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1 OBIIASL XAPAKTEPUCTHKA PABOYEIl TNPOIPAMMBI  YYEBHOWM
TACIATITAHBI

1.1 O6aacTh NpUMeHEeHHs POTrPaMMbI

Pabouas mnporpamma yd4eOHON aucuuIuiiHbl @DH3MKA SBISETCS 4YacTbio 00pa30BaTEbHON
nporpaMMbel  CIIO — mporpamMMbl NMOATOTOBKM CIELUAIMCTOB CPEOHETO 3BEHA IO CHEUUAIBHOCTH
cpeaHero mpodecCHOHANBHOTO O00pa30BaHUS TEXHOJIOTMYECKOTO Mpodmis MNpoQecCHOHATBHOTO
oOpazoBaHus

Pabouas nmporpamma coctaBiieHa JUist 09HOU (HOpMBI O0yUCHHS.

1.2 MecTo AMCHUIVIMHBI B CTPYKType MPOrpamMMbl MOATOTOBKH CIENMAJHCTOB CPEIHEro
3BeHa

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

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

yr1yOsIeHHBIH (PO UITBHBII).

PaGovass mporpamma y4eOHOW mucuuiUiMHBL DH3MKA HMEET MEXKIIPEAMETHYIO  CBS3b
00111e00pa30BaTeIbHBIMU YYCOHBIMU AUCIMIUIMHAMU broxumus, ActpoHomusi, Maremaruka.

3HaHMSA U yMEHHMS, NOJIYYCHHbIE OOYUYarOIMMHUCS MIPU OCBOCHUH 00IIe00pa3oBaTenbHON yuyeOHOH
IMCUUILTHHBL «Du3nKkay, yriayOJslFoTCs W PACHIMPSIIOTCS B MPOLECCe M3YYCHUS YUCOHBIX AMCIMILIMH
OporpaMMbl  TIOATOTOBKH  CHELHUAJIMCTOB  CPEIHEro  3BEHA €CTECTBEHHOHAYYHOTO U
o0mIepoheCCHOHATHHOTO ITUKIIOB.

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

JIMYHOCTHDBIE PE3YIbTATHI

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayKu U OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOI'O Ha JIMAJOre KyJIbTYyp, a TAaKKe Pa3InYHBIX
¢dbopM 00IIECTBEHHOTO CO3HAHMsI, OCO3HAHHUE CBOETO MECTa B MOJIUKYIHTYPHOM MUDE;
TOTOBHOCTb M CIIOCOOHOCTh K 0O0pa3oBaHHIO, B TOM YHCIE CaMOOOpa3oBaHUIO, Ha
JIP9 | mpOTsHKEHUHM BCEH >KM3HU; CO3HATENBHOE OTHOIIEHUE K HEMpPEephIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCTICIIHON PO EeCCHOHATLHON U OOIIECTBEHHOM JESTEIHHOCTH,

OCO3HaHHBII BbBIOOp Oyaymiel mpodeccun W BO3MOXKHOCTEH peanu3aliil COOCTBEHHBIX
JKHU3HCHHBIX IINIAHOB;, OTHOIICHHE K HpO(i)eCCI/IOHaJ'II)HOI\/JI ACATCIIPHOCTH KAaK BO3MOXXHOCTHU
y4acTusi B PEIICHUU IJIMYHBIX, OOIIECTBEHHBIX, TOCYIApCTBEHHBIX, OOIIEHAIMOHATBHBIX
po0Jem;

JIP13

MeTanpeaMeTHbIe Pe3yJbTAThI

YMEHHE CaMOCTOSITEJIbHO ONPENEHATh UEIU JEATeIbHOCTA M COCTaBIATh  IIJIAHBI
JIEATEIIbHOCTH; CAMOCTOSITENIBHO OCYILIECTBIATh, KOHTPOJHUPOBATH U KOPPEKTUPOBATH
MP1 JIEATEIIbHOCTD; HMCIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI IS JOCTHKEHHUS MOCTABJICHHBIX
HeNnel U peanu3alvu MJIaHOB JESTeNIbHOCTH; BBIOUPATh YCICUIHBIE CTPATETUH B PAa3IUYHBIX
CUTYalHsIX;

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

MP3 CaMOCTOATEJIbHOMY TIOMCKY METOJOB pEIICHUs NPaKTHYECKUX 3a4ad, MPUMEHECHUIO
Pa3JIMYHBIX METOJIOB IMO3HAHUS;
TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSITENIbHOW  HWH(OPMAIIMOHHO-TTO3HABATEILHON
Mps4 | ACATEIBHOCTH, BIIaJICHUE HABBIKAMH NOJyYEHHs HeoOxoauMoi HH(pOpMAMKH U3 CIOBapei

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

MP5

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

MP9

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

IIpenMeTHBbIE Pe3yabTaThl

I1P1

c(OPMHUPOBAHHOCTb 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

BJIQJICHHE OCHOBHBIMH METOJJAMU HAYYHOTO TIO3HAHMSI, HCIOIb3YEeMBbIMU 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
3€MHBIX YCIOBHSIX;

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 IUIAHUPOBAHHUA W NPOBEAEHUS (U3UUECKUX
HKCIIEPUMEHTOB, OINHCAaHWS W aHajdu3a I[OJyYEeHHOW W3MEepUTeabHOW HHpOopManuu,
OIpEIETICHUS JOCTOBEPHOCTH IOJYYEHHOIO pe3ysbTaTa,;

I1IP11

c(hOpMUPOBAHHOCTh YMEHUW MPOTHO3WPOBATh, AHAIM3UPOBATH U OIICHUBATH IOCIEACTBUS
OBITOBOM U TPOHM3BOJCTBEHHOHN [EATEIBHOCTH 4YENIOBEKa, CBSI3aHHON ¢ (U3MUYECKUMHU
MIPOIIECCAMH, C TTO3MIINI SKOJIOTHYECKOM 0€301MacCHOCTH.




2 CTPYKTYPA U COJEP)KAHUE YUYEBHOU JJUCIHUATLIIMHBI

2.1 TemaTuyeckuii MJIaH

Y4eOHas Harpy3ka o0y4aromuxcs

B TOM YHCJIC

= o @ Ilnanupyembie
4 bTAThI
Pa3znen/ Tema qucuUnJIMHbI o g 5 = = ® pesyt
5 > o = s = OCBOCHHS
2 = = = = = AUCHUTLTUHBI
§ g = =g
< [<p] =4 [<p]
Z 27 | §
= = =
Beenenue 2 2 g%’ JIP13 MP3,
JIPA, MP 3, MPA4,
Pa3znen 1 Mexanuka 27 13 10 4 IIP1, IIP2, IIP3,
I1P4, I1P9
Tema 1.1 Kunemaruka 10 4 4 2 ZIZ Mp4, 1P,
JIP4,MP3,1IP2,
Tema 1.2 3axkoHbl MexaHuku HproToHAa 6 4 2 11P4.1TP9
Tema 1.3 3aKOHBI COXpaHEHHUsI B MEXaHUKE 11 ) 4 2 Z% H%PS’MPQ’
JIP4, JIPY9, MP3,
Paznen 2 MP4, MP9, I1P2,
OCHOBBI MOJIEKYJISIPHOH (DM3UKHU H 26 11 6 9 IIP3, 11P4, I1P7,
TEePMOTUHAMHKH 1P, I1P9,
I1P10, ITP11
Tema 2.1 OCHOBBI MOJIEKYIISIPHO- JIP9, MP3, MP4,
o N OHS YIAPHO™ 199 4 4 3 I1P2, ITP3, [TP4,
KHHETUYecKou Teopuu. MaeanpHbliiras 1IP8
2.2 CBolicTBa MapoB, >KUAKOCTEN W TBEPIBIX JIP9, MP3, IIP3,
POB, Jkocte A 10 4 3] IIP7, TIPS, I1P9,
Ten IIP10
JIP4, MP3, MP9,
Tema 2.3 OcHOBBI TEPMOAMHAMUKHI 5 3 2 IIP2, I1P3, IIP4.
IIPI1
JIP13, MP3,
Paznen 3
il | 50 26 10 14 MP4, MP5, I1P4,
DJIeKTPOAMHAMHUKA IIPS, I1P6, ITP7,
ITP8, 1TP11
JIP13, MP4,
Tema 3.1 DiekTpuyeckoe mose 6 4 2 MP35, ITP4, TIP6,
I1IP7
JIP13, MP3,
Tema 3.2 3aK0OHBI IOCTOSHHOTO TOKA 22 6 6 10 MP4, IIP4, TIPS
I1PS8
Tema 3.3 DIEeKTPUUYECKUI TOK B PA3IUUHBIX JIP13, MP3,
prriee OK B pas 10 6 4 | MP4, 11P4, 1IP5,
cpenax P11
Tema 3.4 MarautHoe moJie 6 6 jYPJI;},)ZP{
JIP13, MP1, [1P4,
Tewma 3.5 DnekTpoMarauTHaAs UHIYKITHS 6 4 2 P11, TIP6
Pa3znen 4 JIP4, JIP13, MP3,
8 20 8 8 4 MP4, ITP1, I1P2,
Kosedanus v BOJIHBI 1IP4. IIP10




