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1. Henanb, 3a1a4M U NJIAHUPYEMbIE Pe3YJIbTATHI 00yUEeHUS MO AUCHUIINHE

[empro  ocBoeHuss aucuuiiMHbl  «Du3uKay  ABISIETCA  CO3JAHUE Y
00y4YaromMXCcsd OCHOB JOCTATOYHO IIMPOKOW TEOPETHUECKOW MOArOTOBKH B 00JACTH
(GU3MKHK, TO3BOJSIOIIEH OPUEHTUPOBATHCS B TOTOKE HAYYHONM M TEXHUYECKOH
uHpopMaluu U oOecreuyMBaroled KM BO3MOXXHOCTb HCHOJB30BAHMS HOBBIX
(bU3MYECKUX MPUHIUIIOB B T€X 00JIACTSIX, B KOTOPBIX OHU CIEHUATU3UPYIOTCS.

3ajayaMy  IUCLUMIUIMHBI ~ SIBIAIOTCS: M3Yy4YEHHE OCHOBHBIX (PU3MYECKUX
SIBJICHU;

oBJIaJiIcHNE (PyHIAMEHTaJIbHBIMU MOHIATUAMM, 3aKOHAMU U TEOPUSIMH (PU3HUKH,
a TaKkke METoJIaMu (PU3NYECKOT0 UCCIIEI0BAHUS;

OBJAJICHUE IPUEMAaMH MW METOJAMH pEIICHHUs KOHKPETHBIX 3aJad U3
pa3TUYHBIX 00JacTeil PU3UKHY;

(¢opMupoBaHrE HABBIKOB NPOBEACHHS (DPU3HMUECKOrO SKCHEPUMEHTA, YMEHHS
BBIICTIUTh KOHKPETHOE (PU3NYECKOE COJEpKaHUE B MPHUKIAIHBIX 33Jadax Oymayiieit
NEATEIIBHOCTH

KomneTeHun 1 MHIUKATOPBI, popMHUPYEMBIE y 00YYAIOIHMXCS:

KOI[ 1 HAMUMCHOBAHUE KOMIICTCHIINHU KOI[ 1 HAMMCHOBAHUC HHIAWKATOpPa

OIIK-3 — CriocobeH NpuMeHsITh
COOTBETCTBYIOLIMNH (hr3HKO-
MaTeMaTHUYECKUN anmnapar, METO bl
aHaIM3a U MOJEIUPOBAHUA, OIIK-3.2 — JleMOHCTpUpYET 3HAaHUS NIOJIOKEHUH,
TEOPETUYECKOI0 U 3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK
9KCIIEPUMEHTAJILHOTO UCCIIEI0BAHUS
IIpU pelIeHnr IpodhecCUOHATBHBIX
3a/1a4

2. Mecto nucuunnHbl B cTtpykrype OII
[IpenamecTByromue TUCHUIUIMHBL (MOTyH), npaktuku, HUP, np.  Her
[Tocnenyrontme qucuumuiuabl (Moayiu), npaktuku, HUP, np. T'MA

3. CTpyKkTypa U cojepKaHue AUCIHUIIIHHBI
3.1. CTtpykTypa AUCHMILIHHBI

Just ounout popmbl 00ydeHUs

Bun yaeOHO# paboThI Beero | Bcero CemecTphl
3E 4acoB 1 2
OBIIAA TPY AOEMKOCTDB JUCHUIIJINHBI 12 432 252 180
KOHTAKTHAS PABOTA* - 210 106 104
AYJIUTOPHASI PABOTA 482 | 174 84 90
Jlexuuu 1,94 70 34 36
[TpakTuyeckue (CeMUHAPCKHE) 3aHATHS 1,94 70 34 36
JlaGopatopHbie paOOThI 0,94 34 16 18
CAMOCTOSATEJIBHAA PABOTA OBYUAIOHIET'OCA 7,18 258 168 90




[IpopaboTka yueOHOro MaTepuana 5,18 186 132 54
KypcoBoii rmpoekt - - - -
Kypcosas padora - - - -
[ToaroToBKa K MPOMEXKYTOYHON aTTECTALUU 2 72 36 36
[TpomexyTOUHAs aTTECTAIHS: 3 5
Jliist 3a0uHOM hopMBbl 00YUIEHUS
Bun yuebHoii paboThl Bcero | Bcero CemecTpbl
3E 4acoB 1 2
OBILAS TPYJIOEMKOCTb JJUCLIUTIJIMHBI 12 432 252 180
KOHTAKTHAS PABOTA* _ 101 53 48
AYJUTOPHAS PABOTA 1,34 48 24 24
JIlekun 0,56 20 10 10
[IpakTrueckue (CEMUHAPCKUE) 3aHATHS 0,56 20 10 10
JlabopaTopHble pabOThI 0,22 8 4 4
CAMOCTOSATEJIbBHASA PABOTA OBYUYAIOUIEI'OCA 10,67 384 228 156
[IpopaboTka yueOHOro Marepuana 10,17 | 366 219 147
KypcoBoit mpoekt - - -
Kypcosast pabota - - -
[ToaroToBKa K MpOMEKYTOUHON aTTECTALUU 0,5 18 9 9
ITpomMexyTOYHAs aTTECTAIIHS: 3 3

3.2. Copep:xkaHue IUCHUIUVIMHBI, CTPYKTYPHPOBaHHOE IO pa3aejamM M

BU/aM 3aHATHH

Paznennl Pacnpenenenue ®opmbl 1 | UHAEKCH HHIUKATOPOB
JUCIUIIIHHBL a TPYAOEMKOCTH BHI dbopMUpyeMBbIX
§ 110 BU/1aM y4eOHOi paboThI KOHTPOJIS KOMIIETEHIINI
o = G : S
* flele s
Pasgen 1: 66 10 6 10 40 TK1 OIlIK-3.2-3
dusnyeckue OIIK-3.2-¥
OIIK-3.2-B
OCHOBBI
KJIACCUYECKOU 1
PETATUBUCTCKOMN
MEXaHUKU
Pazpnen 2: 64 10 4 10 40 TK2 ggllfg 2233,
MonekynspHas OMK3.2.8
duzuka u
TEpPMOJIMHAMUKA.
Paznen 3: 86 14 6 14 52 TK3 OIIK-3.2-3
DJIEKTPUYECTBO OIIK-3.2-¥
OIIK-3.2-B




DK3aMeH 36 36 OM1 OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B

Hroro 3a 252 34 16 34 168

1 cemectp
Paznen 4: 50 12 8 12 18 TK4 OIIK-3.2-3
Maruetnsm OIIK-3.2-Y
OIIK-3.2-B
Paznen 5: 48 12 6 12 18 TK5 OIIK-3.2-3
OnTuka. OIIK-3.2-Y
OIIK-3.2-B
Pasnen 6: 46 12 4 12 18 TK6 OIIK-3.2-3
DJIEMEHTHI OIIK-3.2-Y
KBaHTOBOM (PU3UKU. OIIK-3.2-B
OCHOBBI aTOMHOH U
SAIEPHON (DUBHKH.

DK3aMeH 36 36 OoM2 OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B

Hroro 3a 180 36 18 36 90

2 cemecTp
HUTOI'O 432 70 34 70 258

3.3. Conep:xkanme IMCHHUILIUHBI

Paznen 1. Pusnyeckrie OCHOBBI KIACCUYECKOW U PEASATUBUCTCKON MEXAHUKH:

[TpenmeTt dbuszuku. Gusndeckre OCHOBHI KJIacCHueCcKor MexaHnnku. KuHemaTtuka
MatepualibHod Touku. Cucrema orcuera. CKOpOCTh. YCKOpPEHHUE U €ro
cocTaBisitonne. J[BmkeHue Tena, OpOIIEHHOIO MOJ YIJIOM K TOPU30HTY. YTJoBas
CKOpPOCTh M YIJIOBOE YCKOpeHHE. /[MHaMHKa mMaTepuaibHOM TOYKH. lIepBbIil 3aKOH
Herorona. Macca u cuiibl. Bropoit 3akon Hetotona. Tperuii 3akoH HeroToHa. 3akoH
JIBUOKEHUSI LIEHTpa MHEpHuu cucteMmbl. HenHepimanbubie cuctembl orcuera. CHIlbl
uHepuu. Pabora u sHeprusa. 3akoHbl coxpaHeHus. OCHOBHbIE MPEACTABJICHHS O
3aKOHAX COXpaHEHHUs. 3aKOH COXpaHeHHs wumnyibca. Pabora wu sHeprus.
KoHcepBaTuBHbBIE CUIIBL. 3aKOH COXPAHEHUS MOJHOM MEXAHWYECKOW PHEPruu. Y aap
a0COJIOTHO yNpyrux Teil. Yaap aOCOMIOTHO HEynmpyrux Tein. Jluccumanus >Hepruu.
JlnHamMuKka BpalareabHOTO JBWXEHUA. MomeHT wuHepuuu. Teopema Illtelinepa.
Kunernueckas sHeprus BpamieHus teia. MomeHT cuibl. PaboTa mo BpaiieHuro Tena.
OCHOBHOW 3aKOH JAMHAMHUKHK BpAIllAaTeIbBHOTO JBWKEHUS Tena. OmnpeneneHue
MOMEHTA UMITYJIbCa. 3aKOH COXpPaHEHUsI MOMEHTa uUMIyjbca. [[puMeHeHue 3aKOHOB
JMHAMUKN TBEPAOTO Tela. DIEMEHThl MEXAHUKHU KUJIKOCTEW W ra3oB. /(aBieHue B
JKUJIKOCTU U ra3e. YpaBHEHUE HEPA3PBIBHOCTU. YpaBHeHUE bepHyum. BsA3KOCTs.
JlamuHapHbld ¥ TYpOYJEHTHBIM pPEKUMBI TEUEHUS XKUAKOCTEH. JIBMKEHHE Ten B
KUJKOCTAX U razax. OCHOBBI PEIATUBUCTCKON MEXaHUKHU. DJIEMEHTHI CHEIUATbHON
Teopun OTHOcUTeIbHOCTH. [IpeoOpazoBanus ['amuies. MexaHWYeCKUN NPUHLIUI
OTHOCUTENIBHOCTU.  llocTynaTel  cnenuanbHOM ~ TEOPUM  OTHOCUTEIIBHOCTH.
OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. [IpeoOpazoBanus Jlopenua.
OnHOBPEMEHHOCTh COOBITUH B pa3HbIX CHUCTEMax oTcuera. J[MHa Ten B pasHBIX
cUCTeMaxX oOTcyeTa (COKpalieHue JIuHbI). JIMTEeThHOCTh COOBITHIA B Ppa3HBIX
CUCTEMaxX oOTcyeTa (3aMelJieHHEe BpEMEHH). PelITUBUCTCKUN 3aKOH CIOXEHUS
ckopocTed. MHTepBal MeEXJy COOBITUSIMU. PeNSITUBUCTCKOE BBIPAKECHHUE JIA




uMItyjabca. OCHOBHOM 3aKOH PENTUBUCTCKON AMHAMUKHU. 3aKOH B3aMMOCBSI3U MAcCChI
Y DHEPTUH.

PA3JIEJT 2. MonekyJspHas pu3rKa U TepMOIUHAMUKA

OCHOBBI MOJIEKYJIIPHON (DU3UKH U TepMOAUHAMHUKU. OCHOBBI MOJEKYISPHOU
¢buzukn. CTaTUCTUYECKUM ¢ TEPMOJMHAMUYECKUN METOIbl  HCCJIeIOBaHUSI.
[TapaMeTpbl COCTOSIHHMSI BEIIECTBA. YPAaBHEHUE COCTOSIHUS MJACAIBHOTO rasa.
OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KNHETHUYECKON TEOPUHU UACATbHBIX T'a30B. 3aKOH
Makcgenna O pacmpefeneHud 0 CKOPOCTSIM — TEIUIOBOTO  JBUIKEHHS.
bapomerpuueckas ¢dopmyna. Pacnpenenenne bonbimana.  CpenHee  4yucio
CTOJIKHOBEHHI U CPEJIHAS JUIMHA CBOOOJIHOTO MpobOesia MoJieKyJl. SBneHust mepenoca
B rasax. PeasibHbie ra3el. YpaBHeHue Ban-nep-Baanbsca. 30TepMbl peasibHBIX ra3oB
U UX CPAaBHEHUS C TeopeThuecKUMH. OCHOBBI TEPMOAMHAMUKU. BHYTpeHHSI 3HEeprus
cuctembl. Ternora u pabora. Pabora ra3a mpu ero pacmmpenun. [lepBoe Hagano
TEPMOJMHAMHUKN M €ro NPUMEHEHHE K HM30IIporeccaM. TeImIoeMKOCTh HIEAIBHOIO
raza. Kpyrosoii mnpouecc (1muki). OOpaTtumble U HeoOpatumblie mporecchl. [{ukn
Kapno. Ourponus. Bropoe Hauano TepMoAMHAMUKH.

PA3JIEJI 3. DAeKTprUYecTBO

DNEKTPOCTAaTHKA. ODJIEKTPUYECKOE TMOJIE B BAKyyMeE. OJIEKTPUYECKHUM 3apsl.
3aKOH COXpaHEHMs DdIEKTPUYECKOTrO 3apsAna. Bs3aumMopnelcTBue 3apsgoB. 3aKOH
Kynona. Dnektpuueckoe mnone. HampsykeHHOCTh MOJA. DJIEKTPUUECKUN UIONb.
ITorennuan snekrpudyeckoro mnoisa. [IoTok BekTopa HampspKEeHHOCTH. Teopema
Octporpaackoro-I'aycca. Ilpumepsl BBIYMCIEHUS 3JIEKTPOCTATHUYECKUX TMOJEH C
nomMomiplo TeopeMbl Octporpajckoro-I'aycca. JIM3JIEKTpUKA M NPOBOJHUKU B
ANEKTPUYECKOM ToJie. Buapl mosisspuzanuu JUSIEKTPUKOB. DIIEKTPUUYECKOE MOJIE B
nuanekTpukax. [lonspusoBanHocts nuanektpuka. Teopema Octporpanackoro-I'aycca
JUISL DJIEKTPOCTATUYECKOTO TOJISI B IUAJIEKTPUKE. Y CIIOBUS Ha TPAHULIE pa3zielia AByX
OVJIEKTpUYECKUX cpeln. CerHeTosneKTpukh. [IpOBOIHHMKK B 3JIEKTPOCTATUYECKOM
nosie. DJIEKTPOEMKOCTh YEAMHEHHOrO NpoBoAHMKA. KoHaeHcatopel. OHeprus
ANEKTPOCTATUYECKOTO MOJIA. [[OCTOAHHBIN 3JIEKTPUYECKUNA TOK. 3aKOHBI IIOCTOSIHHOTO
TOKA. DJeKTpuuecknid Tok. Cuia M IUIOTHOCTh TOKa. 3akoH OMa i1 OJTHOPOJIHOTO
npoBoaHuKa. CtopoHHHE cuibl. 3akoH OMa [ HEOJHOPOJHOIO Yy4YacTKa LIEMU.
PaGora u wmomHuocts ToOKa. 3akoH JIxoyns-Jlenna. Kiaccuueckas Teopus
AJIEKTPOIPOBOIHOCTH MeTaiuioB. [IpaBmna Kupxroda nmst pa3BeTBICHHBIX 1IETICH.

PA3JIEJI 4. Marnetusm

OnextpomarHetusM. MaruutHoe mnoje B Bakyyme. MarauutHoe nosie. Bekrtop
UHAYyKIUK MarHutHoro monis. Cunbsl Ammnepa. 3akon buo-CaBapa-Jlamnaca.
HanpsskeHHOCTh MarHUTHOTO MMOJSA. 3aKOH ITOJIHOTO TOKA JUIsi MarHUTHOTO IOJS B
Bakyyme. MaruutHeii notok. Teopema I'aycca nns marmutHOro mnons. Cuna
Jlopenua. IIpuHIMD AEHUCTBUS LUKIMYECKUX YCKOPUTENEH 3apsKEHHBIX YacTHLL.
SBnenne Xomna. SBiaeHHE AIEKTPOMArHUTHOM MHAyKIuU. (CaMOMHIYyKUUS.
NHIyKTUBHOCTb. ODHEPTHsT MAarHUTHOrO MoJisi. MAarHuTHoe moJie B BELIECTBE.
MarauTtHsle MOMEHTBI aTOMOB. MarHuTHoe mojie B BemecTBe. HanpspkeHHOCTB




MarHutHoro mnosisi. OTHOCHUTENIbHAasi MarHuTHash MNPOHUIIAEMOCTh. JHMamMarHeTHKH.
[Tapamaraetnku. ®deppomarnetuku. [lonarue o mnpupome deppoMarHeTusma.
AHTudeppomMarHeTuku. SIBnenue cepXxmnpoBoauMoctu. OCHOBBI Teopur MakcBesuia
JUISL AJEKTPOMAarHuTHOro mnoisisi. Bropoe ypaBHenue MakcBemia. TOK cmelIeHus.
Ilonmnass cucrema ypaBHeHMM MakcBema g DJIEKTPOMATHUTHOTO — ITOJIS.
OTHOCHUTENIBHOCTh AIEKTPUUECKOU u MarHUTHOU COCTAaBJISFOIINX
anexkTpomarautHoro mossi. KoneGanust u  BonHbl.  KosiebaTenbHBIM  KOHTYD.
CBoOoanbie He3aTyxaroue kosebanus. CBOOOJHBIC 3aTyxarolue KojaeOaHus.
BonHOBBIE TponecChl. DNEKTPOMArHUTHBIE BOJHBI. JHEPTUs 3JIEKTPOMArHUTHBIX
BOJIH.

PA3JIEJT 5. OnTuka

BonnoBass onrtuka. CBeroBble BOJIHBL. MHTepdepeHIss CBETOBBIX BOJIH.
Korepentnocts u ee ocymiectBieHue. CriocoObl Hab01eHUsS UHTEP(HEPEHITNN CBETA.
HekoTtopsie mpumepbl npumeHeHHs uHTepdepeHunu cBera. [ludpaxius cserta.
[Mpunuun TIroiirenca-Openens. Meron 30H @Dpenens. dudpaxuus Ha Kpyriom
OTBEPCTUM M AUCKe. EcTecTBEHHBIM M NOJSIpU30BaHHBIA cBeT. [lomsApusanusa npu
OTpAXXEHUM U IIpeaoMieHHMH. [[BoitHOe JyuenpesnoMiieHue. Bsaumoneuncrsue
AIEKTPOMArHUTHBIX BOJIH C BEHIECTBOM. Jlucmepcus cBera. DJNEKTPOHHAs TEOpHUs
aucriepcun cBeta. Ilornonienue u paccessHue CBETa.

