[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

n : . .
@FILI%QPHM;HLL”; SRR o MEHHHCTEPCTBO TPAHCIIOPTA POCCHIICKOI1 OEJEPALINK

Homrocts: ppexrop  PENEPAJIBHOE| ATEHTCTBO KEJIE3HOJIOPOKHOI'O TPAHCIIOPTA

Nlata noancarus: 18, 0PEAERSABHOE TOCY TAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE BBICIIETO

YHUKanbHbI MPOrpaMMHbIA KIKOY: OBbPA3OBAHIA

Le0c38dccOaceScEl A MAPCKITIF POCY IAPCTBEHHBIM YHUBEPCUTET IIYTEN COOBLIEHUS

Pus3uka
pabouas mporpamMma JUCHUILIMHEL (MOLyJIs)’
3akperuieHa 3a kapenpoi OO0meoOpa3zoBaTebHbIE AU CHUILTHHBI
V4eOHblii 11an 23.05.05-20-34-COI15 m3m.plz.plx

Crenmanuzanus 23.05.05 Cucrembl o0ecrieyeHns IBHKEHUS I10E€310B
D1eKTpocHaOKEHUE HKETE3HBIX JOPOT

Kpampuxanus cenuaJuTeT
Dopma o0ydeHHs 3a04Has
O01mas TpyI0eMKOCTb 93ET

Pacnpe)lenelme YacoB JUCHUILIMHBI IO CeMecTpaM

Bup 3anaTuii Hroro

YII PIT
Jlexyuu 12 12
JlabopamopHule 8 8
Ipakxmuueckue 8 8
KA 1,2 1,2
KO 2,6 2,6
Konmponw 10,4 10,4
KonTakTHas pabora 33,8 33,8
Cawm. pabora 279,8 279,8
UTOI'O 324 324

IIporpammy cocraBuii(u):

Tensapesa 10.4 W

Openoypr
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1. IIEJTA OCBOEHMSI TUCLUILTAHBI (MOLY.JIST)

1.1. sBusiercst GOpMUpPOBaHHE KOMIIETEHIMH, YKa3aHHBIX B M. 1.2. B 4acTW NpeACTaBICHHBIX B M. 1.3. pe3yabTaToB
0OydeHust (3HaHUH, yMEHUI, HABBIKOB)

1.2. 3amayaMu OCBOEHHS AWMCIUIUIHHBI SBISETCA CO3MaHWE Yy OOYYalOIIMXCS OCHOB INHPOKOW TEOPETHUECKOU
[MOJTOTOBKH B 00NMacTH (U3UKHM, MO3BOJLIIOMEH OYyIyIIMM CHENHANINCTaM OpPHUEHTHUPOBATHCS B IOTOKE HAYYHOW
TeXHUYECKOH WHGPOpMalMu M OO0eCTeunBaromeid UM BO3MOXKHOCTh HCITOJIb30BAHHS Pa3HOOOPA3HBIX (PU3NISCKUX
[IPUHITUIIOB B T€X 00JIACTAX TEXHUKH, B KOTOPBIX OHH CHECIHATA3UPYIOTCS.

1.3. @®opmupoBaHue y OOydYarOIIMXCSi HAYYHOTO MBIIUICHHS, MPAaBWIBHOTO I[OHUMAHUS TPAaHMLl NPUMEHHMOCTH
Pa3IMUHBIX (U3MYECKUX IOHSTHH, 3aKOHOB, TEOPUH W YMEHHUsS OLIEHMBATh CTENECHb JIOCTOBEPHOCTH PE3yJIbTATOB,
[OJYYEHHBIX C MOMOIIBIO0 HKCIEPUMEHTANbHBIX WJIX MaTEMAaTUUYECKUX METOJOB HCCIEJOBAHUSA. Y CBOECHHE OCHOBHBIX]
(U3MYECKUX SBICHUH M 3aKOHOB KJIACCUUECKOI U KBAHTOBOM (PM3MKH, METOAOB (PU3NYECKOTO MBIIUICHHUSI.

1.4. BripaboTka y 0Oyuaromuxcsi IpMEMOB U HaBBIKOB PEIICHUS] KOHKPETHBIX 3aJad U3 pa3HbIX obiacted (pu3mKwy,
[OMOTAIONIMX CTYy/AEHTaM B JalbHEWIIeM pemars npodeccHoHa bHbIe 3amaud. O3HakomiieHne oOyd4arolmmxcs C
COBpEMEHHOW HAy4YyHOW ammapatypod W BbeIpabOTKa y OOYYarOIIMXCA HAYaIbHBIX HABBIKOB IIPOBEICHHS
PKCIIEPUMEHTAIBHBIX HCCIEJOBAHNH Pa3NUIHBIX (PU3NIECKUX SIBJICHUN M OIICHKH MOTPEITHOCTH N3MEPEHHH.

