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1 HEJIX U 3AJAYHN OCBOEHUS JTUCHHUITVIMHBI

1.1 e ocBOeHUSI AUCITUILJIMHBI

(hopMHpOBaHHUE LIEIOCTHOTO MPEICTABICHMSA O (PU3NUECKUX 3aKOHAX OKPY)KAIOIIET0 MHUPA B UX €ANHCTBE U
B3aUMOCBSI3H

2 MPUMEHEHHE MOJIOKEHNH (PyHIaMEHTAIHOHN (PU3HMKH IIPH CO3IAHNUH M PEATH3AIMH HOBBIX TEXHOJIOTHI M TEXHUKH

(dopMupoBaHHE TIPEACTABICHUA O COBPEMEHHON (m3mueckoil KapTHHE MHpa W 3BOMIOUWH BceleHHOMH,
3 IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHMU BEIIEeCTBA AN IOHHUMAHUSA OKPYXKAIOIIEro
MUpA U SIBICHUHA NPUPOABI

Hay4YUTb HpI/I06peTaTI) HOBBIC MAaTCMAaTUYCCKUC U €CTCCTBCHHOHAYYHbBIC 3HAaHUA, UCIIOJIb3Yysd COBPEMCHHBIC
O6pa3OBaTeJ'ILHLIe u I/IH(l)OpMaHI/IOHHI)Ie TCXHOJIOT'HHU

1.2 3amaum ocBOEHHS JMCIUILIHHBI

N3Y4YCHUEC 3aKOHOB OKPYXKAIOMICIro MrUpa B UX B3aUMOCBA3U

OBJIaJICHUC (l)yH,HaMeHTaJ'H)HbIMI/I MpUHIUIIAMU U METOAAaMU PCIICHUA (1)I/I3I/IquKI/IX 3aJga4

OCBOCHHC OCHOBHBIX (l)I/I3I/IquKI/IX Teopnﬁ, MO3BOJIAONIUX OIUCATh SBJICHUA B HOPUPOAC, U TPCACIOB
MMPUMCHUMOCTHU STUX Teopnﬁ JUI1 pEIICHUSI COBPEMCHHBIX U MCPCHECKTUBHBIX HpO(l)eCCI/IOHaJ'ILHLIX 3aJga4

Al WO~

OBJIaICHUC YMCHUSAMU IMTPOBOANTH Ha6JHOZLeHI/IH, TUIAHUPOBATH U BBINTOJIHATH OKCIICPUMCHTDI

1.3 Heﬂb BOCIIUTAHMS M 321a4 BOCIIUTATEIbLHOM paﬁOTbI B paMKax THCHUIIJIHHBI

Hens  BocnuTaHus ~ OOydaroIMXCsl —  Pa3HOCTOPOHHEE  pa3BUTHUE  JIMYHOCTH  OyIylIero
KOHKYPEHTOCIIOCOOHOTO ~ CIIEIMANUCTa C BBICHIMM  0Opa3oBaHUEM, OOJIAJIAIOIIEro BBICOKOH  KYJIBTYPOH,
HUHTCIIJIMTCHTHOCTHIO, COLII/IaJ'II:.HOI‘/II AKTUBHOCTBHIO, KAY€CTBAMU I'paKAaHUHA-IIAaTPUOTA.

3agaun BOCIUTATEIbHON pabOThI ¢ 00yJarOIIMMHUCS:

— pa3BUTHE MUPOBO33PEHHS U aKTyaJIN3alHsl CHCTEMBI 0a30BBIX IEHHOCTEH JINIHOCTH;

— TpPUOOLICHHE CTYJCHYECTBA K OOIIEUYENIOBEYECKMM HOPMaM MOpaiH, HAalHMOHAJIBHBIM YCTOSM U
aKaJeMUYECKUM TPaJHLUAM;

— BOCIHMTaHHUE YBAXKECHHUS K 3aKOHY, HOPMaM KOJIEKTUBHOH *KHM3HH, pa3BUTHE IPAXKAaHCKOW M COLUAIBHON
OTBETCTBEHHOCTH KaK BaKHEHIeW depThl JMYHOCTH, HPOSBIAIONICNCS B 3a00Te O cBoeil cTpaHe, COXpaHEHHHU
YeJI0BEUECKON IMBUIIU3AIINH;

— BOCIIUTAHUE IIOJIOXKUTEIBHOIO OTHOLICHHS K TPYyAy, pa3BUTHE MOTPEOHOCTH K TBOPYECKOMY TpPYAY,
BOCIIMTAHHUE COLIMAIILHO 3HAUUMOM LIEIECYCTPEMIIEHHOCTH U OTBETCTBEHHOCTH B JICJIOBBIX OTHOILIECHUSX;

— oOecrie4eHUe pa3BUTHS JIMYHOCTH M €€ COLMUAIbHO-NICUXOJOTHYECKOH MOIAEPKKH, (OPMUPOBAHHE
JIMYHOCTHBIX KauecTB, HEOOXOUMBIX JUIs 3 (HEKTUBHOMN MPOheCcCHOHATIBHON JIeITeIbHOCTH;

— BBISIBJICHHE M MOJJIEPKKA TaJaHTIIMBBIX OOYydYarommxcsi, (JOPMHUPOBAHNWE OPraHM3aTOPCKUX HAaBBIKOB,
TBOPYECKOTO MOTEHINAJIA, BOBJIEYEHHE 00YYaIOIINXCS B POILIECCHl CAMOPA3BUTHS M CAMOpEaI3alliH

2 MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII

2.1 TpeOGoBaHusl K peABAPUTEIbHOI NOATOTOBKE 00y4al0LIerocs

1 Juctumumaaa B1.6.1.11 «®u3nka» otHOcHTCs K 6a30Boit yactu bioka 1. [Iuctiuminaa b1.6.1.11 «®u3uka»
H3ydJaeTcs Ha Ha9aJlbHOM 3Tane GOpMUPOBaHHS KOMITICTCHITHHA.
2.2 JIucuMnJMHbl M NPAKTHUKH, A1 KOTOPbIX H3yYeHHUe JAHHOMN AU CUMIIMHBI
HEe00X0IMMO KaK MpeAlIecTBYIOIIee
1 b.1.b.1.18 «2neKTpOTEXHUKA U JIEKTPOHHUKAY
> Bb3.5.01 «3amura BRIMYCKHOW KBATH()UKAITHOHHON pabOThI, BKIFOYAs MIOATOTOBKY K MPOIEIype 3alllUThl H
MIPOIIETyPY 3aIUTHI»

3NNEPEYEHDb INTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 11O JUCHUIIVIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIbBTATAMUN OCBOEHUA
OBPA3OBATEJIBHOM ITPOIPAMMBI

OIIK-2: cioco6HOCTBIO HCNOIb30BATH 3HAHUS 0 COBPEMEHHOM (pu3HYecKoii KapTHHE MHPA U IBOJIIOLNU
BcesieHHOH, MPOCTPAaHCTBEHHO-BPeMEHHbBIX 3aKOHOMEPHOCTSIX, CTPOEHHH BellecTBa 1/l MOHUMAHHUSA
OKPY/KaIolIero MUpa U AAIBJIEHUI NPUPOIBI

MuHumaiabHbIi YPOB€Hb OCBOCHUS KOMIICTCHIIMHN

3HaTh OCHOBHBIE TOHSTHS, BEJIMYUHBI U 3aKOHBI (PH3UKH

YMeTh TIPUMEHTHh (DU3UUECKHE 3aKOHBI (PU3UKU MIPH PEIICHUN TUIOBBIX 3a7a4

Briazets uaeHTHPUKAUe (U3NYECKOro SIBICHUS  (QU3WKK  3aKOHAM, OMPEAeSIomuM (HHU3NIeCKHid
MEXaHH3M SIBJICHUSI

Ba3oBblii ypoBeHb 0CBOEHHSI KOMIIETEHIIUH

3HaTh OCHOBHBIE TOHSTHS, BEJIMIUHBI U 3aKOHBI (DU3HUKH, UX QU3NIECKUI CMBICI U COJIEpPIKaHNe

YmeTp pemaTh THIOBBIC (PU3UIECKUE 3a/1a4H

Bliazets MaTeMaTHYECKUM OIMCaHWEM (HU3NUECKUX SBICHUA W TPOIECCOB B CTAHAAPTHHIX (DUIUIECKUX
3amadax (PU3UKH

Bbicokmii YPOBC€Hb OCBOCHHS KOMIICTCHIIUH




OCHOBHBEIC ITIOHATHS, BCIMYMUHBI U 3aKOHBI (bI/I3I/IKI/I, ux (1)I/I3I/I‘I€CKI/Iﬁ CMBICIT U COACPIKAHUE, UX POJIb

3HaTh B €AMHOHN Teopuu (MaTeMaTHUeCKass MOJIEIb); OCHOBHBIC (U3HUECKHE MPUOOPHI, HEOOXOIUMBIEC TIPH
BEITIOJTHEHUH JIAOOPAaTOPHBIX paboTax

Vers pelarth CaMOCTOSITEIbHO KOMOWHUpPOBaHHbIE (HU3MUYecKHe 3aqaull  (PU3MKH; CaMOCTOSTENbHO
BBIMOJIHATH 1A00PATOPHBIE paO0ThI IO METOAMYESCKUM YKA3aHUSIM

Braners MaTeMaTUYeCKMM OMHCaHHeM (PU3MYECKHX SBJICHUH W MPOIECCOB B KOMOHMHHUPOBAHHBIX

¢u3ngecknx 3aqadax (U3NKH; METOJIaMH MIPOBEICHNUS (PH3MUSCKIX H3MEPEHUH

OIIK-3: ciocoGHOCTHI0 NPHOOPETATh HOBbIEe MAaTeMaTHYeCKHE M eCTeCTBeHHOHAYYHbIe 3HAHMS, HCIIO0Ib3Ysl
coBpeMeHHbIe 00pa3oBaTelbHble H HH(POPMALMOHHbIE TeXHOJIOTHH

MuHUMAJIBHBIA YPOBeHb 0CBOCHHUSI KOMIIETEHMHU

nH(pOpMaNMOHHbIE HCTOYHHMKH [UIi TNPOPAaOOTKH TEOPETHUECKOTO MaTepuana, Al PEeIIeHHs

3uars (u3MIecKrX 3324 M MOATOTOBKH K 3alIUTE OTYETOB 110 JabOopaTOpHEIM paboTaM no ¢usnke
CaMOCTOSITENIBHO BBHIOMpAaTh HEOOXOOMMBIM MarepHan M3 3TUX HCTOYHHUKOB UII  NPOPAbOTKH
YmMerhb TEOPETHYECKOro Marepuaia il peuieHus (U3NUecKuX 3ajad U MOJIrOTOBKH K 3alllUTe OTYETOB IO
71a00paTOpPHBIM paboTam 1o (Gpu3MKe
Brazers HABBIKAMH MpPUMEHEHHs HHOOPMAIMOHHOTO MarepHana MpH pEUICHHE TEOPETHYESCKHX |
MPaKTHYECKUX IpoOIieM 1o Gu3HKe
ba3oBblii ypoBeHb 0CBOEHHSI KOMIIETEHIIMT
3nats cnoco0bl onucanusi (HU3NUECKOro mpolecca B UHOOPMALMOHHBIX UCTOYHUKAX: IpaMKy, TaOJIHIIBL,
(hopMyIIBI, TOTHYSCKUE OMUCAHMSI 10 (DU3HKE
Vers OTPENCIATh MapaMeTphl (PU3UUECKOTO IMPOIecca, 3aJaBacMble C IMOMOINBIO TpadUKOB, TaOJHII,
(hopMyJ1, JIOTUYECKOT0 ONKCAHUS B MH(YOPMALMOHHBIX HCTOYHHUKAX 1O (DU3HKE
Brianers croco0amMu pacKkoJMPOBKU PHU3MYECKOro Mpolecca B MHOOPMaMOHHBIX HCTOYHUKAX 10 QH3MKe
BbicoKHii YPOBEHb 0CBOEHHSI KOMIETEHITHH
3nats COOTBETCTBHUSI MEXJy CIOCOO0aMH OmucaHus  (U3MYECKOro Iporecca B HH(GOPMANMOHHBIX
HCTOYHUKAX: TpaHKH, TAOIHULBI, (HOPMYIIBL, JOTHYECKUE ONHMCAHUS IO QU3UKE
HCIIONB30BaTh MapaMeTphl (M3HYECKOTO Mpolecca, 3alaBacMble C MOMOIIBI0 I'padUKOB, TaOIIHL,
Ymetb (GopMyI1, JIOTHYECKOTO ONUCaHHsi B HHGOPMALMOHHBIX HCTOYHUKAX IO (DU3UKE INpPU pEIICHHH
du3nIecKuX 3a1a4
Brazers crocobaMy  PAacCKOIMPOBKM M HEPEeKOIMPOBKH (u3pyeckoro mnpouecca B HHOOPMALUOHHBIX

HCTOYHHUKAX I10 (I)I/ISI/IKG

B pe3ysabTare ocBOeHHSI JUCUMIUVIMHBI 00y4YalOLIMIiCs JOJIAKEH

3HaTh
1 ¢u3nyeckne OCHOBBI MEXaHUKH, 3JIEKTPHYECTBA M MarHeTusMma, (pu3nku KoyseOaHWH M BOJH, KBAaHTOBOH
(DM3HKH, SITEKTPOTMHAMHKH, CTATHCTHIECKOW (PM3UKH M TEPMOANHAMHUKH, aTOMHOHU U SIACPHON PU3HKH
2 OCHOBHBIE ITOHSTHS, 3aKOHBI M TEOPHH KIACCHYECKOH 1 COBPEMEHHON (PHU3HNKU
3 crocoObl omucaHus — (U3NUECKOTO mporecca B HH(MOPMAIMOHHBIX HCTOYHHMKAX: TPadUKH, TaOIHIIBI,
(hOpMyJIbI, JJOTHYECKHE OMTUCAHMSI O (PU3HKe
Ymers
1 HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI (DU3UKH NPU PELICHUH 33/1a4
> MIPUMEHSATh MaTeMaTHYECKHUE METOJbl, (M3MYECKHEe 3aKOHBI M BBIYHUCIUTEIBHYIO TEXHHUKY JUIS PELICHUS
3a1a4
3 IIPOBOJINTH N3MEPEHUs], 00pabaThIBaTh M MPEACTABIATh PE3YJIHTAThI
4 OTpeNeNATh MapaMeTphbl (HPU3UUECKOTO MpOoIecca, 3a/laBaeMble ¢ MOMOIBI0 TpadukoB, Tabmu, Gopmyd,
JIOTHYECKOTO ONMCaHMS B MHPOPMAIMOHHBIX HCTOYHHUKAX 1O (PHU3HKE
Baagers
1 MaTeMaTHYECKUM ONFCAaHUEeM (PH3WIECKUX SIBIICHUH M MPOLIECCOB B CTAHAAPTHBIX (PU3MUECKUX 3a7a4dax
2 HaBBIKAMH IPUMEHEHHUS] OCHOBHBIX SIBICHUH U 3aKOHOB (DM3WKH IS pemeHus PU3NIEeCKuX 3a/1a9
3 HaBBIKAMH MPAaBIIBHOM 3KCIUTyaTallMd OCHOBHBIX HMPHUOOPOB M 00OPYAOBaHHS COBPEMEHHOM (PH3MUECKON
nabopaTopun
4 HaBBIKAMH 00paOOTKM W HMHTEPIPETUPOBAHMS PE3yIHTATOB IKCIIEPHMEHTa B TOM YHCIE C MOMOIIBIO
nH(GOPMAIMOHHBIX HCTOYHUKOB
4 CTPYKTYPA U COAEPKAHUE JUCHHUIIJIMHBbI
Yuebnas
Ko, HanmeHoBaHue pa3aesioB U TeM Ko, JTeparypa
3a1mfnﬂ /BU 3a111)m£1lm/ Kype Hacet KOMl‘[eTf:HI.[l/lI/I pecypI;uT}clle)T;l
«HHTEepHET»
1 Pa3znen 1. Mexannka




Paznmen 1. Mexanuka JI1.1, JI1,2,
OcHOBHBIE 3aKOHBI MEXAHUKH. J12.2, J12.3,
11 Kunematndeckue ypaBHEHUS ABIKCHHUS. 1 OIIK-2, J12.5
) [Tapametpsr nBIkeHNs. 3akoHB HproTOHA. OIIK-3
3aKOHBI COXpAaHECHUS. 3aKOHBI TBIKCHUS Tela
/Jlex/
Paszmen 1. Mexannka JI1.1, J11,2,
OcCHOBHBIE 3aKOHBI MEXAHUKH. J12.2, J12.3,
Koncnekr OITK-2, JI2.5,J14.1,
1.2 /Cp/ 1 OIK-3 2.1,0.2,
6.3.1.1,
6.3.1.2,
6.3.3.1
Paznmen 1. Mexanuka JI1.1, JI1,2,
OCHOBHEIE 3aKOHBI MEXaHUKU. J12.2, JI12.3,
IToaroToBKa K MPAaKTUIECKOMY 3aHATHIO J12.5,J13.2,
13 /Cp/ | OIIK-2, JI3.3,J14.1,
’ OIIK-3 D.1,2.2,
6.3.1.1,
6.3.1.2,
6.3.3.1
Paznen 1. Mexanuka JI1.1, JI1,2,
OcCHOBHEBIE 3aKOHBI MEXaHUKU. J12.2, J12.3,
Kunemarndeckue ypaBHEHUsI IBUKEHHUSI. JI2.5, J13.2,
1.4 ITapameTps! aBrkeHus. 3akoHb! HproTOHA 1 OIIK-2, JI3.3
OIIK-3
3aKOHBI COXpaHEHHUS.
CobecenoBanue, pelicHUE 3a1a4
/ p/
JI1.1, 11,2
Pazgen 1. Mexannka P
1.5 peufeHHe 3a7a4 110 KHHEMATHUKE 1 OIIK-2, 2.2, 7123,
/ Cp/ OIIK-3 J12.5, 113.2,
JI13.3,J14.1
JI1.1, 11,2
Pazpen 1. Mexannka NN
1.6 peLlfeHI/Ie 3a7a4 [0 JUHAMHUKE 1 OIIK-2, 2.2, 712 3,
/ Cp/ OIIK-3 J12.5,J113.2,
JI3.3, J14.1
JI1.1, JI1,2
P 1. MexaHuk R
1.7 p:reerjljne 3a11:ana S:KOHI)I COXpaHeHHs 1 OIK-2, A2.2,712.3,
/ Cp/ OIIK-3 JI2.5,J13.2,
JI3.3, J14.1
Paznmen 1. Mexanuka JI1.1, JI1,2,
13 OnpeneneHre yCKOpeHus: CBOOOHOTO 1 OIIK-2, J12.2,J12.3,
’ NaJeHUsl ¢ MOMOUIbIO MAIIMHBI ATBYa OIIK-3 JI2.5,J13.4
/J1ab/
JI1.1, 11,2,
J12.2, J12.3,
Paznmen 1. Mexanuka JI2.5,J13.4,
. OIIK-2,
1.9 MOJTOTOBKA K 3aIIUTE 1a00paTOPHOH pabOThI 1 OITK-3 J4.1, .1,
/ Cp/ 2.2,6.3.1.1,
6.3.1.2,
6.3.3.1
JI1.1, J11,2,
Pazgen 1. Mexanuka A22, 123,
JI2.5,J13.2,
Kontponsnas pabora Ne 1. KonTponsHas
1.10  |pabora Ne 1 «Mexanuka. MoJiekyJisipHas 1 OIK-2, J13.3, J14.1,
’ ) OIIK-3 J14.4,5.1,
¢uzuka. TepMoarHAMIKAY
/ Cp/ 2.2,6.3.1.1,
6.3.1.2,
6.3.3.1
2 Pazgen 2. MoJiekyaspHasi pU3NKa 1 TEPMOAMHAMHUKA
21 Paznen 2. Monexynsapnas pusnka u 1 OIIK-2, JI1.1, JI1,2,
) TepMoinHamMuKa OCHOBHBIE TOJIOKEHUS OIIK-3 JI2.1,J12.2,




MoJIeKyIsipHOH (usnku. ['a30BbIe 3aKOHBI, JI2.3,J12.5,
YpaBHEHHE Ta30BOTO COCTOSIHUSA. Y paBHEHUE J12.6
MKT razos. Cratuctuka MakcBeiuia u
Bonbumana. Hauana TepMoAMHAMUKH.
/Jlex/
JI1.1, JI1,2,
J12.1,J12.2,
JI2.3, J12.5,
- fasﬁen iﬁl\;[dcl);eaxympﬁaﬂ ¢uzuka u OITK-2, 2.6, JT4.1,
' ey OIIK-3 5.1,9.2,
oneert b 6.3.1.1,
6.3.1.2,
6.3.3.1
Paznen 2. Monekynsapnas pusnka u JI1.1, JI1,2,
23 TepMOJMHAMUKA OIIK-2, JI2.1,J12.2,
’ OmnpeneneHne OKa3aTeNs aanadaTel BO3AyXa OIIK-3 J12.3, J12.5,
/JTab/ JI2.6, J13.4
JI1.1, JI1,2,
J12.1,J12.2,
Paznen 2. Monekymnsipaas pusnka u JI2.3, J12.5,
24 TEpMOJUHAMUKA OIIK-2, JI2.6, JI3.4,
’ [ToaroroBka K 3aluTe Ja00PaTOPHBIX PabOT OIIK-3 J14.1, 3.1,
/ Cp/ 2.2,6.3.1.1,
6.3.1.2,
6.3.3.1
Paznen 2. MonekynsapHas Gpu3uka u L1, J11.2,
JI2.1,J12.2,
TepMOJUHAMUKA OIIK-2,
2.5 N JI2.3, J12.5,
pelieHre 3a1a4 Mo MOJICKYJIAPHOH (pu3uke OIIK-3 2.6 3.2
/ol 3.7, J14.1
Paznen 2. Monekynsipaast pusnka u J1.1,J11,2,
J12.1, J12.2,
TEpMOJMHAMUKA OIIK-2,
2.6 J12.3, J12.5,
pelieHre 3aa4 1o TEpMOIMHAMUKE OIIK-3 2.6 132
/ Cp/ J13.7, JI4.1
Paznen 2. Monekymsipaast pu3nuka u JI1.1, JI1,2,
TePMOJIMHAMHUKA JI2.1,J12.2,
OIIK-2,
2.7 pelIeHne 3a7a4 Ha peajbHbIe Ia3sl U KUIKOCTH JI2.3, J12.5,
OIIK-3
TEPMOJIMHAMUKE JI12.6, J13.2,
/ Cp/ JI3.7, JI4.1
JI1.1, JI1,2,
JI2.1, J12.2,
Paznen 2. Monekynsipaast pusnka u J12.3, J12.5,
TEpMOJMHAMUKA OIK-2 JI2.6, J13.2,
2.8 Konrponbsnas padora Ne 1 «MexaHuKa. OHK-S’ JI3.3, J14.1,
MonekynspHas ¢pusuka. TepMoIMHAMHUKA» J14.4,5.1,
/ Cp/ 2.2,6.3.1.1,
6.3.1.2,
6.3.3.1
JI1.1, JI1,2,
JI2.1, J12.2,
J12.3, J12 .4,
JI2.5, J12.6,
N OIlIK-2,
29 Dopma MPOMEKYTOUHOH aTTECTAIlUH - 3a9eT JI3.2, JI3.3,
OIIK-3
J4.1, 5.1,
2.2,6.3.1.1,
6.3.1.2,
6.3.3.1
3 Paznea 3. DaexkTpniecTBoO
Pazgen 3. DnexTpuuecTBoO JI1.1, JI1,2,
OIIK-2,
31 3aKOHBI DJIEKTPOCTATUKU. DIEKTPUUECKOE OIK-3 JI2.5

I0JIC B BAKYYMC€ U B BCUICCTBEC.




/JIex/

Pazgen 3. DnexTpuyecTBO JI1.1, JI1,2,
Koncnexr JI2.5, J14.1,
39 / Cp/ OIIK-2, J14.2,5.1,
’ OIIK-3 D.2,6.3.1.1,
6.3.1.2,
6.3.3.1
Paznen 3. DnexrpuuecTBo JI1.1, J11,2,
IToaroToBKa K MPaKTUIECKOMY 3aHATHIO J12.5,J13.2,
/ Cp/ OIIK-2. J14.1, J14.2,
33 OIK-3 2.1,0.2,
6.3.1.1,
6.3.1.2,
6.3.3.1
Pazgen 3. DnexTpuyuecTBO JI1.1, JI1,2,
3aKOHBI IEKTPOCTATUKU. DIEKTPUIECKOE JI2.5,J13.2
OIIK-2,
34 I10JI€ B BaKyyM€ U B BELIECTBE.
OIIK-3
CobecenoBanue, peleHne 3agad
/ p/
Pazgen 3. DnexTpuyecTBO JI1.1, JI1,2,
OIIK-2,
3.5 Pewienue 3a1a4y Ha 3aKOHBI JJIEKTPOCTATUKH OITK-3 JI2.5, J13.2,
/ Cp/ JI4.1
Pazgen 3. DnexTpuyecTBoO JI1.1, J11,2,
OIIK-2,
3.6 N3ydenne aneKTpoCTaTUYECKOTO MOJIs. JI2.5, J13.5
OIIK-3
/J1a6/
Paznen 3. DnexkTpuiecTBo JI1.1, JI1,2,
MOATOTOBKA K 3alIUTe Jab0paTOPHOH paboThI JI2.5, J13.5,
/ Cp/ OIIK-2. JI4.1,J14.2,
3.7 OIK-3 2.1,0.2,
6.3.1.1,
6.3.1.2,
6.3.3.1
Pazgen 3. DnexTpuyecTBo JI1.1, J11,2,
[TocTosHHEIH ek TpHYecKuii TOK. O0mTie OIIK-2, JI2.5
3.8
3aKOHBI TOKa. TOKM B pa3iIMuHbIX Cpelax. OIIK-3
/ Jex/
Pazgen 3. DnexTpuyecTBo JI1.1, JI1,2,
Koncnekr JI2.5,J14.1,
39 / Cp/ OIIK-2, J14.2,9.1,
’ OIIK-3 D.2,6.3.1.1,
6.3.1.2,
6.3.3.1
Pazgen 3. DnexTpuuecTBO JI1.1, JI1,2,
IToaroToBka K MpakTUUECKOMY 3aHATHIO JI2.5,J13.2,
/ Cp/ OIK-2, J14.1, J14.2,
3.10 OIK-3 2.1,02.2,
6.3.1.1,
6.3.1.2,
6.3.3.1
Pazgen 3. DnexTpuuectBo JI1.1, JI1,2,
IlocrostHHBI dIeKTpHYecKuii TOK. O0mTHe JI2.5,J13.2
OIIK-2,
3.11 3aKOHbI TOKA. TOKHM B pa3IM4HbIX Cpelax
OIIK-3
CobecenoBanue, pemeHue 3aaad
/ Tlp/
Pazgen 3. DnexTpuuecTBO JI1.1, JI1,2,
OIIK-2,
3.12 pelIeHre 3a1a49 Ha 3aKOHBI MOCTOSIHHOTO TOKa JI2.5, J13.2,
OIIK-3
/ Cp/ JI4.1
Pazgen 3. DnexTpuuecTBO JI1.1, J11,2,
313 pelIeHre 3a7a9 Ha TOK B Pa3TUYHBIX Cpeliax OIIK-2, JI2.5, J13.2,
’ TOKa OIIK-3 JI4.1
/ Cp/
3.14 Pazgen 3. DnekTpuyecTBo OIIK-2, JI1.1, JI1,2,




M3mMmepenne yaenpHOro CONpOTUBIECHUS OIIK-3 J12.5,J13.5
PE3UCTUBHOTO MPOBOIA.
/ J1ab/
Paznen 3. DnexrpuuecTBo JI1.1, J11,2,
MOJTOTOBKA K 3aIIUTe Ja00OpaTOPHOH pabOTHI JI2.5, J13.5,
/ Cp/ OIIK-2. JI4.1, J14.2,
3.15 OIK-3 2.1,9.2,
6.3.1.1,
6.3.1.2,
6.3.3.1
Pazgen 3. DnexTpuyuecTBO JI1.1, JI1,2,
Konrponbhas padora Ne 2 «DnekTpruecTBO U J12.4,J12.5,
MarHeTHU3M)» JI2.6, J13.2,
316 / Cp/ OIIK-2, JI3.3,J14.1,
’ OIIK-3 JI4.5,9.1,
2.2,6.3.1.1,
6.3.1.2,
6.3.3.1
4 Pa3nena 4. DaeKTpoMarHeTu3mM
Paznen 4. DnexTpomMarueTusm JI1.1, JI1,2,
Marnurtocratuka. SABnenue JI2.5
41 3JIEKTPOMArHUTHON MHAYKLUH. Y paBHEHUS OIIK-2,
) MakcBena. DJIeKTpOMarHUuTHEIE KOoJeOaHus OIIK-3
Y BOJIHBI.
/Jex/
JI1.1, JI1,2,
Paznen 4. DnekTpomMarueTusm A12.5, 141,
4.2 KoHncmekr OIIK-2, 142,51,
/ Cp/ OIIK-3, 2.2,6.3.1.1,
6.3.1.2,
6.3.3.1
JI1.1, JI1,2,
JI2.5, J13.1,
Paznen 4. DnexTpomarHeTusm JI4.1, J14.2,
OIIK-2,
4.3 IToaroToBka K NpakTUYECKOMY 3aHATHUIO OITK-3 2.1,3.2,
/ Cp/ 6.3.1.1,
6.3.1.2,
6.3.3.1
Pazgen 4. DnexTpoMarHeTusm JI1.1, JI1,2,
Marnurocratuka. SIBieHue JI2.5, JI3.1
44 9JIEKTPOMAarHUTHOW MHAYKIMU. Y PABHEHHUS OIIK-2,
' Makcgenna. OIIK-3
CobecenoBanue, pelreHUe 3a1aq
/ Tp/
Pazgen 4. DnexTpomarueTusm JI1.1, JI1,2,
OIIK-2,
4.5 pelIeHre 3aJa4 Ha PaCYeT MAarHUTHOIO MOJIs OITK-3 JI2.5,J13.1,
/ Cp/ J14.1
Pazgen 4. DnexTpomarueTusm JI1.1, JI1,2,
46 pelIeHue 3a1a4y Ha sIBJICHHE OIIK-2, JI2.5, J13.1,
' 3NEeKTPOMArHUTHON HHAYKIUU OIIK-3 JI4.1
/ Cp/
Pazgen 4. DnexTpoMarHeTusm JI1.1, JI1,2,
OnpeneneHre rOpu30HTAITLHON JI2.5,J13.5
L OIIK-2,
4.7 COCTaBIISIOIIEH BEKTOpa UHAYKIIUN
OIIK-3
MAarHuTHOTO TIOJIST 3eMJIH.
/J1ab/
JI1.1, J11,2,
Pazgen 4. DnexTpomarueTusm A2.5,13.5,
4.8 MOJTOTOBKA K 3aIIUTE 1a00paTOPHOH pabOThI OIIK-2, 4.1, 714.2,
OIIK-3 2.1,0.2,
/ Cp/ 6.3.1.1,

6.3.1.2,




6.3.3.1
JI1.1, JI1,2,
J12.4,J12.5,
Paznen 4. DnekTpoMaraeTu3M J12.6, J13.2,
49 KontponsHas padora Ne 2 «DIEeKTpUIECTBO U ) 3 OIIK-2, JI3.3, J14.1,
’ MarHeTHU3M OIIK-3 JI14.5, 0.1,
/ Cp/ D.2,6.3.1.1,
6.3.1.2,
6.3.3.1
dopma IPOMEKYTOUHOHN aTTeCTallUN - 3a4eT JI1.1, JI1,2,
JI2.5,J12.6,
JI3.2, JI3.3,
5 > 4 OIIK-2 JI4.1, J14.5,
OIIK-3 2.1,0.2,
6.3.1.1,
6.3.1.2,
6.3.3.1
6 Paspnen 5. MexaHu4eckue U 3J1eKTPOMATHUTHbIE KOJIe0aHMS M BOJHbI. Bo/HOBasg U KBAaHTOBas
ONTHKA
Paznen 5. BoigHOBasg 1 KBaHTOBas ONTHKA JI1.1, JI1.2,
BoitHOBas 1 KBaHTOBAs ONTHKA. JI2.5, J12.6,
OIIK-2,
6.1 WuaTepdepentms u audpaxus cBeTa. 2 2 J14.3
OIIK-3
®dorto3¢ ekt u ero 3akoHbl. DOTOHBL.
/Jex/
JI1.1, JI1.2,
Pasnen 5. Mexanuueckue u JI2.5, J12.6,
3JIEKTPOMArHUTHBIC KOJICOAHUS U BOJIHBL. JI4.1, J14.3,
6.2 BonHoBas v KBaHTOBas ONTHKA 2 8 OIIK-2, 2.1,0.2,
OIIK-3
KoHncrnekr 6.3.1.1,
/ Cp/ 6.3.1.2,
6.3.3.1
Pazgen 5. BonHOBas u KBaHTOBAs ONTHKA 1.1, 112,
6.3 IToaroToBka Kk NPakKTUYECKOMY 3aHITHIO 2 8 OIIK-2, 2.5, J12.6,
/ Cp/ OIIK-3 JI3.1, JI4.1,
J14.3
JI1.1, JI1.2,
Pazgen 5. BonHoBas u KkBaHTOBAs ONTHKA. 2.5 J12.6
Pemenue 3aja4 Ha NpUMeHEHNE 3aKOHOB DR
nHTepdepeHn u TUGPaKINI CBETa, OIIK-2, J3.1, 141,
6.4 N 2 2 J14.3,0.1,
cBoiicTBa (poToHOB, hoTodadhdert u addext OIIK-3 59 63.1.1
Komnrona RPN
/ Tip/ 6.3.1.2,
6.3.3.1
Paznen 5. BonHoBas u kBaHTOBasi ONTHKA L1, 1.2,
6.5 pelieHre 3a7a4 1o BOJIHOBOM ONTHKE 2 8 OIIK-2, 2.5, J12.6,
/ Cp/ OIIK-3 JI3.1, JI4.1,
J14.3
Paznen 5. BomHoBast 1 KkBaHTOBas ONTHUKA L1, 1.2,
6.6 peleHne 3a1a4 Ha BHEITHUH GoTodPdekT 2 8 OIIK-2, J12.5, J12.6,
/ Cp/ OIIK-3 JI3.1, JI4.1,
J14.3
Paznen 5. BomHoBast 1 KkBaHTOBasE ONTHUKA JI1.1, J11.2,
6.7 Omnpenenenne JUIMHBI CBETOBOI BOJHBI C 5 5 OIIK-2, JI2.5, JI12.6,
’ MOMOIIBIO TU(PAKIIMOHHON PEIeTKH OIIK-3 JI3.6
/J1ab/
JI1.1, JI1.2,
JI2.5,J12.6,
Paznen 5. BomHoBas 1 KBaHTOBasI ONTHKA J13.6, J14.1,
N OIIK-2,
6.8 MOJITOTOBKA K 3aIUTe JIa0opaTOpHOU paboThI 2 8 OIK-3 J4.3, 5.1,
/ Cp/ 2.2,6.3.1.1,
6.3.1.2,
6.3.3.1
6.9 Paznen 5. BoHoBas 1 kBaHTOBas ONTHKA 2 10 OIIK-2, JIT.1, JI1.2,




