OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA

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

(®I'BOY BO UpI'YIIC)
YTBEPXJIEHA
MPUKA30M PEKTOpa
oT «30» masg 2025 r. Ne 51
b1.0.14 ®u3uka

pabouyas mporpaMmMa JUCHMUILIAHBI
CrienmanpHOCTh/HanpasiieHue moarotoBku — 23.05.04 DxcruryaTaliyst xKele3HbIX I0por
Crenmanu3zanust/mpoduis — TpaHCIOPTHBIN OU3HEC U JIOTUCTHKA
Kaymdukanus BelTycKHUKA — MH)KEHEp MyTel COOOIICHUS
dopma u cpok 00yueHus — ounas dopma 5 siet; 3a04yHas dpopma 6 et
Kadenpa-pazpaborunk nporpamMmmsr — PU3nka, MEXaHWKA U IPUOOPOCTPOCHHE

OO0m1ast TpyA0EMKOCTb B 3.€. — 7
Yacos o yueoHOMY 1u1any (YII) — 252

DopMBI TIPOMEKYTOTHON aTTeCTaNU
ouHas popma oOydIeHU:

JK3aMeH 1, 2 cemecTp

3ao4Has popma oOydeHuUs:

9K3aMeH 1 Kypc

Ounas gopma o0ydeHus PacnpenejieHne 4acoB JHCIMILIMHBI 10 ceMecTpam

Cemectp 1 2 Hroro
Bun 3ansaruii Yacos no YII Yacos no YII Yacos no YII
AyauTopHasi KOHTAKTHas
padoTa no BMAAM y4eOHbIX 51 68 119
3aHATHH/
B T.4. B popme ITIT*
— JIEKIIUHA 17 17 34
— IIpaKTHYECKUe (CEMUHAPCKUE) 17 34 51
— nabopaTopHBIE 17 17 34
CamocrosiTesibHasi pagoTa 21 40 61
JK3aMeH 36 36 72
Hroro 108 144 252
3aouynas ¢opma 00yueHust Pacnpenesienue yacoB JUCUHMILVIMHBI 10 ceMecTpaM
Kypce 1 Hroro
Buj 3ansatui Yacos no YII Yacos no YII
AyAUTOpPHAs1 KOHTAKTHas
pa6ora no BuaaM yueOHbIX 26 26
3aHATHH/
B T.4. B popme ITIT*
— JIEKIIUH 8 8
— MpaKkTHUYecKHe (CeMUHAPCKHeE) 10 10
— nabopaTopHbIe 8 8
CamocrosiTesqibHasi padoTa 190 190
JK3aMeH 36
Hroro 252 252
HNPKYTCK

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

Mopnucant ®re0Y BO UplYTC Tpodumos HO.A.
009B9D93267016946D4792FA33A1E1FAES ¢ 22 anusaps 2025 r. no 17 anpens 2026 r.Mognuce
COOTBETCTBYET (haviny AOKyMeHTa

]
LIPTYTC



PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCYy/IapCTBEHHBIM 00pa30BaTeNbHBIM CTAHAAPTOM BBICHIETO OOpa30BaHUS — CHEIUAIUTET IO
cnenuanbHocTl  23.05.04 OxkcmutyaTtauus  JKENE3HBIX  JOpOr, yTBepkAeHHbIM [Ipukazom
Muno6puayku Poccum ot 27.03.2018 . Ne 216.

[Iporpammy cocraBui(u):
K. ¢).-M. H., TOLIEHT, fo1eHT, Konecaukona T.A.

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, IOI[CHT C.B. ITaxomoB

COTI'JTACOBAHO

Kadenpa «Ynpapnenue skcmiyaraliuoHHONH paboToi», mpoTokoi oT «20» Mas 2025 1. Ne 9

3aB. kadenpoii, KaHJ. TEXH. HayK, JIOI[EHT A.B. [lynakoBa



1 LIEJIA U 3AJJAYA JUCHUTIIAHBI

1.1 Heau TUCUMIITAHBI

M3y4YeHHE OCHOBHBIX (DM3MUECKUX SIBJICHUN U UIIeH

OBJIaZICHUC (byH[[aMeHTaIIBHbIMI/I NOHATHUAMU, 3aKOHAMH W TEOpUAMU KJIACCUYECKOM U COBpeMeHHOﬁ
(1)I/I3I/IKI/[, a TaKKC MCTOJJaMU (1)I/I3I/I‘{CCKOFO HUCCICOAOBAHUA

OBJIAICHNUC MPUEMaMU U MCTOJaMU PCHICHUA KOHKPETHBIX 3a1a4 U3 pas3jIMdHbIX obacreit (1)I/I3I/IKI/I

(W DN

(hopMHpOBaHMS LEJOCTHOTO MIPEACTABICHUSA O (GU3UIECKUX 3aKOHAX OKPYXKAIOIIET0 MUPA B X €ANHCTBE U
B3aHMOCBSI3H, 3HAKOMCTBO C HAYYHBIMH METOJIaMH TTO3HAHUS

1.2 3agaya AMCHMIIHHBI

MPUMEHSATh TOJMYYCHHBIC 3HAHUS M0 (PHU3HKE Ui OOBICHEHUS pa3HOOOpa3sHBIX (HM3WYECKHUX SIBICHHHA U
CBOMCTB BEIECTB, IPAKTHYECKOTO UCIIOIb30BAHMS (PH3MIECKUX 3HAHUI

1.3 Ilesi> BocHUTAHNS M 321241 BOCIIUTATEIbHOI PadoThl B paMKax TUCHUILINHBI

2 MECTO JUMCIMIIVIMHBI B CTPYKTYPE OIIOII

bnok/4acte OIIOIT ‘ bnok 1. luctumumnel / O0s13aTenbpHas 4acTh

2.1 HI/ICHI/IHJIHHI)I U NIPAKTUHKHU, HA KOTOPLIX OCHOBBIBA€TCH U3YUCHUEC HaHHOﬁ JUCHUITIMHBI

1 ‘ B1.0.15 Xumus. O0mas SKoI0rus

2.2 IlHCIIl/IIIJII/lHLI U MIPAKTUHKH, Il KOTOPLIX U3YyYCHUE IlaHHOﬁ JAUCHUIIINHBI
HeoﬁXOIlﬂMO KakK NpeamecTByoiee

B1.0.07 Briciiasg maTeMaTHKa

b1.0.20 OCcHOBBI 3J€KTPOTEXHUKH

b51.0.26.04 DnexTpocHabkeHNE U MOABUYKHON COCTAB XKeJe3HBIX JOPOT

b1.0.28 Maremaruueckoe MOIETUPOBAHUE HA TPAHCIIOPTE

O WN -

Bb3.01(/1) BeimomHeHEE BBHITYCKHOM KBATU(DUKAIIMOHHOHN paboThHI

3 IIVTAHUPYEMBIE PE3YJbTATBIOBYYEHUSA 11O JUCIUAIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSIMHU K PE3YJIbTATAM OCBOEHUA
OBPA3OBATEJIBHOU ITPOI'PAMMBI

Kon n
HAUMEHOBaHHeE
KOMIIETEHIHH

KO}I U HAUMCHOBAaHUEC
HHAUKATOPAa JOCTUKECHUSA
KOMIICTCHIIUH

IInanupyeMble pe3yJbTaThl 00yUeHHs

OIIK-1 Cnocoben
pewiarhb
HHKEHEPHBIE
3a/1a49M B
poeCCHOHATBHOMI
NIEATENLHOCTH C
HCIIOJIE30BAHUEM
METOJIOB
€CTECTBEHHBIX
HAYK,
MaTeMaTHYECKOTO
aHam3a u
MO/JICITUPOBAHHS

OIIK-1.1 IemoHCTpUpYET
3HAHMSI OCHOBHBIX ITOHATHH U
(yHIaMEHTaIbHBIX 3aKOHOB
(U3MKH, TPUMEHSET METO/IBI
TEOPETHYECKOTO U
9KCIIEPUMEHTAIIBHOTO
uccie0BaHus PU3NIECKUX
SIBJIEHUH, TIPOLIECCOB U
00BEKTOB

3HaTh: PU3UUCCKUEC OCHOBBI MEXaHUKH, FICKTPUYCCTBA U
Mar"etusma, (GU3uKu KoJeOaHHd U BOJIH, JIEKTPOINHAMUKH,
OCHOBBI CTATUCTUYECKOH (DU3MKH U TEPMOIMHAMHKH,
3JIEMEHTHI AaTOMHOW U KBAaHTOBOW (hU3UKHU; PyHAAMEHTAIbHBIC
TIOHSATHS, 3aKOHBI U TEOPUU KIACCHUECKON B COBPEMEHHOM
¢buzuku

VYMeTh: HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI
€CTCCTBCHHOHAYYHBIX JUCHUIIINH IIPU PEIICHUN (I)I/I3I/I‘~I€CKI/IX
3aga4

BJ'IaZ[GTBZ HaBbIKaMU ITPUMEHCHHS OCHOBHBIX METOJ10B
(I)PBI/IKO-M&TGM&TI/I‘IGCKOFO aHaJin3a 1Jisd pelICHUsA
C€CTCCTBCHHOHAYYHBIX 3aJia4

OIIK-1.2 IIpumeHsieT METOIbI
TEOPETUIECKOTO U
AKCIEPUMECHTAIBHOTO
HCCIIEOBAHUSI OOBEKTOB,
MIPOLIECCOB, SBJICHUH,
MIPOBOJUT SKCIIEPUMEHTHI 10
3aJJaHHOW METOIUKE U
AHATM3UPYET UX PE3yIbTAThI

3HaTh: MaTeMaTHYECKIE METOBI, (PU3NIECKHUE 3aKOHEI H
BEIYUCITUTENBFHYIO TEXHUKY JJIS TIPOBEIICHHS SKCIICPUMEHTA
110 3aJJaHHOH METOIUKE

YMeTh: NCII0JIb30BATh MaTEMaTHIECKHe METOIbI, (PU3NUECKHE
3aKOHBI ¥ BEIYUCIIUTENILHYIO TEXHUKY JUIS PEIICHHs
SKCHEPUMEHTANBHBIX 33/1a4; IPOBOIUTH U3MEPEHUS,
00pabaThIBaTh M MPEJICTABIATH PE3YIIHTATHI

BiiasieTh: HaBbIKAMH MPABUIIBHOM SKCILTyaTaI[ OCHOBHBIX
puOOPOB ¥ 000PYIOBAHUS COBPEMEHHON (PU3MUECKOM
nabopaTopHK; HaBBIKAMU 00paOOTKH, aHATTU3a U
WHTEPIPETUPOBAHUS PE3YIbTATOB IKCIICPUMEHTA

4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

OuHnas ¢popma 3aounas gopma *Kog

Kon HaunmeHoBaHue pa3jesioB, TeM U Yacsl Yacsl HMHAMKATOpa
BHJI0OB padoT Cemectp Jdex | Tp | Ja6 | CP Kypc Jdex | Tp | J1a6 | CP JMOCTHKEHHS
KOMIICTCHIIUHA

1.0 | Pa3zaen 1. Mexanuka.
11 OIIK-1.1
Tema 1. Kunematuka 1 2 2 2 1/ycr. 05|05 10
Y OITK-1.2




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HaumeHoBaHHe pa3aesioB, TeM U
BH/IOB padoT

Ounas ¢opma

3aouHas ¢opma

Cemectp

Yacsel

Jlek

Hp | Ja6

Cp

Kype

Yacsl

Jlek

Mp | JIad

CP

*Kox
HHIMKaTOpa
OCTUKEHUS

KOMIIeTEHIIU U

1.2

Tema 2. lunamuka

4

4

1/ycr.

1

1

15

OIIK-1.1
OIIK-1.2

13

Tema 3. 3aK0OHBI
COXpaHCHHS

2

1/ycr.

0.5

15

OIIK-1.1
OIIK-1.2

14

JlabopaTopuas pabota
«3yueHue IUHAMUKHA
BPAIIATEIbHOTO JBIKCHUS
Ha KpeCcTooOpa3HOM
MasITHUKE (MasTHUK
OobepOeka)y/
Jlaboparopnas pabora
«IIpoBepka OCHOBHOT'O
ypaBHEHHsI BpaIaTeJbHOTO
JIBHDKCHUSI»

1/ycr.

OIIK-1.1
OIIK-1.2

15

JlabopaTopHas pabota
«3y4yenue IUHAMUKH
MOCTYMATEILHOTO
JIBWKEHUS TBEPAOro Tena
10 HAKJIOHHOH MJIOCKOCTHY/
JlabopaTopras pabota
«U3ydeHne TUHAMAKA
MTOCTYTATEILHOTO
IOBIDKCHUSI Ha  MAlluHe
ATBYyzna»

l/ycrt.

OIIK-1.1
OIIK-1.2

1.6

JlabopaTopuas pabota
«OrmpeneneHne  CKOPOCTH
yJA npu TIOMOILH
0aJUTUCTHYECKOTO
MasiTHHKa»/ JlabopaTopHas
pabota «3yueHue
JMHAMUKH BpAIaTebHOTO
JIBHDKCHUS] MAXOBHKa)

l/ycrt.

OIIK-1.1
OIIK-1.2

2.0

Paznen 2. OCHOBBI
MOJIEKYJISIPHO GU3NKH 1
TePMOJIUHAMHUKH.

2.1

Tema 4, OCHOBBI
MOJIEKYIISIpHOW (PH3UKH |
TEPMOAUHAMUKHI

1/ycrt.

0.5

0.5

OIIK-1.1
OIIK-1.2

3.0

Paznen 3.
DJIeKTPUYECTBO.

3.1

Tema 6. DnexTpocTaTuka

1/ycr.

15

OIIK-1.1
OIIK-1.2

3.2

Tema 7. TTocTosTHHBIH
ANEKTPHUYECKUHA TOK

1/ycrt.

0.5

10

OIIK-1.1
OIIK-1.2

3.3

JlabopaTopuas pabota
«M3yyenne 00600mEHHOTO
3akoHa OMa M H3MepeHue
NIEKTPOJBIKYIEH  CHIIBI
METOJIOM  KOMIIEHCAU»/
Jlaboparopnas pabora
«M3mepenue
COIPOTHBIICHHS
MIPOBOJIHUKOB C TOMOIIBIO
MOCTHKa YUTCOHa»

1/ycr.

OIIK-1.1
OIIK-1.2

3.4

Jlaboparopnas pabora
«MonenupoBaHue
ANEKTPOCTATUUECKUX
oJe»/ JlabopatopHnas
pabota «3yqenne

1/ycrt.

OIIK-1.1
OIIK-1.2




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas ¢opma 3aouHas ¢opma *Kon
Ko, HanmeHoBaHue pa3zeoB, T€EM H Yacel Yacebl HHIMKaTOpa
A BH/IOB padoT Cemectp Jex | Np | Jag | CP Kypce Jex | Tp | Jag | CP JAOCTHKEHHS
KOMIIETEHIIUH
mporecca 3apsia u paspsiia
KOHJICHCATOopay
3.5 | JIaboparopHas pabota OIlK-1.1
«Ilenu NOCTOSTHHOTO TOKa» 1 2 2 lyer. 2 2 OIIK-1.2
dopmMa  TPOMEKYTOUHON OIlK-1.1
aTTeCTAlNN — DK3aMEH 1 1/zmras 18 OIIK-1.2
4.0 | Paznen 4. Maruerusm.
41 Tema 8. MarautHoe moJie 2 2 6 3 | 1/3umusas | 0.5 | 1 15 ggﬁjé
4.2 | Tema 9. DnexTpoMarHuTHas 2 2 4 3 | 1/sumuss | 05 | 0.5 10 OIIK-1.1
HHTYKIHS OIIK-1.2
43 | Tema 10. MarHurHsie OIlK-1.1
CBOCTBA BEIIECTBA 2 2 2 | Vamwmas | 0.2 S OIIK-1.2
4.4 | Tema 11. OcHOBHI TeopHH
Makcseia IS 2 1 1 | 1/3umusas | 0.2 5 8%%:1;
AIEKTPOMArHUTHOTO TTOJIS '
4.5 | JlaboparopHas pabota
«OnpeneneHrie MarHUTHON
MIPOHHUIIAEMOCTH :
(deppoMaraeTika/ 2 3 2 | 1/3umHss 2 2 8%%_1;
JlabopaTopuas pabota '
«DNMEKTPOMarHATHAS
HHIYKITIS
4.6 | JlaboparopHas pabota
«/I3ydeHne =~ MarHUTHOTO
OJIS coJieHonmay/ OIlK-1.1
JlabopaTopuas pabota 2 3 2| Vsumms OIIK-1.2
«OmpenencHue yIeTbHOTO
3apsijia SIEKTPOHAY»
5.0 | Pazgea 5. Kogedanuss u
BOJIHBI.
5.1 | Tema 12.
OeKTpOMarHuTHEIE 2 1 4 2 | 1/3umuss | 05 | 1 10 8g§j;
KOJIeOaHUs '
5.2 Tema 13. Bonubr 2 1 2 1 | 1/3umuss | 0.2 5 8g§j;
5.3 | JIaboparopHas pabota
«BrIHY X IeHHBIE OIlK-1.1
JNEKTPUUYECKHE KOJIeOaHHs. 2 3 2| Vaumms 2 OIIK-1.2
Pesonanc»
6.0 | Pazgeax 6. BoJuanoBass wm
KBAHTOBasi ONTHKA.
6.1 Tema 14. BonHoBas onTrka 2 3 6 3 | 1/3umusas | 1 1 15 83?:1;
6.2 | Tema 15. KsanrtoBas OIIK-1.1
PR 2 3 6 3 | 1/zumuss | 0.5 | 1 15 OINK-1.2
6.3 | Jlaboparopnas pabora
«MuTtephepomerpruecknit
METOJ] HM3MEPEHHS MaJjbIX
nedopMaluii U mokaszarens OIlK-1.1
TIPEJIOMIICHUST»/ 2 3 2 | Vammnas OIIK-1.2
JlaGoparopuas pabora
«dndpakumnonnas
pelieTkay
6.4 | JlaboparopHast pabota
«3yuyenue 3aKOHOB
TEIUIOBOTO W3ITY9EeHU»/ 2 3 2 | 1/3umHuss 82; 1 ;
JlaGoparopuas pabora ’
«3yuyenue OCHOBHBIX




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas ¢opma 3aouHas ¢opma *Kon
KOH HanmeHoBaHue pa3zeoB, T€EM H Yacwl Yacebl HHIMKaTOpa
BH/IOB padoT Cemectp Jex | Tp | Jag | CP Kype Jex | Tp | JIa6 CP liloo;::;xeeﬂﬂuulzlu
3aKOHOB BHEIITHETO
¢doroaddexray
7.0 | Pa3men 7. OCHOBBI
KBAHTOBOW (U3NKH ©
(usuku aToma.
7.1 | Tema 16. OCHOBHI OIlK-1.1
KBAaHTOBOH (pr3ukm 2 ! 4 1 | Veumma | 0.2 4 OIIK-1.2
7.2 | Tema 17. OcHOBBI (GHU3HKH OIIK-1.1
ATOMAL 2 1 2 2 | 1/zumusas | 0.2 | 0.5 5 OIK-1.2
7.3 | JlaboparopHast pabota
«IToctynatsl bopa. Cnextp 2 2 2 | 1/3umuas ggﬁ_ié
aToOMa BOJOPOJIa» '
dopmMa  MPOMEKYTOUHOI OIlK-1.1
aTTecTalliu — SK3aMeH 2 36 V/nernsin 18 OIIK-1.2
KontponsHas padora 1 1/3umHsIs 10 8%%:1;
KonrponbHas padborta 2 1/nerHsis 10 ggﬁjé
KonrponbHas padborta 2 1/nerHsis 10 ggﬁjé
HWroro wacos (6e3 yuéra
9acoB Ha IPOMEKYTOUHYIO 34 |51 34 |61 8 |10 | 8 |190
aTTeCTalUIO)

5 ®OHJI OHEHOYHbIX CPEACTB JIsA NTIPOBEAEHUSA _
TEKYIEI'O KOHTPOJISA YCIIEBAEMOCTHU 1 ITPOMEXYTOYHOU
ATTECTALUU OBYYAIOILIUXCHA ITO AUCIUITJIMHE

@DoHJ OIIEHOYHBIX CPEACTB VIS IPOBEICHHMS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOTHON aTTeCTallnu
TI0 ANCUHIUINHE 0(OpMIICH B BHIE NpruoxkeHust Ne 1 k pabodeit mporpaMme AUCIMIUIMHBI M pa3MEIICH B 3I€KTPOHHON
nH(popMannoHHO-00pa3oBaTeNbHOM cpenie Y HUBEpCUTETa, JOCTYIHOW 00yYaloeMycsl Yepe3 ero JMYHbIH KaOuHeT

6 YAEBHO-METOJNYECKOE U UH®OPMAIIMOHHOE OBECNIEYEHUE
TV CHMUILIAHBI

6.1 YueOHas quTeparypa

6.1.1 OcHoBHas JuTEpPaTYpa

Komn-Bo 3Kk3.
Bubmmorpadudeckoe onucanue B Oubnmoreke/
OHJIAHH
6.1.2 JlonoJHUTEIbHAS JUTEPATYpa
Kon-Bo k3.
Bubmmorpadudeckoe onmcanue B Oubnmoreke/
OHJIANH
6.1.3 YueOHO-MeTOAMYECKHE PA3PA0OTKU (B T. Y. /15l CAMOCTOSITEIbHON PadoThl 00y4aIOLIUXCS)
Kon-Bo k3.
Bubnmuorpadudeckoe onmcanmne B 6ubnmorexe/
OHJIANH
Konecuukosa T.A. MeTtoamdaeckue yka3zaHus 110 n3ydeHuro guctmmiasl b1.0.14
®dwusuka mo crenuanbHOCTH 23.05.04 DKcrutyaTanyst )Kene3HbIX T0PoT,
6.1.3.1 criermanu3anus TpaHcopTHbI OusHec u oructuka / T.A. KonecHukosa, Onnaiin
NpI'VIIC. — Upxkyrck: UpI'YIIC, 2025. — 17 ¢ - Tekcr: anexTponHsii. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_65996_1718_2025_1_signed.pdf

6.2 Pecypcbl HHPOPMAIIOHHO-TEJIEKOMMYHMKAIIMOHHOM ceTH «MHTepHeT»

6.3 IIporpamMHoe o0ecnieyenre M1 MH(POPMANHOHHBIE CIIPABOYHbIE CHCTEMBbI

6.3.1 bazoBoe nporpamMMHoe o0ecrieueHue

6.3.2 CnenuaJn3upoBaHHOE IPOrPaAaMMHOe o0ecieyeHne

6.3.2.1 ‘ He npenycmotpeno

6.3.3 NHdopmainuoHHbIe CIPABOYHbIE CHCTEMbI

6.3.3.1 ‘ He npenycMoTpenst




6.4 IIpaBoBBIC H HOPMATHBHBIE JOKYMEHTBI

6.4.1

\ He npenycmotpenst

7 OUCAHUE MATEPUAJIbHO-TEXHUYECKOI1 BA3BI,
HEOBXOJIAMOI /151 OCYIIECTBJIEHNUS YYEBHOT'O ITPOIECCA
MO JUCHMUILINHE

Kopnyca A, b, B, I, /I, E UpI'YIIC nHaxonastcs no aapecy r. Mpkyrtck, yi. UepHsleBckoro, . 15;
kopryc JI UpI'VIIC wnaxoautcs — no aapecy r. UpkyTck, yi. JlepmonTosa, a.80

ITomemeHus A1 CaMOCTOATEIBHOM PabOThI 00YYAIOIINXCST OCHAIIECHBI KOMITBIOTEPHOM TEXHUKOM,
MOJIKJITFOUEHHOM K HH(OPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOH ceTu «HTepHeT», U 00eCIeueHbI TOCTYIIOM B
3JIEKTPOHHYI0 HHPOpPMaMOHHO-00pa3oBaTenbHyto cpeay Upl YIIC. [TomemeHus 111 caMOCTOSTEIBHOMN
pabOoThI 0OYUAIOIINXCS:

— YUTaJbHBIC 3aJIbI;

— y4eOHBIe 3aIbl BEIUUCIUTENbHOH Texaukn A-401, A-509, A-513, A-516, 1-501, A-503, A-505, 1-507;

— TIOMEIIEHHS U XPaHEeHUS B POPIIIAaKTHYECKOT0 00CIy)KUBaHU yaeOHOTO 000pynoBanus — A-521

8§ METOANYECKHUE YKA3AHUSA JJIAA OB YYAIOIIUXCA
1O OCBOEHUMIO TN CHUMITJIMHBI

Bun yue6HOM
LEATEIILHOCTH

Opranuzanus yaeOHOH NeITeIbHOCTH 00yJaromerocs

Jlexmust (ot matmHCKOTO «lection» — dYTeHWeE) — BHJ ayAHTOPHBIX YUEOHBIX 3aHSATHH.
Jlexnusi: 3akiafbpIBaeT OCHOBBI HAayYHBIX 3HAHUI B CHCTEMAaTH3MPOBAHHOM, MOCIICNOBATEIBHOM,
00001IeHHON (hOpMe; PACKPBIBACT COCTOSHHE M IIEPCIICKTHBBI Pa3BUTHSA COOTBETCTBYIOIICH
obJlacTH HAyKH M TEXHUKH; KOHLECHTPHPYET BHHMaHUE OOyYalOIIUXCS HAa HanOoJee CIOXKHBIX,
Y3JIOBBIX BOIIPOCAX; CTUMYJIMPYET IO3HABATEIbHYIO aKTHBHOCTh 00YJaIOIIHXCS.