1.5. pu Hanmuuuu 00yYarOIUXCs U3 YKCIa JIUI C OTPAHUYEHHBIMH BO3MOYKHOCTSIMU 3[0POBBSI, KOTOPBIM HEOOXOIUM OCOOBIi
MOPSZOK OCBOCHUS UCIUIUIMHBI (MOAYNS), MO WX JKCIAHHIO pa3pabaTeiBaeTCs aJalTHPOBaHHAS K OTPAHHYCHHAM HX
310pOBbsl paboyas mporpaMmma JUCHUTLTHHBI (MOTYJIsT).

2. KOMIIETEHLIUY OBYYAIOUIETOCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUTLTAHpI
(MOJLYJIsT)

OIIK-1.2 - IIpuMeHsieT OCHOBHbIE MOHATHS U 3aKOHBI eCTECTBEHHBIX HAYK /ISl pellieHUs MpeAMeTHO-
Npo(UIBHBIX 3a1a4.

KO)I 1 HAMMCHOBAHUEC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIMN
OIIK-1.2.1 3HaeT OCHOBHBIE METOABI HM3MEpeHHsS (DU3MUECKHX BENMYWH, JTAIOHBI (DU3MUECKHX BEIHUYHH,
B3aMMOCBSI3b OCHOBHBIX (DH3MUYECKUX MOHATHI KIACCUYECKOM U COBPEMEHHOU (DU3UKH.

OIIK-1.2.2 YMeeT HpUMEHATH (PU3MKO-MaTeMaTHYECKHE METOABI JJsl aHaliW3a W PELICHUS IPEJAMETHO-
npoQUIBHBIX 33/1a4.

OIIK-1.2.3 Bnageer MeronaMu (U3HKO-MaTEMATHYECKOTO OIMCAHUS IMIMPOKOTO Kilacca (PU3NIESCKUX SBICHUH]
U TPOIECCOB, OMPEICISIONINX MPHUHIUIBI PAa0OThl PA3IMYHBIX TEXHHYCCKUX YCTPOWCTB IJIs
peLIeHus peMETHO-IPOMUIbHBIX 3a/1a4.

OIIK-1.3 - IIpuMeHsieT ecTeCTBEHHOHAYYHbIE METOABI TEOPETHYECKOI0 H IKCIIePUMEHTAIBHOI0 HCCJIeJOBAHUS
00bEKTOB, MPOLECCOB, SIBJIEHU; MPOBOIUT IKCIIEPUMEHTHI 10 3aJaHHONH MeTOAMKe U AaHAJIU3UPYET Pe3yJabTaThl.
Kon 1 HaMMEeHOBaHHE WHANKATOPA JOCTHKECHHST KOMIICTCHIMU

OIIK-1.3.1 3HaeT eCTeCTBEHHOHAYYHBIE METOJbl TEOPETHUECKOrO M OKCIEPUMEHTAJbHOTO HCCIEIOBAHMUS
00BEKTOB, MPOLIECCOB, SIBICHUIA.

OIIK-1.3.2 YMeeT mNpUMEHATh eCTeCTBEHHOHAYYHBIE METOJbl TEOPETHUYECKOTO M HKCIEPUMEHTAIBHOTO
HCCIIeAOBAaHH 00BEKTOB, IIPOIIECCOB, SIBICHHUI.

OIIK-1.3.3 Bitageet onpITOM NMPOBENEHUS SKCIIEPUMEHTOB TI0 33JaHHOW METOINKE U aHAJIN3a PE3YJIbTATOB.

3. CTPYKTYPA U COJIEPKAHME JUCIUILIMHBI (MOY.JIsT)

Kon HaumeHoBaHHe pa3geoB H TeM Cemectp K-Bo B ¢opme IIIT
3aHATHUSA / kype | ak.4acoB

Pazpen 1. HPEJMET 1 METOAbI ®PU3UKHU

1.1 ®dusuka Kak Hayka. MeToapl (PU3HYECKOTO HCCIENOBAHUS:  OIIBIT, 1 12 0
TUIIOTE3a, OKCIepUMeHT, Teopus. IloHatHe dQusnueckux Mojemnei.
Baxwueiimie stansl ucropun  ¢usukd. Ponp  Qusuku B pasBuTUH
muBMIM3anuy. B3auMocBsA3p (QU3MKM W ApPYTHX oOylacTel HayKH W
TeXHHKH. KoMIbBIOTEpHOE MOMAENMPOBAaHHE B COBPEMEHHOH (hH3HKE.
OOwast cTpykTypa U 3amadu Kypca oOmieit ¢usuku. Pois n3Mepenus B
¢m3uke. Equuune n3MepeHus U cucteMbl equHUL. OCHOBHBIC €IHMHUIBI
CH.

