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1 OOume mooKeHus

Pabouas mporpamma aucuuiuinHbl «@u3HKa) COCTaBI€HA B COOTBETCTBUHM C TpeOOBa-
HUSIMU (DeIepaIbHOTO TOCYJapCTBEHHOTO 00pa30oBaTENbHOIO CTaHIApTa, YTBEPKACHHOTO MpPH-
Ka3oM MuHucrepcTtBa odpazoBanus U Hayku Poccuiickoit denepanun ot 28.08.2018 Ne 144, u
OCHOBHOW TpO(eCCHOHAIFHON 00pa30BaTeNbHONW MPOrpaMMbl HMOATOTOBKH «DIEKTpOCHaOke-
HUe» 1o HarpasieHuo moaArotoBku 13.03.02 «DnekTposHepreTuka u 3JIEKTPOTEXHUKAY.

3agaun OBnanenue GpyHIaMEHTATBHBIMY MOHATHSIMH, 3aKOHAMU U TEOPHSIMU KJIACCH-
AUCHHILIAHBI YeCKOI M COBPEMEHHOM (DPM3MKH, a TAaKXKe METOJaMH (PU3UYECKOT0 HCCIe0-
BaHMA.
OBnajieHue NpueMaMu U METO/IaMH PEIICHUSI KOHKPETHBIX 3a7a4 U3 pa3ind-
HBIX oOyiactel pu3uKw.
O3HakoMJIEHUE C COBPEMEHHOW Hay4YHOU arapaTypoil, popMHUpOBaHUE Ha-
BBIKOB MPOBEACHUS (PU3NUECKOTO IKCIIEPUMEHTA, YMEHUE BIICIUTh KOH-
KpeTHOe (U3UYECKOE COJEPKaHNE B MPUKIIAIHBIX 3a7a4ax OyayIien crienu-
aJIbHOCTH.
OcHoBHBIE Pa3znen 1 ®dusnyeckue ocCHOBBI MexaHMKHN: KnHemaTka mocTynareabHOro
paszenbl / TEMBI | i BpALLATENIBHOTO JBWKEHUS, [IMHaMUKa OCTYIIATEIbHOTO U BPAIIATEIBHOTO
JUCIHAIIINHEI

JIBUKEHMSI, 3aKOHBI COXPAHEHHUS UMITYJIbCa U dHEpPruu. MexaHuueckas sHep-
rus. Pabota, Tsarorenue. D1neMeHTsl TEOPUU MO DIEMEHTbl MEXaHUKH
JKUJKOCTEH, DIIEMEHTHI CTIeIIMAIbHOW TEOPUH OTHOCUTENIbHOCTH, | dusnye-
CKHE OCHOBBI MEXaHUKHU

Pa3nes 2 OcHOBBI MOJIEKYJISIPHOI (PM3UKHU U TepMOANHAMMKH: Moieky-
JSIPHO-KUHETUYECKAs TEOPUsS UICAIBHOTO raza. OnbITHBIE 3aKOHBI UI€ATIbHBIX
ra3oB YpaBHenue Knaneiipona-MenzeneeBa, CTaTUCTHUECKHE 3aKOHBI MOJIE-
KYJISIpHOH (U3HMKH. SIBIIEHMs ITepeHoca B TEPMOJMHAMUYECKUX HEPABHOBEC-
HBIX cUCTeMax, [lepBoe Hauano TepmoanHaMuky. [IpumeHenne nepBoro Ha-
qajia TEpMOJIMHAMUKH K H30lIpolieccaM, BTopoe Hayano TepMoIuHaMUKH.
OHrponus. Temnnossle ABUTAaTENN U XOJIOIUIbHBIE MAIIMHBL, PeanbHble rassl,
Konrtponsnas pabora 1 (o pazaenam 1, 2), 2 OCHOBBI MOJIEKYJIIPHON (PU3UKH
Y TEPMOJIMHAMUKH

Pa3nes 3 DuexkrpocraTnka. [IocTOTHHBIN TOK: DIEKTPOCTaTUIECKOE T10JIE
U €r0 XapakTEepUCTUKU B BaKyyMe U BelecTBe. OCHOBHBIE TEOPEMBI JUIS AJIEK-
TPOCTAaTUYECKOI0 NOJIS B BaKyyMe U BeulecTse, [[pOBOJHUKY U TUANEKTPUKH
B JIEKTPUYECKOM I10JIE. DINEKTPOEMKOCTb IPOBOJHUKOB M KOHJIEHCATOPOB.
OHeprus 1 00beMHas IIOTHOCTh SHEPTUU eKTpudeckoro nous, [locrosH-
HBIN IIEKTPUYECKUI TOK, €r0 XapaKTEPUCTUKH U yCIOBHS CYIIECTBOBAHUS.
3aKOHBI IOCTOSTHHOTO TOKa, 3 DieKTpocTaTuka. [10CTOSIHHBIN TOK

Pa3nes 4 duekTpoMarseTusM: MarHuTHoOE 10JI€ U €TO OCHOBHBIE XapaKTe-
puctuku. 3akoH bruo-Casapa-Jlamnaca. JlelicTBMe MarHUTHOTO TOJISI HA TOKU U
3apsizibl, MarHuTHOe 1osie B Beuiectse. J(ua-, napa- u ¢peppoMarueTuku, Ss-
JIEHUE AJIEKTPOMATHUTHON MHAYKIIMHU U camonHaykuuu. [Ipasuio Jlenna, Oc-
HOBBI TeOpuU MakcBeinna, 4 JJ1eKTpOMarHeTu3m

Pa3nes 5 Kosiedbanusi u BoiHbI: CBOOOHBIE HE3aTyXalOUINE U 3aTyXalollne
MEXaHUYECKUE U AIEKTPOMarHuTHbIE KojeOaHus, BoIHyX1eHHbIE KoTeOaHMs.
Cnosxenue xosnebanuii, BoiaHbl, MX XapaKTepUCTUKH. Y paBHEHHE MJIOCKON U
cheprudecKux BOJIH, DHEPTHsI MEXaHUYECKUX U AJIEKTPOMArHUTHBIX BOJIH,
Kontponbras pabdota 2 (o pasznenam 3, 4, 5), 5 Konebanus 1 BOJIHBI

Pa3nes 6 OnTtuka. KBanToBasi npupoaa u3jy4yeHHs: DJIEMEHThl FEOMETPU-
4yecKoi onTukH, BomHOBBIE CBOMCTBA cBETa, TermtoBoe u3nydenue. Potos -
dext, 6 Ontuka. KBantoBas npupoia u3J1ydeHus
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Pazgen 7 DiieMeHTHI KBAHTOBOW (PM3UKH aTOMOB, MOJIEKYJI M TBEPbIX
Tes1: Teopus atoMa Boziopoza 1o bopy, DieMeHThl KBAHTOBOI MEXAHUKH,
DneMeHThl (U3UKH TBEpAOoro Tena. [ToHsATHe 30HHOM TeOpUr TBEPABIX Te, 7
DneMeHTHl KBAaHTOBOW (PH3UKK aTOMOB, MOJICKYJT ¥ TBEPJIBIX TEIl

Pa3zgen 8 DiieMeHTHI GU3MKN ATOMHOIO0 S/APA U 3JIEMEHTAPHbBIX YACTHIL:
DnemMeHThl U3UKH aTOMHOTO spa, DIEMEHTAPHBIC YaCTHIIBI, KiIacCU(UKa-
1K dJIeMeHTapHbIX YacTull, KontposnbHas padota 3 (1o paszuenam 6, 7, 8),
['pymmoBas KOHCYAbTAIMS IS TIOJTOTOBKY K K3aMeHY, 8 DIIeMeHThI (pU3uKu
ATOMHOTO Siipa ¥ 3JIEMEHTApHBIX YyacTull, [IpomexxyToyHas arrectaius

2 IlepeyeHb MUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBbIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIIN

ITponiecc u3yuenus qucuuIuivHbl «Pu3KKa» HalpaBieH HAa (OPMHUPOBAHUE CIIEIYIOILUX
komrereHmii B coorBercTBUM ¢ PI'OC BO 1 ocHOBHOW 00pa30BaTeIbHON MPOTPAMMOIA:

