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1 OBIIASL XAPAKTEPUCTHKA PABOYEIl TNPOTPAMMBI  YYEBHOWM
TACIATITAHBI

1.1 O6aacTh NpUMeHEeHHs POTrPaMMbI

Pabouas mnporpamma yd4eOHON aucuuIuiiHbl @DH3MKA SBISETCS 4YacTbio 00pa30BaTEbHON
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 MEKIIPEIMETHYIO CBS3b
00111e00pa30BaTEeIbHBIMU YYCOHBIMU AUCIMIUIMHAMU broxumus, ActpoHomusi, Maremaruka.

3HaHMSA U yMEHHMS, NOJIYYCHHbIE OOYUYarOIMMHUCS MIPU OCBOCHUH 00IIe00pa3oBaTenbHON yuyeOHOH
IMCUUILTHHBL «Du3nkay, yriayOssfoTcs W pacUIMPSIFOTCS B IMPOIECCe MU3YYCHHUS y4eOHBIX JUCIUIUINH
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 CBOETO MECTAa B MOJIUKYJIHTYPHOM MUDE;
TOTOBHOCTb M CIIOCOOHOCTh K 0O0pa3oBaHHIO, B TOM YHCIE CaMOOOpa3oBaHUIO, Ha
JIP9 | mpOTsHKEHUHM BCEH >KM3HU; CO3HATENBHOE OTHOIIEHUE K HEMpPEephIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCTICIIHON MPO(ECCHOHAIIBHON U 00IIIECTBEHHON JEATEIbHOCTH;

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 JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
po0Jem;

JIP13

MeTanpeaMeTHbIE Pe3yJbTaThl

YMEHUE CaMOCTOSITEIBHO OINPENENATh ULEIN JESITEIIbBHOCTH W COCTaBIATH  IUIAHBI
JIEATEIbHOCTH; CaMOCTOSTEIIbHO OCYIIECTBIIATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH
MP1 | AeATEeNBHOCTD; HMCIOJB30BaTh BCE BO3MOXKHBIE PECYpPCHI IS JTOCTHMIKEHUS IOCTaBJIEHHBIX
Heneil 1 peaau3aliy IJIaHOB JIeSTebHOCTH; BBIOMpATh YCIICIIHbIE CTPATEIHH B PA3TUYHBIX
CUTYyaIUsX;

BJIaJICHUE HAaBBIKAMHM IIO3HABATENBbHOM, Yy4eOHO-HCCIEeNOBATEIbCKOW M MPOEKTHOM
NEeSTEIbHOCTH, HaBbIKAMU  pa3pelieHus MpobdsieM; CIOCOOHOCTh W TOTOBHOCTh K

MP3 CaMOCTOATENIBHOMY IIOMCKY METOJOB pCLICHMsS IMPAKTUYECKUX 3a7ad, IPUMEHEHHUIO
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

= © o Ilnanupyembie
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Pa3znen/ TeMa AU CHMIIMHBI = g L = T = pesya
5 = e = = z OCBOEHHUS
2 = == = = JMCIUILINHBI
§ g = &5
< [<p] [<p]
2 8. 'S
= = =
BBenenue 2 2 g%’ JIPI3 MP3,
JIPA, MP 3, MP4,
Pa3znen 1 Mexanuka 27 13 10 4 IIP1, IIP2, IIP3,
I1P4, I1P9
Tema 1.1 Kuuemaruka 10 4 4 2 ZIZ Mp4, 1P,
JIP4,MP3,1IP2,
Tema 1.2 3axoHbI MexaHUKU HproTOHA 6 4 2 11P4.1TP9
JIP4, MP3 MP9,
Tema 1.3 3aKOHBI COXpaHEHHUsI B MEXaHUKE 11 ) 4 2 TIP1-IIP4
JIP4, JIPY9, MP3,
Pasznea 2 MP4, MP9, I[1IP2,
OCHOBBI MOJIEKYJISIPHOH (PM3MKHU H 26 11 6 9 ITP3, ITP4, ITP7,
TePMOJAMHAMHMKH 11P8, ITPY,
I1P10, ITP11
Tema 2.1 OCHOBBI MOJIEKYIISIPHO- JIP9,MP3, MP4,
. N Onf YIAPHO™ 199 4 4 3 IIP2, ITP3, [TP4,
KHHETH4YecKou Teopun. MaeanpHbliiras 1IP8
2.2 CsoiicTBa MapoB, KUAKOCTEH U TBEPIBIX /IP9, MP3, TIP3,
POB, Jikocte A 10 4 6 IIP7, TIPS, I1P9Y,
Ten 1IP10
JIP4, MP3, MP9,
Tema 2.3 OcHOBBI TEPMOAMHAMUKHA 5 3 2 IIP2, I1P3, IIP4.
IIP11
JIP13, MP3,
Paznean 3
ol | 50 26 10 14 MP4, MP5, I1P4,
DJIeKTPOAMHAMMKA IIP5, ITP6, IIP7,
I1P8, ITP11
JIP13, MP4,
Tema 3.1 DnekTpudeckoe 1oJe 6 4 2 MP35, ITP4, TIP6,
IIP7
JIP13, MP3,
Tema 3.2 3aKOHBI IOCTOSIHHOTO TOKA 22 6 6 10 MP4, IIP4, TIPS
IIP8
Tema 3.3 DIEKTPUUYECKUI TOK B PA3IUYHBIX JIP13, MP3,
puec OK B pas 10 6 4 | MP4, 11P4, 1P,
cpenax P11
Tema 3.4 MarautHoe moJie 6 6 JYP11731,)11§P4,
JIP13, MP1, [1P4,
Tema 3.5 DnekTpoMarHuTHASI UHIYKITHS 6 4 2 P11, 11Ps
Pasznen 4 JIP4, JIP13, MP3,
A 20 8 8 4 | Mp4, 1IPI, 1TP2,
Koaebanust 1 BOJTHBI IIP4. IIP10




Tema 4.1 Mexannueckue KojieOaHus 1 6 5 2 9 JIP13, MP3, IIP1,
BOJIHBI 1IP2, I[IP4
JIP13, MP3,
Tema 4.2 DneKTpoMarHuTHbBIEC KOJIeOaHUs U 14 6 6 5 MP4, TIPL
BOJIHEI 1IP2, IIP4, IIP10
Pazngen 5 JIP4, MP3, IIP1,
Onruka 14 4 2 8 IIP2, I1P4, ITPS
Tema 5.1 ITIpupona cera. BosiHOBBIE 14 4 2 8 JIP4, MP3, IIPI,
CBOMCTBA CBETA 11P2, IIP4, ITP8
Pa3znen 6 10 7 3 JIP4, MP9, IIP2,
JJIeMeHTbI KBAHTOBOW (pU3NKH 1IP4, ITP6, ITP11
6 4 2 JIP4, MP9, IIP2,
Tema 6.1 KBanroBas ontnka IIP4, [1P6, I1IP11
Tema 6.2 ®dusuka aToMa ¥ aTOMHOTO A1pa 4 3 1 P4, IA;[I{,J]Q] 11ps,
Pa3zngen 7 2 2 JIP4, MP9, IIP1,
dpononus Beesennoi 1ps, I1pP7, ITP11
o JIP4, MP9, IIP1,
Tema 7.1 Ctpoenne u pa3zputue Bcenennoii | 2 2 1IPS. 11P7, 1IP1]
Bcero 151 73 39 39
IIpomexyTouHas aTTecTAlMA, B TOM YHCJIe 18 JIP4, MP9Y, IIP1,
KOHCYJIbTAIHH 1p7
Bcero 169 73 39 39

2.2 Copep:xanue y4eOHOMH TUCHUILIUHBI
BBEJEHUE
BxonHo#t koHTposib. MHCTPYKTUBHBIN 0030p cofepkaHusl y4eOHOW NUCUUIUIMHBI U 3HAKOMCTBO
00yJarouuxcsi ¢ OCHOBHBIMH YCIIOBHSIMH U TPEOOBaHUSIMU K OCBOEHHIO mporpammbl. duszmka —
(dbyHIamMeHTanbHas HayKa O IPUPOJIE.

EctecTBeHHOHAay4YHBII METOJ TIIO3HAHMS, €ro BO3MOXXHOCTH U TpPaHUIBl MPUMEHUMOCTH.
DKCHNEepUMEHT U TeOopus B TpoIlecce IMO3HaHHUS MpUPOJbl. MojaenupoBaHue (GU3NUESCKUX
SIBIICHUM © TmporieccoB. Poib dKCriepuMeHTa M TEOPUM B TIPOLIECCE TMO3HAHUS TIPUPOJIBI.
Odusnueckas BenuunHa. [lorpemHocTn u3MepeHuii puznueckux BenuunH. OU3NUEeCKUe 3aKOHBI.
I'panunel npumennmocTy ¢usndeckux 3akoHoB. [loHsTHe 0 pusMUeckoil KapTuHEe MUpa. 3HaUEHUE
dusuku ipu ocBoenuu npodeccuii CI1O u cnenmansHOCcTe# CIT1O.

Buabl yueOHoii 1eATEIbHOCTH

VYMeHHus MOCTAaHOBKM IL€JeH NeSITeNIbHOCTH, IJIAHUPOBAHUS COOCTBEHHOW JESTEIBbHOCTH A
JIOCTHIKEHUSI ITOCTABJICHHBIX IL€JIEH, NMPEABUIACHUS BO3MOJKHBIX PE3yJbTaTOB 3THX JIECUCTBUU,
OpraHM3ali¥ CAMOKOHTPOJISL ¥ OLIEHKU ITOJIyYE€HHBIX PE3yJIbTaTOB.