Tema 4.1 Mexanndeckue KoJeOaHus U 6 5 9 9 JIP13, MP3, IIP1,
BOJIHBI 1IP2, I[IP4
JIP13, MP3,
Tema 4.2 DneKTpoMarHuTHbBIEC KOJIeOaHUs U 14 6 5 5 MP4, IIPL
BOJIHBI 1IP2, IIP4, IIP10
Pa3pgen 5 JIP4, MP3, IIP1,
Onruka 14 4 2 8 IIP2, I1P4, ITPS
Tema 5.1 Ilpupona cBera. BosiHoOBBIE 14 4 9 8 JIP4, MP3, IIPI,
CBOMCTBA CBETA 11P2, IIP4, ITP8
Pa3pgen 6 10 7 3 JIP4, MP9, IIP2,
JJIeMeHTbI KBAHTOBOW (pU3NKH 1IP4, ITP6, ITP11
6 4 2 JIP4, MP9, IIP2,
Tema 6.1 KBanToBas ontnka IIP4, [1P6, I1P11
Tema 6.2 ®Pusnka aToMa ¥ aTOMHOTO A1pa 4 3 1 P4, %619] 11ps,
Pa3zngen 7 2 2 JIP4, MP9, IIPI,
dpo.nonus Beesennoi 1ps, I1pP7, ITP11
o JIP4, MP9, IIP1,
Tema 7.1 Ctpoenne u pa3zputue Bcenennoii | 2 2 1IPS. 11P7, 1IP1]
Bceero 151 73 39 39
IIpomexyTouHas aTTecTalus, B TOM YucJIe 18 JIP4, MP9Y, IIP1,
KOHCYJIbTAIHH 1p7
Bcero 169 73 39 39

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

EctecTBeHHOHAay4YHBII METOJ TIIO3HAHMS, €ro BO3MOXXHOCTH U TpPaHUIBl TMPUMEHUMOCTH.
DKCHEepUMEHT U TeOpus B TpoIlecce IMO3HAaHHUS MpUPOJbl. MojaenupoBaHue (U3NUESCKUX
SIBIICHUM © TporieccoB. Poib dSKClEpuMEHTa M TEOPUM B TIPOLIECCE TMO3HAHUS TIPUPOJIBI.
®dusnueckas BenuunHa. [lorpemHocT u3MepeHuii pu3nuecknx BenuunH. OU3NUEecKUe 3aKOHBI.
I'panunel npumennmocTy ¢usndeckux 3akoHoB. [loHsTHEe 0 puU3MUecKoil KapTuHE MUpa. 3HAUEHHE
dusuku ipu ocBoenuu npodeccuii CI1O u cnenmansHOcTe# CI1O.

Buab1 yueOHoii 1eATeIbHOCTH

VYMeHHus: MOCTAaHOBKM ILeJed NIeSITeNIbHOCTH, IJIAHUPOBAHUS COOCTBEHHOW JESTEIBbHOCTH JJIf
JIOCTHIKEHUSI ITOCTABJICHHBIX L€JIEH, NMPEABUACHUS BO3MOJKHBIX PE3yJbTaTOB 3THX JICUCTBUU,
OpraHM3ali¥ CAMOKOHTPOJISL ¥ OLIEHKU ITOJIyYE€HHBIX PE3yJIbTaTOB.

Pa3BuTne criocoGHOCTH SICHO M TOYHO M3JIaraTh CBOM MBICIIH, JIOTUYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pEeHHUs, BOCIPUHUMATh M aHAJIU3UPOBATh MHEHUsSI COOECEIHUKOB, IpHU3HABasl IPaBO
JPYTOr0 4€JIOBEKA HAa UHOE MHEHHUE.

[TpousBenenue uaMepeHus GU3NYECKUX BETMYUH U OIIEHKA I'PAHUIBI TOTPELTHOCTENH N3MEPEHU.
[IpencraBnenue rpaHUIbl MOTPEIIHOCTENH HM3MEPEHUN MpPH IMOCTPOCHUH TrpaduKoB. YMeHHe
BBICKA3bIBATh TUIIOTE3BI JIJIs1 00BsICHEHUS HAOIOAaeMBbIX SIBIICHUI. Y MeHue npeajaraTb MoJeNu
SBJICHUM. YKa3aHHe TpaHUl] NPUMEHUMOCTH (U3NYECKUX 3aKOHOB. l3/10’keHHue OCHOBHBIX
IIOJIOKEHUM COBPEMEHHOM HayYHOU KapTUHBI MUpa. IIpuBeeHre npuMepoB BIMSHUSA OTKPBITUM B
(¢u3rKe Ha mporpecc B TEXHUKE M TEXHOJOTMHU Npou3BojcTBa. VMcnonb3zoBanue HTEpHETa N1
roucka HHGopmanuu

Paznen 1 MEXAHUKA




Tema 1.1 Kunematuka
Mexanunueckoe aswxeHue. Ilepememienne. I[lyte. CkopocTb. PaBHOMEpHOE NpPsSIMOIMHENHOE
JIBUXKEeHUE. Yckopenue. PaBHomepeMeHHOe TpsAMOIMHENHHOE ABMxkeHue. CBOOOAHOE mMajCHHUE.
JIBr>keHue Tena, OpOIIEHHOrO MOJ YIJIOM K TOPHU30HTY. PaBHOMEpHOE JBH)KEHUE MO OKPY>XHOCTH.
Buabl yueOHoii 1eATEIbHOCTH

IIpencraBieHne MEXaHUYECKOIO ABHMIKCHUS Tejla YPAaBHECHHUSIMH 3aBHCHUMOCTH KOOpIMHAT H
MIPOCKLIUEH CKOPOCTH OT BpeMeHH. lIpeacTaBieHne MeXaHMUeCKOTo JABMKEHUS Teja TrpadukamMu
3aBUCUMOCTH KOOPAMHAT UM IMPOEKLUHEN CKOpPOCTH OT BpeMeHu. OnpeneneHue KOOpAUHAT
MIPOMIEHHOTO TYTH, CKOPOCTH U YCKOPEHHUs Tena Mo rpadukaM 3aBHCUMOCTH KOOpAHMHAT W
IIPOEKIMHA CKOPOCTH OT BpeMeHH. OmnpeneneHue KOOpAWHAT NPOWIEHHOIO IIyTH, CKOPOCTH U
YCKOpEHHUs Tejla 110 YPaBHEHUSIM 3aBUCHUMOCTH KOOpPAMHAT U MPOECKLUM CKOPOCTH OT BPEMEHH.
IIpoBeneHre CpaBHUTEIBHOIO aAHAJIM3a PABHOMEPHOIO M PAaBHOIEPEMEHHOIO JBH)KCHUU.
Yka3zaHue HCHOIB30BaHUS IOCTYIIATEIBHOIO M BpPAaLlaTEIbHOIO JBWKEHUW B TEXHUKE.
IIpnoOperenue omnbiTa pabOThl B IPYIIE C BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX PpOJEH.
Pa3zpaboTka BO3MOXKHOW CHCTEMBl JEMCTBUUA M KOHCTPYKIMU I 3KCIEPUMEHTAIBHOTO
ONpeNeIeHNs] KHNHEMATUYECKUX BEJIMYMH.

Tema 1.2 3akonsl Mmexanuku HeroToHa

[lepBoiii 3akon Hprorona. Cuna. Macca. Ummnynbc. Btopoit 3akon Herorona. OcHoBHOM
3aKOH KJIaCCUYeCKoW auHaMuKu. Tperuii 3akoH HproToHa. 3akOH BCEMHUPHOIO TITOTEHUS.
I'paButaninonnoe mnone. Cuna Tsbkectu. Bec. CrocoOsl m3MmMepenuss maccbl Tein. Cuiibl B
MEXaHUKE.

Buab1 yueOHoii 1eATEIbHOCTH

[IpumeHeHue 3akoHa COXpaHEHUSI MEXaHWYECKOW DSHEPruu IMpU pacyeTax pe3ysIbTaTOB
B3aMMOJICHCTBHI TEJI TPAaBUTAIMOHHBIMHU CUJIAMU U CHIIAMH YIIPYTOCTH.

Tema 1.3 3aKkoHBbI COXpaHEHHSI B MEeXaHUKeE

3akoH coxpaHEHMs uMmIyibca. PeaktuBHoe nBukeHue. Pabora cunbl.  Pabora
MOTEHIMANIBHBIX ci. MotmHocTh. DHeprus. Kuneruueckas: sHeprus. [loTeHumanbHas >HEprus.
3aKOH COXpaHEHMs] MEXaHMUeCKO# sHepruu. [IpuMeHeHne 3aKOHOB COXPaHEHUS.

Buabl yueOHoil 1eATEIbHOCTH

[IprumeHeHue 3aKk0HA COXpaHEHUSI UMILYJIbCA JUISI BBIYUCIICHUS U3MEHEHUM CKOPOCTEM TeJl IPU UX
B3auMoJAeHCTBUAX. I3mepeHne pabOThl CHUJI U HM3MEHEHHE KHHETHYECKOW »HEpruu Tena.
Brrunciienue paboThl CHIT 1 UBMEHEHUSI KHHETHYECKOW SHEPTUH Teja. Beluucienne noTeHuaibHou
SHEPTMM Tl B TIpaBUTAIMOHHOM moJe. OmnpeneneHue NOTEHIMAIbHOW SHEPIHMH  YIPYro
neOpMUPOBAHHOTO Tejla 10 M3BECTHOM JAepopMalud M KECTKOCTH Tela. YKa3zaHWe TpaHUIl
NPUMEHUMOCTH 3aKOHOB MEXaHUKHU. YKa3aHHe Y4YeOHBIX NUCIUIUIMH, MPU H3YyYEHUU KOTOPBIX
HCIIOJIb3YIOTCSI 3aKOHBI COXPAHEHHUS.
Paznen 2 OCHOBBI MOJIEKYJISIPHOU ®U3UKU U TEPMOIANMHAMMUKHA

Tema 2.1 OcHOBBIMOJIEKYJISIPHO-KMHeTHYeCKOH Teopun. UneanbHbIN ra3

OCHOBHBIE NOJIOKEHHST MOJIEKYJISIPHO-KMHETUYECKOM TeopuH. Pazmepsl M Macca MOJIEKYJ U
atomoB. bpoyHoBckoe gBwkenue. Judpdysus. Cuinbl U d3HEPrusi MeXKMOJIEKYJISIPHOIO
B3auMonecTBus. CTpoeHHE Tra3000pa3HbIX, >KHAKUX U TBEpAbIX Tell. CKOPOCTH JBUKEHUS
MOJIEKYJT U UX n3mepenue. UaeanwvHsiil ra3. JlaBnenue raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOM Teopuu Ta3oB. TemmepaTypa U u3MepeHue. ['a3oBble 3aKOHBI. AOCOIIOTHBIN
HyJb TeMmmepaTypbl. TepMoaWHamMuuecKas IIKajda TeMIlepaTypbl. YpaBHEHHE COCTOSIHUSA
HJleyIbHOTO ra3a. MosspHas ra3oBasi HOCTOSIHHAS.

