





CO/NEPKAHUE

OBLIASL XAPAKTEPUCTHUKA PABOYEM IIPOITPAMMBI VUEBHOU
JUCLIUIIJIMHBI

CTPYKTYPA U COJEP)KAHUE YUEBHON JUCLIUILJIMHDI

VCJIOBUS PEAJIM3ALIMM YUEBHOH TUCITUTUIVHEI

KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHUSA VUEBHOU
TIACITUTUTAHBI

IMPUJIOXEHUE 1
IMPUJIOXXEHUE 2
IMPUJIOXXEHHUE 3

JIUCT PETUCTPALIMM U3MEHEHUH U AOTTOJTHEHUIA

18

19

22

23



1 OBIIASI XAPAKTEPHCTHKA PABOYEH TPOTPAMMBI  YYEBHOIA
JUCUUILINHBI

1.1 Ob6sacTh NpuMeHeHHus1 TPOrPAMMBI
Pabouass mporpamma yuebHOH puctmimHbl PuU3nKa SBIAETCS YacThiO 00pa30BaTEIBHOM

nporpammbl CITO — mporpaMMbl MOATOTOBKH CIELHUATHCTOB CPEJHEr0 3BEHA MO CIEHUATbHOCTH
cpenHero mpoecCHOHANBHOTO O00pa30BaHUS TEXHOJIOTMYECKOro mnpoduiast mnpodecCHOHATBHOTO
obOpazoBaHus

Pabouas nporpamma coctasieHa st O4HOH Gopmbl 00yUeHus.

1.2 MecTo0 AMCUMIUIMHBI B CTPYKTYpe HPOIrpaMMbl NMOATOTOBKH CHEWHAJTHCTOB CPeIHEro
3BeHa

YuebHast muctmmumHa «®Pu3nka» OTHOCHUTCS K 00ImeoOpa3oBaTeNIbHOMY LHKIY MPOrPaMMbl
MOJNTOTOBKU CIEIUAMCTOB CPEJHEro 3BeHa M OTHOcHTCA K mpeamerHou obmactu PI'OC cpennero
o0mero oOpazoBanusi «EcTecTBeHHBIE HAYKN.

YpoBeHb OCBOSHHUsT yueOHON uCIMITIMHBI B cooTBeTcTBUU ¢ PI'OC cpenHero obmero obpa3zoBanus

yrayOneHHbId (PO UIBHBII).

Pabouas mnporpamma yueOHOUW nmucuMIUIMHBL @DU3MKA WMEeT MEXIPEIMETHYIO CBSI3b
00mmeodpa3oBaTeNbHBIMU YUeOHBIMU TUCIUTUIMHAME bruoxumusi, AcTpoHoMEs, MaTtemaTuka.

3HaHUS U YMEHUS, NOJy4YEeHHbIe OOYHAIOLUIMMHUCS MPH OCBOSHMU 0011e00pa3oBaTenbHON yueOHOH
OUCUUTUITMHBL «DU3UKay, YriyONsioTCs W PACIIMPSIFOTCS B MPOLIECCE M3YUYeHMs YYEOHBIX TUCIMILIMH
NpOrpaMMbl  TMOATOTOBKH  CHENHMAJHCTOB  CPEAHEro  3BEHA €CTeCTBEHHOHAY4YHOTO U
o0menpodecCHOHATBHOTO IUKIIOB.

1.3 Ilnanupyemble pe3yJabTaThbl 0CBOEHUS] AMCUUIJIMHBI:
OcBoeHue coaepkaHusi ydeOHOUW nauCHUIUIMHBL «Du3uka»y  obecreynBaeT JOCTHKEHUE
00y4arOIUMHUCS CIENYIOINX Pe3yJabTATOB:

JIHYHOCTHBIE pe3yIbTATHI

c(pOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIEr0 COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
JIP4 | Hayku U OOIIECTBEHHOH MPAKTHKH, OCHOBAHHOTO HAa UAJIOTe KYJBTYp, & TAK)KEe Pa3IHMYHBIX
¢opm 0O1IECTBEHHOrO CO3HAHMUS, OCO3HAHNE CBOETO MECTA B MOJIMKYJILTYPHOM MHPE;

TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3oBaHWIO, B TOM YHCIIE CaMOOOpPa3OBaHUIO, Ha
JIPY MPOTSDKEHUH BCEW JKU3HHU, CO3HATENIbHOE OTHOIIEHHE K HEeMPEPBIBHOMY OOPa30BAHUIO KaK
YCJIOBHIO YCIEITHOM MpodecCHOHANbHON 1 O0IEeCTBEHHOM IesITEIbHOCTH,

OCO3HAHHBIN BbBIOOp Oynymed npodeccun W BO3MOKHOCTEH peann3alui COOCTBEHHBIX
JKU3HCHHBIX IIJIAHOB, OTHOHICHUHE K HpO(beCCPIOHaJ'IbHOfI ACATCIIBHOCTH KAdK BO3MOXKHOCTH
ydaCTusd B PCUHICHUH JIMYHBIX, O6H_[eCTBeHHbIXj rocyaapCTBCHHBIX, O6H_IeHaLII/IOHaJ'IbeIX
npobiem;

JIP13

MeranpeaMeTHBbIe pe3yabTATHI

YMEHHE CaMOCTOSITEJIbHO ONPENENsaTb LEeIu ACATENbHOCTH M COCTaBJATH  IUIAaHbI
JESTEeJIbHOCTH, CaMOCTOSITEJIbHO OCYINECTBJIATb, KOHTPOJIMPOBATH U KOPPEKTUPOBATH
MP1 | medaTenbHOCTL, HMCHOJB30BATh BCE BO3MOXKHBIE PECYPCBHI A JOCTUXKEHUS IMOCTaBIEHHBIX
LeNell U pear3alyy IJIAHOB eSTeNIbHOCTH, BBIOMPATh YCIELIHbIE CTPATETHH B PAa3JIMYHBIX
CUTYaLMsIX,

BIaJICHNEC HABbIKAMHM  IIO3HABATENIbHOW, y4eOHO-MCCIENOBATENbCKOH W MPOEKTHOU
NeATEIbHOCTH, HaBBIKAMHU pas3pelleHnss npodjeM; CHocOOHOCTh H  TOTOBHOCTH K

MP3 CAMOCTOSITEJIbHOMY TMOMCKY METOJOB pELICHUs MNPAKTUYECKUX 3aJad, NPUMEHEHUIO
Pa3JIMYHBIX METOJOB MMO3HAHUS,
TOTOBHOCTH U CHOCOOHOCTH K CaMOCTOATENbHOW WH(OPMALMOHHO-TTIO3HABATEIHHON
Mp4 | ACATEIBHOCTH, BIAZEHHE HABBIKAMH MOMYHeHHs HeoOxoaumoi nHGOpPMALMKU U3 CIIOBapei

pa3HBIX THWIIOB, YMEHHE OPHEHTHPOBATbCS B PA3IUYHBIX HCTOYHUKAX HH(POpMaLUH,
KPUTUYECKH OLEHHBATh M HHTEPIPETHPOBATH MH(GOPMAIHIO, MOIYYAEMYI H3 Pa3JIUIHBIX
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HUCTOYHUKOB,

MP3

YMEHHE HCIOJIB30BaTh CPENCTBAa HMH(POPMAIIMOHHBIX W KOMMYHHKAI[HOHHBIX TEXHOJOTHIMA
(manee - KT) B pelieHrr KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3AIMOHHBIX 33a71a4 C
coOmonenneM  TpeOOBaHWIA  3PrOHOMUKH,  TEXHUKM  OE30MaCHOCTH,  THTHEHBI,
pecypcocOepeskeHust, MPaBOBbIX U STHYECKUX HOPM, HOPM MH(OPMAITMOHHON 0€30MaCHOCTH,

MP9

BJIaJICHHE HABbIKAMHU ITO3HABATEIBHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBHIA U
MBICJIUTEJIBHBIX MPOLIECCOB, HX PEe3yJbTaTOB M OCHOBAHUMN, TIPAHULl CBOEr0 3HAHUSA U
HE3HAHMs], HOBBIX MIO3HABATEJbHBIX 33124 U CPEICTB UX JOCTHXKCHMUSI.

ITpeamMeTHBIE pe3ybTATHI

I1P1

cOPMHPOBAHHOCTb TPEACTABICHUNH O POJIM U MecTe (U3MKH B COBPEMEHHOW HAy4YHOH
KapTHHE MHUpa;, MOHUMaHue (PU3NIeCKON CYITHOCTH HaOmrogaeMbix BO BeeneHHON SBICHMUIT,
NOHUMaHue ponu (U3UKU B (HOPMHUPOBAHUU KPYro3opa M (PyHKLHMOHAJIBHOH TIPaMOTHOCTU
YeJIOBEKa MJIs PeLIeHUs] MPAKTUYECKHX 3a/1ad,

I1P2

BJIaJICHUE OCHOBOIMOJIATAIOIINME (PU3HMUECKUMU MOHSITHSIMU, 3aKOHOMEPHOCTSMH, 3aKOHAMU
U TEOPUSIMH, YBEPEHHOE TOJIb30BaHNE (PU3NIECKOM TEPMUHOJIOTHEN U CUMBOJIUKOW;

I1P3

BJIaJICHNE OCHOBHBIMH METONAaMH HAy4YHOTO IIO3HAHHS, UCIOJNb3YeMbIMH B (U3HKE:
HaOJMIONIEHUE, OMHCAaHUE, HU3MEPEHHE, SKCIIePHMEHT, yMeHHs o0pabdaThlBaThb pPe3yJIbTaThl
u3MepeHuii, oOHapy)XMBaTh 3aBUCUMOCTb MEXAY (U3NYECKHUMU BEIHMYWHAMH, OOBSICHATDH
MOJIYYECHHBIE PE3YJIbTAThl U AE€JATh BBIBOJBI,

I1P4

c(hOPMHUPOBAHHOCTH YMEHUS pelnaTh Prsndeckue 3a1aqm,

c(OPMUPOBAHHOCTh YMEHHSI TPUMEHSATH IOJYYCHHbIE 3HAHUSA U1 OOBSCHEHUS YCIOBUH
MpOTeKaHusT PU3NYECKUX SIBIIEHUH B MPUPOAE U JJIST NMPHUHATUS MPAKTHYECKUX PEIICHUN B
TMOBCETHEBHOM JKU3HHU,

copMHpPOBAHHOCTb COOCTBEHHOH MO3MLIMU MO OTHOIIEHUIO K (U3ndeckoil uHpopmanuy,
NIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB,

c(hOPMUPOBAHHOCTh CUCTEMBbI 3HaHMI 00 OOmMX (HU3MUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUsIX, MPEACTaBJeHW O neficTBuu BO BceneHHON (DM3MYECKMX 3aKOHOB, OTKPBITBIX B
3€MHBIX YCJIOBHSIX;

c(OPMHPOBAHHOCTh YMEHHUSI HMCCIENOBATh M AHAIM3HPOBATH Pa3HOOOpasHble (U3NYECKHE
SIBJICHHS M1 CBOWCTBA OOBEKTOB, OOBSACHITH MPUHIHIBI PA0OTHI M XaPAKTEPUCTUKU MPHUOOPOB
U YCTPOWCTB, OOBACHATH CBSI3b OCHOBHBIX KOCMHYECKHX OOBEKTOB C Tre0()HU3MUECKUMHU
SIBJICHHSIMU,

BJIQJICHUE YMEHMSIMH BBIIBUIAaThb THUIIOTE3bl HA OCHOBE 3HAHMsS OCHOBOMNOJIArAKOLINX
¢u3ndecKkux 3aKOHOMEPHOCTEH M 3aKOHOB, TPOBEPSATb HX HKCIEPUMEHTAIbHBIMU
cpeacTBamMu, HOPMYIJTUPYsI LETb UCCICAOBAHUS,

I1P10

BIAZICHNE METOAAMHU CaMOCTOSITEJIbHOTO TIUIAHHPOBAHUS W TPOBEAEHHUS (PH3HMUECKUX
SKCIIEPUMEHTOB, OIMMCAHUS W AaHajh3a TIOJNYyYeHHOH U3MEPUTENbHOW HWH(pOpPMAalny,
ONpeaesIeHusl AOCTOBEPHOCTH MOJYYEHHOIO Pe3yJIbTaTa,

I1P11

cpOPMHPOBAHHOCTh YMEHHH NPOTHO3MPOBAThH, AHAIN3UPOBATH U OLEHHBATH MOCIEACTBHS
OBITOBOM W TPOU3BOICTBEHHOH JESITEIBbHOCTH YEJIOBEKA, CBA3aHHOW C (PU3HMUYECKHIMHU
MPOLIECCAMH, C TIO3UIIHI HKOJOTHYECKOH 0€30MacHOCTH.




