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1. Ieap, 3a1a4u ¥ IVIAaHUPYEMbIe Pe3yJbTAaThl 00y4eHHS 10 IMCHHUIINHE

[empto ocBoeHWsT AUCIUIUIMHBI  «Du3WKa»  SBIAETCS  CO3JaHUE Y
OOyYaroIIMXCs OCHOB JOCTATOYHO ITUPOKOW TEOPETHUUECKOW MOATOTOBKH B 00JaCTH
(GU3KWKH, TO3BOJISIONMICH OPUEHTUPOBATHCS B TIOTOKE HAYYHONM W TEXHUYECKOH
uHpopMaruu W oOCCIeUHMBAIONIE WM BO3MOXXHOCTH HCIIOJIB30BAHMS HOBBIX
(bU3MYECKUX MMPUHITUIIOB B T€X 00JIACTSIX, B KOTOPBIX OHU CIICIIUATU3UPYIOTCS.

3ajayaMy  IUCLMIUIMHBI  SIBIAIOTCS: M3YyYEHHE OCHOBHBIX (DPU3MYECKUX
SIBJICHUH;

oByiaJieHne (pyHIaMEHTAIbHBIMH TMOHATUSIMH, 3aKOHAMU U TECOPUAMH (PU3UKH,
a TaKXKe MEeToJIaMU (PU3UYECKOTO UCCIIeIOBAHMUS;

OBJIAJICHUE TPUEMAaMH U METOJaMHU pEHIeHUS KOHKPETHBIX 3ajad U3
pa3TUYHBIX 00JacTeil PU3HKHY;

dbopMHupOBaHE HABHIKOB TMPOBENCHUS (DU3UIECKOTO SKCIEPUMEHTA, YMEHUS
BBIJICIUTh KOHKPETHOE (PU3WUYECKOE COJEpPKaHKe B MPHUKIAAHBIX 3a7adax Oymaymien
JEeATEITHLHOCTH

KomrieTeHIIMM 1 MHIUKATOPBI, popMHUpyeEMbIE y 00YYAIOIIHMXCS:

KOI[ 1 HAUMCHOBAHUE KOMIICTCHIINHN KOI[ 1 HAMMCHOBAHUC HWHIWKATOpPa

OIIK-1 — CniocobeH y4uThIBaTh
COBPEMEHHbBIEC TEHJICHLIUU Pa3BUTHS
TEXHUKH U TEXHOJIOTHH B 001aCTH
TeXHOC(HEepHOH OE30MaCHOCTH,
U3MEPUTEIBHOW U BRIYUCIUTEIHHON
TEXHUKH, HUHHOPMAITMOHHBIX
TEXHOJIOTHH MPU PEIICHUH TUITOBBIX
3a/1a4 B 00J1aCTH MPOPEeCCHOHATBHON
eATEIIFHOCTH, CBSI3aHHOM C 3aITUTON
OKpYKarolIel cpesibl U obecredeHrneM
0€30IaCHOCTH YeJIoBeKa

OIIK-1.2 — JleMOHCTpUpYET 3HAHUS MOJIOKEHUH,
3aKOHOB U METOJIOB €CTECTBEHHBIX HAyK

2. Mecto qucuunianHbl B cTpykrype OIl

[IpenmecTByromnue AMCIUILIUHBL (Moayn), npaktuku, HUP, np. HET

[Tocnenyronme qucuuiivabl (Moaynu), npaktuku, HUP, np.  Hayku o 3emuiie,
A

3. CTpyKTypa U coaepkaHue IUCHUIIHHBI
3.1. CTpyKTypa QM CHUILIHHBI

Jlist ouHOI popmMBI 00yUeHUs

Bun yuebnoii paboThl Bcero | Bcero CemecTpbl
3E 4acoB 1
OBILIAA TPYJOEMKOCTDb JUCHUITJIMHBI 7 252 252

KOHTAKTHAS PABOTA* - 106 106




AYJUTOPHAS PABOTA 2.33 84 84
Jlexun 0,94 34 34
[TpakTrdeckue (CeMUHAPCKUE) 3aHATUS 0,94 34 34
JlaGopatopHbie paboThI 0,45 16 16
CAMOCTOSTEJIbHASl PABOTA OBYUAIOUIETOCH | 4,67 168 168
[IpopaboTka yueOHOrO MaTepuaa 3,67 132 132
KypcoBoii mpoekt - - -
Kypcosas padota - - -
[loaroroBka K MpoOMeKyTOYHOU aTTeCTaluU 1 36 36
ITpoMeKyTOUHAs aTTEeCTAIHS: 3
Jiist 3a0uHOM opMbl 0OyUEHUS
Bun yuebHO# paboThI Bcero | Bcero CemecTp(bI)
3E 4acoB 1
OBILAS TPYJIOEMKOCTbD JIMCIIUTUIMHBI 7 252 752
KOHTAKTHAS PABOTA - 55 55
AVJINTOPHAS PABOTA 0,67 24 24
Jlexun 0,28 10 10
[IpakTueckue (CEeMUHAPCKHE) 3aHATHS 0,28 10 10
JlabopaTopHbIie pabOTHI 0,11 4 4
CAMOCTOSTEJIBHASL PABOTA OBYUAIOLLETOCS | 6,33 208 278
IIpopaboTka yaeOHOTO MaTepHuana 6,08 219 219
KypcoBoii npoekT - - -
Kypcogas pabota - - -
[ToaroroBka Kk mMpoMeKyTOYHOM aTTeCTalluu 0,25 9 9
[IpomexxyTouHast aTTecTanus:

3.2. Cogep:xkaHue IUCHUIUIMHBI, CTPYKTYPHPOBaHHOEe IO pa3aeJamMm M

BHIAM 3aHATHHI

Paznennr Pacnpenenenue ®opmbl 1 | HIEKCHI MHIUKATOPOB
TUCIIAILINHEI a TPYJAOEMKOCTH B bopMHpyEMBIX
§ 110 BUJaM y4eOHOU PaboThl | komTpoOIs KOMITETEHIIUH
o = te) o ©
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Paznen 1: 38 6 6 6 20 TK1 OIIK-1.2-3
dusndeckue OIIK-1.2-¥y
OIIK-1.2-B
OCHOBBI
KJIACCUYECKOU U
PETATUBUCTCKOMN
MEXAHUKU




Pasznen 2: 44 6 2 6 30
MonexkynsapHas
busnka u
TEPMOIUHAMHUKA.
Paznen 3: 64 12 4 12 36 TK2 ggII{( 1l 22337
DNEKTPUUYECTBO U oo
MarHeTH3M
Paznen 4: 38 6 4 6 22 TK3 OIIK-1.2-3
Onruka. OIIK-1.2-¥Y
Pazgen 5: 32 4 - 4 24 OIIK-1.2-B
DJIeMEHTBI
KBaHTOBOH (pU3HKH.
OCHOBBI aTOMHOH U
SIIEPHON (DUBHKH.
DK3aMeH 36 36 OM1 OIlK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
Hroro 3a 252 34 16 34 168
CEMECT]
HUTOI'O 252 34 16 34 168

3.3. Conep:kanme TMCHUNIUHBI

Paznen 1. Pusnyeckrie OCHOBBI KIACCUYECKOW U PEASATUBUCTCKON MEXAHUKH:

[Tpenmer buzuku. GU3NUYECKre OCHOBBI KIacCHYECKONW MexaHuku. Kunemaruka
MarepuaibHoii Toukd. Cucrema otcdyeta. CKOpoCTh. YCKOPEHHME U €ro
cocrapistonie. J[BmwxeHue Tena, OpOIIEHHOTO MOJ yIJOM K TOPH30HTY. YTJOBas
CKOpPOCTh M YIVIOBOE YCKOpEHHE. /[MHaMHKa MaTepuaibHOM TOYKH. lIepBbIil 3aKOH
Herotona. Macca u cunbl. Bropoit 3akoH Hetorona. Tpetuii 3akoH HeroToHa. 3akoH
JBWKECHUS LIEHTpAa MHEPLUHU cucTteMbl. HemnepuumaneHble cuctembl orcuera. Cuisl
uHepuu. Pabora m sHeprusa. 3akoHbl coxpaHeHus. OCHOBHbIE MPEACTABICHUS O
3aKOHAX COXpaHEHHUs. 3aKOH COXpaHeHWs wumnyibca. Pabora u  sHeprus.
KoHcepBaTuBHBIE CUIIBL. 3aKOH COXPAHEHUS MOJHOM MEXAHWYECKOW DHEPTUU. Y Aap
a0COJIIOTHO yHpyrux Teil. Yaap aOCOMIOTHO HEeynpyrux Tein. [uccumnanus >Hepruu.
JnHamMuka BpamareabHOro IBWXKEHUA. MomeHT wuHepuuu. Teopema lllrelnnepa.
Kunernueckas sueprus BpamieHus teiaa. MomeHT cuiibl. PaboTa no BpaiieHuio Tena.
OCHOBHOW 3aKOH JAMHAMHUKHM BpAaIllATEIbHOTO JBWKEHHUS Tena. OmnpeneneHue
MOMEHTA UMITYJIbCa. 3AKOH COXPAaHEHUS MOMEHTa UMITyJibca. [I[puMeHeHue 3aKOHOB
JTUHAMHUKHA TBEPJOTrO Tejla. DJIEMEHThl MEXaHUKH KUJKOCTEH W ra3oB. J[aBieHue B
JKUJKOCTH M Tra3e. YpaBHEHHE HEPA3pbIBHOCTU. YpaBHEeHHME bepnymmm. Bs3kocTs.
JlamuHapHBId U TypOyJIEHTHBIA PEXHUMBI TEUYCHUS >KUAKOCTEH. [IBMKeHHME Ten B
JKHAJIKOCTAX U razax. OCHOBBI PEISITUBUCTCKON MEXAHHUKH. DJIEMEHTHI CIEHHATbHON
Teopuu OTHOocutelbHOCTH. [IpeoOpazoBanust [anmnes. MexaHU4ecKU MPUHLIUI
OTHOCUTENBHOCTH.  [locTymarel  cnenuanbHOM  TEOPUHM  OTHOCHUTEIIBHOCTH.
OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH. [IpeobpazoBanus Jlopenna.
OAHOBPEMEHHOCTh COOBITUM B pa3HbIX CHUCTEMax oTcuera. J[JiMHa Ten B pa3HbIX
cucTeMax oTcyera (COKpalleHue JIuHbI). JIMTEeThHOCTh COOBITHI B pa3HBIX
cUCTeMax oOTcyeTa (3aMeyieHue BpeMEHHU). PeNsITUBUCTCKUIA 3aKOH CIIOKEHUS
ckopocredd. MuTepBanm Mexay coOBITUAMH. PensTUBHCTCKOE BBIpAXKEHUE IS




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

PA3JIEJT 2. MonekyJspHas pu3rKa U TepMOIUHAMUKA

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

PA3JIEJI 3. DA€KTpUYECTBO U MAarHETU3M

DNEKTPOCTAaTHKA. ODJIEKTPUYECKOE TMOJIE B BAKyyMeE. OJIEKTPUYECKHUM 3apsl.
3aKOH COXpaHEHMs DdIEKTPUYECKOTrO 3apsAna. Bs3aumMopnelcTBue 3apsgoB. 3aKOH
Kynona. Dnektpuueckoe mnone. HampsykeHHOCTh MOJA. DJIEKTPUUECKUN UIONb.
ITorennuan snekrpudyeckoro mnoisa. [IoTok BekTopa HampspKEeHHOCTH. Teopema
Octporpaackoro-I'aycca. Ilpumepsl BBIYMCIEHUS 3JIEKTPOCTATHUYECKUX TMOJEH C
nomoipo Tteopemsl Octporpaackoro-I'aycca. J[M3IeKTpUKM M NPOBOJHHUKU B
IIEKTPUYECKOM MOoJ€. Buapl nonsipusanuu AUJIEKTPUKOB. DJIEKTPUUECKOE IOJE B
nuanekTpukax. [lonspusoBanHocts nuanektpuka. Teopema Octporpanackoro-I'aycca
JUISL DJIEKTPOCTATUYECKOTO TOJISI B IUAJIEKTPUKE. Y CIIOBUS Ha TPAHULIE pa3zielia AByX
OVJIEKTpUYECKUX cpeln. CerHeTosneKTpukh. [IpOBOIHHMKK B 3JIEKTPOCTATUYECKOM
nosie. DJIEKTPOEMKOCTh YEAMHEHHOrO NpoBoAHMKA. KoHaeHcatopel. OHeprus
ANEKTPOCTATUYECKOTO MOJIA. [[OCTOAHHBIN 3JIEKTPUYECKUNA TOK. 3aKOHBI IIOCTOSIHHOTO
TOKA. DJeKTpuuecknid Tok. Cuia M IUIOTHOCTh TOKa. 3akoH OMa i1 OJTHOPOJIHOTO
npoBoaHuKa. CtopoHHHE cuibl. 3akoH OMa [ HEOJHOPOJHOIO Yy4YacTKa LIEMU.
PaGora u wmomHuocts ToOKa. 3akoH JIxoyns-Jlenna. Kiaccuueckas Teopus
AJIEKTPOIPOBOIHOCTH MeTaiuioB. [IpaBmna Kupxroda nmst pa3BeTBICHHBIX 1IETICH.