Ko v HaumeHnoBaHue

Nuaukatopel 1OCTHXKEHUS

[Inanupyembie pe3ynbTaTsl 00y-

KOMIIETEHITNH YEeHMUsI 110 TUCUUTIINHE
O6menpodeccronanbHbIe

OIIK-3 OIIK-3.1 3Hatp
CriocobeH mpuMeHSTh | 3HaeT (yHJIaMEHTaIbHBIC 3aKOHBI | - OCHOBHBIC 3aKOHBI KIIACCHYE-
COOTBETCTBYIOIIUN MNPUPOJBI, OCHOBHBbIE (M3MUECKUE | CKOW U COBPEMEHHOH (M3HKU U
¢busuKo- 1 MaTeMaTUYECKHUE 3aKOHBI MPUMEHATh B BaXXHEHIINX IpaK-
matemarnueckuid an- | OIIK-3.2 TUYECKUX ITPUIIOKECHUSAX
napar, METOJIbl aHAIN- | YMEET TNPUMEHSITh (PU3UUYECKHe | - OCHOBHBIE (DU3UYECKUE BEIIU-

3a U MOZACIINPOBAHUA,

TEOPETUIECKOTO u
JKCIIEPUMEHTAIBHOIO
WCCIICJOBAHHUS pu

pewieHnH TnpogeccHo-
HaJIbHBIX 3a7a4

3aKOHBl U MAaTE€MaTUYECKHE METO-
Jbl JUISl PELICHHs 3a7ad TEOpETH-
YECKOI'0 U IIPUKIIAJHOTO XapakTepa
OIIK-3.3

Biageer HaBBIKAMHM HCIIOIB30Ba-
HUS 3HAHUN (PU3UKU U MaTEeMaTHKU
[P PELIECHNUHU TPAKTUYECKUX 3a1a4

YUHBI U (PU3NYECKHE KOHCTAHTHI,
UX OIpezesieHue, CMBICI, CIOCO-
ObI U €IMHULIBI UX U3MEPEHMUS;

- pyHgameHTanbpHbIe (pU3NUECKHE
ONBITBl, UX POJIb B Pa3BUTHU
HayKH Ha3HauY€HUE U TPUHLUIIBI
JIEHCTBUS BakHEUIUX (usmde-
CKHX MpUOOpPOB.

Ymernb

- OOBSICHUTH OCHOBHBIE HaOIIO-
JTa€Mbl€ IPUPOJIHBIE U TEXHOTECH-
HBbI€ SIBIEHUS U 3PHEKTHI C TO3U-
il pyHAaMEeHTaNbHBIX (U3NUe-
CKHUX B3aMMOJIEHCTBHII, HCTOJIKO-
BBIBaTh CMBICI (PU3HUECKUX Be-
JIMYVH U TTOHATHH;

- 3alUChIBaTh YpaBHEHUS IJIA
(bu3NYeCKUX BEJIIUYMH, 3alHChI-
BaThb YpaBHEHMs Ipoliecca U Ha-
XOJIUTh €T0 PElIeHHUE;

- paboratb ¢ npubopamMu u 060-
pyJIOBaHHEM COBpeMEeHHOU ¢u-
3UYeCcKOH J1abopaTopuu;

- HCHOJb30BAaTh DPA3JIMYHbIE Me-
TOIUKU (PU3MUYECKUX H3MEpPEHUN
u 00pabOTKH HSKCIEPUMEHTATb-




HBIX [JaHHBIX, B TOM YHCIE C
IIPUMEHEHUEM  KOMIIBIOTEPHOU
TEXHUKH M HHGPOPMALMOHHBIX
TEXHOJIOTUH MPH PEIICHUH 33/a4;
- HUCHOJb30BAaTh METOMAbI aJeK-
BaTHOTO (PM3MUYECKOTO M MaTeMa-
TUYECKOTO MOJEIUpPOBaHUA, a
TaKXKe MPUMEHSATh METOAbl (u-
3MKO- MAaTeMaTHYeCKOro aHajlu3a
K PELICHUI0O KOHKPETHBIX €CTEeCT-
BEHHOHAYYHbIX M TEXHUYECKHUX
npooeMm.

Biaaners HaBBIKAMH

- UCTIOJIb30BAaHUSI METOJIOB (DU3H-
YEeCKOI'0 MOJIEIMPOBAHUS B HH-
JKEHEPHOU MPAKTHUKE;

- IPUMEHEHHUS OCHOBHBIX METO-
OB (PU3HKO-MATEeMATHYECKOTO
aHanuM3a Ui PEIICHHsS ecTecT-
BEHHOHAYYHbIX 3a]1a4;

- IPABUJIBHOM JKCILIyaTallMH OC-
HOBHBIX NMPUOOPOB U 000PyI0Ba-
HUS COBPEMEHHOW (hHU3NYIECKOM
nabopaTopuu;

- 00paboOTKM U HHTEpIpeTaLH
pe3yabTaTOB HKCIEPUMEHTa, B
TOM YHCJIE C TPUMEHEHHEM KOM-
IBIOTEPHOW TEXHUKH U HMHEDOP-
MAIMOHHBIX TEXHOJIOTHIA.

3 MecTo IMCHUIIMHBI (MOYJ151) B CTPYKTYpe 00pa3oBaTebHOIi MPpOrpaMMbl

JucruruinHa BXOAUT B cocTaB O5oka 1 «Jluciuumiuabl (MOAYIN)» U OTHOCUTCS K 00s-
3aTelIbHOHN YacCTH.

Jl71st ocBO€HMSI AUCIUTUIMHBI HEOOXOANUMBI 3HAHUS, YMEHUS, HABBIKH, CHOPMHUPOBAHHbIE
B Ipolecce n3yyeHus ooduieil pusnku B 0011e00pa3oBaTebHON 1IKOJIE. 3HAHUS, YMEHUS U Ha-
BBIKH, C(HOPMHUPOBAHHBIE MPU U3YUCHHUH IUCHUNIUHBI «Du3ukay, OyayT BocTpeOOBaHBI MpHU
M3YYEHUH TOCIEIYIOMMNX AUCIUIIINH: «DJIEKTpoHHKay, «TexHuueckas mexanukay, «Teope-
TUYECKHE OCHOBHI AIEKTPOTEXHUKHY, «HaaeKHOCTh M KaueCTBO JEKTPOCHAOKEHUS», a TAKKE
[P MOJATOTOBKE BBIMTYCKHOW KBaIM(UKAIIMOHHON paOOTHI.

JIuciuIuinHa 4acTUYHO peanu3yercs B popMe MPaKTUYECKOW MOATOTOBKU MyTeM MpPO-
BEJICHUS J1a0OpaTOPHBIX PadoT.

Huciumunaa «dusuka» B paMKax BOCIHUTATENBHON pabOTHI HampaBlieHA HA BOCIUTA-
HUC y 06y11afonmxc;[ I-I}/BCTBa OTBETCTBEHHOCTH, YMGHI/ISI apFYMeHTI/IPOBaTB, CaMOCTOATCIIBHO
MBICIIUTh, Pa3BUBAET TBOPUECTBO, MPO(EeCCHOHATbHBIE YMEHUS.




4 CopepxaHue TUCHHUILVINHBI (MO1YJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM

(pa3zesiaM)c yKa3aHHeM OTBEIEHHOT0 HA HUX KOJIHYEeCTBA aKaleMHYeCKUX

4acoB U BUJ0B y4eOHOH padoThI

4.1 Crpykrypa H colep:KaHHe THCHUILIHHBI 115 3209HO0# (popMBbI 00yUeHH s

Jucuumnna «®dusuka» uzyyaercs Ha 1, 2 kypcax B 1, 2, 3, 4 cemecTpax.

OO6mmast TpyI0EMKOCTh TUCIUIIINHBI cocTaBisgeT 12 3.e., 432 4., B TOM 4uCiIe KOHTAaKTHAs
paboTa oOyuaronmxcs ¢ mpernogaBareneM 37 4., IPOMEKYTOUYHAs aTTEeCTAlus B opMe IK3aMEeHA
Y 3a4€TOB C OLIEHKOM 16 4., camocTosTenbHas paboTa oOyuaromuxcs 379 4.

