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1. OO01ue moJI0KeHNA

Paboyas nmporpamma aucuriInHel «PU3MKa» COCTaBICHA B COOTBETCTBUH C TPEOOBAHUSAMU
(beneparbHOrO TOCYAapCTBEHHOTO0 00pa30BaTENbHOTO CTaHIAPTa, YTBEPXKICHHOTO MPHUKA30M
MunuctepctBa oOpa3zoBanus 1 Hayku Poccuiickoit @enepanun Ne 929 ot 19.09.2017, u ocHOBHO#
npodeccnoHaIbHON 00pa30BaTEIbHON MpOrpaMMbl MOATOTOBKH «lIporpammHOoe oOecrieueHue
CPEICTB BBIYMCIUTEIBHON TEXHHKM UM aBTOMAaTU3UPOBAHHBIX CHUCTEM» IO HAIMPaBJICHUIO
noarotoBku «09.03.01 Mudopmaruka v BHIYUCIUTEIbHAS TEXHUKAY.

3agaun
JUCHIUITIINHBI

Ognagenne QpyHaaMEHTATIBLHBIMU MMOHITHAMH, 3aKOHAMH U

TEOPUAMHU KJIACCUYECKOM U COBPEMEHHOU (PM3UKH, a TAK)KE METOIaMU
(hbu3MUECKOTo UCCIIEOBAHHUS.

OBnazieHue nprueMaMy U METOJIaMU PEIIeHNs KOHKPETHBIX 3a/1a4 U3
pa3IU4HbIX 00JacTel PU3NKY.

O3HakoMJIEHHE C COBPEMEHHOM Hay4yHO anmapatypol, (opMHUpOBaHUE
HaBBIKOB MPOBEACHUS (PU3NUECKOTO IKCIIEPUMEHTA, YMEHHUE BBIJICIUTh
KOHKpeTHOE (PM3NUYECKOE CO/Iep KaHNE B MPUKIIAIHBIX 3a7a4ax Oyaymien
CIELUAIbHOCTH.

OcCHOBHbIE
pasnesbl / TeMbl
AUCITUITIINHBI

Pa3nen 1 ®usnuyeckne 0ocHOBbI MeXaHUKHU: KuHemaTHKa MOCTYNaTeIbHOTO U
BpallaTeIbHOTO JBMKEeHMS, [[uHaMKKa MOCTYNaTeIbHOTO U BPAIaTeIbHOTO
JBUKEHMSI, 3aKOHBI COXpPaHEHUSI UMITyJIbca U SHEPTruu. MexaHnuueckas
sHeprus. Pabota, Tarorenue. DieMeHThl TEOPUU MO DIIEMEHThl MEXaHUKH
JKUJIKOCTEN, DIIEMEHTHI CIENUAIBHON TEOPHH OTHOCUTENbHOCTU, Du3nyeckue
OCHOBBI MEXaHHKH.

Pa3znes 2 OcCHOBBI MOJIEKYJISIPHOM (DU3UKHU U TEPMOAMHAMUKU:
MouteKynapHO-KUHETHYECKas TeOpUs UACATbHOTO raza. ONbITHBIE 3aKOHBI
UJIealibHBIX Ta30B YpaBHeHue Kianeiipona-Menaeneea, CTaTHCTUYECKHUE
3aKOHBI MOJIEKYJIIPHON (U3HUKH. SIBICHUS IepeHOca B TEPMOIMHAMUYECKHUX
HEPaBHOBECHBIX cUCTeMax, [lepoe Hauano Tepmonunamuku. [Ipumenenne
IIEPBOr0 Hayajla TEpPMOJAMHAMUKH K H30Ipoueccam, Bropoe Hagaio
TEPMOIUHAMUKHU. DHTponHUsA. TemoBble IBUraTeNIN U X0JI0IUIbHBIE MALIVHBbI,
PeanbHble rassbl.

Pa3nen 3 DaekrpocraTtuka. [IocTOSSHHBINA TOK: DJIEKTPOCTATUYECKOE MTOJIE U
€ro0 XapaKTEpUCTUKU B BaKyyMe U BelecTBe. OCHOBHBIE TEOPEMBI U1
UIEKTPOCTATUYECKOTO MOJIS B BAKyyMe U BelecTse, [ [poBonHukY 1
JUBJIEKTPUKH B DJIEKTPUUECKOM MOJIE. DIEKTPOEMKOCTb IPOBOAHUKOB U
KOH/IEHCATOPOB. DHEPrusl 1 00beMHask INIOTHOCTh SHEPTUHU HIIEKTPUUECKOTO
110Jis1, ITocTOSIHHBIN 3JIEKTPUYECKUN TOK, €70 XapaKTEPUCTUKHU U YCIIOBHUS
CyLIECTBOBaHMS. 3aKOHBI IOCTOSHHOTO TOKa, JJIEKTpocTaTuka. IlocTosiHHbIN
TOK.

Paznen 4 DaexkTpoMarneTusm: MarHuTHOE 110JI€ U €T0 OCHOBHBIE
XapakTepuCcTHKH. 3akoH brno-Casapa-Jlamiaca. JleficTBuE MarHUTHOTO MOJIA
Ha TOKHM U 3apsbl, MarHuTHoe noJje B BemecTse. [(ua-, mapa- u
(beppoMarHeTuky, SIBneHne 3eKTPOMArHUTHOM MHAYKIUU U CAMOMHTYKIIHH.
[IpaBuno Jlenna, OcHoBEI TeOpUM MakcBesia.

Paznen 5 KoJsie6anusi u BostHbI: CBOOO/IHBIE HE3aTyXalOIINE U 3aTyXalOIIHe
MEXaHUYECKHUE U 3JIeKTPOMAarHUTHbIE KoJieOaHus1, BeIHyX1eHHbIEe KOJIeOaHusl.
Crnoxenue xonebanuii, BoiHbl, UX XapakTepUCTUKHU. YpaBHEHUE IIIOCKOH U
cdepuueckoil BOJIH, DHEPrHUsi MEXaHUUECKUX U AJIEKTPOMArHUTHBIX BOJIH.
Paznen 6 Ontuka. KBanToBasi npupoaa usay4eHus: DIeMEHTbHI
reOMETPUUECKO ONTHKY, BOITHOBBIE CBOMCTBA CBETA, TENI0BOE U3IIyUEHHE.
dotorddexkr.




Pa3nen 7 JiieMeHTHI KBAHTOBOM (PU3NKH aTOMOB, MOJIEKYJI M TBEPABIX
Tes: Teopus aroma Bogopoa 1o bopy, S1eMeHThl KBAaHTOBOM MEXaHUKH,
OnemeHTs! (pU3MKK TBepAOTO Tema. [loHsTHe 30HHOM TEOPUH TBEPIBIX TEI.
Paznen 8 DiieMeHTHI (PU3MKU AaTOMHOTO S/IPA M 3J1eMEHTAPHBIX YACTHIL:
DneMeHTH! GU3UKU aTOMHOTO SiApa, JJIeMEHTapHbIE YaCTUIIbI, KilacCU(UKAIUs
3JIEMEHTAPHBIX YACTHII.

2 IlepeuyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHsI N0 AUCHUILIHHE (MOIYJIIO),

COOTHECCHHBIX ¢ HHAUKATOPAMH T0CTHKCHU S KOMIIeTeHII il

[Tponecc uzyuenust nucuuruinHbl «DuU3nKay HaMpaBieH Ha GOPMUPOBAHUE CIIETYIOITUX
kommneTeHui B cootBeTcTBUHM ¢ @I'OC BO 1 0CHOBHOM 00pa30BaTEIbHON TPOTrpaMMOii:

Kon n HaumeHnoBanue WNHpaukaTopsl 1OCTHKEHUS IInanupyemMsle pe3yiabTaThl
KOMIETEHLIUN 00y4eHus Mo TUCIUIUINHE
O6menpodeccruoHanbHbIC

OIIK-1 OIIK-1.1 3HaTh: (pU3MUECKUe SABJICHUS U
Crioco0eH NpUMeHsITh 3HaeT OCHOBbI MAaTEMAaTUKH, | OCHOBHBIE 3aKOHBI (PU3UKH,
€CTeCTBEHHOHAy4YHbIE U €CTECTBEHHOHAYYHbIX MPUMEHEHHE 3aKOHOB COXPaHEHUS
oOLIeMH)KEeHEpHbIE 3HAHU, JUCLIUTUIMH, B BOKHEHUIIINX MPAKTHYECKUX
METO/IbI MATEMaTH4YECKOTO BBIUMCIINTEIILHON TEXHUKH U | IPUWIIOKEHUSX; (pU3nUecKre
aHaJIN3a U MOJICINPOBAHUS, IPOrpaMMHPOBAHUS BEJIMYMHBI U (PU3UUECKHE
TEOPETUICCKOTO U OIIK-1.2 KOHCTAHTBHI, UX OTIPE/ICTICHHE,

AKCTIEPUMEHTATBHOTO
WCCIICIOBAHUS B
npodeccuoHaTbHON
JESTEIIbHOCTH

YwMeert pemaTth CTaHIapTHBIC
npodeCCHOHANIbHBIE 33791
C IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U
OOLIEMH)KEHEPHBIX 3HAHUI,
METOJIOB MaTeMaTHYECKOT0
aHaJIM3a U MOJICIMPOBAHUS
OIIK-1.3

Brnageer HaBbikamMu
TEOPETUYECKOTO U
JKCIIEPUMEHTATILHOTO
ucclieJoBaHus 00bEKTOB
npodeccuoHaITbHON
JeSITEeTbHOCTH

CMBICII, CIOCOOBI U €IMHULIBI UX
U3MepeHus; PyHaaMeHTabHbIE
(buznyecKue OMbITHI, UX POJIb B
pa3BUTUU HAYKW; HAa3HAUYCHUE U
MIPUHIIUIIBI I€UCTBUS BAXKHEUIIINX
bu3nIecKuX IprudOPOB.