DneKTpoMarHeTu3M. MaruuTHoe mosie B Bakyyme. MarnutHoe noje. Bektop
MHAYKIMK MarHutHoro mojsg. Cuibel  Awmnepa. 3akoH buo-Casapa-Jlamnaca.
Hanps>keHHOCTh MAarHUTHOTO MOJISl. 3aKOH IMOJIHOTO TOKA JUIsi MAarHUTHOTO MOJSl B
BakyyMe. MarnuTtHelii notok. Teopema I'aycca muist marmuTtHoro mnois. Cuiia
Jlopenna. IlpuHumn neWCTBUSA LMKIMYECKUX YCKOPUTENIEH 3apsKEHHBIX YACTHL.
SlBnenne Xomma. fIBaeHue  DJIEKTPOMAarHUTHOM HMHAYKIUU. CaMOWHIYKIIUS.
NHIyKTUBHOCTh. ODHEPTUsT MArHUTHOIO MOJsA. MAarHuTHOe€ moJie B BELIECTBE.
MarsutHple MOMEHTBI aTOMOB. MarHuTHOe ImoJe B BellecTBe. HanpskeHHOCTh
MariHutHoro mnosisi. OTHOCHUTENIbHAsT MarHuTHas NPOHHULAEMOCTb. JMamMarHeTHKH.
[lapamarnetuku. ®deppomarnetuku. Ilonarue o mnpupone ¢deppoMarHeTusma.




AHTHGEppoMarHeTukH. SABiIeHne cBepxmpoBoguMoctu. OCHOBBI Teopuu MakcBesia
JUISL AJEKTPOMAarHuTHOro mnoisisi. Bropoe ypaBHenue MakcBemia. TOK cmemeHus..
Ilonmnas cucrema ypaBHeHMM MakcBema g DJIEKTPOMArHUTHOTO — ITOJIS.
OTHOCHUTENILHOCTD AIEKTPUYECKOU u MarHuTHOM COCTAaBJISFOIIHNX
anekTpoMarHutTHoro nons. Konebanuss u  BosHbl. KosjedarenbHbI  KOHTYD.
CBoOoanble He3aTyxarouue kosebanus. CBOOOAHBIC 3aTyXalollue KoJeOaHUs.
BosiHOBBIE TpOLIECCH. DNEKTPOMArHUTHBIE BOJHBI. JHEPrus 3JIEKTPOMArHUTHBIX
BOJIH.

PA3JIEJT 4. OnTuka

BonnoBass onrtuka. CeroBele BoJIHBL. MHTepdepeHIuss CBETOBBIX BOJIH.
KorepentHocts u ee ocymiectBiaeHue. CriocoObl Habt0IeHUsS UHTEp(DEPEHITNN CBETA.
HekoTtopsie mpumepsl npumMeHeHUs uHTepdepeHunu cBera. [ludpaxius cserta.
[Mpuamun Troiirenca-®penens. Meton 30 @penens. Judpaxius Ha KpyrjioMm
OTBEPCTUM M AUCKe. EcTecTBEHHBIM M NOJSIpU30BaHHBIA cBeT. [lomsApusanusa npu
OTPOXEHUM W MperoMieHud. J[BoiiHoe nyuenpenomueHue. BsammonenicTBue
AJIIEKTPOMArHUTHBIX BOJH C BemiecTBoM. [lucmepcusi cBera. DiIeKTpOHHas Teopus
aucriepcun cBeta. [lormonienue n paccessHue CBeTa.

PA3JIEJI 5. DnemenTs! kBaHTOBO# hu3nku. OCHOBBI aTOMHOM U SIIEPHON
busuku

OcHoBBI KBaHTOBOM (hu3uKu. TemnoBoe H3Iy4eHHUE U €ro XapaKTePUCTHUKH.
3akon Kupxroda. AOCOMIOTHO YepHOE TeNO0. 3aKOHBI TEIUIOBOTO M3ITyUYEHUS
abcomoTHO yepHoro tena. Potoaddekr. Macca u umnyiasc GoroHa. JIBoiicTBeHHAs
npupoza cBera. J[BolicTBEHHAs] KOPITYCKYJISIPHO-BOJIHOBASI TPUPOJa MUKPOOOBEKTOB.
BepositHocTHBIE cmbicn BoiH ae bpoins. BomHoBas ¢ynkmus CooTHolieHue
HeomnpeaeneHHocted. YpasHenue Ilpenunrepa. TyHHenbHBIM 3(dektr. ATom
BOJIopoaa. CIIOHTAHHOE U BBIHYKJICHHOE U3nydeHue. ONTHYECKOE YCUIIEHHUE B CPEE
C WHBEPCHOM 3aCelICHHOCTBIO. Jlazeppl. MexaHW4yecknii U MAarHUTHBIA MOMEHTBI
ANEKTpoHAa B aTome. [IpuHIUN TOXJIECTBEHHOCTH MHMKPOYACTHUIl. bBO30HBI WU
dbepmuonbl. IloHATHE O KBaHTOBBIX cTaTUcTUKax boze-DiHmreitna u depmu-
Hupaka. 3oHHass Teopusi TBEpAbIX Teia. (OCHOBBI 30HHOW Teopuu. MeTaibl,
JUDJIEKTPUKHU, TOJYNPOBOAHUKKA C TOYKHM 3peHHs] 30HHOW Teopuu. CoOCTBeHHas
MIPOBOJAUMOCTD MOJYHPOBOJIHUKOB. [IprMecHas mpOBOIUMOCTb MOIYIIPOBOJHUKOB N-
tuna. [lpuMecHas NPOBOAMMOCTH TMOJYNPOBOAHUKOB p-TUMA. IJIEKTPOHHO-
JIBIPOYHOM nepexoa. ATOMHOE AIpO U dJIEMEHTapHbIe YacTUIbl. OCHOBHBIE CBOICTBA
U CTPOEHHUE siipa. DHEPrus CBs3U saep. AnepHbie cuibl. Saepusie peakuun. [{ennou
npoiiecc aeieHus siaep. TepmosinepHble peakiuuu. PaqnoakTHBHOCTh. DJeMEHTapHbIE
YaCTHUIIbI

3.4. TeMaTH4YeCKHUil IVIAH NPAKTHYECKHUX 3aAHATHI

Pemienne 3amau mno pazgeny 1 «®PuU3MUYECKHE OCHOBBI KJIACCHUYECKOW U
PEISATUBUCTCKOM MeXaHMKW»: (OCHOBBI KUHEMATHKU. JlMHamuKa MaTtepualibHOU
TOYKH M TIOCTYHAaTEIBHOTO JBM)KCHHUS TBepaoro teia. Pabora m sHEeprus. 3aKOHBI
coxpaHeHusi. Mexanuka TBepAoro Ttena. OCHOBBI PEISITUBUCTCKON MEXaHUKH.



DIIEMEHTBI MEXaHUKH KUJKOCTH.

Pemenue 3agau no pazpeny 2: «MonekymsipHas GU3UKa U TEPMOJIUHAMUKA:
MonexkynspHO - KHHETHYECKAsI TEOPUS MIACATIbHBIX ra30B. OCHOBBI TEPMOJINHAMUKH.
TemnoBeie MamuHbl. [{ukim Kapao.

Pemenne 3aau no pazgeny 3: «DJIEKTPUUECTBO U MarHeTu3m»: 3akoH Kyiona.
HanpskeHHOCTh M NMOTEHIMAN JIEKTpOoCcTaTH4YecKoro noiid. Juamekrpuku. Teopema
I'aycca u1st 3€KTpOCTaTUYECKOTO MOJISA B BAKYyME U B AUAIEKTpUKe. [[poBoaHMKN B
AIIEKTPOCTATUYECKOM II0JIE. ODHEPrusl 3JIEKTPOCTATHYECKOro mnois. IlocTosHHBIN
ANEKTPUUYECKUIN TOK. DNEKTPOABMKYIIAS CUJIa U HANPSKEHUE. 3aKOHBI ITOCTOSTHHOTO
toka. [IpaBuna Kupxroda.

MarnutHoe moje. 3aKkOHbl  3JEKTPOMAarHeTusMa.  ODJIEKTPOMarHUTHas
MHIOyKIMs. MarnuTtHele cBoicTBa BemectBa. OCHOBbI Teopur MakcBemna s
AIEKTPOMArHUTHOTO MOJIS. DJIEKTPOMArHUTHBIE BOJIHBI.

Pemwenne 3amau mo paszmeny 4 «Ontuka»: YpaBHEHHE TapMOHUYECKHX
kosnebanuii. Untepdepenmus. dudpakius. 3akoHbl ossipu3anud. Jucnepceus.

Pemenne 3amau mo pazjaeny S5 «OneMeHThl KBAaHTOBOM (u3uku. OCHOBBI
aTOMHOU U siiepHon pusukm»: KBantoBas npuposa uznydenus. DoTodneKTpudecKuii
abdext. Oddexr Kommnrona. CperoBoe pamieHue. Teopuss atromMa BOJOpOAA.
DneMeHThl KBAaHTOBOM MeEXaHUKHM. YpaBHeHue lllpenuHrepa W €ro NpuiioKeHUS.
OnemMeHThl (U3HKUA aTOMOB U MOJEKYJI. ATOMHOE sIpO. 3aKOHBI PaJHMOAKTUBHOTO
pacnaza.

3.5. TemaTu4eckuii IJ1aH J1a0OPATOPHBIX padoT

Paznen 1 «®usnyuecknue OCHOBBI KJIACCHUECKON U PEISATUBUCTCKON MEXAHUKH:
N3mepeHne nuHEWHbIX BenuuuH; MaimnHa AtByaa; OnpeneneHue CpeaHeill CUIlb
COTPOTHUBJICHUS TPYHTA MpHU 3a0uBaHuu cBau; OnpenereHue MOMEHTa HHEPILIUU Tella
u nposepka Teopemsl Lllteiinepa; OnpeneneHne MOMEHTa HHEPLUUU POTOpAa U CHUJIBI
TPEHUS B ONOPE.

Paznen 2 «MonekynsapHas ¢usuka u TepMmoauHamukay: OnpenencHue
OTHOILIICHUSI TEIUIOEMKOCTH Ta30B METOJOM aauabaTUYecKoro pacHIMpeHUs;
Omnpenenenue ko3¢pdUIIMEHTa BHYTPEHHETO TPEHUS (BSI3KOCTH) KUIAKOCTA METOJIOM
Crokca; Onpenenenre k03Q@GUUUEHTa BA3KOCTH BO3yXa KalWUISPHBIM METOJOM;
Onpenenenne MOJEKYJISIPHON Ta30BOM MOCTOSHHON METOJIOM OTKaYKH.

