OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJOPOXHOI'O TPAHCIIOPTA

DenepanbHOE rOCyIapCTBEHHOE 010 KETHOE 00pa30BaTENIbHOE YUPEKICHUE
BbICLIET0 00pa30BaHUs
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(KpWKT UpI'VIIC)
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MPUKA30M H. 0. peKTOpa
oT «17» nronsg 2022 r. Ne 78

b1.0.11 ®usuka
paboyas mporpamMma JUCITUIIITNHBI

CrnenmanbHocTh — 23.05.06 CTpOHTEIBCTBO JKEIE3HBIX JIOPOT', MOCTOB M TPAHCIIOPTHLIX TOHHEJIEH
Crenuanu3anys — YOpaBJICHUC TEXHUYCSCKUM COCTOSHUEM KSIC3HOOPOKHOI0 IYTU
KBanudukanus BeITyCKHUKA — HHXKEHEP NYTel co00IIeHus

®dopma u cpok 00yueHust — ouHas dhopma 5 et 00yueHus; 3aouHas hopma 6 JeT 00yUeHUS
Kadenpa-pazpaborunk mporpaMmbl — CTPOUTEIBCTBO KEIE3HBIX TOPOT

OO01as Tpy10eMKOCTh B 3.¢. 4 DopMbI IPOMEIKYTOUHOU ATTECTALUH B CEMecTpax/Ha Kypcax
Yacos o yueonomy 1urany (YII) 144 ouHas hopMa oOyUeHHUS: dK3aMeH 1 cemecTp
3a0uHast opMa o0yueHus: dIK3aMeH — | Kypc

Ounas popMma 00ydeHUst Pacnipenesienne 4acoB JMCIMILIMHBI N0 ceMecTpam
Cemectp 1
Hroro
Uucno Hesenb B CEMeCTpe 17
Bupa 3anstuii Yacos o YII Yacos no YII
AyIuTOpHAsi KOHTaKTHas padoTa 68 68
10 BHJaM Y4eOHbIX 3aHATHI
— JNEKIUNA 17 17
— 1abopaTopHBIE 34 34
— IPaKTHYECKHE 17 17
CamocrosiTesbHast pabora 40 40
IK3aMeH 36 36
Hroro 144 144
3aounas ¢opma o0yueHust Pacnpenesienue 4acoB JMCUHUILVIMHBI 10 KypcaM
Kypc 1 Htoro
Buj 3ansaruii Yacos no VII Yacos no YII
Ay}:[l/lTOPHaSI KOHTAKTHasi padoTa no BUaM yueOHbIX 16 16
3aHATHIH
— JICKIIUH 4 4
— taboparopHble 8 8
— IPAKTUYECKUE 4 4
CamocrosiTenbHasi padoTa 110 110
IK3aMeH 18 18
Hroro 144 144
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PabGouast mporpamma IUCHMIUIMHBI pa3padOoTaHa B COOTBETCTBUU C (helepalbHBIM
rOCYyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICHIETO OOpa30BaHUS — CIHEIUAIUTET IO
crenuaibHocTU 23.05.06 CTpOUTENBCTBO KEJIE3HBIX JIOPOT, MOCTOB M TPAHCHOPTHBIX TOHHEIEH,
yTBEPKAEHHBIM NprkazoM MuHoOpHayku Poccuu ot 27.03.2018 1. Ne 218.

[Iporpammy cocTaBHIIH:
KaHz. (u3.-MaT. HayK, JOLEHT K.M. Mopos

Pabouas mporpaMma paccMoTpeHa U of00peHa Ui UCIO0Ib30BaHMs B yUeOHOM IpoLecce Ha
3acenanuu kadenpsl « CTpPOUTEIBCTBO JKEJIE3HBIX JOPOT», MPOTOKOT OT «16» ampens 2022 1. Ne 6

3aB. kadenpoii, kKaH. pu3.-Mat. HAYK, TOICHT 2K.M. Mopos



1 HEJIN U 3AJTIAYN OCBOEHUA TUCHUIITIUHBI

1.1 [les1u ocBoeHMsI AUCHUNIMHBI

1 |m3ydeHne OCHOBHBIX (PH3MUYECKUX SBICHUI U HIIEH;

oBiaaeHNe GpyHAaMEHTAIHHBIMI TOHATUSIMHE, 3aKOHAMHU F TEOPHSIMH KIACCHIECKON U COBPEMEHHOHN (PHU3HMKH, a TAKKe
MeTOoJaMU (PU3UIECKOTO UCCIICAOBAHHS,

OBIIAJICHNE IPHEMAMH 1 METOJAMH PELICHUsI KOHKPETHBIX 331a4 U3 Pa3IMdHbIX o0acTelt pus3nkuy;

E N HUSH B S

(hopMHUPOBAHMS IETOCTHOTO IPEACTABICHUS 0 PU3MUECKIX 3aKOHAX OKPYIKAIOIIETO MUPa B MIX €IMHCTBE M B3aMOCBSI3H,
3HAKOMCTBO C HAy4YHBIMHU METOJaMH MMO3HAHUSI.

1.2 3apaumn ocBOECHUSA AUCIHHIIINHEI

MIPUMEHSTH MOJyYCHHBIC 3HAHUS 110 (hHU3HKE A1 OOBSICHEHHUS Pa3HOOOPa3HBIX (DM3UUECKUX SBJICHUN W CBOWCTB BEIIECTB,
MIPAKTUICCKOTO MCIIOIH30BAHUS (PH3UUCCKUX 3HAHHIA.

1.3 I_le.m, BOCIIMTAHHUSA U 3a1a4YU BOCIIUTATEJIbHOM paﬁon B paMKax JUCHUIJINHbI

IIpodeccrnoHaTbHO-TPYA0BOE BOCIIUTAHUE O0YUJAIOIIIXCS

Ilems mpodeccnonampHO-TPYOBOTO — (QOpMHpOBaHHE Yy OOYYAIOIIUXCS OCO3HAHHOW TMpodecCHOHATBHON
OpHCHTALMK, MOHMMaHHs OOIIECTBEHHOTO CMBICIA TpyJa M 3HAYUMOCTH €ro Jjiss ceds JMYHO, OTBETCTBEHHOTO,
CO3HATEJIPHOI'0 ¥ TBOPYECKOTO OTHOIIEHHS K Oy ayIieil JesTeIbHOCTH, TPOQECCHOHANBHON 3THKH, CIIOCOOHOCTH MPE/BUICTh
U3MEHCHHA, KOTOPbIC MOT'YT BO3BHUKHYTH B npotbeccnonanbﬂoﬁ ACATCIbHOCTH, U YMCHHIO pa6OTaTI) B I/ISMeHéHHbIX, BHOBb
CO3JJaHHBIX yCIOBUAX TPYJa.

e BOCIIUTaHUSA TOCTUTAETCS 110 MEPE PELICHNS B €IUHCTBE CIEAYIOMINX 3a/1a4:

— (popMUpOBaHHE CO3HATELHOIO OTHOLICHHS K BBIOPAHHOHN MPOQecCuH;

— BOCIIUTAHUE YECTH, TOPAOCTH, JIIOOBH K MPOQECCHH, CO3HATEIBHOTO OTHOLICHUS K MPo(ecCHOHAIbLHOMY IOy,
MTOHUMAaeMOMY KaK JIMYHAss OTBETCTBEHHOCTh M 00S3aHHOCTE;

— (hopMHIpPOBaHHUE TICUXOJIOTHH MTPOhECCHOHANA;

— (opmupoBaHue MPOHECCHOHATBHOMN KYIbTYPHI, STHKH MPOPECCHOHATBHOTO OOIICHNUS;

— ¢dopmupoBaHre commanbHON KOMIIETCHTHOCTH M JAPYTHE 3a/adyd, CBA3aHHBIE C HMWIKEM THpodeccuu u
ABTOPHUTETOM TPAHCIIOPTHOM OTpacIu

DKOJIOTHIECKOE BOCIIUTAHIE O6y‘IaIOH.[I/IXC$[

Ilenms AKOJIOTHYECKOTO BOCIMTAHUSA — (DOPMHpPOBAHHE OTBETCTBEHHOTO OTHOIIEHHUS K OKpY’KaoIIeH cpene, KOTOpoe
CTPOUTCS Ha 0aze DKOJIOTMISCKOTO CO3HAHHS, YTO MPEAINoiaracT coOJIofcHHEe HPaBCTBEHHBIX M IPABOBBIX NPHHIUIIOB
MIPUPOAOIOIB30BaHUS U MPOMAralay Uael ero onTUMHU3alNK, aKTUBHYIO JA€ITeIbHOCTD M0 U3YUYEHHIO M OXpaHe MPUPOJIBL.

Lenb mocTuraeTcs Mo Mepe peuieHus B €IMHCTBE CASAYIONINX 3a1a4:

— pa3BUTHE YKOJOTUIECKOTO CO3HAHUS M YCTOWIMBOTO SKOJIOTHUECKOTO TIOBEICHUS;

— (OpMHUPOBAHHE YMEHUU M HABBIKOB Pa3yMHOI'O MPUPOJIOIOIB30BAHUS, HETEPIIMMOTO OTHOIICHHS K JCHCTBUSAM,
MIPUHOCSIINM BpPE]] 3KOJIOTHH;

— IPHOOPETEHHNE OMBITA IKOJIOTO-HAMPABICHHON EATEIHHOCTH;

— CTaHOBJICHHE W Pa3BUTHE Y OOYYAFOIIMXCS HKOJIOTHYECKON KyIBTYpPHI, OEPEKHOIO OTHOIICHUS K POJHOW 3eMIle,
MpUpOAHEIM OoraTcTBaM Poccuu m Mupa, MTOHHMaHHWE BIHMSHUS COLMUAIBFHO->KOHOMHYECKHX MPOIECCOB Ha COCTOSTHUE
MIPUPOAHOHN U COLIMANILHOM Cpelbl;

— (opMupoBaHKe Y 00YJAIOMIMXCS YKOJIOTHYECKON KapTHHBI MUpa, Pa3BUTHE Y HUX CTPEMJICHUS Oepedb M OXPaHATh
MIPUPOY;

— Pa3BHUTHE YKOJIOTHIECKOTO CO3HAHMUS, MEPOBO33PECHHUS M YCTOHYHUBOTO AKOJIOTHYECKOTO OBEACHHUS

2 MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

2.1 2.1Tpeb6oBanusi K NpeIBAPUTEIbHOI MOATOTOBKE 00y4aIOIIerocs:

1 Heo0xoauMbIMH yCIIOBHSMH JIJIsl OCBOSHUS TUCHUILTHHBI « DU3KKay» SBJIsIeTCS 3HAHWE TUCLUILIMH « MaTeMaTHKay
(mkonpHBIH Kypc); «Pu3nkay (MIKOIBHBIH KypC).

2.2 Ill/IC]II/Il'l.]'lPleI U MIPAKTUKH, T KOTOPBIX 0CBOCHUE JAHHOM JUCIHUIINHDbI HeOGXO}II/IMO Kak npeamecTBylouee:

B1.0.07 Maremaruka

b1.0.13 MaremaTtndyeckoe MOAEIMPOBAHUE CUCTEM U IIPOLECCOB

b1.0.14 NnxxeHepHast 9KOJIOTUs

b1.0.32 DnexTpoTeXHUKa U JIEKTPOMEXaHHUKA

(L0 IR N RUSH B (SN R

B3.01(/1) BrimonHeHne BBITYCKHOW KBaTH(PUKAIIMOHHOMN pabOTHI

3 IINIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 11O JUCHUIIJIMHE, COOTHECEHHBIE C
TPEBOBAHUSMM K PE3YJBTATAM OCBOEHUS OBPA3OBATEJBHOM ITPOT'PAMMABI

Kon 1 HanMeHoBaHue I Kon v HauMeHoBaHue | [TmanupyeMble pe3yabTaThl O0yUeHHS




KOMIICTCHIIMHN

HHAWKaATOopa
JOCTHXXCHUA KOMIICTCHIIMN

OIIK-1 Cnocoben
peliath HHXEHEPHbIE
3a7a4d B
npoeCCHOHATBHOM
JeSTETTbHOCTH C
HCIIONTb30BAHUEM
METOIOB
€CTECTBEHHBIX HAYK,
MaTeMaTHIECKOTO
aHanm3a u
MOJICTTUPOBAHHUS

OIIK-1.1 lemoHCTpUpYET
3HAHMSI OCHOBHBIX
MIOHATUHN U
(byHIaMEHTaIbHBIX
3aKOHOB (DPM3UKH,
MIPUMEHSET METOIBI
TEOPETHYECKOTO U
9KCTIEPUMEHTAIBHOTO
HCCIIEJOBaHMS
($u3NIeCKUX SABICHUM,
MIPOIIECCOB U OOBEKTOB

3HaTh:

- (u3uueckue OCHOBBI MEXaHUKH, DJIEKTPHUYECTBA W MarHeTu3Ma,
¢u3uKKM KonebGaHWii W BOJH, KBAaHTOBOM (DM3MKH, 3JIEKTPOIUHAMHKH,
CTaTHCTHYECKOH (UMK M TEpMOJMHAMUKH, aTOMHOH M sAEpHOU
¢usuky;

- (yH#maMeHTaIbHBIC TNOHATHS, 3aKOHBI M TEOPHHM KIACCHYECKOH M
COBpPEMEHHOW (QU3NUKU

Ymers:

- HCTIONB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IHCIUIIMH
P peLIeHUN (HU3MUECKUX 3a7ad.

Buagers:

-  HaBblKaMH  I[PUMEHEHHMS  OCHOBHBIX  METOMOB  (pU3HKO-
MaTEeMaTHYECKOT0 aHaJIM3a JJIsl PelIeHHs] €CTeCTBEHHOHAYYHbIX 3a/1a4.

OIIK-1.2 IIpumensier
METOJIbI TEOPETHUECKOT0 U
SKCHEPUMEHTAIBHOTO
HCCIe0BaHHs OOBEKTOB,
MIPOLIECCOB, SIBICHUH,
MIPOBOANT KCIIEPUMEHTHI
TI0 33/IaHHOW METOJINKE U
aHAIN3UPYET UX
Ppe3yIIbTaThI

3HaTh:

MATEMAaTHYECKUEC METOJIbI, (PU3MUYCCKUE 3aKOHBI U BBIYHCIHTEIILHYIO
TEXHUKY JUIS MPOBENEHUS OJKCIEpUMEHTa MO 3aJaHHOH METOIHUKE
YMmerhb:

HUCIIOJIB30BAaTh MATCMAaTUYCCKUC MCTObI, (1)1/131/1qe01<ue 3aKOHbBI H
BBEIYUCITUTENBHYIO TEXHUKY U PEIICHHUS SKCICPUMEHTATBHBIX 3a1ad;
TIPOBOIUTE HM3MEPEHHs, 00padaThBaTh W IPEICTABIATH PE3YJIHTATHI
Baagern:

- HaBBIKAMH TIPAaBWIHHOH OKCIUTyaTalliM OCHOBHBEIX IIPHOOPOB U
000pyIOBaHUS COBPEMEHHOH (PH3MUECKON JTAOOPATOPHH;

- HaBBIKAMHU 00pPaOOTKH, aHAIM3a M MHTCPIPETUPOBAHUS PE3yJIbTATOB
IKCIIEPUMEHTA.




4 CTPYKTYPA U COJAEPKAHME JUCHHUIIJINHBI

Kon nnauxartopa
Kon HaumeHoBaHue pa3aesoB, TeM U BHI0B PadoThl Ounas popma 3aounas ¢opma JOCTHKEHUsI
KOMIIeTCeHIIUH
Cemecr Yacel Kypc/ Yacel
P ek Hp. | JIa6 | CP | ceccusn | Jlexk | IIp. | JIa6 | CP
Pa3zgen 1. MexaHnka M 3J1eMEHTBI CIEeNUATBHONH TEOPUH 1 1
OTHOCHTEJIbHOCTH
11 Kunematuka u AMHaMUKa MOCTYNATEIBHOTO U 1 5 > 4 3.5 11 0.5 0.5 > 10 OIIK-1.1
BpPAILATEIbHOTO ABUKEHUS OIIK-1.2
12 3aKOHBI COXPAaHEHHUS B MEXaHHUKE. DJIEMEHTHI TEOPUH 1 5 > 4 3.5 1 0.5 0.5 6 OITK-1.1, OITK-12
oTHOcHTeNnbHOCTH. PaboTa cuibl. MomHocTh. DHeprus
Paznen 2. MoJekyaspHas (cTaTUCcTHYecKas) pusuka u 1 1/1
TepPMOANHAMMKA
OCHOBBI MOJIEKYJISIPHO-KHHETHYECKON TEOpUH rasa.
2.1 DJIeMeHTHI CTaTUCTHIeCKOH (m3uku. SIBIeHns mepeHoca. 1 2 2 4 6 1/1 14 OIIK-1.1, OIIK-1.2
TepMmoanHamMuka
Paspea 3. DiieKTpMuyecTBO U MATHETU3M
3] OnekTpocraTudeckoe rnoje. [IpoBOJHMKH U TNAIIEKTPUKU B | ) ) 4 3 11 0.5 0.5 6 OIK-1.1, OIIK-12
IEKTPUUECKOM MOJIe
[HocTosiHHBIN 3nekTpryecKuil TOK. Pa3BeTBIeHHBIE LIETH.
32 [paemia Kupxroga 1 1 1 4 3 1/1 0,5 0,5 2 8 OIIK-1.1, OIIK-1.2
33 MarauTtHoe mosie. DIeKTPOMarHuTHAs WHAYKIIHS 1 2 2 4 6 1/1 1 1 2 14 OIIK-1.1, OIIK-1.2
Pa3gen 4. Ontuka, puszuka aToMa ¥ aTOMHOIO fpa
41 MexaHuueckre rapMoHHYecKue Kojiebanus. BoiHoBoe 1 5 5 4 7 11 0.5 0.5 14 OIK-1.1, OITK-12
JIBIDKEHHE
4.2 BonHoBast u KBaHTOBAasI ONITUKA 1 2 2 4 4 1/1 0,5 0,5 2 14 OIIK-1.1, OIIK-1.2
43 KsanroBas ¢usnka, pusmka aToMa, 3JIEMEHTHI SIIePHOI 1 5 > 5 4 11 14 OITK-1.1, OTK-1.2
¢dbu3uKHM 1 GU3NKHK dJIEMEHTAPHBIX YaCTHUIT
4.4 BrlmosHeHUE KOHTPOJIBHOM paboTh Nel 1/1 10 OIIK-1.1, OIIK-1.2
Hroro (0e3 4acoB Ha MPOMEKYTOUHYIO aTTECTAITHIO) 1 17 17 34 40 1/1 4 4 8 110 OIIK-1.1, OIK-1.2
dopma NpoOMEKYTOUHOHM aTTeCTaIlMH - 9K3aMEeH 1 36 1/1 18 OIIK-1.1, OIIK-1.2




5 ®OH/JIl OHEHOYHBIX CPEACTB JUUIs1 IIPOBEJEHUS TEKYIIEI'O KOHTPOJIAA YCHHEBAEMOCTH U
INPOMEXKYTOYHOU ATTECTAIIUN OBYYAIOIIUXCA 11O JUCHUIIJIMHE

®DOH/I OIICHOYHBIX CPEICTB JJIsl MPOBEACHUSA TEKYIIErO0 KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUHOW aTTECTAIlMH IO
MUCHHIUIHHE: odopMileH B Bujae mnpuimoxkeHus Ne 1 k pabouell mporpamMme AWCHUILIMHBI U pPa3MEIICH B AIICKTPOHHOM
nHpopMannoHHo-o0pa3oBatensHoM cpene KpMIKT Upl'VIIC, nocTymHo# 00yJaroneMycs 4epes3 ero JINIHbIH KaOUHEeT

6 YYHEBHO-METO/MYECKOE U UHO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITJINHBI

6.1. YueOHasi iurepatrypa

6.1.1. OcHOBHas JIMTepaTypa

ABTOpHI,
COCTaBUTEIHN

3arnaBue

W3naTenbCcTBO, TOA

Koi-Bo
JK3.

6.1.1.1

Tpodmmonsa T. 1.

Kypc pusuku [Tekcr] : yueb. mocobue mist BY30B /
T.A. Tpodumosa, 2014. - 560 c. (BBeneHo
OTJIaBJICHHC)

M.: Axanemus, 2014

300

6.1.1.2

I'opnau B. B.

®dusnka : yueoHoe mocooue 11 By30B / B. B. 'opnau

; petiensenTsl : B. U. Cypukos, K. H. IOraii, 2020. -
215 c. on-line (BBeneHo ornasienwue). - Tekcr :
3JIEKTPOHHBIN.

http://172.22.70.2 1/web/index.php?P2 I DBN=IBIS&I
21DBN=IBIS&S2 1FMT=fullwebr&Z211D=MTQ20

G04dDBVNTMS5VjlyOWkK4RDIxNQ%3D%3D&C21

COM=S&S21ALL=%3C%2E%3E1%3D53%2F%D0
%93%2069%2D199109%3C%2E%3E#page_result

Mockaa : FOpaiit, 2020.

100 %
online

6.1.1.3

Jemumauenko B. U.

®uznka : yuebnuk / B. U. Jlemunuenko, 1. B.
Jemumuenko, 2022. - 581 c. on-line (BBeneHo
ornasneHue). - TEKCT : AMeKTPOHHBIN

http://irbis.krsk.irgups.ru/web/index.php?P2 1 DBN=I

BIS&I21DBN=IBIS&S2 1 FMT=fullwebr&Z211D=&

C21COM=S&S21ALL=%3C%2E%3E1%3D53%2F

%D0%94%2030%2D864488500%3C%2E%3E#page
result

Mockga : UTHOPA-M,
2022

100 %
online

6.1.2. lonoTHUTeIbHAS JIUTEPATypa

ABTOpHI,
COCTaBUTEIH

3armaBue

W3narenscTBO, TO

Koi-Bo
JK3.

6.1.2.1

[Bonbkenmreitn B.C.

COopHHK 337124 110 001meMy Kypcy ¢usuku [Texcr] :
yae0. mocobue it BY30B - 328 ¢

CII6.: Kamx. Mup,
2008

226

6.1.2.2

Tpodumosa T.U.

Odmsnka B Tabnumax u popmynax [Tekcr] : yueo.
mmocooue s BY30B. - 448 c.

M. : Axagemus, 2010

53

6.1.3. MeTtoanyeckue pa3padoTku

ABTOpHI,
COCTaBUTEIH

3araBue

W3narensCcTBO, TO

Koi-Bo
JK3.

6.1.3.1

Yepuuuenko A. B.,
Mopos K. M.

Ou3mKa : METOANYECKHE yKa3aHUs K J1a00paTOpHBIM
paboTaM aJIst CTyIeHTOB BceX GpopM 00yueHus
cneruanbHocTH 23.05.06 CTpoUTENbCTBO KENE3HBIX
JIOpOT, MOCTOB M TPAaHCIIOPTHBIX TOHHENEH - 42 ¢. on-
line. - TexcT : SMEKTPOHHBIN.
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM

=S&S21COLORTERMS=1&P21DBN=IBIS&I21DB

N=IBIS FULLTEXT&LNG=&Z21ID=GUEST&S21

FMT=briefHTML_ft&USES21ALL=1&S21ALL=%

3C%2E%3E1%3D53%2F%D0%A7%2D49%2D3013

32000%3C%2E%3E&FT_PREFIX=KT=&SEARCH

_STRING=&S21STN=1&S21REF=10&S21CNR=5
&auto open=4

Kpacnosipek : KpWKT
HpI'VIIC, 2022

100 %
online

6.1.3.2

Ky3zoBamkoBa JI. A..,
Mopo3 XK. M.

