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

COI'ZTIACOBAHO

H.o. nexkana OCT C.JL
Kycros

Pa0ouasi nporpaMmmMa TUCHHUILIAHBI

Kox n vanmenosanue qucuuiuingbsl: 51.0.20 «Puzunka»

Koa 1 HauMeHoBaHUE HaMpaBIeHUs: MOATrOTOBKH (cnenuanbHocTh): 15.03.01
MamuHocTpoeHue

Hanpasnennocts (mpoduiis, cnenuanuzaius): O0opy1oBaHue U TEXHOJIOTHSA
CBApPOYHOI0 MPOU3BOJACTBA

CraTyc AUCUMIUIMHBL: 00s13aTeJIbHAS YaCTh

dopma oOydeHUs: OuHAas

Craryc JoKHOCTB N.0. Pamuaus
Paszpaboran JIOLICHT JI.B. Hayman
3aB. kadenpoit «Dy» C.JI. KycTtoB
Cornacosan PYKOBOAMTEIIb HAIIPABIEHHOCTH M.H. Ceiinypos
(mpoduist) nporpaMmsl

r. bapnayn



1. IlepeyeHb IUIAHMPYEMBIX Ppe3yJbTATOB O0y4YeHHS IO
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTUKEHHUS KOMIIeTeHIUil

AMCHMILINHE,

Komnerenuus Coaep:kanue KOMIeTeHIHH HNuagukatop Coaep:kanue MHAUKATOpPA
CnocobeH MIPUMECHSATH
€CTECTBCHHOHAYYHEIC 51
OGILEHHKEHEPHbIE 3HAHHS, METOMBI [Ipumensier €CTeCTBCHHOHAYYHEIC H
OIIK-1 P ’ OIlK-1.3 oOIIenH)KeHEpHbIC 3HAHHUA TPH PEIICHUH
MaTEMaTHYECKOTO aHanm3a 31
po¢eCCHOHATBHBIX 3a7ad
MOJICITPOBAHHS B
npodecCHoOHATbHON e TENbHOCTH

2. MecTO IMCHMILIUHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

JlvcuuninuHbl (mpakTukn), | Maremarnka
MpeAIIEeCTBYIOIINE U3YYCHUIO

JUCIHUIUINHEI, pe3yabTaThl

OCBOEHHUS KOTOPBIX HEOOXOIUMBI

JJIA OCBOCHU ,HaHHOﬁ

JTACIIUILINHEL.

Jucuumummasl  (IpakTuku), s | Matepuanosenenue, TexHnyeckas MEXaHUKa,
KOTOPBIX pE3yJIbTaThl OCBOCHHS DNEKTPOTEXHUKA U HIEKTPOHHUKA
JTAHHOU JUCHUTUIAHBI OoymyT

HEO0OXOIUMBI, Kak BXOJHBIC

3HaHUS, YMCHUS U BIAACHUS OIS

UX U3YYCHHUS.

3. O0beM UCHMILIMHBI B 32a4YeTHBIX EIMHHUIAX C YKa3aHHeM KOJHYeCTBa
aKaJeMHYEeCKNX YaCOB, BbIJICJEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaroumerocs ¢
npenojaaBarejemM (Mo BUIAM y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbLHYI0 padoTy
o0yuarierocst

OO0muit 00beM JUCHUIUIMHEL B 3.€. /gac: 10/ 360

Buabl 3aHsTHIA, HX TPYA0E€MKOCTD (4ac.) O0beM KOHTAKTHOIA
®opma padoThI
oGyuenust Jlexuun JladopaTopusbie | IlpakTudeckue CamocrosiTebHast 00y4arouerocsi ¢
paboThI 3aHATHSA pabora npenoaaBaTeaeM
(uac)
OuHas 48 32 64 216 171

4. CoaepkaHue IMCHUILVIMHBI, CTPYKTYPHUPOBAaHHOE IO TeMaM (pa3gejam) ¢
YKa3aHHEeM OTBeJeHHOT0 HAa HUX KOJHYECTBA aKaJeMHYeCKMX 4YacOB M BUIOB
Y4eOHBbIX 3aHATHH

®dopma obyuyeHun: ouHas

Cemecmp: 2

OO0BeM TUCHUIUIMHEBI B ceMecTpe 3.¢. /gac: 5/ 180
dopma NpOMEKYTOUHOM aTTecTaluu: 3a4eT



Buabl 3ansiTHi, NX TPY10EMKOCTB (4ac.) O0BbeM KOHTAKTHOM padoThI
Jlexun Jladopartopubie | IlpakTuuyeckue CamocTosiTeTbHAS 00y4arouierocs ¢ npenojasarejem
padoThI 3aHsATHS padora (4ac)
16 16 32 116 81

Jlekunonuble 3anaTud (164.)
1. N3y4yeHue eCTECTBEHHOHAYYHBIX OCHOB U OOIlEMHKEHEPHBIX 3HAHMH, METO/10B
TEOPETHYECKOI0 U IKCIECPUMEHTAIBLHOI0 UCCJIeI0BAHUS B (PU3UYECKOH MEeXaHUKe.
I'naBa 1. Kunematuka NMOCTYNaTeJLHOro U BpalATEJIbHOI0
aBuxkeHus(24.)[1,7,15] BBeaenue: ¢usznka B CUCTEME €CTECTBEHHBIX Hayk. OOmras
CTPYKTYpa U 3aJ1a4yi TUCIHUIUIUHBI « DU3nkay.
ITonsiTue cocTosiHMS B KJacCMyeckod MexaHuke. (OCHOBHBIE KHUHEMAaTHYECKHUE
XapAKTEPUCTUKU MPSMOJIMHEMHOTO W KPUBOJIMHEHMHOTO JBHXKEHHS: CKOPOCTh U
yckopenne. HopmaiibHOE M TaHTeHIMaabHOE yCcKopeHne. KnHeMaTruka BpamareabHOro
JIBUYKCHUS: YTJIOBAsi CKOPOCTh M YTJIOBOE YCKOPEHHUE, UX CBSA3b C JINHEWHONW CKOPOCTBHIO
1 YCKOPECHUEM.
2. U3yuyeHHne eCTeCTBEHHOHAYYHbIX OCHOB M OOLIECHMHIKCHEPHbIX 3HAHUI, METOA0B
TEOPETHYECKOr0 U IKCIECPUMEHTAIBLHOI0 UCCIeI0BAHUS B (DU3UYECKOH MEeXaHUKe.
I'naBa 2. /luHaMHKa NMOCTYNATEJbHOI0 M BPalIaTeJIbHOro ABuaxeHus(24.)[1,7,15]
NueprmanbHble CUCTEMBbI OTcYeTa. 3akoHbl HpOTOHA. VYpaBHEHHE [IBUKECHUS
MarepuanbHOl TOUukU. Cuitbl B MexaHuke. L{eHTp Macc MEXaHMYECKON CUCTEMBI, 3aKOH
JIBUKEHUS LIEHTpAa Macc. MOMEHT CuUibl. YpPaBHEHUE MOMEHTOB. MOMEHT HMMITYJIbCa
MaTepualbHOW TOYKM M MEXAaHUYECKOM cuctembl. MomeHT wuHepuuu. Teopema
[[ITetinepa. KunHeTuueckass »Heprus Bpamarouierocs TtBepaoro tena. (OCHOBHOE
ypaBHEHUE JUHAMHUKH BpAIIATEILHOTO JBM)KEHUSI TBEPJIOTO TeJla C 3aKPETICHHON OChIO
BpAIICHHUS.
3. U3yuyeHne ecTeCTBEHHOHAYYHBIX OCHOB M OOIIeMHKEHEPHBIX 3HAHUI, METO0B
TEOPETHYECKOr0 U IKCIECPUMEHTAJIBLHOI0 UCCIEI0BAHUA B (PU3MYECKOM MEXaHHUKe.
I'maBa 3. Pabdora u 3Heprusi. 3aKOHbI COXpPaHEHUS] B MeXaHHMKe {JIEeKIUA C
pa300poM KOHKpeTHbIX curyamumii} (24.)[1,7,17,18] PaGora cunbl. PabGota u
noTeHIManbHas 3Heprusi. KoHcepBaTUBHbIE M HEKOHCEpBAaTUBHbIC cuJbl. Pabota u
KUHETHYECKAsT DHEPTUsl. 3aKOH COXPAHCHMSI MOJHOM MEXAHWYECKOW SHEPrMH B IMOJE
MOTEHIMANIBHBIX CHII. CBS3b MEXIY CUJION M TOTEHIIMATBbHOU 3HEpruen. CTOJTKHOBEHUS
Ten. 3aKOH COXpaHeHMs uMmmyJibca. Heynpyroe u abCcofitoTHO ynpyroe CTOJKHOBEHHE.
3aKOH COXpAaHEHUSI MOMEHTa UMITYJIbCA.
4. N3yyeHne eCTeCTBEHHOHAYYHbIX OCHOB M OOIIEMHKEHEPHbIX 3HAHUI, METOI0B
TEOPETHYECKOT0 U IKCIEPUMEHTAJIBHOI0 UCCICI0BAHUS B MOJIEKYJISIPHON (pU3UKe.
I'naBa 4. MoJieKy/JasipHO-KMHETHYECKAsT Teopusi MAeaJbHbIX ra3on(24.)[1,7,18]
CratucTudeckuii W TepMOJAMHAMMYECKMH  moaxoabl. (OCHOBHOE  ypaBHEHHUE
MOJICKYJIAPHO-KMHETUYECKOW TEOPUU HJACAJTBHOTO Tra3a. YPaBHEHUE COCTOSHUS
uJeanbHOro rasa. Pacnpenenenne MakcBenna it CKOPOCTH MOJIEKYJ HJICATBbHOTO
raza. Hamboiee BeposiTHas, CpEeIHSSA U CPEIHEKBaApaTUIHAas CKOpOCTH. PactipenencHue
bonpimana,  OGapomerpuwueckass — dopmyrna.  SABnenuss  mepenoca.  Juddysus,
TEIUIONPOBOIHOCTh, BHYTPEHHEE TPEHUE.