Paznen 3: «OnexrpuuectBo»: (O3HAKOMIIEHHE C DIIEKTPOU3MEPUTEIBHBIMHU
npubopamu; I'pagyupoBka rajabBaHOMETpa; OKCIEpUMEHTaJbHasi MpPOBEpKa
o0o0menHoro 3akoHa Owma; AwmmepMeTp ¢ BOJBTMETP Kak OMHYECKOE
conportuBieHue; OnpeneieHue CONPOTUBIECHUNA C IOMOIIBIO MOCTOBOM CXEMBbI
Yurcrona; Cuna TOKa ¥ HaOpsHDKEHUE MPHU MApauieIbHOM W MOCIIEI0BATEIBHOM
COEQUHEHUN CONpOTUBIICHUU. [loAroTOBKa M MPOBEICHUE U3MEPEHUN C MTOMOIIBIO
MYJIBTUMETPA;. JIEKTPOM3MEpPUTETbHbIE TpUOOpHl W u3MepeHwus; JluHelHbIe
NIEKTPUYECKUE LENH IOCTOSIHHOTO TOKA; OKCIEPUMEHTAIBHOE OIpPEACIICHUE
apamMeTpoB JJIEMEHTOB LENed NEPEeMEHHOrO0 TOKa; OJIEKTpUYECKas LElb
IIEPEMEHHOTO TOKa C ITOCJIEN0BATENBHBIM COEAMHEHUEM JJIEMEHTOB; DJIEKTPUYECKas
LENb IMEPEMEHHOTO TOKA C MAapaJUIEIbHBIM COEAUMHEHHWEM JJIEMEHTOB; M3ydeHue
3akoHOB  Kupxroga; IlocnenoBareiabHoe H  MapajuieIbHOE  COEIUHEHHE



KOHJeHcaTopoB. OmnpeneneHne TOPpU30HTAIBHOW COCTaBIIAIOIIEH MarHUTHOIO IOJIS
3emuir; OmnpeneneHue OTHOLIEHWS 3apsja JJIEKTpOHA K €ro Macce METOJ0M
MarHeTpoHa; 3akoH  AwMrmepa:  B3aWMOJICHCTBUE  MapajuleibHBIX  TOKOB;
[locnenoBaTenpHOE M APAJUIEIBHOE COEAUHEHNE KAaTyIIEK NHIYKTUBHOCTH.

Paznen 4 «Onruka»: OnpeneneHue paguyca KPUBHU3HBI JMH3bI C MTOMOUIBIO
konen Herotona; OmnpeneneHue JUIMHBI BOJHBI C MOMOIIBK) 30HHOM IUIACTHHKH,
Hudpakuust nazepHoro cBera Ha JudpakUMOHHOM pemieTke. OmnpeneneHue IIUHBI
BOJIHBI C MOMOIIBIO TU(PpaKIIMOHHON pemeTku; M3yueHne nojsipu30BaHHOIO CBETa
IIOJIyIIPOBOJHUKOBOIO Jla3epa. 3akoH Mairoca;

3.6. Kypcosoii npoekT /kypcoBasi padora
JlaHHbI{ BUJT pabOTHI HE MPETYCMOTPEH YUEOHBIM IJIAHOM.

4. OueHuBaHue pe3yJabTATOB 00y4YeHHsI

OrneHnBaHUE pe3yJbTaTOB OOYyYEHHS IO AMCIUIUIMHE OCYIICCTBISCTCS B
paMKaxX TEKYIIero KOHTPOJS W IIPOMEXKYTOYHOH aTTeCTallMH, MPOBOIUMBIX IIO
OoabHO-periTuaroBoii cucreme (bPC).

I1Ixana OlEeHKH PEe3yabTaTOB 00YUECHUS MO TUCITUTIIIMHE:

YpoBeHb c(hOpMUPOBAHHOCTH
WHIUKATOpa KOMIICTCHITUU
Bricokuii | Cpeanuit Himxe Huzkni
3anaHu- CpEHEro
Koz Koz POBaHHBIC ot 85 o 100| ot 70 1o 84 | oT 55 n10 69 | oT 0 1m0 54
KOMIIEe- | WHIUKaTopa pe3yabTaThI
TEHLUU | KOMIIETEHIIUU 00yueHuUs 1Mo IlIxana oneHnBaHUs
JTUCIUILINHE yIOBTeT- HEYIOB-
OTJINYHO XOPOIIO BODHTCITBHO JIETBOPH-
TCIBbHO
3a4TEHO HE 3a4YTEHO
3HATh:
OCHOBHEBIE YposeHb YpoBeHs | Mumuman | YpoBeHb
(bu3HecKHe 3HAHWH B 3HAHUH B BHO 3HAHUI
SIBJICHUSA U 06’beMe, OGBeMe, JIONyCTUM HWXKCE
3aKOHbI; OC- COOTBETCT | COOTBETCT BIi MHHHUMAJ
HOBHEIE BYIOIIIEM BYIOIIIEM YPOBEHB BHBIX
dusnueckue Be- | TPOTPAMM | TIPOTPAMM | 3pyapyyig Tpe65)BaH
JWYUHBI M KOH- | © €, HMECT UMeeT uu,
CTAHTHI, HX MOJArOTOBK MECTO MECTO HMCIOT
€ IMHUIIBI U3Me- PYOBIX Herpy6pIx | P BIC
peHH; OIMOOK OLIGOK OIIMOKH
YMETh:
npumeHsaTh pu- | [Iponemon | Ilpogemon | IIpogemon | [1pu
3UKO- CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | pPEIICHUU
MaTEeMaTHYECKH | bl BCE bl BCC BI CTaHIapT
it anmapar, OCHOBHBIC | OCHOBHBIC | OCHOBHBIC | HBIX
WH(OPMALIMOHH | YMEHHUS, YMEHHS, YMEHHSI, 3a/1a4 He
bIC TEXHOJIOTHH | PEIICHBI pelIeHbI PEIICHBI MPOJIEMOH
IIPH PEIICHUU | BCE BCE OCHOB- | TUITOBEIC CTPHUPOBaA




OCHOBHEIC | HEIS 3aJ]a4H C HEBI
THIIOBBIX 3aJlad | 3aJa4H, 3aJ]a4U C HErpyOBIM | OCHOBHBIC
B 001acTu BBLIIIOJIHEH | HETPYOBLIM | M OLIMO- YMEHUS,
poQeCCuoHANb | bl BCE W OIMOKa- | KaMH, UMEIOT
HOH 3aJlaHUS B | MH, BEI- BBIIIOJIHEH | MECTO
JIeSITEIbHOCTH, | IIOJIHOM MOJIHEHLI | BbI BCE rpyoObie
CBSI3aHHOM C o0BeMe BCE 3a7a- | 3aJaHusl, OIINOKH
3aIUTON HUA B HO HE B
OKpYXKaroIein MTOJTHOM MTOJTHOM
Cpelsl U ob0neme, o0neme
obecrieueHrEeM HO HEKO-
0C30ITacCHOCTH TOpBIE C
YyesioBeKa Heao4ueTa
MM
BIIAJICTh:
ITIponemon | Ilpone- HNmeetcs He npo-
METOAaMH CTPUPOBAH | MOHCTPU- | MUHH- JIeMOH-
aHaJIm3a u bl HABBIKH POBaHbI MaJbHBIN cTpUp
MOJIeJINPOBa- pu 0azoBbIe HabOp OBaHHI Oa-
HUS, pELICHUH | HABBIKU HaBBIKOB 30BEIE
TeopeTuyeckoro | HECTaHAap | Ipu At HAaBBIKH
U THBIX pelleHnn | peleHns |
OKCIEPUMEHTAI 3ajJa4, CTaHOapTH | CTaHOApTH peleHnu
BHOTO BBIIIOJIHE- | BIX 3aJa4, | BIX CTaHmapT
WCCIICOBaHus , | HUM (QU3K- | BBINOJHE- | 3a1a4, HEIX
I/IH(l)OpMaIII/IOHH YCCKUX HUN (1)I/I3I/I- BBITIOJIHE- 37124
BIMH AKCIIEpU- | YECKHUX HUU QU3M- Aat,
TEXHOJIOTUSIMHU MCHTOB, 9KCHICpU- YECKUX BBIITOIHE-
[IPU pELICHUU 06pa60T— MCHTOB, OKCIICPU- HIA (1)1/1-
TUIMOBBIX 33124 | KU H 00paboT- | MEHTOB, SHICCKUX
B 06TaCTH UHTEP- KH U obpabor- | KCIEpH-
npodpeccuonans | MPETalMH | HHTEp- KU U MCHTOB,
HOM UX pe3yib- | IpEeTaluu | UHTEp- obpabor-
JESATEIbHOCTH, TaTOB O€3 HX pE3yJib- | IIpETAlNun KH U UH-
CBSI3AHHOI C OIIMOOK U | TaTOB C WX pe3yiib- | TEpIpeTa-
3aIUTOM HEJI0OYETOB | HEKOTOPBI | TaTOB C MM UX
0pr>1<a}0meﬁ MU HCKOTOPBI | pe3yibTa-
cpendbl u HCII0YCTa MH TOB,
obecnieueHreEM MH. HEIO4CTa HUMEIOT
0e30macHOCTH MU MECTO
YeJI0BeKa rpyObIe
OIINOKH.
OueHouHble MaTepuanbl I OPOBEAEHUA  TEKYILIEro  KOHTPOJS

u

MPOMEKYTOUHOM aTTecTaluu mpuBefeHbl B [Ipuinoxkennun k paboueild mporpamme

JUCITUITIINHEI.

[TonHBI KOMITJIEKT 3aJaHUA U MaTEPUATIOB, HEOOXOAUMBIX JJISI OICHUBAHMUS
pe3yIbTaTOB 00YUYEeHHS 110 AUCHUIUIHHE, XpaHUTCS Ha Kadenpe 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 «Omnpeenenue pagnyca
KPUBHU3HBI JINH3bI C IIOMOIIBIO KOJIEIl
Hrrotonay; ycTaHoBKa maboparopHast
«M3yuenue nudpakuuu 1a3epHOro cBeTa Ha
menu. Audpaxius Openens»; ycTaHOBKa
naboparopHas «OmnpezeneHue AITUHbI 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,

crern OOO 3apuuna «YCTaHOBKaA I
U3y4YeHHUs CIIeKTpa aToOMa BOJ0OpoAa U
aToMOB [pyrux rasoB (MHepTHasd
IpyIia) ¢ IIOMOIIbI AUGPAKIIMOHHOMN

peumreTku» JIP «M3ydenus cnekrpa aroma
Hy».

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

Crienmanu3upoBaHHOe 71abopaTopHOe
o0opyaoBaH#e 10 NPOGUITIO JTa00PATOPHH:

yCTaHOBKa nabopaTopHas "MasTHUK
YHHMBEpCAJbHBIN", yCTaHOBKa JabopaTopHas
"MasTHUK HaKJIOHHBIN", yCTaHOBKa
nabopatopHas "MammHa ATByaa", ycTaHOBKa
nabopaTopHas "MasTHUK Makcgema",

ycTaHoBKa  Jj1abopatopHas  «OmpezneneHue
MOMEHTa MHEPLUU POTOpAa U CUIIbI TPEHHS B
orope», yYCTaHOBKA naboparopHas
«Ormpenenenue BsA3KocTH MeTonoM CTokcay,
ycTaHoBKa  Jj1abopatopHas  «OmpezneneHue
MOMEHTa MHEPLHUHU Tella U IPOBEpKa TEOPEMbI
[IIreitnepar, yCTaHOBKa nabopaTopHas
«Ormpenenenue OTHOLLICHHUS MOJISIPHBIX
teroemMkocTeidr  raza  Cp/Cv meronom
a1uabaTH4Yeckoro pacUIMpeHHs», HOPTPEThI
YYEHBIX.

VYyeOHnas naboparopust
«DIEKTPUUECTBO u
Maraetusmy, A-207

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




OMHYECKOE COIPOTHUBIICHUE B CXEME,
yCTaHOBKa J1ab0paTopHas «BOJBTMETP KaK
OMHYECKOE COIPOTHUBIICHUE B CXEME,
yCTaHOBKa JaboparopHas «3mepeHue Toka u
HaIpsHKEHUs Ha CONPOTUBIICHUSX,
COEIMHEHHBIX IOCIEI0BATENBHO U
napajuiesibHO», YCTaHOBKA JJabopaTopHast
«Omnpenenenre ropu30HTATbHON
COCTABJISIIOLIEH UHAYKIIUM MAarHUTHOTO MOJIS
3eminy, ycTaHOBKa JabopaTopHas
«OmnpeneneHue CONPOTUBIECHUMN C TOMOIIBIO
MOCTOBOM CX€Mbl YUTCTOHA », YCTAHOBKA
naboparopHas «IIpoBepka 3akoHa Oma u
U3MEPEHHE YIEIBHOTO COMMPOTHUBIICHUS »;
Moayib PI19-03 «Onpenenenne OTHOMEHUS
3aps/ia AIEKTPOHA K €ro Macce METOJI0M
MarHeTpoHay, yCTaHOBKa JlabopaTopHas
«3ydyenune amnepmeTpa U BOIbTMETPA,
ycTaHoBKa JabopaTtopHas «I pagynpoBka
raJlbBAHOMETPa», YCTaHOBKaA J1abopaTopHas
«OKcnepruMeHTaIbHas IpoBepka 3akoHa OMay,
crenr OOO 3apHuna «DIEKTPUYECKHUE U
MarHuTHbIe 11enu.OCHOBBI 3JEKTPOHUKM» :JIP
«Cuna ToKa ¥ HanpsHKEHHE MPpY apajieIbHOM
u MOCJIeI0BATEILHOM COCTMHEHUH
COINPOTHUBIICHUIN, «IToaroroBka u
IIPOBEJICHUE  U3MEPEHMH C  TIOMOIUBIO
MYJIBTUMETPA, «ONEeKTPOU3MEPUTENbHBIE
npubopsl U u3MepeHus»;  «JluHeliHbIe
ANEKTPUYECKUE LENH TOCTOSHHOIO TOKay;
«IKCepUMEHTAIBHOE olpeziesieHne
[apaMeTpPOB AJIEMEHTOB LENEH NEPEMEHHOTO
TOKa»; «JJEKTpUYecKas LeMb MEePEMEHHOTO
TOKa C TIOCJIEOBATEIbHBIM COEAUHEHUEM

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

3akoHOB Kwupxroday; «IlocnenoBarenbHoe u
NapajuIeJIbHOE COEIMHEHUE KOHJEHCATOPOBY,
«IlocnenoBaTenbHoe U napasuiesibHOe
COCIUHCHHUC KaTylICK HHAYKTHUBHOCTU).
ITopTpeThl YUEHBIX.

