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1. Heab, 3a1a4M U MUIAHUPYEMble Pe3yJIbTAThI 00yUYeHUsI 10 JUCHUIIINHE

Menmpro  ocBoeHuss aucuMILIMHBL  «DH3uKa»  ABISIETCA  CO3JaHUE Y
00y4aroIuxcsi OCHOB JIOCTATOYHO IIMPOKOM TEOPETUUYECKOW MOATOTOBKH B 00JIaCTH
(Gu3MKY, TMO3BOJSIONICH OPUEHTHPOBATHCS B IMOTOKE HAYYHOW U TEXHHUYECKOH
uHbopMaiuu U oOecrmeuynBaroniei MM BO3MOXHOCTb HCIIOJIb30BAHUS HOBBIX
bu3MYECKUX MPUHIUIIOB B T€X 00JIACTAX, B KOTOPBIX OHU CHEIHATU3UPYIOTCS.

3ajayaMM  IUCLUUIUIMHBI  SIBJISIIOTCA: M3YyYEHHUE OCHOBHBIX (PU3NYECKUX
SIBJICHUU;

OBJIaJIcHUE (PYHIAMEHTAIBHBIMU MOHATHIMU, 3aKOHAMU U TECOPUAMHU (PU3UKH,
a Taxke MeToJlaMu (PU3UYECKOTO MCCIIEA0BAHNUS;

OBJIAJICHAE TNpHUEMaMM W METOJAaMU pEHICHUS KOHKPETHBIX 3aJad W3
pa3nuyHbIX o0NacTelt GU3UKY;

(opMHpOBaHHE HABBIKOB IMPOBENCHUS (PUINYECKOIO HKCIEPUMEHTA, YMEHHUS
BBIJICJIUTh KOHKPETHOE (PU3UYECKOE COJIepKaHUE B MPUKIAAHBIX 3aadyax Oyaylien
NEATEIIBHOCTH

KomnereHumu u UHIMKATOPBI, PopMUpyeMble y 00yUaroIuXCsl:

KO[[ 1 HAUMCHOBAHUEC KOMIICTCHIIUHN KOII U HAMMCHOBAHUC HMHAWKATOpPA

OIIK-3 — CriocobeH MpuMEeHATh
COOTBETCTBYIOIINIT (HU3HKO-
MaTeMaTU4eCKUil anmnapar, MeTOIbI
aHaJIM3a U MOJICIIUPOBAHUS, OIIK-3.2 — JleMOHCTpHpYET 3HAHUS MTOJIOKECHUIH,
TEOPETUIECKOT0 U 3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK
IKCTIEPUMEHTAIEHOTO HCCIIETOBAHUS
NP pelieHnH MPo(HeCCHOHANTBHBIX
3amaq

2. Mecto aucuuninHbl B cTtpykrype OIl
[IpeamecTByromme TUCIUIIIMHBL (MoaynH), mpaktuku, HUP, np. Her
[Tocnenyromue aucuIuiMHbl (Moaynu), npaktuku, HUP, np.  TWUA

3. CTpyKTYypa M cojep:KaHue JUCHUITHHDI
3.1. CTpykTypa IMCUMILINHBI

Jliist ouHOM hopMbI 0O0yUCHUS

Bun yuebnoi paboThl Bcero | Bcero CemecTpbl

3E 4acoB 1 2
OBIIAA TPYIOEMKOCTD ICHUITJIMHBI 12 432 252 180
KOHTAKTHAS PABOTA* - 210 106 104
AVJIUTOPHAS PABOTA 4,82 174 84 90
Jleknnun 1,94 70 34 36
[IpakTrdeckue (CeMUHAPCKUE) 3aHATHUS 1,94 70 34 36
JlaGopatopHbie pabOThI 0,94 34 16 18
CAMOCTOSATEJIBHAS PABOTA OBYUYAIOIIET'OCA 7,18 258 168 90




[TpopabGoTka yuebHOrO MaTepuaia 5,18 186 132 54
KypcoBoii mpoekT - - - -
Kypcogas pabota - - - -
[TonroroBka K MPOMEXYTOYHOM aTTECTAIIUU 2 72 36 36
[TpomexyTo4Has! aTTECTAIHS: 3 3
Jli1a 3a04HOM (hOpMBI 00yUEHHS
Bun yuebHoM paboTh Beero | Bcero CemecTpsl
3E 4acoB 1 2
OBILAS TPYJIOEMKOCTD JIMCIUTUIMHBI 12 432 252 180
KOHTAKTHAS PABOTA* - 101 53 48
AYIUTOPHAS PABOTA 1,34 48 24 24
Jlexun 0,56 20 10 10
[IpakTruueckue (CeMUHAPCKUE) 3aHATHUS 0,56 20 10 10
JlabopaTopHbie pabOThI 0,22 8 4 4
CAMOCTOSTEJIbHASI PABOTA OBYUAIOIETOCS | 10,67 | 384 228 156
[IpopaboTka yueOHOTrO MaTepuaia 10,17 | 366 219 147
KypcoBoii mpoekT - - -
Kypcosast paGota - - -
[ToaroToBKa K MPOMEKYTOYHON aTTECTAIIUN 0,5 18 9 9
[TpomMexxyTOUHasI ATTECTAIHS: 3 3

3.2. Coaep:kanue JAUCHUIUIMHBI, CTPYKTYPUPOBaHHOe MO pa3jaejamM M

BH/aM 3aHATHH

Paznienbr Pacnpenenenue ®opmbl 1 | NHAEKCH MHIUKATOPOB
JIACITUTITUHBI a TPYAOEMKOCTH BU/I dbopMupyeMbIx
§ 10 BUJIaM y4eOHOU paboThl | koHTpos KOMIIETEHITU I
e = (] o O
g | E| 2 8] B
5| & £ 3
Paznen 1: 66 10 6 10 40 TK1 OIIK-3.2-3
duznveckue OIIK-3.2-Y
OCHOBBI OTK-3.2-B
KJIACCHUYECKOUN U
PENSATUBUCTCKOM
MEXaHUKH
Paznen 2: 64 10 4 10 40 TK2 OII:IIII<<??223
MonexkynspHas 8HK- 3 Z-SB;
¢buzuka u
TEpPMOJIMHAMUKA.
Pasnen 3: 86 14 6 14 52 TK3 OIIK-3.2-3
OIIK-3.2-Y




DJIEKTPUUYECTBO OIIK-3.2-B

DK3aMeH 36 36 OoOM1 OIIK-3.2-3
OIIK-3.2-y
OIIK-3.2-B

Hroro 3a 252 34 16 34 168

1 cemectp

Pasnen 4: 50 12 8 12 18 TK4 OIIK-3.2-3
Maruerusm OIIK-3.2-Y
OIIK-3.2-B
Pasgen 5: 48 12 6 12 18 TK5 OIIK-3.2-3
Onruka. OIIK-3.2-V
OIIK-3.2-B
Pasnen 6: 46 12 4 12 18 TK6 OIIK-3.2-3
DIeMEHTHI OIlIK-3.2-Y
OIIK-3.2-B

KBAaHTOBOH (DH3UKH.
OCHOBBI aTOMHOU U
SAIepHON (HUBHKHU.

DK3aMeH 36 36 OM2 OIlK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B
Wroro 3a 180 36 18 36 90
2 ceMecTp
NTOI'O 432 70 34 70 258

3.3. Conep:kaHue IMCUUIIMHBI

Paznien 1. ®u3nyeckrne OCHOBBI KJIIACCUYECKON U PEIATUBUCTCKON MEXaHUKH:

[Ipeamet duszuku. Gusndyeckre OCHOBHI Kilaccuueckor Mexanuku. Kunemartuka
MarepuaibHo Touku. Cucrema otcuera. CKOpPOCTh. VYCKOpPEHHME U €ro
cocrapisitone. J[BmkeHue Tena, OpOIIEHHOTO TOJI YIJIOM K TOPU3O0HTY. YTIIOBas
CKOPOCTh M YIJIOBO€ yCKOpeHHE. /[MHamMuka maTepuaibHOM TOYKHU. [lepBhIil 3akOoH
Hprorona. Macca u cuibsl. Bropoii 3akon Hetotona. Tpernii 3akon HproToHa. 3akoH
JIBUKECHHS LIEHTpa MHEPIMU cUCTeMbl. HenmHepuuanbHbie cucTteMbl oTcueTa. Cuiibl
uHepuu. Pabora u sHeprus. 3akoHbl coxpaHeHus. OCHOBHbIE MPEACTABICHUS O
3aKOHaX COXpaHEHUA. 3aKOH COXpaHeHUs wumnylbca. Pabota u  sHeprus.
KoHcepBaTuBHBIE CUIIBL. 3AKOH COXPAHEHUS NMOJHOW MEXaHWYECKOW DHEpPIruH. Yaap
aOCOJIIOTHO yHpyrux Tell. Yap aOCOJIIOTHO HEYNpyrux Ten. Juccumanusi SHEepruu.
JlnHamuka BpamareabHOro JBUKEHUsS. MomeHT wuHepuuu. Teopema lllTelnepa.
Kunernueckast sneprust BparieHus teaa. MomeHT cuibl. PaboTta mo BpaiieHuro Tena.
OCHOBHOW 3aKOH JWHAMHUKHM BpAIllaTeIbHOTO JBIKEHUS Tena. OmnpeneneHue
MOMEHTA UMITYJIbCa. 3aKOH COXpPaHEHUsI MOMEHTa uMItyjbca. [I[prumMeHeHne 3aKk0oHOB
JTWHAMUKHA TBEPJIOrO Tejla. DJIIEMEHThl MEXaHUKH >KUAKOCTEH U Ta3oB. JlaBieHue B
JKUJIKOCTH U ras3e. YPaBHEHHUE HEPA3pbIBHOCTU. YpaBHeHHE bepHyiu. Bs3kocTs.
JlamuHapHbIid ¥ TypOYJIEHTHBIM PEXKUMBI TEUEHUS >KUIKOCTeH. JIBmkeHue Tenm B
JKUIKOCTIX U ra3zax. OCHOBBI PEISITUBUCTCKOM MEXaHUKH. DJIEMEHTHI CHEIUaTIbHOU
Teopuu OTHOcUTENbHOCTH. IIpeoOpazoBanus ['amuies. MexaHUYECKH NPUHIIUIT
OTHOCUTENIBHOCTU.  llocTynaTel  cneuWanbHOM  TEOPUHM  OTHOCUTEJIBHOCTH.
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. [IpeobpazoBanus Jlopenua.
OOHOBpPEMEHHOCTh COOBITUM B pa3HbIX cHCTeMax oOTcuera. JIMHAa Ten B pa3HbIX
cucTeMax oTcyeTa (COKpalleHUe MJIuHbI). JIIUTEeNbHOCTh COOBITHMI B Ppa3HBIX
cUCTeMaxX oOTcyeTa (3aMelJieHHue BpeMeHH). PeNsTUBUCTCKUN 3aKOH CIIOKEHUS




ckopoctedd. MuTepBan Mexay cOOBITUAMH. PensaTUBUCTCKOE BBIpAXKEHUE IS
uMItysibca. OCHOBHOM 3aKOH PEISTUBUCTCKON IMHAMHUKHU. 3AKOH B3aMMOCBSI3H MacChl
Y DHEPTUU.

PA3EJI 2. MonekyisipHas @uU3nKa U TEPMOANHAMHUKA

OCHOBBI MOJICKYJISIpHOW (hu3uku ¥ TepMoauHAMHUKUA. OCHOBBI MOJIEKYJISIPHOU
bu3ukn. CTaTUCTUYECKHMA W TEPMOJMHAMHYECCKHUN METOIBI  MCCJICIOBAHMS.
[TapameTpbl COCTOSIHUSI BEIIECTBA. YPaBHEHUE COCTOSHMS MIACAIBHOTO Tasa.
OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUM UCATIBHBIX Ia30B. 3aKOH
MakcBenina O pacHpelesieHMd IO CKOPOCTSIM — TEIUIOBOIO  JBHIKCHHA.
bapomerpuueckass dopmyna. Pacnpenenenue bonenmana.  CpemgHee  4MCIIO
CTOJIKHOBEHHMH U CpeIHss JUIMHA CBOOOIHOTO Mpobesia MoJeKyl. SIBIeHUs mepeHoca
B razax. PeanbHbie ra3pl. YpaBHeHue Ban-nep-Baanbca. I30TepMbl peasibHBIX Ta30B
U UX CPaBHEHUSA C TeopeTHueCKUMU. OCHOBBI TEPMOJMHAMUKHA. BHYTpEeHHSsI SHEPTHS
cuctembl. Temnora u padorta. Paborta raza npu ero pacmupenuu. IlepBoe Hauamno
TEPMOJMHAMUKUA M €ro MPUMEHEHHE K Hu3ompoleccaMm. TermmoeMKoCTh UeaaIbHOIo
raza. Kpyropoit mpouecc (uuki). OOpatumbie U HeoOpaTuMmbie mnporecchl. Lukm
Kapno. DuTponus. Bropoe Hauano TepMoaAMHAMUKH.

PA3JIEJT 3. DieKTpudecTBO

DIEKTPOCTATHKA. JJNEKTPUUYECKOE TI0JIE B BaKyyMe. OJIEKTPUUYECKUHN 3apsii.
3aKOH COXpaHEHHsS »BJIEKTPUUECKOTO 3apsna. Bi3aumMopeilcTBue 3apsgoB. 3aKOH
Kynona. Dnektpuueckoe mnoje. HanpsskeHHOCTh TOJIS. DIEKTPUYECKUW JTUIOJb.
[Torennuan snektpudyeckoro mnoisd. [IoTok BekTopa HampspkeHHOCTH. Teopema
Octporpaackoro-I'aycca. Ilpumepbl BBIYMCIEHUS 3JIEKTPOCTATHYECKUX TMOJEH C
noMonipto TeopeMbl Octporpaackoro-I'aycca. JIMANEKTpUKHM W TPOBOJHHMKUA B
ANEKTPUYECKOM ToJie. BUabl mossipu3aluy IUAJIEKTPUKOB. DJIEKTPUUYECKOE TOJIE B
nudiiekTpukax. [lonsspusoBanHocTe quanekTpuka. Teopema Octporpaackoro-l'aycca
JUISL DJIEKTPOCTATUYECKOTO TOJS B AUDJIEKTPUKE. Y CIOBUS HA TPAHULE pas3zena IByX
OVRJIEKTpAYECKUX cpeln. CerHeTodNIeKTpukH. [IpOBOIHHMKM B 3JIEKTPOCTATHYECKOM
nosie. OJEKTPOEMKOCTh YEAMHEHHOIO0 NpOBOAHMKA. KoHIeHcaTopbl. OHeprus
AIEKTPOCTATUYECKOTO NOJISA. [I0CTOSHHBIN 2JIEKTPUYECKHM TOK. 3aKOHBI IOCTOSHHOTO
TOKa. JneKkTpudyeckui Tok. Cijia M MIOTHOCTh TOKAa. 3akoH OMa 1yl OJJHOPOAHOTO
npoBoaHuka. CtopoHHue cuibl. 3akoH Oma JJsi HEOJHOPOJHOrO y4dacTKa IIEMH.
PaGora u wmomHocTh ToKa. 3akoH Jhxoynsa-Jlenna. Kraccuueckas Tteopus
AJIEKTPOIIPOBOTHOCTH MeTaiuioB. [IpaBmma Kupxroda st pa3BeTBICHHBIX HIETICH.

