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1 OBIIASL XAPAKTEPUCTHKA PABOYEIl TNPOTPAMMBI  YYEBHOWM
TACIATITAHBI

1.1 O6aacTh NpUMeHEeHHs POTrPaMMbI

Pabouas mnporpamma y4eOHOW IuCHMIUIMHBI «DHU3UKa» SBISETCS YacThbio 00pa30BaTENbHON
nporpamMbl  CIIO — mnporpammsl MOATNOTOBKM CHELMAIMCTOB CPEJHEr0 3BE€Ha IO CIELUAIbHOCTH
cpeaHero mpodecCHOHAIBHOTO 00pa30BaHUS TEXHOJIOTMYECKOTO Mpodmis NpoQecCHOHATBHOTO
oOpa3zoBaHHs

Pabouas nmporpamma cocrtaBiieHa JUist 09HOU (HOpMBI O0yUCHHS.

1.2 MecTo AMCHUIVIMHBI B CTPYKType MPOrpamMMbl MOATOTOBKH CIENMAJHCTOB CPEIHEro
3BeHA

VYuebnas aucuuiimHa «®Pu3nka» OTHOCHUTCS K 00IIeo0pa3oBaTeIbHOMY ILHKIY IMPOrPaMMbl
HOATOTOBKH CIICI[HAIIMCTOB CPEIHEro 3BeHAa M OTHOCHTCS K mpeamerHoir obmactu ®I'OC cpennero
obmero oopazoBanust «EcTecTBeHHBIC HAYKI».

YpoBeHb ocBoeHHS yueOHOM AucuUIUIHHbL B cooTBeTcTBHH ¢ PI'OC cpennero obiiero oopa3oBaHus

yrIyOsIeHHBIH (PO UITBHBIN).
PaGouast mporpamma y4eOHOW TUCHMIUIMHBI DH3MKA HMEET MEXKIIPEAMETHYIO CBS3b
001e00pa3oBaTeIbHBIMU YUCOHBIMU AUCIMIUIMHAMU EcTecTBO3HAHME, ACTpOoHOMUS, MaremaTHKa.
3HaHMSA U yMEHHMS, NOJIYYCHHbIE OOYUYarOIMMHUCS MIPU OCBOCHUH 00IIe00pa3oBaTenbHON yuyeOHOH
IMCUUIUTHHBL «Du3nKay, yriayOJsFoTCs W PAcHIMPSIIOTCS B MPOLECCe M3YUYCHHs YUEOHBIX JMCIMILIMH
OporpaMMbl  MOJATOTOBKM  CHEIMATMCTOB  CPEIAHEro  3BeHa €CTECTBEHHOHAyYHOTO U
o0mIenmpoeCCHOHATHHOTO ITUKIIOB.

1.3 llnanupyemble pe3yJibTATbI OCBOEHUS T CUHIIJIMHBI:
OcBoenue conepkanusi y4deOHou  gucuuiuinHbl  «®Dusuka» oOecrneuynBaeT  JOCTUXKEHUE
00yUaIOIUMUCS CIIEAYIONIUX Pe3yabTaTOB:

JIMYHOCTHDBIE PE3YIbTATHI

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayKu U OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOI'O Ha JIMAJOre KyJIbTYyp, a TAaKKe Pa3InYHBIX
¢dbopM 00IIECTBEHHOTO CO3HAHMSI, OCO3HAHHE CBOET0 MECTA B MOJIUKYJIHTYPHOM MUDPE;
TOTOBHOCTb M CIIOCOOHOCTh K 0O0pa3oBaHHIO, B TOM YHCIE CaMOOOpa3oBaHUIO, Ha
JIP9 | mpOTsHKEHUHM BCEH >KM3HU; CO3HATENBHOE OTHOIIEHUE K HEMpPEephIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCTICIIHON PO ECCHOHATILHON U 0OIIIECTBEHHON NIEATEITLHOCTH;

OCO3HaHHBII BbBIOOp Oyaymiel mpodeccun W BO3MOXKHOCTEH peanu3aliil 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 Pe3yJabTAThl

YMEHHE CaMOCTOSITEJIbHO ONPENEHATh UEIU JEATeIbHOCTA M COCTaBIATh  IIJIAHBI
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 IIOMCKY METOJOB DEIICHUS MPAKTUYECKUX 3a1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHMS;
FOTOBHOCTb U CHOCOOHOCTP K CaMOCTOSITENIbHOM  HMH(pOpPMAIMOHHO-TIO3HABATEIbHOM
Mpa | ACATEIBHOCTH, BIIA/ICHHE HABBIKAMM MOJTYYEHHS Heo0XoauMoOW HMH(pOpMaLUU U3 CloBapei

pa3HbIX THWIIOB, YMEHHE OpPUEHTHUPOBATHCS B PA3NIUYHBIX HCTOYHUKAX HH(OpMaluu,
KPUTUYECKH OLIEHUBATh M HMHTEPIPETHPOBATH MH(OPMAIHIO, TMOTYYAEMYI0 M3 Pa3IMYHbBIX
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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 3HaHUA U
HEC3HaHW, HOBBIX ITO3HABATCIIbHBIX 3a4a4 U CPCACTB UX JOCTHUIKCHUS.

IIpenMeTHBbIE Pe3yabTaThl

I1P1

c(OPMHUPOBAHHOCTb IPEJACTABICHUA O PO U MecTe (PU3MKM B COBPEMEHHOW Hay4yHOMH
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 NOJIb30BaHNe GU3NYECKON TEPMUHOJIOTUEN 1 CHMBOJIMKOMM;

I1P3

BJIQJICHUEC OCHOBHBIMH METOJ[AMU HAYYHOTO TIO3HAHWSI, HCIOIb3YEeMBbIMA B (U3HKE:
HaOJIO/IeHUE, OIMCAaHUE, H3MEPEHHEe, HKCIEPUMEHT; 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 IOJIYYEHHBbIE 3HAHUA JUI1 OOBSCHEHUS YCIOBHUH
NPOTEKaHUs (PU3UYECKUX SBJICHUN B MPHUPOJE W JUISI MPHUHATHS MPAKTHYECKUX PEIICHUH B
IIOBCEJHEBHOM XKU3HH,

I1P6

c(hOpMUPOBAHHOCTh COOCTBEHHOH IMO3UIMU 0 OTHOUICHHIO K (hu3nueckod uH(opmammu,
MOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB;

I1P7

c(OPMHPOBAHHOCTb CHCTEMBbI 3HAHUH 00 OOImUX (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, MPEICTaBICHUNA O NeHCTBUM BO BceneHHON (hM3MYECKHX 3aKOHOB, OTKPBITHIX B
3E€MHBIX YCIIOBHSX;

I1P8

c(OpMUPOBAHHOCTh YMEHHUSI HCCIENOBaTh M aHAJIM3UPOBATH pa3HOOOpas3Hble (U3NYECKUE
SBJICHUS M CBOWCTBA OOBEKTOB, OOBSACHATH MPUHIMIIBI PA0OTHI U XapaKTEPUCTUKU MPHOOPOB
U YCTPOWCTB, OOBSACHATH CBSA3b OCHOBHBIX KOCMHYECKHMX OOBEKTOB € Te0(U3MUEeCKUMHU
SBJICHUSIMU;

I1P9

BIIQJICHUE YMEHHSIMHU BBIIBUTATh THUIIOTE3bl HA OCHOBE 3HAHHUS OCHOBOIIOJIATAOIINX
(bu3NYECKUX 3aKOHOMEPHOCTEW H 3aKOHOB, TIPOBEPSITh UX JKCHEPUMEHTAIbHBIMU
cpeJcTBaMu, GOpMyYIUPYS 1EJIb UCCIIEIOBaHMS;

I1P10

BJIAJICHUE METOJaMHM CaMOCTOSATEIbHOTO IUIAHUPOBAHUS W TPOBENEHUS (U3UUECKUX
HKCIIEPUMEHTOB, OINHCAaHWS W aHajdu3a I[OJyYEeHHOW W3MEepUTeabHOW HHpOopManuu,
OIpEIETICHUS JOCTOBEPHOCTH IOJYYEHHOIO pe3ysbTaTa,;

I1P11

c(hOpMUPOBAHHOCTh YMEHUW MPOTHO3WPOBATh, AHAIM3UPOBATH U OICHUBATH IOCIEACTBUS
OBITOBOM U TPOM3BOJICTBEHHON [EATEIBHOCTH 4YEJIOBEKa, CBS3aHHOM ¢ (U3HUYECKUMHU
MIPOIIECCAMH, C TTO3HIINI SKOJIOTHUECKOW 0€301MacCHOCTH.




2 CTPYKTYPA U COJEP)KAHUE YUYEBHOU JJUCIHUATLIIMHBI

2.1 TemaTuyeckuii MJIaH

Y4eOHas Harpy3ka o0y4aromuxcs

B TOM YHCJIE
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JIP4, JIP13 MP3,
BBenenue 2 2 IIP2
JIPA, MP 3, MP4,
Pa3znen 1 Mexanuka 25 11 10 4 IIP1, IIP2, IIP3,
I1P4, I1P9
Tema 1.1 Kuuemaruka 8 2 4 2 ZIZ Mp4, 1P,
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 I1P1-ITP4
JIP4, JIPY9, MP3,
Pa3zpen 2 MP4, MP9Y, IIP2,
OCHOBBI MOJIEKYJISIPHOH (PM3MKHU H 24 9 6 9 IIP3, I1P4, I1P7,
TEPMOAMHAMHKH 11P8, ITP9,
IIP10, IIP11
Tema 2.1 HOBEI M - J/IP9, MP3, MP4,
o Ocno Onf KYIAPHO 11 4 4 I1P2, I1P3, I1P4,
KHHETH4YecKou Teopuu. MaeansHbliiras 3 1rs
2.2 CsoiicTBa HapoB, XKUIKOCTEH U /IP9, MP3, TIP3,
a TapoB, TIKOCTE TBEPJIBIX 8 , ; 11P7. [IP8. 1IP9,
TEI IIP10
JIP4, MP3, MP9,
Tema 2.3 OcHOBBI TEPMOAMHAMUKHI 5 3 2 I1P2, ITP3, IIP4.
IIP11
JIP13, MP3,
Pa3znen 3
ol 40 16 10 14 MP4, MP5, I1P4,
DJIeKTPOAMHAMMKA IIP5, ITP6, IIP7,
IIPS8, IIP11
JIP13, MP4,
Tema 3.1 DnekTpudeckoe 1oJie 6 4 2 MPS5, [1P4, I1P6,
IIP7
JIP13, MP3,
Tema 3.2 3aKOHBI IIOCTOSIHHOI'O TOKa 20 4 6 10 MP4, TIP4, IIP5,
TIPS
Tem . % JIP13, MP3,
eMa 3.3 DJIEeKTpUUYECKUN TOK B Pa3JINYHBIX 5 4 4 MP4, 11P4, TIPS,
cpenax [IP11
Tema 3.4 MarautHoe moJie 2 2 JIP13, ITP4,
IIP11
JIP13, MP1, I1P4,
Tema 3.5 DnekTpoMarauTHast UHIYKIUS 4 2 2 P11, 1IP6
Paznen 4 19 7 3 4 JIP4, JIP13, MP3,
Koaebanust 1 BOJTHBI MP4, ITP1, ITP2,




