OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKIACHUE
BbICLIEr0 00pa30BaHuUs
«MpKyTCKH TOCYAapCTBEHHBIH YHUBEPCUTET MTyTEH COOOIICHUS»

(®I'BOY BO UpI'YIIC)
YTBEPXJIEHA
MPUKAa30M PEKTOpa
oT «30» masg 2025 r. Ne 51
b1.0.10 ®u3uka

pabouyas mporpaMma JUCHHUILIAHBI
CriennanbHOCTh/HaIpaBiieHne noarotoBku — 27.03.02 YipapiieHHue Ka4ecTBOM
Crneunanmmzanus/nmpodpuns — YmpaBieHHe KayecTBOM B IPOU3BOJICTBEHHO-TEXHOJIOTHYECKUX
cucTeMax
KBanudukarus BeIycKHHKA — bakanaBp
®opma u cpok 00yueHus — ouHas ¢popma 4 roaa
Kadenpa-pa3zpaboruuk nporpammbl — OU3nKa, MEXaHUKA U IIPUOOPOCTPOCHUE

OOmas Tpy10eMKOCTb B 3.€. — 8 DopMBI IPOMEKYTOUHOM aTTeCTAlU
Yacos mo yueoHomy ruiany (YII) — 288 ouHast (popma o0ydIeHUS:
3aueT 1 cemecTp, IK3aMeH 2 ceMecTp

Ounas popma 00yueHust Pacnpenesenue 4acoB JUCUHMILVIMHBI 10 ceMecTpaM
Cemectp 1 2 Hroro
Bun 3anaruii Yacos o YII Yacos no VII Yacos no YII

AyAUTOpPHAs1 KOHTAKTHas

pa6ora no BuaAaM yueOHbIX 68 68 136

3aHATHIH/

B T.4. B popme ITIT*

— JICKITUH 34 34 68

— IpakTHYECKHE (CEeMHUHAPCKUeE) 17 17 34

— nabopaTopHBIE 17 17 34

CamocrosiTesibHasi pagoTa 76 40 116

JK3aMeH 36 36
Hroro 144 144 288

HNPKYTCK

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

B
H

Mopnucant ®re0Y BO UplYTC Tpodumos HO.A. ,Cll _

009B9D93267016946D4792FA33A1E1FAES ¢ 22 anusaps 2025 r. no 17 anpens 2026 r.Mognuce

COOTBETCTBYET (haviny AOKyMeHTa I/IPI'V \_\C.




PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM BBICIIEro oOpa3oBaHUs — OakajaBpuaT IO
HanpaBieHuo noArotoBku 27.03.02 VYmopaBineHue KauyecTBOM, YTBEpKAEHHbIM [Ipukazom
MunucTepcTBa HayKH | Bbiciero oopasosanus Poccuiickoit @eneparuu ot 31.07.2020 Ne 869.

[Mporpammy coctaBui(u):
crapuuii npenoaasareib, A. C. EMenbsHoBa

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha
3acenanuu kadenpol «Dusznka, MexaHuka u mpuOOpoCTpoeHHE», MPOTOKON OT «20» masg 2025 r. No
14

3aB. kadenpoii, KaH/. TEXH. HayK, TOI[EHT C.B. ITaxomoB

COTI'JTACOBAHO

Kadenpa «Ynpapnenue kauecTBOM U UHXKEHEpHas rpadukay, mpoTokod oT «20» mas 2025 r. Ne 10

3aB. kadenpoii, KaHJ. TEXH. HayK, JIOI[EHT E.JI. MonyanoBa



1 IIEJIA Y 3AJAYM JUCHUTIINHBI

1.1 Heau TUCUMIITAHBI

1 CO3JJaHNC 0a3bl JJIA N3YYCHUA HpOd)CCCI/IOHaJ'IBHBIX 1 CIICIUAJIbHBIX OUCIIMIIINH

(hopMUpOBaHHUS IIEIOCTHOTO MPEACTABICHUS O (PU3NYESCKUX 3aKOHAX OKPYKAIOIIET0 MUpPa B UX CAUHCTBE U
B3aMMOCBSI3H, 3HAKOMCTBO C HAYYHBIMU METOJaMH TTO3HAHUS
1.2 3agaum JMCHUIIHHBI

M3ydCHHE OCHOBHBIX (PM3MYECKUX SBICHHM M OBIAaJCHHE Ha HEOOXOAMMOM I OakamaBpa YpOBHE
1 (yHZaMEHTANbHBIMU TOHATHSMH, 3aKOHAMH, TEOPHSIMH (HU3HMKH, IMPABIIBHBIM MOHUMAaHHEM T'PaHHIl
TMPUMEHAMOCTH (U3NIECKUX MOHSATHI, 3aKOHOB M TEOPHH

OBJIaJICHUE NTPUEMaMH U METOJJaMH PEIIeHNUS 3a/1ad U3 pa3InuHbIX o0sacTeil (GU3UKK, TIPUMEHEHUS 3HAHUH
OCHOB ()yHIaMEHTAIBHBIX TEOPUIl IUIsl YCIIEIIHOTO OCBOCHHUS (PU3UKHU

1.3 I_le.m, BOCIIMTAHHUSA U 3a1a4YU BOCIIHUTATEJIbHOM paﬁon B paMKax JUCHUIIIMHBI

[IpodeccrnoHanbHO-TPYIOBOE BOCTIHTAHNE 00yUJaOIINXCs

Ienb mpodeccnoHaIbHO-TPYI0BOTO — (HOPMHUPOBAHUE Y O0YUAFONIUXCS OCO3HAHHOW MPO(ECCUOHANTBHOM OpUCHTALINHY,
MOHMUMaHHS OOIIECTBEHHOTO CMBICJIA TPYAa W 3HAYUMOCTH €ro Jyisi ce0sl JIMYHO, OTBETCTBEHHOI'0, CO3HATEIBHOTO U
TBOPYECKOT0 OTHOIIEHHS K OyAyle NesTeIbHOCTH, TPO(heCcCHOHANBLHON ITUKH, CTIOCOOHOCTH MPEIBHICTh N3MEHEHHS,
KOTOpPBbIE MOTYT BO3HHKHYTh B NPO(GECCHOHATIBHOU ESTENbHOCTH, M YMEHHUIO paboTaTh B HM3MEHEHHBIX, BHOBb
CO3[IaHHBIX YCIIOBHSX TPY/Ia.

Ienb BOCIUTAHUS JIOCTUTAETCS 110 MEPE PEIICHUS B €IMHCTBE CICAYIONUX 3a/1au:

— (popMuUpOBaHKE CO3HATEIHLHOTO OTHOIICHHS K BRIOpaHHOI Ipodeccuu;

— BOCIHUTAaHUE YECTH, TOPAOCTH, JIIOOBH K MpPO(eccHu, CO3HATEIbHOrO OTHOIIECHHS K Npo(eccCHOHANBHOMY IOMrY,
MMOHUMAEMOMY KaK JIMYHAst OTBETCTBCHHOCTh M 00S3aHHOCTb;

— (popmupoBaHKE NCHX0JIOTUH NpodeccroHana;

— (opmupoBanue MpoeCCHOHATBHOMN KYIBTYPBI, 3ITUKU MPOPECCHOHATEHOTO OOIICHUS;

— (hhopMHUpPOBAHUE COIUATTLHON KOMIICTCHTHOCTH U JIPYTHE 33[1auH, CBSI3aHHBIC ¢ UMUKEM MPO(ECCHH U aBTOPHUTECTOM
TPaHCIIOPTHOM OTpaciu

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

brox/gacte OIIOII ‘ brnok 1. luctuniunst / O0s13aTenbHast 4acTh

2.1 IncuMnJiMHbI ¥ IPAKTUKH, HA KOTOPBIX OCHOBBIBAETCSl H3yYeHHEe JAHHOM M CHMIIIMHbI

1 ‘ JucuuiuinHa u3yvaeTcs Ha HayaJbHOM dTane (OpMUPOBAHUS KOMIIETEHIIMU

2.2 I[I/[CIII/IHJ'[I/IHLI U IMMPAKTUHKH, JISI KOTOPbLIX U3YyYCHUE JAHHOM M CHMIIJIHHBI
HeoﬁXOIlﬂMO KakK NpeamecTByoiee

1 b1.0.11 Xumus

2 Bb1.0.26 BeposTHOCTHBIE METO/IBI 1 OCHOBBI MOJICTTMPOBAHUS

3 b1.0.27 MaremaTudeckasi JOruka

4 b1.0.28 Teopernyeckasi MEXaHHUKa

5 b1.0.29 DnexTpoTexHUKa U JJIEKTPOHHUKA

6 b1.0.30 MarepuanioBeaeHue

7 Bb3.01(1) [ToaroroBka K mpoueAype 3alXThl BBITYCKHOH KBATH(UKAIIHOHHON paboTHI

3 IIVIAHUPYEMBIE PE3YJIBTATBIOBYYEHUA ITO AUCHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSMMU K PE3YJIbTATAM OCBOEHUSA
OBPA3OBATEJIbHOM ITPOTI' PAMMBI
Koa n Koa n HaumeHoBaHMe
HaMMeHOBaHHe HHANKATOPA J0CTH:KEHUS Inanupyemble pe3yJbTaThl 00yUeHHsI
KOMIETeHIIUH KOMIIeTeHIInI

OIIK-1 Cnocoben 3HaTh: METO/IbI TEOPETUIECKOTO U IKCIIEPIMEHTAIEHOTO
aHATN3UPOBATH HCCIICTOBAHUS
3a1a4u1 OIIK-1.1 3HaeT ocHOBHBIE YMeTb: UCTIONB30BaTh METO/IbI TEOPETHUECKOTO U
po¢eCCHOHATIBHOM METOJIBI TEOPETHIECKOTO U 9KCIIEPUMEHTAILHOTO UCCIIEI0BAHUS

JIEATEILHOCTH Ha
OCHOBE TTOJIOKEHUH,
3aKOHOB U METOJIOB
€CTECTBEHHBIX HAyK U

OKCIICPUMEHTAJIBHOTO
HCCIIeIOBAHUS 00BEKTOB,
MIPOLIECCOB U SBJIEHUI

Bnaneﬂ): HaBBIKaMU IMIPUMEHCHUSA TCOPETUICCKUX U
OKCIICPUMEHTAJIbHBIX METOAOB MCCIICJOBAHUA

MaTeMaTUKU
OIIK-2 Cnocoben OIIK-2.1 BeisBisieT u 3HaTh: PU3NUECKHE OCHOBBI MEXaHUKH, FINEKTPHIECTBA U
(dhopmynupoBathb KIacCuUIUpyeT PU3NKO- MarHetusma, GU3uKY KoeOaHuil 1 BOJTH, KBAHTOBOM
3a1auu MaTeMAaTUYECKUE MTPOLECCHI, (U3KKH, SITEKTPOTMHAMHKH, CTATUCTHYECKON (DU3UKH U
npodeccHOHAIBEHOM MIPOTEKAIONINe Ha 00BEKTE TEepMOAMHAMUKH, aTOMHON U SAEPHON (PHU3HKY;

JIeSITEIbHOCTU Ha
OCHOBE 3HAHMI

po¢eCCHOHATBHOM
JIeSITeIIbHOCTH

(dyHaMeHTalbHbIE TIOHSTHS, 3aKOHBI M TEOPUH
KJIACCHMUYECKOM M COBPEMEHHOM (DH3UKH




MIPOGMITEHBIX YMeTh: TpUMEHSTh (U3NIECKHUE 3aKOHBI I PEIICHUS
paszienos MIPaKTHYECKHX 3a/1a4; IPOBOAUTH U3MEPEHUs, 00pabaThIBaTh
MaTeMaTHYeCKUX U U NPEJCTaBIISATh PE3YJILTATHI
€CTECTBEHHOHAYYHBIX Bramers: MeTomamu onrcaHus GU3NIECKUX ABICHUN 1
JMCIUTUIAH TIPOIIECCOB, OTPEACIIAIONINX IPHUHIIAIT PA0OTHI PA3THIHBIX
(MonyJteit) TEXHUYECKHUX YCTPOUCTB
4 CTPYKTYPA U COAEPKAHUE JUCHHUIIJIMHBbI
OuHnas ¢popma *Kox
Kon HaumeHoBanue pa3iesioB, TeM H BHIOB padoT c Hackt anul;i:Topa
emeerp Jex Hp J1ab CP I?OOREEZTCZHH";H
1.0 | Pazgen 1. MexaHuKa U 3JIeMeHTHI CHELUATBHONH TeOPUH
OTHOCHTEJIBHOCTH.
11 OIlK-1.1
Tema 1. Kunemarnka 1 2 2 6 OIK-2 1
1.2 | Tema 2. JluHaMHKa NOCTYHATENLHOTO M BpPaIATEIBHOI'O OIIK-1.1
1 6 2 8
TBIDKEHUS OIIK-2.1
1.3 | Tema 3. 3aKkoHBI COXpPAaHEHHS B MEXaHHKE. OJIEMEHTHI OIIK-1.1
. 1 4 1 4
CIIeIMAJIbHON TEOPUH OTHOCUTEIbHOCTH OIlK-2.1
1.4 | JIaboparopHas pabota «Uzyaenue JUHAMUKA
BpalaTeIhbHOTO JBIKCHUS Ha KPECTOOOPa3sHOM MasTHHUKE 1 3 5 OIlK-1.1
(mastaEK OO6epbOeka)»/ JlabopatopHas padora «IIpoBepka OIlK-2.1
OCHOBHOT'O YPaBHEHHUsI BPAIIATEILHOTO ABUKESHUS
1.5 | JIaboparopHas pabota «Uzydenue JUHAMUKA
MOCTYNATEIBHOTO JBUKEHHSI TBEPAOTO TENa MO HAKIOHHOM 1 3 5 OIlK-1.1
mwrockoctiy/ JlaboparopHas pabota «/3ydeHne NUHAMHKH OIlK-2.1
MTOCTYTATEFHOTO ABIKCHHS Ha MaInHe ATBYIa»
2.0 | Pazgen 2. MoJjekyasipHasi (craTuctudeckas) ¢pusuka u
TePMOIUHAMHKA.
21 OIIK-1.1
Tema 4. MonekyisipHas (craTuctuueckast) pusnka 1 4 2 6 OIK-2.1
2.2 Tema 5. MonekynsipHas (cTaTicTHYecKas) HU3UKa 1 5 2 6 8g§:;i
2.3 | JlaboparopHas pabora «OnpeneneHne  OTHOIICHUS
TerioeMkocTeid Bozayxa Cp/Cvy» JlabopatopHas pabora OIlK-1.1
N 1 3 5
«OmpeneneHue  OTHOILEHUS  TEIUIOEMKOCTEH  BO3JyXa OIlK-2.1
meronoM Knemona-/lezopmar
2.4 | JlabopatopHass pabora «OmnpenencHue Kod(pPUIHECHTA
BHYTPCHHETO TPEHHUS B OJKAOKOCTH TIPU  Pa3THYHBIX OIK-1.1
Temneparypax»/ JlaboparopHas pabora «OmpeneneHue 1 3 5 OHK-ZI 1
KOX(pUIHEHTa BHYTPEHHETO TPEHUS KHUIKOCTU MO METOIY '
Crokca»
3.0 | Paszaen 3. DaexkTpuuecTBo.
3.1 OIlK-1.1
Tema 6. DnexTpocraTruka 1 7 4 8 OIK-2 1
3.2 . . OIIK-1.1
Tema 7. IlocTOSHHBIHN 2TEKTPUIECKUI TOK 1 6 4 8 OIK-2.1
3.3 | Jlaboparopuas pabora «M3ydeHue O0OOOIIEHHOIO 3aKOHA
OMa ¥ u3MepeHHe JJIEKTPOJABMKYLIEH CHJIBI METOJ0M
OIIK-1.1
komneHcarum»/  JlaboparopHast — pabota  «M3mepenue 1 3 5 OIK-2 1
COIPOTHBIICHHUS MPOBOJHUKOB C TOMOIIBIO  MOCTHKA
Yurcona»
3.4 | JlaboparopHas pabora «MogenupoBaHue
. OIIK-1.1
JMEeKTPOCTaTHYeCKUX  monei»/ JlaboparopHas pabota 1 2 5 OIK-2 1
«M3y4eHne mporiecca 3apsiia 1 pa3psiia KOHJeHcaTopay '
dopma MpoMeXyTOYHOH aTTeCTaluy — 3a4eT 1 OIK-1.1
OIIK-2.1
4.0 | Paznen 4. MarHeTusm.
4.1 OIIK-1.1
Tema 8. MarauTtHoe noJie 2 4 2 3 OIK-2.1
4.2 OIIK-1.1
Tema 9. DnexTpoMarHuTHass UHIYKIIHS 2 3 2 2 OIK-2.1
4.3 | Tema 10. MaruutHble CBOMCTBA BeleCTBa 2 2 |05 2 OIIK-1.1




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas ¢opma *Kon
Kon HaunmeHoBanue pa3ie/ioB, TeM M BUAOB padoT Cemectp Hacwt ;:f:;:;‘:sﬁz
Jlex Hp JIa6 crp KOMIIETEHIIUH
OIIK-2.1
4.4 | Tema 11. OCHOBBEI TEOpHUH Makcseima IUTS 2 2 05 2 OIlIK-1.1
AIEKTPOMArHUTHOTO TIOJIS ' OIlK-2.1
4.5 | Jlabopatoprass ~ pabora  «OmpexmeneHne  MarHUTHOM
OIIK-1.1
MIpoHHUIaeMocTH QeppomarHeTuka»/ JlaboparopHas paboTa 2 3 3 OIK-2 1
«DNMEKTPOMATrHUTHAS HHIYKIIUS '
4.6 | JlaboparopHass pabora «l3ydeHWe MarHUTHOTO MOJIS
OIIK-1.1
conenouna»/ JlabopatopHas paboTa «Omnpenenenue 2 3 3 OIK-2 1
YZENBHOTO 3apsijia IEKTPOHa»
5.0 | Pasnen 5. KosieOanus 1 BOJIHBI.
51 Tema 12. MexaHn4eckue 1 3JIEKTPOMarHUTHBIE KOJIEOaHUs 2 4 2 2 ggﬁ:;i
52 Tema 13. Bonnsl 2 2 1 2 8g§:;i
5.3 | JlabopatopHass pabota «BBIHY)KICHHBIE JJIEKTPUUCCKUE 2 3 3 OIlK-1.1
KoeOanus. PesonaHcy OIlK-2.1
6.0 | Pa3nen 6. BostHOBasi M1 KBAHTOBasI ONITHKA.
6.1 Tema 14. BonHoBas ontuka 2 6 4 3 ggﬁ:;i
6.2 Tema 15. KBanToBast onTrka 2 6 | 25 3 ggﬁ:;i
6.3 | JlabopatopHas paborta «MHTEphepomeTpudecKuil METON
U3MepeHuss ~ MajblX  gedopMammii W TOKa3aTens 5 3 3 OIlK-1.1
npenomieHus»/ Jlabopatopuas pabota «JludpakiponHas OIlK-2.1
pemieTkay
6.4 | JlabopatopHass pabora «/3ydeHHEe 3aKOHOB TEIUIOBOTO
m3nydeHus»/ Jlabopatopras pabora «/3yueHHEe OCHOBHBIX 2 3 3 OIK-1.1
OIIK-2.1
3aKOHOB BHEIIHETO GoTodhdeKrTay
7.0 | Pa3gen 7. KBanroBas ¢pusuka, pusnka aroma, 3JieMEeHTHI
siiepHOi Gpu3MKH M (PU3MKHU IJIeMEHTAPHBIX YACTHUIL.
71 Tema 16. Teopust atroma Bogopoza mo bopy 2 1 |05 1 835;1
1.2 Tema 17. DnemMeHTHI KBAHTOBON MEXaHUKU 2 2 0.5 1 8g§:;i
7.3 | Tema 18. DneMeHTH COBPEMECHHOW (H3HKH aTOMOB W 2 1 | os 1 OIlK-1.1
MOJICKYIT ' OIlK-2.1
74 | Tema 19. DOnemeHTsl sAepHOW (GHU3MKH H  (QU3MKK 5 1 1 1 OIIK-1.1
AJIEMEHTaPHBIX YaCTHII OIlK-2.1
7.5 | Jlabopatopnas pabora «lIloctymatest bBopa. Crmektp
U3IydeHUusT atoMa Bopopoaay/ JlaboparopHas pabota 5 2 5 OIIK-1.1
«Ompeaenenue pe30HAHCHOTO MOTeHITMAaNa MeTogoM DpaHka OIlK-2.1
I'epua»
dopma NpoMeXyTOYHO aTTeCTallMK — K3aMeH 2 36 OIK-1.1
OIIK-2.1
Hroro yacos (0e3 yuéra 4acoB Ha IPOMEKYTOUHYIO 68 | 34 | 34 | 116
aTTECTAIINIO)

5 ®OH/I OHNEHOYHbBIX CPEACTB JJIsA ITPOBEJIEHUA
TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U TIPOMEKYTOYHOM
ATTECTALUHU OBYYAROILIUXCA MO AUCIUIIJIIMHE

@DOHJ OLIEHOYHBIX CPEACTB AJIs IPOBEJECHUS TEKYIEro KOHTPOII YCIEBAEMOCTH U IPOMEXKYTOUHOM aTTecTaluu
0 AUCUHIUIMHE 0(OpMIIEH B BHE NpriioxkeHust Ne 1 k paboydeit mporpaMme AUCLMIUIMHBI M pa3MeNIeH B 3JIEKTPOHHON
nH}popManmoHHO-00pa3oBaTeIbHOM cpenie Y HUBEpCUTETa, JOCTYITHOW 00yYaloIeMycst Yepe3 ero JMYHbIH KaOuHeT

6 YYUEBHO-METOJUYECKOE U UH®OPMAILIMOHHOE OBECIIEYEHUE
JUCHMUIIIAHBI

6.1 YueOHas auTepaTypa

6.1.1 OcHoBHas TUTEpPaTypa




bubaunorpaduueckoe onucanue

Kom-Bo 3k3.
B OuOMoreke/
OHJIAMH

6.1.1.1

Tpodumona, T. 1. Kypc ¢uzukn : yued. mocodbue / T. Y. Tpopumosa. — 21-e m3x.,
crep. — M. : Akagemus, 2015. — 560 ¢. — TekcT : HemOCpeACTBESHHBIH.

63

6.1.1.2

Bonpkenmreiin, B. C. CoopHuK 3a1a4 110 00meMy Kypey Qu3HuKH : yaed. mocodue
JUTS CTYAEHTOB TexH. By30B / B. C. Bonpkenmreiin. — U3zn., nomn. u mepepad. —
CII6. : Coem. muT., 2002. — 327 ¢. — TeKcT : HermocpeICTBECHHBIM.

330

6.1.2 JlonoJHUTEIbHAS JUTEPATYPA

bubnunorpadpuueckoe onucanue

Kom-Bo 3k3.
B OuOIHMoTeke/
OHJIAMH

6.1.2.1

Du3MYEeCKUi TPAKTHKYM I10 JICKTPUIECTBY, MATHETH3MY H 3JIEKTPOMAarHUTHBIM
KoseOaHusM : yaebd. mocobue mo qucturumae "Omuka" / denep. areHTCTBO XK.-A.
TpaHc., UpkyT. Toc. yH-T myTei coodmt. ; cocT. A. U. Unnapuonos [u ap.]. —
Upkyrck : UpI'YIIC, 2015. — 148 ¢. — Tekcr : HenocpeCTBEHHBIH.

366

6.1.2.2

Ommuka / O. B. T'opesa, 0. A. I'puropsesa, T. A. Konecaukora, O. JI. HukoHoBHY.
— HUpkyrexk : UpI' VIIC. — Y. 2. — 104 ¢. — URL:
https://e.lanbook.com/book/117572 (nata obpamenms: 18.03.2025). — TekcT :
3JIEKTPOHHBIN.

Ounaitn

6.1.2.3

T'opesa, O. B. ®uzuka. B 2 4. Y. 1 : yueObHO-MeTOaImuecKoe nocodue / O. B.
T'opesa, 0. A. I'puropseBa, T. A. Konecuukosa, O. JI. Hukonosuy, B. 1.
Bapeimankos. — Upkytcek : UpI'VIIC, 2017. — 120 ¢. — URL:
https://e.lanbook.com/book/134679 (mata obpamenus: 18.03.2025). — TekcT :
3JIEKTPOHHBIN.

Ounnaig

6.1.2.4

T'opesa, O. B. ®usnka : yue6.-metoq. mocodue : B 2 4./ O. B. 'opesa [u gp.] ;
®denep. areHTCTBO XK.-A. TPaHCIL, IpKyT. roc. YH-T myTe#t coobm. — MpKyTck :
HpI'VIIC, 2017. — Y. 1. — 120 c. — TekcT : HemocpeICTBCHHBIM.

372

6.1.2.5

I'opesa, O. B. ®usuka : yueb.-meto. nocodue : B 2 4./ O. B. I'opesa [u ap.] ;
denep. areHTCTBO XK.-7. TpaHCIL., MpKyT. roc. yH-T myTeit coobr. — MpKyTck :
Hpl'VIIC. — Y. 2. — 104 ¢. — TekcT : HenocpeICTBEHHBIH.

368

6.1.2.6

®dusnyecKuii IPaKTUKYM IO ONTHKE : yue0.-MeTO/. MocoOue 1Jis CTYACHTOB BCeX
CHeUaIbHOCTEH 04. ¥ 3204. ()OPM 00YUEHHS 110 BBIMOJHEHUIO J1a0. paboT
"BonHoBast 1 kBaHTOBas onTHka" / demep. areHTCTBO XK.-JI. TPAHCIL. ; cocT.: B. 1.
bapeiiaukos [u ap.]. — Upkyrek : UpI'VIIC, 2011. — 52 ¢. — Texcr :
HENOCPEACTBEHHBII.

322

6.1.2.7

MexaHI/IKa, MOJICKYJIApHas (I)I/I3I/IKa 1 OCHOBBI TECPMOJUHAMUKHU | METOA. YKa3aHUA K
BBITOJIHEHHIO J1a0. paboT mo aucuuiuinHe "®u3nka" U1 CTYJeHTOB THEBHOIM U
3a04. hopm oOyueHus / Denep. areHTCTBO K.-A. TpaHCIL., VIpKyT. roc. yH-T myTeit
coobr. ; coct. H. H. JIsxoB. — Upkyrck : UpI'VIIC, 2013. — 43 ¢. — Teker :
HENOCPEACTBEHHBII.