Pa3BuTre cnocoOHOCTH SICHO U TOYHO M3JlaraTb CBOM MBICIH, JIOTMYECKH OOOCHOBBIBAaTH CBOIO
TOYKY 3pEHHUs, BOCIPUHUMATh M AHAJIU3UPOBATh MHEHUsS COOECEIHUKOB, IpHU3HABasl IPABO
JPYTOT0 4€JIOBEKA HAa UHOE MHEHHUE.

[TpousBenenue uaMepeHus GU3NUECKUX BETMYUH U OIIEHKA I'PAHUIBI TOTPELTHOCTENH N3MEPEHUN.
[IpencraBnenne rpaHUIbl MOTPEIIHOCTENH HM3MEPEHUN MpH IOCTPOCHUH TrpaduKoB. YMeHHe
BBICKA3bIBATh TUIIOTE3BI JIJIsl 00BsICHEHUS HAOJI0AaeMBbIX SIBIICHUI. Y MEeHUe npeajiaraTb MOJIeNu
SBJICHUM. YKa3zaHHe TpaHUl] NPUMEHUMOCTH (U3UYECKHUX 3aKOHOB. M3lokeHne OCHOBHBIX
IIOJIOKEHUM COBPEMEHHOM HayYHOU KapTUHBI MUpa. IIpuBeeHre npuMepoB BIMSHUSA OTKPBITUM B
(¢u3rKe Ha mporpecc B TEXHUKE M TEXHOJOTHHU Mpou3BojicTBa. Mcnonb3zoBanue UHTEepHeTa s
roucka HHGopmanuu

Paznen 1 MEXAHUKA




Tema 1.1 Kunematuka
Mexanunueckoe aswxeHue. Ilepememienne. I[lyte. CkopocTb. PaBHOMEpHOE NpPsSIMOIMHENHOE
JIBUXKEeHUE. Yckopenue. PaBHomepeMeHHOe TNpsMoOIMHENHHOEe ABMxkeHue. CBOOOAHOE mMajCHHUE.
JIBr>keHue Tenna, OpPOIIEHHOrO MOJ YIJIOM K TOPHU30HTY. PaBHOMEpHOE JABHM)KEHHE MO OKPY>XHOCTH.
Buabl yueOHoii 1eATEIbHOCTH

IIpencraBieHMe MEXaHUYECKOIO ABHMIKCHUS Tejla YPAaBHECHHUSIMH 3aBHCHUMOCTH KOOpIMHAT H
MIPOEKLIUEH CKOPOCTH OT BpeMeHH. lIpeacTaBieHne MeXaHMUeCKOTO JABMKEHUS Teja TrpadukamMu
3aBUCUMOCTH KOOPAMHAT M IMPOEKLUHEN CKOPOCTH OT BpeMeHu. OnpeneneHue KOOpAUHAT
MIPOMIEHHOTO MYTH, CKOPOCTH U YCKOPEHHUs Tena Mo rpadukaM 3aBHCUMOCTH KOOpAHMHAT W
IIPOEKIMHA CKOPOCTH OT BpeMeHH. OmnpeneneHue KOOpAWHAT NPOWIEHHOIO IIyTH, CKOPOCTH U
YCKOpEHHUs TeJla 110 YPaBHEHMUSIM 3aBUCHUMOCTH KOOpPAMHAT M MPOCKLUM CKOPOCTH OT BPEMEHH.
IIpoBeneHre CpaBHUTEIBHOIO AHAJIM3a PABHOMEPHOIO M PAaBHOIEPEMEHHOIO JBH)KCHUH.
Yka3zaHue HCHOIB30BaHUS IOCTYIIATEIBHOIO M BpPAaLlAaTEIbHOIO JBWKEHUW B TEXHUKE.
IIpuoOperenue omnbiTa pabOThl B IPYIIE C BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJEH.
Pa3paboTka BO3MOYKHOW CHCTEMBl JEUCTBUUA M KOHCTPYKIWU I JKCIIEPUMEHTAIBHOTO
ONpeNeIeHNs] KHNHEMATUYECKUX BEJIMYMH.

Tema 1.2 3akonbsl Mexanuku HeroToHa

[lepBoiit 3akon Herorona. Cuna. Macca. Ummnynbc. Btopoit 3akoH Herorona. OcHOBHOM
3aKOH KJIacCUYecKor muHaMuKku. Tperuit 3akoH HproToHa. 3akOH BCEMUPHOIO TITOTEHUS.
I'paBuraninonnoe mnone. Cuna Tskectu. Bec. CrocoOwsl m3Mepenuss maccbl Teia. Cuiibl B
MEXaHUKE.

Buab1 yueOHoii 1eATEIbHOCTH

[IpumeHeHue 3akoHAa COXpaHEHHUSI MEXaHWYECKOW DSHEPruu IMpU pacyeTax pe3ysbTaToOB
B3aMMOJICHCTBHI TE€JI TPABUTAIMOHHBIMHU CUJIAMU U CHIIAMH YIIPYTOCTH.

Tema 1.3 3aKoHbI COXpaHEHHUSI B MEXaHUKeE

3akoH coOXpaHEHMs uUMIyibca. PeaktuBHoe nBuxkeHue. Pabora cunbl. Paborta
MOTEeHIIMANIBHBIX CcHiI. MotHocTh. DHeprus. Kunernueckas: sHeprus. [loTeHumanbHas >HEPTHs.
3aKOH COXpaHEHHsI MEXaHMUECKO# sHepruu. [IpuMeHeHne 3aKOHOB COXPaHEHUS.

Buabl yueOHoil 1eATEIbHOCTH

[IprumeHeHue 3aKOHA COXPaHEHUSI UMILYJIbCA ISl BBIYUCICHUS U3MEHEHUM CKOPOCTEM TeJl IPU UX
B3auMoJAeHCTBUAX. l3mepeHne pabOThl CHUII U HM3MEHEHHE KHHETHYECKOW »JHEpruu Tena.
Brrunciienue paboThl CHIJI 1 UBMEHEHUSI KHHETHYECKOW SHEPTUH Teja. Beluucienne noTeHuaibHou
SHEPTHMM Tl B TIpPaBUTAIMOHHOM moJe. OmnpenerneHue MNOTEHIMAIbHOW SHEPIHMH  YIPYTo
neOpMUPOBAHHOTO Tejla MO0 M3BECTHOM JAepopMaluv M KECTKOCTH Tela. YKa3zaHWe TpaHUIl
MPUMEHUMOCTH 3aKOHOB MEXaHUKHU. YKa3aHHe Y4YeOHBIX NUCIUIUIMH, MPU HU3YyYEHUU KOTOPBIX
HCIIOJIb3YIOTCSI 3aKOHbI COXPAHEHMUS.
Pazzien 2 OCHOBBI MOJIEKYJISIPHOU ®U3UKU U TEPMOANHAMUKHU

Tema 2.1 OcHOBBI MOJIEKYJISIPHO-KMHeTHYeCKOM Teopun. UneanbHbIN ra3

OCHOBHBIE NOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOM TeopuH. PazMmepsl M Macca MOJIEKYJ U
atomoB. bpoyHoBckoe aBmkenue. Judpdysus. Cunbl U dHEpPruss MeXKMOJIEKYJISIPHOTO
B3auMonencTBus. CTpoeHHe Tra3000pa3HbIX, >KHAKAX U TBepAbIX Tel. CKOPOCTH JBUKEHUS
MOJIEKYJT U UX u3Mmepenue. UaeanwvHsiil ra3. JlaBinenue raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KMHETUYeCKOM Teopuu Ta3oB. TemmepaTypa U u3MepeHue. ['a3oBble 3aKOHBI. AOCOIIOTHBIN
HyJb TeMmepaTypbl. TepMoaWHamMuyecKas IIKajda TeMIlepaTypbl. YpaBHEHHE COCTOSIHUSA
HJleyIbHOTO ra3a. MosspHas ra3oBasi HOCTOSIHHAS.

Buabl yueOHoI qesTeIbHOCTH

BrimmonHenue OKCIICPUMCHTOB, CJIyXXallluxX JJId O60CHOBaHI/ISI MOJICKyJISIpHO-KPIHGTH‘-IGCKOfI
teopun (MKT). Pemenme 3amad ¢ NOPUMEHEHHEM OCHOBHOTO YPaBHEHUS MOJICKYJISIPHO-



KHHETHUYECKOM Teopuu ra3oB. OnpeaeneHre napameTpoB BeIIecTBa B Ta3000pa3HOM COCTOSIHUM Ha
OCHOBaHUU YPAaBHEHUsSI COCTOSIHHMSI HJeajbHOTO raza. OmnpeaeieHUe MapaMeTpoB BeEIIECTBA B
ra3000pa3HOM COCTOSIHUU M TPOUCXOISIINX TIpoiieccoB no rpadukam 3apucumoctu p (T), V (T), p
(V). DkcniepumenTanbHoe uccieaopanue 3apucumoctu p (T), V (T), p (V). Ilpeacrasnenue B Bue
rpauKoB H30XOPHOT0, H300apPHOTO U U30TEPMUUECKOTO MMPOLIECCOB.

Bbruuciienne cpeHe KHUHETMYECKOW SHEPruM TEIUIOBOTO JABMIKEHHUS MOJIEKYJ IO H3BECTHOM
TeMmIieparype BellecTBa. Brpicka3zpiBaHue Trumore3 sl OObsICHEHUs HaOJIOJaeMbIX SIBICHUIA.
Yka3zaHue rpaHull MPUMEHUMOCTH MOJEIH «UJI€aJIbHbIN ra3» u 3akoHoB MKT.

