. 8 2 2 2 10
Tema 10. SnemMeHTbl reoMeTprnyeCcKoit
10.|1 3NEeKTPOHHOM ONTUKMN. 3 2 2 2 10
11.[Tema 11. BonHoBas onTtumka. 3 6 6 10 20
12.|Tema 12. KBaHToBas ontumka. 3 6 6 6 20
Tema 13. OnemMeHTbl KBAHTOBOM
13. MEXZHUKU. 3 6 6 6 20
Tema 14. SneMeHTbl OU3NKK
14. TBEPLOro Tena. 3 6 6 6 30
15.|Tema 15. Agpo atoma. 3 4 4 4 14
Tema 16. du3nkKa anemMeHTapHbIX
16. yacTL, 3 4 4 0 20
Utoro 72 72 72 324

4.2 CopepXxaHue gucLUnnnHbl (Moayns)
Tema 1. Pusnyeckme 0CHOBbI MEXAHUKM
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Mporpamma aucumnnmHbl "®nsmka”; 15.03.06 "MexatpoHrka u poboToTEXHMKA".

OCHOBbI KNHEMATUKK

KrnHemaTvka noctynatenbHoro gBuXeHns (MatepuanbHas To4ka, CMCTEMA OTCHETA, TPAEKTOPMS OBMXEHNS, CKOPOCTb,
nepeMeLleHne; TaHreHunanbHoe, HopManbHOE 1 NONHOEe yckopeHns). KnHematuka spawarenbHOro OBuxeHms (yrnosas
CKOPOCTb, YrNOBOE YCKOPEHUE, CBA3b MEXY YriOBOW U NMMHENHOI CKOPOCTAMM, PaBHOMEPEMEHHOE BpALLEHNE
maTtepuanbHOW TOYKMN).

OCHOBbI AMHaAMUKN

| 3akoH HbloTOHA, MHepumanbHas cuctema otcyéta. |l 3akoH HbloToHa, cuna, macca, umnynsc. |1l 3akoH HbloToHa.
LleHTp Macc, cKopoCTb M YCKOPEHME LieHTpa Macc.

3aKoHbI COXpaHeHnda B MeEXaHUKe

MexaHunuyeckas pabota. KoHcepBaTUBHbIE CWIlbl, MOTEHUMANbHAs aHeprus Tena. CBsS3b MEXIY CUMN0I 1 NoTeHUManbHOM
aHeprueli. OQHOPOOHOCTL BPeMeHW. 3aKOH COXPaHeHNs MOMHOM MexaHn4Yeckol aHeprun. OaHOPOLHOCTb
NpocTpaHcTBa. 3aKOH COXPaHEHWsl MMMY/bca MEXaHN4YEeCKOW CUCTEMBI.

MexaHvka TBEpOoro Tena

MomeHT cunbl. MoMeHT nmnynbca. KuHetudeckas sHeprus spaleHns. MomeHT nHepunn. Teopema LTenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKW BpalaTenbHOro ABUXEHNS TBEPAOro Tena. MI3oTponHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeHnst MOMeHTa UMnynbca.

PensiTuBnctckas MmexaHuka

2 noctynata CTO. MpeobpasoBaHne JTopeHua 1 CNeacTBns U3 HEro: 3aMeieHne BPeMeHU, CoKpaweHne 4IMHbl. 3akoH
cnoxerus ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa saHeprum B CTO.

Tema 2. MexaHndyeckue kone6aHusi U BONHBI.

MexaHunuyeckne konebaHus

CBob0oaHbIE rapMOHMYECKME HE3aTyxatowme konebaHns. duddpepeHumanbHoe ypaBHeHUE. pelweHne. MaTtematnyeckui,
NPYXWHHBIA MasTHUKW. Praunyeckmnii MasgTHK. OCHOBHbIE XapakTepUCTUKK (NepuoL, 4actoTta, aMninTyna, sHeprus).
CnoxeHwne rapmoHuyecknx konebaHuin. CeoboaHble 3aTyxatowme konebaHus. BeiHyxaeHHbIe konebaHus. Pe3oHaHc.

MexaHuyeckne BONHbI
XapakTepucTukmn mexaHmyeckux BonH. BonHosoe ypasHeHwne. [noTHOCTb 3Hepruu. MNOTHOCTb NOTOKA SHEPrUN.

Tema 3. OCHOBbI MONIEKY/ISIPHON (PU3UKM.
MonekynsipHo-kuHeTnyeckas teopust (MKT) naeansHoro rasa

OcHosHble nonoxeHns MKT. OcHosHoe ypaBHeHne MKT naeanbHoro rasa. YpaBHeHNe COCTOSAHNSA naeanbHOro rasa.
®dusnyecknii cMbicn Temneparypsbl. ABneHus nepeHoca. CpenHsas onnHa ceBoboaHOro npobera Monekyn.

®dyHkuumn pacnpenenedna Makcsenna n bonbumaHa

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

Tema 4. OCHOBbI TEPMOAVHAMUKM.

OcHoBbI TEPMOANHAMUKM

MepBoe Hayano TepMoanHammku. Pabota rasza. TennoémkocTb raza. CteneHu csoboabl Monekyn. AgnabaTmnieckuii
npouecc. MonutponHeili npouecc. Kpyrosoii npouecc (umkn). HeobpaTtumble npotecchl. HTponus. |l Havano
TepMOAMHaMuKK. TennoBble ABMraTenm n xonoaunbHele MawmnHel. Linkn KapHo n ero KNI ong noeansHoro rasa.
Tema 5. dnekTpocTaruka.

OnekTpuyeckoe none B Bakyyme

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

OnekTprnyeckoe none B BEWECTBE

MonsipHble N HenonsipHble ANANEKTPUKN, NX nonsipuaaums. MNMonspusoBaHHocTb. Teopema aycca ans onanekTpuka.
ONeKTPOEMKOCTb. DHEPrUst SNEKTPUYECKOro nonsi.

Tema 6. MOCTOSAAHHBbIN NEKTPUYECKUIN TOK.

MoCTOAHHbBIN 3NEKTPUYECKMNA TOK

Cwnna n nnotHocTb Toka. CTOPOHHUE CWibl. DNEKTPOABMXYLWAS CUna MCTOYHMKA Toka. HanpsxeHune Ha yyacTke 1-2.
3akoHbl OMa anst 0LHOPOLHOMO U HEOAHOPOAHOIO YHacTKOB B MHTErpanbHoOW 1 AudodpepeHumansHol dpopmax. PaboTta u
MOLLHOCTb ToKa. 3akoH [xoyns-NleHua. MNpaeuna Kupxrodpa. SnekTprmyeckue Toku B XNOKOCTSX, ra3ax, B BakyyMe.
Tema 7. dnekTpoanHaMuKa.

MarHuTHoe none B Bakyyme

MHoykuma marduTtHoro nons. Cuna Amnepa. MarHutHbIi MOMeHT. 3akoH Buo-Caeapa-Jlannaca. Lupkynauns sekropa .
Cuna IlopeHua. [1BnxeHue 3apsina B MarHMTHoM nose. MarHutHelli notok. Teopema Maycca. Pabota MarHutTHoro nonsi.
OnekTpomarHutHas nHaykums. MNpasuno JleHua. 3akoH Papages. VIHOyKTMBHOCTb. CaMonHOYKUNS.

OcHogbl Teopumn aneKTpoMarHMTHOro nong.
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Mporpamma aucumnnmHbl "®nsmka”; 15.03.06 "MexatpoHrka u poboToTEXHMKA".

Buxpesoe anekTpuyeckoe none. Tok cMeleHuns. YpaBHeHnsa Makcsenna B MHTerpanbHon u auddepeHumnansHom
chopmax, nx gon3anyecknin CMbICH.

Tema 8. MarHnTHble CBOMCTBA Bell,ecTBa.

MarHuTHoe none B BellecTBe.

MarHnTHble MOMEHTbI 3NIEKTPOHOB 1 aTOMOB. MarHetnkn. na- n napamMmarHeTmn3m. CbeppOMaFHeTI/BM. HamarHn4yeHHOCTb.
HaI'IpH)KeHHOCTb MarHMTHOro nons. Ll,l/lpKyJ'IﬂLl,I/Iﬂ BEKTOpa Hanpsa>XeHHOCTN MarHMTHOro nosis B BeLeCTBe. Ycnosus Ha
rpaHuue pasnena oByx MarHeTukosB. CDeppOMaFHeTI/IKI/I M NX CBOWMCTBA. I"Ipvlpo,ua hbeppomarHeTnsma.

Tema 9. dneKTpoMarHUTHble KonebaHUs u BOJHbI.
OneKkTpoMarHnTHele konebaHmsi

Heszatyxatowume anekTpoMarHmTHble konebaHus. 3atyxatowme konebaHus. BoliHyXaeHHble anekTpuyeckune konebaHums.
Pe3oHaHc ToKa.

OnekTpoMarHMTHbIE BOMHbI

BonHoBoe ypaBHeHne ansg E n H. CkopocTb pacnpocTpaHeHns anekTpoMarHUTHbIX BOSIH. CBOMCTBA 3NEKTPOMarHUTHbIX
BOSH. Wkana anekTpoMarH1THbIX BOJH.

Tema 10. dneMeHTbl reOMeTPUYECKON 1 INEKTPOHHOW ONTUKW.

OneMeHTbl reOMETPUHECKON U 3NEKTPOHHOWN ONTUKM.

OcHOBHble 3aKOHbI ONTUKK. MNonHoe oTpaxeHue. ToHKMe NMH3bI. VI3obpaxeHne npeaMeToB C MOMOLLbIO JIH3bI.
Abeppauuy (norpewHocTr) onTnyecknx cucteM. OCHOBHbIe POTOMETPUYECKMNE BENNYUHBI. DNEMEHTbI 3NIEKTPOHHOM
onTukun. LleHTpuposaHHas ontudeckas cuctema. MNpuHumn MonreHca.

Tema 11. BonHoBas onTuka.

BonHoBas ontuka

NHTepdepeHumns ceeta

KorepeHTHOCTb CBETOBLIX BOMH. YCNOBMS MakcmyMa U MMHMMyMa nHTepagpepeHumn. HTepdpepeHuns ceeta ot
pasnunyHbIX 06 BEKTOB.

Ondppakuns ceeta

MpuHumn MNoireHca-PpeHens. Meton 30H PpeHens. Oundpakuum PpeHens n GpayHrodepa 0T pa3nnyHbIX 06 bEKTOB.
PaccesHue cserta.

MNMonspusauns n aucnepcms ceeta

EcTecTBeHHbIN 1 Nonsipru3oBaHHbIn cBeT. 3akoH Mantoca. 3akoH bptoctepa. [lBoviHoe nydenpenomnenne. ucnepcus
cBeTa. DNeKTPOHHas Teopust ANCNepcun ceeTa.

Tema 12. KBaHTOBasi onTuka.

KeaHTOBast ontuka.

TennoBoe nanyyexune

XapaktepucTukm Tennosoro nany4yeHns. 3akoHbl Knpxroga, CtedpaHa-bonbumana, BuHa. T'wnoTesa MNnaHka. ®opmyna
MnaHka. OnTuyeckas nupomeTpums.

®doToadpdpekT. ddhdekT KomntoHa. [laBneHve ceeTa

3akoHbl BHeWHero gpotoadodoekTa. YpaBHeHue SnHwTernHa ong gporoadodoekTa. NpumeHeHmns potoadpdgoekTa. SdpdpekT
KomntoHa. Macca u umnynec cpotoHa. asneHue ceeTa. OnbiT Jlebenesa.

Tema 13. OnemMeHTbl KBAHTOBOW MEeXaHUKM.

OCHOBHbIE NONOXEHNS KBAHTOBOWM MEXAHWKM.

M'mnotesa ne-bpoiins. CooTHoweHne HeonpenenéHHocTel IeliseHbepra. BonHoBas goyHkums. YpaBHeHve LWpennHrepa.
CobcTBEHHbIE (PYHKLUMM 1 COBCTBEHHBIE 3HAYEHNS Heprun. KBaHTOBaHMe aHepruu. MoTeHumanbHas sma,
noTeHumnanbHblil 6apbep, TYHHENbHbIR 9d0deKT, KBaHTOBbIN ocumnnsTop. KBaHToBbIE Yncna.

Tema 14. dnemMeHTbI OoU3NKKN TBEPAOro Tena.

®dunsunka TBEPLOro Tena.

Kpuctannuyeckas pewetka. NHaekcel Munnepa. Teopus Oebasi. 9ddekt Meccbayaspa. KonebaHms Kpuctanimyeckom
peweTkn. 30HHas Teopusa TBepAabix Ten. PacnpeneneHne ®epmn Odupaka. SHepretTnyeckne 30Hbl B kpucTtannax.
JrHamuka aneKkTpoHOB B KPUCTANNMYECKOWA peweTke. SNeKTponpoBOAHOCTb METANIOB U NONYNPOBOLHUKOB.

Tema 15. Appo aroma.

Anpo atoma

CocTtaB 1 XapakTepucTtnukm atoMHOro agpa. Macca n 3Heprmnsd CeAa3n anpa. CnuH a0pa nero MarHMTHbIA MOMEHT.
Mogoenun anpa. ﬂ,u,eprle cunbl. PagnoaktneHoe na3ny4yeHme n ero snabl. 3akoH PannoakTMBHOIO pacnana. I'Ipanma
CMelleHuns. 9|,u,epr|e peakuunn. Peakunn geneHunsa n cuHTesa a40ep.