193

6.1.2.8

JlaGopaTopHsIil IPakTUKYM 110 (PU3UKE ¢ KOMIBbIOTEpHBIMH MoaeisiMu / Denep.
areHTCTBO X.-JI. TPaHCIIL., IpKyT. roc. yH-T myTei coobur.; coct.: O. B. fAnuyk, T. A.
Komnecuukosa, O. JI. Hukonosuy. — Hpkytck : UpI'YIIC, 2008. — Y. 1. — 43 c.
— TekcT : HenocpeACTBEHHBII.

151

6.1.2.9

JlaGopaTopHBIH MPAKTUKYM 110 (PU3UKE C KOMITBIOTEPHBIMH MOAEISIMH : METOJI.
yKa3aHU Ul CTYACHTOB BCEX CHENHANbHOCTEH 04. ¥ 3204. GOpM 00ydeHHS 10
BBINOJIHEHHIO J1a0. pabot "DnexkrpudecTBo U MarHeTH3M'" / dexep. areHTCTBO XK.~ 1.
TpaHciL., UpkyT. roc. yH-T myTeit coobm. ; coct. O. JI. Hukonosuy, T. A.
Konecnukosa, O. B. fAnuyk. — Upxkytck : UpI'YIIC, 2009. — Y. 2. — 41 ¢c. —
TekcT : HenmoCpeICTBEHHBIH.

150

6.1.2.10

JlaGopatopHbIi PakTUKYM 10 (PU3UKE C KOMITBIOTEPHBIME MoiessiMu / Denep.
areHTCTBO X.-JI. TpaHCI., IpKyT. Toc. yH-T myTe# cooodm. ; cocT. T. A.
Konecuukosa, O. B. AAnuyk, O. JI. Hukonosud. — Hpkyrck : UpI VIIC. — Y. 3. —
48 c. — TeKcT : HeNoCPEeACTBEHHBI.

151

6.1.2.11

Konecuukona, T. A. BoaHoBas onTuka : TEKCT JIEKIUH 10 qucHuinirHe "du3nka"
JUISL CTYACHTOB BCEX CIeNUaNbHOCTel 04. popmbl o0yuenus / T. A. KonecHukosa ;
M-Bo nyteii coobur. PO. — Upkyrck : UpI'YIIC, 2004. — 56 ¢. — Tekcer :
HENOCPEACTBEHHBIH.

276

6.1.2.12

Bapeirankos, B. . KBanToBast ontuka : yue6. mocodue / B. U. bapbimankos ;
denepanbpHOE areHTCTBO KEJIE3HOIOPOXKHOTO TpaHcnopTa, UpkyT. ['oc. yH-T myTeit
coobmmennsi. — Mpxyrek : UpI'VIIC, 2007. — 31 ¢. — TeKcT : HenmocpeICTBEHHbIH.

97

6.1.2.13

Bapsimnukos, B. 1. ®usuka atoma 1 aTOMHOTO A1pa : Kypc JAeKIUH 10
mucnutuirHe "Ou3uka" s CTYJCHTOB BCEX CICIHATbHOCTEH 0YHON GopMBI
oOyuenust / B. U. Bapeimankos ; ®@exnep. areHTCTBO XK.-A. TpaHc., Mpkyr. ['oc. yH-

97




T myteit coobmenns. — Mpkyrtek : UpI' YIIC, 2007. — 49 ¢. — Teker :
HENOCPEICTBEHHBIN.

6.1.2.14

Bapeimaukos, B. . DnekTpoMarHuTHOE M3Iy9eHHE U BOJIHEI : METO/. TTocoone / B.
W. Bapeimmaukos, T. A. Konecankosa ; UpkyT. roc. yH-T myTe#t coobm. — UpKyTck 289
: UpI'VIIC, 2016. — 88 c. — TekcT : HemocpeaCTBEHHBIH.

6.1.2.15

Wnnapronos, A. U. Kypc nekmuii mo MoJeKysipHOH (pU3UKE M TEPMOINHAMHUKE

yue0. mocobue 1mo pu3mKe I CTYAEHTOB BCeX CIEeINaNbHOCTEH TeXH. By30B / A. 1. 143

Wnnapuonos ; @enep. areHTCTBO XK.-7. TPAHCIL., IpKyT. TOC. YH-T IyTel coodm. —
Upkyrck : UpI' VIIC, 2009. — 92 ¢. — TekcT : HenocpeICTBEHHBIN.

6.1.2.16

Wnnapuonos, A. . Mexanunueckast paboTa 1 SHEprHs. DJIEMEHThI TEOPUH
OTHOCHTEJIFHOCTH : TEKCT JIEKIHH 110 001, pusuke / A. . Unnapuonos ; M-Bo
o 249
myTeit coobm. PD, pkyT. HH-T HHXKEHEPOB XK.-A. TpaHc. — HMpkyrtck : UpUUT,
2000. — 34 c. — TeKcT : HeToCPeACTBEHHEBIH.

6.1.2.17

Wnnapuonos, A. . Mexannyeckne KoieOaHus M BOJIHBI | TEKCT JISKIMHU 10 001eit
¢usuke / A. Y. UnnapuoHos ; M-Bo myteit coob. PO, MpkyT. nH-T HHXEHEpOB 247
K.-1. Tpancn. — Mpkyrcek : UpUUT, 2000. — 46 ¢. — TekCT : HemocpeACTBEHHBIH.

.3 YueOHO-MeTOANYECKHE PA3PA0OTKH (B T. 4. VIS CAMOCTOSITEIbHOI padoThl 00y4alOIIUXCSI)

Komn-Bo 3Kk3.
Bubmmorpadudeckoe onmcanme B Oubnmorexe/
OHJIANH

6.1.3.1

EmenbsiHoBa, A.C. Mertoanyeckue ykazaHus 0 u3ydeHuto qucuuiuiviel b1.0.10
Om3nKa 1Mo HanpasiIeHUIo moAroToBkH 27.03.02 YnpasieHnue kauecTBOM, IPOQIIIH
YnpasneHne Ka4ecTBOM B IPOU3BOICTBEHHO-TEXHOJIOTHIecKuX cuctemax / A.C.
EmenssHOBa; UpI'YIIC. — Upkytck: UpI' VIIC, 2025. — 17 c. - Tekcr:
anekTpoHHbIi. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_63756_ 1492 2025 1 signed.pdf

Ounnaig

6.2 Pecypcbl HHGOPMALMOHHO-TeJIeKOMMYHUKALMOHHOM ceTH «UHTepHeT»

6.2.1

DnekTpoHHO-0MONMHoTeuHas cucteMa «M3narensctBo Jlanby, https://e.lanbook.com/

6.3 IlporpamMmmHoe o0ecnieueHre 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

6.3.1 bazoBoe nporpamMmMHoe o0ecrieueHue

6.3.1.1

Microsoft Windows Professional 10, rocymapctBeHHblli KOHTpakT oT 20.07.2021 Ne
0334100010021000013-01

6.3.1.2

Microsoft Office Russian 2010, rocymapctBeHHbIH KOHTpakT oT 20.07.2021 Ne 0334100010021000013 -
01

6.3.1.3

FoxitReader, cBo601HO pacnpocTpaHseMmoe mporpammuoe obecrneuenue http://free-software.com.ua/pdf-
viewer/foxit-reader/

6.3.14

Adobe Acrobat Reader DC cB0oOOmHO pacmpocTpaHsieMOe MPOrpaMMHOE  OOecreyceHHe
https://get.adobe.com/ru/reader/enterprise/

6.3.1.5

Supexc. Bpaysep. IlpuknagHoe mnporpamMmHoe obecniedeHne oOmero HasHadeHus, OQucHble
MIPUIIOKEHNUS, JTUIEH3UA — CBOOOIHO paclpoCcTpaHsIeMoe IporpaMMHoOe obecriedueHue 1o JumeHsuu BSD
License.

6.3.2 Cnenuaau3upoBaHHOE IPOrPaMMHOe obecneyeHHue

6.3.2.1

QJIEKTPOHHBIH 00pa3oBaTedbHbId MPOAYKT "BupTyanbHblii npakTukyM 1o ¢usuke mis BY3os",
nuieH3nonnoe cornamnienue Ne21/05 ot 6 nexadpst 2005 ©

6.3.3 NHdopmanuoHHbIE CIPABOYHbIE CHCTEMbI

6.3.3.1

| He mpeycMOTpEHbI

6.4 HpaBOBble U HOPMATHUBHbIC JTOKYMEHTBI

6.4.1

| He mpeycMOTpEHbI

7 OIMCAHUE MATEPUAJBHO-TEXHUYECKOM BA3HbI,

HEOBXOJIUMOM JIJIs1 OCYHIECTBJEHUS YYEBHOI'O ITPOIIECCA

MO JUCHUILIMHE

Kopnyca A, b, B, I, [, E UpI'YIIC nHaxoasTca no aapecy r. Upkytck, yn. UepHslesckoro, A. 15;
kopnyc JI UpI'YIIC naxogutcs — no aapecy r. Upkytck, yi. JlepmonTosa, 1.80

KommiexcHas mabopatopus kadeapsr «Pusnka, MexaHuka u npudopocrpoerne» ['-311 misa npoBeneHUs
NPaKTHYECKUX 3aHATHH, JaDOpaTOpHBIX paboT, IPYIIOBBIX U HHANBUIYIBHBIX KOHCYJIBTAIMH, KypCOBOT'O
MPOEKTHPOBAHHMS (BBIITOJHEHHUS KYPCOBBIX PadOT), TEKYIIEro KOHTPOJIST K IPOMEXYTOYHOH aTTeCTaluH.
OcHOBHOE 000py/I0BaHKE: CIIEIMAIN3UPOBAaHHAsI MEOEIIb, MYJIbTHMEINATIPOEKTOP (IIEPEHOCHOM), IKpaH

2 (mepeHOCHOIT), HOYTOYK (TIepeHoCcHOM). Jli1st MpoBeNeHUs 3aHATHI UMEIOTCS] y4eOHO-HarIAJHbIE TIOCOOns

(mpe3eHTaNy, TJIaKaTHI). CTEH]T JIJAOOPaTOPHBIH /ISl H3yYESHHUS 3aKOHOB MEXaHUKH, YCTAaHOBKA «MaXOBHK»,
ycraHoBKa «MaiuHa ATBy1a», 1abopaTopHast yctaHoBKa «OmpeeneHie CONpOTHBICHHUS IIPOBOJHUKA
METOJIOM MOCTHKa YHUTCTOHaY, TeHepaTop ['3-112/1, manens, nndpoBo TUTAHIIETHBIN ocALIOTpad
FNIRSI, na6oparoprsii kommiekc JIKM-3, PMC-8 «Omnpenenenne OTHONEHHE TEIIOEMKOCTEH ra3a




Cp/Cv», ycranoBka «lIpyxuHHBIN MasTHHK», PMC-9 «3Mepenue BA3KOCTH KUIKOCTH MeToaA0M CTOKCa,
[I9BM, MHKpOMETp, IITAHT€HIIUPKYJIb.

VYuebnas aynuropus [-201 ams mpoBeaeHNs JEKIIMOHHBIX U IPAKTHYECKUX 3aHATHH, 1a00paTopHBIX padoT,
IPYIIIOBBIX U MHAMBUIYAILHBIX KOHCYJIBTAIMH, KypCOBOTO IMIPOSKTHPOBAHHMS (BBIIIOIHEHHS KYPCOBBIX
pabort), TeKymero KOHTPOJIS B MPOMEKYTOUHOH aTTecTanni. OcHOBHOE 000pyIOBaHUE!
CHeNHaTH3UPOBaHHAs MeOeIb, MyJIbTHMEINAIIPOEKTOP, SKpaH, HOYTOYK (IepeHoCcHOH). [ mpoBeneHNs
3aHSATHH UMEIOTCS yueOHO-HarIIsIHbIe T0CcOoOUs (TIPe3eHTALUH, TIIaKaThl).

KommekcHas mabopatopust o ¢pusuke ['-225(1) mis npoBeneHus 1a00paTOPHBIX paboT, TPYIIIOBBIX U
WHIUBHIYalIbHBIX KOHCYJIBTALUH, TEKYIIET0 KOHTPOJIA U MTPOMEXYTOUHOH aTTecTarun. OCHOBHOE
00opynoBaHUe: CICIHATN3NPOBAHHAS MEOEIb, MYJIFTUMEIHATIPOSKTOP (TIEPEHOCHOM), SKpaH (NIepeHOCHOH),
HOYTOYK (mepeHocHOM). I mpoBeneHHs 3aHATHIA UMEIOTCS yIeOHO-HATIISIHBIC TIOCOOUS (TIPEe3eHTAINH,
TUTaKaThl). ycTaHoBKa "MastHuk O0epOeka'; ycraHoBka "OmnpenencHue ko3 duimeHra BHyTpeHHETO
TPEHUs KUAKOCTH NIPU PA3IUYHBIX TeMIepaTypax MeTogoM Ctokca"; ycraHoBKa "bammuctuyeckuit
MasTHHK'"; ycTaHOBKa "OrpesiesieHue OTHOIIEHHS TeIUIOEMKOCTel Bo3ayxa'; yctaHoBka "O000IIeHHbIH
3akoH OMa"; ycraHoBKa "MozenupoBaHue 31eKTpHuecKux nojei"; ycranoska "HakioHHas II0CKOCTh";
II9BM.

KommekcHas nabopatopus mo ¢usuke [-217(1) mis mpoBeaeHus 1a60paTopHbIX paboT, TPYMIIOBBIX U
WHJIMBHYaJIbHBIX KOHCYJIBTALUH, TEKYIIETO KOHTPOJIA U TPOMEXYTOUHOH aTTecTanun. OCHOBHOE
o0opyoBaHue: CrielaIn3upoBaHHast MeOelb, MyJIbTUMEAHAIPOEKTOP (IIEPEHOCHOIT), 9KpaH (IEPEeHOCHOH ),
HOYTOYK (mepeHocHOM). JIJist mpoBeeHHs 3aHATHI UMCIOTCS yueOHO-HATJISIHbIC TOCOOUS (TIPE3CHTAIINY,
iakarsel). aBrotpanchopmarop JIATP-1.25 SA 220B 0-250B, npubdop komOunupoBanuslii 1114313,
ammnepmerp D-537, npubdop JIOII-72; 610k reneparopa I' 3-112/1, Gnok 3aganus 4acToThl reneparopa I '3-
112/1, 6ok nuranus reaeparopa I 3-112/1, 6mok ycnnurens mourHocTr rereparopa ['3-112, mudporoit
mranmretHeIi ocrmuiorpad FNIRSI , rerepatop '3-112/1; yeranoBka "H3ydeHne ructepesuca y
(heppomaraeTnkoB"; ycranoBka "OnpeeseHre MATHUTHOW MHAYKINH B cojieHone"; omopa V09;
aBtotpancgopmarop JIATP-1.25 5A 220B 0-250B, 610k cradmmu3ammu ucrodnnka mut. b3-705; 6mox
cTadMmIM3auy UCTOYHHKA MUT. b 5-49; [I9BM

YueOHas koMIieKcHas TabopaTtopus kKadeapsl «DPu3nka, MexaHuka u npudopoctpoerue» 1'-203(1) mms
NPOBENCHUs TA0OPATOPHBIX PaboT, IPYIIIOBBIX H HHANBHAYAJIbHBIX KOHCYIbTALUH, TEKYILEro KOHTPOJIS U
NPOMEXKYTOYHOU aTTecTauny. OCHOBHOE 000pyIOBaHHUE: ClICHUaIN3UpOBaHHast MeOeb,
MYJIBTHMEAUATIPOCKTOP (IEPEHOCHOH), 3KpaH (MIepeHOCHOH), HOYTOYK (TIepeHocHOMH). [ mpoBeneHus
3aHATUN UMEIOTCS YaeOHO-HATIAHBIC TOcOOus (TIpe3eHTAIlHH, TUaKaThl). 6710k reHeparopa I 3-112/1, 6ok
3amaHusg 9acToThl TeHeparopa ['3-112/1, 6mok nmutanus reneparopa I 3-112/1, 6mok muranms ocumi. C1-93,
6JI0K yCUIIUTENs MOIHOCTH reHeparopa 1'3-112, 6ok ycunurens passeptku ociil. C1-93, BeIxoaHOM
yewuresb ocumi. C1-93, ocummtorpad C1-93, renepatop '3-112/1, nanens, cTeHabl 1a00paTOPHEIC,
nabopaTtopHas yctaHoBka "M3yduenue 3akoHOB (otodddekra u onpeaeneHue noctossHHoM [Tnanka";
ycTraHoBKa "MHIYKTHBHOCTH M €MKOCTD B IIETIN TIEPEMEHHOr0 TOKa"; ycTaHoBKa "OmnpeneieHue yaeIbHOro
3apsiaa anekTpoHa" ; maboparopusrii kommiekc JIKO-4; ma6oparopusiit komiutexke JIKO-1A; nabopaTopHsIii
kommiekc JIKK-1P, ocimunorpag C1-83; mabopaTtopusiii kommiekce JIKM-7; TIDBM.

[MTomemeHust U1t CaMOCTOSITENBHON paboThl 00YUAIOIIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOH,
MOAKIIIOUYEHHOH K MH(OPMAILIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH «IHTepHeT», U 00eCIeYeHBbI I0CTYIIOM B
ANEKTPOHHYI0 HH(OpMaMOHHO-00pa3oBarensHyto cpeay Upl YIIC. [TomemeHus st caMoCTOSITENbHOM
paboThI 00yJAIOIIUXCSI:

— YUTAJbHBIE 3aJIb;

— y4eOHBIe 32kl BEIYUCIUTENBHON TexHukn A-401, A-509, A-513, A-516, 1-501, A-503, 1-505, 1-507;

— TIOMEIIEHUS U XPAaHESHUS B IPOPIIAKTHIECKOT0 00CITy)KUBaHus yaeOHOTo 00opymoBanus — A-521

8§ METOANYECKHUE YKA3AHUA 1A OBYYAIOIIUXCA
1O OCBOEHHMIO TN CHUMITJIMHBI

Bun yueGHOI
JIeSITeIIbHOCTH

Opranuzanus yueOHOH NesaTeIbHOCTH 00y4aromerocs

Jlekumnst (ot matmHCKOTO «lection» — dYTeHHWE) — BHI ayJUTOPHBIX YYEOHBIX 3aHATHH.
Jlexnust: 3aknanbiBaeT OCHOBBI HAYYHBIX 3HAHUI B CHCTEMAaTU3UPOBAHHOM, MOCIENOBATENbHOMN,
0000meHHOl (opMe; pacKpbIBaeT COCTOSHHE M IEPCHEKTHBBI Pa3BUTHS COOTBETCTBYIOIICH
o0nacTn HayKW W TEXHUKH; KOHIEHTPUPYET BHUMAaHHE OOYdYaroIIMXcCsi Ha HanboJiee CIIOXKHBIX,
Y3JIOBBIX BOIPOCAxX; CTUMYJIUPYET [MO3HABATEIbHYIO aKTHBHOCTH 00Y4aIOIINXCSI.

Bo Bpems JNEeKIMOHHBIX 3aHATHH OOYYAIOIIMICS [OMKEH YMETh CKOHIIEHTPHUPOBATH

.HGKLII/IS[ BHUMAaHHUC Ha MU3Yy4YaCMBbIX npo6neMax U BKIIIOYHUTH B pa60Ty BC€ BHUJbI IaMATU: CIIOBECHYIO,

00pa3Hyl0 ¥ MOTOPHO-IBUTATENbHYIO. [{11 3TOTO BEech MaTepua, H3JIaraeMblii IperoaBaTeneMm,
obOyuaromeMycs HEOOXOIMMO KOHCIIEKTHPOBaTh. Ha MONAX KOHCHEKTa ClIeqyeT IOMedaTh
BOMPOCHI, BBIICTICHHBIE OOydYalomUMCs JJis KOHCYJbTAIlMM C TIpernoaaBaresieM. BbIBObI,
MIOJIy9€HHBIE B BHJIE POPMYJI, PEKOMEHAYETCS B KOHCIIEKTE MOTYEPKUBATh HIIH OOBOIUTH PAMKOM,
9TOOBI JIydIle 3alMOMHHANUCh. [lOJE3HO COCTaBUTH KPaTKAW CIPAaBOYHUK, COJCpPIKAIIUI
OTIpPE/ICIICHUS] BAXXHEUIINX MOHATHH Jieknud. K KaXIoMy 3aHATHIO CIIeyeT pa3o0paTh MaTepuai




mpenslayImei Jexmun. M3ydas marepwan 1O Y4eOHWKY WM KOHCIIEKTY JIEKIWH, CIIeAyeT
MEPEXOJUTH K CIIETYIOIIEMY BOIIPOCY TOJIBKO B TOM CIIydae, KOTJa XOpOIIO YCBOEH MPEIbLAyIHH
BOIpOC. P51 BONPOCOB TMCHUIIIMHBI MOXKET OBITh BBIHECEH Ha CAaMOCTOSATENbLHOE H3yueHue. Takoe
3ajaHue TpeOyeT ONepaTHBHOIO BHINOIHEHUs. B KoHCIeKTe JIeKIuii HE0OXO0IMMO OCTaBUTh MECTO
JUISL OCBEILEHUS] YIOMSHYTBIX BOIpocoB. O003HAYMTH BONPOCHI, TEPMHHBI, MaTepuall, KOTOPbIH
BBI3BIBAET TPYIHOCTH, IOMETUTD U TONBITAThCSI HANTH OTBET B peKOMEHyeMoii tuteparype. Eciu
CaMOCTOATENIFHO HE yIaeTcs pa3odparbes B MaTepHalie, TO He0OX0IuMO ¢(hOPMYITHPOBATE BOIIPOC
1 33/1aTh IIPETIOAaBaTEI0 Ha KOHCYJIFTAINH, Ha TPAKTUIECKOM 3aHIATHH

IIpaktuueckoe
3aHATHE

[IpakTHyeckoe 3aHsATHE — BUJ ayJJUTOPHBIX Y4eOHBIX 3aHSITHIL, LieJieHanpaBieHHas hopma
OpraHM3aly y4eOHOro mpolecca, IPU peaan3alud KOTOpoi oOydaromuecs Mo 3aJaHHI0 U MOJ
PYKOBOJICTBOM MPEIOAaBaTeNs BBIIOJNHSIOT NpaKTH4ecKue 3ajanus. [IpakTudeckue 3amaHus
HanpaBJCHbl Ha YINyOJNEeHHE HAYYHO-TCOPETHYECKHX 3HAHWH M OBIAJCHHE ONpPEICICHHBIMU
METOaMH paboThl, B MPOIECCE KOTOPBIX BHIPAOATHIBAIOTCS YMEHUSI M HABBIKM BBIIIOJHEHUS TEX
WIA WHBIX Y4eOHBIX NeHCTBUH B AaHHOW cdepe Haykd. lIpakTHueckue 3aHATHS Pa3BHUBAIOT
HayYHOE MBIIIICHHE M PEYb, MO3BOJIAIOT MPOBEPHUTH 3HAHMS OOYUarOMIMXCS, BBICTYHAIOT Kak
CpEeACTBa ONEPATUBHOM 0OPATHOH CBSI3M; LIENb MPAKTHUECKHUX 3aHATHH — yIIIyONsATh, PacIINpATh,
JeTaTM3UPOBATh 3HAHHS, IMOJNyYCHHBIE HA JIGKIWH, B OOOOIIEHHON (opMe W CONeHCTBOBATH
BBIPabOTKE HAaBBIKOB NMPO(ECCHOHAIBLHOM eI TEIEHOCTH.

Ha npaktudecknx 3aHATUSAX MOAPOOHO paccMaTpHUBAIOTCS OCHOBHBIE — BOIPOCHI
JUCHHMIIIINHBI, pa361/1pafoTca OCHOBHBIC THUIIbI 3a1a4. K KaXJIOMY MPAKTUYCCKOMY 3aHATUIO CICAYCT
3apaHCC CaMOCTOATCIIbHO BBINTOJIHUTH JOMAIIHEC 3alaHUC U BbIYYHUTH HeKHI/IOHHHﬁ MaTtepual K
cienytomei Teme. CUCTeMaTH4eCKOe BBINOJIHCHUE JIOMAIIHUX 3aJaHUH 005A3aTeIbHO U SBIIACTCS
Ba’>XHbBIM (I)aKTOpOM, CHOCO6CTByIOIlII/IM YCIICHITHOMY YCBOCHHWIO JUCHUIIIIMHBL

JlabopaTopHras
pabota

OCHOBHOI [1EJ1BI0 JTAOOPATOPHBIX PAdOT SABISICTCS TCOPETUICCKOE 00OCHOBAHHUE, HATIIAIHOC
W/WIA SKCIICPUMEHTAIBHOE TOATBEPKICHUE HW/WIIM TMPOBEPKA CYIIECCTBEHHBIX TCOPETUUCCKUX
MOJIOKEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHanu3 CYHIECTBYIOIIUX METOAMK M METOJOB HUX
peammanu 1 T.J. OHH 3aHUMAOT NPEUMYIIECTBEHHOE MECTO MpPHU H3YYEHHH UCIUIUIMH
00513aTeNIbHOM YaCTH M YacTH, GOPMUPYEMOH y4acTHHKaMK 00pa30BaTeIbHBIX OTHOIICHHH biioka
1.