5. A3yuyeHHne eCTeCTBEHHOHAYYHBIX OCHOB M OOLIEMHKEHEPHbIX 3HAHUI, METO10B
TEOPETUYECKOT0 M IKCIEPUMEHTAIBHOI0 UCCJIeI0BAHNS B TepMoAuHAMuKe. ['1aBa
5. OCHOBbI TEePMOAUHAMHMKHU. {JIEKIIUA € Pa30OPOM KOHKPETHbIX CHTYyalMii}
(24.)[1,7,18] TepmonnHamuuyeckoe paBHOBecHE M TemmepaTypa. KBasucraruueckue
npoueccol. llepBoe Hauwamo tepmoaumHamuku. TemioeMkocTb. YpaBHeHue Maiiepa.
CBsi3b TEIJIOEMKOCTH HJEATBLHOIO Ta3a C YHCJIOM CTENEHEeW CBOOOABI MOJIEKYIL.
OGpatuMbie 1 HeoOpaTUMbIE Tpollecchl. BTopoe M TpeThe Hayana TEPMOJUHAMUKH.
Kospduuuent mnonesnoro neiictBus TernoBbix MammH. [ukn Kapno u ero
KOA(DPUIIUEHT MOJIE3HOTO AEHCTBUS. DHTPOIIHUS.

6. N3yueHue ecTeCTBEHHOHAYYHBIX OCHOB M OOLIEMHKEHEPHbIX 3HAHUI, METOI0B
TEOPETUYECKOI0 M JKCIECPHMEHTAJBHOI0 HCCIACAOBAHHMSA B JJIEKTPOAUHAMHKE.
I'naBa 6. Juexkrpocraruka(24.)[2,8,17,18] DnexkTpuueckuid 3apsii U €ro CBOMCTBA.
3akoH Kymona. HanpskeHHOCTh M MOTEHIMAN 3JIEKTPOCTATHYECKOro mojs. CuiioBbie
JUHUAWA. OKBUINOTEHIMAJIbHbIE TOBEpXHOCTH. IloTeHImanbHas »Heprus 3apsjaa B
AIEKTPOCTATUYECKOM TI0JIE. DHEpPrusi CUCTEMBI 3apsiaoB. [IpuHUMI Cynepro3uLIUH.
[lone  gumonms.  CBs3p  HANPSDKEHHOCTH M MOTeHImana.  Pabota  cun
ANEKTPOCTATUYECKOTO noJis. Llupkyssaiusa BekTopa HanpsikeHHOCTH. Teopema [Maycca.
7. A3yuyeHHne eCTeCTBEHHOHAYYHBIX OCHOB M OOILIEMHKEHEPHbIX 3HAHUII, METOI0B
TEOPETUYECKOT0 M JKCIEPHUMEHTAJBLHOI0 HCCIEA0BAHHUSA B JJIEKTPOJAUHAMMKE.
I'maBa 7. /IudJjieKTPUKM ¥ MNPOBOJAHMKH B JIEKTPHUYECKOM moJie.(24.)[2,8]
[Tonspuzanust JUAIEKTPUKOB. DIIEKTPUUECKOE TOJIE AUMONSA. BEKTOp 3IEKTPUUYECKOTO
cMelleHusl (MEKTPUUYECKOM MHAYKIUK). J(UdekTprudeckas TpOHUIIAEMOCTh BEIIECTBA.
VYcnoBus Ha TpaHUIIE IBYX JUAJIEKTPUKOB.

PaBHOBecue 3apsiioB B MPOBOJAHUKE. DKBUIOTCHIIMAIbHBIE TTOBEPXHOCTH U CHUJIOBBIC
JIMHUAWA DJIEKTPOCTATUYECKOrO TMOJS MEXKAY NPOBOJHMKAMH. OIJIEKTPOCTATHYECKAS
3ammTa. EMKOCTP TNpPOBOJHHMKOB M  KOHJIEHCATOPOB. OHEPrusi  3apsyKEHHOTO
KoHieHcaTopa. OObeMHas TUIOTHOCTh YHEPTUU IJIEKTPOCTATUYECKOTO TTOJIA.

8. N3y4yeHne eCTeCTBEHHOHAYYHbIX OCHOB M OOLIEHH)KEHEPHbIX 3HAHUII, METOI0B
TEOPETUYECKOT0 M JKCIEPHMEHTAJBHOI0 HCCIACAO0BAHHUSA B 3JIEKTPOAUHAMMUKE.
I'maBa 8. IloCTOSIHHBIN 3JIEKTPUYECKMH TOK. {C 3JIeMEHTAMH 3JIEKTPOHHOIO
o0yuyeHHUs] W JUCTAHIMOHHBLIX 00pa3oBaTeJbHBLIX TexHoJoruii} (24.)[2,8] Cuna u
IJIOTHOCTh TOKA. YPaBHEHUE HEMNPEPHIBHOCTHU JUIsl IUIOTHOCTH Toka. 3akoH Oma B
uHTerpaapHoii u  guddepenunansHoii  gopmax.  3akoH  JDxoyng-Jlenna.
DneKkTpoABMKYyLIas cuiia uctouHuka Toka. IIpasuina Kupxroda. Kinaccuueckast reopus
3JIEKTPONPOBOAHOCTH MeTasuioB (Teopus Jpyae-Jlopenna). PaboTta Beixoaa 3JI€KTPOHOB
13 MeTajia. TepMo3JIeKTPOHHAS SMHUCCUA. TOK B pa3jIuyHbIX Cpeaax.

IIpakTuyeckue 3ausitus (324.)
1. IlpumeHenne (pU3NKO-MATEMATHUYECKOr0 ANNAPATa, METOAOB TEOPETHYECKOIo
HCCJICe0BAHUS npu o0padoTke pe3yJbTaToB JIKCIEPUMEHTAIbHBIX
u3MepeHuii.(24.)[6,18] [InmanupoBaHre U BBINOJHEHUE TUIIOBBIX IKCHEPUMEHTAIbHBIX
UCCJIeIOBaHUN M0 3afaHHOM Metoauke. OOpaOoTKa pe3ylbTaTOB MPH MPOBEIACHUU
NPSIMBIX M KOCBEHHBIX U3MEPEHUI



2. llpumeHeHHne (PU3NKO-MATEMATHYECKOI0 ANNAapaTa, METOJA0B TEOPEeTHYECKOro
HCCJIeI0OBAaHMS NPU pemieHUH 3aga4 no tTeme ''Kunemarmka''(24.)[3,15,16,18]
KuneMartnka mocTynaTeiabHOTO U BPAIIATEIbHOTO IBUAKEHUS

3. llpumeHenne (PU3NKO-MATEMATHYECKOr0 ANNAPATA, METOA0B TEOPETHYECKOIO
HCCJIe0BAHMS MNPH pelleHuu 3aaa4 mo teme ''J[MHAMHKA MOCTYNATEIbHOIO
aBukenus'' (24.)[15,16,18] /lnHaMuka MOCTYNaTeabHOrO MABMKEHUS MATEPUATIBHOU
To4YKU. CUJIbI B MEXaHUKE.

4. IlpumeHeHue (PU3NKO-MATEMATHYECKOT0 ANNAPaTa, METOJAOB TEOPETUYECKOI0
HCC/IeIOBAHUS TNPHM pellleHUW 3aaa4 mno Teme "/[MHAMUKAa BpamaTeabHOro
ABUKeHUs1 TBepaoro tesaa''(24.)[15,16,18] VYpaBHeHue AMHAMHUKH BpaIIATEIHLHOIO
JNBWKEHUS. 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCA.