PA3JIEJI 6. DnemeHThl kKBaHTOBOM (pu3nku. OCHOBBI aTOMHOU U SIEPHOU
bu3uKu

OcHOBBI KBaHTOBOM (hu3uKu. TemmoBoe H3IyYEeHHE U €r0 XapaKTePUCTHUKH.
3akon Kwupxroda. AOCOMIOTHO dYepHOE TeNO0. 3aKOHBI TEIUIOBOTO H3ITy4YEHUS
abcomoTHo uepHOoro Tena. Pororddext. Macca u umiynbc GotoHa. J[BolicTBeHHAs
npupoza cBera. J[BoWCTBEHHAs! KOPITYyCKYJISIPHO-BOJIHOBAsE IPUPOAa MUKPOOOBEKTOB.
BepositHocTHBIN cMmbicn BOAH JAe bpoinsg. BonnoBas ¢yHkuus CooTHolEHHE
HeonpeneneHHocre. YpaBHenue Ipeaunrepa. TyHHenbHbId 3hdexT. AToM
BOJ0poJa. CIOHTAaHHOE U BBIHYKJIEHHOE M3lydyeHrue. ONTHYECKOE YCUIIEHUE B CPEIE
C MHBEPCHOM 3aceleHHOCTBIO. Jlazepbl. MeXaHUYEeCKMH M MArHUTHBIA MOMEHTHI
AIEKTpOHA B artoMme. [IpuHUOMN TOXIECTBEHHOCTM MHMKPOYACTUL. bBO30HBI H
dbepmuonbl. IloHATHE O KBaHTOBBIX cTaTUCTUKax boze-DitHmreitna u depmu-
Hupaka. 3oHHass Teopust TBepAbIX Teil. OCHOBbI 30HHOW Teopuu. MeTtasl,
JUDJIEKTPUKHU, TOJYNPOBOAHUKKA C TOYKM 3peHHs] 30HHOW Teopuu. CoOCTBeHHas
MPOBOANUMOCTH MOTYHIPOBOIHUKOB. [IprMecHas mpoBOIUMOCTb MOIYTIPOBOJHUKOB N-
tuna. [lpuMecHass NPOBOJUMOCTh TMOJYNPOBOJHUKOB p-TUMA. IJIEKTPOHHO-
JBIPOYHOM Mepexo]l. ATOMHOE PO U 3JIEMEHTapHbIe YacTullbl. OCHOBHBIE CBOMCTBA
U CTPOEHHUE siipa. DHEprus CBs3U saep. Anepueie cuibl. SAnepusie peakuuu. [{ennoi
mporecc aeneHus saep. TepmosiaepHsle peakuun. PagnoakTMBHOCTE. DIeMEHTapHbIE
YaCTHUIIbI

3.4. TeMaTH4YeCKU IVIAH NPAKTHYECKHUX 3aHATHI
Pemenue 3amau mo pazgeny 1 «®uU3WYECKHE OCHOBBI KJIACCHUYECKOW W
PETATUBUCTCKON MeXaHuKn»: OCHOBBI KHHEMATHKH. Jl[MHaMMKa MaTepHalbHOU



TOYKM W MOCTYNATEJIbHOIO JBHKEHUSA TBEPIOro Tena. Pabora u 3Heprus. 3aKOoHbI
coxpaHeHus. MexaHuka TBepaoro Ttena. OCHOBBI PESITUBUCTCKOM MEXAHUKHU.
DIIeMEHTBI MEXaHUKHU KUJKOCTH.

Pewenue 3agau no pazpeny 2: «ModnekynspHas (pu3uKka U TEPMOJUHAMUKAY:
MoJIeKyJIIpHO - KHHETHYECKas TEOpUs MACANbHBIX ra3oB. OCHOBBI TEPMOJAMHAMUKHU.
Tennosie mamuubl. [{ukn Kapho.

Pemienne 3amau no pasgeny 3:  «OnekrpudectBo»: 3akoH Kyiona.
HanpskeHHOCTh M IMOTEHIMAI JJIEKTpOCcTaTHYecKOoro noiis. Jusnekrpuku. Teopema
["aycca s 37€KTPOCTaTUYECKOrO TI0JI B BAKYYME M B IHMdJeKTpuke. IIpoBogHuky B
AIEKTPOCTATUYECKOM TIOJIE. DHEPrus dJIEKTPOCTATHUECKOro mois. [locTosHHBIM
ANEKTPUUECKUI TOK. DIEKTPOABIKYLIAS CHIIa U HANPSKEHHUE. 3aKOHBI OCTOSSHHOTO
toka. [TpaBuna Kupxroda.

Pemenne 3amau no pasumeny 4: «Marnetusm»: MarautHoe nosie. 3aKOHBI
AIEKTPOMAarHeTu3Ma.  JJEKTPOMArHUTHAs HMHAYKLUMsS. MarHutHele  CBOMCTBa
Bemectea. OcHOBbI Teopuu MakcBemia s AJIEKTPOMArHUTHOTO — TOJIS.
DNEeKTPOMAarHUTHHIE BOJIHBI.

Pemrenne 3amau mo paszmeny S5 «OnTtuka»: YpaBHEHHE TapMOHHYECKUX
konebanuii. Uatepdepennus. udpakinus. 3akoHsl nmoaspusanuu. Jucnepcus.

Pemenne 3amau no pasgeny 6 «3OneMeHTbl KBaHTOBOM (u3uku. OCHOBBI
aTOMHOU U siepHOU pusukmn»: KBanroBas npupoja uznydeHus. oTo3aeKTpuyecKuii
adpdexr. Dddexr Kommnrona. CseroBoe maBieHume. Teopus aroma BOAOpOJA.
OneMeHThl KBaHTOBOW MexaHUKH. YpaBHeHue lllpenunrepa u ero npuiIoXeHUS.
OnemMeHThl (U3UKKA aTOMOB U MOJIEKYJd. ATOMHOE sIpO. 3aKOHBI PaAMOAKTUBHOTO
pacraja.

3.5. TemaTu4ecKkuii IJ1aH J1a0OPATOPHBIX padoT

Paznien 1 «®usnueckre OCHOBBI KJIACCHUYECKON U PEISTUBUCTCKOU MEXAHUKW:
N3Mepenue nuHEMHbIX BenuuuH; MammHa ATByaa; OnpeaeneHue CpeaHed CUIIbI
COTIPOTHUBJICHUS TPyHTA MpHU 3a0uBaHuU cBau; OnpeneeHrne MOMEHTAa HHEPIUU Teia
1 npoBepka TeopeMbl IlITeitHepa; OnpeneneHrie MOMEHTa UHEPIIMU POTOPA M CHIIBI
TPEHHUS B OIOPE.

Paznen 2 «MonekynsipHas ¢usnka U TepMoauHamuKka»: OnpeaeneHue
OTHOILICHHUSI TEIJIOEMKOCTH Ta30B METOJOM  aAuabdaTUYECKOro pPacIIUpeHUS;
Omnpenenenue kod¢pdUIIMEHTa BHYTPEHHETO TPEHUS (BSI3KOCTH) KUIKOCTA METOJIOM
Crokca; Onpenenenue kod(p@dUIIMEHTa BSI3KOCTH BO3JyXa KaMWLISPHBIM METOJIOM;
OnpeneneHne MOJEKYJISIPHON Ta30BOM MTOCTOSHHOM METOJIOM OTKaUKH.

Paznen 3: «OnektpuyectBo»: O3HAKOMIIEHHE C AJIEKTPOU3IMEPUTEILHBIMHU
npubopamu; ['pagyupoBka TajdbBaHOMETpa; OKCIEpPUMEHTalbHAs  MpOBEpKa
o6o6menHoro 3akoHa Owma; AwmmnepMeTp H  BOJBTMETP Kak OMHYECKOE
conpoTuBiieHue; OrnpeneneHue CONMPOTUBICHUNH C TOMOIIBIO MOCTOBOM CXEMBI
Yurcrona; Cuna Toka ¥ HampspKeHUE TPU HapauieIbHOM M IOCJIEA0BAaTEIHHOM
COCJIMHEHUU CONpPOTHUBJICHUU. [loAroToBKa M MpOBEICHUE MU3MEPEHUN C MOMOIIBIO
MYJBTUMETPA;. JIEKTPOM3MEPUTETbHBIC TpHOOPHl W u3MepeHwus; JluHehHbie
ANEKTPUYECKUE LENU TMOCTOSSHHOTO TOKa; OKCHEPUMEHTAJIbHOE OINPEACICHUE
MapaMeTpoOB BJEMEHTOB IENEd MEPEMEHHOTO TOKa; OJIEKTpUYECKas Lelb
MEPEMEHHOr0 TOKA C MOCJIEAOBATEIILHBIM COCIMHEHUEM 3JIEMEHTOB; DJICKTPUUECKas



LEeMb MEPEMEHHOTO TOKA C MapaJlieIbHbIM COEAMHEHUEM »3JIeMeHTOB; M3ydeHue
3akoHOB ~ Kupxroda; IlocmemoBarenpbHOe © — MapauielbHOE  COCIUHCHHE
KOHJIEHCAaTOPOB.

Paznen 4: «Marnetusm»: OmnpeaeneHne TOPU3OHTAIBHONM COCTABIISIIOLICH
MarHuTHOro nojs 3emin; OnpezeneHne OTHOIIECHUS 3apsiia 3JIEKTPOHA K €ro Macce
METOJIOM MarHeTpoHa; 3aKkoH AMIiepa: B3aWMMOJCHCTBUE MapaIeIbHBIX TOKOB;
[locnenoBaTenbHOE U NMapajlieIbHOE COSMHEHUE KAaTyIIEK HHAYKTUBHOCTH.

Paznen 5 «Onrtukay»: OnpeneneHue paguyca KPUBU3HBI JIMH3BI C MOMOIIBIO
koser, HetoTona; OmpeneneHue NIUHBI BOJHBI C TMOMOIIBIO 30HHOM IUIACTHHKU;
Hudpakuus na3zepHoro cBera Ha AudpakiMOHHON pemierke. OmnpeneneHue JIITUHBI
BOJIHBI C MOMOIIBIO TU(PpaKIIMOHHON pemieTku; M3yueHne mojsipu30BaHHOTO CBETa
MOJIYIIPOBOJHUKOBOT O Jiazepa. 3akoH Maitoca;

Paznen 6 «DOnemenTtsl kBaHTOBOW (u3uku. OCHOBBI AaTOMHOW H SIIEPHOM

busukm»: Baemauit hotoddpdext; M3yuenus crnektpa aroma Ho.

3.6. Kypcogoii npoexkT /kKypcoBasi padora

JlaHHbIi BUA pabOTHI HE MPEyCMOTPEH YUEOHBIM IJIAHOM.

4. OueHuBaHmne pe3yJbTAaTOB 00yUeHHS

OueHuBaHUE pe3yJIbTATOB OOyYEHUS MO JAHUCIUIUIMHE OCYIIECTBISETCS B
paMKax TEKyUIEro KOHTPOJSA M NPOMEKYTOYHOM aTTeCTallMM, MPOBOAUMBIX 10

oampHO-perTuHroBoi cucreme (bPC).

I1Ixana oleHKH Pe3yabTaTOB 00YUCHHS IO JUCITUIIINHE:

YpoBeHb CHOPMUPOBAHHOCTH
MHIMKAaTOpa KOMIETEHIHH
. . Huxe N
Bricokuit | Cpenuuit Huzkni
3aruianu- CpeaHEro
Koz Koz POBAHHBIE o1 85 10 100| ot 70 110 84 | 0T 55 110 69 | 0T 0 10 54
KOMIIe- | HHAMKAaTOpa pe3ybTaThl
TEHLIUH | KOMIIETEHIIMU | OOy4YeHHMs 110 Ilxana ouennpanus
WCIHILIIHE HEY/I0B-
et YAOBJET- YA
OTIIMYHO XOpouIo JICTBOpU-
BOPUTCIILHO
TCJIBHO
3a4TCHO HC 3a4TCHO
3HATh:
OCHOBHBIE YpOBeva YDOBCE{I: Munuman YpOBeIEL
dusnueckue 3HAaHUU B 3HaHUU B BHO 3HaHUU
SIBJICHUSA U 06’BeMe, 06’BeMe, JIOIIyCTUM HUXE
3aKOHbI; OC- COOTBETCT | COOTBETCT BI MUHUMAT
HOBHEIE BYIOLIEM BYIOILIEM ypOBEHD BHBIX
(usnueckue Be- | TPOTPAMM | TIDOTPAMM | 3prapyis TpeGoBaH
JIMYMHBI U KOH- ’ uMeeT ’
CTaHTHI, WX MOJITOTOBK MECTO MECTO UMEIOT
onpenenenne n | 1> 0€3 HECKOJBKO | o MECTO
CIUMHUIBI M3Me- | OLIHOOK HerpyObIX HerpyGbIX rpyOsie
CHIS: OIIMO0K OIINOKHU
p ) OmnbOoK
YMETh!
npumensth ¢u- | Iponemon | Ipoxemon | Ipoaemon | Ipu




CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUU
BI BCE BI BCE BI CTaHIApT
OCHOBHBIC | OCHOBHBIE | OCHOBHBIE | HBIX
YMEHHUS, YMCHUSI, YMCHHSI, 3a1a4 He
pEIICHBI pEIICHbI pEIIeHbI POJEMOH
BCE BCE TUTIOBBIE | CTPHPOBA
OCHOBHBIC | OCHOBHBIE | 33J]a4W C | HBI
3aJ1a9H, 3a7a4u ¢ HErpyOBbIM | OCHOBHBIC
3HKO- BBHITIOJTHCH | HETPpyObIM | U YMEHHUS,
MaTEeMaTHYECKU | bI BCE u OIIMOKaMH | UMEIOT
¥l anmapar, npu | 3aJlaHusl B | OIIMOKamH | , MECTO
peleHIH MIOJTHOM , BBINOJIHEH | TpyOBIe
npodeccuoHayb | 00bemMe BBITIOJTHEH | BI BCE OIIMOKHN
HBIX 337124 Bl BCC 3aaHus,
3aJaHus B | HO HE B
MIOJTHOM TIOJTHOM
00BeMe, o0BeMe
HO
HEKOTOPBI
ec
HemoueTa
MU
BJIAJICTh:
IIponemon | IIpone- Hwmeerca | He mpo-
CTPUPOBAH | MOHCTPU- | MUHH- JIEMOH-
bl HABBIKA | POBAHBI ManbHBIH | cTpup
npu 0a3oBble Habop OBaHBI Oa-
pEIICHUU | HaBBIKH HaBBIKOB | 30ppie
HECTaHJap | MpH ISt HABBIKH
THBIX PEWICHUH | PEMIEHUS |
MeTOaMH 3ajad, CTAHIAPTH | CTAHIAPTH | noyoryry
BBITIOJIHE- | BIX 337a4, | bIX
anamsa 1 HUU QU3U- | BBINIONHE- | 3a1ad, craniapt
MOZIC/IMpOBa- YECKHUX HUM (PU3H- | BBIMOJIHE- HpIX
HUA, SKCTIEpPU- | YECKHX ann uzu- | AT
TEOPETHUECKOTO | \oprop. SKCTIEPH- | YecKHX BBITTOJTHE-
1 06paboT- | MentoB, | skcmepu- | HHA G1-
OKCIIEPUMEHTANl | Lo 06paboT- | MEHTOB, 3UYECKHX
BHOTO HUHTEp- KH U obpabor- | IKCIEpH-
UCCNCAOBAHNA | peramum | mHTEp- KM 1 MCHTOB,
TIpH peLICHIN WX pe3ylib- | IpETaluu | UHTEp- obpabor-
MPOQECCHOANb | 1yrop Ges | nx pe3yib- | mpeTanuu | KU 1 UH-
HBIX 33124 OIIMOOK U | TATOB C UX pe3yiib- | TepIpeTa-
HEJIOYETOB | HEKOTOPHI | TaTOB C UM UX
MU HEKOTOPBI | pe3yJibTa-
HEeao4dcTa MU TOB,
MHU. HEOO0UYCTa UMEIOT
MU MECTO
rpyOsbie
OLINOKHU.
OueHouHble  MaTepuayibl IS HPOBEACHUS  TEKYIIEro  KOHTPOJS

n

MIPOMEKYTOUHOM aTTecTanuu npuBefeHbl B IIpuiioxkenun k paboueld mporpamme

JUCITUITIINHBI.



[TonHBIA KOMILIEKT 3aJaHUi M MaTePHaOB, HEOOXOJAUMBIX ISl OICHHUBAHUS
pPE3yNbTaTOB 00YUYEHUS 10 NUCIHUIUINHE, XPAaHUTCA Ha Kadeape paspadoTuuka.

5. YueOHO-MeTOAN4YeCKOe U MHPOPMALIMOHHOE o0ecTieYeHUe U CINILITUHBI
5.1. YueOHO-MeTOAMYECKOE 00€ecIIeueHHue

5.1.1. OcHoBHas nuTepaTypa

1. CamenveB, U. B. Kypc oOmeii ¢usuku. B 3 1. Tom 1. MexaHuka.

MonekynsipHas ¢usuka : yueOHuk s By3oB / U. B. CaBenbeB. — 18- u3n., crep.
— Casnkrt-IlerepOypr : Jlans, 2022. — 436 c¢. — ISBN 978-5-8114-9890-1. —
Texcr : anexktponHslii / Jlanb : snexkTpoHHO-OMOMMOTeuHas cucrtema. — URL:

https://e.lanbook.com/book/221120

2. CagmenneB, U. B. Kypc o6mieit pusuku. B 3 1. Tom 2. DnexrpudectBo u
maraetusM. Boansl. OnTuka : ygyeObnoe mocodue ais By30B / 1. B. CaBenbeB. — 16-¢
u3., crep. — Cankr-IletepOypr : Jlanb, 2022. — 500 ¢. — ISBN 978-5-8114-8926-
8. — Texcr : anexTpoHHbIH // Jlanb : 31eKTpoHHO-OMOMMOTEeuHas cuctema. — URL:
https://e.lanbook.com/book/185339

3. Cagenbes, U. B. Kypc o6mieit ¢dusuku : yuedHoe nmocoodue : B 3 Tomax / U.
B. CaBenbeB. — 13-¢ u3n., crep. — Cankr-IlerepOypr : Jlanb, 2022 — Tom 3 :
KBanTtoBas ontuka. AtomHas ¢usuka. duszmka tBepaoro tena. dusmka aTOMHOTO
aapa v sneMeHTapHbix yactul] — 2022, — 320 c. — ISBN 978-5-8114-4598-1. —
Texkcr : snexktponHsblii / Jlanb : 3nexkTpoHHO-OMONMMOTEeuHas cucrtema. — URL:
https://e.lanbook.com/book/206909 4. Kypc ¢usuku : yaebHoe mocobdue s By30B /
T. U. Tpodumosa. - 16-e uza., crep. - M. : Akagemus, 2008. - 560 c. : un. - (Boicmiee
npodeccuoHanbHoe oOpaszoBanue). - ISBN 978-5-7695-4956-4. - Tekct
HEIOCPEACTBEHHBIN.

