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1 OBIIASL XAPAKTEPUCTHKA PABOYEIl TNPOIPAMMBI  YYEBHOWM
TACIATITAHBI

1.1 O6aacTh NpUMeHEeHHs POTrPaMMbI

Pabouas mnporpamma y4eOHOW IuCHMIUIMHBI «DHU3UKa» SBISETCS YacThbio 00pa30BaTENbHON
nporpaMMbel  CIIO — mporpamMMbl NMOATOTOBKM CIELUAIMCTOB CPEOHETO 3BEHA IO CHEUUAIBHOCTH
cpeaHero mpodecCHOHANBHOTO O00pa30BaHUS TEXHOJIOTMYECKOTO Mpodmis MNpoQecCHOHATBHOTO
oOpazoBaHus

Pabouas nmporpamma coctaBiieHa JUist 09HOU (HOpMBI O0yUCHHS.

1.2 MecTo AMCHUIVIMHBI B CTPYKType MPOrpamMMbl MOATOTOBKH CIENMAJHCTOB CPEIHEro
3BeHa

VYuebnas mgucuuiimHa «®Pu3nka» OTHOCUTCS K 00IIeoOpa3oBaTeIbHOMY ILHKIY IMPOrPaMMbl
HOATOTOBKH CIEIHAINCTOB CPEIHEro 3BEHAa M OTHOCHTCS K mpeamerHoir obmactu ®I'OC cpennero
obmero oopazoBanust «EcTecTBeHHBIC HAYKN».

YpoBeHb ocBoeHHUs yueOHO# nucturinHbl B cooTBeTcTBHH ¢ PI'OC cpennero obmiero oopasoBaHus

yr1yOsIeHHBIH (PO UITBHBII).
PabGovass mporpamma y4eOHOW mucuMIUIMHBL DH3MKA HMEET MEXKIPEAMETHYI —CBS3b
0011e00pa3oBaTeIbHBIMU YICOHBIMU AUCIMIUIMHAMU EcTecTBO3HaHME, AcTpoHOMUs, Maremaruka.
3HaHMSA U yMEHHMS, NOJIYYCHHbIE OOYUYarOIMMHUCS MIPU OCBOCHUH 00IIe00pa3oBaTenbHON yuyeOHOH
IMCUUILTHHBL «Du3nKkay, yriayOJslFoTCs W PACcHIMPSIIOTCS B MPOLECCe M3YYCHHUS Y4eOHBIX JUCIMILIMH
OporpaMMbl  TIOATOTOBKH  CHELHUAJIMCTOB  CPEIHEro  3BEHA €CTECTBEHHOHAYYHOTO U
o0mIepoheCCHOHATHHOTO ITUKIIOB.

1.3 llnanupyemble pe3yJibTATbI OCBOEHUS T CUHIIJIMHBI:
OcBoenue conepxkanusi y4deOHoW  gucuuiuinHbl  «Dusuka» oOecrneuynBaeT  JOCTUXKEHUE
00y4aroIUMUCS CIEAYIONIUX Pe3yabTaTOB:

JIMYHOCTHDBIE PE3YIbTATHI

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayKu U OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOI'O Ha JIMAJOre KyJIbTYyp, a TAaKKe Pa3InYHBIX
¢dbopM 00IIECTBEHHOTO CO3HAHMSI, OCO3HAHHE CBOETO MECTa B MOJIUKYJIHTYPHOM MUDE;
TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHHWIO, B TOM WYHCIE CamMoO0pa3oBaHUIO, Ha
JIP9 | mpOTsHKEHUHM BCEH >KM3HU; CO3HATENBHOE OTHOIIEHUE K HEMpPEephIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCTICIIHON PO EeCCHOHATLHON U OOIIECTBEHHOM JESTEIHHOCTH,

OCO3HaHHBII BbIOOp Oyaymiel mpodeccur M BO3MOXKHOCTEH peanu3alud COOCTBEHHBIX
JKHU3HCHHBIX IINIAHOB;, OTHOIICHHE K HpO(i)eCCI/IOHaJ'II)HOI\/JI ACATCIIPHOCTH KAaK BO3MOXXHOCTHU
y4acTusi B PEIICHUU IJIMYHBIX, OOIIECTBEHHBIX, TOCYIApCTBEHHBIX, OOIIEHAIMOHATBHBIX
po0Jem;

JIP13

MeTanpeaMeTHbIe Pe3yJbTAThI

YMEHHE CaMOCTOSITEIBHO OMNPENEHATh UEIU JEATEIIbHOCTH M COCTaBJISITh  IUIAHBI
JIEATEIIbHOCTH; CAMOCTOSITENIBHO OCYILIECTBIATh, KOHTPOJHUPOBATH U KOPPEKTUPOBATH
MP1 JIEATEIIbHOCTD; HMCIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI IS JOCTHKEHHUS MOCTABJICHHBIX
HeNnel U peanu3alyy MIaHOB JESITeNbHOCTH; BHIOMPATh YCIEUTHBIE CTPATETHH B Pa3IUYHBIX
CUTYalHsIX;

BJIQJICHWE HaBBIKAMHM  [MO3HABATENbHON, Y4eOHO-MCCIENOBATENIbCKOW W MPOEKTHOU
JeATeTbHOCTH, HaBBIKAMH pa3pelieHuss MpoOieM; CHOCOOHOCTh W TOTOBHOCTH K

MP3 CaMOCTOATEIIbHOMY TIOMCKY METOJIOB pELICHUS MPAKTUYECKUX 3a/1ad, M[PUMEHEHUIO
Pa3JIMYHBIX METOJIOB IMO3HAHUS;
TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSITENIbHOW  HWH(OPMAIIMOHHO-TTO3HABATEILHON
Mps4 | ACATEIBHOCTH, BIIaJICHUE HABBIKAMH NOJyYEHHs HeoOxoauMoi HH(pOpMAMKH U3 CIOBapei

Pa3HBIX THUIIOB, YMCHHE OpPUCHTHUPOBATHCA B PaA3JIMYHBIX HWCTOYHUKAX I/IH(bOpMaI_[I/II/I,
KPUTHYCCKU OLICHHUBATL W HUHTCPIIPECTUPOBATH I/IH(I)OpMaI_[I/IIO, MOJIY4aCMyI0 M3 Pa3JINYHBIX
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HCTOYHHUKOB,

MP5

YMEHHE HCIOJIb30BaTh CPE/CTBA WH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
(manee - KT) B pelieHMN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTraHU3AllMOHHBIX 3a7a4 C
COOII0ACHHEM TpeboBaHU SPrOHOMUKH, TEXHUKH 0e30macHOCTH, THTHCHBI,
pecypcocOepexeH s, MPABOBBIX M ATUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM O€30MacHOCTH;

MP9

BJIaJCHUEC HaBbIKaMH M03HaBaTeILHOMN pe(bJ'IeKCI/II/I KaK OCO3HaHHs COBEPIIACMBIX ,Z[CﬁCTBPIﬁ u
MBICJIIMTCIIBHBIX IMPOLCCCOB, HUX PC3YJIbTATOB H OCHOBaHHﬁ, rpanyn CBOCTO 3HAHHUA U
HEC3HaHW, HOBBIX ITO3HABATCIIbHBIX 3a4a4 U CPCACTB UX JOCTHUIKCHUS.

IIpenMeTHBbIE Pe3yabTaThl

I1P1

c(OPMHUPOBAHHOCTb TPEJCTABICHUH O PONM U MecTe (PU3MKU B COBPEMEHHOM HayuyHOU
KapTUHE MHpa; MOHUMaHHe (PU3NYECKON CYIIHOCTH HAaOMI0NaeMbIX BO BceneHHOM saBneHMId;
NOHUMaHue poiu (U3MKU B (HOPMHUPOBAHMU KPYrozopa UM (YHKUMOHAIBHON IpaMOTHOCTU
YeJIOBEKA JIUIs PEIICHUS IPAKTUYECKUX 3a/1a4;

I1P2

BJIQJICHUE OCHOBOIIOJIATAIONINME (DU3HMUECKUMHU MOHSATUSMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMU
U TEOPHSIMH; YBEPEHHOE MOJIb30BaHuE (PU3NYECKOM TEPMUHOJIOTHEH U CUMBOJIUKOM;

I1P3

BJIQJICHHE OCHOBHBIMH METOJJAMU HAYYHOTO TIO3HAHMSI, HCIOIb3YEeMBbIMU B (U3HKE:
HaAOJIO/IEHUE, OIMCAaHUE, M3MEPEHHEe, SKCIEPHUMEHT; yMEHHs o0pabaThiBaTh pe3yibTaThbl
U3MEpEeHUI, OOHApYKHUBATh 3aBUCUMOCTh MEXKIY (PH3NICCKUMHU BEIHMYMHAMHU, OOBSICHATH
IIOJIyYEHHBIE PE3YJIbTAThI U JEJIATh BHIBOJBI;

11P4

c(OPMHPOBAHHOCTh YMEHUS pelaTh (PU3MUECKUE 3a]1a9H;

I1P5

c(OPMHPOBAHHOCTh YMEHHS IMPUMEHATh IOJYYEHHbIE 3HAHUSA JUId OOBSCHEHUS YCIOBHH
NPOTEKaHUs (PU3UYECKUX SBJICHUN B MPHUPOJE W JUISI MPHUHATHS MPAKTHYECKUX PEIICHUH B
IIOBCEJHEBHOM XKU3HH,

I1P6

c(hOpMUPOBAHHOCTh COOCTBEHHOH MO3UIMU 0 OTHOUICHHIO K (u3uueckoit uHpopmanuu,
MOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB;

I1P7

c(OPMHPOBAHHOCTb CHCTEMBbI 3HAHUH 00 OOIUX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, MPECTaBICHUNA O JeiicTBUM BO BceneHHOW (M3MYeCKUX 3aKOHOB, OTKPBITHIX B
3€MHBIX YCIOBHSIX;

I1P8

c(OpMUPOBAHHOCTh YMEHHUSI HCCIENOBaTh M aHAJIM3UPOBATH pa3HOOOpas3Hble (U3NYECKUE
SBJICHUS M CBOWCTBA OOBEKTOB, OOBACHATh MPUHIMIIBI PA0OTHI M XapaKTEPUCTUKU MPUOOPOB
U YCTPOWCTB, OOBSACHATH CBSA3b OCHOBHBIX KOCMHYECKMX OOBEKTOB C Te€O(PU3NYECKUMU
SBJICHUSIMU;

I1P9

BIIQJICHUE YMEHHSIMHU BBIIBUTATh THUIIOTE3bl HA OCHOBE 3HAHHUS OCHOBOIIOJIATAOIINX
(GU3MYECKUX 3aKOHOMEPHOCTEW M 3aKOHOB, TMPOBEPSATh WX OKCIEPUMEHTaIbHBIMU
cpeJcTBaMu, GOpMyYIUPYS 1EJIb UCCIIEIOBaHMS;

I1P10

BJIAJICHUE METOJJaMH CaMOCTOSATENBbHOTO IUIAHUPOBAHUS W TPOBENEHUS (U3NUECKUX
HKCIIEPUMEHTOB, OINHCAaHWS W aHajdu3a I[OJyYEeHHOW W3MEepUTeabHOW HHpOopManuu,
OIIpEIETICHUS JOCTOBEPHOCTH NOJIYYEHHOI'O PE3yJIbTaTa;

I1IP11

c(hOpMUPOBAHHOCTh YMEHUU TMPOTHO3UPOBATh, AHAIM3UPOBATh U OIEHUBATH IOCIIEICTBUS
OBITOBOM U TPOHM3BOJCTBEHHOHN [EATEIBHOCTH 4YENIOBEKa, CBSI3aHHON ¢ (U3MUYECKUMHU
MIPOIIECCAMH, C TTO3MIINI SKOJIOTHYECKOM 0€301MacCHOCTH.