2 CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCIUILTAHBI

2.1 TemaTHyecKHH ILJIaH

YueOHasn HATPY3KA 00y4AIOIUXCS

B TOM YHCJIC

= ° ° ILnannpyemsie
Z = 2 pe3yJabTaThbl
Pazpen/ Tema AMCHHIVIMHBI ° 2 £ = L =
5 > EE | &8 0CBOEHHSI
=2 = = = = AUCIHUILTHHBI
= g & & s
- o 9= o
k' = =
[-P]
= = =
BBenenue 2 2 gllz; JIPI3 MP3,
JIP4, MP 3, MP4,
Paznen 1 Mexanuka 27 13 10 4 ITIP1, ITIP2, IIP3,
ITP4, TTP9
Tema 1.1 Kunemarnka 10 4 4 2 | MPSHPL
JIP4MP3,1IP2,
Tema 1.2 3axoHBI Mexanuku HbroTOHA 6 4 2 11P4.11P9
JIP4, MP3MP9,
Tema 1.3 3aKkOHBI COXpaHEHUsI B MEXaHUKE 11 5 4 2 1P 1-ITP4
JIP4, JIP9, MP3,
Pazpnen 2 MP4, MP9, ITP2,
OcHoOBBI MOJIEKYJISIPHOH (PM3UKH H 26 11 6 9 IIP3, I1P4, I1P7,
TePMOAUHAMHKH 11Ps, 11P9,
I1P10, IIP11
JIP9.MP3, MP4
Tem 2.1 - : ’ ’
ema } OCHOBBI MOJ'I?Ky.]'IHpHO 11 4 4 3 P2 1193, 1P+
KUHETHYIECKOU Teopnu. M neanbHbrii ra3 11rs
o o JIP9, MP3, I[IP3
2.2 CBoiicTBa I ’ ’ ’
CaoiicTBa MapoB, XKUIKOCTEH U TBEPHABIX 10 4 6 [1P7. 1IPS, 11P9)
TexI 1IP10
JIP4, MP3, MP9,
Tema 2.3 OcHOBBI TEpMOANHAMUKHI 5 3 2 IIP2, IIP3, IIPA.
IIP11]
JIP13, MP3,
Pazgen 3
b 50 26 10 14 MP4, MP5, ITP4,
DIeKTPOAUHAMHKA IIPs, ITP6, ITP?,
1IPS, IIP11
JIP13, MP4,
Tema 3.1 DnexTpuueckoe mosie 6 4 2 MP3, I1P4, I1P6,
1pP7
JIP13, MP3,
Tema 3.2 3aK0HBI IIOCTOSIHHOI'O TOKA 22 6 6 10 MP4, ITP4, IIP5,
1IPs
o JIP13, MP3
Tema 3.3 KT ’ ’
emMa DONEeKTPUYECKUI TOK B PA3IUUHBIX 10 6 4 MP4, 1IP4, 1IPS,
cpenax 1Pl
Tema 3.4 MarautHOE HOJIE 6 6 J7P11731;]I§P4,
JIP13, MP1, 1IP4,
Tema 3.5 DnekTpoMarauTHAs WHIY KA 6 4 2 P11, 11P6
JIP4, JIP13, MP3
P 4 ’ » 'y
asaed 20 8 8 4 | mps, o1 ez,
KoJe0anua v BOJHBI 1IP4. IIP10




Tema 4.1 MexaHnuyecKue KonebdbaHmsa u 5 5 JIP13, MP3, TP1,

BOJTHbI npP2, NP4
NP13, MP3,
Tema 4.2 neKTpoOMarHUTHble KonebaHus u 14 5 5 5 MP4. MPL
BOJIHbI MP2, NP4, MP10
Pa3gen 5 NP4, MP3, TP1,
OnTuka 14 4 2 8 MP2 MP4, NP8
Tema 5.1 Mpupopaa ceeta. BonHoBLIE 14 4 9 8 NP4, MP3, NP1,
CBOMCTBa CBeTa MP2, 1P4, NP8
Pa3nen 6 10 7 3 NP4, MP9, NP2,
3neMeHTbl KBaHTOBOW (U3NKY MP4, T1P6, MP11
5 4 5 NP4, MP9, MP2,
Tema 6.1 KBaHTOBasA onTukKa nP4, NP6, MP11
Tema 6.2 Pusnka atoma 1 aTOMHOIo aapa 4 3 1 niP4, '\nﬂgfi rPe,
Pasgen 7 9 ) ITP4, MP9, NP1,
SBonounsa BeeneHHoi res, nev, rpil
o NP4, MP9, NP1,
Tema 7.1 CTpoeHue n passutue BceneHHonh 2 2 nPe. NP7, MP11
Bcero 151 73 39 39
MpomexxyTouHasa aTTecTayusa, B TOM Yncne 18 NP4, MP9, NP1,
KOHCY/bTaLmMm rp7
Bcero 169 73 39 39
2.2 Cogep>kaHue y4ebHOM ANCUMNINHBDI
BBEAEHUE

BXOLHOW KOHTPONb. VIHCTPYKTUBHbLIA 0630p COAepXXaHUs YYeOHOW AUCUMNANHBI U 3HAKOMCTBO
06y4aloLNXCA C OCHOBHLIMW YCNOBUAMW W TPebOBaHWUAMU K OCBOEHWIO Mporpammbl. ®u3MKa —
(byHLameHTanbHas Hayka 0 npupoge.

EcTeCTBEHHOHAY4YH™IA MeTOZ MNO3HaHWA, €ero BO3MOXHOCTM W TpaHulbl NPUMEHUMOCTH.
JKCMepMEHT W Teopus B MpoLecce Mno3HaHMA npupofbl. MofenupoBaHue (U3NYECKUX
ABMIEHWIA ¥ npoueccoB. Pofb 3KCNepUMeHTa W Teopuwu B MNpoLecce MNO3HaHWUA MPUPOAbI.
®unsnyeckas BeiMunHa. MOrpelwlHOCT N3MepeHnidi HN3NYECKUX BENNYUH. PU3NYECKME 3aKOHbI.
"paHuLbl NPUMEHUMOCTM (HU3UYECKUX 3aKOHOB. MOHATME O (PU3NYECKON KapTUHE Mupa. 3HayeHue
(hn3mKn npu ocsoeHunn npogeccuin Cro n cneymanbHocTen CroO.

Buabl yuebHOM feATeNIbHOCTU

YMeH/UA MOCTaHOBKM Leneid feATeNbHOCTU, NJaHUMPOBaHUS COOCTBEHHOW [feATeNbHOCTU ANA
JOCTVDKEHUS MOCTaB/IEHHbIX Lenei, npeiBuieHUs BO3MOXHbIX Pe3ynbTaTOB 3TUX AeWCTBUNA,
opraHu3aLum CaMOKOHTPO/IA U OLLEHKN NOMYYEHH X pe3ybTaTos.

Pa3BuTMe CMOCOBGHOCTM SAAICHO M TOYHO M3naratb CBOW MbIC/IN, NOrMYECKM OBOCHOBbLIBATb CBOK
TOYKY 3peHusi, BOCNPUHMMATbL W aHanM3MpoBaTb MHEHWS cobecefHWKOB, Mpu3HaBas Mpaso
APYroro 4enoBekKa Ha MHOE MHEHMe.

MpoussefeHne N3MepeHNs PUINYECKMUX BETMUMH N OLEHKA FpaHuML bl NOrPeLHOCTEN N3MEPEHWIA.
MpeacTaBneHne rpaHuLbl MOFPeLWHOCTE U3MEPEeHWA Npu NOCTPOEHUU rpaMKoB. YMeHune
BbICKa3blBaTb rMMNoOTe3bl AN 06bACHEHNS HabnogaemM”N:X ABNEHNIA. Y MeHWe npegnaratb Mogenu
ABMEHMI. YKaszaHWe rpaHuy, NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB. 310XKeHWe OCHOBHIX
MONOXXEHUN COBPEMEHHOW HayUYHOW KapTUHbI Mupa. MpuBefeHUe NPUMepOB BAUAHUA OTKPbITUIA B
(hU3MKe Ha Mporpecc B TeXHUKe U TEXHOMOrMM npom3BoacTBa. Vcnonb3oBaHue NHTepHeTa Ans
noncka nHhopmMawum

Pasgen 1 MEXAHUKA



Tema 1.1 KnuHemaTtunka
MexaHunuyeckoe fgpwkeHue. lMepemeuieHne. MyTb. CkopocTb. PaBHOMepHOE NpAMONNHENHOe
ABVWKEHME. YcCKopeHue. PaBHOMepemMeHHOE MpPSAMONUHEHOe ABWKeHWe. CBO60AHOE MafeHue.
[BuxeHne Tena, 6POLEHHOr0 Moj yr/ioM K ropu3oHTy. PaBHOMepHOe [ABMXKEeHMEe MO OKPY>XHOCTMW.
Buabl yuebHON fesaTeNlbHOCTH

MpefcTaBNeHMe MeEXaHWYEeCKOro [ABMXXEHWUS Tena YpPaBHEHUSIMM 3aBUCMMOCTM KOOPAMHAT W
NPoeKLMeil CKOPOCTU OT BpeMeHu. MNpefCcTaBNeHe MEXAaHNYECKOrO ABMKEHUS Tena rpadMkaMm
3aBUCUMOCTM KOOPAMHAT W NpoeKuueid CKopocTh OT BpeMeHu. OnpegeneHve KoopauHaT
NMPONAEHHOrO NYyTW, CKOPOCTM W YCKOPeHWs Tena Mo rpadukaM 3aBUCUMOCTU KOOPAWHAT W
MPOeKLMin CKOpOCTU OT BpeMeHU. OnpefeneHne KoopamHaT NPOMAEHHOr0 NyTW, CKOPOCTU W
YCKOpPEeHUs Tena Mo ypaBHEHUAM 3aBUCMMOCTM KOOPAMHAT W MPOEKUWUA CKOPOCTM OT BPEMEHM.,
MpoBefeHNe CPaBHUTENbHOTO aHanuW3a pPaBHOMEPHOTO W PaBHOMEPEMEHHOrO [ABVKEHWIA.
YKazaHne WCNONb30BaHMA MOCTYNaTeNbHOro W BpalwaTeNbHOro ABMXKEHUIA B  TeXHUKE.
MpuobpeTeHne onbiTa paboTbl B Fpynne C BbIMOAHEHWEM pPa3NMYHbIX COLMANbHBIX PONEil.
Pa3paboTKa BO3MOXHOW CUCTEMblI [EACTBUIA U KOHCTPYKUWWM [NS 3KCMEPUMEHTaNbHOro
onpeaeneHns KNHeMaTUYECKMUX BENNUNH.

Tema 1.2 3aKOHbI MeXaHUKN HblOTOHA

MepBblli 3akOH HbloTOHa. Cuna. Macca. Mmnynsc. BTopoi 3akoH HbtoToHa. OCHOBHOIA
3aKOH KNacCU4YecKoW [AuMHaMWKW. TpeTuih 3akoH HblOTOHA. 3aKOH BCEMUPHOro TArOTEHWUS.
paBuTauMoHHoe none. Cuna Tsxectu. Bec. Cnocobbl M3MepeHUs maccbl Ten. Cwunbl B
MeXaHUKe.

Buabl yuebHol gesaTenlbHOCTH

MpMeHeHNe 3aKOHA COXPAHEHWS MeXaHWUYeCKOW 3Heprum npu pacyetax pe3ynbTaTos
B3aMMOLENCTBUI TeN rpaBUTaLMOHHbLIMU CUNAMU U CUAaMK YNPYTOCTH.