1.2 OrnpeiesieHNe IIIOTHOCTH TEJl PaBUIIbHOM reoMeTpH4ecKkoi GopMbl




1.3

KunemaTnka MaTepuaabHONU TOUKH

Pasnen 2. KHHEMATUKA MATEPUAJIBHOM TOYKH

2.1

[lonsiTue cucremsl orcueTa. Moaenu MarepuaabHON TOYKU U TBEPIOTO
Tena. BekTopHOe U KOOpJAMHATHOE ONUCAHUE JBHKEHUS MaTepUalbHON
touku. [Ipoiinennslii myTs u nepemenienue. Paanyc- Bekrop. Cpenusis
CKOPOCTb U CpellHee YCKOpeHue. MrHOBEeHHask CKOPOCTb U MTHOBEHHOE
yckopenue. TaHreHnuanbHOe U HOPMaIbHOE YCKOPEHUS MaTepUalbHON
TOYKH. BpaiarenbHoe qBM)KEHUE MAaTepUaIbHON TOUKU. BekTops! yria
MIOBOPOTA, YIIIOBOM CKOPOCTHU H YIJIOBOTO YCKOpeHHs. CBA3b MEXKIy
YIJI0BBIMU U JIMHEHHBIMM BEJIMYUHAMU.

2.2

OrnpeiesieHNe IIOTHOCTH TEJ MPAaBUIBHON FeOMETPHYECcKOr GpopMBl.

2.3

KunemaTnka MaTepuaabHONU TOUKH

Pa3znen 3. OCHOBBI JUHAMMWKHA INIOCTYIATEJBHOI'O
JBUXEHUSA TEJA

3.1

[locTynarenbHOe 1 BpallaTeslbHOE IBUKEHUS Tena. [lepBblii 3akoH
Heiorona. [lonstue maccel Tena. Bropoii 3akon HetoToHa. [loHsiTue cuibl.
Crnoxenue cui. Tperuit 3akoH Herorona. Cuia rpaBuTanuu, Cuia TSXECTH
1 Bec. Ypyrue cuiibl. CHIIbl TPEHUS

3.2

OmpeneneHre yCKOPeHUs! CBOOOIHOTO MaJeHHs C HOMOIIBIO MAIINHEI
ATByJa.

3.3

ﬂHHaMI/IKa NOCTYNATEIIbHOI'O ABUXKCHUSA TEIA. Pa60Ta, OHEPIus,
MOIITHOCTbh. 3aKOHBI COXpaHCHHUA B MEXaHUKE.

Paznen 4. 3BAKOHBI COXPAHEHUS B MEXAHUKE

4.1

3aKOHBI U3MCHEHUS U COXpaHCHU UMITYJIbCa, SJHCPTUHU U MOMEHTA
MMITYJIbCA.

4.2

OmnpeneneHre MOMEHTa HHepIMK Ha MasTHHKe O6epOeka.

4.3

[PaboTa, 3HEprusl, MOIIHOCTh. 3aKOHbBI COXPAaHEHHUs B MEXaHHUKE.

Paznen 5. IMHAMMKA BPAIIATEJIBHOT'O IBUKEHUS
TBEPJOI'O TEJIA

5.1

Crenenu cBo6ob1. OG00MICHHBIE KOOPAMHATEL. YUCIIO cTeneHei cBo0o bl
TBEPJOrO Tena. YpaBHECHUE JABMKCHUS U PABHOBECHS TBEPAOIO Tela.
Bpamenune TBepmoro Tenma BOKpPYr HemoaBWxHOW ocu. Teopema
[ reitnepa. Kunernueckast sHeprus mpH IUIOCKOM JIBIKeHMU. PaboTa n
MOIIHOCTb MPH BPALaTeIbHOM JIBHKECHHU.

5.2

I/I3y‘IeHHe COXpaHCHUs DOHCPTUHU C IOMOIIBIO MasiTHUKA Makcgema.

5.3

JlnHamuKa BpalaTeIbHOTO ABMKEHHS Tesa. MexaHuKa JKUAKOCTH U rasa.