Mpobrnema ynpasnsieMblx TEPMOSAEPHBIX PEAKLINIA.
Tema 16. dn3nKa aneMeHTapHbIX YacTULL.
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KocMuyeckoe nany4yeHume. SﬂeMeHTaprle yacTtuubl. Buabl B3anmonencreuni n Knaccudomkauusg anemMeHTapHbIX 4acTuLl,.
MeTtoqbl perncTpaumm aneMeHTapHbIX 4aCTuu. Yactuubl n aHTnyactTuubl. MooHbl 1 nx ceoicTBa. Me3oHbl 1 nx
CBOWCTBA. rI/II'IepOHbI. CTpaHHOCTb N HeTHOCTb 3/1IEMEHTAapPHbIX HaCTuhL,. M3oTonnyecknin cnmH. HeI7ITpI/IHO. Cucrtemartuka
3NIEMEHTapPHbIX HaCTuL. KBapKI/I.

5. MepeyeHb yue6HO-MeTOOMYECKOrO obecnevyeHns OJiI CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuMnInHe (MOAYIHO)

CamocTosiTenbHas pabota oby4alolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha CaMocTosITeNbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenos) AUCLUMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YuTaroT u
KOHCMEKTUPYIOT y4ebHy0, Hay4HYIO 1 CMPaBOYHYIO TMTEpaTypy, BbINONHAT 3aaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHn3auus caMocTosTenbHOM paboTbl 0ByHaOWMXCSH PErNaMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMU,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKNOYAS:

Mopsaok opraHM3aLummn 1 ocyLecTBIeHNs 06pas3oBaTeNbHON AeaTeNbHOCTY No 06pasoBaTefbHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, NporpamMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICLIMX yHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO 06pasoBaTtensHoro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsiaka enepanbHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) doenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB NO AUCLMUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLUMI C YKa3aHUeM 3TanoB ux oopMMpoBaHUS B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMMbl U OOPM KOHTPONS X OCBOEHUS

dopma KoHTpons OueHuBaeMmble
dran KOMMETEHLIMM TeMmbl (pa3pernbl) AUCLUNNUHDBI
Cemectp 1
TeKyLLMI KOHTPO/Ib
1. dPuU3nyeckme OCHOBbI MEXAHWUKN
NabopaTopHble 2. MexaHuyeckue konebaHns 1 BOMHbI.
1 paboTbl OfK-2,, OTK-1 3. OCHOBbI MONEKYNAPHON OU3MKW.
4. OCHOBbI TEPMOOVHAMUKMN.
1. dun3nyeckre OCHOBbI MEXAHUKN
2. MexaHuyeckmne konebaHuns 1 BONHbI.
2 |Tectuposarine OrK-1, OriK-2 3. OCHOBbI MOMIEKYTISIPHON (OU3UKN.
4. OCHOBbI TEPMOAVHAMUKN.
1. dun3nyeckme OCHOBbI MEXAHWUKN
2. MexaHuyeckue konebaHnst 1 BOMHbI.
3 |Konnokauym OfK-1,, OTK-2 3. OCHOBbI MONEKYNAPHON OU3MKM.
4. OCHOBbI TEPMOOVHAMUKMN.
CemecTp 2
TeKyLL M KOHTPOIIb
5. SnekTpocTartumka.
1 JlaGopatopHele OrlIK-1, OlK-2 6. IMOCTOSIHHbBIN SNEKTPUYECKUIA TOK.
paboTbl
7. 9nekTpoaouHammka.
5. SnekTpocTartmka.
6. MNOCTOSHHbI 3NEKTPUHECKUIA TOK.
2 |TectupoBaHue OrlIK-1, OlK-2 7. DnekTpoanHaMmKa,
8. MarHnTHble CBONCTBA BeleCcTBa.
5. SnekTtpocTartumka.
6. IMOCTOSIHHbBIN SNEKTPUYECKUI TOK.
3 |Konnokeuym OriK-1, OrK-2 7. BneKTPOAMHAMMKA.
8. MarHuTHble CBOMCTBA BelecTsa.
3auer OK-7, OlK-1, OlK-2
Cemectp 3
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Oran

dopmMa KoHTpons

OueHunBaembie
KoMneTeHuUmn

TeMmbl (pa3pernbl) AUCLUMUHBI

TeKyLUNA KOHTPO/Ib

paboTbl

1 NabopaTopHble

OrK-1, Ork-2

9. OnekTpoMarHuUTHble KonebaHusl 1 BOSHbI.

10. OnemMeHTbl reoMEeTPUYECKON 1 SNEKTPOHHOM ONTUKMN.
11. BonHoBas onTuka.
12. KBaHTOBas onTuka.
14. OnemeHTbl 3NKK TBEPLOro Tena.

TecTnposaHue

OrK-1, OrkK-2

9. 9neKTpoMarHuTHble KonebaHus 1 BOMHbI.
. BonHoBas onTtuka.

. KBaHTOBas onTtmka.

. ONeMeHTbl KBAHTOBOW MEXaHWUKW.
. Slopo atoma.

Konnoksuym

OrK-1, Ork-2

. BonHoBag ontuka.

. KeaHToBag ontuka.

. ONeMeHTbl KBAHTOBOW MeXaHWKMW.
. OnemMeHTbl PU3NKKN TBEPLOro Tena.
. Ylopo atoma.

. Duamrka aneMeHTapHbIX YacTul,.

SK3aMeH

OK-7, OIK-1

, OrK-2

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMEeTeHU N Ha Pa3/INyHbIX ITanax ux q‘.)OpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

Kputepum
®Popma OLLeHUBaHUA 3ran
KOHTpoOns
OTnn4YHO Xopoluo Y nosn. Heyn.
Cemectp 1
TekyLLUA KOHTPONb
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u
pabothl MeToAbl UICNOMNb30BaHbI |METOAbl NCMONb30BaHbl (METOAbI YACTUYHO MeToAbl NCMOMb30BaHbI 1
npasunbHo. MNposBneHa |8 OCHOBHOM MPaBuMIbHO. [MCNONb30BaHbI HenpasuWibHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MposieneHa |lMposiBneHa
TeopeTuyeckas TeopeTnyeckas yooBfeTBOpuTENbHAS  [HEeyooBneTBopUTENbHas
noaroToBka. noAroToBka. TeopeTtuyeckas TeopeTuyeckas
Heobxoavmble HaBblkn [HeobxoauMble HaBblky  [MOAFOTOBKA. NoAroToBKa.
W YMEHWS NOMHOCTBIO (U yMeHUs B OCHOBHOM  [Heobxonmmble HaBblku  |HeobxoamMble HaBbIKM
ocBOeHbl. Pesynbtar  |ocBoeHbl. PesynbTar N YMEHUS 4aCTUYHO N YMEHWNS HE OCBOEHbI.
nabopaTopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [PeaynbTat
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboTbi
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
Lensim. uensm. COOTBETCTBYET eé Lensm.
Lensim.
TecTtupoBaHue |86% npasBuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWbHbIX OTBETOB. |[OTBETOB U MEHEE. 2
Konnoksunym Bbicokunih ypoBeHb CpenHuii ypoBeHb Huskuin ypoBeHb HeynosneTtsopuTenbHbIA
BMafeHns MatepranoM |[BnageHus MatepuanoMm (BnafeHus Mmatepuanom |ypoBeHb BnafeHus 3
no Teme. lNpeBocxonHoe|no Teme. Xopolee no Teme. marepuanom no Teme.
yMeHve yMeHve YpoenetsoputenbHoe [HeymeHue
cbopmynmpoBsaTtb CBOW  ((OOPMYyNMpPOBaTb CBON  |yMEHune hbopmynmposaTtb CBOU
Mblcnu, obcyxaathb Mbicnu, obcyxaaTb chopMynmpoBaTtb CBOU  [Mbicnun, obcyxaathb
ONCKYCCUOHHblE INCKYCCUOHHbIE Mblcnu, obcyxaatb ONCKYCCUOHHblE
nonoxeHus. MpekpacHo|NoNoXeHNs. XOpowWo  [OAUCKYCCUOHHbIE MONOXEHUSI.
OCBOEH MOHATUIHbIN OCBOEH MOHATUAHbIN NonoXeHus. MoHAaTWMIHBIA annapat
annapar. annapar. MNMoHATWIAHBIA annapaTt  [He OCBOEH.
MpooemoHcTpupoBaH  |[1pOAEMOHCTPUPOBAH  |OCBOEH YACTUYHO. [MpooemoHcTpupoBaH
BbICOKWU YPOBEHb cpenHuii ypoBeHb MNpoaeMoHCTpMpoBaH  |HeynoBneTBOPUTENbHbIN
NMOHUMaHWA Matepuana. |MoHMMaHns maTepuana. [yaoBNeTBOPUTENbHbBIA  |ypOBEHb NOHUMAaHNS
YPOBEHb NOHMMaHNA matepwvana.
matepuana.
CemecTp 2

TeKywW W i KOHTPONb
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl METOLbl MICNONb30BaHbI |METOAbI NCMONb30BaHbl [METOLbI YACTUYHO MEeTOAbl NCMONb30BaHbI 1
npasunbHo. MNposBneHa |B OCHOBHOM MPaBWUIbHO. [MCNONb30BaHbI HenpaBWIbHO.
npesocxoaHas MposiBneHa xopowas  |npasunbHo. MNMposiBneHa |lMposeneHa
TeopeTuyeckas TeopeTtnyeckas yLOBNETBOPUTENbHAA  [HEYLOBNETBOPUTENbHAS
noaroToBka. NoLAroToBKa. TeopeTuyeckas TeopeTuyeckas
Heobxoanmble HaBblky  [HeobxoauMble HaBblKU  |MOArOTOBKA. NMoOAroToBKa.
N YMEHMS NOMIHOCTbIO (M yMeHns B ocHoBHOM  |HeobxoamMble HaBblkn  |Heobxoanmble HaBbIKY
OCBO€eHbI. Pesynbtar  |ocBoeHbl. Pe3ynbTar N YMEHUS YACTUYHO 1 YMEHWNS HE OCBOEHHI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoit paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTUYHO He COOTBETCTBYET €€
uensim. Lensm. COOTBETCTBYET €€ Lensm.
Lensm.
TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBEeTOB U1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 2
Konnoksuym Bbicokuin ypoBeHb CpenHuii ypoBeHb Huskuin ypoBeHb HeynosneTtsopuTenbHbIA
BNafeHns MatepranoM |BnageHus matepuanom (BnaneHus Matepuanom |ypoBeHb BnaneHus 3
no teme. NpeBocxonHoe|no Teme. Xopolwee no Teme. mMarepuanom no Teme.
ymMeHve yMeHve YpoenetsoputenoHoe [HeymeHue
goopMynMpoBaTb CBOU  |popMynMpoBaTb CBON  |yMeHue gbopMynnpoBaTb CBOU
MbiCnn, 0bcyXaaTb Mbiciv, obcyxaatb popMynMpoBaTtb CBOU  |Mbicnu, 0bcyXaaThb
INCKYCCUOHHbIE INCKYCCUOHHbIE Mbicnn, obcyxaaTtb INCKYCCUOHHbIE
nonoxeHus. MNpekpacHo|NoNoXeHNs. XOpowWwo  [OAMCKYCCUOHHbIE MONOXEHUS.
OCBOEH MOHATUAHBIN OCBOEH MOHATUNHbIN NOMOXeHUS. [MOHATMAHBIN annapat
annapar. annapar. MoHATWIAHBIA annapaTt  [He oCBOEH.
MNMpoaemoHcTpupoBaH [[1pooeMOHCTPMPOBAH  |OCBOEH YaCTUYHO. MpoaemoHcTprpoBaH
BbICOKWUI YPOBEHb cpenHuii ypoBeHb MNpoaeMoHCTpMpoOBaH  |(HeynoBNeTBOPUTENbHbIV
NOHUMaHWA Mateprana. [MoHMMaHus MaTepuana. [yooBneTBOPUTENbHBIA  |ypOBEHb NOHMMAHNS
YPOBEHb NOHMMAHNA matepwuana.
matepuana.
3auteHo He 3auteHo
3auer O6yyatowwmitics 0bHapyXun 3HaHWe ocHoBHoro  |Obyyatowmincst oBHapyXunn aHadnTeNbHble
yuyebHO-nporpaMMHoOro Mmatepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHoOro matepmana, fonyctun
npencTosiein paboTbl MO CRELUAaNbHOCTY, NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
CnpasunICs C BbINOMHEHVEM 3@ 0aHNIA, npeaycMOTPEHHbIX NPOrpamMMon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpaMMoi JUCLUMMAMHBL.  |cNnocoBeH NPOLONXUTE 0ByYeHNe nnu
NPUCTYNUTb MO OKOHYaHWW YHMBEPCUTETA K
npogoeccroHanbHom oesTenbHocTn 6es
JONOSTHNTESbHbBIX 3aHATU MO COOTBETCTBYIOLEN
ANCUMMNINHE.
Cemectp 3
TeKyL i KOHTPONb
Nab6opatopHble |ObopynoBaHue u O6opynosaHue 1 Ob6opynosaHue u O6opynosaHue n
paboTbl MEeTOLbl UICNONb30BaHbI |METOAbl UCMONb30BaHbl [METOLbI YACTUYHO MEeTOAbl NCMONb30BaHbI 1
npasunbHO. MNposBneHa |B OCHOBHOM MPaBuMIbHO. [MCNONb30BaHbI HenpaBuWbHO.
npesocxogHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposiBneHa
TeopeTuyeckas TeopeTmyeckas yoOBNEeTBOpUTENbHAS  [HEYLOBNEeTBOPUTENbHAS
noaroToBka. NoAroToBKa. TeopeTtuyeckas TeopeTuyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKU  |NOArOTOBKA. NOAroToBKa.
W YMEHMS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoamMMble HaBbIKY
oCcBOeHbl. Pesynbtar  |ocBoeHbl. PesynbTar N YMEHUS 4ACTUYHO N YMEHNS HE OCBOEHBI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [0cBOEHLI. PesynbTart PeaynbTtat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboThl |[nabopatopHoi paboTbl
COOTBETCTBYET €& COOTBETCTBYET €€ 4acTUYHO He CcooTBETCTBYET €€
uensim. uensm. COOTBETCTBYET €€ Lensm.
uensm.
TecTnposaHue [(86% npasBubHbIX Ot 71% 80 85 % Ot 56% 00 70% 55% npaBusbHbIX
otBeTOB 1 Honee. npaBufibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 2
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cucTemaTmyeckoe 1
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
Matepvana, yMeHue
cB060OAHO BbINOMHATb
3a4aHus,
npeaycMOTPEHHbIe
nporpammon, yceoun
OCHOBHYIO NUTEpaTypy U