YMeTh: 00BSICHUTH OCHOBHBIE
Ha0II0JaeMble IPUPOJIHBIE U
TEXHOTCHHBIC SBJICHUS U dPDEKThI
C TIO3UIHHA PyHIaMEHTATBHBIX
(GU3HYECKUX B3aMMO,ICHCTBHM,
HCTOJIKOBBIBATh CMBICI
buznyecKuX BETUYHUH U TOHSATHIA;
3aMyChIBaTh YPABHEHUS IS
bu3znyeCcKuX BETUYHUH U HAXOIUTh
UX peleHus, padboTarth ¢
npubopamu 1 000pyI0BaHHEM
COBpPEMEHHOM (puznyeckon
nabopaTtopuu; MPUMEHSTh
OCHOBHBIE METOIbI (PH3UKO-
MaTeMaTHYeCKOTO aHaIHU3a ISt
peIleHts eCTECTBEHHOHAYYHBIX
3a/1a4; MCIO0JIb30BaTh METOIbI
(bU3NYECKOTO MOIEIIUPOBAHMS B
WH)XCHEPHOU MPaKTUKE.

Brnagets: pa3nudHbIME
METOIUKaMH (PpU3UUIECKUX




U3MEpeHul mpu 00paboTKe
HKCIIEPUMEHTAIbHBIX JaHHBIX, B
TOM YHCJIE C IPUMEHEHUEM
KOMIIBIOTEPHOU TEXHUKU U
UH(POPMALMOHHBIX TEXHOJIOTHIA
NIPY pEIICHUH 331a4; HaBBIKAMHU
OKCIUTyaTallid OCHOBHBIX
puObOpOB U 000PYAOBAHUS
COBpPEMEHHOH (pru3nyeckon
nabopaTtopum.

3 MecTo AMCHUITUHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucuumninuHa BXOAUT B cocTtaB Onoka 1 «/lucrumnmbel (Moaynu)» W OTHOCHUTCS K
00s3aTeNbHOM YacTH.

Mecto npucuuruiiHel  (3Tan GOPMUPOBAHHSA KOMIIETEHIIMH) OTPaXXE€HO B  CXeMe
¢bopMHUpOBaHMST KOMIETEHLUW, TMPEACTaBICHHOM B JOKyMeHTe OyeHouHble Mamepuanvl,
pa3MeIleHHOM Ha caiTe yHuBepcuteTa WWW.Knastu.ru / Haw ynusepcumem | Obpazosanue |
09.03.01 Augpopmamuxa u svruuciumenvras mexrnuka /Oyenounvle Mamepuainl).

Huctunnuna «®du3nkay 4YacTUYHO peanusyercss B (GopMe MPaKTHYECKOW TOITOTOBKH.
[IpakTiyeckas MOATOTOBKa OPTraHU3YeTCS IYTEM TMPOBEAEHUS / BBINOJHEHUS MPAKTHUECKUX
3aHATHUH, JTA0OPATOPHBIX PadOT.

4 Conep:xaHue TUCHHUIUIMHBI (MOYJisl), CTPYKTYPHPOBAaHHOE N0 TeMaM (pa3aejiam) ¢
yKa3aHHeM OTBeJeHHOI0 Ha HUX KOJIHYeCTBA aKaleMUYeCKHX YacOB M BU/I0B yueOHOM
padoThI

4.1 CTpykTypa M cojepsKaHue JUCHUIIHHBI I 04HOH GopMBbI 00yUeHust

Jucnunnuna «®Puszuka» u3ydaercs Ha 1, 2 kypcee, 2, 3 cemecTpe.

OO6mrast TpynoEMKOCTh JUCHUILIMHBI COCTaBIsAeT 8 3.€., 288 4., B TOM 4YHCIIe KOHTAaKTHas
pabora oOyyaromuxcsi ¢ npenoaasareneM 120 u., mpomexyTouHasi aTTectauus B opme 3auera u
3a4eTra ¢ OIIEHKOM, caMOCTOATENIbHAs paboTa oOyqaronuxcs 1684.

Buapl yueOHOM pabOThI, BKIIOYAs CAMOCTOATEIBHYIO
paboTy 00yUaromuXcs U TPYAOEMKOCTD (B Yacax)
KonTakTtHas padora
HaumenoBanue pa3aenos, TeM U IPeroIaBaTels
coJiep:kaHue MaTepuana 00yJarOIIMHUCS VIKP [Tpom. CPC
[Tpaktuu | JlaGopar aTTecT.
Jlexuu ecKue OpHBIE
3aHATHS | PaOOTHI
Pa3znen 1 «®u3uveckne 0CHOBbI MEXaHU KN
Kunemaruka nmoctynareiabHOTO U 1 2 6
BpAaIIaTeIbHOTO JBMKEHUS
JluHaMuKa MOCTYNaTeNbHOTO U 1 4 2 6
BpAaIIaTeIbHOTO JBMKEHUS
3aKOHBI COXPAHEHUS UMITYJIbCa U
sHepruu. Mexanudeckast 3Heprusi. 1 2 2* 6
Pabora.
Tsarorenue. DneMeHTH TEOPUH TOIS. 1 2 6
DNeMEeHThl MEXaHUKH KHUJIKOCTEH
DNeMeHTHI CIIeIUAIbHON TEOPUHN 1 2 6
OTHOCHUTEIBHOCTHU



http://www.knastu.ru/

Bunpl yaeOHOI paboThI, BKIIOYAs CAMOCTOS TEIHHYIO

paboTy o0yuaromuxcs U TPyJI0EMKOCTh (B yacax)

HaumenoBanue pa3nenos, TeM U

KonrakTthas pabota
IpernoiaBaTes ¢

CoJiep’KaHue MaTepuaia 00yyaronMMucs [Tpom.
HKP CPC
[Ipaktnu | Jlabopar aTTecT.
Jlekumun €CKHe OpHBbIE
3aHATUS | pabOTHhI
Pa3nen 2 «OcHOBBI MOJIEKYJISIPHOH (PU3UKH ¥ TEPMOTUHAMHUKI»
MonexkynsapHO-KUHETHYECKas TEOPHs
uaeanbHOTO Ta3a. ONBITHBIE 3aKOHBI 1 4 5 6
HJICATIbHBIX Ta30B Y paBHEHUE
Knaneiipona-MeHnieneena
Crartuctuueckue 3aKOHbI
MOJIEKYJIIpHON PU3UKU. SBIeHUS 1 5 6
nepeHoca B TePMOIMHAMUYECKUX
HEPaBHOBECHBIX CHCTEMax
[IepBoe Ha4aI0 TEPMOAMHAMUKH.
[TpumeneHne nepBoro Havaa 1 2 2 6
TEPMOJUHAMUKH K H30TIPOIIeCcCcaM
Bropoe Havano TepMoAMHAMUKH.
OuTponus. TennoBble ABUTaTeN U 1 2* 6
XOJIOIUJIbHBIE MAITUHbBI
PeanbHbie razbl 1 2 6
Pa3nen 3 «uekrpocratuka. [locToOSHHBIN TOK»
DneKTpocTaTH4eCKOe MoJIe U €ro
XapaKTEePUCTUKH B BaKyyMe U
BemecTBe. OCHOBHBIE TEOPEMBI IS 2 4 6
ANIEKTPOCTATUYECKOTO MOJIS B
BaKyyMe U BEIIECTBE
[IpoBOJHUKY U TUDNIEKTPUKH B
AIIEKTPUYECKOM II0JIE.
DIEKTPOEMKOCTh TPOBOJHUKOB U 1 2 6
KOHJICHCATOPOB. DHEPTUsi U
00BbeMHas IIIOTHOCTh SHEPTHU
AIIEKTPUYECKOTO TOJIS
ITocTOSAHHBIN 3JIEKTPUUECKHUH TOK,
€ro XapaKTePUCTUKU U YCIOBUS 1 2 % 6
CyIIECTBOBaHUS. 3aKOHBI
MMOCTOSTHHOTO TOKa
KonTtponsHas padota 1 (1o paszaenam 10
1, 2,3)
3auer
Paznen 4 «nekTpoMarHeTusm»
MarsuTHO€ noJie ¥ €ro OCHOBHbIE 1 4* 2
xapakTepucTUkH. 3akoH buo-Casapa- 5
Jlannaca. /leficTBue MarHUTHOTO
TI0JISI HA TOKU U 3aPSiJIbI
MarnuTtHoe noie B BemiecTBe. ua- 1 2 2 5
napa- u (heppoMarHeTUKu
SIBneHME 3NEKTPOMAarHUTHOM 1 2 2 4

HWHAYKIIHUU U CAMOUHIOYKIIHHU.