1IP4, IIP10
Tewma 4.1 Mexanuueckue koyiebaHus 1 6 5 2 9 JIP13, MP3, IIP1,
BOJIHBI 1IP2, IIP4
JIP13, MP3,
Tema 4.2 DneKTpoMarHuTHbBIEC KOJIeOaHUs U 13 5 6 5 MP4, TIPL
BOJIHBI 1IP2, IIP4, IIP10
Pa3nea 5 JIP4, MP3, IIPI,
OnTHKa 14 4 2 8 11P2, 11P4, ITP$
Tema 5.1 ITIpupona cera. BosiHOBBIE 14 4 2 8 JIP4, MP3, IIPI,
CBOICTBA CBETA 11P2, ITP4, ITP§
JIP4, MP9, I1P2,
Paspen 6 8 IIP4, 11P6, ITP11
DJieMeHTbI KBAHTOBOM (PM3UKH 5
4 2 2 JIP4, MPY, IIP2,
Tewma 6.1 KBanToBasi ontuka IIP4, I1P6, IIP11
Tema 6.2 ®usuka aTomMa U aTOMHOTO si/ipa 4 3 1 ok %ffl 11ps,
Pasznen 7 2 9 JIP4, MP9, ITP1,
ABoaonus Beeaennoii 11P8, ITP7, ITP11
o JIP4, MP9Y, IIP1,
Tema 7.1 Ctpoenue u pasButue Bcenennoit | 2 2 7Ips. 11P7. TIP11
Bcero 134 56 39 39
IIpomeskyTOYHAS aTTeCTALMSA, B TOM YUCIe 9 JIP4, MP9Y, IIP1,
KOHCYJIbTAIMH 1p7
Bcero 143 56 39 39

2.2 Conep:xanue y4eOHOMH THCHUTLIAHBI
BBEJEHUE
BxonHo#t koHTposb. MHCTPYKTHUBHBIN 0030p colepkaHusl y4eOHOW NHCHUIUIMHBI U 3HAKOMCTBO
00y4aroIuxcsi ¢ OCHOBHBIMH YCJIOBUSIMH M TpeOOBAHUSMHU K OCBOEHHMIO Nporpammbl. PDusmka —
dbyHaaMeHTaIbHAsT HAyKa O MPUPOJIE.

EcrecTtBeHHOHAy4HBI METOJ MO3HAHUS, €ro BO3MOXXHOCTM W TPAaHUIBI NPUMEHUMOCTH.
DKCHEpUMEHT U Teopuss B IMpolecce IMO3HaHUS NOpupojbl. MojaenupoBaHue QU3NUECKUX
SIBIEHUM M TIpoueccoB. Poip »dKCIEepUMEHTa MW TEOpUHM B IIPOLIECCE TMO3HAHUSA IPUPOIBI.
®usnueckas BennuuHa. [lorpemHocTu uamepeHuii Gpu3znyeckux BeauurH. PU3NUECKUE 3aKOHBI.
I'panuibl npumMeHUMOCTH (u3NYecKUX 3aKoHOB. [ToHsATHE O (hr3HuecKkoil kapTUHE Mupa. 3HaYeHUe
¢uzuku nipu ocsoenuu npodeccuii CI10 u cnenuansHocTe CI10.

Buabl yueOHoil 1eATeIbHOCTH

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

Pa3BuTHEe CrIOCOOHOCTH SICHO M TOYHO H3JIaraTb CBOM MBICIH, JIOTHYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pEHHs, BOCIPHHMMATh M AaHAJIU3UPOBATh MHEHMS COOECEIHMKOB, IMpU3HABasl IMPABO
JIpyroro 4ej0BE€Ka Ha UHOE MHEHHUE.

[IpousBenenue n3mepeHus GU3NYECKUX BEJIUYUH U OLIEHKA IPaHUIIbl TOTPEITHOCTEN U3MEPEHU.
[IpencraBieHre TpaHUIBl MOTPEIIHOCTEH HM3MEPEeHMH NpH MOCTPOSHMHM TpaduKoB. YMeHHe
BBICKA3bIBAaTh THUIOTE3bI 1JIsI OOBSICHEHHSI HAOJIOJaeMbIX SIBJICHUN. Y MEHUE MpeasiaraTb MOJEIN
ABICHUN. YKa3aHUE TpaHUll MPUMEHMMOCTH (PU3MUYECKHUX 3aKOHOB. V370'Ke€HHME OCHOBHBIX
IIOJIOKEHNUI COBPEMEHHOM HAyYHOU KapTUHBI MUpa. [IprBeneHre npuMepoB BIUSHUS OTKPBITHN B
¢u3uKe Ha Mporpecc B TEXHUKE M TEXHOJIOTMHU Mpou3BojacTBa. VMcnons3oBanue MHTepHeTa Juis
rovcka uHgopMarum




Pazgea 1 MEXAHUKA

Tema 1.1 KunemaTuka
Mexannueckoe nsuxkeHue. llepememenue. Ilyts. CxopocTs. PaBHOMEpHOE NpsMOIMHEWHOE
NIBW)KEHUE. YcKopeHue. PaBHomepeMeHHOe TpsMOIMHEHHOEe aBmxkeHue. CBOOOAHOE mMajeHHE.
JIBrkeHue Tena, OPOIICHHOTO O/ YIJIOM K TOPHU30HTY. PaBHOMEpHOE JIBH)KEHUE MO OKPY>KHOCTH.
Buabl yueOHO# 1eATeJIbHOCTH

IIpencraBieHne MEXaHHYECKOTO JBHIKECHHUs TeJIa yPaBHEHUSAMHU 3aBUCHUMOCTH KOOpJIMHAT U
IIPOEKLIUEN CKOPOCTH OT BpeMeHH. lIpeacTaBieHne MeXaHUUECKOro JABUKEHHUS Tejla rpadpukamMu
3aBUCUMOCTH KOOpPJAMHAT W MPOEKLIHUEH CKOpOCTH OT BpeMeHu. OnpeneneHue KOOpAUHAT
IIPOMIEHHOr0 IIyTH, CKOPOCTH MU YCKOpPEHHs Tena Ho rpadukaM 3aBUCUMOCTH KOOpPAMHAT U
IIPOEKIMHA CKOPOCTH OT BpeMeHHU. OmnpenereHue KOOpAWHAT MPOWUJIEHHOIO IyTH, CKOPOCTHU U
YCKOpPEHUs Teja M0 yPaBHEHUSAM 3aBUCUMOCTH KOOPAMHAT U IPOEKUUH CKOPOCTH OT BPEMEHH.
IIpoBenenre CpaBHUTEIBHOIO aHalavM3a PaBHOMEPHOIO U PAaBHOIEPEMEHHOIO JIBH)KCHMM.
VYKa3aHHE MCHOJIb30BAHUSA IIOCTYNATEIIBHOTO M BpAallaTEIbHOIO JBW)KEHUH B TEXHHKE.
[Ipnobperenue omnbiTa padOTHI B TPYIIIE C BBHIIOJHCHHEM PA3THYHBIX COIHUAIBHBIX POJIEH.
Pa3paboTka BO3MOXHOI CHCTEMbl JEHCTBUH M KOHCTPYKIMHU JJIi SKCIEPUMEHTAIBHOIO
OIIpE/ICJICHNS] KHHEMAaTUYECKUX BEJIIMYUH.

Tema 1.2 3akonbsl Mexanuku HeioTona

IlepBoiii 3akon Hprotona. Cuna. Macca. Mmnynsc. Bropoi 3akon Herorona. OcHOBHOM
3aKOH KJjaccuueckod sauHamuku. Tperuil 3akoH HproToHa. 3akOH BCEMUPHOIO TITOTEHUS.
I'paButaniuonnoe mone. Cuna Tsokectu. Bec. CrocoOsl u3MepeHuss maccbl Ted. Cunbl B
MEXaHUKE.

Bupabl yueOHoil 1eATEIbHOCTH

[IpumeHeHne 3aKOHa COXpPAaHEHMs MEXAaHWYECKOM DSHEpPruM IIpU pacdeTax pe3yJbTaTOB
B3aMMO/ICHCTBUM TE€JI TPaBUTAlMOHHBIMHU CHJIAMH U CUJIAMU YIIPYTOCTH.

Tema 1.3 3akoHbI cCOXpaHeHUs B MeXaHHKe

3akOH coXpaHeHUs] UMMyJbca. PeakTtuBHOoe nBmxkeHue. PabGora cunbl. Pabora
MOTEHIMAJBHBIX CWJI. MorHocTh. DHeprus. Kunernueckast sHeprus. l[loTeHumnanbHas s>HEprus.
3aKOH COXpaHEHUs MEXaHUYeCKOW sHepruu. [IpuMeHeHne 3aKkOHOB COXpPAaHEHMUSI.