Tema 2.2 CpoiicTBa 1apoB, :KUAKOCTEH M TBEPABIX TeJl

CgoiictBa mapoB. Vcnapenue u konaeHcamus. HacwimeHHbIi nap u ero cBoicTBa. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BIAXKHOCTb Bo3ayxa. Touka pocbl. Kunenue. 3aBUCUMOCTh TeMIEpaTypbl KUIIEHUS OT
nasieHus. [leperpeTsiil nap u ero UCNOIb30BAHUE B TEXHHUKE.

CBoiicTBa XKMIKOCTEH. XapaKTepUCTUKA >KUJIKOTO COCTOSIHUSL BelecTBa. [I0BEpXHOCTHBIN Cion
KUIKOCTU. OHEPrus INOBEPXHOCTHOTO cJIos. SIBIEHUS HA TpAaHUIE KUIKOCTU C TBEPABIM TEJIOM.
Kanunnsipusie siBneHus.

CBoiicTBa TBEpAbIX Tell. XapaKTEpPUCTHKA TBEPIOTO COCTOSHUSA BEUIECTBA. YTPYrHe CBOWCTBA
TBepAbIX Tell. 3akoH ['yka. Mexanuueckue cBOMCTBA TBEPABIX Tel. TemIoBoe paclIMpeHne TBEPABIX TEl
u xuakoctel. [lnaBnenne u kpucramnzanus.

Buab1 yueOHoii 1eATEIbHOCTH

N3mepenue BraxHOCTH Bo3Ayxa. Pacuer KomuuecTBa TEIJIOTHI, HEOOXOIMMOTO A
OCYLIECTBIICHHs IIpolecca MepexoJa BELIeCTBA M3 OJHOIO arperaTHOro COCTOSIHUSA B Jpyroe.
DKCIIEpUMEHTAJIbHOE HCCJIEJIOBAaHUE TEIUIOBBIX CBOWCTB BellecTBa. llpuBeneHue npumMepon
KanWJUIIPHBIX SIBIIGHUHA B OBITY, IPUPOJE, TeXHUKE. VccienoBanne MeXxaHMYeCKUX CBOHCTB TBEPABIX
ten. IlpumeHenue ¢uU3MUECKUX MOHATHH M 3aKOHOB B y4yeOHOM Martepuajie npodecCHOHAITBLHOIO
xapakrepa. Mcnonp3oBanne MHTEpHETa Misl ToMicKa MHGOpPMAMU O pa3padoTKax W MPUMEHEHHSX
COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTEPUAIIOB.

Tema 2.3 OcHOBBI TEPMOTUHAMUKH

OcHOBHBIE TIOHSITHSI U OTpeJeNieHUsI. BHYTpeHHssI SHEPTrusi CUCTEMbl. BHYTpeHHss1 sHeprust
ujeabHOTO raza. Pabora m Teruiora kak (opmbl mepegadd SHEPrHH. TerIoeMKOCTh. Y IelbHas
TEIJIOEMKOCTh. YpaBHEHHE TerioBoro OanaHca. [lepBoe Hauano TepMoIMHAMUKU. AnuabaTHBIN
nporecc. Ilpunmun aeiictBus tersioBod mammubl. KIIJ[ TermoBoro asurarens. Brtopoe Hnauano
TEPMOJUHAMUKHU. TepMoaMHaMHUYECKas IIKajda TeMmreparyp. XOJOAWIbHbIE MAalIWHBL TerninoBbie
npurarenu. OxpaHa MpUpPO/IbI.

Buab1 yueOHoii 1eATEIbHOCTH

N3mepeHune koiauyecTBa TEIUIOTHI B IpoLeccax Teruronepenadd. Pacuer komuyecTBa TEIIOTHI,
HEOOXOAMMOr0 /Il OCYIIECTBIIEHHUS 3aJJaHHOT0 Mpoliecca ¢ Temionepeaadyeil. Pacuer usmenenus
BHYTPEHHEHW SHepruu Tej, paboTbl U NEpPeJaHHOIO KOJMYECTBa TEIUJIOTHl C HMCIOJIb30BAHHEM
IIEPBOI0 3aKOHA TEPMOJUHAMHUKH.

Pacuer paGoThl, coBepIIeHHOH ra3oM, no rpaduky 3aBucumocta p (V).

Brruncnenue paOoThl raza, COBEPIIEHHON MPU W3MEHEHUHM COCTOSIHUS MO 3aMKHYTOMY ILIMKITY.
Brruucnenne KIIJ mpu coBepmieHnn ra3om paboTbl B Ipoleccax HM3MEHEHHMS COCTOSIHUS I10
3aMKHyTOMY HUKIy. OOBsSCHEHHE MPHUHIIMIIOB JEWCTBUS TEIUIOBBIX MallWH. JleMoHcTparus poiu
(bU3UKH B CO37]aHUHU U COBEPILICHCTBOBAHUY TEIVIOBBIX JIBUTATEIICH.

Paznea 3 QJIEKTPOINHAMHUKA
Tema 3.1 DnekTpuueckoe moJe

DJIeKTpUUeCKUE 3apsiibl. 3aKOH cOXpaHeHus 3apsana. 3akoH KyioHa. DnekTpudeckoe
nojie. HampspkeHHOCTh aiiekTpudeckoro mons. [lpuHmmmn cynepno3unmu mosieil. PaGora cun
aneKkTpoctaThueckoro mnoisa. lloreHnman. Pa3HOCTh  MOTEHHMAIOB.  DKBUIIOTEHLHMAJIBHbBIE
oBepXHOCTH. CBS3b MEXKIY HANPSHKEHHOCTBHIO M PA3HOCTHIO MOTEHIIMATIOB JJIEKTPUYECKOTO TOJIA.
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Jvonextpukn B anekrpudeckom  moge.  Ilomsipusanms  guosnektpukoB.  IIpoBonHuMkM B
snexktpuyeckoMm mosne. Konaencaropsl. CoeauHeHHEe KOHJIEHCATOpOB B Oarapero. DHeprus
3apsKEHHOI0 KOHJIEHCATOpa. JHEPIHsl DJIEKTPUYECKOIO MOJIS.

Buabl yueOHoii 1eATEIbHOCTH

Brrunciaenue cun B33.I/IMOH€I>1CTBH$I TOYCYHBIX JJICKTPUYCCKUX 3aPAN0B.

Brraucnenwne HAIIPpSAXKECHHOCTH  JDJICKTPHUYCCKOI'O IIOJI OJHOIO M HECKOJIIBKHUX TOYCYHBIX
QJICKTPHUYCCKUX 3apsa0B. Brrauciaenue IIOTCHIHAaJIa SJICKTPUYICCKOI'o IMOJsi OAHOIO U HECKOJBKHUX
TOYCYHBIX JJICKTPUYCCKUX 3apsAd0B. I/I3MepeHHe Pa3HOCTH IMOTCHIIMAIOB.

H3MepeHI/IC OHEPIrur SJICKTPHUYCCKOI'O IIOJIA 3aps’>KCHHOI'O0 KOHJICHCcCaTopa. Brrancnenme OHEPruun
QJICKTPHUYCCKOI'O IOJIA 3aps’KCHHOI'O0 KOHACHCATOpPA. Pa3pa60TKa iaHa M BO3MOKHOM CXEMBEI
,Z[CﬁCTBI/Iﬁ OKCIICPUMCHTAJIBHOI'O OIIPCACIICHUA SJICKTPOEMKOCTH KOHACHCATOpa u
I[I/IZ-)JIGKTPI/I‘-IGCKOﬁ MMPpOHHUIaCMOCTHU BCIICCTBA. HpOBCIICHI/IC CPaBHUTCIILHOT'O aHalIn3a
T'PaBUTAllTUOHHOI'O U OJICKTPOCTATHUYCCKOI'O MOJICH.

Tema 3.2 3aK0HBI MOCTOSHHOIO TOKA.

VYcnoBusi, HEOOXOAUMBIEC IS BOSHUKHOBEHHSI U TIOJIJIEP>KaHUS DJIEKTpUYecKoro toka. Cuma
TOKa M IJIOTHOCTH TOKa. 3akoH Oma mis yuactka nenu 6e3 DJ[C. 3aBUCUMOCTD 3JIEKTPUYECKOTO
CONPOTUBJIEHHUSI OT Marepuana, UIMHbI M IUIOMIAAd IIONEPEYHOr0 CEYEeHHUSI MPOBOJHHKA.
3aBUCHUMOCTH 3JIEKTPUUECKOTO COIIPOTHUBIICHUS MPOBOJIHUKOB oT TeMIepaTyphbl.
DNEeKTpOABMXKYIasi CUJa HCTOYHHMKA ToOKa. 3akoH Owma mis nonHol uenu. CoenuHeHue
NpoBOAHUKOB. COeIMHEHUE MCTOYHUKOB JJIEKTPUUECKON sHepruu B Oartapero. 3akoH Jlxoymis—
Jlenna. Pabota 1 MOIIIHOCTh 3JIEKTPUUYECKOr0 TOKa. TeIruioBoe AeHCTBUE TOKA.

Buab1 yueOHoii 1eATEIbHOCTH

W3mepeHne MOIHOCTH AyieKTpudeckoro Toka. Mzmepenue 3/1C u BHyTpeHHEro COIPOTUBIICHUS
HMCTOYHMKA TOKA.
BreinonHeHne pacyeToB CWIbl TOKAa M HaOpsDKEHUH Ha YydyacTKax »>JIEKTPUYECKUX Iemnei.
OOpbsicHEeHHEe Ha IpUMeEpEe JJIEKTPUUECKOW 1enu ¢ aByms uctoyHukamu Toka (O/1C), B kakom
Clyyae MCTOYHHUK JJIEKTPUUYECKOW >HEprum padoTaeT B peKMMeE I'eHepaTopa, a B KakoM — B
pexume mnorpedutens. OmnpeneneHue TeMmmneparypbl HUTH HakaiuBaHus. 3mepenue
AJIEKTPUYECKOTO 3apsifia AJIEKTPOHaA.

