denepanbHOE rOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEIKIEHUE BBICIIETO
o0pa3oBaHUs
«AnTaiickuil rocyapcTBEHHbIN TexHuueckuil yausepcuret uM. V.M. TlonzyHoBay

COI'ZTIACOBAHO

Hlexan ®CT C.B. Anadpun

Pa0ouasi nporpaMmmMa TUCHHUILIAHBI

Kox n vanmenosanue qucuuiuingbsl: 51.0.18 «®Puzuka»

Kon u HaimMeHoBaHWE HaNpaBlIeHUs] MOATOTOBKHU (cnenuanbHocTh): 23.03.03

3KCIIJIyaTa]_[I/IH TPAHCIIOPTHO—TEXHOJOI'HICCKUX MAIIUH U KOMILVIEKCOB

HamnpasnenHocts (mpoduib, cenranu3anys): ABTOMOOMIN M aBTOMOOMJIbHOE
X039 CTBO

CraTyc AUCUMIUIMHBL: 00s13aTeJIbHAS YaCTh

dopma 00yueHMs: OUHas

Craryc JoKHOCTB N.0. Pamuaus
Paszpaboran JIOLICHT E.B. YepHbix
3aB. kadenpoit «Dy» C.JI. KycTtoB
Cornacosan PYKOBOAMTEIIb HAIIPABIEHHOCTH A.C. bapaHos
(mpoduist) nporpaMmsl

r. bapnayn



1. IlepeyeHb MUIAHMPYEMBIX

pe3yJbTaToB

00y4eHuUs

no AUCHUIIJIMHE,

COOTHECCHHBIX ¢ MHAUKATOPAMHU JOCTHKCHUSA KOMIIETeHIIUI

Komnerenuus Coaep:kanue KOMIeTeHIHH HNuagukatop Coaep:kanue MHAUKATOpPA

[Ipumenser MareMaTHdeckuii —ammapar,
Criocoben MIPUMEHSTh

METOABl MAaTeMaTHYECKOTO aHalu3a M|
€CTECTBEHHOHAYYHbIE u | OIIK-1.1

MOJENMPOBAHNUSA TSI PElIeHHs  3aaad
OOIIEeMHXECHEPHBIE 3HAHMS, METOJBI M

OIIK-1 PO EeCCHOHANBHON IESITENbHOCTH

MaTeMaTHIeCKOro aHaIM3a "

[IpumeHsieT ecTeCTBEHHOHAYYHBIC —W/HIIH
MOJIETTMPOBaHUS B

N OIIK-1.2 OOIIeHH)KeHEPHBIE 3HAHHS I PEIICHUS

podeCcCHOHANBHOM JIESITEIbHOCTH .

3a7a4 MpoQecCHOHANBHON eSITENbHOCTH
Cnocoben B chepe cBOEH CrmocoOeH  TpOBOAWUTH  U3MEPEHHs] H
npodeccuonansHoit  nesitensHocT | OITK-3.1 HaOmozieHust B cdepe npodeccHoHaIbHON

OIIK-3 IMPOBOAUTH N3MEPCHUA u JACATCIIBHOCTHU

HaOmoneHus,  oOpabaThiBaTh | OOpabarsiBaeTt U MIPECTABISACT
NIPEACTaBITh  dKcrepuMeHTanbueie | OITK-3.2 9KCIIEPUMEHTAIILHBIC JTaHHBIE u
JIAaHHBIC U PE3yJIbTaThl HCTIBITAHUN pe3yJIbTaThl UCTIBITAHUN

2. MecTo JMCUUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

JlvcuuninuHel (pakTHkm), | Marematika

MpEAIIECTBYIOIINE W3YUYCHHIO

JTUCUUIINHBL, pe3yJIbTaThl

OCBOEHHUS KOTOPBIX HEOOXOIUMBI

IS OCBOEHUA TAHHOU

JIMCLUTLIUHBI.

JIMCIUIITINHBI (HpaKTHKI/I), JUIs | MaTtepuanoBeieHHE M TEXHOJOTHS KOHCTPYKIMOHHBIX
KOTOPBIX PE3yJbTaThl OCBOCHHs | MATEPHAIOB, Merponorus, CTaH1apTU3aLUs u
qamoli wemmmammi Gyayr | TR ot
HEOOXOIUMBI, KaK  BXOJMHBIC | ;0 ouka

3HaHWA, YMCHUA W BJIAJACHUA IJIA
X U3YyUYCHUAI.

3. O0beM IUCHUILIMHBI

B 3a4Y€THBIX C¢IMHHOAX ¢ YKazaHUEM KOJIHYECTBaA

aKaJeMHYeCKNX YaCOB, BbIJICJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aroumerocs ¢
npenojaaBarejeM (Mo BUIAM Y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbLHYI0 padoTy

o0y4yarierocst

OOuuit 00beM TUCHUIUIAHEI B 3.€. /4ac: 10/ 360

Buapl 3aHSTHI, X TPYA0EMKOCTD (4ac.) O0beM KOHTAKTHOI
®opma padoTHhI
0Gyuenust Jlekuun JladoparTopusbie | IlpakTuyeckue CamocrosiTeqibHast 00y4arouerocsi ¢
paboThI 3aHATHSA pabora npenoaaBaTeaeM
(uac)
OuHas 48 32 64 216 171




4. Conpep:kaHue JUCHMILUIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMam (pa3gejiam) C
yYKa3aHHeM OTBEJEHHOr0 HAa HMX KOJHYECTBA aKaJeMH4YeCKHX 4acOB M BHI0B
Y4eOHBbIX 3aHATHI

dopma obyueHua: ouHan

Cemecmp: 2

O0BbeM JUCHUIUIUHBI B ceMecTpe 3.€. /gac: 5/ 180
dopma NpOMEKYTOYHOM aTTECTAUU: 3a4ET

Buabl 3aHsiTHH, HX TPY10EMKOCTBD (4ac.) O0bemM KOHTAKTHOM padoThI
JleKunn JlaGopaTopHbIe IIpakTnyeckue CamocTosiTe1bHAs 00y4aIoIIerocs ¢ NpenoaaBaTesieM
padoThbI 3aHATHS pabora (4ac)
16 16 32 116 81

JleknmuoHHble 3aHaTUA (164.)
1. N3yyeHme eCTECTBEHHOHAYYHBIX U OOIIEHHKEHEPHBIX OCHOB, METOA0B
MAaTeMaTH4YeCKOr0 AaHaJU3a U MOJeJIMPOBAHUA B (PU3HYECKOM MeXaHUKe.
KunemaTuka nocrynarejbHOro M BpamaTeJJbHOI0 IBUKeHHs {JIEeKIHs ¢ pa3doopom
KOHKPEeTHBIX cutyaumid} (24.)[6,9,13] Brenenue: ¢usuka B cuctemMe €CTECTBEHHBIX
Hayk. OOmas cTpykrypa W 3agauu AuciuruinHbl «®Duszukay. [loHsTHE COCTOSIHUSI B
KJIACCUYECKOH MEXaHUKE. OcHOBHBIE KUHEMaTUYeCKue XapaKTEPUCTUKH
MPSAMOJIMHEMHOTO Y KPUBOJIMHENHOTO JIBUXKEHUS: CKOPOCTh M yckopeHue. HopmanbsHoe
U TaHTEHUHAIbHOE YyCKopeHue. KuHeMarnka BpallaTeNbHOrO ABUKECHUA: YTJIOBas
CKOPOCTbB U YTJIOBOE YCKOPEHUE, UX CBSA3b C JUHEUHOW CKOPOCTHIO U YCKOPEHUEM.
2. MHM3yyeHHe eCTeCTBCEHHOHAYYHbIX M OOILIEHMHKCHEPHBIX OCHOB, MeETOI0B
MAaTeMATHYeCKOr0 AHAJIW3a W MOJACJUPOBAHUA B (PU3NYECKONl MeXaHHKe.
JAvuHaMuKka  MOCTYNaTeJbHOI0 M BpamiaTeJbLHOro  JABH:KeHHsi(24.)[6,9,13]
WNHeprmanbHble CUCTEMBbl OTcueTa. 3akoHbl HploTOHA. VYpaBHEHHE JIBUIKCHUS
MatepuanbHOi TOUuku. Cuiibl B MexaHuke. L{eHTp Macc MeXaHMYeCKON CUCTEMBI, 3aKOH
JBWKEHUSI LIEHTpa MacC. MOMEHT Cuibl. YpaBHEHHME MOMEHTOB. MOMEHT HMMIyJbca
MaTepUaIbHOW TOYKHM M MEXAHUYECKOM cucrtembl. MomeHT wuHepuuu. Teopema
[lIreitnepa. KuHetndeckass 5>HEprusi Bpallaromerocss Teepaoro Ttena. (OCHOBHOE
YPaBHEHUE JUHAMMUKH BPAIIATEIBLHOTO JBHXKEHHUSI TBEPOTO TEJA C 3aKPEIIECHHON OChIO
BpAILICHUS.
3. H3yuyeHHe eCTeCTBEHHOHAYYHbLIX M OOLICHH’KEHEPHBIX OCHOB, METO/J0B
MaTeMaTHYeCKOr0 aHAJIM3a U MojAeIMpoBaHus B ¢pusnyeckoii mexanuke. Padora u
JHeprusi. 3aKOHbI COXPAaHEHUS] B MeEXaHHMKe {JIeKHusl ¢ Pa3dopoM KOHKPETHbIX
curyanuii} (24.)[6,9,13] PabGora cwipl. PabGora u TOTEHIMANbHAs DSHEPIUS.
KoHcepBaTuBHBIC 1 HEKOHCEPBATUBHBIE CUJIBL. PaboTa 1 KMHETUYECKast YHEPTHUS. 3aKOH
COXpaHEHHUSI TOJHOM MEXAHUYECKOW SHEPruu B IMOJE NOTEHUUAaIbHbIX cuil. CBs3b
MEXIy CHIOW W NMOTEHUUaNbHOW sHeprueil. CTONKHOBEHUS Tel. 3aKOH COXPaHEHUS
uMiyiabca. Heynpyroe u aOCONIOTHO YNpPYyroe CTOJIKHOBEHHE. 3aKOH COXpaHEHUS
MOMEHTa UMITYJIbCA.
4. N3y4yeHune eCTeCTBEHHOHAYYHbIX U 00LIEMHKEHEPHBIX OCHOB, METO/10B