YueOHast nabopaTtopus
«MexaHHMKa U MOJICKYJISIpHAsT
duzuka» A-206

Crienuanu3upoBaHHOE nabopaTopHoe
obopyioBaHue 1Mo npoduIto 1a00paTopHH:

ycTaHoBKa  jaboparopHas  «OmnpeneneHue
ko3 durmenta BSI3KOCTH BO3JIyXa
KaIAJUISIPHBIM METOJIOM», YCTaHOBKA
naboparopHas  «OrmnpeneneHre  OTHOIICHUS
MOJISIPHBIX ~ TEIUIOEMKOCTeH  rasa  cp/cv
METOJIOM  aauabaTU4YecKoro pacIIupEeHUs,
ycTaHoBKa  jaboparopHas  «OmnpeneneHue
MOJIEKYJIIPDHOM Ta30BOM MOCTOSIHHOM METOJ0M




OTKaYKN», yCTaHOBKA naboparopHast
«Ormpenenenne  yCKOpEHHUS CBOOOAHOTO
MaJicHusT Tena», YCTaHOBKAa JiabopaTopHas
«Onpenenenue cpeaHen CUIbl COTPOTUBIICHUS
IrpyHTa Tpu 3a0MBaHUU CBaW», YCTaHOBKa
naboparopHas  «OrmpenereHre  MOMEHTa
WHEpIMU Tejla MW  MpPOBEpPKAa  TEOPEMBI
[ITeiinepa», OPTPETHl YUEHBIX

KommbroTepHsIit Ki1ace ¢ Crenuanu3upoBaHHas yueOHast MeOeb,
BbIXOZI0M B MHTepHET A-204 TEXHUYECKHE cpencTea 00yuenus
(KOMIBIOTEPHI), JTUIEH3MOHHOE MPOrpaMMHOE
obecrnieueHue
CamocTosrenpHas |KoMnborepHslii knacc ¢ CrneunanusupoBaHHas ydeOHas meOenb Ha 30
pabora BbIx0zioM B MuTepHeT B-600a | nmocamounsix  mect, 30  KOMIBIOTEPOB,

TEXHHUYECKUE CpeAcTBa OOyYeHUs (MyJIbTHME-
JUHAHBIA  TIPOEKTOP, KOMIBIOTEp (HOYTOYK),
JKpaH), BUJICOKAMEPHI, MPOrPaMMHOE
obecrieueHue
Crienmanu3upoBaHHasi MeOelb, KOMITBIOTepHAs
TEXHUKA C BOBMOXKHOCTBIO BbIX0O/a B IHTepHET
u obecnieuennem noctymna B JUOC, skpan,
MYJIbTUMEAMUHBIA TIPOSKTOP, IPOTPaMMHOE
obecrnieueHne

YuTaapHBINA 3411
OUOINOTEKHU

7. Oco0eHHOCTH OPraHu3aluu 00Pa30BaTeIbHOM 1eATeJIbHOCTH JJIA JIUIL C
OrpaHUYEeHHBIMHU BO3MOKHOCTSIMM 3/I0POBbsI M HHBAJIU/I0B

Jluma ¢ orpaHMYEHHBIMU BO3MOXHOCTSIMH 3/10poBbs (OB3) 1 MHBAIMIBI UMEIOT
BO3MOKHOCTh OECITPEIIATCTBEHHO TIEPEMEINIAThCS M3 OJHOT0 y4eOHO-1ab0paTopHOro
KOpIyca B JPYrod, TOIHATHCS Ha BCE OSTAXKHU YUeOHO-Ta00pPATOPHBIX KOPITYCOB,
3aHUMAThCSl B y4eOHBIX M WHBIX IIOMEHICHUSX C YYE€TOM OCOOCHHOCTEH
MICUXO(PU3UIECKOTO PA3BUTHUS U COCTOSIHUS 3/TOPOBDSI.

Jnst o6yuenuss nuir ¢ OB3 v MHBaNMIOB, UMEIOIIUX HAPYUICHUS OMOPHO-
JIBUTATEIPHOTO ammapara, o0ecleueHbl yCIOBUS OECHpENnsITCTBEHHOTO JOCTYIa BO
Bce yueOHbIe momenieHus. MabopManms 0 CieralbHBIX YCIOBHIX, CO3JaHHBIX IS
oOyuatomuxcs ¢ OB3 wu wuHBamMAOB, pa3MelleHa Ha caiiTe yHHBEPCUTETa
www//kgeu.ru. ImeeTcs BO3MOKHOCTh OKa3aHHS TEXHHUYCCKON ITOMOIIM aCCUCTCHTOM,
a TaKkXKe YCIIyT CYpPAONIEPEBOTIMKOB 1 TH(PIOCYPI0TIEPEBOINKOB.

Jlist aganTanuu k BocnpusaTuio uiamu ¢ OB3 1 nHBamMaaMu ¢ HapyIIeHHBIM
CIIyXOM CHpPAaBOYHOTO, y4YeOHOro Marepuajga I0 JUCIHUIUIMHE 00eCIIeUYnBarOTCs
CJICTYIOIITUE YCITOBUS:

- JUTS Ty4IIe OPUEHTALNU B ayAUTOPUN, TPUMEHSIOTCSI CHTHAJIBI OTIOBEIIICHHSI
O HaYaJie ¥ KOHIIE 3aHATHUS (CIIOBO «3BOHOKY MUIIETCS Ha JOCKE);

- BHUMaHUE Ca0O0CHbIIIaero o0ydJarlierocss MPHUBJICKAETCS IMeJarorom
’KECTOM (Ha TUIeUO KIAAETCs pyKa, OCYIECTBISETCS HEPE3KOEe MOXIIONbIBAaHUE);

- pasroBapuBasi ¢ OOy4YarOIIMMCS, TEAArormueckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKMMH TMPEIIOKEHUSIMHU, OOecreunBas BO3MOXKHOCTh
YTEHHS TI0 Ty0aM.



http://www.kgeu.ru/

KoMmrieHcanusi 3aTpy/lHEHHH pEYEBOrO0 M HMHTEIUIEKTYaJIbHOIO pPa3BUTHS
CJIa0OCTBIIIAINX 00YYAIOIINXCS TPOBOAUTCS Ty TEM:

- HCTIOJIb30BaHUS CXEM, TUArpaMM, PUCYHKOB, KOMIBIOTEPHBIX MPE3EHTALUH C
TUIEPCChUIKAMU, KOMMEHTHUPYIOIMIMMH OTJEIbHbIE KOMIIOHEHThHI H300paKeHUS;

- PEryJsipHOrO0 TNPUMEHEHUS YIOPAKHEHHH Ha Tpaduueckoe BbIICICHHUE
CYILIECTBEHHBIX MPU3HAKOB IPEIMETOB U SBJICHUN;

- obecrieueHHs] BO3MOXHOCTH JJisi  OOYyYalollerocsi MOJYYHUTh aJpPECHYIO
KOHCYJIBTAILIMIO TI0 3JIEKTPOHHOM MOYTE 110 MEPE HEOOXOTUMOCTH.

Jlig ananTtanuu K BocrpusaTHio unaMu ¢ OB3 u nHBanngamMu ¢ HapylmeHus MU
3peHUs CIPaBOYHOTO, y4eOHoro, IPOCBETUTENIHCKOTO MaTepuaa,
IPEeyCMOTPEHHOTO 00pa30BaTEIbHON MPOrpaMMON MO BHIOPAaHHOMY HalpaBICHUIO
HOJIFOTOBKHU, 00ECIIEUNBAIOTCS CIAEAYIOLINE YCIOBUS:

- BeJIeTCs aianTtanust oQpUIHaIBLHOTO caiita B ceTu MIHTepHeT ¢ y4eToM 0coObIX
NOTPEOHOCTEN MHBAMIOB 10 3PEHHIO0, 00ECIIEYNBACTCS HAIMYNE KPYITHOIIPUPTOBOM
CHPaBOYHON MH(POPMAIUH O PACTIMCAHUHU YUCOHBIX 3aHATUM;

- MEIarOrM4eckuii  pabOTHUK, €ro coOeceqHUK (MpU HEOOXOIUMOCTH),
MPUCYTCTBYIOIIME HA 3aHATUH, MIPEACTABIIAIOTCS 00YYaIOIUMCS, MIPU ITOM KaxAbli
pa3 Ha3bIBAETCS TOT, K KOMY MeIarornyeckuii paboTHUK oOpalaercs;

- IEUCTBHUS, KECThI, MEPEMEUICHUSI NEeAaroruueckoro pabOTHHKAa KOPOTKO U
SICHO KOMMEHTUPYIOTCS;

- meyaTHasg MHQOpMAaIMs NpPeNoCTaBiIseTcs KpynHbIM mpudrom (ot 18
IYHKTOB), TOTAJIBHO O3BYYHBAETCS;

- obecrieurBaeTcsi HEOOXOIMMBIM YPOBEHb OCBEILIEHHOCTH TOMEILEHUI;

- IPEAOCTABIIAETCS. BO3MOXHOCTh HCIIOJIB30BaTh KOMIIBIOTEPHI BO BpeMs
3aHSTHI U MPABO 3aMUCHU 00BSICHEHUI Ha TUKTO(OH (TI0 JKEeJTaHUI0 00yJaroNuXCs).

dopma NOPOBEICHUS TEKYIIEM H MNPOMEXKYTOYHOM aTTeCTalMu A
oOyuatomuxcs ¢ OB3 u MHBanUAOB OmpenesseTcs: NeAarorndieckuM paboOTHHUKOM B
COOTBETCTBHM C y4eOHbIM IaHoM. IIpu HeoOxomumoctu obOyuaromemycs ¢ OB3,
MHBAJIUIY C YYETOM MX MHAMBUAYAJIbHBIX NMCUXO(PU3MUECKUX OCOOCHHOCTEN JaeTcs
BO3MOYKHOCTb MPOUTH MPOMEKYTOUHYIO aTTECTAllMI0 YCTHO, MUCbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIbIOTEpE, B (pOpME TECTUPOBAHUS U T.II., JIUOO MPETOCTABISAETCS
JOTIOJTHUTENBHOE BpeMs sl OJATOTOBKH OTBETA.

8. MeToanueckue peKOMeHJAIMHU JIA NpenojaBareseid M0 OPraHu3anuu
BOCIIMTATEJbHOH PadoThI C 00y4aKOIIMMHUCS.

MeTtonnueckoe obecrieueHrne nporecca BOCIUTaHUsl 00y4aloIUXCs BHICTYAET
OJIHUM U3 ompeAensionux (¢GakTopoB BBICOKOTO KayecTBa 0Opa3oBaHUS.
[IpenonaBarens By3a, IEMOHCTPUPYS BBICOKHH NpodecCHOHANN3M, HPYIUIHIO,
YETKYIO TPAKJIaHCKYIO HO3ULHI0, CAMOUCLHHILUINHY, TBOPUYECKUH MMOJX0 B PEUICHUN
npodeccuoHanbHbIX 3a/1ad, B XoJe 00pa3oBaTeNbHOTO TMpoliecca CIOCOOCTBYET
(GbOpMHUPOBAHUIO TAPMOHUYHON JTHUHOCTH.

[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.