y4ebHO-NPOrpaMMHOro
MaTtepuana, ycnewHo
BbINONHWN

nuteparypy,
peKoMeHO0BaHHyo
nporpammorn

y4ebHO-NPOorpamMMHoOro
matepwana B o6beme,
HeobxoauMoM ans

cnpasusncs ¢
BbINONMHEHWEM 3aaHWA,
npenycMOTPEHHbIX

B 3HAHMWSIX OCHOBHOIO
y4ebHO-NPOorpaMMHOro
martepuana, oonyctun

npenycMOTpPeHHble JanbHenwen y4ebbl U [MpUHUMNMANBHBIE
nporpamMmoi 3agaHus, [npeactosiein paboTbl  |OWNOKKU B BbINOIHEHUN
YCBOWN OCHOBHYHO no npocdpeccmu, npenyCMOTPEHHbIX

nporpamMmor 3agaHunin n
He cnocobeH
NPOLONXNUTb 00yyeHne

3HaKoM C OUCUMMNWHbI, MoKasan (nporpaMmoii, 3HaKoM C  (UnNn MPUCTYNUTb NO
JOMONHUTENbHOM cuctemMatmnyeckun OCHOBHOW NuTepartypowu, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM aucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpammon CrnocobeH K nx LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
ONCLMNNNHBI, YCBOWN  |CaMOCTOSATENIbHOMY NMOrpPeLWHOCTN B OTBETE |LOMONHUTESNbHbIX
B3aMMOCBSA3b OCHOBHbIX [MOMOIHEHWIO U Ha aK3ameHe v npwu 3aHATUR No
MOHSATUIA ONCUMNAVHBI B |0BHOBNEHUIO B X04€ BbIMONHEHUN COOTBETCTBYOLIEN
UX 3Ha4YeHUn ans nanbHenwer y4ebHol  [ak3amMeHaLMOHHbIX JucumnnvHe.
nprnobpeTtaemoi paboTbl 1 3apaHunii, Ho obnapaet

npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0ANUMbIMM

TBOpYeckue LeaTenbHOCTU. 3HaHUAMN ONsa nx

cnocobHocTn B
MOHMMAaHWK, N3NOXEHNN
1 UCMOMb30BaHNK
y4ebHO-NPOrpamMMHOro
Martepvana.

yCTpaHeHus nog
PYKOBOACTBOM
npenopgasatens.

dopma Kputepum dran
KOHTpons oL eHUBaHUs
OTnN4YHO Xopoluo Y nosn. Heyn.

Konnokeuym Bbicokuin ypoBeHb CpenHuii ypoBeHb Hwn3kunih yposeHb HeynosnetsopuTenbHbINA
BMnafeHmsa Matepmanom |BnafeHus Matepuanom |BnaLeHus MatepuanoM |ypoBeHb BNageHus 3
no teme. NpesocxonHoe(no Teme. Xopouwee no Teme. MaTepuvasnoMm o Teme.
yMeHue yMeHne YposnetsoputenbHoe (HeymeHue
doopMynnpoBaTtb CBOM  [(POpMynnpoBaTtb CBOW  [yMeHue dopMynnpoBatb CBOU
MbiCnn, obcyxaaTtb Mbicnv, obcyxaatb goopMynMpoBaTtb CBOU  |Mbicnu, obcyXxaaThb
ONCKYCCUOHHbIE ONCKYCCUOHHbIE Mbicnn, obcyxaaTtb ONCKYCCUOHHbIE
nonoxeHus. NpekpacHo|nonoxeHUs. Xopowo  |BUCKYCCUOHHbIE NONOXEHNS.

OCBOEH MOHATUNHbIN OCBOEH MOHATUNHbIN MONOXeHus. MoHATUAHBIM annapat
annapar. annapar. MMOHATUAHBIA annapat  |HEe OCBOEH.
MpooemoHcTpuposaH  |[1pOAEMOHCTPUPOBAH  |OCBOEH YAaCTUYHO. [MpooemMoHcTpupoBaH
BbICOKUI YPOBEHb cpenHuii ypoBEHb MpooemMoHCTpUpoBaH  |HEYLOBNETBOPUTENbHbIN
NoOHMMaHMsa MaTtepuana. [NoHMMaHusa Matepuana. |yooBneTBOpUTENbHbIA  [YPOBEHb NOHUMAHKS
YPOBEHb NOHMMAHWSA MaTepuana.
maTtepuana.

Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHeE, 3HaHue OCHOBHOIO 3HaumTenbHble Npobenel

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNsA U UHbIEe MaTepuanbl, HeobxoAuMble ONS OLLeHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yroLux atanbl ooOpMUpoBaHUaA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

Cemectp 1

TekyLLU KOHTPONb

1. JTaBopaTtopHble paboTbi

Tembl 1,2, 3,4

Na6opatopHas paboTa €1.
NabopatopHas paboTa €2.
NabopatopHas pabota €3.
NabopatopHas paboTa €4.
NabopatopHas paboTa €5.
NabopatopHas paboTa ¢6.
Na6opatopHas paboTa €7.
Na6opatopHas paboTa €8.
NabopatopHas paboTa €9.

OnpeneneHve yoenbHOro ConpoTUBAEHNS TPOBOAHMKA.

OnpeneneHne YCKOPEHNS CUnbl TAXECTM Npy cBOBOLHOM NafeHun Tena.

OnpegneneHrie MOMEHTA UHEPLMW METANIMYECKKX KONEL, C NOMOLLbio MasTHMka Makceenna.
NamepeHre MOMEHTOB MHEPLUMW TeN NPaBuibHON oopMbl. CMNOWHON LUAMHAP.
N3amepeHre MOMEHTOB MHEPUMM TeN NpaBuibHo doopmbl. CNoWHOM wap.

N3yueHune cun Ha HaKNOHHOM MNOCKOCTM.

N3yueHue konebaHnin MaTeMaTMHeckoro MasiTHUKa.

NayueHune konebaHuin (onsn4eckoro MasiTHUKa.

N3yy4eHne cobCTBEHHbIX KonebaHuii CTPYHBI.

CtpaHunua 10 ns 24.
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NabopatopHas pabota €10. OnpeneneHne OTHOLWEHNS TENNOEMKOCTeN rasa metogom KnemaHa- [lesopma.
Na6opatopHas paboTa €11. OnpeneneHne BS3KOCTU XnaokocTn metonom Ctokca.

NabopatopHas paboTa €12. ViccnenoBaHue 3aBUCUMOCTY BA3KOCTU XUAKOCTM OT TEMMepaTypbl Ha WaprukoBOM
BUCKO3MMETPE

NabopatopHas paboTa €13. ViccnenosaHve 3aBUCUMOCTI BA3KOCTY XUOKOCTM OT KOHLIEHTPaUMM Ha LWapUKOBOM
BUCKO3MMETpE

NabopartopHas pabota €14. IamepeHue paclumpeHuns TBepabix TeN OT TEMMepaTypsbl.

2. TectupoBaHue

Tembl 1,2, 3, 4

1. MonoxeHne maTepuanbHOM TOYKM B EKAPTOBbLIX KOOPAMHATAX 3a4aHO YpaBHEHNEM

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

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

2. MatepwmanbHas To4ka OBUXETCS Mo OKpyXHocTu paanyca R= 800 cm ¢ Bo3pacTatowen ckopocTeto V= 2t M/c NonHoe
YCKOPEHME TOYKM Yepes 2 CeKyHbl OT Ha4ana ABMXEHUS YUCNEHHO PaBHO

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

3. Teno, paBHOMEPHO BpalLasch C YrioBO CKOPOCTLIO W = 4 paf/c N0 OKPY>XHOCTW paauyca 5CcMm nmeert yrnosoe
yckopeHue?

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

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

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

5. MatepmanbHas To4ka (Teno Maccoi 2kr) ABUXETCS N0 OKPYXHOCTW paanyca R= 16 cM ¢ Bo3pacTaiowein CKopocTbio
V= 2t M/c HopmManbHas coctasnsiowas cunbl eACTBYIOWEN Ha TeNo Yepes 3.CeKyHabl OT HaYana OBUXEHMWS YNCTIEHHO
pasHa?

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

6. Ecnu kosdpbdpmumeHT TpeHns u=0.3, To Ha Teno Maccom m = 5kr, ABMXYLEEeCs No HaKMOHHOW nnockocTy nog yrnom 300
K FOPM30HTY OENCTBYET cuna TpeHns pasHas ?

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

7. KoopanHaTbl LLeHTpa Macc CUCTEMbI YacTul, ¢ Maccamy m1 = 3 Kr m2 = 6 kT, U306paxeHHOM Ha PUCYHKE pPaBHbI
BAPVAHTbI OTBETOB: 1) 3 2)4 3) 5 4) 6 5) 2,67 6) 3,33

8. ImeeM Heckonbko Ten 1,2,3,4, HAXOOSAWNXCS HA Pa3HOM BbICOTE OT NOBEPXHOCTU 3eMnn. Kakune Tena nmetot
OOWHAKOBYIO NOTEHLMANbHYIO SHEPru?

BAPVAHTbI OTBETOB: 1)@3 n €2 2) €3 n €1 3)3 1 €4 4) Bce 5)@11n 92

9. Ecnn noTeHumanbHas aHeprus Tena Ha BbicoTe 5 MeTpoB OT 3emnu pasHa 60X, TO BeNnYMHA CUbl TSXECTH,
OencTBytolern Ha Teno paesHa?

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

10. Ban paguycom 5 cM, maccoin40. Kr BpaLwaeTcs BOKpyr cBoew ocu. Ecnu cyMMapHbIi MOMEHT BHELWHUX CUT paBeH
YMCneHHo 2 HM ,TO yrnoBoe yCKOpeHne Bana paBHO?.

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

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

MOM CTepXHe anvHon 40 cM. MoMeHT uHepumn cuctembl oTHocuTenbHo ocn OO' paBeH?

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

12. Monblt umnuHap maccoi 10 kr 1 papuycom 5¢cM kaTutest 6e3 NPockanb3blBaHWS MO FOPU30HTANbHOM NOBEPXHOCTU CO
CKOpOCTbio 2 M/c. OTHOWEHME ero KUHEeTUYECKOW SHeprum

nocTynaTenbHOro ABUXEHUS LEHTPA MacC K KNHETUYECKON SHEPrM BpalLeHUs paBHO?.

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

13. Ecnm yactuua maccoit 100 r konebnetcsi no 3akoHy X=5 cos (15 t+ 1/6) (cM) raoe ( X- koopauHata YacTuupl ), T0
BENNYMHA aMNANTyObl YCKOPEHNS YacTumLpbl 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 prcyHke Bbllle NpeacTaBneH rpadouk 3atyxarowmx konebanmii. MNepuon konebaHnii paseH?

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

15. Ecnu koopavHarta Jyactuusl maccoi 200r co BpeMeHeM n3MeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cM), TO
[oBPOTHOCTb cucTeMbl Bnaka 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 yCTaHOBUBLUEMCS peXmMMe Mo 3aKoHy x=2cos(30t+n/4); (M) To
yacroTa konebaHuii cucTeMbl paBHa?

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

17. Ecnn uctouHmk konebaHwuin ¢ neprogom 0.005 ¢ BbI3bIBAET B BOAE 3BYKOBYIO BOMHY C AfMHOM BOMHbI 7.175 M, TO
CKOPOCTb 3ByKa B BOAE paBHa?

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

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

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

19. YpaBHeHWe Nnockoi BoNHbl B cpeae 6e3 3atyxaHnsi UMeeT BUL!
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&(X,1)=3 cos(0.5t -1x )cM. BonHoBOE uncno pasHo

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

20. doToHHas pakeTa OBUXETCS OTHOCUTENBHO 3EMJIM CO CKOPOCTbIO YncneHHo paBHoi 0.5C . Xoa BpeMeHu B pakeTe ¢
TOYKM 3peHmnst 3eMHOro HabntopaTens samennutcs B .. pas? (C -ckopocTb cBeTa)

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

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

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

22. MNonb3ysicb NPeLCTaBNEHHBIMU B NPUNOXEHNN doparMeHTamu Tabnuubl MeHaeneesa onpenennTb Maccy atomMa
(Monekynbl) H2

BAPUVAHTbI 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, NPsSIMO €3. COOTBETCTBYET
naBneHue.