Tema 1.3 3aKOHbI COXpaHeHUA B MexaHuKe

3aKOH coxpaHeHuMa uMmnynbca. PeakTuBHOe  ABWXXeHue. Pabota cunbl. Pabota
noTeHUunanbH X cun. MoLWHOCTL. SHeprua. KunHeTuueckaa aHeprud. lloTeHuuanbHaa 3Heprus.
3aKOH COXpaHeHUs MexaHW4eckol aHeprun. MNMpumeHeHMe 3aKOHOB COXPaHeHMs.

Buabl yue6HON fesiTeNbHOCTU

MpuMeHeHMe 3aKOHa COXPaHeHWUs UMNYNbCa ANA BbIYNCIEHUS U3MEHEHWUIA CKOPOCTen Ten npu mnx
B3aMMOAENCTBUAX. M3MepeHMe paboTbl CUA U U3MEHEHWE KWHETMYECKOW 3Heprum Tena.
BbluvcneHve paboTbl CUN N U3MEHEHUS KUHETUYECKON 3HEPrumn Tena. BbluncneHne noTeHUManbHOM
3HEprMm Ten B TpaBMTAUMOHHOM mnone. OnpefeneHne MNOTEHUMANbHONW  3HepPruyM  ynpyro
AehOpMUPOBAHHOTO Tena MO M3BECTHOM fedopMaumyM M HKeCTKOCTM Tena. YKasaHue rpaHul
MPUMEHVMOCTM 3aKOHOB MeXaHWKW. YKazaHue YYeOH:X AUCLUUNAWH, NpPU WU3YYeHUU KOTOp~:iX
MCMONb3YOTCS 3aKOHbI COXPaHEHWS.
Pasgen 2 OCHOBDI MOJIEKYTAPHOW ®U3NKUN N TEPMOANHAMUWKN

Tema 2.1 OCHOBbI MONEKYIAPHO-KUHETUYECKON TeOpUn. MgeanbHblid ras

OCHOBHbI€ MOMIOXKEHNSA MONEKYNAPHO-KUHETUYECKON Teopun. Pasmepbl M Macca MOJIEKYN U
aTomMoB. bpoyHoBckoe gaBwxeHue. Ougdysva. Cunbl U 3HEPrus  MeXMONeKYNsaApHOro
B3aumofencTeus. CTpoeHMe ra3oobpasHbliX, XUAKUX W TBepAbix Ten. CKOPOCTM [ABUXEHUA
MONEKYN U UX U3MepeHue. MaeanbHblii ras. [asneHue raza. OCHOBHOe ypaBHEHMEe MONEKYNAPHO-
KMHETMYECKON Teopuu ras3oB. TemnepaTypa W wu3MepeHue. [a3oBble 3aKOHbl. AGCONKOTHbLIN
Hynb TemnepaTypbl. TepMoAMHaMMyecKas LWKana TemnepaTypbl. YpaBHeHWe COCTOAHUA
naeanbHOro rasa. MonapHaa rasosas MocTOSHHas.

Buabl yue6HOI fesiTeNbHOCTU

BbinoONHEHME 3KCMEPUMEHTOB, CAYXawux Angd 060CHOBAHWUA MONEKYNSPHO-KMHETUYECKOW
Teopum (MKT). PeweHne 3afa4y € NPUMEHEHMEM OCHOBHOIO YpaBHEHUA MOJIeKYyNAPHO-



KWHETMYeCKol Teopumn rasos. OnpegeneHvie napameTpoB BeLLecTBa B ra3006pa3HOM COCTOAHUMN Ha
OCHOBaHWW YpaBHEHWA COCTOAHWA unAeanbHOro rasa. OnpegeneHne napameTpoB BellecTsa B
ra3oobpasHoM COCTOSHUMN M NPOUCXOAALMUX NpoLeccoB no rpadukam sasmucumoctu p (T), V (T), p
(V). 9kcnepumeHTanbHoe nccnegosanue 3asucumoctun p (T), V (T), p (V). MpegcTaBneHne B BUAe
rpayMKoB M30XOPHOro, M306apHOro N N30TEPMUYECKOTO MPOLLECCOB.

BbluncneHne cpefHeli KMHETUYECKON 3HEPruu TenjaoBOro [ABMXXEHUS MOJSIEKYN MO W3BECTHOW
Temnepatype Bel,ecTBa. BbiCcKasbiBaHMe TunNoTe3 A1 O0bACHEHUS HabnfaeMblX SBEHWIA.
Y KazaHue rpaHuL, NPUMEHUMOCTU MOLENN «naeaNbHblIi ra3» u 3akoHoB MKT.

Tema 2.2 CBocTBa NapoB, XXNAKOCTeN 1 TBEPAbIX Ten

CsoiicTBa napoB. VcnapeHne n KoHAeHcaumsa. HacblLeHHbIA nap 1 ero cBoicTBa. AGCOMOTHaA U
OTHOCUTENbHAs BMAXHOCTb BO3f4yxa. Touka pocbl. KuneHue. 3aBUCUMOCTb TemnepaTypbl KUMNeHus OT
faBneHus. MNeperpeTblil Nap 1 ero UCMosib30BaHVe B TEXHUKE.

CBoOIACTBA XUAKOCTEA. XapaKTepuCcTKa XMUAKOT0 COCTOAHMS BelyecTBa. [MOBEPXHOCTHbINA CNOi
XUAKOCTU. DHEPrus MOBEPXHOCTHOrO Cnos. $BMEHMA Ha rpaHuLe >XWUAKOCTU C TBepAbiM Tenom.
KanunnspHble SBneHus.

CsoiicTBa TBepAblX Tes. XapakTepucThKa TBEpPLOro COCTOSIHMS BeLllecTBa. YNpyrue CBOWCTBa
TBepAbIX Ten. 3akoH N'yka. MexaHuyeckune CBOICTBA TBEPAbIX Ten. TennoBoe pacluMpeHne TBEPAbIX Ten
W XnakocTel. MnaBneHne v Kpuctanamsaums.

Buabl yuebHol gesaTenbHOCTY

N3mepeHne BRaXHOCTM BO3dyxa. PacuyeT KonmyecTtBa TenaoTbl, HEO6XOLMMOro Ans
OCYLLEeCTBNEHMA npoLecca nepexofa BelecTBa W3 OAHOr0 arperatTHOro COCTOSHUA B APYroe.
JKcnepumeHTanbHOe WccnefoBaHWe TennoBbIX CBOWCTB BelecTBa. [lpuBefeHWe nNpUMepoB
KanunnspHbiX SBNEHUIA B 6bITY, Npupoge, TeXHUKe. ccnefoBaHne MexaHUYeCKUX CBOMNCTB TBEPAbIX
Ten. MNpumMeHeHne (U3NYECKUX MOHATUI U 3aKOHOB B Y4eOHOM MaTtepuane npodeccUoHanbHOro
xapaktepa. Wcnonb3oBaHue WNHTepHeTa AN Noucka MHGpopMauuy o pa3paboTKax M MPUMEHEHUAX
COBPEMEHHbIX TBEPAbLIX M aMOP(HbIX MaTepunanos.

Tema 2.3 OCHOBbI TEPMOANHAMUKN

OCHOBHbIE MOHATUA K onpefeneHna. BHYTPEHHAS 3HEpPrusa cuctembl. BHYTpeHHASA 3aHeprusa
naeanbHoro rasa. Paborta M TensoTa Kak (hopmar nepegayn aHepruu. TennoemKocTb. Y AenbHas
TENn/0eMKOCTb. YpaBHeHMWe TennoBoro 6GanaHca. [lepBoe Hayano TepMOAMHAMUKK. AfmabaTHbIi
npouecc. MpuHuun geiicteus TennoBol MawwuHbl. KI[ Tennosoro asuratens. BTopoe Hauano
TepMOANHAMUKKN. TepmognHammyeckasd LiKana temnepatyp. XonoAu/bHble MalWHbl. Tennosble
asuratenn. OxpaHa nNpuposbl.

Buabl yuebHol gesaTenbHOCTY

i3mepeHne KonnyectBa TennoTbl B mpoueccax Tenjonepeayv. Pacyetr Konm4yecTsa TEMoThl,
Heo6X0AMMOro AN OCyLLecTBIeHWUS 3a[JlaHHOr0 npoLecca ¢ Tensonepesayeil. Pacuet nsmeHeHus
BHYTPEHHe 3Hepruu Ten, paboTbl M MepefaHHOro Ko/nm4yecTBa TenjaoTbl C MCNOMb30BaHWEM
NnepBOro 3akoHa TeEPMOMHAMUKN.

Pacuet paboThl, COBEPLUEHHOM ra3oM, no rpaguky 3asucumoctu p (V).

BbluncneHve paboThbl rasa, COBEPLUEHHON MPU M3MEHEHWUU COCTOSHUA MO 3aMKHYTOMY UWKAY.
BbluncneHne KIO npu coBeplwleHnun rasom paboTbl B npoueccax M3MEHeHUs COCTOSHWUA MO
3aMKHYTOMY UMKAYy. O6bACHEHME NPUHLMNOB AeACTBMA TennoB™N:X MawuH. [emMOoHcTpauus ponu
(PU3MKWN B CO3JaHNY U COBEPLUEHCTBOBAHUM TEN/OBLIX ABUraTenei.

Pasgen 3 9JIEKTPOANHAMUKA
Tema 3.1 31eKTpuyeckoe rnose

JneKTpuyeckme 3apsagbl. 3aKOH coxpaHeHusa 3apsaga. 3akoH KynoHa. 3nekTpuyeckoe
none. Hanps)XeHHOCTb 3NeKTpuyeckoro nons. MpuHumn cynepno3vumn nonein. Pabota cun
aneKTpocTtaTtMyeckoro nond. lloteHuman. Pa3HOCTb  MOTEHUWAN0B.  JKBUMOTEHLUWaNbHbIE
noBepxHOCTU. CBA3b MeXAy Hanps>XeHHOCTbI M PasHOCTbIO MOTEeHLWaNn0B 3NEKTPUYECKOro Mons.
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AVaneKTpku B 3NeKTpuUyeckoMm none. [lonspusaums  AU3NeKTpUKoB.  MPOBOAHUKM B
anekTpuyeckom none. KoHgeHcaTopbl. CoefuHeHMEe KOHAeHCAaTOpPOB B 6GaTapew. JHeprus
3apPSXKEHHOr0 KOHAeHcaTopa. JHEPrus 3NeKTPUUYECKOro noss.

Buabl y4e6HOI fesiTeNbHOCTU

BAuncneHne cun B3aMMOLENCTBMA TOYEUYHN X 3/IeKTPUYECKNX 3apSAS0B.

BbluncneHne HanpsXKeHHOCTW 371eKTPUYECKOro MOAs OAHOr0 W HECKONbKUX TOYeUHbIX
3NEKTPUYECKNX 3apSA0B. BbluncneHne NoTeHUMana aNeKTpUYecKoro noss 04HOro U HeCKONbKUX
TOYEYHN X 3N1eKTPUYECKMX 3apsoB. VIi3MepeHMe pasHOCTU NMOTEHLMANO0B.

N3MepeHue 3HEpPruM 3NEKTPUYECKOrO MONs 3apsXKEHHOr0 KOoHAeHcaTopa. BblumcneHune aHeprum
3N1EKTPMYECKOr0o MONA 3apsXeHHOro KoHaeHcaTopa. Pa3paboTka niaHa M BO3MOXHOW CXEMbI
[eicTBMIA  3KCNEpPMMEHTAIbHOTO  OMNpefeneHuss  3N1eKTPOEMKOCTU KOHAeHcaTopa M
AV3NEKTPUYECKO  MPOHMUAeMocTM  BewlecTBa.  [poBefeHMe  CPaBHWUTENIbLHOTO  aHanu3a
rPaBUTaLMOHHOIO U 3/1EKTPOCTATUYECKOrO NONEil.

Tema 3.2 3aKOHbI NMOCTOAHHOIO TOKa.

Ycnosus, HeobxoauMble A1 BOSHUKHOBEHMA WM MOLAEPXAHUA 3NeKTpUYeckoro toka. Cwuna
TOKa M NNOTHOCTb ToKa. 3akoH OMa gnd ydactka uenu 6e3 9[C. 3aBUCUMOCTb 3/IEKTPUYECKOrO
COMPOTMBNEHUS OT MaTepuana, QAJAWUHbI W NAOWAAM MNONEPeyHOro CceyeHUs MPOBOSHMKA.
3aBNUCMMOCTb 3NEeKTpPUYecKoro CONPOTMBNEHNSA NpoOBOAHNKOB oT TemMnepaTypsbl.
JNeKTpoABMXKYLLAA Cuna MCTOYHUKA Toka. 3akoH Oma pAand nonHo uenu. CoefguHeHue
nNpoBOAHMKOB. CoefuHEHMe WUCTOUYHUKOB 3MEKTPUYECKON 3Heprum B 6Gatapeto. 3akoH [pkoyna—
NeHua. PaboTa M MOLLHOCTb 3/IEKTPUYECKOro TOKa. TensioBoe AeiCTBUE TOKa.