HawnmeHoBaHMe pa3esioB, TEM U CO-
JiepIKaHue MaTepuaa

Bupl yaeOHON pabOThI, BKIIOYAsi CAMOCTOSTENBHYIO pa-

00Ty 00y4JarOIMXCs U TPYTOEMKOCTD (B Yacax)

KonrakTHas padota
MperoiaBaTelisi ¢ 00y4Jarou-

MHUCHA

Jlexuuun

IIpakTu-
YECKUE
3aHATUS

JlaGopa-
TOPHBIC
paboOThI

HKP

IIpom.
aTTecT.

CPC

Pa3zgen 1 ®dusnyecKkre 0OCHOBBI
MEXAHUKH

Kunemaruka IMMOCTYIIATCIIbHOTO U
BpallaTCJIbHOI'O JIBUIKCHH

0,25

0,25

I[I/IHaMI/IKa MOCTYHATCJIIbHOTO 1
BpallaTCJIbHOI'O JABUIKCHHA

0,25

0,5

3aKOHBI COXPaHEHUsI UMITYJIbCa U
sHepruu. MexaHnuueckas YHeprusl.
Pabora.

0,5

0,25

Tsarorenue. DIEeMEHTHI TEOPUH T10-
JIs1. DIEMEHTHI MEXaHUKH KUIKO-
cTen

0,25

0,5

DJIEMEHTHI CIICLIMAJIbHOM TeOpHUn
OTHOCHUTCIIBHOCTHU

0,25

0,5

Pa3nen 2 OcHOBBI MOJIEKYJISIPHOM
(pu3MKN U TEPMOIMHAMUKHI

MonekynspHO-KHHETUYECKas TEO-
pus uaeanbHOro raza. OnbITHEIE 3a-
KOHBI UJI€AJIbHBIX Ta30B Y paBHEHUE
Knaneiipona-MeHneneeBa

0,25

0,25

Craructuueckue 3aKOHbI MOJIEKY-
nspHOM GU3MKH. SIBIIeHUs IepeHoca
B TEPMOAMHAMHUYECKUX HEPABHO-
BECHBIX CHUCTEMaAxX

0,25

0,25

IlepBoe Ha4aI0 TEPMOAUHAMHUKHU.
IIpuMeHeHne nepBoro Hayaia Tep-
MOJAMHAMUKH K U30IIPOLIECCaM

0,5

0,25

Bropoe Hauano TepMOIMHAMMKH.
OHtponus. Temnossle ABUTaTEN! U
XOJIOJWJIbHBIE MALTHHbI

0,5

0,25

PeanbHEbIE Ta3bl

0,25

0,5

KonrponsHas pabdora 1 (o pasne-
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HanmenoBanue pas3zneinos, TeM U CO-
JepKaHue MaTepuaia

Bunpl yueOHOM paboThI, BKIIFOYAsi CAMOCTOSITEIBHYIO pa-

00Ty 00yJarOIIUXCS ¥ TPYJOEMKOCTH (B Hacax)

KonTaktHas pabora
nperoiaBaTens ¢ 00y4Jaronu-

MHCA

Jlexknuu

IIpakTu-
YEeCKUe
3aHATUSA

Jlabopa-
TOPHBIE
paboThI

NKP

[Tpom.
aTTecT.

CPC

nam 1, 2)

3auem

Pa3zgean 3 DuekrpocraTuka. Ilo-
CTOSIHHBIN TOK

3JI€KTpOCTaTI/I‘IeCKOG IOJIE U €TI0
XAPaKTCPUCTHUKU B BAKYYMC U BCIIC-
ctBe. OCHOBHBIC TCOPCMBI JIA DJICK-
TPOCTATHYCCKOI'O IIOJIAA B BAKYYME U
BCIICCTBEC

0,5

0,5

0,5

[TpOBOTHUKY U JUAICKTPUKHU B
AIIEKTPUUYECKOM TI0JI€. DIEKTPOEM-
KOCTb ITPOBOJTHUKOB U KOHJICHCATO-
poB. DHeprus U 00beMHas IJI0T-
HOCTb 3HEPTUH AJIEKTPHUECKOTO T0-
st

0,5

0,5

[TocTOSIHHBIN 3JIEKTPUUYECKUM TOK,
€ro XapaKTEPUCTUKHU U YCIOBUSA CY-
IIECTBOBAHUA. 3aKOHBI IOCTOSTHHOTO
TOKa

0,5

0,5

Pa3nes 4 DiekTpoMarHeTusm

MaruuTHo€ 1oJie U €ro OCHOBHBIE
XapaKkTEepUCTUKH. 3aKoH bro-
Casapa-Jlannaca. [lelictBue mar-
HUTHOTO TIOJISI HA TOKU U 3apsibl

0,5

0,5

0,5

MarsauTHOE I10JI€ B BellecTBe. [ua-,
napa- 1 peppoMarHeTUKU

0,5

0,5

SIBIIeHME DIEKTPOMAarHUTHOW WH-
JyKIMU U caMouHaykiuu. [IpaBuio
Jlenna

0,25

0,5

0,5

OcHoBBI Teopun MakcBemia

0,25

Pasnena 5 KoJsie0anus ¥ BOJIHBI

CB00OoIHbIE HE3aTyXAOIUE U 3aTy-
Xalolre MEXaHMYeCKHUe U AJIEKTPO-
MarHUTHbIE KOJeOaHHs

0,25

0,25

0,5

Bremyxaennsie konebanus. Croxe-
HUe KojeOaHun

0,5

0,25

12

BonHbl, UX XapakTepucTUKH. Y paB-
HEHHE TUIOCKON U chpepruecKux
BOJIH

0,5

0,5

12

3H€pI‘I/ISI MCXAaHUYCCKUX U JJICKTPO-
MAarduTHBIX BOJIH

0,5

0,5

12

Konrponsnas pabora 2 (1o pazze-
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HanmenoBanue pas3zneinos, TeM U CO-

Bunpl yueOHOM paboThI, BKIIFOYAsi CAMOCTOSITEIBHYIO pa-

00Ty 00yJarOIIUXCS ¥ TPYJOEMKOCTH (B Hacax)

KonTaktHas pabora
nperoiaBaTens ¢ 00y4Jaronu-

JIepyKaHue MaTepurala MHCS VIKP [Tpom. CPC
[Ipaktu- | Jlabopa- aTTecT.
Jleknuu | 4Yeckue TOPHBIC
3aHATUS | paboTHI

nam 3, 4, 5)
3auem - - - - - -
Pa3zgen 6 Ontuka. KBanroBasi
NPUPoOIA U3TyYeHUsl
DJIEMEHTHI T€OMETPUUYECKON ONTUKHU 0,5 0,5 0,5 - - 12
BoJsiHOBEIE CBOIICTBA CBETA 0,5 0,5 0,5 - - 12
TemutoBoe n3nydenue. ®orodrpdexr 0,5 0,5 0,5 - - 12
Pa3znen 7 DiaeMeHTBbI KBAHTOBOI
(pu3uKH ATOMOB, MOJIEKY. U TBEP-
ABIX TeJ
Teopus aroma Bostopoa mo bopy 0,5 0,5 - - - 15
DJIeMEHTHI KBAHTOBOM MEXAaHUKHU 0,5 0,5 - - - 15
DneMeHTH! (PU3UKU TBEPAOTO TEa.
[ToHsiITHE 30HHOM TEOPUHU TBEPIBIX 0,5 0,5 0,5 - - 12
Tl
Pa3nes 8 DuemenTnl puznkn
ATOMHOTO SIZIPA M 3JIeMEeHTAPHBIX
YaCTHIX
DOnemMeHThl GU3UKH aTOMHOTO Spa 0,5 0,5 - - - 15
DneMeHTapHbIe YaCTULIbI, KJIaCCH- 0.5 0.5 ) i i 16
(KAl DJIEMEHTAPHBIX YaCTHUI]
Kontponbnas pabora 3 (1o pazne-

