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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

KomrieTeHIIMM 1 MHIUKATOPBI, popMHUpyeMbIE y 00YYAIOIIHMXCS:

KOI[ 1 HAMUMCHOBAHUE KOMIICTCHIINHU KOI[ 1 HAMMCHOBAHUC HHIAWKATOpPa

OIIK-1 — CrnocobeH MCcmoab30BaTh
MOJIOYKEHHS, 3aKOHBI 1 METOBI
CCTCCTBCHHBIX HaYK 1 MaTeMaTuKu Jid
pelIeHus 3a/1a4 HHKEHEPHOI
IEeSITEILHOCTH

OIIK-1.2 — JleMOHCTpUpYET 3HAHUSA MOJ0KEHUH,
3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK

2. MecTo nucuMiuinebl B ctpykrype OIl
[IpenmecTByromue AMCHUILIUHBL (MOayn), npaktuku, HUP, np.  Her
[Tocnenyroume qucuumiuasl (Moaynu), npaktuku, HUP, np. T'MA

3. CTpyKTypa U coaepkaHue IUCHUILIHMHBI
3.1. CTpyKTypa 1M CHUILIHHBI

st ounoit popMbl 00ydeHUsI

Bun yuebHo# paboThI Bcero | Bcero CemecTtpbl
3E 4acoB 1 2
OBIIAA TPY JOEMKOCTD INCHUITJIMHBI 12 432 252 180
KOHTAKTHAS PABOTA* - 210 106 104
AYJIMTOPHAA PABOTA 4,82 174 84 90
Jlexuuu 1,94 70 34 36
[IpakTryeckue (CEMUHApPCKUE) 3aHATHUS 1,94 70 34 36
JlabopaTtopHbie pabOTHI 0,94 34 16 18
CAMOCTOATEJIBHAS PABOTA OBYUYAIOHIET'OCA 7,18 258 168 90
IIpopaboTka yueOHOTO MaTepHana 5,18 186 132 54
KypcoBoli npoekr - - - -




KypcoBas pabdota

[ToaroroBka K mpOMEKYTOUYHOM aTTECTAlUN

36 36

IIpomexxyTOUHAs aTTECTALNS:

3.2. Copep:xkanue IUCHUIUIMHBI, CTPYKTYPHPOBAaHHOE IO pasgejamMm M

BHJIaM 3aHATHH

Paznennl Pacnpenenenue ®opmbl 1 | HAEKCH MHIUKATOPOB
AUCTATITAHBL S TPYAO0EMKOCTH BH (hopMupyeMbIX
§ 1o BUJIaM y4eOHOH paboThl | konTpoIS KOMITETCHITHIA
o = O 2 O
Tl ElE e
Paznen 1: 66 10 6 10 40 TK1 OIlK-1.2-3
dusznyeckue OIK-1.2-Y
OCHOBBI OIlK-1.2-B
KJIACCUYECKOU U
PEIATUBUCTCKOMN
MEXaHUKHU
Paznen 2: 64 10 4 10 40 TK2 OIIK-1.2-3
MornexysipHas OIIK-1.2-y
— OINK-1.2-B
TEPMOJIMHAMHKA.
Paznen 3: 86 14 6 14 52 TK3 OIIK-1.2-3
DIEKTPUUIECTBO OIIK-1.2-Y
OIIK-1.2-B
DKk3amMeH 36 36 OM1 OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
Hroro 3a 252 34 16 34 168
1 cemectp
Paznen 4: 50 12 8 12 18 TK4 OIIK-1.2-3
Maruetusm OIIK-1.2-Y
OIlK-1.2-B
Paznen 5: 48 12 6 12 18 TK5 OIIK-1.2-3
Orntuka. OIlK-1.2-Y
OIIK-1.2-B
Paznen 6: 46 12 4 12 18 TK6 OIIK-1.2-3
DNeMEeHThI OIIK-1.2-Y
KBAHTOBOH (PU3HKH. OlIK-1.2-B
OCHOBBI aTOMHOU U
SIEPHON (PU3UKH.
DKk3aMeH 36 36 OM2 OIIK-1.2-3
OIIK-1.2-V
OIIK-1.2-B
HWroro 3a 180 36 18 36 920
2 cemecTp
HNTOT'O 432 70 | 34 70 258

3.3. Conep:kanme TMCIUTIAHBI




Paznen 1. Pusnyeckrie OCHOBBI KJIACCUYECKOW U PEASATUBUCTCKON MEXAHUKH:

ITpenmer bu3ukn. GU3MUIECKHe OCHOBHI KIIaCCHYSCKONW MexaHUKu. Kunemarnka
MatepuanbHoi Touku. Cucrema orcuera. CKOpPOCTb. YCKOpPEHHUE U €ro
cocTapisitonue. J[BukeHue Tena, OpPOIIEHHOTO MOJ YIJIOM K TOPU30HTY. YTJoBas
CKOpPOCTh M YIJIOBOE yCKOpeHHE. /[MHaMuKa maTepuaibHOM TOYKH. lIepBblil 3aKoH
Herorona. Macca u cuibl. Bropoit 3akoH Hetotona. Tperuii 3akoH HeroToHa. 3akoH
JIBMOKEHUSI LIEHTpa MHEpHuu cucteMmbl. Hennepimanbubie cuctembl orcuera. CHIlbl
uHepuuu. Pabora u sHeprus. 3akoHbl coxpaHeHus. OCHOBHBIE MPEJICTABICHUS O
3aKOHAX COXpaHEHHUsA. 3aKOH COXpaHeHHs wumnyibca. Pabora u  sHeprus.
KoHcepBaTuBHbBIE CUIIBL. 3aKOH COXPAHEHUS MOJHOM MEXAHWYECKOW PHEPruu. Y aap
a0COIOTHO ynpyrux Teil. Yaap aOCOMIOTHO HEynpyrux Tei. Jluccumanus >Hepruu.
JlnHamMuka BpalmareabHOTO JBUXE€HUA. MomeHT wuHepuuu. Teopema llltelnepa.
Kunernueckas sHeprus BpamieHus teixa. MomeHT cuibl. PaboTa mo BpaiieHuro Tena.
OCHOBHOWM 3aKOH JWMHAMHUKHK BpaIllAaTeIbHOTO JBWKEHUS Tena. OmnpeneneHue
MOMEHTa UMITyJIbCa. 3aKOH COXpPaHEHUS MOMEHTa UMITyJbca. [I[puMeHeHue 3aKOHOB
JMHAMUKN TBEPAOTO Tela. DJIEMEHThl MEXAHUKHU KUJIKOCTEW W ra3oB. /aBieHue B
JKUJKOCTH W ra3e. YpaBHEHUE HEPA3pbIBHOCTU. YpaBHEHHE bepHymmn. Bs3KoCTs.
JlamuHapHbld ¥ TYpOYJEHTHBIM pPEKUMBI TEUEHUS XKUIAKOCTEH. JIBMKEHHE Ten B
KUJKOCTAX U razax. OCHOBBI PEIATUBUCTCKON MEXaHUKHU. DJIEMEHTHI CHEIUATbHON
Teopuu OTHOocutelbHOCTH. [IpeoOpazoBanust [anmnes. MexaHUYEeCKUM MPUHIIMI
OTHOCUTENIBHOCTU.  llocTynaTel  cnenMasbHOM ~ TEOPUM  OTHOCUTEIIBHOCTH.
OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. [IpeoOpazoBanus Jlopenua.
OnHOBPEMEHHOCTh COOBITUM B pa3HbIX CHUCTEMax oTcuera. J[iMHa Ten B pasHbIX
cUCTeMaxX oOTcyeTa (COKpalleHue JIuHbI). JJIMTEeThHOCTh COOBITHI B Pa3HBIX
CUCTEMaxX OTcYeTa (3aMelJieHHe BpeMEHH). PelITUBUCTCKUN 3aKOH CIOXEHUS
ckopoctedd. MuTepBanm MeXay coOOBITUAMH. PenITUBUCTCKOE BBIpAXKEHUE IS
uMItyJabca. OCHOBHOM 3aKOH PENTUBUCTCKON AMHAMUKHU. 3aKOH B3aMMOCBSI3U MAcCChI
Y SHEPTUH.

PA3JIEJI 2. MonekyiasgpHasg hu3nka ¥ TEpMOINHAMHUKA

OcHOBBI MOJIEKYJIIpHON (DU3UKH U TepMOAUHAMHUKUA. OCHOBBI MOJEKYISIPHON
¢usuku. CTaTUCTUYECKUA W TEPMOJMHAMMYECKHN METOJbl  HCCIEOBaHUS.
[TapaMeTpbl COCTOSIHHMSI BEIIECTBA. YPABHEHUE COCTOSIHUS MJACAIBHOTO rasa.
OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETHUYECKON TEOPUU UICATbHBIX T'a30B. 3aKOH
MakcBemsia 0 pacmpefesieHMH 10 CKOpPOCTSIM  TEIJIOBOTO  JIBHYKEHUS.
bapomerpuueckas ¢dopmyna. Pacnpenenenwe bonbpimana.  CpemnHee  4ucio
CTOJIKHOBEHHM U CPEeAHssl JUIMHA CBOOOIHOTO MpoOesia MOJIeKyl. SIBjaeHus nepenoca
B razax. Peasbuble rassl. YpaBHenue Ban-nep-Baansca. M30TepMbl peanbHBIX ra3oB
U UX CpaBHEHUS C TeopeTuuecKuMU. OCHOBBI TEPMOAMHAMUKY. BHYTpeHHSI SHEprus
cuctembl. Termnora u pabdora. Pabora raza npu ero pacmupenuu. IlepBoe Hayano
TEPMOJIMHAMHMKU U €r0 NPUMEHEHHE K H3ompoueccaM. TermioeMKoCTb UACAIbHOIO
raza. Kpyrosoii npouecc (1muki). OOpaTumble M HeoOpaTumble mporiecchl. [{ukin
Kapno. Ourponus. Bropoe Hayano TepMoAMHAMUKH.



PA3EJI 3. DieKkTpuuecTBO

DJEKTPOCTATHKA. OJNEKTPUYECKOE IOJIE B BAKyyME. OJIEKTPUYECKHM 3apsn.
3aKOH COXpaHEHUs DBJIEKTPUYECKOTO 3apsiaa. Bs3ammonaeicTBue 3apsaoB. 3aKOH
Kynona. Dnektpuueckoe mnose. HampsskeHHOCTh MO, DNEKTPUYECKUN JTATIONb.
[ToreHuman osaektpudeckoro nousd. [loTok BekTopa HanpsKEeHHOCTH. Teopema
Octporpanckoro-I'aycca. Ilpumepbl BbIYMCIECHUS DSJIEKTPOCTATUUECKUX TOJEH ¢
nomMonipr0 TeopeMbl Octporpanackoro-I'aycca. JIM3JIEKTpUKA W NPOBOJHUKU B
ANEKTPUYECKOM ToJie. Buapl mossipyu3anuy IUAJIEKTPUKOB. DIIEKTPUUYECKOE IOJIE B
nusnextpukax. [lomsapusoBanHocTs quanektpuka. Teopema Octporpaackoro-I'aycca
JUTSL 3JIEKTPOCTATUYECKOIO TOJI B AMBJIEKTPUKE. Y CIOBHS HAa TPAHULE pa3zelia AByX
JTUAIIEKTpUUecKUX cpea. CerHeToaeKTpuku. IIpoBOJHMKHM B 3JE€KTPOCTATHYECKOM
nojie. OJEKTPOEMKOCTh YEIWHEHHOro mnpoBoaHuka. KonpeHcartopsl. OHeprus
ANEKTPOCTATUYECKOTO MOJiA. [[OCTOSHHBIN 3JIEKTPUUECKUNA TOK. 3aKOHBI IOCTOSIHHOTO
TOKA. DieKTpudecknid ToK. Cuia M INIOTHOCTh TOKa. 3akOH OMa i1 OJTHOPOJHOTO
npoBoaHuKa. CropoHHue cuibl. 3akoH OMa Il HEOJHOPOJHOIO Y4YacTKa LIEMH.
Pabora u wmomHocTs TOKa. 3akoH JDxoyns-Jlenna. Kiaccuueckass Teopus
ANEKTPOINPOBOIHOCTH MeTaioB. [IpaBuna Kupxroda nmst pa3BeTBICHHBIX LIETIEH.