5.1.2. JlononHuTENbHAS IUTEpATYypa

1. Kypc ¢uzuku. 3agauu u peuieHus : yuyebHoe mnocobue st By3oB / T. .
Tpodumosa, A. B. ®@upcos. - 5-e uzg., crep. - M. : Akagemus, 2012. - 592 c. -
(Briciiee mpodeccuonanbHoe obOpazoBanue. bakamaBpuat). - ISBN 978-5-7695-
9467-0. - TekcT : HEMOCPEICTBCHHBIM.

2. Kanamnukos, H. I1. ®usuka. UHTepHeT-TecTUpOBaHUE 0A30BbIX 3HAHHM :
yueOnoe nocodbue / H. I1. Kamamuukos, H. M. KoxeBuukoB. — Cankt-IlerepOypr :
Jlans, 2022. — 160 c. — ISBN 978-5-8114-0925-9. — Texcr : anekTpoHHbI // JIaHb
: AIeKTpOoHHO-O0nbMMoTeunas cucrema. — URL: https://e.lanbook.com/book/210263



3. CoopHuk 3amad mo obmemy Kypcy ¢usmku : cOopHumk 3amau / B. C.
Boabkenmreiin. - 3-e usn., ucnp. u gom. - CII6. : Kamwxknsiit mup, 2003. - 328 c. -
Teker : HemoCpeICTBEHHBIN.

4. ®dusuka: 3amauynuk: B 2 yactsax / coct. E. B. I'azeeBa [u np.]. - Ka3zausp :
KIDV. - 2022. - URL: https://lib.kgeu.ru/. - Tekct : snekrponnsii. Yactp 1 :
Mexanuka. MonekynspHast ¢usuka. Dnekrpocratuka. [loctosHHb TOK. - 2022. -
133 c.

5. ®usuka: 3agayHuk: B 2 yactax / coct. E. B. I'azeeBa [u ap.]. - Kazans :
KIDVY. - 2022. - URL: https://lib.kgeu.ru/. - Tekct : anekTpoHHsid. Yactp 2 :
Marnetusm. Ontuka. KBantoBas ¢usuka. @usnka atoma U aTOMHOTO sjpa. - 2022. -
178 c.

6. Mexannka W MOJEKyJIspHas (U3MKAa :  METOAMYECKHE YKa3aHusi K
BBITIOJIHEHUIO JTa0OpaTOpHBIX paboT mo gucruiumae "®wusumka" / coct. : B. JL
Maryxun [u ap.]. - Kazans : KI'DQVY, 2012. - 51 c.

7. OnTrka: 1abopaTOpHBIA MPaKTUKyM 1o auctumumae "dusuka" / coct. : E.
A. T'onrox [u ap.]. - Kazans : KI'DY, 2015. - 54 c.

8. DnektpomarHeTusMm: mnpaktukym / coct.. A.H. TI'aBpunenko [u ap.]. -
Kazanp : KI'DY, 2022. - 61 c. - URL: https://lib.kgeu.ru/. - TekcT : 2Me€KTPOHHBIH.

9. 3yeBa, Onbra CredanoBna. dusuka : yuedHoe nocooue / O. C. 3yena, B. JI.
Maryxun, 0. @&. 3yeB. - Kazamp : KIDY. - 2019. - URL:
https://lib.kgeu.ru/irbis64r plus/index.html. - Texkcr : osnektponnsii. Y. 1 :
Mexanuka. MonekymnsipHast ¢pusuka. Dnekrpoctatuka. [loctossHHbINA TOK. - KazaHs :
KI'9Y, 2019.-313 c.

10. Onrtuka. DJeMEHThl KBAaHTOBOM (DM3UKHU : METOAMYECKHE YKa3aHUs TIO0
MOATOTOBKE K TMPAKTHMYECKUM 3aHATUSAM JJIs  CTYJCHTOB OSHEPTreTUYECKHX
cneruanbHocTe ouHOM (opmbl o0ydeHus / coct. C. @. Manamuon. - Kazans :
KI'9YVY, 2015. - 112 c.

11. 3aitnamea, 'y3zens HakunoBna. @uznka. COOpHUK 3a7a4 [ DIEKTPOHHBIM
pecypc] : ydeOHO-MeTtoauueckoe mocobue / I'. H. 3aiinamena, C.d. ManamuoH. -
DIIEKTPOH. TeKCTOBbIE naH. - Kazaus : KI DY, 2015. - 100 c. ;

12. DneKTpUYeCcTBO U MAarHeTU3M: METOAUYECKUE YKa3aHUs MO MOATOTOBKE K
npakTuaeckuM 3aHsaTusM / coct. C. . Mananuon, E. B. [lImunar. - Kazaus : KI'DVY,
2014.-97 c.

13. Mexanuka u MoJeKyJsipHas (u3uka: METOAMYecKoe IMocodue s
caMOCTOsITeIbHOM paboThl 1o auciuiimae dusmka / coct. C. d. Manamuon. —
Kazans : KI'DVY, 2010. - 175 ¢

14. Mananuon C.®. DiekTpudecTBO U1 MarHeTu3M: Kypc nekumii mo dpusuke. —
Kazanb: Kazan. roc. suepr. yu-t, 2007. — 220 c.

15. Mexanuka. MonexkynspHas (Gu3UKa: TECTOBBIC 3aJaHUS I PyOEKHOTO
KOHTpoJIs 3HaHu# 1o qucturmuinae "®dusuka" / coct. E. B. INazeesa [u ap.]; pen. B. JI.
MaryxuH. - Kazanbs: KI'9VY, 2012 — 56 c.

16. DnexkTpuuecTBO W MAarHeTU3M: TECTOBBIC 3aJaHHsl JJisd PYyOEKHOTo
KOHTpoJs 3HaHui no aucuumuimHe "dwuszuka" / E. B. T'azeeBa [u nap.]; pen. B. JL
MaryxuH. - Kazans: KI'9VY, 2013. - 71 c.



17. BonHoBasi u kBaHTOBas ontuka. OCHOBBI aTOMHOW U SIACPHON (DU3HKU:
TECTOBBIC 3aJaHUS I PYyOEKHOTO KOHTPOJS 3HAHWU 1Mo auctmiuinae "dusuka" /
cocT. E. B. I'azeeBa [u ap.]; pea. B. JI. Matyxun. - Kazans: KI' DV, 2012. - 40 c.

18. ®uzuka : npaktukyM : B 2 yactsax / O. C. 3yesa, P. P. XycHytnuHos, A. ©.
laiicun [u ap.]. — Kazans : KI'DVY, 2023. Yacts 1 : ®uznyeckrie OCHOBBI MEXaHUKH.
MornekynspHass Qu3nka W TEPMOJMHAMHKA. ODJIEKTpocTaThKa. [lOCTOSHHBIM
ANEeKTpUYecKui Tok. —2023. — 257 c.

19. ®uzuka : npaktukyM : B 2 yactsax / O. C. 3yesa, P. P. XycHyTtauHoB, A. @.
laiicun [u np.]. — Kazans : KI'DY, 2023. Yacts 2 : Dnekrpomarnetusm. Konebanus

¥ BOJHBI. BotHOBast n kBaHTOBas onTuka. OCHOBBI KBAHTOBOU M SACPHON (PU3UKH. —
2023.-251 c.

5.2. MudopmanuoHHoe odecriedyeHue

5.2.1. DJIeKTpOHHbBIE U HUHTEPHET-PECYPCHI
1. Jucranmonnsiii kypc "®uszuka" Ha oOpa3zoBarenbHoi miomaake LMS MOODLE
https://lms.kgeu.ru/enrol/index.php?id=12

2. Enunblil mopTall MHTEpHET-TECTUPOBaHUA B cpepe oOpa3oBanus https://i-exam.ru/
https://mypage?.i-exam.ru/

5.2.2. Ilpodeccuonanpupie 6a3bl maHHbIX / WMHDOpMaIMOHHO-CIIPaBOYHBIC
CUCTEMBI
1. EnuHoe okHO goctyna K o6pazoBarenbHbIM pecypcam http://window.edu.ru/
2. Poccuiickas HanimoHalbHas 6ubauoTeka http://nlr.ru/
3. «KoncynbranT mmoc» http://www.consultant.ru/

5.2.3. JIuieH3nOHHOE W CBOOOAHO  pacHpoCTpPaHSAEMOE IPOrPaAMMHOE
o0ecrnieyeHne AUCHUTIINHBI
1. Windows 7 [Ipodeccuonansnas (Pro) [lonb3oBarenbckas onepamoHHas CUCTEMA;
3A0 "CodrJlaitaTpena" Ne2011.25486 ot 28.11.2011 Hewuckn. npaBo. beccpouHo;
2. bpay3zep Chrome Cucrema noucka mHpopmanuu B cetd HMHTepHET; CBOOOIHAs
nunensus Heucki. mpaso. beccpouHo;
3. LMS Moodle I1O nns 3¢ dhexTrBHOrO OHIaNWH- B3aUMOJICUCTBUS MIPENoaaBaTes U
cryaenrta; CBoboaHas nunen3us Heunckit. mpaBo. beccpouno.

6. MaTepuajJibHO-TeXHUYECKOe o0ecnevyeHne TUCIUTITHHbI

HaumenoBanue Buna HaumenoBanue y4ueOHoM
y4eOHOH paboTHI ayTUTOPHH, [lepeuerp HEOOXOAMMOTO OOOPYIOBAHHUS U
CTICIMATN3UPOBAHHOM TEXHUYECKUX CPEJCTB 00yUCHHUS
saboparopuu

Jlexuun VueOHast ayAUTOpUS ISt Creuuanu3upoBaHHast yueOHast MeOelb,
NPOBEJICHNS 3aHATHI TEeXHUYECKUE CPEACTBA OOYUEHUs, CITyKamue JJIs
JI€KIIMOHHOTO THITa IIPEJICTaBICHUS yueOHOi UHPOpPMALIUU
OONBIION  ayAUTOPUH  (MYJIBTUMEIUINHBINA
MPOEKTOP, KOMIBIOTEp (HOYTOYK), 3KpaH),
JEMOHCTPAIIMOHHOE 000pYyI0BaHHEe, y4eOHO-



https://lms.kgeu.ru/enrol/index.php?id=12
http://nlr.ru/
https://mypage2.i-exam.ru/
https://i-exam.ru/

HarJSLAHbIE HOCOOUS

[Mpaktnyeckue |YueOnas  aymuropus | CrenuManu3upoBaHHas — ydeOHass — MeOelb,
3aHATHS HPOBEACHHA 3aHATHH| TeXHUYECKUE cpeacTsa o0OydeHus
CEMHHAPCKOTO THIA,| (MyIbTUMEIUNAHBIA  IIPOEKTOpP, KOMIIBIOTED
TPYNNOBBIX W MHAUBHIY-| (goy16yK), SKpaH) 1 Ap.
AITBHBIX KOHCYJIbTaLU,
TCKYUICTO KOHTPOJIA u
POMEXKYTOYHON aTTeCTALHH
JlaboparopHbie |YdeOnas nabopaTopus CrienManu3upoBaHHOE nabopaTopHoe
padoTHI «Ontukay, A-203 o0opymoBaHue Mo MPOGUIIO 1A00OPATOPHUH:

ycTaHoBKa naboparopnas « HTepdhepeHmms
cBeta. bunpusma @penens. OnpeneneHue
napameTpoB Oumnpu3mMel OpeHens mo
UHTEp(EPEHIINOHHOIN KapTHHE); YCTaHOBKA
naboparopHas «OmnpeseneHue paanyca
KPUBU3HBI JIMH3BI C TIOMOIIBIO KOJIEIl
HrroToHay; ycTaHoBKa TabopaTtopHast
«M3yuenue nudpakiuu 1a3epHOro cBeTa Ha
menu. Audpaxius Openens»; ycTaHOBKa
naboparopHas «OmnpezeneHue ATUHbI BOJIHbI
CBETa C MOMOIIbIO 30HHOM MJIACTUHKIY,;
ycTaHOBKa JabopaTopHas «udpakims
Ja3epPHOTO CBETa Ha MU PAKIIMOHON perIeTKe.
OnpeneneHre IJIMHBI CBETOBON BOJHBI IPU
MTOMOIITH TU(PAKITMOHHON PEIIETKNY,;
ycTaHOBKa JaboparopHas «3yuenue
MOJISIPU30BAHHOTO CBETA MOJIYITPOBOIHUKOBOTO
naszepa. 3akoH Mastocay; ycTaHOBKa
naboparopHas «/3ydenue nHTEphEpeHIINH
JIA3€pPHOT0 CBETA B TOJICTOM CTEKIITHHOMN
mactuHke. [lonockl paBHOTO HaKJIOHA.
Onpenenenre TOMMMHBI IOCKONAPAIIIETbHON
CTEKJIIHHOM TJIaCTUHBI 110
UHTEP(PEPEHITUNOHHBIM KOJIbIIaM,

cren OOO 3apauna «M3mepenne JMHbI
CBETOBOM BOJIHBI C TOMOIIBIO KoJiell HeroToHaY,

cren OOO 3apuuna «YCTaHOBKaA I
H3yYeHHd CIIeKTpa aToMa BoJopona U
aToMOB [pyrux TrasoB (MHepTHasd
IpyIia) ¢ IIOMOIIbI AUGPAKIIMOHHOMN

pemreTku» JIP «M3y4yeHus cnekrpa aroma
Ho».

YueOHast nabopaTtopust
«MexaHHKa U MOJICKYJISIpHast
¢uzuka», A-114

Crienmanu3upoBaHHoe 71abopaTopHOe
o0opyaoBaH#e 10 NPO(UITIO JTa00PaTOPHH:

yCTaHOBKa nabopaTopHas "MasTHUK
YHHMBEpCaIbHBIN", yCTaHOBKa JabopaTopHas
"MasTHUK HaKJIOHHBIN", yCTaHOBKa
naboparopras "Mammaa ATByna", yCTaHOBKA
nabopaTopHas "MasiTHUK Makcgemna",
ycraHoBka  JjabopatopHas  «OmnpezneneHue
MOMEHTa MHEPIMH pOTOpa U CHIJIBI TPEHHUS B
ornope», yCTaHOBKa nabopaTopHas




«Omnpenenenue BA3KOCTH MeTogoM CTOKCay,
ycTaHOBKa  JlaboparopHas  «OmnpeneneHue
MOMEHTA MHEPIUHU Tella U MPOBEPKA TEOPEMBI
[ITeitnepar, yCTaHOBKa nmabopaTopHast
«Omnpenenenue OTHOILICHUS MOJISIPHBIX
termmoemkocTeit  raza  Cp/Cv meTtonom
annabaTUYeCKOT0 PACHIUPEHUS», MOPTPETHI
YUYEHBIX.

YueOHast nabopaTtopus

«DJIEKTPUYECTBO
Maraetusmy», A-207

u

Crienuan3upoBaHHOE J1ab0opaTopHOe
000opyaoBaHKe 0 NPOGUITIO Ta00PaTOPHH:
yCTaHOBKa JabopaTtopHas « AMIepMeTp Kak
OMHYECKOE COIPOTHUBIICHUE B CXEME,
yCTaHOBKa J1ab0opaTopHas «BOJBTMETP Kak
OMHYECKOE COIPOTHUBIICHUE B CXEME,
yCcTaHOBKa JaboparopHas «VI3mepeHue Toka u
HaIPsHKEHUs Ha CONPOTUBIICHUSX,
COEIMHEHHBIX MOCIE0BATENBHO U
napajuiesibHO», YCTaHOBKA JJabopaTopHast
«Omnpenenenre ropu30HTAITbHON
COCTABJISIFOLIEH UHAYKIIUU MAarHUTHOTO MOJIS
3emiuy, ycTaHOBKa JabopaTopHas
«OmnpeneneHue CONPOTUBIECHUHN C TOMOIIBIO
MOCTOBOM CX€Mbl YUTCTOHA », YCTAHOBKA
naboparopHas «IIpoBepka 3akoHa Oma u
U3MEPEHHE YIEIBHOTO CONMPOTHUBIICHUS »;
Moayib PI19-03 «Onpenenenne OTHOWEHUS
3apsia IEKTPOHA K €ro Macce METOJI0M
MarHeTpoHay, YCTaHOBKa JlabopaTopHas
«3ydyenune amnepmeTpa U BOIbTMETPA»,
ycTaHoBKa naboparopHas «I pagyupoBka
raJlbBAHOMETPa», YCTaHOBKaA J1abopaTopHas
«JKcnepruMeHTaabHas IpoBepka 3akoHa OMay,
crenr OOO 3apHuna «DIEKTPUYECKHUE U
MarHuTHbIe 11enu. OCHOBBI 3JEKTPOHUKN» :JIP
«Cuna ToKa ¥ HanpsHKEHHE MPpY apajieIbHOM
u MOCJIeI0BAaTEILHOM COCIMHEHUU
COINPOTHUBIICHUI, «IToaroroBka u
MPOBEJCHUE  H3MEPEHHH €  MOMOIIBIO
MYJIBTUMETPA, «ONEeKTPOU3MEPUTENbHBIE
npubopsl U u3MepeHUs»;  «JluHelHbIe
ANEKTPUYECKUE LENH TOCTOSHHOIO TOKay;
«IKCepUMEHTAIBHOE olpeziesieHne
[apaMeTpOB AJIEMEHTOB LENEH NEPEMEHHOTO
TOKa»; «JJEeKTpUYecKas LeMb MEePEMEHHOTO
TOKa C TIOCJIEOBATEIbHBIM COEAUHEHUEM

9JICMCHTOBY, « 9HCKTpI/I‘-IeCKa$I OCIb
NEPEMEHHOT'O TOKa C napaajiCJIbHbBIM
COCAMHCHUCM QJICMCHTOBY, «HSy‘-IQHHG

3akoHOB Kwupxroday; «IlocnenoBarenbHoe u
[apajuleIbHOE COEIMHEHUE KOHJEHCATOPOBY,
«ITocnenoBatenbHoe U napasuiesibHOe
COCIUHCHHUC KaTYHICK HHAYKTHBHOCTH)).




[TopTpeThl YYEHBIX.

