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

[enpto ocBoeHmst AUCIUIUITHHBI  «Du3HWKa»  SBIAETCS  CO3JAaHUE Y
00y4aromuxcsi OCHOB TEOPETHUUECKON MOATOTOBKHU B 007aCTH (PU3UKH, TTO3BOJISIONIEH
OPUEHTHUPOBAThCS B TOTOKE HAYYHOH W TEXHUYECKOW wuHpOpManuu U
00eCITeuynBarOIIeH MM BO3MOXXHOCTh UCTIOJIb30BaHUS HOBBIX (PU3NUYECKHUX MPUHITATIOBR
B T€X 00J1acTsIX, B KOTOPBIX OHU CITCIIUATU3UPYIOTCS.

3aauaMy JUCITUTUTHHBI SBIISIOTCS:

— HW3YYCHHE OCHOBHBIX (DM3MUECKUX SIBICHHIA,

— oBiageHue (QyHIAMEHTAILHBIMH TIOHATHSMHU, 3aKOHAMHU W TEOPUSIMH
bu3KKY, a TaKKE METOJIaMU (PU3UYECKOTO UCCIIeI0BAHNUS;

— OBJAQJICHHE TpPHEMaMHU U METOJIaMU PEIIEHUs KOHKPETHBIX 3aJad H3
pa3TUYHBIX 00JacTeil PU3UKHY;

— (QopMupoBaHUE HABBIKOB MPOBEICHUS (PU3MUECKOTO IKCIIEPUMEHTA, YMEHUS
BBIJICIUTh KOHKPETHOE (PU3NUYECKOE COJIEpPKaHKE B MPUKIAAHBIX 3a7adax Oyaymien
NEeATETHHOCTH

KomneTeHun 1 MHIUKATOPBI, popMHUPYEMBIE y 00YYAIOIHMXCS:

KOI[ 1 HAMUMCHOBAHUE KOMIICTCHIINHU KOI[ 1 HAMMCHOBAHUC HHIAWKATOpPa

OIIK-1 — CniocobeH pemiath 3aauu
npoeCcCUOHATILHOM 1€ TeIbHOCTH,
IIPUMEHAA METOIBI MOJEIUPOBAHHS, OIIK-1.2 — JleMOHCTpUpPYET 3HAHUS MOJIOKEHUH,
MaTeMaTU4ECKOro aHaJIn3a, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK
€CTECTBEHHOHAYYHBIE U
00IIeMH)KEHEPHBIE 3HAHUS

2. Mecto nucuuninHbl B cTpykrype OII

[IpeamecTByromue TUCHUIUIMHBL (MOTynH), npaktuku, HUP, np.  Her

[Tocnenyronue nuctuIuinHbl (Moayiu), npaktuku, HUP, np.  Teoperndeckue
OCHOBBI DJICKTPOTEXHUKUA W IJICKTPOHUKHU, MaTepUaioBeeHUE, PUNKO-XUMUUYECKUE
IIPOLIECCHI B TEXHOJIOTUU MAaTEPUAJIOB

3. CTpykKTypa u coiep:kaHue TUCUUIIIHHBI
3.1. CTpykTypa AUCHMILIHHBI

Jliist ouHOM (popMBI 00yUEHUs

Bun yaeOHOM paboThI Bcero | Bcero CemecTtpbl
3E 4acoB 1
OBIAS TPYJJOEMKOCTD JVCLIUILIMHBI 7 252 252
KOHTAKTHAS PABOTA* - 106 106
AVJIUTOPHA S PABOTA 2,33 84 84
Jlexun 0,94 34 34
[IpakTruyeckue (CeMUHAPCKUE) 3aHATHS 0,94 34 34
JlabopaTopHbie pabOThI 0,45 16 16




CAMOCTOSTEJIbHASl PABOTA OBYYAIOLLETOCS | 4,67 168 168

[IpopaboTka yueOHOTO MaTepuaa 3,67 132 132

KypcoBoii mpoekT - - -

Kypcosas padota - - -

[ToaroroBka K MpoOMEXyTOYHOM aTTeCTallUU | 36 36

[IpomexyTOUHast aTTeCTalUS: 3

3.2. Conep:kanve AUCHUILUIMHBI, CTPYKTYPHMPOBAHHOE IO pa3jaejaM H
BU/aM 3aHATHI

Paznennl Pacnpenenenue ®opmbl 1 | UHAEKCH HHIUKATOPOB
AUCITHILUTHHEL 2 TPYAOCMKOCTH BUJI bopmupyeMbIX
§ 110 BH/IaM y4eOHOii paboThl | konTpoIs KOMIICTEHIIHI
o = te) ; O
5 = | & 5 | &
g . ) .
28| B | B
Pazpmen 1: 38 6 6 6 20 TK1 8HK11 .22-3
. [1K-1.2-Y
Pasznern 2: 44 6 2 6 30 ONK1 2B
Paznen 3: 64 12 4 12 36 TK2 OIlIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
Pasznen 4: 38 6 4 6 22 TK3 OIIK-1.2-3
OIIK-1.2-Y
Pasnen 5: 32 4 - 4 24 OIIK-1.2-B
DK3aMeH 36 36 OM OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
Hroro 3a 252 34 16 34 168
ceMecTp
HUTOI'O 252 34 16 34 168

3.3. Conep:kanme IMCHUIIAHBI
Pa3znes 1. ®usnueckre OCHOBBI KIIACCUYECKON U PEISTUBUCTCKON MEXAHUKH:

Tema 1.1. ®dusznueckue OCHOBBI KIACCMYECKOM MexaHUKU. KuHemarnka
MarepuaibHold TOukd. Cucrema otcyera. CKOpOCTb. YCKOPEHHME H  €ro
cocTaBisitonue. J[BukeHue Tena, OpPOIIEHHOTO MOJ YIJIOM K TOPU30HTY. YTJoBas
CKOPOCTh M YIJTIOBO€ YCKOpeHHue. JluHamMuka MarepualibHOW TOYKH. [lepBbIid 3aKOH
HrroTona. Macca u cuinbl. Bropoit 3akon Hetotona. Tpernii 3akon Hetotona. Pabora
Y DHEPTHUSL.

Tema 2.1. OcCHOBHBIE MpEACTaBICHHS O 3aKOHaX CcoXpaHeHus. JlMHaMuka
BpaiarenabHoro aBrkeHus. Teopema lreiinepa. Kunernueckas sHeprusi BpauieHus
tena. Pabota mo BpameHuto Terna. OCHOBHOM 3aKOH JMHAMHUKU BpallaTelIbHOTO
JIBH)KEHUS TeJIa. 3aKOH COXPAHEHHSI MOMEHTa UMITYJIbCA.

Tema 3.1. DaeMEHTHI MEXaHUKHU JXUIKOCTEH U ra3oB. J|aBieHHE B KUAKOCTH U
rase. YpaBHECHHUE HEPA3PBIBHOCTU. Y paBHeHUE bepnyum. Bsaskocts. JlamuHapHbiid
TypOYJEHTHBIN PEKUMBI TEUCHUS KUAKOCTEH. [[BH>KEHUE Tell B KUJIKOCTSIX U raszax.

Tema 4.1. OCHOBBI pEISTUBUCTCKON MEXAHUKHU. OJIEMEHTHI CICIUAIbHOU



Teopun OTHOCUTEIbHOCTH. [IpeoOpazoBanus ['ammnes. MexaHWYECKUN MPUHIIUTL
OTHOCHUTENBHOCTH. [loCcTynaTel crnenuanbHOW TEOPUU OTHOCUTENBHOCTH. OCHOBHOM
3aKOH PEJISITABUCTCKON JUHAMUKU. 3aKOH B3aUMOCBSI3U MacChl U JHEPTUH.

PA3JIEJI 2. MonekynsipHas (pU3HKa U TEPMOJUHAMUKA

Tema 2.1. OCHOBBI MONEKYJISIPHON (PU3UKU U TEPMOJUHAMUKHU. CTaTUCTUYECKUNA
U TEPMOIAMHAMHMYECKUNA METONBI HCCIIeNOBaHMs. [lapaMeTpbl COCTOSIHUSA BELIECTBA.
YpaBHEHHE COCTOSIHUA HACANbHOTO raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-
KMHETUYECKOW TEOPUU HIICAIbHBIX ra30B. 3aKOH MakcBesuia O paclnpelesieHUH M0
CKOpOCTSIM TEIJIOBOTO JIBIKeHUs. bapomerpuyeckas ¢opmyna. Pacnpenenenue
bosbiimMana. fIBienus nepeHoca B ra3ax. PeanbHble rasbl. YpaBHeHue BaHo-nep-
Baansca.

Tema 2.2. OcHOBBI TEpMOJUHAMUKA. BHYTpeHHsIsI 23HEPTUs CUCTEMBI. TerioTa u
pabora. Pabota raza mpu ero pacmuperuu. [lepBoe Ha4yamo TEPMOIUHAMUKH U €TO
IIPUMEHEHHUE K H3o0mpoueccam. TemioeMKoCTh naeanbHoro raa. Kpyrosou npouece
(muxon). O6patumbie 1 HeoOpaTtuMmbie mporiecchl. [ukn Kapro. DuTpomnus. Bropoe
Ha4yajao TEPMOJNHAMUKH.

PA3JIEJI 3. DyIeKTpUUYECTBO U MATHETU3M

Tema 3.1. Dmektpocratnka. OekTpuueckuid 3apsia.  3akoH  KyloHa.
Onekrtpuueckoe mnojne. HanpspkeHHOCTs mosid. [loTeHnuan 3JIeKTpUYECKOro IOJIs.
ITorok Bekropa HampsbkeHHOCTH. Teopema  Octporpanackoro-I'aycca — miis
ANEKTPOCTATUYECKOTO MOJS B BAKyyME. DJNEKTPUUYECKUN NHUMOJb. JIUANEKTPUKU U
MPOBOJAHUKA B  DBJIEKTpudueckoM mnojie. OTHOCUTENbHAs  JAUAJIEKTpUYECKas
MpOHUIAEMOCTb. Tunbl auanekTpukoB. [lomspuzanusa AudNeKTpukoB. OCHOBHBIE
BUJBI MOJISIPU3ALMA JTUAIEKTPUKOB. HanpssKeHHOCTh 3JIEKTPOCTATUYECKOTO MOJISI B
IuaIeKTpuke. BekTop anekTpuueckoro cmemenus. Teopema OcTtporpaznckoro-
laycca nng  3AEKTPOCTATUUECKOTO TOJsl B AUAJIEKTpUKE. (CerHeTorNeKTPUKH.
[IpOBOTHUKM B  3JEKTPOCTATHYECKOM TOJIE. DJIEKTPOEMKOCTh  YEIMHEHHOI'O
npoBoaHuKa. KonaeHcaTopsl. DHEPrus dJIEKTPOCTATHYECKOTO TOJIS.

Tema 3.2. IlocTosiHHBIN »3nekTpudeckud TOK. Cuina M TIUIOTHOCTh TOKA.
ConporuBnenne. TemreparypHass 3aBUCHUMOCTb CONpPOTHUBIICHUA. 3akoH Owma s
OJHOPOJHOro ydactka uenu. CTopoHHHE Cuibl. 3akOoH Oma 1yl HEOJIHOPOIHOIO
yuactka 1enu. O0001eHHoe MOHATHE HanpsbkeHus. PaboTa U MOIIHOCTh TOKa. 3aKOH
[xoynsa-Jlenna. Knaccuyeckass Teopust 3l€KTPONPOBOAHOCTH MeTauioB. [IpaBuna
Kupxroda st pa3BeTBIEHHBIX LETEH.

Tema 3.3. DnexkrpomarseTu3sm. MarHuTHoe moJsie B Bakyyme. BeKTop UHIyKIIUu
MarHutHoro nojisi. HampsikeHHocTh MarHuTHOTO 1ojisi. 3akoH buo-Casapa-Jlamnaca.
3aKOH MOJHOTO TOKA JJii MAarHUTHOTO TOJISI B BAKyyME U €ro NpPUMEHEHHUEe JJIsi
pacuera MarHuTHbBIX nosied. MarautHeil noTok. Teopema ['aycca st MarHUTHOTO
noygs. Cuna Awmmnepa. Cuna JlopeHua. SIBneHue >3I€KTPOMArHUTHOM HHIYKLIMH.
Camounnaykuusa. MHAYKTUBHOCTb. DHEPrusl MarHUTHOTO Iojsl. MarHuTHOE monie B
BemectBe.  OTHOCUTENBHAasE ~ MarHuTHas  [POHULAEMOCTb.  JlMamarHeTukw.
[Tapamarnetuku. ®eppomardetuku. Ilonstue o npupoge deppomMarHeTusma.
AHTtudeppomarueTuku. SABnenue cepxmnpoBoauMoctu. OcHOBBI Teopur MakcBesuia
JUIsL  AieKTpoMarHuTHoro mons. Kosjebanuss u  BosiHbl. BOJHOBBIE MPOLECCHI.
DIEKTPOMATrHUTHBIE BOJIHBI. DHEPTUA dJIEKTPOMATHUTHBIX BOJIH.



PA3JIEJI 4. Ontuka

Tema 4.1. BonnoBas ontuka. CBeToBbie BOJHBI. MHTEpdepeHImsi CBETOBBIX
BOJTH. HekoTopeie mpumepsl mpuMeHeHust naTepdepennun ceera. Judpaxmus cpera.
[Mpunuun TIroiirenca-Openens. Meron 30H @Dpenens. dudpaxuus Ha Kpyrjiom
OTBEPCTUM M AUCKe. EcTecTBEHHBIM M NOJSIpU30BaHHbIA cBeT. [lomsApusanusa npu
OTpaXXEHUM U IIpeaoMieHHMH. [[BoiiHOe JyuenpesnoMiieHue. Bsaumoneuncrsue
AJIEKTPOMArHUTHBIX BOJIH C BellecTBOM. Jlucmepcusi cBeTta. DJIEKTPOHHAS TEOpHUs
aucriepcun cBeta. [lornonienue u paccessHue CBETa.

PA3JIEJI 5. DneMeHThl KBaHTOBOU (pu3nku. OCHOBBI aTOMHOM U s/IEPHOMN
(107370097

Tema 5.1. OcHoOBBl KBaHTOBOW (u3uKU. TemiaoBoe U3IyUYeHHUE U €ro
XapaKTepUCTUKU. AOCONIOTHO HYEpPHOE TeJNo. 3aKOHBI TEIUIOBOTO H3JIy4YeHUs
abcomoTHO YepHoro tena. Poroaddekr. Macca n ummnynasc horoHa. JIBolicTBeHHAs
KOPIYCKYJIIPHO-BOJTHOBAsI TIPUPOJA MHUKPOOOBEKTOB. BEpPOSTHOCTHBIN CMBICT BOJIH
ne bpoitnsg.  CoorHomieHue HeompenaeneHHocteil [elizenOepra. YpaBHeHHe
[penunrepa. TynHenbHblil 3¢¢ekr. KBanToBble unciaa. AToM Bogopoda B
KBaHTOBOM  MexaHuke. Ilepuonnueckas  cucrtemMa  3jeMEHTOB.  [IpuHimn
TOXJACCTBEHHOCTH MHKpodacTull. bo3oHbl u ¢depmuonbl. [loHsATHE O KBaHTOBBIX
cratuctukax boze-DitHmreiina u @epmu-lupaka.