PA3JIEJI 4. Maruetusm

DneKTpoMarHeTu3M. MaruuTHoe mosie B Bakyyme. MarHutHoe noje. Bekrop
MHAYKIMK MarHutHoro modsg. Cunbel  Awmnepa. 3akoH  buo-Casapa-Jlamnaca.
Hanps>keHHOCTh MAarHUTHOTO MOJSl. 3aKOH IMOJIHOTO TOKA JUIsi MAarHUTHOTO MOJS B
BakyyMe. MarnuTtHelii notok. Teopema I'aycca st marmuTHoro mnojs. Cuiia
Jlopenna. IlpuHumn neWcTBUS LMKIMYECKUX YCKOPUTENIEH 3apsKEHHBIX YACTHL.
SlBnmenne Xomma. fIBaeHue  DJIIEKTPOMAarHUTHOM HMHAYKIMU. CaMOWHIYKIIHUS.
NHIyKTUBHOCTb. OHEPIUsT MAarHUTHOIO MOJis. MAarHuTHOE€ moJie B BELIECTBE.
MarsutHple MOMEHTBI aTOMOB. MarHuTHOe IOJ€e B BellecTBE. HanpskeHHOCTh
MarHutHoro mnossi. OTHOCHUTENbHAs MarHUTHas HPOHHUIAEMOCTh. JMamMarHeTHKH.
[Tapamaruetuku. ®eppomardetuku. IlonstTue o npupoge deppomMarHeTusma.
AntudeppomarueTuku. SABnenue cepxnpoBoauMoctu. OCHOBBI Teopur MakcBesuia
JUISL DJIEKTPOMAarHuTHOro mnoiig. Bropoe ypaBHeHue MakcBemna. Tok cMelleHHs.
Ilonmnas cucrema ypaBHeHMM MakcBemna Ui JIEKTPOMArHUTHOIO — ITOJIS.
OTHOCHUTEIBHOCTh AIEKTPUYECKOU 51 MarHUTHOU COCTaBJISFOIIUX
anexkTpomMarautHoro tmons. Komebanms wm  BomHbl.  KosebarenbHBIM  KOHTYP.
CBoboanble Hesaryxaromue KosnebOanus. CB0OOOAHBIE 3aTyXarolue KosieOaHus.
BonHoBble mponecchl. DNEKTPOMArHUTHBIE BOJHBI. DHEPrUsl 3JIEKTPOMArHUTHBIX
BOJIH.

PA3JIEJI 5. Ontuka




BonnoBass onrtuka. CBeroBele BOJIHBL. MHTepdepeHIs CBETOBBIX BOJIH.
Korepentnocts u ee ocymiectBieHue. CriocoObl Habt01eHUsS HHTEP(EPEHITNN CBETA.
HekoTtopsie mpumepsl npumMeHeHHs uHTepdepeHunu cBera. [ludpaxius caerta.
[Mpunuun TIroiirenca-Openens. Meron 30H @Dpenens. dudpaxuus Ha Kpyrjiom
OTBEPCTUM M AUCKe. EcTecTBEHHBIM M NOJSIpU30BaHHbIA cBeT. [lomsApusanusa npu
OTpaXXEHUM U IIpeaoMieHHMH. [[BoiiHOe JyuenpesnoMiieHue. Bsaumoneuncrsue
AIEKTPOMArHUTHBIX BOJIH C BEMIECTBOM. Jlucmepcus cBeTra. DNEKTPOHHAs TEOpus
aucriepcun cBeta. [lornonienue u paccessHue CBETa.

PA3EJI 6. DiiemeHThl KBAHTOBOU (hr3vkn. OCHOBBI aTOMHOM U SIAEPHOU

thBI/IKI/I

OcHoBBl KkBaHTOBOW ¢u3nku. Macca u ummynsc (oroHa. JIBoicTBeHHAs
npupojia cBera. /[BoiicTBeHHAsE KOPITYCKYJIAPHO-BOJIHOBAsI MMPUPOa MUKPOOOBEKTOB.
BepositHocTHBIN cMmbIicn BOAH Ae bpoinsg. BonHoBas ¢yHkuus CooTHolIeHHE
HeonpeneneHHocte. YpaBHenue Ilpenunrepa. TyHHenbHbIH 3QdexT. AToM
BOJ0poaa. CIOHTAaHHOE U BBIHYKJIEHHOE U3llydeHrue. ONTHYECKOE YCUIIEHUE B CPEJIE
C WHBEPCHOM 3aceleHHOCTBIO. Jlazepbl. MeXaHUYEeCKMH M MArHUTHBIA MOMEHTHI
ANEKTpOHAa B artoMme. [IpuHIOWN TOXKIECTBEHHOCTM MHMKPOYACTUL. bO30HBI H
dbepmuonbl. IloHaTHE 0 KBaHTOBBIX cTaTUCTUKax boze-DiiHmreitna u depmu-
Hupaka. 3oHHass Teopust TBepAbIX Teil. OCHOBbI 30HHOW TeOopuu. MeTtasl,
JUDJIEKTPUKHU, TOJYNPOBOAHUKKA C TOYKHM 3peHHs] 30HHOW Teopuu. CoOCTBeHHas
IIPOBOAMMOCTB IOJYIPOBOIHUKOB. [IprMecHas mpoBOIUMOCTD ITOIYIIPOBOJHUKOB N-
tuna. [IpuMecHas TPOBOAUMOCTH IOJYIPOBOJHUKOB Pp-TUIA. DJIEKTPOHHO-
JBIPOYHOM Mepexol. ATOMHOE PO U 3JE€MEHTapHble YacTullbl. OCHOBHBIE CBOMCTBA
U CTPOEHHUE siipa. DHEprus CBs3U siaep. Anepueie cuiibl. SAnepusie peakuuu. [{ennou
npouecc neneHus anep. TepMosaepHble peakiuu. PagnoakTMBHOCTb. DjIeMEHTapHbIE
YaCTHULIbI

3.4. TemaTuyecknii IJIAH NPAKTHYECKUX 3aHATHI

Pemienne 3amau mo pazgeny | «®Pu3nmyeckre OCHOBBI KJIACCHUYECKOM H
PETATUBUCTCKON MeXaHuKn»: OCHOBBI KHHEMATHKH. Jl[MHaMMKa MaTepHalbHOU
TOYKU W TOCTYMATEILHOTO JBIKECHUS TBEPIOTO Tena. Pabora m sHeprus. 3aKOHBI
coxpaHeHus. MexaHuka TBepAoro Tena. (OCHOBBI PEISTUBUCTCKOW MEXAHUKH.
DJIEMEHTBI MEXAaHUKH KHUJIKOCTH.

Pewenue 3agau no pazpeny 2: «MosekymnspHas (pu3uKka U TEPMOJUHAMUKAY:
MonexkynasipHO - KHHETHYECKAsl TEOPUsS UIeaIbHbIX ra30B. OCHOBBI TEPMOJIUHAMUKH.
Tennosie mamuubl. [{ukn Kapho.

Pemenne 3amau no pasgeny 3:  «OnekrpudectBo»: 3akoH Kyiona.
HanpsxeHHOCTh M IOTEHIMal 3JeKTpocTaThudeckoro nois. Juanexrpuku. Teopema
["aycca uist 3IEKTPOCTaTUYECKOTO MOJIsl B BAKyyMe U B AUAIIEKTpUKe. [IpoBoaHMKH B
AJEKTPOCTATUYECKOM TMOJIE. DHEPIUsl DIIEKTPOCTATUYECKOrOo moJisd. [locTOsSHHBIN
ANEKTPUUYECKUIN TOK. DIEKTPOABMKYIIAS CUJla U HAMPSKEHUE. 3aKOHBI MTOCTOSTHHOTO
toka. [IpaBuna Kupxroda.



Pemenune 3amau mo pasneny 4: «Marnerusm»: MarHutHoe mosie. 3aKOHBI
AIEKTPOMArHeTU3Ma.  JJIEKTPOMAarHuTHas UWHAYKOMs. MarHutHbele  CBOMCTBA
BemiectBa. OcHOBbI  Teopun MakcBemia I8 3JEKTPOMAarHUTHOTO — TIOJIA.
DJIEKTPOMATrHUTHBIE BOJIHBI.

Pemienne 3amau mo paszmeny S5 «OnTukay: YpaBHEHHE TapMOHHYECKUX
kosnebanuil. Unrepdepenuus. Audpaxuus. 3akoHsl nossipuzanuu. Jucnepcusi.

Pemienne 3amau mo pazjaeny 6 «OneMeHThl KBAaHTOBOM (u3uku. OCHOBBI
aTOMHOU U simepHon pusukm»: KBantoBas npupoja uznydenus. DoTodneKTpudecKui
adpdexr. Dddexr Kommnrona. CmeroBoe naBieHuwe. Teopus aroma BOAOpOJA.
DONeMEHThl KBAaHTOBOM MeXaHUKH. YpaBHeHue lllpenuHrepa W €ro npuiioKeHUs.
OneMeHTbl (U3UKH aTOMOB M MOJIEKYJd. ATOMHOE sIpo. 3aKOHBI PaJlOaKTUBHOTO
pacraza.

3.5. TemaTu4yeckui NJIaH JJadlOPaTOPHBIX padoT

Paznen 1 «®usndeckre 0OCHOBBI KJIACCUUECKON U PEISITUBUCTCKONM MEXaHUKW:
N3mepenne nuHeHHBIX BenuuuH; MammHa ATByna; OnpeleneHue cpeaHed CHIlbl
CONPOTHUBJICHUS TPYHTA MpHU 3a0MBaHuu cBau; OnpeeeHue MOMEHTa HHEPLIUU Tella
u npoBepka Teopemsl lllteitnepa; OnpeneneHne MOMEHTa UHEPIUU POTOPA U CHUJIBI
TPEHUSI B OMOPE.

Paznen 2 «Monekynsapuas ¢usuka u TepMmoauHamukay: OnpenencHue
OTHONICHUSI TEIJIOEMKOCTH Ta30B METOJOM  aauabaTHYecKoro PacHIupeHHS;
Onpenenenue k03¢pUIIMEHTa BHYTPEHHETO TPEHUS (BSI3KOCTH) KUIAKOCTA METOIOM
Crokca; Onpenenenue kod(pduilieHTa BSI3KOCTH BO3/yXa KaMWLISPHBIM METOJIOM;
Onpenenenne MOJEKYJISIPHOM Ta30BOM MOCTOSHHON METOJIOM OTKaUyKH.