Konrponbnas padora Ne 3 «Ontukay OIIK-3 JI2.5, J12.6,
/ Cp/ JI3.6, J14.1,
J14.3, J14.6,
2.1,2.2,
6.3.1.1,
6.3.1.2,
6.3.3.1
7 Pa3zgen 6. KantoBasi MexaHuka. ®Pusnka atroma. OcHOBbI PU3HKH TBEPAOro Tejaa. JjaeMeHThI
siepHoOi GU3NKHM ¥ PU3MKH JIEeMEHTAPHBIX YaCTHIL
Pazgen 6. KBanTtoBas Mexanuka. duznka JI1.1, JI1.2,
aToma. OCHOBBI (PM3MKH TBEPJIOTO TEINA. JI2.5, J12.6,
DJeMeHTHI sepHON QU3NKU U HU3HKH J14.3
9JIeMEHTapHBIX YaCTHI] OIK-2
7.1 KBanToBast Mmexanuka. Bonusl ne bpoins. 2 2 ’
. OIIK-3
Ipunnun HeonpenenenHocTH I 'eii3enbepra.
Ypasuenue llpenunrepa. OCHOBHI TEOpUH
aToM
/Jlex/
Paznmen 6. KBanToBasg Mexannka. dusnka ﬁé;’ ﬁéé’
aTtoMa. OCHOBHI (PU3HUKH TBEPIOTO TeTa. DA
. J14.1, J14.3,
79 DNeMeHTH! SAepHOH QH3UKH U PUIUKU > 8 OIIK-2, 5132,
3JIEMEHTapPHBIX YaCTHUI] OIIK-3 631.1
Koncnekr 3.1.1,
/ Cp/ 6.3.1.2,
6.3.3.1
Pasnen 6. KBanroBas mexanuka. dusnka JI1.1, JI1.2,
aToma. OCHOBBI (PM3HMKH TBEPJIOTO TENa. JI2.5, J12.6,
73 OeMeHTHI sepHON QU3NKU U HU3HKH 5 3 OIIK-2, JI3.1, JI4.1,
’ 3JEMEHTAPHBIX YACTHUL] OIIK-3 JI4.3
[ToaroToBKa K MPaKTUIECKOMY 3aHATHIO
/ Cp/
Paznmen 6. KBanToBas Mexannka. dusnka JI1.1, JI1.2,
aTtoMa. OCHOBHI (PU3HUKH TBEPJOTO TeTa. JI2.5, J12.6,
DNeMeHTHI SAepHOH QH3UKH U PUIUKU JI3.1, JI4.1,
3JIEMEHTAPHBIX YACTHUIL] JI4.3, D.1,
74 KBanroBas mexannka. Pusuka aroma. 5 5 OIIK-2, 5.2,63.1.1,
' Pemenne 3amau pacuer BoiH fe bpoiins, OIIK-3 6.3.1.2,
MIPUMEHEHNE IPUHIINIIA HEOTIPEIEIeHHOCTH U 6.3.3.1
ypasHenue Illpenunrepa, pacuer aroma
Bosiopona CobecenoBanue, pelieHne 3a1aq
/ Tp/
Paznmen 6. KBanToBas Mexannka. dusnka JI1.1, JI1.2,
aTtoMa. OCHOBHI (PU3HUKH TBEPOTO Tela. JI2.5, J12.6,
75 DONeMeHTHI SAepHOH QH3UKH U HUIUKU ) 3 OIIK-2, JI3.1, J4.1,
) 3JIEMEHTaPHBIX YaCTHUI] OIIK-3 JI4.3
pelieHue 3a1a4
/ Cp/
Paznmen 6. KBantoBas mexanuka. ®dusuka JI1.1, JI1.2,
atoma. OCHOBBI (PM3UKH TBEPJOTO TENa. JI2.5, J12.6,
OneMeHTH! SAepHOH QH3UKY 1 HUIUKU J14.3
AJIEMEHTAPHBIX YaCTHII
OneMeHTH! SAepHOH QU3UKH U HUIUKU OIIK-2,
7.6 2 2
aneMeHTapHbIX YacTuil. CTpOeHHE aTOMHOTO OIIK-3
siapa M3otonel. PagroakTHBHOCTG U ee
3aKOHBI. SlnepHbie peakuuu. SnepHas
DHepreTuka. DJIeMeHTapHbIe YaCTHUIIbI
/J1ex/
Paznmen 6. KBantoBas mexanuka. dusuka JI1.1, JI1.2,
atroma. OCHOBBI (PM3MKH TBEPJIOTO TEINa. JI2.5, J12.6,
7.7 DJeMeHTHI sepHON QU3NKU U HU3HKH 2 8 OIIK-2, JI4.1, JI4.3,
OIIK-3
9JI€MEHTapPHBIX YaCTHI] 2.1,3.2,
Koncmekr 6.3.1.1,




/ Cp/ 6.3.1.2,
6.3.3.1
Pasznen 6. KsanroBas mexanuka. dusuka JI1.1, JI1.2,
atoma. OCHOBBI (PU3UKH TBEPIOTO TETIA. J12.5, J12.6,
73 DOneMeHTHI SAepHOH QH3UKH U PU3UKU 3 OIIK-2, JI3.1, JI4.1,
’ 3JIEMEHTAPHBIX YaCTHII OIIK-3 J14.3
IToaroToBKa K MPAaKTUIECKOMY 3aHATHIO
/ Cp/
Pasznen 6. KsanroBas Mmexanuka. dusnka JI1.1, JI1.2,
aToma. OCHOBBI (PM3MKH TBEPJIOTO TEINA. JI2.5, J12.6,
DeMeHTHI sepHON QU3NKU U HU3HKH JI3.1, JI14.1,
9JIEeMEHTapHBIX YaCTHI] JI4.3,0.1,
®du3nka aTOMHOTO S7pa U dJIEMEHTapHBIX 5.2,63.1.1,
79 yacTull. Pemienue 3a7a4 Ha pacyeT Y3HEPTrUU > OIIK-2, 6.3.1.2,
' CBSI3U aTOMHOTO sI/Ipa U €To COCTaBa, OIIK-3 6.3.3.1
TIPUMEHEHHE 3aKOHOB PaIlOAKTHBHOTO
pacmaja u sIIepHBIX peakiuii, MpuMeHEHNE
CBOWCTB 3JICMEHTAPHBIX YaCTHUI]
CobecenoBanue, peleHne 3a1ad
/ Tp/
Paznmen 6. KBanTOoBasg Mmexannka. dusnka JI1.1, JI1.2,
aToma. OCHOBBI (PM3MKH TBEPJIOTO TEJa. JI2.5, J12.6,
710 OreMeHTHI sepHON QU3NKU U HU3HKH 3 OIIK-2, JI3.1, JI4.1,
’ AJIEMEHTAPHBIX YaCTHII OIIK-3 JI4.3
Pemenue 3anay
/ Cp/
Pasnen 6. KBanroBas mexanuka. ®usnka 2 OIIK-2, JIL.1, JI1.2,
aTroma. OCHOBBI (PM3HMKH TBEPJIOTO TENa. OIIK-3 JI2.5, J12.6,
711 DneMeHTHI SAepHOH QH3UKH U PUIUKU J13.6, JI4.1,
) 3JIEMEHTAPHBIX YACTHUL] JI4.3
W3ydenue TpekoB 3apspKEHHBIX YACTHIL IO
roToBBIM QoTorpadusm /J1ad/
Paznmen 6. KBanToBas Mexannka. dusnka g;;’ ﬁéé’
aTtoMa. OCHOBHI (PU3HUKH TBEPJOTO TeTa. PR
OseMeHTHI sepHON QU3NKU U HU3UKH OIIK-2, 3.6, JI4.1,
7.12 8 J14.3,9.1,
3J€MEHTapHBIX YaCTHI] OIIK-3 52 631.1
MOJTOTOBKA K 3aIIKTe JTabopaTOpHOIl paboThI ’ 6’3 '1 2 o
/Cpf 633.1
JI1.1, JI1.2,
Pasznen 6. KsanrtoBas Mexanuka. dusuka JI2.5, J12.6,
aTtoMa. OCHOBHI (PU3HUKH TBEPJOTO TeTa. J13.6, J14.1,
713 DNeMeHTHI SAepHOH QH3UKH U PUIUKU 10 OIlIK-2, J14.3, J14.7,
’ 3JIEMEHTAPHBIX YACTHUIL] OIIK-3 2.1,3.2,
KonTtponbHas pabora Ne 4 6.3.1.1,
/ Cp/ 6.3.1.2,
6.3.3.1
8 dopMa IpOMEXYTOYHOM aTTeCTaLUU - 18 OIIK-2, JI1.1, JI11.2,
9K3aMeH OIIK-3 J12.4, J12.5,
JI2.6, J13.1,
J14.1, J14.3,
J14.7, 3.1,
2.2,63.1.1,
6.3.1.2,
6.3.3.1

S ®OHI OHEHOYHbBIX CPEACTB JJISAA ITPOBEJIEHUSA
TEKYIIEITO KOHTPOJISI YCIIEBAEMOCTHA U TIPOMEKYTOYHOM
ATTECTAIMU OBYYAIOIIUXCA ITO JUCIUITJIMHE

@OoH/ OLEHOYHBIX CPEACTB IS MPOBEACHUS TEKYIIETO KOHTPOJS YCHEBAEMOCTH W IPOMEXYTOUHON
aTTECTAIlMU M0 TUCIMIUIMHE 0QopMIIeH B BUIe mpmiokeHus Ne 1 k paboueit mporpaMme AUCIUILINHBI ¥ pa3MEIIeH
B OJICKTPOHHOM WH(OpManMoHHO-00pa3oBarenbHON cpexe MHcTtuTyTa, JHocTymHOW oOydaromiemycsi 4epes3 ero




| nuunblii KabuHeT

6 YYHEBHO-METOAUYECKOE U HTHOOPMAINMNOHHOE OBECIIEYEHUE
JUCHUILINHbI
6.1 YueOHas aquTepaTypa
6.1.1 OcHOBHas JUTEpPATYpa
Komn-Bo
9K3.
ABTODBI, armasie W3parenscTBoO, 6I/I6J?I/IOTG
COCTaBUTEIH TOJ M3JaHHS <o/
100%
OHJIANH
CrapoctrHa Kparkwuii kypc obmeit pusukn: yaeOHnK
nA., [DnmexTpoHHBIH pecypc]: )
J1.1 | bypnosa E.B., http://biblioclub.ru/inde?x.php?pfgezgook_view_red&bo Kazas: 10(.)%
. KHUTY, 2014 online
Konpapatsena ok_1d=428788
O.U. u np., (nata obpamenus: 01.06.2021)
VYa:
Kypce (bmm(n:v yqe6Hm<‘ v (1)1/1(18101(1/1171
- DH.eKTpOHHHH pecypel: . rOCyAapCTBEHHBI 100%
JI1.2 | anupo C.B. | http://biblioclub.ru/index.php?page=book_view_red&bo | " .
ok _id=445140 1 yHUBEPCUTET online
(mata obpamenns: 01.06.2021) jég);ochgﬂgg 11/;
6.1.2 JlonoJIHUTeIbHASA JIUTEPATYypa
Kon-Bo
9K3.
ABTODBI, armasie W3nparenscTBo, 6I/I6J'113HOT6
COCTaBUTEIH TOJ M3JaHHS e/
100%
OHJIANH
MounekynsipHast GpU3MKa ¥ HaYasla TEPMOJIUHAMUKH:
JAmutpues yueOHoe mocobue
D1 0.C, [DnexkTpoHHBIH pecypc]: ExarepunOypr: 100%
' Bapcyxos http://biblioclub.ru/index.php?page=book_view_red&bo YITY, 2015 online
B.1. ok_id=444634
(mata obpamenns: 01.06.2021)
MexaHuKa, TSPMOTUHAMAKA ¥ MOJICKYIISIpHAS (PU3UKA:
JdyOpoBckwii COOPHUK 3a71a4 ¥ IPUMEPEI HX PEIICHHS
.2 B.I., [DnexTpoHHBIH pecypc]: HoBocubupck: 100%
' XapmamoB http://biblioclub.ru/index.php?page=book_view_red&bo HI'TY, 2015 online
I'.B. ok_id=438309
(mara ob6pamenus: 01.06.2021)
MexaHnKa 1 MOJEKyJsIpHast pu3uka: yaebHOe mocodue
3amaHoBa [DnekTpoHHBIH pecypc]: M.: bepnuH: 100%
M3 | T, ladees | http://biblioclub.ru/index.php?page=book_view_red&bo | dupexkr-Menua, online
P.P. ok_id=272315 2015
(mara obpamenus: 01.06.2021)
KO)I;?BMHHKOB @ .. W3narenscTBo
.3 M, n3nka. IHTepHEeT-TecTHpOBaHUE 0a30BBIX 3HAHMIA: " ans"- 1. CTI6 100
Kanamaukos yueOHOe nocobue 2010 ¢ ’
H.IT. )
CripaBo4HUK 10 (hU3HKe )
Ky3snenos [OnexTpoHHbI pecypc]: TO%AS;L:KHSIFO_BO 100%
2.5 (0N % http://biblioclub.ru/index.php?page=book_view_red&bo .
Porosun K.1. ok_id=442117 nomurexuuieck | online
(naTa obpamenus: 01.06.2021) oro yn-Ta, 2014
[Tomukaprion Ob6mas husrka: MoJieKyJIsspHas GU3NKa U
.6 B.M., TepMoIMHAMUKA. ATOMHAs, KBAHTOBAs U sIepHAst ExarepunOypr: 100%
’ TI'onoBun ¢usuka. dusnka TBEPOTO TeNa: yueOHoe mocodue YITY, 2013 online
I0O.M., [DnmekTpoHHBIH pecypc]:




JIsmenko http://biblioclub.ru/index.php?page=book_view_red&bo
I0.I1., ok_id=277709
XonoaumuH (mata obpamenns: 01.06.2021)
B.H.
6.1.3 Meroanyeckue pa3padoTku
Kon-Bo
WzparenscTBO, 3K3.
oI W3naHus/ B
ABTODEL, 3ariaBue JInunbIi oubnHroTe
COCTaBHUTEIH
KaOWHET Ke/
o0OyuJaroIerocs 100%
OHJIAH
Huxnrun ®dusuka: npakTukyM. YacTh 2: yueOHOe mocodue Hura: 3aGUDKT,
N ) 2017/
3.1 B.M,, [DnexkTpoHHBIH pecypc]: b1 T—_—— 100%
’ Bunorpanosa | http://lib.zab.megalink.ru/viewer.pl?book_id=23717.pdf online
KaOWHET
JI.B. (mata obpamenns: 01.06.2021)
oOyuJarormerocs
Huxntua Omsnka: npakTukyM. YacTs 1: yae6HOe mocoOme Hnra: 3a0MIKT,
N 2017/
132 B.M., [DnexTpoHHBIH pecypc]: b1 T 100%
’ Bunorpamosa | http://lib.zab.megalink.ru/viewer.pl?book_id=23716.pdf online
JI.B (mata obpamenns: 01.06.2021) kabumeT
o T oOyuJaromerocst
®m3uka. Yacts 1. OCHOBBI MEXaHHKH METOTUICCKIC
YKa3aHUs Ha MPAKTUUECKUE 3aHATUAM IS CTYJIEHTOB Uura: 3a0110KT,
Hukutun . .
BM OYHOM U 3204HOM (hOpM 00YUEHHUS BCEX HHKCHEPHO- 2016/ 100%
JI3.3 T TEXHUUYECKUX CIeNMaIbHOCTeNH.— 3-€ U3, cTep. JIMaHBIH S
Bunorpaznosa N online
1B [DnexTpoHHBIH pecypc]: KaOWHeT
o http://lib.zab.megalink.ru/viewer.pl?book_id=20579.pdf | oOyuaromerocs
(nata obpamenus: 01.06.2021)
Hukutun
B.M., Mexannka. MonekymspHas ¢usuka u repmoguHamuka: | Ywmra: 3a0MXKT,
Bunorpanosa Ta00paTOPHBIA MPAKTHKYM 2016/
N . 100%
JI3.4 JLB., [DnexkTpoHHBI pecypc]: JInaHbII online
KanamaukoB | http://lib.zab.megalink.ru/viewer.pl?book_id=21632.pdf KaOWHET
A.A., Banos (mata obpamenus: 01.06.2021) oOyuJarormrerocs
M.C.
Huxurun
B.M.,, DJNEeKTPUUECTBO U 3IEKTPOMArHeTH3M: JJaOOpaTOPHBI Yura: 3a611KT,
Bunorpanosa npakTukyMm. Yacts 2 2017/
v . 100%
JI3.5 JLB,, [DnexkTpoHHBIH pecypc]: JInanbrit online
Kanammaukos | http://lib.zab.megalink.ru/viewer.pl?book_id=23561.pdf KaOWHET
A.A., IBaHoB (mata oopamenus: 01.06.2021) oby4aromerocs
M.C.
Huxurun
B.M.,
Bunorpanosa Ontrka. OCHOBBI KBAaHTOBOU (PU3HKH: Ta00PaTOPHBIN Hnra: 3261KT,
/LB, Pose MIPAKTUKYM [ DIEKTPOHHBIN pecypc]: 2016/ 100%
3.6 | CH, Hlyrera | o /lib. zab.megalink.ru/viewer.pl?book_id=23528.pdf Jluasbrid online
L.r, (mata obpamenus: 01.06.2021) Kaduner
Kananrankos a patlt R obOy4arorerocs
A.A., UBaHoB
M.C.
®wusuka. Yacts 2. MonekynspHas Qu3nka u
e vereens y e | iy S
Ulynera T, p ” . FUIA CTYAL 2016/ 100%
3.7 Hutcnron 3204HOI GOpM 06YHEHUs BCEX HHKEHEPHO- ] T 0%
TEXHHYECKUX CIIeNHaIbHOCTEH online
B.M. . KaOWHET
[DnexkTpoHHBIi pecypc]: 0GYIAIOIErOCs
http://lib.zab.megalink.ru/viewer.pl?book_id=20539.pdf yHarot
(mara obpamenus: 01.06.2021)
6.1.4 IlepeueHb Y4eOHO-METOIMYECKOT0 0O0ecneyeH s] VISl CAMOCTOSATeIbHON PadoThl
00yJAI0IIMXCs 10 IHCHUILINHE
ABTOpHI, | 3arnasue Wspatenscteo, | Kom-Bo 7K.




COCTAaBUTCIIN ron I/ISHaHI/Iﬂ/ B
JIngneIit 6ubmorexe
KaOuHeT /
oOyyaromierocs 100%
OHJIaUH
CamocrosiTenbHas paboTa 1Mo (Gpu3nKe: METOANIECKOe
mocoOue 1Mo BBHITIOTHEHUIO CAMOCTOSTEIBHEIX paboT 110 3a6VDKT-
Bunorpanosa mucuutuinHe «@u3nuKay U CTYACHTOB BeeX (hopM Ynra. 2017 . /
4.1 JI.B., o0yuenns cnenuanbHocTeit 23.05.03 «IloxBrxHOMN ’ HI/I"{HBII;'I ’ 100%
' Huxkurun COCTaB JKeJE3HbIX A0por», 23.05.05 «Cuctemsl online
B.M. oOecrieueHus ABMKEHHS TIOE310BY. KabmmeT
http://lib.zab. megalink.ru/viewer.pl?book_id=23675.pdf | ©0Yiaromerocs
(mara obpamenusi: 01.06.2021)
Huxutun
B.M.
’ DIEKTPOMArHUTHOE M3JIyUYCHHUE U 0€30MacHOCTh Yura: 3a611KT,
A]E;E:IQCHKO YeroBeKa: yaeOHoe mocoome 2016/ 100%
J14.2 BI/IHOl;f)[%.I’Z[OBa [DnexkTpoHHBI pecypc]: JInaHbIH onlinz
1B http://lib.zab.megalink.ru/viewer.pl?book_id=23527.pdf KaOWHeT
KOH0.13a£03a (mata obpamenus: 01.06.2021) oOyuJarorerocs
H.A.
OCHOBEI BOJIJHOBOH ONITHKH M KBAaHTOBOI MEXaHHUKU: Yura: 3a011KT,
HEKII\/I/IT i yueOHoe mocobue 2016/ 100%
J14.3 BI/IHOl'"pa:;LOBa [DnexTpoHHEIH pecypc]: JIrmunbIi onlineo
1B http://lib.zab.megalink.ru/viewer.pl?book_id=23519.pdf KaOuHeT
o (mata obpamenus: 01.06.2021) obOydaromerocs
Odumsuka. Yacts 1. Mexanuka. MosekynspHas pusuka.
T TepMmoanHaMuKa: METOJUYECKHUE YKa3aHUS 110 Yura: 3a01KT,
BM BBITIOJTHEHHIO KOHTPOJIBHOU paboThl Ne 1 i1 cTyieHTOB 2019/ 100%
J4.4 BI/IHOFpa;[OBa 1 kypca 3a09HO# GopMBI 00yUSHHS CHIEIUATEHOCTH JInunbIi online
1B 23.05.03 «[loaBM>XHOM COCTaB KEJIE3HBIX JOPOIY. KaOuHer
) http://lib.zab.megalink.ru/viewer.pl?book_id=25495.pdf | oOGyuatomerocs
(mata obpamenus: 01.06.2021)
®uszuka. YacTtp 2. DIEKTPUYECTBO U MATHETU3M:
T — METOAMYCCKIE YKa3aHUs M0 BHIOIHEHHUIO KOHTPObHOH | Umra: 3a6MKT,
B.M. paboTsl Ne 2 fist cTYZIEHTOB 2 Kypca 3a04HOM (GopMbl 2019/ 100%
JI4.5 BI/IHOI‘pa)’IOBa 00yuenus criermanbHOCTH 23.05.03 «[logBuxHON JInuHbBIA online
1B COCTaB KEJIE3HBIX JIOPOT». KaOWHeT
o http://lib.zab.megalink.ru/viewer.pl?book_id=25496.pdf | oOyuaromerocs
(mara obpamenus: 01.06.2021)
®wusuka. Yacts 3. OnTHKa: METOAUYIECKHUE YKAa3aHUS IO .
Huxutna BBINOJIHEHUIO KOHTPOJIBHOM paboTs! Ne 3 ay1st CTyIeHTOB III/ITa.23 ?SI;DKT’
4.6 B.M., 2 Kypca 3a09HOH (OPMBI 00YUEHUS CIIEIHaTbHOCTH b1 T 100%
Bunorpanosa 23.05.03 «[ToaBMXHOM COCTaB KENE3HBIX AOPOI» cabuHeT online
JLB. http://lib.zab.megalink.ru/viewer.pl?book_id=25501.pdf 6
(mara obpamenus: 01.06.2021) obyHatoterocs
®usuka. Yacte 4. KBaHTOBas MEXaHUKA: METOAMYECKUE
T I— yKa3aHus 110 BBIOJIHEHHUIO KOHTPOJIbHON paboTsr Ne 4 Ynra: 3a61XKT,
B.M. JUISL CTYJICHTOB 2 Kypca 3a049HON (GopMbl 00ydeHns 2019/ 100%
J14.7 BMHorpa;IOBa cnenransHocTH 23.05.03 «IloaBrmxHOM cocTaB JInuuemit online
1B JKEJIE3HBIX IOPOI» KaOMHEeT
o http://lib.zab.megalink.ru/viewer.pl ?book_id=25502.pdf oby4arormerocs
(mara obpamenus: 01.06.2021)
6.2 IlepeyeHb pecypcoB HH(OPMALOHHO-TeJIEKOMMYHHKAIIMOHHOM ceTn «MHTepHeT»
9.1 | ACY bubmmoteka 3a6MKT http://zabizht.ru
9.2 | OBC "Vuuepcurerckas 6ubmmoreka Online" http://biblioclub.ru/

6.3 IlepeyeHb HHPOPMAIIMOHHBIX TEXHOJIOTHii, HCIOJIb3yeMBbIX NP OCYIIECTBIEHNH 00Pa30BaTeIbHOIO
npoiuecca no AMCHUILVINHE, BKJI0Yas epevyeHb NPOrpaMMHOro odecrneyeHus

U HHPOPMAIOHHBIX CIIPABOYHBIX CHCTeM (TIIPH HE0OXOAMMOCTH)

6.3.1 Tlepeyenb 6a30BOr0 MPOrpaMMHOro odecnevyeHust

6.3.1.1

Microsoft Windows 7 Professional, komuuectBo — 137, numensus Ned9156201, rocynapcTBEHHBIH
koHTpakT oT 03.10.2011 r. Ne139/53-OAD-11;

6.3.1.2

Microsoft Office 2007 Standard, kosnmuectBo — 225, smuensust Ne45777622, rocyiapCTBEHHbIH KOHTPAKT




ot 10.08.2009 r. Ne64/17-OA-09; Microsoft Office 2007 Standard, komwmuectBo — 200, mureHsust Ne
44718393, rocymapcTBeHHBIH KOHTPAKT OT 18.10.2008 r. No29/32A-08.

6.3.2 TlepeyeHp cnenuaJIH3NPOBAHHOIO MPOrPAMMHOIO0 00ecneYyeHHs

6.3.2.1 | He npexycmotpero

6.3.3 IlepeyeHb MH(POPMALMOHHBIX CHPABOYHBIX CHCTEM

6.3.3.1 | WudpopmanmonHo-crpaBodHas cucrema «l apanT»

7 OIUCAHUE MATEPUAJTBHO-TEXHUYECKOM BA3BI,
HEOBXOJUMOIi /151 OCYIIECTBJIEHUSI OBPA30OBATEJLHOI'O IPOLIECCA
MO JUCHUILIMHE

Yuebnblit u naboparopusiii kopryca 3a0MKT Upl'YIIC maxonmsarcs mo aapecy: 672040, 3abaiikanbckuit
Kpaif, ropox Yura, ynuna MarucrpanbHas, 1oM 11

YueOHas ayauropus 417 Ui IpoBeAEHHS 3aHITHI JEKIMOHHOTO THITA, CEMHHAPCKOTO TUIIA, TPYIIIOBBIX U
WHIMBUIYalbHBIX ~ KOHCYJBTallMid,  TEKYIIEro  KOHTPOJNSI M  IIPOMEXYTOYHOH  aTTecTaluy,
YKOMITJICKTOBAaHHAsI CIEIHAIH3HPOBAHHON MeOEIpl0 M TeXHHYECKHMHU CpeAcTBaMH O0ydeHHs (HOyTOYK
2 (TIepeHOCHO), MYIBTHMEIHAIPOSKTOP, KPaH), CIYXAIIUMH IS PEACTaBICHUS yueOHOH nH(bOpManuu
Oonbmioif ayautopuu. JIg NpOBEACHHS 3aHATHH JIEKIMOHHOTO THIA HMEIOTCS Y4eOHO-HATJIAIHBIC
nocoOus  (Mpe3eHTalH, IUIAKaThl, TaONHUIBI), OOECIeYMBAIOIINEC TEMAaTHYSCKUEe HILTIOCTPALUH
COZICPIKAHHUS JUCIAIIIHHBI

VYuebnas aymutopus 403 11 IpoBeNeHIS 3aHATHH JEKIIMOHHOTO THTA, CEMIHAPCKOTO THIIA, TPYIIIOBBIX H
WHJMBHYaJIbHBIX KOHCYJIBTALUH, KypCOBOI'O MPOSKTUPOBAHUS (BBIOJIHEHHSI KypCOBBIX PaboT), TEKYIIETO
KOHTPOJISI M TIPOMEXKYTOUHOW aTTeCcTalluy, YKOMILICEKTOBAHHAs CIICHHAIN3UPOBAHHON MeOeNblo H
3 TEXHHYECKUMHU CpelAcTBaMu 00yueHHs (HOYTOyK (IEpEHOCHOH), MyJIbTUMEIUANPOEKTOp, JKpaH),
CIy’)KaIllMMU TS TIPEICTABJICHUS yueOHOM uHpopMaIu 00bion aynuTopun. i NpoBeACHUs 3aHATHI
JICKIMOHHOTO THIA MMEIOTCS y4eOHO-HarjIsgHble IocoOus (Ipe3eHTaluy, IUIaKaThl, TaOJHIIbI),
o0ecreunBarIne TeMaTHICCKHE MINTFOCTPAIINH CONCPKaHMSI JUCIUTUINHBI

Yuebnast aynuropus 418 11 NpoBeACHUS 3aHATHH JIEKINOHHOTO THITA, CEMUHAPCKOTO THIA, TPYIIIIOBBIX U
WHIUBHIYaJIbHbIX  KOHCYJIBTALMH,  TEKYHNIETO0  KOHTPOIS M INPOMEXKYTOYHOH  aTTeCTalluH,
YKOMIUIEKTOBaHHAsl CHEIUATN3MPOBAaHHOW MEOENbI0 M TEXHWYECKUMH CPEICTBaMHU O0OydeHHs (HOYTOYK
4 (IepeHOCHOH), MYJIBTHUMEIUATIPOEKTOP, SKPaH), CIyXKaIMMHU JUIS MIPEACTaBIeHUs] y4eOHOH nHpopMannu
Oosipiol aynmuropuu. [y MpOBENESHWS 3aHATHH JIEKIMOHHOTO THIA HMMEIOTCS Y4eOHO-HarjsHbIe
nocobusi  (TMpe3eHTanuM, IUIaKaTel, TaONWIpBI), OOECHEeYMBAIOIINE TEMAaTHYECKHE WILIIOCTPAIUN
COJICPKAHUS JUCITUIITHHBI

YuebHas ayauropus 406 11 IpoBeIeHNUS 3aHATHH CEMUHAPCKOTO THUIA, TPYIIIOBBIX U MHIUBHyaJbHbBIX
KOHCYNbTAaIlMi, TEKyIIero KOHTPOII W  IPOMEXKYTOYHOH  aTTecTallid, YKOMIIJIEKTOBAaHHAS
CHENMaNU3UPOBAaHHONH MeOenpl0 M TEXHHYECKHMMH CpeACTBaMU oOy4ueHHs (HOYTOyK (TepeHOCHOM),
5 MYJIbTUMEANANPOEKTOP (TIEpEHOCHO), 9KpaH (MEPEHOCHOM)), CIyKalluMHU JJIsl TIpeICTaBIeHus yueOHOI
uHpOpManuu OoNbIION ayauTopuu. [ TpoBeNeHMS 3aHATHH CEMHHApPCKOTO THIA MMEIOTCA yueOHO-
HarJsHble TOCcOOMs (Tmpe3eHTarnuu), oO0ecrneurBaroNie TEMAaTHUYEeCKHE WIUTFOCTPAIlMU  COJEpKaHUS
JVICIUIIITMHBI

VYuebnast ayantopust 312 nnsd TpoBeAEHUsS 3aHATHH CEMHMHApCKOTO THIA, J1abOpaTOpHBIX padoT,
TPYNINOBBIX W HHIUBUAYAIbHBIX KOHCYJBTALMH, TEKYIIErO0 KOHTPOIS M MPOMEKYTOUHOW aTTeCTalluy,
YKOMIUIEKTOBaHHAsl CHEIUAIN3MPOBAHHOW MeOENbl0 M TEXHHWYECKUMH CpPEICTBAMHU 0OyueHHs (HOYTOYK
(mepeHOCHOH), MYJIBTUMEIMANPOEKTOp (IIEPEHOCHOH), OJKpaH (IIEPEHOCHOI)), CHyXalUMH IS
npesicTaBiIeHus] yuyeOHOH wuH(popManyuu Oonbmiol aynuTopud. OCHAIIEHHOCTh: OJIOKH 3JICKTPOHHBIE,
YCTaHOBKAa JUII M3MEPEHHS BS3KOCTH TPaHC(HOPMATOPHOTO Macja, INTAaHTeHIHMPKYIb, MTHPOMETD,
ycTaHoBKa jaboparopHas «MammHa ATByna», yCTaHOBKA ISl OMpeneieHus Kod(PQOUIIMEHTa BI3KOCTH
7 OIIT-1, ycTaHOBKA IS ONPEENICHIS] OTHOIICHUS yAEIBbHBIX TEINIOEMKOCTEH BO3yXa MPH MOCTOSTHHOM
JIaBJICHUM, YCTAHOBKA I ONpEAeNeHUs SHTponuu npu IulaBieHuu onoa IIT — 1-11, ycranoBka
nabopaTtopHas «MasTHUK MackBenia», ycTaHOBKa ylaboparopHas «MasTHUK HAaKJIOHHBIH», YCTaHOBKa
naboparopras «CoymapeHus IapoBy, YCTAHOBKA JJIsl OTIPeIeTICHHsI BpalaTeIbHBIX IBIKeHUi O0epoOeka,
MHKpOJIa00paTopusi MO MOJEKYJSIpHOH (H3MKEe M TepMoJMHaMuke, Oapomerp, JabopaTopHblii Habop
«TemnsoBble sIBICHUS», Ta0OPaTOPHBIH HA0OP MCCIIEJOBaHMS TIPOIIECCOB B Ta3aX, ycTaHOBKa «KpyTHIBHBIN
MasTHHK», y4eOHO-HarjsiIHble MocoOMs (IUIAKaTbl, NPE3CHTAlUH, TaOJHIIBL, obopynoBanue,
WCIIOJIb3YEMBIE JJIsl IEMOHCTPAIINH)

VYuebnass ayautopuss 313 mis mpoBemeHUWs 3aHATHA CEMHUHApPCKOTO THIIA, JTa0OPaTOPHBIX pPadoT,
TPYIIOBBIX W WHIUBUAYAIBHBIX KOHCYJBTAIMH, TEKYIIErO0 KOHTPOJSA W IPOMEKYTOUHOH aTTeCTaIH,
YKOMITJICKTOBAHHASI CICIIHATM3UPOBAHHON MEOCTBI0 M TEXHUYECKUMHU CPEACTBAMH OOYYCHUS (HOYTOYK
(mepeHoCHOH), WHTEPAaKTUBHBIN KOMIUIEKC ViewSonic), CIyXamuMu Ui TIPEACTABICHUS Y4eOHOM
nHpopManuu OombIION aymuTopud. OCHAIEHHOCTH: BBIIPSAMHUTENN, TEHEPATOPhl, NMPHOOpP H3YUYCHHUS
ructepesnca (EeppOMarHUTHRIX MarepuanoB, moxyan DIID, ocmwmorpadsl, HabOp 1a0OpPaTOPHBIHA




((3H€KT‘pPI‘I€CTBO>), MOCT IOCTOSHHOI'O TOKa, yHI/IBepcaJ'H)HHﬁ CTCHJ IIO (1)I/I3I/IKC, HpI/I60p MarasmH

COMPOTHBIICHHS, aMIIEPMETPBI, BOJBTMETPBI, PEOCTATHI, YCTAHOBKA «3MepeHne  yaeapbHOro
COMPOTHUBIICHHS] PE3UCTUBHOTO MTPOBO/AY, ycTaHOBKA «Du3nyeckuil MasTHUK», ycTaHOBKa «OOOpOTHBIN
MasTHHAK», YYeOHO-HarJiAHBIE T1ocoOms (TUIakaThl, TMPE3CHTAIlH, TAaOJHIIBL, obopynoBaHue,

WCTIONBb3YEeMBIe ISl IEMOHCTPAIIHN)

YuebHas aymuropus 314 i npoBeneHUs 3aHATHH CEMUHAPCKOTO THIIA, JAOOPAaTOPHBIX padOT, TPYIIIIOBBIX
U UHOUBUIYaJIBHBIX  KOHCYJIBTallMi, TEKYIIEro KOHTPOJNS ¥  HPOMEXKYTOYHOH  aTTecTaluy,
YKOMILICKTOBaHHAS CIICIIMATU3UPOBAHHON MEOENbI0 W TEXHUYCCKHUMH CPEICTBAMH OOydeHHS (HOYTOYK
(mepeHOCHOI), MHTEpaKTHBHBIA KOMIUIEKC ViewSonic), CIyXallUMH JUIsl HpPEACTaBICHUs Y4eOHOU
9 uHdopmaruu Oonbiiol aynuropun. OCHAIIEHHOCTH: T€HEpaTopbl, MHUKPO J1abOpaTopus MO KBaHTOBHIM
SIBJICHUSIM, MOCT IIOCTOSHHOTO TOKa, Habop crekTpanbHbIX TpyOok CH-1, ocuwmutorpad, momspumerp
[1161, yHuBepcasbHBlE CTEHABI 1O (U3MKE, aMIepMETPbI, BOJBTMETpPBI, J1a0OpaTOpHbBIA HabOp
«['eomeTpuueckast onTuka», IpUOOp Il U3MEPEHHUS JJTMHBI CBETOBOM BOJIHBI, CIIEKTPOCKOII JBYXTPYOHBIH
0e3 moacTaBKH, ONTHYECKass MHKPO Jiaboparopusi, MUpOMETp, y4eOHO-HaIIsAAHbIE MOCOOMs (TUIaKaThl,
TIPE3CHTAINH, TA0IHUIE, 000pyIOBaHNE, HCIOIB3YEMBIC ISl JEMOHCTPAIIHAN)

[Tomemenns 11 CaMOCTOATENBHON pabOThl 00YJaIOIINXCSI OCHAIIECHBI CIICINATN3NPOBAHHON MEOETBI0 U
KOMITBIOTEPHOH ~ TEXHHMKOM, MOAKIIOUYEHHOW K  HMH(OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOH  CETH
«/lHTEepHET», M O0ecmedyeHbl TOCTYIOM B JIEKTPOHHYIO HH()OPMALMOHHO-00Pa30BaTENbHYIO Cpeay
10 3a01KT.

[Tomermenns 1 caMOCTOSATEIBHON pabOThI 00YJaOIINXCS:

— YUTaJIbHBIN 34l

— y4eOHbIE 3aJIbl BEIUMCIUTENbHON TexHuku 1.10, 2.17

[Momemenne 3.25 i XpaHeHHs W NPOQHUIAKTHYECKOro OOCIyXHMBaHHsS Y4eOHOro 00OpyHOBaHUS.
11 OCHAIIEHHOCTb: KOMIIBIOTEPBI, PYYHOM CJIECapHBIH HMHCTPYMEHT, 3JIEKTPOTEXHUYECKUH HHCTPYMEHT,
MPUHAJICKHOCTH JUTS TalKu, MeOelIb, yaeOHO-HaTISIHBIC TOCOOHS

8§ METOANYECKHE YKA3AHUSA JISA OBYYAIOIIUXCA 11O OCBOEHUIO
JUCIHUITVIMHBI

Bun yuebHoi

HeSTONBHOCTH Opranuzanus yaeOHOH NesITeNpHOCTH 00yJalomerocs

Jlekmmst (ot maTtuHCKOTO «lectiony — dYTeHWE) — BUJA AyIUTOPHBIX Y4YeOHBIX 3aHATHH.
Jlekuus: 3aKiaibIBacT OCHOBBI HAYYHBIX 3HAHUN B CHCTEMATU3UPOBAHHOM, TOCIIEI0BATEIHHOIM,
000611eHHON (hopMe; PaCKPHIBAET COCTOSIHUE U TEPCIEKTHBBI PA3BUTHS COOTBETCTBYIOIICH
00J1aCTH HAYKH M TEXHUKU; KOHICHTPUPYET BHUMAHUE OOYUYarONMXCsl Ha Han0boJee CI0KHBIX,
Y3JIOBBIX BOIPOCAX; CTUMYJIUPYET MO3HABATEIbHYIO0 AKTUBHOCTH O0YYAOIINXCS.