- - - - - 30
nam 6, 7, 8)
['pyrmimoBast KOHCYIbTAIHS JIIS TTO/T-
TOTOBKH K 9K3aMEHY i i i i i i
Ix3amen - - - 1 16
nToro 12 12 12 1 16 | 379

o TMCHMIIJIMHE

* peasin3yeTtcs B popMe MPAKTUIECKOU MOTOTOBKH

5 OueHoYHbIECPeICTBA /5 NPOBe/IeHUs] TEKYIIero KOHTPOJIS U
NPOMEKYTOYHOM aTTecTANMU 00y4al0IMXCS M0 JUCHHILIHHE (MOLYJ110)

@DOHIBI OIIEHOYHBIX CPEJCTB JJIs MPOBEACHUS TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH H
MIPOMEKYTOYHOM aTTeCTallMd OOCYXIAIOTCS M YTBEpPXAAroTcs Ha 3acenanuu kadenpsi. [Toi-
HBI KOMIUIEKT KOHTPOJIBHBIX 3a/IaHUN UM UHBIX MAaTEPHAIOB, HEOOXOAUMBIX /Il OICHUBAHUS
pe3yabTaTOB OOYYECHUS MO AUCIUIIINHE (MOIYJI0) XpaHUTCS Ha Kadeape-pa3zpadboTunke B Oy-
Ma)XHOM HJIM DJIEKTPOHHOM BHJE, TaKke (POHIBI OIEHOYHBIX CPEJCTB AOCTYIHBI CTYJEHTaM B
JTUYHOM KaOWHEeTe — pasjes ydeOHo-meToaumdeckoe oOecrieueHune. DOHI OIEHOYHBIX CPEJCTB
JUTSL TIPOBENICHUSI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUYHOW aTTECTAIlMH MPEICTaB-

neH B [Ipunoxenun 1.




6 YueOHo-MeTOaAMYeCKOEe M HHPOPMALMOHHOE 00ecedeHHe TUCIUTITUHBI
(MoayJin)

6.1 OcHoOBHasI M IONOJTHUTEJIbHAS JIUTEpaTypa

[lepeyeHb peKOMEHyeMOH OCHOBHOM M JIOTIOJHUTEIHHOM JINTEpATYyphl MPEICTABICH Ha
caiite yHuBepcurera www.knastu.ru / Haw ynusepcumem / Obpazosanue / 13.03.02 Dnexmpo-
9Hepeemuka u snekmpomexruxa / Pabouuti yuebnuiil nian / Peecmp numepamypoi.

6.2 MeToauuyecKue YKa3aHuA QJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

1. M.C. I'punkpyr, E.W. Turopenko, FO.1. TkaueBa. JlabopaTopHBIii MPaKTUKYM 1O QU3H-
ke. Yue0. nocobue. - Komcomonsck-Ha-Amype: [OYBIIO «KHAT'TY», 2011. 146 c.

2. A.A. Bakymok, H.A. Hoeropoaos, FO.1. TkaueBa. KOHTpOIIbHO-pacUeTHBIC MAaTEPHUAIIBI
no ¢usuke (OcHoBHble (usnueckue Gopmynsl. KoHTponbHbIE pabOTHI, pacdyeTHO-
rpadudeckue 3amaHust U Tectbl). Yued. mocodue. — Komcomonsck-ua-Amype: @I'bOY
BO «KuAI'Y», 2018. -100 c.

3. IleperoemoBa, M. A. MeToanueckue yKa3aHusi 1 KOHTPOJIbHBIC 3aaHUS ISl CTYIEHTOB —
3a04HMKOB MHX. — TE€XH. crel. By30B — Komcomonbsck — Ha — Amype: ®I'BOY BIIO
«KaAI'TY», 2012. — 58 c.

6.3 CoBpemeHHbIe IpodeccHoHATbHBbIE §a3bI JaHHBIX U HHGOPMALIMOHHbIE CHpa-
BOYHbIE CHCTEMbI, HCIIOJIb3yeMble PH OCYIeCTBJIEHNH 00pa30BaTeIbHOI0
Npouecca no AUCHUILINHE

Kaxnomy obyuaromemycs obecrieueH A0cTyn (yAalleHHBIN IOCTYI), B TOM YHCIIE B CIIY-
Yyae TMPUMEHEHHUs DIEKTPOHHOTO OOydYeHHs, TUCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTUH, K
COBPEMEHHBIM TPO(ECCHOHANBHBIM 0a3aM JaHHBIX W MH(POPMAIIMOHHBIM CIIPABOYHBIM CHUCTE-
MaM, C KOTOPbIMHU Y YHUBEPCUTETA 3aKIHOUYEH JOTOBOP.

[Tepeuenn pekoMeHyeMBbIX MPOodecCHOHATBHBIX 0a3 JaHHBIX U HHGOPMAIIMOHHBIX CITpa-
BOYHBIX CHCTEM TPEJCTAaBICH Ha caiite yHuBepcutera www.knastu.ru / Haw ynueepcumem /
Obpaszosanue / 13.03.02 Dnexmposnepeemurxa u snexkmpomexuuxa/ Pabouuii yuebnvui nian /
Peecmp ObC.

AxTyanbHasg nHGOpMAIIUS 10 3aKIF0OUEHHBIM Ha TEKYIIUM y4eOHBIN TOJ TOTOBOpaM MpH-
BeJieHa Ha cTpanulie Hayuno-rexaunueckoit oudmmnorexu (HTH) Ha caifte yauBepcurera

https://knastu.ru/page/3244

6.4 Tlepedyenb pecypcoB HH(POPMALIMOHHO-TEJIEKOMMYHHKANIMOHHOI ceTn « AHTEp-
HeT», He00XOAMMBIX /IVIS OCBOCHUS JUCHHILIMHBI(MOYJI51)

HaszBanue caiita DNEeKTPOHHBIN aJipec

EcrecTBeHHOHay4YHBIN 00pa3oBaTeNbHBIHN MOP-

Tan genepansHoro nopraia «Poccuiickoe 00- | http://en.edu.ru

pa3oBaHHE)

Hayunas snektponnas 6ubnmoreka «Kubep- http://cyberleninka.ru

JICHUHKA

dusuka st BeexX https://questions-physics.ru
https://open-

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




7 OpraHu3anuoHHO-NeIaroru4ecKue yCJa0Bus

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PeriJaMeHTUPyeTCss Y4eOHbIM IJIAHOM M pac-
nucaHueM y4eOHBIX 3aHATHH. SI3bIk 00ydeHus (mpernoaaBaHus) - pycckuid. J{is Bcex BUAOB ay-
JUTOPHBIX 3aHATHI aKaJIeMUYECKUI Yac yCTaHABIMBAECTCS POIOJIKUTEIBHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOe WHAMBHAYaJIBbHON 00pa3oBaTeNbHON TpaeKTOpHH O0yyaro-
IIMKCS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
Jieil, OCBOEHHBIX B MpoIlecce MPEAIIECTBYIOMEro 00yueHus, KOTOPbIA 0CBOOOXkAaeT 00yydarole-
rocsi OT HEOOXOUMOCTH UX MMOBTOPHOTO OCBOCHHUSI.

7.1 OOpa3oBaTe/bHbIC TEXHOJIOTHHU

VYyeOHblil Mpolecc NpH MpenojaBaHuyd Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPaAIU-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaaunuoH-
HbIe 00pa3oBaTeIbHbIE TEXHOJIOTUN TPEACTABICHBI JEKIMSIMA U CEMUHAPCKUMU (TIPaKTHYECKHU-
MH) 3aHATHAMU. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIb3YIOTCS B BUJE HMIUPO-
KOTO TIPUMEHEHUS aKTUBHBIX 1 MHTEPAKTUBHBIX (OpM mpoBeneHus 3anatuii. Madopmanmonasie
o0Opa3oBaTeNbHbIE TEXHOJIOIMH PEATM3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYZICHTOB B MH(POPMAIIMOHHOH 00pa30BaTeIbHOI Ccpefe.

7.2 3aHATHA JEeKIHOHHOI0 TUIIA

JIeKMOHHBIN KypC IpeIoyiaraeT CUCTEMaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB yueOHOr0 IJIaHa.