Paznen 3: «OnexrpuuectBo»: (O3HAKOMIIEHHE C DIIEKTPOU3MEPUTEIBHBIMU
npubopamu; ['pagyupoBka rajgbBaHOMETpa; OKCIEpUMEHTaJbHash MpPOBEpKa
o0o0meHnHoro 3akoHa Owma; AwmmepMeTp ¢ BOJBTMETP Kak OMHYECKOE
conporuBieHue; OnpeneseHrue CONPOTUBICHUNA C IOMOIIBIO MOCTOBOM CXEMBbI
VYurcrona;, Cuiia TOKa W HalpsDKEHUE IPU IMAPAJUIEIBHOM H MOCIEA0BATEIIbHOM
COEOUMHEHUN CONpOTUBIICHUU. [loAroTOBKa M MPOBEICHUE U3MEPEHUN C MTOMOLIBIO
MYJIBTUMETPA;. DJIEKTPOU3MEpPUTENIbHbIE MNPUOOPHl U U3MepeHus; JluHelHble
ANEKTPUYECKUE LIENH IOCTOSIHHONO TOKA; OKCIEPUMEHTAIBHOE OIpPEACIICHHE
napaMeTpoB JJIEMEHTOB IIeTell MEepeMEHHOro TOKa; OJEKTpUuecKas Lelb
MIEPEMEHHOr0 TOKa C MOCJEI0BATEIbHBIM COCIMHEHUEM 3JIEMEHTOB; DJIEKTpUYECKAs
LEeNb NEPEMEHHOr0 TOKAa C MapajuieJbHbIM COEJUHEHUEM HIIEMEHTOB; M3yueHue
3akoHOB  Kupxroga; IlocnenoBareinbHoe M MapajuieIbHOE  COEIUHEHHE
KOHJIEHCATOPOB.

Paznen 4: «Marnerusmy»: OripeneneHne TOPU3OHTAIBHOW COCTaBIISIOIICH
MarHUTHOTO moJist 3emii; OnpeaeneHre OTHOIICHUS 3aps/ia JIEKTPOHA K €ro Macce



METOJIOM MAarHeTpoHa; 3aKOH AMIepa: B3aWMOJCHCTBHE MapauIeNbHBIX TOKOB;
[TocnenoBaTenbHOE U AapaIeIbHOE COEIMHEHUE KATyIIEK UHIYKTUBHOCTH.

Pasnen 5 «Onrtukay»: Onpenenenue paauyca KPpUBH3HBI JIMH3BI C MOMOIIBIO KOJIEI]
HeroTona; OnpeneneHue AIMHbBI BOJHBI C TOMOIIBIO 30HHOW ITACTUHKY; Jnudpakuus
Ja3epHOro cBeTa Ha AudpakiUMoHHOW pemieTke. OmnpeneneHue JIUHBI BOJTHBI C
NOMOIIBI0  JU(GPAKUIMOHHON  pemieTku; VI3ydyeHwe MOJSIPU30BAHHOTO  CBETa
MOJIyITPOBOJJHUKOBOIO Jla3epa. 3akoH Maritoca;

Paznen 6 «OneMeHThl KBaHTOBOW (u3uku. OCHOBBI aTOMHOW W SJAEPHOM
busukn»: Baemnuit hotorpdext; M3yuenus crnexktpa aroma Ho.

3.6. Kypcogoii npoexkT /kKypcoBasi padora
JlaHHBIN BUJT paOOTHI HE MPETYCMOTPEH YUEOHBIM IJIAHOM.

4. OueHnBaHue pe3yabTATOB 00y4YeHMsI

OrneHnBanue pe3yabTaTOB OOYYECHHS TIO JUCHUILIMHE OCYIIECTBISETCS B
paMKax TEKYIIEro KOHTPOJS W MPOMEKYTOUYHOM aTTeCTalllH, MPOBOJUMBIX IIO
oaibHO-perTunroBoit cucreme (bPC).

IlIxana OoleHKH Pe3yabTaTOB 00YUECHUS MO JUCITUIIINHE:

YpoBeHb chHOpMHUPOBAHHOCTH
WHJIUKATOpa KOMIIETEHIIUU
Bricokuii Cpennuit Hinxe Huzkui
3aradu- CpEAHECro
Kon Kon POBAaHHEIC o7 85 510 100| o1 70 110 84 | 0T 55 110 69 | 0T 0 110 54
KOMIIe- | HWHJIUKaTopa pe3yJIbTaThl
TEHIIMH | KOMIICTCHIINN 00y4eHHus 1o IlIxana oneHnBaHUs
JHUCIUTLINHE yIOBICT- HEYI0B-
OTJINYHO XOopouro BOPHTENBHO JIETBOpHU-
TEIBbHO
3a4TEHO HE 3a4TEHO
3HATh:
OCHOBHBIE YpOBeE-IB YpOBequ Munauman YpOBeIEL
du3nuecKue 3HAHUH B 3HAHUH B BHO 3HAHUH
SIBJICHUSA U 06'I)CMC, 06T)eMe, JIOIyCTUM HWXKCE
3aKOHbI; OC- COOTBETCT | COOTBETCT BIii MHUHHAMAJ
HOBHBLE BYIOILIEM BYIOILIEM YPOBEHB BbHBIX
dusnueckue pe- | TPOTPAMM | TIPOTPAMM | spapyif Tp669BaH
JWYUHBI M KOH- | © €, HMECT uMeeT uu,
OMPCACIICHUC U > MHOTI'O
CUMHUIBI H3Me- | OLIMOOK HErpyObIX HerpyGbIX rpyobie
DPeHHS; OIIMOOK OLIGOK OIIMOKH
YMETh:
npumensTs ¢pu- | [Ipogemon | [Ipogemon | [Ipogemon | Ilpu
3UKO- CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEUICHUU
MaTeMaTHYeCKH | bI BCE Bl BCE Bl CTaHJapT
W anmapat npu | OCHOBHBIE | OCHOBHBIC | OCHOBHBIE | HBIX
pElIeHUH 3374 | YMEHHs, YMEHHUSI, YMEHHUS, 3a7a4 HEe




pelIeHbI pelIeHbI peLIeHbI MPOJIEMOH
BCE BCE THIIOBBIC CTpUpOBa
OCHOBHBIC | OCHOBHBIC | 3aJja4H C HBI
3a1a4Hu, 3a1a4u C HETpyObIM | OCHOBHBIC
BBHITIOJTHEH | HErpyObIM | U YMEHHUS,
bl BCE u omMOKaMu | UMEIOT
3aJlaHUSA B | OIIMOKaMU | , MECTO
ITOJTHOM , BBITIOJIHEH | TpyOBIE
MH)XXEHEpHOU | oOBbeme BBIIIOJIHEH | BI BCE OLINOKHU
JIeSITeIIbHOCTH bl BCE 3a7aHus,
3a/laHUs B | HO HE B
ITOJTHOM MTOJTHOM
o0BeEME, o0BeME
HO
HEKOTOPbI
ec
Heao4ueTa
MU
BJIQJICTh:
IIponemon | Ilpone- Nwmeercs He npo-
CTPUPOBAH | MOHCTPHU- | MUHHU- TIEMOH-
bl HABBIKK | POBAHBI MaIBHBIA | cTpup
npu 0a3oBbIe HabOp OBaHEBI 6a-
pELIEHUH | HABBIKU HaBEIKOB 30BEIE
HECTaHAap | Mpu TS HABLIKH
THBIX PEMICHUH | PEMCHAS | 1y
METOIaMH1 3ajad4, CTaHJapTH | CTaHJAPTH peeHIm
aHaJIm3a u BBITIOJIHC- bIX 3a14a4, bIX CTAaHapT
MOJEIUPOBa- HHUH (1)1/131/1- BBITTIOJIHC- 3aaay, HBIX
HHS, YECKHUX HUU (PU3U- | BBITIOJTHE- sanad
TEOpeTHUeCKoro | dKCIECPU- | YECKHX HUU (HU3u- BHHOJ’IHG_
u MEHTOB, IKCIIEpU- | YECKHUX
SKCIIEpUMEHTAI 06pa60T- MCHTOB, 9KCHCpu- HIA (I)I/I-
LHOTO KU U 00paboT- | MEHTOB, SHICCKUX
HCCIECIOBAaHUS HHTEP- KU " 06pa60T- IKCHEpH-
TpYU pelIeHUH MpeTaluuu | UHTEP- KU 1 MCHTOB,
3a1ay UX pe3yllb- | IpEeTaluu | UHTEp- obpabor-
MHKEHEPHOI TaToB 0€3 | MX pe3yib- | mpeTanuu | KU U HH-
JEATEIbHOCTH OIIMOOK U | TAaTOB C HX pEe3yib- | TCPIPLCTaA-
HEJI0YETOB | HEKOTOPHI | TATOB C 100707 870:
MM HEKOTOPBI | pe3ylbTa-
HEeao4dcTa MU TOB,
MH. HEOO04YCTa UMEIOT
MU MECTO
rpyOsie
OIITHOKWU.
OHCHO‘-IHI)IC MaTCpHUabl JJIA IIPOBCACHUA TCKYHICTO KOHTPOJIA nu

IIPOMEKYTOUHOM aTTecTaluuu npuBeneHbl B IIpuiioxeHun k paboueld mporpamme

JUCIHUATUINHEL.

[TonHbIM KOMIUIEKT 3aJaHUi U MaTepPHUaNoB, HEOOXOAUMBIX JJIsi OICHUBAHUS
pe3yNbTaTOB 00YUYEHUs MO0 AUCLMIUIMHE, XPAaHUTCA Ha Kaeape pa3padoTyuka.



5. Yueb6HO-MeTOAN4YEeCKO€E U MHPOPMALIMOHHOE o0ecTieYeHue U CHUILTUHBI
5.1. YuyeOHO-MeTOAUYECKOE ODeciedeHne

5.1.1. OcHoBHas nuTepaTypa

1. CaBenbeB, U. B. Kypc o6meit ¢msuxkun. B 3 1. Tom 1. Mexanuka.
MonekynspHas ¢usuka : yueOHuk ais By30oB / M. B. CaBenbeB. — 18-e uzn., crep.
— Casnkr-Ilerepoypr : Jlanb, 2022. — 436 c. — ISBN 978-5-8114-9890-1. —
Tekcr : snexktponHsblid / Jlanb : 31eKTpoHHO-OMONMOTEeuHas cuctemMa. — URL:
https://e.lanbook.com/book/221120

2. CasenbeB, . B. Kypc o6meit ¢usuku. B 3 1. Tom 2. DnekTpudecTBo u
Marnetu3M. Bonubl. Ontuka : yaebHoe nocooue jist By3oB / M. B. CaBenbeB. — 16-¢
u3., crep. — Cankr-IletepOypr : Jlans, 2022. — 500 ¢. — ISBN 978-5-8114-8926-
8. — Tekcr : anexTpoHHbIl // JlaHb : 37eKTpoHHO-OMOMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/185339

3. CasenbeB, U. B. Kypc o6meii puzuku : yue6Hoe nocodbue : B 3 Tomax / U.
B. CasenneB. — 13-e u3n., crep. — Cankrt-IlerepOypr : Jlanp, 2022 — Tom 3 :
KBanToBas ontuka. AtomHas ¢usuka. duszmka tBepaoro Tena. dDusmka aTOMHOTO
anpa u 3neMeHTapHbix yactul — 2022, — 320 c¢. — ISBN 978-5-8114-4598-1. —
Texct : anexkrponnsiii / Jlaub : snexkTpoHHO-OMOMMoOTeyHass cuctema. — URL:
https://e.lanbook.com/book/206909 4. Kypc duszuku : yuedHoe nocodue st By30B /
T. U. Tpopumosa. - 16-e uza., crep. - M. : Akagemus, 2008. - 560 c. : un. - (Boiciuee
npodeccuonanpsHoe oOpa3zoBanue). - ISBN 978-5-7695-4956-4. - Tekcr
HEIOCPEICTBEHHBIM.

5.1.2. JlononHUTENbHAS IUTEpaTypa

1. Kypc ¢usuku. 3agauu u pemenus : yuyebHoe mocobue st By3os / T. .
Tpodumosa, A. B. ®@upcos. - 5-e uzz., crep. - M. : Akagemus, 2012. - 592 c. -
(Beicmiee mpodeccuonanbHoe oOpa3zoBanue. bakamaBpumar). - ISBN 978-5-7695-
9467-0. - Tekct : HENOCPEICTBEHHBI.