Tema 3.3 DiekTpr4yecKkuii TOK B pa3JIM4HbIX cpefax

[TpoBOAMMOCTE METAIIIIOB, SIBJIEHHE TEPMOAIEKTPOHHON YMUCCHHU, CBEPXITPOBOIUMOCTb.

CoOcTBeHHas TPOBOAMMOCTH MOJYIIPOBOIHUKOB. [10TynpoBOIHUKOBBIE TPUOOPHI.

Buabl yueOHoil 1eATEIbHOCTH
CHsiTHE BOJIbTAMIIEPHON XapaKTEepUCTUKU jauojna. [IpoBeneHune CpaBHUTEIBHOTO aHaIU3a
MOJIyITPOBOJHUKOBBIX TUOA0B U TPUOIOB.
Ucnons3oBanue MHTepHeTa il T1ouUcKa MHQOpMAUM O TMEPCHEKTUBaX pPa3BUTHUSA
MOJIyIIPOBOJHUKOBOM TEXHUKH.

Tema 3.4 MaruuTHoe noJie

BekTop MHAyKIMM MarHUTHOrO Imoss. JleMCTBME MarHWTHOrO MOJIsI Ha MPSIMOJWHEWHBIN
MPOBOJAHUK C TOKOM. 3akoH Awmmepa. B3aumopeiictBue TokoB. MarHuTHbI noTok. PabGora mo
MEPEMEIICHNAI0 TPOBOJHUKA C TOKOM B MArHMTHOM TIone. JleficTBME€ MAarHWTHOIO IIOJISI Ha
nerokymuics  3apsa. Cuna  Jlopenna.  OmpeneneHue  yAEIbHOrO  3apsifa. Y CKOPUTENH
3apsKCHHBIX YacCTHULL.

Buabl yueOHoI qesTeIbHOCTH

I/IBMCPCHI/IC UHAYKIIUKU MArovuTHOT'O IIOJIA. Brrunciaenue CHJI, I[CflCTByTOH.[PIX Ha MPOBOJHHUK C
TOKOM B MarHuTHOM II0JIC.
Brruuciaenue CHII, ,HCIZCTByTOH.[HX Ha BHCKTpI/I‘{CCKHﬁ 3apsina, I[BPI)KyquﬁCH B MarouTHOM II0JIC.

Tema 3.5 DjleKTpOMArHUTHAS HHAYKIUS

10



DneKTpoMarHuTHasi UHAYKUua. BuxpeBoe anekrtpudeckoe nosne. CaMOMHAYKIUS. DHEPrus

MarHUuTHOT'O MOJISI.
Buabl yueOHoO# 1eATeJIbHOCTH

HccnenoBanne SIBICHUN OSISKTPOMArHUTHOW WHIAYKIWU, camMOWMHIAyKIuu. OOBsSCHEHUE
MpUHIUIA JeWCcTBUS diekTpoaBurarens. OObsCHEHHE MPUHIMUIIA JEUCTBUS TIeHepaTopa
AJIEKTPUYECKOTO TOKA M AJIEKTPOU3MEPUTEIBHBIX TPUOOpOB. OOBsICHEHNE TIPUHITUTIA ACHCTBUS
Macc-crekTporpada, yckoputenaei 3apsokeHHbIX dacTull. OObsICHEHHE PO MAarHUTHOTO IMOJIS
3eMiii B )KU3HU PAaCTCHUM, )KUBOTHBIX, YEJIOBEKA.
[IpuBeneHune npuMepoB NPAKTUYECKOTO TPUMEHEHHUS U3YUEHHBIX SBJICHUM, 3aKOHOB, MPUOOPOB,
YCTPOMCTB.
[IpoBeneHre CpaBHUTEIHHOTO aHAIN3a CBOMCTB 3JIEKTPOCTAaTHYECKOT0, MAarHUTHOTO U BUXPEBOT'O
AJIEKTPUUECKUX TOJIEH.

Pa3nen 4 KOJIEBAHUSA 1 BOJIHBI

Tema 4.1 MexannuecKkue Ko0J1e0aAHUA U BOJHBI

KonebarenpHoe paBmkenue. [apmonudeckue kosieObanus. CBOOOAHBIE MEXaHUUYECKHUE
kosieOaHus. JIuHelHble MexaHHueckue KoseOarelbHble cucTtemsbl. [IpeBpalieHue sHepruu npu
KoJiebaTenpHOM BMKeHUU. CBOOOAHBIE 3aTyXaOIIMe MEXaHUUEeCKUe KojeOaHus. BbIHyXAeHHbIE
MEXaHUYECKHE KoJIeOaHus.

Bupabl yueOHoil 1eATEIbHOCTH

HccnenoBanne 3aBHCUMOCTH Teproa KoJeOaHWH MAaTeMaTUYeCKOro MasiTHUKAa OT €ro JUIMHBI,
MAacCChl M1 aMIUIMTY/1bl KOJIE€OaHU.

HccenenoBanye 3aBUCMMOCTH IIEPHOJIa KOJIeOaHUM rpy3a Ha IPY>KUHE OT €ro Macchl U JKECTKOCTHU
NpYKUHBL. BplunciieHne nepuona KoJieOaHWT MaTEeMaTHYECKOTO MAasTHHUKA I10 H3BECTHOMY
3HAQUYEHUIO €ro JIMHbL. BbluncieHue nepuoja KojeGaHUN rpy3a Ha MpYXUHE IO H3BECTHBIM
3HAYEHUSIM €0 MacChl U KECTKOCTH IIPY>KUHBI.

BripaboTka HaBBIKOB BOCHPUHHUMATh, aHAJIMW3UPOBaTh, IiepepadaThiBaThb M IPEAbSIBIATH
MHPOpPMALIMIO B COOTBETCTBUM C TIIOCTaBJIEHHbIMU 3anadyamu. [IpuBeneHue mnpuMepoB
aBTOKoOJIe0aTEIbHBIX MeXaHHUUeCcKUX cucteM. [IpoBenenne knaccudukanum koieOaHmi.

Tema 4.2 JjieKTPOMATHUTHBIC KOJIeOaHNA U BOJHBI

CB00OO/IHBIE 3JIEKTpOMarHuTHbIe KojeOaHus. IlpeBpalmieHue sHepruu B KoJjeOaTelbHOM
KOHType. 3aTyxarlllMe  JJIEKTPOMAarHUTHbIe  KojieOaHus. ['eHepaTop  He3aTyxXarollMX
3JEKTPOMAarHUTHBIX KoJjeOaHuil. BeIHyXAeHHble ayeKkTpudeckue Kosebanus. [lepeMeHHbIH TOK.
I'emepaTtop nepemMeHHOro TOKa. EMKOCTHOE M HMHAYKTHMBHOE COIPOTHUBIICHUSI NEPEMEHHOIO
Toka. 3akoH OMa [Js 3JI€KTPUUYECKON Ienu MepeMeHHOro Toka. PabGoTa M MOIIHOCTH
nepeMeHHoro Toka. ['eneparopsl Toka. TpaHchopmatopsl. TokM BBICOKON YacTOTHI.
ITonyuyenue, nepenadya v pacnpencaeHue 3JIEKTPOIHEPIUM.

DJEeKTPOMarHuTHOE TI0jJie KakK oOcOObI BUJA MaTepuu. JIEKTPOMArHUTHBIE BOJIHBI.
Bubparop I'epua. OTkpeITBId KosieOaTenbHbIH KOHTYp. M300perenune pammo A. C. ITonoBbim.
[TonsaTtne o pagnocsssu. [IpuMmeHeHne 2IEeKTPOMAarHUTHBIX BOJIH.

Buabl yueOHoi1 1eATeIbHOCTH

HaOmnroneHune ocuusuiorpaMM rapMOHHMYECKHX KoJieOaHMM cuibl Toka B nenu. M3MmepeHue
AJIEKTPOEMKOCTH KOHJEHcaropa. IM3mepeHne HMHAYKTMBHOCTH KaTymku. lccinemoBanue
SBIICHUs DJIEKTPUUYECKOIO pe30HaHca B IocienoBarenbHon nenu. [IposenenHue ananoruun
MEXIY dbuznueckumMu BEJIMYNHAMHU, XapaKTEPU3YOIMMHU MEXaHUYECKYIO 51
AIEKTPOMArHUTHYIO KOJie0aTeIbHbIE CUCTEMBI.

Pacuer 3HaueHMH CHIIBI TOKa W HANpsOKEHUS Ha DJIEMEHTax LEeNH IIEPEMEHHOr0 TOKa.
HccnenoBanne npuHOMNa AeicTBUs TpaHchopmaTopa. MccienoBaHnue NpUHIUIIA JEHCTBUS
T€HEPATOpa NEPEMEHHOIO TOKA.
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Ocy1iecTBIIeHUE pauoIiepenadn u paauonpuema. MiccienoBanue CBOMCTB JIEKTPOMArHUTHBIX
BOJIH C ITIOMOIIIBIO MO6I/IJIBHOFO TeJ’IC(bOHa. Passutue IOCHHOCTHOI'O OTHOIICHUSA K U3YyYaCMbIM Ha
ypokax (uU3MKH OOBEKTaM ¢ OCBaWMBaeMbIM BHJAM  JIeATEIHLHOCTH. (OOBICHEHUE
HNPUHLIMIIHAIBHOTO Pa3IddMs IIPUPOABI YIIPYTUX U 3JIEKTPOMArHUTHBIX BOJIH. M3i10keHne cytu
AKOJIOTHYECKUX MPOOJIeM, CBSI3aHHBIX C AJICKTPOMAarHUTHBIMU KOJICOAHHUSIMU U BOJTHAMH.
O6T>$ICH€HI/IC POJIH SJICKTPOMArHuTHLIX BOJIH B COBPECMCHHBIX UCCIICAOBAHUAX Bcenxennotii.