Ha niepBoii niekuuu 1ekTop 00s13aH NpeAynpeauTh CTYAEHTOB, IPUMEHUTEIBHO K KAaKOMY
6a30BoMy y4eOHUKY (yueOHMKaM, ydeOHbIM TOCOOMSIM) OyIeT MPOYUTaH Kypc.

JIeKMOHHBIN Kypc JOJKEH JaBaTh HauOoJbIIMi 00beM MH(pOpMaluu U oOecrneynuBaTh
6osee rirybokoe NOHMMaHME Y4eOHBIX BOMPOCOB IPH 3HAUUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4eM 3TO TpedyeTcs OONBIINHCTBY CTY€HTOB Ha CAMOCTOATEIBHOE U3YYEHUE MaTepraa.

7.3 3aHATHS CEMHHAPCKOI0 THNA

CeMMHaApCKUE 3aHATHS NIPEICTABIISAIOT COOO0H ETANN3AIHUIO JIEKIHOHHOTO TEOPETHYECKO-
ro MaTtepuasa, IpoBOJAATCS B LEJIAX 3aKPEIJICHUs] Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fieibl.

OcHoBHOH (OpMOI1 NPOBEIEHUSI CEMUHAPOB SABJISETCS 00CYXAeHHE Hanbosee mpooiem-
HBIX U CJIO)KHBIX BOIPOCOB IO OTAEIbHBIM T€MaM, a Takke pa3dop MpUMEpPOB U CUTyallUil B ay-
JAUTOPHBIX YCIIOBHAX. B o0s13annO0CTH npenoaaBaTeyid BXOOAT: OKa3aHUEC MeTOI[H‘ICCKOﬁ oMo
¥ KOHCYJIbTUPOBAHHUE CTYJIEHTOB IO COOTBETCTBYIOIIUM TEMaM Kypca.

AKTUBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOIPOCHI, ITpeJIaraeMble MperoiaBaTenem;

* y4acTHe B JUCKYCCHAX;

* BBIITOJIHEHHE MTPOEKTHBIX U MHBIX 33JaHUM;

* ACCHCTHPOBAHHE TPENOIABATEIIO B IPOBEICHUN 3aHATHIA.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOXKHBIM, COJIEPKATh
CCBIJIKHM Ha UICTOYHHKU.

Jlokanel U ONIOHWPOBAHHE JOKJIAJ0B MPOBEPSIOT CTENEHb BIIAJACHUS TEOPETHUECKUM
MaTepHraoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OrneHrBaHue 3aJaHU, BBHIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHATUHU, BXOJUT B HAKOIUICH-

HYIO OIICHKY.
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7.4 CamocrtosiTe1bHas padoTa 00y4alOIMXCs 10 AMCHHUILIMHE (MOLYJII0)

CamocrosTenbHas paboTa CTYIEHTOB — 3TO IPOLIECC AKTUBHOTO, IIE€JIECHANPABICHHOTO
IpUOOPETEHNUs CTYIEHTOM HOBBIX 3HaHUI, yMEHUIN 0€3 HEeNOCPEICTBEHHOIO0 y4acTHs Iperoja-
BaTels, XapaKTEPU3YIOIIUICS MPEeAMETHOW HaNpaBJICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI1 pe3ysIbTaToB JEATEIbHOCTH 00yUaroIIerocs.

Llenu caMOCTOSTETHLHON pabOTHI:

* CUCTEMAaTH3alys U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUYECKUX 3HAHUHN U NMPAKTUYECKUX
YMEHUU CTYJICHTOB;

+ yriyOJeHue U paclIupeHre TEeOPETUYECKUX 3HAaHUM;

- (hopMUpOBaHME YMEHHUH HCIIOJIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE [TO3HABATEJIbHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHE CAMOCTOSITEILHOCTH MBIIUICHUS, TBOPUYECKON WHUIIMATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS WHAWBUIYAIBHO WM IPYNIAMH CTY-
JICHTOB B 3aBUCUMOCTH OT LI€JIU, 00BbEMA, YPOBHS CII0KHOCTH, KOHKPETHOM TEMaTHKU.

TexHoorust OpraHu3ali CaMOCTOSTEIbHON paboThI CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CAaMOCTOSITENBHOM PabOThI CTYIAEHTOB MOXET
NPOXO/UTH B MMCbMEHHOM, YCTHOW WIIM CMEIIaHHOH (hopme.

CryneHTbl JOJDKHBI HOJXOAUTh K CaMOCTOATENBHOM paboTe Kak K HauBakHeiIemy
CPEACTBY 3aKPEIICHUS W PA3BUTUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IIIA0B HA
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHsI OIPpeIeIEHHBIX HABBIKOB M MCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOW JIUTEPaTypBHI.

7.5 MeToauueckue PECKOMEHIANNNA NS oﬁyqamumxcﬂ 0 OCBOCHHUIO NHUCHMUIIIMHBI

[Tpy M3y4yeHHM IUCHUIUIMHBI O0yYarolMMcs 1eJIecOo00pa3HO BBIMNOJIHATH CIENYIOIINE
PEKOMEH 1AL u:

1. U3ydyeHue yueOHON JUCHMILIMHBI JOJIKHO BECTUCh CUCTEMATHUECKH.

2. Ilocne u3yyeHHs Kakoro-aubo paszaerna no ydyeOHUKY MIIM KOHCIIEKTHBIM MaTepuanaM
PEKOMEHAYETCs M0 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEAENICHUs, TOHATHS pa3/e-
na.

3. Ocoboe BHUMaHUE CIEAYET YACIUTh BHITIOJHEHHUIO OTYETOB 10 MPAKTUYECKUM 3aHSATH-
SM ¥ UHJJMBHIyaIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Besa TeMaTHka BOIIPOCOB, M3yYaeMbIX CAMOCTOSITENBHO, 33a€TCS Ha JICKIUAX IPErno-
naBateneM. MM e TaroTcs UCTOYHMKY (B IEPBYIO OYEPE]lb BHOBb M3/IAHHBIE B IEPUOANYECKON
Hay4YHOMU JuTepaType) 1uist 0oJiee IeTalbHOI0 MOHUMAHUS BOITPOCOB, 03BYYEHHBIX Ha JIEKIIHH.

[Tpu camocTosTensHON PopaboTKe Kypca 00yJaromuecs T0JIKHbI:

* IPOCMaTPUBATh OCHOBHBIE ONPENIEICHUSI U (DaKTBhI;

* IOBTOPUTh 3aKOHCIIEKTUPOBAHHBIM Ha JIEKIMOHHOM 3aHATHU MaTepual U JIOIOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOM TEME JIMTepaTyphl;

* U3Y4YHUTb PEKOMEHI0BAHHYIO JINTEPATYPY, COCTABIATH TE3UCHI, AHHOTALIUN U KOHCIIEKTBI
HanboJjIee BAXKHBIX MOMECHTOB;

* CAMOCTOSITENIBHO BBINOJIHATD 3a/1aHUs, aHAJIOTUYHBIE MPEJIaracMbIM Ha 3aHATHUSX;

* UCIOJIb30BAaTh JJII CAMOIIPOBEPKH MaTepHalibl (POH/A OLEHOYHBIX CPEJCTB.
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7.6 MeToauyeckue peKOMEHIANMY VIS 00YyYAKUIUXCH M0 OCBOCHH IO JUCHUILIHHBI

[lpr u3yyeHMH AMCUUIUIMHBI OOYYArOIIMMCS LEIeCO00pa3HO BBHIMOIHATH CIIEAYIOIINE
PEKOMEH 1IN}

1. U3yuenne yuyeOHOM TUCIUIUIMHBI JJOJDKHO BECTHCH CUCTEMATHUYECKH.

2. [Tocne u3yveHus: Kakoro-iu0o paszena no y4eOHHKY MIIM KOHCIEKTHBIM MaTepraiaM
PEKOMEH/IyeTCsl 110 MaMSATH BOCIIPOM3BECTH OCHOBHBIC TEPMUHBI, OTIPE/ICICHHUS, IOHITUS pa3zie-
na.

3. Ocoboe BHUMAHUE CIEAYET YACIUTh BHIMOJHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
SIM ¥l MHJJUBHTyaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSITEIIBHYIO paboTy.