Bo BpeMs JICKIMOHHBIX 3aHATHI OOYYAIOIIMICS MOJDKCH YMETh CKOHIIGHTPUPOBATH
BHUMaHHE Ha HM3Yy4aeMbIX HpoOJieMaX M BKIIOYUTH B pabOTy BCe BUABI MaMsTH: CIIOBECHYIO,
00pa3Hyl0 U MOTOPHO-JBHUIaTeNbHy0. [l 3TOro BeCch MaTepuall, U3JaracMblil IIpernoaaBaTelieM,
oOyuaromieMycss HEOOXOAUMO KOHCIEKTHpoBaTh. Ha @oJAX KOHCIEKTa clefyeT I[oMedarh
BOINPOCHI, BBIACICHHbIE OOYydYalOIMMCSl Ui KOHCYJIbTAallMM C IIpernojasareiieM. BBIBOJIbI,

Jleknus MOJIyYCHHBIC B BHJIC POPMYII, PEKOMEHIYESTCS B KOHCIICKTE MO TYCPKUBATH WA OOBOJUTH PAMKOIA,

4yToOBl JIydllle 3alOMHHANUCH. [lOJIE3HO COCTAaBUTh KpaTKWil CIPAaBOYHMK, COZIEPIKaIHi
OTIpeIeTICHUs] BaKHEHIINX MOHATHH Jeknnu. K KaXXIoMy 3aHATHIO cieayeT pa3oOpars MaTepral
npeablaymed sekuuu. M3ydas Martepuan mo y4eOHHWKY WM KOHCIIEKTY JIEKIHMH, ciemyer
MEPEXOANTH K CIEAYIOMIEMY BONPOCY TOJIBKO B TOM ClIydyae, KOrjja XOpOILIO YCBOEH MPEabL Iy
BOIIPOC. P51t BONPOCOB TUCIUIIIMHBI MOXKET OBITH BBIHECEH Ha CAaMOCTOsITEIbHOE H3yueHne. Takoe
3a7aHue TpeOyeT ONepaTHBHOTO BHIMOJHEHHUS. B KOHCIIeKTe JIeKIMi HEOOXOMMO OCTaBUTh MECTO
JUIS OCBELICHMS YHOMSHYTHIX BONpOocoB. OGO3HAYUTH BOIPOCH], TEPMHUHBI, MaTepHall, KOTOPBIH
BBI3BIBAET TPYJHOCTH, IOMETUTH U NOIBITATLCS HAUTH OTBET B pEKOMEHYEMOM uteparype. Eciu
CaMOCTOSITENIBHO HE yaaeTcs pa3o0paThes B MaTepHale, To He0OOX0AUMO ChopMyIHPOBATH BOIPOC
1 3aJaTh IPENOIaBATENI0 Ha KOHCYJIbTAllMH, HA IIPAKTUYECKOM 3aHATUU

IIpaktuueckoe
3aHATHE

[MpakTHyeckoe 3aHATHE — BUJ ayJUTOPHBIX y4eOHBIX 3aHITHI, IeJIeHaNpaBiIeHHas hopma
OpraHM3aly y4eOHOTo mpolecca, MU pealn3alii KOTOpoi o0ydaromuecs 1Mo 3aaHu0 U 10JT
PYKOBOJCTBOM IIPENOJABATENsl BBIIOJIHAIOT IpakThdeckue 3ajganus. Ilpaktudeckue 3anaHus
HaTpaBJIeHbl Ha YTIIyOJeHHE HAayYHO-TCOPETHUECKHMX 3HAHWHA M OBJAJEHHE OIpeeIeHHBIMU
MeTOoJaMH paboTHI, B MPOIEcCe KOTOPHIX BHIPAOATHIBAIOTCS YMEHHS M HAaBBIKH BBITTOJIHEHUS TeX
WIN HMHBIX yueOHBIX JeWCcTBHMI B naHHOW cdepe Hayku. [IpakThueckue 3aHATHS pPa3BUBAIOT
HayYHOE MBIIUIEHHE M Peub, MO3BOJIAIOT NMPOBEPUTH 3HAHUSA OOYHYAIOIIMXCS, BBICTYNAIOT KaK
CpeCTBa ONEPaTUBHOM 0OpaTHOM CBSI3M; LIENb MPAKTHYECKUX 3aHATHH — yrIIyOIsTh, paclIupsTh,
JIeTaTM3UPOBaTh 3HAHMS, IIOJydeHHbIE Ha JIEKIMH, B 000OIIEeHHOW (opMe M cOJelCTBOBAaTh
BBIPabOTKE HaBBIKOB NMPO(ECCHOHAILHOM eI TEIEHOCTH.

Ha npaktudecknx 3aHATHSX MOAPOOHO paccMaTpHBAIOTCS OCHOBHBIE  BOIPOCHI
JMCIUTUIMHBI, pa30MpatoTcs OCHOBHBIE THITHI 3a71a4. K Ka)koMy IpakTHYECKOMY 3aHSATHIO CIEIyeT
3apaHee CaMOCTOSTENILHO BBHITNONHUTH JOMAIHEE 3aJaHie U BbIy4YMTh JIEKIIMOHHBIH MaTepuan K
cnenyromei Teme. CucTreMaTudecKoe BBIMOIHEHNE JOMAITHNX 3aJaHnuil 00s3aTENbHO U SIBIIAETCA
BaXXHBIM (PaKTOPOM, CIIOCOOCTBYIOIIMM YCIEITHOMY YCBOSHHIO JUCIIUILUIHHBI

OcHOBHOH 8510530 na60paT0pHHx pa60T SABJIACTCA TCOPETUYCCKOC 060CHOBaHI/IC, HarjsiaHoe
W/WIH OKCIICPUMEHTAJIbBHOC MNOATBCPIKACHUC W/ MMPOBEpKa CYHIECTBEHHBIX TCOPECTUUYCCKUX
IIOJIOKEHHI (3aKOHOB, 3aKOHOMCpHOCTCfI) aHaliu3 CYIECTBYHOIIUX METOAUK W MCETOAOB HX

JlaGopatopHast | peanuzauuu ¥ T.4. OHU 3aHUMAIOT MPEUMYILECTBEHHOE MECTO MPH H3YyYCHUH IMCUHIUIMH
pabora 0053aTeIbHON 9aCcTH U 9acTH, (opMupyeMoil yaacTHUKaMu 00pa30BaTeNbHBIX OTHOIEHHH biioka

1.
Hcxons u3 nienu, coaepxanneM J1abopaTOpHBIX pabOT MOTYT OBITH:
- DKCTIEPUMEHTAIIbHAS MPOBEPKa (POPMyYII, METOAMK PacUeTa;




- IPOBEICHHE HATYPHBIX H3MEPEHHI CBONUCTB, pabO4HX ITapaMeTPOB, PEKUMOB padOTHI PH
HOMOIIHM Ja00pPaTOPHOTro 0OOPYAOBAHUS H/UIH CTEHIOB U MAKETOB;

- 03HaKOMJICHHE, aHAIU3 U TEOPETUUECKHE BBIKIIAKH M0 YCTPOHCTBY, IIPUHIMITY ACHCTBUS
u crioco6am 00CITy)KMBaHHS aIllaparos, eTaleil MalliH, MEXaHU3MOB, IIPOLIECCOB, IPOTEKAIOIINX
B HHX IIPU 3TOM H T.1.;

- HarJsiaHas rpaduyeckas MHTEpPIpETalys YepTexei, cxeM, 00bEeMHBIX MOBEPXHOCTEH U
T.JI., BOCIIPOM3BOIMMBIX C IOMOIIBIO CTICIIHAIN3UPOBAHHOTO MIPOTPAMMHOTO 00ECIICUECHUS,;

- MMHTAIMOHHOE MOJEINPOBAHUE IPOIECCOB, NMPOTEKAIOMINX B CIOXKHBIX XUMHUYECKHX,
(bU3MIECKNX, MEXaHMUECKHX, JEKTPUIECKUX U IIP. 00BEKTaX;

- HarsIgHOE TIPEACTaBICHWE O paboTe MNepcoHala KOHKPETHOW OpraHM3alliy WIN
monpaznenenus OAO «PXK/I» mocpencTBOM MOIEIMPOBAaHUS MITATHRIX M BHEIITATHBIX CHUTYAIIHHA
B BUPTYaJbHBIX CHENHATH3UPOBaHHBIX APM (aBTOMAaTH3MPOBAHHBIX pabounX MecCT);

- YCTaHOBJIEHHE M MOJTBEP)KAECHHE 3aKOHOMEPHOCTEH (ITyTeM CpaBHEHHS MPOBEICHHOI'O
9KCIIEPUMEHTA U PACCUUTAHHBIX 3HAUCHUH) U T.JI.;

- O3HAKOMJIEHHE C METOJHMKaMH MPOBEICHUS HKCIIEPUMEHTOB, HAIJISAHBIM YCTPOHCTBOM
CTEH/I-MaKeTOB H IIp.;

- YCTaHOBJICHNE CBOWCTB BEIECTB, MX KAYECTBEHHBIX M KOJIMUECTBEHHBIX XapaKTEPHUCTHK;

- aHaJIM3 pa3IMYHbIX XapaKTEPUCTUK MPOIECCOB, B TOM YHCIIE POU3BOJCTBEHHBIX M MHBIX
MIPOIIECCOB;

- pacyeT mapamMeTpoB pa3lWYHBIX SBICHUH W INPOIECCOB, CMOJAECIUPOBATH KOTOPHIC HE
BO3MOJXKHO B PEAJbHBIX YCIOBHUAX (HAIIPUMEp, Ype3BbIUAHBIC CUTYAIUHU H TIp.);

- HaOMIOZICHUE PA3BUTHS SIBICHUH, IIPOIIECCOB H JP.

JomyckaeTcs WHOE coaepkaHue 1abopaTopHBIX padoT, eciu 3To OyAeT crocoOCTBOBATH
peanu3alyy 1esiei 1 3a1a4 TUCIUIUIMHBL 1 POPMHUPOBAHHIO COOTBETCTBYIOIIUX KOMITCTCHIIHH.

[To xapakTepy BBIIOIHIEMBIX Ja00PAaTOPHBIX PAOOT BO3MOXKHBI:

- O3HAaKOMUTCIIbHBIC pa6OTI)I, HCIOJIb3YEMbIC JIIA 3aKPCIUICHU HU3Y4YCHHOI'O
TEOPETHYECKOTO MaTepUaIIbL;

- AHAJIUTHYCCKHUC pa60T1>1, HCIOJIB3YEMbIC JJIA MOJTYYCHUA HOBOM I/IHq)OpMaHI/II/I Ha OCHOBC
(hopMaTM30BaHHBIX METO/IOB;

- TBOpYECKHE pabOThI, OPHEHTHPOBAHHBIC HA CAMOCTOSTEIBHBIN BEIOOD MOAX0I0B PEIICHHS
3azad.

IMpexne, demM NpUCTYNUTh K JTaOOPAaTOPHBIM 3aHATHAM, OOYJaIOMIMMCS HEOOXOANMO
MIOBTOPHUTH TEOPETHUECKUI MaTepuan 1o Teme pabotel. Kaxkmas mabopaTopHas paboTa ocHaIeHa
METOIMYECKIMH YKa3aHUSIMH, pa3paO0TaHHBIMHU MPETIOaBaTeISIMI, BEAYIIUMH AUCIUTUIHHY

CaMocTosTeNnbHas
pabota

OOyuenne mo auciumuinHe «DU3MKa» NpPEAyCMAaTPHBACT AKTHBHYIO CAMOCTOSTEIHHYIO
paboty obOyuaromerocs. B pazmene 4 paboueit mporpaMMbl, KOTOpPBIA HaszbiBaeTcs «CTPYKTypa U
collep)KaHWEe AHMCIUILTHHBD), BCE Yachl CaMOCTOSTENBHONH pabOTHl PACHUCAHBI MO TeMaM |
BOTIpOCaM, a TAaKXKe yKa3aHa HeoOXoauMas yaeOHas InTepaTypa: 00yJatonIiiics n3yvdaeT YIeOHbIH
MaTepual, pa30upaeT MpUMepsl U pelraeT pa3HOYPOBHEBBIC 3aJadd B paMKax BBITTOJHEHUS Kak
00IMX TOMANTHHUX 3aIaHUH, TaK ¥ HHANBUAYAIBHEIX JoMamrHux 3axanuii (U3) u apyrux BumoB
paboT, MPeaTyCMOTPEHHBIX Paboyei MporpaMMoON MUCHUIUIMHBI. [IpH BBIMOJHEHHH TOMAIITHUX
3aMaHuil  O0YJarIIEMyCsl CleayeT OOpaTHUThCS K 3ajadaM, pEHICHHBIM Ha MPEAbIAYIIUX
MPAKTUYCCKHUX 3AHIATUAX, PEIICHHBIM JOMAIIHAM paboTaM, a TaKkKe K IpuMepam, MPUBOIMMbIM
gektopoM. Ecmum 3Ttoro Oyner HEIOCTATOYHO JUIsl BBIMOJNIHEHHS BCed pabOTBl  MOXKHO
JIOTIOJTHUTEIHHO BOCIIOJIB30BAThCA yYEOHBIMU TMOCOOUSIMH, MPHUBEACHHBIMU B pasneine 6.1
«Yuebnas nutepatypa». Eciu, HECMOTpS HAa W3YYEHHBIH MaTepual, 3aJlaHHe BBIIIOJHUTH HE
yaaeTcs, TO B 00S3aTEIbHOM IOPAIKE HEOOXOTUMO MOCETHTh KOHCYJBTAIMIO IPETOAaBaTEIs,
BEJYIIET0 NPaKTUIECKUE 3aHITUS, H/MIH KOHCYIIBTAIHIO JICKTOPA.

JomamHue 3ajgaHus, WHAWBHAYyaJbHBIC JOMAITHHE 3aJaHds W JpPYrHe padoTHl,
MIpeyCMOTPEHHBIE paboUel mporpaMMOon JUCIUTUTHHBI JOJDKHBI OBITH BBITOTHEHBI 00YJIaFOIIMCST
B YCTaHOBJICHHBIC IPEIOJaBaTEIEM CPOKH B COOTBETCTBHH C TPEOOBAaHHSAMH K O(POPMIICHHIO
TEKCTOBOH W TpaduuecKorl JOKyMeHTanuu, chopmynupoBanHeiM B [lonoxenun «TpeboBaHus k
0(OPMIICHHIO TEKCTOBOH ¥ rpaduueckoil TokymeHTanuu. HOpMOKOHTPOITEY

Komrmrekc yueOHO-MeTOqUMYECKNX MaTepHalioB 110 BCEM BUaM y4eOHOH JesTesIbHOCTH, MPEeTyCMOTPEHHBIM padouei
MIPOrpaMMOil TUCHUITIIMHBI (MOLYJIsl), pa3MEIeH B JJIEKTPOHHOM HHpOpMaMoHHO-00pa3oBarensHoit cpene Upl'YIIC,
JIOCTYIHOH 00yyaromeMycst 4epe3 ero JINYHbINH 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  OOecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOEHHUS  OO0ydYaroIMMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
MpernoaaBaTeNisiMi, aJMUHHUCTPAIMC YHUBEPCHTETa, a TAKXKE CTOPOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMHU 71l OLIEHWBaHUs KayecTBa OCBOCHHS 0O0pa30BaTEIbHOM MPOrpaMMbl U YpPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3ysIbTaToOB 00yueHHsI 3ajauaM OyayIiei npodeccuoHaaIbHON
JESTEIIbHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAIUIIMOHHBIX ¥ BHEPCHHE MHHOBAIIMOHHBIX METOJIOB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

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

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

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
cucreMa:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEPIICHUI0 OCBOCHHS 00pa30BaTEIbHON MpPOrpaMMbl; JaeT OOIlee MPEACTaBICHUE O BHUIE
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JESTSIILHOCTH, METOJIOB M AJITOPUTMOB PEIICHUS MPAKTHYSCKUX 3a/1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c()OPMHUPOBAHHOCTH  KOMIICTCHIIMH; TMO3BOJIIET peIIaTh THUIOBBIE  3a7add, IMPUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOIUKAM;

— BBICOKHH YPOBEHb OCBOCHHS, MAaKCUMAJILHO BO3MOXKHAS BBIPAKEHHOCTHh XapaKTEPUCTHK
KOMIIETESHIIHI; MpeArnoiaaraeT TOTOBHOCTh peliaTh MPAKTHYECKUE 33/Ja4H MOBBIIIEHHONW CII0KHOCTH,
HETHUIIOBBIE 3aJ]aud, MPHHUMATH MPO(ECCHOHAIBHBIE W YIPABJICHYSCKUE DPEIICHUS B YCIIOBUSIX
HEMOJHOW  OMpEeAENEeHHOCTH, TMPU HEIOCTATOYHOM JOKYMEHTaJIbHOM, HOPMAaTHBHOM U
METOJMYECKOM 00ECTICUEHHUH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET

AUCHHUILIMHA.

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

Juctumiza «Pu3nkay ydacTByeT B (JOPMUPOBAHUN KOMIETEHIINA:

OIIK-1. CriocobeHn pemarh WHXEHEPHbIE 3a/1a4i B NMPO(HECCHOHAIBHON NESTENTbHOCTH C
UCTIOJIb30BAaHUEM METOJIOB €CTECTBEHHBIX HAYK, MAaTEMaTHYeCKOTO aHAIN3a U MOJICITUPOBAHUS
IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI

ouHasi popma o0yUeHus

HaunmeHoBanne Kon
HaumMmeHoBaHHE OLIEHOYHOTO
KOHTPOJIBHO- HMHIUKATOpa
Ne OOBEKT KOHTPOJIA cpexnctsa (popma
OLIEHOYHOT'O JIOCTHKEHUS *
MIpOBEACHUS*)
MEpOIPHUATHS KOMITETEHIINU
1 cemectp
1.0 Pazgen 1. Mexannka
11 Texyrmmmii Tema 1. KuHemaruka OIlK-1.1 JuxraHT 10 popmynam
KOHTPOJIb OIlK-1.2 (MIMCBMEHHO)
Jukrant o ¢opmymnam
Texyrmmmii OIIK-1.1 (TTMCHMEHHO)
12 KOHTPOJIb Tema 2. lunaumka OIIK-1.2 KontpomnrHas padora (KP)
(TTMCHMEHHO)
Jukrant o gopmynam
N ) (TIHCBEMEHHO)
1.3 Texymuit Tema 3. 3aKOHBI COXpaHEHUS OIK-1.1 TectupoBanue
KOHTPOJIb OIIK-1.2
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
JlaboparopHas pabota «3yueHue
JUHAMHKHI BPaIaTeIbHOTO
. JBIDKCHUS Ha KPECTOOOpa3HOM i
14 Texymuuit MasTHHKE (MasTHUK ObepOexa)y/ OIK-1.1 JlaGopatopuas pabora
KOHTPOJIb OIIK-1.2 (TTCBEMEHHO/YCTHO)
JlaboparopHas pabota «IIpoBepka
OCHOBHOT'O YpaBHEHUsI
BPAIIATEIbHOTO JIBUKEHHSD)
JlaboparopHas pabota «3y4ueHne
JVUHAMUKH TTOCTYIATeIbHOTO
Texyrmmmii HBH)KeHHﬂvTBepHOFO fena o OIlK-1.1 JlaboparopHas paboTa
15 HAKJIOHHOH IJIOCKOCTIY/
KOHTPOJIb OIIK-1.2 (TTMCHEMEHHO/YCTHO)
Jlaboparopnas pabota «/3yuenue
JMHAMUKH MTOCTYIATEIbHOTO
JIBUKEHHSI Ha MallliHe ATBYa»
JlaboparopHas paboTa
«OmnpeneneHne CKOPOCTH My TIPH
. HOMOIIY OAJUTUCTUYECKOTO
16 Texymuit MasiTHUKay/ JlabopaTopHas paboTa OIK-1.1 Jlaboparopuas padota
KOHTPOJIb OIIK-1.2 (TTMCHEMEHHO/YCTHO)
«M3yyeHue qMHaAMUKU
BpAIIaTEIbHOTO JIBUKEHHS
MaxOBHKa»
2.0 Pa3znes 2. OcHOBBI MOJIEKYJISIPHOH (PM3MKHM H TEPMOIHHAMUKH
21 Texymuii Tema 4. OcHOBBI MONIEKYISIPHOU OIlK-1.1 Jukrant no gpopmynam
' KOHTpPOJb (U3MKH U TEPMOJAMHAMUKHI OIIK-1.2 (IMCBMEHHO)
3.0 Paznen 3. DiekTpnuecTBo
Jukrant no gpopmynam
Texymumi OIIK-1.1 (MCBMEHHO)
3.1 KOHTPOJTb Tema 3. Snexrpocrarika OIIK-1.2 KonTponbnas padota (KP)
(TMCBMEHHO)
Jukrant no gpopmynam
Texymumi Tewma 6. [TocTostHHBIIH OIIK-1.1 (b menHo)
3.2 . TecTupoBaHue
KOHTPOJIb BIIEKTPUUYECKHUM TOK OIIK-1.2
(KOMITBIOTEpHBIE
TEXHOJIOTHH)
Texymuii JlabopatopHast padota «M3yuenne OIlK-1.1 JlabopaTopHast paboTa
3.3 N
KOHTPOJb 00006u1EHHOTO0 3aKk0Ha OMa 1 OIIK-1.2 (IMCHMEHHO/YCTHO)




N3MEPEHUE MIEKTPOABIKYIIEH
CHJIBI METO/IOM KOMIICHCAIIUNY/
JlabGopaTopHas paboTa
«/3mepeHne conpoTHBICHHS
MIPOBOHUKOB C MTOMOIIBIO MOCTHKA
Yurcona»

