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1. Lleab, 328241 H MUIAHHPYEMbIE Pe3yJbTaThl 00y4eHHs 10 AUCLHUIIHHE

[lenbi0 OCBOEHHS  AWCUMNAMHBI  «DHU3MKA»  ABJJETC  CO3JaHHE Y
06y4alOUHXCsl OCHOB JIOCTATO4HO UIMPOKO#H TEOPETHYECKOH MOArOTOBKH B 00s1acTH
¢Gu3MKH, TNO3BONAIOLIEH OPUEHTUPOBATHCA B TOTOKCE Hay4YHOM H TEXHHYECKOH
undopmaunn W obecreuuBaroWed WM BO3MOXHOCTE HMCMOJIB30BAaHHA HOBBIX
dH3HYCCKHX MPHUHLMITOB B TEX 00J1ACTAX, B KOTOPbIX OHH CCLHATH3UPYIOTCA.

3ajayaMi  OUCLMIUIMHBI  ABJIAIOTCA: H3YYEHHE OCHOBHBIX (PH3UYECKHX
ABJICHUH;

onaaenre QyHIaMeHTaIbHbIMH MOHATHAMH, 3aKOHAMH H TEOPHAMH (busuku,
a Takxke MmetonaMu GU3HUECKOro HCCIeI0BAHHUA;

OBJIafiCHHE TMpHEMaMH M METOJAaMH pCLICHHS KOHKPETHBIX 3anaqy M3
pa3nnHyHbIX obnacrei QU3MKH;

(GopMHpOBaHHE HABBIKOB MPOBEAEHUS (U3HYECKOTO IKCMNEPUMEHTA, YMCHHUA
BBLACJMTh KOHKPETHOE (PM3MYECKOE COJACPKAaHHE B MPHUKIANHBIX 3a1ayax OyayLleH
JIeATENbHOCTH

KoMneTeHUMH ¥ WHAMKATOpbI, (hopMHpYeMbIe Yy 00yHaOLLMXCS:
Koa 1 HauMeHOBaHHE KOMMETEHLIHH Kon u HaumMeHOBaHHE HHOHKATOpa

QIIK-3 — CnocobeH NpHMEHSATH
COOTBETCTBYIOULHH (H3HKO-
MaTeMaTHYeCKHuii annapar, MeTOAb!
aHanusa 4 MOJNCNHPOBAHHA, OITK-3.2 — JleMOHCTPUPYET 3HAHHSA MONOMKEHHH,
TEOPETHYECKOrO H 3aKOHOB W METOJIOB €CTECTBEHHBIX HAYK
IKCMNEPHMEHTANBEHOTO HCCNEAOBAHHS
npH peweHHH NpodecCHOHANBHBIX
3amay

2. Mecto aucuuniauHbl B cTpykType OIl
[MpenwecTByroure AMCUMMIKMHBL (MOAyNH), npakTuku, HUP, np.  Her
[Tocneayrowme aucuUMmaMHbl (Moaynu), npaktuku, HUAP, np. [THA

3. CTpyKTYypa M coaepKaHHe IHCUHILIHHbBI
3.1. CTpyKTYpa AMCUHIJIHHBI

Jlnst ouHoii hopMbl 00yueHHS

Bun yuebnoii pabots! ' Bcero | Bcero Cemectpsl

3E yacos | 2
ObLIAA TPY IOEMKOCTb AUCLIUITITMHBI 12 432 252 180
KOHTAKTHAS PAGOTA* - 210 106 104
AYJIUTOPHASI PABOTA 4,82 174 84 90
Jlekuunu 1,94 70 34 36
[IpakTHyeckue (ceMUHAPCKHE) 3aAHATHS 1,94 70 34 36
JlabopatopHbie paboTsl 0,94 34 16 18
CAMOCTOATEJIbHASI PAFOTA OGYYAIOLLE[OCS 7,18 258 168 90 ]




IMpopaGoTka yuebioro Marepraiia 5,18 186 132 54
IKypcoBoii 1pockT - - _ N
Kypcosas pabora . - - _
[TojiroroBka K nNPOMEIYTOUHOM aTTecTalMK 2 72 36 36
[TpoMeaucyToutas arrecramust: o iC)
Jlnst 3a0un0it popmer 0byucHus
Bua yucbnoit paGorn Becero | Bceero Cemectpsl
3E yacos 1 2

OBUIAS TPY IOEMKOCTDL AUCLMIMTITUHbBI 12 432 252 180
KOHTAKTHAS PABOTA* - 101 53 48
AYJIUTOPHAS PAGOTA 1,34 48 24 24
Jlekuuu 0,56 20 10 10
[TpakTHucckue (CeMUHAPCKUE) 3aHATHS 0,56 20 10 10
JlaGopartopubie paboTbl 0,22 8 4 4
CAMOCTOSITEJIbHASI PABOTA OBYYAIOLWEIOCA | 10,67 384 228 156
[IpopaboTka yuebnoro mareprana 10,17 | 366 219 147
KypcoBoii npoekr - . -
KypcoBas pabora - - -
[TonroToBia kK NPOMEXYTOUHOH aTTeCTallu 0,5 18 9 9
[TpoMerxyTouHas arrecTauus: 5 3

3.2. CoaepkaHue IHCUMIUIMHBI, CTPYKTYPHPOBAHHOE MO pasaenaM H

BHIAM 3aHATHI

Paznenel Pacnpenenenue ®opmbl v | MHAEKCEl HHAHKATOPOB
JHCLHMAHHBL n TPYAOEMKOCTH BUIL (bopMHpyeEMBIX
& no Buaam y4eGHoit paboTel | koutpons KOMMETEHUUH
= 5 q
o = o = o
g 5| &| 8| %
m = [t} a =
B| sl = 5
. 10 40 TK1 OlIK-3.2-3
Pazzen I: 66 10 | 6 Grtics 59
duzuyeckue OMK-3 2-B
OCHOBBI
KIIaCCHYECKOM U
pENATUBUCTCKOMH
MEXaHUKH
OlK-3.2-3
Pa3znen 2: 64 10 | 4 10 40 TK2 e
MonekynapHas OMK-3.2-B
dusuka
TEPMOANHAMHUKA.
OlK-3.2-3
Paznen 3: 86 14 6 14 52 TK3 ONK.3.2-Y
ONeKTPUYECTBO OI1K-3.2-B




OrlIK-3.2-
DK3amMeH 36 36 OMI 0]‘1[-(-3_22-3
OlI1K-3.2-B
HM1oro 3a 252 34 16 34 168
1 cemecTp
Pasnen 4: 50 12 8 12 18 TK4 gg}??;g
MarHeTizm OMMiK-3.2-B
Paznen 5: 48 12 6 12 18 TKS ggg?-zz'a
OnTuka. OrK-3.2-B
Pa3nen 6: 46 12 4 12 18 TK6 gg}f‘;g-g
DneMeHTHI . T
KBAHTOBOI1 QU3HKN, eileaa B
OCHOBBI aTOMHOIT 1
ANCPHOI PUIHKH.
BDK3aMeH 36 36 OomM2 OITK-3.2-3
OMK-3.2-V
OlIIK-3.2-B
HMToro 3a 180 36 18 36 20
2 cemecTp
HUTOIO 432 70 34 70 258

3.3. Conep:xxaHHe AHCUHILJIMHEI
Pasnen 1. du3HyYecKkHe OCHOBbLI KIACCHYECKOH H PeIATHBHCTCKON MEXaHHKH:

Ilpenmer duszuku. OU3HYECKHE OCHOBBI KJ1acCHUYeCKOH MexaHukH. KuHemMaruka
MaTepuanbHOH  ToukH. Cucrema otcdera. CkoOpocTh. YCKOpPEHHE M ero
cocraBnsitolire. JIBu>keHHe Tesla, OpOLIEHHOTO MOJ YrJIOM K FOPH3OHTY. YrioBas
CKOpPOCTE M YIJOBOE yCKOpeHHe. JluHamMuka MaTepHasibHONH ToukH. [lepBsIii 3aKkoH
HeroToHa. Macca u cunel. Btopoii 3akon Hetotona. Tperuit 3akon Hetotona. 3akon
AOBHIKEHHS LIEHTPa HWHEPUMH cHcTeMbl. HedwHepuuanbHble cHCTeMbl oTcueTa. CHIbI
MHepuHH. Paborta v dHeprus. 3akoHbl coxpaHeHHs. OCHOBHbIE MPENCTABIEHHUSA O
3aKOHax COXpaHeHHs. 3aKOH COXpaHeHUs uMnynsca. Pabora w DHEpPrHs.
KouncepsaTuBHbie CHIBI. 3aKOH COXPAaHEHHUSA MOJHONH MEXaHHYEeCKO# 3HEpruH. Ynanap
aGcomoTHO ynpyrux Ten. Yiaap aGcomoTHo HEeynpyrux rten. Jluccunauus >HEpPryu.
JrHamMuka BpawaTesbHOro ABHMXKEHHA. MOMEHT HHEpLHH. Teopema LllTelinepa.
Kunernueckas sueprus BpauweHus tena. MomenTt cunbsl. PaGota no BpallEHHIO Tena.
OcCHOBHOH 3aKOH JAMHAMHKH BpPallaTENbHOrO JBH)KEHMSI Tena. Onpenenexnue
MOMEHTa MMNyJbca. 3aKOH COXPaHEHHs MOMEHTA MUMIYJbca. [IPUMEHEHHE 3aKOHOB
AWHAMHIKH TBEPAOro Tesia. DJIEMEHTLI MEXaHHKH MXHAKOCTEH H ra3os. JlaBneHue B
AMAKOCTH H rase. YpaBHeHWe HepaspbiBHOCTH. YpasHenue Bepuyanu. BaskocTs.
Jlamuuapupiii U TYpOYJNEHTHBLIH pPEXHMBI TCUCHHS IKHAKOCTEN. JBxenune ten B
KUAKOCTAX U razax. OCHOBBI PEAATHBHCTCKON MEXaHMKH. DIEMEHTbl CHeuHANLHOT
TeopuHu orHocHTeNLHOCTH. [lpeobpaszosanus Canunes. Mexannueckuii NpHHUHN

OTHOCHTEJILHOCTH. [Nocrynars creuHasL ol TEOPHH OTHOCHTEJILHOCTH.
OTHOCHTENLHOCT, OJIHOBPEMECHIIOCTH, I'lpeoGpazosatinst Jlopenua.
OanoBpeMeHHOCTL COOLITHI B pasiLIX cucTeMax orcuera. Jauua Ten B pasubIX

Jmirensnocrs  coGuiTHii B pasHbIX
PejsirnBucreknii  3akon  cnoKeHus
pbhlipaxcHue  aons

cucremMax orcdeTa (CokpalueHue  JUIHHBLL).
cHCTeMax orcuera (3aMeUICHHE BPEMCHH).
cxopocreid. Hurepsan mexuay coObITHIMH. PeasiTiBHCTCKOS




uMnyasca. OCHOBHOI 3aKO1 PEAATHBHCTCKOIT IMAMUKH. 3aKOl B3aUMOCBS3H MaccCh
1 DHEPrHi.

PA3JIEJT 2. Monekyasipiast gu3unka i TepMojiMHaMHKa

OcuoBbl MONCKYJIAPHOI (usuku W TepMopunamMuk. OCHOBBI MOJICKY A PHOH
¢usuki.  CratHcTHUCCKHE M TEPMOAMHAMMYCCKHI  METO/BI  HCC/ICAOBAHHA.
[TapamMeTpsl  COCTOSIHMA  BEwlecTBa.  YpaBHCHHE COCTOSIHMS  MACAIBHOro  rasa.
OCHOBHOC YPABHCHHE MOJICKYJISPHO-KHHETHYCCKOH TCOPHH HACATBHBIX Fa30B. 3aKOH
MakcBenna O pacnpenesicHHH M0 CKOpPOCTsAM  TEIIOBOro  ABHIKCHHA.
Bapomerpuueckas  Qopmyna. Pacnpesenenne  bonbumana.  CpeanHee  4MCIO
CTOJIKHOBEHHH 1 cpenuss AnuHa csoboanoro npobena monekyJ. Ssienus nepeHoca
B rasax. Peansuble rassl. Ypasienue Ban-aep-Baansca. M30TepMbl peajibHbIX ra3os
 HX CPAaBHEHHS C TeOPeTHUECKUMH. OCHOBBI TEPMOAHHAMHKH. BHYTPEHHSASA SHEPrus
cucremsl. Tennora u pabora. PaGora rasza npu ero pacuupenuu. [lepsoe Hauaino
TEPMOJMHAMHKH H €ro MpHMEHeHHe k usonpoueccaM. TernnoeMKoCTh HIeIbHOro
rasa. Kpyrosoii npouecc (uukn). OOpatumele W HEOOpaTHMbIC MPOLECCHL. Linkn
KapHno. DuTponus. Bropoe Hayalo TepMOAHHAMHKH.

PA3JIEJI 3. DneKTpHYECTBO

DNeKTpocTaTHKa. DIEKTpHUECKoe Mone B BakyyMme. ONEKTPUYECKHH 3apsl.
3aKOH COXPAHEHHs DJIEKTPHYECKOro 3apsana. B3auMOLEHCTBHE 3apsioB. 3aKoH
Kynona. Onektpuyeckoe nosie. HanpskeHHOCTb TMONS. DJIEKTPHYECKHH JIHMONb.
[ToteHunan »nekTpuyeckoro nons. IIOTOK BekTopa HanpsHKEHHOCTH. Teopema
Octporpanckoro-'aycca. [lpumepbl BbIYHCIEHHS 3NEKTPOCTATHYECKHX nonel c
nomouipto Teopemsl  Octporpanckoro-l'aycca. JIMINEKTPHKH M MPOBOLHHKH B
3NEKTPHYECKOM nosie. Buzipl nonspusaunu ,unanembukos. DneKTpUYecKoe nonae B
auanekTpukax. [1oaspu3oBaHHOCTb AHIJICKTPHKA. Teopema Octporpanckoro-l'aycca
A5 2EKTPOCTATHYECKOrO MOJIA B AMJEKTPHKE. YCIOBHA Ha PAaHHLE pasaena ABYX
ausnekTpuueckux cped. CerneroaekTpuk. ITIpOBOJHHKH B 3/IEKTPOCTATHHECKOM
mone. JJEKTPOEMKOCTH YEAWHEHHOr0 MpOBOLHHKA. KonneHcaropsl. JHEprus
371EKTPOCTaTHYeckoro noss. [1ocTosHHbIA 3NIEKTPHYECKHH TOK. 3aKOHbI TOCTOAHHOTO
Toka. Dnekrpuyeckuit Tok. Cuna v NJIOTHOCTH TOKA. 3akon Oma nnst OIHOPOAHOrO
nposoasyka. CTOpPOHHHE CHIIbL. 3aKOH Oma ans HEOJAHOPOAHOIO YHACTKA UEMH.
PaGota M MowHocTs Toka. 3akon Jhkoyns-Jlenua. Knaccuueckas —Teopi
3JIEKTPONPOBOAHOCTH MeTaIOB. [1pasuna Kupxroga ans pa3BeTBACHHbIN ueneii.

PA3JIEJ] 4. MarierTusm
AnekTpomarieTu3M. MariuTioe nojic B pakyyme. MaruutHoe nosne. Bektop

MHAYKUMH MardiuTHoro  noJs. Cunpi Amnepa. 3axon  Buo-Casapa-Jlannaca.
HanpaxedHocT, MariuTHOro noJist. 3aKoll MOJAIOro TOKa JUl MACHHTHOTO nossa B
BakyyMe. MaruuTubiid 1noTox. Teopema [Maycca it MAHHTHOTO MO Cuna
Jlopenua. [Mpuiuun AchcTHs  [IHIUIHHCCKHX ycKopHTE/Eil JPOKEHIBIN HACTHLL.
SApnenne Xosna. Spncnue WICKTPOMArIHTHON  HILLY KL CaMOMHAY KL,
MiAyKTHBHOCTL, DHEPrHs  MariyTioro  noJjt. Martiutioe 1nojse B BEUECTBEC,
Marinutible MoMmenTbl aromMon. Marmirioc 1oic B petecrne.  HanpsokeunocTb




MarHMTHOrO nmnoJi. OTHocuTeNbLHAsT MarHuTHas NMPOHULACMOCTD. J],uamarue'rnxn_
[Mapamaruetukd. @eppomarneruku. [loustue o mnpupoae (eppomarHerusma.
Auntndeppomaruetiki. Spnenne csepxnpopoaumoct. Ochosbl Teopuu Makcsenna
JUIst anekTpomaruuTHoro nons. Bropoe ypasuenue Makcsensa. Tok cmeuieHus.
[TonHas cucrema ypaBHeHWH MakeBenja [js  3JEKTPOMAarHMTHOrO  nosnsd.
OTHOCHTENBLHOCTH 3NEKTPUUYECKOM u MaruuTHOM COCTaBJIAIOIMX
snextpomaruutHoro nons. KoneGanuss u  Bonmubl. KonebarenbHblii  KOHTYP.
CaoGonuble Hesatyxaioume koneGauus. CBoGoAHbIE 3aTyxalollHe KosnedaHus.
BONHOBbLIE TMPOLECChl. DNEKTPOMATHWTHBIC BOJIHBI. OHEPrus JJACKTPOMArHHUTHBIX
BOJIH.

