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 vanmenoBanue qucuuiuingbsl: 51.0.15 «Puzuka»

Koa 1 HauMeHoBaHUE HaMpaBIeHUs: MOATOTOBKH (crenuanbHocTh): 22.03.01
MarepuaJjioBeeHue M TEXHOJIOTHN MATEPUAJIOB

Hanpasnennocts (mpoduiisb, cnenuanu3aius): MaTepuajioBeieHHe U TEXHOJIOTHH
KOMIIO3UIIMOHHBIX MAaTepHUaJioB

CraTyc AUCUMIUIMHBL: 00s13aTeJIbHAS YaCTh

dopma oOydeHUs: OUHast

Craryc JoKHOCTB N.0. Pamuaus
Paszpaboran JIOLICHT 10.B. I1aneBa
3aB. kadenpoit «Dy» C.JI. KycTtoB
Cornacosai PYKOBOJUTEIL HAIIPABIEHHOCTU E.C. AnanbeBa
(mpoduist) nporpaMmsl

r. bapnayn



1.

Ilepeuenn

IJIAHUPYEMBbIX

pe3yJbTaToB

00y4eHuUs

no

COOTHECCHHBIX ¢ MHAUKATOPAMHU JOCTHKCHUSA KOMIIETeHIIUI

AMCHMILINHE,

Komnerenuus Coaep:kanue KOMIeTeHIHH HNuagukatop Coaep:kanue MHAUKATOpPA
CnocobeH pemaThb 3a7a4
poeCCHOHATBHON HEATeNbHOCTH,
HIPHMEHSS METObI MOJEHPOBAHIS [Ipumensier €CTeCTBCHHOHAYYHEIC H
OIIK-1 P p > | OIK-1.3 oOmIenH)KeHEpHbIC 3HAHUSA U1 PEIICHHS
MaTEMaTHYECKOTO aHaJIn3a, N
3a1a4 mpogecCHOHANBHOM NesTeIbHOCTH
€CTECTBEHHOHAYYHBIC u
001IenH)KeHEPHBIC 3HAHUS
CniocobeH MpOBOANTh M3MEPEHUS U
HAOJIOACHUS B chepe
. O6pabarsiBaeT u MpEeACTABISET
OIIK-4 npodeccuonanbHol  aestenabHoctH, | OIIK-4.2 p pen

oOpabaTbiBaTh ¥ IPEACTaBISTH
9KCIIEPUMEHTAJIbHbIC JaHHBIC

IMOJIYUYCHHBIC OKCIICPUMECHTAJIbHBIC TaHHBIC

2. MecTo JMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

JIMCLUILIMHBI (HpaKTHKI/I), Briciias Mmarematuka
MpcaAmcCTBYIOIINC HN3Yy4YCHUIO

AUCIHUIIIINHBI, PE3YyJIbTAThI

OCBOCHH KOTOPBIX HGO6XOL[I/IMBI

TS OCBOEHMUA TAHHOU

JTUCHUTUIAHBL.

JnCIUIINHEI (HpaKTI/IKI/I), JUTSL | DIEKTPOTEXHUKA U DIIEKTPOHHKA
KOTOPLIX PE3YIbTAaThl OCBOCHHUA

JNaHHOW  JUCHUIUIMHBI  OyJyT

HCO6XOIH/IMBI, KakK BXOOIHBIC

3HaHUA, YMCHUA U BJIAACHUA IJIA

X U3YUCHUSI.

3. O0beM UCHMILIHHBI

B 3a4Y€THBIX €AMHHIAX ¢ YKas3aHMEM KOJIHYeCTBa

aKaJieMU4€eCKNX YaCOB, BbIIeJICHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aronierocsi ¢
npenojaasareseM (Mo BUAaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSTEJIbHYI0 padoTy

o0y4yarierocst

OOt 00beEM TUCHUIUIAHEI B 3.€. /4ac: 10/ 360

Buabl 3aHsTHI, MX TPYAOEMKOCTh (4ac.) O0BbeM KOHTAKTHOM

a00TBI

®opma p

6 JladopatopHble | IIpakTnyeckne | CamocTosiTeJbHast 00y4aroerocs ¢

00yUYeHUus Jleknuu
padoThI 3aHATHUSA paGora npemnoaasareJiemM
(uac)
OuHast 48 32 64 216 171

4. Copaep:kanue IMCUMIUIMHBI, CTPYKTYPHPOBAaHHOe MO TeMaMm (paszgejaMm) ¢
YKa3aHHEM OTBeJeHHOr0 HAa HUX KOJHYeCTBA aKaJeMHYeCKMX YacOB M BHIAOB

Y4eOHBbIX 3aHATHH

dopma obyueHusa: ouHan




Cemecmp: 2
OO0BeM TUCHUIUIMHBI B cemMecTpe 3.€. /4ac: 5/ 180
dopma MPOMEKYTOUHOU aTTeCTalMuU: 3a4eT

Buael 3ansTHI, NX TPYJ10€eMKOCTH (4ac.) O0BbeM KOHTAKTHOM padoThI
Jlekun JlaGopatopHubie | IIpakTHuyeckue CamocrosiTe1bHasA 00y4aIoIIerocs ¢ MpenoaaBaTeieM
PaGoThI 3aHsATHS padora (uac)
16 16 32 116 81

Jlekunonnple 3ansaTus (164.)

1. N3y4yeHue ecTeCTBEHHOHAYYHbBIX OJIOKEHUI, 3AKOHOB U METOA0B B (PM3HYECKOM
mexanuke. ['imaBa 1. KuHemaTnmka mocTynmaTteJbHOr0 M BpPallaTeabHOIO
aBukeHus(24.)[7,10,11] Beeaenue: ¢uszuka B cUCTEeME €CTECTBEHHBIX Hayk. OOmras
CTPYKTYpa U 3aJ1a4ud TUCUUIUINHBI « Dusnkay.
[lonsaTe cocTOsIHUST B KJIaccHyecKol wmexaHuke. (OCHOBHbIE KHUHEMAaTHYECKHE
XapaKTEPUCTUKHA IPSAMOJIMHEWHOTO W KPHUBOJIMHEWHOTO JBHUKEHUSA: CKOPOCTh H
yckopenue. HopmanbHOE M TaHreHIManbHOE yCKOopeHrne. KnneMarnka BpamareibHOTO
JBUKEHHUSI: YTIIOBAsI CKOPOCTh U YIJIOBOE YCKOPEHHUE, UX CBSI3b C JUHEMHOM CKOPOCTHIO
Y YCKOPEHUEM.
2. N3yyeHune eCTeCTBEHHOHAYYHBIX MOJI0KEHNH, 3aKOHOB U MeTO10B B (pu3nueckoii
Mexanuke. ['maBa 2. /IluHaMMKa NOCTYNATEJbHOI0O M  BpPalIaTeJIbLHOIO
aBuKenusi(24.)[7,10,11] HMuepumanbHble cHCTEMBI OTcuUeTa. 3akoHbl HbroTOHA.
YpaBHeHUE JBWKEHUS MarepualibHOW Touykh. Cuibl B MexaHuke. LleHTp Macc
MEXaHUYECKON CUCTEMBI, 3aKOH IABHKEHHS LIEHTpa Macc. MOMEHT Cuibl. YpaBHEHUE
MOMEHTOB. MOMEHT HMIyJIbCa MaTEPUAIbHON TOYKHM M MEXAHUYECKOW CHCTEMBI.
Mowment wunepuuu. Teopema Ilreiinepa. KuHeTnueckas »HEprHs BpalllarOIIErocs
TBepioro tesna. OCHOBHOE ypaBHEHUE NMHAMUKHM BPALIATEIbHOIO JBUKEHUS TBEPAOTO
TeJIa C 3aKPEIJICHHON OCBIO0 BpPALLCHUS.
3. U3yueHue eCTeCTBEHHOHAYYHBIX OJI0KEHUI, 3aKOHOB U MeTOI0B B (PM3N1eCKOMH
mexaHuke. I'maBa 3. Padora u 3Heprus. 3aKoHbI COXpaHeHNUs] B MeXaHUKe {JIeKIUs
¢ pa30oopoM KOHKpeTHbIX cutyaumii} (24.)[7,10,11] PaGora cummbl. Pabora u
noTeHIManbHas 3Heprusi. KoHcepBaTUBHbIE M HEKOHCEpBAaTUBHbIC cuJbl. Pabota u
KMHETHYECKAsT DHEPTUsl. 3aKOH COXPAHCHMS MOJHOM MEXAHWYECKOW SHEPrUH 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. HN3ydyeHHe eCTECTBEHHOHAYYHBIX IOJIOKEHUH, 3aKOHOB M MeETOIA0B B
MoJieKyJsapHoi  ¢usuke. I'saBa 4. MoJieKyJAPHO-KHHETHYECKASI TeOpHs
HaeajJbHbIX ra3oB(24.)[7,10,11] ®opmupoBaHue CioCOOHOCTH aHAIU3UPOBATH 3a/1a4H
npoeccHoHanbHON JEeATEIbHOCTH HAa OCHOBE IOJOKEHHWU 3aKOHOB M METO/IOB B
007acCTH MaTeMaTUKH EeCTECTBEHHBIX M TeXHHYeckuxX HaykK. CraTucTuueckuii u
TEPMOAUHAMHUYECKUNA MOAX0Abl. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKOM
TEOPUH HJICAIBHOI'O ra3a. YpPaBHEHUE COCTOSHUSA HJICAIBHOIO rasa. Pacnpenenenue
MakcBenia jisi CKOpOCTH MOJIEKYN ueabHOTO Ta3a. Hanbonee BeposiTHAs, CpemHsis U
cpeaHekBagpaTudHas ckopocTtu. Pacnipenenenue bonbimana, 6apomeTpudeckast
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dbopmyna. Asnenus nepeHoca. Auddysus, TemonpoBoIHOCTb, BHYTPEHHEE TPEHHUE.