MATeMAaTHYEeCKOr0 aHajau3a M MOACJMPOBAHUA B MOJIEKYJAPHOil ¢dusuke.
MovJiekyJISIpHO-KUHETHYeCKas Teopus H1eaJIbHbIX ra3on(24.)[6,9,13]
CrarucTuyeckuii ©  TepMOAUMHAMHYECKUA  moaxonbl. (OCHOBHOE  ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUYECKON TEOpUU UACATBHOTO Ta3a. YPAaBHEHHUE COCTOSHUSA
yJeabHOrO ras3a. Pacnpenenenne MakcBemia 1jist CKOpOCTH MOJIEKYJT UIEATBHOTO rasa.
Haubonee BeposiTHas, cpenHsisi W CpeaHEKBajapaTU4Hasi CKopocTH. Pacmpenenenue
bonbumana, Gapomerpuueckas — gopmyna. SBieHus  nepenoca.  duddysus,
TEIUIONPOBOIHOCTh, BHYTPEHHEE TPEHUE.

5. H3ydyeHue eCTECTBEHHOHAYYHbIX M OOIIEHMHKEHEPHBIX OCHOB, MeETOA0B
MAaTeMATHYEeCKOT0 aHAJN3a M MOACJUPOBAHUSA B TepMoauHaMuke. (OCHOBBI
TEPMOAMHAMMKH {JIeKIIUSI ¢ Pa30opoM KOHKPETHbIX curyauumii} (24.)[6,9,13]
TepmoanHaMuueckoe paBHOBecHE M Temmeparypa. KBasucratnueckue mpoOLECCHI.
Ileppoe Hauanmo TtepMmoauHamMuku. TemnoemkocTs. YpaBHenue Maiiepa. CBs3b
TEMJIOEMKOCTH HJEATBHOTO ra3a C YUCIOM CTeneHel cBo0o sl Mosiekys. OOpaTumble U
HeoOpaTuMble Tporecchl. Bropoe u Tperbe Hawana tepmoguHaMuku. Kosddurment
MOJIE3HOTO JEUCTBUS TerioBbix MamuH. [{ukn KapHo u ero ko3¢ GuiueHT moiae3Horo
JNEUCTBUSI. DHTPOIHS.

6. H3yuyeHue ecTeCTBEHHOHAYYHbLIX M OOIEMH:KEHEPHBIX OCHOB, MeETO/0B
MAaTeMATH4YeCKOr0 AaHAJM3a M MOJAEJHPOBAHMS B  JJIEKTPOJAMHAMMKE.
JuexkrpocraTuka(24.)[7,9,14] Onexrpuueckuit 3apsan u ero cBoictea. 3akoH KyioHa.
HanpskeHHOCTP W MOTEHHMAN 3JIEKTPOCTATUUECKOro 1oJid. CHUJIOBBIE JIMHUH.
OKBUMNOTEHIMATIbHBIE  MOBEpXHOCTU.  [loTeHImanbHas  3Heprus  3apsga B
3JIEKTPOCTATUUECKOM TIOJIE. DHEPrus CUCTEMBI 3apsoB. [IpUHIMI Cyneprno3uivH.
ITone JTATIOJIAL. CBa3b HANPS)KEHHOCTH u MMOTEHIIHAIA. Pabora CUI
aieKTpocTaTrnyeckoro nois. Llupkynsauusa BekTopa HanpsbkeHHOCTH. Teopema ["aycca.
7. MWM3y4yeHHe eCTeCTBEHHOHAYYHbIX M OOILIEHMHKCHEPHBIX OCHOB, MeETOJ0B
MaTeMAaTHYeCKOr0  AHAJW3a M  MOJCJHPOBAHHA B  JJIEKTPOJAMHAMHKe.
JAM3JIeKTPUKH W NPOBOJAHMKH B JJIEKTPHYECKOM II0Jie {JIeKIUsi ¢ pa3dopom
KOHKPETHbIX cuTyamuii} (24.)[7,9,14] Ilonspuzamus IUdJIEKTPUKOB. DJICKTPUUECKOE
nosie aumnoyisi. BekTop SIeKTpUYecKOro CcMemeHUsl (ANEKTPUUYECKOW WHIYKIIHMH).
JusnexkTpruyueckass MPOHUIIAEMOCTh  BEIIECTBA. YCIOBHS Ha TpaHUIe JBYX
IUANEKTpUKOB.  PaBHOBecue  3apsioB B  NPOBOJHHUKE. IJKBUIOTCHIMAIbHBIC
MMOBEPXHOCTU WU CUJIOBBIC JIMHUM AJIEKTPOCTATUYECKOTO TOJS MEXKAY MPOBOJIHUKAMMU.
DJIEKTpOCTaTUYECKasl 3amuTa. EMKOCTh NMPOBOJAHUKOB M KOHAEHCATOPOB. DHEPTUs
3apspKEHHOTO KoHAeHcaTopa. OO0beMHasi TJIOTHOCTh JHEPTUM AJIEKTPOCTATUYECKOTO
OJISL.

8. MN3yueHMe eCTECTBEHHOHAYYHBLIX H OOINEMH’KEHEPHBIX OCHOB, METO/J0B
MaTEeMAaTH4YeCKOr0 AaHAJINU3a U MOJeJTHMPOBAHMA B dJieKTpoAuHaMuKe. IlocTosTHHBIN
IeKTpudyeckuid  Tok(24.)[7,9,14] Cunma ©  UIOTHOCT, TOKAa. YpaBHEHHUE
HEMPEPBIBHOCTU ISl  IUIOTHOCTH Toka. 3akoH Oma B HMHTErPAIBHOW W
muddepennmansaoit  dpopmax. 3akoH Jxoyns-JleHma. DNeKTpOABMKYIIAs —CHUJia
uctounuka Toka. IIpaBuna Kupxroda. Kiaccuueckass Teopusi 3IEKTPONPOBOIHOCTH
metaioB (teopust Jlpyne-Jlopenima). PaGora BbIXoma SJIEKTPOHOB U3 MeTalla.
TepMoanekTpoHHast 3MUcCHUs. TOK B pa3JIMYHBIX Cpeaax.