Buab1 yueOHoii 1eATeIbHOCTH

IIpumeHeHne 3aKOHa COXpPAaHEHMSI UMILYJIbCA JUIsl BBIYHUCIIEHHUS M3MEHEHHUM CKOPOCTEM TEJ MPU HUX
B3auMoJAeHCTBUAX. l3mepeHne paboOThl CHUJI U U3MEHEHHE KHHETHMYECKON »JHepruu Tena.
Brruncnenue paboThl CUl U U3BMEHEHUsI KUHETUYECKON SHEepruu Tea. Beluncienue noTeHnnaibHON
SHEPrud Tel B TIpaBUTAlMOHHOM 1monie. OrmnpenereHre MNOTEHUUAIbHOW JHEPrHUHM  YIPYyTro
ne(GOopMHUPOBaHHOIO Tela MO W3BECTHOW JedopManmuy M JKECTKOCTH Tela. YKazaHue TIpaHUll
NPUMEHUMOCTH 3aKOHOB MEXAaHUKHU. YKa3aHMe Y4YeOHbIX IMCUUIUIMH, NMPU H3YyUYEHUU KOTOPBIX
HCIIOIB3YIOTCs 3aKOHBI COXPAHECHUS.
Paznea 2 OCHOBBI MOJIEKYJISAPHOM ®U3UKU U TEPMOJINHAMUKNA

Tema 2.1 OcHOBBI MOJICKYJISIPHO-KUHETHYeCKO Teopun. UneaibHbI ra3

OCHOBHBIE MOJIOKEHHUSI MOJIEKYISIPHO-KMHETUYECKON Teopuu. PazMmepsl n macca MOJEKYJ U
atoMoB. bpoynoBckoe nBwxkenue. Jluddysus. Cuibl U SHEPrusi MEXKMOJIEKYJSPHOTO
B3anmMojielicTBusa. CTpoeHne ra3oo0pa3HbIX, XKUAKUX M TBEpAbIX Tesl. CKOPOCTH JBHXKEHUS
MOJIEKYJI U uX udMepenue. Mneansueliii ra3. Jlapnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-
KHHETUYECKOM Teopun ra3zoB. Temmeparypa u usMepeHue. l'a3oBble 3aKOHBI. AOCOJIOTHBIN
HyJIb TeMmeparypbl. TepmMoauHaMHU4YecKas IIKajga TEMIEpaTypbl. YPaBHEHHUE COCTOSHUSA
HJIeaJbHOTrO ra3za. MosspHas ra3oBasi IIOCTOSTHHAas.

Buabl yueOHoil 1eATEIbHOCTH

BrinonHeHne SKCINEPUMEHTOB, CIyXalluX i OOOCHOBAHUS MOJEKYJISIPHO-KHHETHYECKOMH



teopun (MKT). Pemenwe 3amad ¢ NOpPUMEHEHHEM OCHOBHOTO YPaBHEHUS MOJICKYJISIPHO-
KHHETHYECKOW Teopuu ra3zoB. OnpeaeneHre mapamMmeTpoB BEMIECTBa B Ta3000pa3HOM COCTOSTHUH Ha
OCHOBAaHMU YpaBHEHUsI COCTOSIHMS HJealibHOro rasa. OrmpeneseHHe mapaMeTpoB BellecTBa B
raz000pa3HOM COCTOSIHMH U MPOUCXO/ISIINX MporeccoB 1o rpadukam 3asucumoctu p (T), V (T), p
(V). DkcniepumenTtansHoe uccienaopanue 3apucumoctu p (T), V (T), p (V). Ilpeacrasinenue B Bue
rpauKoOB U30XOPHOT0, N300aPHOTO U U30TEPMUUECKOTO IMPOIIECCOB.

Brruncienue cpegHeil KMHETUYECKOW SHEPTHU TEIUIOBOTO JABMIKEHHUS MOJIEKYJ IO HM3BECTHOMU
TeMmIieparype BeliecTBa.BpICKa3pIiBaHUE THUIIOTE3 Il OOBSCHEHUS HAOIIOAAEMbBIX SIBJICHHM.
VYka3anue rpaHul NPUMEHUMOCTH MOJEIIH «UAeaJIbHbIN 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. 3aBUCMMOCTh TEMIEPATYPbl KUIIEHUS OT
naBiieHus. [leperpeTslil map ¥ €ro UCHoJIb30BAHUE B TEXHUKE.

CaoiicTBa XUAKOCTEU. XapaKTEPUCTHKA YKUJKOTO COCTOSIHUSI BemiecTtBa. [loBepXHOCTHBIN Cioit
KUJIKOCTU. DHEPrus MOBEPXHOCTHOTO cJIOs. SIBJEHUS HA TpPaHHIE XUIKOCTH C TBEPABIM TEJIOM.
Kanumnsapueie sBnenus.

CpolicTBa TBEpAbIX Tell. XapakTEpUCTUKA TBEPJAOTO0 COCTOSIHUS BeUlecTBa. YINPYIrHe CBOWCTBA
TBepAbIX Tel. 3akoH ['yka. MexaHnueckue CBOMCTBA TBEPABIX Tell. TernoBoe pacuIMpeHHe TBEPABIX Tell
Y )KuJKocTel. [1naBieHne u Kpuctamu3anus.

Bupabl yueOHoil 1eATEIbHOCTH

HN3mepenne BIaXHOCTH BO3AyXa. PacyeT KoJMYeCTBa TEIUIOThI, HEOOXOIMMOTO  JUIS
OCYLIECTBJICHUS Tpolecca MNepexoja BelIeCTBa M3 OJHOIO arperaTHOro COCTOSIHUS B JIPyroe.
DKCIIEpUMEHTAJIbHOE HCCJIEJIOBAaHUE TEIUIOBBIX CBOWCTB BellecTBa. llpuBeneHue mnpuMepoB
KalWJUISIPHBIX SIBJICHUM B OBITY, MPpUpPOJIe, TEXHUKE. ccnenoBanue MEXaHHYeCKUX CBOMCTB TBEPIBIX
ten. [lpumeHeHne (U3MYECKUX TOHATHH M 3aKOHOB B y4eOHOM Marepuasie mpodecCHOHATBLHOTO
xapaktepa. Mcnonb3oBanue MHTepHeTa sl moucka mHGoOpManuu o pa3paboTkax W MPUMEHEHHUSX
COBPEMEHHBIX TBEPIBIX U aMOP(HBIX MaTEPHUAJIOB.

Tema 2.3 OcHOBBI TEPMOAUHAMUKH

OcHOBHBIE NOHSATUA U OlpenesieHus. BHyTpeHHss dHeprus cucreMsl. BHYTpeHHss dHeprus
naeanpHoro rasa. Pabora m Ttemiora kak (opMbl mepeaauud SHEpruu. TernaoemMKocTb. Y AenbHas
TEIJIOEMKOCTh. YpaBHEHHE TeIuloBoro OanaHca. IlepBoe Hauyaiao TepMOAMHAMMKHU. AJHaOaTHBIN
npouecc. [Ipunnmn pedicteus tenoBord mammuHbl. KIIZ[ TermmoBoro asuraresnst. Bropoe Hawamo
TEpMOAMHAMUKHU. TepMoanHaMuYecKas ILIKaJla Temmeparyp. XOJOAWIbHbIE MallWHbL. TerninoBble
neurarenu. OxpaHa NpUpoOIbL.

Buabl yueOHoil 1eATEIbHOCTH

N3mepeHue koyiMuecTBa TEIIOTHI B IIpolieccax Teruionepenadn. PacdeT kKoiauyecTBa TEIIOTHI,
HEO0OXO0MMOTI0 JUIsl OCYIIECTBICHHUS 3aIaHHOTO TMpoliecca ¢ Tersonepeaadeil. Pacuer namenenus
BHYTPEHHEW >HEpruu Tey, padoThl U IMEpeJaHHOr0 KOJHUYECTBA TEIUIOTHI C HCIIOJIb30BaHUEM
IIEPBOr0 3aKOHA TEPMOJUHAMUKH.

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

Brruucnenune paboThl ra3a, COBEPIICHHOW MPU U3MEHEHWH COCTOSHUS IO 3aMKHYTOMY ITUKITY.
Bpruncnenne KIIJ[ mpu coBepuieHnu rasom paloThl B IIpolieccax H3MEHEHHUS COCTOSIHHS I10
3aMKHYTOMY LHKJITY. OOBsICHEHHE NPUHIMUIIOB JEHCTBUS TEIUIOBBIX MalIMH. JleMOHCTpamus poiu
(bU3UKY B CO3/TaHUH U COBEPILIEHCTBOBAHUM TEIVIOBBIX JBUraTeseH.

Paznen 3 DJIEKTPOJIMHAMUKA
Tema 3.1 DiekTpuyeckoe moJie
DneKTpUuYecKue 3apsifibl. 3aKOH CcoXpaHeHus 3apsiga. 3akoH KyiioHa. DiekTpudeckoe

nose. HampsbkeHHOCTH anekTpuyeckoro mnons. [lpuHumn cynepno3uumu nojeid. Pabora cun
aJIeKTpocTaThdeckoro mnousis.  lloreHuman. Pa3HOCTh  MOTEHIMANOB.  DKBUIIOTEHIIMAIbHBIC
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MOBEPXHOCTH. CBSA3b MEXKy HANPSHKEHHOCTBIO U PAa3HOCTHIO ITOTEHIMAJIOB 3JIEKTPUYECKOIrO ITOJIS.
Judnexktpukn B anekrpudeckom  none.  Ilomapusamusa  guosnextpukoB.  [IpoBonHuku B
anekTpudeckoM mnosie. KonaeHcatoppl. CoenwHEHHWE KOHJEHCATOPOB B Oartapero. ODHeprus
3apsIKEHHOI0 KOHJIEHCATOpa. DHEPrUsl 3JIEKTPUUECKOIO MOJIS.

Buabl yueOHo# 1eATeJIbHOCTH

Brrancnenne cun B3aHMOHCﬁCTBHH TOYCYHBIX DJICKTPHUYCCKUX 3aPAO0B.

BpruucneHne HampsyKEHHOCTH JJIEKTPUYECKOIO TIOJISI OJHOTO M  HECKOJIBKMX TOYEYHBIX
AJIEKTPUYECKUX 3apsiA0B. BeluncieHnue noreHumana 3JIeKTpUYECKOro oISl OJJHOTO U HECKOJIBKUX
TOYEYHBIX AJIEKTPUUYECKUX 3apsiaoB. MI3MepeHue pasHOCTH MOTEHIIUAIOB.

N3mepenue 3Hepruy 3IeKTPUYECKOro IO 3apsKEHHOr0 KOHJIEHcaTopa. BelunciieHue sHepruu
SJIEKTPUYECKOTO TOJIsl 3apsHKEHHOIro KOHjJeHcaTtopa. Pa3paboTka miiaHa M BO3MOXKHOH CXEMBbI
JEUCTBUM  3IKCHEPUMEHTAIBHOTO ONpEeNEIICHUs]  DJIEKTPOEMKOCTH  KOHJEHcaTopa U
JIUDJIEKTPUYECKONM  MPOHMIIAeMOCTH  BemiecTBa. IIpoBegeHune  CpaBHHUTEIBHOIO — aHaln3a
rPaBUTALIMOHHOT'O U JIEKTPOCTATUYECKOTO MOJIEH.

Tema 3.2 3aK0OHBI HOCTOSTHHOI'O TOKA.