Tema 5.2. OCHOBBI 30HHOM TEOPHH TBEPIABIX Tel. MeTaulbl, TUIJIEKTPUKH,
MOJIYIPOBOJHUKHA C TOYKH 3peHUsi 30HHOM Teopuu. CoOCTBEHHasi MPOBOJUMOCTH
MOJIYTIPOBOJHUKOB. [IpuMecHast mpoBOAMMOCTh MOJYIPOBOJIHUKOB N-TUIA U P-THUIIA.

Tema 5.3. AToMHOE S7IpO U dJE€MEHTapHble YacTuilbl. OCHOBHBIC CBOMCTBA U
CTPOCHHE fA/ipa. DHEPrusl CBs3M snaep. SnepHuie cuibl. Anepusie peakuuu. LlenHou
npoiiecc aeiaeHus siaep. TepmosiaepHble peakiuuu. PaqnoakTHBHOCTh. DIeMEHTapHbIE
YaCTHUIIbI

3.4. TeMaTH4YeCKHUil IIAH NPAKTHYECKHUX 3aAHATHI

Pemienne 3amau mo pazgeny | «®Pu3umyeckre OCHOBBI KIACCUYECKON H
PENATUBUCTCKOM MeXaHuKW»: OCHOBBI KHMHEMATHKHU. Jl[MHaMuKa MaTtepuaibHOU
TOYKU M TOCTYHaTEJIbHOTO JIBHXKEHUs TBepAoro Teia. Pabora u sHeprus. 3aKOHBI
coxpaHeHus. MexaHuka TBepaoro Tena. OCHOBBI PEIISITUBUCTCKON MEXaHUKH.
DJIEeMEHThl MEXaHUKH KUJIKOCTH U rasa.

Pemenne 3amgau no pasneny 2: «MonekymsipHas ¢u3uKa U TEPMOJIUHAMUKAY:
MonexkynasipHO - KHHETUYECKasi TEOPUs UJeadbHbIX ra30B. OCHOBBI TEPMOJIUHAMUKH.
Temnoseie Mamunbl. [{uki Kapao.

Pemenue 3amau no pazaeny 3: « DIEKTPUUYECTBO U MarHeTu3my»: 3akoH Kymona.
HanpsxeHHOCTh M MOTEHIMAN 3JIeKTpocTaThudeckoro nois. Juanexkrpuku. Teopema
["aycca [t 37IeKTpOCTaTUYECKOTO TI0JIA B BAKYYME M B IUAJIEKTpUKE. [[pOBOAHUKH B
3JIEKTpOoCcTaTUUEeCKOM Tojie. KoHaeHcaTopbl. DHEPrusi JIEKTPOCTATUYECKOTO ITOJIS.
IToCTOSIHHBIN 3AEKTPUYECKUN TOK. DNEKTPOJBUKYIIAsA CUJIA U HANIPSKECHUE. 3aAKOHBI
nocTossHHOTO ToKa. Ilpmmenenme mnpaswn Kupxroda mis pacuera mapameTpoB
AJIEKTPUYECKUX LECTIEH.

MarautHoe 1oj€.  3aKOHbl  JJIEKTPOMAarHeTu3Ma.  DJIEKTPOMarHUTHAs
MHAyKUus. MarnutHeie cBoiicTBa BemiecTBa. OCHOBBI Teopuu MakcBemna AJist



AIIEKTPOMArHUTHOTO MOJIsl. DJIEKTPOMArHUTHHIE BOJIHBI.

Pemenne 3amau mo paszmeny 4 «Onruka»: YpaBHEHHME T'apMOHUYECKHX
kosnebanuil. Unrepdepenuus. Audpaxuus. 3akoHsl nosnsipuzanuu. Jucnepcusi.

Pemenne 3amau mo pazgeny 5 «OneMeHTbl KBaHTOBOHM (u3uku. OCHOBBI

aTOMHOM M sAAepHON (U3MKU»: 3aKOHBI TEIUIOBOTO u3NydeHUus. PoTtodpgexr.
HaBnenue uznyuyenus. Dpdexkr Komnrona. Teopuss atoma Bogopoaa. YpaBHeHue
[peaunrepa u ero NpuIOKEHUs. DIEMEHTbl (PU3HKKM aTOMOB M MOJIEKYJ. ATOMHOE
Ap0. 3aKOHBI PaJMOAKTUBHOTO pacnaja.

3.5. TemaTu4yeckui NJIaH JJadlOPaTOPHBIX padoT

Paznen 1 «®u3nyeckue OCHOBBI KIIACCUYECKON U PESITUBUCTCKON MEXaHUKIDY:
N3mepenne nuHelHbIX BenuuuH; OnpeneneHue yCKOPEHHs CBOOOJHOIO MaJCHUS;
Onpenenenue cpeaHed CHIbBI CONPOTUBIEHUS TpyHTa TMpu 3a0MBaHUU CBawu;
OnpeneneHne MOMEHTa UWHEpUMH Tena U mnpoBepka Teopembl IllTelinepa;
Ornpenenenne MOMEHTAa HHEPIIMU POTOPA U CUJIbI TPEHHUSI B OTIOPE.

Paznen 2 «Monekynsapuas ¢usuka u TepMmoauHaMukay: OnpenencHue
OTHOIICHUS] TEIJIOEMKOCTEH Ta30B METOJIOM aauabaTHYeCKOro pacIIupeHUs;
Omnpenenenue kodpduimeHTa BHYTPEHHETO TPEHUS (BSI3KOCTH) KUAKOCTH METOIOM
Crokca; Omnpenenenrie K03(PhUIMEHTa BI3KOCTH BO3MyXa KAMWUISPHBIM METOJOM;
Onpenenenne MOJIEKYJISIPHOM Ta30BOM MTOCTOSHHON METOJIOM OTKaUyKH.

Paznen  3: «OnexkrpuuectBo w  marHetudm»:  O3HaKOMIJIEHHWE  C
AIEKTPOU3MEPUTENbHBIMU npudopamu; ['panyupoBka raJlbBaHOMETpA;
OKcrepuMeHTalIbHasi TpoBepka o0000meHHoro 3akoHa Owma; AwmnepMmerp H
BOJILTMETP KaK OMHUYECKOE CONpOTUBIeHHE; V3MepeHue Toka M HalpsKEHUs Ha
CONPOTHUBIICHUAX, COCAMHEHHBIX MOCIEI0BATEIbHO U MapajuienbHo; OmnpenencHue
CONPOTHUBJIEHUH C TOMOIIBIO MOCTOBOM CXEMBI Y UTCTOHA.

Cwia TOKa M HampsHKEHWE NPU MApauIeIbHOM U IOCIEN0BATEIbHOM
COEQUMHEHUN CONpOoTUBIICHUU. [loAroToBKa M MPOBEICHUE U3MEPEHUN C MTOMOIIBIO
MYJIBTUMETPA;. JIEKTPOM3MEpPUTETbHbIE TpUOOpHl W u3MepeHwus; JluHelHbie
ANIEKTPUYECKUE LENH IOCTOSIHHOTO TOKA; OKCIEPUMEHTAIBHOE OIpPEACIICHUE
apamMeTpoB JJIEMEHTOB LENed MEPEeMEHHOrO0 TOKa; OJIEKTpUYECKas LElb
NIEPEMEHHOr0 TOKA C IMOCJEI0BATEIbHBIM COEIMHEHUEM 3JIEMEHTOB; DJIEKTPUUYECKAS
Lelb NEPEMEHHOr0 TOKAa C MapajuieJbHbIM COEJUHEHUEM HIIEMEHTOB; M3yueHue
3akoHOB  Kupxroga; IlocnenoBarenbHoe M MapajuleIbHOE  COEIUHEHHE
KOHJIeHCaTOopoB. OnpenesieHue roOpu30HTAIbHON COCTABIISIFOIIECH MArHUTHOTO TOJIS
3emuiv; OrnpeneneHre OTHOWIEHHs 3apsla dJEKTPOHA K €ro Macce METOAOM
MarHeTpoHa; 3akoH  AmMmepa:  B3aWMMOJCWCTBUE  MAapajUIeNbHBIX  TOKOB;
[TocnenoBaTenbHOE U ApAJLIEIbHOE COEUHEHNE KATyIEK NHIYKTUBHOCTH.

Paznen 4 «Onrtuka»: OnpeneneHue paguyca KPUBU3HBI JUMH3bI C MOMOUIBIO
konen HeroTona; OmnpeneneHre JUIMHBI BOJHBI C TMOMOIIBK) 30HHON IUIACTHHKY,
Onpenenenue NIUHBI BOJHBI C TMOMOINBIO TU(dpakiroHHON pemieTku; M3ydenue
MOJISIPU30BAHHOTO CBETA MOJYIPOBOIHUKOBOIO Jla3epa. 3akoH Maittoca;

3.6. Kypcogoii npoexkT /kypcoBasi padora
JlaHHbIi BUA pabOThHI HE MPEYCMOTPEH YUEOHBIM IJIAHOM.



4. OueHuBaHue pe3yJibTATOB 00y4YCHHSA

OrneHrMBaHKWE pE3yJIbTATOB OOYYCHHS IO JUCHUILIMHE OCYIIECTBISETCS B
paMKax TEKYIIero KOHTPOJIS M IPOMEKYTOYHOW aTTECTAIlMU, IMPOBOJAMMBIX TIO
oabHO-periTuHroBoi cucreme (bPC).

[Ikana oleHKH pe3yaIbTaTOB OOYUYCHHS 110 TUCITUTUIHHE:

- YpoBeHb cHhOpMUPOBAHHOCTH
= WHAUKATOpPa KOMITETEHIIMHN
= . . Huxe N
- o Beicoknit Cpennuii Huskuii
= 0 3ammanu- CpeJIHEro
= 5 - § PpOBaHHBIC ot 85 1o 100 ot 70 mo 84 oT551069 | or0 mo 54
§ 5 Q = pe3yJIbTaThl
<
E g 00yueHns 110 [[Tkana oneHMBaHUS
S = WCIUTIIINHE HEYJI0B-
4 S Auch YIOBIICT- YA
= OTJIUYHO XOPOILIIO JICTBOPH-
= BOPHUTEIILHO
= TEJIBHO
= 3a4TEHO HE 3a4TEHO
3HATh:
VYpoBeHs 3HaHUN | YPOBEHb JemoHcTpupy | YpoBeHb
OCHOBHBIX 3HAHUU er 3HAHUH HHIXKE
(husnyeckux OCHOBHBIX MUHHMAJIbHO | MUHHMAaJIbH
SIBIICHUI (u3nyecKkux JIOTTYCTHUMBIH | BIX
3aKOHOB, SIBIICHUH U YPOBEHb TpeOOoBaHHMH,
OCHOBHBIX 3aKOHOB, 3HAHUH HMEIOT
busnuecKux OCHOBHBIX OCHOBHBIX MeCTO
OCHOBHBIC
BEJIMYUH (usndeckux (hmznyeckux rpyObie
¢dusnueckue >
KOHCTAHT, WX | BEJIUYUH U SIBIICHUH U OILIHOKH.
SIBJICHUS .
onpeaeaCHUH KOHCTAHT, UX | 3aKOHOB,
~ 3aKOHBI; .
! e/IMHUII Olpe/ieieHHii | OCHOBHBIX
— OCHOBHBIC
' WU3MEPECHHUS U eIUHUI] (busnveckux
7 ¢dusnueckue
= JIEMOHCTPUPYET B | U3MEPCHHUS BEJIMYHUH U
BEJIMYHMHEBI H
o MOJIHOM 00BEMe, | IEMOHCTPUpPYE | KOHCTAHT, UX
KOHCTAHTBI, UX .
COOTBETCTBYIOIIEC | T B 00BEME, oTpeeIeHu N
oTpeieTICHHE
B — M nporpamme. He | cOOTBETCTBYIO | U €JMHUI]
JTOTTYCKAaeT meM U3MEpeHHS,
WU3MEPCHHS,
OIIHOOK. [IPOrpaMMme, HUMEET MECTO
HO HMEeT MHOTO
MECTO HErpyOBIX
HECKOJIBKO OIMMOOK U
— HErpyOBIX HEJIOYCTOB.
v OIIKOOK U
= HEJI0YETOB.
O YMETb:




IIponemonctpupo | Ilponemonctp | IIpopemoncrp | Ilpu
BaHbI BCE HUPOBaHBI BCE HUPOBAHBI peIICHUH
OCHOBHBIC OCHOBHBIC OCHOBHBIC CTaHAAPTHBIX
MPUMEHSTh
P yMEHus, yMEHWUSI, yMeHWUs, 3a71a4 He
CaMOCTOSITETILHO | CAMOCTOSITENb | PEIIEHBI MO IIPOJIEMOHCT
MaTeMaTU4YEeCK
Wit anmanar peIleHbI Bce HO PEeIIEHBI PYKOBOJICTBOM | PUPOBAaHbI
P TUIIOBBIC 3a/1a4H, | BCE TUIIOBBIC NpenojiaBaresl | OCHOBHBIE
MIPH PELICHUH
THIOBBIX BBINTOJTHEHBI BCE 3a]a4u ¢ S TUITOBBIC YMEHHUS,
sanad B 3aaHus B HEerpyObIMHU 3a7a4u ¢ HMEIOT
oGnacTH MOJTHOM 00BEMe OIIUOKaMH, HErpyObIMH MECTO
0e3 ommnbdok BBITTOJTHEHBI OIIMOKaMH, rpyObie
npodeccuoHan
HOG BCE 3aJIaHUS, BBIIOTHEHBI OIIUOKH
HO C BCE 3a/IaHMUS,
JIeSITENTbHOCTH.
HEKOTOPBIMHU HO HE B
HeJI0YeTaMu TIOJTHOM
o0beMe
BJIAJIETH:
[Ipogemonctpupo | IIpoxe- Nwmeercs He mpo-
BaHbI HABBIKYU MPH | MOHCTPH- MUHHMMAJIbHBIHA | 1eMOHCTPHD
pelieHuu pOBaHbI HabOp OBaHbI Oa-
HECTaHIAPTHBIX 0a3oBbIC HaBBIKOB UIL | 30BEIe
METOIaMH 3a/1a4, BHIMIOJIHE- | HABBIKU IPH penieHus HaBBIKH TIPH
aHanm3a u HUU QU3UYCCKUX | PEIICHUU CTAHIAPTHBIX | borepyy
MOJEITUPOBa- | SKCIIEPUMEHTOB, | CTaHAApTHBIX | 3ajad, CTAHTAPTHBIX
HUSI, TeopeTH- | 00paboTKU U 3a1ad, BBIIIOJTHEHUH sanaq
YEeCKOTO0 U WHTEPIpETaIIH BBIMOJIHE HUU | (PH3HUUCCKUX ano;me
9KCIIEPUMEH- | UX pe3yJbTaToB (hmznyeckux JKCIIepH- Hms i
TaJILHOTO 0e3 omuboK u JKCIEepH- MEHTOB,
3UUYECKUX
WCCJENOBaHUs | HENOYETOB MEHTOB, 00paboTKH U
MIPH pPeIIeHUH 00paboTKH pHTepperamqu | JKCNCPH-
THIIOBBIX MHTEPIIPETANN | U HX MCHTOB,
3aj1a4 B 00Jac- ¥ UX pe3ylb- | PE3yJIbTaTOB C 00bpaboTKH H
TH Tipodeccu- TaTOB C HEKOTOPHIMU HHTCPIPETA-
OHAJILHOM HEKOTOPBLIMH HEJ0YETaMU o nx
JIesTEeNbHOCTH HEIOYETaAMHU. pe3yJIbTaTOB,
AMEIOT
MECTO
rpyObie
OIITUOKH.
OHGHO‘-IHI)IC MaTCpHUabl JUJISL IIPOBCACHUA TCKYILICTO KOHTPOJIA nu

MPOMEKYTOUHON aTTecTaluu mpuBeAeHbl B [Ipmioxennn k paboueld mporpamme
JUCHUIIIAHBI.