PA3JIEJT 4. MarueTusm

OnexTpomarHeTusM. MarHuTHoe moJjie B BakyyMe. MarnuTHoe moJie. Bekrop
MHAYKUMM MarHuTHoro mnoisisi. Cunel  Amnepa. 3akoH buo-CaBapa-Jlamnaca.
HanpsskeHHOCTh MarHUTHOTO MOJS. 3aKOH IMOJHOTO TOKA JJIi MarHUTHOTO TMOJIA B
Bakyyme. MarnutHeli motok. Teopema ['aycca mns marautHoro mnons. Cuna
Jlopenua. IIpuHUMD OEWCTBHUS LUKIMYECKUX YCKOPUTENEH 3apsHKEHHBIX YacCTHIIL.
SBnenne Xomna. SIBiaeHHE BJIEKTPOMArHUTHOM MHAYKIMUA. CaMOUHAYKIIHS.
NHIyKTUBHOCTb. ODHEPrusi MAarHUTHOrO MOJis. MarHuTHOe IoJ€ B BEIIECTBE.




MarnvuTHble MOMEHTBI aTOMOB. MarHuTHOe MOJ€ B BelIeCTBE. HamnpsyKeHHOCTbH
MarHuTHoro mnosis. OTHOCHUTENbHAas MarHWTHasT MPOHHULIAEMOCTb. J(MamMarHeTHKH.
[Tapamaraetnku. @deppomarneruku. [loHarme o mnpupome GdeppoMarseTusma.
AnTtudeppomarnetuku. SBnenue csepxmnpoBogumoctu. OCHOBBI Teopun MakcBesia
JUIL 3JEKTPOMArHuTHOro nosis. Bropoe ypaBHenue MakcBemna. Tok cMemieHus.
[lonmnas cucrema ypaBHeHMM MakcBema I DJIEKTPOMAarHUTHOTO — ITOJIS.
OTHOCHUTEIBHOCTD ANEKTPUYECKOU U MarHUTHOM COCTABJISIFOLUX
anekTpoMarHutHoro nons. Konebanuss u  BonHbl. KonebatenbHbIi  KOHTYD.
CBoOonHble He3aryxawomue Konebanus. CBoOOJHBIE 3aTyXawliue KoseOaHusl.
BonHOBBIE mponecchl. DNEKTPOMATHUTHBIE BOJIHBL. ODHEPrUsl 3JIEKTPOMArHUTHBIX
BOJIH.

PA3JIEJI 5. Onrtuka

BonnoBass onrtuka. CBeroBble BOJIHBI. HWHTepdepeHUns CBETOBBIX BOJH.
KorepentHocTh 1 ee ocyuiectpienre. CrnocoObl HaOMIOAEHU UHTEPPEPEHIINU CBETA.
Hekoropele mnpumepsl npuMeHeHus HHTepdepeHunu cBeta. Judpakuus cserta.
[Mpunuun TIroiirenca-Openens. Meton 30H Dpenens. Judpakuus Ha Kpyriom
OTBEPCTUM M AUCKE. ECTECTBEHHBIM W TMONSAPU30BAHHBIN cBeT. llomspuzanms npwu
OTPOXEHUM W mperomieHud. J[BoiiHOe nydenpenomieHue. Bsaumopaencraue
AIIEKTPOMArHUTHBIX BOJIH C BEIIECTBOM. Jlucmepcus cBeTa. DIEKTPOHHASI TEOPHS
aucriepcuy csera. Iloromenne u paccessHue cBera.

PA3JIEJI 6. 3nemeHThbl KBaHTOBOM (hu3uku. OCHOBBI AaTOMHOU U SJIEPHOM
buzuku

OcHOBBI KBaHTOBOM (hu3uKku. TeruioBoe M3ITyYeHHUE U €ro XapaKTEPUCTUKH.
3akon Kupxroda. AOCOMIOTHO dYepHOE TeNO0. 3aKOHBI TEIUIOBOTO M3ITyUYEHUS
abcoiroTHO uepHoro tena. Potodddext. Macca u umnynbc GoToHa. /[BolicTBEeHHAs
npupoza cBera. J[BolcTBEHHasi KOPIYCKYJISIPHO-BOJIHOBAsI TPUPOAA MUKPOOOBEKTOB.
BepositHocTHBIA cmbicn BOJH JAe bpoitnsg. BonnoBas ¢ynkius CooTHOIIEHHE
HeonpeneneHHocte. YpaBHenue Ilpeaunrepa. TyHHenbHBIM 3ddexT. AToM
BoJ0poJa. CIIOHTAaHHOE U BBIHYKAEHHOE M3iydyeHrne. ONTUYECKOE YCUIIEHUE B CPENIE
C MHBEPCHOM 3acelIeHHOCTBhIO. Jlazepbl. MeXaHW4YeCKMid U MarHUTHBIM MOMEHTHI
DIEKTpOHA B artome. [IpMHOMN TOXKIECTBEHHOCTM MHMKPOYACTHL. bO30HBI H
dbepmuonbl. IloHATHE O KBAaHTOBBIX CTaTHCTHKax boze-DitHmrelina n depmu-
Hupaka. 3o0HHass Teopusi TBepAbIX Tea. OCHOBBI 30HHOM Teopun. MeTaisl,
TUDJICKTPUKHU, TIOMYMPOBOAHUKKA C TOYKH 3peHHs] 30HHOW Teopun. CoOCTBEHHAS
MIPOBOJIUMOCTH MOJIYIIPOBOJAHUKOB. [IprmMecHas mpoBOAMMOCTH OIYHPOBOAHUKOB N-
tuna. [lpuMecHass NPOBOAMMOCTh TMOJYNPOBOJHUKOB p-TUMA. DJIEKTPOHHO-
JBIPOYHOM nepexoa. ATOMHOE SIIPO U dJIeMEHTapHble YacTullbl. OCHOBHBIE CBOMCTBA
Y CTPOEHUE siipa. DHEPrusl CBsA3M saep. AnepHeie cuibl. AnepHeie peakiuu. LlenHoit
nporecc aeneHus saep. TepmosinepHble peakunid. PaqnoakTHBHOCTb. DJIEMEHTApHbIE
YaCTHUIIbI




3.4. TemaTuyeckni MJIAH NPAKTUYECKUX 3AHATHI

Pemenne 3amau mo paspeny | «@u3ndeckue OCHOBBI KIIACCUYECKOW U
PEISATUBUCTCKOM MeXaHuKkW»: (OCHOBbI KHHEMaTHKH. JlMHamMuka wmaTepuaibHON
TOYKU W TOCTYMATEIbHOTO JBUXKEHUS TBEpJOro Tena. Pabora u sHeprusi. 3aKOHbBI
coxpaHeHusi. MexaHuka TBepAOoro Tena. (OCHOBBI PEIATHUBUCTCKOM MEXaHUKH.
DNeMEeHThl MEXAaHUKH KUJIKOCTH.

Pemenne 3amgau no pasneny 2: «MonekymnspHas ¢Gu3MKa U TEPMOAMHAMUKAY:
MonekyaspHO - KHHETUYECKAsi TEOPUS UICAIbHBIX Ta30B. OCHOBBI TEPMOJANHAMUKH.
Ternnoseie mammHebl. [uki KapHo.

Pemienne 3amau mo pasgeny 3:  «OnektpuyectBo»: 3akoH Kyiona.
HanpsskeHHOCTh M MOTEHIMAN AJeKTpocTaTudeckoro noss. Juanektpuku. Teopema
["aycca ny1st 37E€KTPOCTaTUYECKOTO MOJIs B BAKYyM€E U B qUANEKTpUKe. [I[poBOOHUKY B
AIEKTPOCTATUYECKOM TIOJIE. ODHEPrusl SJIEKTPOCTATUYECKOro moJsl. llocTosHHBIN
AIEKTPUYECKUN TOK. DIEKTPOJBUKYIIAA CHIIA U HANIPSKEHUE. 3aKOHBI IIOCTOSIHHOTO
toka. [IpaBuna Kupxroda.

Pemenne 3amau mo paspeny 4: «MarHetusm»: MarHuTtHoe monie. 3aKOHBI
AJEKTPOMArHeTu3Ma.  JJEKTPOMAarHuTHAsT  WHAYKIUA. MarHuTHblE  CBOWCTBA
BemiectBa. OcCHOBbI Teopun MakcBemia I8 AJEKTPOMArHUTHOTO — TTOJIS.
DNEeKTPOMAarHUTHBIE BOJIHBI.

Pemenne 3amau mo paszgeny S5 «Onrtuka»: YpaBHEHHE TapMOHUYECKUX
kosnebanuil. Uurepdepenuus. Audpakuusa. 3akonsl noaspusauuu. ucnepceus.

Pemenue 3amau mo pasmeny 6 «3OnemMeHThl KBaHTOBOW (u3uku. OCHOBBI
aTOMHOU U siaepHoi pusuku»: KBanroBas npupoaa uznydenus. PoTosneKTpuyecKuii
abpdexr. Ddbdexr Kommnrona. CeroBoe napineHue. Teopuss aTtoma BOJOpOJA.
DOneMeHThl KBAaHTOBOM MexaHUKHU. YpaBHeHue lllpenvHrepa um ero mpuioKeHHs.
DOnemMeHThl (U3UKKA aTOMOB U MOJIEKYyJ. ATOMHOE SiApO. 3aKOHBI PaTUOAKTHBHOTO
pacraja.

3.5. TemaTuyeckuii MJIaH JJalOPATOPHBIX padoT

Paznen 1 «®usnueckre OCHOBBI KJTACCUYECKON U PEIATUBUCTCKON MEXAHUKW»:
N3mepenne nuHEWHbIX BennuuH; MammHa ATByna; OnpeneneHue CpeIHEel CHIIbI
CONPOTUBJICHUS TPyHTA Mpu 3abuBaHuu cBau; OnpenesieHne MOMEHTa HHEPLUH Teja
u npoBepka Teopemsl llITeiiHepa; OnpeneneHne MOMEHTa UHEPLUHUHU POTOPA U CUJIBI
TPEHUSI B OTIOPE.

Paznen 2 «Monekynapuas ¢usuka u TepMoauHamukay. OmnpeneneHue
OTHOIIEHUSI TEIMJIOEMKOCTH Ta30B METOJOM aauabdaTHYeCKOTO pPaCIIUPEHUs;
Omnpenenenne kodpduimenTa BHYTPEHHETO TPEHUS (BSI3KOCTH) KUIAKOCTH METOIOM
Crokca; Omnpenenenue Kod¢hdUIIMEHTAa BI3KOCTH BO3AyXa KalWULIPHBIM METOJIOM;
Onpenenenne MOJIEKYJIIPHOM ra30BOi NOCTOSHHONW METOIOM OTKAYKH.

Paznen 3: «OnextpuuectBo»: (O3HAKOMIIEHUE C 3JIEKTPOU3MEPUTEIBHBIMU
npubopamu; ['pagyupoBka TrajdbBaHOMETpa; OIKCIEPUMEHTAJIbHAas  MpPOBEpPKa
o0o6meHHoro 3akoHa Owma; AwmmepMeTp H  BOJBTMETP KaK OMHYECKOE
conpoTuBieHue;, M3MepeHnne Toka U HanpsKEHUsI Ha COMPOTUBJICHUSX, COCTMHEHHBIX
MOCJEAOBATENBHO W HapajuienbHO; OnpeneneHue COMPOTUBICHUN € MOMOILIBIO
MOCTOBOM cxeMbl YWUTCTOHA, Cuia TOKa M HANpsHKEHWE MpH NapajuIe]bHOM H
MOCJIEA0OBATEIBHOM COEIMHEHUU comnpoTuBieHuid. [loarotoBka u mnpoBeneHue



U3MEPEHUI C MOMOILBIO MYJIbTUMETPA;. OJIEKTPOU3MEPUTENIbHbIE NPUOOPHl U
U3MEPEHNUS; Jluneiineie ANEKTPUYECKUE Lenu MTOCTOSIHHOT'O TOKa,;
OKCIIEpUMEHTAIILHOE OIPENEICHUE MapaMETPOB 3JIEMEHTOB LENEH MEPEMEHHOIO
TOKa; DJIEKTPUYECKas LeNb IIEPEMEHHOIO TOKA C IOCJIEJ0BATEIbHBIM COCAUHEHUEM
AJIIEMEHTOB; DJIEKTPUYECKas LeNb IEPEMEHHOIO TOKA € MMAPAUIETbHBIM COETMHEHHEM
aneMeHToB; M3yuenune 3akoHoB Kupxroga; IlocnenoBarenbHoe M mapaiiesbHOE
COEJMHEHNE KOHJEHCATOPOB.

Paspnen 4: «Marnetusm». OmnpeneneHue TOPU3OHTAIBHOM COCTaBJIISAIOLIEH
MarHuTHOrO noJjs 3emiir; OnpeneneHue OTHOLICHUS 3apsia 3JIEKTPOHA K €ro Macce
METOJIOM MAarHeTpoHa; 3akoH AMIepa: B3auMOJACHCTBHE NapaJICNIBHBIX TOKOB;
[TocnenoBarenbHOE U MapaieIbHOE COEAUHEHNE KaTyIEK UHAYKTUBHOCTH.