Bunpl yaeOHOI paboThI, BKIIOYAs CAMOCTOS TEIHHYIO
paboTy o0yuaromuxcs U TPyJ0EMKOCTh (B yacax)
KonrakTthas pabota
HaumenoBaHnue pa3aenos, TeM U MperoaBaTelis ¢
CoJiep’KaHue MaTepuaia 00yyaronMMucs [Tpom.
HKP CPC
[Ipaktnu | Jlabopar aTTecT.
Jlekumun €CKHe OpHBbIE
3aHATUS | pabOTHhI
IIpaBuiio JIenna
OcHoBbI Teopun MakcBemia 1 4
Pa3nen 5 «Kosie6aHusi 1 BOJTHBI»
CBoOoHBIC HE3ATYXAIOIIUE U 1 2 2
3aTyXarlMe MEXaHNYECKHE 1 4
AJIEKTPOMATHUTHBIC KOJICOaHUS
Brinyxiennbie koneOaHusl. 1 2 4
Crnoxenue xoseOaHmit
BonHbl, MX XapaKTepUCTUKU. 1 2* 2
VYpaBHEHHE TIOCKOH U ChepruyecKux 4
BOJIH
DHeprus MeXaHWIeCKUX U 1 2 4
AJIEKTPOMArHUTHBIX BOJIH
Paznen 6 «OnTuka. KBanToBasi npupoaa u3Jiy4eHus»
DIeMEHTHI TeOMETPUIECKON ONTHKU 1 2 4
BonHoBble cBoiicTBa cBeTa 1 2* 2 5
Tennopoe nznydenue. Porodd ekt 1 2 2* 5
Pa3nen 7 «1eMeHTbI KBAHTOBOI (PM3HMKH aTOMOB, MOJIEKY.JI M TBEPIABIX TeJD)
Teopus aroma Bogopoaa mo bopy 1 2 5
DNeMEeHTHl KBAaHTOBOW MEXaHUKH 1 2 4
DneMeHTHI (PU3UKH TBEPAOTO Tea. 1 2 2
[ToHsiTHE 30HHOM TEOPUM TBEPIBIX 4
Tel
Pa3nen 8 «JeMeHTHI (PU3MKH ATOMHOTO SI/IPA ¥ 3JIeMEHTAPHBIX YaCTHID)
DneMeHTHl (U3UKHA aTOMHOTO sI/ipa 1 2 5
DJieMeHTapHbIE YaCTUIIbI, 1 2
KJ1accu(pHUKaIs 3JIeMEHTapHBIX 4
YacTHI]
KontponbHas padota 2 (1o pa3aenam
4,5,6,7, 8) 10
3a4eT ¢ OLIEHKOH
HUTOI'O no aucuuniuHe 30 60 30 168

*B BUJIE MPAKTUYECKOU MOTOTOBKH

4.2 CTpyKTYypa U coieprKaHue JUCUUIIMHBI 151 3204HOH GopMbI 00yUeHHs
Hucuunnuna «@u3uka» uydaercs Ha 1, 2 kypce, 2, 3 cemectpe.

OO6mast Tpyno€MKOCTh JUCIUILUIMHBI COCTaBIsAeT 8 3.€., 288 4., B TOM 4MCIe KOHTaKTHas
paboTta oOydaromuxcsi ¢ mpenojaBatesneM 24 4., MPOMEXYTOYHas arrecTanus B ¢opMe 3adera u
3aueTa ¢ OIEHKOM & 4., camocTosITenbHas paboTa o0yyatomuxes 256 .



HaumenoBanue pa3aenos, TemM U
COZIepKaHUE MaTepuana

Bunpl yaeOHOI paboThI, BKIIOYAs CAMOCTOS TEIHHYIO

paboTy 00yyaromuxcst U TPyIA0EMKOCTh (B yacax)

KonrakTthas pabota
IpernoiaBaTes ¢
00yJaroIUMHUCS

Jlexiun

[IpakTny
ecKue
3aHSTHSA

JlaGopat
OpHBIC
paboThl

HKP

ITpom.
aTTeCT.

CPC

Pa3znen 1 «®u3nyeckue 0CHOBbI MEXaHHKH

KunemaTtuka noctynartesbHOro u
BpAIATEIbHOTO IBUKECHHUS.
JIuHaMuKa OCTynaTeIbHOTO
JBUKEHMS. 3aKOHBI COXpaHEHUs
UMITyJIbCa U SHEpruu. Mexanndeckas
sHeprus. Pabora. Mexanuka
TBEPJOTO Tena. TAaroreHue.
DneMeHTHI TEOPUH MOJISL. DIEMEHTHI
CIELMAJIbHON TEOpUHN
OTHOCHUTEJILHOCTH.

33

Pasnen 2 «OcHOBBI MOJIEKYJISIPHON (PU3HKU M TEPMOAHU

HaMHUKH»

YpaBHenue Menpeneepa-
Knaneiipona. OnbITHBIE 3aKOHBI
uaeanbHbIX ra3oB. CTaTUCTHYECKHE
3aKOHBI MOJIEKYISIPHON (DU3HUKH.
[TepBoe 1 BTOpOE Havana
TEpMOJIMHAMUKU. PeallbHbIe rasbl.

34

Pa3nen 3 «duexkrpocratuka. [IocTOSHHBIH TOK»

DIEKTPOCTATUICCKOE T0JIE ¥ €T
XapaKTEPUCTHKU B BAKyYyM€ H
BemecTse. [IpoBogHUKY 1
JTUDJICKTPUKH B AJICKTPHYECKOM IT0JIE.
DIEeKTPOEMKOCTb IMMPOBOTHUKOB U
KOoHAeHCcaTOpoB. [locTosiHHBIN
ANEKTPUYECKUHN TOK, 3aKOHBI
IMOCTOSIHHOT'O TOKa

33

KontponbHas padora 1 - MexaHuka.
MounekynapHas pusuka u
TEePMOJIMHAMUKA. DIEKTPOCTATHKA.
[TocTostHHBIN TOK

20

3auer

Paznen 4 «JuekTpoMarHeTu3m»




HaumenoBanue pa3aenos, TemM U
COZIepKaHUE MaTepuana

Bunpl yaeOHOI paboThI, BKIIOYAs CAMOCTOS TEIHHYIO
paboTy 00yyaromuxcst U TPyIA0EMKOCTh (B yacax)

KonrakTthas pabota
IpernoiaBaTes ¢

00yJaroIUMHUCS

Jlexiun

[IpakTny
ecKue
3aHSTHSA

JlaGopat
OpHBIC
paboThl

HKP

ITpom.
aTTeCT.

CPC

MarnuTHO€ 10Jie ¥ €r0 OCHOBHBIE
xapaxkTepucTuku. UHayKus
MarHUTHOTO 10JIs. 3aK0H AMIiepa.
JleicTBME MarHuTHOTO IOJISI Ha TOKU
u 3apsiael. Cuna Jlopenna. J[Bmwkenue
3apsia B SJEKTPUICCKOM U
MarautHOM ToJisax. DJ(C unaykiuu.
MarHauTHOE I10JI€ B BEMIECTBE.
SIBneHue 3NeKTPOMAarHUTHOU
WHIYKITUW ¥ CAMOWHTYKITHH.
[IpaBuio Jlenna. DHeprus
MAarHUTHOTO TIOJIA.