[TonHbI KOMIUIEKT 3aJlaHUil U MaTepuanioB, HEOOXOAUMBIX JIJIsi OIEHHWBAHUS
pe3yNbTaTOB 00YUYEHUS M0 AUCLHMIUIMHE, XPAaHUTCA Ha Kaeape pa3padoTuuka.

5. YueOHO-MeTOAN4eCcKoe U MHPOPMALIMOHHOE 00ecTieYeHue IUCIMIITUHBI
5.1. YueOHO-MeTOAMYECKOE 0OOecieueHue

5.1.1. OcHoBHas nuTepatypa

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

MounekynsipHas ¢usuka : yueOHuk s By3oB / U. B. CasenbeB. — 18-e u3n., crep.
— Casnkrt-IletepOypr : Jlanb, 2022. — 436 c. — ISBN 978-5-8114-9890-1. —



Texcr : snexktponHblii / Jlanb : 31eKkTpoHHO-OMOMMOTeuHas cucrtema. — URL:
https://e.lanbook.com/book/221120

2. CagmenneB, U. B. Kypc o6mieit pusuku. B 3 1. Tom 2. DnexrpudecTtBo u
MarHeTu3M. Bonnel. Onrtuka : yueOHoe nocodue 11 By30B / . B. CaenbeB. — 16-¢
u3., crep. — Cankr-IletepOypr : Jlanb, 2022. — 500 ¢. — ISBN 978-5-8114-8926-
8. — Texcr : anexTpoHHbIH // JlaHb : 37eKTpoHHO-OMOMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/185339

3. Cagenbes, U. B. Kypc o6mieit ¢dusuku : yuedHoe nmocodue : B 3 Tomax / U.
B. CaBenbeB. — 13-e¢ u3x., crep. — Cankr-IlerepOypr : Jlanp, 2022 — Tom 3 :
KBanToBas ontuka. AtomHas ¢usuka. duszmka tBepaoro Ttena. dusmka aTOMHOTO
saapa v sneMeHTapHbix yactul] — 2022, — 320 c. — ISBN 978-5-8114-4598-1. —
Texcr : anexktponHsblii / Jlanb : snekTpoHHO-OMOMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/206909

4. Kypc dusukn : yuebHoe mocodbue s By30B / T. . Tpodbumosa. - 16-¢ uzm.,
crep. - M. : Axagemus, 2008. - 560 c. : wi - (Bsicmiee npodeccroHanbHOE
oOpazoBanue). - ISBN 978-5-7695-4956-4. - Tekct : HENOCPEACTBEHHBIN.

5.1.2. JlononHUTENbHAS IUTEpATypa

1. Kypc ¢uzuku. 3agauu u peuieHus : yuyebHoe mnocobue st By3oB / T. .
Tpodpumona, A. B. dupcos. - 5-e uzz., crep. - M. : Axkagemus, 2012. - 592 c. -
(Beiciiee mpodeccuonanbHoe oOpa3zoBanue. bakamaspuar). - ISBN 978-5-7695-
9467-0. - TekcT : HENOCPEICTBEHHBIA.

2. COopuuk 3amad mo obmeMy Kypcy ¢usuku : cobopuuk 3amad / B. C.
Bonbkenmreiin. - 3-e usn., ucnp. u pom. - CII6. : Kamwxknsiit mup, 2003. - 328 c. -
TeKkcT : HemoCpeACTBEHHBIN.

3. ®usuka: 3agauynuk: B 2 vactsax / coct. E. B. I'azeeBa [u np.]. - Ka3zans :
KI'DVY. - 2022. - URL: https://lib.kgeu.ru/. - Tekct : snekrponnsii. Yacts 1 :
Mexanuka. MonekynspHas ¢usuka. Dnekrpocratuka. [loctosHHb TOK. - 2022. -
133 c.

4. ®dusuka: 3amauyHuk: B 2 ydactsax / coct. E. B. I'azeea [u np.]. - Ka3zansp :
KIDVY. - 2022. - URL: https://lib.kgeu.ru/. - Tekct : anekTpoHHsidi. Yactp 2 :
Marnerusm. Ontuka. KBanTtoBas ¢usuka. dusrka aromMa 1 aTOMHOTO sipa. - 2022. -
178 c.

5. ®usuka : npaktukyM : B 2 yacTsax / O. C. 3yesa, P. P. Xycuytaunos, A. @.
lavicun [m gp.]. - Kazawp : KIDJY, 2023. - Tekctr : dIEKTPOHHBIN.
Yacts 1 : dusnyeckue OCHOBBI MEXaHUKH. MonekynsapHas pusuka u
TepMOJMHAMHUKA. DieKTpocTaTuka. [locTosIHHBIN AnekTpuyeckuil Tok. - 2023. - 257
c. URL: https://lib.kgeu.ru/

6. ®usuka : npaktukym : B 2 yactsax / O. C. 3yesa, P. P. Xycunyrnunos, A. @.
laticun [m np.]. - Kazawp : KI'QVY, 2023. - Tekctr : snekTpoHHbId. Yacts 2 :
Onextpomarnetusm. Konebanus u BoiHbl. BoiaHoOBas u kBaHTOBast ontuka. OCHOBBI
KBaHTOBOM M snepHout pusuku. - 2023. - 251 c. - URL: https://lib.kgeu.ru/

7 Mexanuka U MOJEKyJsipHas (QU3MKa @  METOJWYECKHUE YKa3aHUs K



BBITIOJIHEHUIO JTa0OpaTOpHbIX paboT mo gucruiumae "®dwusumka" / coct. : B. JL
Maryxun [u ap.]. - Kazans : KI'DQVY, 2012. - 51 c.

8. DmektpomarHeTusM: mpaktukym / cocT.. A.H. TI'aBpunmenko [ nap.]. -
Kazanb : KI'DY, 2022. - 61 c. - URL: https://lib.kgeu.ru/. - TekcT : 3ne€KTPOHHBIH.

9. 3yeBa, Onbra CredanoBna. ®usuka : yuedHoe nocodue / O. C. 3yena, B. JI.
Maryxun, O. @&. 3yeB. - Kazamp : KIDY. - 2019. - URL:
https://lib.kgeu.ru/irbis64r plus/index.html. - Texkcr : osnektponnsii. Y. 1 :
Mexanuka. MonekynspHas pusuka. Dnekrpocraruka. [loctosHnblil Tok. - Kazans :
KI'9Y, 2019.-313 c.

10. Onrtuka. DJeMEHThl KBAHTOBOM (DM3UKM : METOAMYECKHE YKa3aHUs IO
MOATOTOBKE K TPAKTUYECKUM 3aHATHSIM Il  CTYAEHTOB SHEPreTUYECKUX
crienuaibHOCTe ouHON (dopmbl oOydeHus / coct. C. ®@. Mananuon. - Kazansp :
KI'9YVY, 2015. - 112 c.

11. 3aitnamesa, ['y3enp HakumoBna. ®usuka. COOpHUK 33134 [DIECKTPOHHBIN
pecypc] : yaeOHo-meTomudeckoe mocobue / I'. H. 3aiinamesa, C.d. Manaruos. -
DIIEKTPOH. TeKCTOBbIE MaH. - Kazans : KIDQY, 2015. - 100 c. ;

12 DnexTpudecTBO M MAarHeTU3M: METOJIMYECKHE YKa3aHUs MO MOJTOTOBKE K
npakTudeckuM 3aHsaTusM / coct. C. . Mananuon, E. B. [lImunar. - Kazaus : KI'DVY,
2014.-97 c.

13. Mexanuka u MOJEKyJsapHas (u3nMKa: METOAMYECKOEe IMocooue s
caMoCTOsITeIbHOM paboThl mo auciuiiuHe dusmka / coct. C. ®. Manamuon. —
Kazans : KI'DVY, 2010. - 175 ¢

14. Manamuon C.®. DnexrpuuectBo U MarHetusm: Kypc nekiuii o gusuke. —
Kazanb: Kazan. roc. suepr. yu-1, 2007. — 220 c.

15. Mexanuka. MonexkynspHas (u3uKa: TECTOBBIC 3aJaHUs I PyOEKHOTrO
KOHTpoJIs 3HaHu# 1o qucturmuinae "®duszuka" / coct. E. B. INazeera [u ap.]; pen. B. JI.
MaryxuH. - Kazans: KI'QVY, 2012 — 56 c.

16. DnexkTpuuecTBO W MAarHeTU3M: TECTOBBIC 3aJaHUsl JJis1 PYyOEKHOTo
KOHTpoJis 3HaHu# no aucuumuimHe "®dwuszuka" / E. B. T'azeeBa [u ap.]; pen. B. JL
Maryxus. - Kazanus: KI'9VY, 2013. - 71 c.

17. BonHoBast W kBaHTOBas ontuka. OCHOBBI aTOMHOW U SIACPHON (DUBHKU:

TECTOBBIC 3aJaHUs I PyOEKHOro KOHTPOJS 3HAHWUU mo nucuurinHe "duzuka" /
coct. E. B. I'azeeBa [u ap.]; pea. B. JI. MaryxuH. - Kazanb: KI'9VY, 2012. - 40 c.

18. ®usuka : mpaktukyM : B 2 yactsax / O. C. 3yesa, P. P. XycHytaunos, A. @.
Iaticun [u ap.]. — Kazans : KI'DVY, 2023. Yacte 1 : ®usnueckre OCHOBbI MEXAHUKHU.
MornekynspHass Qu3nka W TEepMOJMHAMHKA. OJEKTpocTaThka. [loCTOSHHBIM
anekTpuyeckuit Tok. —2023. —257 c.

19. ®usuka : mpaktukyM : B 2 yactsax / O. C. 3yesa, P. P. Xycuytnunos, A. @.
laiicun [u np.]. — Kazans : KI'9Y, 2023. Yacts 2 : Dnexkrpomaraerusm. Konebanus

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

5.2. MudopmanuonHoe odecriedeHue



5.2.1. DNEKTPOHHBIE U UHTEPHET-PECYPCHI
1. Jucranmmonnsiii kypc "®uszuka" Ha o6pazoBarenbpHoM miomaake LMS MOODLE

https://Ims.kgeu.ru/enrol/index.php?1d=12

2. Enunblii mopTan HHTEpHET-TECTUPOBaHUS B chepe obpasoBanus https://i-exam.ru/

https://mypage2.i-exam.ru/

5.2.2. Ilpodeccuonanbupie 0a3zbl gaHHBIX / WH(pOpMalnoOHHO-CIIPaBOYHBIE

CHCTCMBbI

1. Enunoe okHO JocTyna K 00pa3oBareiibHbIM pecypcam http://window.edu.ru/
2. Poccuiickas HarmoHanbHas Oubnmroteka http://nlr.ru/
3. «Koncynberant mitocy http://www.consultant.ru/

5.2.3. JIutieH3uoHHOe ¥ CBOOOAHO  pacHmpoCTpaHsSEMOE€ IPOrpaMMHOE
o0ecreyeHue TUCIUTUINHBI
PexBu3uTHI
Ne | HaummeHoBaHHE IPOTPaMMHOTO
Onucanue MOITBEP K TAFOLITIX
T/ obecrieueHus
JIOKYMEHTOB
. 3A0 "CodrJlaitnTpeiia"
Windows 7 IlpodeccuonanpHast [Tonp30Barenbckas
. Pog Ne2011.25486 ot
(Pro) OICPAILMOHHAs CHCTEMA;  |g 11 2011 Hemck.
paBo. beccpouHo
Cucrema moucka CBoOomHast  JHIEH3UA
2 Bbpayzep Chrome uH(pOpMaIUHU B CETH Hewuckn. npaBo. beccpouno
UHTEPHET;
[10 ans addexkTuBHOTO
. . CBo0OoHAs TULIEH3US
3 LMS Moodle OHJIaMH-B3auMOIE€CTBUS
Hewckn. mpaBo. beccpouno
MpernoaaBaTens U CTyAeHTa

6. MaTepuajJbHO-TeXHUYECKOEe o0ecnevyeHne U CIUTITHHBI

HaumenoBanue Buja HanmMenoBanue yaeOHOM
y4eOHOU paboThI ayIUTOpPHUH, [TepeueHsr HEOOXOUMOTO OOOPYIOBAHHS U
CHGI_IPIB.JII/I3I/Ip0BaHHOﬁ TEXHUYCCKUX CPCACTB OGy‘ICHI/IH
nmaboparopuu
Jlexuun Y4eOHas ayiuTopus s CreumanusupoBaHHass ~ y4yeOHas  MeOelb,
NPOBE/ICHUS 3aHATUI TEXHUYECKHE CPEACTBA 06yquI/I;1, CIIy Kalue
JICKIIMOHHOTO THIIA JUIA  TIpEJICTaBJICHUS Yy4eOHOU uHpopManuu
OOJBINION  ayAUTOPUH  (MYJIBTUMEIUIHHBINA
MPOEKTOP, KOMIBIOTEp (HOYTOYK), SKpaH),
JIEMOHCTpAIIMOHHOE 000pyI0BaHHe, y4eOHO-
HaIJIsIIHBIE TOCOOUS
[Mpaktuyeckue |YueOHas ayIuTOpUs anst| Crienranu3upoBaHHAs yaeOHas MeOenb,
3aHATUA IIPOBEACHNA 3aHATHH| TeXHUUYECKUE CpeacTBa 0o0yueHus
CCMUHAPCKOTO THIA,| (MyTbTUMEIUNUHBIA  TPOEKTOpP, KOMIIBIOTED
T'pYIIIOBBIX n HWHIUBHUAY-
aﬁzHBIX KOHCYHiTaHié, (HOYT6YK)’ 3KPaH) " I[p'
TCKYUICTO KOHTPOJIA u
HpOMC)Ky'TO‘lHOI\/'I aTTecTaluu
JlabopatopHbie |YueOHas naboparopus CrennanusupoBaHHOE nabopaTopHoe
paboTHI «Omrrkay, A-203 06opymoBanue 1o Mpo(UIIO 1a6OpPaTOPHH:



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

ycTaHoBKa naboparopnas «HTepdepeHmms
cBeta. bunpusma @penens. OnpeneneHue
napameTpoB Oumnpu3mMel OpeHens mo
UHTEP(PEPEHIINOHHOI KapTHHE); YCTaHOBKA
naboparopHas «Omnpesenenue pagnyca
KPUBU3HBI JIMH3BI C IOMOIIBIO KOJIEI]
Hrrotonay; ycTaHoBKa maboparopHast
«M3yuenue nudpakuuu 1a3epHOro cBeTa Ha
menu. Audpaxius Openens»; ycTaHOBKa
naboparopHas «OmnpezeneHue AITUHbI BOJIHbI
CBETa C MOMOILbIO 30HHOM MJIACTUHKINY;
ycTaHOBKa JabopaTopHas «ludpakims
Ja3epPHOTO CBETa Ha TU(PAKIIMOHOM perIeTKe.
Onpenenenre NJIMHBI CBETOBON BOJHBI IPU
MTOMOIITH TU(PAKIIMOHHON PEIIETKNY,;
yCcTaHOBKa JaboparopHas «3yuenue
MOJISIPU30BAHHOTO CBETA MOJIYITPOBOIHUKOBOTO
naszepa. 3akoH Maitocay; ycTaHOBKa
naboparopHas «M3ydyenue nnrephepeHunn
JIA3€pPHOr0 CBETA B TOJICTOM CTEKIITHHOMN
mactuHke. [1onockl paBHOTO HaKJIOHA.
Onpenenenre TOMMMHBI TIOCKONAPAIIIETbHON
CTEKJIIHHOM TIaCTHHBI 110
nHTepdepeHmoHHbIM KosbiiaMm. Cterny OO0
3apHuna «M3mepeHue IJIMHbI CBETOBON BOJIHBI
¢ oMok Koien HeroToHay,

crern OOO 3apuuna «YCTaHOBKaA I
U3y4YeHHUs CIIeKTpa aToMa BOJ0OpoAa U
aToMOB [Jpyrux TrasoB (MHepTHasd
IpyIina) ¢ IIOMOIIbI AUGPAKIIMOHHOMN

pemreTku» JIP «M3y4denus crnekrpa aroma
Hy».