5. IlpumeHenne (PU3NKO-MATEMATHYECKOI0 anmnapara, MeToA0B TEOPEeTHUYECKOIro
HCCJIeIOBAHMS npu pelieHnH 3aaa4 1no TEME ""3aKkoHBI
coxpanenusi' (24.)[4,15,16,17,18] PaGora, MonHOCTh M 2HEPrUs. 3aKOHBI COXPaHCHUS
MEXaHUYECKOUN YHEPTUH, UMITYJIbCAa 1 MOMEHTA UMITYJIbCA.

6. Konrpoabnas padora Ne 1(24.)[18] KourpompHas pabGora Ne 1. Mogyib
"Mexanuka".

7. llpuMeHeHue (PU3NKO-MATEMATHYECKOT0 aNNapaTa, METOA0B TeOPEeTHYECKOro
HCCJIeIOBAHMS NP peleHnu 3a1a4 no teme ""Moviexyasipaas ¢pusuka' (24.)[16,18]
OcnoBel MKT. YpaBHeHue coctossHus uacanbHOro rasa. Pactipenenenus Makcsesa u
bonpumana.

8. [IpumeneHune (PU3NKO-MATEMATHYECKOT0 ANNAPaTa, METOJAOB TEOPETUYECKOI0
HCCJIeI0OBAHUA NPU pelieHuH 3a4a4 no no reme '"Tepmoaunamuka''(24.)[16,18]
[lepBoe 1 BTOpOE HA4YaI0 TEPMOJUHAMUKHU. TeIIOEMKOCTh T'a30B.

9. IlpuMeHeHHe (PU3NKO-MATEMATHYECKOI0 aNNapara, METOAOB TEOPETHYECKOro
HCCJIeIOBAHMS NPH pelieHuH 3aja4 mo no reme '"Tepmoamnammka''(24.)[16,18]
Ourponus. KII/[ TernnoBbIx MamuH.

10. Kourpoabnas pa6ora Ne 2(24.)[17,18] KontponbHasi pabora Ne 2. Monayinb
"MomnexynsapHas pu3uka u TepMOIUHAMHKA" .

11. IlpumeHenne (pU3MKO-MATEMATHYECKOI0 aNNapaTa, METOJA0B TEOPETHYECKOr0
HCCJIeJ0BAHMS TPH PpelleHUH 3a]a4 Mo TeMe ''JJIEKTPOCTATHYECKOEe IoJie B
BakyyMe'' (24.)[4,18] DOnexrpocraruka. IIpuHInn cynepro3unum 3MeKTPOCTaTUYECKUX
TIOJIEH.

12. IlpumeHeHre (PU3UKO-MATEMATHYECKOI0 aNIapaTa, MeTOJA0B TEOPETHYECKOI0o
HCCJICIOBAHNS NPH PpelleHnuH 3a1a4 Mo TeMe ''JJIeKTpocTaTH4YecKoe IoJie B
Bakyyme''(24.)[16,18] Onexrpocratuka. IlpumeHenue Tteopembl l'aycca kK pacyery
AJIEKTPOCTATUYECKUX MOJIeH

13. IIpumeHeHne PU3NMKO-MATEMATHYECKOI0 aNIapaTa, METOA0B TEOPETHYECKOI0
HCCJICA0BAHMS NPH pPelIeHrH 324a4 mo teMe ''/{M3jeKTpUKM W NPOBOAHMKHU B
JJIeKTpocTAaTHYecKOM moJie' (24.)[18] Dnekrpocratnyeckoe moyie B AUIIEKTPHUKE.
DIIEKTPOEMKOCTh KOHAEHCATOPA. DHEPIUS ANEKTPOCTATUYECKOTO MOJIS

14. Ilpumenenne GU3NKO-MATEMATHYECKOI0 aNIapaTra, MEeTOA0B TEOPETHYECKOI0
HCCJIeIOBaHMsI NpH pelieHu 3aaa4 no Teme '"'IloCcTOSTHHBIM JJIeKTpUYeCKU
ToK'' (24.)[4,18] 3akons OMa. PacueT a5eKTpUUECKUX LIeTei MOCTOSIHHOTO TOKA.



15. IlpumeneHne GU3NKO-MATEMATHYECKOI0 ANIapaTa, METOJA0B TEOPETHYECKOI0
HCCJIEA0BAHUSA NPH pemieHuH 3a1a4 mo Teme "IloCTOSATHHBIN 3JIEKTPUYECKHH
ToK'" (24.)[4,18] Pacuer snekrpudueckux 1erneit nocrosaHoro Toka. [Ipasuna Kupxroda.
3akon [[xoyns - Jlenua.

16. KourtpoabHass padora Ne 3(24.)[4,18] Konrtpombnas pabdota Ne 3. Momynb
"neKTpudecTBO".

JlaGoparTopHblie padoTsbI (164.)
1. JlaGopaTopHas padora Nel. IlpoBeaeHne 3KCNEPUMEHTAJIBHBIX HUCCJIEI0BAHUM
0 3aJaHHON MeToaMKe {padora B mauabix rpynnax} (44.)[3] N3yueHue 3akOoHOB
MOCTYNAaTEILHOTO JBWKEHUS TEJ C TIOMOIIbIO MalliHbl ATBy1a. (DpoHTabHAs paboTa)
2. JlabopaTtopHasi padora Ne2. IIpoBeaeHue 3KCIEPUMEHTAIbHBIX HCCIEI0BAHUM
1o 3aJlaHHOW MeToauKe {padora B Majbix rpynmax} (44.)[1,3] M3yueHune 3aKoHOB
BpAaIIaTeIbHOTO JBMKEHUS ¢ TOMOIIBI0 MasiTHUKa O0epoeka. (DpoHTanbHas paboTta)
3. JlabopatopHas paGora Ne3. IIpoBegeHue IKCNEPUMEHTAIbHBIX HCCIEI0BAHUM
Mo 3aJaHHOM Metoauke {pabdora B Mauabix rpymmax} (24.)[1,3] Omnpenenenue
OTHOILIEHUS TEIJIOEMKOCTEN BO3IyXa NpH
MOCTOSTHHOM JaBJiecHUH 1 o0beMe meTosioM Kiemana u [lezopma
4. JlaGopatopnas padora Ne4. IlpoBeneHune IKCePUMEHTAIBHBIX HUCCIEI0BAHUI
Mo 3aJaHHOM MeToauke {padora B MaJuabix rpymmax} (24.)[1,3] Omnpenenenue
pUpaIieHus: SHTPOIUU MIPU TJIaBJICHUU 0JI0Ba
5. JlabopaTopHass padora NeS. IIpoBeneHne 3KCHEePUMEHTAJIbHBIX HCCJIEA0BAHUI
10 33/IaHHON MeToaMKe {padoTra B MajbIX rpymmax} (24.)[2,3] U3yuenue 3akoHa
Owma. OnpeniesieHue yAeIbHOTO
COMPOTHUBJIEHUS TPOBOHUKA. (PpoHTaIbHAs paboTa)
6. JIabopaTopHasi padora Ne6. IIpoBenenne 3KCIIePUMEHTAJIBLHBIX MCCJIEI0BAHUI
1o 3aJaHHOI MeToaMKe {padoTa B MajbIX rpynnax;} (24.)[2,3] JlabopaTopnas pabora
BBITIOJIHAIOTCS 3BEHBSIMU (TI0 2-3 CTy/I€HTa) MO pa3pabOTaHHBIM MAPIIPYTHBIM KapTaM.
No23. Onpenenenue 3J1C MeTo10M KOMITCHCAIIUH.
No24 .Onpenenenue conpoTUBICHUS TPOBOJHUKOB MOCTUKOM
YurcroHa.

CamocrosTesibHasi padora (1164.)
1. U3yuyeHue TeOpeTHYECKOr0 MaTepPUaJia {C 3J1eMEeHTAMHU IJIEKTPOHHOT0 00y4eHu st
U JMCTAHUMOHHBIX oOpa3oBarejJbHbIX TexHoJorui} (144.)[18] PabGora ¢
KOHCIIEKTOM JIEKLIUI, y4eOHUKaMU U Y4€OHBIMH ITOCOOHSIMU
2. IToaroToBKka K NMPaKTHYECKUM 3AHATHAM M Ja0opaTopHbIM padoram(284.)[18]
PaboTta ¢ KOHCIIEKTOM JIEKI[UH, y4eOHBIMH TOCOOMSIMU IO penieHuto 3aaad. [loaroroka
OTYETOB MO JJA00PaTOPHBIM paboTam
3. IloaroroBka K KOHTPOJbHBIM padoram(164.)[18] PaGora c KoHcHekTamu,
y4eOHMKaMH U Y4€OHBIMU ITOCOOUSIMHU
4. [IoaAroToBKa K TECTUPOBAHMIO 10 33JJaHHBIM TeMaM {C¢ JJIeMeHTaAMH



JJIEKTPOHHOI0 OOy4YeHHUSI W JAUCTAHIMOHHBIX 00pPa30BATEJbHBIX TEXHOJIOTHUIl}
(224.)[2,4] PaboTa ¢ KOHCTICKTOM JISKITUH, y9eOHUKAMH M Y4€OHBIMU ITOCOOMSIMHU

