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1 OBIIASI XAPAKTEPHCTHKA PABOYEW TIPOTPAMMBLI  YYEBHOI
JUCHUILINHBI

1.1 O6nacTe NnpuMeHeHHs NPOrPAMMBbI
Pabouast mporpamma yueOHOH aucuuruinHbl «®Pu3nka» sBISIETCS YacTbO 00pa3oBaTEIbHON

nporpammbl CIIO — mnporpaMMbl MOArOTOBKH CIELHATHCTOB CPEJHEr0 3BEHA MO CIEHAIbHOCTH
cpenHero mpodeccHOHANBHOrO O0pa30BaHUSI TEXHOJIOTMYECKOro mpoduist MpodeCCHOHATBHOTO
oOpazoBaHus

Pabouast mporpamma cocrasnieHa st O4HOH Gopmbl 0OydeHus.

1.2 MecT0 AMCUMILIHHBI B CTPYKType HNPOrpaMmMbl NMOATOTOBKH CHEUHAJTHCTOB CpPEeIHEro
3BeHa

VYuebnas aucuuiuimHa «®Pu3nka» OTHOCHUTCS K 0OOImMEeoO0pa3oBaTENIbHOMY LUKy MPOTrPaMMBI
MOJATOTOBKH CIIELUAJIICTOB CPENHEro 3BEHa W OTHOCHUTCS K mpenMerHoil obmactu @I'OC cpennero
obmero odpazoBanusi «EcTecTBeHHBIC HAYKI.

YpoBeHb OCBOeHHs y4eOHOU nuctumuinHbl B cootBeTcTBUN ¢ PI'OC cpennero odiero oOpazoBaHus

yriyOneHHbIH (PO UITBHBII).
Pabouass mnporpamma yueOHON mucuMILIMHBI DU3MKAa HWMEET MEXKIPEIMETHYIO  CBSI3b
o0meodpa3oBaTeNbHBIME YueOHBIME ANCLUIUIMHAMHE EctecTBO3HaHME, ACTpoHOMUS, MareMaTHka.
3HaHUS U YMEHHMs, MOJyUYeHHbIE OOYYaOLUMICA TPU OCBOSHHH 00IIeo0pa3oBaTenbHON yueOHOM
OUCUUTUTMHBI « PU3UKay, YriyOlstoTCs W PACIIMPSIIOTCS B MPOLIECCE M3YUYEHHs! YUeOHBIX TUCHUTUIMH
NporpaMMbl  TOATOTOBKH  CIHEIHMAJNCTOB  CPEAHErO0  3BEHA €CTeCTBEHHOHAYYHOTO U
obmenpodpecCHOHATBHOTO LIUKJIOB.

1.3 Ilnanupyemble pe3yabTaTbl 0CBOSHUS] AMCUUIJIMHBI:
OcBoenune coaepkaHusi y4eOHOW amcuurinHbl  «DPusnka»  obecrmeynBaeT  JOCTHKEHHE
00y4arOIUMUCS CIENYIOINX Pe3yabTATOB:

JINYHOCTHBIE Pe3YIbTATHI

c(hOPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayKu U OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO HA JMAJIOre KYJbTYp, a TaK:Ke Pa3IHUHBIX
(bopM OOILITECTBEHHOTO CO3HAHUS, OCO3HAHME CBOETO MECTA B MOJIUKYJILTYPHOM MUPE;
TOTOBHOCTb M CIOCOOHOCTH K OOpa3OBaHMIO, B TOM HYHCJIE CamMoOOpa3OBaHUIO, Ha
JIPY MPOTSKEHUU BCEH JKU3HM, CO3HATEJIbHOE OTHOIICHHE K HEeNpPEepbhIBHOMY OOpPA30BaHUIO KaK
YCJAOBHUIO YCIENTHOM MPpoheCcCHOHATBHON M 00IECTBEHHOM NesITEIbHOCTH,

OCO3HaHHBIN BbIOOp Oynayineir mpodeccH W BO3MOXKHOCTEH peanu3aluu COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB, OTHOIIEHUE K MPO(EeCCHOHABLHOW IESTENIbHOCTH KaK BO3MOXKHOCTHU
y4aCTHsl B PEIIEHWH JIMYHBIX, OOINECTBEHHBIX, TOCYAapPCTBEHHBIX, OOINEHAI[HOHAIBHBIX
po0dJem;

JIP13

MeTanpeamMeTHbIe Pe3VJIbTATHI

YMEHHE CaMOCTOATENBHO ONpPENEeNsATbh LEeJNd JEATEJIbHOCTM W COCTaBJISTH  IJIaHBI
JESTEJIbHOCTH, CAaMOCTOATENBHO OCYLIECTBJSATb, KOHTPOJUPOBATb M KOPPEKTUPOBATH
MP1 | gesaTenbHOCTh, HCIOJNB30BATH BCE BO3MOXHBIE PECYpPCHl Al NOCTHUXKEHUS IMOCTABJICHHBIX
Hesnell 1 peann3aluy IUIAHOB AEATENbHOCTH, BBIOMPATh YCIELIHbIE CTPATETHH B PA3IMUHBIX
CUTYyaLUsX,

BJIAJCHHE HABBIKAMU I[IO3HABATENBHOH, y4YeOHO-HCCIENOBATEIBCKOH M IPOEKTHOM
HEATEIbHOCTH, HaBBIKAMH paspemeHus npodieM; CrnocoOHOCTh W TOTOBHOCTh K

MP3 CAMOCTOATEJIbHOMY TOMCKY METOAOB PELIEHUs MNPAKTUYECKUX 3a1ad, MPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHMS,
TOTOBHOCTb U CIHOCOOHOCTP K CaMOCTOSITENIbHOW MH()OPMALMOHHO-TIO3HABATETbHON
Mp4 | ACATENBHOCTH, BIajIeHHE HABLIKAMHU MONY4EHUA HeoOxoaumoii nHpopMauu u3 ciaoBapei

pa3HBIX THIIOB, YMEHHE OpHEHTHPOBATHCS B PA3JIMYHBIX HCTOYHMKAX HH(pOpMaLUH,
KPUTHYECKH OLICHUBATh M WHTEPIPETHPOBATH MHGOPMAIMIO, TOIYYAEMYI0 U3 Pa3IHYHBIX
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HUCTOYHUKOB,

MP5

yMEHHUE WCIOIb30BaTh CPENCTBA WH(POPMAIMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJOTHIA
(manee - UKT) B pemeHnr KOTHUTHBHBIX, KOMMYHHKATUBHBIX ¥ OPraHU3allMOHHBIX 3a/1a4 C
coOmonenneM  TpeOOBaHWN  SPrOHOMUKH,  TEXHUKH  O€30MAaCHOCTH,  THTHEHBI,
pecypcocOepekeHus], MPABOBBIX U STHYECKUX HOPM, HOPM HH(POPMAITMOHHOM O€30MacHOCTH,

MP9

BJIAJICHIE HABBIKAMH TTO3HABATEJIBbHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUH U
MBICJIUTENBHBIX TMPOLECCOB, MX PE3YJbTaTOB W OCHOBAaHMI, TPAaHML] CBOErO0 3HAHUA U
HE3HAHUs, HOBBIX NTO3HABATEJbHBIX 33124 U CPEACTB UX JOCTHXKECHUSI.

IIpeameTHbIe pe3yabTATHI

I1P1

c(pOPMHPOBAHHOCTb MPENCTABJIEHUH O POJIM U MecTe (PU3WKH B COBPEMEHHOW HAy4YHOU
KapTHHE MHpa, TOHUMaHue (PU3NIECKON CYIIHOCTH HabrogaeMbix BO BeeeHHON sSBICHUI,
NOHMMaHue poiu PU3NKH B (popMUpOBaHMM KPyrozopa U (PyHKIHMOHAJIBHOH TI'PAMOTHOCTU
YEJIOBEKa AJIs peHIeHUs] IPAKTUYECKUX 3a4ad,

I1P2

BJIQJICHUE OCHOBOIOJIATAIOIINMH (PU3MUECKUMU TTOHSITHSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMU
U TEOPUSIMH, YBEPEHHOE MOJIb30BaHUE (PU3NIECKOM TEPMHUHOJIOTHEN U CHMBOJIUKOW;

I1P3

BJIAJICHNE OCHOBHBIMH METOAAMHM HAy4HOTO TIIO3HAHUS, HCIOJb3YEeMbIMU B (hU3HKE:
HaOJIIONIeHNe, ONHCAaHUE, HM3MEPEHHE, SKCIIEPHMEHT, YMeHHs o0pabaThiBaTh pe3yJbTaThl
U3MEpeHUH, OOHAPYKUBATh 3aBHCUMOCTb MEXIY (U3MYECKHMMH BEJIUYMHAMH, OOBSICHATDH
MIOJIYYEHHBIE PE3YJIbTAThI U €JaTh BHIBOABI,

I1P4

chOPMHPOBAHHOCTb YMEHUS peIaTh PU3HUeCcKue 3a1auy,;

c(OPMUPOBAHHOCTh YMEHHSI MPHUMEHSTh TOJYYEHHbIC 3HAHWS MJIsi OOBSICHEHUS YCJIOBUMN
MpOTeKaHusl (PU3HUECKUX SIBJICHUN B MPUPOAE U JJIsl MPUHATUS MPAKTHUECKUX PEIICHUH B
MMOBCETHEBHOMN KU3HY,

c(OpMHPOBAHHOCTb COOCTBEHHON IMO3ULMM 1O OTHOIIEHHIO K (pU3MUecKor HH(pOpMaLuu,
NIOJIy4aeMOH M3 Pa3HbIX HCTOYHUKOB,

c(hOPMUPOBAHHOCTb CHUCTEMBI 3HAHUI 00 OOIMUX (PUINIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUsIX, MPENCTaBJICHUN O nefictBum BO BceeneHHON (hU3NYECKMX 3aKOHOB, OTKPBITBIX B
3€MHBIX YCJIOBHUSIX;

c(pOPMHPOBAHHOCTb YMEHHUSI HCCIENOBATh M AHAIU3HPOBATH Pa3HOOOpasHble (PU3NYECKHE
SIBJIEHUS] U CBOMCTBA OOBEKTOB, OOBSICHATH MPUHLUIBI PabOThI U XapaKTEPUCTHKH MPUOOPOB
U YCTPOHCTB, OOBSICHATH CBSI3b OCHOBHBIX KOCMHYECKHX OOBEKTOB C TIeO0()H3MUECKUMHU
SIBJICHUSIMH,

BJIAJICHUE YMEHUSMU BbIABUraTb THUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJArarOLINX
¢u3nyeckux 3aKOHOMEPHOCTEH UM 3aKOHOB, TIPOBEPATb HUX HSKCIEPUMEHTAJIbHBIMU
cpeactsaMu, GOpMyIHPYsI LIeJIb HCCIETOBAHNS,

I1P10

BJIAJCHHE METOJAMH CaMOCTOSITEJIbHOIO IUIAHMPOBAHUS W TPOBENEHUs (PU3UIECKUX
SKCMEPUMEHTOB, OINUCAHWS W AaHajM3a TOJYyYEeHHOW W3MEPHUTENbHOW MH(pOpManny,
onpeaenaeHusl JOCTOBEPHOCTH NOJYYEHHOIO pe3yJbTaTa,

I1P11

c(OPMHPOBAHHOCTb YMEHUI MPOrHO3HUPOBATH, AHAIN3MPOBATH M OLIEHUBATH IMOCIEACTBHS
OBITOBOH W TNPOW3BOACTBEHHOW [ESTENPHOCTH YEJOBEKA, CBS3aHHOH C (PH3HUYECKUMHU
MPOLIECCAMH, ¢ MTO3UINHI SKOJOTHYEeCKOH 0€30MacHOCTH.




