[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:

®1O: Manarniesa HBBITEPAABHOE AT'EHTCTBO KEJE3HOJOPOXHOI'O TPAHCIIOPTA
ﬂOﬂ)KHOCTQD'WMIIM@EWCYI[APCTBEHHOE 5IO/DKETHOE OBPA30OBATEJIBHOE YUPEX/JIEHUE BBICIHEI'O OBPA3OBAHU A

Hara roa B B O K I TOCY IAPCTBEHHBII YHUBEPCUTET MYTEN COOBIIEHMS

YHMKaanbIM ﬂpOrpaMMHbll/l KoY.
94732¢3d953a82d495dcc3155d5¢573883fedd18 HUIIC-pumman Hpusl'YIIC

YTBEPX/EHA
VY4eHbIM COBETOM YHUBEPCHUTETA
(mpotokoin ot 24.02.2026 Nel5)

duzuka

paboyas nmporpaMma JUCHUILIAHBI (MOTYJIs)

Hanpagsnenue nogarorosku 20.03.01 TexnocdepHas 6e30macHOCTh
Hanpasnennocts (nmpoduip) OxpaHa TpyAa ¥ SKOJIOTHS

Kpanudukanus O0akxanasp
dopma o0yueHHs O0YHO-3204HAasI
OO0mast Tpy10eMKOCTb 8 3ET

Bugs! kOHTpoONIs B cemecTpax:

3K3aMeHsl 1,2

Pacnpeneneﬂne YacCcoB JUCHMIIJIMHBI IO ceMecTpam

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) Hroro
Henens 16 4/6 16 4/6
Bun zanstuit vII PIT vII PIT v PII
Jlexuuu 8 8 8 8 16 16
JlabopaTopHsbie 8 8 8 8 16 16
IpaxTuyeckue 8 8 8 8 16 16

KoHrT. 4. Ha aTrecT. 04 |04 (04 |04 ]0,8 0,8
Kownrt. u. ma arrect.B | 2,3 |23 |23 |23 |46 4.6

nepuog OC

HWroro ay. 24 24 24 24 48 48
Konrakthas pabora | 26,7 | 26,7 | 26,7 | 26,7 | 53,4 | 53,4
Cam. pabora 92,6 1926 1 92,6 1 92,6 | 185,2 | 185,2

Yacel Ha KOHTPOJIb 247 | 24,7 | 24,7 | 24,7 1 49,4 49,4
Hroro 144 | 144 | 144 | 144 | 288 288




IIporpammy cocraBuii(u):
K.¢h.-M.H., Ooyenm, 3ybapes A.I1.;cm.npenodasamens , 3ativuxosa T.B.

Pabouast nporpamMma JUCIUILINHEL

Pduszuka

pa3pabotana B cootBercTBur ¢ ®I'OC BO:
DeepanbHbIil FOCYIaPCTBEHHBIH 00pa30BaTENbHbIN CTAaHIAPT BHICIIETO 00Pa30BaHUsI - OaKaIaBpHAT [0 HAMTPABICHUIO TOJTOTOBKU
20.03.01 TexunocdepHas 6e3onacHocTs (npukaz Muno6prayku Poccun ot 25.05.2020 r. Ne 680)

cocTaBJIeHa Ha OCHOBaHuM y4debnoro twiana: 20.03.01-26-1-TB6-HUIIC-03.plz.plx
Hanpasnenue noarorosku 20.03.01 TexHocdepHas 6e3onacuocts HampasienHnocts (poduis) OXpaHa Tpy/a U 3KOJIOTHS

Paboyas nporpamMa oo0peHa Ha 3aceiaHuH Kadeaps
O6meodpa3oBaTebHbIe H PO(ecCHOHATbHBIE U CIIMIITHHBI
U. o. 3aB. kadenpoii k.coil.H., Uuctsikos B.A.



1. IIEJIM OCBOEHMSI JUCIUILIAHBI (MOIY.JIST)
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HCJ'II: npernoaaBaHust JUCHUIIIINHBI:

1.2

(opmupoBaHHe y 00yUaromuXcsl €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS; HAYYHOTO MBIIIICHHUS; [IEIOCTHOTO MPEICTaBICHUS O
(U3NUECKUX 3aKOHAX OKPYIKAIOIIEro MUPa B MX CIUHCTBE U B3aUMOCBSI3U; HABBIKOB IIPUMEHEHUSI TOJIOKEHHH
(byHnamMeHTanbHON GU3UKH IPH PELIEHHN KOHKPETHBIX PEeIMETHO-IPOGHIBHBIX 32/1a9; TEOPETHUECKON 1 MPAaKTHIECKOH 0a3bl
JUISl YCIIEITHOTO OCBOEHUSI UMH CHIEMAIbHBIX TUCIUIUINH.

1.3

3ama4n TACITATIINHBI:
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— OCBOCHHE 00Y4aIONIMMHUCS 3HaHUI 00 OCHOBHBIX (DM3NYECKUX SIBICHUSX U IIPOIeccax, OCHOBHBIX (PM3NYECKUX BETMUUHAX U
(bU3NUECKUX KOHCTaHTaX, OCHOBHBIX (PU3NYECKUX 3aKOHAX U I'PAaHHULAX UX IPUMEHUMOCTH, (hyHIaMEHTAIbHBIX GHU3MUECKUX
SKCTIEPUMEHTAX U UX POJIH B Pa3BUTHH HAyKH, HA3HAYCHUH M MPUHLUIAX ASHCTBHUS BaXKHEHIINX QU3HIECKUX IPHOOPOB;

1.5

— IpHOOpETeHUE 00YYAIOIIUMUCS YMEHHUI 00BICHUTH OCHOBHBIC HAOII0TaeMbIe TIPUPOIHBIC U TEXHOTCHHBIC SIBICHUS U
3¢ dexThl Ha 0a3e 3aKOHOB KJIACCHYECKOM U COBPeMEHHOM (pr3uku;