5. MW3ydyeHHe eCTECTBEHHOHAYYHBIX MOJI0K€HUI, 3aKOHOB ¥ METOA0B B
TepmoauHamuke. I'smaBa 5. OcCHOBBI TepMOAMHAMHUKHU. {JIeKIUS C Ppa3dopom
KOHKPeTHbIX curyammii} (24.)[7,10,11] TepMoauHamMuueckoe paBHOBECHE W
temneparypa. KBsasucraruueckue mnpoueccol. IlepBoe Hayano TepMOAMHAMUKH.
TenmmoemkocTs. YpaBHeHne Maiiepa. CBA3b TEIIOEMKOCTH MACAIBHOTO Ta3a ¢ YUCIOM
creneHed cBo0o bl MosiekyJl. OOpaTumbie U HeoOpaTUMbIE Mpouecchl. Bropoe u TpeThe
Hayasna TepMoauHaMuku. KoadpuimeHnt none3noro AeMCTBUS TEIUIOBBIX MamuH. [{ukin
KapHo u ero ko3(puureHT mone3Horo AeMcTBUs. DHTPOIHSL.

6. W3yuyeHue ecTeECTBEHHOHAYYHBIX IOJIOKEHUI, 3aKOHOB M METOJ0B B
3JIEKTPOAMHAMHUKE. I'naBa 6. duekTpocraruka(24.)[6,7,10,11,12,18]
DIIEKTPUYECKUN 3apsl U ero cBoicTBa. 3akoH Kynona. HanpsbkeHHOCTh M MOTEHLIHAI
ANeKTpocTaTuYecKoro mojs. CuioBble JIMHUHM. ODKBUINOTEHUUAJIbHBIE MOBEPXHOCTH.
[ToreHumanbHasi SHEprus 3apsaa B JJIEKTPOCTATUYECKOM IOJIE. DHEPIrusi CHUCTEMBI
3apsinoB. IIpunnun cynepnio3unuu. Ilone aunons. CBsi3b  HANpSKEHHOCTH H
noteHnuana. Pabora cunm anekTpocratudeckoro Tmong.  L{upkymnsimus  BekTopa
HanpsbKeHHOCTH. Teopema ["aycca.

7. W3ydyeHHe eCTECTBEHHOHAYYHBIX IOJI0K€HUI, 3aKOHOB M METOJA0B B
jekTpoauHamuke. ['maBa 7. [IudjieKTpUKM W NPOBOAHMKH B 3JIEKTPHUYECKOM
noJsie.(24.)[6,8,10,11,12,14] I[lomapuzanuss OUDIIEKTPUKOB. IDJIEKTPUUYECKOE TMOJE
Tumonsi.  BekTop  AJIEKTpUYECKOTO  CMEIICHUS  (JIEKTPUUYECKOW  MHAYKIUH).
JusnexkTpuueckass MPOHUIIAEMOCTh  BEIIECTBA. YCIOBHS Ha TpaHUIE JABYX
JTUAJIEKTPUKOB.

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. MHM3yuyeHue ecCTECTBEHHOHAYYHBIX MOJIOKEHHUIl, 3aKOHOB M METOJA0B B
jnekTpoauHamuke. I'smaa 8. IlocTOSIHHBIN 3JIeKTPpUYECKHIT TOK. {C 3JIeMEHTaMH
3JIEKTPOHHOI0 OOy4YeHHMs W JUCTAHUMOHHBIX O00pPa30BaTeJbHBIX TEXHOJOTHIi}
(24.)[6,8,10,11,12] Cuna ¥ IUIOTHOCTh TOKa. YpaBHEHHE HEMPEPHIBHOCTH IS
IUIOTHOCTH TOKA. 3akoH OMa B mHTerpayibHON M muddepennmnansaoit popmax. 3aKoH
Jlxoyns-Jlenna. OnekTpoaBHXKyIIas cuia HCTOYHHMKA Toka. llpaBuma Kupxrodga.
Knaccuueckass Teopusi 3J€KTpONPOBOAHOCTH MeTawioB (teopust pyne-Jlopenia).
PaGoTa BbIXOJa DJIGKTPOHOB U3 MeTaia. TepModiaeKTpoHHas 3muccus. Tok B
Pa3JIMYHBIX Cpeaax.

IIpakTuyeckue 3ausitus (324.)
1. IlpuMeHeHHe eCTECTBEHHOHAYYHbIX 3aKOHOB M METOJ0B TeOPETHYECKOro
HCCJIeT0BAHMS npu o0padoTke pe3yJbTaTOB IKCIMEPUMEHTAIbHBIX
u3Mepenuii.(24.)[7,15,16,17,18] [LnanupoBanue u BBIIIOJITHCHUE  THUIIOBBIX
AKCTICPUMEHTAIBHBIX HCCIEIOBAHUM 10 3aJlaHHON MeToauke. OOpaboTka pe3yabTaToB
MIPHY NMPOBEJACHUU MPSIMBIX U KOCBEHHBIX U3MEPEHUM



2. IlpumeHeHHe eCTECTBEHHOHAYYHBIX 3aKOHOB M METOJ0B TEOPeTHYECKOTO
HCCJIeIOBaHMsl NpPH pelieHuu 3aja4y no teme '"Kunemarmka'(24.)[7,15,16,17,18]
KunemaTyrka mocTynaTeIbHOr0 ¥ BPaIllaTeIbHOTO IBHYKCHUS

3. IlpuMeHeHHEe eCTeCTBEHHOHAYYHbIX 3aKOHOB M MeETOJ0B TeOPEeTHYECKOro
HCCJIe0BAHMS MNPH pelleHuu 3aaa4 mo teme ''J[MHAMHKA MOCTYNATEIbHOIO
aBuxenus' (24.)[7,15,16,17,18] JlnHamuka IOCTYNATEILHOT O JIBHKCHHUS
MaTtepuaibHOW TOUKU. CUIIbI B MEXAHUKE.

4. IlpuMeHeHHE eCTECTBEHHOHAYYHBIX 3aKOHOB M METOJA0B TeOPEeTUHYECKOro
HCC/IeIOBAHUS TNPHM pellleHUW 3aaa4 mno Teme "/[MHAMUKAa BpamaTeabHOro
JIBMKEHHUS TBEPAOIro Teaa' (24.)[7,15,16,17,18] YpaBHeHUE JMHAMUKHA
BpAIIATEILHOIO JABMKEHUS. 3aKOH COXPAaHEHHUSI MOMEHTA UMITYJIbCA.

5. IlpuMeHeHHE €CTeCTBEHHOHAYYHBIX 3aKOHOB M METOA0B TEOPEeTHYECKOIro
HCCJIeIOBAHMS npu pelieHnH 3aaa4 1no TEME ""3aKkoHBI
coxpanenus' (24.)[7,15,16,17,18] PaGora, MoniHOCTh M 2HEPrUs. 3aKOHBI COXPAHCHUS
MEXaHUYECKOM SHEPrUur, UMITyJIbCa U MOMEHTA UMITYJIbCa.