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

24. Mpu HopManbHbIX ycnosusix 3 Mons O2 3aHUMatoT 06 beM pPaBHbIA?.

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

25. NiameHeHne Temnepatypbl Ha 50K rasa renus maccor 4r n3MeHsIeT ero BHYTPEHHIOK SHEPIuio Ha... (rad cumTatb
naeanbHbIM)

BAPVAHTbI OTBETOB:1) 24,93 1x 2) 2077,5 IOx 3)12 46,5 I1xx 4)1038,75 Ox 5) 623,25 Ix

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

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

4)7479 Ox 5) 9972 Ox

27. Ecnn mongapHas TennoeMkocTb asoTta pasHa 20.775 Ix/monbK, TO ero yoenbHas TeNN0EMKOCTb paBHa?
BAPVAHTbI OTBETOB: 1) 10,39 kx/(kr K) 2)0,74 kOx/(kr K)

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

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

29. CpenHsia nnvHa ceobonHoro npobera Monekyn aproHa npu P=1.05x105 Ma v T = 300 K paBHa? (3pcpeKTBHbII
nnameTtp monekyn cm. [MpunoxeHue).

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

30. Ecnu 8.moneli rasa pacumpsoTcs notepmmndeckn ot o6bema V1 = 2 n o ob6bema V2 = 5.4 n, T0 NpUpoOCT 3HTpONUM
CVCTEMbI paBeH?..

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

3. Konnoksuym

Tembl 1,2, 3, 4

1. OnemeHTbl KMHematukun. Tpaektopus. NepemeweHme. CkopocTb. YckopeHue. MMyTb.

2. Yron noBoporta. Yrnoeas ckopocTtb. CBA3b NMMHENHOW 1 YrNI0BOM CKOPOCTU. YTI0BOE YCKOPEHNE.

3. dunHammka matepuranbHOi To4kn. 3akoHbl HbloToHa.

4. IuHamuka TBepaoro tena. LleHTp macc. 3akoH ABUXeHUs LeHTpa Macc.

5. PaboTa B MexaHuike.

6. KuHeTnyeckas n noteHunanbHas aHepruu.

7. dnHamuka BpalaTenbHOro ABUXEHNS TBEPLOro Tena.

8. MoMeHT cunbl, MOMEHT MMMYNbCa, MOMEHT MHepLUun. KnHetnyeckas sHeprus spallarolerocs tena.
9. 3akoHbl coOXpaHeHns (MMMNynbca, S3HEPrMN, MOMEHTA UMMYNbCa).

10. OnemeHThbl cneunanbHon Teopun OTHOCUTENbHOCTU. MocTynatel SiHwTenHa. MNpeobpasoBaHus koopamHat JlopeHua.

11. OCHOBbI PENATUBMCTCKOW ANHAMMWKM.

12. B3aMmMocBs3b Macchbl 1 SHEPrnv B PENSITUBUCTCKO MEXaHUKeE.

13. OCHOBHOE ypaBHEHMNE MONEKYNSPHO-KMHETUYECKON Teopun (BbIBOL).

14. Yncno cteneHein cBobobl MOnekyn. 3aKOH paBHOMEPHOro pacnpeneneHnst aHeprum no Ynucnam cteneHei ceobonpl
MOSEKY.

15. 3akoH pacnpeneneHus Monekyn no ckopoctam (pacnpeneneHve Makcsenna).

16. Pacnpenenenne BonbumaHa. Bapometpudeckas dopmyna.

17. BHyTpeHHss aHeprus. Tennota u pabota B TEPMOANHAMUKE.

18. NepBoe Hayano TepMoaMHAMUKA U Er0 NPUMEHEHME K Pa3HbIM NPOLECCaM (M30XOPHbIA, N30TEPMUYECKNI,
n3o06apHbIli, anmabatHbli).

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

20. SlBneHust nepeHoca (onddpysus, TeENNONPOBOLHOCTb, BHYTPEHHEE TPeHWe). Y paBHEHUS.

21. Kpyrosble npouecchl. K.IN. 0. Tennosow n xonogunbHon MawuHbl. Lukn KapHo. K.I1.0. unkna KapHo (BbiBoA).
22. OHTponus. CeoncTea aHTponun. Bropoe Havano TepmMoanHammkin. CTaTMCTMYECKUA CMbICT BTOPOro Havana
TEPMOLAMHAMUKMN.

CemecTp 2
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TeKyLUin KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 5, 6, 7

NabopatopHas paboTa €1. N3ydeHne paboTbl 31eKTPOHHOIroO ocuuanorpadga.

Na6opatopHas paboTa €2. MamepeHue yaenbHoro 3apsiaa anekTpoHa.

NabopatopHas pabota €3. MNpoeepka 3akoHa OMa 1 n3MepeHne yaenbHOro CONnpoTMBEHNS NPOBOAHMKA.
NabopatopHas paboTa €4. /3y4eHne BonbT-aMNepPHON XxapakTepucTukn AJisi pasHbiX MO COCTaBy MPOBOLHUKOB.
NabopatopHas paboTa €5. 13y4eHne BONbT-aMNepHOn XxapakTepucTKX sl pasHbiX Mo AMaMeTpy NpOBOLHUKOB.
Na6opatopHas paboTa €6. N3ydeHne 3akoHa 3NEeKTPOMarHUTHOR UHOYKLUN.

NabopatopHas paboTa €7. N3yyeHne pacnpeneneHnsl MarHUTHOro Nofst BAO/b OCK CONeHomAaa.

NabopatopHas paboTa €8. OnpeneneHne ropn3oHTaNbHOM COCTaBNSOWER MarHATHOW UHOYKLUMWA MarHUTHOTO MOnsi
3emnn.

NabopatopHas paboTa 9. MaydeHune siBNeHNs MarHUTHOro rmctepesnca.

Na6opatopHas pabota €10. M3yyeHne cunol AMnepa.

NabopatopHas pabota €11. M3yyeHre 3aKoHa 3M1eKTPOMArHUTHON NHAYKLMN.

2. TectupoBaHue

Tembl 5,6,7, 8

1. Ecnu B aneKTpr4eckoM none 3apsiKEHHOW METaNNMYECKON NNOCKO-CTH (BONM3UN HeE) pacrnonoXeHb! ABE OONHAKOBLIE
nnowankn 1 n 2, a yron a= ?.. rpagycos, TO OTHowWweHne notokos PE2 k PE1 pasHO?.

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

2.CpaBHWTb NOTEHUMAbI TOYEK.

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

3. Mpw Hanw4un 3apspos q1= 2 HKn, 2= 3 HKn, g3= -5 HKn, NOTOK BEKTOpa HANPSAXEHHOCTUN 3N1EKTPUHECKOrO NoNs
yepes 3aMKHyTYIO MOBEPXHOCTb B eanHuLax B.m paseH ?

BAPVAHTbI OTBETOB:1)225,9 2)-225,9 3)-112,9 4)-451,9 5) 0

4. Ha pricyHke npencTaBneHbl KpyBble ructepeanca ons AByx CEerHeToanekTpukos. OctatoyHas nonsapu3oBaHHOCTb
(vHpykumsa D B Touke a ) (KO9puUMTMBHASA CUNa)CErHETOINEKTPUKA € 7.. (B YCNOBHBIX eANHMLAX ) paBHa

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

5. MNpwn paspsoke koHOeHcaTopa, 3apsXeHHOro 4o pasHocTy noteHuua-nos U= ?.. B, nmetowero 3apsag Q= . mkKn,
BbloenseTcs aHeprus ??..

BAPVAHTbI OTBETOB:1)200mk Ix 2) 360MkOx 3) 490mMk X 4) 640mk X 5) 900mMk X

6. Ha pucyHke paHa 3aBMCUMOCTb CWAbl TOKA OT HanpsxXeHus. MowHocTb, Bblaensemasn Ha conpoTueneHun npm U = 10 B
paBHa:

BAPVAHTbI OTBETOB:1)0,4BT 2) 1,2 BT 3) 1,75 Bt 4) 2,4 BT 5) 3,15B7

7. CornacHo Knaccuyeckol Teopun aneKTponpPoBOAHOCT METANNOB YACNO CBOOOOHBIX 9NEKTPOHOB B 1 cM3 CBUHLA
paBHoO ?..

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

8.[1Ba 6eckoHEYHO ONMHHbIX MPOBOAHMKA (puc) ¢ Tokamm |1= 2= 3. A B Touke C co3aatoT MarHUTHOE Mosie C MHOYKLMen
YMCNEHHO B PABHOW ..

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

9.[1Ba napannenbHbIX TOHKUX NPOBOAHMKA C Tokamu [1=2. A n 12= 3 A gnuHoin L= 10.cM B BakyyMe Ha paccTtosHuu I= 2
CM Opyr OT Apyra B3avMOAENCTBYIOT C CUNIOA?

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

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

BAPVAHTbI OTBETOB:1)3,13 M 2) 4,87 M 3) 3,34 m4) 2,69 M 5)10,4 M

11.Ecnun makpoTtoku 11=2 A, 12= 3 A, n MuKpoTOK I13= 4 A, co3gatoT MarHUTHOW nosne, TO UMPKynauust Bektopa
HanpPs>XXeHHOCTW MarHUTHOrO NOAS Mo 3aMKHY-TOMY KOHTYpY L (puc.) paBHa ?.

BAPVAHTbBI OTBETOB:1)0,8 A2)-0,4A3)0,4A4)23A5)06A

12.B koHaeHcaTope emkocTbio C= 10nd npu paspsaake Yepes conpotmsneHne R= 2. OM 3apag ymeHblNTCA B 2,72 pasa
3a BpeMms paBHoe ?

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

13. Ecnun nHaykums marHMTHOro nons B napamarHeTuke ¢ = 1,002 pasHa B= 4 Tn, T0 HANpSXEHHOCTb MAarHNTHOrO MON4
Tam paBHa?.

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

14 Ecnun B konebatenbHOM KOHTYpe 3apsa Ha obknankax KoHoeHcaTopa U3MeHsieTes no 3akoHy: g=13,5 exp(-3 t ) cos(16
t + /4) (Kn), To BOBPOTHOCTbL KOHTYpa 6n1mn3ka K?.

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

15. Ecnv B HEKOTOPOI cpefie LaHO BOSIHOBOE YpaBHEHMWE, TO NoKasaTte/b NPenomMieHNs BewecTsa paBeH?

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

3. Konnoksuym
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Mporpamma aucumnnmHbl "®nsmka”; 15.03.06 "MexatpoHrka u poboToTEXHMKA".

Tembl 5,6, 7, 8

1. SﬂeKTpI/I'-IeCKoe none B Bakyyme. 3aKkoH COXpaHeHunsd 3apsna. 3akoH Kyn0Ha. Hal'lpﬂ)KeHHOCTb n noteHumnan
9NIEKTPOCTATNHECKOro nosns. |_|pI/IHLI,I/II'I cynepno3nuunmn rnonemn.

2. SJ'IeKTpI/IHeCKI/IIZ annonb. Pacyet nons annons.

3. Teopema OcTporpanckoro-lraycca n ee NpUMMEHEHME K BbIYUCTIEHNIO HAMPSXEHHOCTN MNONS OT pPa3HbIX Ten.

4. DnekTpryeckoe none B AmanekTpukax. MonsipHele 1 HENONSPHbIE MONEKybl. [lnnonb BO BHEWHEM OLHOPOLHOM
3MEKTPVNYECKOM MNOne.

5. MNonsipm3auns oUaneKTprKoB: OpUEHTaLMOHHAs U aedopmaumoHHas. Bektop nonspusauunn. Cea3b Mexay
NMOBEPXHOCTHOWN MNIOTHOCTBIO CBA3AHHbIX 3aPSA0B 1 BEKTOPOM MONSpu3anui.

6. HanpsixeHHoCTb nons B ananektpuke. Teopema Maycca ans nons B AMaNEKTPUKeE.

7. MNpoBogHuUKM B anekTpocTaTnyeckom none. PacnpeneneHune 3apsnos B NPOBOAHMKAX (BHYTPM NMPOBOAHMKA U HA ero
NMOBEPXHOCTN).

8. OnekTpoeMKocTb NpoBoAHUKOB. KoHaeHcaTopbl. CoeanHeHne KOHAEeHCaTopoB.

9. DOHeprus anekTpUYecKoro Nons. SHEPrus CUCTEMbI TOYEYHBIX 3aPS 0B, 3aPSXXEHHOr0 NPOBOAHMKA.

10. MNOCTOAHHbBINA 3NEKTPUYECKUIA TOK, €ro XapakTePUCTUKN 1 YCNOBUS CYILECTBOBAHMS.

11. MNocToAHHbIN anekTpuyeckuin Tok. 3akoH Oma gnsa uenn. 3akoH Oma B andbdoepeHumnanbHon opme.

12. OneKkTpoNpoBOAHOCTL METANNOB. DKCNEPUMEHTaNbHOE A0Ka3aTeNbCTBO SNEKTPOHHOM NPUPOAbl TOKA B MeTannax.

13. Knaccnyeckas Teopust anekTponpoBoaHOCT MeTannos. Beison 3akoHoB OmMa 1 BugemaHa-dpaHua 13 aneKkTPOHHOM
Teopumn. TpyLHOCTU KNAcCUYeCKOon Teopun NPOBOAMMOCTMW.

14. MarHutHoe none B Bakyyme. 3akoH brno-Casapa-Jlannaca.

15. 3akoH Amnepa. [eicTBre MarHUTHOro MO Ha OBUXYLWMACA 3apaa.

16. 3aKOH NONHOro ToKa AN MarHUTHOrO NOMS B BaKyyMe.