JlabGopaTopHas paboTa
«MopnenupoBanue

34 Texymmii AIEKTPOCTATUYCCKUX MOJICH/ OIlK-1.1 JlaboparopHas padboTa
' KOHTPOJb JlaGopatophast padota «/3yuenne OIlK-1.2 (MMCBMEHHO/YCTHO)
mporecca 3apsjaa u paspsiaa
KOHJECHCATOpay
35 Texymuii JlabopatopHas pabota «Llernn OIlK-1.1 JlabGopaTopHast paboTa
) KOHTPOJIb TIOCTOSIHHOTO TOKa» OIIK-1.2 (TTMCHEMEHHO/YCTHO)
Pazpen 1. Mexanmuka. Dk3aMeH (cobecemoBaHme)
IIpomexxyTounas Paznen 2. OCHOBBI MOJIEKYIIAPHON OIlK-1.1 OK3aMeH - TECTHPOBaHHE
aTTecTalys (U3MKH U TEPMOIMHAMUKH. OIlK-1.2 (KOMIIBIOTEpHBIE
Paznen 3. DnekrpuyecTso. TEXHOJIOTHH)
2 ceMecTp
4.0 Paznen 4. Marnerusm
Jukrant no ¢opmymnam
N ) (MMCBMEHHO)
4.1 Texymumii Tema 7. MarautHoe 1moJe OIK-1.1 TectupoBaHue
KOHTPOJIb OIIK-1.2
(KOMITBIOTEpHBIE
TEXHOJIOTHH)
Jukrant o gopmynam
42 Texymuii Tema 8. DnexTpoMaruuTHas OIIK-1.1 (MMCBMEHHO)
' KOHTPOJIb HHAYKIUS OIlK-1.2 Konrponbhas padora (KP)
(MIMCBMEHHO)
Texyrmmmii Tema 9. MarautHbIE CBOHCTBA OIlK-1.1 Tectuposanne
4.3 (KOMITBIOTEpHBIE
KOHTPOJIb BEILECTBA OIlK-1.2
TEXHOJIOTHH)
Texymuit Tema 10. OcHOBBI Teopun OIK-1.1 TecTupoBaHue
4.4 Makcsemna s (KOMITBIOTepHBIE
KOHTPOJIb OIIK-1.2
JIEKTPOMAarHUTHOTO TOJIS TEXHOJIOTHH)
JlaboparopHnas pabota
«OnpeaeneHue MarHuTHOM
45 Texymmmii TIPOHHUIIAEMOCTH OIlK-1.1 JlaboparopHas paboTa
' KOHTPOJIb (deppomarneTrkay/ JlaboparopHas OIIK-1.2 (TTHCBEMEHHO/YCTHO)
pabora «DneKTpoMarHuTHas
WHTyKIUSI»
JlaboparopHas pabota «3y4ueHne
Texymmmii MATHHUTHOTO TIOJIA CONICHOKAY/ OIlK-1.1 JlaboparopHas paboTa
4.6 JlaboparopHas paboTa
KOHTPOJIb OIIK-1.2 (TTHCBEMEHHO/YCTHO)
«OmnpeneneHne yAenbHOTo 3apsiia
IIEKTPOHAY
5.0 Pasnea 5. Kosie6anus u BOJTHBI
Jukrant 1o gpopmynam
Texymuii Tema 11. DnexkTpoMarHuTHbIE OIIK-1.1 (b MeHHO)
51 TectupoBanue
KOHTPOJTb KoJebaHus OIIK-1.2
(KOMITBIOTEpHBIE
TEXHOJIOTHH)
JuxranT o Gpopmynam
Texymumi OIIK-1.1 (MCBMEHHO)
5.2 KOHTPOJTb Tema 12. Bosmit OIIK-1.2 KonTponbHast padota (KP)
(MCBMEHHO)
Texyrmmmii JlaGopatopnas paGota OIIK-1.1 JlaGoparopHas paboTa
5.3 «BBIHYK/IEHHBIE JIIEKTPHYECKUE
KOHTPOJIb OIIK-1.2 (MMCBMEHHO/YCTHO)
kosieOanus. PesoHaHc»
6.0 Pa3nen 6. BotHoBasi M KBaHTOBasi ONITHKA
JuxranT o Gpopmynam
Texymuii OIlK-1.1 (McBMEHHO)
6.1 KOHTpPOJb Tewa 13. Bonxosas onuka OIIK-1.2 Konrponsnas padora (KP)

(IMCBMEHHO)




JukTaHT o hopMysiam

. ) (McpMEHHO)
6.2 Texymuid Tema 14. KBa"nToBast onTuka OIK-1.1 TectupoBanue
KOHTPOJb OIIK-1.2
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
JlaboparopHas paboTa
«MHTepdepomeTpruueckuii METOx
6.3 Texymiuii n3MepeHus ManbIx aedopmanuii u OIlK-1.1 JlabGopaTopHast paboTa
' KOHTPOJIb MOKa3aTessl MPEIOMIICHUS/ OIIK-1.2 (TTMCHEMEHHO/YCTHO)
JlabGopaTopHas paboTa
«AndpakumoHHas permeTKa»
JlabGopatopHas padota «/3yuenne
. 3aKOHOB TEIJIOBOI'O M3JTy4EHUS»/ i
6.4 Texyuunit JlabGopatophas padota «/3yuenne OIK-1.1 JlaGopatopuas paGora
KOHTPOJIb OIIK-1.2 (TTMCHEMEHHO/YCTHO)
OCHOBHBIX 3aKOHOB BHELIHETO
¢doroaddexray
7.0 Pa3gen 7. OcHOBBI KBAaHTOBOI (U3MKH U (PU3UKH aTOMA
Texyrmmmii Tema 15. OcHOBEI KBaHTOBOH OIlK-1.1 JuxraHT 10 popmyram
7.1
KOHTPOJIb ¢buznkn OIIK-1.2 (TIMCBMEHHO)
Texymmii OIIK-1.1 Jukrant 1o gpopmynam
7.2 KOHTPOITh Tema 16. OcHOBBI (pH3HUKH aTOMa. OIMK-1.2 (MHCHMEHHO)
Texymuii Jlaboparopras padota OIIK-1.1 JlaboparopHnas pabota
7.3 «IToctynatsl bopa. Cniektp atoma
KOHTPOJIb OIIK-1.2 (TTMCHEMEHHO/YCTHO)
BOJIOPO/IA»
Pasnen 4. MarueTtusm.
Pasmen 5. Konebanus 1 BOJHEL Dk3aMeH (cobecemoBaHme)
IIpomexyTouHas Pa3nien 6. BomHOBas 11 KBaHTOBas OIIK-1.1 OK3aMeH - TECTUpPOBaHHE
aTTeCcTalus OITHKA. OIlK-1.2 (KOMITBIOTEpHBIE
Paznen 7. OCHOBBI KBaHTOBOM TEXHOJIOTHH)

¢bu3nKH ¥ GU3UKK aTOMA.

IIporpaMmma KOHTPOJIb

HO-OLCHOYHBIX MePONPHUATHIA

3a04yHas ¢popma o0ydeHHs

HaumenoBanue Kon
HanmeHnoBaHne OLIEHOYHOTO
KOHTPOJIbHO- UHJIKaTopa
No OOBEKT KOHTPOJIS cpenctsa (popma
OLIEHOYHOT'O JIOCTHKEHUSI «
MIpOBEACHUSI*)
MEpOIPHUSITHS KOMITETEHIIMU
1 Kypc, ceccusi yCTAHOBOYHAsA
1.0 Pazgen 1. Mexanuka.
. TectupoBaHue
Texymuit OIIK-1.1 P
11 Tema 1. Kunemartuka (KOMITBIOTEpHBIE
KOHTPOJIb OIIK-1.2
TEXHOJIOTHH)
N TecTupoBaHue
1.2 Texymuid Tema 2. JlunamMuka OIK-1.1 (KOMHEIOTe HbIC
' KOHTPOJIb ' OIIK-1.2 P
TEXHOJIOTHH)
N TecTupoBaHue
Texyrmmmii OIlK-1.1 P
1.3 Tema 3. 3aKOHBI COXpaHEHUS (KOMITBIOTEpHBIE
KOHTPOJIb OIIK-1.2
TEXHOJIOTHH)
JlaboparopHnas pabota «/3yuenue
JMHAMHKHU BpamaTeIbHOTO
. BI)KEHHS Ha KPeCcTOoOOpa3HOM
Texymuii A P P OIlK-1.1 JlabopaTopHast paboTa
14 MasTHUKe (MasTHUK OGepOeka)»/
KOHTPOJIb OIIK-1.2 (TTHCHEMEHHO/YCTHO)
Jlabopatopnast padota «IIpoBepka
OCHOBHOT'O YpaBHEHUS
BPALIATEILHOTO ABHKEHHSDY
2.0 Pazgen 2. OcHOBBI MOJICKYJISIPHOI (H3MKH U TEPMOAMHAMHUKH.
o . TecTupoBaHue
Texymumi Tema 4. OCHOBBI MOJIEKYJISIPHON OIIK-1.1 P
2.1 (KOMITBIOTEpHBIE
KOHTPOJIb (U3NKN ¥ TEPMOIUHAMUKA OIlK-1.2
TEXHOJIOTHH)
3.0 Paznen 3. DiekTpuyecTBo.
. TecTupoBaHue
3.1 Texynuuit Tema 5. DnexTpocTaTuka OrK-1.1 (KOMHE}OTe HbIE
' KOHTpPOJb ’ P OIIK-1.2 P

TEXHOJIOTHH)




Texymuii

Tema 6. IlocTostHHBII

OIlK-1.1

TectupoBanue

3.2 KOHTPOJb JEKTPUUECKUM TOK OIIK-1.2 (KOMIILIOTCPHEIC
TEXHOJIOTHH)
33 Texyrmmmii JlaboparopHas padota «llemn OIlK-1.1 JlaboparopHas paboTa
' KOHTPOJIb ITOCTOSTHHOTO TOKa» OIIK-1.2 (TTMCBEMEHHO/YCTHO)
1 Kypc, ceccust 3UMHASA
KonrponbHas padora Ne 1.
Texymuii «Mexanuka. MonexyispHas OIlK-1.1 Konrponbnas padora (KP)
KOHTPOJb ($u3MKa U TEPMOAMHAMUKA. OIlIK-1.2 (MCBMEHHO)
DNEKTPUUECTBOY
Paznen 1. MexaHuka. Ok3aMeH (cobeceioBaHue)
IIpomexyTounas Paznen 2. OcCHOBBI MOJIEKYISIPHON OIlK-1.1 OK3aMeH - TECTUPOBaHHE
aTTecTalys (U3MKH U TEPMOJIMHAMUKH. OIlK-1.2 (KOMIIBIOTEpHBIE
Paznen 3. DnekrpuyecTso. TEXHOJIOTHH)
1 Kypc, ceccusi SUMHSAS
4.0 Paszgen 4. Maruerusm.
N TectupoBanue
4.1 Texymmit Tema 7. MarautHoe nose OIK-1.1 (KOMIBIOTEPHBIE
KOHTPOJb OIlK-1.2
TEXHOJIOTHH)
Texymuii Tema 8. DnexTpoMaruuTHas OIIK-1.1 Tectuposarnne
4.2 (KOMIIBIOTEPHBIE
KOHTPOJIb HUHTYKITUS OIIK-1.2
TEXHOJIOTHH)
Texyrmmmii Tema 9. MarHuTHbIC CBOHCTBA OIlK-1.1 Tectuposanne
4.3 (KOMITBIOTEpHBIE
KOHTPOJIb BEILECTBA OIlK-1.2
TEXHOJIOTHH)
Texymuit Tema 10. OcHOBBI Teopun OIK-1.1 TecTupoBaHue
4.4 Makcsemna s (KOMITBIOTepHBIE
KOHTPOJIb OIIK-1.2
9JIEKTPOMAarHUTHOTO TOJIS TEXHOJIOTHH)
JlaboparopHas pabota
«OmpeneneHre MarHUTHON
45 Texyrmmmii TIPOHHUIIAEMOCTH OIlK-1.1 JlaboparopHas paboTa
' KOHTPOJIb (deppomaraeTrkay/ JlaboparopHas OIIK-1.2 (TTMCBEMEHHO/YCTHO)
paboTa «DneKTpoMarHuTHas
WHIyKIHUS»
5.0 Pa3gen 5. KosieGanusi ¥ BOJHBL.
Texymuii Tema 11. DnexkTpoMarHuTHbIE OIIK-1.1 Tectuposanine
51 (KOMITBIOTEpHBIE
KOHTPOJIb KOJIeOaHuUs OIIK-1.2
TEXHOJIOTHH)
N TectupoBanue
5.2 Texymuuit Tewma 12. BomHbI OrK-1.1 (KOMITBIOTEpHBIE
KOHTPOJIb OIIK-1.2
TEXHOJIOTHH)
Texymmmii JlaGopatopnas padora OIlK-1.1 JlaboparopHas paboTa
53 «BBIHYX/IEHHBIE 3JIEKTPHIECKHUE
KOHTPOJIb OIIK-1.2 (TTHCBEMEHHO/YCTHO)
KosieOanus. Pesonancy»
6.0 Pa3gen 6. BoiHOBasi 1 KBAHTOBas ONTHKA.
o TectupoBaHue
6.1 Texymmii Tema 13. BonHoBast ontuka OIK-1.1 (KOMTIBIOTEPHBIE
KOHTPOJIb OIIK-1.2
TEXHOJIOTHH)
N TectupoBanue
6.2 Texyuuuit Tewma 14. KBanroBas ontuka OrK-1.1 (KOMITBIOTEpHBIE
KOHTPOJTb OIIK-1.2
TEXHOJIOTHH)
7.0 Pa3gen 7. OcHOBBI KBaHTOBOI (GU3NKH U (PU3UKH aTOMA.
Texymuii Tema 15. OCHOBBI KBAHTOBO OIIK-1.1 Tecruposanne
7.1 (KOMITBIOTEpHBIE
KOHTPOJTb (busuku OIIK-1.2
TEXHOJIOTHH)
. TecTupoBaHue
Texymuii OIIK-1.1
7.2 KOHTPOJID Tema 16. OcHOBHI (pr3UKH aTOMA. OIK-1.2 (KOMITBIOTEpHBIE
TEXHOJIOTHH)
1 kypc, ceccust JeTHASA
Texymuii Konrponbhas padora Ne 2. OIlK-1.1 Konrponsnas padora (KP)
KOHTPOJb «Marnerusm. Konebanus» OIIK-1.2 (IMCBMEHHO)
Kontponsuas pabora Ne 3.
Texymmi «BoJyiHOBas U KBAaHTOBAsI ONTHKA. OIIK-1.1 Kontponsnas pabdora (KP)
KOHTPOJIb OCHOBBI KBaHTOBOH (pr3uMKH U OIlK-1.2 (MMCBMEHHO)

(U3MKH aToMay




Paszmen 4. Maraetusm.
Paznen 5. Konebanus 1 BOJIHBI.
Paszgen 6. BoaHoBasg u KkBaHTOBas

OTTHKA. Dk3aMeH (cobecenoBaHue)

IIpomexyTounas Paznen 4. Maruerusm. OIlK-1.1 OK3aMeH - TECTUPOBaHHE
aTTecTalus Paznen 5. Konebanust 1 BOJHBL OIlK-1.2 (KOMIIBIOTEpHBIE
Pasnen 6. BoaHoBas u kBaHTOBas TEXHOJIOTHH)

OIITHKA.
Paszgen 7. OCHOBBI KBAaHTOBOM
¢u3nky 1 Qu3uKH aToma.

*®opMa MpoBeIeHUsT KOHTPOJIbHO-OLEHOYHOTO MEPONPUSITUS: YCTHO, TUCbMEHHO, KOMIIBIOTEPHbIE
TCXHOJIOTHUH.
Onucanue noka3zarejed 1 KpuTepueB OLEHUBAHMS KOMIIeTEHIIMA.
Onucanue mKaJja OeHUBAHUS

KoHTponp KkadecTBa OCBOCHHS IUCIUIUIMHBI BKJIIOYaeT B ce0s TEKymUd KOHTPOIb
YCIIEBAEMOCTH M TMPOMEXKYTOUHYIO aTTeCTalMio. TeKylHil KOHTPOJb YCHEBAEMOCTH U
MPOMEXKYTOUHAST aTTECTAUsI OOYYAIOMIMXCS MPOBOJIATCS B IEISIX YCTAHOBICHHUS COOTBETCTBUS
JOCTHKEHUI  O0y4arommuxcs MO3TalmHbIM —TpeOoBaHUSIM 00pa3oBaTeNbHON MpOrpamMmbl K
pe3ynbraraM o0ydeHuss U GOPMUPOBAHUS KOMITCTCHITHIA.

Texymuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHJ CHUCTEMAaTHYECKOW MPOBEPKU 3HAHMIA,
YMEHUM, HABBIKOB OOYyYaIOIIMXCA. 3ajadya TEKYIIEro KOHTPOJISI — ONEpPaTUBHOE U PETyJIspHOE
yrpaBieHHe Y4eOHOM NesTeNIbHOCTHIO 00YYarOINXCs HA OCHOBE 0OpATHOMU CBSI3U U KOPPEKTUPOBKH.
Pe3ynbTathl OlleHUBAaHUS YIYUTHIBAIOTCS B BUJE CPEIHEH OLIEHKHU TIPH MPOBEACHUH MPOMEXKYTOUHOM
aTTeCTallUU.

J1y1st orieHMBaHMs PE3yIbTATOB 00YUYEHUS UCIIOJIB3YETCSI YEThIPEeX0aTbHAS IITKAJA: «OTIIMYHOY,
«XOpOILIO», «YIOBIETBOPUTEIHHOY», «HEYIOBIECTBOPUTEIHHO» U JABYXOa/UIbHAS IIKAJA: «3aUTEHOY,
«HE 3a4TCHOY.

[lepeueHb OLIEHOYHBIX CPEICTB, MCIOJB3YEMbIX ISl OLEHUBAHUS KOMIIETEHIMH, a TaKkKe

KpaTKasi XapaKTepUCTHUKa 3TUX CPE/ICTB IIPUBEICHBI B TAONIHIIE.

Texymmii KOHTPOJIb

IIpencraBnenue
HanmenoBanue
Ne Kpatkast xapakTepuCTHKa OIIEHOYHOTO CPEICTBA OIICHOYHOTO
OIICHOYHOT'O CPE/ICTBA
cpexnctea B @OC
. Tunosoe 3ananne
CpencTBo IS TPOBEPKH YMEHHH TNPUMEHSTh MOTYYCHHBIC
. JUTS BBITTOJTHEHHS
3HAaHUS TO 3apaHee ONpEeNeTICHHOW METOMUKE IS PEIICHHUS o
KontponsHas pabdora o KOHTPOJBHOM
1 (KP) 3a[a9 WK 3a/IaHUH 10 pa3/ieiny IUCIUILIIHHEL. AGOTLL 1O
MoeT OBITh HCHOJB30BAHO U1 OLCHKH 3HAHWH, YMEHUH, p
paszenam/Temam
HABBIKOB U (WJIN) OTBITA JESTEIHPHOCTH 00YJIarOIIUXCS
JUCTIATUTAHBI
[epedens Gpopmyn
CpencTBO IPOBEPKU 3HAHUS OCHOBHBIX (POPMYIT U TIPABHIL. (BOTPOCOB) 110
2 | [dukrant mo popmynam | MoxkeT OBITh  HCIONB30BAaHO I OINCHKH  3HAHUI P
paszenam/Temam
oOyJaromuxcs
JIUCTIATUTHHBI
CucremMa CTaHIAPTU3UPOBAHHBIX 3aJIaHUM, MO3BOJIIOIIAS
TectupoBanue ABTOMATH3HPOBATH IPOIIC M3MEPEHUsST YPOBHS 3HAHHU H
p . P poueaypy p yp DoH TECTOBBIX
3 | (xoMmBIOTEpHBIC yMeHH 00ydaromerocs. —
TEXHOJIOTHH) MoeT OBITh HCHOJB30BAHO JUI1 OLCHKU 3HAHWH, YMEHUH,
HABBIKOB ¥ (WJIN) OTBITA JESITEIBHOCTH 00YJIarOIIUXCS
CpezncTBo, MO3BOJISIIONIEE OLEHUTh yMeHHe oOydatomerocs | OOpaser 3agaHust
MMMCBMEHHO/YCTHO W3JIarath CYTh IIOCTAaBICHHOW 3aJadW, | IUIA BHITONHCHHS
CaMOCTOSTEIIFHO MPUMEHATh CTAHIAPTHBIC METOMBI PELICHUs | J1abopaTopHOU
MIOCTAaBJICHHON 3aJaddl C HCHOJb30BaHHEM HWMEIOIIEHCs | paboThI 1
4 | Jlaboparopnas pabota . .
nabopaTopHOil  0a3bl, MPOBOMUTH AaHAJIHM3 IOJYYCHHOTO | IMPUMEPHBII
pe3ynbTara paboTHL. nepevYeHb
MoskeT OBITh MCTIOIF30BAHO JUIS OLIEHKH YMEHHH, HABBIKOB M | BOIPOCOB /IS €€
(nn) ombITa ASSITENLHOCTH 00YJarOIINXCst 3aIIUThI




IIpoMesxyTouyHas arTecTanus

[IpencraBnenue
HanmenoBanue
Ne Kpatkas xapakTepucTHKa OIeHOYHOTO CPEICTBa OIIEHOYHOT'O
OIICHOYHOTO CPEJICTBA
cpencrea B ®OC
Ilepeuens
TEOPETHICCKUX
CpencTBo, MO3BOJISIONIEE OICHUTH 3HAHUS, YMCHUS, HABBIKOB | BOTIPOCOB H
1 | Dxsamen 1 (W) OTIBITA JESTEIHHOCTH 00YYArOIIETOCS M0 JUCIUTUINHE. | MIPAKTHIECKUX
MokeTr OBITh HCHOJB30BAHO VI OLCHKH 3HAHUM, yMEHHUH, | 3amaHuid (oOpaser
HABBIKOB U (MJIN) OTBITA JESITEIHPHOCTH O0YJIarOIIUXCS 9K3aMEHAIHOHHOI0
owmrera) K
SK3aMeHY

TecT — npomMexxyTOUHast
2 | arrecramus B hopme
9K3aMeHa

CucreMa  aBTOMaTH3UPOBAaHHOTO  KOHTPOJS  OCBOCHHS
KOMIETEHINHA (YacTH KOMIIETEHIMH) OOyJaromuMcs o
IUCHUIUIAHE (MOIYIIO) C MCIOIB30BaHUEM WH(POPMALMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHH.