Owusnka : 1a00paTOPHBIN MPAKTHKYM C
MAaTEMAaTUYCCKUMU MOJCIIAMHU JJIA CTYICHTOB BCEX
dhopm oOyuenwus criermanbHOCTH 23.05.05 CucteMbl

obecneueHus JBHOXXCHUA ITOC30B, CIICHUAJIBHOCTH

Kpacnospcek : KpW2KT
UpI'VIIC, 2020

100 %
online



http://172.22.70.21/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=MTQ2OG04dDBvNTM5VjlyOWk4RDIxNQ%3D%3D&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%93%2069%2D199109%3C%2E%3E#page_result
http://172.22.70.21/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=MTQ2OG04dDBvNTM5VjlyOWk4RDIxNQ%3D%3D&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%93%2069%2D199109%3C%2E%3E#page_result
http://172.22.70.21/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=MTQ2OG04dDBvNTM5VjlyOWk4RDIxNQ%3D%3D&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%93%2069%2D199109%3C%2E%3E#page_result
http://172.22.70.21/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=MTQ2OG04dDBvNTM5VjlyOWk4RDIxNQ%3D%3D&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%93%2069%2D199109%3C%2E%3E#page_result
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23.05.06 CTpouTeNbCTBO JKENE3HBIX JOPOT, MOCTOB H
TpaHcropTHBIX ToHHENEH. Y.1 - 106 c. on-line. -
TeKCT : DK TPOHHBIH.
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM
=S&S21COLORTERMS=1&P21DBN=IBIS&I21DB
N=IBIS FULLTEXT&ILNG=&Z21ID=GUEST&S21
FMT=briefHTML_ft&USES21ALL=1&S21ALL=%
3C%2E%3E1%3D53%2F%D0%9A%2089%2D6199
42%3C%2E%3E&FT PREFIX=KT=&SEARCH ST
RING=&S21STN=1&S21REF=10&S21CNR=5&aut

6.1.3.3

0_open=4
Mopos K. M., Om3uKa : MeToANYeCcKue yKa3aHus K tekunoHHeIM | Kpacrosipek : KpMOKT | 100 %
UYepanuenko A. B. | 3amsatusam s ctyneHTOB Beex (hopM 00ydIeHus i UpI'VIIC, 2022 online

cneranbHOCcTH 23.05.06 CTpOUTENBCTBO JKEIE3HBIX
JIOPOT, MOCTOB M TPAaHCTIOPTHBIX TOHHENEH - 29 ¢. on-
line. - TeKCT : 3MEKTPOHHBIH.
http://irbis.krsk.irgups.ru/web/index.php?P2 1 DBN=I
BIS&I21DBN=IBIS&S2 1 FMT=fullwebr&Z211D=&
C21COM=S&S21ALL=%3C%2E%3E1%3D53%2F
%D0%9C%2080%2D600519912%3C%2E%3E#page
result

6.1.3.4

Ou3mKa : METOANYECKHE YKa3aHUs K MPAKTUIECKUM 100 %
3aHATHSAM JUIS CTYJICHTOB BCeX (hOpM OOyUICHHS online
crienuanbHOCTH 23.05.06 CTpOUTENBCTBO KEIE3HBIX
JIOpOT, MOCTOB M TPAHCIIOPTHBIX TOHHENEH - 22 ¢. on-
line. - TeKCT : AJCKTPOHHBIH.
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM
=S&S21COLORTERMS=1&P21DBN=IBIS&I21DB
N=IBIS FULLTEXT&LNG=&Z21ID=GUEST&S21
FMT=briefHTML _ft&USES21ALL=1&S21ALL=%
3C%2E%3EI1%3D53%2F%D0%9C%2080%2D6005 1
9912%3C%2E%3E&FT PREFIX=KT=&SEARCH
STRING=&S21STN=1&S21REF=10&S21CNR=5&
auto_open=4

Yepauuenko A. B.,
Mopo3z K. M.

Kpacnosipck : KpKT
HpI'VIIC, 2022

6.1.4 IlepeyeHb Y4eOHO-MeTOANYECKOI0 o0ecneyeHHs AJI CAaMOCTOSITeJbHOI padoThl 00yUarONIUXCsl 10 QUCHMILINHE

6.1.4.1

l'opnag B. B.. BanoB ®usuka. CaMocTosATeIbHAS pab0oTa CTYACHTA ! Mocksa : FOpaiit, 2020.] 100 %
H. A, Ilnactununaa |yueOHOe ocobue /yist By30B - 168 c. on-line - Tekcr : online
M. B. 9JIEKTPOHHBIH.

http://irbis.krsk.irgups.ru/web/index.php?P2 1 DBN=I
BIS&I121DBN=IBIS&S2 1 FMT=fullwebr&Z211D=&
C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F
%D0%93%2069%2D901629%3C%2E%3E#page_res
ult

6.2. Pecypchbl HHGOpPMANOHHO-TEJICKOMMYHHKAIIMOHHOM ceTH « MHTepHeT»

6.2.1

brommorexa Kp KT UpI'VIIC : [caiit] / KpacHOspCKHif HHCTUTYT JKEJIE3HOIOPOIKHOTO TPAHCIIOPTA — (DHITHAI
MpI VIIC. — Kpacrosipck. — URL: http://irbis.krsk.irgups.ru/. — Pesxxum qocTyrma: mocie aBTopu3ain. — TeKcT:
5JIEKTPOHHBIH.

6.2.2

OnekTponHas oudmuoreka « Y ML XK T» : anexrporHO0-0nbOMHoTedHas cuctema : caiit / ®I'BY IO «YuebdHo-
METOAMYCCKIN IISHTP IO 00pa30BaHUIO Ha )KEJIC3HOAOPOKHOM TpaHcHopTey». — Mocksa, 2013-2023. — URL:
http://umczdt.ru/books/. — Pexxum noctyna: no nojanucke. — TEKCT : JIEKTPOHHBIH.

6.2.3

Znanium.com : 3JeKTpOHHO-O0nOMoTeyHas cucrema : caiit / OO0 «3HAHUYM». — Mocksa. 2011-2023. —
[URL: http://znanium.com. — Pexxum gocTyna: no nmoanucke. — TEKCT : dIEKTPOHHBIH.

6.2.4

O6pazoBarensHas mardopma FOpaiir : anekrponnas 6udimoreka : caiit / OO0 «DieKTpOHHOE W3AaTENILCTBO
fOpaiit». — Mocksa, 2020-2023. — URL: https://urait.ru/. — Pexxum moctymna: mo nogmucke. — Tekcr :
PJIEKTPOHHBIN

6.2.5

Jlasb : 3neKTpoHHO-0MOIMOTeYHast cucteMa : cailt / M3narensctBo Jlans. — Cankr-IletepOypr, 2011-2023. —
[URL.: http://e.lanbook.com. — Pexxum goctyma: mo moamucke. — TEKCT : 3JIEKTPOHHBIH.

6.2.6

'YHUBepcuTeTcKast OnOIMOTeKa OHJIAMH : ANeKTpoHHas OubmmoTteka : caiit / OO0 «Jlupekr-Menua». — Mocksa,
2006-2023. — URL: https://biblioclub.ru/. — Pexxum moctyna: mo nogmucke. — TEKCT : 3JeKTPOHHBIH.

6.2.7

KpacHOSIpCKHIf HHCTUTYT JKEJIe3HOIOPOKHOTO TPAHCIIOPTA : [3JeKTpOHHAS HH(OPMAIIMOHHO-00pa3oBaTeIbHAS
cpena] / KpacHOSIpCKHMit HHCTUTYT XeJIe3HOA0POKHOTO TpaHcnopTa. — KpacHosipck. — URL:

http://sdo.krsk.irgups.ru/. — TeKcT: 3J1€KTPOHHBII.
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http://irbis.krsk.irgups.ru/
http://umczdt.ru/books/
http://new.znanium.com/
https://urait.ru/
http://e.lanbook.com/
https://biblioclub.ru/

6.2.8

Poccuiickue sxene3nbie qopory : opummansabii caiit / OAO «PXX]I». — Mocksa, 2003-2023. — URL:
http://www.rzd.ru/. — TeKCT: JJIEKTPOHHBII.

6.2.9

HannoHambHas 2JIeKTpOoHHAS OMOIMoTeKa @ pemepabHbIi MPOeKT : callT / MunuctepctBo Kynbtypsl PO. —

MockBa, 2016-2023. — URL: https://rusneb.ru/. — Pesxum goctyna: no noanucke. — TEKCT : 3J€KTPOHHBIN

6.3. IlporpamMmmHoe o6ecnevyenne 1 MHGOPMALHOHHBIE CIPABOYHBIE CHCTEMbI

6.3.1 IlepeyeHn 0230B0OT0 MPOrpaMMHOI0 00ecTiedeHHs

6.3.1.1

Microsoft Windows Vista Business Russian, aBropu3anioHHBIN HOMep JnieH3nata 6478797627S1011, Homep
mutieH3nn 44799789.

Microsoft Office Standard 2013 Russian OLP NL Academic Edition (zor Ne2 ot 29.05.2014 — 100 numeH3wif;
mor Ne0319100020315000013-00 ot 07.12.2015 — 87 nuiieH3wmii).

6.3.2 CnenuajM3upoBaHHOE MPOrpaMMHOeE o0ecnedeHne

6.3.2.1

|He MIPEIYyCMOTPEHO

6.3.3 UndopmanuoHHbie CIPABOYHBIE CHCTEMbI

6.3.3.1

KpacHosipckuii 1ieHTp Hay4HO-TexHH4eckol nHpopmauuu u oudmuorek (KplIHTUB) : caiir. — Kpachosipck. —
URL: http://denti.krw.rzd. — Pesxxum nocTyma : U3 JOKaIbHOM CeTH By3a. — TEKCT : AJIEKTPOHHBIH.
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lapanT : crpaBouyHO-TIpaBoBas cuctema : 6a3a maHHbIX / OO0 «UTIO «APAHT». — Pexxum moctyma : w3
JIOKQJIbHOM CETH By3a. — TEeKCT : AJIEKTPOHHBIN.

6.3.3.3

ABTOMAaTHU3MPOBAHHAS CUCTEMa MPaBOBOM WH(MOPMANINU Ha kene3HomoposkHoM Tpancnopte (BJ] ACITNIKT) :
caiit Koncynpsrantllimtoc / AO HUMAC. — Pexxum noctyna : U3 JOKaIbHOM ceTH By3a. — TEKCT : AIEKTPOHHBIH.

6.4 IIpaBoBbIe H HOPMATHBHBIE JOKYMEHTBI

6.4.1

|He IPEyCMOTPEHO

HEOBXOJAVMMOM JJIs1 OCYIIECTBJEHUS YYEBHOTI'O NPOIECCA O JTMCHUILIMHE

7 ONMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bl,

7.1

Kopnyca A, JI, T, H KpWXT UpI VIIC Haxoxstes no anpecy r. Kpacuosipek, yi. Hosas 3aps, 1. 21

7.2

VYueOHble ayAUTOPUU AJs TIPOBEACHUS 3aHATHH JIEKIMOHHOTO THUIIA, 3aHATHH CEMHUHAapCKOTO THUIA, BBIOJIHEHHS
KypCOBBIX paboT, TIPYNIOBBIX W HHAWBUAYAJIBHBIX KOHCYJIBTALlUHM, TEKyIIEro KOHTPOJIL M IPOMEXYTOUHOH
aTTecTallid, YKOMIUICKTOBaHHBIE CHECHHUATU3UPOBAHHOW MeOENbl0 M TEXHUYECKUMH CpEACTBAMHU OOyuYeHHUS
(HOYTOYK, TPOEKTOp, DKpaH), CIIyKaLIUMH IS IpeACTaBiIeHUs yueOHoi nHdopmanuu 6onbioi ayauropun. s
IIPOBEACHUS 3aHATUH JICKIIMOHHOTO THIIA MMEIOTCS y4eOHO-HaIIHbIe TOcOOUS (TIpe3eHTALNH).

7.3

[MomemieHns I CaMOCTOSATENEHON PabOTHI 00YYArONINXCSl OCHAIICHBI KOMITBIOTEPHON TEXHUKOW, MOIKITIOUCHHON
K HH()OPMAaIMOHHO-TEICKOMMYHUKAIMOHHOW ceTH «JHTepHeT», W 00ecmedeHbl OCTYIIOM B AIIEKTPOHHYIO
uHpopMannoHHo-00pa3oBatenbHyto cpeay KpOKT UpI'VIIC.

ITomereHns ISl CAMOCTOSATEIBHOM PabOThI 00YUYAIOIINXCS

— YUTAJNBHBINA 321 OUOIUOTEKH;

— KomnbIOTEpHBIE KIacchl A-224, A-409, A-414, JI-203, JI-204, JI-214, J1-404, JI-410, H-204, H-207, T-46, T-5.

8§ METOIMYECKHE YKA3ZAHUA JJISA OBYYAIOIIIUXCA
110 OCBOEHHIO JNCIIUIIJINHBI

Bun yue6HOM
NEeSITENbHOCTH

Opraamzanus y4eOHOH JAeATeIFHOCTH 00yJaroerocs

JIeKUMOHHEIE 3aHATUSL Jlekums (ot matmHCKoro «lection» — uTeHWe) — BHJ ayJUTOPHBIX Y4eOHBIX 3aHATHH. Jlekius:

3aKIabIBACT OCHOBBl HAYYHBIX 3HAHHH B CHCTEMAaTH3UPOBAHHOW, ITOCIIEIOBATEIBHOM, OOOOMICHHOM
(hopMe; pacKphIBacT COCTOSTHUE U ITEPCIIEKTUBBI PA3BUTHS COOTBETCTBYIOMICH 00aCTH HAYKH U TEXHUK,
KOHIIEHTPUPYET BHUMaHHE OOYYaromIMXCsi Ha HanOoJiee CIOXHBIX, Y3JIOBBIX BOIPOCAX; CTUMYJIHPYET
MMO3HABATCIIbHYIO aKTUBHOCTDH o6yqa}ou11/1xc;1.

Bo BpeMs JIeKIIMOHHBIX 3aHATHH 00yJaronuiics T0JKEH YMETh CKOHLIEHTPHUPOBATh BHUMaHUE Ha
W3ydYaeMbIX MpoOiieMaxX W BKIIOYHTH B PaOOTy BCE BHIBI MAMSTH: CIIOBECHYIO, OOpa3HYI M MOTOPHO-
JBUTATeNbHYI0. [IJI 3TOr0 Bech MaTepHall, H3JIaraeMblil IIpernoiaBaTesieM, o0yJaronemMycss He00X0AUMO
KOHCIIEKTUPOBaTh. B KOHCIEKT PpEKOMEHIYEeTCS BBIHUCHIBATH OMpeAeNeHus, (GOPMYIHPOBKH U
JloKa3aTenbpecTBa TeopeM, (opmymsl u T.1. Ha momsx KOHCIEKTa CIEAyeT IIOMeYaTh BOIPOCHI,
BBIJICJIICHHBIC 06yanOH_II/IMC}I 1A KOHCYyJbTallMK C TPEIoJaBaTCIICM. BBIBO)IBI, IMOJIYYCHHBIC B BHUJC
dbopmysn, pekOMeHIyeTcs B KOHCIEKTe MOJYEpKUBATh WM OOBOAHWTH pPaMKOW, 4YTOOBI JIydIle
3anoMuHanuCh. [10oJIe3HO COCTaBUTH KpaTKUW CHPAaBOYHHUK, COJAEPXKALIUM ONpeAeNeHUs] Ba)KHEHIINX
MOHATHH M HamOOJIEe YacTo yl'[OTpe6J'[$[eMBIe (bopMynLI nucuumuinebl. K Kaxknod nekiuu crienyer
pa3zobpaTh Martepuall Npeablaymei Jekuud. M3ydas martepuan mo y4eOHUKY WM KOHCIEKTY JIEKIIUH,
cleayeT NEepeXoAuTh K CIEAYIOIIEMY BOIIPOCY TOJBKO B TOM Cly4yae, KOrJa XOpOLIO YCBOEH
npenpnymuid Bonpoc. Ilpu 3ToM HE0OX0IWMO BOCIPOM3BOJWTH Ha Oymare BCE PacCyXACHUS, Kak
UMCHOIUECA B yqe6Hm<e WJIN KOHCIICKTC, TaK W IMPONYHICHHBIC B CHJIy HX ITPOCTOTHI. Pﬂ]l BOIIPOCOB
JUCHUTUIAHBL MOXET OBITh BBIHECEH Ha CaMOCTOSTEIbHOE H3y4eHHe. Takoe 3amaHue Tpedyer
OIICPATUBHOI'O BBITIOJTHCHU. B xoncmekTe J'ICK[II/Iﬁ HGO6XOI[I/IMO OCTaBHUThb MCECTO IS OCBCLICHUS



http://www.rzd.ru/
http://dcnti.krw.rzd/

YHOOMSHYTBIX BOIpocoB. O003HAUYNTH BOMPOCH], TEPMUHBI, MaTepuall, KOTOPHIH BBI3BIBAECT TPYIHOCTH,
MIOMETHTH U TIONBITAThCS HANTH OTBET B peKOMEHAyeMoii intepaType. Ecii camocrostensHO He yaaeTcs
pa3o0pathCcsi B MaTepualie, TO HEOOXOMUMO COPMYIMPOBATH BOMPOC M 3aJaTh MPEMOAaBaTEI0 Ha
KOHCYJIbTAIlNY, Ha IPAKTHIECKOM 3aHATHH

JlabopaTopHble
3aHATHUS

Lenpto 51abopaTopHBIX 3aHATHI BBICTYNAeT oOecleueHHEe IOHMMaHUS TEOPETUYECKOro Marepuaia
y4eOHOr0 Kypca W ero BKJIIOYCHHE B CHCTEMY 3HaHUH CTYIEHTOB, (JOPMHpOBAHUE OIEPallMOHATBHON
KOMIIOHEHTBI TOTOBHOCTH CHELHAINCTa, PA3BUTHE PA3IMYHBIX COCTABIIOIINX €ro MpodeccHOHaNbHOIM
KoMIteTeHTHOCTH. OCHOBOM J1aOOpaTOPHOTO MPAaKTHKyMa BBICTYIAIOT TUIIOBBIE 33a]1a4k, KOTOPHIE JOJKEH
YMETb PelIaTh CIICIHAIKICT B CBOCH NPO(ecCHOHAIBHON eI TeHHOCTH.

IIpoBenenne mabopaTopHO# PabOTHI C LENBI0 OCMBICICHUS HOBOTO y4eOHOTO MaTepHana BKIIOYAeT B
ceOs CIIeAyIOIINE 3T

- TIOCTaHOBKY TEMbI 3aHATHH H OpeeIeHHe LeaH J1abopaTopHOil paboTh;

- OIIpe/ieNICHUE TIOpsIIKa POBEACHNU Tab0paTOPHON PabOTHI HIIH OTIEIBHBIX €€ STAIIOB;

- HEIIOCPEICTBEHHOE BBHINOJIHEHHE J1abopaTopHOi paboThl CTYAEHTaMH M KOHTPOJb IperojaBaTels 3a
XOJIOM 3aHATHH U COOJIIOIEHNEM TEXHUKNA 0€30IIaCHOCTH;

- TIO/IBEICHNE UTOTOB JTaO0OpaTOPHOH pabOTHI M POPMYIHPOBAHHE OCHOBHBIX BHIBOJIOB;

- 3aIuTa 1abopaTOpHOM padoOTHI.

Ha mnepBoM 3aHATHM IIpenojaBaTelb 3HAKOMUT CTYIEHTOB C OOLIMMH IpaBHJIaMH padOTHl B
Jabopatopuyl / KOMIBIOTEPHOM KJlacce, TEXHHKOH O€30MacHOCTH M CTPYKTYpoil odopmieHHs
nabopaTOpHO pabOThI. 3HAKOMHUT CTyIEHTAa C MPOIELYpPON 3alluThl paboThl, oOpamacT BHUMAaHHE
CTyOeHTa Ha To, 4To odopmiIeHHas paboTa JODKHA  3aBepmiathcs  (GOpMUPOBAHHEM
oubnrorpaduIecKoro crucka.

HpaKTI/I‘ICCKI/Ie 3aHATHA

[IpakTHyeckoe 3aHATHE — BHA AYJUTOPHBIX YYEOHBIX 3aHATHH, IeJeHanpaBicHHas (opmal
OpraHM3any y4eOHOTO Ipollecca, HPH pealu3alid KOTOpOoH oOydaromuecs MO 3aJaHHI0 W TOA
PYKOBOJICTBOM  IIPEIOJaBaTelNisi  BBIIOJHSIOT —MNpakTHYeCKue 3ajaHus. [IpakTHueckue 3amaHMs
HarpasjeHbl Ha YIIyOJeHHE HAYyYHO-TEOPETHYECKUX 3HAHMW W OBJAJCHUE ONpENeICHHBIMU METOJaMu
[paboThI, B poLIECCE KOTOPHIX BHIPA0ATHIBAIOTCSI YMEHUS M HABBIKH BHIITOJHEHHSI TEX MJIM WHBIX YYEOHBIX
nelicTBuil B JaHHOW cdepe Hayku. [IpakThyeckue 3aHATHS Pa3BHBAIOT HAyYHOE MBIIUICHHE U PEYb,
[O3BOJISIIOT NIPOBEPUTH 3HAHUSI 00YYAIOIINXCS, BRICTYNAIOT KaK CPEJCTBA ONEPAaTUBHON OOpaTHOM CBSI3M;
[[e]Ib MPAKTHYECKUX 3aHATUI — YIIyONsiTh, pacUIMpsTh, AETATM3MPOBATh 3HAHUS, IOJIyYCHHBIE HA
ek, B 0000mEeHHOW (opMe H  CONEHCTBOBaTH BBIPAOOTKE HABBIKOB MPOQGECCHOHATBHON
e TeIBHOCTH.

Ha mpaktuueckux 3aHATHAX MOAPOOHO PACCMATPUBAIOTCS OCHOBHBIE BOIPOCH! AWCHIUIUIMHEL,
pa3OMparoTCsl OCHOBHBIC THIBI 3amad. K KakaoMy IIpakTHYeCKOMY 3aHATHIO CIEAYeT 3apaHee
CaMOCTOSATENHHO BBINOJIHNUTH JOMAIIHEE 3aJaHNE U BBIYUIHTh JICKIMOHHBIM MaTepral K CICAYIOIEH TeMe.
CucTeMaTHuecKoe BBINOJHEHHE JOMAIIHUX 3aJaHUi 00s3aTelIbHO M SBJISETCS Ba)KHBIM (HaKTOpPOM,
CIIOCOOCTBYIOIUM YCIIEITHOMY YCBOSHHIO TUCIUTUIHHBIL.

Ocoboe BHMMaHME cieqyeT oOpaiiaTh Ha OINpECJCHHE OCHOBHBIX IOHSATHH JUCHHUIUIMHBL
OOy4aronuiics 10KeH NoAPoOHO pa3dupaTe NpUMeEpHl, KOTOPHIE MOSACHSIOT MOHATHUS.