Buabl yuebHol gesaTenlbHOCTU

i3mepeHne MOLLHOCTY 3neKTpuyeckoro Toka. iamepenne 34C v BHYTPEHHEro CONPOTUBNEHNSA
NCTOYHWKA TOKa.
BbinonHeHMe pacyeTOB CW/bl TOKa W HaNpsXeHW Ha y4yacTKax 3/eKTPUYEeCcKnX Lenen.
O6bACHEHMe Ha NpuMMepe 3NeKTPUYeCcKon uenu ¢ ABYyMA MCTOYHUKamu Toka (DAC), B Kakom
Cflyyae MCTOYHWK 3NEKTPUYEeCKOW 3Hepruy paboTaeT B pexume reHeparopa, a B KaKOM — B
pexume notpebutend. OnpegeneHne Temnepatypbl HUTWM  HakanusaHua.  V3mepeHue
3NEKTPUYECKOro 3apsaga 3N1eKTpoHa.

Tema 3.3 DNeKTPUYECKMI TOK B pa3NiMuHbIX cpejax

MpoBOANMOCTb META/NIOB, AB/IEHNE TEPMO3/IEKTPOHHOW IMUCCUN, CBEPXNPOBOLMMOCTb.

CobCcTBEHHaA NPOBOAMMOCTb NOMYMNPOBOAHUKOB. [M0MyNPOBOLHUKOBbLIE MPUOOPDI.

Buabl yue6HOM feaTeNlbHOCTH
CHATMe BOMbTAMMEPHON XxapakKTepucTuku Aauoga. [lpoBeaeHMe CpaBHUTENbHOrO aHanusa
nonynpoBoOAHNKOBMNIX AUOL0B 1 TPMOAOB.
Wcnonb3oBaHne WHTepHeTa AN MOWCKa WHGOpMauMm O MepcrnekTMBax pasBUTUS
NnonynpoBOAHUKOBOW TEXHUKMN.

Tema 3.4 MarHuTHoe none

BekTop WHAYKUMWM MarHUTHOro nons. [eincTBMe MArHUTHOrO MOMA Ha NPAMOSIUHENHbIV
NPOBOAHUK C TOKOM. 3akoH Amnepa. Bsaumogeictsme TOKOB. MarHWTHbI notok. PaboTta no
nepeMeLLeHno MNPOBOAHMKA C TOKOM B MarHUTHOM nosne. [eicTBMe MarHMTHOrO MNOMA Ha
ABMXyLWmMiica  3apsg. Cwuna  JlopeHua. OnpefgeneHve  yAenbHOro 3apsfga. Y cCKopuTenu
3apAXKEHHbIX YacTuu,.

Buabl yuebHOM feAaTeNlbHOCTH

N3mepeHne MHAYKUMW MarHUTHOroO nons. BblumcneHue cun, AeACTBYHOLIMX HA MPOBOAHUK C
TOKOM B MarHMTHOM Morne.
BAucneHne cun, AeliCTBYHOLWMX HA 3NEKTPUYECKUNIA 3apsij, ABVKYLWMIACA B MarHUTHOM Mose.

Tema 3.5 OneKTpoMarHMTHas MHAYKLUUA
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SneKTpoMarHUTHas MHAYKUUS. Buxpesoe anekTpuyeckoe none. CaMOUHAYKUUA. DHeprus
MarHWTHOro Mons.

Buabl yuebHol gessTenlbHOCTH
WccnepoBaHne  SIBNEHWIA  3MEKTPOMArHUTHON  MHAYKLMKW, CaMOMHAYKUMKU. OO6BACHEHWe
npuHuMna [encTBma anektpogsuratens. OObACHEHME MpuHLUMNA [eACTBMSA reHepaTopa
3N1EKTPUYECKOT0 TOKa W 3N1eKTPOU3MePUTENbHbIX NpMoopoB. OObACHEHUe NpUHLMNA LeliCTBUA
Macc-cnekTporpada, yckopuTtenein 3apsXKeHHbIX YacTuy. O6bACHEHME PO MAarHUTHOrO nons
3eMAKN B XXM3HW pacTeHUA, XXMBOTHbIX, YenoBeka.
MpuBeeHNe NPUMeEPOB NPAKTUYECKOT0 NPUMEHEHUS N3YYEHHbIX ABNEHWUIA, 3aKOHOB, NPMOOPOB,
YCTPONCTB.
MpoBefeHMe CpaBHUTENILHOIO aHann3a CBOMCTB 3N1E€KTPOCTATUUYECKOr0o, MarHUTHOIO U BUXPEBOTO
3NeKTPUYECKUX NONen.

Pasgen 4 KOJIEBAHWA N BOJIHDbI

Tema 4.1 MexaHnyecKne KonebaHUsS U BOSHbI

KonebatenoHoe pABwmxeHue. [apMoHuyeckne KonebaHud. CBo60OAHbIE MexaHWYyeckue
KonebaHua. JIMHeillHble mMexaHWYeckue kKonebatefibHble cuCTeMbl. [MpeBpalieHne 3aHepruu npu
KonebatenbHOM ABMXeHUN. CBOGOAHbIE 3aTyXalolime MexaHnyeckme KosebaHus. BbIHY>XAeHHble
MexaHu4yeckme KonebaHusa.

Buabl yuebHol gesaTenlbHOCTH

WccnegoBaHme 3aBUCMMOCTM Mepuoga KonebaHWii maTeMaTMyeckoro MasTHWKA OT €ro AJ/IMHbI,
Macchbl U aMNANTYAbl KonebaHiA.

NccnepoBaHme 3aBUCMMOCTM Nepuoja KonebaHmin rpysa Ha Npy>KMHe OT ero mMacchl U XXeCTKOCTU
MPYXWHbI. BbluncneHne nepuofa KonebaHwii MaTemMaTMUecKOro MasTHUKA MO W3BECTHOMY
3HAUYEHWIO ero A/MHbl. BbluncneHve nepuoga KonebaHWii rpys3a Ha MPYXXUHe MO W3BECTHbLIM
3HAYEHMAM €ro Maccbl U XXECTKOCTMN MPYXXUHbI.

BblpaboTka HaBbIKOB BOCMPUHMMATb, aHanW3WpoBaTb, MepepadaTbiBaTb U NPeabABNATb
MH(OpMaLMIO B COOTBETCTBMM C MNOCTaBleHHbIMW 3agadyamu. [lpuBegeHMe NpPUMeEpPoB
aBTOKo/e6aTeNlbHbIX MeXaHUYeCKNX cuctem. MpoBefeHNe KnaccudukaLum KonebaHuii.

Tema 4.2 /1eKTPOMarHUTHbIe Koslie6baHUA U BOJIHbI

CB060AHbIE 3NEKTPOMarHUTHble KonebaHus. [lMpeBpalleHne 3Heprum B Konebate/flbHOM
KOHType.  3aTyxawlwme  3N1eKTPOMarHUTHble  KofiebaHus. [(eHepaTop  He3aTyxawLwux
3N1eKTPOMarHUTHMNX KonebaHnin. BbIHYXAEHHble 3neKTpuyeckue KonebaHus. FepemMeHHbIR TOK.
[eHepaTOp nNepeMeHHOro TOKa. EMKOCTHOE M WHAYKTMBHOE COMPOTUB/IEHUA MNEPEMEHHOrO0
ToKa. 3akoH OmMa [Jns 3N1eKTPUYecKOoW Luenu mnepeMeHHOro Toka. Pab6oTa M MOLWLHOCTb
nepeMeHHOro Toka. [eHepaTopbl TOKa. TpaHcopmaTopbl. TOKM BbICOKOW 4acTOThbl.
MonyyeHne, nepegava N pacnpegeneHne 3NeKTPOIHEPTUN.

dneKTpoOMarHUTHOe nNoOfie KakK 0coObli BUA MaTepun. ONEeKTPOMArHUTHbIE BOJHbI.
Bubpatop lepua. OTKpbITbIA KonebaTenbHblli KOHTYp. WM306peTeHue paguo A. C. [onoBbIM.
MMoHATME 0 pagnocBA3n. NpUMeEHeHNe 3N1eKTPOMArHUTHbIX BOJH.

Buabl yuyebHoOl gessTeNlbHOCTYU

Ha6nogeHne ocuuniorpamMM rapmMoHMYeckMx KoneGaHWil cunbl TOKa B Lenu. M3amepeHune
3N1eKTPOEMKOCTM KOHJeHcaTopa. M3MepeHMe WHAYKTUBHOCTb KaTylWKW. MccnenoBaHue
SIBMIEHUS 3/MIEKTPMYECKOro pe3oHaHca B NocnefoBaTenbHOW Lenu. [MpoBeaeHne aHanoruu
MeXxay  (msnyeckumu BeNMYMHAMMY, XapaKTepusyoLumnumm MeXaHUYecKyto "
3NEKTPOMArHUTHYO KonebaTesibHble CUCTEMBI.

PacueT 3HauyeHW cWAbl TOKA W HanNpsHKeHWs Ha 3nemMeHTax LEenu MepeMeHHOro Toka.
NccnepoBaHne mnpuHUMNa AeiicTBMS TpaHcgopmaTopa. WccnepoBaHue npuHUMNa AelcTBUS
reHepaTopa nepemMeHHOro ToKa.



OcyllecTBneHne paguonepedayn n paguonpuema. ViccnegoBaHne CBOMCTB 3N1€KTPOMArHUTHbIX
BOJIH C MOMOLLbD MO6GMNLHOTO TenedpoHa. Pa3BUTUE LLEHHOCTHOIO OTHOLWEHUS K M3YYaeMbIM Ha
ypokax (um3nkym obbekTaM M OCBaumBaeMbiM  BuAaM  AeATeNlbHOCTU.  OObACHeHMe
NPUHLMNNANLHOTO Pa3NnYyns NPUPOAbl YNPYTNX N 3N1eKTPOMArHUTHbBIX BOMH. M310XeHNE CyTK
3KONIOTMYECKMX NPO6/eM, CBS3aHHbIX C 3/IEKTPOMArHUTHbIMM KONle6aHMAMM 1 BOTHAMMU.
O6DBSACHEHWE PO 3/1IEKTPOMArHUTHBIX BOJTH B COBPEMEHHbIX MCCeA0BaHUsAX BceneHHOiA.

Pasgen 5 OMNTUKA

Tema 5.1 NMpupoga ceeTa. BonHOBbIe CBOIiCTBA CBeTa

CKopocTb pacnpocTpaHeHWA cBeTa. 3akKOHbl OTpaXeHWs W npenomneHnsa ceeta. lMonHoe
oTpaxeHue. JInH3bl. Na3 Kak onTuyeckas cuctema. OnTuyeckune npuobopsl.

NHTepdepeHumnsa cBeta. KorepeHTHOCTb CBeTOBbIX fydyell. WHTepdepeHUuMs B TOHKUX
nneHkax. [lonocbl paBHON ToNwuHbl. Konbua HboTOHA. Mcnonb3oBaHMe WHTepdepeHUun B
Hayke W TexHuke. [Audpakuymsa cseTa. [Audpakums Ha Wenu B napannenbHbIX ayyax.
OvdpakynoHHas pewetka. [loHATMe o0 ronorpadguu. TMMondpusauma nNoMepeyHbIX  BOJH.
Mondpusayms ceeta. [BoMHOe nydenpenomneHve. [lonsipougbl. [Awucnepcus cBeTa. Bugbl
CnekTpoB. CrekTpbl McnyckaHus. CnekTpbl MOrNoWweHnsA. YnbTpapuoneTtoBoe U WUHGpakpacHoe
n3nyyYeHUs. PEHTreHOBCKMUe Nyun. VX npupoja u CBOICTBA.

