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
CrennanpHOCTh/HampaBieHne moaroToBku — 23.05.06 CTpouTensCTBO KENE3HBIX JIOPOT, MOCTOB U
TPAHCIOPTHBIX TOHHEJICH
Crenmanm3anus/mpoduis — YpaBlieHHe TeXHUISCKIM COCTOSTHUEM KEJIe3HOIOPOKHOTO ITYTH
KBanudukaims BeimyckHiKa — MHKEHep MyTel cooOuIeHus
dopma u cpok oOyueHus — ounas hopma 5 siet; 3a04ynas dhopma 6 et
Kadenpa-pa3zpadoruuk nporpammbl — OU3uKa, MEXaHUKA U IPUOOPOCTPOCHUE

OOmas Tpy10eMKOCTb B 3.€. — 7 ®DopMBI IPOMEKYTOUHOM aTTecTaluu
Yacos mo yueoHomy miany (YII) — 252 ouHast (popma o0ydIeHU:

9K3aMeH 1, 2 cemecTp

3a04Has popma oOydIeHUS:

3K3aMeH 1 Kypce

Ounas popma 00yueHust Pacnpenesenue 4acoB JUCUHMIVIMHBI 10 ceMecTpaM
Cemectp 1 2 HTtoro
Bup 3ansTHit Yacos no YII Yacos no YII Yacos no YII
AyIuTOpHAsi KOHTAKTHAS
pa6ora no BuaaM yueOHbIX 51 68 119
3aHATHH/
B T.4. B popme IIIT*
— JIEKIIANA 17 17 34
— IpakTHYECKHE (CEeMHUHAPCKUe) 17 34 51
— 1abopaTopHBIE 17 17 34
CamocrosiTesbHast padoTa 21 40 61
JK3aMeH 36 36 72
Hroro 108 144 252
3aounas ¢gopma o0yueHus Pacnpenesienue 4acoB TUCHUTIJIMHBI IO CEMeCTPaM
Kypc 1 Hroro
Bup 3ansaruii Yacos no YII Yacos no YII
AyauTOpHasi KOHTAKTHasl
patdoTa no BUAAM Y4eOHBbIX 2 26
3aHATHI/
B T.4. B popme ITIT*
— JIEKL[UU 8 8
— NpaKkTHYeCcKHe (CeMHUHapCKHe) 10 10
— J1a00paTOpHbBIE 8 8
CamocTosiTeIbHasi padoTa 190 190
IK3aMeH 36
Hroro 252 252
HNPKYTCK

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

B
H

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

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

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




PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCYy/IapCTBEHHBIM 00pa30BaTeNbHBIM CTAHAAPTOM BBICHIETO OOpA30BaHUS — CHEIUAIUTET IO
crenuaibHOCTU 23.05.06 CTpOUTENBCTBO KEIE3HBIX IOPOr, MOCTOB U TPAHCHOPTHBIX TOHHEJEH,
yrBepxkaAcHHbIM [Ipukazom Munooprayku Poccun ot 27.03.2018 r. Ne 218.

[Iporpammy cocraBui(u):

Pabouas mporpaMma paccMOTpeHa U 0J100peHa I UCITOJIb30BaHUS B Y4COHOM IpoIiecce Ha
3acenanuu Kadenpsl «Du3nKa, MEXaHUKa U MPUOOPOCTPOCHUE Y, MPOTOKON OT «20» mas 2025 r. Ne
14

3aB. kaenpoil, KaHJ. TEXH. HAYK, JTOIEHT C.B. IlaxomoB

COI'TTACOBAHO

Kadenpa «I1yTs 1 myTeBoe X0351cTBO», MPOTOKOI OT «20» Mast 2025 . Ne 9

3aB. kadenpoii, KaHJ. TEXH. HAYK, TOIEHT J.A. KoBeHbkuH



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

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

(W DN

1.2 3agaya AMCHMIIHHBI

1 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 paMKaxX TUCHUILINHBI

[potheccroHaTbHO-TPYAOBOC BOCIUTAHKE 00YIAIOIINXCS

Lens nmpodeccnoHaIbHO-TPYIOBOTO — (POPMHUPOBAHUE Y O0YUAIOIINXCS OCO3HAHHON PO eCCHOHATPHON OpUeHTAINH,
TIOHMMaHHS OOIIECTBEHHOTO CMBICJIA TPYAA U 3HAYUMOCTH €ro Juisi ce0s JIMYHO, OTBETCTBEHHOTO, CO3HATEIBHOTO U
TBOPYECKOT'O OTHOIIEHHMS K OyAyliel NesTelIbHOCTH, TPO(heCCHOHANBHON ATHKH, CIIOCOOHOCTH MPEIBUICTh N3MEHEHHS,
KOTOpBIE MOTYT BO3HHKHYTH B TNpPO(ECCHOHAIBHOW IESTENBHOCTH, M YMEHHIO paboTaTh B HM3MEHEHHBIX, BHOBb
CO3JIaHHBIX YCJIOBHSX TPY/Ja.

Lens BoCIMTaHMsI JOCTUTAETCS 110 MEpPe PEIICHUS B €IMHCTBE CICAYIONIUX 3a/1au:

— (popmMupoOBaHHE CO3HATENHLHOTO OTHOIICHHS K BRIOpaHHOI ITpodeccuu;

— BOCIIMTaHUE YECTH, TOPAOCTH, JIOOBH K IMPO(ECcCHn, CO3HATEIBHOIO OTHOIICHHWA K NPO(ecCHOHANBHOMY IOMTY,
MTOHMMAEMOMY KaK JJUYHAsI OTBETCTBEHHOCTh M O0SI3aHHOCTD;

— (popmupoBaHKE NICHXOIOTHH NpodeccroHana;

— (popmupoBaHue TPohecCHOHATBHON KYIbTYpPbI, STUKH MPOHECCHOHATBHOTO OOIICHUS;

— (opMHUpPOBaHHE COIMATHHON KOMIETEHTHOCTH 1 APYTHE 3a/1a4M, CBA3aHHbIE C UMUIKEM MPO(eccHn 1 aBTOPUTETOM
TPaHCIIOPTHOM OTpaciu

DKOJOTHYECKOE BOCIIUTAHUE 06y‘IaIOH.II/IXC$I

Ienb 3KOIOTMYECKOro BOCIHUTaHUS — (POPMHPOBAHHE OTBETCTBEHHOI'O OTHOIICHHUS K OKPYIXKArOIIEH cpeae, KOTopoe
CTPOHTCS Ha 6a3e 3KOJIOTMICCKOTO CO3HAHMSI, YTO MPEAIOoJIaracT COOII0ICHIHEC HPABCTBEHHBIX U IPABOBBIX MIPUHIUIIOB
MPUPOJIONIOJIb30BAHUSA U MPOMAaraHay MAEH ero ONTUMHU3AlMH, AKTUBHYIO AESITEIbHOCTh [0 M3YYECHHIO U OXpaHe
MIPUPOBIL.

Hens nocturaeTcs mo Mepe peleHus B €IMHCTBE CICAYIOIINX 3a4ay:

— Pa3BUTHE FKOJIOTMUECKOI0 CO3HAHUS U YCTOMYMBOIO SKOJIOTMUECKOTO TIOBEICHUS;

— (hopMupoBaHHE YMEHHUIH M HABBHIKOB Pa3yMHOTO HPHUPOIOTIOIH30BAaHUS, HETCPIUMOTO OTHOIICHHUA K ICUCTBUSM,
MIPUHOCSALIUM BpPEJ] 3KOJIOTUH;

— IPUOOPETEHNE OIBITAa SKOJIOTO-HATIPABICHHON AEATEIIEHOCTH;

— CTaHOBJICHHE M Pa3BUTHE y OOYYArOIIUXCS DKOJOTHYSCKOW KYJIbTYPHI, OCPEKHOTO OTHOIICHHS K POIHOHN 3eMie,
MIPUPOAHBIM OoraTcTBam Poccuu u Mupa, TOHMMaHUE BIUSHUS COLMATBHO-DKOHOMUYECKUX MPOIECCOB Ha COCTOSTHUE
TIPUPOJIHOM U COLIMAJIBHON Cpebl;

— (opMHpOBaHUE y 00YUYAIOIIUXCS IKOJOTHUECKON KapTUHBI MHpPA, PA3BUTUE Y HUX CTPEMJICHHUS Oepedb U OXPaHsTh
NIpUpOAY;

— pa3BUTHE 3KOJIOTMUYECKOT0 CO3HAHUSI, MUPOBO33PEHUS M YCTOMYMBOI'O 3KOJIOTUYECKOTO MOBEICHUS

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

brox/gacte OIIOII ‘ brnok 1. luctuniuns! / O0s13aTenbHast 4acTh

2.1 lncuMnjMHbl ¥ IPAKTUKH, HA KOTOPBIX OCHOBBIBAETCSI H3yYeHHE JAHHOM 1M CHMIIIMHbI

1 \ B1.0.15 Xumust. OOmias dK0a0rust

2.2 I[HCIII/IHJ'[I/IHLI U NMPAKTHKH, ISl KOTOPbIX U3YyYCHUE JTAHHOM M CHMIIJIHHBI
HeOﬁXOHﬂMO KaK npeamecTByruiee

1 b1.0.07 Beicuias MaTeMaTuka

2 B51.0.20 OCHOBHI AIIEKTPOTEXHUKH

3 b1.0.41 NmxeHepHas SKOJIOTH

4 B3.01(/1) BeimosiHeHNe BBITYCKHOM KBAIM(HUKAMOHHON paboThI

3 IIVIAHUPYEMBIE PE3YJIBTATBIOBYUYEHUA ITO AUCHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIbTATAM OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI
Kon u Ko u HaumeHoBaHue

HAaHMeHOBaHHUeE HHAMKATOPA J0CTHKEHNS IInanupyemble pe3yJbTaThl 00yYeHHsI

KOMIIeTeHIINN KOMIEeTeHIINH
OIIK-1 Cnocoben OIIK-1.1 demoHCcTpHpyET 3HaTh: PU3NIECKUE OCHOBBI MEXaHHUKH, DIEKTPUIECTBA U
pewarb 3HAHMSI OCHOBHBIX IOHATHIH U | MarHeTu3Ma, pu3uKku KoseOaHUi 1 BOJIH, 3JICKTPOJINHAMUKH,
HH)KEHEPHbIE (byH/IaMEHTaNbHBIX 3aKOHOB OCHOBBI CTATHCTHYECKOH (DU3UKH U TEPMOAMHAMUKH,




3a7a4y B (bU3HKH, TPUMEHSIET METO b 9JIEMEHThI ATOMHOW 1 KBaHTOBOM (pH3UKH; (yHIaMEHTaIbHbBIE
po(ECCHOHATIBHON | TEOPETHYECKOTO U MTOHATHS, 3aKOHBI M TCOPUH KIIACCUYECCKOIM M COBPEMEHHON
JIEATEIILHOCTHU C 9KCIEPUMCHTAIBHOTO ¢busuku
HCIIOIb30BAHHEM UCCIeOBaHUS (HU3NICCKUX VYMeThb: UCITOIB30BaTh OCHOBHEIE 3aKOHBI
METOJIOB SIBIICHUIA, TIPOLIECCOB U €CTeCTBEHHOHAYYHBIX TUCIUILINH IPH PEIIeHUH (HU3MIECKIX
€CTECTBEHHBIX 00BEKTOB 3a71a4
HayK, BrameTs: HaBBIKAMH IPUMEHEHUSI OCHOBHBIX METOJIOB
MaTEMaTHYECKOTO (pU3NKO-MaTEeMaTHIECKOTO aHAIN3A JIJIS PeIICHHS
aHali3a u €CTeCTBEHHOHAYYHBIX 3a/1a4
MOACINPOBAHUA 3HaTh: MaTEMaTHUYECKHE METO/IbI, (1)I/I3I/I‘{eCKI/Ie 3aKOHBbI 1
BBIYUCIUTENBHYIO TEXHHUKY [IJI IPOBEACHUS SKCIIEPUMEHTA
OIIK-1.2 IIpumensieT MeTOMBI TPHY y P P
110 3aJJaHHOH METOIUKE
TEOPETHYCCKOTO U
YMeTh: UCTIONTB30BaTh MATEMATUIECKUE METO I, (PU3UUCCKUE
9KCICPUMECHTAIBHOTO
3aKOHBI ¥ BEIYHCIIUTEIILHYIO TEXHUKY JUIS PELICHUS
HCCIIEOBAHUS OOBLEKTOB,
o 9KCICPUMCHTANBHBIX 3a/1a4; IPOBOIUTH U3MEPCHUS,
MIPOIIECCOB, SBJICHUH,
00pabaThIBaTh U MPEICTABIATH PE3YIbTATHI
MIPOBOJIUT SKCIIEPUMEHTHI I10 =
. BnaiieTs: HaBbIKAMH MPABUIIBHOM SKCILTyaTaI[i OCHOBHBIX
3aJlaHHOM METOIUKE U - N
puOOpoB ¥ 000PYAOBaHUS COBPEMEHHOH (hU3HMUECKOM
AHATM3UPYET MX Pe3yIbTaThI
a00paTOpHK; HABBIKAMU 00PAOOTKH, aHATTU3A U
HMHTEPIPETUPOBAHUSA PE3YIBTATOB DKCIIEPUMEHTA
4 CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHBI
QOunas popma 3aounas popma *Kona
KOH HaunMeHnoBanue pa3aesioB, TeM U Yacwl Yacwl HHIUKATOpa
BHJIOB padoT CemecT) Kype OCTHKEHHS
/108 p Pl jtex | mp | J1a6 | P | “YPC | e | mp | JlaG | cp | *
KOMIIeTEHIUH
1.0 | Pa3gen 1. Mexanuka.
2.0 | Paznen OCHOBBI
MOJICKYJIAPHOl  (PM3MKH H
TePMOIHHAMHKH.
3.0 | Pa3aen 3. DaexTpuuecTso.
4.0 | Pa3nen 4. Marnerusm.
5.0 | Paznen 5. Koaebanus wu
BOJIHBI.
6.0 | Pazgen 6. BoanoBas wu
KBAHTOBAasl ONITHKA.
7.0 | Pazmen OCHOBBI
KBAHTOBOM buznkn U
¢uznku aroma.
HNtoro gacos (6e3 yuéTta qacoB
Ha MPOMEXKYTOUHYFO 34 |51 | 34 | 61 8 |10 | 8 | 190
aTTECTAINIO)

5 ®OH/] OLIEHOYHBIX CPEJICTB JJIsI IPOBEJEHUS

TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTHA U ITPOMEKYTOYHOM

ATTECTAIIMU OBYYAIOIIIUXCHA ITO JUCIUITJIMHE

@DOoH/I OLIEHOYHBIX CPEACTB AJIS MPOBEICHUS TEKYIIEro KOHTPOJIS YCIIEBAeMOCTH U MPOMEXXYTOUHOM aTTecTaluu
1o aucuuIuiHe oopmIiIeH B Bue npuiioxeHust Ne 1 k paboueit mporpamme AUCHMIUIMHBI M Pa3MELICH B AJIEKTPOHHON
nH}popManmoHHO-00pa30oBaTebHOM cpenie Y HUBEpCUTETa, JOCTYITHOW 00yYaloeMycst 4epe3 ero JMYHbIH KaOuHeT

6 YYUEBHO-METOJUYECKOE U UH®OPMAILIUOHHOE OBECIIEYEHUE
JUCHMUIIIAHBI

6.1 YueOHas auTepaTypa

6.1.1 OcHoBHas TUTEpaTypa

Kon-Bo k3.
Bubnmuorpadudeckoe onmcanmne B 6ubnmorexe/
OHJIANH
Bounpkenmreiin, B. C. CoopHuk 3a1a4 1o odmemy Kypey Gusuku : yued. nocoone
6.1.1.1 JUIS CTYACHTOB TexH. By30B / B. C. Bonbkenmreiin. — U3zn., gomn. u mepepad. — 330
CIIG. : Cnew. nut., 2002. — 327 ¢. — TeKcT : HenocpeICTBEHHBIN.
6.1.1.2 Tpodumosa, T. U. Kypc ¢pusuku : yueb. mocodue / T. Y. Tpopumosa. — 21-e uzn., 63
e crep. — M. : Akagemusi, 2015. — 560 ¢. — TekcT : HemoCcpeACTBECHHEI.