2*

24

Pazgen 5 «Kojie0aHus M BOJHBI»

CB0OO1HBIE HE3aTyXAIOUINE U
3aTyXarolue MeXaHu4ecKue 1
AJIEKTPOMArHUTHBIE KOJIEOaHUsI.
Brinyxaennbie koneGaHusl.
Cnosxenue koyiebannii. BoaHbl, nx
XapaKTepUCTUKHU. Y pPABHEHUE
MIJIOCKOM M ChepUIECKUX BOJIH.
VYpaBHeHue OeryIieii BOIHbI.
Nutepdepentius BoH. CTosTune
BOJIHBI. DHEPIHsl BOJIH

22

Pa3nen 6 «OnTtuka. KBanTtoBasi npupoaa u3JjiydeHusn

DJIeMEHTHI ¥ 3aKOHBI
reOMETPUIECKOH ONTHKH. BoTHOBEIC
CBOMCTBa cBeTa (MHTEep(hepeHIs,
nudpaxus, moJIsIpu3arus,
nucriepcus). TeroBoe u3ydeHue.
®otodrddexT, ypaBHEHHE
DiinmTeitHa g gotosddexra.
D¢pdext Komnrona

2*

24

Pa3zgen 7 «J1eMeHThI KBaHT

0BOH (U3MKH ATOMOB

» MOJIEKYJI M1 TBEPABIX TECD»

Teopus aroma Bogopoa no bopy.
DNeMEeHTHl KBAHTOBOM MEXaHUKH.
VYpasuenue Ulpenunrepa. DneMeHTbI
¢usuku TBepaoro tena. [lonstue
30HHOM TEOPUH TBEPIBIX TEI

24

Pazgen 8 «JyeMeHTHI (PU3UKH ATOMHOIO /1P M 3JIEeMEHTAPHbBIX YaCTHID»

Teopus aroma Bogopoa o bopy.
DNeMEeHTbl KBAHTOBOM MEXaHUKH.
Vpasuenue Ulpenunrepa. neMeHTbI
¢usuku TBepaoro tena. [lonstue

30HHOU TEOPUHU TBEPBIX TEI

22




Bunpl yaeOHOI paboThI, BKIIOYAs CAMOCTOS TEIHHYIO
paboTy 00yyaromuxcst U TPyIA0EMKOCTh (B yacax)
KonrakTthas pabota
HaumenoBanue pa3zienos, TeM U IpernojaBaTelis ¢
CoJiep’KaHue MaTepuaia 00yyaronMMucs [Tpom.
HKP CPC
[Ipaktnu | Jlabopar aTTecT.
Jlexunn €CKHE OpHBIE
3aHATUS | pabOTHhI
Kontponsnas pabdora 2 —
DNeKTpOMarHeTH3M, OITHKA, 20
KBAaHTOBAsI, aTOMHAs U sJIepHas
¢buznka
3aueT Cc OIeHKON 4
NUTOI'O no aucuunanHe 8 8 8 8 256

*B BUJIE TPAKTUYECKOU MOATOTOBKH

5 OueHoYHBIE CPEICTBA JIsl MPOBEIEHNS TEKYIIEro KOHTPOJISA U
NMPOMEKYTOUYHOMH ATTECTAMN 00yJAIOIIUXCS 10 JUCHHIJIHHE (MOAYJII0)

q)OH)IBI OINCHOYHBIX CpCACTB I MTPOBCACHUA TCKYUIECTO KOHTPOJIA YCIIEBAEMOCTH U
MIPOMEKYTOYHON aTTeCTaIlliu OOCYKJIAIOTCA W YTBEPXKIAIOTCS Ha 3aceqaHuu Kadeapsl. [ToyHbIH
KOMILICKT KOHTPOJIBHBIX 3a11aH1/1171 WM HHBIX MAaTepUuajioB, HeO6XOJII/IMI)IX U1 OLICHUBAHUS
pe3ynbTaTOB OO0y4YeHUs MO AUCHUIUIMHE (MOJYJI0) XpaHUTCA Ha Kadeape-pa3paboTiyvKe B
OyMa)KHOM HJTU DJICKTPOHHOM BHUJE, TakkKe (OHIBI OICHOYHBIX CPEICTB JOCTYIHBI CTYACHTaM B
JTUYHOM KaOMHETE — paszies yueOHO-MEeTOInYecKoe obecreueHue.

6 YueOHO-MeTOANYECKOEe M HH(POPMAIIHOHHOE 00ecTiedeHne TUCIMTILTHHBI
(Momy.Jist)

6.1 OcHoBHasi U TONOJIHUTEIbLHASI JIUTEPATYpa

[lepeyeHb pekoMeHIyeMOW OCHOBHOW M JIOTIOJIHUTEIBHOW JIUTEpaTyphl MPEICTABICH Ha
caiite yHuBepcureta WWW.Knastu.ru / Haw ynusepcumem / QO6paszosanue / 09.03.01
Hngpopmamuxa u svivuciumenvuas mexrnuxa / Pabouuti yueonwiti nian / Peecmp numepamypul.

6.2 MeToauueckue yKa3zaHus JJisl CTY/IEHTOB M0 OCBOEHHIO M CIIUTLINHbBI

1. M.C. I'punkpyr, E.1. Turopenxo, FO.W. TkaueBa. JIJabopaTtopHblil MpakTUKyM 1O (PHU3UKE.
VYueb. nocobue. - Komcomonnck-Ha-Amype: F'OYBIIO «KHAI'TY», 2011. 146 c.

2. A.A. Bakymiok, H.A. Hosropomos, FO.W. TkayeBa. KoHTposibHO-pacyeTHbIE MaTepUabI IO
¢uzuke (OcHoBHble (usuueckue Gopmynsl. KoHTponbHble pabOTHI, pacyeTHO-
rpaduueckue 3aganus 1 TecThl). Yuebd. nocodbue. — Komcomonbck-ua-Amype: @I'BOY BO
«KuAT'Y», 2018. -100 c.

3. TleperoenoBa, M. A. Metoaunueckue yka3zaHusi U KOHTPOJIbHbBIC 3aJaHUs Al CTYJCHTOB —
3a0YHUKOB MHX. — TeXH. crel. By30B — Komcomonsck — Ha — Amype: ®I'bOY BIIO

«KHAI'TY», 2012. — 58 c.

6.3 CoBpemeHHbIe podeccHoHATbHBIE 0a3bl JAHHBIX U HHPOPMALIHOHHbIE
CIIPaBOYHbIE CHCTEMbI, HCIIOJIb3YyeMble PH OCYIeCTBJIEHUH 00pa30BaTeIbHOI0
npouecca no AUCHMIINHE

Kaxnomy obyuaroremycst obecrieueH 10cTyn (yIaJeHHBIH JOCTYI), B TOM YHUCIIE B Cily4yae

NPUMEHEHHsI DJIEKTPOHHOTO OOy4YeHHs, JUCTAHIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTHH, K
COBPEMEHHBIM MPO(pECCHOHATBHBIM 0a3aM JaHHBIX U MH(OPMAIIMOHHBIM CIIPABOYHBIM CHUCTEMaM,
C KOTOPBIMU Y YHUBEPCUTETA 3aKII0UYEH JOTOBOP.



http://www.knastu.ru/

[TepeueHr pekOMEHIyeMbIX MpO(ecCHOHANBLHBIX 0a3 JaHHBIX W HH()OPMAIIMOHHBIX
CIPABOYHBIX CHCTEM IPEJCTABICH Ha caiiTe yHHBepcuTera WWW.Knastu.ru / Haw ynueepcumem /
Obpazosanue / 09.03.01 Hngpopmamura u gviuuciumenvras mexuuka / Pabouuii yueonwvui nian /
Peecmp OBC.

AxTyanpHas MHQOpPMAaNUs IO 3aKIIOYCHHBIM Ha TEKYIIMHA Y4eOHBIH TOJ JOrOBOpam
npuBeeHa Ha cTpanule Hayuno-texauueckoii ondnmoreku (HTH) Ha calite ynuBepcurera

https://knastu.ru/page/3244

6.4 Ilepeyenn pecypcos HH(OPMAIHOHHO-TEJIEKOMMYHHKALMOHHOM ceTH
«HHTEepHeT», He0OXOAUMBIX /I OCBOCHHUS JMCIMILIMHBI (MOYJIS)

Ha crpanune HTb MOXHO BOCIOJIB30BATHCSI MHTEPHET-PECYPCAMH OTKPBITOTO JIOCTYIIA 10
YKpyIHEeHHOU rpynne HanpasieHudl u cneuuansHoctedt (YI'HC) 09.03.01 Hugpopmamuxa u
BLIYUCTUMENIbHAS MEXHUKA.

https://knastu.ru/page/539

HasBanue caiita DIIeKTPOHHBIN ajipec

EcTtecTBeHHOHayuHBIN 00pa30BaTENbHBIN

nopTai geaepaibHoro noprana «Poccuiickoe http://en.edu.ru

obOpa3oBaHue»

Hayunas snextpoHHas OubaroTeka http://cyberleninka.ru

«Kubepnennnka»

dwusuka I BCexX https://questions-physics.ru
https://open-

Buneo nexkunn ®usrexa: nekropuit MOTU education.net/academic/university/videolektsii-
fizteha-lektorij-mfti/

7 OpraHnu3anMoOHHO-TIeJaroru4ecKue ycJoBus

Opranuzanus 00pa3oBaTeNbHOrO IMpoliecca perjiaMeHTUpPYeTCs Y4eOHBIM IUIAHOM H
pacnucaHueM y4eOHbIX 3aHATUH. SI3bIk 0OyueHus (mpemnofaBaHus) - pycckuid. [[ns Bcex BHUIOB
ayJTUTOPHBIX 3aHATUHN aKaJeMUUYECKUH Yac yCTaHABIMBACTCS MPOJA0JDKUTEIBLHOCTHIO 45 MUHYT.