YueOHas naboparopust| Cnenuain3upoBaHHOE naboparopHoe
«MexaHuKa U MOJICKYJISIpHAasi| 00OpYIOBaHHE IO MPOQPIITIO TaOOPATOPHH:
buzuka» A-206 ycTaHOBKa  JlaboparopHas  «OmnpeneneHue
KodpuImeHTa BSI3KOCTHU BO3JlyXa
KalUUISIPHBIM METOJIOM, yCTaHOBKa
naboparopnas «OrmnpeneneHue OTHOIICHUS
MOJIIPHBIX ~ TEIUIOEMKOCTel  raza  cp/cv
METOJIOM  aauabaTUYecKOro  PaCIIUPECHUS,
ycTaHoBKa  jaboparopHas  «Omnpenenenue
MOJIEKYJIIPHOM Ta30BOM MOCTOSHHOM METOAOM
OTKA4KN», yCTaHOBKa naboparopHast
«OrmpenienieHne  yCKOPEHUsT  CBOOOIHOTO
najieHus Tela», YCTaHOBKa JiabopaTopHas
«Ompenenenue cpeHel CHITbI COMTPOTHUBICHUS
rpyHTa Tpu 3a0MBaHUU CBaW», YCTAaHOBKA
nabopatopHas  «OmpeneneHne  MOMEHTa
MHEpLMM TeJa U  MPOBEpKa  TEOPEMBbI
[IITeiiHepa», NOPTPETHI YUEHBIX

KoMnbroTepHsIii Ki1acc ¢ Crenuanu3upoBaHHas  y4eOHas  McOelb,
BeIX0Z0M B MHTEpHET A-204 TEXHUYECKHE cpencTBa 00yueHHs
(KOMITBIOTEPHI), JIMIEH3UOHHOE MPOrPaMMHOE
obecrecucHue
CamocrostenpHas |KoMmnbroTepHsIi K1ace ¢ CrneuunanusupoBanHasi yueOHas mebenb Ha 30
pabora BbIxozioM B MuTeprer B-600a | nocamounsix  mect, 30  KOMIBIOTEPOB,

TEXHUYECKUE CpeJICTBA O0y4YeHHs (MYJIbTUME-
JTUHHBIA TIPOEKTOp, KOMIBIOTEp (HOYTOYK),
9KpaH), BUJICOKaMEPHI, IIPOrPaMMHOE
obecrnieueHue
CrnenuanusupoBaHHas MeOelb, KOMIIbIOTEPHAs
TE€XHHUKa C BOBMOXHOCTBIO BbIx0/1a B IHTepHeT
u obecnieuenuem nocryna B JUOC, skpan,
MYJIbTUMEAUNHBIN IPOEKTOP, IPOrPAMMHOE
obecrieyeHue

YuTanbHBIN 3271
OnoOINOTEKHU

7. OcoO0eHHOCTH OpraHu3anuu 00pPa30BaTeIbHOM 1eATeJIbHOCTH JJIA JIUIL C
OrPAHUYEHHBIMHM BO3MOKHOCTSIMHU 3/10POBbSI U MHBAJIN/I0B

JIunia ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) 1 MHBaNIMIbI UMEIOT
BO3MOKHOCTh OECHPEINSATCTBEHHO MEPEMENIAThC U3 OJHOTO Y4YeOHO-JIabOpaTOPHOTO
Koprmyca B JpYyroil, MOJHATHCS HA BCE JTAXU Y4EOHO-IaDOPATOPHBIX KOPITYCOB,
3aHUMAaTbC B YYEOHBIX W HHBIX TMOMEIICHUSIX C Y4YETOM OCOOCHHOCTEH
MICUXO(U3UICCKOTO PA3BUTHUS H COCTOSTHUS 37IOPOBBSI.

st o0yuenuss nuir ¢ OB3 W MHBaJNIMIOB, MMEIOIIUX HApPYIICHUS OTOPHO-
JIBUTATEJILHOTO armapara, 00ecredeHbl yCIOBUSI OECHPEnsTCTBEHHOTO JOCTyIa BO
Bce yueOHble nomenieHus. Miupopmaius o cnerualbHbIX YCIOBHIX, CO3JaHHBIX IS
oOyuarommxcs ¢ OB3 wu wuHBanmaoB, pa3menieHa Ha calTe yHUBEpPCUTETa
www//kgeu.ru. MiIMeeTcs BO3MOKHOCTb OKa3aHUs TEXHUYECKOM ITOMOIIM aCCUCTEHTOM,
a TaKkXKe YCIIyT CYypAONEPEBOTINKOB U TU(IOCYPI0TIEPEBOUHNKOB.

Jlist aganTarnuu K BocnpusaTuio nuniamu ¢ OB3 u nHBanmuaaMu ¢ HapyIIeHHBIM



http://www.kgeu.ru/

CIIyXOM CIPaBOYHOTO, y4eOHOro marepuaia IO JUCIUIUIMHE O00€CTIeunBarOTCs
CJIETYIOITNE YCIIOBUS:

- JUIS JTy4IIeH OPUEHTAIIUU B ayJUTOPUH, TPUMEHSIOTCSI CUTHAJBI OTIOBEIIEHUS
0 HayaJjie W KOHIIE 3aHATHUS (CIIOBO «3BOHOK) IMHIIETCS HA JOCKE);

- BHUMaHUE CIa0O0CHBIIIANIero OO0yYaromIerocss MPHUBICKASTCS Iearorom
YKECTOM (Ha TIJIeY0 KIIAJETCs pyKa, OCYIIESCTBIISICTCS HEPE3KOEe MOXIIONbIBAaHHUE);

- pasroBapuBasi ¢ OOyYarOIIMMCS, TEAArOTMYeCKUil pPabOTHUK CMOTPUT Ha
HEro, TOBOPHUT SCHO, KOPOTKHMH TMPEIIOKCHUAMHU, oOecreunBas BO3MOXKHOCTH
YTEHUS 10 TyOam.

KomrieHcanust 3aTpy/lHEHUI pPEYEBOrO0 M HMHTEIUIEKTYaJIbHOTO Pa3BUTHS
CJ1a0O0CbIIAINUX 00YHAIOIINXCS POBOJAUTCS Ty TEM:

- UCTIOJIB30BAHUS CXEM, TUarpaMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3eHTAINH C
TUNEPCCHUIKAMU, KOMMEHTUPYIOIIUMH OTJEIbHBIC KOMIIOHEHTHI H300paKEeHUS;

- pETYISIPHOTO TPUMEHEHUS YIPAKHEHWA Ha Tpaduueckoe BBIICICHHE
CYIIIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBIICHUN;

- obecrieueHUsT BO3MOXHOCTH JIJII  OOYYaromierocst TMOJYYHTh aJPECHYIO
KOHCYJIBTAIIMIO TI0 3JICKTPOHHOMU MTOYTE 110 MEPE HEOOXOTUMOCTH.

Jlist amanranuu K BocnpusiTio guiamu ¢ OB3 n nHBaMaaMu ¢ HapymeHUsIMH
3peHuUs CIIPaBOYHOTO, y4e0HOTO, MIPOCBETHTEIILCKOTO MaTepuana,
MIPETYCMOTPEHHOT'O0 00pa30BaTeIbHON MPOrPaMMON O BHIOPAaHHOMY HaITPaBJICHUIO
MOJATOTOBKH, 00ECIIEYUBAIOTCS CIIETYIOUIUE YCIOBUSL:

- BeZleTcA ajanranysa oQUIManbHOro caita B cetu IHTepHeT ¢ yueToM 0coObIX
MOTPEOHOCTEH MHBAJIUJIOB I10 3PEHUI0, 00ECIIEUYNBACTCS HATMYNE KPYITHOMPU(TOBOM
CIIpaBOYHOM MH(GOPMAIIUK O PACIIMCAHUH YUESOHBIX 3aHSATHIA;

- MeJIaTOTUYECKU  pabOTHUK, €ro coOeceqHUK (Mpu HEOOXOIUMOCTH),
MPUCYTCTBYIOIINE HA 3aHSATUH, MIPEACTABISIOTCS 00YJaIOMUMCS, TIPU ITOM KaXIbIN
pa3 Ha3bIBAETCS TOT, K KOMY MEeIarornuecKuii pabOTHHUK 00paIaeTcs;

- IEHCTBUS, JKECThI, MEPEMEIICHUS TEeAarornaeckoro pabOTHHKAa KOPOTKO H
SICHO KOMMEHTUPYIOTCS;

- meyaTHass HMHQpOpMalMs MpeaocTaBiseTcs KpynHbIM Mmpudrom (oT 18
MTyHKTOB), TOTAJIHHO 03BYYHBACTCS,;

- oOecrieunBacTCsl HECOOXOIUMBIN YPOBEHb OCBEIIICHHOCTH ITOMEIICHUH;

- IPEJOCTABIIACTCS BO3MOXHOCTh HCIIOJIb30BaTh KOMIIBIOTEPHl BO BpeMs
3aHATUN U MPABO 3aIIUCH 0OBSICHEHUH Ha TUKTOMOH (110 JKEJIIAHUI0 00YYarOIIuXCs).

dopma nOpOBEICHUS TEKYWIEM M INPOMEXKYTOUYHOM  aTTeCTaluu Ui
oOyuaromuxcs ¢ OB3 u MHBaIUIOB OMpenenseTcs MeaarornieckuM paboOTHUKOM B
COOTBETCTBHH C y4eOHbIM IaHoM. [Ipu HeoOxomumoctu obyuaromemycs ¢ OB3,
WHBAIIUY C YYETOM WX WHAUBUAYAJIbHBIX MCUXO(PU3MUECKIX OCOOCHHOCTEH JaeTcs
BO3MOYKHOCTh TIPONTH MPOMEKYTOUHYIO aTTECTAIIMI0 YCTHO, MUCHbMEHHO Ha Oymare,
MMMCBMEHHO Ha KOMITBIOTEpE, B (popMe TECTUPOBAHMS H T.II., JIUOO TPEITOCTABISAETCS
JOTIOJTHUTEIHPHOE BPpEMS ISl TIOJITOTOBKH OTBETA.

8. MeTonnueckue pekoMeHAalUM ISl NpenogaBaTeieil M0 OPpraHu3anuu
BOCIIMTATEJbHOU PadoThI C 00y4AHOIIMMHUCS.



MeTtoauueckoe obecreyeHre nporecca BOCIUTaHUsI 00y4YaroXCs BHICTYIAeT
OJHUM U3 ONpenessionmx (PaKTOpoB BBICOKOTO KauecTBa 0Opa3oBaHUS.
[IpenonaBarens By3a, JOEMOHCTPUPYS BBICOKMI NPO(ECCHOHAIN3M, 3PYIULUIO,
YETKYI0 IPaKIAHCKYIO MO3ULMIO, CAMOJIMCLUHUILIMHY, TBOPYECKUN MOIX0/] B PEIICHUN
npodeCCUOHANIBHBIX 3ajJlad, B XOA€ 0O0pa3oBaTEILHOIO IMpoIlEecca CHOCOOCTBYET
(GbOpMHUPOBAHUIO TAPMOHUYHON JTMYHOCTH.

[Ipn peanu3anuu AMCUMIUIMHBI IPENOJaBaTellb MOXKET HCIOJb30BaTh
CJIETIOLIUE METO/Ibl BOCIIUTATEIbHON paOOThI:

- MeToJibl (hOPMHPOBAHUS CO3HAHUS JUYHOCTU (Oecena, AMCIYT, BHYIICHHE,
WHCTPYKT@X, KOHTPOJIb, OOBSICHEHUE, NpPHUMEpP, CaMOKOHTPOJb, paccKas, COBET,
yOexieHue u ap.);

- METOJbl OpPraHu3alliU JACSITEIILHOCTH M (POPMUPOBAHUS OIbITA MOBEICHUS
(3amaHue, OOIECTBEHHOE MHEHHE, TIeJaroruieckoe TpeboBaHUe, MOpYyUYEHUE,
MPUYYECHHUE, CO3JJaHNE BOCIUTHIBAIOIINX CUTYallUM, TPEHUHT, YIIPaXXHEHUE, U Ip.);

- METOAbl MOTHBAIIMM JEATEIHHOCTU U TMOBeACHUA (0A0O0peHue, MOOIIpeHue
COLIMAJILHOM aKTHUBHOCTH, [OPULAHUE, CO3JaHUE CUTyallil ycrexa, CO3JaHue
CUTYALMH JIJIs1 SMOLIMOHATIbHO-HPABCTBEHHBIX NEPEKUBAHUI, COPEBHOBAHUE U JIP.)

[Ipn peanuzauvu JUCHUIUIMHBI IPENOJABaTeNb JODKEH  YYUTHIBATH
CJIEIyIOLIME HAIIPABJICHHS BOCIIUTATEILHOMN JAESITEIbHOCTH:

I'pasxxcoancroe u nampuomuueckoe 60cnumaHue:

- popMupoBaHKE y OOYYaIOUIMXCS IIEJIOCTHOTO MHUPOBO33PEHUS, POCCHICKOM
UJIGHTUYHOCTH, YBaXKEHHUS K CBOEH CeMbe, OOIIECTBY, TOCYAAPCTBY, IPUHATHIM B CEMBE U
00I1IeCTBE JyXOBHO-HPABCTBEHHBIM M COLIMOKYJIBTYPHBIM IIEHHOCTSIM, K HAIIMOHAIBHOMY,
KyJbTYpHOMY M HCTOPMYECKOMY HAaClIeNnio, (OPMHUpPOBAHHE CTPEMJICHUSI K €ro
COXPaHEHUIO U Pa3BUTHIO;

- popmupoBaHKEe y 00yUArOIIUXCS AKTUBHOW TPAKTAHCKOM TIO3UITUH, OCHOBAaHHOM
Ha TPAJUIMOHHBIX KYJbTYPHBIX, JYXOBHBIX M HPABCTBEHHBIX IIEHHOCTSX POCCHUHCKOTO
oOIIecTBa, JJsl TOBBIIIEHUS CIIOCOOHOCTM OTBETCTBEHHO pEAM30BBIBATH CBOU
KOHCTUTYLIMOHHBIE IIPaBa U 00s13aHHOCTH;

- pa3BUTHE NMPABOBOM U MOJUTUYECKON KyJIbTYpbl 00YYaIOIIUXCs, paclIupeHre
KOHCTPYKTHUBHOI'O y4YacTUsi B TPUHATUM PENICHUM, 3aTparvBarolluX HMX IpaBa U
MHTEPECHI, B TOM YHCJI€ B PA3IMUHbIX (POpMax caMOOpraHU3alMK, CAMOYNPABIICHUS,
OOIIECTBEHHO-3HAYMMOM JIeATEIbHOCTH;

- opMUpOBaHHME MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIOIMIMX  MNPOTHUBOCTOATH  IKCTPEMH3MY, KceHopoOuw,
JUCKPUMUHALIMK [0 COLUMAJIbHBIM, PEJIIMTUO3HBIM, PACOBBIM, HAIIMOHAIbHBIM
MpU3HAKaM, MEXKITHUYECKOH M MEKKOH(ECCHOHATBLHON HETEPIUMOCTH, IPYTUM
HETaTUBHBIM COLIMAIBHBIM SIBJICHUSIM.

Llyxoeno-upascmeennoe eocnumanue:

- BOCIIUTAHHE YYyBCTBA JOCTOMHCTBA, YECTU M YECTHOCTH, COBECTIMBOCTH,
YBAXEHUS K POJUTEISIM, YUUTEISAM, JIFOASM CTapIIEro MOKOJICHUS;

- popMUpOBaHUE MPUHLMUIIOB KOJUIEKTHBM3Ma M  COJIMJAPHOCTH, JIyXa
MUJIOCEpIUST U COCTpaJaHusi, MPUBBIYKH 3a00TUTHCA O JIOASX, HAXOIALIUXCS B
TPYAHOM KU3HEHHOMN CUTYalLlUU;

- popMHUpOBaHUE CONMAAPHOCTH W YYBCTBA COLIMAIILHOM OTBETCTBEHHOCTHU IO



OTHOILIEHMIO K JIIOASIM C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 310pPOBbsI, IIPEOJOJIEHNE
NICUXOJIOTMYECKUX O0apbepoB IO OTHOUICHHIO K JIOASM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU;

- popMHpOBaHHE SMOIMOHAIBHO HACBIIIEHHOTO W JTyXOBHO BO3BBIIIEHHOIO
OTHOLLIEHUSI K MUPY, CIIOCOOHOCTH M YMEHUS NepefaBaTh IPyTUM CBOM 3CTETHUECKUIN
OTIBIT.

Kynemypro-npoceemumensckoe gocnumarue:

- popMUpOBaHUE ICTETUUECKOW KAPTUHBI MUPA;

- hopMupoBaHUe yBaXXeHHS K KyJIbTYPHBIM IIEHHOCTSIM POJHOTO rOpojia, Kpas,
CTpaHbI;

- IOBBIILICHUE TO3HABATEIbHOW aKTUBHOCTH 00YYarOIINXCS.

Hayuno-obpazosamenvrnoe éocnumanue:

- popmupoBanue y 00yyarommxcs HayYHOTO MUPOBO33PECHHS;

- popmupoBaHUE YMEHUS TOTy4YaTh 3HAHUS;

- popMupoBaHNEe HABBHIKOB aHAJIM3a U CHHTE3a MHPOpPMAIMH, B TOM YHUCIE B
npodeccuoHanbHON 001acTH.



BHocumblie n3MmeHeHnusi u yreepaaenusi Ha 2026/2027 y4eOHblii rox
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Ipunooicenue xk paboueti
npozpamme OUCYUNIUHbL

®egepanbHOe TOCYIaAPCTBEHHOE OI01KeTHOE 00pa30BaTeIbHOE
y4Ype:KIeHHe BbICIIEro 00pa3oBaHus
«KA3BAHCKHNU I'OCYJIAPCTBEHHBIN DHEPTETHYECKNUHN YHUBEPCUTET»
(PI'BOY BO «KI'3Y»)

I@ MUWHUCTEPCTBO HAYKU U BLICLLIETO OBPA30BAHUS POCCUIICKOU ®EJIEPALIUN

KI'2oy

OLEHOYHBIE MATEPHAJIbBI
10 AMCHUIIUHE

b1.0.13 ®usuka

r. Kazann, 2023



OueHouyHble MaTepuaibl MO AUCUUIUIMHE, NPEIHA3HAYEHHBI [ OLEHUBAHUS
pE3yNbTaTOB 00YUYEHUS HA COOTBETCTBUE HHANKATOPAM JOCTHKEHUS KOMITCTCHITHM.

OrneHrBaHue pe3yJabTATOB OOYYECHHS TIO JUCIUILIMHE OCYIIECTBISETCS B
pamkax Tekyuiero koutposis (TK) u nmpoMexyTo4uHOM aTTecTalyu, MPOBOJUMBIX IO
oaibHO-perTuHroBoit cucreme (bPC).