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

Crienmanu3upoBaHHOe 71abopaTopHOe
o0opyaoBaHHe 1O NPOGUITIO JTa00PATOPHH:

yCTaHOBKa nabopaTopHas "MasTHUK
YHHMBEpCAJbHBIN", yCTaHOBKa JabopaTopHas
"MasTHUK HaKJIOHHBII", yCTaHOBKa
nabopatopnas "Mammna ATByaa", ycTaHOBKa
nabopaTopHas "MasTHUK Makcgema",

ycTaHoBKa  Jj1abopatopHas — «OmpezneneHue
MOMEHTa MHEPLUU POTOpAa U CUIIbI TPEHHsS B
orope», YCTaHOBKA naboparopHas
«Ormpenenenue BsA3KocTH MeTonoM CTokcay,
ycTaHoBKa  Jj1abopatopHas  «OmnpezneneHue
MOMEHTa MHEpLHUHU Tella U IPOBEpKa TEOPEMbI
[IIreitnepar, yCTaHOBKa nabopaTopHas
«Ormpenenenue OTHOLLICHHUS MOJISIPHBIX
teroemMkocTeidr  raza  Cp/Cv meronom
a1uabaTH4eckoro pacUIMpeHHs», HOPTPETHI
YYEHBIX.

VYyeOHnas naboparopust

Crenuanu3upoBaHHOE JTab0paTOpHOE




«ONEeKTpUYECTBO 51
MaraeTusm», A-207

00opyaoBaHHeE 110 MPOGUITIO Ta0OPaTOPHH:
yCTaHOBKa JabopaTtopHas «AMIepMeTp Kak
OMMYECKOE COIIPOTUBJIEHHUE B CXEMED,
yCTaHOBKa J1ab0paTopHas «BOJIBTMETP Kak
OMMYECKOE COIIPOTUBJIEHHUE B CXEMED,
yCcTaHOBKa JaboparopHas «V3mepenue Toka u
HaIPSKEHUSI HA COMPOTUBJICHUSX,
COEIMHEHHBIX MOCIEI0BATENbHO U
napasuleIbHO», YCTaHOBKA JJabopaTopHast
«OmnpeneneHne ropu30HTaIbHON
COCTaBJISIOLIEH MHTYKIIUU MarHUTHOTO I10JIs
3emiuy, ycTaHOBKa JabopaTropHas
«OnpeneneHue CONPOTUBICHUN ¢ TOMOIIbIO
MOCTOBOM CX€MbI YUTCTOHA », YCTAHOBKA
nabopatopHas «IIpoBepka 3akona Oma u
M3MEPEHHE YACIbHOTO COITPOTUBIICHUS »;
Moayis @I1D-03 «Onpenenenne OTHOMICHUS
3apsiia IEKTPOHA K €ro Macce METOJI0M
MarHeTpoHay», yCTaHOBKa JJabopaTopHas
«3ydyenune amnepmeTpa u BOIbTMETPA,
ycTaHoBKa jabopaTtopHas «I pagynpoBka
raJibBaHOMETPay», YCTAaHOBKA JJabopaTopHast
«OKcnepruMeHTaIbHas poBepka 3akoHa Omay,
Crenn OOO 3apHuna «DIJIEKTpHUUECKUE U
MarHuTHbIE 11eTi. OCHOBBI AJIEKTPOHUKNY :JIP
«Cuna ToKa ¥ HanpsHKEHHE MpY apajieIbHOM
u [I0CJIEI0BATEIbHOM COEJIMHEHUU
CONPOTHUBIICHUIY, «ITonroroska u
IIPOBEJCHUE  U3MEPEHMH C  TIOMOILbIO
MYJIbTUMETPA, «DNEKTPOU3MEPUTEIbHbBIC
npubopel W u3MepeHus»;  «JluHelHbIe
ANEKTPUYECKUE LENH TOCTOSHHOIO TOKay;
«OKCHEepUMEHTaIbHOE orpeziesieHue
apaMeTpoB 3JIEMEHTOB LENEH NEePEeMEHHOTO
TOKa»; «ODJEeKTpUYeCcKas IeNb EePEMEHHOIO
TOKa C TIOCJIEJOBATEIbHBIM COEAUHEHUEM

9JICMCHTOBY, « SJIGKTPI/I‘-IGCKBJI OCIb
MNEPEMCHHOI'O TOKa C mapajJjicJIbHbIM
COCAMHCHUCM QJICMCHTOBY, «I/IsyquI/Ie

3akoHOB Kupxroday»; «IlocnenoBarenbHoe u
MapaJUIEIIbHOE COEJUHEHUE KOHIEHCATOPOB),
«ITocnenoBarenbHOE u napajJieabHOe
COCIMHEHUE  KATYIIEK  WHIYKTUBHOCTH).
[TopTpeThl YUEHBIX.

VYyeOHnas naboparopust
«MexaHuka U MOJEKyJspHas
¢uzuka» A-206

Crenuann3upoBaHHOE nabopaTtopHOe
o0opyioBaHue 1o npoduiro 1abopaTopuu:

ycTaHOBKa  JlaboparopHas  «OmnpeneneHue
KoddduImeHTa BSI3KOCTHU BO3/lyXa
KalTWLISIPHBIM METOZOMY, yCTaHOBKA
nabopatopHass  «OrmpeneneHue  OTHOLICHHUS
MOJIIPHBIX ~ TEIUIOEMKOCTel  rasza  cp/cv
METOAOM  aauabaTHYECKOr0  pacCIIUPEHUs»,




ycTaHoBKa  JaboparopHas  «OmnpeneneHue
MOJIEKYJIIPHOM Ta30BOM MOCTOSIHHON METOA0M
OTKaYKN», yCTaHOBKA nabopatopHast
«Ormpenenene  yCKOpEHHUS CBOOOAHOTO
NMajicHusT Tena», YCTaHOBKAa JiabopaTopHas
«Onpenenenue cpeaHen CUIbl COTPOTUBIICHUS
IrpyHTa Tpu 3a0MBaHWU CBaW», YCTaHOBKa
naboparopHas  «OrmpeneireHre  MOMEHTa
WHEpIMU Tejla MW  MpPOBEpPKAa  TEOPEMBI
[ITeiinepa», OPTPETHl YUEHBIX

KommbroTepHsIit ki1ace ¢ Crenuanu3upoBaHHas yueOHast MeOeb,
BbIXOZI0M B MHTepHET A-204 TEXHUYECKHE cpencTea 00yueHus
(KOMIIBIOTEPHI), JTUIEH3MOHHOE MPOrpaMMHOE
obecrnieueHue
CamocTosrtenpHas |KoMnborepHslii knacc ¢ CrneunanusupoBaHHas yueOHas meOenb Ha 30
pabora BbIxozioM B MuTepHeT B-600a | nmocamouneix  mect, 30  KOMIBIOTEPOB,

TEXHUUYECKUE cpeAcTBa OOyYeHUs (MyJIbTHME-
JUHAHBIA  TIPOEKTOP, KOMIBIOTEp (HOYTOYK),
9KpaH), BUJICOKAMEPHI, MPOrPaMMHOE
obecrieueHue
Crienmanu3upoBaHHas MeOelb, KOMITBIOTepHAs
TEXHUKA C BOBMOXKHOCTBIO BbIX0O/a B IHTepHET
u obecnieuennem noctymna B JUOC, skpan,
MYJIbTUMEAMUHBIA TIPOSKTOP, TIPOTPaMMHOE
obecrnieueHne

YuTaapHBINA 3411
OUOIUOTEKU

7. OcoO0eHHOCTH OPraHu3aluu 00Pa30BaTeIbHOM 1eATeJIbHOCTH JJIA JIUIL C
OrpaHUYEeHHbIMHU BO3MOKHOCTSIMHM 3/I0POBbsI M HHBAJIU/I0B

Jluma ¢ orpaHMYEHHBIMUA BO3MOXHOCTSIMH 3/10poBbs (OB3) 1 MHBAIHUIBI UMEIOT
BO3MOKHOCTh OECITPEIIATCTBEHHO TIEPEMEIIAThCS M3 OJHOIO y4eOHO-1ab0paTopHOTrO
KOpITyca B JIPYrod, IMOJHATHCA HA BCE OTaXH Y4eOHO-Ta00OpaTOPHBIX KOPITYCOB,
3aHUMaTbC B YYEOHBIX MW HHBIX IMOMCIICHUSIX C Y4YETOM OCOOCHHOCTEH
MICUXO(U3UIECKOTO PA3BUTHUS M COCTOSTHUS 3JI0POBBSI.

Jns obyuenuss ymn ¢ OB3 m wHBaIMIOB, MMEIOMIMX HAPYIICHUS OIOPHO-
JIBUTATEIILHOTO armapara, 00ecredeHbl yCIOBHS OECHPENnsITCTBEHHOTO JIOCTyIa BO
Bce yueOHbIe momenieHus. MabopManms 0 CieralbHBIX YCIOBHIX, CO3JaHHBIX IS
oOyuatonuxcs ¢ OB3 wu wuHBamMAOB, pa3MelleHa Ha CcalTe yHHBEPCUTETa
www//kgeu.ru. ImeeTcs BO3MOKHOCTh OKa3aHHS TEXHHYCCKON ITOMOIIM aCCUCTCHTOM,
a TakXKe YCIIyT CYpPAONIEPEBOTIMKOB U TH(PIOCYPI0TIEPEBOINKOB.

Jlist aganTanuu k BocnpusaTuio nuiamMu ¢ OB3 u nHBamMaaMu ¢ HapyIIeHHBIM
CIIyXOM CHpPAaBOYHOTO, y4YeOHOro Marepuajga I0 JUCIHUIUIMHE 00eCIIeUYnBarOTCs
CJICTYIOIITUE YCITOBUS:

- JUTS JTYYIIICH OPUEHTAIIUU B ayJUTOPUH, IPUMEHSIOTCSI CUTHAJIBI OTTIOBEIICHUS
0 HayaJjie M KOHIIE 3aHATHUS (CJIIOBO «3BOHOKY IMHILIETCS Ha JOCKE);

- BHUMaHHE CabOoCIbIIIamnero o0yJarwIerocs MpHUBJICKACTCS IearoromM
KECTOM (Ha TJICHO KJIaIeTCs pyKa, OCYIIECTBIIICTCS HEPE3KOE TOXJIONBIBAHUE);

- pasroBapuBasi ¢ OOYYaIOIIMMCS, IEJIarorudeckuii paOOTHHK CMOTPHUT Ha
HEro, TOBOPHUT SICHO, KOPOTKHMH IIPEUIOKCHHUSAMHU, OOCCIeYnBasi BO3MOXKHOCTH



http://www.kgeu.ru/

YTEHUS I10 Ty0aMm.

KoMmrieHcanusi 3aTpy/lHEHH pEYEBOIO0 M HMHTEIUIEKTYaJlbHOIO pPa3BUTHS
CJIa0OCTBIIIAIINX 00YYAIOINXCS TPOBOAUTCS MTyTEM:

- HCTIOJIb30BAaHUS CXEM, TUArpaMM, PUCYHKOB, KOMIIbIOTEPHBIX MPE3EHTAIUH C
TUNEePCChUIKAMU, KOMMEHTUPYIOIIMMH OTJEIbHbIE KOMIIOHEHThHI H300paKeHUS;

- pEryJsipHOrO0 TNPUMEHEHUS YOPAKHEHWH Ha Tpaduueckoe BbIACICHHUE
CYILIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SIBJICHUN;

- obecrieueHHs] BO3MOXKHOCTH JJisi  OOYyYalollerocs MOJYyYHUTh aJpPECHYIO
KOHCYJIbTAIIMIO 110 3JIEKTPOHHOH MOYTE 110 MEpE HEOOXOAUMOCTH.

JUis amanranyy K BocupusaTvio aunamu ¢ OB3 n nHBaIMIaMu ¢ HapyIIEeHUAMU
3peHus CIIPaBOYHOTO, y4eOHOoro, IIPOCBETUTEIIBCKOTO Marepuaia,
IpeyCMOTPEHHOTO 00pa30BaTeIbHONW MPOrpaMMON MO BHIOPAaHHOMY HampaBICHUIO
HOJIFOTOBKHU, O0ECIIEUNBAIOTCS CEAYIOUINE YCIOBUS:

- BeJIeTCs aianTtanus oQpUIHaIbHOTO caiita B ceTu MIHTepHeT ¢ y4eToM 0coObIX
NOTPEeOHOCTEN MHBAIHUIOB 10 3pEHUI0, 00ECIEUNBACTCS HATUYHE KPYITHOIPU(PTOBOM
CIPAaBOYHON MH(POPMALIMK O PACIIHCAHUHU YUEOHBIX 3aHATHIA;

- IEIarOrM4ecKuii  pabOTHUK, ero cobeceqHUK (MpU HEOOXOIUMOCTH),
MPUCYTCTBYIOIIME HA 3aHSATUH, MPEACTABIISAIOTCS 00YYaIOUMCS, IPU ITOM KaxAbIi
pa3 Ha3bIBAETCS TOT, K KOMY MeIaroruyeckuii paboTHUK oOpalaercs;

- IEUCTBHUS, KECThI, MEpPEeMEUICHUsI NMEeAaroruueckoro pabOTHHKAa KOPOTKO U
SICHO KOMMEHTHPYIOTCS;

- meyaTHasgs MHQOpMAaIMs NpeNoCTaBiseTcss KpynHbIM mpudrom (ot 18
MYHKTOB), TOTAJIBHO O3BY4YHBAETCS;

- obecrnieunBaeTCsi HEOOXOIUMBIN YPOBEHb OCBEIICHHOCTH ITOMEIICHUM;

- IPEAOCTABIIAECTCS BO3MOXHOCTh HCIIOJIB30BaTh KOMIIBIOTEPHI BO BpeMs
3aHSTHI U MPABO 3aMUCH 00BSICHEHUH Ha TUKTO(OH (TI0 JKETaHUIO 00yJIaIoONuXCs).

dopma npoBeAEHUA TEKyLIIEd M IPOMEXKYTOYHOM  arTecTauuu  JUis
oOyuvaromuxca ¢ OB3 ¥ MHBAIMIOB ONpenenseTcs NeAarornyeckuM pabOTHUKOM B
COOTBETCTBHM C y4eOHbIM IaHoM. IIpu HeoOxomumoctu obOyuaromemycs ¢ OB3,
MHBAIUIY C YYETOM MX MHAMBUAYAJIbHBIX MCUXO(PU3MUECKUX OCOOCHHOCTEN NaeTcs
BO3MOKHOCTb MPOUTH MPOMEKYTOUHYIO aTTECTALlMI0 YCTHO, MUCbMEHHO Ha Oymare,
MMCBMEHHO Ha KOMIIbIOTEpE, B (popMe TECTUPOBAHUS U T.II., JIMOO MPETOCTABISAETCS
JOTIOJIHUTENBHOE BpeMs JUIsl IIOArOTOBKHU OTBETA.