Pazgen 6. MEXAHUKA JKUJJKOCTH U TA3A

6.1

JBrkeHHne KUAKOCTH. YpaBHEHHE Hepa3pblBHOCTH. JlaBieHue. 3akoH
INackansa. 3axkoH Apxumena. YpaBHeHue bepnymnu. JlamuHapHoe u
TypOyJieHTHOE TedeHUs. Yucna, XapakTepu3yoIie TCYCHUE KUTKOCTH.




6.2

Onpenenenne k03 HUIHEHTA BI3KOCTH KUIKOCTH.

6.3

MexaHuka KUAKOCTH U rasa.

Pazgen 7. PU3UKA KOJIEBAHAY 1 BOJIH

7.1

I'apmonndeckue koseGanus. [loTeHIManbHas ¥ KUHETHYECKAss SHEPTHUHU
koneOanmii. BekTopHas guarpaMmMa = TrapMOHHYECKOTO  KoJeOaHWS.
Kommiexchas ¢opma npezncrasieHus kone6anuid. CioxkeHne 0JXNHAKOBO
HaNpaBJICHHBIX KoyieOanmil. CIokeHHe B3aMMHO II€PICHINKYIISIPHBIX
koneOaHmid. Marematudeckuii  MasTHUK. [IpyXMHHBIH — MasTHUK.
Coboxmnble 3aryxatomue konebGanus. Jlorapudmudeckuii ITeKpeMeHT
3aTyXaHus U J0OpOTHOCTh. BriHyKneHHbIe KoneOanus. Pesonanc.

7.2

OnpexeneHne  YCKOPEHUS  CBOOOJHOTO — TAACHUS TPH  HOMOIIH
MaTEMaTHIECKOTO MasTHUKA.

7.3

T'apmonmnyeckoe KosiebaTenbHOe IBHKEHHE U BOJIHBL. AKYCTHKA.

Paznen 8. CTATUCTHUYECKASA ®U3NKA U TEPMOJIANHAMMUMKA

8.1

OcHOBHbIC [OHATUS TEPMOJUHAMHUKH: BHEIIHUE U  BHYTPECHHHE
apaMeTpbl CHCTEMBI, COCTOSIHHE, YPAaBHEHHME COCTOSIHUS, IpoLece,
TepMOJUHAMHUUYEeCKoe paBHOBecue. HyneBoe Hadano TepMOAUMHAMUKU U
MOHATHE TEeMIepaTypsl. TepMomMHAMHUYECKHE (YHKIMHM COCTOSHHUS.
IlepBoe Hauano TepMmoauHamuku. TemnoeMmkocTs. M3omponeccsl. Bropoe
HayajJo TEPMOAMHAMHKHM B pa3lU4YHbIX (opMmynupoBkax. [lomsTne
terioBoit mMammubl. KITJ[ termoBoit mamwuubl. [ukn KapHo u Teopemal
Kapuo. HepaBencrBo Knaysuyca. Onrtpomnus. Tperbe  Hagano
TEPMOJIUHAMUKH.

8.2

N3yueHue 3aKOHOB COXPAaHEHUS UMILyJbCa U DHEPrHMHM Ha IpHUMeEpe
coyJapeHus MIapoB.

8.3

OCHOBHEIE 3aKOHEI TEPMOJUHAMUKH.

8.4

OCHOBHBIC IOJOXKEHHMS KHHETUYECKOW TEOpUM UJEANbHOTO rasa.
VYpaBHEHUS COCTOSIHUS MJCAIbHOTO U PEaJbHOr0 ra3a. YpaBHEHUE
KMHETUYECKOM Teopuu Tra3oB Ui JAaBieHud. Pa30Boe IPOCTPAHCTBO.
Oynknusa pacnpenencHus. Kiaccudeckas ¥ KBaHTOBas CTaTHCTHKA.
Pacnipenenenne MaxcBemna. bapomerpuueckast popmyna. Pactipenencaue
Bonbnmana. IlonsTue o kBaHTOBOHl cTartuctuke boze- OiiHinTeliHa U
®Depmu —/Iupaka. CBA3b SHTPOIIUH C TEPMOJAUHAMUYECKON BEPOSATHOCTBIO.
SIBieHMs IepeHoca B TEPMOJUHAMUYECKH HEPaBHOBECHBIX CUCTEMAX.

