OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJOPOXHOI'O TPAHCIIOPTA

®DenepanbHOE rOCyIapCTBEHHOE 010 KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIET0 00pa30BaHUs
«MpKyTCKHI TOCYIapCTBEHHBIM YHUBEPCUTET ITyTeH COOOIICHUS
KpacHosipckHii HHCTHTYT 7KeJ1€3HOAOPOKHOI0 TPAHCIIOPTA
— ¢unman denepanbHOro rocy1apCTBEHHOTO OI0HKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BbICIIEro 00pa3zoBaHus «MpKyTCKUil rOCy1apCTBEHHBIN YHUBEPCUTET ITyTEH COOOIIEHU»
(KpWKT UpI'VIIC)

YTBEPXJEHA
MPUKA30M PEKTOpa
oT «31» mast 2024 r. Ne 425-1

b1.0.11 ®u3uka
pabouasi mporpaMma JUCHUIIIAHbI

CrnenuanbHOCTh — 23.05.06 CTpOUTETBCTBO KEJIE3HBIX JOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHEJIEH
Crneuunanuzanusi — CTpOUTEIbCTBO MAarMCTPAIbHBIX YKEJIE3HBIX JIOPOT

KBanmuukanmst BeITyCKHUKA — HHYKEHEP YT COOOIIeHUs

®opma u cpok 00yueHus — ouHas dhopMa, 5 et obydeHus; 3aouHas ¢opma, 6 et oOyueHus
Kadenpa-pa3padorunk nporpammsl — CTPOUTETBCTBO YKEIE3HBIX JIOPOT

OO01ias Tpy10eMKOCTh B 3.¢. 4 DopMbI IPOMEIKYTOUHOU ATTECTALUH B CEMeCTpax/Ha Kypcax
Yacos o yueonomy 1urany (YII) 144 ouHas (hopMa oOyUeHHUs: FK3aMeH 1 cemecTp
3a04Has popma o0yUueHHs: FK3aMeH — 1 Kypc

Ounasi popma o0ydeHUst PacnpesnesieHue 4acoB TUCIUILINHBI N0 ceMeCTpam
Cemectp 1
Hroro
Uucno Heaenb B ceMecTpe 17
Bup 3anatuit Yacos o YII Yacos no YII
AyIuTOpHAasi KOHTAKTHas padora 68 68
10 BUAAM y4eOHbIX 3aHATHI
— NEKIIUHA 17 17
— 1abopaTopHbBIE 34 34
— IPAaKTHYECKUE 17 17
CamocTosiTesbHast padoTa 40 40
JK3aMeH 36 36
HTroro 144 144
3aounas ¢opma o0yueHust PacnpenesieHue 4acoB JUCHMILVIMHBI 10 KypcaM
Kypc 1 Hroro
Bup 3ansaruii Yacos no VII Yacos no YII
AleI/ITOPHaH KOHTAKTHasi pa0oTa o BUAaM y4eOHBbIX 16 16
3aHATHH
— JIEKIIUHA 4 4
— 1abopaTopHBIE 8 8
— NIPaKTUYECKHE 4 4
CamocTosiTeJibHasi padoTa 110 110
IK3aMeH 18 18
Hroro 144 144
KPACHOSPCK

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany
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PabGouast mporpamma IUCHMIUIMHBI pa3paboTaHa B COOTBETCTBUU C (helepaibHBIM
TrOCYyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICIIETO OOpa30BaHUS — CIHEIUAIUTET IO
crenuaibHocTU 23.05.06 CTpOUTENBCTBO KEJIE3HBIX JIOPOT, MOCTOB M TPAHCHOPTHBIX TOHHEIEH,
yTBEPKAEHHBIM NprkazoM MunoOpHayku Poccuu ot 27.03.2018 1. Ne 218.

[TporpamMmmy cocTaBuIu:

KaHz. (u3.-MaT. HayK, JOLEHT K.M. Mopo3

PabGouas ImporpamMma pacCMOTpCHa U oL[06peHa JJIs1 UCIIOJIBb30BaHUA B y‘le6HOM Iponecce Ha

3acenanuu Kadeapsl « CTPOUTENBCTBO KENE3HBIX T0POr», MPOTOKOI OT «18» ampens 2024 r. Ne
8.

3aB. kadenpoii, kauj. Qu3.-MaT. HAYK, TOIEHT K.M. Mopos



1 HEJIN U 3AJTIAYN OCBOEHUA TUCHUIITIUHBI

1.1 [les1u ocBoeHMsI AUCHUNIMHBI

1 |m3ydeHne OCHOBHBIX (PH3MUYECKUX SBICHUI U HIIEH;

oBIazeHNe (PyHAaMEHTaIHHBIMI TOHATHSIMHE, 3aKOHAMH F TEOPHSIMH KIACCHIECKON U COBPEMEHHON (PH3HMKH, a TAKKe
MeTOoJaMU (PU3UIECKOTO UCCIICAOBAHHS,

OBIIAJICHNE TPHEMAMH 1 METOJAMH PEUICHHUSI KOHKPETHBIX 331a4 U3 Pa3JIMuHbIX oOsacTeil Gu3uKy;

E N HUSH B S

(hopMHUPOBAHMS IETOCTHOTO IPEACTABICHHUS 0 QI3MUECKUX 3aKOHAX OKPYKAIOIIETO MHUPA B MX €IWHCTBE U B3aMMOCBSI3H,
3HAKOMCTBO C HAy4YHBIMHU METOJaMH MMO3HAHUSI.

1.2 3apaumn ocBOECHUSA AUCIHHIIINHEI

MIPUMEHSTH MOJyYCHHBIC 3HAHUS 10 (hHU3UKE IS OOBSICHEHHUS Pa3HOOOPA3HBIX (QM3MUYECKUX SBICHUI U CBOHCTB BEIIECTB,
MIPAKTUICCKOTO MCIIOIh30BAHUS (PU3UUCCKUX 3HAHMIA.

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
OpHUCHTALIMK, MOHMMAaHHsA OOIIECTBEHHOT0 CMBICIA TpyJa M 3HAYMMOCTH €ro jisi ceds JMYHO, OTBETCTBEHHOTO,
CO3HATEJIBHOI'0 M TBOPYECKOTO OTHOIIEHHUS K Oy ayIeil qesTelbHOCTH, MPO(ECCHOHAIBHON 3THKH, CIIOCOOHOCTH MTPEABHUICTh
U3MEHCHHA, KOTOPbIC MOT'YT BO3BHUKHYTH B HpO(i)eCCHOHaHLHOIZ JACATCIBbHOCTH, U YMCHHIO pa60TaT1> B I/ISMeHéHHLIX, BHOBb
CO3JJaHHBIX yCIOBUAX TPYJa.

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

— (popMUpOBaHHE CO3HATENLHOIO OTHOLICHHS K BHIOPaHHOM Mpodeccuu;

— BOCIIUTaHHE YECTH, TOPAOCTH, JIIOOBH K MPOQECcCHH, CO3HATEIBHOIO OTHOLICHUS K MpO(eccHOHAbHOMY JOITY,
MTOHUMAaeMOMY KaK JIMYHAss OTBETCTBEHHOCTh M 00S3aHHOCTE;

— (hopMHIpPOBaHHUE TICUXOJIOTHH MTPOhECCHOHANA;

— ¢opmupoBaHue MPOGHECCHOHATHHON KYIBTYPhI, STHKH IPO(HECCHOHATBHOTO OOIICHNUS;

— (dopMupoBaHre commMaNbHONH KOMIIETCHTHOCTH W JIpPYTHE 3aJadl, CBA3aHHBIE C HMHUIKEM Hpodeccuu u
ABTOPHUTETOM TPAHCIIOPTHOM OTpacIu

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

Ilems AKOIOTHYECKOTO BOCIMTAHUSA — (DOPMHpPOBAHHE OTBETCTBEHHOT'O OTHOIICHHUS K OKPY’KAaIOMIEH cpene, KOTopoe
CTPOUTCS Ha 0aze DKOJIOTHYECKOTO CO3HAHHS, YTO MPEAroiaracT coOJIOACHHE HPAaBCTBEHHBIX M IPABOBBIX IPHHIIAIIOB
MIPUPOAOIOIB30BaHUS U MPOMAralay Uael ero onTUMHU3alNK, aKTUBHYIO JA€ITeIbHOCTD M0 U3YUYEHHIO M OXpaHe MPUPOJIBL.

Lenb mocTuraeTcs Mo Mepe pelieHus B €IMHCTBE CASAYIONINX 3a1a4u:

— 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 SKOJIOTHYECKON KyIBTYpPHI, OEPEKHOIO OTHOIICHUS K POJHOW 3eMIe,
MpUpOAHEIM OoraTcTBaM Poccuu m Mupa, MTOHHMaHHWE BIHMSHUS COLMUAIBFHO->KOHOMHYECKHX MPOIECCOB Ha COCTOSTHUE
MIPUPOAHOHN U COLMANIBHOM Cpelbl;

— opMupoBaHHE Y 00YJAIOMINXCS YKOIOTHUECKOW KapTUHBI MUpPA, Pa3BUTHE Y HUX CTpeMIICHHS Oepedb U OXPaHATh
MIPUPOY;

— Pa3BHUTHE YKOJIOTHIECKOTO CO3HAHMUS, MEPOBO33PECHHUS M YCTOHYHUBOTO AKOJIOTHYECKOTO OBEACHHUS

2 MECTO JUCIIAIIJINHBI B CTPYKTYPE OIIOII

2.1 2.1TpeboBanusl K NpeIBAPUTEIbHOI MOJATOTOBKE 00yYaloIerocs:

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

2.2 Ill/IC]II/Il'l.]'lPleI U MPAKTUKH, I KOTOPBIX 0CBOCHUE JAHHOM JUCIHUIINHDbI HeOﬁXOlII/IMO Kak MnpeamecTBylomee:

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

Bb3.01(/1) BrimonHeHne BBITYCKHOW KBaTH(PUKAIIMOHHOW pabOTHI

3 IINIAHUPYEMBIE PE3YJIBTATBI OBYUYEHUS 11O JUCHUITIJIMHE, COOTHECEHHBIE C
TPEBOBAHUSMM K PE3YJBTATAM OCBOEHUS OBPA3OBATEJBHOM ITPOT'PAMMABI

Kon 1 HanMeHoBaHue I Kon v HauMeHoBaHue | [TmanupyeMble pe3yapTaThl O0yUeHUS




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 METOBI
TEOPETHYECKOTO U
9KCTIEPUMEHTAIBHOTO
HCCIIEJOBaHMS
($u3NIecKuX SABICHHUMN,
MIPOIIECCOB U OOBEKTOB

3HaTh:

- (u3uueckue OCHOBBI MEXaHUKH, DJIEKTPHUYECTBA W MarHeTu3Ma,
¢u3uKKM KonebGaHWii W BOJH, KBAaHTOBOM (DM3MKH, 3JIEKTPOIUHAMHKH,
CTaTHCTHYECKOH (DM3MKM M TEPMOAMHAMUKH, aTOMHOM W SIEPHOMN
¢usuky;

- (yHmaMEHTaIbHBIE TNOHATHS, 3aKOHBI M TEOPHUH KJIACCHYECKOH M
COBpPEMEHHOW (QU3NUKU

Ymers:

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

Buagers:

- HaBblKaMH  I[PUMEHEHHS  OCHOBHBIX  METOMOB  (pu3HKO-
MaTeMaTHYeCKOT0 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 METOJbI, (PU3MUYCCKUE 3aKOHBI U BBIYHCIHUTEIHHYIO
TEXHUKY JUIsi TMPOBEIEHUS JKCIEPUMEHTa IO 3aJaHHOH METOIUKE
YMmerhb:

HUCIIOJIB30BAaTh MATCMAaTUYCCKHUC MCTObI, (1)I/I3I/I‘ICCKI/Ie 3aKOHbBI H
BEIYUCITUTENBHYIO TEXHUKY U PEIICHHUS SKCICPUMEHTATBHBIX 3a1ad;
MPOBOIUTE HM3MEPEHHs, 00padaThiBaTh W MPEICTABIATH PE3yIbTATHI
Baagernb:

- HaBBIKAMH TIPAaBWIBHOH SKCIUTyaTalldll OCHOBHBIX IIPHOOPOB U
000pyIOBaHUS COBPEMEHHOHN (PH3MUECKON TAO0OPATOPHH;

- HaBBIKAMHU 00pPaOOTKH, aHAJHM3a U MHTCPIPETUPOBAHUS PE3yJIbTATOB
IKCIIEPUMEHTA.




4 CTPYKTYPA 1 COJAEP) KAHME JUCHUTIJIMHBI

Konx nunaukaropa

Kon HaumeHnoBaHue pa3aesioB, TeM U BUI0B PadoThI Ounas popma 3aounasn ¢opma JOCTHKEHUSI
KOMIIeTeHII U
| Cemec Yacel Kype/ Yacel
TP Jek | IIp. | JIa6 | CP | ceccus | Jlek | IIp. | JIab | Cp
Pazgen 1. MexaHnnka M 3J1eMEHTBI ClIeIUATBHOMH 1 11
TEOPUH OTHOCHTEJIbHOCTH
11 Kunemarvka u AHHaAMHKA MTOCTYNATEIBHOTO U 1 > > 4 35 1 0.5 0.5 > 10 OIIK-1.1
BpallaTEIbHOTO ABUKEHUS OIIK-1.2
12 3aKOHBI COXpAaHEHUS B MEXaHUKE. DIIEMEHThI TECOPHH 1 > > 4 35 1 0.5 0.5 6 OITK-1.1, OITK-1.2
oTHocuTesnpHOCTH. PaboTa cunbl. MontHoCTh. DHeprus
Pasnea 2. MoJsekyJsipHasi (CTaTUCTHYECKAsT) 1 1/1
(u3uka u TepMOIMHAMHKA
OCHOBBI MOJICKYJISIPHO-KHHETHYECKOI TEOPUH rasa.
2.1 DJeMeHTHI CTaTUCTHICCKON (PI3UKH. SBICHHS 1 2 2 4 6 171 14 OIIK-1.1, OIIK-1.2
neperHoca. TepMoanHAMHUKA
Pasnea 3. DiieKTpU4ecTBO U MATHETU3M
3] Onektpocrarndeckoe mosue. [IpoBogHnKN 1 1 ) ) 4 3 11 05 | 05 6 OIK-1.1, OIIK-12
JIMRJIEKTPUKH B DJICKTPHYECKOM MOJIe
ITocTosiHHBIH 2n€eKTpUYecKuil TOK. Pa3BeTBiIeHHbBIE
32 nenwn. [Ipasuna Kupxroda 1 1 1 4 3 171 0,5 0,5 2 8 OIIK-1.1, OIIK-1.2
33 MarnuTtHoe noJje. DJIeKTPOMarHUTHAsE MHIYKITHS 1 2 2 4 6 1/1 1 1 2 14 OIIK-1.1, OIIK-1.2
Paznen 4. OnTuka, pusuka aToMa M AaTOMHOIO sApa
41 Mexannueckue rapMoHn4eckue konebanus. BoinHosoe 1 5 5 4 7 11 05 | 05 14 OIK-1.1, OITK-12
JIBIDKEHUE
4.2 BoaHoBast 1 KkBaHTOBasI ONITUKA 1 2 2 4 4 1/1 0,5 0,5 2 14 OIIK-1.1, OIIK-1.2
43 KBaHTolaasI ¢u3nka, pu3nKa aToMa, 3JIEMEHTHI 1 > > 5 4 11 14 OITK-1.1, OTTK-1.2
SIIEPHON (U3HUKH M (DU3UKHU DJIEMEHTAPHBIX YaCTHI]
4.4 BrinosiHeHHE KOHTPOJIbHOM paboTh Nel 1/1 10 OIIK-1.1, OIIK-1.2
Hroro (6e3 4acoB Ha MPOMEKYTOUHYIO aTTECTAIHIO) 1 17 17 34 40 1/1 4 4 8 110 OIIK-1.1, OIK-1.2
dopma NpOMEKYTOUHOM aTTeCTallMH - SK3aMEH 1 36 1/1 18 OIIK-1.1, OIIK-1.2




5 ®OH/JI OHEHOYHBIX CPEACTB JUUIs1 TPOBEJEHUA TEKYIEIO KOHTPOJISI YCIIEBAEMOCTH A
INPOMEXKYTOYHOU ATTECTAIIUN OBYYAIOIIUXCA 11O JUCHUIIJIMHE

DoHJ OLICHOYHBIX CpCACTB IJid MNPOBCIACHHSA TCKYIICTO0 KOHTPOJA YCIICBACMOCTU U HpOMe)KyTO‘{HOﬁ aTTeCTaluu I10
JUCHUIIIINHC! 0(1)0pMJ'IeH B BHUAC TMPUIIOKCHUA Ne 1 K pa60qe1‘/’1 nporpamMme OUCHUIIIIMHBI W pasMClICH B 3J'IeKTp0HHOI>i

nHpopMannoHHo-o0pa3oBatensHoM cpene KpMIKT Upl'VIIC, nocTymHo# 00yJaroneMycs 4epes3 ero JINIHbIH KaOUHEeT