6. KourpoabHas pabora Ne 1(24.)[15,16,17,18] Konrponbnas padora Ne 1. Moaynb
"Mexanuka'.

7. IlpumMeHeHHe eCTECTBEHHOHAYYHBIX 3aKOHOB M METOA0B TeOPeTHYECKOro
HCCJIeI0BAHMS npu pelieHun 3aaa4 no TEMe "MoJiekyJasipHasn
¢pusuka'(24.)[7,15,16,17,18] OcuoBel MKT. YpaBHEeHrE COCTOSIHUA HICATBHOIO rasa.
Pacnipenenenus Maxkcsesuia u bosbiimana.

8. IlpumeHeHHE eCTECTBEHHOHAYYHBIX 3aKOHOB M METOA0B TeOPEeTUYECKOro
HCcJIeI0BAHUS npu pelieHun 3aaa4 no no TeMe
"Tepmoaunamuka''(24.)[7,15,16,17,18] IlepBoe u BTOpOo€ Ha4yaio0 TEPMOAMHAMHUKH.
TermmoeMKoCTh Ta30B.

9. IlpumeHeHHe €CTECTBEHHOHAYYHBIX 3aKOHOB W METOJ0B TEOPEeTHYECKOIO
HCCJIeI0OBAHMS npu peleHnu 3a1a4 no no TeMe
"Tepmoaunamuka''(24.)[15,16,17,18] OuTponus. KIIJ[ TenioBbix MaiiuH.

10. KonTpoabnas padora Ne 2(24.)[15,16,17,18] KourponbHast padora Ne 2. Moaynb
"MomnexynsapHas pu3uka u TepMOIUHAMHUKA" .

11. IlpuMeHeHHe €CTECTBEHHOHAYYHbIX 3aKOHOB M METOJAOB TEOPETHYECKOro
HCCJIeJ0BAHMS TPH PpelleHuH 3a4a4 Mo TeMe ''JJIEKTPOCTATHYECKOEe MoJie B
Bakyyme''(24.)[6,12,16,17,18] DIIEKTPOCTATHKA. [TprHIMD CyIEpIIO3ULIUA
3JIEKTPOCTATUYECKUX TMOJICH.

12. IIpuMeHeHHMe eCTECTBEHHOHAYYHBIX 3aKOHOB H METOJAOB TEOPETHYECKOro
HCCJIeIOBAHUSl TPH PelleHrH 3a4a4 M0 TeMe ''DiIeKTpPocTaTH4yeckoe IoJie B
Bakyyme''(24.)[6,14,15,16,17,18] Onexrpocratuka. [Ipumenenue teopemnl ['aycca k
pacueTy 3JIeKTPOCTATUYECKUX MOJICH

13. IlpumeHeHHMe €CTECTBEHHOHAYYHBIX 3aKOHOB H METOJAOB TeOPETHYECKOr0
HCCJIeIOBAHMSI NPU pelleHUW 3a4a4 mo TeMe " JIM3jIeKTPUKM M NPOBOAHUKHM B
3JIeKTpocTaTH4eckoM moJe'' (24.)[6,12,14,15,16,17,18] DnekTpocTtaTudeckoe MoJie B
JARJICKTPUKE. DIIEKTPOEMKOCTh KOHJIEHCATOpa. DHEPTUS AIEKTPOCTATUUECKOTO MOJIS
14. TlpumeHeHMe €CTECTBEHHOHAYYHBIX 3aKOHOB H METOJ0B TeOPETHYECKOI0
HCCJIeIOBAHMSI TP pelneHny 3a1a4 1o teMe ""IlocTOTHHBIN dJIeKTPUYeCKUii



Tok'"(24.)[12,14,15,16,17,18] 3akonst Owma. Pacuer »dJEKTPUYECKUX  IEHEH
MOCTOSIHHOTO TOKA.

15. IlpumMeHeHMe €CTECTBEHHOHAYYHBIX 3aKOHOB H METOJ0B TeOPETHYECKOI0
HCCJIeN0BAHUS NPH pemieHUu 3aaa4 no tTeme "IloCTOAHHBIN 3JIEeKTPUUYECKHI
TOK'"(24.)[6,14,15,16,17,18] Pacuer »sieKkTpUueCKUX I1E€MEH MOCTOSTHHOTO TOKAa.
[IpaBuna Kupxroda. 3akon Jxoyis - JIenna.

16. KonurpoJabHas padora Ne 3(24.)[6,8,10,11,12,14,16,17,18] KontponrHas padota
No 3. Monayns "DnekTpuuectBo'.

JlaGopaTopHblie padoTsbl (164.)
1. JlaGoparopuas padora Nel. IIpoBeaeHue 3KCIEPUMEHTAJIBHBIX MCCJIET0BAHUM
o 3aJlaHHOW MeToaUKe {padora B MajabIix rpymmnax} (44.)[1] M3yueHue 3aKkoHOB
MOCTYIATEIHLHOTO ABMKEHUS TEJI ¢ MOMOIIbIO MallnHbl ATBya. (PpoHTanbHas paboTta)
2. JlaGopatopHasi padora Ne2. IIpoBeneHne IKCHEPUMEHTAJBHBIX HCCIACA0BAHUI
Mo 3aJaHHON MerToguke {pabora B mMaubix rpynnax} (44.)[1] M3yueHue 3aKOHOB
BpAaIaTeIbHOTO JBMKEHUS C TOMOIIBI0 MasiTHUKa O0epoeka. (DpoHTanbHas paboTta)
3. Jlabopatopnasi pabora Ne3. IIpoBegeHue IKCNEPUMEHTAJbHBIX HCCIEI0BAHUM
1o 3aJaHHOM MeToAuKe {padora B Maabix rpynmnax} (24.)[1] BeisiBienue ymeHus
JEMOHCTPUPOBATh 3HAHUSI 3aKOHOB W METOJIOB MaTEMaTUYECKUX, €CTECTBEHHBIX H
TeXHUYeCKUX HaykK. OrmpeleneHue OTHOLIEHUSI TEIUIOEMKOCTEH BO3JayXa MOpH
MIOCTOSTHHOM JIaBJICHUU B 0o0beme MeToioM Kiemana u Jlezopma
4. JlabopatopHasi padora Ne4. IIpoBeeHue 3KCIEPUMEHTAIBHBIX HCCACI0BAHUM
Mo 3aJaHHOM MeToaMkKe {padora B MaJuabix rpymmnax} (24.)[1] Onpenenenue
pupaIieHus: SHTPOIUU MIPH TJIABJIECHUU 0JI0Ba
5. JlabopaTopHasi padora NeS. IIpoBeneHne 3KCHePUMEHTAJIBHBIX HCCJIAEI0BAHUI
10 32JJaHHOI MeToAuKe {padoTa B MajbIX rpynnax;} (24.)[2] M3yuenue 3akona Oma.
Onpenenenue yaenbHOTo
COMPOTHUBJICHUS TPOBOIHUKA. (PpoHTaIbHAs paboTa)
6. JIabopaTopHasi padora Ne6. IlpoBeneHne 3KCIepUMEHTAJIBLHBIX MCCJIAEI0BAHUI
Nno 3a/1aHHOi MeToAuKe {pabdoTa B MaabIx rpynnax;} (24.)[2] Jlabopatopuas pabora
BBITIOJTHSAIOTCS 3BEHBSIMU (TI0 2-3 CTy/IE€HTA) 1O pa3pab0TaHHBIM MAPIIPYTHBIM KapTaM.
No23. Onpenenenune 3J1C MeTo10M KOMITCHCAIIUH.
Ne24.Onpenenenre conpoTUBIEHUS TPOBOIHUKOB MOCTHUKOM
YurcroHa.