Buabl yueOHoI qesTeIbHOCTH

BrinosHeHHEe HKCHEPUMEHTOB, CHYXXAaIIMX i OOOCHOBAaHMS MOJIEKYJISIPHO-KHUHETUYECKOM
teopun (MKT). Pemenue 3agady ¢ DpPUMEHEHHMEM OCHOBHOIO YPaBHEHUS MOJEKYJISIPHO-



KHHETHUYECKOM Teopuu ra3zoB. OnpeaeneHre napaMmeTpoB BeIIecTBa B Ta3000pa3HOM COCTOSIHUM Ha
OCHOBAaHMU YPAaBHEHUsI COCTOSIHHMSI HJeajbHOTO raza. OmnpeaeieHUe MapaMeTpoB BeEIIECTBA B
ra3000pa3HOM COCTOSIHUU M TPOUCXOISIINX TIporieccoB no rpadukam 3apucumoctu p (T), V (T), p
(V). DkcniepumenTanbHoe uccieaoanue 3asucumoctu p (T), V (T), p (V). Ilpeacrasnenue B Bue
rpauKoB H30XOPHOT0, H300apPHOTO U U30TEPMUUECKOTO MMPOLIECCOB.

Bbruuciienne cpeiHe KHMHETUYECKOW SHEPrUM TEIUIOBOTO JABMIKEHHUS MOJIEKYJ IO H3BECTHOMU
TeMmIieparype BellecTBa. Brpicka3piBaHue rumnore3 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
OTHOCHUTEIIbHAS BIAXXHOCTb Bo3ayxa. Touka pocbl. Kunenue. 3aBUCMMOCTh TeMIEpaTypbl KUIEHUS OT
nasieHus. [leperpeTsiil nap v €ro UCMOJIb30BAHUE B TEXHHUKE.

CBoiicTBa XKMIKOCTEH. XapaKTepUCTUKA >KUJIKOTO COCTOSIHUSL BelecTBa. [I0BEpXHOCTHBIN Cion
KUJKOCTU. OHEPrus NOBEPXHOCTHOTO cJos. SIBJIEHUS HAa TpaHUILE KUAKOCTH C TBEPABIM TEJIOM.
Kanunnsipuele siBneHus.

CBoiicTBa TBEpAbIX Tesl. XapaKTEpPUCTHKA TBEPIOTO COCTOSHUSA BEUIECTBA. YTPYrHe€ CBOWCTBA
TBepAbIX Tenl. 3akoH ['yka. MexaHnuueckue cBOMCTBA TBEPAbIX Tel. TemnIoBoe paclIMpeHne TBEPAbIX TNl
u xuakocted. [lnaBnenne u kpucraminzauus.

Buab1 yueOHoii 1eATEIbHOCTH

N3mepenue BraxHOCTH Bo3Ayxa. Pacuer KkomuuecTBa TEIUJIOTHI, HEOOXOIMMOTO A
OCYLIECTBIICHHs Tpolecca MepexoJa BElIeCTBA M3 OJHOIO arperaTHOro COCTOSIHUSA B JPyroe.
DKCIIEpUMEHTAJIbHOE HCCJIEJIOBAaHUE TEIUIOBBIX CBOWCTB BellecTBa. llpuBeneHue mnpumMepon
KanWJUISIPHBIX SIBIIGHUHA B OBITY, IPUPOJE, TeXHUKE. VccienoBanne MexaHM4eCKUX CBOMCTB TBEPABIX
ten. IlpumeHenue ¢uU3NUECKUX MOHATHH M 3aKOHOB B y4yeOHOM Matepuajie mpodecCHOHATBLHOIO
xapakrepa. Mcnons3oBanne MHTEepHETa Misi TToMcKa MHGOpPMAIMU O pa3padOTKax W MPUMEHEHHSIX
COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTEPHUAIIOB.

Tema 2.3 OcHOBBI TEPMOTUHAMUKH

OcCHOBHBIE TIOHSITHSI U OTpeJesieHUsl. BHYTpeHHssT SHEPTrUsi CUCTEMbl. BHYTpeHHss1 sHeprust
uaeanpbHOrO raza. Pabora m Teruiora kak (Gopmbl mepegayd dHEPTrHHU. TeIrIoeMKOCTh. Y IelbHas
TEIIOEMKOCTh. YpaBHEHHE TersioBoro OanaHca. [lepBoe Hauano TepMoIMHAMUKU. AauabaTHBIN
nporecc. Ilpunmun aeiictBus tersioBod mammubl. KIIJ[ TermioBoro asuraresns. Btopoe Hnauano
TEPMOJIMHAMUKHU. TepMoaMHaMHUYEeCcKas IIKajda TeMmreparyp. XOJOAWIbHbIE MAallWHBL TerninoBbie
npurarenu. OxpaHa MpUpPO/IbI.

Buab1 yueOHoii 1eATEIbHOCTH

N3mepeHune koiauyecTBa TEIUIOTHI B IpoLeccax Teruronepenadud. Pacder kommyecTBa TEIUIOTHI,
HEOOXOAMMOTr0 JIJI OCYIIECTBIIEHHUS 3aJaHHOrO Mpoliecca ¢ Terionepenaadeii. Pacuer namenenus
BHYTpPEHHEH SHepruu Tej, paboTbl UM NEpPeJaHHOIO KOJMYECTBA TEIJIOTHl C HMCIOJIb30BAHHEM
IIEPBOI0 3aKOHA TEPMOJUHAMHUKH.

Pacuet paboThl, COBEPILIEHHO# ra30M, 1o rpaduky 3aBucumoctu p (V).

Brruncnenue paOoThl raza, COBEPIIEHHON MPU M3MEHEHUM COCTOSIHUS MO 3aMKHYTOMY ILIMKITY.
Brruucnenne KIIJ| npu coBepmieHnn ra3om paboTbl B Ipoleccax HM3MEHEHHMS COCTOSIHUS I10
3aMKHYTOMY HUKIYy. OOBsSCHEHHE MPHUHIMIIOB JEWCTBUS TEIUIOBBIX MaIlWH. JleMOHcTparus poiu
(bU3UKH B CO37]aHUHU U COBEPILICHCTBOBAHUY TETVIOBBIX JIBUTATEIICH.

Paznea 3 QJIEKTPOINHAMHUKA
Tema 3.1 DnekTpuueckoe moJe

DJIeKTpUUeCKUEe 3apsibl. 3aKOH cOXpaHeHus 3apsana. 3akoH KyioHa. DnekTpudeckoe
nosie. HampspbxkeHHOCTHh aniekTpudeckoro mons. [lpuHmmmn cyneprno3unmu monieii. PaGora cun
aneKkTpocTaTuueckoro mnonusd. lloreHnman. Pa3HOCTP  MOTEHHMAIOB.  DKBUIIOTEHLHMAJIBHBIE
NOBEepXHOCTH. CBSI3b MEXKIY HANPSHKEHHOCTHIO M PA3HOCTHIO MOTEHIIMATIOB 3JIEKTPUYECKOTO TOJIS.
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Jvonextpukn B anekrpudeckom  nose.  Ilomspuzanmst  gusnektpukoB.  IIpoBonHuMKM B
anexktpuyeckom mosne. Konaencaropsl. CoenuHeHHe KOHJIEHCATOpOB B Oarapero. DHeprus
3apsKEHHOI0 KOHJIEHCATOpa. DHEPIHsl DJIEKTPUYECKOIO MOJIS.

Buabl yueOHoii 1eATEIbHOCTH

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

Brraucnenwne HAIIPpSAXKECHHOCTH  JJICKTPHUYCCKOI'O IIOJII OJHOI'O M HECKOJIIBKUX TOYCYHBIX
QJICKTPHUYCCKUX 3apsa0B. Brrauciaenue IIOTCHIHAJIa SJICKTPUYICCKOro IoJisi OAHOIO U HECKOJIBKUX
TOYCYHBIX JJICKTPUYCCKUX 3apsAd0B. I/I3MepeHHe Pa3HOCTH IMOTCHIIMAIOB.

H3MepeHI/IC OHEPIur SJICKTPHUUCCKOI'O IIOJIA 3aps’>KCHHOI'0 KOHJICHCcCaTopa. Brrancnenme OHEPruun
QJICKTPHUYCCKOI'O IOJIA 3aps’KCHHOI'O0 KOHACHCATOpPA. Pa3pa60TKa JaHa M BO3MOXKHOM CXEMBI
,Z[CﬁCTBI/Iﬁ OKCIICPUMCHTAJIBHOI'O OIIPCACIICHUA SJICKTPOEMKOCTH KOHACHCATOpa u
I[I/IZ-)JIGKTPI/I‘-IGCKOﬁ MNpOHUIACMOCTHU BCIICCTBA. HpOBCIICHI/IC CPaBHHUTCIILHOT'O aHalik3a
T'PaBUTAllTUOHHOI'O U OJICKTPOCTATHUYCCKOI'O MOJICH.

