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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. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

CrpaHnua 2 13 16.
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Mporpammy oucuunnuHel paspabdoTan(a)(n) npodgoeccop, A.H. (ooueHT) EpemuHa P.M. (Kadhenpa obuiein consmku,
OtneneHve cunaukm), RMEremina@kpfu.ru ; npodpeccop, a.H. (npodpeccop) Puwman A.N. (Kacbenpa obuuein craukm,
OtneneHve comaunkn), aif@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLun npuobpeTtaeMoi KOMNETEeHLUN

MnK-12 CNocoBHOCTb K chopManmnsaumm B CBOei npenMeTHol 061acTi ¢ y4eToM
OrpaHNYeHnn NCNoNb3yeMbiX METOL0B UCCNefoBaHNS

MK-13 FOTOBHOCTb K MCMOMIb30BaHNIO METOA0B M MHCTPYMEHTaNbHbIX CPECTB
nccnenoBaHus 06bEKTOB MPOECCUMOHANBHON OEeATENbHOCTU

MNnK-14 FOTOBHOCTb OB0CHOBbLIBATH NPUHMMAEMbIE MPOEKTHBIE PELIEHNS, OCYLLECTBASATD
MOCTAHOBKY W BbIMOMHSATH 9KCMEPUMEHTbI MO MPOBEPKE NUX KOPPEKTHOCTA U
90 PEKTUBHOCTH

MK-21 BnafeHve HaBblkaMu YTEHWS, MOHMMaHUS U BblAENEHUS TAaBHOA AN NPOYNTAHHOMO

MCXOOHOro Koaa, ookyMeHTauumn

Obyqarowumincsi, OCBOVBWNIA AUCLANANHY (MOSY/b):
JonxeH 3HaTb:

-cp|/13|/|quK|/|e OCHOBbI SIBMEHWUI, CBA3AHHbIX C ATOMApPHO-KOPNYCKYNAPHbIM CTPOEHNEM BELLECTBA;

-OCHOBHbIE K/1aCCUYECKME N COBPEMEHHbBIE SKCMEPVMEHTaNbHbIE Pe3yNbTaThl B 0611aCTN TEMNOBbIX ABNEHWIA, SBNEHWIA
rnepeHoca, pas3oBbIX NepPexonos;

-OCHOBHblE 3aKOHbI TEPMOLAMHAMUKW, METOAbI TEPMOAUNHAMUYECKOTO M CTATUCTUYECKOrO ONUCAHMSA MHOTOYaCTUYHbIX
CUCTEM;

-NPUHUMNbI paboTbl U YCTPONCTBO COBPEMEHHOI SKCNepUMeHTanbHOM annapaTypbl ANs UCCNenoBaHNS TEMNOBbIX
SABNTIEHWI, SIBNEHNI NepeHoca, 0as3oBbiX Nepexonos.

JonxeH ymeTtb:

-NPUMEHSATb PU3NYECKUE METOAbI K ONUCAHUIO SBNEHUIA, CBS3AHHBIX C aTOMaPHO-KOPNYCKYNSPHLIM CTPOEHNEM
BeWecTBa;

-UCnonb30BaTb MeToObl PUINYECKUX nccnenoBaHuia;

-ycTaHaBnNMBaTb B3aUMOCBSI3b (PU3NHECKIMX SIBIEHWI C OPYrUMK pasaenamu gousnku, n ocobo, B NorpaHnyHbIX
0bnacTsx - U3NYECKOl XMMAN 1 XUMUYECKON CON3UKN;

-ncnosib30BaTb COBPEMEHHbIE 06pa305aTeanb|e 1 MHJOOPMALIMOHHbIE TEXHONOruM Ang an|06peTeva HOBbIX 3HAHWUI

JonxeH Bnanetb:

-HaBbIKaMN PacYeToB B paMKax TEPMOANHAMUYECKOrO 1 CTATUCTUHECKOrO METOA0B ONUCAHUS;
-HaBblkamMmn paboTbl ¢ NpoCTeilen N3MepuUTeNbLHON annaparypoil;
-HaBblkamMmn paboTbl ¢ y4eOHOM 1 Hay4YHOW NMTepaTypoi.

JonxeH eMOHCTPMPOBaTh CMOCOBHOCTb 1 FOTOBHOCTb:

- K peleHmnio 3aaay, CBSI3aHHbIX C aTOMapHO-KOPMYCKYNSPHLIM CTPOEHVEM BEWECTBa

- 3KCMNyaTUMpPOBaTh COBPEMEHHYIO (PM3NYeCcKyto annapatypy 1 obopyaoBaHvie

- paboTaTb C COBPEMeHHbIMU 06pa30BaTENbHLIMM 1 MHGOPMALIMOHHLIMW TEXHONOrMSIMU

2. Mecto aucuunnuHel (Moayns) B ctpyktype OIMOIM BO

KETPOHHBH
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Mporpamma ancumnnuubl "dusmka”; 09.03.04 "MporpamMmHas nHxXeHepus".

LaHHaa oucumnnmHa (mogynb) BkntodeHa B padgen "61.B.04.1 ducumnnmHbl (Mogynu)" OCHOBHOW NPOGIECCMOHASBHOIA
obpaszoBatenbHoi nporpammel 09.03.04 "MporpammHas nHxeHeprs (TexXHONorns NPOeKTMPOBAHMS
annapartHO-NPOrpaMMHbIX UHGOPMALMOHHBIX CUCTEM)" U OTHOCUTCS K 0083aTeNbHbIM AUCLIMINHAM.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem pucumMnIvHbl (MOAYNS) B 3a4€THbIX eAUHMLLAX C yKa3aHUeM KONMYeCcTBa YacoB, BbiOe/IeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiXx 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLIMIMNHBI cocTaBnsieT 9 3a4eTHbIX(ble) eauHuML(bl) Ha 324 yaca(oB).

KoHTakTHas paboTta - 144 yaca(oB), B TOM yucne nekumm - 96 4aca(oB), npaktudeckue 3aHatus - 0 yaca(os),
nabopatopHbie paboTbl - 48 yaca(oB), KOHTPOb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 108 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ONCLMUMMUHBL: 3K3aMeH B 1 ceMecTpe; 3k3aMeH BO 2 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)
Bugbl n yachbl
KOHTaKTHOW paboThbl,
N Paspgenbl pucuMnInHbI / Cemectp MX TPYA0EMKOCTb CamocTosiTenbHasi

Moayns (B yacax) pa6orta
MpakTuyecknellabopatopHble
3aHATUA paborthbl

Nlekuunmn

Tema 1. BeegeHue lNpenmert n
mMeToabl Pusnkn. dusmnyeckme
momenu. CBOMCTBa NPOCTPaHCTBA U
BpemeHun. Cuctembl eauHnL
1 |13mepeHms. [MoHsTNE pa3MepHOCTH. 1 >
" |EAMHULBI U3MEepeHns pacCToSHUIA K
BpemeHm B cucteme CU.
CamocTtosiTenbHo: Mameperune
60nbLWNX 1 ManNbIX PACCTOSHUA 1
BPEMEH.