6.1.2 lonoJiIHUTEIbHASA JIUTEpATypa




bubaunorpaduueckoe onucanue

Kom-Bo 3k3.
B OuOMoreke/
OHJIAMH

6.1.2.1

Konecuukosa T. A. ®uznka : yaed. mocoOue st CTYICHTOB HHKEHEP. -TEXH.
cnenranbHOCTEH 32049. hopmbl o0ydenns / T. A. Konecankosa, O. B. T'opesa, B. 1.
Bapreimiankos ; @enep. areHTCTBO *X.-1. TpaHcl. — Mpkytek : UpI' YIIC. — Y. 3 :
OnTHKa, KBaHTOBas ¥ aroMHas ¢usuka, 2011. — 55 ¢. — Teker :
HEIOCPEJACTBCHHBIN.

324

6.1.2.2

Du3MYECKUi TPAKTHKYM I10 JICKTPUIECTBY, MATHETH3MY H 3JIEKTPOMAarHUTHBIM
KoseOaHusM : yaebd. mocobue mo qucturumae "Omsuka" / dexep. areHTCTBO XK. -A.
TpaHc., UpkyT. Toc. yH-T myTei coodmt. ; cocT. A. U. MnmapuoHoB [u ap.]. —
Upkyrck : UpI'YIIC, 2015. — 148 ¢. — TekcT : HenocpeACTBEHHBIH.

366

6.1.2.3

Ommuka / O. B. T'opesa, 0. A. I'puropsesa, T. A. Konecaukona, O. JI. HukoHoBH4.
— HUpkyrck : UpI' VIIC. — Y. 2. — 104 ¢. — URL:
https://e.lanbook.com/book/117572 (mata obpamenus: 18.03.2025). — TekcrT :
3JIEKTPOHHBIH.

Onaitn

6.1.2.4

T'opesa, O. B. ®uznka. B 2 4. Y. 1 : yuebrO-MeTOaImuecK0e niocodue / O. B.
T'opesa, FO. A. I'puropeesa, T. A. Konecankoa, O. JI. Hukonosud, B. 1.
Bapsimankos. — Upkytek : UpI'VIIC, 2017. — 120 ¢. — URL:
https://e.lanbook.com/book/134679 (mata obpamenus: 18.03.2025). — TekcT :
3JIEKTPOHHBIN.

Onaitn

6.1.2.5

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

372

6.1.2.6

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

368

6.1.2.7

®dusnyecKkuii IPaKTUKYM 0 ONTHKE : yue0.-MeTo/. mocoOue Iiisl CTYACHTOB BCEX
CHeUaIbHOCTEH 04. ¥ 3204. ()OpM 0O0YUEHHS 110 BBIMOJHEHUIO J1a0. paboT
"BonHoBast 1 kBaHTOBas onTka" / demep. areHTCTBO XK.-1I. TPAHCIL. ; cocT.: B. 1.
bapeiniaukos [u ap.]. — Upkyrcek : UpI'VIIC, 2011. — 52 ¢. — Tekcr :
HENOCPEACTBCHHBIN.

322

6.1.2.8

dusuka : KOHTPOJIbHBIC 3alaHuA U METO. YKa3aHus IJIA CTYACHTOB MHXXCHEPHO-
TEXH. CIeluaIbHOCTeH Bcex hopM oOydenus / M-Bo myteii coobr. PO, HpkyrT. roc.
yH-T myTei coobmr. ; coct.: H. H. JIsxoB, T. A. KonecuukoBa, H. A. UepHbIX. —
Upxyrck : UpI'VIIC, 2003. — 41 c. — TekcT : HenocpeaCTBEHHBIH.

464

6.1.2.9

®dwusuka : yued. TocoOHe )i CTYACHTOB HHKEHEP.-TEXH. CIIeIHAILHOCTEH 3204,
(dopmbl 00yuenust / Desepai. areHTCTBO XK.-A. TpaHcIL., UpkyT. [oc. yH-T myTeit
coobr. ; coct. A. U. Unnapuonos, coct. T. A. Konecnukosa, coct. H. H. JIsxos,
coct. H. H. JIaxos, coct. H. A. YUepnsix. — Upxkytck : UpI'YIIC. — Y. 2 : COopHHUK
3a1a4 "DIeKTpUUeCTBO, MarHeTu3Mm, kojebanus u Bonusl", 2008. — 77 ¢c. — Tekct
: HEIOCPEJCTBEHHBIM.

275

6.1.2.10

MexaHI/IKa, MOJICKYJIApHas (I)I/I3I/IKa 1 OCHOBBI TCPMOJMHAMUKHU | METOA. YKa3aHUA K
BBIMOJIHEHHIO J1a0. paboT mo aucuuruinHe "du3nuka" 11 CTyICHTOB THEBHOH U
3a04. hopm oOyueHus / Denep. areHTCTBO K.-A. TpaHCIL., VIpKyT. roc. yH-T myTeit
coobr. ; coct. H. H. JIsxoB. — Upkyrck : UpI'VIIC, 2013. — 43 ¢. — Teker :
HEINOCPEACTBEHHBII.

193

6.1.2.11

JlaGopaTopHBIil IPaKTUKYM 110 (PU3HKE ¢ KOMIBIOTEPHBIME MOJIessiMu / Denep.
areHTCTBO X.-JI. TPaHCIL., IpKyT. roc. yH-T myTei coobur.; cocT.: O. B. fAnuyk, T. A.
Konecuukosa, O. JI. Hukonosuy. — Hpkytck : UpI'YIIC, 2008. — Y. 1. — 43 c.
— TekcT : HenmocpeACTBEHHBIH.

151

6.1.2.12

JlaGopaTopHBI MPAKTUKYM 110 (PU3UKE C KOMITBIOTEPHBIMH MOJAEISIMH : METO/I.
yKa3aHU U CTYACHTOB BCEX CHENHANBHOCTEH 04. ¥ 3204. GOpM 00ydeHHS 10
BBITTOJTHEHHIO J1a0. pabot "DnexkrprdecTBo u MarHeTH3M'" / desep. areHTCTBO XK. -1I.
TpaHciL., UpkyT. roc. yH-T myteit coobmr. ; coct. O. JI. Hukonosuy, T. A.
Konecuukosa, O. B. fAnuyk. — Upxkytck : UpI'YIIC, 2009. — Y. 2. — 41 ¢c. —
TekcT : HenmoCpeICTBEHHBIH.

150

6.1.2.13

JlabopaTopHBIif IPaKTUKYM 10 (pHU3HUKe C KOMIIBIOTEpHBIMU Moaersivu / Dexep.
areHTCTBO X.-JI. TpaHCI., IpKyT. Toc. yH-T myTe# coooml. ; cocT. T. A.
Konecuuxosa, O. B. AAnuyk, O. JI. Hukonosud. — Upkyrck : UpI VIIC. — Y. 3. —
48 c. — TekcT : HeNoCPEeACTBEHHBII.

151

6.1.2.14

Konecuuxona, T. A. BoaHoBas onTuka : TEKCT JIEKIUH 0 AucnuIuinHe "du3uka"
JUISL CTYACHTOB BCEX CenuanbHocTel 04. popmbl o0ydenus / T. A. KonecHukosa
M-Bo nyteii coobur. PO. — Upkyrck : UpI'YIIC, 2004. — 56 ¢. — Tekcer :
HEIOCPECTBEHHBIN.
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6.1.2.15

Bapeimaukos, B. M. KBanroBas ontuka : yue6. mocodue / B. 1. bapbIiHnkos ;
denepanbHOE areHTCTBO JKEIE3HOI0POKHOTO TpaHcmopTa, UpkyT. ['oc. yH-T myTei 97
coobmenunsi. — Upkyrck : UpI'YIIC, 2007. — 31 ¢. — TekcT : HenocpeICTBEHHBIH.

6.1.2.16

Bapeiunukos, B. 1. ®u3nka aroma 1 aTOMHOTO S4pa : Kype JIEKIHH 110
mucnutuirHe "Owm3uKa" A7 CTYJeHTOB BCEX CIEIHAIbHOCTEH 0UHOH (opMBI
obyuenwus / B. U. bapeimankos ; @enep. areHTCTBO X.-1I. TpaHcI., UpkyT. 'oc. yH- 97
T myteit coodmenus. — Upkyrek : UpI'YIIC, 2007. — 49 c. — Teker :
HEIOCPEJACTBCHHBIN.

6.1.2.17

Baprrmaukos, B. 1. DnekTpoMaranTHOE H3ITydeHHE U BOJIHEI : METOA. TTocodue / B.
W. Bapeimmaukos, T. A. Konecankosa ; UpkyT. roc. yH-T myTe#t coobm. — MpKyTck 289
: UpI'VIIC, 2016. — 88 c. — TekcT : HemocpeaCTBEHHBIH.

6.1.2.18

Wnnapronos, A. W. Kypc nexmuii mo MoJeKyIsapHOH (U3NKe U TEPMOJANHAMHUKE :

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

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

6.1.2.19

Wnnapuonos, A. . Mexanuueckast pabota 1 SHEprHs. DJIEMEHThI TEOPUH

OTHOCHUTEIBHOCTH : TEKCT JIEKIH 1o obmI. ¢usuke / A. Y. Mimtapuonos ; M-Bo 249

myTeit coobm. PD, pkyT. HH-T HHXKEHEPOB XK.-A. TpaHcr. — Mpkyrtck : UpUUT,
2000. — 34 c. — TekcT : HeToCPEeACTBESHHEBIH.

6.1.2.20

Wnnapuonos, A. Y. Mexanudeckue koyieOaHHs M BOJIHBI : TEKCT JICKIHUH 10 00IIei
¢usuke / A. Y. UnnapuoHos ; M-Bo myreit coob. PO, UpkyT. nH-T HHXKEHEPOB 247
K.-1. Tpancn. — Mpkyrek : UpUUT, 2000. — 46 ¢. — TekcT : HemocpeACTBEHHBIH.

6.1.2.21

I'opena, O. B. ®u3uka : yued. mocobue : B 2 4./ O. B. I'opesa, 0. A. I'puropnesa,

A. C. EmenssHOBa [1 ap.] ; dexep. areHTCTBO X.-A. TpaHCIIL., FIpKyT. roc. yH-T 135

nyTteit coobmr. — Upkyrtek : UpI'YIIC, 2024. — Y. 1. — 115 ¢. — Tekcer :
HENOCPECTBCHHBIN.

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

Kon-Bo 3k3.
Bubmmorpadudeckoe onmcanme B Oubnmoteke/
OHJIAWH

6.1.3.1

Konecuuxona T.A. MeTtoauueckue yka3zaHus 110 u3ydeHuro quctmmiael b1.0.14
®wusuka no crneunanbHOcTH 23.05.06 CTpOUTENBCTBO KENE3HBIX JOPOT, MOCTOB U
TPaHCTIOPTHBIX TOHHEJIECH, CliennaIn3anus Y IpaBIeHHE TEXHUUECKIM COCTOSTHUEM
xeneznogopoxuoro mytu / T.A. Konecaukosa; UpI'VIIC. — Upkytck: Upl' YIIC,
2025. — 17 c. - Tekct: anekrponHsIid. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_66784 1422 2025 1 signed.pdf

Ounnaig

6.2 Pecypcbl HHGOPMALMOHHO-TeJIeKOMMYHUKALLMOHHOH ceTH «UHTepHeT»

6.2.1

DrekTpoHHO-0ubMoTeuHas cucremMa «M3aarensctro Jlanby, https://e.lanbook.com/

6.3 IlporpammHoe o0ecnieueHre 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

6.3.1 bazoBoe nporpamMmMHoe o0ecrieueHue

6.3.1.1

Microsoft Windows Professional 10, rocymapctBeHHbiii KoHTpakT oT 20.07.2021 Ne
0334100010021000013-01

6.3.1.2

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

6.3.1.3

FoxitReader, cBo601HO pacnpocTpaHseMoe mporpaMmuoe obecrnieuenue http://free-software.com.ua/pdf-
viewer/foxit-reader/

6.3.14

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

6.3.1.5

Supexc. Bpaysep. IlpuknagHoe mnporpamMmHoe obecniedeHne oOmero HasHadeHus, OQucHble
MIPUIIOKEHNUS, JTUIEH3NUA — CBOOOIHO paclpocTpaHseMoe porpaMMHoOe obecriedeHne 1o Juersun BSD
License.

6.3.2 Cnenuan3upoBaHHOE IPOrPaAMMHoOe o0ecredyeHne

6.3.2.1

ANEeKTPOHHBIN 00pa3oBaTeNbHBIE TPOXYKT "BupTyanbHbIM mpakTukym 1o ¢wusmke s BY3os",

nmurieH3noHHoe cornamienne Ne21/05 ot 6 nekabps 2005 r

6.3.3 NHdopmainuoHHbIE CIPABOYHbIE CHCTEMbI

6.3.3.1

\ He npenycMoTpeHsl

6.4 HpaBOBble N HOPpMATUBHBIEC TOKYMEHTbI

6.4.1

\ He npenycMoTpensl

7 OIMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3HbI,

HEOBXOJIUMOM JJIs1 OCYHECTBJEHUS YYEBHOI'O ITPOIIECCA

MO JUCHUILIMHE

Kopnyca A, b, B, I, [, E UpI'YIIC nHaxoasTca no aapecy r. Upkyrtck, yn. UepHslesckoro, A. 15;
kopmyc JI UpI'VIIC naxoautcs — no agpecy r. Upkytck, yiu. JlepmonTosa, 1.80




VYuebnas aynuropus ['-201 ams nmpoBeaeHHs JEKIIMOHHBIX U IPAKTHYECKUX 3aHATHH, 1a00paTopHBIX padoT,
TPYIIOBBIX U MHIUBUIYATbHBIX KOHCYJIBTAIHI, KyPCOBOTO MPOSKTHPOBAHMUS (BBITIOHEHUS KYPCOBBIX
padoT), TEKYIIEro KOHTPOJIS M MPOMEKYTOUHOM aTTecTanud. OCHOBHOE 000pyI0BaHUE:
CHCIHATM3UPOBaHHAS MEOEIh, MyJIbTHMEIHAIIPOSKTOP, IKPaH, HOYTOYK (IepeHOCHO). [Is mpoBeneHus
3aHATUI UMEIOTCSI YUeOHO-HATIISIHBIC TOCOOUS (TIPEe3CHTAINH, TUIAKATHI).