2 CTPYKTYPA U COJIEP)KAHUE YUYEBHOUM JTUCIUILTAHBI

2.1 TemaTH4yecKHuH IJIaAH

YuebHas Harpy3ka o0y4anuxcs

B TOM YHCJIC
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JIP4, JIP13 MP3,
BBenenue 2 2 P2
JIP4, MP 3, MP4,
Pazgen 1 Mexanuka 25 11 10 4 IIP1, IIP2, IIP3,
ITP4, TIP9
Tema 1.1 Kunemaruka 8 2 4 2 | MPS P
JIP4.MP3,1IP2,
Tema 1.2 3axoHbl Mexanuku HeroToHA 6 4 ) 1IP4.1IP9
JIP4, MP3 MP9,
Tema 1.3 3akoHBI COXpaHEHUsI B MEXaHUKE 11 5 4 5 IIP1-ITP4
JIP4, JIP9, MP3,
Paznen 2 MP4, MP9, IIP2,
OcHoBbI MoJIeKYJISIPHON (PU3HKH 1 24 9 6 9 IIP3, ITP4, I1P7,
TePMOJAHMHAMHMKH 1P, I1P9,
I1Pi0, IIP11
Tema 2.1 OCHOBBI MOJIE HO- JAP9.MP3, MP4,
o \,KyMp © 11 4 4 IIP2, IIP3, [1P4,
KWHETUYECKON Teopun. M aeambHbIl ra3 3 1IPS
o o JIP9, MP3, I[IP3
22 s ) )
CBoiicTBa MapoB, KUAKOCTEH W TBEPIBIX 2 11P7 11P8. 11P9
Ten 2 6 1IP10
JIP4, MP3, MP9,
Tema 2.3 OcHOBBI TEPMOAMHAMUKH 5 3 2 IIP2, IIP3, IIPA4.
IIP11
JIP13, MP3,
Paznen 3 40 16 10 14 MP4, MP5, ITP4,
DIeKTPOAUHAMHKA ITPs, ITP6, ITP7,
I1PS8, IIP11
JIP13, MP4,
Tema 3.1 DnexTpudeckoe mone 6 4 2 MPS5, ITP4, 11P6,
P77
JIP13, MP3,
Tema 3.2 3aKOHBI IIOCTOSIHHOI'O TOKA 20 4 6 10 MP4, IIP4, TIP3,
IIP8
o JIP13, MP3
T 33 , ,
emMa DNEKTPUUIECKUN TOK B PA3ITUYIHBIX 2 4 4 MP4. 114, TIPS,
cpenax P11
Tema 3.4 MarauTHOE IIOIE 2 2 JIP13, ITP4,
IIP11]
JIP13, MP1, I1P4,
Tema 3.5 DnekTpoMarauTHAs WHAY KITUS 4 2 2 P11, 11P6
Pasznen 4 19 7 3 4 JIP4, JIP13, MP3,
KoJie6anust 1 BOJIHBI MP4, ITP1, 11P2,




MP4, NMP10

Tema 4.1 MexaHn4eckue KosiebaHusa mn P13, MP3, TMP1,
BO/Hb 6 2 2 2 MP2, NP4
NP13, MP3,
Tema 4.2 neKTpoMarHuTHble KonebaHus u 13 5 6 5 MP4. MPL
BOJIHbI MP2, NP4, MP10
Pasgen 5 NP4, MP3, MP1,
OnTuka 14 4 2 8 MP2, NP4, MP8
Tewma 5.1 MNpupoga ceeta. BonHoBLIE 1 4 9 8 NP4, MP3, MP1,
CBOIiCTBa cBeTa Mp2, NP4, NP8
NP4, MP9, MP2,
Paspaen 6 8 MP4, NP6, MP11
ONeMeHTbl KBaHTOBOW (PU3NKMK 5 3
4 ) ) NP4, MP9, NP2,
Tema 6.1 KBaHTOBasA onTtuka MnP4, NP6, MP11
Tema 6.2 ®Pu3nKa aToma M aTOMHOI0 aapa 4 3 fP4, Mglgi Pe,
Paspen 7 ) ’ NP4, MP9, NP1,
3Bonounsa BeeneHHol P8, NP7, NP11
o NP4, MP9, NP1,
Tema 7.1 CTtpoeHne n passutne BceneHHON 2 2 nP8. NP7, MP11
Bcero 134 56 39 39
MpomexyTouHasa aTTecTayns, B TOM 4uchne 9 NP4, MP9, NP1,
KOHCY/bTaynm ne7
Bcero 143 56 39 39

2.2 CofepxxaHue y4yebHON ANCLUNANHbBI
BBEAEHWE
BX0HO KOHTPO/b. MHCTPYKTMBHbIM 0630p CcofdepXaHWsl YUYeOHOW AUCUMNANHBI U 3HAKOMCTBO
0byyaloLmxca ¢ OCHOBHbIMW YCNOBUAMU M TPebOBaHUAMM K OCBOEHWUIO Mporpammbl. dPusnka —
(hyHAameHTanbHasi HaykKa 0 npupoje.

EcTecTBEHHOHaAyu4HbIA METOL MO3HAaHWUSA, €ero BO3MOXHOCTWU W rpaHulbl MPUMEHUMOCTH.
OKCMepuUMeHT ¥ Teopus B MNpouecce MO3HaHUA npupoabl. MogennpoBaHue (MU3NYECKUX
ABMIEHUA W npoueccoB. Ponb 3KcnepMMeHTa M Teopum B rpouecce MO3HaHUA MPUPOAbI.
dun3nyeckaa BenmumHa. MorpewHoCTM N3MEPEHUIA (PU3MYECKNX BENNYUH. PU3NYECKUE 3AKOHbI.
MpaHnubl MPUMEHUMOCTU (DN3NYECKNX 3aKOHOB. MOHATME O (PU3NYECKON KapTuHe Mupa. 3HaveHue
n3nKn nNpu ocsoeHun npogeccuin CMO u cneumnanbHocTen CMO.

Buabl y4ebHON fesATeNbHOCTM

YMeHUA MOCTaHOBKW Uesnel [LeATeNlbHOCTU, M/1aHMpPOBaHUA COGCTBEHHOW [JeATe/lbHOCTU ANA
LOCTUXEHUA NOCTABJfIEHHbIX Lenel, npeiBUAeHUA BO3MOXHbIX Pe3ynbTaToB 3TUX [eNCTBUNA,
opraHu3aumm caMOKOHTPOSA U OLEHKM NONYYeHHbIX pe3y/ibTaToB.

Pa3BuTMe Croco6HOCTU ACHO M TOYHO M3naratb CBOM MbIC/IW, JIOTMYECKN 000CHOBbLIBATb CBOHO
TOUKY 3pEeHWsA, BOCMPUHMMATb W aHaiIM3npoBaTb MHEHUS cobGeceHUKOB, MNpu3HaBasd MNpaso
APYroro YyesioBeKa Ha MHOE MHeHMe.

MpounsBeaeHWe N3MepeHNs PU3NYECKUX BEIMUMH U OLLEHKA rpaHuLbl MOrPeLlHOCTEN N3MepPeHNA.
MpeacTaBneHne rpaHvubl MOrpeLHoOCTen W3MEpPeHUit NpU MOCTPOEHUWU rpaPuKoB. YMeHue
BbICKa3blBaTb rMnoTe3bl 4715 00bACHEHUA Hab/ofaeMbiX ABEHUI. Y MeHWe npegnaratb Mogenu
ABMEHNA. YKaszaHue rpaHul, MNPUMEHUMOCTU (U3NYECKUX 3aKOHOB. 13M10)KeHWe OCHOBHbIX
MOIOXKEHUI COBPEMEHHON Hay4YHOW KapTuHbl Mupa. MprBeLeHne NPUMEPOB BIUSHUSA OTKPbITU B
(hM3MKe Ha NPOrpecc B TEXHUKE M TEXHOMOrMM npomssofcTBa. Vicnonb3oBaHne VHTepHeTa Ans
noucka uHpopmMalmm

Pasgen 1 MEXAHUKA
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Tema 1.1 KnuHemaTunka
MexaHnuyeckoe aBwKeHue. lMepemelteHune. MyTb. CKopocTb. PaBHOMepHOe MPAMOSIMHENHOE
ABWKEHMe. YCKOopeHue. PaBHOMepeMeHHOe MpPAMOAUHeNnHoe ABMKeHue. CBOOOAHOE MafeHwme.
[OBuxeHne Tena, 6pPOLIEHHOrO No4 Yr/ioM K ropnsoHTy. PaBHOMepHOE ABUXEHUE MO OKPYXXHOCTU.
Buabl yuebHO! AessTENbHOCTH

MpesacTaBneHNe MeXaHWYeCKOro [ABVKEHWS Tena ypaBHEHUSMW 3aBUCUMOCTM KOOPAMHAT MU
NpoeKLUMen CKOPOCTN OT BpeMeHW. lMNpeacTaBneHne MexaHU4ecKOro ABUXEHUNA Tena rpapukamm
3aBUCMMOCTW KOOpPAMHAT W MpOeKLUMeld CKOpoCcTM OT BpemeHw. OnpepeneHne KoopauMHaT
NPONAEHHOro NyTW, CKOPOCTU W YCKOPEHUSA Tena Mo rpaukaMm 3aBUCMMOCTU KOOPAMHAT WU
MPOEeKLMA CKOpPOCTU OT BpemeHW. OnpegenieHMe KOOPAMHAT MPOWAEHHOr0 MYyTW, CKOPOCTU U
YCKOPEHMS Tena no ypaBHEHWSAM 3aBMCMMOCTU KOOPAUHAT U MPOEKUMIi CKOPOCTM OT BPEMEHM.
MpoBefeHWe CpPaBHUTENbLHOIO aHanuM3a pPaBHOMEPHOr0 M PaBHOMEPEMEHHOT0  [ABVKEHWA.
YKazaHue WUCNonb30oBaHWSA MNOCTYyNnaTe/IbHOr0 W BpawaTe/ibHOro ABWXEHWA B  TeXHUKE.
MpuobpeTeHne onbiTa paboTbl B rpynne C BbINOJHEHNEM Pa3NYHbIX COLMaNbHbIX POSei.
Pa3paboTka BO3MOXHOW CUCTeMbl [eACTBUA W KOHCTPYKUUW AN 3KCMepUMeHTaslbHOro
onpefeneHnNss KNHEMaTUYECKMX BEINYMH.

Tema 1.2 3aKOHbI MeXaHUKWN HblOTOHA

MepBbli 3aKOH HbloTOHa. Cuna. Macca. Umnynbc. BTopoii 3akoH HbioToHa. OCHOBHOMN
3aKOH KJlacCM4ecKol [AuHamMUKW. TpeTuid 3akKoH HbloTOHA. 3aKOH BCEMUPHOrO TATOTEHUS.
MpaBuTaumoHHoe none. Cwuna TsxkecTtu. Bec. Crnocobbl wn3mMepeHusas maccbl Ten. Cuibl B
MexaHuKe.

Buabl yuebHOl AesITENbHOCTH

MpuMeHeHMe 3aKOHa COXPaHEHUS MeXaHU4YecKOW 3JHeprum npu pacvetax pe3y/ibTaToB
B3aMMOLENCTBUIN TeN rpaBUTaLMOHHbIMU CUNAMKU U CUaMy YNPyrocTu.

Tema 1.3 3aKOHblI COXpaHeHNA B MexaHUKe

3aKOH coxpaHeHuss umnynbca. PeakTuBHOe  aABWMXeHue. Pabota cuibl. Pa6oTa
noTeHuManbHbIX cun. MowHOCTb. 3Heprua. KumHeTuuyeckas sHeprusa. loTeHUManbHaa 3Heprus.
3aKOH COXpaHeHUs MeXaHWYecKOn 3Hepruu. NpuMeHeHMe 3aKOHOB COXpPaHEeHUS.