I[Ipu  QopmupoBaHuM  cBoeil  WMHAMBUAYATLHONW  00pa3oBaTeIbHONM  TPACKTOPUU
oOyuarouuiicss UMeeT MPaBoO Ha Mepe3adyeT COOTBETCTBYIOIIUX JUCHUIUIMH U MPOPEeCCUOHATBHBIX
MOJyJiel, OCBOCHHBIX B TIpOIlecce NPEIIIeCTBYIOMEro OOyueHusi, KOTOPbI OCBOOOKIAET
oOyuaronierocsi T He0OXOJUMOCTH UX MMOBTOPHOTO OCBOCHUSL.

7.1 OOpa3oBaTe/bHbI€ TEXHOJIOTHH

VY4eOHbIii TpolLlecC TMpH MpenojJaBaHUM Kypca OCHOBBIBA€TCS Ha HCIOJIb30BAaHUU
TPAaIUIIMOHHBIX, HMHHOBAIIMOHHBIX W  WH(POPMALMOHHBIX  O00Pa30BATENBHBIX  TEXHOJIOTHIA.
TpaguumoHHbie 00pa30BaTENbHBIE TEXHOJIOTUH MPEICTABJICHBI JICKIUSAMH W CEMHUHAPCKUMHU
(TIpaKTHYECKUMH) 3aHATHSAMH. VIHHOBAIIMOHHBIE 0Opa30BaTEIbHBIC TEXHOJOTHH HCIOJIB3YIOTCS B
BHUJIE UIUPOKOTO TMPHUMEHEHHS AaKTUBHBIX W MHTEPAKTUBHBIX (OpPM TIPOBEOCHHS 3aHATHH.
Nudopmanronnsie  00pa3oBaTeNbHBIE  TEXHOJIOTUHM  PEANTM3YIOTCS  MYTeM  aKTHBHU3AIHH
CaMOCTOSITENILHOM pabOThI CTYJICHTOB B HH(POPMAIIMOHHOM 00pa3oBaTeNbHOI cpejie.

7.2 3ausaTHd JEeKIMOHHOI0 THIIA

JIEKIIMOHHBIN KypC MpEAoiaraeT CUCTEMaTU3UPOBAHHOE M3JIOKEHHE OCHOBHBIX BOIIPOCOB
y4eOHOTro IJIaHa.

Ha nepBoii nekuuu nexkTop 00s3aH MpeaynpeJuTh CTYIEHTOB, MPUMEHUTEIBHO K KaKOMY
6a30BoMy y4eOHHKY (yueOHMKaM, yueOHBIM TOCOOUAM) OyaeT MPOUYUTaH KypC.

JIeKIIMOHHBIN KypcC JOJDKEH JaBaTh HauOoJbIIMi 00beM HHGpOpManUMu M oOecreduBaTh
6osiee TIyOOKOE€ MOHMMaHHE y4eOHBIX BOIPOCOB MPU 3HAUYMUTENILHO MEHBIIEH 3aTpare BpeMeHH,
9yeM 3TO TpedyeTcsi OONBIINHCTBY CTYJCHTOB Ha CAMOCTOATEIbHOE 3yUYeHHE MaTepHala.



http://www.knastu.ru/
https://knastu.ru/page/3244
https://knastu.ru/page/539
http://en.edu.ru/
http://cyberleninka.ru/

7.3 3aHATHS CEMUHAPCKOI'0 TUIA

CeMuHapckue 3aHATUS IPEICTABISIIOT COOON JEeTaIN3alUI0 JEKIUOHHOTO TEOPETUUECKOTO
Marepuaia, IPOBOJATCS B LENIAX 3aKPEIICHUS Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/CIIbl.

OcHoBHOU (popMoO#i TPOBEICHUSI CEMUHAPOB SBIIICTCS 00CYXKIEHUE HanOoJee MPoOIEMHBIX
U CIOXHBIX BOIPOCOB MO OTACIHHBIM TE€MaM, a Takke pa3dop MpUMEpoB M CHTyalud B
ayIUTOPHBIX yCIOBUSAX. B 00s13aHHOCTH ITpenogaBaTess BXOIAT: OKa3aHUE METOIUYECKON TOMOIIU
1 KOHCYJIbTUPOBAHUE CTYIEHTOB IO COOTBETCTBYIOILIUM T€MaM Kypca.

AKTHUBHOCTb Ha CEMUHAPCKUX 3aHATHUSAX OLIEHUBAETCS 10 CIEAYIOIIMM KPUTEPUIM:

- OTBETHI Ha BOIIPOCHI, IIPEIaracMble MperojaBaTesieM;

* y4acTHE B JIUCKYCCUSIX;

* BBITIOJTHEHHE MTPOEKTHBIX U UHBIX 3aJJaHU;

* ACCHCTHPOBAHME MPENOJaBaTel0 B IPOBEACHUN 3aHATH.

OTBeT NOoMKEeH ObITh apryMEHTUPOBAHHBIM, PAa3BEPHYTHIM, HE OJIHOCIOKHBIM, COJEpPKaTh
CCBUJIKU Ha UCTOYHHKH.

Jlokiaapl ¥ ONMOHUPOBAHHUE JOKIAJIOB MPOBEPSAIOT CTENEHb BJIAJCHHUS TEOPETUUECKUM
MaTepHUaIoM, a TaKXKe KOPPEKTHOCTh M CTPOTOCTh PACCYKICHUH.

OneHnBaHue 331aHNUMN, BBIMOJTHEHHBIX HA CEMHUHAPCKOM 3aHSTUH, BXOJIUT B HAKOTUIEHHYIO
OLICHKY.

7.4 CamocTosiTeJibHAs padoTa 00y4alomMXCcH M0 AUCUUILIHHE (MOIYJII0)

CamocrosaTenbHas paboTa CTYAEHTOB — 3TO IMPOLIECC AKTUBHOIO, IIeJIEHANpPaBIE€HHOTO
NpUOOpEeTEeHUs1 CTYJIEHTOM HOBBIX 3HaHMWM, yMeHH 0e3 HeMOCPEeACTBEHHOIO0 y4acTus
MpenoaBaTelis, XapaKTepU3yIOIIUiics TpeIMeTHOW HanpaBIeHHOCThIO, 3()()EKTUBHBIM KOHTPOJIEM
1 OLICHKOU Pe3y/bTaTOB JAESTEbHOCTH 00YyUaOIIerocs.

[emu camocTOSITEIBHON PaOOTHI:

* CUCTeMAaTH3alysl U 3aKpeIIeHHE MOJIyYEHHBIX TEOPETUUYECKUX 3HAHUN M MPaKTHYECKUX
YMEHHUH CTYACHTOB;

+ yriryOJieHue U paclIMpeHue TeOPETUIECKIX 3HAHUM;

- (hopMHpOBaHHE YMEHUU HCIOJIF30BaTh HOPMATHBHYIO U CIIPABOYHYIO JOKYMEHTAIIMIO,
CHELHANIbHYIO JINTEPATYPY;

* pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEH, aKTUBHOCTU CTYACHTOB, OTBETCTBEHHOCTHU U
OpPraHu30BaHHOCTH;

- (hopMupoBaHUe CaMOCTOSTEIbHOCTU MBILICHUS, TBOPUYECKOU WHUIIMATUBBI,
CHOCOOHOCTEH K cCaMOpa3BUTHUIO, CAMOCOBEPLICHCTBOBAHUIO M CAMOpEaTH3alliH;

* Pa3BUTHUE UCCIIEIOBATEIILCKUX YMEHUHN U aKaJIEMUYECKIX HABBIKOB.

CamocrosarenbHass paboTa MOXET OCYIIECTBIATHCA HMHAWBHIYaIbHO WJIM TpyHIamMu
CTYICHTOB B 3aBUCUMOCTH OT 1eJI1, 00bEMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKH.

TexHosoTHS OpraHu3aluy CaMOCTOSATEIbHON PabOThl CTYJICHTOB BKIIFOYAET UCTIOJIB30BAHUE
MH(OPMALMOHHBIX U MaTEPUATILHO-TEXHUUECKUX PECYpCOB YHUBEPCHUTETA.

KoHTponbs pe3ynbTaToB BHEAyIUTOPHOH CaMOCTOSITENIEHOM pPabOThl CTYIEHTOB MOXET
MPOXOJIUTH B MUCHbMEHHOM, YCTHON WIJIM CMEIIaHHOM (opMe.