1.6

- HpI/IO6peTeHI/Ie 06y‘{aIOHlI/IMI/IC$I yMeHI/Iﬁ 1 HaBbIKOB HCIIOJIB30BaHUs MCTOAUKH d)I/ISI/I'{eCKI/IX I/ISMCpeHI/Iﬁ u O6pa60TKI/I
OKCIICPUMCHTAJIBHBIX JAaHHBIX, UCIIOJIb30BaHUS METOI0B CbI/ISI/I'{eCKOFO MOACINPOBAHUA NJIA PEIICHUA KOHKPECTHBIX
€CTCCTBCHHOHAYYHBIX U TCXHUYCCKUX 3a0a4;

1.7

— nprobpeTeHne 00y4arOIIMMHCS HaBBIKOB 9KCIUTyaTallui OCHOBHBIX IPHOOPOB 1 000PYAOBaHHs COBPEMEHHOH (H3nuecKoi
nabopaTopun, 06pabOTKH U UHTEPIPETUPOBAHUS PE3yIbTaTOB IKCIIEPUMEHTA.

2. MECTO JUCHHUTIIUHBI (MOJYJIST) B CTPYKTYPE OGPA3OBATEJILHOM ITPOT'PAMMBI

Huka (paznen) OIT: | b1.0.09

3. KOMIIETEHIIUH OBYYAIOIIEI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHHUIIIMHBI (MOAYJIS)

OIIK-1 Crioco0eH yYHTHIBATH COBPEMEHHBIC TCHICHIINN PAa3BUTHS TEXHHUKH U TEXHOJIOTHI B 00JIACTH TEXHOC(HEpPHOH 0€30MacHOCTH,
M3MEPHUTENHHON 1 BBIYUCIUTENEHON TEXHUKH, HH)OPMAIIOHHBIX TEXHOJIOTHH NPU PELIeHNH TUTIOBBIX 3a/1a4d B 00JIacTH
npodeccnoHaIbHON SSTENFHOCTH, CBSI3aHHOM € 3alIUTON OKpY XKaromiei cpeabl U obecriedyeHrneM 0e30IIaCHOCTH YeIoBeKa

OIIK-1.2 HpI/IMeHﬂeT OCHOBHBIC ITOHATHA U 3aKOHBI €CTECTBCHHBIX HAYK IJISI PEIICHUA Hpe,[[MeTHO-HpO(I)I/IJILHLIX 3agaq

OIIK-1.3 [IpuMeHseT ecTeCTBEHHOHAYYHBIE METOIbI TEOPETUYECKOT0 U 3KCIIEPUMEHTAIBHOIO HCCIIEI0BaHNUS OOBEKTOB, IIPOLIECCOB,
ﬂBJ’ICHHﬁ, MPOBOAUT SKCIIEPUMEHTHI 11O 3azla1-u-10171 MCTOJAUKE U aHAJIM3UPYET PE3YJIbTAThI

B pe3yibTaTte ocBoeHNS THCHUTLTHHBI (MOIYJI51) 00YyUAIOLIMIACS TOAKEH

3.1|3nars:
3.1.1 | ocHOBHBIE NOHATUS U 3aKOHbI KJIACCUYECKON M COBPEMEHHOM (DU3UKU U UX POJIb B PELIEHUH NPEIMETHO-IPOGUIbHBIX 337134,
3.1.2 | MeTOIBI TEOPETHYECKOTO U SKCIEPHUMEHTAILHOTO UCCIIEA0BAHMS (HDU3UIECKUX OOBEKTOB, IPOLIECCOB U SABJICHUH, METOIUKY
TPOBEJCHHS 1 00pabOTKH Pe3yIbTaTOB (HH3UUECKOTO SKCIEPHMEHTa
3.2 | Ymern:
3.2.1 | ucrosIb30BaTh OCHOBHBIC TIOHITHS M 3aKOHBI (PM3UKH ISl PEIICHHS IPEAMETHO-POQHIIBHBIX 3a/1a4;
3.2.2 | IpEMEHSATh METONBI TEOPETHIECKOTO U SKCIICPHIMEHTAIBHOTO HCCIIEN0OBaHUS (DPHU3HIECKUX 00BEKTOB, IIPOIIECCOB H SBICHHI,
IIPOBOAUTD (PU3NUECKHE IKCIEPHMEHTHI 110 33AaHHOM MEeTOUKe 1 00pabaThiBaTh UX PE3YIbTaThI
3.3| Bragers:
3.3.1 | HaBBIKAME IPUMEHEHUS OCHOBHBIX MOHATHI U 3aKOHOB KJIACCHYECKON M COBPEMEHHOH (DM3HUKH IS PeIIeHHs IPeIMEeTHO-
pouIBHBIX 3a7ay;
3.3.2 | HaBBIKAME IIPUMEHEHUS METOJIOB TEOPETHUECKOTO U IKCIEPUMEHTAIBHOTO UCCIISOBAHIS (PU3NUECKIX 00BEKTOB, IIPOIIECCOB H
SIBIICHUH, HAaBBIKAMH IIPOBEACHUS GU3MIECKUX SKCIEPUMEHTOB 110 33aHHOM METOMKE U 00pabOTKHU UX Pe3ysbTaTOB
4. CTPYKTYPA U COJAEP KAHUE JTUCHUIIJIMHBI (MOAYJIS)
Kox HaunmenoBanme pa3jesioB U TeM /BH/L 3aHATUS/ Cemectp / | Yacos | Ilpumeuanue
3AHATUS Kvpc

Pazpen 1. PU3UIYECKHUE OCHOBbI MEXAHUKH
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KUHEMATUKA MATEPUAJIbBHOW TOYKH