MokeT OBITh HWCHOJB30BAHO U OLCHKH 3HAHWH, YMEHUH,
HABBIKOB U (MJIN) OTBITA JESITEIPHOCTH 00yJarOIINXCs

DoHx TeCcTOBBIX
3aJaHuN

Kpurepum 1 mkajabl OHeHUBAHUS KOMIIETEHUMHA B pe3yJbTare U3y4YeHUs IUCHUIIINHbI
NPHU MPOBeJIeHUH NMPOMEKYTOUYHOM aTTecTanuu B (popme 3x3amena. lllkana ouennBanus

YPOBHSI OCBOCHUHA KOMIIeTeHIInii

[IIxana onieHUBaHUS

Kpurepuu oneHnBanus

YpoBeHb
OCBOCHHUSA
KOMIICTCHIIUN

COTIIUYHO»

OOyyarouuiicss TNPaBWILHO OTBETHJI Ha TEOPETHYECKUE
Bonpochl. [lokasan oTiMYHBIC 3HAHHMA B pPaMKax YydeOHOTO
Mareprana. [IpaBWIIBHO BBIOJIHWI TNPAKTHYECKHE 3a/aHMSA.
IMokazam oOTIMYHBIE YMEHUS W BIAJCHUS  HAaBBIKAMHU
MIPUMCHEHHS TIONYYCHHBIX 3HAHWM W YMEHHH IIPH DPEIICHUH
3aja4 B pamKax ydyeOHoro wmarepuana. OTBEeTHS Ha Bce
JIONIOJIHUTENBHBIE BOIPOCHI

Bricokmit

«XOPOLLIO»

OOyyvarommiicss ¢ HeOOJIBIIMMH HETOYHOCTSIMM OTBETHJI HA
TeopeTndeckue Bonpockl. ITokaszan xopomue 3HaHUS B paMKax
yueOHoro wmarepuana. C  HEOONBUIMMH  HETOYHOCTSIMH
BBINOJIHIII TIpaKTH4YecKue 3amnanus. [lokasan xopoure yMeHHs
U BIQJICHUS] HaBBIKAMU NPUMEHCHMS TONYYEHHBIX 3HAHUH U
YMEHHUI IpH pelIeHuH 3aad B paMKax y4eOHOro marepuana.
OtBeTHi Ha OOJIBIIMHCTBO JIONOJIHUTENIBHBIX BOIIPOCOB

ba3osBbrit

«YAOBJICTBOPUTCIILHO»

OOyyJaromuiics ¢ CyleCTBEHHBIMH HETOYHOCTSIMU OTBETHJI Ha
TeopeTHdyeckue BOMpPOChL. [lokaszan  yHIOBIIETBOPUTEIbHBIE
3HAHHMs B pamMKax ydeOHoro marepuana. C CyIIECTBEHHBIMH
HETOYHOCTSIMU BBITIOJMHUI HpaKTHYeCKue 3afanus. llokazain
yIOBJIETBOPUTEIbHbIE ~YMEHUSI M  BIAJCHUS  HABBIKAMHU
MPUMEHEHHsT TOJNYYCHHBIX 3HAHUA W YMEHHH NpH pPEIICHUU
3aja4 B pamKax ydeOHoro Marepuaya. JIOmycTHI MHOTO
HETOYHOCTEH IPHU OTBETE HA JOMOJHUTEIBHBIC BOIPOCHI

MuHUMaNLHBIN

«HEYIOBJIETBOPUTEIBLHO)

OOyuarommiics Ipu OTBETE HA TEOPETHIECKHUE BOMPOCH! U MPH
BBIMIOJTHEHNH TPAKTHYECKUX 3aJaHUHd TMPOJEMOHCTPHPOBAI
HEJ0CTaTOUYHBIH YPOBEHb 3HAHUM M YMEHUH ITPU pELIEHUU 3a1a4
B paMkax ydeOHOro Marepuasa. Ilpm oTBerax Ha
JOTIOJTHUTEIBHBIE BOMPOCHl OBUIO JIONMYIIEHO MHOECTBO
HENPAaBIIIBHBIX OTBETOB

Komnerenuus
He chopMupoBaHa

TecT — nmpomexxyTouHas

aTtrecranus B (hopMe IK3aMeHa

Kpurepuu onieHuBanus

[IIxana oreHUBaHUS

Obyuarommiicss BepHOo oTBeTma Ha 90 — 100 % TecToBBIX 3amaHuil mpU
TIPOXOKICHUUN TECTUPOBAHUA

KOTIIUYHO»

Obyuarommiicss BepHO oTBeTHs1 Ha 80 — 89 % TecTOBBIX 3aJaHWN TIPHU
MIPOXOKICHUUN TECTUPOBAHUA

«XOPpOILOY»




MPOXOKACHUUN TCCTUPOBAHUSA

OoOyuaronmiicss BepHO oTBeTHs Ha 70 — 79 % TECTOBBIX 3aJaHHUil TIPU

«YOOBJICTBOPUTCIILHO»

TIPOXOXKIACHUU TECTUPOBAHU S

qaroluiics BEpHO OTBETWJ Ha © U MEHEe TECTOBBIX 3aJaHUi MpU
06 69 %

«HCYIOBJICTBOPUTECIBHOY

KpuTtepuu u mkajibl OlleHUBAHUS Pe3y/IbTATOB 00yUYeHHs IPH NPOBEAeHUH
TEeKYIero KOHTPOJIsl yCIieBaeMoCTH

KonrpomnbHas padora

IIxane! ollecHUBAHUS

Kpurepun onieHuBaHus

«OTJIIMYHO»

«XOPOIIOH
«3aYTEHO

«YAOBJICTBOPUTCIIBHO»

OOyyaromuiicst TOJHOCTBIO M IPaBWIBHO BBINOJHWI  3aJaHue
KOHTPOJIbHOH paboThl. [lokaszan OTIMYHbIC 3HAaHUSI 1 YMEHHS B paMKax
yCBOGHHOTo yueOHoro Matepuana. KoHtposibHas pabora odopmieHa
AKKypaTHO M B COOTBETCTBHU C IPENbSIBISIEMBIMHU TPEOOBaHUSIMHU

OOyyaromuiicst  BBIIOJHWI ~ 33JlaHHe KOHTPOJBHOW paboTel ¢
HeOoJbIIMMHU HeToYHOCTsIMH. [Tokazanm xopolne 3HaHUS M YMEHHUS B
paMKax YCBOGHHOro YydeOHOro Marepuana. EcTh HemocTtaTku B
0 OpMIICHIN KOHTPOJIEHOU pabOTHI

OOyJarommiicst  BBIIOJHWI  33JaHUE KOHTPOJBHOW paboTel C
CYIIECTBEHHBIMH HETOYHOCTSMH. [lloka3anm yHOBIETBOPHUTEIIBHBIC
3HAHWS W YMEHHS B paMKax YCBOSHHOro Yyd4eOHOro MarepHaia.
KauectBo ohopmiieHNST KOHTPOIBHOW pabOTHl UMEET HEAOCTATOUHBII
YPOBEHb

«HEYOOBJICTBOPUTEIILHO» «HC 3a4YTCHO»

OOyyaronmuiicss HE TMOJHOCTHIO BBIIOJHWI 33/1aHUS KOHTPOJIbHOM
paboThI, IPU ITOM MIPOSBUJI HEAOCTATOYHBIN YPOBEHb 3HAHUHN U yMEHUI

JluktanT no ¢popmyiam

OpunHanuate QGopMya, 3a KakIblii MNpaBWiIbHBIA oTBeT onuH Oami. IlepeBox B
YETHIPEXOAITbHYIO CUCTEMY ITPOUCXOINUT CIACAYIOIINM 00pa3oM:

UYucno HaOpaHHBIX 0aJlIOB

[IIxana orieHUBaHUS

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

MeHblue 0essimu 0aiios

«CHCYIOBJICTBOPUTECIILHO)

Kpurepun onieHnBanus

«YAOBJICTBOPUTCIILHO»

TectupoBanue
Ixaner OLICHHUBAHUWA
«OTIUYHO»
«XOPOLIO» «3a4YTCHO»

Oo6y4atonmuiicst BepHO oTBeTrI HA 90 — 100 % TECTOBBIX 3a1aHUA
TIPH TPOXOKIACHUU TECTHPOBAHUS
OO6y4atonmuiicst BepHO oTBeTHI Ha 80 — 89 % TecTOBBIX 3a1aHUA
TIPH TPOXOKACHUU TECTHPOBAHUS
OO6yJatommuiicst BepHO oTBeTHI Ha 70 — 79 % TeCTOBBIX 3aaHUA
TIPH TPOXOKACHUU TECTHPOBAHUS

«HCYAOBJICTBOPUTCIBHO» «HE 3a4YTCHO»

OOyuaromuiicst BepHO OTBeTHI Ha 69 % M MeHee TECTOBBIX
3aJaHUi TP IPOXOXKJICHUN TECTHPOBAHUS

JlabopaTtopHnast pabota

IIIxanbl OLIEHUBAHUS

Kpurepuu oneHuBanust

«OTIIUYIHO»

«3a4yTCHO»

«XOPOLIOo»

JlaboparopHas paboTa BBHIMOJTHEHAa B 0003HAUEHHBIN MPETIOIaBaTeIeM
CPOK, TUCBMEHHBIN OTYET 0€3 3aMeUaHuil.

Jlaboparopras paboTa BBITIOJHEHA 00YUYAIONTUMCS B TIOJTHOM 00bEeMe ¢
cobOmroeHreM HeoOXOoauMoi mocneaoBareabHoCcTH. OOydaromuics
paboTasl MOJHOCTHIO CaMOCTOSTENBHO; ITI0Ka3ajl HEOOXOJUMbIE IS
MpOBeACHUS PabOTHl TEOPETUUECKUE 3HAHUS, PAKTUICCKUE YMECHUS H
HaBbIkM. Paborta (oruer) odopmieHa akkypaTtHO, B HauOoee
ONTUMAITFHOH JUIsI QUKCAIIH PEe3yIBTaTOB (hopMme

JlabGopaTopHast paboTa BBINIOJHEHa B 0003HAUYEHHBIH NperoaaBaTeieM
CPOK, INCHbMEHHBIH OTYET ¢ HEOOJIBIIMMH HEeJ0YeTaMH.

JlabGopaTopHast paboTa BBINOJHEHa 00yJarONIMMCS B TIOJTHOM 00beMe U
CaMOCTOATENbHO.  JlONmyIIeHBl  OTKJIOHEHHMS OT  HeoOXOIMMOi




TIOCJIEI0BATEILHOCTH BBINIOJHEHHMS, HE BIMSIOIIME HA IPABHIBHOCTH
KOHEYHOro pe3yibraTa. Pabora mokasblBaeT 3HaHUE OOYYarOLIIMMCS
OCHOBHOTO TEOPETHYECKOTO0 Marepuana ¥ OBJAJCHHE YMECHUSIMH,
HEOOXOIMMBIMH  JUII  CaMOCTOSTENBHOTO  BBIIOJHEHHS  PaboTHI.
JoryiieHbl HETOYHOCTH M HEOPE)KHOCTh B 0DOPMIICHHH Pe3yIbTaToB
paboTs! (oTueTa)

JlabopatopHast paboTa BBIIIOJIHEHA C 3aJePKKOH, IMMCEMEHHBII OTYET C
HEJJ0YeTaMH.

JlabopatopHasi paboTa BBIMOJHIETCS M O(GOPMIIACTCS O0YJAIOUTIMCS
«yIIOBJICTBOPHUTEILHO) IIpU MOCTOpOoHHe# nomomu. Ha BeImonHeHne paboThI 3aTpayuBacTCs
MHoOro BpeMmeHH. OOy4aromuiics NOKa3bIBaeT 3HAHHUS TEOPETUUECKOTO
Marepualla, HO WCIHBITBIBAET 3aTpPy[HEHUE IIPH CaMOCTOSITEIILHOMN
paboTe ¢ HICTOYHUKAMU 3HAHUH WM TpUOOpamMu

JlaGopaTopHast paboTa He BBINOJHEHA, NHCBMEHHBI OTYET He
MIPE/ICTaBIICH.

PesynpTaThl, HONy4eHHBIE OOy4alOIIUMCS, HE IIO3BOJIIOT CHEJATh
NPaBWIBHBIX BBIBOJOB M HOJHOCTBIO PACXOIATCS C MOCTaBJICHHOM
«HEYIOBJIICTBOPHUTEIBHO» | «HE 3a4TeHO» | Lenbio. [IokaspiBaeTcs IUIOXOE 3HAHHWE TEOPETHYECKOTO MaTepuaia M
OTCYTCTBHE HEOOXOAUMBIX YMCHHUH.

JlabopartopHasi pa0oTa He BBIIOJHEHA, y Y4YaIerocs OTCYTCTBYIOT
HEOOXOJMMbIE JUIA TNPOBEINCHHS pabOThl TEOPETHYCCKHE 3HAHMS,
MPAKTUYCCKHUC YMCHHUA U HABBIKU

3. TunoBble KOHTPOJIbHbIE 32/IaHUSI MJIH HHBbIE MAaTEePHAJIbI, HE00X0IUMbIEe
JJISL OLleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeSATEJbHOCTH

3.1 TunoBble KOHTPOJIbHBIE 33JaHUS /ISl BHINOJHEHHs] KOHTPOJIBHBIX padoT

KoHTponbHble BapHaHThl 3aJaHUN  BBUIOKEHbl B  AJIEKTPOHHOH  HMH(OPMAIMOHHO-
obpaszoBarensHoi cpene Upl YIIC, noctymHo# o0ydaroniemMycs 4epe3 ero JTUYHbIIH KaOWHET.

Hwxe nmpuseneH o6pasel] THIIOBBIX BAPMAHTOB 3aaHUH 15 BHIIIOJHEHUS! KOHTPOJIbHBIX paboT.

O0pa3ern TUIIOBOrO BapuaHTa KOHTPOJIbHOWU padOThI
«Tema 4. OCHOBBI MOJIEKYJISPHON (PU3UKU U TEPMOAMHAMUKI
1. 3akon /[ambTOHA UMEET BUL;
P=p +py+-+py
Chopmynupyiite 3akoH /lanbToHa B COOTBETCTBHHM C NpUBEeAEHHON opMmyroit. [laiite onpenenenue
napluuaJIbHOMY JIaBJIEHUIO.
Ortser: /laBneHue cMecH ra3oB paBHO CyMMe NapLUaIbHBIX J1aBICHUM 3TUX ra3os. [lapinuansHoe
JTaBJICHHE ra3a — TO JaBJIEHHE, KOTOPOE OKa3bIBall Obl ra3 Ha CTEHKH COCYJla, €CIM Obl HAXOIUJICS B
3TOM COCYZE TOJIBKO ITOT Ia3.
2. O6’L$ICHI/IT6, HCIIOJIBb3Ys (1)I/ISI/I‘ICCKI/I€ 3aKOHBI, [TIOYEMY 0aJIJIOHBI CO CXKATBIM T'a30M B3pPBIBOOITIACHBI, a
TpyOa ¢ Bo/Ioit 1o OONBIINM JaBlieHHEM B3pbIBOOE30macHa?

Bo3moxHbIit BapuaHT oTBeTta: Ilpu B3pbiBe TpyOBl JaBiieHUE BOABI MPAKTHUECKU Cpa3y Magaer 1o
HYJISA, ¥ OHA HE MOXET COBEPIINTH pa3pylieHud. ITo 00yClIOBIeHa 0COOBIMHU CBOMCTBAMU >KUIKOCTH:
TEKy4YeCTbI0, JBI)KEHHE MOJIEKYJl B KHMJKOCTEH CKAauKoOOpa3Hbl, JKUAKOCTh HE 3aHUMAeT BECh
IpelOCTaBIEHHBIM el 00beM. Pa3peiB OaiioHa MPOMCXOIUT BCIEACTBHE CHIBHOTO YBEIWYECHHS
JIABJICHUS] Tra3a NpU TOCTOSSHHOM OOBEMe BCIEACTBHUE YBEJIMYEHHUS TEMIIEpaTypbl (M30XOpPHBIN

P
npouecc, 3akoH IMapms — = const). Ilpu B3pbIBe Oa/UIOHa COKOJKH MPUOOpETaroT OOJbIIHNe
CKOPOCTH U MPHUBOJAT 3HAYUTENbHbIE pa3pyIIeHHUS.

3. KIIJ remmnoBoro asurarens paseH 40%. Bo ckolbko pa3 KOIWYECTBO TEIUIOTHI, TOTYyYEeHHOU
JIBUTATEJIEM OT HarpeBaTesisi, 00JIbIIe KOJTUYECTBA TEIIOTHI, OTJAHHOUN XOJIOIUIBHUKY
Ortser: 1,67.
4. Ha CKONBKO YBETMYHUTCS BHYTPEHHSS DHEPTUSl TPeX MOJICH HMIeaJbHOrO OJHOATOMHOTO Ta3a IpH
M30XOpHOM HarpeBanuu ero ot 19°C no 21°C

Otsert: 75 JIx.

5. Kucnopona maccoii 2 kr yBenudui cBoii 00beM B 5 pa3 nzotepmudecku. Haiiti n3menenue
sHTponuH. MossipHas Mmacca kuciopoaa pasHa 0,032 JIx/K.



Ortset: 836 Kr/MOIIb.

OGpa3zelr TUIIOBOTO BapuaHTa KOHTPOJbHON PabOThI
«Tema 8. DnexkTpoMarHuTHAST UHTYKIIHS
1. 3akon BHGKTpOMaFHI/ITHOﬁ WHAYKIIUA UMECT BUM:

dd

dt
3anumuTe 3aKOH JEKTPOMArHUTHON MHIYKIIUU B COOTBETCTBHH C IPUBEAEHHON POPMYIION.

E =

Ortger: IIpu n3MeHeHNN MarHUTHOTO MOTOKA CO BPEMEH B ITPOBOASAIIEM KOHTYpe Bo3HUKaeT D/IC,
BEJIMYMHA KOTOPOU IIPONOPLUOHAIbHA CKOPOCTH U3MEHEHNS MarHUTHOT'O TIOTOKA.
2. OOBsCHUTE, UCIIONB3Ys GUIUUECKUE 3aKOHBI, KaK MMPOUCXOUT OSCIIPOBOIHAS 3apSAIKH COTOBOTO
tenedona. Jlakite onpeaenenne 3TOro PU3NISCKOTO ABICHUS.

Bo3moxHBIl BapuaHT oTBera: B ocHOBe OecrpoBOJHOM 3apsaku TenedoHa JEKUT seneHue
83aUMOUHOYKYUY. SIBIEHNE B3aUMOMHIYKIIMM 3aKIIOYAETCS B CIEAYIOIIEM: NPU U3MEHEHUM CHJIBI
TOKa B OJHOM MPOBOJAIIEM KOHType Bo3HHKaeT OJ[C MHAYKIMM B IPOBOZSAIIEM KOHTYpE,
HaXOJAIIMMCS B MarHUTHOM II0JI€ IIEPBOr0 KOHTypa. Yepes mpoBoAAIUil KOHTYp OecrpOoBOIHOMI
3apsikM TeaeoHa MPOXOAUT IMEPEeMEHHBIH SKIEKTHUECKUH TOK, OH CO3/aeT B IPOCTPAHCTBE
IIEPEMEHHOE MAarHUTHOE IIOJIE (nepeMeHHblll INeKMPUUEeCKUll MoK Nnopodcoaem nepemenHoe
MazHummnoe nosie), B KOTOPOM HAaXOJUTbCA NPOBOJAIINN KOHTYp CBSI3aHHBIN ¢ Garapeell COTOBOro
tenedoHa. Tak Kak MarHUTHOE I10J€ U3MEHSETCS CO BPEMEHEM OyAeT M3MEHAThCS U MAarHUTHBIN
notok (@ = BScosa), NpoHU3BIBAIOMINN MTPOBOMSALINIA KOHTYp, CBSI3aHHBINA ¢ OaTapeeil COTOBOTO
tenedona. [Ipyn W3MEHEeHUH MarHUTHOTO MOTOKA Yepe3 3TOT MPOBOIAIINN KOHTYp Bo3HuKaeT D/C

dd
UHAYKINU (€ = — E)’ KOTOpas 1mojiaeTcst Ha OaTapero, 6arapes 3apsoKaeTcs.

3. MarsauTHas UHAYKIHAS MEXTy TIOJI0CAMU JIBYXIIOIIOCHOTO TeHeparopa paBHa 1 Ti. Porop umeer 140
BHTKOB, IUIOmanb Kaxmoro sutka 500 cm? Omnpenenurs YacTOTy BpalEHHS SKOPS, €CIH
MakcumanbHoe 3Hauenne JJC nnaykiuu 220 B.

OtBeT: V = — = 0,7 xI'y,
2mBS

4. KsanmparHyro paMKy CO CTOPOHO# | M IOMECTHII B OJHOPOAHOE MarHUTHOE ToJIe ¢ MHIyKIuen 2 T,
TaK 4TO IUIOCKOCTH PaMKH MNEPHEHIUKYJISIPHA CHJIOBBIM JIMHUSIM MAarHUTHOTO MOJIS. 3aTeM, He
BBIHMMasl paMKy U3 IOJIS M HEe M3MEHss €€ opueHTaiuoo, eé nedopMUpoBaIn B MPSIMOYTONBHUK C
cooTHouieHreM ctopoH 1:2. Kakoit 3aps npu 3ToM mporen no KoHTypy? ConpoTuBIeHHE paMKU

paBHO 1 Om.
2
OtBeT: q = Ba” 0,22 Kn
9R

5. B karymke npoucxoaut u3mMeHeHHe Toka oT 1 g0 2 A 3a Bpems 0,02 c. Ilpu sTom B KaTymike
unaynupyerca 9/JC camonnaykiuy, pasHas 20 B. Hailith HHAYKTHBHOCTH KaTyIIKU M U3MEHEHUE
SHEPTrUU MAarHUTHOT'O TOJIS.

Omser: L = eAt/Al = 0,4 Tw, AW == (12 — I2) = 0,6 [ix

Hwxe mpuBeneH oOpa3zelr THOBBIX BAPUAHTOB 3aaHUH JIJIs1 BBITIOIHEHUS KOHTPOJIBHBIX paboT
JUIs 3204HON (POpMBI OOYUEHHS.
BapuanTs! kK KOHTposbHOM pabote Ne 1.
«Mexannka. OCHOBBI MOJIEKYISPHON (PU3UKHU M TEPMOJUHAMHUKHU. DICKTPUUECTBOY
3amaua 1. «/IBurkeHHE Tela B IOJIC TSHKSCTH 3EMIIH

Teno GpoIeHO co CKOPOCTHIO V) MOJI YIJIOM & K TOPU3OHTY € BBICOTHI hy. OnpenenuTs s
ATOrO Teja Yepe3 BpeMs t OT Havaia JABMXKEHUS:

1) paccrostHue S OT TOYKK OpOCAHUSI BJIOJIb TIOBEPXHOCTHU 3€MJIH;

2) BBICOTY TTOABEMA h;

3) ckopocTh v;

4) paguyc KpUBH3HBI TpaeKTopuu R.



Jannblie k 3agaue 1:

Howmep BapuanTa Vg, M/C a, Tpagychl ho, M t,c
10,00 60 0 05
2 5 30 1 0,2
3 20 45 2 1
4 10 25 4 0,3
5 10 60 5 0,5
6 20 30 6 05
7 15 45 7 05
8 15 40 5 0,5
9 12 35 3 0,5
10 10 50 8 08

Hemounux 3aoanuii: I'opesa, O. B. @uzuka : yueb. nocoodue : 6 2 u. / O. B. ['opesa, IO. A.
I'pucopvesa, A. C. Emenvanosa [u op.] ; @edep. acenmcmao dc.-0. mpawncn., Upkym. 2oc. yH-m
nymeui cooowy. — Upkymck : Upl'VIIC, 2024. — Y. 1. — 115 ¢. — Texcm :

HenocpeoCcmeeHHublll.
Tewmbl 3amau. [lepBast 3amaua B KaXJAOM BapHaHTE — JABUKEHUE B IMOJE TSKECTH 3EMIIH.
Bropas 3amaya — KuHEMaruka BpallaTeIbHOIO JBWXEHHs. TpeTbs 3agaya — JAUMHAMHKA

MOCTYIATENBFHOTO JABMXKEHUS. YeTBepras 3ajada — JWHAMHKA BpAIlaTEIbHOTO NBIKEeHUs. [laras
3aja4a — 3aKOHbI coxpaHeHus B mexanuke. [llecras 3anaua — Tepmoannamuueckre nukibl. Cenpmas
3a/1aua — KOHJICHCATOPBI AJIEKTPUUIECKOTO 3apsaa. BoceMas 3a1aua — DIEKTPUUYECKUE LICTIH.
BapuaHTbl kK KOHTpOJIbHOH padoTe Ne 2.
«Marnerusm. Konebanus»»

Howmepa 3anau
Bapuast 1 2 3 4 5 6 7 8
0 510 520 530 540 560 610 620 650
1 501 511 521 531 551 601 611 641
2 502 512 522 532 552 602 612 642
3 503 513 523 533 553 603 613 643
4 504 514 524 534 554 604 614 644
5 505 515 525 535 555 605 615 645
6 506 516 526 536 556 606 616 646
7 507 517 527 537 557 607 617 647
8 508 518 528 538 558 608 618 648
9 509 519 529 539 559 609 619 649

Ucmounuk 3a0anuu: A. U. Unnapuonos [u op.] ; @edepanvhoe azenmcemeo Hc.-0. mMpaHcn.,
Upxymcekuii eoc. ynu-m nymeii cooowy. @usuxa. Coopuux 3aoau "dnexkmpuuecmeo, MacHemusMm,
Konebanus u 8onHwl" yuebHoe nocooue 01 CMmyo0eHmo8 UHIHCEHEPHO-MEXHUUEeCKUX CheyuaibHoCmel
3a04HOU  opmbl 00yuenuss : yuebOHoe nocooue ONsL CMYOeHMOS8 UHHICEHEPHO-MEXHUYEeCKUX
cneyuanvHocmelti 3a04Hol popmol ooyuenus / A. M. Unnapuonos [u op.] ; @edepanvroe acenmcmeo
orc.-0. mpamucn., Uprymckui eoc. yH-m nymeti cooowy.. Upxymck : UpI'VIIC, 2008. - 77c.

Temsr 3amau. [lepBas 3a1a4a B KaXXI0M BapuaHTE — HAMPSHKEHHOCTh W MHIYKIIAS MATHUTHOTO
nonisi, 3aKoH bruo-CaBapa-Jlannaca. Bropas 3agada — 3akoH AMriepa, MarHUTHBIA MOMEHT, paMKa ¢
TOKOM B MarHMUTHOM Tiojie. TpeThst 3amada — JBIKEHHE 3apsDKEHHBIX YacTHII B MarHUTHOM W
DIIEKTpUYECKOM TOJsAX. YeTBepras 3ajadya — MarHUTHBIA TMOTOK; paboTa B MAarHUTHOM IIOJIE;
AJIEKTPOMAarHuTHAsE HHAYKIW. [1sTas 3aqaga — SHEpryus M IJIOTHOCTh SHEPTHH B MarHUTHOM TIOJIE.
[lectas 3amaua B KaXIOM BapuaHTe — MexaHudeckue konebanusa. Ceapmas 3amada —
AJIEKTPOMAarHuTHHIE KoJieOaHus. BocbMas 3aaua — BRIHY)KIACHHBIE KOJICOAHHS.