2 CTPYKTYPA U COJEP)KAHUE YUYEBHOM JUCIATLJIMHBI

2.1 TemaTuyeckuii MJIaH

Y4eOHas Harpy3ka o0y4aromuxcs

B TOM YHCJIC

= © o Ilnanupyembie
Pa3nen/ Tema TuCHUIIINHBI = % § E pe3yIpTaTel
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JIP4, JIP13 MP3,
BBenenue 2 2 IIP2
JIPA, MP 3, MPA4,
Pa3znen 1 Mexanuka 25 11 10 4 IIP1, IIP2, IIP3,
I1P4, I1P9
JIP4, MP4, IIP1
Tema 1.1 Kunemaruka 8 2 4 2 P 4’ ’ ’
JIP4,MP3,11P2,
Tema 1.2 3axkoHbl MexaHuku HproToHa 6 4 2 [IP4.1IP9
JIP4, MP3,MP9,
Tema 1.3 3aKOHBI COXpaHEHHUSI B MEXaHUKE 11 5 4 9 11P]-ITP4
JIP4, JIPY9, MP3,
Paznen 2 MP4, MP9, I[1IP2,
OCHOBBI MOJIEKYJISIPHOH (PM3UKHU H 24 9 6 9 IIP3, I1P4, I1P7,
TEPMOAMHAMHUKH 11P8, ITP9,
IIP10, I1P11
JIP9,MP3, MP4,
Tema 2.1 § OcHOBBI MOJIEKYIIAPHO- | 44 4 4 7IP2 TIP3, 11P4.
KHHETUYecKou Teopun. MaeanpHbliiras 3 1rs
o o JIP9, MP3, IIP3,
2.2 CgoiicTBa MapoB, KUIKOCTEH U TBEPHBIX 5 ) ; 11P7 11P8, 1IPY
TEI IIP10
JIP4, MP3, MP9,
Tema 2.3 OcHOBBI TEPMOAMHAMUKHI 5 3 2 I1P2, ITP3, IIP4.
IIP11
JIP13, MP3,
Pa3zpen 3 MP4, MP5, I1P4,
! 40 16 10 14
DJIeKTPOAMHAMHUKA IIPS, I1P6, ITP7,
IIPS8, IIP11
JIP13, MP4,
Tema 3.1 DiekTpudyeckoe mose 6 4 2 MPS5, [1P4, I1P6,
1IP7
JIP13, MP3,
Tema 3.2 3aKOHBI IIOCTOSIHHOI'O TOKa 20 4 6 10 MP4, TIP4, TIPS,
IIPS8
Tema 3.3 DiiekTpuyeCcKuil TOK B Pa3JINYHBIX 8 4 4 MIJDT ]I;}’Zz\l/,[];%?i
cpenax IIP11
P13, IIP
Tema 3.4 MarautHoe moJie 2 2 T 173P 1T 4
JIP13, MP1, I1P4,
Tema 3.5 DnekTpoMarauTHast UHIYKIUS 4 2 2 1PiL 1IPS
Paznen 4 19 7 3 4 JIP4, JIP13, MP3,
Kosedanus v BOJIHBI MP4, IIP1, ITP2,




IIP4, ITP10

Tema 4.1 Mexanuueckue kKojgeOaHus U 6 5 9 9 JIP13, MP3, IIP1,
BOJIHBI 1IP2, IIP4
JIP13, MP3,
Tema 4.2 DneKTpoMarHuTHbBIEC KOJIeOaHUs U 13 5 5 5 MP4, IIPL
BOJIHBI 1IP2, IIP4, IIP10
Pazgen S JIP4, MP3, IIPI,
Onrtuka 14 4 2 8 1IP2, ITP4, IIP8
Tema 5.1 Ilpupona cBera. BosiHoOBBIE 14 4 9 8 JIP4, MP3, IIPI,
CBOMCTBA CBETA 11P2, ITP4, ITP§
JIP4, MP9, I1P2,
Pazner 6 8 IIP4, 11P6, ITP11
DJieMeHThI KBAHTOBOM (PU3UKHN 5 3
4 2 2 JIP4, MPY, IIP2,
Tewma 6.1 KBanToBasi ontuka IIP4, I1P6, ITP11
Tema 6.2 dusnka aToMa ¥ aTOMHOTO Apa 4 3 1 ok IA;II{’)IQI 11Ps,
Pasznen 7 2 9 JIP4, MP9, ITP1,
ABoonus Beeaennoii 11P8, ITP7, ITP11
o JIP4, MP9Y, IIP1,
Tema 7.1 Ctpoenue u pazButue Bcenennoit | 2 2 7Ip8. 11P7. TP 11
Bcero 134 56 39 39
IIpomeskyTOYHAs aTTeCTALMS, B TOM YUCIE 9 JIP4, MP9Y, IIP1,
KOHCYJIbTAIMH 1p7
Bcero 143 56 39 39

2.2 Conep:xanue y4eOHOMH THCHUTLIAHBI
BBEJEHUE
BxogHol KOHTpOJb. MHCTPYKTHUBHBIA 0030p conepKaHus Y4eOHOW AMCUUIUIMHBI U 3HAKOMCTBO
00yYaroIuXcsi ¢ OCHOBHBIMH YCJIOBUSIMM M TpPeOOBAHUSAMH K OCBOCHMIO Iporpammbl. Pusmka —
dbyHaaMeHTaIbHAsT HAyKa O MPUPOJIE.

EcrecTtBeHHOHAyuHBII METOJ MO3HAHUS, €ro BO3MOXXHOCTM W TPAHULBI NPUMEHUMOCTH.
DKCHEpUMEHT U Teopuss B IHIpolecce IMO3HaHUS Npupojbl. MojaenupoBaHue QU3NUECKUX
SIBIEHUM W TIpoueccoB. Poip »SKCIEepUMEHTa M TEOpUHM B IIPOLIECCE TMO3HAHUSA HPUPOIBI.
®dusnueckas BenuuuHa. [lorpemHoctu u3mepeHuil Gpu3znyeckux BeaIUurH. PU3NUECKUE 3aKOHBI.
I'panuibl npumMeHUMOCTH GU3NYECKUX 3aKOHOB. [ToHsATHE O (pr3HuecKoil kapTUHEe Mupa. 3HaYeHUe
¢uzuku nipu ocsoenuu npogeccuit CI10 u cnenuansHocten CI10.

Buabl yueOHoil 1eATEIbHOCTH

VYMeHUs MOCTaHOBKU ILieJIeH JeATeIbHOCTH, IJIAHUPOBAaHUS COOCTBEHHOM MESTEbHOCTH JISt
JIOCTHIKEHUs IIOCTABJICHHBIX IL€JIEH, NMPEABUACHUS BO3MOMKHBIX PE3yJbTaTOB JTUX IECUCTBUH,
OpraHM3al¥ CAMOKOHTPOJISI ¥ OLIEHKH ITOJIyYE€HHBIX PE3yJIbTATOB.

Pa3ButHe crocoOHOCTH SICHO M TOYHO H3JIaraTb CBOM MBICIIH, JIOTHYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pEHHs, BOCIPHHMMATh M AaHAJIU3UPOBATh MHEHMS COOECEIHMKOB, IMpPHU3HABasl IMPABO
JIpyroro 4ej0BE€Ka Ha UHOE MHEHHUE.

[IpousBenenue n3mepeHus GU3NYECKUX BEJIUYMH U OLIEHKA IPaHUIIbl TOTPEITHOCTEN U3MEPEHU.
[IpencraBieHre TpaHUIBl MOTPEIIHOCTEH H3MEPEeHHH NpH MOCTPOSHMHM TpaduKoOB. YMeHHe
BBICKA3bIBaTh THUIOTE3bI 1JIsI OOBSICHEHHS! HAOJIOJaeMbIX SBICHUN. Y MEHUE MpeajiaraTb MOJEIN
ABICHUN. YKa3aHUEe TpaHUIl MPUMEHMMOCTH (U3MUYECKHUX 3aKOHOB. M30Ke€HHME OCHOBHBIX
MIOJIOKEHU COBPEMEHHON HAyYHOU KapTUHBI MUpa. [IprBeneHne npuMepoB BIUSHUS OTKPBITHN B
¢u3uKe Ha Mporpecc B TEXHUKE M TEXHOJIOTMU Mpou3BojacTBa. Mcnonb3oBanue HTEpHETa N5
rovcka uHgopMarum




Pazgea 1 MEXAHUKA

Tema 1.1 Kunematuka
Mexannueckoe nsuxkeHue. llepememenue. Ilyts. CxopocTs. PaBHOMEpHOE NpsMOIMHEWHOE
IBUKEHHE. YckopeHue. PaBHonepeMeHHOe mpsMoJiMHEHHoe [BrkeHue. CBOOOAHOE IaJIeHHUE.
JIBroKkeHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY. PaBHOMEpHOE IBM)KEHHE MO OKPYKHOCTH.
Buabl yueOHo# 1eATeJIbHOCTH

IIpencraBieHne MEXaHHYECKOTO JBHIKECHHUs TeEJla yPAaBHEHUSAMHU 3aBUCHUMOCTH KOOpAMHAT U
IIPOEKLIUEN CKOPOCTH OT BpeMeHHU. lIpeacTaBieHne MEXaHMUECKOTO ABMKEHUs Tea rpaduKkamMu
3aBUCUMOCTH KOOpPJAMHAT W MPOEKLUHUEH CKOpoCTH OT BpeMeHu. OnpeneneHue KOOpAUHAT
IIPOMIEHHOr0 IIyTH, CKOPOCTH MU YCKOpPEHHs Tena Ho rpadukaM 3aBUCUMOCTH KOOpPAMHAT U
IIPOEKIUHA CKOPOCTH OT BpeMeHH. OmnpenereHue KOOpAWHAT MPOWUJIEHHOIO IyTH, CKOPOCTHU U
YCKOpPEHUs Teja M0 yPaBHEHUSAM 3aBUCUMOCTH KOOPAMHAT U IPOEKUUH CKOPOCTH OT BPEMEHH.
IIpoBenenue CpaBHUTEIBHOIO aHaau3a PaBHOMEPHOIO U PaBHOIEPEMEHHOIO JIBHXKCHMM.
VYKa3aHHE MCHOJIb30BAHUSA IIOCTYNATEIIBHOTO M BpAallaTEIbHOIO JBW)KEHUH B TEXHUKE.
[Ipnobperenue ombiTa pabOThl B TPYIIE C BBHIIOJHEHHEM PA3TUYHBIX COIUAIBHBIX POJIEH.
Pa3paboTka BO3MOXHOI CHCTEMbl JEHCTBUH M KOHCTPYKIMHU [JIi SKCIEPUMEHTAIBHOIO
OIIpE/ICJICHNS] KHHEMAaTUYECKUX BEJIIMYUH.

Tema 1.2 3akonbl Mmexanuku HeioTona

IlepBoiii 3akon Hprotona. Cuna. Macca. Mmnynsc. Bropoi 3akon Herorona. OcHOBHOM
3aKOH Kjaccuyeckod auHamuku. Tperuil 3akoH HproToHa. 3akoH BCEMUPHOIO TITOTEHUS.
I'paButaniuonnoe mone. Cuna Tsokectd. Bec. CrocoOwl u3MepeHuss maccbl Teia. Cuiibl B
MEXaHUKE.

Bupabl yueOHoil 1eATEIbHOCTH

[IpumeHeHne 3aKOHa COXpPAaHEHMs MEXAHWYECKOM DSHEpPruM IIPU pacdeTax pe3yJbTaTOB
B3aMMO/ICHCTBUI TE€JI TPaBUTAlMOHHBIMU CHJIAMH U CUJIAMU YIIPYTOCTH.

Tema 1.3 3akoHbI COXpaHEeHUs B MeXaHHKe

3akOoH coxpaHeHUs] UMMyJbca. PeaktuBHoe JnBmxkeHue. PabGora cunbl.  PabGora
MOTEHIUANIbHBIX cwil. MoiHocTh. DHeprus. Kunernueckast sHeprus. [loTeHunanbHas >HEprusi.
3aKOH COXPaHEHUs MEXaHWYeCKOW sHepruu. [IpuMeHeHne 3aKOHOB COXpPAHEHMUS.