IIpenmer u MeTo b1 MeXaHUKH. MoJen MaTepraibHOI TOYKU U TBEPOro Tea.
[onsTHE cHcTeMBbI OTCUeTa. BEKTOpHOE M KOOPAMHATHOE OIMCAHUE JIBUKEHUS
MaTepHaJbHOM TOUKH. OCHOBHBIE KHHEMATHYECKUE XapaKTePUCTUKU MaTepHaIbHOM
TOYKHU: paJlyc-BEKTOP, IepeMELICHUE, TPOHICHHBIN Ty Th, CPEIHSSI U MTHOBEHHAS
CKOPOCTB, CpeIHEee 1 MTHOBEHHOE YCKOPEHHE, TAHTCHIHAIFHOE U HOPMAJIbHOE
yckopenue. BpamarensHoe ABIKEeHHE MaTepUaNbHON TOUKH. BekTops! yrita
MIOBOPOTA, YIIIOBOI CKOPOCTH 1 YIJIIOBOTO YCKOpeHHs. CBS3b MEXIY YITIOBBIMH
JMHEHHBIMH BelnInHaMH. /JIex/

1.2

OmnpeeneHue IOTHOCTH TBEPAOTO TeNa MPaBUIILHOM T€OMETPHIECKON (DOPMBI.
/J1ab/

1.3

Kunemartuka MaTepuanbHoit Touku /I1p/

1.4

OCHOBbBI AMHAMUKU ITOCTYITATEJIBHOI'O IBUXKEHU A TEJIA
IToctynatensHoe aBmxeHue. [lepBeiii 3akoH HeroToHa. IloHATHE HHEPTHON MacChI
tena. Bropoit 3akon Herotona u mousitue cmibl. Tperunit 3akoH Herotona. Buasr cui.
Cuia TsDKeCTH, cuila BCEeMUPHOTO TATOTEHUS, CUJIA YIIPYTOCTH, CHJIA TPEHHUS.
Hewnnepunansasie cucteMsr oTcuera. LleHTpoOeKHbIE CHITBI HHEPIIUH U CHJIBI
Kopuomnuca. /JIex/

1.5

OCHOBBI IMHAMHUKH NOCTYTIATEIBHOTO IBIDKEHUS Tena /T1p/

1.6

HSy‘lCHI/Ie 3aKOHOB IIOCTYNATCJIBHOI'0 ABUXXEHUS C ITIOMOIIBIO MallIMHBI ATBy}.‘[a.
/JTab/

1.7

3AKOHBI UBMEHEHHW A 1 COXPAHEHW S UMITYJIBCA, SHEPTUU 1
MOMEHTA UMIIYJIbCA

MMnysbe MaTepuanbHOM TOYKH U MEXaHUYECKOH CHCTEMBI, 3aKOH €r0 M3MEHEHHS U
coxpaHeHus. L{eHTp Macc MEXaHUYECKOW CHCTEMBI U YPaBHEHHUE €ro JIBUKEHUSI.
Kunernueckas s3Heprus 1 3aK0oH ee n3MeHeHus1. KoHcepBaTHBHbIE U
HEKOHCEepBaTHBHBIC CHIIBL. [loTeHIanbpHas sHeprus. CBa3b MEXy MOTEHIHAIbHON
SHEpruei u cuinoil. 3aKOH N3MEHEHHUS U COXPAaHEHISI ITOJTHON MeXaHUIeCKON
SHEPrHH CHCTEMBl. MOMEHT UMITYJIbCa MaTepPUAbHON TOUKH M MEXaHUIECKOH
CHCTEMBI, 3aKOH €r0 U3MEHEHUs U coxpaHeHws. /JIex/

1.8

3aKoHBI U3MEHEHHS U COXPAHEHHS UMITYJIbCA, SHEPTUH U MOMEHTa uMItyJibca /TIp/

1.9

IIpoBepka 3aKOHOB COXpaHEHHs UMITYJIbCa U SHEPTUM IpH coynapeHun ten /J1ad/

1.10

JMHAMUKA BPAIIIATEJIBHOI'O ABIDKEHMSA TBEPJJOT'O TEJIA

OCHOBHO# 3aKOH BpaIllaTeIbHOIO IBUKEHHS TBEPJOTO TeIa BOKPYT HEMOABUKHOM
ocl. MOMEHT HHepLMH. BrryncieHne MOMEHTOB HHEPLIUU OJHOPOAHBIX
cumMeTpuuHblX Ten. Teopema llTelinepa u ee npumeHenue. Kunernueckas sHeprus
BpAIaTeIbHOTO ABIDKEHHS TBEPAOTo Tena. /JIex/
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JluHaMuKa BpalaTeJIbHOTO IBYKEHHUS TBepaoro Tena /IIp/

1.12

M3yyeHne nMHAMUKH BpaIaTEIbHOTO JBIKEHHS C TOMOMIBI0 MasiTHUKa OOepOeka.
/J1ab/

1.13

Mastauk Makcsesia. OnpezaeneHne MOMEHTa HHEPIMH Tell U TPOBEPKa 3aKOHA
coxpaHeHus dHepruu. /J1ad/

1.14

MEXAHUNYECKHUE KOJIEBAHUA

Omnpenenenne Konae6anuid. XapaKTepUCTHKU TapMOHNYECKHX Konebanuil. @opmyna
CJIOXKEHUS ABYX TapMOHMYECKHUX KosieOaHui. [Ipumepsl koneOaTeIbHbIX CUCTEM:
NPy KUHHBIA, MATeMaTHIECKIH W (PU3NUECKIH MasTHUKY. Y PaBHCHHE 3aTyXaOMIIX
KoJIe0aHui 1 eTo penreHne. XapaKTePHCTHKH 3aTyXalOIUX KOJIeOaHHi. Y paBHEHHE
BBIHYKJICHHBIX KOJIeOaHMIT IO IeHCTBIEM rapMOHHYECKH H3MEHSIOIIeics BHEIIHEH
CHJIBI U €TO0 pelmenue. SIBnenne pesonanca./JIex/

1.15

Mexanunueckue konedanwus /TIp/

1.16

Omnpenernenue yCKOPEHHs CBOOOTHOTO MaACHUS PH MOMOIINA MAaTEMATHIECKOTO
MasTHuka. /J1a6/