[TpakTHyeckass MOATOTOBKA, BKJIOYaeMash B IPAaKTHUECKHE 3aHATHS, MPEANOJaraeT BbIOJIHEHHE
00ydJalomuMKcsl OTAENBHBIX D3JEMEHTOB [0 pacyeTy M aHajdM3y O3KOHOMHMYECKHX IIOKa3aTellel
pE3yJIbTaTOB NESTENbHOCTH OPraHMu3alM, CBI3aHHbIX ¢ Oyayniel npodecCHOHAIBHOM AEATEIbHOCTHIO

CamocrosiTenbHast
paborta cTyJeHTa

OOyuenne no pucuuiuinHe «®Pusnka» npegycMaTpuBaeT aKTHBHYIO CaMOCTOSITENBHYIO PadoTy

obOyuaromerocs. Ha camocrositensayto paboTy otBonutcst 40 yacoB mo ouHo#t Gopme oOyuenus u 110
qaca 10 3a0uyHOH ¢opme oOydeHus. B pasgene 4 paboueit mporpammbl, KOTOPBIH Ha3bIBaeTCsA
«CTpyKTypa U colepkaHue TUCHUIUIMHBDY, BCE YaChl CAMOCTOSITEIbHON pabOTHI pacluCcaHbl IO TeMaM |
BOIIpOcaM, a TaKKe yKa3aHa HeoOxonumasi ydeOHas JuTepaTypa: OOydarolMicsS H3y4daeT ydeOHbIH
MaTepHaj, pa3dbupaeT MpUMeEpPhl U pelIaeT Pa3sHOYPOBHEBBIE 3aJjauydl B paMKaX BBIIOJHEHHS KaK OOIIHX
MOMAIIIHUX 3aJaHuil, TaK ¥ UHAUBUAYAIBHBIX AoMamHux 3aganuid (M13). [Ipu BeImosHEHUN TOMAIIHUX
3agaHnii oOydaromeMycsl CileayeT oOpaTHTHCS K 3aJadaM, PEeHICHHBIM Ha MPEABIIYIINX MPAKTHIECKHX
3aHATHAX, PEHICHHBIM JIOMAIIHUM paboTaM, a TakXke K MpuMepaM, IPUBOAUMBIM JekTopoM. Ecim aToro
OyZeT HeNOCTaTOYHO JUIS BBINOJHEHUS BCeH pabOTHI MOXHO JIOMOJHHUTEIHHO BOCHOJIB30BATHCS
y4eOHBIMHM TTOCOOMSIMH, NPUBEJCHHBIMU B paznene 6.1 «YueOHas nureparypa». Ecim, Hecmorps Ha
M3y4YeHHBII Marepuall, 3aJaHue BBINOJHUTH HE yJIAaeTcs, TO B 00s3aTEJLHOM IOpPsIKE HEO0O0XOIMMO
MOCETUTh KOHCYJIBTALIMIO IPEroJiaBarelisi, BEIyLIEro IMPaKTHYECKUEe 3aHATHS, W/WIH KOHCYJbTAIHIO
IIeKTopa.
M3 nmomkHBI OBITH BBIOJNHEHB OOYYAarOIIMMCS B YCTAHOBIICHHBIE IIPETIOAABATENEM CpPOKH B
COOTBETCTBHM ¢ TpeboBaHusiMH K ocdopwireHmio KP  (TekctoBoii m rpadmdueckoil wacrteit),
chopmynupoBaHabiM B [lonmoxxenun «TpeboBaHuss k OQOPMIIGHHIO TEKCTOBOM U Tpaduyeckoit
nokyMeHTauu. HopMOKOHTPOIIbY.

O0yuaromemycs 3204H0H (popMbI 00y4eHns.




OO6yuaromuiics 3a09HON (HOpMBI OOYYCHHS BBINIOJHSIET OJIHY KOHTPOJIbHYIO padoTry. Homep
BapuaHTa KOHTPOJBHOW PabOTHI COOTBETCTBYET OBYM IOCIEIHMM IMdpaM yueOHOro HoMepa (mmdpa)
oOyuatorierocst (inbo Menpuie Ha 50, ecnu e nocnennue uudpsl 6onpmie 50). Kontponsaas padora
TOJDKHBI OBITH BBHITTOJHEHBI 00YYarONIMMCS B YCTAaHOBJICHHBIE TIPETIOaBaTesIeM CPOKH B COOTBETCTBHH C
TpeboBaHusiMH K odopmiennto KP (TekctoBoll m rpaduyeckoil yacteil), cHopMynupoBaHHBIM B
[Monoxkennn  «TpeboBaHus K  OQOPMIICHHIO TEKCTOBOH M rpaduyeckoil  JOKyMEHTaluH.
HopMOKOHTpOIIBY.

Ilepen BBIMOTHEHHEM KOHTPOJIHHOW PAaOOTHI OOYYAIOIIMICS TOJKEH HM3YYUTh TEOPETUICCKHUI
MaTepual W pa3o0paTh pEIICHHWsS THUIIOBBIX 3agad, KOTOpbIE NPHBOAATCS B mocobmsx. Pabory
HEOOXOANMO BBIMONHATh AKKYPaTHO, IIOOBIMH UYCPHHIAMH, KpOME KpacHbIX WM O(OPMIATH B
5IIEKTPOHHOM BHZE. [IpH BEITONHEHUH PabOTHI 00A3aTENBHO JOKHBI OBITh NMOJPOOHBIC BEIYMCICHUS U
UeTKHE TIOSICHEHMS K pEIIeHWI0 3anad. PemeHwe 3amad HEoOXOOWMMO MPHUBOAWTHE B TOH JKe
[IOCJICI0OBATEILHOCTH, B KAKOM OHH JaHBI B 3aJaHUU C COOTBETCTBYIOIINM HOMEpPOM, YCIOBHE 33/a4d
TOJDKHO OBITh TOJIHOCTBIO TEPENHCaHO Iepe] €€ pelIeHHEeM. PellleHne KakaoW 3agaddl JI0JDKHO
3aKaHYMBATHCS CIIOBOM «OTBET», €CIIH 3aJaua ero npeaycMaTpuBaeT.

OO0yuarommiics 3a09H0i ¢opMbI 00y4eHHS BbINOJIHSCT:

I ceccus

KP Ne 1 «Mexanuka». 3agaHusi pa3MeIleHbl B 3JIEKTPOHHON HWHPOPMaIMOHHO-00pa30BaTeNbHON cpefe
UpIl'VIIC, noctynHol oOydaromeMycs 4epe3 ero JUYHbIH KaOWHET/B y4eOHO-METOANYECKOM I0COOUH:
®uznka [DNEeKTPOHHBIN pecypc]: METOANYECKHE YKa3aHWS M KOHTPOJIbHBIC 3aJaHUs IO BBIIOJIHEHUIO
KOHTPOJILHOM paboThI JJ1sl CTYZICHTOB 3a04HOU opMbl 00yueHns Y. 1.

ITonroroBska k
JK3aMEHY

[Ipn moAroToBke K 3K3aMeHy HEOOXOAMMO OpPHEHTHPOBATHCSA Ha KOHCIIEKTH JIEKIui, pabouyio
porpaMMy IUCLHUIUIMHBI, HOPMAaTHBHYIO, Y4eOHYI0O W peKOMEHIyemylo Jureparypy. OCHOBHOE B
MOATOTOBKE K Clade SK3aMEHa - 3TO IIOBTOPEHHME BCEr0 Marepuajga AWCIUIUIMHBL. IIpu moAroroBke K
c/1aue dK3aMeHa CTY/ICHT BeChb 00beM paboThl JOJKEH paclpe/essiTh PABHOMEPHO IO JIHSM, OTBEJCHHBIM
1 IOJTOTOBKHU K 3K3aMeHY, KOHTPOJIUPOBATh KaXkK/bIi IeHb BBHIIIOJTHEHNE HAMEUEHHOH paboThI.

Jlia yenemrHoi caun 3K3aMeHa 1o Auciuinae « Pusukay o0ydaromuecs JODKHBI IPUHUMATh,
BO BHMMaHHE, YTO BCE OCHOBHBIC KaTeropHHM, KOTOPHIE yKa3aHbl B pabodell mporpamMme, HY)KHO 3HATh,
MOHMMaTh X CMBICI M YMEThb €ro pa3bsACHHTH, yKa3zaHHbIE B pabodeil mporpamme Qopmupyemble
KOMIICTEHIINM B  pE3yJlbTaTe OCBOGHHS JUCLUIUIMHBL JOJDKHBI OBITh  HPOJEMOHCTPHUPOBAHBI

O6y‘IaIOH.[I/IMC$I; MPAKTUICCKHUEC 3aHATHA CHOCO6CTBy}OT MOJIYUYCHUIO 0oJiee BBICOKOTO YPOBHA 3HAHUHI u,
KaK CJICACTBUC, 0oJiee BBICOKOI OIICHKHU Ha 3K3aMCHC; TOTOBUTBHCA K 3K3aMCHY HCO6XO,Z[I/IMO Ha4YuHaATh C
HepBOﬁ JICKIIUHW 1 ICPBOI'0 3aHATUA

Kommnekc yueOHO-METOAMYECKMX MaTepuajioB IO BCEM BHAAM Yy4ueOHOW JesITelNbHOCTH, NPEAyCMOTPEHHBIM paboueit
MPOTPaMMO¥l TUCIMIDIMHEL, pa3MeIIeH B dJICKTPOHHONW HH(pOpMamOHHO-00pa3oBareibHoi cpene KpKT Upl'YIIC, noctynHo#
oOyyaroniemycs yepes ero JHYHbli kadbuHetr u Dnektponnyo oubanoreky (35 KpMIKT Upl'YIIC) http://irbis.krsk.irgups.ru
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IIpunoxenue 1 k padoyeil nporpaMmme 1o AUCHUIIHHE
b1.0.11 ®u3uka

OOHJA ONEHOYHBIX CPEACTB

IJIsl IPOBeeHUsI TEKYIEro KOHTPOJISAA YCIIEBA€eMOCTH
U MPOMEKYTOYHOM aTTECTAIMM 10 AMCIHUIIINHE
b1.0.11®u3uka



1. O01mme MoJI0KeHuA

®onn oneHouHbIX cpeactB (POC) aABisIeTCs] COCTaBHON YacThIO HOPMATHBHO-METOIUUECKOTO
o0ecrniedeHrs CUCTEMBI OIIEHKH Ka4eCTBAa OCBOCHHUS 00YyJaIOIUMUCS 00pa30BaTeIbHON MPOTrPaMMEI.

@DoH/  OIECHOYHBIX CPEACTB MpEIHA3HAYCH [UI  HMCIOJIb30BAaHUSA  OOyYarolTUMUCH,
IpenojaBaTensiMy, agMuHUCTpanueil KpVDKT UpI'VIIC, a TakKe CTOPOHHHUMH 00pa30BaTEIIbHBIMU
OpraHu3alysIMU JIs OICHUBAHUSA KadeCTBAa OCBOCHHUS 0O0pa30BaTeIbHON MNPOrpaMMbl M YpPOBHS
c(hOPMUPOBAHHOCTH KOMITETEHITUH Y 00yYarONUXCA.

Zamauamu ©OC gaBuaroTCs:

— OLIEHKA JTOCTMKEHHUI 00YJarOIIUXCs B TPOIECCe U3YUCHUS TUCITUTUIMHEI;

— obecrieueHre COOTBETCTBUS PE3YyJIbTAaTOB OOYYCHHS 3ajadam Oynymied npodeccrnoHaabHON
JEATEIIBHOCTU 4YEpe3 COBEPIICHCTBOBAHUE TPAAULUMOHHBIX W BHEAPEHUE HWHHOBALUMOHHBIX METOJIOB
oOydeHus1 B 00pa3oBaTeNbHBIN MPOIIeCC;

— CaMOMOJITOTOBKA U CAMOKOHTPOJIb O0YUAIONIUXCS B IIPOIIECCE O0YUSHUS.

@DoH/T OICHOYHBIX CpeAcTB cHOpMUpPOBAH HA OCHOBE KIIFOUYEBBIX MPHHIIUIIOB OICHUBAHUS:
BaJINIHOCTh, HAJIE)KHOCTh, 00BEKTHBHOCTh, 3PPEKTUBHOCTD.

Jlnst OLIEHKH ypOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIUHA HCIIOIB3YETCS TPEXypOBHEBas
CHCTEMa;

— MUHUMAJIbHBIA YPOBEHb OCBOCHUS, 00S3aTENbHBIN 711 BCceX 00yUaroIUXCsl IO 3aBEPIICHUIO
OocBOeHHUsI 00pa30BaTENLHON MpPOTpaMMbl; JaeT O0Ilee MPEICTABICHHE O BHUAC JEATEIHHOCTH,
OCHOBHBIX 3aKOHOMEPHOCTAX (PYHKIIMOHUPOBAHUS OOBEKTOB MPO(EeCcCCHOHAIBHON eATENbHOCTH,
METOJIOB U AJITOPUTMOB PEUICHUS TPAKTHYECKUX 3a/1a4;

— 0a30BBIi  YpPOBEHb  OCBOEHHUS,  MPEBBIINIEHUE  MHHUMAIBHBIX  XapaKTEPUCTHUK
cOPMUPOBAHHOCTH  KOMIICTEHIIMI;  IMO3BOJSIET  pemaTh  TUIIOBBIC  3aJadd, [PUHUMATH
npodeccuoHalbHble M yOpPaBIECHYECKHE PEIICHHUS [0 H3BECTHBIM alropuTMaM, MpaBUiaM U
METOIMKaM,;

— BBICOKMM YpPOBEHb OCBOEHHS, MAaKCHMaJbHO BO3MOKHAas BBIPAKEHHOCTb XapaKTEPUCTHK
KOMIIETEHIIMI; TPEANOJIAraeT TOTOBHOCTh PEUIATh MPAKTUYECKUE 3a/1a4d MOBBIIIEHHOW CJIOKHOCTH,
HETUIIOBBIE 3a/layM, MPUHUMATH MpodeccHoHalbHbIE M YNPABICHUECKHE PEHICHUS B YCIOBHUAX
HEMOJIHOW ONPEACIICHHOCTH, MPHU HEIOCTATOYHOM JIOKYMEHTAJIbHOM, HOPMAaTUBHOM M METOJIMYECKOM
obecreyeHnH.



Hucnunmuna «®duszuka» ydyacTByeT B GOPMUPOBAHUN KOMITETECHITHMN:
OIIK-1 Crnocoben pemarb HHXEHEpHbIE 3aJaud B MNPO(EecCHOHAIBHOW JESTETBbHOCTH C

2. [lepeyenb KoMIeTEHIIUMM C YKa3aHUEM ATANoB UX GopMUpOBaHUSI.
[Toka3zaTenu oneHUBaHUsI KOMIETEHIINI, KPUTEPUU OIICHKU

HCIIOJIB30BAHHUEM METOJ0B €CTCCTBECHHBIX HAYK, MATEMATHUYCCKOI'0 aHajin3da 1 MOACIUPOBAaHM.

IIporpaMMa KOHTPOJIbHO-OLICHOYHBIX MeponIpusATHii o4Hasi popma o0yueHus:

Henens

HanmenoBanue
KOHTPOJIBHO-
OIIEHOYHOTO
MEPOTIPUSTHS

OOBEKT KOHTPOIIS
(moHsITHE/TEMa/pa3 e u T.1I.
JIUCITUTUTHHEI )

Kon
HWHIUKATOpA
JIOCTIDKEHUS

KOMITETEHITHH

HanmenoBanue
OILIEHOYHOT'O CPECTBA
(dpopma mpoBeeHMsS*)

1 cemecTp

1-2

Texymnii
KOHTPOJIb

1.1 Kwunematnka U JUHAMHKa
MOCTYNaTeNIbHOTO U BpalllaTeIbHOTO
TBUKEHHUS

OIIK-1.1
OIIK-1.2

JluKTaHT 1O
(TTMCHMEHHO)
3amura nabopaTopHOH
paboTs! (ycTHO)
TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

(bopmymam

3-4

Texymumii
KOHTPOJIb

1.2 3aKkoHBI COXpaHEHUsS] B MEXAHUKE.
DJeMeHTHI TEOpUHu
OTHOCHTEJNFHOCTH. Pabora  cmisl
MommHocTb. DHeprusl.

OIIK-1.1
OIIK-1.2

Jukrantr 1o  ¢dopmynam
(MMCBMEHHO)

3amura nmabopaTopHO
paboTsI (YCTHO)
TectupoBanue
(KOMIIBIOTEpHBIE

TEXHOJIOTHH)

5-6

Texymuii
KOHTPOJIb

2.1 OcHoBBI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUH rasa.
DJIEMEHTBl CTATHCTHYECKOH (DUBHKH.
SIBnenus IepeHoca.
Tepmoaunamuka.

OIIK-1.1
OIIK-1.2

JluKTa"HT 1O
(TTMCBMEHHO)
3amura nabopaTopHOH
paboTs! (YyCTHO)
TectupoBanue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

bopmymam

7-8

Texymumii
KOHTPOJIb

3.1  DnekrpocTtaTMdecKoe  IoJe.
[lpoBofHMKM ¥  AMDICKTPUKH B
3JIEKTPUUECKOM I10JIE.

OIIK-1.1
OIIK-1.2

Jukrantr 1o  ¢dopmynam
(TTMCBMEHHO)

3amura nmabopaTopHO
paboTsI (YCTHO)
TectupoBanue
(KOMIIBIOTEpHBIE

TEXHOJIOTHH)

9-10

Texymuii
KOHTPOJIb

3.2 TIOCTOSHHBIM  3NEKTPHUUYECKHUH
Tok. Pa3BerBnennsie nenu. [IpaBuna
Kupxroda

OIIK-1.1
OIIK-1.2

Jwukrant  mo
(TTMCBMEHHO)
3amura nabopaTopHOH
paboTs! (YCTHO)
TectupoBanue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

(bopmymam

11-12

Texymmii
KOHTPOJIb

3.3 MarnautHoe
DNIeKTpOMarHUTHAs UHIYKIIHS

noJje.

OIIK-1.1
OIIK-1.2

Jukrantr 1o  ¢dopmynam
(TTMCBMEHHO)

3ammura nmabopaTopHO
paboTsI (YCTHO)
KonTtponbHas
(TTHCBMEHHO)
TectupoBaHnue
(KOMITBIOTEpHBIE

TEXHOJIOTHH)

pabora

13-14

Texymuii
KOHTPOJIb

4.1 MexaHWueckne TapMOHUYECKHE
KoyieOaHus. BoiHOBOE ABIKCHHE

OIIK-1.1
OIIK-1.2

Hukrant mo
(mMCBEMEHHO)
3amura nabopaTopHOH
paboTsI (ycTHO)
TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

dhopmynam

15-16

Texymumii

KOHTPOJIb

4.2 BoyiHOBas U KBaHTOBAas ONTHKA

OIIK-1.1
OIlK-1.2

Huxtant 1o
(IMChMEHHO)

(dopmynam




3amura nabopaTopHOU
paboTsl (ycTHO)
TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
Jukrantr 1o  ¢dopmynam
(TTMCHMEHHO)
Texymuii 4.3 KsaHrtoBas (1)?131/11(5;1, ¢dm3uKa OIK-1.1 3amuTa n1abopaTopHOH
9 17 KOHTPOb aToMa, DIIEMEHTHI SACPHOI (HU3NKH U OITK-1.2 paboTsI (ycTHO)
(hU3UKY IEMEHTAPHBIX YaCTHII. TectupoBanue
(KOMITBIOTepHBIE
TEXHOJIOTHH)
Pazmen 1. MexaHuka M 3JIEMEHTHI
CrielaibHON TEOpUu
OTHOCHTEJILHOCTH
Paznen 2. MounekymsipHas CobecenoBanue (yCTHO)
[MpomexxyTouHa | (cTaTHCTHYECKas) ¢dusnka u OIK-1.1 TectupoBanue
15| 19-20 sl arTecTalys — | TEPMOJAMHAMUKA OHK—l'Z (KOMIIBIOTEpHBIE
3K3aMeEH Pasmen 3. ONEeKTpHYecTBO U ’ TEXHOJIOTHH )
MarHeTusm

Pazmen 4. Onrtuka, ¢usmka aroma u
aTOMHOTO S/Ipa

*(DopMa MMPOBCACHUA KOHTPOJIbHO-OUCHOTHOI'O MEPONPUATHSA: YCTHO, HUCbMEHHO, KOMIIbIOTCPHBIC TEXHOJIOTUH.

IIporpaMmMa KOHTPOJIbHO-OLICHOYHBIX MEPONPHUATHIL 3a04Hasi popmMa o0ydyeHust

Henensa

HaumenoBanmue
KOHTPOJIBHO-
OILICHOYHOTO
MEpONpPUATHUS

OOBEKT KOHTPOJIS
(nmonsiTHE/TEMa/pa3aen u T. 1.
JUCHIUTUINHBI)

Kox
HHAUKATOpa
JTOCTHIKEHUS

KOMIICTCHIIUN

HaumenoBanue
OIICHOYHOT'O CPeJICTBA
(popma npoBeneHusT*)

Kypc 1/ycTanoBo4Hasi

13-14

Texymmii
KOHTPOJIb

1.1  Kunemaruka U JIMHAMHUKa
MOCTYNAaTeIbHOIO ¥ BpAIaTeIbHOIO
JIBIDKCHUS

1.2 3akoHBI COXpaHEHHs B MEXAHUKE.
OJeMEHTHl TEOPUH OTHOCHTEIBLHOCTH.
Pabora cuipl. MomHOCTh. DHEPTHS.
2.1 OcHOBBI MOJIEKYJISIPHO-
KHHETHYECKOH TeopHu ra3a. DIeMeHTHI
CTaTHCTHYECKOH  (u3uku. SIBneHus
nepeHoca. TepMoguHaMuKa.

3.1 DJneKTpocTaTHIecKoe noJe.
[IpoBOMHUKNM ¥  AWIJIEKTPUKH B
ANIEKTPUYECKOM TI0JIE.

3.2 IloCTOAHHBIN SMEKTPUYECKUH TOK.
PaszBeTBieHHbIE LeIH. IIpaBuna
Kupxroga.

33 MarunutHoe
DJIeKTpOMAarHUTHAS HHAYKIIHS.
4.1 MexaHu4yeckue TapMOHHYECKHE
koneOanus. BosHOBOE IBIOKEHME

4.2 BonHOBas ¥ KBAaHTOBAas ONTHKA

4.3 KsanroBast (u3uka, pU3MKa aToma,
DJIEMEHTBHI SIIEPHON (QU3MKK U (HUBUKH
AJIEMEHTAPHBIX YaCTHII.

IoJe.

OIlIK-1.1
OIIK-1.2

TectupoBanue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

3amura nmabopaTopHOH
paboTHI (yCTHO)

23

KonTponbHas
pabota Nel

Pasgenr 1. Mexannka W DJIEMEHTHI
crieruaabHOU TEOpHUH
OTHOCHTEJIbHOCTHU
Paznen 2.
(cTaTHcTHYECKAas)
TEPMOJINHAMHUKA
Pazgen 3.
Mar"HeTusM
Paznen 4. Onruka, ¢usnka aroma H
aTOMHOTO si7Ipa

MonexynspHast
¢dusuka u

DJeKTpUIECTBO u

OIIK-1.1
OIIK-1.2

Kontponbnas
(TMCBMEHHO)

pabora

Kypc 1/3umuss




Paszgenr 1. Mexannka ©u DJIEMEHTHI
CIIeLMAILHOM TECOpUH
OTHOCHUTEIILHOCTH
Paznen 2. MonekymnspHast CobecenoBanue (yCTHO)
IIpomexxyTouHa
(cTatuctudeckasi) ¢usnka u OIIK-1.1 TectupoBanue
23-24 s aTTeCTAIlUs —
SK3AMEH TEePMOJINHAMUKA OIIK-1.2 (KOMITBIOTEpHBIE
Pasgen 3. DIEeKTPUIECTBO u TEXHOJIOTHH )
Mar"HeTu3M
Pasmen 4. Omnrmka, ¢usnka aroma u
aTOMHOTO spa

*opma MPOBENCHUSI KOHTPOJIBHO-OI[CHOYHOTO MEPOIPHUATHS: YCTHO, TMCHBMEHHO, KOMIIBIOTEPHBIC TEXHOIOTHH.