4. Bes TemaTuka BOIPOCOB, M3YYaeMBIX CaMOCTOSITEIBHO, 33/1a€TCA HA JIEKLIUAX MPEero-
naBaresneM. MM ke 1aroTcsi HCTOYHHKH (B MEPBYIO OYepe/ib BHOBb M3aHHBIC B MEPHOANYCCKON
HAYYHO JuTeparype) Ui 6ojee AeTaIbHOTO IOHUMAaHUs BOIIPOCOB, 03BYYCHHBIX Ha JIEKIIHH.

[Tpu camocTosTeNIEHON IPOPAOOTKE Kypca 00yJaroIuecs TOJIKHbI:

* IPOCMATPHUBATh OCHOBHBIE OTIPE/ICICHNUS U (PAKTHI;

* IOBTOPUTh 3aKOHCIICKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHATUU MaTepual U JOMOJHHUTh
€ro ¢ y4eTOM PEKOMEHJOBAHHOM 10 JaHHOM TEME JINTEepaTyphl;

* U3YYUTh PEKOMEHIOBaHHYIO JIUTEPATYPY, COCTABIISTh TE3UChI, aHHOTAIIMU U KOHCIIEKTHI
HanOoJice BAXKHEIX MOMCHTOB;

* CAMOCTOSITEIILHO BBIMOJIHATH 33/I1aHUs1, aHAJIOTUYHBIC MTPEIaraéMbIM Ha 3aHITHSX;

* UCTIOJIB30BATh JIJIsl CAMOIIPOBEPKH MaTeprabl (POH/Ia OLIEHOYHBIX CPEICTB.

7.5.1 MeToauveckne yKazaHnus nNpu padore HA/l KOHCIIEKTOM JIEKIMHU

B xo1e neKunoHHbIX 3aHATUH HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE yueOHOro MaTepua-
na. OOpamarts BHUMaHue Ha (OPMYJIUPOBKH 3aKOHOB, PACKPBIBAIOIIME COJCPKAHHUE TEX WIIN
WHBIX (U3UYECKUX SBJICHHUH U MpoieccoB. JKeaarenbHO OCTaBUTh B PA0OUMX KOHCIEKTaX MO,
Ha KOTOPBIX MOKHO JIEJIaTh MIOMETKH M3 PEKOMEHIOBAaHHOMN JIMTEPATYPHI, JTOTOIHSIIONINE MaTe-
pHal MPOCTYIIaHHON JIEKITUH, a TAK)KE MOAUYEPKUBAIOIINE 0COOYIO0 BaXKHOCTh TE€X HIIM MHBIX TEO-
PETUYECKHX TOJIOKECHUM.

[Ipu paboTe HaJ KOHCIEKTOM JEKIHUH HEOOXOAMMO MPOYUTATh U3TIOKEHHBIH MaTepual
Mperno/iaBaTesieM, a Tak)Ke MPOYECTh COOTBETCTBYIONIME pa3/ielbl PEKOMEHI0BAHHOTO TIPEmno/ia-
BaTeneM yueOHUKa, ISl ITOr0 MOKHO MCIIOIh30BaTh METOANYECKUE yKka3aHus 2, 3 (1. 6.1).

B nporiecce n3ydenus KOHCIIEKTa U JOTIOIHUTEIBHON JIUTEPATYPhl 0OpaTUTE BHUMAHHS Ha
oTpefieNieHUs OCHOBHBIX (PH3UYECKUX BEUYHMH M MX pazMepHocTeil. [IoBTOpUTh OCHOBHBIE SB-
JIEHUsI W 3aKOHBI, KOTOPBIE OMUCHIBAIOT ATH siBJICHUS. Ecin kakme-mmbo 3aKOHOMEPHOCTH H
dbopMybl, cBsA3bIBatONINE (PU3NYECKUE BETUYUHBI UMEIOT BBIBOJ, TO HEOOXOUMO U3YYHUTh ITOT
BBIBOJ] TI0O KOHCIIEKTY WJIM 0 yueOHUKY. PekomeHayercs Takxke B KOHIIE M3YYCHHS! KOHCIIEKTa
MPOBEPUTH ce0s Ha 3HAHWE U TTOHMMAaHWE OCHOBHBIX (PH3UYECKHUX BEIUYUH, (POPMYI U 3aKOHOB
110 U3y4aeMOM TEME.

7.5.2 MeToauyeckne yKa3aHHs 110 CAMOCTOATEIbHOI padoTe HA/A H3y4YaeMbIM MaTe-
PHMAJIOM H NP NOATOTOBKE K NPAKTHYECKUM 3aHATUAM

HpI/I IIOATOTOBKE K HpaKTI/ILIeCKOMy 3aHATHUHO HCO6X0)II/IMO I/I3y‘—II/ITI) TeOpeTI/I'-IeCKI/Iﬁ Mare-
pHall, COOTBETCTBYIOIIUN MPAKTUYECKOMY 3aHATHIO, TT0 KOHCIEKTY UIU YYEOHHKY PEKOMEHI0-
BAHHOTO MPEIOIaBATEIIEM.

Oco0oe BHUMaHHE CIEAYeT YASIUTh OCHOBHBIM (PU3UYECKUM SIBICHUSM M 3aKOHAM, OIH-
CBIBAKOIIIM OTU SABJICHUS. HCO6X0}II/IMO HpOBepI/ITI) OHpe)IeHeHI/IH (1)I/I3I/I'-IGCKI/IX BCJIIMYHUH, BXOJ -
IIMX B OTH 3aKOHBI, a Takke MX pasMepHocTU. CleayeT Takke MOBTOPHUTH (DOPMYIIBI, OMHCHI-
BaromIue HSYHGHHC (bHSI/I‘-IeCKI/IX BCJIIMYUH B 3aBHUCUMOCTU OT MCHAOUIUXCS napaMeTpOB. HOJ’I@?;-
HO TaKXe M0 33/JIaYHUKY MPOCMOTPETh NMPUMEPHl THUIIOBBIX PEIICHU (U3MUECKUX 3a]ad, OTHO-
CAUTUXCS K JTAaHHOM Teme. {7151 TOro MOXHO MCTOIB30BaTh METONYECKUE YKa3aHus (1. 6.2).
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7.5.3 MeToau4ecKkue yKa3aHusi 10 BHINOJHEHHIO JJA00PaTOPHOH padoThl

Jlns1 BeIMOSTHEHUS 1a00paTOpHO paboThl HEOOXOAMMO HCITOIH30BATh METOIMYECKHE YKa-
3aHus 1 (1. 6.2) U3y4UTh U IPUMEHUTH CIECIYIOUIUE PeKOMEHOAyUU, TaK KaKOITUCAHUE K KaX oM
nabopaTopHOH paboTe BKIIIOYAET B ce€0s1 CIACAYIONIKE maparpadml:

1. Lens paboTsl. [Iprnbopsl n npuHAIIEKHOCTH.

2. Beenenue.

3. ®u3nvecKue OCHOBBI IKCIIEPUMEHTA.

4. ITopsimOoK BBITIOJIHEHHS paOOTHI.

5. Bonpocsl 1151 [onycka.

6. IIpoTOKOJ U3MEPEHUIA.

7. Tect nns 3a1UTHI.

B nepseom mnaparpade nocrapneHa yenv 1adopamopHnoil padomel M TEPEUNCICHBI MPU-
Ha/IJISKHOCTH, HEOOXOAMMBIE JJIs1 BBIITOJTHEHHS Ta00paTOpHOIl paboTHI.

B 66edenuu uznoxeHnl m3ydyaeMble 3aKOHBI, OMpeeNeHbl (PU3NYecKUue BEIUYMHBI U UX
B3alMHasl 3aBUCUMOCTb.

OO6yyaronemycsi He0OOXOMMO BHUMATENbHO H3Yy4uTh «@Duzuueckue 0cHO8bl IKCHepu-
MeHmay, T ONMcaHa YKCIIEpUMEHTaIbHas yCTAHOBKA U MPUBEJEHA CXEMa. 3/1€Ch K€ PEIaeTcs
dbuznueckas 3aada AJis ONpeesieHUs] UCKOMOW BEJTMYMHBI.