Tema 3.2 3aK0OHBI MOCTOSTHHOIO TOKA.

VYcnoBusi, HEOOXOAUMBIEC JJIs BOSHUKHOBEHHSI U TIOJJIEPKaHUS DJIEKTpUYecKoro toka. Cuma
TOKa U IJIOTHOCTH TOKa. 3akoH Oma mis yyactka nenu 60e3 3/[C. 3aBUCUMOCTD 3JIEKTPUYECKOTO
CONPOTUBJIEHHUS OT Marepuana, UIMHbI M IUIOMIAAd IIONEPEYHOr0 CEYEHUS MPOBOJHHKA.
3aBUCHUMOCTH AJIEKTPHUUECKOT O COMPOTUBJICHUS MPOBOJIHUKOB oT TeMIepaTyphbl.
DNEeKTpOABMKYIlasi Cuja HCTOYHHMKAa ToOKa. 3akoH Owma mis nonHol uenu. CoenuHeHue
MpoBOAHUKOB. COEMHEHUE MCTOYHUKOB JJIEKTPUUECKON SHepruu B Oartapero. 3akoH Jlxoymins—
Jlenna. Pabota 1 MOIIHOCTB 3JIEKTPUYECKOr0 TOKa. TeIruioBoe AeiCTBUE TOKA.

Buab1 yueOHoii 1eATEIbHOCTH

W3mepeHne MOIHOCTH AieKTpudyeckoro Toka. Mzmepenue 3/1C u BHyTpEeHHEr0 COIPOTUBIICHUS
HMCTOYHMKA TOKA.
BeinonHeHne pacyeToB CWIbl TOKAa M HaOpsDKEHUH Ha ydyacTKax »>JIEKTPUYECKUX Ienei.
OObsicHEHHE Ha IpUMEpE UIEKTPUUECKOW 1ienu ¢ aByMs ucrouyHukamu toka (D/1C), B kakom
Clydyae HMCTOYHHUK 3JIEKTPUUYECKOW >HEpruu padoTaeT B peKHMME I'eHepaTopa, a B KaKOM — B
pexume mnorpedutens. OmnpeneneHue TeMmmIeparypbl HUTH HakaauBaHus. 3mepenue
AJIEKTPUYECKOTO 3apsifia AJIEKTPOHaA.

Tema 3.3 DiekTpr4yecKkuii TOK B pa3JIM4HbIX cpefax

[TpoBOAMMOCTE METAIIIIOB, SIBIEHHE TEPMOAIEKTPOHHON YMUCCHHU, CBEPXITPOBOIUMOCTb.

CoOcTBeHHas TPOBOAMMOCTH MOJYIIPOBOIHUKOB. [10TynpoBOIHUKOBBIE TPUOOPHI.

Buabl yueOHoil 1eATEIbHOCTH
CHsiTHE BOJIbTAMIIEPHOM XapaKTEepUCTUKU jauona. [IpoBeneHne CpaBHUTEIBHOTO aHaIU3a
MOJIyITPOBOJHUKOBBIX JIMOJOB U TPUOIOB.
UcnonszoBanue MWHTepHeTa il moUcKa MHQOpMAUM O TMEPCHEKTUBaX pa3BUTHUSA
MOJIyITIPOBOJHUKOBOM TEXHUKH.

Tema 3.4 MaruutHoe noJie

BekTop MHAyKIMM MarHUTHOro moss. JleMcTBME MarHWTHOrO MOJISI HAa MPSIMOJWHEWHBIN
MPOBOJAHUK C TOKOM. 3akoH Awmmepa. BzammopeiictBue TokoB. MarHuTHblii noTok. PabGora mo
MEPEMEIICHNAI0 TPOBOJHUKA C TOKOM B MArHMTHOM TIone. JlefcTBME€ MAarHWTHOIO IIOJISI Ha
nerokymuiics 3apsia. Cuna  Jlopenna.  OmpeneneHue  yA€IbHOro  3apsiga. 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 MAarouTHOM II0JIC.

Tema 3.5 JiiekTpoMarHuTHast HHAYKIHS
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DneKTpoMarHuTHasi UHAYKUua. BuxpeBoe anekrtpudeckoe nosie. CaMOMHAYKIUS. DHEPrus

MarHUuTHOT'O MOJISI.
Buabl yueOHoO# 1eATeJIbHOCTH

HccnenoBanne SIBICHUN OSISKTPOMArHUTHOW WHIAYKIWU, camMOMHIyKIuu. OOBsSCHEHUE
MpUHIUIA JeWCcTBUS diekTpoaBurarens. OObsCHEHHE MPUHIMUIIA JEUCTBUS TIeHepaTopa
AJIEKTPUYECKOTO TOKA M AJIEKTPOU3MEPUTEIBHBIX TTPUOOpOB. OOBsICHEHNE TIPUHITUIIA JCHCTBUS
Macc-crekTporpada, yckopuTenaei 3apsokeHHbIX dacTull. O0bsICHEHHE PO MAarHUTHOTO IMOJIS
3eMiii B )KU3HU PAaCTCHUM, )KUBOTHBIX, YEJIOBEKA.
[IpuBeneHue 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 Ko0J1e0AHUSA U BOJHLI

KonebarenpHoe paBmkenue. [apmonuueckue kosiebanus. CBOOOAHBIE MeEXaHUUYECKHUE
kosieOaHus. JIuHelHble MexaHuueckue KoseOarenbHble cuctemsbl. [IpeBpaiieHue sHepruum npu
KoJiebaTenpHOM BMKeHUU. CBOOOAHBIE 3aTyXaoIIMe MEXaHUUEeCKUe KojeOaHus. BeIHyXaeHHbIE
MEXaHUYECKHE KoJIeOaHus.

Bupabl yueOHoil 1eATEIbHOCTH

HccnenoBanne 3aBHCUMOCTH Teproa KOJeOaHWH MAaTeMaTUYeCKOro MasiTHUKA OT €ro JUIMHBI,
MAacCChl ¥ aMIUIMTY/1bl KOJIE€OaHUI.

HccenenoBanye 3aBUCMMOCTH IIEPHOJIa KOJIeOaHUM rpy3a Ha IPY>KUHE OT €ro Macchl U JKECTKOCTU
NpYKUHBL. BplunciieHne nepuona KoJieOaHWT MaTEMaTHYECKOTO MAasTHHUKA I10 H3BECTHOMY
3HAQUYEHUIO €ro JIMHbL. BbluncieHue nepuoja KojeGaHUN rpy3a Ha MPYXUHE IO H3BECTHBIM
3HAYECHHSIM €0 MacChl U KECTKOCTH IIPY>KUHBL.

BripaboTka HaBBIKOB BOCIPUHHUMATh, aHAJIMW3UPOBaTh, IliepepadaThiBaTh M IPEAbIBIATH
MHPOpPMALIMIO B COOTBETCTBUM C TIIOCTaBJIEHHbIMU 3anadyamu. [IpuBeneHue mnpuMepoB
aBTOKoOJIe0aTEIbHBIX MeXaHUUeCKUX cucteM. [IpoBenenne knaccudukanum koieOaHui.

Tema 4.2 JjieKTPOMATHUTHBIC KOJIeOaHNA U BOJHBI

CB00OO/IHBIE 3JEKTpOMarHuTHbe KojeOaHus. IlpeBpalmieHue sHepruu B KojeOaTelbHOM
KOHType. 3aTyxarlllMe  JJIEKTPOMAarHUTHbIE  KoyeOaHus. ['eHepaTop  He3aTyXarollMX
3JEKTPOMAarHUTHBIX KoJjieOaHuil. BeIHyXAeHHbIe ayeKkTpudeckue Kosebanus. [lepeMeHHbIN TOK.
I'emepaTtop nepeMeHHOro TOKa. EMKOCTHO€ M HMHAYKTHMBHOE COINPOTHUBIICHUS NEPEMEHHOIO
Toka. 3akoH OMa [Js 3JEKTPUUYECKOH Ienu MepeMeHHOro Toka. PabGoTa M MOIIHOCTH
nepeMeHHoro Toka. ['eneparopsl Toka. Tpanchopmatopsl. TokM BBICOKOH YacTOTHI.
ITonyyenue, nepenadya v pacnpencaeHUe 3JIEKTPOIHEPIUM.

DJEeKTPOMarHuTHOE TI0jJie KakK oOcCOObIM BUJA MaTepuu. OJIEKTPOMArHUTHBIE BOJHBI.
Bubparop I'epua. OTkpeITBId KosieOaTenbHbIH KOHTYp. M300perenune pammo A. C. ITonoBbiM.
[TonsaTtne o pagnocsssu. [IpuMmeHeHne 2IEeKTPOMAarHUTHBIX BOJIH.

Buabl yueOHoi1 1eATeIbHOCTH

HabGmronenne ocruiuiorpamMM TapMOHWYECKUX KoJieOaHWM CUIIBI TOKa B 1enu. V3mepeHwne
AJIEKTPOEMKOCTH KOHJeHcaTtopa. l3mepeHne WHIYKTUBHOCTH KaTymku. lcciemoBanue
SIBJICHUSI DJIEKTPUUECKOTO pe30HaHca B mocienoBaTenbHoM nenu. [IpoBenenue ananoruu
MEXTY dbuznyeckumu BEJIMYHMHAMU, XapaKTePU3YIOITUMHU MEXaHUYECKYIO 5
AJIEKTPOMATHUTHYIO KOJIeOaTeIbHbIE CHCTEMBI.