CryneHTsl JOMKHBI TOIXOAUTH K CaMOCTOSITETbHOM paboTe Kak K HauBaKHeHIeMy
CPEICTBY 3aKpEIUICHUS W Pa3BUTHS TEOPETUUYECKUX 3HAHMI, BHIPAOOTKE €JMHCTBAa B3IJISIOB Ha
OTIIENbHBIE BOIMPOCHI Kypca, TMPUOOPETEHUs OMpEeIeNeHHBIX HAaBBIKOB U  HUCIOJIb30BAHUS
npodeccruoHaANBHOMN TUTEPATYPHI.

7.5 MeToanueckue peKOMeHIAIUM JIs1 00YYAIOIIHUXCH M0 OCBOCHHIO M CHUIIUHBI

[Ipy u3ydYeHHH IUCHMILTUHBI OOYYAIOMIMMCS 1eJIecO00pa3HO BBITIONHATH CIEAYIOIINE
pEKOMEHAAIINN:

1. U3yuenue yueOHOM AUCIUTUIMHBI JOHKHO BECTUCH CUCTEMATHYECKH.

2. Tlocne m3yueHus: Kakoro-nu0Oo paszena mo y4eOHHWKY WM KOHCHEKTHBIM MaTepuaiam
PEKOMEHIyeTCs IO MaMsTH BOCIIPOM3BECTU OCHOBHBIE TEPMUHBI, ONIPEACIICHU, IOHATHS pa3jena.



3. Ocoboe BHUMAHUE CIIEAYET YACIUTH BBHIOJHEHUIO OTUYETOB M0 MPAKTUYECKUM 3aHATHSIM
Y WHJIMBUTyaJIbHBIM KOMIUIEKCHBIM 33JaHUSIM Ha CAMOCTOSITEJIbHYIO PadoTy.

4. Bcsa TemMaruka BOIPOCOB, H3Y4aE€MbIX CaMOCTOSITENBbHO, 3a/JaeTcsi Ha JIEKLUAX
npenogaBatesieM. MM ke AarOTCs MCTOYHUKM (B TIEPBYIO OYepe/lb BHOBb M3JaHHBIE B
MEPUOANYECKON HAYYHOU JIUuTepatype) s 0ojee NeTalbHOTO MOHUMAaHUS BOIIPOCOB, 03BYUEHHBIX
HA JIEKIHH.

[Ipu camocTosaTensHOM MpopaboTKe Kypca 00ydaroIrecs J0KHBIL:

* IpOCMaTpUBaTh OCHOBHBIC OTIPEACTICHUS U (PAKTHI;

* TIOBTOPHUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHSITHUU MaTepHUall U JIOMOJHUTh €T0 C
Y4€TOM PEKOMEHJIOBAHHOM 110 TAHHOM TE€ME JIMTEPATYPHI;

* UI3YYUTh PEKOMEH/IOBAHHYIO JIMTEPATYPY, COCTABIATH TE3UCHI, AHHOTAIMA U KOHCIIEKTHI
Han0oJee BaXKHBIX MOMCHTOB;

* CAMOCTOSITEILHO BBITIOJNHATH 33/IaHMsI, aHAIOTUYHBIE MPeJIaraéMbIM Ha 3aHITHSX;

* MCIIOJIb30BATh JUIsl CAMOTIIPOBEPKHU MaTepHalibl POHAA OLIECHOYHBIX CPEJICTB.

7.5.1 Metoanueckue ykazanusi pu padore HaJl KOHCIIEKTOM JIEKIIHH

B xoie neKMOHHBIX 3aHATHH HEOOXOJIMMO BECTH KOHCIIEKTUPOBAHHE YIeOHOTO MaTepuaa.
OOpamate BHUMaHUE HAa (POPMYTUPOBKH 3aKOHOB, PACKPBIBAIOIINE COJCPKAHUE TEX WIJIM HHBIX
(bu3uYecKuX SBJICHUW W TIpolieccoB. JKemaTenpbHO OCTaBUTh B pabOUYMX KOHCIIEKTaX IIOJs, Ha
KOTOPBIX MOKHO JIeJIaTh TIOMETKH W3 PEKOMEHJIOBAaHHOW JIMTEPaATyphl, JOTIOJHSIONINE MaTepHal
MPOCIYIIAHHOW JIEKIIMHM, a TaKXe TOMYEPKUBAIOIMNE OCOOYI0 Ba)XHOCTh TE€X WJIM HWHBIX
TEOPETHYECKUX MOJIOKECHUH.

[Ipu pabGoTe Hajg KOHCHEKTOM JICKIIUH HEOOXOIUMO MPOYUTATh H3JI0KCHHBIH MaTepual
mpernojaBaTesieM, a TakKe [MpPOYecTb COOTBETCTBYIOIIME  Pa3eibl  PEKOMEHJI0BAHHOTO
npenogaBaTesieM yueOHUKa.

B mponecce uzyueHuss KOHCHEKTa U JOMOJHUTEIbHON JIUTEpaTyphl oOpaTuTe BHUMAHHS Ha
OTpe/ieNieHUs] OCHOBHBIX (U3WYECKHX BEIMYMH U HMX pa3MmepHocTei. [loBTOpUTH OCHOBHBIE
SBJIICHUS M 3aKOHBI, KOTOPHIE OMUCHIBAIOT 3T siBIeHUA. Ecnu kakue-mmb0 3aKOHOMEpPHOCTH U
(dbopMyIibl, cBs3bIBatolINe (pU3MUEeCKUe BEIMYHMHBI UMEIOT BBIBOJ, TO HEOOXOAMMO H3YyYUTh 3TOT
BBIBOJI 110 KOHCIEKTY WM N0 y4eOHUKYy. PexomeHmyeTcs Taikke B KOHIIE M3y4eHHS KOHCIEKTa
MPOBEPUTH ce0sl HA 3HAHKE U TIOHUMAHUE OCHOBHBIX (DU3MUECKUX BEITMYUH, POPMYI U 3aKOHOB I10
HU3y4aeMou TeMe.

7.5.2 MeTtoanuyeckue yKa3aHus M0 CAMOCTOSITeIbHOM padoTe HAl H3yYaeMbIM
MAaTepHAJIOM M MPH MOAT0TOBKE K MPAKTHYECKHUM 3aHITHAM

[Ipy TOATOTOBKE K MPAKTHUYECKOMY 3aHSATHIO HEOOXOJUMO H3YYUTh TEOPETHUCCKHI
MaTepuall, COOTBETCTBYIOIIMN NPAKTUYECKOMY 3aHSATHIO, 10 KOHCIIEKTY WJIH Y4eOHUKY
PEKOMEHIOBAHHOTO TIPEIO/IaBATEIICM.

Oco0oe BHHMMaHUE CIEAyeT YACIUTb OCHOBHBIM (H3UYECKHM SBIICHUSM M 3aKOHaM,
OINKCBHIBAIOIIUM JTH siBJIcHUS. HeoOXoaumo mNpoBepuTh oOmpeieieHus (PU3MUECKUX BEIUYUH,
BXOJIIIMX B OTH 3aKOHBL, a TaKke UX pasMmepHocTH. CrenyeT Takxke MOBTOPUTH (POPMYIHI,
OTIHMCHIBAIOIIUE W3Yy4YeHHE (PU3NYECKUX BEIMUYMH B 3aBUCUMOCTH OT MEHSIOIIMXCS MapamMeTpoB.
[Tone3Ho Takke MO 3aJaYHUKY MPOCMOTPETh MPUMEPHI THIOBBIX pEHICHUH (U3NYECKUX 3a/ad,
OTHOCSIIINXCS K JAHHON TeMe.

7.5.3 MeToauyeckne yKa3aHHs 10 BbINOJHEHUIO J1a00paTOPHOii padoThI

Jlnst BBIOSTHEHUsT 1TabopaTOpHOM paboThl HEOOXOAUMO HM3YYUTh U MPUMEHHUTH CIETYIOLIHEe
PeKomenoayuu, TaK Kak ONMCAaHUE K Kax 101 1abopaTopHO# paboTe BKIIOYAET B ce0sl Cleayromue
naparpadsr:

1. Henb pabotel. [IpuGops! M NPUHAICKHOCTH.

2. Beezenue.

3. dusnyeckre OCHOBBI HKCTIEPUMEHTA.



4. [TopsinOK BBHITIOTHEHUST pAOOTHI.

5. Bompocsl i nomycka.

6. IIpoTOKOJ U3MEPEHHIA.

7. Tect AJis 3alllUTHI.

B nepsom maparpade mocraBieHa uenv nadopamopHoii padomst M TIEPEUUCICHBI TPU-
Ha/IJISKHOCTH, HEOOXOMMBIE ISl BBITIOJIHEHHS JTa00paTOpHOM padoTHI.

B 66edenuu w3noxxeHvl M3ydaeMmble 3aKOHBI, OINpPENENICHbl (PU3MUYECKHE BETUYMHBI M HX
B3aUMHas 3aBUCUMOCTb.