CamocrositesibHas padora (1164.)
1. U3yyenne teoperuveckoro martrepuana(l144.)[6,7,8,10,12,14,15,17,18] PaGota c
KOHCIIEKTOM JIEKLIUI, y4eOHUKaMU U Y4€OHBIMH TOCOOHSIMU
2. IHoaroroBka K NPAKTHYECKUM 3aHATHAM U JIa0OpaTOPHBIM
pab6oram(28u.)[4,6,8,10,12,14,15,16,17,18] PaGota ¢ KOHCIIEKTOM JICKIIUM, y4€OHBIMU
OCOOMSMU T10 pelIeHuto 3a1a4. [loaroToBka 0T4€TOB 10 J1a00paTOPHBIM paboTaM
3. IloaroroBka K KOHTPOJbLHBbIM padoTam(124.)[6,11,15,16] Pabora ¢ koHCTIEKTaMH,
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y4eOHHUKaMU ¥ Y4eOHBIMH ITOCOOUSIMU

4. IloaroroBka K TeCTHPOBAHUIO MO 3agaHHbIM Temam(184.)[5,6,7,8,10,14,15,16]
PaboTa ¢ KOHCTIEKTOM JIeKITNi, y4eOHUKAMU U y9€OHBIMHU TTOCOOUSIMU

5. Boinosinenune pacuerHnoro 3aaanus (P3)(244.)[4,6,14,15,16] PaGoTa ¢ KOHCIIEKTOM
JICKIINUN, y9eOHBIMHU TIOCOOMSIMU TIO pereHuto 3aaad. [lonroroBka otuera o P3

6. IloaroroBka k 3a4ery(204.)[4,6,14,15,16,17,18] PaGota ¢ KOHCHEKTOM JIEKIIUN,
y4eOHUKaMHu U y4eOHBIMH ITOCOOHUSIMU

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. HN3yyeHme ecCTeCTBEHHOHAYYHBIX IOJIOKEHUI, 3aKOHOB M MeETOA0B B
3JjiekTpoauHamuke. I's1aBa 9. MaruuTHoe moJsie B Bakyyme {JIeKuusi ¢ pasdoopom
KOHKpeTHbIX curyauui}; (24.)[6,8,10,11,12,14] MarautHoe B3anUMOAECHUCTBUE
MOCTOSTHHBIX TOKOB. BEKTOp MarHUTHOW HMHAYKIIMM W HAIpPSHYKEHHOCTH MAarHUTHOIO
nosist. [IpuHIMN cynepno3uunyu MarHATHBIX nosier. 3akoH buo-Caapa-Jlamnaca. Cuita
Jlopenua u cuna Awmmnepa. Teopema ['aycca mjisi MarHMTHOTO TMOJISI B BaKyyMe.
[{upKynanuss BEKTOpa MArHUTHOW WHAYKUHMH. JIBM)KEHHE 3apsyKEHHBIX YacTHI] B
AJEKTPUYECKUX U MATHUTHBIX MOJIAX.
2. MHM3yuyeHue eCTECTBEHHOHAYYHBIX IOJIOKeHHIl, 3aKOHOB M METOJA0B B
3JIEKTPOAMHAMUKE. I'naBa 10. DJIeKTPOMATHUTHAS
UHAYKINUA(24.)[6,8,10,11,12,14,18] fBieHue 53JI€KTPOMArHUTHONW WMHIYKIMU. 3aKOH
@apanes. IIpaBuno Jlenna. Bpaienune pamkd B MarHuTHOM rmose. CaMOMHIYKIIUS.
OHepruss ¥ IUIOTHOCTb DHEPrUM MAarHUTHOTO TMojs. B3aumHas HMHIYKIUS.
Tpanchopmarop.
3. M3yuyeHHe eCTECTBEHHOHAYYHBIX TIOJIOKEHMid, 3aKOHOB W METOJO0OB B
3JIEKTPOAMHAMHUKE. I'naBa 11. MarHuTHble CBOMCTBA
Bemiecrsa(24.)[6,8,10,11,12,14,18] MouekynsipHble TOKM. BEKTOp HaMarHWYE€HHOCTH.
3aKOH TMOJHOIO0 TOKa JJIi MAarHUTHOTO MOJIsI B BellecTBE. ['paHWYHBIE YCIOBUSA Ha
MMOBEPXHOCTH paszjiellia JBYX MarHeTMKOB. MarHuTHasi mpoHULIAeMOCTh. [[na-, mapa- u
dbeppomarnetuku. [Ipupoaa peppomarnerusma.
4. MWM3yuyeHue eCTECTBEHHOHAYYHBIX IOJIOKeHHIl, 3aKOHOB M METOA0B B
yiekTpoannamuke. I'smaBa 12. Teopuss MakcBeia st 3JE€KTPOMATHUTHOTO
noJisi(24.)[6,8,10,11,12,14] BuxpeBoe snekrpudeckoe noje. Tok cmemnienus. Crucrema
ypaBHeHUI MakcBelia B MUHTErpajabHOM U nuddepennmanbaoi hopme.
5. A3y4yeHue eCTeCTBEHHOHAYYHBIX MOJIOKEHMd, 3aKOHOB M MeToaoB. I'1aBa 13.
Mexanudeckue KoJie0aHus {JIeKIIUSI ¢ Pa300poOM KOHKPETHBIX CHUTyaIluii}
(24.)[6,8,10,11,12,14,18] Buasr konebanuii, ux xapakrepuctuku. Kunemartuka
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rapMOHUYECKUX KosieOanuii. ['apmonmueckuit ocumusitop. CroxxeHue KoseOaHUM.
®urypsl Jlnccaxy.

6. N3yyeHue ecTeCTBEHHOHAYYHBIX IMOJIOKEHMd, 3aKOHOB M MeToa0B. I'1aBa 14.
JJIeKTPOMATHUTHBIE KOJIEOAHUSI {JIeKIUA ¢ Pa300poM KOHKPETHbIX CHTYyalMii}
(24.)[6,8,10,11,12,14,18] WneanpHblii TapMoOHMYECKUM ocuwuissiTop. CBOOOAHBIE,
3aTyXaloUIMe M BbIHY)KJIECHHBIE D3JIEKTPOMAarHuTHble KojieOanus. IlepeMeHHbII
JNEKTPUYECKUN TOK. MOITHOCTB ITEPEMEHHOT0 TOKA. MeTO | BEKTOPHBIX AUArpaMM.

7. U3yuyeHue eCTeCTBEHHOHAYYHBIX IOJIOKEHHH, 3aKOHOB M MeToaoB. I'1aBa 1S5.
Boanbi(24.)[12,13,18] Boxnsl B ynpyroii cpeae. YpaBHeHUE MIIOCKON U cpepruyeckoi
BOJHBI. CTOsIuMe BOJHBI. BOJIHOBOE ypaBHEHNE. 3ByKOBBIE BOJHBL. JJIEKTPOMATHUTHBIE
BOJIHBI. DHEPI'Us U UMILYJIbC AJEKTPOMAarHuTHOro nojs. Bekrop YmoBa-IloliHTHHTA.

8. N3yyeHne ecTeCTBEHHOHAYYHBIX NOJOKEHUI, 3AaKOHOB M METOJAOB B OINTHKe.
I'maBa 16. T'eomerpuueckass ontuka. I'maBa 17. HWurepdepenunst
ceera(24.)[9,10,11,13,18] Ilpunmun ®depma. 3aKOoHBI TE€OMETPUYECKON ONTHKHU.
[TonHOE OTpakeHUe U ero NPUMEHEHNUE B TEXHUKE. JIMH3BI U 3epKaia.

HuTtepdepenims MOHOXPOMAaTUYECKUX BOJIH. KorepenTHOCTS. YcnoBus
UHTEp(OEPEHIIMOHHBIX ~ MAaKCUMyMOB U MHHMMYMOB. MeToasl  HaOIIOACHUS
unTepdepernun. Marepdepenims B Tonkux mieHkax. Kombia HeroToHa.

9. N3yyeHne eCTeCTBEHHOHAYYHBIX MOJIOKEHHI, 3AKOHOB M METOJA0B B BOJIHOBOM
ontuxke. I'maBa 18. /Iu¢ppakumsa cBera {ekuuss ¢ pa3dOpOM KOHKPETHBIX
curyaumi} (24.)[9,10,11,13,18] IIpunuun I'roiirenca-®Openensa. Meron 308 Openensi.
Hudpakuus Openens u Opaynrodepa Ha npocredux nperpagax. udpakunoHHas

pemerka.
10. NU3yyeHune ecTeCTBEHHOHAYYHBIX IOJIOKEHHUH, 3AKOHOB U MeToA0B. I'1aBa 19.
IHonsipu3anus cBeTa. I'naBa 20. B3aumoneiicreue cBeTa c

BemecTrBomM(24.)[9,10,11,13,17,18] dopmupoBaHue CHOCOOHOCTH aHAIM3UPOBATH
3aauu npodecCuOHATBHON EATEeIbHOCTH Ha OCHOBE IMOJIOXKEHUMN, 3aKOHOB U METOJIOB
B 00JacCTM MaTeMAaTHUKH, €CTeCTBEHHBIX M TeXHHUYECKHX Hayk. [lomydeHue u ananms
JIMHEMHO-TIOISIPU30BAaHHOTO cBeTa. 3akoH Mamtoca. 3akoH bproctepa. JlBoiiHoe
nydenpenomieHue. VckyccTBeHHasi onTUYecKasi aHU30TpoIusl. BpalieHue miockoctu
nossipu3anuu. Jlucnepcusi cBera. DJEKTpoHHas Teopusi aucrniepcund. HopmanbHas u
aHoMasbHas aucnepcuu. llornomnienue u paccessHue CBETA.