8. MeToanuyeckne peKoOMeHJAAIMHU JIA NpenojaBareseid M0 OPraHu3anuu
BOCIIMTATEJbHOH PadoThI C 00y4aAHOIMMHUCS.

Metoanueckoe o0ecreueHre mpoIecca BOCIUTaHUs 00yYaroUXCsl BBICTYAeT
OJIHUM W3 ompeAensionmx ¢GakTopoB BBICOKOTO KadyecTBa 0Opa3oBaHUS.
[IpenonaBarens By3a, AEMOHCTPUPYS BBICOKHH MpOodecCHOHATN3M, 3PYIUIHIO,
YETKYIO TPAKJIAaHCKYIO MO3UINI0, CAMOJIUCLHUILINHY, TBOPUECKUH MMOJIX0/I B PEUICHUU
npodeccuoHanpHbIX 3a/1ad, B XoJe 00pa3oBaTeIbHOTO TMpoliecca CIOCOOCTBYET
(GhOpMHUPOBAHUIO TAPMOHUYHON JTHYHOCTH.

[Ipn peanuzanuu JUCUMIUIMHBI MPENOJaBaTEdb MOXET HCHOJb30BAThH
CJIEAYIOIINE METOAbl BOCHUTATEIBLHON PaOOTHI:



- MeToZIbl (hOPMHUPOBAHUSA CO3HAHUS JUYHOCTU (Oeceqa, AHUCIYT, BHYIICHHE,
WHCTPYKT@X, KOHTPOJIb, OOBSICHEHWE, NpPHUMEpP, CaMOKOHTPOJb, paccKas, COBET,
yOexienre u ap.);

- METOJIbl OpraHu3aluu JACSITEIbHOCTH U (OPMUPOBAHUS OIbITA MOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHHUE, TMeAarorudeckoe TpeOoBaHUE, TMOPYUYCHHUE,
MpUyYEeHHUE, CO3JJaHNE BOCTIUTHIBAIOIINX CUTYallUM, TPEHUHT, yIIpaXXHEHUE, U Ip.);

- METOJbl MOTHBAIIMM JEATECILHOCTH U TOBEACHUS (0J00peHHE, MOOIIPEHUE
COIMAJIBHOM AaKTUBHOCTHU, NOPHUIAHUE, CO3JAHUE CHUTYalMHd YycClexa, CO3JaHue
CUTYaIIMH JIJIs1 SMOLIMOHATILHO-HPABCTBEHHBIX MEPEKUBAHUM, COPEBHOBAHUE U JIP.)

[Ipn peanuzauv AUCHUIUIMHBI  NIPENOAABaTENb JOJDKEH  YYUTHIBATh
CJIEAYIOIINE HAIIPABJICHUS] BOCIUTATEIbHOM NEATEIbHOCTHU:

I'pasxcoancroe u nampuomuueckoe 60cnumaHue:

- popMupoBaHKEe Yy OOYYAIOIIMXCS IIEJIOCTHOIO MHPOBO33PEHHS, POCCHHCKOM
WJICHTHYHOCTH, YBaXKECHHUS K CBOSH CEMbe, OOIIECTBY, TOCYAAPCTBY, IPUHATHIM B CEMBE H
00I1eCTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM I[ICHHOCTSM, K HAIIHOHAJILHOMY,
KyJIbTYypHOMY U HCTOPUYECKOMY Hacleauto, (POPMHUPOBAHHE CTPEMIICHUS K €ro
COXPAHEHHUIO U Pa3BUTHIO;

- opMUpOBaHKE Y 00YYAIOIIUXCSI AKTUBHOW TPaXKIaHCKOM MO3UIIMHA, OCHOBAHHOM
Ha TPAJUIIMOHHBIX KYJbTYPHBIX, JYXOBHBIX M HPABCTBEHHBIX IIEHHOCTSX POCCHUHCKOTO
oOmiecTBa, JJisi TIOBBIINICHUS CIOCOOHOCTH OTBETCTBEHHO PEAM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE MIPaBa U 00S3aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYpbl 00YUaIOIIUXCs, paclIupeHre
KOHCTPYKTUBHOI'O y4YacTUsi B NPUHATHUM PELICHUW, 3aTparvBarollUX MX IpaBa H
WHTEPECHI, B TOM YHCJIC B PA3IMYHBIX (POpMax caMOOpraHU3aIMK, CAMOYTPABICHNUS,
OOIIECTBEHHO-3HAYMMOM JIEATETLHOCTH;

- opMUpOBaHHME MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH, MO3BOJISIFOIIMX ~ MPOTUBOCTOSATH  3KCTPEMH3MY, kceHo(poouwu,
JUCKPUMUHALIMM TI0 COLMAJIBHBIM, PEJIMTUO3HBIM, PAcCOBBIM, HAIIMOHAIHHBIM
MpU3HAKaM, MEXAITHUYECKOM U MEXKKOH(PECCUOHAIbHOW HETEPIUMOCTH, JIPYTUM
HETaTUBHBIM COLIMAILHBIM SIBJICHUSIM.

Llyxoeno-upascmeennoe gocnumanue:

- BOCIIUTAHUE 4YYBCTBA JOCTOMHCTBA, YECTH M YECTHOCTH, COBECTJIMBOCTH,
YBAKEHHUS K POAUTENSIM, YUUTEIAM, JIFOASM CTAPIIETO MTOKOJIEHNUS;

- popMUpOBaHUE TMPUHIMUIIOB KOJUIEKTHBM3MAa M  COJMJAPHOCTH, JIyXa
MUJIOCEpIUST U COCTpaJaHusi, MPUBBIYKH 3a00TUTHCA O JIOASX, HAXOIAIIUXCS B
TPYAHOM KU3HEHHOMN CUTYallUU;

- popMUpOBaHUE CONMIAPHOCTH W YYyBCTBA COIMAIILHONW OTBETCTBEHHOCTHU TIO
OTHOUIEHHUIO K JIFOJSM C OTPAHMYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbS, MPEOIOJIECHUE
MICUXOJIOTUYECKUX OapbepoB IO OTHOIICHHIO K JIIOASIM C OTrPaHUYCHHBIMU
BO3MOHOCTSIMU,;

- popMUpPOBAHKUE HMOLMOHAIBHO HACBHIIIEHHOTO M JYyXOBHO BO3BBIIICHHOIO
OTHONICHUS K MUPY, CIIOCOOHOCTA U YMEHUS IMepeaaBaTh JAPYTUM CBOM ACTETHUUECKUN
OTIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- opMUpOBaHUE ICTETUUECKON KApTUHBI MUPA;



- popMUpOBaHUE YBAKEHHUS K KYJIbTYPHBIM IIEHHOCTSIM POJHOTO TOPOJIa, Kpas,
CTpaHBI;

- IOBBITIICHUE TIO3HABATEIFHOW aKTUBHOCTH O0yJarOIIHXCA.

Hayuno-obpazosamenvnoe socnumanue:

- popMupoOBaHUE Y 00YUAIOMINXCS HAYYHOTO MUPOBO33PEHUS;

- popMUpOBaHUE YMEHHS MOTyYaTh 3HAHMS;

- popMHpOBaHUE HABHIKOB aHajIM3a W CHHTE3a MH(POpPMAIUH, B TOM YHCIIC B
npodeccuoHaIbHON 00JIaCTH.



BHocumble n3MeHeHUs M yTBep:kaeHust Ha 2026/2027 yueGubiii rox

«3apHULIAY.
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DKCIUIyaTalluk0  HO- 19.03.2026
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U3MEHEHUS B TEMaTu
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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, 2024



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
KJIACCHYECKOM U
PeNSATHBUCTCKOH MEXaHUKID) 20 | 0-15 2305- 20-35
Pazgen 2. «MosekyaspHas
¢usuka u TepMOTUHAMHUKA»
Konrponbuas padora (KuTP) 10
OtyeT no nabopaTopHOit paboTe 10
(OJIP)
Pedepat (Pdp) 0-15
Paznen 3. «yiekTpu4ecTBO U TK2 20-
MarHeTHu3m» 2011015 35 20-35
Konrposbnas padota (KHTP) 10
Otuet no nabopaTopHoit paboTe 10
(OJIP)
Pecdepar (Pdp) 0-15
Paznen 4. «OnTuka» TK3
Paznen 5 «DneMeHTHI 15 lo-15 15- 15-30
KBaHTOBOU (pu3uku. OCHOBBI 30
ATOMHOM U SJIEPHOMN (PUBHKNY
Konrposbnas padora (KHTP) 10
Otuet o naboparopHoii pabote 5
(OJIP)
Pedepar (Pdp) 0-15
IIpoMe:xxyTouHas aTTecTanMs oM 0-45
(3x3aMeH)
B nucemenHo# hopme no
oweram 0-45




2. OueHoYHbIe MATEPHAJIBI TEKYILET0 KOHTPOJISI M IIPOMEKYTOYHOM ATTeCTALIMU
[IIxana oleHKH pe3yJIbTaTOB OOYUYEHUS MO JUCIUTIINHE:

YpoBeHb chOpMUPOBAHHOCTH

VHJIUKAaTOpa KOMIIETEHIIUH

BJIaACTh.
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<
E g 0GyHeHns 1o [IIxana oueHUBaHUS
< = HCIIUILINHE HEYI0B-
< S AUCTL YIOBJET- YA
& OTIINYHO XOpOIIO JIETBOPH-
= BOPUTEIEHO
o TEIbHO
= 3a4TECHO HE 3a4TCHO
3HATh:
YpoBeHb 3HaHUU | YPOBEHB Hemonctpupy | YpoBeHb
OCHOBHBIX 3HaHUHN eT 3HAHUN HIDKE
(br3uIecKux OCHOBHBIX MHUHHUMAJIbHO MHHHUMAJIbH
SIBJICHUI 1 | GU3NIECKHX JIOTTY CTUMBIi BIX
3aKOHOB, SIBIICHUH U YPOBEHB TpeOOBaHUI,
OCHOBHBIX 3aKOHOB, 3HaHUHN UMEIOT
(hM3HIEeCKuX OCHOBHBIX OCHOBHBIX MECTO
OCHOBHBIC
BEITHIIH u | pusuaecKkux (u3nyecKux rpyObie
busmueckue N
KOHCTaHT, WX | BEJIUYHH U SIBJICHUHN 1 OIIMOKH.
SIBJICHUS U .
SAKOHDL- ONpeIeICHNH W | KOHCTaHT, UX | 3aKOHOB,
i CIIMHHUIL OIpeNCIICHUI OCHOBHBIX
OCHOBHBIC
HU3MEpPEHUs U €IMHHII (u3nyecKux
busmueckue
JMEMOHCTPHUPYET B | H3MEPECHHUS BEJIUYHH U
BEITUNIMHBI U
MOJTHOM  00BEMeE, | IEeMOHCTPUPYE | KOHCTAHT, UX
KOHCTAHTBI, UX N
COOTBETCTBYIOIE | T B 00BbeEME, OTIpEICIICHHIA
OTIpeIICIICHIE
N — M mporpamme. He | COOTBETCTBYIO | M €IMHUIL
. JTOTTyCKaeT meM HU3MEPCHUS,
U3MEpEeHNS,;
OIMOOK. porpamme, HUMEET MECTO
~ HO HMMeEET MHOTO
— MECTO HErpyObIX
1
o HECKOJIBbKO oImnboK U
5 HETrpyOBIX HEJIOYETOB.
OIIMOOK 1
HEJ0YECTOB.
YMETh:
IIponemonctpupo | Ilpopemonctp | Ilpopemonctp | Ilpu
BaHEBI BCE HWPOBaHKI BCE HAPOBaHBI peIICHUU
OCHOBHBIC OCHOBHEBIE OCHOBHEBIE CTaHJIaPTHBIX
MIPUMEHSATh
(DH3HKO YMEHUS, YMCHUS, YMEHUS, 3a1a4 He
CaMOCTOSATENIFHO | CAMOCTOSATENh | PEMISHBI MO MIPOJIEMOHCT
MaTeMaTHIECK
it armapat pEIICHBI BCe HO PEIICHBI PYKOBOJICTBOM | PHPOBaHBI
THIIOBBIC 3a/1aUd, | BCE THUITOBBIC MperoaBaTea | OCHOBHBIC
MIPH PEIICHUH
THIOBBIX BBITIOJTHEHBI BCE 3a/Ja4u ¢ sI THIIOBBIE YMCHUS,
saxad B 3a/1aHUs B HErpyOBIMU 3aJa4u C HAMEOT
oGnaCTH MTOJTHOM 00BeMe OIMMOKaMH, HETPYyOBIMH MECTO
0e3 omrnbok BBITIOJTHEHBI OIMOKaMH, rpyObIe
npodeccroHat
LHOI BCE 3a/IaHMS, BBITTOJIHEHBI OINOKH
HO C BCE 3aJIaHus,
JIeATEIbHOCTH.
_ HEKOTOPBIMU HO HE B
bld HegodYeTaMu IIOJTHOM
= o0Beme
o




IIpoaemonctpupo | Ilpoxe- Nmeercs He mpo-
BaHbI HABBIKHU MPH | MOHCTPH- MUHHUMAJILHBIA | eMOHCTpHD
peneHun pOBaHBI Habop OBaHBI Oa-
HECTaHJAPTHBIX 0a3oBbIE HABBIKOB TSI 30BBIE
METOJaMH 3a/1ay, BHIMIOJIHE- | HABBIKU IPU penieHus HABBIKH TIPU
aHajau3a u HUU QU3UYCCKUX | PEIICHUU CTAHIAPTHBIX | boreqyy
MOJEITHPOBa- SKCIEPUMEHTOB, CTaHIAPTHBIX | 3a1ad, CTAHIAPTHBIX
HUSI, TeOpeTH- | 00paboOTKU U 3a1a4, BBINOJIHEHUH sazau
YECKOro U WHTEPIpPETAIIH BBITIOJTHE HUU | (DU3HYECKUX BHHOJ’IHC_
JKCIIEPUMEH- WX Pe3yJbTaTOB (hmsznyeckux JKCIIEPH-
TaJIbHOTO 0e3 onrdoK u JKCTepHU- MEHTOB, nms fu-
HCCIICIOBAaHUS | HEAOYETOB MCHTOB, 00paboTKH 1 SHACCKHIX
P peLICHUN 00paboTKH uHTepperamqu | CKCHCPH-
THIIOBBIX WHTEpIIpeTany | U uxX MEHTOB,
3a1a4 B 00Jac- W UX pe3ylb- | Pe3yJIbTaToB C 0bpadoTKH 1
TH Tipodeccu- TaTOB C HEKOTOPBIMHU HMHTCPIPETA-
OHAJILHOM HEKOTOPBIMU HEJI0YeTaMH ouu nx
HEATEIbHOCTHU HEIO0YETaAMHU. PCE3yJIbTaTOB,
HMEIOT
MECTO
rpyOnIe
OIIIMOKH.