[Tocne u3ydeHus nopsaoka 6vinoaHeHus padOThl CTYNEHT JOJDKEH IPENCTaBIATh JKC-
MEPUMEHT B IEJIOM, 3HaTh, KaK U B KaKOW MOCJEIOBATEIILHOCTH U3MEPSIOTCS (pU3Mveckue Be-
JIMYUHBI.

Jns nomycka kK paboTe He0OX0IMMO OTBETUTH Ha «Bonpocet 0nsa donyckay.

IIpu nmpoBeneHUM IKCIIEPUMEHTA JAaHHBIE BCEX U3MEPEHHUN HYXXHO BHECTH B «IlIpomokon
uzmepeHuil» B COOTBETCTBUH C ero (Gopmoil u mopsiakoM paboTel. B mportokone usmepeHuit
IIPOBOJSITCS TAK)KE BCE HEOOXOAUMBIE PACUETHI.

Jlnis mocTpoeHus rpaKoB B IPOTOKOJIAX UMEETCs MIUJUTUMETPOBast CETKa.

[Tocne Toro, Kak BBIIIOJIHEHO 33/1aHKE K Ja00paTOpHOI paboTe, HYKHO CENIaTh BHIBOABI U3
IPOJIETAHHOT0 SKCIIEpUMEHTA. BBIBO/IBI BKIIIOYAIOT B CEOsL:

- aHaJIM3 TOJYyYEHHON 3aBUCHMOCTH BEJIMYMH U COOTBETCTBUE €€ UCCIIEyEMOMY 3aKOHY;

- CpaBHEHHE HKCHEPUMEHTAIBHOIO 3HAUeHUs (PM3NYECKOM BEIMYMHBI C TEOPETHYECKUM
3HaYEHUEM;

- aHaJIU3 YCJIOBHMM DKCIEPHMEHTA U BO3MOXKHOCTEH HMX M3MEHEHHUS C LIEJIBIO YBEIUYCHHUS
TOYHOCTU U3MEPEHHI U BBIYUCICHUS UCKOMOH (PU3UYECKON BEIIMUHUHBI.

Onucanue nabopaTOpHO pabOTHI 3aKaHUUBACTCS Mecmom 0aa 3aujumol. 1IpaBuibHbIE
OTBETHI Ha BOIPOCHI TECTA CBUJECTEIBCTBYIOT 00 YCBOGHUH TEOPETHUECKOIO MaTepuasia JaHHON
71a00paTOpHOIl pabOTHl M YCHEIIHOM €€ BBIIOJHEHUH, YTO SIBJISETCS 3aJI0TOM IOJIyUeHHs 3a4eTa
o 3ToM padore.

7.5.4 MeToauyecKkue yKa3aHusl 10 BbINOJHEHHIO KOHTPOJIbHOI padoThI

K Beimosninenuto kouTponsHOU padotsl (KP) mo kaxkaomy pasneny QU3MKH CTyAeHT, 00Y-
YaroIUiics Mo Kypcy o0meld pU3nKu, MPUCTYNAeT TOJIBKO MOCIIE U3YYEHHsI TEOPETUUECKOT0o Ma-
TepHuaa, U3JI0KEHHOTO MPENoAaBaTeIeM WIA U3YYEHHOIO CAMOCTOSATEIbHO COOTBETCTBYIOIIErO
JTaHHOMY pa3zjieny GU3HKH.

[Tpu Bemonnennu KP cTyneHTy Heo0X0AUMMO PYKOBOJICTBOBATHCS CIEAYIOIINM:

1. KP BoImonHsETCS YepHWIaMH B OOBIYHOW IIKOJIBHOM TETpaau, Ha OOJOXKKE KOTOPOH
NPUBOJAATCS CBEACHUS MO0 HOpMaTUBHOMY JokymeHTy P/ ®I'BOY BIIO «KHAI'Y» 013-2016.
«TekcroBble cTynenyeckue padotsl. [IpaBuia odopmiaeHUs».

2. Ycnous 3anau B KP nepenuchbiBatoTcs MOMHOCTBIO 6€3 cokpaiieHuid. [ 3amedanuit
IIPENoIaBaTelisd Ha CTpaHULAX TETPAaU OCTABIISIFOTCS MOJISL.

3. Ilpu Bemonnenun KP HeoOxomumo 3amucaTh KpaTKOe YCIOBHE 3agaud. B pemenun
TpeOyeTcsl IPUBECTU OCHOBHBIE 3aKOHBI U ()OPMYJIbI, HA OCHOBAaHUHM KOTOPBIX IIPOM3BEACHO pe-
mieHue (¢ noscHeHusIMK). [1py HaTMYUM BEKTOPHBIX BEIWYMH M KOOPAWHAT BBIMOJTHSAETCS PUCY-
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HOK, COJEpXalllUi 3TH BEJIMYMHBI. B KOHIlEe peleHus 3a1adu NpoBepseTCcss pa3MEPHOCTh MCKO-
MO¥ (hPM3UYECKON BEITMYUHBI U 3aIUCHIBACTCS OTBET.

4. B xonue KP yka3piBaeTcs, KakuM y4eOHUKOM WJIM y4eOHBIM MOCOOMEM CTYICHT MOJIb-
30BaJICS TP BBIIIOJHEHUU paboThl (Ha3BaHKUE y4eOHUKA, aBTOP, FOJl U31aHU).

5. Homepa 3a1a4, KOTOpbIE CTYAECHT IOJKEH BKIIOUUTH B cBOt0 KP onpexnenstores mo yka-
3aHHBIM TAOJMUIIAM BAPUAHTOB B METOJMUYECKOM IOCOOMHM, BbIaBaeMOM Ipernopaasaresem. s
BeImoaHeHns: KP Heo0XoauMo UCnob30BaTh METOANYECKHE yKazanus 2, 3 (1. 6.2).

6. KP cTyzneHT 10/KeH BBICTaBUTh B JIMUHBINA KAOMHET JUIs IPOBEPKU MPENOAaBaTENIEM.

7. Ilpu 3ammute KP cTyneHT nomkeH ObITh TOTOB /1aTh MOSICHEHUS 110 CYIIECTBY pPEIICHUS
BBIIaHHBIX 3aJa4.

8 MarepuajbHO-TEXHHYECKOE 00ecrieueHne, He00X0IMMOoe/ I
0CYHIECTBJIEHUSI00PA30BATEIBLHOI0 MPOIECCA MO TUCHUILINHE (MO1YJIIO)

8.1 JIunmeH3MOHHOE H CBOOOTHO PACIPOCTPaHsIEMOe IPOrPaMMHOe o0ecredyeHue,
HCIOJIb3yeMoe NPH OCYIIECTBJIEHHH 00Pa30BaTeILHOTO MpoLecca
MO TUCHHILIHHE

VYHuBepcuTeT obOecredeH He0OXO0IMMBIM KOMITJIEKTOM JIMIIEH3HOHHOTO M CBOOOIHO pac-
MPOCTPAHIAEMOT0 MPOTPAMMHOI0 OOECleyeHusl, B TOM YHUCJIe OTEYECTBEHHOI'O MPOM3BOACTBA.
CocraB mporpaMMHOTO 00€eCIIeUeHHsI, HEOOXOMMOTO JIJISi OCBOCHUS TUCIUTUIMHEI, IPUBEICH HA
caiite yHuBepcutera WWW.Knastu.ru / Haw ynusepcumem / O6pazosanue / 13.03.02 Dnexmpo-
9Hepeemuka u snexkmpomexuuxa / Pabouuit yueonwuii niawn / Peecmp I10.