Buab1 yueOHoii 1eATeIbHOCTH

[IpumeHeHune 3aKOHa COXpAaHEHMsI UMITYJIbCA JUIsl BBIYHUCIIEHHUS U3MEHEHHUM CKOPOCTEM TEJ MPU HUX
B3auMoJeHcTBUAX. l3mepeHne paboOThl CHUJI U U3MEHEHHE KHHETHYECKON »JHEepruu Tena.
Brruncnenue paboThl cUl U U3BMEHEHUsI KUHETUYECKON SHEepruu Tena. Beluncienre noTeHnnaibHON
SHEPrud Tel B TIpaBUTAMOHHOM 1onie. OrmpeneieHre MNOTEHUUAIbHOW JHEPrHMH  YIPYTro
ne(GOopMHUPOBaHHOIO Tela MO W3BECTHOW JedopManuy M JKECTKOCTH Tena. YKazaHue TpaHUll
NPUMEHUMOCTH 3aKOHOB MEXAaHUKHU. YKa3aHHe Y4YeOHbIX NMCUUIUIMH, NMPU H3YyUYEHUU KOTOPBIX
HCIIOB3YIOTCS 3aKOHBI COXPAHECHHUS.
Paznea 2 OCHOBBI MOJIEKYJIAAPHOM ®U3UKA U TEPMOJINHAMUKNA

Tema 2.1 OcHOBBI MOJICKYJISIPHO-KUHETHYeCKO Teopun. UeaibHbI ra3

OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON Teopuu. PazMmepsl n macca MOJNEKYJ U
atoMoB. bpoyHnoBckoe nBwxkenue. Jubdysus. Cuibl U SHEPrusi  MEKMOJIEKYJSIPHOTO
B3auMojielicTBusa. CTpoeHne ra3oo0pa3HbIX, KUAKUX M TBEpAbIX Tei. CKOpPOCTH JBHMXKEHUS
MOJIEKYJI U uX u3Mepenue. Maeansublii ra3. Jlapnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KHHETUYECKON Teopun ra3zoB. Temmeparypa u usMepeHue. l'a3oBble 3aKOoHBI. AOCOJIOTHBIN
HyJIb TeMmeparypbl. TepmMoaMHaMHU4YecKas IIKajga TEMIEpaTypbl. YPaBHEHHUE COCTOSHUSA
HJIeaJbHOTrO ra3za. MosspHas ra3oBasi IIOCTOSTHHAas.

Buabl yueOHoil 1eATEIbHOCTH

Brimonaenne OKCIICPUMECHTOB, CJIy>XXalllux JJId 000CHOBaHUS MOHGKyanHO-KHHCTH‘ICCKOﬁ



teopun (MKT). Pemenwe 3amad ¢ NOPUMEHEHHEM OCHOBHOTO YPaBHEHUS MOJICKYJISIPHO-
KHHETHYECKOU Teopuu ra3zoB. OnpeaeneHre mapamMeTpoB BEIIECTBa B Ta3000pa3HOM COCTOSTHUH Ha
OCHOBAaHUU YpaBHEHUSI COCTOSIHMS HJealibHOro rasa. OrmpenesreHue mapaMeTpoB BellecTBa B
raz000pa3HOM COCTOSIHMH U MPOUCXO/ISIINX MpoleccoB 1o rpadukam 3aBucumoctu p (T), V (T), p
(V). DkxcniepumenTansHoe uccieaopanue 3apucumoctu p (T), V (T), p (V). Ilpeacrasinenue B Bue
rpauKoOB U30XOPHOT0, N300aPHOTO U U30TEPMUUECKOTO IMPOIIECCOB.

Brruncienue cpegHell KMHETUYECKOW SHEPTHU TEIUIOBOTO MABMIKEHHUS MOJIEKYJ IO HM3BECTHOMU
TeMmIieparype BeliecTBa.BpICKa3pIiBaHUE THUIIOTE3 Il OOBSCHEHUS HAOIIOAAEMbBIX SIBJICHHM.
VYka3aHue rpaHul NPUMEHUMOCTH MOJEIH «UACaJIbHbIN ra3» u 3akoHoB MKT.

Tema 2.2 CBoiicTBa NapoB, KUJAKOCTEH U TBEPABIX TeJl

CaoiicTBa mapoB. Vcnapenue u kKoHAeHcanus. HackIeHHbIH map U ero cBoicTBa. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yXa. Touka pocbl. Kunenue. 3aBUCUMOCTh TeMIIEpaTypbl KUIIEHUS OT
naBiieHus. [leperpeTslil map ¥ €ro UCHoJIb30BAHUE B TEXHUKE.

CaoiicTBa XHAKOCTEU. XapaKTEPUCTHKA YKUJIKOTO COCTOSIHUSI BemiecTtBa. [1oBepXHOCTHBIN Cioit
KUJKOCTU. DHEPrus MOBEPXHOCTHOTO cJos. SIBJICHUS Ha TpaHUIE KUAKOCTH C TBEPABIM TEJIOM.
Kanumnsapueie siBieHus.

CpoiicTBa TBEpAbIX Tell. XapakTEpUCTUKA TBEPAOrO COCTOSIHMS BELIECTBA. YIPYrue CBOICTBa
TBepAbIX Ten. 3akoH ['yka. MexaHnueckue CBOMCTBA TBEPABIX Tell. TernoBoe pacuIMpeHHe TBEPABIX Tell
U )KujkocTel. [1naBienne u Kpuctaim3anus.

Bupabl yueOHoil 1eATEIbHOCTH

HN3mepenne BIaXHOCTH BO3AyXa. PacyeT KoJMYeCTBa TEIUIOTHI, HEOOXOIMMOTO IS
OCYLIECTBJICHUS Tpolecca MNepexoja BelIeCTBa M3 OJHOIO arperaTHOro COCTOSIHUS B JIPyroe.
DKCIIEpUMEHTAJIbHOE HCCJIEIOBAaHUE TEIUIOBBIX CBOWCTB BeliecTBa. llpuBeneHue mnpuMepoB
KalWUJISPHBIX SBJICHUM B OBITY, MpUPOJIe, TEXHUKE. ccnenoBanue MEXaHHYeCKUX CBOMCTB TBEPbIX
ten. [lpumeHeHne (U3MYECKUX TMOHATHH M 3aKOHOB B y4eOHOM Marepuasie mpodecCHOHATBLHOTO
xapaktepa. Mcnonb3oBanne MHTepHeTa s moucka mHGoOpManuu o pa3paboTkax M IMPUMEHEHHUSX
COBPEMEHHBIX TBEPIBIX U aMOP(HBIX MaTEPHUAJIOB.

Tema 2.3 OcHOBBI TEPMOAUHAMUKH

OcHOBHBIE NOHATUSA U OlpenesieHus. BHyTpeHHss dHeprus cucreMsl. BHYTpeHHss dHeprus
naeanpHoro rasa. Pabora m rtemiora kak (opMbl mepeaaun sHEpruu. TernaoemMKocTb. Y aenbHas
TEIJIOEMKOCTh. YpaBHEHHE TerioBoro OanaHca. IlepBoe Hawano TepMoAMHAMUKH. AnuabaTHBIN
npouecc. [Ipunnmn aedicteus tenoBord mammubl. KIIZ[ TermmoBoro asurarenst. Bropoe Hauamo
TepMOAUHAMUKHU. TepMoamHaMHMuecKas IIKajla TeMIepaTyp. XOJIOAWIbHbIE MalluHbL. TeruioBble
neuratenu. OxpaHa NpUpOIbL.

Buabl yueOHoil 1eATEIbHOCTH

N3mepeHue kojiMuecTBa TEIIOTHI B IIpolieccax Teruionepenadn. PacdeT koamyecTBa TEIIOTHI,
HEO0OXO0MMOT0 JUIsl OCYIIECTBIECHHUS 3aIaHHOTO Tpoliecca ¢ Tersonepeaadeil. Pacuer namenenus
BHYTPEHHEW 3HEpruu Teiy, padoThl U IMEPEeJaHHOrO0 KOJHWYECTBA TEIUIOTHI C MCIIOJIb30BaHUEM
IIEPBOro 3aKOHA TEPMOJUHAMUKH.

PacueT paboThl, COBEpIIICHHOH ra3oM, 1o rpaduky 3asucumoctu p (V).

Brruucnenune paboThl ra3a, COBEPIICHHOW NMPU U3MEHEHWM COCTOSHUSA 0 3aMKHYTOMY ITUKITY.
Bpruncnenune KIIJ[ mpu coBepuieHnu rasom paOoThl B IIpolieccax H3MEHEHHUS COCTOSIHHUS 10
3aMKHYTOMY LHKJITY. OOBsICHEHHE NPHUHIMUIIOB JEHCTBUS TEIUIOBBIX MalIMH. JleMOHCTpamus poiu
(bU3UKY B CO3/TaHUH U COBEPILIEHCTBOBAHUM TEINIOBBIX JBUraTeleH.

Paznen 3 DJIEKTPOJAUHAMUKA
Tema 3.1 DiekTpuyeckoe moJie
DJeKTpUYEeCKHUe 3apsi/ibl. 3aKOH COXpaHeHus 3apsna. 3akoH KyiioHa. DieKTpudeckoe

nosne. HampsbkeHHOCTh anekTpuyeckoro mnoss. [lpuHumn cynepno3unmu mnojeid. PaGora cun
3JIEKTpocTaTUdeckoro mnousisi.  lloreHuman. Pa3HOCTe  MOTEHIMANOB.  DKBUIIOTEHIIMAIBHBIE
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MOBEPXHOCTH. CBSA3b MEXKIYy HANPSHKEHHOCTBIO U PAa3HOCTHIO ITOTEHIMAJIOB 3JIEKTPUYECKOIrO ITOJIS.
Judnexktpukn B anekrpudeckom  mnone.  Ilomapusamusa  agusnextpukoB.  [IpoBonHuku B
anekTpudeckoM mnoisie. KonaeHcartoppl. CoenwHEHHWE KOHJIEHCATOPOB B OaTtapero. ODHeprus
3apsIKEHHOI0 KOHJIEHCATOpa. DHEPrUsl 3JIEKTPUUECKOIO MOJIS.

Buabl yueOHo# 1eATeJIbHOCTH

Brrancnenne cun B3aHMOHCﬁCTBHH TOYCYHBIX DJICKTPHUYCCKUX 3apPAO0B.

Bpruucnenne HanpsyKEHHOCTH JJIEKTPUYECKOTO TOJISI OJHOTO M HECKOJIBKMX TOYEYHBIX
AJIEKTPUYECKUX 3apsiA0B. BeluncieHne noreHumana 3JIeKTpUYECKOro oISl OJJHOTO U HECKOJIBKUX
TOYEYHBIX AJIEKTPUUYECKUX 3apsiaoB. MI3MepeHue pasHOCTH MOTEHIIUAIOB.

N3mepenue 3Hepruy 3JIeKTPUUYECKOro IO 3apsKEHHOr0 KOHJIeHcaTopa. BelunciieHue sHepruu
SJIEKTPUYECKOTO TOJIsl 3apsHKEHHOIo KOHjJeHcaTtopa. Pa3paboTka miiaHa U BO3MOXKHOH CXEMBbI
JEUCTBUM  3IKCHEPUMEHTAIBHOTO ONpEeNEIICHUs]  DJIEKTPOEMKOCTH  KOHJEHcaTopa U
JIUDJIEKTPUYECKON  MPOHMIIaeMOCTH  BemlecTBa. IIpoBegeHune  CpaBHUTEIBHOIO — aHaln3a
rPaBUTALIMOHHOT'O U JIEKTPOCTATUYECKOTO MOJIEH.

Tema 3.2 3aK0OHBI IOCTOSTHHOI'O TOKA.

VYcnoBusi, HEOOXOAUMBIE 711 BOSHUKHOBEHHSI M MOJJIEp>KaHUs dJIEKTpuueckoro Ttoka. Cuma
TOKa U IJIOTHOCTH TOoKa. 3akoH Oma s ywactka nenu 0e3 3/]C. 3aBUCUMOCTD 3JIEKTPUUYECKOTO
CONPOTHUBIICHUS OT MaTepuala, JUIMHBI W IUIOMIaAu IIONEpPEeYHOr0 CEYEHHS IPOBOIHUKA.
3aBUCUMOCTH AJIEKTPUYECKOTO COIIPOTHUBIICHUSA MIPOBOJTHUKOB OT TeMIIepaTyphbl.
DNEKTPOABMKYIIAsi CUJa HCTOYHUKA Toka. 3akoH Owma mis mnonHoit uenu. CoenuHeHUe
npoBoIHUKOB. CoeMHEeHNE MCTOYHUKOB SJIEKTPUYECKON sHepruu B Oartapero. 3akoH Jxoyis—
Jlenna. Pabota 1 MOIIIHOCTB 3JIEKTPUUYECKOr0 TOKa. TeruioBoe AeicTBUE TOKA.