1.TexHosiornueckasi Kapra

Cemectp 1
Peiitunroselie nokazareian
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Paznen 1. «OcHOBBI TK1 15
KJIACCUYECKOH H 15 | 0-15 3 0- 15-30
PeISTHBHCTCKOM MeXaHUKH»
Tect 10
Otuer o naboparopHoit pabore 5
(OJIP)
Ormpoc 1o pazaenam (TeMam) 0-10
Pedepat (Pdp) 0-5
Paznen 2. «MoJiekyasipaas TK2 20 |0-15 20- 20-35
¢uszuka u TepMOIMHAMHUKA) 35
Tect 10
Otuer o naboparopHoit pabore 10
(OJIP)
Ormpoc no pazaenam (TeMam) 0-10
Pedepat (Pdp) 0-5
TK3 20-
Pazpen 3. «uiekTpu4ecTBO» 20 |0-15 35 20-35
Konrponsuas padora (KuTP) 10
OtyeT no nabopaTopHOit paboTe 10
(OJIP)
Ompoc 1o paszaenam (TemMam) 0-10
Pedepar (Pdp) 0-5
IIpome:xxyTouHas aTTeCTANMSA oM 0-45
(3x3aMeH) 1
B =
MUCbMEHHOU (hopMe o 0-45
owmeram




Cemectp 2

PeliTuHroBsie nokazarenu
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=, B3 AE 1&g, 3
Haumenosanue paszaena 2 E| €| 8 x| 2| ¢ 19 e £ =
§*| 5|85 5|8 | 2]|¢ =
ARCIN AR AT g
2= SR ER =
Pa3nea 4. «Marneruzm» Tkd 15 | 0-15 1350- 15-30
Tect 10
OtyeT no nabopaTopHOit paboTe 5
(OJIP)
Ompoc 1o pa3aenam (TeMam) 0-10
Pedepar (Pdp) 0-5
Paznean 5. «OnTuka» TKS 20 | 0-15 205_ 20-35
Tect 10
Otuer o naboparopHoit pabore 10
(OJIP)
Ompoc no pazaenam (TeMam) 0-10
Pedepat (Pdp) 0-5
Pa3znen 6. «DneMeHThI TK6 20-
KBaHTOBOU (u3nKu. OCHOBBI 20 |0-15 15 20-35
ATOMHOM U SJIEPHOMN (PUBHKNY
Konrposbnas padota (KHTP) 10
Otuet o naboparopHoii pabote 10
(OJIP)
Ormpoc no pazaenam (TeMam) 0-10
Pedepar (Pdp) 0-5
IIpomeskyTouHas aTTecTal A oM 0-45
(3x3aMeH) 2
B nmucemenHoOM QopMme 1o
omteram ber 0-45

2. OueHo4YHbIe MATEPUAJIBI TEKYIIET0 KOHTPOJISI ¥ IPOMEKYTOYHOM aTTecTaluu

IIIkana oneHKn PE3YJIbTATOB O6y‘-ICHI/IH 11O JUCIHUITIJIINHC!

3amranu-

Kon Konx pOBaHHBIE
KOMIIe- | HHJUKaTopa pe3ynbTaThl
TEHILIUN | KOMIIETEHIINHA 00yd4eHus 1o
MUCIIAILINHE

YpoBeHb chHOpMHUPOBAHHOCTH

HHIAWKATOpa KOMIICTCHIHUU

Bricokuii Cpennuit Himxe Hwuzknit
CpEIHETO
ot 85 o 100 ot 70 1o 84 | oT 55 1o 69 | ot 0 1o 54

[Ikana oreHuBanus




HEYI0B-

YJOBJIET-
OTJINYHO XOPOIIO BOPHTEIIHHO JIETBOPH-
TCIIBHO
3a4YTECHO HE 3a4TEHO
3HATh:
OCHOBHELE VYposenb YpoBeHb | Munuman | YpOBeHb
(u3HUECKHe 3HaHUH B 3HaHUH B BHO 3HaHUH
P —— obneme, obbeMe, | momyctum HUKE
3aKOHBI; OC- COOTBETCT | COOTBETCT BIi MUHUMAI
HOBHEIE BYIOLIEM BYIOIIEM | ypopeHp BHBIX
dusnueckue Be- | TPOTPAMM | TIPOTPAMM | 3pyq i Tp€6S)BaH
JWYUHBI M KOH- | © €, HIMCCT UMeeT uu,
CTaHTHI, HX MOJTOTOBK MECTO MECTO UMEIOT
onpenenenne n | M 0e3 HECKOJIBKO MHOLO MECTO
CJIMHUIG H3Me- | OLIMOOK HEerpyObIX HerpyGBIX rpyobie
DeHHUS; omrOoK oIGoK OIMOKH
YMETB!
[Iponemon | Ilponemon | Ilpoaemon | Ilpu
CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEUIICHUN
BI BCE BI BCE BI CTaHJApT
OCHOBHBIC | OCHOBHBIC | OCHOBHBIE | HBIX
YMEHHS], YMEHHS], YMEHHSI, 3a/a4 He
pEIIeHbI pEIIeHbI pEeIIeHbI POJEMOH
BCE BCE TUTIOBBIE | CTPUpPOBA
OCHOBHBIE | OCHOBHBIE | 33[]a4d C | HBI
OpUMEHSTh Gu- | 3a1auu, 3aJjauyu C | HETpyOBIM | OCHOBHBIE
3UKO- BBITMIOJIHEH | HErpyObIM | U YMEHHS,
MaTeMaTH4YeCKU | bl BCE u OIIMOKaMU | UMEIOT
OIIK-3 OIIK-3.2 i anmapar, mpu | 3a4aHUsA B | ommMOKaMu | , MECTO
peleHnH MIOJTHOM , BBITIOJIHEH | TpyOBIe
npodeccuonans | oobeme BBINIOJIHEH | bI BCE OIINOKHU
HBIX 33724 bl BCE 3aJaHus,
3aJaHUsl B | HO HE B
MIOJTHOM MIOJTHOM
00BeEME, 00BeMe
HO
HEKOTOPBI
ec
HemoueTa
MU
BJIQJICTh:
IIponemon | IIpone- Nwmeercs He mpo-
METOaMH CTI:[))I/IJ;)OBaH MCI;)H(J:ITpH- MUHH- I[CMOII){-
anausa u bl HABBIKA | POBaHBI MaJbHBIA | cTpup
MOJIEJINPOBa-
- npu 6a3oBbie Ha0op OBaHbBI 6a-
TEOPETHYECKOTO ﬁggﬁ?;p EEBHHKH Ei];HKOB Sl
" HABBIKH
THBIX CILICHUH CIICHUS
JKCHICpUMEHTAT 3ajad, Ic)TaHJ:[apTH Ic)TaH;:[apTH 1pi
BHOTO peleHnn
BBITMIOJIHE- | BIX 337a4, | bIX
UCCIICIOBAHUS CTaHaapT
HUU QU3U- | BBIOJHE- | 3a/ad,
MIPU pPeIIeHUU HBIX
e P YECKHUX HUM (pU3H- | BBHITIOJHE- sazau,
HBIX 3274 JKCIEPHU- | YECKUX HUs pusn- ETONHE-
MEHTOB, OKCHEpHU- | YECKHUX




00paboT- | MEHTOB, DKCIIEpH- | HUS (u-
KA U 00paboT- MEHTOB, 3UYECKUX
UHTEp- KU U 00pabot- | sxcnepu-
npeTagud | UHTEp- KN U MEHTOB,
HX pE3YyJib- | MPpETAlun HHTCP- 06pa60T_
TaToB 0€3 | MX Pe3yiib- | MPETAUMH | wyr i pry-
OLIMOOK M | TaTOB C UX PE3YIb- | repnipera-
HEJIOYETOB | HEKOTOPHI | TaTOB C L 1X
MU HEKOTOPHI
pesyJbTa-
Helouera | MU
TOB,
MH. HejoueTa
UMEIOT
MH
MECTO
rpyOsie
OLINOKHU.

OrneHka «OTJMYHO» BBICTABISICTCS 3@ BBIMOJHEHUE KOHMPOJIbHLIX pabom u
mecmogulX 3a0anull 8 cemecmpe 6e3 ouuboK u Hedouemos, 21yO0Koe NOHUMAaHUe U
VMeHUe NPUMEeHsmMb GuauyecKue 3aKoHbl 0N peuleHus 3a0ay meopemuuecKoeo,
9KCNEePUMEHMANbHO20 U NPUKIAOHO20 Xapakmepa, NOAHble U COO0epIHcameibHble
omeemvl HA 80NPOCHL Oulema (meopemudeckoe u npaxmuieckoe 3a0anue);,

O1eHKa «XOPOII0» BBICTABIIICTCS 3a BBITOJHCHUEC KOHMPOIbHbLIX pabom u
MecmosviX 3A0aHUll 8 cemMecmpe ¢ MUHUMAIbHLIMU OWUOKAMU U HeO0uemamu,
NOHUMAHUEe U YMeHUue NPUMEHAMb uuyeckue 3aKoubl OJisi peuleHus 3a0ay
meopemu4ecko20, IKCNePUMEHMAIbHO20 U NPUKIAOH020 Xapakmepa, 00CMAamoyHo
NOJNIHblE U cOOepicamelibHble OMmeemvl HA 80NPOCHL buiema (meopemudeckoe uiu
npakmuyeckoe 3adanue),

OneHka  «yJOBJIETBOPUTEJIBLHO»  BBICTABISICTCS 32  BBIMOJHEHUE
KOHMPOIbHBIX pabom U mecmosulx 3a0aHUll 8 cemecmpe ¢ 00IbUUM KOIULeCTNEOM
OWUDOK U HeOouemos, MUHUMAIbHBIL HAOOP HABLIKO8 BbINOJHEHUS (QUUYECKUX
9KCNepUMeHmos, 0opabomxu u UHmMmepnpemayuu ux pe3yivmamaos.

OrneHka «HEYJAOBJIETBOPUTENbHO» BBICTABISACTCS 3a claboe U HenoiHoe
BBITIOJIHCHUE KOHMPOAbHLIX pabom 6 cemecmpe U OMCYMCmeue MUHUMATbHBIX
HABLIKOB BLINOJIHEHUS (DUBUUECKUX IKCNEePUMEHMO8, 00pabOmMKU U uHmepnpemayuu

ux pesyiomamaoe.

3. IlepeveHb O1LIEHOYHBIX CPEICTB
Kpartkasi xapakTepUCTHUKa OLIEHOYHBIX CPEACTB, UCMOJIb3yEMBbIX MPU TEKYIIEM
KOHTPOJIE yCIEBAa€MOCTH U TMPOMEKYTOUYHON aTTECTAluu OOydYaromerocs 1o

JMUCLIUILIUHE:
HaunmenoBanue
Omnucanue OIEHOYHOTO
OLIEHOYHOT'O KpaTkas xapakTrepucTuka OIEHOYHOTO CpPeICTBa cpencTBa
Cpe/ICTBa p




KoHTpostbHas CpencTtBo NMpoBEpKH YMEHUIN NPHUMEHSATH MOJTY4YEHHbIE Kommekr
paGora (KirP) 3HaHUS Ul pELIeHUs 3a/ad OIpPEJIeIEHHOr0 THIA IO KOHTPOIBHBIX
TEME WU pa3iey 3aJjaHui 0 Ouieram
Cucrema CTaHJAPTU3UPOBAHHBIX 3aJJaHuH,
KomrutekT TecToBbIX
Tect (TecT) 103BOJISIFOIIIAS aBTOMATU3UPOBATh Ipoueaypy .
U3MEPEHUs YPOBHS 3HAHUH U YMEHUH 00yYaromerocs Janatmn
[lepeuens 3ananuii u
Oruer 1o Beimonnenne  nmabopatopHoir  paboThl,  00paboTKa BOTIPOCOB JUT3
nabopaTopHOM pe3ynbratoB  3KkcnepuMenta. OdopmieHHe OTueTa, SAIUITR! .
pabote (OJIP) 3alIMTa pe3ybTaToB Ja0opaToOpHOIl pabOTHI IO OTYETY nabopatopHoii
paloThI, epeyeHb
TpeOOBaHUH K OTUETY
Omnpoc no 3HaHME OCHOBHBIX MTOHATHH Ilepedyenn
paszienam TeMBbl/pa3/iena/ IMCIUIUTUHEI olpeieNeHu i
(Temam) OCHOBHBIX TTOHSATHN
TEMbI/JUCIUTUINHBI
[IpoaykT  camocTosTeNnbHOM  paboOThl  CTYJEHTAa,
NPEJCTAaBIAIOMMNA  co00il  KpaTkoe H3JOXKEHHE B
Pedepat (Pdp) MMCbMEHHOM  BHUJAE  MOJYYEHHBIX  pe3yipTaToB | Tembl pedepaToB
TEOPETUYECKOI0 aHAIW3a ONPEJEICHHON Hay4dyHOU
(yueOHO-HCCIIeTOBATEIHCKOM ) TEMBI
OneHouHble MaTepuasbl, BBIHECEHHBIE Ha JK3aMeH, | [lepeueHb
COCTOAT M3  DK3aMCHALMOHHBIX  OWJIETOB  C | TEOPETHUYECKUX
OKk3ameH TEOPETUUECKUMHU BOIIpOCaMH u 3aJJaHUSIMU | BOIIPOCOB U

IIPAKTUYECKOI0 XapakTepa JUIsl MPOBEPKH MPAKTUYECKUX
YMEHUH.

KOMIIJICKT THITOBBIX
3aga4

4. Ilepeyennb

KOHTPOJIbHBIX 3aJaHuH HJIN

HHBIC

MaTepHUAaJbl,

HeoOXoaMMBbIe UISi OLEHKHW 3HAHWI, YMEHHUII M HABBIKOB, XapPaKTEePU3YHIIHMX
3Tanbl (OPMUPOBAHUA KOMIIETCHIMI B IIpoIecce OCBOCHNUS JUCHUILTHHBI
[TpoBepsiemas komnereHuus: [Iposepsiemas komnerenuus: OIIK-1, OIIK-1.2

Ilpumep 3a0anus
s Trekymero kourpoJs TK1:

TecT

Bonpoc

Bapuanm bl omeema

[Tpu aOGCOMIOTHO HEYNPYTroM
yape BBITIOJHACTCS:

TOJIBKO 3aKOH COXPAaHCHUS UMITYJIbCa

TOJIBKO 3aKOH COXPAaHCHUA TOJTHOM MeXaHWYEeCKOH QHCPI'UH

TOJIBKO 3aKOH COXpaHCHHUA MOMCHTA MMITYJIbCa

MEXaHUYECKON YHEPTUn

N 3aKOH COXpaHCHUS HMITYJIbCA, U 3aKOH COXPaHCHHA MOJTHOMH

Cuna,

CCJIN:

JEUCTBYIOIIAsl  Ha
TEJI0, HEe CoBepIIaeT pabdoTy,

CHyJia MnapajljiC/ibHa HAIIPAaBJICHUIO IICPCMCIICHUS

CHuJia aHTUIIapaJUICJIbHA HAIMPABJIICHUIO IIEPEMCIICHUSA

TCJIO ITIOKOUTCS

CWJIa  HallpaBJIeHA
epeMEICHHS

nmox TyHnbIM  YITIOM

K  HallpaBJICHHIO

Panuyc-Bexrop,
IIPOBECHHBIN U3 HaJaja
KOOPJMHAT B JAHHYIO TOUKY

MECTOHAXO0KICHUE JaHHOW TOYKHU

MOJIOKEHUE JAaHHOU TOYKH

paauyc KpUBU3HBI TPACKTOPUHU JBUYKEHUS TOUKU




| [03BOJISAET OIPEACINUTH | BEKTOPHYIO CYMMY CHJI, IPUJIOKEHHBIX K JAHHOW TOYKE
OTtuet nmo saboparophoii padore (OJIP)

VYkazanus 1o opopMiIeHHUIO 0TUETa K JJabopaTopHOH padoTe.

Otuer odopmisieTcss KaXIbIM CTYIAEHTOM WHIUBUAYadbHO M JOJDKEH
COJepKaTh: HOMEP M Ha3BaHHWE padOThI, 1IeJIb pabOThl, 1aTy BBIIOJHEHMS, KPaTKoe
OIHCAHHE TEOPUH  HM3y4aeMOro BOIIPOCAa, OCHOBHBIE  XapaKTEPHUCTHUKHU
U3MEPUTENbHBIX MPUOOPOB, 3aMUCH PE3yJIbTaTOB MPSIMBIX HM3MEPEHUI U pPacuyeToB
KOCBEHHBIX H3MEpEHUl, OPOpMIICHHbIE B BHUAE TAaOMHIIBI, I'paUKH MOTy4YEHHBIX
3aBUCUMOCTEN (ecid  TpeOyroTCs), 3aluCh  BBIYUCICHUW, MPUBOJAIIUX K
OKOHYATEJIbHOMY pe3yJbTaTy, pacyeT OIIMOOK H3MEpPEHUH W OKOHYATEJIbHBIN
pe3yNbTaT ¢ yKa3aHUEM OLIMOKH U3MEPEHMUS], BBIBOIBI.

Bce rpaduku n0mKHBI OBITH BBINOJIHEHB HA MULIUMeTpoBoi Oymare. Ilpu
pacderax HeoOX0IMMO UCIOJIb30BaTh €AMHUIIBI cucTeMbl CH.

K xaxpoi nmabopaTtopHod paboTe COAEPKUTCA MEpEeYeHb BOIPOCOB Jisi 3aIMUThI
1abopaTopHOI PabOTHI.

IIpumep: JlaGoparopuas padora USMEPEHUE YCKOPEHUSA CBOBOJIHOI'O
[NAAEHU S C TIOMOILBIO MATEMATUYECKOI'O MASITHUKA
KonTpoJibHbIE BONIPOCHI:

1. KakoB BuJ 3aKOHA TApPMOHMYECKUX KOJIEOaHUI MasiTHUKA?

2. Uro Takoe kosebOaHus? cBOOOMHBIE KoieOaHUS? TapPMOHHUYECKHE KoJieOaHWs?
MIEPUOANYECKHE ITPOLIECCHI?

3. Jaiite ompeaeneHuss aMIUIUTYJbl, (a3bl, NEpPUOAa, YACTOThI, MHUKIUYECKOU
Y4acTOThI KOJIEOAHUS.

4. BeiBenute (opmyibl Al NEPUOJOB KOJIEOAHUM MPYKMHHOTO, (PU3UYECKOTO U
MaTEMaTUYECKOT0 MasTHUKOB.

5. Kak 3aBHCHT BellMYMHA g OT Treorpauueckoi mupoThl?

6. [IpuBeauTe MpUMeEphI MPAKTUIECKOTO UCTIOIB30BAHUS KOJIeOaHUN MasSTHHUKA.