AKTyalbHbIE HAa TEKYIIMH yueOHBIA TOJ] PEKBU3UTHI / YCIOBHS MCIOJb30BAHHS MPO-
IrpaMMHOTO o0ecrieueHus mpuBeIeHbl Ha cTpanuile U T-ynpaBnenus Ha caliTe yHUBEPCUTETA:

https://knastu.ru/page/1928

8.2 YueOHo-1200paTOpHOE 000PYI0BaAHHE

Aynutopust | HaumeHnoBanue ayauTopun (1abopaTopun) Hcnonszyemoe o6opymo-
BaHUE
408/1 Jlabopatopusi MEXaHUKH B TEPMOJMHAMUKH, dJIeKTpudecTBa U | JlabopaTopHbie CTEH/IbI
MarHeTu3ma
409/1 JlaGoparopus ONTUKK U (PU3MKHU TBEPAOTO Telia JlaGopaTopHbie CTCHIbI
416/1 KommbroTepHslii kiacc (Meama) [lepcoHanbHBIE KOMITBIO-
TepBI

8.3 TexHHYecKHe U YJIEKTPOHHBIE CPeCTBA 00yUYeHHUsI

[Ipu mpoBeneHWM JEKIMOHHBIX M MPAKTHYECKUX 3aHATHH HCIOIB3YETCS ayIauTOPHS

416-1, obopynoBaHHas CTAIMOHAPHBIM MPOEKTOPOM JJsi oToOpaskeHHs mpe3eHTamii. Kpome
TOTO, TIPH TPOBEJACHUH JICKIIMHA W TPAKTUYECKUX 3aHATHH HEOOXOIUM KOMITBIOTED C YCTaHOB-
JICHHBIM Ha HeM Opay3epoM M MpPOrpaMMHBIM OOeCHeuYeHHEM ISl IEMOHCTPAIIUH MTPEe3eHTAIH.
Jis peanu3anuy AUCIUILTNHBI TIOATOTOBIICHBI CIIEAYIONINE TPE3CHTAINN:

1. UccnenoBanue paboThl TEMI0BOM MaIHHbI CTUPIIMHTA.

2. V3ydeHune 31eKTPOMarHuTHOTO MOJIS.

3. HaGmroieHre BOJIHOBBIX SIBJICHUH (Ha pUMeEpe MPSMOIMHEHHOTO PaclpoOCTpaHEHUsI BOJTH

CBY-uamnasoHna).

4. UccnenoBanue paboTel nuuTephepomerpa Maiikenbcona
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5. Onpenenenne nocTositHHOM BuHa.
6. Koncrantel Mukpomupa (rocrositauas [1nanka).

st maGopaTOpHBIX 3aHATUN HCIIOJIB3YETCS ayIUTOpHUs, OCHAIEHHAs 000pYJIOBaHUEM,
yKa3aHHBIM B Ta0I. 1. 8.2.

[TomemeHust AJisi CAMOCTOSTENILHON paOdOThl OCHAIIEHBI KOMIBIOTEPHOW TEXHUKOW C BO3-
MO>KHOCTBIO OJIKJIIOUEeHHS K ceTh «VIHTepHeT» U JOCTYNOM K 3JI€KTPOHHON MH(OpPMAIMOHHO-
obpasoBarensHoO# cpene KHAT'Y:

- 3a11 anekTponHoi nHpopmanuu HTb KHAT'Y;

- KOMIIBIOTEPHBIC KJTacChl (haKyabTeTa.

CamocrosiTesbHasi padora.

[TomereHust AJisi CAMOCTOSITENILHON pa0dOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO OJIKJIIOUEeHHS K ceTH «VIHTepHeT» U OCTYIIOM K 3JIEKTPOHHOI MH(OPMAIIMOHHO-
oOpazoBatensHOi cpene KHAT'Y:

- 3a11 anekTpoHHoi ungopmanuu HTb KHAT'Y;

- KOMIIBIOTEPHBIC KJIACCHI (DaKyIbTEeTA.

9 MHHble cBeaeHUs

MeToauueckne PEKOMEHIAIINH 110 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U HUHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI O0YUYaIOUUMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOYET OBITh OPraHU30BaHO KAK COBMECTHO C JAPYIMMHU OOYyYaroIMMUCS, TaK U B OTJEJIbHBIX
rpymmnax. [IpenmonaratoTcs cienuaibHbIe YCIOBHS TSI TIOYYEHUS] 00pa3oBaHMs 00yJYarOIMu-
Cs1 C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSL.

[Tpodeccopcko-Tienarorn4eckiii COCTaB 3HAKOMHUTCS C ICUXOJIOT0-(PU3UOIOTHICCKUMU
0COOEHHOCTAMH 00YYarOMIMXCSl MHBAIUIOB M JIMI[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbsl, UHJIMBUyaJbHBIMU NPOTrpaMMaMH peadMINTaluu WHBaINAOB (pu Hamuuuu). [Ipun HEoO-
XOJIMMOCTH OCYILECTBIISETCS JOIOJHUTEIbHAS MOAJEPKKA IPENOAABAHNS TBIOTOPAMH, IICHXO-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, POIIEIIIMMHU [TOJATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHU ¢ METOIMYECKUMHU pekoMeHaarusiMu MunoOpaayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpearnoiaraeTcsi UCHoJb30BaTh COLUAIbHO-AKTUBHBIE U ped-
JIEKCUBHBIE METOJIbl 00Y4YEHUs, TEXHOJIOTMH COLIMOKYIbTYPHOH peabuiauTaluu C 1eIblo oKa3a-
HUS TIOMOILM B YCTAaHOBJICHUH IOJIHOLICHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYrUMU CTY/EH-
TaMH, CO3JJaHUH KOM(pOPTHOTO NCUXOJIOTHYECKOT0 KIMMaTta B cTyAeH4Yeckoi rpymme. [Tonbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUE€TOM MPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (hopMax: ayauagbHOW, BHU3YaJIbHOW, C HCIOJIBb30BAaHUEM CHELMATbHBIX TEXHHMUYECKUX
CPEICTB U MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuvebl gunaMu ¢ OB3 ocymiecTBisieTcs ¢ MCIONb30BAaHUEM CPEACTB
o0ydeHus 00Iero M crenruaibHOro Ha3HaueHus (IepCOHATbHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHUECKOe 0OecrieueHre MpeyCcMaTpUBaeT MPUCIIOCOOICHHE ayIUTO-
puii kK Hy;)kaam jimi] ¢ OB3.

@®opma NpoBEACHUS ATTECTALMK ISl CTYACHTOB-UHBAINI0B YCTAaHABIMBAETCS C YUETOM
WHIUBUIYAIbHBIX TMICHX0(pU3NIeCKuXx ocoberHocter. s ctynentoB ¢ OB3 mpenycmaTpuBaet-
cs1 TocTymHas popma MpeIoCTaBIeHUs 3a1aHUH OLIEHOYHBIX CPE/ICTB, @ UMEHHO:

- B TIEYaTHOW WM DJIEKTPOHHOM ¢dopme (s JUIl € HapyUIeHUSIMH OIOPHO-
JIBUTATENILHOTO amrapara);

* B IIe4aTHOM (hopMe WIIH DJIEKTPOHHOUN (opMe C YBETUUEHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (U151 JIUI] C HAPYILIEHUSMH CIIyXa, peyuH, 3peHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHus BCIAYX (IUIsl JIUI] C HApYIICHUSIMH 3PEHUS).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMYMBAETCS BPEMsI HA MOATOTOBKY OTBETOB HAa KOH-
TPOJIbHBIE BONPOCHI. [l TakuxX CTYIEHTOB MpEeAyCMaTpUBAETCs JOCTyMHas (opMa IpeaocTas-
JIEHUS OTBETOB Ha 3a/laHusl, @ UMEHHO:
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* MUCbMEHHO Ha Oymare wiM HabOpOM OTBETOB Ha KOMITbIOTEpE (IJIS JIUI] C HAPYILICHH -
MU CIIyXa, peun);

- BEIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C UCIOJIB30BAHUEM YCIyT aCCUCTEHTA (ISt
JIMII ¢ HAPYIICHUSIMU OMTOPHO-IBUTATEIHHOTO aIapara);

* YCTHO (U151 JIUL C HAPYLIEHUSIMU 3PEHMSI, OTIOPHO-JBUTATEILHOTO aIllapara).

[Tpu HE0OXOMMOCTH ISl O0YYAFOIIUXCS ¢ HHBAJIHIHOCTHIO MPOLIEAYpa OLICHUBAHHS Pe-
3YJIbTAaTOB O6y‘IeHI/I$I MOZKCT IMMPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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