O1eHKa «OTJIMYHO» BBICTABIISIETCS 32 BBIIIOJIHEHNE KOHTPOJIbHBIX PabOT B ceMecTpe
0e3 omuOOK W HEAOYETOB; OICHUBAIOTCS TIyOOKOE€ MOHHUMAaHME W YMEHHE
OPUMEHATh  (PU3UYECKHE

3aKOHbI  AJIA 3agad

SKCIICPUMCHTAJILHOIO W IIPHUKIIAJHOIO XapakKTepa, IIOJIHBIC M

pelieHus TEOPETUYECKOT O,
coJiep>KaTelIbHbIe
OTBETHI Ha BOMPOCHI OujieTa (TEOPETUUYECKOE U MPAKTUUYECKOE 3a/IaHKE), IOTUYHOCTh
U TIOCJIEIOBATEIbHOCTD OTBETA;

OneHKka «XOpoIIo» BBHICTABISETCS 32 BBIMIOJIHEHHE KOHTPOJIBHBIX padoOT B
CEMECTPEe ¢ MUHUMAJIbHBIMU OIIMOKaMH U HenoueTamu; OLIEHUBAIOTCS MOHUMAaHUE
U yMEHHUE MPUMEHITh (QU3HUECKUE 3aKOHBI IS PEUICHUs 3a/lady TEOPETUUYECKOTO,
AKCHEPUMEHTAJIBHOIO W TMPUKIAJHOTO XapakKTepa, JOCTaTOYHO TMOJHBIE U
coJiep>KaTelIbHbIE OTBETHI HA BOMPOCHI OuiieTa (TEOPETUYECKOE WM MPAKTHYECKOE
3a/laHue), JOTUYHOCTh U MOCIEN0BaTeNbHOCTh OTBeTa, Jlomyckaercss ogHa — JBE
HETOYHOCTH B OTBETE.

OneHka  «yJOBJIETBOPUTEJbHO»  BBICTABJISIETCS 32  BBINOJHEHUE
KOHTPOJIBHBIX pabOT B ceMeCTpe C OOJIBIIMM KOJUYECTBOM OIIMOOK W HEI0YETOB;
OnleHMBAIOTCS 3HAHME OCHOBHBIX BOIPOCOB TEOPUM W MUHUMAJIBHBIM HaOOP
HABBIKOB BBITIOTHEHUS (PU3UYECKUX IKCIIEPUMEHTOB, 00pabOTKU U MHTEpIIpETaALUU
WX pe3yJIbTaTOB, HEIOCTATOYHOE YMEHHE JlaBaTh apryMEHTUPOBAHHBIC OTBETHI U
MPUBOJUTH IPUMEPHI, HEJOCTATOYHAS JIOTUYHOCTh U IOCJIEI0BATEILHOCTh OTBETA.
JlommyckaeTcsi HECKOJIBKO OLTUOOK B OTBETE.

OrneHka «HeyI0BJIETBOPUTEJIbHO)» BBHICTABISETCS 3a cllabdo€ W HEMOJHOEe
BBITIOJIHEHHE KOHTPOJIBHBIX PabOT B CEMECTPE M OTCYTCTBUE MHUHUMAJIbHBIX HABBHIKOB

BBITIOJIHEHUS (DU3UYECKUX OKCIEPUMEHTOB, OOpaOOTKM ¥ HMHTEpIpPETAlli KX



PE3YJIbTaTOB M OTBCTHI HA BOIIPOCHI 3K3aMCHAIIMOHHOI'O 61/meTa, OT/INYarOImuccsAa

MMOBCPXHOCTHBIM M HCITIOJIHBIM PACKPBITUEM TCMEIL.

3. IlepeyeHb OLIEHOYHBIX CPEICTB

KpaTkast xapakTepucTuka OLIEHOYHBIX CPEACTB, UCHOJb3YEMbIX IIPH TEKYIIEM
KOHTPOJIE YCIEBAEMOCTH M TNPOMEXKYTOUHOM aTTecTaluy OO0y4aroulerocs Io

JUCHUIUIAHE:
HanmenoBanue
OnucaHue OLEeHOYHOTO
OLIEHOYHOT'O KpaTkas xapakrepucThKa OLIEHOYHOT'O CPEICTBA cpencTaa
CpeJICTBa p
. Kommnekr
CpenctBo MpoBEpKH YMEHUN MPUMEHSTH MOTYYCHHBIS
KonTponbhas KOHTPOJIbHBIX
3HaHUA U1 PELIeHUs 3a/Jay ONpPENIeJICHHOr0 THUIa 0 .
pabora (KutP) 3aJ]aHUl 110
TEME WU pa3ieny
BapHaHTaM
[Tepeuens 3aannii u
. BOIPOCOB JIJISI
OtueT no Bremmonnnenne  maGopatopHOd  paboThl,  00paboTka 31;1111/1%?
1abopaTopHOii pe3ynbraToB  dKcnepuMeHTa. OdopmieHune  oTdera, -
pabote (OJIP) 3aIuTa pe3yabTaToOB JJA00PATOPHOUN PAOOTHI IO OTYETY parop
paboThl, IepeyYeHb
TpeOOBaHMIl K OTYETY
[IponykT  camocTosTeNnbHOM  paboOThl  CTYJEHTAa,
NPEJCTABIAIOMMNA  cO00l  KpaTkoe H3JI0KEHHE B
Pedepat (Pdp) IIACBMEHHOM  BHJI€  IIOJIYYEHHBIX  pE€3YyJIbTaTOB Tembl pedeparon
TEOPETUYECKOI0 aHaliu3a OIpEJeJIEHHOW Hay4yHOMH
(yueOHO-HCCIIeTOBATEHCKOM ) TEMBI
OneHouyHble MaTepuaibl, BBIHECEHHBIE Ha JK3aMEH, epeters
COCTOSIT 3 JK3aMEHAIIMOHHBIX OMIIETOB c P
TEOPETUUECKHUX
OKk3aMeH TEOPETUYECKUMU BOIIPOCaMH u 3aJaHUSIMU
BOIPOCOB U TUIIOBBIX
MPAaKTUIECKOTO XapaKTepa Ui MPOBEPKH MPAKTUICCKUX samay
YMEHH.
4. IlepeyeHb KOHTPOJBLHBIX 33JaHUHA WMJM HHbIE MAaTepPHUAJIbI,

HeoOXoaMMBbIe ISl OLEHKHW 3HAHWI, YMEHHUII M HABBIKOB, XapPaKTEePHU3YHIIHUX
3Tanbl (OPMUPOBAHUA KOMIIETCHIMI B MIpoIecce OCBOCHNS JUCHUILTHHBI
[TpoBepsiemas komnerenus: OITK-1.2

Ilpumep 3a0anus
s Trekymero kourpoas TK1:
KonTpoabnasi padbora (KuTP)

Tunosele 3a1auu 11 KOHTPOJIbHOM paboThl Ne 1

1. Teno magaet ¢ BBICOTHI 19,6M ¢ HavyalIbHOM CKOPOCTHIO Vo=0. 3a Kakoe BpeMmsi TEJIO
NpOWJET MEepBbI W mMocieaHuid MeTp cBoero myTH. ConmpoTHBIEHHEM BO3yXa

npeHeopeyb.

2.Kamenp OpoiiieH moj yriioM K Topu3oHTy 0=30° ¢ HayanbHON cKopocThio 20 Mm/c.
Kaxkoe Bpemst kameHb OyieT HaXOAUThCs B Bo3ayxe? Ha kakyio BBICOTY MOTHUMETCA,




Ha KaKOM PacCTOSIHUU OT MecTa OpocaHus yrnaJeT Ha 3eMJIt0?

3. Kamens OpoiiieH TOPpU30HTAIBHO CO CKOPOCThIO Vox=20 m/c. Haiitu HopMansHOE U
TaHICHIMAIbHOE YCKOPEHHME KaMHs Yepe3 2 ¢ ToClie Hayana JIBH)KCHHS.
ConpoTuBIIeHHE BO3/lyXa HE YUUTHIBATD.

4. ABroMo6uibs Maccoir 1000kr, nBurasicb paBHO3aM€JIJIEHHO, OCTAaHOBUJICSA uepe3 S5
c, mpoiing nyTh 25 M. OmnpenenuTs Ha4YaJbHYIO CKOPOCTb aBTOMOOWJIA U CHILY
TOPMOKEHUS.

5. Koneco pagumycom 0,1M Bpamaercs Tak, 4TO 3aBUCMMOCTb yrja IMOBOpPOTa @
pazuyca Kojieca OT BpeMeHH t naercs ypaBHeHueM ¢=A+Bt+Ct> rge B=3pan/c, C=2
pan/c’. HaiiTu yriioByK CKOPOCTb, YIJIOBOE YCKOPEHHE, IHMHEHHYI CKOPOCTb,
HOPMAJIbHOE M TaHI'CHIMAIIBHOE YCKOPEHMs depe3 4 ¢ Iociie Hadajga BpalleHMs s
TOYEK, JIeJKaIMX Ha 000/1€e KoJieca.

6.Teno maccoi m;=4 Kr JBUKETCS CO CKOPOCTBIO V=3 M/C W yaapsercs o
HEMOJIBM)KHOE TEJIO0 TakoW ke Maccbl. Cunrtas ynap LEHTPaIbHbIM U HEYIPYTUM,
OINPEJENINTE KOJMYECTBO TEIUIOTHI, BBIACIIUBILIEECS IIPU y1ape

7.Cuauras, uro Bo3gyx cocrouT U3 60 % aszora u 40 % xucimoposa, ompenenuTe
IapUyaJbHbIE JABJICHUS 3THX ra30B NpH naBieHuH Bo3zayxa 100 kIla?

8. Kakas pabota coBepiiaeTcst Ipyu U30TEPMUUECKOM PACIIUPEHUN BOJOPOAA MACCOM
m = 5 r, B3sToM npu Temnepatype T = 290 K, ecniu 00beM raza yBenuunuBaeTcsi B TpU
paza?

9. Kucnopon maccoit m = 1 kr coepmaer uuki Kapno. Ilpu uzorepmMuueckom
paclIMpeHud raza ero oObeM YBENMYMBAETCs B 2 pasza, a MpU MOCIEeAyIOIEeM
aanabaTuyeckoM pacmupeHuun copepiaercs padora 3000 J[x. Onpenenuts padoTy,
COBEPILIEHHYIO 32 LUKIL

10. Iapuk BCIUIBIBAET C MOCTOSHHOW CKOPOCTBIO B KUJKOCTH, INIOTHOCTh KOTOPOHl B
4 pasa OGomplie MaTepuaia mapuka. Bo CKoibKko pa3 cuja TpeHHs, ASUCTBYIOIIas Ha
BCILIBIBAIOIIMI IIAPUK, OOJIBILIE CUJIBI TSYKECTH IIapuKa?

OTt4er o sadboparopHoii padore (OJIP)

Otuer odopmisieTcss KaKIbIM CTYIACHTOM WHIUBUAYadbHO H JOJDKEH
coJiepKaTh:
HOMEpP M Ha3BaHUE paboOThl, LIeJb padOThHI, JATy BBHINOJHEHHUS, KPaTKOE ONMUCAHUE
TEOpUM HW3Y4aeMOTO BOIPOCA, OCHOBHBIE XapPAKTEPUCTUKH HU3MEPHUTEIIbHBIX
npuOOpoOB, 3alKMCH PE3YyJbTAaTOB MPSIMBIX H3MEPEHUH M PACUETOB KOCBEHHBIX
u3MepeHuii, opopMiIeHHbBIE B BUJIE TAOIHIIBI, TpadUKH MOTYYECHHBIX 3aBUCUMOCTEH
(ecmu  TpeOyroTCs), 3amUCh BBIUMCICHWH, TMPUBOAAIIUMX K OKOHYATEIHLHOMY
pe3ysbTaTy, pacueT OIMOOK M3MEPEHUH W OKOHYATENIbHBIN pe3yibTaT ¢ yKa3aHUEM
OLIMOKU U3MEPEHHUS, BBIBOJIBI.

Bce rpaguku m0mKHBI OBITH BBINOJIHEHBI Ha MULIUMeTpoBoi Oymare. Ilpu
pacueTax He0OXOUMO UCIOIb30BaTh €AMHUIIBI cucTeMbl CU.
K xaxmoit nmaGopatopHoit paboTe COAEPKHUTCS IMEPEeUeHb BOMPOCOB YISl 3AIUTHI
1abopaTopHOI PabOTHI.
Hpumep:
Jlabopatopnas pabora «OnpeneneHne yCKoOpeHus: CBOOOIHOTO MAJCHUS TeIa



KonTpoJibHBbIE BONIPOCHI

1. ChopmynupyiiTe 3aKOH BCEMHUPHOTO TATOTCHHUS.

2. BeIpazure maccy 3eMiM 4epe3 €€ paguyc, I'PaBHUTALMOHHYIO MOCTOSHHYIO W
YCKOpPEHHE CBOOOTHOTO MaICHMUS.

3. 3aBUCHUT JIM YCKOpPEHUE CBOOOJHOTO MaIeHUs OT BBICOTHI IObEMA Teia?

4. Kak yOenuThcs Ha OMBITE, YTO YCKOPEHUE CBOOOIHOTO MAJIC€HUS HE 3aBUCUT OT
(bopMbI U Macchl TeN?

Pedepar (P¢p)
Tewmbl pedepaTos:

1. Beigaromuecs oTkpeiTus B pusuke 20 Beka

2. K uctopuu OTKpBITHS 3aKOHOB COXPAHEHHS.

3. O6 ucropuu pa3Butus « Teopuy OTHOCHTEIIBHOCTH.
4. MoneKyJIIpHO-KMHETHYECKAS] TEOPHUSI Ta30B.

5. Teopema bosbriMaHa O pPaBHOMEPHOM pACHPENEIICHUM JHEPTMU IO CTEIECHSIM
CBOOO/IBI.

6. Knaccuueckas cratucruka bonpnmana.

7. KBanToBbIE cTaTuCTUKH [npaka u bo3e-OUHIITEHHA.
8. Pacnipenenenre MakcBeia mo CKOPOCTSIM.

9. YpaBHEHUE COCTOSTHUA PEATBLHOIO rasa.

10. Iukn KapHo B KJ1aCCMYECKOW TEPMOIUHAMUKE.

Ilpumep 3a0anus
Jus Trekymero kourpoas TK2:
Koutpoabnas padora (KurP)

Tunosele 3a1auu 151 KOHTPOJIbHOU paboThl No2

1. Bo ckombko pa3 cujga TPaBUTALMOHHOIO MPUTSIKEHUS MEXIYy JIBYyMs
MPOTOHAMHU MEHBLIE CHIIBI UX 3JIEKTPOCTATUYECKOTO OTTAIIKUBAHUA?
2. JIBa mapuka ¢ 3apamamu (; = 6,66 HKim n q, =13,33 vKn Haxomsarca Ha

paccrosinun 1,=40 cm. Kakyro paboTy A Haj0 COBEPUINTbH, YTOOBI COJIU3UTH UX JIO
paccTosiHus 1,=25 cMm?

3. B kakux npenenax MOXKET U3MEHATHCS €EMKOCTb CUCTEMBI, COCTOAILIEH U3 JBYX
KOHJIEHCATOPOB IEPEMEHHON €MKOCTH, €CJIM €MKOCTh Ka)XJO0r0 M3 HUX U3MEHSETCS
otT 10 1o 450 n®?