Tema 2. KnHematuka Cuctemsl
oTcyeTa 1 CMCTEMbI KOOPAMHAT.
MpeobpazoBaHNst KOOPAUHAT.
CVHXpOHMN3aLMs 4acos.
MepemelueHne, CKOPOCTb,
o |yckopeHume. MpsiMasi n obpatHas ” 4
" |3apaun kuHematukm. Yrnoeas
CKOPOCTb 1 YrNIOBOE YCKOPEHME.
MpeobpasosaHus anunes.
CnoxeHue ckopocTeit. IHBapraHThl
npeobpasoBaHnii (ONMHa, NHTEpBan
BPEMEHU, YCKOPEHME).

Tema 3. lnHammnyeckunin Mmetoq,
OMNUCaHNSA MEXaHNYECKNX CUCTEM.
Macca 1 umnynbc maTepuanbHomn
TOYKW. MMOHATNE CUNbl 3aKOHBbI
AnHammkn HetotoHa. ImMnynbc
CUCTEMbI MaTepuranbHbIX TOYEK.
3 LleHTp macc. YpasHeHue OBuxeHuns 1 6
" lueHTpa Macc. MoMeHT nmnynbca
CUCTEMbI MaTepuranbHbIX TOYEK U
MOMEHT cunbl. COOTHOWEHNE Mexay
HuMn. Pabota cun. Knaccudukaums
cun. TpeHue. TpeHue cyxoe un
BA3KOE. TpeHne CKONMbXeHUns,
KayeHus, nokos.

KETPOHHBH
B_EPCHTET
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 4. 3aKOHbl COXpaHeHUs B
mexaHuke KnHetuyeckas u
noTeHumanbHas sHeprus. Heprus
B3aVMOLENCTBUSA. 3aKOHbI

4. |coxpaHeHuns B MexaHuke. CBsA3b 1 6 0 2 8
3aK0HOB COXpaHeHns Co CBOVCTBAMM
NpoCTpaHCcTBa-BpeMEHI. YpaBHEHNE
Meuwepckoro. dopmyna
Linonkosckoro.

Tema 5. OCHOBbI MEXAHMKM
abcontotHo TBepaoro tena CteneHu
cBobobl TBEPAOro Tena.
PasnoxeHue OBUXeHWS TBEPAOro
Tena Ha nocTynaTensHoe n
BpawarenbHoe. Yrnbl
diinepa.YpaBHEHWS OBUXEHNS
TBEpAoro tena. KuHetnyeckas 1 6 0 6 8
aHeprus Teepaoro tena. MomeHT
nHepummn Tena. TeH30p NHepUnK.
'naBHbIE OCU 1 rNaBHbIE KOMMOHEHTbI
TeH30pa uHepumn. Teopema
lMNoirenca-WrenHepa. CeoiicTBa
rmpockonos. Hytaums n npeueccus.
MpuMeHeHns rmpocKonoB.

Tema 6. OCHOBbI MEXAHMNKM
XnpkocTen n razos Nmopocratuka.
3akoH lMackans. 3akoH Apxumeaa.
lMnasaHwe Ten. [aBneHune Xnaokoctu
n rada. Bapometpuyeckas coopmyna.
KnHematnyeckoe onucaHue
6. XIKOCTEN 1 ra3os. CraunoHapHoe 1 > 0 1 5
TeYyeHne naeanbHom XNOKOCTU.
YpaBHeHve Diinepa n 3akoH
BepHynnu. BaskocTb.
ConpoTuBneHne OBUXEHNIO B
XnpkocTax. CamoCcTOSTENbHO:
XnoKocTHbI MaHOMeTP.
NameputenbHble Tpy6Kku.

Tema 7. CtaTncTnyeckoe onncaHmne
onucaHuns aBneHuin. loeanbHnolii ras -
npocrtenwas Moaenb CTaTUCTUYECKON
cuctembl. Mukpo- un
MaKpPOCKOMUYECKME COCTOSHMSA
cuctembl. dnyktyaummn. [asneHve
rasa. PacnpeneneHus 1 > 0 3 5
Makceenna-bonbumaHa,
®depmun-upaka, 5o3e-OitHwWTENHA.
OCHOBHOE ypaBHEHUE KNHETUYECKOWA
Teopun. Temnepatypa.
Pacnpegnenexune aHeprum no
cTeneHsim ceoboabl. CTaTncTmyeckas
CyMMa COCTOSHUIA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocTtosiTenbHas

paborta

Tema 8. TepMmoamHamMmnyecknin MeToa.
[MepBoe Havyano TepMoanUHaMUKN.
DyHKUMKM cocTosiHMA. ObpaTMble 1
HeobpaTuMble NPOLEeCCh.
TennoemMKocTb, BHYTPEHHAS SHeprus
ngeanbHoOro rasa. TennoemMkocTb
ngeanbHoro rasa. lpouecchl B
npeanbHbIX rasax . Limknnyeckue
npoLecchl U TENNOBbIE
(xonogunbHble) MawuHbl. KM L. Lnkn
KapHo n ero KMNA. Bropoe Havano
TepMoanHamuku. Teopembl KapHo.
AbcontoTHas TepMoaMHaMuyeckas
wkana remnepartyp. HepaBeHcTBO
Knayanyca. SQHTponus.
TepmognHammnyeckoe u
CTaTUCTNYECKOE TONKOBaHMNE
aHTponun. Ctatmctuyeckas
dopmynuposka Il Havana
TepMoamHamuku. Teopema HepHcTa.
TepmoguHammnyeckme pyHKUNN 1
noteHumansl. Ctatmctuyeckas cymma
COCTOSIHU 1 TEPMOAUHAMUYeCKMe
noTeHumarnbl.

Tema 9. Pewenve 3ana4 no
KBaA3MCTATNYECKUM N30MNpoLieccam B
naoeanbHbIX ra3ax.

10.

Tema 10. MexmonekynspHoe
B3avmomeincTane. Cunbl
BaH-nep-Baanbca. MNoteHuman
JleHHappa-IxoHca. Xnumuyeckas
CBS3b.

11.

Tema 11. PeanbHble rasbl 1
XNOKOCTW. YpaBHEHUS COCTOSHNSA
peasnbHbIX ra3oB. YpaBHeHue
BaH-nep-Baanbca.
SkcnepuyMeHTanbHble U30TEPMbI
BaH-nep-Baanbca. Kputuyeckoe
coctosiHue. Mpumep asosoro
nepexona ras-xumakocTb.
TeopeTtnyeckne n3otepmbl
BaH-nep-Baanbca. MetactabunbHble
coctosHus. Kpntnyeckme
napametpbl. ekt
Ixoynsa-TomcoHa. MeToapl
CXmnxeHus ra3oB. OCHOBHbIE
CBOWCTBA N XapakKTepuCTUKN
Xuakocrten. [oBepxHOCTHOE
HaTsxeHue. KanunnapHbie SBneHus.

nOBerHOCTHO aKTuBHblE BellecTBa.

CtpaHnua 6 13 16.
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Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

12.

Tema 12. Teepable Tena. NpuaHaku
KpUCTanIM4yeckoro COCTOSAHNS
(aHM30TPONUSA PUINYECKMX CBONCTB,
JanbHUn Nopsaaok, dha3osble
nepexonbl). Tennosble cBOMCTBA
TBEPAbIX TEN. TeNN0EMKOCTb, MOAENb
OHWTenHa, diHwTenHa-debas.
Teopema [ebas. Tennosoe
pacwmpeHnn. CaMoCTOATENbHO:
CvMMeTpUn KpUCTanm4yeckonm
peleTku

13.