1.17

Onpezenenue MOJyJIsl CIBUra ¢ IOMOIIBIO MIPYKUHHOTO MasTHUKA. /Jab/

Pa3znen 2. JIEMEHTBI CIEIIUAJIBHOM TEOPUM
OTHOCHUTEJIBHOCTH

2.1

[MocTynarel cienMabHON TEOPUH OTHOCUTENBLHOCTH. [IpeoOpa3oBanus JlopeHna.
CnenctBus u3 npeodpasopanuii Jlopenua. HTepBan Mexay coObiTusMu. Mityibsc B
CIEUaTFHON TEOPUU OTHOCUTENBHOCTH. OCHOBHOM 3aKOH PEISTHBUCTCKON
JMMHAMHUKY MaTepUaIbHOW TOUKH. DHEPTHUs B CIENHAILHON TEOpUHU
otHocuTensHocTH. /Cp/
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Pazpea 3. TEPMOJUHAMMKA U MOJIEKYJIAPHAS ®U3UKA

3.1

OJIEMEHTBI TEPMOJIMHAMUKN

OcHOBHbIC OIpeieTIeHNs U NOHATH TepMoauHaMuku. Hynesoe Havano
TEePMOAVHAMUKH U MOHATHE TEMIIepaTypsl. TepMoauHaMuIecKue HYHKIUU
cocrosiaus. [lepBoe Hagano tepmoauHaMuk. TertoemkocTs. M3omporecchr.
Bropoe Hauano TepMOJIMHAMUKY B Pa3IMYHBIX GOpMyJIUpoBKax. [IoHsATHE TEIIOBON
mamuHbl. KITJ] TeruioBoit mamunsl. Hukn Kapao u Teopema Kapno. HepaBeHncTBo
Knaysuyca. DuTponus. Tperbe Hauaao TepMoArHAMUKH. /JIek/

3.2

OnemeHThl TepMoanHaMuku /TIp/

3.3

Omnpenenenne K03 PUIHEHTa BA3KOCTH XKUAIKOCTH 10 MeToty CTOoKca.
(Onpenenenue OTHOMICHHS TEIUIOEMKOCTEH Ta3a METOI0OM aTuabaTHIeCcKOro
pacmupenus). /J1a6/

3.4

SJIEMEHThI CTATUCTUYECKOMN ®U3UKU.

OCHOBHBIE TIOJIOKEHHUS KHHETUIECKOW TEOPUH UASabHOTO Ta3a. Y paBHEHHS
COCTOSIHUS HJICAJIBHOTO U PEalIbHOTO ra3a. YpaBHCHHUE KHHETHYECKOW TEOPHUHU Ta30B
it naBienus. ®a3oBoe nmpoctpancTBo. OyHKIMs pacnpeaeienus. Kinaccuueckas u
KBaHTOBAs CTaTUCTHKA. Pactipenencnue MakcBemia. bapomerpuueckas dhopMmyiia.
Pacnpenenenue bonbimana. [TonsaTre 0 kBaHTOBOM cTaTHcTHKe Bo3e-DWHIITEHA 1
®Depmu-/Iupaka. CBA3b SHTPOIUH C TEPMOJUHAMUYICCKON BEPOSITHOCTBIO. SIBICHUS
nepeHoca. /Cp/
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Paznen 4. CAMOCTOSATEJIBHASA PABOTA

4.1

TToxroroBka k sekiusm /Cp/

4.2

TToxroroBka k adbopaTopHbsiM pabotam /Cp/

4.3

TToaroroBka k npakTuyeckuM 3aHsTusm /Cp/

4.4

BrinonHeHne KOHTpObHOU paboTsl /Cp/

[RRY ) QSN S

8,6

Pazgen 5. KOHTAKTHBIE YACHI HA ATTECTAIIMIO

51

Konrponbnas padota /KA/

0,4

52

Koncynbranus nepen sk3amenom /K9/

[ =

53

Ox3amen /KD/

0,3

Pasznen 6. JIEKTPUHYECTBO U MAI'HETHU3M

6.1

OJIEKTPOCTATUYECKOE ITOJIE B BAKYYME

DNEeKTPUUYECKUHA 3aps]l M AJIEKTPOCTaTHYeCKoe rmoJie. HanpsykeHHOCTh U MOTEHIHAI
3NIEKTPOCTATUIECKOr0 1oJist. CBOMCTBO CYNEPIO3UIMHU IS HJIEKTPOCTATHIECKUX
nosieid. CBsI3b MEXKAY HANPSHKEHHOCTBIO AJIEKTPOCTATHYECKOTO ITOJIS U
noreHnuanoM. I10Tok BekTopa HanpsHKEHHOCTH JIEKTPUYECKOTO T0JIS uepes
NoBEpXHOCTH U TeopeMa ["aycca. [Ipumenenue Teopemsl ['aycca k pacuery
3JIEKTPOCTATHUECKUX TToNel. TeopeMa o IMPKYJIISIUH AJIs BEKTOpa HAIPSKEHHOCTH
JNEKTPHYECKOTo mos. /JIek/

6.2

DJIEKTPOCTATUYECKOE ITOJIE B [TPOBOJJHUKAX U JUDJIEKTPUKAX
DNeKTpUUEeCKU JUIOIb ¥ JIEKTPHYECKUI AUTONBHBI MOMEHT. J{UTIOIbHEIS
MOMEHTBI MOJIEKYJT TUAJIEKTpUKA. [ToNIsipHbIE U HETOSPHBIE AUIIICKTPHKH.
Tonspuzanus AudIeKTpruKoB. Bekrop momsipuzanun. Teopema ["aycca s BekTopa
MOJIIpU3aIi. BEKTOp 37eKTPHYECKOT0 CMEIeH . Y CIIOBUS Ha TPAHHUIIE ABYX
JIRJIEKTPUKOB. [IPOBOTHUKHY B IIEKTPOCTATHIECKOM IMOJIEe. DIEKTPOEMKOCTD
YCAMHCHHOI'O MPOBOIHUKA. KOHZICHcaTOpBI. BHCpFI/IH CHUCTCMBI 3apsI0B U
anektpuyeckoro noius. /Cp/
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6.3