Pasnen 5 «Onrukay»: OnpeneneHne paguyca KPUBH3HBI JIMH3BI C ITOMOILIBIO
koner, Herotona; OmnpezneneHne MIMHBI BOJHBI C IOMOIIBIO 30HHOHM IIJIACTUHKH;
Judpakiys J1a3epHOro cBeTa Ha AU(PPAaKIMOHHOW pemieTke. OnpeneneHue AJIUHBI
BOJIHBI C MOMOIIBIO THU(PPAKIUOHHOW pelIeTKH; M3ydueHne mossipu30BaHHOIO CBETa
ITOJTYTIPOBOJHUKOBOTO J1azepa. 3akoH Maioca,

Paznen 6 «DOnemeHThl KBaHTOBOM (u3uku. OCHOBBI aTOMHOM M SIAEpPHOMN
¢busukm»: Baemnuit potoaddexrt. N3yuenus crnekrpa atoma Hp,

3.6. Kypcosoii npoekT /kKypcoBasi padora
JlaHHbIi BUA pabOTHI HE MPEyCMOTPEH YUEOHBIM IJIAHOM.

4. OueHuBaHUE Pe3yJIbTATOB 00y4eHUsI

OueHuBaHue pe3yJbTaTOB OOYyYEeHHS MO JUCLMIUIMHE OCYIIECTBISETCA B
paMKax TEKyLIero KOHTPOJS M MNPOMEXKYTOYHOW aTTECTalluH, MPOBOJUMBIX IIO
oamnpHO-perTuHroBoi cucreme (bPC).

[ITkana OLEeHKU pe3yJIbTaTOB 00YUYEHHMSI 10 TUCHUILIMHE:

YpoBeHb chHOpPMUPOBAHHOCTH
MHIUKATOpa KOMIICTCHIIUU
o o Hmxe o
Bricoknii Cpennuit Huzknit
3aradu- CpeaHero
Kon Kon POBaHHBIC oT 85 10 100| ot 70 mo 84 | oT 55 10 69 |oT 0 mo 54
KOMIIe- | WHIMKATOpa PE3yJIbTATHI
TEHIIUHN | KOMIIETEHIIUN 00yueHus 110 Illkana oneHnBaHUs
HUCIIAIUIHHE HEYIOB-
Auch YIOBJIET- YA
OTJINYHO XOopouro JICTBOPU-
BOPUTCIILHO
TCJIIBHO
3a4YTCHO HEC 3a4YTCHO
3HATH:
OCHOBHBIE YpoBeHb YpoBeHb | Munuman | YpOBEHb
¢busnueckue 3HAHHUH B 3HAHUI B BHO 3HAHUH
SIBIICHUS 1 o0BeMe, o0BeMe, JOMyCTUM HIDKE
3aKOHEI; OC- COOTBETCT | COOTBETCT i MHHHAMAJ
OIIK-3 OIlK-3.2 ’ Il
HOBHBIE BYIOIIIEM BYIOIIIEM ypOBEHb BHBIX
(usnyeckne Be- | IPOrpaMM | MPOTPAMM | pyaps TpebOBaH
s o
JIAYMHEL U KOH- | € €, IMEeT HMeeT Ui,
CTaHTEHI, UX IMOATOTOBK MECTO MECTO HMEIOT
omnpeJeiacHue U | u, 06e3 HECKOJIBKO MECTO




€IMHUIIBI H3Me- | OIIHOOK HEerpyObIX MHOT'O rpyObIe
peHus; omuOOK | HerpyObIX | OIIMOKM
OIMO0K
YMETh:
[TIponemon | IIponemon | IIponemon | [Ipu
CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUU
bl BCE bl BCE Bl CTaHAapT
OCHOBHBIC | OCHOBHBIE | OCHOBHBIE | HBIX
YMEHHS, YMEHHS, YMEHHS, 3a/a4 He
pEIICHBI pEIICHbI peIICHBI POJEMOH
BCC BCC TUTIOBBIC | CTPHPOBA
OCHOBHBIE | OCHOBHBIE | 3aJla4H C HBI
npUMEHATH pu- | 3amaun, 3aJ1a4u ¢ HErpyObIM | OCHOBHBIE
3HUKO- BBHITMIOJIHEH | HErpyObIM | U YMEHHS,
MaTEeMaTHYeCKH | bl BCE u OIIMOKaMU | UMEIOT
i anmapar, npu | 3alaHus B | OIIMOKAMH | MECTO
pelieHun MOJIHOM , BBITNIOJIHEH | TpyObIe
npodeccuoHalp | o0beme BBITIOJIHEH | BI BCE OIMOKHU
HBIX 337249 bl BCC 3aJ1aHus,
3aJaHusl B | HO HE B
MIOJIHOM MIOJTHOM
00BeMeE, 00BeMe
HO
HEKOTOPBI
ec
HejoJeTa
MU
BIIQJIETh:
ITponemon | Ilponae- HNwmeercs He npo-
CTPUPOBAH | MOHCTpPU- MWUHU- JIEMOH-
bl HABBIKUA | POBaHBI MaJbHBIH | cTpup
npu 0a30BbIE Habop OBaHBI 0a-
pEIIeHUH | HaBBIKU HaBBIKOB | 30ppIe
HECTaHJap | MpH TUIS HABBIKK
THBIX PEMICHUH | PEWeHAS | 11y
METOIaMU 3amad, CTAHIAPTH | CTAHMAPTH | noryopryry
aHajusa u BBIIIOJIHE- bIX 3a1a4, bIX 3a1a4, CTaHaapT
MOJEINPOBa- HHUUN (l)I/I3I/I' BBITIOJIHE- BBITIIOJIHE- HBIX
HUS, YECKHUX HUU QU3U- | HUU PU3U- sanat
TEOPETUYECKOTO SKCIICpU- YECKHUX YECKUX BL)IIHOJ;HC-
u MEHTOB, DKCIIEPH- | DKCIIEPH-
AKCIIEPUMEHTAI 06pa60T- MCHTOB, MCHTOB, HUA (bH-
BLHOTO KW U obpabor- | oOpabor- | 3UICCKHX
ucciaenoBaHus | HHTEp- Kd 1 Kd 1 sKcrepu-
IpH PELICHUN [peTanyu | UHTep- UHTED- MCHTOB,
npodeccnonans | MX PE3ylib- | MpeTaryu | mpetamuu | 00padoT-
HBIX 337124 TaToB 0€3 | UX pe3yib- | UX pe3yib- | KA ¥ UH-
OomMOOK U | TaTOB C TaToB C Teprpera-
HEZI0YETOB | HEKOTOPHI | HEKOTOPHI | LIMM UX
MU MU pe3ynbTa-
HeJoYeTa | HENOYeTa | ToB,
MH. MH MMEIOT
MECTO

rpyObIe




| | | | | | | ournGicn. |
OueHouHble MaTepuanbl Uil TMPOBEACHHUS  TEKYIIEro  KOHTPOJA H
MPOMEKYTOUHOM aTTecTanuu npuBefeHbl B [lpunoxenun k paboueil mporpamme
JUCHUTUTUHBI.
[TonHbBI KOMILJIEKT 3alaHU U MaTepUaioB, HEOOXOAUMBIX IJI OLEHUBAHUS
pe3yabTaToOB 00yUYEHHUs MO AUCIUILUIMHE, XpaHUTCS Ha Kadeape pa3padoTyuKa.

5. Y4eOHO-MeTOIM4YecKoe U HH(POPMALMOHHOE o0ecTiedeHHe JUCHUILIHHbI
5.1. YueO0HO-MeTOOHYECKOE 00ecIIeueHne

5.1.1. OcHoBHas nuTeparypa

1. CasenwveB, 1. B. Kypc o6meii ¢uszuku. B 3 1. Tom 1. Mexanuxa.

MonekynspHas ¢puszuka : yueOnuk aisg By3os / M. B. CaBenbeB. — 18- u3j., crep.
— Canxkr-IletepOypr : Jlans, 2022. — 436 c. — ISBN 978-5-8114-9890-1. —
Tekcer : anexkTpoHHsblil / Jlanb : snekTpoHHO-OMOMMoTeyHass cucrema. — URL:

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

2. CasenneB, 1. B. Kypc o6mieit pusuxku. B 3 1. Tom 2. DaexkTpudecTBO H
maraetus3M. Bomasl. OnTrka : yuebnoe nocobue s By3oB / U. B. CaBenseB. — 16-¢
u3n., crep. — Cankr-IletepOypr : Jlanp, 2022. — 500 c. — ISBN 978-5-8114-8926-
8. — Texct : snexTponHsIi // JIaHb : 3MeKTpoHHO-OuOIMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/185339

3. Cagsennes, 1. B. Kypc obmieit ¢pusuku : yuebroe nmocodue : B 3 Tomax / U.
B. CaBenbeB. — 13-¢ u3n., crep. — Cankr-Iletepoypr : Jlans, 2022 — Towm 3 :
KBanToBas ontuka. AtomHas (usuka. dusuka tBepmoro tena. dusmka aTOMHOTO
sanpa u snmeMeHTapHbix yactun — 2022. — 320 ¢. — ISBN 978-5-8114-4598-1. —
Tekcr : anexkTponHslil / Jlanb : snekTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/206909 4. Kypc ¢usuku : yueOHOE mocoOue i BY30B /
T. U. Tpodumosa. - 16-e uzn., crep. - M. : Axkagemus, 2008. - 560 c. : wi. - (Briciiee
npodeccuoHanbHoe obOpaszoBanue). - ISBN 978-5-7695-4956-4. - Tekct
HEMOCPEICTBEHHBIN.

5.1.2. JlonoaHUTENBHAS IUTEPATYpa

1. Kypc ¢uszuku. 3amaun u pemieHus : yuebHnoe nocobue ans By3os / T. .
Tpodumona, A. B. @upcos. - 5-e¢ uzn., crep. - M. : Akagemus, 2012. - 592 c. -
(Beicmiee mpodeccuonanbHoe oOpaszoBanue. bakanaspuar). - ISBN 978-5-7695-
9467-0. - TekcT : HEMTOCPEICTBECHHBIN.

2. Kanamnukos, H. I1. ®usuka. MHTEpHET-TecTUpOBaHNE 0a30BBIX 3HAHUU :
yueonoe nmocooue / H. I1. Kanammaukos, H. M. KoxeBaukoB. — Cankr-IletepOypr :
Jlansw, 2022. — 160 c¢. — ISBN 978-5-8114-0925-9. — Texcr : anekTpoHHsbIi // JlaHb
: SIIeKTpOHHO-O0nOmoteuynas cucrema. — URL: https://e.lanbook.com/book/210263



3. CoopHuK 3amay mo obmemy Kypcy ¢usuku : cOopHuk 3agad / B. C.
Bonbkenmrels. - 3-e u3f., uctp. u gom. - CII0. : Kamwxkusiii mup, 2003. - 328 c. -
TeKcCT : HemoCpPEeACTBEHHBIN.

4. ®usmka: 3amagHuk: B 2 4dactsax / coct. E. B. ['azeeBa [u ap.]. - Kazans :
KI'DY. - 2022. - URL: https://lib.kgeu.ru/. - Tekct : snextponssri. Yacte 1 :
Mexanuka. MonekynspHas ¢usuka. Dnekrpoctatuka. [loctosanpiii Tok. - 2022. -
133 c.

5. ®usuka: 3amaunHuk: B 2 yactax / cocT. E. B. I'azeea [u np.]. - Kazans :
KIDV. - 2022. - URL: https://lib.kgeu.ru/. - Tekct : snektponHbiii. Yacts 2 :
Marnetusm. Ontuka. KBantoBas pusuka. @usuka atoma u atomHoro siapa. - 2022. -
178 c.

6. MexaHnka W MoOJEKyJsgpHas (U3MKa :  METOAMYECKHE YKa3zaHud K
BBITOJIHCHUIO J1a0OpaTOPHBIX paboT mo aucuuiumHe "®wusuka" / coct. : B. JI.
Martyxun [u gp.]. - Kazans : KI'DVY, 2012. - 51 c.

7. Onruka: 1abopaTopHbId MPaKTUKYM 1o AucHuiuinee "®dusnka" / cocr. : E.
A. T'onrox [u ap.]. - Kazans : KI'DYVY, 2015. - 54 c.

8. DnekTpomarneTusm: mpakTukyM / coct.: A.H. I'aBpunenxko [u ap.]. - Kazans
: KI'DY, 2022. - 61 c. - URL: https://lib.kgeu.ru/. - Tekct : 371€KTPOHHBIIA.

9. 3yeBa, Onpra CredanoBna. ®usuka : yuebHoe mocodbue / O. C. 3yesa, B. JI.
Maryxun, FO. @. 3yeB. - Kazamp : KIDY. - 2019. - URL:
https://lib.kgeu.ru/irbis64r_plus/index.ntml. - Tekcr : osmekrponnsi. Y. 1
Mexanuka. MonekynsapHas pusuka. Dnekrpocratuka. [loctosuublil Tok. - Kazanp :
KI'9Y, 2019.-313 c.

10. OnTuka. DneMeHThl KBAaHTOBOW (DU3WKM : METOJAMYECKHE YKa3aHWs IO
MOATOTOBKE K TMPAKTHUYECKUM 3aHATHSIM IS CTYACHTOB DHEPreTHUYECKUX
crienabHOCTeW ouHOM (opmbl oOydenus / coct. C. ®d. Mananmon. - Kazans :
KI'9Y, 2015.- 112 c.

11. 3aiinamesa, ['y3ens HakunoBna. ®usuka. COOpHUK 3a1a4 [DIEKTPOHHBIN
pecypc] : ydeOHO-MeToauueckoe nocodue / I'. H. 3aitnamesa, C.®. MananuoH. -
DJIEKTPOH. TeKCTOBBIE AaH. - Kazans : KI'DY, 2015. - 100 c. ;

12. DAEeKTpUYECTBO M MAarHETU3M: METOJWYECKHE YKa3aHHs 10 TIOJATOTOBKE K
npakTuaeckum 3aHsaTusM / coct. C. . Mananuon, E. B. [lImunr. - Kazans : KI'9Y,
2014.-97 c.