Buabl yuebHOl AessTeNbHOCTH

MpryMeHeHMe 3aKOHa COXPaHEeHUS UMNynbca AN BbIYUC/IEHUA U3MEHEHUIA CKOPOCTeN Ten npu ux
B3aumofencTBmax. M3mepeHne paboTbl CUA U U3MEHEHME KWHETUYECKOW 3Hepruu Tena.
BbluncneHne paboTbl CUI M U3MEHEHUA KUHETUYECKOW 3HepPrum Tena. BblumcneHne NOTeHLMaNbHOM
3Heprun Ten B rpaBuTauMoHHoOM none. OnpegeneHne MNOTEHUMANbHOW  3HEPrUM  YNpyro
AeopMMPOBaAHHOIO Tefa MO W3BECTHOM fAedhopMaumy U KECTKOCTW Tena. YKasaHue rpaHul,
NPUMEHUMOCTM 3aKOHOB MeXaHWKW. YKaszaHue y4yebHbIX AUCUUMAWH, NPU U3YYeHUU KOTOPbIX
MCNO/b3YKTCHA 3aKOHbI COXPaHEHMS.
Pasgen 2 OCHOBbI MOMTEKY/TAPHOW ®UN3NKN M TEPMOAVNHAMWKN

Tema 2.1 OCHOBbI MONIEKY/IAPHO-KNHETUYECKOM Teopun. aeanbHbll ras

OCHOBHbI€ MOIOXKEHUSA MOJIEKYIAPHO-KUHETUYECKOM Teopun. Pasmepbl M Macca MOsieKyn n
atomoB. bBpoyHoBcKoe aBweHue. Auddysma. Cun™ U1 3HePrna  MexmoseKysspHOro
B3aMmogelicTBuA. CTpoeHMe ras3oobpasHblX, XWUAKUX U TBepAbiXx Ten. CKOPOCTU ABUXEHUS
MONEKY/T U NX U3MepeHne. NaeanbHblli ras. [laBneHve rasa. OCHOBHOE ypaBHeHMe MOJIEKYNSAPHO-
KWHETUYECKON Teopun ras3oB. Temnepatypa W u3mepeHue. [asoBble 3aKOHbl. AGCOMIOTHbIN
Hynb TemnepaTtypbl. TepmoguvHaMu4yecKas LIKana TemnepaTrypbl. YpaBHeHue COCTOAHUA
neanbHoro rasa. MonsdpHaa rasosas MOCTOAHHAasA.

Buabl yuebHOl AessTENbHOCTH

BbINo/IHEHNE 3KCMEPUMMEHTOB, CAyXawux ana 0060CHOBAHUS MOJIEKYNSAPHO-KUHETUYECKO
Teopun (MKT). PeweHne 3agady ¢ NPUMeEHEHVMEM OCHOBHOI0O YpaBHEHUS MOJIEKYNAPHO-



KWHEeTUYeCKoM Teopmn rasoB. OnpegesieHMe napameTpoB BelecTBa B ra3006pasHOM COCTOAHUM Ha
OCHOBaHWW YpaBHEHUA COCTOAHUA ufeanbHOro rasa. OnpefgeneHuve napameTpoB BeLlecTBa B
rasoobpasHoOM COCTOSAHUW N MPOUCXOAALLMX NpoLeccoB no rpadukam sasucumoctn p (T), V (T), p
(V). BKcnepumeHTanbHoe uccnegosaHue sasucumoctn p (T), V (T), p (V). MpeacTtaBrieHne B BUe
rpaMKoB M30XOPHOro, N306apHOro U N30TeEPMNUYECKOT0 MPOLLECCOB.

BbluncneHne cpefHen KWHETUYECKOM 3HEPrMn TensioBOro [ABVDKEHWSA MOJIEKY/T MO W3BECTHOW
TemnepaType BellecTBa.BbiCcKasbiBaHMe runoTe3 A1 00bACHEHUS HabAgaeMblX SABEHUNA.
YKaszaHue rpaHuL, NPUMEHUMOCTU MOAEeNN «naeanbHblA ra3» 1 3akoHoB MKT.

Tema 2.2 CBoicTBa NapoB, XUAKOCTEN 1 TBEPAbIX TenN

CaoiicTBa napoB. VicnapeHue n KoHaeHcaumsi. HacblIlWeHHbIA nap 1 ero cBocTBa. AGCOMOTHAA ”
OTHOCUTE/IbHasA BNAXHOCTb BO3Ayxa. Touka pocbl. KuneHue. 3aBMCMMOCTb TeMnepaTypbl KUMEHUs OT
faBneHus. MeperpeTblii Nap 1 ero UCnosib3oBaHne B TEXHUKE.

CBOICTBa XXMAKOCTEN. XapaKTepUCTUKa XUAKOro COCTOSAHMS BewlecTBa. MOBEPXHOCTHLIN CNOM
XUAKOCTU. SHEeprus rnoBepxXHOCTHOrO C/osA. $ABMEHMA Ha rpaHuue >XUAKOCTU C TBEPAbIM TesoM.
KanunnsipHble SBNeHUS.

CBoiicTBa TBepAbIX Tes. XapaKTepucTuka TBEpPAOro COCTOSIHUS BeLUeCTBa. YNpyrue cBoiCTBa
TBepAbIX Ten. 3akoH MNyka. MexaHn4yecKue CBOMCTBa TBEPAbIX TeN. TensioBoe paclumpeHne TBepAbIX Ten
N OXKNAKocTen. MnaBneHne N Kpuctanmsaums.

Buabl yuebHOl AesATENbHOCTH

M3mepeHne BraxHoOCTU BoO3gyxa. PacyeT KonmyecTBa TensoTbl, He06XoAuMmoro Ans
OCYLLLeCTB/IEHUA TMpoLecca nepexofja BewecTBa M3 OLHON0 arperatHoro COCTOSAHWUS B [Apyroe.
JKcnepuMeHTa/lbHOe UCC/ej0BaHMEe TensioBbIX CBOWCTB BelwlecTBa. [lpuBefeHWe NpPUMepoB
KanunnapHbIX ABNEHNIA B 6bITY, Npupoge, TexHnke. ccnegoBaHne MexaHU4eCcKMX CBOMCTB TBEPAbIX
Ten. NMpuMeHeHUe (U3NYECKUX MOHATUIA N 3aKOHOB B y4e6HOM MaTepuasie NpoeccMoHasbHOro
XapakTepa. Mcnonb3oBaHne MHTepHeTa Ans NOMCKa UHMopMauum 0 paspaboTkax M MPUMEHEeHUAX
COBPEMEHHNIX TBepA:X 1 aMOPH/ATX MaTepuasios.

Tema 2.3 OCHOBbI TEPMOAMHAMUKN

OCHOBHbIe MOHATUA W onpeAeneHusa. BHYTPEHHAS 3Heprusa cUCTeMbl. BHYTpeHHAA 3Heprus
naeanbHOro rasa. Pa6ota m Tennota Kak opmbl Mnepefayvyn sHeprun. TensoeMKOCTb. YaenbHas
TEeN/I0EMKOCTb. YpaBHeHMe TennoBoro 6anaHca. lMepBoe Havano TepMoAUHaMWKW. ApunabdaTHbIR
npouecc. MpuHuMn fericTBMA TennoBo MawwuHbl. KI[ TennoBoro asuratens. BTopoe Haudano
TepMoANHaMUKK. TepmoAMHaMWYeCcKasa LWKana TemnepaTtyp. Xono4W/bHble MallWHbL. Tennosble
asuratenn. OxpaHa nNpupoabl.

Buabl yuebHON fesATeNbHOCTH

VsmepeHune Ko/mMyecTBa TEMAOTbI B Mpoueccax Ternsonepegayvyn. Pacyet Konwnyectsa TensioThl,
Heo6X04MMOro 1A OCYLLLEeCTB/IEHUA 3aiaHHOr0 npouecca ¢ Tennonepefayeii. PacyeT N3MeHeHUs
BHYTPEeHHe 3Hepruu Tesn, paboTbl M NepefaHHOro KosuM4vecTBa TeM0Tbl C WUCMNONIb30BAHWEM
NnepBOro 3akKoHa TepMOANHAMUKMN.

PacueT paboThbl, COBEPLUEHHON ra3om, No rpaduky 3aBucumocti p (V).

BbluncneHve paboTbl rasa, CoBepLIeHHON MPU U3MEHEHUU COCTOSSHUA MO 3aMKHYTOMY LUKIY.
Bbluncnenne K4 npu coBeplueHUM rasom paboTbl B npoueccax W3MeHeHWA COCTOAHUA Mo
3aMKHYTOMY UMK/Y. OObACHEHMEe MPUHLUNOB [eNCTBMA TensaoB”:X MaliuH. [leMOoHcTpaumsa ponu
(hM3MKM B CO3LaHMN N COBEPLLEHCTBOBaHWUN TeN/I0BbIX [BUraTesen.

Pasgen 3 QNEKTPOANHAMUMKA
Tema 3.1 neKTpuyeckoe rnosne

OneKTpuyeckune 3apdanbl. 3aKoH coxpaHeHus 3apsfa. 3akoH Ky/soHa. 3neKTpuyeckoe
none. HanpshkeHHOCTb 3NeKTpu4yeckoro nons. [MpuHumn cynepno3vyum nonei. PaboTa cun
afneKTpocTatuyeckoro nons. loTeHuyman. Pa3HOCTb  MNOTeHUMAnNoB.  OKBUMOTEHUMANbHbIE
MOBePXHOCTU. CBA3b MeXAy Hanps>XeHHOCTbH M Pa3HOCTbHO MOTEHLMAaNoB 3/IEKTPUYECKOr0 Mos.
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[OVaneKTpuUkn B 3fieKTpuyeckom none. [lonApusauusa  AManeKTpukos.  [poBogHMKM B
anekTpuyeckom none. KoHaeHcaTopbl. CoeAMHeHWE KOHAEHCATOPOB B 0OaTapel. OHeprus
3apAXEHHOro KoHAeHcaTopa. QHeprusa 3/71eKTPUYecKoro nossg.

Buabl yuebHOl AesiTENbHOCTH

BbluncneHne cnn B3aMMOeliCTBMSI TOUEUHbIX 3/1IEKTPUYECKMX 3apsioB.

BbluncneHne HaNpPsHKEHHOCTU  3/1eKTPUYECKOro MoMs OAHOF0 UM HECKO/IbKMX TOYEYHbIX
3NeKTPUYECKMX 3apAA0B. BbluncneHne NoTeHUMana 3NeKTPMYecKoro noss ogHoro M HeCKobKUX
TOYEYUHbIX 3/IEKTPUYECKMX 3apagoB. 3MepeHne pasHOCTU NOTEHLMAMOB.

i3mepeHVe 3HEpPruM 3MeKTPUYECKOro Mossi 3apsXXeHHOro KoHaeHcatopa. BbluucneHune aHeprum
3MIEKTPUYECKOT0 MOMSA 3apsKEHHOro KOHAeHcaTopa. Pas3paboTKa niaHa M BO3MOXHOW CXeMbl
AencTBuiA 3KCNEepUMeHTaIbHOr o onpeaeneHuns 3N1eKTPOEMKOCTM KOoHJeHcaTopa n
AN3NEKTPUYECKOA  MPOHMLAEMOCTM  BellecTBa. [poBeAeHMe  CPaBHUTE/IbHOIO  aHanusa
rpaBUTaLMOHHOIO 1 3N1eKTPOCTATUYECKOT 0 Noseii.

Tema 3.2 3aKOHbI MOCTOAHHOIO TOKaA.

Ycnosusa, HeobxogMMble A1 BO3HUKHOBEHUA U NOALePXXaHUA 3NeKTPUUYeckoro Toka. Cuna
TOKa M NJAOTHOCTb ToKa. 3akoH Oma anda ydactka uenu 6e3 94C. 3aBUCUMOCTb 31EKTPUYECKOT0
CONPOTUB/IEHNA OT MaTepuana, [AIWUHbI W N0WajM TMOMNepeyvyHOro CceyvyeHUA MNPOBOAHUKA.
3aBMUCUMOCTb 3/1eKTPUYECKOro CONPOTUBNEHUSA NPOBOAHNKOB oT TemnepaTypbl.
DNeKTpoABMXKYLLAsA cuaa WUCTOMHUKA Toka. 3akoH Oma pgns nonHon uenu. CoeguHeHune
NpoBoAHNKOB. CoeiMHEHME WUCTOYHWKOB 3/1EKTPUYECKON 3Heprum B 6aTaper. 3akoH Axoynsa—
NeHua. PaboTa N MOLHOCTb 3/1IEKTPUYECKOro ToKa. TensaoBoe fAeicTBMe ToKa.