IIpakTuyeckue 3ansiTus (324.)
1. IIpoBeneHue wusMepeHuii W HaOJWIeHU, 00padoTKa W mNpeacCTABJeHHE
IKCNEPUMEHTAIBHBIX JAaHHBIX M Pe3yJbTATOB HCHbITAHUH {padoTa B MaJbIX
rpynnax} (24.)[1,9,16] IlnanupoBaHre U BBIIIOJHEHUE TUIOBBIX IKCIEPUMEHTAIBHBIX
UCCIIEIOBaHUN MO 3aaHHOM Meroauke. OOpaboTka pe3ysbTaToB NpPH IMPOBEACHUU
MIPSMBIX U KOCBEHHBIX U3MEPECHUI
2. IlpyuMeHeHHEe MATEMATHYECKOI'0 allapaTa, MeTOA0B MATEMATHYECKOr0 AHAJIHU3a
U MOJACJUPOBAHUA NJIs pelieHus 3aga4 no rteme '"'Kunemaruka'(24.)[10,11,12,13]
Kunemartuka nmoctynaTeabHOTO U BPaIlaTeIbHOTO JIBUKEHUS
3. IlIpumMeHeHHe MATEMATHYECKOI0 ANNIAPATa, METOI0B MATEMATHYECKOT0 AHAJIN3a
A MOJEeJTUMPOBAHUS JJIA pelleHusl 3a7a4 1m0 TeMe ''/I[MHAMHUKA MOCTYNATEJIbHOIO
aBm:kenusi''  {padora B Mmajabix rpynmax} (24.)[10,11,12,13] JIunamwuka
MOCTYIATEIBHOIO ABMKEHUSI MaTEpUalibHON TOUKU. CHUITBI B MEXAHUKE.
4. IlpyuMeHeHHEe MATEMATHYECKOTO0 aANNAPaTa, METOA0B MATEMATHYECKOT0 AaHAJIHU3A
H MOJAEJMPOBAHMS VISl pellieHMsi 3aAa4 mo TeMe '"J[uHaAaMHMKa BpamaTejJbHOIO
ABH:KeHUs1 TBepaoro tenaa'(24.)[10,11,12,13] YpaBHeHHEe AMHAMHUKHM BpaIaTEILHOIO
JBMKEHUS. 3aKOH COXPAHEHUS MOMEHTA UMITYJIbCa.
5. IlpuMeHeHNe MATEMATHYECKOT0 ANNAPATA, METOI0B MATEMATHYECKOI0 aHAJIN3a
U MO/IeJIMPOBAHNS I pellleHus 3a1a4 1o temMe ''3akoHbl coxpanenust' {padora B
Majablx rpynnax} (24.)[10,11,12,13] PabGora, MOIIHOCT U DSHEPrus. 3aKOHBI
COXpaHEHHSI MEXAHUYECKON SHEPrUU, UMITYJIbCA © MOMEHTA UMITYJIbCA.
6. Kontpoabnas padora Ne 1(24.)[10,11,12,13] KoutponbHas padota Ne 1. Moaysb
"Mexanuka'.
7. IlpuMeHeHNEe MAaTEMATHYECKOT0 ANNapPaTa, METOA0B MATEMATHYECKOI0 AHAJIHU3A
A MOJEJUPOBAHUA IJs1 peumieHuss 3aaa4 nmo teme " Mousekyasipuas ¢usuka'
{padora B maabix rpynnax;} (24.)[10,11,12,13] OcuoBsl MKT. YpaBHeHHE COCTOSIHUA
uaeanbHOro raza. Pacnpenenenus Makcpemia u bonbiimana.
8. IlpyuMeHeHHEe MATEMATHYECKOTO ANNAPATa, METOA0B MATEMATHYECKOI0 AHAJIHU3A
" MO/1eJTMPOBAHUS ISt pelieHust 3aaa4 no TeMe
"Tepmoaunamuka' (24.)[10,11,12,13] IlepBoe u BTOpO€ Hayajao TEPMOIAMHAMHUKH.
TermmoeMKoCTh Ta30B.
9. IlpuMeHeHNEe MATEMATHYECKOT0 allllapaTa, MeTOA0B MAaTEeMATH4Y€CKOr0 aHAJIN3a
A MOJeJMPOBaHUA JJIA pelieHus: 3a1a4y mo teme '"Tepmoaunamuka' {padora B
MaJibIX rpynnax;} (24.)[10,11,12,13] Surponus. KII/] TermoBsix MammH.
10. KonTpoannas padora Ne 2(24.)[10,11,12,13] KonrponsHas pabota Ne 2. Moayib
"MonekynapHas pu3uka U TepMOIUHAMUKA" .
11. IlpuvMeHeHHe MATEMAaTHYECKOI0 anmapara, MeTOA0B MAaTeMATH4YeCKOI0
aHAJIN3a U MOACJUPOBAHUSA UIsl PelIeHUs 321a4 10 TeMe ''DJIeKTPpocTaTHYeCKOoe
nojie B Bakyyme' {padora B majbix rpynmnax} (24.)[10,11,12,14] DnekTpocTaTuka.
[IpuHIMN CyNEepnO3UIIMU JICKTPOCTATUUYECKUX TOJICH.
12. IlpuMeHeHHe MATEMAaTHYECKOI0 amnmapara, MeTOA0B MATeMATH4Y€eCKOI0
aHAJIM3a U MOJAEJTUPOBAHUA /ISl pellleHud 3a1a4 "'JJIeKTpocTaTH4YeCKOoe MoJjie B



Bakyyme''(24.)[10,11,12,14] Onextpoctatuka. IIpumenenne Tteopembl ['aycca K
pacueTy 3JIEKTPOCTaTUYECKUX TOJIEH.

13. IlpumeHeHMe MATEeMATH4€CKOI0 amnmapara, MeTOA0B MAaTeMaTHYeCKOro
aHaJM3a W MOJAeJMPOBAHHMS JJf pelieHus 3aAa4 1o rteme ''JlmdjekTpuku u
NPOBOJHUKH B JJIEKTPOCTATHYECKOM HmoJie" {paGora B MaJbIX Trpynmax}
(24.)[10,11,12,14] DneKTPOCTAaTUYECKOE TOJIE B JUAJIECKTPUKE. IJIEKTPOEMKOCTh
KOHJICHCATOpa. DHEPrus JIEKTPOCTATUUYECKOTO OJIS.

14. IlpumeHeHHMe MATEMAaTH4YECKOIr0 amnmapara, MeTOA0B MAaTeMATH4eCKOro
aHaJIM3a W MOACJMPOBAHMS JJA peumieHuss 3aga4 mno Tteme ''llocTossHHBII
jiekTpudeckuil Tok'(24.)[10,11,12,14] 3akousl Oma. Pacuer anexkTpudeckux neneu
MIOCTOSIHHOTO TOKA.

15. IlpumeHeHMe MATEeMATH4eCKOI0 amnmapara, MeTOA0B MAaTeMaTHYeCKOro
aHaJIM3a W MOJEJUPOBAHHMA /Ui pemenuss 3aga4 no Teme "IlocTostHHBIN
iekTpudyeckuii Tok" {pabdora B Magbix rpymmax} (24.)[10,11,12,14] Pacuer
NIEKTPUUECKUX Iene mnoctosHHoro Ttoka. [IpaBunma Kupxroda. 3akon J[xoyns -
Jlenna.

16. Koutpoabnas padora Ne 3(24.)[10,11,12,14] Koutponbnas pabota Ne 3. Mosynb
"OnexTpuyecTBo".

JlaGopaTopHblie pa6oTsbl (164.)
1. JlaGoparopuass pabGora Nel. IlpoBeneHue u3MepeHuili U HAOJIIOACHUN 1O
NMPOBEPKe OCHOBHBIX 3aKOHOB MeXaHMKH, 00pa0oTka W mpeACTaABJIECHUE
IKCHEPUMEHTAIBHBIX JAHHBIX M Pe3yJbTATOB MCHOBITAHMH {padoTa B MaJbIX
rpynnax} (44.)[1,6,9,13] N3yuyeHue 3aKOHOB NOCTYINATEIBHOIO JABWKEHUA TEI C
nomoIbo MamuHel ATByAa. (OponTansHas padoTa)
2. JlabGopaTopnasi padora Ne2. IIpoBeneHue un3MepeHMH W HAOJIOJAEHUI 10
NMPOBEPKe OCHOBHBIX 3aKOHOB MEXaHMKH, 00pa0oTka W TpeACTaABJICHHUE
IKCHEPUMEHTAJIBHBIX JAHHBIX M Pe3yJbTATOB MCHBITAHMH {padoTa B MaJbIX
rpynnax;} (44.)[1,6,9,13] M3yueHue 3aKOHOB BpallaTe€IbHOTO JBHXEHUS C MTOMOIIBIO
masitHuka O6epoOeka. (OponTanbHas padboTa)
3. JlabopatopHasi pab6ora Ne3. IIpoBeneHue wusMepeHMi U HaOJIOJAEHUI 0
NMPOBEPKe OCHOBHBLIX 3aKOHOB TEPMOJAMHAMHMKH, 00padoTKa M NpeACTABJICHHUE
JIKCINEPUMEHTAJIbHBIX [JAHHBIX W Pe3yJbTATOB MCNOBITAHMH {padoTa B MaJbIX
rpynnax} (24.)[1,6,9,13] OmnpeneneHne OTHOIIEHUS TEIUIOEMKOCTEW BO3AyXa INpPH
MOCTOSTHHOM JIaBJiecHUH U o0beMe meTosioM Kiiemana u Jlezopma.
4. Jlaboopatopnas paoora Ne4. IlpoBeneHue u3MepeHMH U HAOJIOJAEHUN 110
NMpoBepKe OCHOBHBIX 3aKOHOB TEPMOJAMHAMMKH, 00pa0doTKa U TNpeAcTABJIEHHE
IKCHEPUMEHTAIBHBIX JAHHBIX M Pe3yJbTATOB MCHOBITAHMH {padoTa B MaJbIX
rpynnax} (24.)[1,6,9,13] Onpenenenue npupaiieHus SHTPONUH MPHU IUIABJIEHUH OJIOBA.
5. JlaGoparopnasi paGora NeS. IlpoBenenme wu3MepeHHid M HAOJIOJEHMH 1O
NMPOBEPKe OCHOBHBIX 32aKOHOB JJIEKTPOMAarHeTu3sMa, o0padoTka M mpeacTaBjJIeHUE
IKCHEPUMEHTAJIBHBIX JAHHBIX M Pe3yJbTATOB MCHOBITAHMH {padoTa B MaJbIX
rpynnax;} (24.)[2,7,9,14] 3yuenue 3akona Oma. OnpeneneHue yaeiabHOro



COMPOTHUBJIEHUS TPOBOHUKA. (DpoHTambHas paboTa).