KommekcHas mabopatopus mo ¢usnke ['-226 mist mpoBeeHNs TPAaKTHUECKUX 3aHATHH, JJAO0PaTOPHBIX
paboT, TPYNIOBBIX M MHIUBHIYAIBLHBIX KOHCYJIBTallM, KypCOBOTO IPOEKTUPOBAHUS (BBIIIOIHEHUS
KypPCOBBIX padoT), TEKYIIEro KOHTPOJISt U IPOMEXXYTOYHOH aTTectarui. OCHOBHOE 000pyIOBaHHE!
CIeUaIn3upoBaHHas MeOelb, MyJIbTUMEHAPOEKTOp (IIEPEHOCHOIT), 9KpaH (IEpeHOCHOH ), HOYTOYK
(nepeHocHoi#t). s mpoBeieHNs] 3aHATHI UMEIOTCSl Y4eOHO-HaIIAJHbIe TTocoOus (pe3eHTalMH, TIAKaTh).
nossipuMeTp kpyroBoit CM-3, ycTpolcTBO onTHyecKoe K 1abopaTopHoii pabote Ne 61; 1abopaTopHbIN
komriekc JIKO-4; mpyxuna noasecka; mprOop Uit U3MEPEHHs CBET. BOIHEL, cTOKH MT-03; koMIuiekT
YCTPONCTB 1 IpUcTocoOIeHuH k 1a0. padote Ne 21; KOMIUIEKT yCTpOICTB U MPUCTIOCOOTICHUH K J1a0. paboTte
Ne 24; koMIIIEKT YCTPOUCTB | MpUCHOco0IeHuit k 1a0. pabdote Ne 26, 670K BEIIPSIMHUTENBHBIA HCTOTHUKA
mut. b3-705,1; Gmox rereparopa I' 3-112/1, 6iiox 3amanus yacToTsl reneparopa ['3-112/1, 6ok muraHus
rereparopa I 3-112/1, 6mok ycuimut. MormHOCTH TeHepaTopa [3-112/1, creHza 1abopaTopHBIN; yCTaHOBKA
"M3ydenue sBICHAS B3aUMHON HHAYKIHN'"; CTeHIBI TabopaTopHbe "Cypa" ¢ M/KaBKyISTOPOM, KOMIUIEKT
YCTPOMCTB M IpHCNIOCO0IeHnH K j1a0. padote Ne 13, MUKpOMETp, IITAaHTCHIUPKYJIb; 1a00PaTOPHBIN
komriutekc JIKT-5; naboparopusiii komruieke JIKTM-4; MuHu MMITyJIbCHBIE HCTOUHMKH TUTaHust Wanptek
KPS305D(30B,5A); Undpaxpacusiii nupomerp Kenbeuna I1J11] 3000; MyIbTMETpBI; pelIbCHI ONITUYECKHE;
dpossie miaHmerHsie ocumiorpadel FNIRSI; [I9BM.

[MomereHus i CAMOCTOSATEIBHON pabOThl 00YYAIOIINXCS OCHAIIECHBI KOMITBIOTEPHOM TEXHUKOH,
MOAKIIIOYEHHOH K MH(OPMALIMOHHO-TEIEKOMMYHHKAIIMOHHOMH ceTH «IHTepHeT», U 00eCIeYeHBI I0CTYIIOM B
3JIEKTPOHHYIO0 HHPOPMAITMOHHO-00pazoBaTenbHyto cpeny Upl YIIC. [TomemnieHus A caMOCTOSITEIbHO I
pabOThI 0OYUAIOIIUXCS:

— YUTAJIbHBIE 3aJIb;

— y4eOHbIe 3aJIbl BRIUUCIUTENbHON Texauku A-401, A-509, A-513, A-516, [1-501, 1-503, 1-505, J1-507;

— IIOMEIIEHHS IS XpaHeHHs1 1 NpoduiIakTHYeCKOro o0CIyKUBaHus yueOHoro obopynoBanus — A-521

8§ METOANYECKHUE YKA3AHUSA JIAA OBYYAIOIIUXCA
1O OCBOEHMIO TN CHUMIIJIMHBI

Bun yue6HOM
LIEATEIILHOCTH

Opranuzanus yaeOHOH NeITeIbHOCTH 00yJaromerocs

Jlekumst (ot matmHCcKOoro «lection» — 4reHHWe) — BHI ayJUTOPHBIX Y4YEOHBIX 3aHSATHH.
Jleknusi: 3aKkianbIBa€T OCHOBBI Hay4YHBIX 3HAaHUM B CHCTEMAaTU3MPOBAHHOM, MOCJEI0BATEIbHOM,
0000mIeHHON (hopMe; pPACKPHIBACT COCTOSHHE M TIEPCIIEKTUBBI PAa3BUTHS COOTBETCTBYIOIICH
00JacTH HAYKW U TEXHUKH; KOHIECHTPUPYET BHUMaHUE OOydJaromuxcs Ha Hauboliee CIOXKHBIX,
Y3JI0BBIX BOIIPOCAX; CTUMYIHPYET MO3HABATEIBHYIO aKTUBHOCTH 00 YUAIOIIHXCSL.

Bo Bpems NEeKIMOHHBIX 3aHATHH OOYYAIONIMICS IOMKCH YMETh CKOHIICHTPHUPOBATH
BHUMaHHE HA W3YyYaeMbIX IpoOJieMaxX W BKIIOYUTH B Pa0OTy BCE BUABI MaMATH: CIOBECHYIO,
00pa3HyI0 H MOTOPHO-IIBUTATENBHY0. [ 3TOT0 Bech MaTepwal, H3JlaraeMblil Ipero1aBaTelieM,
oOyuyaromeMycss HEO0OXOIMMO KOHCIEKTHPOBaTh. Ha MONSX KOHCIEKTa CleayeT IOMeYaTh
BOIPOCHI, BBIJCIICHHBIC OOYYAIOMIMMCS I KOHCYJbTAI[MM C MPEroJaBaTesieM. BbIBOIBI,

Jleknus MOJIyYCHHBIC B BHIC POPMYII, PEKOMEHIYETCS B KOHCIICKTE [TOTYePKUBATH UIIA OOBOJUTH PAMKOIA,

4qToOBl JIydllle 3alOMHHANUCH. [lOJIE3HO COCTAaBUTh KpaTKUil CIPaBOYHMK, COZIEPIKAlHi
OTIpE/ICICHUS] BAXXHEUIIINX MOHATHH nekunu. K KakoMy 3aHATHIO ClIeAyeT pa3odparh Marepua
mpenslayIneld nexiuu. M3ydas Marepmand 1O Y4eOHWKY WU KOHCIIEKTY JICKIWH, CIIeAyeT
MIEPEXOANTH K CIEAYIONIEMY BOIIPOCY TOIBKO B TOM CIIydae, KOTJja XOPOIIO YCBOSH IPEIbITyIITHA
BOTIpOC. Psi/1 BOTIPOCOB TUCIMIDTHHBI MOXET OBITH BBIHECEH Ha CAMOCTOSTEIbHOE n3yueHue. Takoe
3a7aHue TpeOyeT ONepaTHBHOIO BHINOIHEHUS. B KOHCIIeKTe JIeKIuii HE0OXO0JMMO OCTaBUTh MECTO
JUISL OCBEILEHUS] YIOMSHYTBIX BOIpocoB. O003HAYMTH BONPOCHI, TEPMHUHBI, MaTepual, KOTOPbIH
BBI3BIBAET TPYAHOCTHU, IOMETUTH U MOMBITAThCSI HAMTU OTBET B peKOMeHAyeMoll nureparype. Eciu
CaMOCTOSITEIFHO HE yIaeTCs pa300paThCcsl B MaTepualie, To Heo0X0auMo cHopMyITHpOBaTh BOIIPOC
1 3aJ1aTh NPETIOAABaTCIIF0 HA KOHCYJIbTAllMH, HA TPAKTHUYCCKOM 3aHATHU

[IpakTHyeckoe 3aHATHE — BUJ ayJJUTOPHBIX y4eOHBIX 3aHSITHI, eJieHanpaBiIeHHas hopma
OpraHM3aliy y4eOHOTo mpolecca, IPpU peaar3alud KOTOpoi o0ydaromuecst 1Mo 3a1aHHI0 U 0]
PYKOBOJCTBOM TpENOJAABATENs BBINOJHSAIOT MpakTHdeckue 3anaHus. Ilpakrudeckue 3amaHus
HaTpaBJIeHBl Ha YTIIyOJeHWE HAyYHO-TCOPETHUECKMX 3HAHWHA W OBJAJEHHE OIpPEeIeHHBIMHU

IIpakTHyeckoe MeTOoJaMH paboTHI, B MPOIECCe KOTOPHIX BHIPAOATHIBAIOTCS YMEHHS M HABBIKH BBITIOJTHEHUS TEX
3aHATHE WIA WHBIX Y49eOHBIX NeHcTBHMI B maHHOW cdepe Haykd. lIpakTuueckue 3aHATHS PAa3BUBAIOT

HAayYHOE MBIIUIEHHE M Pedb, MO3BOJISAIOT NPOBEPHUTH 3HAHUSA OOYYAIOMIMXCS, BBICTYIIAIOT KaK
CpEICTBa ONEePaTHBHOIN 0OPaTHOM CBS3H; IEIh MPAKTUUECKUX 3aHATUH — YIIyOJIsATh, PaCIIUPATS,
JeTaIM3UpPOBATh 3HAHHS, IOJNyYCHHBIE HA JIGKIWH, B O0OOIIEHHOH (opMe M COJeHCTBOBATH
BBIPabOTKE HaBBIKOB MPO(eCCHOHAILHOM eI TEIEHOCTH.




Ha mnpakTideckux 3aHATHSAX TOAPOOHO PAcCMATPHBAIOTCS OCHOBHBIE  BOTIPOCHI
JUCHUIUIAHBL, Pa30UPalOTCsl OCHOBHBIC THITHI 33/1a4. K Ka)1OMy PaKTUYECKOMY 3aHSATHIO CICAYET
3apaHee CaMOCTOSITENIbHO BBHIMOJIHUTDH JIOMAIlIHEE 3aJlaHue W BBIYYUTH JICKIIMOHHBIM MaTtepuan K
cnenyromieit TeMe. CHUCTEMaTHYECKOE BBIMOJHCHUE JOMAIIHUX 3aIaHUi 00513aTCIBHO U SIBIISCTCS
BaXXHBIM (DAKTOPOM, CIIOCOOCTBYIOIIUM YCIICITHOMY YCBOCHHIO TUCIIUTUTAHBI

JlabopaTopuas
pabota

OCHOBHO [1eJTBI0 TA00PaTOPHBIX PadoT ABISETCS TEOPETHIECKOe 000CHOBAHNUE, HATITIIHOE
W/WIM SKCHEPUMEHTAIbHOE MOATBEPIKJICHUE H/WINM NPOBEpKa CYLIECTBEHHBIX TEOPETHYECKUX
MOJIO)KEHUH (3aKOHOB, 3aKOHOMEPHOCTEIl) aHallM3 CYLIECTBYIOIIMX METOJMK W METOMOB HX
peammzan ¥ T.1. OHM 3aHMMAlOT NPEHMYIIECTBEHHOE MECTO INPH HW3YYEHHM JUCIHUIUINH
00s13aTeNbHON YacTh M 4acTH, pOpMHUpPYEMOil yHacTHUKaMu 00pa3oBaTelbHbIX OTHOIIEHUH broka
1.

Ucxons u3 menn, coaepKanrneM JTabopaTOPHBIX pabOT MOTYT OBITH:

- DKCTIEPUMEHTAIIbHAS IPOBEPKa (GOPMyII, METOIMK PacyueTa;

- IPOBEICHHE HATYPHBIX H3MEPEHHI CBONCTB, pabOYIHX ITapaMeTPOB, PEXKUMOB padOTHI IIPH
MTOMOIIN JTAOOPaTOPHOTO 00OPYAOBAHUS W/MIIN CTEHAOB M MAKETOB;

- 03HAaKOMJICHHE, aHAJIN3 U TEOPETUIECKHIE BHIKIAJKH M0 YCTPOHCTBY, IPUHIUITY AEHCTBUS
u crioco6am 00CITy)KMBaHHS aIlllapaToB, JeTaNei MallliH, MEXaHU3MOB, IIPOLIECCOB, MPOTEKAIOIINX
B HHX IPU 3TOM H T.1.;

- HarJsiaHas rpaduyeckas MHTEpPIpETalys YepTexei, cxeM, 00bEeMHBIX MOBEPXHOCTEH U
T.A., BOCIIPOU3BOJUMBIX C TIOMOLIBIO CICIIUAIIUZUPOBAHHOI'O ITPOTPaMMHOTO O6eCHe'~IeHI/IH;

- MMHTAIMOHHOE MOJEJIMPOBAHUE IMPOIECCOB, NMPOTEKAIOUINX B CIOXKHBIX XUMHYECKHUX,
(bU3MYECKUX, MEXaHHYECKHX, JICKTPUIECKUX U NIp. 00BbEKTaxX;

- HarJsigHOe TIpejcTaBlieHHe O paboTe MepcoHala KOHKPETHOW OpraHM3aliH WU
noapaszaenenus OAO «PXI» nocpencTBOM MOAENMPOBAHUS INTATHBIX U BHEIUTATHBIX CUTYaLi
B BUPTYaJbHBIX ClIENNAIN3NPOBaHHEIX APM (aBTOMaTH3MPOBaHHBIX paO0YNX MECT);

- YCTaHOBJIEHHE W MOITBEP)KACHHE 3aKOHOMEPHOCTEH (ITyTeM CpaBHEHHS INPOBEICHHOI'O
9KCTIEPUMEHTA U PACCUUTAHHBIX 3HAUYCHUH) U T.1I.;

- O3HAaKOMJICHHE C METOJMKAaMH MPOBEICHUS AKCIICPUMEHTOB, HAIJISAHBIM YCTPOHCTBOM
CTEHA-MaKETOB H IIp.;

- YCTAaHOBJICHUEC CBONCTB BCHICCTB, UX KAYCCTBCHHBIX U KOJIMYECTBCHHBIX XapaKTECPUCTUK,

- dHaJIM3 Pa3JINYHBIX XapaKTEPUCTUK NPOLECCCOB, B TOM YUCJIC NIPOU3BOACTBECHHBIX U MHBIX
IIPOIIECCOB,;

- pacueT napaMe€TpoB pPa3JIMYHBIX SIBJICHUH U ImpoueccoB, CMOACINPOBATE KOTOPLIC HE
BO3MOJKHO B PEaJIbHBIX YCIOBUAX (HapUMep, Ype3BbIUaifHbIe CUTYAIUH U TIp.);

- HaOMIOJICHNE PA3BUTHS SIBIICHUH, ITPOIIECCOB H JIP.

JlomyckaeTcs WHOE coaepkaHue 1abopaTopHBIX padoT, eciu 3To OyAeT crocoOCTBOBATH
peanmzanuy eel u 3a1a4 AUCIUTUIMHBL 1 GOPMUPOBAHHUIO COOTBETCTBYIOIIUX KOMIIETEHIIUH.

Mo xapakTepy BBIIOIHAEMBIX 1a00PAaTOPHBIX PAOOT BO3MOXKHBI:

- O3HAaKOMHUTEJbHbIE palbOTBI, HCIONB3yeMblE [UII  3aKpeIUIeHUs  W3yYEeHHOTOo
TEOPETHYECKOTO MaTepHalIbl;

- AHAJIMTHYCCKHUEC pa6OTI>I, HCIOJIB3YEMBIC JJIA MOJTYYCHUSA HOBOM HH(bOpMaL[HPI Ha OCHOBC
(hopMaTM30BaHHBIX METO/IOB;

- TBOpUYECKHE PAOOTHI, OPUEHTUPOBAHHbIE HA CAMOCTOSTEIIBHBII BEIOOP MOIX00B PEIICHHS
3a1au.