BHocumblie n3MmeHeHnusi u yreepaaenusi Ha 2026/2027 y4eOHblii rox
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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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Pasznea 1. «OcHOBBI TK1
KJIACCHYECKOM U 20
PeNSATHBUCTCKOH MEXaHUKID) 20 | 0-15 35 20-35
Pazgen 2. «MosekyaspHas
¢usuka u TepMOTUHAMHUKA»
Konrponbuas padora (KuTP) 10
OtyeT no nabopaTopHOit paboTe 10
(OJIP)
Pedepar (Pdp) 0-15
Paznen 3. «Juek TK2 15-

A TPHACCIRO | 15 |0-15 15-30
MarHeTu3m» 30
Konrponsnas padora (KuTP) 10
OtyeT no nabopaTopHOit paboTe 5
(OJIP)

Pedepar (Pdp) 0-15
Pa3nea 4. «OnTuka» TK3
Paspen 5 «DneMeHTEI 20-

. 20 [0-15 20-35
KBaHTOBOU (u3UKU. OCHOBBI 35
aTOMHOH U AIEpHON (PUBUKI»

Konrponsnas padora (KHTP) 15
OtyeT no nabopaTopHOit paboTe 5
(OJIP)
Pedepar (Pdp) 0-15
ITpome:xxyTouHAasi aTTeCTANMS oM 0-45
(3x3aMeH) 1
B "

NUCbMEHHOU (hopMe 1o 0-45
ouneram




2. Oueﬂoqnme MaTepuajibl TCKYLICI0 KOHTPOJIA U ITPOMEKYT! OYHOM aTTeCT: alnun
[IIkasa OLIEHKH Pe3yJIbTaTOB O0YUYEHHUS 110 AUCLUIUIHHE:

VYpoBeHb c(hOpMUPOBAHHOCTH
MH/IMKAaTOpa KOMIETEHIUH

Bricokuii | Cpeanuit Hmxe Huzknit
3arutanu- CpeHero
Kon Kox POBaHHBIC ot 85 10 100 ot 70 10 84 | o1 55 10 69 | 0T 0 1O 54
KOMIIe- | HWHAWKATOpa Pe3YNIBTATHI
TEHLMU | KOMIIETEHIIMH | OOYYEHHs 110 Ilkana ouennpanns
JTUCIUILINHE yIOBIeT- HEY/10B-
OTJINYHO XOpOIIO BOPHTEIIbHO JIETBOPU-
TCIBHO
3aYTEHO HE 3a4TEHO
3HATh:
OCHOBHEIE Yposenn VYpoBeHb | Munuman | YpOBEHbB
(u3HUECKHe 3HAHUU B 3HAHUU B BHO 3HAHUN
ARTICHMS | obnewme, obbeMe, | momyctum HUKE
3aKOHBI; OC- COOTBETCT | COOTBETCT BIi MUHUMAI
HOBHELE BYIOIIIEM BYIOIIIEM YPOBEHb BHBIX
dusnueckue Be- | TPOTPAMM | TIPOTPAMM | spyqpyyig Tpe693aH
JMYUHBI M KOH- | © ¢, AIMECT uMeeT uy,
CTAHTBI, HX MOJITOTOBK MECTO MECTO UMEIOT
onpenenenne u | M oe3 HECKOJIBKO MHOL'O MECTO
CTMHHIIBI H3Me- OmMOO0K HErpyOBIX Herpy6hIX rpyObIe
peHHus; OmuoO0K oIGoK OIIINOKHU
YMETh:
[TIponemon | IIponemon | Ilpoaemon | Ilpu
CTPHUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUU
MPUMEHATH (DU- | BI BCE Bl BCC BI CTaHIapT
3UKO- OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
MaTeMaTHYeCKU | YMEHUS, YMEHHS, YMEHHS, 3a/a4 He
i anmapar, pEIICHBI pEIICHBI pEIICHbI IPOJICMOH
OIK-1 OIIK-1.2 WH(OPMAIIMOHH | BCE BCC TUTIOBBIC | CTPUPOBA
bIC TEXHOJIOTHH | OCHOBHBIC | OCHOBHBIC | 3aJ[a4d C HBI
IIpU pellieHUuu | 3a7a4H, 3a/1a4M ¢ HErpyObIM | OCHOBHBIE
TUTIOBBIX 33/1a4 | BBIMIOJIHEH | HETPYObIM | U YMEHHS,
B o0yactu bl BCE u omuOKaMu | UMEIOT
npodeccuoHalnb | 3aJaHusI B | OMIUOKAMH | , MECTO
HOM MOJTHOM , BBHITIOJIHEH | TpyObIe
NEeSTeNIbHOCTH, | 00BbeMe BBITIOJTHEH | BI BCE OIINOKHU
CBSI3aHHOM C Bl BCE 3aJIaHus,
3aIIUTON 3aJjaHUSI B | HO HE B
OKpYXKaroIlein MTOJTHOM MTOJTHOM
Cpelsl U o0neme, o0neme
obecrnieueHneM HO
0€301acHOCTH HEKOTOPBI
YeJIoBeKa ec
HejmoJeTa
MU
BJIJICTh!
METOJIaMH1 ITIponemon | Ilpone- HNwmeercsa He mpo-
aHaJIu3a u CTpHUpOBaH | MOHCTPHU- MUHU- JIEMOH-
MOJIeJTHPOBa- bl HABBIKA | POBaHBI MaJbHBIA | cTpup




npu 0a3oBble Habop OBaHbI Oa-
HUS, pELICHUH | HaBBIKU HaBBIKOB | 30BBIE
TeOpeTquCKOFO HeCTaHHap HpI/I JJIA HaBBIKU
u THBIX PCLICHUH | PEIICHHUS | py
JKCIIEpUMEHTa] | 3ajad, CTAaHJAPTH | CTAHAAPTH | peyennn
BHOT'O BBITIOJIHE- | BIX 337a4, | bIX cTamapT
UCCIeoBaHus , | HUM QU3U- | BBINOJHE- | 33724, HBIX
UHPOPMAIMOHH | YECKUX HUH Hr3n- an(()ane- saad,
OKCHEpPHU- | YECKHUX HUS QU3H-

bIMH P BBITIOJIHE-
TEXHOJIOTUSIMA | MEHTOB, OKCHEpPHU- | YECKHUX

Hus pu-
NIPY pElICHUU 00paboT- | MEHTOB, JKCTIEepH-

3MYECKHX
TUIIOBBIX 3a7a4 | KH U 00paboT- | MEHTOB,

JKCIIepH-
B o0JiacTu WHTEp- KH U 00paboT-
npodeccHOHaTb | IPETALMK | HHTEp- KU U MgHTgB’
HOM MX pe3ylib- | IPETAlUi | UHTEP- 00pabot-
IeATeIbHOCTH, | TaTtoB 0e3 | ux pe3ynb- | nperaruu | KU 1A HH-
CBSI3aHHOM C OIIMOOK U | TATOB C uX pe3yip- | TEPIpETa-
3alIUTON HEJIOYETOB | HEKOTOPHI | TAaTOB C o1 ux
OKpYy XKarolieu MU HEKOTOpHI | PE3yJibTa-
Cpezpl 1 HeJo4YeTa | MU TOB,
obecrieueHrEM MH. HeJloueTa | UMEIOT
0e30MacHOCTH MU MECTO
YyeJoBeKa rpyOsbIe

OIIHOKH.

OHCHKa «OTJIHYHO» BBICTaBJIFICTCA 34 BBIIIOJHCHUC KOHMPOJIbHbIX pa60m 6

cemecmpe 6e3 owmuUOOK U HeOouemos, 21yOoKoe NOHUMAHUe U YMeHue NPUMEHIMb
Quzuneckue 3axonvl 015l peuleHus 3a0ay Mmeopemuiecko20, IKCNEPUMEHMANTbHO20 U
NPUKIAOH020 Xapakmepa, NOJHble U codepicameibHble Omeemvl HA BONpPOChL
bunema (meopemuueckoe u npaKmu4eckoe 3a0anue);

OreHKa «XOPOII0)» BBICTABISICTCS] 32 BBIMIOJTHEHUE KOHMPOIbHLIX pabom 6
cemecmpe € MUHUMATbHBIMU OWUOKAMU U Hedouemamu, NOHUMAHUe U YMeHue
npumeHamsv  Qusuieckue ol pewleHusi  3a0au

3dKOHbl meopemu4ecKkoczo,

IKCNEPUMEHMAIbHOCO U npumadﬁoeo xapakmepa, 00CMamo4Ho NoJHble U

COO€pD¥CClWl€]Zbel€ omeenbl HaA  60npocosl ounema (meopemuquKoe uitu

npakmuyeckoe 3a0anue),

OneHka  «yJIOBJETBOPUTEJIbHO»  BBICTABISCTCA 332  BBIMOJTHCHHE
KOHMPOIbHBIX pabom 8 cemecmpe ¢ OOIbUUM KOTUYeCMBOM OWUOOK U He0o4emos,
MUHUMATbHLIL  HAOOP  HABLIKOG  GLINOAHEHUs  (PU3UYECKUX  IKCHEPUMEHMO8,
00pabomxu u uHMepnpemayuu ux pe3yibmanmos.

OrneHka «HeyJA0BJIETBOPUTENbHO» BBICTABIACTCS 3d claboe U HenoiHoe
BBIMIOJIHEHUE KOHMPONbHBLIX pabom 8 cemecmpe U OMCYMcmeue MUHUMATbHBIX
HABBIKOB 8bINOJIHEHUS PU3UUECKUX IKCHEPUMEHMO8, 0OpabOmKU U UHmMepnpemayuu

UX pe3yabmamos.



3. IlepeveHnb O1LIEHOYHBIX CPEICTB
KpaTkas xapakTepucTHKa OLNEHOYHBIX CPEJICTB, UCIOJIb3YEMBIX NPU TEKYLIEM
KOHTPOJIE yCIEBAEMOCTH U TMPOMEKYTOUYHON aTTECTAIMUd OOyYaromerocs Io

TUCHHUILIUHE:
HaunmenoBaunue
OmnucaHue OIeHOYHOI'0
OLICHOYHOTO Kpartkas xapakrepucTuka OlleHOYHOT'O CPEJICTBA cpencTBa
Cpe/CcTBa p
Komruiekr

CpenctBo MpoBepKH YMEHUH MPUMEHSTH MOJTYy4YCHHbBIS
KontponbHas KOHTPOJIBHBIX
3HaHUS JUI PEIICHMs 3a7a4 OMPENEJICHHOrO THIMa IO

pabota (KuatP) 3a/IaHUi 1O
TEME WU pa3ieny
BapHaHTaM
Ilepeuens 3aannii U

. BOIPOCOB ISl
Otuet no Bemonaenne  mabopatopHoil  paboThl,  00paboTka 312)11111/1%?
nabopaTtopHoi pe3yabpTaToB  dKkcriepuMeHTa.  OdopmieHue oTdera, 1A60DATODHOI
pabore (OJIP) 3aIlKTa pe3yabTaToOB JJA00PATOPHOUN PAOOTHI IO OTYETY paTop

paboThI, IepeyeHb
TpeOOBaHMI K OTUETY

[IpoxykT  camocToATeNbHOM  paboOTBl  CTY/CHTA,
NpPEACTaBISIOIUNE  co00M  KpaTkoe H3J0XKEHHE B
Pedepar (Pdp) IIMCBMEHHOM  BHUJAE  MOJYYEHHBIX  PE3YJbTaTOB Temsl pedepaToB
TEOPETUYECKOI0  aHalu3a OIpPEJEeJIEHHOW Hay4yHOMH
(YueOHO-HCCIIeOBATEIBCKOM ) TEMBI

OHCHO‘IHBIe MaTcpurajibl, BBIHCCCHHBLIC Ha JK3aMCH,

Ilepeuenn
COCTOSAT u3 SK3aMEHAIlMOHHEBIX OUJIETOB C
TEOPETUUECKHUX
DK3aMeH TEOPETHUSCKUMHU BOITPOCAMH u 3aJaHUSIMHU
BOHpOCOB " TUITIOBBIX
HpaKanecxoro xapaKTepa JJIA HpOBepKI/I HpaKTI/IquKI/IX 3a7aq
YMEHUH.