Tema 13. dasosble nepexoqpl.
Ob6061eHHas hopMynupoBka
(dpa3osble guarpammsbl, yCnosus
paBHOBecusa pas,
TEepMOAMHaMN4Yeckoe onncaHme
(rasosbix nepexonos | u Il pona).
TpoiiHas Touka. CamMoCTOSATENBHO:
Monumopchram 1 nonMopgoHble
npespaweHus. CBepxTeky4ecTb v
CBEPXNPOBOAMMOCTb.

14.

Tema 14. lNMpouecchbl nepeHoca.
ObLwee onpenenexHve 1 Buabl
MpoLLeccoB nepeHoca.
SMnupmnyeckre 3akoHbl Ans ra3os
Mpouecchl nepeHoca B XNOKOCTSX 1
TBepaom tene. CaMocToATENbHO:
Mpouecchl nepeHoca B paspexXeHHbIX
rasax. BakyyMm. MNonyyenue un
n3MepeHune Bakyyma.

15.

Tema 15. 3akoH KynoHa.
Hanps>XeHHOCTb aNekTpu4eckoro
nons. Teopema Maycca. MoteHumnan.
CB#3b noTeHumana n
Hanps>XXeHHOCTU
9NEKTPOCTATUYECKOrO NONS.

16.

Tema 16. MpoBoaHMKM B
anekTpunyeckom none. Meton
n30bpaxeHnin. dnekTpuyeckast
€MKOCTb YyeUHEHHOr0 MPOBOAHMKA,
€MKOCTb KOHAeHcaTopa. dHeprus
3apSXEHHOro KoHgeHcaropa.

17.

Tema 17. SnekTpryeckmin AUNonbHbLINA
MOMEHT pacrnpeneneHuns 3apsanos.
Monspusauus onanekTpukos. BekTop
9NEeKTPUYECKOro cMelleHunsl. Buabl
ON3NEeKTPUKOB.

18.

Tema 18. IMoCTOAHHbIN
INeKTpUYecknin Tok. 3akoH Oma.

Y nenbHoe conpoTUBNEHUE U
yoenbHas nposoaMMocTb.CTOPOHHME
Cunbl. DNeKTpoaBMXyLLas cuna.

10

CrpaHnua 7 13 16.
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Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

19.

Tema 19. YpasHeHus Kupxroda.
3akoH Ixoyna-fleHua ons yyacrtka
uenu. SNeKTpuyYecknii ToK B rasax,
anekTponuTtax, B Bakyyme. TepMoaac.
Tepmonapa, seneHus 3eebeka,
MenbTbe, TOMCOHA.
OneKkTpoBakyyMHble Nprbopsbl.
MonynpoBOAHWKM N- 1 p- TUNA.
MonynpoBOAHWNKOBLIV AMoL,
6VNonsipHbIe TPaH3UCTOPbI.

20.

Tema 20. lNocTosiHHOE MarHuTHoe
none. BekTop MarHMTHOM MHAYKLUN.
3akoH Amnepa n cuna Amnepa. Cnna
JlopeHua. 3akoH
Buo-Caeapa-/lannaca. MarHutHoe
none NpsiMoro NPOBOAHMKA C TOKOM.
MarHuTHoe none BHyTpU
6eckoHeuHoro coneHonga. Crunosble
NIMHAW MarHUTHOro nonst MarHuTHbINA
avnonb. MoMeHT cun, [eRCTBYIOWMX
Ha BMTOK C TOKOM B OOHOPOOHOM
MarHUTHOM norne.
HamarHn4yeHHoCTb.HanpsxxeHHOCTb
MarHUTHOro Monsi.

21.

Tema 21. MarHuTtHas
NPOHMLAEMOCTb, MarHMTHas
BOCMPMMMYMBOCTb. [lnamarHeTvkum,
napamarHeTukn, beppomarHeTuku.
3akoH Kiopu-Belicca.
AHTMEPPO-MarHeTuku,
deppumarHeTmku. MNetnga
rmcTepesuca, LOMeHHas CTpyKTypa.

22.

Tema 22. MarHutHbl NOTOK. 3aKOH
9NEKTPOMarHMTHOM NHAYKUMN
Ddapages. MNMpasuno JleHua.
CamouHaykums. VIHoyKTUBHOCTb.
SHeprns MarHWTHOro Nons.
VHOyKTMBHOCTb 1 €MKOCTb B LIeNsiX
NepeMEeHHOro Toka.

23.

Tema 23. NocnepnoBaTenbHbIA 1
napannesnbHblil konobatenbHble
KOHTypa. [loBpOTHOCTb, AEKPEMEHT
3atyxaHus. CBoboaHble,
3aTyxatowme, BblHYXAEHHbIE
konebaHus B konebaTenbHOM
KOHType. Pe30oHaHC TOKOB U
HanpsxeHuin. TpaHcgopmaTop.

24.

Tema 24. Tok cmeweHmns. Cnuctema
ypaBHeHuUn Makceenna B
WHTErpasibHoOM U
andopepeHLmanbHOM BUIe.
YpaBHeHue nnockow
9NEKTPOMarHMTHO BOMHbI, BONHOBOE
ypaBHeHue. CBoncTBa
9NeKTPOMarHMTHbIX BONH. BekTop
YMoBa- [NoliHTuHra. 9dpcpekt Xonna.

NToro

96

48

108
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Tema 1. BeeneHue MpepnmMet un metoabl ousnku. dusunyeckue moaenn. Ceonctsa NpocTpaHCTBa U BpeMeHW.
Cuctembl e guHUL, n3MepeHus. NoHsTue paamepHocTu. EoMHULbI U3MepeHNUs pacCTOSIHUA U BpEMEHU B CUCTEME
CWU. CamocTosiTenbHo: U3MepeHue 60nbLUNX U ManbiX PaCCTOSIHUIA U BPEMEH.

Mpeamet n MmetoAbl pmsmkun. Pusmdeckue mogenun. CeoncTea NPOCTpaHCTBa N BpeMeHU. CUCTeMbl eAMHUL, U3MEePEHUs.
MNMoHaTMe pasmepHocTn. EonHuubl namepeHns pacctosHuin 1 spemerun B cucteme C. CamocToatensHo: NamepeHue
60nblWNX 1 MAMbIX PACCTOSHWIA U BPEMEH.

Tema 2. KuHematuka Cuctembl oTcueta u cucteMbl KoopauHar. NMpeobpa3oBaHus KoopauHat. CUHXPOHM3auus
yacos. [epemeLL,eHne, CKOPOCTb, yckopeHue. MNMpsiMas u obpaTtHas 3apaum KMHeMaTuku. Yrnosasi CKOPOCTb U
yrnosoe yckopeHue. NMpeo6pa3oBaHus MNanunes. CnoxeHue ckopocten. UHBapnaHTbl Nnpeobpa3oBaHWiA (O1MHa,
MHTEepBasn BPpeMeHU, yCKOpeHUe).

Cuctembl oTcueTa 1 cucTeMbl koopamHart. MNpeobpasosaHus koopamHat. CUHXpOHM3aUMs Yacos. MepemeleHne,
CKOpOCTb, yckopeHue. Mpsivas n obpaTHas 3amaduv KMHEMATUKK. YTNoBas CKOPOCTb 1 YINOBOE YCKOPEHHUE.
Mpeobpa3zosaHus Manunes. CnoxeHue ckopocTeit. ViHBapraHTbl npeobpasoBaHunii (AAvMHa, MHTEPBAN BPEMEHN,
YCKOPEHME).