Buabl yueOHoil 1eATEIbHOCTH

N3mepeHune MOITHOCTHU AeKTpuueckoro Toka. Msmepenue 3/1C 1 BHyTpEHHETO CONIPOTUBIICHUS
HMCTOYHUKA TOKA.
Brmonaenue pPacuycToB CHJIBI TOKa H HaprDKeHI/Iﬁ Ha Y4YaCTKax OSJICKTPUYCCKUX ueneﬁ.
OOBsicHEeHHE Ha INpUMEpe dJIEeKTpUUecKoil nenu ¢ aByMs uctouHukamu Toka (D/1C), B Kakom
clly4a€ MCTOYHHUK DJIEKTPUYECKOW ZHEprum paboTaeT B peKHMME T'eHeparopa, a B KaKkOM — B
pexumMe norpeoutens. OmnpeneneHue TeMIepaTypbl HUTH HakalduBaHus. M3mepeHue
AIEKTPUYECKOr0 3apsjia MIEKTPOHa.

Tema 3.3 DrekTpH4YecKnii TOK B pa3JIM4YHbIX Cpeaax

[IpoBOAMMOCTHE METAJIIOB, SIBIICHUE TEPMOIIIEKTPOHHOW YMUCCHH, CBEPXITPOBOAUMOCTb.

CoOcTBeHHas MPOBOAMMOCTD MOJIYIIPOBOAHUKOB. [1osyripoBoAHUKOBBIE TPUOOPHI.

Buab1 yueOHoii 1eATEIbHOCTH
CHsTHE BOJIbTAMIIEPHOM XapaKTepUCTUKU Jauoja. [IpoBeneHHe CpaBHUTEIBHOIO aHaIU3a
MOJIyITPOBOJHUKOBBIX THOAOB U TPHOJOB.
UcnonszoBanue WHTepHeTa miisi moucka HWHQOpMAMM O TMEPCHEKTUBaX PpPa3BUTHUSA
MOJIyITPOBOJTHUKOBOM TEXHUKH.

Tema 3.4 MarauTHoe 1moJie

BekTtop MHAYKIIMKM MAarHWTHOrO IMOJisl. JleHCTBHME MAarHUTHOrO MOJS HAa NPSMOJMHEWHBIN
MPOBOJIHUK C TOKOM. 3akoH Ammepa. BzammoneiictBue TokoB. MarHutHbli motok. PaGora mo
MEPEMELICHUIO IIPOBOJHUKA C TOKOM B MArHUTHOM Iiojie. JleficTBME MAarHuTHOTO MOJsA Ha
npwxkymuiicss  3apsa.  Cuna  Jlopenma.  OmnpeneneHue  yAeabHOTO — 3apsiia. Y CKOPUTENH
3apsSKEHHBIX YACTHIIL.

Buabl yueOHoil 1eATEIbHOCTH

N3mepeHne WHAYKIIMA MArHATHOTO MoJisi. Berauciienne cui, AEUCTBYIOIMIMX Ha MPOBOJHUK C
TOKOM B MarHUTHOM II10JIE.
Brruncnenue cuii, J€MCTBYIOMIMX HA AJIEKTPUUECKHUHN 3aps, IBHXKYIIHKACS B MATHUTHOM MOJIE.

Tema 3.5 DiieKTpOMarHuTHasi HHAYKIUS
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DneKTpoMarHuTHasi UHAYKUua. BuxpeBoe anekTtpudeckoe nosie. CaMOMHAYKIUS. DHEPrus

MarHUuTHOT'O MOJISI.
Buabl yueOHO 1eATeJIbHOCTH

HccnenoBanne SIBICHUN OSISKTPOMArHUTHOW WHIAYKIWU, camMOMHIyKuu. OOBsCHEHUE
MpUHIUIA JeWCTBUS diekTpoaBurarens. OObsCHEHHE MPUHIMUIIA JEUCTBUS TIeHepaTopa
AJIEKTPUYECKOTO TOKA M AJIEKTPOU3MEPUTEIBHBIX TPUOOpoB. OOBsICHEHNE TIPUHITUTIA ACHCTBUS
Macc-crekTporpada, yckopuTenaei 3apsokeHHbIX dacTull. O0bsICHEHHE PO MAarHUTHOTO IMOJIS
3eMiIi B )KU3HU PaCTCHUM, )KUBOTHBIX, YEJIOBEKA.
[IpuBenenue npuMepoB NPAKTUYECKOTO TPUMEHEHUS U3YUEHHBIX SBJICHUM, 3aKOHOB, MPUOOPOB,
YCTPOMCTB.
[IpoBeneHre CpaBHUTEIHHOTO aHAIN3a CBOMCTB 3JIEKTPOCTAaTHYECKOT0, MArHUTHOTO U BUXPEBOTO
AJIEKTPUUECKUX TOJIEH.

Pa3nen 4 KOJIEBAHUSA 1 BOJIHBI

Tema 4.1 MexannuecKkue Ko0J1e0AHUA U BOJHBI

KonebarenpHoe paBukenue. [‘apmMonumueckue kosneOanus. CBOOOIHBIE MEXaHUYECKHE
koniebanusa. JIuHelHble MexaHMYecKue KoseOarenbHble cucTtembl. [IpeBpaliieHre sSHeprum mnpu
KoJiebaTeIbHOM ABM>KEeHUH. CBOOOHBIE 3aTyXalolue MeXaHnyeckue KojieOanusi. BbrIHyK/1eHHbIE
MEXaHUYEeCKHe KoJieOaHus.

Buab1 yueOHoii 1eATEIbHOCTH

HccenenoBanue 3aBUCUMOCTH Iepuoja KojaeOaHUH MaTeMaTUYeCKOro MasiTHUKA OT €ro JJIMHBL,
MAacCChl M aMIUIMTY/1bl KOJIE€OaHUI.

HccenenoBanye 3aBUCMMOCTH IIEpHOJIa KOJIeOaHUM rpy3a Ha IPY>KUHE OT €ro Macchl U )KECTKOCTHU
NpYKUHBL. BplunciieHne nepuoma KoJieOaHWT MaTEeMaTHYECKOTO MAasTHHUKA I10 H3BECTHOMY
3HAQUYEHUIO €ro JIMHbL. BbluncieHue nepuoja KojeGaHUN rpy3a Ha MPYXUHE IO H3BECTHBIM
3HAYECHHSIM €0 MacChl M KECTKOCTH IIPYKUHBL.

BripaboTKka HaBBIKOB BOCIHPUHHUMATh, aHAJIMW3UPOBaTh, IiepepadaThiBaTh M NPEAbSIBIATH
MHPOpPMALIMIO B COOTBETCTBUM C TIIOCTaBJIEHHbIMU 3anadyamu. [IpuBeneHue mnpuMepoB
aBTOKoOJIe0aTEIbHBIX MeXaHUUeCKUX cucteM. [IpoBenenne knaccudukaum koieOaHmii.

Tema 4.2 JjieKTPOMATHUTHBIC KOJIeOaHNA U BOJHBI

CB00OO/IHBIE 3JEKTpOMarHuTHbIe KojeOaHus. IlpeBpaiieHue sHepruu B KojeOaTelbHOM
KOHType. 3aTyxarlllMe  JJIEKTPOMAarHUTHbIE  KoyeOaHus. ['eHepaTop  He3aTyXarollMX
3JEKTPOMAarHUTHBIX KoJjieOaHuil. BeIHyXAeHHble ayeKkTpudeckue Kosnebanus. [lepeMeHHbIH TOK.
I'emepaTtop nepemMeHHOro TOKa. EMKOCTHO€ M HMHAYKTHMBHOE COIPOTHUBIICHUS NEPEMEHHOIO
Toka. 3akoH OMa [Js 3JIE€KTPUUYECKOH Ienu MepeMeHHOro Toka. PabGoTa M MOIIHOCTH
nepeMeHHoro Toka. ['eneparopsl Toka. Tpanchopmatopsl. TokM BBICOKOH YacTOTHI.
ITonyyenue, nepenadya v pacnpenciaeHue 3JIEKTPOIHEPIUM.

DJEeKTPOMarHuTHOE TI0jJie KakK oOcOObIM BUJA MaTepuu. OJIEKTPOMArHUTHBIE BOJIHBI.
Bubparop I'epua. OTkpeITBId KosieOaTenbHbIH KOHTYp. M300perenune pammo A. C. ITonoBbiM.
[TonsaTtne o pagnocsssu. [IpumeHeHne PIEeKTPOMAarHUTHBIX BOJIH.

Buabl yueOHoil 1eATEIbHOCTH

HabGmronenne ocruiuiorpaMM TapMOHUYECKUX KOJieOaHWM CUJIBI TOKa B 1enmu. V3mepeHwne
AJIEKTPOEMKOCTH KOHJeHcaTtopa. l3mepeHne WHAYKTUBHOCTH KaTymiku. lcciemoBanue
SIBJICHUSI DJIEKTPUUYECKOTO pe30HaHca B mocienoBaTenbHoM nenu. [IpoBenenue ananoruu
MEXKTY dbuznyeckumu BEJIMYHMHAMU, XapaKTePU3YIOITUMHU MEXaHUYECKYIO 5
AJIEKTPOMArHUTHYIO KOJieOaTeIbHbIE CHCTEMBI.

Pacuer 3HaueHW CHIIBI TOKAa W HANPsOKEHHS Ha DJIEMEHTax IIEMHU ITEPEMEHHOrO TOKa.
HccnenoBanne mpuHOUIA JIecTBUS TpaHchopmartopa. McciaenoBanue MpUHIUIIA ACHCTBUS
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reHepaTopa IepeMeHHOTO TOKa.

Ocy1iecTBIIeHUE paguoIiepenadn u paauonpuema. MiccienoBanue CBOMCTB JIEKTPOMArHUTHBIX
BOJIH C IIOMOIIBI0 MOOMIIBHOTO TesedoHa. Pa3BUTHE IEGHHOCTHOTO OTHONIICHUS K H3y9aeMbIM Ha
ypokax (uU3MKH OO0BEKTaM ¢ OCBaWBaeMbIM BHUJaM JAesATelbHOCTH. OOBsICHEHUE
MPUHIUAIIHAIBHOTO PA3Iudus IPUPOIBI YIPYTHUX U AJICKTPOMArHUTHBIX BOJIH. M3moxkeHue cyTu
AKOJIOTHYECKUX MPOOJIEM, CBSI3aHHBIX C 3JICKTPOMArHUTHBIMU KOJICOAHUSIMU H BOJTHAMH.
OOBsICHEHUE POJIH PJICKTPOMAarHUTHBIX BOJIH B COBPEMEHHBIX HCCIIEIOBaHUAX BCelleHHOM.

Pa3nes S OIITUKA

Tema 5.1 Ilpupona cBera. BosiHoBbIE CBOICTBAa CBETA

CKopocTh pacnpoOCTpaHEHHUsI CBETA. 3aKOHBl OTPa)X€HWs U IpesiomyieHus cBera. [lomHoe
orpaxkeHue. Jlun3bl. I'ma3 kak ontuyeckas cucremMa. OnTuyeckue IpuodOpsI.

WNurepdepennuss ceta. KorepeHTHOCTh CBETOBBIX Jiydeil. MHTepdepeHIHss B TOHKHUX
mieHkax. [lomocel paBHo#t Tommuusbl. Konbua HeroTona. Mcnonb3oBaHue uHTEphEpeHIMU B
Hayke u TexHuke. Judpakmus cBera. udpakmus Ha mend B MapajuICNbHBIX JIydax.
Judpakinuonnas pemerka. Ilonstue o ronorpadguu. Ilonsgpusanus mnonepeyHsIX BOJIH.
[Tonsapuszauusa ceera. J[lBoitHoe unydenpenomienue. llomspounsl. Jlucnepcuss cBera. Bugbl
cnekTpoB. Cnektpbl ucmyckanus. CHEeKTpbl HOMIOHIeHHs. YJbTpaduosieToBoe U HHGpaKpacHoe
n3ny4yeHus. Penrrenosckue syun. MIx npupona u cBolcTBa.