Pacuer 3HaueHW CHIIBI TOKAa W HANPsOKEHHS Ha DJIEMEHTax IIEMH ITIEPEMEHHOrO TOKa.
HccnenoBanne mpuHOUIA JeicTBUS TpaHchopmartopa. McciaenoBanue mpuUHIUIA ACHCTBUS
reHepaTropa NepeMeHHOT0 TOKa.
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Ocy1iiecTBIeHUE pauoIiepenadn U paauonpuema. MiccienoBanue CBOMCTB JIEKTPOMArHUTHBIX
BOJIH C ITIOMOIIIBIO MO6I/IJIBHOFO TeJ’IC(bOHa. PasButue IOCHHOCTHOI'O OTHOIICHUS K N3YyYaCMbIM Ha
ypokax (U3MKH OOBEKTaM ¢ OCBaWMBaeMbIM BHJAM  JEATEILHOCTH. (OOBICHEHHE
NPUHLUMIIHAIBHOIO Pa3Indus IIPUPOAbI YIIPYTUX U 3JIEKTPOMArHUTHBIX BOJIH. M3i10keHne cytu
AKOJIOTHYECKUX MPOOJIeM, CBSI3aHHBIX C AJICKTPOMAarHUTHBIMU KOJICOAHHUSIMU U BOJTHAMH.
O6T>$ICH€HI/IC POJIHA SJICKTPOMArHuTHLIX BOJIH B COBPEMCHHBIX UCCIICTOBAHUAX Bcenxennotii.

Pa3zgen 5 OIITUKA

Tema 5.1 Illpupona cBera. BosiHOBbIe cBOliCTBa cBeTa

CKOpOCTh pacnpoOCTpaHEHUsI CBETA. 3aKOHbl OTPaXEHUs M mpesiomyeHus ceta. [lomHoe
orpaxkenue. Jlun3pl. I'ma3 kak onTudeckas cuctemMa. OnNTHYECKUE TPUOOPHI.

Untepdepennust cera. KorepeHTHOCTh cBeTOBBIX Jiydyed. HMHTepdepeHIMs B TOHKHUX
menkax. [lomocel paBuo#t Tommuebl. Kombma HeroTona. Mcnonb3oBanue uHTEp(hEpEeHIIMU B
Hayke u TexHuke. Judpakums cpera. Judpakuus Ha 1eId B HapaUIeNbHBIX JTyyax.
Hudpakumonnass pemerka. Ilonsatue o rosnorpadpuu. Ilonspuszauuss DONEpPEeYHBIX BOJIH.
[lonapuszauusa csera. J[lBoitHoe usydenpenomieHue. llomsapounsl. Jlucnepcuss cBera. Buuabl
criekTpoB. Cnektpbl ucnyckanus. CHEKTphbl MOTJIONIeHUs. YIbTpaduoiaeTtoBoe M HH(OpaKpacHOE
u3nyuyeHus. Penrrenosckue snyuu. MIx nmpupoga u cBolicTBa.

Buab1 yueOHoii 1eATEIbHOCTH

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

HaGnromenne siBieHUsST WHTEPpPEPEHIIMU JJICKTPOMATHUTHBIX BOJH. HaOmroneHwe sBICHUS
nudpakiuy AMeKTPOMArHUTHBIX BOJIH.

HaGmronenue siBIeHUs TOISPU3ANMMA IJIEKTPOMATHUTHBIX BOJIH. M3MepeHue JIMHBI CBETOBOU
BOJIHBI [0 pe3yibTaTaM HaOmIoJeHusl siBIeHusT uHTepdepeHnuu. HalOmronenue sBiaeHUs
nudpakiuu ceeta. Habmonenue siBieHus moasgpu3aliui U gucnepcuu cera. [louck paznuuunii u
CXOACTBa MeXay IU(pPaKIMOHHBIM W JIHUCIEPCUOHHBIM cHeKTpamu. lIpuBeneHune mnpuUMepoB
TOSIBJICHUSI B TIPUPOJIE Y MCIIOJIH30BAHUS B TEXHHUKE SIBICHUM WHTEepPEpeHIUH, TUPPaKIINH,
MOJIIPU3AalMU M JucIiepcuu ceera. llepeuncnenue MeTonoB MO3HaHUsI, KOTOPBIE MCIIOJIb30BAHBI
MPU U3YUYECHUU YKa3aHHbBIX SIBJICHUM.

Pasnea 6 JJIEMEHTBI KBAHTOBOM ®U3UKH

Tema 6.1 KBanToBast onTuka

KBantoBas rumnore3a Ilnanka. ®otonbl. Buemnuii dortosnexkrpuueckuit 3G Pexr.
Bnytpennnii pororpdexr. Tumnsl poTod311€ MEHTOB.
Tema 6.2 @u3uka aToMa M1 AaTOMHOI'0 SIAPa

Pa3BuTne B3MISIIOB HAa CTPOCHUE BENMIECTBA. 3aKOHOMEPHOCTH B ATOMHBIX CIEKTpax
Bojiopoaa. SAnepHast moaens atoma. OnbiThl 3. Pesepdopna. Moaens aroma Bogopoaa mo H. Bopy.
KBaHTOBBIE TEHEPATOPHI.

EcrecTBeHHast paOaKTUBHOCTh. 3aKOH PAJIMOAKTUBHOrO pacmama. CrocoOsl HaOMIOASHUS U
peructpanuu 3apsbkeHHbIX yactull. Dddext BaBunoBa — YepenkoBa. CTpoeHHE aTOMHOIO spa.
JlepexkT w™acchl, HSHEprusi CBA3M M YCTOMYMBOCTH AaTOMHBIX siAep. SlepHble peakiuu.
HckyccTBeHHasi paguoOakTUBHOCTh. [lenmenue Tspkenbix —saep. lLlemHass saepHas  peakuus.
VYnpasnsemas nenHas peakuus. SAnepHeii peakrop. [loydeHne paJuMOakTUBHBIX M30TONOB U HUX
npuMeHeHue. bruosiornueckoe 1eMcTBUE palMOAKTUBHBIX M3JIYYCHUU. DJIIEMEHTAPHBIE YaCTHUIIBI.
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3 YCJOBUSA PEAJIM3AIIMA YYEBHOM TUCIUATIIAHBI
3.1 MaTepuajbHO-TEXHHUYECKOE 00ecreueHne
I[HSI pcaim3anuu MmporpamMmbl y‘IGGHOfI AUCHUIUIMHBI NPCAYCMOTPCHBI CICAYIOIHNE CIICHUAILHBIC
MIOMEIIIEHHUS U OCHAIIICHHE:
Tun 1 HaMMeHOBaHMe
CNEeNHAJTBHOT0 MOMelleHU sl

Ocnameﬂue CIICHNHUAJIBHOI'O MOMECIIICHU A

KaOMHeT €CTECTBEHHOHAYUYHBIX | MynbTUMEIUIHBIE  CPEACTBAa  XpAHEHUs, Mepefayn |

IUCIIUAILINH 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,  YCTAaHOBKA IS
ONpeNeNIeHUs]  JUIMHBI ~ CBETOBOW BOJIHBI C  MOMOIIBIO
TU(GPaKIMOHHON  pemieTkd, Habop  0o0OpydoBaHHS IO
DIIEKTPOIIHA3Y

[Momemienne st xpanenuss  u | llkader, cremmaxku  uis  XpaHEHUs  JIaODOPaTOPHOTO
NpOoGMIAKTUIECKOTO  OOCITY)KMBaHUS | 000PYJIOBaHUS, HHCTPYMEHTOB U PACXO/IHBIX MaTEPUAIIOB.
y4eOHOro 000pyA0BaHUS

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. - Maruurtoropck : MI'TY, 2016. - 1 snektpoH.
OIIT. JIUCK (CD-ROM). — Pexum JoCTyma:

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 anexTpoH.
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.
Kpamaposa. - 2-e uza., gon. u nepepad. - Mocksa: WL PUOP, HULL UH®PA-M, 2016. - 380 c. - Pexum
nocryma: https://new.znanium.com/read?id=264612 -. 3arux. c skpana. - ISBN 978-5-369-01522-3

JlonoJHUTeIbHbIE HCTOYHUKH:

1. ®usuka [DnekrpoHHbIid pecype]: yueObnuk / A.A. Ilunckuit, I'.}O. I'pakoBckuii; mox obul. pen.
I0.M. uxa, H.C. IlypsimeBoil. - 4-e u3z., uctp. - Mocksa: ®OPYM: UH®PA-M, 2017. - 560 c. :un. —
(Cpennee nmpodeccuonanbaoe obpazoBanue). Pexxum goctyma: 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. ®uznka. OCHOBBI ANMEKTPOJAUHAMUKH. DJIEKTPOMAarHUTHBIE KOJI€OaHUS M BOJHBI [DJIEKTPOHHBIH
pecypc]: yuebnoe nmocobue / KyzuenoB C.U., - 4-e uzn., ucnp. u Aom. - MockBa: By3oBckuii yueOHUK,
HUI] UH®PA-M, 2015. - 231 c. - Pexxum noctyma: https://new.znanium.com/read?id=215043 -. 3aru.
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¢ akpaHna. - ISBN 978-5-9558-0332-6

4.

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

BOJIHBI [DneKTpoHHBIN pecypc]: yueOHoe mocobue / Kysneno C.U., Cemkuna JI.U., Porozun K.U. -

Tomck:

u3n-B0  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 obecneuenne u Uurepuer-pecypceni:
HaunmenoBanmue IO Ne Jlorosopa Cpok aelicTBUS JTHIEH3UU
MS Windows 7 (mommucka | [I-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 0eccpodHo
Kaspersky Endpoint Security ms | J1-300-18 oT 21.03.2018 | 28.01.2020
ousHeca-CTaHIapTHEII N-1347-17 oT 20.12.2017 | 21.03.2018
J1-1481-16 oT 25.11.2016 | 25.12.2017
1-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOJTHO PACIPOCTPAHIEMOE 0eCCpOYHO

HNuTepHeT-pecypcesl

1.