11. M3y4yeHue ecTeCTBEHHOHAYYHBIX IOJI0KEHUM, 3aKOHOB M MeToa0B. I's1aBa 21.
KBanToBasi ontuka(24.)[9,10,11,13,18] TemnoBoe uzmyueHue. AOCOIIOTHO YEPHOE
teno. 3akonbl Kupxroga, Credana-bonbiimana u Buna. ®@opmyna Penes-J[>xuHca.
['unotes3a Ilnanka. KBaHToBOE OO0BSICHEHHE 3aKOHOB TEIUIOBOTO M3iayudeHus. Dopmyiia
[Limanka.

12. U3y4yeHne ecTeCTBEHHOHAYYHBIX NOJIOKEHUI, 3aKOHOB M MeToa0B. I'y1aBa 21.
KBanToBasi ontuka(2u4.)[9,10,11,13,18] dotonsl. ®oTodddext. 3aKOHBI BHEITHETO
dotorddexra. Ypapuenue DitHmreitHa st poroaddexra. JaBnenue csera. Iddext
Komnrona. KopnyckyJisipHO-BOJTHOBOM JIyaju3M CBETA.

13. U3yyeHne ecTeCTBEHHOHAYYHBIX MOJIOKEHMI, 3aKOHOB M MeTOA0B. I'y1aBa 22,
Teopuss atoma bopa(24.)[9,10,11,13,18] Onsitel Pe3epdopna mo paccesnuro anbha-
yactull. [Inanerapnas monens aroma. opmyna banemepa. JInnenuarsie COEKTPHI



atomoB. [loctynarsl bopa. OnbiT @panka-Iepua.

14. U3yyeHne ecTeCTBEHHOHAYYHBIX NMOJIOKEHMI, 3aKOHOB M MeToA0B. I's1aBa 23.
JJleMeHTbl KBAHTOBOII MEXaHHUKM {JIeKIIHUS ¢ Pa300pOM KOHKPETHBIX CHUTYyalMii}
(24.)[9,10,11,13,18] Tmmote3a ne bpoinsa. dudpakmus wmukpodactui. I[IpuHIMn
HeonpeneneHHoctu ['eitzenOepra. BomHoBas QyHKIMS, €€ CTATHCTHYECKOE TOJIKOBAHUE.
Vpauenue Ipemunrepa. CranmonapHoe ypaBHenue Illpegunrepa s aroma
Bojopona. OnwiT IllTepna u I'epnaxa. KBantoBwmie uucna. IlpaBuna otbopa mis
KBAHTOBBIX TIEPEXOIOB.

15. 3y4yeHue eCTeCTBEHHOHAYYHBIX IOJIOKEHUI, 3aKOHOB M MeToa0B. ['y1aBa 24,
JaeMeHTbl (UMK AaTOMOB M MOJIeKkyJ(24.)[9,10,11,13,18] CnonrtanHoe wu
UHAYLHMpPOBaHHOE u3NydyeHue. (OcoOeHHOCTH JlazepHOro wu3nydeHus. [lpuHimn
TOXJAECTBEHHOCTH MHUKpodacThll. CUMMETPUYHBIE M AHTUCUMMETPUYHBIE BOJIHOBBIC
¢bynkuuu. bozonbl u depmuonsl. [lpunnun Ilaymu. KBanTOBBIE cTatHcTHUECKHE
pacrpeneneHus.

16. U3yyeHne ecTeCTBEHHOHAYYHBIX MOJIOKEHUI, 3aKOHOB M MeToA0B. I'y1aBa 25.
JjeMeHTbl (PU3MKH ATOMHOIO sAPa M JJIeMeHTapHbIX vacTtum(24.)[9,10,11,18]
CocraB U XapakTepUCTHUKUA aTOMHOTO sjipa. CBOMCTBA SI€PHBIX CUII. PaInOakKTUBHOCTD.
Buapl pagmoaktuBHOrO wH3nMydeHHs. SlnepHele peakumu. lcnosb3oBaHue SAEpPHOU
sHepruu. DyHIaMeHTalIbHbIE B3aUMOJICUCTBUS W OCHOBHBIE KJIACCHI AJIEMEHTAPHBIX
YaCTHII.

IIpakTuyeckue 3ausiTus (324.)
1. IlpuMeHeHHe eCTeCTBEHHOHAYYHbLIX 3aKOHOB M METOJA0B TeOPEeTHYECKOro
HCCJIeI0BAHMSA npu pelieHnu 3ajga4 no TeMe «MaruuTHoe
nmoJsie»(24.)[6,15,16,17,18] Ilpumenenue 3akoHa buo-CaBapa-Jlamiaca u npuHIMIA
CYIEPIIO3UILINM K pacueTy MarHUTHBIX IOJIEH B BAKyyMe.
2. IlpumeHeHHe eCTECTBEHHOHAYYHBIX 3aKOHOB W METOJ0B TEOPEeTHYECKOTO
HCCJIeI0BAHNSA npu peleHnu 3ajau no TeMme «MarHuTHoe
noJsie»(24.)[6,15,16,17,18] CunoBoe neiicTBHE MarHUTHOTO MOJIs: cujia JIopeHiia u cuia
Awmrepa. [[BuxkeHne 3apsHKEHHBIX YACTUI] B MATHUTHOM MOJIE.
3. IlpumeHeHMe eCTECTBEHHOHAYYHBIX 3aKOHOB H METOJ0B TEOPeTHYECKOTO
HCCJIeIOBAHMST TNPH  pellleHnM 3aJa4 10 TeMe  «JJeKTPOMATrHUTHAsI
UHAYKIUuI»(24.)[6,15,16,17,18] 3akon ®apanes. [Ipasuno Jlenua. Bpamenue pamku B
MarHuTHOM MoJie. CaMOUHIYKIMSI. DHEPIrUs ¥ INIOTHOCTh YHEPTUH MAarHUTHOTO IOJIS.
4. IlpumeHeHHe eCTECTBEHHOHAYYHbIX 3aKOHOB H METOJA0B TEOPEeTHYECKOI0
HCCJIeIOBAHMS TPU pPelIeHUH 3a1a4 Mo temMaMm «MarHuTHoe 1oJie B BellecTBe»,
«Teopuss MakcBesia»(24.)[6,15,16,17,18] 3akoH NOJHOrO TOKa [Ji1 MarHUTHOTO
MoJIsl B BEIIECTBE. ['paHUYHBIE YCIOBHS HA MOBEPXHOCTH pasziena JBYX MAarHETHUKOB.
MarunuTtHas npoHuaeMocTh. Teopust Makcgeia.
5. KontpoabHas padora Ne 1(24.)[6,15,16,17,18] KonTposbHas padota Ne 1. Moayib
«MarseTtuszmy.
6. IlpuMeHeHHE eCTECTBEHHOHAYYHBIX 3aKOHOB M METOA0B TeOPETHYECKOIr0
HUCCJICOBAHMS NPH PellieHUN 32124 1o Teme «['apMoHnYeckue



KoJie0anusn»(24.)[7,17,18] CBoOonaHbIe, 3aTyXarIlue W BBIHYXICHHBIE KOJeOaHHUs.
CnoxeHue KojieOaHUM.

7. IlpuMeHeHHMe eCTeCTBEHHOHAYYHBIX 3aKOHOB M METOA0B TeOPEeTHYECKOIr0
HCCJIeIOBAHMSI TPH pelmieHUW 3aga4 mno Tteme «Boanbin(24.)[7,12,15,16,17,18]
MexaHn4ecKre U 3JIEKTPOMArHUTHBIE BOJIHEI.

8. IIpumeHeHHMe eCTECTBEHHOHAYYHbIX 3aKOHOB U METOJA0B TEOPEeTHYECKOI0
HCCJIeIOBAHUS TNPH PpelieHud 3ada4 mo teme «Onruka»(24.)[7,12,15,16,17,18]
['eomeTpuueckas ontuka. Mutepdepenius ceera.

9. IlpumeHeHHe eCTECTBEHHOHAYYHBIX 3aKOHOB H METOJI0B TEOPEeTHYECKOI0
HCCJIeT0BAHMS npu peleHnu 3a1a4 no TEMeE «BosHoBas
ontuka»(24.)(9,10,13,16,17,18] dudpakius ceta.

10. IlpumeHeHMe €eCTECTBEHHOHAYYHBIX 3aKOHOB H METOJAOB TeOPETHYECKOr0
HCCJIeT0BAHMS npu peleHnu 3aaa4 mno TEMe «BoaHoBas
ontuka»(24.)[9,10,11,13,16,17,18] Ilonsipuzamusa ceera. Jucnepcust ceera.