2. Kanamnukos, H. I1. ®usuka. UaTepuer-TrectupoBanrue 0a30BbIX 3HAHUH :
yueOHoe nocodue / H. I1. Kanamnukos, H. M. KoxeBuukoB. — Cankr-IlerepOypr :
Jlans, 2022. — 160 c. — ISBN 978-5-8114-0925-9. — TekcT : a5ekTpoHHbI# // JIaHb
: BJIEKTpOHHO-O0MOMoTeuHas cuctema. — URL: https://e.lanbook.com/book/210263

3. CoOopHuk 3amgad mo oOmemy Kypcy ¢usuku : cobopHuk 3amad / B. C.
Bonbkenmreiis. - 3-e usn., ucnp. u jpoim. - CII6. : Kawknsiit mup, 2003. - 328 c. -
TekcT : HenmocpeACTBEHHBIN.

4. dusuka: 3amavyHuk: B 2 4dactsax / coct. E. B. I'azeea [u np.]. - Ka3zansp :
KI'DVY. - 2022. - URL: https:/lib.kgeu.ru/. - Tekct : snexrponssii. Yactp 1 :
Mexanuka. MonekymnsipHast ¢usuka. Onekrpoctaruka. [loctosHubiit Tok. - 2022. -
133 c.

5. ®uszuka: 3agauynuk: B 2 vactsax / coct. E. B. I'azeeBa [u np.]. - Kazans :
KI'DVY. - 2022. - URL: https:/lib.kgeu.ru/. - Tekct : snexrponnsii. Yactp 2 :
MarnetusMm. Ontuka. KBanroBas ¢usuka. @usnka atoma U aTOMHOTO sjpa. - 2022. -
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6. Mexannka W MOJCKyJspHas (U3MKAa :  METOAMYECKUE YKa3aHUA K
BBIMOJHEHUIO J1a00paTopHbIX padoTr mo aucuumuHe "®usuka" / coct. : B. JL
Maryxun [u np.]. - Kazans : KIDYVY, 2012. - 51 c.

7. OnTuka: 1adopaTOpHbINA MPaKTUKYM o gucuuriuinae "®dusuka" / cocrt. : E.
A. T'onrwox [u ap.]. - Kazans : KI'DY, 2015. - 54 c.

8. DnektpomarHeTusMm: mnpaktukym / coct.. A.H. TIaBpunenko [u ap.]. -
Kazanp : KI'DY, 2022. - 61 c. - URL: https://lib.kgeu.ru/. - Tekct : 3Me€KTPpOHHBIH.

9. 3yeBa, Onbra CredanoBna. dusnka : yueoHoe nmocooue / O. C. 3yena, B. JI.
Maryxun, FO. @®. 3yeB. - Kazamp : KIDY. - 2019. - URL:
https://lib.kgeu.ru/irbis64r_plus/index.html. - Tekcr : osnekrponnsrii. Y. 1
Mexanuka. MonekymnspHas ¢husuka. Dnekrpoctatuka. [locTossHHBIN TOK. - KazaHs :
KI'9Y, 2019.-313 c.

10. OnTuka. DNeMEeHTbl KBAaHTOBOW (PU3MKM : METOAMYECKHE YyKa3aHUS IO
MOATOTOBKE K TPAKTUYECKUM 3aHATHSIM JJIsl  CTYJAEHTOB DHEPreTUYECKUX
cnenuanbHocTed ouHoi (opmbl 00ydeHust / coct. C. @. Mananuon. - Kasansp :
KI'9Y, 2015. - 112 c.

11. 3aitnamesa, ['y3ens HakunoBna. @uznka. COOpHUK 3a1a4 [DIEKTPOHHBIN
pecypc] : ydeOHO-MeToauyeckoe mocobue / I'. H. 3aiinamena, C.d. ManamuoH. -
DJIEKTPOH. TeKCTOBbIE aH. - Kazaus : KI' DY, 2015. - 100 c. ;

12. DneKTpUYECTBO U MAarHETU3M: METOJMYECKHE YKa3aHMs MO MOJTOTOBKE K
npakTudeckuM 3aHsATusIM / coct. C. @. Mananuon, E. B. [lImunar. - Kazans : KI'DVY,
2014.-97 c.

13. Mexanuka ©u MoJeKyJsipHas (u3uka: MeToauyYecKoe IMmocodue s
CaMOCTOATENBHON paboThl 1o gucrturuimHe ®Pusuka / coct. C. @. Mananuon. —
Kazans : KI'DVY, 2010. - 175 ¢

14. Mananuon C.®. DnexrpuyecTBo u MarueTusm: Kypc nekiuii o ¢pusuke. —
Kazansb: Kazan. roc. suepr. yn-t, 2007. — 220 c.

15. Mexanuka. MonekymnspHas (u3uka: TECTOBbIE 3allaHus IS PyOEKHOTO
KOHTpoJIA 3HaHuH 1o qucturmuinae "®dusuka" / coct. E. B. IN'azeena [u ap.]; pen. B. JI.
MartyxuH. - Kazans: KI'DY, 2012 - 56 c.

16. DnekTpuyecTBO M MarHeTU3M: TECTOBbIE 3aJlaHusd JJIA PYyOEKHOTO
KOHTposs 3HaHui no aucuumummae "dusuka" / E. B. T'azeeBa [m nap.]; pen. B. JL
MaryxuH. - Kazans: KI'9VY, 2013. - 71 c.

17. BonHoBast u kBaHTOBas onthka. OCHOBBI aTOMHOW W SIACPHON (DU3HKU:
TECTOBBIE 3aJaHUs Ui PYOEKHOTO KOHTPOJIA 3HAHUW To gucHumuinHe "®dusnka" /
coct. E. B. I'azeeBa [u ap.]; pea. B. JI. Maryxus. - Kazans: KI'DVY, 2012. - 40 c.

18. ®usuka : mpaktukyM : B 2 gactsax / O. C. 3yesa, P. P. Xycunytaunos, A. @.
lavicun [m ap.]. — Kazans : KI'DY, 2023. Yacte | : ®usnueckre OCHOBbI MEXAHUKHU.
Monexkynsippass ¢u3uMKa W TEpMOJMHAMHUKA. OJekTpoctatuka. [locTosHHBIN
3NeKTpU4YecKu Tok. —2023. — 257 c.

19. ®usuka : mpaktukyM : B 2 yactax / O. C. 3yesa, P. P. Xycnytnunos, A. @.
laiicun [u np.]. — Kazans : KI'DY, 2023. Yacts 2 : Dnekrpomaruetusm. Konebanus



1 BOJIHBL. BotHOBast u kBaHTOBas onTruka. OCHOBBI KBAHTOBOW M SIACPHOU (DU3UKH. —
2023.—-251 c.

5.2. MudopmanuoHHoe odecriedyeHue

5.2.1. DNEKTPOHHBIE U HUHTEPHET-PECYPCHI
1. Juctanmuonnsiii Kypc "®dusuka" Ha o6pazoBaTenbpHoi miomaake LMS MOODLE
https://lms.kgeu.ru/enrol/index.php?id=12

2. Enunbiii mopTasl MHTEpHET-TeCTUPOBaHusA B chepe obpazoBanus https://i-exam.ru/
https://mypage2.i-exam.ru/

5.2.2. llpodeccuonanpupie 0a3bl AaHHBIX / MHpOpMalMOHHO-CIPaBOYHBIE
CUCTEMBI
1. EnuHoe okHO JocTyna K 00pa3oBaTelbHBIM pecypcaM http://window.edu.ru/
2. Poccuiickas HanmoHanbHas Oubnunoreka http://nlr.ru/
3. «Koncynprant mitocy» http://www.consultant.ru/

5.2.3. JlunieH3uoHHOe W CBOOOJHO  pacmpoCTpaHsSeMOe MPOrpaMMHOE
oOecreueHne TUCIUILINHEI
1. Windows 7 IIpodeccuonannnas (Pro) [Tons3oBarennsckast onepanmoHHasi CUCTEMA;
3A0 "CodrJlaitaTpeiia" Ne2011.25486 ot 28.11.2011 Hewnckan. mpaBo. beccpouno;
2. bpayzep Chrome Cucrema moucka mHpopmaiuu B cetn uHTepHET; CBOOOIHAS
nuuen3us Heuckil. mpaso. beccpouHo;
3. LMS Moodle I1O nns s3¢gdhexTrBHOrO OHIaNH- B3aUMOJICUCTBUS IPENOAaBaTENs U
crynenTa; CBoboHas nuien3us Heuckil. mpaBo. beccpouno.

6. MaTepuaJibHO-TeXHUYECKOe o0ecnevyeHne QU CIUITHHbI

Haumenosanue Buaa HanmenoBanue yueOHoOM
y4eOHOI paboThHI ayAUTOPHUH, Ilepedyernr HEOOXOAMMOTO 0OOPYIOBAHUS U
CIICIUATH3UPOBAHHOMN TEXHUYECKUX CPEJICTB 00yUCHUS
naboparopuu
Jlexmun YueOHast ayauTopust s Crienmanu3upoBaHHas yaeOHas MeOeb,
MPOBE/ICHUS 3aHATHI TEXHUYECKHE CPEACTBAa O0y4deHHd, CyXamue JJIs
JIEKIIMOHHOTO THUIIa MPEACTABICHU yaeOHOU uHbOopMaIuu

OonbiIoN  ayauTopuu  (MyJIbTUMEIUNHBIN
MPOEKTOp, KOMIbIOTep (HOYTOYK), DKpaH),
JIEMOHCTpPAIIMOHHOE 000pyI0BaHHE, Y4YEOHO-
HaTJIsTHBIC TOCOOHSI

[TpakTndeckue |Y4eOHas ayIUTOPHS | Crienuaan3upoBaHHAs yaeOHas MeOens,

3aHATUSA NPOBEACHUA 3aHATHH| TeXHUYECKHE CpeacTBa oOydeHus
CCMHUHAPCKOTO THIA,| (MyJIBTUMEIUMHBIA  MPOEKTOpP, KOMIIBIOTEP
TPYMNOBBIX W MHAMBUAY-| (yoy16yK), SKpaH) H Ap.
AJIBHBIX KOHCYJIbTalllH,
TEKYILETO KOHTPOJISI "
MPOMEXYTOYHOM aTTecTanuu

JlaboparopHble |Y4eOnas nabopaTopus Crnenuann3npoBaHHOE nabopaTopHOE
paboTh «Ontukay, A-203 00opymoBaHue Mo MPOQUITIO IA0O0OPATOPHUH:

ycTaHoBKa jJabopaTtopHas «MHTepdepeHus
ceeta. bunpusma ®@penens. Onpenenenue



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

napameTpoB Oumnpu3mMel OpeHens mo
UHTEP(PEPEHIIMOHHOI KapTHHEY; YCTAaHOBKA
naboparopHas «OmnpezeneHue paanyca
KPUBHU3HBI JINH3bI C IIOMOIIBIO KOJIEIl
Hrrotonay; ycTaHoBKa maboparopHast
«M3yuenue nudpakuuu 1a3epHOro cBeTa Ha
menu. Audpaxius Openens»; ycTaHOBKa
naboparopHas «OmnpezeneHue AIUHbI BOJIHbI
CBETa C MOMOILbIO 30HHOM MJIACTUHKIY;
ycTaHOBKa JabopaTopHas «ludpakims
Ja3epPHOTO CBETa Ha TU(PAKIIMOHOMN perIeTKe.
Onpenenenre IJIMHBI CBETOBON BOJHBI IPU
TTOMOIITH TU(PAKITMOHHON PEIIETKNY,;
yCcTaHOBKa JaboparopHas «3yuenue
MOJISIPU30BAHHOTO CBETA MOJIYIIPOBOIHUKOBOTO
naszepa. 3akoH Maitocay; ycTaHOBKa
naboparopHas «M3ydyenue unrephepeHunn
JIA3€pPHOr0 CBETA B TOJICTOM CTEKIITHHOMN
mactuHke. [1onockl paBHOTO HaKJIOHA.
Onpenenenre TOMMHBI TIOCKONAPATIIETbHON
CTEKJIIHHOM IIACTHUHBI 110
UHTEP(PEPEHITUOHHBIM KOJIbLIaM,

crenx OOO 3apauna «3mepenne JMHbI
CBETOBOM BOJIHBI C IOMOIIBIO KoJiell HeroToHaY,

crerr OO0 3apuuiia «YCTaHOBKA JId
HU3y4YeHUsd CIIeKTpa aToMa BOZopoza U
aTOMOB [IPYTUX rasoB (MHepTHAasd
I'pyILIa) C IOMOIIBI0 AUPPAKITUOHHOMN

peureTKu» JIP «M3y4yenus criekrpa atoma
Ho».