4. Haiitu cuny, neiictByronnyro Ha 3apsia q=2/3 aKi, ecnu 3apsii IOMEIIEH B 1oJie
3apPSUKEHHOM TUIOCKOCTU € MOBEPXHOCTHOM IUIOTHOCTBIO 3apsga o = 20 mxKu/m?
JluanekTpuueckas NpOHULIAEMOCTh Cpeibl £=6.

5. Onpenennte noTok @ BEKTOPA HANPSHKEHHOCTH JIEKTPUYECKOTO TMOJIS, YEPE3
ceprueCcKyr0 MOBEPXHOCTh, OXBATBIBAIOLIYI TOYeuUHbIE 3apsanabl q=7 HKn u q=-4
HK1.

6. MBUIBHBIN ITy3bIPh € 3apsaaoM 222 nKi HaxOoAWTCs B paBHOBECHH B IOJIE MIJIOCKOTO
TOPU30HTAIIBHO PACIIOJIOKEHHOIO KOHAEHcaTopa. HalTh pa3HOCTh IMOTEHIHMAJIOB
MEXKy IJIaCTUHAMM KOHJEHcaTopa, eciau Macca my3bipst 0,01 T 1 paccTosiHue Mexmy



IJIACTUHAMH S5 CM.

7. Pamxa mnomansio 50 cm?, comepxkamas 100 BUTKOB, PABHOMEPHO BPAIACTCS B
OJTHOPOJHOM MarHuTHOM noje ¢ uHaykuuen 0,04 Tn. OnpenenuTs MakCUMaIbHYIO
O/1C uHAyKINH, €CIIM OCh BPAILEHHUSI JIEKUT B IUIOCKOCTH PAMKH H
MEePHEHIMKYJISIPHA IMHUSIM UHIYKIUH, a paMKa genaeT 960 o6/mMuH.

8. MarnutHbiil otok @ = 40 MBO nponu3biBaeT 3aMKHYThII KOHTYp. OnpenenuThb
O/JIC nHAYyKIMHU, KOTOpasi BO3HUKAET B KOHTYPE, €CIIM MArHUTHBIN IMOTOK U3MEHUTCS
1o Hyss 3a Bpems At = 0,002 c.

9. IIpOTOH WM 3IEKTPOH, YCKOPEHHBIE OJUHAKOBOM Pa3HOCTHIO MMOTEHIIMAJIOB, BIETAIOT
B OJHOPOAHOE MarHUTHOE Moje. Bo CKOMbKO pa3 paanyc KpHUBU3HBI TPACKTOPUU
poToHa R, 60JbIIIE pajguyca KpUBU3HBI TPACKTOPUU AJIEKTpoHA R.?

10. Onpenenurte, CKOJIBKO BHUTKOB IMPOBOJOKH, BIUIOTHYIO MPWJIETAIONIUX APYT K
Ipyry, nuamerpom d = 0,5 MM ¢ U30JI1IHeH HUYTOKHON TOIIIMHBI HAI0 HAMOTATh Ha
KapTOHHBIA TWIMHAP auamerpoM D = 1,5 cM, 4TOOBI TOJYyYUTH OJHOCIOWHYIO
KAaTylmKy UHAYKTUBHOCTBIO L = 100 MkI'H?

OTtuer nmo sadboparopHoii padore (OJIP)

Otuer odopmisieTcss KaKIbIM CTYIACHTOM WHIUBUAYadbHO H JOJDKEH
coJiepKaTh:
HOMEpP M Ha3BaHUE paboOThl, LIeTb pabOThHI, JATy BBHINOJHEHHUS, KPaTKOE OMUCAHUE
TEOpUM HU3Y4aeMOTO BOIPOCA, OCHOBHBIE XAPAKTEPUCTUKH HU3MEPHUTEIbHBIX
npuOOpOB, 3alMUCH PE3yJIbTATOB MPAMBIX H3MEPEHUN M PACYETOB KOCBEHHBIX
u3MepeHuii, opopMiIeHHbIE B BUJE TAOMHIIBI, TpadUKH MOTYYECHHBIX 3aBUCUMOCTEH
(ecmu  TpeOyroTCs), 3amUCh BBIUMCICHWH, TPUBOAAIIUMX K OKOHYATEIHLHOMY
pe3ynbTaTy, pacueT OIMOOK M3MEPEHUN W OKOHYATENIbHBIN pe3yibTaT ¢ yKa3aHHEM
OLIMOKU U3MEPEHHUS, BHIBOJIBI.

Bce rpaduku 10MKHBI OBITH BBINOJHEHBI HA MHJIIMMETpoBoi Oymare. Ilpu
pacueTax He0OXOUMO UCIOJIb30BaTh €AMHUIIBI cucTeMbl CU.
K xaxmoit nmaGopatopHoit paboTe COAEPKUTCS IMEPEUEHb BOMPOCOB ISl 3AIUTHI
1abopaTopHOI PabOTHI.

Ipumep:

JlabopaTopHasi padora «OnpeneneHre OTHOLIEHUS 3apsaia AJIEKTPOHA K €ro Macce
METOJIOM MarHeTpOHa»

KoHTpoJibHBIE BOIIPOCHI

1. B 9yem cyTh MeTOa MarHeTpoOHa JyIsl ONPEICIICHNs OTHOIICHUS e/m?

2. 3aBHCHUT JIM BEJIMYMHA YJAEJIBHOIO 3apsjia 3JEKTPOHA OT BEJIIMYMHBI aHOJIHOTO
HaIpsHKeHUs ?

3. UeMm oTnM4aeTCcs ABMIKEHHE IJIEKTPOHA B OJHOPOJHOM MArHHTHOM IIOJE B JIBYX
Clly4asix: a) CKOPOCTb 3JIEKTPOHA NMEPHEHANKYIISIPHA MHHAYKIIMM MAarHUTHOTO MOJIst; O)
CKOPOCTB JIEKTPOHA HAIIPaBJIEHA O] YTJIOM K HHAYKIMM MarHUTHOTO MOJIsA?

Pedepar (Pdp)
Tembl pedeparTos:



1. Teopema I'aycca B 31€KTpOMarHeTU3Me;

2. OnucaHue CBOMCTB AUAJIEKTPUKOB;

3. DIJIEKTPOMArHUTHOE TOJIE YETOBEKA,

4. DnekTpuuecKkue ABICHUS B IPUPOJE;

5. MCTOYHHKH TOKA U TaJbBAHUYECKUE DJIEMEHTHI;

6. Teopust MakcBenia 1 ee BIUSHUE HA pa3BUTHE (PU3UKH;
7. Dddext Xonna;

8. duznyeckue OCHOBBI MEAUIIMHCKON 3JIEKTPOHUKUY;

9. CBepXIpoBOAUMOCTE;

10. CynepuoHHasi mpoOBOAUMOCTb B KpUCTaJUIax;

IIpumep 3a0anus
st texkymero konTpoas TK3:
Tunossle 3a1a4u 4711 KOHTPOJIbHOM paOoThl Ne3

1. Boga ocsemiena ceetoMm ¢ yactotod 610" I'l. Kakosa ero yacrora um ajimHa
BOJIHBI B Bozie? [TokaszaTens npenomiienus Boasl — 1,33.

2. Ha MbulbHYIO IUIEHKY najgaer Oenblid cBeT moJ yriaom 30° K MOBEPXHOCTH
rieHku. [lpu kakoli HaMMEHbIIIEW TOJIIUHE TUICHKU OTPaKCHHBIM CBET OyJeT
oKpartieH B xkenThiid 11BeT (A=600uMm)? [lokazarenb npeoMiIeHUs] MbUTBHOM BOJIBI -
1,33.

3. YcranoBka s HaOmoaeHus kojel, HproToHa ocBemiaeTcss MOHOXpOMAaTHUYECKUM
CBETOM, MaJIaI0IIUM HOpMaIbHO. [IpH 3amoaHeHnN MPOCTPAaHCTBA MEXKIY JTUH30M U
CTEKJITHHOW IUIACTUHKOW IMPO3PAaYHOM KUJKOCTBIO PAAMYChl TEMHBIX U CBETJIBIX
KOJIEIl B OTPAXKEHHOM CBETE€ YMEeHbIIWIUCH B 1,21 paza. Onpenennre nokaszaTeib
IIPEJIOMIIEHUS )KUJIKOCTH.

4. ludpaxkuss HaOMONAETCs Ha pacCTOSHMUM 1 M OT TOYEYHOrO MCTOYHHKA
MOHOXpoMaTthueckoro csera (A=0,5 mkm). [locepeaune Mexay HICTOUHUKOM CBETA
Y 3KpaHOM HaxoAuTcs nuadparma ¢ KpyriaelM oTBepcTHeM. Ompeaenure paanyc
OTBEPCTUS, MPU KOTOPOM LEHTP AUPPAKUMOHHBIX KOJIELI HAa HKpPaHE SBIISIETCS
Han0oJIee TEMHBIM.

5. MoOHOXpOMAaTHYECKHI CBET HOPMAJbHO NaJaeT HAa JU(PPAKIMOHHYIO PELIETKY.
Onpenenute yron Audpaklydd, COOTBETCTBYIOIIMM MAaKCUMyMy YE€TBEPTOTO
NOPSIIKA, ECJIM MAKCUMYM TPETHETO MOpPAJIKA OTKIOHEH Ha ¢ 1=18°

6. KakoB yrom wMexay IUIOCKOCTSMHU aHalIW3aropa | MOJSpU3aTOpa, €ClH
MHTEHCUBHOCTb €CTECTBEHHOI'O CBETa IIPOMYILIEHHOIO 4Yepe3 IMOJIsApu3aTop MU
aHaJIM3aToOp YMEHBIINWIIACH B 2 paza?

7. HallTu moka3aTenp IPEJIOMJICHHS CTEKJA, €CIIHM IPU OTPAXKECHHH OT HEro
OTPaXEHHBIN CBET OyET MOTHOCTHIO TOJIIPU30BaH MpH yriie nmpejaomiienus 30°.

8. MakcUMyM SHEPIHH U3JIy4eHHUs aOCOJIOTHO YEPHOTO Tesla MPUXOJUTCS Ha JJIMHY
BOJHBI 450 HM. Onpenenure TeMIepaTypy U SJHEPreTUYECKYI0 CBETUMOCTb TEJA.

9. C xakol MJIMHOW BOJIHBI CJIEAYET HAIPaBUTh CBET HA IOBEPXHOCTH BEILECTBA,
YTOOBl MaKCHUMajbHas CKOPOCTh BBUIETAIONIMX 3JIEKTpoHOB Obuta 2000 km/c?
Kpachas rpanuia gororddexra ans ganHoro Bemiectsa — 690HM.



10. DnexTpoH Haxomutcs B f-coctosHuu. OmpenenuTe BO3MOXKHBIC 3HAYCHUS (B
CAVHUIAX /i) TPOEKIIMM MOMEHTa WMIyJbca L. OpPOUTAIBHOTO JIBYKCHHS
AJIEKTPOHA B aTOME Ha HAMPABJICHUE BHEIIHETO MAarHUTHOTO MOJIS.

OTtuer nmo s1adboparopHoii padore (OJIP)

Otuer odopmisieTcss KaKIbIM CTYIACHTOM WHIUBUAYadbHO H JOJDKEH
coJiepKaTh:
HOMEpP M Ha3BaHUE paboOThlI, LIeTb padOTHI, JATy BBHINOJHEHHUS, KPaTKOE OMUCAHUE
TEOpUM HU3Y4aeMOTO BOIPOCA, OCHOBHBIE XapPAKTEPUCTUKH HU3MEPHUTEIIbHBIX
npuOOpOB, 3aMUCH PE3yJIbTATOB MPAMBIX H3MEPEHUH M PaCYETOB KOCBEHHBIX
u3MepeHuii, opopMiIeHHbBIE B BUJE TAOMHIIBI, TpadUKH MOTYYECHHBIX 3aBUCUMOCTEH
(ecmu  TpeOyrOTCs), 3amMUCh BBIYUCICHHM, NPHUBOAAIIMX K OKOHYATEIHHOMY
pe3yNbTaTy, pacdeT OMMOOK U3MEPEHUN W OKOHYATEIbHBIA PE3yIbTaT C YKa3aHUEM
OIIMOKH W3MEPEHWSI, BBIBOIBI.

Bce rpaduku 10MKHBI OBITH BBINOJHEHBI HA MHJIIMMETpoBoi Oymare. Ilpu

pacueTax He0OXOUMO UCIIOIb30BaTh €AMHUIIBI cucTeMbl CU.
K xaxmoit nmaGopatopHoit paboTe COAEPKHUTCS IMEPEUEHb BOMPOCOB ISl 3AIUTHI
1abopaTopHOI PabOTHI.
Hpumep:
JlabopaTtopnas padora «/3yueHue MoiasipU30BaHHOTO CBETA IMOJYIIPOBOJIHUKOBOTO
na3epa. 3akoH Maitocay
KoHTpoJbHBIE BONIPOCHI
1. SIBnsieTcst i1 €CTECTBEHHBIN CBET MOJISIPU30BAHHBIM?
2. Kakumu criocob6amu MOXKHO MOJTYYUTh MOJISIPU30BAHHBIN CBET?
3. Uto Takoe TIoCKOCTh mojisipu3anun? Kakue miocKOCTH B KPUCTAJUIE HA3BhIBAIOTCS
TJIaBHBIMU?
4. ChopMynupyite 3aKOHBI TOJISIPU3ALINH.

Pedepar (Pdp)
Tembl pedepartos:

—

Oddext BaBunopa-UepenkoBa u ero npuMeHeHHE B siACPHON (U3HKE.
Judpakuus peHTreHOBCKUX JIy4el M €€ NMPUMEHEHHUE B PEHTIC€HOCTPYKTYPHOM
aHaJIN3€ U PEHTTE€HOBCKOM CIIEKTPOCKOIUHU.

["onorpadust — UCTOpPHUS OTKPHITUS U €€ IPUMEHEHHE.

SInepHbIli MAarHUTHBIA PE30HAHC U €r0 IPUMEHEHUE B TEXHUKE.
[TpoGemsbI siepHOM SHEPTETHKN HA COBPEMEHHOM JTarle.

[Tocneanue otkpoiTHs B pusnke XXI Beka.

CoOOTHOIIEHUE HEONIPEAEIIEHHOCTEN U KBAHTOBAsI MEXAHUKA.
[TocTynarel KBAaHTOBOW MEXAHUKH U €€ OCHOBHBIE ITOJIOKEHUS.
ATOMHAs CHEKTPOCKOINHUS U €€ IPUMEHEHUE B HAYKE U TEXHUKE.

0 MonexkynsipHasi CIEKTPOCKONUS U €€ IPUMEHEHUE B HAYKE U TEXHUKE.
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JlJisi MpoOMesKyTOYHOM aTTeCTALUM:
Bompocsl k 3k3aMeny

Cucrema orcuera. CKOpOCTb.

VY cKkopeHue U ero CocTaBIISIONIME.

VYTri10Basg CKOpOCTh U YIIIOBOE YCKOPEHUE.

3akonsl HeroTOHA.

3aKOH COXPAHEHUS UMITYJIbCA.

PaGota cuibl.

KoncepBaTuBHbie cuiibl. [loTeHIIManbHAS SHEPTHSL.

3aKOH COXpAaHEHUS MOJTHON MEXaHUYECKOU SHEPTHUU.

9. Teopema IlTelinepa.

10.Kunetnueckast 3Heprus Bpallaroerocs Tena.