8.5

OnpezeneHue OTHOLICHUS TEIUIOEMKOCTEH HACAJBHOIO TIa3a METOJIOM
Knemana-Jlezopma

8.6

®Puznyeckre 0CHOBBI MOJIEKYJIIPHO-KUHETUUECKOW TEOPUH Tra3oB

Pa3nen 9. IloaroroBka K 3aHATHAM

9.1

HOL[FOTOBKa K JICKIUAM

9.2

IToaroToBka K JlabopaTopHBIM paboTam

9.3

HOL[FOTOBKa K OIPAKTUYCCKUM 3aHATUIM

9.4

IToaroToBka kK KOHTPOJIBHOM padoTe

9.5

KA




9.6

HOL[FOTOBKa K 3a4€Ty

Hroro 3a 1 cemectp

Paznen 10. JIEKTPOCTATUKA

10.1

DJIeKTPOCTaTUIECKOE MOJIE B BAKYYME.

10.2

I/ICCJ’ICZ[OBB.HI/IC DJIEKTPOCTATUYICCKUX monei C IIOMOIIBIO
3HeKTpOHHTH‘{eCKOﬁ BaHHBI

10.3

ITpoBOIHUKH B 37EKTPOCTATUIECKOM IOJIE.

104

OHpeZ[eJICHI/IC OTHOLIICHHUA 3apsjia DBJICKTPOHA K €ro Macc€ METOoA0OM
MarHeTpoHa

10.5

DIEKTPOCTATHYECKOE TOJIE B IUAICKTPHKAX

10.6

OHpeZ[eJIeHI/IC pa6OTLI BbIXO/Jla BJICKTPOHOB U3 METAaJlJIaA.

Pazaea 11. IOCTOSIHHBINA 3JEKTPUYECKHUHA TOK

11.1

VYcnoBus CyleCTBOBAHUS NOCTOSHHOIO 3JIEKTpUYECKOro Toka. Cuiaa u
IUIOTHOCTh TOKA. YPaBHCHUE HENpEephBHOCTH. 3akoH Oma ais
OJHOPOAHOI'O y4yacTKa Lenu. DJCKTPOABIKYILAS CHUIa U HaIpsIKCHUE.
3akon Oma U1 HEOJHOpPOJHOTO ydacTka nemu. IIpaBmia Kupxroda.
IIpumepsl pacueTa pa3BETBICHHBIX JJIEKTPUYECKUX IEHEl ¢ MOMOILbIO
npaswi1 Kupxroda. Pabora n MmomuocTs Toka. 3akon Jxoyis-JleHna.

11.2

CHsTHe KpUBOH HAaMarHWYMBAaHUS M IETIH TUCTEpe3Hca C MOMOIIBIO
ociuiorpaga (M3ydeHue 3JIeKTpOHHOTo ocuiorpada)

Pazgen 12. HIOCTOAHHOE MATHUTHOE I1OJIE B
BAKYYME

12.1

MarHuTHbI MOMEHT KOHTYpa ¢ TOKOM. MarHuTHasi HHIYKIUS.
3akon Amrepa. 3akoH buo-Casapa — Jlamutaca. ITose mpsimoro
toka. [lone kpyroBoro Toka. Teopema 0 HIUPKYJSLKUUA BEKTOPa
MarHuTHOM uHAyKuuu. [lone conenounaa. Ilone Topouna.
MaruautHbIi moTok. Teopema ["aycca. Pabora nepememeHus
MIPOBOJTHUKA U PAMKH C TOKOM B MarHUTHOM I1oJie. JleicTBue
MarHUTHOT'O TOJISl Ha NBIKYIuics 3apsa. Cuna JlopeHua.

12.2

W3yuenue sBieHUS B3aUMHON UHAYKIIUU

Pazgen 13. HIOCTOAHHOE MATHUTHOE I10JIE B
BEIIECTBE

13.1

MarauTHble MOMEHTBI aTOMOB. HaMarHM4eHHOCTE U
HapsP’KEHHOCTb MArHUTHOIO I1OJIA. TeopeMa O HUPKYJIAIUN
BEKTOpPA HAIPSAXKCHHOCTH MAarHuTHOT'O I10JIA. BI/I,I[LI MaroC€THKOB.

13.2

W3yyenue sBlIeHUs] B3aUMHON MHIYKLIUHU (TIPOJIOJKEHUE)

Pa3gen 14. DJIEKTPOANHAMUKA

14.1

SIBieHue IEKTPOMArHUTHOM UHAYKIMH. SIBJeHue
caMOMHAYKUMU. Toku mpu pa3MbIKaHUU Lenu. Toku npu
3aMBbIKaHUU LeNU. DHEeprusi MarHuTHOro noJist. IlepBoe ypaBHeHHe
Makcgeimna. Tok cmemenusi. Bropoe ypaBHenue Makcsesia.
Tpetbe u ueTBepToe ypaBHeHus1 Makcesuia. [lonnast cucrema
ypaBHeHH MakcBeinia B mud pepeHnuansaoit popme.