17. MarHnTHOe none coneHounga n Toponaa.

18. PaboTa no nepeMeLeHnto NPOBOLHMKA U KOHTYPa C TOKOM B MAarHUTHOM MoOJe.
19. MarHntHoe none B BewecTse. MarHUTHble MOMEHTbI aTOMOB 1 31EKTPOHOB.
20. Oua- n napa- MmarHeTn3m. HamarHn4yeHHoCcTb. MarHuTHoe none B BEWeCTBeE.
21. 3aKoH NOMHOro TOKa AN MarHUTHOrO MONS B BELECTBE.

22. ®eppomarHeTMkn, UX CBOMCTBA M MX NpMpoaa.

23. OnekTpomarHutHas nHaykums. Onbitel @apanes. MNpasuno NleHua.

24. DHeprns MarHUTHOro nons.

25. BuxpeBoe anekTpuyeckoe none. Tok CMeLeHNs.

26. YpasHeHue Makcsenna n ux aHanms.

3auer

Bonpochbl k 3auerty:

1. OnekTpryeckoe none B Bakyyme. 3akOH coxpaHeHus 3apsaa. 3akoH KynoHa. HanpsxxeHHOCTb 1 noTeHuman
anekTpocTaTmyeckoro nons. MpuHUMN cynepnosnummn none.

2. OnekTpudeckuii gunonb. PacyeT nonsa ounons.

3. Teopema OcTtporpanckoro-l'aycca u ee NpUMEHEHNE K BbIYUCNEHNIO HAMPSXEHHOCTM NONS OT PasHbIX TEN.

4. SneKTqueCKoe none B oManekTpukax. nOﬂﬂprle N HeNnonspHble MONEeKyNbl. Jnnonb BO BHEWHEM OOHOPOAHOM
3NeKTpn4eCkKoM none.

5. MNonsipmsauns AnanekTprKoB: OpUeHTaLMoHHas n aedopmaumroHHas. Bektop nonspusaunn. Cessb Mexay
NMOBEPXHOCTHOM MNOTHOCTBIO CBA3AHHbIX 3aPAA0B 1 BEKTOPOM MONsapusaLum.
6. HanpsxeHHocTb nongs B guanekTpuke. Teopema ["aycca onsg nons B UanekTpuke.

7. lMpoBOL4HMKM B 3NeKTpOCTaTUYeCcKoM none. PacnpeneneHvne 3apsanos B NPOBOAHMKAX (BHYTPM NPOBOAHMKA U HA ero
NMOBEPXHOCTN).

8. SnekTpoeMKkocTb NPoBOAHNKOB. KoHaeHcaTopbl. CoefMHEHNe KOHAEHCATOPOB.

9. DHeprus aNeKTpNYecKoro nNons. SHePrus CUCTEMbI TOYEYHbIX 3aps 0B, 3apPSXEHHOr0 NPOBOAHMKA.

10. [OCTOAHHBIV 3NEKTPUHECKUIA TOK, Er0 XapaKTEPUCTUKN 1 YCNIOBUS CYLLECTBOBAHMS.

11. MMocToAHHBIN anekTpunyeckuin Tok. 3akoH Oma ans uenu. 3akoH Oma B audpdpepeHumansHoii hopme.

12. OneKkTponpoOBOAHOCTb METANNOB. SKCNEepUMEHTaNbHOE A0Ka3aTeNbCTBO SNEKTPOHHOM NPUPOAbI TOKA B MeTannax.

13. Knaccmnyeckas Teopms anekTponpoBOAHOCTM MeTanioB. Beioa 3akoHoB Oma 1 BugemaHa-dpaHua 13 anekTpoHHOM
Teopumn. TpyLHOCTU KNACCUYECKOR TEOPUN MPOBOAMMOCTM.

14. MarHutHoe none B Bakyyme. 3akoH bno-Casapa-Jlannaca.

15. 3akoH Amnepa. [eicTBre MarHUTHOrO NOMS Ha ABUXYLMIACS 3apsa.

16. 3aKOH NONHOro TOKa AN MarHUTHOrO NOMS B BakyyMe.

17. MarHuTHoe none coneHounga n Topovaa.

18. PaboTa no nepemeLieHnio NPOBOAHMKA U KOHTYpa C TOKOM B MarHUTHOM Nofe.
19. MarHuTHoe none B BelwecTse. MarHNTHbIE MOMEHTbI aTOMOB Y 3NEKTPOHOB.
20. Owna- n napa- marHeTn3M. HamarHmyeHHocTb. MarHnTHoe none B BelecTBe.
21. 3aKOH NOMHOro TOKa A4N1 MarHUTHOrO MONS B BELECTBE.
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Mporpamma aucumnnmHbl "®nsmka”; 15.03.06 "MexatpoHrka u poboToTEXHMKA".

22. ®eppomarHeT!kn, UX CBOMCTBA M MX NpMpoaa.

23. OnekTpomarHutHas nHaykums. Onbitel @apanes. MNpasuno NleHua.
24. DHeprus MarHUTHOro nons.

25. Buxpesoe anekTpuyeckoe none. Tok CMeLeHns.

26. YpasHeHue Makcsenna n ux aHanms.

Cemectp 3

TekyLU KOHTPONb

1. JlabopaTtopHble paboTbi

Tembl 9, 10, 11, 12, 14

NabopaTopHas paboTa €1. VI3ydeHne anekTpnyeckmx 3atyxatowmx konebaHumi.
NabopaTopHas paboTa €2. VI3ydeHne penakcaumoHHbIX KonebaHuil B rasopaspsaHoli namne.
NabopatopHas paboTa €3. N3ydeHne siBneHns MHTEPdEPEHLNN.

Na6opatopHas paboTa €4. N3y4yeHne omdgopakumm ceeTa.

Na6opatopHas paboTa €5. N3y4eHne 3aKOHOB TEMNOBOIro U3Ny4YeHMsI.

NabopatopHas paboTa €6. M3y4eHne siBneHns gootoadpdoekTa.

NabopatopHas paboTa €7. OnTnyeckas aHN30TPONUS Mo BIMSIHUEM BHEWHVX BO3OEWCTBUIA.
Na6opatopHas paboTa €8. MiccnenosaHve nonspusaumm ceeta.

Na6opatopHas paboTa €9. OkcnepuMeHTanbHoe noateepxaeHvne noctynatos bopa. OnbiT dpaHka u Mepua
NabopatopHas pabota €10. CnekTp aTomMa BO4OPOAA.

NabopaTopHas paboTta €11. O3HakomneHne ¢ paboTtoii razoBoro nasepa. OnpeneneHve LvHbI BOMHbI TA3EPHOr0
n3nyvyeHuns.

NabopaTopHas pabota €12. O3HakomneHue ¢ paboToit rasosoro nasepa. OnpeneneHve cTeneHn Nonspusaumnm.

2. TectupoBaHue

Tembl 9, 11, 12,13, 15

1.Y nnockoi anekTpoMarHUTHOM BOJHbI, YacTb KOTOPOI n3obpaxeHa Ha puc., AAMHa BONHbI paBHa (B MKM):
BAPWAHTbI OTBETOB: -: 0,4 -:7,5-:0,133-:0,5-: 0,3

2. Ha pucyHke npencraeneHa MrHoBeHHast ooTorpadoms anekTpu4eckon CoCTaBnStoWen 9N1eKTpoMarHMTHOM BOSHbI,
nepexonsuen n3 cpedpl 1 B cpeny 2 neprneHankynapHo rpaHuue pasgena AB. Ecnu cpepna 1-BakyyM, TO CKOPOCTb CBeTa
B cpefe 2 paBHa (*108)m/c?

BAPVAHTbI OTBETOB:-:2,4-:3,0-:0,13-:2,0-: 3,3

3. OnTtnyeckas onuHa nyTv B NpO3payHoi nnacTuHKe ¢ nokasarenem npenomneHns n= 1,63 paeHa (B MM):
BAPVAHTbI OTBETOB: -: 7,26 -: 4,89 -: 4,80 -: 3,99 -: 4,50

4. Ontuyeckas pasHocTb xona nyyeid 1 n 2 pasHa A=0,35 mkm. [py cnoxeHum nydun garoT MuHumMym ¢ m=0 ons ceeta
ONMHOW BOMHbI (B MKM):

BAPVAHTbI OTBETOB:-:9,0-:8,0-:0,2-:0,7-: 1,3

5. PasHocTb xo4a ABYX MHTEPGEPUPYIOWMX NyHei MOHOXPOMaTNYeCKoro ceeta pasHa /2 ( AnvHa BonHbl). [Npy aTom
pasHocTb ¢pas konebaHwin pasHa...

BAPVAHTbI OTBETOB: -: 1 -:11/2-: 0 -: T1/3 -: 11/6

6. dndpakunoHHas peweTka ¢ NOCTOSAHHON d= 5 MKM Ons ceeTa ¢ A/IMHOW BOMHbI A= 0,6 MKM faet AMgpakunoHHbIA
MakCVMMyM BTOPOro nopsioka nof yriom (B rpagycax):

BAPVAHTbI OTBETOB: -: 14,48 -: 21,51 -: 13,89 -: 40,54 -: 8,05

7. AndopakunoHHbIA MakCUMyM TpeTbero nopsnka ons ceeta ¢ AnvHon BonHbl A = 0,55 Mkm noa yrnom ¢p=300 BO3HUKaET
Ha Wenn WUPUHOM (B MKM):

BAPUVAHTbI OTBETOB: -: 10,48 -3,85 -: 11,89 -: 10,54 -: 18,05

8. Ha pucyHke npefcrasneHa cxema pasbueHns BONMHOBOM NoBepxHOCTU P Ha 30Hbl PpeHensi. AMAnMTyabl KonebaHwi,
Bo36yXaaembix B Touke P 1-i4, 2-i4, 3-i 1 T. 4. 30HaMu, o6o3Haumm A1, A2, A3 n 1. . AMnnutyna A pesynbTupytolero
konebaHus B Touke P onpenensietcs BblpaxeHnem?

BAPVAHTbI OTBETOB: A=A2+A4+A6+A8 -: A=A1+A2+A3+A4 -: A=A1-A2+A3-A4 -: A=A2+A4+A6+A8 -:
A=A1-A2-A3-A4

9. HeobbIKHOBEHHBIN Nlyd pacnpocTpaHaeTcs BAOMNb IMHUU C HOMEPOM:

BAPNAHTbLI OTBETOB: -:1-:2-:3-:4-:5

10. B 4acTU4YHO NONSIPU30BAHHOM CBETE MakCuMasibHas aMnauTyaa ceetoBoro Bektopa B N=3,5 pas 6onbue
MUHMManbHon. CTeneHb nonsipm3auny ceeTa pasHa:

BAPVAHTbI OTBETOB: -: 0,85 -: 0,6 -: 0,724 -: 0,8 -: 0,385

11. Yron mexay rnaBHbIMK NMNOCKOCTAMM nNongapusartopa n aHannsartopa paeeH 30 rpan. PaccumtaTtb nameHeHvne
WHTEHCVBHOCTM NPOLIEALEro Yepes3 HUX CBETA, €CNW Yron MexJy rnaBHbIMM NNOCKOCTAMU paBeH 45 rpag.

BAPVUAHTbBI OTBETOB: -:2,4 -:3,1-:11,0-: 1,5

12. [Ins anekTpoMarHUTHOro n3ny4yeHust ¢ ANHOM BonHbI A= 0,4 MKM aHeprus ¢potoHa pasHa (8 10-20 Ox):
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Mporpamma aucumnnmHbl "®nsmka”; 15.03.06 "MexatpoHrka u poboToTEXHMKA".

BAPVAHTbI OTBETOB: -: 9945 -: 33,1 -: 49,7 -: 24,9 -: 39,8

13. Ha pucyHke nokasaHbl HanpaeneHus nagarwowero oToHa, pacCesaHHOro hoToHa 1 3NeKTpoHa oTaayun. Yron
paccesHuns 90, HanpasneHne OBUXEHNS 3NeKTPOoHa OTAadyn COCTaBnNsgeT C HanpaeneHeM nagamouwero gotoHa yron = 60
rpan. Ecnn nmnynsc napatowero gpotoHa Pdo, TO MMNynbC anekTpoHa 0TAaqn paBeH...

BAPVAHTbI OTBETOB: -: 1,5 P -: 2 P -: P -: 4 Pop

14. Katoq BakyyMHOro (poTo3anieMeHTa OCBELAETCS CBETOM C SHepruen ksaHToB 8 aB. Ecnu ¢poToToK Nnpekpawaetcs npu
nogadve Ha OOTOSMEMEHT 3anMpalolLero HarnpsixxeHns 4 B, To paboTa BbiIxoAa anekTPOHOB U3 katona pasHa(aB):
BAPVAHTbI OTBETOB: -: 8 -:112 -:4 -:0 -:3

15. Ecnn y Harpetoro Tena ¢ noBepxHocTn 5 cM2 3a 120 cekyHA ncnyckaetcs aHeprus 1 kI, To aHepreTuyeckas
CBETMMOCTb Tena pasHa (B KBT/M2):

BAPVAHTbBI OTBETOB: -: 83.33 -: 160 -: 16,67 -: 69,44 -: 51.95

16. Ecnu gna AYT nnowanb S= 50000 B1/m, TOo Temnepatypa Tena (B K) pasHa:

BAPVAHTbI OTBETOB: -: 306 -: 717 -: 969 -: 403 -: 480

17. Ha prcyHke nokasaHa KpvBasi 3aBUCMMOCTM CMEeKTPanbHON NAOTHOCTU SHEPreTMYecKon CBeTUMOCTY abConoTHO
YyepHoro Tena ot AnuvHbl BonHbl Npu T=6000K. Ecnn Temnepatypy Tena ysenmuutb B 4 pasa, TO AIMHA BOJHbI,
COOTBETCTBYIOWAS MAKCUMyMy U3/y4eHUst aBCONOTHO YepHOro Tena, ?