OOyuaromemMycst ~ HEOOXOJMMO  BHUMATEIbHO  W3yuuTh  «Du3uueckue  OCHOBbL
IKCnepumenmay, T ONKCaHA SKCIEPUMEHTaJIbHasl YCTAaHOBKA U IIPUBEJIEHA CXeMa. 3/IeCh XK€
pemiaercs puznueckas 3ajava Jyisg OnpeeleHNsl HICKOMOM BETNYHMHBI.

[locne wusydeHus: nopsaoxka 6vinonnenusa padbOThl CTYAEHT JOJDKEH IPEACTaBIsATh DSKC-
MEPUMEHT B 1I€JIOM, 3HaTh, KaKk M B KaKOM IOCIIEOBATEIbHOCTU HU3MEPSIOTCS (PU3HUECKue Be-
JINYUHBI.

Jlnia nonycka Kk pabote He0OXOAUMO OTBETUTh Ha «Bonpocst 0na donyckay.

[Ipn mpoBeneHUM 3KCIEpPUMEHTA JaHHbIE BCEX MU3MEPEHHI HYXHO BHecTH B «lIpomoxon
u3mepeHuii» B COOTBETCTBUH C ero ¢opMoil u mopsiakoM paboTsl. B mporokose u3mepeHuit
MIPOBOJISITCS TAKXKE BCE HEOOXOAUMBIE PACUETHI.

Jliis nocTpoenus rpaduKoB B MPOTOKOJIAX UMEETCSI MIJIJIMMETPOBAs CETKa.

[Tocne Toro, kak BBIMOJHEHO 33JaHUE K JJAOOpaTOpHON padoTe, HYXKHO CJeNlaTh BBIBOJBI U3
MIPOJIENIAHHOTO SKCIIepUMEHTa. BhIBOIbI BKITIOUAIOT B ce0s:

- aHaJIM3 MOJIY4YEHHON 3aBUCHMOCTH BEJIMYMH U COOTBETCTBHE €€ UCCIIEyEMOMY 3aKOHY;

- CpaBHEHHUE OHKCIEPHMEHTAIbHOTO 3HAYCHUS (PU3NYECKOW BEIMYMHBI C TEOPETHUYECKUM
3HaYCHUEM;

- aHaJIM3 YCJIOBHM 3KCIIEpUMEHTA U BO3MOKHOCTEH UX M3MEHEHHUS C LIeNIbI0 YBEIMUEHUS TOY-
HOCTH U3MEPEHUN 1 BBIYUCIICHUSI HCKOMOU (PM3MUECKON BEITMUMHBI.

Onucanne nabopaTOpHON pabOTHI 3aKaHYMBACTCA Mecmom 01a 3aujumol. [IpaBUIbHBIC
OTBETHI Ha BOIIPOCHI TECTA CBUJIETEILCTBYIOT 00 YCBOCHUH TEOPETUUYECKOIO MaTepuaia JaHHOH Ja-
6opaTopHOi pabOTHl U YCIEIIHOM €€ BBINOJHEHUH, YTO SBJIAETCS 3aJI0TOM IMOJTY4YEHHUS 3a4era Mo
3TO# padoTe.

7.5.4 Metoanyeckue yKa3aHHsl M0 BbINOJTHEHUIO KOHTPOJILHOI padoThl

K BemmosHenuto koHTposibHOM pabotel (KP) mo kaxagomy paszgeny ¢GU3UKHA CTYACHT,
0oOy4JaroIuiicss mo Kypcy oOmieit (GU3uKH, MPUCTYNAET TOJIBKO TMOCE M3YYEHUS TEOPETHYECKOTO
Marepuaia, U3JI0KEHHOTO MPENoAaBaTeNIEM WM U3YYEHHOTO CAMOCTOSITEIbHO COOTBETCTBYIOIIETO
JTAaHHOMY pa3feny GU3HUKH.

[Tpu Beimonuenuu KP cTyaeHTy HE00X0[MMO PYKOBOICTBOBATHCS CIIETYIOLTUM:

1. KP BBIMONHAETCSA YEPHWIAMH B OOBIYHOHM IIKOJIBHOW TETpajad, Ha OOJOXKKE KOTOPOU
MPUBOJATCS CBEACHUS MO0 HOpMaTtuBHOMY AokymeHTy PJI ®I'bOY BIIO «KuAI'Y» 013-2016.
«TekcroBele ctyneHueckue padboTsl. [IpaBuia odopmeHus».

2. Ycnosus 3amgau B KP mepenmchiBatoTcs MOJNHOCTBIO 0€3 cokpamieHuit. s 3amedanuit
MpenoAaBaTeisi Ha CTPAHUIIAX TETPAIN OCTABJISIOTCS MOJIS.

3. Ilpu Bemonunenuu KP HeoOxoaumo 3ammcaTh KpaTKOe yCioBHE 3afaud. B perneHun
TpeOyeTcsi MPUBECTH OCHOBHBIE 3aKOHBI M (OPMYJbI, HA OCHOBAaHUHM KOTOPHIX MPOU3BEACHO
pemienue (¢ mosicHeHHWsIMH). [lpu HaMMYUM BEKTOPHBIX BEIMYMH M KOOPAUHAT BBITIOJTHSETCS
PUCYHOK, COJAEp:Kalluil 3TH BEIMYMHBI. B KOHIE pelleHHs 3aJayd MpOBEPSIETCS Pa3MEpPHOCTb
HCKOMOU (pU3UYECKON BETMUMHBI U 3alIMCHIBACTCS OTBET.

4. B xonme KP yka3piBaeTcs, KakuM Y4eOHHKOM WM YY4eOHBIM TOCOOMEM CTYASHT
TIOJIb30BAJICS TIPU BHITIOTHEHUH paboThI (Ha3BaHUe ydeOHUKA, aBTOP, TOJ U3TAHNUS).

5. Homepa 3amad, KOTOpbI€ CTYIEHT IOJKEH BKIIOYUTH B cBoro KP ompenemsrorcst mo
yKa3aHHBIM Ta0JIMIIaM BApHAHTOB B METOIMYECKOM MMOCOOUH, BEIJABAEMOM IPETIOAaBaTeNIEM.

6. KP cTyneHT 10oJKeH BBICTAaBUTH B JIMYHBINA KAOMHET I TPOBEPKHU MPEOJaBaTEIeM.



7. Ilpu 3amure KP cTygeHT noibKeH OBbITh TOTOB JaTh MOSICHEHUS MO CYHIECTBY PELICHUS
BBIJAHHBIX 3a]1a4.

8. MaTepI/IaJIbHO-TeXHI/I'leCKoe oﬁecneqenne, Heo0XoauMoe JJIsl OCYIIECTBJICHUA
06p330BaTeJ'ILHOF0 nmpouecca mo IMCUMIIIMHE (MOI[y.l'llO)

8.1 JlnueH3nMoHHOE U CBOOOJAHO pacnpocTpaHsieMoe IPorpaMMHoe odecnieyeHue,
HCIOJIb3yeMoe NPH OCYLIeCTBJIeHHH 00pa30BaTe/IbHOIO Npouecca
10 TUCUHHUILIMHE
VYHuBepcuteT obecnedeH HEOOXOIMMBIM KOMIUIEKTOM JIMIEH3MOHHOTO M CBOOOIHO
pacrpoCTpaHsIeMOro MpOrpaMMHOTO OOECTIEYeHHs, B TOM YHCJIE OTEUYECTBEHHOTO MPOM3BOJICTBA.
CocraB mporpamMMHOro obecreueHus, HeOOXOJMMOTO ISl OCBOCHHS JWCIUILIMHEI, IPUBEACH Ha
caiite ynuBepcutera WWW.knastu.ru / Haw ynusepcumem / QOb6paszosanue / 09.03.01
Ungpopmamurxa u evivuciumenvuas mexnuxa / Pabouuu yueonwiu naan / Peecmp I10.
AXTyanpHBIE Ha TEKYMHUHA YYeOHBIH TOJ PEKBU3UTHI / YCIOBHS HCIIOJBE30BAHHMS
MIPOrpaMMHOTO o0ecrieueHus: npuBeieHbl Ha cTpanule U T-ynpaBnenus Ha caiite yHUBEpCUTETA:
https://knastu.ru/page/1928

HaumenoBanue PexBHU3HUTHI / YCIIOBHUS HCIIOIB30BAHMS
I10
OpenOffice CBoOoHAs TUIICH3US, YCIOBUS UCTIOIB30BAHMS 110 CCHIIKE:

https://www.openoffice.org/license.html

OnlyOffice CB00OIHAS TUIICH3HSI, YCIIOBHUS UCIIOIB30BAHUS O CCHLIKE:
https://www.onlyoffice.com/ru/download-desktop.aspx