6 YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIMITJINHBbI
6.1. YueOHasi iurepatrypa
6.1.1. OcHOBHas JIMTepaTypa
ABTOpHI, 3arnaBue W3narenscTBo, rox Kon-Bo
COCTABUTEIH 9K3.
Kypc pusuku [Tekcr] : yueb. mocobue mist BY30B /
6.1.1.1 Tpodmmonsa T. 1. T.U. Tpodpumosa, 2014. - 560 c. (BBeneHo M.: Axagemus, 2014 300
OTJIaBJICHHC)
®dusnka : yueoHoe mocooue 11 By30B / B. B. 'opnau 100_ %
; penensentsl : B. Y. Cypukos, K. H. IOraii, 2020. - online
215 c. on-line (BBeneHo ornasienwue). - Tekcr :
3JIEKTPOHHBIN.
6.1.1.2 I'opnau B. B. http://irbis.krsk.irgups.ru/web/index.php?P2 1 DBN=I [Mockaa : FOpaiit, 2020.
BIS&I21DBN=IBIS&S2 1 FMT=fullwebr&Z211D=&
C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F
%D0%93%2069%2D199109%3C%2E%3E#page res
ult
Odwusuka : yueonuk / B. U. Jlemunyenko, 1. B. 100_ %
Ilemuauenko, 2022. - 581 c. on-line (Beneno online
oryaBiieHHE). - TEeKCT : AMEeKTPOHHBIN
6.1.13 Jlemunuenko B. M. | http://irbis.krsk.irgups.ru/web/index.php?P2 1DBN=I Mocksa : UTHOPA-M,
BIS&I21DBN=IBIS&S2 1 FMT=fullwebr&Z211D=& 2022
C21COM=8&S21ALL=%3C%2E%3E1%3D53%2F
%D0%94%2030%2D864488500%3C%2E%3E#page
_result
6.1.2. lonoTHUTeIbHAS JIUTEPATypa
ABTOpHI, 3armnaBue W3narenscTBo, roj Kon-Bo
COCTaBUTEJIH 9K3.
6.1.2.1 Bonpkernmreiin B.C. |Coopruk 3ama4 1o odmemy kypey dusuku [ Texcr] : CII6.: Kamx. Mup,
yae0. mocobue st BY3os / B. C. BonpkeHmTeliH, 2008 226
2008. - 328 ¢ (BBeaeHo ornapiieHue).
6.1.2.2 Tpodumosa T.U. Odmsnka B Tabnumax u popmynax [Tekcr] : yueo.
nocobue st BY30s / T. U. Tpodumosa, 2010. - 448 | M. : Akagemus, 2010 53
c. (Beeneno ornasnenue).
6.1.3. Metoguueckue pa3padboTKku
ABTOpHI, 3armnaBue W3narenscTBo, roj Kon-Bo
COCTABUTEIH IK3.
®duznka : METOIMUECKHE YKa3aHHs K 1a00paTOpHBIM 100 %
paboTaM Ayt CTYJCHTOB BceX GpopM 0OydeHHs online
cneruanbHocTH 23.05.06 CTpoUTENbCTBO KENE3HBIX
JIOPOT, MOCTOB W TPAHCIIOPTHBIX TOHHeNeH / A. B.
Yepauuenko, XK. M. Mopos, 2022. - 42 c. on-line. -
TeKcCT : 3MEeKTPOHHBIH.
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM| Kpacrosipck : Kp/KT
6.1.3.1 Heprmienko A. B |-q ¢ 551 COLORTERMS=18&P21DBN=IBIS&I21DB b I/Ipl"BEHC, 2(1))22
N=IBIS FULLTEXT&LNG=&Z211D=GUEST&S21
FMT=briefHTML ft&USES21ALL=1&S21ALL=%
3C%2E%3EI1%3D53%2F%D0%A7%2D49%2D3013
32000%3C%2E%3E&FT PREFIX=KT=&SEARCH
_STRING=&S21STN=1&S21REF=10&S21CNR=5
&auto _open=4
6.1.3.2 Ky3oBHukoBa JI. A. ®usnka : 1a60paTOPHBII MPAKTHKYM C Kpacnosipck : KpIOKT | 100 %



http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%93%2069%2D199109%3C%2E%3E#page_result
http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%93%2069%2D199109%3C%2E%3E#page_result
http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%93%2069%2D199109%3C%2E%3E#page_result
http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%93%2069%2D199109%3C%2E%3E#page_result
http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%93%2069%2D199109%3C%2E%3E#page_result
http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%94%2030%2D864488500%3C%2E%3E#page_result
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MaTeMaTHYECKIMHU MOJIEIISIMU AT CTYACHTOB BCEX
hopM o0yueHus criermanbHOCTH 23.05.05 CucreMsr
obecrieueHns IBUKEHHSI TI0€3/10B, CIIEIIHaTbHOCTH
23.05.06 CTpouTenbCTBO KENe3HBIX JOPOT, MOCTOB U
TpaHcropTHeIX ToHHENEH. Y.1 / JI. A. Ky3oBHHKOBa,
XK. M. Mopos, 2020. - 106 c. on-line. - Teker :
3JIEKTPOHHBIN.
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM

YpI'VIIC, 2020

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

N=IBIS FULLTEXT&LNG=&Z211D=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
0 open=4

online

6.1.33

Mopo3s XK. M.

®du3mKa : MCTOAMYCCKIE YKa3aHUS K JICKIIMOHHBIM
3aHATHUSM JUIS CTYJCHTOB BeeX (hopM 0OYUYCHUS ISt
cnenuansHocT 23.05.06 CTpouTensCTBO JKEIEe3HBIX
JIOPOT, MOCTOB U TPAHCTIOPTHBIX ToHHEeNeH / XK. M.
Mopos, A. B. Uepuuuenko, 2022. - 29 c. on-line. -
TeKcT : 37IeKTpOHHBIH.
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

Kpacnosipek : KpIOKT
HpI'VIIC, 2022

result

100 %
online

6.1.34

UYepauuenko A. B.

Om3nKa : METOAMYECKIE YKa3aHHUs K MPaKTHICCKAM
3aHATHSIM IS CTYACHTOB BCeX (hopM 00yIeHUS
cneruanbHocTH 23.05.06 CTpOUTENBCTBO JKENE3HBIX
JIOPOT, MOCTOB U TPAHCIIOPTHBIX TOHHENeH / A. B.
Yepuuuenko, XK. M. Mopos, 2022. - 22 c. on-line. -
TekcrT : 3JIeKTPOHHBIM.
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM

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

Kpacnospek : KpOKT
UpI'VIIC, 2022

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

FMT=briefHTML ft&USES21ALL=1&S21ALL=%
3C%2E%3E1%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

100 %
online

6.1.4 IlepeyeHb y4eOHO-MeTOIUYECKOI0 00ecnieyeH sl VI CAMOCTOSITeJIbHOI padoThI

06yqa10umxcs1 0 TUCHHUIIJIMHE

6.1.4.1

l'opmnau B. B.

®usuka. CamocTosTeNnbHas paboTa CTyACHTa
yaeOHoe mocodue st By3os / B. B. ['opmag, H. A.
WBanoB, M. B. IInactununa ; pert. B. . Cypukos [n
ap.], 2020. - 168 c. on-line (BBeaeHo ornasneHue). -
TekcrT : 3JIEeKTPOHHBI.
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%93%2069%2D901629%3C%2E%3E#page_res

Mockaa : FOpaiir, 2020.

ult

100 %
online

6.2. Pecypchbl nHGOPMALMOHHO-TEIeKOMMYHUKAIIMOHHOM ceTH « AHTEpHET)

6.2.1

SIIEKTPOHHBIN.

bru6mmorexa KpMKT UpI VIIC : [caiit] / KpacHOSIpCKHMit HHCTUTYT KeJIE3HOAOPOKHOTO TPAHCTIOPTA —(hIITHAT
MpI'VIIC. — KpacHosipck. — URL: http://irbis.krsk.irgups.ru/. — Pesxum gocryma: mocie aBropuzanuu. — TekcT:

6.2.2

6.2.3

OnextponHast oubsmorexa «YML] KA T» : anekrponHo-6nbaroreunas cucrema : caiir / ®I'BY JI10 «YuedHo-
METOIMUECKHI LIEHTP 110 00pa30BaHMIO Ha JKEJIE3HOJ0POKHOM TpaHcropTe». — Mocksa, 2013-2023. — URL:
http://umczdt.ru/books/. — Pexxum moctyma: no nogmucke. — TeKCT : 3IEKTPOHHBI.

6.2.4

Znanium.com : 3JIeKTPOHHO-0MOMoTeyHas cuctema : cait / OO0 «3HAHUYM». — Mocksa. 2011-2023. —
URL: http://znanium.com. — Pexxwm goctyna: mo moamucke. — TEKCT : AJIeKTPOHHBIH.

O6pazoBarensHas mardopma FOpaiir : anekrponnas 6udimoreka : caidt / OO0 «DyeKTpOHHOE N3AaTENBCTBO
IOpaiit». — Mockga, 2020-2023. — URL: https://urait.ru/. — Pexxum moctyna: no nogmucke. — TekcT :
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PIIEKTPOHHBIN
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Jlanb : anexTpoHHO-OMbMMoTeyHas cuctema : caiit / smarenbctBo Jlans. — Cankr-IletepOypr, 2011-2023. —
[URL: http://e.lanbook.com. — Pexxum goctyma: mo moamucke. — TEKCT : AJICKTPOHHBIH.

6.2.6

'YHUBepcuTeTCKast OMOIMOTeKa OHJIAMH : JeKTpoHHas oudimoTeka : caiit / OO0 «Jlupekr-Menua». — Mocksa,
2006-2023. — URL: https://biblioclub.ru/. — Pexxum gocTyna: o moanucke. — TEKCT : 2JIGKTPOHHBIH.

6.2.7

KpacHOsIpCKHIf HHCTUTYT JKEJIE3HOIOPOKHOTO TPAHCIIOPTA : [3JEKTpOHHAS HH(OPMAIIMOHHO-00pa3oBaTeIbHAS
cpena] / KpacHOSpCKHMIT HHCTUTYT KeJIe3HOAOPOKHOTO TpaHcmopTa. — KpacHospck. — URL:
http://sdo.krsk.irgups.ru/. — TeKCT: AIEKTPOHHBIIL.

6.2.8

Poccuiickue sxene3nbie 1opory : opunmansaelid caiit / OAO «PXX]I». — Mocksa, 2003-2023. — URL:
http://www.rzd.ru/. — TeKCT: JJIEKTPOHHBII.

6.2.9

HanmoHambHas 2JIeKTpOHHAS OMOIMoTeKa @ pemepabHbIi MPOeKT : callT / MunuctepctBo Kynbtypsl PO. —
MockBa, 2016-2023. — URL: https://rusneb.ru/. — Pesxum goctyna: no noanucke. — TEKCT : 3J€KTPOHHBIN

6.3. IlporpamMmmHoe oGecnevyenrne 1 MHGOPMAHOHHBIE CIPABOYHBIE CHCTEMbI

6.3.1 IlepeyeHn 0230B0OT0 MPOrpaMMHOI0 00ecTedeHHs

6.3.1.1

Microsoft Windows Vista Business Russian, aBropu3anoHHBIN HOMep JnnieH3nata 6478797627S1011, Homep
mutieH3nn 44799789.

Microsoft Office Standard 2013 Russian OLP NL Academic Edition (zor Ne2 ot 29.05.2014 — 100 numeH3wmif;
mor Ne0319100020315000013-00 ot 07.12.2015 — 87 nuiieH3wmii).

6.3.2 CnenuaJIM3MpPOBaHHOE MPOrPaAMMHOE 00ecnedeHne

6.3.2.1

|He IPEyCMOTPEHO

6.3.3 UndopManiuoHHbIE CIPABOYHbIE CHCTEMbI

6.3.3.1

KpacHosipckuii 11eHTp Hay4HO-TexHH4eckol nHpopmaumu u 6udnuorek (KplIHTUB) : caiit. — KpacHosipck. —
URL: http://denti.krw.rzd. — Pesxxum nocTyrma : U3 JOKaJIbHOM ceTH By3a. — TEKCT : AJIeKTPOHHBIH.

6.3.3.2

lapanT : cmpaBouyHO-TIpaBoBas cuctema : 6a3a maHHbIX /| OO0 «UIIO «'APAHT». — Pexxum moctyma : w3
JIOKJIBHOM CETH By3a. — TEKCT : 3JIEKTPOHHBII.

6.3.3.3

ABTOMAaTHU3WPOBAHHAS CUCTEMa MPaBOBOM WH(GOPMALIMU Ha kee3Ho1oposkHoM Tpancnopte (BJ] ACITNIKT) :
caiit Koncynpsranrllimtoc / AO HUMAC. — Pexxum noctyna : U3 JOKaJIbHOI ceTH By3a. — TEKCT : AIEKTPOHHBIH.

6.4 IIpaBoBbIe H HOPMATHBHBIE TOKYMEHTBI

6.4.1

|He IPEyCMOTPEHO

HEOBXOJAUMOM JJIs1 OCYIIECTBJEHUS YYEBHOI'O NPOIECCA O JUCHUILIMHE

7 ONMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bl,

7.1

Kopnyca A, JI, T, H KpWKT UpI VIIC Haxoasarcs no agpecy r. Kpacnosipek, yi. Hosas 3aps, 1. 21

7.2

VYueOHble ayAUTOPUU AJsl IPOBEACHHS 3aHATHH JIGKUIMOHHOTO THUIIA, 3aHATHH CEMHUHapCKOTO THUIA, BBIOJIHEHHS
KypCOBBIX paboT, TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTALMI, TEKYIIEro KOHTPOJS M IPOMEXKYTOUHOU
aTTeCTAalliH, YKOMIUIEKTOBAaHHBIC CICHHATN3UPOBAHHON MEOENbI0 M TEXHHYECKUMH CPEICTBAMH OOyUeHHS
(HOYTOYK, IPOEKTOP, IKPaH), CIIY>KAIUMH I IPEeACTaBIeHUs yueOHoi nHpopmarun 60ipmoN ayautopun. Jns
IIPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA MMEIOTCS Y4eOHO-HaIIJHbIe T0COOUs (TIpe3eHTAINH).

7.3

[omemieHns I CaMOCTOSATENEHON PabOTHI 00YYAFOIINXCSl OCHAIIECHBI KOMITBIOTEPHON TEXHUKOM, MOIKITFOUCHHON
K HWH()OPMAaIMOHHO-TEICKOMMYHUKAIMOHHOW ceTH «MHTepHeT», W 00ecmedeHbl JOCTYIIOM B AIIEKTPOHHYIO
uHpopMannoHHO-00pa3oBatesbHyto cpexy Kp KT Upl YIIC.

[TomenieHus JJisi CaMOCTOSTENILHOM pabOThl 00YyJarOIIUXCS:

— YUTAJBHBIN 321 OUOIUOTEKH;

- KOoMITBIOTepHBIE Knacchl A-224, A-409, A-414, J1-203, JI-204, JI-214, J1-404, JI-410, H-204, H-207, T-46, T-5.

8§ METOJUYECKHE YKA3ZAHUA JJIAA OBYYAIOIIUXCA
110 OCBOEHMIO JNCIIUIIJINHBI

Bun yue6HOM
NEeTENBHOCTH

Opraamzanus ya9eOHOH AeATeIFHOCTH 00yJaroerocs

JIeK1IMOHHEIE 3aHATUS Jlekuus (ot nmarmHCKoro «lection» — YTeHWe) — BHJ ayJUTOPHBIX Y4eOHBIX 3aHATHH. Jlekius:

3aKJIabIBACT OCHOBBI HAYYHBIX 3HAHWH B CHCTEMATH3MPOBAHHOW, IMOCJIEIOBATEIBHOW, 000OMICHHOM
(hopMe; pacKphIBacT COCTOSIHUE U IIEPCIICKTUBBI PA3BUTHS COOTBETCTBYIOIICH 00JIaCTH HAYKH U TEXHUKH;
KOHIICHTPUPYET BHUMAaHHE OOYYarONIMXCs Ha Hanboiee CIOXKHBIX, Y3JIOBBIX BOIPOCAX; CTUMYJIHPYET,
MMO03HABATEIIFHYI0 aKTUBHOCTH O0YJAIOIITHXCS.

Bo Bpems TeKIHOHHBIX 3aHATHI 00yJaromUiics JODKEH YMETh CKOHIIEHTPHUPOBAaTh BHUMAHNE Ha
W3ydYaeMbIX Mpo0iieMaX W BKIIOYHTH B PaOOTy BCE BHIBI MAMSTH: CIIOBECHYIO, OOpa3HYH M MOTOPHO-
JBUTATEeNbHYI0. [IJI 3TOr0 Bech MaTepHall, U3jIaraeéMblii perogaBaTesieM, 00yJIaromeMycsi He00X0IUMO
KOHCIIEKTUPOBaTh. B KOHCIEKT PpEKOMEHAYEeTCS BBIHMCHIBATH OMpeAeNeHNus, (OPMYIHPOBKA U
JIoKa3aTenbpecTBa TeopeM, (opmynsl u T.1. Ha momsx KOHCIEKTa CIIEAyeT IIOMeYaTh BOIPOCHI,
BBIJICJICHHBIE OOyYalonuMcsl U1 KOHCYJBTallMM C IIperojaBaTesieM. BBIBOJIBI, MONyYeHHBIE B BHUAE
(hopMyJ, pPEKOMEHIYeTCsI B KOHCIIEKTE NOAYEPKHBATH WIM OOBOAWTH PAMKOH, UYTOOBI JydIie



http://e.lanbook.com/
https://biblioclub.ru/
http://www.rzd.ru/
http://dcnti.krw.rzd/

3anoMuHai uch. [lone3HO cOoCTaBUTh KpaTKUM CIPABOYHUK, COJEpXKAIIMI ONpeneNeHUs BaKHEUIINX
MOHATHH W Hamboyee 9acTto ymorpebisiemble (HOpMyIsl IUCIMIDIMHBL K KakaoH JeKmuu ciexyer
pa3o0paTh MaTepual MpeabIayliei teknuu. V3ydas marepuan 1o yYeOHHKY WU KOHCIEKTY JICKIIHH,
ClIeZlyeT TepexXOmuTh K CIEAYIOMIeMYy BOIIPOCY TOJNBKO B TOM Cllydae, KOTZa XOpOIIO YCBOEH
npensaymuii Bompoc. [Ipu 3ToM HEOOXOOMMO BOCHPOHM3BOAWTH Ha OyMmare BCE pacCyKACHHUS, Kak
UMCIOIUECS] B yUYCOHUKE WM KOHCIIEKTE, TaK U MPOIYIICHHBIC B CIJIYy UX IPOCTOTHL Psm BOIpocoB
TUCHWIUIMHBI MOJXKET OBITh BBIHECEH Ha CaMOCTOSTENbHOE W3ydeHHe. Takoe 3amaHue Tpedyer
OTIEPATUBHOTO BHINONHEHHUA. B KOHCHEKTEe JEKIMHA HEOOXOOUMO OCTaBUTh MECTO UIS OCBEUICHHUS
YHOOMSIHYTBIX BOMpPocoB. OO03HAYUTH BOMPOCHI, TEPMUHBI, MaTepHall, KOTOPbI BBI3BIBAET TPYIHOCTH,
TIOMETHUTH U TIONBITAThCS HAMTH OTBET B peKOMEHAyeMoi inTepaType. Ecii camocrosTensHO He yaaeTcs
pa3o0paTeCcsi B MaTepHalie, TO HEOOXOIUMO CQOPMYIHPOBATH BOIPOC M 3a1aTh IPEroNaBaTelio Ha
KOHCYJIbTAIlH, HA IPAKTUYECKOM 3aHSTUH

JlabopaTopHsie
3aHATHSA

Lenpto 1abopaTOpHBIX 3aHATUI BBICTymaeT OOECIeUeHHWE NOHMMAaHHS TEOPETHYECKOro MaTepuaia
y4eOHOTro Kypca M €ro BKJIIOUCHHE B CHCTEMY 3HAHHUH CTYAEHTOB, (OPMHpPOBAaHHUE OlEpalMOHAIBLHOMN
KOMIIOHEHTBI TOTOBHOCTH CIELHAINCTA, PA3BUTHE PA3INYHBIX COCTABIIIOIINX €ro NMpodeccHoHanbHOM
KOMIIeTeHTHOCTH. OCHOBOH 71a00paTOPHOTO MIPAKTUKYMa BBICTYNAIOT THIIOBBIC 331a4H, KOTOPBIE TOJIDKEH
YMETh pellaTh CIeNUAIUCT B CBOEH MPOeCcCHOHATIBHON e TENbHOCTH.