PA3JIEJT 5. OnTHka

Bonuosasg onTuka. CaeToBble BOJHBL. MHTepdepeHuus CBETOBBIX BOJIH.
KorepenTtHocTs 1 ee ocyuectsiente. Cnocodsl HaboaeHus uutepdepeHMu CBeTa.
HekoTopble MNpHMepbl MPUMCHEHHs HHTeppepeHLun CBETa. Judpakuus caera.
MMpunuun DNoiirenca-@Opexens. Merox 30H dpenens. Judpakuus Ha KpyrioM
OTBEPCTHH M AHCKe. ECTECTBEHHBIH U nonsipusoBantsiii ceer. [lonaspusauus MpH
OTPaXEHHH W MPEIOMJICHHH. JIBoiiHOE JyuenpesioMJIEHHE. B3aumopencraue
3EKTPOMArHUTHBIX BOJIH C BELIECTBOM. Iucnepcus cBera. DJIEKTPOHHAA TEOpHA
nucnepcuu ceera. [ToroueHne H paccesHie CBeTa.

PA3JIEJ] 6. DjeMeHTbI KBAHTOBOH busnkn. OCHOBBI ATOMHON Y ANEPHOH
hHU3UKH
OcHoBbl KkBaHTOBOM (usuku. Temnopoe H3NyyeHHE M €ro XapaKTEPUCTHKH.
3akoH Kwupxrogpa. AOCOIIOTHO HEpHOC TEJO. 3aKOHBI TEMJOBOr0 H3JY4YCHHUHA
aBCONMOTHO uepHoro tena. PotodpdexT. Macca 1 umnyssc ¢oroHa. JIBOHCTBEHHAs
npupona ceera. JIBOHCTBEHHAA KOPMYCKyIAPHO-BOTHOBAs np1poaa MUKpOOOBEKTOB.
BeposiTHOCTHBIH CMBICT BOJH JI€ Bpoiina. Bomuosas ¢yHkuus COOTHOWEHHE
Heonpe/e/ieHHOCTeH.  YpaBHEHHE Ilpenunrepa. TyHHENbHBIH sbdext. ATOM
pogoposa. COHTAHHOE M BBIHYK/CHHOC H3/y1CHHE. OnTHuYecKoe YCHJIEHUE B Cpene
C MHBEPCHOH 3aceNeHHOCTbIO. Jlasephl. MeXaHHYECKHH W MarHWTHbIA MOMEHTBI
ynekTpoHa B arome. [IpuHUMI  TOXACCTBEHHOCTH MHKpoYacTHll. bo3oHBI H
epMHMOHbI. [loHATHE O KBAHTOBBIX CTATMCTHIAX Bose-DiiHwrelina ¥ DepMu-
Jlupaka. 30HHas TeOpHs TBCPABIX TE. OcHOBbl 30HHOWH Teopuu. Merannsl,
JIMDJICKTPHKH, MOJYNPOBOAHUKH € TOHKH 3PCHHI 30HHOI Teopuu. CobcTBeHHAA
NPOBOAUMOCTb M0JIyNPOBOAHHIKOB. [puMecHas NpoOBOAMMOCTb MOJYNPOBOAHKKOB N-
tuna. [IpuMecHas NpOBOAMMOCTb  MOJYNPOBOAHUKOB p-Tina. ONEKTPOHHO-
ABIPOYHOI nepexof. ATOMHOC AP0 U snemenTaphble uactribl. OCHOBHBIE CBOHCTBA
W CTpoeHKE AApa. DHEPrus CBA3H SA/CP. Slnepuibie CHIbL. SIAepHbIC PEAKLHH. Llenuoii
npouecc aenenns saep. Tepmosacpible Peakiify. PanioaKTHBHOCTb. DJIEMEHTApHbBIE

YacTHLbI

3.4. TemMaTHUECKHUiT MIAN NPAKTHYCCKHX 3AHSITHI
Pewenne 3amau no pasgeny | «PH3HUHYECKHE OCHOBDI KJIACCHYECKOH H

PENSITHBUCTCKON MEXaHHMKM: OcHoBbl KHHEeMaTHKH, JluHaMHKa marepHajibHOH



TOUKH H MOCTYNATC/NLHOrO ABHXNCHHSA TBEPAOro Tena. Paora u ameprus. 3akombl
coxpanerna. Mexanuka TBepaoro Tena. OCHOBBI PENSTHBMUCTCKON MeXaHHKH.
DNEeMEHTLI MEXaHHKH XKHJKOCTH.

Pewennce 3anau no paspeny 2: «Mosekynsipuas dusuka TEPMOAHHAMHUKAY:
MOJNCKYIAPHO - KMHETHYECKAs TEOPHS MIEANbHBIX ra30B. OCHOBLI TEPMOAHHAMHKH.
Tennosuie mawnnbl. Lk Kapho.

Pewenne 3anauy no pasgeny  3: «dnektpuyectBo»: 3akoH Kynoua.
Hanpsokennocts ¥ norenuman dJIEKTpOCTaTHYeCkoro nojs. Juanexktpuku. Teopema
["aycca anst anekTpocTaTHYECKOro nosist B BaKyyMme H B AHdeKTpuKe. [IpoBogHHKH B
JJICKTPOCTATHYECKOM noJie. DHEPrust 3EeKTPOCTATHYECKOro Mouisi. [[OCTOSHHBbII
NCKTPHUCCKHH TOK. DNCKTPOABHIAKYLLAS CHAIA M HAMpPSKEHHE. 3aKOHbI MOCTOSHHOMO
Toka. [Ipasuna Kupxroda.

Pewenune 3anay no pasmeny 4: «MarneTusm»: MarnuTHoe nosie. 3aKOHBI
JJICKTPOMArHETU3MA.  DNICKTPOMATHHTHAS ~ MHAYKUHMSA. MarHuTHele  CBOMCTBA
Bewecrsa.  OcHOBbI  Teopud  MakcBenna  ans ANMEKTPOMArHUTHOrO  MOJISI.
ONEKTPOMArHUTHBIE BOJHbI.

Pewenue 3zanay no pasacny 5 «Ontuka»: YpaBHEHHE rapMOHHYECKHX
konebanuit. Mnrepdepenyms. Hudpakuus. 3akoHb noJsispu3auuu. Jlucnepcusi.

Pewenne 3anay no pasmeny 6 «dnemeHTs KBaHTOBOH ()U3HKH. OCHOBBI
aTOMHO# 1 siepHOl Gusukny: KKBanTOBas MpUpona Hu3yyeHHs. POTOINEKTPHYECKH
dpdexr. IDddexr Komnrtona. Caeropoe Aasnenue. Teopus atoma Bomopoza.
ONEMEHTBI KBAHTOBON MeXaHHKH. Ypasueuue lllpeaunrepa u ero MPHJIOKEH S,
OnemMeHTbl PU3MKH aTOMOB U MOJICKYJl. ATOMHOE a1po. 3aKOHBI PafHOAKTHBHOIO
pacnaga.

3.5. TemaTHuecknii naan JlabopaTopHeIx pabor

Pasnen 1 «®usnueckue ocHOBDI KJIACCHYECKOHN U PENATHBUCTCKON MEXaHHKHY:
M3mepenne nuuelinpix BEIHMYMH; MawuHa ATsypa; Onpenenenue CPEAHEH CHIIBI
CONPOTHBNICHKUA IPYHTA NpH 3a0HBaHUM CBaH; Onpenenenue MomenTa UHEpLHH Tesa
H npoBepka Teopemel LTelinepa; Onpenenenne MomenTa HHEPUUH pOTOpa H CHIIbI
TPEHHA B onope.

Paspen 2 «MonekynspHas ¢usnka u TepMonuHamuKa»: Onpenenenue
OTHOLUCHUS  TEMJIOEMKOCTH Tra30B  METONOM anabaTH4YecKoro pacluMpeHHus;
Onpenenenue k03 duumMeHTa BHYTPEHHErO TpeHHsl (BA3KOCTH) >KUAKOCTH METOLOM
Crokca; Onpenencuue ko3¢ duuHeHTa BA3KOCTH BO3/yXa KaMH/UISPHBIM METOLOM;
Onpenenenue MOJIEKYIIPHOH ra30BOH NOCTOSIHHOM METOAOM OTKAUKH.

Pasnen 3: «Onexrpuuectso»: O3HakoMieHHe o SJIEKTPOH3MEPUTENBHBIMU
npubopamu;  I'pamyuposka FAJIbBAHOMETPA;  DKCNEpUMEHTabHas npoBepka
obobwennoro  3akona Oma;  Amnepmerp u BOJIBTMETPp Kak OMHYeCcKkoe
conporusnenune; Mamepenue toka u HAMPSBKEHHS Ha CONIPOTHBIICHHSX, COEAHHEHHBIX
MOC/ICNOBATENLHO M NapannenbHo; Onpenenenne conpotusnennii ¢ MIOMOLLBIO
MOCTOBO#H cXeMbl YUTCTOHA,

Paznen 4: «Maruetusmy: Onpenenenue FOPH3OHTANBLHOH cocTaBastOLIEii
MArdHTHOrO nons 3emu; Onpenenenne oTHowenus 3apsza 9JIEKTPOHA K €ro Macce
METOonOM MarHerpoua; 3akoy AMnepa: B3aumozeiicTeue napajjiejibHbIX TOKOB. -

Pasnen 5 «OnTukay: Onpenenenne panuyca KPHBHU3HbI JIHH3BI C MOMOLUBIO



xonen. Hpiorona; OnpenencHue JUTHHBL BOJIHLI C MOMOLUBIO 30HHOH MJIACTHHKH;
JIudpakuus nasepHoro cBETa Ha AW(PAKUHOHHON peleTke. Onpenenenue AIUHBI
BOJIHBI C MOMOIILI0 AHPPaKUHOHHON pewieTku; M3yuenue nosspu3oBaHHOrO CBeTa

MoNyNpoBOAHHKOBOTrO Jasepa. 3akon Maioca;
Pasnen 6 «dnemedTbl KBaHTOBOH (u3uku. OCHOBBI aTOMHOH U SACPHOM

usnkny: Buewnnii poroddgexr.

3.6. Kypcosoii npoexT /kypcoBast pabora
Jauublit BuA paboThl HE NPENYCMOTPEH YyYeOHbIM MIaHOM.

4. QuenuBanie pe3yabTaToB 00yeHHs!

OueHHBaHUE Ppe3yJbTaToB O0YYEHHS MO [HCUMIUIHHE OCYLIECTBIACTCA B
paMKaxX TEKYLIEr0 KOHTPOJA M [MPOMEXYTOUYHOH aTTECTaUuHH, MPOBOAHMBIX MO
GannpHo-peliTuHrosoii cucreme (BPC).

[LIkana oueHKH pe3yabTaToB 00y4yeHHs MO AUCUHILIHHE!

YposeHb cOPMHPOBAHHOCTH
MHAMKATOpa KOMMETEHUMH
Beicokuii | Cpenuuii K Huzkuii
3annaHu- cpeaHero
Kon Koxn poBaHHEIe ot 85 210 100] ot 70 10 84 | 0T 55 10 69 | 0T 0 110 54
KoMne- | HHAMKATOpa pe3yNbTAThI
TeHUHN | KoMneTeHUMH | 0oOyHeHusa no [llkana oueH1BaHU
JIHCUMTIIHHE ShipREE: HEYNOB-
OTJHYHO XOpowIo | o e nbHO NETBOPH-
TEJIBHO
3a4YTEHO HE 34a4TEHO
3HATh!
OCHOBHbIE YpoBeHb VYposeHb | Munuman | YposeHb
¢dusznyeckue 3HAHUI B 3HAHHH B BHO 3HAHUIA
ABJICHNS H obneme, o0beme, | nomyctHm HIDKE
3aKOHAI; OC- COOTBETCT | COOTBETCT blii MHHHManNn
HOBHBIE RYIOMIEM BYIOWEM | ypoBeHb GHBIX
(usnueckue pe- | TPOTPAMM | MPOrPAMM | 3yayuii, TpeGoBaH
JMYMHGL W KOH- | © e, HMeeT HMEET Hii,
CTaHTB, HX NOAroTOBK MecTo i HMEIOT
onpegenciue n | M oe3 HECKOJILKO i MECTO
eMHNLL! H3Me- | OLIHOOK HerpyObIX T rpyObie
perus; ownbok | owmnGku
OrK-3 OllK-3.2 ? ownboK
YMETb:
IMponemon | Mponemon | Ipoaemon | Tpu
CTPHUPOBAH | CTPHPOBAH | CTPHPOBAH | PELLCHHH
npumenaTh Gu- | bl BCe bl BCE bl cTaunapt
3HKO- OCHOBIHbIE | OCHOBHBIC | OCHOBHBIC | HBIX
MaTeMaTHUeckn | ymenus, yMmetns, YMEHIIA, 3anaq He
it annapar, npu | pelensl peLenl pelueHsl NpPOAEMOH
pewennn Bce nce THNOBBIE | CTPIIPOBA
npodeccHoliah | OCHOBIIBIE | OCIOBHLIC | 3anauitc | Hbl
HBIX 32124 3azaui, samauit ¢ | HerpyObiM [ OCHOBHBIE
suinosient | nerpyfGeim | 1t yMEHIs,
bl BCE i ounbGKanil_| HMEIOT




3ajanusa B | olwnbkamu | | MECTO
nosHoM ; Boinonien | rpybeie
obueme BLITIONIEN | BI BCE omubKu
bl BCC 3afaHus,
3a0alMA B | HO HE B
MoJHOM MOTHOM
obneme, obnemMe
1O
HEKOTOPbI
ec
HesoueTa
MH
BNACTD:
[Tponemon | [Mpone- HUmeercs | He npo-
CTPHMPOBAH | MOHCTPH- | MHHH- JEMOH-
bl HABBIKH | POBAHBI MaJIbHBIHA cTpHp
npH 6a3oBbie Habop OBaHbI Oa-
PEIUEHHH | HABBIKH HaBBIKOB | 30ppre
HecTaHzap | npu s iRk
THBIX PeulCHHN | PEMICHHA | 1oy,
3anau, CTAHIAPTH | CTAHIAPTH | ooy
METOZAMH BBIMONHE- | bIX 3214, | bIX 32124,
aHaIM3a u CTaHnapy
Hu1 QU3M- | BBIMONHE- | BBIMONHE-
MOACIHPORA- YECKHMX wun pusn- | Hun dusu- | 1N
HE. SKCNEPH- | YECKMX YECKHX 6484,
TEOPETHYECKOTO | \enrop, | 3kcmiepu- | okcmepu- | BEIOTHE-
H 06pabot- | mentos, | merrop, | HHA du-
IKCMEPUMEHTAN | oyt i 06pabot- | obpabor- | 3HHECKHX
BHOTO HHTED- _— v s JKCMepH-
MCCNICAOBAHUA | npetauuu | HHTEp- MHTEp- MEHTOB,
NpH PEIICHUN MX pe3ynb- | npetauuu | nperauuu | 0Opadot-
NPODECCHOHAN® | rarop Ges | ux pe3yib- | MX pe3yNb- | K U HH-
HBIX 3a/1a4 own6oK U | TaToB ¢ TATOB C Tepnperta-
HEJIOYETOB | HEKOTOPHl | HEKOTOPBI | LMK HX
MH MU pe3ynsTa-
HENoYeTa | HENOYETa | ToB,
MH. MH HMEIT
MECTO
rpyOsbie
OLWHOKN.
OU.CHO‘-IH bl€ MaTEpHalbl JJ1s1 NpOBEACHHS TEKYLLETO KOHTpONA

NPOMEKYTOYHOH aTTecTalMu npusenednl B [puaoxkenun K paGoueii nporpamme

JHCUHIJIUHEL.

H

[MToaHbIA KOMIIEKT 3aaHWil U MaTEpPHanoB, HEOOXOAHMBIX Al OLEHHBAHHA
pe3ysnbTaToB 00y4yeHHUs M0 AUCUHUIUIKIE, XPAHHTCS Ha kadenpe pazpaborunka.



5. Yue6uo-meromiuccikoe i indopmaunoiinoe odecneueie aueunmninmpi
5.1. YuceOno-meroanucckoe obecneuciime

5.1.1. OcuoBnas nureparypa

1. Cagenven, M. B. Kypc obuweii ¢uszuxu. B 3 1. Tom 1. Mexauuxka.
Monekynspnas (usuka : yue6uuk ais Bysos / M. B. CasenseB. — 18-e usp., crep.
— Cankr-Tlerepbypr : Jlaup, 2022. — 436 c. — ISBN 978-5-8114-9890-1. —
Texcr : anextpouusiit / Jlanb : anekTpoHHO-6uOGnHoTeyHas cucrema. — URL:
https://e.lanbook.com/book/221120

2. Casennes, M. B. Kypc obweii ¢usuxu. B 3 1. Tom 2. DynekTpuyecTso u
MarHetusm. Bonuel. Ontuka : yue6Hoe nocobue aius By3os / M. B. Casenses. — 16-e
u3l., crep. — Cankr-ITetep6ypr : Jlans, 2022, — 500 c¢. — ISBN 978-5-8114-8926-
8. — Texcr : snexTpoHHbI // Jlans : anexTpoHHO-O6HGNIHOTEeHas cuctema, — URL:
https://e.lanbook.com/book/185339 '

3. Casenbes, W. B. Kypc obeii ¢usuxu : ydeGHoe nocodue : B 3 Tomax / M.
B. CasenseB. — 13-e usz., crep. — Canxr-TletepGypr : Jlans, 2022 — Tom 3 :
KpanToBas onrtuka. AtomHas (usuxa. @usuka TBepaoro tena. Ou3KMka aTOMHOTO
apa u aneMeHTapHbIX yactul — 2022. — 320 c¢. — ISBN 978-5-8114-4598-1. —
Texcr : snextponHslii / Jlaus : snektponHo-6uOamMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/206909 4. Kypc ¢uskku : yuebHoe nocobue mns By30B /
T. W. Tpodumosa. - 16-¢ usn., crep. - M. : Axanemus, 2008. - 560 c. : ui. - (Beicuiee
npodeccuonanbHoe obpaszoBanue). - ISBN 978-5-7695-4956-4. - Tekcr

HETNOCPEACTBEHHBIH.
5.1.2. JlomoyIHUTEJIbHAS JINTEpPATYpa

1. Kypc dusuky. 3agauu u peurenus : yyebnoe nocobue mus Bysos / T. M.
Tpodumona, A. B. ®upcos. - 5-¢ usm., crep. - M. : Akagemus, 2012. - 592 c. -
(Beicwee mnpodeccHoHanbHoe obpasoBanue. bakamappuar). - ISBN 978-5-7695-
9467-0. - TekcT : HenOCpeACTBEHHBIH.