Buabl yuebHol gesaTenbHOCTY

MpuUMeHeHMe Ha NPaKTUKe 3aKOHOB OTPaXKeHWs 1 MPeNIOMIEHUS CBETa NPY PeLleHnn 3aaau.
OnpefeneHve CcnNekTpanbHNTX TpaHWUL, YYBCTBUTE/IbHOCTM YENOBEYECKOTO Tnasa. Y MeHue
CTPOUTb UM306paXKEHUsi NpPeaMeTOB, AaBaeMble /IMH3aMW. PacuyeT pacCTOSAHWA OT JIMH3bI [0
n306paxeHns npegmeta. PacyeT ONTMYECKON CUAbl NMH3LI. VI3MepeHne (hOKYCHOro pacCTOsHKSA
NMH3bI. cnbiTaHWe Moaeneii MMKpOCKONa 1 Teneckona.

Ha6nofgeHne sBNEHUS WHTEP(PEPEHLUN 3NEKTPOMArHUTHA:X BONMH. HabntogeHne sBNeHUS
ANdpaKLMm 3NeKTPOMarHUTHbIX BOJH.

Ha6nogeHne sIBNeHUS Monsapusauumn 31eKTPOMarHUTHM:X BOMH. 3MepeHWe ANWHbI CBETOBON
BOMHbI NO pe3ynbTaTaM HabMOAeHUs ABNeHWs WHTepdepeHuun. HabnwoaeHve SBNEHUS
Andpakymm ceeta. HabnogeHne SBneHUs NonspusaLum n gucnepcmm ceeta. Mouck pasnuuuii n
CXOACTBA MeXAY ANPPaKLMOHHBIM W [UCNEPCUMOHHBLIM CcnekTpamu. [MpuBeaeHWe NPUMEPOB
NosIBNEHUS B MPUPOAE W MCNONMb30BaHWA B TEXHUKE ABMEHWI WHTepdepeHuun, Anudpakymm,
nonsapusaunm n gucnepcuu ceeta. MNepeyncneHne MeTOA0B MO3HAHWA, KOTOPble MCMNOJb30BaHbI
MPU N3yYeHNN YKa3aHHbIX SBNEHNIA.

Pasgen 6 3/IEMEHTblI KBAHTOBOW ®U3NKU

Tema 6.1 KBaHTOBasa onTuKa

KBaHTOBasg runote3a [lnaHka. @POTOHbl. BHeWwHWA  POTOINEKTPUYECKUA  IDEKT.
BHyTpeHHU hoTo3PdekT. Tunbl POTO31EMEHTOB.
Tema 6.2 Pu3nKa aToma 1 aTOMHOro ajpa

Pa3BuTne B3rnagoB Ha CTpOeHMe BellecTBa. 3aKOHOMEPHOCTM B AaTOMHbIX CMNEKTpax
Bofopoaa. AnepHasa mogens atoma. OnbiThl 3. Pesepdopaa. Mogens atoma Bogopoga no H. bopy.
KBaHTOBbIe reHepaTopbl.

EcTecTBeHHaa pafv0aKTUBHOCTb. 3aKOH pafuMoakTMBHOro pacnaga. Cnocobbl HabnwaeHUa u
perucTpaummy 3apsxeHH”rx yactuy,. dddekt Basmunosa — YepeHkoBa. CTpoeHMe aTOMHOIo agpa.
[etheKT wMmaccbl, 3Heprusa CBA3M W YCTOWYMBOCTb  aTOMHrX sfgep. $AepHble peakuuu.
VickyccTBeHHasa pafnoakKTUBHOCTL. [leneHue Taxenrx dAgep. LlenHaa dAgepHas peakuwus.
YnpaBnsemas LenHas peakuus. AgepHblii peaktop. lMonydvyeHue pagmoakTUBH/N:X M30TOMOB M UX
npuMeHeHne. brnonormyeckoe gencTene pagnoakTUBHBIX U3NYYEHUR. DNeMeHTapHble YacTuLbl.
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3 YCNOBUA PEANTN3ALIN YYEEHOW ANCUUNTNHbBI
3.1 MatepuasibHO-TeXHMYeCKoe obecrneveHne
[ns peanu3ayumn nporpammbl y4ebHON AUCLMNAMHBI MPEeSYCMOTPEHbI CReaytoLine cneumanbHble
NMoMeLLLeHNs N OCHaLLleHue:
Twvn n HanmeHoBaHue

OcHalleHMe CneLuanbHoro NoMeLLeHus
CreumanbHOro noMeLLLeHms

KabuHeT eCTECTBEHHOHAYUYHbIX MynbTUMeAUIAHbIE — CpeACcTBa  XpaHeHus,  nepejaunm K

AUCLMNINH npeLcTaBneHns VHopmaLuu. YuebHO-MeTOAMYeCKas
AOKYMeHTaums, AMAaKTMYeckKmne cpeacTea

nabopartopus PunKu NabopatopHoe o6opynoBaHWe; MoLenu Mo (u3nkKe; Habopsbl

nabopaTopHble, B T.4. MO MeXaHWUKe, 3/IEKTPOMArHeTusmy,
ONTUKe;  M3MepuTeNbHble  NPUbOpbl AN BbINONHEHUS
nabopaTopHbIX paboT: 3NeKTPOMETP, MYNbTUMETPbI,
BO/IbTMETPbI, aMnepmeTpbl; KOMMIEKT AeMOHCTPaLMOHHOIO
obopyfoBaHMA MO  3NeKTpocTaTWKe,  YCTaHOBKa  A/if
onpejeneHnss  AAUHbI  CBETOBOW  BOMIHbI  C  MOMOLLbIO
ANPaKLMOHHOW  pelleTKW, Habop  ob6opyfoBaHus MO
3NEKTPONN3Y
MomeweHve  ans  XpaHeHus  u Lkagbl, cTennaku  Ana  XpaHeHus  nabopaTopHOro
NPOPUIAKTUYECKOTO  06CNY>KMBaHUS  060PYLOBaHUSA, UHCTPYMEHTOB N PACXOLHbIX MaTepPUasios.
yyebHOro obopyposaHus

3.2 Y4yebHO-METOANYECKOE U MHPOPMALMOHHOE 0becreyveHne peanmsaunm nporpaMmmbl
OCHOBHBbIE NCTOUHUKMU:

1 KopbiTHMKOBa, E. C. ®usuka [ana CrO] [SneKTpoHHbIN pecypc] : yyebHoe nocobue. Y.1 / E. C.
KopbiTHukoBa, J1.A. Ogep, /1. A. HukoHopoBa ; MI'TY. - MarHutoropck : MI'TY, 2016. - 1 371eKTpoH.
onT. ANCK (CD-ROM). - Pexxum foctyna:

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

2. KopbiTHMKOBa, E. C. ®u3mka [INeKTpOHHbIN pecypc] : yyebHoe nocobue [gna Cr10]. U.2 / E. C
KopbiTHMKOBa, /1. A. Ogep, /1. A. HukoHoposa ; MI'TY. - MarHutoropck : MI'TY, 2016. - 1 3neKTpoH.
onT. AMNCK (CD-ROM). - Pexxum foctyna:
https://magtu.informsvstema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/5118.pdf
&view=true .- MakKpoOObeKT.

3. ®usmka. Teopusi M npakTUKa [INEKTPOHHbIA pecypc] : yyebHoe nocobue / Mog pea. npog. C.O.
Kpamaposa. - 2-e n3g., gon. v nepepab. - Mockea: VL, PNOP, HAL, MH®PA-M, 2016. - 380 c. - Pexxum
poctyna: https://new.znanium.com/read?id=264612 -. 3arn. ¢ akpaHa. - ISBN 978-5-369-01522-3

[JononHuUTEeNbHbIE NCTOYHUKMN:

1 dunsnka [SNeKTPOHHbIN pecypc]: yuyebHuk / A.A. TuHckmia, IM.HO. MpakoBckuii; nog obu,. pef.
FO.N. Awnka, H.C. Mypblwesoit. - 4-e n3g., ucnp. - Mocksa: POPYM: MHPPA-M, 2017. - 560 c. un. —
(CpepgHee npoeccnoHanbHoe obpasoBaHue). Pexxum goctyna: https://new.znanium.com/read?id=90067
- 3arn. cakpaHa. - ISBN 978-5-91134-902-8

2. OemngyeHko, B. W. ®dusmka [INeKTpoHHbI pecypc]: y4vebHuk /  B. W. [emuayeHko,
W. B. lemnagyeHko. - 6-e u3g., nepepab. u gon. - MockBa: MH®PA-M, 2018. - 581 c. - Pexum
poctyna: https://new.znanium.com/read?id=300518 - 3ars. ¢ akpaHa.

3. ®un3mka. OCHOBbI 3NEKTPOANHAMUKIN. DNEKTPOMArHUTHbIE KONnebaHust M BOMHbI [DNEKTPOHHbIN
pecypc]: yuebHoe nocobue / KysHeuoB C.W., - 4-e u3a., ucnp. un gon. - Mockea: By30BCKWil y4ebHMK,
HWL, MH®PA-M, 2015. - 231 c. - Pexxum goctyna: https://new.znanium.com/read?id=215043 -. 3ar.
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Cc sKpaHa. - ISBN 978-5-9558-0332-6

4. Kypc nekuuin no ¢gusnke. 3nekrtpoctatuka. MOCTOAHHBIA TOK. dnekTpomarHetusm. KonebaHus u
BOMHbI [ONeKTPOHHbIV pecypc]: yvyebHoe nocobue / KysHeyos C.W., CemkmHa J1.W., PorosmH K.W. -
Tomck: wu3f4-B0 ToOMCKOro nonutex. YyHuBepcuteta, 2016. - 290 c - Pexum pgocryna:

https://new.znanium.com/read?id=218874 - 3arn. c akpaHa. - ISBN 978-5-4387-0562-8
Mepnognueckune n3gaHus
1 3nektpuyectso. - ISSN 2411-1333

MporpammHoe o6ecneveHne n VIHTepPHET-pecypchbi:

HanmeHoBaHue MO Ne Jorosopa CpOK [elCcTBUS NNLEH3NN
MS Windows 7 (nognucka [-1227 oT 08.10.2018 11.10.2021
Imagine Premium) A-757-17 oT 27.06.2017 27.07.2018
[-593-16 oT 20.05.2016 20.05.2017
[-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel135 ot 17.09.2017 6eccpoyHo
Kaspersky Endpoint Security gna  [1-300-18 oT 21.03.2018 28.01.2020
6u3sHeca-CTaHAapTHbIN [-1347-17 oT 20.12.2017 21.03.2018
[-1481-16 ot 25.11.2016 25.12.2017
[-2026-15 ot 11.12.2015 11.12.2016
7Zip CBOOOAHO pacnpocTpaHseMoe 6eccpoyHo

VHTepHeT-pecypcsl

1 depepanbHbIi LEHTP MH(OPMaLMOHHO-06pa3oBaTe/lbHbIX pecypcoB - PLINOP [31eKTpOoHHbIN
pecypc]. - Pexxum goctyna: www.fcior.edu.ru, cBo60AHbINA. - 3arn. ¢ 3KpaHa. f3. pyc.

2. EgnHaa konnekums UMMpoBbIX 06pa3oBaTeNbHbIX PECYPCOB [DNEKTPOHHLIN pecypc]. - Pexum
poctyna: www.school-collection.edu.ru, cBo6oAHbIN. - 3arn. ¢ aKpaHa. $13. pyc.

3. IHTYWT - HauMoHanbHbI OTKPbITLIA YHUBEPCUTET. [DNEKTPOHHBIA pecypc]. - Pexxum goctyna:
www.intuit.ru/studies/courses, CBO60OAHbINA. - 3arn. ¢ akpaHa. 3. pyc.

4. NHCTMTYT HKOHEeCKO MO WMHMOPMALMOHHLIM TEXHOMOrMAM B 006pa3oBaHUN. [DNEKTPOHHbINA
pecypc]. - Pexxum goctyna: https://iite.unesco.org/ru/, cBO60OAHbINA. - 3arn. ¢ 3KpaHa. f3. pyc.

5. depepanbHblil 06pa3oBaTeNibHbIA NopTan «VIHPOPMaLMOHHO-KOMMYHUKALNOHHbIE TEXHOMOIMN
B 06paszoBaHUU». [3neKTpoHHbIi pecypc]. - Pexxum foctyna:
http://window.edu.ru/resource/832/7832, cB060OAHbIN. - 3ar/. ¢ aKpaHa. 3. pyc.