13. Mexanuka W MOJIEKyJsApHas (QU3MKa: METOAMYECKOE TOCOOue s
caMOCTOSITeIbHOM paboThl mo auciummae dusmka / coct. C. ®. Manamuon. —
Kazans : KI'DVY, 2010. - 175 ¢

14. Manarmon C.®. DnextpudecTBo u Mmaruetusm: Kypc nekiuii o ¢pusmuke. —
Kazanb: Kazan. roc. suepr. yu-1, 2007. — 220 c.

15. Mexanuka. MonekynsipHasi (u3nka: TECTOBbIE 3alaHMsl Uil PYOEXKHOro
KOHTpOJIs 3HaHu# 1o qucnumummae "dusuka" / coct. E. B. I'azeesa [u np.]; pen. B. JL.
Martyxus. - Kazanp: KI'QY, 2012 — 56 c.

16. DnekTpu4ecTBO W MArHETH3M: TECTOBBIC 3aJaHusl Ui PyOEKHOTO
KOHTpOJisi 3HaHui mo muctumuimae "®usmka" / E. B. T'azeesa [u ap.]; pen. B. JL
MartyxuH. - Kazans: KI'DVY, 2013. - 71 c.



17. BonHoBass u kBaHTOBas onThka. OCHOBBI aTOMHON M SIACPHOM (PU3HMKU:

TECTOBbIE 3aJaHusl JUIsl pyOeKHOTO KOHTPOJS 3HaHWM mo aucuuiumae "dusnka" /
coct. E. B. I'azeena [u np.]; pen. B. JI. Matyxus. - Kazans: KI'QVY, 2012. - 40 c.

18. ®u3smka : npaktukyM : B 2 yactsx / O. C. 3yesa, P. P. XycHyrnunos, A. ©.
[aiicun [u ap.]. — Kazans : KI'DY, 2023. Yacts 1 : ®usnueckue 0OCHOBbI MEXAHUKH.
MonekynsapHas (Qu3uka W TepMOAWHAMHKA. OJeKTpocTaThka. [locTOSHHBIHI
anekTpudeckuii Tok. — 2023. — 257 c.

19. ®uswmka : npaktukyM : B 2 yactsax / O. C. 3yesa, P. P. XycHyrnunos, A. @.
laiicun [u np.]. — Kazanb : KI'DY, 2023. Yacts 2 : Dnekrpomaraetusm. Konedanus
1 BoJIHBI. BomHOBasi 1 kBaHTOBas onTrka. OCHOBHI KBAHTOBOM W SAEPHON (DU3HKHU. —

2023. - 251 c.

5.2. MudopmanuonHoe odecrnevdenue

5.2.1. DneKTpOHHBIC U HHTEPHET-PECYPCHI
1. JuctannuonHsiii kypc "®dusuka" Ha o6pazoBaTensHoi miomaake LMS MOODLE
https://Ims.kgeu.ru/enrol/index.php?id=12

2. Enunblil mopTan HHTEpHET-TECTUPOBaHUs B chepe oOpazoBanus https://i-exam.ru/
https://mypage2.i-exam.ru/

5.2.2. Ilpodeccuonanpapie 0a3pl JaHHbIX / HMHpOpMaMOHHO-CIIPaBOYHBIC
CUCTEMBI
1. EnnHOE OKHO J0CTYyIIa K 00pa3oBaTe/IbHBIM pecypcam http://window.edu.ru/
2. Poccwuiickas HanMoHabHas oudmuoreka http://nir.ru/
3. «KoncynpranT mmoc» http://www.consultant.ru/

5.2.3. JlunieH3MOHHOE W CBOOOJHO  pacCHpOCTpaHsAEMOE IPOTrpaMMHOE
oOecrieueHue AUCIUTUIUHBI
1. Windows 7 Ipodeccuonanshast (Pro) [Toms3oBarenbckas onepaldoHHas CHCTEMa,
3A0 "CodrJlaitnTpeiin" No2011.25486 ot 28.11.2011 Heuckn. npaBo. beccpouHo;
2. bpayszep Chrome Cucrema momcka uHpopMalyu B ceTd wHTEpHET; CBOOOIHAS
nuuen3ust Heucki. npaso. beccpouno;
3. LMS Moodle TTO st 3¢ eKTHBHOrO OHJIaWH- B3aMMOJCHCTBHS IIperogaBaTelis U
crynenTa, CBoboHas nuien3us Heuckil. mpaBo. beccpouno.

6. MaTepHaJbHO-TEXHUYECKOE o0ecneueHue T CIUIIMHbI

HaumenoBanue Buna HaumenoBanue yueOHOI
y4eOHOU pabOTHI ayAUTOPUH, [Tepeuens HEOOXOIMMOTO OOOPYAOBAHUS H
CHEeIUATN3UPOBAHHOM TEXHUYECKUX CPEJICTB OOyUEHUS
nmaboparopuun

Jlexuuu VueOHas ayAuTOpUs ISt Crienaau3upoBaHHast yaeOHas Mebenb,
NPOBEICHHUS 3aHATHI TEXHUYECKHE CPeCTBAa OOYUYEeHHS, CITy>Kalue JJIst
JICKIMOHHOTO TUTA IIPEICTaBICHMUS yueOHOI UHPOpMALUU
OonpIION  aymuTopuH  (MYJIBTUMEIUWHBIN
IPOEKTOP, KOMIIbIOTEp (HOYTOYK), DKpaH),
JIEMOHCTPAIIMOHHOE 000pyI0BaHUe, Y4eOHO-



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

HaCJSLAHBIE HOCOOUS

[Ipaktnyeckne |Yuebnas  aymuropus | Cnenmanu3upoBaHHass — ydeOHas — meOels,
3aHATUA HPOBEACHNUA 3aHATUH| TeXHUYECKUE cpeacraa o0Oy4JeHus
CCMHUHAPCKOTO THIA, | (MyThTUMEAUNUHBIA  MPOEKTOP, KOMIIBIOTED
I'pyHnIIOBbIX n I/IHI[PIBI/I,HX- (HOYT6YK), 3KpaH) o JIp.
AJIbHBIX KOHCYJIbTalluH,
TCKYyLICTO KOHTPOJIA n
HpOMeH(YTOqHOﬁ aTTeCTalu
JlaGoparopHbie |YueOnas naboparopus Crenuain3nupoBaHHOE nmabopaTopHOe
paboTh «OnTuka», A-203 o0opynoBanue o npoduiro nadbopaTopuu:
yCcTaHOBKa JiabopatopHas «MHTEephepeHnus
ceeta. bunpusma ®@penensa. OnpeneneHue
napameTpoB  Ounpusmbl ~ @penens 1o
UHTEP(PEPEHIIMOHHON KapTUHE»; YCTaHOBKa
nabopaTopHas «Omnpenenenue pamuyca
KPUBU3HBI  JIMH3BI C  TOMOUIBIO  KOJIEI
Herotonay; YCTaHOBKA naboparopHas

«M3ydyeHue audpakiuy J1a3epHOro CBeTa Ha
menu. Judpakaus @peHens»; ycTaHOBKa
nabopaTtopHas «OnpeaeneHue AJUHbI BOJHBI
CBETa C IIOMOIIBIO 30HHOM IIJTACTUHKWY;
YCTaHOBKa nabopaTopHas «Iudpakuus
Ja3epHOTO CBEeTa Ha AU(PAKIMOHON pelIeTKeE.
Omnpenenenne IIMHBI CBETOBOM BOJIHBI IIpU

IIOMOIIH IudpaKIIMOHHON PELIETKNY;
YCTaHOBKa nabopaTopHas «M3yuenune
MOJIIPU30BAaHHOTO CBETA MOJIyIIPOBOAHUKOBOIO
nmazepa.  3akoH ~ Maioca»;  yCcTaHOBKa
nabopatopHass «M3ydyeHue uHTephepeHIun
JIa3€pHOTO CBETa B TOJCTOM CTEKJISIHHOU
mwiactuHke.  [lonocel  paBHOrO  HakJIOHA.

Omnpenenenre TOMIIMHBI MIOCKONAPAIIEIbHON
CTEKJITHHOM TUTACTUHBI o
MHTEP(PEPEHIIMOHHBIM KOJIbIaM,

crenn OOO 3apauna «M3mepenue 1IMHbI

CBETOBOM BOJIHBI C TOMOIIBIO Kojiell HproToHay,
crein  OOO 3aphuna «YcTaHOBKA JJid
VM3y4YeHHUs CIIeKTpa aToMa BOJAOpPOZA U
aTOMOB /IpyTrUx rasoB (MHepTHas rpymnmna) c
NOMOLbI0 AUPAKLIMOHHOW peuieTku» JIP
«M3yuenns cnekrpa atroma Hoy.




VYuebHas nabopatopus
«MexaHHKa U MOJICKYJISIpHAs
¢buzukay», A-114

Crenuanu3upoBaHHOE nabopaTopHoOe
obopyaoBaHue 10 MPOPIITIO TaOOPATOPHH:
YCTaHOBKa naboparopHas "MasiTHUK
YHUBEpCaJIbHBIN", YyCTaHOBKa JabopaTopHas
"MasTHHK HAKJIOHHBIN", YCTaHOBKa
nabopatopHas "MamuHa ATByAa", yCTaHOBKa
naboparopHas "MasTHUK Makcsemna",
ycTaHoBKa  JjabOoparopHas  «OrmpeneneHue
MOMEHTa MHEPLUHUH POTOpA U CUJIbI TPEHUS B
onope, yCTaHOBKa naboparopHas
«Omnpenenenue Bs3koctu MetogoM CTokcay,
ycTaHoBKa  JjabOoparopHas  «OrmpeneneHue
MOMEHTa MHEPLHH Teja U MPOBEPKA TEOPEMBbI
[Ireitnepar, YCTaHOBKa naboparopHas
«Omnpenenenue OTHOIIICHUS MOJISIPHBIX
TeIJIOEMKOCTEHN raza Cp/Cv METOJIOM
aanabaTUuecKoro paclIMpeHus’», MOPTPETHI
YYEHBIX.

VYueOHas nabopaTopus
«DIEKTPUYECTBO u
Maruetusm», A-207

Criennanu3upoBaHHOE JTJAOOPATOPHOE 000PYIOBaHUE
o npoduito 1adopaTopru: yCTaHOBKA
nabopaTopHas « AMIIEpMETp KaK OMUYECKOe
COINPOTUBIICHUE B CXEME», YCTAHOBKA
nabopaTopHasi «BOJIBTMETP KaK OMUYECKOE
COINPOTHUBIICHUE B CXEME», YCTAaHOBKA
nabopaTtopHas «/3mepeHne Toka U HanmpsKeHUsT
Ha COMPOTUBIIEHUSAX, COETUHEHHBIX
MOCJIEZI0BATEIBHO U NapaJlIeIbHO», YCTAaHOBKA
naboparopHas «Onpesenenrne TOpu30HTaIbHON
COCTABJISIFOIIEH WHIYKIIMA MarHUTHOTO TOJIS
3emiuy, yCcTaHOBKA JabopaTopHas
«OmnpeneneHue COMPOTUBIICHUN C TTOMOIIIBIO
MOCTOBOU CX€Mbl YUTCTOHA », YCTAHOBKa
nabopatopHas «I[IpoBepka 3akona Oma u
U3MEPEHHE YAECIbHOTO CONTPOTUBIICHUS »;
Moayib PI19-03 «Onpenenenue OTHOIIEHUS
3apsi/ia AIEKTPOHA K €ro Macce METOI0M
MarHeTpoHay», yCTaHOBKaA JlabopaTopHas
«3ydyenune amnepmerpa U BOJIbTMETPAY,
ycTaHOBKa nabopaTtopHas «[ pamynpoBka
raJlbBAaHOMETPA», YCTAHOBKA TabOpaTopHas
«IKCcTIepUMEeHTAIbHAs TIPOBepKa 3akoHa OMay,
crea OOO 3apHuna «INEKTPUUYECKUE U
MAarHuTHbIE 11enn.OCHOBBI JIEKTPOHUKN :JIP
«Cuna Toka U HanpspKeHHE NpU HapalijieIbHOM
u MOCJIeI0BATEIILHOM COCTMHCHUH
conpotuneHuit», «lloaroroBka u mpoBeneHue
M3MEPEHUH C  TOMONIBIO  MYJBTHMETPAY,
«INEeKTpOU3MEpPUTETbHBIC npuOOpbI u
U3MEpEHU»; «JIMHEHHbIE 2JIEKTPUYECKHUE LIETH
MOCTOSIHHOTO ~ TOKa»;  «ODKCIEPUMEHTAIIbHOE
orpejiefiecHue TMapaMeTpoB JJIEMEHTOB Ilenei
MEPEMEHHOT0 TOKa», «DJEKTpUYECKasl Ielb




IIEPEMEHHOIO TOKa C  IIOCJIEOBAaTEIbHBIM
COCIUHEHUEM DIIEMEHTOB»; «OJIEKTpUYECKast
LEeNb IIEPEMEHHOI0 TOKAa C IapajulelIbHbIM
COECIMHEHHUEM IEMEHTOBY; «/3yueHue 3aKk0OHOB
Kupxroday; «ITocnenoBarenbHOE u
NapajuIe]IbHOE COEIMHEHHUE KOHICHCATOPOBY,
«IlocnenosarenbHoe u [apauIeIbHOE
COCUHEHHE KaTyIlIeK UHIYKTUBHOCTH».
ITopTpers! yuéHBIX.