4. IlepeyeHb KOHTPOJBLHBIX 3aJaHUH WJIM HMHbIE MaTePHUAJIbI,
HeoOXoaAuMBbIe ISl OLEHKU 3HAHUI, YMEHUIl M HABBLIKOB, XapaKTePU3YHIIMX
Tanbl GopMHUPOBAHUA KOMIIETEHIMIA B Mpolecce 0CBOEHUSI TUCIUNIMHBI
[TpoBepsiemas komnerenuus: OIIK-1, OITK-1.2

Ilpumep 3a0anus
Jus rekymero kourpoas TKI1:
Kountpouabnas padora (KurP)

Tunosele 3a1auu 151 KOHTPOJIbHOUM paboThl Ne 1

1. HaiiTu cKOpOCTh U OTHOCHUTENIBHO Oepera JIOAKH, UAYLIEH MO TEeYEHHIO, MPOTUB
Te€YeHHUs U oA yriaom o = 90° k HanpaBieHuto TedeHuss. CKOPOCTh TEUEHHUS PEKU U =
1 M/c, CKOPOCTB JIOJKH OTHOCUTEIIBHO BOJIBI Vo= 2 M/C.

2. Kamenp Oporien nmoj yriom kK ropu3oHTy a=30° ¢ HauajabHOH CKOPOCThIO 20
Mm/c. Kakoe BpeMss kameHb OyJeT HaxoauTbcsi B Bo3ayxe? Ha kakyro BbicoTy
MOJTHUMETCSI, Ha KAKOM PACCTOSIHUM OT MecTa OpOCaHus ymaJeT Ha 3eMJITi0?

3. Kakyto cuny F Hafo npuiaioXuTh K BaroHy, CTOSIIIIEMY Ha pelbcax, 4TOObl BaroH
CTaj ABUTaThCsSl PAaBHOYCKOPEHHO U 3a Bpems t = 30 ¢ nmpomen nyTh S = 11 M. Macca
BaroHa m = 16 T. Bo Bpemsi 1BM>KEHUSI Ha BaroH JIEUCTBYET cuia TpeHus: Frp, paBHas




0,05 neiicTBYyIOIIEH Ha HETO CHIIBI TSHKECTH.

4. MaxoBHK Bpamiaercs ¢ yriaoBoir ckopoctbio 180 06/muH. C HEKOTOPOTO MOMEHTA
BPEMEHHM OH Ha4aj] TOPMO3MTHCSA C YIJIOBBIM yCKOpeHueM 3 panm/c’. Uepes kakoe
BpeMsi oH octaHoBUTCs? Kakoe yncio 060poToOB OH MPU ITOM COBEPIIUT?

5. Ognopoaubii auck paauycoM R = 0,2 M u maccort m = 0,5 kr Bpamaercs BOKpyr
OCH, MPOXOJALIEH 4Yepe3 €ero UEHTP MNEepPHeHAMKYJISIPHO K €ro IUIOCKOCTH.
3aBUCUMOCTh YIJIOBOM CKOPOCTH (0 BpaIllEHUs JUCKa OT BpEMEHH t Jaercs
ypaBHenueM ® = A + Bt, rme B = 8 pan/c’. Haiitm kacarenbHyio cuiy F,
MPWIOKEHHYIO K 0001y nucka. TpeHuem npeneOpeyb.

6. N3 opynust maccoit 5 TOHH BbuieTaeT cHapsan Maccoit 100 kr. Kunertnueckas
sHeprus cHapsaza npu Beuiere 7,5 MJDk. Kakyro KHHETHUYECKYHO DHEPruro
npuoOpeTaeT opyaue BCIEACTBUE OTAAYU?

7. Cuuras, uro Bo3ayx coctouT u3 60 % azora u 40 % kuciaopoja, onpeennure
napuuaibHble JaBJICHUS 3TUX ra3oB npu JaBieHuu Bozayxa 100 klla?

8. Kakas paboTta coBepiiaeTcs npu M30TEPMUUYECKOM PaCIIMPEHUU BOJIOPOJIa Maccoi
m = 5 r, B3sToM npu temreparype T = 290 K, ecniu 00beM raza yBenmunuBaeTcsi B TpU
paza?

9. U3 OGamioHa, coaepxkaBiiero BoAopod moa naasieHueM p; = 1 Mlla npu
temneparype T, = 300 K, BbIMyCTHIM NOJOBUHY HaXOJIMBILIETOCA B HEM KOJNYECTBA
raza. OnpenenuTs KOHEUHYIO Temneparypy T, U p», cuuTas mpoiecc
AnmabaTnyecKuM.

10. Kucnopon maccoit m = 1 kr coepmaer nukia Kapno. IIpu mzoTepmMuueckoM
pacHIMpeHud raza ero oObeM YBEIMYMBACTCSs B 2 pasza, a MpU MOCIEAYIOIEM
annabaTuyeckoM pacmupeHuun copepinaercs padora 3000 J[x. Onpenenuts padoTy,
COBEPILIEHHYIO 32 LUKIL

Otuer no 1aboparopHoii padore (OJIP)

Otuer odopMIIsSIETCS KaXKIbIM CTYJAECHTOM HWHIUBHUAYaJbHO U  JOJKEH
coJiepKaTh:
HOMEpP M Ha3BaHUE paboOThl, LIeJIb pabOThI, JATy BBINOJHEHHUS, KPaTKOE OMUCAHUE
TEOPUM HW3Y4YaEMOr0 BOIPOCA, OCHOBHBIE XapPAKTEPUCTUKU HU3MEPHUTEIIbHBIX
npuOOpOB, 3alUCH PE3yJIbTATOB MPSIMBIX H3MEPEHUH U PaCUETOB KOCBEHHBIX
U3MepeHuid, opopMiIeHHbIE B BUIE TAONUIIbI, TpadUKHU MOTYYEHHBIX 3aBUCUMOCTEN
(ecmu  TpeOyroTCs), 3amUCh BBIYUCICHHM, TPHUBOMAAIIMX K OKOHYATEIBHOMY
pe3yNbTaTy, pacdeT OIMMOOK M3MEPEHUN W OKOHYATENIbHBINA PE3ybTaT C YKa3aHUEM
OIIMOKH U3MEPEHHSI, BBIBOIBI.

Bce rpaduku momKHBI OBITH BBIMOJHEHBI HA MILTUMETpoBoi Oymare. [lpum
pacuerax He0OXOIMMO HUCIIOJIb30BaTh eAMHUIIBI cucTeMbl CH.
K xaxmoit nmaGopatopHoil paboTe COAEPKUTCS MEPEUYEHb BOMPOCOB YISl 3AIUThHI
nabopaTopHOI pabOTHI.
Ipumep:
JlaGoparopnas pabota «OnpenesieHre YCKOpeHHUs: CBOOOHOTO TaJeHUS TeJay
KonTposabHbIe BOnpochl
1. ChopmynupyiiTe 3aKOH BCEMUPHOT'O TATOTECHHUS.



2. BeIpazure maccy 3emMiM 4epe3 €€ paauycC, I'PAaBUTALMOHHYIO IOCTOSHHYIO M
YCKOpEeHHE CBOOOHOTO A ICHUS.

3. 3aBHUCHT JI YCKOPEHHE CBOOOIHOTO MaJeHUsI OT BBICOTHI MObeMA Tea?

4. Kak yOeauThcs Ha OMBITE, YTO YCKOPEHUE CBOOOIHOrO MAJE€HUS HE 3aBUCUT OT
(bopMbI U Macchl T€N?

Pedepar (Pdp)
Tembl pedepaTos:

1. Beimaroruecst oTkpbeiTus B uzuke 20 Beka

2. K ucropuu OTKpBITHS 3aKOHOB COXPaHEHHSI.

3. O6 ucropuu pa3Butus « Teopuu OTHOCUTEIBHOCTH.
4. MoneKyJIapHO-KMHETUYECKAs] TEOPHUSI Fa30B.

5. Teopema bonbuMaHa O PaBHOMEPHOM pAaCIPENCIICHUN DHEPrUU 110 CTEHECHSIM
CBOOO/IBI.

6. Knaccuueckas craructuka bonbimana.

7. KantoBble cratucTuku Jnpaka u boze-OuHIITENHA.
8. Pacnipenienienne MakcBesia o CKOpOCTSIM.

9. YpaBHEeHUE COCTOSTHUS PEaJbHOIO rasa.

10. Huxn KapHo B Ki1accuueckoi TEPMOJANHAMUKE.

Ilpumep 3a0anus
s Trekymero kourpoas TK2:
Kountpouabnast padora (KurP)

Tunosklie 3a1aun 11 KOHTPOJIBHOM paboThI No2

1. Bo ckombko pa3 cuiga TPaBUTALMOHHOIO MPUTSIKEHUS MEXIYy JBYyMs
MPOTOHAMU MEHBLIE CHIIBI UX 3JIEKTPOCTATUYECKOIO OTTAIIKUBAHUA?
2. JIBa mapuka ¢ 3apamamu (; = 6,66 HKnm n q, =13,33 vKn Haxomsarca Ha

paccrosinuu 1,=40 cm. Kakyro paboTy A Hajg0 COBEpPUINTb, YTOOBI COTU3UTH UX JO
paccTosiHus 1,=25 cm?

3. B kakux mpenenax MOXET U3MEHSTHCS €eMKOCTh CHUCTEMBI, COCTOSAIIEH U3 JIBYX
KOHJICHCATOPOB NEPEMEHHON €MKOCTH, €CIM €MKOCTh Ka)KJIOIO0 U3 HUX H3MEHSIETCS
ot 10 1o 450 n®d?

4. Haiitu cuny, aeiictByrontyro Ha 3apsia q=2/3 uKii, ecnu 3apsiji MOMEIIEH B 1oJie
3apPSUKEHHOM IUIOCKOCTU € MOBEPXHOCTHOM IUIOTHOCTHIO 3apsga ¢ = 20 MxKu/m?
Jusnextpruyeckasi IPOHUIIAEMOCTb CpeJbl £=6.

5. Onpenenure noTok @ BEKTOPA HAPSHKEHHOCTH AJIEKTPHUUECKOTO IOJIS, YePE3
c(eprUECKYI0 MMOBEPXHOCTh, OXBATHIBAIOLIYK TOYeuUHbIE 3apanabl q=7 HKn m q=-4
HK1.

6. Konnencarop HenssectHou eMkocTu C; 3apspkeH 10 Hanpspbkenus U, = 80 B. Ilpu
MapajuIeIbHOM MOJAKIIFOYEHUU ITOT0 KOHAEHCATOpa K KOHJIEHCATOPY eMKOCThio C) =
60 mk®d, zapsokeHHomy 1o Hanpsbkenus U, = 16 B, Hampsbxkenue Ha Oartapee
craHoButcs U = 20 B, eciiu KOHJIEHCATOPHI COEAMHUTHh OOKJIAJKAMH OJTHOTO 3HAKa.
Onpenenuts eMKOCTh C;.



7. Pamka mnomansio 50 cm?, comepxkamas 100 BUTKOB, paBHOMEPHO BPAIAeTC B
OJTHOPOJHOM MarHuTHOM noje ¢ uaaykuuen 0,04 Tn. OnpenenuTs MakCUMaIbHYIO
OJC uHayKIMH, €ciiv OCh BPAILCHHUS JISKUT B TUIOCKOCTH PAMKH U
MEePHEHIUKYJIIPHA IMHUSIM UHIYKIHUH, a paMKa genaeT 960 o6/mMuH.

8. MarnutHblil otok @ = 40 MBO npoHu3biBaeT 3aMKHYTbII KOHTYp. Onpenenurhb
OJIC uHAyKIMU, KOTOpasi BO3HUKAET B KOHTYPE, €CIIM MAarHUTHBIM MOTOK U3MEHUTCS
1o Hyns 3a Bpems At = 0,002 c.

9. Kakyroo MHIYKTUBHOCTH L HaJl0 BKJIIOYUTH B KOJIEOATEIbHBIM KOHTYP, YTOOBI TIpU
eMkocTu C = 2 MK®, nonyuuts yactotry v = 1000 I'u?