Ucxons u3 nienn, coaepkanneM JTabopaTOPHBIX pabOT MOTYT OBITh:

- SKCIICpUMEHTAIBbHAS TPOBEPKa POPMYIL, METOIUK PacdeTa;

- IpOBEICHIE HATYPHBIX N3MEPEHII CBOHCTB, pa00YHX ITapaMeTPOB, PSKUMOB pabOTHI IIPpH
ITOMOIIHN JTAOOPaTOPHOTO 00OPYIOBAHUS W/MITH CTEHIOB H MAaKETOB;

- 03HAKOMJICHHUE, aHAJIN3 ¥ TEOPETHUECCKHE BBIKIIAAKH [0 YCTPOHCTBY, IPUHIUITY ACHCTBHS
u ciocobaM 00CITy>)KMBaHMS alllIapaToB, JeTallel MallTuH, MEXaHU3MOB, TIPOIECCOB, MPOTEKAIOITIX
B HUX MIPHU 3TOM | T.J.;

- HarsaHas rpaduueckas WHTEPIpPETANUs YSPTeKEH, cXeM, 00bEMHBIX MOBEPXHOCTEH U
T.Jl., BOCIIPOU3BOAUMBIX C TOMOIIBIO CIIEIIMATTU3UPOBAHHOTO MTPOTPAMMHOTO O0ECTIeUeHUS;

- UMHUTAIIMOHHOE MOJIEIMPOBAHHE TMPOIIECCOB, MPOTEKAIONIUX B CIOXKHBIX XUMUYECKHUX,
(bU3NYECKUX, MEXaHMYECKHX, JICKTPUIECKUX U NIP. 00BbEKTaX;

- HaBIOHOE TpEACTaBICHHE O paboTe TNepcoHala KOHKPETHOH OpraHW3aldd WIIH
noapaszaenenus OAO «PXI» nmocpeacTBOM MOAEIMPOBAaHUS INTATHBIX U BHEIUTATHBIX CUTYali
B BUPTYaJbHBIX CIECIHAATH3UPOBaHHBIX APM (aBTOMATH3MPOBAaHHBIX pabOUMX MECT);

- YCTaHOBJICHHE W TOATBEPXKACHUE 3aKOHOMEpPHOCTEH (IIyTeM CpaBHEHHUS MPOBEICHHOTO
AKCIICPUMEHTA M PACCYMTAHHBIX 3HAYCHUH) U T.11.;

- O3HAaKOMJICHHE C METOJMKAMHU MPOBEACHUS HKCIEPUMEHTOB, HATJISIIHBIM YCTPOHCTBOM
CTEH/I-MaKeTOB U TIp.;

- YCTaHOBJIEHUE CBOWCTB BEIIECTB, UX KAUECTBEHHBIX U KOJIMYECTBEHHBIX XapaKTEPUCTHK;

- aHaNIM3 Pa3IMYHBIX XapaKTEPUCTHK MPOIECCOB, B TOM YHCIE MPOU3BOACTBEHHBIX U UHBIX
MIPOIIECCOB;

- pacueT MmapameTpoB Pa3IMYHBIX SBJICHWH M TPOIECCOB, CMOJCIMPOBATH KOTOPHIE HE
BO3MOYHO B PEAJIbHBIX YCJIOBUSIX (HapuMmep, Ype3BblyailHble CUTYalluH U IIp.);

- HAaOJIOICHUE Pa3BUTHS SIBIICHHUM, IPOLIECCOB U JIP.

JomyckaeTcst HHOE COJep KaHUE JIAOOPATOPHBIX paboT, eciu 3To OyaeT cnocoOCTBOBATh
peanu3anyu 1eiei u 3a1a4 TUCIUIDIHHBL 1 (POPMHUPOBAHUIO COOTBETCTBYIOIIAX KOMIICTCHIHIA.

[o xapakTepy BBIMOJIHACMBIX JTa00PATOPHBIX PA0OT BO3MOXKHEI:

- O3HAKOMHTCIbHBIC Pa0OTBI, UCIONB3YeMbIC IS  3aKPEIUICHUS  H3YYCHHOTO
TEOPETUIECKOTO MaTePHAIbI;

- aHATMTUYECKUE PabOTHI, UCIIONb3YEMBbIE IS TTOTYYeHHUST HOBOW MH(OpMAIMU Ha OCHOBE
(hopManu30BaHHBIX METO/IOB;

- TBOpYECKHE pabOThI, OPHEHTUPOBAHHBIE HA CAMOCTOSTEIBHBIN BEIOOD MOIX0/IOB PEIICHUS
3am1ad.

[Ipexxne, 4eM NPUCTYNUTh K JAOOPATOPHBIM 3aHATHSAM, OOydaromuMmcs HEo0X0IUMO
MTOBTOPUTHh TEOPETUUCCKUI MaTepuan 1mo Teme padothl. Kaxkaas mabopaTopHas pabora ocHaleHa
METOJIMYCCKIMH YKa3aHHUSAMH, pa3padOTaHHBIMH MPENOJABATEISIMH, BEIYIIUMHU JUCIUTUINHY




CaMocTosTenpHas
pabora

OOyuenne nmo aucnuimmee «DPU3UKa» MPEeAyCMaTPHBAET AKTHBHYIO CaMOCTOSTENBHYIO
pabory obyuaromerocsi. B paznene 4 pabouei nporpaMmsl, KOTopblii Ha3biBaeTcs «CTpyKTypa U
COJIep)KaHNe JTUCLMIUIMHBI»Y, BCE Yachl CaMOCTOSTEIbHOM pabOThl pachmucaHbl 10 TeMaM H
BOIIPOCaM, a TaK)Ke yKazaHa HeoOXxoumMas yueOHast IuTepaTtypa: 00y4aronuicst u3ydaeT y4eOHbIH
Marepuall, pa3dupaeT MpuMepsl U peraeT pa3HOypOBHEBHIC 33aJa4d B PaMKaX BBIIIOJHEHHS Kak
00IIKX JOMAIIHUX 3alaHUH, TaK ¥ HHIUBUIYIBHBIX JoMaHuX 3aaanuid (M/13) u npyrux Bunos
paboT, MpenyCMOTPEHHBIX pabdodell MporpaMMON NUCHUIUIMHBL. [Ipy BBIMOIHEHUH JOMAIIHUX
3aaHuil oOydaromeMmycs ciexyeT OOpaTHThCS K 3aJadaM, pEIICHHBIM Ha MpPEABIIYIINX
MPAaKTHYECKNX 3aHATUAX, PEIICHHBIM JIOMAIIHUM paboTaM, a Takxke K MpUMepaM, MPHUBOJUMBIM
nekropoM. Ecimm 3Toro Oyger HEZOCTATOYHO U BBIIOJIHEHHS BCEH pPabOTBI MOXKHO
JOTIOJIHUTENEHO BOCIOJIB30BAThCSl YYEOHBIMH IIOCOOMSIMM, NPHBEICHHBIMH B pasaene 6.1
«YuebOHast nuteparypa». Eciam, HecMOTps Ha W3y4EHHBIH Marepual, 3aJaHHE BBIIOJHUTH HE
ylaercsi, TO B 00s3aTENIbHOM MOpsIKe HEOOXOIUMO MOCETHTh KOHCYJIBTALMIO IIPErojaBaTels,
BEAYILIET0 NPAaKTUYECKUE 3aHITUS, W/HITH KOHCYJIBTAIHIO JIEKTOPA.

JomaiiHue 3ajaHMs, WHIUBHIyaJbHBIC JOMAIlHME 3aJaHus W JApyrue paboTsl,
IIpeyCMOTPEHHbIE pado4eli IpOrpaMMON AUCIMIUINHBI TOJDKHBI OBITH BBIITOJIHEHBI 00Y4aIOIUMCs
B YCTAQHOBJICHHBIE IPEIOJaBaTeIeM CPOKH B COOTBETCTBHUM C TPEOOBaHMAMH K O(OPMIICHHIO
TEKCTOBOM M rpaduueckoil JoKyMeHTaluu, chopmynupoBanHbM B [lonoxxennu «TpebGoBanus
0hOPMIICHHIO TEKCTOBOH U rpadniaeckoil JokyMeHTarn. HopMOKOHTPOIIB)

Komruiekc yueOHO-METOJUYECKUX MAaTepUalIoB 10 BCEM BHUJAM y4eOHOH AeATeNbHOCTH, IPEIyCMOTPEHHBIM paboyeid
MpOrpaMMoil TUCHUITIIMHBI (MOYJIs), pa3MEIeH B JIEKTPOHHOH HH(pOpMaImoHHo-o0pa3oBarenbHoit cpene Upl YIIC,
JIOCTYITHOW 00y4aromeMycst 4epe3 ero JIMYHbIIH KaOHMHET




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(hOpPMUPOBAHHOCTH KOMITETEHITUH Y 00yJarOIIuXCsl.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3ysIbTaToOB 00yueHHsI 3ajauaM OyayIiei npodeccuoHaaIbHON
JIeATETLHOCTH Y€pe3 COBEPIICHCTBOBAHUE TPAJUIIMOHHBIX U BHEAPEHUE WHHOBALIMOHHBIX METOOB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

— CaMOIIO/ITOTOBKA U CAMOKOHTPOJIb O0YUAIONINXCS B MPOIIecce 00yueHUsI.

@DOH/I OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIMUIIOB OLICHUBAHMUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpOBHS CPOPMUPOBAHHOCTH KOMIIETEHIIMH HCHOIB3YeTCsl TPEeXypOBHEBas
cucreMa:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEPIICHUIO OCBOCHHS O0pa30BaTEIbHON MPOTpaMMBbI; JaeT OOIlee MPEACTaBICHUE O BHJIEC
JESITEIIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (DYHKIIMOHUPOBAHMSI OOBEKTOB MpoheCcCHOHATHHOU
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOMKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh peliaTh NPaKTUYECKHUE 3aa4l MOBBIIIEHHOM CII0AKHOCTH,
HETUIIOBBIE 3a/laud, MPUHUMATh MPOGECCHOHATBHBIE M YNPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENENeHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMAaTUBHOM H
METOIUYECKOM 00€CTICUEHHH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET

AUCHHUILIMHA.

IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIM.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

Juctumiza «Pu3nkay ydacTByeT B (JOPMUPOBAHUN KOMIETEHIINA:

OIIK-1. CriocoOeH aHanu3upoBaTh 3aa4u MPOPECCUOHATBHON JIEATEIBHOCTH HA OCHOBE
MOJI0KEHHI, 3aKOHOB U METO/IOB €CTECTBEHHBIX HayK U MaTEMaTHKH
OIIK-2. CniocoGen (popMynupoBaTh 3a1a4u IpoPecCHOHATBHOMN EeSTENTFHOCTH Ha OCHOBE
3HAHUU MPOMUIIBHBIX PA3ENIOB MATEMATHYECKUX M €CTECTBEHHOHAYYHBIX JUCHUILINH (MOTyJIeH)
IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI

o4Hasi popmMa o0yUeHus

Hanmenosanue Kon HaunmMmeHoBaHuE OIIEHOYHOTO
KOHTPOJIBHO- WMHIUKAaTOpa
Ne OOBEKT KOHTPOIIS cpencraa (popma
OLIEHOYHOT'O JOCTHKEHHS HpoBeIeHN™)
MEpOIPHUATHS KOMITETEHIINN
1 cemectp
1.0 Pa3nen 1. MexaHHKa M 3JIEeMEHTHI CIENHATBHOI TEOPHH OTHOCHTEJILHOCTH
JukranT no Gopmymnam
OIK-1.1 (TTMCBEMEHHO)
11 Texymuii kouTposs | Tema 1. Kunematnka OIK-2.1 TectupoBanue
’ (KOMIIBIOTEpHBIE
TEXHOJIOTHH)
JukranT no Gopmynam
Tema 2. Jlunamuxa OIK-1.1 (TIMCBEMEHHO)
1.2 Tekyimuii KOHTPOJIb | MIOCTYIATEIBHOIO U OHK-Z.l TectupoBanue
BpAaIlaTEIbHOIO JBUKCHUS ' (KOMIIBIOTEpHBIE
TEXHOJIOTHH)
Tema 3. 3aKkoHBI COXpaHEHHUS B JIuKTaHT IO popMyIamMm
13 Texymuit KOHTPOT MEXaHUKE. SuHeMeHTLI OIIK-1.1 (TTMCBEMEHHO)
CIIEUAJIbHON TEOPUH OIIK-2.1 Konrponsnas pabora (KP)
OTHOCUTEJILHOCTH (IIMCBEMEHHO)
JlabopatopHas pabota «3ydeHne
JMHAMHKH BPaIaTeIbHOTO
N ABIDKCHILA HA KPECTOOOpasHOM OIIK-1.1 JlaGopaTopHast paboTa
14 Texymuii KOHTposIb | MasTHHKE (MasTHHK OGepOexa)»/
OIlK-2.1 (MMCbMEHHO/YCTHO)
JlabopatopHas pabota «IIpoBepka
OCHOBHOT'O YpaBHEHHUS
BPAIIATEIBHOTO JABUIKEHHSD»
JlabopatopHas pabota «3ydeHne
JMHAMMKH ITOCTYNATEIbHOTO
N 'HBH)KeHMVTBepHOFO Tena mo OIIK-1.1 JlabopaTopnas pabora
15 Texyluii KOHTPOJIb | HAKIOHHOI MIOCKOCTHY/
OIlK-2.1 (MMCbMEHHO/YCTHO)
JlabopatopHas pabota «3y4ueHue
JMHAMMKH ITOCTYNATEIbHOTO
JIBIDKCHUS HA MallnHe ATBy1a»
2.0 Paznen 2. MoJgekyJisipHasi (cTaTUCTHYECKas1) pU3MKA M TEPMOJUHAMHUKA
Jukrant no gopmynam
21 Texymuii KOHTPOITH Tema 4. MonexynsapHas OIIK-1.1 (McpMeHHO)
(craTucthuveckas) Qusnka OIlK-2.1 Konrponsnas padora (KP)
(TIMCBEMEHHO)
Jukrant no gopmymnam
29 Texymuii KOHTPOITH Tema 5. MonekynsapHas OIIK-1.1 (McpMeHHO)
(craTucthuveckas) Qpusmnka OIlK-2.1 Konrponsnas padora (KP)
(TIMCHEMEHHO)
JlabopaTopHast paboTa
«OmnpeneneHue OTHOILECHUS
TeroeMKocTeit Bo3ayxa Cp/Cvy»
2.3 Texymwuii kouTpons | JlaboparopHas pa60?:1 ’ OIK-1.1 JlaGopatopua padora
OIlK-2.1 (TIMCEMEHHO/YCTHO)
«OmnpepeneHre OTHOILEHUS
TEIIOEMKOCTEH BO3/1yXa METO/I0M
Knemona-Jlezopmar




Jlaboparopnas paboTa
«Omnpenenenne kodpduireHTa
BHYTPEHHETO TPEHHMS B JKHJIKOCTH

N NP Pa3IMYHBIX TEMIIEpaTypax»/ OIIK-1.1 JlabopaTopHast paboTa
24 Texyuuit koHTpOIH JlabopaTopHast paboTa OIIK-2.1 (MMcHMEHHO/YCTHO)
«Ornpenenenue KodppuireHTa
BHYTPEHHETO TPEHHS )KUAKOCTH T10
Metoxy Ctokca»
3.0 Pazpnen 3. DiekTpuuecTBO
JIukTaHT IO hopMyIam
31 Texymmii koHTpONb | Tema 6. DnekTpocTaTuka 8g§:;i gf:me;i;)ﬂ paGora (KP)
(IIMCBEMEHHO)
JlukTaHT IO popMynam
3.2 Texymuii KOHTPOIb Tema 7. TloctoaureIi OIK-1.1 (Tnei(;h;zzggzle
' AIIEKTPUIECKUHA TOK OIlK-2.1
(KOMIBIOTEpHBIC
TEXHOJIOTUH)
JlabopatopHas pabota «3y4ueHne
0000ménnoro 3akona OMa u
N M3MEPEHHE DIICKTPOBIKYLIICH OIIK-1.1 JlabopaTopHnas paboTa
3.3 Texymuii KOHTPONb | CHIIBI METOIOM KOMICHCAIUI/
OIIK-2.1 (MMCchMEHHO/YCTHO)
JlabopaTopHas pabota «M3mepeHue
COIPOTHUBIICHHS TIPOBOTHUKOB C
IIOMOIIBI0 MOCTHKA Y UTCOHA»
JlabopaTopHnas paboTa
«MogenupoBaHne
3.4 Texymit KoHTPOIH AJIEKTPOCTATUYCCKUX MOJICH/ OIlK-1.1 JlabopaTopHas pabota
' JlabopaTopHas pabota «3ydueHue OIlK-2.1 (TIMCEMEHHO/YCTHO)
IpoIiecca 3apsaia u paspsijaa
KOHJICHCATopa
Pasgen 1. MexaHuKa U DJIEMEHTHI
CCLHATIEHOH TCOPHH 3auer (cobecemoBaHue)
IIpomesxyTounas OTHOCHTELHOCTH. OIIK-1.1 3aueT - TeCTUPOBAHUE
aTTecTauus Paspex 2. Monexyspras OIlK-2.1 (KOMIIBIOTEPHBIE
(cratucTryeckas) Gpusuka u TeXHONOHH)
TEePMOJIMHAMUKA.
Paznen 3. DnekTpudecTso.
2 cemecTp
4.0 Paszgen 4. Marnerusm
JlukTaHT 10 hopMynam
41 Texymmii koHTposs | Tema 8. MarautHoe mose 83?:;1 S::Tﬁgg:;)ﬂ pa6ora (KP)
(TMCHMEHHO)
JIukTaHT M0 hopmynam
492 Texymuit KOHTPOITH Tema 9. DnexTpoMarHuTHas OIIK-1.1 (TTMCBEMEHHO)
' HHITYKIHST OIlK-2.1 Kontponsnas pabora (KP)
(TMCHMEHHO)
. TectupoBanu
43 Texymuit KoHTOT Tema 10. MarHuTHbIE CBOMCTBa OIIK-1.1 (Ke(::MHE}(;TipHeHe
BEIECTBA OIIK-2.1
TEXHOJIOTHH)
Tema 11. OcHOBBI TeOpHH TectupoBanue
. OIIK-1.1
4.4 Texkymuii KoHTpoab | MakcBeiia i OMK-2.1 (KOMITBIOTEpHBIE
3JIEKTPOMAarHUTHOIO I10JIS ' TEXHOJIOTHH)
JlabopaTopHast paboTa
«Ormpenenenne MarHuTHOR
45 Texymuii KOHTPOITH MPOHULIAEMOCTH OIIK-1.1 JlabopaTopHast paboTa
' dbeppomarnernkay/ JlabopaTopHas OIlK-2.1 (MMCHMEHHO/YCTHO)
pabota «DneKTpoMarHuTHas
WHTYKIUS)
JlabopatopHas padora «/3yuenne
4.6 Tekymuii KOHTPOJIb ﬁzg}éiizg;?{;og;goo;a{oI/ma»/ OIK-1.1 Jlaboparopras pabora
' OIIK-2.1 (MMchbMEHHO/YCTHO)

«OrmpeniesieHne yIeIbpHOTO 3apsiia
AIIEKTPOHA»




5.0

Pa3nen 5. Kojieoanusi 1 BOJIHBI

JluktaHT 1o hopmMytam

51 Tekymii KOHTPOITH Tema 12. Mexanndeckue u OIIK-1.1 %ILP;CTI;IB;ZI;ZELG
' AIIEKTPOMArHUTHEIE KOJICOaHUs OIlK-2.1
(KOMITBIOTEpHBIE
TEXHOJIOTHH)
JIukTaHT IO hopMyIam
. OIlK-1.1 (TMCHMEHHO)
5.2 Texymmii koHTposs | Tema 13. BomHs OIK-2 1 KontpobHas pabora (KP)
(TUCHMEHHO)
5.3 Texymiuii KOHTPOITB fggl(i{p;;;lzEiilgiizzrpnqecxne OIK-1.1 Jlabopatopuas pabora
' OIlK-2.1 (TIMCEMEHHO/yCTHO)
koneOanus. PezoHaHe»
6.0 Paznes 6. BosiHOBasi M KBAaHTOBasi ONTHKA
JlukTaHT IO hopMynam
6.1 Texymuii kouTposs | Tema 14. BonHoBas ontuka 83?31 S::;\t;i};?ﬂ pa6ora (KP)
(IIMCBEMEHHO)
JIukTaHT IO hopMyIam
(TUCHMEHHO)
. OIIK-1.1
6.2 Tekymuii kouTposs | Tema 15. KBantoBas ontuka OIK-2.1 TectupoBanue
’ (KOMIIBIOTEpHBIE
TEXHOJIOTHH)
JlabopaTopHnas paboTa
«HTephepomeTpuIecKuii MeTo
. H3MEPEHHS MaJIBIX JehopMalui 1 OIIK-1.1 JIaGopaTopHas padora
6.3 Texyuuii koHTpOTH HOKaEaTeJISI HpCJ’IOMJIjI){I/Ir})I»/ OIIK-2.1 (nuc:l)v[eﬂgo/ycIT)Ho)
JlabopaTopHas padboTa
«AudpakunonHas pemeTka»
JlabopatopHas pabota «3ydeHne
4| ey vomon, | e S B oL | Taboprops pior
' OIIK-2.1 (nMcbMEHHO/YCTHO)
OCHOBHBIX 3aKOHOB BHEILITHETO
horoaddexrar
70 Paszpnen 7. KBanroBas ¢pusuka, puznka aroma, 3j1eMeHTHI 1AepHOH PU3NKU ¥ PU3UKH JIeMeHTAPHBIX
YaCTHIL
. Tema 16. Teopus atoma BoopoJia OIIK-1.1 KonTponbnas padota (KP)
71 Texymuii koHTpoH o bopy i b OIlK-2.1 (HPICTI;[l)\deHHO) b
79 Texymuit KOHTPOITH Tema 17. DnemMeHTHI KBAaHTOBOH OIIK-1.1 a?iﬁgiif;iile
' MEXaHUKH OIlK-2.1
TEXHOJIOTHH)
73 Texymuit KOHTPOITH Tema 18. DneMeHTHI COBpeMEHHON OIIK-1.1 a?éﬁgiif;ﬁile
' (hM3MKK aTOMOB U MOJIEKYII OIlK-2.1
TEXHOJIOTHH)
7.4 Texymiwii KOHTPOIB quIz[IjKlﬂgﬁ?bH;;\fELT;gig){ingmx OIK-1.1 Huicrant 1o dopuyam
' OIlK-2.1 (TUCHMEHHO)
YaCTHIL
Jlabopatopnas padora «[locTynarst
Bopa. Cnektp uznyyenus aroma
N BoJI0posiay/ Jlaboparopnas pabora OIIK-1.1 JlabopaTopHast paboTa
75 Texympit konTpos «OrmpeneneHne pe3oHaHCHOTO OIIK-2.1 (McpMEHHO/yCTHO)
noteHmana merogom dpanka
['epuay»
Pasznen 4. Maruetusm.
Paznen 5. Konebanus 1 BOJHBL
Paznen 6. BomnoBast u kBaHTOBAs DK3aMeH (cobeceToBaHUE)
[Ipomexxyrounas ONTHKA. OIlK-1.1 DK3aMeH - TECTUPOBAaHUE
aTTecTanus Paznen 7. KBanToBas pusuka, OIIK-2.1 (KOMITBIOTEpHBIE
(usmKa aToMa, SJIEMEHTHI SIIEPHOI TEXHOJIOTHH)

(bu3uKy ¥ PU3UKK DIIEMEHTaPHBIX
JacTHIIL.

*d)opMa MPOBCACHUA KOHTPOJIBbHO-OLICHOYHOI'0O MEPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBIOTCPHBLIC
TCXHOJIOTHH.




Onucanue nokaszarejied U KpuTepueB OLlEHUBAHMSI KOMIIETEH M.
Onucanue mMKaja OLeHUBAHUS

KoHTponp KkadecTBa OCBOCHHS JUCHUIUIMHBI BKJIIOYaeT B ce0s TEKymUHA KOHTPOIb
yCIIEBAEMOCTH M TMPOMEKYTOUHYIO aTTeCTaluio. TeKylmHil KOHTPOJb YCHEBAEMOCTH U
MPOMEXKYTOUHAsI aTTECTAlMsI OOyYAIOUIMXCS IMPOBOJSATCS B IEISAX YCTAHOBICHUS COOTBETCTBHS
JOCTHKEHUI  O0y4aromuxcs MO3TalmHbIM TpeOoBaHUSM 00pa3oBaTeNbHOM MporpamMmbl K
pe3ynbraTtam o0y4deHus U POpMHUPOBAHUS KOMIICTCHIIUN.

Tekylmuii KOHTPOJb YCIIEBAEMOCTH — OCHOBHOM BHJI CUCTEMATHYECKOM MPOBEPKH 3HAHUU,
YMEHHM, HaBBIKOB OOydyaroumuxcs. 3ajada TEKYIIEro KOHTPOJIS — ONEPATHBHOE U PETYISIPHOE
yIpaBJieHUE Y4eOHOH NesTeTbHOCTHIO 00YUAIOIIMXCSl HA OCHOBE OOPAaTHOM CBSI3M U KOPPEKTUPOBKH.
Pe3ynbTatrhl OLleHMBaHUS YUUTHIBAIOTCS B BUJE CPEIHEH OLIEHKU MPU MPOBEACHUU TPOMEKYTOUHOMN
aTTeCTaIUU.

J111 oLleHMBaHUA Pe3yIbTaTOB O0yUYEHHS UCIIONIb3YeTCs YeThlpexOaribHas Kala: «OTIUIHOY,
«XOpOIII0», «YIOBIETBOPUTEIHHOY», «HEYTOBICTBOPUTEIHLHO» U JBYXOA/UTbHAS MIKAJA: «3aU4TEHOY,
«HE 3a4TEHOY.

[lepedyeHb OLIEHOYHBIX CPEICTB, UCIOJIB3YEMBIX [JIsi OIICHHUBAHUS KOMIICTCHIIMM, a TaKXe

KpaTKasa XapaKTCpUCTHKA 9TUX CPCACTB IIPHUBCIACHLI B Ta6J'II/II_[e.

Tekylmuii KOHTPOJIb

IIpencraBnenue
HaumenoBanue
Ne Kparkas xapakTepucTHKa OLIEHOYHOTO CPEe/ICTBA OLIEHOYHOTO
OLIEHOYHOT'O CPEJICTBA
cpenctea B ©OC
. Tunooe 3aganue
CpencTBo IS TPOBEPKH YMEHHH NPUMEHSATh MOITYYICHHBIC
N JUISL BBITIOJTHEHUS
3HAHMS II0 3apaHee ONpENeNICHHOW METOAMKE M PELICHUs o
Konrposbnas pabora N KOHTPOJIbHOM
1 (KP) 3aj1a4 WK 3aJlaHui 1o pasjeny IUCHUILIHHBL AGOTHL IO
Moxer 6BITI) HCIIOJIB30BaHO [JI1 OUCHKW 3HaHWH, YMCHUHU, p
paszzaenam/Temam
HaBBIKOB ¥ (MJIM) ONBITA AESTEIbHOCTH 00Y4aIOIINXCS
JUCHUIIIINHBI

CpezncTBO IPOBEPKU 3HAHUSI OCHOBHBIX ()OPMYJT M TIPABHJL.