VYcnoBusi, HEOOXOIUMBIE 11 BOSHUKHOBEHHS M MOJJIEp>KaHUS dJIEKTpuueckoro Toka. Cuia
TOKa W IJIOTHOCTH TOKa. 3akoH OMa mis ywactka uenu 0e3 DJ[C. 3aBUCUMOCTD 3JIEKTPUUYECKOTO
CONPOTUBIICHUS OT MaTepualna, JUIMHBI W IUIOMIaAu IONEpPEeYHOr0 CEYEHHsS IPOBOIHUKA.
3aBUCUMOCTh AJIEKTPUYECKOTO COIIPOTHUBIICHUSA MIPOBOJTHUKOB OT TeMIIepaTyphbl.
DNEKTPOABMKYIIAsl CUJa HCTOYHUKA Toka. 3akoH Owma mis mnonHoit uenu. CoenuHeHUe
npoBoIHUKOB. CoeMHEeHNEe MCTOYHUKOB S3JIEKTPUYECKON sHepruu B Oarapero. 3akoH Jxoyis—
Jlenna. Pabota 1 MOIIIHOCTB 3JEKTPUUYECKOro ToKa. TerioBoe AeicTBUE TOKA.

Buabl yueOHoil 1eATEIbHOCTH

N3mepeHue MOITHOCTHU AeKTpuiecKkoro Toka. Mzmepenne 3/1C 1 BHyTPEHHETO CONIPOTUBIICHUS
HMCTOYHUKA TOKA.
BeimonHeHne pacdyeToB CHJIBI TOKAa M HAINpsDKEHUW Ha y4yacTKax »JJEKTPUYECKUX IIerei.
OOBsicHEHHE Ha NpUMepe dJIEeKTpUUecKoil 1enu ¢ AByMs uctouHukamu Toka (DZ1C), B Kakom
clly4ae MCTOYHHUK DJIEKTPUUYECKOW ZHEpPrum paboTaeT B peKUME T'eHepaTropa, a B KakOM — B
pexumMe norpedutens. OmnpeneneHue TeMIepaTypbl HUTH HakaluBaHus. M3mepeHue
AIEKTPUYECKOr0 3apsjia MIEKTPOHa.

Tema 3.3 DrekTpH4YecKnii TOK B pa3JIM4YHbIX Cpeaax

[IpoBOoIMMOCTH METAJIIIOB, SIBJIEHNE TEPMOIIEKTPOHHON SMUCCUH, CBEPXIIPOBOAUMOCTb.

CoOcTBeHHas MPOBOAMMOCTD MOJIYIIPOBOAHUKOB. [1osyripoBoAHUKOBBIE TPUOOPHI.

Buab1 yueOHoii 1eATEIbHOCTH
CHsTHE BOJIbTAMIIEPHOM XapaKTepUCTUKU auojna. [IpoBeneHne CpaBHUTEIBHOTO aHaIM3a
MOJIyITPOBOJHUKOBBIX THOAOB U TPHOJOB.
UcnonszoBanue WHTepHeTa miisi Toucka HWHQOpMAMM O TMEPCHEKTUBaX PpPa3BUTHUSA
MOJIyITPOBOJTHUKOBOM TEXHUKH.

Tema 3.4 MarauTHoe 1moJie

BekTtop MHAYKIIMM MAarHMTHOrO ImOJsl. JleHCTBHE MarHUTHOrO MOJS HAa MPSMOJMHEWHBIN
MPOBOJIHUK C TOKOM. 3akoH Ammepa. BzammoneiictBue TokoB. MarHutHblii motok. PaGora mo
MEPEMELLICHUIO ITPOBOJHUKA € TOKOM B MArHUTHOM Iiojie. /JlelicTBUE MAarHuTHOTO MOJsA Ha
npwxkymmiicss  3apsa.  Cuna  Jlopenma.  OmnpeneneHue  yA€IbHOTO — 3apsiia. Y CKOPUTENIH
3apSKEHHBIX YACTHIIL.

Buabl yueOHoil 1eATEIbHOCTH

N3mepeHne WHAYKIIMA MArHATHOTO MOJisi. BeruuciieHne cui, AEMCTBYIOIMIMX Ha MPOBOJHUK C
TOKOM B MarHUTHOM IT10JIE.
Brruncnenue cuii, J€MCTBYIOMIMX HA AJIEKTPUUECKHUHN 3aps, IBHXKYIIHKACS B MATHUTHOM MOJIE.

Tema 3.5 DiieKTpOMArHUTHASA MHYKLIUSA
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DneKTpoMarHuTHasi UHAYKUua. BuxpeBoe anekrtpudeckoe nosie. CaMOMHAYKIUS. DHEPrus

MarHUuTHOT'O MOJISI.
Buabl yueOHo# 1eATeJIbHOCTH

HccnenoBanne SIBICHUN OSISKTPOMArHUTHOW WHIAYKIWU, caMOUMHIAyKIuu. OOBsSCHEHUE
MpUHIUIA JeWCTBUS diekTpoaBurarens. OObsCHEHHE MPUHIMUIIA JEUCTBUS TIeHepaTopa
AJIEKTPUYECKOTO TOKA M AJIEKTPOU3MEPUTEIBHBIX TPUOOpoB. OOBsICHEHNE TIPUHITUIIA ACHCTBUS
Macc-crekTporpada, yckoputenaei 3apsokeHHbIX dacTull. OObsICHEHHE PO MAarHUTHOTO IMOJIS
3eMiIi B )KU3HU PaCTCHUM, )KUBOTHBIX, YEJIOBEKA.
[IpuBeneHue npuMepoB NPAKTUYECKOTO TPUMEHEHHS U3YUEHHBIX SBJICHUM, 3aKOHOB, MPUOOPOB,
YCTPOMCTB.
[IpoBeneHre CpaBHUTEIHHOTO aHAIN3a CBOMCTB 3JIEKTPOCTATHYECKOT0, MAarHUTHOTO U BUXPEBOT'O
AJIEKTPUUECKUX TOJIEH.

Pa3nen 4 KOJIEBAHUSA 1 BOJIHBI

Tema 4.1 MexannuecKkue Ko0J1e0AHUA U BOJHBI

Konebarenpnoe paBukenue. [‘apmMonuueckue kosneOanus. CBOOOIHBIE MEXaHUUYECKHE
konebanusa. JIuHelHble MexaHMYecKue KoseOarelbHble cucTtembl. [IpeBpaliieHune SHEpruu mnpu
KoJiebaTeIbHOM JABM>KEeHUH. CBOOOJHBIE 3aTyXalolue MeXaHnyeckue KojeOanus. BoIHyK/IeHHbIE
MEXaHUYEeCKHe KoJieOaHus.

Buab1 yueOHoii 1eATEIbHOCTH

HccenenoBanue 3aBUCUMOCTH Iepuoja KojaeOaHUH MaTeMaTUYeCKOro MasTHUKA OT €ro JJIMHBI,
MAaCChl M1 aMIUIMTY/1bl KOJIE€OaHU.

HccenenoBanye 3aBUCMMOCTH IIEpHOJIa KOJIeOaHUM rpy3a Ha IPY>KUHE OT €ro Macchl U JKECTKOCTHU
NpYKUHBL. BplunciieHne nepuona KoJieOaHMT MaTEeMaTHYECKOTO MAasTHHUKA I10 H3BECTHOMY
3HAQYEHUIO €ro IMHBL. BbluncieHune nepuoja kojeGaHWN rpy3a Ha MPYXUHE MO H3BECTHBIM
3HAYEHUSIM €0 MacChl U KECTKOCTH IIPYKUHBL.

BripaboTka HaBBIKOB BOCIPUHHUMATh, aHAJIMW3UPOBaTh, IiepepadaThiBaThb M NPEAbSIBIATH
MHPOpPMALIMIO B COOTBETCTBUM C T[IOCTaBJICHHbIMU 3anadyamu. [IpuBeneHue mnpuMepoB
aBTOKoOJIe0aTEIbHBIX MeXaHHUUeCKUX cucTeM. [IpoBenenne knaccudukanuu koieOaHmii.

Tema 4.2 JjieKTPOMATHUTHBIC KOJIeOaHNA U BOJHBI

CB00OO/IHBIE 3JIEKTpOMarHuTHbe KojeOaHus. IlpeBpaiieHue sHeprum B KojieOaTelbHOM
KOHType. 3aTyxarlllMe  JJIEKTPOMAarHUTHbIE  KojeOaHus. ['eHepaTop  He3aTyxarollMX
3J€KTPOMAarHUTHBIX KoJjeOaHuil. BeIHyXJAeHHble ayeKkTpudeckue Kosiebanus. [lepeMeHHbIH TOK.
I'emepaTtop nepemMeHHOro TOKa. EMKOCTHO€ M HMHAYKTHMBHOE COIPOTHUBIICHUSI NEPEMEHHOIO
Toka. 3akoH OMa [Js 3JI€KTPUUYECKON Ienu MepeMeHHOro Toka. PabGoTa M MOIIHOCTH
nepeMeHHoro Toka. ['eneparopsl Toka. TpaHchopmatopsl. Toku BBICOKON YacTOTHI.
ITonyuyenue, nepenadya v pacnpencaeHue 3JIEKTPOIHEPIUM.

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

Buabl yueOHoi1 1eATeIbHOCTH

HaOmnroneHune ocuusuiorpaMM rapMOHHMYECKHX KojieOaHMM cuibl TokKa B nenu. M3mepeHue
AJIEKTPOEMKOCTH KOHJEHcaropa. IM3mepeHne HMHAYKTMBHOCTH KaTymiku. lccinemoBanue
SBIICHUs DJIEKTPUUYECKOIO pe30HaHca B IocienoBarenbHon nenu. [IpoBenenHue ananoruun
MEXIY dbuznueckumMu BEJIMYNHAMHU, XapaKTEPU3YOIMMHU MEXaHUYECKYIO 51
AIIEKTPOMArHUTHYIO KOJIe0aTeIbHbIE CUCTEMBI.

Pacyer 3HaueHMI CHIBI TOKA M HaNpsDKCHHUs Ha DJEMEHTax LENu IEPEMEHHOIO TOKA.
HccnenoBanne npuHOMNa AeicTBUs TpaHchopmaTopa. MccienoBaHnue NpUHIUIA JEHCTBUS
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reHepaTopa IepeMeHHOTO TOKa.

Ocy1iiecTBIeHUE paguoIiepenadn U paauonpuema. MiccienoBanue CBOMCTB JIEKTPOMArHUTHBIX
BOJIH C IIOMOIIBI0 MOOMIIBHOTO TesiedoHa. Pa3BUTHE IEGHHOCTHOT'O OTHOIICHUS K H3y9acMbIM Ha
ypokax (GuU3MKH OO0BEKTAaM ¢ OCBaWMBaeMbIM BHUJaM JAesTelbHOCTH. OOBsICHEHUE
MPUHIAIIHAIBHOTO 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

CKopocCTh pacnpoOCTpaHEHHUsI CBETA. 3aKOHBI OTpa)X€HWs W IpesiomyieHus cBera. [lonHoe
orpaxkeHue. JIun3bl. I'ma3 kak ontuyeckas cucrema. OnTuyeckue npuodopsI.