IIpoBenenne mabopaTOpHOH PabOTHI C LENBI0 OCMBICICHUS HOBOTO Y4eOHOTO MaTepHana BKJIIOYAeT B
ce0st CleIyIOIHe STaIbL:

- TIOCTaHOBKY TEMBbI 3aHSITHIl U ONpeiesieHNe e J1abopaTopHOH paboThI;

- OIIpe/ieNICHUE TTOopsIKa POBEICHU TA00PaTOPHOI pabOTHl HIIM OTIEIBHBIX €€ ITAIOB;

- HEIOCPEICTBEHHOE BBHINOJIHEHNE J1a00paTOpHON pabOoThl CTYJEHTAaMH W KOHTPOJIb IperojaBaTelis 3a
XOZIOM 3aHSTHI U COONIOZICHUEM TEXHUKHU 0€30IaCHOCTH;

- IOIBEICHUE UTOTOB Jab0opaTOpHON paboTH 1 (HOPMYITUPOBAHUE OCHOBHBIX BHIBOJIOB;

- 3aIUTa JTaOPaTOPHOU PabOTHL

Ha NIEPBOM 3aHATUM TMpeNoAaBaTC/ib 3HAKOMUT CTYACHTOB C O6I]_[I/IMI/I IpaBUjiaMu pa6OTI)I B
Jabopatopudl / KOMIBIOTEPHOM KJlacce, TEXHHKOH O€30MacHOCTH M CTPYKTYpoil odopmieHHs
JTabopaTOpHON padOTHL. 3HAKOMHUT CTYAEHTa C IPOLEAYPOIl 3aIuThl pabOThl, OOpallacT BHUMaHHE
CTyJeHTa Ha To, uTo odopmieHHas paboTa JODKHA  3aBepuIaThes  (HOPMHUPOBAHUEM
oubnmorpaduIecKoro crucka.

[IpakTrueckue 3aHATUSA

[IpakTHyeckoe 3aHATHE — BUJ AyAMTOPHBIX YUeOHBIX 3aHSATHH, LeJeHanpaBieHHas ¢Gopma
OpraHu3anuu y4eOHOTo mpolrecca, NpU peanu3aldd KOTOpoH oOyuaromuecs MO 3aJaHUI0 U IOA
PYKOBOJICTBOM  IIpEIOJ[aBaTelsl  BBINOJHIIOT —NpakTHYeckue 3agaHusi. [IpakThueckue —3amaHus
HarpasjeHbl Ha YIIyOJeHHE HAyYHO-TEOPETHYECKUX 3HAHMW W OBJAJCHUE ONpENeICHHBIMU METOJaMu
[PaboTEI, B POLIECCe KOTOPBIX BBIPAOATHIBAIOTCS] YMEHUS M HABBIKH BBIIIOJIHEHHS TEX MM UHBIX YUeOHBIX|
neiictBuid B naHHOW cdepe Hayku. [IpakTHueckue 3aHATHS Pa3BHBAIOT HayYHOE MBILUICHHE M PEYb,
MO3BOJISIIOT MIPOBEPUTH 3HAHUS 00YYAIOLIMXCS, BEICTYNAIOT KaK CPEICTBA ONCPATUBHONW 0OpaTHOM CBSI3H;
[e1b MPaKTHYECKUX 3aHATHH — YIIyONsTh, PacIIMpATh, NETATM3MPOBATh 3HAHHSA, MONY4YCHHBIC HA|
ek, B 0000mIeHHOW (opMe H COICHCTBOBAaTH BBHIPAOOTKE HABBIKOB IPO(ECCHOHATHHOM
e TeIEHOCTH.

Ha npakTuyeckunx 3aHATHSX TOAPOOHO PacCMaTPHBAIOTCS OCHOBHBIE BOIPOCHI TUCHUILIMHBIL,
Pa3OUpalOTCsl OCHOBHBIE THIBI 3a7ad. K KakaoMy NPAaKTHYECKOMY 3aHATHIO CIeoyeT 3apaHee
CaMOCTOSITENILHO BBINIOJHUTH JOMAIIIHEE 3a/JaHNE U BBIYYHTh JEKIIMOHHBIH MaTepual K ClIeAyIoLel Teme.
CucTeMaTHuecKoe BBINOJHEHHE JOMAIIHUX 3aJaHUi 00s3aTelIbHO M SBJISETCS BaKHBIM (HaKTOpPOM,
CIIOCOOCTBYIOIUM YCIIEITHOMY YCBOSHHIO TUCIUTUIHHBIL

Ocoboe BHHMMaHHE cJelyeT oOpalaTh Ha OIpPEACNICHHE OCHOBHBIX IIOHATHI JMCLMUILIMHBL
OO0y4aromuics T0DKeH MoAPOOHO pa3dupaTh NPUMEPHI, KOTOPBIE MOSCHSIOT HOHSATHS.

[lpakThyeckass IOArOTOBKA, BKIOYaeMas B MPAKTUYECKHE 3aHATHS, NPEAIIONATracT BBINOIHEHHE
00y4YalolIMMKCsl OTAENBHBIX OJJEMEHTOB [0 pacyeTy M aHaju3y O3KOHOMHMYECKHX IoKa3zaTelen
pe3ynbTaToOB JEATEIbHOCTU OPraHU3alUH, CBI3AHHBIX C OyIyIel npodheccnoHaIbHON NesTebHOCThIO

CamocrosTenpHas
pabora cTyzaeHTa

OOyuenne no aucuuiuinHe «®Du3uka» MpeaycMaTprBaeT aKTHBHYIO CAMOCTOSITENIbHYIO PadoTy
obOyuaromerocs. Ha camocrositenbHyio paboty otBoautcst 40 gacoB mo ouHoit popme oOyuenust u 110
baca 1o 3aouHOW ¢opme oOyueHma. B paszmenme 4 pabodel mporpaMMbl, KOTOPBIA Ha3BIBACTCA
«CTpyKTypa U cofep>KaHne TUCIUIUTUHBD», BCE Yachl CAMOCTOSTENEHON PabOThI paclUCaHbl 110 TEMaM 1
BOIIPOCAaM, a TaKKe yKazaHa HeoOXxoauMmas ydeOHas JuTepaTypa: OOydYaloIIUicsi M3ydaeT ydeOHbII
Marepual, pa3OupaeT IpUMEpPhl U PEIlaeT PasHOYpPOBHEBHIE 33Jaul B PaMKaxX BBIIIOJHEHMS KakK OOLIMX
TOMaIIHKX 3a/laHui, TaKk 1 HHAWBUIYaIbHBIX JoMainHux 3axanuid (M/13). [Ipu BbImONHEHNH TOMAITHIX
3agaHuii oOydaromeMycsl CieayeT oOpaTHThCS K 3ajadaM, PElICHHBIM Ha NPEABIIYIINX MPAaKTHYECKUX
3aHATHAX, PELICHHBIM JIOMAIIHUM paboTaM, a TakXke K IpuMepaM, MPUBOAUMBIM JeKTopoM. Ecim aToro
6yneT HCOOCTATOYHO [JId BBIIIOJITHCHUA BCEH pa6OTBI MOXHO JOIIOJIHHUTCIIBHO BOCIIOJb30BATHCA
y9eOHBIMH TIOCOOMSIMHM, NPHUBEICHHBIMH B paszgene 6.1 «YuebGHas snuteparypa». Ecimm, HecMoTps Ha

M3yYeHHBII MaTepHall, 3aJlaHHE BBHIOJIHUTh HE YIA€TCsl, TO B 00f3aTEJLHOM HOpsIKE HE0O0XOIMMO




[OCETUTHh KOHCYJIBTALIMIO TPENOoJaBaTelisi, BEAYLIETO IMPAaKTHUCCKUE 3aHSATHA, W/WIM KOHCYJbTAIUIO
eKTopa.

/I3 nomKHEI OBITH BBINOJHEHBI OOYYalOUIMMCS B YCTaHOBJICHHBIC IIPEINOJaBaTesieM CpPOKH B
COOTBETCTBMM C TpeOoBaHusIMH K odopmienuro KP  (texctoBoii u rTpaduueckod wyacrei),
copmynupoBanHbiM B [lomoxenun «TpeOoBaHus K OQOPMIIEHHIO TEKCTOBOM W Tpaduueckoit
noxymeHTanui. HopMOKOHTpOIbY.

Oo0yuaromemycsi 3a04H0i GopMbI 00yUeHHsI.

OO6yuaromnuiics 3a09HON (HOpMBI OOYYCHHS BBINOJHSIECT OJIHY KOHTPOJIbHYIO padotry. Homep
BapHaHTa KOHTPOJBHOW pabOTHl COOTBETCTBYET JBYM IOCIETHUM InppaM ydeOHOoro HoMepa (mmdpa)
oOyuarommerocs (mubo mMeHbIne Ha 50, ecnu aBe mocneanune mudper 6ompme 50). KonarponbHas padota
TOJDKHBI OBITH BBITTOJTHEHBI 00YJarOIINMCS B YCTAHOBIICHHBIE MIPETIOIaBaTEeNIeM CPOKH B COOTBETCTBHH C
TpeboBanusaMu K odopmieHuio KP (TekctoBoit m rpadudeckoil dacrteil), cHOpMYITHPOBAHHBIM B
[lonoxennn  «TpeboBaHus K  OQOPMIIEHHIO TEKCTOBOH M rpadMyeckoil  JTOKyMEHTALUH.
HopMOKOHTPOIIBY.

[lepen BbITOJNIHEHWEM KOHTPOJBHOW pabOTHl OOYYArOIIWHCS JODKEH HM3YYUTh TEOPETUYECKHA
Marepual W pa3o0paTh pEIIEHHs THUIIOBBIX 3ajady, KOTOpble NPHBOAATCS B mocoOmsx. Pabory
HCOOXOMUMO BBITIOJNIHATh AKKYPaTHO, JIOOBIMH YEPHUJIAMH, KPOME KpPacHBIX WIH O(QOPMIISTH B
eKTpOHHOM BHJE. [Ipy BEINOMHEHUH PaOOTHI 0053aTEIHHO JTOKHBI OBITH MMOJPOOHBIC BBEIYUCICHUS U
YeTKWE TMOSICHEHUS K peIIeHWI0 3aaad. Pemenwe 3amad HE0OXOAMMO TIPUBOJUTH B TOH XKe
MOCJIeJOBATEIIEHOCTH, B KaKOW OHU JaHBI B 33JaHWU C COOTBETCTBYIOIIMM HOMEPOM, YCIIOBHE 3aJadd
MOJDKHO OBITH TONTHOCTBIO TEPEMUCAHO Tepel ee pelieHreM. PerreHue KakIoW 3amadyd  TOJHKHO
3aKaHIMBATHCS CIIOBOM «OTBETY, €CIIH 33[a4a €ro MpeayCcMaTpUBAcT.

Oo0yuaromuiics 3204H0i (popMbI 00yuUeHUS BHINOJIHSET:

I ceccus

KP Ne 1 «Mexanuka». 3aianusi pa3MeIICHbI B 3JIEKTPOHHON HH(DOPMAIMOHHO-00pa30BaTeILHON Cpejie
HpI'VIIC, noctymHON o0ydaromeMycsl 4epe3 ero JTHYHBIH KaOWHET/B YIeOHO-METOIMIECKOM OCOOHUH:
®duznka [DJIEKTPOHHBIA pecypc]: METOIUYECKHe YKa3aHWs U KOHTPOJIbHBIE 3a/laHusl TI0 BBITIOJHEHHIO
KOHTPOJBHOM paboTHI I CTYICHTOB 3a09HOM (hopMbl 00yuernus Y. 1.

ITonroroBka k
3K3aMEHY

[Tpu moAroToBke K 3K3aMeHY HEOOXOAMMO OPHEHTHPOBATHCS HAa KOHCIEKTHI JICKLUH, padodyro
porpaMMy IUCLHUIUIMHBI, HOPMAaTHBHYIO, Y4eOHYI0 M peKOMEHIyeMmylo JjuTeparypy. OCHOBHOE B
MOATOTOBKE K CAade 9K3aMEHa - 3TO IIOBTOPCHME BCETO MaTephaia AUCIMIUIMHBL [Ipu MOATOTOBKE K
Cc/1aue 3K3aMeHa CTY/ACHT Bech 00beM paboThI JOJKEH paclpeelsiTh PABHOMEPHO IO JHSM, OTBEICHHBIM
TUIS TIOITOTOBKH K AK3aMEHY, KOHTPOJIMPOBATh KaX/IbIi ICHb BHITIOJIHEHNE HAMEUIEHHOH paboTHI.

Jlia ycnemrHo# caun 3K3aMeHa 1o JUCHUIUIMHE « Du3uKay o0ydaromuecs JOKHBI IPUHUMATh,
BO BHHMAaHHUE, YTO BCE OCHOBHBIE KaTETOPHH, KOTOPHIE yKa3aHbl B pabodel mporpamme, Hy>KHO 3HATh,
[MOHMMaTh WX CMBICI U YMEThb €ro pa3bsCHHUTb, yKa3zaHHbIe B paboueil mporpamme Qopmupyemble
KOMIIETCHIIMM B  pe3yJbTaTeé OCBOCHMA JUCHUIUIMHBI JIOJDKHBI  OBITh  NPOAEMOHCTPHPOBAHBI
00yJalomuMcst; IPaKTHIECKNE 3aHATHS CIIOCOOCTBYIOT ITOJIyYEHUIO 0ojiee BBHICOKOTO YPOBHS 3HAHUH U,

KaK CJICACTBUC, 0oJiee BBICOKOI OLCHKHU Ha 3K3aMCHC; TOTOBUTBHCA K 3K3aMCHY HCO6XO,Z[I/IMO Ha4YuHaTh C
HCPBOﬁ JICKIIUHW 1 IICPBOI'O 3aHATUA

Komrutekc y4eOHO-METOIMUYECKHX MaTepHalioB MO BCEM BHJIAM y4eOHOH JesTeNbHOCTH, IPEAyCMOTPEHHBIM padoueit
MIPOrpaMMO# JUCIIUIIMHBI, Pa3MeEIIeH B dJIEKTPOHHOUN MHPOopMaIrmoHHo-oopazosarensHoii cpeae Kp KT Mpl YIIC, noctymHoi
oOyuaromeMycs 4epe3 ero JMYHbI kaOuHeT U DinekTpoHHyto 0nbanoteky (Ob KplKT Mpl VIIC) 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 MoJI0KeHu A

®onn oneHouHbIX cpeactB (POC) aABisIeTCs] COCTaBHON YacThIO HOPMATHBHO-METOIUUECKOTO
o0ecrniedeHurs CUCTEMBI OIIEHKH Ka4eCTBa OCBOCHUS 00y4JaloIUMUCS 00pa30BaTeIbHOM MIPOTPAMMEI.

@DoH/  OIECHOYHBIX CPEACTB MpEIHA3HAYCH [UI  HMCIOJIb30BAaHUSA  OOyYarolTUMUCH,
IpenojaBaTessiMy, agMUHUCTpauueil Kp/DKT UpI'VIIC, a TakKe CTOPOHHHUMH 00pa30BaTEIbHBIMU
OpraHu3alMsIMU JUIs OICHUBAHUS KadeCTBAa OCBOCHHUS OOpa30BaTEIbHOM NPOrpaMMbl U YPOBHS
c(hOPMUPOBAHHOCTH KOMITETEHITUH Y 00yYarONUXCA.

Zamauamu ©OC gaBuaroTCs:

— OLIEHKA JTOCTHMKEHHUI 00YJarOIIUXCs B TIPOIECCEe U3YUCHUS TUCITUTUIHHEI;

— obecrieueHre COOTBETCTBUS PE3YyJIbTAaTOB OOYYCHHS 3ajadam Oynymied npodeccrnoHaabHON
JIEATEIIbHOCTU 4Y€pe3 COBEPILICHCTBOBAHUE TPAAULUMOHHBIX M BHEAPEHUE WHHOBALMOHHBIX METOJIOB
oOydeHus1 B 00pa3oBaTeNbHBIN MPOIIeCC;

— CaMOMOJITOTOBKA M CAMOKOHTPOJIb O0YUaIONIUXCS B IIPoIiecce 00yUueHUsI.

@DoH/T OICHOYHBIX CpeAcTB cHOpMUpPOBAH HA OCHOBE KIIFOUYEBBIX MPHHIIUIIOB OICHUBAHUS:
BaJINIHOCTh, HAaJIE)KHOCTh, 00bEKTHBHOCTh, YPPEKTUBHOCTD.