DnexTpocTaTHYeCcKOe T0JIe B BaKyyMe U Bemiectse /I1p/

6.4

HWccnenoBanue snekrpocrarndeckux nodei. (Mzyuenue 3akona Oma.) /J1a6/

6.5

MMOCTOSHHBIN DJIEKTPUYECKUH TOK

YcioBus CyecTBOBaHUS ITOCTOSIHHOTO AJIEKTPUYEcKoro Toka. Cuiia U IIIOTHOCTh
TOKa. YpaBHEHHE HEMPEPHIBHOCTH. 3akoH OMa 11 OTHOPOIHOTO YYacTKa HEMH.
DNeKTPOABIKYIIAs CHIa U HanpspkeHue. 3akoH OMa 7151 HEOAHOPOJHOTO YYacTKa
uenu. [Ipasuna Kupxroda. [Ipumepsl pacyera pa3BeTBICHHBIX JICKTPUYCCKUX
uenei ¢ nomoursto npasui Kupxroda. Pabora u MomHocTs TOKa. 3akoH Jxoyns-
Jlenna. /Jlex/

6.6

IocTosHubL nekTpuyeckuil Tok /IIp/

6.7

ITOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME U BEHIECTBE
MarnutHas uaaykuus. 3akoH buo-Casapa-Jlamiaca, MarHuTHOE I0JI€ IBHOXKYILETOCS
3apsana, cuia Jlopenma, 3akon Amnepa. Teopema o IUPKyJISIUN AJIs1 BEKTOPa

MarHMTHOW MHAYKIMY U ee MpuMeHeHne. Teopema ["aycca 1t MarHUTHOTO TOJTSL.
/JTex/




6.8

MarHuTHbIe MOMEHTBI aTOMOB M MOJIEKYJI. BeKTOp HaMarHH4eHHOCTH BELIECTBA.
Teopema 0 LUPKYISIIUK ISl BEKTOpa HAMarHM4E€HHOCTH. MarHuTHas
BOCIIPMUMYHBOCTh U MarHUTHAs IPOHUIIAEMOCTD BeliecTBa. HanpshkeHHOCTD
MAarHHTHOTO 1oJIs. TeopeMa 0 MUPKYJISIIUH JUTs BEKTOPBI HANIPSHKCHHOCTH
MAarHUTHOTO MOJIA. Y CIIOBHUS IJIsI MAaTHUTHOTO TIOJIS Ha TPaHUIIE pa3zielia ABYX Cpesl.
JlnamarsHeTHky, napaMaraeTuki. deppomMarneTHk. MarHUTHEIN THCTEPE3HC.
Temneparypa Kropu. Ilpupona peppomarnerusma. /Cp/
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6.9

ITocTostHHOE MarHUTHOE MOJIC B BaKyyM€ U BCLICCTBC /Hp/

6.10

Omnpenenenue OTHOIIEHUS 3apsaa YEKTPOHa K €ro Macce METOAOM MarHeTpoHa.
(OmpenenieHre TOPU3OHTAIBHON COCTABIISIONICH MHAYKIIMH MATHUTHOTO TIOJISI
3emimn) /J1a6/

6.11

OJIEKTPOJUHAMUKA

3akoH anekrpomarHuTHoU HHAYKuuu. [IpaBuino Jlenna. CiocoOb! u3MeHeHHS
MarHuTHOro noroka. Ilpupona 37eKTpOMarHuTHOM UHIYKIMHU. SIBIeHue
caMoMHIYKIUH. MHAyKTHBHOCTE. B3anmHas nHIyknus. B3anMHas HHIYKTHBHOCTD.
Teopema B3aumuoCTH. TOK cMmemeHus. Teopema 0 MUPKYISIIAA MAaTHUTHOTO TOJIS B
cllydyae TIPUCYTCTBHUS IEPEMEHHBIX JJIEKTPHUIECKHUX MoJiel. Y paBHeHUsI MakcBeia B
uHTErpasibHON Gopme. /Jex/

6.12

OnexrpoauHamuka /Ip/

6.13

U3yuenue sBneHus B3anMHON HHAyKuud.(CHSITHE KPHBON HAMArHUYHUBAHUS U HCTIIH
THCTEpe3uca ¢ TOMOIIbI0 ocuiuiorpada.) /J1ad/

Paznen 7. KOJIEBAHUS 1 BOJIHbBI

7.1

OJIEKTPUUECKUE KOJIEBAHU S

Kone6aTenpHelit koHTYyp. CBOGO/IHEIE HE3aTyXAOIIUE H 3aTyXalolHe
rapMOHUYECKHUE KonebaHus B KoaebaTenbHoM KoHType. PopMyia Ui nepuosa
koneOaHuil. BeHyk1eHHbIe rapMOHHYECKUE KoJIeOaHus B K0JIe0aTeIbHOM KOHTYPE.
SBnenue pezonanca. [lepeMeHHblll TOK. AKTUBHOE, HHAYKTHBHOE U EMKOCTHOE
COIPOTHUBIIEHUE B LIENH IIEPEMEHHOI0 ToKa. PaboTa 1 MOIHOCTb B LieNU
HepeMeHHOTo ToKa. JlelicTBytomee 3HaUeHHe TOKa U HanpspkeHus. /JIex/

7.2

OJIEKTPOMATHUTHBIE BOJIHBI

DKCIEepUMEHTAIBHOE MOMYYEeHHE 3JIEKTPOMAarHUTHBIX BOJIH. CyllieCTBOBaHUE
9JIEKTPOMArHUTHBIX BOJIH KaK CIE€JICTBHE ypaBHeHHH MakcBeia.
Juddepennmansaoe ypaBHEHHE 3IeKTPOMATHATHOH BOTHBI. CBA3b MEXIY
BEKTOPAaMH HAINPSHKEHHOCTH HIIEKTPUYECKOTO U MATHUTHOTO TI0JeH B
3NIEKTPOMArHUTHOI BonHe. [IpenomieHue 3IeKTpOMarHUTHBIX BOJTH Ha TPaHULE
paszena IByX cpeil. DHepTrHs U UMITYJIbC SIIEKTPOMAarHUTHBIX BOJH. /Cp/
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7.3

OnpeneneHue paboOTH BRIXOAA MIEKTPOHOB 13 Metaiua. (MccenoBanue
3aTyXarlnX KoJiebaHuii B KojiebaTeTbHOM KOHTYpe). /J1a6/

Pasznen 8. OIITUKA

8.1

TEOMETPUYECKAS OIITUKA.