Onucanue nokasaresieil M KpuTeprueB OLEHUBAHUS KOMIIETeHLM .
Onncanne MKaJ OeHUBAHUSA

KonTtponp kauecTBa OCBOEHHUS MAMCLUMIUIMHBI BKIIOYaeT B ce0d TEKyIIMi KOHTPOJIb
YCIIEBAEMOCTH W IPOMEKYTOUHYHO aTTecTauuio. TeKylmuid KOHTPOJb YCIHEBAEMOCTH U
MIPOMEXYTOUHAsl arTecTanusi OO0ydyarouuxcs MPOBOMATCS B LEISIX YCTAHOBJICHUS COOTBETCTBHS
JOCTHKEHHUH 00ydJaromuXxcs OATaTHBIM TPEOOBaHUSIM 00Pa30BATEIBHON MPOTPAMMBI K Pe3yJibTaTaM
oOydeHus: U GOPMUPOBAHUS KOMIETEHIIUA.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOM BHJI CHUCTEMAaTHYECKOW MNPOBEPKU 3HAHUU,
YMEHHM, HaBBIKOB OOyYaroOlIMXcs. 3ajaya TEKYIIero KOHTPOJIE — OINEpPaTUBHOE U PEryJsipHOe
yIpaBlieHUuEe YIeOHOH JIEATEIBHOCTHIO 00YYaIONMXCS HA OCHOBE OOpATHOW CBS3M M KOPPEKTUPOBKH.
Pe3ynbrarhl olleHMBaHUS YUUTHIBAIOTCS B BUJIE CPEHEN OLIEHKH MPU MPOBEACHUH aTTECTALNH.

st oleHMBaHUs PE3yIbTATOB O0YUEHHUS UCIIOIB3YETCS YEThIpeXOaIbHas MIKAJA: «OTIUYHOY,
«XOpOILIO», «YAOBICTBOPUTEIIBHO», «HEYAOBICTBOPUTEIHLHO» W/WIM JABYXOalUlbHAs — IIKaia:
«3aYTEHO», «HE 3aUTCHOY.

[lepedyeHb OLIEHOUHBIX CPEICTB, UCIOIb3YEMbIX JJI OLICHUBAHUS KOMIIETEHIUH, a TAK)KE KpaTkas

XapaKTepUCTHKA ITHX CPE/ICTB MPUBEACHBI B Ta0IHIIE

HaumeHnoBanue [IpencraBnenue
Ne OILIEHOYHOT'O Kpatkas xapakTepuCTHKa OLIEHOYHOI'O CPEICTBA OILIGHOYHOT'O
cpescTBa cpenctea B POC
[Mepeuens popmyn
| JIMKTaHT 1o CpezncTBO IPOBEPKU 3HAHUSI OCHOBHBIX (DOPMYJI M IIPABHJL. (BOTIPOCOB) 110 Tema
bopmymam MoskeT OBITh HCIIOTB30BAHO TSI OLICHKH 3HAHUN 00YJaroIiXCs P
JUCTIUTUTAHBL
CpencTBo, TMO3BOJSIONIEE OLCHUTH yMEHHE 00ydJaromerocs
MMUCBMEHHO W3JIaraTh CyTh IIOCTAaBICHHOM 3aa4y¥, CAaMOCTOSTEIHHO
3amura MIPUMEHSTh CTaHAAPTHBIC METOBI PEIICHUs OCTABICHHOH 3amaun ¢ | TeMbl mabopaTopHBIX
2 nmabopaTopHO HCTIOJNB30BaHUEM HWMEIoIeiicss nabopaTopHO 0a3bl, MPOBOAMTEH | PadOT M TpeOOBaHUS K
paboTh aHaJU3 TIOTyYEeHHOTO pe3ylibTara padoTHL. WX 3aIIuTe
MoskeT OBITh UCTIONB30BAHO AJISI OIICHKH YMEHH, HABBIKOB U (MIJIN)
OTIBITA AEATENbHOCTH O0YJarONIIXCS
N KomriexTs
CpencTBO MPOBEPKH YMEHHH HMPUMEHSTH IONTYYCHHBIC 3HAHUS IS .
KOHTPOJIbHBIX 3a7aHui
KontponsHas peleHus 3aa4 ONpeesIEHHOTO THIIa 110 TeMe WM Pa3Jieny.
3 . . | O TeMaM IUCIMILIMHBI
pabota (KP) MoskeT OBITh HCIIOJIB30BAHO I OIEHKM 3HAHWA W YMEHUH
(He MeHee IBYX
0o0ydJarommxcs
BapHaHTOB)
Cucrema CTaHIAPTU3UPOBAHHBIX 3aJaHMi, MTO3BOJISIOMIAS
ABTOMATH3HPOBATH IPOIIC U3MEpeHUs OBHA 3HAaHUH U
TTHSED POUCAYDY p P TurmoBsie TECTOBBIE
4 Tecr yMeHHI oOydaromerocs. MoxxeT OBITh HMCTOJNB30BAaHO UIS OICHKH SAMAHIS 110 TeMe
3HAHUWI, YMEHUWH, HAaBHIKOB © (WIM) OIBITa JEATEIEHOCTH
oOyyaromumxcs
CpencTBO KOHTPOJISI HAa MPAaKTHYSCKOM 3aHITHH, OPraHU30BaHHOE
KaK CrenuaibHas Oecefa MpernoaaBareis ¢ 00yJaronuMcs Ha TEMBIL, Bolpock! 1o
CBSI3aHHBIE C H3Yy4YyaeMOW JUCHUIUIMHOW, M pacCyMTaHHOE Ha P
5 CobecenoBanne . TeMaM/paszzenam
BBISICHEHHE OO0BeMa 3HaHUIl O00yJaromerocss Mo OMpeAeICHHOMY [ —
pasneny, TeMe, mpobiemMe | T.II.
MoskeT OBITh UCTIOIH30BAHO IS OTIICHKU 3HAHUH 00y4aromxcs.
Ilepeuens
CpencTBo, MO3BOJAIONIEE OLEHUTh 3HAHUS, yYMEHHS, HAaBBIKOB H
TEOPETHIECKHUX
(wim) omBITa AEATENTFHOCTH 00YYAIOIIEToCs 0 AUCIUIIIIHE.
6 OKk3aMeH N . BOTIPOCOB H
MoskeT OBITh HCITOIF30BAHO JUIS OIICHKH 3HAHHW, YMCHUH, HABBIKOB N
MPAKTHICCKUX 3aIaHUI
1 (WIH) OIBITA IEATEITBHOCTH 00yJaIOMINXCS
(OueToB) K 9K3aMeHy




Kpurtepun u mkaapl oeHMBaHUS KOMIIETEHIUH B pe3yJibTaTe M3yYeHHUs JMCHUIJIMHBI TIPU
NMPOBeIeHUM NMPOMEKYTOUHOI aTTecTaunu B gopMe 3aueTa U IK3aMeHa,
a TaK:Ke IIKAJIa 1715 OLleHUBAHNS YPOBHSI OCBOEHHSI KOMIIeTEeHIIUI

IIIxane1 olileHUBaHUS

Kpurepun onieHnBanus

YpoBeHb
OCBOCHUS
KOMIETCHIMI

«3a4YTCHO»

«OTIUYHO

OOyyaromuiicsi NpaBUJIbHO OTBETHUJI Ha TEOPETHYECKHE BOIIPOCHI.
[lokazan ominMuHBIE 3HaHMS B paMKax YydeOHOro MaTepuana.
IIpaBuabHO BBIMONHUN IpakTHdeckue 3anaHus. Ilokazan oTauuHbIE
YMEHHS M BJIaJCHHUsI HABBIKAMHU MMPUMEHEHHS TTOJyYEHHBIX 3HAaHUH U
YMEHHH TIpH peUlIeHHuH 3a7ady B paMKax ydeOHOro Marepuaia.
OtBeTHI Ha BCE JONOIHUTEIbHBIE BOIPOCHI

Bricokui

«XOPOILIO»

OOydatommiicss ¢ HEOONBIIMMH HETOYHOCTSIMH OTBETHJI Ha
TeopeTndeckue Bompochl. [lokasam xopomme 3HaHUS B paMKax
yue6Horo Mmarepuana. C HeOONBIIMMH HETOYHOCTSIMH BBITONHUII
npakTHdeckue 3amaHus. [lokasanm Xopolnue yMEHHsS M BIaJCHUS
HaBBIKAMHM IIPUMCHCHUS [OJYYCHHBIX 3HAHUH M YMEHUH NpH
pelieHn 3a1ad B paMKax ydeOHoro Marepuana. OTBeTmn Ha
OOJIBIIMHCTBO JIOTIOJIHHUTEIHHBIX BOIPOCOB

bazoBrrit

«YZOBJIETBOPHU
TEJIbHO»

OOyyaromuiicst ¢ CyLIECTBEHHBIMH HETOYHOCTSAMH OTBETHJI Ha
TeopeTndeckue Bompockl. Ilokaszan ymoBiaeTBOpUTENbHBIC 3HAHUSA B
pamkax ydeOHoro matepuana. C CyIIECTBEHHBIMH HETOYHOCTSIMHU
BBIMOJIHWI TIpaKkTHUecKue 3anaHus. [lokasan yqoBIETBOPUTENBHBIC
YMEHHUS U BJIaJeHHUA HaBBIKAMU NPUMEHEHMS NOJIYYECHHBIX 3HAHUIl U
YMEHHH TpH pEIICHHH 3aJad B paMKax yd4eOHOro MaTepHaia.
JlomycTusi MHOIO HETOYHOCTEH NpU OTBETE HA JOIMOJIHUTEIbHbBIE
BOIIPOCHI

MuHUMaIbLHBIN

«HC

3a4YTCHO»
«HCYAOBJICTBO

PUTCIBHO»

OOyuaromuiicss mpH OTBETE HAa TEOPETUYECKHE BOMPOCH M TPH
BBIIOJTHEHNHM  NPAKTHYECKUX  3aJaHUH  NPOAEMOHCTPHUPOBAI
HEJIOCTaTOYHbIH YPOBEHb 3HAHWH W yMEHHWH NPH PEUICHHH 3a/1ad B
paMkax ydeOHoro Mmarepuana. IIpm oTBeTax Ha JONOJHHUTEIbHBIC

BOIPOCHI OBLIO JOIMYHICHO MHOYKECTBO HETIPABUJIBHBIX OTBETOB

Komnerenuu
HE
c(OpMHUPOBAHBI

KpI/ITCpI/II/I M MIKajJa OOCHHMBAaHUW OK3aMCHA (‘laCTb «TCCTOBBIC 38.,HaHI/I$I)>)

[ITkasa oLleHUBaHUs Kpurepuu onieHuBaHust

OOyuarommiicst BepHO oTBeTHs1 HA 90 — 100 % TecTOBBIX 3agaHUil TPH
«OTIMIHO»

TIPOXOX/ICHUH TECTUPOBAHUS

OOyuarommiicst BepHo oTBeTms1 Ha 80 — 89 % TecTOBBIX 3ajaHMil TIPU
«XOPOIIOY 3a4TEHO

TIPOXOXJICHUH TECTUPOBAHHUS

OOyuarommiicst BepHo oTBeTws1 Ha 70 — 79 % TecTOBBIX 3aJaHHMN TPH

«YZIOBJIETBOPHUTEIILHOY
TIPOXOXJICHUH TECTUPOBAHUS
OOyyarommiicst BEepHO OTBETHI Ha 69 % M MeHee TECTOBBIX 3aJaHUi MpH
«HE yJIOBJIETBOPHUTEIILHO HE 3a4TCHO
TIPOXOXJICHUH TECTUPOBAHUS

Kpurtepuu u mkaiabl OeHUBaHUS Pe3yJIbTATOB 00yUYeHHUs PH NPOBEIeHN U

JIUKTaHT 1o GpopMynam

TEKYIIEro KOHTPOJIA YCIIEBAECEMOCTH

Hecsate GopMyi, 3a KaKIbI TMpaBUIBHBIN OTBET oauH Oami. IlepeBon B 4eThIpexOAIBHYIO
CHCTEMY IPOMCXOUT CIETYIOIIUM 00pa3oM:

Ywciio HaOpaHHBIX OaJUIOB OrneHka
20 GamioB «OTJIUYHO)
16-19 6ayuioB «XOpOILO»

10-15 GamnoB

«YAOBJICTBOPUTCIILHO»

Menbie 10 6amios

«HCYHOBJICTBOPUTCIBHO»

3ammTa 1a60paTOpHON PaOOTHI

IIxana oneHUBaHUS

Kpurepuu onieHMBaHMs1

«OTIIMYHO»

JlaGoparopHast paboTa BBIMONHEHAa B 00O3HAYEHHBIH MPETNoJaBaTeNieM CPOK, MACHMEHHBIH
oTdeT Oe3 3aMevaHuni.
JlaGopatopHast paboTa BBIMOJHEHA OOYYAIONIMMCS B TIOJHOM O0BEMe C COOIIOJCHHEM
HeoOxXoIMMOM mocienoBaTenbHOCTH. O0yJarommiics paboTal MOJHOCTHIO CaMOCTOSITENLHO;




TOKa3an HEOOXOJUMBIC ISl MPOBEACHHUS pabOThl TEOpPETHYECKHE 3HAHWS, NPAaKTHYECKHEe
yMeHHs M HaBbIKH. Pabora (oTuer) odopmileHa akKypaTHO, B HamOoJiee ONTUMAalIbHOW JUIs
(UKcaly pe3yapTaToB opme

«XOPOIIO

JlabopaTopHass paboTa BBIOJHEHA B O0O3HAYEHHBIN MpPEMOJIaBaTelieM CPOK, MHCHMEHHBIN
OTYET ¢ HEOOIBITUMHY HETOUCTAMH.

JlabopaTopHass paboTa BBIIIOJHEHA OOYYAIOUMIMMCS B IIOJHOM O0OBEME M CaMOCTOSITENBHO.
JlonyIeHbl OTKIIOHEHHST OT HEOOXOAUMOI MOCIIeJ0BATEIbHOCTH BBIMOIHEHUSI, HE BIIUSIOIIHIEC
Ha MPaBUILHOCTh KOHEYHOTro pe3yibrara. Pa0oTa MOKa3plBaeT 3HAHUE OOYYAFOIIMMCS
OCHOBHOTO TEOPETHYECKOTO Marepuaia W OBIAJCHHE YMCHUSIMH, HEOOXOAUMBIMH JUIs
CaMOCTOSITENIbHOTO BBIMOJHEHHUs paboThl. JlomylieHbl HETOYHOCTH W HEOPEKHOCTh B
0(OPMJICHUH PE3yJIbTATOB pabOTHI (0TUETA)

«YyHAOBJICTBOPUTCIILHO»

JlabopaToprast paboTa BEIIOIHEHA C 3a7eP)KKOH, MMCHbMEHHBIH OTYET C HEAOYeTaMH.
JlaboparopHast paboTa BbINOJHSAETCS M odopmisieTcss 0OydaromMMCsl INPU TOCTOPOHHEH
nomomy. Ha BbImonHeHne paboTHl 3aTpauMBaeTcss MHOTO BpeMeHd. OOydvarommics
MOKa3bIBaeT 3HAHHUA TEOPETUYECKOT0 MaTepuana, HO HCIBITBIBAECT 3aTpyAHEHHE IpU
CaMOCTOSTENILHOM paboTe C HCTOUHMKAMH 3HAHUU WJIM NpUdopamu

«HCYAOBJICTBOPUTECIIHLHO»

JlaboparopHas paboTa He BHIITOJIHEHA, TMCHbMEHHBIH OTYET HE MPECTaBIICH.

Pe3ynbraThl, mosy4eHHbIE 00YYarOIIMMCS, HE MO3BOJISIOT CHeNaTh MPaBUIIBHBIX BHIBOJIOB U
MOJHOCTBIO  PacXoJiTCsl C TOCTaBIEHHOW wenblo. [lokaspiBaeTcsi IUIOXO€ 3HAHUE
TEOPETUYECKOr0 MaTepuajla U OTCYTCTBUE HEOOXOAUMBIX YMCHUIH.

JlabopaTopHass paboTa HE BHINIOJNHEHA, Yy YYamIeroCs OTCYTCTBYIOT HEOOXOIWMBIE [UIA
HPOBENICHHUsI pabOThl TEOPETHYCCKHE 3HAHUSI, IPAKTHYCCKHE YMEHHS 1 HABBIKU

KonTponbHast padota

IlIkana oneHUBaHUS

Kputepuu oneHuBaHus

OO0y4JarolHiics MOJTHOCTHIO M MPABHIILHO BBIMIOJHUI 3aJaHHE KOHTPOJIbHON paboThl. [Tokazan

«OTIHYHOY» OTJIMYHBIC 3HAHHWS W YMCHHUS B paMKaX YCBOCHHOTO y4eOHOro marepuana. KOHTposbHas
paboTta odopMIIeHA aKKYpPaTHO M B COOTBETCTBHH C MPEIBIBIICMBIMU TPEOOBAHUIAMHU
OOyJarommiicss BBHIIOJIHWI 33aJaHWE KOHTPOIBHOW paboOTHl ¢ HEOONBIIMMH HETOYHOCTSMHU.

«XOPOTIIOY [Mokazan xopomme 3HaHWSA M YMEHHS B paMKaxX YCBOGHHOTO y4deOHOro Mmarepmaina. EcTe

HEIOCTATKU B 0(hOpMIICHIH KOHTPOJIBHOH paboThI

«YJLOBJIETBOPUTEIIBHO

OOyuaromuiicst BBIIOJIHII 33JaHIE KOHTPOJILHON pabOoThI C CyIECTBEHHBIMH HETOYHOCTSIMH.
[Tokazan ynOBIETBOPHUTENIbHBIE 3HAHMS W yMEHHS B paMKaX YCBOCHHOTO Y4YeOHOTrO
Marepuasia. KauecTBo oopMiieHHsI KOHTPOIbHOW pab0Thl UMEET HEJIOCTATOYHBIH YPOBEHb

«HCYAOBJICTBOPUTEIILHO»

OOyuaromuiicsi He BBIIOJHWI 3aJaHusl KOHTPOJBHOHW palboThl, NpH 3TOM TMPOSBUII
HEJOCTaTOYHBIM YPOBEHb 3HAHUI U YMEHUM

KpI/ITepI/II/I 1 IIKaJIa OOCHHUBAHUA TIPU CO6CCCI[OBaHI/II/I

[IIkana oneHUBaHUS

Kpurepun onennBanus

«OTIIUYHO)

«XOPOIIIOY

«YHAOBJICTBOPUTCIILHO»

I'myGokoe u mpodHOe ycBOEHHE IporpaMMHOro marepuana. [lomHsre,
TI0CIIeI0BaTENIbHBIE, TPAMOTHBIE 1 JIOTHYECKH M3JIaracéMble OTBETHI IPH
BUOM3MEHeHnH 3ananust. OOydarommiics CBOOOAHO CIIPABISIETCS C
MOCTaBJICHHBIMH 3aJauaMH, MOXKET 00OCHOBATh HPUHSATHIC PEIICHHUS,
JNEMOHCTPHPYET BJIAJCHHUE PA3HOCTOPOHHUMHM HAaBBIKAMHU M ITPHEMaMH
BBINOJIHEHHS IPAKTHYECKHUX padoT

3HaHME NPOrpaMMHOIO MaTepuaja, IpaMOTHOE U3JI0OKEHUE, 0e3
CYILIECTBEHHBIX HETOYHOCTEHl B OTBeTe Ha BOIPOC, INPaBHIBHOE
NPUMEHEHHE TEOPETHYECKNX 3HAHWH, BIAJEHHE HEOOXOAUMBIMU
HaBBIKAMH TIPH BHIIIOJTHEHUH PAaKTHYECKUX 33/1a4

3a4TCHO

OOyuarommiicst 1eMOHCTPUPYET YCBOEHHE OCHOBHOTO MaTepHaIIa, TIPH
OTBETE JIONYCKAIOTCSI HETOYHOCTH, TMIPH OTBETE€ HEJOCTATOYHO
MIpaBWIbHbIE (OPMYIMPOBKH, HApyIIEHHE II0CIEI0BATEILHOCTH B
W3JIOKEHUU ITPOTPaMMHOI0 MaTepHaia, 3aTPyIHEHUS B BBINOJIHEHUU
MIPAaKTHYECKUX 3aJaHUH

Cnaboe 3HaHWE NPOTPAMMHOTO MaTepHajia, IPH OTBETE BO3HUKAIOT
omnOKH, 3aTPYTHEHUS IPU BHIOJIHEHNH NPAKTHYECKUX PadboOT

«HCYIOBJIETBOPU-
TCJIIBHO»

He ObUIO TMONBITKH BBINOJHHUTH 3aJaHuC, OTKa3 B OTBETC Ha

HC 3a4TCHO o
TTOCTAaBJICHHBIU BOIIPOC

KpI/ITepI/II/I 1 1IKaJila OOCHUBAHUA TCCTUPOBAHUA ITPHU TECKYIIEM KOHTPOJIC

IIxana oneHUBaHUS

Kpurepuu onieHUBaHus

«OTIIUMYHO»

«XOPOLIO»

OO6yuatommiics BepHo oTBeTHN Ha 90 — 100 % TecTOBBIX 3aJaHMiA
IIPU IPOXO0’KIEHUH TECTUPOBAHHUS

«3aYTCHOY " =
OOyyaromuiicst BepHo oTBeTHI Ha 80 — 89 % TecTOBBIX 3a1aHuil Mpn

MPOXOKACHUUN TECTUPOBAHUSA




«YHAOBJICTBOPUTCIILHO»

OOyu4atommiicss BepHO oTBeTII Ha 70 — 79 % TeCTOBBIX 3aaHUil IPU
MIPOXOKJICHUH TECTUPOBAHUS

YAOBJICTBOPUTCIILHO» IIpU TPOXOKACHUN TCCTUPOBAHUSA

«HE OOyuJaronmiicss BepHO OTBETHI Ha 69 % W MEHee TECTOBBIX 3aTaHUil
«HE 3aYTECHOY

3. TunoBbie KOHTPOJIbHBbIE 3aJaHUS UM HHbIE MATEPHAJIbI, HEO0OX0AMMbIE
JJIS1 OLEHKH 3HAHMI, YMEHHM i, HABBIKOB M (MJIM) ONbITA AeATEJIbHOCTH,
XapaKTePU3yINUX 3Tanbl GOPMUPOBAHUA KOMIIETEHIMI
B IIpolecce 0CBOCHUA 00pa30BaTeIbHOM POTrPAMMBI

3.1 TunoBbie KOHTPOJIbHbIE 32IaHUSI HA JUKTAHT 10 GopmyJiamMm

Hwxe mnpuBesensl oO0pa3mbl TUNOBBIX BApUAHTOB  JUKTAHTOB Ha 3HaHWe  (OPMYII,

MIPelyCMOTPEHHBIX paboydeil MporpaMMoil IUCIUTITHHBI

Obpaszey munosozo eapuanma OUKMaHma no opmynam
no pasoeny 1 «Mexanuka u s1emeHmyl CReYUAIbHOU MeoOPULU OMHOCUMENTbHOCHIUY

[penen anutenbHOCTH KOHTPOJIS — 30 MUHYT.
[IpennaraemMoe KoIU4YECTBO 3aaHUH — 16.