Jlnst OLIEHKH ypOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIUHA HCIIOIB3YETCS TPEXypOBHEBas
CHCTEMa;

— MUHUMAJIbHBIA YPOBEHb OCBOCHUS, 00S3aTENbHBIN 711 BCceX 00yUaroIUXCsl IO 3aBEPIICHUIO
OCBOEHHUSI 00pa30BaTENLHON MPOTpaMMbl; JaeT O0INee NPEICTAaBICHHE O BHUJAC IEATCIBHOCTH,
OCHOBHBIX 3aKOHOMEPHOCTAX (PYHKIIMOHUPOBAHUS OOBEKTOB MPO(EeCcCCHOHAIBHON eATENbHOCTH,
METOJIOB U AJITOPUTMOB PELICHUS TPAKTHYECKUX 3a/1a4;

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

— BBICOKMM YpPOBEHb OCBOEHHS, MAaKCHMaJbHO BO3MOKHAas BBIPAKEHHOCTb XapaKTEPUCTHK
KOMIIETEHIIMI; TPEANOJIAraeT rOTOBHOCTh PEIIATh MPAKTUYECKUE 3aJla4d MOBBIIIEHHOM CJIOKHOCTH,
HETUIIOBBIE 3a/layM, MPUHUMATH MpodeccHoHalbHbIE M YNPABICHUECKHE PEHICHUS B YCIOBHUAX
HETMOJIHOW ONPEACIIEHHOCTH, MPU HEIOCTATOYHOM JIOKYMEHTAIbHOM, HOPMAaTUBHOM M METOJIMYECKOM
obOecreyeHnu.



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

2. [lepeyenb KoMIeTEHIIUMHN C YKa3aHUEM ATANoB UX (popMupoBaHUs.
[Toka3zaTenu oneHUBaHUsI KOMIETEHIINI, KPUTEPUU OIICHKU

HCIIOJIB30OBAHHUEM METOJ0B €CTCCTBEHHBIX HAYK, MATCMATHUYCCKOI'0 aHajlu3a U MOJACINPOBaHMA.

IIporpaMMa KOHTPOJIbHO-OLICHOYHBIX MeponIpusATHii o4Hasi popma o0yueHus:

Henens

HanmenoBanue
KOHTPOJIBHO-
OIIEHOYHOTO
MEPOTIPUSTHS

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

Kon
HHIUKATOpa
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! (YyCTHO)
TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

(bopmymam

3-4

Texymumii
KOHTPOJIb

1.2 3aKkoHBI COXpaHEHUsS] B MEXAHUKE.
DJeMeHTHI TEOpUHu
OTHOCHTEJNFHOCTH. Pabora  cumisl
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 (DUBMKH.
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
3JIEKTPUYECKOM II0JIE.

OIIK-1.1
OIIK-1.2

Jukrantr 1o  ¢dopmynam
(TTMCBMEHHO)
3amura nmabopaTopHO
paboTsI (YCTHO)
TectupoBanue
(KOMIBIOTEpHBIE

TEXHOJIOTHH)

9-10

Texymuii
KOHTPOJIb

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

OIIK-1.1
OIIK-1.2

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

(dhopmymam

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 MexaHW4yecKkiue TapMOHHUYECKHE
koneOanus. BosHOBOE IBMOKEHHE

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, zeriel OIK-1.1 3amuTa n1abopaTopHOH
9 17 KOHTPOb aToMa, DIIEMEHTHI SACPHOI (HU3NKH U OITK-1.2 paboTsI (ycTHO)
(hU3UKY IEMEHTAPHBIX YaCTHII. TectupoBanue
(KOMITBIOTepHBIE
TEXHOJIOTHH)
Pazpmen 1. MexaHuka M 3JIE€MEHTHI
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. DIEeKTPUIECTBO u ’ TEXHOJIOTHH )
MarHeTusm

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

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

IIporpaMmMa KOHTPOJILHO-OLCHOYHBIX MEPONPHUATHIL 3a04Hasi popmMa o0ydyeHust

Henensa

HaumenoBanmue
KOHTPOJIBHO-
OILICHOYHOTO
MEpONpPUATHUS

OOBEKT KOHTPOJIS
(nmonsiTHE/TEMa/pa3aen u T. .
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. DJIeMEeHTHI
CTaTHCTHYECKOH  (u3uku. SIBneHus
nepeHoca. TepMoguHaMuKa.

3.1 DJneKTpocTaTHIecKoe noJe.
[IpoBOMHUKNM ¥  AWIJIEKTPUKH B
ANEKTPUYECKOM TIOJIE.

3.2 IloCTOAHHBIN SMEKTPUYECKUH TOK.
PaszBeTBieHHbIE LeIH. IIpaBuna
Kupxroga.

33 MarunutHoe
DJIeKTpOMAarHUTHAs! WHTyKIHSI.
4.1 MexaHu4yeckue TapMOHHYECKHE
koneOanus. BosHOBOE IBIOKEHME

4.2 BonHOBas ¥ KBAaHTOBAas ONTHKA

4.3 KBanroBast (u3uka, pU3nKa 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 u
aTOMHOTO si7Ipa

MonexynspHast
¢dusuka u

DJeKTpUIECTBO u

OIIK-1.1
OIIK-1.2

Kontponbnas
(TMCBMEHHO)

pabora

Kypc 1/3umuss




Paszgenr 1. Mexannka ©u DJIEMEHTEHI
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 JAMCUMIUIMHBI BKIIOYAaeT B ceOf TEKYLIMl KOHTPOJb
YCIIEBAEMOCTH W IPOMEKYTOUHYHO aTTecTauuio. TeKylmuid KOHTPOJb YCIHEBAEMOCTH U
MIPOMEXYTOUHAsl aTTecTanus OO0y4yarouuxcs MPOBOMATCS B LEISAX YCTAHOBJICHHUS COOTBETCTBHS
JOCTHKEHUHN 00ydaromuXxcs MO3TaTHBIM TPEOOBaHUSIM 00pa30BaTEIHHON MPOTPAMMEBI 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 NIEeATEIBPHOCTHI0 00yYalomuUXcsi HA OCHOBE OOPAaTHOMN CBSI3W M KOPPEKTHUPOBKH.
Pe3ynbrarhl olleHMBaHUS YUUTHIBAIOTCS B BUJIE CPEHEN OLIEHKH MPU MPOBEACHUH aTTECTALNH.

JIyist olleHWBaHUS PE3yIbTaTOB O0YUYEHUS MCIOIB3YeTCS YEThIpeXOaJUIhbHAS IIKAA: «OTIIMYHOY,
«XOpOILIO», «YAOBICTBOPUTEIBHO», «HEYAOBICTBOPUTEIbHO» W/WIM JByXOaljbHas IIKaja:
«3aYTEHO», «HE 3aUTCHOY.

[lepedyeHb OIIEHOUHBIX CPEICTB, UCIOJIb3YEMbIX JJI1 OLICHMBAHUS KOMIIETEHIMH, a TaKKe KpaTKas

XapaKTepUCTHKA ITHX CPE/ICTB MPUBEACHBI B Ta0IHIIe

HaumeHnoBanue [IpencraBnenue
Ne OILIEHOYHOT'O Kpatkast xapakTepuCTHKa OLIEHOYHOI'O CPeACTBa OILIGHOYHOT'O
cpescTBa cpenctea B POC
[Mepeuens popmyn
| JIMKTaHT 1o CpezncTBO IPOBEPKU 3HAHUSI OCHOBHBIX (DOPMYJI M IIPABHJL. (BOTIPOCOB) 110 Tema
bopmymam MoskeT OBITh HCIIOTB30BAHO JUISI OLIEHKH 3HAHUN 00YJaroIiXCs P
JUCTIUTUTAHBL
CpencTBo, TMO3BOJSIONIEE OLCHUTH yMEHHE 00ydaromerocs
MMUCBMEHHO W3JIaraTh CyTh IIOCTAaBICHHOM 3aa4y¥, CAaMOCTOSTEIHHO
3amura MIPUMEHSTh CTaHAAPTHBIE METOJIBI PEIICHHUS TIOCTABICHHOH 3aqauun ¢ | TeMbr mabopaTopHBIX
2 nmabopaTopHO HCTIONB30BaHUEM HUMeEIoIIeiicss nabopaTopHOi 0a3bl, MPOBOAMTEH | PaOOT M TPEOOBAHUS K
paboTh aHaJU3 ITOyYEHHOTO Pe3yJIbTaTa PadoTHL. WX 3aIIuTe
Mo>keT OBITh UCTIONB30BAHO AJIS OLIEHKH YMEHH, HABBIKOB U (MJIN)
OTIBITA AEATENbHOCTH O0YJarONTIXCS
N KomriexTs
CpencTBO MPOBEPKH YMEHHH HMPUMEHSTH IONTYYCHHBIC 3HAHUS IS .
KOHTPOJIbHBIX 3a7aHui
KouTponbHast peleHus 3aa4 ONpeesIEHHOTO THIIA 110 TeME WITH pa3zieny.
3 9 . | O TeMaM IUCIMITTHHBI
pabota (KP) MoskeT OBITh HCIIOJIB30BAHO I OIEHKM 3HAHWA W YMEHUH
(He MeHee IBYX
0o0ydJarommxcs
BapHaHTOB)
Cucrema CTaHIAPTU3UPOBAHHBIX 3aJaHMi, MTO3BOJISIOMIAS
ABTOMATH3HPOBATH IPOIIC U3MEpeHUs OBHA 3HAaHWUH 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
oOyJaromuxcs
CpeIncTBO KOHTPOJIA Ha TMPAKTHYSCKOM 3aHATHU, OPTraHH30BaHHOE
KaK CrenuaibHas Oecefa MpernoaaBareis ¢ 00yJaronuMcs Ha TEMBIL, Bolpock! 1o
CBSI3aHHBIE C H3Yy4YyaeMOW JUCHUIUIMHOW, M pacCyMTaHHOE Ha P
5 CobecenoBanne . TeMaM/paszzenam
BBISICHEHHE OO0BeMa 3HaHMI 00yJaroImerocss MO ONpEeAeTICHHOMY [ —
pasneny, TeMe, mpobiemMe | T.II.
MoskeT OBITh UCTIOIH30BAHO IS OIICHKU 3HAHUH 00YyJaroMmxcsl.
Ilepeuens
CpencTBo, MO3BOJAIONIEE OLEHUTh 3HAHUS, yYMEHHS, HAaBBIKOB H
TEOPETHIECKHUX
(wm) omBITa IEATENTFHOCTH 00YJaIOIEToCs 10 TUCIUITIINHE.
6 OKk3aMeH N . BOTIPOCOB H
MoskeT OBITh HCITOIF30BAHO JUIS OIICHKH 3HAHHW, YMCHUH, HABBIKOB N
MPAKTHICCKUX 3aIaHUI
1 (WIH) OIBITA IESTEIBHOCTH 00yYaIOIINXCS
(OueToB) K 9K3aMeHy




KpuTtepunu u mkaapl oeHMBaHUs KOMIIETEHIIUH B pe3yJibTaTe U3y4YeHUs! JUCHUILIMHBI IPH
NMPOBeIeHUM NMPOMEKYTOUHOI aTTecTaunu B gopMe 3aueTa U IK3aMeHa,
a TaK:Ke IIKAJIa 1715 OlleHUBAHNS YPOBHSI OCBOECHHS KOMIIEeTEeHIIUIH

IIIxane1 olileHUBaHUS

Kpurepun onieHnBanus

YpoBeHb
OCBOCHUS
KOMIETCHIMI

«3a4YTCHO»

«OTIUYHO

OOyuaromuiicss TpaBHJIbHO OTBETHWJI Ha TEOPETHYECKHE BOIPOCHI.
[lokazan ominMuHBIE 3HaHMS B paMKax YydeOHOro MaTepuana.
[IpaBuIbHO BBHITOJMHWI TpakTH4ecKue 3axanus. [lokazan oTIU4YHBIE
YMEHHS M BJIaJCHHUsI HABBIKAMHU MMPUMEHEHHS TTOJyYEHHBIX 3HAaHUH U
yMEHMH TIpU pEIIeHWH 3aJad B paMKax ydeOHOro marepuana.
OtBeTHI Ha BCE JONOIHUTEIbHBIE BOIPOCHI

Bricokui

«XOPOILIO»

OOydatommiicss ¢ HEOONBIIMMH HETOYHOCTSIMH OTBETHJI Ha
TeopeTndeckue Bompochl. [lokaszam Xxopomme 3HaHUS B paMKax
yue6Horo Mmarepuana. C HeOONBIIMMH HETOYHOCTSIMH BBITONHUII
npakTHdeckue 3azaHus. [lokasanm XopoluuMe yMEHHsS M BIAJCHUS
HaBBIKAMHM IIPUMCHCHUS [OJYYCHHBIX 3HAHUH M YMEHUH NpH
pelieHn 3a1ad B paMKax ydeOHoro Marepuana. OTBeTmn Ha
OOJIBIIMHCTBO JIONIOJHHUTEIHHBIX BOIPOCOB

bazoBrrit

«YZOBJIETBOPHU
TEJIbHO»

OOyyaromuiicst ¢ CyLIECTBEHHBIMH HETOYHOCTSAMH OTBETHJI Ha
TeopeTnyeckue Bompockl. Ilokaszan yaoBiIeTBOpUTENIbHBIE 3HAHUSA B
pamkax ydeOHoro matepuana. C CyIIECTBEHHBIMH HETOYHOCTSIMHU
BBIMOJIHUI TIpakTHUecKue 3anaHusd. [lokaszan yIoBICTBOPHUTENbHBIE
YMEHHUS U BJIaJeHHUA HaBBIKAMU NPUMEHEHMS NOJIYYECHHBIX 3HAHUIl U
YMEHHH TpH pEIICHHH 3aJad B paMKax yd4eOHOro MaTepuana.
JlomycTusi MHOIO HETOYHOCTEH NpU OTBETE HA JOIMOJIHUTEIbHbBIE
BOIIPOCHI

MuHUMaIbLHBIN

«HC

3a4TCHO»
«HCYAOBJICTBO

PUTCIBHO»

OOyuaromuiicss mpH OTBETE HAa TEOPETUYECKHE BOMPOCH M TPH
BBIIOJTHEHNHM  NPAKTHYECKUX  3aJaHUH  NPOAEMOHCTPHUPOBAI
HEJIOCTaTOYHbIH YPOBEHb 3HAHWH W YMEHHH NpH PEUICHWH 3a/1a4 B
paMkax ydeOHoro Mmarepuana. IIpm oTBeTax Ha JONOJHHUTEIbHBIC
BOIPOCHI OBLIO OMYIIEHO MHOXKECTBO HENPABMJIBHBIX OTBETOB

Komnerenuu
HE
c(OpMHUPOBAHBI

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

[[TkaJyia oLleHUBaHUS Kpurepuu onieHuBaHust

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

TIPOXOXKJICHUH TECTUPOBAHHUS

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

TIPOXOXJICHUH TECTUPOBAHHUS

OOyuarommiicst BepHo oTBeTHs1 Ha 70 — 79 % TecTOBBIX 3aJaHHUN TPU

«YZIOBJIETBOPHUTEIILHOY
TIPOXOXJICHUH TECTUPOBAHUS
OOyuarommiicst BepHO OTBETHI Ha 69 % W MeHee TeCTOBBIX 3aIaHUH MpH
«HE yJIOBJIETBOPHUTEIILHO HE 3a4TCHO
TIPOXOXJICHUH TECTUPOBAHUS

KpuTtepuu u mkajabl OHeHUBAHUS Pe3y/IbTATOB 00y4YeHHs PH NPOBeAeHUH

JIUKTaHT 1o GpopMynam

TEKYIIEro KOHTPOJIA YCIIEBAECEMOCTH

Hecsate GopMyi, 3a KaIbli MpaBUIBHBIN OTBET oauH Oami. IlepeBon B deThIpexOauIbHYIO
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 onieHUBaHus

«OTIIMYHO»

JlaGoparopHast paboTa BBIMONHEHAa B 00O3HAYEHHBIH MPETNoJaBaTeNieM CPOK, MACHMEHHBIH
oTdeT Oe3 3aMevaHuni.
JlaGopatopHast paboTa BBIMOJIHEHA OOYYAIONIMMCS B TIOJHOM O0BEME C COOIIOACHHEM
HeoOXoIMMOM TocenoBaTenbHOCTH. O0yJarommiics paboTal MOJHOCThIO CaMOCTOSTENBHO;




TOKa3an HEOOXOJUMBIC ISl MPOBEACHHUS pabOThl TEOpPETHYECKHE 3HAHWS, NPAaKTHYECKHEe
yMeHHs W HaBbIKH. Pabora (oTuer) odopmieHa akKypaTHO, B HanOosee ONTHMAIIBHOM s
(UKcaly pe3yapTaToB opme

«XOPOIIO

JlabopaTopHass paboTa BBITIOJHEHAa B O0O3HAYCHHBIN MpENOJaBaTeIeM CPOK, MACHMCHHBIH
OTYET ¢ HEOOIBITUMHY HETOUCTAMH.