HNutepdepennust cBeta. KorepeHTHOCTh CBETOBBIX Jiydyeil. MHTepdepeHIMss B TOHKHX
mieHkax. [lomocel paBHo#t Tommuusbl. Kosbua HeroTona. Mcnonbs3oBaHue uHTEphEpeHIUU B
Hayke u TexHuke. Judpakmus cBera. udpakmus Ha mend B MapajuIeNbHBIX JIydax.
Judpakiumonnas pemerka. Ilonstue o ronorpadguu. Ilonspusanus monepeyHsIX BOJH.
[Tonsapuzauusa ceera. J[lBoitHoe unydenpenomienue. llomsspouasl. Jlucnepcuss cBera. Buubl
cnekTpoB. Cnektpbl ucmyckanus. CHeKTpbl HOMIOHIeHHs. YJbTpaduosieToBoe U HHGpaKpacHoOe
n3ny4yeHus. Penrrenosckue syun. MIx nmpupona u  cBolcTBa.

Buabl yueOHoil 1eATEIbHOCTH

[IpyumeHeHne Ha TPAKTHUKE 3aKOHOB OTPAYKEHUS U IPEJIOMIICHUS CBETA IIPU 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. M3mMepenne (GOKyCHOTO paccTOsSHUS
mH3bl. McnibiTanre Mojieneid MUKpOCKONa 1 TeJIECKOoMa.

Habnmionenue siBneHuss WHTEepPEpPEHINU DIIEKTPOMAarHUTHBIX BOJH. HabOmroneHuwe sBIeHUs
nudpakiuy AMeKTPOMArHUTHBIX BOJIH.

HaGmronenue sBIeHUs TOISPU3ANMMA DJIEKTPOMATHUTHBIX BOJIH. M3MepeHue JIuHBI CBETOBOU
BOJIHBI [0 pe3yibTaTaM HaOmIoJeHusl siBIeHusT uHTepdepeHnuu. HalOmronenue sBieHUs
nudpakiuu ceeta. Habmonenue siBieHus mojasgpu3aiud U gucnepcuu ceeta. [louck paznuuunii u
CXOACTBa MeXHay IU(pPaKIMOHHBIM W JHUCIEPCUOHHBIM cHeKTpamu. [IpuBeneHune mnpuUMepoB
TOSIBJICHUSI B TIPUPOJIE Y MCIIOJIL30BAHUS B TEXHHUKE SIBICHUM WHTEep(PEepeHIuH, TUQpaKinu,
MOJIIPU3AalMU M JucIiepcuu ceera. llepeuncnenue MeTonoB MO3HaHUsI, KOTOPBIE MCIIOJIb30BAHBI
MPU U3YUYECHUU YKa3aHHbBIX SIBJICHUM.

Pasnea 6 JJIEMEHTBI KBAHTOBOM ®U3UKH

Tema 6.1 KBanToBasi onTuka

KanToBass rumore3a Ilmanka. @oronbl. BremnHuii Qorosnexktpuueckuii 3 PeKT.
BuyTtpennunit potorddext. Tumnbl GoTOIIEMEHTOB.
Tema 6.2 dusuka aToMa U AaTOMHOI0 A/Apa

Pa3zBuTne B3MISI0B HA CTPOEHME BEILIECTBA. 3aKOHOMEPHOCTHM B AaTOMHBIX CHEKTpax
Bojopoa. SnepHas moaens aroma. OnwiTel J. Pesepdopna. Moaens aroma Bogopoaa mo H. bopy.
KBaHTOBBIE TEHEPATOPHI.

EcrectBeHHast paAM0aKTUBHOCTh. 3aKOH PAaJMOAKTHUBHOrO pacrnana. CrocoOsl HaOIIOAEHUS U
peructpanuu 3apspkeHHbIX yactull. D¢pdext BaBunoBa — Yepenkoa. CTpoeHHE aTOMHOIO sipa.
Jedext wmacchl, DSHEPrus CBA3UM U YCTOWYMBOCTH ATOMHBIX saep. SAepHBIE peakIuu.
HckyccTBeHHass paguoakTUBHOCTH. Jlenmenue Tspkenblx  saep.  lLlenmHas  snepHas  peaxknus.
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Vnpasnsemas nuenHas peakuus. SAnepHsiid peaktop. IlomyyeHue paayroOakTUBHBIX H30TONOB U MX
npruMeHeHue. buonoruyeckoe n1elcTBUE PaJlOAKTUBHBIX W3JIy4Y€HUN. DJIEMEHTApHbIE YacCTHUIIbL.

3 YCJOBUSA PEAJIM3AIIMA YYEBHOM TUCIUATIJIAHBI

3.1 MaTepuajJbHO-TEXHHUYECKOE 00ecreueHne

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

Tun u HauMeHOBaHHUeE

Ocnameﬂne CIICHUAJIBHOI'O MOMECIIICHU A
CIICHINAJBbHOT0 IMTOMCIICHUSA

KaOWHET €CTECTBEHHOHAYUYHBIX | MynbTUMEIUIHBIE  CPEACTBA  XpAHEHUs, Mepeiayd |

NUCIAILINH 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
7a00paTOpPHBIX ~ paboOT:  AJIEKTPOMETP,  MYJIbTHMETPBI,
BOJIETMETPBI, aMIIEPMETPhI; KOMIUICKT JE€MOHCTPAIIHOHHOTO
00OpyIOBaHUS  TO  AJIGKTPOCTATHKE,  YCTAaHOBKA IS
OTpe/CIiCHUs]  JUIMHBI CBETOBOH BOJHBI C  ITOMOIIBIO
TU(GPaKIMOHHON  pemieTkd, Habop 0o0OpydoBaHHS IO
AIIEKTPOIIHA3Y

[Tomemenne  ans xpanenuss  u | llkader, cremmaxku  gns  XpaHeHHs — J1abopaToOpHOTO
NpOoPUIAKTUIECKOTO  OOCITY)KMBaHUS | 000PYJIOBaHUS, HHCTPYMEHTOB U PACXO/IHBIX MaTEPUAIIOB.
y4eOHOro 000pyJOBaHHUS

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

1. KopsitHukoBa, E. C. ®usuka [ana CIIO] [Dnekrponnsiit pecypc] : yuebnoe nocodue. U.1 / E.
C. KopsiTHukoBa, JI.LA. Onep, JI. A. Huxonoposa ; 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. ®uzuka [DnexTpoHHbI pecype] : yuedHoe nmocodue [ CIIO]. Y.2 /
E. C. KopsitHukosa, JI. A. Ogep, JI. A. Hukonoposa ; MI'TY. - Marauroropck : MI'TY, 2016. - 1
AJIEKTPOH. 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 [DIeKTpoHHEIN pecypc]: YuebHnoe nocodbue / [Tox pexa. mpod. C.O.
Kpamapoga. - 2-e uzn., non. u nepepad. - Mocksa: W1 PUOP, HUL] MTHO®PA-M, 2016. - 380 c. - Pexxum
nocryma: http://znanium.com/bookread2.php?book=522108

-. 3ar. ¢ ’kpana. - ISBN 978-5-369-01522-

JlonoTHUTeIbHbIE UCTOUYHUKH:

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

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

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

- 3ary. ¢ 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=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

3. ®wuszuka. OCHOBBI JICKTPOAUHAMUKH. DJIECKTPOMArHUTHBIC KOJIEOAHUSI U BOJIHBI [ DJIEKTPOHHBIN
pecypc]: yuebnoe mocobue / Kyznenos C.I., - 4-e uzn., ucnp. u aom. - MockBa: By3oBckuii yueOHUK,
HUILL UHOPA-M, 2015. - 231 c. - Pexxum gocryma: https://new.znanium.com/read?id=215043

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

4. Kypc nexuwmii mo ¢pusuke. Dnekrpocratuka. [locTosHHBIN TOK. DnekTpomarnetusm. Konebanus u
BOJIHBI [DneKTpoHHBIH pecypc]: yuebnoe mocobue / Kysnemos C.U., Cemkuna JL.U., Porozun K.M. -

TomMmck:

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

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 JUIEH3UHN
MS Windows 7 (mommwmcka | [I-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
J-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 ot 17.09.2017 0eccpodHO
Kaspersky Endpoint Security mst | JI-300-18 oT 21.03.2018 | 28.01.2020
ousHeca-CTaHIapTHBIN J-1347-17 oT 20.12.2017 | 21.03.2018
1-1481-16 oT 25.11.2016 | 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOJTHO PaCIPOCTPAHSIEMOE 06eccpovHO

HNHuTepHeT-pecypcsl

1.

2.

3.

®enepalbHbIi 1IeHTp WHGOPMAIMOHHO-00pa3oBaTenbHbIX pecypcoB — OLIMOP [DnexkTpoHHBIN
pecypce]. — Pexxum noctyna: www.fcior.edu.ru, ceo0oaHbIH. — 3ari. ¢ skpaHa. f3. pyc.

Enunas xomnexkuus nudpoBbiXx 00pa3oBaTeNbHBIX PECYpCOB [DIEKTpOHHBIN pecypc]. — Pexum
noctymna: www.school-collection.edu.ru, cBo60HBIH. — 3ari. ¢ skpana. 3. pyc.

WMHTYyNT — HAIMOHAJIBHBIN OTKPBITBIA YHUBEPCUTET. [ DJIEKTPOHHBIN pecypc]. — Pexxum nocryna:
WwWw.intuit.ru/studies/courses, cB0OOIHBIN. — 3ari. ¢ sKpaHa. 53. pyc.

HWuctutyr FOHecko 1o HHQPOPMAIIMOHHBIM TEXHOJOTHUSM B 00pa3oBaHUU. [DIIEKTPOHHBII
pecypce]. — Pexxum noctymna: https://iite.unesco.org/ru/, cBOOOIHBIN. — 3ari. ¢ 3KpaHa. 3. pyc.

. d)ez[epanLHHﬁ O6pa3OBaTeJIBHBII71 noprTan «I/IH(bOpMaI_[I/IOHHO'KOMMYHI/IKaI_II/IOHHHe TCXHOJIOTHH

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

. IMopran mudposoro obpasoBanus. [IiaekTpoHHbld pecypc]. — Pexxum goctyma: www.digital-

edu.ru, cBoOOIHBIHA. — 3ari. ¢ skpaHa. f3. pyc.