VYuebHas nabopaTopus
«MexaHHnKa U MOJIEKYJISIpHAs

¢uzuka» A-206

Criennanu3upoBaHHOE nabopaTopHoe
obopynoBanue 1o npoduiTto 1ad0paTOpUn:
ycTaHoBKa  JlaboparopHas — «OrmpeneneHue
koa¢dunreHTa BSI3KOCTH BO3JlyXa
KalUJUISIPHBIM METOJIOM, yYCTaHOBKa
nabopatopHast  «OmpeneneHue  OTHOIICHUS
MOJISIPHBIX ~ TEIUIOEMKOCTell  rasa  cp/cv
METOJIOM  aJ1adaTHYeCKOro  pacIIUpEeHHs»,
ycTaHoBKa  JlaboparopHas — «OrmpeneneHue
MOJIEKYJIIPHOW Ta30BOM MOCTOSIHHOM METOJIOM
OTKA4KH», yCTaHOBKa nabopatopHas
«Onpenenenue YCKOpEHUs CBOOOJHOTO
najeHusl Tela», YCTaHOBKa JaboparopHas
«Onpenenenne cpeHe CUIbl CONTPOTUBIICHUS
rpyHTa TpU 3a0MBaHUM CBaW», YCTaHOBKa
nabopatopHas «Onpenenenue MOMEHTa
MHEPUMU Tela U  TPOBEpPKAa  TEOPEMBI
[IITeiiHepa», NOPTPETHI YUEHBIX

KomnerotepHslii kiace ¢
BbIX0J10M B MHTepHET A-204

Criennanu3upoBaHHas yaeOHas MeOeb,
TCXHHUYCCKHC Cp cICTBa O6yquI/I$I
(KOMIIBIOTEPBI), JIMIEH3UOHHOE MPOrPAMMHOE
oOecrieyenne

CamocTrosTenbpHas
pabora

KomnbroTepHsiii Kj1acc ¢
BbIx0sI0M B UHTEepHET B-6002

CreunanusupoBaHHas yuyeOHas mebenb Ha 30
IMOCaJIOUYHBIX  MECT, 30  KOMIBIOTEPOB,
TEXHUYECKHUE CpeACTBa OOydeHUs: (MyJIbTHME-
JUWHBIA  TPOEKTOP, KOMMBIOTEp (HOYTOYK),
9KpaH), BUJICOKAMEDHI, IPOrpaMMHOE




o0ecrieueHne

CrneunanusupoBaHHas MeOelb, KOMIIbIOTEpHAas
TEXHHMKA C BO3MOXHOCTBIO BbIX0oza B IHTEepHET
u obecrieuenueM nocrymna B DMUOC, skpaH,
MYJIbTUMEIUNHBIN IPOEKTOP, IPOTPaAMMHOE
o0ecrnieueHue

YuTansHbIN 321
OUOIUOTEKHU

7. OCO0eHHOCTH OPraHU3alUN 00Pa30BATEILHOM eATEeJIbHOCTH ISl JIUIL C
OrpaHN4Y€HHBIMHU BO3MOKHOCTAMU 3I0POBbS U MHBAJIU/I0B

JIuna ¢ orpaHMYEHHBIMA BO3MOXKHOCTSIMU 3710poBbs (OB3) 1 MHBaIMIbl UMEIOT
BO3MOKHOCTb OECHpENSITCTBEHHO IEPEMEIAThC M3 OJHOI0 Y4eOHO-1a00paTOpHOTo
KOopIyca B JpYrod, HOJHATHCS Ha BCE 3TaXU Y4eOHO-IAOOPAaTOPHBIX KOPIIYyCOB,
3aHUMaTbCd B YYE€OHBIX W HHBIX [IOMEIIEHUSIX C Y4YETOM OCOOEHHOCTEH
NCUXO(U3UUECKOTO PA3BUTHS U COCTOSIHUS 37I0POBBS.

Jist o6ydenust mun ¢ OB3 v MHBaNWAOB, MMEIOIIMX HApYLIEHUS OMOPHO-
JBUTATEJIBHOTO anmapara, 00ecleyeHbl yCIOBHUs OECHpPENsITCTBEHHOTO JIOCTyIa BO
Bce yuyeOHble noMenieHus. MHpopmanys o cnenuanbHbIX YCIOBUSAX, CO3JaHHBIX AJIS
oOyuatronmmxcs ¢ OB3 u wuHBamuAoOB, pa3MmelnieHa Ha caldTe YHUBEpPCUTETa
www//kgeu.ru. meercst BO3MOKHOCTb OKa3aHHUSI TEXHUYECKON ITOMOIIM aCCUCTEHTOM,
a TaKKe YCIIYT CypJOIEPEBOTUUKOB U TH(PIOCYPAONIEPEBOAUUKOB.

Jlig anantanuu K BocnpusTHio Junamu ¢ OB3 v uHBanugaMu ¢ HapyleHHbIM
CIIyXOM CIIPaBOYHOTO, y4eOHOro MmaTepuana MO JUCHUIUIMHE 00ecrednBaroTCs
CJIEIYIOILUE YCIIOBHUSA:

- JUIs JTy4dlIe OpUeHTally B ayAUTOPUU, TPUMEHSIFOTCS] CUTHAJIbI OMIOBELLEHUS
O HayaJie ¥ KOHIIE 3aHATHSA (CIIOBO «3BOHOK» IMUILIETCS HA JJOCKE);

- BHUMaHue cia0ocnblIamero o0Oy4Yaromierocss MNPUBJIEKAETCS MeJarorom
YKECTOM (Ha IJIEYO KIJIAJETCS pyKa, OCYIIECTBISECTCS HEPE3KOE MOXJIONbIBAHUE);

- pazroBapuBasi ¢ OOy4YarIIMMCS, NEAAroruuyeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKMMHU TMPEMIOKEHUSAMHU, OO€CreunBasi BO3MOMXHOCTb
YTEHUsI IO TyOam.

KommneHncanuss 3aTpyAHEHM pPEYEBOrO M HWHTEIEKTYaJbHOTO Pa3BUTHS
ciadociblIammux 00y4aroumxcsi IPOBOAUTCS MTyTEM:

- UCTIOJIb30BAHUS CXEM, IMarpaMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3EHTAINH C
TUIIEPCCHIIIKaMU, KOMMEHTUPYIOIKUMHU OTEIbHbIE KOMIIOHEHThI U300paKEeHUS;

- peryJIIpHOTO TPUMEHEHHUS YNpaXHEHWH Ha rpaduueckoe BbIICICHUE
CYILLIECTBEHHBIX MPU3HAKOB IPEIMETOB U SBJICHUII;

- obecriedeHs BO3MOXKHOCTH JUJIsi  OOYy4arollerocss MOJIyYduTh aJpeCcHYIO
KOHCYJIBTAIIMIO 10 3JIEKTPOHHOM MOYTE [0 MEpe HEOOXOAUMOCTH.

Jlist anantanuu K BocnpusaTuio muuamu ¢ OB3 v uHBanuaaMu ¢ HapyeHUsIMU
3peHus CIIPaBOYHOTO, y4eOHOTO, IPOCBETUTEHCKOTO Marepuana,
MPEeIyCMOTPEHHOTO0 00pa30BaTeIbHOW MPOrpaMMoOi M0 BbIOPAHHOMY HaIlpaBJIEHUIO
MOATOTOBKH, 00ECIIEYUBAIOTCS CIEIYIOLIUE YCIOBUS:

- BEJIeTCs ajanrtanus oQpUIMAIBHOrO caidTa B ceTu IHTEpHET ¢ y4eTOM 0COOBIX
NOTPEOHOCTEN MHBAJIUOB 110 3PEHUI0, 00ECIIEUNBAETCS HATMUUE KPYTTHOIMIPU(PTOBOK
CIPaBOYHOM MHGOPMAIINH O PACTIMCAHUH YUCOHBIX 3aHSITHIA,



http://www.kgeu.ru/

- IEIarOrMYeCKUii  pabOTHUK, ero cobeceqHUK (MpU HEOOXOIUMOCTH),
MPUCYTCTBYIOIINE HA 3aHSATHH, MIPEACTABIIIOTCS 00YUYAIOIMUMCS, TP 3TOM KaXKIIbIi
pa3 Ha3bIBACTCS TOT, K KOMY TIeIarOTHYECKUii paOOTHHUK oOpaliaercs;

- IEUCTBHUSI, JKECThI, MEPEMEIICHUS MEJarOrHIecKOr0 pabOTHUKA KOPOTKO H
SICHO KOMMEHTHUPYIOTCS;

- meyaTHas wWHOPMANMs TPEAOCTaBIsAeTCS KpynmHbIM Impudrom (ot 18
MTyHKTOB), TOTAJTLHO 03BYYHBACTCS;

- obecrieunBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEIIEHHOCTH TTOMEIIEHUH;

- IPEIOCTABIISICTCS. BO3MOXKHOCTh HCIIOJIB30BaTh KOMIIBIOTEPHI BO BpeMs
3aHSATUN U MPABO 3aIUCH 00BSICHEHUH Ha TUKTO(MOH (110 JKEJIAaHUIO 00YYarOITUXCs).

dopma TpOBEACHHUA TEKyIIeH M MPOMEXKYTOYHOW aTTecTallud  JJIs
oOyuaroruxcs ¢ OB3 u MHBAJIMOB ONpeneNnsieTcs MeaarornyeckuM paboOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM IiaHoM. [Ipu HeoOxoammoctu obydaromemycs ¢ OB3,
WHBATUIY C YYETOM MX WHIAUBUAYATbHBIX NMCUXO(PU3NUECCKIX OCOOCHHOCTEH TaeTcs
BO3MOKHOCTH TIPOHTH MPOMEKYTOUYHYIO aTTECTAllMI0 YCTHO, MIChbMEHHO Ha Oymare,
MMMCEMEHHO Ha KOMITBIOTEpE, B (popMe TECTUPOBAHMS | T.II., JTHOO MPEIOCTABISETCS
JOTIOJTHUTEIHHOE BpEeMS 71l TIOJITOTOBKH OTBETA.

8. MeToauyeckue peKOMeHAAIMM /ISl MpenojaBaTeseid M0 OpraHu3amuu
BOCIIMTATEJHbHOH PA0OTHI ¢ 00YYAKOIIMMHUCH.

Meroanueckoe obecrieueHre npouecca BOCIUTaHNu 00y4YaroIUXCsl BbICTYIAeT
OJHUM U3 OMpenessionmx (QaKkTOpoB BBICOKOTO KadecTBa  0OOpa30BaHUA.
[IpenogaBaTens By3a, IEMOHCTPUPYS BBICOKHUA TPO(ECCHOHATU3M, JPYAULHIO,
YETKYI0 TPaXKIaHCKYIO TMO3HIINI0, CAMOANCIUILINHY, TBOPUECKUN MOAXO B PEIICHUH
npodeCCUOHANIBHBIX 3a/lady, B XOJ€ 00pa30oBaTeIbHOrO Mpoliecca CIOCOOCTBYET
GbopMHUPOBAHUIO TAPMOHUYHON JTUUHOCTH.

[lpu peanuzanuu AUCIHUIUIMHBI TPEMOJIaBaTelIb MOXET HCIOJIb30BaTh
CJIETYIOME METOJIbl BOCTIUTATEIbHON PaOOTHI:

- MeToibl (hOPMHUPOBAHUS CO3HAHUSI JTUYHOCTU (Oecena, AMUCIYT, BHYIICHHE,
WHCTPYKTaX, KOHTPOJIb, OOBSICHEHUE, TpPHUMEpP, CAMOKOHTPOJb, pPAacCKa3, COBET,
yoexKaCHUE U Ip.);

- METOJBl OpraHu3alliu ACSITEIBHOCTH M (POPMUPOBAHUS OIBITA TOBEICHUS
(3amanue, OOIIECTBEHHOE MHEHHE, IIearoruyeckoe TpeboBaHUE, TOpYyUYCHHE,
NpUydYeHne, CO3aHNe BOCIIMTHIBAIOIINX CUTYAIMi, TPEHUHT, YIIPOKHECHHE, U JP.);

- METOABl MOTHBAIMH NEATEIHLHOCTH W TMOBEACHUS (0J0O0pEeHHe, MOOIIpEeHne
COLIMAJbHONW aKTUBHOCTH, TOPHIIAHWE, CO3/IaHHME CHUTYyallud yclexa, CO3JaHue
CUTYAIIMH JIJI SMOIIMOHATLHO-HPABCTBEHHBIX TIEPEKUBAHUIN, COPEBHOBAHUE U JIP.)

[Ipu peanmu3anmuy  JUCHUIUIMHBI  MPEMOAABATeNIb  JOJDKEH  YYUTHIBATh
CJIETYIONTME HATIPABJICHUS BOCIIUTATEIILHON JACSITEIHHOCTH:

I'padxxcoanckoe u nampuomuueckoe ocnumanue:

- popMupoBaHHE y OOYYAIOUIMXCS IIEIOCTHOTO MHPOBO33PEHUS, POCCHICKOM
UJICHTUYHOCTH, YBOKEHUS K CBOEH CeMbe, OOIIECTBY, TOCYIAPCTBY, IPUHSITHIM B CEMbE U
00IIIeCTBE JyXOBHO-HPABCTBEHHBIM M COIMOKYIIBTYPHBIM IIEHHOCTSIM, K HAIIMOHATBHOMY,
KyJbTYypHOMY U HCTOPHMYECKOMY HACIIEAWIO, (OPMHUpPOBAHHE CTPEMJICHUS K €ro
COXPaHEHUIO U Pa3BUTHIO;



- popMupoBaHKE y 00y4aIOIIMXCSl AKTUBHOW IPa’KIAHCKOM MO3UIMH, OCHOBAaHHOM
Ha TPAJULMOHHBIX KYyJIETYPHBIX, JYXOBHBIX M HPABCTBEHHBIX LIEHHOCTSAX POCCUMCKOIO
oOmecTBa, /s TOBBIIICHUS CIOCOOHOCTH OTBETCTBEHHO PEalIM30BBIBATH CBOH
KOHCTUTYIIMOHHBIE NIPaBa U 00S13aHHOCTH;

- pa3BUTHUE MPABOBOM U MOJUTUYECKON KYJIBTYPbl OOYYarOIIMUXCS, pAaCIIUPEHHE
KOHCTPYKTUBHOI'O y4YacTHSl B IIPUHATHM PELICHHUW, 3aTPArvBaIOIIMX HUX IpaBa U
MHTEPECHI, B TOM UYHKCJIE€ B PA3IUYHBIX opMax caMOOpraHU3alluU, CaMOYIIPaBICHHUS,
0O0I1eCTBEHHO-3HAUUMOM J1€ATEIbHOCTH;

- popMupOBaHME MOTHBOB, HpPAaBCTBEHHBIX W CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIOUIMX  IPOTHUBOCTOSTH  OJKCTPEMHU3MY,  KceHopoOuw,
JUCKPUMUHALIMM 10 COLUUAJIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM, HallMOHAJIbHBIM
IpU3HAKaM, MEXITHHUUECKOH M MEXKOH(PECCHOHAIBHONM HETEPIUMOCTH, APYTUM
HEraTUBHBIM COLIMAJIBHBIM SIBIICHUSM.