14.2 HccnenoBanue 3atyxaroniux KoiebaHui B KOIeOaTeIbHOM
KOHTYpE
Pa3gen 15. QJIEKTPOMATIHUTHBIE KOJTEBAHUS 1
BOJIHBI

15.1 DnexTpudeckuil KonebdaTenbHbIi KoHTYp. @opmyna ToMcoHa.
CBoOoHbIC 3aTyXxarommue konebanus. JJoOpoTHOCTh
K0JIe0aTeNbHOTO KOHTYpPa. BEIHYKICHHBIE dJIEKTPUIECKHEe
Konebanns. MeTo ] BEKTOPHBIX AuarpamMM. Pe3oHaHCHEIE SBICHUS
B KoJieOaTenbHOM KOHTYpe. Pe30oHaHC HanpsHKEHUH U pe30HaHC
TOKOB.

15.2 N3ydennie BEIHYKICHHBIX KOJIOaHUN B KOJIeOATEIILHOM
KOHTYpe.

153 [Tonydenue aneKTpoMarHuTHeIX BoJH. [1kana
ANEeKTPOMArHUTHBIX BOJH. 3mydenune munons. [lpumenenne
ANEKTPOMArHUTHEIX BoJH. Juddepennuansnoe ypaBHeHUE
AJIEKTPOMATrHUTHOM BOJIHBL. DHEPTHS JICKTPOMArHUTHBIX BOJIH.
Bekrtop YmoBa — IlolinTunra. JlapneHue 3JeKTpPOMAarHUTHBIX BOJIH.
VIMnysbe 351eKTpOMarHiuTHOTO TTOJIS.

15.4 W3ydenue BEIHYKIICHHBIX KOJICOAHUH B KOJIEOATEIBHOM KOHTYPE.

Pazgen 16. BOJTHOBAS OIITUKA

16.1 I'eomeTpuueckas onTHKa.

16.2 I'eomeTpuueckas onTuka

16.3 3ByKoBbIe BOJIHBL. Dddekt [Jorurepa.

16.4 WnaTepdepenmms cBeta.

16.5 Wurepdepennns ceeta. Judpakius crera.

16.6 Hudpaxmus cBeTa.

16.8 PeHTreHoBCcKOE MITydeHHE

16.9 BzaumoneiictBue cBeTa ¢ BemecTBoM. [lonspusanus ceera.

16.10 B3anmoetictBue cBeTa ¢ BemecTBoM. [losspu3zanus cBeTa.

Pazpen 17. 9JIEMEHTBI KBAHTOBOM OIITUKH U
KBAHTOBOU MEXAHUKH

17.1 KBanToBast onTuka.

17.2 KsanroBas onrtuka.

17.3 OneMeHTH KBaHTOBOW MEXaHUKH.

17.5 [IpoxoxkeHre YacTHIIbI Yepe3 MOTEHIMATBHEIN Oaphep.

KomOuHaImoHHOe paccesiHue cBeTa.
Pazgexn 18. SJIEMEHTHBI AAEPHOU ®U3UKU U PU3UKA
SJIEMEHTAPHBIX YACTHUIL

18.1 DneMeHThl (U3UKH aTOMHOTO SIpa.

18.2 DreMeHTBl (U3UKK aTOMHOTO sIIpa

18.3 DyHIaMeHTaIbHbIE B3aUMOJICHCTBUS




18.4

DneMeHThl (U3UKH dJIEMEHTAPHBIX YaCTHI]

Paznen 19. HOJATI'OTOBKA K 3AHATHUAM

19.1 CamocTosiTeIbHAs paboTa 279,8 0

19.2 KoHnrakTHas paoTa 33,8 0

19.3 JK3aMeH, 3a4eT 3,8 0
ITOro Mo AMUCHMIINHE 324

4. ®OHJ OIEHOYHBLIX CPEJACTB

4.1. ®OH/ OLIEHOYHBIX CPEICTB MO TEKYIeMY KOHTPOJIIO

[pabomoi

jpawyuma omuemoe no ﬂaﬁopamothlM pa6omaM, sawyuma om4yemos no npaKkmudecCKum 3anamusim, sawjuma KOHmpOJleOﬁ

4.1. ®oH/ OLICHOYHBIX CPEACTB 110 IIPOMEKYTOYHOMH aTTecTalluu

DOH/T OLIEHOYHBIX CPEJICTB JUTSl MPOBEICHHS IPOMEKYTOYHOI aTTecTaluu oody4daronmxcst opopmieH kak [punosxkenue Nel k
[paboueii mporpamMMe AUCIUIUIAHBI