2. Kanamwnukos, H. IT. ®uznuka. MaTepHeT-TeCTHPOBaHHE 0a30BBIX 3HAHMH :
yye6Hoe nocodue / H. IT. Kanammnukos, H. M. Ko)xeBHHKOB. — Canxrt-IleTepOypr :
Jlans, 2022. — 160 ¢. — ISBN 978-5-8114-0925-9. — TeKcT : 2/1eKTPOHHbIH /I Jlanp
: anieKTpoHHO-6nbnnoTeuHas cucrema. — URL: https://e.lanbook.com/book/210263

3. CbopHMK 3ama4 IO 0OIEMYy Kypcy (U3HKH : c6opuuk 3amau / B. C.
BosbKeHlITelH. - 3-e u3l., ucnp. u gor. - CII6. : KawiHsiil mup, 2003. - 328 c. -
TekcT : HernmocpeACTBEHHEIN,

4. dusuka: 3amaynuk: B 2 wactsx / coct. E. B. Iazeesa [n ap.]. - Kazanb :
KDY, - 2022. - URL: https:/lib.kgeu.rw/. - Texer : snekrpoHubrif. HacTh ] #
Mexanuka, Monexymsipras (usuka. dnektpocratuka. [T0CTOSHHBIH TOK. - 2022 -
133 ¢,

5. usuia: 3apaunuk: B 2 wactax / cocr. E. B. ['azeesa
KIDY. - 2022. - URL: https:/lib.kgeu.ru/. - Teker : asiexTpoHHbIH. acTb 2 3
Margerusm. Onruka. Ksanrtosas (usuka, dusuka aroMa ¥ aTOMHOro SApa. - 2022. -

BUBJIMOTEXA
K3y

[u mp.]. - KazaHb :




178 c.
6. MexaHuka # MojeKkyasipHast (u3uKa METOAMYECKUE YKA3aHUS K

BBITTOJIHEHUIO J1abopaTtopHbIX paboT mo aucuumiube "®usuka" / cocr. : B. JI.
Maryxut [u ap.]. - Kasaus : KDV, 2012, - 51 c.

7. Onrtuka: nabopatopHbli npakTuKkyMm no aucuuniaune "®usnka" / cocr. : E.
A.Tontox [u gp.]. - Kazans : KI'OQY, 2015. - 54 c.

8. Dnexrpomarnerusm: npaktukym / coct.: A.H. 'aBpunenko [u ap.]. - Kazaup
: KI'9Y, 2022. - 61 c. - URL: https://lib.kgeu.ru/. - TexcT : 3neKTpOHHEIH.

9. 3yeBa, Onbra Credpanosua. Ousmka : yuebHoe nocobue / O. C. 3yesa, B. JI.
Maryxun, 0. @. 3yen. - Kasaup : KIQY. - 2019. - URL:
https://lib.kgeu.ru/irbis64r_plus/index.html. - Texcr : oanextpoHusid. Y. 1
Mexanuka. MouekynsipHas (usuka. Onekrpocratvka. [TocTosHHBIN TOK. - Ka3aHsb :
KI'9Y, 2019.-313 c. |

10. Ontuka. DneMeHTbl KBaHTOBOM (PM3MKM : MeTOAUYeckue yKa3aHHUsl IO
MOATOTOBKE K MPAKTUUYECKHUM 3aHATHSIM JUIsl  CTYHEHTOB OHEpreTHYecKux
crienuanbHocTeld oyHOM (opmbl oOyuenus: / coct. C. ®@. Manauuon. - Kasaup :
KI'9Y, 2015.- 112 c.

11. 3aiinamesa, ['y3ens HakunoBna. ®usuka. COopHUK 3a1a4 [DNeKTpOHHEIN
pecypc] : yueGHO-Meronuueckoe mocobue / I H. 3aitnamesa, C.®. ManauuoH. -
DIIeKTPOH. TeKCTOBbIe faH. - Kazans : KI'DVY, 2015. - 100 c. ;

12. DnexTpu4ecTBO U MarHeTH3M: METONHWYECKHE yKa3aHHUsS IO MOATOTOBKE K
npaktudyeckuM 3aHsaTuaM / coct. C. @. Manauuon, E. B. [IImugr. - Kazans : KI'DY,
2014.-97 c.

13. MexaHuka W MOJIEKYJISpHas (U3MKa: METOAWYecKoe Iocobue s
CaMOCTOSTENIbHOW paboTsl no aucuuruidHe Pusuka / coct. C. @. ManauuoH. -—
Kazans : KI' DY, 2010.— 175 ¢ -

14. Manauuon C.®. DnextpuuecTBo U MarHeTusm: Kypc nekuuii no ¢pusuke. —
Kazane: KazaH. roc. snepr. yH-t, 2007. — 220 c.

15. Mexanuka. Mousiekynsipuasi (pM3HKa: TeCTOBbIE 3alJaHUs s pyOeXHOro
KOHTpPOJIS 3HaHUi no qucuuiuinie "®usuka" / coct. E. B, [Maseesa [u gp.]; pen. B. JL.
Martyxus. - Kazaue: KI'QY, 2012 - 56 c.

16. OnexTpu4yecTBO M MarHeTH3M: TECTOBbIE 3aJlaHUsl Il pYOeKHOro
KOHTpoJs 3HaHUM no aucuuruinHe "®usuka" / E. B. I'aszeesa [u np.]; pen. B. JL
Maryxus. - Kazans: KI'2Y, 2013. - 71 c.

17. BonHoBass u kBaHTOBass onTHka. OCHOBBI aTOMHOM W SOEPHOH (HU3HKH:
TECTOBbIe 3aJaHus JUlsl pyOe)KHOro KOHTPOJIA 3HAHHM Mo AucuumUInHe "dusnka" /
coct. E. B. I'azeeBa [u ap.]; pen. B. JI. Martyxun. - Kazaus: KI'OV, 2012. - 40 c.

EMBIHOTEKA
| KP3V




5.2. Uudopmaunonnoe obecneucHie

5.2.1. DnekTpouiible H HHTEPHET-PECYPChl
1. IucranunonHslii kype "®usunka" na obpazosarensuoii miomanke LMS MOODLE
https:/Ims.kgeu.ru/enrol/index.php?id=12
2. Ejuniii nopran uurepuer-rectuponanus B cdepe odpasosanus https:/i-exam.ru/
https://mypage? .i-exam.ru/

5.2.2. lpodeccnonansupiec 6a3pl gaHHbIX / MHGOpMaUHOHHO-CMPaBOUHBIC
CHCTEMbI
1. EAuHOE OKHO 0CTyNa k o6pasoBatensHbiM pecypeam http://window.edu.ru/
2. Poccuiickas HauvoHanbHas Gubauoreka http://nlr.ru/
3. «Koncynsraut nmocy http://www.consultant.ru/

5.2.3. JlnueHsdonHoe u  cBoOOJHO  pacrnpocTpaHseMoe  MpOrpamMmmHoe
obecneyeHne JUCUMITIIMHBL
1. Windows 7 INpodeccuonansuas (Pro) ITonb3osarensckas OnepauHoHHas CHCTEMA;
3A0 "CodrJlaiinTpeiia" Ne2011.25486 ot 28.11.2011 Hewncki. npaso. beccpoyno;
2. Bpaysep Chrome Cucrema noucka WH(OpMAaUHWH B CETH MHTEPHET; CsobonHas
smueHsus Heuckal. npaso. beccpouHo;
3. LMS Moodle IO ans 3¢)dpexktBHOro OHnaiH- B3aMMOLCHCTBHA NPENoaaBaTes H
crynenTa; CpoGonuas nnuensus Heucki. npaso. beccpouHo.

6. MaTepuanbHO-TeXHHYECKOe ofecneyeHe IHCUHIIHHbI

HaumeHoBaHHe Buaa HaumenopaHue yueGHON

yuebHoii paborsl ayJIUTOpHH, [MepeueHs HeobXoaHMOro 0OOPYNOBAHHA K
CNEUHATH3NPOBAHHOM TEXHHYECKUX CPEACTB 00yueHHs
naboparopun
Jlekumu YuebHaa ayauTopHs ans CneunanusnpopaHHas yueGHas mebens,
NpoBeAEHHSA 3aHATHIT TeXHHYECKHe cpefcTsa 00y4eHus, cnyxawue A
JIEKUHOHHOrO THNA MpPEeACTABNEHHA yueGHoil nHdopmaunu

Gonbwoii  ayautopuu  (MynbTHMEAHITHBLL
NpoeKTop, KOMMNbtoTep (HOYTOYK), 3KpaH),
JeMoHcTpaunoHnoe obopynosadne, yueOHo-
HarnaaHsle nocobua

IMpaktuueckue |[Yuebuas  aymwropus  anal Cneunanusnposatitas yuebuasn medens,

3aHATUA npoBeaCHHA 3auATHI| Teximueckie cpencrsa obyuenus
: cemuiapekoro THNa, | (mynpTiiMeaniitblil  NPOEKTOp, KOMMLIOTEP
rpynnoBoLIx " HHANBAAY- Ho K), aKpan) i A
aNbHBIX KOHCYNLTaLHIT, (RayTayR);i 2KEaN) P
TEKYLIEro KOHTpONS "

ﬂpOMC}[()’TO‘IHOﬁ aTTeCTaLln




JlaGoparopusic
paboTnl

Yucbnas naGopatopus
«Ontikan, A-203

Creunanusuponanioe naGopartopuoe
o6opynosatme no npodunio naGoparopuu:

ycranoska naGopatopHas «HuTepdepenums
csera. bunpusma dpenens. Onpenenenue
napamerpos  Ounpusmel  DpeHens  no
nHTep(epeHUHOHHON  KapTHHE», YCTaHOBKA
naboparopHas «Onpenenexue paaunyca
KPUBH3HBI  JIMH3BI C  MOMOWILID  KOJely
HetoTonan; yCTaHOBKa naboparopHas
«H3yuenne amdpakuuu nazepHoro cpera Ha
wenu. Judpakuus @peHena»;, yCTaHOBKa
naboparopuas «OnpeneneHue JUTMHBI BOJHbI
CBETa C MOMOWBLIO 30HHOH MJIACTHHKHY,
ycraHoska  naboparopHas «Indpakums
JlazepHoro ceeta Ha AWQPaKUMOHON pelueTke.
Onpenenenve QIMHBL CBETOBOH BOMHBI MPH
MOMOILH IUPpPaKUHOHHON peLLEeTKHY;
YCTaHOBKa nabopatopHas «H3yuenne
NOAAPU30BAHHOrO CBETA MONYNPOBOAHHUKOBOIO
nazepa.  3akoH  Mamoca»;  ycraHoBka
naboparopnas  «M3yuenue uHTEpdepeHUHH
Jla3epHOro CBeTa B TOJCTOM CTEKNAHHOM
nnactuike. [Tomocel  paBHOro  HakJIoOHa.
Onpenenexue TONWMHB! MIOCKONapaienbHOil

CTEKNAHHOMN MIACTHHBI no
HHTEP()EPEHUMOHHBIM KOJNELIAM

YuebHasn nabopatopus| Cneunani3nposaHHoe nabopatopHoe

«MexaHnka u MonekynspHas| obopynoeanue no npodunto nabopatopuu:

dusukar, A-114 YCTaHOBKaA nabopatopHasn "MasTHHK
YHUBEpCANbHbINH", ycTaHOBKa nabopaTtopHas
"MaaTHuk HAKIIOHHBIA", YCTaHOBKa
naboparophas "MawmHa ATByaa", ycTaHoBKa
naboparopHas "MasTHHK Makcsenna",

ycraHoBka  naboparopHas  «Onpenenexue
MOMEHT2 WHEpUMH pOTOpPa H CHJbl TPEHHA B
ornopey, yCTaHOBKA nabopatopHas
«Onpenenenne BA3KOCTH MeTonom Crokcan,
ycraHoBka  nabopatopHas  «OnpeneneHue
MOMEHTa WHEPUHH TENA U MPOBEPKA TEOPEMBI
ITeitHepan, yCTaHOBKa naboparopHas
«OnpenenexHue OTHOWIEHHA MOJIAPHBIX
terioemkocteit raza  Cp/Cv metonom
annabaTiyeckoro  pacliMpeHusy», MOpTPETH
YUYEHBIX.




Yucbuas nabopatopus
«DNEKTPHYECTBO "
marHeTHim», A-207

CreunanuuposanHoe naboparopHoe
o6opynosanue no  npodunio  nabopaTopuu:
ycranoska JabopatopHas «AMMEPMETp Kak
OMHYECKOE  COMPOTHBJIEHHE B CXEMED,
ycTaHoBka nabopaTopHas «BOMBTMETP Kak
OMHYECKOE  COMpPOTHBJIEHHE B CXCMEN,
ycTaHoska nabopatopHas «M3mepeHHe TOKa H

HaNpsMXeHus Ha COMpPOTHUBIEHHAX,
COCAMHEHHBIX nocneaoBaTeNbHO H
napannensHo»,  ycraHoska  naGopatophas
«Onpenenenue rOpU30HTANTBHOI
cocrapasioumeii MHAYKUWH MarHHTHOrO noss
3emnny, yCTaHOBKa nabopatopHas

«OnpeneneHnHe COMPOTHBJIEHHH C MOMOLIBIO
MOCTOBOH CXeMbl YMWTCTOHA », YCTaHOBKA
naGopatopuas «[Iposepka 3akoHa Oma H
u3MepeHHe YAENbHOro COMPOTHBICHHA »]
monyns ®I13-03 «OnpeneneHue OTHOLIEHHA
japAna AMEKTPOHa K €ro Macce METOAOM
MarHeTrpoHa»,  ycTaHoBka  naboparopHas
«M3yuenue amnepMeTpa M BOJBTMETPAY,
ycraHoska  nafopartopHas  «[ pamynposka
raneBaHoMeTpa», YycraHopka nabopatopHas
«3KcnepuMeHTANbHas Npoeepka 3akoHa Oman,
MOpTPEThl YHEHBIX

YyebHas naboparopus
«MexaHnka U MONEKynspHas
dusznkan A-206

CreunanisnpoBaHHOE naboparopHoe
obopynoeanue no npod o nabopaTopuu:
ycraHoBka  naGopatopHas — «OnpeneneHue
ko3 duuHeHTa BA3KOCTH BO3/yXa
KanuaispHbIM METONOM, YCTaHOBKa
naboparopHas «OnpeneneHHe  OTHOWEHHA
MOJIAPHBIX  TernoemkocTeii  rasa  cplev
METOAOM  anuabaTHYeCKOro  paclIHpEHHA»,
ycranoBka  naboparopuas  «OnpeneneHue
MONCKYNApHOii rasoBoil NOCTOAHHOH METOA0M
OTKAYKH», yCTaHOBKa nabGopartopHas
«Onpenenexue YCKOPEHHA csoboaHoro
najeHus Tena», YycraHoska naGopatophas
«Onpe,ueneunc cpe.zmeﬁ CHNEL CO]’IPGT‘HBIIEHIISI
rpydta npu  3abueadiit  cBauy», YCTAHOBKA
naboparopHas «Onpenenenie MOMEHTA
HuepuHi  Tena W MPOBEPKA  TEOpEMbl
LLTeiinepan, NOPTPETHI YuEHBIX

KomnsiotepHelii kKnace ¢
pbixonom B Unreprer A-204

CreunanusnposaiHasn yuebunan mebens,
TexHnyeckKie cpeacrtsa ofbyueHia
(KOMABIOTEPBI), NILEH3INOHHOE MPOrPAMMHOE
ofccneucuie

CamocroaTensHas
paGora

Komnuiotepiiniii knace ¢
suixonom b Murepuer B-600a

Crneunansupobadtan yuebuan meGens na 30
nocagounslx  mect, 30  KOMOLIOTEPOB,
Texuuueckie cpeacrsa obyuenis (MynbTiiMe-
Aniineii  npoekTop, komnsiotep (HOYTOYK),
JKpait), DHACOKAMEPBI, (porpaMmHoe




olccricycnime
Cncunanusuponaiias meGenb, KOMMploTEpHas
TCXIIHKA € NO3MOMKHOCTLIO BhIXoaa B MuTepuer
1 o6eeneucinem socryna 8 DUOC, akpan,
MYAbTUMERHITHLII NpOeKTOP, NpOrpaMmMHoe
obecceneuertue

Yu1ansueiii 3an
OunbnuoTeKu

7. OcobcunocTn opranu3auin 06pa3oBaTe/bIoi ACATCALHOCTH LIS JIUL C
OrPAHHYCHHBIMHI BO3MOMKHOCTSIMH 3A0POBbSI H HHBAJHAOB

JInua ¢ orpaHHYCHHBLIMH BO3MOXKHOCTAMHM 370poBbst (OB3) U MHBANMMIB! UMEIOT
BO3MOXHOCTL OECnpensTCTBEHHO MepeMellaTsCs M3 OaHOro y4e6HO-1abopaTopHOro
Kopriyca B JApyro, MOOHATBCA Ha BCE 3TaxH Yy4cOHO-1ab0paTOpPHBIX KOPMYCOB,
3aHMMAThCA B  YYEOHBIX W  MHBIX TMOMELUEHHAX C YYE€TOM OCODEHHOCTEH
NCUXOPHU3UYECKOr0 Pa3BUTHS U COCTOSIHUS 3MOPOBBSI.