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)

CpenaHsist CKOPOCTh JBHKECHUS

MrHoBeHHOE yCKOpEeHHE

CKOpOCTb IIPU PaBHOTIEPEMEHHOM JIBUKEHUHU

Kunemarndeckue ypaBHEHUS! paBHOIIEPEMEHHOTO BPAIIaTENBHOIO JBHKEHHS
CooTHoOIIEHNE MEX Y TMHEHHON U YIJIOBOM CKOPOCTAMU

Bropoii 3akon HeroTona

Cuna TpeHusl CKONbXEHHUS

BekTop konmuecTBa OBIKEHUS (MMITYJIbCa) TOUKH

MoMEHT cuibl, IEHCTBYIOIIEH HA TEJIO OTHOCUTEIBHO OCH BpalllCHHUs
Bropoii 3aKk0H IMHAMUKU JIJ1s BPAILATEIbHOTO IBUKEHUS

3aKOH COXpaHEHUs] MEXaHUYECKOI SHepruu

Pabota mpu BpamaTeIbHOM JIBUKESHUU

Mo1uHOCTB

Kunernueckas sHeprus BpaliaTeIbHOTO JIBI)KEHUS Tena

3aKOH COXpaHEHUS UMITYJIbCa

MOoMeHT UMITyJIbCa BPALAIOIIEroCs TeNa

Obpaszey munosoco eapuanma OUKMaHma no )opmynam
pazoeny 2 «Monexkynapnas (cmamucmuueckas) Qu3uka u mepmMoOUHAMUKAY

[penen nnurensHOCTH KOHTPONS — 10 MUHYT.
[Ipennaraemoe koau4ecTBo 3aJaHuit — 15

1.

kR wh

OcHoBHoe ypaBHeHue MKT

Kunernueckast sHEprus TEIJIOBOTO IBHKEHUS OHOI MOJIEKYJIbI HAEaIbHOTO ra3a
YpaBuenne Menaeneena - Knaiinepona

IIepBoe HayasI0 TEPMOJIUHAMUKH

YpaBHEHME OJIUTPOIBI

Omnpenernenue creneHel CBOOOIBI MOJIEKYIIbI

Obpas3zey munosoco eapuanma OUKMaHma no )opmynam
no pazoeny 3 « dnexmpuuecmeo u MacHemu3m»

Ipenen nnureasHOCTH KOHTPOAS — 20 MUHYT.
[Ipennaraemoe koanvecTBo 3agaHuil — 20.

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)

3axoH Kynona.

HanpsikeHHOCTB 31eKTPOCTaTHYECKOTO TOMSI TOUEUHOTO 3apsiia
IoTeHnuan 31eKTPOCTATUIECKOTO OIS

OOBbeMHas INIOTHOCTH HEPTHUH NEKTPOCTATHUECKOTO MOJISL.
PaboTa 371eKTpoCcTaTHIecKOTo MOJIs IO TIePEMENICHHUIO 3apsiia.
DopMmyiia CBA3U MEXy CUJIOBOM U SHEPIETUYECKON XapaKTepUCTUKAMU 3JIEKTPOCTATUUECKOIO MOJIS.
Teopema Octporpajackoro - ['aycca

OIEeKTPOEMKOCTh KOHJIEHCATOpa

Cuia Toka

ConpoTuBIIEHHE TPOBOTHUKA

OJIC raqbBaHUYECKOTO AJIeMEHTa



12) 3axoH [[xoyns — Jlenna

13) ITone3Hast MOUTHOCTE B LIS

14) 3axoH OMa A7 HEOJHOPOJHOTO Y4acTKa e
15) 3axoH buo-Casapa-Jlannacca

16) Cuna Ammepa

17) Cuna Jlopenma

18) MarauTHbIH OTOK

19) 3aK0H 3JIEKTPOMAarHUTHON HHIYKIUU

20)  DHeprus MarHUTHOTO IIOJIS

Obpaszey munosozo eapuanma OUKMaHma no opmynam

no pazoeny 4 «Onmuxa, u3uxa amoma u amomMHo20 10pay»
[penen pnurensHOCTH KOHTPOIS — 20 MUHYT.
IIpemnaraemoe koau4ecTBO 3a1anuii — 20.

1) ®opmyina Tomcona

2) JlnrHa BOJIHBL

3) [TonHas sHEPTHUS HNEKTPOMArHUTHOTO KOJIEOATEIbHOTO KOHTYpa
4) Jo6poTHOCTE KONIe0aTETFHOTO KOHTYpa

5) CKOpPOCTB AIIEKTPOMArHUTHBIX BOJH B CPEZe

6) YpaBHEHHE TUIOCKOW BOJTHBI

7 YcnoBue nHTEPPEPESHINOHHOTO MaKCUMyMa

8) dopmyna 1 paKIUOHHOW PEIIETKH

9) 3akoH Mairoca

10) Y aensHOE BpallleHue

11) Paguyc 308 @penens

12) Dueprust GoToHA

13) Wmnynbce ¢potona

14) 3akon Credana — bonbumana mis uznydennss AUT

15) 3akoH cMenieHus Buna

16) YpaBHeHue DWHMTEHHA 111 BHemTHeTo (hoTtoddderra
17) Tperuit noctynat bopa

18) CepuanbHas GpopMyia At BOJOPOAONOI00HEIX aTOMOB
19) Jnuna BosHbl e bpoiins

20) DHeprus CBsI3U sipa

3.2 TunoBbie KOHTPOJIbHBIE 32IaHUS JJISl 3AIIUTHI JJA00PATOPHBIX PadoT

Huxe npuBeneHsl 00pa3iibl TUIOBBIX BApUAHTOB 33/JaHUN JUISl POBEACHUS 3allUT Ja00paTOPHBIX
paloT, NpeayCMOTPEHHBIX pabouelt MporpaMMon JUCIUIUIMHEI

Obpaszey munosoco eapuanma 3awumsl 1abopamopHoti pabomwl Nel.l «/leudsicenue ¢ nocmosHHbIM
VCKOpeHUueM»
Lenb paboTHI: SKCIIEPUMEHTAILHOE OTIPEICTICHNE YCKOPEHHUST CBOOOTHOTO MaICHUS Tella Ha TIOBEPXHOCTD
3emun.
KoHTpoJibHBIE BOITPOCHI
Ou3ndeckuii CMbICT yCKOpeHUsi cBoOoHOrO majaeHus. OT 4ero 3aBUCHT €ro 4uciioBoe 3HaueHue? Kak
HaIpaBJIEHO YCKOPEHUE CBOOOIHOTO MajeHuUs?
3anumute u chopMyaupyiiTe 3aKk0H BceMUpHOTO TATOTEHUS.
Onummre XapakTep IABM)KCHHS Telia, OpPOIIEHHOrO TMOJ YIJIOM K TOPH30HTY. UTO Takoe TpaeKTOpHs
JBUKCHHUSI, KaKasi TPAeKTOpUS TBUKEHHS, pACCMATPUBAEMOT0 B IaHHOU paboTe?
JlaiiTe ompeneicHHEe pPABHOMEPEMEHHOTO JBMKCHHS. 3alHUIIUTe KHHEMATHYCCKHE YpaBHEHUS IS
pPaBHOTIEPEMEHHOTO JIBIDKEHUS B TOJ€ TsDKeCTH 3emiu. lloscHUTe BETWYMHBI, BXOISIIME B JaHHOE
YpaBHCHHE.
BriBeuTe pacueTHyo Gpopmyny.

Obpazey munogozo gapuanma sawumaol 1abopamopuoi pabomol Nel.2 «/leusicenue mena noo
Oeticmeuem noCMOSHHOU CUTbLY
[{enb paboTHI: HCCIeIOBATh ABMKEHUE Tella O] IeHCTBUEM OCTOSIHHON CHIIBI C TIOMOIIBIO
KOMIBIOTEPHON MOJEIH.
KoHTponbHbBIE BOIPOCH
ChopmynupyiTe U 3aMUITUTE 3aKOHBI TUHAMUKH.



JlaiiTe onpeneneHue Macce Teaa, MHEPTHOCTH Tella.

VKaxute NpUYMHBI BOZHUKHOBEHUS CWIbl TpeHHs. OMNpenenute TOUKY HPUIOKEHUs, HalpaBlICHUE,
YHUCJICHHYIO BEJIMYUHY CUIIbI TPEHUSI.

Kakue cunbl Tpermst MoryT mposiBIsThes? Kak paznmuarorcs xk03(QQUIMEHTH TPEHUS CKOJIBKCHUS |
TPEHUS TTOKOA?

JlokaxxuTe MaTeMaTHYeCKH, 9YTO KOA(P(GUIIMEHT TPEHUs TeNa M0 HAKJIOHHOW TIIOCKOCTH PaBEH TAHTEHCY
yrila HaKJIOHA 3TOM MJIOCKOCTH.

Obpaszey munosozco eapuarnma 3awumsl 1abopamopHot pabomol Nel.4 «Momenm unepyuu meepooco
mena»
Ilens paboThI: KCIIEpUMEHTAIbHAS TTPOBEpKa TeopeMsl [1Telinepa.

KoHTposibHBIE BOIPOCHI
Yro Ha3bIBaeTCS, MOMEHTOM MHEPLUU MaTepUaIbHOM ToukH, Tena? Kakos ero ¢pusnueckuii cmbici?
Urto Ha3bIBaeTCs, BPALIAIOIIMM MOMEHTOM? B Kakux equHunax oH usmepsercs?
VYTr10BO€ yCKOPEHUE, Er0 CBSA3b C IMHEHHBIM YCKOPEHUEM.
Teopewma lllteitHepa, 1aTh onpeaeneHue, 3anucarb Gopmyiy.
BriBecTr 13 OCHOBHOTO yYpaBHEHHUSI BpalllaTeabHOTo ABMkKeHus ( M = Je) COOTHOLIEHUS
M, ¢ Ji _ &
(—=—")u(—=—).
M, e, J, &

Obpazey munogoeo sapuanma sawumaol 1abopamopnoi pabomol Ne2.l «Aouabamuuecxuii npoyeccy
[enb pa®oThl: M3yUYeHUE TEILIOBBIX MPOILIECCOB B UCATBHOM rase; IKCIEPUMEHTAIbHOE MOATBEPKIACHHE
3aKOHOMEPHOCTEH  aauadaTHYecKOro IpOLecca; HSKCIePHUMEHTAILHOE ONpeAeTCHHE IOKa3aTels
annabaThl, KOJIMYECTBA cTereHel CBOOOIBI M CTPYKTYPBI MOJIEKYJI Ta3a B IaHHON MOJIEIH.

KoHTpoiibHBIE BOIIPOCHI
JlaiiTe onpeneneHye BuaaM TEIIOEMKOCTH BelecTBa. Kakue Tenno€éMKOCTH pa3inyaroT y ra3zoB?
3anumute ¥ chopMyITHpPYITE IEpBOE HAYAIO TEPMOTUHAMUKH IS PA3THYHBIX U30TPOIICCCOB.
Jaiite onpezenenue ainadaTHuecKoro mpoiecca. 3anuiuTe s HeTo MepBoe Hayallo TePMOJIUHAMUKH.
3anumuTe ypaBHEHUE COCTOSIHHE ISl ainabaTHIecKoro mpoiecca. BeiBequTe JaHHOE ypaBHEHHE.
Uro Ha3bpIBaeTCsA YHCIOM CTereHel cBoOOobI MOIeKybl raza? Kakoe oHo MoxeT uMmeTh 3HaueHus? Kak
OTIPENICNIUTh TOCTOSHHYIO aauadaThl, MOJSIPHYIO TEIIOEMKOCTh MPH MOCTOSHHOM O0BEMe, MOJISIPHYIO
TEIJIOEMKOCTh MPU TOCTOSTHHOM JIaBJICHUU IO YUCITy CTereHel cBOOOIbI?

Obpasey munogozo eapuanma 3awumul 1a60pamopot pabomel Ne3.1 «dnekmpuueckoe noie moueyHvix
3aps008y»
Llenb paGoThI: SKCHIEpUMEHTATIBHOE ONPEACTICHUE BEIMYMHBI AJIEKTPHUUECKOM MOCTOSIHHOIA.
KoHTpoIibHBIE BOITPOCHI
3anumute 3akoH Kynona B nmoneBoil hopme.
Kaxoe nosne Ha3piBaeTcs aiekTpocTaTiueckuM? YTo sIBiIsieTCs ero HCTOYHUKOM?
Jaiite onpeesieHne HaNpsYKEHHOCTHU NOJI TOYEYHOTO 3apsijia.
ChopmynupyiiTe NpUHIUI CYNEPIIO3ULINN AJIS AJIEKTPUUYECKUX Nosiel. B kakux ciydasx Heo0X0a1uMO
MIPUMEHSTH NPUHIIMII CYIIEPIIO3ULIIN?
Kakoe nosie Ha3pIBaeTcs MOTEHIMAIBHBIM? 3alUILIUTE YCIOBUE MOTEHIINAIbLHOCTH TOJIS.

Obpaszey munosoco eapuanma 3awumsl 1abopamopHoti pabomol Ne3.2 «Hccredosanue 3agucumocmu
MOWHOCIMU U KNO UCMOYHUKA NOCMOAHHO20 N0
lenb paboThI: 3HAKOMCTBO C KOMIIBIOTEPHBIM MOJEIUPOBAHUMEM IL€Mel MOCTOSHHOTO TOKa,
UCCJIEIOBAaHUE 3aBHCHUMOCTH MOIIHOCTH M K.II.J. MCTOYHHMKA IIOCTOSHHOTO TOKa OT CONPOTHBIICHUS
BHEILIHEH LIETIH
KoHTposbHBIE BOITPOCHI
Cohopmynupyiite 3akoH OMa JUIst TOJTHOW HETMH.
Jaiite onpesesieHne MOLTHOCTHU: TTOJIHOM, MOJIE3HOH, MOTephb. 3anuiuTe GopMyIbl.
[Tpu KakoM yCIIOBHHM MOIITHOCTh MakcuManbHa? Jlokaxure.
KaxoB ¢usnueckuii cMmbIci 3.71.C.7
YTo moHUMAIOT MOJ “TOKOM KOpPOTKOTro 3ambikaHus? Kak oH onpezensiercs B padore?



Obpaszey munosozo eapuarnma 3awumsl 1a60pamopHol pabomwl Ned. 1 « H3yuenue senenus 63aumMHoll
UHOYKYUUY
Lenb paboThI: Hccae10BaHUE B3aMMHOM MHIYKIIMM KOAKCHAIBHO PACIOI0KEHHBIX KaTyIIeK;
onpe/ielIeHue 3HaYeHU B3aUMHBIX UHIYKTUBHOCTEU KaTyIIIEK.
KoHTpoiibHBIE BOIPOCHI
JHatb GopMyIHpPOBKY 3aKOHA 3JIEKTPOMATHUTHON WHAYKIIHH.
B uém 3akmrouaercs siBIeHHE CAaMOMHIAYKIUN?
Cdhopmynuposats npaBuio JleHma.
3anucaTh 3aK0H OMa J1J1s Henu NEPEMEHHOT0 TOKa.
UTo Takoe MarHUTHBIN MOTOK U MOTOKOCIIETIeHne?

Obpaszey munogo2o eapuanma 3awumaol 1abopamopuoi pabomol Ne. 1 «dnekmpomacnummuole
KOJeOaHus»
Lens paboTer: OnpeneneHue T0OPOTHOCTH KOJIeOATETHHOTO KOHTYpa
KoHTponbHbIe BOIPOCH
Kakumu mapamerpamu onucsiBatroTcs kojebanusi? Jlaiite onpeaesneHus 3TUM mapaMeTpam.
Uto npeacTaBisioT co00H 3JIeKTPOMAarHUTHBIE KOJieOaH s ?
UTto Ha3bIBaeTCs, pE30HAHCOM, KaK OH MPOSBIISAETCA?
3anumute u 00bsiacHuTe popmyny TomcoHa.
Uto Ha3zwIBaeTCs, JOOPOTHOCTHIO KOHTYpa KojebarenbHOM cucTteMbl? OT KakuxX (U3MUECKUX BEIMYUH
oHa 3aBucHuT? KakoB e€ hu3ndeckuii cMbIC?

Obpazey munogozo eapuanma sawumul 1a6opamopuol pabomot Ne6.1 «Unmepghepenyuonnuiii onvim
fOneay»
[lenb paboThl: 3HAKOMCTBO ¢ MOJAETUPOBAHUEM IPOIECCa CIOKEHHUSI KOTePEHTHBIX JEKTPOMArHUTHBIX
BOJIH. DKCIEPUMEHTAIBHOE UCCIEIOBAaHUE 3aKOHOMEPHOCTEN B3aUMOJICHCTBUSI CBETOBBIX BOJIH OT ABYX
HWCTOYHHUKOB (IIIEIIeH).
KoHTpoiibHBIE BOIIPOCHI
Haiite onpenenenue HHTEpHEPEHIIUH.
Kaxkue BosHBI Ha3bIBaIOTCSA KOTEPEHTHBIMHU?
HazoBuTe MeTop! moMyueHus: KOrTe€pEeHTHBIX BOJIH.
BriBenure ycioBusi momydeHuss MHTEP(EPEHIIMOHHBIX MAKCUMYMOB W MHHHUMYMOB HWHTEHCHBHOCTH
CBeTa.
Haiite onpeneneHuss aOCONIOTHOIO U OTHOCUTENBHOIO IIOKa3zaTeied MperloMJIeHHs] BEIIeCTBa H
chopMynupyiTe 3aKOH TIPETOMIICHHUS.

Obpasey munogozo sapuanma 3awumaol 1a60pamopHotl pabomsi Ne6.2 «H3yuenue eneuirne2o
Gdomorgppexmar
Ilens paGoThl: 3HAKOMCTBO C KBAaHTOBOM Mojenbio BHeHIHEro ¢(otodddexra. DkcrnepuMeHTaTbHOe
MOATBEPKJICHUE 3aKOHOMEpPHOCTeH BHemHero (orodddekra. DKCIEpUMEHTATBHOE OIpeaeiieHre
KpacHOi rpanutisl porodpdexra, paboThl BbIXoAa (oToKaTO A U ocTossHHOM [Tnanka.
KoHTposibHBIE BOITPOCHI
Yro takoe HoToHBI?
Ha3zoBwuTe Bce MO/IEH AIEKTPOMArHUTHOTO M3Ty4YCHUSI.
Jlaiite onpesenenue siBiaeHus BHeNIHETro ¢poTtodddekra.
3anummuTe GopMyiTy DHIITEHHA U 0OBSICHUTE (PU3MUECKUI CMBICT BXOJSIINX B HEE BETUINH
Onuumre, 4TO MPOUCXOIUT ¢ (POTOHOM, MAJAIONIUM Ha TPAHUILy METallIa.

3.3 TunoBbie KOHTPOJIbHBIC 3aJaHUS /151 IPOBEICHUs] KOHTPOJIbHBIX padoT
Hwxe nmpuBeneHpl 00pa3isl TUMOBBIX BAPUAHTOB KOHTPOJIBHBIX padoT, MPeyCMOTPEHHBIX pabodeit
IIPOrpaMMOM THUCLUIIINHBI

Obpasey muno6o2o sapuanma KOHMpOIbHOU pabomol
no pasoeny 1. Mexanuka u s1emeHmvl CREYUAIbHOU Meopuu OMHOCUMENbHOCMU, pazoeny 2.
Monexynapnas (cmamucmuyeckas) usuxa u mepmoOUHAMUKA



1. Baron maccoil 3T TOAHUMAIOT MO PEIbCaM B TOpPY, HAKJIOH KOTOPOM K TOPU30HTY COCTABIISAECT
30°. Kakyio paboTy coBepimia CHaa TATH Ha MyTH B S0M, ecly HM3BECTHO, YTO BAaroH
nurancs ¢ yckopeauem 0,2m/c?? KoahuiuenT TpeHns MOKHO IPHHATH paBHBIM 0, 1.

2. MaxoBuk B Buje aucka Maccor 80 kr u paauycom 0.3 HaxoauTcs B cocTosiHUU Nokosl. Kakyro
paboTy HaIO COBEPIIUTH, YTOOBI COOOIIUTH MAaXxOBHKY YIJIOBYIO cKopocTh 10 pan/c? Kakyro
paboTy MpUIIUIOCH OBl COBEPIIUTH, €CIIM ObI TPU TOH ke Macce NUCK MMl BIABOE OOJIbIIUI
panuyc?

3. Asot maccoii 10 r, HaxoaAUIMiica IpyU HOPMAaJIbHBIX YCIOBUAX, COKUMaeTcsa A0 oobema 1,4 .
Haiitu naBnenue, TemmepaTypy rasa Iocie CXaTusl, €ClId a30T CXKUMaeTcs aJauadaTHYeCKH.
Omnpenenutd paboTy cxKaTUs raza

4. Kucnopon maccoii 20 r HarpeBaetcs ot Temmnepatypsl 200 °C 1o temnepatypsr 220 °C. Haiitu
W3MEHEHUE PHTPOIMH, €CJIM HarpEeBaHUE IIPOUCXOANUT NU300apUUECKH.

Obpazey munogozo eapuanma KOHmMpOIbHOU pabomul

pazoeny 3. Dnekmpuuecmeo u macnemusm, pazoeny 4. Onmuka, puzuxa amoma u amomHo20 10pa

1. [IBa ToyeuHsIX 3apsiga % :2’67'1078, g, =—10"Kx HaxoJsTCs B BO3AyXxe Ha pacctosinuu 10 cMm apyr
ot apyra. Onpenenuts: 1) HaNPSHXKEHHOCTH MOJIS; 2) MOTEHIMAN # MOJs, CO3/1aBacMOro 3TUMU
3apsamMH B TOUKE HaxoJsmieics Ha paccTosiHuM 15 cM oT mepBoro u 10 cM oT BTOporo.

2. JlBe rpymibl U3 TPEX MOCIIEN0BATENLHO COEAMHEHHBIX DJIEMEHTOB cOOpanbl apamiensio. DJIC €
KakJoro sieMenTta paBHa 1.2 B, BHyTpenHee conpoTuBienue r = 0.2 Owm. [lonyuennas Gatapes
3aMKHyTa Ha BHemrHee conpoTtuienue R = 1.5 Om. Haiftu cuity Toka [ BO BHEIIHEH LeTH.

3. KonebarenpHblii KOHTYp COIEPKUT KOHJEHcATop 3NeKTpoeMkocThio 0,04 Mx® u KaTymky
uHaykTuBHOCTBIO 0,5 MI'H. KakoBo MakcumanbHOE HampspKEHHE Ha OOKIIAIKaxX KOHJIEHCATOopa,
€CJIM MakcuMalibHas cuia Toka 40 MA?

4. Pamka mnomanaeio 200 cMm? paBHOMEpHO Bpamiaercsi ¢ 4acTotoil 10 06/C OTHOCHTENIHHO OCH,
JeXaleil B MIOCKOCTH PaMKU M MEePHEHANKYISPHO JIMHUAMUA WHIAYKIIMK MarHuTHoro mnoius (B =
0,2 Tx). Onpenenuts cpennee 3HadeHue IJ{C WHAYKUIMU 3a BpeMs, B TEUEHHE KOTOPOTO
MarHUTHBIN MMOTOK, MPOHU3BIBAIOIINN PAMKY, U3MEHUTHCS OT HYJIS 10 MAaKCUMAIbHOTO 3HAYCHHUSI.