Buabl yuebHOl AesATeNbHOCTH

MN3mepeHne MOLLLHOCTU 3/1eKTpuYeckoro toka. 1amepeHne 3C v BHYTPEHHEro conpoTmeeHus
MCTOYHMKA TOKA.
BbINoMHEHNE pacyeToB CUbl TOKA W HaMpPsHKEHUA Ha ydacTKax 3NeKTPUYECKUX Lenen.
OO6bSICHEHME Ha NpUMepe 3JNIEKTPUYECKOl Lenu ¢ ABYMSI UCTOYHMKamM Toka (34C), B Kakom
c/yyae UCTOYHUK 3/1EKTPUYECKOW 3Heprun paboTtaeT B pexXmMme reHeparopa, a B KakoM — B
pexxume notpebutenda. OnpegeneHuve TemnepaTtypbl HUTWU  HaKaiMBaHuA.  13MepeHue
3/1eKTPUYECKOrO 3apsaja 3/1IeKTPOHa.

Tema 3.3 D1eKTPUYECKUNI TOK B pa3/IM4YHbIX cpegax

MpoBOAUMOCTb META//I0B, SAB/IEHNE TEPMO3/IEKTPOHHOW 3MUCCUN, CBEPXMPOBOANUMOCTb.

CobcTBeHHass NPoOBOAMMOCTb MNONYNPOBOAHUKOB. M01yNpPoBOAHUKOBbIE NPUGOPLI.

Buabl yuebHOl AessTeNbHOCTH
CHATMe BONbTaAMMEPHON XapaKTepucTukn auoga. [lpoBegeHMe CpPaBHUTENbHOrNO aHanmsa
NnoaynpoBOAHMKOBbIX M0A0B 1 TPUO/OB.
Wcnonb3oBaHne WHTepHeTa [Ans  nNoucka WHMOpMauum 0 nepcnekTMBax pasBUTUSA
NosynpPoBOAHNKOBOW TEXHUKMU.

Tema 3.4 MarHnTHoe nosne

BekTop WHAYKUUM MarHUTHOro nons. [OelcTBME MarHAUTHOrMO MONs Ha MNPAMOJSINHENHbIN
NPOBOAHUK C TOKOM. 3akoH Amnepa. B3ammopelicTBMe TOKOB. MarHuTHbIA MNOTOK. Pa6oTa no
nepemMeLLLeHN0 MNPOBOAHMKA C TOKOM B MarHMTHOM nose. [leicTBME MAarHMTHOro Nons Ha
ABvxyuwmincs  3apaa.  Cuna  JlopeHua. OnpegeneHne  yAaenbHOro 3apsfja. YcKopuTenu
3apSHKEHHbIX YacTul,

Buabl yuebHOl AessTeNbHOCTH

Mi3mepeHne WHAYKLUMWM MarHUTHOrO nons. B/:umcneHue cwni, AeiCTBYHOLLIMX HA NMPOBOAHUK C
TOKOM B MarHMTHOM Mone.
BbluncneHne cun, AeiCTBYOLLMX Ha 3NeKTPUYECKNIA 3apsf, ABVXYLLMIACS B MarHUTHOM Mofe.

Tema 3.5 DnekTpomMarHMTHasa MHAYKUUA
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OneKTpoMarHMTHasa MHAYKUNA. BuxpeBoe anekTpuyeckoe none. CamMOUMHAYKUWUA. DHeprus
MarHUTHOro noss.

Buabl y4ebHON fesATeNbHOCTH
WccnepoBaHue  ABNEHU  3NEKTPOMArHUTHOW  MHAYKUWUK, caMOMHAYKUuuK. O6bACHeHMue
npuHunna pencTteBma anekTpogsuratens. OO6bACHEHME nNpuHUUNA [eNCTBUA TreHepaTopa
3NEKTPUYECKOr0 TOKA W 3/1EKTPOUIMEPUTENbHBLIX NPU6opoB. O6bACHEHMe NpUHLMNA LeACTBUSA
Macc-cnekTporpadga, yCcKopuTenen 3apskKeHHbIX yactuy. O6BbACHEHWe ponv MarHUTHOro nons
3eMIn B XKU3HU PacTeHUN, XXUBOTHbIX, 4esloBeKa.
MpuBegeHWe NPUMePOB NPAKTUYECKOT0 MPUMEHEHUS N3YUYEHHbIX SIBJIEHWUI, 3aKOHOB, NPMOBopoB,
YyCTPOIACTB.
MpoBefeHMe CPaBHUTENbHOIO aHa/iM3a CBOMCTB 3/1IEKTPOCTAaTUYECKOr0, MarHUTHOIO N BUXPEBOIO
3/1EKTPUYECKMX NOSIEA.

Pasgen 4 KOJIEBAHWA 1 BOJTHbI

Tema 4.1 MexaHn4deckme KosiebaHUSA N BOJHbI

KonebaTtenbHoe [ABWXXeHMe. [apMoOHM4YecKue KonebaHusi. CB0O6GOAHbIE MexaHU4YecKue
KonebaHusa. JIMHeilHble MexaHu4yeckue KosebaTesbHble CUCTeMbl. [MpeBpalleHMe 3Hepruun npu
KoniebaTeNlbHOM ABWMXeHMN. CBOOOAHbIE 3aTyXalolWwme MexaHn4yecKme KosebaHus. BbIHYXAeHHbIe
MexaHu4veckue KosiebaHus.

Buabl yuebHOl AesATENbHOCTH

ViccnegoBaHne 3aBMCMMOCTW Mepuoga KosebaHuii MaTeMaTUUYecKoro MasTHUKa OT ero A/vHbl,
mMaccbl U aMnANTYAbl KONe6aHNiA.

ViccnepgoBaHme 3aBUCMMOCTY Mepuofa KonebaHuii rpysa Ha Npy>KMHe 0T ero Macchbl Y XKECTKOCTM
NPY>XWHbI. BbluncneHne nepuoga KonebaHWii MaTemMaTUYeCKOro MasiTHMKa Mo W3BECTHOMY
3HAYEHUIO ero A/IMHbIL. BbluncneHne nepuoga KonebaHuii rpysa Ha MPY>XWUHE MO WU3BECTHbIM
3HAYEHUSIM €ro Maccbl U XXEeCTKOCTU MPY>XMHbI.

BblpaboTka HaBbIKOB BOCMPUHUMATb, aHanM3MpoBaTh, MNepepabaTbiBaTb U MNPeLbABASATb
MHopMaLMl0 B COOTBETCTBMW C MOCTaBMIeHHbIMW  3agadyamu. [puBeeHMe MNPUMepPOB
aBTOKo/ie6aTe/IbHbIX MeXaHUYEeCKUX cUcTeM. NpoBefeHNe Knaccugpmnkaumm KonebaHui,

Tema 4.2 9neKTPOMarHUTHble KolebaHNA N BOJIHbI

CB060AHblE 3NEKTPOMarHMUTHbIe KonebaHus. [MpeBpalleHUe 3HEPrMn B KosebaTenbHOM
KOHTYpe. 3aTyxalowme  3NeKTPOMarHUTHble  KojiebaHus. leHepaTop  He3aTyxalLnx
3NEeKTPOMAarHUTHbIX KonebaHnii. BbIHYXAEeHHble 3NeKTpuyeckune KonebaHms. MepemMeHHbIN TOK.
leHepaTop nepeMeHHOro Toka. EMKOCTHOE M WHAOYKTUBHOE COMPOTUBJIEHUSA TMEPEMEHHOro
ToKa. 3akoH OmMa [ans 3/eKTPMYECKON Uenn rMepeMeHHOro Toka. Pa6oTta M MOWHOCTb
NnepemMeHHOro ToKa. [eHepaTopbl TOKa. TpaHchopmaTopbl. TOKM BbICOKOW 4acTOThbl.
Mony4yeHue, nepegava N pacnpegeneHne 3/1eKTPOIHEPTUN.

JNeKTpoMarHMTHOe nMofie KaK 0CoOblii BMA MaTepun. DNEeKTPOMarHUTHbIE BOJIHbI.
Bubpatop lepua. OTKpbITbIA KonebaTenbHbI KOHTYpP. W3o06peTeHue pagmo A. C. TMonosbiM.
MoHATMe 0 pagmnocBaAsn. MNpuUMeHeHWe 3/IEKTPOMarHUTHbIX BOJIH.

Buabl yuebHOl AessTeNbHOCTH

HabnwogeHne ocuunnorpaMM rapMOHMYECKUX KonebaHWii cunbl ToKa B Lenn. M3mepeHwue
3/IEKTPOEMKOCTM KOHAeHcaTopa. W3mMepeHMe WHAYKTUBHOCTL KaTylKu. WccrnepgoBaHue
SIBNEHNS1 3MIEKTPUYECKOr0 pe3oHaHca B nocnefoBaTeNlbHOM uenu. [MpoBefeHMe aHanoruu
mMexay (hM3nYeCKUMM Be/IMUYMHaMM, XapaKTepusyLmmm MeXaHUYeCcKyHo "
3/1EKTPOMArHUTHYH KonebaTesibHble CUCTEMbI.

PacueT 3HAUYEHWII CUMbI TOKA M HaMNPsKEHWS Ha 3MeMeHTax Lenu MepeMeHHOro ToKa.
VccnepgoBaHve npuHUMNA AelCTBUS TpaHcgopmaTtopa. MccnegoBaHue npuHUMna [AeicTBUS
reHepaTopa nepemMeHHOro Toka.
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OcyuiecTBneHne paguonepegayum n paguonpmema. ViccnefgosaHne CBOMCTB 3/IeKTPOMarHUTHbBIX
BOJIH C MOMOLLLbIO MOGUIBHOTO TenedoHa. PasBuTre LEHHOCTHOIO OTHOLLEHUA K U3yvaeMblM Ha
ypokax (u3MKu obObekTaM U OcBaMBaeMbiM  BuamM  fedATesibHOCTU.  O6bACHeHUe
NPUHLUNNNANBHOIO PasNnyms nNpupoabl ynpyrux v aNeKTPOMarHUTHbIX BOH. U3/10)KeHWe CyTuU
9KOJI0TMYEeCKUX Npo6aem, CBA3AHHbLIX C A/IEKTPOMarHUTHbIMWU KOo/1lebaHUSIMU 1 BOJTHAMWN.
OO6bACHEHME PONN 31EKTPOMArHUTHbIX BO/TH B COBPEMEHHbIX MCCNeaoBaHMAX BceneHHOM.

Pasgen 5 OMNTUKA

Tema 5.1 Mpupoga cBeta. BonHoBbIe CBONCTBA cBeTa

CKOpoCTb pacnpocTpaHeHns cBeTa. 3aKOHbl OTPaXeHUA W npenomseHna ceeta. [lonHoe
oTpaxeHue. JInH3bl. [Na3 Kak onTtu4yeckaa cuctema. OnTuyeckue npuobopsbl.

NHTepthepeHuns cBeTa. KOrepeHTHOCTb CBETOBbIX /y4yeil. WHTepdepeHUMss B TOHKUX
nneHkax. [lonocbl paBHOM TonwmHbl. Konbua HbloToHa. Mcnonb3oBaHwe WHTepdepeHUMn B
HaykKe W” TexHuke. [Aunpakumsa ceeta. [Audpakuma Ha LWenu B Napasie/ibHbIX Jlyyax.
OnppakunoHHas peweTka. TloHATMEe 0o ronorpadun. Tlonsgpusayma  NOMEpedYHbIX  BOJH.
Monapusauma ceeta. [BoWHOe nydenpenomneHue. [llonspouabl. [Aucnepcusa cBeTa. Bugbl
cnekTpoB. CrekTpbl UcnycKaHWA. CnekTpbl MNOrAoOWeHUA. Y NbTpauoseToBoe U MHGPaKpacHoe
n3nyyeHUs. PeHTreHoBCKMe Nyuun. VIX npupoga U CBONCTBA.

Buabl yuebHOl AesiTeENbHOCTH

MprMeHeHMe Ha NPaKTMKe 3aKOHOB OTPaXKeHMS 1 NPeioM/IeHUs1 cBeTa NPW peLLeHnr 3aaad.
OnpegeneHne CrnekTpasbHbIX FpPaHUL, YYBCTBMTE/IbHOCTU Ye/flOBEYECKOro rfasa.  YMeHue
CTPOUTb U306paXKeHUs NpeAMeTOB, AaBaemble J/MH3aMW. PacuyeT paccTosAHMA OT JIMH3bI [0
n306paXKeHNs npeameTa. PacyeT ONTUYECKONM CUMbl NMH3bI. VI3MepeHMe (hOKYCHOF0 paccTosHMS
NVH3bI. McnbiTaHWe MoAeneit MMKpPOCKoNa 1 Tesieckona.