6. MopTan uudpoBoro obpasoBaHWsA. [INEKTPOHHbLIA pecypc]. - Pexum goctyna: www.digital-
edu.ru, cBob6OAHbIA. - 3arn. ¢ aKpaHa. 3. pyc.

7. EanHOe OKHO gocTyna K obpasoBaTe/ibHbIM pecypcam Poccuiickolt ®efepauun [SneKTPOHHBbIN
pecypc]. - Pexxum goctyna: http://window.edu.ru/, cBo60AHbIN. - 3arn. ¢ aKpaHa. $13. pyc.

8. CIO B poccuitckux Lwkonax: KomaHga ALT Linux pacckasbiBaeT O BHeApeHUM CBOBGOAHOrO
nporpaMmMHOro obecneyeHns B LUKOnax Poccum [DneKTpoHHbIA pecypc]. - Pexum pocTtyna:
http://freeschool.altlinux.ru/, cBo6oaHbIi. - 3arn. ¢ akpaHa. 3. pyc.
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4 KOHTPO.JIb Y OLIEHKA PE3YJIbTATOB OCBOEHHA YYEBHOM JUCHUATLINHBI

KOHTpOJ'Ib U OLCHKa pPE3YJIbTATOB OCBOCHHA NUCHUILIIMHBI OCYLICCTBIIACTCA NPCIOAABATCIIEM B

IpoLecce TeKyLIero KOHTPOJI U IPOMEXKYTOYHON aTTeCcTallu.

4.1 Tekymuii KOHTPOJIb

No KonTtponupyemsie paznesnbl KonTtponupyemsie HaumenoBaHnue
B (TeMbl) y4eOHOW AMCUIUTUINHBI PE3YJIbTAThI OLIEHOYHOT'O CPEJCTBA
1 Brenenne JIP4, JIP13 MP3, IIP2
Tecm
2 JP4, MP 3, MP4,
Pa3znen 1 Mexanuka I1PI, I1P2, ITP3, ITP4, | KonmporsHaspacoma
TIP9 Tecm
3 JIP4, MP4, IIP1, IIP4 | Jluxmarmo:
Tema 1.1 Kunemaruka I
[pcucmiueckas paboma
(Mpaxnmmeckoe 3a0anie)
4 Tema 1.2 3axkonwsl wMexaHuku | JIP4MP3IIP2, Tpasamuuecrkasa paboma
HeroToHA IIP4,IIP9 (npakmuiecioe saoanie)
5 Tema 1.3 3akonsl coxpanenust B | JIP4, MP3,MPY, IIP - | lpaxmueckas paboma
MEXaHUKe 1IP4 (nparmuseckoe a0armie)
Jlabopamopnas padoma
6 Pazgen 2 JIP4, JIP9, MP3, MP4, | Tecm
MP9, ITP2, ITIP3, | Koumponsnas padoma
OcHoBbl MostekynsipHOii GU3HKH | 7Py TTP7, ITPS, ITPY,
U TEPMOAHMHAMHKH I1P10, ITPI11
7 Tema 2.1 OcuoBbl MOnekymsipaO- | JIP9,MP3, MP4, IIP2, | lpaxnmueckas paboma
KHHETUYECKOU TEOPHUH. IIP3, IIP4, IIPS8 (nparrmueckoe a0arie)
UneaneHbIiiras Jlabopamopras padoma
Jluramarmor
8 2.2 CsoiicTBa mapos, xxunkocreii u | JIP9, MP3, IIP3, IIP7, | Jlabopamopnas padoma
TBEPABIX TEJ IIP8, IIP9, IIP10
9 Tema 23 Ocuossl | JIP4, MP3, MP9, IIP2, | Ipaxmuyeckas padoma
TEPMOJANHAMUKHI IIP3, [IP4. I[IP11 (nparrmueckoe a0arie)
10 JIP13, MP3, MP4, | KonmpomHasapadoma
Paznen 3 MPS, ITP4, ITP5, | Tecm
DJIeKTPOANHAMUKA 11Ps, ITP7, 11P8,
1IP11
11 JIP13, MP4, MP35, Tpcsamuuecrkasa paboma
Tema 3.1 DnexTpudeckoe momne 1IP4, 1IP6, 1IP7 p ecioe 3a0cie)
12 JIP13, MP3, MPA4, Tpasamuuecrkas paboma
Tema 3.2 3aKOHBI HOCTOSHHOI'O 11P4, IIP5, IIP8 (nparmmueckoe sacare)
TOKa Jlabopamopras paboma
Jluramarmor
Tema 3.3 DnekTpudeckuii TOK B JIP13, MP3, MPH4, Jlabopamopras paboma
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13 | pasnuuHBIX cpenax 1IP4, IIP5, IIP11
14 JIP13, IIP4, [IP11 Tparnmiu 00
Tema 3.4 MarautHOeE 11071€ ’ ’ 0 2§Z};pa ) anlae )
15 Tema 3.5 OnekrpoMarHuTHas JIP13, MP1, IIP4, Tpasamuuecrkaa paboma
WHIY KIS IIP11, IIP6 (nparrmueckoe a0arie)
16 JIP4, JIP13, MP3, Tecm
Pa3pnen 4 MP4, I1P1, ITP2, Konmponsras paboma
Kone6anus u BOJIHbBI I1P4, ITP10
17 Tema 41 MeXAHIIECKHE JIP13, MP3, IIP1, Tpasamuuecras paboma
5 IIP2, ITP4 (Mpaxnmeckoe 3a0arie)
KOJIeOaHus U BOJIHBI JlaGopamopras pacoma
18 Tema 4.2 DOnexTpomMarHuTHbBIE P13, MP3, MP4, Y ecias padoma
5 IIP1, ITP2, IIP4, ITP10 | (npaxnurseckoe sa0arie)
KOJIe0aHUs U BOJIHBI JlaGopamopras pacoma
19 Pasnen 5 JIP4, %ﬁj ZIIZ;, IIP2, ]zecm -
Onrika A OHIMPOTLHAS PAOOMAL
20 Tema 5.1 Tlpupoma cpera. JIP4, MP3, IIP1, Tpasamuuecrkasa paboma
B ) IIP2, [TP4, ITP8 (npaxmireckoe 3a0amue)
OJIHOBBIE CBOIICTBA CBETA Jlabopamopras patoma
21 Pasaen 6 JIP4, MP9, IIP2, I1P4, ]zecm -
DJieMeHThbI KBAHTOBOH QU3NKH 11Ps, 1TP11 OHITPOTBHEE paboma
22 JIP4, MP9, IIP2, IIP4, | Ipaameckas paboma
Tema 6.1 KBanToBas ornruka 1IpPe6, IIP11 (nparnmieckoe saoarie)
23 Tema 6.2 B JIP4, MP9, IIP6, Tpasamuuecrkasa paboma
ATOMHOTO sifipa 1ri n eckoe )
24 Pasaen 7 JIP4, MP9, IIPI, TIPS, | Tecm
Ipoawonua BeejienHo I1P7, ITP11
25 Tema 7.1 Crpoenme wu pazsuru{ JIP4, MP9, IIP1, IIPS,
Bcemennoit IIP7, IIP11

4.2 lIpome:kyTOUHAS ATTECTALMS

IIpomexxyTounass arrecTanyst OOYYAIOIIMXCSl OCYLIECTBISIETCS IO
JUCLUIIJIMHBI U MIO3BOJIAET ONPENENIUTh Kaue€CTBO U YPOBEHb €€ OCBOEHHUS.

dopma MpoMEeKyTOYHOH aTTECTALNU 110 AUCUUIUTHHE « Pu3nka» nudgepeHIupoBaHHbIA 3a4eT B 1

3aBCPUICHUKU U3YUCHUA

CEMECTPE U HK3aMEH BO 2 CEMECTPE.

Ne Bonpocwt ouppepenyuposannozo 3auema/ oudakmuueckue Tema

COUHUUbL

1 | Bunge! nBUKeHUS Tena.
2 | Yckopenue. Ilepemernenue.
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Bunapl MexaHUUECKUX CHUIL Pazpmen 1 Mexanuka
3axonsl HeroToHA.

Mmnynbe Tena. MMnynbsc cuiibl. 3aKOH COXpaHEHHs] UIMITYJIbCA.

N[ ] AW

Mexanndeckass pabora. MoOIHOCTb. DHEpPruss U €€ BUABL 3aKOH
COXPaHEHHsI YHEPTHH.
7 |OcuoBuble nonoxenuss MKT. [lugdys3us. bpoyHoBCKOE nBUMKEHNE.

Paznen 2
OCHOBBI MOJIEKYJISIPHON
8 |Ocuosnoe ypaBHenue MKT. JlaBienue rasa. (hU3HKH 1 TEPMOANHAMIKH
9 |YpaBHeHue cocTOsIHUSA UAeaIbHOro rasa. Msonpouecch! B razax.
10 |I[IepBoe Ha4anO TEPMOAUHAMUKH, €r0 MPUMEHEHUE K U30MPOLECCaM.
11 |TBepable Tena, UX CBONWCTBA.
Ne Konumponvusie sonpocet yk3amena/Ooudaxmuseckue eOUHUY bl Tema
1 |Ocuosubie nonoxkenust MKT, ux onbitHOe obocHoBanue. Auddysus. Paznen 2
bpoyHnosckoe nBuxkenne. OcHoBHoe ypaBHenne MKT. OCHOBBI MOJIEKYJIIPHOI
($U3MKK U TEPMOAMHAMUKHI
2 |9nektpuueckast eMkocTb. KoHneHCcaTOpbl U UX BUIBL Paznen 3
DNEeKTPOANHAMHKA

3 |Onpemenutb CKOPOCTb  OTHAYM  BHHTOBKH, €CIH  CKOPOCTb
BpUIETAROLIEH myan 760 m/c, a macca BUHTOBKH B 500 pa3 Oosblue Pasnen 1 Mexanuka
MacChl IMyJIn

Kpurtepuu ouenku ougpdpepenyuposannozo 3auema u 3k3amena

—  «OTnnu4HO» - TEOPETUYECKOe CONIEepKaHHE Kypca OCBOSHO MOJHOCTBHIO, 0e3 mpobenos,
yMeHUs1 COPMHUPOBAHBI, BCE TPEAYCMOTPEHHBIE MPOrPaMMOll yueOHbIE 3alaHUs BBITTOJHEHBI, KA4€CTBO
UX BBITOJIHEHHSI OLICHEHO BBICOKO.

—  «Xopouoy - TEOPEeTU4EeCKOe COAEPKaHHe Kypca OCBOEHO IOJIHOCTBIO, 0e3 mpobenos,
HEKOTOpble YMEHHs C(OpPMHUPOBAaHBI HENOCTATOYHO, BCE NPEAYCMOTPEHHBIE NPOrpaMMOi yueOHbIe
3a/laHMsI BBITIOJHEHBI, HEKOTOPBIE BUABI 3a/1aHUH BBIMTOJHEHBI C OIIMOKAMU.

—  «YIOBIETBOPHUTENBHO» - TEOPETHUUECKOE COAEp:KaHHe Kypca OCBOEHO YAaCTUYHO, HO
npobenbl He HOCSAT CYIIECTBEHHOTO XapakTepa, HeoOXOoAauMble yMeHHs paboTel € OCBOCHHBIM
MaTepHajoM B OCHOBHOM C(OpMHpPOBaHBI, OOJNBIIMHCTBO MPEOYCMOTPEHHBIX MPOrpamMMmoii oOydeHus
yueOHBIX 3aJaHUH BBITOJIHEHO, HEKOTOPBIE M3 BBITIOJHEHHBIX 3aJaHUI COAEPIKaT OIIHOKH.