6. JlaGoparopnasi paGora Ne6. IlpoBenenme wu3MepeHHid M HAOJIOJEHMH 1O
NMPOBEPKe OCHOBHBIX 32aKOHOB JJIEKTPOMAarHeTusMa, o0padoTrka M mpeacTaBjIeHUe
JIKCMEPUMEHTAJIbHBIX [JAHHBIX W Pe3yJbTATOB MCNOBITAHWH {padoTa B MaJbIX
rpynnax} (24.)[2,7,9,14] JlabGopatopHas pabOoTa BBIIONHSICTCS 3BEHbAMH (TI0 2-3
CTyJIEHTa) MO pa3padoTaHHbIM MapwpyTHbIM KapTtam. Ne23. Omnpenenenue O1C
MeTooM KoMmrieHcanuu. Ne24. OmnpeneneHue COPOTUBIIEHUS IPOBOJHUKOB MOCTUKOM
YUTCTOHA.

CamocrositesibHas padora (1164.)
1. U3yyeHne TeOpeTHYECKOT0 MaTepraJia {C 3JIeMEHTAMM 3JIEKTPOHHOT0 00y4YeHUs
U JUCTAHUMOHHBLIX O0pa3oBaTeJbHBIX TexHojorui} (164.)[6,7,8,9,13,14,15,16,17]
Pabora ¢ koHCTIEeKTaMu JICKIINK, Y4eOHUKaMU U Y4E€OHBIMH TTOCOOUSIMU
2. IToaroroBka K NMPAKTHYECKUM 3aHATHAM " JIa00paTOPHBIM
padoram(284.)[1,2,10,11,12,13,14] PabGota C KOHCIEKTOM JICKIIUH, yYCOHBIMH
OCOOUSIMHU TI0 pelIeHuo 3a1a4. [1oAroToBKa 0TYETOB 110 JIa0OPaTOPHBIM paboTaM.
3. IloaroroBka K KOHTPOJbHBIM padoram(124.)[10,11,12,13,14] PaGora c
KOHCITEKTaMH, YYCOHUKAaMU U y4eOHBIMH MOCOOUSIMHU.
4. TloaroToBKa K TECTHPOBAHUIO MO OTAEJbHBIM TeMaM {C 3JIeMEeHTAMH
JJIEKTPOHHOI0 OOy4YeHHs] W JAUCTAHLUMOHHBIX O00pPa30BaTeJbHBLIX TEXHOJOTHIi}
(184.)[10,11,12,13,14] PaGoTta ¢ KOHCHIEKTOM JEKIHM, y4eOHUKaAMU U Y4E€OHBIMU
MTOCOOHSMU.
5. Beinosinenue pacuetrHoro 3aaanus (P3)(224.)[4,12,13,14] PaGota ¢ KOHCIIEKTOM
JIEKIMH, yueOHBIMU MOCOOUSIMHU 1O pelieHuto 3a1ad. [loaroroska otuera mo P3.
6. IloaroroBka Kk 3auery {C J3JIEMEHTAMH JJCKTPOHHOI0 OOy4YeHHS H
AUCTAHUMOHHBIX 00pa3oBaTebHBIX TexHojoruii} (204.)[10,11,12,13,14] Pabora c
KOHCIIEKTOM JICKIIUH, y4eOHUKaMU U Y4eOHBIMH TOCOOUSIMHU.

Cemecmp: 3
OO0beM IUCHUIUTMHBI B ceMecTpe 3.€. /4ac: 5/ 180
dopma MPOMEKYTOUHOU aTTeCTAIMU: JK3aMEH

Buael 3ansaTHii, NX TPY10eMKOCTBH (4ac.) O0BbeM KOHTAKTHOI padoThI
Jlexuun JlaGopatopHubie | IIpakTHueckue CamocrosiTe1bHas 00y4aIoIIerocs ¢ npenojaBaTesieM
PaGoThI 3aHsATHS padora (4ac)
32 16 32 100 90

JlekunonHnbple 3aHATHA (324.)

1. H3yyeHme ecTECTBEHHOHAYYHBIX U OOIIEHH)KEHEPHBLIX OCHOB, METOJ0B
MAaTEeMaTHYEeCKOr0 aHAJIU3a U MOJCJTHPOBAHMS B JJIeKTpoaAMHaMuke. MarHutHoe
nmojie B Bakyyme {JieKIlUsl ¢ pa300poM KOHKPeTHbIX cutryaumii} (24.)[7,9,10,14]
MarHutHoe B3aMMOJACHCTBHE MOCTOSIHHBIX TOKOB. BEKTOp MarHMTHONW HMHAYKIUU H
HaIPSY)KEHHOCTH MarHUTHOTO 1oJjst. [IpuHIMn cynepno3uuny MarHuTHEIX MoJiel. 3aKOH
buo-Casapa-Jlannaca. Cuina Jlopenua u cuna Amnepa. Teopema ["aycca niis
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MAarHUTHOTO MOJs B BakyyMe. LIupKymsnus BEeKTopa MarHUTHOM UHAYKIUU. JIBH>KeHUE
3apSYKCHHBIX YaCTHULl B JICKTPUUECKUX U MArHUTHBIX MOJISX.

2. MHM3yyeHHe eCTeCTBEHHOHAYYHBIX M OOILIEHHKEHEPHBIX OCHOB, MeETOJ0B
MAaTeMATHYEeCKOI0 AaHAJAM3a W  MOACJUPOBAHUS B  JJIEKTPOAMHAMHKE.
JJleKTpOMArHUTHasE  UHAYKOUA(24.)[7,9,10,14]  SBneHue  3IEKTPOMArHUTHOU
uHayKnnu. 3akoH @Papanes. llpasuno Jlenna. Bpaimenne paMky B MarHUTHOM IIOJIE.
CamouHayKuus. OHEprus W IUIOTHOCTh SHEPrUM MAarHuTHOro mnoiis. B3aumuas
unaykuus. Tpanchopmatop.

3. MH3yuyeHHMe eCTeCTBEHHOHAYYHbLIX M OOILIEHH’KEHEPHBIX OCHOB, METO/J0B
MaTEeMATHYEeCKOI0 AHAJIM3a M MOJECJTHUPOBAHUA B JJIEKTpoAMHAMNKe. MarHuTHbIE
CBOMCTBA BelIeCTBA {JIeKUUs ¢ pa300poOM KOHKPETHbIX cuTyanuii} (24.)[7,9,10,14]
MonekynsipHble TOKH. BeKTOp HaMarHM4eHHOCTH. 3aKOH IMIOJHOTO TOKa JJId
MarHuTHOTO TOJISI B BEUIECTBE. |'paHUYHbBIE YCIIOBHS Ha MOBEPXHOCTU pas3zenia ABYX
MarHeTMKOB. MarHutHas mpoHuiiaemoctsb. Jua-, mapa- u ¢peppomarueruku. [Ipupona
dbeppomarneTusma.

4. MHM3yyeHHe eCTeCTBEHHOHAYYHBIX M OOILIEHMHKEHEPHBIX OCHOB, MeETO/0B
MaTeMATHYEeCKOI0 AHAJIHU3a M MOJACJHUPOBAHUA B JJeKTpoauHamuke. Teopus
MakcBesuia s JIEKTPOMATHUTHOI' O moJs(24.)[7,9,10,14] Buxpesoe
anekTpuueckoe mone. Tok cmemenusa. CucremMa ypaBHeHMit MakcBemia B
MHTErpajgbHOiN U tudPpepeHunansHon hopme.

5. HN3ydyeHue eCTECTBEHHOHAYYHbIX M OOIIEHMHKEHEPHBIX OCHOB, METOJ0B
MAaTeMATHYeCKOIr0 AaHAJIM3a MW MOAeJUpPoBaHus. MexaHuuyeckue KoJieOaHUs
{ekums ¢ pa3dopomM KOHKpPeTHbIX cutyauuii} (24.)[7,9,10,14] Bunbr kosnedanuii, ux
xapakTepucTukd. KuHemaTWka rapMoHUYecKuX  koyieOanuii. ["apmoHMYECKHit
ocrusiTop. Croxxenue koynedbanuit. durypsl Jlnccaxy.

6. M3yuyeHHe eCTeCTBEHHOHAYYHbIX M OOILIEMH)KCHEPHBIX OCHOB, MeETOJ0B
MaTeMaTH4eCKOro aHaJM3a " MOJEJIMPOBAHUS. JJIeKTPOMATHUTHBbIE
KoJie0anun(24.)[7,9,10,14] UneansHblii rapMoHWYECKHH ocumuiaTop. CBoOOIHBIE,
3aTyxalolue ¥ BBIHYXKJICHHBIC JJICKTPOMarHuUTHBIE KoJjeOaHus. [lepemeHHBIN
AIEKTPUYECKUN TOK. MOIITHOCTH MEPEMEHHOT0 TOKa. MeTO1 BEKTOPHBIX JUarpaMm.

7. WN3yyeHHe eCTeCTBEHHOHAYYHbLIX M OOIEMHKEHEPHBIX OCHOB, MeETO/0B
MaTeMaTH4YeCKOr0 aHajau3a W MoJejaupoBaHus. Boganbl {Jleknusa ¢ pa3dopom
KOHKpPeTHbIX curyanuui} (24.)[7,9,10,14] Bomubsl B ynpyrou cpene. YpaBHEHUE
10cko U cepudeckoil BoiHbl. CTosiuMe BOJIHBI. BONMHOBOE ypaBHEHHE. 3BYKOBbBIE
BOJIHBI. DJIEKTPOMArHUTHBIE BOJIHBL. DHEPTUS U UMITYJIBC JJIEKTPOMATHUTHOIO ITOJIS.
Bexrop Ymoga-IloitHTHHra.