5. BeinojsiHenue pacuyeTHoro 3aganus (P3)(204.)[2,4] Pabora ¢ KOHCIIEKTOM JICKITUH,
y4eOHBIMH TTOCOOHSIMU 110 perreHuto 3aaa4. [loaroropka oryera mo P3

6. IloaroroBka Kk 3auery {C 3JIeMEHTAMH JJEKTPOHHOr0 OOy4YeHHS U
AUCTAHIMOHHBIX 00pa3oBaTeJLHbIX TexHoJormi} (164.)[1,2,10,11,12] PaGota c
KOHCIIEKTOM JIEKLIUI, y4eOHUKaMU U Y4€OHBIMH ITOCOOHSIMU

Cemecmp: 3
O0BeM JUCHUIUIUHBI B cemMecTpe 3.€. /gac: 5/ 180
dopma NpOMEKYTOUHOM aTTecTauuu: JK3aMEH

Buabl 3aHsiTHH, HX TPY10EMKOCTB (4ac.) O0bemM KOHTAKTHOM padoThI
Jlexiuun JlabopatopHubie | IIpakTHyeckue CamocTosiTeIbHASA o0yuarouierocs ¢ npenojaBarejaemM
padoThI 3aHATHS padoTa (4ac)
32 16 32 100 90

JleknmuoHHbIe 3aHATHA (324.)
1. N3yueHue ecTeCTBEHHOHAYYHbIX OCHOB M O0IEMHKEHEPHBIX 3HAHNH, METO10B
TEOPETHYECKOr0 M IKCIHEPUMEHTAJBLHOI0 MCCIACAOBAHUA B IJICKTPOAUHAMHUKE.
I'maBa 9. MaruuTHOoe mojie B BaKyyMmMe {JIeKIHA C pPa3d0pOM KOHKPETHBIX
curyauuii} (24.)[2,10] MarautHO€ B3aMMOAEHCTBUE IOCTOSIHHBIX TOKOB. BekTop
MarHUTHOW MHAYKIIMU U HANPSKEHHOCTH MArHUTHOTO MoJjs. [IpuHIMn cynepno3uiuu
MarHuTHBIX mosned. 3akoH buo-Caapa-Jlannaca. Cuna JlopeHua u cuna Ammepa.
Teopema ['aycca nisi MAarHUTHOTO MoJs B Bakyyme. L{MpKyJAus BEKTOpa MarHUTHOM
MHIYKUMH. J[BUKEHUE 3apsKEHHBIX YaCTHI] B AJIEKTPUUYECKUX U MATHUTHBIX MOJISX.
2. N3y4yeHne eCTeCTBEHHOHAYYHbIX OCHOB M OOLIEHHKEHEPHbIX 3HAHUI, METOI0B
TEOPETUYECKOT0 M JKCIECPHMEHTAJBHOI0 HCCIACAOBAHHUSA B JJIEKTPOAUHAMMUKE.
I'naBa 10. DiekTpoMaruuTHass UHAYKUUA(24.)[2,8,18] SBieHue 3/1€KTpOMAarHUTHON
uHaykuuu. 3akoH @apanes. IIpaBuno Jlenna. BpaineHue pamMkd B MarHUTHOM TOJIE.
CamonHayKusa. OHEprus MW IUIOTHOCTh DSHEPrUd MAarHuTHOro mnoss. B3anmuas
uHayknus. Tparachopmarop.
3. N3yyeHne ecTeCTBEHHOHAYYHBIX OCHOB U 00IIeHMH:KEHEPHBIX 3HAHMI, METOI0B
TEOPETHYECKOr0 M IKCIECPUMEHTAJIBLHOI0 MCCJICAOBAHUA B JJIEKTPOJAUHAMUKE.
I'maBa 11. MaraurtHsble cBoiicTBa BewmecrBa(24.)[2,18] Monekynsapuasie TOku. Bektop
HAMAarHM4YE€HHOCTU. 3aKOH TOJHOTO TOKa JUIi MAarHUTHOTO TIOJISi B  BEIIECTBE.
['paHuuHbIe yCIOBUST Ha TMOBEPXHOCTH pasjefia JABYX MAarHeTHMKOB. MarHuTHas
npoHuIaeMoctb. [{ua-, mapa- u ¢peppomarueruku. [Ipupoaa dbeppomarnetusma.
4. N3y4yeHne eCTECTBEHHOHAYYHbIX OCHOB M OOLICHHKEHEPHbIX 3HAHUI, METO10B
TEOPETUYECKOI0 M JKCIHECPHMEHTAJBHOI0 HCCIACAOBAHHMSA B JJIEKTPOAUHAMHKE.
I'nmaBa 12. Teopuss MakcBe/uia s 3JIEKTPOMATHUTHOrO moJsi(24.)[2,10,18]
BuxpeBoe snekrpuueckoe mnose. Tok cmemenusi. Cucrema ypaBHeHHI Makcgeia B
UHTETrpajgbHON U muddepennmnansaoin hopme.
5. H3ydyeHue eCTECTBEHHOHAYYHbIX OCHOB, METOJ0B TEOPETHYECKOr0 U
IKCNEPUMEHTAIBHOIO uccijenoBanus. 'napa 13. Mexanudeckue Kojie0aHus




{7ekuusi ¢ pa3doopoM KOHKpeTHbIX cutyaumii} (24.)[10,18] Buasr komebanmii, ux
xapaktepucTuku. KuHemaTuka TapMOHWYECKHMX  KojeOaHwil. ['apMoHMYecKuid
ociuuisitop. Croxenue konedbanuii. @urypsl Jlnccaxy.

6. N3yueHune eCTeCTBEHHOHAYYHBIX OCHOB M OOLIEMHKEHEPHbIX 3HAHUII, METOI0B
TEOPETUYECKOT0 W  JKCHEPUMEHTAJBLHOr0  ucciegoBanms. [aaBa 14,
JJIEKTPOMATHUTHBIC KOJICOAHUS {JIEKIHA ¢ Pa300poM KOHKPETHbIX CHTYaLMi}
(24.)[10,18] Uneanbublii rapMoHuueckui ocumwsstop. CBoOOJHBIE, 3aTyXalwllue U
BBIHYKJICHHBIC JJICKTPOMAarHuTHbIE KojieOaHus. [lepeMeHHBIM SJIeKTPUYECKUNA TOK.
MoniHOCTh IEPEMEHHOT0 TOKa. MEeTO/1 BEKTOPHBIX THArpaMM.

7. N3yyeHHe eCTECTBEHHOHAYYHbIX OCHOB U OOILIEMHKEHEPHbIX 3HAHMI, METOJA0B
TEOPETHYECKOT0 M  JKCIEPUMEHTAJbHOro0  mcciaegopanusi. IomaBa 15
Bouanbi(24.)[10,18] Bonubl B ynpyroit cpene. YpaBHEHUE IIIIOCKOW U chepudecKon
BOJHBI. CTOsiune BOJHBI. BOJIHOBOE ypaBHEHHE. 3BYKOBBIE BOJIHBL. JJIEKTPOMATHUTHbBIC
BOJIHBI. DHEPI'Usl U UMITYJIbC 3JIEKTPOMarHuTHoro nois. Bekrop YmoBa-IloliHTHHTA.

8. N3y4yeHne eCTeCTBEHHOHAYYHBIX OCHOB M OOLIEHH)KEHEPHbIX 3HAHUII, METOI0B
TEOPETUYECKOI0 M JIKCIHEPUMEHTAJBHOIO HccjieaoBaHusi B onrtuke. I'taBa 16.
I'eomerpuyeckasi ontuka. I'maBa 17. Unrepdepennus cBera(24.)[9,18] Ilpunmun
®epma. 3aKOHBI TeOMeTpruecKkod onTuku. [lonHOE oTpaxkeHuWe W ero MPUMEHEHHUE B
TeXHUKE. JINH3BI U 3epKaa.

Nurepdepenuus MOHOXPOMAaTHYECKUX BOJIH. KorepeHnTHOCTS. Ycenosus
UHTEP()EPEHIIMOHHBIX ~ MAaKCUMYMOB M MHUHUMYMOB. MeToabl  HaOMIOJeHUS
unrepdepennu. urepdepenius B Tonkux mieHkax. Konsiia HeroToHa.

9. N3yyeHne ecTeCTBEHHOHAYYHBIX OCHOB M OOILIeMHKEHEPHbIX 3HAHUII, METOI0B
TEOPETHYECKOr0 M JIKCINEPUMEHTAJbHOI0 MCCICJ0OBAHUA B BOJHOBOH OITHKE.
I'nmaBa 18. JIudpakuus cBera {JieKuusi ¢ Pa3dOPOM KOHKPETHBIX CHUTyallMii}
(24.)[9,18] ITpunmun I'rolirenca-Openens. Meton 300 Openens. Audpaknus Openens
u ®paynrodepa Ha npocTermux nperpaaax. JdudpakimonHas pemnierka.