. Enunoe okHO nmoctyma k oOpa3zoBarenbHBIM pecypcam Poccuiickoit deneparuu [ I1eKTpOHHBIN

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

MpoLIEecCe TEKYUIET0 KOHTPOJIS U IPOMEXKYTOUHON 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,
Pa3znen 1 Mexanuka IIP1, ITP2, ITP3, ITP4, | Konmpomhas paboma
IIP9 Tecm
3 JIP4, MP4, IIP1, I[IP4 | Jluxmanmoi
Tema 1.1 Kunemaruka I
Ipaxkmuueckas paboma
(npaxkmuseckoe 3a0arue)
4 Tema 1.2 3axkonwsl wMexaHukH | JIP4,MP3,IIP2, Lpaxmuyeckas paboma
HrroTona IIP4,11P9 (npaxmureckoe 3a0aHue)
5 Tema 1.3 3akonbl coxpaHnenusi B | JIP4, MP3,MP9, IIPI- | Ilpaxmuuecxas paboma
MeEXaHUKe 1IP4 (npaxmuueckoe sa0atie)
Jlabopamopnas paboma
6 Pasnen 2 JIP4, JIP9, MP3, MP4, | Tecm
MPY, ITP2, [TP3, | Konmpomnas paboma
OcnoBbl MouteKky IsipHOl GU3HKY | [Py [IP7, TIPS, ITPY,
H TEPMOAMHAMUKHA IIP10, ITP11
7 Tema 2.1 OcHoBbI MoNeKynspHO- | JIP9,MP3, MP4, IIP2, | [lpaxmuueckas paboma
KHHETUYECKOMN TEOpHUH. 1IP3, IIP4, IIP8 (npaxmureckoe 3adanue)
NneanpHBIN TA3 Jlabopamopnas paboma
Jluxmarimoi
8 2.2 CpoticTBa mapos, xwunkocrteit 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, [1P4. IIP] ] (npaxmuueckoe 3a0ate)
10 JIP13, MP3, MP4, Konmpomras paboma
Pa3zxen 3 MPS5, I1P4, I1PS, Tecm
DIEeKTPOAMHAMHUKA 11P6, ITP7, ITPS,
IIP11
11 JIP13, MP4, MP5, Tpaxmuueckas paboma
Tema 3.1 DnexkTpuyueckoe moJie 114, [1P6, 11P7 (rpaiamuseckoe sadaiue)
12 JIP13, MP3, MP4, Tpaxmuueckas paboma
Tema 3.2 3aKOHBI TIOCTOSIHHOTO IIP4, IIP5, 11PS (nparamuieckoe sadarue)
TOKa Jlabopamopnas paboma
Jluxmarmoi
Tema 3.3 DneKkTpUUEeCKUU TOK B JIP13, MP3, MP4, Jlabopamopnas paboma
13 pa3JIMYHBIX Cpeaax IIP4, TIPS, [IP11
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14 Tenta 3.4 MarTHoe Home JIP13, I1P4, IIP1] Tpaxmuueckas paboma
(npaxkmuueckoe 3a0arue)
15 Tema 3.5 DiexkrpoMarHuTHas JIP13, MP1, I1P4, Lpaxmuyeckas paboma
WHTYKITHS IIP11, IIP6 (npaxmureckoe 3a0aHue)
16 JIP4, JIP13, MP3, Tecm
Paznen 4 MP4, IIP1, IIP2, Konmponvhas paboma
KoJie0anus 1 BOJIHBI I1P4, ITP10
17 Tema 41 MeXAHIICCKHE JIP13, MP3, IIP], Tpaxmuyeckas paboma
IIP2, I[TP4 (npaxkmuueckoe 3a0anue)
KoJIcOAHUA U BOIIHBI JlabopamopHasi paboma
18 JIP13, MP3, MP4, Lpaxmuyeckas paboma
Tema 4.2 DnekTpoMarHuTHbIE
5 IIP1, ITP2, ITP4, IIP10 | (npaxmuueckoe 3a0anue)
KOJI€0aHUA U BOJIHBI Jlabopamopras paboma
19 Pasnen 5 JIP4, ZIWI;? Zi;, 1IP2, [];ecm -
OnTiKa A OHMPOTILHASL PAbOMa
20 Tema 5.1 TIlpupoga cpera. JIP4, MP3, IIP1, Tpaxmuueckas paboma
. I1IP2, IIP4, IIP8 (npaxkmuseckoe 3a0arue)
BoiHoBrIe cBOMCTBA cBeTa Jlaopamaphas patoma
21 Pasaeun 6 JIP4, MP9, IIP2, I1P4, [7; ecm -
DJIeMeHTBhI KBAHTOBOH (pU3NKH 11P6, 1TP11 ORIPAToRAZ paboma
22 JIP4, MP9, IIP2, I1P4, | Ilpaxmuyeckas paboma
Tema 6.1 KBanToBas ontuka I1P6, ITP11 (nparmurieckoe 3adanue)
23 Tema 6.2 Ousnka aroma ¥ JIP4, MP9, I1P6, Tpaxmuueckas p;zaéoma
ATOMHOTO 12 JTIP11 (npaxmuveckoe 3a0arue)
24 Pasnen 7 JIP4, MP9, IIP1, IIPS, | Tecm
IBojonusa Beeennoii 1IP7, ITP11
25 Tema 7.1 Crpoenue u paszsutu( JIP4, MP9, [IP1, IIPS,
Bcenennoii IIP7, IIP11

4.2 IIpome:xxyTOUHAS ATTECTALUA

[IpomexxyTounass arrectanus OOYYAIOMIMXCS OCYIIECTBISIETCS IO
JUCHUIIIMHBI U ITO3BOJISIET ONPEIEIUTh KAYECTBO U YPOBEHB €€ OCBOCHHUS.

®dopma TpoMeKyTOUHOM aTTecTauuu no aucuuiuiiie « @usuka» nuddepeHupoBaHHblil 3a4eT B 1

3aBCPIICHUUN U3YUYCHUA

CEMECTPE U KOMILIEKCHBIN 3K3aMEH BO 2 CEMECTpE.

Ne Bonpocul oughgpepenyupoeannozo 3auema/ oudakmuuecxkue Tema
COUHULbL

1 | Buabl aBmkeHus Teaa.

2 | Yckopenue. [lepemerienue.

3 | Buubl MexaHMYECKUX CHIL. Paznen 1 Mexanuka

4 | 3akonsl HproToHA.
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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 |YpaBHeHHe cOCTOSHUS UAeaIbLHOTO 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 |OcnoBubie nonoxenuss MKT, ux onsitHoe oO0ocHOBaHue. Juddyzus. 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
BbUIeTatonel mynu 760 m/c, a macca BuHTOBKH B 500 pa3 OGosnbiie Paszen 1 Mexannka
Macchl IyJIu

Kpurepun ouenku ouggpepenyuposannozo 3auema u rkzamena

— «OTANYHO» - TEOPETHUYECKOE COAEpkKaHHE Kypca OCBOCHO MOIHOCTHIO, 0€3 MpoOernos,
yMeHUs cpOpMUPOBaAHBI, BCE MPEIYCMOTPEHHBIE MPOTPaMMOI yueOHbIE 3ajaHts BBIOTHEHBI, KAY€CTBO
UX BBIMOJHEHUS OLEHEHO BBICOKO.

- «Xopomuio» - TEOPETUYECKOE COJEep’KaHUE Kypca OCBOEHO IOJIHOCThbIO, 0€3 MpoOesnos,
HEKOTOpBIE YMEHHS CPOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOTpaMMOil Yy4deOHbBIE
3aJlaHus BHIMIOJIHEHBI, HEKOTOPHIE BU/IBI 33JaHUI BBITIOJTHEHBI C OITHOKAMH.

- «Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE COJEp)KaHWE Kypca OCBOEHO YacTHYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMble YMEHHs paboOThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIUHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoOil O00y4deHHS
y4eOHBIX 3aJJaHUI BBITIOJIHEHO, HEKOTOPHIE U3 BHITIOJIHEHHBIX 3aJJaHUN COJIepkKAT OITUOKH.

— «HeynoBneTBOPUTENBHO» - TEOPETUUECKOE COAECPKAHKE Kypca HE OCBOEHO, HEOOXOIUMBIE
yMeHHUs He c)OPMHUPOBAHEI, BHITTOJIHEHHBIE YUeOHBIC 3aJaHUs COJIepKAT rPyOble OLTUOKH.
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[Ipunoxenue 1
AKTHUBHBIE I THTEPAKTUBHBIE METO/Ibl OBYUEHUS

1. AKTUBHbIE W MHTEPAKTUBHBIE METOAbI MHCIOIB3YIOTCA IPU IMPOBEIECHUM TEOPETUYECKUX 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 paboTalOT B B MHKPOTpYIMax:
pemarT MpakTHYEeCKUuEe 3aJaud, OTBEYaloT]
Ha MpoOJeMHbIE BOMPOCH U MPHUXOAIT K
o0meMy BBIBOJAY O 3HAYCHHU 3aKOHOB
COXPaHEHHUs B IPHUPOJIE.

Pasznen 2 Moaexkyasipaas ¢pusuka. Tepmoannamuka

Tema 2.1 OcHOBEI
MOJIEKYJISIPHO-
KUHETHYECCKON
Teopun. HWeanbHbI
ras

[enoBas urpa
«AOcoioTHas
TeMIeparypa.
AOCOJIOTHBIH HYJTb

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

Pa3nes 3 OCHOBBI 3J1eKTPOAUHAMUKHI

Tema 3.3
DNEKTPUUECKUIN TOK
B IOJTYITPOBOTHHKAX

Ananuz
CUTyaIuu
«IIpoBOIUMOCTL pa3HBIX
cpen»

KOHKPETHOH

Conepx(aHI/Ie nmoaacTcda 4epes
BOIIPOCOB O MpOBOAMMOCTH Cp€a, O
HOCUTCJIIX TOKa, IPUMCHCHHH TOKa B
Cp€aax, Ha KOTOPBIC CTYACHTBI JOJI?KHBI
OTBC€YATh HCIOCPCACTBCHHO B XOJC JICKIIUU.