8. MN3yueHMe eCTECTBEHHOHAYYHBLIX H OOINEMH’KEHEPHBIX OCHOB, METO/J0B
MaTeMAaTH4YeCKOr0 aHaJW3a W MOJeJHpPOBaHMs B onrtuke. ['eomerpuueckasi
ontuka. Wurepdepenuus cBera(24.)[7,9,10,15] Ilpunuun Depma. 3aKOHBI
reOMETPUYECKON onTUKU. [lomHOE OTpa)keHue U €ero NPUMEHEHHE B TEXHUKE. JIMH3BI U
3epKaJa.

HuTtepdepenims MOHOXPOMAaTUYECKUX BOJIH. KorepenTHoCTb. YcnoBus
UHTEPPEPECHIIMOHHBIX ~ MAaKCUMyMOB UM MUHHMYMOB. MeToasl  HAOMIOACHUS
unTepdepernnn. Marepdepenins B Tonkux mieHkax. Komnbia HeroToHa.



9. M3yyeHHe eCTeCTBEHHOHAYYHBIX M OOILIEHHKCHEPHBIX OCHOB, MeETOJ0B
MaTEeMATHYEeCKOI0 aHAJM3a U MOJCJTMPOBAHHUSA B BOJIHOBOI onrtuke. Audpaxkuus
cBeTa {JIeKHUSA ¢ Pa3dopoM KOHKPeTHbIX curyamuid} (24.)[7,9,10,15] Ilpunmun
['rolirerca-dpenens. Meron 300 @penens. Judpakmus Openens u Opaynrodepa Ha
npocTenmux nperpanax. Judpakmuonnas pemeTka.

10. H3y4yeHme ecTECTBEHHOHAYYHBIX H OOIIeHMH:KEHEPHBLIX OCHOB, METOJ0B
MAaTeMaTHYeCKOro aHaiau3a U moaeaupoBanus. [loasipmzanus  cBera.
B3aumoneiicrBue cBera ¢ Bemecrsom(24.)[7,9,10,15] [TonyyeHue u aHanu3 JTMHEUHO-
MOJSIPU30BAHHOTO  CcBeTa. 3akoH  Mamtoca. 3akoH  bprocrepa.  JIBoitHoe
aydenpenomieHue. IcKyccTBeHHas onTHyeckass aHU30TpoIus. BpaleHue miocKocTu
MOJISIPU3ALIUH.

Hucnepcust cBeTa. DNEKTpoHHas Teopus nucnepcud. HopmanbHas M aHOMasbHas
nuctiepcud. [lornouienne u paccessHue CBETa.

11. HN3y4eHMe eCTECTBEHHOHAYYHBLIX W OOLIEHHKEHEPHBIX OCHOB, METOH0B
MaTeMaTHYeCKOr0 aHaJu3a U MoaeJupoBaHusi. KBaHToBasi ontmka {JieKnus ¢
pa300opoM KOHKpeTHbIX curyanuii} (24.)[8,9,10,15] TemnoBoe u3IyUYeHHUE.
AGcomoTHO yepHoe Teno. 3akoHbl Kupxroda, Credana-bonsiimana u Buna. ®opmyna
Penes-/lxxunca. I'mmore3a Ilmanka. KBaHTOBOE OOBSCHEHHE 3aKOHOB TEIUIOBOTO
m3nydenust. ®opmyna [lianka.

12. H3ydeHme eCTECTBEHHOHAYYHBIX H OOUIeHMH:KEHEPHBLIX OCHOB, METOJ10B
MaTeMaTH4YeCKOr0 aHaJau3a U Mmoaeauposanusi. Kpanrosast ontuka(24.)[8,9,10,15]
®oronbl. DotoaddexT. 3akoHbl BHEUIHEr0 Gportorddexra. YpaBHeHue DUHIITERHA IS
dotoadpdexra. JlaBnenue cBera. Dddexr Komnrona. KopmyckyisipHO-BOIHOBON
JyaJli3M CBETa.

13. H3yyeHHe eCTeCTBEHHOHAYYHBIX M OOIIEHMH)KEHEPHBLIX OCHOB, MeETO/0B
MaTeMaTH4eCKOro aHajau3a u moaeaupoBanusi. Teopusi atoma bopa {nekums c
pa300poM KOHKpeTHbIX cutyaumid} (24.)[8,9,10,15] Omnbite Pezepdopna mo
paccesuuto anbda-yacturl. [lmanerapHas wmogens aroma. @opmyna bamsmepa.
JIuneiiuatelie criekTpsl aToMOB. [Toctynatel bopa. Onbit ®@panka-I'epua.

14. HN3y4yeHne eCTECTBEHHOHAYYHbLIX W OOIIEHHKEHEPHBIX OCHOB, METOJ0B
MAaTeMATH4YEeCKOr0 AHAJM3a W  MOACJMPOBAHUA. JJIEMEHTbl KBAHTOBOM
MexaHuku(24.)[8,9,10,15] I'unoresza ne bpoins. Audpakuus mukpodactun. [Ipunimm
HeonpeaeneHHocTH ['eizenOepra. BonHoBast GyHKIMS, €€ CTAaTUCTUYECKOE TOJKOBAHHUE.
VpaBuenue Ipenunrepa. CranmonapHoe ypaBHenue Illpegunrepa nns  aroma
Bojopona. OmwiT IllTepna u I'epnaxa. KBantoBweie uucna. IlpaBuna otbopa mis
KBAaHTOBBIX TIEPEXO/IOB.

15. H3y4yeHne ecTECTBEHHOHAYYHBLIX W OOIIEHHKEHEPHBIX OCHOB, METOJ0B
MaTEeMAaTHYeCKOr0 AHAJM3a M MOJACJUPOBAHUA. JJeMeHTbl (U3MKM AaTOMOB H
MOJIEKYJ {JleKnusi ¢ Ppa300poM KOHKPeTHBIX curyaumii} (24.)[8,9,10,15]
CrioHTaHHO€ M HWHAYIHUpPOBaHHOE u3NyueHue. OCOOEHHOCTH JIAa3€pPHOrO H3IyUYCHUS.
[IpuHUMT TOXAECTBEHHOCTH MHUKpoudacThll. CHMMETPUYHBIE W AHTUCUMMETPHUYHbBIC
BotHOBbIe  (yHKIuH. bo3onst u  depmuonsl. Ilpunnmun Ilaynu. KBantoBbIE
CTaTUCTUYECKHUE PACIIPEICICHUS.

16. U3yueHue ecTeCTBEHHOHAYYHBIX M 00IIeHHKEHEPHBIX 0CHOB, METO10B



MaTeMATHYEeCKOT0 aHAJW3a M MOJAEJHUPOBAHUA. JJIeMeHTbl (U3MKH ATOMHOIO
siipa M 3JIeMeHTapHbIX yacTui(24.)[8,9,10,15] CoctaB U XapakTepUCTUKU aTOMHOTO
sapa. CBolcTBa siAEpHBIX CUJl. PannoakTHBHOCTh. BUabl pagnoaKTUBHOTO M3TYUYEHHUS.
Snepuble  peakumu. Hcnonb3oBaHue — saepHOM  dHepruv.  DyHIaMEHTaJbHbIC
B3aUMOJICHCTBHUS U OCHOBHBIC KJIACCHI 3JIEMEHTAPHBIX YaCTHII.