Bo BpeMst JIEKIMOHHBIX 3aHSITHN OOY4YaIOIIUiiCS [ODKEH YMETh CKOHICHTPUPOBATH
BHUMAaHHE HA M3ydYaeMbIX MpoOJieMax W BKIIOYUTH B PabOTy BCE BHUBI NAMSTH: CIOBECHYIO,
00pa3Hyl0 ¥ MOTOPHO-IBUTaTe/ibHYyt0. [l 93TOro Bech Marepuan, H3JIaraeMbiid
mpernogaBaTesaeM, — O0y4amIIeMycsi  HEOOXOAMMO  KOHCIIEKTHPOBaTh. B KOHCIIEKT
PEKOMEHAYEeTCS BBIMUCHIBATH OMpEACICHUS, (DOPMYTUPOBKH M JIOKA3aTEIbCTBA TEOPEM,
¢dopmyner u T.1. Ha momsx KOHCIEKTa CIEAyeT I[OMeYaTh BOMPOCHI, BBIJACICHHBIC
00yJaroIUMCsI [Tl KOHCYJIBTAIUH C MperojiaBaTesieM. BeIBOIbI, MOy4YeHHbBIE B Bue (HOpMyI,
PEKOMEHIyeTCsl B KOHCIEKTE [OJYEPKUBaTh WIH OOBOJUTH PAMKOM, YTOOBI ITyulie
3alOMHHANNCH. [l0JIE3HO COCTABUTH KPATKUH CHPABOYHUK, COJAEPXKAIIMN OMpeesieHUs
BaXHEUIIMX MOHITUH M HAUOOJIee YacTo ymnorpediseMbie (opMyibl TUCHUILIHNHEL K Kaxmoi
JICKIUH CIIEeyeT pa3o0parh MaTepuai Mpeablnyniei Jekimu. M3ydas MaTtepuan no yaeOHUKY
WM KOHCIEKTY JISKIUH, CIEyeT MePEeXOAUTh K CICAYIOIIEMY BOIPOCY TOJIBKO B TOM Ciy4ae,
KOI'Zla XOpOIIO YCBOCH MPEAbIAyHIuii Bompoc. IIpu 3TOM HEOOXOAMMO BOCIIPOM3BOIWTH HA
Oymare Bce pacCyXICHHsS, KaK UMCIONIUECS B YUCOHHUKE MM KOHCIIEKTE, TaK U MPOIYIICHHBIC
B CHJIY MX IPOCTOTHI. Psii BOPOCOB TUCHUIUIMHBI MOYKET OBITh BBIHECCH HAa CaAMOCTOSTEILHOE
n3ydeHne. Takoe 3amaHue TpeOyeT OMEepaTHBHOTO BBHINIOJHEHMs. B KOHCHekTe meKIuit
HEOOXOIUMO OCTaBHTh MECTO ISl OCBEHICHHS YIIOMSHYTHIX BOPOCOB. O003HAYHTEH BOIIPOCHI,
TEPMHHBI, MaTepHaJ, KOTOPHIH BBI3BIBACT TPYAHOCTH, IOMETUTh U IMOIMBITATHCS HAWTH OTBET B
pexoMeHayemoit utepatype. Eciiu caMoCcTosSTenhHO He yaaeTcst pa3oOpaThes B MaTepualie, TO
HeoO0XomuMO c(opMyITUpOBATE BONPOC M 3a/aTh MPENOJABATEII0 HAa KOHCYNIbTAIMH, Ha
MIPAKTHIECKOM 3aHITUH.

Ha nexmusx oOydvaromuecss IONY4arOT camble HEOOXOIWMBIC JaHHBIC, BO MHOTOM
JIOTIONTHSIOIIME ¥ KOPPEKTUPYIONIUE YYCOHHKH. YMEHHE COCPEJOTOYCHHO CIYIIATh JICKIIHH,
AKTUBHO, TBOPUYCCKH BOCIIPUHUMATH U3JIaTaCMBIC CBEJICHHS SIBIISICTCS HEIPEMCHHBIM YCIIOBHEM
HX TJIyOOKOTO M MIPOYHOTO YCBOCHMSI, @ TAKIKES PAa3BUTHS YMCTBEHHBIX CIIOCOOHOCTEH.

Caymnrande W 3aluch JICKIUA - CIIOJKHBIC BHIBI paOOThl. BHHMAaTENbHOE CIyIIAHHAC U
KOHCIICKTUPOBAHHE JICKIIMH IMPEANOJaracT HWHTCHCHBHYIO YMCTBEHHYIO JEATCIBLHOCTH

Jlexius




oOyuatommerocs. Ciyniasi JIEKIMM, HalO OTBJICYLCS IPU TOM OT HMOCTOPOHHHMX MBICICH M
OyMaTh TOJNBKO O TOM, 4YTO H3JaraeT MpemnojaBaTelb. KpaTkue 3amucu JIEKIUH,
KOHCIEKTHPOBAHUE HMX IIOMOTacT YCBOMTh MaTepHal. BHuUMaHHE denoBeKa HEYCTOHYHMBO.
TpebOyroTcst BoneBble ycmimsi, YTOOBI OHO OBIIO COCPENOTOYCHHBIM. KOHCIEKT sIBISETCS
MOJIE3HBIM TOTZA, KOTAA 3allHCaHO CaMoE CYIIECTBEHHOE, OCHOBHOE. JTO IOKHO OBITh
caenaHo caMuM oOydaronrumMcs. He Hamo cTpeMHThCs 3amucarh JOCIOBHO BCIO JEKIUI0. Takoe
"KOHCIIEKTHpOBaHUE" TPHHOCHT OONbBIIEe Bpeaa, 4eM NOib3bl. HekoTopele oOydarommecs
NPOCAT MHOTAA JieKTopa "dnTaTh nomeuieHHee". Ho Jeknus He MOXET NpEeBPaTHThCS B
JIEKIMIO-TUKTOBKY. OTO OY€Hb BpeIHAas TEHJAEHUMs, MO0 B ITOM ciydae OOydYarommics
MEXaHWYECKH 3aIMCHIBAET OOJBIIOE KOJMYECTBO YCIBIIIAHHBIX CBEJCHUH, HE Pa3MBILUIA HaJ
HUMU.

3amuch  JIEKIMH ~ pEeKOMEHIyeTcss  BECTH 1[0  BO3MOXXHOCTH  COOCTBEHHBIMH
(dopmynupoBkamu. JKenaTenbHO 3allUCh OCYLIECTBISITH Ha OJHOM CTpaHMIE, a CIIEIYIOUIYI0
OCTaBIATH IS TIPOPAOOTKH y4eOHOrO MaTepHaga CaMOCTOATENBHO B JOMAIIHHX YCIOBHSX.
KoHcnekr sy4imme moApa3meniaTh Ha IIyHKTBI, maparpadpl, coOmromas KpacHYI CTPOKY.
[TpuHOMNManeEHBIE MecTa, ONpeneNeHUs, (OPMYNbl CIEIyeT COIPOBOXKAATH 3aMEUAHHSIMU:
"paxno", "oco6o BaxnHo" w® T.a1. llemecooOpa3Ho paspaboTraTh  COOCTBEHHYIO
"Mapkorpaduro' (3HauKd, CHUMBOJIBI), COKpamleHHus cioB. Paboras Haj KOHCHEKTOM JICKITHA,
HYXHO HCIIONIb30BaTh HE TOJNBKO YYEOHMK, HO W PEKOMEHIOBAHHYIO JIOTIOJHHUTEIHHYIO
nuTepaTypy. VIMEeHHO Takas cepbe3Has, KpONoTiHMBas paboTa C JISKIIMOHHBIM MaTEepHAIIOM
MIO3BOJIUT TIIYOOKO OBJIaieTh 3HaHUsAMU. DyHKIMS 00y4aromerocsi — He TOJNBKO epepadoTarh
nHpopManunIo, HO U aKTUBHO BKJIIOYHUTHCS B OTKPBITHE HEU3BECTHOTO JUIs ce0sl 3HaHUA. B xone
JICKIIMOHHBIX 3aHATUIH HEOOX0AUMO BECTH KOHCIIEKTUPOBaHUE y4eOHOTro MaTepHana.

OOuiye ¥ yTBepAUBILUECS B MPAKTUKE MPaBUIa U NPUEMbl KOHCIIEKTHPOBAHUS JICKIIHH:
KoncnekTnpoBaHue JEKIUA BefeTCA B CHEIMAIBLHO OTBEACHHOM VIS 3TOTO TETpajay, KaxIbIi
JIMCT, KOTOPOH JOJDKEH MMETh IOJIsI, HA KOTOPBIX AETAIOTCS MOMETKH W3 PEKOMEHIOBaHHOU
JUTEPATypHhl, JOMOJHSIIONINE MaTepHal MPOCIYIIAHHON JEKINH, a TaKXKe MOAYepKUBAFOIIHE
0c00y10 Ba)KHOCTB TE€X WJIM HHBIX TEOPETHIECKUX TOJIOKeHNH. Heo0XoammMo 3anmiceBaTh TeMy
U TIJIaH JICKIWH, PEKOMEHyEMYIO JINTEPATYPY K TEME.

3amucy pa3zenoB JIEKIUH JOJDKHBI UMETh 3aroJjIOBKH, MOJ3arojOBKH, KPAacHBIE CTPOKH.
Jlnst BbLAENEHHs Pa3lielioB, BHIBOJIOB, OINPEETICHHUH, OCHOBHBIX HJEH MOXKHO HCIIOJIb30BATh
LBETHBIE KapaHJalu U (uomacrepsl. Ha3zBaHHBIE B JIEKIIMU CCHIJIKH Ha MEPBOMCTOYHUKH HAJIO
MIOMETHUTh Ha MOJISIX, YTOOBI IPH CAMOCTOSTEIbHOM paboTe HAWTH U BIIHCATH HX.

B KkoHCHEKTe JIOCIOBHO 3alUCHIBAIOTCS OINPEAEICHUs MOHSATHUH, KaTeropuil U 3aKOHOB.
OcranpHOE — JODKHO OBITH 3allicaHO CBOMMH ciloBaMu.  Kakpomy oOydaromemycs
HEOOXOAMMO  BBIPa0OTaTh M HUCIIOJNB30BaTh  JIONYCTHMBIE  COKpallleHHss  Haubousee
pacrpocTpaHeHHBIX TEPMUHOB M TIOHSTHI.

B KkoHCHekT ciiemyeT 3aHOCHTH BCE, YTO MpENoAaBaTeNb MHUIIET Ha JOCKE, a TaKkKe
PEKOMEHyeMbIe CXEMBI, TAOIHIIbI, THarpaMMBbl U T.JI.

Hammcanne KOHCIEKTa JIEKIMH: KPAaTKO, CXEMAaTHYHO, MOCIIEN0BATENILHO (DPUKCHPOBATH
OCHOBHBIE TIOJIOKEHHS, BBIBOJBI, (OpMyIHpoBKH. OOO0OIIEHHS; ITOMEYaTh Ba)KHBIE MBICIIH,
BBIJICIATH KIIIOUEBBIE CIIOBA, TepMHHBI. [IpoBepka TEPMHHOB, IOHATHH C ITOMOIIBIO
SHIMKIIONEANH, CIIOBaped, CIPaBOYHMKOB C BBIINHCHIBAHWEM TOJKOBAaHMH B TETPajb.
O003HaYUTh BONPOCHI, TEPMHUHBI, MaTepuall, KOTOPbIH BBI3BIBAET TPYIAHOCTH, MOMETUTH U
MOMBITATHCSI HAWTH OTBET B pEKOMEHIyeMoil nureparype. Eciu caMocTosTeNnbHO HE ylIaeTcst
pazo0pathcs B MaTepuae, To Heo0XoIuMo chopMyTUpOBaTH BOTIPOC U 33J1aTh MPETIOIaBaATEIIO
Ha KOHCYJIbTAIMH, Ha Ja0OPATOPHOM 3aHSTHH.

IIpaxTryeckoe
3aHATHC

[IpaxkTrdeckoe 3aHATHE — BHJ ayJUTOPHBIX y4eOHBIX 3aHATHH, [leJIeHaNpaBIeHHas Gpopma
OpraHu3alyK y4eOHOTo Ipolecca, IPU peaslM3ald KOTOPOoH oOydaromuecs IO 3aiaHHI0 H
o4 PYKOBOACTBOM MPEINOJAABATECIIA BBIMMOJHAIOT TMPAKTHUYCCKUE 3aJdaHUsd. HpaKTI/I‘IeCKI/Ie
3aJaHUsl HaANpaBJIeHbl Ha YrIIyOJieHHWe Hay4HO-TEOPETHYECKUX 3HAaHWH U OBIIaJIeHHE
OIIpe/IeTICHHBIMH METOJaMi paboThI, B IPOLIECCe KOTOPBIX BHIPA0ATHIBAIOTCSI YMEHHS Y HaBBIKK
BBINIOJTHEHHUS TEX WJIM HMHBIX YYeOHBIX NelicTBMH B maHHOI ciepe Hayku. [IpakTudeckue
3aHATHS pa3BUBAIOT HAayyHOE MBIIUIEHWE W peYb, [O3BOJISIIOT IPOBEPUTH 3HAHMS
00ydJaromuxcs, BEICTYIAIOT KaK CPE/ICTBA ONEPaTUBHOM OOpaTHON CBSA3M; LEJIb MPAKTHYECKUX
3aHATHH — yTHy6H${TI), pacmimpaTh, ACTAIU3UPOBATH 3HAHHA, IMOJTYUYCHHBIC Ha JICKIIUH, B
0000menHo ¢opMe W COHEHCTBOBATH  BBIPA0OTKE HABBIKOB  IPOGECCHOHATIBHOM
JeATENbHOCTH.

Ha npakThyeckux 3aHATHSIX MOJPOOHO PAacCMATPUBAIOTCS OCHOBHBIE — BOIPOCHI
JWCUUIUIMHBI, pa30MpaloTcs OCHOBHBIE THIBI 3amad. K KaXkIoMy HPakTHYECKOMY 3aHSTHIO
cllellyeT 3apaHee CaMOCTOSATEIbHO BBHINOJIHUTH JOMAIIHEe 3aJaHie W BBIYYUThH JICKIIMOHHBIH
Marepuan K cruenyromedl Teme. CHcTeMaTHYecKoe BBINOJHEHHE IOMAlIHUX —3aJaHud
00s13aTeNbHO U SIBIISIETCS. BaKHBIM  (PAKTOPOM, CHOCOOCTBYIOIIMM YCIEHIHOMY YCBOCHHUIO




JMCIUTUIMHBL.

Ocoboe BHUMaHWE cleAyeT oOpamarh Ha ONpeAelieHHe OCHOBHBIX TOHATHH
TUCOUTUIAHBL. OOydJaronuiics JOJDKEH MOApOoOHO pa30mpaTh MPUMEPH, KOTOPBIE MOSCHSIOT
TIOHSTHSA.

VYrnyOnenue u 3aKpeIyieHne TEOPETHIECKUX 3HAHUHM M MX MIPOBEPKA IMPOXOAAT BO BpeMs
MPaKTHYECKNUX 3aHATHH. OHHU NMPOBOISTCS TOCIE M3YyYCHMS OONBIIUX IO COAEPKAHUIO TEM U
pasnenoB. bazupysacs Ha MOTy4YEeHHBIX 3HAHUSX, HABBIKAX M YMEHHAX, — METOJ MPAaKTHIECKUX
pabot obecrieunBaer yriryOneHue, 3aKpeIluieHHe W KOHKPETHU3AIMIO0 MPHOOPETCHHBIX 3HAHHM.
®dopmupys crIOCOOBI HAYYHOTO aHATM3a TEOPETUUECKHX TTOJIOKEHUH, YKPEIUISIET CBSI3b TEOPUH
U MIPaKkTHKH B y4yeOHOM mpouecce u xu3HU. OH BOOpYKaeT 00yd4aloIUXCsl KOMIUIEKCHBIMY,
WHTEIPUPOBAaHHBIMU HAaBBIKAMH M yMEHHSIMH, HEOOXOIUMBIMH B IPOHM3BOJICTBEHHOMN
JeSATEILHOCTH.

[IpakTHyeckne pabOTHI HOCAT XapakTep y4eOHO-TPEHUPOBOUHBIX. [Ipy MX BBHINOJIHEHUH
MOYKHO IOJIb30BaTHCS CHPABOYHBIM MAaTEPHATIOM.

JanHbIe pabOTH HOCAT KaK PEIPOTyKTHBHBIN, TaK U TIOUCKOBEIHN XapakTep.

®opmel paboThl ppoHTATBEHAS U MHIUBUAYAIbHAS.

ITpoBenenune npakTHIecKnX pabOT BKIIOYAET B ceOs psizt 3TAIOB:

1. mocTaHOBKa TEMBI 3aHATHS M ONPE/ICJICHHE 1IN pabOoThI;

2. olIpezeNeHNe TOPSAAKA IPOBEACHHS MPAKTHIECKOH PaOOTHI U OTICIBHBIX €€ 3TallOB;

3. HeNoCpPEeACTBEHHOE BBHIMIOJIHEHHE TPAKTUYECKOW paboThl 00y4arolMMUCS U KOHTPOJIb
npenoaaBaTes 3a X0J0M paboThl;

4. nojBeeHNE UTOTOB U (HOPMYITUPOBAHHE OCHOBHBIX BBHIBOIOB.

JlesaTenbHOCTh 00yYaroIMXCsl COCTOUT U3 CIEAYIOIUX KOMIIOHEHTOB!

1. paboTa ¢ JIEKIIMOHHBIM MaTepUaoM U yueOHOH JIMTepaTypol Ha CTaJuu HOATOTOBKHU K
MIPaKTHYECKOH padore;

2. yqacTre B yueOHOM 3aJaHUM;

3. aHanM3 BBHIIOJTHEHHON paOOTHL

B KkoHIIe 3aHATHS PENoJaBaTelb OIIEHUBACT PA0OTY 00yUJaIOIIIXCSL.

JlaGopatopHoe
3aHATHEC

OCHOBHOW mEeNBpI0 JTa0OPaTOpHBIX pPabOT SBIAETCS TEOPETHYECKOe OOOCHOBAHHE,
HATJSTHOEC W/WIIM JKCIIEPUMEHTAbHOE TIOATBEP)KIACHUE W/WIM TIPOBEPKAa CYIIECTBCHHBIX
TEOPETHUYECKUX ITOJIOKEHHH (3aKOHOB, 3aKOHOMEPHOCTEH) aHaIH3 CYIIECTBYIOMNX METOINK U
METOAOB UX p€aIn3alun U T./1.

Hcxong u3 nienu, coepxKanieM 1abopaTOpHBIX pabOT MOTYT OBITH:

- DKCIIEpUMEHTalIbHas TPOBEpKa GOpMyJI, METOIMK PacyueTa;

- IPOBE/IEHNE HATYPHBIX N3MEPEHUIl CBOWCTB, pabOYNX MapaMeTPOB, PEKHUMOB PabOTHI
MIPH TIOMOIIH JIA0OPATOPHOTO 0OOPYAOBAHUS /UM CTEHJIOB U MAaKETOB;

- O03HAKOMJICHHE, aHAINW3 ¥ TEOPETHYECKUE BBIKJIAJKUA TI0 YCTPOMCTBY, HPHHIUITY
JEHCTBUS U crioco0aM OOCITy)KUBaHHS aIapaToB, NeTajei MallliH, MEXaHH3MOB, MPOIECCOB
MIPOTEKAOIIUX B HUX IPH STOM U T.JI.;

- HarJsAHAS Tpaduyeckast HHTepIpeTanns YepTexke, cxeM, 00bEeMHBIX TIOBEPXHOCTEH U
T.J1., BOCHPOHU3BOJUMBIX C IIOMOMIBIO CIICIIHATH3HPOBAHHOT'O MIPOTPAMMHOTO 00CCIICUCHHST;

- UMHUTAIHOHHOE MOJEIHPOBAHUE MPOIECCOB, MPOTEKAIONINX B CIOXKHBIX XUMHYCCKHUX,
(bU3MYECKUX, MEXaHMYECKHX, JICKTPUYECKUX U TIP. 00bEKTaxX;

- YCTaHOBJICHHE U TIOATBEPKICHNE 3aKOHOMEPHOCTEH (IIyTeM CpaBHEHHUS IPOBEICHHOTO
9KCIEPUMEHTA U PACCIMTAHHBIX 3HAYCHUH) U T.11.;

- O3HAKOMJICHHUE C METOJJUKAMHU ITPOBEACHUA DKCIIEPUMEHTOB, HArJIsIATHbIM yCTpOﬁCTBOM
CTCHA-MaKE€TOB U IIP.,

- YCTaHOBJICHUE CBOMCTB BCIICCTB, ux KAa4C€CTBCHHBIX n KOJIMYCCTBCHHBIX
XapaKTepUCTHK;

- aQHAJIM3 Pa3IMYHBIX XapaKTEPHCTHK IPOLECCOB, B TOM YHUCIE MPOM3BOACTBEHHBIX U
MHBIX TPOIECCOB;

- pacdeT mapaMeTpoB Pa3IMYHBIX SBJICHUH M IIPOLIECCOB, CMOJEIMPOBATh KOTOPHIC HE
BO3MOXKHO B pEaJIbHBIX YCIOBHAX (HAIIpUMep, Ype3BblUaiHbIE CUTYAIMHU H TIp.);

- HaOMI0JICHNE PAa3BUTHS SIBICHHUH, ITPOLIECCOB H JIP.

JlommyckaeTcst m”HOE coliepikaHue JabopaTopHBIX paboT, eciu 3T0 OyAeT CIocOOCTBOBATH
peanu3anyu nejae u 3aaaq JTUCIUILTAHBI 1 (POPMUPOBAHUIO COOTBETCTBYIOMINX KOMIIETCHITUH.

[To xapakTepy BBIIOJIHAEMBIX J1a00PaTOPHBIX PaOOT BO3MOXKHEIL:

- O3HAKOMUTCJIIbHBIC pa6OTI)I, HUCIOJIB3YEMBIC JUJIA 3aKpCIUICHUA HW3YYCHHOT'O
TEOPETHYECKOTO MaTepUaIIbI;

- aHaNUTHYEeCKHe paboTHI, MCIOJIB3yeMble IS IONyYeHHWs HOBOW HH(MOpMAms Ha
OCHOBE ()OPMATM30BAHHBIX METO/IOB;

- TBOpYeckHe pabOoThl, OPUCHTHPOBAHHBIE HAa CAMOCTOSTEIBbHBIH BBHIOOpP IOJIXOJOB
pereHus 3a1a4.




[Tpn BeIMONHEHMH OOYYAIOIIMMKCS JTa0OPaTOPHBIX pPabOT CJledyeT YYUTHIBATH, UYTO
Hapsily C OCHOBHOM LENbIO - IOATBEPKACHHEM TEOPETHUECKUX IIOJIOKEHHH - B XO#e
BBIIIOJHEHUA 3aJaHUH y oOydaromuxcst (pOpMHUPYIOTCS JONOJIHUTEIBbHBIC HPAKTHIECCKHUE
HaBBIKH 00paIeHns ¢ HOPMAaTUBHO-TeXHIMUecKoi nokymenramnuer, WEB u Internet pecypcamu
U TJA., a TaKKe YMEHHs pPabOThl C pa3IMYHBIMH MaKeTaMH, NpHOOpaMH, YCTaHOBKaMH,
nmabopaTopHbIM oOopynoBaHueM, ammapaTtypoit, I1K, 1O u T.1., KOTOpBIe MOTYT COCTaBIISTH
9acTh NMPOECCHOHATBHON MPAaKTHIECKOH MOJATOTOBKH, M HAYIHO-HCCIICIOBATEILCKIE YMEHHS
(uckarp, HaOIIONATh, CpaBHUBATh, AHAJIM3MPOBATH, yCTaHaBJINBATh 3aBUCHMOCTH,
MOJIETIMPOBaTh, JleNlaTh BBIBOJABI U OOOOINEHHMS, CAaMOCTOSITEIbHO BECTH HCCIIEJOBaHME,
0QOpMIISATh Pe3yNbTaTHl U T.J.), @ TAKKE MPOEKTHO-U3BICKATEILCKHE, TPOOIEMHO-TIONCKOBEIE,
IpOOJIEMHO-IEATEIbHOCTHBIE M HHBIE YMEHHUSL.

B nensx peanuzanuu KOMIIETEHTHOCTHOTO MOAXOJA IPH MPOBEICHUH JTa00PaTOPHBIX
paboT UCHONB3YIOTCS aKTHBHBIE M MHTEPAKTUBHBIE (OPMBI MX NpoBeneHHs (oOydaromine
(GUIBMBI, TPE3CHTANMH,  JIEJIOBBIE  WIPHI, pa300p KOHKPETHBIX CHUTyallMd MO HTOraMm
MpoBeeHUs 1a0OpaToOpHOH paboOTH, WHAWBUAyalbHBIE TBOPYCCKHE 3aJaHUs W T.I.) B
COUCTaHWU C BHEAYAWTOPHOH paboTOoW it (OPMHUPOBAHHMS W Pa3BUTHS KOMIICTCHIIMI
00yJaromuxcs.

JlabopatopHast paboTa SBISETCS TAKUM BHAOM YYeOHOTO 3aHATHS, KOTOPBI
IIPOBOANTHCS B CIICIIMAIBFHO OTBEACHHOM ITOMEIIECHUH. JIISTCs 3aHATHS HE MEHEE JIBYyX 4acoB.
Kpome camocTosiTenibHO# paboThl 00y4aroIUXCsl, HEOOXO0AUM M HHCTPYKTaX IIpenoaaBaTeseH,
a TaK)Ke COBMECTHOE 00CYK/I€HHE BBIIIOIHEHHOW paboThI.

IIpexne, yeM OpUCTYHNHUTh K JaOOPAaTOPHBIM 3aHATHAM, OO0YJarOIUMCS HEOOXOJUMO
MOBTOPUTH Teoputo. Kaknas nmabopatopHas paboTa OCHAIeHa METOIUYCCKAMH yKa3aHHSIMHU,
pa3pa60TaHHbIMI/I npenogaBaTe/isiMi, BEAYITUMU JUCHUIIIIUHY.

JlabopaTopHble pabOTBI MOXKHO YCJIOBHO Pa3[eNHNTh HAa HECKOJBKO BHIOB TAKHX, KaK
PETPOAYKTUBHBIE, MMOUCKOBBIE W YaCTHYHO-NIOUCKOBHIE. [Ipy mpoBeaeHHM penpomyKTHBHBIX
7ma00paTOpHEIX PaboT oOydaromuecs TOJMB3YIOTCS TOAPOOHBIMH HHCTPYKIMSAMH, THE
c(hOpMYyIHpPOBAaHBL: IENb  Ja0OpaToOpHOW  pPabOTH, OOBSICHEHHWS (TCOpHsA, TJIABHEIC
XapaKTEepUCTUKH), 000pYAOBaHHUE, aNaparypa, ONHCaHHE MaTEPHANIOB, TIOPSAAOK BEITTOTHEHUS
paboT, TabnuIBl, BEIBOIBI, KOHTPOJIBHBIC BOIPOCH! M Hy)KHasl IUTEpaTypa.

[Ipn YacTUYHO-TIOMCKOBBIX JTAOOPATOPHBIX pPaboTax OT OO0y4aromMXcs TpPeOyIT
CaMOCTOSTENILHOTO TMOJXO0Ja K BBIIOJIHEHUIO 33/laHHs, TO €CTh MM HEOOXOAMMO CaMuM
OCYIIECTBJIATH I€HCTBHSA, TOAOHPATH CIIPABOYHYIO U CIELUANBHYIO JIUTEPATYpPy U APYTOE.

ITpu momckoBbIX Ja00paTOPHBIX paboTax 00yJaromUecs] CaMH PEIIaloT HOBYIO JUISI HUX
po0JIeMy, PYKOBOJICTBYSICH TOJIBKO CBOMMH T€OPETUYECKUMHU 3HAHUSMU.

KauectBennas naboparopnas paboTa mpenactaBisier co0oil coOMOeHHE BCEX Tpex
METOIUK, KOTZa OOydJaloIiuiics, ONMpasch HAa COOCTBEHHOE MHEHHWE W B3TJISJIBI
npernoaaBaTesei, mpopadaTeiBaeT MpoOIeMy 1 HAXOAMUT PEIICHNUS.

[TomMumo Bcero mpodero, 1abopaTopHble pabOTHl MOTYT IPOXOANUTH B TPEX BapHaHTAax:
(poHTaNbHEIE, TPYNIIOBEIE U UHIUBHIYaIbHbIE.

®ponTanbHas nabopatopHas paboTa 3aHHMaeT BCeX OOYYAIOIIMXCS Ul BBIIOJHEHMS
OJIHOM M TOM e PabOTHI.

I'pynmoBasi ¢opMa opraHuzanud JaboOpaToOpHbIX pabOT  MpenroJiaraer, YTo
oOyyaroriyecst COOMparoTcs B IPYIITY U3 HECKOJBKHUX YEJIOBEK U JIeNIal0T COBMECTHO 3a/IaHHe.
WunuBuayansHas ¢opMa, FOBOPHUT cama 3a ce0st, 00yJaroliiicsi B 3TOM cilydae aHaJu3upyeT
HHPOPMALINIO CAMOCTOSTEIHHO.

OT4ueT 10 BBINOJHEHHUIO J'Ia60paTOpHBIX pa60T BBITIOJIHACTCSA B OTIIGHBHOﬁ TETpaau,
IIPOBEPsIETCSI NPENoiaBaTelIeM 1 BO3BpallaeTcs 00yJaromeMycst.

CaMocTosTenbpHas
pabota

CamocrostensHas paboTa NPUBOAMT OOYYAIOIIEToCs K IOJyYEHHIO HOBOTO 3HAHUS,
YIOPSIIOYEHUIO M yIIIyOJNEeHWI0O  WMEIOIIMXCs  3HaHWi, (OPMHPOBAaHUIO Yy  HEro
IpodeCCHOHANBHBIX HABBIKOB M YMEHHH.

CamocrostenbHast paboTa BBITIOIHSET Pt QYHKIMHI:

— Pa3BHBAIOIIYIO;

— HH()OPMAIIOHHO-00YJaOITYIO;

— OPHEHTHPYIOIIYIO U CTUMYJIHPYIOIIYIO;

— BOCIHHUTBIBAIOMIYIO;

— HCCIIeIOBATENIBCKYIO.

OOyJarommMmcst pEeKOMEHJyeTcs C CcaMOro Hayajla OCBOEHHMs Kypca padoTath ¢
JUTEpaTypol W TpeajgaraeéMbIMH 3aJ@aHASIMH B (QOpME TOATOTOBKHM K OUYEpEIHOMY
ayAUTOPHOMY 3aHATHIO. [IpH 3TOM aKTyaJM3UPYIOTCSI MMEIOLIUECs 3HAHUS, a TAK)KE CO3aeTCs
06aza 17 YCBOGHHMS HOBOTO MaTepHaia, BO3HHKAIOT BONPOCH,, OTBETHI Ha KOTOpHIE
00y4Jaromuicst MOTy4YaeT B ayIUTOPHH.




MOXHO OTMETHTBH, YTO HEKOTOPBIC 3aJaHMs UL CaMOCTOSTEIBLHON paboThl MO Kypcy
UMEIOT ompeneNeHHy o crenuduky. [Ipu ocBoeHnn Kypca 00yJaronIuicsl MOKET MOIb30BaThCS
O6uOIMOTEKOH By3a, KOTOpast B MOJHOM Mepe 00ecrieueHa COOTBETCTBYIOICH JTUTEPaTypPOH.

3HAUNTEIbHYI0O TOMOINb B MOJrOTOBKE K OYCPEIHOMY 3aHATHIO MOXCET OKa3aTb
HUMEIOMINICS B y4eOHO-METOANIECKOM KOMIUICKCE KPAaTKUI KOHCIEKT Jeknuil. OH xe MOXeT
HCTIONB30BAThCS M AJIS 3aKPETUICHHS MOIydCHHOTO B ayJUTOPHH MaTepHuaa.

MeTtoandeckne peKOMEHJAINN TI0 paboTe ¢ IUTepaTypoit

Bcro nureparypy MOKHO pa3leNUTh Ha y4eOHMKHM M yueOHble MOCOOMS, OPUI'HMHAIIBHBIC
Hay4HbIe MOHOTpaduUecKrue UCTOUHUKH, Hay4YHbIE MyOIMKalUK B TIEpHOIUYecKoil neyaru. 13
HUX MOXXHO BBIJICNIUTH JIUTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), MAOIOJIHHUTEIBHYIO0 |
JUTEPATypy AJIS YriTyOIEeHHOTo N3y4YEeHUs! JUCIHUILUIAHBL.

W3y4yeHne qUCHUIUIMHBI ClIelyeT HAUNHATh ¢ y4eOHHKa, IIOCKOJIbKY Y4eOHHK — 3TO KHUTa,
B KOTOPOM M3JI0)KEHBI OCHOBBI HayYHBIX 3HAHHH 10 ONPE/ICIIEHHOMY IPEIMETY B COOTBETCTBUHU
¢ IeJIMH | 331adaMi 00y4eHUs], yCTaHOBJICHHBIMU IporpamMmoii. Ilpu pabote ¢ mutepatypoit
CJIEYET yYUTHIBATh, YTO UMEIOTCS PA3JINYHbIC BUJIBI YTCHUS, U KOKIBIH U3 HAX HCIOJIB3YETCs
Ha ONpPEENCHHBIX 3Talax OCBOEHHs MaTepuana. [IpeaBapuTesnpHOE YTEHHE HANpaBlICHO HA
BBIBIICHUE B TEKCTE HE3HAKOMBIX TEPMHUHOB M ITONCK MX 3HAUCHUS B CIIPABOYHOH JIUTEpATYpE.
B dacTtHOCTH, IIpM YTEHHM YKa3aHHOW JIUTEpaTyphl HEOOXOIMMO MOAPOOHEHIINM 00pa3oM
aHAIN3UPOBATH TOHATHA.

CkBO3HOE YTEHHE NpeArojaraeT NpouYTeHne MaTepraia oT Havana 10 KoHua. CKBO3HOE
YTEHHE JIUTEpaTypbl M3 NPUBEJCHHOIO CIHCKa JIaeT BO3MOXHOCTh OO0Y4YaloIeMycs
c¢(hOopMHUPOBATH CBOJ] OCHOBHBIX MOHITUH M3 U3y4aeMOU 00JIaCTH U CBOOOHO BJIAJIETh HMH.

BribopouHoe — HA00OPOT, UMEET LEeNbIO MOUCK M 0TOOp Marepuana. B pamkax maHHOTO
Kypca BBIOOpDOYHOE UTEHHE, KaK Crnoco0 OCBOCHHUS COJIEpKaHUS Kypca, JOJDKHO
HCTIONIB30BATHCS IIPH MOATOTOBKE K MPAKTUYECKUM 3aHSATHSIM [0 COOTBETCTBYIOIUM Pa3/eiiaM.

AHanUTHYECKOe YTEHHE — 3TO KPUTHYECKHH pa30op TeKcTa C MOCIEIyIOUIHM €ro
KoHcHeKkTupoBanueM. OCBOCHHE YKa3aHHBIX HOHTHI Oyner Hambosnee 3PEKTUBHBIM B TOM
cily4ae, €CIM IPH YTEHHH TEKCTOB OOydaromuiics OyneT 3agaBaTh K 3TUM TEKCTAaM BOIIPOCHI.
YacTp U3 3THUX BONPOCOB chopMynrpoBana B npuseneHHoM B POC mepeyHe BOIPOCOB UL
cobecenoBanus. IlepedeHp O3THX BONPOCOB OrPaHWYEH, MO3TOMY BaXHO HE TOJBKO
CoJiep)KaHHe BOIMPOCOB, HO CaM IMPHHIMII OCBOEHHUS JIUTEPATypbl C MOMOIIBIO BOIPOCOB K
TekcTaM. llenplo W3ydaromero 4TeHusl SBISETCS TIyOOKOe M BCECTOPOHHEE HOHMMaHHe
yueOHO# nHpopMaNuu.