11. KontposbHass padora Ne 2(24.)[9,10,11,15,17,18] KontponpHas pabGora No 2.
Monaynbs «Konebanus u BoiHbl. BojHOBas ONITHKAY.

12. IlpuMeHeHHEe eCTECTBEHHOHAYYHBLIX 3aKOHOB H METOJ0B TeOPETHYECKOI0
HCCIeA0BAaHUS NpU pemieHun 3axa4  no Teme «KBaHTOBBIE CBOIiCTBa
cBeTa»(24.)[5,9,13,17,18] Temnosoe wuznyuenue. dDororddexr. JlaBiaeHue cpera.
Oddextr KomnroHa.

13. IlpuMeHeHHe eCTECTBEHHOHAYYHbIX 3aKOHOB M METOJA0B TeOPeTHYECKOro
HCCJIeIOBAaHUS NPHU pelieHuH 3a1a4 mo reme «Atom bopa»(24.)[5,9,10,13,16,17,18]
[Limanerapnas momenb aroma. @opmyiia banemepa. [Toctynater bopa.

14. IlpuMeHeHHe eCTECTBEHHOHAYYHBIX 3aKOHOB M METOJ0B TEOPETHYECKOro
HCCJIeIOBAHNS TMPH PpelIieHuH 33Ja4 M0 TeMe «IJJeMEeHTbl KBaHTOBOM
MexaHukm»(24.)[5,9,10,13,16,17,18] BrisiBieHue yMeHUs JEMOHCTPUPOBATH 3HAHMS
3aKOHOB M METOJOB MaTeMaTHYECKHX, €CTECTBEHHBIX UM TEXHUYECKUX HayK. [IpuHiun
HeonpeneneHHoctu ['eizendepra. Cranmonapuoe ypaBuenue llIpenunrepa s aroma
Bojopoja. ITpaBuia oTGopa /1t KBAHTOBBIX MEPEXOIO0B.

15. IlpumeHeHHe €CTECTBEHHOHAYYHBIX 3aKOHOB H METOJAOB TEOPETHYECKOro
HCCJIeIOBAHMSI TPH PelleHUur 3a71a4 Mo TeMe «jieMeHThbl (M3UKHM aTOMHOIO
saapa»(24.)[5,9,10,13,16,17,18] PagroakTuBHOCTB. SlAepHbIC peakiuu.

16. KontpoasHas padora Ne 3(24.)[5,9,10,16,17,18] KourtponbHas padora Ne 3.
Monynb «KBaHTOBas onTuka. ATOMHas U siAepHast PU3NKay.

JlaGopaTopHblie padoTsbl (164.)

1. JIabopatopubie padora Nel. IIpoBeneHue 3KCIEPUMEHTAJIBHBIX HCCJIET0BAHUM
1o 3aJaHHOi MeToauke {padora B Maiabix rpynnax;} (34.)[2] JlabopaTopHas pabora
BBITIOJIHAIOTCS 3BEHbSIMU (110 2-3 CTyAEHTa) N0 pa3padOTaHHBIM MapUIPYTHBIM KapTaMm.
Ne26. Omnpenenenne HWHAYKIMA MarHUTHOTO TIOJIE Ha OCH KpyroBoro Toka. No
27.0npeneneHne rOpU30HTAIbHONM COCTABISAIONIE MAarHUTHOTO IMOJS 3€MJIM TaHT€HC-
rajgbBaHOMETPOM.

2. JIabopatopHasi pabora Ne2. [IpoBeneHune 3KCIIEPUMEHTAIBHBIX HCCIEA0BAHUI
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1o 3a/1aHHOH MeToAuKe {padoTa B MaibIx rpynnax;} (24.)[2] Jlabopatopuas pabora
BBITIOJTHAIOTCS 3BEHbSIMU (110 2-3 CTyAEHTA) IO pa3padOTaHHBIM MapIIPYTHBIM KapTaMm.
Ne3l. Cunet B MarHuTHoM mione. M3mepeHwe WHIYKIMM MAarHUTHOTO —TIOJIS
anekTpoarnHaMmoMeTpoM. Ned2 OmnpeneneHue yaeabHOTo 3apsiia 3JIeKTPOHA.

3. JlaGoparopHas paGora Ne3. IlpoBeneHne 3KCNEPUMEHTAIbHBIX HCCIEI0BAHNM
1o 3aJaHHOM MeToaMKe {padora B Maubix rpynnax;} (34.)[2] JlabopaTopHas padbora
BBITIOJTHSIFOTCS] 3BEHBAMHU (110 2-3 CTyAEHTA) MO pa3pad0OTaHHBIM MapIIPYTHBIM KapTam.
Ne38. UccnenoBanne MarHuTHOTO NoJist Ha ocu coneHonaa. Ne39.Onpenenenne KpuBou
HaMarHUYCHHUS Keesa.

4. JlabopatopHasi padora Ne4. IIpoBeneHue 3KCIEPUMEHTAIBHBIX HCCAECI0BAHUM
1o 3aJaHHOi MeToauke {padoTa B Maiabix rpynnax;} (34.)[3] JlabopaTopnas pabora
BBITIOJIHAIOTCS 3BEHbSIMU (110 2-3 CTy/AEHTa) M0 pa3padO0TaHHBIM MapUIPYTHBIM KapTaMm.
Ne7. N3yuenue untepdepeHnu cBera ¢ noMolbio Jiazepa. Ne8.Omnpezenenue paauyca
KPUBHU3HBI TUIOCKOBBINYKJION JWH3BI METOAOM HaOmoneHus koisienm Herorona. NelO.
N3yuenne mudpaknum @paynrodepa ¢ momomipio gazepa. Nell.Onpenenenue JTHHBI
CBETOBOI BOJIHBI C TIOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

5. JlabopaTopHasi padora Ne6. IlpoBeneHne 3KCnepUMEHTAJIBLHBIX MCCJIAEI0BAHUI
no 3a/1aHHOi MeToAuKe {padoTta B Mmaabix rpynnax;} (24.)[3] Jlabopatopuas pabota
BBITIOJTHSIFOTCS. 3BE€HBAMM (110 2-3 CTyAEHTa) MO pa3padOTaHHBIM MapIIPYTHBIM KapTam.
Nel2. WUzyuenune nonspuszauuu cera. [Ipoepka 3akona Mamroca. Nel3.Ilomsipuzanus
CBETa MPHU OTPAXKEHUM OT AudAJeKTpuka. M3yueHnue 3akoHa bprocrepa. Nel6 M3yuenue
JUCIIEPCUU CBETA.

6. JlabopaTopHas padora Ne8. IIpoBeneHne 3KCHEePUMEHTAJIBHBIX HCCJIEI0BAHUI
1o 3aJaHHOi MeToanke {padora B Maiabix rpynnax;} (34.)[3] JlabopaTopnas pabora
BBITIOJIHAIOTCS 3BEHbSIMU (110 2-3 CTyAEHTa) N0 pa3padOTaHHBIM MapUIPYTHBIM KapTaMm.
Nel8. M3ydenue 3akoHOB TeruioBoro msnydenus. Onpenenenue nocrosiuuoi Credana-
bonbimana. Nel9.M3yuenue 3akoHoB (orodddekra. OnpeneneHue padOThl BBIXOJA
dotosnexktponoB.  Ne20.M3ydyenume cmektpa aroma Bojaopona. OmpeneneHue
nocTossHHBIX Punoepra u [lnanka.