BapuanTbl K KOHTpOJIbHOM padoTe Ne 3.
«BonHoBas u kBaHTOBast oNTHKA. OCHOBBI KBAHTOBOM (PU3MKU U (HU3UKH aTOMa



Howmepa 3agau
Bapuanr | 1 2 3 4 5 6 7 8 9
0 710 720 730 740 750 760 810 820 830
1 701 711 721 731 741 751 801 811 821
2 702 712 722 732 742 752 802 812 822
3 703 713 723 733 743 753 803 813 823
4 704 714 724 734 744 754 804 814 824
5 705 715 725 735 745 755 805 815 825
6 706 716 726 736 746 756 806 816 826
7 707 717 727 737 747 757 807 817 827
8 708 718 728 738 748 758 808 818 828
9 709 719 729 739 749 759 809 819 829

Hcemounuk 3adanuti: Konecnuxosa, T. A. @usuxa : yueb. nocooue 0si cmyoeHmos
uHdICeHep.-mexH. cneyuaivhocmel 3ao4. opmul ooyuenus /' T. A. Konecnukosa, O. B. I'opesa, B.
U. Bbapvuunuxoe ; Dedep. acenmemeso dnc.-0. mpauncn. - Upkymcexk : Upl'VIIC..- Y. 3 : Onmuka,
K8AHMOBAsl U AMOMHAS PU3UKA : KOHMPOI. 3a0aHus u memoo. ykasanus. - 2011. - 55 c.

Temsl 3anau. [lepBas 3aaua B Kax/a0M BapuaHTe — nHTepQepeHus ceera. Bropas 3amaua —
mudpakus ceeta. TpeThs 3amada — mojsipu3anusi BONH. YeTBepras 3aqada — 3aKOHBI TEIUIOBOTO
uznydenus. [lstas 3agaua — porosddexr. llecras 3agaua — s3gpdext Komnrona. Cenpmas 3amaya —
cTpoeHue atoma (moctynatel bopa), 3aKOHOMEPHOCTH JIMHEHYAThIX CHEKTpoB. Bochmas 3amada —
BoJIHBI Jie bpoiins. [leBsitas 3amaya — cooTHOIIEHUE Heonpeaenénnocrei [ eiizenbepra, ypaBHeHUE
[Ipénenrepa.

3.2 TunoBble KOHTPOJILHBIE 321aHNUsI HA TUKTAHT M0 ¢opMyJiam
KouTponbHble BapuaHThl 33JaHUN  BBUIOKEHBI B JJIEKTPOHHONW  MH(GOPMAIMOHHO-
obpaszoBarensHoi cpene Upl YIIC, noctymHo# o0ydaroniemMycs 4epe3 ero JTUIHbINH KaOWHET.
Huxe mpuBeneH oOpasel TUNOBBIX BapHUAHTOB 3aJaHH JAJIsS BBINOJHEHUS JIUKTAHTA I10
dbopmynam.
OO6pa3zern THIIOBOTO BapHaHTa IUKTaHTA 1Mo (hopMyiam
«Tema 1. Kunemartuka»

1. MrHoBeHHast CKOPOCTh B MOMEHT BPEMEHHU t:
ds

vEar
r7ie S — MepeMelleHue.
2. CpenmHsisi CKOPOCTB 3a POMEXYTOK BpeMeHH At
As
P AY
rjie As — I3MEHEHHE TIepeMEeICHHS 3a TIPOMEKYTOK BpeMeHU At.
3. MFHOBCHHOG YCKOpeHI/Ie B MOMCHT BpCMCHI/I t:
dv d>s
T ar T aer
4. CpenHee yCKOpEHHUE 3a TPOMEKYTOK BpeMeHu At:
Av
cp = E:
rae Av — u3MeHeHHe CKOPOCTH 3a MPOMEKYTOK BpeMeHH At.
5. MrHoBeHHas yriioBasi CKOPOCTh B MOMEHT BPEMEHH:
do
dt’

Ve

a

w =

rie ¢ — yrioBo¢ NepeMeIlcHUE.
6. Cpe,Z[HSISI YIJI0Basi CKOPOCTH 32 IPOMEKYTOK BPEMEHHU:

_ A
p t '
rae A(p — U3MEHCHHUE YIJIOBOI'O IIEPEMEIIICHHUS 3a IPOMEKYTOK BPEMEHU At.
7. MTHOBEHHOE YIJI0BO€ YCKOPEHHE B MOMEHT BPEMEHU L.

do d?
E=—= £e .

dt dt?

8. Cpe,Z[HCC YIJIOBO€ YCKOPEHHE 3a IIPOMEIKYTOK BpEMECHU At:

We



Ay
€op = 0
rae Aw — u3MeHeHue yriioBOW CKOPOCTH 3a IPOMEKYTOK BpemMeHu At.
9. KuHeMaTudeckue ypaBHCHHsI pABHOMEPHOTO IMOCTYMATEIHHOTO JIBUKCHHS:

?z?o +1_7)t,

- -

V=Vy = const,
a=0,

rae Uy — BEKTOP CKOPOCTH MAT€PUAILHONW TOYKH B HAYalbHbI MOMEHT BPEMEHH; U — BEKTOP
CKOPOCTH MaTEPUAILHOM TOUKU 4Yepe3 BPeMs t MOCIE Hadajaa ABUKEHUS, d — BEKTOP YCKOPEHHs
MaTEepUAIbHON TOYKHU.

10. Kunemaruueckue ypaBHEHUSI PaBHOIIEPEMEHHOTO BPALIATEIbHOTO JIBHXKEHUS:

L, et
@ = Qo t+ wot + >
W = Wy + £,
£ = const.
11. HopmanpHoe (IEHTPOCTPEMUTENIBHOE) YCKOPEHUE:
v? 2 p
ap =—=w""
" R

OO6pasel TUIIOBOTO BapuaHTa JUKTaHTa 1O hopMyiaM
«Tema 2. JluHamuka MocTynaTeIbHOTO M BPAIIATEILHOTO ABUKEHUS
1. Bropoii 3akoH HeloToHa:

= -
F=ma=—

rne F' — paBHozmelcTByroIas BCeX CHJI, JEHCTBYIOIIMX Ha Teno, M — Macca Tela, KOTOpas SBISETCs

i

o o da
KOJIMYECTBCHHOU MCPOU €T0 MHEPTHOCTH, d_?; — CKOPOCTh M3MCHCHHA UMITYJIbCa TCJia.

2. Cua TsoKecTH:
F =mg,

M
rie g = 9,8 = — YcKopenue CBOOOJIHOTO MAaJICHHS; M — Macca TeJa.

3. Cwuia TpeHUs CKOJIbKCHHUS:
- —
F = uN,

rae N — cuiia peakiiuu Oropsl, Y — KOd(GUIIMEHT TPEHUS CKOJIbKCHUSI.

4. Hwmmynbec Tena (KOJTUIeCTBA JIBHKEHUS):

rac 17 — CKOpPOCTH TEJ1a.

5. MowmeHT cuitbl, IefCTBYIONIEH Ha TEI0 OTHOCUTEIHFHO OCH BpaIlleHHS:
M=F-r-sina=F-lI,

rae l = r - sin ¢ — nepneHUKyYIAp OT JMHUH JEHCTBUS CHIIBI IO OCH BpaIleHus (TIEY0 CHIThI)

6. OcHOBHOH 3aKOH IMHAMHKH BPaIIaTeIbHOTO JBYKCHUS:
— dL
M=I¢=—,
dt
—_ o —_
rae M — paBHOJICHCTBYIOIIas MOMEHTOB CHJI, & — YIJIOBOE YCKOPSHHE BPAILAIOIIErocs Tena, | — MOMEHT
WHEPLIMHU TeJa.

7.  MOMEHT UHEepLUUHU MaTepHabHON TOUKU



[ = mr2.

8. MomeHT MHepuUMH LWIMHAPA (AMCKAa) OTHOCHTEIBHO OCH, MPOXOJAIICH dYepe3 LEHTP LMIMHIpA,
MEePIEHANKYISAPHO TIOCKOCTH OCHOBAHUS

1
I ==mR?,
Zm

rae R — paguyc munmmHApa Maccoit m;

9. MoMeHT UHepIIHH Mapa OTHOCHTELHO OCH, MTPOXOJIAIICH Yepe3 IICHTp M1apa:

I = =mR?,
=m

rae R — paguyc mrapa maccoit m.

10. Teopema Illteiinepa:
I =1, +md?,

rae I, — MOMEHT MHEPIUN Tela OTHOCHUTEIHHO OCH, MPOXOMISIICH depe3 IEHTP Macc Teja, HmapauielbHON
MIPOM3BOJIBHOM OCH; M — Macca Tena; d — pacCTOSTHHE MEXKTY OCSIMH.

11. MowmeHT uMnynbca (MOMEHT KOJIMYECTBa JBUKEHHSI) BPAIIAIOIIErOCs TelNa OTHOCHTENBHO OCH:

L=13.

3.3 TunosBble KOHTPOJIbHBIE 3aIaHUA IJIA IPOBCACHUSA TECTUPOBAHUSA
DoHJ TECTOBBIX SaI[aHI/Iﬁ 110 JUCHUINIMHE COACPKUT TCCTOBLIC 3a/laHUA, PACIIPCACIICHHBIC 110
pasaciaM U TeMaM, ¢ YKa3aHUEM UX KOJIMYECTBA U TUIIA.

Crpykrypa (hoHIa TECTOBBIX 3aaHHI 1O TUCITUTUINHE

Konunuectso
Wnnukarop

JOCTHIKEHHUS Tema B cooTBetcTBHH ¢ PT] XapaKTepHCTHKA | TECTOBBIX
KOMIIETEHIIUU T3 3a7aHNH,
THnbl T3

3HaHHUe Ha 2-0T3

BBIOOD 2-3T3

835:%; Tema 1. Kunemaruka Vmenne 22__8]1:;
JeiictBue 2-0T3

2-3T3

3HaHue HA 2-0T13

BBIOOD 2-3T3

835:1; Tema 2. Jlunamuka Ymenue 22__8]1:;
JelicTBre 2-0T3

2-3T3

3HaHue Ha 2-0T13

BBIOOD 2-3T3

OIK-1.1 Tema 3. 3aKOHBI COXpaHEHHS Vmenune 2-0T3
OIIK-1.2 : 2_13T3
JelicTBre 2-0T3

2-3T3

3HaHue Ha 2-0T13

BBIOOD 2-3T3

OfK-1.1 Tema 4. OCHOBBI MOJIEKYJISAPHON (PU3UKH B TEPMOTMHAMHUKHI Ymenue 2-0T3
OIIK-1.2 : 2_13T3
JelicTBre 2-0T3

2-3T3

OIK-1.1 Tema 5. DnexkTpocTaTuka 3uanme na 2-OT3
OITK-1.2 ' P BBIGOD 2-3T3




2-0T13

Ymenue 2_3T3

JleiictBue 2-0T3

2-3T3

3HaHHUE Ha 2-0T3

BEIOOD 2-3T3

OIIK-1.1 Tema 6. [locTOSTHHBIN 2JIEKTPUIECKHI TOK YMenue 2-0T3

OIIK-1.2 ’ 2-3T3

JleiicTBue 2-0T3

2-3T3

3HaHHe Ha 2-0T3

BEIOOD 2-3T3

8g§:i; Tema 7. MarautHoe nosje YMenue 22__(33533

JeiicTBue 2-0T3

2-3T3

3HaHHue Ha 2-0T3

BEIOOD 2-3T3

OINK-1.1 Tema 8. DiekTpoMarHuTHas MHIYKIUS YMenue 2-0T3

OIIK-1.2 ’ 2-3T3

JeiicTBue 2-0T3

2-3T3

3HaHue Ha 2-0T3

BEIOOD 2-3T3

OIIK-1.1 Tema 9. MarauTHBIC CBOMCTBA BEIIECTBA Vmenne 2-0T3

OIIK-1.2 ’ 2-3T3

JeiicTBue 2-0T3

2-3T3

3HaHue Ha 2-0T3

BBIOOD 2-3T3

OIlK-1.1 Tema 10. OcHOBBI TeOpuU MakcBeia A 3JIEKTPOMArHUTHOTO VMeHe 2-0T3

OIIK-1.2 ITOJISt 2-3T3

JeiicTBue 2-0T3

2-3T3

3HaHue Ha 2-0T3

BBIOOD 2-3T3

835:%; Tema 11. DnexTpoMarHuTHBIE KOJCOAHUS Vmenne 22__2,}:;

[etictBue 2-0T3

2-3T3

3HaHue Ha 2-0T3

BBIOOD 2-3T3

8g§j; Tema 12. BonHsl VMeHue 22 B (3):1%)’

[etictBue 2-0T3

2-3T3

3HaHue Ha 2-0T3

BEIOOD 2-3T3

8g§j; Tema 13. BosiHoBas ontHka VMeHue 22:(;11:3

JetictBue 2-0T3

2-3T3

3HaHHE Ha 2-0T3

BBIOOD 2-3T3

VMerne 2-0T3

OIIK-1.1 Tema 14. KBanToBas onruka 2313

OIIK-1.2 ’ TeiicTue 2-0T3

2-3T3

2-0T3

2-3T3

3HaHue Ha 2-0T3

835:1; Tema 15. OcHOBBI KBAHTOBOH (PH3UKH BLIGOp 22 : (3;:11:?;
Ymenne

2-3T3




HeiicTBue 2-OT3

2-3T3

3HaHue Ha 2-0T13

BEIOOD 2-3T3

835:1; Tema 16. OcHOBBI PpU3MKHN aTOMA. YMmeHue 22:8_}:33
[HelictBue 2-OT3

2-3T3
Hroro 96 - OT3

96 —3T3

[Tomapii komIuiekT DT3 XpaHUTCS B JEKTPOHHON MH(GOPMAITMOHHO-00pa30BaTEIIBHON cpesie
HpI'VIIC n obyuaromuiics UMEET BO3MOKHOCTh O3HAKOMUTBHCS C JJIEMOHCTPALIMOHHBIM BapHUAHTOM
OT3.

Hwxe npuBenen o0paseln; THIOBOTO BapUaHTa UTOTOBOTO TECTa, MPEIYCMOTPEHHOTO pabodei
IPOrpamMMOi TUCLUMILINHBI.

OO0pa3err TUIIOBOTO TECTa,
MIPEeIyCMOTPEHHOT0 pabouel mporpaMMoOil TUCIUTLIMHBI
1. BriOepure npaBUIBHBIN OTBET.
Kakoe u3 ypaBHEHHMIl BbIpa)KaeT 3aKOH HM3MEHEHMsI MOMEHTa uMIyjbca L cuctembl (OCHOBHOE
ypaBHEHHE IMHAMHKH), € M - pe3yIbTUPYIONMI MOMEHT BHEINHUX CUJI, Mo - PE3y/IbTUPYIOIIHMIA
MOMEHT BHYTPEHHUX CHJI

a) —=M
dt

6) 9L _yi.
dt

B) %z i—M,
dt

) dl = M,dt

OtBert: a
2. Bribepute npaBUIBHBIN OTBET.
IlepBbiil 3ak0H HbrOTOHA TOBOPUT O TOM, YTO:
a) TPOCTPAHCTBO SBJSIETCA EBKJIMIOBBIM, a BpeMs - OJHOMEPHBIM U BMECTE OHH
XapaKTEepU3YIOT COCTOSIHUE MaTepPUU
0) MOKOM 1 TBU)KEHUE OTHOCUTEIIBHBI, U BCE 3aBUCUT TOJBKO OT BEIOPaHHON CUCTEMBI OTCUETa
B) MPOCTPAHCTBO M BPEMsI HEPA3pPbIBHO CBSA3aHBI MEXAY COOOH; OHU ABIAIOTCS (HOpPMOM
CYILLIECTBOBaHMS MaTepUU
) B 110001 MHEpLUUaIbHON CUCTEME OTCUeTa, TeNO, B OTCYTCTBUE JAEMCTBUSI BHEIIHUX CHUJI,
COXpAaHsIET COCTOSHUE TIOKOS MM PABHOMEPHOTO JIBUKEHUSI.
Otsert: 6
3. Bribepurte npaBUIbHBIN OTBET.
W3 npuBeeHHBIX BBIPAKEHUIN BBIOEPUTE ISl U30XOPHOIO MpoIlecca ypaBHEHHE 3TOTO IMpoliecca,
BbIpa)keHHe | 3aK0Ha TepMOIMHAMUKH U BBIpaXKEHHE JIs1 paOOThI IO PACHIMPEHHUIO ra3a:

a) Q=A

0) Q=AU + A

B) Q=AU

r) A=-AU
OtBert: B

4. BeibepuTe MpaBUIILHBINA OTBET.
Kaxoe 13 npuBeeHHBIX YPAaBHEHUI COOTBETCTBYET PUCYHKY



®
¢I4

a) lit+ l2- 13- 12=0
0) Is+ I4-11-12=0
B) 1+ 2 + I3+ 1,=0
r) -l1- 12 - 13- 14=0
OtBer: a
5. BwiOepute npaBUIBHBIN OTBET.

JlMHa BOJIHBI, CKOPOCTh €€ PaCIPOCTPaHEHUs U TIEpUOJT KOJIeOaHU CBS3aHBI BRIPAXKCHUEM

a) A=v-T
v

0) A =—

) T

B) E:L
v-T

T) /”LzI
v

OtBeT: a

6. BriOepuTte MpaBUIBHBINA OTBET.

Hudpakiuio cBeTa MOKHO OOBSICHUTH, UCIIOJIb3YS MPUHIIUIL, COTJIACHO KOTOPOMY
a) CBETOBas BOJIHA, BO30Yy>KaeMasi KaKMM-TTHO0 HCTOUHUKOM, MOXKET ObITh IIPEICTaBIIeHA KaK
pe3yJIbTaT CyNEPHO3ULIMU KOTEPEHTHBIX BTOPUYHBIX BOJIH, «U3JIy4a€MbIX» MHUMBIMU UCTOYHUKAMU
0) KaxKaasi TOYKa CpeJibl, 10 KOTOPOH aorien (POHT BOJIHBI, CTAHOBUTCS HCTOYHHUKOM HOBBIX

chepruyecKux BOJH

B) CBET paCIpOCTPAHSAETCS IO TAKOMY IyTH, ONTHYECKas JJIMHA KOTOPOTO SKCTpeMallbHa
r) 3QPeKT, TPOU3BOAUMBIN OTAEITHHBIM IIYYKOM, HE 3aBUCHUT OT TOTO, IEHCTBYIOT JIN

OCTaJIbHBIC TTYYKH, WJIM OHU YCTPAHEHBI
Otgert: a
7. BriOepuTte MpaBUIBHBIA OTBET.
JlazepHoe uziydeHue 3T1o:
a) TEIIOBOE U3ITyUYCHUE
0) BBIHYX/ICHHOE U3Ty4eHHE

B) CIIOHTAHHOE (CaMOIIPOU3BOJILHOE) U3TyYEHUE

T') TFOMUHECIIEHITUS
Ortser: 0

8. I[J'ISI paccMaTpuBACMBbIX CIIYUa€B YCTAHOBUTC COOTBECTCTBUEC MCIKAY IECPUOAOM KOJIeOAaHHH B ero

MAaTCMATHYCCKHUM BBIPA)KCHUCM.

Ilepuon

MatemMaTtuueckoe BBIPDAKCHUC

a) mepuo/ KoyeOaHusi MaTeMaTHIeCKOTO )T 27
MasiTHUKa »
0) nepuoj kojeOaHus PU3MUECKOTO MasiTHUKA )T 2

2) | =—F—

2 2
NG — ﬂ

B) MIEPHO]I HE3aTYXAIOIUX KOJIeOaHni |

3) T=27|—

g

T') Iepro/ 3aTyXaIINUX KOJIeOaHmit

4) T= Zﬂ\ﬁ
k




1) Iepro/ KosieOaHusl MPY>KMHHOTO MasiTHUKA

5) T=2x L
mgl

Ortser:

a-3, 6-5, B-1, r-2, n-4

9. VYcraHOBHUTE COOTBETCTBUE MCKOY (I)I/ISI/I‘-ICCKI/IMI/I 3aKOHAMHM M HX MaTeMaTH4YCeCKOM 3aIlluChlIO,

HCIIOJIb3Ys JaHHBIC

dusnyeckuii 3aKo0H Maremarnyeckas 3ammch

a) 3aKOH COXpPaHEHHUS SHEPTUH

1) p=>)_m-0 =const

i=1

0) 3aKOH COXPaHEHHS UMITYJIbCa 2) E+U =const
B) MeXaHHUYECKas paboTa BpalaTeabHOro 3) A=Mdg
IBIOKEHUSA
I') 3a8KOH COXPaHEHHs: MOMEHTA UMITYJIbCa NN A

t
71) MOILHOCTb 5) L = const

Ortser:

10.

OrtBerT:
11.

Ortser:

12.

Ortser:
13.

Ortser:
14.

a-2, 6-1, B-3, r-5, n-4

B ozmHOpoaHOE MarHUTHOE MOJIE BJIETAeT 3JICKTPOH M JBIKETCA IO Iyre
okpyxHocTH “0”. Ilo kakoi W3 TpaeKTOpuil OyHeT IBUTATHCA TMPOTOH,
BJIETEB B 3TO II0JIE€ C TAKOM K€ CKOPOCTbIO?

3

IIMOTHOCTE 3NMEKTPUYECKOrO TOKAa B aIIOMHUHHEBOM NPOBOJHHMKE paBHA 5
A/cm?. Onpenenuth OOBEMHYIO TEIUIOBYIO MOIIHOCTh TOKA, €CIH YIENbHOE COINPOTUBJIECHHE
amoMuHus paBHO 26 HOM-M. OTBeT npeacTaBuTh B MJ[x/M3.

1,3 mJTx/M3

[Tpu naTEpdEepeHIINY ABYX KOT'€PEHTHBIX BOJIH C JUTUHOM BOJHBI 2 MKM MEPBbIi HHTEP()epEeHIOHHBIH
MHUHMMYM HaOJI01aeTcsl IPH Pa3sHOCTH X0/, PABHOM. .. . OTBET IPEACTABUTH B MKM.

3 MKM

Haiitu nnmuny BoHBI Jie Bpoiins 11 37eKTpoHOB, MMEIOIIETro KuHeTH4ecKyto sHepruto 10 kaB. OTBet
MIPEJICTABUTH B IIM U OKPYIJIUTH 0 AECATHIX.

12,2 im

O1neHnTe Pa3MBITOCTh SHEPTETHUECKOTO YPOBHS B aTOME BOJIOPOJA sl BO30YKIAEHHOTO COCTOSHUS
(BpeMs JKU3HM JIIEKTPOHA B BO30YkIEHHOM coctostanu pano 108 ¢). Otser npencraButsh B HOB 1
OKPYTJIUTH JI0 LIEBIX.

OrtBert: 414 1B

15.

st HexoToporo BemiecTBa (OTOIhGEKT MepecTaéT MPOUCXOIUTh MPH JJTUHE BOJIHBI, IPEBhIIAOIICH
450 um. Haitnure paboty Bbixozaa (pOTOIIEKTPOHOB i 3TOro BemiecTBa. OTBET NPEACTaBUT B 3B u
KPYTJIUTH J0 COTHIX.

Ortser: 2,76 5B.

16.

MarauTHbIH TOTOK Yepe3 KakIblii BUTOK KaTYIIKH, TOMENIEHHON B MarHUTHOe 1oiie, paseH 0,01 B6.
MarnuTtHoe 1nojie paBHOMepHO yObiBaeT 10 Hyns 3a 0,1 ¢, mpu 3ToM B Katymike uHaynupyetcs 9C
2 B. CkoapKO BUTKOB UMEET KaTyIlIKa?

Ortser: 20

17.

CrydaiiHasi OTPENIHOCTh H3MepeHut JuHbl paBHO 0,1 MM. B pesynbrare nusmepenunit Obi10
IpoBeJIeHa Cepusl IKCIIEPUMEHTOB U3 TpeX u3MepeHuil B nadopatopuu no guszuxe Upl'YIIC.
Onpenennuts cpeHee KBaIpaTHIHOE OTKIIOHEHUE U3MepsAeMON BeIMUnHbl. OTBET IPEACTAaBUTh B MM
M OKPYTJIUTH A0 COTHIX.