5. Ha paudpakiyoHHYIO pemieTky B HANpaBICHHM HOPMalM K €€ TIIOBEPXHOCTH IMajacT

MoHOXpoMaTHueckuil cBeT. Ilepron pemerkn 9 =2MKM Ompenennts HaMGOBIHAN TOPSIOK
Au(PaKIHOHHOTO MaKCHMyMa, KOTOPBI JaeT 3Ta pelieTka B ciydae KpacHoro (A4 =0,7 mxw ) u

ciydae ¢uoneroBoro (A, =0,41 mxm ) cBETA.

6. Ha cioit kainus B (hOTODIIEMEHTE MANAIOT YIbTPA()UOIETOBBIE JYYH C JUIMHOW BOJIHBEI A=240mm

UToOBl MPEeKpaTUTh IMUCCUIO SJIEKTPOHOB, HY)KHA 3a/IEPKUBAIOIAsl PA3HOCTh MOTEHIIMAIOB HE
Menee U = 3 B. Onpenenuts paboTy BBIX0/1a B 3JIEKTPOH-BOJIBTAX.

3.4. TunoBbI€e TECTOBLIE 3aJaHHUA 10 JUCIHILIHHE

TecTtupoBaHue MNPOBOAUTCA NO OKOHYAHMIO M B TEUEHHE Troa II0 3aBEPIICHUI0 H3yYECHHS
JUCLUIUIMHBl U pazfena (KOHTPOJIb/IPOBEpKa OCTATOYHBIX 3HAHWUN, YMEHHH, HaBBIKOB M (WJIM) OMNbITa
nesitenbHOCTH). KoMIbloTepHOE TecTHpOBaHKE 00YYarOIIMXCS 110 TEMaM HCIOJIb3YeTCsl IPU MPOBEICHUN
TEKYILEro KOHTPOJIS 3HaHUH 00yyarommxcs.

Tectsl popmupyrorcs u3 GoHAa TECTOBBIX 3aJaHUN IO JUCIUILIUHE.

Tecr (memarormyeckwii TecT) — 3TO CHUCTeMa 3aJaHUN — TECTOBBIX 3aJaHUIl BO3pacTarolen
TPYIHOCTH, crienupuyeckoil ¢hopMbl, mo3Bossomas 3hPEeKTUBHO U3MEPUTh YPOBEHb 3HAHUN, YMEHH,
HaBBIKOB U (MJIM) OMBITA JESTETLHOCTH 00yYaOINXCSl.

TecroBoe 3aganne (T3) — Bapbupyromascs 1Mo EMEHTaM COJIEPKaHUA U IO TPYAHOCTH €IHHHLIA
KOHTPOJIBHOTO ~ MaTepuaja, MHHHUMAlbHAs COCTABIAIONIAS  €AMHUIA  CIOXKHOrO  (COCTaBHOIO)
MIEJarOrHYeCKOr0 TECTa, M0 KOTOPOM HCIBITYEMBIH B XOJE BBINOJHEHHS TECTA COBEPINAET OTAEIBHOE
JIICUCTBUE.

®onja TectoBbIx 3ananuil (PT3) no AUCHMIUIMHE — 3TO COBOKYIHOCTh CUCTEMATH3UPOBAHHBIX
JMAarHOCTHYECKUX 3aJlaHui — TecToBBIX 3a1anuii (T3), pa3paboTaHHBIX 110 BCEM TEMaTHUYECKUM pa3fienam
(IMAaKTUYECKUM €IMHUIAM) JUCLHUIUIMHBI (IPOILEAIINX anmpoOaIuio, 3KCIEpPTU3y, PErucTpaluio |



MMCIOIINX W3BECTHBIC XapaKTEPHCTHKH) CIeu(uIecKoid (OPMBI, MO3BOJISIONICH aBTOMATH3UPOBATH
poreypy KOHTPOJIS.

Tunol TECTOBLIX 3aIaHUM:

3T3 — TectoBoe 3aganue 3akpbIToil Gopmsl (T3 ¢ BHIOOPOM OJHOTO MIIM HECKOJIBKUX MPABHIBHBIX
OTBETOB);

OT3 — TecroBoe 3amaHue OTKPBHITOW (GOPMBI (C KOHCTPyHUpyeMbIM oTBeToM: T3 ¢ KpaTKum
periamenTupyemMbiM otBeToM (T3 mononuenus); T3 cBoOOAHOTO M3M0XKEHUS (C pa3BEpHYTHIM OTBETOM B
MIPOU3BOIILHOM (hopme)).

CTpyKTypa TeCTOBBIX MaT€pPHAJIOB 10 JUCIUIIIMHE

Paznen K
OJITYECTBO
B COOTBETCTBHH C XapakTepucTHKa
. TECTOBBIX
Komnerenuus PILJ CopneprkaTenbHBIH AIeMEHT COJZIEP>KaTENbHOIO -~
(c COOTBETCTBYIOIIUM JJIEMEHTa A ;
tuns! T3
HOMEPOM)
OIIK-1.1 Pa3zgen 1. Mexanuka 1 Beenenne. Knunematuka 4-0T3
3HaHuA
JleMoHCTpHpYET Y JIEMEHTHI MOCTYIATENILHOTO U 4-3T3
3HAHMSI OCHOBHBIX CreuuaIbHOW TEeOpHH BpAaIIATENLHOTO JIBUYKECHHS 4-0T3
i YMmenus
MOHATHH U OTHOCHTEJILHOCTH TOYKH 4 -3T3
(byHIaMEHTaIbHBIX . 4-0T3
3aKOHOB (DPM3UKH, AeicTaue 4 -3T3
MPUMEHACT METOABI 2 JluHaMuKa MOCTyHaTeIbHOT O Snanms 4-0T3
TEOPETUIECKOTO U 1 BpaIaTeIbHOTO JBIKCHUS 4 -3T3
9KCTIEPUMEHTAIBHOTO 4—-0T3
HCCIIEJOBAaHMS Yaenud 4 -13T3
(U3MYECKNX SBICHUH, . 4_—0T3
IIPOLIECCOB U HAeticteue 4-3T3
00BeKTOB 3 3aKOHbI COXpaHEHNS B Snarms 4-0T3
MexaHuke. JHeprus. Padora 4 —-3T3
CHJIBI. 4-0T3
OIIK-1.2 IIpumenser Ymenus 4-13T3
METOABI 3_-0T3
TEOPETUYECKOTO U HeiicTBue 3-3T3
IKCHICPUMCHTAIEHOTO Paznen 2. 1. OCHOBBI MOJIEKYJIIPHO- EY— 4-0T3
chneszaHI/m MonexymnspHas KHHETHYECKON TEOPHH ra3oB. 4 -3T3
OOBCKTOB, HPOLECCOB, (cTatucTuveckas) 4-0T3
SIBIICHUH, TIPOBOJTUT buzuka u Ymenust 4_3T3
SKCTIEPUMEHTBI 110 TePMOHHAMIKA ) 4_0T3
3aJaHHOW METOIUKE U HeiictBue 4-3T3
ggg;;:f:é? x 2. TepmoauHaMUKa. Snanms 4-0T3
4-3T3
YMeHus 4-0T3
4 -3T3
HeiictBue 4-0T3
4-3T3
3. luxun Kapro. OHTponus EY— 1 : (3?;1:33
4-0T3
YMmenus 4-3T3
. 3-0T3
HeiictBue 3313
Pazpgen 3. 1 DnekTpocTaTuyeckoe mnoJie. 6-0T3
3HaHus
ONEeKTPUUECTBO U IIpoBOIHUKY U AUINEKTPUKH B 6 —3T3
MarHeTU3M JJIEKTPUYECKOM I10JIE VMeHUs 6—-0T3
6 —3T3
JHeiictBue 6-0OT3
6 —3T3
2 TToCTOSTHHBIN AIIEKTPHYIECKHUHA 6—-0T3
3HaHusA
TOK. Pa3BeTBICHHBIE IIETIH. 6 —3T3
[TpaBmta Kupxroda 6—-0T3
YMenus 6_3T3
JeiicTBue 6-0T3
6 —3T3
3 MarHuTHOE IIoJI€. Snanms 6—-0T3
DNeKTpOMAarHuTHAsE HHAYKITHIS 6 —3T3




Ymenus 6-0T3

6 —3T3

HeiictBue 6-0T3

6 —3T3

Pasnen 4. Onruka, 1 MexaHnueckue 4-0T3
3HaHus

¢u3nKa aTomMa u rapMOHHYECKHUE KOJIeOaHMsI. 4 -3T3

aTOMHOTO S/Ipa BomHOBOE 1BMOKEHME 4-0T3
YMmenus

4-3T3

TeiicTue 4-0T3

HCTBH 4_3T3

3ua 4-0T3

HaHUS 4_3T3

2 BonHOBas 1 KBaHTOBast Ve 4-0T3

OIITHKA Mert 4-3T3

TeiicTsue 4—-0T3

et 4-3T3

3 KsanroBas ¢u3nka, Qusnka 4-0T3
. 3HaHusA

aToMa, PIIEMEHTHI IePHON 4 -3T3

¢usnky U Guzuku 4-0T3
YMenus

3JIEMEHTaPHbIX YaCTHL] 4 -3T3

Teit 4-0T3

eiicteue 4_3T3

Hroro 160 -3T3
160 - OT3

[Tonuerit xomrmuekt DPT3 xpaHuUTCS B ANEKTPOHHOW HHGOPMaIMOHHO-00pa30BaTEeNbHON cpefe
KpWWXKT HpI'VIIC u oOyuaromuiics HMEET BO3MOXKHOCTb O3HAKOMHUTHCS C JEMOHCTPALMOHHBIM
BapuanTtom OT3.

Hwxe npuBeneH oOpasell TUIIOBOTO BapHaHTa HTOTOBOTO TECTa, MPELYCMOTPEHHOTO paboueit
MIPOrpaMMON AUCIUIUIHHBI

Obpazey munogozo apuanma umo208020 mecma,
npeodyCMompenHo20 pabouetl npocpammon OUCYUNIUHBL

Tect conepxxur 36 Bonpocos, B Tom uucie 18 —OT3, 18 —3T3.
Hopwma Bpemenu — 90muH.

1. IlpuBeauTe B COOTBETCTBHE:
IIepBe1it 3ak0oH HproToHA:!
Otser: F =m-a

Cuiia rpaBUTAIUN:

M-m
Omser: F = 6=
3akonl yka:
OrtBer: F=-kx

2. Teno, OpollieHHOE BEPTUKAIBLHO BBEPX, BEPHYJIOCh Ha 3eMiro yepe3 Bpems t=3 c. KakoBa Oblia
HavyaibHasi CKOpocTh V0 Tena:

1) 14.7 xm/u

2) 14.7 m/c

3) 1.47 m/c

Otsert: 14.7 M/c

3. Kakyro paboty A Hag0 COBEPIINTH, YTOOBI 3aCTABUTH JBIDKYIIEECS TEIIO MacCOM m = 2 KT YBEITUYUTh
CKOpocCTh ¢ V1= 2 M/c 10 v2=5 M/c;
Otsert: 21 [x

4. TTpu aOCOFOTHOM YIIPYTOM YyJape BBITIONHATCS 3aKOH MEXaHWYECKOW SHEPTUU U HE BBITOIHSITCS 3aKOH
COXpPaHEHHUS UMITyJIbCa
OTBeT: HET



5. IlpuBenuTte B COOTBETCTBHE:
PaBHOMEpHOE ABUXKEHUE:!
Otser: x(t) =x0 + vO-t
[Tapnenue Ten:

Otser: y(t) =y0 — (g-t2)/2
KonebarenpHOE ABMKEHUE:
Otser: z(t) = Z-cos (o't + @)

6. [IpuBenuTe B COOTBETCTBHE:
VYpasuenue Knanelipona—MeHerneeBa:
OTBGTI}.J'V=%'R - T
3akon [Hlapns:
A _P
OrBer: — = —
L T,
Pabota raza npu aguabaTH4ecKOM MpoIiecce:
Otser: A= CV(T2 —ﬂ)

7. Kaxoii cpemneit ckopocTbio o01anaeT cBoOoAHbIN AnekTpoH (me = 9.1-10-31kr) npu temmneparype 250
K (k=1.38-10-23 1x/K)?

1) 10.7 xm/4a

2) 10.7-104m/c

3) 10.7-m/9

Otser: 10.7-104m/c

8. WneanbHas TeruioBas MallnHa, padortaromas rmo nukiry KapHo, coBepmiaeT 3a OJWH IHMKJI pabdoTy
A =294 x/Ix u OTHAeT 3a OJMH IIUKJI XOJIOAWIBHHUKY KojaudecTBO TemioTbl Q2 = 13.4 kJ/lx. Haittu
KOX(Q(HUIHMEHT MMOJIE3HOTO JACHCTBUS 1| IUKIIA.

OtseT: 18 %

9. AnuabaTHyecKuil mpolecc — 3TO NPOLECC PaclpOCTPAaHEHMs 3ByKa B Cpele, TaK KaK CKOPOCTb
pacnpocTpaHEeHHUs] 3BYKOBOM BOJIHBI HAacCTOJBKO OOJbIIasl MO 3HAYEHHUIO, YTO OOMEH 3HEpPrue Mexiay
CPEIOM U BOJIHOU ITPOU3OUTH HE YCIIEBACT.

Otser: na

10. [IpuBeauTe B COOTBETCTBHE:!
Pabota raza npu nzorepmuyeckom npoiecce (T = const):

Oter: A=Q
Pabota raza npu nzoxopnom mpoiecce (V = const):
OtBer: A=0

Pabota raza npu nzobapuom mnporiiecce (P = const):
OtBet: A =p:(V—-VO0)

11. [IpuBeauTe B COOTBETCTBUE:!
Cuna Kynona:
F=k%

Ortser:
3akoH Oma:

Oreer: ¥1—¢:=1'R
3akoH Jlxxoyns-Jlenua:
Ortger: 4Q = I*RAt

12. TITuna cuauT Ha MPOBOJE JIMHUHU DJIEKTpOIeperadH, CONpoTUBieHue Kotoporo 2.5:10-5 Om Ha
KKl METp AIuHBL. Ecau 1o mpoBoAy TeueT TOK CHIION 2 A, a pacCTOSIHUE MEXAy JlaaMH NTHULBI
coctasiget 0.05 M, TO ITUIIA HAXOAUTCS MO HAIPSIKECHUEM

1)2.510-6B

2)220B



3)2.5B
OtBet: 2.5 10-6 B

13. Toueunslit 3apsia +q HaxoauTCs B LeHTpe cdepbl. Ecnu 100aBuTh 3apsa —q BHYTph chepbl, TO MOTOK
BEKTOPA HANPSDKEHHOCTH AJIEKTPOCTATUYECKOTO MOJIS Yepe3 MOBEPXHOCTHU cepbl He H3MEHHUTCSI.
OtBerT: HeT

14. Ecnu yMEHBIIUTH B JIBa pa3a HAMPSHKCHHOCTH JIEKTPUYIECKOro ot E B MpoBOJHUKE, TO TIIOTHOCTD
TOKa 1 YMEHBIIUTCS BO CKOJIBKO pa3:
OtBer: 2

15. IlpuBenuTe B COOTBETCTBUE:
ITepBoe npauno Kupxroda:
Otser: L1 =10

Bropoe npasuio Kupxroda:
Orser: L& =XI'R

Teopema ['aycca:

1
E df=—
OTBeTlﬁ " E“Eﬁl

16. Cuna, ¢ KoTOpoi 3eMJIsl IPUTATUBACT HaXOIAI1eCs BOJIU3U Tesa, Ha3bIBaeTCH. . .
OTBeT: rpaBUTALIMOHHOMN CUJION

17. MousspHas Macca IOKa3bIBaeT, ...
OTBeT: KakoBa Macca OAHOI0 MOJI OZTHOPOAHOIO BELIECTBA

18. ITapuk maccoii 0,05 Kr ckaTbIBaeTCs € BBICOTHI 1,5 M 110 MOBEPXHOCTH, JopMa KOTOPO H300pakeHa
Ha pUCYyHKe. Bennunna 1 KMHETUYECKOW SHEPIuH IIapUKa B
MOJIOXKEHUH 4 paBHA ... (Tpenunem npeneOpeyp)

Otser: 0,25 JIx.

19. MHIyKIMOHHBIN TOK — 3TO HANIPaBJICHHOE IBUJKEHUE ...

1) 3apsKeHHBIX YacTHL, 110 CBOMM /IefiCTBUSAM B IPMHLMIIE HEe OTJIMYAETCH OT 3JIeKTPHYeCKOro
TOKA, MPOSABJISACTCS 32 CYET CHJI HEIIEKTPHYECKOI0 MPOUCXO0KICHHS.

2) HeliTpanbHBIX 4acTuUll, 10 CBOMM JEHCTBUSAM B IPUHLHUIIE HE OTIIMYAETCS OT 3JIEKTPUUYECKOr0 TOKa,
IIPOSIBIIIETCS 33 CUET CHJI AIEKTPUYECKOTO MPOUCXOKICHHUSL.

3) 3apsKEHHBIX YaCTHIL, IO CBOUM JECUCTBUAM OTJIMYAETCS OT JIEKTPUUECKOT0 TOKA, IPOSBIISETCS 3a
CUET CHJI HEAJIEKTPUYECKOTO MTPOUCXOKIACHHUS.

4) HeliTpanpHBIX YacTHULl, 10 CBOUM JEHCTBUSAM B IPUHLUIIE OTINYAETCS OT JIEKTPUUECKOTO TOKA,
IIPOSIBIIIETCS 3a CUET CHJI AIEKTPUYECKOTO NPOUCXOKICHHUSL.

5) DnexTpoABMKYLIEH CUIIbI (3/1C UHAYKIIMK) B IPOBOJSAIIEM KOHTYPE, HAXOSIIEMCS B IEPEMEHHOM
MarHMTHOM I10JI€ WJIU JIBUKYILEMCS B IOCTOSSHHOM MarHUTHOM I10JI€

Otser:1

20. Hucnepcus

1) 3T0 siBIeHHE 3aBMCHMOCTH BeJTUYMHBI MOKA3aTe/ s MPeJIOMJIEHUS OT YaCTOThI WJIM JJIHHBI
BOJIHBI.

2) Korja He U3MEHSETCs M0Ka3aTeNb IPEIOMIICHUS C U3BMEHEHUEM JITTUHBI.

3) xorza cBOOOIHBIIN aTOM JI0JKEH 00J1a1aTh JINHEHYAThIM IUCKPETHBIM CIIEKTPOM pa3peleHHbIX
SHEPIUuid, COCTOSIINUM U3 OOJIBIIOTO YUCIIA OTACTBHBIX JUHUHN U3ITyUeHHS.

Ortser: 1



21. Tlpu mocienoBaTeIbHOM COEAUHEHUE KOHJICHCATOPOB 0OpaTHAs BEJIMUWHA TTOJTHOU EMKOCTH

22. IlpuBenuTe B COOTBETCTBUE:
Cuna Amnepa:

Otget: F = I'B-Al'sina

3akon Dapanes:

Otger: d® = - g-dt

Cuna JlopeHnua:

Otger: F = q'v-B-sina

23. B marnutHOe moisie, u3MeHsomieecs mo 3akoHy B = 0.1-cos4nt, momeiieHa KBajapaTHasi pamkKa
MOMeEIICHA KBaJ[paTHas paMKka co cTopoHoi a = 10 cm. Ilpu ycrnoBuu, 94T0 HOPMaJbh K paMKe COBIAIACT C
HaIlpaBJICHUCM HU3MCHCHUS 110JI1, BO3HHUKAKOMIAA B PaAMKC HHIAYKIOMUOHHAA OJSJICKTPOABWXKYIIAA CHIIA
W3MEHSIETCS 110 3aKOHY

Otgert: € = - 4n-10-3-sin 4mt

24. B nHampaiieHUH, TEPICHAUKYJISIPHOM JIMHUSIM UHIYKIIMA B MAarHUTHOE T0JIE BIETAET JJEKTPOH (€ =
1.6-10-19 K, me = 9.1:10-31 xr) co ckopoctbio 107 m/c, OKpy>KHOCTh KaKOTr0 pajinyca OMnucani 3JeKTPOH
B CAHTUMETpAaX, €CJIM UHAYKIUS 1ot 5.6 MTo:

Otser: 1 cm

25. IlpuBenute B COOTBETCTBHE:
[lepBoe nmpasumiio Kupxrodga:
Orser; 21 =10

Bropoe npasuio Kupxroda:
Orser: Le=LIR

Teopema I'aycca:

1
OTBeT: PE, dS _s_r.E 1

26. MarHuTHOe TOJIe CO3/1aHO JBYMs MapajuIeNbHBIMU JUIMHHBIMA MPOBOAHUKAaMH ¢ Tokamu I1 u 12,
PaCIOJIOKEHHBIMH TEPIIEHIUKYIISIPHO TUIOCKOCTH YepTeka U HalpaBJIeHHBIMUA OT HaOmogarens. Eciu [1
= 212, TO BEKTOp MHAYKIMU B pe3ynpTupyromero mojs B TOYKE MEXAY IMPOBOJHHUKAMHU HANpaBlieH

Ortsert: BipaBo

27. IlpuBenuTe B COOTBETCTBHE:

MarnuTHas NIPpOHULIAEMOCTh TNaMarHETUKOB:
Otser: pu<1

MarnuTHas NpOHUIIAEMOCTh ITAPAMarHETUKOB:
Otser: > 1

MaruuTtHas IpoHUIAEMOCTh (heppOMArHeTUKOB:
Ortser: > 10

28. [IpuBenuTe B COOTBETCTBUE:
YcnoBue MmakcuMyma HHTEpPEepeHInu:

Orger: A=d snp=m-4

YcnoBue nperomMIIeHUs:
sin o

3axod Masroca:

I :ll0 cos” @
Ortser:



29. Jlyu cBera HampaBiieH M3 BOJIbl B BO3ayX moj yriioM 60 rpamycoB. OnpeaenauTs yroia npeaoMIeHus
Jy4a, €CiIM MOoKa3aTelb IpeIoMIIeHHUs BObl paBeH 1.33.
Otser: 40

30. Ha mudpakimuonnyo pemetky ¢ moctosHHol d = 10 MKM HOpMaJbHO MagaeT MOHOXPOMATHYECKas
BoytHA. OLIEHUTE JJIMHY BOJIHBI A B HAHOMETPAX, €CIIU MEPBBhI MAKCUMYM OTKJIOHEH OT IIEHTPAJIhHOTO Ha
yros ¢ = 2.30.