HabnogeHne sBNeHUss MHTepdepeHUUN 3NeKTPOMarHUTHbIX BOMH. HabntogeHue aBMeHUSN
ANPaKLUUN 31EKTPOMArHUTHBIX BOJTH.

HabnogeHne SIBNeHUS MOMAAPU3aLUM 31eKTPOMArHUTHbIX BOMH. V3MepeHWe ANWHbI CBETOBOW
BO/IHbI MO pe3ynbTaTaM HabMOAeHUA SABNeHUA UMHTepdepeHUnn. HabnwogeHne SABNeHUA
andpakunm ceeta. HabngeHne siBNeHUs nonspusaumm u aucnepcum ceeta. Mouck pasnuunii un
CXOACTBA MeXay ANGPAKLUMOHHBIM W AUCMEPCMOHHBLIM crekTpamu. [lpuBeAeHWe MNPUMeEpPOB
nosiBNIEHNA B MPUPOAEe M WUCMOMb30BaHUA B TeXHWKe SABMEHWUA WHTepdepeHuUn, audpakuum,
nonsipusauumn 1 gucnepcun ceeta. lMepeyncrieHne MeTOLOB MO3HAHWS, KOTOPbIE UCMO/b30BaHbI
NP N3yYeHUN yKasaHHbIX ABEHWNIA.

Pasgen 6 9/IEMEHTbI KBAHTOBOW ®U3NKU

Tema 6.1 KBaHTOBasa onTtuka

KBaHTOBasA runote3a [naHka. @POTOHbl. BHeWwWHWA  POTOINEKTPUYECKUIA  3hPeKT.
BHyTpeHHMI hoToapeKT. Trnbl (hOTO3I/IEMEHTOB.
Tema 6.2 Punsmka atoma U aTOMHOro agpa

Pa3BuTMe B3rNAL0B Ha CTPOeHWe BewecTBa. 3aKOHOMEPHOCTM B aTOMHbIX CreKTpax
Bojopoja. AgepHasa mogens atoma. OnbiThl 3. Pesepdopga. Mogenb aTtoma Bogopoga rno H. bopy.
KBaHTOBbLIE reHepaTopbl.

EcTecTBeHHass pagnoakTUMBHOCTb. 3aKOH pagnoakTMBHOIo pacnaga. Cnocobbl HabnAeHUA U
perncTpauunmn 3aps>KeHHbIX yactuy. ekt BaBnnosa — YepeHkoBa. CTpoeHMe aTOMHOro sgpa.
[eeKT Maccbl, 3Heprusa CcBA3M U YCTOWYMBOCTb  aTOMHbIX sAgep. HALepHble peakuuw.
McKkyccTBeHHaa  pajgnoakKTMBHOCTbL. [lenieHne  Tsaxkenbix  Afep.  LenHaa agepHaa  peakuus.
Ynpasnsiemasi LenHas peakuusi. AaepHbii peakTop. [MonyyeHne pagnoakTUBH’NX M30TOMOB U KX
npuMeHeHne. Buonornyeckoe feiicTBme pagvoakKTUBHbBIX U3NYYeHU. BeMeHTapHble YacTulbl.
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3 YCNOBUA PEANTU3ALNN YUYEBEHOW ANCLUMANHBI
3.1 MaTepuanbHO-TeXHUYeCKoe obecneyeHune
Ons peanuszaymm nporpaMmbl YY4eO6HOW AUCLMNANHBLI NPeLyCMOTPEHbI Creaytouime creynasibHble
NOMELLEHNA U OCHALLEHWNeE:
Tnn n HanmeHoBaHMe

OcHalleHne cneymanbHOro NoMeLLeHns
cneyunanbHoOro NoMeLeHns

KabuHeT eCTeCTBEHHOHaY4YHbIX MynbTUMEANAHbIE  CPeACTBa  XpaHeHus,  nepejadum w

ANCUMNANH npeAcTaBNeHs NHhopmaumn. Y4ebHO-MeToaNYECKaS
AOKYMeHTauuMs, ANLaKTUYecKmne cpeacTea

naboparopua ®uU3nKn JlabopaTopHoe 060pygoBaHWMe; Mofenn Mo usnke; Habopbl

nabopaTopHble, B T.M. MO MeXaHWKe, 3/IeKTPOMarHeTu3my,
ONTUKEe;  M3MepuTe/lbHble  NpU6opbl AN BbIMNOHEHNUS
nabopaTopHbIX paboT: 3NEKTPOMETP, MY/IbTUMETPbI,
BO/IbTMETPbI, aMnepMeTpbl; KOMMIEKT AeMOHCTPAaLMOHHOIO0
obopygoBaHMA MO  3/leKTpocTaTuUKe,  yCcTaHOBKa  ANs
onpefeneHns  A/IMHbI  CBETOBOW  BOJIHbI C  MOMOLLbHO
ON(PaKUMOHHOW  pelleTKn, Habop  obopyaoBaHus Mo
3NEKTPONN3Y
MomeweHne  gna  xpaHeHms 1 Lkadbl,  cTennaxu  Ana xpaHeHus  nabopaTopHOro
NPOUNAKTMYECKOTO  06CNyXMBaHUA  060pyJ0BaHUS, UHCTPYMEHTOB M PACXOAHbIX MaTepuasioB.
yuyebHOro o6opyaoBaHus

3.2 Y4yebHO-MeTOANYECKOE U UH(POPMALLMOHHOE 06ecrneveHne peanmsaymm nporpamMmmbl
OCHOBHbIEe NCTOYHUKMN:

1 KopbITHMKOBa, E. C. ®usuka [gna CrO] [SneKTpoHHbIN pecypc] : yyebHoe nocobue. Y.1 / E.
C. KopbiTHukosa, J1.A. Opgep, /1. A. HukoHopoBa ; MITY. - MarHutoropck : MI'TY, 2016. - 1
3NEeKTPOH. onrT. ANCK (CD-ROM). - Pexxnum focTtyna:

https://magtu.informsvstema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843/5120.pd
f&view=true.

- Makpoo6beKT.

2. KopbITHMKOBa, E. C. ®usmnka [SneKTpoHHbIA pecypc] : yyebHoe nocobue [gna CroO]. 4.2 /
E. C. KopbiTHMKoBa, J1. A. Ogep, f/1. A. HukoHopoBa ; MI'TY. - MarHutoropck : MI'TY, 2016. - 1
3/IEKTPOH. onT. LUCK (CD-ROM). - Pexxum Jjocrtyna:

https://magtu.informsvstema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/S118.pd
f&view=true.
- MaKpoo6beKT.

3. dusmka. Teopus 1 nNpakTUKa [ANeKTPOHHbIN pecypc]: Y4yebHoe nocobue / Mog pes. npod. C.O.
KpamapoBa. - 2-e u3ga., gon. v nepepab. - Mockea: ML PUOP, HAL, MH®PPA-M, 2016. - 380 c. - Pexxum
fjoctyna: http://znanium.com/bookread2. php?book=522108

-. 3arn. ¢ akpaHa. - ISBN 978-5-369-01522-

JononHNTeNbHbIE UCTOYHUKMN:

1 Pusnka [ONeKTPoHHbIN pecypc]: ydyebHUK / A.A. TuHCKMIA, T.HO. MpakoBCKWiA; nog o6Ly. peg.
FO.W. Ovka, H.C. MypbiweBoi. - 4-e n3g., ucnp. - Mocksa: POPYM: MH®PpA-M, 2017. - 560 c. mn. —
(CpeanHee npoeccnoHanibHOe obpa3oBaHue). Pexxum goctyna: https://new.znanium.com/read?id=90067

- 3arn. c akpaHa. - 1ISBN 978-5-91134-902-8

2. [OemunaueHko, B. W. dusnka [DNeKTPOHHbIN pecypc]: y4vebHuk / B. W. [OemunaveHKo,
M. B. lemungyeHko. - 6-e u3g., nepepab. m gon. - MockBa: MH®PA-M, 2018. - 581 c. - Pexum
goctyna: https://new.znanium.com/read?id=300518

- 3arn. ¢ aKpaHa.

3. ®usmka. OCHOBbI 3M1eKTPOANHAMUKN. DNIEKTPOMArHUTHbIE KO/lebaHusa U BOJHbI [DNEeKTPOHHbIN
pecypc]: yuebHoe nocobue / KysHeuyoB C.W., - 4-e u3g., ucnp. n gon. - MockBa: By30BCKUIA yUYeOHUK,
HUNLL MH®PPA-M, 2015. - 231 c. - Pexxum goctyna: https://new.znanium. com/read?id=215043

-. 3arn. ¢ akpaHa. - ISBN 978-5-9558-0332-6
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4.

Kypc nekunii no gmsmke. dnekTpoctaTuka. MNMoCcTOSAHHbIN TOK. 3neKTpoMarHeTnuam. KonebaHus |

BOMHbI [DNEKTPOHHLIN pecypc]: y4vebHoe nocobue / KysHeuo C.W., CemkumHa J1.W., Porosmn K.W. -

ToMCK:

n3g-so ToMcKoOro nonuvtex. YyHuBepcuteTa, 2016. - 290 c. - Pexum pgoctyna:

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

3arn. ¢ 3KpaHa. - ISBN 978-5-4387-0562-8

Meprnofnyeckne n3gaHus

1
2.

Hayka v »un3Hb. - 1SSN 0028-1263
OnekTpunyectso. - ISSN 2411-1333

MporpamMmmHoe obecrieyeHne n VIHTepHeT-pecypebl:

HavumeHoBaHue MO Ne [loroBopa CpoOK [eACTBUA NINLEH3NN
MS Windows 7 (nognucka [-1227 oT 08.10.2018 11.10.2021
Imagine Premium) O-757-17 oT 27.06.2017 27.07.2018
[-593-16 oT 20.05.2016 20.05.2017
[-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 ot 17.09.2017 6eccpoYHO
Kaspersky Endpoint Security gna [-300-18 oT 21.03.2018 28.01.2020
6u3Heca-CTaHAapTHbIN [-1347-17 oT 20.12.2017 21.03.2018
[-1481-16 oT 25.11.2016 25.12.2017
[-2026-15 ot 11.12.2015 11.12.2016
7 Zip CcBOOOAHO pacrnpocTpaHaemoe 6eccpoYHO

MNHTepHeT-pecypcbl

1

defepanbHbIA LEHTP MHMOPMaLNOHHO-06pasoBaTe/ibHbIX pecypcoB - PLIVIOP [31eKTPOHHbIM
pecypc]. - Pexxum goctyna: www.fcior.edu.ru, cBo60A4HbIN. - 3arn. ¢ aKpaHa. 3. pyc.

EgvHasa konnekumst umdgpoBbiX 06pa3oBaTe/ibHbIX PecypcoB [OIEKTPOHHbIN pecypc]. - Pexum
pgoctyna: www.school-collection.edu.ru, cBo6ogHbIN. - 3arn. ¢ aKpaHa. H3. pyc.

VHTYUT - HauMOHa/IbHbIV OTKPbITbIA YHUBEPCUTET. [DNeKTPOHHBIV pecypc]. - Pexum goctyna:
www.intuit.ru/studies/courses, cBO60AHbINA. - 3ars. ¢ aKpaHa. H3. pyc.

MHCTUTYT HOHecko Mo MHMOPMaUUOHHBIM TEXHOMIOTUSAM B 06pa3oBaHMK. [DNeKTPOHHbIM
pecypc]. - Pexum poctyna: https://iite.unesco.org/ru/, cBo60f4HbIN. - 3arn. ¢ aKpaHa. H3. pyc.
depepanibHbIA 06pasoBaTesibHbI NnopTas «/HPOPMaLNOHHO-KOMMYHUKALMOHHbIE TEXHOMOT UK
B obpazoBaHUN». [3neKTpoHHbI pecypc]. - Pexxum focryna:
http://window.edu.ru/resource/832/7832, cB0O60AHbIN. - 3ar/. ¢ 3KpaHa. H3. pyc.