Llyxoeno-upascmeennoe eocnumanue:

- BOCIIMTAHWE YYBCTBA JOCTOMHCTBA, YECTM M YECTHOCTH, COBECTIIMBOCTH,
YBAKECHUS K POAUTENSAM, YUUTEISIM, JIFOASAM CTAPIIErO MOKOJICHHUS;

- popMHUpOBaHUE TPUHLUIIOB KOJJIEKTMBM3MAa M  COJIMJIAPHOCTH, JyXa
MUJIOCEpAUsl U COCTpAJaHusi, NPHUBBIUKK 3a00TUTHCS O JIIOJAX, HAXOISAIIMXCA B
TPYAHOW )KU3HEHHOU CUTYAIVH;

- popMUpOBaHUE COIUAAPHOCTH U YYBCTBA COLIMAIBHONW OTBETCTBEHHOCTH IO
OTHOILLICHMIO K JIIOJSM C OTPaHUYECHHBIMU BO3MOKHOCTSMU 340POBbs, IIPEOAOJICHHUE
IICUXOJIOTUUECKUX OapbepoB IO OTHOUICHHIO K JIOJASM C OrpaHUYEHHBIMU
BO3MOKHOCTSIMU;

- popMupoBaHHE SMOILMOHAIBLHO HACBIIIEHHOTO M JIyXOBHO BO3BBIIIEHHOTO
OTHOUIEHUSI K MUPY, CIOCOOHOCTH U YMEHUS TepelaBaTh JPYyTUM CBOM 3CTETUYECKUMN
OIIBIT.

Kynemyprno-npoceemumenvckoe eocnumanue:

- popMHUpOBaHUE ICTETUUECKON KapTHUHBI MUPA;

- popmupoBaHue yBaXXEHHUS K KyJIBbTYPHBIM IIEHHOCTSM POJHOTO TOpojia, Kpasi,
CTpaHBI;

- MOBBINICHUE TIO3HABATEILHOW aKTUBHOCTH O0YYaIOIIUXCA.

Hayuno-obpazosamenvnoe éocnumanue:

- popmupoBaHue y 00yyaromuxcs HAyYHOTO MUPOBO33PEHMUS;

- popmMupoBaHUE YMEHUS NOTy4aTh 3HAHUS;

- popMupoBaHuE HABBIKOB aHajM3a M CHHTE3a MH(OpMALMH, B TOM 4YHCIE B
npodeCCHOHAIBHOM 001acTH.



BHocuMBble HI3MeHEeHNsI M YTBEPKAeHUS HA HOBbII yU4eOHbIN roj

BHocuMbIe U3MeHeHHUs U YTBEPKACHUSA HA HOBBIIl yqeﬁHLIﬁ roja
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1 3.5 [19.03.2026 | B CBSI3U ¢ | P.P.XycuytaunoB | C.O.I'anoneHko
BBEJICHUEM B | [Ipotokos Ne§ ot
AKCILTyaTalulo  HO- 19.03.2026
BOTO JJaOOPaTOPHOTO
o6opynosanus OO0
«3apHu1a» BHECEHBI
U3MEHEHHS B TEMaTU
Yyeckuil TuiaH J1abo-
paTOPHBIX PaboT.
2 15.1.2 |19.03.2026 | Jo6aBnena P.P. XycuytaunoB | C.O.I"'amoHeHKO
JIOTIOJTHUTEIILHAS IIpotokos Ne8 ot
auteparypa: m. 18, 19.03.2026
m.19.
3 6 |19.03.2026 | [lo6aBineno HOBOE P.P. Xycaytaunaos | C.O.I"'anmoHeHKO
nabopaTopHoe [TpoTokon Ne§ ot
obopynoanue OO0 19.03.2026

«3apHUIA.




IIpunooicenue k paboueti
npozpamme OUCYUniunbsl

MHWHUCTEPCTBO HAVKH U BBICILIET'O OFPA3OBAHU ST POCCUMCKOM OEJIEPAIIN
@l DenepajibHOE TOCYIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/ibHOe
yupe:kleHue Bbiciero o0pa3oBaHus
«KA3AHCKHWM T'OCYJIAPCTBEHHBIA SHEPTETUYECKHA YHUBEPCUTET»
(®PI'bOY BO «KI'2Y»)

KI'2Yy

OLHEHOYHBIE MATEPHUAJIbBI
10 JUCUMIINHE

b1.0.13 ®usuxka

r. Kasans, 2023



OueHouyHble MaTepuaibl MO AUCHUIUINHE, NMPEIHA3HAYEHHbI I OLECHHUBAHUS
pE3yIbTaTOB 00YUEHHUS Ha COOTBETCTBUE HHANKATOPAM JOCTKCHUSI KOMIICTCHITHIH.

OrneHnBaHWe pe3yJbTATOB OOYYCHHS TIO0 IUCIMIUIMHE OCYIIECTBIISCTCS B
pamkax Tekyuero koHtpoiist (TK) u npoMexyTodHOM aTTecTaluu, IPOBOJUMBIX IO
OoabHO-perTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi kKapra

Cemectp 1
PelituHroBBIE MOKA3aTEIN
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Paznen 1. «OcHOBBI TK1 15-
KJIACCHYEeCKOM U 15 | 0-15 30 15-30
PEJIATHBUCTCKON MeXaHHKI
Tect 10
Otyet no nabopaTopHOl paboTe 5
(OJIP)
Ormpoc 1o pazaenam (TeMam) 0-10
Pedepat (Pdp) 0-5
Pa3nen 2. «MoJiekyJsipHast TK2 20 |0-15 20- 90-35
(pu3uKka u TEPMOANHAMHKAY 35
Tect 10
Otuer o naboparopHoit pabote 10
(OJIP)
Ormpoc o pazaenam (TemMam) 0-10
Pedepat (Pdp) 0-5
Pa3nen 3. «JeKTpUYECTBOY TKS 20 |0-15 23%_ 20-35
Konrponbnas padora (KHTP) 10
Otuer o naboparopHoit paborte 10
(OJIP)
Omnpoc no pazzenam (Temam) 0-10
Pedepar (Pdp) 0-5
IIpome:xxyTOYHAsA aTTECTALMA OM 0-45
(3x3amen) 1
B nucemenHoit popme no 0-45
ometam




Cemectp 2
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TK4 15-
Paznen 4. «MarneTuzm» 15 | 0-15 350 15-30
Tect 10
Otuer o naboparopHoit pabore 5
(OJIP)
Ormpoc 1o pazaenam (TemMam) 0-10
Pedepar (Pdp) 0-5
TK5 20-
Pa3nen 5. «OnTuka» 20 |0-15 35 20-35
Tect 10
Otuer o naboparopHoii pabore 10
(OJIP)
Ormpoc 1o pazaenam (TeMam) 0-10
Pedepat (Pdp) 0-5
Pa3gen 6. «DnemMeHTHI TK6 20
KBaHTOBOM (u3UKU. OCHOBBI 20 |0-15 35 20-35
aTOMHOH U AepHON (PUBUKN»
Konrposbnas padota (KHTP) 10
Otyet o nabopaTopHOit paboTe 10
(OJIP)
Ormpoc 1o pazaenam (TeMam) 0-10
Pedepar (Pdp) 0-5
IIpome:xxyTouHas aTTecTAMA oM
0-45
(3x3amen) 2
B v
MUCbMEHHOHU opMe 1o 0-45
ometam

2. OueHOYHbIE MATEPHAJIBI TEKYIIIEr0 KOHTPOJISI U IPOMEKYTOUHOM aTTecTaluu
[1Txaa olleHKH pe3yJIbTaTOB OOYUYEHUS MO AUCIUILIINHE:

3arianu- YpoBeHb chOpMUPOBAHHOCTH
Kon Kon POBaHHBIC WHJIUKATOpa KOMIICTCHITUH
KOMIIe- | WHIAMKATOpa PE3yJIbTATHI Beicokuit | Cpennnit Hmxe e
TEHIUH | KOMIIETCHUUN 00yueHHsI 1O CpeIHero
aucuuminee ot 85 mo 100 ot 70 10 84 | ot 55 10 69 | 0T 0 10 54




IIxaa oneHUBaHUA

HEY10B-
OTIIMYHO XOopouro YHOBIICT- JICTBOPU-
BOPUTCIILHO TeIBHO
3a4TEHO HE 3a4TCHO
3HATh:
OCHOBHEIE YDOBCE{I: Y})OBCE{I: Munuman YpOBeffb
dusnueCcKHe 3HAHUU B 3HAHUU B BHO 3HaHUU
i —— 00BeMe, obbeMe, | momycTuMm HIDKE
3aKOHBI; OC- COOTBETCT | COOTBETCT LI MUHUMAT
HOBHBIE BYIOLIEM BYIOIIEM YPOBEHB BHBIX
dusnueckue Be- | POTPAMM | TIPOTPAMM | spapyit Tpe69BaH
JIWYMHBI 1 KOH- | © €, IMECT 1MeeT i,
CTAHTHI, HX MOJITOTOBK MECTO MECTO UMEIOT
onpenenenne n | oe3 HECKOJIBKO MHOL'O MECTO
CJTMHMUIIBI H3Me- ommboK HErpyOBIX HerpyGbIX rpyObIe
. ommboK OLIMOKHU
PEHHA, OHIMOOK
YMETh:
IIponemon | IIpogemon | IIpoaemon | Ilpu
CTPHUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUU
bl BCE bl BCE BI CTaHaapT
OCHOBHBIC | OCHOBHBIC | OCHOBHBIE | HBIX
YMEHUS, YMEHUS, YMCHHSI, 3a/1a4 He
pEIIeHbI pEIIeHbI peILIEHBI IPOJEMOH
BCE BCE TUTIOBBIC | CTPHPOBA
OCHOBHBIE | OCHOBHBIE | 3aJla4H C HBI
MpUMEHSITh pu- | 3a7auu, 3a/1a4u ¢ HErpyObIM | OCHOBHBIE
3HUKO- BBHITIOJTHEH | HETPyOBIM | U YMCHHSI,
MaTeMaTHYeCKH | bl BCE u OIIMOKaMHU | UMEIOT
OIIK-3 OIIK-3.2 i anmapat, pu | 3a/laHus B | OMMOKaMH | MECTO
pelIeHnn MIOJTHOM : BBITIOJTHEH | TpyObIe
npodeccuoHans | o0beme BBINIOJIHEH | bI BCE OIINOKHU
HBIX 337249 Bl BCC 3aJIaHus,
3aJjaHusl B | HO HE B
MTOJTHOM TIOJTHOM
o0BeEME, o0BeME
HO
HEKOTOPBI
ec
HejoYeTa
MU
BIIQJIETh:
METOAaMH1 ITIponemon | Ilpone- HNwmeercs | He npo-
aHanm3a u CTPUPOBAH | MOHCTPU- | MUHH- JIeMOH-
MOJIETTUPOBa- bl HABBIKUA | POBaHBI MaIbHBIA | cTpup
HUS, npu 0a3oBble Habop OBaHEI 6a-
TEOPETUYECKOTO | PEIICHHH | HaBBIKK HABBIKOB | 30pLIe
u HECTaHJap | MpH TUIS HABBIKH
IKCITIEPUMEHTAT | THBIX PEMICHAM | PEMICHUS | 1y,
BHOTO 3anad, CTAHIAPTH | CTAHMAPTH | noropyry
WCCIICTIOBAHUS BBITIOJTHE- | BIX 3a7a4, | bIX 33jad, ——
MIpH pelIeHUn HUU GU3U- | BBHIIIOJHE- | BBINOJIHE-
npoeCcCuoHaIb | YeCKUX HUM pusu- | HUS Pusu- HbIX
HBIX 33Ja4 DKCIIEPH- | YECKHUX YECKUX safad,




MEHTOB, OKCHEpHU- | AKCHEPHU- | BEIMOJIHE-
00paboT- | MEHTOB, MEHTOB, uust Qhu-
KW U 00paboT- | 00paboT- | 3pyeckux
UHTEP- KU U KU U JKCHepu-
npeTanuy | UHTEp- UHTEp- MEHTOB
9
X PE3yJib- | IPETALMK | NPETAUMK | 60aG0T-
TaTog 0e3 | X PE3yib- | UX PE3YIb- | prvpr e
OIMOOK M | TaTOB C TaTOB C Tepripeta-
HE/IOUETOB | HEKOTOPHI | HEKOTOPHI
1112058704
MH MU
pe3ynbTa-
HeloueTa | HeloudeTa
TOB,
MH. MU
UMEIOT
MECTO
rpyobie
OIHUOKH.

OlleHKa «OTJHMYHO» BBICTABISACTCS 3a BBITIOJIHEHUE KOHMPOJIbHLIX pabom u
MmecmoeBulX 3a0anull 8 cemecmpe 6e3 ouuboK U Hedouemos, 21yO0Koe NOHUMAaHue u
VMeHue NPpUMeHsms Gusudeckue 3aKoHbl 0N peuleHus 3a0a4 meopemuiecKolo,
9KCNEePUMEHMANbHO20 U NPUKIAOHO20 Xapakmepd, NOJHble U COO0epIHcameibHble
omeemsl HA 8ONPOCHL Obulema (meopemudeckoe u npakmuieckoe 3adanue);

OreHKa «XOPOI0» BBICTABISICTCS 32 BBITIOJHEHUE KOHMPOIbHBIX pabom u
MmecmoBviX 3a0aHUll 8 cemecmpe ¢ MUHUMATbHLIMU OWUOKAMU U Hedouemamu,
NOHUMAHUEe U YMeHUue NPUMeHAMb u3udeckue 3aKOHbl OJisl peuleHus 3a0ay
meopemu4ecko20, IKCNePUMEHMAIbHO20 U NPUKIAOH020 Xapakmepd, 00CMAamoyHO
NOJNIHblE U coO0epicamelibHble Omeenbvl Ha 80NPOCyl bOulema (meopemudeckoe uiu
npakmuyeckoe 3a0anue);

OmeHka  «y/AOBJIETBOPUTEJIBHO»  BBICTABIIICTCS  3a  BBHITIOJIHCHHUC
KOHMPOIbHbIX pabom u mecmoegulx 3a0aHull 8 cemecmpe ¢ OONbUUM KOTUYECMBOM
OWUDOK U HeOd0uemos, MUHUMAIbHLIL HAOOP HABLIKO8 BbINOJHEHUS (DUUYECKUX
IKCNEPUMEHIMO08, 00pabOMKU U UHMEPNPEeMayul ux pe3yibmamos.