Jns oOyuenus nuu ¢ OB3 ¥ HMHBaNKMI0B, UMEIOWMX HAPYLUEHHUS OIOPHO-
JIBHTaTeNbHOrO arnmapara, obecrneyeHbl yCIoBUs OecnpensaTCTBEHHOro AO0CTyna BO
Bce yueOHble nomMeueHus. Mupopmauus o cneunanbHbIX YCI0BHAX, CO3MAHHBIX IS
obyyaromuxcss ¢ OB3 W uHBanuaoB, pa3MmellleHa Ha CanTe YHHBEPCHTETa
www//keeu.ru. UMeeTcss BO3MOKHOCTh OKa3aHHsA TEXHHYECKOH MOMOLLUH ACCHCTEHTOM,
a TakXke yCIyr CypAonepeBOAYUKOB H TU(IIOCYpAOEePEBOAYHKOB.

JIns anantauMy K BOCNpUATHIO JMuaMu ¢ OB3 1 MHBaNUIaMH C HApYIIEHHBIM
CIIyXOM CHpPaBOYHOro, y4eOHOro Marepuaia N0 JUCLHMIUIMHE O0eCrneynBaroTCA
CJIEAYIOLLHE YCIOBHA:

- U1 JIyylueit OpHeHTaluuH B ayJAHTOPUH, IIPUMEHSIOTCSl CHTHAJIblL OMOBELLEHHA
0 HayaJle U KOHLE 3aHATHS (CIIOBO «3BOHOKY MHUILETCS Ha JOCKE);

- BHUMaHHe csabochblianero  00yyarmerocs MNpUBIECKAeTC MeAaroroM
skecToM (Ha Mieyo KJaaeTcs pyka, OCyLLEeCTBIIsSI€TCs HEpE3Koe NOXJIONbIBAHHUE);

- pasroBapHBas ¢ 00y4aloLHMCs, nejgaroruyeckuii pabOTHUK CMOTPHUT Ha
HEro, rOBOPHT $ICHO, KOPOTKMMH TMpEAJIOKEHUAMH, obecrneynBass BO3MOXHOCTb

YyTeHHs 1o rybam.
KomneHcauus 3aTpyAHEHUH pEYEeBOr0 H HMHTENJIEKTYalbHOrO Ppa3sBHTHA

cnabocaplalmux 00y4aoumuXxcst NPOBOAHTCS MyTEM:
- HCMOJIB30BAHUS CXeM, AHArpaMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3CHTalHH C
FHI1EPCChUIKAMH, KOMMEHTHPYIOUMMH OTAC/bHBIE KOMITOHCHTDI U300 paXKEHH;
- PEryJApHOro MpUMCEHEHHs YNPAXHEHHH Ha rpaguueckoe BbLIENEHHE

CYILIECTBCHHBIX MIPU3HAKOB MPEJMETOB H ABJICHHI;
- obecneyeHus BO3MOKHOCTH Uit oOy4aioulerocst MONY4HTh anpeCHYIO

KOHCYJLTALMIO 110 JCKTPOHHOMH NOUTE M0 MEPE HEOOXOAUMOCTH.
J{nist aganTaumy i BocrnpuaTHio uuamu ¢ OB3 1 HHBATHAAMH C HApYLICHHAMH

3PEHHA CrnpaBo4HoOro, leC'ﬁHOI’O, NpOCBETHTCJILCKOTIO MarepHana,

MPEAYCMOTPEHHOrO 06pa3oBaTe/blioi MporpaMmMoii no BbLIGPAHHOMY HANPABICHHIO

NNoAroTOBKH, obecneyuBaloTcs cjie/lylotue ycJjiopus:
= BCACTCs anarirauus O(I)HI.[HE]JII:[[OFO caiiTa B CCTH H[ITCPI[GT C YUETOM 0co0bIX

noTpeGHoCTeH HHBAIMAOB 110 3PEHHUIO, 0DCCCHHBACTCS HAIHIHC KpyMHOLIPH(TOBOH
cnpaBouHoil MH(OPMALMK O paciHcaniy yHEOHbIX 3alsTHIL;



- neparoryeckuit - pabornuk, ero  cobeceniuk  (npu HeobxoaumocTH),
MPUCYTCTBYIOUINE HA 3AHATHH, MPCACTABIAIOTCS 00YHaIOUIMMCS, MPH 3TOM KaXKIbI
pa3 Ha3bLIBACTCs TOT, K KOMY nejarornueckuid pabotink obpaiaercs;

- ACHCTBHS, MKECThI, MNEPEMELICHUs MCAArOrHYeckoro paboTHMKA KOPOTKO M
SICHO KOMMEHTHPYIOTCS;

- nevarnas uudopmaumus npenocrasisercs KpynHbiM wpudrom (oT 18
MYHKTOB), TOTANbLHO 03BY4YHBACTCH;

- obecneunBaeTcs HCOOXOAHMbIH YPOBEHD OCBEIIIEHHOCTH MOMEILEHHiA;

- PEAOCTABNACTCA BO3MOMHOCTL HCIOJB30BaTh KOMIMBIOTEPHI BO BpeMs
3aHATHH M NpaBo 3anucH o0baAcHeHuH Ha MUKTOdOH (MO KeaaHHo 00yYaroLKXCs).

®opma npoBefeHHA TeKYLEH M MPOMEXYTOYHON aTTecTaudd Juis
obyyaiomuxes ¢ OB3 4 MHBaNMAOB onpenensercs neaarornyeckum paboTHUKOM B
COOTBETCTBHU C yueOHbIM mnaHoM. [Ipu HeobOxomumoctH obyyarouwemycs ¢ OB3,
HHBAJIMAY C YYETOM HMX MHAMBUAYaANbHBIX MCHX0H3HUUECKHX 0cOOEeHHOCTe# naetcs
BO3MOXHOCTL MPOHTH MPOMEXKYTOUHYIO aTTECTAlHI0 YCTHO, MHCBMEHHO Ha Oymare,
MUCbMEHHO Ha KOMIIBIOTEpE, B )OpME TECTHMPOBAHHS U T.M., TMOO mpenocraBnsercs
JONOJIHUTENBHOE BpeMs U1 MOJArOTOBKH OTBETA.

8. MeToanyecKkHe peKoMeHAAUMH JJISl MpenogaBaTeseil Mo OpraHH3aluH
BOCMHUTATEbLHOI1 pa00ThI ¢ 00y4YarOHMHCS.

Mertoauueckoe obecneyeHue npouecca BOCIUTAHUS 00y4atoIMXCs BHICTYNaeT
ONHUM M3 onpeaenstowMx GakTopoB BBICOKOrO KkayecTBa 0Opa3oBaHUs.
[lpenonaBarens By3a, AEMOHCTPUPYs BBICOKHH NpPOGECCHOHANN3M, 3PYAHLHIO,
YETKYI FpakJaHCKYIO MO3HLMIO, CAMOAUCLHUIUIHHY, TBOPYECKHI MOAXO/ B pelIEHHH
npodecCHOHANBHBIX 3ajady, B Xoie 00pa3oBaTENpHOr0 Mpolecca CrnocoOCTBYET
($hOpMHPOBAHHIO FTAPMOHHYHOH JTMUHOCTH.

[lpy peanu3auMd AMCUMIIIMHBI [PENOAABAaTENh MOXET MCMOJIbL30BATh
cneayrouie METoabl BOCIIUTATENIbHON paboThl:

- meroasl (opMUpOBaHMS CO3HaHMS JMYHOCTH (Oecena, MUCMYT, BHYILUEHHE,
UHCTPYKTaX, KOHTPOJIb, OOBACHEHHE, NPUMEpP, CAMOKOHTPOJIb, pPacCKa3, COBET,
ybexnaeHue u ap.);

- METOAbl OpPraHM3aulu JAeSITeNbHOCTH U (POPMHPOBAHHMA OMbITA MOBEAEHHS
(3apmanue, oOlleCTBEHHOE MHEHHWe, neaaroruuyeckoe TpeboBaHHE, MOPYUYEHHE,
NpUyYeHUe, Co31aHue BOCNUTLIBAIOLLMX CUTYAU I, TPEHUHT, YIIPAOXKHEHUE, U Ap.);

- MCTOAbl MOTHUBALMHK ACATENBHOCTH W noBeneHus (omoOpeHue, noolpeHHe
COLMANbHOH aKTUBHOCTH, MOPHLAHHE, CO3JaHHE CHTyauMid ycnexa, CO3naHue
CUTYaUHH s SMOLUMOHALHO-HPABCTBEHHBIX MEPEXUBAHUN, COPEBHOBAHHE H AP.)

[Ipy  peanusauuMu  JAMCUMIUIMHBL  MPENoOAABaTe/ib  JOJIKEH  YYHTBIBATH
CICAYIOLLUME HAMpPaBJCHHs BOCMHUTATENLHONH AEATENLHOCTH

['padicoanckoe u nampuomuueckoe gocnumanue:

- hopMupoBae y oOyuyalommMxcsi 1ENOCTHON0 MHPOBO33PEHHs, POCCHHCKOMH
MICHTHYHOCTH, YBOKCHHUS K CBOCH cembe, 001LeCTBY, rOCYAapCTBY, NPHHATHIM B CEMbE H
obuiecTse 1yXOBHO-HPABCTRCHHBIM H COLHOKYJILTYPHBIM LEHHOCTAM, K HALHOHATIBHOMY,

KyJAbTYPHOMY W MCTOPHYCCKOMY HACHCAHMIO, (JOPMUPOBAHHE CTPEMJICHHA K €ro
COXPaHEHUIO H Pa3BUTHIO;



- popmupoBalne y 00y4alOLHXCsl AKTHBIOM MPANIAICKON MO3ULNM, OCHOBAHHOM
Ha TPAIMLIMOHHLIX KYJbTYPHbIX, JYXOBHBIX M HPaBCTBEHILIX LIEHHOCTAX POCCHICKOro
obuiecTBa, At MOBLILIEHHS CMOCODHOCTH OTBETCTBEHHO PEANIU30BLIBATH  CBOM
KOHCTHTYLIMOHHbIC NpaBa U 00sA3aHHOCTH;

- Pa3BUTHC NPABOBOIi M MOJUTHYECKON KyNbTYphl 00Y4aIOLIMXCS, pacluHpeHHe
KOHCTPYKTHBHOIO YYaCTHSl B MPUHATHM pELICHHH, 3aTpardBalOlIMX MX MpaBa H
HUHTCPECCDbI, B TOM YUCE B pasiuyHbIX opmMax caMoOpraHu3alni, caMoyrnpaBieHHs,
O0LIECTBEHHO-3HAUUMOI NEATENbHOCTH;

- opMHpOBaHHE MOTHBOB, HPaBCTBEHHBIX M  CMBICIOBBIX YCTaHOBOK
JMYHOCTH,  MO3BOJIAIOUIMX  TPOTHBOCTOATb  IKCTpeMH3My,  kceHodobum,
NUCKPUMHHAUMM MO COUMANbHBIM, PEIHrHO3HBIM, PacoBbIM, HALMOHATLHBIM
MPU3HAKaM, MEXITHUYECCKON H MEXKOH(PECCHOHANBHOH HETepnUMOCTH, IAPYrHM
HEraTHBHBIM COLMANIBHBIM SBICHHSIM.

Hyxoero-HnpascmeeHroe éochumanue:

- BOCIIUTAHHE YYBCTBA JOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIMBOCTH,
YBQXEHHS K POAUTENAM, YHHTENAM, JIOJSIM CTapIUEro MOKOJIeHHS;

- GopMHpOBaHHE MPUHUHMIOB KOJUIEKTHBH3MAa W  COJNIMAAPHOCTH, AyXa
MHJIOCEpAHs W COCTpalaHus, NMPUBBIYKK 3a00TUTHCS O JIIOASNX, HAXOMALIMXCA B
TPYZHOH XU3HEHHON CUTYaLUH;

- opMHpOBaHHE COJIMAAPHOCTH W YYBCTBA COLMAILHON OTBETCTBEHHOCTH MO
OTHOLUEHHIO K JIIOJSM C OFPaHHYEHHBIMH BO3MOXKHOCTAMHM 3/10POBBS, NMPEOIOJEHHE
MICUXOJIOTHYECKHX 0apbepoB MO OTHOWIGHUIO K JIOAAM C OrpaHHYEHHBIMH
BO3MOXHOCTSIMH;

- GOpMHMpOBaHHE 3MOLMOHANBHO HACHILEHHOrO W AYXOBHO BO3BBILIEHHOIO
OTHOILEHUSA K MHPY, CITOCOOHOCTH M YMEHUs MepeiaBaTh APYrHM CBOM 3CTETHYECKHH
OTIBIT.

Kynbmypno-npoceemumensckoe ocnumanue:

- popMHUpPOBaHHE 3CTETHYECKOI KApTHHBI MUPA;

- GOpMHPOBaHHE YBAXKCHHS K KYJIbTYPHBIM IEHHOCTSIM POAHOrO rOpOAa, Kpas,
CTpaHbl;

- NOBbILIEHHUE MO3HABATENbHOH aKTMBHOCTH 00y4aroMuXCsl.

Hayuno-obpazosamenvroe eocnumanue:

- hopmupoBanue y 06y4aloluxcst Hay4HOro MHpOBO33PEHHS;

- opMHUpOBAHUE YMECHUS MONYYATL 3HAHMS,

- pOopMHpOBaHHE HABBIKOB aHaNM3a W CHHTE3a MH(POPMALMH, B TOM 4HCIE B
npodeccuonanbHoii obaacTu.
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OueHoynble MaTCpUaiIbl MO0 AUCLUHMILIMHE, NPEAHa3HAYCHHBI JUIS OUCHMBAHUA
pe3ynbTaToB 06yueHHs Ha COOTBETCTBHE HHAHKATOPAM JOCTHIKCHHSA KOMMNETEHUHH.

OueHHBaHHE pE3yNbTaToB OOy4eHHs MO AHCLHMIUIMHE OCYUIECTBISACTCS B
pamkax Tekyuero koutponst (TK) u npoMesxyTO4HOH aTTecTaunH, MpOBOAWMBIX MO
6annsHo-peiiturrosoii cucreme (BPC).

1.TexHosiorHyecKas KapTa
Cemectp 1

PeiiTuHroesie nokasaTesnn
A o é
5| E| 2B 5|29 5|29 | £ ¢
Haumenosauue pasaena Bl 2| 8| 2|E8d Z|E+ g E &
2ol ZE| £ E|24 E|24 £| 5 8
1= PR EI&T | B
Pa3znen 1. «Ocuossl TKI 15-
Knaccnyveckoii u 15 | 0-15 30 15-30
pEJ'IﬂTIiBIICTCK'Oﬁ MEXAHIKH»
Tecr 10
Otuer no naGoparopHoii pabote 5
(OJIP)
Onpoc no pazaenaM (Temam) 0-10
Pedepar (Pdp) 0-5
Pazpen 2. «Monekynapuan TK2 20 lo-15 2(1. S5
du3nKa o TEPMOANHAMHIKA» 35
Tecr 10
Ortuer no naGopatopHoii pabote 10
(On1P)
Onpoc no pasaenam (Temam) 0-10
Pedepat (Pdp) 0-5
Pazpen 3. «nekTpuyecTnon e 20 |0-15 23{;- 20-35
KouTtponbhas padora (KHTP) 10
Oryet no naboparopHoii paborte 10
(OJIP)
Onpoc no pazaenam (Temam) 0-10
Pedepar (P¢p) 0-5
[MpomesyTounan aTrecrauns oM
(aKk3amen) 1 0-45
B nucumennoii gopme no
Guneram 0-45




Cemectp 2

Haumenopauue pasgena

KOHTpOIA

Mopmsbl H BUA

PeitTinrossie nokasarenn

[ Tekywuii KOHTpONB

JlononHuTenbHbIE
6amnel k TK1

I1 Texywnii koHTpons

Oannel kK TK2

JlononHuTensHbIE

Il Texywuni koHTpONH

6annel K TK3

JlononHuTtensHble

HUroro

[MpomexyTounas
aTrecTauus

Pazaen 4. «Marmnern3sm

TK4

"
—
Ln

30

15-30

Tecr

Otuet no naboparopHoii pabote
(OJIP)

Onpoc no pazaenam (Temam)

0-10

Pedepat (Pdp)

0-5

Pa3nen 5. «Onruka»

TKS

20

20-
35

20-35

Tect

10

Oruer no naGopatopHoii paGote
(OJIP)

10

Onpoc no pazpenam (Temam)

0-10

Pedepar (Pdp)

0-5

Pasznest 6. «DNeMEHTDI
kBaHTOBOI (11311kH. OCHOBbBL
aToMHOIi 1t aaepHOil GHu3HKI»

TKG6

20

0-15

20-
35

20-35

Koutponsuas paGota (KHTP)

10

Oruer no naGoparopHoii pabore
(OJIP)

10

Onpoc no pazzenam (Temant)

0-10

Pedepar (Pdp)

0-5

[IpomeayTouHan aTrecTauns
(3k3amen)

oM

0-45

B nucbmennoii gpopme no
6uneram

0-45

2. OLIeHOYHbIE MATEPHABI TEKYILEro KOHTPOJIS H POMEXKYTOHHOIT aTTecTauHH

[11kana OUEHKH pe3yabTaToB 00yY€HHs 10 NHCUHIIIHHE!