2.

3.

®denepanbHbIi EHTP WHGOPMAIITMOHHO-00pa3oBaTesibHBIX pecypcoB — OIIUOP [DnexTponnsiii
pecypc]. — Pexxum nocryna: www.fcior.edu.ru, cBoOomHbIii. — 3ari. ¢ 3kpana. f3. pyc.

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

WHTYNUT — HAIMOHAJIBHBIN OTKPBITHIA YHUBEPCUTET. [ DNEKTPOHHBIN pecypc]. — Pexxum nocryna:
Www.intuit.ru/studies/courses, cBoGoaHbIi. — 3ari. ¢ 3kpaHa. S3. pyc.

HWuctutyr FOHecko 1m0 HMHGOPMAIMOHHBIM TEXHOJOTHUSM B OOpa3oBaHHUH. [DIIEKTPOHHBIN
pecypc]. — Pexxum nocryna: https://iite.unesco.org/ru/, cBoGoaHbIi. — 3ar. ¢ skpaHna. S3. pyc.

. @enepanbHbIil 00pa3zoBaTenbHbIi nopTall «H(pOpMalnOHHO-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]. — Pexxum 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/, cBoboansIii. — 3arm. ¢ sxpaHa. f3. 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 IIPOMEXYTOUYHON aTTECTALIUH.

4.1 Texymmii KOHTPOJIb

Ne KoHTposmmpyemslie pa3aensl KoHntponmpyemsie 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, | Konmponsias patoma
IIP9 Tecm
3 JIP4, MP4, IIP1, I[IP4 | /luxmanmoi
Tema 1.1 Kunemaruka
Tpaxmuveckas paboma
(npaxmuveckoe 3a0arue)
4 Tema 1.2 3akonsl wmexauuku | JIP4,MP3,IIP2, Tpaxmuueckas paboma
HrroTona IIP4,11P9 (npaxmuueckoe 3a0amue)
5 Tema 1.3 3akonbl coxpanenust B | JIP4, MP3,MP9, IIP1- | [lpaxmuueckas paboma
MEXaHUKEe IIP4 (npaxmuueckoe 3a0amue)
Jlabopamopnas paboma
6 Paznen 2 JIP4, JIP9, MP3, MP4, | 1ecm
MP9, ITP2, TIP3, Konmpomhas paboma
OcnoBbl MouIeKyISIpHON GU3HKM | 17p4 [IP7, TIPS, ITPY,
U TePMOJIMHAMHUKH IIP10, ITP11
7 Tema 2.1 OcHoBbI MoNeKysapHO- | JIP9,MP3, MP4, IIP2, | [lpaxmuueckas paboma
KHHETHUYECKOM TEOPUHU. IIP3, IIP4, I[IPS8 (npaxmuueckoe 3a0arue)
WneanbHbliiras Jlabopamopnas paboma
Jlurxmarmor
8 2.2 CpoticTBa napos, xwunkocreit 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, I1IP4. IIP1 ] (npaxmuueckoe 3a0arue)
10 JIP13, MP3, MP4, Konmpomvras paboma
Pasnen 3 MP5, ITP4, IIP5, | Tecm
DJIeKTPOAMHAMHUKA 11P6, ITP7, ITPS,
I1P11
11 T 319 JIP13, MP4, MPS5, Tpaxmuyeckas paboma
ema 3.1 DnexTpuueckoe mnoie 114, [1P6, 11P7 (paxmseckoe 3a0aie)
12 JIP13, MP3, MP4, Tpaxmuyeckas paboma
Tema 3.2 3aKkOHBI TOCTOSIHHOTO IIP4, 1IPS5, TIPS (nparmureckoe sadanue)
TOKa Jlabopamopuas paboma
Jluxmanmor
Tema 3.3 DnexkTpHYeCKUH TOK B JIP13, MP3, MP4, Jlabopamopuas paboma

15




13 | pa3nmuHBIX cpenax 1IP4, TIPS, IIP11
14 Tena 3.4 MartiHoe Home JIP13, [1P4, IIP11] Tpaxmuyeckas paboma
(npaxmuyeckoe 3a0arue)
15 Tema 3.5 DiexkTpoMarHuTHas JIP13, MP1, IIP4, Tpaxmuueckas paboma
WHAYKIUS IIP11, IIP6 (npaxmureckoe 3a0amue)
16 JIP4, JIP13, MP3, Tecm
Pa3nen 4 MP4, IIP1, IIP2, KonmpomHas paboma
Kose0anus v BOJIHBI I1P4, ITP10
17 Tema 41 MeXAHIICCKHE JIP13, MP3, [IP], Tpaxmuyeckas paboma
IIP2, ITP4 (npaxmuyeckoe 3a0arue)
KoJIcOaHUA U BOJIHBI Jlabopamoprasi paboma
18 Tema 4.2 DaexTpoMarHUTHBIC JIP13, MP3, MP4, Tpaxmuieckas paboma
5 IIP1, ITP2, ITP4, IIP10 | (npaxmuueckoe sa0anue)
KOJIEOAHUS U BOJIHBI Jlabopamopras patoma
19 Pasnen 5 JIP4, ZIVIIi;, Zi;, 1IP2, I];ecm -
Onrnka A OHMPOTILHASL PAOOMA
20 JIP4, MP3, IIP1, Tpaxmuueckas paboma
Tema 5.1 Ilpupoma  cBera.
N IIP2, I1P4, IIP§ (npaxkmuseckoe 3a0arue)
BomnHoBEIe cBOMCTBA CBETa Jlabopamoprasi paboma
21 Pasnen 6 JIP4, MP9, IIP2, I1P4, 17; ecm -
DJIeMeHTHhI KBAaHTOBOH (pU3NKH 11p6, 11P11 ORITPToHAZ pavoma
22 JIP4, MP9, I[IP2, IIP4, | Ilpaxmuyeckas paboma
Tema 6.1 KBanToBas ontuka I1pe6, 11P11 (nparmurieckoe 3adanue)
23 Tema 6.2 ®usnka atoma ¥ JIP4, MP9, IIP6, Tpaxmuueckas pagoma
ATOMHOTO 12 ITIP11 (npaxmuyeckoe 3a0arue)
24 Pasnen 7 JIP4, MP9, IIP1, IIPS, | Tecm
IBojonusa Beeennoii 11P7, ITP11
25 Tema 7.1 Crpoenue u paszsutu( JIP4, MP9, I[IP1, IIPS,
Bcenennoii IIP7, IIP11

4.2 IlpoMe:xxyTOYHAS aTTeCTALUSA

[IpomexxyTounasi arrectanus OOYYAIOMIMXCS OCYIIECTBISIETCS IO
JVCHUIIIIMHBI U TTO3BOJISIET ONPEIEIUTh KAYE€CTBO U YPOBEHB €€ OCBOCHMUS.

dopma npoMeKyTOUHOM aTTecTauuu no nqucuuiuinie « Pusuka» nuddepeHupoBaHHblil 3a4eT B 1

3aBCPIICHUUN U3YYCHUA

CEMECTPE U DK3aMEH BO 2 CceEMECTPE.

Ne Bonpocwl oughgpepenyupoeannozo 3auema/ oudakmuuecxkue Tema

COUHULbL

1 | Bugsl nBUKeHHs Tena.
2 | Yckopenue. [lepemerienue.
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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 {TBepaple Tena, UX CBOMCTBA.
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 ouggpepenyuposannozo 3auema u 3kzamena

- «OTINYHO» - TEOPETHUYECKOE COAEpKaHUE Kypca OCBOCHO IMOJHOCTHIO, 0€3 MpoOesos,
yMeHUusl c(pOPMHUPOBAHBI, BCE MPETYCMOTPEHHBIE MPOrPaMMOi yueOHbIe 3a/laHUs! BBIIIOJIHEHBI, KAYeCTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopolIo» - TEOPETHUYECKOE COJepKaHME Kypca OCBOCHO IOJHOCTbIO, 0€3 MpoOesos,
HEKOTOpbIE YMEHHUs CPOPMHUPOBAaHbI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIE IMPOTrpaMMOMN YydeOHbIE
3aJJaHMs BBITOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUI BBIITOJHEHBI C OIIMOKaAMH.

- «Y IOBJIETBOPUTEIBHO» - TEOPETUUYECKOE COJEp)KaHWE Kypca OCBOEHO YacTHUYHO, HO
poOesbl HE HOCAT CYHIECTBEHHOI'O XapakTepa, HeoOXOIUMble YMEHHUs paboOThl C OCBOEHHBIM
MaTepuajJoM B OCHOBHOM C(OPMUPOBAHBI, OOJIBLIIMHCTBO IMPEIyCMOTPEHHBIX MPOrpamMMoil 0OydeHus
y4eOHBIX 3aJJaHHI BBIITOJHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 33/1aHUN COJIEPKaT OLINOKY.

- «HeynoBneTBOpUTENBHO» - TEOPETUUECKOE COJIEpKAaHNE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHUs He c(OPMHUPOBAHBI, BBINOJIHEHHbIE YUeOHBIE 33/1aHUS COIEPIKAT IPyOble OMIMOKH.
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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 TpyIHmax:
pemarT MpakTHYEeCKUuEe 3aJaud, OTBEYaloT]
Ha MpoOJeMHbIE BOMPOCH U MPHUXOAIT K
o0meMy BBIBOJAY O 3HAYCHHU 3aKOHOB
COXPaHEHHUs B IPHUPOJIE.