OrneHKa «HEYA0BJETBOPUTEIbHO» BBICTABISIETCS 3ad ClAO0Oe U HenoJHoe
BBITIOJIHEHUE KOHMPOIbHBIX pabom 6 cemecmpe U OMCYmcmeue MUHUMATbHBIX
HABLIKOB BLINOJIHEHUS. (PUIUUECKUX IKCNEPUMEHM 08, 00pabomKu U UHmepnpemayuu

Uux pes3yibnamaoe.

3. IlepeyeHb O1LIEHOYHBIX CPEICTB
KpaTkass xapakrepucTuka OLEHOYHBIX CPEJICTB, UCIIOIb3YEMBIX IIPU TEKYILEM
KOHTpPOJIE YCIEBAaEMOCTH M MPOMEXKYTOUHOM arTecTaluu OO0y4aroumierocss Io

JUCHUTIIINHE:
Haumenosanue
Ornrcanue O1EHOYHOTO
OLIEHOYHOT'O Kparkas xapakTepucTika OLIEHOYHOTO CPEeICTBA cpencTBa
CpeACTBA p
KonTposibHas CpencTBo NMPOBEPKH YMEHUN MNPUMEHATH MOJTYYEHHBIE Kommiekt




pabota (KutP) 3HaHUA I PELICHMs 3a4ad ONPEIEICHHOIO THIA II0 KOHTPOJIBHBIX

TEMC UJIK pa3acity Sa,Z[aHI/Iﬁ o OmyeTaM

Cucrema

Tect (Tecr) IIO3BOJISIIOIIAS aBTOMAaTU3HPOBATh poueaypy
M3MEPEHUs YPOBHS 3HAHHUN U YMEHHI 00y4aromerocs

CTaHJAPTU3UPOBAHHBIX 3a/1aHM, KOMILICKT TeCTOBAIX

3aIaHUN

[Tepeuens 3a1aunii U
BOIIPOCOB ISt

Otuer o Bremonaenne  maGoparopHoit  paboTel,  00paboTka
nabopaTopHOU pe3ynbraroB  dkcrepuMeHta. OdopmieHue  oTdeTa, SAIHTb! .
pabote (OJIP) 3alIUTa Pe3yJIbTaTOB JJA00PATOPHOU PabOTHI IO OTYETY HaGopaTopHoit
paboThI, IepevYeHb
TpeOOBaHUH K OTYETY
Onpoc no 3HaHWE OCHOBHBIX MOHITUI [Iepeuenn
paznenam TeMbI/pa3iena/ I CIUTITHHB oTpeeNeHu i
(Temam) OCHOBHBIX TTOHATHI
TEMBbI/ TUCIIATLITHBI
[IpomykT  caMOCTOSATENBHOW  pabOThl  CTYICHTA,
MIPEICTaBISAIONINI  cO00M  KpaTKoe M3JI0KEHHE B
Pedepar (Pdp) MUCBMEHHOM  BHUJAE  MOJYYEHHBIX  pe3yiabTaToB | TeMsl pedeparoB

TEOPETUYECKOI0 aHalW3a OIPEIEICHHONM HAay4YHOU
(yueOHO-HCCIIeJOBATENBCKON ) TEMBI

COCTOAT

OI_IGHOLIHBIG MaTCpHralibl, BBIHCCCHHBLIC Ha JK3aMCH, HepequL

us3 9K3aMCHAIIlMOHHBIX OueToB C | TCOPCTUYCCKUX

DKk3aMeH TCOPECTUICCKHUMHU BOIIpOCaMH u 3aJlaHUsAMHA | BOIIPOCOB U

YMEHMM.

IMPAKTUYCCKOr'o XapaKTepa AJId NPOBCPKU MPAKTUUCCKUX | KOMIIJICKT TUITOBBIX

3agaq

4. IlepeyeHb KOHTPOJIBHBIX 3alaHUNl WM HHbIE MAaTepHAJbI,
Heo0XoaAMMBbIe ISl OLEHKH 3HAHUM, YMEHUN M HABBIKOB, XaPAKTEPU3YIOLIHMX
JTanbl POPMUPOBAHUS KOMIIETEHIMIA B IIpoLecce 0CBOCHHUS JUCHMIIHHbBI
[Tposepsiemas komnerenuus: [Iposepsiemas komnerenmms: OIIK-1, OITK-1.2

Ilpumep 3a0anus

Jusa rekymero kourpoJs TK1:

TecT

Bonpoc

BapuaHm bl omeema

[Tpu abcomoTHO HEynpyrom
y/ape BBIMOJIHAETCS:

TOJIBKO 3dKOH COXPAaHCHUS UMITYJIbCA

TOJIBKO 3aKOH COXPAHEHHMs TOJTHOW MEXaHWYECKOW YSHEPT U

TOJIBKO 3dKOH COXpPaHCHHA MOMCHTA UMITYJIbECA

U 3aKOH COXpaHCHHA HMITYJIbCA, WU 3aKOH COXPaHCHHA MMOJTHOU
MEXaHH4YeCKOI OHCPTHUNU

Cuna, pgelcTByromas Ha
TEJIO0, HE COBepIIaeT padoTy,
€CJIU:

CHJIa MnapajiCibHa HAITPAaBJICHHUIO IICPEMCIICHUA

CHJIa aHTHUIIApAJIJICIIbHA HAIMPABJIICHUIO IICPCMCIICHUS

TCJIO ITIOKOUTCA

CWJIa HampaBlieHa TM0J TYyObIM yIJIOM K  HampaBlIEHUIO
IepEMELCHUS

Pannyc-Bexrop,
MIPOBEJICHHBIN U3 HaYalla
KOOPJIMHAT B JIaHHYIO TOUKY
II03BOJISIET ONPEIEIUTh

MECTOHAXOXXJIEHUE TAaHHOU TOUYKU

HOJIOKEHNE TaHHOW TOYKU

paanyc KpUBU3HBI TPACKTOPUU JIBHXKEHUS] TOUKU

BEKTOPHYIO CYMMY CHJI, IPUJIOKEHHBIX K JAHHOU TOYKE




OTtuer no s1aboparopHoii padore (OJIP)

VYkazanus 1mo opopMIICHHIO OTYeTa K JJaOOpaTOpHOU pabdoTe.

Otder odopmisieTcss KaXIbIM CTYJISHTOM HWHIWBHIyaJbHO U  JIOJDKCH
COJIep)KaTh: HOMEP W Ha3BaHHE PaOOTHI, eI PabOTHI, JaTy BBITOJHEHUS, KPATKOE
OITCaHHE TCOPUU  HM3y4aeMOTo  BONPOCA, OCHOBHBIC  XapaKTCPUCTHKHU
U3MEPUTEIIbHBIX MPUOOPOB, 3aIUCH PE3yJIbTATOB MPSIMBIX W3MEPEHUN W pacuyeToB
KOCBEHHBIX HM3MEpEHUH, OPOPMIICHHBIC B BHUC TaOJHUIIBI, TPAaQHUKU ITOJYICHHBIX
3aBHCHUMOCTEeH (ecmu  TpeOyroTcsl), 3amucCh BBIYUCICHUH, MPUBOIANINX K
OKOHYATEILHOMY pe3yJbTaTy, pacueT OIMWOOK W3MEPeHHH W OKOHYATEIHHBIN
PE3YNBTAT C YKa3aHUEM OIIMOKHA N3MEPEHUS, BHIBOIBI.

Bce rpaduku mODKHBI OBITH BBITIOJIHEHBI Ha MUJUIMMETpOBOM Oymare. [lpu
pacderax HEOOXOIUMO HCIIOIh30BaTh eAUHUIIBI cucTeMbl CU.

K kaxmoit ymabopaTopHOi pabOTE CONEPKUTCS TMEpeueHb BOMPOCOB IS 3aIIUTHI
nabopaTopHOI pabOTHI.

Ipumep: JlaGoparopnas padora USMEPEHUE YCKOPEHHMA CBOBOJIHOI'O
[MAJIEHW A C IIOMOIIBIO MATEMATHUYECKOI'O MAATHUKA
KoHTpoJsibHbIE BONIPOCHI:

1. KakoB BUJ 3aKOHA TapMOHMYECKUX KOJICOaHUI MasiTHUKA?

2. Uto Takoe koJjeOaHus? CBOOOJHBIC KoJieOaHUsI? TapMOHUYECKUE KoJieOaHUs?
MIEPUOANYECKHE MPOLIECCHI?

3. JlaWite ompencneHus aMIUIMTYAbI, (a3pl, Tepuoaa, YacTOThI, UKINYECKOM
4acTOTHI KOJIEOaHUS.

4. BeiBeaute (GopMyIbl sl MEPUOAOB KOJIEOAHUN TPYKUHHOTO, (U3HUECKOTO H
MaTeMaTUYECKOr0 MasiTHUKOB.

5. Kak 3aBucut BennurHa ¢ OT reorpagpuieckoil mupoThi?

6. [IpuBenuTe MPUMEPHI MPAKTUIECKOTO MUCTIOIb30BaHMS KOJI€OaHUN MasTHUKA.

Omnpoc mo pasaenam (Ttemam):

AOCOIIOTHO TBEPJIOE TEINO;

Ckopoctb (muddepenimansaas Gopma);

Yckopenune (muddepenimanbaas Gopma);

TaHreHMaIbHOE U HOPMaJIbHOE YCKOpeHus ((hopMyJibl);

Bropoii 3akon Hetotona (onpeaenenne u popmyina);

Nmmynse (onmpenenenue u hopmyna);

PaGota (onpenenenue u dhopmya);

3aKOH COXpaHCHHUs MOJHON MEXaHHUYECKOM dHepruu (onpeaesneHue u hopmyJa);
3aKOH COXpaHCHHs MOMEHTa UMITyJibca (ompeaenacHue u Gpopmya);

10 Teopewma Illteitaepa.

CoNOOTR~ODE

Pedepar (Pdp)
Temsbl pedepaTos:

1. JIBuxeHue, Kak popMa CyIliecTBOBaHUS MaTEPUH;



. 3aKOHBI KHUHEMATUKU MEXaHUYECKOTO IBUKEHUS U CBSI3b MEX]Ly HUMH;

. JleiicTBrE cuiI B 3€MHBIX YCIOBUSX;

. MexaHn4eckoe IBU’)KEHHE B HEMHEPLUAIbHBIX CUCTEMAaX OTCUETA,;

. Tpenue. [1onp3a u Bpena i1 MEXaHUYECKOTO ABUKCHUSA,

. 3aKOHBI COXpaHEeHUs - PyHIaMEHTAIbHBIE 3aKOHBI TIPUPO/IBI;

. DHeprus — euHasl Mepa Pa3IMYHBIX (OPM JABMXKCHUS U B3aUMOACHCTBUS
MaTepuu,;

8. BoJIHOBBIE ITPOLIECCHI B IPUPOJIE U TEXHUKE;

9. JIBM>KEeHUE TEN B pealIbHBIX Cpelax;

10. O6 ucropuu pa3Butus « Teopuu OTHOCUTEIBLHOCTIY.

~N O\ L B WIN

Ipumep 3a0anus

Jis Trekymero kourpoJs TK2:

Tect
Bonpoc Bapuanmvr omeema

ITepBoe Hayano | Q=AU+A

TEPMOIUHAMUKHU st | Q=0

M30TepMHUYECKOro mpoiecca | Q=AU

MMEET BUI: Q=A

[Tpu TEIUIONPOBOIHOCTH | IEPEHOCA UMITYJIbCA U3 CIIOSI B CIION

MIPOUCXOJSAT IIPOLIECCHI: NepeHoca BHYTPEHHEH SHEpruu B GopMe TETIOThI
BBIPaBHUBAHMS CKOPOCTEH OJIM3JISKAIINUX CIOEB
CaMOIIPOM3BOJIBHOIO BBIPABHUBAHUSA KOHLEHTPAUMM B CMECHU
ra3oB WJIM IJIOTHOCTEM B XUMHUYECKH YUCTHIX ra3ax

[ukn Kapro — o6paTumbIit JIBYX U30XOP U ABYX U300ap

KpYrOBOH IpOLECC, JIBYX U30TEPM U JIBYX anuadar

COCTOSILHAN H3: JIBYX U30TEPM U JIBYX U30X0p
JIBYX U30TEPM U JIBYX H300ap

OTtuer no s1adoparopHoii padore (OJIP)

VYkazanus mo opopmMIIeHHIO OTYETa K JJaOopaTopHOil padoTe.

Otuer odopmisieTcss KaXIbIM CTYJEHTOM HHIMBUIYaJTbHO U  JIOJDKEH
coJepKaTh: HOMEP U Ha3BaHHE PaOOTHI, Ledb PadOThI, 1aTy BBIMOJIHEHHS, KPaTKoe
OIKCaHue TEOPUU  HM3y4aeMOTo  BOMNPOCa, OCHOBHBIE  XapaKTEPUCTHKHU
U3MEPUTENIbHBIX MPUOOPOB, 3aMUCH PE3YJHTATOB MPSIMBIX HW3MEPEHUI U pacuyeToB
KOCBEHHBIX H3MepeHUH, OPOpMIICHHbIE B BHUAE TaOJMUIIbI, TPAPHUKU IMOJTYUEHHBIX
3aBUCUMOCTEel  (eciu  TpeOyloTCs), 3amuch BBIUMCICHUN, TNPUBOAAIIMX K
OKOHYATEIIbHOMY pe3yJbTaTy, pacueT OIHWOOK W3MEPeHUH W OKOHYATEITHHBIN
PE3yNbTaT C YKa3aHHEM OIIMOKHA N3MEPEHUS, BHIBOIBI.

Bce rpaduku A0mKHBI OBITH BBIMOJHEHB Ha MWUIMMeETpoBoil Oymare. Ilpu
pacderax HeOOXOIMMO HMCIIONH30BaTh eqUHUIIB cucTemMbl CH.

K xaxmoit nmaGopaTopHoil paboTe COACPKHUTCS TMEPEUYCHb BOIMPOCOB JJISl 3aAIUTHI
J1a60paTopHOI PabOTHI.



Ipumep: JlaGopatopuas padora OITPEJIEJIEHUE OTHOIIEHWI MOJISIPHBIX
TEIDIOEMKOCTEH 'A3A METO/10M AJIMABATUYECKOI'O
PACIINPEHU A

KoHTpoJibHbIE BONPOCHI:

1) Kakune BupI TeIUIOEMKOCTEH Bam n3BeCTHBI?