MopTan umndgpoBoro obpaszoBaHUA. [SNEKTPOHHbIN pecypc]. - Pexum poctyna: www.digital-
edu.ru, cBO60OAHBbIN. - 3arn. ¢ 3KpaHa. 3. pyc.

EfnHoe OKHO gocTyna K obpasoBaTe/ibHbIM pecypcam Poccuiickoli ®efepaunn [SNeKTPOHHbIA
pecypc]. - Pexxkum goctyna: http://window.edu.ru/, cBoboaHbIii. - 3ars. ¢ sKpaHa. $3. pyc.

CrO B poccuiickmx LKonax: KoMaHga ALT Linux pacckasblBaeT O BHeApeHUM CcBOOOLHOr0
nporpamMHOro obecnevyeHuss B LIKoNax Poccuun [AneKTpoHHbIA pecypc]. - Pexum goctyna:
http://freeschool.altlinux.ru/, cBo60o4HbIN. - 3arn. ¢ skpaHa. H3. pyc.
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4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHHA YYEFHOM JUCIHUATIINHBI
Kontpone u oLeHKa pe3yspTaTOB OCBOCHMs NUCLUILUIMHBI OCYLIECTBJISETCS IPENnofaBaTesieM B

IpoLecce TeKYLIEro KOHTPOJI U IIPOMEXKYTOUHOM aTTeCTallliu.

4.1 Tekymui KOHTPOJIb

No Kontponupyemsle pasaenst Kontponupyemsble Haumenosanue
- (Tembl) yueOHOM TUCUUIUIUHBI PE3YJIbTaThI OLIEHOYHOI'O CPEJCTBA
1 Bgenenne JIP4, JIP15MP3, IIP2
Tecm
2 JIP4, MP 3, MP4,
Pazgen 1 Mexanuka 11P1, 11P2, I1P3, ITP4, | Konmporetcs padoma
TIP9 Tecm
3 JIP4, MP4, IIP1, [IP4 | J{uxmanmor
Tema 1.1 Kunemaruka Ii/
[pciameckas paboma
(Mparamieckoe 3a0aniie)
4 Tema 1.2 3Bakonwsl Mexanuku | JIP4MP3IIP2, Tparxnmecras paboma
HreroToHa 1IP4,11P9 (npakmueckoe 3acarmie)
5 Tema 1.3 3akonbl coxpanenus B | JIP4, MP3,MP9, IIP1- | lpaxnmueckas paboma
MEXaHUKe 1IP4 (npaxmueckoe 3acarmie)
Jlabopamopnas padoma
6 Paznmen 2 JIP4, JIP9, MP3, MP4, | Tecm
MPY, I1P2, ITP3, Konmponwsras paboma
OcHoBBI MOJIEKYJISIPHOH pU3NKH ITP4, ITP7, ITPS, ITPY,
U TePMOIHHAMHKH IIP10, ITP11
7 Tema 2.1 OcHoBbl MONeKysipHO- | JIP9,MP3, MP4, IIP2, | Ipaxnmeckas paboma
KHHETHIECKOU TEOPHH. IIP3, IIP4, IIPS8 (nparmueckoe 3a0arie)
U neanbHbliiras Jlabopamopras paboma
Jlurkmcmmer
8 2.2 CpoiictBa mapos, kuakoctei u | JIP9, MP3, IIP3, IIP7, | Jlabopamopras paooma
TBEPABIX TEJ IIPS, IIP9, IIP10
9 Tema 23 Ocuossl | JIP4, MP3, MP9, IIP2, | Ipaxammeckas padome
TEPMOIUHAMUKH IIP3, IIP4. IIP11 (nparmueckoe 3a0arie)
10 JIP13, MP3, MP4, Konmponsras paboma
Pasnen 3 MPs, ITP4, ITP5, | Tecm
DIeKTPOAUHAMHKA I1P6, ITP7, IIPS,
IIP11
11 JIP13, MP4, MP5, Lparxmmecras paboma
Tema 3.1 DnexTpudeckoe momue 1IP4, 1IP6, 1IP7 (npamumecioe sacarie)
12 JIP13, MP3, MP4, Lparxmmecras paboma
Tema 3.2 3aKOHBI ITOCTOSHHOTO 1IP4, IIP5, IIP8 (nparmmeckoe 3acare)
TOKa Jlabopamoprasa paboma
Jlurkmammer
Tema 3.3 Dnexkrpudeckuil TOK B JIP13, MP3, MP4, Jlabopamopras pavoma
13 PA3IUYHBIX Cpeaax 1IP4, IIP5, IIP11
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14 DAKINY
Tema 3.4 MarautHoe moje JPI3, 11P4, IIP1T 7 ecias pacoma
(Mparamimeckoe 3a0anie)
15 Tema 3.5 DOmexTpoMarHuTHas JIP13, MP1, IIP4, Lparxmmecras paboma
WHIY KU IIP11, IIP6 (nparmureckoe 3a0aie)
16 JIP4, JIP13, MP3, Tecm
Paznen 4 MP4, I1P1, TTP2, Konmponsras paboma
Koaebanus u Bo1HbI I1P4, ITP10
17 Tema 41 MexAHITIECKIe JIP13, MP3, IIP1, Lparxnmecras paboma
5 IIP2, IIP4 (Mparamimeckoe 3a0aniie)
KoneOaHusT U BOJTHBI JlaGopamopnas paboma
18 Tema 4.2 DOnexrpoMarHuTHBIE JP13, MP3, MP4 7 ecias pacoma
5 IIP1, ITP2, IIP4, ITP10 | (npaxmueckoe sa0arie)
KOJeO0aHUsT U BOJTHBI Jlabopamapnas pacoma
OnTuka , OHMPOTBHASL PAOOMCL
20 Tema 5.1 Tipupona cBera. JIP4, MP3, IIP1, Lparxnmecras paboma
B . IIP2, IIP4, IIP8 (Mparamimeckoe 3a0anie)
OJIHOBBIE CBOMCTBA CBETA Jlabopamapnas pacoma
21 Paszen 6 JIP4, MP9, IIP2, I1P4, ]zecm
DJleMeHThI KBAHTOBO (PM3UKH 11Pe, 11P11 ormpoTeriaapavoma
22 JIP4, MPY, IIP2, IIP4, | Ipaxnmmeckasi paboma
Tema 6.1 KBarToBas ontnuka 1IPe, IIP11 (Mparkmurieckoe sacane)
23 Tema 6.2 Dusika  aroma i JIP4, MP9, IIP6, Lparxmmecras paboma
ATOMHOTO siIpa 1ri ( ecroe )
24 Paszen 7 JIP4, MP9, IIP1, IIPS, | Tecm
Ipoawonusa BeeenHoi I1P7, ITP11
25 Tema 7.1 Crpoenme wu pazsutu{ JIP4, MPY, I[IP1, IIPS,
Bcenennoit IIP7, IIP11

4.2 IIpomMeRyTOYHASI ATTECTALUSA

IIpomexxyTouHast arTecTalusi OOYYAIOLIMXCS OCYLIECTBISIETCS MO  3aBEPIICHUU  HM3YYECHUS

AUCHUIIIMHBI U TTIO3BOJIACT ONPEACTIUTD KaUE€CTBO U YPOBEHD €€ OCBOCHH.

®opma NpOMEKYTOUHON aTTECTALMU MO AUCUUIUIMHE « PU3nKay

CEMECTPE U KOMILICKCHBIN 3K3aM€EH BO 2 CEMeCTpe.

muddeperunpoBanHbIi 3a4eT B 1

Ne Bonpocut ouppepenyuposannozo 3auema/ oudakmuuecxkue Tema
COUHUUBL
1 | Buabpl BUKEHUS Tea.
2 | Yckopenue. llepemernenue.
3 | Buabl MEXaHUYECKHUX CHUJL Paznen 1 Mexanuka
4 | 3akonsl HptoTOHA.
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5 |[Umnynbe Tena. Mnynsc cuiibl. 3aKOH COXpPaHEHMsl UMITYJIbCa.
6 |Mexannueckass pabora. MOLIHOCTb. DHEPIrUsS W €€ BUIBL 3aKOH
COXPAHEHHsI YHEPTHH.
7 |OcuoBubie nonoxerns MKT. Auddysus. bBpoyHoBckoe nBuxkeHne.
Paznen 2
OCHOBBI MOJIEKY JIAPHOM
8 |OcnosHoe ypaBHenne MKT. [laBnenue rasa. (hH3HKH ¥ TEPMOAMHAMIKH
9 |YpaBHeHue cocTOsIHUA HAealbHOrO rasa. Mzonpoueccs! B razax.
10 |I[Iepoe HayanoO TEPMOAMHAMUKH, €rO MPUMEHEHHE K U30MPOLIECCaM.
11 |TBepable Tena, UX CBOWCTBA.
Ne Konmponwvnsie sonpocst 3k3amena/oudaxmuyeckue eOUHUbl Tema
1 |OcHoBuble nionokenuss MKT, ux onbitHOe obocHoBanue. Auddysms. Paznen 2
bpoynosckoe asuxenue. OcHoBHoe ypasHeHne MKT. OCHOBBI MOJIEKY JIAPHOM
(bU3MKH U TEPMOAUHAMUKHI
2 |DnexTpudeckas eMKoCcTb. KOHIEHCATOPBI U UX BUABL. Pasnen 3
DJNEeKTpOANHAMUKA

3 |Onpemenutb  CKOPOCTb  OTHAYM  BUHTOBKH, €CJIH  CKOPOCTb
BbUTeTaroIel myimm 760 m/c, a macca BuHTOBKM B 500 pa3 Oosblie

MAacchbl My JIn Pasnen 1 Mexanuka

Kpurepuu ouenxu oudpepenyuposannozo 3auema u Kk3amena

—  «OrnnuHO» - TEOpeTHHeCKOoe COAEpKaHHe Kypca OCBOEHO IONHOCTBIO, 0e3 mpoberos,
yMeHHst ¢hOPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE IPOrPaMMOil yueOHbIE 3aJaHUS BBITOJHEHBI, Ka4eCTBO
UX BBITIOJIHEHUS OLIEHEHO BBICOKO.

—  «Xopowmoy - TeopeTHHecKoe COIep:KaHHe Kypca OCBOEHO IMOJHOCTBHIO, 0e3 mpoberos,
HEKOTOpble YMEHHUsl CPOPMHPOBAHBI HEIOCTATOYHO, BCE NPEAyCMOTPEHHBIC MNPOrpaMMoOi yueOHbIe
3a/laHMsI BBITTOJHEHBI, HEKOTOPBIE BUJIbI 3aJaHUH BBIIIOJIHEHBI C OIIUOKAMH.

—  «YIOBJETBOPHUTENBHO» - TEOPETUYECKOE COAepKaHHWEe Kypca OCBOSHO YaCTHYHO, HO
npobenbl HE HOCAT CYLIECTBEHHOrO XapakTepa, HEOOXOOMMBbIE YMEHHs pPabOTBI C OCBOEHHBIM
MaTepHaioM B OCHOBHOM C(OPMHPOBaHBI, OOJBIIMHCTBO MPENyCMOTPEHHBIX MPOrpaMMoOil OOyueHHs
y4eOHBIX 3aJJaHUH BBIMOJIHEHO, HEKOTOPBIE U3 BBITIOJIHEHHBIX 3aJaHUH COEPKAT OMIHOKH.

—  «HeynosnerBopuTenpHO» - TEOPETUUECKOE COAEPKAHNE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHHs He c(hOPMUPOBAHBI, BEINOIHEHHBIEC YueOHbIE 3aJaHUs COAEPIKAT IPyOble OIHOKH.
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MpunoxeHune 1

AKTVBHBIE N MHTEPAKTUBHBIE METOAbl OBYYEHWNA

1 AKTMBHble W WHTEPAKTUBHbIE MeTOoAbl
NPaKTUYECKNX 3aHATUI:

Pasgen/tema MNMpnmMeHAeMble aKTUBHbIE

N NHTEPaKTMBHbIE METO/bI

MCMOMb3YIOTCS MPU  MPOBEAEHWMM TEOPeTUYECKUX U

KpaTKas xapakTepucTuka

Pa3gen 1 MexaHuKa c 3/ieMeHTaMu TEOPUM OTHOCUTESILHOCTU

Tema 1.3 3aKOHbI
COoXpaHeHus B
MexXaHuKe

["pynnosble ANCKyccUn
«3aKO0HbI COXpaHeHus B
MexaHuKe»

CTygeHTbl paboTatoT B B MUKPOrpynnax:
pelarT MNpaKTUYecKMe 3afayn, OTBevatoT
Ha MNpo6ieMHble BOMPOCbI U MPUXOAAT K
o6LemMy BbIBOAYy O 3Ha4YeHWM 3aKOHOB
COXpPaHEeHNs B NPUPOSE.