CamocrosTesibHast padora (1004.)
1. U3yuyenue Teopernyeckoro marepuana(l114.)[6,8,9,10,12,13,14,15,17,18] Pabora ¢
KOHCIICKTaMH JICKIIUH, YICOHUKAMU U yIeOHBIMH MTOCOOHSIMHU.
2. IToaroroBka K NPAKTUYECKUM 3aHATHIM " J1a00paTOPHBLIM
padoram(154.)[2,3,15,16,17,18] PaGoTa ¢ KOHCIIEKTOM JIEKIUH, Y4EOHBIMU TOCOOUSIMHU
no pemieHuto 3aaad. [loaroroBka oT4eTOB 10 J1AOOPATOPHBIM pabOTaM.
3. IloaroroBka K KOHTPOJbHbIM padoram(124.)[6,8,9,11,12,14,15,16,18] Pabora c
KOHCIIEKTaMH, Y4eOHUKAaMU U y4€OHBIMHU MOCOOUSIMHU.
4. IloaroroBKka K TECTHPOBAHUIO MO OTAeJbHbIM TemMaM(184.)[6,15,16] PaGota ¢
KOHCIIEKTOM JICKINH, yUeOHUKAMU U YYEOHBIMU TTOCOOUSIMU
5. BoinoJiHeHue HHAMBUAYAJbHOTO AomamHero 3aaanusi (M13)(84.)[5,18] Pabora ¢

KOHCITCKTOM JICKIIMH, Y4COHBIMH IOCOOMSIMU I10 PEIICHUIO 3ajad. [loaroroBka ordyera
o WJI3.
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6. IloaroroBka k »3k3amMeHny(364.)[6,12,13,14] PaGora Cc KOHCHEKTOM JICKIIUH,
y4eOHUKaMU U Y4eOHBIMH ITOCOOUSIMU

5. IlepeyeHb Y4e0OHO-METOAUYECKOI0 OOeCIEeYeHUS CAMOCTOSITEJIbHON PadoThI
00y4arIMXCcs M0 TUCHMUIJIMHE

Jist xaxaoro oOydaromierocsi ooecredyeH WHAWBHUAYalIbHBIM HEOrpaHUYEeHHbBIN
JOCTYIl K  JJIGKTPOHHO-OMONMMOTEYHBIM  cuctemMaMm: JlaHb, VYHHBepcHUTETCKas
Ooubnuoreka OH-NAWH, dJeKTpoHHOW Oubnmoreke AnTI'TY u K 2JIeKTpOHHOMN
uH(OPMaIIMOHHO-00pa30BaTENLHOM Cpeie:

1. Jlabopatopubie pabotel mo ¢usuke. Yactp [. Mexannka. MonekymnspHas
buznka W TepMOAMHAMHUKA. YdUeOHOE TMocoOMe ¥ METOJUYECKHE YKa3aHWs II0
BBITIOJTHEHUIO JTA0OPATOPHBIX pabOT Il CTYIEHTOB OYHOW (opMbl oOydeHHs. /
Pazpaboranu u
coctaBunu: Anapyxosa O.B., I'yposa H.M., Kykosckas T.M., Kupcra 1O0.b., KycTos
C.JI., Hayman JI.B., Ilaunesa [O.B., Pomanenko B.B., CrapocrenkoBa H.A., UepHbix
E.B. — bapuayn: U3a-Bo Antl'TY. —2019. —46 c.

[Ipsamas CCBIJIKA:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPtl ump.pdf

2. Jlabopartopuble paboThl 1o ¢uszuke. Yacts II. DnekTpuuecTBO U MarHeTU3M.
VYyebHoe nocobre U METOJMYECKUE YKA3aHMsI MO BBITOJHEHHUIO JJA0OpATOPHBIX padboT
JUIsl CTyIeHTOB Bcex (opm oOyuenus. / Pazpaboranu u cocraBwiu: ['yposa H. M.,
Kycros C. JI., IlaneBa FO. B., Pomanenko B. B., Uepnsix E. B. — bapuayn: U3a-Bo
Antl'TY. - 2019. — 84 C. [Ipsimas CCBhUIKA:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPt2 ump.pdf

3. Jlaboparopubie pabotsl 1o ¢uszuke. Yacte I1I. Konebanus u Bomubl. OnTHKA,
aToMHass W saepHas ¢(u3uka. Y4eOHOe MocoOMe W METOMWYECKHUE YKa3aHUs I10
BBITIOJTHEHUIO J1a0OpaTOPHBIX palbOT JyIsi CTYJAEHTOB OYHOM (opMbl 0OO0ydeHus. /
Pa3zpabGortanu u cocrasunu: JI.H. AreiikoBa, A.B. Bekman, H.M. I'ypoa, C.JI. Kycrtos,
B.B. Pomanenko, E.B. Uepnsix, B.JI. OpnoB, M.A. I'ymupoB — bapnayn: U3a-Bo
Antl'TY. — 2019. — 78 C. [Tpsmas CCBhLIKA!
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPt3 ump.pdf

4. IlaneBa HO.B., Hayman JI.B., XyxoBckas T.M. YueOGHO-meTOAHUYECKOE
nocoOue MO BBIMOJHEHUIO pacyeTHoro 3afanust nmo ¢usuke. Yacte [. Mexanuka.
MonekynapHas (usuka U TepMoAMHAMUKA. JiekTpuuectBo. — bapnayn: W3n-Bo
Antl'TY, 2020. — 140 C. [Ipsamas CCBhLIKA:
http://elib.altstu.ru/eum/download/of/Zhukovskaya Physicsl ump.pdf

5. TMaueBa 1O.B., Yepnsix E.B, Hayman JIL.B., XykoBckas T.M. VYueOHo-
METOIMYECKOe TTOCOOME MO BBHIMOJHEHUIO pacueTHOro 3amanus no ¢usmke. Yacts 1.
Marnetusm. KonebGanus u BomHbl. Ontmka. ATOMHas © siepHas (uU3MKaA: IS
CTyAeHTOB Bcex (popMm oOyuenusi. — bapnayin: M3n-Bo
Antl'TY, 2020. — 181 C. [Ipsamas CCBLIKA!
http://elib.altstu.ru/eum/download/of/Paceva FisPtIIMKVOAYaF rz mu.pdf
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6. [Taniea 0. B. Jlekiuu no gusuke. DnekrpoMarneTusM. Y4eOHOe MOocoOHe 1o
Kypcy (QU3MKH A7 CTYJCHTOB OYHOUM M 3a04HOU (QopMbl oOyueHwus.- bapHayn: u3n-Bo
Antl'TY, 2013. =77 C. [Tpsimast CCBLJIKA:
http://elib.altstu.ru/eum/download/of/Paceva_elmag.pdfl | Bepudumupopanol
03.03.2023

6. IlepeyeHnb y4eOHOM JTUTEPATYPbI
6.1. OcHOBHas nUTEpaTypa

7. CasenneB, U. B. Kypc o6mieit pusuxu / M. B. CaBenwseB. — U3x. 4-¢, nepepad.
— Mocksa : Hayka, 1970. — Tom 1. MexaHuka, KojaeOaHus U BOJHBI, MOJICKYJISIpHasI
bmzuka. — 505 c¢. : wmin — Pexum gocryma: mno moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=477374 (nata obOpamenus: 09.02.2023).
— TeKCT : 2JIEKTPOHHBIN.

8. Casennes, U. B. Kypc obmeit ¢pusuxu / . B. CasenneB. — U3x. 4-e, mepepad.
— Mocksa : Hayka, 1970. — Tom 2. DnektpudectBo. — 430 c. : wi. — Pexxum gocrtyna: no
noamucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=494689 (mata
oopamienus: 09.02.2023). — TeKCT : 37EKTPOHHBIH.

9. Camennen, U. B. Kypc obmeti pusuku / . B. CasenneB ; mox pen. JI. JI.
EnkoBckoro. — U3n. 3-e, nom., nepepad. — Mocksa : Hayxka, 1970. — Tom 3. OnTtuka,
aToMHasi Qu3uKa, (pU3MKa aTOMHOrO s/ipa W 3JEMEHTapHbIX 4YacTul. — 527 c. : Wil —
Pexum JoCTyma: o MHOJIUCKE. — URL:
https://biblioclub.ru/index.php?page=book&i1d=483316 (mara obpamenus: 09.02.2023).
— TeKCT : AIIEKTPOHHBIMN.

10. Huxepog, B. A. ®usuka: coBpeMeHHbIN Kypc : yueoHuk / B. A. Hukepos. — 4-
e u3a. — Mocksa : [amkoB u K°, 2019. — 452 c. : wi. — PexkuMm noctymna: 1mo moamnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=573262 (mara oOparmieHus:
21.02.2023). — ISBN 978-5-394-03392-6. — TeKCT : 3JIEeKTPOHHBI.

6.2. JlonionHuTenbHas JIUTEpaTypa

11. Muxees, B. A. ®uszuka : yuebHoe nocobue : [16+] / B. A. Muxees, O. b.
MuxeeBa, B. M. ®aruH ; TroMeHCKHN TOCYAAapCTBEHHBIM YHUBEPCUTET. — TIOMEHD :
TroMeHCKUI TOCYIapCTBEHHBIA YHUBEPCUTET, 2013. — 419 c. : nn. — Pexxum gocrymna: no
noanucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=567395 (nara
oOpamenus: 09.02.2023). — bubnuorp. B kH. — ISBN 978-5-400-00812-2. — TekcrT :
AJIEKTPOHHBIM.