EcTb HECKOIBKO MMPUEMOB U3YYarOIIEro YTCHUA:

1. Urenue mo anroputMmy mpejmnojiaraetr pa3ouenue uHdopMmaluu Ha OJIOKH: Ha3BaHHE;
aBTOp; MCTOYHHUK; OCHOBHAsl HJes TeKcra, (DaKTHYECKUH MaTepuai; aHaju3 TeKCTa IyTeM
COTIOCTABJICHUS IMEIOLINXCS TOUEK 3PEHHMS 110 paccMaTpUBaeMbIM BOIPOCaM; HOBU3HA.

2. IlpreM IOCTaHOBKH BOIIPOCOB K TEKCTY UMEET CIEAYIOIINH allrOpUTM:

— MCJICHHO IPOYUTATh TCKCT, CTApasACh MOHATH CMBICII U3JIOKCHHOT O,

— BBIJACIIUTH KJIIIOUCBBIC CJIOBA B TCKCTC,

HOCTapaThCsl TIOHITh OCHOBHBIE HJIEH, MTOJITEKCT U OO 3aMbICE] aBTOpa.

3. [Ipuem Te3upoBanus 3akmodaeTcsd B (OPMYJIHMPOBAHUN TE3HCOB B BHAE IOJIOXKEHHH,
YTBEp>KIeHHUH, BBIBOJIOB. K 3TOMY MOXHO 100aBUTh M MHBIE IIPUEMBI: TIPHEM pedeprupOBaHHS,
IpueM KOMMEHTHpPOBaHUs. BaxHOW cocTaBistfomield J000ro CONMIHOTO HAayYHOTO H3JaHUS
SIBIISIETCSI CITMCOK JINTEPATYpPbl, Ha KOTOPYIO cchbltaeTcst aBTop. [Ipn BO3ZHMKHOBEHHH HHTepeca
K KaKko#-To 00Cy>K/1aeMO B TEKCTE MPOOIIeMe BCET/Ia €CTh BOZMOXHOCTh 0OPATUTHCS K CITUCKY
OTHOCSIIEWCST K HeH nuTepaTyphl. B 3TOM citydae Bcs mpoOsema kak Obl pa3OuBaeTcs Ha
COCTAaBJIAONINE YaCTHU, KaXKJaasd U3 KOTOPBIX MOXET U3Yy4aTbCAd OTACIBHO OT APYTHX. HpI/I 3TOM
BaXHO HE TEPATHh W3 BHAA OOIMIMH KOHTEKCT M HE MOTPYXKATHCSA YPE3MEPHO B JICTAIH, IOTOMY
YTO TaKUM 06p8.30M MOXHO HE YBUACTH I'NTABHOT'O.

MGTO}II/I‘JCCKI/IG PEKOMCHAAIINU ITPHU KOHCIICKTUPOBAHNUN

KoHCIIeKT — CIIOKHBIN CIIOCO0 U3JI0KEHHUS COICPKAaHUA KHUTHU WJIN CTAaTbU B JIOTHYECKOM
TIOCJIE/I0BATELHOCTH.

KoHcnekr akkymynupyeT B ceOe NMpeablIyline BHIBI 3alHCH, MO3BOJISET BCECTOPOHHE
OXBaTUTh COJEP)KAaHWE KHWIH, CTaTbu. [103TOMYy yMEeHHE COCTaBJISITH IUIAH, TE3HCHI, JENaTh
BBIITUCKH U JIPYT'HE 3aIUCH OIIPEEsieT U TEXHOJIOTHIO COCTABJICHHSI KOHCIIEKTA.

CyIecTBYIOT JABa pasHBIX CIIOCO0a KOHCIIEKTUPOBAHHWS — HEMOCPEACTBEHHOE U
ONOCPEOBAaHHOE.
HenocpenctBeHHOe KOHCIIEKTHPOBAaHWE — O3TO 3allUCh B COKPAMIEHHOM BHAE CYTH

nHpOPMAIUK [0 Mepe ee HM3NOoKeHHUs. llpm 3ammcu JeKIuid Wi 10 XOAYy CeMHHapa 3TOT
croco0 OKa3BIBaeTCS €AMHCTBEHHO BO3MOKHBIM, TaK KaK U TO M PYTroe pa3BOPaYNBaETCs y Bac
Ha TJa3aXx u OoJbIlle HE MOBTOPWTCS; BBl HE MMEETe BO3MOXXHOCTH HH 3a0€XaTh B KOHEI]
JICKITNH, HH IO HECKOJIBKO Pa3 «IEePECIyIINBATH) €€.




OrnocpenoBaHHOE KOHCIIEKTUPOBAHNE HAYMHAIOT JIUIIB MIOCIIE NMPOYTEHUS (KEJIaTeIbHO —
MIEPEUNTHIBAHMUSI) BCETO TEKCTAa [0 KOHIA, MOCJIE TOTO, Kak OyAeT MOHATEH OOLIMH CMBICI
TEKCTa M €ro BHYTPEHHHE COJCP)KATEIbHO-JIOTHYECKHE B3aMMOCBsA3H. CaM Ke KOHCIEKT
HEOOXOAMMO BECTH HE B IIOPSAAKE €T0 W3JIOKEHMSA, a B IIOCICIOBATEIBHOCTH 3THX
B3aUMOCBSI3€H: OHHM YacTO HE COBMAJAIOT, a YSICHUTh CYTh Jella MOXKHO TOJBKO B €T0
JIOTUYECKOM, a HE PUTOPUYECKONW MOCIEAOBATENbHOCTH. ECTECTBEHHO, JIOIMUYECKYIO
MIOCIJIEI0BATENILHOCTD COAEPKaHUS MOXKHO HOHSTH, JIMIIb JOYUTAB TEKCT JI0 KOHIIA U OCO3HAB B
uenoM ero conepkanue. Ilpu Takoil paboTe CTaHeT SICHO, YTO B KaXJAOM MECTe JJIsl Bac
CYIIECTBEHHO, YTO OyJIET 3aBE€OMO NEPEKPHITO COAEPKAaHUEM JPYroro naccaxa, a 4YTo MOXKHO
BoOOmIe oOmycTuTh. ECTEeCTBEHHO, 4YTO TMpU TOA00OHOM KOHCIIEKTHPOBAaHUHU IPHICTCS
KOMIICHCUPOBATh HAapyLICHHUE IIOpsAKa M3JIOKEHUS TEKCTa BCSKOIO poOJa IOMETKaMH,
MEPEKPECTHBIMHM CCBHUIKAMHM M YTOUHEHHMSAMH. HO B 3TOM HET HMYEro IUIOXOro, IMOTOMY YTO
HMMEHHO IePEKPECTHBIE CCHUIKH HanOosiee MoJIHO (PMKCHPYIOT BHYTPEHHUE B3aUMOCBS3U TEMBI.
OmnocpeoBaHHOE KOHCIIEKTHPOBAHHE BO3MOXKHO IPUMEHSITh W Ha JIEKLHUH, €CIH Iepen
HaJaJoM JICKIUX TIPETIoIaBaTeNlb OyeT pa3aaBaTh 0OyJarOIUMIICA CXeMY JICKIHH (TabiimdKa,
KpaTKuil KOHCHEKT B BHJE OCHOBHBIX NOHSTHUI, aITOPUTMBI U T. 1.)

Komrmneke yaeOHO-METOOMYECKHX MaTepraoB 0 BCEM BHAAM YUEOHOH JESATENBHOCTH, NPELYCMOTPEHHBIM
paboueii mporpaMMOi AUCIUIUINHEL, pPa3MEIIeH B AIEKTPOHHOH HH(OPMAIIMOHHO-00pazoBaTeabHoi cpene 3a01KT
NpI'VIIC, nocTynmHO# o0yJaromeMycs depe3 ero JNIHbIH KaOWHeT.




JlucTt pervcrpanuu AONOJIHEHUN U U3BMEHEHUH pabodeil mporpaMmsbl TUCHUILIMHBI

Ne
n/n

Yactb TCKCTa, NOJJICKABIICTO
N3MCHCHUIO B TOKYMCHTC

OO611ee KOIMYECTBO CTPAHMII

Ne paznena

Ne
MyHKTa

Ne
MOJIITyHKTa

JI0 BHECEHMUS
A3MEHEHUI

nocie
BHECEHMUS
U3MEHEHUH

OcHoBaHue
JUISL BHECCHUS
HU3MEHEHHS,
Ne noxymeHTa

JHara

6.1

6.1.1

22

22

[Ipuka3 pexropa
ot 31.05.2019
Ne 378-1

31.05.2019

6.1

6.1.2

22

22

[Ipuxka3z pexropa
ot 31.05.2019
Ne 378-1

31.05.2019

6.3

6.3.1

22

22

[Ipuxka3z pexropa
ot 31.05.2019
Ne 378-1

31.05.2019

6.3

6.3.3

22

22

[Ipuxa3z pexropa
ot 31.05.2019
Ne 378-1

31.05.2019

6.1

6.1.1

22

22

[Ipuka3 pexropa
ot 08.05.2020
Ne 267-1

08.05.2020

6.1

22

22

[Ipuka3 pexropa
ot 08.05.2020
Ne 267-1

08.05.2020

6.3

6.3.3

22

22

[Ipuka3 pexropa
ot 08.05.2020
Ne 267-1

08.05.2020

22

22

[Ipuxka3z pextopa
o1 07.06.2021
Ne 79

07.06.2021

6.1

22

22

[Ipuxka3z pexropa
o1 07.06.2021
Ne 79

07.06.2021

10

6.1

22

22

[Ipuka3 pexropa
ot 07.06.2021
Ne 79

07.06.2021

11

6.3

6.3.3

22

22

[Ipuka3 pexropa
o1 07.06.2021
Ne 79

07.06.2021

12

22

22

[Ipuka3 pexropa
o1 07.06.2021
Ne 79

07.06.2021




IIpunioxenne 1 k padoyeii mporpaMmme o JMCHUIIHHE
b1.b.1.11 «®u3uka»
(3aouyHas ¢opma)

®OH/JI OHIEHOYHBbLIX CPEACTB
JJIS1 TPOBe/IeHNs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MPOMEKYTOYHOI aTTecTAlMU M0 TUCIUIIHHE

b1.b.1.11 «®u3uka»



COJEPKAHUE

[lepeueHs KOMIETCHIMI C yKa3aHUEM 3TaloB WX (HOPMHUPOBAHHS B IPoIECce
OCBOEHUS 00pa30BaTEIBHON MPOTrPaMMBbI

Onucanue mokaszaTelie U KPUTEPHUEB OLIEHWBAHUS KOMIIETEHIMN Ha Pa3IMYHBIX
sTanax ux (opMHpPOBaHUs, OMCAHKE LIKAT OLECHUBAHUS

TunoBbie KOHTPOJILHBIC 33JJaHUS WIIK UHBIE MaTepUaibl, HEOOXOAUMBIE JIJIS1 OLIEHKH
3HaHUM, YMEHUM, HABBIKOB U (UJIM) OTBITA ACSITEIBHOCTH, XapaKTEPU3YIOITUX ITAIIbI
(dbopMUpOBaHUS KOMIIETEHIIN B Mpoliecce OCBOEHUSI 00pa30BaTeIbHOM MPOrpaMMBI
Meronuueckue Marepualibl, ONPEACIAONIME MPOLEAYPY OLUCHHBAaHUS 3HAHMWI,
YMEHHH, HaBBIKOB W (WJIM) OIBITa JAEATEIbHOCTH, XapaKTEPU3YIOIIMX O3Tallbl
(hopMUPOBaHUS KOMITETEHITHIA



1 [lepeyeHb KOMIIETEHIIHII ¢ yKa3aHUEM 3TANOB UX ()OPMUPOBAHUA
B Npolecce 0CBOEHUsI 00Pa30BaTeJIbHON MPOrpaMMbl

Hucunmmna «®@u3nkay yqacTByeT B (GOPMUPOBAHUH KOMIIETEHIIHIA:
OIIK-2: cnocoOHOCTBhIO MCIOJIB30BaTh 3HAHHMS O COBPEMEHHOW (PM3MUECKOW KapTUHE MHpa U
ABOJIIOLIMK BceneHHOH, NpoCcTpaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUM BEIECTBA
JUIsl TOHMMAaHUsI OKPYKAIOIIEro MUPA U SIBJICHUM PUPOJIBI;
OIIK-3: crnocoOHOCTHIO MPHOOPETaTh HOBBIE MATEMAaTHUECKUE M €CTECTBEHHOHAYUHbIC 3HAHUS,
HCIIOJIB3YSl COBpEMEHHbIe 00pa3oBaTeibHble U MH(OPMALMOHHBIE TEXHOJIOTUN

Ta0auna Tpaexkropuii popMHpPOBaHHA Y 00y4AIOIIUXCS KOMIIETEHIIUH
OIIK-2, OIIK-3 npu ocBoeHun 00pa3oBaTeIbHONH MPOrpaMMbl

Wupexc 1 HaMMEHOBaHUE JUCIUTUINH
Kon A S ’ Kypce Oranbl
HammenoBanune MIPAKTHK,
KOMIIe- HA3YYCHUS (dhopmupoBaHus
KOMICTEHITHH YYacTBYIOIINX B (OPMHUPOBAHUH
TEHINH JTVCTIATUTAHB KOMIETCHITNH
KOMTIECTCHITHN
CriocoOHOCTBIO b1.5.1.11 ®usuxa 1 1
HCIOJIb30BaTh 3HAHUS O b1.5.1.11 ®usuxa
coBpeMeHHOH usuueckoii |B1.5.1.18 DneKTpoTeXHUKA U 3 3
KapTHHC MHUPA U 3BOJIIOLHMH |3]ICKTPOHUKA
Bcenennoi,
OIIK-2 |mpocTpaHCTBEHHO- N
pocTp b3.b5.01 3amuTa BBITyCKHOM
BPEMEHHBIX .
KBaTM(UKAIMOHHOM paObOThI, BKIOYAs
3aKOHOMCPHOCTSIX, <V K IDOLELYDE AL I 6 4
CTPOCHHH BEIIECTBA IS TIOAIOTOBKY K MPOLCAYPE 3all
MTOHUMAaHHS OKPY>KaIOIIEeTO TIpOLCAYpY SalIHTRI
MUpa U SBICHIHA TPUPOIBI
b1.5.1.10 Marematuka 1 1
b1.b.1.11 ®usuka 1 1
CriocoOHOCTBIO b1.5.1.13 Undopmaruka 1 1
proOpeTaTh HOBBIC b1.b.1.14 Xumus 1 1
MareMaTH4eCcKHue U b1.b5.1.19 HauepraTtenbHas reoMmeTpust 1 1
€CTeCTBCHHOHAYYHEIC b1.5.1.10 Marematunka 2 2
OIIK-3 [3HaHMs, UCTIONIB3YS b1.5.1.11 ®dusmnka 2 2
COBPEMCHHBIC b1.b.1.16 TepmoauHamuka u 2 )
06pa3OBaTeHI)HI)Ie u Terionepeaaya
UH(OPMALHOHHBIE b3.5.01 3amuTa BbITyCKHOM
TEXHOJIOTHH KBaJTU(PUKAIIMOHHOHN pabOTHI, BKITFOYAs 6 4
MOJITOTOBKY K TPOIEAYPE 3aIIUTHI U
HpONEypY 3aIIUTHI
Tabauua coorBeTcTBUA YPoBHeil ocBoeHus komnerenuuii OIK-2, OIIK-3
IVIAHMPYEMBbIM pe3yJIbTaTaM 00y4eHHs
[TmaHUpyeMbIe pe3yabTaThl
00yueHUs
Kon HaumenoBanus YpoBHH e
HanmenoBanue (TI0Ka3aTeNy TOCTUKCHUS
KoMIIe- paszesnoB/TemM OCBOEHHUS
KOMITETEHIUH 3aJ1aHHOTO
TEHIUH JCTIUTUTAHBI KOMIICTCHIHH
YPOBHSI OCBOEHUS
KOMITETCHITHH)
OIIK-2 | CrocoOHOCThIO Paznen 1. MuHuMalIbHBINA | 3HATh: OCHOBHBIC MTOHSTHUS,
HCTIOB30BaTh 3HAHUSA O MexaHuka. YpOBEHb BEJIWYHHBI ¥ 3aKOHBI (U3HKHU
COBpPEMEHHOM Paznen 2. YMmeTb: MIPUMEHSTH

¢u3ngeckoil kapTHHe
MHpa ¥ 3BOJIFOLIUU
Bcenennoii,
MIPOCTPAaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSX,

MonekymsipHas pu3nka
1 TEPMOIMHAMHKA.
Pazpen 3.
DIEKTPUIECTBO

Paznen 4.
DIEKTPOMArHETU3M.

¢u3ndeckne 3aKOHBI  (pHU3HKH
TIPY PEIICHNH THIIOBBIX 3aJ1a4

Bnanets: naeHTHPUKAITIEH
(uzmueckoro SIBJICHUST
(usuKu 3aKOHaM,

OTIpEICISTIOMUM  (pu3uIecKuit




CTPOCHUU BCLICCTBA IJIA

Pazmen 5.

MCXaHM3M SBJICHUA

IIOHUMAaHMSI Mexanuueckue u bazoBrrii 3HaTb: OCHOBHBIE IOHSTHS,
OKpPY’KaIoIIeTo MUpa 1 AIIEKTPOMAarHUTHEIC YpPOBEHb BEJIMYUHBI ¥ 3aKOHBI (PH3HUKH,
SIBIICHUH TIPHUPOIBI KOJIeOaHUS ¥ BOJIHBL 1X (HU3UIECKHIA CMBICT U
BonHoBas n kBaHTOBas coJiepKaHue
OTITHKA. YMmerTh: pemaTh THITOBBIE
Paznen 6. KsanToBas ¢dusnUIecKne 3aaa49n
MexaHuka. Dusnka Bnanets: MaTeMaTUYECKUM
aroma. OCHOBBI OIHCaHHEM (usnueckux
(u3nKK TBEPIOTO Tea. SIBIGCHUA W IPOLECCOB B
DIeMEHTHI AIEPHON CTaHIAPTHBIX busnueckux
(hu3uKy U PU3NKH 3amadax GU3NKH
SJICMCHTApHBIX YaCTHUIL Bricokuii 3HAaTh: OCHOBHBIC TIOHSTHS,
YPOBCHB BEJIMYUHBI M 3aKOHBI (DH3HKH,
uX (GU3UYCCKHIA CMBICT U
COJICpXKAaHUE, WX POJIb B
€IVHOU TEOpUH
(MaTemaTH4ecKas MOJIEHb);
OCHOBHEIC (pr3HYeCKue
puOOPHI, HEOOXOAUMBIC TIPU
BEITIOTHEHUH JTA00PATOPHBIX
paboTax
YmMers: pemarthb
CaMOCTOSITEJILHO
KOMOUHHPOBAaHHBIE
¢usnyeckue 3anaun  (QU3MKY;
CaMOCTOSITCJIFHO  BBITOJIHATH
nabopaTopHbie  pabOTBI IO
METOAMYCCKUM yYKa3aHHUSIM
Bnanets: MaTeMaTHYEeCKUM
OIHCaHUEM ¢du3nIecKux
SBICHWA W  TPOLECCOB B
KOMOWHHUPOBAHHBIX
¢u3nveckux 3amadax (QHU3NKY,
METOJaMU MIPOBEACHUS
(U3NIEeCKUX U3MEPCHUH
OIIK-3 | CriocoOHOCTBIO Pazpgen 1. MuHIMaNbHEIA | 3HATH: HHQOPMAIIOHHEIE
puoOpeTaTh HOBBIC MexaH#uKa. YPOBEHb HUCTOYHHUKH JIJISI TPOPAOOTKU
MaTeMaTHYECKUE U Paznen 2. TEOPETUIECKOT0 MaTepuarna,
€CTECTBEHHOHAYYHBIC MomnekyssipHast pusrka JUTSL peIICHUST (PHU3HUECKUX
3HAHUSI, UCIIOB3Ys U TePMOMHAMHUKA. 3a/1a4 ¥ MOJrOTOBKH K 3aIHTE
COBpPEMEHHBIE Paznen 3. OTYETOB 10 JJA0OPATOPHBIM
00pa3oBaTeNbHBIE H DIEKTPUIECTBO paboTaM o u3uKe
HHPOPMALMOHHBIE Paznmen 4. YMeTh: CaMOCTOSTEITFHO
TEXHOJIOTUH DNEKTPOMArHETU3M. BEIOMpATh HEOOXOIUMBIT
Pazpen 5. MaTepHuall U3 ITHX UCTOYHHUKOB
MexaHuuecKue u JUIS pOpadOTKU
3JIEKTPOMArHUTHEBIC TEOPETUYECKOTO  MaTepuaia
KoJ1eOaHUs U BOJIHBI. UL pemieHus  (HU3HYIECKHUX
BosHOBast 1 KBaHTOBas 3a/a4 W MOATOTOBKH K 3aIUTE
OINTHKA. OTYETOB 1O J1abOpaTOPHBIM
Paznmen 6. Ksanroas pabotam 1o u3mKe
MexaHuka. du3uka Bnanets: HaBBIKaAMU
aTtoMa. OCHOBEI MIPUMEHEHHS
(hM3KKH TBEPAOTO Tela. HHGOPMAIIMOHHOTO MaTepuaiia
DNEeMEHTHI SAePHOI MPH PEIICHHE TEOPCTUYECCKHUX
¢u3uky U Gu3nKN W TIPaKTUYECKHX IPOOJIEM II0
3JIEMEHTAPHBIX YaCTHII ¢uznke
bazoBriii 3HaTh: CIIOCOOBI OMTUCAHUS
YPOBCHB (usnveckoro mnporecca B

nH(pOPMaMOHHBIX
HCTOYHHKAX: IrpaduKy,




TabnuIBl, HOPMYIIBI,
JIOTHYECKHUEe OIMCAHUS TI0

¢u3nke
VYMeTn: ONpeAesATh
apaMeTps (huzngeckoro

mpouecca,  3aJaBacMble ¢
MMOMOIIBI0 TPaguKOB, TAOIIHII,
bopmym, JIOTHYECKOTO
OInUcaHus B MHPOPMAIIHOHHBIX
WCTOYHMKAX MO (H3HKE

Brnaners: crocodamu
PAcCKOAUPOBKH  (PU3UIECKOTO
npoiiecca B UHHOPMAITHOHHBIX
HUCTOYHMKAX M0 (HU3HKE

Bricoknmit
YpOBEHb

3HaTh: COOTBETCTBHS MEKIY
Croco0amu OIucaHus
(u3HYECcKOro mporecca B
UH(OPMALMOHHBIX
HCTOYHUKAX: TPapHKH,
TabIHIEI, HOPMYIIHI,
JIOTHYECKHE OIMCAHUS 110

¢dusnke
YMmers: HCII0JIb30BATh
napameTpsl (usmyeckoro

mpoiiecca,  3aJaBaeMbie  C
MOMOIIBI0 TpaduKoB, TaOIIHII,
bopmy, JIOTHYECKOTO
OMMUCaHKS B MH(POPMAI[HOHHBIX
HUCTOYHHMKAX MO (U3UKE MOpU
petieHnl (U3MUYECKUX 33714

Brnanets: criocobamu
PacKOANPOBKH u
TIEPEKOJMPOBKH  (PU3NIECKOTO
npornecca B MHQOPMAMOHHBIX
HCTOYHMKAX MO (HU3HKE

HporpaMMa KOHTPOJbHO-0LEHOYHbIX MepOl’[pl/lﬂTl/lﬁ

3a nepuoa u3yueHusi TMCHUIIMHBI

Kypc

HaumeHnoBanue
KOHTPOJIBHO-
OLICHOYHOT'O
MEpONPUITHUS

OOBEKT KOHTPOJIA
(monsiTHA, TeMa / pa3aer AMCUHUILUINHBI,
KOMTIETSHIINS, U T.1I.)

HaumenoBanue
OILIEHOYHOT'O
cpencTBa
(dopma mpoBeaeHus)

1 kypc

Texymuii
KOHTPOJb

Paznen 1 . Mexanuka. OIIK-2,
OIIK-3

Koncnekr
(McpMeHHo),
cobecenoBanue (YCTHO),
3amura JIP
(MMCHMEHHO U YCTHO)
Konrponbnas padora Nel
(IMCHMEHHO U YCTHO),
TeCT (KOMITBIOTEPHBIE
TEXHOJIOTUH),
pa3sHOYpPOBHEBEIE 33291
1 3a7aHusl (MMCbMEHHO)

Texymuii
KOHTPOJb

Paznen 2. Monexynsapras ¢puznka u
T€PMOANHAMUKA.

Koncnekr
(TTMCBMEHHO),
cobecenoBanue (yCTHO),

OIIK-2, 3amura JIP
OIIK-3 (IMCHMEHHO M YCTHO)

Konrponbnas padora Nel
(IMCHMEHHO M YCTHO),
TecT (KOMITBIOTEPHBIE




TEXHOJIOTHH),
pa3HOYPOBHEBBIE 3a]1a41
1 3a7aHusl (MICbMEHHO)

IIpomexxyTounas
aTTeCTaIus -
3a4er

Pasnmen 1 . Mexanuka.
Paznen 2. Monekymnsapaas ¢pu3nka u
TEpPMOJMHAMUKA.

OIIK-2,
OIIK-3

cobecenoBanue
(ycTHO)

2 Kypc

Texymmii
KOHTPOJIb

Paznen 3. DnexTpuyecTBo.

OIIK-2,
OIIK-3

Koncnekr
(MMCBMEHHO),
cobecenoBanue (YCTHO),
3amura JIP
(MMCbMEHHO U YCTHO)
KonrponbHas pabora Ne2
(IMCHMEHHO U YCTHO),
TecT (KOMITBIOTEPHBIC
TEXHOJIOTHH),
Pa3HOYPOBHEBBIE 3a/1a41
1 3a7aHus (MICbMEHHO)

Texymuit
KOHTPOJIb

Paznen 4. DnexTpoMarHeTusM.

Koncnekr
(TTMCBMEHHO),
cobecenoBanue (yCTHO),
3amwura JIP
(MMCHbMEHHO M YCTHO),
KontponbHas padora Ne2
(MMCHbMEHHO U YCTHO),
TeCT (KOMIIbIOTEPHBIC
TEXHOJIOTHH),
pa3HOYpPOBHEBEIC 3329l
1 3a7aHus (MICbMEHHO)

[Ipomexxyrounas
aTTecTanus -
3a4er

Pazgen 3. DnexTpuuecTBo.
Paznen 4. DnexTpoMarHeTusM.

OIIK-2,
OIIK-3

cobecenoBaHue
(ycTHO)

Texymuit
KOHTPOJIb

Pazgen 5. MexaHnuueckue "
3J'ICKTpOMaFHI/ITHI>Ie KOH66aHI/IH n
BOJIHEBI. BOHHOBaSI N KBAHTOBasa
OIITHUKA.

Koncnekr
(TTMCBMEHHO),
cobecenoBanue (yCTHO),
3amwura JIP
(MMCHbMEHHO U YCTHO),
Kontpomnsnas padora Ne3
(MMCHbMEHHO U YCTHO),
TeCT (KOMITBIOTEPHEIC
TEXHOJIOTHH),
pa3HOYpPOBHEBEIC 33Ul
1 3a1aHus (TUCBMEHHO)

Texymuii
KOHTPOJIb

Pazgen 6. KBaHTOoBas MexaHuWKa.
Ommuka aroma. OCHOBBI  (U3HKH
TBEPAOTO Tela. DIEMEHTHI sIepHON
bm3ukn W QU3UKK  BIEMEHTapHBIX
JaCTHI]

OIIK-2,
OIIK-3

Koncnekr
(MceMeHHo),
cobecenoBanue (YCTHO),
3amura JIP
(TMCHMEHHO U YCTHO),
Kontpomnsnas paborta Ned
(TMCHMEHHO U YCTHO),
TecT (KOMITBIOTEPHBIE
TEXHOJIOTUH),
Pa3sHOYPOBHEBBIE 3a]1au1
1 3aaHus (HMCbMEHHO)

IIpomexxyrounas
aTTecTalus -
9K3aMEH

Pazgen 5. Mexanudeckue u
3JIEKTPOMArHUTHEIC KOJICOaHUs U
BOJIHEL. BoJIHOBast 1 KBaHTOBasI
OIITHKA.

Pa3zgen 6. KBanTtoBas MexaHUKa.

®duznka aroma. OCHOBBI (QU3UKH

OIIK-2,
OIIK-3

cobecenoBanue
(yctHO)




TBEPJIOTO Tela. DICMEHTHI SACPHON
(bH3uKY ¥ QU3NKH DIIEMEHTaPHBIX
YaCTHIL




2. Onucanne noka3zaresjiel 1 KPpUTEpHeB OLleHMBAHUS KOMIIETEHIUIA
HA Pa3JIMYHbIX 3TANAaX UX (POPMHUPOBAHUS, ONUCAHHE IIKAJ OLlEHUBAHUS

KoHTponp kadecTBa OCBOCHHS IUCIUIUIMHBI BKJIIOYaeT B ce0s TEKYIIMA KOHTPOIb
yCIIEBAEMOCTH U NPOMEXKYTOUHYIO arTecTaluio. TeKyluid KOHTPOJIb YCIEBAaeMOCTH U
MPOMEKYTOUHAs aTTeCTalusl O0y4JaloImMUXCcs MPOBOISTCSA B LEIAX YCTAHOBJICHUS] COOTBETCTBUS
JOCTHKEHUI 00ydYaroImMXcs TMOSTamHbIM TpeOOBaHUSIM 00pa30BaTEIbHON MPOTrpamMMbl K
pe3ynbraTtam 00y4deHus u POpMHUPOBAHUS KOMIICTCHIIUN.

Tekyluii KOHTPOJIb YCIIEBAEMOCTU — OCHOBHOW BHJI CUCTEMATHUUYECKON MPOBEPKH 3HAHMIA,
YMEHUM, HABBIKOB 00yYaromuxcs. 3ajada TEKYIIEro KOHTPOJI — ONEPATUBHOE U PEryJsipHOE
yhpaBieHUEe Y4eOHOW JesTeNbHOCThIO OOYYalOIIMXCS Ha OCHOBE OOpaTHOM CBA3M U
KOPPEKTUPOBKU. Pe3ynbTarbl OIEHUBAHUSI YYUTHIBAIOTCS B BHJIE CpPEAHEH OICHKU TMpU
MIPOBEJICHUH MPOMEKYTOYHON aTTeCTallUU.

Jlis  OlleHWBaHUS PE3YyJIbTATOB OOYUYEHHUS HCIIOJIB3YeTCs YeThIpexOauibHas IIIKaa:
«OTJIMYHOY, «XOPOILIO0Y, «YAOBIECTBOPUTEIBHOY», «HEYJOBIECTBOPUTEIHHO» H/WIIN IBYXOaIbHAas
[IKaJa: «3a4TeHOY, «HE 3aUTCHO».

[lepeueHb OILIEHOUHBIX CPEACTB, HCIOIB3YEMbIX JJI OLIEHUBAHUS KOMIIETEHIIMH Ha
pa3IUYHBIX JTanax ux (opMupoBaHUS, a TaK Ke€ KpaTKas XapaKTepUCTHUKA JTHX CPEICTB
MIPUBE/ICHBI B Ta0IHIIE

HanmenoBanue IIpencraBnenue
Ne | oreHOYHOIO Kpartkas xapakTepuCTHKa OLIEHOYHOTO CPEICTBA OIICHOYHOTO CPE/ICTBA B
CpencTBa DdOC

1 Koncnekr

CpenctBo, moszBoistomee (GOpPMHUPOBAaTH M OIEHUBATH
CHOCOOHOCTh 00YYaIOIEerocsi K BOCHPUSITHIO, 0000ILEHUIO U
aHanu3y nHdopmanuy.

MoskeT OBITh MCIOJIB30BAHO JUIS OLICHKH 3HAHWHA U yMEHHH
00yUaroIuxcs

TeMbl KOHCIIEKTOB 10
JUCIUTIINHE

CpenctBo  KOHTpOJSI  HAa  TPAKTHYECKOM  3aHSITHH,
OpraHM30BaHHOE KaK CIeIHajibHas Oeceqa MpernoaaBaTens ¢
oOydarommMcsi Ha TEMBI, CBS3aHHBIE C H3y4aeMOHu
IUCHUIUIMHOW, W pACCUYNTAaHHOE Ha BBLICHCHHE O0BeMa

Bompocsl no

3 CobecenoBanne N TeMam/pa3aenam
3HaHUI 00YYaIOMIErocsl 1Mo OMpPEACTICHHOMY pasfely, TeMe,
JACIUTIIAHEI

mpobieme u T.11.
Mosxer OBITHP  WCIIOIB30BAHO  JJII  OIEHKHM  3HAHHUM
0o0yJaromuxcs
CpencTBO NPOBEPKM YMEHHMI IPHUMEHATH II0JyYEHHBIE

p POBCp Y P Y KommaekTer

SHaHUA JJId PEHICHHUA 3aJa4 OIPEACIICHHOI0 TUIIa IO TEMC

KoHnTponbHas KOHTPOJIbHBIX 33JaHU
4 WIIHA pa3ieny.
pabota (KP) . . | O TeMaM TUCIUTUINHBI
MosxeT OBbITh MCIOJB30BAHO JUIS OLIEHKH 3HAHWHA U yMEHHH
(mecsaTH BapHaHTOB)
00yUaroImuxcs
Pasnuuaror 3a1aun U 3a1aHus:
— PEenpOJYKTHBHOTO YPOBHS, MO3BOJISIOLINE OLEHHBATH U
JMarHOCTHPOBaTh ~ 3HaHHWE  (PAaKTUUECKOrO  MaTepHaia
(Oa3oBbIe MOHATHS, aNrOPUTMBI, (AaKTbl) W yMEHHE
NPAaBWJIHO  HCIIOJIb30BaTh  CHELHUANbHbIE TEPMUHBI U
TOHATHS, Yy3HaBaHME OOBEKTOB HM3YYCHHMS B paMKax
OTIPEJIETICHHOTO pa3/ielia JUCIUIIHHBL; Kommekr
MOXET OBITH HCIIOJIb30BaHO ISl OLEHKH 3HAHWK M yMEHHMH | pa3HOYpPOBHEBBIX 3aJad
00yJaromuxcs; 1 3a1aHUH
PasnoypoBHeBbIE yHaom ’ A
5 — PEKOHCTPYKTUBHOTO YPOBHsI, IMO3BOJISIOIINE OLEHUBATh M | WIIK

3aJa491 U 3a1aHUA

JIMarHOCTHPOBATh YMEHHS CHHTE3MPOBaTh, aHAIU3HPOBATh,
0000maTe (QakTHYeCKHMH W TEOPEeTHYECKWH Marepuail ¢
(GbopMyIHpOBaHHEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHHEM
MIPUYHUHHO-CJIC/ICTBEHHBIX CBSI3€H;

MOXET OBITh WCIIOJIb30BAHO JUISl OLIEHKH 3HAaHUH, YMEHHH,
HaBBIKOB U (MJIM) ONBITA AEATEIBHOCTH 00Y4arOIINXCS;

— TBOPYECKOTO YpPOBHS, TIO3BOJISIIONINE OIICHUBATH U
JUarHOCTHPOBaTh  YMEHUs,  WHTETPUPOBaTb  3HAHHA
pa3IMyYHBIX 00JlacTei, apryMeHTHpPOBaTh COOCTBEHHYIO

KOMIUJICKTHI 3a1a4 U
3aJlaHU# OTNpeIeIICHHOTO
YPOBHS




TOYKY 3pCHUS;
MOXET OBITh WCIOJIb30BAHO Uil OLICHKH 3HAHUM, YMEHHH,
HAaBBIKOB ¥ (WJIN) OTBITA JACATEIHHOCTH 00YJIarOIIHXCs

Tect

CuctemMa CTaHOAPTH3UPOBAHHBIX 33JaHUH, ITO3BOJIAIONIAS
AaBTOMATH3HPOBATH MPOIEAYPY U3MEPEHHS YPOBHS 3HAHUHA H
YMEHHH 00yJaromerocs.

Tectel QopmupyroTcs u3 (OHIA TECTOBBIX 3aJaHU 110
JTVCTIUTUTAHE.

Tecr (memarormyeckuif TECT) — ATO CUCTeMa 3aJaHUNA —
TECTOBBIX 3alaHUH BO3pacTaromen TPYAHOCTH,
cnenuduyeckoii  GopMel, MO3BONAOIIAS  IPPEKTHBHO
HU3MEpUTh YPOBEHb 3HAHUM, YMEHH, HABBIKOB 1 (WJIM) OTBITA
JeATEILHOCTH 00yYaroIiXCsl.

TecToBoe 3apanme (T3) — Bapbupyromasncs 1o 3IeMEHTaM
CONEpXKaHWS W TI0 TPYAHOCTH E€OUHHIA KOHTPOJIHHOTO
MaTepuajia, MHHUMAaJlbHas  COCTABIIONIAs  COUHHIA
CJI0KHOTO (COCTaBHOTO) MEIarOTMIECKOT0 TeCTa, 0 KOTOPOoit
HCTIBITYeMBIH B XOJE BHIIONHEHUS TECTa COBEpIIAcT
OTJIENIEHOE ACHUCTBHE.