BennuuHel koagpuumneHTa CTeloaeHTa ANs pas/iMyHbIX 3HaYeHUn
NOBEpUTENBHON BEPOATHOCTH

" I J SN TE PO, WCTh
‘I“c‘_]“ creneneit ,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

5 2,015 2,571 4,032 6,859

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

Otser: 0,03 MM
18. B mabopartopHoii pabote «lIpoBepka OCHOBHOTO YpaBHEHHUS TUHAMHKHU BPAIIATEIIEHOTO ABMKECHUS)

MOJBIKHBIE TPY3bl HA KPECTOBHHE MasTHUKA TIEPEIBUHYIIN OJIMKE K ocH BpamieHus. OMuImmTe KaK
W3MEHHUTCS MOMEHT MHEPIIUU KPECTOBUHEI C TPY3aMH, YTIIOBOE YCKOPEHHUE Bpalllarolierocs Teina, a
TaKKe BpAINAIONIM MOMEHT, MPWJIOKEHHBIH K KpecroBuHe. CUHMTaTh, YTO M3HAYAJIHHO MASTHUK
OGepbOeka cOamaHCUPOBaH.

OTBeT: MOMEHT HHEPLUN YMEHBIIUTCS, YIJIOBOE YCKOPEHUE YBEIMYUTCS, BpallalOlUii MOMEHT,

MPUIIOKEHHBIN K KPECTOBUHE — HE U3MEHUTCS.

3.4 TunoBble 3a1aHus /151 BLITIOJTHEHUsI J1a60paTOPHOIi padoThl M IPUMEPHBIIi MepeYeHb
BOIIPOCOB /LISl €€ 321U ThI
KoHTponpHBIE BapwaHThl 3aJaHW  BBUIOXKEHBI B JJICKTPOHHOW  WH(OPMAIMOHHO-
obpazoBarenbHoil cpeae Upl YIIC, noctynHoi oOyuaroniemycs 4yepe3 ero JUYHbII KaOUHET.
Hwxe mpuBenen oOpaszell THUIIOBBIX BApUAHTOB 3aJlaHUM JUIsl BBIMOJIHEHHS JIa0OpaTOPHBIX
paboT ¥ MPUMEPHBII MepeueHb BOMPOCOB ISl UX 3AIIUTHI.

OO6paszer 3a1aHuil 1715 BBIMOJHEHUS 1a00paTOPHBIX PadOT U MPUMEPHBIN IEpeYeHb BOIPOCOB IS
WX 3aIUTHI
«Jlaboparopnast pabota «/3ydeHrne TUHAMHUKY BpallaTeIbHOTO JABMKEHUS HA KPECTOOOpa3HOM
MasaTHHKe (MasTHUK O6epOeka)y»/ JlaboparopHas padota «IIpoBepka OCHOBHOTO ypaBHEHUS
BpAaIllaTeIbHOTO JBUKCHHUSI
JlabopaTtopHas pabota «3ydeHne TMHAMUKH BpaIlaTeIbHOTO ABMKEHHUS HA KPECTOOOpa3HOM
MasiTHUKe (MasTHHK O6epOeka)y
[{enb paboThI: ONpe/IeICHHe MOMEHTA HHEPIIUU TPY30B, HAXOIAIINXCS HA CTEPIKHSIX
MmasiTHuKa O6epoOeka.

[TpuGopb! ¥ IPUHAATIEKHOCTH:
1. ycranoBka naGoparopHas;

2. HabOp TPy30B.

[Topsiiok BeIMOTHEHUS PaOOTHI:
3amucatp B TaOJIHINy TaHHBIE YCTAHOBKHU: MacCy Ipy30B Ha ctepkHsIx M = 4x0,179 =0.716 «r;
MAacchl TPY30B, MoABemrBaeMbix Ha HUTH My = 0,0713 kr u m'y = 0,0713+0,0737 kr.

1. llItaHreHNMpKYIEeM 3aMEepUTh JUAMETP IIKUBA, HA KOTOPHI HAKPYYHBAECTCS HUTh, OMPEACITUTh
paauyc mKuBa (r) U 3aHECTU B TaOIHILY.

2. Usmeputh paccTosiHue h Mexa1y ONTHYECKUMH OCSIMU BEPXHETO U HIDKHETO JJATYMKOB Ha
cToiike 1o mHelke. J[anabie 3aHecT B Ta0d. 1 - 4.

3. TloakIIOYuTh SIEKTPOHHBINA CUETYMK K CETH.



4. I'py3 maccoit ml, KOTOPBIN IPUKPEIUICH K HUTH, IEPEKUHYTOM uepe3 OJIOK, MOAHATH BpalllCHUEM
KPECTOBUHBI BBEPX B HCXOJHOE IOJOXEHHE (BBIIIE ONTHYECKOW OCH BEpPXHEro JaTdyhka) M
3aUKCHPOBaTh (MPUACPKUBATH) KPECTOBHHY PYKOM 3a OJMH M3 cTepkHed. HuTh HamaTbIBaeTcs ¢
IIpaBOi CTOPOHBI LIKUBA CTPOTO B Ma3.

5. J1oO6uTbCs yCTOMUMBOTO TOJIOKEHUS TPpy3a (UToObI YCIOKOMINCH ero Konebanus). Ha aucruiee
CEKYH/IOMepPa JOJKHBI ObITh MEPUAIOLIUE HYIIH.

6. OTnyCTUTH CTepKEHb MasTHHUKA, IIPU 3TOM Ipy3 Maccoil m1 HayHET omycKaTbCs BHU3, Bpamias
MasATHUK. [Ipu nmpoxokieHnu rpysa yepes ONTHYECKYI0 OChb BEPXHETO JaTYUKA CEKYHIOMEDP HAYHET
OTCUET BPEMEHU JIBM)KEHUS Ipy3a.

7. B MoOMeHT nepecedeHus rpy30M ONTHYECKON OCH HM)KHETO JaTYMKa U OCTAHOBKH CEKyHJIOMEpa
OCTaHOBUTH JIBIKEHUE My(PTHI pyKoii 3a cTepxkeHb. [lokazanus cexynnomepa (t1) 3anectu B Tadm. 1.
8. Bpaias MaxoBUK, BEpHYTb I'Py3 B HCXOJHOE MOJIOKECHHE.

9. OmnbIT nOBTOPUTH eie 4 pa3a. Pe3ynbraTsl u3MepeHuii 3anectu B Tabdm. 1.

T .
10. Bpruucnuthb cpenHee 3HaUCHUE < 1> . Onpenenuts no hopmyse MOMEHTHI MHEPIUI 03 rpy3a Ha

myg ./ y
Jo = Zlh r (71)
KPECTOBHHE Y BBIYKMCIUTH BEJIMUYUHY UX CPEIHEro 3HaucHHs. J[aHHbIC 3aHECTH B
Tabnuny 1.

11. Hanets cBepxy Ha rpy3 My JOTIOJIHUTEIBHBIN I'PY3 Aml.

m; =

12. TIpomsBecTy 5 M3MepeHuii BpeMeHu omyckanus ( °2) ¢ rpy3oM My + Ay 10 IIYHKTaM 2 -

8. Pe3ynbTaThl U3MEpPEHUH 3aHECTU B TAOIUILY 2.

o) )
13. Beluucnauth cpefHee 3HAYCHUE <2 . Ompenenutes 10 ¢opMyne MOMEHTHl HWHEPUUN

Jo = UL 2(72)2

2h W BBIYUCIIUTD BCJIMYMHY UX CPCAHCTO 3HAUCHUA. I[aHHI)Ie 3aHCCTHU B Ta6n1/1uy 2.

14. CHATb NONONHUTENBHBIN TPY3 MAacCOM Aml.

15. 3akpenuTh rpy3sl Maccoil m Ha cepeauHe CTEep)KHEW MasTHHKA TaK, YTOObI MX LIEHTPhl Macc
HaXOJWJINCh HAa OJHOM U TOM K€ PACCTOSHUU OT OCH BpALCHMUS.

16. OnpenenuTh cpeaHee 3HAUEHHE pacCTOSHUS R OT IIEHTPOB Macc Ipy30B m 10 OCH BpAICHHS.
J11 3TOr0 N3MEPUTH TMHEUKON pacCTOSTHUE MEKy HAPYKHBIM TOPLIOM OJJHOTO Tpy3a U BHYTPEHHUM

TOPLIOM IPOTHBONOJOKHOIO TIpy3a Ul KaXJAOW IMapel TI'PY30B: I~ s ommoii napsl

I+
" R =
IIPOTUBOIOJIOKHBIX I'PY30B, - s BTOpOH mnapsl Tpy30B. llpu saTom 4 Bemnumny R

3aHECTU B TAOJMIEI 3 U 4.

. T, .
17. TlpousBectu 5 u3MepeHuit BpeMeHu (3 )ormryckaHus Tpy3a Maccoii ml corimacHo myHkTam 2 — 8.
Pe3ynbpTarhl H3MepeHuii 3aHecTy B Ta0nuIy 3.

7,) !
18. Beauciauth cpeaHee 3HAYCHHE < 3/, Onpenennuts MOMEHTBHI MHEPIMH MasTHHKA C TPy3aMH

i o T
Maccoil m Ha CTEPXKHSAX U IPY30M Maccoid ml ¢ KakIpIM 3HaueHHeM Bpemenu (3) mo dopmyire:

m _
_mg r2(2'32 _2_12)

2p.oKcn.
2h , BBIYHCIIUTH BEIMYMHY WX CpEeIHEro 3Ha4deHus. JlaHHbIC 3aHECTH B
Tabnuiy 3.
19. PaccunrtaTh TeOpeTHYECKOE 3HAUCHHE MOMEHTa MHEPIMH MAasTHHKA C Tpy3aMH Maccoil m 1o
_ 2
dopmye: Jr =4mR*

. m N . Amy
20. HaI[eTL CBCPXY Ha Irpy3 MacCou JOIMMOJIHUTCIIbHBIN I'PY3 MaCCOU .

' —
21. TlpowusBectu 5 u3MepeHuil BpeMeH! (Te) OILyCKaHUs Ipy3a Maccou my =my +Am I10 ITYHKTaM
2 - 8. Pe3ynbraThl M3MEpEHU 3aHECTH B TaOIHILY 4.



22. CHATDb JOTIOJHUTEIBHBIA TPY3 MacCOM

MIOJIOXKHUTh HA OCHOBaHUE YCTAHOBKH.
23. OTKITIOYUTH CEKYHIOMEp OT CETH.

m . .
1 u rpysel Maccoii m c CTepKHEH MasATHUKA W

T .
24. BoluucnuTh cpeqHee 3HAUeHHE BPEMEHU < 4>. Onpenenutb MOMEHTBHI MHEPLHH MasTHHUKA C

rpy3aMu Maccoil m Ha CTEP)KHSAX U IPy30M
_mg
2h

ep.oKen.

rz(f2

2
7y

)

, BBIYHUCIIUTh UX CPEAHEC 3HAUCHUC.

m

1 ¢ KaXIBIM 3HaueHHEeM BpeMeHH ( '4) mo popmyie:

25. U3 tabnuubl 3 3aHecT B Tabnuily 4 TEOpEeTUUECKOE 3HAUEHHEe MOMEHTA HHEPLIMHU MasTHUKA.

I'py3 macconn My =0.0713 kr. Tab6muma 1
No h, r, 7,, c. (6e3 rpy3oB <2'1> , Joi-swen. <‘]0>
n/m M M Ha KPECTOBUHE) c ke - M° K2+ M2
1
2
3
4
5
I'pys maccoit My =M, +Am, =0.1451 xr. Tabauua 2
Ne h, r, 7,, c. (0e3 rpy30B <T2> , Joi awen. <‘]0>
n/n M M HA KPECTOBUHE) c K2 - m° K2+ M2
1
2
3
4
5
I'py3 maccoit m= 0.0713 kr. Tabnuua 3
7,4, C. (Tpy3Bl
Ne h, r, |R, maccoit m=0.716 <T3>, i cporen. <‘]2!’-3’“’"->’ Jr,
n/m M M M KT Ha c ke - m° K2 - M2 Ke - M2
KpPECTOBHHE)
1
2
3
4
5
I'pys maccoit My =My + Amy =0.1451 «r. Tabnuna 4
7,, C. (Tpy3BI
Ne h, ro|R, Mmaccoir m=0.716 <T4>’ i cpowen. <‘]ep-9m>’ Jr,
n/m M M M KT Ha c Ke - M° Ke - M2 Ke - Jl/l2
KpPECTOBHHE)

AIWINPF
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KoHTpobHBIE BOIPOCHI:

UTto Ha3bIBaeTCSI MOMEHTOM MHEPLIMK MaTEpUaIbHONW TOUKU?

Urto Ha3wIBaeTCsl MOMEHTOM MHepinK Tena? KakoB ero ¢pu3nveckuii cMbIcit?

Urto Ha3bIBa€TCSI MOMEHTOM CHUJIBI M B UEM OH U3MEpSETCs?

3anucaTh OCHOBHOE YPaBHEHUE JUHAMUKH BPALLATEIbHOTO ABUKCHUS.

3anucarb GOpMyITy KHHETHYECKOM YHEPTUH MOCTYATEIBHOTO M BPAIaTeIbHOTO IBUKECHUS TEJa.
Kak u3meHuTCs Bpemsi OIyCKaHMs Irpy3a Ha HUTH, €CIIM YBEIMYUTH paauyc R pacnosoxeHus
Ipy30B Ha KPECTOBUHE?

ocourwnE

OO0paser 3a1aHU 17151 BBIMTOJTHEHUS 1a00paTOPHBIX PadOT U MPUMEPHBINA IEPEYEHb BOIIPOCOB IS
WX 3aIIUTHI
«Jlaboparopnas pabota «M3ydenne 0600mEHHOT0 3aKk0oHa OMa U U3MEPEHHE IEKTPOIBUKYIIICH
CHJIBI METOIOM KoMITeHcanuny/ JlaboparopHas padota «/3mepeHue conpoTUBICHUS TIPOBOJHUKOB
C TIOMOIIIBEO MOCTUKA YHUTCOHA»

JlabopaTtopHas pabota «M3yuenue 0006méHHOr0 3akoHa OMa U U3MEPEHHE IEKTPOABIKYIIEH
CHJIBI METOZIOM KOMITCHCAIIUN)

Llens paGoThI: M3y4EeHUE 3aBUCMOCTH Pa3HOCTH MOTSHIMAIOB HA YYaCTKE LIETH,
conepsxkauiem DJIC, ot cuiibl Toka; pacué€t 9JC U MOJIHOT0 CONPOTUBIIEHUS TaHHOTO Y4acTKa.

[TpuGops! 1 MPUHAICKHOCTH:

1. maGopaTopHBIIt MOIYIb;

2. ucrounuku nuranus W11 u UI12 tuna «HY 1802EDy;
3. nBa udpoBsix MynbTuMeTpa THa «MAS 830By;

4. ananrepa tuna «AC/DCy.

[Topsinok BeIoIHEHHS paOOTHI:
1. U3yuute coctaB 1abOpaTOpHONM YCTaHOBKM M O3HAKOMBTECH C pa3MEUIeHHEM MpUOOpPOB Ha
pabouem mecTe.
2. Uctounmk «E2» ¢ DJIC E2 mmeer crarmmoHapHOE MOAKIIOYEHHE K J1a00paTOpHOMY MOJIYIIIO.
Uctounuk «El» ¢ DIC El1 moaxmrounth Kk THe3maM 5, 6 mabopaTOpHOTrO MOIyisi coOmromas
MOJIIPHOCTH (KPACHBIN MPOBOJ «+», UEPHBIH  «-»).

R
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Puc. 1
a - IPUHIMITHAIIBHAST CXEMA BCTPEYHOIO BKIIFOUEHHsT HCTOYHUKOB «E1» 1 «E2»;

- NpUHIUIWAIbHAA CXEMa COIJIaCHOIO BKIIFOYEHUA HCTOYHUKOB «El» 1 «E2».



3. Uctrounuk «El» ¢ DJIC El monkmounTh K TrHE3maM S5, 6 1a00paTOpPHOTO MOJYJSI COOMIOast
MOJISIPHOCTh (KpacHbI MPOBOJ «+», YEpHBIN «-»), DIEKTpUYECKasl MPUHIMIHAIbHAS CXeMa
BCTPEUYHOI0 BKJIFOUEHUsI ICTOUHUKOB «E1» n «E2» mpuBenena Ha puc. la.

4. Mynbtumetrp «PA» (Musmmammepmerp) coOiroasi MOJMSPHOCTh MOJAKIIOYUTH K rHe3aaMm 3, 4
71a00pPaTOPHOTO MOTYJIS.

5. Mynstumerp «PV» (BoabTMETp) coOMOMasi TONSPHOCTh MOAKIIOYUTE K THe3maam 1, 2
71a00pPaTOPHOTO MOTYJIS.

6. YcraHOBUTH Opraisl yIpaBieHHUs PUOOPOB B UCXOTHOE COCTOSHUE!

- Ha ucrounukax nutanus «E1» u «E2» noBepuyTth perynsatop HanpsokeHuss « VOLTAGE»
MIPOTUB YAaCOBOM CTPEJIKU J0 y1iopa, a perynsatop Toka «CURRENT» o yacoBoii cTpenke 10
yrmopa.

- IlepexmrouaTenb peKUMOB Ha M3MEPUTEIbHBIX Npudopax «PA» m «PV» ycraHOBUTH B
nosnoxenue «OFFy.

7. TlonKIOYUTh K 3JIEKTPUYECKON CeTH Jab0paTOpHbIN MOJYjlb, UICTOUHUKH MUTAHUS U aJanTepbl
U3MEPUTEIBHBIX IPUOOPOB.
8. BxmrouuTh npuOOpHI:

- Ha nucrounnkax muranus «E1» u «E2» nepexitouarens «I/O» ycTaHOBHTH B mosioskeHHe «I».

- Ha wmynerumerpe «PA» (MumnamnepMmerpe) MEpeKiIovaTeieM peXHUMOB YCTaHOBUTH
npeaen u3MepeHus Toka «20 mAy.

- Ha wmynetumerpe «PV» (BompTMETpe) MepekitoyareNieM peXHMOB YCTaHOBUTH TMperel
M3MEPEHUS MOCTOSIHHOTO HanpskeHus «20 Vy.

9. IlnaBuo Bpamas perynstop HanpsikeHus «VOLTAGE» ycTaHOBUTH HampsiKeHHE HCTOYHHMKA
nutanusa «E2» ¢ 3J1C E2 pasnoe 5 B.

10.  IInaBuo Bpamas peryisatop HanpspkeHus «VOLTAGE» ycTaHOBUTH HanpsbKEHUE HCTOUYHUKA
nutanusg «E1» ¢ 3J1C E1 paBnoe 3 B.

11. [InaBHo u3mensas perynstopom «VOLTAGE» nanpspkenue mcrounuka nutanus «E1» B
uHTepBaie 3-8 B ¢ marom B 1 B cHATh nokazanus muwmuamnepmerpa «PA» u BoibT™erpa «PVy.
12.  PesynbTarel u3MmepeHuid Toka | mo mokazanusM wmminamnepmerpa «PA» u pasHocTu
noteHuuaioB @l - @2 no mokazaHusM BosibT™MeTpa «PV» 3aHectu B Tabnuuy 1 st BCTpeuHOTO
BKJIFOYEHUS] UCTOUHUKOB NUTaHus «E1» u «E2».

13. Ilpm 3amucu TMOKa3aHWK W3MEPUTESIBHBIX MNPHOOPOB CIIEAyeT YYUTHIBATH 3HAKH
COOTBETCTBYIOIINX BEJIUYHUH.
14. N3menuts monsipHocTh noakimtoueHus ucrouHuka «El» ¢ DJIC El x mabopaTtopHomy

monyito. CornacHo puc. 1 KpacHbI MPOBOJA MOJKIIOYUTH K THE3Ny 6, YepHBIH — K THE3dy S,
AJIEKTpUYecKasl TMPUHIUIHAIBHAS CXE€Ma COIJIACHOTO BKIIIOUEHUS HMCTOYHHUKOB «El» u «E2»
npuBesieHa Ha puc. 16.

15.  TloBTOpUTH U3MEPEHUs COTJIACHO MyHKTam 9 — 11.

16.  Pesynbrarel u3mepeHuil Toka I mo mokaszaHusM muuMamnepMerpa «PA» M pasHocTH
noteHuuaioB @l - ¢2 no nokasaHusiM BoibTMeTpa «PV)» 3anectn B Tabiuny 1 /g coriacHoro
BKJIIOUEHUSI UCTOYHUKOB NMUTaHus «E1» u «E2».

17. Ilpm 3amucu TMOKa3aHWA W3MEPUTENBHBIX TPUOOPOB ClEAyeT YYUTHIBATH 3HAKU
COOTBETCTBYIOIINX BEJIMYUH.
18.  Ilo okOHYaHHIO U3MEPEHU BHIKIIOYUTH TPHOOPHIL:

- Ilepekmtoyarens peKMMOB Ha M3MEpUTENbHBIX Hpubopax «PA» u «PV» ycraHoBuTh B
nosioxkenne «OFFy.
- Ha ucrounukax nurtanus «El1» u «E2» nepexmouarens «I/O» ycTaHOBUTH B MOJIOKEHUE

«O».
Tab6mma 1
) Berpeunoe Brtouenue E1 u Ez CornacHoe Bkitouenue Ei u Ez
Ne i/
I, MA ¢1- 02, B I, MA o1- 02, B




O0paboTka pe3yIbTaTOB N3MEPCHHIA:

1. Vcnons3ys nanHbie TaOIULbI 1, TOCTPOTE 3aBUCUMOCTb:
@1 - @2 = f(1).
Hns sToro:

— HanecuTe TOYKH, COOTBETCTBYOIIUE JAHHBIM TaOIHIIbI |, HA KOOPIUHATHYIO TNIOCKOCTh, KaK
NOKa3aHo Ha pUc.2.

— TlpoBemuTe TpSAMy0 JUHHIO C Y4eTOM pa30poca SKCIEPUMEHTAJIbHBIX 3HAYCHUH 10 ee
nepeceueHusi ¢ ocsiMu alcIce U opauHar. [IpuMepHbIid BUI IPSIMO# MTOKa3aH Ha puc. 2.

— Bermme u Huxke HOJIyT-IeHHOf/'I 3aBUCUMOCTH BBIACIUTC ITYHKTUPHBIMH JIMHUSAMU II0JIOCY
pa3dpoca dKCIepUMEHTAIBHBIX JaHHBIX, KaK TIOKa3aHO Ha puc. 2.

P, ‘

Puc. 2

2. Onpenenure u3 rpaduka 3HaYeHHE pa3HOCTH moTeHIMaioB A(pl - ¢2), cooTBeTCTBYyIOIICE
3HaueHuio | = 0, a Taxke TOK KOPOTKOTo 3ambikanus Ik npu ycnosuu A(el - ¢2) = 0.
3. Paccuwmraiite 3nauenue conpotunienus RO mo popmyie:

R, = Alp, —p,)

4. g
5. Onpenenure u3 rpaduka 3HAUYEHUS MOTpelIHOCTe ompenesneHus Toka Al u  pasHocTH
MOTEHIUAIOB AQ:

- Jlns ompenesieHus TIOTPEITHOCTH U3MEPEHHs TOKa MPOBEIUTE MPSIMYIO TTapaIICTbHYI0 OCH
abcrucc (cM. puc.2). [TorpemHocTs onpenenenus Toka Al paBHa MoJI0BUHE pa3HOCTH TOKOB
2Al, COOTBETCTBYIOIIMX TOYKAM TEPECEUCHHS MPOBEICHHONW MPSIMOM ¢ IMOJIOCOi pa3dpoca
IKCIIEPUMEHTATHHBIX JaHHBIX.

- Jlns ompeneneHus MOTPEelIHOCTH U3MEPEHUs PAa3HOCTH MOTEHIMAJIOB MPOBEAUTE MPSMYIO
napajieNlbHyt0 ocu opanuHaT. [lorpenrHocTh onpeneneHus: pa3HOCTH MMOTSHITHAIOB A paBHA
MOJIOBUHE Pa3HOCTH 2A@, COOTBETCTBYIOIIEH TOUKAaM IepecedeHus MPOBEACHHOM MpsAMOH ¢
HOJIOCOM pa3dpoca SKCIIePUMEHTATBHBIX TaHHbIX.

6. CpaBuute 3HaueHue A(Ql - ¢2) co 3HaueHnem E2, mpoBepuB COOTHOIICHHE:
A(pl - 92) - Ap < E2 <A@l - ¢2) + Ag.

=0«



KoHTpo1bHBIE BOIPOCHI:

O0600611eHHbI# 3aKk0H OMa U1 HEOAHOPOAHOIO YYaCTKa IIeTH.

3akoH OMa 1J11 OTHOPOJHOIO yYacTKa LIETH.