CepuIo

Oprasu3zanys IMCKyCCHH
Pa3nen 4 Kojsiebanusi 1 BOJIHBI
Tema 4.2 I'pynnoBeie nuckyccun | Paboras B KOMaHJe, CTYIECHTBI
DNeKTpOMarHuTHHIE «ITapameTtpsl u NPUMEHSIOT 3HAHUS MaTeMaTUKU [pHU
KOJ1e0aHusl U BOJIHBI ypaBHEHUE IIOCTPOCHUH rpadukoB
3J€KTPOMAarHUTHBIX TPUTOHOMETPUYECKUX byHKIUH K
KoJIeOaHuil OITHCAHHMIO AIEKTPOMATrHUTHBIX
KOJICOAHHI.
Paznen 5 OnTuka
Tema 5.1 Tlpupona | Ananus KOHKpEeTHOH | JleMOHCTpanus 3aKOHOB NPEIOMIICHUS WU
CBETA. Bonnoseie | cutyaniun ~ «BoOJIHOBBIE | OTPaKEHHUSI CBETa, BOJIHOBBIX CBOMCTB

CBOWCTBA CBETa

CBOWCTBA CBETA»

CBETa C TOMOIIBIO  JU(PpaKIHOHHOU
pemieTkd U crnekTporpada. OpraHuzanus
JHUCKYCCHUU- CUTyalus-yIIpaXHEHUE, B
KOTOpOH oOyyaemble YHOPaXHSIOTCS B
pelIeHNY HETPYIHBIX 3a4ad, HCIOJIB3Ys
METOJ aHAJIOTUH (yueOHbIE CUTYAINH).
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MEPEYEHB MPAKTUYECKHAX/JTABOPATOPHBIX 3AHATHA

[punoxenue 2

Conepxanue TeMbl NPAKTUHYECKUX/JIA00PATOPHBIX 3AHATHIA KouunyecTBo
00yueHus 4acoB
Pa3znen 1 Mexanuka 14
1.1 Kunemaruka IIpakTnueckas padora Ne 1 Pemenue 3agad no 2
KHHEMAaTUKe.
IIpakTnueckas padora Ne 2 Pemienue 3a1a4u Ha 2
napaMeTpsl BpallaTeIbHOTO ABHKECHUS
JlabopaTopHas padora 1 «OnpeneneHue MI0OTHOCTU 2
BEIIECTBA»
1.2 3akoHb1 IIpakTnueckas padora Ne 3 PemieHue 3a7a4 Ha 3aKOHBI 2
MmexaHuku Herorona| HeroToHa.
1.3 3akonsl IIpakTuyeckas padora Ne 4 PemieHnue 3a1a4y Ha 3aKOH 2
COXpaHEHUS B COXPaHEHHUS UMITYJIbCa
MEXaHHUKE
IpakTuyeckasi pa6ora NeS Pemienue 3a1ad Ha 3aKOHBI 2
COXPAHEHHUS SHEPTUU.
JlabopaTopHas padora 2 «l/3ydyeHue 3akoHa COXpaHEHHS 2
MEXaHUYECKON SHEPTUM»
Pazgen 2 MOJIEKYJIAAPHAS ®U3UKA. TEPMOJIUMHAMMUKA 15
2.1.0cHOBBI IIpakTnyeckas padora Ne 6 Pemenue 3agaud no reme 2
MOJIEKYJISIPHO- «OcHoBbl MKT».
KUHETHYECKON IIpakTnyeckas padoraNe7 «Pemenue 3ana4d Ha
Teopuu. MaeanbHblil | ypaBHEHUE COCTOSHUS UCAIBHOTO Ta3ay
ras JlabopaTopnasi padora Ne3 IIpoBepka ra3oBbIX 3aKOHOB. 3
2
2.2 CgoiicTBa JlabopaTopuas padora Ned Poct kpuctasios. 2
napos, xxuakocreii | Jlaboparopnas pabdora NeS l3mepenue BnakHOCTH 2
U TBEPABIX TEll BO31yXa
JlabopaTopnasi padora 6 «OnpeneneHue yaeapHoOMl
TEIJIOEMKOCTH BEIIECTBA» 2
2.3 OCHOBBI IMpakTuyeckas padora Ne 8 Pemennme 3amau mo Teme 2
TEPMOAVNHAMMKHI «OCHOBBI TEPMOJUHAMUKN»
Pa3nea 3 OCHOBBI DJIEKTPOANHAMHUKHN 24
3.1 Dnextpuyeckoe | IIpakTuyeckas padora Ne 9 Pemenue 3agau no reme 2
noiie «DIIEKTPOCTATUKAY.
3.2 3aK0HBI JlaGoparopuas padora Ne 7 «Onpenenenue yaeabHOro 2
IIOCTOSIHHOTO TOKa COIIPOTHBIIEHUS IPOBOIHUKAY.
JlaGoparopHas padora Ne 8 «3yuenne 3akona Oma miis 2
y4acTKa LEMn».
JlabGoparopunas padora Ne 9 «IIpoBepka 3akOHOB 2
[apaJUIeIbHOTO COEAMHEHUSI IPOBOTHUKOBY.
JlabGoparopunas padora Ne 10 «Onpenenenue 9J1C u 2
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BHYTPEHHETO COIPOTUBIICHUS] HICTOYHUKA JIEKTPUYECKOMN
SHEPIUN»

JlabopaTopHas padora Ne 11 UccnenoBanue 2
3aBUCUMOCTH MOIIHOCTH, TOTPeOIsieMOH 1aMIoi
HAKaJIMBaHUS OT HANIPSDKEHHS HA €€ 3aKHMax
IpakTuyeckasi padora NelO «Pemenue 3a1a4 Ha 3aKOHBI 2
Oma. CornpoTHBICHUE
IIpakTuyeckasi pa6ora Nell «Pemenue 3a1a4 Ha 3aKOHBI 2
COEMHEHUS MPOBOIHUKOB
IIpakTnyeckas padora Ne 12 Pemenue 3a1a4 Ha
(bopMyIbl pabOThl M MOIIHOCTH TOKA 2
3.3 Dnexrpuyeckuii | JlaboparopHasi padora Nel2 «Onpenenenue 2
TOK B IEKTPOXUMUYECKOT0 SKBUBAJICHTA MEJIN».
nonynpoBogHukax | Jlaboparopnas padora Nel3 «JI3yuenue cBOHCTB
HOJIYIIPOBOJTHUKOBY. 2
3.5 IIpakTuyeckas padora Nel3 Pemenue 3amaq mo teme 2
DnekTpoMarHuTHasi | «MarHuTHoe nosie. DJIeKTpOMarHuTHasE HHAYKIHS.
VH]Ty KIS
Pa3znea 4 Kosre0anusa u BOJIHBI 12
4.1 Mexannueckue | Jlaboparopnasa paGora Nel4 U3yyenue 3aBUCMMOCTHU 2
KoJIcOaHUs U nepuofa KoneOaHUl HUTSHOrO (WJIM TMPY>KUHHOTO)
BOJIHBI MasiTHUKA OT JUIMHBI HUTU (WJIK MaccChl Ipy3a).
IIpakTuyeckass padora Nel4 Pemenune 3agau  Ha 2
napamMeTpsl KOJIeOATeIbHOTO IBUKECHUS
4.2 IIpakTnueckas padora 15 «Pemenue 3aga4 Ha BUIBI 2
DNEeKTPOMarHuTHBIE | COMPOTHUBIICHHUI
konebanus u BoiHbl | [lpakTuyeckast padora Ne 16 Perienue 3aiau mo teme 2
«Ilepemennsrii Tok. Tpanchopmatop»
IIpakTnuyeckas padora Nel7 «OnekTpoMarHuTHbIE 2
KOJIeOaH!s I BOJIHBI».
JlabopaTopnasi padora Ne 15 «/3ydyenue ycrpoiicTBa 2
TpaHcpopmaTopa, FreHepaTopa.
Pazgen 5 Ontuka 10
5.1 Ilpupona JlabopaTopnasi padora Nel6 «Omnpenenenue 2
cBeTa. BonHoBbIE MOKa3aTes MPeIOMIICHHSI CTEKIIa.
CBOMCTBA CBETa JlaGopaTopuas padora Nel7 «/3y4yenue uHTeppepeHInn 2
U AUPPAKIII.
JlaGopaTopHas padora Nel8 N3mepenue ninuHbI 2
CBETOBOM BOJIHBI C TOMOUIbIO TU(PAKIIMOHHOMN PEIIETKH.
JlabopaTopnas padora Ne 19 «Habmronenne crieKTpoB
M3TY4YEHUS U TTOTIIOIICHUS. 2
IIpakTuuyeckas padora Ne 18 Pemenne 3agau mo reme
«BOJIHOBAsI ONTHKA 2
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Pa3nes 6 DiieMeHTHI KBAHTOBOM (PU3UKHU 3
IIpakTuyeckasi padora Ne 19 Pemenue 3aga4 no teme 2

6.1 Ksanrosas «3akonbl poTodddexrar

ONTHKA

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

Y aTOMHOTO s1JIpa «PagroakTHBHOCTB. 3alUCh SAEPHBIX PEAKLIU»

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, | KoutpoabHas (1. 3anauu c mocTpoeHuemM
IIP1, IIP2, IIP3, pabota
Paszgen 1
Mexanmnka IIP4, IIP9Y 2. Pacuernsnlie Eaz[atm
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 1IPs, IIP9, IIPIO,
puszuku M| oprg
TePMOANHAMUMKHI
Ne3 Pazien 3 JIP4, JIP13, MP3, | KoutpoabHas (1. TecroBele 3ananus
MP4, MP5, IIPI, pabora 2. PacueTHble 3ama4n
JIEKTPOAMHAMMKA .
Pasnen 4 IIP2, IIP4, IIPS, 3. Dusnueckuil JUKTAHT
Konebanus u | [IP6, 11P7, ITPS,
BOJIMLI IIP10, IIP11
Nod Paszgen 5 JIP4, MP3, IIP1, | KonrpoabHasi (1. 3amauu ¢ mocTpoeHUEM
IIP2, IIP4, IIP8 padora
Onrtuka 2. PacuerHble 3amauun
Ne5 Pa3nen 6 JIP4, MP9, IIP2, | KoutpoabHas |l.
9JIeMeHThI IIP4, ITP6, ITP11 pabora
KBAHTOBOM
(puszuku
Ne6 Homyck IMoprdoamno | 1. IlpakTuueckue paboThl
9K3aMeHy/ 2. JIabopaTopHble paboThI
3a4eTy 3.
4. KoHTposbHbIE pabOoThI
IMpomexyTo| Auddepenunponan Hrorosas 1. TecToBble 3a1anus
yHasi HBIN 3a4eT KOHTpoJbHasi | 2. TunoBble 3aJaHUs
arrecraums pabora
IIpomexyTo| DKx3aMeH Ok3amenanuo | 1 Teopernueckue
yHasi HHbIE BOIIPOCHI IO COIEPKAHUIO
aTrrecraums onJieTnl Kypca