[epedens popmyn
(BompocoB) 1o

2 | JluxraHt no popmysiam | Moxker OBITh ~ HCIIONB30BAHO Uil OLIGHKH  3HAHHUH
paszenam/Temam
oOyJaromuxcst
JIUCTIUTUINHBI
CucreMa CTaHIApTU3UPOBAHHBIX 3aJaHUl, MO3BOJAIOIIAS

TectupoBanue
3 | (koMIIbIOTEpHBIE
TEXHOJIOTHH)

aBTOMAaTH3HPOBATh MPOLENYpPy U3MEPEHHs YPOBHS 3HAHUU U
YMEHHUH 00ydJaromnierocs.

MoskeT OBITH HCTOJB30BAHO IS OICHKW 3HAHUHM, YMEHUH,
HaBBIKOB M (MJIM) OTIBITA JIESITEIEHOCTH 00Y4aIOIIUXCS

®doHpg TecTOBBIX
3aJlaHnu

4 | JIaboparopHas paboTta

CpencTBo, MO3BOJSIONIEE OICHUTh YMEHHE OOYYaloIIerocs
MMUCBMEHHO/YCTHO WU3JIaraTh CyThb IIOCTAaBICHHOW 3aJadyH,
CaMOCTOSITENIbHO MPUMEHSTh CTaHIAPTHBIE METOMbI PEIICHUs
MOCTABJIEHHOM 3aJa4ll C HCIHOJBb30BAaHHEM HMEIOIIencs
nabopaTropHoil  06a3bl, NPOBOJUTH aAHAIM3 IIOJYYCHHOTO
pe3ynbTara paboThI.

MoskeT OBITh UCIIOJIE30BAHO JIJISI OIICHKH YMEHUH, HAaBBIKOB H
(nnn) ombITa AESITENLHOCTH 00YJarOIIUXCsI

OO6pa3zer 3aaHus
JUTSL BBITTOJTHEHUS
nmabopaTopHOH
paboThl 1
IPUMEPHBIN
MepeYeHb
BOTIPOCOB JIJIsI €€
3aIIUTHI

ITpomMesxyTouHas arrectanus

[IpencraBnenue
Hanmenosanue
Ne Kpatkas xapakrepucTrka OLEHOYHOr0 CpeACcTBa OILICHOYHOT'O
OLIEHOYHOI'O Cpe/ICTBa
cpencta B POC
Iepeuens
CpeacTBo, MO3BOJISIONIEE OLICHUTh 3HAHUS, YMEHUS, HABHIKOB
TEOPETUYECKUX
1 (WIK) OTBITA NETETHbHOCTH 00YYArOIIErocs Mo JUCIUTUIAHE.
1 | 3ager . . | BOIIPOCOB H
MoeT OBITh HCHOJB30BAHO JUI1 OLCHKU 3HAHWH, YMEHUH,
MPAKTUICCKUX

HaBbIKOB U (I/IJ'II/I) Oo1bITa ACATCIBHOCTH 06yqa10m1/1x051

3a,HaHI/II\/‘I K 3a4€Ty

Tect — mpomexyTouHas
2 | arrectanus B popme
3ayera

Cucrema  aBTOMAaTHU3MPOBAHHOIO  KOHTPOJII  OCBOCHHUSA
KOMIETCHIMA (4acTH KOMIICTEHIIMK) OOyJaroImuMcs o
JTUCHUTUIAHE (MOJYJIIO) C MCIIOJBb30BAaHUEM HH(POPMAIIHOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJIOTHM.

Don TECTOBBIX
3aJJaHuHA




Mosker OBITh HCTOJB30BAHO JUIS OICHKW 3HAHUH, YMEHUH,
HABBIKOB U (WJIK) OMBITA JCSITCIBPHOCTH 00YJYarOIIUXCS

3 | Dk3amen

CpezcTBo, MO3BOJISIONIEE OLCHUTh 3HAHUS, YMEHHSI, HABHIKOB
1 (WIM) OTIBITA IETETHHOCTH 00yJaromerocs 1Mo JUCIUTUIAHE.
MoxeT ObITh HCHOJB30BAHO JUIA OLCHKU 3HAHWH, YMCHUM,
HABBIKOB U (WJIM) OMBITA JESITCIBPHOCTH 00YJIarOIIUXCS

[Tepeuens
TEOPETUYECKUX
BOIIPOCOB H
MPaKTUYECKUX
3agaHui (oOpasery
9K3aMEHAIIMOHHOTO
Ouiera) K
9K3aMEHY

Tect — mpomexyTouHast
4 | arrecranus B popme
JK3aMeHa

CucreMa  aBTOMaTH3UPOBAaHHOTO  KOHTPOJS  OCBOCHHS
KOMICTCHIMKA (4acTH KOMIICTEHIIMK) OOyJaroImuMcsl o
JUCHIUIUIAHE (MOJYJII0) C MCIOJIb30BAHUEM MH(POPMAIMOHHO-
KOMMYHHUKAITUOHHBIX TEXHOJIOTHA.

MoxeT OBITh HCIOJB30BAaHO I OICHKH 3HAHUM, yMCHUH,
HABBIKOB U (WJIN) OMBITA JESITCIBHOCTH 00YJIarOIIUXCS

DoHJ TeCTOBBIX
3aJaHuHA

Kpurtepnu u mxajibl olleHUBAHUSI KOMIIETEHIUH B pe3yJbTaTe U3y4eHus JMCHUIIIMHbI
NP NPOBe/leHUH NPOMeKYTOYHOM aTTecTanuu B ¢gopme 3auera u 3k3amena. lllkana

OLICHUBAHHUS YPOBHSA OCBOCHUS KOMHeTeHI[I/Iﬁ

[Ikanel onieHUBaHUS Kpurepuu onieHrBanust

VYpoBeHb
OCBOCHHUS
KOMITCTCHIINT

KOTIUYHO»

«XOPOLIO»

«YAOBJICTBOPUTCIILHO»

OOyuarommiicss  TPaBWJIBHO  OTBETHJ  HA
TeopeTndeckue Bompockl. [lokaszanm oTnmdHBIE
3HAaHWA B paMKax y4eOHOro MaTepuana.
[IpaBUIBbHO BBIMONHMI NPAKTUYECKUE 3aJaHUA.
Iloka3anm oOTAMYHBIE YMEHHS W  BIAJCHUA
HaBBIKAMU NPUMEHEHHUS MOIYy4YEeHHBIX 3HAaHUI U
YMEHHH ITPH PEeLIeHNH 33/1a4 B paMKaX yueOHOTro
Matepuana. OTBETUJI Ha BCE JONOJIHUTEIbHBIE
BOIIPOCHI

Bricokuit

OOyuaronuiicss ¢ HEOOJBIIUMHU HETOYHOCTIMU
OTBETHJI Ha TEOpETHYECKUe BOMpOCHL. [lokazan
XOpoIne 3HaHWA B paMKax  y4eOHOro
Matepuana. C HEOONBOIMMH HETOYHOCTSIMH
BEITIOIHWII TIpaKTH4eckue 3amaHus. [lokazan
XOpOIlMe yMEHUs W BIAJCHUS HaBBIKAMH
MPUMEHECHHS TONXYYCHHBIX 3HAHUN W yMEHHA
OpUd  pEIICHWH 3aJad B paMKax y4eOHOro
Matepuaia. OTBeTw1  Ha  OOJBIIMHCTBO
JIOTIOJTHUTENIBHBIX BOITPOCOB

«Ba4YTCHO»

bazoBrrit

OOyyaromuiicst c CYIIECTBEHHBIMU
HETOYHOCTSIMH OTBETHJ HA TEOPETHUYECCKHUE
Borpocsl.  Ilokasanm  yIOBIETBOPHUTEIBHbIE
3HaHWs B paMKax ydeOHoro Marepuama. C
CYLICCTBEHHBIMH  HETOYHOCTSAMH  BBITIOJTHIII
MPaKTHYECKUE 3a/1aHuMs. IMoxkaszan
YIOOBJICTBOPUTEIbHbIE YMEHHSI W BIaJCHUS
HaBBIKAMH TPUMEHCHUsI OJNyYSHHBIX 3HAHUH U
YMEHUI IPH PELICHNH 3a/1a4 B paMKax y4eOHOro
Marepuana. JJomycTHI MHOTO HETOYHOCTEH TpH
OTBETE Ha JIOTIOJIHUTEIILHBIE BOTIPOCHI

MuHUMaIbLHBIH

«HCYIOBJIETBOPUTECIILHOY

OOyyJaromuiics pu OTBETE Ha TEOPETUIECKUE
BOIPOCHI U TPU BBIMOJHEHHH IPAKTHYECKUX
3aaHUi [TPOAEMOHCTPHPOBAT HEIOCTATOYHBIH

«HE 3aYTEHO» | YpOBEHb 3HAHMW M YMEHHUU IIPU PEILICHUU 3a1ad

B paMKax ydeOHoro marepuana. Ilpu oTBeTax Ha
JIOTIOJTHUTENBHBIE BOIIPOCHI OBIJIO  JIOIYIIEHO
MHO>KECTBO HEIPaBUJIbHBIX OTBETOB

Komnerennus
He chopmupoBaHa




Tect — mpoMeKyTOUHas aTTecTanus B GopMe 3a4eTa U SK3aMeHa

[IIxana oneHUBaHUS

Kpurepun onennBanus

«OTIIHYHO»

«XOPOLIO»

«YAOBJICTBOPUTCIILHO»

«BadyTCHO»

O6yuqatonmuiicss BepHO oTBeTHI Ha 90 — 100 % TecToBBIX 3amaHuit
[P TPOXOXKICHUU TECTUPOBAHUS

OOyuaronuiicst BepHO oTBeTH Ha 80 — 89 % TecToBBIX 3amaHmil
NP TPOXOKICHUN TECTUPOBAHUS

O6yyatoniuiics BepHo orBeTusl Ha 70 — 79 % TecTOBBIX 3aAaHU
MIPU IPOXOKJCHUH TECTUPOBAHUS

«HCYIAOBJICTBOPUTECIILHOY

«HC 3a4YTCHO»

OO6yyatouiuiicst BepHO OTBETHII Ha 69 % U MeHee TECTOBBIX 3aJaHUi
MIPU IPOXOKJIECHUH TECTUPOBAHUS

KpuTtepuu u mKaiabl OlleHUBaHUS Pe3yJbTATOB 00yUeHHUsI IPU NPOBeIeHN U
TEeKYIero KOHTPOJIsl yCeBaeMoCTH

KonTponbnas pabota

[IIxanbl OLIEHUBAHUS

Kpurepun onieHrBanust

«OTIIUYHO»

«XOpOoUIo»

«YAOBJICTBOPUTCIIBHO»

OOydarommiics TOJHOCTBI0 M TPABHIGHO BBINOJHAI  3aJaHde
KOHTPOJIEHOM paboTsl. [Tokasam OTIAMYHBIE 3HAHUS U YMEHHs B pPaMKax
YCBOCHHOT0 yueOHOro marepuana. KoHTponbHas paboTa odopmiicHa
AKKYpAaTHO U B COOTBETCTBUU C MPCABABIIACMBIMU Tpe6OBaHI/I§IMI/I

«BadyTCHO»

OOyyarouuiicst  BBIMOJHWI ~ 3afaHHe KOHTPOJBHOW paboThl €
HeOOoJBIIMMHU HeTOYHOCTsIMH. [lokaszan Xopoluue 3HaHUsSL U YMEHUS B
paMKax YCBOEGHHOro yueOHoro Marepuana. EcTb HegocTtatku B
o(opMIIEHUN KOHTPOJILHOM pabOTHI

OOyyaromuiicst  BBIIOJHWI ~ 33JlaHHe KOHTPOJBHOW paboTel ¢
CYIICCTBECHHBIMU HCTOYHOCTAMH. Ilokazan YAOBJICTBOPUTECIILHBIC
3HaHWS W YMEHHS B paMKax YCBOCHHOIO Y4eOHOro MarepHaina.
KauectBo 0(hOopMIICHHSI KOHTPOJIBHON pabOTHI MMEET HEIOCTATOYHBIH
YPOBECHB

«HCYAOBJICTBOPUTCIBHO»

«HEC 3a4YTCHO»

OOyyJaromuiicss HE MOJHOCTHIO BBIMOJHII 3aJaHUi KOHTPOJILHOMH
paboTHI, IPH 3TOM MPOSIBHI HEAOCTATOUHBIH YPOBCHD 3HAHUH N yMEHHUH

JukranT no ¢popmynam
OnuuHanuate  Gopmyd,

32 KaXJIbIi HpaBI/IHBHHﬁ OTBE€T OJHH Oa.

[lepeBon B

YeThIpeX0aJIIbHY0 CUCTEMY IPOMCXOIUT CIETYIOIUM 00pa3oM:

Yucno HabpaHHBIX OaJIoB

[IIxana orneHUBaHUS

11 6annos COTIIUYHOY
10 6annos «XOPOIIOY
9 bannos «yJIOBJICTBOPHUTEILHO)

MeHble 0essimu 0anios

«CHCYIOBJICTBOPUTECIILHO)

TectupoBanue

IIIxanbl OLIEHUBAHUS

Kpurepuu oneHnBaHus

KOTIUYHO»

«XOPOIIIO»

«Ba4YTCHO»

«yZIOBJIETBOPHUTEIHHOY

OO6yuatontuiicst BepHo orBeTra Ha 90 — 100 % TecTOBBIX 3a1aHuit
IIPU IPOXOKIEHUH TECTUPOBAHUS
OO6yuatontuiicst BepHO oTBeTHa Ha 80 — 89 % TecTOBBIX 3amaHui
IIPU IPOXOKICHUH TECTUPOBAHUS
OO6yuatontuiicst BepHO oTBeTHa Ha 70 — 79 % TecTOBBIX 3amaHui
TIPY IPOXOKIACHUU TECTHPOBAHUS

«HCYAOBJICTBOPUTCIBHO»

«HEC 3a4YTCHO»

OOyuJaronmuiicss BepHO OTBeTHI Ha 69 % W MeEHee TEeCTOBBIX
3aJlaHUH NPU NPOXOXKIEHUU TECTUPOBAHUS

JlaGopatopHas paboTa

IIIkajbl olleHHBaHUS

Kpurepun onieHnBanus

KOTJIIMYHO»

«3adyTCHO»

JlaboparopHasi paboTa BBINIOJIHEHA B 00O3HAYCHHBIN MpPEIoIaBaTelIeM
CPOK, IMCHbMEHHBIH oT4eT 03 3aMeuaHui.

JlaboparopHasi paboTa BBITOTHEHA 00YYAIOMIMMCS B ITOJTHOM 00BEME C
coOmoeHneM HeoOXOoauMoil mocienoBarenbHOCTH. OOydaronuiics
paboTajl MOJHOCTBIO CAaMOCTOSITENBHO; T0Ka3ajl HEOOXOJHMMbIe JUIs




MIPOBEJCHUS PaOdOThl TEOPETUUECKUE 3HAHUS, IPAKTUIECKUE YMEHUS U
HaBbIKM. Paborta (oruer) odopmileHa akkypatHO, B HauOoee
ONTUMANBLHON I (PUKCAIMU Pe3yabTaTOB (hopme

JlaboparopHasi paboTa BBITIOJTHEHA B 00O3HAYECHHBINA MpEIoIaBaTeIeM
CPOK, IMICHbMEHHBIN OTYET C HEOOIBIIMMHU HEIOYETAMH.

JlabopatopHas paboTa BBHITIOTHEHA 00YYAIOIIUMCS B TIOJTHOM 00BeMe H
CaMOCTOATENBbHO.  J[ONyIIeHBl  OTKIOHEHHS OT  HeoOXOIMMOi
MOCIIEOBATEILHOCTH BBIIIONHEHHS, HE BIMAIONINE HA IPaBUIBHOCTD
KOHEYHOro pe3ynbTaTa. Pa0oTa IOKa3pIBaeT 3HAHHE OOYJAIOIIMMCS
OCHOBHOTO TEOPETHYECKOr0 Marepuaja ¥ OBJI3JCHHE YMEHHUSIMH,
HEOOXOAWMBIMH  JUIl  CAMOCTOSTENILHOTO  BBIMOJHEHUS  PabOTHI
JlonyIeHbl HETOYHOCTH U HEOPEKHOCTh B OpOPMIICHUU PE3yIbTaTOB
paboTsl (oT4eTa)

JlabGopaTopHast paboTa BBIIOJIHEHA C 3aJIePKKO, TUCEMEHHBIN OTUYET C
HEJl0YEeTaMH.

JlaboparopHasi paboTa BBITOJHIETCS M O(QOPMIIAETCS O0YJIAIOIIMCS
«yIOBIICTBOPHTEIIHHO IpH HOocTOpoHHeH nmomomy. Ha BbImonmHeHHe padoThl 3aTpayuBacTCs
MHOTr0 BpeMeHH. OO0yJaromuics NOKa3bIBaeT 3HAHHUS TEOPETHYECKOTO
MarepHana, HO WCHBITBIBACT 3aTPyJHEHHE IIPU CaMOCTOSATENBHOM
paboTe ¢ ICTOYHHKAMH 3HAHMI WM NpHOOpamMu

JlabopatopHass pa0oTa HE BBIIOJNHCHA, IHCHMCHHBIA OTYET He
MpeNICTaBIICH.

Pe3ynbraThl, MoJydeHHbIE OOYYarOLUIMMCS, HE MO3BOJISIIOT ClEIaTh
MpaBUJIbHBIX BBIBOJOB U TMOJHOCTBIO PACXOAATCA C MMOCTaBJICHHOM
«HEYIOBIICTBOPUTEIBHO» | «HE 3a4TeHO» | menbto. [lokaspiBaeTcs MiIoxoe 3HaHHE TEOPETUUECKOro Marepuana U
OTCYTCTBHE HEOOXOAUMBIX YMEHHUH.

JlaGopatopHass paboTa He BBINONHEHa, y Yy4allerocss OTCYTCTBYIOT
HCO6XOZ[I/IMI)Ie IJIA  TIPOBEACHUA paGOTLI TCOPCTUYCCKUE 3HAHUA,
MPaKTHYECKUE YMECHUSI U HABBIKH

«XOPOIIOH

3. TunoBble KOHTPOJIbLHBbIE 3a]aHHs HJIH HHbIE MATEPHAJIbI, HEOOX0IMMbIe
JJIS1 OIl€HKM 3HAHMA, YMEeHHH, HABBIKOB M (WJIN) ONBITA J1eATeJIbHOCTH

3.1 TunoBbie KOHTPOJIbHBIC 3aJaHUS /ISl BHINOJHEHH KOHTPOJIbHBIX padoT
KoHTponibHBIE BapuWaHTBl 3aJlaHUM  BBUIOKEHBI B DJIGKTPOHHOW  HMH(POPMAIIMOHHO-
obpazoBatensHoi cpeae Upl VIIC, noctynHoit o0ydaromemycs 4yepe3 ero JUYHbINA KaOUHeT.
Huxe npuBenen oO6pasel] TUIIOBBIX BApUAHTOB 33aJaHU JJ1s1 BBIITOJIHEHUS! KOHTPOJIBHBIX PaloT.

O06pa3el; TUITOBOTO BapuaHTa KOHTPOJIbHOWU pabOThI
«Tema 4. MonexynspHas (craTucTH4ecKas) pusnka»
1. 3akon [lanbTOHA MMEET BUJL:
P=py+p,++pn
Chopmynupyiite 3akoH [lanbToHA B COOTBETCTBHH C NMpUBENEHHON hopmyroil. [aliTe onpeneneHue
NapUHUaJIbHOMY JIaBIEHUIO.
OtBet: [laBneHue cMecu ra3oB paBHO CyMMe MapLUaibHbIX JaBJIeHUM 3TuX ra3os. [lapruanbsHoe
JIaBJIEHHUE ra3a — 3TO JaBJIEHUE, KOTOPOE OKa3bIBaJl ObI ra3 Ha CTEHKHU COCY/ia, €CIIM Obl HAaXOAMJICS B
3TOM COCYZ€ TOJIBKO 3TOT T'a3.
2. OOBbscCHUTE, UCTIONB3YS (PU3NUECKUE 3aKOHBI, ToYeMy OaJJIOHBI CO CXKATHIM Ia30M
B3pBIBOONIACHBI, @ Tpy0a BOJIOM 1Mo OOJBIINM JIaBJIC€HHEM B3pbIBOOE30IIacHa?
Bo3mosxublii BapuanT otBeta: [Ipu B3peiBe TpyObl aBieHUE BOJBI MPAKTUYECKHU Cpa3y MagaeT 10
HYJISA ¥ OHA HE MOXKET COBEPIIUTH pa3pyIIeHUuH. ITo 00yCIOBIIEHa 0COOBIMHU CBOMCTBAMH JKUIKOCTH
TEKY4YEeCThIO0, JBI)KEHHUE MOJIEKYJI B KHMJKOCTEH CKAauKoOOpa3Hbl, KUAKOCTh HE 3aHUMAeT BeCh
IIPEIOCTaBIEHHBIN el 0o0beM. Pa3zpriB OaijioHa NMPOMCXOIUT BCIEJICTBUE CHIIBHOTO YBEIMUYEHUS
JIABJICHUS] Tra3a NpPU IOCTOSHHOM OOBEMe BCIEJCTBHE YBEIWYEHHS TEeMIIEpaTypbl (M30XOpPHBIN

P
npouecc, 3akoH IMapms — = const) . Ilpu B3pbIBe OayuloHa COKOJIKM MPHOOpETaroT OOJbIINe

CKOpPOCTH U MPUBOST 3HAUUTENbHBIE PA3PYyLICHHUS.
3. Haiiti cpenHIO CKOPOCTh MOJIEKYJ HACATFHOTO I'a3a, INIOTHOCTh KOTOPOTO IPH JaBICHUU
35 kIla paBna 0,3 kr/ mM3.



OtBet: <v>=545m/c.
4. Yemy paBHBl CpelHHE KHHETUYECKHE OSHEPIrUU IOCTYMATEIbHOTO W BpalllaTelIbHOIO
JBUKEHUSI MOJIEKYII, COAEpKaluxcs B 4 Kr kucinopoaa rnpu temreparype 200K?

(E), . =312:10° /e (E),, =2,08-10° fooc.

Ortger:
5. OmnpenenuThs MOJSPHYIO MacCy CMECH, COCTOSALIUHI U3 4 T BoJopoa U 32 I KUCI0poa.
—72.1073
Orser: 4= 72107 wrnvom.

O06pa3en TUIIOBOrO BapuaHTa KOHTPOJILHOU pabOThI
«Tema 9. DneKkTpoMarHuTHAS. UHTYKIIHS

1. 3aKoH 3JEKTPOMArHUTHOW MHIYKIIUA UMEET BHI:
do

dt
3anumuTe 3aKOH JIEKTPOMATHUTHON HHIYKITUU B COOTBETCTBHH C IPUBEIEHHON POPMYITOH.

E =

Ortger: IIpu n3MeHeHnN MarHUTHOTO MOTOKA CO BPEMEH B ITPOBOASAIIEM KOHTYpe Bo3HUKaeT D/IC,
BEJIMYMHA KOTOPOH IIPONOPLHUOHAIbHA CKOPOCTH U3MEHEHNS MarHUTHOT'O MIOTOKA.
2. OOBbsCHUTE, UCTIONB3YS (PU3NIECKUE 3aKOHBI, KaK MMPOMUCXOAUT OECIPOBOIHAS 3aPSIIKH
coroBoro Tenedona. [laiite onpenesneHue 3Toro GU3NYECKOro siBJICHUs.

Bo3moxHBI BapuaHT oOTBeTa: B ocHOBe OecrpoBOAHOW 3apsiuku TenedoHa JICKUT sAsleHue
83auMouHOyKyuU. SIBIeHne B3aMMOMHIYKLUHU 3aKJIH0YaeTCs B CIEAYIOIIEM: IIPU U3MEHEHUH CUJIbI
TOKa B OJHOM MPOBOJALIEM KOHType Bo3HUKaeT OJ[C MHAYKIMM B IpPOBOJSIIEM KOHTYpE,
HaXOJALIMMCS B MarHUTHOM II0JI€ IIEPBOro KOHTypa. Uepe3 MpoBOAAIMN KOHTYp OecrpoBOAHOMN
3apsAKd TenedoHa TNMPOXOJUT TEPEMEHHBIM SKIECKTHYECKUH TOK, OH CO37aeT B IMPOCTPAHCTBE
INEPEMEHHOE MArHUTHOE TI0JI€ (NepeMenHblll IIeKMpUUecKull MoK Nnopodcoaem nepemeHHoe
MazHumHoe nojne), B KOTOpOM HaXOJUThCS MPOBOJSALINI KOHTYp CBA3aHHBIN C OaTapeeil COTOBOrO
tenedoHa. Tak Kak MarHUTHOE I0J€ U3MEHSETCS CO BPEMEHEM OyAeT U3MEHSAThCS U MAarHUTHBIN
notok (@ = BScosa), NpoHU3BIBAIOMINN MTPOBOASALINIA KOHTYp, CBSI3aHHBINA ¢ OaTapeeil COTOBOTO
tesnedona. [Ipyn n3MeHeHUH MarHUTHOTO MOTOKA 4epe3 3TOT NMPOBOAALINI KOHTYp Bo3HUKaeT D/IC

do
UHAYKINHU (€ = — E)’ KOTOpas mojiaeTcsi Ha 6aTapeto, 6barapes 3apspKaercs.

3. MarnuTtHas MHAYKIUS MEXAy MOJTCcaMu ABYXIOIIOCHOTO TeHepaTtopa paBHa 1 Tu. Porop
umeeT 140 BUTKOB, Miomanb Kaxmoro sutka 500 cm? OmpenenuTh 4acTOTy BpalleHHs
AKOps, eciau MakcuMmaiibHoe 3HaueHne DJ{C unayknuu 220 B.

OTBeT: V = —— = 0,7 kI'y,
27BS

4. KBagpaTHyr0 paMKy €O CTOpPOHOH 1 M HOMECTWIM B OJHOPOJHOE MAarHUTHOE IoJie C
uHAyKnuen 2 T, Tak YTO IUIOCKOCTh paMKU IEPHEHAUKYISIPHA CUJIOBBIM JIMHHSM
MarHMTHOTO MOJiA. 3aTeM, HE BBIHUMAs PaMKy M3 IOJI1 U HE U3MEHss e€ OpUeHTalHIo, €€
ne(GopMHUPOBAIM B MPSAMOYTOJIBHUK C COOTHOIIEHHEM cTopoH 1:2. Kakoit 3apsi mpu sToM
npouies o KoHTypy? ConpoTusieHre paMmku paBHo 1 Om.