JlabopaTopHass paboTa BBIOJHEHA OOYYAIONMIMMCS B IMOJIHOM O0BEME M CaMOCTOSTEIBHO.
JlonyIeHbl OTKIIOHEHHST OT HEOOXOAUMOI MOCIIeJ0BATEIbHOCTH BBIMOIHEHUSI, HE BIIUSIOIIHIEC
Ha MPaBUILHOCTh KOHEYHOro pe3yibrara. PaboTa moka3bpiBaeT 3HaHUE OOYYAIOIIAMCS
OCHOBHOTO TEOPETHYECKOTO Marepuaia W OBIAJCHHE YMCHUSIMH, HEOOXOAUMBIMH JUIs
CaMOCTOSITENIbHOTO BBIMOJHEHHs paboThl. JlomyIieHbl HETOYHOCTH U HEOPEKHOCTh B
0(OPMJICHUH PE3yJIbTATOB pabOTHI (0TUETA)

«YyHAOBJICTBOPUTCIILHO»

JlabopaTopnast paboTa BEITIONHEHA € 33JeP)KKOH, MMCHbMEHHBIA OTYET C HEOUYCTaMH.
JlabopatopHast paboTa BbINOJHSAETCS M odopmisiercss 0o0y4aromMMCs HpU MOCTOPOHHEH
nomomy. Ha BbImonHeHne paboTHl 3aTpauMBaeTcss MHOTO BpeMeHd. OOydvarommics
MOKa3bIBaeT 3HAHMUSA TEOPETUYECKOTO MaTepuana, HO HCHBITHIBACT 3aTpyJHEHUE IpuU
CaMOCTOSTENILHOM paboTe C HCTOUHMKAMH 3HAHUU WJIM NpUdopamu

«HCYAOBJICTBOPUTECIIHLHO»

JlabopartopHas paboTa He BHINOJHEHA, TUCHbMEHHBII OTYET HE NPEICTaBIICH.

Pe3ynbraThl, mosy4eHHbIE 00YYarOIIMMCS, HE MO3BOJISIOT CHeNaTh MPaBUIIBHBIX BHIBOJIOB U
MOJHOCTBIO ~ PacXOJTCSl C TIOCTAaBICHHOW wenblo. lloka3piBaeTcss IUIOXOE 3HAHUE
TEOPETUYECKOr0 MaTepuajla U OTCYTCTBUE HEOOXOAUMBIX YMCHUIH.

JlabopaTopHass paboTa He BHINOJNHEHA, Yy YYamlerocs OTCYTCTBYIOT HEOOXOAWMBIE [UIA
TPOBENICHHUsI pPabOTHl TEOPETUYCCKUE 3HAHUS], IPAKTHYCCKHE YMEHHS U HABBIKH

KonTponbHast padota

IlIkana oneHUBaHUS

Kputepuu oneHuBaHus

OOy4JaroLIHiics MOJHOCTHIO M MPABHJIBLHO BBIMOJHWII 33JaHHE KOHTPOJIbHOU paboTsl. [Tokazain

«OTIHYHOY» OTJIMYHBIC 3HAHHWS W YMCHHUS B paMKaX YCBOCHHOTO y4eOHOro marepuana. KOHTposbHas
paboTa odopMIIeHA aKKYPATHO W B COOTBETCTBHH C MPEIBSBIIEMBIMU TPEOOBAHUIMHU
OOyJarommiicss BBHIIOJIHHUI 33aJaHHE KOHTPOJIBHOW pabOTHl ¢ HEOONBIIMMH HETOYHOCTSIMH.

«XOPOTIIOY [Tokazan xopomme 3HaHWSA M YMEHHS B paMKaxX YCBOGHHOTO y4eOHOro Mmarepwaina. EcTe

HEIOCTATKU B 0()OpMIICHIH KOHTPOJIBHOH paboThI

«YJLOBJIETBOPUTEIIBHO

OOyuaromuiicst BBIIOJIHII 33JaHIE KOHTPOJILHON pabOoThI C CyIECTBEHHBIMH HETOYHOCTSIMH.
ITokazan ynOBIETBOpPHUTENbHBIE 3HAHUS M YyMEHHS B paMKaX YCBOGHHOTO Y4eOHOTO
Marepuasia. KauecTBo oopMiieHHsI KOHTPOIbHOW pab0Thl UMEET HEJIOCTATOYHBIH YPOBEHb

«HCYAOBJICTBOPUTECIILHO»

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

KpI/ITepI/II/I 1 IIKaJIa OICHUBAHUSA TIPH CO6CCC,[[OBE[HI/II/I

[IIkana oneHUBaHUS

Kpurepun onennBanus

«OTIIUYHO)

«XOPOIIIOY

«YHAOBJICTBOPUTCIILHO»

I'myGokoe u mpodHOe ycBOEHHE IporpaMMHOro marepuaina. Ilonnsre,
TI0CIIeI0BaTENIbHBIE, TPAMOTHBIE 1 JIOTHYECKH M3JIaracéMble OTBETHI IPH
BUIOM3MEHEeHNH 3ananus. OOydaromuiicst CBOOOJHO CIIPaBIsIETCSl C
MOCTaBJICHHBIMH 3aJauaMH, MOXKET 00OCHOBATh HPUHSATHIC PEIICHHUS,
JEMOHCTPHPYET BIIQJCHNUE PA3HOCTOPOHHUMH HAaBBIKAMHU U MpHEMaMHU
BBINOJIHEHHS IPAKTHYECKHUX padoT

3HaHME NPOrpaMMHOIO MaTepuaja, IpaMOTHOE U3JI0OKEHUE, 0e3
CYILIECTBEHHBIX HETOYHOCTEHl B OTBETe Ha BOMNPOC, INPaBIIBHOE
NPUMEHEHHE TEOPETHYECKNX 3HAHWH, BIAJEHHE HEOOXOAUMBIMU
HaBBIKAMH TIPH BHINIOJIHEHUH IPAKTHYECKHUX 3a/1a4

3a4TCHO

OOyuarommiicst 1eMOHCTPUPYET YCBOEHHE OCHOBHOTO MaTepHaIIa, TIPH
OTBETE JIONYCKAIOTCSI HETOYHOCTH, MPH OTBETE HEJOCTATOYHO
MIpaBWIbHbIE (OPMYIMPOBKH, HApyIIEHHE II0CIEI0BATEILHOCTH B
W3JI0KEHUN NTPOTPaMMHOTO MaTepHuaia, 3aTpyJAHEHUS B BBIOJIHCHUU
MIPAaKTHYECKUX 3aJaHUH

Cnaboe 3HaHWE NPOTPAMMHOTO MaTepHajia, IPH OTBETE BO3HUKAIOT
omnOKH, 3aTPYJHEHHUS IPU BHIIOTHEHUH MPAKTHYECKUX PadoOT

«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»

OOyuatonumiicss BepHO oTBeTIII 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 (MJIN) ONBITA JeATEJIbHOCTH,
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 paboyeil MporpaMMoil IUCHUTITHHBI

Obpaszey munosozo eapuanma OUKMaHma no opmynam
no pasoeny 1 «Mexanuxa u s1emeHmyl CReYUaIbHOU MeopUU OMHOCUMETbHOCTIUY

[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 CKOPOCTb JBHKECHHUS

MrHoBeHHOE yCKOpEeHHE

CKOpOCTb IIPU PaBHOTIEPEMEHHOM JIBUKEHUHU

Kunemarndeckue ypaBHEHUS! paBHOIIEPEMEHHOTO BPAIATEIEHOTO ABHKEHHUS
CooTHoOIIEHNE MEX Y TMHEHHON U YIJIOBOM CKOPOCTAMU

Bropoii 3akon HeroTona

Cuna TpeHusl CKONbXEHHUS

BekTop konmmuecTBa BIKEHUS (MMITYJIbca) TOUKH

MoMEHT cuibl, IEHCTBYIOIIEH HA TEJIO OTHOCUTEIBHO OCH BpalllCHHUs
Bropoii 3ak0H IMHAMUKH JUIs BpallaTeIbHOTO JBUXKCHUS

3aKOH COXpaHEHUs] MEXaHUYECKOI SHepruu

Pabota mpu BpamaTeIbHOM JIBUKESHUU

Mo1uHOCTB

Kunernueckas sHeprus BpauaTeIbHOTO JIBH)KEHUS Tena

3aKOH COXpaHEHUS UMITYJIbCa

MOoMeHT UMITyJIbCa BPALAIOIIEroCs TeNa

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

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

1.

kR wh

OcHoBHoe ypaBHeHue MKT

Kunernueckas sHeprus TEIIOBOTO ABMKESHUS OJJHON MOJIEKYJIBI HAEaIbHOTO ra3a
YpaBuenne Menaeneena - Knaiinepona

IIepBoe HayasI0 TEPMOJIUHAMUKH

YpaBHEHME OJIUTPOIBI

Omnpenernenue creneHel cBOOOIBI MOJIEKYJIBI

Obpaszey munosoco eapuanma OUKMaHma no )opmynam
no pazoeny 3 «Dnexmpuuecmeo u MacHemu3m»

Ipenen nnurensHOCTH KOHTPONS — 20 MUHYT.
[Ipennaraemoe koanuecTBo 3agaHuit — 20.

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

3axoH Kynona.

HanpsikeHHOCTB 31eKTPOCTaTHYECKOTO MOl TOUEUHOTO 3apsiia
IToTennuan 31eKTPOCTATUIECKOTO OIS

OOBbeMHast INIOTHOCTh HEPTUH JIEKTPOCTATHUECKOTO MOJISL.
PaboTa 3:1eKTpoCcTaTHIecKoro MoJIs M0 TePEMEICHHUIO 3apsia.
DopMyiia CBA3U MEXY CUIIOBOM U SHEPIE€TUYECKON XapaKTepUCTUKAMU 3JIEKTPOCTATUUECKOIO MOJIS.
Teopema Octporpajackoro - ['aycca

OIEeKTPOEMKOCTh KOHJIEHCATOpa

Cuia Toka

ConpoTuBIeHHE 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 0pay»
[penen AMUTENbHOCTH KOHTPOIA — 20 MUHYT.
Ipemaraemoe koau4ecTBO 3a1anuii — 20.

1) ®opmyina Tomcona

2) JnrHa BOJIHBL

3) [MoxHas sHEPTHUs HIEKTPOMArHUTHOTO KOJIEOATEILHOTO KOHTYPa
4) Jo6poTHOCTE KONIE0aTENFHOTO KOHTYpa

5) CKOpPOCTB AIIEKTPOMArHUTHBIX BOJH B CPEZe

6) YpaBHEHHE TUIOCKOW BOITHBI

7 YcnoBue nHTEPPEPESHINOHHOTO MaKCUMyMa

8) ®opmyna 1upaKIIOHHOW PEIICTKH

9) 3akoH Masroca

10) YaensHOE BpallleHue

11) Paguyc 308 @penens

12) Dueprust GoToHA

13) Wmnynbce ¢potona

14) 3akon Credana — bonbumana s usnydenuss AUT

15) 3akoH cMenienus Buna

16) YpaBHeHue DUHMITEHHA 111 BHEmTHeTo (hoTtoddderra
17) Tperuit noctynat bopa

18) CepuanbHas GpopMyia st BOJOPOAONOI00HEIX aTOMOB
19) Jnuna BosHbl e bpoiis

20) DHeprus CBsI3U sipa

3.2 TunoBbie KOHTPOJIbHBIE 32IaAHUS JJISl 3AIIUTHI JJA00PATOPHBIX PadoT

Huxe npuBeneHs! 00pasiibl TUMOBBIX BAPUAHTOB 3a/laHU JUIsSl POBEACHUS 3alllUT J1a00paTOPHBIX
paloT, mpeayCcMOTPEHHBIX pabouell mporpaMMon AUCHUILUINHBI

Obpaszey munosoco eapuanma 3awumsi 1abopamoproti pabomol Nel.l «/leudsxcenue ¢ nocmosHHbIM
VCKOpeHUueM»
Lenp paGoTHI: SKCIIEPUMEHTAILHOE OTIPECTICHHE YCKOPEHUsI CBOOOIHOTO MAJICHUs TeJla Ha TIOBEPXHOCTh
3emun.
KoHTpoIibHBIE BOITPOCHI
du3ndeckuii CMbICT yCKOpPEHUs: cBOOOAHOTrO majeHus. OT 4ero 3aBHCHUT ero uucioBoe 3HaueHue? Kax
HaIlpaBJIEHO YCKOPEHUE CBOOOTHOTO MajeHus?
3anumute U chopMyaupyiiTe 3aKk0H BceMHUpHOTO TATOTEHHUS.
Onummre XapakTep IABM)KCHHS Tejia, OpPOIIEHHOrO TMOJ YIJIOM K TOPH30HTY. UTO Takoe TpaeKTOpHs
JBUKECHHUSI, KaKasi TPAeKTOpUs JBUKECHHsI, pACCMATPUBAEMOT0 B TaHHOM padoTe?
JlaiiTe ompeneicHHEe pPABHONMEPEMEHHOTO JBMKCHHS. 3alAIIUTe KHHEMATHYCCKHE YpaBHEHHUS IS
pPaBHOMIEPEMEHHOTO JIBIDKEHUS B TOJIE TsOKECTH 3eMiu. [loscHUTE BeIMYMHBI, BXOMSIIAE B JIAHHOE
YpaBHCHHE.
BriBequTe pacuetHyo Gpopmyny.

Obpazey munogozo gapuanma sawumaol 1abopamopuoi pabomol Nel.2 «/leusicenue mena noo
Oeticmeuem noCMOSHHOU CUTbLY
[{enb paboTHI: HCCIeIOBATh ABMKEHUE Tella MO/l IeWCTBUEM TTOCTOSTHHOW CHITBI C TIOMOIIBIO
KOMIBIOTEPHON MOJEIH.
KoHTponbHbIE BOIPOCH
ChopmynupyiiTe U 3aMUANTUTE 3aKOHBI JUHAMUKH.



JlaiiTe onpeneneHue Macce Teaa, MHEPTHOCTH Tella.

VKaxute NpUYMHBI BO3ZHUKHOBEHUs CWIbl TpeHus. Ompenenutre TOUKY NPHIIOKEHHUS, HAlpaBJICHHE,
YHUCJICHHYIO BEJIMYUHY CUIIbI TPEHUSI.

Kakue cunbl TpeHust MoryT mposiBIsThes? Kak paznuuarorcs xK03(QQUIIMEHTH TPEHHSI CKOJIBKEHUS U
TPEHUS TTOKOA?

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

Obpaszey munosozco eapuarnma 3awumsl 1abopamopHot pabomol Nel.4 «Momenm unepyuu meepooco
mena»
Ilens paboThI: 3KCIIEpUMEHTAIBHAS TTpOoBepKa TeopeMsl [lITelinepa.

KoHTposibHBIE BOIPOCHI
UYro Ha3pIBaeTCs, MOMEHTOM MHEPLUU MaTepUaIbHOM ToukH, Tena? KakoB ero ¢pusmueckuit cMpicn?
Urto Ha3bIBaeTCs, BPALIAIOIIMM MOMEHTOM? B Kakux equHunax oH usmepsercs?
VYTI710BO€ YyCKOPEHUE, €T0 CBSI3b C INHEHHBIM 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 sawumol 1abopamopnoi pabomol Ne2. 1 «Aouabamuueckuii npoyeccy
Lenb pa®oThI: M3y4eHUE TEIJIOBBIX MPOLIECCOB B UCATLHOM ra3e; SKCIEpUMEHTAIbHOE MOATBEPKACHUE
3aKOHOMEPHOCTEH  aauadaTHYecKOro IpOLecca; HSKCIePHUMEHTAILHOE ONpeAeTCHHE IOKa3aTels
aanabaThl, KOJIMYECTBA cTereHel CBOOOIBI M CTPYKTYPBI MOJIEKYJI T'a3a 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 ainadaTHUECcKoro mpolecca. 3anuiuTe A7 HeTo MepBoe Hayallo TEPMOJIUHAMUKH.
3anummuTe ypaBHEHUE COCTOSIHHE JJIsl ainabaTHIecKoro mpoiecca. BriBequTe JaHHOE ypaBHEHHE.
Uro Ha3bpIBaeTCA YHCIOM CTeleHel cBoOobI MOeKybl raza? Kakoe oHo MoxeT uMmeTh 3HaueHus? Kak
OIIPENICNIUTh TOCTOSHHYIO aaualdaThl, MOJSIPHYIO TEIUIOEMKOCTH IMPH IOCTOSHHOM O0BEMe, MOJSPHYIO
TETMJIOEMKOCTh MPY TOCTOSTHHOM JIaBJICHUHU IO YUCITy CTeNeHel cBO0O0IbI?

Obpasey munogozo eapuanma 3awumul 1a60pamopot pabomel Ne3.1 «dnekmpuueckoe noie moueyHvix
3aps008y»
Lenb paboThI: SKCHIEpUMEHTATBHOE ONPEACTICHUE BEIMYUHBI AIEKTPHUUECKOM MOCTOSIHHOIA.
KoHTpoiibHBIE BOITPOCHI
3anumute 3akoH Kynona B nmoneBoil hopme.
Kaxoe nosne Ha3piBaeTcs aiekTpocTaTiueckuM? YTo sIBIsieTCs €ro HCTOYHUKOM?
Jaiite onpeesieHne HaNPsHYKEHHOCTH T0JIs TOYEYHOTO 3apsija.
ChopmynupyiTe NPpUHIUI CYNEPIIO3ULINN AJIS AJIEKTPUUECKUX Nosiel. B kakux ciydasx He00X0A1uMO
IIPUMEHSTH NPUHLIMI CYIIEPIIO3ULIIN?
Kakoe nosie Ha3pIBaeTcs MOTEHIMAIBHBIM? 3alUILIUTE YCIOBUE MOTEHIIUAIbHOCTH TOJIS.

Obpaszey munosoco eapuarnma 3awumsl 1abopamopHot pabomwl Ne3.2 « Hccredosanue 3aeucumocmu
MOWHOCIMU U KNO UCMOYHUKA NOCMOAHHO20 N0
lenb paboThI: 3HAKOMCTBO C KOMIIBIOTEPHBIM MOJEITUPOBAHUMEM ILE€Nel MOCTOSHHOTO TOKa,
UCCJIEJOBAaHUE 3aBHCHUMOCTH MOIIHOCTH M K.II.J. MCTOYHHMKA IIOCTOSHHOTO TOKa OT CONPOTHUBIICHUS
BHEIIIHEH LIETIH
KoHTpoisibHBIE BOTPOCHI
Cohopmynupyiite 3akoH OMa JUIst TOJTHOW HEMH.
Jaiite onpesesieHne MOLTHOCTHU: TTOJTHOM, MOJIE3HOH, MOTeph. 3anuiunTe GopMyIIbl.
[Tpu KakoOM yCIIOBHHM MOIITHOCTh MakcuManbHa? Jlokaxure.
KaxoB ¢uznueckuii cMmbIci 3.1.¢.7
Yro MoHUMAIOT MO/ “TOKOM KOPOTKOTo 3amblkaHus’? Kak oH onpeznensercs B pabore?