BAPVAHTbI OTBETOB: -: ysennuutcs B 2 pasa -: YyMEHbLIMTCS B 4 pasa -: yBennyntcs B 4 pasa

18. B atome BOLOpOAA 13 NPeACTaBNEHHbIX NEPEXONOB anekTpoHa: €1 (3d 2s), €2 (2s 1s), €3 (2p 1s), €4 (4p 2s), €5
(3p 1s) nepBoiit nuHMK cepun JlariMaHa COOTBETCTBYET NEPEXol C HOMEPOM?

BAPVAHTbI OTBETOB: -:5-:1-:4-:3-:2

19. BonbTamnepHas xapaktepucTtuka B onbitax ®paHka v ['epua nonydyeHHas ons HEKOTOPOro rasa uMeet Bua (CM puc).
MepBblit noTeHUMan Bo3byxaeHus rasa (B aB) paBeH:

BAPVUAHTbI OTBETOB: -:3-:5-:0,5-:14-:1

20. e bpoiinb 0606wWwmn cooTHOLWEHME Ans (POTOHA Ha NtoOble BONHOBbLIE NMPOLECCHI, CBA3AHHBLIE C YaCTULLAMU, UMMYNLC
KOTOpPbIX paBeH p. Torna, ecnm CKOpoCTb YaCTWL, OMHAKOBA, TO Hambonblue ANMHON BONHbI 0bnanatoT?

BAPVAHTbI OTBETOB: -: HEATPOHbI -: 9NEKTPOHbI -: -4aCTULLbI -: MPOTOHbI

21. MNpwu a - pacnage sa4po n3otona panmsa 88-Ra-226 npespawaeTtcsa B 94p0 C MACCOBLIM YACIOM

BAPVAHTbBI OTBETOB: -: 90 -: 86 -: 222 -: 234 -: 13

22. Kakas nons paavmoakTUBHbIX aTOMOB pacnafeTcs Yepes3 UHTepBan BPEMEHW, paBHbIvi TPEM Neproaam nonypacnana?

BAPVAHTbI OTBETOB: -: 25% -: 87,5% -: Bce aTombl pacnanytcs -: 90% -: 50% 23. Hen3BeCTHbIVi paanoakTBHbIN
XMIMWYECKUIA 3NIEMEHT CaMONPOM3BO/NbHO pacnagaeTcs no cxeme: .Sapo aToro aneMeHTa CogepXxur...

BAPVAHTbI OTBETOB: -: 92 npoToHa u 144 HeinTpoHa -: 94 npoToHa 1 142 HelTpoHa

-1 94 npotoHa 1 144 HenTpoHa -: 92 npoToHa 1 142 HenTpoHa

3. Konnoksuym

Tembl 11,12, 13, 14, 15, 16

BonHoBas 1 kBaHTOBas onTuka.

1. SnekTpoMarHuTHble konebaHus. Buabl. XapakTepuctuku.

2. ONeKTPOMarHUTHbIE BOMHbI. XapakTePUCTUKN. SHEPrus.

3. NHTepdhepeHums cBeTa. KorepeHTHOCTb U MOHOXPOMaTUYHOCTb. YCnoBme MHTepdepeHLMOHHO0 MakCcrmMyMa 1
MUHMYMa.

4. nTepdpepeHums ceeta. Pacyet uHTepdepeHLNOHHOM KapTUHbI OT ABYX UCTOYHUKOB. VIHTepdoepeHuns cBeTa B TOHKUX
nneHKax.

5. Ondppakuus ceeta. MpuHumn MonreHca-PpeHens. Meton 30H PpeHens.

6. dndppakuns dpeHenst Ha Kpyrnom oTeepcTun. dudppakumsa PpeHens Ha KpyrnoM Amcke.

7. Ondppakuns dpayHrodepa Ha AnOPakLMOHHON peleTke.

8. dndppakumns Ha NpocTpaHCTBEHHONW peweTke. @opmyna Bynbda- bparra.

9. Nonspusauns ceeta. 3akoH Mantoca. 3akoH BptocTepa.

10. ducnepcuns ceeta. OnekTpoHHas Teopus Aucnepcum ceeTta.

11. [IBoiiHOe nydyenpenomneHune. VickyccTtBeHHas ontnyeckas aHn3oTponus.

12. Tennosoe n3nyyeHne un ero xapakrepmuctukn. 3akoH Knpxroda. 3akoH CtedpaHa-bonbumaHa. 3akoH cMeweHns
BuHa.

13. l'vnoTeasa MNMnaHka. ®opmyna lMnaHka.

14. doToahdhekT. 3akoHbl hoToadpdekTa.

15. YpaBHeHve SiHwWTenHa onsa BHewWwHero gpotoadpdoekra.

16. OnbiTol Jlebenesa. [laBneHne ceeta.

17. OdbpekT KomnToHa.

18. OCHOBHbIE NMONOXEHUS KBAHTOBOW MexaHukun. dopmyna oe bponng. CooTHoweHns HeonpeneneHHocTelh. BonHosas
OyHKUMSA 1 ee CTaTUCTUYECKNIA CMbICTT.

19. Obwee ypaBHeHue WpennHrepa. YpaeHeHue WpeauHrepa onsi ctaumoHapHbIX COCTOSIHUIA.

20. CeobopHas yactuua. HYactuua B 04HOMEPHOW NPSIMOYroNbHOM " NoTeHUMansHon sme".

21. MpoxoxaeHre YacTuLlbl CKBO3b NOTEHUMANBHBIA Hapbep. TYHHENbHbIA 3¢EKT.
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22. KBaHTOBbIVi rAPMOHMYECKMNIA OCLMANSATOP.

283. KaHTOBas Teopus atoma. Noctynatbl bopa.

24. Atom Bogopoga. KeaHToBble Yucna.

25. CnekTpbl aTOMOB ¥ MONEKY.

OneMeHTbl OM3nKN TBEPZOro Tena.

26. BoiHy>xaeHHOe n3nyyeHue. MNpuHumn getanbHoro pasHosecus. dopmyna Mnaxka

27. asepbl

28. PacnpegneneHne anekTpoHOB NMPOBOAMMOCTY B METas/e Mo 3HeprusM npu abcontoTHOM Hyne. SHeprust depmu.
BnnsHne Temnepatypbl Ha pacnpeneneHne snekTpoHOB NPOBOAMMOCTU B METANE MO SHEPrusM.

29. Teopwus TennoemkocTen diiHwTekHa , ebas.

30. SHepreTnyeckue 30HbI B KpucTannax. PacnpeneneHune anekTpoHOB Mo 3HepreTMdeckum 3oHaM. BaneHTHas 3oHa v
30Ha NposoaUMOCTU. MeTannbl, AUINEKTPUKUN 1 NONMYNPOBOOHUKN.

31. MonynpoBoaHukn. CobCTBEHHASA M NPUMECHAs MPOBOAMMOCTb NONYNPOBOAHMKOB.
32. PaboTa Bbixofa. KoHTakTHas pasHOCTb NMOTEHLMANOB.

33. KOHTaKT 3n1eKTPOHHOrO M AbIPOYHOrO MOMYNPOBOAHNKOB (P-N NEPExXon) 1 ero BofbT - aMnepHas xapakTepmcTuka.
Anpo atoma.

34. OcHOBHble CBOWCTBA U CTPOEHWE a4pa.

35. OHeprugs cea3u aaep.

36. SloepHble cunbl.

37. PapnoaktueBHOCTb. Buabl paanoakTMBHOrO N3ny4yeHus.

OneMeHTapHble YacTuubl.

38. YpoBeHb aneMeHTapHbIX 4acTuL.

39. dyHOameHTanbHbIe B3aNMOLENCTBUS.

Ok3ameH

Bonpochbl k ak3ameHy:

BonHoBas 1 kBaHTOBas onTuka.

1. OnekTpoMarHUTHble konebaHus. Bugbl. Xapaktepuctuku.

2. OneKkTpoMarH/UTHbIE BOMHbI. XapakTepuCTUKN. SHeprus.

3. VlHTepCbepeHLl,l/lﬂ cBeTta. KOFepeHTHOCTb N MOHOXPOMATU4YHOCTb. Ycnosue NHTEPdEPEHLNOHHOIO MakCcuMyma v
MUHNMYMA.

4. VInTepcpepeHums ceeTa. PacueT nHTeptepeHLIMOHHO KapTUHbI OT ABYX UCTOYHMKOB. VIHTEpdbepeHuns cBeTa B TOHKUX
nieHKax.

5. Oundppakuns ceeta. MpuHumn lMNolireHca-dpeHens. Meton 30H PpeHens.

6. Ondppakumnsa dpeHensa Ha Kpyrnom otsepctuun. dudppakumnsa dpeHensa Ha KpyrioMm gucke.
7. Ondppakuunsa dpayHrodpepa Ha SUdpakLMOHHON pelleTke.

8. dundppakums Ha npocTpaHcTBeHHON peweTtke. Popmyna Bynbda- Bparra.

9. Monspuaauus ceeta. 3akoH Mantoca. 3akoH Bptroctepa.

10. Oucnepcuns ceeta. SNeKTpoHHAsS TEOpUS AUCNepcrm ceeTa.

11. [1BoviHOe nydenpenomneHne. VickycCTBeHHas onTnyeckas aHn3oTponus.

12. Tennosoe many4yeHne un ero xapakrepmctukn. 3akoH Knpxroda. 3akoH CtedpaHa-bonbumaHa. 3akoH cMeweHuns
Buha.

13. N'vnoteaa MNnaxka. ®opmyna MNnaHka.

14. doToachbdhekT. 3akoHbl hoToadpbdekTa.

15. YpaBHeHne DiHWTeNnHa Ansa BHeWHero chotoaddekTa.
16. OnbiTbl Jlebepnesa. [asneHue ceeTa.

17. SdbpekT KomntoHa.

18. OCHOBHbIE NONOXEHNS KBAHTOBOM MexaHuku. Popmyna ae Bpoiing. CooTHoweHns HeonpeaeneHHocTeh. BonHosasi
PYHKLMS 1 ee CTAaTUCTUYECKNA CMbICH.

19. Obuwee ypaeHeHve WpeanHrepa. YpasHeHve LWpeauHrepa ans cTaumMoHapHbIX COCTOSIHUIA.
20. CeobogHas YacTuua. YacTtviua B 04HOMEPHON NPSIMOYroNbHOW " NoTeHLManbHom same".

21. MNpoxoxaeHne YacTuLbl CKBO3b NOTeHLManbHbIA 6apbep. TYHHENbHbIA 9¢0deKT.

22. KBaHTOBbIV rapMOHUYECKMNIA OCLIMANSATOP.

23. KeaHToBas teopus atoma. Noctynatbl Bopa.

24. Atom Bogopoga. KeaHToBble Yucna.

25. CnekTpbl aTOMOB 1 MONEKYII.

OneMeHTbl (OM3NKN TBEPAOro Tena.

26. BbiHy>xaeHHOe nanyyeHue. MNpuHumn getanbHoro pasHosecus. dopmyna Mnaxka

27. Ilasepbl

28. PacnpepneneHue anekTpoHOB NPOBOAVMOCTM B MeTa/e Mo SHeprusm npv abcontoTHOM Hyne. SHeprus depmu.
BnusiHne TemnepaTtypbl Ha pacnpeneneHve aNeKTPOHOB NPOBOAMMOCTY B METa/e No aHEepPrusim.

29. Teopus TennoemkocTel SinHwTeliHa , Jebas.
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30. SHepreTnyeckue 30HbI B KpucTannax. PacnpeneneHune anekTpoHOB Mo 3HEPreTUHeckMM 3oHaM. BaneHTHas 30Ha v
30Ha NpoBoAUMOCTU. MeTannbl, AUANEKTPUKUN 1 NMONYNPOBOLHUKN.

31. MonynposoaHwku. CobcTBEHHASA 1 NPUMECHAs NPOBOAMMOCTb NOYNPOBOAHMKOB.
32. Paborta Bbixoaa. KoHTakTHast pasHOCTb MOTEHLMAMO0B.

33. KOHTakT 9n1eKTPOHHOrO 1 AbIPOYHOrO MOMYNPOBOAHMKOB (P-N NEepexon) 1 ero BofbT - aMnepHas xapakTepucTuka.
Anpo aroma.

34. OCHOBHblE CBOMCTBA 1 CTPOEHNE SAOpa.

35. OHeprus cea3un soep.

36. SloepHble cunbl.

37. PagnoakTneBHOCTb. Buabl paanoakTMBHOrO N3ny4eHus.

OneMeHTapHble YacTuLbl.

38. YpoBeHb aneMeHTapHbIX YacTuu,

39. dyHOameHTanbHbIE B3aMMOOENCTBUS.