—  «HeynoBnerBopuTenbHOY - TEOPETHUECKOE CONEPKAHNE Kypca HE OCBOSHO, HEOOXOIUMBbIe
yMeHUs1 He ¢(OPMHUPOBAHBI, BHIOJTHEHHBIE YIeOHBIC 31aHUSI COAEPIKAT IPyObIe OIINOKH.
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MpunoxeHne 1

AKTWBHbBIE N MHTEPAKTVBHBLIE METO/bl OBYYEHWNA

1 AKTMBHble W WHTEPAKTUBHblE METOAbl WCMOMb3YOTCA NPU MPOBEAEHWN TEOPETUYECKUX U
NPaKTUYECKNX 3aHATUIA:

Pasgen/tema [MprMeHsieMble aKTUBHbIe KpaTtkasa xapaktepucTuka
N UHTEPAKTUBHbIE METOAbI
Pasgen 1 MexaHuKa € aneMeHTaMu Teopun OTHOCUTENIbLHOCTH

Tema 1.3 3aKOHbI ["pynnoBble AUCKycCcUn CtyfeHTbl paboTatoT B MWUKPO rpynnax:
COXpaHeHus B «3aKOHbl COXpaHeHUsi B peLlarT npakTUYeckne 3afadu, OTBeYaloT
MeXaHnKe MeXaHUKe» Ha Npo6/ieMHble BOMPOCbl WM MNPUXOAAT K

o6leMy BbIBOLY O 3HaYeHUM 3aKOHOB
COoXpaHeHns B Npupose.
Pasgen 2 MonekynapHas gusnka. TepMoguHammkKa

Tema 2.1 OcHoBbl [enosasi urpa [MpenogaBatens B Hayane M No  xomdy
MOJIEKY/IAPHO- «ABCONTHanA N3N0XKEHNSA y4eObHOro maTepuana cosfaer
KWHETUYECKOW TemnepaTypa. npo6feMHble  cUTyaumm W BOBEKaeT
Teopun. WpeanbHMn  AGCONKOTHbLIN HYNb» CTY[eHTOB, 00befMHEHH"NIX MO0 KOMaHgam
ras B MX aHam3. OOBCYXJalT CyLLeCTBOBaHMe

NpeaenbHO HU3KKX U BBICOKMX TemmnepaTtyp
Pasgen 3 OCHOBbI 3N1eKTPOAMHAMUKN

Tewma 3.3 AHanus KOHKpeTHol/i CofepXXaHue MOAaeTcs  uyepe3  Cepuio
ONeKTPUYECKNIA TOK  CUTyaLuu BOMPOCOB O MPOBOAMMOCTU  cpefl, O
B MONYNPOBOAHMKAX  «[TPOBOAMMOCTb pasHbIX HOCUTENSX TOKA, MPUMEHEHUM Toka B

cpea» cpefax, Ha KOTOpble CTYAEHTbl [AO/MKHbI

OTBeYaTb HenocpeACTBEHHO B XOZe NIeKUMN.
OpraHusaums aucKyccum
Pasgen 4 KonebaHusi 1 BOJIHbI

Tema 4.2 pynnosble anckyccun  PaboTan B KOMaHze, CTYAEHTHI
SNeKTpoMarHuTHble «[lMapameTpbl 1 NMPUMEHAIT 3HaHWA MaTemaTuku npu
KoniebaHns 1 BOJHbI ypaBHeHune NMoCTPOEHUN rpagukos
3N1EKTPOMArHUTHbIX TPUTOHOMETPUYECKMX (hyHKLMI K
KonebaHuin» onucaHuio 3N1eKTPOMarHUTHbIX

KonebaHWiA.

Pasgen 5 OnTnka

Tema 5.1 [Mpupoga AHanus KOHKPETHON J[leMOHCTpaLms 3aKOHOB MPEeIOMAEHUS |
cBeTa. BonHoBble cuTyauum  «BonHOBble OTpaXKeHWs CBeTa, BOJIHOBbIX CBOMCTB
CBONCTBa CBeTa CBOICTBa cBeTa» cBeTa C MOMOWbID  ANDPaKLNOHHOM
pelleTkn u cnektporpaga. OpraHusauus
ANCKycCcum- cuTyauusa-ynpaxxHeHue, B

KOTOpoli oby4yaemble YMpaXHAKTCA B
PELUEHNN HETPYAHbIX 3afay, WCMnosb3ys
MeToZ aHanorny (yyebHole cuTyaumm).
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MEPEYEHb MPAKTUUYECKUX/TABEOPATOPHbIX 3AHATUN

CopepxkaHue
06y4yeHuns

Pa3gen 1 MexaHuKa

1.1 KuHemaTuka

1.2 3aKOHbI
MeXaHUKN HbloTOHa

1.3 3aKOHbI
COXpaHeHus B
MeXaHnKe

TeMbl NpakTU4eCcKNX/nabopaTopHbIX 3aHATUI

MpakTnyeckaa paboTta Ne 1 PeweHune 3agay no
KMHeMmaTuKe.

MpakTnyeckasa pabota Ne 2 PelleHune 3aga4 Ha
napameTpbl BpaLLlaTeNIbHOro ABMKeHNS

JlabopaTopHas pabota 1 «OnpegeneHve nNaoTHOCTY
BelllecTBa»

MpakTnyeckan paboTa Ne 3 PelleHune 3aay Ha 3aKOHbI
HbloTOHa.

MpakTnyeckana pabota Ne 4 PewleHune 3aa4 Ha 3aKOH
COXpaHeHns nMnysbca

MpakTnyeckan paboTa Ne5 PelueHue 3afa4 Ha 3aKOHbI
COXPaHEeHUA 3Heprum.

JlabopaTopHas paboTa 2 «l/3yyeHune 3aKoHa COXpaHeHUs
MeXaHN4eCKOM aHeprum»

Pasgen 2 MONNEKYTAPHAA ®N3NKA. TEPMOJVNHAMUKA

2.1. OcHoBbI
MO/EKYIAPHO-
KWHETUYECKOW
Teopun. NigeanbHbli
ras

2.2 CBolicTBa
napoB, XXMNAKOCTEN
N TBEPAbIX Ten

2.3 OCHOBbI
TepPMOANHAMUKIN

MpakTnyeckan paboTta Ne 6 PelleHune 3agay no teme
«OcHOoBblI MKT».

MpakTnyeckasa pabotaNe7 «PelueHune 3aga4 Ha
ypaBHEHME COCTOAHMNA MAeaslbHOro rasa»
JlabopaTopHast pa6oTta Ne3 NpoBepKa ra3oBbiX 3aKOHOB.

JlabopaTopHas pab6oTta Ne4 PocT KpucTansios.
JlabopaTopHas paboTa Ne5 3mepeHune BnaxHoOCTH
BO3ZyXa

NabopaTopHasa paboTta 6 «OnpeaeneHne yaenbHoi
TENI0eMKOCTU BeLLleCTBa»

MpakTnyeckaa pabota Ne 8 PelleHue 3ajay no Teme
«OCHOBbI TEPMOANHAMUKIN»

Pasgen 3 OCHOBbI S/TIEKTPOANHAMUWKN

3.1 DnekTpnyeckoe
none

3.2 3aKOHbI
MOCTOSIHHOIO TOKa

MpakTnyeckan paboTta Ne 9 PelleHune 3agay no Teme
«DNIEKTPOCTATMKAY.

JlabopaTopHas pabota Ne 7 «OnpeaeneHune yaenbHoro
CONPOTUBNEHNS MPOBOAHMKAY.

JlabopaTopHas paboTta Ne 8 «M3yyeHune 3akoHa Oma ans
yuacTka Lenm».

NabopaTtopHasa pabota Ne 9 ~(MpoBepka 3aKOHOB
napannenbHOro coefMHeHNst NMPOBOAHVKOBY.
JlabopatopHas paboTta Ne 10 «OnpegeneHne 34C u
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3.3 AneKTpUYecKunii
TOK B
nonynpoBOAHUKAX

3.5
DNeKTpoMarHuTHas
NHAYKLMA

Pa3gen 4 KonebaHns

4,1 MexaHn4yeckue
KonebaHua u
BOJIHbI

4.2
DNIeKTPOMarH1THbIE
KonebaHnsl 1 BOMHbI

Pasgen 5 OnTuka

5.1 Npupoga
cBeTa. BosiHOBbIE
CBOWCTBA CBeTa

BHYTPEHHEr0 COMPOTUB/IEHUS UCTOYHUKA 3M1EKTPUYECKON
3Heprum»

JlabopaTopHas pabota Ne 11 NccnepoBaHue
3aBMCMMOCTU MOLLHOCTW, NOTPe6AsSeMOoin namnoii
HaKa/fMBaHUA OT HaNpsHXXKeHUS Ha ee 3aKMMmax
MpakTnyeckan paboTa NelO «PelleHune 3aa4 Ha 3aKOHbI
Owma. ConpoTuBneHune»

MpakTnyeckan paboTta Nell «PelleHune 3aa4 Ha 3aKOHbI
COeANHeHUs NPOBOAHNKOB»

MpakTnyeckasa paborta Ne 12 PelueHne 3atay Ha
(hopMmynbl paboTbl Y MOLLHOCTM TOKa

JlabopaTopHas patota Nel2 «OnpegeneHue
3N1EKTPOXMMMYECKOr0 3KBMBANEHTa Mean».
JlabopaTopHas pab6oTta Nel3 ~(M/3yyeHne CBOMCTB
NnonyrnpoBOAHNKOBS.

MpakTnyeckaa paborta Nel3 PelueHue 3agay no Teme
«MarHnTHoe none. ANEKTPOMArHUTHaA UHAYKLUA».

1 BOJIHbI

NabopatopHaa pa6ota Neld W3y4yeHue 3aBUCUMOCTU
nepuoja KonebaHWin HUTAHOTO (UM MPY>KWUHHOIO)
MaATHMKa OT A/IMHbI HUTW (UK MacChbl Tpy3a).
MpakTnyeckaa pabota Neld PeweHne 3aga4y Ha
napameTpbl KonebaTeslbHOro ABMKEHUS

MpakTnyeckan paboTa 15 ~(PelweHve 3afa4y Ha BULbI
COMpPOTUB/IEHNA»

MpakTnyeckasa paborta Ne 16 PelueHue 3agay no teme
«[MepemeHHbIn TOK. TpaHchopmaTop»

MpakTnyeckas paboTta Nel7 «3neKTpomarHUTHbIE
KosiebaHUs 1 BO/HbI».

JlabopaTopHasa pa6ota Ne 15 «M3yyeHune ycTpoiicTBa
TpaHcopMaTopa, reHeparopa».

JlabopaTopHas pabtoTta Nel6 «OnpegeneHve nokasarens
NPenoM/IEHNS CTeKNax».
JlabopaTopHas pabtota Nel7 N(M3yyeHne NHTepepeHLUN

N Anpaxkummn.

JlabopaTopHas pabtoTta Nel8 N3mepeHne AnnHbI
CBETOBOI BOJIHbI C MOMOLLbI AUPPAKLMOHHONM PeLLETKMN.
JlabopaTopHas pabota Ne 19 ~(HabnogeHve cnekTpos
N3NYYEHNS U NOTNIOWEHUSA».