12. Ky3nenos, C. 1. Kypc nekiuit o pusuke. Inekrpocratuka. [locTosTHHBIN
TOK. DnekTpomarHeTusM. Konebanus u BosnHbl: yuebHoe nocodue / C. U. Kysnenos, JI.
N. Cemxuna, K. W. Porosun ; MunucrepctBo obpazoBanus Poccuiickoit denepanuu,
HannonanbHbeIl HCCHEI0BATEIbCKUA TOMCKHN TOCYHAapCTBEHHBIM YHHUBEPCUTET. —
Tomck : N3gaTenbcTBO TOMCKOTO moauTexHuyeckoro yHusepcurera, 2016. — 290 c. :
w1, Tabm, cxeM. — Pexmm  gocryma: mo  moammcke. —  URL:
https://biblioclub.ru/index.php?page=book&id=442116 (mata obpamenus: 21.02.2023).
— buGnuorp. B kH. — ISBN 978-5-4387-0562-8. — TekcT : 371€KTPOHHBIH.
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13. bapcykos, B. . ®u3uka. BomHoBas 1 KBaHTOBasi ONTHKA : yueOHOE TTocoOue
/ B. W. bapcykoB, O. C. JImurpueB. — TamboB : TamOOBCKHil TOCYyIapCTBEHHBIN
texHnueckuit yausepcuret, ObC ACB, 2012. — 134 c. — ISBN 978-5-8265-1122-0.
— Texcr : anextponnsiii // Lludposoii o6pazoatenbHbiii pecypc IPR SMART : [caiiT].
— URL: https://www.iprbookshop.ru/63917.html (mata o6pamenus: 21.02.2023). —
PexxuMm noctyna: st aBTOpU3HP. MOJIb30BATENEH

14. CabputnHckuii, A. B. @u3uka B 3agadax Y.2. DieKTpocTaThKa, OCTOSHHBIN
TOK, 3JIEKTpOMarHeTusMm : ydeOHoe nocodue / A. B. Cabpumnnckuii. — benropon :
benropoackuil rocyaapCTBEHHbIM TeXHOJIOrM4eckul yHusepcurer uMm. B.I'. Illyxosa,
OBC ACB, 2019. — 96 c. — Tekct : anektponHsbiil // L{udpoBoit 0OpazoBarenbHbII
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/106207.html (naTa
obpamenus: 21.02.2023). — PexuM gocTyna: Ajisi aBTOPU3UP. TTOJIH30BaTEIICH

15. CxasipoBa, E. A. CrpaBouHMK 1O (U3MKE ¢ TpPUMEpaMH PEIICHHs 3ajiad.
Yacts 1 : yuebnoe mocodbue / E. A. Ckusapona, H. /I. Tonmauesa, C. U. Ky3nenos. —
Tomck : Tomckuil nmonurexHuyeckuii yuusepcurer, 2017. — 221 c¢. — ISBN 978-5-
4387-0742-4. — Texcrt : snextponnsiid // IludpoBoit oOpazoBaTenbHbIl pecypc [PR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/83985.html (naTa obpamenmus:
21.02.2023). — PexuM goctyna: 1Jisi aBTOPU3UP. MOJIb30BATENIEH

16. lleinaxos, H. E. ®u3nka: npuMepsl pelieHns TUTIOBBIX 3a1a4. 3aJaHus JUIs
CaMOCTOSITeNIbHOM paboThl : yueOHoe nmocodue : [16+] / H. E. IllelinakoB ; PocToBckuii

rocynapcTBeHHblii sxoHomudeckuii yHuBepcuteT (PUHX). — Pocros-Ha-/lony
N3 narenscko-nonurpaduueckuii komrieke PI'DY (PUHX), 2019. — 246 c. : wi., rpad.
— Pexum JIoCTyma: 10 MHOJIUCKE. — URL:

https://biblioclub.ru/index.php?page=book&id=614997 (nara obpamenus: 09.02.2023).
— bubnuorp. B kH. — ISBN 978-5-7972-2637-6. — TeKCT : 2JIECKTPOHHBIH.

7. llepeyenb pecypcoB HMH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHON  CeTH
«/HTEpHEeT», He0OXOAUMBIX 1JISl 0CBOCHH S JUCHUILIUHBI

17. https://wolfram.com/
18. http://nuclphys.sinp.msu.ru/

8. ®oHA OLEHOYHBIX MaTepuaJI0oB JId MNPOBECACHUA TEKYHICI0O KOHTPOJIA
YCneBaeMoCTu U l'[pOMC)KyTO‘lHOﬁ arrecranumn

CopepkaHne  NPOMEXKYTOUHOW  aTTECTAllUM  pPacKpbIBaeTcd B KOMILIEKTE
KOHTPOJIMPYIOIIMX MATEPHAJIOB, IPEAHA3HAYEHHBIX JUISI IPOBEPKH COOTBETCTBHUSA
YPOBHSI MOATOTOBKUA N0 JucuuiuinHe tpedoBanusiM PI'OC, koTopble XpaHATCA Ha
kadenape-pazpadborunke PI1J] B meuarnom Bujge u 8 SUOC.

®onn  oueHouyHblix MatepuanioB (DPOM) mno gucUUIIMHE TPENCTaBlIeH B
IIPUJIOKEHUH A.
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9. IlepeyeHb MH(POPMAIHOHHBIX TEXHOJIOTHiA, HCIOJIb3yeMbIX MPH OCYIIECTBJICHUHU
o0pa3oBaTeJIbHOI0  mpomecca MO0 JUCHMIUVIMHE, BKJIKYasg  INepevYeHb
NMPOrpaMMHOIO0 odecrnevyeHusi U MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM

Jlis yCHemHoro OCBOEHUS AMCLUIUIMHBI HCHOJB3YIOTCS PECYpPChl 3JIEKTPOHHON HH(POPMAIMOHHO-
o0Opa3oBaTeNnbHON Ccpeabl, 00pa3oBaTENbHbIE WHTEPHET-MOPTAJbl, I00albHas KOMIbIOTEpHAas CETh
HuTteprer. B mnponecce M3y4eHHMs IUCUUILUIMHBI INPOMCXOIUT HHTEPAKTUBHOE B3aHMOJCHCTBHE
o0yyaroIerocs ¢ mpenojaBaTesieM uyepe3 JMUHbIH KaOUHET CTyIeHTA.

Nenin Hcnosb3yemMoe nporpaMmMHoe odecrneyeHune
1 LibreOffice
2 Windows
3 Antusupyc Kaspersky
Nenmn Hcnonb3yemblie npodeccnoHaibHbie 0a3bl JAHHBIX M HHPOPMALIMOHHBbIE
CIIPABOYHbIE CHCTEMBI
1 becninatHast snekTpoHHas OubOnmoreka oHmaiiH "EnuHoe OKHO K 00pa3oBaTElbHBIM

pecypcaMm" sl CTYIEHTOB U TPETOJaBaTesieii; KaTalor CChUIOK Ha 00pa3oBaTebHBIC
unTepHeT-pecypesl (http://Window.edu.ru)

2 Hanumonanenas snexkrponHast oubnuorexka (HOB) — cBoOGonHbIi nocTyn uMTareneil k
¢donmam poccuiickux Oubmmorek. CoIep>KUT KOJUIEKIHMH OLHU(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JIOCTYTA, TaK U OTPAHWYCHHBIX aBTOPCKUM IPABOM), a TAKKE KaTaJor
u3JaHuil, xpananmxcs B oubnuorekax Poccun. (http://H36.pd/)

10. Omnwucanume  MaTepHAIbLHO-TEXHHMYECKON  0a3bl, HeOOXOAMMOM  JJId
OCYLIECTBJIEHUSI 00Pa30BaTEJbHOI0 MpoLecca M0 JUCHUILINHE

HaumeHoBaHMe cienUAJIbHBIX NOMEILEHUH U MOMeEIIeHUIl JJIsl CAMOCTOATEIbHOMN paﬁoTbI

yueOHbIe ayIUTOPUH JJIsl IPOBEJCHHs YUeOHbIX 3aHATUN

IOMCIICHUA IJIA CaMOCTOSTCILHOM pa6OTI)I

MarepuanbHO-TEXHUYECKOEe OOecTeueHue M OpraHu3aiys o00pa30BaTEIbLHOIO
mporiecca 1o AUCHUIUIMHE JIJI1 MHBAJIUIOB W JIUIl C OIPAHUYCHHBIMU BO3MOKHOCTSIMHU
3I0POBbSI OCYIIECTBIIIETCS B COOTBETCTBUU ¢ «IlonoxkeHrneM 00 0Oy4eHUN WHBAIHIOB
Y JIMI C OTPAaHUYECHHBIMUA BO3MOKHOCTSIMH 3/10POBbS».
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