YueOHast nabopaTopust
«MexaHHMKa U MOJICKYJISIpHasT
¢uzuka», A-114

Criennanu3upoBaHHOE nabopaTopHoe
obopyoBaHue 1Mo npoduIto 1a00paTOpHH:
yCTaHOBKA nabopaTopHas "MasTHHUK
YHUBEpCaJIbHBIA", yCTaHOBKa JjabopaTopHas
"MasTHUK HAKJIOHHBIN", yCTaHOBKa
nabopatopHas "MammHaa ATByaa", yCTaHOBKa
nabopaTopHas "MasTHUK Maxkcsemna",
ycTaHoBKa  jaboparopHas  «OmnpeneneHue
MOMEHTa UHEPIUU POTOpa U CHIIBI TPEHUS B
oropey, yCTaHOBKa nabopatopHast
«Omnpenenenue BsS3KOCTH MeTogoM CTOKcay,
ycTaHoBKa  jaboparopHas  «OmnpeneneHnue
MOMEHTa WHEPIMU TeJla U MPOBEPKA TECOPEMBI
[ reitnepar, yCTaHOBKa nabopatopHast
«Omnpenenenue OTHOIIEHUS MOJISIPHBIX
termoemkocTelt  raza Cp/Cv meTonom
annabaTUIeCKOT0 PACHIUPEHUS», MOPTPETHI
YYEHBIX.

VYyeOHnas naboparopust
«DIEKTPUUECTBO u
Maraetusmy, A-207

Crienuan3upoBaHHOE J1abopaTopHOe
00opyaoBaHHeE 110 MPOGUITIO Ta0OPaTOPHH:
yCTaHOBKa JabopaTtopHas «AMIepMeTp Kak




OMHYECKOE COIPOTHUBIICHUE B CXEME,
yCTaHOBKA JJaOOpaTOpHAast «BOJIBTMETP Kak
OMHYECKOE COIPOTHUBIICHUE B CXEME,
yCTaHOBKa JabopaTopHas «/3mepenne Toka u
HaIpsHKEHUs Ha CONPOTUBIICHUSX,
COE€IUHEHHBIX ITOCIIEA0BATEIILHO B
napajuiesibHO», YCTaHOBKA JJabopaTopHast
«Omnpenenenre ropu30HTATbHON
COCTABJISIIOLIEH UHAYKIIUM MAarHUTHOTO MOJIS
3emun», yCTaHOBKA JtabopaTopHas
«OmnpeneneHue CONPOTUBIECHUMN C TOMOIIBIO
MOCTOBOM CX€MbI Y UTCTOHA», YCTAaHOBKA
naboparopHas «IIpoBepka 3akoHa Oma u
U3MEPEHHE YJIETbHOIO COMPOTUBIICHUS »;
Moayib PI19-03 «Onpenenenne OTHOMEHUS
3apsja EKTPOHA K €ro Macce METOA0M
MarHeTpoHay, yCTaHOBKa JlabopaTopHas
«3yueHne amriepMeTpa v BOJIbTMETPAY,
ycTaHoBKa naboparopHas «I pagyupoBka
raJbBaHOMETPAY», YCTAHOBKA JIabopaTopHas
«OKcnepruMeHTaIbHas IpoBepka 3akoHa OMay,
crenr OOO 3apHuna «DIEKTPUYECKHUE U
MarHuTHbIe 11enu.OCHOBBI 3JEKTPOHUKM» :JIP
«Cuita ToKa ¥ HanpsKEHHE MPU MapaJlIeTbHOM
i IIOCIIEJOBATEIIbHOM COCIMHCHUU
conpoTuBieHuit», «lloAroroBka m mpoBeacHUE
W3MEPEHUH ¢  TOMONIbIO  MYJBTUMETPay,
«DNEeKTPOU3MEPUTEIIbHBIC MPUOOPHI Hu
U3MepeHus»; «JIMHEeHHbIE JIEKTPUYECKUE LIETTH
MOCTOSHHOTO ~ TOKa»;  «JKCIHEPUMEHTAIbHOE
OmpeJieJICHUE MapaMeTpoOB DSJIEMEHTOB Ienei
MEPEMEHHOTO TOKa»; «JJEKTpUYecKas Lelb
MEPEMEHHOTO TOKa C  TOCIEI0BaTEIbHBIM
COCIMHEHHEM DJIEMEHTOBY; «JEKTpHUUECKast
LeMb MEePEeMEHHOr0 TOKa C MapaliedbHbIM
COEIMHEHHEM BJIEMEHTOBY; «3ydueHune 3aKOHOB

Kupxroday; «ITocnenoBarenpHOE u
MapajuieIbHOE COEIUHEHUE KOHAECHCATOPOBY,
«ITocnenoBarenpHoE u napajuieIbHOe
COEIMHEHHE KaTylIeK WHIYKTUBHOCTI.
[TopTpeThl yUEHBIX.

YueOHas naboparopust| Cnenuain3upoBaHHOE naboparopHoe

«MexaHuKa U MOJIEKYJISIpHAs
buzuka» A-206

obopyaoBanue no npoduitto 1abopaTopuu:

ycraHoBKa  JabopatopHas  «OmnpeznencHue
Kod(puImeHTa BSI3KOCTHU BO3JlyXa
KalTWLISIPHBIM METOZOMY, yCTaHOBKA
naboparopnas «OrmnpeneneHre OTHOIICHUS
MOJISIPHBIX ~ TEIUIOEMKOCTeW  ra3a  cp/cv
METOZOM  auabaTHYECKOr0  PACIIUPEHUSY,
ycraHoBka  JjabopatopHas  «OmnpeneneHue
MOJIEKYJIIPHOM Ta30BOM MOCTOSSHHOM METOA0M
OTKAYKN», yCTaHOBKA nabopaTopHas




«Omnpenenenue YCKOPEHUS CBOOOTHOTO
NaJiecHus. Tejla», YCTaHOBKa JiabopaTopHas
«Omnpenenenue cpeHel CHIIbI CONTPOTUBIICHUS
rpyHTa Tpu 3a0WBaHUU CBaW», YCTAaHOBKA
naboparopHas «Omnpenenenue MOMEHTAa
WHEpUMU Tella M  IpPOBEPKA  TEOPEMBI
[IITeiiHepa», NOPTPETHI YUEHBIX

KomnbroTepHsIi K1ace ¢ CnenuanusupoBaHHas yueOHas Mmebeb,
BhIX0Z0M B MHTEpHET A-204 TEXHUYECKHE CcpescTBa 00yueHHs
(KOMITBIOTEPHI), JIMLIEH3UOHHOE MPOrPaMMHOE
obecrneycHue
CaMmocrosrenpHas |KoMnploTepHBIi Kitacce ¢ Crnenmanu3upoBaHHas yueOHas mebens Ha 30
pabora BbIxozioM B MuTeprer B-600a | nocamounsix  mect, 30  KOMIBIOTEPOB,

TEXHUYECKHE CpeJICTBA O0y4YeHMs (MyJIbTUME-
JTUUHBIA TIPOEKTOp, KOMMBIOTEp (HOYTOYK),
9KpaH), BHUJICOKaMEPHI, IIPOrPaMMHOE
obecrnieueHue
CrnenuanusupoBaHHas MeOelb, KOMIIbIOTEPHAs
TE€XHHUKa C BOBMOXHOCTBIO BbIXxo/1a B IHTepHeT
u obecnieuenuem gocryna B dUOC, skpas,
MYJIbTUMEAUNHBIA IPOEKTOP, IPOTPaMMHOE
obecrieueHue

YuranbHBIN 3271
OnoOINOTEKU

7. OcoO0eHHOCTH OpraHu3aluu 00Pa30BaTebHOM 1eATeJbHOCTH JJIA JIUIL C
OrpaHMYEeHHBIMHU BO3MOKHOCTSAAMM 3/10POBbS 1 HHBAJIUI0B

JIuna ¢ orpaHUYEHHBIMU BO3MOYKHOCTSIMU 370poBbsi (OB3) 1 MHBaNHUIbI UIMEIOT
BO3MOKHOCTh OECIIPEMATCTBEHHO TEPEMENIAThCS M3 OJHOTO y4eOHO-TabopaToOpHOTO
KOpITyca B JPYrod, TMOMHATHCS HA BCE OSTAXH Yy4eOHO-TaOOpaTOPHBIX KOPITYCOB,
3aHUMaTbCd B YYE€OHBIX UM HHBIX [OMELIEHUSIX C YYETOM OCOOEHHOCTEN
NCUX0(U3NYECKOTO PA3BUTHUSL U COCTOSIHUS 3/I0POBBSI.

s o6yuenust nmn, ¢ OB3 u MHBaNMIOB, UMEIOLIMX HAPYIICHUS OMOPHO-
JIBUTaTEJILHOTO anmapara, oOecleyeHbl yCIIOBUS OeCHpensTCTBEHHOrO JOCTyIa BO
Bce yueOHbIe nmomMemieHus. Mudopmanus o cnenuanabHbIX YCIOBUIX, CO3/IaHHBIX JIJIS
oOyuarommxcs ¢ OB3 u wuHBanmaoB, pa3menieHa Ha caldTe yHUBEpPCUTETa
www//kgeu.ru. imeercsi BOSMOXKHOCTh OKa3aHHsI TEXHUYECKON MOMOIIN aCCHCTEHTOM,
a TaKkXKe YCIIyT CYypAONEePEBOTIMKOB U TU(IOCYPI0TIEPEBOIUNKOB.

Jns ananranuu K Bocnpusituio unamu ¢ OB3 1 nHBanuaaMu ¢ HapyluIE€HHBIM
CIIyXOM CIPAaBOYHOTO, y4eOHOro marepuaia IO JUCIUIUIMHE O00eCTIeunBarOTCs
CJIEIyIOLUE YCIIOBUSA:

- 17151 Ty4qIlIe OPUEHTAIIUU B Ay IUTOPUU, IPUMEHSIOTCSI CUTHAJIbI OTIOBEIICHUS
O HauaJie U KOHIIE 3aHSTHS (CIOBO «3BOHOK» MUIIETCS HA JIOCKE);

- BHUMaHue Cia0ociblIamero o0y4Yaromerocss MNPHUBJIEKAETCS MeJarorom
YKECTOM (Ha IJIeHO KIAJETCs pyKa, OCYIIECTBISAECTCA HEPE3KOE MOXJIONbIBAHUE);

- pasroBapuBasi C OOYyYalOIIMMCS, MEAaroru4eckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT $SICHO, KOPOTKHMH TMPEIOKCHHUSIMHU, OOeCreynBasi BO3MOXKHOCTH
YTEHUS 10 TyOaMm.