Buabl yueOHoil 1eATEIbHOCTH

[IpyumeHeHne HA TPAKTHUKE 3aKOHOB OTPAYKEHUS U IPEJIOMIICHUS CBETA P PELLICHUH 3a/1a4.
OmnpenesieHne CHEKTPAJbHBIX TIPaHULl YyBCTBUTEJIBHOCTH YEIOBEUECKOIO rJjla3a.  YMEHHe
CTPOUTDH H306pa>1<eHm[ noOpeaMecTOB, AaBAaCMbIC JIMH3AMMU. Pacuer pPacCTosAHrA OT JIMH3BI 10
n3o00pakeHus mpeamera. Pacuer ontuueckoi cuiibl JIMH3BL M3mepenne (GOKyCHOTO paccTOsSHUS
nH3bl. McnibiTanre Mojieneid MUKPOCKONA U TEIECKOIA.

Habnmionenue siBneHuss WHTEpPEpPEHIINU DIIEKTPOMArHUTHBIX BOJH. HabOmroneHuwe siBIeHUs
nudpakiuy AMeKTPOMArHUTHBIX BOJIH.

HaGmronenue siBIeHUs TOISPU3ANMMA DJIEKTPOMArHUTHBIX BOJIH. M3MepeHue JIMHBI CBETOBOMU
BOJIHBI IO pe3yibTaTaM HaOmIoJeHusl siBIeHuss uHTepdepeHnuu. HalOmronenue sBiaeHUS
nudpaxkiuu ceeta. Habmonenue siBieHus moasgpu3alud U gucnepcuu ceeta. [louck paznuuunii u
CXOACTBa MeXay IU(pPaKIMOHHBIM W JIHUCIEPCUOHHBIM cHeKTpamu. lIpuBeneHune mnpuUMepoB
MOSIBJICHUSI B TIPUPOJI€ Y MCIIOJIH30BAHUS B TEXHHUKE SIBICHUM WHTEpPEpeHIUH, TUPPaKIINH,
MOJIIPU3AalMU M JucIiepcuu ceera. llepeuncnenue MeTonoB MO3HaHUsI, KOTOPBIE MCIIOJIb30BAHBI
MPU U3YUYECHUU YKa3aHHbBIX SIBJICHUM.

Pasnea 6 JJIEMEHTBI KBAHTOBOM ®U3UKH

Tema 6.1 KBanToBast onTuka

KanToBass rumore3a Ilmanka. @oronbl. BremnHuii Qorosnexktpuueckuii 3 QeKT.
BuyTtpennunit potorddext. Tumbl GoTO3IEMEHTOB.
Tema 6.2 dusuka aToMa U AaTOMHOI0 A/Apa

Pa3zBuTne B3MISII0B HA CTPOEHME BEILIECTBA. 3aKOHOMEPHOCTHM B AaTOMHBIX CIEKTpax
Bojopoaa. SnepHas moaens aroma. OnwiTel J. Pesepdopna. Moaens atoma Bosmoposaa mo H. bopy.
KBanTOBBIE TEHEPATOPHI.

EcrectBeHHast paA0aKTUBHOCTh. 3aKOH PAJMOAKTUBHOro pacrnaaa. CrocoOsl HaOIIOAEHUS U
peructpanuu 3apspkeHHbIX yactull. D¢pdext BaBunoa — UepenkoBa. CTpoeHHE aTOMHOIO sipa.
Jedexkt wmaccel, BSHeprusi CBA3W U YCTOMYMBOCTH AaTOMHBIX siAep. SlnepHble peakluu.
HckyccTBeHHass paauoakTUBHOCTh. Jlenenue Tsbkenbix snep. llemHas snepHas  peaknus.
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VYnpasnsemas nenHas peakuus. SAnepHsiid peaktop. IlomyueHue paaroOakTUBHBIX H30TONOB U MX
npuMeHeHue. buonornyeckoe 1elcTBUE PaJlOAKTUBHBIX M3JIy4YE€HUN. DJIEMEHTAapHbIE YaCTHUIIbL.

3 YCJOBUSA PEAJIM3AIIMA YYEBHOM TUCIUATIJIAHBI

3.1 MaTepuajbHO-TEXHHUYECKOE 00ecreueHue

I[HSI pcaim3anuu MmporpamMmbl y‘IGGHOfI AUCHUIUIMHBI NPCAYCMOTPCHBI CICAYIOIHNE CIICHUAILHBIC
MIOMEIIIEHUS U OCHAIIICHHE:

Tun u HauMeHOBaHHUeE
CHEeHAIBLHOI0 MOMEIIeHU A

Ocnameﬂue CIICHUAJIBHOI'O MOMECIIICHU A

KaOMHeT €CTECTBEHHOHAYUYHBIX | MynbTUMEIUIHBIE  CPEACTBA  XpAHEHUs, Mepeiayd |

MUCIUAILINH MIPEICTABICHUS uH(pOpMaInu. YyeOHO-MeTOoHYECKast
JOKYMEHTAIWsI, AUJAKTHYECKUE CPEICTBA

nabopatopust Puzuku JlaGopaTtopHoe o0OpyqoOBaHWE; MOJAEIH MO (u3HKe; HAOOPHI

nabopaTopHble, B T.4. MO MEXaHHKE, 3JICKTPOMAarHETU3MY,
ONTHKE, W3MEPUTEIbHbIC TPHOOPHI  JUIS  BBINOJHECHUS
7a00paTOpHBIX  paboOT:  AJIEKTPOMETP,  MYJIBTHMETDHI,
BOJIETMETPBI, aMIIEPMETPhI; KOMIUIEKT JICMOHCTPAIIMOHHOTO
00OpyIOBaHUS  TO  AJIGKTPOCTATHKE,  YCTAaHOBKA IS
OTpe/CIiCHUs]  JUIMHBI CBETOBOH BOJHBI C  ITOMOIIBIO
TU(GPaKIMOHHON  pemieTkd, Habop 0o0OpydoBaHHS IO
AIIEKTPOIIHA3Y

[Tomemenne g xpanenuss  u | llkader, cremmaxu  ans  XpaHeHHss — J1aOOpaTOpHOTO
NpOopUIAKTHIECKOTO  OOCITY)KMBaHUS | 000PYJIOBaHUS, HHCTPYMEHTOB U PACXO/IHBIX MaTEPUAIIOB.
y4eOHOro 000pyA0BaHUS

3.2 YueOHo-MeTOANYeCKOEe H HH(POPMAIHOHHOE 00ecneyeHHe Peain3alii MPOorpaMMbl
OcHOBHbIE HCTOYHUKH

1. KopsitHukoBa, E. C. ®usuka [1ia CIIO] [OnextpoHHbIN pecypce] : yuedHoe mocobue. U.1 / E.
C. KopsiTHukoBa, JI.A. Onep, JI. A. Hukonoposa ; MI'TY. - Maruurtoropck : MI'TY, 2016. - 1
AIEKTPOH. OIT. JTUCK (CD-ROM). — Pexxum JIOCTYyTIA:

https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843/S120.pd
f&view=true.

— MakpooOBeKT.

2. KopsiTHukoBa, E. C. ®usuka [DnexkTpoHHbIH pecypc] : yuebnoe nocobue [t CITO]. YU.2 /
E. C. KopsitHukosa, JI. A. Ogep, JI. A. Hukonoposa ; MI'TY. - Marautoropck : MI'TY, 2016. - 1
AIEKTPOH. OIT. JTUCK (CD-ROM). — Pexum JIOCTYyTIA:

https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/S118.pd
f&view=true.
— MakpooOBeKT.

3. ®usuka. Teopus u mpakTuka [DneKTpoHHBIH pecypc]: YueOHnoe nocodbue / [Ton pea. mpod. C.O.
Kpamapoga. - 2-e usn., non. u nepepad. - Mocksa: W1 PUOP, HUL] MTHOPA-M, 2016. - 380 c. - Pexxum
nocryma: http://znanium.com/bookread2.php?book=522108

-. 3ar. ¢ akpana. - ISBN 978-5-369-01522-

JlonoTHUTeIbHbIE UCTOUYHUKH:

1. ®uszuka [DnexTpoHHbIH pecypc]: yueOHuk / A.A. Ilunckuit, I'.}O. ['pakoBckuii; moa obul. pen.
H0.M. uxa, H.C. [lypsimeBoil. - 4-e u3n., uctp. - Mocka: ®OPYM: UH®PA-M, 2017. - 560 c. :un. —
(Cpennee npodeccruonanpHoe obpa3oBanue). Pexxum moctyma: https://new.znanium.com/read?id=90067

- 3aru. ¢ skpana. — ISBN 978-5-91134-902-8

2. Hemmmuenko, B. W. ®wusmka [DnektpoHHBIH pecypc]: yueOnuk / B. W. [lemumdeHko,
. B. Jlemuguenko. — 6-e u3z., mepepad. u mom. — MockBa: UHOPA-M, 2018. — 581 c. — Pexum
noctyma: https://new.znanium.com/read?id=300518

- 3ary1. ¢ sKpaHa.
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https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843/S120.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/S118.pdf&view=true
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3.

®uzuka. OCHOBBI ANEKTPOUHAMUKHU. DJICKTPOMArHUTHBIE KOJIEOAHUS M BOJHBI [ DJIEKTPOHHBII

pecypc]: yuebnoe mocobue / Kyzuenos C.U., - 4-e uzn., ucnp. u Aom. - MockBa: By3oBckuii yueOHUK,
HUILL UH®PA-M, 2015. - 231 c. - Pexxum gocryma: https://new.znanium.com/read?id=215043

-. 3arn. ¢ ’kpana. - ISBN 978-5-9558-0332-6

4. Kypc nexumii mo ¢pusuke. Dnekrpocratuka. [loctosHHbIN TOK. DnekTpomarnetusm. Konebanus u
BOJIHBI [DeKTpoHHBIA pecypc]: yuebnoe mocobue / Kysneno C.M., Cemxuna JI.U., Porozun K.U. -

Tomck:

m3a-so  Tomckoro monutex. yHuBepcutera, 2016. - 290 c. - Pexum npocryna:

https://new.znanium.com/read?id=218874

- 3ar. ¢ ’kpana. - ISBN 978-5-4387-0562-8
Ilepuonnueckune n3a1aHus

1. Hayka u xwu3nb. — ISSN 0028-1263
2. DnextpuyectBo. — ISSN 2411-1333
IIporpammuoe obecnieuenune u UurepHer-pecypceni:
HaumenoBanue 110 Ne JloroBopa Cpoxk aeilcTBUS JULEH3UH
MS Windows 7 (mommwmcka | JI-1227 oT 08.10.2018 | 11.10.2021
Imagine Premium) J-757-17 oT 27.06.2017 | 27.07.2018
J1-593-16 oT 20.05.2016 | 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 ot 17.09.2017 0eccpodHO
Kaspersky Endpoint Security st | J1-300-18 oT 21.03.2018 | 28.01.2020
ousHeca-CTaHIapTHBIN J-1347-17 oT 20.12.2017 | 21.03.2018
J1-1481-16 oT 25.11.2016 | 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOTHO PacIpOCTpaHIEMOE O6eccpouHO

HNHuTepHeT-pecypcsl

1.

2.

3.

®enepalibHbI 1IEHTp HHGOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB — OLIMOP [DnexTpoHHbIN
pecypc]. — Pexxum nocryma: www.fcior.edu.ru, cBoOoHbIH. — 3ari. ¢ skpaHa. S3. pyc.

Enunas xomnexkuus nudpoBbiXx 00pa3oBaTeNbHBIX PECYpCOB [DIEKTpOHHBIN pecypc]. — Pexum
noctymna: www.school-collection.edu.ru, cBo6oHBII. — 3ari1. ¢ 3kpaHa. S3. pyc.

WMHTYyNT — HAIMOHAJIBHBIN OTKPBITBIA YHUBEPCUTET. [ DJIEKTPOHHBIN pecypc]. — Pexxum nocryna:
www.intuit.ru/studies/courses, cBOOOIHBIN. — 3aril. ¢ 3KpaHa. 3. pyc.

HWuctutyr FOHecko 1o HWHQPOPMAIIMOHHBIM TEXHONOTHUSM B OOpa30BaHUU. [DIEKTPOHHBIN
pecypce]. — Pexxum noctymna: https://iite.unesco.org/ru/, cBOOOIHBIN. — 3ari. ¢ 3KpaHa. 3. pyc.

. d)ez[epanLHHﬁ O6pa3OBaTeJIBHBII71 noprTan ((I/IH(l)OpMaI_II/IOHHO'KOMMYHI/IKaI_II/IOHHLIe TCXHOJIOTHH

B 00pa3oBaHHUM. [D5eKTpOHHBII pecypc]. — Pexum JOCTYTIA:
http://window.edu.ru/resource/832/7832, cBoOoHbIi. — 3ari. ¢ skpaHa. 3. pyc.