®ona TecToBbIX 3aganuii (OT3) mo aucuumiInHe — 3TO
COBOKYITHOCTb ~ CUCTEMAaTH3UPOBAHHBIX JAMArHOCTHYECKHX
3a7aHuii — TecToBbIX 3ananuii (T3), pa3paboTaHHBIX 1O BCeM
TeMaTHYeCKUM  pa3fienaM  (AWAAKTHYECKHM  eAMHUIIAM)
JUCUMIUIMHBL  (MPOIICALIMX  anpoOanuio,  IKCIEPTHU3y,
PETUCTpAIIO M HUMEIOIUX M3BECTHBIE XapaKTEPUCTHKH)
crenuuIeckoit (OpMBI, MO3BOJAIONICH aBTOMATH3UPOBATh
npouenypy Koutpons. DT3 no aucUMIUIMHE JOJDKEH
copepxkatb He MeHee 100 TecTOBBIX 3aJaHMM Ha OIHY
3aYCTHYI0 CAWHUIYY TUCHHIUIMHBI (0e3 ydeTa 3a4eTHBIX
€IVHUI], OTBOAWMEIX Ha IPOMEXKYTOUHYIO aTTECTAIHIO B
(dopMe PK3aMeHa) U BCE THUITBI TECTOBBIX 3aIaHHA.

OT3 no Ty TECTOBBIX 3aIaHUN COJIEPIKUT CIICTYIOIINE
TUIIBI BOTIPOCOB Ha OJHY 3a4ETHYIO €IUHHILY:

Tun Onucanue MunumanbHoe
BOTIpoca KOJINYCTBO
TECTOBOE 3aJaHUe
3axpeIToit popmsl (T3 ¢
A BBIOOPOM OJTHOTO HJIH 85
HECKOJBKUX IMPaBUIIBHBIX
OTBETOB)

TECTOBOE 3aaHUE
OTKPBITOU (pOPMHI (C
KOHCTPYHPYEMBIM
orBeToM: T3 ¢ KpaTKum
periiaMeHTUpyEeMbIM
orseroM (T3
normonaenus); T3
CBOOOTHOTO M3II0KEHUS
(c pa3BepHYTHIM OTBETOM
B IIPOU3BOJILHOU (hopme))
TECTOBOE 33JaHHE Ha
C YCTaHOBJICHHE 5
COOTBETCTBHS
TECTOBOE 33JaHUE Ha
YCTaHOBJICHUE
MIPaBUIBHON
MOCIIEI0BATENBHOCTU
Hroro 100
TecrtupoBaHue Mo)KeT OBITH HCIIONB30BAHO B KauyecTBE
TEKyLIero KOHTpoJis oOywarommxcs (0  OKOHYaHHH
W3y4eHUs] pasjeia IUCLUIUIMHBI, 3allUThl J1a0OpaTOpHOU
paboOTHI ¥ T.A.), IPOMEKYTOYHOH aTTECTAIMH WIIN JOMyCKa K

DoHT TECTOBBIX
3aJaHUuN




Hell (M0 OKOHYAHUIO W3y4YCHHs JUCIUIUIMHEBI), WIA B
TEUCHHE TOAa TI0 3aBEPIICHUIO W3YUYCHHS JHUCIUTLTIHBI
(KOHTpOIIB/TIPOBEPKA OCTATOYHBIX 3HAHUN).

MokeT OBITh HCIIONB30BAHO JJIsI OICHKH 3HAHWH, YMCHUH,
HAaBBIKOB ¥ (WJIN) OTIBITA ACATEIHHOCTH 00YJIarOIIUXCs

CpencTBo, MO3BOJIIONIEE OIEHUTh YMEHHE O0yJaromerocs
MUCBMEHHO  M3Jarath  CyThb  IIOCTaBICHHOW  3ajad4d,
CaMOCTOSITENIbHO MPUMEHSTh CTAHAAPTHBIE METO/IbI PEIICHHS

3ammra . . Tewmbl mabopaTopHBIX
N MOCTAaBJICHHOM 3aJaydl C MWCIOJIb30BAHUEM HMEIOIeHcs
7 | naGoparopHoii . paboT u TpeGoBaHus K
naboparopHoil 0asbl, MPOBOAWTH aHAIM3 TOJYYCHHOTO
padoThI WX 3aIUTe
pesynbrara paboThL.
MoskeT OBITh UCIONB30BAHO /ISl OLICHKH YMCHUII, HABBIKOB H
(unn) ombITa AEATENPHOCTH 00YYAIOIIHXCS
CpezncTBo, TMO3BOJSIIONIEE OLEHUTH 3HAHUS, yMeHus, | [lepeueHb
HABBIKOB U (WJIM) OMbBITA ASSITETHHOCTH OOYYAOIIErocs MO | TEOPETHICCKUX
8 | 3auer JHCUUIIINHE. BOIIPOCOB H

MozkeT OBITh HCIOJIB30BaHO JJI1 OLCHKH 3HaHPII>'I, yMeHPIﬁ,
HaBBIKOB U (I/IJ'II/I) OI1IbITa ACATCIBPHOCTHU 06yqa}0mnxc;{

MPAKTHYECKUX 3aTaHHM
(OueroB) K 3aUeTy

9 DK3aMeH

CpeactBo, TMO3BOJSIIOLIEE OLEHUTH 3HAHUS, YMEHHS,
HAaBBIKOB U (WIJIM) OMBITA ACATEIFHOCTH OOYYaromIeToCs II0
JUCLIUTUTAHE.

MoeT OBITh HCIIOJB30BAHO JJIsI OICHKHM 3HAHWH, YMCHUH,
HaBBIKOB U (MJIM) ONBITA IESTEIBHOCTH 00y4alONIUXCsl

Ilepeuenn
TEOPETUICCKUX
BOIIPOCOB H
MPaKTUYECKUX 3aJaHUI
(OMIIEeTOB) K 3K3aMCHY

Kpurepun u mkaJjbl olleHHBAHUS KOMIIETEHIIUI B pe3yJibTaTe H3y4eHus: Pu3nKu
NPHU NPOBeIeHUN NMPOMeKYTOUHOI aTTecTaunu B gopMe 3aueTa M IK3aMeHa, a TAKKe
IIKAJIA [IJIs1 OLleHNBAHHUSI YPOBHS OCBOEHHSI KOMIIETEeHIN I

[IIxanel oLleHUBaHUS Kpurepun onennBanust

YpoBenb
OCBOEHUS
KOMIIETEHIIUHA

KOTIUYHO»

OOyuaronmmiicss  HPaBUIBHO  OTBETHI
TeopeTHYecKkrue BOIpochl. [lokasan OTIMUYHbBIE

Ha

«XOPOIIIO»

«Ba4uTCHO»

«YAOBJICTBOPUTCIILHO»

3HaHMS B paMKax ydeOHOro marepuaia.
HpaBI/IJ'H)HO BBITIOJTHUJT TTPAKTUYECKUC 3aaHUA.
ITokazan OTJINYHBIC YMEHUA n BJIaACHUA
HaBbIKaMH NPUMCHECHUSA MOJTYYCHHBIX 3HAHUU U
yMEHHH [pU pEUIeHHH 3aJad B paMKax
yuebHOro martepuana. OTBeTWI Ha  BCe
JIOTIOJTHUTENBHBIE BOIPOCHI

Bricokuit

OOyyarommiicst ¢ HEOOJNBIIUMH HETOYHOCTSIMH
OTBETHJI Ha TeopeTHdeckre Bompockl. [Tokaszain
Xopome 3HaHWS B paMKax  y4eOHOTo
Marepuasia. C HeOONBIIMMU HETOYHOCTSIMH
BBIIIOJIHWJI TIpakThyeckue 3azaHus. Ilokxazan
XOpOILIME YMEHMS W BIAJEHUS HAaBbIKAMU
NIPUMEHEHUSI TOIYYEHHBIX 3HAaHUM M YMEHUM
IpU pemeHHH 3aJad B paMKax y4eOHOro
marepuana. OtTBeTma  Ha  OOJBIIMHCTBO
JIOTIOJIHUTENbHBIX BOIIPOCOB

bazosBbrit

Obyuarommiics c CYIIECTBEHHBIMHU
HETOYHOCTSMH OTBETWJI Ha TEOPETHYECKHE
Borpochl.  [lokazanx  yIOBIETBOPHUTENBHbBIE
3HAaHMsA B paMKax ydeOHoro wmarepuana. C
CYIIECTBEHHBIMH  HETOYHOCTSIMH  BBITIOJIHMII
MIPaKTHYECKHE 3aJaHusl. [Mokazan
YAOBJIETBOPUTEIIbHBIC YMEHUA W BJIaJICHUA
HaBBIKaMU MPUMCHCHUA MOJTYYCHHBIX 3HAHUHU U
YMEHUH TpU peuieHuH 3a7ad B  paMKax
ydeOHOro  Marepwana. JlomycTwin — MHOTO
HETOYHOCTEH NpU OTBETEe Ha JOIOJHHUTEILHbIC
BOIIPOCHI

MuHuMansEHBIN

«HCYIOBJICTBOPUTCIIBHO

«HEC 3a4TCHO»

OOyyJaromuiicss pH OTBETE HAa TEOPETUUECCKHUE

Komnerenmuu He




BONPOCHl M TPU BBINIOJHEHUH TPAKTHUECKUX | CHOPMHUPOBAHBI
3aJlaHUl  TIPOJIEMOHCTPUPOBAJ HEIOCTATOUHBIN
YPOBEHb 3HAHUH U YMEHUU MpU PELICHUHU 3aaad
B paMKax ydeOHoro Marepuaina. [Ipu orBerax Ha
JOTIOJTHUTEIBHBIE BOMPOCH OBUIO TOIYIICHO
MHOJKECTBO HEMIPAaBIWIHHBIX OTBETOB

Kpurepun n mkaJbl olileHUBaHUS Pe3y/JbTATOB 00y4eHUsI NIPU NPOBeAeHUN

Koncmiext

TEKYIIero KOHTPOJIsI yCIIeBaeMOCTH

IIxana oneHUBaHU

Kpurepuu oneHnBanus

«3Ba4YTCHO»

Koncnekt nonHslil. B koHCIIekTUpYyeMOM MaTepuaie BbIAEIeHA INIaBHast U BTOPOCTENEHHAs
nHpopmanusa. YCTaHOBIEHA JOTWYECKAasl CBA3b MEXKAY O3JIEMEHTaMU KOHCIIEKTHPYEMOTO
Mareprana. JlaHbl omnpenesieHuss OCHOBHBIX IOHATHH; OCHOBHBIE (DOPMYJBI NPUBEACHBI C
BBIBOJIOM, JTaHA FeoMeTpuiecKast mutoctpamys. [IpuBeneHs! nmpuMepsl

Koncniekt monHsii. B koHCIIEKTHpYEMOM MaTepHanie BbIAEICHA INIaBHAs U BTOPOCTENIEHHAs
nHdopmanusi. YCTaHOBIECHA HE B MOJHOM OOBEME JIOTMYECKas CBA3b MEXIY 3JIEMEHTaMH
KOHCIIEKTUPYEMOTro MaTepuana. JlaHbl ONpeJeNeHUs] OCHOBHBIX IIOHSTHH; OCHOBHBIE
¢dopMynsl TpUBENCHBI 03 BBIBOJA, YACTHYHO JaHa T'E€OMETpPHYECKas HWILTIOCTpPaNys.
IIpumeps! npuBeACHB! YACTUYHO

Koncnekr He mnonHelf. B KoHCmekTHpyemMOM MaTepuane HE BBIAEICHAa TIJaBHas M
BTOpOocTeneHHas uH(popmaius. He ycraHoBiieHa Jiormdeckas CBsi3b MEXIY 3JIEMEHTaMHU
KOHCIIEKTUPYEMOI0 Marepuana. JlaHbl OIPEJENICHHUs OCHOBHBIX IIOHATUH; OCHOBHBIC
¢dopMmynbl mpuBeneHBl 0e3 BBIBOJA, HET T€OMETPHUYECKO WLmocTpauuu. IIpumMeps
OTCYTCTBYIOT

«HC 3a4YTCHO»

Koncmexr He YAOBJICTBOPACT HU OJTHOMY M3 KPUTCPUCB, MPUBCACHHBIX BLILIC

ColecenoBanue

IIIxana oneHUBaHUSA

Kpurepun onieHnBanus

«3a4YTCHO»

B otBere obyuatomerocst OTpa>keHbl OCHOBHBIE KOHIIEMIIMN W TEOPUH IO TAHHOMY BOIIPOCY,
IIPOBEJIEH WX KPUTUYECKUII aHaIU3 U CONOCTABIEHHUE, OINMCAHHBIE TEOPETUUYECKUE
MIOJIOKEHUS HJUIIOCTPUPYIOTCA IPAKTUUYECKMMM IPUMEPAMH U IKCHIEPUMEHTaJIbHBIMU
naHHbIMH. OOyuaronmMcsi GopMyJIUpyeTcs 1 000CHOBBIBaETCS COOCTBEHHAsI TOYKa 3PEHUS
Ha 3asBICHHBIC IPOOJEMBbI, MaTepHal H3JlaraerTcsi NPOQPECCHOHANBHBIM SI3BIKOM C
HCIO0JIb30BAHUEM COOTBETCTBYIOIIECH CUCTEMBI IOHATUI U TEPMUHOB

B otBere oOyuaromerocs ONKCHIBAIOTCS M CPAaBHUBAIOTCS OCHOBHBIE COBPEMEHHBIC
KOHIIENIIIMM W TEOPUHM IO JAHHOMY BOIPOCY, OIHCAHHBIE TEOPETHUECKUE ITOIOKCHUS
WITIOCTPUPYIOTCSL  NMPAaKTUYECKMMH  NpUMepaMH,  oOydaromumcs  (GpopMyiIupyeTcs
COOCTBEHHasl TOYKAa 3pEHHMS HA 3asiBJICHHbIC MPOOJEMBI, OJHAKO OH WCHBITHIBAET
3aTpyJHEHUs. B €e apryMeHTauuu. Matepuan u3naraercs Hpo()eCCHOHAIBHBIM SI3BIKOM C
WCIIOJIb30BAHHEM COOTBETCTBYIONIEH CHCTEMBI TIOHSTHI U TEPMUHOB

B otBete oOyuaromerocst OTpakeHbI JIMIIb HEKOTOPbIE COBPEMEHHBIE KOHIEIIIMN U TEOPHH
10 JAHHOMY BOIIPOCY, AaHaIN3 M COIOCTaBJICHHE OTHX TEOpUH HE MPOBOIUTCS.
OOy4aromuiicst ~ MCHBITBIBAET  3HAYMTENbHbIE  3aTPYAHEHHMS INPH  MIUIIOCTPALUH
TEOPETHUYECKHX IOJIOKEHIH MPAaKTHIECKUMH MpUMepaMu. Y 00ydYaromerocs OTCYTCTBYET
cOOCTBEHHast TOYKa 3pEHMs Ha 3asBIEHHbIE MpoOieMbel. Marepuan u3araercs
PO ECCHOHATBHBIM S3BIKOM C HCIOJIB30BAaHHEM COOTBETCTBYIOUICH CHCTEMBI NMOHITHH H
TEPMHHOB

«HEC 3a4YTCHO»

OtBeT 00ydJaroIIerocs HE OTPAKAET COBPEMEHHBIC KOHIICTIIIMM W TEOPUU MO JaHHOMY
Bompocy. OOydwaromuiics HE MOXET IPHUBECTH NPAKTHYECKUX MPHUMEpOoB. Marepuan
n3JIaraeTcs  (OKUTEHCKMM»  SI3BIKOM, HE  MCHONB3YIOTCS HOHSATHS W TEPMHUHBI
COOTBETCTBYIOIIEH HayYHOH 00JIacTH.

OTBeT OTpaXKaeT CHCTEMY (CKUTEHCKHMX» IpeACTaBlICHUH 00ydaromerocst Ha 3asBICHHYIO
npobieMy, OOydaromiuiicss He MOKET Ha3BaTh HHM OJHOM HaydyHOH TEOpHH, HE JaeT
omnpejenieHns 6a30BbIM ITOHSATHIM

3amaun (3aaHus) PEIPOIYKTUBHOTO YPOBHS
[1aTh 3a7aHMI, 32 KOKIBIA MTPABUIIBHBIN OTBET ouH Oat. [lepeBoa B 4eThIpex0aIbHYIO
CHUCTEMY MPOUCXOJIUT CISAYIOMUM 00pa3oMm:

Yucno HabpaHHBIX 6a/uIOB | OueHka




5 bamtoB COTIHIHOY

4 6ayuta «XOPOUIOH

3 Gamna «YAOBJIETBOPUTEIHHOY
MEHBIIIE TpeX 0ajuIoB «HEYJIOBJICTBOPUTEJIEHOY

Pa3noypoBHeBbIe 3a1aun (3a7aHus)

[IIxasia oleHUBaHUS Kpurepun onieHuBanust

JIeMOHCTpHUpYET O4YEeHb BBICOKHI/BBICOKMI YPOBEHb 3HAHW, YMEHHH, HAaBBHIKOB B
COOTBETCTBUH C KPUTEPUSAMHU OIlICHUBaHMsA. Bce TpeOOBaHUS, MPEenbsBIIEMbIC K 3a/IaHUIO,
BBITIOJTHEHBI

HeMOHCTpI/IpyeT JOCTaTO4YHO BBICOKHIA/BBIIIIE Cp€aHEro YpOBCHb 3HaHHﬁ, yMeHI/Iﬁ, HaBbIKOB
B COOTBCTCTBHUU C KPUTCPUAMHU OLICHUBAHUS. Bce Tpe60BaHI/I$I, MPCABABIACMBIC K 3a/IaHUIO,

BBITNTOJIHCHBI

«3adyTCHO» HeMOHCTpI/IpyeT cpe)mnﬁ YPOBCHb 3HaHHﬁ, yMeHHﬁ, HaBbIKOB B COOTBCTCTBHH C
KpUTCpUAMU OLCHUBAHUA. BonpmmHcTBO TpeGOBaHHﬁ, NpeaABbABIACMBIX K 3aJaHUIO,
BBITITOJIHCHEI.

JleMOHCTpHpYeT HH3KHI/HIKE CpEeIHer0o YpOBCHb 3HAHWH, YMCHHH, HABHIKOB B
COOTBETCTBUH C KPUTCPUSAMH OIICHWBaHWsI. MHOrHe TpeOOBaHUS, NPEHBABIAEMBIE K
3a[JaHHIO, HE BHITIOJTHEHBI

JleMOHCTpHpYET OYeHb HHU3KHH YPOBCHb 3HAHWH, YMEHHUH, HAaBHIKOB B COOTBETCTBUU C

«HEC 3a4YTCHO»
KPUTCPUAMU OLICHUBAHUA. He orBeta. He ObLIO MOIBITKH pCHINTh 3a4a9y

3amuTa 1abopaTopHON pabOTHI

IIIxaJsa oLleHUBAHUS Kpurepuu onieHnuBaHus

JlaGopatopHast paboTa BBITIOJIHEHA B 0003HAUEHHBIN MperoaaBaTeseM CPOK, MUCbMEHHBIN
otyer Oe3 3aMedaHui.

JlabopaTtopHass paboTa BBINONHECHA OOYYAarOIIUMCS B MOJHOM 00BEME C COOJIOICHUEM
HEO0XOIMMOH TOCIe0BaTeIbHOCTH. OOyJaOIIHIiCs paboTall IOJHOCTHIO CAMOCTOSITEIIBHO;
MoKasan HeoOXOJHMMBIE AUl TPOBEACHHs PaOOThl TEOPETUYECKUE 3HAHUS, MPAKTUUECKHE
yMeHHs ¥ HaBbIKH. PaboTa (oTuer) oopmiieHa akKypaTHO, B HauboJee ONTHMaIbHOM st
(uKcaImy pe3ynbTaToB Gopme

JlaboparopHast paboTta BbINIONHEHAa B 0003HAYEHHBIH ITpErogaBaTesieM CPOK, IMMChbMEHHBIH
OTYET ¢ HEOOIBIINMH HEeI0YETaMH.

JlaboparopHast paboTa BBIIOJIHEHA OOYYalOMIMMCS B ITOJTHOM 00BEME M CaMOCTOSATEIBHO.
JlomymieHbl OTKJIOHEHHS OT HEOOXOOMMOW IOCIIEAOBATEIbHOCTH  BBHINOJHEHUS, HE
BIMSIOIINE Ha MPABHJIBHOCTh KOHEYHOTO pe3ynbraTa. Pabora moka3plBaeT 3HaHHE
00yJalomuMCsi OCHOBHOTO TEOPETHYECKOTO MaTepuajia M OBJAJCHHE YMECHHUSMH,
HCO6X0)II/IMI)IMI/I JJIA CaMOCTOSATCIIbHOT'O BBINTOJIHCHUSA pa6OTI>I. HOHyHIeHI)I HCTOYHOCTH H
HEeOpEKHOCTh B 0DOPMIICHUH PE3YJIbTATOB PadOTHI (0TUETA)

«3adyTCHO»

JlaGopatopHast paboTa BBITIOJIHEHA C 33/IEPKKOH, MUChbMEHHBIA OTUET C HEJI0OUETaMU.
JlaboparopHasi paboTa BBINONHSETCS W OQOpPMIIIETCS OOYdYalOMIMMCS TIPH HNOCTOPOHHEH
momoimnyd. Ha BeimosiHeHWe paboOThl 3aTpaydBaeTcss MHOro BpemeHu. OOydarouruiics
TOKa3bIBA€T 3HAHUA TCOPETHUCCKOTO MaTepuaja, HO MCHBITBIBACT 3aTPYAHCHUE IIpU
CaMOCTOSATENIFHOW pabOTe ¢ UCTOYHUKAMU 3HAHUH HIIH IPHOOpaMHu

J'Ia60paT0pHa$1 pa60Ta HC BBIIIOJIHCHA, MMHCHbMEHHBIN OTYET HE IpeaCTaBJICH.

Pe3yJ’ILTaTLI, TMOJIYYCHHBIC 06yanOIIII/IMC$I HE MO3BOJIAIOT CACJAThL IMMPABUJIbHBIX BBIBOJOB U
MOJIHOCTBIO  pACXOdsiATCd C IIOCTaBJICHHOMN ICIIBIO. Iloka3piBaeTcsl IUIOXO€ 3HAHHUE
TEOPETUYCCKOI'0 MaTcpuajia U OTCYTCTBUEC H€06XOIH/IMI:IX yMCHHﬁ.

J'Ia60paT0pHa$1 pa60Ta HE BBIINIOJIHEHA, Yy YYallerocsi OTCYTCTBYIOT H€06XO,HI/IMI:I€ JJIA
IPOBCACHUSA pa6OTLI TCOPECTUYCCKNE 3HAHUS, TPAKTUICCKUC YMCHUS U HABBIKU

«HEC 3a4YTCHO»

KonrponbHas padora

[IIxayia oLleHUBaHUs Kpurepuu onieHuBaHus

OO0y4aronuiicss OTHOCTBIO W MPAaBIIIBHO BHITIOIHII 33JaHUSI KOHTPOJIBHOM padoTsl. [Tokazan
OTJIMYHBIE 3HAHWS M yMEHHMS B pPaMKax YCBOEHHOro ydeOHoro marepuana. KoHTposbHas
pabora oopmileHa aKKYpaTHO U B COOTBETCTBHH C ITPEABSIBISIEMBIMH TPEOOBaHUSIMHU

«3aYTECHOY OOyyaromuicsi BBINOJIHWI 3aJaHusl KOHTPOJIBGHOW PadOThI C HEOOJIBIINMH HETOYHOCTSIMH.
[Tokazan xopomime 3HaHHS M YMEHHUS B paMKax yCBOGHHOro y4eOHOro marepuana. EcTb
HEJIOCTaTKU B 0pOPMIICHUN KOHTPOJILHOHM paOoTh

06yqa}omn171c51 BBITIOJTHUII 3aJaHUA KOHTpOJ’ILHOﬁ paGOTLI C CYIIECTBCHHBIMU HECTOYHOCTAMU.




[lokazanm ymOBICTBOPHUTEIBHBIC 3HAHWUS W YMCHHS B paMKaX YCBOCHHOTO Y4eOHOTO
Marepuana. KagectBo opopmiieHusT KOHTPOJIBHOM pabOThI UMEET HEIOCTATOUHBI YPOBEHD

«HE 3a4YTCHO»

OOyuqaronuiicsi He MOJTHOCTHIO BBITOJIHIII 3a/laHNs KOHTPOJIBHOM paboTHI, IPH 3TOM MPOSIBHII
HEJOCTATOYHBIH YPOBEHb 3HAHUI U YMEHUI

KpI/ITepI/II/I 1 1IKaJla OOCHUBAHUS TCCTUPOBAHUA TCKYHICTO KOHTPOJIA

% IPpaBUJIbHBIX OTBETOB

IIIkana oneHUBaHUS

OO0yuaronuiics Ipu TecTHpoBanuu Hadbpan 91-100 damos «OTIIMYHOY

OO0yJaronmiics Ipu TeCTUPOBAHUU HaOpan 76-90 OayioB «XOPOIIOY «3a4YTEHO
OOyJaronuiics Ipu TEeCTHPOBAHUU HaOpan 69-75 OayioB «YJOBJIETBOPUTETHHO»

OO0yJaronuiics Ipu TeCTHPOoBaHUU Habpan 0-68 Oaos «HEYJIOBJIETBOPUTEIHHO» «HE 3aYTEHO»

Tect
[TpomexxyrouHast arTectanus B popme 3auera:

P €3YyJIbTaThbl TCCTUPOBAHUSA

Ixana orieHUBaHUS

OO0yuJaroniuiicss Habpaj npu TeCTUpoBaHuK Oosiee 69 OaIoB

«3BadyTCHO»

OO0yuaroniuiicss Habpaj Mpu TECTUPOBAHUK MeHee 69 OaIoB

«HC 3a4YTCHO»

HpOMe)KYTO‘lHaH aTTcCTanusid B (1)0pMe 9K3aMCHa — PE3YyJIbTAaTbl TCCTUPOBAHUS SABJISIFOTCSA

JIOITYCKOM K 3K3aMEHY:

Pe3y_l'H)TaTI)I TCCTUPOBAHUSA

Jonyck K 5K3aMeHy

OO0yuJaroniuiicss Habpas npu TeCTUpoBaHUK Oosiee 69 bayIoB

OOyy4arouuicst K 9K3aMeHy JIONyIIeH

OO0yuaronuiicss Habpaj Mpu TECTUPOBAHUK MeHee 69 OaIoB

OOyyarouuiicst K 9K3aMeHy He JOMYIIeH




3 TunoBble KOHTPOJIbHBIE 32JaHNUSI HJIH MHbIE MATEPHUAJIbI, HEO0X0ANMbIE
JJIS OLEHKHU 3HAHUI, YMEHU i, HABBIKOB M (MJIH) ONbITA AeSITeJIbHOCTH,
XapaKkTepu3ywuuXx 3Tanbl GopMrUpoBaHUS KOMIIETEHIHI
B MpoLiecce 0CBOeHHsI 00pa30BaTeJIbHOM MPOrpaMMBbl

3.1 TunoBoe KOHTPOJIbHbIE 3aIaHHE 110 HAITUCAHUIO KOHCIIEKTA

BapuanTsl 3a1aHuil BBUIOKEHBI B 3JICKTPOHHON WH(POPMALMOHHO-00pa30BaTeIbHOM cpere
3a6MKT UpI'VIIC, nocTynHoi 00yJaronuMcs Yepe3 ero JUIHbIA KaOWHET.

Hwxke mnpuBenen oOpaszenl TeMbl KOHCIEKTa 10 TeMe, MPEeIyCMOTPEHHOH paboueii
MPOTPaMMOii.
O0pasen TuIIOBON TeMBI KOHCIIEKTa 10 TeMe «BBenenne. KunemaTuka MmaTepruanbHOW TOUKI

Tema 1. «BBenenne. Kunemarnka marepuanbHOi TOUKU»: 1) CBA3b PU3UKU C IPYyrUMHU
HayKaMU M TEXHUKOH, 2) TUIBI (U3NYECKUX BEJIMYMH, 3) CBSI3b CTPOCHHS BEIIECTBA U THIIOB
buznyeCcKuX IBKEHUH ¢ pas3aenamMu PU3MKH.

3.2. TunoBble 3a1aHUSA K KOHTPOJIbHOM padoTe
BapuanTsl 3a1aHM# BBIIOXKEHBI B JJICKTPOHHON MH(POPMAITMOHHO-00pa30BaTEILHOM Ccpeie
3a0MKT Upl'VIIC, noctynHoii 00y4aromumMes 4epe3 ero JUYHbIN KaOUHeT.
Huxe npuBenen obpasern 3a1auu U3 KOHTPOJIbHOU paboThl Ne 1.

Pemnts 3a1a4y cornacHo BapHaHTy, BBIIAHHOMY IIpenojasareneM. Ha MatepuanbHyro TOUKY .
Maccoit m (puc.) nefcTByeT cuia Tsaru F, HanmpaBiIeHHas MO YIJIOM o K OcH x. Teslo HauMHaeT
CKOJIB3UTh 110 TOPU3OHTATBHON TOBEPXHOCTH, U 3a BPEMS ! OHO MPOXOAUT IyTh s=1M. Haiitu
HEHU3BECTHbIE BEJIMYUHBI, 0003HaUEHHbIE B Ta0JI. 4.2 3HaKOM «?». Y CKOpeHue CBOOOIHOro

M
najeHus cuutaTth paBHbiM g =10 — -
C

VYcnoBHble 0003HaueHUs1 GU3NYECKUX BEIIUYMH:
a — YCKOPEHHE TelNa;

N — HOpMabHasL peaKLys OIOpPHI;

F,, — cuna tpenus;

mg — CUJIa TSHKECTH;

0 — CKOPOCTb T€JIa B KOHIIE ITyTH;

1 — KO3((PUIIMEHT TPEHHUS CKOJIbKEHUS Tea;

A — paboTa CHIIBI TATH Ha IYTH s

E oy —KUHETHUYEeCKas SHEprus Tejla B KOHIIE Iy TH.

1ng

Puc. Cxemaruueckoe I/I306pa)KCHI/IC CHJI, ,Z[CflCTByTOH.[PIX Ha MaTCPUAIIbHYIO TOYKY

No Ou3nyecKie BeIUINHBI M €INHUIIB H3MEPEHHS
Bai) F, a, m, u t, mg, N, Fop, a, , v, Eins A,
H rpanyc KT c H H H Mm/c Mm/c Jx Jx
1 10 30 2,0 0,313 2 ? ? ? ? ? ? ?
2 15 45 2,0 0,818 2 ? ? ? ? ? ? ?
3 20 60 3,0 0,317 3 ? ? ? ? ? ? ?
4 22 60 3,0 0,792 3 ? ? ? ? ? ? ?




5 25 45 3,0 0,959 4 ? ? ? ? ? ? ?
6 50 30 4,0 1,266 4 ? ? ? ? ? ? ?
7 60 30 4,0 2,200 5 ? ? ? ? ? ? ?
8 60 45 5,0 3,730 5 ? ? ? ? ? ? ?
9 60 30 4,5 0,800 6 ? ? ? ? ? ? ?
10 20 60 3,0 0,786 6 ? ? ? ? ? ? ?

3.3. TunoBbIe 3a1aHUSA K cO0eceTOBAHUID
BapuaHThsl 3a1aH1l BBIJIOXKEHBI B AJICGKTPOHHOM MHPOPMAIIMOHHO-00pa30BaTEeNbHOM cpelie
3a6MKT Upl'VIIC, nocTynmHoM 00yJarommMes 4epe3 ero TUIHbIN KaOUHET.
CobecenoBanue ¢ 00CYKJICHHEM OCHOB KHHEMATHKH U TPaQHUECKOTO 3aaHUS IBUKEHNUS

Cucrema orcyera
COCTOMT M3 TPEX COCTABHBIX YaCTEH:

[TapameTps! ABIKEHHUS TETa
3aBUCAT OT BEIOOPA CHCTEMBI
OTCUeTa.

Temo orcuera — MMPpOU3BOJIBHO BBI6I/IpaCMOG TCJI0, OTHOCUTCIIBEHO

ITO TEJIO BCerma

1 paccMaTpuBaeTCs Kak
KOTOPOTO OIPENEIIACTCS MOJIOKEHUE H3yJaeMoro Terna.
OTHOCHUTEJIHO HETIOABUYKHOE.
Teno oTcuera sBNAETCS HAYAJIOM
2 CucrteMa KOOpIMHAT, KOTOpast )KECTKO MPUBSA3bIBAEeTCA K TeIy OTCYETA.
KOOpJAMHAT.
3 Cucrtema oTcyera BpeMEHH. Hauano orcuera BpeMeHH
BBIOMPAETCsI MPOHU3BOJIBLHO.
KunemaTnueckue napaMerpsbl ABUKEHUS
[TonoxeHnne MaTepuanbHOM F=ix+jy+kz YpaBHEeHHE TPACKTOPHH
4 TOYKH B IIPOCTPAHCTBE HuMeeT BUJ
3a/1aeTcs pagiycoM f(x’ Y, Z) =0
BEKTOPOM
Kunematnueckoe YacTHble ciay4yan
AQBHCHHE —
P . xX=x,+0t
5 MPSAMOJIMHENHOTO IBUKEHUS X = x(t) ,
at
X=Xx,+v,f+——
2
Kunemarnueckue X = x(t) y= y(t)
6 ypaBHEHHE INIOCKOTO
JIBIDKCHUS
3aKOH JIBWKEHUS 5= S(t) YacTHple claydan
[MyTh NpoiieHHBII TeIOM 3a Bpems s=vt
7 2
at
S=0,+——
0 2
Bexkrop cpenneil ckopoctu AF Ar - nepeMenieHue MaTeprualbHON
8 <1)> = _At TOYKH 32 MPOMEXYTOK BPEMEHH A1.
CpenHsis myTeBast CKOPOCThb As As - myTb, NPONICHHBII
9 <l)> = _A MaTepHaIbHON TOUKH 3a
! IPOMEKYTOK BPEMEHH 1.
Bektop MrHOBEHHOH . dr dx - dy ]; dz dx ) dy ) dz )
CKOpOCTHU v=—"=1i—+]—+k— =0 T o=0 T o=,
10 dt —dt “dr dr | di dt dt
Mopaynbs ckopocTu - 2 2 2 ~
Y P |v|=,/vx+v +0 v=|o]
y Z
11 MrHoBeHHas myTeBast ds é _ [ 2 2
CKOpOCTh v=— d =4/0, +l)y +0,
dt !
BexTop MrHoBeHHOTr0 _d o _dv, - dvy E . dv, dl)y dl)z
YCKOpEHHUS a=—=1 +j—+k— =a; —=a.; =a
d dt t o | d * dt 7 dt ‘
12

Mopaynb yckopeHus




2 2
BeKTop MrHOBEHHOTO . do d’s
YCKOPEHUSA a=a_ + a =—=

13 dr  dt’

Monynes yCKopeHust [
YIb Y P a= af+a§

[Tpumep poBepkH yMeHUs1 paboTaTh €
rpagukoM

1. Ha pucynke npencrasieH rpaduk
JBUKEHHS aBTOOyca U3 MyHKTa A B MyHKT B
1 00paTHO. OTBETUTD Ha CIETYIONIUE
BOIIPOCHIL:

@) T1Ie Ha Tpa(uKe TPACKTOPHUIO
NBIKEeHUS?

0) onpenenuTh MTHOBEHHYIO CKOPOCTh B
MoMeHT Bpemenu 0,3 yaca?

8) KakoB (PM3UYECKUN CMBICI JIMHUH

rpaduka?
2) OTIPeIeNIUTh MyTh, IPOHACHHBIN aBTOOycoM 3a 1,1 gaca? [lepemenienue?
0) KaKoBa CpeIHssl CKOPOCTh JIBUKCHUS aBTOOYca B mpoMexxyTke Bpemenu ot 0,2 mo 0,7
yaca?

2. JIBuKkeHre MaTepUaJIbHOM TOUKH 3a/1aHO Ha

rpaduke. Macmrad: 01HO JiefIeHHE [0 OCH X PaBHO 5 M, Topn
OJTHO JICTICHHE TI0 OCH BPEMEHH t paBHO 2 CEKYHJIbI. 25
OTBeTUTH Ha BOIPOCHI: 20
1) ompenenuTs TUN ABUKEHUS, 15
2) HaWTH TPAEKTOPUIO IBIKEHHUS B IPOMEXKYTKE
BpeMeHnu oT 0 710 8 cexyH, 10 '
3) omnpenenuTs (HPU3NYECKUNA CMBICI JIMHUU Tpaduka, 5
4) omnpenenuTh CKOPOCTh U HAYAIIbHYIO KOOPAUHATY, t’:c
5) cocTaBUTh ypaBHEHHE JaHHOTO BHJIA IBUKCHHUS. 02 4 6 810

3.4. Tunossbie pa3sHOYPOBHEBbIC 321a4H U 32JAHHUA
BapuanTsl 3a1aHunii BBIJIOKEHBI B 2JIEKTPOHHON WH(OPMAIIMOHHO-00pa30BaTEIHLHOM cpesie
3a6KT UpIl'VIIC, noctynHo# 00y4aronmmcs 4yepe3 ero JUUHbIA KaOUHET.
OO6paszerr TUTIOBOTO PENPOAYKTHBHOTO 33/IaHUS
Hwxe npuBeneH o0pasel pa3HOYPOBHEBBIX 3a/1a4 U 33JaHUH 110 TeMe, ITPEeTyCMOTPEHHOI
paboueit mporpaMMoi.
O06pa3zer] penpoIyKTUBHBIX 3a7aHuii 10 TeMe «MarHuTHOE 1oJie B BAKyyMe»
1. 3akoH Ammepa - 3T0...
BapuanTs! oTBeTa:

U
A)I=—

R
b) F=ma

B) dF =1dl B sina
I ®=BS cosa
2. @opmyna F=qgov B sino - 310

BapuanTel oTBeTa:
A) 3akoH Amrnepa,
b) 3axon Oma.