3akon Oma 151 3aMKHYTOH 1IETIH.

KakoB ¢usnueckuii cmbica 3IC? B kakux eqununax mmepsiercs DJ1C? Kak onpenemnsiercs

3Hak DJ1C npu pacuere MEKTPUYECKUX LeTei?

Kaxoe HanpaiieHre ToOKa B LIeNMU IPUHUMAIOT 32 MOJI0KUTEIbHOE?

6. Kakoil ¢usnueckuii CMBICT HMEET JJICKTPUYECKUU MoTeHIman? EnuHuma wu3mepeHus
AIEKTPUYECKOTO MOTEHIINANIA.

7. Kakoil Qu3nueckuii CMBICI MMEET HANpsHDKEHHOCTh 3JIEKTPOCTATHYECKOTO M CTOPOHHETO

NS

o

noJieu?
8. HurerpanpHoe u quddepeHInaibHOe COOTHOIIICHHE MEXIAY CHIIOBEIMU U DHEPTe€THUECKUMU
XapaKTepUCTHUKAMHU.
3.5 IlepeyeHb TeopeTHYECKUX BONMPOCOB K IK3aMEHY
(nIIs OTICHKY 3HAHMIH )
1 cemecTp
1. Cucrembr otcueta. CnocoObl 3agaHus JBUKEHHS (KOOPAMHATHBIN, BEKTOPHBIH,
TPAeKTOPHBIN).

2. Kunemarnueckue XapakTEpUCTHKH HOCTYNATEIbHOrO JIBUXKEHUSA. CKOPOCTb, YCKOPEHHE
(HOpMaJIbHOE, TAaHT€HLIUAIbHOE, MI0JHOE). Y paBHEHUS! IBUKEHUSI.

3. Kunemarnueckue XapakTepUCTHKHM BpalllaTeIbHOTO JBM)KEHUSA. YTIJIOBBIE CKOPOCTH,
yckopeHue. CBsi3b JIMHEHHBIX U YTJIOBBIX XapaKTEPUCTUK JBUKECHUS. Y paBHEHUS IBUKEHUSI.

4. Cunsl. UMnynsc. 3akonsl HproToHA.

5. Cuna tpeHus. J[BUykeHue npu HAIMYUHU TPEHUSL.

6. Cuna TspkecTH. Y CKOpeHHe CBOOOJHOIO NaieHHsl. 3aKOH BCEMUPHOT'O TATOTEHHUS.

7. AGcomoTHO TBepAoe Tes0. MOMEHT UMITyJIbCa TeJla U MOMEHT CHJIbI OTHOCUTEIBHO OCH.

8. MomeHT uHepiuH Tesna. MOMEHT MHEpPUMU Tell NMPaBHJIBHOW IeoMeTpUuYecKor (OpMBI.
Teopema I'toiirenca-Ilrelinepa.

9. OcHOBHOE ypaBHEHHUE TMHAMMKH BpaIaTeIbHOTO JABMKEHUS TBEPIOTO Tea.

10. 3akoH coXpaHEHHS UMITYJIbCA © MOMEHTA UMITYJIhCa TBEPJOTO Tela.

11. Pabota cuibl. MOIIHOCTB. DHeprusi. 3aKOH COXpaHEHUsI MEXaHUYECKOW YHEPTUH.

12. OcHOBHBIC TIOJIOKEHHSI MOJICKYJISIPHO-KMHETHUECKOW TEOpuH. MeanpHbIid ras.
OCHOBHOE ypaBHEHUE KHHETUYECKON TEOPUH Ia30B.

13. VYpasuenue MenneneeBa-Knaiinepona. M3opormecchl.

14. BHyTpeHHsI1  SHEprus, CTeNeHb CBOOOABI  Ta30BBIX  MOJEKyJd. 3akoH O
paBHOpAcCHpeIeICHUH SHEPTUHU YaCTHI] 110 CTETIEHSIM CBOOO/IBI.

15. Pacnpenenenne MakcBemna. CpenHsisi KBaJpaTH4YHAs, CpenHss apudMeTHueckas,
HauboJsee BepOsSTHas CKOPOCTH.

16. Pabota rasa. IlepBoe Hayano TepMOJIMHAMUKH U €0 IPUMEHEHHE K H30IPOLIECCAM.

17. TemnnoeMKoCTh (BelIECTBa, MOJIApHAs, yZAelbHas). TermI0oeMKOCTh NMpPU MOCTOSTHHOM
o0beMe, TeIIOEMKOCTh MPU MIOCTOSIHHOM JIaBlieHud. Y paBHeHHe Maiiepa.

18. AnmmabGarmueckuii porecc. Ypapaenue [lyaccona. [TomurporHblii mporecc.

19. HepasenctBo Knay3uyca. DHTponus U TepMOIMHAMHUYECKasi BEPOATHOCTb COCTOSHHSL.
Tenmosast reopema HepHcera.

20. DnexTpocTaTHKa. DIEKTPUUYECKHUE 3apsa/bl U MOJs. 3aKOH COXPAaHEHUs U JUCKPETHOCTb
3apsiaa. 3akoH Kynona.

21. HanpspkeHHOCTh TONg ToueyHoro 3apsaa. [lpununun cynepnosuimu. Teopema
Octporpaackoro — l'aycca u e€ mnpuMeHEHHE K pacyeTy HampsDKeHHOCTH IO HEKOTOPBIX
CUMMETPUYHBIX TEJ: 3apsLKEHHBIX III0CKOCTH, cepsl, 11apa, 0ECKOHEYHOTO LIUIUHPA.

22. Pabora cui mouss py niepeMenieHnn 3apsiioB. LupKymsinus BeKTopa HaNpsKEHHOCTH.
[ToTeHunan 1 SKBUMOTEHINANIbHBIE TIOBEPXHOCTU. ['paiueHT NoTeHIaNa U Hanps>KEHHOCTD MOJIS.



23. TIpoBOIHUKM BO BHEUIHEM OJJIEKTPOCTaTUYECKOM Tmosie. HampspkeHHOCTh monsd y
MOBEPXHOCTH MPOBOHUKA U €€ CBSA3b C IOBEPXHOCTHOMN IIIOTHOCTHIO 3apsijia.

24. DnextpoemkocTb. Konnencaropsl. CoeqHEHNE KOHIECHCATOPOB.

25. Jwanextpuku. [lonspusanus AU31EKTPUKOB.

26. DHeprus U MIOTHOCTb SHEPTUU IIEKTPOCTATUYECKOTO MOJIS.

27. DNeKTpUYeCKUid TOK. DIEKTPOJBIKYILAS CHUJIa, PA3HOCTH MOTEHIINAIOB U HANPSDKEHUE.

28. Cuna TOKa, IJIOTHOCTh TOKa. 3akoHbl Oma (A1 ydyacTKa ILeNH B HMHTErPajJbHOM U
nuddepeHraIbHOM BUIE, JUT TOTHOHN e, JUT HEOJHOPOAHOM LIemnH).

29. ComnpoTuBlieHHE MPOBOJAHUKOB. 3aKOHBI IOCIEIOBATEILHOTO M MapajlieIbHOIO
COETUHEHMUSI.

30. PaboTa 1 MOIIHOCTH B IIETIH MTOCTOSTHHOTO TOKa. 3akoH J[xoyist — JIeHma.

31. Pa3BerBnenHsble nenu. 3akoHbl Kupxroda.

2 cemecTp

1. MarautHoe 1oJjie TOKa ¥ €ro XapaKTePUCTHKHN: MHAYKLIUS W HaNpsHKeHHOCTh. [IpuHImmn
cyneprno3unuy. 3akoH buo-Casapa-Jlamaca.

2. MarHuTHoOe 1oJjie MPSIMOT0 M KPYTrOBOTO TOKOB. 3aKOH MOJHOTO TOKA.

3. Pabota, coBepiiaemas Hpu INEpPEMEIIEHUU IMPOBOJHUKA C TOKOM B MarHUTHOM IIOJIE.
MarauTHbII TOTOK.

4. JlelicTBME MarHUTHOTO NOJIs HA ABWXKYLIMiics 3apsn. Cuina Jlopenna

5. Cuna, nedcTBylomas Ha SJEKTPUYECKUHA TOK B MAarHUTHOM Iojie. BUTOK ¢ TOKOM B
MarHUTHOM I10J1e. MarHUTHBI MOMEHT BUTKA.

6. DHeprus v IIOTHOCTh YHEPTUU MAarHUTHOTO TIOJIS

7. DOnexrpoMaruutHas uHAykuus. Oneitel @apanes. 3akon Papanes. IlpaBuno Jlenua.
DIEeKTPOIBMKYINAs CHJIA HHIYKIIMYA ¥ MHIYKIMOHHBIA TOK.

8. BzaumopeiicTBie MPOBOAHUKOB ¢ TOKOM. 3aKoH Amnepa. Cuina B3auMOACHCTBUS MEXKIY
JBYMSI TTApAIIJIEIbHBIMU TIPOBOJHUKAMHU C TOKOM.

9. Camounaykuus. UHIyKTUBHOCTb. DKCTPATOKU 3aMbIKAHUSI M pa3MbIKaHUS 3JIEKTPUUECKOM
uenu. Bzaumounaykmus. Tpancdopmarop.

10. Knaccudukanuss BemecTB B MpHpPOJe IO MarHUTHBIM cBoiictBaMm. /Jlua-mapa-
(beppOMarHeTHKH 1 UX CBOWMCTBA.

11. MexaHuueckue KoneOaHusl.

12. Dnekrpuueckue koneOanus. KoneOaTenbHBI KOHTYp. YpaBHEHHE CBOOOIHBIX U
3aTyXarolluX eKTpudeckux konedanuil. CoOcTBeHHas yacToTa KojeOaHuil. JlekpeMeHT 3aTyxaHus,
TOOPOTHOCTH KOJIEOATEIHLHOTO KOHTYpA.

13. BeIHYXI€HHBIE AJIeKTpHUecke Konebanus. [lepeMeHHbI TOK U ero XapakTepuCTUKU

14. DnexTpoMarHUTHBIE BOJIHBI (YpaBHEHUE).

15. OcHOBHBIE 3aKOHBI T€OMETPUUECKOI oNTHKH. BookoHHas onTHka

16. BsammogeticTBue cBera ¢ BemectBoM. [lornomenue. PaccenBanue. [lonspusanms cBera.
3akoH Mamoca. 3akoH bproctepa. AHu3oTponHble cpenbl. JBoitHoe myuenpenomienue. lpuzma
Huxous.

17. Nnrepdepenuus cera. Konbua Hetorona. [TnockonapasienbHas miiacTHHKA.

18. udpaxmus cBera. Pacuer nudpakiiioHHON KapTHHB MeTOI0M DpeHerts.

19. Iudpaknmonnas pemerka U e€ xapakrepucTuku. Judpakuus cBera Ha
IPOCTPAHCTBEHHBIX PEIIETKAX.

20. T'onorpadust u e€ mpuMeHeHHE.

21. mcriepcus cBeTa M €€ dIIEKTPOHHAS TEOPHSL.

22. AGCONIOTHO YepHOE Tesl0. 3aKOHBI TEIUIOBOTO M3Iy4eHMs YepHOro Tena. Onruyeckas
MUPOMETPHSL.

23. ®orornexTpuueckuit 3pdexT. 3aKoHbI U KBAHTOBAsi TEOPHUS BHELIHETO (HOTOdPdeKTa.

24. Dddexr Komnrona.

25. VYpaBuenue Illpénenrepa (3HaThb BHJBl YypaBHEHMH U OOO3HAYEHHUS BEJIUYMH).
CooTHotieHrne HeomnpeaeaeHHocTel. Bomnsl ae bpoiins u ux cBoicTBa.

26. Crpoenue atoma. [Toctrynatsl bopa. ®opmyna bansmepa-Punbepra.



10.

11.

12.

13.

14.

15.

27. BpIHYXJICHHBIC KBAHTOBBIC ITePEX0Ibl. JIazepsl.
28. CnonHrtanHoe u3inydeHue. JIroMuHeCHeHINs U €€ TPUMEHEHHUE.

3.6 IlepeyeHb THMOBBIX MPOCTHIX MPAKTHYECKUX 3aJaHUI K IK3aMeHY
(U1 OLIEHKH YMEHUIA)
1 cemecTp

Kouneco, nmest yactoty Bpamienus 720 06/MHUH, ¢ HEKOTOPOTO MOMEHTA BPEMEHH HAaUYWHAET
BpaIaThCs 3aMEIJIEHHO C YITIOBBIM YCKOpeHHeM 2 pan/c’. OnpeaennTte depes3 Kakoe BpeMs
KOJIECO OCTAaHOBUTHCS M KaKOE YUCIIO 000POTOB OHO CAETAET A0 OCTAHOBKH.

Hakyionnass 1utockocTh, mMeromas iuHy 2,5 M, oOpasyer yron 300 ¢ ropu3OHTOM.
Onpenenute KO3pOUIMEHT TEpHUS Tela O IUIOCKOCTh, €CIH TEeJNO, JIBUTAsCh
PaBHOYCKOPEHHO, COCKaIb3bIBACT C INIOCKOCTH 32 BpeMs paBHOE 2 C.

I'paHata, JIeTsmas co CKOpocThio 15 M/c, pasopBaiack Ha Ba OCKOJIKa Maccamu M, =6 kru

m, =14 kr. CkopocTs OOJBIIEr0 OCKOJKA paBHA 24 M/C, OH JBIXKETCS MO HAIPABICHHIO

JBUKEHMS rpaHaThl. HaliTu CKOpOCTh U HanpaBJIEHUE IBUKEHUSI MEHBIIIETO OCKOJIKA.
Jlerkasi HUTh C MPUKPEIJICHHBIM K HEHl Ipy30M Maccoil 2 KI HaMOTaHa Ha CIUIOIIHOM Ball
pamuycom 10cm. Ilpu pasMaThiBaHME HUTHM Tpy3 OIycKaeTcs ¢ yckopenmem 0,5 m/c2.
Onpeznenure Maccy ¥ MOMEHT MHEPLIMU BaJia.

OaHOPOHBIN 1Iap CKAThIBAETCSI 0€3 CKOJIBKEHUS C IIIOCKOCTH, HAKJIOHEHHOM 1ot yriiom 150
K TOPU30HTY. 3a KaKoe BpeMsl OH IPOMJIeT MyTh 2 M U KaKoi OyleT ero CKOpOCTh B KOHLIE
nytu?

B 6amnone oonemom 0,4 M® HaXOMUTHCS kuciopon maccor 1,2 xr u 0,5 kr Boabl. bannon
HarpeBaeTcs 10 Temrepatyps 3000 °C, mpu 9ToM Best Bosia mpeBpamaercs B map. Onpeienure
JlaBJieHNe B OaJUIOHE MOCIIe HarpeBaHMUs.

HaiiTu sHepruio TemaoBOro JBUKEHUS MOJIEKYN, COJAEpPKAIMXCS B JIBYXaTOMHOM Trase
Maccoif 2 KT, HMEIOIIUM TLIOTHOCTH 5 Kr/M3 u Haxoxsmmmes 1o gasiaenuem 100 xITa.
Kucnopon maccoit 500 r Harpet npu noctostHHoM faBieHuu Ha 60 K. Haiitu xonmdectBo
TEIUIOTHI, MOJIyUEHHOE ra3oM, U3MEHEHHE €r0 BHYTPEHHEH DHEPIMM U COBEPIICHHYIO UM
pabory.

Azot Maccoit 10 r, HaxoaAMMNCS TPU HOPMAJIBHBIX YCIOBHUSAX, CKUMaeTcs 10 oobema 1,4 1.
Haiitu naBnenue, TemmnepaTypy rasa mnocie Ckarus, €CiIu a30T CKUMaeTCsl aluabaTuyecKu.
Onpenenuts paboTy cxaThs rasa.

Kucnopox maccoit 20 r HarpeBaercs ot temmeparypsl 200 °C mo temmepatypsr 220 °C.
Haiitu u3meHeHne 3HTPONHH, €CITU HarpeBaHHe MIPOUCXOIUT U300apHUeCKU

Jlen, nmerormuii Maccy 10 T, B3aThIif npu Temmnepatype -20°C, HarpeBaeTcs 1 MpeBpaIaeTCs
B nap. HaliTu u3smMeHeHne SJHTPONUY NPU TaKOM NPEBPALLEHUH.

JIBa TOHKMX JUIMHHBIX MPOBOJHUKA 3apsSKEHbl PAa3HOMMEHHBIMU 3apsiiaMd C JIMHEHHOMN
wioTHOCTHIO 3apsya 200 MxKn/M u pacnonokeHsl mapajuieabHO Apyr Apyry. PaccrosHue
Mexay npoBoaHukamu 10 cm. KakoBa HampsKeHHOCTb 3JEKTPUUYECKOTO MOJS B TOUKE
OTCTOALIECH OT OJTHOTO NMPOBOJHUKA HA PACCTOSHUU T1= 15 CM M OT Apyroro Ha pacCTOSIHUU
r,=16 cMm.

OnexrpoeMKocTh KoHneHcatopa 0,4 Mx®, korna oH 3amosiHeH Bo3ayxoM. Konpaencatop
3apsikeH 10 pazHocty noreHnuanoB S00 B. Onpenenure nu3MeHeHUE SHEPTUU KOHIEHCATOpa
U paboTy CHJI 3JEKTPUUECKOTO OIS MPH 3aMOJHEHUH KOHJEHCATopa TPaHC(HOPMATOPHBIM
macioM (€ =2,5), eciu KOHAEHCATOp OTKIIIOYEH OT UCTOYHHUKA.

Hampsbxkenne Ha KOHIIAX NpoOBOJHMKA comporuBieHneM 5 Om 3a 0,5 ¢ paBHOMEpHO
Bozpacrtaet ot 0 1o 20 B. Kaxoii 3aps1 npoxoauT depe3 MPOBOAHUK 3a 3TO BpeMs?

DJ1C akxkymynsaropa apTomoouist 12 B. Ilpu cune Toka 3 A ero KIIJI pasen 0,8. Onpenenuts
BHYTPEHHE COIIPOTUBIIEHUE aKKyMYJISITOpA.

2 ceMecTp
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[To aByM OECKOHEYHO MAJUHHBIM NPSIMOJIMHEWHBIM MPOBOAHMKAM, HAXOISAIIMMCS Ha
paccrosiHuu 50 cM Ipyr OT Ipyra, B OJHOM HalpaBiIeHUH TEKYT TOKU |1 u |2 cuitoit mo 5 A.
Mexny npoBOAHUKaAMHU Ha paccTossHud 30 CM OT TEpPBOr0 PACHOJIONKEH KOJIBIEBOU
MPOBOJIHUK, cuiia Toka |3 B koropom paBHa 5 A. Paamyc konwsua 20 cm. Onpenenutb
UHAYKIHUIO M HAaNpsHKeHHOCTh MAarHUTHOTO TMOJIS, CO3/1aBaéMOro TOKaMH B IIEHTpE
KOJIbLIEBOTO ITPOBOHUKA.

ITo KOHTYpY B BUI€ PABHOCTOPOHHETO TpeyrojbHuKa uaet Tok 40 A. CtopoHa TpeyrojibHUKa
30 cm. OnpenenuTb MAarHUTHYIO HHAYKIMIO B TOUKE IEPECEUEHHUs BBICOT.

JIBa mpoTOHA ABMKYTCS MapaJuICIIbHO IPYT APYTY C OAMHAKOBOK ckopocThio 300 kM/c. Haiitu
OTHONICHHE CUJI MAarHUTHOTO U 3JIEKTPUUECKOTr0 B3aUMOCHCTBUSI JTAHHBIX MPOTOHOB.

DJIeKTPOH BJeTaeT B MArHUTHOE T0JIe CO CKOPOCThIo v =10° M/c mox yriom 30° k unykiuu

B (B=10"° Tu). HaiiTi pamMyc M IIar BUHTOBOIl JHHHH, 1O KOTOPOl OyIeT JBHIaThCs
AJIEKTPOH.

[IpoBoanuk nnvuuHOM 0,2 M 1 Maccoil 1 Kr moJBeIIeH TOpU30HTAIBLHO Ha IBYX BEPTUKAIbHBIX
NpYy>KMHAX B MarHUTHOM ToJie ¢ uHAYyKIuel B = 1 T, BeKTOp KOTOpOH NMEPIeHAUKYIISIPEH
npoBoAHKKY. OmpenenuTs CHIy TOKa 4pe3 MPOBOJHUK, MpU KOTOPOH OH He OyneT
pacTAruBaTh MPYKUHBI.

B pa3pbIB IpOBOJIOYHOTO KOJIbLIA paguycoM 12 cM BKJIFOUEH KOHJAEHCATOp eMKOocThio C =12
MK®. Kombl10 pacnosiokeHo B OJHOPOJHOM MAarHMUTHOM II0JI€, CHJIOBBIE JIMHUU KOTOPOTO
NEePHEHANKYIISPHBI IUIOCKOCTH KoJibLa. MHYKIMs MarHUTHOTO MOJISI IJIABHO U3MEHSIETCS CO

AB
CKOPOCTBIO i =0.05 Tn/c. OnpenenuTs 3apsii KOHACHCATOPA.

Ha xatymky conporunenuem 0,70M u nunaykrusHocthio 0,2 I'n mogaercsa Hanpsbkenue 100
B B Teuenue 0,3 c. Kak U3MEHUTHCS IIpU 3TOM TEMIIEpaTypa MeIu KaTyIIKH, €CJIM €€ Macca
2, 5 Kr, a U30JIALUs HE yCIIeeT HarpeTbes?

W30nupoBaHHBIN IPOBOAHUK U30THYT B BUJIE IPSMOTrO yria co ctopoHamu 20 cMm kaxnaas. B
IUIOCKOCTH yIJla MTOMEIEH KOJIbLEBOM MPOBOAHUK paanycoM 10 cM Tak, YTO CTOPOHBI yria
ABIIIIOTCA KacaTelabHbIMU K Kosiblly. HaliTm MHAykuuioo B neHTpe Koibla. CHilbl TOKa B
MIPOBOJHMKAX paBHBI 110 2 A. BiusiHue noBOASIIIMX TPOBOJIOB HE YUUTHIBATD.

JIBa IIMHHBIX apajUIeIbHBIX IPOBOIAa HAXOAATCA Ha pacCTOSHUU I = ScM ApyT ot apyra. [lo
IIPOBOAAM TEKYT B MPOTHMBOIOJOKHBIX HANPaBICHUSIX OAMHAKOBbIE TOKM cuioi | = 10 A
Kaxaplid. HaliTh Hanps>KeHHOCTh MarHUTHOTO TOJISL B TOUKE HAXOMSIIEHCS HA PacCTOSIHUM
=2 cM OT OJHOIO U I2=3 CM OT JAPYyroro npoBoja.

T[IpOTOH JABMKETCA B MATHUTHOM MOJI€ HAMPSKEHHOCTHI0 10° A/M 110 OKPY’KHOCTH PanycoM
2 cM. HaiiTi KHHEeTHYECKYIO SHEPTUIO TPOTOHA.

ONEKTPOH, YCKOPEHHBIH pa3HOCTh MOTEHLIMAIOB 6 KB, BieTaeT B OJHOPOJHOE MAarHUTHOE
nione oz yriaom 30° k manpasnenuio nons B=13 mTo. HaiiTi paguyc U mar BUHTOBOM THHUH.
[TpoBopstuii ctpexens Maccoil 200 r HAXOAUTCS Ha TOPU3OHTAIBHBIX PEIbCaX, PACCTOSIHUE
Mexy kotopbiMu 1 M. Bee cuctema pacrnosio’keHa B MAarHUTHOM 1oJie ¢ uHaykmueit B = 0,5
T, HanpaBIEeHHON BEPTUKAIIBHO, CTEPKEHb MEPIEHAUKYIISPEH penbcaM. [lpu nponyckanuu
10 CTPEKHIO ToKa | = 4 A, OH JIBIYKETCS MOCTYHATENBHO ¢ yCcKopeHueM 6 M/c2. Onpeaenurs
KOA((UIIMEHT TPEHUS MEKY CTPEKHEM U PEIbCAMH.

KpyroBoii IpoBo ANl KOHTYP MLI0Maabio 400 cM? pacronokeH B OTHOPOIHOM MATHUTHOM
noJsie ¢ uHAyKuMen 4 Ti Tak, 4TO €ro MIOCKOCTh MEPHEHAUKYISIPHa MAarHUTHBIM JIMHUSIM.
Conporusnenue koHTypa 100 Om. IIpu nmoBopoTe KOHTYpa 4Yepe3 MONEPEUHOE CEUEHUE €TO

nipoBoauKa mpomen 3apsa AQ = 0,8 MKi1. Ha kakoii yros moBepHYIN KOHTYp?