ITonsaTue cBeTOBOrO JIyda. 3aKOH NPSAMOIMHEHHOTO PacIipOCTPaHEH!US CBETOBBIX
Jy4el B OZHOPOIHBIX Cpeax. 3aKOH OTpakeHHs. 3aKOH npenomiieHus. [Ipuanun
®epma. [TonHoe orparkenne. LleHTpUpoBaHHBIE ONTHYECKHE CHCTEMBI.
IIpenomieHne CBETOBBIX JIyyel Ha IOBEPXHOCTH CHEPHUECKOTO 3epKaa.
IIpenomiienne cBeTa Ha chepUUIeCcKOil MOBEPXHOCTH pa3iena IByX cped. ToHkue
nuH3bL. 300pajkeHne IpeaAMEeToB ¢ MoMoLIbo TuH3. OCHOBHBIE (OTOMETPHUYECKUE
BeMYHHBL /JIek/

8.2

OnexTpoMarHuTHbIE Koje6aHus U BOJIHEL. ['eomerpryueckas ontuka /I1p/

8.3

MHTEPO®EPEHIIA U JUOPAKINS CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. VIHTEpdepeHius cBera,
yclloBHE MakcuMyoB 1 MUHUMYMOB. OnbIT FOHTa. IHTepdepeHtus cBeTa B TOHKUX
IUIEHKaX ¥ I1acTuHKax. Onpeznenenue nudpakiun. [punuun [rolirenca- @penens.
Merton 301 @penens. Audpaxuus OpeHesnst Ha KPyIiIoM OTBEPCTHH U JIUCKE.
Judpaxus @paynrodepa Ha oquoit menu. Audpakuus Opaynrodepa Ha
JudpakiuoHHol pemerke. /Cp/

8.4

JUCIEPCHA U TTIOJISIPU3ALINA CBETA

Jucnepcus cBeta. DIEKTPOHHAS TEOPHS AUCTIEPCHU CBeTa. ECTeCTBEHHBIN
MOJISIPU30BaHHbIN cBeT. [lonspu3arys cBeTa Ipu OTpaKEHUH U IPEITOMIICHUH Ha
TpaHuUIe ABYX IUANIEKTPUKOB. [IpoxokaeHune cBeTa 4epes aHu30TPOIHBIE
Kkpuctauisl. [lonsipu3annonnbie TpU3MbI U TONSPOUABL. 3akoH Manroca. AHanu3
MOJISIPU30BAHHOTO CBeTa. Bpaienue miockoctu nosspusammu. /Cp/




8.5

Bonnosas ontuka /TIp/

8.6

NuTepdepennns ceera. Oneit OHra. (M3MepeHue JTHHHEI CBETOBO BOJIHEI C
HOMOIIBI0 TU(paKIHOHHO# pemetky). (OnpeneneHne Hoka3aTems IPeJIOMICHUS
CTEKJIa C IOMOIIbI0 MUKpocKkona). /J1a6/

8.7

ITpoepka 3akoHa Mantoca. (Onpenenenue ko3GPpUIHEHTa TOTIOLEHUS
npo3paysbix Ten). (OnpeaeseHue yria nojaHol nonaspusaun). /J1ad/

Pa3zgen 9. KBAHTOBASI ®U3UKA

9.1

KBAHTOBAA OIITUKA

TemsoBOE U3y4eHHE U €ro XapakTepucThkH. 3akoH Kupxroga. 3akons Ctedana -
Bonpumana u cmemenust Buna. ®@opmynst Penes-/xunca u [Inanka. ['unoresa
[Tnanka. ®@oronsl. Dotorddekr. YpaBHeHre DHHIITEHHA IS BHEIIHETO
dhoTtorddekra. Dueprus u ummyisc poroHa. [lasnenue ceera. Ipdexr Komnrona u
€ro aj1eMeHTapHas Teopusi. EAMHCTBO KOPIYCKYJISIPHBIX U BOJHOBBIX CBOWCTB
3JIEKTPOMArHUTHOTO H3ityueHus. /JIex/

9.2

KsanroBas ontuka /ITp/

9.3

SJIEMEHThI KBAHTOBOM MEXAHUKU I ATOMHOM ®U3UKU

Crextpsl aToMOB U MoJieKyJ. CiekTp aToma Bojopoaa. Teopust aroma Boopo/ia o
Bopy. 'mnoresa ne bpoiins. CoiicTBa BosH e bpoiinsa. CooTHomieHue
HeonpezenenHocreil ['elizenOepra. BonHoBast GyHKIUS U ee BEpOATHOCTHAS
uHTepnperanys. HabmoqaeMbie BeTMYUHBI B KBAHTOBOH MEXaHUKE M UX U3MEPEHUSL.
O6uiee ypasuenue Llpenunrepa. CranponapHoe ypasuenue lpeaunrepa.
JIBrmkeHre cBOOOMHOM YacTHUIIBL. J[BIDKEHIE B ITOTEHIIHAIBHOMI sSIME.
TTorentmanbhblii 6apbep. ['apMOHHYECKH OCIIILIATOP. ATOM BOAOpPO/a B
KBaHTOBOW Mexanuke. CrinH anektpona. CimHOBOE KBaHTOBOE umcio. [IpuHImmn
HEPa3IMYMMOCTHU TOXJIECTBEHHBIX yacTHil. DepMuonsl U 6030HHL. [leproandeckas
cucrema sieMeHToB Menpeneea. /Jlex/