Ba?
OtBeT: q = Fyaie 0,22 Kn
5. B karymike npoucxoauT u3MeHeHue Toka ot 1 10 2 A 3a Bpems 0,02 c. [Ipu sTom B karymike

unayuupyetrcst D/IC camomnaykiuu, paBHas 20 B. HaiiTu MHAYKTUBHOCTH KaTYIIKU U
M3MEHEHUE YHEPTUU MarHUTHOTO TIOJISI.

Oteer: L = eAt/Al = 0,4 TH, AW = %(122 —12) = 0,6 Ix

3.2 TunoBbie KOHTPOJIbHbIE 32IaHUS HA TUKTAHT 10 hopmyJiamMm

KoHTponbHble BapuaHThl 3aJaHUN  BBUIOKEHBI B DJIEKTPOHHONW  MH(GOPMAIMOHHO-
obpazoBarenbHoli cpene Upl VIIC, noctymHoi#t oOydaroniemMycs uepes ero JUYHbIN KaOMHET.

Hwxe mpuBeneH oOpasel] TUMOBBIX BAPUAHTOB 3aJaHUl JJIs BBINOJHEHHUS JUKTAHTA II0
dbopmynam.

OO0pasel TUTIOBOTO BapuaHTa JUKTaHTA MO (GopMyiaM
«Tewma 1. KunemaTtuka»

1. MrHoBeHHasi CKOPOCTh B MOMEHT BPEMEHH t:



ds
v =—
dt’
rJie S — IepeMeIcHHe.
2. CpenHsisi CKOpOCTh 3a MPOMEXYTOK BpeMeHH At:
As
Vep = Ap
rae As — u3MEHEeHHUE IepEMEICHHS 32 POMEKYTOK BpeMeHH At.
3. MruoBeHHOE YCKOPEHHE B MOMEHT BPEMECHH t:
dv d?s
a=—=—:.
dt dt?
4. CpenHee yCKOpEHHUE 3a POMEKYTOK BpeMeHu At:
Av
Gep = Ap
rae Av — n3MeHEeHHEe CKOPOCTH 3a IPOMEKYTOK BpeMeHH At.
5. MrHoBeHHas yriioBasi CKOPOCTb B MOMEHT BPEMEHHU:
do
(I) = —_—
dt’
IJIe (9 — YIJIOBOE MEpEMEIIICHHUE.
6. Cpennsist yriaoBasi CKOPOCTh 3a IIPOMEKYTOK BPEMEHHU:
Ap
Wep =73
rae Ag — u3MeHeHHe YIioBOro epeMeLeHHs 3a IPOMEXYTOK BpeMeHu At.
7. MrHoBEHHOE YFJ'IOBOC y'CKOpCHI/Ie B MOMCHT BPCMCHH t:
_dw _d%gp
T odat T de?
8. Cpennee yriioBoe yCKOpEHHUE 3a MPOMEXYTOK BpeMeHHU At:
Aw
Ep = a0
rae Aw — U3MEHEHHUe YriioBOW CKOPOCTH 32 IPOMEKYTOK BpemMeHu At.
9. KI/IHeMaTI/I‘leCKHC ypaBHeHI/ISI PaBHOMCEPHOI'O HOCTyrIaTCJ'IbHOFO JBUKCHUA:

7 =7, + Ut,
U = U, = const,
a=0,

rae Uy — BEKTOP CKOPOCTH MATEpPHAbHOW TOYKM B HAYalbHBI MOMEHT BPEMEHM; U — BEKTOP
CKOPOCTH MATEPUAILHOM TOYKU 4Yepe3 BpeMs t MOCIe Hadaaa JABUKEHUS; d — BEKTOP YCKOPEHHS
MaTepUATbHON TOYKHU.
10. Kunemaruueckue ypaBHEHUS! PaBHOMIEPEMEHHOTO BPAIaTeIbHOTO JIBHXKEHUS:
., Bt?
ot wot +—,
2
+ £t,

Il
S|

Il
gl

0

onst.
CKOpEHHE:

11. HopmanbsHoe (LIECHTPOCTPEMUTEITHHOE)

< Q

OO6pazel TUIIOBOTO BapuaHTa JUKTaHTa 1Mo hopMyiaM
«Tema 2. JluHaMMKa MOCTYNATEIbHOTO U BPAILIATEIBHOTO JBUKECHHS
1. Bropoii 3akon HeioToHa:
= L d
F =ma= —p,
. dt
rae F — paBHoJeNCTBYIOMIAs BCEX CUJI, JEMCTBYIOIMX Ha TEJIO, M — Macca Tena, KOTopast IBISETCS
o o ap
KOJIMYECTBEHHOW MEpO €ro MHEPTHOCTH, d—’; — CKOPOCTh W3MEHEHHUsS UMITyJIbCa TeNa.
2. Cwuna TsKeCTH:
F =mg,



rneg = 9,8 Cﬂz — YCKOpEHHE CBOOOHOTO MaieHus; M — Macca Tena.
3. Cuna TpeHHs CKOJIbKECHUS:
F =N,
rae N — cuna PEaKIMK OTOPHI, U — KOADDOHUIIMEHT TPEHUS CKOJIbKEHUS.
4. Hmnynbc Tena (KOJIUYECTBA JBUKECHMUS):
p = mu,
rae U — CKOPOCTh Tela.
5. MoMmeHT cuibl, IEUCTBYIOIICH Ha TEJI0 OTHOCUTEIHHO OCH BpAICHUS:
M=F-r-sina=F -l
rae | = r - sin @ — NepneHauKyJIsp OT JUHUU JSHCTBUS CUJIBI IO OCH BpalieHus (TIeU0 CHIIbI)
6. OCHOBHOI 3aKOH TMHAMUKH BPAIIaTeIbHOTO JIBHYKEHUS:
— > dL
M=1]c= E,
rae M- PaBHOJEHCTBYIONAs MOMEHTOB CHJI, €& — YIJIOBOE YCKOPEHME BPAILAIOIIErocs Tena, | —
MOMEHT UHEPIUH Tea.
7. MoOMEHT MHEPIMH MaTePUATLHON TOYKH
I = mr2.
8. MoMeHT HHepIUH MIITHHAPA (IMCKA) OTHOCUTEIHLHO OCH, MPOXOISAIICH Yepe3 MeHTpP MIIHHAPA,

MNEPNCHAUKYJIAPHO IINIOCKOCTU OCHOBAaHUA

1
I = EmRZ,

rae R — paguyc nunuHapa maccoit m;
9. MoMeHT HHEPIUH IIapa OTHOCUTEIBHO OCH, TIPOXO/ISINEH Yepe3 IEeHTp Iapa:

2
[ = —=mR?,
5
rae R — panuyc mapa maccoit m.
10. Teopema lllreitnepa:
I =1, + md?,

rane [, — MOMEHT HMHEpPUUU Tejla OTHOCHUTEIBHO OCH, MPOXOMISIIEH 4Yepe3 ILEHTP Macc Tena,
napanneanoﬁ HpOI/I3BOJ'H:>HOI71 OCH., M — Macca Teja, d — paCCTOHHI/Ie Memny OCsIMU.
11 MOMCHT I/IMHyﬂbca (MOMeHT KOJIN4YECTBaA ,Z[BI/I)KeHI/I}I) Bpama}omeroc;l TCJ1a OTHOCUTCIIBHO OCH:
L=13.
3.3 TunoBbie KOHTPOJIbHBIC 3aJaHUSA /ISl IPOBEICHUSI TECTHPOBAHUS
CDOH)I TCCTOBBIX 33)13HI/II>1 10 AUCOUITIIINHEC COI[Cp)KI/IT TECTOBBIC 3a1aHUA, pacnpeﬂeﬂeHHHe 10
pa3z[eJ1aM U TCMaMm, C YKa3aHI/IeM X KOJIMYECTBA U TUIIA.

Crtpykrypa (hoHIa TeCTOBBIX 3aAaHUIA MO TUCITUTINHE

Konunuectso
WHuxatop XapakTepucTHKa TECTOBBIX
ITOCTUKECHUS Tema B cootBercTBuu ¢ PITJI/PIIII P P .
T3 3aJ[aHMH,
KOMIIETEHIINU
Tunsl T3
3HaHue Ha 4-0T3
OIK-1.1 BBIOOD 4-3T3
OIlK-2.1 Tema 1. Kunemarnka VMeHue 1:8]1:33
Tlei 2-0T3
eiicTBHe 2_13T3
3HaHue Ha 4-0T3
OIK-1.1 BEIOOD 4 -3T3
OHK-Z:l Tema 2. luHaMHKa IOCTYNATENBHOTO U BPAIlaTEILHOTO VMeHHE 4-0T3
JIBYDKEHUS 4 -3T3
JeiicTBue 2-OT3
2-3T3
OIlK-1.1 Tema 3. 3aKOHBI COXpaHEHHUS B MEXaHUKE. DIIEMEHTHI 3HaHue Ha 4 -0T3
OIlK-2.1 CIEeNHaTbHON TEOPHH OTHOCHTEIIEHOCTH BEIOOD 4 -3T3




4-0T3

VYMenue 4-3T3
JleiicTsre 2-0T3
HWCTBH 2_13T3
3HaHue Ha 4-0T3
OTK-1.1 BhIOOp j - gTTg
OIIK-2.1 Tema 4. MonekynspHas (cTaTUCTHYCCKAs) (PU3MKA VYMenue 4__ 313
JleiicTsre 2-0T3
HCTBH 2_13T3
3HaHHe Ha 4-0T3
OIIK-1.1 BbIOOP 2‘ - gTTg
I1K-2.1 -
0) Tema 5. TepmMoauHaMuka YMmeHue 4-3T3
JlelicTBu 2-0T3
ercTeHe 2313
3HaHHe Ha 4-0T3
OIIK-1.1 BbIOOP 2 - 3?33
I1K-2.1 -
0) Tema 6. DnexTpocTaTHKa Ymenue 4_3T3
Tleii 2-0T3
elicTBHE 2_13T3
3HaHHe Ha 4-0T3
OIIK-1.1 BHIOOp 2 - gTT?é
OIlK-2.1 Tema 7. IIOCTOSHHBIHA 2IEKTPHIECKHI TOK VMenne 4__ 373
Tleii 2-0T3
eiicTBHE 2_13T3
3HaHHe Ha 4-0T3
OTK-1.1 BHI60p 2 - (3)11:?3
OIIK-2.1 -
Tema 8. MarautHoe 1oJje YMenue 4_3T3
Tleii 2-0T3
elicTBHE 2_13T3
3HaHue Ha 4-0T3
OIK-1.1 BbIOOD 2" - ?)1"1%
OIIK-2.1 Tema 9. DIEKTPOMATHATHAS HHIYKIHS YMmenue 4__ 3T3
JelicTBue 2-0T3
2-3T3
3HaHue Ha 4-0T3
OIK-1.1 BLIGOp 2" - gTTé
OIIK-2.1 Tema 10. MarautHble CBOICTBa BELIECTBA YMeHue 4: 3713
JelicTBue 2-0T3
2-3T3
3HaHue Ha 4-0T3
OIK-1.1 BBIOOD 4-3T3
Tema 11. OcHoBBI Teopun MakcBeiia s 4-0T3
OIIK-2.1 Ymenne
3JIEKTPOMArHUTHOTO TIOJIS 4 —3T3
JleticTBu 2-0T3
ercrpue 2313
3HaHue Ha 4-0T3
OTTK-1.1 BbIGOp Z‘ = STT?;
OIlK-2.1 Tema 12. Mexannueckue U 3EKTPOMAarHUTHBIE KOJeOaHUs YMeHnue 4: 313
Tei 2-0T3
eiicTBHE 2_13T3
3HaHue Ha 4-0T3
OIK-1.1 BLIGOp Z‘ = STT?;
11K-2.1 B
0) Tema 13. Bonnsl YMeHue 4_3T3
. 2-0T3
JelictBue

2-3T3




3HaHue Ha 4-0T3
OIIK-1.1 BLIGOp 2 - ?)Tl%
OIlK-2.1 Tema 14. BosHOBast OITHKA Vmenue -

4 -3T3
" 2-0T3

JleiicTBue 2_13T3
3HaHue Ha 4-0T3
OIK-1.1 BLIGOp 2 - (B)TT?;
OIIK-2.1 Tema 15. KBaHTOBas onTHKa VMeHue 4: 3T3
TeitcTue 2-0T3

HiCTBH 5 _3T3
3HaHue Ha 4-0T3
OIK-1.1 BLIGOp 2‘ - (3)?3
OIIK-2.1 Tema 16. Teopus atoma Bogopoa 1o bopy VMeHHe 4__ 3713
TeitcTue 2-0T3

fiCTBH 5 _3T3
3HaHHe Ha 4-0T3
OIK-1.1 BLIGOp 2 - 8?33
OIIK-2.1 Tema 17. DneMeHTHI KBAHTOBOIH MEXaHUKU YMmeHue 4__ 3713
Tleit 2-0T3

eifcTBHE 5 _3T3
3HaHHe Ha 4-0T3
OIK-1.1 BLIGOp 2 - gTT?é
OIlK-2.1 Tema 18. DnieMeHTBI COBPEMEHHOM (U3MKH aTOMOB M MOJIEKYJT | YMEHHE 4__ 373
" 2-0T3

JleiicTBue 2313
3HaHHe Ha 4-0T3

BEIOOD 4 -3T3
OIIK-1.1 Tema 19. DnemeHTHI siaepHOH GU3UKH U QUBUKU VMeHHE 4-0T3
OIlK-2.1 9JIEMEHTaPHBIX YaCTHII 4 —-3T3
N 2-0T3

JelictBue 2_3T3

" 95 -0T3

rore 95 - 3T3

[MTonnsit kommuekT O T3 xpaHUTCS B ANEKTPOHHON MH(POPMALMOHHO-00pa30oBaTeIbHOM cpesie
HpI'VIIC u obyuaromuiics UMEET BO3MOKHOCTh O3HAKOMHUTBLCS C JIEMOHCTPALIMOHHBIM BapHAHTOM
OT3.

Hwuxe npuBenen obpasel TUIIOBOTO BapHaHTa UTOTOBOTO TECTA, MPEAYCMOTPEHHOTO paboueit
IIPOrpPaMMOM TUCIUIUINHEI.

OGpa3zerr TUTIOBOTO TECTA,
MPEIYyCMOTPEHHOr0 paboueil mporpaMMon AUCHUTUINHBI
1. BoiOepuTe npaBUIBHBIN OTBET.
Kakoe u3 ypaBHEHUH BbIpaxkaeT 3aKOH M3MEHEHHsS MOMEHTa HMIylibca L cucrembl (OCHOBHOE
ypaBHEHHE IMHAMHKH), TA€ M - pe3ybTUPYIONMii MOMEHT BHEINHUX CHJI, Mo - PE3yIbTUPYIOIIHIA
MOMEHT BHYTPEHHUX CHJI

2 A

r) dl=M,dt
Otser: a
2. BriOepure mpaBUIBHBIA OTBET.



[Tpunuun otTHOCUTENbHOCTH ["anuiest TOBOPUT O TOM, UTO:

a) TMPOCTPAHCTBO SIBJISIETCS EBKJIMJIOBBIM, a BpEeMs - OJHOMEPHBIM U BMECTE€ OHU
XapaKTEepU3YIOT COCTOSIHHE MaTepUH

0) MOKO¥ 1 IBUKCHUE OTHOCUTEIIHLHBI, U BCE 3aBUCHUT TOJILKO OT BEIOPAHHON CHCTEMBI OTCUETa

B) MPOCTPAHCTBO M BpEMsI HEPA3pbIBHO CBS3aHbI MEXAy c000il; OHM SBISIOTCA (Qopmoi
CYILIECTBOBaHUSI MaTEPUU

I') CyllecTByeT OECKOHEYHOE MHOKECTBO MHEpPLHUAIbHBIX CHCTEM OTCU€Ta, OTHOCHUTEIHHO
KOTOPBIX UMEET MECTO SIBJICHHE UHEPLIUHU.
Otger: 6

3. BpiOepuTe npaBUIbHBINA OTBET.

YpaBuenue Ban-nep-Baanbca 11t 01HOro MOJIs ra3a UMEET BUL:

a) (p+mza2j(v —mbjz RT
uV H

OtBeT: B
4. BpiOepuTe MpaBUIbHBINA OTBET.
Kakoe u3 npuBeICHHBIX YpaBHEHUH COOTBETCTBYET PUCYHKY

Iz

I ¢ Is
— o—=

¢I4

a) li+ 12 - 13- 1=0
0) Is+ I4-11-12=0
B) l1+ 2 + I3+ 1,=0
r) -l1- 12 - 13- 14=0
Otger: a
5. Bribepurte npaBuIbHBIN OTBET.
JlmHa BOJIHBI, CKOPOCTH €€ PacIpOCTPAaHEHHS U TIEPHOJ KOJIeOaHHid CBA3aHbI BEIPAKEHUEM

a)y A=v-T
v

0) A=—

) T

B) /1=L
v-T

r) ﬂ=1
v

OtBeT: a

6. BriOepure npaBUIIBbHBIN OTBET.

Judpaxiuio cBeTa MOXKHO 00BSCHUTH, UCIIONIb3YSl IPUHIIMII, COTJIACHO KOTOPOMY

a) CBETOBasl BOJIHA, BO30Yy KAaeMasi KAKMM-TM00 HCTOUHUKOM, MOKET OBITh IIPECTABICHA KaK
pe3yNbTaT CYNEepo3UIINYA KOT€PEHTHBIX BTOPUYHBIX BOJIH, «M3Jy4a€MbIX» MHUMBIMU UCTOYHHUKAMHU

0) Kax/1ast TOUKa cpeibl, 10 KOTOPOii omen (POHT BOJIHBI, CTAHOBUTCS HCTOUHUKOM HOBBIX
chepruyecKkux BOITH

B) CBET PaCIpPOCTPAHSAETCS IO TAKOMY ITYTH, OITHUYECKAs JJINHA KOTOPOTO SKCTpEMaIbHA

r) 9pdexT, MPOU3BOIUMBIN OTIAEITHHBIM ITYYKOM, HE 3aBUCHT OT TOTO, IEHCTBYIOT JIN
OCTaJbHBIC MyYKH, UK OHU YCTPAHEHBI
Otgert: a



7. BpiOepute npaBUIBLHBIN OTBET.
JlazepHoe u3nydeHue 3To:
a) TEIUIOBOE M3JTyUeHUE
0) BEIHYX/ICHHOE H3TyYCHHE

B) CIIOHTaHHOE (CaMOITPOU3BOJILHOEC) U3JIYICHUE

T') JIIOMUHECISHITUS
OrTBer: 0

8. [lnst paccmaTpuBaeMbIX CIIy4aeB YCTAaHOBHTE COOTBETCTBUE MEXKIY MEPHOIOM KojeOaHu 1

€TI0 MATEMATHUYCCKUM BBIPAXKCHUCM.

Ilepuon MareMaTnyecKkoe BEIPaKEHUE
a) epuo/| KoyiebaHusi MaTeMaTHYeCKOro T 2
MasiTHUKA @
0) nmepuoa koyiebaHus (PU3NIECKOTO MAITHHKA 2T 2
- 2 2
NGO — IB
B) IIEPUO/I HE3aTYXAIOIIUX KOJIeOaHU |
3 T=2x|—
g
T') IepUO/ 3aTyXaIINUX KOJIeOaHi m
4) T=2rx|—
K
1) IepHo/J] KoJIeOaHusl IPYKUHHOTO MasgTHUKA |
5) T =27 |
mgl

Orser: a-3, 6-5, B-1, r-2, n1-4

9. VYcTaHOBHUTE COOTBETCTBHE MCKIY (1)I/I3I/I‘ICCKI/IMI/I 3aKOHaMM M UX MaTeMaTH4eCKOM 3aIIiMChIO,

HCIIOJIb3Y: NaHHBIC

Dduznueckuii 3aKo0H

MaremaTtudeckas 3anmch

a) 3aKOH COXPaHEHHUS SHEPTUH

1) p=>.m-0 =const
i=1

0) 3aKOH COXPaHEHHs UMITYJIbCa

2) E +U = const

B) MeXaHWYecKas paboTa BpalaTeabHOTO 3) A= Md(p
IBIDKEHUS
T') 3aKOH COXpPaHEHHsI MOMEHTA UMITYJIbCa 4 N A
t
1) MOIIIHOCTh 5) L = const

OrtBer: a-2, 0-1, B-3, -5, 1-4

10. B ogHOpO/IHOE MAarHUTHOE TOJIE BJIETACT DJIEKTPOH W JIBUIKETCS IO
nyre okpyxkHoctd “0”. Ilo kakoil u3 TpaekTopuil OyneT ABUraThCs
IIPOTOH, BJIETEB B ATO IOJIE€ C TAKOU K€ CKOPOCTHIO?

OTtBerT: 3

pm

11. ITnoTHOCTH QJICKTPUYCCKOIO TOKa B aJIIOMUHHUCBOM IIPOBOIHHKE

paBHa

5 A/cm?. OmpenennTh OOBEMHYIO TEIUIOBYIO MOIIHOCTH TOKA, €CIH YAETbHOE

COTIPOTHBJICHUE ATIOMUHHUA paBHO 26 HOM-M. OTBET NpecTaBuTh B MIK/MC.

Otser: 1,3 MJlx/M

12. Tlpu wuHTepdepeHIMH IBYX KOTEPEHTHBIX BOJIH C JUIMHOM BOJHBI 2 MKM IIE€pBBIH

UHTEp(PEPEHIIMOHHBIII MUHUMYM HaOMIOJAETCsl MPU Pa3HOCTH XOJa, PAaBHOM...

MPEJICTABUTH B MKM.
OTtBeT: 3 MKM

OTBET



13. Haiitu ayvHy BOJHBI e Bpoilyist [jis 37€KTPOHOB, UMEIOIIETO KHHETHYECKYI0 dHEpruto 10
k3B. OTBeT npencTaBUTh B M U OKPYIJIUTH 10 AECSTHIX.
Otser: 12,2 M
14. Onenute pa3MbITOCTh SHEPIETUUECKOTO YPOBHS B aToM€ BOJOPOJA ISl BO30OYXKIEHHOTO
cocTosHUS (BpeMs JKH3HH DIEKTPOHA B BO30YkaEHHOM cocTostHMM pano 108 ¢). Otser
MPEACTaBUTH B HAB U OKPYTIUTH 70 LEIbIX.
Otgert: 414 HoB

15. lns Hekoroporo BemecTBa (oTodhdekT mepecTaér MPOMCXOMUTh TPU UIMHE BOJHEI,
npesbimaronield 450 am. Haiinure paboty BhIxona (POTOIIEKTPOHOB ISl 3TOTO BEIIECTBA.
OTtBeT npeACcTaBUT B 3B U KPYIiUTh 10 COTHIX.

OrTsert: 2,76 3B.

16. MaruuTHbII NOTOK Yepe3 KaXK/Ibli BUTOK KaTYIIKH, IOMEIIEHHON B MarHUTHOE T0JIe, paBeH
0,01 B6. MaruuTtHoe 1mosie paBHOMEPHO yObIBaeT 10 Hyns 3a 0,1 ¢, mpu 3TOM B KaTyIlIKe
unayuupyercs IJC 2 B. CkoJIbKO BUTKOB UMEET KaTyIka?

Ortger: 20

17. Cnyuaiinasi morpeimHocTb u3Mepenuit sl paBuo 0,1 mm. B pesynbrate usmepenuii 6110
IpOBE/IeHA CepHst SKCIEPUMEHTOB M3 TpeX U3MepeHuit B 1aboparopuu no ¢usuke Upl ' YIIC.
Ornpenenuts cpeHee KBaIpaTUYHOE OTKJIIOHEHUE U3MEpIeMOn BeInUuHbl. OTBET
IPEJICTABUTh B MM U OKPYTJIUTH /10 COTBIX.

BennuuHel koagpuumneHTa CTeloaeHTa ANs pas/iMyHbIX 3HaYeHUn
LNOBEPUTENBHOW BEPOATHOCTHU

" I J SN TE po WCTh
Yucno creneHei ,li)“l.p" TC/IbHAN BCPOATHOCTE

caoboat f=n-1 0,90 0.95 0,99 0,999

1 6,314 12,706 63,657 636,619
2 2,920 4.303 9,925 31.598

3 2,353 3.182 5.841 12,941

4 2,132 2,776 4,604 8,610

2,571 4,032 6,859

L
b
LA

6 1,943 2,447 3,707 5,959

7 1,895 2,365 3,499 5,405

8 1,860 2,306 3,355 5.041

9 1,833 2,262 3,250 4,781

10 1.812 2,228 3.169 4,587

Otsert: 0,03 MM
18. B maboparopHnoii pabore «IIpoBepka OCHOBHOTO YpaBHEHHUS JWHAMHKH BpAIIaTEILHOTO

JIBIDKEHUS» TIOJIBUXKHBIE TPy3bl Ha KPECTOBMHE MAasTHHUKA IMEpEelBUHYIM OIMKEe K OCH
Bpamerns. OnummuTe Kak U3MEHUTCS MOMEHT MHEPIMH KPECTOBHHBEI C TPy3aMH, YIIIOBOE
YCKOpPEHHE Bpalllalollerocs Tejla, a TakXke Bpallalolldii MOMEHT, NPHUJIOXKEHHBIH K
KkpectoBuHe. CUnuTaTh, YTO M3HAYAIbHO MassTHUK OOepOeka cOamaHCHPOBaH.

OTBeT: MOMEHT MHEPLIMU YMEHBIIUTCS, YTIIOBOE YCKOPEHNE YBEIUYHUTCS, BpalllalOIluii MOMEHT,

NPUJIOKESHHBIA K KPECTOBHHE — HE H3MEHUTCSI.

3.4 Tunossblie 3aJaHNs VI BBINIOJHEHHS J1a00pATOPHON padoThl M IPUMEPHBII epeYeHb
BOIIPOCOB /ISl €€ 321U ThI
KoHTponbHble BapuaHThl 33JaHUN  BBUIOKEHBI B JJIEKTPOHHOM  MH(GOPMAIMOHHO-
obpazoBarensHoii cpene Upl YIIC, noctymHo# o0yuaroniemMycs 4yepe3 ero JTUYHbII KaOUHET.
Huxe mpuBeneH oOpasel] TUIIOBBIX BapUaHTOB 3a/JlaHUN JJIsi BBIOJIHEHUS JIaOOpPaTOPHBIX
paboT U MPUMEPHBIH epeueHb BOIMPOCOB IS UX 3aIUTHI.