Pa3zgen 5 OIITUKA

Tema 5.1 Illpupona cBera. BosiHOBbIe cBOliCTBa cBeTa

CKOpOCTh pacHpOCTpaHEHUsI CBETA. 3aKOHbl OTPaXCHUs M mpesiomyeHus cseta. [lomHoe
orpaxkenre. Jlun3pl. I'ma3 kak ontudeckass cuctemMa. OnNTHYECKUE TPUOOPHI.

HNntepdepennust ceera. KorepeHTHOCTh cBeTOBBIX Jydyed. HMHTepdepeHIus B TOHKHX
mwieHkax. [lonocsl paBHoil TonmmuHbl. Konbna HeroTona. Mcnonp3oBaHnue uHTEppEpeHIUU B
Hayke © TexHuke. Judpakums cpera. [udpakuus Ha 1EId B HapaUIeNbHBIX JTyyax.
Hudpakumonnas pemerka. Ilonsatue o rosnorpadpuu. Ilonspuszauuss DONEpPEeYHBIX BOJIH.
[Honapuszauusa csera. J[lBoitHoe usydenpenomieHue. llomsapounbsl. Jlucnepcuss cBera. Buubl
criekTpoB. Crnektpbl ucnyckanus. CHEKTpbl MOTJIONIeHUs. YIbTpaduoiaeToBoe U HH(OpaKpacHOE
n3nyyeHusi. Penrrenosckue syuu. MIx nmpupona u  cBolicTBa.

Buab1 yueOHoii 1eATEIbHOCTH

IIpumeHeHne Ha TPaKTUKE 3aKOHOB OTPAXXEHHUSI U NIPEJIOMJICHUS CBETA IIPU PELLICHUH 3a/1a4.
Onpenenenue CHEKTPaJIbHbIX TIPAHUI] YYBCTBUTEJIBHOCTU YEJIOBEUECKOIO rIja3a. YMEHHUeE
CTPOUTH H300pa)k€HUs NPEIMETOB, JaBaeMble JIMH3aMU. PacyeT paccTOosiHHUS OT JIMH3BI J0
n3o0paxeHus npenMera. PacyeT ontudyeckor crutbl TUH3BL. VI3MepeHne (OKYyCHOTO PacCTOSHUS
JIuH3bL. McnblTanue Mogeneli MUKpOCKOIIa U TEJIECKOIA.

HaGmronenue siBaeHuss UHTEpPEPEHIUH DJICKTPOMArHUTHBIX BOJH. HaOmronenue sBiIeHUS
nudpakiuy AMeKTPOMArHUTHBIX BOJIH.

HaGmronenue sBIeHUs TOISPU3ANMMA DJIEKTPOMArHUTHBIX BOJIH. M3MepeHue JIMHBI CBETOBOU
BOJIHBI [0 pe3yibTaTaM HaOmIoJeHus siBIeHus1 uHTepdepeHnuu. HalOmronenue sBiaeHUs
nudpakiuu ceeta. Habmonenue siBieHus mojasgpu3aniui U gucnepcuu ceta. [louck paznuuunii u
CXOACTBa MeXHay IU(pPaKIMOHHBIM W JHUCIEPCUOHHBIM cHeKTpamu. [IpuBeneHune mnpuUMepoB
TOSIBJICHUSI B TIPUPOJI€ Y MCIIOJIH30BAHUS B TEXHHUKE SIBICHUM WHTEep(PEpeHIUH, TUQPPaKInu,
MOJIIPU3AalMU M JucIiepcuu ceera. llepeuncnenue MeTonoB MO3HaHUsI, KOTOPBIE MCIIOJIb30BAHBI
MPU U3YUYECHUU YKa3aHHbBIX SIBJICHUM.

Pasnea 6 JJIEMEHTBI KBAHTOBOM ®U3UKH

Tema 6.1 KBanToBasi onTuka

KBantoBas rumore3a Ilnanmka. @otonsl. Buemnwuii dortosnexkrpuyeckuii 3G PeKT.
Bnytpennnii pororpdexr. Tumnsl poTod311€ MEHTOB.
Tema 6.2 @u3ukKa aToMa M1 AaTOMHOI'0 SIAPa

Pa3zBuTre B3MISII0B HA CTPOEHHE BELIECTBA. 3aKOHOMEPHOCTHM B AaTOMHBIX CHEKTpax
Bojlopoza. Snepnas monens atoma. OnbITel J. Pesepdopna. Moaens atoma Bogopoaa no H. bopy.
KBaHTOBBIE TE€HEPATOPHI.

EcrecTBeHHas panoaKkTUBHOCTh. 3aKOH paJHMOaKTUBHOro pacnana. CriocoObl HaOMOACHUS U
peructpanuu 3apsbkeHHbIX yactull. Dddext BaBunoBa — YepenkoBa. CTpoeHHE aTOMHOIO spa.
JlebekT Maccel, DSHEprus CBA3M U YCTOMUMBOCTH AaTOMHBIX siiep. SlepHbIE  peakIMH.
UckyccTBeHHass paauoakTUBHOCTh. Jlenenue Tspkenbix snep. llemnas simepHast  peakius.
VYnpasisemas nenHas peakuus. SAnepHsiii peakrop. IloimyuyeHue paarOakTUBHBIX M30TONOB U UX
npuMeHeHue. bruosiornueckoe AeMCTBUE palMOAKTUBHBIX M3JIyYCHUU. DJIIEMEHTApHBIE YaCTHUIIBI.
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3 YCJOBUSA PEAJIM3AIIMA YYEBHOM TUCIUATIIAHBI
3.1 MaTepuajbHO-TEXHHYECKOE 00ecreueHne
I[HSI pcaim3anuu MmporpamMmbl y‘IGGHOfI AUCHUIUIMHBI NPCAYCMOTPCHBI CICAYIOIHNE CIICHUAILHBIC
MIOMEIIEHUS U OCHAIIICHHE:
Tun 1 HaMMeHOBaHMe
CNEeNHAJTBHOT0 MOMelleHU sl

Ocnameﬂue CIICHNHUAJIBHOI'O MOMECIIICHU A

KaOHHeT €CTECTBEHHOHAYUYHBIX | MynbTUMEIUIHBIE  CPEACTBAa  XpAHEHUs, Mepefayn |

NUCIUAILINH MIPEICTABJICHUS uH(pOpMaInH. YyeOHO-MeTOoHYECKAs
JOKYMEHTAIWsI, AMJAKTHYECKUE CPEICTBA

nabopatopust Puzuku JlaGopaTtopHoe o0oOpyqoOBaHWE; MOJAEIH MO (u3MKe, HAOOPHI

nabopaTopHble, B T.4. MO MEXaHHKE, 3JICKTPOMAarHETU3MY,
ONTUKE; HW3MEPHUTENbHbIE MNPUOOPHI AT BBITOJHEHHS
7a00paTOpHBIX ~ paboOT:  AJIEKTPOMETP,  MYJIBTHMETPHI,
BOJIETMETPHI, aMIEPMETPBI; KOMIUICKT JAEMOHCTPALMOHHOTO
00OpyIOBaHUST O  AJIGKTPOCTATHKE,  YCTaHOBKA IS
ONpeNeNIeHUs]  JUIMHBI ~ CBETOBOW BOJIHBI C  MOMOIIBIO
TU(GPaKIMOHHON  pemieTkd, Habop  0o0OpydoBaHHS IO
DIIEKTPOIIHA3Y

[Tomemienne st xpaneHus  u | llkader, cremmaxku  uis  XpaHEHUs  JIaOOPaTOPHOTO
NpOopUIAKTUIECKOTO  OOCITY)KMBaHUS | 000PYJIOBaHUS, HHCTPYMEHTOB U PACXO/IHBIX MaTEPUAIIOB.
y4eOHOro 000pyIOBaHHUS

3.2 YueOHoO-MeTOANYeCKOEe H HH(POPMAIHOHHOE 00ecneyeHHe Peain3aiii MPOorpaMMbl
OcHOBHbIE HCTOYHUKH

1. KopsiTHukoBa, E. C. ®uzuka [ans CIIO] [Dnexktponnsiii pecypc] : yuebnoe nocodue. Y.1 / E. C.
KopsitHukosa, JI.A. Onep, JI. A. Hukonoposa ; MI'TY. - Maruuroropck : MI'TY, 2016. - 1 snektpoH.
OT. JTUCK (CD-ROM). — Pexum JIOCTyIa:

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

2. KopeitaukoBa, E. C. ®u3uka [DnekTpoHHBIH pecype] : yuebnoe mocobue [mns CIIO]. U.2 / E. C.
KopsiTHukosa, JI. A. Onep, JI. A. Hukonoposa ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 anekTpoH.
OIIT. TICK (CD-ROM). - Pexum JOCTyTA!
https://magtu.informsystema.ru/uploader/fileUpload?name=5118.pdf&show=dcatalogues/5/8824/S118.pdf
&view=true . — MakpooOBeKT.