9.4

DOneMeHTHI KBaHTOBOI MeXaHUKH U aTOMHOM du3uku /IIp/

9.5

OrmpezienieHue TeMIepaTypHOi 3aBUCHMOCTH HHTEHCHBHOCTH HU3IIYICHHUS] HATH
namiisl HakaauBanus.(M3ydeHne 3aK0HOB TEIUIOBOTO M3JIYYCHHUSI C IOMOIIBIO
SIPKOCTHOTO mupomerpa.) /J1ab/

9.6

dotorddexrt. (CHATHE BOIBTAMIIEPHOM, JIFOKCAMIICPHOH U CIIEKTPAILHON
XapaKTepUCTHK (OTOIIEMEHTA U ONpeieNieHne paboThl BEIX0O/A 3IEKTpoHa). /J1ab/

Paznen 10. DU3NKA ATOMHOI'O SIIPA U DJIEMEHTAPHBIX YACTHI]

10.1

OJIEMEHTBI ®U3MKN ATOMHOI'O A/1PA

Hebekr maccel u 3Heprust CBsi3u sapa. CIvH sApa ¥ ero MATHUTHBIA MOMEHT.
Snepusie cwibl. Mopenu simpa. PagnoakTuBHOE n3myveHne U ero BUIbI (pacma,
u3NnyyeHue). SaepHble peakiuy U UX OCHOBHBIE TUTIBI. Peakiust qeneHust sapa.
Hennas peakius nenenus. Peakuus cuaTe3a aToMHbIX siaep. /Cp/
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10.2

OJIEMEHTBI ®U3MKU DJIEMEHTAPHBIX HACTUL]

Kiacchl anemMeHTapHBIX YaCTHUI] M BUJIBI X B3auMoJeicTBuid. Kinaccuduxanus
3JIEMEHTapHBIX YacTULl. [IprHIUT HEPa3IMUYUMOCTH TOXKIECTBEHHBIX YacTull. CriuH
U IpyTUE KBAaHTOBBIE YMCIIA AIE€MEHTApHbIX. YacTHIIbl 1 aHTHYACTHUIIBL. Bo30HBI 1
(epMuOHBL. ApoHBI ¥ Me30HEL. JlenToHb!. [IpoMexyTounble 6030HEL. KBapku u
rmooHsl. /Cp/

Paznen 11. CAMOCTOSATEJIBHASI PABOTA

111

IMonroroBka k nexusim /Cp/

11.2

IToaroToBka Kk nmpakTudeckuM 3aHstusm /Cp/

11.3

[MonroroBka k nadopaTopHbiM padotam /Cp/

114

Beinonnenue KoHTposnbHOU paboTsl /Cp/

8,6

Pa3zgen 12. KOHTAKTHBIE YACBI HA ATTECTALIUIO

12.1

KonrpomnbHas pabota /KA/

0.4

12.2

Koncynpranus nepen sx3amenom /KD/

12.3

Dx3amed /KD3/

0,3




5. OHEHOYHBIE MATEPHAJIbI

Ol1eHOYHbIE MAaTEPUAITBI TS IPOBEICHUS MPOMEKYTOYHOM aTTeCTallK 00YUYaIONIMXCs PUBEACHBI B IPUIIOKEHHH K pabouei mporpamMme
JMCLUIUTAHEL

@DopMBI B BHABI TEKYIIETO KOHTPOJIS 110 AUCHHIUTHHE (MOYIIIO), BUIBI 331aHU#, KDUTCPHHU UX OLICHUBAHMS, paclpe/eieHne 0aioB 1o
BH/IaM TEKYyILIEr0 KOHTPOJISI pa3pabaTsiBAlOTCS MPEIOJaBaTesieM JUCLHUILIHHBEI C YYSTOM e¢ CeHU(UKH U TOBOAATCS IO CBEICHUS
00yuaroImuxcs Ha IepBOM y4eOHOM 3aHSTHH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISCTCS MPENOAaBaTeIeM JUCIHUIUINHEI (MOIYJIs) B paMKaX KOHTaKTHOH paboThI U
CaMOCTOATEIBbHON paboThl 00yUaromuxcs. s GUKCUpOBaHHs Pe3yIbTaTOB TEKYIET0 KOHTPOJIS MOKeT ucnonb3oBaThess DMOC.

6. YHAEBHO-METOJNYECKOE H HHOOPMAIIMOHHOE OBECIIEYHEHWE JTUCHUIIJIUHBI (MOAY JIS)

6.1. Pexomenayemas autepartypa

6.1.1. OcHoBHas auTEpaTypa

ABTODBI, COCTaBUTEIHN 3ariaBue Wznatensc TBO, TON Dn. agpec
JI1.1 |Bb. B. bounapes, H. | Kypc o6iueii ¢pusuku B 3 ku. Kuura 2: Mocksa : https://urait.ru/bcode/559925
I1. Kanamuukos, I'. | anmexTpoMarHeTusm, onTHKa, kBanToBas dusuka : | M3gatensctBo
I'. Cniupun y4eOHUK I By30B IOpaiir, 2025
JI1.2 |B. B. boumapes, H. | Kypc o6iueii ¢pusuku B 3 ku. Kaura 3: Mocksa : https://urait.ru/bcode/580839
I1. Kanamuukos, I'. | TepMoIuHaMuKa, CTaTHCTUYCCKAs (DH3HUKa, NznarenscTBO
I'. Cnupun CTPOCHHE BEUIECTBA : YICOHHK I By30B IOpaiir, 2025
JI1.3 | b. B. bounapes, H. O61mas pusuka. Mexanuka : yueOHUK 75t By30B | MockBsa : https://urait.ru/bcode/557615
I1. Kanamuukos, I NznarenscTBO
I'. Cnupun IOpaiir, 2025
JI1.4 | Aiizenuon, A. E. ®uznka : yueOHHUK U IPAKTUKYM JIJIS BYy30B Mockaa : https://urait.ru/bcode/583355
W3parenscTBO
IOpaiir, 2026
6.1.2. JlonomHuTEBLHAS JUTEpPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue Wznarensc TBO, rof On. agpec
J12.1 | T. U. Tpodumona, A. | Kypc ¢pusuku ¢ npumepamu pemienus 3ama4 B 2- | Mocksa : KuoPyc, | https://book.ru/book/942134
B. ®upcos x Tomax. Tom 1 : yueGHUK 2026.
JI2.2 |T. U. Tpodumora, A. | Kypc dusuku ¢ npumepamu perienus 3aaad B 2- | Mocksa : KuoPyec, | https://book.ru/book/952818
B. ®upcos x ToMax. Tom 2 : yueOHHUK 2026.