OO6paszer 3a1aHul 17151 BBIMOJHEHUS 1a00paTOPHBIX PadOT U MPUMEPHBIN IEPeYeHb BOIPOCOB IS
X 3aIlIUTHI
«Jlaboparopnas pabota «/3ydeHne TUHAMHUKHY BpaIlaTeIbHOTO JIBIKEHUSI HA KPECTOOOpa3HOM
MasTHHKe (MasTHUK O6epOeka)y»/ JlaboparopHas padota «IIpoBepka OCHOBHOTO ypaBHEHUS



BPAIIATEILHOTO JBIDKCHUS»
JIaGopartopHas pabota «/3yyeHne AMHAMUKHU BPAIIaTEIbHOTO IBMKEHUS HA KPECTOOOPa3HOM
MasTHHKE (MasTHUK O6epOeKa)»
Lenb paGoThI: OmnpeneneHre MOMEHTa HHEPIIUH IPY30B, HAXOISAIIMXCS Ha CTEPIKHSX
MasTHuKa OOepOeka.

[TpuGOpsI ¥ IPUHAIICKHOCTH:
1. ycraHoBka J1abopaTopHasi;
2. Habop IPy30B.

[TopsimoK BBITIOIHEHUST PAOOTHI:
3anucaTh B TaOJIMITY JaHHBIC YCTAHOBKH: MacCy I'py30B Ha crepskHsIXx M = 4x0,179 =0.716 «r;
MAacchl TPY30B, MoABemuBaeMbix Ha HUTH My = 0,0713 kr u m'y = 0,0713+0,0737 kr.

1. HltanreHIUpPKyJIeM 3aMEpPUTh JUAMETP IIKKWBA, Ha KOTOPBIA HAKPYYMUBAETCS HUTH, ONPEIACIHUTD
paauyc mkuBa (r) ¥ 3aHECTU B TaOJIHILY.

2. Usmeputh paccTosiiue h MexX1y ONTHYSCKUMH OCSIMU BEPXHETO W HIDKHETO JaTYMKOB Ha
cTolike 1o JInHelike. J[anHbie 3aHecTH B Ta0d. 1 - 4.

3. IoaKIOYHTh HNIEKTPOHHBIN CYETUHUK K CETH.

4. I'py3 maccoii My , KOTOpBIM MIPUKPEIJIEH K HUTH, IEPEKUHYTON Yepe3 OJIOK, OHATh BpallleHUEM
KPECTOBHHBI BBEPX B HCXOJHOE IIOJIOKEHUE (BBIIE ONTUYECKOH OCH BEPXHEro JaTdyuka) M
3aukcupoBath (MpUIEP)KUBATH) KPECTOBUHY PYKOH 3a OMH W3 cTepkHeil. HUTh HamaTeiBaeTcst ¢
IIPaBOil CTOPOHBI LIKKBA CTPOT'O B I1a3.

5. Jlobutbes yCcTOMYMBOrO MOJIOKEHUS Ipy3a (UToObl yCIIOKOMIMCH ero koneOanus). Ha nucree
CEKYHJIOMepa JO0JKHBI ObITh MEPLAIOLINE HYIIH.

6. OTHnyCTHTh CTEpKEHb MAasTHHUKA, IIPU 3TOM TIpy3 Maccod ml Ha4HET OIycKaTbCs BHU3, Bpallas
MasTHUK. [Ipy MpoxoxIeHnH rpys3a uepe3 ONTHUECKYI0 OCh BEPXHEr0 JaTyMKa CEKYHAOMEp HAauHET
OTCYET BPEMEHU JIBUKCHUS TPY3a.

7. B MOMEHT nepecedeHus rpy30M ONTUYECKON OCH HUKHETO aTUYMKA U OCTAHOBKH CEKyHAOMepa
OCTaHOBUTH JIBUKEHHE My(PTHI pyKoii 3a cTepxkeHb. [lokazanus cekynnomepa (t1) 3anectu B Tadm. 1.
8. Bpainas MaxoBHK, BEpHYTh I'py3 B HCXOJIHOE TIOJIOXKEHUE.

9. OmbIT NOBTOPUTH emie 4 pa3a. PesynbraTsl n3MepeHuii 3anectu B Tabm. 1.

T .
10. Beruuciuthb cpenHee 3HAaUCHUE < 1> . Onpenenuts 10 popMyIsie MOMEHTHI MHEPILIUM 0e3 Tpy3a Ha

Mg 2 y
Jo = 21h r (71)
KPECTOBHHE U BBIYMCIUTH BEJIMUMHY UX CpPEeIHEro 3HaueHHs. JlaHHbIe 3aHECTH B
tabnuny 1.

11. Hanets cBepxy Ha rpy3 My JIOTIOJIHUTEIIbHBIN TPY3 Aml.
. T m =m +Am
12. TIpousBectu 5 U3MepeHU BPEMEHH OITyCKaHus ( “2) ¢ TPY30M 10 MyHKTaM 2 -

8. Pe3ynbTaThl U3MEpeHUH 3aHECTH B TaOIHUITY 2.

T .
13. Beruncnuth cpegHee 3HAuYCHHE <2> Onpenenuts 1o (GopMmyine MOMEHTh HHEpLUil

Jo = @rz(fz)z

2h U BBIYUCIIUTL BCJIIMYUHY UX CPCAHCTO 3HAUCHUS. I[aHHBIC 3aHCCTHU B Ta6m/1uy 2.

14. CHATH NONIOTHUTEIBHBIN IPy3 Maccoi Aml.

15. 3akpenuTh rpy3pl Maccod m Ha CepelHHEe CTEp)KHEH MasTHHUKA Tak, YTOObI UX LEHTPBI MacC
HaXOJMJIMCh Ha OJJHOM U TOM K€ PaCCTOSIHUU OT OCH BpAIICHHUS.

16. Onpenenuts cpenHee 3HaYeHHUE pacCTOSIHUS R OT IEHTpOB Macc Tpy30B m JI0 OCH BpAIIECHHUS.
J171s1 5TOr0 N3MEpUTh TUHEUKOM pacCTOSTHUE MEKTYy HApY>KHBIM TOPILIOM OJTHOTO I'py3a U BHYTPEHHUM

TOPLIOM MPOTHBOMOJOKHOIO TIpy3a JUIsl KaXJOW TMapel TPY30B: |- 1ns  onmmoi apsl



MPOTUBOIIOJI0KHBIX T'PY30B, - BTOpOM mapsl rpy3oB. [Ipu sTom 4 Benanuuny R
3a”HecTy B TaOmuNEl 3 4 4.

o T o
17. IIpousBectu 5 n3MepeHuii BpeMeHH (- 3 )ormyckaHusl rpy3a Maccoi m1 corjacHo myHkTam 2 — 8.
PesynbTarsl u3Mepenuii 3anectu B Tadbauny 3.

7,) i
18. BerauciauTh cpenHee 3HAUCHUE < 3/, OnpenenuTh MOMEHTBI WHEPIMI MasTHHKA C TPYy3aMH

. . T
Maccoi m Ha CTEpPXKHIX U Ipy30M Maccod ml ¢ KaxabIM 3HaueHHeM BpemeHu (3) mo dopmyie:

m _
_mg r2(2'32 _le)

2p.oKen .
2h , BBIUMCIIUTh BEIIMYMHY WX CPEIHEro 3HadyeHus. JlaHHbIE 3aHECTH B
Tabnuiy 3.
19. Paccunrath TeopeTHYeCKOE 3HAUCHHE MOMEHTAa WHEPIMH MasSTHHKA C TPy3aMH MacCcoi m IO
_ 2
dbopmye: Jr =4mR"

. My . . Amy
20. Hanetp cBepxy Ha rpy3 Maccoii JOTIOJIHUTEIIBHBIN IPy3 Maccou .

y T .M =m +Amy
21. TlpowusBectH 5 u3MepeHuii BpeMeHH ( 4 ) ONMYCKaHHS rpy3a Maccoi 10 ITyHKTaM
2 - 8. Pe3ynbTaThl H3MEpEHU 3aHECTH B TabnuLy 4.

y . Am y y
22. CHATH JOTOJHUTEIBHBIA TPy3 Maccou 1 u rpysel Maccoii m C CTepKHEH MasATHUKA W
MIOJIOXKUTh HA OCHOBAHUE YCTAHOBKH.
23. OTKITIOYUTH CEKYHIOMEp OT CETH.

7,) i
24. BeIYUCIUTh CpelHee 3HAYCHHE BPEMEHU < 4/, Onpenenuts MOMEHTHI MHEPIHI MasTHHUKA C
rpy3amMy MacCod m Ha CTEPXKHAX U IPy30M My ¢ kaxabIv 3HAYCHIEM Bpemenn (74) mo dopmyie:
_mg rz(—z _ 2)
ep.oken. 2h T4 7
, BBIYMCIIUTh UX CPEHEE 3HAUCHHUE.
25. 13 Tabnuuel 3 3aHecTH B Ta0IMIly 4 TEOPETUUECKOE 3HAUEHNE MOMEHTA MHEPIIMH MasiTHUKA.

I'py3 maccoir M;=0.0713 kr. Ta6muua 1
Ne h, r, 7,, C. (6€3 Tpy30B <Tl> , Joi oen. s <Jo>
/i M M Ha KPECTOBHHE) c ke - M K2 - M2
1
2
3
2
5
I'pys maccoit My =My +Am, =0.1451 «r. Tabnuua 2
No h, r, 7,, . (0e3 rpy3oB <2'2> , Joi oren. s <J0>
n/n M M Ha KPECTOBHHE) c K2 - M K2 - M2
1
2
3
4
5

I'py3 maccoit mi= 0.0713 kr. Tabnuua 3



74, C. (Tpy3bl
Ne h, IR Mmaccoit m=0.716 <73>’ i eponen. <‘]2ﬂ-3’<€"->’ i
/o M M M KT Ha C Ke - m° Ke Mz Ke - M2
KPECTOBUHE)
1
2
3
4
5
I'pys maccoit My =m, + Amy, =0.1451 «r. Ta6nuna 4
7,, C. (Tpy3bl
Ne h, . |R, maccoit m=0.716 <T4>’ i cponen. <Jfﬁ-31<c"->’ I
mnooMo| M M KT Ha c Ke - w2 xe-m? | Ke-m?
KPECTOBHHE)
1
2
3
4
5

KOHTpOJ’ILHHG BOIIPOCHI:

Yro Ha3pIBacTCA MOMEHTOM UHEPLIUY MaTEPUAIbHON TOUKH?

Uro Ha3pIBaeTCS MOMEHTOM HHEpIHH Tena? KakoB ero pu3snveckuii CMpICI?

Yro Ha3pIBacTCA MOMEHTOM CHJIBI M B UEM OH U3MEpSETCS?

3anucath OCHOBHOE YPaBHEHHME JUHAMHMKHU BPAILlaTEIIbHOTO JBUKECHHUS.

3anucarb GOopMyIly KHHETUYECKOM SHEPTUH MTOCTYNATEIbHOTO M BpalllaTeIbHOIO IBUKEHUS Tela.
Kak m3MeHHTCS BpeMsi OIyCKaHHs I'py3a Ha HUTH, €CIIM YBEIMYHUTH paauyc R pacnosoxeHus
Ipy30B Ha KPECTOBUHE?

ogakrwdE

O0paser 3a1aHui U1 BBITOJHEHHS 1a00paTOPHBIX pabOT U MPUMEPHBIH MepedeHb BOIPOCOB JUIs
UX 3allUTHI
«JlabopatopHas pabora «3yueHne 0000mEHHOro 3akoHa OMa 1 U3MEpeHne IEKTPOABUKYIIEH
CHJIBI METOIOM KoMneHcauuuny»/ JlabopatopHas padora «/3mepeHne conpoTUBIEHUS TPOBOIHUKOB
C TIOMOIIIBIO MOCTUKA Y UTCOHa»

JlaGopatopHas pabota «3yuenne 0000meHHOro 3akoHa OMa 1 U3MEpEHUE IIEKTPOABUKYIIEH
CUJIBI METOZIOM KOMIIEHCAIIUH

[enb paboThL: M3ydeHHE 3aBUCUMOCTH Pa3HOCTH MOTEHIMAJIOB Ha Y4aCTKe LEMH,
conepxkauiem DJIC, oT cuibl Toka; pacuét 9JC u OIHOTO CONPOTUBIIEHUS TaHHOTO Y4acTKa.

[Tpubops! 1 IPUHAATIEIKHOCTH:

1. naGopaTopHbBIi MOYJIb;

2. ucrounuku nuranus UI1 u UT12 tuma «HY 1802EDy;
3. nBa mudpoBeix MmyneTuMeTpa Tuna «MAS 830By;

4. amantepa tumna «AC/DCy.

[Topsinok BeIoNHEHHS pabOTHI:
1. U3yunre cocrtaB 1abOpaTOPHOM YCTAaHOBKM M O3HAKOMBTECh C pa3MEIIEHHEM NPHOOPOB Ha
pabouem mecTe.



2. Uctounuk «E2» ¢ DJIC E2 mmeer crammoHapHOE MOAKIIOYEHUE K JIAOOPATOPHOMY MOJYJIIO.
Hcrounuk «El» ¢ DJAC El mogxmounts K THe3gaM S5, 6 1abopaTOpHOro MOIYJs cOOoast
MOJISIPHOCTD (KPACHBIN MPOBOJ «+», YEPHBIN  «-»).

—A— ] —A—_1
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Puc. 1
a - IPUHIUITHAIBHAS CXEMa BCTPEYHOrO BKIIFOUCHHSI NCTOYHUKOB «E1» 1 «E2»;

0 - IPUHIMIHAIFHAS CXEMa COTJIACHOTO BKITFOUCHHUS UCTOYHUKOB «E1» 1 «E2».

3. Ucrounuk «El» ¢ DJIC El nmonmkmouuth K THe3gaM S5, 6 1ab0paTopHOTO MOJIYJs COOIoaas
HOJISIPHOCTh (KpacHBIM MPOBOA «+», YEpHBIN «-»), JJEKTpUYEcKass MPUHIMINAIbHAS CXeMa
BCTPEYHOI0 BKJIIOYEHUs UCTOUHUKOB «E1» u «E2» npusenena Ha puc. la.

4. Mynstumerp «PA» (Musumammnepmerp) coOiroaas MOJSPHOCTh MOJAKIIOYUTH K rHe3aaMm 3, 4
71a60pPaTOPHOTO MOYJIS.

5. Mynstumerp «PV» (BonbT™MeTp) coOidrofas MNONSAPHOCTh MOAKIIOYMTH K TrHe3gam 1, 2
71a60pPaTOPHOTO MOYJIS.

6. YcraHOBUTB Opraisl yIpaBieHHUs IPUOOPOB B UCXOJIHOE COCTOSIHUE!

- Ha ucrounukax nuranus «El1» u «E2» noepuyth perynsatop HampsbkeHus «VOLTAGE»
IIPOTUB YaCOBOM CTPEJIKHU 10 ynopa, a peryisatop Toka KCURRENT» o yacoBoii crpenke 1o
yrmopa.

- Ilepexmtouarens peKMMOB Ha H3MEpUTENbHBIX npubopax «PA» um «PV» ycraHoBUTH B
nonoxenue «OFF».

7. TIoAKITIOUUTH K AJEKTPUUYECKON CEeTH JIaOOPaTOPHBIA MOJYNb, UICTOUHUKU MHUTAHUS U a/anTepsl
M3MEPUTENIbHBIX TPHOOPOB.
8. BxirounTh npuoOOpHI:

- Haucrounukax nutanus «E1» u «E2» nepexmouarens «I/O» ycTaHOBUTH B noJi0keHUE «I».

- Ha wmynetumerpe «PA» (MummammepMmerpe) NepeKiIrouaTesieM pPeKUMOB YCTaHOBHTH
npeaen u3MepeHus Toka «20 mAy.

- Ha mynetumerpe «PV» (BompTMeTpe) MepekirouaTesieM pPEeXKUMOB YCTaHOBUTH Ipesel
M3MEpEHUS OCTOSIHHOTO HanpsbkeHus «20 V.

9. IlnaBHo Bpamas perynstop HanpspkeHuss « VOLTAGE» ycTaHoOBUTH HampspkeHHE MCTOYHHMKA
nutanus «E2» ¢ 9J1C E2 paBHoe 5 B.

10.  IlnaBHo Bpammas perynarop HanpspkeHust «VOLTAGE» ycTaHoBUTH HanpsikeHHE HCTOYHHUKA
nutanus «El» ¢ 9JIC E1 paBHoe 3 B.

11. [InaBHO u3Mmenssa perynstopoM «VOLTAGE» nanpsbkenue uctounuka nuranus «El» B
unrepBaie 3-8 B ¢ miarom B 1 B cHATH nokazanus muuinamiepmerpa «PA» u BoibtmeTpa «PVy.
12.  Pesynprarel u3MepeHuil Toka | mo mokazanusMm mwnimammnepmerpa «PA» u pasHocTH
noteHuuaioB ¢l - @2 no mokazaHusM BosbTMeTpa «PVy» 3anHectu B Tabnumy 1 j1s BCTpedyHOTO
BKJIFOYEHUSI UCTOYHHUKOB NUTaHUA «E1» n «E2».

13. Ilpm 3amMcu TMOKa3aHUM HW3MEPUTENBHBIX MPHOOPOB ClIEAyeT YYUTHIBaTh 3HAKH
COOTBETCTBYIOIINUX BEIUYUH.
14.  H3menuts nomsipHocTh mopaxmoueHuss uctounuka «El» ¢ DJIC El k maGopaTopHOMy

monynto. CornacHo puc. 1 kpacHbI MpoBOJI MOJIKIIOYUTH K THE3Ay 6, YepHbI — K THe3ay S,



SJIEKTPUYECKAs] MNPUHIUIIHAIbHAS CXE€Ma COIVIAaCHOTO BKJIIOYEHHUS HCTOYHUKOB «El» m «E2»
npuBezieHa Ha puc. 16.

15.  IloBropuTth W3MEpeHUs corjiacHO myHkTam 9 — 11.
16. Pesynbrarel n3mepenuit Toka I nmo moxaszanusM mwnmamnepmerpa «PA» u pasHocTu

noTeHImanoB ¢l - @2 mo nmokazanusM BosibTMeTpa «PV» 3anectn B Tabmmiy 1 st COTJIacCHOTO
BKJIFOUEHUS UCTOYHUKOB IMUTaHUI «E1» 1 «E2».

17. Ilpm 3anucu TMOKa3aHUM W3MEPUTENBHBIX NPUOOPOB CIIEAYeT YUYUTHIBATH 3HAKU
COOTBETCTBYIOIIUX BEIUYHH.
18.  Ilo OKOHYaHUIO U3MEPEHHH BBIKIIOUUTH TPUOOPHI:

- IlepexmrouaTenb peKUMOB Ha M3MEPUTEIbHBIX MpuOopax «PA» m «PV» ycraHOBUTH B
nosoxenue «OFFy.

- Ha wucrounukax nurtanus «El» u «E2» nepexmouatens «I/O» yCcTaHOBUTH B TOJIOKEHUE

«Oy.
Tabnuna 1
Bcerpeunoe Britouenue Ei u E Cornacnoe Brimouenue E1 u E
Ne I, MA ¢1- 02, B I, MA o1- 02, B
1
n

O0paboTka pe3ylbTaTOB U3MEPECHMUIA:

1. Vcnons3ys naHHbIe TaOIULBI 1, TOCTPONTE 3aBUCUMOCTD:
¢1- o2 = (1)
Hnst aToro:

— Hanecure TOYKH, COOTBECTCTBYIOIIUC JaHHBIM Ta6J'II/II_IBI 1, Ha KOOPJAWHATHYIO IMJIIOCKOCTD, KaK
IIOKa3aHO Ha pI/I02

— IlpoBenute mpsiMyr0 JIMHUIO C Y4€TOM pa30poca SKCHEPHMEHTAIbHBIX 3HAUEHUH 110 ee
nepecedeHust ¢ ocsiMu adciyce U opauHar. [pumMepHbIid B IPSIMOi MTOKa3aH Ha puc. 2.

— Brime u Huxe HOqueHHOﬁ 3aBUCUMOCTHU BBIACIIUTEC MNYHKTHPHBIMHU JIMHUAMH II0JIOCY
pa36poca OKCIICPUMCHTAJIBHBIX JaHHBIX, KaK ITIOKAa3aHO Ha pHC. 2.
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Puc. 2

2. Onpenenure W3 rpaduka 3HaA4YeHHE pasHOCTH moTeHmuanoB A(pl - @2), cooTBeTCTBYIOIIEE
3HaueHuto | = 0, a Tarke TOK KOPOTKOTo 3aMbikanus [k npu ycnosuu A(el - ¢2) = 0.
3. Paccuuraiite 3HaueHue conporusieHus RO mo ¢popmyie:



Ro — A((Dl _q)Z)

4. g

=0«

5. Ompenenure w3 rpaduka 3HAUCHHs MOTpEHIHOCTEH omnpenencHuss Toka Al u  pasnHoctu
MOTEHIIHANOB AQ:

g onpeneneHus MOrpelHOCTH U3MEPEHUS TOKA IPOBEAUTE NMPSAMYIO MapajuIeIbHYI0 OCU
abcmmcce (cM. puc.2). [TorpemHocTs onpeaenenus Toka Al paBHa moyioBUHE pPa3HOCTH TOKOB
2Al, cOOTBETCTBYIOIIMX TOYKaM IE€PECEUEHUs] NPOBEACHHON MpsAMON € MOJIOCOM pa3dpoca
JKCIIEPUMEHTAIIBHBIX JAHHBIX.

g onpenesneHns MOTPEIIHOCTH U3MEPEHUsl Pa3sHOCTU IOTEHLUMATIOB IIPOBEIUTE MPSMYIO
NapauIeJIbHYI0 OCH OpanHAaT. [lorpenHocTs onpeneneHus pa3HOCTH OTEHIUAN0B A paBHa
IIOJIOBUHE Pa3HOCTU 2A@, COOTBETCTBYIOLIEH TOUKAM MEPECEUEHUs MPOBEACHHOM MPSIMOM C
M0JIOCOM pa3dpoca SKCIIePUMEHTATBHBIX TaHHBIX.

6. CpaBuurte 3HaucHre A(Ql - ¢2) co 3nauenuem E2, npoBepuB COOTHOIIEHHE:

RN

oo

A(@l - 92) - Ap <E2 <A@l - ¢2) + Ag.

KOHTpOHLHbIe BOIIPOCHI.

O06006mennbIi 3akoH OMa A1t HEOAHOPOIHOTO y4acTKa LEMH.

3akoH OMa 1J11 OTHOPOJHOIO y4acTKa LIETIH.

3akon OMa aJ1s 3aMKHYTOM LIeTu.

KaxoB ¢usnuecknii cmpicn DJIC? B kakux enuanmax uamepsercsa DJIC? Kak onpenensercs
3Hak DJIC npu pacueTe 3IEKTPUUECKUX LieTen?

Kakoe HanpaBiieHue TOKA B LENU IPUHUMAIOT 3a MOJIOKUTEIbHOE?

Kakoii ¢Qusmueckuii cMmpicn uMeeT 3JeKTpudeckuii mnoreHnman? Eauauna wuamepeHus
JNEKTPUYECKOTO IMOTEHIINANIA.

Kakoii (u3nueckuii CMBICII MMEET HAINPSDKEHHOCTh AJIEKTPOCTATHYECKOTO M CTOPOHHETO
noJien?

HuTerpanbHoe U AU @epeHnnanbHoe COOTHOLEHUE MEXKY CUIIOBBIMU U SHEPTeTHUYECKUMHU
XapaKTepUCTUKAMHU.

3.5 IlepedyeHb TEOPETHYECKHUX BONIPOCOB K 3a4eTy
(17151 OLIEHKH 3HAHUM)

Pazgen 1 «MexaHuKa 1 3JI€MEHTHI CIIELMAJIbHOM TCOPHUU OTHOCUTCIIBHOCTHN»

1.1 Cuctembr otcuera. CrocoObl 3aiaHusl JBWXKEHUS (KOOPJWUHATHBIA, BEKTOPHBIM,
TPACKTOPHBIN).

1.2 Kunematndeckue XapakTepUCTUKU MOCTYHATeIbHOro JBUXKeHUs. CKOpOCTh, YCKOpPEHHE
(HOpMaJIbHOE, TAHTCHIIMAIBHOE, IOJTHOE). Y paBHEHUS IBUKECHUSI.

1.3 Kunematndeckue XapaKTEPUCTHKH BpAIaTeIbHOTO JBIDKEHHUS. YTIJIOBBIE CKOPOCTb,
yckopeHue. CBs3b JMHEMHBIX W YIVIOBBIX XapaKTEPUCTUK JBUKEHUS. YpaBHEHUS
JIBUKEHUSI.

1.4 Cunpl. UMniynibe. 3akonbl HproToHA.

1.5 Cuna tpenus. [IBuxeHue npu HaATUYUH TPEHUS.

1.6 Cuna Tsoxect. Y ckopeHHe cBOOOTHOTO MaieHusl. 3aKOH BCEMUPHOT'O TSATOTEHUS.

1.7 ABcomoTHO TBep0€ T€0. MOMEHT UMITYNIbCA T€Jla U MOMEHT CHJIbI OTHOCUTENIBHO OCH.

1.8 MomeHT nHepuuu Teaa. MOMEHT MHEPLUUHU Tel MPaBWIBHOW T'€OMETPHUECKOW (HOPMBI.
Teopema I'torirenca-Illrelinepa.

1.9 OcHOBHOE ypaBHEHHE TMHAMHKH BPAIIaTEILHOTO ABMKEHUS TBEPIOTO Tea.

1.10 3akoH coxpaHEHUS HMITYJIbCa © MOMEHTA UMITYJIhCa TBEPJOTO Tea.

1.11 PabGora cumbl. MOITHOCTh. DHEPrUs. 3aKOH COXpPaHEHUSI MEXaHUIECKOM YHEPTHUH.

1.12 TlpuMeHEeHHE 3aKOHOB COXPAHCHHUS K aHAIHM3Y YIIPYTroTro M HEYIPYroro COyIapeHUH.



1.13 Dnementsl Teopuu oTHOcuTenbHOCTU. [loctynmatel Oifnmreiina. IIpeoOpasoBanus
Jlopenua.

Paznen 2 «MomnekymnsipHas (cTatuctudeckas) pu3uka u TepMOIUHAMUKAY
2.1 OcHOBHBIE TTOJIOKEHUS MOJICKYIISIPHO-KUHETHYECKON TEOPHH U €€ OIBITHOE 000CHOBAHHUE.