Tema 3. luHaMMuyeCcKUi MeTod, onucaHus MexaHnyeckux cucrtem. Macca v Mnynbc matepuanbHON TOYKU.
MoHsATME cunbl 3akoHbl AMHaMUKKU HbloTOHa. UMNynbe cucteMbl MatepuanbHbIX Touek. LLeHTp Macc. YpaBHeHue
ABUXEHUA LeHTpa Mmacc. MOMEHT MMNynbca CUCTEMbl MaTepuaibHbIX TOYEK U MOMEHT CUibl. COOTHOLLEHME
mexnay HuMu. Pa6ota cun. Knaccudumkaums cun. TpeHue. TpeHue cyxoe u Bs3koe. TpeHUe CKONbXEHUS,
KayeHusl, MOKOA.

Macca n nmnynsc MaTepuranbHoi ToYKK. MNoHaTUe cunbl 3akoHbl AnHaMnkn HeloToHa. VIMnynbCc CMCTEMbI MaTepuanbHbIX
Toyek. LleHTp macc. YpaBHeHne OBNXeHUS LeHTpa Macc. MOMEHT uMnynbca CUCTEMbI MATEPUASTbHBIX TOYEK Y MOMEHT
cunbl. CooTHoweHne Mexay Humn. Pabota cun. Knaccugpukaums cun. TpeHue. TpeHne cyxoe u Bsskoe. TpeHune
CKONbXEHUS, Ka4eHns, NoKos.

Tema 4. 3akOHbl COXpaHeHUs1 B MexaHuke KuHetnuyeckasi M noTeHUManbHasa aHeprus. YHeprus B3aumMoaencTems.
3akoHbl coXpaHeHusi B MexaHuke. CBsi3b 3aKOHOB COXpPaHEHUS1 CO CBOMCTBaMU NPOCTPaHCTBa-BPEMEHM.
YpaBHeHune Mewwepckoro. ®dopmyna Linonkosckoro.

KnHeTnyeckas n noteHumanbHas sHeprmus. OHeprus B3aMMoaericTems. 3akoHbl COXpaHeHust B MexaHuke. CBs3b
3ak0HOB COXpaHeHns Co CBOWCTBaMM NpoCTpaHcTBa-speMeHun. YpaeHeHne Mewepckoro. @opmyna Linonkosckoro

Tema 5. OcHOBbI MexaHMKM abCcoNoTHO TBepaoro Tena CreneHn cso6oabl TBEpAOro Tena. PasnoxeHue
ABUXEHUS TBEPAOro Tena Ha noctynarefbHoe U BpaluatenbHoe. Yrinbl inepa.YpaBHEHUS ABUXEHUSA TBEpPAOro
Tena. KuHetnyeckas aHeprus teepaoro tena. MoMeHT nuHepuum tena. TeH3op uHepuun. MNMasHble OCY U FMaBHbIe
KOMMOHEeHTbl TeH30pa Hepuumn. Teopema lNonreHca-LLtenHepa. CeocTBa rupockonos. Hytauus n npeueccus.
NMpumeHeHns1 rIMPOCKOMNOB.

CreneHu cBobobl TBepAoro tena. PasnoxeHue oBuXeHWs TBEPAOro Tena Ha NocTynatenbHOe 1 BpawartenbHoe. Yribl
Ovinepa.YpaBHeHns OBUXeEHNS TBepaoro Tena. KnHetudeckas sHeprmua tsepaoro tena. MomeHT uHepuun tena. TeH3op
WHepuun. ['nasHble OCK 1 rNaBHble KOMMOHEHTbI TeH30pa MHepuun. Teopema [MorreHca-WrenHepa. CeoicTea
rmpockonos. Hytaums n npeueccus. NprMeHeHns rmpockoros.

Tema 6. OcHOBbI MexaHUKM XuakocTen v rasos Nmaopocratuka. 3akoH Mackans. 3akoH Apxumena. NnasaHve
Ten. [lasneHue XuakKocTu v rasa. bapomerpuueckas cpopmyna. KuHematuyeckoe onmcaHue XuaKkocten v rasos.
CraumoHapHoe TeueHue uaeanbHOW XUaKocTu. YpasHeHue dinepa u 3akoH BepHynnu. BaskocTs.
ConpoTtuBneHue ABMXEHUIO B Xupkoctsax. CamocrostenbHo: )KuaKocTHbI MaHoMeTp. U3MeputenbHbie Tpy6Ku.

rVI,EI,pOCTaTI/IKa. 3akoH lNackans. 3akoH ApXVIMe,D,a. [NnaBaHue Ten. [laBneHne Xnokoctu 1 rasa. BapOMeTpI/I‘-IeCKaﬂ
hbopmyna. KnHematnyeckoe onucaHme XnokocTen 1 ra3os. CTaLI,I/IOHapHOG Te4YyeHne naeanbHOn XNOKOCTH. YDaBHeHI/Ie
3|7|nepa N 3akKOH BGDHYHJ'IVI. BaskocTb. COﬂpOTI/IBﬂeHI/Ie OBVNXEHUNIO B XXKNOKOCTAX.

Tema 7. CTaTUCTMYECKOE ONMUCaHMe onucaHusA sBneHU. UaeanbHbIM ras - npocTenlasl Moaenb CTaTUCTUYECKOMN
cuctembl. MUKpPO- 1 MakpoCKONUYeckue COCTosHUA cuctembl. dnyktyauuun. [lasneHue rasa. PacnpeneneHus
Makceenna-bonbumaHa, Pepmu-Lunpaka, bose-dnHwTenHa. OCHOBHOe ypaBHeHUEe KUHETUYECKON TeopuN.
Temnepartypa. PacnpepneneHue aHeprum no creneHsiM cBo6oabl. Ctatuctmyeckasi CyMMa COCTOSIHUM.

VpoeanbHbil ras - npoctenwas Moaensb CTaTuCTUYeckom cuctemol. MUKpPO- 1 MakpoCKONMYeCckne COCTOSHNSA CUCTEMBI.
dnyktyauun. [aeneHue rasa. PacnpenenexHns Makceenna-bonbumara, Pepmu-Lupaka, bose-OiHwTtenHa. OcHoBHOE
ypaBHeEHUE KMHeTNYeckoi Teopmn. Temnepatypa. PacnpeneneHue aHeprum no cteneHsim ceobonbl. CtaTnctmyeckas
CyMMa COCTOSIHUIA.