Otset: 4010uM

31. Bropoii moctrynar bopa: mpu mepexoie SIEKTpOHAa C OJHON CTAallMOHAPHOW OPOUTHI

h-v=E —-E

u3Iy4yaercss oJuH (OTOH C dHEpruci ™ paBHOW Pa3HOCTU SHEPIUM COOTBETCTBYIOLIUX

E

CTallMOHAPHBIX COCTOSTHUM ~ "M M — COOTBETCTBEHHO PHEPIUU CTAIIMOHAPHBIX COCTOSHHUI atoma J0 U
II0CJIE U3TyUYEHUS.
OTBeT: Ha ApYryo

32. IlpuBeaurte B COOTBETCTBUE:

Ypasuenue DitHinTeitHa s Gpotosddexra:
Otger: "L =h-v—-4

3akon Credana—bonabpiimana

Otser: R =06'T4

VYpaBueHnue Heonpeaenennoctel [ 'eizenoepra:

Ax-Ap, > h

OTtBeT:

33. IlocTrosiHHas pacriana siaep ?E’:”paBHa A = 0.13,onpenenuts nepuoa noxypacnaga Tu cpeaHee Bpems
KHU3HH T PAIMOAKTUBHOTO U30TOIA!
OtBer: T=5.3rona, t=7.7 ner

34. IlpuBeauTe B COOTBETCTBUE:!
Hedekt macc:

Orger: AM:NP -m, +N,-m,—M,

3Hepr1/1${ CB3U sAapa:

_ L2
OTtBeT: E,=AM-c

3aKoH paJIMO0aKTUBHOIO pacnaja:

_ LAt
OTtBeT: N()=N,-e

35. Sapo, cocrosmiee U3 92 NMPOTOHOB, BEHIOPOCHIION-YACTUIlY. Y KaKUTe HOMEp 0O0pa3oBaBiierocs sapa?
Ortser: 90

36. [IpuBeauTe B COOTBETCTBHE:!

o — pacmaj siapa:

Orser: 32U = 3He + *{Th

B — pacnax siapa:

Orser: “s0Th= "iPa+ le +7,
K —3axBar anpa:

Orser: 34l + _je=13Mg +v,

3.5 IlepedyeHb TeOPEeTHYECKHUX BONPOCOB K IK3aMeHY

(151 OLIEeHKH 3HAHMH)
Paznen 1 «Mexanuka 1 31€MEeHTHI CIIEIIMAIBHON TEOPUH OTHOCUTEIHLHOCTHY



1.1 Cucremsl oTcuera. CiocoObI 3a1aHus ABHKEHUS (KOOPAMHATHBIN, BEKTOPHBIN, TPACKTOPHBIH ).
1.2 Kunemarnueckue XapakTepUCTUKH TOCTYNATENBHOT0 1BUKeHUA. CKOPOCTh, YCKOPEHHE
(HOpMalibHOE, TAaHT€HLIUATIBHOE, TIOJTHOE). Y paBHEHUS IBHKEHUS.

1.3 Kunemarnueckue XapakTepUCTUKH BPAIIATEIbHOTO JBUKEHMS. YTIIOBBIE CKOPOCTh, YCKOPEHHE.
CBs13b JIMHEWHBIX U YTJIOBBIX XapaKTEPUCTUK JIBUXKEHUS. Y paBHEHUS ABHKEHUS.

1.4 Cunsbl. Umnynec. 3akonsl HeloToHA.

1.5 Cuna tpenus. [[Br>keHue npu HaJlMYuy TPEHHUS.

1.6  Cwuna TspKecTH. Y CKOpeHHEe CBOOOJHOTO MaieHHsl. 3aKOH BCEMUPHOTO TATOTEHHS.

1.7  AGcomoTHO TBepoe Tesio. MOMEHT UMITYJIbCa T€JIa U MOMEHT CHJIBI OTHOCUTEILHO OCH.

1.8 MowmeHT nHepuu Teina. MOMEHT MHEPIIUHU TeJl TPABIILHON reoMeTpruieckoi opMel. Teopema
['toitrenca-lreitnepa.

1.9 OcHOBHOE ypaBHEHHE IMHAMHUKHU BPALIATEIHLHOTO IBMXKEHUS TBEPAOTO Tea.

1.10 3akoH coxpaHEHHS UMITYJIbCAa © MOMEHTA UMITYyJIbca TBEPAOTO Tea.

1.11  Pabora cuiibl. MomHOCTb. DHEprus. 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTHUHU.

1.12  IlpumeHeHHE 3aKOHOB COXPAHEHMS K aHAIU3Y YIIPYTroro U HEyInpyroro CoyJaapeHui.

1.13  Drnementsl Teopun OTHOCUTENBHOCTH. [TocTynarel DitHmrelina. [Ipeodpazosanus Jlopenna

Paznen 2 «MonekynsipHas (craTucTrdeckas) GU3HKa 1 TEPMOANHAMUKA
2.1 OCHOBHbIE MOJI0XKEHUS MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH U €€ ONBITHOE 000CHOBaHHUE.
Nneanpusiii ra3. OCHOBHOE ypaBHEHUE KUHETUUECKOW TEOPHUH ra30B. MOJIEKYISIPHO-KMHETHYECKOE
HCTOJIKOBaHUE a0COIIOTHOM TeMIepaTypbl U JaBJICHHUS.
2.2 Ypasaenne MenpaeneeBa-Knaitnepona. M3oporneccel. I'padudeckoe npeacraBieHue
U30IIPOLIECCOB.
2.3 BuyTtpennss sHeprus, CTeneHb CBOOOIbI Ta30BbIX MOJIEKYJI. 3aKOH O paBHOPACIIPEACIICHUN
SHEPI'UU YaCTHIL [IO CTENEHM CBOOO/IbI.
2.4 Pacripenenenne bonpimana. bapomerpudeckas popmya.
2.5 Pacnpenenenne Makcpena. CpeHsist KBajipaTu4Has, cpeiHss apudmMeTryeckas, Haubosee
BEPOSATHA CKOPOCTH.
2.6 Cpennee BpeMst U CpeiHsAsl JUIMHA CBOOOAHOTO Mpobera ra3oBbIX MOJIEKYJI. SIBJeHUs epeHoca B
razax (BS3KOCTb, TEIUIONPOBOJHOCTD, TUPPy3us).
2.7  Paborta rasza.
2.8 IIepBoe Ha4asI0 TEPMOJUHAMHUKY U €70 IPUMEHEHHUE K U30IIPOLIECCaM.
2.9 TennoemkocTh (BelecTBa, MOJISIpHAst, yienbHas). TemIoeMKOCTb IPH MMOCTOSIHHOM 00beMe,
TEIIOEMKOCTh ITPU MIOCTOSIHHOM JaBJIC€HUU. Y paBHeHUE Maiiepa.
2.10 Anunabaruueckuii mponecc. YpasHenue Ilyaccona. I[TonurponHsliii mporecc.
2.11 [uxn Kapno.
2.12 Hepasenctso Knay3uyca. DHTponus 1 TEpMOJIMHAMHUYECKAsI BEPOSITHOCTh COCTOSIHUA. Teroas
teopema HepHcera.
2.13 Ypasuenue Ban-nep-Baanbsca. 30Tepsl peanbHOro rasa.

Paznen 3 «DneKTpu4ecTBO U MarHeTU3M»
3.1 DneKTpOoCTaTHKA. DJIEKTPUUECKHUE 3apsIbl U MOJIA. 3aKOH COXPAHEHUS U AUCKPETHOCTD 3apsja.
3akon Kynona.
3.2 HampsskeHHOCTB oSt ToueuHoro 3apsfa. [Ipunnun cynepnozunnu. Teopema OcTporpaickoro —
l"aycca u e€ npuMeHeHne K pacyeTy HaIpsKEHHOCTH IMOJIE HEKOTOPBIX CUMMETPHYHBIX TEJ: 3apsSKEHHBIX
IUIOCKOCTH, c(hepbl, 1apa, 0€CKOHEYHOT0 HUIUHAPA .
33 PaGora cun nosis mpu nepemenieHuu 3apsiioB. LIupKyasaius BeKkTopa HanpsbKeHHOCTH.
IToTeHnMan ¥ SKBUNOTEHIMAJIBHBIE IOBEPXHOCTHU. ['palueHT NOTEHIIMaIa U HAPSYKEHHOCTD MOJIS.
34 [IpoBOTHMKHM BO BHEHIHEM IEKTPOCTATUYECKOM IToJie. HarpsykeHHOCTh NOJIs y MOBEPXHOCTH
IIPOBOJHMKA U €€ CBSA3b C NOBEPXHOCTHOM IJIOTHOCTHIO 3apsijia.
3.5 DnekTpoemMkocTh. KonneHncaropel. CoeIlMHEHNE KOHIEHCATOPOB.
3.6  Muanextpuxu. [lonspusanus Tu3I1eKTPUKOB.
3.7 DHeprus U IIOTHOCTh YHEPTUH AIEKTPOCTATUYECKOTO TOJISL.
3.8 DNEKTPUUECKUH TOK. DJIEKTPOIBUKYILAS CHJIA, PA3HOCTh IOTEHIIMAJIOB U HAINPSKEHUE.
3.9  Cuina TOKa, IJIOTHOCTH TOKA. 3aKOHBl OMa (17151 yyacTKa IeT B UHTErpajibHOM U
muddepeHIranbHOM BUIE, I IOTHOM LIETH, U1l HEOAHOPOAHOM LenH).
3.10  ComnpoTtuBieHHE NPOBOJIHUKOB. 3aKOHBI ITOCJIEO0BATEILHOTO U NMAapaJlIeIbHOTO COSAMHEHHUS.



3.11 PaboTa 1 MOIITHOCTH B 11€MK MTOCTOSTHHOTO TOKa. 3akoH JIkoyns — Jlenna.

3.12 PasBerBnennbie nenu. 3akoHsl Kupxroda.

3.13 MarHutHo€ moJie TOKa ¥ €ro XapakKTepUCTUKU: UHIYKIUS U HANPSXKEHHOCTh. [IpuHImn
cynepno3unuu. 3akoH buo-Casappa-Jlamnaca.

3.14 MaruutHo€ 1noJie NpSMOro U KpyroBoro TOKOB. 3aKOH MOJIHOTO TOKA.

3.15 Pabota, coBepiiaemas rpu nepemMerieHn NpoBOJHUKA C TOKOM B MAarHUTHOM MoJie. MarHUTHBIN
MOTOK.

3.16 JelicTBUe MarHUTHOTO TOJIS HA ABIKYyIIMiics 3apsa. Cuna Jlopenna

3.17 Cwita, IeiCTBYIOIIAs HA AJIEKTPUYECKUI TOK B MArHUTHOM 10Jie. BUTOK ¢ TOKOM B MarHUTHOM
roje. MarHuTHbIA MOMEHT BUTKA.

3.18 DHeprus U IIOTHOCTh SHEPTUU MarHUTHOTO TOJIS

3.19 OnextpoMarauTHast uHAyKus. Onbitel @apazes. 3akon Papanes. [Ipasuiio Jlenna.
DAeKTPOABMKYIIAs CUJIa MHIYKIUU U UHIYKIIMOHHBIHN TOK.

3.20  B3aumopelicTBHE IPOBOJHUKOB ¢ TOKOM. 3akoH Amnepa. Cuia B3auMOIEUCTBUS MEXAY ABYMS
napajuiebHBIMU IPOBOJHUKAMU C TOKOM.

3.21 Camounaykuus. MHAYKTUBHOCTh. DKCTPATOKU 3aMbIKAHUS U Pa3MbIKaHUS JIEKTPUUECKON LIEH.
B3anmounnyxkuus. Tpanchopmarop.

3.22 Knaccugukarus BemecTs B pUpo/ie 0 MarHUTHBIM CBOMCTBaM. Jua-, mapa-, u
(beppoMarHeTUKU U UX CBOMCTBA.

Paznen 4 «OnTHka, pu3znka aToMa U aTOMHOTO SIIPa»

4.1 DneKkTpoMarHuTHBIE BOJIHBI (YpaBHEHHUE).

4.2 DOnextpuueckue koneOanus. KosebarenbHbli KOHTYp. YpaBHEHHE CBOOOAHBIX M 3aTyXaroIIUX
anekTpudyeckux kojebanuil. CoOcTBeHHas 4YacrtoTa KojeOaHuil. JlekpemeHT 3aryxaHus,
JNOOPOTHOCTD KOJIEOATEIbHOIO KOHTYpA.

4.3 BrIHYyXJ€HHBIE IEKTpUUecKue Koaedanus. [lepeMeHHbIN TOK U €ro XapakTepUCTUKU

4.4  OcCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTUKHU. BOJIOKOHHAs oNTHKa

4.5 BsaumopaeiictBue ceta ¢ BemectBoM. [lornmomenue. PaccenBanue. [onspusanus csera. 3akoH
Mamoca. 3akoH bprocrepa. AHn30TpOnHBIE cpenbl. [IBoiiHoe stydenpenomnenue. Ipusma Hukomns

4.6 Unrepdepenuus ceera. Konpiia HetoTona. [InockonapasnienpHas miacTUHKA

4.7 Hudpakuus cBeta. Pacuer nudpakiimoHHON KapTUHBI MeTO10M DpeHes.

4.8 JudpaxknmonHas pemerka W e€ XapakTepucTukd. Jludpakuus cBera Ha TPOCTPAHCTBEHHBIX
pereTkax

4.9 Tonorpadus u e€ mpuMeHEHUE

4.10 /Iucnepcus cBera U €€ DIIEKTPOHHAs TEOPHUS.

4.11 AOcCOMIOTHO 4YepHOE Teno. 3aKOHbl TEIUIOBOIO W3JIydeHUs 4YepHoro Ttena. Onrudeckas
IUPOMETPHUS

4.12 ®otosnexrpudeckuid 3pPexT. 3aKoHbI ¥ KBAaHTOBAs TeOpHs BHEIIHEro GpoTtodrddekra

4.13 D¢dexr Komnrona.

4.14 VYpasuenue lpénuurepa ( 3HaTh BUABI ypaBHEHHH U 0003HaueHUsi BenU4yuH). COOTHOIICHHE
HeonpeneneHHocTe. Bonnsl ne bpoiins u ux cBoncTsa

4.15 Crpoenue atoma. [Toctynarer bopa. ®opmyna bansmepa-Punbdepra.

4.16 BrIHYyXIE€HHBIE KBaHTOBBIE IT€peXObI. JIazepsl.

4.17 CnoHraHHOe HU3llydeHue. JIroMuHecHeHIUA U €€ TPUMEHEHNE

4.18 PamnoakTUBHOCTH. 3aKOH PaIMOAKTHUBHOTO pacrajia

4.19 Crpoenue aToMHBIX siiep. PagqnoakTHBHBIE IPEBPALICHHS ATOMHBIX S€EP.

4.20 Tumbel B3auMOAEWCTBUA (RJIEKTPOMArHUTHOE, TpaBUTALMOHHOE, cuUibHOEe U ciaboe). Kaxue
4aCcTULbI IPUHUMAIOT y4acTHE.

3.6 [lepevyeHb THMOBBIX MPOCTHIX MPAKTUYECKHUX 3aJaHUI K IK3aMeHY
(119 OLlEHKH YMEeHUil)
1. Komeco, umest wacroty BparieHuss 720 0o0/MHUH, ¢ HEKOTOPOrO MOMEHTa BPEMEHHM HAuWHAET

BpalllaThbCs 3aMEIJIEHHO C YIJIOBBIM YycKopeHueM 2 pan/c2. Ompenenure depe3 Kakoe Bpems
KOJIECO OCTAaHOBHUTHCS M KAKOE YHCIIO 0OOPOTOB OHO C/IETAET JO OCTAHOBKH.



10.
11.
12.

13.

14.
15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

HakJionHas miockocTs, uMeromas ey 2,5 M, oopasyet yroa 300 ¢ ropuzontom. Onpenenure
KOX((UIIMEHT TEPHUS Tella O IIOCKOCTh, €CIH TENO, IBUTASICh PABHOYCKOPEHO, COCKAIIb3BIBACT C
IJIOCKOCTH 3a BpeMs paBHoOE 2 C.

I'panarta, nersmass co ckopocThio 15 M/c, pasopBajack Ha JBa OCKOJKa MaccaMu 77 =6 kru m, =14 «r.

CKOpOCTh OOJIBIIET0 OCKOJIKA paBHA 24 M/C, OH ABIKETCS TI0 HAIPABJICHUIO BI)KCHUS rpaHaThl. HailTi ckopocTh u
HaIlpaBJICHUE IBIDKCHUS MEHBIIET0 OCKOJIKA.

Jlerkast HUTh C NPUKPEIUICHHBIM K HEH Ipy30M Maccoil 2 KI HaMOTaHa Ha CIUIONIHOW Ban paxumycoM 10cm. Ipum
pasMaTBIBAHMM HUTH IPy3 OIycKaeTcs ¢ yckopenueM 0,5 m/c2. Onpesiesnte Maccy M1 MOMEHT HHEPIMM BaJia.

OmHOPOIHBIH IIap CKaThIBaeTCs 0e3 CKOJBKEHHUS ¢ TUIOCKOCTH, HaKJIOHEHHOH nof yriioMm 150 k ropu3oHTy. 3a Kakoe
BpeMsi OH IPOHIET IyTh 2 M U KaKoil Oy/IeT ero CKOpOCTb B KOHIIE ITyTH?

B Gammome o6bemom 0,4 M HaxomuThcs Kucmopox Maccod 1,2 kxr m 0,5 Kr Bombl. bamioH HarpeBaeTcst 10
temmeparypsr 3000 °C, mpm sToM Bea Boma mpeBpamaercs B map. ONpenenure NaBieHHE B OAUIOHE IIOCIE
HarpeBaHusl.

Haiiti sHepruro TemioBOro ABMKEHHUS MOJEKYJ, COJIEpIKaIluXCsi B JBYXaTOMHOM Ta3e Maccoil 2 KI, UMEIOLINM
IUIOTHOCTB 5 Kr/M3 U HaxoasmmmMes mox aasneHueM 100 klla.

Kucnopox maccoit 500 T Harper mpu noctosHHOM naBieHnd Ha 60 K. HaiiTm KOMMYecTBO TEIIOTHI, MOJIYYCHHOE
ra3oM, U3MEHEHUE €r0 BHYTPEHHEH SHEPTUH U COBEPIICHHYIO HM padoTy.

Azor maccoil 10 T, Haxoasmuiics NPU HOPMAJIBHBIX YCIOBHSX, CxkuMmaercs 1o odbema 1,4 1. Haiitn naBnenue,
TEMIIepaTypy ra3a Hocie c)KaTHs, ecli a30T ckumaercs anuabarndecku. Onpenenuts paboTy cxaTus rasa.

Kucnopox maccoit 20 r Harpesaetcs oT Temueparypsl 200 °C no Temneparypsl 220 °C. HaiiTn H3MeHEHIE SHTPOIINH,
€CIIM HarpeBaHue MPOUCXOIUT N300apHIecKu

Jlen, umeromnii maccy 10 r, B3aTelid npu temmnepatype -200C, HarpeBaercs M mpeBpamiaercs B map. Haiitu
N3MEHEHHE SHTPOINH IIPH TaKOM IIPEBPAIICHHUH.

JlBa TOHKMX JUIMHHBIX NPOBOJHMKA 3apsDKEHBI Pa3sHOMMEHHBIMM 3apsiaMU C JIMHEHHOI mimoTHocThio 3apsaa 200
MKKJ/M ¥ pacnonokeHsl mapajuienbHO Jpyr Jnpyry. Paccrosnue Mmexny npoBoxHukamu 10 cm. Kakosa
HaMpSKEHHOCTh JIEKTPUYECKOTO I0JI B TOUKE OTCTOAIICH OT OJHOrO IPOBOJHMKA Ha PacCcTOSIHUM r1 = 15 cM u or
JPYTOro HA PacCTOSIHUM 12 = 16 cM.

OnextpoeMkocTh KoHneHcaTopa 0,4 M®, Korma OH 3amonHEH BO3myXoM. KoHneHcaTop 3apsikeH 10 PasHOCTH
norerimanoB 500 B. Ompenenure M3MEHEHHE >HEPrHH KOHICHCATOpa W PadOTy CHII BJIEKTPHYECKOTO IO TPH
3aII0JTHCHUN KOH/IEHCATOpa TpaHC(hOPMaTOpHBIM MacioM ( € =2,5), ecian KOHAEHCATOP OTKITIOYEH OT HCTOYHHKA.

Hampspkenne Ha KOHIIAX NPOBOJHUKA conpoTuBienreM 5 OM 3a 0,5 ¢ paBHomMepHO Bo3pacTaet oT 0 no 20 B. Kakoit
3apsi MPOXOIUT Yepe3 IMPOBOJHHK 3 3TO BpeMsi?

OC akkymynsaropa aBTomoOmis 12 B. Ilpu cume Toka 3A ero KIIJ[ pasen 0,8. Onpenenuth BHYTpPCHHE
COTIPOTHUBIICHHE aKKyMYJITOPA.

ITo nByM OeckOHEYHO UIMHHBIM HPSMOJMHEHHBIM NPOBOJHHMKAM, HaXOMAIIMMCs Ha pacctosHuu 50 cM apyr ot
Jpyra, B OJHOM HampaBjieHuH TekyT Toku I; u Ir cunoit mo 5 A. Mexnay npoBoiHUMKaMu Ha paccTossHud 30 cM OT
[IEPBOr0 PacIOJIOKEH KOJIbLIEBON MPOBOJIHUK, CHIIa ToKa I3 B KoTopoM paBHa 5 A. Paguyc konbua 20 cM. Onpenenuts
WHIYKIUIO M HANPSHKEHHOCTh MAarHUTHOTO TIOJISI, CO3/1aBAEMOT0 TOKaMH B IIEHTPE KOJIBLEBOTO MPOBOIHHUKA.

ITo kOHTYpY B BUJe paBHOCTOPOHHETO TpeyroibHuka uuet Tok 40 A. Ctopona tpeyrompHuka 30 cm. Onpeaenuthb
MarHUTHYIO HHAYKIHIO B TOYKE NTEPECEUEHHUS BBICOT.

JIBa TpoTOHA IBWXKYTCS IMapauie]bHO APYT APYTY C OAWMHAKOBOW ckopoctbio 300 km/c. HaiiTh oTHOmICHHWE CHI
MarHUTHOTO U 3JIEKTPUYECKOT0 B3aMMOJICHCTBHS JaHHBIX TPOTOHOB.

DNEKTpOH BIETaeT B MarHMTHOE mone co ckopoctsio U =10° wm/c mox yraom 30° x mmaykumu B (B=107 Tn).
Haiitu pagmyc u mar BHHTOBOH JIMHHY, 110 KOTOPO OyIeT IBUTATHCS IEKTPOH.

IIpoBomuuk mmmHHOM 0,2 M M Maccoil | Kr moaBemIeH TOPHU30HTAIBHO Ha JBYX BEPTHKAIBHBIX IPYKHHAX B
MarHuTHOM ToJjie ¢ uHayknuend B = 1 T, BEeKTOp KOTOpO# MepHeHIUKYIISpeH MpoBOAHUKY. OTNpeenuTh CHITy TOKa
Ype3 IPOBOJHUK, IPU KOTOPOH OH He OyJeT pacTATUBATh NPYKUHBI.

B paspeiB npoBosiouHOro Kojpla paguycoM 12 cm BkiItodeH KoHaeHcatop emkocTtbio C =12 Mk®d. Konbuo
pacroJio’)KeHO B OJHOPOJHOM MAarHMTHOM IIOJI€, CUJIOBBIE JIMHUM KOTOPOTO NMEPHEHIUKYJSIPHBI IUIOCKOCTH KOJbLIA.

AB
WHIyKOusT MarHATHOTO IOJS IJIABHO HM3MEHSETCS CO  CKOPOCTBIO 7:0.05 Tn/c. OnpenenuTs 3apsi
t

KOHJIEHCaTopa.