10. U3y4yeHne ecTeCTBEHHOHAYYHBIX OCHOB M O0ILIIEeHHKEHEPHbIX 3HAHUI, METO10B
TEOPETUYECKOI0 U IKCINEPUMEHTAJIbHOr0 ucciaenopanus. I'masa 19. Ioaspuzanus
ceera. ['naBa 20. B3aumopeiicrBue cBera ¢ BemecrBoM(24.)[9,17,18] Ilonyuenue u
aHaJIN3 JTMHEWHO-TIOJISIPU30BAaHHOIO cBeTa. 3akoH Maitoca. 3akoH bproctepa. J[BoitHoe
aydenpenomieHne. MCKyCCTBEHHAs ONTHYECKAs aHU30TpoIus. BpalleHue miocKkocTu
MOJISIPU3ALIHH.

Jucnepcusa cBeTa. DIJEKTPOHHAs Teopusi Aucnepcuu. HopmanbHas M aHOMallbHas
nucniepcnd. [lornomenne u paccessHue CBETA.

11. U3yyeHue ecTeCTBEHHOHAYYHBIX OCHOB U 00IIICHMHKEHEPHBIX 3HAHMH, METOA0B
TEOPETHYECKOIr0 M JKCIEePUMEHTAJIBLHOro mcciaenopanus. I'imasa 21. KanroBasi
ontuka(24.)[9,18] TemnoBoe wu3nyueHue. AOCOTIOTHO YEPHOE TeIO. 3aKOHBI
Kupxroda, Credana-bonsiimana u Buna. ®opmyna Penes-Jxunca. ['nnoresa [1nanka.
KBanToBOo€ 00bsiCHEHUE 3aKOHOB TEIIOBOro n3nyueHus. @opmyina [lnanka.

12. U3y4yeHne eCTeCTBEHHOHAYYHBIX OCHOB M O0LIIeHHKEHEPHbIX 3HAHUI, METO10B
TEOPETUYECKOT0 M JIKCIEPHUMEHTAJBLHOr0 ucciaenosanus. I'masa 21. KBantoBas
ontuka(24.)[9,18] ®oronsl. dororddexr. 33akoHbl BHEmHEro  GoTodddexra.
VYpasuenue Ditamrerina 1yt pororddexra. Jlapnenue ceera. D ekt Komnrona.



KopnyckynsipHO-BOJIHOBOM AyaJu3M CBETA.

13. U3y4yeHne ecTeCTBEHHOHAYYHBIX OCHOB M OOLIEHHKEHEPHbIX 3HAHUI, METOI0B
TEOPETUYECKOT0 M IKCIIEPUMEHTAIBLHOT0 ucciaenopanus. I'1apa 22. Teopusi aroma
bopa(24.)[18] Omwitel Pesepdopmna mo paccesnuro anba-vacturl. I[lmanerapuas
mozens atoma. dopmyna banemepa. JInnenuarsie criekTpsl atoMoB. [loctynaTter bopa.
OnbiT @panka-I'epua.

14. N3y4yeHue eCTECTBEHHOHAYYHbIX OCHOB M O0IICHMHKCHEPHbIX 3HAHUN, METO/10B
TEOPETHYECKOIr0 M IKCIEPUMEHTAJIBLHOr0 uccienoBanus. I'yaBa 23. JjieMeHTBbI
KBAHTOBOM MEXAaHUKHM {JIeKIUS C pPa300poM KOHKPeTHbIX cutyauui} (24.)[9,18]
['unoreza pe bpoitnga. Jdudpakmus mukpouyactun. [lpuHuun HeonpeaenreHHOCTH
['eitzenOepra. BomnHoBas (GyHKIMS, €€ CTaTUCTMYECKOE TOJKOBAaHUE. YpaBHEHUE
[penunrepa. CraunonapHoe ypaBHenue Ilpenunrepa mig aroma Boaopona. OmnbIT
[repna u I'epnaxa. KBantossie uncina. [IpaBuia or6opa /ist KBAHTOBBIX MEPEXO/IOB.
15. MHN3y4yeHme eCTECTBEHHOHAYYHBIX OCHOB, MeETOJ0B TEOPETHYECKOr0 H
IKCHEPUMEHTAJIBHOr0 ucciaenoBanus. ['maBa 24. JjemMeHTbl (U3HKH aTOMOB H
MoJ1ekya(24.)[9,18] CnoHTtanHOe M HWHIYIHMPOBaHHOE u3iIydeHrne. (OcoOEeHHOCTH
JazepHoro u3nydeHus. [[pUHIMI TOXIECTBEHHOCTH MUKpoyacTull. CUMMETpUYHBIE U
AHTUCUMMETPUYHBIC BOJHOBBIC (GYyHKIMU. bo3onbl u (epmuonsl. [lpuanum I[laymu.
KBaHTOBBIE CTaTUCTHUECKHE PACITIPEICITICHMUS.

16. MHM3y4yeHHe eCTECTBEHHOHAYYHBIX OCHOB, METOA0B TEOPETHYECKOI0 H
IKCHEPUMEHTAJIBHOr0 MccjenoBanus. [iasa 25. JiemeHThl (PU3MKM ATOMHOIO
siipa | 3JieMeHTApHbIX YacTul(24.)[9,18] CocTaB u XapakTepUCTUKU AaTOMHOTO Si]Ipa.
ColicTBa saepHBIX Cul. PaamoakTMBHOCTh. BuIbl pagrOaKTUBHOIO W3JIYUYCHMUS.
Snepubie  peakumu. Hcnonb3oBaHue — siaepHOM  dHEpruv.  DyHIaMEHTAbHBIC
B3aMMOJICHCTBUS U OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX YACTHL.

IIpakTuyeckue 3ansitus (324.)
1. IlpumeHenne (PU3UKO-MATEMATHYECKOT0 ANMNApPaTa, METOJ0B TEOPETHYECKOI0
HCCJIeIOBAHMSl TNPH pelleHnM 3aaa4 1o TeMe «MarHutHoe moJse»(24.)[6,18]
[Ipumenenue 3akoHa buo-CaBapa-Jlamiaca ¥ OpuHIUIIA CYNEPHO3ULIMU K PAaCUETy
MarHUTHBIX TIOJIEW B BaKyyMe.
2. llpumeHeHne (PU3NKO-MATEMATHYECKOT0 aNNapaTa, METOJA0B TEOPETHYECKOr0
HUCCJIeIOBAHUA NpPH pewieHnu 3aga4 no teme «MarHurHoe moJse»(24.)[6,18]
CuitoBoe nelicTBME MarHUTHOTO moiist: cuia Jlopenna m cuna Ammnepa. J[BuxeHune
3apsKEHHBIX YaCTHUI B MATHUTHOM TIOJIE.
3. IlpumeHenne (GPU3NKO-MATEMATHYECKOI0 aNIapaTra, METOA0B TEOPEeTHYECKOI0
HCCJIeIOBAHUS TNPHM  PpelleHHMH 334a4 M0 TeMe  «DJIeKTPOMATHUTHAS
HHAYKOUu»(24.)[6,18] 3akon @apanes. IlpaBwino Jlenma. Bpaiienue pamMku B
MarHuTHOM MoJjie. CaMOMHAYKIMS. DHEPTHUS U INIOTHOCTh SHEPTUHA MAarHUTHOTO TTOJIS.
4. Ilpumenenne (GpU3NKO-MATEMATHYECKOI0 aMNMapara, MeTOA0B TEOPEeTHYECKOIO
HCCJIeIOBAHMS TPU pPellleHuH 3a4a4 Mo TeMaM «MarHuTHoe 1oJie B BellecTBe»,
«Teopuss MaxkcBemwia»(24.)[6,18] 3akoH moiaHOro TOKa JyIi MarHUTHOTO TMOJIS B
BeIlleCTBE. | paHUYHbIE YCIOBUS HA MIOBEPXHOCTH pa3jiena ABYX MarHeTUKOB.



MarnautHas nponunaeMocts. Teopus Makcsesia.

5. Kourpoabnasi padora Ne 1(24.)[6,18] Koutponsnas pabora Ne 1. Monynb
«Maruetuszmy.

6. IIpumeHeHne (PU3MKO-MATEMATHYECKOr0 anmnapara, MeToA0B TEOPEeTHYECKOIro
HCCJIeA0BAHUS  NPH  pelmieHHMH 3agay mo  Teme  «['apMoHuYeckue
KoJie0anum»(24.)[6,18] CpoOoanble, 3aTyxarollie U BBIHYXKJIEHHbIE KOJeOaHUs.
CnoxxeHue KojieOaHUM.

7. Ilpumenenue (PU3MKO-MATEMATHYECKOr0 anmnapara, MeToJA0B TEeOpPeTHYECKOIro
HCCJIeIOBAaHUS NMPHU peleHnH 3a1a4 no reme «Boanbn»(24.)[6,18] Mexannueckue u
3JIEKTPOMAarHUTHHIC BOJIHBI.