Obpaszey munosozo eapuarnma 3awumsl 1a60pamopHol pabomwl Ned. 1 « H3yuenue senenus 63aumMHoll
UHOYKYUUY
Lenb paboThI: Hccae10BaHUE B3aMMHOM MHIYKIIMM KOAKCHAIBHO PACIOI0KEHHBIX KaTyIIeK;
onpeJeleHNue 3HaYeHU I B3aUMHBIX UHIYKTUBHOCTEH KaTyIIIEK.
KoHTposibHBIE BOTPOCHI
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?

Obpasey munosoco eapuanma 3awumsl 1abopamopHot pabomul Ne5. 1 « dnexkmpomacHummsvie
KOJeOaHus»
Lens paboTer: OnpeneneHue T0OPOTHOCTH KOJIeOATETHHOTO KOHTYpa
KoHTponbHbIe BOIPOCH
Kakumu mapamerpamu onucsiBatroTcs kojebanusi? Jlaiite onpeaesneHus 3TUM mapaMeTpam.
Urto npeacTaBisioT coO0H 3JIEeKTPOMAarHUTHBIE KOJIeOaHMs?
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?

Obpasey munosoco eapuanma 3awumsl 1abopamopHoti pabomol Ne6. 1 « Unmepgepenyuornulil onvim
fOneay»
[lenb paboThl: 3HAKOMCTBO ¢ MOJAETUPOBAHUEM IPOIECCa CIOKEHHUSI KOTePEHTHBIX JEKTPOMArHUTHBIX
BOJIH. DKCIEPUMEHTAIBHOE UCCIEOBAHNE 3aKOHOMEPHOCTEM B3aMMOJICHCTBHSI CBETOBBIX BOJIH OT JBYX
HMCTOYHHUKOB (IIIEIICH).
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 omnpeneneHuss aOCONIOTHOIO W OTHOCUTENIBHOTO IOKa3aTeleld TMpeloMIIEHHs BeEllecTBa U
chopMynupyiTe 3aKOH TIPETOMIICHHUS.

Obpasey munogozo sapuanma 3awumaol 1a60pamopHotl pabomsi Ne6.2 «H3yuenue eneuirne2o
Gdomorgppexmar
Ilens paGoThl: 3HAKOMCTBO C KBAaHTOBOM Mojenbi0 BHEHIHEro (oTtodddexra. DKcrnepuMeHTaIbHOe
MOATBEPKJICHUE 3aKOHOMEpPHOCTeH BHemHero (orodddekra. DKCIEpUMEHTATBHOE OIpeaeiieHre
KpacHOi rpanutisl porodpdexra, paboThl BbIXoAa (oToKaTO A U ocTossHHOM [Tnanka.
KoHTposibHBIE BOITPOCHI
Yro takoe HoToHBI?
Ha3zoBuTe Bce MO/IEH AIEKTPOMArHUTHOTO MU3TyICHUSI.
Jaiite onpeenenue siBiaeHus BHeIHEro ¢potorddekra.
3anummTe GopMyiTy DHIITEHHA U 00BSICHUTE (PU3MUECKUI CMBICT BXOSIINX B HEE BETUINH
Onwuumre, 4TO MPOUCXOIUT ¢ (POTOHOM, MMAJAIONIUM Ha TPAHUILy METallIa.

3.3 TunoBbie KOHTPOJIbHbIE 3aJaHUS 115 IPOBE/ICHUs] KOHTPOJIbHBIX PadoT
Hwxe nmpuBeneHpl 00pa3isl TUMOBBIX BAPUAHTOB KOHTPOJIBHBIX padoT, MPeyCMOTPEHHBIX pabodeit
IIPOrpaMMOM THUCLUIIIMHBI

Obpasey muno6o2o sapuanma KOHMpOIbHOU pabomol
no pasoeny 1. Mexanuka u s1emeHmvl CREYUAIbHOU MeopUU OMHOCUMENTbHOCIU, pazoeny 2.
Monexynapnas (cmamucmuueckas) pusuxka u mepmoOuHaAMuKa



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
nsurancs ¢ yckopeauem 0,2m/c?? KoahpuuueHT TpeHNs MOKHO IIPHHATH 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 K€ Macce JUCK UMEN BABOE OOJBIITUI
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 Temmneparypsl 200 °C 1o temnepatypsr 220 °C. Haiitu
WU3MEHEHNE PHTPOIMH, ECJIM HarpEeBaHUE IIPOUCXOANUT NU300apUUECKH.

Obpaszey munosoco sapuanma KOHMpPOIbHOU pabomol
paszoeny 3. Dnekmpuyecmaso u macnemuszm, pazoeiy 4. Onmuka, puzuxa amoma u amomHoz2o 10pa

1. /IBa ToueuHsIX 3apsiga % :2’67'1078, g, =—10"Kx HaxoJsTCs B BO3AyXxe Ha pacctosinuu 10 cMm apyr
ot apyra. Onpenenuts: 1) HaNPSHXKEHHOCTh MOJS; 2) MOTEHIMAN # MoJisi, 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 napamuienabno. DJIC €
KakJoro sieMenTta paBHa 1.2 B, BHyTpenHee conpoTuBienue r = 0.2 Owm. [lonyuennas Gatapes
3aMKHyTa Ha BHeurHee conpoTtuieHue R = 1.5 Om. Haiftu cuity Toka [ Bo BHemIHeH enw.

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

4. Pamka mnomaneio 200 cMm? paBHOMepHO Bpamaercsi ¢ 4acTotoil 10 06/c OTHOCHTENBHO 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 MOTOK, MPOHU3BIBAIOIIUN PAMKY, U3BMEHUTHCS OT HYJIS O MAaKCUMAaJIbHOTO 3HAUYCHUS.

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

MoHOXpoMaTHueckuil cBeT. Ilepron pemerkn 9 =2MKM Ompenennts HaMGOBIHAN TOPSIOK
Au(PaKIHOHHOTO MaKCHMyMa, KOTOPBIH 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 YIABTPA(GUOIETOBBIE JYYH C JUIMHOW BOJIHBEI A=240mm

UToOBl PEeKpaTUTh IMHUCCUIO SJIEKTPOHOB, HY)KHA 3aJIepP’KMBAIOIIAsl Pa3HOCTh MOTEHIIUAJIOB 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/TIpOBEpKa OCTaTOYHBIX 3HAHUM, YMEHMH, HABBHIKOB M (MJIM) OMbBITA
nesitenbHOCTH). KoMIbloTepHOE TecTupOBaHKE 00yYaroIIMXCs 110 TEMaM HCIOJIb3YEeTCsl IPU MPOBEACHUN
TEKYILEro KOHTPOJIS 3HaHUH 00yyarommxcs.

Tectsl popmupyrorcs u3 GoHAa TECTOBBIX 3aJaHUN IO JUCIUILIUHE.

Tecr (memarormyeckwii TecT) — 3TO CUCTeMa 3aJaHUN — TECTOBBIX 3aJaHUIl BO3pacTarolen
TPYIHOCTH, crienupuyeckoil ¢popMbl, mo3Bossitomas 3pQPeKTUBHO U3MEPUTh YPOBEHb 3HAHWM, YMEHUH,
HaBBIKOB U (MJIM) OMBITA JESTETLHOCTH 00yYaOIUXCSl.

TecroBoe 3aganme (T3) — Bapbupyromascs 1Mo AIEMEHTaM COJIEpKaHUA U IO TPYAHOCTH €IMHULIA
KOHTPOJIBHOIO  MaTepuajla, MHHHUMAajbHas COCTaBIAIOLIAS E€IUHULIA CJIOXHOrOo (COCTaBHOIO)
MIEJarOrMYeCKOT0 TECTa, M0 KOTOPOM HCIBITYEMBI B XOJE BBINOJHEHHS TECTA COBEPINAET OTAEIBHOE
JIEUCTBUE.

®onja TecToBbIX 3anaHuil (PT3) no AUCHMILUIMHE — 3TO COBOKYNHOCTbh CHCTEMATH3UPOBAHHBIX
JMAarHOCTHYECKUX 3aJlaHui — TecToBbIX 3a1anuii (T3), pa3paboTaHHBIX 110 BCEM TEMAaTHUECKUM pazjiesiaM
(IMAaKTUYECKUM €IMHULAM) JUCLUUIUIMHBI (IPOILEAIINX anmpoOaIuio, SKCIEpPTU3y, PErucTpaluio |



MMCIOIINX HW3BECTHBIE XapaKTEPHCTHKH) clenu(uIecKkord (GOpMBI, MO3BOJIAIONICH aBTOMATH3MPOBAThH
poreypy KOHTPOJIS.

Tunol TECTOBLIX 3aIaHUM:

3T3 — TectoBoe 3amanue 3akpbIToil popmbl (T3 ¢ BEIOOPOM OJJHOTO MM HECKOJIBKUX MPABHIBHBIX
OTBETOB);

OT3 — TecroBoe 3amaHue OTKPBHITOW (GOPMBI (C KOHCTPyHUpyeMbIM oTBeToM: T3 ¢ KpaTKum
pernamenTupyemMbiM otBeToM (T3 nononnenus); T3 cBoOOAHOTO M3MOKEHUS (C Pa3BEPHYTHIM OTBETOM B
MIPOU3BOIILHOM (popme)).

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. KnunemaTtuka 4-0T3
3HaHuA
JemoHcTpupyer U 2JIEMEHTHI MOCTYNAaTEJIBHOTO U 4 -3T3
3HaHUS] OCHOBHBIX cHenuanbHON Teopuu 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 MoutekynsipHas KMHETUYECKOM TEOPHUU ra3os. 4 -3T3
OOBCKTOB, HPOLCCCOB, (cTatucTuveckas) 4-0T3
SIBIICHUH, TIPOBOJTUT buzuka u VMmenust 4-3T3
SKCIEPHMEHTHI 110 TepPMO/IHAMHKA v 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 TToCTOSTHHBIH MK TPHYECKHUH 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 rapMOHHYECKUE 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

[Tonuprit xommuekt DPT3 xpaHUTCS B HNEKTPOHHOW HHGOPMaIMOHHO-00pa30BaTeNbHON cpefe
KpWWKT HpI'VIIC u oOywaromuiics HMEET BO3MOKHOCTb O3HAKOMHUTHCS C JEMOHCTPALlMOHHBIM
BapuanTtom OT3.

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

Obpazey munogozo apuanma umo208020 mecma,
npeodycMoOmpeHHo20 pabouell npocpammon OUCYUNTUHbL

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 3emito depe3 Bpems t =3 c. KakoBa Oblia
HavyaibHasi CKOpocTh v 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 aOCOIFOTHOM YIIPYTOM YyJape BBITIOIHATCS 3aKOH MEXaHHUYECKON SHEPTUH 1 HE BBITOTHITCS 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 ABHKEHUE:
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 TemyoBas MallvHa, padotaromias no uukiy KapHo, coBepiiaer 3a oJMH LMK paboTy
A =294 x/Ix u OTHAeT 3a OJMH IIUKJI XOJIOAWIBHHUKY KojaudecTBO TemioTbl Q2 = 13.4 kJ/lx. Haittu
KOX(QQHUIHUEHT MMOJIE3HOTO ACHCTBUS 1| IIUKIIA.

OtseT: 18 %

9. AnuabaTHyecKuil mpolecc — 3TO NPOLECC PaclpOCTPaHEHHsI 3ByKa B Cpele, TaK Kak CKOPOCTb
pacnpocTpaHEeHHUs] 3BYKOBOM BOJIHBI HAacCTOJBKO OOJbIIasl MO 3HAYEHHUIO, YTO OOMEH 3HEpPrue Mexiay
CPEIO U BOJIHOU ITPOU3OUTH HE YCIIEBAET.

Otser: na

10. [IpuBeauTe B COOTBETCTBHE:!
Pabota raza npu nzorepmuueckom mpoiecce (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 DIEKTpOIleperadH, COmpoTuBieHue kortoporo 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 HAPSIKECHUEM

1)2.510-6B

2)220B



3)2.5B
OtBet: 2.5 10-6 B

13. Toueunslit 3apsia +q HaxoauTCs B LeHTpe cdeprl. Ecin 1o6aBuTh 3apa —q BHYTpPh c(epbl, 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 pas3:
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 HAXOAALIMeCs BOJIU3U Tena, Ha3bIBaeTcs. . .
OTBeT: rpaBUTALIMOHHOMN CUJION

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

18. ITapuk maccoti 0,05 Kr ckaTbIBaeTCs ¢ BHICOTHI 1,5 M 110 OBEPXHOCTH, JopMa KOTOPO n3o0paxkeHa
Ha pUCYyHKe. Bennunna 1 KMHETUYECKOW SHEPIuH IIapUKa B
MOJIOXKEHUH 4 paBHA ... (Tpenunem npeneOpeyp)

Otser: 0,25 JIx.

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

1) 3apszKeHHBIX YacTHL, 10 CBOMM /IeiiCTBMAM B IPMHIMIIE HEe OTJIMYAeTCs OT 3JIeKTPHUUYeCKOro
TOKA, MPOSABJISACTCS 32 CYET CHJI HEIIEKTPHYECKOI0 MPOUCXO0KICHHS.

2) HeliTpanpHBIX 4acTHULl, 10 CBOUM JEHCTBUAM B IPUHIUIIE HE OTJINYAETCS OT DJIEKTPUUECKOTO TOKA,
IIPOSABIIIETCS 33 CUET CHJI AJIEKTPUUYECKOTO MPOUCXOKACHUS.

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

4) HeliTpanpHBIX 4acTHULl, 10 CBOUM JEHCTBUAM B MPUHIUIIE OTIMYAETCS OT 3JIEKTPUYECKOI0 TOKa,
IIPOSBIIAETCS 33 CUET CHJI AJIEKTPUUYECKOTO MPOUCXOKICHHUS.

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

Orser:1

20. Hucnepcus

1) 3T0 siBJIeHHE 3aBMCHMOCTH BeJTHYMHBI MIOKA3aTe s MPeJTOMJIEHUS 0T YACTOThI MJIN JVIMHBI
BOJIHBI.

2) Korja He U3MEHSETCs M0Ka3aTeNb IPEIOMIICHUS C U3BMEHEHUEM JITTUHBI.

3) xorza cBOOOIHBIIN aTOM JI0JKEH 00J1a1aTh JINHEHYAThIM IUCKPETHBIM CIIEKTPOM pa3peleHHbIX
SHEPIuid, COCTOSIINUM U3 OOJIBIIOTO YUCIIA OTACTBHBIX JUHUN U3ITydeHHS.

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 mosie, u3MeHsomieecs mo 3akoHy B = 0.1-cos4nt, momeieHa kBajapaTHasi pamkKa
MOMeEIICHA KBaJpaTHas paMka co ctopoHoi a = 10 cm. Ilpu ycnoBuu, 94T0 HOPMajbh K paMKe COBIAIAET C
HaIlpaBJICHUCM HU3MCHCHUS 110JI1, BO3HHUKAKOMIAA B PaAMKC HHIAYKIOMUOHHAA OJSJICKTPOABWXKYIIAA CHIIA
W3MEHSIETCS 110 3aKOHY

Otgert: € = - 4n-10-3-sin 4t

24. B nHanpaiieHUU, TEPICHAUKYJISPHOM JIMHUSM WHIYKIIMH B MarHUTHOE T10JI€ BJIETAET JIEKTPOH (€ =
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 MOJIe CO3/1aHO JBYMs MapajuIebHBIMU JIMHHBIMM IPOBOAHUKAMH ¢ Tokamu Il u 12,
PaCIOJIOKEHHBIMH TEPIIEHIUKYIISIPHO TUIOCKOCTH YepTeka U HalpaBJIeHHBIMUA OT HaOmogarens. Eciu [1
= 212, TO BEKTOp MHAYKIMU B pe3ynpTupyromero mojs B TOYKE MEXAY MPOBOJHUKAMHU HANpaBiiCH

Ortsert: BipaBo

27. IlpuBenuTe B COOTBETCTBHE:

MarnuTHas NIPpOHULIAEMOCTh TNaMarHETUKOB:
Otser: pu<1

MarnuTHas NpOHUIIAEMOCTh ITAPAMarHETUKOB:
Otser: > 1

MaruuTtHas IpoOHUIAEMOCTh (heppOMarHeTUKOB:
Ortser: > 10

28. [IpuBenuTe B COOTBETCTBUE:
YcnoBue MmakcuMyma UHTEpPEpeHINu:

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 ¢ moctossHHol d = 10 MKM HOpMaJbHO TaJaeT MOHOXPOMAaTHYeCKas
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 dHEprueu ™ paBHOW Pa3HOCTU SHEPIUM COOTBETCTBYIOLIUX

E

CTaIlMOHAPHBIX COCTOSTHUM ~ "W M — COOTBETCTBEHHO PHEPrUU CTAIMOHAPHBIX COCTOSIHUM aToMa 110 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 pacrianga siaep ?E’:”paBHa A = 0.13,onpenenuts nepuoa noxypacnaga Tu cpeaHee Bpems
KHU3HH T PAIMOAKTUBHOTO U30TOIA!
OtBer: T=15.3roma, t=7.7 ner

34. IlpuBeauTe B COOTBETCTBHE:!
Hedekt macc:

Orger: AM:NP -m, +N,-m,—M,

3Hepr1/1${ CB3U sAapa:

_ L2
OTtBeT: E,=AM-c

3aKoH paJIM0aKTUBHOTO pacnajia:

_ 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 v 31eMEeHThI ClIEIIMAIBHON TEOPUH OTHOCUTEIILHOCTH



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

1.3 Kunemarnueckue XapakTepUCTUKH BPAIATEIbHOTO JBUKEHUSI. Y TIIOBBIE CKOPOCTh, YCKOPEHHUE.
CBs13b JIMHEWHBIX U YTJIOBBIX XapaKTEPUCTUK JIBIXKECHUS. Y paBHEHUS ABHKEHUS.