3. ®usuka. Teopuss u mpakTuka [DNEKTPOHHBIH pecypc| : yueObHoe mocodbue / IMox pen. mpod. C.O.
Kpamapoga. - 2-e u3z., nom. u nepepa0d. - Mocksa: U1 PUOP, HUL] NHDPA-M, 2016. - 380 c. - Pexxum
nocryma: https://new.znanium.com/read?id=264612 -. 3arx. ¢ skpana. - ISBN 978-5-369-01522-3

JlonoJHUTeIbHbIE HCTOYHUKH:

1. ®usuka [DnekrpoHHbIid pecype]: yueObnuk / A.A. Ilunckuit, I'.}O. I'pakoBckuii; mox obul. pen.
0.M. uxa, H.C. IlypsieBoil. - 4-e u3z., uctp. - Mocksa: ®OPYM: UH®PA-M, 2017. - 560 c. :un. —
(Cpennee mpodeccuonanbuoe obpazoBanue). Pexxum mgoctyma: https://new.znanium.com/read?id=90067
- 3aru. ¢ skpana. — ISBN 978-5-91134-902-8

2. Hemumuenko, B. WM. @dusmka [DnektponHbli pecypc|: yueOnuk / B. W. [demumyenko,
. B. Jlemuguenko. — 6-e u3z., mepepad. u mom. — MockBa: UHOPA-M, 2018. — 581 c. — Pexum
nocryma: https://new.znanium.com/read?id=300518 - 3aru. ¢ sKpaHa.

3. ®usnka. OCHOBBI JIEKTPOJUHAMUKH. IJICKTPOMArHUTHBIE KOJCOAHUS W BOJHBI [ DICKTPOHHBIN
pecypc]: yuebnoe mocobue / Kyzunenos C.U., - 4-e uzn., ucnp. u aom. - MockBa: By3oBckuii yueOHUK,
HUILL UH®PA-M, 2015. - 231 c. - Pexxum poctyma:  https://new.znanium.com/read?id=215043 -. 3aru.
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c akpaHna. - ISBN 978-5-9558-0332-6

4.

Kypc nekuwmii o ¢usuke. Dnekrpocraruka. [locTostHHBINA TOK. DnekTpomarHeTu3M. Konebanus u

BOJIHBI [DneKTpoHHBIN pecypc]: yuedHoe mocobdue / Kysnenos C.U., Cemkuna JI.U., Porozun K.U. -

Tomck:

u3n-Bo  Tomckoro mosutex. yHuBepcurera, 2016. - 290 c. - Pexum pocryna:

https://new.znanium.com/read?id=218874 - 3aru. ¢ sxpana. - ISBN 978-5-4387-0562-8

Hepnounqecm/le H3TaAHUA

1. DnexrpuuectBo. — ISSN 2411-1333
IIporpammuoe obecnneuenne u Uurepuer-pecypcesni:
HaunmenoBanmue IO Ne Jlorosopa Cpok aelicTBHS JTHIEH3UHU
MS Windows 7 (moammcka | JI-1227 oT 08.10.2018 | 11.10.2021
Imagine Premium) H-757-17 oT 27.06.2017 | 27.07.2018
J1-593-16 oT 20.05.2016 | 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 o1 17.09.2017 0eccpouHo
Kaspersky Endpoint Security ans | J-300-18 oT 21.03.2018 | 28.01.2020
ousHeca-CtaHIapTHBII N-1347-17 oT 20.12.2017 | 21.03.2018
J1-1481-16 oT 25.11.2016 | 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOJTHO PACIPOCTPAHIEMOE 0ecCpovHO

HNuTepHeT-pecypcsl

1.

2.

3.

®denepanbHbIi EHTP WHGOPMAIIMOHHO-00pa3oBaTesbHBIX pecypcoB — OIIUOP [DnexTponnsiit
pecypc]. — Pexxum nocryna: www.fcior.edu.ru, cBoOomHbIii. — 3ari. ¢ skpana. f3. pyc.

Enunas xomnexknus mudpoBbIX 00pa3oBaTENbHBIX PECYpCOB [DIEKTPOHHBIN pecypc]. — Pexum
nocrymna: wWww.school-collection.edu.ru, cBoGoaubIii. — 3ari. ¢ a3kpaHa. S3. pyc.

WHTYNUT — HAIMOHAJIBHBIN OTKPBITHIA YHUBEPCUTET. [ DNEKTPOHHBIN pecypc]. — Pexxum nocryna:
www.intuit.ru/studies/courses, cBoGoaHbIA. — 3ar. ¢ 9kpaHa. 3. pyc.

Nucturyr HOHecko 1o WHOOPMAIMOHHBIM TEXHOJOTHSM B O0Opa3oBaHHH. [DIEKTPOHHBIN
pecypc]. — Pexxum nocryna: https://iite.unesco.org/ru/, cBoGoaHbIi. — 3ar. ¢ skpaHna. S3. pyc.

. @enepanbHbIil 00pa3zoBaTenbHbIi nopTall «H(pOpMallnOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUN

B 00pa3oBaHUM. [DneKkTpOHHBIIH pecypcl]. — Pesxxum JIOCTYyTIa:
http://window.edu.ru/resource/832/7832, cBoboaHbIit. — 3ari. ¢ skpaHa. 53. pyc.

. [Mopran mudpoBoro obpasoBanus. [INeKTpoHHBINH pecypc]. — Pexxum gocryma: www.digital-

edu.ru, cBoOomHBIH. — 3ariL. ¢ sKpaHa. S13. pyc.

. Enunoe oxHo mocryna k obpasoBarenbHbIM pecypcam Poccuiickoit deaepannu [DneKTpOHHBIN

pecypce]. — Pesxxum mocryma: http://window.edu.ru/, cBoGoaHbIi. — 3ari. ¢ akpana. S3. pyc.

. CIIO B poccuiickux mkonax: komanga ALT Linux paccka3blBaeT 0 BHEIPEHUH CBOOOJHOTO

MporpaMMHOTO oOecrnedeHusi B mikonax Poccum [DnekTpoHHBIM pecypc]. — Pexxum goctyna:
http://freeschool.altlinux.ru/, cBoGomHsIii. — 3ari. ¢ skpaHa. 513. pyc.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEFHOU JUCITATLIAHBI

KOHTpO.HB U OLCHKa PC3YJIbTATOB OCBOCHHUSA AUCHUIUIMHBI OCYIICCTBIIAICTCA IIPCIIOAAaBaTCIIEM B

IIPOLIECCE TEKYLIETO KOHTPOJIS U IIPOMEXYTOYHON aTTECTALIUU.

4.1 Texymmii KOHTPOJIb

Ne KoHTposmmpyemslie pa3aensl KoHntponmpyemslie HanmenoBanue
- (Tembl) yueOHOM TUCIIUIUIMHBI pe3yIbTaThI OIICHOYHOTO CPEJICTBA
1 BBenenue JIP4, JIP13 MP3, IIP2
Tecm
2 JIP4, MP 3, MP4,
Paznen 1 Mexanunka I1P1, ITP2, ITP3, ITP4, | Konmporsias paboma
IIP9 Tecm
3 JIP4, MP4, IIP1, I[IP4 | Jluxmanmoi
Tema 1.1 KunemaTtuka iy
[paxkmuueckas paboma
(npaxkmuueckoe 3a0arue)
4 Tema 1.2 3akonsl wmexauuku | JIP4,MP3,IIP2, Lpaxmuueckas paboma
HeroTona 1IP4,1IP9 (npaxmuseckoe 3a0arue)
5 Tema 1.3 3akonbl coxpanenust B | JIP4, MP3,MP9, IIPI- | [lpaxmuueckas paboma
MEXAHUKE I1P4 (npaxkmuueckoe 3a0anue)
Jlabopamopras paboma
6 Paznen 2 JIP4, JIP9, MP3, MP4, | Tecm
MPY, ITP2, ITP3, Konmponvas paboma
OcnoBbl MouIeKyISIpHON GU3HKH | 17p4 [IP7, TIPS, ITPY,
U TePMOJIMHAMHUKH IIP10, ITP11
7 Tema 2.1 OcHoBbI MoNeKynsspHO- | JIP9,MP3, MP4, IIP2, | [lpaxmuueckas paboma
KHHETUYECKOMN TEOpHUH. 1IP3, I1IP4, IIP8 (npaxmureckoe 3adanue)
W neanbHbIA ra3 Jlabopamopnas paboma
Jluxmarmoi
8 2.2 CpoticTBa napos, xwunkocteit u | JIP9, MP3, IIP3, IIP7, | JlabopamopHas paboma
TBEPIBIX TEN IIPS, I1P9, IIP10
9 Tema 2.3 OcHoBwl | JIP4, MP3, MP9, IIP2, | llpaxmuueckas paboma
TEPMOJNHAMUKHU IIP3, IIP4. IIP1 ] (npaxmuueckoe 3a0ate)
10 JIP13, MP3, MP4, Konmpomras paboma
Pasnen 3 MP5, ITP4, ITP5, | Tecm
DJIeKTPOAMHAMHUKA 11P6, ITP7, ITPS,
1IP11
11 T 319 JIP13, MP4, MPS5, Tpaxmuyeckas paboma
ema 3.1 DnexTpuueckoe mnoie [1P4, IIP6, IIP7 (paxmsseckoe 3a0anie)
12 JIP13, MP3, MP4, Tpaxmuyeckas paboma
Tema 3.2 3aKOHBI MOCTOSIHHOT'O IIP4, ITP5, TIPS (nparmurieckoe sadarie)
TOKa Jlabopamopnas paboma
Jluxmarmoi
Tema 3.3 DNeKkTpHYECKUH TOK B JIP13, MP3, MP4, Jlabopamopmnas paboma
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13 | pa3nmuHBIX cpenax 1IP4, TIPS, IIP11
14 JIP13, I[TP4, IIP11 17 60
Tema 3.4 MaraurtHoe mone 3, 11P4, PAKTIAECRA padomd
(npaxkmuueckoe 3a0anue)
15 Tema 3.5 DraekTpoMarHuTHas JIP13, MP1, [1P4, Lpaxmuyeckas paboma
WHAYKIUS IIP11, IIP6 (npaxmureckoe 3a0aHue)
16 JIP4, JIP13, MP3, Tecm
Pa3nen 4 MP4, IIP1, IIP2, KonmpomHas paboma
Kose0anus v BOJIHBI I1P4, ITP10
17 Tema 41 MeXAHIICCKHE JIP13, MP3, IIP], Tpaxmuyeckas paboma
IIP2, ITP4 (npaxkmuueckoe 3a0anue)
KoJIcOaHUA U BOJIHBI Jlabopamoprasi paboma
18 JIP13, MP3, MP4, Tpaxmuyeckas paboma
Tema 4.2 DnekTpoMarHuTHbIE
5 IIP1, ITP2, ITP4, IIP10 | (npaxmuueckoe 3a0anue)
KOJIEOAHUS U BOJIHBI Jlabopamoprasi paboma
19 Pasnen 5 JIP4, ZIWI;? Zﬁ;, 1IP2, [];ecm -
OnTuka A OHMPOTILHASL PAOOMa
20 Tema 5.1 TIlpupoga cpera. JIP4, MP3, IIP1, Tpaxmuueckas paboma
. IIP2, I1IP4, ITP8 (npaxmuueckoe sadarue)
BoiHOBEIE CBOIiCTBA CBETA Jlabopamopras patoma
21 Pasnen 6 JIP4, MP9, ITP2, I1P4, 17; ecm -
DJIeMeHTHhI KBAaHTOBOH (pU3NKH 11p6, 11P11 ORIPToHAZ paboma
22 JIP4, MP9, IIP2, I1P4, | Ilpaxmuyeckas paboma
Tema 6.1 KBanToBas ontuka I1pe6, 11P11 (nparmurieckoe 3adanue)
23 Tema 6.2 dusuka aroma Hu J1P4, MP9, I1P6, Hpakmuqeacaﬂp;zgoma
ATOMHOTO 12 ITIP11 (npaxmuveckoe 3a0arue)
24 Pasnen 7 JIP4, MP9, IIP1, IIPS, | Tecm
IBojonusa Beeennoii 11P7, ITP11
25 | Tema 7.1 Ctpoenue u paszsutu{ JIP4, MPY, IIP1, I1PS§,
Bcenennoit IIP7, IIP11