11.0OcHOBHOM 3aKOH TMHAMHMKH BpaIaTeIbHOTO JIBUKEHHUS.

12.3aKk0H coXpaHEHUsI MOMEHTA UMITYJIbCA.

13.YpaBHEHHE COCTOSTHHS UACATBHOTO ra3a.

14.0OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU UICATTBHBIX ra30B.
15.3akon MakcBeiia 0 pacpeielIeHUH 10 CKOPOCTSIM TETJIOBOTO IBUKECHMUS.
16.BHYTpEeHHSSI SHEPTUS CUCTEMBI.

17.PabGoTa ra3a npu ero pacluIMpeHuH.

18.1lepBoe HaYano TEPMOAUHAMUKY U €r0 MPUMEHEHUE K U30MPOLECCAM.
19.TemtoeMKOCTh UJI€AJILHOIO Ta3a.

20.KpyroBoii npouecc (LHKN).

21.1Mukn Kapno.

22.2neKTpuuecKuid 3apsii. 3aKOH COXPaHEHUsI SJIEKTPUUECKOTO 3apsia.
23.BzaumopeiicTBre 3aps10B. 3akoH KyiioHa.

24.OnexTpudeckoe noyie. HanpsykeHHOCTh MOJIS.

25.DO0eKTpUYECKUN JUITOb.

26.ITorok BekTopa HanpsikeHHOCTH. Teopema OcTtporpaackoro-laycca.
27.11oTennuan snexkTpuyeckoro noiis. Pabora no nepeMenieHuro 3apsiia.
28.DJIEKTPUYECKOE TO0JIE€ B AUIIEKTPUKE.

29.11IpoBoIHUKH B 3eKTprudyeckoM nosie. EMkocTs. KonaeHncaropsl.
30.2Heprus 37eKTPOCTATUUECKOTO MOJISI.

31.Onexrpuueckuii Tok. Cuia v IIOTHOCTh TOKA.

32.3akon OMa JiJ11 OJTHOPOJHOTO YYaCTKa LIETH.

33.CTOpOHHME CHUJIBI.

34.3akon OMa Jj1s1 HEOAHOPOAHOTO Y4aCTKa LETIH.

35.Pabota u MmomHOCTH TOKa. 3akoH JIkoys-Jlenta.

36.I1paBuina Kupxroda 11t pa3BeTBICHHBIX IICTICH.

3’7.MarautHoe noJyie. BEKTOp MHAYKIIMA MArHUTHOTO TOJISL.

38.Cunbl Amriepa.

39.3akon buo-Casapa-Jlanaca. Hanpsi>keHHOCTh MArHUTHOTO MOJISL.
40.3aK0H NOJIHOTO TOKA JUIsl MArHUTHOTO TOJIS1 B BAKYyME.
41.MarnuTHblil noToK. Teopema ["aycca 111 MAarHUTHOTO MOJISI.
42.Cuna Jlopenua.
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43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

SIBiIeHME PIEKTPOMArHUTHON UHIYKIIUU.

Camounaykuusa. UHIyKTUBHOCTb.

DHeprus MarHUTHOTO TOJISL.

MarauTHoO€ 1oJ€ B BEMIECTBE.

OcHoBbl Teopuu MakcBesuia AJisl 3JIEKTPOMAarHuTHOTO TOJISL.

BoJiiHOBBIE TTpOLIECCHI.

DJIEKTPOMATrHUTHHIE BOJIHBI.

CBeTOBBIC BOJIHBI.

Nurepdepenius cBeToBbIX BOJIH. KOrepeHTHOCTH U €€ OCYIIEeCTBIICHHUE.
HMudpakius ceeta. [Tpunnun [Moiirenca-dpenens. Meros 300 Openernsi.
Judpakuus Ha KpyrJioM OTBEPCTUH U JTUCKE.

dotordexr.

Macca u umnysbc ¢poToHa. J|BOMCTBEHHAs IPUPOJIa CBETA.
JIBo#iCTBEHHASI KOPITYCKYJISPHO-BOJIHOBAS MTPUPOJIa MUKPOOOBEKTOB.
BeposaTrHocTHBIN cMBbICIT BOJH A¢ bpois.

CooTtHolenue HeonpeaeneHHocrei ['eitzendepra.

VYpasuenue lllpenunrepa.

TyHHenbHbIN 3G DEKT.

ATOM BOJIOpPO/Ia B KBAHTOBOM MEXAHUKE.

[TpuHIMT TOXIECTBEHHOCTH MUKpoUYacTull. bo30HbI 1 hepMUOHBI.
[TonsiTie 0 KBAaHTOBBIX CTaTUCTUKaX bo3e-DiHmTeliHa 1 @epmu-/lupaka.
DIIEKTPOHHO-BIPOYHOM NEPEXO/I.

OCHOBHBIE CBOWCTBA U CTPOEHUE SAIpa.

DHeprus CBs3U SAEP.

SlnepHblie CHIIBI.

Snepnbie peakuuu. LlenmHou npouecc aeyneHus saep.

TepmosiaepHbIe peaKkLUH.

PaanoakTuBHOCTS.

TuroBsie 3a/1a4 K SK3aMEHY

3aBUCHUMOCTh NPOWJIECHHOTO TEJIOM IIYTH S OT BPEMEHM t JAeTCsd ypaBHEHUEM
S=At-Bt*+Ct’, rne A=10m/c, B=15 wm/c? C=5m/c’. Haiitu: 1)
3aBUCUMOCTb MOJAYJISl CKOPOCTH M YCKOPEHUSI OT BPEMEHH; 2) MyThb, CKOPOCTh U
YCKOpPEHHE TeJla yepes3 3 ¢ MOCIIie Hadyalla IBHKEHUSL.

MaxoBuk Bpamiaercs ¢ yriioBoil ckopocteto 180 06/MuH. C HEKOTOPOrOo MOMEHTa
BPEMEHH OH HayaJl TOPMO3UTHLCS C YIJIOBBIM yCKOpeHHeM 3 paj/c’. Uepes kakoe
BpeMsi OH ocTaHoBUTCs? Kakoe uncio o60poTOB OH MPU 3TOM COBEPIIUT

. JBe rupu ¢ Maccamu 2 KT M 3 KI' COSIMHCHBI HUTHIO W TIEPEKUHYTHI Yepe3 OJIOK.

Haittu yckopenue, ¢ KOTOpbIM ABHXKYTCSI TUPU U CUILY HATSKEHUS HUTU. TpeHneM
1 Maccoi 0J10Ka mpeHeopeyb.

[Tap maccoii 1.5 kr katuTcs 0€3 CKONbXKEHHS 110 TOPU30HTAIBHON MIIOCKOCTH CO
CKOPOCThIO 5 M/c OnpeieIuTh KUHETUYECKYIO SHEPTHUIO I1apa.



5. U3 opyaust maccoit 5 T BeuieTaet cHapsan maccoi 100 kr. Kunernueckast sHeprus
cHapsima mpu BeuUieTe 7,5 MJ[x. Kakyro KHHETHUECKYIO0 SHEPTHUI0 NMPHOOpeTaeT
opyJue BCIEICTBUE OTIaun?

6. KakoBa cuia gaBieHusl HA OOKOBYIO MOBEPXHOCTh LMWJIMHAPUYECKOTO pe3epByapa
paauycoM 2 M U BBICOTOU 5 M, 3amojiHeHHOro OeH3uHoM? IlnoTHOCTh OeH3MHA
700 xr/*,

7. B 6amnone Haxonutes raz npu temmeparype 17 °C. Bo ckonbko pa3 yMEHbIIUTCS
naBieHue rasa, eciu 40% ero BblifieT U3 OaJlJIOHa, a TeMIlepaTypa MOHU3UTCS Ha
10 °C?

8. Ompenenure Hanbosee BEPOSTHYIO CKOPOCTh MOJIEKYJI T'a3a, MIIOTHOCTh KOTOPOTO
npu pasinenun p=40kIla cocrasur 0,35kr/m.

9. B 3akpsITOM cocyjie BMECTUMOCTBIO V=5 11 noa nasinenueM p=100 klla Haxoaurcs
azor. Omnpeaennure, Kakoe KOJIMYECTBO TEIJIOTHI HAJI0 COOOIIUTH a30TY, YTOOBI

IIOBBICUTH JIaBJICHHE B COCY/JIE B /IBa pa3a.

10.UneanpHas TeroBas mammHa KapHo coBepiaer 3a ouH UK padoTy A = 2,94
kK ¥ OT/aeT 3a UK XOJOAUIBHUKY KOJIMYEeCTBO Tetu1oThl Q, = 13,4 xJ[x.
HaitTu k.1.4. MaluvHBL.

11.0Onpenenure notok @ BEKTOpa HANPSIKEHHOCTH 3JIEKTPOCTATHUYECKOrO OIS
yepe3 cPepHuecKyr0 MOBEPXHOCTb, OXBAThIBAIOUIYIO0 TOYEUYHbIE 3apsabl Q; = 5
HKn 1 Q, = -2 uKn. Haittu norenunan Touky noJsisi, HaXosAIIENCsl HA PaCCTOSHUU
10 cM OT meHTpa 3apsHKEHHOTO IIapa paauycoM | cM, ecnu MoTeHHHMal Imapa
paseH 300 B.

12.B kakux mnpenenax MOXKET U3MEHATbCS €MKOCTb CUCTEMBI, COCTOSIIEN U3 JIBYX
KOHJIEHCATOPOB MEPEMEHHOM €MKOCTH, €CIM €MKOCThb KaXJOro H3 HHUX
m3mensercs or 10 mgo 450 nd? (ot 5 no 900 nd) Paccmorpute cimydam
NapaJlJIeIbHOTO U IOCJEN0BATEIBHOTO COEIMHEHNS KOHJIEHCATOPOB.

13.Tok B MpOBOAHUKE MEHSIETCSI CO BPEMEHEM I10 3aKoHy [=4+2¢, rae [ — B ammnepax
U ¢t — B ceKyHaax. Kakoe KoimM4ecTBO 3JIEKTPUYECTBA IPOXOIUT YEPE3 MONEPEYHOE
CEUeHHE MPOBOJIHUKA 3a BpeMs ¢ oT 2 j10 6 cex? D.1.c. aneMmenTa ¢ = 6 B. Ilpu
BHemHeM conpotuBieHnd R = 1,1 Owm tok B nenu / = 3 A. Halitu nagenue
noreHuuana Ur BHYTPH 2JIEMEHTA U €r0 CONPOTUBIICHHUE 7.

14.beckoHEYHO MJIUHHBIM TPOBOJ 00pa3yeT KpPYroBoll BHUTOK, KacaTelIbHbIA K
IIPOBOAY, N0 KOTOpoMy TeueT TOK [=5A. Hahtm pammyc BuUTKa R, eciu
HaMpPsHKEHHOCTh MArHUTHOTO TOJISL B IEHTPE BUTKA Hpes =41 A/M.

15.9neKkTpoH, yCKOPEHHBIN pa3HOCThIO NOoTeHIManoB U=1kB, Bieraer B 0o1HOpOAHOE
MAarHWTHOE T0JIE€, HAIIPABJIEHHE KOTOPOT0 NEPHEHANKYISPHO K HAMPABICHUIO €r0
nwxeHus. Muaaykuuss mMarautHoro mons B=1,19 mTn. Haitu paguyc R
OKPY>KHOCTH, 110 KOTOPON ABMXKETCS AJIEKTPOH, rnepuoj oopaiueHuss T u MOMEHT
UMITyJIbCA JIEKTPOHA.

16.B ogHOpOAHOM MarHUTHOM Mojie ¢ uHaykuueit B=0,1 Tn aBuxeTcs paBHOMEPHO
MPOBOJTHUK ¢ TOKOM JnHON L=10 cm. CKOpPOCTh IBIKEHUS POBOAHKKA 15 M/cex
Y HanpaBJICHA MEPHEHAUKYJSIPHO K HaIpaBiI€HUI0 MarHUTHoro mois. Haittu
WHIyLIMpPOBaHyo B npoBoaHuke J./].C.



17.KakoBa CKOpOCTh CBeTa B BOAE, eciu npu 4actore 4,4+ 10" I'y niavHa BONHBI B
Hel paBHa 0,51 Mxkm?

18.Ha nudpakimonHyto penieTky HOpMajabHO MajaeT MOHOXPOMATHYECKUN CBET C
qmuHOM  BoHBI A=600 HM. OrnpenenuTe HaWOONBIIMK TOPSAJIOK CIIEKTpa,
MOJIYYCHHBIN C TTOMOIIBIO 3TON PEIIETKH, €CIU €€ TMOCTOsTHHAA d=2 MKM.

19.11pu npoXoXkJaeHUU CBETa B HEKOTOPOM BEIIECTBE MYTH X €r0 MHTEHCHUBHOCTH
yMeHblIJIacb B 3 pa3za. Ompenenure, BO CKOJIBKO pa3 YMEHbBIIUTCS
MHTEHCUBHOCTb CBETA MPU MPOXO0XKICHUU UM MTyTH 2X.

20.ITox kakuMm yrjaoM K TOPU3OHTY JOJDKHO HaxoauThcs ColiHile, 4TOOBI CBET,
OTPa)KEHHBIN OT MMOBEPXHOCTH 03€pa, ObLI MOJIHOCTHIO MOISIPU30BAH?

21.0mpenenute, BO CKOJIBKO pa3 HEOOXOAMMO YMEHBIIUTh TEPMOIUHAMHUYECKYIO
TeMIEepaTypy YEepHOro Tejia, YTOOBbl €ro JHEpPreTudeckas CBETUMOCTh R
ocyiabusnack B 16 pas.

22. C xakoW JUIMHOW BOJHBI CIEAYyeT HAIlpaBUTh CBET Ha MOBEPXHOCTH BEIECTBA,
qTO0OBl MaKCHMajbHas CKOPOCTh BBUICTAIOMIUX 3JIEKTPOHOB Obuta 2000 kMm/c?
Kpachnas rpannia gororddexra ais qaHHoro Bemiectsa — 690HM.

23. IIpoTOH ABUKETCS B OJJHOPOJHOM MarHMUTHOM Toje ¢ uuayknueid B=15 mTn no
OKpykHOCTH paauycoM R=1,4m. Omnpenenure nnuHy BOJHBI 1€ bpoins s
MIPOTOHA.

24. Omnpenenure OTHOIICHUE HEONPEIECIEHHOCTEH CKOPOCTH JIJIEKTPOHA, €CIU €ro
KOOPAMHATA YCTAHOBJIEHA C TOYHOCTHIO 10 10”°M, ¥ npuMHKM Maccoi m=10"%kr,
€CJIM €€ KOOpIMHATa YCTAHOBJIEHA C TAKOW K€ TOYHOCTBIO.

25.YeMy paBHaA pa3HOCTb PHEPrUN MEXIY YETBEPTHIM U BTOPHIM 3HEPreTHUECKUMHU
YPOBHSIMH KBAaHTOBOT'O OCIUJLISITOpa?

26.0npenenute dHEpPru0 GOTOHA, UCITYCKAEMOTO TIPH MEPEX0/Ie JIEKTPOHA B aTOME
BOJIOPOJIa C TPETHETO SHEPreTUUYECKOr0 YPOBHS HA BTOPOH.

277.KakoBbI BO3MOKHbIC 3HAU€HUsI [ U my; 7151 TIIAaBHOTO KBAHTOBOTO uKcia n=>5?
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