IIpakTnyeckue 3ansaTus (324.)
1. [IppuMeHeHNe MATEMATHYECKOTO ANNAPATA, METOI0B MATEMATHYECKOI0 aHAJIN3a
U MOAeJHPOBAHUSA [UISl pelieHHs 3a1a4y no TeMe «MarHurtHoe moJie» {padora B
MajbiX rpymmax} (24.)[10,11,12,14] IIpumenenue 3akona buo-CaBapa-Jlammaca u
MPUHIIUIIA CYTIEPIIO3UIIMY K pacueTy MarHUTHBIX TI0JIEH B BaKyyMe.
2. IlpyuMeHeHHEe MATEMATHYECKOT0 alNapaTa, METOA0B MATEMATHYECKOI0 AaHAJIHU3a
U MOJEJMPOBAHMSI ISl  pelieHusi 3aga4 nmo  TemMe  «MarHurHoe
nmosie»(24.)[10,11,12,14] CunoBoe AeiicTBUE MarHUTHOTrO ToJjst: cuia JlopeHua u cuia
Awmrepa. [[BuxkeHne 3apsHKEHHBIX YACTUI] B MATHUTHOM IIOJIE.
3. IlpumMeHeHHe MATEMATHYECKOT0 ANINIApaTa, METOI0B MAaTEMATHYECKOT0 AHAJIN3a
U MOJAeJUPOBAHNS JJIS PelleHUus 3271a4 M0 TeMe «JIeKTPOMATHUTHAST WHAYKIMSD)
{pabora B mauabix rpymmax} (24.)[10,11,12,14] 3akon Papanes. lIpaBuno Jlenna.
Bpaiienne pamMku B MaroHuTHOM nojie. CaMOUHAYKIUSL. DHEPrUsl U IIIOTHOCTh YHEPTUH
MarHUTHOTO TOJISI.
4. IlpuMeHeHNEe MATEMATHYECKOT0 alllIapaTa, MeTOA0B MaTEeMAaTH4€CKOr0 aHAJIN3a
U MOJeJMPOBAHUSA VISl pellieHus 3a1a4 1o TeMaM «MarHuTHoe 1moJjie B BellecTBe»,
«Teopusst MakcBesia»(24.)[10,11,12,14] 3aK0H MOJHOTO TOKa JIsi MAarHUTHOTO TTOJIS
B BellecTBe. ['paHuYHBIE YCIOBUSI Ha IOBEPXHOCTH paszjeia JBYX MarHeTHKOB.
MarnautHas nponunaeMocts. Teopus Makcsesuia.
5. KonutpoabHas padora Ne 1(24.)[10,11,12,14] KontponbHas padota Ne 1. Moayib
«MarseTuzm.
6. IlpyuMeHeHne MaTEMATHYECKOTO ANMAPATa, METOA0B MATEMATHYECKOT0 AHAJIHU3A
A MOJAEeJHPOBAHUS I pelieHuss 3axad  mno Teme «l'apmoHuveckue
KoJie0anun»(24.)[10,11,12,14] CBoOoaHBIC, 3aTyXaIOIIUE U BRIHYKJICHHbBIE KOJIeOaHHUs.
CrnoxxeHue KojieOaHUM.
7. IlpuMeHeHNEe MAaTEeMATHYECKOT0 aANNapaTa, METOA0B MATEMATHYeCKOI0 aHAJIU3a
U MOJeJIMPOBAHUA JJisl pelleHUus1 3aga4y no teme «Boanbpy {pabdora B MajbIx
rpynnax} (24.)[10,11,12,14] MexaHn4deckue 1 3MEKTPOMArHUTHBIC BOJIHBI.
8. IIlpumeHeHne MATEMaTHYECKOT0 aNllIapaTa, METOA0B MAaTEeMATHY€CKOI0 aHAJIN3a
A MOACJHPOBAHUA ISl pelieHHMsi 3aaa4 no teme «Onruka»(24.)[10,11,12,14,15]
['eomeTpuueckas ontuka. uTtepdepenus ceera.
9. IlpuMeHeHNEe MATEMATHYECKOT0 aNlllapaTa, MeTOJA0B MaTeMaTHY€eCKOr0 aHAJIN3a
U MOJACJUPOBAHUA JIsSl pelieHus 3aaa4 no reme «BojaHoBasi onTuka» {padora B
MajbIx rpynnax;} (24.)[10,11,12,14] JIudpakuus ceera.
10. IlpuvMeHeHHe MATEMAaTHYECKOI0 anmapara, MeTOA0B MATeMATH4Y€CKOI0
aHaJM3a W MOACJUPOBAHHMS [Jisl PpelleHdsi 3axa4 mno Teme «BoaHoBas
onTuka»(24.)[10,11,12,14,15] IHonspuzanus ceta. Jlucnepcus cpera.
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11. KourpoabHas padora Ne 2(24.)[10,11,12,14,15] Kontponbhas padora No 2.
Monynb «Konebanust u BorHbI. BoslHOBas onTukay.

12. IlpumeHeHMe MATEeMATH4€CKOI0 amnmapara, MeTOA0B MAaTeMaTHYeCKOro
aHaJIM3a M MOJeJIMPOBAHMS /IS pelleHus 3aaa4 no treme «KBaHTOBbIE CBOMCTBA
cBeTta» {padora B Majbix rpymnmax} (24.)[10,11,12,15] TemnoBoe wu3Iy4YeHUE.
dotoaddekt. JlaBnenue cBeta. Dpdext Komnrona.

13. IlpumeHeHMe MATEeMaTH4YeCKOIr0 amnmapara, MeTOA0B MAaTeMATH4YeCKOro
aHaJIM3a W MOACJMPOBAHMS JIJI PelIeHUs 3a4a4 M0 TemMe «ATOM
bopa»(24.)[10,11,12,15] [Ilnanerapnas wmogenb aroma. @Popmyna banbmepa.
ITocrymnatsl bopa.

14. IlpuvMeHeHHe MATEMATHYECKOI0 amnmapara, MeTOA0B MATEeMATH4€CKOI0
aHAJIN3a U MOJAEJHUPOBAHUA /ISl PelIeHUA 32724 M0 TeMe «JJeMEeHTbl KBAHTOBOM
MexaHukw» {padora B MaJabIx rpymnmax} (24.)[10,11,12,15] Ilpunmun
HeonpeneneHHoctu ['eizendepra. Cranmmonapuoe ypaBuenue lIpenunrepa mis aroma
Bogoposa. [IpaBuia orGopa /uisi KBAHTOBBIX MEPEXOIOB.

15. IlpumeHeHMe MATEeMATH4eCKOI0 amnmapara, MeTOA0B MAaTeMaTHYeCKOro
aHaJIM3a U MOJEJHPOBAHMS ISl PelleHUsl 3a1a4 M0 TeMe «JieMeHTbl (PU3UKHU
aToMHOro sapa»(24.)[10,11,12,15] PagnoaktuBHOCTB. S nepHbIC peakivu.

16. KonTpoasnas padora Ne 3(24.)[10,11,12,15] KonrponsHas padora Ne 3. Moaynb
«KBanToBas ontruka. AToMHas U siiepHasi GU3UKay.

JlaGopaTopHblie padoTsbl (164.)
1. JIabopaTopHas padora Nel. I[IpoBenenue uzmepenuii 1 Ha0JI0IeHHH, 00PadOTKA
U TNpeacTaBjieHHe IKCIEPUMEHTAJIbHBIX [JAHHBIX M Pe3YJbTATOB HCHBLITAHUI
{pabora B Majawix rpymnnax} (34.)[2,7,10,14] JlaGopatopHas paOoTa BBINOJTHSICTCS
3BeHbsIMU (10 2-3 CTyJIeHTa) MO pa3padOTaHHBIM MapHIPYyTHBIM KapTtam. Ne26.
OnpeneneHue HMHAYKIMM MAarHUTHOTO TIOJISI HAa OCHM  KpyroBoro Toka. Ne27.
Onpenenenne TrOpPU30HTAIbHONM COCTABIISIIOLIECH MAarHUTHOTO TMOJs 3€MJIM TaHIE€HC-
rajbBaHOMETPOM.
2. JIaboparopHas padora Ne2. IIpoBenenue uamepenunii 1 HadIOIeHUiE, 00padoTKa
U TPeICTABJIEHHE 3JKCIEPUMEHTAJIbHBIX [aHHBIX M Pe3yJbTATOB HCHBLITAHUI
{pabora B Mmajasbix rpymmax} (24.)[2,7,10,14] JlaGopatopHas paOoTa BBINOJHAETCS
3BeHbsIMH (110 2-3 CTyAeHTa) MO pa3padoTaHHBIM MapmpyTHbIM KapTam. Ne31. Cuibl B
MarHuTHOM noJie. MI3MepeHne HHIYKIIMU MAarHUTHOTO MO SJIEKTPOAUHAMOMETPOM. No
42. OnpenenieHue yAEIbHOTO 3apsijia JJIEKTPOHA.
3. JlaGoparopHuasi padora Ne3. [IpoBeaeHue usmepeHuii 1 Ha0JII0AeHUH, 00padOTKa
U TpeacTaBjieHHe IKCINEPUMEHTAJIBbHBIX [JAHHBIX M Pe3YyJbTATOB HCHBLITAHUI
{pabora B Mmajawix rpymnnax} (34.)[2,7,10,14] JlaGoparopHas pa®oTa BBIMOJHAETCS
3BeHbsIMU (10 2-3 CTyJeHTa) MO0 pa3padOTaHHBIM MapHIPyTHBIM KapTtam. Ne38.
UccnenoBanne MarHuTHOro mojisi Ha ocu cojieHouaa. Ne39. Ompepenenue KpuBOH
HaMarHU4eHUs jKele3a.
4. JlaboparopHas padora Ne4. IIpoBenenue uamepenunii 1 Ha0IIeHU, 00padoTKa
U NMpeCcTaBJeHHe IKCIePUMEHTAJIBHBIX JAHHBIX U Pe3yJIbTATOB UCIbITAHUI
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{padora B maabix rpynnax} (34.)[3,7,10,14,15] JlaGoparopnasi paboTa BBIIOTHSAETCS
3BEHBSMH (110 2-3 CTyJeHTa) 10 pa3padoTaHHBIM MapmIpyTHBHIM KapTtam. Ne7. 3yuenue
uHTep(depeHMn cBeTa ¢ MoMoIbio Jazepa. Ne§. OrmpeneneHue paanyca KpPUBU3HBI
TUTOCKOBBIMYKJION JIMH3BI MeTonOoM HabmioaeHus kojien Hpiorona. NelO. Usydenwue
mudpakiun Opaynrodepa ¢ nomomibio Jazepa. Nell. OmnpeneneHue ATUHBI CBETOBOM
BOJIHBI C IOMOLIBIO TU(DPAKIIMOHHON PEIIETKH.