5 YYEBHO-METOJUYECKOE 1 UH®OPMAIIMOHHOE OGECIIEYEHME JUCIUIIINHBI (MOAYJIA)

5.1. PexoMeHayeMasi JiuTepaTypa

5.1.1. OcHoBHas1 JIUTEpPaTypa

I CTYIICHTOB CICIMATIBHOCTEN
190901.65 - CucreMsl

0OCCIICUCHUS JIBUKCHUS moe3a0B,

ABTOpBI, 3arnaBue HN3nartennbcTBO, O] KoJu-Bo 1.
J14 I'manuii, 1O. I1. Koctpoma : KI'Y um. H.A.|9BC «Jlamb»  |https:/
Pusuka A HMEDKCHEPHBIX Hexpacosa, 2020. — 144 c. — e.lanbo
cnenmanbHOCTEH : yueOHOe mocodue ISBN 978-5-8285-1115-0 1 ok.com
DIEKTPO HHOE b (; ok/1
60107
6.1.2 JlonoaHuTEIbHAS JUTEPATYPa
ABTOpBHI, 3aruaBue M3paTeancTBo, rog Koa-Bo |On. anpec
J2.1 OO01mas ¢dusuka. Coopuuk| Canxr-IlerepOypr : Jlans, 1 https://e.l
H. pamanuit  u  pykosomctBo k| 2019.— 524 ¢c. — ISBN | Omektpo | anbook.c
Kanamnukos peuieHnio  3ama4 yueOHoe|  978-5-8114-2967-7. HHOC | om/book/
ocobue : 111197
{ooma
6.2 MeToanyeckue pa3padboTku
ABTOpBI, 3arnaBue HU3naTenncTBO, IO Koua-Bo
COCTaBHUTENHU
M1 Bososa B.T. 4028  ODusuxa meroguueckue| Camapa : CamI'YIIC, 100
yKa3aHHs K BBITIOJTHEHUIO| 2016. - 67
KOHTPOJIbHBIX PAa0OT Ui CTYICHTOB
crieranbHOCTH 23.05.05 — Cucremsl
oOecreueHus JBHKCHHA IIOC310B;
M2 B.T. Bonos, I.b. [3956 ®wusuxa meroauueckue|  Camapa : CamI'YIIC, 100
Bonos, E.B. yKa3aHHUs K BBIIOJTHEHHUIO 2015. - 63 c.
Bunsakuna, X. /1. KOHTPOJIbHBIX pabot e
Jlamaxcanos, JLE. [oOydarommxcs 1o  crenuanbHOCTH
Kmyp. 23.05.04 — Dxcruryaranus JKEIe3HBIX
M3 J.b. Bonos, H.IO. [3281  ®usuka saganus k| Camapa : CamI'VIIC, 2013 100
XoxioBa, B.B. BBLINOJIIHEHUIO  KOHTPOJIBHBIX — PaboT —20c.
CaBuueB s CTyZICHTOB CIICIUAIBLHOCTEH|
190300.65 — IlomBmwkHOH cocTaB
pkene3HbIX  gopor,  140400.62
(DIeKTPOIHEPreTHKA U
M4 J.b. Bosos, H.IO. (3142 ®wusuxa samanns k| Camapa : CamI'VIIC, 100
Xoxnosa, B.B.  [gpmonseHi0 KOHTPONBHEIX PaGoT 2012.-15c.
CaBuuen



https://e.lanbook.com/book/160107
https://e.lanbook.com/book/160107
https://e.lanbook.com/book/160107
https://e.lanbook.com/book/160107
https://e.lanbook.com/book/160107
https://e.lanbook.com/book/111197
https://e.lanbook.com/book/111197
https://e.lanbook.com/book/111197
https://e.lanbook.com/book/111197

M5 J.b. Bomos, H.IO. [3143 ®usuka : 3agapms k| Camapa : CamI'VIIC, 100
Xoxiosa, B.B.  |gpmonHennio KORTPOIBHBIX paboT 2012.-24c.
Cauues 11 CTyJIEHTOB CHENMAIbHOCTEN
190109.65 — Hazemnrie
TPAHCIIOPTHO-TEXHOJIOTHICCKHE
cpencTBa, 271501.65 —
M6 B.T. Bonos, I.b. |3154 ®usuka. Dnextpuuectso u| Camapa : CamI'VIIC, 100
Bonos, JLE. XXmyp, |varuetusm : METOJUYECKUE 2012. 41 c.
A.C. Pammkos, E-B. |via30pug K BBITOJTHEHHIO,
Buan- na, IIT. mabopaTopHbIX pabor JUis
Tokapes T A