Omnpoc no pasagenam (Temam):

1. AGCOIIOTHO TBEPAOE TEIIO;

2. Cxopoctb (auddepenunanbHas popma);

3. VYckopenue (muddepenuuansuas popma);

4. TaHreHuuaabHOE U HOPMAJIbHOE YCKOpEeHHUS ((POpMyYIIbI);

5. Bropoii 3akon HetotoHa (onpenenenue u ¢hopmyia);

6. Wmnynsc (onpenenenue u popmyra);

7. Pabora (onpeneneHue u popmyna);

8. 3aKkoH coxpaHEHHSs MOJHON MEXaHUYECKOM dHepruu (onpenenaeHue u popmya);
9. 3akoH coxpaHEeHHs MOMEHTa UMITyJibca (ornpezenenue u Gpopmyna);
10.Teopema IlTelinepa.

Pedepar (Pdp)
Tewmnbr pedepaTos:



. JIBI>keHue, Kak (popma CyIiecTBOBaHUS MaTepUU;

. 3aKOHBI KHHEMATUKH MEXaHUYECKOI'O JIBUKEHUS U CBA3b MEXIY HUMHU;

. JleiicTBUE cuil B 3€MHBIX YCIOBHSIX;

. MexaHnueckoe IBUKEHHE B HEMHEPLUUAIbHBIX CUCTEMAX OTCUETA;

. Tpenwue. [1onbp3a u Bpea i1 MEXaHUYECKOTO ABUKECHUS;

. 3aKOHBI COXpaHeHHUs - (PyHIaMEHTAIbHbIE 3aKOHBI TPUPOIBI;

. DHeprus — eMHas Mepa pa3IMuHbIX (POpM ABUKEHUS U B3AUMOJIEHCTBUS
MaTepuu;

8. BoiHOBBIE TTpolIecChl B TPUPOJIE U TEXHUKE;

9. JIBuKeHue Tell B pealbHbIX CpeJlax;

10. O6 ucropuu pa3Butus «Teopun OTHOCUTEITLHOCTI.

NN DN R~ WD

Ilpumep 3a0anus

Jist Tekymero kourpoJs TK2:

Tect
Bonpoc Bapuanmuvr omeema
IlepBoe Hayano | Q=AU+A
TEPMOJIMHAMUKHI s | Q=0
HU30TEPMUYECKOro mpouecca | Q=AU
MMEET BUI: Q=A
[Tpu TETJIOMPOBOAHOCTH | IEPEHOCA UMITYJIHCA M3 CJIOS B CIIOM
MIPOUCXOAAT MPOLECCHI: NepeHoca BHYTPEHHEH dHEPTrur B (hopMe TEII0ThI

BbIPAaBHUBAHUS CKOPOCTEH OJIM3JIEKALINX CIOEB
CaMOIPOU3BOJIBHOTO BBIPABHUBAHUS KOHIEHTpAIMii B CMECH
ra30B WK IUVIOTHOCTEH B XUMHUYECKH YHCTHIX Ta3ax

Huxn Kapao — oOpaTumbiii JIBYX U30XOP U IBYX U300ap
KpyTrOBOH Ipoliecc, JIBYX U30TEPM U JIBYX aauabdar
COCTOSIIIMN H3: JIBYX M30TE€PM U IBYX H30X0P
JIBYX U30TEPM U JIBYX M300ap

OTtuet nmo saboparopnoii padore (OJIP)

VYkazanus 1o opopMIiIeHHIO 0TYETa K JJabopaTopHOM padoTe.

Otuer odopmiseTcs KaKIbIM CTYIACHTOM HWHIUBUIYAIbHO U JIOJDKEH
COJIepKaTh: HOMEpP M Ha3BaHHUE padOThI, 1IeJib pabOThl, 1aTy BHIIOJHEHUS, KPaTKoe
OIMCAHHE TEOPUH  HM3y4aeMOro BOIIPOCA, OCHOBHBIE  XapaKTEPHUCTHKHU
U3MEPUTENbHBIX NMPUOOPOB, 3aMUCH PE3yJIbTaTOB MPSIMBIX HM3MEPEHUIl U pacuyeToB
KOCBEHHBIX H3MEpeHul, OPOpPMIICHHbIE B BHUAE TAaOMHIIBI, I'paUKH MOTyUYEHHBIX
3aBUCUMOCTEN  (eciid  TpeOyroTCs), 3aluCh  BBIYUCICHUW, MPUBOJAIIUMX K
OKOHYATEJIbHOMY pe3yJbTaTy, pacyeT OIIMOOK H3MEpPEHUH U OKOHYATEIbHBIN
pEe3yNbTaT C YKa3aHUEM OLIMOKHU U3MEPEHMUS], BBIBOIBI.

Bce rpaduku n0mKHBI OBITH BBINOJIHEHBI Ha MULIUMeTpoBoi Oymare. Ilpu
pacderax HeoOX0AUMO UCIOJIb30BaTh eAMHUIIBI cucTeMbl CH.

K xaxpol nmabopaTopHOi paboTe COAEPKUTCA MEpPEeYeHb BOIPOCOB Jisi 3aIMThI
1abopaTopHOI PabOTHI.



Mpumep: JlaGoparopras pa6ora OITPEJIEJIEHUE OTHOILIEHUI MOJISIPHBIX
TEIJIOEMKOCTEM I'A3A METOJ0OM AJJMABATUYECKOI'O
PACIHINPEHUA

KoHnTpoabHbIe BONIPOCHI:

1) Kakue Buanl TerioemMkocTeit Bam uzBecTHbI?

2) OT 4ero 3aBUCHUT TerIoeMKocTh ra3oB? [louemy C, > C,?

3) KakoB ¢u3nueckuii cMbICI yHUBEPCAIIBHON Ta30BOM MOCTOSHHOM R?

4) O0BsicHUTE U3MEHEHHE TEMIIEPaTyphl T'a3a B MPOLIECCE OMbITA.

5) OObscHuTe, moyemy aauadara MpU PACHIMPEHHHM Ta3a CHaJaeT Kpyde, 4eMm
U30TEepMA.

6) Uto Ha3pIBaeTCs 4YMCIOM cTerneHed cBoOojbI? Kak 3aBUCAT OT uyucia CTeneHeu
cBooonpl C, m C,? 3Has y (W3 OmbBITA), pacCUUTAUTE YHUCIO CTEIEHEH CBOOOBI
MOJIEKYJIbI BO3AYXa.

Omnpoc no pasaesnam (remam):

1. VYpaBHeHue cocTosiHUS UIeaIbHOTO Ta3a (ypaBHeHue MenaeneeBa-Kiamneiipona);
2. 3akoH ABorajapo;

3. OCHOBHOE ypaBHEHNE MOJIEKYJIAPHO-KUHETUUECKON TEOPHUH;

4. Cpennsisa KBapaTU4YHas1 CKOPOCTb;

5. BHyTpeHHsIs 3Heprus Ui MPOU3BOJILHON MAcChl m rasa;

6. Ilonnas pabota A, coBepiaemasi razom;

7. TenaoeMKOCTb;

8. TlepBoe Hauano TEPMOJAUHAMUKH;

9. Pabota B M30TepMUUYECKOM ITPOIIECCE;

10. YpaBuenue IlyaccoHa.

Pedepar (Pdp)
Tembl pedepaTos:

1. CTpoeHue BelecTBa ¢ TOUKU 3pEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH;

2. Muddy3noHHbIE TPOLIECCHI B )KMBOW U HEKUBOW MIPUPOJIE;

3. Termio0OMeH B )KUBOM M HEXXUBOU TIPUPO/IE;

4. Ilpupojia KanmWUIAPHBIX SABICHUN. KanuusapHbIe sIBJICHUS B )KUBOM U HEKUBOU
IPUPOLE;

. 3aKOHBI TEPMOJIMHAMMKH U UX POJIb B PACCMOTPEHUH PABHOBECHBIX IPOLIECCOB;

. Kpucrann, kak ¢popma cyiecTBOBaHHUSI MaTE€pHH;

. Cumbpl B MEXaHHMKE U MOJIEKYJISIPHOM (PU3HMKE;

. OHTpONHUS, KaK PYHKIUS COCTOSHUSI CHCTEMBI;

. Teopema bospliMana 0 paBHOMEPHOM PACIIPEAEIICHUH SJHEPTHUH 110 CTETICHAM
CBOOOIBI;

10. Knaccuueckas cratuctuka boiabiiMaHa;

O 0 1 O\



IIpumep 3a0anus

s Trekymero kourpoJs TK3:
KourpouasHas padora (KurP)
Tunosele 3a1auu JIsl KOHTPOJIBHOU pabOTHI

buner 1

1.JIBe rupu ¢ MaccaMu 2 KT U 3 KI' CO€IMHEHBl HUTBHIO U MEPEKUHYTHI Yepe3 OJIOK.
Haiitn yckopenue, ¢ KOTOPbIM JABUXKYTCSI TUPU U CHIIY HATSOKEHUS HUTH. TpeHuem
U Maccoi 0y10ka mpeHeOpeyb.

2.WneanpHas TeruioBas mamuHa KapHo coBeprmaeT 3a oauH mMKI padory A = 2,94
k/DK U OTHIaeT 3a LMK XOJOJWJIBHUKY KOJMYeCcTBO TemioTrhl (0> = 13,4 xJx.
Haiitn K.11.4. MaIIuHLL.

3.Paccrosnue mexnay 3apsagamu +8 HKim u -6 HKn paBHo 40 cm. Beramciauth
HaIpsHKEHHOCTh M TMOTEHUMAN TOJISI B TOYKE, JeXkKalleld MOCEepeIMHEe MEXIy
3apsIaMU.

4.JIBa 3apsga no g = 10° Kn xaxaplii Haxomsrcs Ha paccrosaud 50 cM apyr ot
npyra. Kakyro paboTy HY>KHO COBEPIIHUTH, YTOObI COJU3UTH UX JIO0 PACCTOSIHUS 5
cMm?

5.Konnencatop emkocteio 2 MKP® 3apsbkeH A0 HanpsbkeHus 20 B. Kakoit 3apsn
OyJzleT Ha 00KJIaJIKaxX ATOro KOHACHCATOPA, €CJIU K HEMY TOJAKIIOUUTD MapalijieIbHO
Ipyrol KOHAEHCATOp €MKOCThI0 8 MK®D, 3apsbsKeHHBIM 10 HampsbkeHus 32 B.
CoennHeHbl 00KIaAKU KOHACHCATOPOB, UMEIOITUE Pa3HOUMEHHBIE 3apsIbl.

buiner 2

1.IIap maccoii 1,5 kr kaTuTCs 0€3 CKONBXKEHHS MO0 TOPU30HTATBHOM TUIOCKOCTH CO
CKOpPOCTHIO 5 M/c OnpenenuTs KHHETHYECKYIO SHEPTHUIO IIapa.

2.0mnpenenute Hanbosiee BEPOSITHYIO CKOPOCTh MOJIEKYJI ra3a, INIOTHOCTh KOTOPOTO
npu nasiennu p = 40 kIla cocrasur 0,35 xr/m’.

3.JIBa mapuka ¢ maccamu m = 0,1 r Ka)XJIpli MOJIBENIEHBI B OJTHOM TOYKE HA HUTSX
mHOM 20 cM kaxzaas. [lonydnB OITMHAKOBBIN 3apsil, IMAPUKU PA3OIUIACH TaK, YTO
HuTH 06pasoBaiu yron 60°. HaliTu 3aps KaXI0ro mapuka.

4 1lapux maccoit 40 Mr, 3apspKeHHBIN 10 3apsaaa ¢ = 107 K qemkeTcs co CKOPOCTBIO
0,1 m/c. Ha xakoe paccTostHuE MOKET MPUOIU3ZUTHCS IIAPUK K MOJOKUTEITLHOMY
TOYEYHOMY 3apsany ¢q; = 2 -10° Kn?

5.Konpencatop emkocteto C; 3apsskeH no Hanpsokenus U;= 100 B. Ilpu
NapajyIeIbHOM IOAKIYEHUH 3TOr0 KOHJEHCAaTopa K He3apsbkeHHoMy ¢ C:=5
MK®D, BoipTMETp MoKazan obuiee Hanpspkenue U = 20 B. Haittu C,.

buner 3

1.Kakoe naBneHue cO34a€T KOMIIPECCOP B KPACKOIYJbTE, €CIIH CTPyS KUIAKOU
KPACKH BBITEKAET U3 HETO cO cKopocThio 20 M/c. ITnotHoCcTh Kpacku 800 Kr/m’.

2.Macca m = 10 r kucinopoma HarpeBaercs ot Temmeparypel T, = 323 K pgo
temneparypel T>=423 K. Haiitu n3mMeHeHue sHTpornuu AS, €ciu HarpeBaHUE
MPOUCXOUT U300apHUECKH.



3.Paccrosinue Mmexnay 3apsanamu ¢g;= 180 vKn u ¢,=720 uKn paBHo 60 cm
OnpenenuTs TOYKY Ha MOPSIMOM, IPOXOASIIEH yepe3 3apsibl, B KOTOPOMl HYKHO
MIOMECTUTh TPETUH 3apsJl, YTOOBI BCSI CHCTEMA HAXOAMJIACh B PABHOBECHUHU.

4 HaiiTi DHEPIUIO CUCTEMBI TPEX OJMHAKOBLIX TOYEUHBIX 3apsnoB mo ¢ = 107° Ku,
PACIIOJIOKEHHBIX B BEPIIMHAX PABHOCTOPOHHETO TPEYTOJBbHUKA CO CTOPOHOM 3 CM.

5.I1nomans IIaCTUH IUIOCKOTO BO3AYHIHOTO KoHAeHcaropa 1,1 cM® , 3a30p MexIy
HAMH 3 MM. OHeprus 3apspKeHHOro KoHzaeHcatopa 1 Mx/lx. Jlo kakoro
HAIPSKEHUS 3apsKEH KOHIeHcaTop?

Otuer no 1adoparopHoii padore (OJIP)

VYkazanus 1o opopMIIeHHIO 0TYETa K JJabopaTopHOU pabdoTe.

Otuer odopmiseTcs KaXIbIM CTYIACHTOM HWHIUBUIYAIbHO U JIOJDKEH
COJIEpKaTh:
HOMEpP W Ha3BaHWE pabOThHI, 1IeTb PadOTHI, JATy BBHITIOJHEHUS, KPAaTKOE OMUCAHUE
TEOPUU U3YYa€MOI'0 BOINPOCA, OCHOBHBIE XAPAKTEPUCTUKU H3MEPUTEIBbHBIX
NpuOOpOB, 3alUCU PE3YJbTATOB MPAMBIX H3MEPEHUNW U PACUETOB KOCBEHHBIX
u3MepeHui, opopMIIeHHbIE B BHUJI€ TaOIUII, TPadUKU MOJTYYEHHBIX 3aBUCUMOCTEH
(ecnmu  TpeOyroTCs), 3aMUCh BBIYUCICHUHN, TMPUBOASIIMX K OKOHYATEIbHOMY
pe3yabTary, pacdeT OIMOOK M3MEPEHUN U OKOHYATENIHbHBIM pe3ysbTaT ¢ YKa3aHUEM
OIMUOKU U3MEPEHUS, BHIBO/IBI.

Bce rpaduku nomKHBI OBITH BBINOJHEHBI HA MWIIMMETpoBoW Oymare. [lpu

pacdeTrax HeoOX0IMMO UCIOJIb30BaTh €AMHUIIBI cucTeMbl CH.
K xaxpnoii nmabopaTopHod paboTe COICPKUTCA MEPEYEHb BOIPOCOB JJIsi 3aIUThHI
1abopaToOpHOM paboOTHI.
IMpumep: Jlabopatopuas pabora [PAJITYVPOBKA I'AJIbBAHOMETPA
KoHTpoJibHBIE BONIPOCHI:
1. Uto o3HavaeT nporpaayupoBatb npudop?
2. Chopmynupyiite npasuia Kupxroda.
3. Crpenka rajibBaHOMETpPAa CTOUT Ha HYJIEBOM JIEJIEHWU IIKaibl, korma R =0.
Jokaxxute 310, IpUMEHUB BTOpoe npasmio Kupxroda.
4. YUto HY»HO C/eJIaTh, YTOOBI OTKJIOHUTH CTPEJIKY TaJiIbBAHOMETpA J0 MPESTLHOIO
3HAYEHUS IIKAJIbI, €CJIM OHA TyJla HEe OTKJIOHUJIACh MTPU MaKCUMAaJIbHOM 3HaueHuu R?
5. I'me Oynetr HaxoauThes cTpeika npudopa, eciu Ry =R, =0, a R # 0? Yro moxer
MIPOU30MTH C TraJbBaHOMETPOM B TOM ciyyae, ecnn DJ[C UCTOUHMKA - JOCTATOYHO
OoJbIIas BeIMYUHA?

Omnpoc no pasgenam (temam):

1. IIpomoixure ONPENEIICHHUE: «DNEKTPOCTATUUECKUM MOJIEM
15 1e) 831 10 o3 G »;

2. Ilpomomxure omnpenenenue: «HanpsskeHHOCTBIO — DJIEKTPUYECKOrO  ITOJIS
1S E1e) 81 10 o3 SO »;

3. Kak HampaBiieH BEKTOp HAINPSKEHHOCTH JICKTPUICCKOTO TIOJIS?
3akoHn Kynona (dhopmyia u BXoJd11e B He€ BEJIUYUHBI);



A R AN

CBs13b BEKTOPA HAIIPSHKEHHOCTH £ 3JIEKTPUYIECKOTO MO C TOTEHIIUAIOM (;
OnekTpuueckuid TOK. Cuia U INIOTHOCTh TOKa;

3akoH Oma (Bce BapHaHThI);

Pabota 1 MmoutHoCTh TOKA. 3akoH [[xoyins-JleHia;

1-e u 2-e npaBuna Kupxroda A pa3BeTBICHHBIX LENEH;

Pedepar (Pdp)
Tembl pedepaTos:

Al

N

9.

DJIEKTPUYECKUE SIBJICHUS B IPUPOE;

W cTOYHUKM TOKA U TaIbBAHUUYECKUE JIEMEHTHI;

Teopust MakcBeia u ee BIUSHUE Ha pa3BUTHE (DUBHUKY;

N30TponHble U aHU30TPOITHBIE TUAIEKTPUKH. CErHETORIEKTPHUKY;

IIpoBomHuKH. SIBieHME SIEKTPOCTATHUUECKOW HHAYKOMM. Pacnpenenenue
M30BITOYHOTO 3apsa B 3apsSKEHHOM MPOBOAHUKE. DKpaHbI. 3a3€MJICHHE;
OcCHOBHBIE 3aKOHBI ITIOCTOSIHHOTO TOKA;

Tox mpoBogumoctn B MeTaimax. OCHOBBI KJIACCHYECKOM JJIEKTPOHHOW TEOPHUH
AIEKTPONPOBOIUMOCTH METAJIIOB;

3akon J[xoyns-Jlenna B guddepeHnpanbHOl U UHTETrpaibHON (Popmax. 3akoH
Bunemana-®panua;

CBepXNmpoBOAUMOCTb;

10. SJ'IGKTpI/ILICCKI/II/I TOK B I'a3ax. SHGKTpOHpOBOI[HOCTB Ia30B. HOHI/ISaHI/IH MOJICKYJI

razoB. HecaMocToATENbHBIA Ta30BbIA paspsan. YJapHas WOHU3ALMS Ta30B.
CamocTOSTENbHBIN ra30BbIi pa3psa U €ro TUlbl. ['a3opa3psaHas mia3ma.