6.4 MeToounueckne matepuanbl, onpeaensitome npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa pesaTeNIbHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUpoBaHUSA KOMMNEeTEeHLUN

B KDY peiictByeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKW 3HaHWUIA obydatowmxcsi. CyMMapHo no ancumninHe (Moaynio)
MOXHO nony4nTtb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Insa 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

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

[ins ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHWUN, YMEHUN, HAaBbIKOB U (UK) onbiTa Ortan | KonnuectBo
KOHTpONs OefATeNIbHOCTU, XapaKTepU3yoLLLUX 3Tanbl OPMUPOBaAHNA KOMMNETEeHL U 6annos
Cemectp 1

TekyLLUA KOHTPONb

NabopartopHble (B ayantopun, oCHaWEHHOR COOTBETCTBYIOWMM 060pyaoBaHMEM, 0Byyatowmecs
paboTbl MPOBOAAT y4eOHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B NMPUMEHEHNM 1 15
NPaKkTUKO-OPUEHTMPOBAHHbBIX TexHoNnornii. OLeHMBaKOTCA 3HaHNe MaTepuana u
YMEHVE NPUMEHSTb €ro Ha NPaKTUKE, YMEHWNS 1 HABbLIKK MO paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

TecTuposaHue |TecTupoBaHue NPOXOAUT B NMCbMEHHON hopme nnn ¢ NCNONb30BaHNEM
KoMMbloTEepPHbIX cpeacTs. Obyyatowmiicst nonyyaeT onpenenéHHoe Konm4ecTso 2 5
TECTOBbIX 3a4aHW. Ha BbINONHEHWE BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OLueHka BbICTaBNseTCs B 3aBUCUMOCTM OT
npoueHTa NPasuibHO BbINOMHEHHbIX 3a4aHWUA.

Konnokenym  [Ha 3aHsiTm obyyarolwmecs BbICTYNatoT C OTBETAMM, OTBEYAIOT HA BOMPOCHI
npenogaeatens, 06CyX4atT BONPOCH! MO U3y4yeHHOMy Matepuany. OueHvBatotca | 3 5
YPOBEHb MOArOTOBKM MO TEME, CNOCOBHOCTb CUCTEMHO U NIOFMYHO M3naratb
MaTtepuvan, aHanM3npoeaTtb, POPMyNMpPoBaTb COOCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.

CemecTp 2
TekyLLUA KOHTPONb

NabopatopHble (B ayantopun, ocHawéHHOM cooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
paboTbl NPOBOAAT y4ebHbIE 3KCMEPUMEHTbI U TPEHUPYIOTCS B MPYMEHEHNM
NPakTUKO-OPUEHTUPOBAHHbIX TexHONormin. OLueHnBalTCSa 3HaHWe matepuana u
YMEHVE NMPUMEHSITb ero Ha NPakTVKe, YMEHUs 1 HaBblki Mo paboTe ¢
06opyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

TeCTVIpOBaHVIe TeCTI/IDOBaHVIe npoxognT B NMUCbMEHHON popme nnm ¢ ncnonb3oBaHMeEM
KOMMbIOTEPHbIX CPenCTB. 06y'-|a+ou4v||7|cq nony4aet onpep,enéHHoe KONnM4ecTBO
TECTOBbLIX 3a4aHuin. Ha BbINoNHEHNE BbloenseTcs pukcmnposaHHoOe Bpems B
3aBUCMMOCTM OT KonmdecTBa 3adaHuii. OueHKa BbICTaBNSIETCS B 3aBUCMMOCTM OT
npoueHTa npasuibHO BbIMO/THEHHbIX 3a0aHuni.

—_

15

N
[6)]
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
Konnoksuym Ha 3aHaTMmn obyyatowmecs BbICTynaroT ¢ 0TBETAMK, OTBEYAIOT Ha BOMPOCHI
npenoaasatens, 06cy>XnatoT BONPOChI Mo n3y4yeHHoMy Matepuany. OueHnBatotcs | 3 5

YPOBEHb MOAFOTOBKM MO TEME, CMOCOBHOCTE CUCTEMHO U NIOTMYHO MU3naratb
mMatepuan, aHann3npoBaTb, POPMYNMPOBaTb COOCTBEHHYIO MO3ULIMIO, OTBEYATb
Ha AOMNOHUTENbHbIE BOMPOCHI.

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

Cemectp 3
TekyLLUA KOHTPONb

NabopatopHbie (B ayantopun, ocHaWwéHHON CooTBETCTBYOWMM 060pyaoBaHmeM, obyyatowmecs
pabothi NPOBOLSAT y4ebHbIe 3KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 30
NPakTUKO-OPNEHTUPOBAHHbBIX TexHoNnoruni. OLueHMBaKOTCS 3HaHNe maTepuana um
YMEHUE MPYMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

TecTupoBaHue [TecTupoBaHWe NPOXOaWT B NMMCbMEHHON CDOPME UK C UCMNONb30BaHNEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmincs nonyyaeT onpenenéHHoe Konm4ecTso 2 10
TECTOBbIX 3aaHunii. Ha BbiNONHeHWe BblaenseTcs PUKCMpoBaHHOE BpeMs B
3aBUCKMOCTY OT KonnyecTBa 3agaHuii. OLeHka BbicTaBnseTcs B 3aBUCMMOCTM OT
NPOLIEHTa NPaBU/IbHO BbINONHEHHbIX 3a0aHWA.

Konnokeuym Ha 3aHsTMKn obyyatowmecs BbICTynaroT ¢ 0TBETAMK, OTBEYAIOT Ha BOMPOCHI
npenoaasatens, 06cyXnatoT BONPOChl Mo n3y4yeHHoMmy matepuany. OueHnBatotcs | 3 10
YPOBEHb MOArOTOBKM MO TEME, CMOCOBHOCTb CUCTEMHO U NIOTMYHO M3naratb
mMartepuan, aHann3npoBaTb, POPMyNMPOoBaTb COOCTBEHHYIO MO3NLIMIO, OTBEYATb
Ha OOMNONHUTENbHbIE BONPOCHI.

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

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

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4eOHOM nuTepatypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4aloWwmnMcs B OAHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

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

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

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

MepeyeHb OCHOBHO 1 OOMNONHUTENBHON y4ebHOM NMTepaTtypbl, HEOOXOAUMOI 4N OCBOEHUS ANCUMNANHGLI (MOayNs),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBNEHWIO NPU N3MEHEHWM YCNIOBUA
noroeopoB KDY ¢ npaBoobnanatensiMu aNeKTPOHHbLIX U34aHWUIA U NPU N3MEHEHMM KOMMNEKTOBaHUS ooHaoB Hay4yHoi
onbnuortekn KPY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONA
OCBOEHUSI AUCLIMMINHDbI (MOOYNA)

Opabosud K. H. ®nsuka [OnektpoHHbiii pecypc] / K. H. Opabosuy, B. A. Makapos. - Mockea: duamatnut, 2010. - 539 c.
- http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

duznka : y4ebHuk / B.N. Oemuayenko, N.B. OemnnyeHko. ? 6-e usgn., nepepab. n gon. ? M. : UHDOPA-M, 2017. ? 581 ¢ -
http://znanium.com/catalog/product/851529
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5. Kypc comsmku: YuebHoe nocobue / B.I'. XaBpyHsk. - M.: HAL UH®PA-M, 2014. - 400 c.: 60x90 1/16. - (Bbicluee
obpasoBaHue: bakanaspuar). ISBN 978-5-16-006395-9 - http://znanium.com/catalog/product/375844

9. MeToguyeckme ykasaHus oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumu B xone NeKUMOHHbIX 3aHSATUI HE0BX0AMMO:

1. BecTu KoHCcnekTupoBaHme y4ebHoro matepuana.

2. Obpalatb BHMMaHUe Ha Kateropuu, OPMyNNPOBKM, 3aKOHbI, pacKpblBarowWme coaepxaHue
PU3NYECKUX SBNIEHUI 1 NPOLIECCOB.

3. Obpaluatb BHMMaHME Ha Hay4Hble BbIBOAbI M 9KCMEPUMEHTANIbHBIE A0KA3aTeNbCTBa PU3NYECKNX
3aKOHOB.

4. BHMMATENbHO YSCHUTb NPaKTUYECKYO0 HanpaBneHHOCTb OCHOBHbIX 3aKOHOB (U3MNKN.

5. XenatenbHo ocTaBuTb B paboymx KOHCNEKTax Nossi, Ha KOTOPbIX Aenatb NOMEeTKM 13
PEeKOMEHA0BaHHOM NMTepaTypbl, LOMOMHSOWMe MaTepvan NPOCNyLWaHHOR NeKUUK, a TakxXe
noAyepkumBaoLLme 0cobyto BaXXKHOCTb TEX U UHBIX TEOPETUYECKMX MONOXEHNIA.

6.3anaeatb NpenoaaBaTenio yTOYHSIOWME BOMNPOChI C LIE/b0 YSICHEHUSI TEOPETUHECKUX MONOXEHWA,
paspeLleHIst CMOPHbIX CUTYyaLWii.

npakTuyeckmne | B xone npakTuyeckmnx 3aHaTUiA HEO6X0AMMO:

3aHsATUA 1. BHVKHYTb B CMbICN 11 MOCTAHOBKY BOMpOca. YCTaHOBUTbL BCE NN LaHHbIE NPUBELEHbI ANS PeleHns
3apayn. Coenatb CXeMaTn4eCKMn PUCYHOK.
2. Kax oyt npakTnyeckyto 3aaqy pewnTb BHavane B 0bwem suae. 10 No3BONUT LeneHanpasneHHo
MCMoMNb30BaTh (PU3NYHECKUI 3aKOH MO TEME PELIAEMOii 3a8aun.
3. [MpoBeCTU YMCNEHHBIE MATEMATUYECKMNE PACHETHI 1 0653aTENBHO NPOBEPUTL PA3MEPHOCTD U
NpaBLonon0OHOCTb NOMYYEHHbBIX PU3UYECKMX BENNYMH.

nabopatopHble| llabopaTopHble paboTbl

paboTbl Mepen npoeeneHnem nabopatopHoit paboTbl 0653aHbl 03HAKOMUTLCS C TEXHUKOI Be3onacHOCTV npu
BbIMONIHEHNW AaHHOM paboThl U MeToANYEeCcKUMU yKasaHuaMu K padoTe. MNpu BbINONHEHUN
nabopaTopHbIX paboT HeobXxoaMMo:
1. CdpopMynunpoBaTh LieNb 1 3a4a4u BbINONHSEeMol paboThl
2. Yka3aTb B 0T4eTe CXeMy YCTaHOBKM W pacckasaTb NpUHUMN ee OeicTBns
3. 3anucatb peaynbTaTtbl U3MepeHuii B Tabnuue 1 onpeaennts paboyne goopMynbl pacyeTos
4. ObpaboTaTb pesynbTaThl U3MepeHuii cornacHo pabodnx oopMyn 1 NPeacTaBmTb OaHHble B BUAe
rpadgoukoB, Tabnuu, (MpUBETCTBYETCS MCMOMNb30BaHMe Nporpamm 06paboTkn sKCneprMeHTanbHbIX
namepenuii Origin, Excell). Paccuntatb NorpewHocTn namepeHunii
5. CocTaBnTb BbIBOAbI MO UTOTraM BbIMONHEHHON paboThl. [poBeCTN CpaBHUTENbHbIR aHau3 ¢
TEeopeTNYecKMn OaHHbIMU
6. Mo ntoram BbiNoNHeHNs PaboTbl COCTABUTL OTHYET MO BbilleyKa3aHHbIM MyHKTaM (MPUBETCTByeTCS
HaneyaTtaHHbIli BAPUaHT).
7. OTBETUTb Ha TeopeTnYecKmne Bonpockl Nno Teme paboTol.

camocTosi- | B xopme camocTosiTenbHoOM paboTbl HEOOX0AUMO:

TenbHas 1./18y4nTb OCHOBHYIO 1 OOMOMHUTENBHYIO NUTEPATYpPyY MO TEME.

paboTa 2. N3yunTb 1 npopaboTaTb NEKUMOHHbIN MaTepuan, AONOfHUB ero COBCTBEHHbIM KOHCTMEKTOM,
Mony4yeHHbIM N3 PEKOMEHOBAHHOW MpenoaasareniemM nuteparypbl.
3. N3yunTb pekoMeHOoBaHHbIe NpenonaBaTeneM afekKTpoHHble 06pa3oBaTefibHbIe PECYpPCh,
npeseHTaumm no n3yyaemblM pasaenam pusnku.
4, O6paTVITb ocoboe BHMMaHue Ha MOCTaHOBKY 3KCMepuMeHTallbHbIX OMNbITOB, OOKa3blBalOWMX
bmanyeckune 3akoHbl B npupoae.
5. B cnyvae Bonpocos no usydaemomy matepuany- obpalwarbcs K npenonasaTento 3a
pasbsACHEHUsAMN.
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Bup pabot MeTtoaunyeckue pekomeHaauum

konnokeuyM | 1. O3HaKOMUTbCS C MEPEYHEM BOMPOCOB

2. BHMMaTenbHO NpoYMTaTh Y OCMBICIIUTb PEKOMEHOBaHHY0 NTepaTypy, KOHCMEKT NeKuuii. BolyunTb
BCE (pr3n4eckne PopMysbl Mo NPORLEHHEIM TEMaM

3. Konnoksuym no cousvike npoxoamT B MMCbMEHHO OpMe 1 OOMXKEH CoAepXartb:

- onpeneneHne OCHOBHbIX (OU3NYECKMX BENVYUH (B aHANUTUYECKOR 1 TEKCTOBOI (hopMe);

- OJ1s BEKTOPHbIX BEMIMYUH LONXHbI ObITh ONpefeneHsbl Kak MoLynb, Tak Y HarnpaeneHue;
-gPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3UKI (B aHAIMTUHECKON 1 TEKCTOBOI DopMe); Npu 3TOM
HeobxoOMMO oaTh onpeneneHne U3NYECKNX BEUYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHA; PUCYHOK,
MOSICHSIIOLWMIA OTBET HA BOMPOC

4. PeweHrvie 3a8ay cHa4ana crnefyeT ocylecTBuTb B obuem Buae (B BykBeHHbIX 0603HaYeHNsX),
MONy4nTb PacYETHYO POPMYIy 11 3aTEM MPOU3BECTM YNCNEHHBI pacyeT B eauHuuax CU.