. [optan mudpoBoro obpazoBanus. [DnekTpoHHBINH pecypc]. — Pexum nmocryma: www.digital-

edu.ru, cBoOOIHBINA. — 3ari. ¢ sKpaHa. f3. pyc.

. Eaunoe oxHO noctymna k oOpa3oBarenbHbIM pecypcam Poccuiickoit denepannu [DaeKTpOHHBIN

pecypc]. — Pexxum moctyma: http://window.edu.ru/, cBoboaHbI#. — 3ari. ¢ 3kpaHa. f3. pyc.

. CIIO B poccuiickux mkonax: komanaa ALT Linux paccka3siBaeT 0 BHEIPEHHUH CBOOOIHOTO

nporpaMMHOro obecriedeHust B mkonax Poccum [DnekTpoHHBIH pecypc]. — Pexxum moctyma:
http://freeschool.altlinux.ru/, cBoboaHBIH. — 3ary. ¢ skpana. 3. pyc.
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUYEBHOM JUCIATIJIMHBI
KoHTponb M OICHKA pe3ynbTaTOB OCBOEHUS IUCLMIUIMHBI OCYIIECTBIIAECTCS IPENOAABATEIEM B

MpoLecce TEKYUIEro KOHTPOJIS U IPOMEXYTOUYHON aTTECTALIUU.

4.1 Texkymmii KOHTPOJIb

No KoHTposmpyembie pa3iess KonTtponupyemsie Haumenosanune
} (TeMbl) y4eOHON AUCITUTITUHBI pe3yabTaThl OLICHOYHOT'O CPEJICTBA
1 Beenenue JIP4, JIP13 MP3, IIP2
Tecm
2 JIP4, MP 3, MP4,
Pa3zgen 1 Mexanuka I1P1, ITP2, ITP3, IIP4, | Konmponstas paboma
I1P9 Tecm
3 JIP4, MP4, IIP1, I[IP4 | /luxmanmoi
Tema 1.1 Kunemaruka iy
[pakmuseckas paboma
(npaxkmuseckoe 3a0arue)
4 Tema 1.2 3axkonsl wMexaHukH | JIP4,MP3,IIP2, Tpaxmuyeckas paboma
HrroTona IIP4,11P9 (npaxmureckoe 3a0arue)
5 Tema 1.3 3akonbl coxpaHenusi B | JIP4, MP3,MP9, IIPI- | llpaxmuuecxas paboma
MEXaHHUKE 11P4 (npaxmuueckoe sadare)
Jlabopamopnas paboma
6 Pasnen 2 JIP4, JIP9, MP3, MP4, | Tecm
MPY, ITP2, ITP3, | Konmpomhas paboma
OcnoBbl MouteKy IsipHOl GU3HKY | [7P4 [IP7, TIPS, ITPY,
H TEPMOAMHAMUKHA IIP10, ITP11
7 Tema 2.1 OcHoBbI MoneKysapHO- | JIP9,MP3, MP4, IIP2, | [lpakmuueckas paboma
KHHETUYECKOM TEOPUHU. IIP3, IIP4, I[IPS8 (npaxmureckoe 3a0amue)
W neansHbliiras Jlabopamopnas paboma
Juxkmanmoi
8 2.2 CpoticTBa napos, xunkocteit u | JIP9, MP3, IIP3, IIP7, | JlabopamopHas paboma
TBEPIBIX TN IIPS, I1P9, IIP10
9 Tema 2.3 OcHoBwl | JIP4, MP3, MP9, IIP2, | llpaxmuueckas paboma
TEPMOJIUHAMUKH IIP3, IIP4. IIP] ] (npaxmuueckoe 3a0arue)
10 JIP13, MP3, MP4, Konmponvras paboma
Pa3zxen 3 MPS, ITP4, TIPS, Tecm
DJIeKTPOAMHAMHUKA 11P6, 1TP7, ITPS,
IIP11
11 T 319 JIP13, MP4, MP5, Tpaxmuueckas paboma
ema 3.1 DiexTpudueckoe mose 11P4, 1TP6, TIP7 (rpaimsseckoe 3a0aHue)
12 JIP13, MP3, MP4, Tpaxmuueckas paboma
Tema 3.2 3aKOHBI TIOCTOSIHHOTO IIP4, IIP5, 11PS (nparsmuieckoe sadarue)
TOKa Jlabopamopmnas paboma
Jluxmarmol
Tema 3.3 DnekTpuuecKUl TOK B JIP13, MP3, MP4, Jlabopamopnas paboma
13 pa3JIMYHBIX Cpeaax IIP4, IIP5, IIP11
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14 JIP13, I[1P4, TIP11 Tpaxmuueckas paboma
Tema 3.4 MaraurHoe 110J1e
(npaxkmuueckoe 3a0arue)
15 Tema 3.5 DiexkrpoMarHuTHas JIP13, MP1, I1P4, Tpaxmuveckas paboma
UHAYKIUS IIP11, IIP6 (npaxmuueckoe 3a0are)
16 JIP4, JIP13, MP3, Tecm
Paznen 4 MP4, IIP1, IIP2, Konmponbras paboma
KoJie0anus 1 BOJIHBI I1P4, ITP10
17 Tema 4.1 MexaHndeckue JIP13, MP3, IIP1, Y Leckast paboma
5 IIP2, I[TP4 (npaxmuyeckoe 3a0arue)
KOJIEOAaHUA U BOJIHEI Jlabopamoprasi paboma
18 Tema 4.2 DaexTpoMarHUTHBIC JIP13, MP3, MP4, Tpaxmuneacas paboma
6 IIP1, ITIP2, ITP4, [TP10 | (npaxmuueckoe 3a0arue)
KOJIEOAHUS U BOJIHBI Jlabopamoprasi paboma
19 Pasnen 5 JIP4, MP3, IIP1, IIP2, | Tecm
OnTuka ITP4, ITPS Konmponvhas paboma
20 JIP4, MP3, IIP], Tpaxmuueckas paboma
Tema 5.1 [Ilpupoma cBera.
B N I1IP2, I1P4, IIP§ (Mpaxkmuseckoe 3a0arue)
OJIHOBEIE CBOMCTBA CBETA Jlabopamoprasi patoma
21 Pasaeun 6 JIP4, MP9, IIP2, I1P4, [7; ecm -
DJIeMeHThI KBAHTOBOM (PM3MKH 11P6, I1P11 OHIMPOTIHAA pasoma
22 JIP4, MP9, IIP2, IIP4, | Ilpaxmuyeckas paboma
Tema 6.1 KBanroBas ontuka I1P6, ITP11 (nparmuieckoe 3adanue)
23 Tema 6.2 Ousnka aroma ¥ JIP4, MP9, IIP6, Tpaxmuueckas pagoma
ATOMHOTO 12 JTIP11 (npaxmuveckoe 3a0arue)
24 Pasnen 7 JIP4, MP9, IIP1, IIPS, | Tecm
IBojonusa Beeennoii 1IP7, ITP11
25 Tema 7.1 Crpoenme u paszsutu( JIP4, MP9, [IP1, IIPS,
Bcenennoi IIP7, IIP11

4.2 IIpome:xxyTOUHAS ATTECTALUA

[IpomexxyTounass arrectanus OOYYAIOMIMXCS OCYIIECTBISIETCS IO
JUCHUIIIIMHBI U TTO3BOJISIET ONPEIEIUTh KAYE€CTBO U YPOBEHB €€ OCBOCHMUS.

dopma mpoMeKyTOUHOM aTTecTauuu no aqucuuiuiiie « @usuka» nuddepeHnupoBaHHblil 3a4et B 1

3aBCPIICHUUN U3YUYCHUA

CEMECTPE U KOMILIEKCHBIN 3K3aM€EH BO 2 CEMECTpE.

Ne Bonpocul oughgpepenyupoeannozo 3auema/ oudakmuuecxkue Tema
COUHULbL

1 | Buabl aBmkeHus Teaa.

2 | Yckopenue. [lepemertenue.

3 | Buapl MEXaHUYECKUX CHIL. Paznen 1 Mexanuka

4 | 3akonsl HeroTOHA.
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WNmnynbe Tena. UMnynabe cuiibl. 3aKOH COXpaHEHUS UMITYIIbCA.
Mexanuueckass pabora. MomrHocTb. DHEprus U ee BUIbL. 3aKOH
COXpaHEHHUs SHEPTUH.
7 |OcuoBuslie nonoxxenuss MKT. lud¢ysus. BpoyHoBckoe nBMxeHueE.
Paznen 2
OCHOBBI MOJIEKYJISIPHOM
8 |OcnoBHoe ypaBuenue MKT. [laBnenue rasa. (hu3MKK 1 TEPMONHAMHUKH
9 |YpaBHeHHEe cOCTOSHUS UAeaIbHOTrO ra3a. M3omnpoiecchl B razax.
10 |[IepBoe Ha4anO TEPMOJUHAMHKH, €TI0 MPUMEHEHUE K U30IPOIIECCaM.
11 [TBepaple Tena, MX CBOICTBA.
No Konumponvnsie gonpocwt Ixk3amena/Oudaxmuueckue eOUHUbl Tema
1 |OcuoBubie nmonoxennsst MKT, ux onbiTHOoe o6ocHOBanue. Juddysusi. Paznen 2
Bbpoynosckoe npmxenue. OcaoBHoe ypaBHeHue MKT. OCHOBBI MOJICKYJISIPHOM
(bU3MKYN U TEPMOIMHAMUKHI
2 |DnekTpuueckas eMKOCTh. KoHieHCaTOPBI U MX BUJIBL. Paznen 3
DNeKTpoAMHAMUKA

3 |Ompenenuth  CKOPOCTh  OTJAYd  BHHTOBKH, €CIH  CKOpPOCTh
BbUTeTatonet mynu 760 m/c, a macca BuHTOBKH B 500 pa3 Ooublie Paszen 1 Mexannka
Macchl IyJIu

Kpurepun onenku ouggpepenyuposannozo 3auema u kzamena

— «OTIANYHO» - TEOPETUYECKOE COAEpkKaHHE Kypca OCBOCHO MOJIHOCTHIO, 0e3 mpoOernos,
yMEHHsI CPOPMUPOBAHBI, BCE MPETYCMOTPEHHbIE TPOrpaMMOi yueOHbIEe 3a/1aHUs BBIIIOJHEHBI, KAYECTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «Xopomuio» - TEOPETUYECKOE COJEep’KaHUE Kypca OCBOEHO IOJHOCThIO, 0€3 MpoOelos,
HEKOTOpbIE YMEHHUs CPOPMHUPOBAaHbI HEAOCTATOYHO, BCE MPEIYCMOTPEHHbIE IPOrpaMMOMN YydeOHbIE
3aJlaHus BBIMIOJIHEHBI, HEKOTOPHIE BU/IbI 33JaHU BHITIOJIHEHBI C OIIHOKAMH.

- «Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE COJEp)KaHWE Kypca OCBOEHO YacTHYHO, HO
poOesibl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEOoOXOIUMblE€ YMEHHs pabOThl C OCBOEHHBIM
MaTepuajioM B OCHOBHOM C(OPMHPOBAHBI, OOJBLIIMHCTBO IMPETyCMOTPEHHBIX MPOTpamMMoil oOydeHus
y4eOHBIX 3aJJaHHI BBIITOJHEHO, HEKOTOPBIE U3 BHIIIOJHEHHBIX 33/1aHUN COJIEPKaT OLINOKU.

— «HeynoBneTBOpUTENBHO» - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHHUsI He c()OPMHUPOBAHBI, BHITIOJIHEHHBIE YUeOHbIE 3aJaHUs COJepKaT rPyOble OITUOKH.
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[Ipunoxenue 1
AKTHUBHBIE I THTEPAKTUBHBIE METO/Ibl OBYUEHUS

1. AKTUBHbIE W MHTEPAKTUBHBIE METOABl MCIIOJIB3YIOTCA HpPU NPOBEIAECHUH TEOPETHUECKUX U
MIPAaKTUYECKUX 3aHATUH:

Pasgen/rema

HpI/IMeHHeMHe AKTHUBHBIC
N MHTCPAKTUBHBIC MCTOIbI

Kpatkas xapakrepucTtuka

Pa3znen 1 MexaHuka ¢ 3JiIeMeHTaMu TECOPUHA OTHOCUTECJIBHOCTH

Tema 1.3 3aKk0oHBI
COXpaHEHUS B
MEXaHUKE

I'pynnoBble TucKkyccun
«3aKOHBI COXpPAHEHHUS B
MEXaHUKE»

Crynentsl paboTarOT B B MHKPOrpyMmax:
pemarT MpakTHYEeCKUuEe 3aJaud, OTBEYaloT]
Ha MpoOJeMHbIE BOMPOCH U MPHUXOAIT K
o0meMy BBIBOAY O 3HAUYCHHUU 3aKOHOB
COXPaHEHHUs B IPHUPOJIE.