8. IIlpuMeHeHne (PU3NKO-MATEMATHYECKOI0 aNNapaTra, MeTOAOB TEOPETHYECKOro
HCCJIeIOBAHMS NPU pPelleHun 3a1a4 nmo treme «Onruka»(24.)[6,18] ['eomeTpuueckas
ontuka. aTepdepenius crera.

9. IlpuMeHeHHe (PU3NKO-MATEMATHYECKOI0 aNNapaTa, METOA0B TEOPETHYECKOro
HCCJIeIOBAHMSl NPHU pelieHUU 3aja4 no Teme «BosaHoBasi onTtuka»(24.)[6,18]
Hudpakuus ceTa.

10. IIpumeHenne (PU3NKO-MATEMATHYECKOTO ANNAPaTa, METOI0B TEOPETHYECKOI0
HCCJIeI0OBAHUS NPHU PpelieHUU 3a7a4 no Teme «BosaHoBasi onTtuka»(24.)[6,18]
[Tonmapu3zanus ceera. [ucnepcus ceera.

11. Konrpoabnas padora Ne 2(24.)[6,18] KourtposnbHass padora Ne 2. Monynb
«Konebanus u BoaHbI. BoHOBast onTHKay.

12. IlpuMmeHeHnne GPU3NKO-MATEMATHYECKOI0 aMNNapaTa, MeTOJ0B TeOPETHYECKOr0
HCC/IeI0OBAHUS NpW pemieHnu 3a1a4  mno Teme «KBaHTOBBIEe cBoOlicTBa
cBeTa»(24.)[5,18] TemnoBoe wuznmyuenue. Dotodrddext. JlaBnenue cBera. Dddekt
Komnrona.

13. IIpumenenne PU3NKO-MATEMATHYECKOI0 aNIapaTa, METOA0B TEOPETHYECKOI0
HCCJIe0BAHMS NPHU pelleHnH 3a1a4 mo teme «Atom bopa»(24.)[5,18] ITnanerapuas
Mozenb aroma. Popmyna bansmepa. [loctynarsr bopa.

14. Ilpumenenune GU3NKO-MATEMATHYECKOI0 aNIapaTa, MEeTOJ0B TEOPETHYECKOI0
HCCJIEA0BAHMS TPH PpelleHuH 324a4 M0 TeMe «JJeMeHTbl KBAHTOBOM
MexaHukm»(24.)[5,18] Ilpunmun nHeompeneneHHocTu [eizenbepra. CrarmoHapHOE
ypaBHenue lllpenunrepa mns aroma Bomopoma. lIpaBmma orGopa st KBAaHTOBBIX
MEePEXO0B.

15. IlpumeHenne (PU3UKO-MATEMATHYECKOI0 aNIapaTa, MeTOJA0B TEOPETHYECKOI o
HCCJICIOBAHNUS TPH PpPelIeHuM 32424 Mo TeMe «DJieMeHThbl (PU3UKH aTOMHOIO
sapa»(24.)[5,18] PagroakTUBHOCTD. SIepHbIEC peaKLIUU.

16. Kourpoabnasi padora Ne 3(24.)[5,18] Kontponbnas pabora Ne 3. Moaynb
«KBaHToBas ontuka. ATOMHas U siaepHas GU3NKa.

JlaGopaTopHbie padoTsbl (164.)
1. JIaGopaTtopnbie padora Nel. IlpoBenenune 3KcnepMMeHTATBHBIX MCCIEI0BAHNH
10 32/IaHHOM MeToAuKe {padoTa B MajbIx rpynnax} (34.)[2,4] Jlabopatopuas pabora
BBITIOJTHAIOTCS 3BEHBSIMU (TI0 2-3 CTy/I€HTa) MO pa3pabOTaHHBIM MAPIIPYTHBIM KapTaM.
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No26. OmnpeneneHve WHIAYKIMM MAarHUTHOTO MOJIE HAa OCH KPYroBoro Toka. Ne
27.0npeneneHne ropu30HTAIbHONM COCTABISIONIEH MArHUTHOTO IMOJISl 3€MJIM TaHT€HC-
rajgbBaHOMETPOM.

2. JlabopaTtopHasi padora Ne2. IIpoBeneHue 3KCIEPUMEHTAIbHBIX HCCAEI0BAHUM
10 32/IaHHOM MeTouKe {padoTa B MaJbIX rpynnax} (24.)[2,4] JlabopatopHuas pabota
BBITIOJTHSIFOTCS] 3BE€HBAMM (110 2-3 CTyAEHTA) MO pa3padOTaHHBIM MapIIPYTHBIM KapTam.
Ne3l. Cunet B MarmutHOM 1ose. HM3mepeHue WHIyKIMM MAarHUTHOTO — IOJIA
anekTpoarnHaMoMeTpoM. Ne4?2 . OnipeniesieHue yAeabHOro 3apsiia 3JIEKTPOHA.

3. Jlaboparopuas paGora Ne3. IIpoBeaeHue IKCIEPUMEHTAIbHBIX HUCCIECI0BAHUM
1o 3aJJaHHOI MeToaMKe {padoTa B Majabix rpynnax;} (34.)[2,4] JlabopaTopnas pabora
BBITIOJIHAIOTCS 3BEHbSIMU (110 2-3 CTyAEHTA) N0 pa3padOTaHHBIM MapUIPYTHBIM KapTaM.
No38. MccnenoBanue MarHuTHOTO MoJisl Ha ocu cosieHouaa. Ne39.0OnpeaeneHue KpuBou
HaMarHUYEHHUS Kene3a.

4. JlaGopatopHasi padora Ne4. IIpoBeneHne IKCIEPUMEHTAJBHBIX HCCIACA0BAHUI
no 3a/1aHHoi MeToAuKe {padota B Mmaabix rpynnax;} (34.)[5] Jlabopatopuas pabora
BBITIOJTHAIOTCS 3BEHbsIMU (110 2-3 CTyAEHTA) 10 pa3padOTaHHBIM MapIIPYyTHBIM KapTaMm.
Ne7. Nzyuenue naTepdEepeHnn cBeTa ¢ moMoIbio Jiazepa. Ne8.Omnpenenenue paanyca
KPUBH3HBI TUIOCKOBBIITYKJIOW JIMH3bI MeTOn0M HaOmtonaeHus koisier Hprorona. NelO.
Nzyuenne mudpaxmuun Opaynrodepa ¢ momompro nazepa. Nell.Onpenenenne TuHBI
CBETOBOI BOJIHBI C MOMOUIBIO JU(PAKIIMOHHON PEIIETKH.

5. JlabopaTopHass padora Ne6. IIpoBenenne 3KCHePUMEHTAJIbHBIX HCCJIEA0BAHUI
no 3aJaHHoii MeToauke {padora B MaJjbix rpymmax} (24.)[5,17] JlaGoparopHas
paboTa BBINONHSIOTCA 3BEHbsIMU (IO 2-3 CTyJeHTa) N0 pa3pabOoTaHHBIM MapIIPyTHHIM
kapram. Nel2. WM3yuenue mnonspuszanuu cBera. [IpoBepka 3akoHa Mamroca. Ne
13.I1onsipuzanus cBeTa Mpu OTPAXKEHUH OT IUAJIEKTpuKa. M3yueHue 3akoHa bprocrepa.
Nel6 M3yuenue qucrniepcuu CBETA.

6. JlaGopaTtopnasi padora Ne8. IIpoBeneHne 3KCIEPUMEHTAIBHBIX HCCIACA0BAHUI
no 3aJaHHoOil Metoauke {padora B majbix rpymnnax} (34.)[5,17] JlaGoparopHas
paboTa BBIMOMHSIOTCSA 3BEHbsIMHU (TI0 2-3 CTyJeHTa) 1o pa3paboTaHHBIM MapIIPyTHHIM
kaptaMm. Nel8. M3ydeHue 3aKOHOB TEILIOBOro u3iaydeHus. OmnpeneneHue MoCTOSHHOU
Credana-bormbiimana. Nel9.M3ydyenue 3akoHOB ¢otodddexra. OmnpeneneHue padOTHI
BbIXoga (poroanekTpoHoB. Ne2(.M3yuenue cmekTpa atoma Bojopoma. OmnpeneneHue
nocTosiHHbIX Punoepra u [lnanka.