YpoBeHb ¢(OpMHPOBAHHOCTH

HHOHKATOpa KOMNETEHUHH

BelcokHid

Cpenuuii

Huxe
CpeaHero

Hu3kuit

ot 85 no 100

ot 70 no 84

oT 55 no 69

or 0 no 54

[1Ikana oLeHHBAHHA

3annaHu-

Kon Kon pOBaHHbIE
KOMMe- | HHAMKaTopa pe3ynbTaThl
TEHUHH | KOMNETEHLHH oGy4eHus no
L OHCUMIUIHHE




Heynos-

ynosner-
OTANUHO XopoLuo BOPHTENBIO NETROPH-
TENBHO
3auTeno He 3aYTeHO
3HATh:
OCHOBIbIC Yposels VYposeus | Munuman | YposeHs
duanucckie 3uannii o 3uanuii B BHO 3HAHHUA
ABNCHILA H obueme, obveme, | monycTHM HHKE
3AKOHBI; 0C- COOTBETCT | COOTBETCT Bl MHHHMaN
HOBHBIE BYIOLIEM BYIOUWEM | ypopeHs BHBIX
¢uanueckiie pe- | MPOTPAMM | TIPOTPAMM | 5pyapp435, TpeboBa
JNHIHGL 1 KOH- | © €, HMECT HMeeT Hit,
CTAHTRL, 11X MOJArOTOBK MECTO e HUMEIOT
onpenenenue 1t | M 6e3 HECKOJILKO —— MECTO
CIHHHLBI H3ME- omnbok HerpyoeIx — pybsie
penus; ownbok 2 OWHOKH
YMETh:
IMponemon | [poaemon | [Tponemon | ITpu
CTPHPOBaH | CTPHPOBAH | CTPHPOBAH | pPEmIEHHH
bl BCC bl BCE bl cTaHaapT
OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
YMEHHS, YMEHHS, YMEHHUS, 3ajay He
pelleHsl pelleHsl peLIeHbl MPOAEMOH
BCE BCE THNOBBIE | CTPHPOBA
OCHOBHBIE | OCHOBHBIE |3amauyu C | Hel
npuMeHsTs Gu- | 3anaun, 3ajauu ¢ | HerpyObIM | OCHOBHBIE
3HKO- BBIMOJNIHEH | HErPYOBIM | W YMEHHUA,
MaTeMAaTHYECKH | bl BCE H owHOKaMH | HMEIOT
OTK-3 OIIK-3.2 il annapar, npu | 3anaHug B | owubkamu | , MECTO
peLeHHH MONHOM , BBINONHEH | rpyOble
npodeccronans | obneme BBINOJIHEH | bl BCE ownOkH
HBIX 3ana4 bl BCE 3anaHus,
3allaHAS B | HO HE B
MOJIHOM TMOJNHOM
obneme, obbeme
HO
HEKOTOpbL
ec
HeaoueTa
Mi
BJIANIETD:
G [Mpoaemon | Mpone- HMmeercn | He npo-
e it CTPHPORAH | MOLICTPH= | MU= NEMOH-
MOACAHPOBA- bl HABBIKI | poBaHbl MasHbtt | crpup
i, npu ‘ Gazonnie | naGop oBanbl 6a-
TEOPETHHECKOrO :’[Eg':;:l':;l:ip lr::::llbmu Ezblhou 3oume.
" THLIX pewen | pewets il
AREIEDUMEIITR Faa, CTAIAAPTIL | CTAHAAPTH sk
LIHOrO : : pewetin
e DA BLITOANC- | LIX 304, | BIX JARAY, | oo pT
il puan- | puinone- | suinoatie- -
npy pelsenim e ) HBIX
npodieccHoNa 'u.umx Illlll‘tllllJH- s l|lI‘|3II- SR
s ko IKCHEPH- | MecKux YECKIIX il
MCIITOB, JKCnepi- | oKkenepi-




’* obpabor- | MenToB, MEITOB, Hus u-
K H obpabor- | o6pabor- | 3uyeckmx
HHTEp- KH H KU H IKCMEpH-
nperauMn | uuTep- HHTEp- MEHTOB,
WX pe3yJib- | MpeTauMu | NpeTaul | o6pa6ot-
TatoB 6e3 | UX pe3ynb- | UX PE3YNIb- | wu U HH-
ownOOK U | TAaTOB C TaTOB C Tepnpeta-
HCOYETOB | HEKOTOPBI | HEKOTOPBI | 1o o

MH MH pesynbTa-

HexpoueTa | Hemo4eTa
TOB,

MHE; Bl HMEIOT
MECTO
rpybsle
OLIHOKH.

OueHKa «OTJIHYHO» BBICTABIAETCS 32 BBLINOJHEHUE KOHMpPONbHbIX pabom u
mecmogylx 3a0anuil 8 cemecmpe b6e3 ouuboK u Hedo4enios; 2n1yboKkoe NOHUMAaHue u
YMeHUe HpUMeHsmb Qu3uyeckue 3aKoHbl ONS PeuweHus 3a0a4 nmeopemuyeckozo,
IKCNEPUMEHMANLHO20 U MPUKIAOHO20 XAPAKMepda, NONHble U COOepHcamenbHole
omeemul Ha 6ONPOCHl buema (meopemuyeckoe U NPaKMu4eckoe 3a0anue);

OueHka «xX0powo» BLICTABJIAETCA 32 BHIIOJIHEHHE KOHMPONbHbIX pabom u
mecmoguiX 3a0aHUll @ Cemecmpe C MUHUMANbHbIMU OwWuUbKamu u HedoYemami;
NOHUMAHUE U YMeHUe NPUMEHAMb Qu3uyecKue 3aKOHbl 0N peweHus 3a0ay
nMeopemuyecKo20, IKCNePUMEHMansHo20 Ut NPUKIAOH020 Xapakmepa, 00Cmamo4Ho
nonHvle U codepicamensHole Omeensl Ha Gonpocsl burema (meopemuyeckoe unu
npakmuyeckoe 3a0anue);

OueHKa  «yAOBJETBOPHMTEJbHO»  BBICTAaBJISETCA 32  BBINOJIHEHHE
KOHMpONbHbIX pabom u mecmosvlx 3a0anuil 6 cemecmpe ¢ OOTUUM KOMULECEOM
OwWuUBOK U HeQOYemos;, MUHUMANbHLIH HAOOP HABLIKOG GbINONHEHUA QUIUYECKIX
sKCnepumernos, 0bpabomxu u unmepnpemayuy ux pesyabmanios.

OueHka «HeyJoBJIETBOPHUTEILHO» BBICTABNIAETCS 3a craboe u HenonHoe
BbIMOJIHEHHUE KOHMPOMbHLIX pabonm 6 cemechipe U OMCymcmeue MUHUMATbHBLX
HAGBIKOG BLINONHEHUS (PUBUYECKUX IKCNePUMEHMOB, 00pabomKu u uHmephpemayuu

ux pe3yioemanioe.

3. [IepeyeHnb OLEHOYHBIX CPEACTD

KpaTkas XapakTepuCTHKa OLEHOMHBIX CPEICTB, HCMOJL3YEMbIX NPH TEKYLIEM
KOHTpOJIC YCMEBAEMOCTH M NPOMENYTOMHOH aTTectaunu ofyuatowerocs no
AUCLIUIIMHE:

Haumenonanue Onicanie oueHoMHoro
OLIEHOYHOro Kpatkas xapakTepHCTHKA OLCHOMIOTr0 CPCACTBA cpEnoTSR
cpeicrsa
Konrposnsias Cpeactso nposepku yMmeluil NpHMCHATL NOYUCHHDIC Konnnekr
abora (KutP) 3uanng g pelielns 3aiat onpeienetiioro mima no KOHTPONBHBIX




TCMC Il pasneny 3azauuit no Guneram
Crictema CTANAAPTH3HPOBAHHBIX 3anaruii,
Tect (Tect) No3BoNAIONIAs aBTOMATH3HPOBATH fpouesypy Komniekr Tectossix
n3MepeHiin ypoBHs 3Hanuii i ymenuii obyyatourerocs SR
[Mepeuens 3amanuii u
OTuet no Beinonuene  nabopatopuoii  pabotel, ofpaboTka BARPOCUR e
naGopatopuoii pesynbTatoB  3kcnepumenta.  Odopmnenue  orvera, g o
nabopaTtopHOiA
paGoTe (OJIP) 3auniTa pesynbtaTos nabopatopHoit paboTel Mo oTUETY
paboThl, nepeyeHn
TpeboBaHHii kK OTHETY
Onpoc no 3HaH1e OCHOBHBIX MOHATHII [Tepeuens
pasnenam TeMmbl/pazaena/ AMCUHNAHHDI onpeaeneHuit
(Teman) OCHOBHBIX MOHATHIA
TEM bI/IHC LM UTHHEI
[Mpoaykt  camoctosTensHoit  paboTel  CTy/[eHTa,
npeactaBnslowMii  coboit  KpaTKoe H3NOMKEHHE B
Pedepar (Pdp) MHCLMEHHOM BUAE  MONy4eHHBIX  pe3ynbTtatos | Temsl pedepatos
TEOPETHYECKOr0  aHanH3a OnpeleNeHHON  HayuyHOH
(yuebHO-HCcCnenoBaTeNbCKOi) TEMBI
OLleHOYHBlE MaTepuUaibl, BbIHECEHHBIE HA 3K3ameH, | [TepeueHs
COCTOAT M3  3K3aMCHAUHOHHBIX  OHIETOB  C | TEOPETHUYECKHX
DK3aMeH TEOPETHYECKHMH BONpOCaMHu H 3a0aHUAMH | BOMIPOCOB U
NPaKTHYECKOro XapaKTepa Ui MPOBEPKH NPAKTHYECKHX | KOMIUIEKT THIMOBBIX
YMEHHI. 3aja4
4. TIlepedyeHb KOHTPOJBbHBIX 3aJaHHA HWJIH HHblIEe MaTepHAJBL,

HeoOXoAHMBIE A8 OUEHKH 3HAHHMH, YMEHHH M HABBIKOB, XapaKTepPH3YHLUHX
3Tanbl GOPMHUPOBAHUS KOMMETEHUMIT B pouecce 0CBOCHHUS AHCUHIIHHDI
IMposepsemas komnerenuus: [Tposepaemas komnerenuus: OINK-1, OIK-1.2

IIpumep 3a0anus
Jas texyuero kouTpoas TKI1:

TecT

Bonpoc

Bapuanme: omsema

[Ipu abcomoTHO Heynpyrom
yaape BbINONHAETCA:

TOJILKO 3aKOH COXpaHEHHA HMNYJIbCa

TONBLKO 3aKOH COXpaHEHIA noaHoil MexaHH4eckKoii SHEPIrHH

TOJILKO 3aKOH COXpaHEeHHA MOMEHTaA HMIYJIbCA

MeXanH4ecKoii aueprun

M 3aKOoH cOXpateHus HMOyasca, H 3aKOH COXpaHEHHA nonHoit

Cuna,

CCJIH!

JeiicTeyrouias
Teno, He copepuaer pabory,

Ha

cHila napannennia HanpasacHuio NepeMCLIECHA

CHJia aHTunapannenblia HanpapacHiio NCpEMELLCHIA

TEJNO NOKOUTCSA

cHna  HanpasncHa
nepeMeiLcHs

Mo TYNbIM

YJIOM

K  Hanpasneuio

Paauyc-gexrop,

npopeneHHbIf U3 nayana
KOOPAMHAT B JAHIYIO TOUKY
| N03BOJISICT ONPEACANTI

MecToHaxoiIienie aanoil Touki

noJioacetie jatoli Touki

PAaAnYC KPpHBH3HLL TPACKTOPHI ABIRKEHNA TOUKI

BCKTOPHYIO CYMMY CIUL, NMPINIOHCHIILIX K JatHoil Touke

OTuyer no naGoparopuoii padore (OJIP)




Vkaszanus no oopmienuio otuera k saboparopuoii pagore.

Otyer  oopMIIACTCS  KaNUIBIM  CTYJICHTOM — MHAUBHAYaNbHO W JIOJIKEH
COACPXKATL: HOMEP M HaszpaHue paboThl, ueaL paboTbl, AaTy BBLIMOJHEHHS, KpaTKoe
onucaHue TCOPUH  HM3Yy4YacMOro  BOINPOCA, OCHOBHBIE  XapPaKTEPHCTHKH
U3MCPHTENLHLIN NPHOOPOB, 3aMHCKH PE3ysILTATOB MPSAMBIX M3MEPEHHH W pacyeToB
KOCBCHHBIX U3MepeHnil, odopmnennbiec B Buae Tabnuupl, rpadvku MOSyYEHHBIX
3aBucHMOCTeit  (ccnu TpeOyloTes), 3amuch  BBIYMCIEHHE, MPUBOAALIMX K
OKOHYATENLHOMY PE3yabTaTy, pacyer OwuboK H3MEpeHHH M OKOHYATENILHBIN
Pe3yNbTAT C yKa3aHUEM OIMOKH U3MEpEHUSs, BHIBOIDI.

Bee rpaduki nonxkubl ObiTh BLIMOJHEHLI HAa MUJUIMMETpoBOi Oymare. [lpu
pacyeTax HeoOXOAMMO HCTONB30BAThL eMHULIBI cucTeMbl CH.

K kaxnoii nabGopatopHoii pabore comepxuTcs nepedeHb BOMPOCOB MAJIsA 3aLUKTHI
naGoparopHoii paboThbl.

[pumep: JlaGoparopuas pabora USMEPEHUE YCKOPEHHUS CBOBOJHOI'O
MAIEHHA C MTOMOILBIO MATEMATHUYECKOI'O MAATHHUKA
KoHTpoJibHbIEe BOMPOCHI:

1. KakoB BuI 3aK0HA rapMOHUUYECKHX koneOaHui MasTHUKA?

2. Yto Takoe konebanua? cBoOOAHBIE KoNeOaHWs? rapMOHUYECKHE KojebaHus?
NnepHOANYECKHE MPOLECChl?

3. JlaiiTe onpeneneHus amruMTyAbl, ¢asel, mepuona, 4YacroThl, UHKIHYECKOH
YaCTOTHI KoJiebaHus.

4. Beisenute GoOpMyJibl Uil [EPUONOB KoNeOaHMH MpPYKMHHOrO, (HU3UYECKOro H
MaTEMaTHYECKOr0 MasiTHUKOB.

5. Kak 3aBUCHT BEJIMUMHA g OT reorpadMuecKoi WHPOTHI?

6. [IpuBenuTe NpMMEpBI MPaKTHYECKOro HCMOB30BaHUs KoJiebaH it MasTHHKA.

Onpoc no pazgenam (TemMam):

1. AOGCONIOTHO TBEPLOE TENO;

2. Cxopoctb (1uddeperunanbHas Gopma);

3. VYckopenue (nuddepenimansHas opma);

4. TaHreHuManbHOE ¥ HOPMANbHOE YCKOpeHHs (OpMYJibl);

5. Bropoii 3akon Helorona (onpeaenenue u Gopmyia);

6. WUmnyibc (onpeaenenue v Gopmyina);

7. PaGora (onpeaeneHue v opmyJia); ;

8. 3aKoH coxpaHeHus M0JHOH Mexallnieckoi aueprii (ONpeAeNeHue i dopayna);
9. 3akoH coxpaHeHus MOMEHTa UMIyJibca (ONpeaeeHHE H (opmyna);

10. Teopema llITeinepa.

Pedepar (Pdp)
Temul pedepaTos:

I. Asuxenue, kak opMa CyiecTBOBaIN MATCPHI;
2. 3aKoubl KHHEMATHKY MEXAITHICCKOTO JIBHIKCHSL H CBIZL MCHCLY HIHMIL



3. JleiicTBre CHIT B 3EMHBIX YCITOBUSX;

4, MexaHHuecKoe ABHXEHHE B HeHHepLHaNIbHLIX CHCTEMaX 0TCuéra;

5. Tpeuue. [Monb3a ¥ Bpea At MEXAHHYECKOrO ABHIKCHUS;

6. 3aKOHbl cOXpaHeHHs - PYHAAMEHTANIbHBIC 3aKOHbI PHPOJDI;

7. DHCPrUs — ¢AMHAs MCpa PasIMYHBIX (OPM ABHIKEHHUS M B3aUMOJCHCTBHS
MaTepuu;

8. BonnoBble npoueccs! B MPUPOAE H TEXHUKE;

9. JIBH>KEHHE TeN B pCAIbHBIX Cpeaax;

10. O6 vctopun pa3BuTHs «TeOpHH OTHOCHTEBHOCTHY.

[Ipumep 3a0anus
Hns tekyuiero kouTpoast TK2:
Tect
Bonpoc Bapuarnmer omeema
[Mepeoe Hauano | Q=AU+A
TEPMOAHHAMHKH s | Q=0
H30TEPMHYECKOro npouecca Q=AU
HMeeT BHI Q=A
Ipn TEMJIONPOBOMHOCTH | MEPEeHOCa UMMYJIbCA M3 CNOs B CIOH
NMPOHCXOIAT NPOUECCHI: nepeHoca BH}’TpCI{IICﬁ JHEPIrHH B C{)Opl\‘[e TENNOTEI

BbIpABHHBAHHA CKOpOCTEii OM3NnexKamx cnoes
CaMONpPOM3BOJILHOrO BHIPABHUBAHUS KOHLEHTPAUMA B CMECH
ra3oB WIH MIOTHOCTEH B XMMHYECKH YHCTBIX rasax

Llnkn KapHo — obGpaTHMBIii JBYX M30XOp M IBYX H3006ap
KpYroBoii npouecc, JBYX M30TEPM M ABYX anuabat
COCTOSALLH H3: ABYX H30TEPM H JIBYX H30X0p
JBYX H30TepM M ABYX H306ap

OTtuer no sadopatopHoii padore (OJIP)

Yka3zanus no ohopmIIeHHIO OTYeTa K 1abopaTopHO# pabore.