MpakTnyeckasa paborta Ne 18 PelleHue 3atay no teme
«BOJIHOBAS OMTUKa»
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Pasgen 6 9neMeHTbl KBAHTOBOW (h3MKN

MpakTnyeckasa paborta Ne 19 PewleHne 3atay no Teme

6.1 KsaHToBa «3aKOHbI (hOTOINEKTa»

onTuka

6.2 Punsmka atoma MpakTnyeckana paborta Ne20 PelueHue 3agay no teme
” aTOMHOrO0 fgpa «PaanoakTUBHOCTb. 3anncb AAEPHbIX PeakLuii»
NTOro
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OBPA3OBATEJIbHBIA MAPIIIPYT

IIpunoxenue 3

Kontponupyemsble
KonTtponbHas| pasnenst (TEMBI) KonTtponupyemsie OuenoumbIe cpeacTBa
TOUYKa yueOHOH PE3yJIbTaThI
JOUCIUTLTAHBI
Nel JIP4, MP 3, MP4, | KoutpoasHas |[l. 3ama4m ¢ mocTpoeHHEM
IIP1, I1IP2, IIP3, padorta yepTeKa
Paszpea 1
I1P4, ITP9 2. PacuerHble 3agaun
Mexanuka o
3. Dusnueckuil TUKTAHT
No2 Pazpen 2 JIP4, JIP9, MP3, | KontrpoabHasa |l. Tecrosble 3ananus
MP4, MP9, IIP2, padora 2. PacuerHble 3agaun
Ocuoset | yp3 1Py, 11P7,
MOJIEKyISPHOH IIP8, IIPY, IIPI0,
puszuxn M| oprg
TEePMOIHHAMHKH
N3 JIP4, JIP13, MP3, | KontpoabHas |l. Tecrosble 3ananus
Pasznen 3
MP4, MP5, IIPI, padora 2. PacuerHble 3agaun
DJIeKTPOAUHAMHKA o
Pazaen 4 P2, IIP4, IIP5, 3. ®usuueckuil IUKTAHT
Koneoanus u | 1P6, ITP7, IIPS,
BOJHEI 1IP10, IIP11
Ned Pazpen S JIP4, MP3, IIPI, | KoutpoasHasi [l. 3ama4m ¢ mocTpoeHHEM
IIP2, ITP4, ITP8 padora yepTeKka
OnTuka 2. PacuerHble 3a1a9u
NeS Pasznen 6 JIP4, MP9, IIP2, | KontpoabHas |l. Tect
JJIeMeHThI IIP4, ITIP6, IIP1 1 padora
KBAHTOBOM
puszuku
Ne6 Jomnyck Moprdonno | 1. [Ipakrrueckue padoThl
SK3aMeHny/ 2. JIaGoparopHbie paboThI
3a4eTy 3. Tectn
4. KontposabHble paboThl
Mpomexyro| duddepenumposan Hrorosas 1. TecToBble 3amaHus
YHAsA HBIN 3a4eT KOHTpoJabHas | 2. Tunossle 3ananus
arrecrauus padorta
MMpomexyTo| Dx3ameH Ok3amenanuo | 1 Teopernueckue
YHAS HHbIE BOMNPOCHI IO COAEPIKAHUIO
aTTrecTanms OonJsieTbl Kypca
2. Tunosble 3aAaHUA
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NNCT PETMCTPALUVN NSMEHEHWN N AOTNOJTHEHNW

Ne Pasgen paboueit KpaTtkoe cogep>xaHve U3MeHeHUA/L0NONHEH NS [OaTa, Moanuck
n/n nporpammbl Ne npoTokona npepgcefatens
3acegaHusa MK MK
Pa6ouas nporpaMma y4ebHol ancumnnnHa: «PU3nKa»
aKkTyam3vpoBaHa. B pabouyto nporpammy BHeceHa: crefytoLipe
N3MEHEHUS:
3YCnoBsum4 B CBA3NW €  06HOBEHWEM MaTepnasibHO-TEXHNYECKOr 0
PEANN3ALNN obecneyeHuss n. MaTepunanbHO-TeXHUYeCKOe o6ecrnedyeHue 16.09.2020 r.
YUEBHOW unTaThb B HOBOW pefakuunu:

MpoTokon Ne 1
AnCunnInHbI KabuHeT EcTeCTBEHHOHAYYHbIX AHCLUHH/HH

YuebHaa ayauTopua 418 NPOBeAEHUSA YYebHbIX 3aHATUIA,
NPaKTUYeCKNX W NabopaTopHbIX 3aHATWIA, ANA TFPYMMOBbIX W
WHAUBUAYANbHBIX KOHCYNbTauWuiA, ANS TeKyLero KOHTPONs u
NPOMEXYTOUHOI arTecTauuu.

Paboyee MecTO MpenojaBaTens: MepcoOHa/IbHbIA KOMMbIOTEP,
pabouve mecTa obyyaroLmxcs, JocKa yyebHas, yyebHas mebenb
Ja6opaTtopusa Pusmku

YuebHaa ayauTopua 4Nna  NPOBeAeHUS  YYebBHbIX 3aHATWIA,
NPakTUYeCKUX W NabopaTOpHbIX 3aHATWIA, ANA TFPYMMOBbIX W
WHANBNAYANIbHBIX KOHCY/bTaUWiA, AN TeKYLLero KOHTPOns W
NPOMEXYTOYHOI arTecTauuu.

Paboyee MecTO MpenojaBaTensi: MNepPCOHa/IbHbIA KOMMbIOTEP,
npoekTop, paboymve wMmecTa obydalowmxca, [ocka Yy4ebHasd,
yyebHas mebesb;

K3®, geMoHCcTpaunoHHoe ob6opyaoBaHme no Teme '‘TepeMeHHbIN

TOK", [leMOHCTpaLMOoHHOe obopypoBaHue no Teme
"'QnekTpocTaTmka'’, mMogenu KPUCTa/I/IMYECKOA  peLUeTKu,
[eMOHCTpaLMoHHOoe obopynoBaHue no Teme

"'AneKTpomMarHeTnsm®, Mofenb "*INeKTpodopHan mMallmHa';
AMMepMeTpbl NabopaTopHbIe.;

BapomeTp;

BonbTmeTpbl;

MynbTUMeETpbI;

ONeKTPOMETP;

Tpy6KN CTEKNAHHBIE;

LLITaTmBbl nabopaTopHbie wn-01;

Tabnuua MeHgzeneesa;

FMrpomeTp ncMxomeTpuyeckuii BUT-1;

Habopbl pe3ncTopoB AN NPaKTUKyMa;

Hab6opbl nabopaTtopHble «MexaHNKa;

Hab6opbl nabopaTopHble Mo 3NeKTPONn3y;

Habopbl nabopaTopHble «ONTUKa»;

Mogenu no un3nke;

Hab6op no aneKTponmnsy (4eMOHCTPaUMOHHbIN);

Mpubop AnA [eMOHCTpauun 3aBUCMMOCTU  COMPOTUBIIEHMUA
MeTasifia OT TeMnepaTtypbl;

Mpun6op ana nsyyeHusa npasuna JleHua;

Mpubop A4na M3MepeHWs A/IMHbI CBETOBOW BOSIHbI C Habopom
ONpPaKLMOHHbBIX PELLETOK;
Mpu3ma nosepoyHas MarHUTHas

3 ycnosumd B cBA3N C 3aK/H0YEHMEM KOHTPaKTOB CO CTOPOHHUMU
PEANN3ALNN 3NEKTPOHHN MM 6MBNMoTeUHbIMU cuctemamn 36C SHAHUYM  16.09.2020 .
YUEBHOW (KoHTpakT Ne K-60-20 ot 13.08.2020 r. OO0 «3HAHWNYM»,

MpoTokon Ne 1
ANCUNTINHBI 01.09.2020 r. no 31.08.2021 r.) n. Y4yebHO-MeTOAMYECKOE W

WHMOPMaLMOHHOE 0becneyeHne peanmsaunum NporpaMmMbl YnTaTb
B HOBOI pegakuun:
OcHoBHa#sa nuTepaTypa

1. KopbITHMkoBa, E. C. ®dwusmka [gna CMO] [SneKTpOHHbIN
pecypc]: yuebHoe nocobue. Y.1 / E. C. KopbITHUKOBa, J1.A.
Ogep, J1. A. HukoHopoBa; MI'TY. - MarHutoropck: MI'TY,
2016. - 1 anekTpoH. ontT. Aguck (CD-ROM). - Pexum
focTyna:
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3 YC/10BUS
PEATM3ALLIAN
YUEBHOW
ANCUNNAUNHBI

https ://magtu.informsystema. ru/uploader/fileUpload?name=S
120.pdf&show=dcatalogues/5/8843/S120.pdf&view=true . -
MaKpoo6bEKT.

2. KopbiTHukoBa, E. C. dwusmka [SneKTpoHHbIA pecypc]:

yyebHoe nocobue [gna CMQO]. 4.2 / E. C. Kop™rrHukosa, /1.
A. Ogep, /1. A. HwukoHoposa; MITY. - MarHutoropck:
MITY, 2016. - 1 anekTpoH. onT. guck (CD-ROM). - Pexum
focTyna:

https ://magtu. informsystema. ru/uploader/fileUpload?name=S
118.pdf&show=dcatalogues/5/8824/S118.pdf&view=true . -
MaKkpoo6beKT.

3. ®usmka. Teopuss M npakTuka [ONeKTPoHHXIA pecypc]:

yuebHoe nocobue / Mog pen. npodp. C.O. Kpamaposa. - 2-e
n3g., gon. n nepepab. - Mocksa: UL, PUOP, HNLU, MH®PA-
M, 2016. - 380 C. - Pexxum goctyna:
https://new.znanium.com/read?id=264612 -. 3arn. ¢ aKpaHa.
- ISBN 978-5-369-01522-3
[ononHuTenbHaa nuTepaTypa

dusnka [3NeKTpoHHbIA pecypc]: yyebHUK / A.A. TIMHCKWA,
KO. T@pakoBckuin; nog obuw. pes. HO.W. [Ouka, H.C.
MypblweBoi. - 4-e n3g., ucnp. - Mockea: POPYM: MHDPA-
M, 2017. - 560 c. wmn. — (CpegHee npogeccroHanbHoe
obpasoBaHue). Pexxum fjoctyna:
https://new.znanium.com/read?id=90067 - 3arn. ¢ sKpaHa. -
ISBN 978-5-91134-902-8

2. [JemupguyeHko, B. . ®dusmka [ONeKTPOHHbIA pecypcl:

yuebHuk / B. N. JemunaueHko, U. B. JemnaveHKo. - 6-e n3g.,
nepepa6. u gon. - MockBa: MH®PA-M, 2018. - 581 c. -
Pexxum goctyna: https://new.znanium.com/read?id=300518 -
3arn. ¢ skpaHa.

3. ®unsmka. OCHOBbl 3M1EKTPOANHAMUKWN. DNIEKTPOMArHUTHbIE

Kone6aHMss U BOMHbl [DNEKTPOHHbIA pecypc]: y4debHoe
nocobue / KysHeuos C.W., - 4-e u3g., ucnp. n gon. - Mockea:
BysoBckuii yuyebHnk, HUL, MH®PA-M, 2015. - 231 c. -
Pexxum poctyna:  https://new.znanium.com/read?id=215043
-. 3arn. c aKkpaHa. - ISBN 978-5-9558-0332-6
Kypc nekuuii no cusmke. InekTpoctaTuKa. [MOCTOAHHbIN
TOK. AneKTpoMarHeTu3Mm. KonebaHus " BOJTHbI
[@nekTpoHHBbIA pecypc]: yvyebHoe nocobue / KysHeuos C.U.,
CemkuHa J1.1., PorosmH K.W. - TomcK: n3g-B0 TOMCKOro
nonutex. yHusepcuteta, 2016. - 290 c. - Pexum pgocrtyna:
https://new.znanium.com/read?id=218874 - 3arn. ¢ sKpaHa. -
ISBN 978-5-4387-0562-8

B cBAM ¢  06GHOBMEHVWEM  MaTepuasibHO-TEXHUYECKOrO

obecneyeHua n. [MporpammHoe o6ecneyeHne u KVHTepHeT-

pecypcbl UnTaTb B HOBOW pefakLuun:

KabuHeT EcTeCTBEHHOHAYYHbIX JUCLUHNH

MS Windows (nognucka Imagine Premium) gorosop [-1227-18

o1 08.10.2018, cpok geictBuaA: 11.10.2021;

Calculate Linux Desktop cBobogHo pacnpocTpaHsemoe [10

(https://www.calculate-linux.org/ru/), cpok feicTBuUsi: 6eCCPOYHO;

MS Office Ne135 ot 17.09.2007, cpoK AeiicTBMS: 6eCCPOYHO;

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

CPOK feicTBUA: 6eccpoyHO

Na6opaTtopus ®u3nKu

MS Windows (nognucka Imagine Premium) forosop
[-1227-18 ot 08.10.2018, cpok geinctema: 11.10.2021;
Calculate Linux Desktop cBo60oAHO
pacrnpocTpaHsemoe rno (https://www.calculate-
linux.org/ru/), cpok aeincTens: 6ecCCPoUHO;

MS Office Nel35 ot 17.09.2007, cpok pgeictaus:
6eCCPOYHO;

7 Zip cBobogHo pacnpoctpaHsemoe (https: //www.7-
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16.09.2020 r.
MpoTokon Ne 1


https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843/S120.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843/S120.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/S118.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/S118.pdf&view=true
https://new.znanium.com/read?id=264612
https://new.znanium.com/read?id=90067
https://new.znanium.com/read?id=300518
https://new.znanium.com/read?id=215043
https://new.znanium.com/read?id=218874
https://www.calculate-linux.org/ru/
http://www.7-zip.org/
https://www.calculate-

| Zip.org/), CPOK NEeUCTBUs. OECCPOUHO,
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