IIpumep 3a0anus

s Texkymero kourpoJs TK4:
Tecr

Bonpoc Bapuanmuvr omseema

NHIyKOMOHHBIA TOK — TOK, | BPAIIAETCS B DJIEKTPUYECKOM I10JIE
BO3HUKAIOIINI B 3aMKHYTOM | HAXOJMUTCS B MATHUTHOM II0JIE
NOPOBOAIICM KOHTYpPEC, CCJIH | HAaXOAUTCS B IEPEMECHHOM MAarHUTHOM II0JIC
KOHTYP: HaXOJUTCA B DJIEKTPUYECKOM MOJIE

MarsHuTHelii MOTOK 4epe3 | ONPEAeNsieTCs] TOKaMU, IEPECEKAIOIIMMHU ITOBEPXHOCTh
IIPOU3BOJIBHO 3aMKHYTYIO | OIIPEAEIIAeTCs BHYTPEHHUMH KPYTOBBIMY TOKAMH

MOBEPXHOCTH! OIpeIeNsIeTCs] BHEITHUMU TOKaMHU
paBeH HYJIIO

Hanpasnenue cuisl, IPaBOro BUHTA

JIEHCTBYIOIIIEH HA TOK CO OypaBuMKa

CTOPOHBI MArHUTHOTO MOJIA JIEBOM PYKH
HaXOIUTCH 110 IIPaBUILY: MIPaBOM PYKH




OTuet no saboparophoii padore (OJIP)

VYkazaaus 1o opopMIICHHIO OTYeTa K Ja0opaTopHOit padore.

Otuer odopmiseTcs KaXIbBIM CTYIACHTOM HWHIWBHIYyAIBHO U JIOJDKEH
coJiepKaTh:
HOMEp M Ha3BaHWE pabOTHI, IEeJb PadOTHI, JATy BHITIOJHEHUS, KPAaTKOE OMHUCAHUE
TEOPUH HW3Y4aeMOTO BOIPOCA, OCHOBHBIC XapPaKTCPUCTUKH H3MEPHUTEIBHBIX
npuOOpPOB, 3alUCH PE3YJIbTATOB MPSIMBIX HM3MEPEHUH M pPacyeTOB KOCBEHHBIX
U3MEpeHU, oPOpMIICHHBIC B BUJC TAOIHIIBI, TpadUKH MOTYYSCHHBIX 3aBHCHMOCTCH
(ecmu  TpeOyroTCsl), 3amUCh BBIYUCICHHUM, NPHUBOAAIIMX K OKOHYATEIbHOMY
pe3yNbTaTy, pacueT OMIMOOK M3MEPEHUN W OKOHYATENIbHBIA PE3ybTaT C YKa3aHUEM
OIIMOKU U3MEPEHMSI, BBIBOIBI.

Bce rpaduku momKHBI OBITH BBITIOJHEHBI HA MIJIIUMETpoBoW Oymare. [lpwu
pacdeTrax HeoOX0IMMO UCIOJIB30BaTh €AMHUITBI cucTeMbl CH.
K xaxnoii mabopaTopHOd paboTe COACPKUTCA MEPEYEHb BOIPOCOB IS 3AIUTHI
1abopaTopHOI pabOTHI.
Ipumep: JlaGoparopuas paGora OIIPEJEJEHUE T'OPM3OHTAJILHOM
COCTABJIIOIIEM WHAYKIIMA MATHUTHOI'O TIIOJSA 3EMJIM U
I[TEPEBOIHOI'O MHOXUTEJIA TAHT'EHC-I'AJIbBAHOMETPA

KoHTpoJsbHBIE BONIPOCHI.

1. Yto Takoe MHAYKIMS MAarHUTHOTO MOJISI?

2. Iloyemy MarHuTHas CTpeJIKa OTKJIOHSETCS IIPU IPOIYCKaHMM TOKA 4Yepe3
KaTymKy?

3. Jna uero B Hauaje pabOTbl HEOOXOAMMO YCTAaHOBUTh KaTyUIKy TaHI€HC-
raJlbBAHOMETPA B IJIOCKOCTH MArHUTHOTO MEPUANAHA 3eMIIU?

4. Kak HampaB€HO MarHUTHOE I0JI€ B IEHTPE KPyrOBOr'O MPOBOJIHHUKA C TOKOM?

5. lTlouemy HanpaBieHHE OTKJIOHEHHUS CTPEJIKH MEHSETCS MpU HW3MEHEHUH
MOJIAPHOCTH TOKA KaTYILIKHU?

Omnpoc no pasgenam (Ttemam):

1. Ilo xkakoMy mpaBWJIy HaXOJMUTCS HaIpaBJIEHHE BEKTOpPAa WHIYKIIMH MarHUTHOIO
most?

2. Cuna Amnepa. ITo kakoMy npaBUIly HAXOAUTCS HAIIpaBJIEHUE CHIIBI AMIiepa?

3. 3akon bwuo-Caapa-Jlamnaca. CBsi3b HaNpsHKEHHOCTH MAarHUTHOTO TIOJSL €
MAarHUTHOM MHAYKIIUEH.

4. MaruauTthsiii notok. Teopema ["aycca 1ist MArHUTHOTO TMOJIS;

5. Cuna Jlopenua. [1o kakoMy npaBuily HaXOJUTCS HampaBieHue cuiibl JlopeHua?

6. 3akKoH 3JeKTpoMarHUTHOW uHAyKMu Dapanes;

7. CamouHaykuusi. UHIyKTUBHOCTE;

8. DHeprus MarHUTHOTO MOJIs;

9. VYpaBHeHuss MakcBeia Uil 3JE€KTPOMArHUTHOro modisi (auddepeHuuranbHas u

UHTErpajgbHble POpPMBI);
10. Konebarenbubliit koHTYp. DPopmyiia ToMcoHa.



Pedepar (Pdp)
Tewmnr pedepaTos:

[E—

10.

Yckopurenu 3apspKEHHBIX YacThll. MarneTpoH. Macc-ClieKTpOCKOIus;

3aKOH ITOJIHOTO TOKA U ero npuMmeHeHnne. Teopema ['aycca mig MarHuTHOrO NoJIs;
Turmel MarHeTMkoB: JMa- W napa- MarHeTuku. COOTHOIIEHWE MEXIY
MOSIBJICHUSIMU JIMa- Y NTapa-MarHUTHBIX CBOMCTB BEIIECTBA;

@eppomarneru3sM. Touka Kropu. MaruutHeii rucrepesuc. lIpumenenus
(eppOMarHeTHKOB;

KBanroBass mpuposa  ¢eppoMarHerusma. MexaHU3M  HaMarHUYMBaHUS
dbeppoMarHeTka;

SIBiieHME JNEKTPOMArHUTHOW WHIAYKUMU: 3.4.C. UHAyKOuu. lIpaBuno Jlenna.
OCHOBHOW 3aKOH 3JIEKTPOMarHuTHOM MHAYKIUU (3akoH Dapanes-Jlenna.);
OnexTpuyeckuil  KoneOarenbHBId  KOHTYp. CBoOonaHble  KojeOaHus B
AIEKTPUYECKOM KOHTYPE;

[lepeMeHHBIM JIEKTPUYECKUM TOK. XapaKTEPUCTUKU NEPEMEH-HOTO TOKA.
MoOIIHOCTh TOKA;

BonHoBoe ypaBHeHHE ISl DJIEKTPOMArHUTHOW BOJIHBL. OObeMHas IJIOTHOCTh
DHEPIrUHU JIEKTPOMarHuTHOro noJis. [lorok sueprun. Bekrop IloliHTHHTA;

[[Ixana SJIEKTPOMArHUTHBIX BOJIH. PaguodacTOTHBIA M ONTHYECKUN JWAINa30H
JIEKTPOMArHUTHBIX BOJIH.

Ilpumep 3a0anus

st tekymero kourpoJss TKS:

Tect

Bonpoc Bapuanmur omeema

Yron Mexay IUJIOCKOCTSIMU

MMPOITyCKaHUuA ABYX | YBCIIMYUTCA B 2 pasa

MOJIIPU3aTOPOB paBeH 45°.
Eciu yron ysemnunth B 2
pasa, TO HWHTCHCHUBHOCTH
CBETa, IMPOILEANIETO uepe3
00a nossipu3aTopa

yMEHbIIUTCS B 4 pa3a
CTaHET PaBHOM HYJIIO
YMEHBIIUTCA B 2 pasa

Yron magenus syda Ha | 0,71.(OTBeT yka3aTh C TOUHOCTBIO 10 COTHIX)

TpaHUIly [BYX Cpe€J paBeH
45°,
60°,
OTHOCUTEJIbHBIN I10Ka3aTeNb
IIPEJIOMIIEHUS] COCTABJISIET

yroJl TpPENOMIICHHS -
npu 3TOM

IIpu nepexone ceera u3 HaIlpaBJICHUE PACIIPOCTPAHEHUS
BaKyyMa (BO3yX) B KaKyl0- | CKOPOCTb PacIpOCTPaHEHHUS

100 ONTHYCCKHU JJIMHA BOJIHBI

IPO3pavHyIo cpeny (BOmy, YacToTa KoJieOaHUH B CBETOBOM BOJIHE

CTEKJIO) OCTaeTCs
HEU3MEHHOI. . .




OTuet no saboparophoii padore (OJIP)

VYkazanus 1o opopMIICHHIO OTYETa K JJa00paTopHOM padoTe.

Otuer odopmiseTcs KaKIbBIM CTYIACHTOM WHIWBHIYyAIbHO U JIOJDKEH
COJIEPIKaTh:
HOMEp W Ha3BaHWE padOTHI, IEeJTb PadOTHI, JATy BBHITIOJHEHUS, KPaTKOE OMHUCAHUE
TEOPUH HW3y4aeMOTO BOIPOCA, OCHOBHBIC XapaKTCPUCTUKH H3MEPHUTEIbHBIX
npuOOPOB, 3alUCH PE3YyJbTATOB MPSIMBIX HM3MEPEHUH M PacyeTOB KOCBEHHBIX
U3MepeHuid, opopMIIeHHBIC B BHJIEC TaONHIBI, TPa@UKH MOTYyUYEHHBIX 3aBUCUMOCTEH
(ecmu  TpeOyroTCs), 3amUCh BBIYMCICHHNA, TPUBOAAIUX K OKOHYATEIHHOMY
pe3yNbTaTy, pacdyeT OIMIMOOK M3MEPEHUN W OKOHYATENIbHBIA PE3ybTaT C YKa3aHUEM
OIIMOKU U3MEPEHHSI, BBIBOIBI.

Bce rpaduku momKHBI OBITH BBITIONHEHB HAa MIJTUMETpoBOW Oymare. [lpwu
pacdeTrax HeoOX0MMO UCITOJIB30BATh €AMHUITBI cucTeMbl CH.
K xaxmoit nmaGopatopHoil paboTe COAEPKUTCS IMEPEUYEHb BOMPOCOB JUISI 3AllUThHI
nabopaTopHOI pabOTHI.
Ipumep: Jlaboparopnas pabora [IPOBEPKA 3AKOHA MAJIFOCA

KoHTpoJsbHBIE BOIIPOCHI.

1. Kakoii cBeT Ha3bIBa€TCsl TIIOCKOMOISIPU30BAHHBIM?

2. B 4eM COCTOUT SIBJIEHUE JIBOMHOIO JIyYENPEIOMIICHUS ?

3. YUro Takoe onrthueckas ocb? Kakue IUIOCKOCTHM B KpPHCTaJUIE HAa3bIBAIOTCS
TJIABHBIMU?

4. ChopmynupyiTe 3aKOHBI TTOJIIPU3AIIIH.

5. Ykaxxure criocoObl MOTyUYeHuUs MOJISIPU30BAaHHOTO CBETA.

Omnpoc no pasgenam (temam):

1. EcTecTBEHHBIN U MOAAPU30BAHHBIN CBET;

2.3axoH Mamtoca. 3akon bprocrepa (hopmyiibl);

. Uurepdepennuus, ycnoBrue nHTEpPEPEHIIMOHHBIX MAKCUMYMOB;
4. Mudpakuus. YcnoBue 1uppakiiuOHHBIX MAKCUMYMOB;

5. Jlucnepcus v ee mpOosIBICHUS,

6. TernnoBoe U3iIy4eHHe.

7. AGCOIIOTHO YEPHOE TEJIO.

8

9

1

W

. 3akon Credana-boabimMana.
. 3akoH cmenieHus BuHa.
0.Dotorpdexr. YpaBuenue DiiHITeHHA 111 BHEITHETO oToddPexTa.

Pedepar (Pdp)
Tembl pedepaTos:

1.ITonocel paBHoi TonuuHbl. Konbua Heiorona. Ilpumenenue uHTepdepeHUUU B
TEXHHUKE.
2. JIlucnepcuonHslil cektp. [I[puMenenue aucnepcun.



3.Ilonspusanys cBeTa IpH €ro OTPAKEHUU U MPETOMIICHUH.
4.1TonHoe (BHYTpEHHEE) OoTpaxeHue cBeTa. [IpeaenbHblil yroa moJHOrO OTPaXKEHUS.

CBETOBO/IBI.

5.Bpamienne  mmockoctu  nossipusaumu.  [lomsgpumerpusa.  [Ipumenenue wu

HCITIO0JIb30BaHUC ITOJIApU3aAIU B HAPOAHOM XO3SMCTBE.

6.Ilpumenenue BHemHero Gororpdexra B TEXHUKE.

7.Buytpennuii GoTo3P ekt u ero npuMeHeHusl.

8.laBnenue ceera. KBantroBoe o0ObsiCHEHHE JaBJICHUS CBETA.

9.®ororddext B momynpoBoaaukax. dpdext Hemobepa.

10.ITonspusanust npu NPOXOXKIECHUU CBETA 4Yepe3 HEKOTOpbIE KPUCTAUIbl. 3aKOH

Mautroca.

Ilpumep 3a0anus

s tekymero koutpoJs TK6:

Tunossle 3a1a4u AJ11 KOHTPOJIBHON PaOOTHI.

buner 1

1.

4,

HaliTu MarHuTHBIM MOTOK Yepe3 IJIOMIAlb MONEPEYHOI0 CeUeHus: KaTymku (0e3
CEp/ICUHMKA), UMEIOIEeH Ha Ka)XJOM CaHTHUMETpPE JUIMHBI n = 8 BUTKOB. Paauyc
coJieHoHuJa ¥ = 2 ¢M, CHJia ToKa B HeM [ = 2A.

[Tydgox Genoro cBera MajgaeT HOPMaJIbHO HAa CTEKJISTHHYIO TIJIACTUHKY, TOJIIIMHA
kotopoit d=0,4mkm. Ilokazatennr mnpenomseHus crekna n=1,5. Kakue aIuHbBI
BOJIH, JIeKallMe B Ipenenax BuauMoro crekrpa (ot 4-10* mo 7-10™* mm),
YCUJIMBAIOTCS B OTPAKEHHOM ITyuke? YacTuia HaxoauTca B NOTEHIMAIBLHOU siMe
MIUPUHOMN [/ ¢ OECKOHEYHO BBICOKMMH CTEHKaMU B OCHOBHOM COCTOSIHMH. Haittu
BEPOSATHOCTH HAXOXKICHHUS YaCTHIIBI B MHTEpBaie [/4 < x <1/2.

HaiiT MmOJHYI0 SHEpPrui0, MOMEHT HUMITYJbCa 3JEKTPOHA U €ro BO3MOXKHBIE
NPOEKIMHU B BO30YXJACHHOM COCTOSIHUU 3d B aTOME BOJAOPO/A.

Haiitu nedext macc, 3HEpruio CBSI3U U yACIbHYIO SHEPTHIO CBSI3H siIpa a30Ta.

buner 2

1.

JIBe KaTymkd HaMOTaHbl Ha oOmMid cepaeyHuk. HalTu uX B3auMHYIO
WHIYKTUBHOCTB, €CIIM MPU CKOPOCTH U3MEHEHUW CWJIBI TOKA B MEPBOM KATYILIKE
dl/dt = 3A/c Bo BTOpO# Katymike HHAYKTUBHOCTH uHayuupyercs DC &= 0,3B.
Beruncnuth paauycsl nepBbIX ITH 30H DpeHensd s cilydyas IUIOCKOM BOJIHBL.
PaccrosiHre OT BOJIHOBOI MOBEPXHOCTH 10 TOUKH HAaOM0AeHUS paBHO IM. [[nuna
BOJIHBL A=5-10"M. ®oToH ¢ sHeprueii 0,51 MaB B pe3yiabraTe KOMITOHOBCKOIO
paccesHus OTKIOHMICA Ha yron 180° .OnpenennTs 100 SHEPTUH B MPOLEHTAX,
OCTAaBIIYIOCS Y PaccessHHOro ()oTOoHa.

HailiTu mojHyio SHEpPrui0 U MOMEHT HMITyJbCa BJEKTPOHA B BO30YKIEHHOM
COCTOSIHMM 3p B aTOM€ BOJOPO/A.

Haiitu sHepruro M UIMHY BOJHBI (POTOHA, HCIYCKAaeMOIo IpHU NEPEXojie
JIEKTPOHA B aTOME BOJOPOJIA CO BTOPOT0 SJHEPreTUYECKOT0 YPOBHS Ha IIEPBBIM.



buner 3

1. Hanps’>keHHOCTP MarHMUTHOIO TOJII B LEHTPE KPYroBOrO BHUTKAa C MAarHUTHBIM
MOMEHTOM pn=1,5 AM®> paBHa 150 A/M. Onpenenure: 1) paguyc BUTKa; 2) CHILy
TOKa B BUTKE.

2.CKOJBKO IITPUXOB HA 1MM JJIMHBI UMeeT AU(PaKUUOHHAs PELIETKA, €CIIH 3eJIeHas
munus prytH (A=5461A) B cnekTpe mepBoro nopsnka HabGIOAAETCS TOJ YIIOM
0,33 paguan?

3.Yron paccesnus GpoToHa ¢ sHeprueii 1,2 M>B Ha cBobogHOM dnekrpone 60° Halitu
HHEPIHUI0 PACcCESHHOrO (POTOHA U AJIEKTPOHA OTHAYM.