B) 3akon Jlopenua,



I') popmyna MarHuTHOTO MOTOKA.

3.IIpuHuun cyneprno3uiiui MarHUTHBIX MOJICH:
Bapuants! oTBeTa:

A) B=B|+B,+...+B,

U
b) I =—

R
B) F=qgv B sina
I') F=ma

O6pa3ernt
1. TIpoBOJHHK C TOKOM HAaXOJIUTCS B MArHUTHOM ToJie. Ha ueprexe oH n300pakeH B BUJIE
nornepevyHoro ceueHus. Onpeenure HanpaBieHUE CHIIbI JCHCTBYIONICH Ha MPOBOTHUK B
MAarduTHOM IIOJIE.

E

¥ ¥ ¥

Bapuantsl 0TBETOB:

A) BepTHKaJILHO BBEpX,

b) BepTuKabHO BHU3,

B) B miockoctu yepTexka BIpaso,
I') B mu1ockoCTH uepTexka BIIEBO.

2 Yactuia Maccoil m ¥ ¢ 3apsA0M ( BJIETaeT B OAHOPOJHOE MarHUTHOE 110JI€ HHAYKIMeH B
NEPIEHUKYIIIPHO K HAIIPaBJICHUIO JIMHUN HHAYKIuU. Kak naMenntcs paguyc R tpaekropun, no
KOTOpOI\/JI JABHUIKETCA 4YaCTUla B MArHUTHOM I10JIC, €CJIW YBCJIIMYUTh MACCy 4YaCTUIIEI B 2 pasa, a

BCE JIpyrue napaMeTpbl OCTAIOTCS MOCTOSHHBIMU?

BapuaHTbl OTBETOB:
A) yBenuuutcs B 2 pasa,

b) yBenuuutcs B J2 pasa,
B) ymenbminTcs B 2 pa3sa,

I') ymeHb1IUTCS B V2 pasa.

3. Kak uzmeHnutcs cuiia, IeUCTBYIOAs Ha TPOBOJHUK C TOKOM B MArHUTHOM T10JIE, €CITA CHJIA
TOKA YBEJIUYMTCS B JiBa pasza’?

BapunaHTbI OTBETOB:

A) yBennuutcs B 2 pasa,

b) yBenuuurcs B J2 pa3a,
B) ymenbmuTcs B 2 pasa,

I') ymeHbp1IMTCS B V2 pasa

3.5. Tunossble 3a1aHKA K 3a10UTe J1a00pPaTOPHBIX padoT
BapuanTel 3a1aHuii BRIJIOKEHBI B 2JIGKTPOHHON WH(OPMAIMOHHO-00pa30BaTEIHLHOM cpesie
3a6KT Upl'YIIC, noctynHoit 00ydaronmMces 4epe3 ero JUUHbIA KaOUHET.
Hwxe mpuBenen oOpa3ell TUITOBBIX 3aJaHUH K 3amuTe 1a00paTOpHBIX padboT Mo TeMe,
peIyCMOTPEHHOM padoueil mporpaMmoi.



OOpa3zer THIOBOTO 3a/1aHU K 3amuTe JadopaTopHoil paboTsl «l3mepeHue yaeabHOro
CONPOTHBJICHUS PE3UCTHBHOTO IIPOBOJIA»

OOwereopeTHyeCKre BOIPOCH! U 3aJaHMSL.
a) KakoB ¢u3ndeckuii CMBICI CONPOTHUBIICHHSI TPOBOIHUKA?
0) Ot KakuX (PU3NYECKUX IPUUYMH 3aBUCUT Y/EIbHOE CONPOTUBIICHNE METAININYECKOTO
MPOBOJIHUKA?

U
B) U3 3akona Oma R = 7 . Kakas 3aBucumocTtn COIIPOTUBJICHHA OT HAIIPSAXKCHHA Ha KOHIIAX

npoBojiHuKa BepHa? Ilouemy?

A) b) B)
R R Ra
U U U

r) ITo mpOBOHHUKY C IepeMEHHBIM CeYeHHeM TeueT Tok. Kakoe S S
YTBEpIKJIEHHE O CUJIE TOKA BEPHO? ' -

A) I] <12 12

B) I,=I,

B) I,>1,

n) st yero npejaHa3HAYCHBl U KaK MOJKIIOYAITCS MYHT U JOTOJTHUTEIBHOE
COMpOTHUBJIEHUE?

Bomnpoce! o Teopun paboThr:

a) Kak o jaHHbIM H3MepeHui 10Kka3aTh, YTO CONPOTUBIICHUE MeTalIa pacTeT NPSMOJIMHEHHO
ero qiuHe ?

0) IIpu BKJIFOUEHUH IEKTPUUECKON LIEMH HEKOTOPOe BPEMsI CONPOTUBIIEHNE €€ PE3UCTUBHBIX
npoBoAHUKOB pacter? [Touemy?

B) du3nyeckre OCHOBBI METOJIa U3MEPEHUI B JaHHOU pabore.

r) MOXHO JT1, HCTIONB3YS JAaHHBIE N3MEPEHUH O BEIMYMHE YACTHHOTO COMPOTHBIICHHUS,
OTIpeNIeNIUTh THUIT MeTaja ?

[To 3amanHO# enuHUIE U3MEPEHU OTPeAeTUTh GU3NYECKYIO BEIUYNHY, 10Ka3aTh MPaBUIbHOCTh
OTBETA C MOMOIIIbIO 3aKOHOB:

)CD~B Kn-B Lotc A-B-c Bm
a B) =2

c %) c B r) o 2 B
Bormpocs! u 3aauu:
a) Kaxoii u3 rpagmkoB 3aBUCUMOCTH MOTEHIIMAIA OT COPOTUBIICHHSI CIIPaBEAIUB MIPU
IIOCJIEIOBATEIbHOM COECIUHEHHUH JIBYX IIPOBOJHUKOB Ha y4aCTKE LIETIH, €CIIU COIIPOTUBIICHUE
NpoBOAHMKA | OoJbllle COMPOTUBIIEHUS TPOBOIHUKA 27

v



0) Kakast n3 BeTu4rH Ha3bIBAETCSl PA3HOCTHIO MOTCHIIMAJIOB?

A) AQﬂ

B) B nmpoBoaHMKE MJI0111a/1h TTONEPEYHO CEYCHHS KOTOPOTO 1 MM°, cmiia Toka 1,6 A.
KoHLeHTpanus 371€KTpOHOB B IPOBOJHUKE 102 m IIPU TEMIIEPATYPE 20°C. Haiigute CKOPOCTb
HAIPAaBJIEHHOTO JIBUYKEHUS 3JIEKTPOHOB.

r) [lo npoBOIHUKY B BUE IPSMOYTOJIBHOIO
napauienenumneaa ¢ peopamu a=10cMm, b=5cMm u c=3cm

IIPOITYCKAIOT 3JIEKTPUYECKUH TOK I; BHavane L

NEPIEHUKYIIPHO IIJIOCKOCTH ac, a 3aTeM I, N
NEPHEHINKYIIIPHO INIOCKOCTH bc. B KakoM U3 yKa3aHHBIX AN \I’
HaIpPAaBJICHUH NPOTEKAaHUS TOKA CONPOTUBIICHNE a

POBOTHUKA OOJTBIIIE?

1) Ha rpaduke 3aqanpl 3aBUCUMOCTH CHIIBI TOKA OT HATIPSKCHHS B I

TpeX pasHbIX pe3uctopax. Kakoit u3 peauctopoB umeer 11 2
HauOOJIbIIIee CONPOTHRIIEHHUE. 3
BapuanTs! oTBeTa:

l)nepBsiii; 2)BTOpOii; 3)Tperuii; 4)onpenenutbh HEBO3MOXKHO

v

3.6. TunoBbie KOHTPOJILHBIC 3aJaHUS K TECTY

[Tpu pazpabotke @ T3 no AUCHUIINHE UCIIOIB30BAHA CIEAYIOIIAs CXeMa: pa3/iel
JTUCIIUIUIMHBL, TEMBI pa3zesia JUCIUIIINHBI, KOJIMYECTBO TECTOBBIX 3aJJaHUM U UX THUIIBI HAa
KaXx1yto Temy, opopmieHHas B Buie Ta0nuibl «CTPYKTypa TECTOBBIX MaTEpHAIIOB 110
JUcIUIInHE «Du3uKany.

CTpykTypa poH/1a TeCTOBbIX MATEPUAJIOB MO AUCHUIIHHE «DPU3nKa»

KomnuecTBO TECTOBBIX

Pazngen nucuunianHb Tema .
ACT el 3agaHui, THnbl T3

1. Mexanuka Beenenue. KunemaTuka MmaTepuanbHOW TOUKU U 30 — Tum A
MOCTYNATENbHOTO ABUKEHUS TBEPAOTO TeNa 2—Ttun B

2—-tunC
2 —tun [

JluHaMuKa MaTepHUanbHOM TOUKU M 30 — Tum A
MOCTYNATENbHOIO ABUKEHUS TBEPAOTO TeNa 2—Ttun B

2—-tunC
2 —tun [

MexaHuKa CUCTEMbI MATEPUAJIBHBIX TOUEK 30 — Tum A
2—tun B

2 —1un C
2 —tun [

duzndeckue mosl. 3aKOHBI COXPAHSHHUS 30 — tum A
2—tumn B

2—tun C
2 —tun [

MexaHuka TBEpAOro Tena 30 — Tum A
2—tun B




2 —Tun C
2 —tun [

2. MonexymnsipHast GrU3uKa 1
TepMOIMHAMHKA

OCHOBBI MOJIEKYJISIPHO-KHHETHUECKOH TEOpHH rasa

30 — tun A
2— tum B
2 —rtun C
2 —tun [

Craructuka Makcseia-bonsmana

30 — i A
2— tun B
2 —tun C
2 —tun [

Tepmoannamuka

30 — i A
2—tun B
2 —1in C
2 —tun [

PeanbHble ra3bel v )KUJIKOCTH

30 — i A
2— 1o B
2 — 1o C
2 —tun [

3. DIeKTpUYECTBO

3H€KTpOCTaTI/IKa.

30 —tom A
2— tun B
2 —tun C
2 —tun [

3HepreT1/Iqec1<I/Ie XapaKTCPUCTUKH I1OJIA. OCHOBHEIC
3aKOHBI.

30 — i A
2— 1 B
2 —1nn C
2 —tun J]

HpOBOZ[HI/IKI/I B DJICKTPHUYCCKOM I10JIC

30 — i A
2— 1 B
2 —1nn C
2 —tun J]

JIMDIIEKTPUKY B DJIEKTPUIECKOM I10JIE

30 — i A
2— i B
2 —1in C
2 —tun [

3aKOHBI IOCTOSIHHOI'O TOKa

30 — o A
2— tun B
2 —Tun C
2 —tun [

DJIeKTPUYECKUH TOK B Pa3INUHBIX cpesiax

30 — i A
2— 1 B
2 — 1o C
2 —tun [

4. DNeKTpOMarHeTU3M

MarnuTHOe 1oJie B BAKyyMe

30 — i A
2— i B
2 — 1 C
2 — 1 []

MarnuTHOE 1oJie B BEIIECTBE

30 — i A
2—tnn B
2 —1in C
2 —tun [

SIBnenue 3H€KT‘pOMaFHHTHOﬁ WHAYKIUN

30 — i A
2— 1o B
2 — 1o C
2 —tun [

VYpaBHenust Makcgeiia

30 —tum A
2— i B
2 — 1 C
2 —tun [

5. MexaHn4deckue u
3JIEKTPOMAarHUTHEIE
KoJicOaHUsS 1 BOJIHBL.
BoanoBas u kBaHTOBas

Kunemarrka CBOOOIHBIX TAPMOHHUECKUX
KoJIeOaHui

30 — tun A
2— tum B
2 —tun C
2 — 1 [




OIITHKa

I[I/IHaMI/IKa CB06OZ[HI)IX TrapMOHHUYCCKUX KoJieOaHui

30 — i A
2— tun B
2 —Tun C
2 —tun [

3aryxaromue 1 BEIHYXKICHHBIE KOJIeOaHus

30 — i A
2— tun B
2 —Tun C
2 —tun [

IlepemeHHbII TOK

30 — i A
2—tun B
2 —1in C
2 —tun [

MexaHu4YecKHe 1 QJICKTPOMArHuTHBIC BOJIHBL

30 — i A
2—tun B
2 —1in C
2 —tun J]

BonHoBast ontrka. HTepdepenys u qudpaxums
cBeTa

30 — i A
2— 1 B
2 —1in C
2 —tun [

BoiHoBas ontuka. B3anMonericTBrue cBeTa ¢
BEIIECTBOM

30 — i A
2— 1 B
2 -1 C
2 —tum J]

KBanrtoBas mpupoaa uzmydeHust

30 — i A
2— 1t B
2 —1nn C
2 —tun J]

6. KBaHTOBas MexaHHKA.
®usuka aroma. OCHOBBI
(hM3MKK TBEPAOTO Tena.
DNeMeHTHI SAepHOH HH3UKH
1 pu3nKyM 3eMeHTapHbBIX
YaCTHIL

OCHOBBI KBAHTOBOI MEXaHUKHU

30 — i A
2— 1o B
2 — 1o C
2 —tun [

OCHOBEI TEOpUH aTOMa

30 — i A
2— 1 B
2 — 1o C
2 —tun [

OcHoBHI (hu3ukn TBepAoro teia. CBoicTBa
TBEPABIX TeJl

30 — i A
2— 1 B
2 —1in C
2 —tun [

®duzrka aTOMHOTO sipa. DIeMEeHTapHbIE YaCTUIIBI

30 — i A
2— o B
2 — 1o C
2 —tun [

ABTOp
Bunorpanosa JI.B.

Hroro

D 1116

930 — tumm A
62— tun B
62— i C
62— T ],

CTpyKTypa HTOr0BOro Tecta 3a 1 Kypc no JucuuIInHe

«Puzuka»

Pa3zxen JUCHUITINHBI

Tema

KomnuecTBO TeCTOBBIX
3agaHui, TUnbel 13

1. Mexannka Beeaenne. KunemaTtuka MmaTepuaabHOM TOUYKH U 1 -1 A
MOCTYNATEJLHOTO IBUXKEHUS TBEPJOTO Tea 1 —tun []
JluHaMuka MaTepHUanabHOM TOUKU U 1 —tun A
MOCTYNAaTEJLHOTO IBUXKEHUS TBEPJOTO Teja 1— Tun B
MexaHuKa CHCTEMbI MAaTEPHAJIbHBIX TOUYEK 1 —Tum A
duznyeckue nojsi. 3aKk0OHbl COXPaHEHHUS 3—tun A
MexaHuka TBepAOro Tena 2 —tun A
2. MonekynsipHasi pusuka u OCHOBBI MOJICKYJISIPHO-KMHETHUYECKON TEOPUU ra3a 2 —tun A




TEpMOJUHAMUKA 1 —1un C
Cratuctuka Makcsemia-bonsimana 1—Tuo A
TepmoauHaMuka 3—Tunm A
PeasnpHbIE Ta3bI U )KUIKOCTH 2 —Ttun A
ABTOp z 18
Bunorpanosa JI.B.
15— i A
Hroro 1— i B
1 —tun C
1 —tum []

Onucanne Tpeﬁonaﬂm‘i, BBINNOJTHCHUEC KOTOPBIX HeOﬁXOI[l/IMO AJIA YCIICITHOTO BBINIOJIHCHUA TECTa

3HaThb:

- (pu3MYECKIE OCHOBBI MEXaHHKH, JICKTPUYCCTBA U MarHeTH3Ma, (PU3UKHU KojeOaHWi U BOJIH, KBAHTOBOW (DU3UKH,
SIEKTPOIMHAMUKH, CTATUCTHUECKOW (DU3UKU M TSPMOINHAMHKH, aTOMHOH U SACPHON (QHU3HKHY;

- OCHOBHBIC TIOHATHS, 3aKOHBI H TEOPUU KITACCUIECKON U COBPEMEHHOH (PH3HK;

- crtocoObI onHcaHusl (PU3UIECKOTO Mpoliecca B MH(POPMAIIMOHHBIX HCTOYHUKAX: TpadUKH, TaOIHIIBI, (POPMYIIEL,
JIOTHYECKHE OMHCAHUA 1Mo (PU3HKE

Ymern:

- UCTIOJIb30BATh OCHOBHBIE 3aKOHBI (PU3MKU MMPU PEIICHUH 33/1a4;

- IPUMEHATh MATEMATHYECKHE METO/IbI, (DU3NUECKHE 3aKOHBI M BBIYUCIUTENbHYIO TEXHUKY ISl PELICHUS 337134,
- IPOBOAUTH N3MEPEHUs], 00pabaThHIBATh M NPEACTABIATH Pe3yJIbTaThl;

- OIpeAeTATh MapaMeTphl (U3NIECKOTO MPOoIIecca, 3a1aBacMbIe ¢ TOMOIIBIO TpaduKOB, TabIuIl, HopMyI,
JIOTHYECKOTO OMKMCaHMsl B MTHPOPMAIIMOHHBIX UICTOYHUKAX 110 H3HKe

Baagers:

- MaTeMaTUYECKHM OMUCaHHeM (pU3NYECKUX SIBJICHUI U MPOIIECCOB B CTAHAAPTHBIX (PU3UUECKHX 3a]a4ax;
- HaBBIKaMH TIPIMEHEHUS] OCHOBHBIX SIBJICHHI M 3aKOHOB (DM3UKH sl pelieHus GU3MYECKHX 3a/ay;

- HaBBIKAMH NIPAaBUJIBHON KCILTyaTallul OCHOBHBIX IPHOOPOB M 000PYIOBAaHUS COBPEMEHHON (GH3HUecKon
nabopaTopuu;

- HaBBIKaMH 00pabOTKH U HHTEPIPETUPOBAHUS PE3YIIbTATOB SKCIICPUMEHTA B TOM YHCJIE C IIOMOLIBIO
MH(POPMALMOHHBIX HCTOYHHKOB

Oo0mree KoJIMYeCTBO TecTOBBIX 3aAannii: 18 (15 - tuna A, 1 - tuna B, 1 - tuma C, 1 - tuma JI). TecTsr
(hopmupyroTcs u3 GOHAA TECTOBBIX 3aJaHH IO JUCIUILTHHE ITyTEM CIyYaliHOHW BRIOOPKH.

Bpemsi npoBeaenust tecra: 60 MUHYT

IIpoxoanoii 6aaa: OOyyaronuiicst HaOpas Ipu TecTHPOBaHUH OoJiee 69 GaToB

JonosinuTenbHble TpeGoBanus: [Ipy BHITOIHEHUH TECTa MOXHO TOJIb30BATHCSI CIIPABOYHBIME MaTEpUATIaMHU,
TabIuIaMu

OT3, mpoxoaHOit 6a1, KPpUTEPUH OLIEHKHU, KOJMYECTBO BOIIPOCOB B TECTOBOM 3aJJaHUU
cootBeTcTBYyeT @POC AUCHUIUINHBL, BEICTABIIEHHOMY B 3JIEKTPOHHON MHPOPMAIIMOHHO-
obpazoBarensHOM cpeae 3a0MKT Upl'YIIC, noctynHolt o0y4aromemMycs 4epes3 ero JMUHbIN
KaOUHET.

Hwxe npuBeneH oOpasel THIIOBOTO BapHaHTa TECTOBBIX 3a/1aHUi, TPEyCMOTPEHHBIX
paboueit mporpaMMoi.

O6pazel TUIIOBOTO BapHaHTa UTOTOBOTO TECTOBOTO 3a/laHuUs
3a 1 kypc no aucuuiuiie «Pu3nKa»

1. HaliTi 3aKk0H NPSMOIUHEHHOTO IBUKEHHS TeJa, €CIIH €0 CKOPOCTh MEHSIETCSI 110
3akoHy V =0.6¢ (M/c) u B MOMeHT BpeMeHH 7, =0c Monyns s, =0Mm.

OTBeTHI:

1 s=03¢"+1
2 s=0,2t" +1¢
3 5=03t"

4 5=0.2¢




2. 1o rpaduky 3aBUCMMOCTH CKOPOCTH JABM)KEHHUS Tella OT BpEMEHH YCTaHOBUTD

MPAaBWIBHYIO MOCIEA0BATEIBHOCTD IYTH JJISI KaXKI0TO y4acTKa.
v 4 mic)
)

14wMm
212mM
32M
4 8m

3. Ha 1eBOoM puUCyHKE NPEICTABIEHBI BEKTOP CKOPOCTH U BEKTOP PaBHOJEHCTBYIOIIEH BCEX
CHWJI, IEMCTBYIOIINX Ha Teso. Kakoi U3 4eThIpeX BEKTOPOB HA IIPAaBOM PUCYHKE YKAa3bIBAET
HalpaBJIeHUE BEKTOPA YCKOPEHUs 3TOro Tena? (BIUIIMTE IPaBUIbHBIN OTBET)

3 4

i P
- L

A

F 2 1

4. Cuita, npusIoKeHHas K MaTepualbHON TOUKE, TOJUUHSETCS 3aKoHy F =k = const .
Kakoii u3 rpaukoB, npeyioKeHHBIX B BAPHAHTaX OTBETOB, OIMCHIBAET 3aKOH 3aBUCUMOCTH
MMITyJIbCa TeJla OT BPEMEHH, eciiu mpu t= Oc ummyibc paseH 0.

P P P,
A i E} i B) I
t t Ty t

5. JIBa rpy3uka mo 2 Kr Kax/Iblii, CBsI3aHHBIE MEX/1y OO0 HEPACTHKUMON HUTHIO,
JBHKYTCS IO TOPU30HTAIBHON ITOBEPXHOCTHU MO AEUCTBHEM CHIIbI 3 H, mprIoKeHHOM K
OJIHOMY M3 HUX NapaJlJIeNIbHO MOBEPXHOCTH. ONpenenuTh yCKopeHue cucteMbl. CUIION TpeHus
npeHeOpeyb.

Ortser:

1.0,75H

2.6 H

3.1,5H

4.12H




6. Ilo 3aganHOMY rpaduKy 3aBUCIMOCTH CHJIBI OT BPEMEHU MOXHO BBIYHCIUTH HCKOMYIO
buznYeCcKyI0 BEIMYMHY KaK IJIOIMAab GUTYpPbI OABCt2t1O , OTPAHMYEHHON KPUBOU U OCBIO
BPEMEHH.

Fy C
A B

>
I | ta t

Ortset:

1. paboty

2. U3MEHEHHUE UMITYJIbCa
3. MOIIIHOCTh
4. maccy

7. Ilon neiicTBEM HEKOTOPO CUJIbl MaTepUaIbHas TOYKA Maccol m= 1 Kr JABHKETCS 110
3akoHy s=2 — 3t + 5t>. HaiiTi paGoTy, coBepIIaeMyio 3TOil CHIION, TIPH HePEMEIICHIH Te/Ia B
IPOMEXYTKE BpeMeHH oT t;=1c 1o t;=2c.

Ortser:

1. 20 dx
2. 60 JIx
3. 120 dx
4. 140 Ik

8. Jlan rpaduk CKOpPOCTH NPAMOJMHEHHOTO IBMIKEHUS Teia

MoJ JeHCTBHEM TOJLKO CHIIBI TsKecTH. Macca Tena 3 kr. Haiitu
MOTEHIUAIBHYIO SHEPTHUIO T€Jla B MOMEHT BpEMEHU t;=3c.

Ortser:

1. 1350 [x;

2. 1200 JIx;

3. 750 JIx;

4.0

t&)

9. HailT MOMEHT MHEPIIMHU CUCTEMBI TE€JI, COCTOSIIEH U3 CTepKHs JuIMHOI0 L Maccoi
M=2m u MaTepraabHO! TOUKH MacCOU m, 3aKPEIUICHHOM Ha KOHIIE CTEP)KHS. 3aKpeIrIeHHas

BEPTUKAJIbHAs OCh BPALLIEHU PACIIOI0KEHA HA PACCTOSIHUM 8 = — L ot cBoGomHOTO KOHIIA
CTEPIKHS.
i
L ﬂf |
T : i
1 ===
| Doa
RS SR R R T R e by
S
OrtBerT:
12
1. =mlI*
36
15
2. —ml?



3. ﬁmL2
36

4. %mﬁ
36

10. Ha ToHKHII HEBECOMBIN CTEPKEHb MPUIOKEHBI =
nse cuwibl Fi=100 H u F,=300 H. 4uTo0sI cTep>keHb ObLIT B
pPaBHOBECHH, OCh BpAIICHHs JOJDKHA MPOXOJHUTH dYepes

TOYKY:
Ortser:
1. 5

Rl
NN NI

11. B cocyne conepxkurcs 0,5 mons Boasl HoO. Haiitu Maccy Bojibl B cocye.

OrtBerT:

1. 3-10%° kr;
2. 3107 kr;
3. 9107 kr ;
4. 9-10"% kr.

12. B cocyne conepxkutcs 3 MOJb ra3a. 3aTeM JIONOJHUTENBHO 3aKadallid 3TOT JKe ra3
9 2 9
comepxamuii 6 10% Monexyst. Haiiti 06Iiee KOIMYeCTBO MOJIEKYII ra3a B KOHIIE IpoIecca

3aKa4YKH.
Ortser:
1. 6:10%
2.12:10%
3.18:10%
4. 24-10%

13. TIpu HEM3MEHHOM KOHILEHTPALIMK MOJIEKYJI HAEAbHOTO ra3a B pe3yJbTaTe HarpeBaHUS
JIaBJICHHUE T'a3a YBEIUYMUIIOCHh B HECKOJIBKO pa3a. Kak n3aMeHunachy cpefssis KBaapaTu4aHast
CKOPOCTh TEIJIOBOTO JBMKEHMSI MOJIEKYJ ra3a MpH 3TOM? Y CTaHOBUTH COOTBETCTBHE

JlaBnenne yBennumiocs B 3 pasa

CpenHss KBaApaTUIHAs CKOPOCTh YBEIWYIIIAch B 9 pa3

JlaBieHre yMEHbIIUIIOCH B 2 pa3a

CpenHss KBaipaTUYHAsE CKOPOCTh YMEHBIIHIIACh B 4
pasa

JlaBieHne yMEeHbIINIOCH B 3 pa3a

CpenHss KBaipaTHYHASI CKOPOCTh YMEHBIIHIIACH B 9
pasa

JlaBneHne yBenmImIiIoCh B 2 pasa

CpenHsis KBaApaTHIHAS CKOPOCTH YBEIWIIIIACh B 4 pa3

14. Ha pucynke npenacrasieH rpapuk GyHkuuu f(v) = ;ITN pacrpeneneHnst MOJIEKYII
v

U/IeaIbHOTO ra3a 1o cKopocTsaM (pacnpenenenue Makcsenia). Kak mensercs miomans Gurypsl,
OTpaHUYEHHOM KPUBOHM M OChIO CKOPOCTEH Mpu yObIBAHUM TEMIIEPATYPHI?

OrtBer:

1. ¢ yObIBaHMEM TeMIEPaTyphl IJIOMIAAb 10 KPUBON BO3pacTaer,
2. ¢ yObIBaHMEM TeMIIepaTyphl IUIOIIAAb [10JT KPUBOM YOBIBAeT,
3. ¢ yObIBaHHEM TEeMIIePaTypPhI TIOMIAL IO KPUBOM OCTAETCSI TOCTOSTHHOM U HEPaBHOM

CAUHUIIC,

4. ¢ pocTOM TeMIepaTyphl IIOMIAb O] KPUBOM OCTAETCS MTOCTOSHHOW U paBHOM

CAUHUIIC.




15. IIpu Hen3MEeHHOH a0COMIOTHOM TeMIepaType KOHIIEHTPAIUs MOJIEKYJT HI€aIbHOTO ra3a
ero OpuTa yBenuueHa B 4 pa3a. Bo CKobKO pa3 mpu 3TOM HU3MEHWIOCH JaBJeHUE Ta3a’?

Orser:

1. yBenmmumiioch B 4 pasa;

2. yBEIMYMJIOCH B 2 pa3a;

3. yMeHbIIWJIOCH B 4 pasa;

4. HEe U3MEHUJIOCH.

16. UneanbHblii ra3 oAl koaudecTBO TeioThl 300 Ik, a BHEIIHUE CUJTBI COBEPIIIIIN
Hag HUM padoty 100 [Ix. Kak npu »ToM u3MeHUIaCh BHYTPEHHSIS YHEprus ra3za?

Ortser:

1. yBenmumiiacs Ha 400 [Ix;

2. yBenumumiach Ha 200 J1x;

3. ymenpmmnacs Ha 400 [Ix;

4. ymenbmunack Ha 200 J[x.

17. Kakast BenmuunHa ocTaéTcs HEM3MEHHOM B M30XOPHOM TIpoliecce ra3a?
Otser:

1. pabora;

2. TEmjIoTa;

3. BHYTpEHHsIS SHEPTUS;

4. SHTpONHUSI.

18. Mcronb3yst ICUXPOMETPHIECKYIO TaOIIHILY, TOKa3aHHUsI CYXOTO TEPMOMETPA teyx=20°C
Y OTHOCHUTEJIbHYIO BlIaXXHOCTh D=66% n3mepseMoro Bo3ayxa, ONpeesIuTh OKa3aHUs BIaXKHOTO
TEPMOMETPA.
[lcuxpomerpuyeckas Tadnauna

toyx Pa3HOoCTh NOKa3aHUM CYyXOro U BIaKHOTO TEPMOMETPOB
°C 0 1 2 3 4 5 6 7 8
10 100 88 76 65 54 44 34 24 14
11 100 88 77 66 56 46 36 26 17
12 100 89 78 68 57 48 38 29 20
13 100 89 79 69 59 49 40 31 23
14 100 90 79 70 60 51 42 33 25
15 100 90 80 71 61 52 44 36 27
16 100 90 81 71 62 54 45 37 30
17 100 90 81 72 64 55 47 39 32
18 100 91 82 73 64 56 48 41 34
19 100 91 82 74 65 58 50 43 35
20 100 91 83 74 66 59 51 44 37
21 100 91 83 75 67 60 52 46 39
22 100 92 83 76 68 61 54 47 40
23 100 92 84 76 69 61 55 48 42
24 100 92 84 77 69 62 56 49 43
25 100 92 84 77 70 63 57 50 44

Orser:

1.24°C

2.16°C

3.23°C

4.17°C




CTpyKTypa HTOr0BOI0 TeCTa 3a 2 Kypc 3 ceMecTp 1m0 AUCHHILINHE «DU3HKA

Paznen nucurinHel

Tema

KomnaecTBO TeCTOBBIX
3aaHui, Tunel 13

3. DIeKTpU4ecTBO DNeKTpoCTaTHKA. 2 —tun A
1 —Ttun B
DHepreTudyeckue XapakTepucTuku nous. OCHOBHbIE 2 —Ttun A
3aKOHBI.
IIpoBOIHUKH B AJIEKTPUYECKOM TI0OJIE 1 —Tum A
JIMDIIeKTPUKY B SIEKTPUUECKOM MOJIe 1 —Tum A
3aKOoHBI IOCTOSHHOTO TOKa 2 —Ttun A
1 —Tun C
DneKTpUYecKuil TOK B pa3IMYHbIX Cpeaax l—tun A
4. DnexTpoMarHeTu3sM MarauTtHoe 1oJie B BAKyyMe 1 —tun A
1 —tun ]
MarsHuTHoe 1noJie B BEIECTBE 2 —Ttun A
SIBeHME MIEKTPOMArHUTHOW UHAYKIIUH 2 —Ttun A
YpaBHeHust MakcBeina 1 —Tum A
ABTOD Z 18
Bunorpanosa JI.B.
15— tum A
Hroro 1— i B
1 —1un C
1 —tun []

Onucanne Tpeﬁonanm“d, BBINNOJTHECHUEC KOTOPBIX HeOﬁXO}II/IMO AJIA YCIICITHOTO BBINTOJIHCHUSA TECTa

3HaThb:

- (huznuecKre OCHOBBI MEXaHHUKH, 3JIEKTPUYECTBA M MarHeTu3ma, (pU3uK1 KosieOaHuil U BOJIH, KBAHTOBOW (H3HKH,
ANIEKTPOAMHAMUKH, CTATUCTUUECKOIN (PU3UKH U TEPMOJMHAMHKH, aTOMHOM U SICPHOI QUMK

- OCHOBHBIC TTOHATHS, 3aKOHBI I TEOPUH KITACCHIECKOH M COBPEMEHHON (DM3HKH;
- crI0cO0bI onMcanust (PU3MYECKOTo Ipoliecca B NHPOPMaNOHHBIX HCTOYHUKAX: TpaduKu, TaOIuIpl, GOpMYJIHI,
JIOTHYECKHE OIMCaHMs 0 PHU3HKE

YMern:

- UCTIOJIb30BATh OCHOBHBIE 3aKOHBI (PU3MKU MPU PEIICHUH 33/1a4;
- IPUMEHATh MAaTEMAaTHYECKHE METO/IbI, (PU3NUECKHE 3aKOHBI M BHIYUCIUTENbHYIO TEXHUKY ISl PELICHUS 337134,
- IPOBOJIUTH U3MEPEHUsI, 00pabATHIBATE M MPEICTABISITH PE3YIIbTAThI,
- ONIPEJEIATh apaMeTphbl PU3NIECKOro Mpoliecca, 3aiaBaeMble ¢ IOMOIIBIO rpadUKoB, TaduL, Gopmyl,
JIOTHYECKOTO OMKMCaHMsl B MHPOPMAIIMOHHBIX HCTOYHUKAX 110 (pu3nKe

Baanernb:

- MaTeMaTHYECKHM OMUCcaHHeM (pHU3NYECKUX SIBJICHUI U MPOIIECCOB B CTAHAAPTHHIX (PU3UUECKHX 3aa4ax;
- HaBbIKAMU TIPIMEHEHUS] OCHOBHBIX SIBJICHHI M 3aKOHOB (DM3UKH sl pelieHus GU3MYECKHX 3a/1ay;
- HaBBIKAMH TPABHJIBHON 3KCIUTyaTalliid OCHOBHBIX PUOOPOB U 000PYA0BaHUS COBPEMEHHOM (hH3HUYECKOi

naboparopuu;

- HaBBIKaMH 06pa6OTKI/I W MHTCPIIPETUPOBAHUS PE3YJIbTATOB SKCICPUMCHTA B TOM YUCJIC C TIOMOLIBIO

I/IH(I)OpMaHI/IOHHLIX HCTOYHHUKOB

Oobu1ee kosimuecTBO TecTOBbIX 3aAanmii: 18 (15 - tuna A, 1 - tuna B, 1 - tuna C, 1 - tuna ). Tectsl

dhopMupyroTcs u3 GOHIA TECTOBBIX 3aJaHH IO JUCIUILTHHE ITyTEM CIYYallHOW BRIOOPKH.

Bpems npoBeaenust tecta: 60 MUHYT

ITpoxoanoii 6amn: Odyuaronuiicss Habpaj Npu TecTUpoBaHuH Oosiee 69 GayuIoB

IIOHOJIHHTCJIBHI)IG TpeﬁOBaHI/[ﬂ: HpI/I BBIIIOJITHEHHUH TECTAa MOKHO MMOJIb30BATHCA CIIPABOYHBIMU MaTCpUaIaMu,

TadJIMIaMHA

DT3, mpoxoaHOM 0auI, KPUTEPUH OLIEHKH, KOJIMYECTBO BOIIPOCOB B TECTOBOM 33/ IaHHH
cootBeTcTByeT @POC AMCHUIUTNHBI, BEICTABIEHHOMY B 3JIEKTPOHHON HHPOPMAIIHOHHO-
oOpazoBarenbHoil cpene 3a0KT Upl'VIIC, noctynHoit o0ydaromemMycs uepes3 ero JNYHbIN

KaOUHET.

Huxe npuBesien oO6paselr THIIOBOIO BapHaHTa TECTOBBIX 3a/laHUM, MPEAYCMOTPEHHBIX

paboueii mporpamMmoit.