2. TunoBsle 3agaHus
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JUCT PETUCTPAIIUU U3SMEHEHU U JONTOJHEHUAM

Ne | Pazmen paboueit Kpatkoe coneprxkanue n3MeHEHM/ TOTOTHEHUS Jara, Tloamuce
n/m MpOTPaMMBbI Ne mporokona |mpexacenarens
3acemanms I1IIK TIK
Pabouass mporpamma  yueOHOW — mucuHMIUIMHBL  «DuH3HKa»
aKTyalu3upoBaHa. B pabodyro mporpammy BHECCHBI CIEOYIOIIUE
W3MCHEHUSI:
1 3.2 B cBs13u ¢ oOHOBNIEHHEM TIAT(OPMBI AIIEKTPOHHOM Onbanorednoi | 11.09.2019 r.
YuebHo- cucteMbl ‘“3HaHuMyM” B TeKcT paszzaena 3.2 Paboueit mporpammsl | IIporokon Ne 1 —
METOJIMYECKOE U | BKIIIOYEHBI OOHOBJICHHBIE PEXXUMBI JI0CTyIa Ha MH()OPMaLMOHHbIE 78"
MH(OPMALMOHHOE | NCTOYHHKH.
obecrieueHne
peanuzanun
POrpaMMBbl
2 YCJIOBUA B cBsi3u ¢ 00HOBJIEHHEM MaTePUATBHO-TEXHIYECKOTO 00eCTIeYeHNs 16.09.2020 r.
PEAJIM3ALIMU | m. MaTepHanbHO-TEXHHIECKOE OOECIIEYeHHe YMTaTh B HOBOM | [IpoToxom Ne 1 L
VYEBHOU peNaKLuu: A
JUCHUIUIVHDBI | Kabunem EcmecmenHOHAYUHBIX OUCYUNTUH
VYuyeOHast ayauToOpHst U1 TPOBEACHHSA y4YEOHBIX 3aHATHH,

NPaKTHYECKUX W J1a0OPaTOPHBIX 3aHATHH, sl TPYMIIOBBIX U
WHIWBHUAYAJIbHBIX KOHCYJbTAUMW, JUIsi TEKYIIETO KOHTPOJS U
IIPOMEXKYTOUYHOM aTTECTaLlUU.

Pabouee Mecto mpenojaBateins: IMEPCOHANBHBI KOMIBIOTED,
paboune MecTa 00yJaroImuXcs, 10CKa yueOHas, yueOHast MeOeb

Jlabopamopus @uszuku

VYuyebHast ayauToOpHsl U1 TPOBEACHHSA y4YEOHBIX 3aHATHH,
NPaKTHIECKUX W JTa0OPAaTOPHBIX 3aHATHH, AN TPYNIOBBIX H
WHJVBHIYaJIbHbIX KOHCYJIbTAIMH, IJISI TEKYIIETO KOHTPOIS |
MPOMEXXYTOYHOH aTTecTalun

PaGouee MecTo mpemomaBaTens: MEPCOHAIBHBIM KOMIIBIOTED,
MPOEKTOp, paboune MecTa 00yJaroUIuXcs, ocKa yaeOHast, yueOHas
MeOeb;

KD®, nemoHcTpanuonnoe obopynosanue 1o teme "llepeMeHHBIH
TOK", JIEMOHCTPAIIIOHHOE obopynoBanue o TeMe
"OnekTpocTaTHKa',  MOAETM  KPHUCTAUIMUYECKOM  PELIeTKH,
JIEMOHCTPAIIMOHHOE 000pYAOBaHHUE MO TeMe "DIeKTpoMarHeTusm",
MoJelb "DieKTpoopHas MamHa";

AmmnepMeTpsl 1abopaTopHEIE. ;

Bbapomerp;

BoabsT™meTpsl.;

MynbTUMETPBL. ;

DIEeKTPOMETP;

TpyOku CTEKISHHEIE,

raruBsl 1aboparopusie nui-01;

Tabnuma MeHnerneesna;

T'urpometp ncuxomerpuueckuit BUT-1;

Habops! pe3ucTopoB I IpakTUKyMa;

Ha6ops! naboparopusie «MexaHuKay.;

Habops! 1abopaTopHbIe IO 3IEKTPOIIH3Y;

Ha6ops! naboparopusie «OnTnka»;

Monenu no gusuke;

Habop mo a5exTponn3y (1eMOHCTpaIMOHHBIN);

IIpubop a1t IEMOHCTpAMK 3aBUCUMOCTH COTIPOTUBIICHHUS MeTalia
OT TeMIIePaTypHl;

IIpubop mts nzyuenus nmpasuia JleHra;

IIpubop I W3MepeHHs [UIMHBI CBETOBOH BOJHBI C Habopowm
TU(GPAKIHOHHBIX PEIIETOK;

[Ipu3ma nmoBepoYHass MarHUTHAS
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VCJIOBUS
PEAJIN3ALIMU
VUEBHOM
JUCLMITIMHBI

B cBs3u ¢ 00HOBIIEHHEM MaTEePHAIbHO-TEXHHYECKOTO 00eCIIeUeH S
n. MarepHuajabHO-TEXHUYECKOE O00ecreyeHre 4YNTaTh B HOBOH
pelaKkuuu:

Kabunem Ecmecmeennonayunsbix OUCYunium

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

Calculate Linux Desktop cBoOomHO pacmpoctpansemoe 10
(https://www.calculate-linux.org/ru/), cpok neHcTBHs: GEcCpPOIHO
MS Office Nel135 ot 17.09.2007, cpok neiicTBus: 6eccpodHO

7 Zip cBobonHo pacupoctpansemoe (https://www.7-zip.org/), cpok
neicTBUsA: 6ecCpodHO

Jlabopamopust Quszuku

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

Calculate Linux Desktop cBoOomHO pacmpoctpansemoe [10
(https://www.calculate-linux.org/ru/), cpok aeicTBHS: OECCPOIHO
MS Office Ne135 ot 17.09.2007, cpok neiicTBus: 6eCCPOUHO

7 Zip cBoboano pacupoctpansemoe (https://www.7-zip.org/), cpok
JICUCTBHS: OECCPOUHO

16.09.2020 r.
TIpotoxomn Ne 1

3 YCJIOBUS
PEAJIN3ALIMU
VYYEBHOM
JIUCLATUIMHBI

B cBM3m Cc 3aKIOYeHHEM KOHTPAaKTOB CO  CTOPOHHUMH
SNEeKTPOHHBIMU OunbmoteunsiMu cuctemMamun OBC 3HAHUYM
(KonTtpakt Ne K-60-20 ot 13.08.2020 r. OO0 «3HAHUYM»,
01.09.2020 r. mo 31.08.2021 r.) m. UupopmanmorHOE OOECcTIcucHIE
00y4YeHHs YUTATh B HOBOW peNaKIUN:
OCHOBHBIE HCTOYHUKH:

1. KopoitHukosa, E. C. ®uzuka [nis1 CI1O] [DnekTpoHHBIH pecypc]
: yuebHoe mocobue. U.1 / E. C. KopeitHukoBa, JILA. Onep, JI. A.
Huxonopoa ; MI'TY. - Marauroropck : MI'TY, 2016. - 1
anektpoH. ont. jguck (CD-ROM). — Pexum gocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S120.p
df&show=dcatalogues/5/8843/S120.pdf&view=true. -
MaxpooOBeKT.
2. Kopeitaukosa, E. C. ®usnka [DnekTpoHHBIH pecypc] : yaeOHoe
nocobue [mst CITO]. Y.2 / E. C. KopeitHukosa, JI. A. Onep, JI. A.
Hukonoposa ; MI'TY. - Marauroropck : MITY, 2016. - 1
anektpoH. onrt. guck (CD-ROM). - Pexum gocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.p
df&show=dcatalogues/5/8824/S118.pdf&view=true. -
MaxkpooOBeKT.
3. ®usuka. Teopus U mpakTUKa [DIEKTPOHHBIN pecypc]: YuebHoe
nocobue / Ilox pen. npod. C.O. Kpamapora. - 2-¢ u3f., A0mI. U
nepepad. - Mocksa: U1l PUOP, HUI[ MH®PA-M, 2016. - 380 c. -
Pexnm Joctyna:
http://znanium.com/bookread2.php?book=522108 -. 3ar1. ¢
akpana. - ISBN 978-5-369-01522-

JomojHATEeTbHbIE HCTOYHHKH:
1. ®usuka [OnekTpoHHBIH pecypc]: yueOHuk / A.A. TIMHCKHH,
T".10. I'pakoBckuit; mon obmr. pexn. FO.U. Tuka, H.C. ITypsimeBoii. -
4-e¢ uzn., uctp. - MockBa: ®OPYM: MHOPA-M, 2017. - 560 c.
1. — (Cpengnee mnpodeccroHanbHOe oOpa3zoBaHue). Pexum
jpocryma:  https://new.znanium.com/read?id=90067 - 3amr ¢
skpana. — ISBN 978-5-91134-902-8
2. Nemumuenko, B. 1. ®usnka [DneKTpoHHBIH pecypc]: yd4eOHUK /
B. U. lemuguenko, Y. B. lemuaueHko. — 6-¢ u31., nepepald. u 0.
— MockBa: UHO®PA-M, 2018. — 581 c¢. — Pexum pgocryna:
https://new.znanium.com/read?id=300518 - 3ar. ¢ 3kpaHa.
3. @wuszuka. OCHOBBI 3JIEKTPOAMHAMUKH. ODJIEKTPOMArHUTHBIE
KOJICOAHUSI W BOJHBI [DJIEKTPOHHBIN pecypc|: yueOHOe mocobue /
Kysnenos C.U., - 4-e uzn., ucnp. u gom. - MockBa: By3oBckuii
yueonuk, HUL] UTHO®PA-M, 2015. - 231 c. - Pexxum pocryma:
https://new.znanium.com/read?id=215043 -. 3ari1. ¢ skpana. - ISBN
978-5-9558-0332-6
4. Kypc nekumii mo ¢usuke. DnexTpocTaThka. [I0CTOSHHBIN TOK.
OnextpoMarHeTn3M. KoseOaHus M BOJTHBI [DJIEKTPOHHBIN pecypc]:

16.09.2020 r.
IIporokon 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

yaebnoe nocodbue / Kysuenor C.1., Cemxuna JI.U., Porosun K.U. -
Tomck: uzn-Bo Tomckoro nonautex. yHuBepcureta, 2016. - 290 c. -
Pexxum moctyma: https://new.znanium.com/read?id=218874 - 3ar.
c okpana. - ISBN 978-5-4387-0562-8
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