[Ipexae, yemM MOPUCTYNUTh K J1a0OPATOPHBIM 3aHATHSAM, OOYYalOUIMMCS HEOOXOAMMO
MIOBTOPUTH TEOPETHUECKUN MaTepHal mo Teme pabothl. Kaxnas maboparopHas pabota ocHaiieHa
METOIMYECKIMH YKa3aHUSIMH, pa3paO0TaHHBIMU MPETOIaBaTe/SIMI, BEAYIIMMH AUCIUTUIHHY

CamocTosTeabpHas
pabora

OOyuenne no aucuuiuinHe «®Du3uKa» NpeaycMaTpHBaeT aKTHBHYIO CaMOCTOSTENbHYIO
paboty obyuaromerocs. B paznene 4 pabodeli mporpammbl, KOTOpbIH HaszbiBaeTcss «CTpyKTypa u
coJlepXKaHWe AMCIUIUIMHBI), BCE Yachl CaMOCTOSTENIBHON pabOTHl pPacHUCAaHBl MO TeMaM U
BOTIpOCaM, a TaKXKe yKa3aHa HeoOxoanMas yueOHas TuTeparypa: 00yJaronuics n3y4aeT yaeOHbIH
Marepuall, pa3oupaeT MpuMepsl U pemaeT pa3HOypOBHEBbIE 337a4M B paMKaX BBIIOJIHEHHS Kak
00ImuX JOMAIIHUX 3alaHAH, TaK ¥ WHIUBUIYAIBHBIX JoMamHuX 3aaanuii (U3) u npyrux BugoB
paboT, NmpenyCMOTpPEeHHBIX pabodell MporpaMMoOl NUCHUIUIMHBL. [IpH BBINOIHEHUH JOMAIIHUX
3aaHuil oOyuaromemycs cliexyeT oOpaTHThCS K 3ajayaM, PEIIeHHBIM Ha HpeAblIyIInX
MIPAaKTHYECKUX 3aHATUAX, PEIICHHBIM JIOMAITHUM padoTaM, a Takke K NpUMepaM, NMPHUBOJIUMBIM
nekropoM. Ecnmm sroro Oyger HEZOCTATOYHO JUIS BBINOJHEHHS BceH pPadOTHI  MOMKHO
JIOTIOJTHUTEIBHO BOCIIONIB30BATECS YUEOHBIMH TOCOOMAMH, NPWUBEACHHBIMH B pasgene 6.1
«YuebHas nureparypa». Ecnm, HecMOTps Ha W3y4eHHBIH MaTepuan, 3aJaHHe BBITIOIHHATH HE
yaaeTcsi, To B 00s3aTE€IbHOM IMOPAIKE HEOOXOIMMO MOCETHTh KOHCYNIBTAIMIO IPETOAAaBATEINS,
BEJYIIEro NPaKTUIECKUE 3aHITUS, H/UIH KOHCYIITAINIO JIEKTOPA.

JomamHue 3ajmaHus, WHAWBHAYyaJbHBIE JOMAIIHHE 3aJaHus W JApyrue padoTHl,
MIPEeIyCMOTPEHHBIE paboyel mporpaMMOn JUCIUIUTHHBI JOJDKHBI OBITH BRIITOTHEHBI 00YYarOIIMCS
B YCTAQHOBJICHHBIE IIPEIOJIaBaTEeNIeM CPOKH B COOTBETCTBHHM C TPEOOBAaHMSAMH K O(QOPMIICHHIO




TEKCTOBOH W TpadudecKkoi JOKyMeHTanuu, copmynupoBanHbM B [Tonmoxennn «TpeboBaHuUs K
0(pOPMIICHHIO TEKCTOBOM U rpaduueckoil qokyMeHTaun. HopMOKOHTPOIIBY

Kommnekc yueGHO-METOANYSCKUX MAaTEPUalioB [0 BCEM BHIaM y4eOHOW NeATeNbHOCTH, NPENyCMOTPEHHBIM paboueit
MIPOTPaMMO¥ IUCIMITIMHEI (MOIYJIS), pa3MeIleH B IIEKTPOHHOW HH(POPMAIIMOHHO -00pazoBaTensHoit cpeae Upl VIIC,
JOCTYITHON 00YJaromeMycsl 9epe3 ero JINIHBINA KaOuHeT




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 KonTponbnast 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 AIEKTPOCTATUICCKUX TOJICH/ 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. MarHeTusm
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 «3y4ueHue
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. DnekTpoMarHuTHBIE 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 JIEKTPUYECKUE
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 (U3HMKH 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.
Pasgen 5. Konebanus 1 BOJIHEL 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 00y4eHus

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 COXpaHCHUS (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)»/
KOHTpPOJIb OIIK-1.2 (TMCBMEHHO/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 MarHUTHOM
45 Texyrmmmii TIPOHHUIIAEMOCTH OIlK-1.1 JlaboparopHas paboTa
' KOHTPOJIb (deppomaraeTrkay/ JlaboparopHas OIIK-1.2 (TTMCBEMEHHO/YCTHO)
paboTa «DneKTpoMarHuTHas
WHIyKIHUS»
5.0 Pa3gen 5. KosieGanus u BOJIHBI.
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 v BOJIHBL OIlK-1.2 (KOMIIBIOTEpHBIE
Pasnen 6. BoaHoBas u kBaHTOBas TEXHOJIOTHH)

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

*®opmMa MpoBeieHNsT KOHTPOJIbHO-OLEHOYHOTO MEPOIPUITHS: YCTHO, MUCbMEHHO, KOMIIBIOTEPHbIE
TCXHOJIOTHUH.
Onucanue noka3zarejed 1 KpuTepueB OLEHUBAHMS KOMIIeTEHIIMA.
Onucanue mKaJja OeHUBAHUS

KoHTponp KkauecTBa OCBOCHHS JUCHUIUIMHBI BKJIIOYAaEeT B ce0s TEKyIUH KOHTPOJIb
YCIIEBAEMOCTH M TMPOMEXKYTOUHYIO aTTeCTalMio. TeKylHil KOHTPOJb YCHEBAEMOCTH U
MPOMEXKYTOUHAST aTTECTAUsI OOYYAIOMIMXCS MPOBOJIATCS B IEISIX YCTAHOBICHHUS COOTBETCTBUS
JOCTHKEHUI  O0y4arommuxcs MO3TalmHbIM —TpeOoBaHUSIM 00pa3oBaTeNbHON MpOrpamMmbl K
pe3ynbraraM o0ydeHus U GOPMUPOBAHUS KOMITCTCHITHIH.

Texymuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHJ CHCTEMAaTHYECKOW MPOBEPKU 3HAHUH,
YMEHUM, HABBIKOB OOYyYaIOIIMXCA. 3ajadya TEKYIIEro KOHTPOJISI — ONEpPaTUBHOE U PETyJIspHOE
yrpaBieHHe Y4eOHOM NesTeNbHOCThIO 00YJarOINXCsl HA OCHOBE 0OpaTHOM CBSI3U U KOPPEKTUPOBKH.
Pe3ynbrathl olleHUBaHUS YYUTHIBAIOTCSA B BUJIE CPEIHEH OLICHKHU MPHU MIPOBEICHUH MPOMEKYTOUHOM
aTTeCTallUU.

J1y1st orieHMBaHMs PE3yIbTATOB 00YUYEHUS UCIIOJIB3YETCSI YEThIPEeX0aTbHAS IITKAJA: «OTIIMYHOY,
«XOpOILIO», «YIOBIETBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHLHO» U JABYXOAIJIbHAS IIKANA: «3a4TCHO»,
«HE 3a4TCHOY.

[lepeueHb OLIGHOYHBIX CPEICTB, MCIOJb3YEMbIX ISl OICHUBAHHUS KOMIIETEHIIMH, a TaKkKe

KpaTKasi XapaKTepUCTHUKa 3TUX CPE/ICTB IIPUBEICHBI B TAONIHIIE.

Texymmii KOHTPOJIb

IIpencraBnenue
HanmenoBanue
Ne Kpartkast xapaKTepHUCTHKa OIIEHOYHOTO CPEICTBA OLIEHOYHOI'0
OIICHOYHOT'O CPE/ICTBA
cpexnctea B @OC
. Tunosoe 3aganue
CpencTBo IS TPOBEPKH YMEHHH TNPUMEHSTh MOTYYCHHBIC
. JUIA BBIIIOJIHEHUS
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 WCHOJB30BAaHO U OLECHKH 3HAHUH, YMEHUH, P
paszenam/Temam
HABBIKOB U (WJIN) OTBITA JESTEIHPHOCTH 00YJIarOIIUXCS
JIACLIMIUIMHEI
[epedens Gpopmyn
CpencTBO IPOBEPKU 3HAHUS OCHOBHBIX (POPMYIT U TIPABHIL. (BOTPOCOB) 110
2 | [dukrant o popmynam | MoxkeT OBITh  HCIIONB30BAaHO I ONCHKH  3HAHUH p
paszenam/Temam
oOyJaromuxcs
JMCIUTUIAHBL
CucremMa CTaHIAPTU3UPOBAHHBIX 3aJIaHUM, MO3BOJIIOIIAS

TectupoBanne ABTOMAaTH3UPOBATh IPOIIE WU3MEpEeHUs] ypOBHS 3HaHUH U
p LTSI POUCIYDY p P DOHJI TECTOBBIX
3 | (koMITbIOTEpHBIE yMeHH 00ydaromerocs. —
TEXHOJIOTHH) MosxeT OBITH HCIIOIB30BaHO JUIS OIEHKH 3HAHWH, yMEHHH,
HaBBIKOB U (MJIM) ONBITA AESTEIbHOCTH 00YJaIOIINXCS
CpezncTBo, MO3BOJISIIONIEE OLEHUTh yMeHHe oOydatomerocs | OOpaser 3agaHust
IMMCEMEHHO/YCTHO M3JIaraTb CyTh IIOCTAaBJIEHHOM 3a/1auu, | JUIS BBITOJHEHUS
CaMOCTOSITENIbHO TPUMEHSTh CTaHAAPTHBIE METOJBI PELICHHs | J1abopaTOpHOMH
MIOCTAaBJICHHON 3aJaddl C HCHOJb30BaHHEM HWMEIOIIEHCs | paboThI 1
4 | Jlaboparopnas pabota . .
nabopaTtopHOi  0as3bl, NPOBOJUTH AHAIM3 IIOJYYEHHOTO | MPUMEPHBIA
pe3ynbrara paboThl. nepeyeHb

MoskeT OBITh UCITOJIE30BAHO ISl OIICHKH YMEHUH, HAaBBIKOB H
(nn) ombITa ASSITENLHOCTH 00YJarOIINXCst

BOIPOCOB IS €€
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 AUCIUIUTHHE. | MIPAKTHISCKUX
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 (WJIN) OTBITA JESITEIPHOCTH 00YJIarOIIUXCS

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. [IpaBUIBHO BBIOTHWII IPAKTHYECKHE 33/1aHMUA.
IMokazam oOTIMYHBIE YMEHUS W BIAJCHUS  HAaBBIKAMHU
MIPUMCHEHHS TIOMYYCHHBIX 3HAHUM W YMEHHWH IIPH pPEIICHUH
3aja4 B pamKax ydyeOHoro wmarepuana. OTBEeTHS Ha Bce
JIONIOJIHUTENBHBIE BOIPOCHI

Bricokmit

«XOPOLLIO»

OOyyvaromuiicss ¢ HeOOJBIIMMH HETOYHOCTSIMH OTBETWJI HA
TeopeTndeckue Bonpockl. ITokaszan xopomue 3HaHUS B paMKax
yueOHoro wmarepuana. C  HEOONBIIMMH  HETOYHOCTSIMHU
BBINOJIHIII TIpaKTH4YecKue 3amnanus. [lokasan xopoure yMeHHs
U BIQJICHUS] HaBBIKAMU NPUMEHCHMS TONYYEHHBIX 3HAHUH U
YMEHHUI NpH pelIeHuH 3a/ad B paMKax y4eOHOro marepuaia.
OtBeTHi Ha OOJIBIIMHCTBO JIONOJIHUTENIBHBIX BOIIPOCOB

ba3osBbrit

«YAOBJICTBOPUTCIILHO»

OOyyJaromuiics ¢ CyleCTBEHHBIMH HETOYHOCTSIMU OTBETHJI Ha
TeopeTHdyeckue BOMpPOChL. [lokaszan  yHIOBIIETBOPUTEIbHBIE
3HAHHMs B pamMKax ydeOHoro marepuana. C CyIIECTBEHHBIMH
HETOYHOCTSIMU BBIMOJHUI HpakTHYeCKue 3ajanus. [lokazai
yIOBJIETBOPUTEIbHbICE ~YMEHUS M  BIAJCHUS  HABBIKAMU
MPUMEHEHHsT TOJNYYCHHBIX 3HAHUA W YMEHHH NpH pPEIICHUU
3aja4 B pamKax ydeOHoro Marepuaya. JIOmycTHI MHOTO
HETOYHOCTEH IPHU OTBETE HA JOMOJHUTEIBHBIC BOIPOCHI

MuHUMaNLHBIN

«CHEYIOOBJIETBOPUTEIIBLHO)

OOyuarommiics Ipu OTBETE HA TEOPETHIECKHUE BOMPOCH! U MPH
BBIMIOJTHEHNH TPAKTHYECKUX 3aJaHUid TPOJEMOHCTPHPOBAI
HEJ0CTaTOUYHBIH YPOBEHb 3HAHUM M YMEHUH ITPU pELIEHUU 3a1a4
B paMkax ydeOHOro Marepuasa. Ilpm oTBerax Ha
JOTIOJTHUTENBHBIE BONPOCH OBLIO  JOMYIIEHO MHOECTBO
HENPAaBIIIBHBIX OTBETOB

Komnerenuus
He chopMupoBaHa

Tect — npomexxyTouHas artecTaiys B popMme 3K3aMeHa

Kpurepuu onieHuBanus

[IIxana oreHUBaHUS

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

KOTIIUYHO»

Obyuarommiicss BepHO oTBeTHN Ha 80 — 89 % TecTOBBIX 3aJaHWN TPHU
MIPOXOKACHUUN TECTUPOBAHUA

«XOPpOILOY»




MPOXOKACHUUN TCCTUPOBAHUSA

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

«YOOBJICTBOPUTCIILHO»

TIPOXOXKIACHUUN TECTUPOBAHU S

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

«HCYIOBJICTBOPUTECIBHOY

KpuTtepuu u mKaiabl OlleHUBaHUS Pe3yJbTATOB 00yUYeHHUsI PH NPOBeIeHN U
TEeKYIero KOHTPOJIsl yCIieBaeMoCTH

KonrpomnbHas padora

IIxane! ollecHUBAHUS

Kpurepun onieHuBaHus

«OTJIIMYHO»

«XOPOIIOH
«3aYTEHO

«YAOBJICTBOPUTCIIBHO»

OOyy4aromuiicsi TIOJHOCTBIO M TPaBWIBHO BBINOJHHUI  3a/laHHE
KOHTpPOJIbHOH paboThl. [Tokaszan OTaMYHbIE 3HAHHUS U YMEHUS B paMKax
yCBOGHHOTo yueOHoro Matepuana. KoHtposibHas pabora odopmieHa
AKKypaTHO M B COOTBETCTBHU C IPENbSIBISIEMBIMHU TPEOOBaHUSIMHU

OOyyaromuiicst  BBIIOJHWI ~ 33JlaHHe KOHTPOJBHOW paboTel ¢
HeOOJBIIMMHU HeTOYHOCTsIMH. [lokaszan Xopoluue 3HaHUSL B YMEHHUS B
paMKax YCBOGHHOro YydeOHOro Marepuana. EcTh HemocTtaTku B
0 OpMIICHIN KOHTPOJIEHOU pabOTHI