KomrieHcanust 3aTpy/lHEHUI pPEYEBOrO0 M HMHTEIUIEKTYaJIbHOTO Pa3BUTHS



http://www.kgeu.ru/

C1a0O0CHBITIAINUX 00YYAFOIINXCS POBOIUTCS Ty TEM:

- UCTIOJIb30BAHUSI CXEM, JUArpamMM, pUCYHKOB, KOMITbIOTEPHBIX MPE3EHTALUNA C
TUTEPCCHUTKaMU, KOMMEHTUPYIOIIUMH OTJEThHBIC KOMITOHEHTHI H300paKeHUS;

- pEeryJasipHOrO0 TPUMEHEHHsS YOPAKHEHHH Ha Tpaduueckoe BbIIACICHHUE
CYIIIECTBEHHBIX TPU3HAKOB MPEIMETOB U SIBJICHUH;

- obecrieueHHs] BO3MOXHOCTH JJisi  OOYy4arollerocsi MOJYYHUTh aJpPECHYIO
KOHCYJIBTALIMIO TIO 3JIEKTPOHHOM MOYTE [0 MEPE HEOOXOJUMOCTH.

Jns agantanuu K BocnpusiTuio Juiiamu ¢ OB3 u uHBanuiamMu ¢ HapylneHUsIMU
3peHus CIIPaBOYHOTO, y4eOHOTO, MPOCBETUTENILCKOTO Martepuana,
MPETyCMOTPEHHOTO0 00pa30BaTeIbHON MPOrPaMMOi MO BHIOPAHHOMY HaIPaBJICHUIO
MOJATOTOBKH, 00ECIIEYUBAIOTCS CIICTYIONTUE YCIOBUS:

- BezleTcA ajanranys oQUIManbHOro caidta B cetu IHTepHeT ¢ y4eToM 0COOBIX
MOTPeOHOCTEN MHBAIHMIOB 110 3pEHUI0, 00ECTICYNBACTCS HATMYHUE KPYITHOMIPU(PTOBOH
CIpaBOYHOM MHGOPMAIIMH O PACTIMICAHUH YUCOHBIX 3aHATHIA,

- MeJIaTOTHYECKUN  pabOTHUK, ero coOeceqHUK (mpu HEOOXOIUMOCTH),
MPUCYTCTBYIOIIME HA 3aHATUU, MPEACTABIIAIOTCS 00YYarOIUMCS, IPU ITOM KaxAbli
pa3 Ha3bIBAETCS TOT, K KOMY MeIarorndyeckuii paboTHUK oOpalaercs;

- IEUCTBHUS, KECThI, MEPEMEUICHUsI NEeAaroruueckoro pabOTHHKAa KOPOTKO MU
SICHO KOMMEHTUPYIOTCS;

- meyatHas uWHGOpPMAIUS TPeaoCTaBiseTcsl KpymHbiM 1ipudrtom (ot 18
MYHKTOB), TOTAIHHO 03BYYHBAETCS;

- obecrnieunBaeTCsi HEOOXOIUMBIN YPOBEHb OCBEIIEHHOCTH MOMEIICHUM;

- IPEJIOCTABIIAECTCS BO3MOXHOCTh HCIIOJIb30BaTh KOMIIBIOTEPHl BO BpeMs
3aHSTHI U MPABO 3aMUCU 0OBSICHEHUI Ha TUKTO(OH (TI0 JKEJTaHUIO0 00YyUaIONUXCs).

dopma NOpPOBEICHUS TEKYWIEM H MPOMEXKYTOUYHOM aTTeCTalWu I
obOyuaromuxcs ¢ OB3 u MHBAIMIOB OmpenensieTcs MeaarornieckuM paboOTHUKOM B
COOTBETCTBHH C y4ueOHbIM I1aHoM. [Ipu HeobOxoammocTu oOyuaromemycs ¢ OB3,
MHBAJUIY C YYETOM MX MHAMBUAYAJIbHBIX NMCUXOPU3HMUECKUX OCOOCHHOCTEN NaeTcs
BO3MOYKHOCTb MPOUTH MPOMEKYTOUHYIO aTTECTAlMI0 YCTHO, MMCbMEHHO Ha Oymare,
MMCBMEHHO Ha KOMIIbIOTEpPE, B (pOpME TECTUPOBAHUS U T.II., JIUOO MPETOCTABISAETCS
JOTIOJTHUTENBHOE BpeMs JIsl MOJTOTOBKH OTBETA.

8. MeToanueckue peKOMeHJAALMH JIA NpenojaBareseid M0 OPraHu3anuu
BOCIIMTATEJbHON PadoThI C 00y4AKOIMMHUCS.

MeTtoandeckoe obecredeHne npoiecca BOCIUTaHUS 00YYarOINXCsl BEICTYIIAET
OJHUM U3 OMNpenessionmx (aKTOpoB BBICOKOTO KauecTBa 0Opa3oBaHUS.
[IpenonaBarens By3a, IEMOHCTPHUPYS BBICOKHH TPO(ECCHOHATN3M, JPYIHUIHUIO,
YETKYIO TPKIAHCKYIO MO3UIUIO, CAMOIUCIIUIUIMHY, TBOPYECKUI TIOX0] B PEIICHUN
npo(eCCHOHANBHBIX 3a7ad, B XO0jJ€ 00pa30oBaTENLHOTO TpoIecca CIOCOOCTBYET
(bOpMHUPOBAHUIO TAPMOHUYHOMN JIMYHOCTH.

[lpn peanu3anuu AUCHMIUIMHBI TPEMOJaBaTellb MOXKET HCIOJIb30BaTh
CJIETYIONTUE METOJIBI BOCTIUTATEILHON PaOOThI:

- MeToZIbl (OPMHUPOBAHUS CO3HAHUS JUYHOCTU (Oeceqa, AUCIYT, BHYIICHHE,
WHCTPYKTaX, KOHTPOJIb, OOBSICHEHUE, NPHUMEpP, CaMOKOHTPOJb, paccKas, COBET,
yOexxaeHue u ap.);



- METOJbl OpPraHu3allid JACSITEIBHOCTH M (POPMUPOBAHUS OIBITA MOBEICHUS
(3amanme, OOIIECTBEHHOEC MHEHHWE, Teaarorndeckoe TpeOoBaHWe, TMOpYyUYCHHUE,
MpUyYECHHUE, CO3JJaHNE BOCIUTHIBAIOIINX CUTYallU, TPEHUHT, yIIPaXXHEHUE, U Ip.);

- METOAbl MOTHUBALIMM JEATECILHOCTU U TMOBEACHUS (0J00pEeHHE, MOOIIPEHUE
COLIMAJIbHOM AaKTUBHOCTH, IOPHUIIAHUE, CO3/IaHME CUTyalud Yycrexa, CO3JaHue
CUTYyaIui JJIsl SMOIIMOHATBLHO-HPABCTBEHHBIX NMEPEKUBAHUN, COPEBHOBAHUE U JIP.)

[Ipu peanuzanuu OUCUUIUIMHBI  IPENOJABATENb  JIOJKEH  YUYHUTHIBATH
CJIEAYIOIINE HAIIPABIICHUS BOCIMTATEIbHON AEATEIbHOCTHU:

I'pasxcoancrkoe u nampuomuueckoe 60cnumaHue:

- popMupoBaHKe y OOYYaIOUIMXCS IIEJIOCTHOTO MHPOBO33PEHUS, POCCHICKOM
WJICHTUYHOCTH, YBaXKEHHUS K CBOEH CeMbe, OOIIECTBY, TOCYAAPCTBY, IPUHATHIM B CEMBE U
00I1IeCTBE JyXOBHO-HPABCTBEHHBIM M COLIMOKYJIBTYPHBIM IIEHHOCTSIM, K HAIIMOHAILHOMY,
KyJIbTYPHOMY W HWCTOPUYECKOMY Haclenuio, (OPMHUpPOBAHUE CTPEMJICHHS K €ro
COXPAHEHHUIO U Pa3BUTHIO;

- popmupoBaHHe y 00yUArOIIUXCSI AKTUBHOW TPAKTAHCKOM TIO3UITUH, OCHOBAaHHOM
Ha TPAJUIMOHHBIX KYJbTYPHBIX, JTyXOBHBIX M HPABCTBEHHBIX LIEHHOCTSIX POCCHUKMCKOIO
oOmiecTBa, /JJsi TIOBBIIICHHSI CIHOCOOHOCTH OTBETCTBEHHO PEAIM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE TpaBa U 00s3aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUUECKOUN KYJIbTYPhl 00YUYaIOIINXCS, pACIIUpPEHUE
KOHCTPYKTHUBHOI'O YYacTHsl B MPUHATHM PEIICHUM, 3aTparMBarolliuX HX IpaBa M
MHTEPECHI, B TOM YHCII€ B PA3IMYHBIX (pOpMax caMOOpraHU3alMK, CAMOYNPABIICHUS,
OOIIECTBEHHO-3HAYMMOM JIeATEIbHOCTH;

- opMUpOBaHHWE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JIMYHOCTH, MO3BOJISIFOIIMX ~ IMPOTUBOCTOSATH  JKCTPEMHU3MY, KceHopoOuw,
JACKPUMHMHALIMM 10 COLMAJIbHBIM, PEIUTHO3HBIM, pPACOBBIM, HAUMOHAIbHBIM
MpU3HAKaM, MEXKITHUYECKOH M MEKKOH(ECCHOHATLHON HETEPIUMOCTH, IPYTUM
HETaTHUBHBIM COIIMAJIbHBIM SIBIICHUSM.

Llyxoeno-nupascmeennoe eocnumanue:

- BOCIINTAHUE 4YYyBCTBA JOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIIMBOCTH,
YBXKEHUS K POAUTEIIAM, YUUTENSIM, JIFOASM CTapIIEro NOKOJIEHHUS;

- opMHUpOBaHUE TMPUHIUMIIOB KOJUICKTUBU3MA U  COJIMJAPHOCTH, JyXa
MUJIOCEPAUST W COCTpaJaHus, MPUBBIYKH 3a00TUTHCS O JIIOJSIX, HAXOISAIIUXCS B
TPYJITHOM KU3HEHHOW CUTYAIlUH;

- popMHUpOBaHUE CONMMAAPHOCTH W YYBCTBA COLIMAIILHOM OTBETCTBEHHOCTH IO
OTHOLIEHHUIO K JIFOJSM C OTPAHMYEHHBIMHU BO3MOXHOCTSIMU 3JI0POBbs, MPEOIOJICHUE
MICUXOJIOTUYECKUX OapbepoB MO OTHOUIEHUIO K JIIOJASIM C OrpPaHUYCHHBIMU
BO3MOYKHOCTSIMU,;

- popMHpOBaHUE SMOIMOHAILHO HACHIIIICHHOTO W JYyXOBHO BO3BBIIIIEHHOTO
OTHOIICHUS K MUPY, CIIOCOOHOCTA U YMEHUS MEpPEeaBaTh JAPYTUM CBOM ACTETHUUYECKUN
OTIBIT.

Kynomypno-npoceemumensckoe sochumanue:

- hopMUpPOBaHUE ICTETUUECKON KapTHUHBI MUPA;

- popMUpOBaHUE YBAKEHHUS K KYJIbTYPHBIM LEHHOCTSIM POJHOIO TOpojia, Kpas,
CTpaHBbl;



- IOBBIILIEHUE MTO3HABATEIbHONW AKTUBHOCTH 00YYarOIINXCS.