Ha karymiky, conpoTuBieHle U UHIYKTUBHOCTh KOTOpou paBHBI 10 OM u 58 MI'H, nogaercs
MOCTOSTHHOE HampsbkeHue. Yepe3 kakoe BpeMs cujia TOKa B KaTyIIKe JOCTUTHET 3HAYCHUS
PaBHOTO MOJIOBUHE YCTAHOBUBLIEHCSI CUJIBI TOKA?

Onpenenuts 3Hepruro GOTOHA, U3IYy4aEMOro aTOMOM BOJIOPOJIa IPU MEPEXOJIE IIEKTPOHA €
TPETHETO YHEPTETUUECKOIO YPOBHS Ha MEPBBIN, a TAaKXKe JUIMHY JIEKTPOMAarHUTHON BOJIHBI,
COOTBETCTBYIOIYIO 3TOMY (DOTOHY
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[TapamienpHBIN My4OK MOHOXPOMATHYECKOTO cBeTa (A = 662 HM) majaeT Ha 3a4ePHECHHYIO
MOBEPXHOCTh U TNpou3BoauT Ha Heé nasineHue 0,3 Mklla. OmpenenuThs KOHLIEHTpALMIO
(OTOHOB B CBETOBOM ITy4KE

Onpenenuts 3HEprur0 GOTOHA, U3TYIaEMOT0 aTOMOM BOJIOPOJIA IIPU MEPEXO/e SJIEKTPOHA C
TPETHETO YHEPTEeTHUECKOI0 YPOBHS Ha MEPBBIM, a TakKe JIMHY 3JEKTPOMAarHUTHON 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 IMPOXOAUT YEPE3 MOJIAPHU3ATOP U aHAIIU3aTOP, YIoJl
MEXY I'NTaBHBIMU IINIOCKOCTAMH, KOTOPBIX COCTABIISICT & . Ilocne MPOXOKACHUA CBETA UCPEC3

3Ty CHCTEMY OH IIONAJAaeT Ha 3€pKajJ0 M OTPa3UBLIMCh BHOBb IIPOXOIUT 4Yepe3 Hee.
[IpeHeOperast TOMIIOMIEHHEM CBETa, ONpPENEIUTEe HHTEHCHBHOCTH | cBera mocie ero
00paTHOrO MPOXOXKICHHUS.

TodeuHblii UCTOYHUK CBETAa C JJIMHOW BOJHBI  PACIOJOXKEH HA PACCTOSSHUM  TEpPEN
nradparMoii ¢ KpyriaslM oTBepcTHEM aAuameTpoM. OnpeaenuTe paccTosHue OT JuadparMsl
JI0 TOYKH HaOJIIO/IEHHUs, €CIIU OTBEPCTHE OTKPBIBAET TPU 30HBI DpeHers.

IToxa3atp, UCIOJIB3Ys] COOTHOLIEHUE HEONIPEAEIEHHOCTEN, YTO B SIPE HE MOT'YT HaXOAUTHCS
AJIEKTPOHBI. JIMHENHbIE pa3MepHI sijipa IPUHATH PaBHBIM 5 (M.

I'amma-¢poToH ¢ anuHON BonmHbl A =1,2nm B pe3ynbTaTe KOMITOHOBCKOTO PAacCesHHS HA

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

Haiitu cBeToBOC naBiieHHE HAa CTCHKH dekTpuueckoit 100 — BatHOM nammbel. Koba mamrbsl
npecTaBisieT coboi chepuueckuii cocyn paanycom 5 cm. CTeHKH Jamibl oTpaxaroT 4 % u
nponyckaroT 6% nagaromiero Ha Hux ceta. CuMTarh, YTo BCsl HOTpedIsieMas MOIIHOCTh UJET
Ha U3JIy4YCHHE.

Ha nudpakunonnyro pemerky, umeromyto 200 mtpuxoB Ha 1 MM, HOpMaJIBHO MAJaeT CBET
OT paspsaHod TpyOku ¢ BomopoaoM. [lon KakuM HaMMEHBIIUM YIJIOM JUGPAKIHH
MaKCHMYyMBbI JIMHUM COBMAJIA0T?

Haiinure pagnyc nepBoro teMHoro kosiblia HeroTOHA, €Ciiv MEXAy JUH30M U IJIACTUHKON
Hanmut 6enzon (N =1,6) . Panuyc kpuBu3Hbl muH3b! 1 M. [Tokazarenu npenomieHus MaTepuana

JUH3BI U TUTACTUHKH OJMHAKOBHI. HaOmronenne BeneTcst B oTpaxkeHHOM cBete ¢ A =589 rm .
Ha noBepxHocTh MeTayuia magaer usinydeHue ¢ JnHoN BoiHbl 280 HM. Ilpu HexkoTOpoMm
3aJIepKHUBAOIEM HalpsHKeHUH (OTOTOK mpekpamaercs. [Ipn u3aMeHeHun JUIMHBI BOJHBI HA
20 HM 3aAepKUBAIOIIMKM MOTEeHIMaN Npunuioch yBennuuth Ha 0,34 B. Onpenenuts 3apsij
AJIEKTPOHA, CYUTAs MOCTOSHHYIO [[11aHKa U CKOPOCTH CBETAa N3BECTHBIMM.

[Tyyok ecTeCTBEHHOIO CBeTa MPOXOAMUT yepe3 JBa HUKOJL. ONpeneiauTb yroia MexAy uX
[JIABHBIMU ONTHYECKHMH OCSMH, €CIM WHTEHCHUBHOCTH CBETA, BBILIEAIIETO W3 BTOPOTO
HUKOJIS1 paBHA 12% WHTEHCUBHOCTH CBETA, MAJAIOIIETO Ha MepBbIi HUKOIb. [loTepu cBeTa B
KaxxJ1oM HUKoz€e 20%.

DJIEKTPOH ABUKETCS MO OKPYKHOCTH paauycoMm 0,5 ¢cM B OJTHOPOAHOM MarHUTHOM TIOJIE C
uHaykuuen 8 MTn. Onpenenute JUIMHY BOJHBI A€ bporis.

Ha noBepxHOCTh MeTajula majgaer u3ilydeHue ¢ JUIMHOW BoiHbI 280 HM. IIpn Hekotopom
3aJIepKUBAOIEM HANpsHKeHUH (OTOTOK mpekpamaercs. [Ipy u3MeHeHUH JJIMHBI BOJIHBI Ha
20 HM 3aaepkuBaOIIMK noteHuuan ysennuwics Ha 0,34 B. Onpenenuts 3apsij 3J€KTPOHA,
cuMTas NOCTOSHHYIO [I11aHKa U CKOpPOCTh CBETAa N3BECTHBIMM.

PaccTosHue Mexay MATHIM U IBaJaTh MATHIM CBETIBIMH KosibllaMd HbroTOHa paBHO 9 MM.
Paguyc xpuBu3HBI MH3BI paBeH 15 M. HailTu nnmHy BOJTHBI MOHOXPOMAaTHYECKOIO CBETA,
Ma1al0IIero HOpMaabHO Ha ycTaHOBKY. HaOntoienrne mpoBoAUTCS B OTPAXKEHHOM CBETE.

3.7 IlepevyeHb THNOBBIX MPAKTHYECKUX 3aJaHUI K IK3aMeHY



(st OLIEHKW HABBIKOB U (WJIH) OIIBITA ACSITEILHOCTH)
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1. Teno Bparaercst paBHO3aMEIJIEHHO. YKaKUTE HANPaBJIEHHE YTIIOBOM CKOPOCTH

2. Kak W3MEHUTBCS MOMEHT HWHEPpUHU KPECTOBHMHBI MasTHUKA, €CJIM T'PY3bl Ha CTECPIKHAX KPECCTOBHUHBI

MIEPEIBUHYTH OJMKE K OCH BpaIleHUs (CM. pUCYHOK)?

3. B Tpéx BepuimHax KBajpaTa pa3sMelleHbl TOYeUHbIe 3apsiibl: —(, +q, +q (q > 0) (cM. pucynok). Kyna

HalpaBJeHa KyJOHOBCKasl CHJIa, IEHCTBYIOIAs CO CTOPOHBI 3TUX 3apsIOB HA TOUCUHBIN 3aps +24,
HaxOoJAIIUICS B LEHTpE KBaapara?

[locnenoBarenbHOE WM TMapajieNOHOE ceelnHHE HEoOXOOUMMO NPHUMEHHUTH i OOMOTOK IBYX
HarpeBarteliel, ONyIEHHBIX B CTaKaH ¢ BOJOH, YTOObI BOJIa CKopee 3aKurnesna?

AGCOIOTHBIE MTOTPEITHOCTH TPEX EANHUYHBIX N3MEPEHNH TnaMeTpa IaprKa paBHbl COOTBETCTBEHHO
0,01 MM, 0,02 mm u 0,0lmMMm. Haiitu cpemHee KBaapaTHYHOE OTKJIOHEHWE 3HAYEHUS HU3MEPSIEMOM
BEJIMYHH.

C nomMomp0 ammnepMeTpa MpoBENECHO HM3MepeHue cuibl Toka. Kiacc touHoctn ammepmertpa 0,5.
[IpenensHoe 3Hauenue mpubdopa 200 MA. 3anumnTe MHCTPYMEHTAIBHYIO HOTrpemHocTh. OTBET
MIPEJICTaBUTh B MA

Ha xapanmamr wamoramu 10 BUTKOB MeOHOW TPOBOJOKH. JlTMHA HAMOTKH, HW3MEpEeHHas
MITAaHTCHIIMPKYJeM, coctapmia 12,4 mMm. OmpenenuTe ¢ y4ETOM MOTPENTHOCTH PaglyC METHOU
npoBoioku. [lorpemnocts m3mepenus mranreHupkyns 0,1 MM. PesyipTat n3amepenuii npeacraBbTe
B MIJJTUMETPAX.
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Ilo mpoBOJIOYHOMY KOJBIYy NPOTEKAeT TOK (CM. PHCYHOK). YKaXUTE HaIpaBlIeHHE BEKTOpa
MarHATHOW WHAYKIWHU B IIEHTPE KOJbIIA.

Kak MakcuManabHO YMCHBUINTL MHAYKTUBHOCTH KAaTYHIKU C JKCJIC3HBIM CCPACUYHHKOB IIPU YCJIOBHU,
YTO €€ UIMHA U NTONIEPEIYHOEC CEYCHNUEC OCTAHYTCS HEH3MEHHBIM?

B 3aMKHYTHII KOHTYp B Te€UEHHUE MEPBBIX 3-X CEKYHJ BIBHUTAIOT MarHuT, B TEYEHUE CICAYIOMUX 3-X
CCKYHA MAarfHuT IIOKOUTCA, B TCUYCHUC IMOCIICAYIOIIHX 3-x CCKyHA €T0 BBIHMMAIOT M3 KOHTYpa.
[IpomexxyTku BpeMeHH, KOT/Ia B KaTYIIKE HE TeUeT TOK...

Haz[ COJICHOMIOM Ha IMPYXUHE MOABCIINBAIOT TOHKUE CTCPXKHU U3 MATKOI'O JKE€JIC3a, YyryHa, MCIU.
Uepes coieHOU I IPOITyCKAIOT MOCTOSTHHBI TOK. Kakoit n3 cTep:kHel MoJHUMETCS BBEpX ?

Kak wm3menutcs coOcTBeHHas 4acTtoTa KojeOaHMW B Koie0aTrelnbHOM KOHTYpe (CM. PHCYHOK),

TOKA3aHHOM Ha PHCYHKE TpH 3aMbIkanmn kmoua K .

SN

L C C

Kak m3MeHuTCs X0 MasTHUKOBBIX YacOB MPH HACTYIUIEHUH KapKUX JETHUX JHEW 1O CPaBHEHMIO C
XOJIOJTHBIMU 3UMHHMMH, €CJTH Yachl YCTAHOBJIEHBI B HEOTAINTUBAEMOM ITOMEIIEHUH (CTEP)KEHb MITHHUKA
MeTaJUTMIECKHii)?

CBeT majaeT Ha MIOCKYIO MIIACTHHKY M IOJHOCTBIO MOMVIOIAETCs. YTO0JI MaJeHNs OTIINYEH OT HYJIS.
B kaxom HampaBneHuu OyAeT JBUTAThCS TUIACTHHKA?

Mertannuueckas IUIACTHHKA MO ICHTCBUEM PEHTTCHOBCKHUX JIydel 3apsaniack. KakoB 3Hak 3apsiia
IUTACTUHKA?

Kakoii nudpoit Ha pucyHke 0003Ha4YEH IEKTPOHHHBIN EPEX0/1 B aTOME BOJIOPO/Ia, COOTBECTBY IO
cepun bansmepa?
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4. MeToan4yeckue MaTepuaJbl, Onpeaesonue Npoueaypy oueHnBaHusA
3HAHMIi, yMEeHUIi, HABBHIKOB M (WJIN) ONbITA 1eSITeJIbHOCTH

B rtabmuue mpuBENEHBI OMMCAHUS MOPOIEAYpP NPOBEAEHUS KOHTPOJIHHO-OIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 00YUYEHUS C IIOMOIIBIO OLIEHOUHBIX CPE/ACTB B
COOTBETCTBUU C paboyell mporpaMMoin AUCUUILINHBIL.

HanmenoBanue
OLEHOMHOTO OmnwcaHus MPOLEAYPHI IPOBEACHUS KOHTPOIFHO-OIIEHOYHOTO MEPOTIPHUSTHS M MPOIETYPHI
OILICHMBAHMUS PE3YNNbTAaTOB O0YUCHHUS
cpencTaa

[IperonaBarens Ha YCTAHOBOYHOM 3aHSATHH JOBOIUT 0 OOYJAIOIIUXCS: TEMBI, KOJINYECTBO
3amaHuil B KOHTPOJBHOH paborte. KoHTponpHas pabora mOmKHA OBITH BBITONHEHA B
YCTaHOBJICHHBI CPOK W B COOTBETCTBUHM C MpaBMWIaMH K O(OPMICHHIO (TEKCTOBOH WU
rpadudeckoii acteit), chopmynupoBanHeEIMA B [Tomoxxenun «TpeboBaHMs K 0QOPMIICHHIO
TEKCTOBOM M Trpaduyeckoil NokyMeHTaruu. HOpMOKOHTpONb» B TOCIEeTHEH pemaKIHH.
BrinmonHeHHass KOHTpoJbHAsE paboTa nepenaercs Uil ITIPOBEPKU IIPENOJAaBaTeNio B
yCTaHOBJICHHBbIE CPOKH. Eciu KoHTponbHas paboTa BBIIOJHEHa HE B COOTBETCTBHU C
yKa3aHUsIMU MJIM HE B TIOJTHOM 00beMe, OHA BO3BpAIllaeTCsl Ha 10paboTKy

KontponsHas padora

Jukrant 1o (opMynamM IPOBOAWTCA BO BpeMs MPAaKTHYECKHX 3aHATHH. Bo Bpems
MIPOBEJCHUS TUKTAHTA MOJIB30BATHCSI yUeOHNUKAMH, CIPAaBOYHUKaMHU, KOHCTIEKTAMH JICKIUH,
JlukrtaHt no GopMynam | TeTpamsMH IS IPaKTHUECKHX 3aHATHH He paspelieHo. [IpenonaBarens Ha NpaKTHYECKOM
3aHATHH, OPEALICCTBYIOIIEM 3aHATHIO MIPOBEACHUS JUKTAHTA, JOBOJUT J0 O0YJIarOUIUXCS:
TeMy, KOJIMUECTBO 3aaHUil B TUKTAHTE, BPeMsl BBIIOJIHEHHS

TeCTI/IPOBaHI/Ie MPOBOAUTCH IO pE3yJibTaTaM OCBOCHUS TEM WJIH Ppa3aCioOB JUCHUIIIINHBI UJIN
10 OKOHYAaHUIO €€ H3Y4YCHUSA BO BPEMA MNPAKTUYCCKUX 3aHaTuid. Bo BpEMs NPOBCACHUSA

TectupoBanue TECTUPOBAHUS IOJIH30BAThCS Y4COHUKAMHM, CIIPAaBOYHHMKAMH, KOHCIIEKTAMH JICKIHH,
(KOMITBIOTEpHBIE TeTpaasaMHU Ul NIPAaKTUYECKUX 3aHATUN He paspeuieHo. IIpenonasarens Ha NPaKTUYECKOM
TEXHOJIOTHH) 3aHATHUM, IPEIIIECTBYIONIEM 3aHATHIO IPOBEICHUS TECTA, JOBOJUT 10 00YUAIOLIUXCS: TEMBI,

KOJIMYECCTBO Sa)laHI/Iﬁ B TECTC, BPEMs BbIIIOJIHCHUA. PeSyJ’ILTaTLI TCCTUPOBAHUA BUIOHBI
obydaronieMycs Ha KOMITBIOTEpE Cpa3y MOCIIe MPOXOXKACHUS TeCTa

3amuTa nabopaTopHbIX pabOT MPOBOAUTCS BO BpeMs J1a0OpaTOpHBIX 3aHATHi. Bo Bpems
NIPOBEJICHUSI 3aIlIUTHI Ja00paTOpPHOW pabOTHI MOJIB30BATHCS YUCOHUKAMU, CIIPAaBOYHUKAMH,
KOHCIEKTaMH JIKLIUi, TETpaJsiMH HE Pa3pelieHo.

IMpenopaBareny Ha naboparopHOil paboTe, MPEALIECTBYIOIEH 3aHATHIO IPOBEICHUS
3aUThl  Ta0OpaTOpHOH pPabOTHI, JOBOAMT 10 OOyYAIOIUXCS: HOMEP 3alHIaeMOM
nabopaTopHOi paboThI, BpeMs Ha 3aIIUTY Ja00paTOpHON pabOoTHI.

[penopaBarenpy uHPOPMUPYET OOYYAIOMIMXCA O pe3ylbTaTax 3allUuThl J1abopaTOPHON
paboThI cpasy mocje ee KOHTPOJIbHO-OIIEHOYHOTO MEPOIIPHSITHUSI

JlaGoparopnas pabota

I[J'ISI opraHus3alvi M MPOBCACHUA HpOMe)KYTOqHOﬁ aTTeCTallui COCTaBJIAIOTCA THIIOBBIC
KOHTPOJIbHBIE 3aJJaHNS UM UHBIE MaTepHUalibl, HEOOXOJMMBbIE /7S OLIEHKH 3HAHUMN, yMEHUH, HABBIKOB
U (WJIK) OTbITa IEATENbHOCTH, XapaKTePU3YIOLINX 3Tanbl (OPMUPOBAHUS KOMIIETEHLIUN B IIpoliecce
OCBOEHMS 00pa30BaTEIbHOM MPOrpaMMBbl.

HepequL TCOPCTUYCCKNUX BOIPOCOB MW THUIIOBLIC IMPAKTUUYCCKHUE 3aJJaHUA PA3HOTO YPOBHMA
CJIO)KHOCTU JJISl TPOBEJEHHsI NMPOMEXYTOUHOM arTecTaluy oOydaroluecs MOJy4aioT B Hayaje
ceMecTpa 4epe3 JJIEKTPOHHYI0 HH(OpMaloHHO-o0pa3zoBarenbHyo cpeny Hpl'YIIC (iuunbiii
KaOWHET 00yJaronierocs).

Onucanue npouenyp NpoBeJeHUsi NPOMEKYTOYHOM aTTeCTANMH B (pOpMe IK3aMeHA
U OLleHMBAHUS Pe3yJbTATOB 00y4eHHUs
[TpomerxyTounas aTTectanus B (opMe sK3aMeHa MPOBOJUTCS MyTEM YCTHOTO coOece10BaHUs
no OmieraM Win B popMe KOMITbIOTEPHOTO TECTUPOBAHUSI.

IIpu mpoBeaeHMHM NPOMEKYTOUHOW aTTectallmu B (opme cobeceoBaHUs OHUIIETHI
COCTaBJISIIOTCSA TaKUM 00pa30M, YTOOBI KaXKIbIM M3 HUX BKJIIOYAT B €05l TEOPETUUECKHE BOIIPOCHI U
IIPAKTUYECKHE 3a1aHus.

buner conmepxut: n1Ba TEOpPETHUYECKHUX BOIpoca id OLEHKH 3HaHui. Teopernueckue
BOIIPOCHI BEIOUMPAIOTCS U3 TIEPEUHs BOIIPOCOB K 9K3aMEHY; JiBa MPAKTHUECKUX 3aJJaHUs: OJTHO U3 HUX
JUIsL OLIEHKH YMEHHH (BbIOMpaeTcs M3 NepeyHs TUIOBBIX MPOCTHIX MPAKTHUECKUX 3aJaHUN K
9K3aMeHY); APYroe NpakTUYecKoe 3aJaHue JJIsi OLIEHKM HABBIKOB U (MJIM) OMbITA JEATEIbHOCTH
(BBIOMpAIOTCA W3 MEPEUHs TUIOBBIX MPAKTUYECKUX 3a/laHUH K IK3aMEHY).



Pacnipenenenne TeOpeTHYECKUX BOMPOCOB M MPAKTUYECKUX 33aJaHNH MO SK3aMEHAIMOHHBIM
OuneTaM HaxOJUTCS B 3aKPBITOM JJIsi 0Oydaronmxcs goctymne. PazpaboTanHblii KOMIUIEKT OMIIETOB
(25-30 OwmaeTOB) HE BBICTABIACTCS B DIIEKTPOHHYIO HH(POPMAIMOHHO-00PAa30BaTCIBHYIO CpPEay
NpI'YIIC, a xpanutcs Ha kadeape-pa3padoTiyrke (HOHIOB OLICHOUYHBIX CPE/ICTB.

Ha sk3amene oOydaromuiicst Oeper Onier, sl OATOTOBKMA OTBETa HA SK3aMEHALMOHHBIN
ounet oOyuaromeMycst OTBOAUTCS BpeMs B npeaenax 45 munyt. B mpouecce oTBeta o0yuaromnierocs
Ha BOTIPOCHI M 33aHUs OMJIeTa, IPEoJaBaTellb MOXKET 33JaBaTh JIOMOJHUTEIILHBIE BOTIPOCHI.

Kaxnpiii Bompoc/3amanue Ousera OIEHHBAETCS IO YeThpeXxOaIbHOM cucTeMe, a jaiee
BBIYHCIIACTCS CpeAHee apu(METHYEeCKOe OLEHOK, IOJNyYEHHBIX 3a KaXKIblil BOMPOC/3aJaHMUeE.
Cpennee apudmeTryeckoe OIEHOK OKPYTIISETCS JI0 LEJIOT0 O MpaBUiIaM OKPYTIICHUS

[Ipu mpoBeneHMM NPOMEXKYTOUHOH arrecTandd B (OpPME KOMITBIOTEPHOTO TECTUPOBAHHS
BapHaHT TECTOBOTO 3aaHus hopmupyeTcs n3 GoHIa TECTOBBIX 3aJaHNUH 1O AUCIUITIIMHE CITyYaliHbIM
obpa3om, Ho ¢ ycroBueM: 50 % 3agaHuii JOKHEI OBITH 3aJaHUSIMH OTKpBITOTrO THIA U 50 % 3amnanuit
— 3aKpBITOTO THIIA.

Oo0pa3sen 3K3aMeHAIIMOHHOT0 OuJieTa

. YT1Bepxkaato:
IKx3aMeHaAIMOHHBIH Omitet Ne 1

3aBenyronmii kapenpo
nmo qucuuminae «Pusuka» « » UpI'YTIC
20 -20
Y9eOHBIA Tof
1. DOmnextpoMaruutHbie kKonebanus. KonebarenpHbli KOHTYD.

2. Cuna Jlopenua. /IBiKkeHne 3apspKeHHON YacTUIBI B MATHUTHOM TOJIE.

3. Ha karymxky conporusienuem 0,7 Owm u manykTuBHOCTHIO 0,2 ['H mogaercs HanpspkeHue 100 B B Tedenue
0,3 c. Kak u3aMeHHTbCS TP ATOM TeMIIEpaTypa MeIM KaTyIIKH, eCu e€ Macca 2, 5 Kr, a H30JIs11s He yCIeeT
Harperbcs’?