Pasgen 2 MonekynapHaa gusnka. TepMmognHaMmuka

Tema 2.1 OcHoBbl [enosas urpa
MOJIEKYIAPHO- «ABCONIOTHAA
KWHETNYECKOM Temneparypa.
Teopun. WpgeanbHbI  AGCOMOTHBIA HY/Nb»
ras

Pasgen 3 OCHOBbI 31EKTPOANHAMUNKN

Tema 3.3 AHanns KOHKPETHOM

DNeKTPUYECKN TOK  CUTyauumu

B MONYNPOBOAHUKAX  «[MpOBOAMMOCTb pPasHbIX
cpea»

Pasgnen 4 KonebaHnsi U BOSHbI

Tema 4.2
ONeKTpoOMarH1UTHbIe
KOs1e6aHNsA 1 BOMHbI

["pynnosble ANCKyccUn
«[MapameTpbl n
ypaBHeHune
3N1EKTPOMAarHUTHbIX
KonebaHu»

Pasgen 5 OnTuka

Tema 5.1 T[pupoga AHann3 KOHKPETHO(A
CBeTa. BonHoBble cuTyauum «BonHoBble
CBOliCcTBa cBeTa CBOMCTBa CBeTa»
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MpenogaBaTeslb B Hayasle M MO xoay
N3NOXEHUs1 y4ebHOro maTepuana cosgaeT
npo6reMHble  CUTyauun U BOBJEKaeT
CTYAEHTOB, 00beAMHEHHbIX MO KOMaHAam
B UX aHanm3. OG6CYXAaloT CyLecTBOBaHMe
npeaesibHO HU3KMX M BbICOKUX TeMMNepaTyp

Cojgep>xaHue nojaeTca  yepes
BOMPOCOB 0O MPOBOAVMMOCTM Cpef, O
HOCMTENAX TOKa, MPUMEHEHUN TOKa B
cpefax, Ha KOTopble CTYAEHTbl [O/MKHbI
oTBeYaTb HernocpeACTBEHHO B XOfe JIeKUUN.
OpraHuzaumsa guckyccum

cepuio

Pa6oTan B KOMaHze, CTYLEHTbI
NPUMEHAIOT 3HAHUA  MaTemMaTukui  Mpu
NOCTPOEHUN rpaukos
TPUTOHOMETPUYECKMX (hyHKUMI K
onucaHuio 3N1eKTPOMarHUTHbIX
KosebaHwi.

JemMoHCcTpauna 3aKOHOB MpPesioMNIeHNsa n
OTPaXeHMUsI CBeTa, BOJIHOBbIX CBOWCTB
cBeTa C MOMOLWbI  AndpaKLNOHHOM
peLeTkn M cnektporpada. OpraHuzaums
ONCKYyCCUU- cUTyaumnsa-ynpaxHeHue, B
KOTOpPO  obOy4daemMble YNPaXHAKTCA B
PELUEHNN HEeTPYAHbIX 3afay, WCNo/b3ys
MeTog aHasiorum (yuebHble cutyaumm).



MEPEYEHb MPAKTUUYECKUX/NTABEOPATOPHAEX 3AHATUN

Copfep>xaHune
0by4yeHus

Pasgen 1 MexaHunka

1.1 KuHemaTukKa

1.2 3aKOHbI
MeXaHUKN HbTOHA

1.3 3aKOHbI
COXpaHeHus1 B
MeXaHuKe

TeMbl NpakKTUUYeCcKMxX/nabopaTopHbIX 3aHATUNIA

MpakTuyeckas pabota Ne 1 PewleHue 3agay no
KNHEMATUKeE.

MpakTuyeckas paboTa Ne 2 PelueHue 3agay Ha
napamMeTpbl BpaLLaTeIbHOro ABUXEeHNSA

Nab6opaTopHana paboTa 1 «OnpegeneHne NA0THOCTH
BeLLecTBa»

MpakTnyeckasa paboTta Ne 3 PelleHune 3agay Ha 3aKOHbI
HbloToHa.

MpakTuyeckas paboTta Ne 4 PelleHue 3a4ay Ha 3aKOH
COXpaHeHusa nmnybca

MpakTnyeckas paboTta Ne5 PelleHune 3aga4 Ha 3aK0HbI
COXpaHeHUs 3Hepruu.

JlabopaTopHasa paboTa 2 «M3y4yeHne 3aKoHa COXpaHeHMs
MeXaHUYeCKOM aHeprum»

Pasgen 2 MOJIEKYNAPHAA ®N3NKA. TEPMOAVNHAMUKA

2.1.OCcHOBbI
MONEKYNSIPHO-
KMHETNYECKON
Teopun. aeanbHblii
ras

2.2 CBolicTBa
napoB, XXNAKOCTel
N TBEPAbIX Ten

2.3 OcCHOBbI
TepMOAMHaMUKN

MpakTuyeckasa paboTta Ne 6 PewleHue 3agay no Teme
«OcHoBbl MKT».

MpakTunyeckas pabortaNe7 «PelueHue 3agay Ha
ypaBHEHWEe COCTOSHUSA NAeasIbHOro rasa»
JlabopaTopHasa pa6oTa Ne3 NpoBepKa rasoBbIX 3aKOHOB.

NabopatopHasa pab6oTa Ned PocT KpUCTas/ioB.
JlabopaTopHasa paboTa Ne5 WM3amepeHne BNaXKHOCTU
BO3ayxa

NabopatopHasa paboTa 6 «OnpegeneHne yaenbHom
TEN/I0eMKOCTU BeLLeCTBa»

MpakTunyeckasa pabota Ne 8 PewleHune 3agad no Teme
«OCHOBbI TEPMOAVUHAMUKN

Pasgen 3 OCHOBbI 3JTEKTPOANHAMUWKN

3.1 JnekTpunyeckoe
nosne

3.2 3aK0oHbI
MOCTOSHHOI 0 TOKa

MpakTuyeckas paboTta Ne 9 PelleHue 3agay no teme
«QNIeKTpOCTaTUKEY.

NabopatopHasa paboTa Ne 7 «OnpegeneHne yaenbHoOro
COMPOTUBNEHNSA NPOBOAHNKAY.

NabopatopHasa paboTta Ne 8 «l/3yyeHune 3akoHa Oma ans
y4yacTka Lenm».

JlabopaTopHasa pa6oTta Ne 9 ~(MpoBepka 3aKOHOB
napaineNibHoro CoOeaNHEHNS NPOBOAHUKOBY.
JlabopaTtopHasa pa6oTta Ne 10 «OnpeaeneHne 34C n
BHYTPEHHEr0 COMPOTUB/IEHNSA UCTOUYHMKA 3N1EKTPUYECKONA
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MpunoxeHne 2

KonnyecTtsBo
yacoB

14

2

15



3.3 AneKTpuUecKuit
TOK B
NnoaynpoBOAHMKAX

35
OneKTpoMarHMTHas
WHOYKUMSA

Pasnen 4 KonebaHus

4,1 MexaHunyeckue
KonebaHua u
BOJIHbI

4.2
ONeKTPOMarHUTHbIE
KonebaHns 1 BOMHbI

Pasgen 5 OnTuka

5.1 Mpupoaa
cBeTa. BonHoBbIe
BOMCTBA cBeTa

aHeprum»
JlabopaTtopHasa pa6oTta Ne 11 VccnegoBaHue
3aBUCMMOCTM MOLLHOCTW, NoTpebasiemoli namnoni
HaKa/IMBaHUsA OT HanNpPsHXKeHUS Ha ee 3aXumMax
MpakTnyeckasn pa6ota NelO «PellieHMe 3aaa4 Ha 3aKOHbI
Owma. ConpoTusrieHue»

MpakTnyeckasa pabota Nell «PelleHune 3aga4 Ha 3aKOHbI
COefJMHEHNSA MPOBOAHMNKOB

MpakTnyeckasn pa6ota Ne 12 PelleHune 3agay Ha
(hopmynbl paboTbl N MOLLLHOCTY TOKa

JlabopaTopHasa paboTa Nel2 «OnpegeneHue
3M1EKTPOXMMUNYECKOTO 3KBUBAJIEHTA Mean».
JlabopaTtopHasa pa6boTta Nel3 ~(M3yyeHme CBONCTB
NoNynNpPOBOAHNKOBY.

MpakTnyeckad pa6ota Nel3 PelleHue 3aga4y no Teme
«MarHuTHoe rosne. DNeKTPOMarHUTHasA UHAYKLMA».

M BOJIHbI

NabopaTtopHaa pa6ota Neld  W3ydeHMe 3aBUCMMOCTHU
nepuoga KonebaHWin HUTAHOrO (UK MPY>KUHHOIO)
MasTHMKa OT A/IMHbI HATKU (M Macchbl rpy3a).
MpakTnyeckas pa6ota Neld PeweHne 3agay4 Ha
napameTpbl KosiebaTe/lbHOro ABVKeHUA

MpakTnyeckasa pa6ota 15 ~(PeLueHre 3aga4 Ha BUAblI
COMNPOTUBNEHNA»

MpakTuyeckas paborta Ne 16 PelueHne 3agay no teme
«lNepeMeHHbI TOK. TpaHcthopmaTop»

MpakTnyeckaa pabota Nel7 «3neKTpoMarHUTHbIE
KO/1e6aHUs 1 BOSHbI».

Na6opatopHasa paboTta Ne 15 ~(M3y4eHwre ycTpolicTBa
TpaHcdopmartopa, reHeparopa.

NabopatopHasa pabota Nel6 «OnpegeneHne
nokasarens rnpesioMieHNs CTeKax».
NabopatopHasa pab6oTa Nel7 ~(M3ydeHne NHTeptepeHLUM

N AMpaKLnm»,

JlabopaTopHasa paboTa Nel8 3mepeHue 4/INHBbI
CBETOBOW BOJIHbI C MOMOLLbI0 ANGDPaKLNOHHON peLIeTKM.
JlabopaTopHasa pabota Ne 19 ~(HabnwogeHve CneKTpoB
N3/Ty4EHUST N NOTNOLLEHNS».