OO0pa3en THTIOBOTO BapUaHTa UTOTOBOTO TECTOBOTO 3a/IaHUs




3a 2 Kypc 3 cemecTp 1o gucuuminie «Pusnuka»

1. /Ise MaTrepuaibHble TOYKH, UMEIOIINE 3apsibl q U (p U HAXOASIIUECs IpyT OT apyra Ha
paccrosHuu R, nelcTBYIOT IpyT Ha apyra ¢ aekTpuueckoit cuinoit Fy.  C kakoii cuiioit F; oHn
OyIyT IeCTBOBATH JAPYT HA JApYra, €CJIU KaKIbIi 3apsi]] yBEJIIMYUTh B JIBAa pa3a U PacCTOSTHUE
MEX1y HUMH YBEJIMYUTH TaKKE B /1B pa3a,

OtBer:
L E_L
F, 4
) il
F, 2
3. hog

(=)

2. IlonoxutenbHbll 3apsa Tena usMeHwics oT qo= +8HKm mo q = +9,6 uKu. Kax
U3MEHWIOCh KOJINYECTBO JIEKTPOHOB B JJAHHOM Teje?

Ortser:

1. yBennumiiock Ha 10 31€KTpOHOB,

2. yMeHbIINI0Ch Ha 10 37€KTPOHOB,

3. yBEIMYMIIOCH Ha 10" sexTpoHoB,

4. ymenpumnock Ha 10" smexTporos

3. Yerblpe 3apsima qu=—-Q=—q3=+q U
= 2q 3aKpeIUleHbl B BepIIMHAX Kajgpara co 2
CTOPOHOH @, KaK TIOKa3aHO Ha JICBOM pPHCYHKE.
3apsasl () U (4 TOJOKUTENBHBI, a 3apsalbl ¢ U (3
OTPHUIIATEITEHEI. Yxkaxure HaIpaBJICHUE
paBHOJICHCTBYIOIIEH ANEKTPUYECKUX CHIL,
MIPHJIOKEHHBIX K 3apsay (o, BRIOPAB HampaBleHHUE, U3
MPEJIOKEHHBIX HA TPABOM PHCYHKE. 4 o3

OtBer

h
I=

4. Yactuma mMaccoit m=0,5ur=0,5-10"r u ¢ 3apsI0M q=10"15Kn IIPOLLJIA B JIEKTPUUECKOM
MOJIE YCKOPSIOIYI0 pazHocTh moTeHuanoB U=1kB. Haiitu ckopocTs V 4dacTuiisl B KOHIIE
JIBYDKEHUS, €CIIM HavanbHas ckopocTh V=0 M/c.

Otser:

1. 1,8 m/c

2. 2 wm/c

3. 20 m/c

4. 63,2 m/c

5. HanpskeHHOCTBIO IPOU3BOJIBHOTO JIEKTPUYECKOTO TOJISI HA3bIBACTCS:

1) oTHOIIEHNE CHUIIBI, IEHCTBYIOIEH Ha 3apsl, K 3apsAy CO3/aI0IIEMY 3TO I0JIE;

2) OTHOIIIEHHE CUJTBI, IEUCTBYIOIIEH Ha 3apsl, K 3apsly HaXOAIIEMYCs B 3TOM I0JIE;

3) OTHOIIEHNE CHIIBI, IEHCTBYIOLIEH HA BHEILIHUI 3apsi/i B AJIEKTPUUYECKOM I10JIE, K
BEJIMYMHE ITOTO 3apsija.

Kaxoe 13 npeanoxeHHbIX oNpeaeaeHuil BEpHO?

6. MG)KI[y ABYMS MCTAJTNIMICCKUMU 0JIM3KO0 PACIIOJIOKCHHBIMU TIACTUHAMU,
YKPCIUICHHBIMU HAa U30JHUPYIOMIUX MOACTABKAX, IIOABCCUIIN Ha IICJIKOBOM HUTHU JICTKUH



He3apsHKEHHBIN mapuk 13 Goisru. Korna miacTuHel HOJCOSAMHIWINA K PA3HOMMEHHBIM KJIEMMaM
BBICOKOBOJIbTHOTO UCTOYHMKA HANPSKEHUS, IIAPUK MIPUILEI B ABMXKeHHE. ONUIINTE IBUKEHHUE
HIapuKa 1 00BSICHUTE €TO.

Otser:

1. BHauase mapuK JICKTPUIYETCS U MPUTATHBACTCS K JIEBOH IIIACTHUHE, 3aTEM 3apsHKaeTCsI
HOJIOKHUTEIBHO M OTTOJIKHYBILUCH OT HEE MPUTATUBAeTCA K paBoil. OH HAYMHAET COBEPILIATh
KOJIeOaHMSI;

2. BHayaJe MIapUK NPUTITUBACTCA K OTPULIATENIBHO 3aPsHKEHHON IUIACTHHE, 3aTEM
3apsHKaeTCst OTPUIATEIBHO M OTTOJIKHYBIIUCH OT HEE MPUTATUBACTCS K JIeBoi tutacTuae. OH
HAuYMHAeT COoBepIIaTh KojeOaHMs;

3. MAPUK IEKTPU3YETCS U MPUTATHBACTCS K JIEBOU TUIACTHHE U MPEKPAIIAET ABHKEHUE.

4. nm1apyK NpUTATUBAETCA K IPABOH MJIACTUHE U IPEKpallaeT JBMKEHUE

7. JInst OJIIPHOTO IUAJICKTPUKA CHPABEOIUEbl YTBEPIKICHHS:

1) OGpazen quAIEKTPUKA B HEOAHOPOAHOM BHEIIHEM SJIEKTPUUYECKOM I10JI€ BTSTHBACTCS B
obJacTh 0oJiee CHIILHOTO TOJIA.

2) JIumoapHBIH MOMEHT MOJICKYJIBI TUAJICKTPUKA B OTCYTCTBUE BHEIIHETO AJICKTPUICCKOTO
I0JISl PaBEH HYJIIO.

3) JludnexTpudeckas BOCIPUUMYUBOCTh 0OpaTHO MIPOMOPIIMOHAIBHA TEMIIEpaType.

OtBer:

1. Bce TpH,

2.1u2,

3.2u3,

4.1u3

8. BeIunCIMTh SKBUBAJICHTHOE CONPOTHUBIICHUE COCAMHCHUS Fo [~
pe3uctopoB Rj=R,=R3=R4=5 Om.

OrtBerT:

1. 20 Om E—

2.10 Om I

3. 6 Om By
4. 30m

9. BHemwHss MOIHOCTh Lend mnocrosaHoro 0%
TOKa MUMEET CJEAYIONIYIO0 3aBUCHUMOCTh OT BHEIIIHETO
conpotusiienus uenu. Onpeaenuts IJ[C ucTouHnka
TOKA.
OrtBer: 1
1.12B 10 -
2. 18B
3. 24B i i
4.36B

L_h.
)
]
=

10. YcTaHoBUTE COOTBETCTBUE

3HGpFI/IH TOKa Ha y4aCTKE LCIH W = U -q= U . I s

DHeprusi TOKa B ey W=&-q=&-1-t

3axon Ixoyns — Jlenma Q _ 12 Rt

11. Beibepure u3 npenoxkeHHbIX GOpMYIT epBbIi 3aKk0H Dapajes 1Isl JIEKTPOIH3a
Otser:
1. m=kq=klit




1A

2. k=——

Fn
3. j=gnlb, +b )E
4. j=nq,v

12. Ycranosure MMPaBUJIbHYIO IMOCJIICAOBATCIIbHOCTb OTBCTOB IJIA NAPAJIJICIIbHBIX TOKOB

1. HapaJ'IJ'ICJ'II)HLIe IMPOBOAHUKHU C JJICKTPUICCKUMU
TOKaMM...

A. OTTaNKHBaIOTCS WX OPUTATHUBAIOTCA B 3aBUCUMOCTHU
OT HaIlpaBJICHUS U CUJIbI TOKA

2. Ecin HanpaBJICHUS SJICKTPUICCKUX TOKOB
COBIIAAAr0T, TO MPOBOAHUKHU

b. oTTankuBaroTcs

3. Ecmu HanpaBJICHUS SJICKTPUICCKUX TOKOB
IIPOTHUBOIIOJIOKHBI, TO IPOBOAHUKH

B. otrankuBaroTcs wiu OPUTATUBAIOTCS B 3aBUCUMOCTHU
OT HaIIpaBJICHUSA TOKOB

I'. mputarusarorcs

13. Yacrtuua ¢ 3apsioM q BJIETaET CO CKOPOCThIO V B

OJIHOPOJHOE MarHWTHOE MoJie MHAYKIKEH B u aBmxkercs mo
TPacKTOPHUH yKa3zaHHOM Ha uepTexe. OnpenenuTe 3HaK 3apsaa u
YrOJI 0L MEXK]Ty HallPaBJICHUEM JBUKCHUS U TUHUSIMHA UHTYKIUH.

Ortger:

1.g>0 u 0=0"
2.¢>0 n a=90"
3.g<0 u 0=0"
4.9<0 u 0=90"

14. Kak Ha3bIBalOT BEIIECTBO, B KOTOPOM CYMMAapHbIII MarHUTHBIA MOMEHT MOJIEKYJIbI
3HAYUTENILHO OOJIbIIIE MArHUTHOTO MOMEHTA OJHOTO OPOUTAIIBHOTO JIEKTPOHA; B 3TOM

BellecTse [>>1
Orger:
1. hbeppoMarHuTHEIM
2. mapaMarHuTHBIM
3. AMaMarHUTHBIM

15. U3 TEOPCMBI O HUPKYJIIALIUN BEKTOPA HHAYKIITUU MAIrHUTHOTO ITOJISA HpHMOHHHeﬁHOFO

TOKA BBITEKAET, YTO:
OrtBerT:

1. 3apsig B MAarHUTHOM TI0JI€ TOKa 00J1a/iaeT MOTEHIIMAIbHON SHEPTUH,
2. MarHUTHOE T10JI€ TOKA SIBJISIETCSI BUXPEBBIM,

3. BBIIOJIHSIETCS IPUHIIUI CYIIEPIO3ULIAN MTOJIEH.

4. moATBEPKAAETCS 3aKOH COXPAHEHUS SHEPTUU

16. Beibepure npaBuibHoe yTBepkaeHue, DJC nHAYKIIUHN, FeHeprpyeMasi B MOKOsIIIECs

pamMKe, 3aBUCUT TOJIBKO OT
OrtBer:

1. HanpaBNEHUs BEKTOpA MAarHUTHON WHIYKIIMHA

2. MOAyJI BEKTOpa MArHUTHOW MHAYKIINH
3. mOTOKa BEKTOpa MarHUTHON MHAYKIIUU
4. CKOPOCTU U3MEHEHHNS IOTOKA BEKTOpa MarHUTHOM MHTyKLIUU

17.3a 5 ¢ MarHUTHBII OTOK, TPOHU3BIBAIOLIUI IPOBOJIOYHYIO PAMKY, YBEITUUMIICS OT 3

1o 8B6. YUemy paBHO nipu 3ToM 3HaueHne DJ]C uHayKIuu B pamke?

Ortser:
1.0,6 B



2.1B
3.1,6 B
4.25B

18. Ilonnas cucrema ypaBHeHU MakcBeiia ISl 3J€EKTPOMAarHUTHOTO TIOJISl UMEET BUL:
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CIIpaBCIJIMBa AJIA IEPEMCHHOI'O SJICKTPOMArHuTHOI'O IIOJIA ...

BapuanTsl 0OTBETOB:

IIPY HAJIMYNU 3apsSHDKEHHBIX TEN U TOKOB IIPOBOJUMOCTHU
B OTCYTCTBME 3apsKEHHBIX T€JI U TOKOB IIPOBOJIUMOCTH
B OTCYTCTBHE 3aps’KEHHBIX Tl

B OTCYTCTBHE TOKOB IIPOBOJUMOCTH

N —

W

CTpyKTypa HTOr0OBOI0 TecTa 3a 2 Kypc 4 ceMecTp mo aucumuiuvinie «Dusukay

Paznen nucuuminab

Tema

KonunuectBo TeCTOBBIX
3agaHui, Tinbel T3

5. MexaHudeckue u Kunematrka cBOOOJHBIX TAPMOHHUYECKUX 2 —tum A
3JIEKTPOMAarHUTHbIE KoJIeOaHuH 1 —Tun [
KOJiecOaHUS U BOJIHBL. JlnHaMuka CBOOOIHBIX TAPMOHIUYECKUX KOJICOaHUH 2 —tun A
BonnoBast u kBaHTOBas 3aryxaronue 1 BEIHYKJICHHBIE KOJIeOaHHs 2 —Ttun A
OIITHKA IlepemeHHbII TOK 2 —Ttun A
MexaHHUYECKHE U 3JIEKTPOMArHUTHBIE BOJIHBI 1 —Tum A
BonroBas ontuka. MaTepdepernns u mudpakuns 1 —Tun B
cBeTa
BomnnoBast ontruka. Bzanmopgeicresue cBeta ¢ 1—Tuo A
BEIIICCTBOM
KBanToBas npupona uznydeHus 1 —Tun A
6. KBaHTOBas MeXaHUKa. OCHOBEI KBAHTOBOM MEXaHHKH 1 —Tum A
®uznka aroMa. OCHOBBI OCHOBBI TEOpUH aTOMa 1 —tum A
(hU3MKM TBEPIOTO TEa. OcHoBHI (hu3uku TBepAoro teia. CBoicTBa 1 -1 A
DJIEMEHTBI ;mepHoﬁ (I)I/ISI/IKI/I TBEPIBIX TEJI
1 (DU3MKH 3IEMEHTAPHBIX ®u3rKa aTOMHOTO si7jpa. DJIeMeHTapHble YaCTULIBI 1—Tuo A
YacTHIL 1 —Tun C
ABTOp 2 18
Bunorpanosa JI.B.
15— v A
Hroro 1— tun B
1 —Tun C
1 —tun []

Onucanue TpeGOBaHUIl, BHINOJHEHHE KOTOPbIX HEOOX0IUMO 1JIsl YCHELIHOI0 BbINOJHEHHS TeCTa

3HaThb:

- (1)I/I3I/I‘~ICCKI/I€ OCHOBBI MEXaHUKHU, JJICKTPUICCTBA U MarHeTuima, (1)I/I3I/IKI/I KoJieOaHui U BOJIH, KBaHTOBOU (1)I/I3I/IKI/I,
QJICKTPOANHAMUKH, CTaTUCTUYECKOU (1)I/I3I/IKI/I 1 TCpMOJMHAMUKH, aTOMHOU u HHCpHOﬁ (1)I/I3I/IKI/I;
- OCHOBHBIC NOHATHUS, 3dKOHBI 1 TCOPUU KJIACCHYECKOM B COBpeMeHHOfI (l)I/ISI/IKI/I;




- CHIOCOOBI onucanus (PU3MYECKOTO Mpolecca B HHPOPMAIMOHHBIX HCTOYHUKAX: TPadUKH, TaOIUIBL, (HOPMYIIHI,
JIOTHYECKHUE OMUCAHUS 0 PHU3HKE

Ymersn:

- UCTIONIb30BaTh OCHOBHBIE 3aKOHBI (PU3MKH NPH PEIICHNH 3a]ad;

- IPUMEHATh MaTEMAaTHYECKUE METOIbI, (PU3MUECKHE 3aKOHbI U BBIYMUCIUTENbHYIO TEXHUKY AT PEIICHUS 3a]a4;
- IPOBOANTH U3MEPEHNUS, 00pabaThIBATh M NPEACTABIATH PE3yIbTaThI;

- OTIpeeIATh TapaMeTPhl PU3NIECKOTO MIPOIIecca, 3a1aBaeMble ¢ TOMOIIBI0 TpaduKOB, TAOIHUI, HOpMYI,
JIOTHYECKOTO ONMCaHMs B MH(POPMAIIMOHHBIX HCTOYHUKAX 110 (pr3nKe

Baagernb:

- MaTeMaTHYECKUM OIMHCAHUEM (PH3UYECKUX SIBJICHHI U MPOILIECCOB B CTAHIAPTHBIX (PH3UUECKUX 3a1a4ax;
- HABBIKAMHU PUMEHEHHUS OCHOBHBIX SIBICHHUI 1 3aKOHOB (DM3HMKH IS pelICHHs (PU3NYECKHX 3a/1ay;

- HABBIKAMH NPABUIBHON IKCILTyaTall OCHOBHBIX MPUOOPOB U 00OPYIOBaHHUS COBPEMEHHON (pU3MUYECKOi
naboparopuu;

- HaBBIKaMH 00OpabOTKH U HHTEPIPETHPOBAHUS PE3YIbTATOB SKCIICPUMEHTA B TOM YHCIIE C IIOMOMIBIO
UHGOPMAIMOHHBIX HCTOYHHKOB

Oobu1ee kouecTBO TeCTOBBIX 3aAanmii: 18 (15 - tuna A, 1 - tuna B, 1 - tuna C, 1 - tuna ). Tectsl
(hopMmupyroTcs u3 GOHIA TECTOBBIX 3aJaHUI IO JUCIUIUIHHE ITyTEeM CITyIaifHOW BEIOOPKH.

Bpems npoBeaenust tecra: 60 MUHYT

IIpoxoanoii 6aaa: O6yuaromuiics HaOpan Mpu TeCTUpOBaHUH Ooee 69 6ayIoB

JonosiHuTenbHble TpeGoBanus: [IpH BHITOIHEHUH TECTa MOYXKHO TI0JIb30BAThHCS CIIPABOYHBIMH MaTepUallaMy,
TabIuIaMu

OT3, npoxoaHOM 0au1, KPUTEPUHU OLICHKH, KOJIMYECTBO BOIIPOCOB B TECTOBOM 3a/IaHUH
cootBeTcTBYyeT @POC AUCHUILTUHBI, BEICTABIEHHOMY B 3JIEKTPOHHON HHPOPMAIIHOHHO-
obpazoBarensHoi cpeae 3a0VKT Upl YIIC, nocTynHo# o0ydaromemMycst 4epes ero JMYHBIN
KaOUHET.

Huxe npuBenen oOpasel; THIIOBOIO BapuaHTa TECTOBBIX 3a/1aHUM, IIPEYCMOTPEHHBIX
paboueit mporpaMMoi.

OO6pazel THIOBOTO BapHaHTa UTOTOBOTO TECTOBOTO 3a/IaHUs
3a 2 kypc 4 cemecTp 1o nucuuriuinae «Du3nkay

1. 3a xakyro yacTh nepuoaa T mapuk MaTeMaTHYECKOTO0 MasITHUKA MTPOXOAUT ITYTh OT
JIEBOTO Kpas KpalHEero MOJI0KEHUS 10 TPaBOT0 KpalHEro MojaoKeHus?

OTBeT:

1.1T

2 11

2. Ilo 3aganHOMYy rpaduKy rapMOHMYECKMX KojeOaHuil cMemeHuss X = A cos(ot+op)
OTpeeIUTh MTHOBEHHOE YCKOPEHHE KOJIEOIoMIeiicsl MaTeprualbHONM TOYKU B MOMEHT BPEMEHH t
-6
=3-10"c.

Ortser: 4
1. 8:10%m/c?

2. 21 -10"m/c? 0 £710°% ¢




3. 4n° -10"m/c?
4. 0wm/c?

3. Kak u3MeHuTCS 4acToTa SJICKTPOMArdMuTHBIX KoJyieOaHMil B KOHTYpPCEC, €CJIU

B karymiky BHeCTH KeJIe3HbIN CepACUHHUK YBenuuurcst

B xoHaeHCaTOp BHECTH TUAJIEKTPUK VYMeHbIIUTCA

He m3mennTcs

MoskeT Kak YBCJINYNUTHCA, TAK 1 YMCHBIIUTHCA

d’x rdx k
+——+—x=0

4. YpaBHeHHUE ABUKEHUS IPYKUHHOTO MAITHUKA dr* mdr m
sBysieTcs AU epeHnanbHbBIM YPAaBHCHHEM . ..

Ortser:

1. CBOOOAHBIX HE3ATYXAMOIIUX KOJICOAHHIA

2. BBIHYXJICHHBIX KOoJieOaHui

3. cBOOOIHBIX 3aTyXaroIUX KOJIeOaHHH

4. cBOOOTHBIX HETaPMOHUYECKUX KOJIeOaHUu

5. Tlpoctoit KkoneOaTeNbHBII KOHTYP COAEPKHUT KOHIEHCATOp eMKOCThbio C=1Mkd u

katymky wHayktuBHOCTH L[=0,01T'H. Kakoil momkHa OBITH €MKOCTh KOHAEHCATOPa, YTOOBI
[UKJIMYecKas 4acToTa KoyieOaHUi B KOHTYpE yBeJIM4Miach B Ba pasza?

OrtBer:

1. lMK@
2

2. 2mxD

3. lMKCD
4

4. 4k D

6. Kak 3aBUCHT aMIUIUTY/1a 3aTyXalOMIMUX KoJeOaHUi oT BpeMeHn?
Orger:

1. mocTosiHHA,

2. yObIBaeT 10 JINHEHHOMY 3aKOHY,

3. yOBIBaeT 10 SKCIMOHEHIIMAIEHOMY 3aKOHY,

4. BO3pacTaeT ¢ TEYEHUEM BPEMEHH

7. OT KaKuX BETUYMH 3aBUCHT YACTOTA 3aTyXaAOINX KOJCOAHNI MaTeMaTHIECKOTO

MasiTHUKA?

IpEeUIOKEHHBIX (hopMyIT: R_:_

Ortser:

1. IIMHBI MasSTHHKA,

2. Macchl TPY3HKa,

3. ko3 durmeHTa ConpoTUBIECHUS CPEIBI,
4. aMIUTATY/BI KOJIeOaHUH

8. Jlis manHO# cxembl BbIOepuTe 3akoH OMa 13

Ortser: L s e |

Puc. YuacTok 1menm ¢ akTUBHBIM
COIIPOTHBIIEHUEM




1.1, = /%R
/ —ﬁ
) =

2 X\
IO:UOC

3 X¢

9. HpI/I 4acTOTC ¢v; NEPEMCHHOI'0 TOKAa OTHOIICHMC MHAYKTUBHOC XIL 1 €EMKOCTHOC XIC

. X .
COIIPOTUBJICHHUUN PABHO 1L -8 Haiitu yacTora O, ICPEMEHHOT'0 TOKA, €CJIK 3TO OTHOIIECHUEC
1C

XZL
YMEHBIIWIOCH B IITh pa3 ——=2.
2C

OrtBerT:

. 4,

2. 2w,

3. la)1
4

4. la)1
2

10. IIpomonpHas MexaHUYECKasi BOJTHA MOYKET BO3HHUKATD ...
Ortser:

1. TONBKO B TBEPABIX TENAX

2. TOJIBKO B JKHUIKOCTSIX

3. B 11000M arperaTHOM COCTOSIHUU Tela

4. HET BEpPHOT'O OTBETA

11. Ha noBepXHOCTH MBUILHOM IIJIEHKU B OTPAXKEHHOM CBETE BHJIHBI PalyKHBIE TTOJIOCKHU.
Kakoe ¢usnueckoe siBineHre HabMOIaeTCs B TaHHOM ciydae?

12. CBet nmajiaeT Ha rpaHMIly pas3ziesa IByX cpea: Boja u crekio. Habmonaercs, uto
IIPEJIOMJIEHHBIN JIyd IEPIIEHAUKYISIPEH OTpa)KeHHOMY J1yuy. Kakoe yTBepkaeHue B JaHHOM
clIy4ae BepHO?

Ortser:

1. mpenOMIIEHHBIN JTy4 €CTECTBEHHBIN

2. IPEJIOMIICHHBIN JIyd 4YaCTUYHO MOJSPU30BaAH

3. IpEeTOMIIEHHBIN JTy4 ITOJTHOCTBIO NOJISIPU30BaH

4. HapymiaeTcs 3aKOH IPEJIOMIICHHUS CBETa

13. Dueprus ¢hoToHa paBHa



14. JIBrkeHue 3IEKTPOHA IO 3aKOHAM KBAaHTOBOM MEXaHUKHU JOJKHO MOIUHSATHCS
CJICTYIOIINUM TPEOOBAHUSM:

1) Bce 3eKTPOHBI TOXKIECTBEHHBI, TO €CTh UX OCHOBHBIC XapaKTEPUCTUKU HE 3aBUCAT OT
BbIOOpA AJIEKTPOHA,

2) 37eKTPOHBI 00J1aJal0T CBOMCTBAMH M YACTHUILIBI M BOJIHBI OJTHOBPEMEHHO;

3) npu ABUKEHHUU AJIEKTPOHA MOKHO ONPEAETUTH TOIbKO BEPOSITHOCTh €r0 OOHApYKEeHUs
B OIPEEIIEHHON TOUKE MPOCTPAHCTBA.

Kaxkue u3 3tux TpeGoBaHuii BEpHbI?

Ortser:

1. TonbKO BTOpOE,

2. epBoe U BTOPOE,

3. Bce TpH,

4. BTOpOE U TpeThE

15. Ha pucyHke npuBeieH CIEKTP MOTJIOICHUS
HEU3BECTHOT'O I'a3a U CIEKTPHI MOIIONIEHUS TapOB Sr

HEU3BECTHHIX MeTalIoB. I1o BUAY CIICKTPOB MOXKHO
YTBCPXKAATDH, YTO HEU3BECTHBIM I'a3 COICPIKHUT aTOMBbI Ca

OrtBer:

1. Tonpko cTponuus (Sr) u kaneius (Ca)

2. Tonbko HaTtpus (Na) u ctponmus (Sr)
3. Tosibko cTpoHIus (Sr), kanbius (Ca) u Hatpus (Na)

4. Tonpko ctponnus (Sr), kaneuus (Ca), Hatpust (Na) u 1pyroro BemiecTna

16. bB030H — 3TO THN YaCTUILIBI, KOTOPAsl JOJIKHA MOAUMHATHCS CIETYIOIUM
TpeOOBaHUSIM:

1) aTa yacTuia ABIAETCS KOJJIEKTUBUCTOM (He nmoauuHsercs npunuuny [aynn);

2) 3Ta YacTHIIa ABJSIETCS MHIUBUAYATUCTOM (Mo xunHseTcs npuHuuny [Naymm);

Kakwue u3 3tux TpeGoBaHuil BEpHbI?

17. [lana peaxims pacmajga mpoToHa p' —» n’+e"+v Ha HEUTPOH, 3JIEKTPOH U AJIEKTPOHHOE
HerTpuHo. KakoMy U3 ciienyromux 3aKOHOB MPOTHBOPEYUT JaHHAS peaKius?
OTBeT:
1. 3aKOoHY COXpaHEHHUsI HIEKTPUUECKOTO 3apsiia
2. 3aKOHY COXPaHEHHMS UMIYJIbCa
3. 3aKOHY COXpaHEHHUsI JICITOHHOTO YHCIIa
4. 3aKOHY COXpaHEHUs SHEPTUU.

18. OT™MeThTe MpaBUIIBbHYIO MOCIIEI0BATEILHOCTh 32aKOHOB PAJIMOAKTUBHOIO pacnaaa: o—,
[Ipu B-, y—pacman.
Ortser:
A A 4
L. X>7Y+,a
A A, 0
2. ) X—=2Y+ B

A A 0
3. z]‘X—>ziY+o7

3.7 TunoBbie KOHTPOJIbHBbIE PA3HOYPOBHEBbIE 32 IaHUA
BapuanTsl 3a71aHnii BBIJIOKEHBI B AJIEKTPOHHONW HH(POPMALIMOHHO-00pa30BaTeNbHOIM cpeie
3a6MKT UpI'VIIC, nocTynHON 00yJaronuMcs Yepe3 ero JUIHbIA KaOWHET.



Hwxe npuBeeHbl 00pa3ibl TUIIOBBIX BAPHAHTOB PA3HOYPOBHEBBIX 3aJJaHHI TBOPUYECKOTO
YPOBHS, IPEIYCMOTPEHHBIX pabouell MporpaMMoi TUCITUTUINHBI.
OG6pa3zell TUIIOBOTO BapuaHTa 3aJlaHUi TBOPUECKOTO 3aJaHuUs
o teme 5. «MexaHHuKa TBepJ0ro Teia» MpU TEOPETUUECKOH 3aiuTe 1ab0paTopHoil paboThl
«M3yueHne 3aKOHOB BpalIaTeIbHOTO IBIKEHUS Ha MasiTHUKe O0epOekay»
[Ipenen NAUTENEHOCTH KOHTPOJISI — 8 MUHYT.
[Ipemyiaraemoe KOIMUECTBO 3a1aHui — 3 3adaHUM.

[Tpumep 3agaHus IpU TEOPETUUECKOM 3amuTe 1adopaTopHoil paboTel «l3ydeHne 3aKOHOB
BpalaTeIbHOIO IBUXKEHUS Ha MasgTHUKE O0epoekay:

1. B yem 3akirogaercs 3aKOH U3MEHEHHs MOMEHTa uMnyibsca? Kak oH npuMeHsiercs B
JaHHOM paboTe?

2. Kakue croco0sl n3MepeHHsi MOMEHTA HHEPIIMU MaTepUaIbHON TOUKH PacCMaTPUBAIOTCS
B JJaHHOU paboTe?

Ila wm

3. BbINOTHUTE ACUCTBUS C AMHUIIAMU U3MEPEHHUS: a ) ﬂ.?fc

3.8 Ilepeyenb TeopeTHYecKHX BONPOCOB Kk 3a4eTy (1 Kypc)
BapuaHThbl 3a71aH1l BBIJIOXKEHBI B AJICKTPOHHOM HHPOPMAIIMOHHO-00pa30BaTENbHOI cpelie
3a6KT UpI'VIIC, nocTyrnHo#i 00ydaronmMcs Yepes3 ero JUYHbIA KaOUHET.

1. IlonsaTHE 0 MEXaHMUYECKOM JBMKCHHMU. BHABI MEXaHHUYECKHX CHUCTEM. CucreMnl OTCUYETA.
Crioco05b1 3aJaHus IOJIOKCHHA MaTepHaHbHOﬁ TOYKHU B IIPOCTPAHCTBC N MCXAHUYCCKOI'O
JABHXKXCHUSA 3TOI'O TEJIA.

2. KuHeMaTudecKue nmapaMeTpbl IBHKEHUS.

3. Macca, cuna 1 UMIyJbC MaTepuaibHOM Touku. Cuctema 3akoHOB HbroTOHA.

4.  Buzabpl MEXaHUYECKUX CHJI: CUJIBI TATOTEHUS, CUJIBI YIIPYTOCTH U CHJIBI TPEHUS.

5. Cucrema MarepuaidbHbIX TO4eK. CrocoObl KMHEMATUYECKOTO OMMCAHUS JIBMXKEHUS Tel
cucremsl. LleHTp macc. JIBm>keHHE IEHTpa Macc.

6.  3aKoHbBI IMHAMUKHU JABM)KEHUS CUCTEMBI M €€ IIeHTpa Macc. 3aKOH COXPaHEHUs UMITyJbca

CHUCTEMBI MaTepUAJIbHBIX TOYEK.

7. Owueprus um pabota. 3aKOH COXpaHEHHUs SHEPTHH. 3aKOH COXPAHCHHS MEXaHUYECKOU

JHEPTUH.

MowmeHT nnepuuu tena. MomeHT cuiibl. OCHOBHOM 3aKOH AMHAMUKH BpAIlleHUs Teja.

9. KunemaTtnka MeXaHHMUYECKUX MPSIMOJIMHEHHBIX CBOOOIHBIX HE3aTyXaIOIINX FrapMOHIUYECKUX
Koje0aHuil Ha mpuMepe KoneOaHuM NPYKUHHOTO WJIM MaTeMaTUYECKOro MasiTHUKA.

10. JluHamMMKa MEXaHWYECKHUX NPSMOJIMHEHHBIX CBOOOJHBIX HE3aTyXaIOIIMX TapMOHMYECKUX
KojeOaHui Ha MpUMepe KoJieOaHUM MPYKUHHOTO WJIM MaTeMaTHYeCKOro MasTHUKA.
HuddepenunansHoe ypaBHeHHE Kosebanuil. YacTora koneOaHui.

11. DOueprus cBOOOJHBIX HE3aTyXalOMIMX TapMOHUYECKMX MEXaHHYECKHX KoJeOaHUH.
IIpornecchl mpeobpa3oBaHus PHEPTUHU KOJIeOaTETbHON CUCTEMBI.

12.  JuddepenmuanpHoe ypaBHEHHE CBOOOIHBIX 3aTyXaIOIIMX MEXAaHUYECKHUX KOJICOAHWH u
€ro pelleHe. XapaKTEepUCTUKU 3aTyXaHus. ANIepuOINYECKUI MPOLIECC.

13. JuddepennuanpHoe ypaBHEHHE BBIHYKJICHHBIX MEXaHUYECKUX KOJIGOAaHUW H €ro
peuieHue. PezonaHc.

14.  OcHoBHBIE TOJIOKEHUS MOJEKYJIsipHOH (usuku. TepmonuHamMudeckue mapaMeTpbl
cocrostHus tena ( P,V,T ) n ux onmcanue. MHUKpOCKOIIMYECKHE NMAapaMeTpbl COCTOSIHUS
Tena.

15. OcHOBHOE ypaBHEHHE CTaTUCTUUECKON TEOPUH UJEAIBHOIO T'a3a U CIIEICTBUS U3 HETO.

*®



16.

17.
18.
19.
20.

Crenenu cBoOoapl. 3akoH bonbliMaHa O paBHOMEPHOM pacHpeieleHUU JHEPTHH I10
CTETNEHSIM CBOOOBI. DHEPTHsI MOJIEKYJIbl. BHYTpEHHSIS SHEPTHs HICAIbHOTO ra3a.

Pabora u TemnoTa uaealbHOro rasa.

[TepBoe HavasI0 TEPMOJMHAMUKH M €T0 IPUMEHEHHUE K U30ITPOIIECCaMm.

Anuabatubiii npouecc. YpasHenue Ilyaccona.

Bropoe Hauanmo tepmomunamuku. I[lpunnun neiictBus TteruioBoro jasurarens. KITJ]
TEIIOBOIO JBUTATCII.

3.9. IlepeyeHnb TeopeTHYECKUX BONPOCOB K 3a4eTy (2 Kypc)
BapuanTsl 3a1aHuii BEUIOXKEHBI B 2JIEKTPOHHON HH(POPMaMOHHO-00pa30BaTENILHOM cpe/e

3a6KT Upl'YIIC, nocTynHO# 00y4aronmmces 4epe3 ero JUUHbIA KaOUHET.

1 OcHoBHbIE 3aKOHBI 3JEKTPOCTATUKH (3aKoH KyroHa, mpuHIUN Cyneprno3uiuu

(OS]

11

12
13

14

15
16

17

18

19
20

MEKTPUUECKUX CUJI, 3aKOH COXPAHEHHSI AJIEKTPHUECKOTO 3apsijia, 3aKOH 0 MUHUMAJIbHOM
ANEKTPUIECKOM 3apsifie).

OCHOBHBIE CBOMCTBa QJICKTPOCTATUYCCKOI'O I10JIA. HaHpH)KeHHOCTB QJICKTPOCTATHUYCCKOI'O

nonst. [IpuHUMNO Cynepno3uuum noJieu.

Pa6oTa MNEPEMCIICHUA 3apsiad B JICKTPUUICCKOM II0JIC. Pa3HocTh moTEHIUATIOB.

[ToreHmanpHas 3HEPTHUsL.
CBs13b MEXly HAIIPSKEHHOCTBIO U IIOTEHIMAJIOM B 3JIEKTPUYECKOM 1oJe. Teopema o
LUPKYJSIUU BEKTOpA HAIPsLKEHHOCTH. [loTeHIManbHbl XapakTep 3JIEKTPOCTaTUYECKOTO
OIS
Teopema Octporpajckoro - ['aycca 1 ee IpUMEHEHHE K pacueTy 3JIeKTPOCTaTHYECKUX
MIOJICH.
CBolicTBa IPOBOJIHUKA B 3JIEKTPOCTATHUECKOM IOJI€. DIEKTPOeMKOCTh. KOHaeHCcaTOpBI.
OHeprus 31eKTPOCTaTUYECKOT0 MO U 00beMHAas MIIOTHOCTh SHEPTUH.
Onektpuueckuil Tok. Cuiia ToKa U MIOTHOCTh TOKa. Buabl TOkoB. OCHOBHBIE 3aKOHBI
IIOCTOSIHHOT'O TOKA.
MaruauTtHoe nose B Bakyyme. BekTop MHAYKIIMHM MarHuTHOTO MOJIsl. 3aKOH AMIiepa.
[IpyHiMn cynepno3unuM MarHUTHBIX mojied. 3akoH buo-Casapa-Jlamaca. Pacuyer
MIPOCTEUIINX TOJIEH.
TeopeMa 0 HUPKYJIALMY BEKTOPA UHAYKIIUU MarHUTHOTO IOJIS U €€ IPUMEHEHUE K PACUETy
MArHUTHBIX MOJIEH.
Cuna JlopeHua. /[BukeHue 3apsyKEHHBIX 4aCTUL B MATHUTHOM II0JIE.
Maruutssbiii notok. Teopema Octporpajckoro-I'aycca /uisi MAarHUTHOTO 1OJISI B BaKyyMe.
Pabora nepemerieHuss KOHTypa ¢ TOKOM MJIM IPOBOAHMKA C TOKOM B MarHUTHOM TIOJIE.
BemectBo B MarHuTHOM moiie. IloBeaeHne MoeKysn pas3IMYHBIX BEIIECTB B MarHUTHOM
nosie. HamarHu4eHHOCTS.
JlnamarseTusM, napaMarieTusM 1 (peppoMarHeTusm.
Teopema Octporpaackoro-I'aycca st MarHUTHOTO IOJISL B BellecTBe. HamnpspkeHHOCTH.
MarepuaibHOE ypaBHEHHUE.
SIBieHME  DIEKTPOMArHUTHOM  HMHIYKIIUU. 3akon  ®Dapanes-Jlenua. OO6patHas
OTpULIATENIbHAS CBSI3b U €€ pOJIb B SIBJICHUM SJIEKTPOMATHUTHOM MHAYKIMU. Buxpesoe
JJIIEKTPUYECKOE 1oJe U TOKU DyKo.
SABnenne camomHAyKUMHA. CBs3b MEXKIYy MarHUTHBIM IIOTOKOM, OXBAaThIBA€MBIM
IIPOBOJHUKOM, ¥ CUJIOW TOKA B 3TOM IIPOBOJHHUKE, KOTOpas CO3/aeT JaHHBIA MarHUTHBIN
MOTOK. THAYKTUBHOCTB. 3aKOH SBJICHUS] CAMOWHYKIIVH.
OcHoBbI TEOpHHM Makcsena.
Kunemartnka 371€KTpOMarHUTHBIX CBOOOJHBIX HE3aTYXaIOIIUX TapPMOHUYECKUX KOJeOaHMi
Ha npuMepe KojeOaHui naeaIbHOro KojaebaTeIbHOrO KOHTYpa.