CamocrostesibHas padora (1004.)
1. M3y4yeHune TeopeTHYECKOI0 MaTepuasia {C 3JIeMEeHTAMM 3JIeKTPOHHOI0 00y4YeHUs
U JUCTAHIMOHHBLIX oOpa3oBarejJbHBLIX TexHosoruii} (144.)[2,18] PaGora ¢
KOHCIIEKTaMH JIEKIUH, yYeOHUKAMU U y4€OHBIMU TTOCOOUSIMU.
2. IloAroroBka K NPaKTHYECKUM 3aHATHAM M JIa0OpaTOpHbLIM padoram(224.)[5,18]
PaboTa ¢ kOHCTIEKTOM JIEKIUH, Y4eOHBIMH MOCOOUSIMU 10 penieHuto 3aaa4. [loaroroBka
OTYETOB 10 JTJAOOPATOPHBIM paboTaMm.
3. IloaroroBka K KOHTPOJbHBIM padoram(104.)[2,5,9,18] Pabora ¢ kKoHcmekTam#,
y4eOHUKaMU ¥ Y4€OHBIMU TOCOOUSIMH.
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4. IloaroToBKa K TECTHPOBAHUIO MO OTAEJbHBIM TeMaM {C 3JIeMEHTAMH
3JIEKTPOHHOI0 OOy4YeHHMs] W JUCTAHUMOHHBIX O00pPa30BaTeJbHBIX TEXHOJOTHIi}
(104.)[10,11] PaGoTa ¢ KOHCIIEKTOM JICKIIHHA, YICOHUKAMHU U YICOHBIMH TTOCOOUSIMHU

5. BoinoJsiHeHHe HHAUBUAYAJILHOTO noMainHero 3aganusa (M/13)(84.)[5,18] Padora c
KOHCIIEKTOM JIEKIIUH, YYEOHBIMU MOCOOMSIMU MO pelieHuto 3aaad. [lonrotoBka oruera
no UJ13.

6. IloaroroBka K »JK3aMeHY {C JJeMEHTAMU JIJIEKTPOHHOIO OOY4YeHHMS U
AUCTAHIMOHHBIX 00pa3oBaTejbHbIX TexHoJsoruii} (364.)[2,9,10,11,13,18] PaGota c
KOHCITEKTOM JIEKLIUH, y4eOHUKaMU U Y4€OHBIMH TOCOOUSIMU

5. IlepeyeHb Y4e0OHO-METOAUYECKOTO OOeCIeYeHUSI CAMOCTOSITEJIbHOW PadoThl
o0y4yaromuxcs 1Mo TMCUUILIHHE

JInst kaxxaoro oOydaromierocsi 00eCTieueH WHAWBUAYaIbHBIM HEOTpaHUYCHHBIN
JOCTYIlT K  DJIGKTPOHHO-OMONMMOTEUHBIM  cucTeMaM: JlaHb, YHHBEPCHUTETCKas
Oubnuoreka OH-NAlH, dJeKTpoHHOW Oubnnoreke ANTI'TY U K 3JIEKTpOHHON
uH(pOpMaIMOHHO-00pa30BaTENbHON Cpeie:

1. KycroB C.JI. Jlekuuu mno ¢usuke. Mexanuka. MonexkynspHas ¢usuka u
TEPMOJIMHAMHKA. YUYeOHOE IMocoOme 1Mo Kypcy (GU3HMKH IS CTYJACHTOB WHKEHEPHO-
TEXHUYECKUX CIEIHAIbHOCTEH OYHOM M OYHO - 3a04HOM (opmbl 00ydyeHus.- bapuaym:
H3]1-BO Antl'TY, 2010. -130 c.,Ilpamas CCBIJIKA:
http://elib.altstu.ru/eum/download/of/Kustov lec 1.pdf

2. Kycros C.JI. Jlekuuu mo ¢usuke. DIEKTPUYECTBO U MArHETH3M. YUeOHOE
nocobue 1Mo Kypcy (OU3WUKM g CTYJEHTOB OYHOW M 3a04HOM (OpMBI OOyUEHUS.-
bapnaymn: U31-BO Antl'TY, 2013. -124 c., [Ipsamas CCBhUIKA:
http://elib.altstu.ru/eum/download/of/Kustov. EM.pdf

3. JlabGoparopubeie pabotel mo ¢usuke. Yacte [. Mexanuka. MomnekynspHas
¢u3nka MU TepMOAMHAMHUKA. YueOHOe mocoOMe M METOJUYECKHE YKa3aHHs 110
BBITIOJTHEHUIO J1a0OpaTOPHBIX paldOT yIsi CTYJAEHTOB O4YHOM (opMbl 0oO0ydeHus. /
Pazpaboranu u
coctaBunu: Anapyxoa O.B., I'yposa H.M., XKyxkosckas T.M., Kupcra FO.b., Kyctos
C.JI., Hayman JI.B., ITaueBa lO.B., Pomanenko B.B., CtapocrenkoBa H.A., UepHbix
E.B. — bapuayn: U3n-sBo Antl ' TY. —2019. — 46 c.

[Ipsimas CCBLIKA:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPtl ump.pdf

4. Jlabopatopubie pabotsl o ¢usuke. Yactp II. DnekTpuyecTBO U MarHeTH3M.
VYyebHoe mocobue U METOIUYECKUE YKA3aHMsI MO BBIOJHEHHUIO JTA0OPATOPHBIX padboT
JUIsl CTyIeHTOB Bcex (opm oOyuenus. / Pazpaboranm u cocraBwiu: ['ypoBa H. M.,
Kycros C. JI., [TaueBa FO. B., Pomanenko B. B., Uepnsix E. B. — bapuayn: U3n-Bo
Antl'TY. - 2019. — 84 C. [Ipsamas CCBLIKA!
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPt2 ump.pdf

5. Jlaboparopusie pabotsl 1o ¢uszuke. Yactes III. Konebanus u Bosubl. OnrTuka,
aToMHas ¥ siepHas pusuka. YueOHoe mocoOrue U MeTOAMYECKUE YKa3aHUs 110
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BBITIOJIHEHUIO JTA00PATOpPHBIX pabOT [UIsi CTYNEHTOB OYHOW (opMbl oOydeHus. /
Pazpaboramu u cocraBunu: JI.H. Aretikoa, A.B. Bekman, H.M. I'ypora, C.JI. KycTos,
B.B. Pomanenko, E.B. Uepnsix, B.JI. OpnoB, M.A. I'ymupoB — bapnayn: M3a-Bo
Antl'TY. — 2019. — 78 C. [Tpsimas CCBLJIKA:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPt3 ump.pdf

6. Ilanesa 1O.B., YUepnsix E.B, Hayman JIL.B., XKykoBckas T.M. VYueGHo-
METOIMYECKOE MOCOOME MO BBINOJHEHUIO pacueTHOro 3aganus no ¢usuke. Yacts 1.
Marunetusm. Konebanuss u BojHbl. Ontuka. AToMHas u sijiepHas Qusuka: s
CTyACHTOB Bcex (popMm oOyuenus. — bapnayin: M3n-Bo
Antl'TY, 2020. — 181 C. [Tpsmas CCBLJIKA:
http://elib.altstu.ru/eum/download/of/Paceva FisPtIIMKVOAYaF rz mu.pdf

6. Ilepeyennb yueOHOM JTUTEPATYPHI
6.1. OcHoBHas nuTeparypa

7. CaBennes, U. B. Kypc o6mieit pusuku / U. B. CaBenweB. — U3x. 4-¢, nepepad.
— Mocksa : Hayka, 1970. — Tom 1. Mexanuka, KojaeOaHusi ¥ BOJHBI, MOJICKYJIIpHAs
¢mzuka. — 505 c. : wi — Pexum gocryma: mno mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=477374 (mata obpamenwus: 09.02.2023).
— TekCT : 3JIeKTPOHHBIMN.

8. Cagenbes, 1. B. Kypc obmieit puzuku / U. B. CaBennes. — Uza. 4-e, nepepad.
— Mocksa : Hayka, 1970. — Towm 2. DnextpuuectBo. — 430 c. : ui. — Pexxum goctymna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=494689 (nara
obpamenusi: 09.02.2023). — TekcT : 2IeKTPOHHBIH.

9. CaBenbeB, U. B. Kypc o6meit ¢usuku / . B. CasenweB ; mox pea. JI. JI.
EnkoBckoro. — U3n. 3-e, mom., mepepadb. — Mocksa : Hayka, 1970. — Tom 3. OnTtuka,
aToMHas Qu3uka, (pU3MKa aTOMHOTO sjipa W 3JIEMEHTapHbIX 4YacTUll. — 527 c. : Wil —
Pexum JIOCTyMaA: 10 HOJMHUCKE. URL:
https://biblioclub.ru/index.php?page=book&id=483316 (nmata 06pameHH;1 09.02.2023).
— TeKCT : 2JIEKTPOHHBIN.

10. Hukepos, B. A. ®u3uka: coBpeMeHHbIN Kypc : yueOHuk / B. A. Hukepos. — 4-
e u3zl. — Mockaa : JlamkoB u K°, 2019. — 452 c. : wi. — Pexxum ocTyna: 1o noAmnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=573262 (mara oOparieHus:
21.02.2023). — ISBN 978-5-394-03392-6. — TeKCT : 3JIEKTPOHHBIH.