MpakTnyeckasn pa6ota Ne 18 PelleHune 3agay no teme
«BOJTHOBasA ONTUKa»

Pa3gen 6 3nemMeHTbl KBAHTOBOW (PU3NKK

6.1 KBaHTOBas

MpakTuyeckasa pabota Ne 19 PelueHne 3agay no Teme
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onTukKa
6.2 dusmka atoma
M aTOMHOro agpa

nTOIro

«3aKOoHbI (DOTO3(h(PeKTa»
MpakTuyeckasa paborta Ne20 PelueHue 3agay no teme
«PaIn0aKTUBHOCTb. 3anucb A4epHbIX peakLnin»
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OBPA3OBATEJILHBII MAPIIPYT

IIpunoxenue 3

Konrponupyemsble
KontponvHas| pasnensl (T%Mbl) Kontponupyemsie Ouenoumbie cpeacTsa
TOYKA y4eOHO pe3yIbTaThI
JUCIUTIIUHBI
Nel JIP4, MP 3, MP4, | KourpoabHas |l. 3amauu c mOCTpOCHUEM
I1P1, IHIP2, IIP3, pabora yepTeKa
Pasznen 1
MexaHnka I1P4, I1P9 2. PacuerHble fanam/l
3. POu3nuvecKnil MUKTAHT
No2 Paszgea 2 JIP4, JIP9, MP3, | KourpoabHas |l. TectoBbie 3ananus
MP4, MP9, IIP2, pa6ora 2. PacuerHble 3a1a4u
Ocnoser _|\mp3, nps4 1Py,
MOJIEKYJISIPHOH 1ps, 1Py, IIPI0,
¢pusuxkn M| ooy
TePMOAHHAMUKH
Ne3 JIP4, JIP13, MP3, | KourpoabHas |l. TectoBbie 3ananus
Pa3zgen 3
MP4, MP5, IIPI, pa6ora 2. PacdeTrHble 3amaun
DIeKTPOAUHAMHKA o
Pasnen 4 IIP2, IIP4, IIP5, 3. Duzudeckuil JUKTAHT
Koaeoanus H 11pe, 11P7, IIPS,
BOJIHEI 1IP10, IIP11
Neq Paznen 5 JIP4, MP3, IIPl, | KourpoabHas |l. 3ama4yu c mOCTpOCHUEM
IIP2, ITP4, ITP8 pa6ora yepTexKa
Onrtuka 2. PacuerHble 3amaun
Nos Pa3zgea 6 JIP4, MP9, IIP2, | KourpoabHas |l. Tect
J1eMeHThI ITP4, ITP6, I1IP11 pabora
KBAHTOBOH
($usuxku
Ne6 Jonyck Hoprdoano | 1. [IpakTrueckue padboTsl
SK3aMeHny/ 2. JIaboparopHbie paboThI
3a4eTy 3. Tectnr
4. KoHTpoJsbpHbIE pabOThI
Mpomexyro| Tuddepenunpopan Hrorosas 1. TecroBble 3ananus
JHAA HBIU 3a4eT KOHTPOJIbHAsI | 2. TUNOBbIE 3aAaHUA
arrecrauus pa6ora
IIpomexyTo| Jx3aMeH Ix3amenauuo | 1 Teopetuueckue
qyHAA HHbBIE BOIPOCHI TIO COACPKAHUIO
aTTecTanus onJieTnl Kypca
2. Tunosble 3agaHus
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Ne Pasgen pa6oueit
n/n nporpamMmsil

1 3.2
Y4ebHo-
MeTOoaM4ecKoe "
MHMOPMaLMOHHOe
obecrneyveHune
peanusayumn
nporpaMmbl
2 YCNoBuA
PEATM3ALUNN
YUEEHOW
aNCUNINHDbI

JINCT PETUCTPALUNN NSMEHEHUI 1 AOMNO/NHEHUIA

KpaTkoe cogep>xaHue N3MEHeHNA/00N0HEHNSA

Pa6oyas  nporpaMMa  y4deb6HOW  AuCUMMAMHBI  «PU3MKa»
aKTyanu3nposaHa. B pabouyto nporpamMmy BHeCeHbl cregyloLiue
N3MEHEeHUSA:

B cBAsM ¢ 06HOBMEHMEM  MAATHOPMbl  3/IEKTPOHHOW
6161M0TEUHOW crucTeMbl “3HaHMyM” B TeKCT pasgena 3.2 Pa6oueit
nporpammbl  BK/OYEHbl 06GHOBMIEHHbIE pPeXMMbl AocTyna Ha
NH(OPMAaLNOHHbIE UCTOUHUKWN.

B cBA3n ¢ 06HOB/IEHNEM MaTepuasibHO-TEXHUYECKOro obecrneveHuns
n. MaTtepunanbHo-TeXHUYeCKoe o0b6ecneyeHne uuTatb B HOBOM
pefakumm:

KabuHeT EcTeCTBEHHOHAYYHbIX JHCUHH/IHH

Y4yebHaa ayanTopus 415 NPOBeAEHUA YUYeBHbIX, MPaKTUYECKNX U
NnabopaTopHbIX 3aHATWIA, ANS TPYNMNoBbIX W WMHAWBUAYANbHbIX
KOHCYNbTaUMWii, NS TeKyLWero KOHTPOAsA W MNPOMEXYTOYHO
arTecTaymu.

Pabouee MecTo npenogaBaTens: MePCOHa/IbHAXA  KOMMbHOTEP,
pabouve mecTa obyyaroLmxcs, focKa yyebHas, yuebHas mebesnb
JNa6opaTtopusa ®usnkn

Y4yebHasa ayguTtopus N8 NpoBefeHUs yYebHbIX, MPaKTUYECKUX n
NnabopaTopHbIX 3aHATWIA, ANA TFPYNMNOBbIX W WHAUBUAYANbHbIX
KOHCYNbTaUMWii, NS TeKyLWero KOHTPOAs W MNPOMEXYTOYHO
arTecTaymu.

Pabouee MecTO MpenojaBaTens: MNepPCOHasIbHNXIA  KOMMbOTEP,
NpoeKkTop, paboumne mecTa obyyaroLmxcs, focka ydyebHas, ydyebHasa
Meb6esb;

K3®, gemoHcTpauuoHHoe obopyfoBaHue Nno Teme ‘'TlepemeHH” X
TOK", [eMOHCTpaLMoHHOoe obopypoBaHue no Teme
""AnekTpocTaTmka', Mogenun KPUCTa/In4ecKoi peLueTKn,
[LeMOHCTpaLunoHHoe obopyaoBaHue No TeMe ''OneKTpoMarHeTusm',
MogZesb "'IneKTpodopHan mMalumHa'™;

AMNepMeTpbl 1a60paTopHbIE;

BapomeTp;

BonbTMmeTpsbl;

MynbTUMETPbI;

ONeKTPOMETP;

TpY6KU CTEKNSAHHBIE;

LLTaTmBbl nabopatopHble wwii-01;

Tabnuua MeHgeneesa;

CMrpomeTp ncuxomeTpuyeckuii BUT-1;

Habopbl pe3ncTopos 4N NPaKTUKyMa,;

Hab6opbl nabopaTopHble «MexaHnKa»;

Habopbl nabopaTopHble MO 3N1eKTPONN3Y;

Habopb! nabopatopHbie «ONTUKa»;

Mogenu no gu3nke;

Hab6op no anekTponnsy (AeMOHCTPALMOHHNXIA);

Mpubop Ana geMoHcTpaumMy 3aBUCMMOCTM CONPOTUB/IEHUSA MeTaslna
0T TemrepaTtypsbl;

Mprbop ans nsyyeHnsa npasuna JleHua;

Mpubop AN U3MepeHUs ANMHbI CBETOBOW BOMHbI C Habopom
ONPaKLUNOHHBIX PELLETOK;
Mpun3ma nosBepovHas MarHUTHas
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[Jara,
Ne npoTtokona
3aceganma MUK

11.09.2019 r.
MpoTokon Ne 1

16.09.2020 .
MpoTokon Ne 1

Mognuco
npeacegarens
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3

YCNOBUSA
PEANN3ALNN
YUEBHOW
ANCUNNANHBI

YCNOBUSA
PEANUN3ALINN
YUEBHOW
ANCLUNNANHBI

B cBA3n ¢ 06HOBNEHVEM MaTepUanbHO-TEXHUYECKOro obecrneyeHmns
n. MaTtepnanbHO-TeXHNYeCKoe o0b6ecneyeHne uuTatb B HOBOM
pefakumm:

KabuHeT EcTeCTBEHHOHAYYHbIX JHCUHH/IHH

MS Windows (nognucka Imagine Premium) porosop [-1227 ot
08.10.2018, cpok geiicTBna:11.10.2021

MS Office Ne135 o1 17.09.2007, cpoK felcTBUSA: 6eCCPOYHO

7 Zip cBobogHo pacnpocTtpaHsemoe (https://www.7-zip.org/), cpok

JeicTBYA: 6eCCPOUHO

Na6opatopusa dunsmkm

MS Windows (nognucka Imagine Premium) gorosop [-1227 ot
08.10.2018, cpok geiicTBna:11.10.2021

MS Office Ne135 o1 17.09.2007, cpoK feicTBusA: 6eccpoyHO

7 Zip cBobogHo pacnpocTtpaHsemoe (https://www.7-zip.org/), cpok

[ecTBUS: BECCPOYHO

B cBA3W C 3aK/NI0YEHNEM KOHTPaKTOB CO CTOPOHHUMM
3NeKTPOHHN MU B6UbNMOTeYHbIMKU cucTeMamn 36C SHAHUYM
(KoHTpakT Ne K-60-20 ot 13.08.2020 r. OO0 «3HAHNYM">,
01.09.2020 r. no 31.08.2021 r.) 0. HhopmaymoHHoe obecrneyeHne
06y4YeHNa unTaTb B HOBOM pefakumun:

OCHOBHbIE HCTOUHHKH:

1. KopbITHMKOBa, E. C. dusmka [gns CIMO] [3nekTpoHHXi4 pecypc]
:yuyebHoe nocobue. Y.1/ E. C. KopbITHUKOBa, J1.A. Ofep, /1. A.
HwnkoHopoBa ; MI'TY. - MarHutoropck : MI'TY, 2016. - 1
3NeKTPOH. onT. gnck (CD-ROM). - Pexum goctyna:

https ://magtu.informsystema. ru/uploader/fileUpload?name=S 120.p
df&show=dcatalogues/5/8843/S120.pdf&view=true. -
MaKpoo6beKT.

2. KopbITHMKOBa, E. C. ®usuka [SneKTpoHHbI pecypc] :y4vebHoe
nocobue [gna CMO]J. 4.2/ E. C. KopbITHUKOBa, J1. A. Ogep, /1. A.
HwnkoHopoBa ; MI'TY. - MarHutoropck : MI'TY, 2016. - 1
3NeKTPOH. onT. gnck (CD-ROM). - Pexum goctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.p
df&show=dcatalogues/5/8824/S118.pdf&view=true. -
MakpoobbeKT.

3. ®usmka. Teopns u NpaKTMKa [ANeKTPOHH XA pecypc]: YuebHoe
nocobwue / Mog pea. npog. C.O. Kpamaposa. - 2-e u3g., gon. u
nepepab. - Mocksa: VL, POP, H/LL MH®PA-M, 2016. - 380 c. -
Pexxum poctyna:
http://znanium.com/bookread2.php?book=522108 -. 3arn. c
aKpaHa. - ISBN 978-5-369-01522-

LJONONHHTENbHbIE HCTOYHHKH:

1. ®usuka [AneKTpoHH I pecypc]: yuebHuk / A.A. TTMHCKWA,
I".HO. MpakoBcKkuiA; nog obw,. pea. FO.W. Anka, H.C. MypbiweBoii. -
4-e u3g., ucnp. - Mockea: POPYM: MHDPPA-M, 2017. - 560 c.
mn. — (CpepgHee npoeccroHanbHoe 06pa3oBaHme). Pexxum
poctyna: https://new.znanium.com/read?id=90067 - 3arn. ¢
akpaHa. - ISBN 978-5-91134-902-8

2. JemugueHko, B. V. dusnka [SneKTpoHH/ XA pecypc]: y4ebHuK /
B. V. OemungyeHko, L. B. lemnayeHkKo. - 6-e n3g., nepepad. u gon.
- Mocksa: UH®PA-M, 2018. - 581 c. - Pexxum goctyna:
https://new.znanium.com/read?id=300518 - 3arn. ¢ skpaHa.

3. ®usmka. OCHOBbI 3N1eKTPOANHAMUKN. DNEKTPOMarHUTHbIE
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16.09.2020 .
MpoTokon Ne 1

16.09.2020 r.
MpoTokon Ne 1


https://www.7-zip.org/
https://www.7-zip.org/
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

KoniebaHns 1 BOHbI [ONEeKTPOHHBIN pecypc]: yuebHoe nocobue /
KysHeuos C.U., - 4-e n3g., ncnp. v gon. - Mocksa: By3oBCKuii
yuyebHuK, HALU MH®PA-M, 2015. - 231 c. - Pexxum goctyna:
https://new.znanium.com/read?id=215043 -. 3arn. ¢ skpaHa. - ISBN
978-5-9558-0332-6

4. Kypc nekuuin no ¢usmke. dnekrpoctaTtuka. MocTOSAHHbIN TOK.
AnekTpomarHeTnsm. KonebaHus 1 BonHbl [ANeKTPOHH/ XA pecypc]:
yuebHoe nocobue / KysHeyoB C.U., CemkuHa J1./., PorosnH K.W. -
Tomck: n3a-s0 TomMcKoro nonutex. yHmsepcuteta, 2016. - 290 c. -
Pexxum goctyna: https://new.znanium.com/read?id=218874 - 3arn.
C 3KpaHa. - ISBN 978-5-4387-0562-8
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