Ortyer odopmisieTcs Ka¥AbIM CTYAEHTOM HMHAWBHIAYaNbHO M NOJDKEH
coiep’aTh: HOMep M Ha3BaHWe paboTbl, Lenb paboThbl, ATy BBIMONHEHHA, KPAaTKOE
onucaHue TCOPHH  M3Y4aeMOro  BOMPOCA, OCHOBHBLIE  XapaKTEPHCTHKH
M3MEpPHUTEbHBIX MPUOOPOB, 3aMUCH Pe3ysibTaTOB MPAMBIX W3MEPEHHH H pacueToB
KOCBEHHBIX H3MepeHui, odopmientbie B Buae Tabauubl, rpagHKH MOJYHEHHBIX
3apucumocreit  (ecnd  TpebyloTes), 3anuch  BBIUMCIEHHH, NPHBOAAIIHX K
OKOHYATCJLHOMY pe3y/bTaTy, pacuer OolWHO0K H3MEepeHHH H OKOHUATENbHbIH
pe3ynbTaT ¢ ykazaHueM owuOKH W3MepeHHsl, BLIBOADI.

Bee rpaduku pomkubl ObITh BbIMOAHEHL Ha MuJumerposoii Oymare. Tlpu
pacyerax HeoOX0JIMMO UCMOJIL30BATEL eAUHULLI cHeTembl CH.

K' xaxuoii naGopatoproii paGore COAEPKHUTCS Nepeueth BOMPOCOB IS 3ALLUMTBI
naboparopHoii paGoThl,



[Mpumep: ﬂnGopzwognan pabora OIMPEAEJIEHUE OTHOLLUEHWUM MOJISIPHBIX
TEIMJIOEMKOCTEHM CA3A METOJI0OM AIIMABATUYECKOTI'O
PACILMPEHHAS

Kourpoabusbie Bonpocobl:

1) Kakue Buasl Tennoemkocreii Bam ussectun?

2) Ot yero 3aBHCHT TenloeMKocTh razos? [Touemy C, > C,?

3) KakoB u3HueCKHii CMbICT YHHBEpCANbHOI ra3oBoii mocTosiHHOM R?

4) O6BbACHHTE H3MEHEHHE TEMMEPATy LI ra3a B MPOLECCE OMbITA.

5) OOGwbsacuute, noyemy anuabara MpH paclUIMpEHHMHM ra3a ChamaeT Kpyde, 4em
H3orepma.

6) Uto Ha3biBaeTCs YHCNOM creneHed cBobonbpl? Kak 3aBUCAT OT yucna creneHen
ceobonst Cy u C,? 3Hasa y (M3 ombiTa), pacCYMTANTE YHUCIO CTEMEHEH CBOOOIbI
MOJIEKYJIbI BO3AYyXa.

Onpoc no pasgenam (temam):

YpaBHeHHE COCTOSIHUS HaeanbHOro rasa (ypasHenue Menpaeneesa-Knaneiipona);
3akoH ABoOraapo;
OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETHYECKOH TEOpHH;
CpenHss kBagpaTHYHasi CKOPOCTb;
BHYyTpeHHss 3HEprus st NPOU3BOJBHOM MacChl m rasa;
[Tonnas paborta 4, coBepluaeMas ra3om;
TennoemMkocTh;
[lepBoe Hayayl0 TEpMOJAHHAMHKH;
Pabota B u3oTepMHu€ecKOM NMpOLECCE;
. YpaBHeHue [lyaccona.

SOPNOU A LN~

=

Pedepar (Pdp)
Tems! pedepartos:

1. CTpoenue BELECTBa C TOYKH 3PEHUS MOJIEKYISIPHO-KHHETHYECKOH TEOPUH;

2. Iuddy3HoHHbIE MPOLIECCH B 3HBOH W HEXHBOH NMpPHPOAE;

3. TennooOMeH B %HBOM U HEKUBOI NpUpoje;

4. [pupoaa kanuJNAPHLIX ABednidt. Kanunaspubie sBJEHUA B )KHBOH W HEXHBOIH
npupoue; \

. 3aKOHbI TEPMOAMHAMHMKH H HX POJIb B PACCMOTPEHHH PaBHOBECHBIN MPOLIECCOB;

. Kpucrann, kak opma cyuiecTBoBaHHus MaTepHu;

. Cuiibl B MEXaHHKE U MOJICKYJIIPHOI (hU3HKeE;

. DHTpONUA, KaK GYHKLHUS COCTOSHHUSI CHCTEMDI;

- Teopema BosbLMana 0 paBHOMEPHOM pacnpeac/CHHH JHEPTHH N0 CTEMEHM
:101010) {3

10. Knaccnueckas cratucruica bonbumana;

O oo~ &



[Tpumep 3adanus

Has Tekymero kourpoast TK3:
Kounrpoabnas pa6ora (KutP)
Tunosbie 3ana4u 118 KOHTPONLHON paboThI

Buner 1

1.

JlBe FMPH ¢ MaccaMu 2 KT U 3 Kr cCoelMHEHbl HUTbLIO U NMEPCKUHYTBI YEpeE3 610K.

HalTn yckopenue, ¢ KOTOpPbIM JBHXKYTCS THPH M CHJLY HATSOKEHHS HUTH. TpeHuem
¥ Maccoi 6ioka npeHebpeyb.

. Uneanunas tennosas mawnna KapHo cosepiaer 3a oauH wukia paboty A = 2,94

kDK M oTAaeT 3a UMK XOJMOAMNLHMKY KoauuecTBo Teriotel QO = 13,4 k]JIxk.
Hai#tu k.nm.a. MauHel.

. Paccrosinue mexny 3apsapamu +8 HKn u -6 HKn paBuo 40 cMm. Bbluuciuts

HaNpsKCHHOCTb W MOTEHLMAN MOJS B TOUKe, Jexauled NocepeiuHe MEexXIy
3apsAAaMH.

. JlBa 3apaaa no g =10° Kn kaxaelil naxoparcs na paccrosuuu 50 cM apyr oT

apyra. Kakyio paGoTty HY»*HO COBEpPIIMTB, YTOOBI COMM3NUTL MX A0 PacCTOAHHA 5
cMm?

. Konpencarop emkoctsio 2 Mx® 3apsbkeH 10 Hanpskenus 20 B. Kakoit 3apsan

Oyner Ha 00kJaikax 3TOr0 KOHAEHCATOPA, €CNH K HeMY MOAKIIOYUTH MapaieNbHO
IpYroi KoHaeHcaTtop eMkocTbio 8 Mk®, 3apsikeHHbIH [0 HanpsbkeHus 32 B.
CoenuHeHb! 00KIa KM KOHIEHCATOPOB, UMEIOLLIHE Pa3HOMMEHHBIE 3apsbl.

Buner 2

L.

2.

Illap maccoii 1,5 kr katuTcs 63 CKONBXEHHS [0 FOPU3OHTANBHON MIOCKOCTH CO
CKOPOCTHIO 5 M/C OnpenennTb KHHETHYECKYIO SHEPrHIO LLapa.

Onpenenute Hanbosnee BEPOATHYIO CKOPOCTh MOJIEKYJI ra3a, MIOTHOCTH KOTOPOro
npu aasnennu p = 40 xIla cocrasut 0,35 kr/m’.

. [ABa wapuka ¢ maccamu m = 0,1 r kaxapli MOABEUIEHbI B ONHONW TOYKE HA HUTAX

anuHoi 20 eM kaxcnas. [onyuns o1MHAKOBbIH 3apsi/, APHKH PA3OLLIMCh TaK, YTO
HUTH 0OpaszoBanu yron 60°. HalTi 3apsa kaxa0ro wapHka.

. llapuk maccoit 40 mr, 3apsbkeHHblii 10 3apsna g =10° Kn nsuxercs co

ckopoctbio 0,1 M/c. Ha kakoe paccTosHHE MOXET NPUONM3MTBLCA LIAPHK K
MOJIOKHUTENLHOMY TOUCHHOMY 3apsny ¢; =2 -10” Kn?

- Konpencarop emkocteio C; 3apsien o uanpskenuss U;= 100 B. [lpu

napajie/bHoM NOAKMIOYCHHH 3TOr0 KOHJEHcaTopa K HesapsbkeHHomy ¢ Cr=5
MK®, BonbTMETP nokasan obuee Hanpsikenue U =20 B. Haiitu C,.

buner 3

L.

2.

Kakoe pasienue cosjaer kommnpeccop B KpackonyJsbTe, €ClH CTpys >KHAKOIN
Kpacky BLITCKACT U3 HEro co ckopoctbio 20 m/c. [Maoriocts kpacku 800 kr/ae.
Macca m = 10 r xucnopopa narpesaercs ot Temneparypst T) = 323 K no

temneparypol T;=423 K. Haiitu usmenenue surponuu AS, ecnun narpesaunue
NMPOUCXOAUT H300apuyecicH,



3. Paccrosiie mexay 3apsaamu q;= 180 uKn u g,=720 ukn paBHo 60 cm
OnpepeniTh TOUKY Ha MPSMOif, NPOXoAsilIeH 4epe3 3apsiibl, B KOTOPOH HYXHO
MOMECTHTDL TPCTHIt 3apsn, 4TOOLI BCSI CHCTEMA HAXOKJIACh B PABHOBECHH.

4. HaiiTiH 31epruio CHCTEMbl TPEX OAWHAKOBBLIX TOYEYHBIX 3apsioB mo q = 10 K,
pACMoNIONECHHBIX B BEPLUHHAX PABHOCTOPOHHErO TPEYroibHHKa CO CTOPOHOH 3 cM.

5. Tlnowanbs NAACTHH MIOCKOro BO3AYLIHOro koujgencatopa 1,1 cM? |, 3a30p Mexay

HHUMH 3 MM. Odeprus 3apskeHHoro kougencaropa | mx[x. Jlo kakoro
HAMPAXKCHUA 3ApSHKEH KOHAeHcaTop?

OTtuer no naboparopuoii padore (OJIP)

Yka3zauus no opopmiIeHHIO oTHeTa k nabopatopHoii pabore.

Otuyer odopMaseTcs KaxabIM CTYAEHTOM MHIMBHAYAJIbHO H  IOOJDKEH
COEePXKATh:
HOMEp W Ha3BaHue paboTel, uenb paboThl, ATy BBINOJIHEHUS, KPATKOE OMUCAHHE
TEOPUH  H3Y4AaeMOro BOMpOCA, OCHOBHBIE XapaKTEPUCTHKH  HM3MEPHTENBbHBIX
npubOpOB, 3anMCH peE3yJbTAaTOB TMPSMBIX HM3MEPEHHH W PacyeTOB KOCBEHHBIX
u3MepeHui, opopMieHHble B Buae Tabauupbl, rpagUKH MOJYYEHHBIX 3aBHCHMOCTEH
(ecnu  TpebyroTCsA), 3anMCh BBHIYUCICHHI, MPUBOIALIMX K OKOHYATEJIHHOMY
pesyJsibTaTy, pacyer OKUOOK U3MEPEHHI U OKOHYATENIbHBIH Pe3yNbTaT ¢ yKa3aHHeM
OLIMOKH U3MEPEHHs, BBIBOBI.

Bce rpadmku n10/mKHB ObITH BBINOJHEHBI HA MHUJUTMMETpOBOH Oymare. Ilpu

pacyeTtax HeEOOXOAMMO UCMONB30BaTh eAUHULBI cucTeMbl CH.
K xaxnoi nabGoparopHoii paboTe CONEpPXUTCSA IMepedyeHb BOMPOCOB IS 3aLHTHI
nabopaTopHoil paboTHI.
Ipumep: JlaGopatopuas pabora [PAJJYUPOBKA I'AJIbBBAHOMETPA
KoHTposbHbIE BONPOCHI:
1. Yto o3HauaeT nporpanyupoBath npubop?
2. Chopmynupyiite npasuna Kupxroda.
3. CTpenka raibBaHOMETpa CTOWT Ha HyJIeBOM JeNeHHH wikambl, koraa R=0.
JlokaxuTe 3T0, NPUMEHHB BTOpoe npasuio Kupxroda.
4. YTO HYKHO CHENaTh, YTOObI OTKJIOHUTH CTPEJIKY rajibBaHOMETpa 10 MPEAENAbHOr0
3HAYEHMs LLIKAJIbl, €CJIM OHA TYJa HE OTKJIOHMJIACH MPH MAKCHMaNbHOM 3HaUYeHHH R?
5. [ne 6yaer naxoauthea crpeika npubopa, ecnn Ry = Ry =0, a R # 07 Yto moxer
MPOM30HTH C rajIbBAHOMETPOM B TOM ciyuae, ecid DJIC HCTOUHHKA - NOCTATOYHO
OosbLuas BenuuuHa?

Onpoc no pasaenam (remam):

1. Ilpoposxure onpeneseHue: «ONEKTPOCTATHHECKHM nonem
Ha3bIBACTCH. .. vuveneses E— R ————E vesvEvReRE T »;
2. Tlpopmomxkure onpeaenenue:  «HanpskeniocTblo  EKTPHUECKOro MO
HASBIBACTC N . sns snsssssvswsin R — T T PR o

3. Kak nanpannen Bextop HanpsokeniocTh 2JICKTPHUECKOro nonas?
4. Baxon Kynoua (gopmysia u BXoJsIIHE B 1IEC BEJIHUUIIBL);



5. Cnasb BEKTOPA HANPHKCHITOCTH /2 2JICKTPHUCCKOTO M0JIsl C MOTEHLMATIOM
6.  Onexrpuucckiii rok. Ciuna 1 NAOTHOCTL TOKA;

7. 3akon Oma (Bce BapuanTol);

8. PaGora i mommocts Toka. 3akon Jhroynsi-Jlenua;

9. l-cu 2-c npasuna Kupxroda ans pa3BeTBICHHBIX LEMNCi;

Pedepar (Pdp)

Temul pedrepaTon:

h L L) b —

N o

8.

9.

ONEeKTPHUCCKHE ABJICHUS B IPHPOAE;

McTounnKi Toka W ralbBaHUUECKHE INEMEHTBI;

Teopust Makcsenna H ee BIHsSHHE HA pa3BUTHE PU3HKH;

M30TponHbie H aHU30TPOMHbBIE AUANEKTPUKH. CEerHeTOIEKTPUKH;

[Mposonuuku. SIBneHue osnexTpocTaTtueckoil HHAYKUHMH. Pacnpenenenue
130BITOYHOrO 3apsi/ia B 3apsHKEHHOM MPOBOJIHUKE. SKpaHbl. 3a3eMIIEHHE;
OcHOBHbIE 3aKOHBI MOCTOAHHOrO TOKA;

Tok npoBoauMocTH B MeTannax. OCHOBBI KIaCCHYECKOH 3JIEKTPOHHOH TEOpPHH
3NEKTPONPOBOAMMOCTH METANJIOB;

3akon Jlxoyns-Jlenua B auddepeHumansHoi M uHTErpanpHoi (opmax. 3akoH
Bunemana-®panua;

CBepXnpoBOAHMOCTb;

10.2neKkTpuyecKHit TOK B rasax. QJIEKTPONPOBOAHOCTL ra3os. MoHusauus mMonekyn

razoB. HecamocrosTenbHblH ra3oBblii paspsai. YaapHas HOHH3alMs Ta3oB.
CamocToATeNbHbIH ra30BbId pa3psan U ero TUMel. ['asopaspaanas niasma.

llpumep 3a0anus

Jlnst tekywero koutpoas TK4:

TecT

Bonpoc

Bapuanmer omeema

HUnaykusoHHblii TOK — TOK,
BO3HMKAIOUIHIT B 3aMKHYTOM
NpOBOAALUEM KOHTYPE, €CIH

BpalacTCa B JICKTPHUECKOM MOJIE

HAaxX0JAHTCA B MAarHUTHOM NOJE

HAXOAHUTCA B NEPEMCHHOM MArHHTHOM none

KOHTYP. HAXOANTCA B ANEKTPHUECKOM none
MaruuTHolii  NOTOK  4epe3 | onmpeAcnaeTcs TOKaMIL, NEPECEKAIOHMH NOBEPXHOCTh
Npou3BoALHO 3AMKHYTYIO | onpeaensercs BHYTPEHIMIL KPYTOBbIMI TOKaMI

NOBEPXHOCTL:

ONpPEACIISIETCs! BHEILIHIIMIT TOKaMH

paser 1ynio

Hanpasnenue cunrl,
JeficTBylouleii 11a TOK co
CTOPOHLI MArHTHOIO NOJIA
HAXOAMTCA M0 NPaBHIY:

npasoro BHHTA

Oypasunka

Nesoil pyki

npasofi pyku




OTucr no aaboparopuoii paGore (OJIP)

Ykaszanus no opopmIICHuIo oTyera k saGoparopioii pabore.