4.2 IlpoMe:xxyTOYHAS aTTeCTALUSA

[IpomexxyTounasi arrectanus OOYYAIOMIMXCS OCYIIECTBISIETCS IO
JUCHUIIIIMHBI U TTO3BOJISIET ONPEIEIUTh KAYECTBO U YPOBEHB €€ OCBOCHMUS.

dopma npoMeKyTOUHOM aTTecTauuu no aucuuruiiie « Pusnka» nuddepeHupoBaHHblil 3a4eT B 1

3aBCPIICHUUN U3YYCHUA

CEMECTPE U DK3aMEH BO 2 CceEMECTPE.

Ne Bonpocwl oughgpepenyupoeannozo 3auema/ oudakmuuecxkue Tema

COUHULbL

1 | Bugs! aBrmxeHus Tema.
2 | Yckopenue. [lepemenienue.
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Bunnl MexaHHYeCKUX CHIIL. Pasnen 1 Mexanuka
3akons! HeroToHA.

Nmnynbce Tena. UMynbe cuiibl. 3aKOH COXpAHEHUS UMITYJIbCA.

o O MW

Mexanudeckas pabora. MoIIHOCTh. DHEpruss W €€ BHJBL. 3aKOH
COXpaHEHHUs] SHEPTUH.
7 |OcuoBublie nonoxxenusst MKT. lud¢ysus. BpoyHoBckoe nBMXeHUE.

Paznen 2
OCHOBBI MOJIEKYJISIPHOM
8 |OcnoBHoe ypaBuenue MKT. [laBnenue rasa. (hu3MKK 1 TEPMONHAMHUKH
9 |YpaBHeHHE COCTOSHUS HI€AIbHOTO Tra3a. M3ompoieccsl B razax.
10 |[IepBoe HavanO TEPMOJUHAMHKH, €TI0 MPUMEHEHUE K U30IPOIIECCaM.
11 {Tepaplie Tena, UX CBOKCTBA.
No Konumponsnosie eonpocwt Ixkzamena/Ooudaxmuueckue eOUHUbl Tema
1 |OcnoBubie nonoxenuss MKT, ux onsitHoe oO0ocHOBaHue. Juddyzus. Paznen 2
BbpoynoBckoe npmxenue. OcaoBHoe ypaBHeHue MKT. OCHOBBI MOJICKYJISIPHOM
bU3MKYN U TEPMOIMHAMUKHI
2 |DnekTpuueckas eMKOcTh. KoHieHCaTOPBI U MX BUIBL. Paznen 3
DNeKTpoAMHAMUKA

3 |Ompenenuth  CKOPOCTh  OTIJA4d  BHHTOBKH, €CIH  CKOpPOCTh
BbUIeTatonel mynu 760 m/c, a macca BuHTOBKH B 500 pa3 OGosnbiie Paszen 1 Mexannka
Macchl IyJIu

Kpurepun ouenku ougpgpepenyuposannozo 3auema u 3kzamena

- «OTINYHO» - TEOPETHUYECKOE COAEpKaHUE Kypca OCBOCHO IMOJHOCTHIO, 0€3 MpoOesos,
yMeHHUs c(pOpMHUPOBaAHBI, BCE NMPETYCMOTPEHHBIE MPOrpaMMOi yueOHbIe 3a/laHHs BBIIIOJIHEHBI, KAYeCTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopolIo» - TEOPETHUYECKOE COJepKaHME Kypca OCBOCHO IOJHOCTbIO, 0€3 MpoOesos,
HEKOTOpblE YMEHHUs CPOPMHUPOBAaHbI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMOil ydeOHbIE
3aJJaHMs BBITOJIHEHBI, HEKOTOPBIE BHU/IbI 3aJaHUH BBITOJIHEHBI C OIIMOKaMH.

- «Y IOBJIETBOPUTEIBHO» - TEOPETUUYECKOE COJEp)KaHWE Kypca OCBOEHO YacTHUYHO, HO
poOesbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HeoOXOIuMble YMEHHUs pabOThl C OCBOEHHBIM
MaTepuajJoM B OCHOBHOM C(OPMUPOBAHBI, OOJIBLIIMHCTBO MPEIYyCMOTPEHHBIX MPOrpaMMoil oO0ydeHus
y4eOHBIX 3aJJaHHI BBIITOJHEHO, HEKOTOPHIE U3 BHITIOJHEHHBIX 33/1aHUN COJIEPKaT OLINOKH.

- «HeynoBneTBOPUTENBHO» - TEOPETUUECKOE COJIepKaHNE Kypca HE OCBOEHO, HEOOXOAUMBbIe
yMeHUS He C(OPMHUPOBAHBI, BBINOJIHEHHbIE YUeOHbBIE 3a/IaHUS CO/IEPKAT IpyOble OIIMOKH.
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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 MHUKpPO Tpynmax:
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. OcHospl | [IpakTnyeckast padora Ne 6 Pemenue 3anau o reme 2
MOJIEKYJISIPHO- «OcHoBbl MKT».
KUHETHYECKON IIpakTnyeckas padoraNe7 «Pemenue 3ana4d Ha
Teopuu. neanbHbIl | ypaBHEHHE COCTOSHUS UCAILHOTO ra3ay
ras JlabopaTopnasi padora Ne3 IIpoBepka ra3oBbIX 3aKOHOB. 3
2
2.2 CgoiicTBa JlabopaTopuas padora Ned Poct kpuctasios. 2
napos, xuakoctell | JlaboparopHasi padora NeS M3mepenue BIaXHOCTH 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».
JlaGoparopHas padora Ne 9 «IIpoBepka 3ak0OHOB 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 Mexanunueckue | Jlaboparopnas paGora Nel4 H3ydeHume 3aBUCHMOCTU 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 «OQnekTpoMarHuTHbIE 2
KOJIeOaH!s I BOJIHBI».
JlabopaTopnasi padora Ne 15 «/3ydyenue ycrpoiicTBa 2
TpaHcpopmaTopa, FreHepaTopa.
Pazgen 5 Ontuka 10
5.1 Ilpupona JlabopaTopnasi padora Nel6 «OnpeneneHue nokasaremns 2
cBeTa. BonHoBbIE MIPETIOMIIEHUS CTEKIIaY.
CBOMCTBA CBETa JlaGopaTopuas padora Nel7 «/3y4yenue uHTeppepeHInn 2
U AUPPAKIII.
JlaGopaTopHas padora Nel8 N3mepenue ninuHbI 2
CBETOBOM BOJIHBI C TOMOUIbIO TU(PAKIIMOHHOMN PEIIETKH.
JlaGopaTopHas padora Ne 19 «HabGmronenune ciekTpon
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 | I[IpakTuyeckas padora Ne20 Pemenue 3a1a4 no reme 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 PETUCTPAIIMUA U3MEHEHUWH U TOMTOJTHEHUI

No Paznen paboueit Kpatkoe coneprxaHre H3MEHEHHSI/ TOTIOTHEHIS Jlara, TTonmnuce
n/n pOTPaMMBbI Ne nporokona |npencenarens
3acenanus [1K TIK

Pabouas mporpaMma y4ueOHOH JUCLUTITAHBI «Duszuka»

aKTyanu3upoBaHa. B pabouyio mnporpamMmy BHECEHBI CIEIYIOIINE

U3MCHCHUA
3 YCJIOBUA B cBmm ¢  oOHOBIEHHEM  MaTepHAIbHO-TEXHUIECKOTO
PEAJIM3AIININ obecnieuerns 1. MarepHanbHO-TeXHHYECKoe  obecriedeHune | 16.09.2020 r. A

% o2 . A

YYEBHOU YUTATh B HOBOM pENAKIINU: [porokon Ne 1 7\
JUCHUITJIMHBI Kaouner EcTecTBeHHOHAYYHBIX TUCHMILIUH

VYueOHast ayauTopusi Uil TPOBEACHUsS YYEOHBIX 3aHATHH,

MPaKTHYECKUX W JIADOpATOPHBIX 3aHATHH, AJS TPYIMIOBBIX H

WHIUBHUIYAJIbHBIX KOHCYJIbTAlMM, Ui TEKYLIero KOHTPOJS M

MIPOMEXKYTOYHOH aTTECTaIH.