10. Karymka qmuHoi 1 = 50 cm u ceuenuem S1 = 34 cm2 umeer N = 1000 BUTKOB U
COCIMHEHA MapajUle]bHO C KOHJEHCATOPOM, COCTOSIIIMM W3 JBYX IUIACTUH
mwiomanslo S, = 75 ¢M’, M paccrosHHeM Mexay miactuHamu d = 5 mm. Haiitu
nepuo 1 KoeOaHmit

Oruer no 1a6oparopHoii padore (OJIP)

Otuer odopmiseTcs KaXIbBIM CTYACHTOM WHIWBHUIYyAIbHO U JIOJDKEH
coJiepKaTh:
HOMEp W Ha3BaHWE pabOTHI, IEeJb PadOTHI, JATy BBHINIOJHEHHUS, KPaTKOE OMHCAHUE
TEOPUH HW3y4aeMOTO BOIPOCA, OCHOBHBIC XapaKTCPUCTUKH H3MEPHUTEIIbHBIX
npuOOpOB, 3alUCH PE3yJbTATOB MPSIMBIX H3MEPEHUH U PaCUETOB KOCBEHHBIX
U3MepeHuid, opopMiIeHHbIE B BUJIE TAOMHIIbI, TpadUKHU MOITYYEHHBIX 3aBUCUMOCTEN
(ecnmu  TpeOyroTCs), 3amMUCh BBIYUCICHHUM, NPHUBOAAIIMX K OKOHYATEIHLHOMY
pe3yNbTaTy, pacdyeT OIMMOOK M3MEPEHUN U OKOHYATENIbHBIA PE3ybTaT C YKa3aHUEM
OIIMOKU U3MEPEHHSI, BBIBOIBI.

Bce rpaduku mommKHBI OBITH BBITIONHEHB HA MIJIITUMETpoBOW Oymare. [lpwu

pacdeTrax HeoOXOIMMO UCIIOJIB30BaTh €AMHUITBI cucTeMbl CU.
K xaxmoit nmaGopatopHoil paboTe COAEPKUTCS IMEPEUYEHb BOMPOCOB YISl 3AIUTHI
nabopaTopHOi pabOTHI.
Ipumep:
JlaGoparopHasi padora «OnpeaeneHrne OTHOIIEHU 3apsia JEKTPOHA K €ro Macce
METOJIOM MarHeTPOHa
KoHTpoJibHbIE BONIPOCHI
1. B ueM cyTh MeTO/Ia MarHeTpoHa JJig ONpeIeNieHUs: OTHOIIEHUS €/m?
2. 3aBUCHUT JIM BEJIMYMHA YJEIBHOTO 3apsjia SJEKTPOHA OT BEIMYUHBI aHOJHOTO
HaIpsHKeHUs ?
3. UeM oTnuyaeTcsi IBMKEHHE DJIEKTPOHA B OJHOPOJHOM MAarHUTHOM TIOJIE B JIBYX
CJIydasix: a) CKOPOCTh 3JIEKTPOHA MEPIEHANKYISIPHA HHIYKIIMA MAarHUTHOTO TOJIsT; O)
CKOPOCTH AJICKTPOHA HAIpaBJIEHA O] YTIIOM K UHAYKITUH MAarHUTHOTO TTOJIS?

Pedepar (Pdp)
Tembl pedepartos:

1. Teopema I'aycca B 23€KTpOMarHeTu3Me;
2. OnucaHue CBOMCTB AUAJIEKTPUKOB;



3. DIIEKTpOMAarHUTHOE T0JIe YEJTOBEKA;

4. DJEeKTpUUYECKUE SIBIICHUS B IPUPOJIC;

5. MCTOYHHKH TOKA Y raJbBAHUYECKHUE IJIEMEHTBHI,

6. Teopust MakcBesnia 1 ee BIMSHUE HA pa3BUTHE (PU3UKH;
7. Dddext Xonna;

8. du3nyeckue OCHOBBI MEAUIMHCKON 3JIEKTPOHUKUY;

9. CBepxmpoBOIUMOCTS;

10. CynepuonHasi npoOBOAUMOCTh B KPUCTAILIAX;

Ipumep 3a0anus
s tekymero kourpoas TK3:

Tunosblie 3a1aun 11 KOHTPOJIBHOM paboThl N3

l.

Tok I=20A, mpoTrekas 10 KOJbIY M3 MEIHOW IPOBOJIOKH cedeHueM S=1 mm’,
CO3/7aeT B IIEHTPE KOJIbIIA HAIPSKEHHOCTh MarHUTHOTO mojist H=178A/m. Kakas
pasHocTh mnoTeHuuasnioB U mOpuiiokeHa K KOHIAM IPOBOJIOKH, 0Opa3zyroien
koJb1o? (0,12 B)

[IpoTOH ¥ SJEKTPOH, YCKOPEHHBIE OJMHAKOBOW Pa3HOCTHIO IOTEHIIUAJIOB,
BJIETAIOT B OJIHOPOJIHO€ MarHuTHOE moJie. Bo CKOJIbKO pa3 paaumyc KpPUBHU3HBI
TpaeKTOpUU MPOTOHA R, OOJIbIIIE pauyca KPUBU3HBI TPACKTOPUHU dJIEKTpoHA R.?

B opHopomHOoM MarHuTHOM moJie ¢ uHAyKumen B=0,5 Ta aBuxercs
PAaBHOMEPHO MPOBOAHUK ¢ TOKOM JinHOW L=10 cm. [=2A. CKOpoCTh BUKEHUS
npoBojgHuka 20 cm/cek M HampaplieHa MEPHEHAMKYJISIPHO K HaIlpaBICHUIO
MarHuTHoro noJjsi. Haiitu paboty 4 nepemenienusi nmpoBoaHKKA 3a BpeMs 10 cek u
MOITHOCTH P, 3aTpayeHHYI0 Ha 3TO NEPEMEILICHHUE.

. YcTaHOBKa 1A H36J'IIOI[CHI/I$I KOJICL HeroTona OCBCHIACTCA MOHOXPOMATHYCCKHUM

CBETOM, MA/IA0IIUM HOpMabHO. [Ipu 3amonHeH NpoCTpaHCTBA MEX LY JIMH30M U
CTEKJITHHOM MJIACTUHKOW MPO3PavyHOM >KUAKOCTBIO PAJUYChl TEMHBIX M CBETJIBIX
KOJIEIl B OTPAKEHHOM CBETe€ yMeHbIMIUCh B 1,21 paza. Onpenennure nokasareinb
MPEIOMIIEHUS KU IKOCTH.

MoHOXpOMaTUYECKHi CBET HOPMAJbHO MaJaeT Ha IU(PPAKIIMOHHYIO PELIETKY.
Onpenenute yron Audpakludd, COOTBETCTBYIOIIMM MAaKCUMyMy YE€TBEPTOTO
HOPSAKA, €CIIM MAKCUMYM TPETHETO MOPSAIKA OTKIOHEH Ha (=18°

. Kakosn yroia MeXay JINIOCKOCTAMHU aHaJIu3aTropa MW IOJIpu3aTropa, CCIIH

MHTEHCHUBHOCTh €CTECTBEHHOI'O CBETa IMPOMYIIEHHOTO Yepe3 MOJIspu3aTop Hu
aHaJIM3aToOp YMEHBIIWIIACH B 2 paza?

.Ilog kakum yriaoM K TOPU3OHTY MAODKHO Haxomutbest CouHile, 4TOOBI CBET,

OTPaXEHHBIM OT TOBEPXHOCTH 03€pa, ObLIT OJHOCTHIO MOJISIPU30BaH?

. MEIKCI/IMYM OHCPIuu U3JIIYUCHHA a0COJIIOTHO YCPHOTO TCJIa MMPUXOJUTCA HA OJINHY

BOJHBI 450 HM. Onpenenure TeMIepaTypy U SJHEPreTUYECKYI0 CBETUMOCTb TEIA.

. KaKYIO MAaKCHUMAJIbHYI0O KHHCTHUYCCKYIO OHCPIrui0 HMCIOT BBIPBAHHLIC W3 JIMTHUA

SJIEKTPOHBI IPU OOIyYeHHH MeTamia ceeToM vactoroi 10" I'm. PaGora BeIxoma
ANEKTPOHOB paBHa 2,4 5B



10. Onpenenure YHUCIOBOE 3HaueHHUE: 1) COOCTBEHHOTO MEXaHMYECKOTO MOMEHTA
uMminyibca (cnuHa) L, 2) mpoekuumu cnuHa L, Ha HamnpaBieHUE BHEIIHETO
MarHUTHOTO TIOJISI.

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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Jlois npomeskyTo4YHOI arTectanuu OM1:
Bompocsl k 3k3aMeny

Cucrema orcuera. CKOpOCTb.

VY cKkopeHue U ero CocTaBIISIONIME.

VYTri10Basg CKOpOCTh U YIIIOBOE YCKOPEHUE.

3akonsl HeroTOHA.

Heunepuuanbabie cucreMbl orcueta. Cuiibl HHEPIUU.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PaGota cuisl.

Koncepsarunbie cuibl. [loTeHIManbHas 3HEprusi.

9. 3akoH coxpaHEHHs MOJIHOW MEXaHUYECKON IHEPTUH.

10.Teopema IlTeiinepa.

11.Kunetnueckasi 3Heprus BpalllaroIerocs Tena.

12.OCHOBHOW 3aKOH TMHAMHKH BPAIATEIbHOTO ABUKEHUS.

13.3ak0H coXpaHEHHsI MOMEHTA UMITYJIbCA.

14.YpaBHeHHE COCTOSHUS UACAIBHOTO Ta3a.

15.0cHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUUYECKOW TEOPUH UIECATTBHBIX ra30B.
16.3akon MakcBeiia 0 paclpeielIeHUH M0 CKOPOCTSIM TETIJIOBOTO IBUKEHMUSI.
17.CpenHee 4uCIIO CTOJIKHOBEHUM U CpeAHsisl JJIMHA CBOOOIHOTO Ipodera MoJeKyl.
18.BHYTpEeHHSSI SHEPTUS CUCTEMBI.

19.Pabota raza npu ero paciimpeHuu.

20.ITepBoe HayanO TEPMOJMHAMHUKHU U €70 IPUMEHEHUE K U30MPOLECCAM.
21.TennoeMKoCTh UI€aIbHOTO rasa.

22.KpyroBoii nporiecc (IHKI).

23.1Huxn Kapno.

24.2neKkTpudecKkuid 3apsii. 3aKOH COXpPaHEHUS SJIEKTPUUECKOTO 3apsija.
25.B3aumoperictBue 3apanoB. 3akoH Kynona.

26.2nekTpuueckoe nosie. HanpsikeHHOCTH 1moss.

277.2NEeKTPUYECKHUIN JUTTOIb.

28.ITotok BekTopa HanpsikeHHOCTH. Teopema OcTtporpaackoro-I'aycca.
29 Ilorenuuan anekTpuyeckoro nosis. Pabora no nepemenieHuto 3apsia.
30.25eKTprUUYECKOE M0JI€ B INDJICKTPHUKE.

31.1IpoBonHuKH B 3neKkTprueckoM nose. EMxocts. KoHzeHcaTopsl.
32.OHeprus 31EKTPOCTATUYECKOTO TOJIA.

33.Onexktpuueckuii Tok. Cuia v IIIOTHOCTh TOKA.

34.3akon OMa Jj1s1 OTHOPOJAHOTO IIPOBOJIHHKA.

35.CTOpOHHHE CHUJIBI.

36.3akoH OMa U1t HEOJHOPOAHOIO Y4acTKa LEMH.

37.Pabota u MOIIHOCTH TOKA. 3akoH Jlxkoynsa-JIenna.

38.1IpaBuna Kupxroda jist pa3BeTBICHHBIX LICTIEH.

39.MarautHoe noJie. BEKTop MHAYKIIMA MArHUTHOTO TIOJISL.

40.Cunbsl AMnepa.

41.3axon buo-Casapa-Jlannaca. Hanpss>keHHOCTh MarHUTHOTO TTOJISL.
42.3aK0H MOJIHOTO TOKA ISl MATHUTHOTO TOJISl B BAKyyMeE.
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43.MarnuTHbll noTok. Teopema ["aycca 1151 MArHUTHOTO MOJISI.

44.Cuna Jlopenna.

45.Bnenne Xomna.

46.5IBneHnE HNEKTPOMArHUTHON UHIYKIIHH.

47.Camonnnykuus. UHIyKTUBHOCTb.

48.OHeprus MAarHUTHOTO TOJIAL.

49.MarauTHbIE MOMEHTHI ATOMOB.

50.MarHutHo€ 1oJie B BEIIECTBE.

51.Hanpsi>k€HHOCTh MarHUTHOTO 1MoJisl. OTHOCHUTENIbHAS! MArHUTHASI IPOHULIAEMOCT.
52.0OcHoBbI Teoprun MakcBeIia Juisi 3JIEKTPOMAarHuTHOTO TOJIS.
53.KonebaTenbHbli KOHTYP.

54.CBo0oaHbIe HE3aTyxaroume Koiaeoanus.

55.CB000OHBIC 3aTyXarOIUE KOJeOaHHUs.