Otuer  0QOPMASCTCS  KAXALIM  CTYACHTOM HWHANBHAYANLHO M [OJKEH
COACPKATh:
HOMCP W Ha3BaHuC PaboTbl, Leab paboThl, AATY BBLIMOAHEHMS, KPATKOE OMHCAHHE
TCOPHH  M3Yy4acMOro BOMPOCa, OCHOBHLIC XapaKTCPUCTHKU  HM3MECPHUTENBHBIX
npuOOpOB, 3aMHCH PE3yNLTATOB MPSMBIX M3MEPEHHH M pacueToB KOCBEHHBIX
M3MCpCHHi, 0OpMACHHDbIC B BHAe TaOAHULI, rpaduKH MOSYYEHHBIX 3aBHCHMMOCTEH
(ecnu  TpebyloTcs), 3anUChL  BLIYHCACHMI, NPUBOAAIMX K OKOHYATEALHOMY
pe3yabTaty, pacuer owHOOK U3MEpEHHiT W OKOHYATE/bHBII Pe3yabTaT ¢ yKazaHUeM
OHOKH H3MEPEHHS, BLIBOJIBI.

Bee rpaduku nomikHbl ObITH BBIMOMHEHbI Ha MUJUTMMETPOBOH Oymare. Ilpu

pacueTrax HeoOX0AMMO HCMOJB30BaTh €AMHKLBI cucTeMbl CH.
K kaxnoii nabopaTopHoii paboTe COAEpPKHTCsS MepevyeHb BOMPOCOB [T 3aLUMTBI

nabopaTopHOit paboThl.
Mpumep:  JlaGoparopuas paGora OIPEJEJIEHME TOPH30HTAJIbBHOU

COCTABJIAIOIIEN  WHAYKLMU MATHUTHOIO  I10JIA 3EMJTPI 15|
[TEPEBOJJHOI'O MHOXUTEJISI TAHTEHC-IT'AJIbBAHOMETPA

KoHTpoJibHbBIE BONMPOCHI.
1. Uto Takoe HHAYKLMS MAarHUTHOTO MoJs?
2. TloyeMy MarHuTHas CTpeJiKa OTKJIOHAETCA MpH MNpONYCKaHHWH TOKa uepes

KaTyLlKy?
3. Jlnas yero B Hauyane paboTel HEOOXOAMMO YCTAHOBHMTH KaTYyIKY TaHI€HC-

rajibBaHOMETPA B MJOCKOCTH MAarHUTHOrO MepUAHaHa 3eMIIH?
4. Kak HanpasJjieHO MarHMTHOE M0JIe B LIEHTPE KPYroBOro NPOBOJAHHKA € TOKOM?
5. Tlouemy HampaBJlEHHE OTKJIOHEHHS CTPEJIKH MEHSETCS [MpH H3MEHEHHH

NOJIAPHOCTH TOKA KaTYLUKH?

Onpoc no pa3genam (Temam):

[To KakoMy npaBujly HaXOAHMTCH HanpaBJICHUE BEKTOpa WHAYKIHH MAarHHTHOI'O

nons?
Cuna Amnepa. [To kakoMy NpaBuJly HAXOAHTCS HANPABJIEHHE CHIIBL Amnepa?

2;

3. 3akod Buo-Capapa-Jlannaca. CBA3b HaMpsSKEHHOCTH MArHHTHOrO nons ¢
MardHUTHOM MHAYKLHMEH. |

4. Maruuthblii norok. Teopema ["aycca 1 MarHUTHOTO MOJA;

5. Cwuna Jlopenua. I1o kaKxoMy npaBuJly HaXOAMTCS HANPAB/ICHHE CHIbI Jlopenua?

6. 3aKoH 2MeKTPOMArHHTHONH HHAYKUHKH Papanes;

7. Camouuuaykuusi. UHILyKTHBHOCTD;

8. Dueprus MaruuTHOro noJis;

9. VYpasuenuss Makcpenna JJis dJICKTPOMAriiHTHOro noJjs (auddeperunanbHas H

MHTErpasbibie OpMbl);
10. Kosnebarennuniii kouryp. ®opmya Tomcolia.



Pedepar (Pdp)
Tembt pedrepaton:

L
2:
3

10.

YCKOPHTENH 3apsHKCHIBIX YacTHIL. Mariierpon. Macc-criekTpockonus;

3aKOH MOJMHOro TOKa U ero npumenenue. Teopema Caycca aas MarHUTHOrO MO
Tunet  Marmetukos: aua- W napa- MarnetHkd. COOTHOUICHHE MEXIY
MOABNCHHUAMU WA~ W NApPa-MArHHTHLIX CBOHCTB BELIECTBA;

®eppomarnerusm.  Touka Kiopu. MaruutHelii  rucrepesuc. [Mpumenenus
¢ eppOMarHeTHKOB;

KBanutoBas  npupona  deppomarnetusmMa. MexaHu3M — HaMarHHYWBaHHSA
deppoMarHeTHka;

SIBNCHHC SNCKTPOMATHUTHOW MHAYKUMH: 3.1.C. MHAYKUMH. [Ipasuno Jlenua.
OCHOBHO 3aKOH 3/IEKTPOMArHUTHOM HHAYKLMH (3akoH Dapanes-Jlenua.);
OneKTpuueckuii  konebarenbHblii  koHTYp. Csobonmbie  konebanus B
3NIEKTPHYECKOM KOHTYPE;

[TepeMeHHBIH 3JieKTpU4eCKHi TOK. XapakTEepUCTHKH MEPEMEH-HOro TOKa.
Mo1HOCTh TOKA;

BonHoBoe ypaBHEHHE AN 3JEKTPOMArHUTHOH BONHBL. OOGBEMHAA MIOTHOCTE
SHEPrHH JIEKTPOMArHUTHOTO nost. [Torok snepruu. Bexrop ITolHTHHrA;

[llkana 3n€KTPOMArHMTHBIX BOJH. Panuo4yacTOTHBIM H ONTHYECKMH OManasoH
3JIEKTPOMArHUTHBIX BOJIH.

Ilpumep 3a0anus

s Tekywero kourpoas TKS:

Tect

BONPOC Bﬂplfﬂﬁfﬂb} omeema

Yron Mexay MIOCKOCTAMM
NponycKaHus ABYX | YBENIHYHTCA B 2 pasa
nonsipy3aTopoB paeeH 45°.
Ecnu yron ysenuuuts B 2
pasa, TO MHTEHCUBHOCTbH
CBETA, NPOLIEAIEr0 Yepes
oba nosigpusaropa

YMEHBINTCS B 4 pa3a
CTaHET PABHOI1 HYJIIO
yMeHbluTCA B 2 pasa

Yron napesua ayya wa | 0,71, (OToeT ykasaTh C TOUHOCTBLIO A0 COTHIX)
rpaHduy ABYX CpeJ paBeH
45°,
60°,
OTHOCHTEALHLIA MoKa3aTeb
NPENOMAEHIs COCTABNISICT

yroan npenoMicHus -
npu ITOM

[Tpu nepexone ceera w3 uanpasjelie pacnpocTpaienis
BaKyyma (BO3AyX) B Kakyio- | ckopocT, pacnpocTpanctis

nnbo onTHuecku JUTHIA BOJILIE

npo3payuyio cpeay (sony, sacrora koneGaunli B ceeronoli ponie

CTCKJIO) OcTaeTcs
HEHIMEHHOM, ..




Oruer no naGoparopuoii padore (OJIP)
Vrkasanus no opopmaeuiio otuera k naboparopuoii paGore.

Otuer  odopMASETCA  KWKALIM  CTYAEHTOM HHAMBHAYaNLHO M  JOJKEH

CONEPXKATH:
HOMEp W Hassauue padotTsl, uenb paboThl, AaTy BBIMONHEHHS, KPaTKOE OMHCAHUE
TCOPHH  H3YYAeMOrO0 BOMPOCA, OCHOBHbIE XapaKTEPHCTHKH H3MEPHTEIbHBIX

npuOOpOB. 3aMHCH PE3yNbTATOB MNPAMBIX HM3MEPEHHH M PacueTOB KOCBEHHBIX
H3MepeHHii, opopMaeHHble B BHAE TaOMHIbL, rpadHKH MOSYYEHHBIX 3aBUCHMOCTEH
(eci  TpeOyiOTCA)., 3aNHCh  BBIYHCIEHHH, MNPHUBOASIUMX K OKOHYATEJbHOMY
Pe3VALTATY. pacyeT OWHOOK H3MEPEHHH M OKOHYATEJNbHBIA pe3yNbTaT C yKa3aHHEM
OWHOKH H3MEPEHHSA, BbIBO/IbI.

Bce rpadukH A0MKHBI ObITH BBIMOMHEHBbI Ha MHJUIMMETPOBOH Oymare. [lpu
pacyeTax HeoOXOAHMO HCMOJIL30BaTh eAMHHLIBI cHeTeMbl CH.
K kaxnoii nabopartopHoH paboTe comepHTCH NepeyeHb BOMPOCOB IS 3alUUTHI

J1abopatopHoii paboTkl.
[Ipumep: Jlaboparopnas pabota [[POBEPKA 3AKOHA MAJIIOCA

KoHTpoJbHbIE BONPOCHI.
1. Kakoii cBeT Ha3bIBaeTCs MI0CKONOASIPH30BAHHBIM?

2. B 4eM COCTOHT SIBJIEHHE IBOHHOIO JIy4YENpPeNoOMIIEHUs?
3. Yro Takoe ontHyeckas ock? Kakue MMJIOCKOCTH B KpHUCTaJlJie Ha3bIBAIOTCA

rJ1aBHBIMH?
4. ChopMynHpyHTE 3aKOHBI MOJISIPH3ALIHH.
5. VraxHTe cnocodbl NOny4yeHHs MoJsspH30BaHHOrO CBETa.

Onpoc no pa3aesam (Temam):

EcrecTBeHHBIH U MONAPU3OBAHHBIH CBET;

3akoH Mantoca. 3akoH Bprocrepa (hopmynbl);
HUntepdepenuus, ycnoBue HHTEpHEPEHLIHOHHBIX MAKCHMYMOB,
Judpakuus. Yenosue audpakLiMOHHBIX MAKCHMYMOB;
Jlucnepcus U ee NposBAEHUS;

TennoBoe u3nyuyenue.

ABCOIOTHO YEPHOE TEJIO.

3akon Credana-bonbumana.

3akon cmewenusa Buna.
0. ®orospdexr. Ypasuenue Diinwreiina ans suewero gorodpdexra.

.

:‘\I_O\U'I-‘hb)[\)h—n

= © %

Pedepat (Pdp)
Tembr pedeparos:
1. TMonocwl pasuoii Tomuuinl, Konsua Hulotona. Ipumenenne nutepepeHuny B

TEXHUKE,
2. Jlucneperonniii cnerp. [pUMeniciine AHCIEpPCHIt.



(78]

IMonsipu3sauns cseTa NpH €ro OTPAXKCHUH U NIPCIIOMIICHHH.

4. Tlonuoec (BHYTpCHHEE) OTpaXKeHHE CBETA. [Mpenensubiii
oTpaxeHus. CBETOBOADI.

5. Bpawenne nnockocTH  noasipuU3laALUM. [Tonsipumerpus.
HCMONL30BaHUE NMOJSPH3ALHUK B HAPOAHOM X03siicTBeE,

. Ilpumenenue BHemnero gorodddexra B Texuuke.

. BuyTtpennuii potodddekT u ero npumeHeHus.

Yyroi mnosiHoro

[Mpumenenue u

Hasneuue ceera. KBautosoe 0ObsICHEHUE NABICHUS CBETA.
Dotoaddext B nonynposoauukax. dpdext lembepa.

0. IMonspusauus Npu MPOXOMHACHUM CBETA Yepe3 HEKOTOpble KPUCTAUIbl. 3aKOH
Mantoca.

6
7
8
9
1

Ipumep 3aoanus
JAns Tekywero kourpoas TK6:

Tunossle 3anauu 115 KOHTPOJILHOM paboThL.

buner 1

1. HaHTH MarHMTHBIA MOTOK Yepes MiOWAb NOMEPEYHOro CeYeHUs KATyIKH (6e3

CEpIACHHHKA), UMEIOLIEeH Ha KaXIOM CaHTHMETpE ANWHBI N = 8 BUTKOB. Pammyc
CoJIeHOMAa I' = 2 CM, CHJIa TOKAa B HeM [ = 2A..

[Ty4ox Genoro ceera najaer HOPMAJbHO HA CTEKSHHYIO MIACTHHKY, TONLIHHA
KOTOpo#H d=0,4mkmM. ITokasarens npesnomienus crekna n=1,5. Kakue ANUHBI
BOJIH, JIe)KallMe B mnpeaesiax Buaumoro cnektpa (ot 4-10% mo 7-10% mm)
YCHIIMBAKOTCSA B OTPaXEHHOM My4yke? YacTHua HAXOAMTCS B MOTEHIUATBHON AMe
LWKPUHON / ¢ GECKOHEYHO BBICOKMMH CTEHKAMH B OCHOBHOM COCTOSHMH. Haiitu
BEPOSITHOCTH HAXOXK/IEHHUS YaCTULLI B UHTepBane I/4 < x <//2.
3. HaliTh nosiHyi0 3HEPruio, MOMEHT HMMYJbCA 3JIEKTPOHA H €ro BO3MOXKHBIE

NMpOeKUHUH B BO30YKIEHHOM COCTOSIHUU 3d B aToMe BOJIOpOAA.

4. HalTn nedekt Macc, 3HEPruio CBSI3H U YAENbHYIO SHEPrulo CBA3M sAifpa a3oTa.
buner 2

1. Jle kaTywku HamMOoTaHbl Ha o6wMii cepaeunuk. Halitu ux B3aHMHYIO
MHIAYKTHBHOCTL, €C/IM MPH CKOPOCTH M3MEHEHHH CHIlbl TOKA B MEPBOH KATyLIKe
dl/dt = 3A/c Bo BTOpOIi KaTywIKE HILAYKTUBHOCTH HHAYLHpyeTes DJIC &= 0,3B.

2.

2. BbIYMCAWTL paauychl NEpBLIX MATH 30H MDpenenst ANs Chyuas NAOCKOH BOMHEL.
Paccrosiine oT BOHOBOH MoBepxuocTr A0 Toukk nadnionenns pasuo Ia. Jnnua
BoJIHLI 2.=5-10"M. ®oron ¢ sueprueii 0,51 MaB B PE3YJILTATE KOMIITOHOBCKOIO
pacceanus oTkaonuica na yron 180° .Onpenenuts aomo SUEPrHu B NPOUESHTAN,
oCTaBlIylocs y paccesannoro orona,

3.

Haiitn nomiyio suepruio u moment umnysnsca 2JICKTPOHA B BO30y!ACHHOM
COCTOAHMM 3p B aTOME BOAOPOA.

4. Haittu suepruio n Anviy  BoJiinl (horona, HCIYCKaeMoro npH nepexone

JJICKTPONA B aTOME BOJIOPO/A CO BTOPOI'O HUEPrETHHECKOrO YPOBLs Ha nepublii.



buner 3

1. HanpsKCHHOCTL MArHHTHOIO NOJIS B LCHTPEC KPYroBOro BHUTKA € MAFHUTHBIM
MOMEHTOM pn=1,5 AM? pasiia 150 A/m. Onpenenure: 1) panuyc Butka; 2) cuny
TOKA B BHTKC.

- CKONBLKO WITPUNOB 1A IMM ATHHBI MMeeT AW(pakuHoNas peleTka, ecu 3eeHas
manus prytH (A=5461A) 8 CIEKTPE MEepBOro nopszaka HabmogacTcs Moy yriom
0,33 panuan?

. Yron paccesuns ¢ortona c aueprueit 1,2 MaB ua cpoboanom anektpone 60°
HaiiTu 3uepruto paccestHHOro )OToHa M 3IEKTPOHA OT/IAUH.

. 3a Kakoe Bpems pacnanercs 1/4 HayaNbHOrO KOJMUECTBA AAEP PaJHOAKTHBHOIO
HYKJIHJa, eCu nNepuoa nonypacnana 24 yaca?

P8}

Oruer no nadopaTopHoii padore (OJIP)

Ykazauus no opopmiaeHuio otyera k JaboparopHoii pabore.