OOyJarommiicst  BBIIOJHWI  33JaHUE KOHTPOJBHOW paboTel C
CYIIECTBEHHBIMH HETOYHOCTSMHU. [loka3al ymOBIICTBOPUTEIbHBIC
3HAHWS W YMEHHS B paMKax YCBOSHHOrO Yy4eOHOTO MaTepHaia.
KauectBo ohopmiieHNST KOHTPOIBHOW pabOTHl UMEET HEAOCTATOUHBII
YPOBEHb

«HEYOOBJICTBOPUTEIILHO» «HC 3a4YTCHO»

OOyyaronmuiicss HE TMOJHOCTHIO BBIIOJHWI 33/1aHUS KOHTPOJIbHOM
paboThI, IPU ITOM MIPOSBIJI HEOCTATOYHBIH YPOBEHb 3HAHUHN U YMEHUI

JukTaHT 1o popmynam

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)

MeHble 0essimu 0anios

«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 OTBeTHN Ha 69 % W MeHee TEeCTOBBIX
3aJaHUH TIPH MPOXOXKJICHUH TECTUPOBAHUS

JlabopaTtopHnast pabota

IIIxanbl OLIEHUBAHUS

Kpurepuu oneHuBanust

«OTIIUYIHO»

«3a4yTCHO»

«XOPOLIOo»

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

JlaboparopHast paboTa BBITIONHEHA 00YUYAIONIUMCS B TIOJTHOM 00BEME C
cobOmroeHreM HeoOXOoauMoi mocneaoBareabHoCcTH. OOydaromuics
paboTasl MOJHOCTHIO CaMOCTOSTENBHO; ITI0Ka3ajl HEOOXOJUMbIE IS
MpOBeACHUS PabOTHl TEOPETUUECKUE 3HAHUS, PAKTUICCKUE YMECHUS H
HaBbIkM. PaboTta (oruer) odopmieHa akKypaTHO, B Hauboiee
ONTUMAITBHOH JUIsl QUKCAIIH PE3yIBTAaTOB (hopMe

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 MaTephala W OBJIAJICHHE YMEHUSIMH,
HEOOXOIMMBIMH  JUII  CaMOCTOSTENBHOTO  BBIIOJHEHHS  PaboTHI.
JoryiieHbl HETOYHOCTH M HEOPEKHOCTh B 0OPMIICHHH pe3ysbTaTOB
paboTs! (oTueTa)

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

JlabopatopHasi paboTa BBIMOJHIETCS M O(GOPMIIACTCS O0YJAIOUTIMCS
«yIIOBJICTBOPHUTEILHO) IIPY MOCTOpOHHEH nomomu. Ha BeImonHeHne paboTHI 3aTpaunBaeTCs
MHoOro BpeMmeHH. OOy4aromuiics NOKa3bIBaeT 3HAHHUS TEOPETUUECKOTO
Marepualla, HO WCIHBITBIBAET 3aTpPy[HEHUE IIPH CaMOCTOSITEIILHOMN
paboTe ¢ ICTOYHMKAMU 3HaHUI WK IpHOOpaMu

JlaGopaTopHast paboTa He BBIIOJHEHA, NHCHMEHHBI OTYET He
MIPE/ICTaBIICH.

PesynpTaThl, HONy4eHHBIE OOy4alOIIUMCS, HE IIO3BOJIIOT CHEJATh
NPaBWIBHBIX BBIBOJOB M HOJHOCTBIO PACXOIATCS C MOCTaBJICHHOM
«HEYIOBJIICTBOPHUTEIBHO» | «HE 3a4TeHO» | Lenbio. [Ioka3piBaeTcs IUIOXOE 3HAHHE TEOPETHYECKOTO MaTepuaia H
OTCYTCTBHE HEOOXOAUMBIX YMCHHUH.

JlaboparopHasi pa0oTa He BBIIOJHEHA, y Y4Yalerocs 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 IJIS1 BHINOJHEHNS] KOHTPOJIBHBIX padoT

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

Hwxe nmpuseneH o6pasel] THIIOBBIX BAPMAHTOB 3aaHUH /15 BHITIOJHEHUS! KOHTPOJIBHBIX padoT.

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
JIaBJICHHE ra3a — ATO JAaBJIEHHUE, KOTOPOE OKa3bIBall Obl a3 Ha CTEHKH COCYJa, €CIM Obl HAXOIUIICS B
3TOM COCYZE TOJIBKO ITOT Ia3.
2. O6’L$ICHI/IT6, HCIIOJIBb3Ys (1)I/ISI/I‘ICCKI/IC 3aKOHBI, [TOYCMY 0aJIJIOHBI CO CXKATBIM T'a30M B3pPBIBOOITIACHBI, a
TpyOa ¢ Bo/Ioit 1o OONBIINM JaBlieHHEM B3pbIBOOE30macHa?

Bo3moxHbIit BapuaHT oTBeTta: Ilpu B3pbiBe TpyObl JaBieHUE BOJblI MPAKTHUYECKU Cpa3y Majaer 1o
HYJISA, ¥ OHA HE MOXET COBEPIINTH pa3pyIlIeHud. ITo 00yCIOBIeHa 0COOBIMU CBOMCTBAMU JKHIKOCTH:
TEKy4YeCTbI0, JBI)KEHHE MOJIEKYJl B KHMJKOCTEH CKAauKoOOpa3Hbl, JKUAKOCTh HE 3aHUMAeT BECh
IIPEeIOCTaBIEHHBIN el 0o0beM. Pa3peiB OailjioHa MPOMCXOAWUT BCIIEJACTBHE CHIJIBHOTO YBEIMYEHUS
JIABJICHUS] Tra3a NpPU IOCTOSHHOM OOBEMe BCIEJCTBHE YBEIWYEHHS TEeMIIEpaTypbl (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 HarpeBaTessi, 00JIbIIe KOJUYECTBA TEIIOTHI, OTJAHHOMN 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 yBenudmi1 cBoii 00beM B 5 pa3 nzotepmudecku. Haiitn namMenenue
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 JEKTPOMATHUTHON HHIYKITUU B COOTBETCTBHH C IPUBEIEHHON POPMYITOH.

E =

Ortger: IIpu n3MeHeHNN MarHUTHOTO MOTOKA CO BPEMEH B ITPOBOASAIIEM KOHTYpe Bo3HUKaeT D/IC,
BEJIMYMHA KOTOPOU IIPONOPLUOHAIbHA CKOPOCTH U3MEHEHNS MarHUTHOT'O TIOTOKA.
2. OOBsCHUTE, UCTIONB3Ys GUIUUECKUE 3aKOHBI, KaK MTPOUCXOUT OSCIIPOBOHAS 3aPSAKH COTOBOTO
tenedona. Jlakite onpeaenenne 3TOro GU3NIECKOTO ABICHUS.

Bo3moxHBIl BapuaHT oTBera: B ocHOBe OecrpoBOJHOM 3apsaku TenedoHa JEKUT seneHue
83aUMOUHOYKYuY. SIBIEHNE B3aUMOMHIYKIMM 3aKJII0YAeTCs B CIEAYIOIIEM: IIPU U3MEHEHUU CHUJIbI
TOKa B OJHOM MPOBOIALIEM KOHType Bo3HUKaeT OJIC MHAYKIHMH B IPOBOJSAIIEM KOHTYDpE,
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 INEeKMPUUECKUll MOK Nnopoxcoaem nepemMeHHoe
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 TTPOBOASAIINA KOHTYp, CBSI3aHHBIA ¢ Oarapeeil COTOBOTO
tenedona. [Ipyn W3MEHEeHUH MarHUTHOTO MOTOKA Yepe3 3TOT MPOBOIAIINN KOHTYp Bo3HuKaeT D/C

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

3. MaruuTHas UHAYKIHAS MEXTY TOJ0CaMU JIBYXIIOJIIOCHOTO TeHeparopa paBHa 1 Ti. Potop 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. KsanparHyro paMKy CO CTOPOHOH | M IOMECTHIIN B OTHOPOJHOE MarHUTHOE ToJie ¢ MHIyKIuen 2 T,
TaK 4TO IUIOCKOCTH PAaMKH HNEPHEHIUKYJISIpHA CHJIOBBIM JIMHUSIM MAarHUTHOTO TOJISA. 3aTeM, He
BBIHMMasl paMKy U3 IOJIS M HEe M3MEHss €€ opueHTaiuoo, eé nedopMUpoBaIn B MPSIMOYTONBHUK C
cooTHomuieHreM ctopoH 1:2. Kakoit 3apsa npu 3ToM mpoiies no KoHTypy? ConpoTHBIEHHE paMKH

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
SHEPTUU MAarHUTHOTO TIOJIS.

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 MOJIEKYISIPHON (DU3UKHU M TEPMOJUHAMHUKHU. DICKTPUUECTBOY
3amaua 1. «/IBurkeHHE Tela B MOJIE TSHKSCTH 3EMITH

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. @usuka : yueb. nocooue : 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 3amaya B KaXJAOM BapHaHTE — JABUKEHUE B IMOJE TSKECTH 3EMIIH.
Bropas 3amaya — KuHEMaruka BpallaTeIbHOIO JBWXEHHs. TpeTbs 3agaya — JAUMHAMHKA

MOCTYIATEeNBbHOTO JABMKEHUS. YeTBepras 3aqadya — JWHAMHKA BpaIlaTEIbHOTO NBIKEeHMs. [laras
3aja4a — 3aKOHbI coxpaHeHus B Mmexanuke. [llecras 3anaua — TepmoanHamuueckre nukibl. Cenpmas
3a/1aua — KOHJICHCATOPBI AJIEKTPUUIECKOTO 3apsaa. BoceMas 3a1aua — DIEKTPUUYECKUE LICTIH.
BapuaHTbl kK KOHTpOIbHON 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 xc.-0. mpaHcn.,
HUpxymcekuii eoc. yn-m nymeii cooowy. @usuxa. Cooprux 3aoau "dnexmpuuecmeo, macHemusm,
Konebanus u 8onHwl" yuebHoe nocooue 01 CMmyo0eHmo8 UHIHCEHEPHO-MEXHUUEeCKUX CheyuaibHoCmel
3a04HOU  opmbl 00yuenuss : yuebOHoe nocooue ONsL CMYOeHMOS8 UHHICEHEPHO-MEXHUYEeCKUX
cneyuanvHocmelti 3a04HoU opmel 0oyuenus / A. M. Unnapuornos [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 AMIriepa, MarHUTHBI 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 — SHEpTryus U IIOTHOCTh SHEPTHH B MarHUTHOM TIOJIE.
[Mlectas 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 3amaua B Kaxa0M BapuaHte — nHTepQepeHus ceera. Bropas 3amava —
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 JTUYHbIIH KaOWHET.
Huxe mpuBeneH oOpasel TUNOBBIX BapHUAHTOB 3aJaHH JAJIsS BBINOJHEHUS JIUKTAHTA I10
dbopmynam.
OO0paserr THIIOBOTO BapuaHTa TUKTAHTA 10 (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 — u3MeHEeHHe 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 3a 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. KuneMaTuveckue ypaBHCHHsI PABHOMEPHOTO IMOCTYATEIILHOTO JIBMKCHUS

?z?o +1_7)t,

- -

V=Vy = const,
a=0,

rae Uy — BEKTOP CKOPOCTH MATE€PUAILHONW TOYKH B HadalbHbI 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 MECPOU €T0 UHEPTHOCTH, 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

—

—_—
rae M — paBHOJIEHCTBYIOIasi MOMEHTOB CHJI, & — YTJIOBO€ YCKOPEHHE BPAIIAIOIEerocs Tena, | — MOMEHT
WHEPLNHU Tema.

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 UHepIHY Mapa OTHOCUTENBHO OCH, MMPOXOJISAIICH Yepe3 EHTp miapa:

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 OCSIMHL.

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

L=13.

3.3 TunosBble KOHTPOJIbHBIC 3aIaHUA 1JISl IPOBCACHUA TECTUPOBAHUA
DoHJ TECTOBBIX SaI[aHI/Iﬁ 110 JUCHUINIMHE COACPKUT TCCTOBLIC 3a/laHUA, PACIIPCACIICHHBIC 110
pasaciaM 1 TeMaM, €C YKa3aHUCM UX KOJIMYECTBA U TUIIA.

Crpykrypa (hoHIa TECTOBBIX 3aaHHI 1O TUCITUTUINHE

KonuuectBo
Wnnukarop

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

3HaHue Ha 2-0T3

BBIOOD 2-3T3

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

2-3T3

3HaHue Ha 2-0T3

BBIOOD 2-3T3

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

2-3T3

3HaHue Ha 2-0T3

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 2-0T3

BBIOOD 2-3T3

OIIK-1.1 Tema 4. OCHOBBI MOJIEKYIISIPHON (PU3UKHU ¥ TEPMOTUHAMUKHI YMmeHune 2-0T13
OIIK-1.2 ‘ 2_13T3
JelicTBre 2-0T3

2-3T3

OIIK-1.1 Tema 5. DnekTpocrarrka 3uanne na 2-0T3
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. DnexkTpoMarHuTHBIE KOJICOaHUS 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 ontuka 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 o0pasen TUIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEIyCMOTPEHHOTO paboyeit
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
YPaBHEHUE IUHAMUKH), T1€ M - Pe3yJIbTUPYIOIIMHA MOMEHT BHEUIHUX CUJI, Mo - Pe3yIbTHPYIONIMI
MOMEHT BHYTPEHHUX CHJI

) dl=M,gdt
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 TBM)KEHUE OTHOCUTEIIBHBI, U BCE 3aBUCUT TOJIBKO OT BBIOPAHHOM CUCTEMBI OTCUETa
B) MPOCTPAHCTBO M BPEMsI HEPA3pbIBHO CBS3aHbI MEXAy co00il; OHM sBISAIOTCA (Qopmoi
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 BBIPAKEHUH BBIOEPUTE I M30XOPHOI'O Ipoliecca YpaBHEHHE 3TOTO Ipoliecca,
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 MpaBUILHBINA 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 €€ PACIIPOCTPAaHEHUS U TIEpUOJT KoieOaHU CBSA3aHbBI BRIPAXKEHUEM

a) A=0v-T
v

0) A=—

) T

B) ﬂzi
v-T

r) 2,:1
v

OtBeT: a

6. BriOepuTte MpaBUIBHBINA OTBET.

Hudpakiuio cBeTa MOKHO OOBSICHUTD, UCIIOJIb3YS MIPUHIIHI, COTJIACHO KOTOPOMY
a) CBETOBas BOJIHA, BO30 Yy KaeMasi KaKMM-TTHO0 HCTOYHUKOM, MOXKET ObITh IIPE/ICTaBIICHA KaK
pe3yJIbTaT CyNEPHO3ULIMU KOTEPEHTHBIX BTOPUYHBIX BOJIH, «U3JIy4a€MbIX» MHUMBIMU UCTOYHUKAMU
0) KaxKaast TOYKa Cpe/ibl, 10 KOTOPOoil mo1ien GpoHT BOJIHBI, CTAHOBUTCS UICTOYHUKOM HOBBIX

chepruyecKux BOJH

B) CBET paCIpOCTPAHSAETCS IO TAKOMY ITyTH, 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) TEIUIOBOE U3ITy4YCHUE
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 BBIPAKCHHUCM.