5. JlabopaTtopHasi pabora NeS. IIpoBenenune usmMepennii M Ha0JIKOAeHUI, 00padoTKa
U TNpeACTaBJIeHHE JIKCIEPHUMEHTAJBHBIX [JAHHBIX M Pe3yJbTATOB HCIBITAHUI
{pabota B Mmaabix rpynnax} (24.)[3,7,10,14,15] JlaGopatopHasi paboTa BBIOJHAETCS
3BeHbsIMH (10 2-3 CTyleHTa) Mo pa3paboTaHHBIM MaplIpPyTHbIM KapTam. Nel2.
N3yuenne nonsgpuszannu ceeta. [IpoBepka 3akona Mamtoca. Nel3. Ilonsipuzanus cBera
IpU OTpPaXEHUU OT JudJNeKTpuka. M3yuenue 3akoHa bprocrepa. Nel6. Mzyuenue
JUCIIEPCUHN CBETA.

6. JIaGopatopHas pabota Ne6. IIpoBenenue usmepeHuii 1 Hal0JI0AeHUil, 00padoTKa
U TPeICTABJIEHHE 3JKCIEPUMEHTAJIbHBIX [aHHBIX M Pe3yJbTATOB HCHBITAHUN
{pabora B maabix rpynnax} (34.)[3,8,10,15] JlaGopaTtopnas paGoTa BBIIOTHSIETCS
3BeHbsIMH (TI0 2-3 CTyzmeHTa) mo pa3paboTaHHBIM MapuIpyTHbIM KapTam. Nel8.
N3ydyenne 3akoHOB TEIUIOBOTO u3nydeHus. Ompexnenenue mnoctosiHHo Credana-
Bonsimana. Nel9. UM3zyuenne 3akoHoB (doTodddexra. OnpeneneHue padOTh BBIXOJA
dbotoanekTporoB. Ne2(. W3yuenue cmekTpa aroma Bojaopoaa. OrmnpeneneHue
noctosHHbIX Punbepra u [1nanka.

CamocrositesibHas padora (1004.)
1. M3y4yeHune TeopeTHYECKOT0 MaTepuasia {C 3JIeMeHTAMM 3JIeKTPOHHOI0 00y4YeHUs
U JJUCTAHIHOHHBIX oO0pa3oBaTejbHbIX TexHoJoruit} (144.)[7,8,10,14,15,16,17]
Pabora ¢ KOHCTIEKTaMU JICKIIUK, Y4eOHUKaMU U YYE€OHBIMH TTOCOOUSIMHU.
2. IToaroroBka K NMPAKTHYECKUM 3aHATHAM " JIa00paTOPHBIM
padoram(174.)[2,3,7,8,9,10,11,14,15] PabGora ¢ KOHCHEKTOM JCKIHMH, y4COHBIMH
OCOOUSIMHU TI0 pelIeHuo 3a1a4. [1oAroToBKa 0T4ETOB 110 JIa0OPaTOPHBIM paboTaM.
3. IloaroroBKa K KOHTPOJIbHBLIM padoram(94.)[10,11,14,15] PaGora ¢ KOHCIIEKTaMH,
y4eOHUKaMH ¥ Y4eOHBIMU TOCOOUSIMH.
4. IloaroToBKa K TEeCTHPOBAHUIO MO OTAEJbHBIM TeMaM {C 3JIeMEeHTAMH
3JIEKTPOHHOI0 OOy4YeHHs W JUCTAHUMOHHBIX O00pPa30BaTeJbHBLIX TEXHOJOTHIi}
(184.)[10,11,12,14,15] PaGota ¢ KOHCHEKTOM JEKIHM, y4eOHUKaAMU U Y4e€OHBIMU
OCOOHSIMU
5. BblnosiHeHHe WHAUBUAYAJBLHOrO aoMaiuHero 3axanus (M3)(64.)[5,10,11,12]
PaboTta ¢ KOHCTIEKTOM JIEKI[UH, y4eOHbIMH TOCOOMSIMU IO penieHuto 3aaad. [loaroroska
otueta o MJI3.
6. IloaroroBka K »3K3aMeHY {C 3JJleMEHTAMH 3JEKTPOHHOI0 OOy4YeHHS] H
AMCTAHIIMOHHBIX o0pa3oBaTejibHbBIX TexHojgorui} (364.)[7,8,9,10,11,12,14,15]
Pabora ¢ kKOHCTIEKTOM JIeKITuH, yUeOHUKAMH B Y4€OHBIMHU TTOCOOUSIMU
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5. IlepeyeHb Y4e0OHO-METOAUYECKOTO OOeCIeYeHUS CAMOCTOSITEJIbHON PadoThI
00y4JaroImmuxcs Mo TUCHHUIIJIMHE

Jlnst kaxxaoro oOydaromierocsi 00ecTeueH WHAMBHUAYaJbHBIM HEOTrpaHUYCHHBIN
JOCTYH K  DJIEKTPOHHO-OMONMMoOTeYHbIM  cuctemMaM: Jlanb, VYHuUBepcurerckas
Oubnuoreka OH-NAH, d3JeKTpoHHOW Oubnnoreke ANTI'TY u K 3JIEKTpOHHON
uH()OpMaIIMOHHO-00pa30BaTEILHOM Cpelie:

1. JlaGopatopubie pabotel 1o ¢uszuke. Yacte [. Mexanuka. MosnekynspHas
¢u3rka MU TepMOAMHAMHUKA. Y4ueOHOe MocoOMe M METOJUYECKHE YKa3aHHs I10
BBITIOJTHEHUIO J1a0OpaTOpPHBIX paldOT JyIsi CTYJAEHTOB O4YHON (opMbl 0oO0ydeHus. /
Pa3zpabotanu u cocraBunu: Annpyxosa O.B., I'ypoa H.M., Kykosckas T.M., Kupcra
10.b., KycroB C.JI., Hayman JI.B., ITanea [O.B., Pomanenko B.B., CrapocTteHkoBa
H.A., Yepnsix E.B. — bapnayn: 1Uzn-so Aatl'TY. — 2019. — 46 c¢. Pexum gocryna:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPtl ump.pdf

2. JIaboparopubie paboTel o (usuke. Yacte Il. DnexkTpudyecTBO U MarHeTusM.
VYyebHoe nmocobre U METOIWYECKUE YKA3aHUsI MO BBIOJHEHHUIO JTA0OPATOPHBIX padboT
JUIsl CTyIeHTOB Bcex (opm oOyuenus. / Pazpaboranm u cocraBwiu: ['ypoBa H. M.,
Kycros C. JI., ITaueBa FO. B., Pomanenko B. B., Uepnsix E. B. — bapuayn: U3n-Bo
Antl'TY. - 2019. — 84 C. Pexum JIOCTyTIA:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPt2 ump.pdf

3. Jlabopartopusie pabotsl 1o ¢uszuke. Yactey III. Konebanus u Bosubl. OnrTuka,
aToMHasgs M sfaepHas ¢uszuka. YdeOHOe mnoco0ue W METOAMYECKHE YyKa3aHus Mo
BBITIOJTHEHUIO J1a0OpaTOPHBIX palbOT JyIsi CTYJAEHTOB O4YHON (opMbl 0oO0ydeHus. /
Pa3pabotanu u cocraBunu: JI.H. AreiikoBa, A.B. Bekman, H.M. I'yposa, C.JI. Kycros,
B.B. Pomanenko, E.B. Uepnsix, B.JI. OpnoB, M.A. I'ymupoB — bapnayn: M3a-Bo
AntI'TY. — 2019. — 78 C. Pexxum JIOCTyTIA:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPt3 ump.pdf

4. JKykorckas T.M., Hayman JI.B., IlanmeBa IO.B. YueGuo-meTommueckoe
nocooue 1o
BBITIOJIHEHUIO pacyeTHOro 3aanus o gusuke. Yacts [. Mexanuka. MonexynspHas
bu3uKa ¥ TEPMOJIMHAMHUKA. DICKTPUUSCTBO [ DICKTPOHHBIN pecypc]:
Y4ebno-meToanueckoe mocodue.— DiekTpoH. nan.— baprayn: Ant['TY, 2020.—
Pexum nocrymna:
http://elib.altstu.ru/eum/download/of/Zhukovskaya Physicsl ump.pdf

5. YueOHO-METOAMYECKOE MOCOOME MO BBHIMOJIHEHUIO PACUETHOTO 3aJlaHUs IO
¢busuke. Yacts II. Marnetusm. Konebanus u Bonnbl. OnTuka. ATOMHas U siiepHast
dbusuka: s cTyaeHToB Bcex ¢opm odyuenust/ Pa3pabd. u coct.: FO. B. Ilanesa, E. B.
UYepnsix, JI. B. Hayman, T. M. XXykoBckas — bapnayn: U3a-so Aatl'TY, 2020. — 181 c.
Pexum nocrymna:
http://elib.altstu.ru/eum/download/of/Paceva FisPtIIMKVOAYaF rz mu.pdf

6. Ilepevyennb yueOHOM JTUTEPATYPHI
6.1. OcHoBHas nuTEparypa
6. CasenneB, 1.B. Kypc o6mieit pusuku (B 3 TT.). Tom 1. Mexanuka.
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Monexkynsapuas gusuka. [Dnexrponnsiit pecypc] — CIIO. : Jlans, 2019. — 436 c. Joctyn
u3 DbC «Jlanwy. Pexxum noctyma: https://e.lanbook.com/book/113944

7. CapenneB, M.B. Kypc obmeit ¢m3uku. B 3 1. Tom 2. DiexkrpuyecTBo u
marHeTu3M. Bomubl. OnTtuka [DnekTpoHHBIH pecypce| : yueOHoe mocobme / W.B.
CagenbeB. — DnektpoH. AaH. — Cankr-IlerepOypr : Jlanb, 2019. — 500 c. — Pexum
noctyma: https://e.lanbook.com/book/113945.