Nneanbupiii Ta3. OCHOBHOE YypaBHEHHWE KHHETHYECKOW TEOpUHU Tra3oB. MOJEKyJspHO-
KMHETUYECKOE NCTOJIKOBAaHUE a0COJIFOTHOM TeMIlepaTyphl U 1aBJICHUSI.

2.2 YpaBHenue MenneneeBa-Knaiinepona. M3opouecchl. ['paduueckoe mnpeacTaBiIcHUE
M30IPOIECCOB.

2.3 BHyTpeHHss 3HEprus, CTeleHb CBOOOIbI Ta30BBIX MOJIEKYIL. 3aKOH O PaBHOPACIPEICIICHUH
SHEPTUH YACTHI] 110 CTETICHSIM CBOOO/IBI.

2.4 Pacnipenenenue bonsiimana. bapomerpudeckas popmyina.

2.5 Pactipenenenne MakcBemna. CpenHssi KBajgpaTudHas, CpenHss apudmeThyueckas,
Haubosee BEpOSITHA CKOPOCTH.

2.6 Cpennee BpeMs W CpefHsis AJMHA CBOOOJHOTO mpolera ra3oBbIX MOJEKYNI. SIBieHus
nepeHoca B razax (BsI3KOCTh, TEIJIONPOBOIHOCTh, AU Py3us).

2.7 Pabota raza.

2.8 IlepBoe Hayasl0 TEPMOJIMHAMUKH U €r0 MPUMEHEHHUE K N30MPOIIECCaM.

2.9 TemmoeMKOCTh (BEIECTBa, MOJISIpHAs, yAenbHas). TerIoeMKOCTh NpPU MOCTOSHHOM
00beMe, TEMJIOEMKOCTh IIPH MOCTOSTHHOM JaBJIeHUH. Y paBHeHHE Maiiepa.

2.10 AmmaGarmueckuii mporecc. Ypasaenue [lyaccona. [Tomurpomaslii mporecc.

2.11 Twuxn Kapno.

2.12 HepaBenctBo Knay3uyca. DHTponus U TepMOJMHAMHUYECKass BEPOATHOCTh COCTOSHUSI.
Tennosas Teopema HepHcra.

2.13 Ypasuenue Ban-nep-Baanbca. Mi3oTepsl peanbHOro rasa.

Paznen 3 «OnekrpuuecTBo»
3.1 DnekTpocTaTuka. DIEKTPUUCCKHUE 3apsabl M IMOJsS. 3aKOH COXPAHCHHS W JIUCKPETHOCTH

3apsina. 3akoH Kynona.

3.2 HanipshDkeHHOCTh  TIOJIE  TOYEYHOTO 3apsiaa. [lpuHnmm cymepro3uiuu.  Teopema
Octporpazackoro — ['aycca u e€ mpuMeHeHUe K pacyeTy HAPsHKEHHOCTH TMOJIST HEKOTOPBIX
CUMMETPUYHBIX Tell: 3apsHKEHHBIX TIOCKOCTH, c(hepsl, mapa, 0€CKOHEUHOTO HIINHAPA.

3.3 PaboTa cun mons mpu nepeMenieHuu 3apsaoB. [IupKymsamnus BeKTopa HANpPsHKEHHOCTH.
[ToreHnMan ©  HDKBUIOTCHIMANBHBIE TMOBEPXHOCTU. ['pagueHT TMOTeHHHMala W
HANPSKEHHOCTD TOJIA.

3.4 TIpoBOTHUKH BO BHEIIHEM JJCKTPOCTATHYECKOM TMoje. HampsokeHHOCTh TOoNs Y
MOBEPXHOCTH IIPOBOIHUKA U €€ CBSA3b C IOBEPXHOCTHOM IJIOTHOCTHIO 3apsijia.

3.5 DnekrpoemkocTh. Konnercaropbl. CoeTnHEHNE KOHIEHCATOPOB.

3.6 Huonextpuku. [lonspuzanus JUAIEKTPUKOB.

3.7 DHeprus U MIOTHOCTh YPHEPTUU AJNEKTPOCTATUYECKOTO TOJSL.

3.8 DnexTpuyeckuit TOK. DIEKTPOIBUKYIIAS CUIIA, PA3HOCTH MOTEHINAIOB M HAMIPSHKCHHUE.

3.9 Cuna Toka, TJIOTHOCTH TOKa. 3akoHbI OMa (sl ydacTKa IIeMd B WHTETPAILHOM U
muddepeHIMaT,HOM BHIE, 1S TIOJTHOW IENH, /ISl HEOJHOPOIHOM IIETH ).

3.10  ComnpoTHuBIeHHE TPOBOJHUKOB. 3aKOHBI TIOCIEIOBATEILHOTO W TapaLIeIIBHOTO
COCTUHEHMUS.

3.11 PaGoTa 1 MOIITHOCTH B 11€MH TOCTOSTHHOTO TOKa. 3akoH J[xoyis — Jlenna.

3.12  PasBerBieHHbIe IlenH. 3akoHBI Kupxroda.
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3.6 IlepeyeHb THNOBBIX MPOCTHIX NPAKTHYECKUX 32JaHUH K 3a4eTy
(171 OLIEHKH YMEHUI)

Koneco, nmes wactory Bpamenuss 720 06/MUH, C HEKOTOPOTO MOMEHTa BPEMEHH HAaYWHAET
BpaIIaTHCS 3aMeJJIEHHO C YITIOBBIM ycKopeHueM 2 paz/c?. Onpeaenurte yepes Kakoe BpeMs
KOJIECO OCTAaHOBHUTHCS M KAKOE YHCIIO 0OOPOTOB OHO CJlIETAeT JO OCTAHOBKH.

Hakmonnasi 1UI0CKOCTh, MMeEWOImas MHY 2,5 M, oOpasyer yron 300 ¢ TOpPU30HTOM.
Onpenenure kod3(pPUIMEHT TepHHS Tela O IUIOCKOCTh, €CIM  Telo, JBUTasCh
PaBHOYCKOPEHHO, COCKaJIb3bIBAET C INIOCKOCTH 3a BpeMs paBHOE 2 C.

I"panata, eTsmas co CKOpocTbio 15 M/c, pa3opBanach Ha JABa OCKOJIKA MaccaMd M, =6 kr u

m, =14 kr. CxopocTb OOJBILIEr0 OCKOJKAa paBHA 24 M/C, OH IBIIKETCS IO HAIIPaBJICHUIO

JBUKEHHS rpaHaTbl. HaliTu CKOpOCTh U HampaBlieHUE IBH)KEHUSI MEHBIIIETO OCKOJIKA.
Jlerkast HUTH C NMPUKPEIUIEHHBIM K HEH I'py30M Maccoi 2 KI' HaMOTaHa Ha CIUIOLIHOW Ball
pamuycoM 10cM. Ilpu pasMaThIBaHHMM HHMTH TpPy3 OIycKaeTcsi ¢ yckopenmem 0,5 m/c2.
Ornpenenure Maccy 1 MOMEHT MHEPLIMH BaJia.

OHOPOIHBIN IIap CKAaThIBAETCS 0€3 CKOJIbKEHHUS C INTOCKOCTH, HAKJIOHEHHOH 1Mo yriiom 150
K TOPU30HTY. 3a KaKO€ BpeMsl OH MPOIAET MyTh 2 M U Kakoil OyJeT ero CKOpOCTb B KOHIIE
nyTu?

B 6amnone o6bemom 0,4 M3 HaxomuThCA KUCTOpoa Maccoit 1,2 kxr u 0,5 kr Boxsl. bamion
Harpesaercs 10 Temnepatypsi 3000 °C, ipu 3ToM Best Bofa mpeBpamaercs B ap. OnpesienuTe
JaBJIeHHE B OAJUIOHE MTOCTIC HAarPEBaHMUA.

HaiiT sHepruro TErioBOTO IBMKEHHS MOJEKYJ, COAEPKAIIUXCS B JBYXaTOMHOM Tase
Maccoif 2 Kr, IMEIOIIUM IUIOTHOCTh 5 KI/M° 1 HaxomsmuMcs nog gasienuem 100 xI]a.
Kucnopon maccoit 500 r HarpeT npu noctosstHHOM naaBieHuu Ha 60 K. Haiitu konuyecTBo
TEIJIOTHI, MOJIYYeHHOE Ta30M, WU3MEHEHHE €ro BHYTPEHHEW SHEPIHH M COBEPIIECHHYI0 UM
paborty.

Aot maccoit 10 r, HaxoIAuuiics Mpyu HOPMaIbHBIX YCIOBUSAX, CKUMaeTcs 10 oobema 1,4 1.
Haiitu naBnenue, TemmnepaTypy rasa mocie Ckarus, €CiIu a30T CKUMAETCsl aluadaTUuyecKu.
Onpenenutb paboTy cxxaThs rasa.

Kucnopox maccoit 20 r HarpeBaercs ot Temmeparypsl 200 °C mo temmepatypsr 220 °C.
HaiiTn u3meHeHue SHTPONUH, €CTI HarpeBaHUEe MPOUCXOTUT U300apUUECKU

Jlen, nmeroruii Maccy 10 T, B3aThIif npu Temmnepatype -20°C, HarpeBaeTcs U MpeBpaIaeTCs
B nap. HaiiTu uaMeHeHune 3HTpONUYU IpH TAKOM MPEBPALIECHUU.

JIBa TOHKMX IJIMHHBIX MPOBOJHUKA 3apsDKEHBI PAa3HOMMEHHBIMHU 3apsfamMu C JTUHEHHOMN
wioTHOCTHIO 3apsaa 200 MxKi/M u pacmosnoxeHsl mapamienbHo Apyr Apyry. PaccrosHue
Mexay mnpoBoaHukamu 10 cM. KakoBa HampsskeHHOCTh SJEKTPUYECKOTO TOJS B TOYKE
OTCTOSAILEH OT OJJHOTO MPOBOJHUKA HA PACCTOSHUU r1 = 15 CM U OT Ipyroro Ha pacCTOSHUU
rr=16 cMm.

OnektpoeMkocTh KoHneHcaTtopa 0,4 mMx®, xorma oH 3amonHeH Bo3ayxoM. KonaeHcatop
3apsbKeH 110 pazHocTH nmoteHnuanoB 500 B. Onpenenure usMeHeHNnEe YHEPTHH KOHACHCATOpa
U paboTy CHJI DIEKTPUYECKOrO IMOJIS MPHU 3aMO0JHEHUH KOHJEHcAaTopa TpaHC(HOPMATOPHBIM
MacioMm (& =2,5), eclii KOHAEHCATOp OTKJIIOUEH OT UCTOYHUKA.

Hanpsbkenue Ha KoOHIIaX MpOBOJAHMKA comportuBieHueM 5 Om 3a 0,5 ¢ paBHOMEpHO
Bo3pactaeT ot 0 1o 20 B. Kakoli 3aps1 mpoXoauT yepe3 NPOBOIHUK 3a 3TO BpeMs?

S/1C akkymynsTopa aBToMoOmist 12 B. Ilpu cune Toka 3 A ero KIIJ] pasen 0,8. Onpenenuts
BHYTPEHHE COMPOTHUBJICHUE aKKYMYJISATOPA.

3.7 llepedeHb THNOBBIX MPAKTHYECKUX 32aHUI K 3a4eTy
(U1 OLIEHKM HABBIKOB U (WJIN) OMBITA JIEATETLHOCTH)
Teno BpaniaeTcss paBHO3aMeUIEHHO. Y KaXKUTE HAMPABICHUE YTIIOBOM CKOPOCTH



2. Kakx w3MEHUThCS MOMEHT WHEPIHH KPECTOBHUHBI MAsTHUKA, €CIM TPY3bl Ha CTEPIKHSIX
KPECTOBHHBI TIEPEABUHYTH OJIMIKE K OCH BpalleHUs (CM. PUCYHOK)?

3. B Tpéx BepimHax KBajpaTa pa3MeIIeHbl TOUCYHbIC 3apsiibl: —q, +(q, +q (0> 0) (cM. prCYHOK).
Kyna HanpaBiieHa KyJIOHOBCKasl CHJIa, ICHCTBYIOIIAS CO CTOPOHBI ATHX 3apsI0B HA TOYCUHBIH
3apsin +2q, HAXOASAIIUICS B IICHTPE KBaaparta?

4. TlocnenoBaTenbHOE WK NapajieOHOE ceeIMHNE HE0OX0IUMO IPUMEHUTD AJ11 0OMOTOK JIBYX
HarpeBaTeliel, OINyIIEHHbIX B CTaKaH C BOJOM, YTOOBI BO/Ia CKOpee 3aKkurnesna’?

5. AOCONIOTHBIE TOTPEIIHOCTH TPeX EAWHUYHBIX H3MEPEeHUM Iuamerpa IIapuka pPaBHBI
cootBercTBeHHO 0,01 MM, 0,02 mm u 0,01mm. HaiiTu cpeaHee kBagpaTUUHOE OTKIOHEHHE
3HAUEHUS U3MEPSEMON BEITMYHH.

6. C momouipio amrepMmerpa MpoBeACHO U3MepeHHe cuilbl Toka. Kilace TouHOCTH amriepMeTpa
0,5. IIpenensHoe 3HaueHue npubdopa 200 MA. 3anUIINTE HHCTPYMEHTAIbHYIO OIPEIIHOCTb.
OtBer npencTaBuThH B MA

7. Ha xapanpnam HamoTanu 10 BUTKOB MeIHOW HPOBOJOKU. J[IMHA HAMOTKH, M3MEpeHHas
LITAHTEHIUPKYJIEeM, cocTaBuiaa 12,4 mm. Omnpenenute ¢ ydyeTOM HOTPEIIHOCTH PaanycC
MeaHoH npoBosiokd. IlorpemHocTts wn3mepenus mraHreHuupkyns 0,1 M. Pesynbrar
M3MEpEHUI NIPEACTaBbTE B MUJUIUMETPAX.

3.8 IlepeyeHb TeOpeTHYECKUX BONMPOCOB K IK3aMEHY
(1 OTICHKY 3HAHWI)
Paznen 4 «Marnetusm»
4.1 MarouTHO€ TOJe€ TOKa W €ro XapaKTepUCTUKH: WHAYKIHS W HaNpsHKeHHOCTh. [IpuHIuUm
cyneprno3unuu. 3akon buo-Casapa-Jlamnaca.

4.2 MarauTHoe 1oJie IpsAMOro U KpyroBoro TOKOB. 3aK0H IIOJHOT'O TOKa.



4.3 PaboTa, coBepmiaeMasi MpU TEPEMENICHHH IMPOBOJHUKA C TOKOM B MAarHUTHOM TIOJE.
MarHuTHbIN MOTOK.

4.4 JleiicTBMEe MarHUTHOTO TOJIs Ha OB KYIIMiics 3apsia. Cuna Jlopenia.

4.5 Cuiia, nedcCTBYIOIAsE HA SJEKTPUYECKUM TOK B MarHUTHOM Tmoiie. BuTok ¢ TOkoM B
MarHUTHOM MoJjie. MarHUTHBII MOMEHT BUTKA.

4.6 DHeprus U MIOTHOCTh YHEPTUH MAarHUTHOTO TOJIS

4.7 DnexktpomarauTHass wuHAyKnus. Oneitel @apages. 3axkon Dapaxpes. IlpaBuno Jlenma.
DNEKTPOABMKYIIAs CUJIa MHAYKIIUU U UHTYKIITMOHHBIHI TOK.

4.8 B3zauMopeicTBHE MTPOBOJHUKOB ¢ TOKOM. 3akoH Ammepa. Cuia B3aMMOJCHCTBHS MEXIY
JIBYMSI TTapaJUIeIbHBIMU IPOBOJHUKAMH C TOKOM.

4.9 CamonHnykius. MHIYKTUBHOCTb. DKCTPATOKU 3aMBIKAHUSA M PAa3MBIKAHUS 3JIEKTPUUECKOM
nenu. Bzaumonnnykius. Tpanchopmarop.

4.10 Knaccudukanus BemecTB B TNPUPOAE MO MarHUTHBIM cBoWcTBam. Jlua-, mapa-,
(beppoMarHeTUKy U UX CBOICTBA.

Pazgen 5 «Koxebauus v BOJIHBI»
5.1 Mexannueckue KoJjicOauus.

5.2 Dnextpuueckue koineOanus. KomebarenbHbId KOHTYp. YpaBHEHHE CBOOOJHBIX U
3aTyXalolUX SJEKTpUUYecKux kosiebanuil. CoOCTBeHHasi yacTtoTa KoJjiebaHui. JlekpemeHT
3aTyXaHus, JOOPOTHOCTh KOJeOATEILHOTO KOHTYpa.

5.3 BeIHYKICHHBIC JIEKTpHUeCKUe KoeOanus. [lepeMeHHbI TOK 1 ero XapaKTepUCTUKU

5.4 DnexTpoMarHUTHBIE BOJHBI (YypaBHEHUE).

Paznen 6 «BosHOBAsI 1 KBAaHTOBAS OIITUKA»
6.1 OcHOBHBIC 3aKOHBI TEOMETPUICCKON ONITHKHU. BOJIOKOHHAS ONTHKA

6.2 B3aumoneiictBue cBeta ¢ BemecTBoM. llornmomenue. PaccemBanue. Ilonsipuzanus csera.
3akoH Mamtoca. 3akoH bprocrepa. AHuzoTpomHble cpezbl. J[BoifHOe sydenperomieHue.
ITpuszma Hukomns.

6.3 UnTepdepennus ceera. Konbua HetoTona. ITnockonapasmienbHas miacTHHKA.

6.4 Iudpakmus ceera. Pacuer qudpakimonHol KapTUHBI MeToioM DpeHerns.

6.5 udpakiuonHas pemeTka u e€ xapakTepucTuku. /udpakuus cBeta Ha MPOCTPAHCTBEHHBIX
pereTKax.

6.6 Tomorpadus u e mpuMeHEHNUE.

6.7 Jlucniepcus cBeTa v €€ IICKTPOHHAS TCOPHSL.

6.8 AGCOMIOTHO uepHOE Teo. 3aKOHBl TEIUIOBOIO H3IydeHHs vepHoro tena. OnTuueckas
HUPOMETPHSL.

6.9 ®oroanexrpuueckuit 3pdext. 3aKkoHbI U KBAaHTOBAsI TEOPHs BHELIHETO (HoTodPdeKTa

6.10 3¢ ekt Komnrona.

Paznen 7 «KBanroBast ¢u3uka, ¢usumka aroma, >JIEMEHTHl SACpHOW (QHU3UKU U (UUKU
AJIEMEHTAPHBIX YaCTHUID»
7.1 Ypasuenue llpénenrepa (3HaTh BBl ypaBHEHUN U 0003HaueHUs Beln4ynH). COOTHOIIEHHE

HeornpeneneHHocte. Bonnsl e bpoiisis u ux cBoicTBa.

7.2 Ctpoenue aroma. [Toctymnarer bopa. ®opmyna baiemepa-Punbepra.

7.3 BeIHYX/IeHHBIC KBAaHTOBBIC ITepeX0/Ibl. JIazeps.

7.4 CnonranHoe n3nyuenue. JIroMuHeceHIus 1 e€ IpUMeHEHHE.

7.5 PanmnoakTHBHOCTD. 3aKOH PaIMOAKTUBHOTO pacmajia.

7.6 CtpoeHue aTOMHBIX siiep. PanoakTHBHBIE TPEBPAIICHHS] aTOMHBIX SIIEP.

7.7 Tunbl B3aUMOJEHCTBUS (DJIEKTPOMArHUTHOE, TPABUTAIMOHHOE, CHJIbHOE H Ci1aboe).
Krnaccudukanus smeMeHTapHBIX YaCTHII.
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3.9 IlepeyeHb THNOBBIX MPOCTHIX NPAKTHYECKHUX 32JaHUH K IK3aMeHY
(IS OTICHKY YMEHMIA)

[Io aByM OECKOHEYHO MAJIUHHBIM NPSIMOJIMHEWHBIM IPOBOJHUKAM, HAXOISAIIMMCS Ha
pacctostHuu 50 cM Apyr OT Apyra, B OJJHOM HampaBlieHUH TeKyT Toku |1 u |2 cuioit mo 5 A.
Mexny mnpoBogHMKaMu Ha pacctosHuu 30 cM OT MEpBOro PACIONOXKEH KOJIbIEBOM
MPOBOJIHUK, cujia Toka |3 B koropom paBHa 5 A. Paamyc konbua 20 cm. Onpenenutb
UHAYKIHUIO M HAaNpsSHKeHHOCTh MAarHUTHOTO TIOJS, CO3[aBa€MOro TOKaMHU B LIEHTpE
KOJIBLIEBOT'O MPOBOJHHKA.
ITo KOHTYpY B BUI€ pPABHOCTOPOHHETO TpeyrojbHuKa uaet Tok 40 A. CtopoHa TpeyrojibHUKa
30 cM. OnpenenuTh MarHUTHYIO UHIYKIMIO B TOYKE [IEPECEUCHUS BBICOT.
JIBa mpoToHA ABMKYTCS MapaJICIBHO IPYT IPYTY € OAMHAKOBOM ckopocThio 300 kM/c. Haiitu
OTHOILIEHUE CUJI MATHUTHOTO U 3JIEKTPUYECKOTO B3aUMOICUCTBUS JaHHBIX TPOTOHOB.

DJIEKTPOH BJIETAET B MATHUTHOE TOJIE CO CKOPOCThIO v =10° m/c mox yriaom 30° k uuayKimu
yT.

B (B=10° Tn). Haiitu paaumyc M IIar BHHTOBOH IHMHHH, IO KOTOpOiH OyIeT IBUraThCs
JEKTPOH.

[TpoBoanuk quuHOM 0,2 M 1 Maccoli 1 KT moJBeIIeH TOPU30HTAIBHO HA IBYX BEPTHKAIbHbBIX
NpyXKHUHAX B MarHUTHOM ToJie ¢ uaaykuueidr B = 1 T, BekTop KOTOpO# mepneHAuKyIIpeH
npoBoAHMKY. OmnpenenuTs CUJy TOKa 4pe3 IPOBOJHUK, NPU KOTOpPOH OH HeE Oyaer
pacTAruBaTh NPy KUHBI.

B pa3psiB IpOBOJIOYHOTO KOJIbIIA paiiycoM 12 ¢cM BKIIFOUYEH KOHAEHCATOp eMKocThio C =12
MK®D. Konbl1o pacmnonokeHo B OAHOPOJHOM MAarHUTHOM TOJIE, CUJIOBBIE TUHUHM KOTOPOTO
NEePIEeHIUKYIISPHBI IUIOCKOCTH KOJIbLA. IHIYKIIMS MarHUTHOTO I10JISI IIJIaBHO U3MEHSIETCS CO

CKOPOCTBIO j‘TI? =0.05 Ta/c. OnpenenuTs 3apsia KOHACHCATOPA.

Ha xatymky conporusinenueM 0,70m u unaykrtusHocTso 0,2 ['n nonaercs Hanpsbxenue 100
B B teuenue 0,3 c. Kak u3BMEHUTHCS MIPU 3TOM TeMIIEpaTypa MeIu KaTyIIKH, eciii e€ Macca
2, 5 Kr, a U30JIALHUs HE YCIIEeT HarpeTbes?

W30nupoBaHHbIN IPOBOJAHUK U30THYT B BUJIE IPSIMOrO yria co ctopoHamu 20 cMm kaxaasd. B
IUIOCKOCTH yIJla IMTOMEIEH KOJIbLEBOM MPOBOAHMK paanycoM 10 cM Tak, 4TO CTOPOHBI yria
ABIIAIOTCA KacaTeldbHbIMU K Kousiblly. HaliTu umHnyknuio B neHtpe kosnblia. Cuibl TOKa B
IIPOBOJHMKAX paBHBI 110 2 A. BiusiHue noaBOASIIMX IPOBOJOB HE YUNUTHIBATh.

JIBa IMHHBIX MapajUIebHBIX POBO/Ia HAXOASTCS Ha paccTOsHUU I'= ScM Apyr ot apyra. [1o
IPOBOJIaM TEKYT B MPOTUBOIOJIOKHBIX HANpPaBICHUSAX OJMHAKOBbIE TOKM cwioil | = 10 A
KakJplil. HallTh HanpsoKeHHOCTh MAarHUTHOTO IMOJIS B TOYKE HAXOMSIIECHCS Ha PAaCCTOSHUU
f1=2 cM OT OZHOIO U [2=3 CM OT APYroro nNpoBoJa.

[IpOTOH BUKETCS B MATHUTHOM TTOJIE€ HATIPSIKEHHOCTBIO 10° A/M 110 OKPYKHOCTH PaIHycOM
2 cM. HaiiTu KHHETHYECKYIO SHEPTHIO IPOTOHA.

ONEeKTPOH, YCKOPEHHBIH pa3HOCTh MOTEHLIHAJIOB 6 KB, BieTaeT B OJHOPOJHOE MAarHUTHOE
none nox yriaom 30° k Hanpasienmio nosst B=13 mTxn. Haiitu paauyc u mar BAHTOBO#H JTHHUM.
[TpoBonsmuii crpesxkers Maccoit 200 T HaXOAUTCS HAa TOPU3OHTAIBHBIX PEJIbCAX, PACCTOSHUE
Mexy KotopbiMu 1 M. Bee cuctema pacrnosnoskeHa B MarHUTHOM 1oJie ¢ nHaykuuen B = 0,5
T, HanpaBJIeHHON BEPTUKAIILHO, CTEPKEHB MEPIEHAUKYIISIPEH penbcam. [lpu nponyckanuu
10 CTPEKHIO TOKa | = 4 A, OH JIBIDKETCS MOCTYHATENBHO ¢ yCcKopeHueM 6 M/c2. OnpeaenuTs
KOA((UIIMEHT TPEHUS MEKIY CTPEKHEM U PEIIbCAMHU.

KpyroBoii IpoBo ANl KOHTYP MLIoMmaabio 400 cM? pacronokeH B OMHOPOIHOM MATHUTHOM
noJsie ¢ uHAyKuuen 4 Ti Tak, 4TO €ro IIOCKOCTh MEePHNEHANKYISIPHA MArHUTHBIM JIMHUSM.
Conporusnenne koHTypa 100 OM. [Ipu nmoBopoTe KOHTYpa 4epe3 MONEPEUHOE CEUEHNUE E€TO

nipoBoauKa mpomen 3apsa AQ = 0,8 MKi1. Ha kakoii yroi moBepHYIH KOHTYp?