Ilepuon

MatemMaTtuueckoe BBIPDAKCHUC

a) mepuo/ KoyeOaHusi MaTeMaTHIeCKOTO )T 27
MasiTHUKa e
0) mepuon konedanus PU3NIECKOro MasiTHUKA 2
)T =———
Wy — IB
B) MIEPHO]I HE3aTYXAIOIUX KOJIeOaHni |
) T=27 |-

g

T') Iepro/ 3aTyXaIINUX KOJIeOaHmit

4) T=27Z\F
k




1) Iepro/ KosieOaHusl MPY>KMHHOTO MasiTHUKA

5) T=27 |
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 COXPaHEHHUS SHEPTUU

1) p=)Y.m-5=const

i=1

0) 3aKOH COXPaHEHHS UMITYJIbCa 2) E+U =const
B) MEXaHUUeCKas paboTa BpaIareibHOro 3) A=Mdg
IBIOKEHUSA
I') 3aKOH COXPAaHEHUS MOMEHTA UMITYJIbCa N A

t
1) MOIIHOCTb 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 XkKe CKOPOCThIO?

3

IIMOTHOCTE AMEKTPUYECKOrO TOKAa B AIFOMHUHHEBOM IIPOBOJAHHMKE 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 naTEpQEepeHIINY ABYX KOT'€PEHTHBIX BOJIH C JNTHHOM BOJIHBI 2 MKM IIE€PBbI HHTEp(EpEeHIIMOHHBIH
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.

Ortsert: 414 1B

15.

st HexoToporo BeniecTBa (OTOIPGEKT nMepecTaéT NPOUCXOIUTh IIPH JIJIMHE BOJIHBI, IPEBbIIIAIOIICH
450 um. Haitnure paboty Bbixozaa (pOTOIIEKTPOHOB i 3TOro BemiecTBa. OTBET NPEACTaBUT B 3B u
KPYTJIUTH J0 COTHIX.

Ortser: 2,76 5B.

16.

MarauTHbIH OTOK Yepe3 KakIbli BUTOK KaTYIIKH, TOMEIEHHON B MarHuTHoe rone, 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.

CrnyuaitHast morpemHocTs u3Mepennit AnuHsl paBHO 0,1 MMm. B pesynpraTe n3mepeHuii 661510
NpoBeJieHa Cepusl IKCIIEPUMEHTOB U3 TpeX u3MepeHuit B nabopatopuu no pusuxe 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 OCHOBHOT'O YpaBHEHHUS TWHAMHUKH BPAIaTEIbHOTO IBMKECHUSD)

MOJBIKHBIE TPY3bl HA KPECTOBHHE MasTHUKA TIEPEIBUHYIIN OJIMKE K ocH BpamieHus. OMuImmTe KaK
W3MEHHUTCS MOMEHT MHEPIIUU KPECTOBUHEI C TPY3aMH, YTIIOBOE YCKOPEHHUE Bpalllarolierocs Teina, a
TaKOKe BPAINAIONIMA MOMEHT, NMPWIOKEHHBIH K KpecToBuHE. CUHTaTh, YTO HW3HAYAIBHO MAasSTHUK
OGepbOeka cOamaHCUPOBaH.

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

MPUIIOKEHHBIN K KPECTOBUHE — HE U3MEHUTCS.

3.4 TunoBble 3a1aHus /151 BHITIOJTHEHUsI JIA00PATOPHOI padoThl M MPUMEPHBIN NepeYeHb
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 ¥ MPUMEPHBIH MepeueHb BOMPOCOB ISl UX 3aIHTHI.

OO6paszer 3a1aHuil 1715 BBIMOJHEHUS 1a00paTOPHBIX PadOT U MPUMEPHBIN IEpeYeHb BOIPOCOB IS
WX 3aIUTHI
«Jlaboparopnas pabota «/3ydeHne TUHAMHUKHY BpalaTeIbHOTO JBIKEHHUS HA KPecTOOOpa3HOM
MasaTHHKe (MasiTHUK 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 HHEPIIHH TPY30B, HAXOIAIINXCS HA CTEPIKHSIX
MmasiTHuKa O6epoOeka.

[Tpubops! ¥ 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, noABemuBaeMbix 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. TloaxIrOYuTh SIEKTPOHHBINA CUETUMK 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
3aUKCUpOBaTh (MPUACPKUBATH) KPECTOBUHY PYKOW 3a OJUH U3 CTepKHEeH. HUTh HaMmaThIBaeTcs ¢
IIpaBOi CTOPOHBI LIKUBA CTPOTO B Ma3.

5. 1oO6uTbes yCTOMYMBOTO TMOJIOKEHUS Tpy3a (4ToOBI YCIIOKOMIMCH ero Konebanus). Ha aucruiee
CEKYH/IOMepPa JOJKHBI ObITh MEPUAIOLIUE HYIIH.

6. OTHnyCTHTH CTepKEHb MAasTHUKA, IIPU 3TOM Ipy3 Maccoid ml Ha4HET OIycKaTbCs BHU3, Bpallas
MasATHUK. [Ipu nmpoxokieHnu rpysa yepes ONTHYECKYI0 OChb BEPXHETO JaTYUKA CEKYHIOMEDP HAYHET
OTCUET BPEMEHU JBM)KECHUS Ipy3a.

7. B MoOMeHT nepecedeHus rpy30M ONTHYECKON OCH HM)KHETO JaTYMKa U OCTAHOBKH CEKyHJIOMEpa
OCTaHOBUTH JIBIKEHUE My(PTHI pyKoii 3a cTepxkeHb. [loka3zanus cekynnomepa (t1) 3anectu B Tadm. 1.
8. Bpaias MaxoBUK, BEpHYTb I'Py3 B HCXOJHOE MOJIOKECHHE.

9. OmnsIT nOBTOPUTH euie 4 pa3a. PesynbraTsl u3MepeHuii 3anectu B Tabdm. 1.

T .
10. Bpruucnuthb cpenHee 3HaUCHUE < 1> . Onpenenuts 1o hopmyse MOMEHTHI MHEPIUI 0e3 rpy3a Ha

m 2
Jo = 21hg rz(Tl)
KPECTOBHHE Y BBIYKMCIUTH BEJIMUYUHY UX CPEIHEro 3HaucHHs. J[aHHbIC 3aHECTH B
Tabnuny 1.

11. Haznets cBepXy Ha Ipy3 my JOTIOTHUTEIIBHBIN TPY3 Aml.

’ —_—
12. TIpousBectu 5 U3MepeHHU BPEMEHHU OITYCKaHHS (TZ) C IPy30M my =m, +Am, 10 IIYHKTaM 2 -
8. Pe3ynbTaThl U3MEpEHUH 3aHECTH B TAOIUILY 2.

(72) "
13. Beluucnauth cpefHee 3HAYCHUE 2/ Onpenenuts 10 (GOPMYJIE MOMEHTBHl HHEPIIHUiA

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

) _Am,
14. CHATh NOTIOTHUTENBHBIA IPY3 MacCOM .

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

16. OnpenenuTh cpeaHee 3HAUEHHE pacCTOSHUS R OT IIEHTPOB Macc Ipy30B m 10 OCH BpAICHHS.
J11 3TOr0 N3MEPUTD TMHEUKON pacCTOSHUE MEKYy HAPY>KHBIM TOPLIOM OJTHOT'O I'py3a U BHYTPEHHUM

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

I +1
" R =
IIPOTUBOIOJIOKHBIX I'PY30B, - s BTOpO# mapsl rpy30B. [Ipu 3tom 4 . Bemmumny R

3aHECTU B TAOJMIEI 3 U 4.

o T o
17. TlpousBectu 5 u3MepeHuit BpeMeHu (3 )omyckaHus Tpy3a Maccoii ml cormacHo myHKTam 2 — 8.
Pe3ynbpTarhl H3MepeHuii 3aHecTy B Ta0nuIy 3.

T .
18. Beauciauth cpeaHee 3HAYCHHE < 3>. OrmpenenuT MOMEHTBI MHEPIUN MasTHHUKA C TPy3aMH

o o T
MacCCOM M Ha CTCPIKHAX U I'PY30M MAaCCOU ml ¢ KaXJIbIM 3HAYCHUCM BpPCMCHU ( 3) o (I)OpMyJ'IeI

m _
_mg r2(2'32 _le)

ep.oKcn.
2h , BBIYHCIIUTH BEIMYMHY WX CpEeIHEro 3Ha4deHus. JlaHHbIC 3aHECTH B
Tabnuiy 3.
19. PaccunrtaTh TeopeTHYECKOE 3HAUCHHE MOMEHTAa MHEPLUUH MasTHHKA C TPy3aMH MacCOd m To
_ 2
dopmye: Jr =4mR*

.y . . Amy
20. Hanetb cBepxy Ha rpy3 Maccoii JIOTIOJTHUTEIIBbHBIN I'Py3 Macco .
!

21. TlpowusBectu 5 u3MepeHuil BpeMeH! (T4) OILyCKaHUs Ipy3a Maccou my =my +Am, I10 ITYHKTaM
2 - 8. Pe3ynbraThl M3MEpEHU 3aHECTH B TaOIHILY 4.



y . Am y N
22. CHATH ITOTIOJIHUTEIBHBIA TPy3 Maccoi 1 w Tpy3bl Maccol m ¢ CTEp)KHEH MasTHHKA U
MIOJIOXKHUTh HA OCHOBaHUE YCTAHOBKH.
23. OTKITIOYUTH CEKYHIOMEp OT CETH.

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

Ipy3aMH Maccoil m Ha CTEp)KHSX U IPY30M "1 ¢ KaIbIM 3HaueHHeM BpeMeru ( °4) mo dopmyire:

_mg rz(—z _ 2)
ep.oken. 2h Ty 75
, BBIYHUCIIUTh UX CPEAHEC 3HAUCHUC.
25. U3 Ta6HI/IHBI 3 3aHECTH B Ta6HI/IHy 4 TEOPECTUUCCKOC 3HAYCHNEC MOMEHTAa HHCPIUH MasdTHHKA.

I'pys macconn My =0.0713 kr. Tab6muma 1
Ne h, r, 7,, c. (0e3 rpy3oB <T1> ) Joi swan. <‘]°>
/i M M Ha KPECTOBUHE) c Ke - M ke - m?
1
2
3
4
5
I'pys maccoit My =My, + Am; =0.1451 kr. Ta6auua 2
Ne h, r, 7,, c. (0e3 rpy30B <1'2> : Joi swan. <‘]°>
n/m M M Ha KPECTOBHHE) c K2 - M K2 M2
1
2
3
4
5
I'py3 maccoit m= 0.0713 kr. Tabnuua 3
75, C. (Tpy3sl
Ne h, r, R, Maccoit m=0.716 <T3>’ Ji poowens <J‘?P-”"”->’ Jr
n/m M M M KT Ha c Ke - M Ke - M2 Ke: M2
KpPECTOBHHE)
1
2
3
4
5
I'pys maccoir My =M, + Amy =0.1451 «r. Tabnuua 4
7,,C. (Tpy3sl
Ne h, r, R, Maccot m=0.716 <7«-4> y Ji 2p.oKen. ? <‘]ep.3/<cn.>’ ‘]T )
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?

UYto Ha3bIBaeTCSI MOMEHTOM HHEpIUU Tena? KakoB ero pusndeckuii CMbICIT?

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

3anucaTh OCHOBHOE YPAaBHEHUE JUHAMUKH BPAILATEIbHOTO JBUKEHUS.

3anucarb GOpMyITy KHHETHYECKOM YHEPTUH MOCTYATEIBHOTO M BPAIaTeIbHOTO IBUKECHUS TEJa.
Kak u3meHuTCs BpeMsi OIyCKaHUs Ipy3a Ha HUTHU, €CIIM YBEJIMYUTH paauyc R pacnosoxeHus
Ipy30B Ha KPECTOBUHE?

ocourwnE

OO0paser 3a1aHu 17151 BBIMTOJTHEHUS 1a00paTOPHBIX PabOT U MPUMEPHBIN MepeueHb BOMPOCOB IS
WX 3aIIUTHI
«Jlaboparopnas pabota «3ydenne 0600mEHHOT0 3aKk0Ha OMa U U3MEPEHHE AIICKTPOABIKYILCH
CHJIBI METOIOM KoMITeHcanuny/ JlaboparopHas padota «/3mepeHue conpoTUBICHUS TIPOBOJHUKOB
C TIOMOIIIBEO MOCTUKA YHUTCOHA»

JlaboparopHuas pabota «M3yduenne 0600mEHHOr0 3aKk0oHa OMa U I3MEPEHHE AIICKTPOIBIKYIICH
CHJIBI METOZIOM KOMITCHCAIIUN)

Llens paGoThI: M3y4EeHUE 3aBUCHMOCTH Pa3HOCTH TOTSHIINAIOB HA yYaCTKE LIEIH,
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» ¢ DJIC El moaxmrounth K THe3maM 5, 6 1abopaTOpHOTO MOIyJs coOmoaas
MOJIIPHOCTH (KPACHBIN MPOBOJ «+», UEPHBIH  «-»).

R

_®_:L+ @—ZE
E,— Ezl

+ i |
TE, o] ©arE r[] ¥

Puc. 1
a - IPUHIMITHAITBHASL CXEMA BCTPEYHOTO BKIIFOUEHHsT HCTOYHHUKOB «E1» 1 «E2»;

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



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

4. Mynbtumerp «PA» (Musmmammepmerp) coOirofasi MOMSPHOCTh MOAKIIOYUTH K rHe3xaM 3, 4
71a00pPaTOPHOTO MOTYJIS.

5. Mynstumerp «PV» (BoabTMETp) coOMtOas TOJMSPHOCTh TOAKIIOYUTH K TrHe3mam 1, 2
71a00pPaTOPHOTO MOTYJIS.

6. YcraHOBUTH Opraisl yIpaBieHHUs PUOOPOB B UCXOTHOE COCTOSHUE!

- Ha ucrounukax nutanus «E1» u «E2» noBepuyth perynsatop HanpsokeHuss « VOLTAGE»
MIPOTUB YACOBOM CTPEJIKH JI0 y1iopa, a peryssitop Toka «CURRENT) 1o wacoBo# cTpenke 10
yrmopa.

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

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

- Ha ucrounnkax muranus «E1» u «E2» nepeximouarens «I/O» ycTaHOBHTH B mostokeHHE «I».

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

- Ha wmynetumerpe «PV» (BompTMETpe) MepekitoyareNieM peXHMOB YCTaHOBUTH TMperel
U3MEPEHUS MOCTOSIHHOTO HanpspkeHus «20 V.

9. IlnaBuo Bpamas perynstop HanpsikeHus «VOLTAGE» ycTaHOBUTH HampsiKeHHE HCTOYHHMKA
nutanusa «E2» ¢ 3]1C E2 paBnoe 5 B.

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

11. [InaBHo u3Mmensas perynstopom «VOLTAGE» nanpspkenue umcrounuka nutanus «E1» B
uHTepBaie 3-8 B ¢ marom B 1 B cHATh nokazanus muwuinamnepmerpa «PA» u BonstmeTpa «PVy.
12.  PesynbTarel u3MmepeHuid Toka | mo mokazanusM wmminamnepmerpa «PA» u pasHocTu
noteHuuaioB ¢l - @2 no nmokazaHusiM BosubT™MeTpa «PVy» 3aHectu B Tabnumy 1 Ju1s BCTpedyHOTO
BKJIFOYEHUS] UCTOUHUKOB NUTaHus «E1» u «E2».