Pasznea 2 Mogiekyasipaas ¢puszuka. Tepmoannamuka

Tema 2.1 OcHOBEI
MOJIEKYJISIPHO-
KUHETHYECCKON
Teopun. HWeanbHbI
ras

[enoBas urpa
«AOcoioTHas
TeMIeparypa.
AOCOIOTHBIN HYJIb

[IpeogaBatens B Hadajle W 1O XOAY
U3JIOKCHUsI y4eOHOro Martepuaia Co3/1aeT
npoOJeMHbIE CHTYallud U  BOBJIEKAeT
CTYZICHTOB, OOBEAMHEHHBIX 10 KOMaHJaM
B ux aHanu3. OOCYXIArOT CYyIIECTBOBaHUE
NpEIeIIbHO HU3KUX U BBICOKHX TEMIIEPaTyp

Pa3nes 3 OCHOBBI 3J1eKTPOAUHAMUKHI

Tema 3.3
DNEKTPUUECKUIN TOK
B IOJTYITPOBOTHHKAX

Ananuz
CUTyaIuu
«IIpoBOIUMOCTL pa3HBIX
cpen»

KOHKPETHOH

Conepxanue TmoJaercs uepes
BOIIPOCOB O HPOBOAMMOCTH Cpel, O
HOCHTENAX TOKAa, NPUMEHEHUH TOKa B
cpeaax, Ha KOTOpBIE CTYACHTHI JOJIKHBI
OTBEYaTh HEMOCPEJCTBEHHO B XOJE JICKIIUH.
Opranuzaiyis TMCKYCCUH

CepuIo

Pa3znen 4 Koseoanusa n

BOJIHBI

Tema 4.2 I'pynnoBeie nuckyccun | Paboras B KOMaHJe, CTYIECHTBI

ONEeKTPOMarHuTHHIE «[TapameTpsl u NPUMEHAIOT 3HAaHUA MAaTEMaTUKH IIpU

KOJ1e0aHusl U BOJIHBI ypaBHEHUE IIOCTPOCHUH rpadukoB
IJIEKTPOMAarHUTHBIX TPUTOHOMETPHUUECKUX byHKIMH K
KoJeOaHum» OIHMCAHUIO AJIEKTPOMAarHUTHBIX

KOJIeOaHUH.

Paszpen S OnTuka

Tema 5.1 Ilpupona | Ananus KOHKPETHOH | /IeMOHCTpanys 3aKOHOB IIPEJIOMIICHUS W

CBETa. BosHoBBIE | cuTyanun  «BOJHOBBIE | OTpaKEHHS CBETa, BOJHOBBIX CBOMCTB

CBOWCTBA CBETa

CBOMCTBA CBETA»

CBETa C TOMOIIBIO JU(PpPaKIMOHHOU
pemieTkd U crnekTporpada. OpraHuzanus
JHUCKYCCHUU- CUTyalUs-yIIpaXHEHUE, B
KOTOpOH oOyyaemble YHOPaXHSIOTCS B
pelIeHNY HETPYIHBIX 3a4ad, HCIOJIB3Ys
METOJ aHAJIOTUH (yueOHbIE CUTYAINH).
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MEPEYEHD MPAKTUYECKHAX/JTABOPATOPHBIX 3AHATHN

[punoxenue 2

Conepxanue TeMbl NPAKTUHYECKUX/JIA00PATOPHBIX 3AHATHIA KouunyecTBo
00yueHus 4acoB
Paznen 1 Mexanuka 14
1.1 Kunemaruka IIpakTnueckas padora Ne 1 Pemenue 3agad no 2
KHHEMAaTHUKe.
IIpakTnueckas padora Ne 2 Pemienue 3a1au Ha 2
napaMeTpsl BpallaTeabHOrO ABUKCHUS
JlaGopaTopnas padora 1 «OnpeneneHue MI0OTHOCTU 2
BEIIECTBA
1.2 3akonsb1 IIpakTnueckas padora Ne 3 PemieHue 3a7a4 Ha 3aKOHBI 2
MmexaHuku Herorona| HeroTona.
1.3 3akonsl IIpakTuyeckas padora Ne 4 Pemienue 3a1a4y Ha 3aKOH 2
COXpaHEHUS B COXPaHEHUS UMITYJIbCa
MEXaHHUKE
IpakTuyeckasi padora NeS Pemienue 3a1ad Ha 3aKOHBI 2
COXPaHEHHUsI SHEPTUU.
JlaGopaTopHas padora 2 «/3ydyeHue 3akoHa COXpaHEHHS 2
MEXaHHYECKON SHEPTUM»
Pazgen 2 MOJIEKYJIAPHAS ®U3UKA. TEPMOJIUHAMMUKA 15
2.1.0cHOBBI IIpakTuyeckasi padora Ne 6 Pemenue 3amad mo reme 2
MOJIEKYJISIPHO- «OcHoBbl MKT».
KUHETHYECKON IIpakTnyeckas padoraNe7 «Pemenue 3aga4d Ha
Teopuu. neanbHbIl | ypaBHEHHE COCTOSHUS UCAIbHOTO Ta3ay
ras JlabopaTopnasi padora Ne3 IIpoBepka ra3oBbIX 3aKOHOB. 3
2
2.2 CgoiicTBa JlaGopaTopuas padora Ned Poct kpuctasios. 2
napos, xxuakocreii | Jlaboparopnas pabdora NeS l3mepenue BinakHOCTH 2
U TBEPABIX TEll BO31yXa
JlabopaTopnasi padora 6 «OnpeneneHue yaeapHoOMu
TEIUIOEMKOCTH BELLIECTBA 2
2.3 OCHOBBI IpakTuyeckas padora Ne 8 Pemenne 3amau mo teme 2
TEPMOAVNHAMMKHI «OCHOBBI TEPMOJMHAMUKN»
Pa3nea 3 OCHOBBI DJIEKTPOANHAMHUKHN 24
3.1 Dnextpuyeckoe | IlpakTuyeckas padora Ne 9 Pemenue 3agau no reme 2
noiie «DIIEKTPOCTATUKAY.
3.2 3aKkoHbI JlabGoparopuas pabdora Ne 7 «Onpenenenue yaeapHOro 2
IIOCTOSIHHOTO TOKa COIIPOTHBIIEHUS IIPOBOJHUKAY.
Jlaboparopuas padora Ne 8 «3yuenne 3akona Oma miis 2
y4acTKa LEMN».
JlabGoparopuas padora Ne 9 «IIpoBepka 3akOHOB 2
NapaJIeIbHOTO COEAMHEHUSI IPOBOTHUKOBY.
JlaGopaTopuas padora Ne 10 «Onpenenenue IJIC u 2
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BHYTPEHHETO COIIPOTUBIICHUS] HICTOYHUKA DJIEKTPUYECKOMN
SHEPIUN»

JlaGopaTopHas padora Ne 11 UccnenoBanue 2
3aBHCUMOCTH MOIIHOCTH, TOTPeOIsieMOH J1aMIIoi
HaKaJIMBaHUS OT HAIIPSDKEHHSI HA €€ 3aKHMax
IpakTuyeckasi padora NelO «Pemenue 3a1a4 Ha 3aKOHBI 2
Oma. CornpoTHUBICHUE
IIpakTuyeckasi padora Nell «Pemenue 3a1a4 Ha 3aKOHBI 2
COEMHEHUS MPOBOIHUKOB
IIpakTuyeckas padora Ne 12 Pemenue 3a1a4 Ha
(opMyIbl pabOThI M MOIHOCTH TOKA 2
3.3 Dnexrpuyeckuii | JlaboparopHasi padora Nel2 «Omnpenenenue 2
TOK B IEKTPOXUMUYECKOT0 SKBUBAJICHTA MEJIN».
nonynpoBogHukax | Jlaboparopnas padora Nel3 «JI3yuenue cBOHCTB
HOJIYIIPOBOIHUKOBY. 2
3.5 IIpakTuyeckas padora Nel3 Pemenue 3amaq mo teme 2
DnekTpoMarHuTHas | «MarHuTHoe nosie. DJIeKTpOMarHuTHasE HHAYKLUS.
VH]Ty KIS
Pa3znea 4 Kosre0anusa u BOJIHBI 12
4.1 Mexannueckue | Jlaboparopnasa padora Nel4 U3yuyenue 3aBUCUMOCTHU 2
KoJIcOaHUs U nepuofa KoneOaHUM HUTSHOrO (WJIM TPY>KUHHOTO)
BOJIHBI MasiTHUKA OT JUIMHBI HUTU (WJIK Macchl Ipy3a).
IIpakTuyeckass padora Nel4 Pemenune 3agau  Ha 2
napamMeTpsl K0JIeOATeIbHOTO JIBUKCHUS
4.2 IpakTuyeckasi padora 15 «Pemenue 3a1a4 Ha BUJIBI 2
DJNEeKTPOMarHUTHBIC | CONPOTHBIICHHI»
konebanus u BoaHbl | [lpakTuyeckasi padora Ne 16 Perienue 3aiau mo teme 2
«Ilepemennsrii Tok. TpaHchopmatop»
IIpakTnuyeckas padora Nel7 «QnekTpoMarHuTHbIE 2
KOJIEOaH s ¥ BOJTHBD».
JlabopaTopnasi padora Ne 15 «M3ydyeHue ycrpoiicTBa 2
TpaHc(opmaropa, reHepaTopa.
Pazgen 5 Ontuka 10
5.1 Ilpupona JlabopaTopnasi padora Nel6 «Omnpenenenune 2
cBeta. BoiHOBBIE MOKa3aTess MPeIOMIICHHSI CTEKIIa.
CBOMCTBA CBETa JlaGopatopuas padora Nel7 «/3y4yenue uaTeppepeHInn 2
U AUPPAKIII.
JlaGopaTopHas padora Nel8 N3mepenue niuHbI 2
CBETOBOI BOJIHBI C IIOMOIIbIO TU(PAKIIMOHHOMN PEIIeTKH.
JlaGopaTopHnas padora Ne 19 «Habmronenne crieKTpoB
U3ITYYEHUS U TTOTIIOICHUS . 2
IpakTuuyeckas padora Ne 18 Pemenne 3agau mo Teme
«BOJIHOBAsI ONITHKA 2
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Pa3nes 6 DiieMeHTHI KBAHTOBOM (PU3UKHU 3
IpakTuyeckasi padora Ne 19 Pemenue 3a1a4 no teme 2

6.1 Ksanrosas «3akonb! portoaddexran

ONTHKA

6.2 ®usuka aroma | I[IpakTuyeckas padora Ne20 Pemenue 3amad no teme 1

Y aTOMHOTO s1JIpa «PagroakTHBHOCTE. 3aluCh SAEPHBIX PEAKLIUI»

UTOIro 78
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OBPA3OBATEJIbHBI MAPIHIPYT