Tema 8. TepmoguHamnyeckui metoa. NMepBoe Hayano TepmoanHaMuKu. PYHKLMK cocTosiHUS. O6paTumble U
HeobpaTtuMbie npouecchbl. TeN1I0eMKOCTb, BHYTPEHHSS 3Heprusi naeanbHoro rasa. TennoemMkocTb uaeansHOro
rasa. Mpouecchbl B npeanbHbIX rasax . Lluknnyeckue npouecchl U Tennosbie (xonoaunbHblie) mawiuvHbl. KM L.
LUwukn KapHo u ero KN O. Bropoe Hayano tepMmoauHamuku. Teopembl KapHo. AGcontoTHas TepMoaMHaMmuueckas
wKana temnepartyp. HepaseHcTBo Knayauyca. QHutponusi. TepMoaMHaMU4yeckoe U cTaTUCTUYECKoe ToNIKoBaHUe
aHTponuu. Ctatuctuueckasi chopmynuposka Il Hayana rtepmoamHamMmku. Teopema HepHcta. TepMoaHaMmnyeckue
hyHKUMU U noTeHumnanbl. CTaTUcTUYECKas CyMMa COCTOSIHMIA U TepMOANHaAMUYecKue NoTeHuuanbl.
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MepBoe Havyano TepMoanHaMMKKN. DyHKUMK COCTOSHNS. ObpaTMble 1 HeoBpaTUMbIE MPOLLECCHI. TENNOEMKOCTD,
BHYTPEHHSAS SHEPrua ngeanbHoro rasa. TennoemMkocTb naeanbHoro rasa. lpoueccol B uaeanbHbIx rasax . Lyknnyeckue
npouecchl 1 Tennosble (xonoaunbHbie) MawuHbl. KMO. Lnkn KapHo n ero KINA. Bropoe Havano TepMoanHamuyKu.
Teopembl KapHo. ABcontoTHasa TepMoavHammuyeckas wkana remnepartyp. HepaseHcteo Knayauyca. SHTponums.
TepMmoaomHaMmnyeckoe 1 ctatucTnyeckoe TonkosaHue sHTponun. Ctatmctudeckas popmynmposka |l Havyana
TepmoamHamukn. Teopema HepHcta. TepmoanHammyeckme oyHKUMM 1 noTeHumansl. Ctatuctnyeckas CyMma COCTOSIHUI
1 TepMoanHaMnyeckKune noTeHumarnbl.

Tema 9. PewieHne 3apa4y No KBa3amctaTM4eCKUM U3onpoLieccam B uaeanbHbIX ra3ax.
PeweHuve 3apay no kBa3MCTaTM4ECKUM M30MNPOLIECCaM B MOEANbHbIX rasax.

Tema 10. MexmonekynsipHoe B3aumoaencrasme. Cunol BaH-aep-Baanbca. NMoteHuunan JleHHappa-IXoHca.
XnMunuyeckasi CBA3b.

Cwunbl Ban-gep-Baanbca. MNoteHuuwan JleHHapaa-[xoHca. XuMmnyeckas ces3b.

Tema 11. PeanbHble rasbl U XnaoKoctu. YpaBHeHUS COCTOSIHUSA pearbHbIX ra3os. YpaBHeHue BaH-aep-Baanbca.
3kcnepuMeHTaNnbHbIe M30TepMbl BaH-pep-Baanbca. Kputnueckoe cocrosinme. NMpumep cpasoBoro nepexona
ras-xmpKkocTtb. TeopeTnyeckme nsotepmol BaH-gep-Baanbca. MetactabunbHbie coctosiHus. Kputuueckue
napametpbl. ekt O xoynsa-TomcoHa. MeTonbl CXnXeHns ra3oB. OCHOBHbIe CBOMCTBA U XapaKTepUCTUKU
Xupkocten. NoBepxHOCTHOe HaTsaAXeHune. KanunnspHble saBneHus. [NoBepXHOCTHO aKTUBHbIE Bell,ecTBa.

YpaBHEHMS COCTOSIHUS peanbHbIX ra3os. YpasHeHne BaH-nep-Baanbca. DkcnepmmeHTanbHbie N30TepMmbl
BaH-pep-Baanbca. Kputnyeckoe coctosHume. Mprmep ¢0a3oBoro nepexona ra3-kXnakoctb. TeopeTnyeckne n3oTepmel
BaH-nep-Baanbca. MetactabunbHble cocTosHus. Kputundeckue napametpbl. gpdoekT Oxoyns-TomcoHa. Metonbl
CXmxeHust razoB. OCHOBHbIE CBOWCTBA U XapakTePUCTUKN XMAKOCTEN. [oBepXHOCTHOE HaTsxeHne. KanunnsapHblie
aBneHns. NoBepxXHOCTHO akTMBHbIE BELeCTBa.

Tema 12. Teepable Tena. NpusHaku KpUCTaNINYECKOro COCTOSHUS (aHU30TPONUSA oU3n4eCKUX CBOWNCTB,
banbHUM Nopanok, pasosbie nepexoabl). Tennosblie CBONCTBA TBEPAbIX TeN. TennoeMKocTb, MOAeNb
AunHwWTeHa, dnHWTeHa-Oebas. Teopema Odebas. TennoBoe paclumpeHun. CamoctositenbHo: CuMMeTpun
KpUCTa/INYecKon peLueTku

Mpu3Hakn KPUCTaNIM4eckoro COCTOSHUS (aHM30TPONMs PU3NYECKNX CBOMNCTB, AanbHWUIA NOPALOK, (0a30Bble Nepexoabl).
TennoBble cBOMCTBA TBEPAbIX TEN. TENNOEMKOCTb, MOAENb DUHWTERHA, diHwTenHa-[ebas. Teopema [ebas. Tennosoe
pacwupeHun. CamoctoaTenbHo: CUMMETPMM KPUCTANNNYECKON peweTku

Tema 13. da3osble nepexoabl. 0606LweHHas hopMynMpoBKa (¢pa3oBbie Anarpammbl, yCNoBUsi paBHoBecusi doas,
TepMoavHaMunyeckoe onucaHue pasosbix nepexonos | u Il poaa). TporHas Touka. CaMOCTOATENbHO:
Monumopcunam 1 nonumopcpHbie npeBpaLlLeHUsA. CBepXTeKy4yecTb U CBEPXMPOBOOUMOCTb.

O606LeHHas hopMynMpoBKa (pa3oBble AnarpaMMbl, YCOBUS PaBHOBECUS (pas, TEPMOAVHAMUYECKOe OnucaHmne
pazosbix nepexonos. | u Il poga). TpoiHas Touka. CamocTosTenbHo: MonMMopdunam 1 NONMMOPMIHbLIE NPEBPALLEHUS.
CBepxTeKy4ecTb 1 CBEPXNPOBOAMMOCTb.

Tema 14. NMpoueccbl nepeHoca. O6Liee onpeaeneHne U BUAbLI MPOLLECCOB NepeHoca. IMNUPUYECKUE 3aKOHbI
Ans raso. Mpoueccbl nepeHoca B XUOKOCTSAX U TBepaoMm Tene. CamocTosiTenbHo: Mpouecchbl nepeHoca B
paspeXeHHbIX rasax. Bakyym. MonyyeHne u uamepeHue Bakyyma.

Obuiee onpeneneHne n suabl NnpoueccoB nepeHoca. 3MI'II/IpI/I‘-IeCKI/Ie 3aKOHbl On4 ra3os rlpOLl.eCCbI nepeHoca B
XNOKOCTAX L TBEpOOM Tene. CamocTosiTeENbHO: ﬂpoueccu nepeHoca B pa3peXeHHbIX radax. BaKyyM. ﬂonyqume n
n3mMepeHmne sakyyma.

Tema 15. 3akoH KynoHa. HanpsixeHHocTb anekTpuyeckoro nons. Teopema Maycca. NoteHuman. Cesa3sb
noTeHUMana u HanpsiXXeHHOCTU 3NeKTPOCTaTU4ECKOro nons.

3akoH KynoHa. MpuHUmMn cynepnosauumn. 3aKoH coxpaHeHus 3apsaa. HanpsxxeHHoCTb anekTpudeckoro nons. Cunosble
NIMHUM 3NeKTpUYecKoro nons. INoTok BekTopa Hanpsi>XeHHOCTU anekTpuyeckoro nons. Teopema Maycca.PaboTa no
nepemeLleHNIO 3apsaa BO BHEIHEM aNeKTpocTaTnyeckoM none. MoTeHumManbHOCTb KyNoHOBCKMX cun. MoTeHumnanbHas
aHeprus 3apsana. MoteHunan.