21

22

23

24

25

26

27

28

JInHaMuKa 3JIEKTPOMAarHUTHBIX CBOOOIHBIX HE3aTyXaloIUX FrapMOHMYECKUX KOJIeOaHU Ha
nmpuMepe KoJiebaHWW HACATbHOTO KojebatenbHOro KoHTypa. Jluddepennuansnoe
ypaBHeHHE Kosiebanuii. YacTora KojaeOaHMiA.

OHeprust CBOOOJHBIX HE3ATyXalOIIMX TapMOHMYECKUX MEXAHMYECKMX U DJIEKT-
POMarHuTHBIX KoseGanuid. [Iporeccsl mpeoOpa3oBaHus SHEPTHH KOJIeOATEeIbHONH CUCTEMBI.
JuddepenunanbHoe ypaBHEHHE CBOOOIHBIX 3aTyXalOIIUX IEKTPOMarHUTHBIX KoJeOaHui
U €T0 pelleHne. XapaKTepUCTUKU 3aTyXaHusl. ANlepuoIn4ecKuil mporecc.
HuddepenunanbHoe ypaBHEHHE BBIHYXKJIEHHBIX 3JIEKTPOMATrHUTHBIX KoJleOaHWH M ero
peuienue. Pe3onanc.

Bunpl conpotuBieHuil B LeNM NEPEMEHHOrO0 TOKAa. AKTHUBHOE CONPOTUBIIEHUE B LEHH
NEPEMEHHOTO TOKa.  BekTopHas nuarpaMMa TOKa W HANpsDKEHUs Ui aKTUBHOTO
COIIPOTHBIICHUS

WHayKTUBHOE COMPOTUBIICHUE B IIETIM MIEPEMEHHOT0 TOKa. BekTopHas AuarpaMma Toka u
HanpsDKeHUs AJ11 MHIYKTUBHOTO conpoTtuBieHus. @opma 3akona Oma.

EMKocTHOE cOmMpOTHBIIEHHE B LIENH TEPEMEHHOr0 TOKA. BeKTopHas nmarpaMma TOKa U
HanpsDKeHUs JJ11 eMKOCTHOro conpoTusieHust. @opma 3akoHa Oma.

[locnemoBarenbHOE ~ COCAMHEHWE  AKTUBHOTO,  WHAYKTUBHOTO M €MKOCTHOTO
conpotuBieHuil. Popma 3akoHa Oma. BekropHass auarpamMma TOKa M HANpPsOKEHUS UL
MOCJIEIOBATEIFHOTO COSTMHEHHS COTIPOTUBIICHUIA.

3.10. Ilepeyens THNMOBBIX MPOCTHIX NPAKTHYECKHUX 3a1aHuH K 3a4eTty (1 Kypc)
1. Tperuii 3akoH HrroTOHa:
A) F=ma
b) Ilpu B3aumoaeiicTBUU ABYX Tel IPYT HA Jpyra CHUJbl, IPUIOKEHHBIC K TElIaM, PaBHBI
10 MOJIYJIFO ¥ TIPOTHBOIIOJIOKHBI 110 HAMIPaBICHUIO
B) PaBHozelicTBYIOIIas CUIT paBHA BEKTOPHON CyMMe BCEX CHJI, IPUIIOKEHHBIX K TETy

2. KI/IHCTI/ILICCKaSI 3HeprI/I5{ BpaH_IeHI/IH TCJIAa paBHa
mu? B) lw? B) kx?
2 2 2

A)

2.MOMEHT HHEepLMH MaTepUaIbHOU TOUKH paBeH

A) mu b) mR? B) Fd

3.11. IlepeyeHb THNOBBIX NPOCTHIX NPAKTHYECKUX 3a/IaHUH K 3a4eTy (2 Kypc)

_ . 949
1. ®opmyna F =k g;?zz - 3TO
A) 3akon Oma b) 3akon Kynona B) [Ipunuun cynepno3uuu
2. ®opmyna [ = R~ om0
A) 3akon Oma b) 3axon Kynona B) [Tpunuun cynepno3unuu

3. ®opmyna R=R, +R, +... + R, BbIUNCIICHHUS CONPOTUBIICHHS y4acTKa, €CIIN €r0

AJIEMEHTHI COCTMHEHBI
A) napainenbHo b) nocnenoBarensHo B) Tpeyronbaukom

3.12. IlepeyeHb THNOBBIX NMPAKTU4YECKHX 3aJaHuil K 3a4eTy (1 Kypc)
3aKkoH MpAMONHMHEHHOro ABIKeHns Tena s =0,3¢t° +1(m). HaiiTn 3aK0H M3MEHEHHS ero

CKOpOCTH (M/C) C TEUCHHEM BPEMEHH.
BapuaHTbl OTBETOB:

A)V =03+1



B) V =0,6t+1
B) V = 0.6t
) V=03

2. [Io rpaduky 3aBUCHUMOCTH CKOPOCTH [IBHXKEHHUS Tella OT BPEMEHHU HaWTH MYThb,

IIPOMJICHHBIN TEJIOM B IPOMEKYTKE BpeMeHHU OT 0 10 2 CeKyHA.
v 4 Mic)

8

' ()
0 2 4 6 8

BapuaHTbI OTBETOB:
A.12wm b.8Mm B.4wm I.Owm

3. Tlo rpaduky 3aBHCUMOCTH CKOPOCTH JIBM)KCHUS TeJIa OT BPEMEHH HAUTH

PaBHOJICHCTBYIONIYIO CHJI, IPHJIOKEHHYIO K 3TOMY TeJTy Maccoil 4 KT, B IPOMEKYTKE
BpeMEHHU OT 4 10 6 CeKyH[ ABUKECHUSL.

v o)

1) N

[ —

2

()

0 2 4 6 8
BapwnaHnTs! 0TBETOB:
A)2H b)4 H B)6 H IN8H

3.13. IlepeyeHb THNIOBBIX NMPAKTHYECKHUX 3aJaHMI K 3a4eTy (2 Kypc)

1. JIBe maTepuanbHble TOUKH, UMEIOLINE 3apsAabl q; U x U HAXOASIIMECs IpYyr OT Apyra Ha
paccrosiHuM R, neicTByIOT Apyr Ha Apyra ¢ anekrpuueckon cunoi Fy.  C kakoil cunoi
F, onu Oynyt nelicTBoBaTh Ipyr Ha JApyra, €CiIu KakKJbli 3apsii YBEIUYUThH B J1Ba pa3za U
paccTosIHUE MEKy HUMHU YBEJIMYUTH TAaK)Ke B 1Ba pa3a’

2. Cwuia Toka B mpoBosioyHOM pesuctope 0,35 A mpu Hanpsokenun 3,5 B. Ha ckomibko
HYXXHO YBEJIMYUTh HApsHKEHHE, YTOOBI chila ToKa Bo3pocia Ha 0,15 A?

3. Ha xopnyce snektpovaitHuka umeetcst Haanuce: «220 B, 1000 Br». Halinure cumy Toka
B CIIUPAJIU JIEKTPOUYATHUKA, BKJIIOYEHHOTIO B PO3ETKY OCBETUTEIILHON CETH.

3.14. IlepeyeHb TeOpeTHYECKUX BONPOCOB K IK3aMEHY
BapuanTel 3a1aHunii BRIJIOKEHBI B 2JIGKTPOHHON WH()OPMAITMOHHO-00pa30BaTEIHLHOM cpeie
3a6KT UpIl'YIIC, noctynHoi#t 00ydaronmmMces 4epe3 ero JUUHbIA KaOUHET.

1. Bomusl. Knaccuduxarius BoJIH Mo ClAeAyIOMMM IpU3HaKaM: 1Mo (U3HIECKON mpHupoe,
[0 yriay MeXJay HampaBiIeHHeM KoleOaHUN M HampaBlIEHUEM pacIpOoCTpaHEHUs
BOJIHBI, TI0 TEOMETPHUYECKOl (hopMe BOITHOBOIM MOBEPXHOCTH, 10 3aKOHY COBEPILICHUS
KoJIeOaHUH.

2. VYpasuenue Oerymieit BoaHbl. J[nmuHa BonHbl. Juddepenimanbaoe ypaBHEHHE BOJTHBIL.

3. CKOpOCTh pacHmpOCTpaHEHHs BOJH B Cpele U €€ 3aBUCHUMOCTh OT MEXaHMYECKHX
CBOMCTB CpEJbl.

4. DnekTpoMarHUTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMATrHUTHBIX BOJIH.



10.

11.
12.

13.

14.

15.

16.
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18.

19.

20.
21.

22.

23.

24.

25.
26.

27.

28.

29.

30.

KorepentHsle 1 HeKOrepeHTHbIE BONHBI. Kakas xapTuHa oOpa3yercsi B pe3yJibTare
HAJIOXKEHUSI KOTEPEHTHBIX BOJIH? HekorepeHTHBIX BOJIH? Kak MpakTUUYECKH MOJYYUTh
KOI'€pEHTHBIE BOJIHBI?

Pacuer mHTep(epeHIMOHHONW KapTUHBI OT JIByX KOI€PEHTHBIX MCTOYHMKOB M IJIs
TOHKHX IIJIEHOK BELLECTBA.

Kak ormnuuuth IupakuMOHHYIO KapTUHY OT UHTepdepeHUHoHHOH? Hcnonb3ys
Metox 30H Ppenens i chepruuecKX BOJIH, BRIYUCIUTH PE3yabTaT TUPPAKLIUU OT
JUCKa.

Wcnone3ys nmpunuun IroiireHca - ®dpenHens, 0ObACHUTH 3aKOHBI PACIPOCTPAHEHUS
CBETa B Cpele M yKa3aTb I'PAaHULBI NPUMEHUMOCTH 3aKOHA O NPSIMOIMHEHHOM
pacnpoCTpaHEHUU CBETA.

OxapakTepu3oBaTh JUPPAKIUOHHYIO KapTHUHY OT JIU(GPAKLIMOHHON peIlIeTKH u
OIHCAaTh UCIIOJIb30BAHUE 3TOM KapTHUHBI B IPAKTUYECKUX LEISX.

EcrectBenHbll U nosisipu3oBaHHbld  cBeT. [lomspuszanms cBeta M 3aKOHBI
MOJIIPU3aLlUU CBETA.

JIBOMHOE JIy4enpesOMIIEHHE B KPUCTAIIIAX U €0 POJIb B NOJSAPU3ALUH CBETA.

Kakue cBoliCTBa €CTECTBEHHBIX M HCKYCCTBEHHBIX ONTHYECKU AKTHUBHBIX BEIIECTB
HCIOJIb3YIOTCSl B TEXHUKE U HayKe.

[Touemy Oenblil CBET, MPOXO/ YEPE3 CTEKIIIHHYIO MPU3MY, pasjlaraercs B CIEKTp?
OOBscHUTH HU3NYECKUN MEXAHU3M 3TOTO SBJICHUS.

Onucarb OCHOBHBIE BHJIbl U3ITyYEHHS Te€Ja MO CIIOCO0Y BO30YXACHUS MOJIEKYJ Teja U
JaThb KpaTKyl0 XapaKTEpUCTUKY KaXaoMmMy BuAy wu3inydeHus. Kakue BenuumHbl,
XapaKTEepU3YIOIIHNE U3JTyUYE€HUE U MOTJIOIIEHNE CBETa BEIECTBOM?
OcHOBHbIE BHJBl (U3NYECKUX MOJENEH H3JIyYalollero Teja. 3aKOHbl H3JIy4YCHMs
a0comoTHO YepHbIX Teul. [IpobieMa ynpTpadroneToBoii KaTacTpoQBsl.

Kakoe cBoiicTBO Marepuu, OTKpbIToe IlmaHKOM, CTamo OCHOBOM HOBOH TEOpHUH
n3NlydyeHus cBeTa. 3akoH [1lmaHka o TEMI0BOM U3IYyYEHHH.

ITonsaTue o poTOHAX U MX CBOMCTBAX.

OcHoBHble BUABI (QoTodpdexra. VYpaBHeHHEe OWHINTEHHA JUIsi BHEIIHETO Qo-
To3(pexra. OOBSICHUTH MPUUMHBI CYIIECTBOBaHUA Nopora GoTorddexTa.

IIpn paccesHuM pPEHTIEHOBCKUX Jyyell Ha KpHUCTajule HaONIoAaeTcs W3MEHEHHe
JUTMHBI BOJTHBL. OO0BsICHUTE (PU3MUECKUI MEXAHU3M 3TOTO SIBJICHHS.

Kaxkoe cBOMCTBO 3JIEKTPOHOB UCIIOJIB3YETCS B DJIEKTPOHHOM MUKpPOCKOTIE?

OnummMre OCHOBHBIE XAapaKTEPUCTHKM OJTOrO CBOMCTBA U €r0  IEPBYIO
AKCIIEPUMEHTAIIbHYIO MPOBEPKY.

B0O3MOXHO M NPUHLMINAIBHO TOYHO ONPEAEIUTH OJHOBPEMEHHO KOOPAWHATHI U
uMmnynasc Mukpodactuipl? Ilouemy? Kakoil ¢usmyeckuil 3aKkoH JaeT OTBET Ha
JAHHBIN Bompoc?

BonnoBas ¢yHK1us, €€ CBONCTBA U CMBICIL.

VpaBuenne IlpenuHrepa W ero pemeHus Ui 3JIEKTPOHA B IOTEHIMAIBHOM
OJTHOMEPHOM SIIIIHKE.

OcHoBbl TeOpuM aroma. KBaHTOBBIE UncIa.

Oneir Hltepna u ['epnaxa. Kakoe CBONCTBO 3JIEKTPOHOB OBLJIO OTKPBHITO MpHU
00BSICHEHUH Pe3yabTaToB onbiTa? Onucarh 3TO CBOHCTBO.

KBaHTOBbIE COCTOSIHUS 3JEKTPOHA B aTOME. 3aKOHBI pacHpeleleHUsl 3JIEKTPOHOB 10
KBaHTOBBIM cocTOssHUSIM. [leproanueckuii 3axkon MeHnzeneesa.

Craructuka @epmu - Jlupaka u €€ NpUMEHEHHE IS AJIEKTPOHHOIO ra3a B TBEPIOM
TEJE.

Craructuka bose - DitHmTeliHA U €€ TpUMeHeHue NI (POTOHHOTO ra3a B TBEPIOM
TeJeE.

OCHOBBI TEOpUH TEIUIOEMKOCTH TBEPIOTO Tena. 3akoH Jlebast.
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31.IlonATne O 30HHOM TEOPUU NPOBOAMMOCTH TBEpAbIX Tei. IIpoBogHMKW,
MOJIYTIPOBOIHUKH U AUDJICKTPUKH.

32. ATOMHOE 1p0, €r0 COCTaB U CBONCTBA.

33. SInepHbie criibl M UX XapakTepucTuku. OOMEHHBIA XapakTep SAECPHBIX CHII. DHEPTHUs
CBSI3HU.

34. EcrecTBeHHasT ¥ HUCKYCCTBEHHAsl PaJUOAKTHUBHOCTh. 3aKOHBI PaJIUOAKTUBHOTO
pacnaza.

35. SInepHble peaklMy U UX 3aKOHOMEPHOCTH. [I[puMEeHEeHHE SIIEPHBIX PEaKIIHA.

36. DneMeHTapHbIe YaCTULIBI M UX OCHOBHBIE CBOMCTBA.

37. OCHOBHBIE KJIaCChl 3JIEMEHTAPHBIX YaCTHL.

3.15 [lepeyeHb TUMOBBIX MPOCTHIX MPAKTHYECKHUX 3aIaHUI K IK3aMeHY
. Ha pucynke n300pakxeHbl CeUeHUs IBYX MapalljeNbHbIX MPSIMOIUHEHHBIX JITMHHBIX
MIPOBOJHHUKOB C MPOTUBOMOJIOKHO HAIMlPaBICHHBIMH TOKaMu, ipudeM I; =2I,. B kakoit
4YaCTH pUCYHKA HHAYKIWSA MAarHuTHOI'O I1OJIsI TOKOB paBHA H}’JHO‘)
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BapuaHnTsl 0TBETOB:
A)c
b) b
B)d
INa

Yacrua ¢ 3apa/10M ( BIETaeT CO CKOPOCTHIO V| B OJJHOPOIHOE MAarHUTHOE T0JIe
uHayknuen B. Yron Mexay HanpaBiieHHEeM JBUKEHUS M IMHUSIMH UHAYKIIMH PaBEH
o,;=45°. Ha YacTHUIy B MAarHUTHOM ToJie ieiicTByeT cuia Jlopenna. Bo ckonbko pas

F.
u3MeHuTCs cuia JlopeHia ?2, €CIIH CKOPOCTh V, YacTHIIBI BO3pOCia B 2 pasa, a yroi o,
1

TaK)Ke yBeJIM4uiIcs B 2 paza’?
Hamnpsoxennocts monst H= 6000 A/M, uanykuust MarHutHoro nosist B=22,6 mTn. Haiitu
OTHOCUTENIbHYK0 MarHUTHYIO NPOHUILIAEMOCTb |l CPEeAbl , B KOTOPOM HAXOJUTCS TMOJIE.

3.16 IlepeyeHs THMOBBIX MPAKTHYECKHUX 3aJaHUI K IK3aMeHY
3amava. DNEKTPOH ABUKETCA MO OKPYKHOCTU B OJTHOPOJHOM MarHUTHOM I10JI€
HaIpsHKEHHOCTHIO 2,5+ 10* A/m. Ornpenenuts nepuo1 00palieHus IEKTPOHA.
. Haiitu cymmy nByx KoneOaHuil OJTHOTO U TOTO YK€ HAMPABICHHS M PABHBIX YaCTOT X = 3 COS
5t, X,= 3 cos(5t-n/2), CocTaBuUTh ypaBHEHHUE PE3yIbTUPYIOMIETO KOIeOaHMsI.
. 3amanbl ;uiMHA L MateMaTH4eckoro MasiTHUKA U KOOPGUITUEHT 3 3aTyXaHUs KOJIeOaHU.
Haiitu mepuon xoneGaHuii 3T0ro MaTeMaTH4eCKOro MassTHUKA.



4 Metoanueckue MaTepuaJibl, ONpeesolue NpoueIypy OueHNnBaHUs
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XaPAKTEPU3YIO LM X

3Tanbl GOpMUPOBAHUS KOMIIETEHIUI

B Tabmuue IIPUBEACHBI OIUCAHUS MPOLEAYP MPOBEAECHUS KOHTPOIbHO-OLIEHOYHBIX
MEpONPUATHA M NPOLELYp OLEHUBAHMUS pPE3yJIbTaTOB OOYYEHHS C IMOMOLIbI OLIEHOYHBIX
CPEZCTB B COOTBETCTBUU C Paboyeil MporpaMMoi TUCIUILTHHEL.

HaumeHnoBaHue
OLICHOYHOTO
cpencTBa

OnucaHus NpoUeaAypsl MPOBEAECHUS KOHTPOJIBHO-0LIEHOYHOTO MEPOTIPUATHUS U
MIPOLIEAYPHI OLICHUBAHUS PE3YIbTATOB O0yUCHNUS

Koncmekt

[IpenogaBaTens HE MEHEe, YEM 3a HENEINIO J0 CPOKa BBIIIOJHEHUS KOHCIICKTA JTOJDKCH
JOBECTH [0 CBEJACHUS OOydarommxcs TeMy KOHCIEKTa M YKa3aThb HEOOXOANMYIO
yaeOHyl0 JHTeparypy. TeMel M TIepedeHb HeoOXoAMMoil y4eOHOW ImTepaTypbl
BBEUIOXKCHBI B JJCKTPOHHOW WH(POPMAaNHMOHHO-0Opa3oBatenbHOW cpene 3aOVIKT
HpI'VIIC, moctymHol oOydaromeMycs: 4epe3 ero JIMIHBIH KaOuHeT. KOHCIeKT HoIKeH
OBITH BBHITMOJIHEH B YCTAHOBJICHHBIH IpenojaBaTesieM cpok. KoHCIEKTH B Ha3HAYCHHBIN
CPOK CHaloTcid Ha NPOBepKy IpenofaBaTento. [IpoBepeHHble padOTHl BO3BPAILAIOTCS
00y4aroImuMCs U 10 HUX JOBOJISTCS Pe3yJIbTaThl BHIIOJTHEHHON PabOTHI.

CobecenoBanue

CobecenoBanue, MpeaycCMOTPEHHOE paboUeii IPOrpaMMOii TUCIUILINHBI, IIPOBOJAUTCS Ha
MPaKTUYCCKOM 3aHATUH. O6y‘-IaIOHII/IMC$I npenoaaBarejyib Ha MPAKTUYCCKOM 3aHATHUH,
MpCAMCCTBYIOMIEM 3aHATUIO TIPOBECACHUA KOHTPOJIA, AOBOAUT TEMY, BOIPOCHl JIA
MOITOTOBKH K cobeceoBaHuIo. Pe3ybTaThl coOeCceI0BaHus MPETOAaBaTEeNb JOBOIUT JI0
00YUarONIKXCs Cpasy MoCIIe 3aBEPIICHUS COOeCeI0BaHHS.

PazHoypoBHeBbIE

3aJa4uM U 3aJaHNsA
PENPOLYKTUBHOTO
YPOBH:

BrmmonHeHue 3amaHuWii  PEeNPOAYKTUBHOTO YPOBHS, IPEIyCMOTPEHHBIE pabodei
MPOrpaMMOM JUCLMIUIMHBL, MPOBOAATCS BO BpeMs NPAKTHUECKUX 3aHATHHA. Bapuantos
33/IaHUi O TeMe He MeHee IMSTH. Bo BpeMmsi BBIOJHEHUs 3aJaHUi IOJb30BaThCS
y9eOHHKAaMH, CIIPABOYHUKAMH, KOHCIIEKTaMHU JICKIUH, TETPAIsAMHU Ui MPaKTHICCKUX
3aHATUH HE Pa3peLIEHO.

Hpenoz[aBaTem; Ha HpaKTI/I‘IeCKOM 3aHsATHH, HpeI[IHeCTByIOH_[eM 3AHATHUIO HpOBeL[eHI/ISI
KOHTpOJ’IH, JOBOOIUT OO0 06yt1a10m1/1x051: TeMy, KOJINYECCTBO 3aﬂaHHﬁ u BpeMH BBIITOJIHCHUA
3aJaHUH

Pa3noypoBHeBbIE
3a/1a4d ¥ 3aJaHUs
PEKOHCTPYKTHBHOTO
YpOBHS

BreimonHenne 3amaHuil  PEKOHCTPYKTMBHOTO YpPOBHS, MPeIyCMOTpPEHHbIE paboueit
MporpaMMoi JTUCHUMILIMHBI, MPOBOJATCS BO BpeMsl MPaKTHUECKUX 3aHATHH. BapuanToB
33JlaHUil IO TeMe He MeHee NATH. Bo Bpems BBINOJHEHWS 3aJaHHil MO0JIb30BaThCS
y4eOHUKaMHU, CIpPaBOYHMKAMH, KOHCIIEKTaMH JIEKIUH, TETPaAsMU IS MPaKTUYECKUX
3aHATUN HE pa3peLIeHO.

IIpenonaBatenb Ha MPAKTUYECKOM 3aHSATUH, NPEIIIECTBYIOLIEM 3aHSATUIO MPOBEACHUS
KOHTPOJISI, JOBOJIUT IO 00yUYAIOMIUXCSA: TEMY, KOJTHYECTBO 3aaHUI U BPeMs BHIITOTHEHHS
3aJaHui

3amuta 1abopaTopHOU
paboTsl

Iocne BbIMONHEHHUsS J1AOOPATOPHOH pabOTHI CTYAEHTaM BBIJAIOTCS BOMPOCHI IS
MOATOTOBKA K €€ YCTHOHM 3amure. B KOHIE 3aHATHS WIM B Hayaje CIeIyIOHIero
Jab0paTOPHOTO 3aHATHUSI NMPENoAaBaTelb B YCTHOW (opMe MPOBOAMUT cobeceoBaHUE CO
CTYACHTAMU 110 BBIJAHHBIM BOIIpOCaM. PeSyJ'H)TaTI)I 3alUTEI Cpady XK€ HOBOIATCA OO
oOydaromerocs.

Tect

TCCTHpOBaHHe IMPOBOJUTCHA IO pE3yJibTaTaM OCBOCHUA pa3acjIOB JUCIHIUIIIIMHBI BO BpEMA
IMPaKTUYCCKUX 3aHATHH. HpenonaBaTem; Ha MPaKTUICCKOM 3aHATHH, NPECAIICCTBYIOIIEM
3aHATHUIO IPOBCIACHUA TECTA, JOBOAUT 10 O6yanOH_U/IXCHZ TEMBI, KOJIUYCCTBO 3aaaHm71 B
TECTEC, BPEMA BBINIOJIHCHUA. Pe3yJ'lBTaTBI TECTUPOBAHUA BUJIHBI 06yqa}omeMyc;I Ha
KOMIIBIOTEPE CPa3y NOCJIC NPOXOKJACHHUS TCCTA.

Konrponbnas pabora
(KP)

KonTponmbHble pabOTHI, MpPEeAyCMOTPEHHBIE pabovell MpOrpaMMoil TUCIUILIAHEI,
OTHOCATCSL K CaMOCTOSITENIbHON paboTe CTYICHTOB, BBIOJIHSIOTCS BO BHEAYTUTOPHOE
Bpemsi. BapuantoB KP mo Tteme He MeHee aecatu. Bo Bpems BbemonHenus KP
PEKOMEHAYETCS II0JIb30BAaThCS YICOHHUKAMHM, CIIPABOYHHUKAMH, KOHCIICKTAMH JICKIUH,
TETPAJSIMHU JJIS IPAKTHYCCKUX 3aHATHA.

[IperonaBaTens WHPOPMHUPYET OOYYAIOMIUXCS O pE3yNbTaTax IPOBEPKH pPAOOTHI H
BO3BpaniaeT 00yJaromuMcs 11 JopabOTKH WIH MOJTOTOBKE K 3a4eTy/9K3aMeHYy.

Jns  opraHuzanMu M TOPOBEACHHUS MPOMEXKYTOYHOW arTecTaluu (B

dbopme dK3ameHa)

COCTAaBJIAKOTCS THUIIOBBIC KOHTPOJIBHBIC 3aJdaHUs WM HWHBIC MAaTCpUalibl, H€O6XO,Z[I/IMBI€ JJIA




OLICHKM 3HaHUM, YMEHUH, HAaBBIKOB M (WJIM) OMbITA AEATEIbHOCTH, XapaKTEPU3YIOIIUX ATAIlbl
(GbopMHpOBaHUs KOMIIETEHIIMI B MPOLIECCE OCBOEHHS 00pa30BaTENbHOM TPOrpaMMBbl:

— IIEpEYEHb TEOPETUYECKUX BOIPOCOB K IK3aMEHY IS OLICHKH 3HAHUM;

— [€pEeUYCHb TUIOBBIX MPAKTHUECKUX 3aJaHUHM K SK3aMEHY JJIs OLIEHKH HaBBIKOB M (MJIM) OIbITA
JIeATEIIbHOCTH.

Onucanue npoueayp NpoBeaeHUsi MIPOMEKYTOYHOH aTTecTanuu B popme 3auera
U OLleHMBaHHS Pe3yJbTATOB 00y4eHHs

[Tpu mpoBeneHWH TMPOMEKYTOUYHOUW arTecTanuu B (OpMe 3aueTa MPernoiaBaTelb MOXKET
BOCIIOJIb30BaThCSl PE3yJIbTaTaMU TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH B TEUYEHHE CEMECTpa.
OLeHOYHBIE CpEJCTBA M THUIOBBIE KOHTPOJbHBIE 3aJaHUs, HCIOJIb3yEeMbIE MpPHU TEKYIIEM
KOHTpOJIE, TIO3BOJIAIOT OLICHUTh 3HAHUS, YMEHUS U BIIAJCHHs] HaBBIKAMU/OMBITOM JEATEIbHOCTH
00ydJarouuMxcsi MpyU OCBOCHUH TUCHUIUIUHBL. C 1ENbI0 UCIOJIb30BAHUS PE3YJIbTATOB TEKYIIETO
KOHTPOJISI ~ YCII€BAa€MOCTH, TMpeNojaBareib IOACUYUTHIBAET CPEIHIO OLEHKY YPOBHS
chOpMUPOBAHHOCTH  KOMMETEHIMH  oOydaromierocs  (CymMma  OIICHOK,  IOJIYYCHHBIX
00y4aromuMcs, 1eJIUTCS Ha YUCIIO OI[EHOK).

IIkana u KpUTEpPUM OLIECHMBAHUS YPOBHA ¢(POPMHPOBAHHOCTH KOMIIETEHUMI B pe3yJibTare
U3YYeHH S JUCUMILIUHBI IPH NPOBEIeHUH NPOMEKYTOYHOM aTTecTalun
B (popme 3a4eTa o pe3yabTaTaM TEKyLIero KOHTPOJIst

CpenHss OIleHKa YPOBHS
c(OpPMUPOBAHHOCTH KOMITETCHIIUH Orenka
II0 pe3ylIbTaTaM TeKYIIEero KOHTPOJIL

Ornenka He MeHee 3,0 ¥ HET HU OJHOI

HEYJOBJIETBOPUTEIBHOM OLICHKHU 10 TEKYILIEMY «3aYTECHO»
KOHTPOJIIO

Orenka mMeHee 3,0 wiM nody4eHa XoTs Obl O7Ha

HEY/IOBJIETBOPHUTENbHASI OLIEHKA 0 TEKYILEMY «HE 3a4TECHO
KOHTPOJTIO

Ecin onenka ypoBHS  c(OpMHpPOBAaHHOCTHM  KOMIETEHIMH  oOydaromierocs He
COOTBETCTBYET KpHUTEpPHUSIM IMOJy4eHHUs 3adeTa Oe3 JIOMOJHUTEIBHOIO aTTECTallMOHHOTO
UCIBITaHUS, TO MIPOMEXKYTOUHas aTTectauus B (opMe 3ayera MNPOBOAUTCA B Qopme
cobeceJoBaHUs MO MEPEYHI0 TEOPETUYECKHX BOMPOCOB M THUIOBBIX MPAKTUYECKUX 3anay (He
Oosnee NByX TEOpETHYECKMX U ABYX MpakThueckux). IIpomexyrouHas arrtectauus B (opme
3ayeTa ¢ MPOBEIECHUEM aTTECTALMOHHOIO HCIBbITaHUS B (opMme cobeceoBaHUS MPOXOIUT Ha
MOCIEAHEM 3aHATHH 10 TUCHUIUIMHE.

Onucanue npoueayp NpoBeAeHUs MPOMEKYTOYHOM aTTeCTAllUM B (pOpMe IK3aMeHa
U OLlEHMBAHUSI Pe3yJIbTATOB 00y4eHHs

[Ipomexxyrounast arrectamuss B ¢GOpMe DK3aME€Ha TMPOBOJUTCS IyTEM YCTHOTO
cobecenoBanus 1Mo Ouneram. BHUIIETBI COCTaBIEHBI TaKUM OOPa30M, YTO B KAXKIBIA M3 HHUX
BKJTFOYAJT B c€0s1 TEOPETUUECKHE BOTPOCHI U MMPAKTHYECKUE 3aJaHuUS.

buner comepxuT: IBa TEOPETHUECKUX BOIMpOCa IJisg OIECHKH 3HAHWA W yMEHUW U TpHU
MPAKTUIECKHUX 3aJaHMH JTsl OIECHKA YMEHUW, HAaBBIKOB M OTIBITA JICITCIIHHOCTH.

Pacripenenienrie  TeopeTHUECKHX ~ BONPOCOB M TNPAKTHUYECKUX  3aaHUd 10
DK3aMEHAIlMOHHBIM  OWjieTaM HaXOJUTCA B  3aKPBITOM JJisi  OOydYaroImMXCS — JOCTYIIC.
Pazpaborannbiii komruiekt OusetoB (25-30 OuIETOB) HE BBICTABISACTCS B DIIEKTPOHHYIO
nHpopmanmonHo-00pazoBaTenbHyt0 cpeny 3a0MKT UpI'VIIC, a xpanutcs Ha Kadeape-
pa3paboTtunke ®POC Ha OymaxkaHoM Hocurese B coctaBe POC mo AUCHUIIITHHE.

Ha sk3amene oOywaromuiics 6epetr OumeT, i MOATOTOBKHA OTBETa Ha DK3aMEHAITMOHHBIN
Owirer oOyuwaromemycs OTBOOUTCS BpeMs B mnpenenax 45 muHyT. B mporecce oTBera
oOydaromierocss Ha BONPOCHl W 3aJaHus Owiiera, TMpenojaBarelb MOXET 3a7aBaTh
JIOTIOTHATEIbHBIC BOTPOCHI.




Kaxnpiii Bompoc/3amanue OuneTa OIEHUBASTCS MO YEThIpEXOaTbHOM cucTeMe, a jaalee
BBIUHCIISACTCS CpefHee apu(PMETHYSCKOE OIEHOK, MOJYYSHHBIX 3a KaKIbId BOIPOC/3a/IaHue.
Cpennee apuMeTHUECKOE OIEHOK OKPYTIISETCS JI0 IETIOTO M0 MpaBUiIaM OKPYTJICHHUS.

Oo0pa3sen 3K3aMeHAIMOHHOTO OUJIeTa

YTBEPXKJIAIO
@EEE JK3aMeHaAMOHHBIH Ouiter Ne 1 3aB. kadeapoii
3a01KT Upl'YIIC no Jucuunaute «®uznka» «TexnochepHas
201__/201__ 2 kypc Oe3omnacHocTb» 3a0MKT
y4eOHBIHi rox
JI.B.BuHorpaznosa

1. Kak n3MeHSI0TCS 9acTOTa M JUTMHA BOJIHBI CBETA IIPU €TI0 TIEPEXO0/IE U3 BOJBI B BaKyyM?
BapuanTe! oTBeTa:
a) JJIMHA BOJIHBI YMEHBILAETCS, YACTOTA YBEININBACTCS
0) [MHA BOJHBI YBEIMIHBACTCS, YACTOTa YMEHBIIACTCS
B) JUIMHA BOJIHBI yMEHBIIIAETCA, YACTOTa HE N3MEHSACTCS
T') AJMHA BOJIHBI YBEJIMUUBACTCS, YaCTOTA HE M3MEHSIETCS

2. DHeprust cBOOOTHBIX HE3aTYXAIOMNX TAPMOHIYECKIX MEXaHIMYESCKUX M ANIEKTPOMATHUTHBIX KOJICOaHUH.
ITporecchl mpeoOpa3oBaHus SHEPTHH KOJICOATEILHON CHCTEMBI

3. EcrecTBEeHHBIH JTyY pa3ioxkUIN Ha B IIOCKO TOMSPH30BAHHbIX Jy4Ya. ByayT i OHH HHTEp(hEepUpOBaTh MEXKIY
co00i1, ecIM UX HAJIOKHUTB JIPYT Ha Jpyra?

4. Ha metam najgaet uznydenue aiauHod BosHsl 300 HM, 1iHA BostHBI opora ¢gotoaddexra paHa 330 HM.
Haiitn MmakcuMasbHbIH UMITYIIbC (POTOICKTPOHA.

5. OcHOBBI Teopuu aTomMa. KBaHTOBBIE YHCIIA.

CocraBuin: Bunorpaznosa JI.B.