6.2 UndopMannoHHbIe TEXHOJIOTHH, HCTIOJb3YyeMbIe MIPH OCYIIECTBICHHH 00pa30BaTeJbHOT0 Mpolecca Mo JUCHUILIHHE (MOAYJII0)

6.2.1 Tlepeyens JTULIEH3HOHHOTO U CBOOOIHO PACNIPOCTPAHAEMOT0 IPOrPAMMHOIO0 obecredeHust

6.2.1.1| MS Office

6.2.2 Tlepeuens npogeccHOHAIBHBIX 023 TAHHBIX 1 WH(GOPMALIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | 3BC FOPAUT https://urait.ru/

6.2.2.2 | DnekrpoHHas OnOIHOTEKa YUeOHO-METOANIECKOTO EHTPA 10 00pa30BaHUIO0 Ha KeJIe3HOJOPOKHOM Tparcnopte (O YMI]

KT ¢ 2019 r.) https://Jumczdt.ru/

6.2.2.3 | 9bC BOOK.RU https://book.ru/

6.2.2.4 | D1OC "Moodle" http://moodle.nnsamgups.ru/moodle/

6.2.2.5 | Madopmanunonnas crpapounas cucrema "Koucymnprant [ltroc" http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOY JIsT)

7.1 | YueOHble ayqUTOPHY ISl MPOBEICHHS 3aHATHI JISKIIMOHHOTO THIA, YKOMILIEKTOBAaHHBIC CIICIAATH3HPOBAHHON MeOCIbIO 1
TEXHHYECKUMHU CPEICTBAMHU O0YUYECHUS: MyJIbTHMEIUIHOE 000pYIOBaHUE ISl IPENOCTABICHHS YIeOHOW HH(BOPMAIIAU OOIBIIOH
ayJIUTOPUH W/WIIK 3BYKOYCHIIMBaKOIIee 000py0BaHKe (CTALlMOHAPHOE WK IEPEHOCHOE).

7.2 | Y4eOHble ay TUTOPUH IS IPOBEACHUS 3aHATHI CEMHHAPCKOTO THUIA, TPYIITIOBEIX M HHAWBHIYaTbHBIX KOHCYIBTAUH, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOIHOH aTTECTAINH, YKOMILIEKTOBAaHHbBIE CTIENHATN3HPOBAHHON MEOEbI0 1 TEXHUIECKUMH CPEICTBAMH
0o0ydeHHs: MyJIbTUMEUHHOE 000PYA0BaHUE H/UIIU 3ByKOYCUIIUBatOIIee 000pyA0BaHUE (CTALIMOHAPHOE UM IEPEHOCHOE)

7.3 | TTomemenust 47151 caMOCTOSATEIbHON pabOThI, OCHANICHHBIC KOMIBIOTEPHOM TEXHUKON C BO3MOXHOCTHIO MOAKIIOUCHHUS K CETH
"UuTepHer" u obecnieyeHUEM JIOCTYIa B 3JEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

7.4 | Ilomemenus i XxpaHeHUs: U IPOGUIAKTUYECKOT0 00CIYKUBaHUS yueOHOro 000pyA0BaHUs

7.5 | JTabopaTopuu, OCHAIIICHHBIE CIIEIHATIbHBIM J1A00PATOPHBIM 000y IOBAHUEM:



https://urait.ru/bcode/559925
https://urait.ru/bcode/580839
https://urait.ru/bcode/557615
https://urait.ru/bcode/583355
https://book.ru/book/942134
https://book.ru/book/952818
https://urait.ru/
https://umczdt.ru/
https://book.ru/
http://moodle.nnsamgups.ru/moodle/
http://www.consultant.ru/

7.6

JlaGoparopust MEXaHUKH, BKITIOYAOIas: OJIOK 35eKTpoHHbId @M 1/1, mamuna AtByna @M 11, mastHrk Makcsemna ®M12,
yHuBepcanbHblid MasTHUK DM 13, mMasTHuk O6epbexa ®M 14, moayns FOura u moayss casura ®M 19, coynapenue mapos
OM17;

7.7

JlaGopaTopus 3NeKTpHUYECTBa M MarHeTH3Ma, BKiIrouaromas: creHasl TKO anekrpuyecTBa U MarHeTu3Ma, B TOM YHCIIE
ocumiorpadsl C1-94, reHepaTopbl CUTHAJIOB HU3KOYAacTOTHBIE ['3-118, MCTOYHMKM TUTAaHUSI, Mara3uHbl CONMPOTUBICHUI, HA0Op
monyneit OIID;

7.8

JlabopaTopusi ONTHKH, BKIIOYAIOIIAs KOMILIEKT ONTHYECKOro obopyaoBanus PMC, B ToM unciie: 6a3bl ONMTHISCKON CKaMbH,
MOJIYTIPOBOIHUKOBBIE JIA3ePhI ¢ FOCTUPOBOYHBIM MOJIyJIeM, HOTOMPUEMHHIKH, HAOOP JIMH3, SKPaHbI ¢ MACIITAOHOM CETKOIA;
aBrotpanchopmarop oanodasueiii JIATP-2,5; koMIuiekT (oIuii.