13. Ilpm 3anmucu TMOKa3aHWA W3MEPUTEIBHBIX TPHOOPOB CIIEAYyeT YYUTHIBATH 3HAKH
COOTBETCTBYIOIINX BEJIUYHUH.
14. N3menuts momspHocths noakitoueHus wucrouHuka «El» ¢ DJC El x mabopatopHOMy

monyito. CornacHo puc. 1 KpacHbI MPOBOJA MOJKIIOYUTH K THE3Ny 6, YepHBIH — K THE3dy S,
AIIEKTpUYecKass TMPUHIUMNHAIBHAS CXEMa COIJIACHOTO BKIIIOUEHUS HMCTOYHUKOB «El1» u «E2»
npuBesieHa Ha puc. 16.

15.  TloBTOpUTH U3MEPEHUs COTJIACHO MyHKTam 9 — 11.

16.  Pesynprarel u3MmepeHuil Toka | mo mokazanusm Mmumaminepmerpa «PA» M pasHOCTH
noteHuuaioB @l - ¢2 no mokasaHusiM BoibTMeTpa «PV» 3anectu B Tabmuuy | g coryiacHoro
BKJIIOUEHUSI UCTOYHUKOB NMUTaHus «E1» u «E2».

17. Ilpm 3amucu TMOKa3aHWA W3MEPUTENBHBIX TPUOOPOB ClEAyeT YYUTHIBATH 3HAKU
COOTBETCTBYIOIINX BEIIMYUH.
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 Brmtouenue E1 u Ez CornacHoe Bkitouenue Ei u Ez
Ne i/
I, MA ¢1- 02, B I, MA o1- 02, B




O0paboTka pe3yIbTaTOB U3MEPCHHIA:

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

— HanecuTe TOYKH, COOTBETCTBYIOIIUE JAHHBIM TaOIHIIBI 1, Ha KOOPIMHATHYIO IIOCKOCTh, 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 MNYHKTHPHBIMHU JIMHHUAMHU I10JIOCY
pa3dpoca dKCIIepUMEHTAIBHBIX JaHHBIX, KaK MIOKAa3aHO 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, - 9,)

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

- Jlns ompenesieHus TIOTPEITHOCTH U3MEPEHHs TOKa MPOBEIUTE MPSIMYIO NapalIeIbHYI0 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 M3MEPEHUs Pa3HOCTH MOTEHIMAJIOB MPOBEAUTE NMPSMYIO
napajieNlbHyt0 ocu opanHaT. [lorpenrHocTh onpeneeHus pa3HOCTH MOTEHITHAIOB 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.

=ga




KoHTpo1bHBIE BOIPOCHI:

O0600611eHHbI# 3aKk0H OMa U1 HEOAHOPOAHOIO YYaCTKa IIeTH.

3akoH OMa 1J11 OTHOPOJHOIO yYacTKa LIETH.

3akon Oma 151 3aMKHYTOH 1IETIH.

KakoB ¢usngeckuii cmpica DJIC? B kakux equaunax uzmepsiercs DJ{C? Kak onpenensiercs

3Hak DJ1C npu pacuere dIEKTPUIECKUX Lenei?

Kaxoe HanpaiieHre ToOKa B LIeNMU IPUHUMAIOT 32 MOJI0KUTEIbHOE?

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

7. Kakoil Qu3nuecKkuili CMBICI MUMEET HANpPsHKEHHOCTh 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. VeanpHbIid 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 KBaJgpaTH4YHAs, 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, TeIII0EMKOCTh TPU MOCTOSIHHOM JaBlieHHH. Y paBHeHHe Maiiepa.

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

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

20. DnexTpocTaTHKa. DIEKTPUUYECKUE 3aps/Ibl U MOJIs. 3aKOH COXPAHEHUS M TUCKPETHOCTh
3apsiaa. 3akoH Kynona.

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

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



23. TlpoBomHUKM BO BHEUIHEM JJIEKTpocTaThdeckoM mojie. HampspkeHHOCTh momnst y
MOBEPXHOCTH MPOBOHUKA U €€ CBSA3b C MOBEPXHOCTHON IMIIOTHOCTHIO 3apsizia.

24. DnextpoemkocTb. Konnencaropsl. CoeqHEHNE KOHIECHCATOPOB.

25. Jwanextpuku. [lonspusanus AU31EKTPUKOB.

26. DHeprus U MIOTHOCTh SHEPTUHU AIIEKTPOCTATUYECKOTO TOJIS.

27. DReKTpUYeCKHid TOK. DJIEKTPOABMKYILAS CHIIA, PA3HOCTh MOTEHIUAIOB M HAIIPSHKCHHUE.

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

29. CompoTuBiieHHE MPOBOJHUKOB. 3aKOHBI IMOCIEAOBATEIBLHOTO U  MapalljIeIbHOTO
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 3JCKTPUYECKUH TOK B MAarHUTHOM IMoyie. BHUTOK ¢ 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. BzanmoneiicTBue NPOBOAHUKOB ¢ TOKOM. 3akoH Ammnepa. Cuia B3auMOACHCTBUS MEXIY
JBYMSI TTApAIIJIEIbHBIMU TIPOBOJHUKAMHU C TOKOM.

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

10. Knaccudukanuss BemecTB B MpUpPOJAE IO MarHUTHBIM cBoiicTBaM. 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,
JTOOPOTHOCTH KOJIEOATETFHOTO KOHTYpA.

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

14. DnexTpoMarHUTHBIE BOJIHBI (YpaBHEHUE).

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

16. BsammogeiicTBue cBera ¢ BemecTBoM. [lornomenue. Paccensanue. [Tonsipusanus ceera.
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€ xapakrepuctukd. Judpaxkmus 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. ®orosznexTpuueckuit 3pdexT. 3aKoHbI U KBAaHTOBAsi TEOPHUS BHEITHETO (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.
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27. BpIHYXJICHHBIC KBAHTOBBIC IEpex0bl. JIa3epsl.
28. CnonHrtanHoe u3inydeHue. JIroMuHeCHeHINs U €€ TPUMEHEHHUE.

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

Kouneco, nmest yactoty Bpauienus 720 06/MHUH, C HEKOTOPOTO MOMEHTa BPEMEHU HAYMHAET
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.
Onpenenutre KOXpOHUIMEHT TEpHUS Telda O IUIOCKOCTb, €CIM TeNO, JIBUTAsACH
PaBHOYCKOPEHHO, COCKaIb3bIBACT C INIOCKOCTH 32 BpeMs paBHOE 2 C.

['panara, jieTsmas co CKOPOCThIO 15 M/c, pa3opBaiachk Ha JBa OCKOJIKa Maccamu M, =6 kr u

m, =14 xr. CkopocTh GONBIIEro OCKOJNKa paBHA 24 M/C, OH JBHXKETCS TI0 HAMPABJICHUIO

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 KOH/AEHCATOp 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 OJJHOM HAllpaBJIEHUM TEKYT TOKU |1 u |2 cuioit 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 HAaMNpsHKeHHOCTh MAarHUTHOTO TIOJS, CO3[aBa€MOro TOKaMU B LIEHTpE
KOJIbLIEBOT'O 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 MapaJICIBHO IPYT IPYTY € OAMHAKOBOM ckopocThio 300 kM/c. Haiitu
OTHONICHHUE CUJI MArHUTHOTO U 3JIEKTPHUYECKOr0 B3aUMOACHCTBUSI JTAHHBIX IPOTOHOB.

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

B (B=10"° Tu). HaiiTi pamdyc M Iar BUHTOBOIl JHHHH, O KOTOPOil OyJIeT 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
npoBoAHMKY. OmpenenuTs CHIy TOKa 4pe3 IMPOBOJHUK, MPU KOTOPOH OH HE Oyaer
pacTAruBaTh MPYKUHBI.

B pa3pbIB IpOBOJIOYHOTO KOJIbLIA paguycoM 12 cM BKJIFOUEH KOHJAEHCATOp eMKOocThio C =12
MK®. Kombl10 pacnosiokeHo B OJHOPOJHOM MAarHMUTHOM II0JI€, CHJIOBBIE JIMHUU KOTOPOTO
NEePHEHANKYIISIPHBI IUIOCKOCTH KOJibLia. IHIYKIIMS MArHUTHOTO MOJISI INTABHO U3MEHSIETCS CO

4B
CKOPOCTBIO i =0.05 Tn/c. OnpenenuTs 3apsia KOHIEHCATOPA.

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 MEIM KaTyLIKH, €CJIA €€ 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 mHayknuio B neHTpe Kosbla. Cuilel 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
IIPOBOJAM TEKYT B MPOTHMBOIOJOKHBIX HAINPaBICHUSIX OAMHaKOBbIE TOKU 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 KHHETHYECKYIO SHEPTHIO 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.
[TpoBopstnii ctpexens Maccoit 200 r HaXOIUTCS HA TOPU3OHTANIBHBIX PEIbCaX, PACCTOSIHUE
Mexy kotopbiMu 1 M. Bee cuctema pacrnosnioskeHa B MAarHUTHOM 1oJie ¢ uHaykuuei B = 0,5
T, HanpaBIEeHHON BEPTUKAIIBHO, CTEPKEHb MEPIEHAUKYIISPEH penbcaM. [lpu nponyckanuu
10 CTPEKHIO ToKa | = 4 A, OH JIBIYKETCS MOCTYHATENIBHO ¢ yCKopeHHeM 6 M/c2. OnpeaenuTs
KOA((UIIMEHT TPEHUS MEKIY CTPEKHEM U PEIIbCAMHU.

KpyroBoii IpoBO ANl KOHTYP MIoMmaabio 400 cM? pacronokeH B 0THOPOIHOM MATHUTHOM
noJsie ¢ uHAyKuMen 4 Ti Tak, 4TO €ro MIOCKOCTh MEPHEHAUKYISIPHa MAarHUTHBIM JIMHUSIM.
Conporusnenne konTypa 100 OM. IIpu noBopoTe KOHTYpa Yepe3 MONEPEUHOE CEYEHUE €T

MPOBOJHUKA MPOIIIEIT 3apsij AC] = 0,8 MKu. Ha xakoit yron noBepHyiu KOHTYp?

Ha karymiky, conpoTuBieHle U UHIYKTUBHOCTh KOTOpou paBHBI 10 OM u 58 MI'H, nogaercs
MOCTOSTHHOE HarpspkeHue. Yepes kakoe BpeMs cujla TOKa B KaTyIIKE JIOCTUTHET 3HAYeHHsI
PaBHOTO MOJIOBUHE YCTAHOBUBLIEHCSI CUJIBI TOKA?

Onpenenuts 3Hepruro GOTOHA, U3IYy4aEMOro aTOMOM BOJIOPOJIa IPU MEPEXOJIE IIEKTPOHA €
TPETHETO YHEPTETUUECKOIO YPOBHS Ha MEPBBIM, a TAKXKE UIMHY JIEKTPOMAarHUTHON BOJIHBI,
COOTBETCTBYIOIYIO 3TOMY (DOTOHY
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[TapaiienpHBIN My4OK MOHOXPOMATHYECKOTO cBeTa (A = 662 HM) majaeT Ha 3a4epHEHHYIO
MOBEPXHOCTh U TNpou3BoauT Ha Heé nasineHue 0,3 Mklla. OmpenenuThs KOHLIEHTpALMIO
(OTOHOB B CBETOBOM ITy4KE

Onpenenuts 3Hepruro GOTOHA, U3TYIaEMOT0 aTOMOM BOJIOPO/Ia MIPH MEPEXOJIE IEKTPOHA C
TPETHETO YHEPreTHUECKOr0 YPOBHS Ha MEPBBIiA, a TakKe UIMHY JEeKTPOMArHUTHOMN BOJIHBI,
COOTBETCTBYIOLIYIO 3TOMY (DOTOHY

[TapanieapHBIN My40K MOHOXPOMATHYECKOTO cBeTa (A = 662 HM) majaeT Ha 3a4epHEHHYIO
NOBEPXHOCTh U MNpou3BoauT Ha Heé naminenue 0,3 mxlla. OnpenenuThs KOHLIEHTpALUIO
(OTOHOB B CBETOBOM ITY4KE

EcTecTBeHHBIN CBET MHTEHCHUBHOCTHIO IO IMPOXOAUT YEPE3 MOJIAPHU3ATOP U aHAIIU3aTOP, YIoJl
MEXY I'NTaBHBIMU IINIOCKOCTAMH, KOTOPBIX COCTABIISICT & . Ilocne MPOXOKACHUA CBETA UCPEC3

9Ty CHCTEMY OH IIONAJAeT Ha 3€pPKaJO0 M OTPA3UBIIKMCh BHOBb IIPOXOAUT 4epe3 Hee.
IIpenebperass TOMVIONIEHHEM CBETA, ONPEIEIUTE HHTEHCUBHOCTH | cBera mocne ero
00paTHOrO MPOXOXKICHHUS.

TodeuHblii UCTOYHUK CBETa C JJIMHOW BOJHBI  PACIOJIOKEH Ha PACCTOSHUM  NEPEN
nradparMoii ¢ KpyriasIM oTBepcTHeM auamerpoM. Onpesnenure pacCcTossHUe OT Auadparmsl
JI0 TOYKH HaOJIIO/IEHHUs, €CIIU OTBEPCTHE OTKPBIBAET TPU 30HBI DpeHers.

IToxa3aTp, UCIIOJIB3YS] COOTHOLUEHUE HEONIPEIEIEHHOCTEN, YTO B SIIPE HE MOT'YT HaXOUThCS
AJIEKTPOHBI. JIMHENHbIE pa3MepHI sijipa IPUHATH PaBHBIM 5 (M.

Famma-doroH ¢ mmuHON BonHbl A, =1,2nm B pe3ynbTaTe KOMITOHOBCKOTO paccesiHHs Ha

CBOOOZHOM DJIEKTPOHE OTKJIOHHUJICS OT MEPBOHAYAILHOTO HampaBjieHus Ha yroa 6 = 60°
(puc.). Omnpenenuth KUHETUYECKYIO OSHEPrUI0 M MMIIYJIbC 3JIeKTpoHa oTaadu. [lo
CTOJIKHOBEHUSI JIEKTPOH MOKOUJICS.

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% najaroiiero Ha Hux ceta. C4uTaTh, YTo BCsl NOTpeOdIIieMas MOLTHOCTh UJET
Ha U3JIy4YEHHE.

Ha nudpakunonnyro pemerky, umeromyto 200 mtpuxoB Ha 1 MM, HOpMaJIBHO MAJaeT CBET
OT paspsaHod TpyOku ¢ BomopoaoM. [lon KakuM HaMMEHBIIUM YIJIOM JUGPAKIHH
MaKCHMYyMBbI JIMHUHM COBMAJA0T?

Haiinure pagnyc nepBoro teMHoOro kosislia HeroTOHA, €Ciii MEXAY JTUH30M U IUIACTUHKOU
Hamut 6enzon (N =1,6) . Panuyc kpuBu3nbl muH3b! 1 M. [Tokazarenu npenomieHus: MaTepuana

JIMH3BI ¥ JIACTUHKYU OJMHAKOBBL. HalOumoieHue Befercs B oTpaxkeHHOM cBete ¢ A =589 nm .
Ha nosepxHocTh MeTayuia magaer usnydeHue ¢ AnuHo BoiHbl 280 HM. [Ipu HekoTopom
3aJIepKHUBAOIEM HalpsHKeHUH (OTOTOK mpekpamaercs. [Ipn u3aMeHeHun JUIMHBI BOJHBI HA
20 HM 3aAepKUBAIOLINI NOTEeHIMaN Npuiuioch yBenuuuTh Ha 0,34 B. Onpenenuts 3apsi
AJIEKTPOHA, CYUTAs MOCTOSHHYIO [[11aHKa U CKOPOCTH CBETAa N3BECTHBIMM.