Tema 16. MpoBoAHMKM B anekTpuueckom nosne. Meron naobpaxeHuin. dnekTpuyeckas eMKOCTb YeJUHEHHOIO
NpoBOAHUKA, EMKOCTb KOHOEeHcaTopa. dHeprusi 3apsiXeHHOro KoHaeHcaropa.

MpoBOOHMKW B 3N1EKTPUHECKOM MONe. DNeKTpu4eckas eMKOCTb.OHEeprus 3apsXeHHOro KoHaeHcaropa.

Tema 17. dnekTpnYeCKUN OUMNONbHBLIA MOMEHT pacnpeaeneHus 3apsnos. Monspusauus aManekTpukos. Bektop
3NeKTPUYECcKoro cMell,eHusi. Buobl AManekTpukos.

OneKTpuYecknii AMNonbHbIA MOMeHT. Monspusauus. MNMoTeHumnan Nons TOYEYHOro AnMnons

Tema 18. MocTOSAHHBIN 3NEeKTPUYECKUA TOK. 3aKkoH Oma. Y oenbHoe cCOnpoTUBAEHUE U yaeNbHas
npoBOANMOCTb.CTOPOHHUE CUJbI. DNEKTPOABMXYLLAA cCUna.

MocTosHHbIN anekTpuyeckuin Tok. Crnna Toka, NNOTHOCTL ToKa.

3akoH Oma B gudhchepeHumanbHOM, UHTerpanbHon goopmax. CTOPOHHUE cunbl. SnekTpoasunxylwas cuna. 3akoH Oma
NS 04HOPOAHOrO U HEOOHOPOOHOr0 Y4acTKOB Lienu
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Tema 19. YpaBHeHusi Kupxrocpa. 3akoH [ xoyns-JleHua ons yyactka Lenu. neKTprMyYeckuin ToK B rasax,
aneKTponutax, B Bakyyme. Tepmoanc. Tepmonapa, seneHus 3eebeka, Menbtbe, TOMCOHA. BNeKTPOBaKyyMHbIe
npu6opsbl. onynpoBogHMKM h- 1 p- TUNa. MonynpoBoAHUKOBbIV AMOA, OMNONSiPHbIE TPaH3UCTOPDI.

OnekTprYeckunii TOK B rasax, anekTponmTax, B Bakyyme. TepMmoanc. Tepmonapa, sisneHust 3eebeka, MNenbTbe, ToMcoHa.

Tema 20. NMocTosiHHOEe MarHUTHOe none. Bektop marHMTHOM MHAYKUUK. 3aKkoH AMnepa u cuna Amnepa. Cuna
NopeHua. 3akoH Buo-Casapa-Jlannaca. MarHutHoe nosne npsiMoro NposoaHWKa ¢ TokoM. MarHutHoe none
BHYTPM 6eCKOHeYHoro coneHomaa. Cunosbie NIMHUM MarHUTHoro nons MarHuTHbI gunonb. MomeHT cun,
JAEeNACTBYIOLLLUX Ha BUTOK C TOKOM B OAHOPOAHOM MarHMTHOM none. HamarHnyeHHocTb.HanpsixeHHOCTb
MarHMTHOro nons.

MocTosiHHOEe MarHNTHOe nosne. Bektop MarHuTHoM nHaykumn. 3akoH Amnepa u cuna Amnepa. Cuna JlopeHua. 3akoH
Buo-CaBapa-/lannaca.

Tema 21. MarHMTHasi NPOHMLLAEMOCTb, MarHMTHasi BOCNPUUMYMBOCTb. [lnamarHeTMKu, napamarHeTuKu,
cheppomarHeTuku. 3akoH Kiopu-Benncca. AHTUheppo-marHeTuku, cheppumarHeTuku. lMetnsa rucrepesuca,
JOMeHHasi CTpyKTypa.

MarHuTHasi NPOHNLAEMOCTb, MarHUTHas BOCMPUUMYMBOCTDL. [lnamarHeTuky, napamarHeTuku, goeppomarHeTku. 3akoH
Kiopu-Beiicca. AHTUgEppO-MarHeTku, doeppumMarHeTvki. MNeTns ructepeanca, LOMEHHas CTPYKTypa.

Tema 22. MarHMTHbIN NOTOK. 3aKOH aneKTpoMarHuTHon uHaykuun dapages. NMpasuno JleHua. CamoMHayKUUS.
MHOYKTUBHOCTbL. DHEprusi MarHUTHoro nonsi. UHAYKTMBHOCTb M €MKOCTb B LLeNsiX NepemMeHHOro Toka.

MarHuTHbIN NOTOK. 3aKOH anekTpoMarHuTHoi uHaykuun dapapes. MNpasuno JleHua. CamonHAayKums. IHOYKTMBHOCTb.
SHeprua MarHUTHOro nonsi. IHOyKTUBHOCTb M eMKOCTb B LIEMNsiX MEPEMEHHOro Toka.

Tema 23. NMocnepoBaTtenbHbIN U NapannenbHbi KonobarenbHble KOHTYpa. J06pOTHOCTb, BEKPEMEHT 3aTyXaHUSI.
CBob6oaHbIe, 3aTyXxaloLme, BbIHYXAeHHble KonebaHus B KonebarenbHOM KOHTYpe. Pe30HaHC TOKOB U
HanpsXeHun. TpaHcdopmarop.

MocnenoBatenbHbIf 1 NapannenbHbli kKonebatenbHble KOHTypa. JJoBpOTHOCTb, AEKPEMEHT 3aTyXaHus.
MocnepoBatenbHbIf 1 NapannenbHbli konebatenbHble KOHTypa. JoBpoTHOCTb, AEKPEMEHT 3aTyxaHus. TpaHcdopmarop.

Tema 24. Tok cMmeww,eHus. Cuctema ypasHeHun Makcsenna B MHTerpanbHom v audhcepeHumnanbHoOM Buae.
YpaBHeHue N0CKOM 31EKTPOMarHMTHOM BOJIHbI, BOIHOBOE ypaBHeHUe. CBOMCTBa 3/IEKTPOMarHMTHbIX BOJIH.
BekTop YMoBa- NMonHTuHra. 3cpchexkt Xonna.

Tok cmeweHuns. Cuctema ypasHeHuidi Makceenna B MHTErpanbHOM 1 audocbepeHumanbHoM Buae. YpaBHeHne nnockoi
SNEeKTPOMarHMTHO BOMHbI, BONHOBOE ypaBHeHne. CBONCTBA 9neKTpoMarHMTHbIX BONH. BekTop YMoBa- lMNMoiHTuHra.
OdbdpekT Xonna.