[Tpunoxenue 3

KonTponupyembie
KontposbHas| pasnenst (T%MBI) KoHntponmpyemsle OuenounbIe cpeacTsa
TOUYKa yueOHOU PE3yJIbTaThI
JCITUTIAHBI
Nel JIP4, MP 3, MP4, | KonutpoabHas (1. 3anauu c mocTpoeHuem
Paszen 1 IIP1, IIP2, IIP3, pabota
ITP4, ITP9 2. Pacuernble 3agaun
Mexanuka ’ o
3. Dusndeckuii TUKTAHT
Ne2 Pa3nen 2 JIP4, JIP9, MP3, | KoutpoabHas (1. TectoBble 3ananus
MP4, MP9, IIP2, padora 2. PacueTHble 3a1a4n
Ochosbl | yp3 1Py, 1P,
MOJIEKYJISIPHOI 1ps, IIP9, IIPIO,
puszuku M| oprg
TEePMOJIMHAMHUKH
Ne3 Pazien 3 JIP4, JIP13, MP3, | KonutpoabHas (1. TecroBble 3ananus
MP4, MP5, IIPI, pabora 2. PacueTHble 3a1a4n
JIEKTPOAMHAMMKA .
Pasnen 4 IIP2, IIP4, IIPS, 3. Dusnueckuil JUKTAHT
Konebanus u | [IP6, 11P7, ITPS,
BOJIMLI IIP10, IIP11
Nod Paszgen 5 JIP4, MP3, IIP1, | KontpoabHasi (1. 3amauu ¢ HOCTpOECHUEM
IIP2, IIP4, IIP8 padora
Onrtuka 2. PacuerHble 3amauun
Neb5 Pa3nen 6 JIP4, MP9, IIP2, | KoutpoabHas |l.
9JIeMeHThI IIP4, ITP6, ITP11 pabora
KBAHTOBOM
(puszuku
Ne6 Homyck IMoprdoano | 1. IlpakTuueckue paboThbl
9K3aMeHy/ 2. JIabopaTopHble paboThI
3a4eTy 3.
4. KoHTposbHbIE pabOThI
IMpomexyTo| Auddepenunponan Hrorosas 1. TectoBbie 3aanus
yHasi HBIN 3a4eT KOHTpoJbHasi | 2. TunoBble 3aJaHUs
arrecraums pabora
IIpomexyTo| DKx3aMeH Ok3amenanuo | 1 Teopernueckue
yHasi HHbIE BOIIPOCHI 10 COAEPIKAHUIO
aTrrecraums onJieTnl Kypca

2. Tunossle 3agaHus
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JUCT PETUCTPAIIUU U3SMEHEHU U JONTOJTHEHUAM

Ne | Pazpen paboueii Kpatkoe comepikaHue U3MEHCHHS/ TOTTOTHCHHS JHara, IToamnuce
n/n MpOTPaMMBbI Ne mpoTokona |mpencenatens
3acenanus [11IK TIK
Pabouass mporpamma  yueOHOW — mucnmMIUIAHBI  «DuH3nKa»
aKTyalu3upoBaHa. B pabodyro mporpamMmy BHECCHBI CIEOYIOIIUE
W3MCHECHHS:
1 3.2 B cBmm ¢ oOHOBieHueM maartdopMbel  dnekTpoHHO# | 11.09.2019T.
YuebHo- O6ubmMoTeYHOM cucTeMsl “3HaHUYM” B TeKCT pasiena 3.2 PabGoueii | IIporokon Ne 1 £k
METOJIMYECKOE U | MPOrpaMMBbl BKJIIOYEHBI OOHOBJICHHBIE PEXHMBI JOCTyNa Ha 7 )
nH(opManMoHHOE | THPOPMAIIMOHHBIE HCTOUYHHKH.
obecrieueHye
peanuzanun
MpOTPaMMBbI
2 YCJIOBUA B cBsi3u ¢ 00HOBJIEHHEM MaTepUabHO-TEXHUYECKOTO 00eCcTIeYeH s 16.09.2020 r.
PEAJIM3ALIMM | n. MarepuanbHo-TeXHUYECKOE OOecrieyenne 4YuTath B HOBOW | ITpoTtokon Ne 1 3
VYEBHOM pelaKLuu: &\
JMCIATUTAHBI Kaouner EcrecTBeHHOHAYYHBIX AMCIHILINH

Y4yeOHast ayAuTOpHs Ul NPOBEACHHS YYEOHBIX, MPAKTUYECKUX U
Ta0OPaTOPHBIX 3aHATHH, JUIS TPYINOBBIX M WHIUBHIYAIbHBIX
KOHCYJbTallM{, I8 TEKYIETO KOHTPOJNS M IPOMEXYTOYHOH
aTTeCTalHu.

Pabouee MecTo mpemonmaBareNsi: IEPCOHAIBHBIA KOMIIBIOTED,
paboune MecTa 0OyJaromuxcs, Jo0cka yaeOHas1, yaeOHast MeOelb
JlaGopaTopust ®Pu3nku

YyeOHas ayquTOpUs IS MPOBEACHUS Y4EOHBIX, NMPAKTHUUCCKUX U
7ma00paTOPHBIX 3aHATHH, JUIS TPYNNOBBIX M HHIUBUAYAIbHBIX
KOHCYJIbTallUil, JUI1 TEKYILEro KOHTPOJsl M IPOMEXYTOYHOH
aTTeCTallHH.

PaGouee MecTo mpemomaBaTens: MEPCOHAIBHBIM KOMIIBIOTED,
MPOEKTOp, paboune MecTa 00yJaroIuXcs, JocKa ydeOHas, yaeOHas
MeOeIb;

KB®, nemoncTpanmonHoe obopynoBaHue mo TeMe "llepeMeHHBIH
TOK", JIEMOHCTpaIMOHHOE obopynoBaHue 1o TeMe
"Onekrpocraruka", MOJAENU  KPUCTAJUIMYECKOHM  PEIEeTKH,
JIEMOHCTpAIMOHHOE 000pyA0BaHue MO TeMe "DIeKTpoMarHeTusm",
Moens "DnekTpodopHas MammHa";

AmniepMeTpsI 1a00paTopHEIE;

Bbapomerp;

BoabsT™meTpsr;

MynbTUMETpBL;

DNEeKTPOMETD;

TpyOKH CTEKIISIHHBIE,;

taruser mabopatopusie noi-01;

Tabimma MeHneieesa;

T'urpomerp ncuxomerprmueckuit BUT-1;

Habops! pe3ucTopoB Juist IPaKTHKYMa;

Ha6ops! naboparopubie «MexaHHuKa;

HaGops! mnabopaTtopHbIe MO IEKTPOITU3Y;

Habops! mabopaTtopasie «OnTuKa;

Mogenu o (¢pusHKe;

Ha6op no snexkTponn3y (1eMOHCTPAIMOHHEIH );

IIpubop a1t IEeMOHCTpAMK 3aBUCUMOCTH COTIPOTHUBIICHHUS MeTala
OT TEMIIEpaTyphI;

[Tpubop g u3yuenust npasuia JleHna;

[Ipubop s W3MepeHHs IJIMHBI CBETOBOH BOJHBI C HabOpOM
J(paKIMOHHBIX PEIIETOK;

[Tpu3ma noBepoyHast MarHUTHas
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YCJIOBUS
PEAJIN3ALIMU
VYEBHOM
JUCLMITIMHBI

B cBsi3u ¢ 00HOBJIEHHEM MaTepUAIbHO-TEXHUYECKOTO 00eCTIeYeHH s
0. MarepranbHO-TeXHHYECKOe OOEeCleyeHHe 4YHTaTh B HOBOW
peIaKiuu:

KaOuner EcrecTBeHHOHAYYHBIX JMCHUIIIUH

MS Windows (nmoamucka Imagine Premium) morosop [1-1227 ot
08.10.2018, cpox gevictBus:11.10.2021

MS Office Ne135 ot 17.09.2007, cpok neiicTBus: 6eCCpOUHO

7 Zip cBoboano pacrnpoctpansemoe (https://www.7-zip.org/), cpok
ZefcTBUA: OeCCpOdHO

JlaGopaTopust ®u3nku

MS Windows (nmoamucka Imagine Premium) morosop [1-1227 ot
08.10.2018, cpok neiicteus:11.10.2021

MS Office Nel135 ot 17.09.2007, cpok neiicTBus: 6eccpodHO

7 Zip cBoboaHO pacnpoctpansemoe (https:// www.7-zip.org/), cpok
JIeUcTBHs: OECCPOUHO

16.09.2020 r.
TIpotoxon Ne 1

YCJIOBUS
PEAJIN3ALIMU
YYEBHOM
JIUCLATUIMHBI

B cBsi3u ¢ 3aKIII0YCHHEM KOHTPAKTOB CO CTOPOHHUMHU
3JIEeKTPOHHBIMH OubIHoTeyHsIMU cucteMamMu ObC 3HAHUYM
(Kontpakt Ne K-60-20 ot 13.08.2020 r. OO0 «3HAHUYM»,
01.09.2020 . mo 31.08.2021 r.) . UTapopManmonHOE 0OecTiedecHne
0o0y4YeHHs YHTATh B HOBOH pelaKIny:

OcHOBHbIE UCTOYHUKMU:

1. KopertaukoBa, E. C. ®muka [ CIIO] [DnexkTpoHHEIH pecypce]
: yuebnoe mocodue. U.1 / E. C. Koprithukosa, JI.A. Onep, JI. A.
Huxonopoga ; MI'TY. - Maruuroropck : MI'TY, 2016. - 1
3nekTpoH. onT. auck (CD-ROM). — Pexxum nocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S120.p
df&show=dcatalogues/5/8843/S120.pdf&view=true. —
MakpooOBbeKT.

2. Koperraukosa, E. C. ®usnka [ DneKTpoHHBIH pecypce] : yaeOHoe
nocobue [ CIIO]. U.2 / E. C. KopeitHukosa, JI. A. Onep, JI. A.
Hukonoposa ; MI'TVY. - Marautoropek : MI'TY, 2016. - 1
anekTpoH. ont. quck (CD-ROM). — Pexxum nocrymna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.p
df&show=dcatalogues/5/8824/S118.pdf&view=true. —
MaxkpooOBeKT.

3. ®usuka. Teopus u mpakTuka [DIEKTPOHHBIH pecypc]: YueOHoe
noco6wue / ITox pexn. npod. C.O. Kpamapora. - 2-¢ u3., I0I. U
nepepab. - Mocksa: 1 PUOP, HUL] MH®PA-M, 2016. - 380 c. -
Pexum nocryna:

http://znanium.com/bookread?2.php?book=522108 -. 3ar:. ¢
skpana. - ISBN 978-5-369-01522-

JlomoTHUTEJbHbIE HCTOYHUKH:

1. ®msuka [InekTpoHHbIH pecype]: yueOHuk / A.A. [TuHCK™MIA,
I'.1O. I'pakoBckuit; mox oom. pen. FO.U. [uka, H.C. [TypsimeBoii. -
4-e u3x., uctp. - Mocka: DOPYM: UHDOPA-M, 2017. - 560 c.
1. — (Cpennee npodeccuonanbHoe oopasoBanue). Pexum
jgocryma: https://new.znanium.com/read?id=90067 - 3aru. ¢
skpana. — ISBN 978-5-91134-902-8

2. lemunuenko, B. 1. dusnka [DnexTpoHHbIN pecypc]: yueOHHK /
B. U. lemuauenko, W. B. lemumgueHko. — 6-¢ u3., nepepad. u J01l.
— Mocksa: UTHOPA-M, 2018. — 581 c. — Pexxum nocryma:
https://new.znanium.com/read?id=300518 - 3ar. ¢ 3kpaHa.

3. ®uzuka. OCHOBBI JIEKTPOJIMHAMUKH. DJIEKTPOMArHUTHbIE
KOJICOAHUS ¥ BOJIHBI [ DIIEKTPOHHEIHN pecypc]: yueOHoe mocooue /
Kysnrenos C.U., - 4-e u3x., ucmp. u noi. - Mocksa: By3oBckwuii
yueonuk, HUI] UHOPA-M, 2015. - 231 c. - Pexxum mocryma:
https://new.znanium.com/read?id=215043 -. 3aru. ¢ skpana. - ISBN
978-5-9558-0332-6

4. Kypc nekumii no opmsmKe. INeKTpocTaTuKa. MoCTOAHHbIN TOK.
dnekTpomarHeTnam. KonebaHus 1 BOAHbI [NEKTPOHHbIN pecypcl:
yyebHoe nocobue / KysHeuyos C./., CemkuHa J1.U., PorosuH K.W. -
Tomck: n3g-80 TOMCKOro nonurtex. yHnsepcureta, 2016. - 290 c. -
Pesxkum poctyna: https://new.znanium.com/read?id=218874 -
3arn. ¢ akpaHa. - ISBN 978-5-4387-0562-8

16.09.2020 r.
IIpoTtokon Ne 1
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https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843/S120.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843/S120.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/S118.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/S118.pdf&view=true
http://znanium.com/bookread2.php?book=522108
https://new.znanium.com/read?id=90067
https://new.znanium.com/read?id=300518
https://new.znanium.com/read?id=215043
https://new.znanium.com/read?id=218874
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