6.2. JlonionHuTeNbHAS IUTEpPATypa

11. Muxees, B. A. ®usuka : yuebHoe nocodue : [16+] / B. A. Muxees, O. b.
Muxeesa, B. M. ®narun ; TroMEHCKUN TOCYIapCTBEHHBIN YHUBEPCUTET. — TIOMEHb :
TromeHcKkuil TocyqapCTBEHHbIA yHUBEPCUTET, 2013. — 419 c. : un. — Pexxum gocrymna: no

noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=567395 (mara
obopamenusi: 09.02.2023). — bubnuorp. B kH. — ISBN 978-5-400-00812-2. — Tekcr :
BJICKTPOHHBIM.

12. Kysnenon, C. . Kypc nekmuii o pusuke. Inekrpocratuka. [locTossHHBIN
TOK. DnekrpomaraeTusm. Konebanus u BoaHbl: yauebnoe nmocooue / C. . Ky3nenos, JI.
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U. Cemkuna, K. U. Poro3un ; MunucrepctBo obpaszoBanus Poccuiickoii deneparuu,
HanuonaneHeiil uccinenoBaTenbCKud TOMCKHM TOCYJapCTBEHHBIM YHHBEPCHUTET. —
Tomck : M3gaTenbcTBO TOMCKOro MojauTeXHUYECKOro yHuBepcutera, 2016. — 290 c. :
wi.,  TaOI., cxeM. — Pexum  pocryna: nmo mnoxmucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=442116 (nara obpamenus: 21.02.2023).
— bubnuorp. B kH. — ISBN 978-5-4387-0562-8. — TeKCT : 2JIEKTPOHHBIH.

13. bapcykos, B. 1. ®usuka. BoiHoBasg 1 KBaHTOBas ONTHKA : yueOHOE TocoOue
/ B. W. bapcykoB, O. C. JImurpueB. — TamboB : TamOOBCKHIl TOCYyIapCTBEHHBIM
texHnueckui ynusepcuret, ObC ACB, 2012. — 134 c. — ISBN 978-5-8265-1122-0.
— Texcr : anextponnsiit // Ludposoii oopazoBatenbubiii pecypc IPR SMART : [caliT].
— URL: https://www.iprbookshop.ru/63917.html (nata o6pamenus: 21.02.2023). —
Pexxum noctyma: 11st aBTOpU3HP. MOJIb30BATENEH

14. Cabpumunckuii, A. B. ®usnka B 3agadax Y.2. DnekTpocTraTuka, MOCTOSIHHBIN
TOK, JJICKTpOMAarHeTusMm : ydeOHoe mocooue / A. B. CabOwimuHckuii. — benropon :
benropoackuil rocyapCTBEHHbIA TeXHOJOrHM4Yeckuil yHuBepcureT uMm. B.I. Illyxosa,
9BC ACB, 2019. — 96 ¢. — Tekct : snmektponHsiit // [{udpoBoit 0O6pazoBarenbHbII
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/106207.html (mara
obpamenus: 21.02.2023). — Pexum goctyna: AJjisi aBTOPU3UP. MOJIb30BATENIEH

15. CkusapoBa, E. A. CrnpaBouHuK no (U3HKE C IPUMEPAMH PEIICHHs 3a/ad.
Yacte 1 : yuebnoe nmocodbue / E. A. Ckusiposa, H. [[. Tonmauena, C. U. Ky3neuo. —
Tomck : Tomckuil monurexHuyeckul ynusepcurer, 2017. — 221 ¢. — ISBN 978-5-
4387-0742-4. — Texkct : anexktponnsiid // L{udposoil oOpazoBatenbHbIil pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/83985.html (naTa obpaienus:
21.02.2023). — Pexxum nocTymna: Jjisi aBTOPU3HUP. MOJIb30BaTENEH

16. [leinakoB, H. E. ®u3nka: npumMepsl pelieHus TUMOBBIX 3a7ay. 3aaHus JJjis
caMOCTOsITeNIbHOM PaboThl : yueOHoe mocooue : [16+] / H. E. IllefinakoB ; PocToBckuii

rocyaapcTBeHHbl dkoHOMuueckuii yHuBepcuteT (PUHX). — PoctoB-Ha-/{ony
Uznarenscko-nonurpadguueckuit komruiekec PI'DY (PUHX), 2019. — 246 c. : ui., rpad.
Pexum Jocryna: o MOJIIUCKE. — URL:

https //biblioclub.ru/index.php?page=book&id=614997 (nata obOpamenus: 09.02.2023).
— bubnuorp. B kH. — ISBN 978-5-7972-2637-6. — TeKCT : 3JIEKTPOHHBI.

7. Ilepedyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOH  CeTH
«/HTepHEeT», HEOOXOAUMBIX /IJISI 0CBOEHH S JUCHUILTUHBI

17. http://www.openet.edu.ru/
18. https://Ibz.ru/metodist/iumk/physics/e-r.php

8. ®oHA OULEHOYHBIX MAaTEpHAJIOB [UIS IMPOBEICHHUS TEKYyIIero KOHTPOJs
YCIIEBAE€MOCTH M MPOMEKYTOYHOM aTTeCTAlNH

ConmepkaHne  MPOMEKYTOYHOH  aTTECTAllMd  PACKPHIBACTCS B KOMIUICKTE
KOHTPOJIUPYIOIINX MaTepuajoB, MNpEAHA3HAYCHHBIX ISl TPOBEPKH COOTBETCTBUSA
YpOBHSI MOATOTOBKUA MO guciuiuinHe TpedoanusiM OI'OC, koTopble XpaHSATCA Ha
kadenpe-pazpadorurike PI1/] B meuatHom Buae u B DUOC.
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@®onn  oneHouyHbix MatepuanioB (DOOM) 1o OuCHUIIIMHE TIPENCTaBleH B
MPUIOKEHUH A.

9. IlepeyeHb MH(POPMANUOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJICHUHU
o0pa3oBaTeJIbHOT0  mpolecca MO0 JUCHMIUVIAHE, BKJIKYasg  INepevYeHb
NMPOrpaMMHOIo0 odecrnevyeHusi U MH(POPMAIUOHHBIX CIIPABOYHBIX CHCTEM

Jlis yCHemHoro OCBOEHHUS AMCLUUIUIMHBI HCHOJB3YIOTCS PECYpPChl 3JIEKTPOHHON HH(POPMAIMOHHO-
o0pa3oBaTenbHON Cpeapl, 00pa3oBaTENbHBIE WHTEPHET-MOPTAbl, II00albHas KOMIbIOTEpHAas CETh
WNurtepuer. B mpomecce u3yyeHUs AUCHUIUIMHBI TPOUCXOAMT HWHTEPAKTHUBHOE B3aMMOJCHCTBHE
oOyJaromerocs ¢ mpernoiapareieM yepe3 INYHbIA KaOMHET CTyIeHTa.

Nenin Hcnoab3yeMoe nporpaMmmHoe odecrnievyeHmne
1 LibreOffice
2 Windows
3 AnTuBupyc Kaspersky
Nenn Hcnosb3yemble npogeccnoHalbHbIe 0a3bl JaHHBIX U HHGOPMaIIHOHHbIE
CNPABOYHbIE CHCTEMBI
1 becninatHast snexkTpoHHass Oubnuorexka oniaiiH "EnquHoe OKHO K 00pa3oBaTelbHBIM

pecypcaMm" il CTYIEHTOB M TPENOJaBaTesieii; KaTajlor CChUIOK Ha 00pa3oBaTeIbHBIC
unTepHeT-pecypesl (http://Window.edu.ru)

2 Hammonansnas snexkrponHast 6ubmmoreka (HOB) — cBOOOmHBIN goCTym yuTaTene K
¢donmam poccuiickux OubmmoTek. CONep>KUT KOJUIEKIMH OUU(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JIOCTYTA, TaK U OTPAHWYCHHBIX aBTOPCKUM IPABOM), a TaKK€ KaTajor
u3anui, xpaasimuxcs B oubmmotekax Poccun. (http://m36.pd/)

10. Omnwucanme  MaTepUAIbLHO-TEXHHMYECKO  0a3bl, HeOOXOAMMOM  JJIA
OCYIIECTBJIEHUSI 00Pa30BaTEJbLHOI0 Mpolecca Mo JMCUUILINHE

HaumeHoBaHMe cienMAJIbHbIX NOMEINEHUH U MOMeNIeH’il JJIsl CAMOCTOATEIbHOM paﬁoTl)l

y‘-IC6HBIe AYJAUTOPUHN IJISA IPOBCACHU A y‘ICGHLIX 3aHATUH

IIOMCIICHUA NI CaMOCTOSATEIbHOM pa6OTI>I

MartepuabHO-TEXHHUECKOe OO0eCredeHne W OpraHu3aius 00pa30BaTEIIbHOTO
npoiiecca Mo JUCUUIUIMHE [J1 UHBAJUIOB U JIUIl C OTPAaHUYEHHBIMU BO3MOMXKHOCTSIMU
3I0POBBSI OCYIIECTBISIETCS B cOOTBeTCTBUU C «IlojokeHnem 00 00ydeHUH WHBAIHAIOB
Y JIUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSAMHU 3/I0POBBS».
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