5. MepeueHb yue6HO-MeTOOMYECKOrO 0b6ecneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4aKLLLUXCS MO
AucUUIIMHe (MOAayYIHo)

CamocTtosiTenbHas paboTta obyyatoWwmnxcst BbIMONHSAETCS Mo 3a4aHWI0 U NPpU METOANYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJIOYAET KakK MONHOCTbIO CaMOCTOATENIbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pazpenos), ocBavBaeMbIX BO BpEMS ayaUTOPHOIN paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatomecs YnuTaoT 1
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3a4aHNs, HanpaBNeHHble Ha 3aKpeneHne
3HaHW 1 0TPabOTKY YMEHUIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arowWmXCcs pernaMeHTpyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aLmn 1 oCyLecTBIEHNS 0bpa3oBaTenbHON AeaTENbHOCTH NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam creumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENBbHOM paboTbl CTYAEHTOB BbICIMX y4eOHbIX 3aBEaEeHUIA"

YcTaB theaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPeHHEro pacnopsaka eaepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXaeHNs
BbICLWEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

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

6. POHA, OLLEHOUYHbIX CPEeACcTB NO AUCUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYAET OLUEeHO4YHble MaTepualsibl, HanpaB/ieHHble HA NPOBEPKY
OCBOEHMNS KOMMETEHUW, B TOM YMCE 3HAHWIA, yMeHVII7| 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OoueHOYHbIe
cpencTea TeKylero KoOHTponAa 1 oueHo4YHble cpencTea HpOMe)KyTOLIHOIZ arrectauumn.

B ¢hoHLe OUEeHOYHBIX CPEACTB COAEPXUTCS Cnenyiolas uHpopMaums:
- COOTBETCTBME KOMMETEHUUI NNaHMpyeMbIM pedynbTatam oby4eHus o SUCUUnIvHe (Moaynio);
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- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUMNAVHE (MOSYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LNS KaXA0ro OLEeHOYHOro CpencTea;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTBs, BKKOYas TpeéoBava, npegbsaBndaemMble K OEenCcTBuAM o6y'~|a|ou4|/|xcs|,
OEMOHCTPUpPYEMbIM pe3yfibTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 Kk nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MNepeyeHb nuTepaTtypbl, HEOOXOAUMOW AN OCBOEHUS AUCLMUIMINUHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsl) npeanonaraeT M3ydeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcs B 0AHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

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

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

OnNeKTPOHHbIE N30aHUS BOCTYMHbI UCTAHLUMOHHO 13 MoBOI TOUKU NpW BBEAEHNM 00YyHaIOLWLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cMcTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHMK NeYaTHbIX U3LaHW GONMOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MM 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIIHY.

MepeyeHb OCHOBHO 1 NOMNONHUTENBHON y4eBbHOM NMTepaTtypbl, HEOOXOAUMOI 41 OCBOEHWUS ANCUMNANHBLI (MOayNs),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEeXMT OBHOBNEHWIO NPU N3MEHEHWM YCIOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMu aNeKTPOHHbLIX U34aHWUIA U NPU U3MEHEHMM KOMMNEKTOBaHUS (ooHAoB Hay4yHoi
onbnuotekn KPY.

8. NepeyeHb pecypcoB NHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX oM
OCBOEHUSI OUCLIMMIUHDbI (MOOYNA)

3apaum no obuwein gousmke. Npomos U.E. - hitp://www.alleng.ru/d/phys/phys119.htm

JNTexumn no kypcey anektpuyectea W.MN. Kpbinos - http://www.phys.spbu.ru/library/studentlectures/krylov/electr/
Nekunn SnekTpryecTtso 1 marHetnam MPTU - hitp://video.mail.ru/mail/obrazovanie-new/4758/

®dunsuka onsa ctyneHTos. Jlekumm no gomauke - http://kazei.plms.ru/

®dusuka ong ctygeHTos.Jlekumm no dusuke - http://lectoriy.mipt.ru/lecture/Physics-Quantum-S16-Ovchin-131218.04

9. MeToaunyeckme ykasaHusi o4Nns 00yyaroLLLUXCA MO OCBOEHUIO AUCLUMIMHBI (MOaYNs)
1. MNoarotoBka K nekumnsm

Mepen HOBOW nekumein HeobX0AMMO BCMOMHUTL MaTepran npeablaywei nekumu, 0ONONHUTDL ro MaTepranom ns
pekoMeHO0BaHHOM y4ebHol nuTepaTypbl. BoINONHWTL 3a4aHns, NpeanoXeHHbIE NEKTOPOM Ha Npeablaylei nekumm.

2. MNogroroBeka K NPaKTN4eCKNM 3aHATUAM!

|_|pl/l peweHnn 3anaud obsizatenbHO npoynTaTtb B y'-l€6HI/IKe M NOHATb CYTb (PU3NYECKOr0 ABNEHNSA, HA KOTOPOE COCTaB/ieHa
3agava.

[MOHATHBIMW [OMXHbI 6bITb BCE CNOBA U OONONHUTENbHbIE YCNOBUA NN OrpaHNYeHns.

I'Ip|/| peweHnn 3anad HeobX0AUMO 03HaKOMUTLCS C npneMamm peweHnsa TMnNnYHbiX 3aga4y, noka3aHHbIMU Ha NeKunu,
OI'IY6J'II/IKOB8.HHbIMI/I B

METOANYECKMX YKA3aHUSX NN MHTEPHETE.
Bbinvcatb doopMynbl 1 ONPeaeneHns 1 Bely4uTb KX.

3Hatb OeicTens ¢ BekTopamu. VIHTerpmpoBaHune, omgdepeHumpoBaHme, pasnoxeHne B psa, 3amedartenbHble npeaensi.
WHTerpansl ®peHens u lNyaccoHa.

Heobxoaumo Hayuntbcsl paboTatb CO CNpPaBOYHON NMTEpaTypoii.
MocTtapaTtbcst 06bACHUTE MaTEPVan CBOMM OLHOrPYMIHUKAM.

3. MoaroToBka k nabopaTopHbIM 3aHATUSM.

Lns noarotoBkn K NnabopaTopHbIM 3aHATUAM HEOOX0AMMO NPOYUTaTh Matepuarn, OTBETUTb Ha BOMPOCHI K NabopaTopHbIM
paboTaM 1 Te3nCHO NPeacTaBMTb ero B TeTpanu
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unu B cparine. BoiBoabl hOPMyN MPOBECTM CaMOCTOATENBHO MOCNEe NPOYTEHNS MaTepuarna, a NoToM NpoBepuTh cebs,
CBEPUB CBOU pe3ynbTathl C Ony6nMKOBaHHLIMU B y4eBHuKe.

MpoaymaTtb anropuTM BbINONHEHUS 9KCNEPUMEHTANBbHOM YacTu nabopaTtopHoli paboTbl.

4. MoAroToBka K KOHTPONbHON paboTe.

MpopaboTtate MaTepran, U3N0XEeHHbIV B NeKUMSIX 1 PeKOMEHA0BAHHOM y4ebHoM nuTepaType. Beinucats OCHOBHbIE
POpPMYyIbl U ONPEAENeHnst 1 Bbly4nTb UX.

MpopaboTatb 3a8a4u 1 BONpPoChl, pazobpaHHble Ha NPaKTUYECKUX 3aHATUSIX C MpenofaBaTenem u onybIMKoBaHHbIX B
METOANYECKNX YKA3aHUSIX.

5. MNoAarotoBky K KONMOKBUYMY.

rlpO'-II/ITaTb marepuan, M30XEHHbIA B NEKUMNSX 1 peKOMeH,D,OBaHHOIZ yqeéHoM nintepartype. P8.306paTb N NMOHATb
¢)|/|3|/|qu|<|/||7| CMbICh onpeueneHMVI N n3y4aemMbiX 3aKOHOB.

BbiBOAbI POPMYN MPOBECTU CaMOCTOSATENBHO MOCIE NPOYTEHNS MaTepuana, a noToM NpPoBepuTb cebs, CBeprB CBOM
pesynbTathbl ¢ Ony6nnMKoBaHHbIMU B y4ebHIKe.