56.BoHOBBIEC MPOIIECCHI.

57.251eKTpOMarHuTHbIE BOJIHBI.

58.OHeprus JIeKTPOMarHuTHHIX BOJIH.

59. CBeTOBBIE BOJIHBI.

60. MnTtepdepeniins cBETOBBIX BOJIH. KOrepeHTHOCTh U €€ OCYIIEeCTBICHUE.
61. Iudpakuus cera. [Ipunuun I'tolirenca-Openens. Merop 300 Openens.
62. Iudpakuus Ha KpyrjioM OTBEPCTUH U JTUCKE.

63. dororddexkr.

64. Macca u umnynbc poroHa. JIBolicTBeHHAsI MpUPOJIa CBETA.

65. JIBoiicTBEHHAas KOPITYCKYJISPHO-BOJIHOBAs MIPUPOJIa MUKPOOOBHEKTOB.
66. BeposiTHOCTHBIN CMBICH BOJIH Je bpoits.

67. COOTHOIIIEHHE HEONPEICTICHHOCTEM.

68. Ypasuenue lllpenunrepa.

69. TyHnuenbHbIN 2P PEKT.

70. AToM BoaOpo/a.

71. MexaHM4eCKUI 1 MArHUTHBIA MOMEHTHI 3JIEKTPOHA B aTOME.

72. IlpuHUUI TOXKIECTBEHHOCTH MUKpPOYACTHILL. BO30OHBI U (PEPMHUOHBI.

73. IlonsiTue 0 KBAaHTOBBIX cTaTUCTUKAX bo3ze-DiiHmreitna u @epmu-lupaxa.
74. DEeKTPOHHO-ABIPOYHON MEPEXOI.

75. OCHOBHBIE CBOICTBA U CTPOEHUE Spa.

76. DHeprus cBs3U A1Ep.

7°7. SlnepHble CUIIBI.

78. SAnepusbie peakiuu. LlenmHol nporecc AeneHus saep.

79. TepMosiiepHbIE PEaKIIUH.

80. PaainoakTUBHOCT®.

TuroBsle 3a/1a4 K SK3aMEHY

1. 3aBMCHMOCTb TPOMIECHHOIO TEJIOM IIyTH S OT BPEMEHH t JaeTcsd ypaBHEHHEM
S=At-Bt*+Ct, rne A=10m/c, B=15 m/c? C=5m/c’. Haiitu: 1)



3aBUCUMOCTb MOAYJISl CKOPOCTH M YCKOPEHUS OT BPEMEHHM; 2) IyThb, CKOPOCTh U
YCKOPEHHE TeJla uepe3 3 ¢ Iociie Hayalla JBUKEHUS.

2. MaxoBuK Bpamiaercs ¢ yrioBoi ckopocTbio 180 06/mMun. C HEKOTOPOTro MOMEHTA
BPEMEHH OH Ha4ajl TOPMO3UTHLCS C YITIOBBIM YCKOpeHHeM 3 paz/c’. Uepes kakoe
BpeMs OH octaHoBUTCA? Kakoe uncio 000poTOB OH IPU 3TOM COBEPILIUT

3. [Be rupu ¢ MaccaMu 2 KI' U 3 KI' COEJUHEHbl HUThIO M MEPEKUHYTHI Yyepe3 OJOK.
Haiitu yckopeHue, ¢ KOTOPbIM JBUXKYTCS TUPU U CHITY HAaTsDKEHUSI HUTH. TpeHrem
1 Maccoi 0J10ka npeHedpeyb.

4. Ilap maccoit 1.5 kr kaTuTCs 0€3 CKOJBXKEHUS TI0 TOPU30HTAIBLHOM MIIOCKOCTH CO
CKOPOCTBIO 5 M/c OnpeaenuTb KHHETHYECKYIO IHEPTHUIO Iapa.

5. U3 opyaust maccoit 5 T Beuietaet cHapsan maccoi 100 kr. Kunernueckast sHeprus
cHapsiga npu Beutere 7,5 MJDk. Kakyro KMHETHYECKYHO SHEpPruto mpuodperaer
OpyJli€ BCIEJCTBUE OTIaun?

6. KakoBa cwia gaBieHHsl HA OOKOBYIO IMOBEPXHOCTh LMJIMHIPUYECKOTO pe3epByapa
paguycoM 2 M Y BBICOTOM 5 M, 3amoyiHeHHOTO OeH3uHoM? IInoTHOCTh OeH3uHa
700 xr/*,

7. B 6amnone Haxonutes ra3 npu temmeparype 17 °C. Bo ckoibko pa3 yMEHbIIUTCS
naBieHue rasa, eciu 40% ero BblifieT U3 OaJlJIOHA, a TeMIlepaTypa MOHU3UTCS Ha
10 °C?

8. Ompegenure Hanbosee BEPOSTHYIO CKOPOCTh MOJIEKYJI T'a3a, MIIOTHOCTh KOTOPOTO
upu nasienun p=40xIla cocrasut 0,35kr/Mm.

9. B 3akpeITOM cocylie BMECTUMOCTBIO V=5 11 noxa nasinenueM p=100 klla Haxoaurcs
a3zoT. Ompezaenure, Kakoe KOJWYECTBO TEIUIOTHI HAT0 COOOIIUTH a30TYy, YTOOBI
MOBBICUTH JIABJICHUE B COCY/JIE B JIBa pa3a.

10.neanpHas TerioBas MamrHa KapHo coBepiiaeT 3a oJiuH UK padoty A = 2,94
kJ[>K ¥ OT/aeT 3a UK XOJOAUIBHUKY KOJIMYECTBO TeIIOTh Q, = 13,4 xJ[x.
Haiitn K.11.4. MaIlIMHEL.

11.0npenenure noTok @ BEKTOpPAa HANPSHKEHHOCTH 3JIEKTPOCTATHYECKOTO TMOJIS
yepe3 chepruecKyl0 MOBEPXHOCTh, OXBATHIBAIOLIYIO0 TOUYEYHbIE 3apsiabl Q; = 5
HKn u Q, = -2 uKi. HaliTu noTteHnuan Touku mosisi, HaXOSIIEcsl Ha pacCTOSHUN
10 cM OT meHTpa 3apsHKEHHOro Iapa paanycoM | cM, eciii MOTE€HUMal apa
pasen 300 B.

12.B kakux mpenenax MOXKET U3MEHATHCA €MKOCTb CHCTEMbI, COCTOAILIEH U3 JIBYX
KOHJIEHCATOPOB MEPEMEHHOM €MKOCTH, €CJIM €MKOCTb KaXXJOro U3 HHUX
u3mensercs or 10 go 450 nd? (ot 5 no 900 nd) Paccmorpute cimydau
MapajuieIbHOTO U MOCJIEI0BATEIBHOTO COEIMHEHUS KOHIEHCATOPOB.

13.Tok B MpOBOAHUKE MEHSIETCS CO BPEMEHEM 10 3aKOHy [=4+2¢, rae [ — B ammepax
U ¢t — B cekyHaax. Kakoe KoJIM4ecTBO 3JIEKTPUUECTBA MPOXOIUT YEPE3 MOMEPEUHOE
CEUEHME MPOBOJIHUKA 3a BpeMs ¢ oT 2 110 6 cex? D.1.c. aneMmeHTa ¢ = 6 B. Ilpu
BHemnIHeM compoTuBieHud R = 1,1 Om 1ok B nenu / = 3 A. Haiftu naneHue
noteHyana Ur BHyTpY 3JIEMEHTA U €70 COITPOTHUBIICHHUE 7.

14.beckoHEYHO MIWHHBIM TPOBOJ 00pa3yeT KpyroBoll BHUTOK, KacaTeJIbHBIA K
IIPOBOAY, N0 KOTOpOoMy TeueT TOK [=5A. Hautm pammyc BHTKa R, eciu
HaIpPsHKEHHOCTh MArHUTHOTO TOJISL B IEHTPE BUTKA Hpes =41 A/M.



15.21eKkTpoH, yCKOPEHHBIN pa3HOCThIO NoTeHIanoB U=1kB, Bneraer B 0oAHOPOAHOE
MarHuTHOE 10JIe, HAIIPaBJICHHE KOTOPOTO NEPHEHANKYISPHO K HAMPABICHUIO €r0
nwxkeHns. Waaykuwss marautHoro mnons B=1,19 mTn. Haihtu paguyc R
OKPY>KHOCTH, IO KOTOPOM JBUKETCS AJIEKTPOH, Mepuo oopamieHuss T U MOMEHT
HMMITYJIbCA 3JIEKTPOHA.

16.B onHOpoaHOM MarHuTHOM noiie ¢ naaykuuen B=0,1 Tin nuxercs paBHOMEPHO
MPOBOAHUK ¢ TOKOM ajinHOM L=10 cMm. CKOpOCTh IBHKEHUS TPOBOAHUKA 15 M/cex
W HalpaBJIeHa MEPNEHAUKYISIPHO K HAMPaBJICHUI0O MarHUTHOro moiis. Haiitu
WHIYLMPOBaHyIo B nmpoBoaHuke J./1.C.

17.KakoBa CKOpOCTh CBETa B BOAE, eciu npu 4yactore 4,4« 10" I'y nivHa BOIHEBI B
He paBHa 0,51 MkMm?

18.Ha nudpakimonnyo pemeTky HOpMajbHO MaJaeT MOHOXPOMAaTHYECKUH CBET C
quHOM  BoiHBL A=600 HM. Ornpenenute HaUOONBIIMK TMOPSAIOK CIEKTpa,
MOJIYYEHHBIN C TOMOIIBIO 3TON PEIIETKH, €CIIU €€ MOCTOsIHHAsA d=2 MKM.

19.1Ipu npoXoXkIOEHUHU CBETA B HEKOTOPOM BEIIECTBE MYTH X €r0 MHTEHCHUBHOCTH
yMeHbIIJIacb B 3 pa3za. Ompenenure, BO CKOJIbBKO pa3 yMEHBIIHUTCS
MHTEHCUBHOCTb CBETA MPH MPOXO0KIACHUU UM ITyTH 2X.

20.IToxq kakuMm yIJIOM K TOPU3OHTY MOJDKHO HaxoauThcs ColiHIle, YTOOBI CBET,
OTPaXEHHBIM OT TOBEPXHOCTH 03€pa, OBbLIT OJHOCTHIO MOJISIPU30BaH?

21.0mpenenute, BO CKOJIBKO pa3 HEOOXOAUMO YMEHBIIUTH TEPMOIUHAMHUYECKYIO
TEMIEpaTypy YEPHOro Teja, 4YTOOBbl €ro JHEpPreThdeckas CBETUMOCTh R
ocnabmnace B 16 pa3. C kakodl UIMHOW BOJHBI CIIEAYyEeT HalpaBUTh CBET HA
MOBEPXHOCTh  BEIIECTBA, YTOOBI MAaKCUMaJlbHasi CKOPOCTb  BBUICTAIOIIUX
anekTpoHoB Obuta 2000 km/c? KpachHas rpanuna ¢orosddexra s JaHHOTO
BemiecTBa — 690HM.

22. IIpoTOH ABUXKETCS B OJHOPOJHOM MAarHUTHOM Toje ¢ uuayknuend B=15 mTn no
OKpyXHOCTH pamuycoM R=1,4m. Omnpenenure IauHy BOJHBI Je¢ bpouns s
MPOTOHA.

23. Omnpenenure OTHOIICHUE HEOMPENICICHHOCTEH CKOPOCTH JJIEKTPOHA, €CIU €ro
KOOPJIMHATA YCTAHOBJIEHA C TOYHOCTBIO 10 10”°M, M melmHKKM Maccoi m=10"%kr,

€CJIM €€ KOOpIMHAaTa YCTAaHOBJICHA C TAKOU YK€ TOYHOCTBIO.

24.Yemy paBHaA pa3HOCTh SHEPTUN MEXTY YETBEPTHIM U BTOPHIM DHEPTreTHUUCCKUMHU
YPOBHSIMH KBAaHTOBOTO OCITUJLISITOpa?

25.0mnpenenute 3HEprur0 GOTOHA, UCITYCKAEMOT0 MPH MEePEeXoe JISKTPOHA B aTOME
BOJIOPOJia C TPETHETO AHEPreTUUYECKOr0 YPOBHS Ha BTOPOIA.

26.KakoBbI BO3MOXKHBIE 3HA4YEHUS [ U m; 71 TJIaBHOIO KBAHTOBOTO 4ucia n=>5?
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