Ha xatymky conporusnenueMm 0, 7 Om u unnyktuBHocThi0 0,2 't nonaercs nanpsikenue 100B B Teuenue 0,3 c. Kax
HM3MEHHUTHCS IIPU 3TOM TeMIIepaTypa MeIu KaTylIKH, eclau €€ Macca 2, 5 KT, a U30JIs1Usl HE YCIEeeT HarpeThesi?
W3onmupoBaHHBI MPOBOJHUK HM30THYT B BHJIE MPSIMOTo yriaa co cropoHamu 20 cMm kaxngas. B murockoctm yrima
ITOMEIIIEH KOJIBIIEBON MPOBOAHUK pagmycoM 10 cM Tak, 4TO CTOPOHBI yIiia SBISIOTCS KacaTeIbHBIMU K KOJbITy. Haliti
WHAYKIUIO B [eHTpe Kousbla. CHIIBI TOKa B NMPOBOJHUKAX PaBHBI 1Mo 2 A. BimsHHEe MOABOASIINX MPOBOIOB HE
YUHUTHIBATE.

JlBa AMMHHBIX NapajuleNbHBIX MIPOBOJA HAXOAATCS HA PACCTOSHUM I' = 5cM Apyr oT Apyra. Ilo mpoBomaMm TekyT B
MIPOTUBONOJIOKHBIX HANPaBICHUSIX OJUHAaKOBbIE TOKU cuiioi | = 10 A kaxxapiii. HaliTu HanpsykeHHOCTh MAarHUTHOTO
0JIs1 B TOUKE HAXOJAIIEHCS Ha PACCTOSHUM I'1=2 CM OT OJIHOTO H =3 CM OT JApYyroro NpoBoja.
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IIpOTOH IBUKETCA B MArHUTHOM IOJIE HampsykeHHOCThI0 10° A/M 10 OKpyXkHOCTH paigmycoM 2 cM. Haiitu
KHHETHYECKYIO SHEPTHIO TPOTOHA.

DIIEKTPOH, YCKOPEHHBIH Pa3HOCTh MOTEHIHUANoB 6 KB, BIETaeT B OJHOPOJHOE MAarHUTHOE Ioje mof yriaom 30° x
HanpasyieHuto oyt B=13 mTin. Haiitu pannyc u mar BUHTOBOW JIMHH.

[IpoBoasmmii crpexerb Maccoit 200 T HAXOAUTCS HA TOPU3OHTAIBHBIX PelbCcaX, PACCTOSHUE MEXIY KOTOpPhIMU 1 M.
Bce cucrema pacroniokeHa B MarHMUTHOM Iojie ¢ uHaykuued B = 0,5 Tun, HampaBieHHON BEPTHKAIBbHO, CTEP)KEHBb
MepHeHIuKyIsipeH penbcaM. [Ipu mpomyckanuu mo cTpexHio Toka | = 4 A, OH IBUXKeTCS MOCTYMaTeiabHO C
yckopenueM 6 m/c?. OnpenenuTs Ko3(QQUIUEHT TPEHU MEKIY CTPEKHEM H PEIbCAMH.

Kpyropoii mpoBoasImuii KOHTYp IIomansio 400 cM? pacIookeH B OHOPOAHOM MArHHTHOM IIOJIE C MHAYKIHEH 4 To
TakK, 9TO €ro IUIOCKOCTh MEPIIeHANKYISIPHa MarHUTHBIM JTuHHAM. CompoTusieHne koHtypa 100 Om. IIpu moBopote

KOHTypa uepe3 IONEepevyHOe CEUCHHE ero NMPOBOAHUKA IMPOIIEN 3apsi Aq= 0,8 MKn. Ha kakoii yron moBepHysu

KOHTYp?

Ha xaTymky, CONpOTHBIICHHE W WHAYKTUBHOCTH KoTopoil paBHBl 10 Om m 58 MIH, momaercs MOCTOSIHHOE
HampspkeHne. Yepe3 Kakoe BpeMs CHIa TOKA B KaTYIIKE JOCTHTHET 3HAYCHUS PaBHOTO ITOJIOBUHE yCTaHOBHBIICHCS
CHIIBI TOKa?

Omnpenenuts 5SHepruto (GOTOHA, U3Iy4aeMOro arOMOM BOJOpOJa IIPH MEpexoje JJIEKTPOHa C TPETHETO
SHEPreTUYECKOro YPOBHS Ha MEPBbIi, a TAKXKE UTUHY JIEKTPOMArHUTHOW BOJIHBI, COOTBETCTBYIOLIYIO 3TOMY (hOTOHY
[NapannenpHBIA My4OK MOHOXPOMAaTHYECKOro cBera (A = 662 HM) majgaeT Ha 3a4CpHCHHYIO IIOBEPXHOCTH H
npousBoauT Ha He€ naBienue 0,3 mklla. OnpenennTs KOHIEHTPAIHMIO (POTOHOB B CBETOBOM ITyYKe

Omnpenenuts 5SHepruio (OTOHA, U3NIyYaeMOro aTroMOM BOJIOPOAa TIPH MEepexoje JJIEKTPOHA C TPEThEro
9HEPreTUYECKOro YPOBHS Ha IEPBbI, a TAKXKe JUIMHY JIEKTPOMarHUTHON BOJIHBI, COOTBETCTBYIOLIYIO 3TOMY (hOTOHY
[MapannenbHBIil MydyoK MOHOXpOMaTH4eckoro cera (A = 662 HM) NHagaeT Ha 3aUYEPHEHHYIO MOBEPXHOCTb M
npou3BoauT Ha Heé naBnenue 0,3 Mxlla. OnpeaeaTuTh KOHIICHTPAIUIO (POTOHOB B CBETOBOM ITyUKe

EctecTBenHBIN CBEeT MHTEHCHBHOCTBHIO ]0 MNPOXOAUT HYCPE3 MNOJIAPU3ATOP W AHAIMU3ATOP, YTOJ MCKAY TIIaBHBIMU
TIJIOCKOCTAMH, KOTOPBIX COCTABIIACT a . Ilocie MPOXOKACHUS CBETA YCPE3 OTY CUCTEMY OH IOINAAACT Ha 3CpKaJIO U

OTpasuBUIMCh BHOBbL MPOXOAUT YE€PE3 HEC. HpeHe6pera;{ TIOTJIOIIEHUEM CBETA, OMPCACIIUTC UHTCHCUBHOCTD I CBCTa
TIOCJIE €r0 00PaTHOTO MPOXOKACHHSI.

TodeuHsllf NCTOYHHMK CBETa C UIMHOW BOJIHBI ~ PAacCIIOJIOKEH HA PACCTOSIHUM  Tepel anadparMoil ¢ KpyTibIM
oTBepcTHeM auaMeTpoM. Omnpenenure paccTOSHUE oT nuadparMbel 10 TOYKH HaOJIOAEHHS, €CJIN OTBEPCTHE
OTKpBIBAET TPH 30HBI DpeHens.

IToxa3atk, UCHOIB3YsI COOTHOILIECHUE HEOIPEAEICHHOCTEH, YTO B Ape HE MOTI'YT HaXOIUThCS 3JIEKTPOHBL. JIMHEWHbIE
pasMepsl spa MPUHAITH PaBHBIM 5 (M.

FaMMa-(l)OTOH C ,I[J'II/IHOI\/'I BOJIHBI /11 = 1,2 NM B pe3yJabTaTe KOMITOHOBCKOTO pacCCsIHHUS Ha CBO6OZ[HOM DJICKTPOHEC

OTKJIOHWJICS OT NEPBOHAYAIBLHOTO HANpPAaBJICHUS HA yroj 0 - 60° (puc.). OnpenennTb KMHETHYECKYIO SHEPTUIO U
UMITYJIbC JJIEKTPOHA OTAa4H. J[0 CTOJIKHOBEHHS 3JIEKTPOH MOKOMJICS.

Haiitu cBetoBoe maBneHHe Ha CTeHKH 3ekTpudeckod 100 — BaTHO# mammel. Komba maMmel mpezacraBiseT coboit
cepuuecknii cocyn pamumycoMm 5 cM. CTEHKH JaMIbl oTpaxaroT 4 % ¥ HpoIryckaloT 6% Magaroniero Ha HUX CBETa.
CunTath, 4TO BCs MOTpedIIsieMasi MOIHOCTh MET Ha M3Jy4YeHHe.

Ha mudpakunonnyro pemerky, nmeromryio 200 mTpuxoB Ha 1 MM, HOPMaIBHO MAaJaeT CBET OT Pa3psAHON TPyOKH C
BoJIopoioM. 1o/ KaKiMM HAUMEHBIIUM YTJIOM JAU(PPaKIMA MAKCUMYMBbI JJMHUKA COBIAIAt0T?

Haiinute paguyc mepBoro TeMHOTo Koisblla Hpl0TOHA, eciii MeXIy JHH30HM U INIACTUHKOM HAJIUT OeH30I (n = 1,6) .

Pajuyc kpuBu3HbI uH3bI 1 M. [Toka3aTenu npenoMIeHHs MaTepuala JHH3bI M IIIACTHHKH OJMHAKOBBI. Habmronenne
BezieTcs B oTpaxkeHHOM cete ¢ A = 589 nm .

Ha mnoBepxHocTh MeTaiia mnajgaer u3ilydeHue ¢ AnMHOW BoJHbl 280 HM. Ilpu HEKOTOpOM 3aJep>KUBAIOLIEM
HaTpsDKCHUH (OTOTOK Tpekpamaercsa. [Ipu n3MeHeHWH UIMHBI BONHBI HA 20 HM 33JepKUBAIOMIHAN MOTCHIIHAT
npunuiock yeenmuuth Ha 0,34 B. Ompenmenuts 3apsim 3JIeKTpoOHA, cUWTas MOCTOSHHYRO [ImaHKa M CKOpOCTH CBeTa
H3BECTHBIMH.

IIy40ok €CTECTBEHHOTO CBETa MPOXOIUT Yepe3 ABa HUKOJsL. OmpenenuTh Yyroil MEXIY MX TJaBHBIMH ONTHUYECKUMH
OCSIMH, €CJIH MTHTEHCUBHOCTH CBETA, BBIIIENIIETO U3 BTOPOTO HUKOJIS paBHa 12% WHTEHCHUBHOCTH CBETA, MAIAIONIETO
Ha repBBIi HUKONb. [loTepu cBeta B kaxkaoMm HuKone 20%.

DIIEKTPOH JBIXKETCS MO OKPYXKHOCTH panuycoM 0,5 ¢cM B OJHOPOAHOM MAarHMTHOM Nojie ¢ MHAyKuued 8 mTi.
Omnpenenure AAMHY BONHEL e bpois.

Ha moBepxHOCTh MeTala TamaeT w3JydeHue ¢ AnuHoW BonHBI 280 HM. [Ipu HEKOTOPOM 3aJep>KUBAIONIEM
HaTpsDKCHUH (OTOTOK Mpekpamaercs. [Ipw W3MeHeHWW UIMHBI BONMHBI Ha 20 HM 3aJCp)KUBAIOIIUIN IOTCHIHAI
yBenmuuics Ha 0,34 B. OnpenenuTs 3apsi 2IeKTpoHa, CIUTAst MOCTOSIHHYO [1l1aHKa U CKOPOCTh CBETAa N3BECTHBIMHU.
PaccTostHre MeX Ty IATHIM U IBAJIIATh MATHIM CBETIBIME KOJIbllaMi HproTOHA paBHO 9 MM. Pamuyc KpHBH3HEI TNH3BI
pasen 15 m. Haiitn 1yinHy BOJIHBI MOHOXpPOMAaTHUYECKOTO CBETA, MAAfONIET0 HOPMAIbHO HAa yCTaHOBKY. HaOmonerne
MIPOBOJIUTCS B OTPAXKCHHOM CBETE.

4. MeToau4yeckue MaTepuaJbl, onpeaessioinme Npoueaypy oueHuBaHusA

3HAHMH, YMEHHU, HABBIKOB U (WJIH) ONBITA AeATEIbHOCTH, XaPAKTePU3YIOILIMX



Tanbl GOPMUPOBAHUSA KOMIIETCHIIMH

B Tabnune npuBeneHbl ONMCAaHUs IPOLEAYP IPOBEAEHUS KOHTPOIbHO-OLIEHOUYHBIX MEPONIPUATUN U
IpOLelyp OLEHHBAHUSA PE3yJIbTaTOB OOYyYEHHS C IOMOILBIO OLIEHOYHBIX CPEICTB B COOTBETCTBUU C
paboueii mporpaMMoi AUCHUIUTUHBI/TIPAKTUKH.

HanmenoBanue
OLEHOMHOTO OmnwmcaHus MPOLEeAyPHI MPOBEACHUS KOHTPOIBHO-OIIEHOYHOTO MEPOTIPUATHS
M IIPOLIEAYPHI OLIEHUBAHMS PE3YIHTATOB O0YUEHMS
cpencTBa poueiyp pesy. y

KonTponbHbIE pabOTHI, MIPEeAyCMOTPEHHBIE pabodell MporpaMMON AUCIHIUIMHEL, MPOBOAATCS
BO BpeMs mpakTtudeckux 3aHaTuil. BapuantoB KP mo teme He Mmenee nByx. Bo Bpems
KontpomsHas pabota | BemmonaeHuss KP momp3oBatbess ydeOHWKaMH, CIPABOYHHKAMH, KOHCIEKTAMH JICKIIHH,
(KP) TEeTpaasaMH JUIA IPAKTUYECKUX 3aHATUN HE Pa3pellCHO.
IIpenonaBaTens Ha NPAaKTUYECKOM 3aHSATHUH, MPEAIISCTBYIONIEM 3aHATUIO mpoBeaeHus KP,
J0BOJMT J1o oOyyatommxcsi: remy KP, konndectBo 3ananuii B KP, Bpems Beinonnenus KP
Juktant mo ¢opMmyllaM HPOBOAUTCS BO BpeMs INPaKTHYECKUX 3aHsATHH. Bo Bpems
NIPOBEJICHUS TUKTAHTA I10JIb30BAaThCs YYEOHMKAMHM, CIIPAaBOYHHKAMHM, KOHCIIEKTaMH JIEKIWH,
TeTpaasIMU AJIS IPAKTUUECKUX 3aHATUH HE pa3perIeHo.
IIpenonaBaTens Ha MPAKTUYECKOM 3aHATUH, TPEIIIECTBYIONIEM 3aHATHIO IPOBEICHUS
IWKTaHTa, JOBOJAWT 10 OOYyYalOMMXCS: TEMYy, KOJMYECTBO 3aJaHUH B JAUKTAHTE, BpPEMS
BBINOJIHEHUS
Otyer u 3amuTa MO J1aOOPAaTOPHOH pabOTEe MPOBOJUTCS BO BpeMs J1aOOPAaTOPHBIX 3aHSTHIL.
Otyer [ODKEH COAEp)KaTh: Ha3BaHHE, II€Nb pPaOOTHI, NPHOOPHI M NPHHAAICKHOCTH,
TEOPETHUYECKYI0 YacTh, pe3yibTaThl JKCIEPUMEHTBI M HX 00paboTKy, Trpadudeckoe
MIPEACTAaBICHNE PE3YIbTaToOB (€CiU 3TO TpedyeTcs), BBIBOJ. 3amura JIaOOpaTOpHBIX pPadoT
3amuTa 1abopaTopHON | MpegycMaTpuBaeT cobeceoBaHue 1Mo TeMe J1abopaTOpHOH paboThl. 3aJaHus AJS POBEACHUA
paboTsI 71a00paTOPHO# PabOTHl U KOHTPOJIbHBIC BOIPOCHI JJIs MOATOTOBKH K OTYETY BBUIOKCHBI B
3JIEKTPOHHOH HH(pOpMAIIMOHHO-00pa3oBareibHoi cpene Kp KT HUpIl ' YIIC.
[IpenopnaBarenp uHPOPMUPYET 0OyUAIONIUXCS O pe3y/bTarax MPOBEPKU PadOTHI Ha TEKYILEM
3aHsATUU I0CJIC IMPOBEACHU A KOHTPOJIbHO-OLECHOYHOI'O MEPOIIPUATHS.
OueHeHHbIe/ TIPOBEpEHHBIE pa0OTHI IIPENo/IaBaTeb HE BO3BpAlIaeT 00yYatouIuMCsL.
CpencTBO, MO3BOJIAIONICE OLEHUTh 3HAHUS, YMEHMS, HaBBIKM M (WJIM) OIBIT JESATEIbHOCTU
o0yyJaromierocst o TUCUUILTHHE.
ITpenoxaBaTenp HA MOCIEAHEM MPAKTUYECKOM 3aHATHH HAIOMHHAET 0OyJarONIIMCs, YTO OHU
MOTyT MOCMOTPETh HepedeHb BompocoB K TecTy B @OC, pasMelmEHHOM B JIIEKTPOHHON
nH(pOopManNOHHO-00pa30BaTENbHON cpefe YHHUBEPCUTETA, JOCTYIHOH o0ydJaromeMycs yepe3
€ro JINYHBIH KaOHHET.

Jukrant no gpopmynam

TecTupoBanue

Jns  opraHuzauMd W OPOBEACHHUS MPOMEXYTOYHOM arrectanuu (B (opme 3K3aMeHa)
COCTABJISIFOTCS TUIIOBBIE KOHTPOJIbHBIE 3aJlaHUsl WM HMHbIE MaTepHualibl, HEOOXOAMMBbIE IJIsi OLIEHKH
3HAHWW, YMEHUH, HAaBBIKOB U (WMJIM) OMbITA JEATEIBHOCTH, XapaKTEPU3YIOMIMX 3Tanbl (GOPMUPOBAHUSA
KOMIIETEHIIMH B ITpoIiecce OCBOCHUsI 00pa30BaTeIbHON MPOTrPaAMMBI:

— IIepeYeHb TEOPETUUECKUX BOIIPOCOB K K3aMEHY JUIsl OLIEHKU 3HAHUM;

— IIEpEYEeHb TUIIOBBIX IIPOCTHIX MPAKTUYECKUX 3aJaHUM K IK3aMEHY JUIsl OLEHKH YMEHMI;

[lepeueHp TEOpPETUYECKHX BOIPOCOB U IEPEUYHU THUIOBBIX MPAKTHUECKUX 3aJlaHUN pa3HOTO
YPOBHSI CIIOXKHOCTH K 3K3aMeHy oOydaromuecss MOJy4yaroT B Hayalle CEeMeCTpa uepe3 3JIEKTPOHHYIO
nH(popmanrnoHHo-o0pazoBarenbHyto cpeny KpKT Upl'VIIC (nuunblit kabuHeT o0y4aroerocs).

Onucanue npoueayp NpoBeJeHus: NPOMeKYTOUHOH aTTecTAlMU B (pOpMe IK3aMeHa
1 OLICHMBAHUS Pe3yJIbTaTOB 00y4eHHsA

[TpomexyTouHasi arrecranus B ¢opMe 3K3aMeHa MPOBOJIUTCS MyTEM YCTHOIO cOOeceloBaHUs IO
OuneraM. buneTsl cocTaBiieHbl TAaKUM 00pa3oM, YTO B KaKIbIH M3 HUX BKJIIOYAN B ce0s TEOpETHUYECKHE
BOIIPOCHI U IPAKTHUECKUE 3aJaHUSI.

buner comepXuUT: Ba TEOPETUYECKUX BOIpOca JJs OLIEHKM 3HaHMW. TeopeTnueckne BONPOCHI
BBIOMpPAIOTCS U3 MEPEYHsS BOMPOCOB K SK3aMEHY; JBa MPAKTHUUECKUX 3aJaHMs: OJHO U3 HUX JUIS OLEHKU
yMeHU# (BBIOMPAIOTCS M3 MEPEYHs] TUMOBBIX NMPOCTBHIX MPAKTUYECKHX 3a/JaHUIl K JK3aMEeHY); BTOpOE
MPaKTUYECKOEe 33JaHKE JJIsl OLEHKH HaBBIKOB U (WJIM) OMBITA AEATEIbHOCTU (BBIOMPAIOTCS U3 MEpPEeUHs
TUIOBBIX IPAKTUYECKUX 3a/laHUH K SK3aMEHY).

PacnipenienieHne TEOpeTUYECKHMX BOMPOCOB M MPAKTHUYECKMX 3aJaHUi M0 HSK3aMEHAllMOHHBIM
OuneraM HaxXOAMUTCS B 3aKPHITOM Il oOydarommxcsi goctyne. PazpaboranHblit komruiekT ounetoB (30
OWJIETOB) HE BBICTABISIETCS B JJIEKTPOHHYIO HMHQOpMaIMOHHO-00pazoBatenbHyo cpeny KpHKT



HpI'VIIC, a xpanutcs Ha kadenpe-pazpadorunke ®OC nHa OymaxkHoM Hocutene B cocrae @OC mo
TUCIUTUIAHE.

Ha skx3amene oOydaromiuiicss 6eper OWiIeT, JUisl MOATOTOBKH OTBETa HAa AK3aMEHAIIMOHHBIN OWJeT
oOyJaroremMycst OTBOIUTCS BpeMs B mpenenax 50 muHyT. B mporiecce oTBera oOywaromierocst Ha
BOIIPOCHI U 3aJjaHusl OusieTa, IpernoaaBaTeb MOXKET 3aaBaTh JOMOJIHUTEIbHbIE BOIPOCHL.

Kaxnprii Bompoc/3aanue Omiera OIEHUBAETCS MO MATHOAUIBHON CHUCTEME, Jaliee BBIYUCISCTCS
cpenHee apu(pMETHUECKOe 3HaueHUE OIEHOK, MOJyYEeHHBIX 3a KaXIbplid Bompoc/3aganue. CpernHee
apudmeTnyecKoe 3HaUCHUE OLIEHOK OKPYTIISETCS JI0 IIEJIOTO 10 MPAaBHIaM OKPYTIICHUS.

Oopa3sen 3k3aMeHANMOHHOTO OWJIeTa

JK3aMeHAIMOHHDII omJteT Ne 1 yTBep)Kﬂa}Oi, .
o JucHUuILIuHEe «PHu3nKa» 3asentyromuii xapenpod
20 20 cemecTp « » KpKT Upl'YIIC
y4eOHBIH TOJT

bl ol a e

5.
BapuanTsl pazmepoB Ounera:
buner ¢popmara A5 — 148*210mm
buner popmara A4 —210%¥297mm

B paznene «TumoBbie KOHTPOIbHBIC 33JaHMsI UM MHBIE MaT€pUaIbl, HEOOXOIUMBIEC UISI OLEHKU
3HAHWW, YMEHUH, HABBIKOB W (WMJIM) OMbBITA JEATEIBHOCTH, XapaKTEPU3YIOIIMX 3Tanbl (OPMUPOBAHUS
KOMITIETEHIIMI B Mpoliecce OCBOCHUS 00pa30BaTeNbHOM MIPOrpaMMBbDy MPUBEICHBI TUIIOBBIE KOHTPOJILHEBIE
3a/laHus], I OIEHKH PEe3yJbTaTOB OCBOCHHUS 00Opa30BaTENIbHOW MPOTPaMMBI. 3aJaHus, MO KOTOPHIM
MIPOBOJSTCS KOHTPOJIBbHO-OIIEHOYHBIE MEPOIPUATHS, O(OPMIIAIOTCS B COOTBETCTBMM ¢ (popmamu
o(opMJIEHUS OILICHOYHBIX CPEJCTB, IPUBEICHHBIMU HHUXXE, W HE BBICTABISIIOTCS B DJIEKTPOHHYIO
unpopmanronHo-odpazoBarensuyto cpeny KpKT HUpI'VIIC, a xpanstcs Ha kadenpe-pazpaboTunke
®OC na 6ymaxkxnom Hocutene B cocrae ®OC 1o AUCIUTUIMHE.