Otyer odopmnsercs KaxAabiM CTYJCHTOM HWHAWBHAYAJIBHO M JOJDKEH
CONEPXaTh:
HOMEp W Ha3BaHWe paboThl, uenb paboThl, AATy BBIMOJHEHHS, KPAaTKOE OMHCaHHE
TEOPUH HM3YYAEMOrO BOMPOCA, OCHOBHBIE XapaKTEPUCTHKH  HU3MEPUTENBHBIX
npubOpoB, 3anucH pe3yJbTaTOB MpPAMBIX M3MEPEHHIT W pacyeToB KOCBEHHBIX
H3MepeHHit, opopmieHHble B BUIe Tabnuupl, rpadukU MONY4YEHHbIX 3aBHCHMOCTEH
(ecnu  TpeOyrOTCs), 3anuCh BLIYHCIEHHH, MPUBOAALIMX K OKOHYATENLHOMY
pesyJbTaTy, pacuer OHOOK H3MEPEHHH M OKOHYATeNbHBIH Pe3y/bTaT ¢ yKa3aHHEM
OHOKH U3MEPEHHS, BBIBOJIBI. -

Bce rpaduku JOMKHBI ObITh BBINOJHEHBI HAa MUJUIMMETPOBOH Oymare. Ilpu
pacuyerax HeoOX0IMMO UCNOB30BaTh EAMHHLIBI cHcTeMbl CH.
K kaxnoi nabopaTopHoit paboTe COAEPXMTCS MEPEYEHb BOMPOCOB JJIA 3aLUUTHI
JnabopaTopHoOi paboThI.

Mpumep: JlaGopatopHas pa6otra BHELLIHUM ®OTOIDDEKT
KoHTpoJibHBIE BONPOCHI

1. Yro Ttakoe ¢oroH? Hanummre GopmyJibl €ro XapakTepHCTHK;
2. Jaiite GpopmynupoBky BHewHero Gotodddexra;
3. Uto npoucxoauT ¢ GOTOHOM, NAJAIOIMM HA FPAHHLLY METaJIa;

4. YTO NpPOMCXOAMT C 3JIEKTPOHOM B METaMlEe MNOcAe €ro B3aUMOLEHCTBHA C
dboToHOM? :

5. Yto HasbiBaercs paboToi Boixoaa? Ubs 3T0 XapakTepucTHka?
6. Jaiite onpeaencHue kpacHo# rpanuubl porodddexra;
7. Yto Takoe TOk HachbiLleHHA?

8. [lna yero Hy»KHO 3anupalollee HanpsKeHue?

Onpoc no pazaesnam (Tremam)

1. Yro Takoe Bonup se Bpoitna?
2. Dddexr Komnrona. Paccesnbiii oTon U 21eKTPOH oTAAMN?



Tyunensuntii aQexr;

Crpocnne atoma Bojiopoa. DHepreTyeckue YpoBHH;
bosonwl 1 depmuonbl — YTO K HUM OTHOCHTCS?
[Tocrynatet Bopa;

OnekTponHas M AbIpoYHas NPOBOAHMOCTD;

CpoiicTBa aTomuoro sapa;

Ilepuon nonypacnana. Ypasuenus a- u f-pacnanos;

O Hedexr macen.

Pedepat (Pdp)
Tembr pedeparos:

~ v~

5
6.
7.
8
9.
1

0.

A ¢exr BaBunopa-Ueperkosa 1 ero npuMeHeHHE B sepHO# PHU3HKe;

KK ncropuu otipoitTus 3¢ ¢dexra KomnroHa;

Slsnenue ceepxnpoBoanmMoctH U addekt Kynepa;

JudpaKuns peHTreHOBCKHUX JIyyeil M ee MPUMEHEHHEe B PCHTIEHOCTPYKTYPHOM
aHaJIM3€ U PEHTrEHOBCKOH CMEKTPOCKOMUHU;

[Conorpadust — MCTOPHS OTKPBLITHSA U ee MPHMEHEHHKE;

SlnepHblii MarHMTHLIA PE30HAHC H €ro NPUMEHEHHE B TEXHHUKE;

[Tpobaemb! saepHOii I3HEPreTHKH Ha COBPEMEHHOM 3Tare;

ATOMHas M siiepHasl SHepreTHka CeroaHs v 3aBTpa;

ﬂﬂ,CprIC PCaKLHH B HAYKC H TEXHHKC,

[Tpobnembl TepMOSAEPHOrO CHHTE3A.

Mpomexyrounas arrecraunsa OMI:
Bonpocsb! k ak3ameny (1 cemectp)

VRONAU AL~

et e et bt et b
o IR = S

Cucrema orcyera. CKkopocCTb.

YckopeHue U ero cocTaBsitoLIHe.

YrnoBas CKOpOCTb U YrJI0BOE YCKOpEHHE.

3akonpl HploTona.

Heunepumnanbibie cuctemsl orcyera. Cuiibl HHEpLHH.

3aKOH COXpaHEHHUs UMMYJIbCA.

Pa6ora cubl.

Koncepsatusibie cuipl. [Torenunansuas sneprus.

3aKoH coXpanerus NoNHOi MeXalHYeCcKOH IHEPrHH.

Teopema LLTeiinepa.

KuHeruyeckas 3HEprus Bpallalouerocs tena,

OcHOBHO# 3aKOH AMHAMUKH BPALLATCILIONO ABHIKCHHUSL.

3aKoH COXpaHCHUs MOMCHTA HMNYJILCA.,

YpapleHue cocTosiius MAeaLIOro rasa,

Ocriosiioe ypaBHeiue MOJICKYIAPIO-KHIETHUECKOH TCOPHH HIEANBHBIX FA30B.
3akon Makcsesuia 0 pacnpe/ie/iclini 110 CKOPOCTSAM TEMJIOBOrO ABHIKEHHSI.
Cpeutiee yucio cTonKHoBEHHI U cpeansis ,zumna csoloatioro npobera MONEKYJI.
BuyTpenHss saneprus CHCTEMbI.



19. Pa0ota rasa npu ero pacuiMpentH.

20. TlepBoe HAuaNO TEPMOAHHAMHKH H CrO MPUMEHCIHE K H30MPOLIECCaM.
21. TennoeMKOCTbL HACAILHOrO rasa.

22. Kpyrosoii npouece (LHKi).

23. Llukn Kapno.

24. DnekTpHYecKHii 3apsa. 3aKoH COXpaHeHHs MCKTPUYECKOoro 3apsaa.
25. Baaumopeiictsue 3apsanoB. 3akoH Kynona.

26. Dnekrpuueckoe noje. HanpsxeHHOCTH MO,

27. DNEeKTpUYCCKUH OUMOJb.

28. TloTok BekTopa HanpsikenHoctd. Teopema Octporpaackoro-I'aycca.
29. Tlorenuuan anexTpuyeckoro nojs. Pabora no nepemelleH o 3apsad.
30. DnekTpHYecKoe MnoJie B AHIJIEKTPHKE.

31. TIpoBOAHHKH B dNEKTpHUECcKOM noine. EMkocTh. KonaeHcatope.

32. DHeprus dNCKTPOCTATHYECKOro MoJs.

33. Dnextpuyeckuit Tok. Cuna ¥ MIOTHOCTE TOKA.

34. 3akod OMa ans OJHOPOJHOrO MPOBOAHHKA.

35. CrOpOHHHE CHJIBI.

36. 3akoH Oma aJisi HEOAHOPOAHOIO Y4acTKa LEMH.

37. Pabora 1 MOLHOCTb TOKA. 3akoH Jxoyns-JleHua.

38. TlpaBuna Kupxroda s pa3BeTBIEHHbIX LEMeH.

TunoBble 32a0a4YH

1.

MaxoBHK BpallaeTcs ¢ yrJioBOH CKOPOCTbIO 180 06/mMuH. C HEKOTOPOrO MOMEHTA
BpEMEHHM OH Hayajl TOPMO3HUTHCS C YIJIOBbIM YCKOPEHHEM 3 pan/c?. Yepe3s kakoe
Bpemsi OH ocTaHoBUTCs? Kakoe 4uCiio 060pOTOB OH MpPH 3TOM COBEPLUHT?

7 Teno Maccoil 4 Kr M3 COCTOSIHUSI MOKOSi HAa4YMHAET CKOJIB3HTH [0 HAKJIOHHOH

(U]

ockocTd BbicoTol 0.5 M M anuHOoi 1 M K MPOXOAUT K OCHOBAHHIO HAKJIOHHOH
[JI0CKOCTH CO CKOPOCTBI0 2,5 M/c. HaiiTh k03 pHLHEHT TPEHHs TeJa O MI0CKOCTH
¥ KOJMYECTBO TEMJOThI, MONYYEHHON NpU TPEHHUH

. B 6annone Haxoautes ras npu temneparype 17 °C. Bo ckobkO pa3 yMECHBLIHTCA
nasnenue rasa, ecinu 40% ero BeiiaeT W3 6aioHa, a TeMMeparypa NOHH3HTCA Ha
10 °C?

4. B 3akpbITOM cocyne 00beMOM 25 JI HAXOAMTCA 60 r kucnopona u 300 r aproxa .

Jlasneuue cmecu 0,5 MITa. Haiitn TemnepaTypy H MOJIApHYIO Maccy  TIOTHOCTE
CMECH.

5. JIByXaTOMHBIi ra3 B KOJIMYECTBE 2 MOJIb HArPEBAIOT MPH MOCTOAHHOM obbeme 10

temnepaTypbl 289 K. onpeaenuTh KOJMYECTBO TEMJIOTHI, KOTOPOC HeoOXOAHMO
COOOLUMUTE rasy, 4ToObl YBEJIHYHTDL €ro JaBieHHE B 3 pasa.

6. IByxaToMHOMY rasy cooOLEHO KOJMYECTBO  TEIJIOTBI 2,093 kIx. [as3

pacumpserca uzobapuuecku. Haiitu paboty paciipeHua rasa

7'¢HBa OJHHAKOBLIX 3apAMKCHHDIX Hapuka, paCI'IOHO)i{Cl'IHble Ha pacCTOAHHH

r=0,2 M, B3aumogeiicrayior ¢ cunoit 1 mxH. Jlo kakoro norenunana 3apsKCHbI
WIapUKH, eck WX auamerpbl D = 1 cM?
8. Konnencarop emkoctbio 4 mid sapsien Ao Hanpsoceuus 10 B; Kaxon sapa




Oynet na obknanKax 3TOro KOH/IeicaTopa, eciii kK HeMy NapajuienbHO NOAKIIOYUTE
JApYroi KOHACHCATOpP EMKOCTbIO 6 MK®D, 3apshKkeHHbIW 0 Hanpsixkenus 20 B 2
Coennnensl 00KnanKH KOHACHCATOPOB, HMCIOILME OJIHOUMEHHbBIE 3apsibl.

9. BonbT™erp, noaxmioucHublit Kk uetounuky Toka ¢ IJIC =120 B u BuyTpeHHuM
conporusnedeM =500 Owm, nokaswiBaer 118 B. Haiitu BHyTpeHHee
COIMPOTHBIICHHE BOJILTMETpA.

10. AKKyMynsaTop ¢ BHYTPEHHMM conpotusieHreM r= 0,08 Om npu Toke [; = 4 A

OTAACT BO BHCLIHIOW uens MouHocTs Py = 8 Br. Kakyio MoluHocTs oTaaer oH Bo
BHEUINIO Lenb NpH Toke I, = 6 A?

[MpomexyTounas arrecraunsa OM2:
Bonpoce! k 3k3ameny (2 cemectp)

1.  MaruutHoe none. BekTop HHAYKUHMH MarHMTHOrO MOJIS.

2.  Cuawl AMnepa.

3. 3axon bno-Casapa-Jlannaca. Hanps»x€eHHOCTb MarHMTHOTO MOJIS.
4.  3aKOH MOJHOro TOKa JJIt MAarHUTHOTO MOJS B BaKyyMe.

5.  MaruutHbid notok. Teopema ["aycca ajist MarHHTHOIO MOJIsL.

6. CunaJlopenua.

7. Seneuune Xomna.

8. SIBneHue 3NMEKTPOMArHUTHON HHAYKLHH.

9. Camounaykuusa. MHIyKTHBHOCTb.

10. DOHeprus MarHMTHOTrO MOJA.

11. MaruuTHple MOMEHTHI aTOMOB,

12. MarHuTHOE MoJie B BEILECTBE.

13. HanpsxeHHOCTB MarHUTHOrO noss. OTHOCHUTENBHAS MarHuTHas

MPOHULAEMOCTD.

14. OcHoBbl TeOpuu MakcBennia i 9JEKTPOMariuTHOTO MoJis.

15. KonebarenbHbl KOHTYP.

16. CaoboaHblie He3aTyxatouue KonebaHus.

17. CsoboaHble 3aryxatouiue konebauus.

18. BosiHoBEIC MPOLIECCHI.

19. DnexTpOMarHUTHbIE BOJIHBIL.

20. DHeprus 3MEKTPOMarHUTHBIX BOJIH.

21. CseroBbl€ BOJHDI.

22. Wntepheperiids cBeTOBbIX BOIH. KOrepeHTHOCTD H €€ OCYLIECTBEHHE.
23. Judpaxuus csera. [Ipunuun Noiirenca-Openens. Meron 301 @penens.
24, Jludpakuus Ha KPYrjioM OTBEPCTHH H AUCKE.

25. doroaddexr.

26. Macca v umnyanc ¢porona. Jipoiictsennas npupoja caera.

27. JlBoicTBeHHas KOPMYyCKYApHO-BOIHOBAs NMPUPOAA MHKPOOOBEKTOB.
28. BepoaTHocTHbIH cMbICa BoJ ae bpoiins.

29. CoorHouleHHe Heonpeae/cHHOCTeH.

30. VYpasuenue Llpeaunrepa.

31. Tyunensubiii 3dQexr.



32
33
34

35,

36
37
38
39
40
41
42

. AToM Bosopoja.

. Mexannycckuii 1 MaruuTHLIE MOMCHTBI 2JICKTPOIIA B ATOME.

. Tlpunumnn roxaccrsennocTn MUKpouacTuil. 5o3onnt # epMuoisl.
[Tonsitie 0 KBAUTOBLIX cTaTUCTHKAX Bose-Difnwreiina u Oepmu-Iupaka.
. DNEKTPOHHO-ABIPOYHOI Mepexol.

. Ocnosusie coiicTsa U cTpociue sapa.

. DHeprus cpa3u saep.

. SlnepHble CHIIbI.

. Slnepunie peakunu. LienHoit npouecc peneHus siaep.

. TepmosaepHble peakLnu.

. PannoakTHBHOCTb.

Tunosbie 3a0a4l K JK3aMeny

1.

2.

8.

4.

5.

6.

7

8.

0.

MaruuTHbIH NOTOK 4epe3 3aMKHYTbIH MpoBoaHUK conportusiaenxem 0,5 Om
paBHoMepHO yBenuuuncs ¢ 4 B6 nmo 12 B6. Kakoil 3apsa npowen 4epes
nonepe4yHoe ce4eHue NPOBOAHUKA?

OnekTpoH ¢ 3Heprued 300 3B aBuxkeTcst NEpneHAMKYIAPHO JIHHUAM HHAYKUHH
MarHHUTHOrO MoJist ¢ HanpsikenHoctsio H =465 A/m. Onpenenuts cuinty JlopeHua,
CKOPOCTh M pafiMyC TPA€KTOPHH 3JIEKTPOHA.

[110CKOBBINYKNAst NMH3a ¢ R =4 M BbIMYKJIOH CTOPOHOH JIEXHT HAa CTEKIIHHOH
nnactue. OnpenesnTs IJIMHY BOJIHBI Malalollero CBETa, €CNH paaxyc MAToro
CBETJIOrO KOJblia B OTPAKEHHOM CBETE PAaBEH 3 MM.

OnpenenuTs paguyc NsAToi 30Hbl POpeHens, eci paanyc BTOPOH 30HbI Openens
JUISl MJIOCKOrO BOJIHOBOrO (ppoHTa 2 MM.

DHepreTHueckas CBETMMOCTb uepHoro Tena Re = 10 kBt/M? . onpenenuTh AIHHY
BOJIHBI, COOTBETCTBYIOLLYIO MaKCUMyMYy CNEeKTPaIbHOH MJIOTHOCTH
JHEpPreTHYeCcKoi CBETUMOCTH 3TOrO Tea.

Kakoe koJMuecTBO 3Hepruu ¢ 1 cM? MOBEPXHOCTH 3a 1 C H3Jly4aeT YepHOe Telo,
CCIIH M3BECTHO, YTO MAKCHMANbHAS CIEKTPAIbHAS MJIOTHOCTD €ro SHEPreTHHECKOH
CBETHMOCTH NPUXOJMTCS Ha ITHHY BOJHBI 484 HM?

Kanuii ocsewaercs cBeToM ¢ aunoi Boaxbl 400 kM. Onpenenuth HaHMEHbLICE
3a/epKUBalOILEE HANPSKCHHE, MPH KOTOPOM (OTOTOK MPEeKpaLLACTCA. PaGora
BbIxoja 2.2 3B.

Kpacnas rpanuua ¢orodddexra o= 500 um. Onpeaenuts : 1) paGoty BbINONA
JICKTPOHOB M3 3TOr0  Merajia; 2) MaKCHMAIbHYI)  CKOPOCTh  /IEKTPOHOB,
BLIPLIBAEMBIX M3 MeTauia coeToM ¢ A =400 nm.

Haiith omepriio ¥ umily Bojibl (poToua, HCHyCKAeMOro MnpH MEPENOAS
3JIEKTPOHA B ATOME BOJIOPOAA € BTOPOrO JIEPreTHUCCKOro yPoRHt Ha nepBblil.

10. 3a Kakoe Bpems pacnajercs [/4 nauanbiioro KoJmteeTsa aep PAIHOAKTHBHOTO

HYKJIM/1a, CCAM NEPHOJL nosypacniajia 24 waca?