1.4 Cunsbl. Umnynec. 3akonsl HeloToHA.

1.5 Cuna tpenus. [IB>keHue py HaJIMYUU TPEHHUS.

1.6  Cwuna TspKecTH. Y CKOpeHHe CBOOOJHOTO MaieHHsI. 3aKOH BCEMUPHOTO TATOTCHHS.

1.7  AGcomoTHO TBepoe Tesio. MOMEHT UMITyJIbCa TeIa U MOMEHT CHJIbl OTHOCUTEIBLHO OCH.

1.8 MowmeHT nHepuu Teina. MOMEHT MHEPIIUHU Tel MPAaBIILHON reoMeTpruieckoi opMel. Teopema
['oitrenca-lreitnepa.

1.9 OcHOBHOE ypaBHEHHE IMHAMHUKHU BpPaAIaTEIbLHOTO IBHXKEHUS TBEPAOTO Tea.

1.10  3akoH coxpaHEHHS UMITYJIbCAa © MOMEHTA UMITYJIbCa TBEPJOTO Tea.

1.11  Pabora cuiibl. MomHOCTb. DHEprus. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTHUH.

1.12  IlpumeHeHHE 3aKOHOB COXPAHEHUS K aHAIU3Y YIIPYTroro U HEyIpyroro CoyJapeHui.

1.13  Drnementsl Teopun oTHOCUTENBHOCTH. [TocTynarel DitHmrelina. [Ipeodpa3zoBanus Jlopenia

Paznen 2 «MonekynsipHas (craTucTrdeckas) GU3HKa 1 TEPMOANHAMUKA
2.1 OCHOBHbIE MOJI0XKEHUS MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH U €€ ONBITHOE 000CHOBaHHUE.
Nneanpusiii ra3. OCHOBHOE ypaBHEHUE KHHETUUECKOW TEOPHUH ra30B. MOJIEKYJISIPHO-KMHETHYECKOE
HCTOJIKOBaHUE a0COIIOTHOM TeMIepaTypbl U JaBJICHUS.
2.2 Ypasaenne MenpaeneeBa-Knaitnepona. M3oporneccel. I'padudeckoe npeacraBieHue
U30IIPOLIECCOB.
2.3 BuyTtpennss sHeprusi, cTeneHb CBOOOIbI Ta30BbIX MOJIEKYJI. 3aKOH O paBHOPACIIPEACIICHUH
SHEPI'UU YaCTHIL [IO CTENEHM CBOOO/IbI.
2.4 Pacripenenenne bonpimana. bapomerpudeckas popmyia.
2.5 Pacnpenenenne Makcpena. CpeHsist KBajipaTu4Has, cpeiHss apudmMeTryeckas, Haubosee
BEPOSATHA CKOPOCTH.
2.6 Cpennee BpeMst U CpeiHssl JUIMHA CBOOOAHOTO Mpodera ra3oBbIX MOJIEKYJI. SIBIeHus epeHoca B
ra3ax (BS3KOCTb, TEIUIONPOBOAHOCTD, U Py3ust).
2.7  Paborta rasza.
2.8 IIepBoe Ha4asI0 TEPMOJUHAMHUKY U €70 IPUMEHEHHUE K U30IIPOLIECCaM.
2.9 TennoemkocTh (BelecTBa, MOJISIpHasi, yieibHas). TemI0eMKOCTb TP MOCTOSIHHOM 00beMe,
TEIUIOEMKOCTh IIPU MIOCTOSIHHOM JaBJI€HUU. Y paBHeHUE Maiiepa.
2.10 Anunabaruueckuii mponecc. YpasHenue Ilyaccona. I[TomurponHsliii mporecc.
2.11 [uxn Kapno.
2.12 Hepasenctso Knay3uyca. DHTponus 1 TEpMOJIMHAMHUYECKAsI BEPOSITHOCTh COCTOSIHUA. Teroas
teopema HepHcra.
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 HampsskeHHOCTH modist ToueuHoro 3apsfa. [Ipunnun cynepnoszunuu. Teopema Octporpaackoro —
l"aycca u €€ mpuMeHeHue K pacyeTy HaIpsKEHHOCTH OISl HEKOTOPBIX CUMMETPUYHBIX TEN: 3apsKEHHBIX
IUIOCKOCTH, c(hepbl, 1apa, 0€CKOHEYHOT0 HUIUHAPA .
33 PaGora cun o npu nepemenieHuu 3apsiioB. Llupkynsanus BekTopa Hanps>KEHHOCTH.
[ToTeHnMan 1 SKBUNOTEHIMAJIBHBIE IOBEPXHOCTH. | 'paiMeHT NOTEHIIMANA U HAIIPSYKEHHOCTD T1OJISL.
34 [IpoBOTHMKHM BO BHEHIHEM IEKTPOCTATUYECKOM IToJie. HarpsykeHHOCTh NOJIs y MOBEPXHOCTH
IIPOBOJHMKA U €€ CBSA3b C NOBEPXHOCTHOM IJIOTHOCTHIO 3apsijia.
3.5 DnekTpoemMkocTh. KonneHncaropel. CoeTMHEHNE 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 (JI1s1 yJacTKa LIeTH B UHTErpalbHOM U
muddepeHInanbHOM BUIE, VI IOTHOM LIETH, ISl HEOJHOPOIHOM LIeTH ).
3.10  ComnpoTtuBieHHE NPOBOJIHUKOB. 3aKOHBI ITOCJIEO0BATEILHOTO U NMAapaJlIeIbHOTO COSAMHEHHUS.



3.11 PaboTa 1 MOIITHOCTH B 11€MH MTOCTOSTHHOTO TOKa. 3akoH JIkoyist — Jlenna.

3.12 PasBerBnennbie nenu. 3akoHsl Kupxroda.

3.13 MarHutHo€ noJie TOKa ¥ €ro XapakKTepUCTUKU: UHIYKIUSA U HAMPSHKEHHOCTh. [IpruHImn
cynepno3unuu. 3akoH buo-Casappa-Jlamnaca.

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

3.15 Pabota, coBepiiaemas rpu nepemMerieHu NpoOBOJHUKA C TOKOM B MarHUTHOM MoJjie. 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 OnektpomarHuTHas uHaykuus. Onbeitel @apazes. 3akon Dapazes. [Ipasuno Jlenna.
DAeKTPOABMKYIIAs CUJIa MHIYKIUU U UHIYKIIMOHHBIHN TOK.

3.20  B3aumopelicTBHE IPOBOJHUKOB ¢ TOKOM. 3akOoH Amnepa. Cuia B3auMoIeHCTBUS MEXY IBYMs
napajuiebHBIMU IPOBOJHUKAMU C TOKOM.

3.21 Camounaykuus. MHAYKTUBHOCTb. DKCTPAaTOKH 3aMbIKaHUS U Pa3MbIKAHUS AIEKTPUUECKON LIEIIH.
B3anmounnyxkuus. Tpanchopmarop.

3.22 Knaccugukarus BemecTs B pUpo/ie 0 MarHUTHBIM CBOMCTBaM. Jua-, mapa-, u
(beppoMarHeTUKy 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
nekTpudyeckux kojeOaHuil. CoOcTBeHHas 4YacrtoTa KojeOaHui. JIeKpeMeHT 3aTyXaHus,
JNOOPOTHOCTD KOJIEOATEIbHOIO KOHTYpA.

4.3 BpIHYXIEHHBIE 2JIeKTpHUecKue KojeOanus. [lepeMeHHbI TOK 1 €ro XapaKTepUCTUKA

4.4  OcCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTUKHU. BOJIOKOHHAs oNTHKa

4.5 BszaumopeiictBue ceta ¢ BemectBoM. [lornmomenue. PaccenBanue. Ilonspusanust cBera. 3akoH
Mamoca. 3akoH bprocrepa. AHn3oTponHsle cpenpl. JIBoiiHoe tydenpenomienue. [pusma Hukoms

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 aTroMHbIX siiep. PagnoakTUBHBIE IPEBPALLICHUS AaTOMHBIX SIZIED.

4.20 Tumbel B3auMOAEWCTBUSA (RJIIEKTPOMArHUTHOE, TpaBUTALMOHHOE, cuibHOEe U ciaboe). Kakue
4aCcTULbI IPUHUMAIOT y4acTHE.

3.6 [lepevyeHb THMOBBIX MPOCTHIX MPAKTUYECKHUX 3aJaHUI K IK3aMeHY
(119 OLlEHKH YMEeHUil)
1. Komeco, umest wacroty Bparieruss 720 o0/MUH, ¢ HEKOTOPOTO MOMEHTAa BPEMEHH HAaYUHAET

BpalllaThbCsi 3aMEIUIEHHO C YIJIOBBIM YCKOpeHHeM 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 miockocTh, uMeromas uiHy 2,5 M, oopaszyet yroa 300 ¢ ropusonTom. Onpenenure
KOX((UITMEHT TEPHUS Tellad O IIOCKOCTh, €CIH TEJNO, JBUTAsICh PABHOYCKOPEHO, COCKAIIb3BIBAET C
IJIOCKOCTH 3a BpeMs paBHoOE 2 C.

I'panarta, nersimass co cKopocThio 15 M/c, pazopBajack Ha JBa OCKOJKa MaccaMu 77 =6 kru m, =14 «r.

CKOpOCTh OOJIBIIET0 OCKOJIKA paBHA 24 M/C, OH JBIDKETCS 10 HAIPABICHUIO IBIDKCHUS TpaHaThl. HalTH cKopocTs H
HaIpaBJIeHUE ABHKECHIUSI MEHBIIIETO OCKOJIKA.

Jlerkast HUTh C NPUKPEIUICHHBIM K HEH Ipy30M Maccoil 2 KI HaMOTaHa Ha CIUIONIHOW Ban paxumycoM 10cm. Ipum
pasMaTBIBAHMM HUTH I'Py3 OIycKaeTcs ¢ yckopenueM 0,5 m/c2. Onpesiennte Maccy 1 MOMEHT HHEPIMM BaJia.
OmHOPOIHBIH IIap CKaThIBaeTCa 0€3 CKOJIBKEHHUS ¢ INIOCKOCTH, HAKIIOHEHHOH mof yriioMm 150 k ropu3oHTy. 3a Kakoe
BpeMsi OH IPOHIET IyTh 2 M U KaKoil Oy/IeT ero CKOpOCTb B KOHIIE ITyTH?

B Gammone o6bemom 0,4 M* HaxomuThcs Kucmopox Maccod 1,2 kxr m 0,5 Kr Bombl. BamioH HarpeBaeTcst 10
temmeparypsr 3000 °C, mpm sToM Besa Boma mpeBpamaercs B map. OIpenenure NaBieHHE B OAUIOHE IIOCIE
HarpeBaHus.

Haiiti 5Hepruro TemioBOro ABMKEHHS MOJEKYJ, COJEpIKAIIUXCs B JBYXaTOMHOM ra3e Maccod 2 Kr, MMEIOIIUM
IUIOTHOCTB 5 Kr/M3 U HaxoasmmmMes mox aasneHueM 100 klla.

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

Azor maccoil 10 T, HaxoasmMiics NPU HOPMAJIBHBIX YCIOBHAX, CxkuMmaercs 10 o0bema 1,4 n. Haiitu naBnenwe,
TEMIIepaTypy ra3a Hocie c)KaTHs, ecli a30T ckumaercs anuabarndecku. Onpenenuts paboTy cxaTus rasa.

Kucnopon maccoit 20 r Harpeaetcs oT Temueparypsl 200 °C no Temneparypsr 220 °C. Haiitn H3MeHEHIE SHTPOIINH,
€CIIM HarpeBaHue MIPOUCXOAUT N300apHUECKH

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

JlBa TOHKHX JUIMHHBIX NPOBOJHHUKA 3apsDKEHBI Pa3HOMMEHHBIMHU 3apsilaMH C JIMHEHHOM mioTHocThio 3apsnga 200
MKKI/M ¥ pacnonokeHel mapajuienbHO Jpyr npyry. Paccrosnume wmexny npoBoxHukamu 10 cM. Kakosa
HaMpPsKEHHOCTh JIEKTPUUECKOTO IOJI B TOUKE OTCTOAIICH OT OJHOrO IPOBOJHMKA Ha PacCcTOSIHUM r1 = 15 cM u or
JPYTOro HA PacCTOSIHUM 12 = 16 cM.

OnektpoeMkocTh KoHIeHcaTopa 0,4 Mk®, korma oH 3amoiHEH BO3myxoM. KoHmeHcaTop 3apsbkeH 0 PasHOCTH
norerimanoB 500 B. Ompenenure M3MEeHEHHE >HEPrHU KOHZICHCATOpPa M PadOTy CHII BJIEKTPHUYECKOTO IO TIPH
3aII0JTHCHUN KOHZIEHCATOpa TpaHc(hopMaTOpHBIM MacioM ( € =2,5), ecin KOHAEHCATOP OTKITIOYEH OT HCTOYHHKA.

Hampspkenne Ha KOHIIAX NpoBOJHUKA conpoTuBieHreM 5 OM 3a 0,5 ¢ paBHoMepHO Bo3pacTaer oT 0 no 20 B. Kakoit
3apsi MPOXOUT Yepe3 IPOBOTHHK 3 3TO BpeMs?

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

ITo nByM OeckOHEYHO [UIMHHBIM MNPSMOJMHEHHBIM NPOBOJHHMKAM, HaXOAAIIMMcsA Ha pacctossHuM 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 KOJIbLIEBOM MPOBOJIHUK, CHIIa ToKa I3 B kKoTopoM paBHa 5 A. Paauyc konbua 20 cM. Onpenenutsb
WHIYKIUIO W HAalPsHKEHHOCTh MAarHUTHOTO TI0JISI, CO3/1aBAEMOT0 TOKaMH B LIEHTPE KOJIBLEBOTO MPOBOAHHUKA.

ITo kKOHTYpY B BHJE paBHOCTOPOHHErO TpeyroibHuka unet Tok 40 A. Ctopona tpeyrompHuka 30 cm. Onpeaenuthb
MarHUTHYIO HHAYKIHIO B TOUKE II€PECEUEHUs BBICOT.

JIBa TpoTOHA IBWKYTCSA MapaUIeIbHO APYT APYTY C OAMHAKOBOW ckopocthio 300 km/c. HaifTu oTHOmICHWE cHI
MarHUTHOTO 1 3JEKTPUYECKOT0 B3aMMOJICHCTBHS JaHHBIX TPOTOHOB.

DNEKTpOH BIETaeT B MarHMTHOE mone co ckopoctsio U =10° wm/c mox yraom 30° x mmaykumu B (B=107 Tn).
Haiitu paguyc u mar BHHTOBOH JTMHHY, TT0 KOTOPOH OYAET IBUTATHCS SJICKTPOH.

IIpoBomuuk mmmHHOM 0,2 M M Maccoil | Kr moaBemIeH TOPHU30OHTAIBHO Ha JBYX BEPTHKAIBHBIX IPYKHHAX B
MarHUTHOM ToJjie ¢ uHayknuend B = 1 T, BEeKTOp KOTOpOU MEepHeHIuKyISpeH MPOBOTHUKY. ONpeaenuTh CUIy TOKa
Yype3 MPOBOJHUK, IPU KOTOPOH OH HEe OyJIeT pacTArHBaTh IPY>KUHEI.

B paspeiB npoBosiouHOro Kojpla paguycoM 12 cm BkiItodeH koHaeHcatop eMmkocTtbio C =12 Mk®d. Konbuo
pacroJIo’)KEHO B OJHOPOJHOM MAarHMTHOM IOJIE, CUJIOBBIE JIMHUM KOTOPOrO MEPIEHIUKYISPHBI IUIOCKOCTH KOJIbLIA.

AB
WHIyKOus MarHWTHOTO TMOJIs IJIABHO HM3MEHSETCS CO  CKOPOCTBIO y =0.05 Ta/c. Onpenenuts 3apsn
t

KOHJIEHCATOpa.

Ha xatymiky conporusnenueMm 0, 7 Om u unnyktuBHocThio 0,2 't nonaercs nanpsikenue 100B B teuenue 0,3 c. Kax
HM3MEHHUTHCS IIPU 3TOM TeMIIepaTypa MeIu KaTyIlIKH, eclau €€ Macca 2, 5 KT, a U30JI1Usl HE YCIEeeT HarpeThesi?

W3onmmpoBaHHBIA MPOBOJHUK HM30THYT B BHAE MPSIMOro yria co cropoHamu 20 cMm kaxngas. B mockoctm yrma
TTOMEIIEH KOJIBIIEBON POBOIHUK paamycoM 10 cM Tak, 9TO CTOPOHBI yTJia SBISIOTCS KacaTeNbHBIMU K KONbIly. Haiitn
WHIYKIWIO B IeHTpe Kombla. CHibl TOKa B MPOBOJAHHMKAX pPaBHBI Mo 2 A. BnusHue MOABOASIINUX MPOBOIOB HE
YYHUTHIBATH.

JIBa IIMHHBIX NapajuleNbHBIX MPOBOJA HAXOJIATCS HAa PACCTOSHUM T = 5cM Apyr ot japyra. [lo mpoBojgam TekyT B
MIPOTUBOIOJIOKHBIX HAINPaBICHUSIX OJUHAaKOBbIE TOKU criioi | = 10 A kaxxabiii. HaliTu Hanps>keHHOCTh MAarHUTHOTO
10JI B TOUKE HAaXOJSIIeHcsS Ha pacCTOSTHUM 11=2 CM OT OJHOI'0 U 12=3 CM OT JAPYroro npoBoja.
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IIpOTOH JBWKETCA B MATHUTHOM IOJI€ HampsykeHHOCThI0 10° A/M 1o OkpyXkHOCTH pagmycoM 2 cM. Haiitm
KUHETUYECKYIO S3HEPTHIO IPOTOHA.

DIIEKTPOH, YCKOPEHHBIH Pa3HOCTh MOTEHIHUANoB 6 KB, BIeTaeT B OAHOPOJHOE MAarHUTHOE mone mox yrimom 300 x
HanpasyieHuto ot B=13 mTan. Haiitu pannyc u mar BUHTOBOW JIMHH.