Pabouee MecTO mpemnogaBarens: IEPCOHANBHBIA KOMIIBIOTED,

paboune MecTa o0ydaromuxcs, 1ocka yueoHas, yueOHast MmeOenb

JladopaTopust Puzuxku

VYueOHast ayauTopusi s TPOBEACHUS YYEOHBIX 3aHATHI,

MPAaKTHYECKUX W JIAOOPATOPHBIX 3aHATHH, AJS TPYNIOBBIX H

WHIUBHUIYaIbHBIX KOHCYJbTalMi, U TEKYIIETO KOHTPOJIS H

MIPOMEXXYTOYHOH aTTECTaIHH.

Pabouee MecTo mnpemnomaBarens: MNEPCOHAIBHBIA KOMIIBIOTED,

npoekTop, paboure Mecta oOydYaloOmUXCs, JOCKa ydeOHas,

yueOHast MeOeb;

K3®, nemonctpanuontnoe obopynoanue mno teme "[lepeMeHHbIN

TOK", JIEMOHCTPAIIIOHHOE obopyoBaHue 1o TeMe

"OnexTpocTaTuka’,  MOJENH  KPUCTAJUINYECKOH  PEIIeTKH,

JEMOHCTPAIHOHHOE o0opyoBaHHe hics) TeMe

"DnexTpoMaraeTu3M", Moaens "OuexTpodopHas MamHA";

AmnepmMeTpsl 1a00paTopHEIE.;

Bapomerp;

BoabsT™meTpri;

MynbTUMETpBI;

DNEeKTpOMETD;

TpyOKH CTEKISIHHBIE;

Irarussr naboparopusie 1wi-01;

Tabnuia MeHpeneesa,

I'urpometp ncuxomerpudeckuit BUT-1,;

Habops! pe3sucTopoB 1 IpaKTHKyMa;

HaGops! maboparopasie «MexaHukay;

HaGops! 1abopaTopHBIE 110 3JIEKTPOIIH3Y;

HabGops! maboparopasie «OnTukay;

Mogenu o ¢usnke;

Ha6op 1o anmekTponu3y (IeMOHCTPalnOHHBIN);

[MpubGop s JIEMOHCTpAlMM 3aBUCHMOCTH  COIPOTHBIICHHS

MeTajljIa OT TeMIIEPaTYphI;

[Tpubop msa nzydeHus npasuia Jlenna;

[Ipubop ans mM3MepeHUs ATUHBI CBETOBOW BOJHBI C Habopom

J(PAKIUOHHBIX PEILIETOK;

[Tpu3ma noBepoyHasi MArHUTHAS
3 YCJIOBUA B BB ¢ 3aKIlO4eHHEM KOHTPAaKTOB CO CTOPOHHUMH
PEAJIM3ALINN ANeKTpoHHBIME OubmotreunbiMu cuctemMamu ObC 3HAHUYM | 16.09.2020 r. s -
YUYEBHOI (Konrpakr Ne K-60-20 ot 13.08.2020 r. OOO «3HAHUYM», Tpotoxon Ne 1 LA
JUCHUTTIMHBI 01.09.2020 r. mo 31.08.2021 r.) mn. HudopmanronHoe

oOecrnieucHre 0OOyYCHHsT YUTATh B HOBOW PEIAKIUH:
OcHOBHbIE HMCTOYHMKH:

1. KopeitaukoBa, E. C. ®muka [mis CIIO] [DaekTpOHHBIN
pecypc] : yuebnoe mocobue. U.1 / E. C. KopeitHukosa, JILA.
Onep, JI. A. Hukonoposa ; MI'TY. - Marautoropck : MI'TY,
2016. - 1 smekrpon. omnt. guck (CD-ROM). — Pexum mocTyra:
https://magtu.informsystema.ru/uploader/fileUpload?name=S5120.
pdf&show=dcatalogues/5/8843/S120.pdf&view=true. —
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MakpooOBEKT.
2. KopsitHukoBa, E. C. ®usuka [DnexTpoHHBIH pecypc]
yuebnoe nocobue [ CIIO]. U.2 / E. C. KopsiTHukoBa, JI. A.
Opep, JI. A. Hukonoposa ; MI'TY. - Maruutoropck : MI'TY,
2016. - 1 snmekrpon. ont. auck (CD-ROM). — Pexxum nocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.
pdfé&show=dcatalogues/5/8824/S118.pdf&view=true. -
MaxpooOBeKT.
3. Owmsuka. Teopus m mpakTUKa [DIEKTPOHHBIA pecypc]:
VYuebnoe nocobue / I[Tox pen. mpod. C.O. Kpamaposga. - 2-e m3n.,
not. u iepepad. - Mocksa: U1 PUOP, HULl MHOPA-M, 2016. -
380 c. - Pexnm JOCTyma:
http://znanium.com/bookread2.php?book=522108 -. 3arm. ¢
skpana. - ISBN 978-5-369-01522-

JonoHuTeIbHbIE HCTOYHUKH:
1. ®usnka [DnekrpoHHblli pecypc]: yueOHMK / A.A. ITuHCKMIA,
I'1O. TI'pakomckuii; mon o6m. pexa. FO.M. [uka, H.C.
[TypeimeBoii. - 4-e uzn., ucnp. - Mocksa: ®OPYM: UHDPA-M,
2017. - 560 c. mm — (Cpemree mnpodeccHOHATBHOE
oOpa3oBaHue). Pexim JIOCTyTIA:
https://new.znanium.com/read?id=90067 - 3arm. ¢ 3KpaHa. —
ISBN 978-5-91134-902-8
2. Jemumuenko, B. Y. ®usnka [DneKTpoHHBIN pecypc]: yueOHUK
/ B. . demumuenxo, U. B. [lemunuenko. — 6-¢ u3m., mepepad. u
nom. — Mocksa: UH®PA-M, 2018. — 581 c. — Pexxum goctyna:
https://new.znanium.com/read?id=300518 - 3ar. ¢ skpana.
3. ®uzuka. OCHOBBI AJIEKTPOAMHAMHKH. OJIEKTpOMarHUTHbIE
KoJIeOaHUsl M BOJHBI [ DJIEKTPOHHBIN pecypc]: yueOHoe mocodue /
Kysnenos C.U., - 4-e u3z., ucnp. u jomn. - Mocksa: By3oBckuit
yuebnuk, HUIl UHOPA-M, 2015. - 231 c. - Pexum goctyma:
https://new.znanium.com/read?id=215043 -. 3ari. ¢ 3KpaHa. -
ISBN 978-5-9558-0332-6
4. Kypc nexnwmii o ¢pusmuke. DIeKTpocTaTuka. [I0CTOSHHBIN TOK.
Onekrpomaraet3M. KomebaHus W BOJHBI [ DIEKTPOHHBIN
pecypce]: yuebHoe mocobue / Kysmemor C.M., Cemxuna JI.U.,
Porozun K.M. - Tomck: wu3n-Bo Tomckoro monmuTex.
yauBepcurera, 2016, - 290 c¢. - Pexum goctyna:
https://new.znanium.com/read?id=218874 - 3arm. ¢ oKkpaHa. -
ISBN 978-5-4387-0562-8

3 VCJIOBUS
PEAJIN3ALIUU
VYEBHOU
JUCLMITIMHBI

B cBi3u ¢ OOHOBJEGHHMEM  MaTepUALHO-TEXHUYECKOIO
obecrieuenuss 1. IlporpammHoe obOecrieuerne u HHTEpHET-
pecypchbl YMTaTh B HOBOM pEeNaKIINK:

KaOuner EcTecTBeHHOHAYYHBIX 1M CUMIIJIMH

MS Windows (mognucka Imagine Premium) morosop 1-1227-18
ot 08.10.2018, cpok neiictBus:11.10.2021

Calculate Linux Desktop cBobomHo pacmnpoctpansemoe I10
(https://www.calculate-linux.org/ru/), cpok nelcTBus: GeCCPOUHO
MS Office Nel135 ot 17.09.2007, cpok neicTBust: 6eccpodHO

7 Zip coboauo pacmupoctpansemoe (https://www.7-zip.org/),
CPOK ACHUCTBHS: OECCPOUHO

JladopaTopust Puzuku

MS Windows (nmoxnucka Imagine Premium) norosop /1-1227-18
ot 08.10.2018, cpok aeiictBus:11.10.2021

Calculate Linux Desktop cBobomgHo pacmnpocrpansemoe I10
(https://www.calculate-linux.org/ru/), cpok nercTBUs: OeCCpOUHO
MS Office Nel135 ot 17.09.2007, cpok neiicTBust: GeccpoyHO

7 Zip cBobomaHo pacmpoctpansemoe (https:/www.7-zip.org/),
CPOK JIeWCTBHs: OeccpodHO

16.09.2020 .
IIporokos Ne 1
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