6. IMoaroToBKy K 3a4eTy/aK3aMeHy.
MpounTtatb MaTepman, N3NoXeHHbI B NEKUMSX U PEKOMEHO0BaHHON y4ebHol nuTeparype.
Beinucatb popMynbl 1 oNpeneneHns N BolydnTb UX.

BoiBOabl CpOpMy}'I npoBeCTn CaMOCTOATENNbHO NOCNe NPo4YTeHnda matepuana, a NnoToM NpPoBepuTb ce69|, cBepuBe CBOM
pe3ynbtatbl C OI'Iy6J'II/IKOBaHHbIMI/I B yqe6H|/|Ke.

MoaroToBUThL BCE HESICHBIE BOMPOCHI A8 06CY>XAEHNS Ha KOHCYNbTauumn ¢ Npenoaasartenem.
O6bsACHNTL MaTepman CBOUM OLHOMPYMNMHMKaM.

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHONOIMIM, UCMOJb3YEeMbIX MPU OCYLLECTBNIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKJOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMaLLMOHHDIX
CnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMNOMUIA, NCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa3oBaTeNbLHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MNpunoxeHun 3 k paboyeit nporpamMMe OUCLMMNNHBI (MOLYNS).

11. OnncaHue matepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLULEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunanHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
cnenyrolwme KOMMOHEHTbI:

MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BYYaWUXCS, YKOMMNIEKTOBAHHbIE CMELNannu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOLKIIIOHYEHMUS K ceTu "VIHTepHeT" 1 obecrnedyeHrem
JOCTyna B 3NeKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyvatku pa3naToyHbIX MaTepranos.

MynbTMeguiiHas ayoutopus.

12. Cpe.u,cma ajantauumm npenogasaHus auCcUNNMNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaNUAOoOB U nNuuy Cc
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NPOLECCe NPUMEHSIOTCS cleaytolme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSATUE NHpopMaLMKN 0By4YatoWmMMNCs MHBAIMAAMI U NLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn Nto6oro HeTEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONg pasnunyHbIX NoNb3oBaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEACTaBUTb B PA3NNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
NnpenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 63 noTepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPAaBNEHUSt KOHTEHTOM C KnaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
Hanpumep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHOPMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayananbHo;

- NTPUMEeHeHne NporpamMmMmHbIX CpencTs, o6ecr|eq|/|Ba+ou4|/|x BO3MOXHOCTb OCBOEHUSA HABbIKOB U yMeHI/II7I, popmMmpyeMbIx

OVCLUUMNIVMHOM, 3a CHET aNlbTepHaTUBHbIX CNOCOO0B, B TOM YKC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLOMXMNTENIbHOCTU BbICTYMeHNS 0byyatowerocs mpu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooteeTcTBMm ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 09.03.04

“lMporpamMmHas nHxeHepus" n NPodomio NOAroToBKN "TEXHONOrMa NPOeKTUPOBaHUS annaparHo-NpPorpaMMHbIX
WHAPOPMALMOHHbBIX CUCTEM".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.04.1 ®usnka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenune noarotosku: 09.03.04 - [NporpamMmmHas nHxeHepus

Mpodhunb NOAroToBKM: TEXHONOrNS NPOEKTUPOBAHNS annapaTHO-NPOrPamMMHbIX MHOPMALIMOHHbBIX CUCTEM
KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1.CaBenbes, V.B. Kypc obuweii dprauku. B 5-u 11. Tom 1. MexaHuka [OnekTpoHHbIl pecypc] : y4eb. nocobure - AnekTpoH.
naH. - CankT-MNeTepbypr : NaHb, 2011. - 352 c.

- Pexum poctyna: https://e.lanbook.com/book/704.

2. CaBenbes, W.B. Kypc obweit consmku. B 5-n 11. Tom 3. MonekynspHas consmka n TepMoauHamuka [OnekTpoHHbIN
pecypc] : y4eb. nocobue - SNeKTPoH. AaH. -

CankT-MNeTepbypr : NaHb, 2011. - 224 c. - Pexum poctyna: https://e.lanbook.com/book/706

3. CaBenbes, W.B. Kypc obweit conanku. B 5-n 11. ToM 2. DNeKTpUHeCcTBO U MarHeTuam [SneKTPoHHbIA pecypc] : yueb.
nocobue - OnekTpoH. aaH. - CaHkT-MeTepbypr :

NaHb, 2011. - 352 c. - Pexum goctyna: https://e.lanbook.com/book/705.

4. Caenbes, N.B. Kypc obwei gouankn. B 5-1 11. Tom 4. BonHbl. Ontuka [OnekTpoHHbIA pecypc] : y4eb. nocobue -
OnekTpoH. aaH. - CaHkr-MNeTepbypr :

NaHb, 2011. - 256 c. - Pexxum goctyna: https://e.lanbook.com/book/707

5.CaBenbes, N.B. Kypc obuweit gonaukn. B 5-u 11. Tom 5. KBaHTOBasi onTunka. AToMHas pusnka. dPuamka teepaoro Tena.
®dur3nka aTOMHOro gapa 1 SNeMeHTapHbIX 4acTuLy

[OnekTpoHHbI pecypc] : y4eb. nocobue - DnekTpoH. aaH. - CaHkT-MNeTtepbypr : NlaHb, 2011. - 384 c.- Pexum poctyna:
https://e.lanbook.com/book/708

JononHutenbHas nuteparypa:

1. Sucman, I.A. Kypc obwein domankn. B 3-x 11. T.1. MexaHwnka. MonekynsipHasi consmka. KonebaHusi u BONHbI
[SnekTpoHHbI pecypc] : y4ed. nocobue /

I".A. BucmaH, O.M. Tonec. - 9nekTpoH. aaH. - CaHkT-MeTepbypr : JlaHb, 2007. - 352 c. - Pexum poctyna:
https://e.lanbook.com/book/505

2.3ucmaH, I".A. Kypc obuein conaukm. B 3-x 71. T.2. DnekTpryecTBo U MarHeTU3M [SnekTpoHHbIN pecypc] : yyeb.
nocobue / I".A. SucmaHn, O.M. Tonec. - SNeKTPOoH. HaH.

- CaHkT-lMeTepbypr : NlaHb, 2007. - 352 c. - Pexwum goctyna: https://e.lanbook.com/book/151

3. BucmaH, I".A. Kypc obwei gousnku. B 3-x 11. T.3. OnTtrka. dusnka aToMoB 1 Monekysn. duanka aToMHOro sigpa m
MUKpPOYaCTULL [DNeKTPOHHBIN pecypc] : y4eb. nocobue /

I".A. 3ucmaH, O.M. Tonec. - 9nekTpoH. aaH. - CaHkT-MeTepbypr : JlaHb, 2007. - 512 ¢. - Pexum poctyna:
https://e.lanbook.com/book/508.
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Mporpamma ancumnnuubl "dusmka”; 09.03.04 "MporpamMmHas nHxXeHepus".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.04.1 ®usnka

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

Hanpasnenue noarotosku: 09.03.04 - [porpamMmmHas nHxeHepus

Mpodhunb NOAroToBKM: TEXHONOrNSA NPOEKTUPOBAHNS annapaTHO-NPOrPamMMHbIX MHDOPMALIMOHHbBIX CUCTEM
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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