8.2 VYueOGHo-1a00paTOpHOE 000PY/I0BaHNE

Aynuropusi | HanmeHoBaHue ayauropun (J1a00paTopun) Hcnonbzyemoe
00opynoBaHue
408/1 JlaGopaTopusi MEXaHUKH B TEPMOIMHAMHMKH, JlaGopaTopHble cTeHIbI

OJICKTPUYECTBA U MarH€TusmMa

409/1 JlaGopaTopusi ONTHKU U (PU3UKH TBEPIOTO Tejia JlaGopaTopHble cTeHIbI
416/1 KommnwrorepHsrii kinace (Mmeaua) [TepcoHanbHbIC
KOMITBIOTEPBI

8.3 TexHuuyeckHe U 3JIEKTPOHHBIE CPeCTBA 00yUeHUsI
[Ipu mnpoBeneHHMH JEKIMOHHBIX M MPAKTHUYECKUX 3aHATHUI UCIONb3YyeTCs ayIuTOpHUs
416-1, o6opynoBaHHas CTAlIMOHAPHBIM MIPOEKTOPOM Ul 0TOOpakeHus nmpeseHTanuii. Kpome Toro,
IIPU TPOBEIECHUH JIEKIUI U MPaKTHUECKUX 3aHATUH HE00XOJUM KOMIIBIOTEP C YCTAHOBJIEHHBIM Ha
HeM Opay3epoM U HpOorpaMMHBIM oOecriedeHueM M JEMOHCTpaluu mpe3eHTanuid. Jlns
peanu3ay JUCIUIUIMHBI IOJITOTOBJICHBI CIeyIOIUe TPE3CHTAIIH:
1. UccnenoBanue paboThl TEIIOBOM MatuHbl CTUPIIMHTA.
2. N3yueHue 31eKTpOMarHuTHOTO TOJISL.
3. Habxnroienue BOTHOBBIX SIBJICHUH (HA TPUMeEpE MPSIMOIMHEHHOTO pacpoCTpaHEHUs BOJIH
CBUY-nuamnazona).
4. UccnenoBanue paboTel nHTEphepomerpa MaiikeabcoHa
5. Onpenenenue nocTossHHON BuHa.



http://www.knastu.ru/
https://knastu.ru/page/1928
http://www.openoffice.org/license.html
http://www.onlyoffice.com/ru/download-desktop.aspx

6. Koncrantel Mukpomupa (nocrosiuaas [nanka).

st mabopaToOpHBIX 3aHATHHA HCIOJB3YETCsS ayJUTOPHs, OCHAIICHHAas 000pyIOBaHHEM,
yKa3aHHbBIM B Ta0I. 1. 8.2.

[lomemienns Juisi CaMOCTOSITENIBHOW pabOThl OCHAILEHBl KOMIIBIOTEPHOM TEXHUKOM C
BO3MOXHOCTBIO  MOAKIIOUEHUsT K cetn «VHTepHeT» W  JOCTyIOM K  3JIEKTPOHHOM
nH(pOpMaMOHHO-00pa3oBartenbHOM cpene KHAIY:

- 3a1 anekrponHoi nHpopmarmu HTB KHAT'Y;

- KOMITBIOTEpHBIE KJIACCHI (paKymbTeTA.

9. HUHble cBeaeHus

MeToanueckue PE€KOMEHIAUA 110 oﬁyqeﬂmo JMI ¢ OrpaHu4Y€HHbBIMHA BO3MOKHOCTAMMU
310POBbS U HHBAJIMA0OB

OcBoeHME IUCHUIUIMHBI OOYYAIOIIMMUCS C OTPAHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBS
MOXET OBITh OPraHM30BaHO KaK COBMECTHO C JPYTMMH OOYUYaIOIIMMUCS, TaK W B OTICIBHBIX
rpynnax. [Ipeanonararorcst cieluaibHbIE YCIOBUS 7Sl TTOTY4YeHHST 00pa3oBaHusl 0OyJarOIIMMUCS
C OTpaHUYCHHBIMHU BO3MOYKHOCTSMH 37]0POBBSI.

[Tpodeccopcko-nienarornuyeckuii COCTaB 3HAKOMUTCS C TICHXOJIOT0-(HU3HOJIOTUUECKUMHU
0COOEHHOCTSIMH O0yYaIONUXCSl MHBAIHMIOB M JIMI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI,
WHIUBUAYAIbHBIMH  TIPOTpAaMMaMu  peadWwiIuTanui  WHBATWAOB  (mMpu  Hamwuwu). [lpwm
HEOOXOIMMOCTH OCYIIECTBIACTCS OTOJHUTEIbHAS TOJJIEPKKAa TIPETOoaBaHusl THIOTOPAMH,
TICUXO0JIOTaMH, COIIMATILHBIMU Pab0THUKAMH, POIIECIITUMHU MMOATOTOBKY aCCHCTCHTAMM.

B cooTBercTBHM ¢ MeTOAMYECKMMHU peKoMeHmanusMu MuHoOpHayku P® (ytB. 8 amperns
2014 r. N AK-44/05BH) B Kypce MpeArnoJiaraeTcsi HCIOJb30BaTh COIMAIBLHO-AaKTUBHBIC U
pediieKkcUBHBIE METOAbl OOy4YeHHs, TEXHOJIOTUM COLMOKYJIbTYPHON peadMIUTaluu C IeJbIo
OKa3aHHs TOMOIIM B YCTAaHOBJICHUU TMOJHOLIEHHBIX MEXJIWYHOCTHBIX OTHOILIEHHH € APYyrumMu
CTYICHTaMM, CO3/IaHUU KOM(OPTHOTO TICHUXOJOTHYECKOrOo KiIMMara B CTYJEHYECKOW TpyImie.
[TonGop u pa3paboTka y4eOHBIX MaTepUaIOB MPOU3BOIATCS C YIETOM MPEJOCTABICHHS MaTepraia
B pa3IU4HBIX (hopMax: ayAuaabHOH, BU3yalbHOM, C UCHOJIB30BAHUEM CIEIMATBHBIX TEXHUUYECKUX
CPEICTB U HH(POPMAIIMOHHBIX CUCTEM.

OcBoenne aucuuiinHbl Junamu ¢ OB3 ocyliecTBisieTcss ¢ HCIOJIb30BAHHUEM CPENICTB
oOyueHuss oOWmEro W CHEHHATBHOTO Ha3HaueHUs (IEpCOHAIBHOTO M KOJUIEKTHBHOIO
UCIO0JIb30BaHus). MartepuanbHO-TEXHUYECKOE OOecredeHne MpeaycMaTpuBaeT MPUCHIOCOOIeHUE
ayauTopui K Hyxaam aui ¢ OB3.

dopma MpoBeIeHUsI aTTeCTAllMK AJIs CTYACHTOB-WHBAJIUAOB YCTAHABIMBAETCS C y4ETOM
WHIUBUAYAIbHBIX ncuxodu3ndeckux ocobennocrer. [lns crynentoB ¢ OB3 mpemgycmarpuBaercs
noctynHas (popma npeaocTaBiIeHUs 3alaHUi OLIEHOYHBIX CPEJICTB, &8 IMEHHO:

* B MIEYATHOM WIIM DIIEKTPOHHOM (popMe (I UL ¢ HAPYILICHUSIMU OTIOPHO-IBUTATEILHOTO
amnmapara);

- B TmeyatHoW ¢opMe WIM DJIEKTPOHHOW (opMe C yBETUYEHHBIM MIPUPTOM U
KOHTPACTHOCTBIO ([UIsI JTUI] C HAPYIICHUSIMU CITyXa, pe4H, 3peHus);

* METOJIOM YTECHHSI aCCUCTEHTOM 3aJ[aHUsI BCIYX (IUIsl JTUI] C HAPYIICHUSIMH 3PEHUS).

CryneHTam ¢ MHBaJIMJHOCTBIO YBEJIMYMBAETCS BpeMsi Ha MOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. i Takux CTYAGHTOB TMpeaycMaTpuBaeTcss JAOoCTymHas Qopma
MPEAOCTABJICHHS OTBETOB HA 3a/I1aHUsI, 4 UMEHHO:

* MUCbMEHHO Ha Oymare Wiu HabOpOM OTBETOB Ha KOMIBIOTEPE (IJIs1 JIUII C HAPYIICHUSIMU
cllyxa, peun);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BAPUAHTOB C MCIOJIB30BAHUEM YCIYT aCCUCTEHTa (IUIs
JIUI] C HAPYIICHUSIMU OMIOPHO-/IBUTaTENILHOTO ariapara);

* YCTHO (1Sl JIULL C HAPYILICHUSIMU 3PEHUs, OTIOPHO-BUTATEIBHOTO anmnapara).

IIpn HeoOxomumMocTH Aisi OOYYAIOMIMXCS C WHBAJIHJAHOCTHIO TpOIEAypa OLIEHWBAHUS
PE3yNbTaTOB O0YYESHHSI MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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