Pasznea 2 Mogiekyasipaas ¢puszuka. Tepmoannamuka

Tema 2.1 OcHOBEI
MOJIEKYJISIPHO-
KUHETHYECCKON
Teopun. HWeanbHbI
ras

[enoBas urpa
«AOcoioTHas
TeMIeparypa.
AOCOIOTHBIN HYJIb

[IpeogaBatens B Hadajle W 1O XOAY
U3JIOKCHUsI y4eOHOTO Marepuaia Co3/1aeT
npoOJeMHbIE CHTYallud U  BOBJIEKAeT
CTYZICHTOB, OOBEAMHEHHBIX 10 KOMaHJaM
B ux aHanu3. OOCYXIArOT CYyIIECTBOBaHUE
NpEIeIIbHO HU3KUX U BBICOKHX TEMIIEPaTyp

Pa3nes 3 OCHOBBI 3J1eKTPOAUHAMUKHI

Tema 3.3
DNEKTPUUECKUIN TOK
B IOJTYITPOBOTHHKAX

Ananuz
CUTyaIuu
«IIpoBOIUMOCTL pa3HBIX
cpen»

KOHKPETHOH

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

CepuIo

Pa3znen 4 Koseoanusa n

BOJIHBI

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

ONEeKTPOMarHuTHHIE «[TapameTpsl u NPUMEHAIOT 3HAaHUA MAaTEMaTUKH IIpU

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

KOJIeOaHUH.

Paszpen S OnTuka

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

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

CBOWCTBA CBETa

CBOMCTBA CBETA»

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

[punoxenue 2

Conepxanue TeMbl NPAKTUHYECKUX/JIA00PATOPHBIX 3AHATHIA KouunyecTBo
00yueHus 4acoB
Paznen 1 Mexanuka 14
1.1 Kunemaruka IIpakTnueckas padora Ne 1 Pemenue 3agad no 2
KHHEMAaTHUKe.
IIpakTnueckas padora Ne 2 Pemienue 3a1au Ha 2
napaMeTpsl BpallaTeabHOrO ABUKCHUS
JlaGopaTopnas padora 1 «OnpeneneHue MI0OTHOCTU 2
BEIIECTBA
1.2 3akonsb1 IIpakTnueckas padora Ne 3 PemieHue 3a7a4 Ha 3aKOHBI 2
MmexaHuku Herorona| HeroTona.
1.3 3akonsl IIpakTuyeckas padora Ne 4 Pemienue 3a1a4y Ha 3aKOH 2
COXpaHEHUS B COXPaHEHUS UMITYJIbCa
MEXaHHUKE
IpakTuyeckasi padora NeS Pemienue 3a1ad Ha 3aKOHBI 2
COXPaHEHHUsI SHEPTUU.
JlaGopaTopHas padora 2 «/3ydyeHue 3akoHa COXpaHEHHS 2
MEXaHHYECKON SHEPTUM»
Pazgen 2 MOJIEKYJIAPHAS ®U3UKA. TEPMOJIUHAMMUKA 15
2.1, Ocnossl | [IpakTHueckas padora Ne 6 Penienue 3a1a4 1o Teme 2
MOJIEKYJISIPHO- «OcHoBbl MKT».
KUHETHYECKON IIpakTnyeckas padoraNe7 «Pemenue 3aga4d Ha
Teopuu. neanbHbIl | ypaBHEHHE COCTOSHUS UCAIbHOTO Ta3ay
ras JlabopaTopnasi padora Ne3 IIpoBepka ra3oBbIX 3aKOHOB. 3
2
2.2 CgoiicTBa JlaGopaTopuas padora Ned Poct kpuctasios. 2
napos, xxuakoctel | Jlaboparopnasi padora NeS M3mepeHue BIaXHOCTH 2
U TBEPABIX TEll BO31yXa
JlabopaTopnasi padora 6 «OnpeneneHue yaeapHoOMu
TEIUIOEMKOCTH BELLIECTBA 2
2.3 OCHOBBI IpakTuyeckas padora Ne 8 Pemenne 3amau mo teme 2
TEPMOAVNHAMMKHI «OCHOBBI TEPMOJMHAMUKN»
Pa3nea 3 OCHOBBI DJIEKTPOANHAMHUKHN 24
3.1 Dnextpuyeckoe | IlpakTuyeckas padora Ne 9 Pemenue 3agau no reme 2
noiie «DIIEKTPOCTATUKAY.
3.2 3aKkoHbI JlabGoparopuas pabdora Ne 7 «Onpenenenue yaeapHOro 2
IIOCTOSIHHOTO TOKa COIIPOTHBIIEHUS IIPOBOJHUKAY.
Jlaboparopuas padora Ne 8 «3yuenne 3akona Oma miis 2
y4acTKa LEMN».
JlaboparopHas padora Ne 9 «IIpoBepka 3aKkOHOB 2
[apaJIeIbHOTO COEAMHEHUSI IPOBOTHUKOBY.
JlaGopaTopuas padora Ne 10 «Onpenenenue IJIC u 2
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BHYTPEHHETO COIIPOTUBIICHUS] HICTOYHUKA DJIEKTPUYECKOMN
SHEPIUN»

JlaGopaTopHas padora Ne 11 UccnenoBanue 2
3aBHCUMOCTH MOIIHOCTH, TOTPeOIsieMOH J1aMIIoi
HaKaJIMBaHUS OT HAIIPSDKEHHSI HA €€ 3aKHMax
IpakTuyeckasi padora NelO «Pemenue 3a1a4 Ha 3aKOHBI 2
Oma. CornpoTHUBICHUE
IIpakTuyeckasi padora Nell «Pemenue 3a1a4 Ha 3aKOHBI 2
COEMHEHUS MPOBOIHUKOB
IIpakTuyeckas padora Ne 12 Pemenue 3a1a4 Ha
(opMyIbl pabOThI M MOIHOCTH TOKA 2
3.3 Dnexrpuyeckuii | JlaboparopHasi padora Nel2 «Omnpenenenue 2
TOK B IEKTPOXUMUYECKOT0 SKBUBAJICHTA MEJIN».
nonynpoBogHukax | Jlaboparopnas padora Nel3 «JI3yuenue cBOHCTB
HOJIYIIPOBOIHUKOBY. 2
3.5 IIpakTuyeckas padora Nel3 Pemenue 3amaq mo teme 2
DnekTpoMarHuTHas | «MarHuTHoe nosie. DJIeKTpOMarHuTHasE HHAYKLUS.
VH]Ty KIS
Pa3znea 4 Kosre0anusa u BOJIHBI 12
4.1 Mexanunueckue | Jlaboparopnas paGora Nel4 H3ydeHume 3aBUCHMOCTH 2
KoJIcOaHUs U nepuofa KoneOaHUM HUTSHOrO (WJIM TPY>KUHHOTO)
BOJIHBI MasiTHUKA OT JUIMHBI HUTU (WJIK Macchl Ipy3a).
IIpakTuyeckass padora Nel4 Pemenune 3agau  Ha 2
napamMeTpsl K0JIeOATeIbHOTO JIBUKCHUS
4.2 IpakTuyeckasi padora 15 «Pemenue 3a1a4 Ha BUJIBI 2
DJNEeKTPOMarHUTHBIC | CONPOTHBIICHHI»
konebanus u BoaHbl | [lpakTuyeckasi padora Ne 16 Perienue 3aiau mo teme 2
«Ilepemennsrii Tok. TpaHchopmatop»
IIpakTnuyeckas padora Nel7 «OnekTpoMarHuTHbIE 2
KOJIEOaH s ¥ BOJTHBD».
JlabopaTopnasi padora Ne 15 «M3ydyeHue ycrpoiicTBa 2
TpaHc(opmaropa, reHepaTopa.
Pazgen 5 Ontuka 10
5.1 Ilpupona JlabopaTopnasi padora Nel6 «OnpeneneHue nokasaremns 2
cBeTa. BonHoBbIE MIPEIOMJIEHUS CTEKIIay.
CBOMCTBA CBETa JlaGopatopuas padora Nel7 «/3y4yenue uaTeppepeHInn 2
U AUPPAKIII.
JlaGopaTopHas padora Nel8 N3mepenue niuHbI 2
CBETOBOI BOJIHBI C IIOMOIIbIO TU(PAKIIMOHHOMN PEIIeTKH.
JlaGopaTopHas padora Ne 19 «HabGmronenue ciekTpoB
U3ITYYEHUS U TTOTIIOICHUS . 2
IpakTuuyeckas padora Ne 18 Pemenne 3agau mo Teme
«BOJIHOBAsI ONITHKA 2
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Pa3nes 6 DiieMeHTHI KBAHTOBOM (PU3UKHU 3
IpakTuyeckasi padora Ne 19 Pemenue 3a1a4 no teme 2

6.1 Ksanrosas «3akonb! portoaddexran

ONTHKA

6.2 ®usuka aroma | I[IpakTuyeckas padora Ne20 Pemenue 3a1a4 no reme 1

Y aTOMHOTO s1JIpa «PagroakTHBHOCTE. 3aluCh SAEPHBIX PEAKLIUI»

UTOIro 78
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OBPA3OBATEJIbHBI MAPIHIPYT

[Tpunoxenue 3

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

2. Tunossle 3agaHus
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JUCT PETUCTPAIIMUA U3MEHEHUWH U TOMTOJTHEHUI

Ne Paznen paboueit Kpatkoe coneprxaHre H3MEHEHHSI/ TOTIOTHEHIS Jlara, TTonmnuce
n/n HpOrpaMMBbl Ne nporokona |npencenarens
3acenanus [1K TIK

Pabouas mporpaMma y4ueOHOH JUCLUTITAHBI «Duszuka»

aKkTyanu3upoBaHa. B pabodyro mporpaMMy BHECEHBI CIIEAYIOIIUE

HU3MCHCHUA
3 YCJIOBUA B cBm3m ¢  OOHOBIEHHEM  MaTepHANbHO-TEXHUIECKOTO
PEAJIM3AIININ obecriedennss 1. MarepruaiabHO-TeXHHYIECKoe —obecnedeHue | 16.09.2020 r. A
VYEBHOU 9UTaTh B HOBOM PENaKIUH: Mporokon Ne 1 A
JUCHUITJIMHBI Kaouner EcTecTBeHHOHAYYHBIX THCHMILIUH

VYueOHast ayauTopusi Uil TPOBEACHUs Y4YEeOHBIX 3aHATHH,

MIPAaKTHYECKUX W JIADOpATOPHBIX 3aHATHH, Al TPYNIOBBIX H

WHIUBHUIYAIbHBIX KOHCYJIBTAlMM, Uil TEKYLIero KOHTPOJS H

MIPOMEKYTOYHOH aTTECTAIHH.