5.2 I/IH(I)OpMaI.[I/IOHHLIe TEXHOJIOTHH, UCII0JIb3YEeMbI€ ITPH OCYIIECTBJICHUHN 06pa3OBaTe.]'ll>HOF0 npouecca 1o

5.2.1 llepeyeHb JIMIEH3NOHHOTO H CBOOOHO PACIPOCTPAHIEMOI0 POrPAMMHOIO 00ecneYyeH st

5.2.1.1 VueOHble MaTEpHAIBI 110 (QU3HKE http://www.phvsicon
52.1.2 OnexTponHas Oubnmoreka «Hayka u TexHHKa» hitp.//www.n-t.org/
5.2.1.1 KoHBekTop exuHuIl hitp.//www.convert-
5.2.1.1[Microsoft Office 2010 Professional Plus (ITaker nporpamm Word, Excel, Access, PowerPoint, Outlook, OneNote,
5212 lli/lllil;?sg(?;t)Ofﬁce 2007 Professional (ITaker nporpamm Word, Excel, Access, PowerPoint, Outlook, OneNote, Publisher)
5.2.1.3[Microsoft Windows 10 Professional 64-bit Russian DSP OEI

5.2.2 Ilepeyenb npogeccHOHATBHBIX 023 JAHHBIX U HH(POPMALMOHHBIX CHIPABOYHBIX CHCTEM

5.3.2.1|ICIIC «Koncynprant [Lmocy»

5.3.2.2|Hayynas snexrponHas 6ubnuoreka eLIBRARY.RU

5.3.2.3[9BC Y4yeOHO-MeTOIMUEeCKOro IEHTpa Mo 00pa30BaHUIO Ha XKeJIe3HOA0pokHOM TpaHcropTe (Ob YMLI XK T)

5.3.2.4{9BC u3narenncrtBa "Jlanp"

5.3.2.5[9bC BOOK.RU

5.3.2.6/9BC «IOpaiit»

6. MATEPUAJTTBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MOAY JIS)

6.1

Hpﬂ HU3YYECHHMH TUCHUIIVIMHBI B (1)0pMaTe HEIMoCPEeACTBEHHOI'0 B3aMMOIelCTBHUS C npemnoaaBaTeJIsiMHu

6.1.1

HanmeHnoBaHMe CHIEIMABHOTO MTOMEIIEHHUS: TIOMEIIEHHe ISl CAMOCTOATENbHOH paboThl, UNTanbHEIH 3aI.
OcHaleHHOCTb: pabouee MeCTO, KOMIbIOTEP (HOYTOYK) ¢ gocTynoM k cetu «MuTepuer» u DUOC.

6.1.2

HaunMeHOBaHUE CIIEIMAIBFHOTO MOMELICHHS: yIeOHas ayJUTOPHS JUTS IPOBEICHHUS MPAKTUUSCKUX 3aHSATHIHA,
IPYMIIOBBIX KOHCYJIBTALMH, HHANBHAYAIbHBIX KOHCYJIBTALHNM, TEKYLIET0 KOHTPOJLS, IIPOMEKYTOUHOM
aTTecTaluuy, YueOHas ayAuTOPHH, OCHALIIEHHbIE 000pyJOBaHHEM M TEXHUYCCKUMH CPEACTBAMU O0YUCHHSI.
OcHanieHHocTh: KoMmuiekT yueOHoit Mebemnu, HOyTOYK, MPOEKIIMOHHOE 000pynoBaHue (MYyIbTUMEAUHHBIN
MIPOCKTOP U IKPaH).

6.2 Ilpu n3y4yeHUH JUCHUILIMHBI B opMaTe 3JIeKTPOHHOI0 00y4eHHus ¢ ucnoJb3osanuem JOT

6.2.1

Heorpannuennas Bo3MOKHOCTH JlocTyna odyuatomierocs k OMMOC u3 1060 TOUKH, B KOTOPOI HMEeTCs TOCTYII
K MHQOPMAIIMOHHO-TEIeKOMMYHHKaMoHHOW ceTn "VHTepHet" (nanee - ceth "MHTEepHeT"), KaK Ha TEPPUTOPHUU
OpraHu3allly, TaK 1 BHE ee.

6.2.2

Joctyn k cucremam BuaeokoHdpepeniceszu DMOC (MoOunbHAS M JEKCTOIHAS BEPCHH WIIH )K€ BEO-KIIMEHT).
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