[Tyyok ecTecTBEHHOIO CBeTa MPOXOAUT yepe3 JBa HUKONL. OmpenenuTb yroa Mexay uX
[JIABHBIMU ONTHYECKHMH OCSMH, €CIM WHTEHCHUBHOCTH CBETA, BBILIEAIIETO W3 BTOPOTO
HUKOJIs1 paBHA 12% WHTEHCUBHOCTH CBETA, MAJAIONIEro Ha nmepBbid HUKOJb. [loTepu cBeTa B
KaxxJ1oM HUKoz€e 20%.

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

Ha noBepxHOCTh MeTayula majgaeT u3idydeHue ¢ JIMHOM BouHBI 280 HM. IIpu HexoTOopom
3aJIepKUBAOIEM HANpsHKeHUH (OTOTOK mpekpamaercs. [Ipyn u3aMeHeHuH JUTMHBI BOJTHBI HA
20 HM 3aaepkuBaOIIMK noteHuuan ysennuwics Ha 0,34 B. Onpenenuts 3apsij 3J€KTPOHA,
cuMTas NOCTOSHHYIO [I11aHKa U CKOpPOCTh CBETAa N3BECTHBIMM.

PaccTosiHue MeXy MATHIM U JIBaLIaTh MATHIM CBETJIBIMH KosbllaMu HbioTOHA paBHO 9 MM.
Paguyc xpuBu3HBI MH3BI paBeH 15 M. Halitu [1iMHY BOJIHBI MOHOXPOMAaTHUYECKOI'O CBETA,
Ma1al0IIero HOpMaabHO Ha ycTaHOBKY. HaOntoienrne mpoBoAUTCS B OTPAXKEHHOM CBETE.

3.7 IlepevyeHb THNOBBIX MPAKTUYECKHX 3aJaHUH K IK3aMEHY



(st OLIEHKW HABBIKOB U (WJIH) OIIBITA ACSITEILHOCTH)

1 cemecTp

1. Teno Bparaercst paBHO3aMEIJIEHHO. Y KQKUTE HANIPABJIEHHE YTIIOBOW CKOPOCTH

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

MIEPEIBUHYTH OJMKE K OCH BpAIIEHUs (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 TMapajenOHOE ceeluHHE HEOOXOAMMO TNPHUMEHHUTH i OOMOTOK ABYX
HarpeBareliei, ONyIEHHbIX B CTAKaH C BOAOH, YTOOBI BOJIa CKOpee 3aKurena?

AGCOIOTHBIE MTOTPEITHOCTH TPEX EANHUYHBIX N3MEPEHNH TnaMeTpa IaprKa paBHbl COOTBETCTBEHHO
0,01 MM, 0,02 mm u 0,0lmMm. Haifte cpemnee KBaIpaTHYHOE OTKJIOHEHWE 3HAYCHUS HU3MEPSIEMOM
BEJIMYHH.

C nomomp0 ammnepMeTpa MpOBENECHO M3MepeHHe Cuiibl Toka. Kmacc tounoctn ammepmerpa 0,5.
[IpenensHoe 3Hauenue mpubdopa 200 MA. 3anumnTe MHCTPYMEHTAIBHYIO HOTrpemHocTh. OTBET
MIPEJICTaBUTh B MA

Ha xapanmamr wamoramu 10 BUTKOB MeOHOW TPOBOJOKH. JlTMHA HaMOTKHM, W3MEpEHHas
MITaHTCHIMPKYJeM, coctapmia 12,4 mMm. Onpenenute ¢ y4eTOM MOTPEIIHOCTH PaaNyC METHON
npoBoioku. [lorpemnocts m3mepenus mranreHupkyns 0,1 MM. PesyipTat n3amepenuii npeacraBbTe
B MIJJTUMETPAX.



2 cemecTp

Ilo mpoBOJIOYHOMY KOJBIYy NPOTEKAeT TOK (CM. PHUCYHOK). YKaXUTE HAIpaBIeHHE BEKTOpa
MarHATHOW WHAYKIWHU B IIEHTPE KOJIbIIA.

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

B 3aMKHYTBIN KOHTYp B T€UEHHE NEPBBIX 3-X CEKYH] BIBHUIalOT MarHuT, B TEUCHUE CIACAYIOMMX 3-X
CEeKyHJI MarHuT IOKOWUTCS, B TEUEHHE IMOCIEAYIOIUX 3-X CEKyHJ €ro BBIHUMAIOT M3 KOHTYpa.
IIpoMexxyTKH BpeMeHH, KOT/1a B KaTyIlIKe He TeYeT TOK...

Hanx conmenonnoM Ha mpyXHHE MOJBENIMBAIOT TOHKHE CTEPXHHU U3 MATKOTO Kele3a, UyTryHa, MeJlu.
Uepes coieHOU I IPOITyCKAIOT MOCTOSTHHBI TOK. Kakoit 3 cTep:KHel oJHUMETCS BBEpX?

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

TOKA3aHHOM Ha PHCYHKE TpH 3aMbIKanud kmoua K ..

SN

L C C

Kak n3MeHuTCst X071 MaTHUKOBBIX 4acOB MPH HACTYIUIEHUH KApKHUX JIETHUX JHEW 10 CPaBHEHMIO C
XOJIOJTHBIMU 3UMHHMMH, €CJTH Yachl YCTAHOBJIEHBI B HEOTAINTUBAEMOM ITOMEIIEHUH (CTEP)KEHb MITHHUKA
MeTaJUTMIECKHii)?

CBeT MajacT Ha MIOCKYIO IIACTHHKY M IMOJHOCTBIO MOTJIOMIAETCS. YTOJI MaJeHHs OTIIMYEH OT HYJIA.
B kaxom HanpaBieHuu OyZeT JBUTAThCS TUIACTHHKA?

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

Kakoii mudpoit Ha pucyHKe 0003Ha4YEH JIEKTPOHHHBIN EPEX0/1 B aTOME BOJIOPOJia, COOTBECTBYIOIIUHA
cepun bansmepa?

=

[
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4. MeToan4yeckue MaTepuaJbl, onpeaessiioinime Npoueaypy oleHuBaHus
3HAHMIi, yMEeHUIi, HABBHIKOB M (WJIN) ONbITA 1eSITeJIbHOCTH

B rtabmuue mpuBENEHBI OMMCAHUS MOPOIEAYpP NPOBEAEHUS KOHTPOJIHHO-OIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLIEHUBAHUS PE3YJIbTaTOB OOYYEHHUS C OMOILBIO OLIEHOYHBIX CPE/CTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCLIUILINHBIL.

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

[IpenogaBaress Ha YCTAHOBOYHOM 3aHSATHH JOBOIUT 10 OOYYAIOIIMXCS: TEMBI, KOIMIECTBO
3amaHuil B KOHTPOJBHOH paborte. KoHTponpHas pabora mOmKHA OBITH BBITONHEHA B
YCTaHOBJICHHBI CPOK W B COOTBETCTBUHM C MpaBMWIaMH K O(OPMICHHIO (TEKCTOBOH WU
rpadudeckoii yacteit), copmynupoBanabiME B [lonoskenun «TpeboBaHUS K 0OPMIICHHIO
TEKCTOBOM M rpaduyeckoil JOKyMeHTalud. HOPMOKOHTpOJb» B IOCIEOHEH pelaKIHH.
BrinmonHeHHass KOHTpoJbHAsE paboTa nepenaercs Uil ITIPOBEPKU IIPENOJAaBaTeNio B
YCTaHOBJICHHBIE CPOKH. EciM KOHTposibHas paboTa BBHINOJHEHA HE B COOTBETCTBHH C
yKa3aHUsIMU MJIM HE B TIOJTHOM 00beMe, OHA BO3BPAIASTCsl Ha 10pabOTKY

KontponsHas padora

Jukrant 1o (opMynamM IPOBOAWTCA BO BpeMs MPAaKTHYECKHX 3aHATHH. Bo Bpems
MIPOBEJCHUS TUKTAHTA MOJIB30BAaThCS yUCOHNKAMH, CIIPAaBOYHUKAMH, KOHCTIEKTAMH JIEKIIUH,
Jlukrast no GopMynam | TeTpamsMH AJs MPaKTHUECKHX 3aHATUH He paspeineHo. [IpenonaBarens Ha MPaKTHYECKOM
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 €€ H3Y4YCHHUS BO BPEMA HNPAKTUYCCKHUX 3aHaTuid. Bo BpEMs NPOBCACHUA

TectupoBanue TECTUPOBAHUS IOJIH30BAThCS Y4COHUKAMHM, CIIPAaBOYHHMKAMH, KOHCIIEKTAMH JICKIHH,
(KOMITBIOTEpHBIE TeTpansaMHU Ul NIPAaKTUYECKUX 3aHATHH He paspelucHo. IIpenonaBarens Ha NpakTUYECKOM
TEXHOJIOTUH) 3aHSTHY, IPE/ILIECTBYIONIEM 3aHITHIO IPOBEACHUS TECTA, JOBOJMT A0 00YYAIOIINXCS: TEMBI,

KOJIMYECCTBO Sa)laHI/Iﬁ B TECTC, BPEMs BbIIIOJIHCHUA. PeSyJ’ILTaTLI TCCTUPOBAHUA BUIOHBI
o0ydaronieMycs Ha KOMITBIOTEpE Cpa3y MOCie MPOXOK/ICHHS TecTa

3amuTa nabopaTopHBIX pabOT MPOBOAUTCS BO BpeMs JIa0OPAaTOPHBIX 3aHATHH. Bo Bpems
NIPOBEJICHUSI 3aIlIUTHI Ja00paTOpPHOW pabOTHI MOJIB30BATHCS YUCOHUKAMU, CIIPAaBOYHUKAMH,
KOHCIEKTaMH JIKLIUi, TETpaJsiMH HE Pa3pelieHo.

[IpenonaBarenpy Ha JsabopaTopHOM paboTe, MNPEUIECTBYIONICH 3aHATHIO IPOBEICHHUS
3amUThl  TabOpaTopHON pPabOTHI, JJOBOJAUT 1O OOYYAIONIMXCS: HOMEp 3alluIaeMon
nabopaTopHOi paboThI, BpeMs Ha 3aIIUTY Ja00paTOpHON pabOoTHI.

[penopaBarenpy uHPOPMUPYET OOYYAIOMIMXCA O pe3ylbTaTax 3allUuThl J1abopaTOPHON
paboThI cpa3y Mmocie ee KOHTPOJIbHO-OIIEHOYHOTO MEPOIIPHSITHUSI

JlaGoparopnas pabota

I[J'ISI opraHus3alvi M MPOBCACHUA HpOMe)KyTOQHOﬁ aTrTeCcrallui COCTaBJIAKOTCA THUIIOBBIC
KOHTPOJIbHBIE 3aJJaHNS UM UHBIE MaTepHUalibl, HEOOXOJMMBbIE /7S OLIEHKH 3HAHUMN, yMEHUH, HABBIKOB
U (WJIM) OMbITa IEATENbHOCTH, XapaKTEPU3YIOUINX 3Tanbl (OPMUPOBAHUS KOMIIETEHIIUN B IIpoliecce
OCBOEHMS 00pa30BaTEIbHOM MPOrpaMMBbl.

HepequL TCOPCTUYCCKHUX BOIIPOCOB MW THUIIOBLIC IMPAKTUYCCKUE 3aJJaHUA PA3HOTO YPOBHMA
CJIO)KHOCTU JJISl TPOBEJEHHsI NMPOMEXYTOUHOM arTecTaluy oOydaroluecs MOJy4aioT B Hayaje
ceMecTpa 4epe3 JJIEKTPOHHYI0 MH(OpMaloHHO-o0pa3zoBarenbHyo cpeny Hpl'YIIC (nmuunbii
KaOWHET 00yJaronierocs).

Onucanue npouenyp NpoBeJeHUsi NPOMEKYTOYHOM aTTeCTAMHU 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 TPOMEXKYTOUHOH aTrectaluu B (opme cobeceoBaHUS OUIIETHI
COCTaBJISIIOTCS TAKUM 00pa30M, YTOOBI KaXKIblii U3 HUX BKJIIOYAJ B ce0sl TEOPETUUYECKHE BOIPOCHI U
IIPAKTUYECKHE 3a1aHus.

buner conmepxut: n1Ba TEOpPETHUYECKHUX BOIpoca id OLEHKH 3HaHui. Teopernueckue
BOIIPOCHI BEIOMPAIOTCS U3 TIEPEUHs BOIIPOCOB K 9K3aMEHY; JiBa MPAKTHUECKUX 3aJJaHUS: OJTHO U3 HUX
JUIsL OLIEHKH YMEHHH (BbIOMpaeTcss W3 MNepeyHsi THUIOBBIX IPOCTBHIX MPAKTUYECKUX 3aJaHui K
9K3aMeHY); APYroe NpakTUYecKoe 3aJaHue JJIsi OLIEHKM HABBIKOB U (MJIM) OMbITA JEATEIbHOCTH
(BBIOMpAIOTCA W3 MEPEUHs TUIOBBIX MPAKTUUECKUX 3aJIaHUH K DK3aMEHY).



Pacnipenenenne TeOpeTHYECKUX BOIIPOCOB U MPAKTUYECKUX 33aJaHUI MO 3K3aMEHAMOHHBIM
OuneTaM HaxOJUTCS B 3aKPBITOM JJIsi 0Oydaronmxcs goctymne. PazpaboTanHblii KOMIUIEKT OMIIETOB
(25-30 OwmaeTOB) HE BBICTABIACTCS B DIIEKTPOHHYIO HH()OPMAI[MHOHHO-00PAa30BaTCIbHYIO CpEay
NpI'YIIC, a xpanutcs Ha kadeape-pa3padoTiyrke (HOHIOB OLICHOUYHBIX CPE/ICTB.

Ha sk3amene oOydaromuiicst Oeper Onier, 1 MOATOTOBKMA OTBETa HA SK3aMEHALMOHHBIHA
ouner oOyuaromeMycst OTBOAUTCS BpeMs B mpeaenax 45 munyt. B mpouecce oTBera o0y4aromerocs
Ha BOTIPOCHI M 33aHUs OMJIeTa, IPEoJaBaTellb MOXKET 33JaBaTh JIOMOJHUTEIILHBIE BOTIPOCHI.

Kaxnpiii Bompoc/3amaHue Ousera OLEHHBAETCS IO 4YeTbpeXOaIbHOM cuUCTeMe, a jaiee
BBIYHCIIACTCS CpeAHee apu(METHYEeCKOe OLEHOK, IOJNyYEHHBIX 3a KaXKIblil BOMPOC/3aJaHMUeE.
Cpennee apudmMeTnyeckoe OIEHOK OKPYTIISETCS /10 LEJIOro O MPaBUiIaM OKPYTIICHUS

[Ipu mpoBeneHMM NPOMEXKYTOUYHOM arrecTauud B (OpPME KOMIIBIOTEPHOTO TECTUPOBAHHS
BapHaHT TECTOBOTO 3aaHus hopmupyeTcs n3 GoHIa TECTOBBIX 3aJaHNUH 1O AUCIUITIIMHE CITyYaliHbIM
o0pa3om, Ho ¢ ycroBueM: 50 % 3agaHuii JOIKHBI OBIT 33IaHUSMU OTKPBITOTO THMA 1 50 % 3amanuit
— 3aKpBITOTO THIIA.

Oo0pasen 3K3aMeHAIIMOHHOT0 OnJieTa

. 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 3apspKeHHOW YaCTUIIBI B MATHUTHOM I1OJIE.

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’?