Hayuno-obpazosamenvrnoe éocnumanue:

- popmupoBanue y 00ydarouxcs HayYHOTO MUPOBO33PECHHS;

- popmupoBaHUEe yMEHUS TOTy4YaTh 3HAHUS;

- popMupoBaHNEe HABBHIKOB aHAJIM3a U CHUHTE3a MH(POpPMAIMH, B TOM YHUCIE B
npodeccuoHanbHON 001acTH.
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Ipunoosicenue x pabouet
npozpamme OUCYUNIUHbL

®egepanbHOe rOCyIapCTBEHHOE OI0MKeTHOEe 00pa3oBaTeIbHOE
yUpe:KIeHHe BbICIIero 00pa3oBaHus
«KA3BAHCKHNU I'OCYJIAPCTBEHHBIN DHEPTETHYECKNUHN YHUBEPCUTET»
(PI'BOY BO «KI'9Y»)

I@ MUWHUCTEPCTBO HAYKHU U BLICLLIETO OBPA30BAHUS POCCUIICKO ®GEJIEPALIUN

KI'2oYy

OLEHOYHBIE MATEPHAJIbBI
10 AMCHUIINHE

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

HaunmenoBanue paznena

PeliTuHrOBBIE OKA3aTEIN

DopMBbI U BUJ
KOHTHOITA

I Texyimuit KOHTPOJIb
JlononHuTEILHEIC
oamiel k TK1

II Tekyuit KOHTPOIb
JlonmonHuTEILHEIC
[II Texymuit KOHTPOJIB
JloNOJTHUTETbHBIE
Htoro

[TpomexxyTounas
aTTecTalus

Pazgea 4. «Maraerusm»

TK4

0-15

30

15-30

Tect

OtyeT no nabopaTopHOit paboTe
(OJIP)

Omnpoc no pazaenam (Temam)

0-10

Pedepat (Pdp)

0-5

Paszned 5. «OnTuka»

TKS

20-

2
0 35

0-15

20-35

Tect

10

Otuer o maboparopHoit paborte
(OJIP)

10

Omnpoc no pazzaenam (Temam)

0-10

Pedepar (Pdp)

0-5

Pa3gen 6. «Di1eMeHTHI
KBaHTOBOU (u3uKu. OCHOBBI
ATOMHOM M SJICPHOUN (PUBHKNY

TK6

20-

2
0 35

0-15

20-35

Kontponbhas padora (KHTP)

10

Otuet o mabopatopHoii pabote
(OJIP)

10

Ormpoc 1o pazaenam (TeMam)

0-10

Pedepar (Pdp)

0-5

IIpomeskyTOYHAA aTTeCcTALUA
(3x3aMeH)

oM

0-45

B nucemenHol hopme 1o
ouneram

0-45

2. OueHo4YHbIE MATEPUAJIBI TEKYLIEr0 KOHTPOJIS M IIPOMEKYTOYHOM ATTeCTALN
[ITkana OLIEHKH Pe3yIbTaTOB O0YUYEHHS [0 JUCHUIUIMHE:

3amranu-
Kon Kon pOBaHHBIE
KOMIIEe- | HMHJIUKAaTopa pe3ynbTaThl
TEHIIUH | KOMIIETEHIINHA 00yd4eHus 1o
JUCILUILIMHE

YpoBeHb CHOpMUPOBAHHOCTH
HHIWKATOpa KOMIICTCHIWN

Bricokuit | Cpenuuit Hmxe Hwuzknit
CpEIHET0
otT 85 10 100| ot 70 mo 84 | ot 55 10 69 | oT 0 mo 54




IIIxama oneHUBaHUA

yIOBJIET- HEY 0B
OTJINYHO XOPOIIO BODHTEIILHO JIETBOPH-
TCIIBHO
3a4TEHO HE 3a4TEeHO
3HATh:
OCHOBHEIE Yposenn VYpoBenb | Munuman | YpOBEHbB
dusnueckue 3HAHUU B 3HaHUH B BHO 3HAaHUMI
P — obneme, obbeMe, | momycTHm HUKE
3aKOHBI; OC- COOTBETCT | COOTBETCT BIi MUHUMAI
HOBHELE BYIOLIEM BYIOLIIEM YPOBEHS BHBIX
dusnueckue Be- | TPOTPAMM | TIPOTPAMM | 3pyqpyyig Tpe6s)BaH
JWYUHBI M KOH- | © ¢, AIMeCT nMeeT ny,
CTaHTHI, UX HIOJITOTOBK MECTO MECTO UMEIOT
onpenenenne n | M 0e3 HECKOJIBKO MHOLO MECTO
CJIMHUIG M3Me- | OLIMOOK HEerpyObIX HErpyGHIX rpyobie
peHHS; ook oImGoK OIMOKH
YMETb:
[TIponemon | Ilponemon | Ilpoaemon | Ilpu
CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUU
bl BCE bl BCE Bl CTaHAapT
OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
YMEHHS, YMEHHS, YMEHHS, 3aj1a4 He
pEeIIeHbI pEIIeHbI peIIeHbI POJEMOH
BCE BCE TUIIOBBIE | CTPUPOBA
OCHOBHBIE | OCHOBHBIE | 33Jla4M C HBI
OpUMEHsTh Gu- | 3a1auu, 3ajlauul ¢ HEerpyObIM | OCHOBHBIE
3UKO- BBHITIOJIHEH | HErpyObIM | U YMEHHS,
MaTeMaTH4YeCKU | bl BCE u OIIMOKaMU | UMEIOT
OIIK-1 OINK-1.2 il anmapar npu | 3aJaHUA B | OIIMOKaMH | , MECTO
pellIeHny 3a7a4 | IOJTHOM , BBITIOJIHEH | TpyOBIe
UH)XEHEpHOW | oObeme BBITIOJIHEH | BI BCE OLIMOKH
JeSITEIbHOCTH bl BCE 3aaHus,
3aJaHusl B | HO HE B
[IOJIHOM MIOJIHOM
00BeEME, 00BeMe
HO
HEKOTOPBI
ec
Hejo4eTa
MU
BJIQJICTh!
METOJIaMH ITponemon | Ilpone- Nwmeercs He mpo-
aHaJln3a U CTpUpPOBAH | MOHCTpPU- MHHU- JEMOH-
MOJIeJINPOBa- bl HABBIKM | POBaHBI MaJbHBIA | cTpup
HUS, npu 0a3oBbie Ha0op OBaHbBI 6a-
TEOPETUYECKOr0 | PEUIEHUH | HaBBIKU HaBBIKOB | 30ppIe
U HEeCTaHJaap | mpu IS HABBIKI
AKCIEPUMEHTAN | THBIX PEWICHUH | PEMCHAS | 11y
BHOTO 3ajad, CTAHIAPTH | CTAHMAPTH | noryorryry
UCCJIEIOBAHUS BBITMIOJIHE- | BIX 337a4, | bIX
CTaHaapT
NIPY peIICHUN HUU QU3U- | BBINIOJHE- | 3a/ad, HEIX
3a1a4y YECKUX HUM (pU3H- | BBHITIOJIHE-
MH)KCHEpHOU JKCIEPH- | YECKUX HUs pusn- 3anad,




MEHTOB, OKCIIEPH- | YECKUX BBITIOJTHE-
00paboT- | MEHTOB, 9KCIEpH- | pus ¢u-
KA U 00paboT- MEHTOB, SHUECKHUX
HUHTEP- KH U 00paboT- | skcnepu-
npeTanuu | UHTep- KU U MEHTOB
2
UX pe3ylib- | IPEeTallud | UHTEP- 06paboT-
TaToB 0€3 | MX PE3YJib- | HPETAUMU | o pr e
NESTEIEHOCTY OmMOOK U | TaTOB C X pe3ylb- | eprpera-
HEJIOYETOB | HEKOTOPHI | TaTOB C
1007078704
MU HEKOTOPHI
pe3yJbTa-
HeJo4YeTa | MU
TOB,
MHU. HeloYeTa
MU UMEIOT
MECTO
rpyOsbIe
OIIHOKH.

OrneHKa «OTJMYHO» BBICTABISICTCS 3@ BBINOJIHCHUE KOHMPOJIbHLIX pabom u
MmecmoeBulX 3a0anull 8 cemecmpe 6e3 ouuboK u Hedouemos, 21yooKoe NOHUMAaHUe U
VMeHUue NPUMeHsmb @u3udecKue 3aKOoHbl O/l PeuleHUs: 3a0ay meopemuieckozo,
IKCNEPUMEHMANBbHO20 U NPUKIAOHO020 Xapakmepd, NOAHble U cooepicamevbHbvle
omeemuvl Ha 80NPOCHL buiema (meopemudeckoe U nPpaKmuieckoe 3a0anue);

OreHKa «XOPOII0Y» BBICTABIIACTCS 32 BBIIOJHEHUE KOHMPOAbHLIX pabom u
MecmosviX 3A0aHUll 8 cemMecmpe ¢ MUHUMATbHLIMU OUWUOKAMU U HeOdouemamu,
NOHUMAaHUe U YMeHUue NPUMEeHAmMb @u3uuecKue 3aKoHbl OJisl peuleHus 3a0ay
meopemudecko2o, IKCNepUMEHMAIbHO20 U NPUKIAOHO20 Xapakmepd, 00CmMamoyHO
NOJHble U coOoepiicamelibHble OmMEembl HA 80NPOCLL buiema (meopemuyeckoe uiu
npakmuyeckoe 3a0anue),

OneHka  «yJOBJIETBOPHUTEJIBHO»  BBICTABIISCTCS 32  BBINOJHCHUE
KOHMPOIbHBIX pabom u mecmosulx 3a0aHUll 8 cemecmpe ¢ 00IbUUM KOIULECHEOM
OWUDOK U HeO0uemos, MUHUMAIbHBIL HAOOP HABLIKOS GbINOJHEHUS (OUUYECKUX
IKCNEPUMEHMOo8, 00pabomKu U UHMepnpemayuu ux pe3yibmamos.

O1eHKa «HeYJA0BJIETBOPUTEIbHO» BBICTABISCTCS 3d Claboe U HEenoaHoe
BEITIOJTHEHUE KOHMPOAbHLIX pabom 6 cemecmpe U OMCYMCmMEUe MUHUMATbHBIX
HABLIKOB BLINOJIHEHUS. (YUUUECKUX IKCNEPUMEHMO8, 00pabOmMKU U UHmepnpemayuu

UX pe3yabmamos.