4.3a xakoe Bpems pacnajercs 1/4 HadaabHOro KOJMYECTBA AJIE€P PagUOAKTUBHOIO
HYKJIMJa, €CJIU EPUOJ nojypacnaaa 24 yaca?

OTuet no saboparophoii padore (OJIP)

VYkazaaus o opopMIICHHIO OTYETa K JJa00opaTopHOi padoTe.

Otuer odopmiseTcs KaXKIbBIM CTYIACHTOM WHIWBHUIYyAIBHO U JIOJDKEH
coJiepKaTh:
HOMEp W Ha3BaHWE pabOTHI, IEeJb PadOTHI, JATy BBHITOJHEHUS, KPAaTKOE OMHCAHUE
TEOPUH HW3y4aeMOTO BOIPOCA, OCHOBHBIC XapaKTCPUCTUKH H3MEPHUTEIbHBIX
npuOOpPOB, 3alUCH PE3YJIbTATOB MPSIMBIX HM3MEPEHUH M pPacdeTOB KOCBEHHBIX
U3MepeHU, oPOpMIICHHBIC B BUJC TAOIMIIBI, Tpad)UKH MOTYYCHHBIX 3aBHCHMOCTCH
(ecmu  TpeOyrOTCs), 3amUCh BBIYUCICHHM, NPUBOAAIIMX K OKOHYATEIbHOMY
pe3yNbTaTy, pacueT OMIMOOK M3MEPEHUN U OKOHYATENIbHBIA PE3ylbTaT C YKa3aHUEM
OIIMOKU U3MEPEHMSI, BBIBOIBI.

Bce rpaduku momKHBI OBITH BBITIONHEHBI HA MIJIIUMETpoBOoW Oymare. [lpwu

pacdeTrax HeoOX0IMMO UCIIOJIB30BaTh €AMHUIIBI cucTeMbl CH.
K xaxnoii mabopaTopHOW pabOTe COACPKUTCA MEPEYEHb BOIMPOCOB IS 3aIUTHI
nabopaTopHOi pabOTHI.
Mpumep: JIaGoparopuas pabora BHEIITHUN ®OTODDDPEKT
KoHTposbHBIE BOPOCHI

1. Yro Takoe ¢poton? Hanuiure Gopmysibl €ro XapakTepUCTHK;

2. Jaiite hopMyaupoBKY BHEIIHETO GpoTorddexTa;

3. Yro npoucxoaut ¢ GOTOHOM, aAAIOIIMM Ha TPaHUIly MEeTaJlja;

4. YTo mNpOUCXOTUT C DIJICKTPOHOM B METaie TMOCIe €ro B3auMOJEHCTBUSA C
dhoToHOM?

5. Urto HazbiBaeTcsi paboToii Beixona? Ubs 3TO XapakTepucTuka?

6. [laiiTe onpeaenenne KpacHou rpanuiibl porodddexra;

7. UTO Takoe TOK HACHIIIECHUSA?

8. Jly1s uero Hy>KHO 3anuparoliee HanpsiKeHue?

Omnpoc mo pasagesnam (Ttemam)

1. Yro Takoe BoiHbI Ae bpoiins?
2. Dddexr Komnrona. PaccessHubil (HOTOH U 3JEKTPOH OTAAUU?



3
4
3.
6.
7
8
9.
1

TynnenbHbIN 2P heEKT;

Crpoenue aroMa BOA0pO/ia. DHEPreTUUYECKUE YPOBHU;
bo3oHbl 1 epMUOHBI — UTO K HUM OTHOCHUTCA?
[Toctynarsl bopa;

DJIEKTPOHHAS U ABIPOYHAS IPOBOJAUMOCTH;

CBolicTBa aTOMHOTO S1pa;

[lepuona momypacnana. YpaBHEHUS 0- U [3-pacnajios;

0. Jledext macchl.

Pedepar (Pdp)
Tewmbl pedepaTos:

el S

5
6.
7.
8
9.
1

O¢ddext BaBunoBa-UepeHkoBa v €ro MPUMEHEHHE B SIIEPHON (PU3HKE;

K ucropun otkpertus 3¢ dexra Komnrona;

SArnenue cepxnpoBoaumocty 1 dhdext Kynepa;

Judpakiusi peHTTeHOBCKUX Jydeld U ee MPUMEHEHHE B PEHTTEHOCTPYKTYPHOM
aHaJIM3€e U PEeHTTC€HOBCKON CIIEKTPOCKOIHH;

["onorpadust — ucTopust OTKPHITHS U €€ IPUMEHEHHUE;

SInepHbI MAarHUTHBIA PE30HAHC U €r0 IPUMEHEHUE B TEXHUKE;

[TpoGiieMs! siiepHON PHEPTETUKN Ha COBPEMEHHOM JTarle;

ATOMHAas U si/IEpHAasi SHEPTeTHKA CETOIHS U 3aBTPa;

SnepHble peakiuu B HAyKe U TEXHUKE;

0. ITpo6sieMbI TEPMOSIEPHOTO CHHTE3A.

IIpomexyTounasi arrectauuss OM1:
Bomnpocs! k 3k3ameny (1 cemecTp)

XN B W=
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Cucrema orcuera. CKOPOCTb.

Y CKOpEHHE U €T0 COCTABIISAIOIIHE.

VYrioBasi CKOPOCTh U YTIIOBOE YCKOPEHUE.

3akonsl HeroTOHA.

Heunepunansueie cucteMbl oTcuera. CUiibl UHEPLIMH.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PaGota cuibl.

KoncepBarusHbie cuibl. [loTeHnManpHas sHeprus.

3aKOH COXpaHEHUS MOJHOM MEXaHUYECKOW SHEPIUH.

Teopema Ilreitnepa.

Kunernueckas sHeprus Bpalarouerocs teia.

OCHOBHOI 3aKOH JUHAMUKH BPAIIATEIIbHOTO ABUXKEHUS.

3aKOH COXpPAHEHUSI MOMEHTA UMITYJIbCA.

YpaBHEHHE COCTOSIHUSA UICATIBHOTO rasa.

OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKOW TEOPUU UICATTbHBIX ra30B.
3akoH MakcBeiia 0 pacipeiesIEeHUH 10 CKOPOCTSAM TEIUIOBOTO JIBUKEHUS.
CpenHee 4nCI0 CTOIKHOBEHUN U CPEIHSS ITTMHA CBOOOHOTO MpoOera MOIeKyI.
BHyTpeHHSIS1 SHEPTHUS CUCTEMBL.



19. Pabora ra3a mpu ero paciuapeHum.

20. IlepBoe Hauano TEPMOAMHAMUKH U €r0 MPUMEHEHUE K U30IPOLIECCaM.
21. TennoeMKOCTh UICANTBHOTO rasa.

22. Kpyrosoii mpoiiecc (IIUKJI).

23. ukn Kapso.

24. DneKTpUYEeCKui 3apsl. 3aKOH COXPAHEHUSI JIEKTPUUECKOTro 3apsiaa.
25. BizaumopeiicTtBue 3apsaa0B. 3akoH KymnoHa.

26. Dnexrpuyeckoe nojie. HampsxeHHOCTb MOJsl.

27. DIEeKTPUYECKUU TUMOJb.

28. Tlotok BekTopa HanpsbkeHHOCTH. Teopema Octporpanckoro-I'aycca.
29. Tlotenmuain 3neKTprudeckoro nojs. Pabora ro nepeMmenieHuro 3apsja.
30. DineKkTpuvecKoe Mmoyie B AUIIECKTPUKE.

31. IIpoBogHuKH B 3JIeKTpUuecKkoM mnoJjie. EMxkocts. KoHneHcaTopsl.

32. DHeprus 3JeKTPOCTATUUECKOTO MOJISI.

33. DOnekrpudeckuit Tok. Cuia U MIOTHOCTh TOKA.

34. 3axon Oma 1t OZHOPOJIHOTO MPOBOIHHKA.

35. CTOpOHHHE CUJIBI.

36. 3axon Oma 1l HEOJJHOPOJHOTO Y4acTKa LIETH.

37. Pabota u MmontHOCTh TOKa. 3akoH [[xoyns-Jlenna.

38. IlpaBwmia Kupxroda /st pa3BeTBICHHBIX IIETIEH.

Tunosble 3a1aun

1.MaxoBuk Bpamaercs ¢ yrioBoit ckopoctbio 180 06/mMunH. C HEKOTOPOTO MOMEHTA
BPEMEHH OH Hayaj TOPMO3MTHCS C YIJIOBBIM ycKopeHueM 3 pax/c’. Uepes kakoe
BpeMmsi OH ocTaHoBUTCs? Kakoe uyncio o60poTOB OH MPHU 3TOM COBEPILUT?

2.Teno maccoit 4 Kr U3 COCTOSIHUSI TOKOSI HAYMHAET CKOJIb3UTh 10 HAKJIOHHOMW
IJIOCKOCTU BBICOTOM 0.5 M M JuIMHOM | M M IPOXOAUT K OCHOBAHHWIO HAKIOHHOM
IJIOCKOCTH CO CKOpOCTHIO 2,5 M/c. HailTn ko3 pULIMeHT TpeHus Tena o0 IIOCKOCTh
Y KOJIMYECTBO TEIUIOTHI, MOJIYYEHHON NpU TPEHUU

3.B Oannone Haxonutcd ra3 npu temneparype 17 °C. Bo cKoIbKO pa3 yMEHbIIUTCS
nasieHue rasa, eciau 40% ero BelifeT U3 OajuioHa, a TeMIeparypa MOHU3UTCS Ha
10 °C?

4.B 3akpbeIToM cocyzie 00bemMoM 25 1 Haxoautcs 60 r kuciopoaa u 300 r aprona .
Hasienue cmecu 0,5 MIIa. Haiitu Temrneparypy 1 MOJISIPHYIO MacCy U IJIOTHOCTh
CMECH.

5.JIByXaTOMHBII Ta3 B KOJIUYECTBE 2 MOJIb HAIPEBAIOT MPHU MOCTOSHHOM 00BEME J10
temriepatypbl 289 K. ompenennTh KOJMHMYECTBO TEIJIOTHI, KOTOPOE HEOOXOIUMO
COOOMINTH Ta3y, YTOOBI YBETUYHUTH €TO JIaBJICHHUE B 3 pasa.

6./IByxaroMHOMy ra3y cooOmeHo konuuectBO TemnoTel 2,093 x/x. Ta3
pacmmpsercs uzodapuuecku. Haiitu paboTy pacmvpenus raza

7.J1Ba OIMHAKOBBIX 3aPSIKEHHBIX IIAPHUKA, PACIIONIO0KEHHbBIE HA paccTOsTHUM T = (0,2 M,
B3aMMOJENCTBYIOT ¢ cuiod 1 MkH. J[o kakoro moreHuuana 3apspKeHbl IAPUKH,
ecnu ux quameTpsl D =1 cm?

8.Konnencarop emkocteio 4 MK® 3apsbkeH A0 Hanpsbkenus 10 B. Kakoit 3apsin



OyzaeT Ha OOKJIaJKaX 3TOT0 KOHJEHCATOPa, €CIIA K HEMY MapaJlIeIbHO MOAKIIOYUTD
JPYroil KOHJEHCATOp €MKOCThio 6 MK®D, 3apspkeHHbIM 10 Hampsikenus 20 B ?
CoennHeHbl 00KIaIKU KOHAEHCATOPOB, HMEIOLIUE OJTHOMMEHHBIE 3apsi/ibl.
9.BonbT™METp, MOAKIIOYEHHBIM K UCTOYHHMKY TokKa ¢ DJIC =120 B m BHyTpeHHUM
conporuBienueM 1 =500 Owm, mnoxkaseBaect 118 B. Haltn BHyTpeHHee
COMPOTHUBJIEHUE BOJILTMETPA.
10. Akkymynarop ¢ BHyTpeHHUM comnpotuBiienreM = 0,08 Om npu toke [, = 4 A
OTJIa€T BO BHEIIHIOIO 11eTb MOITHOCTH P = 8 BT. Kakyo MOIIHOCTh OT/AET OH BO
BHEIIHIOIO 1EMb pu Toke [, = 6 A?

IIpomexyTounasi arrectanust OM2:
Bonpocs! k 3k3amMeny (2 cemecTp)

MaruauTHoe nosne. BekTop HHAYKIIMY MarHUTHOTO TOJIS.

Cuiibl AMmriepa.

3akoH buo-Casapa-Jlamnaca. HanpsskeHHOCTP MArHUTHOTO TOJIS.
3aKOH MOJHOTO TOKA JJIi MArHUTHOTO MOJISl B BAKyyMeE.

MaruautHbi 1oTok. Teopema ["aycca 11 MarHUTHOTO ITOJIA.

Cuna Jlopenna.

SBnenne Xoa.

SIBneHne PNEKTPOMAarHUTHOW WHYKIIUH.

Camounnaykuusa. MHTyKTUBHOCTb.

DHeprus MarHUTHOTO TOJISL.

MarnuTHble MOMEHTBI aTOMOB.

MarsuTtHOE 110J1€ B BEILIECTBE.

HanpsixkeHHOCTh MarHuTHOTO OJISL. OTHOCUTENBHAS MarHuTHas
MIPOHUIIAEMOCTb.

14. OcnoBbl TeOpun Makcsesna At 3JIEKTPOMATHUTHOTO TOJIA.

15. KonebarenbHblil KOHTYP.

16. CBobOonHbBIC HE3aTyXaroue KoJeOaHus.

17. CBobOonHbIE 3aTyXaroIINe KoJaeOaHusl.

18. BoJsHOBBIE ITPOLIECCHI.

19. DnekTpomMarHUTHBIE BOJIHBI.

20. DHeprus 3NEKTPOMArHUTHBIX BOJIH.

21. CBeTOBbBIE BOJIHBI.

22. HutepdepeHius cBETOBBIX BOJH. KOrepeHTHOCTD U €€ OCYIIECTBICHUE.
23. Jludpaxius cera. [Ipunmun ['oitrenca-Openens. Meron 300 Openens.
24. Jludpaxius Ha KPYTIOM OTBEPCTHUH U JIUCKE.

25. ®otoaddexr.

26. Macca u umnyJsc (potoHa. /[BolicTBeHHas MpUpoJia CBETA.

27. JIBOWCTBEHHas KOPITYCKYJISIPHO-BOJIHOBAsI IPUPOJA MUKPOOOHEKTOB.
28. BeposTHOCTHBINM CMBICI BOJH A¢ bporns.

29. CoOTHOLIEHHE HEONIPEAETIEHHOCTEN.

30. VYpasuenue llIpegunrepa.

31. TynHenbHbIN dhPEKT.
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32. ATtom Bojsopoa.

33. MexaHUYECKUN U MarHUTHBIA MOMEHTBI 3JIEKTPOHA B aTOME.

34. [lpuHIMN TOXIECTBEHHOCTH MUKPOUYACTHIL. BO30HBI U (hepMHOHBI.
35. IloHATHE O KBaHTOBBIX CTaTUCTHKAX bo3e-OnHmrerHa u @epmu-/lnpaka.
36. DIEKTPOHHO-ABIPOYHOU MEPEXO/I.

37. OCHOBHBIE CBOWCTBA U CTPOCHUE A/IpA.

38. DHeprus CBSI3H SAEP.

39. SlnepHble CUIIBL.

40. Snepnbie peakuuu. LlemHo# pouecc AeIeHUs saep.

41. TepmosiiepHbIC PEAKLIHH.

42. PaanoakTHUBHOCTE.

Tunosble 3a7a4M K IK3aMCHY

l|.MaruuTHbIii TOTOK Yepe3 3aMKHYThIH MNPOBOJHUK corpoTuBieHuem 0,5 Om
paBHOMepHO yBenuumicsi ¢ 4 BO nmo 12 B6. Kakoii 3apsa mpomien uepes
MIONIEPEYHOE CEUEHUE TPOBOIHUKA?

2.0nektpoH ¢ sHepruerd 300 3B nBmkeTcs NEpnEeHIMKYJAPHO JIMHUAM WHIYKIHAH
MarHuTHOTO MoJis ¢ HanpsbkeHHOCThI0O H =465 A/m. Onpenenuts cuiny Jlopenua,
CKOPOCTb U PaIlyC TPACKTOPUHU IIEKTPOHA.

3.IlnockoBeInmykias JinH3a ¢ R =4 M BBINYKJION CTOPOHOW JIEKHT HA CTEKJISIHHOW
mwiactuHe. OnpenenuTs MJIMHY BOJHBI MAJAlOIIETO CBETA, €CIU PAJAYC ISATOrO
CBETJIOTO KOJIbILIA B OTPAKEHHOM CBETE PAaBEH 3 MM.

4.0npenenuts paguyc OsaToil 30HbI OpeHens, eclii paauyc BTOpoil 30HbI DpeHens
IS TUIOCKOT'O BOJIHOBOTO (PPOHTA 2 MM.

5.DHepreTuueckas CBETUMOCTH YepHOro Tena Re = 10 kB1/M® . Onpenenurs AIMHY
BOJIHBI, COOTBETCTBYIOILYIO MaKCUMYMY CHEKTPaIbHOU IUIOTHOCTH
SHEPreTUYECKON CBETUMOCTH 3TOrO Tea.

6.Kakoe KomuuecTBO 3HEpruM ¢ 1 cM® MOBEPXHOCTH 3a | ¢ M3IydaeT 4epHOE TEJo,
€CJIM U3BECTHO, YTO MaKCUMaJIbHas CHEKTPaJIbHAS IUIOTHOCTh €r0 SHEPreTHUYECKOM
CBETUMOCTH IPUXOIUTCS HA IJIMHY BOJIHBI 484 HM?

7.Kanmuit ocsemaerca cBeToM ¢ JiMHOM BOJIHBI 400 HM. OnpenenuTs HaMMEHbIIEEe
3aJiep KUBalolllee HampspKeHHe, Mpu KoTopoM (OTOTOK mpekpaniaercs. Pabora
BEIXO0J1a 2.2 3B.

8.Kpacnas rpanuna doroaddexra A, = 500 um. Onpenenuts : 1) paboty BbIXoaa
JIEKTPOHOB M3 JTOr0 METalla; 2) MaKCUMaJIbHYI CKOPOCTb 3JIEKTPOHOB,
BBIPBIBAEMBIX U3 MeTasia cBeToM ¢ A = 400 HM.

9.HaiiTu sHepruio ¥ AIUHY BOJHBI (POTOHA, UCITyCKaeMOT0 IIPU MEPEXO0/I€ INEKTPOHA
B aTOME BOJIOPOJIa C BTOPOI'0 SHEPTETUYECKOIO YPOBHSI HA MEPBHI.

10. 3a kakoe Bpems pacmaneTcs 1/4 HauaabHOTO KOJMYECTBA SJEP PaAUOAKTUBHOTO

HYKJIMJA, €CIU MIEpUOJI oypacmaaa 24 yaca?
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