Ha karymky, COnpoTUBIEHNE U UHAYKTUBHOCTH KOTOpo# paBHbl 10 OM u 58 MI'H, momaercs
IIOCTOSIHHOE HampspbkeHue. Uepes kakoe BpeMs CHIa TOKAa B KaTYLIKE JOCTUTHET 3HAYEHUs
PaBHOTO MOJIOBUHE YCTAaHOBUBLIECHCSI CHUJIBI TOKA?

Onpenenuts 3HEpruto GOTOHA, U3TYIaeMOro aTOMOM BOJIOPOJIa IIPU MEPEXO/ie IIEKTPOHA C
TPETHEr0 PHEPreTUYECKOIO YPOBHS HA MEPBBIN, a TAKKE JIMHY IEKTPOMATHUTHON BOJIHBI,
COOTBETCTBYIOLIYIO 3TOMY (DOTOHY
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[TapaiienpHBIN My4OK MOHOXPOMATHYECKOTO cBeTa (A = 662 HM) majaeT Ha 3a4epHEHHYIO
MOBEPXHOCTh U TNpou3BoauT Ha Heé nasineHue 0,3 Mklla. OmpenenuThs KOHLIEHTpALMIO
(OTOHOB B CBETOBOM ITy4KE

Onpenenuts 3Hepruto GOTOHA, U3TYIaEMOr0 aTOMOM BOJIOPOJIa IIPU MEPEXOIe SIEKTPOHA C
TPETHETO YHEPreTHUECKOr0 YPOBHS Ha MEPBBIiA, a TakKe UIMHY JEeKTPOMArHUTHOMN BOJIHBI,
COOTBETCTBYIOLIYIO 3TOMY (DOTOHY

[TapanieapHBIN My40K MOHOXPOMATHYECKOTO cBeTa (A = 662 HM) majaeT Ha 3a4epHEHHYIO
NOBEPXHOCTh U mpou3BoaAuUT Ha Heé nasineHue 0,3 mklla. OmnpenenuThs KOHLIEHTpALMIO
(OTOHOB B CBETOBOM ITY4KE

EcTecTBeHHBIN CBET MHTEHCHUBHOCTHIO IO MMPOXOJUT YCPEC3 MOJIAPU3ATOP U aHAIIU3ATOP, YIOJI
MEXIY I'NTaBHBIMHU IIJIOCKOCTAMM, KOTOPBIX COCTABIIACT & . ITocne MMPOXOKACHUA CBETA YCPC3

3Ty CHCTEMY OH IIONAaJaeT Ha 3€pKajlo M OTPa3HUBLIMCh BHOBb IPOXOJUT 4Yepe3 Hee.
[Ipenebperast TOMIONIEHHEM CBETa, OMpPEIEIMTe WHTEHCHMBHOCTH | cBera mocie ero
00paTHOI0 NIPOXOXKACHUS.

TodeuHplli MCTOYHHMK CBETa C JUIMHOW BOJHBI  DACIIOJIOKEH HA PAcCTOSHUHM  TEpen
muadparMoi ¢ KpyriibIM OTBepcTHEM auaMeTpoM. OnpeieiuTe paccTosTHuEe OT auadparmel
710 TOYKU HAOJIIOAEHUS, €CII OTBEPCTHE OTKPHIBAET TPH 30HBI PpeHers.

[Toka3zarb, UCTIONB3YSl COOTHOIICHUE HEOTIPEICICHHOCTEH, YTO B SIpe HE MOTYT HaXOJUTHCS
9JIEKTPOHEL. JIMHEelHbIE pa3Mephl Sapa MPUHATH PABHBIM 5 (M.

'amma-¢oToH ¢ mmmHOHN BomHbl A =1,2nm B pe3yabTaTe KOMITOHOBCKOTO PacCestHUS Ha

CBOOOZHOM DJIEKTPOHE OTKJIOHUJICS OT MEPBOHAYAILHOTO HampaBjieHus Ha yroa 6 = 60°
(puc.). Omnpenenuth KUHETUYECKYIO OHHEPrUI0 M HMILYJIbC JJIeKTpoHa oTaadu. [lo
CTOJIKHOBEHUSI JIEKTPOH MOKOUJICS.

Haiitu cBeToBOC HaBiieHHE HAa CTCHKH dekTpuueckoit 100 — BatHOM nammbl. Kosba mamrbsl
npescTaBisieT coooi chepudeckuii cocyn paauycoM 5 cM. CTEHKHU Jamibl oTpaxaroT 4 % u
MpoIryckarT 6% mamaroniero Ha HuX cBera. CuuTaTh, 4TO BCS MOTPEOIsieMast MOIIHOCTh UJIET
Ha U3JIy4YEHHE.

Ha nudpakunonnyro pemerky, umeromyto 200 mtpuxoB Ha 1 MM, HOpMaJIBHO MAJaeT CBET
OT paspsaHod TpyOku c BomopoaoM. [lon KakuM HaMMEHBIIUM YIJIOM JUGPAKIHH
MaKCUMyMBbI TUHUW COBMIAJAIOT?

Haiinure pagnyc nepBoro teMHoOro kosislia HeroTOHA, €CiiM MEXAY JTUH30M U IUIACTUHKOU
Hanut Oen3on (N =1,6) . Paguyc kpuBu3nb! auH3bI 1 M. [Tokazatenu npenomieHus: MaTepuana

JIMH3HI U TJIACTHHKK OJHAKoBHI. HaOmoneHne Beaercs B orpakeHHOM cBete ¢ A =589 e .
Ha moBepxHOCTh MeTajula majaeT u3inydeHue ¢ anuHou BosiHbl 280 HM. ITpu HekoTopom
3aJIepKUBAOILEM HaNpsHKeHUH (OTOTOK mpekpamaercs. [Ipyn u3aMeHeHuH JUIMHBI BOJIHBI HA
20 HM 3aAep KUBAIOIIMKM MOTEeHIMaN Npuuuioch yBennuuTsh Ha 0,34 B. Onpenenuts 3apsan
AJIEKTPOHA, CYUTAs MOCTOSHHYIO [[11aHKa U CKOPOCTH CBETAa N3BECTHBIMM.

[Tyyok ecTecCTBEHHOIo CBeTa MPOXOAUT yepe3 JBa HUKONL. OmpenenuTb yroa Mexay ux
[JIABHBIMU ONTHYECKMMH OCSMH, €CIM WHTEHCUBHOCTH CBETA, BBILIEAIIETO W3 BTOPOTO
HUKOJISI paBHA 12% WHTEHCHUBHOCTH CBETAa, MAJAIONIEro Ha nepBblid HUKOIb. [loTepu cBeTa B
KaxxaoM Hukose 20%.

DIIEKTPOH ABMXKETCS MO OKPYKHOCTH paguycoM 0,5 cM B OJHOPOJHOM MAarHUTHOM IIOJIE C
uHaykuuen 8 MTn. Onpenenute JUIMHY BOJIHBI A€ bporis.

Ha noBepxHOCTh MeTayuia majgaeT usiaydeHue ¢ JUIMHOW BoiHbI 280 HM. IIpm Hekotopom
3aJIepXKUBAOIEM HANpsHKEHUH (OTOTOK mpekpamaercs. [Ipyn u3aMeHeHuH JUTMHBI BOJHBI HA
20 HM 3aaepkuBaOIIMK noteHuMan ysennuwics Ha 0,34 B. Onpenenuts 3apsij dJ€KTPOHA,
cuMTas NOCTOSHHYIO [Il1aHKa U CKOpPOCTh CBETAa U3BECTHBIMM.

PaccTosHue Mexy MATHIM U IBaALaTh NATHIM CBETJIBIMH KosibllaMyu HbroTOHA paBHO 9 MM.
Paguyc xpuBu3HBI IMH3BI paBeH 15 M. Halitu [iMHY BOJIHBI MOHOXPOMAaTHUYECKOI'O CBETA,
Ma1al0IIero HopMaabHO Ha ycTaHOBKY. HaOntoienrne npoBoAUTCS B OTPAXKEHHOM CBETE.



3.10 IlepeyeHb TUMOBBIX MPAKTUYECKHUX 3aIaHUI K IK3aMeHY
(11 OTICHKY HABBIKOB U (FUTH) OIIBITA NS TEITLHOCTH)

[To mpoBOJIOYHOMY KOJIBIY MPOTEKAET TOK (CM. PUCYHOK). YKaKUTE HAIlpaBICHHUE BEKTOPA
MarHUTHOM MHAYKIIMH B IIEHTPE KOJIbLIA.

Kak makcumanbHO YMCHBIIUTh MHAYKTUBHOCTb KAaTyIIKU C JKCJIC3HBIM CCPACYHHKOB IIpU
YCJIOBHUH, UTO €€ JJIMHA U IIONEPEUYHOC CEYCHHUE OCTAaHYTCsA HEU3MEHHBIM?

B SaMKHYTBIﬁ KOHTYp B TCYUHCHHUC IICPBBIX 3-x CCKYHIA BJBUI'AIOT MAr"HviT, B TCUYCHUC
CICOYIOUX 3-x CCKYHA MAarHuT IOKOUTCA, B TCUCHUC IOCICAYIOLIUX 3-x CCKyHO €TI0
BBIHUMAIOT U3 KOHTYpA. HpOMe)Ky'TKI/I BPEMCHH, KOT'Ia B KATYIIKC HE TCUCT TOK...

Han conmenounomM Ha MPYKHUHC MOABCHINBAOT TOHKUEC CTCPIXKHU U3 MATKOTO KEJIC3a, YyI'yHa,

Memu. YUepes3 COIGHOM MPOIYCKAIOT MOCTOSHHBI TOK. Kakoil M3 cTepKHEH NOAHUMETCS
BBEpX?
Kak nm3menuTcst coOCTBEHHAsI 4acTOTa KOJIeOaHU B KOJIeOaTeIbHOM KOHTYpE (CM. PHCYHOK),

IMOKAa3aHHOM Ha PUCYHKC ITPH 3aMbIKaHUHU KJIKHOYa K .

K\

L C C

Kak wu3MeHuTCs XO0J MasTHUKOBBIX YacOB NpPH HACTYIJICHUU >KapKUX JIETHUX JHEW IO
CPaBHEHUIO C XOJOJAHBIMU 3UMHUMH, €CJIM Yachl YCTAHOBJIEHBI B HEOTAILUIMBAEMOM
MOMEIIEHUH (CTEP>KEeHb MATHUKA METAITTHNYECKHIA)?

CBeT najiaet Ha MJIOCKYIO MIIACTUHKY U MOJHOCTHIO MOMJIOMIAETCS. YTO0JI NaJIeHHs OTJIIMYEH OT
Hyns. B xakom HampaBieHHH OyJIeT IBUTaThCs TIACTUHKA?

Meranueckas MIacCTUHKA MOJ JEUTCBUEM PEHTTC€HOBCKUX JIydel 3apsauiack. KakoB 3Hak
3apsiia TUIaCTUHKU?

Kakoli nudpoit Ha pucyHke o0003Ha4YeH OSJIEKTPOHHHBIN NEpexoJl B aTroMe BOAOPOJa,
COOTBECTBYIOIINI cepur banmbemepa?

=

i




4. MeToan4eckue MaTepuabl, onpeaesioinme Npoueaypy oueHMBaHUsA

3HAHUH, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATeIbHOCTH
B Ta6J'II/IHe IIPUBCACHBI OIIMCaHHA IPOoLHEAYp IMPOBEACHHUA KOHTPOJbHO-OLCHOYHBIX

MEPOTPHUSTHIA ¥ TPOIEAYP OLECHUBAHUS PE3YITATOB O0YUEHUS C IIOMOIIBIO OIIEHOYHBIX CPEJICTB B
COOTBETCTBUU C paboyeil mporpaMMoi JUCIUILIHNHBL.

HaumenoBanue
OLEHOMHOTO Ornucanus NpoleIyphl MPOBEACHUS KOHTPOJIBHO-0LIEHOYHOTO MEPOIPUSTUS U TPOLEAYPHI
OILICHUBAHHUS PE3YJIbTATOB O0YUYCHHUS
CpeacTBa

IIpenonaBaTens Ha YCTAHOBOYHOM 3aHSATHU JOBOAUT A0 OOy4aroIUXCs: TEMBI, KOJIMYECTBO
3aJaHUii B KOHTpOJBbHOW pabore. KoHTponbHas paboTa JOMKHA OBITH BBINOJIHEHA B
YCTaHOBJICHHBIH CPOK M B COOTBETCTBMM C IpaBWIaMH K O(GOPMIICHUIO (TEKCTOBOHW M
rpaduyeckoil yacteit), chopmynupoBaHHbIMU B [lonoxxennn «TpeboBanust Kk 0(OpMIICHUIO
TEKCTOBOM M rpaduyeckoil JOKyMeHTalud. HOPMOKOHTpOJb» B IOCIEOHEH pelaKIHH.
BrinmonHeHHass KOHTpoJjibHasE paboTa mepenaercs Uil TPOBEPKH NPENoaBaTeNio B
YCTaHOBJICHHBIE CPOKH. Eciu KOHTponbHas paboTa BBHINONHEHAa HE B COOTBETCTBHH C
YKa3aHUSIMH WM HE B TIOJIHOM 00beMe, OHa BO3BpalIaeTcs Ha JopaboTKy

KonrponbHas padora

Jukrant 1o QopMmynam IpPOBOAMTCS BO BpeMs MpPaKTHYECKHX 3aHATHH. Bo Bpems
MIPOBEJCHUS TUKTAHTA MOJIb30BAThCS YUeOHUKaMH, CIPAaBOYHUKAMHU, KOHCIIEKTAMU JISKIUH,
Jlukrast no GopMynam | TeTpamsMH AJs MPaKTHUECKHX 3aHATUH He paspemneHo. [IpenonaBarens Ha MPaKTUYECKOM
3aHSTHH, NPEANICCTBYIOIEM 3aHITHIO TIPOBEICHNS ANKTAHTA, JOBOAUT O OOYYaIOIIUXCS:
TeMy, KOJIMYECTBO 33JaHUN B TUKTAHTE, BPEMsI BBIIOIHEHUS

TectupoBaHue NPOBOAUTCS 110 PE3YIbTATAM OCBOCHHS TEM WU PA3/EIOB JUCLUIUIMHbI WU
II0 OKOHYAHUIO €€ M3y4eHUs BO BpeMs IPAKTUYECKUX 3aHATUH. Bo BpeMms mposeneHus

TCCTI/II)OBaHl/Ie TCCTUPOBAHHUA TIOJIB30BATHCA yqe6H1/11<aM14, CIIpaBOYHUKaMH, KOHCIICKTaM1 J'IGKHI/If/i,
(KOMHLIOTCpHBIe TETpaAsIMHU A HPAKTHICCKUX 3aHATHI HE pa3peIcHO. Hpenoz[aBaTem, Ha IPAKTUYCCKOM
TeXHOJ’IOFI/II/I) 3aHATHUH, IPCAIICCTBYIOIICM 3aHATHUIO IIPOBEACHUA TCCTA, JOBOAUT 10 06yqa}0m1/1xc;1: TEMBEI,

KOJIMYECTBO SaZ[aHI/Iﬁ B TECTC, BPCM: BBIIIOJHCHHA. PeSyJ’ILTaTH TECTUPOBAHUA BUIAHBI
O6y‘IaIOH.[€MYC$[ Ha KOMIBIOTEPEC Cpa3y NOCJIC MPOXOKACHHUSA TECTA

3ammTa 1abopaTopHBIX pabOT MPOBOAUTCS BO BpeMs J1a0OPAaTOPHBIX 3aHATHHA. Bo Bpems
MIPOBEJICHUSI 3aIlIUTHI Ja00paTOpHOW pabOTHI MOJIB30BATHCS YUCOHUKAMU, CIIPAaBOYHUKAMH,
KOHCIICKTaMH JICKLIUH, TETPagsIMH He pa3perieHo.

[IperogaBarens Ha nabopaTOpHOH padoTe, NPEOIIECTBYIOLICH 3aHATHIO HPOBEICHUS
3aIUTHl  J1a0OpaTOPHOW padOTHl, NOBOAUT JO OOYYarOLIMXCs: HOMEp 3alldIIaeMoil
nmabopaTopHO paboTHI, BpeMs Ha 3alIUTy Ja00paTOpPHOI pabOoTHL.

[penogaBarens MHGOPMUPYET OOYYAIONIMXCS O pe3yibTaTrax 3allUThl J1a0opaTOpHOM
paboThI cpa3y Mocie e KOHTPOJIbHO-OLEHOYHOTO MEPOIPHATHS

JlabopaTopras pabdora

Jns opraHuzauuMu M NOPOBEACHUS IPOMEKYTOUHOW aTTECTALMU COCTABJISAIOTCS THUIIOBBIE
KOHTPOJIBHBIC 3aJIaHUS UJIU NHBIC MaTCpUallbl, HGO6XOI[I/IMI)I€ JUIA OICHKH 3HaHI/II\/'I, YMGHHfI, HaBBIKOB
U (MIIK) OTBITA IEATETHHOCTH, XapaKTePU3YIOLINX dTanbl (OPMUPOBAHUS KOMIIETEHIIUN B Mpoliecce
OCBOEHUSI 00pa30BaTENIbHOIN MPOTrpaMMBbl.

[IepeueHb TEOPETHYECKUX BOIPOCOB M TUIIOBBIE NPAKTUYECKHUE 3aJaHUS PA3HOTO YPOBHSA
CIIOKHOCTH I MPOBEJEHUS MPOMEKYTOUHOH arrecTauu oOydaroluecsl MOJy4yaroT B Hadale
ceMecTpa dYepe3 JIEeKTPOHHYI HH(opMalroHHo-o0pazoBatenbHyo cpeny Hpl YIIC (uunHbiid
KaOMHET 00y4aromerocs).

Onucanue npoueayp nNpoBeAeHUs MPOMEKYTOYHOM aTTecTalluM B (popme 3auera
1 OLICHMBAHUS Pe3yJIbTaTOB 00y4eHHs
[Ipn mpoBeneHMH TPOMEXYTOYHOW aTTecTallud B (opMe 3ayeTa MpernojaBaTeslb MOKET
BOCIIOJIb30BAaThCS PE3yIbTaTaMM TEKYLIETO KOHTPOJIS YCIIEBAEMOCTHU B TeueHue cemectpa. C 1enbro
WCITOJIb30BAaHUsl PE3yJIbTAaTOB TEKYIIETO KOHTPOJI YCIEBAEMOCTH, IPENOJIABATENb MOJCUYUTHIBAET
CPEIHIOI0 OILIEHKY YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIMH oOydaromierocs (CyMMa OIICHOK,
HOJY4YEHHBIX 00YJarOIUMCs, AETUTCSA Ha YHCIIO OLIEHOK).



HIkana u KpuTepuu OLleHUBAHUS YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHIMI B pe3yJbTare
H3yUYeHHs JUCHUIIMHBI PU MPOBeIeHUN MPOMEKYTOYHOM aTTecTaluu
B hopMe 3a4eTa Mo pe3yJbTaTaM TeKYLIero KOHTPOJIsi

(663 JOMOJHHUTECJABHOI'O aTTECCTALIMOHHOT' O I/ICHLITaHI/Iﬂ)

Cpenusisi OIlCHKa YPOBHS

c(hOpMUPOBAHHOCTH KOMITCTCHITU IlIxana oLeHUBaHUS

10 Pe3yJIbTaTaM TEKYIIeTro KOHTPOJIS

Ouenka He wMenee 3,0 W HeT HH  OJHOH

HEYJOBJICTBOPUTEIFHOW  OHEHKH 10  TEKyIIeMy «3aYTCHOY
KOHTPOJIIO

Onenka wmenee 3,0 wim Todyd4eHa XOTS OBl OfHA

HEYJOBJICTBOPUTEINIbHAS OIIEHKA TI0 TeKyIIeMy KOHTPOJIO

«HEC 3a4YTCHO»

Ecnu ouenka ypoBHs c(HOpMHUPOBAHHOCTH KOMIIETEHIIMI OOYYaromerocsi He COOTBETCTBYET
KPUTEpUSM TIOJNIyUYEHHUs 3adeTa 03 JOIMOJHUTEIBHOIO aTTECTAllMOHHOTO WCHBITAaHUS, TO
MIPOMEXKYTOUHAsl aTTecTalus MpoBoauTcs B ¢opMe colOeceoBaHUs MO0 MEPEYHIO TEOPETHUECKUX
BOTIPOCOB U TUTIOBBIX MPAKTUYCCKUX 33/1a4 WU B (OPME KOMITBIOTEPHOTO TECTUPOBAHHUS.

[IpomexyTouHas arrectanus B ¢popMme 3a4eTa ¢ MPOBEACHUEM aTTECTAllMOHHOTO MCIBITaHUS
MIPOXOJUT HA MOCJIEIHEM 3aHATHH 10 JUCIHIUINHE.

[Ipyn mpoBeneHUM MPOMEXKYTOUYHOM aTTecTalud B (OpME KOMIBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTO 3adaH¥s OPMUPYETCs U3 POH/IA TECTOBBIX 3aIaHUM 110 JUCIIUILTAHE CITYIaiiHBIM
o0pa3om, Ho ¢ ycroBueM: 50 % 3aganuii JOIKHBI OBITH 33JaHUAMHU OTKpBITOTO TUMA U 50 % 3amanuit
— 3aKPBITOTO THUIIA.

OnucaHue npoueayp NpoBeaeHusi MPOMEKYTOUHOI aTTecTalMu B (popMe IK3aMeHAa
U OIIeHUBAHNS Pe3yJIbTATOB 00y4YeHHUsI
[TpomexyTouHas arrectaus B (hopMe dK3aMeHa MIPOBOAUTCS ITyTEM YCTHOTO COOSCEeIOBaHUS
1o OuJieTaM Wiv B GopMe KOMITBIOTEPHOTO TECTHPOBAHUSI.

[Ipn mnpoBeAcHWHM TPOMEKYTOYHOW arrecTanmmu B (opMe cobeceoBaHMS OMIICTHI
COCTABJISIFOTCSL TAKUM 00pa3oM, 4TOOBI KaXK/IbI M3 HUX BKIIHOYAT B ce0sl TCOPETUYCCKHUE BOIIPOCHI U
MPAKTUICCKHE 3/ IaHUS.

buner comepxut: nBa TEOPETHUYECKUX BOMpoca g OLEHKH 3HaHui. Teopernueckue
BOIIPOCHI BI)I6I/IpaI-OTCﬂ N3 IIEPCUHA BOIMPOCOB K 3K3aMCHY; ABa MPAKTHUYCCKUX 3adaHUA. OAHO U3 HUX
JUISL OIICHKH YMEHHH (BbIOMpaeTcs W3 TEepeyHs TUIMOBBIX MPOCTHIX MPAKTHUECKUX 3aJaHUN K
9K3aMEHY); JAPYroe MPaKTHYECKOE 3aJlaHue JJisi OIEHKH HABBIKOB M (WJIM) OMBITa ACATEIHHOCTU
(BBIOMpAIOTCA W3 MEPEUHs TUMOBBIX MPAKTUYECKUX 3aJlaHUH K DK3aMEeHY).

Pacripenesierre TeOpeTHUECKUX BOMIPOCOB U MPAKTUUYECKUX 33JaHUH 10 IK3aMEHAIIMOHHBIM
OusieTaM HaXxOJUTCS B 3aKPBITOM JJIsl 00y4arommxcs aoctymne. Pa3paboTaHHbI KOMIUIEKT OMIIETOB
(25-30 OwmaeTOB) HE BBICTABIACTCS B DIIEKTPOHHYIO HH()OPMAIIHOHHO-00PAa30BaTEIbHYIO CpEay
HpI'VIIC, a xpanutcs Ha kadenpe-pazpaboTurke (pOHIOB OIIEHOYHBIX CPEACTB.

Ha sx3amene obOyuaromuiicst 6epet OwieT, Ijisi MOJATOTOBKM OTBETAa HA YK3aMEHAI[MOHHBIN
ouet o0yvaroniemMycs OTBOJUTCS BpeMs B mpeaenax 45 MunyT. B mporiecce oTBeTa o0yyaromnierocs
Ha BOIPOCHI ¥ 33/IaHUs OMIIeTa, MPETOIaBaTe) b MOKET 33/1aBaTh JOMOIHUTEIILHBIC BOITPOCHI.

Kaxnpiii Bompoc/3afanue OuiieTa OIEHUBAETCS IO YeThIpexOallbHOM cucrteMe, a janee
BBIUUCIISICTCST CpellHee apu(PMETHYECKOe OIEHOK, MOJYYCHHBIX 3a KaXKIbId BOIMPOC/3aJaHHE.
Cpennee apuMeTHIECKOE OIICHOK OKPYIIISIETCS JI0 [EJIOTO 110 TPaBUIIaM OKPYTIICHHS

[Ipy mpoBeneHUM MPOMEXKYTOUYHOW aTTecTallud B (HOpME KOMIBIOTEPHOTO TECTHPOBAHUS
BapUaHT TECTOBOTO 3a7aHus popmupyercs u3 GoHIa TECTOBBIX 3a/IaHUM IO TUCIIUTUIMHE CITYyIaiHBIM
o0pa3om, Ho ¢ ycroBueM: 50 % 3agaHuii JOTKHBI OBITH 33IaHUSAMHU OTKpBITOTO TUMA 1 50 % 3amanuit
— 3aKpBITOT'O THIIA.



Oo0pasen 3K3aMeHAIIMOHHOT0 OuJiera

.
R — VYTBepxnaro:
S — DOKx3aMeHaAlMOHHBINH Onyer Ne 1 P
s 3aBenyrommii kKadeapoi
2‘6’ ”f‘z’g‘c 1o AMcuMIIMHe «Pusnka» «@MulT» HpIYTIC
yqeabn‘/i Ez[

1. DnexrpomarautHbie Kojebanus. KomebaTenbHBIH KOHTYP.

2. Kiaccuduxanus 3eMeHTapHBIX YaCTHII.

3. Meramumueckasi IUIACTHHKA IOJ] JICHTCBHEM PEHTI€HOBCKUX Jyueil 3apsauiack. KakoB 3Hak 3apsia
IUTAaCTUHKU?

Ha xatymxy conpotusnerueM 0,7 OM u unayktuBHoOCThIO 0,2 I'H ogaercs Hanpsbxerue 100 B B TeueHue

0,3 c. Kak n3MeHnTbCS TP 3TOM TeMIEepaTypa Meu KaTyIIKH, eclii e€ Macca 2, 5 KT, a M30JIALUs He yCIeeT
Harperbcs’?