Pabouee MecTo mpemnosgaBarens: IEPCOHAIBHBIA KOMIBIOTED,

paboune MecTa o0ydaromuxcs, 1ocka yueoHas, yueOHast MeOenb

JlaGopaTopusi ®u3uxu

VYueOHast ayauTopusi s TPOBEACHUS YYEeOHBIX 3aHATHH,

MPAaKTHYECKUX W JIAOOpATOPHBIX 3aHATHH, AJS TPYNIOBBIX H

WHIUBHUIYaIbHBIX KOHCYJbTAllM, U1 TEKYIIETO KOHTPOJIS H

MIPOMEXYTOYHOH aTTECTAIHH.

Pabouee MecTo mnpemnopaBarens: MEPCOHAIbHBIA KOMIIBIOTED,

npoekTop, paboure Mecta oOydYaromuXcs, JOCKa ydeOHas,

yueOHast MeOeb;

K3®, nemonctparmonnoe obopynoBanue mo teme "[lepemeHHbII

TOK", JIEMOHCTPAIIMOHHOE o0opyI0BaHue 1o TeMe

"OnexTpocTtaTuka’,  MOJENH  KPUCTAJUIMYECKOH  PEIIeTKH,

JEMOHCTPalMOHHOE o0opyoBaHHe o TeMe

"DnexTpoMaraeTusM", Moaens "OuexTpodopHas MamHa";

AwmmepMeTpsl 1abopaTopHEIE. ;

Bapomerp;

BoabsT™meTph;

MynbTUMETpBI;

DneKTpoMeTp;

TpyOKH CTEKISIHHBIE;

IraTuBel 1adopatopusle mui-01;

Tabnuiia Menneneesa,

T'urpometp ncuxomerpudeckuit BUT-1,;

Habops! pe3ucTopoB 1 IPaKTHKyMa;

Habops! maboparopasie «MexaHukay;

Habops! 1abopaTopHBIE 110 3IEKTPOIIH3Y;

Hab6ops! maboparopasie «OnTukay;

Mogenu o ¢usnke;

Ha6op 1o amekTponu3y (IeMOHCTPalMOHHBIN);

[Mpubop st JIEMOHCTpAlMM  3aBHCHUMOCTH  COIIPOTHBIICHHS

MeTajlla OT TeMIIepaTyphl;

[Tpubop st u3yuenus npasuia JleHua;

[Tpubop anst M3MepeHHs [UIMHBI CBETOBOW BOJIHBI C HAabOpOM

J(PAKIUOHHBIX PEIIETOK;

[Tpu3ma noBepoyHasi MarHUTHAs
3 YCJIOBUA B cBsBEm ¢ 3aKkiO4eHHEM KOHTPAaKTOB CO CTOPOHHUMH
PEAJIM3ALINN aneKkTpoHHBIME OubnmotreunbiMu cuctemamu OBC 3HAHUYM | 16.09.2020 r. -~
YUYEBHOI (Konrpakr Ne K-60-20 ot 13.08.2020 r. OOO «3HAHUYM», Tpotoxon Ne 1 78
JANCHUTTJIMHBI 01.09.2020 r. mo 31.08.2021 r.) m. Y4eOHO-METOAMYECCKOE H

nHdopMannoHHoe obeclieueHHe peaau3aliy MPorpaMMBbl YUTATh
B HOBOH pellaKIuu:
OcHoBHas JIMTepaTypa

1. KopertaukoBa, E. C. ®m3uka [mis CIIO] [DnexTpoHHBIH
pecypc]: yuebnoe mocobue. U.1 / E. C. KopeiTHukoBa, JI.A.
Onep, JI. A. Hukonoposa; MI'TY. - Marautoropck: MI'TY,
2016. - 1 onextpon. onr. mguck (CD-ROM). — Pexum
JOCTyTa:
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https://magtu.informsystema.ru/uploader/fileUpload?name=S
120.pdf&show=dcatalogues/5/8843/S120.pdf&view=true . —
MakpooObeKT.

2. KopwitoukoBa, E. C. ®wusmka [DnexTpoHHBIIH pecypc]:
yuebnoe mocodue [mis CIIO]. Y.2 / E. C. KopsiTHuKOBa, JI.
A. Opep, JI. A. HukonopoBa; MI'TY. - Maruuroropck:
MI'TY, 2016. - 1 anektpon. ont. muck (CD-ROM). — Pexum
JOCTyTa!
https://magtu.informsystema.ru/uploader/fileUpload?name=S
118.pdf&show=dcatalogues/5/8824/S118.pdf&view=true . —
MaxpooOBeKT.

3. ®wuzmka. Teopuss u mpakTUKa [DIEKTPOHHBIA pecypc]:
yuebnoe nocobue / [Toxg pen. mpod. C.O. Kpamapora. - 2-¢
u3[., gon. u nepepad. - Mocksa: UL PUOP, HUL] UHDPA-
M, 2016. - 380 c. - Pexum JIOCTyma:
https://new.znanium.com/read?id=264612 -. 3ari. ¢ KpaHa.
- ISBN 978-5-369-01522-3

JlonoJiHNTEIBHAS JIUTEPATYPA

1. ®wusmuka [OnexkTpoHHBIH pecypc]: yueOnuk / A.A. [MuHCKMA,
I'1O. TI'pakoBckmii; moxy o6bm. pex. HO.M. [duxa, H.C.
[yprimeBoit. - 4-¢ u3a., uctp. - Mocksa: ®OPYM: NHOPA-
M, 2017. - 560 c. :mn. — (Cpennee mpodeccHOHATBHOE
oOpa3oBaHwme). Pexnm JOCTyTIA:
https://new.znanium.com/read?id=90067 - 3aru. ¢ kpaHa. —
ISBN 978-5-91134-902-8

2. Jemumuenko, B. . ®dwusuka [DnekrpoHHBI pecypc]:
yuebnuk / B. U. lemuauenko, U. B. Jlemunuenko. — 6-¢ usn.,
nepepab. u gon. — Mocksa: UHOPA-M, 2018. — 581 c. —
Pexxum moctyma: https://new.znanium.com/read?id=300518 -
3ari. ¢ aKkpaHa.

3. Owuznka. OCHOBBI HIEKTPOAMHAMHUKH. OJICKTPOMArHUTHBIC
KoieOaHus W BOJHBI [DNEKTPOHHBIH pecypc]: ydeOHOE
mocobue / Kysnenos C.U., - 4-e m3a., uctp. u gom. - Mocksa:
Byzosckmit yueornk, HULl MHOPA-M, 2015. - 231 c. -
Pexxum nmoctyma:  https://new.znanium.com/read?id=215043
-. 3aru. ¢ skpana. - ISBN 978-5-9558-0332-6

4. Kypc nexkumii mo ¢wusmke. DnekTpocTaTthka. [loCTOSHHBIH
TOK. DNEeKTPOMAarHeTU3M. Konebanus u BOJIHBI
[DnekTponHbIil pecype]: yuebHoe nocobue / Kysuemor C.U.,
Cemkuna JL.U., Porosun K.W. - Tomck: u3n-Bo Tomckoro
nojurex. yHusepcuteta, 2016. - 290 c. - Pexxum mgocryma:
https://new.znanium.com/read?id=218874 - 3aru. ¢ 3kpaHa. -
ISBN 978-5-4387-0562-8

3 YCJIOBUSA
PEAJI3ALIUU
VUYEBHOU
JIUCLATIMHBI

B cBa3u ¢  OOHOBJIGHHEM  MAaTEPUALHO-TEXHUUYECKOIO
obecrieuennst m. Ilporpammuoe obecrnedenue u HHTEpHET-
pecypChl YMTaTh B HOBOM peIaKIINK:

KaOuner EcTecTBeHHOHAYYHBIX M CUMIIJIMH

MS Windows (mognucka Imagine Premium) morosop [-1227-18
ot 08.10.2018, cpox geiictBus:11.10.2021

Calculate Linux Desktop cBoGoano pacnpoctpansemoe I10
(https://www.calculate-linux.org/ru/), cpok aeiicTBus: 6ECCPOUHO
MS Office Nel135 ot 17.09.2007, cpok neicTBus: 6eccpodHO

7 Zip cBoboauo pacnpoctpansemoe (https:/www.7-zip.org/),
CPOK JIeHCcTBHS: OEecCpOUHO

JlaGopaTtopusi ®u3uku

MS Windows (moxmnucka Imagine Premium) norosop 1-1227-18
ot 08.10.2018, cpox gmetictBus:11.10.2021

Calculate Linux Desktop cBoGogHo pacnpocrpansemoe I10
(https://www.calculate-linux.org/ru/) , cpok aeitcTBus: GecCpOIHO
MS Office Nel135 ot 17.09.2007, cpok aeicTBHs: OECCPOTHO

7 Zip cBoboauo pacnpoctpansemoe (https:/www.7-zip.org/),
CPOK JIeHCTBHSA: OECCPOTHO

16.09.2020 r.
[Iporokos Ne 1
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