[IpoBoasmmii ctpexerb Maccoit 200 T HAXOAUTCS HA TOPU3OHTAIBHBIX PEIbCcaX, PACCTOSHUE MEXKIY KOTOPhIMU 1 M.
Bce cucrtema pacronoskeHa B MarHMUTHOM moiie ¢ uHaykuuedn B = 0,5 T, HampaBlieHHON BEepTUKAIBLHO, CTEPKEHD
NepHeHIuKyIsipeH penbcaM. [lpu mpomyckanuu mo cTpexHio Toka | = 4 A, OH JBMXKeTCS MOCTYMaTeabHO C
yckopenueM 6 m/c?. OnpenenuTs Ko3(QQUIUEHT TPEHU MEKIY CTPEKHEM H PEIbCAMH.

Kpyropoii mposoasimuii KOHTyp miomansio 400 cM? pacIonokeH B 0HOPOIHOM MArHHTHOM IIOJIE C MHAYKIHEH 4 Tor
TakK, 9TO €ro IUIOCKOCTh MEPIeHANKYIIpHa MarHUTHEIM TUHUSIM. CompoTusieHne kontypa 100 Om. IIpu moBopoTte

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
HampspkeHue. Yepes Kakoe BpeMs CHiIa TOKA B KaTyIIKE JOCTHTHET 3HAYCHUS] PABHOTO ITOJIOBHHE YCTAHOBHUBIIEHCS
CHIIBI TOKa?

Omnpenenuts 5SHepruto (GOTOHA, U3Iy4aeMOro arOMOM BOJOpOJa IIPH MEpexoje JJIEKTPOHa C TPETHETO
9HEPreTUYECKOro YPOBHS Ha MEPBbI, a TaKKe JUIMHY JIEKTPOMarHUTHON BOJIHBI, COOTBETCTBYIOLIYIO 3TOMY (hOTOHY
[NapannenpHBIA MyYOK MOHOXPOMAaTHYeCKOro cBera (A = 662 HM) mamaeT Ha 3a4epHEHHYIO IIOBEPXHOCTh H
npousBoauT Ha He€ naBienue 0,3 mklla. OnpenennTs KOHIEHTPAIHMIO (POTOHOB B CBETOBOM ITyYKe

Omnpenenuts 5SHepruto (GOTOHA, U3IIy4aeMOro aroOMOM BOJOpOJa IIPH MEpexoje OJJIEKTPOHa C TPEThEro
9HEPreTUYECcKOro YPOBHs Ha TEPBbI, a TAKKe JUIMHY JIEKTPOMarHUTHON BOJIHBI, COOTBETCTBYIOLIYIO 3TOMY (hOTOHY
[MapannensHBIil MydoK MOHOXpOMaTH4eckoro cera (A = 662 HM) TagaeT Ha 3aYEPHEHHYIO MOBEPXHOCTh H
npou3BoauT Ha Heé naBnenue 0,3 Mxlla. OnpenenuTh KOHIICHTPAIUIO (OTOHOB B CBETOBOM ITy4KE

EctecTBenHBIN CBET MHTCHCHBHOCTBHIO ]0 MNPOXOAUT HYCPE3 MNOJIAPU3ATOP W AHAIMU3ATOP, YTOJ MCKAY TIIaBHBIMU
TIJIOCKOCTAMHU, KOTOPBIX COCTABIIACT a . Ilocie MPOXOKACHUA CBETA YCPE3 OTY CUCTEMY OH MNOIMAAACT HAa 3CPKAJIO U

OTpasuBUIMCh BHOBbL MPOXOAUT YEPE3 HEC. HpeHe6perasl TMOTJIOEHUEM CBETA, OMPCACITIUTEC NHTCHCUBHOCTD I CBCTa
TIOCJIE €r0 00PaTHOTO MPOXOKACHHSI.

TodeuHbllf NCTOYHHWK CBETa C JUIMHOW BOJIHBI  PACIIOJIOKEH HA PACCTOSIHUM  Iepel]] AnadparMoil ¢ KpyTJbIM
oTBepcTHeM auaMeTpoM. Omnpenenure paccTOSHUE oT muadparMbl 0 TOYKM HaONIONCHUS, €CIM OTBEPCTHE
OTKpBIBAET TPH 30HBI DpeHens.

IToxa3ath, UCHIOIB3YsI COOTHOILICHUE HEOIPEIEICHHOCTEN, YTO B SIAPE HE MOT'YT HaXOAMUTHCS IEKTPOHBL. JIuHeiiHbIe
pa3Mepsl spa MPUHSITH 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 3uekTpudeckod 100 — BaTHO# mammel. Komba maMmel mpeacraBiseT coboit
cepuuecknii cocyn pamuycoMm 5 cM. CTeHKH JaMmbl oTpakaroT 4 % U mpoIryckaroT 6% MaJaromero Ha HAX CBETa.
CunTath, 4TO BCs MOTpedIIsieMasi MOIHOCTh MET Ha M3Jy4YeHHe.

Ha mudpakunonnyro pemerky, nmeromryio 200 mTpuxoB Ha 1 MM, HOpMAITBHO MAJaeT CBET OT pa3psIHON TPYOKH ¢
BoJIopoioM. [1o/1 KaKMM HAMMEHBIIUM YIIIOM AU(GPaKIHKU MAKCUMYMBbI JIMHUA COBMaaoT?

Haiinute paguyc mepBoro TeMHOTo Koiyblla Hpl0TOHA, eciii MeXIy JHMH30HM 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 n3MeHeHHWH UTMHBI BONMHBI Ha 20 HM 3aJep)KUBAIOIIUI TOTCHIIHAI
npunuiock yeenmauth Ha 0,34 B. Ompenmenuts 3apsii AJMEKTpOHA, CUHTAs MOCTOSHHYIO [ImaHKa W CKOpPOCTh CBETa
H3BECTHBIMH.

IIy4ok €CTEeCTBEHHOTO CBETa MPOXOIUT Yepe3 ABa HUKOL. Onpenenuth Yyrojl MEXAY MX TJIaBHBIMU ONTHYECKUMU
OCSIMH, €CJIH MTHTEHCUBHOCTH CBETA, BBIIIEMIIETO U3 BTOPOTO HHUKOJS paBHA 12% MHTEHCUBHOCTH CBETA, MAIAIOIIETO
Ha repBBIi HUKONb. [loTepu cBeta B kaxkaoMm HuKone 20%.

DIIEKTPOH JBMXKETCS MO OKPY>KHOCTH paauycoM 0,5 ¢cM B OAHOPOAHOM MarHMTHOM Tmojie ¢ uHaykuued 8 mTi.
Omnpenenure AAMHY BONHEL e bpois.

Ha moBepxHOCTh MeTalla TagaeT w3IydYeHHe ¢ JauHoW BonHBI 280 HM. [IpM HEKOTOPOM 3aep>KUBAIOIIEM
HaTpsDKCHUH (OTOTOK Mpekpamaercs. [Ipw W3MeHeHWW UIMHBI BONMHBI Ha 20 HM 3aJCp)KUBAIOIIUIN IOTCHIHAI
yBenmumics Ha 0,34 B. OnpenenuTs 3apsi 2JIEKTPOHA, CUUTAs MOCTOSHHYIO [1l1aHKa U CKOPOCTh CBETa M3BECTHBIMU.
PaccTostHre MeX Ty IATHIM U IBAJIIAaTh MATHIM CBETJIBIME KOoJbllaMu HproTOHA paBHO 9 MM. Pamuyc KpHBH3HEI TNH3BI
paseH 15 M. Haiitu 1uinHy BOJIHBI MOHOXpPOMAaTHYECKOTO CBETA, MMAAAIONIEr0o HOPMAabHO Ha yCcTaHOBKY. HabOmronenue
MIPOBOJIUTCS B OTPAXKCHHOM CBETE.

4. MeToau4yeckue MaTepuaJbl, onpeaesioinme Npoueaypy oueHuBaHUusA

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



Tanbl GOPMUPOBAHUSA KOMIIETCHIIMH

B Tabnune npuBeneHbl ONMCAaHUs IPOLEAYDP IPOBEAECHNSI KOHTPOIbHO-OLIEHOUYHBIX MEPOIPUATUN U
IpOLelyp OLEHHBAHMUS PE3YJIbTaTOB OOYyYEHHUS C IMOMOILBIO OLIEHOYHBIX CPEICTB B COOTBETCTBHU C
paboueii mporpaMMoi AUCHUIUTUHBI/TIPAKTUKH.

HanmenoBanue
OLEHOMHOTO OmnmcaHus MpoLEeAyPHI MPOBEACHUS KOHTPOIEHO-OIIEHOYHOTO MEPOTIPHUATHS
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
KontponmpHass pabota | BemmonaeHuss KP monp3oBatbess yueOHMKAMH, CIPaBOYHHKAMH, KOHCIIEKTaMHU JICKIHH,
(KP) TEeTpaasaMH JUId IPAKTUYECKHUX 3aHATUN HE Pa3pellCHO.
IIpenonaBaTens Ha NPAaKTUYECKOM 3aHSATHUH, MPEAIISCTBYIONIEM 3aHATUIO mpoBeaeHus KP,
J0BoJMT J1o oOyuatommuxcsi: remy KP, konndectso 3ananuii B KP, Bpems Boinosnnenus: KP
Jukrant mo ¢opMmyliaM HpPOBOAUTCS BO BpeMsl NpPaKTHYECKUX 3aHATHH. Bo Bpewms
NIPOBEJICHUS UKTAHTA II0JIb30BAaThCs YYEOHMKAMHM, CIIPAaBOYHHKAMHM, KOHCIIEKTaMH JIEKIUH,
TeTpaasIMU AJIS IPAKTUUECKUX 3aHATUH HE pa3perieHo.
IIpenonaBaTens Ha MPAKTUYECKOM 3aHATUH, MPEIISCTBYIOUIEM 3aHATUIO IIPOBEACHUS
JIWKTaHTa, JOBOJWT 10 OOyd4alommuxcs: TEeMy, KOJMYECTBO 3aJaHUM B AWKTaHTE, BPEMs
BBINOJIHEHUSI
Otyer u 3amuTa MO J1aOOPAaTOPHOH pabOTEe MPOBOJUTCS BO BpeMs J1aOOPAaTOPHBIX 3aHSTHIL.
Otyer [ODKEH COJIEp)KaTb: Ha3BaHHE, NENb paOOTHI, NPHOOPHI W TMPHHAAIECKHOCTH,
TEOPETHUYECKYI0 YacTh, pe3yJbTaTbl JSKCIEPUMEHTHI W HX 00paboTKy, rpaduueckoe
MIPEACTAaBICHNE PE3YIbTaToOB (€CiU 3TO TpedyeTcs), BBIBOJ. 3amura JIaOOpaTOpHBIX pPadoT
3amuTa 1abopaTopHON | MpegycMaTpuBaeT cobeceoBaHue 1Mo TeMe J1abopaTopHOi paboThl. 3amaHust U1 POBEICHUS
paboTsI 1a00paTOPHOI PabOTHl U KOHTPOJIBHBIC BOMPOCH! JJIsI MOATOTOBKH K OTYETY BBUIOXKCHBI 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 IIPETNOIaBaTeNb HE BO3BPAIIaeT 00yYatouuMCsl.
CpencTBO, MO3BOJIAIONICE OLEHUTh 3HAHUS, YMEHMS, HaBBIKM M (WJIM) OIBIT JESATEIbHOCTU
o0yyJaromierocst o TUCUUILTHHE.
IIpenoxaBarenp Ha MOCIEAHEM TIPAKTUYECKOM 3aHIATHH HAIIOMHHAET 0OyJaroNIMCsI, 9TO OHH
MOTyT MOCMOTPETh MepedeHb BompocoB K TecTy B @OC, pasMElmEHHOM B JIIEKTPOHHON
nH(pOopManNOHHO-00pa30BaTENbHON cpefe YHUBEPCUTETA, JOCTYIHON 0o0ydJaromeMycs yepe3
€ro JINYHBIN KaOHHET.

Jukrant no gpopmynam

TecTupoBanue

Jns  opraHuzanMd W OPOBENCHUS MPOMEXYTOYHOM arrectanmuu (B Qopme 53K3aMeHa)
COCTABJISIFOTCS TUIIOBBIE KOHTPOJIbHBIE 3aJlaHUsl WM HMHbIE MaTepHualibl, HEOOXOAMMBbIE IJIsi OLIEHKH
3HAHWW, YMEHUH, HAaBBIKOB U (WMJIM) OMbITA JEATEIBHOCTH, XapaKTEPU3YIOMIMX 3Tanbl (GOPMUPOBAHUSA
KOMIIETEHIIMH B Ipoliecce OCBOEHUS 00pa30BaTeIbHON MPOTrPAMMBI:

— IIepeYeHb TEOPETUUECKUX BOIIPOCOB K IK3aMEHY ISl OLIEHKU 3HAHUK;

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

[lepeueHp TEOPETMYECKHX BOIPOCOB W MEPEYHU THUIOBBIX MNPAKTHUUECKHUX 3aJaHUIl Pa3HOro
YPOBHSI CIIOXKHOCTH K 3K3aMeHy oOOydaromuecss MOJy4yaroT B Hayale ceMecTpa uepe3 3JIEKTPOHHYIO
nH(popmanrnoHHo-o0pazoBarenbHyto cpeny KpKT Upl'VIIC (nuunblit kabuHeT o0y4aroerocs).

Onucanue npoueayp NpoBeJeHus: NPOMeKYTOUHOH aTTecTAlMU B (pOpMe IK3aMeHa
W OLICHMBAHUS Pe3yJIbTATOB 00y4eHH

[TpomexyTouHas atrecrauus B ¢popMe 3K3aMeHa MPOBOJUTCS IMyTEM YCTHOro coOeceloBaHHUs IO
OuneraM. buneTsl cocTaBiieHbl TAaKUM 00pa3oM, YTO B KaKIbIH M3 HUX BKJIIOYAN B ce0s TEOpETHUYECKHE
BOIIPOCHI U IPAKTHUECKUE 3aJaHUSI.

buner comepXuUT: 1Ba TEOPETMYECKMX BOMIpOca Ul OLEHKHM 3HAHMU. TeopeTnueckue BOMPOCHI
BBIOMpPAIOTCS U3 MEPEYHsl BOMPOCOB K K3aMEHY; /Ba MPAKTHUUECKUX 3aJaHMs: OJHO W3 HUX JUIS OLEHKU
yMeHU# (BBIOMPAIOTCS M3 MEPEYHs] TUMOBBIX NMPOCTBHIX MPAKTUYECKHX 3a/JaHUIl K JK3aMEeHY); BTOpOE
MIPaKTUYECKOE 33/1aHHe JJISl OLEHKU HAaBBIKOB M (WJIM) ONBITA JEATEIbHOCTH (BBIOMPAIOTCS U3 MEpPEeUHs
TUIOBBIX IPAKTUYECKUX 3a/1aHUH K SK3aMEHY).

PacnipenienieHne TEOpeTUYECKUMX BOMPOCOB M MPAKTHUYECKUX 3aJaHUi M0 HK3aMEHAlMOHHBIM
OuneraM HaXOAMUTCS B 3aKPbITOM AJIsi oOydarommxcst goctyne. Pazpaborannbiii komriekT ousneros (30
OWJIETOB) HE BBICTABISIETCS B JJIEKTPOHHYIO HMHQOpMAIMOHHO-00pazoBatenbHyo cpeny KplKT



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

Ha skx3amene oOyuaromiuiicsi 6eper OWiIeT, /UIsl MOATOTOBKH OTBETAa HA IK3aMEHAIMOHHBIA OWIIET
oOyuJarolemMycsi OTBOIUTCS BpeMs B mpenenax 50 muHyT. B mporecce oTBeta oOydaromierocss Ha
BOIIPOCHI U 3aJjaHusl OusieTa, IpernoaaBaTesb MOXKET 3a7aBaTh JOMOIHUTEIbHbIE BOIPOCHL.

Kaxnpiii Bompoc/3aanue Owiera OIECHUBACTCS MO MATHOAUIBHON CUCTEME, Jaiee BBIYUCIISICTCS
cpenHee apu(METHUECKOe 3HAueHUE OIEHOK, MOJIYYEHHBIX 3a KaxkIblii Bompoc/3aganue. Cpennee
apudmeTnyeckoe 3HaUCHUE OLIEHOK OKPYTIISETCS JI0 IIEJIOTO 10 MPAaBHIaM OKPYTIICHUS.

Oopa3sen 3k3aMeHANMOHHOTO OUJIeTa

JK3aMeHAIMOHHDII omJteT Ne 1 yTBep)Kﬂa}Oi, .
o JucHUuILIuHEe «Pu3nKa» 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 3aJaHHs WU MHBIE MaTepUalbl, HEOOXOAUMBIE ISl OLEHKU
3HAHWW, YMEHUH, HABBIKOB W (WMJIM) OMbBITA JEATEIBHOCTH, XapaKTEPU3YIOIIMX 3Tanbl (OPMUPOBAHUS
KOMITIETEHIIHI B Mpoliecce OCBOCHUS 00Pa30BaTeIbHON MPOrpaMMbl» MPUBEICHBI TUIIOBBIE KOHTPOJIbHBIE
3alaHusl, JI1 OLEHKH PEe3yJbTAaTOB OCBOCHHUS OOpa30BaTENIbHOW MPOTPaMMBI. 3aJaHus, MO KOTOPHIM
MIPOBOJSTCS KOHTPOJIBbHO-OIIEHOYHBIE MEPOIPUATHS, O(OPMIIAIOTCS B COOTBETCTBMM ¢ (popmamu
oopMJIEHHS OILICHOYHBIX CPEJCTB, IPUBEICHHBIMU HHUXXE, W HE BBICTABISIIOTCS B DJIEKTPOHHYIO
unpopmanronHo-odpazoBarensuyto cpeny KpKT UpI'VIIC, a xpanstcs Ha kadenpe-pazpaboTunke
®OC na 6ymaxkxnom Hocutene B cocrae ®OC 1o AUCIUTUIMHE.