8. CasenneB, U.B. Kypc obmeit pusuxu. B 3 1. Tom 3. KBanTtoBas omnTuka.
AtomHas ¢usuka. @usnka TBepaoro Tena. du3nka aTOMHOTO SApa W 3JIEMEHTApPHBIX
4acTull [DNEeKTpOHHBIN pecypc] : yueOHoe mocooue / M.B. CaBenbeB. — DIEKTPOH.
naH. — Cankr-IletepOypr : Jlaws, 2018. — 320 c. — Pexum pgocryna:
https://e.lanbook.com/book/106893.

9. I'pabosckuit, P.U. Kypc pusuku [DnekTpoHHBIN pecypc] : yueOHoe nmocodue /
P.U. T'paboBckuii. — DnekrpoH. gaH. — Cankrt-IlerepOypr : Jlanb, 2012. — 608 c. —
Pexxum noctyma: https://e.lanbook.com/book/3178.

6.2. JlononHuTeNbHAS IUTEPATYpa

10. CasenwseB M.B. COopHHK BOMpOCOB M 3amay 1mo oOmiel (usuke: YdyeOHoe
nocobue. 6-e usn., crep. — CII6.: U3zmatenscTBO «Jlauby, 2018. — 288 c. Jloctym u3z 36C
«Jlamby. Pexum nocryna: https://e.lanbook.com/book/103195.

11. Kanamnukos, H.II. O6mas ¢usuka. COOpHHK 3aJaHUl U PYKOBOJCTBO K
pelieHuIo 3aaad [DIeKTpoHHbIN pecypc] : yueoHnoe nocodue / H.II. Kanamnukos, C.C.
MypaBbeB-CMHUpHOB. — DiieKTpoH. JaH. — Cankrt-IletepOypr : Jlans, 2019. — 524 c.
— Pexxum noctyna: https://e.lanbook.com/book/111197.

12. ®usuka. [IpakTukym 1o pelieHuro 3afad [DIEKTPOHHBIN pecypc] : yueOHoe
noco6ue / JI.JI. 'mankoB [u ap.]. — Dnekrpon. nan. — Cankr-IletepOypr : Jlans, 2014.
— 288 c. — Pexxum nocrymna: https://e.lanbook.com/book/41013.

13. KysuenoB C.M. Kypc ¢usuku c npumepamu pemenus 3amgad. Yacte I
Mexanuka. MonekymnsipHas ¢usuka. Tepmonunamuka. 2014.- 464 c. Hoctyn u3z 3bC
«Jlamby. Pexum nocryna: https://e.lanbook.com/book/42189

14. Ky3nenoB C.M. Kypc ¢usukm ¢ npumepamu pemreHus 3agad. Yacte II.
OnexktpudecTBO W MarHetusMm. KoneGanums u Bomubl. U3n-Bo: «Jlamey», 2014. 416 c.
Joctyn u3 OBC «JIanby.Pexum JNOCTyma:
http://e.lanbook.com/books/element.php?pll 1d=53682.

15. Ky3ueno C.M. Kypc ¢usuku ¢ npumepamu pemieHus 3anad. Yacts 11
Ontuka. OCHOBBI aTOMHOM (PU3UKK M KBAHTOBOW MeXaHMKU. PU3MKAa aTOMHOTO si/ipa U
aneMeHTapHbIx yactull. M3a-Bo: «Jlanby, 2014. 336 c. Hoctyn u3z ObC «Jlanb». Pexum
noctymna: http://e.lanbook.com/books/element.php?pll 1d=53685.

7. llepeyenb pecypcoB HMH(POPMAUMOHHO-TEJIEKOMMYHUKAIMOHHON  CeTH
«/HTEpHEeT», HEOOXOAUMBIX 1JISI 0CBOCHHMS JUCHMILIUHBI

16. https://Ibz.ru/metodist/tumk/physics/e-r.php
17. http://en.edu.ru
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8. ®oHA OUIEHOYHBIX MAaTEePHAJIOB /Uil TMPOBeJeHHUS TEKYyIlero KOHTPOJS
YCIIEBA€MOCTH M MPOMEKYTOYHOM aTTecTAlNH

CopepxaHne  NPOMEXKYTOUHOW  aTTECTAllUM  pPacKpbIBaeTcl B KOMILIEKTE
KOHTPOJUPYIOIIUX MaTepuajoB, MNPEAHA3HAYEHHBIX JIsi MPOBEPKH COOTBETCTBUS
YPOBHSI MOATOTOBKM MO jucuuiuinHe TpedoBaHusM PI'OC, kotopble XpaHATCA Ha
kadeape-pazpadboruuke PI1J] B meuarnom Bujae u 8 SUOC.

®onx  oueHouHbix MmatepuasioB (OOM) mno jgucUMIUIMHE TPEACTaBIEH B
IIPUJIOKEHUH A.

9. Ilepeyenb MHGPOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYLIECTBJIEHUHN
o0pa3oBaTeJIbHOIO  mpouecca MO0 JAUCHMIUVIAHE, BKJIKYasg  INepevYeHb
NMPOrpaMMHOI0 odecrnevyeHuss 1 HH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM

JUis yCHEemHoro OCBOEHHS TUCHMIUIMHBI HUCHOJB3YIOTCS PECYpChl AJIEKTPOHHONH HH(DOPMAIIMOHHO-
o0pa3oBaTeNbHON Cpebl, 00pa30BaTeNIbHBIE WHTEPHET-MOPTAJbI, TN00ANbHAS KOMIIBIOTEPHAs CETh
HNureprner. B mporecce u3ydeHUs AUCLHUIUIMHBI IPOMCXOAUT HHTEPAKTUBHOE B3aUMOJCICTBUE
oOyuJarolerocs ¢ MpernoiaBaTeieM yepes JINYHbIA KaOMHET CTyIeHTa.

Nenn Hcnoab3yeMoe mporpaMmMHoe odecrnedeHue

1 Acrobat Reader

Chrome

Flash Player

LibreOffice

Total Commander

Windows

N (N[ B |WwWNo

AntuBupyc Kaspersky

Nenn Hcnonb3yemblie npodeccnoHaibHbie 0a3bl JAHHBIX M HHPOPMALIMOHHbIE
CIPABOYHbIE CHCTEMBI

1 becrutatHast anekTpoHHass OuOnmoreka oniaiH "EnuHOe OKHO K 00pa3oBaTebHBIM
pecypcaMm" sl CTYIEHTOB M TPENOJaBaTesieii; KaTalor CChUIOK Ha 00pa3oBaTEIbHBIC
untepHeT-pecypesl (http://Window.edu.ru)

2 Hanumonanenas snexktponHast oubnuorexka (HOB) — cBoOonHbIi nocTyn uMTarene k
¢dongam poccuiickux Oubamorek. Colep>KUT KOJUIEKIHMH OLM(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JIOCTYyTa, TaK U OTPAHWYCHHBIX aBTOPCKUM TPABOM), a TAKKe KaTajor
U3JaHui, Xpansmmxcs B oubaunorekax Poccuu. (http://H30.pd/)

10. Omnwucanume  MarTepHAIbLHO-TEXHHMYECKON  0a3bl, HeOOXOAMMOM  JJIA
OCYLIeCTBJICHUSI 00Pa30BaTEJbHOI0 MpoLecca M0 JMCHUIINHE

HaumeHoBaHMe cielUAJIbHBIX NOMEIIEHUH U MOMeEIIeHUIl JJIsl CAMOCTOATEIbHON paﬁoTLI

yueOHbIe ayIUTOPUH JJIsl IPOBEJCHHs YUeOHbIX 3aHATUN

IIOMCIICHUA 1A CaMOCTOSITCILHOM pa6OTI)I

MaTepI/IaJIBHO-TGXHI/I‘IeCKOC oOecrieuecHre | OopraHu3aluAa o6pasoBaTeanoro
Imponccca 1mo IMCIUINIMHS JIA MHBAJIMA0B U JINI] C OTPaHUYCHHBIMHA BO3MOKHOCTAMUA
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3JI0POBbSI OCYIIECTBIIIETCS B COOTBETCTBUU ¢ «IlonoxkeHneM 00 0Oy4eHUN WHBAIHUIOB
Y JIUI C OTPAaHUYECHHBIMUA BO3MOKHOCTSIMH 3JI0POBbS».

16