TecTnpoBaHue | 1. MNepen peweHMEM 3aaaHUA PEKOMEHAYETCS NMOBTOPUTL COOTBETCTBYIOLLYIO TEOPUIO MO y4ebHUKam
WM KOHCNEKTY, 3anncaHHOMY Ha NEKUNOHHbIX 3aHSATUSAX, MPOCMOTPETb OCHOBHbIE DOPMYJIbl U 3aKOHbI
B LAHHbIX METOAMYECKNX YKA3aHUSX, NPUMEPDI PEWEHNS 3a4a4, PACCMOTPEHHbIX Ha NPaKTUYECKNX
3aHATUSX.

2. MpurcTynas K pelweHnto 3anaHusi, He06Xo04MMO KpPaTKO 3anucaTb ero ycnoeue, u (ecnu
HeobxoaouMo) caenaTb pUCyHOK. PeleHne cHavana cnefyet ocywecTBmTb B oblem Buae (B
6yKBEHHbIX 0603HaYEHUSIX), MONYHUTE PACYETHYIO POPMYY 1 3aTeM NMPOU3BECTU YUCTIEHHBI pacyeT B
eavHuuax CW. Tocne aTtoro Hy>XHO CPaBHUTb MOMYYEHHbIA OTBET C BapmaHTamu oTeeta. Ecnm oTBeThbl
He coBnanu, To HeOBX0AMMO NPOAHANM3MPOBaTb PELIEHVE 3a4aHUS, YTOYHWUTD NPaBUIbHOCTb
BblGpaHHbIX CPOPMYST 1 3aKOHOB, a 3aTEM UCNPaBMTb OWNBKN.

3. Ob6s13aTeNbHO BbINONHEHWE AOMAWHMX NPAKTUYECKUX 3aA4aHNiA 4SS YCNEWHOro NpoxXoX AeHus!
TECTUPOBAHUS U HANMUCAHWUS MUCbMEHHbIX (KOHTPOMbHBLIX PaboT).

3avet 1. O3HaKOMMTbCS C NEpPeYHEM BOMPOCOB AN 3aYeTa

2. BHMMaTenbHO NpoYnTaTth 1 OCMBICIIUTb PEKOMEHJOBaHHY0 NTepaTypy, KOHCMEKT NeKuuii. BelyunTb
BCE (pranyeckre oopMysbl No NPORAEHHbIM TEMaM

3. 3ayeT no orauke NPOXOAUT B NMCbMEHHON (DOPME U [ONXEH colepXaTb:

- onpeneneHne OCHOBHbIX (OU3NYECKMX BENVYUH (B aHANUTUYECKOR 1 TEKCTOBOI (hopMe);

- 0N BEKTOPHbIX BEMIMYUH AONXHbI ObITh ONpefeneHbl Kak MoLyfb, Tak Y HanpaeneHue;
-gPOPMYNMPOBKY OCHOBHbBIX 3aKOHOB (PU3UKI (B aHAIMTUHECKORN 1 TEKCTOBOV chopMe); Npu 3TOM
HeobxoOMMO [aTh onpeneneHne U3NYECcKNX BEIUYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHAa; PUCYHOK,
MOSICHSIIOLWMA OTBET HA BOMPOC

4. PeweHrie 3a8ay cHa4yana cnemyeT ocylecTBuTb B obuem Buae (B BykBeHHbIX 0603HaYeHNsX),
MONy4nTb PacYETHYO POPMYIy 11 3aTEM MPOU3BECTM YMCNEHHBI pacyeT B eauHuuax CU.

9K3aMeH 1. O3HaKOMMTLCS C NEPEYHEM BOMPOCOB 415 9K3aMeHa

2. BHMMaTenbHO NpoYnTaTh Y OCMBICIIUTb PEKOMEHLOBAHHYIO NUTEPATYPY, KOHCMEKT NEKUUiA. BolyunTb
BCE PM3Myeckne oopmysibl MO NPONOEHHBIM TEMaM

3. OK3aMeH No pr3nKe NPOXOAUT B MUCbMEHHOW (hOpMeE 1 OOMXEH CoaepXaTb:

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

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONPeneneHbl Kak MoLysb, Tak Y HarpaBneHue;
-0OPMYNIMPOBKY OCHOBHbIX 3aKOHOB (PU3MKU (B @aHANUTUYECKOM 1 TEKCTOBOW ChOopMe); MpU 3TOM
HeobxooMMO [aTthb OnpeneneHne ON3NHECKNX BENUYMH, BXOASAWMUX B (DOPMYNINPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMWIA OTBET Ha BONPOC

4. PeweHrie 3a8a4 cHa4ana cnemnyeT ocylecTButb B obuem Buae (B BykBeHHbIX 0603HaYEHNSX),
NONMy4YNTb PACYETHYIO POPMYNY 1 3aTeEM NPOU3BECTU YUCTEHHBIV pacyeT B eduHuuax CIA.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHMI 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNoYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme AUCLMNIVHBI (MOZYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npoecca no aucuunInHe (Mogynio)

MaTepmaanoweXHquCKoeo6ecneHeHmeo6pasoBaTean0N)npoueccaru)umcumnnMHe(Monynm)BKnmqaecheéﬂ
cnepywouwme KOMMNOHEHTDI:
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Mporpamma aucumnnmHbl "®nsmka”; 15.03.06 "MexatpoHrka u poboToTEXHMKA".

MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.

MynbTMeouiiHas ayoutopus.

KomnbloTepHbIii knacc.

CneuvannsmposaHHas nabopaTtopusi.

12. Cpe.u,cma ajantauumm npenogasaHus auCcUNNNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSATUE NHpopMaLMK 0By4YatoWmMMNCs MHBAIMAAMY U NLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn Nto6oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONg pasnnyHbIX Nob3oBaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEACTaBUTb B Pa3NnNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 noTepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPAaBNEHUSI KOHTEHTOM C KNaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpumMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4any MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBaloLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNIMHOM, 3a CHET aNlbTepHaTUBHbIX CNOCOO0B, B TOM YKC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIA;

- NPUMEeHeHne OUCTaHUNOHHbIX 06p330BaTeﬂbeIX TEXHONOrnn ang nepegayn I/IH(pOpMaLI,I/II/I, opraHu3aumnmn pasnnyHblx
(*)OpM I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa6OTbI oéyqalomeroc:ﬂ C npenonasarteneMm, B TOM 4nucne Be6I/1HapOB, KOTOpble MOryT
ObITb MCMONb30BaHbl A5 nposeneHnsa BMpTyanbHbIX NeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUS BCEX y4aCTHUKOB
ANCTaHUMOHHOIro 06y‘-leHI/19|, npoeseneHns ceMnHapos, BbICTyNNeHUA ¢ oKnagamm 1 3alnTbl BbIMONMHEHHbIX pa60T,
nposeneHns TpeHNHros, opraHn3aunn KONNEKTUBHOW paGOTbI;

- MPUMEHEHVE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONXKNTENIbHOCTU caaqm oby4atoLmMMcst UHBaANULOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (DOPM NPOMEXYTOYHON aTTecTaLmm No OTHOWEHNIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4u 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- MPOAOMXNTENBHOCTIN BBICTYNNEHNS 0By4atoLwerocs Npu 3awmute KypcoBoii paboThl - He Bonee Yem Ha 15 MUHYT.
Mporpamma cocTtaeneHa B cootBeTcTBmm ¢ TpeboBaHnsamm @FOC BO n yyebHbiM nnaHom no HanpasneHuto 15.03.06

"MexaTpoHuka 1 poboToTexHmka" 1 Nnpochunio NoaroToskun "KoMnbloTEPHBIE TEXHONOMMK B MEXaTPOHUKE 1
poboToTeXHMKE".
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Mporpamma aucumnnmHbl "®nsmka”; 15.03.06 "MexatpoHrka u poboToTEXHMKA".

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

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHvne noarotoeku: 15.03.06 - MexaTpoHuka 1 poboToTexHuka

Mpodpmnb NOAroToBKM: KOMMNLIOTEPHbIE TEXHONOIMM B MEXATPOHUKE 1 POBOTOTEXHUKE
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. Casenbes W. B. Kypc 0bwein ouanku [TekcT] = A Course in general pfysics. T. 1, MexaHvka. MonekynsipHas gousmka:
B 3-x Tomax / W. B. CaBenbes. - CaHkT-MeTepbypr: MNaHb, 2011. - 432 ¢.(100 2k3.).

2. CaBenbes W. B. Kypc obweit gousmkn [TekcT]. T.2: SnekTpmyecTBo 1 MarHetnaM. BonHbl. Ontuka. - 10-e u3g., cTep.. -
CN6. : NaHb, 2008. - 496 c. : un. - (Y4ebHukn ons By3os. Cneu. nut.). - ISBN 978-5-8114-0631-9.(31 ak3.).

3. Casenbes W. B. Kypc obweit consmku [TekcT]. T. 3, KBaHToBas ontuka. ATomHas cpusmka. dursuka 1Bepaoro tena.
Ddu3rka aTOMHOro AAPa U ANEMEHTAPHbIX YacTuL: y4ebHMK ans By3os: B 3 1. / U. B. Caeenbes. - CaHkT-lNeTepbypr:
NaHb, 2008. - 320 c.(99 2k3.).

4. Tpochumosa T.U. Kypc gomamku [TekcT] : yuebHoe nocobue Ans MHXEHEPHO-TEXHNYECKMX CreLmnanbHoOCTeh By30B /
T.W. Tpocpumosa. 10-e n3a., nepepab. u gon .? Ekatepunbypr : ATI1, 2016. - 560 c¢.(35 ak3.).

5. Kypc comsmku: YuebHoe nocobue / B.I'. XaBpyHsk. - M.: HAL MH®PA-M, 2014. - 400 c.: 60x90 1/16. - (Bbicwwee
obpasoBaHue: bakanaspuar). (nepennet) ISBN 978-5-16-006395-9 - Pexum pgoctyna:
http://znanium.com/catalog/product/375844

6. [lemmnayeHko B. V. dusrka [SnekTpoHHbIl pecypc] : y4ebHuk / B. U. Oemunayenko, U. B. OemnayeHko. - 6-e nsg.,
nepepab. n gon. - Mockea: MH®PA-M, 2016. - 581 c. - ISBN:978-5-16-010079-1. - Pexum poctyna:
http://znanium.com/bookread2.php?book=469821.

7.KyaHeuos C. U. Kypc douaukn ¢ npumepamn pelweHus 3agad. 'dumamka KOHAEHCMPOBAHHOIO COCTOAHNSA' [ONEKTPOHHbINA

pecypc] : y4ebHoe nocobue / C. L. KyaHeuos, H. A. TumyeHko. - ToMck: HaumoHanbHbIi nccnenoBaTenbckuii ToMckuii
nonuTexHnyecknii yHneepcmtet, 2011. - 47 c. - Pexum goctyna: http://znanium.com/go.php?id=417650

JononHutenbHasa nuteparypa:
1. BacpuH [. B. dusnka [TekcT] : yuebHoe nocobue : [B 2 yacTax] / O. b. BadwH. - 2-e nag., non. - KasaHb : 3g-8o
MOwUH PT, 2011. - Y. 2. - 460 c. : un. - bubnuorp.: c. 432. - MNpeaM. ykas.: c. 445-459. - Mpwun.: c. 432-444. - Pek. MO. - B
nep. - ISBN 978-5-4233-0032-6.(100 ak3.).
2. BacpuH 0. B. dusnka [TekcT] y4eb. nocobuve ons cTyn. nHxeHepHbix cnew./ [. b. BaguH. - 2-e u3g., gon.. - KasaHsb :
WNap-8o MOuH PT, 2010. - Y. I. - 316 ¢. : un. - Bubnuorp.: c. 300. - ISBN 978-5-4233-0033-5. (100 ak3.).
3. Bpybnesckas I". B. ®usuka. Mpaktukym [SnekTpoHHbI pecypc]: yuebHoe nocobue / I'. B. Bpybnesckas, . A.
"oHuapeHko, A. B. MnblowoHok. - Mockea: MH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - Pexum gocTyna:
http://znanium.com/go.php?id=252334
4. Npabosuy K. H. ®nsmka [OnekTpoHHbIi pecypc] / K. H. Opabosuy, B. A. Makapos. - Mockea: ®uamartnut, 2010. - 539
c. - ISBN 978-5-9221-0652-8. - Pexum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140
5./nblowoHok A. B. dusnka [OnekTpoHHbIin pecypc]: y4ebHoe nocobue / A. B. UnbtowoHok, M. B. AcTtaxos, U. A.
"oH4apeHko. - Mockea : UIH®PPA-M, 2013. - 600 c. - (Beicwee obpazosaHue). - ISBN 978-5-16-006556-4. - Pexum
noctyna: http://znanium.com/go.php?id=397226
6.KaHH K. B. Kypc obuieit gonankm [9nekTpoHHbIA pecypc] : yuebHoe nocobue / K. B. KaHH. - Mockea: OO0 'KYPC',
2014. - 360 c. - ISBN 978-5-905554-47-6. - Pexxum pgoctyna: http://znanium.com/go.php?id=443435
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Mporpamma aucumnnmHbl "®nsmka”; 15.03.06 "MexatpoHrka u poboToTEXHMKA".

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

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

HanpasneHve noarotosku: 15.03.06 - MexaTpoHuka 1 poboToTexHmka

Mpodpmnb NOAroToBKM: KOMMNLIOTEPHbIE TEXHONOIMM B MEXATPOHUKE 1 POBOTOTEXHUKE
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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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