3. IlepevyeHb OLIEHOYHBIX CPEICTB
KpaTkast xapakrepucTruka OLIEHOYHBIX CPEACTB, UCHOJb3YEMbIX IPHU TEKYILIEM
KOHTpPOJIE YCIEBAEMOCTM M IPOMEXKYTOUHOM aTTecTaluu OO0y4arouierocst Io

MUCHUILINHE:
Haumenosanue
Ormnucanue OleHOYHOI'0
OLICHOYHOTO Kpartkas xapakrepHucTrKa OLIEHOYHOT'O CPEICTBA cpencTBa
CpelcTBa P
KoHTposbHast CpencTBo MPOBEPKH YMEHUN MPUMEHSTH MOJTYUYEHHbIE Kommiekr




patota (KutP) 3HAHUS JJI1 PEIICHUS 3a/a4d OMpPENEICHHOTO THIA TIO0 KOHTPOIBHBIX
TEeME WU pa3aeny 3aJlaHui Mo ouseTam
Cucrema CTaHIapTU3UPOBAHHBIX 3aJlaHuH,
Tect (TecT) MI03BOJISIFOIIIAS aBTOMATU3HPOBATh npoLesypy KOMHH?(T TECTOBRIX
M3MEpEHUs YPOBHsI 3HAHUM U YMEHH 00yJaroIIerocs At
[Tepeuens 3a1anuii u
Otuer o Bomonnenne  maGopatopHoil  paboTel,  00paboTka BOTIPOCOB JUIA
nabopaTopHOit pe3ynpTaToB  okcrepuMeHTa. OdopmieHne oTdera, SAHTR! .
pabore (OJIP) 3aIuTa pe3yabTaToOB JJA0OPATOPHOUN PAOOTHI IO OTYETY naGopaTopHoit
paboThI, IepeyeHb
TpeOOBaHUI K OTYETY
Omnpoc o 3HaHHWE OCHOBHBIX MOHATHI [Tepeuenn
pazaenam TEMBI/pa3/iena/ IUCIUTUTHHEI oTpeieNIeHUI
(Temam) OCHOBHBIX TIOHITHI
TEMBbI/ TUCITUTUTHHBI
[IpoaykT  caMoCTOSATENbHONM  pabOTBI  CTYJEHTA,
MPEACTABISAIONIMNA  cOO0M  KpaTKoe W3JIOKEHUE B
Pedepat (Pdp) MUCBMEHHOM  BHUJAE  TOJYYEHHBIX  pe3ynpTaToB | Temsl pedepaTtoB
TEOPETUYECKOTO aHajiu3a OINPEICIICHHOW Hay4YHOU
(yueOHO-HCCIeIOBATENbCKOM) TEMBI
OneHouHble MaTepuasbl, BbIHECEHHbIE Ha JK3aMmeH, | [lepeuenp
COCTOAT M3  DK3aMEHALIMOHHBIX  OWJIETOB  C | TEOPETHUECKUX
DK3aMeH TEOPETUUECKUMHU BOIIpOCaMH u 3aJJaHUSIMU | BOIIPOCOB U
MPAKTUYECKOT0 XapaKTepa ISl MPOBEPKH MPAKTUYECKUX | KOMIUIEKT THIIOBBIX
YMEHHIA. 3a1a4

4. IlepeyeHb KOHTPOJBHBIX 3aJaHUM MJIM HMHBIE MaTepHAJIbI,
HeoOXoAMMBIe VISl OLECHKHU 3HAHUM, YMEHHUH M HABBIKOB, XapPaKTEePU3YIOIIHMX
JTanbl (POPMUPOBAHUS KOMIIETEHIMI B IIpoLecce OCBOCHHUS JUCHMILIUHBI
[IpoBepsiemas komnereHuus: [Iposepsemas komnerenuus: OIIK-1, OIIK-1.2

Ilpumep 3a0anus

Jas tekymero kourposas TK1:

Tect

Bonpoc

BapuaHm bl omeema

[Tpu aGCoOMOTHO HEYNpPyrom
yAape BBITIOJHSIETCS:

TOJIBKO 3aKOH COXpPAaHCHUA UMITYJIbCA

TOJIBKO 3aKOH COXPaHEHHMSI OJIHOW MEXAHUYECKOW SHEPTUH

TOJIBKO 3aKOH COXpPAaHCHUA MOMCHTA MMITYJIbCA

N 3aKOH COXpPAaHCHUS HMITYJIbCa, U 3aKOH COXpPaHCHHA MOJTHOH
MEXaHUYECKOH OHCPIun

Cwia, peicTByromass Ha
TEJIO, HE coBepIaeT padory,
eCIIu:

CuJia napajijiCJibHa HAIIPaBJICHUIO IICPCMCIICHUA

CHJia aHTUIIApAJUIC/IbHA HAIMPABJIICHUIO IICPECMCIICHUSA

TCJIO IOKOUTCA

Cyhjila HaIllpaBJICHAa 104 TYIbIM  YIJIOM K  HaIIPaBJICHUIO
MNCpEMCIICHU A

Pannyc-Bekrop,
[IPOBEACHHBIN U3 HaYaja
KOOPJIMHAT B JJAHHYIO TOUKY
MIO3BOJISET ONPEIEIUTD

MECTOHAXOXKJIEHUE TaHHON TOYKHU

MOJIOJKEHHME TaHHOM TOUKHU

paanyc KpUBU3HBI TPACKTOPUU JIBHKEHUS TOUKU

BEKTOPHYIO CYMMY CHWJI, IPWJIOKEHHBIX K TAHHOU TOYKE




OTuet no saboparophoii padore (OJIP)

VYkazanus 1o opopMIICHHIO OTYETa K JJa00paTopHOM padoTe.

Otuer odopmiseTcs KaXIbBIM CTYIACHTOM HWHIWBHIYyAIBHO U JIOJDKEH
coJlep>KaTh: HOMEp M Ha3BaHHE PadOThl, LEeNb PadOThl, AaTy BBIIOJHEHUS, KPaTKOE
OTHCaHUE TEOPUH  HW3y4aeMOr0  BOMPOCA, OCHOBHBIE  XapaKTEPHUCTUKHU
U3MEPUTETBHBIX TPHOOPOB, 3alUCH PE3YJIbTATOB MPSIMBIX H3MEPEHUN M PAcueTOB
KOCBEHHBIX H3MEPCHHH, OPOpPMJICHHBIC B BHUIE TaOIMIIBI, TpadUKH IOTYYSHHBIX
3aBUCUMOCTEH  (ecnu  TpeOYIOTCsS), 3alKWCh BBIYUCICHHHA, NPUBOAAIINX K
OKOHYATEJIbHOMY pe3yJbTaTy, pacyeT OIIMOOK H3MEpPEeHUH U OKOHYATeJIbHbIN
pE3yNbTaT ¢ YKa3aHUEM OIIMOKHU U3MEPEHMUS, BBIBOIBI.

Bce rpaduku momkHBI OBITH BBIMOJHEHBI HA MIJTUMETpoBoi Oymare. I[lpu
pacderax HeoOX0IMMO UCIIOJIb30BaTh eAMHUIIBI cucTeMbl CH.

K xaxpnoii mabopaTopHOi pabOTe COAEPKUTCA TMEPEYEHb BOIPOCOB JJIsi 3AIIUTHI
1abopaTopHOU pabOTHI.

Ipumep: JlaGoparopuas pabora U3MEPEHUE YCKOPEHHWA CBOBOIAHOI'O
[MAJJEHWA C IIOMOIIBIO MATEMATHUYECKOI'O MAATHUKA
KonTpoabHbIe BONIPOCHI:

1. KakoB BuJ 3aKOHA TapMOHMYECKUX KOJIEOaHUI MasiTHUKA?

2. Uto Ttakoe koneOaHuA? CBOOOJHBIE KOjJeOaHUA? TrapMOHUYECKHE KojeOaHus?
MEPUOANYECKHE ITPOLECCHI?

3. Jlaiite ompeneneHus aMIUTUTYIbI, (a3pl, Mepuoja, YacTOThl, IUKINYECKON
4acTOThI KOJIEOAHUS.

4. BeiBenure (opmyInbl A MEPUOJIOB KOJIEOAHWM MPYKMHHOTO, (PU3UYECKOTO U
MaTEMaTUYECKOrO0 MassTHUKOB.

5. Kak 3aBucHT BenuuuHa g OT Teorpauueckoi mupoThl?

6. [IpuBenuTe npruMepsl IPAKTHUECKOTO UCTIOIB30BAaHUS KOJICOaHUI MasTHUKA.

Omnpoc mo pasagenam (temam):

1. AGcCo0THO TBEPAOE TEIIO;

2. Ckopoctb (muddepennuanbias hopma);

3. Vckopenue (muddepeniuansuas popma);

4. TanreHuuaabHOE U HOPMaJIbHOE yCKOpeHHUs ((PopMyIibl);

5. Bropoii 3akoH HprotoHa (onpenenenue u ¢hopmyia);

6. Umnynsc (onpenenenue u popmyna);

7. Pabota (onpenenenue u hopmya);

8. 3akoH coxpaHEHHs MOJHON MEXaHHYECKOU dHeprun (ompeneneHue u Gopmya);
9. 3akoH cCOXpaHEHHS MOMEHTA UMITyJIbca (onpesesenne u hopmya);
10.Teopema IlITeiinepa.

Pedepar (Pdp)
Tembl pedepaTos:

1. JIBuxeHue, Kak popMa CyIlecTBOBaHUS MaTEPHH;



. 3aKOHBI KHHEMATUKH MEXaHUYECKOIO JIBUKEHUS U CBA3b MEXAY HUMHU;

. JleiicTBuE cuil B 3€MHBIX YCIOBUSIX;

. MexaHn4eckoe IBUKEHHE B HEMHEPLUAIbHBIX CUCTEMAX OTCYETA;

. Tpenne. [lonp3a u Bpex 111 MEXaHUYECKOTO IBUKCHUS,

. 3aKOHBI COXpaHEHHUs - (PyHIAMEHTAIbHbIE 3aKOHBI IPUPOIBI;

. DHeprus — eMHas Mepa pa3IMuHbIX (POpPM ABUKEHUS U B3AUMOIECHCTBUS
MaTepuu;

8. BoiHOBBIE TTpolIecChl B TPUPOJIE U TEXHUKE;

9. JIBM>keHue Tell B peabHbIX cpeax;

10. O6 uctopun pazpurus «Teopun OTHOCUTEIBHOCTI.

NN bW

Ilpumep 3a0anus

Jlis Trekymero kourpoJs TK2:

Tecr
Bonpoc Bapuanmuvr omeema
IlepBoe Hayano | Q=AU+A
TEPMOJUHAMUKHA g | Q=0
MU30TepMUYCCKOro 1mpouecca | Q=AU
HUMEET BUJ: Q=A
[Tpu TEIUIONPOBOJHOCTH | IEPEHOCA UMITYJIbCA U3 CJIOSI B CIIOM
MIPOUCXOJST IIPOLIECCHI: nepeHoca BHYTPEHHEH YHEPTUH B JOpME TETIIOThI

BbIPaBHUBAHUSI CKOPOCTEH OJIM3JIEKALINX CIO0EB
CaMOIIPOM3BOJIBHOTO BBIPABHMBAHUS KOHLEHTpallUid B CMeECU
ra30B WIX IUNIOTHOCTEH B XUMHUYECKH YUCTHIX Ta3ax

Huxkn Kapao — o6patumbiii JIBYX U30XOP U IBYX U300ap
KpyTrOBOH Ipoliecc, JIBYX U30TE€PM U JIBYX aauabdar
COCTOSIILIMN H3: JIBYX U30TEPM U JIBYX H30X0p
JIBYX U30TEPM U JIBYX M300ap

OTtuer o saboparopuoii padore (OJIP)

VYkazanus 1o opopMIeHUIO 0TUETa K JJabopaTopHOM padoTe.

Otuer odopmisgeTcs KaXIbIM CTYIACHTOM HWHIUMBUIYAIbHO U JIOJDKEH
coJiepKaTh: HOMEp W Ha3BaHHE PabOThI, 1eb PabOThI, AaTy BBHIMOJHEHUS, KPATKOE
OIMCAHME TEOPUH  M3y4aeMOro BOIIPOCA, OCHOBHBIE  XapaKTEPHUCTHKHU
U3MEPUTENbHBIX NMPUOOPOB, 3aMUCH PE3YJIbTaTOB MPSIMBIX HM3MEPEHUN U pacyeToB
KOCBEHHBIX H3MEpeHUH, OPOpMIICHHbIE B BHUAE TaOJHIbI, I'paUKH MOTyUYEHHBIX
3aBUCUMOCTEN  (ecid  TpeOyroTCs), 3aluCh  BBIYUCICHUW, MPUBOJAIIUX K
OKOHYATEJIbHOMY pe3yJbTaTy, pacyeT OIIMOOK HM3MEpPEHUH U OKOHYATEJIbHBIN
pEe3yNbTaT C yKa3aHUEM OLIMOKHU U3MEPEHMS], BBIBOIBI.

Bce rpaduku n0mkHBI OBITH BBINOJIHEHB Ha MULIUMeTpoBoi Oymare. Ilpu
pacderax HeoOX0AMMO UCIOJIb30BaTh €AMHUIIBI cucTeMbl CH.

K xaxmoit maGopatopHoi paboTe COAEPKHUTCS IMEpeueHb BOMPOCOB ISl 3AIUThHI
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)
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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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