2) Or uero 3aBUCcUT TemoeMKocTh razos? Ilouemy C, > C,?

3) KakoB ¢usnuecknii CMbICT YHUBEPCAIBbHOM ra30Boil MOCTOSTHHOM R?

4) OObsACHUTE U3MEHEHUE TEMIIEPATYPhI ra3a B MPOIIECCE OIbITA.

5) OOwsacuute, moyemy aauabara NpH PACIIMPEHUU Tra3za CHaJaeT Kpyde, ueM
u30TepMa.

6) Uto Ha3bIBaeTCAd YUCIOM CTerneHer cBoOonbl? Kak 3aBHUCAT OT yMclia cTeneHen
coOoabl Cy u C,? 3Hast y (U3 ombITa), pacCUMTAlTEe YUCIO CTENEHEH CBOOObBI
MOJIEKYJIbl BO3/yXa.

Omnpoc mo pasaesnam (Ttemam):

VYpaBHEeHHE COCTOSIHUS UJIealIbHOTO ra3a (ypaBHeHue MenaeneeBa-Kiamneiipona);
3akoH ABorajpo;

OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKON TEOpHH;

CpenHsst KBapaTH4Hasi CKOPOCTh;

BHyTpeHHss1 sHEeprus 1Jisi IpOU3BOJIBLHOM Macchl M rasa,

[Tomnast pabota 4, coBepiiiaemas ra3om;

TemmoeMKkoCTb,

IIepBoe HayamoO TEPMOJANHAMUKHY;

PaboTa B 130T€pMHUECKOM TMPOIIECCE;

10 VYpasuenue IlyaccoHa.

©CoNoRWNE

Pedepar (Pdpp)
Temsl pedepaTos:

1. CTpoeHHE BEIIECTBA C TOUKHU 3PEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH;

2. Iuddy3uoHHbIE TPOLIECCHI B KUBOM 1 HEKUBOW MPUPO/IE;

3. TenooOMeH B )KMBOI ¥ HEKUBOW MTPUPO/IE;

4. ITpupoia KanuJUISIPHBIX SIBJICHUI. KanuuisspHbIe SBICHUS B )KUBOU M HEXKUBOUN
IIPUPOJIE;

. 3aKOHBI TEPMOAMHAMUKH U UX POJIb B PACCMOTPEHUH PAaBHOBECHBIX MPOLIECCOB;

. Kpucrann, kak opma cyiiecTBOBaHUS MaTEPUU;

. CuIibl B MEXaHUKE U MOJICKYJISIpHOU (PU3HMKe;

. DHTpoNHSs, KaK (PYHKITUS COCTOSIHUSI CUCTEMBI;

. Teopema bosibiiMaHa 0 paBHOMEPHOM PACIPEAECICHUN SHEPTUU 110 CTEIIEHIM
CBOOOIBI;

10. Kimaccuueckas craTuctuka bonbiimana;

O 0 J O n



Ilpumep 3a0anus

Jis Texkymero kourpoJs TK3:
Kounrpoabnas padora (KutP)
TunoBsie 3a1a9n JUIsi KOHTPOJIBHON PaOOTHI

buner 1

1. JIBe tupu ¢ MaccamMu 2 KT ¥ 3 KI' CO€IUHEHBI HUTHIO U MEPEKUHYTHI dyepe3 OJIOK.
Haiitn yckopeHue, ¢ KOTOPbIM JABUXKYTCSI TUPU U CUITY HATSKEHHS! HUTH. TpeHuemM
1 Maccoi 0J10Ka rpeHedpeyb.

2. UneanpHas TerutoBas maimuHa KapHo coBepimaeT 3a oauH 1Mk pabory 4 = 2,94
K/ ¥ OTHaeT 3a HUKJI XOJOAWJIBHUKY KoJaudecTBO Terminotel Q. = 13,4 kJ[x.
Haiitu K.11. 1. MalIyHEbL.

3. Paccrosnue mexnay 3apsgamu +8 HKn u -6 HKn paBro 40 cm. Beramcnutb
HaMpsHKEHHOCTh M MOTEHUMAN TOJIs B TOYKE, JeXkKalleld MOCepeIuHE MEXIy
3apsaaMH.

4. 1sa 3apana mo (= 10° Kn xaxnaeli Haxomarcs Ha paccrosHum 50 ¢M Ipyr oT
npyra. Kakyio paboTy HY>XHO COBEPIIUTH, YTOOBI COJIU3UTH UX JO PACCTOSIHUS 5
cm?

5. Konnencarop emkocteio 2 MK® 3apsikeH o Hanpspbkenus 20 B. Kakoil 3apsin
OyJlleT Ha OOKJIaJIKaxX 3TOr0 KOHAEHCATOPA, €CJIU K HEMY MOAKIIOUUTh NapaJlIeIbHO
JPyrOoll KOHAEHCATOp €MKOCThI0 8 MK®D, 3apsuKeHHbIM A0 HampsbkeHus 32 B.
CoenuHeHbl 00KIAKU KOHACHCATOPOB, UMEIOIINE PA3HOMMEHHBIE 3apsiIbl.

buner 2

1. lap maccoit 1,5 kr katurcs 6e3 CKONMBKEHHS TI0 TOPU30HTAILHON TIOCKOCTH CO
CKOpPOCThIO 5 M/c OnpenenuTb KHHETUYECKYIO SHEPTHUIO HIapa.

2. Onpenenute HauboJee BEPOSITHYIO CKOPOCTh MOJIEKYJI ra3a, IJIOTHOCTh KOTOPOTO
nipu nasiennu P = 40 xIla cocraBur 0,35 Kr/Mm°.

3. lIBa mapuka ¢ maccamu m = 0,1 T KakIbIil TIOJIBEIICHBI B OJJHOW TOYKE HA HHUTSX
auHoM 20 cM kaxaas. [lomydunB onMHAKOBBIN 3apsf, IIAPUKU PA3OLIIUCH TAK, YTO
HUTH 06pas3oBaiu yron 60°. Haiiti 3aps KaxmIoro mapHka.

4, lapuk maccoit 40 wmr, 3apskeHHbIA m0 3apsaga (=10° Kn gsmkercsa co
ckopocthio 0,1 M/c. Ha kakoe paccTossHME MOMKET NPUONIM3UTHCA IIAPUK K
TIOJIOKHUTENLHOMY TOYEYHOMY 3apsamy 0y = 2 -107° Ki?

5. Konnmencarop emxocteto (i 3apsbkeH jgo Hampspkenuss U; =100 B. Tlpum
napajyieIbHOM IMOAKIOYEHUH 3TOr0 KOHJEHCAaTOpa K He3apsukeHHOMy ¢ (o=
MK®D, BoapTMETp moka3zan obmiee Hanpsokenue U = 20 B. Haittu Ci.

buner 3

1. Kakoe pnaBiieHHE CO3Ja€T KOMIPECCOP B KPACKOIYJbTE, €CIU CTPYyS KUIKOU
KPAcCKHU BBITEKAET U3 HEro co ckopocThio 20 m/c. IlnotrocTs kpacku 800 kr/m3.

2.Macca m = 10 r xuciopoma HarpeBaercsa ot temneparypbl T1 = 323 K no
temnepatypbl T2 =423 K. Haiitu usmeHenue sHTponuu AS, eciau HarpeBaHue
MPOUCXOUT H300apPUUECKHU.



3. Paccrosinue mexnay 3apsgamu (1= 180 vKna um =720 uKn paBao 60 cm
OnpenenuTes TOYKY Ha NPSIMOM, MPOXOIAIICH depe3 3apsibl, B KOTOPOU HYXKHO
MIOMECTUTh TPETUH 3aps[l, YTOOBI BCSI CHCTEMA HAXOJAWJIACh B PABHOBECHUHU.

4. HaliTh SHEPrHIO CHCTEMBI TpPEX OJMHAKOBBIX TOYEYHBIX 3apsanoB mo q = 10° Ku,
PACIIOJIOKEHHBIX B BEPIIMHAX PABHOCTOPOHHETO TPEYTOJIBHUKA CO CTOPOHOMU 3 CM.

5. Ilnomaas MIACTHH IIIOCKOrO BO3AYIIHOIO KoHaeHcaTtopa 1,1 cM? , 3a30p Mexmy
HUMUA 3 MM. OHeprus 3apsbkeHHoro konzaeHcatopa | mx/Dx. [lo kakoro
HaIIPSDKEHUS 3apsDKEH KOHAeHcaTop?

OTt4er nmo 1aboparopHoii padore (OJIP)

VYkazanus 1o opopMIeHHIO OTYETa K JJabopaTopHOM padoTe.

Otuer odopmisieTcs KaXIbIM CTYJACHTOM HWHIUBUIYAJIbHO U  JIOJDKEH
COJIEPKAaTh:
HOMEp M Ha3BaHHE PadOThHI, IeJb PadOThI, AaTy BBIMIOJIHEHHUS, KPAaTKOE OIMCAHHE
TEOPUU M3Y4a€MOI'0 BOIPOCA, OCHOBHBIE XapaKTEPUCTUKH HU3MEPUTEIIbHBIX
NpUOOpPOB, 3alUCH PE3YJIbTATOB MPSAMBIX H3MEPEHUNW U PACYETOB KOCBEHHBIX
U3MepeHui, opopMIICHHBIE B BUJI€ TaAOIMIILI, TpaUKH MOJYYEHHBIX 3aBUCUMOCTEH
(ecnmu  TpeOyroTCs), 3amUCh BBIYUCICHUM, NPUBOASIIMX K OKOHYATEIHHOMY
pe3yJbTary, pacyeT OMIMOOK M3MEPEHUN U OKOHYATEIbHBIN pPe3ysbTaT ¢ YKa3aHUEM
OIHMOKU U3MEPEHUS, BHIBO/IBI.

Bce rpaduku nomkHBI OBITH BBITIOJIHEHBI Ha MILTUMETpoBoil Oymare. [lpu

pacyeTrax He0OXOAMMO UCIIOIB30BATh eAMHUIILI cucTeMbl CH.
K xaxmoii nmaGopatopHoii paboOTe COIEPKUTCA TEPEUeHb BOIMPOCOB JJIS 3AIUTHI
1abopaTopHOI pabOTHI.
IMpumep: Jlabopatopuas padbora [PAJIYHPOBKA I'AJIbBAHOMETPA
KoHTpoJibHBIE BONIPOCHI:
1. YUto o3HavaeT mporpaayupoBats npudop?
2. Chopmynupyiite npaBuia Kupxroda.
3. Crpenka raapBaHOMETpa CTOWT Ha HYJEBOM JCIICHMHM IIKaibl, korma R =0.
Jokaxurte 310, MpUMEHUB BTOpoe npasuiio Kupxroda.
4. YTo HYXKHO cjenaTh, YTOObl OTKJIOHUTh CTPEJIKY TajJbBaHOMETPA /10 MPEIEIbHOrO
3HAQYEHUS IIKAJIbI, €CJIM OHA TyJla HEe OTKJIOHUJIACh NP MaKCUMaJIbHOM 3HaueHuu R?
5. I'me Oyaet HaxoauThesl cTpedika nmpudopa, eciu Ry = Ry =0, a R # 0?7 Yto moxet
MPOU30MTU C rallbBAHOMETPOM B TOM ciryuae, eciau DJIC ucroyHuka - JOCTATOUYHO
OombImIas BeIMIUHA?

Onpoc no pasaenam (temam):

1. IIpomosxkure OnpeaeIeHHE: «IIEKTPOCTATUYECKUM 10JIEM
15 1e) 8- 1 - O »;

2. Ilponmomxure onpenenenue: «HampsKeHHOCTBIO — AIEKTPUYECKOTO  MOJIA
HABBIBACTCS. ..« et e teeteeatete et et et et e ettt ettt e e e e e e et e e naeeaeenaen »;

3. Kak HampaBieH BEeKTOp HANPSHKEHHOCTH JICKTPUUECKOTO OIS ?
4. 3axoH Kymnona (¢popmysia v BXOAIIHE B HEE BEIUYUHBI);
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CBsA3b BEKTOPA HATIPSHKEHHOCTH E 3JIEKTPUYECKOTO MOJIS € MOTEHIHATIOM (]
Onextpuyeckuid TOK. Criia ¥ INIOTHOCTh TOKA;

3akoH Oma (Bce BapuaHThI);

PaGota u momtHOCTH TOKA. 3akoH J[koyms-Jlenna;

1-e u 2-e mpasmiia Kupxroda 117151 pa3BeTBICHHBIX IIETICH;

Pedepar (Ppp)
Temsbl pedepaTos:

o E

o

9.

DNEKTpUYECKUE SABJICHUS B IPUPOJIE;

W cTOYHUKM TOKA Y TaIbBAHUYECKUE PJIEMEHTBHIL;

Teopuss MakcBenia u ee BIUSHUE Ha pa3BUTHE (QUBHKH;

M30TponHbIE U aHU30TPOITHBIE TUAIEKTPUKHA. CETHETONIEKTPHKH;

[IpoBomHuKH. SIBI€HME BIEKTPOCTATUYECKOM HWHAYKUUHM. Pacnpenenenue
M30BITOYHOTO 3apsa B 3apsSKEHHOM MPOBOAHUKE. DKPAHbL. 3a3€MIICHUE,
OCHOBHBIE 3aKOHBI ITOCTOSTHHOT'O TOKAQ,;

Tok mpoBoaumocTH B MeTtaiuiax. OCHOBBI KJIIACCUYECKOW JJIEKTPOHHOU TEOPUHU
AIEKTPONPOBOIUMOCTH METAJUIOB,;

3akon J[xoyns-Jlenna B auddepeHnnanbHOl U UHTETpaIbHOM Popmax. 3aKoH
Bunemana-®pania;

CBepX1poBOAUMOCTS;

10.2OnexkTpuyeckuii TOK B Tazax. DJIEKTPOIMPOBOAHOCTh Ta30B. MoHU3AIMS MOJIEKYIT

razoB. HecamocrosTenpHbId Ta30BBIM pas3psid. YJapHas HMOHM3aUUs TIa3oB.
CamoCTOSITENBHBIN ra30BbIi pa3psa U €ro TUIbl. ['a3opa3psaHas mia3ma.

Ipumep 3a0anus

s Texkymero koutpoJs TK4:
Tecr

Bonpoc Bapuanmur omeema

NHIyKUMOHHBIA TOK — TOK, | BPAILAETCS B DJIEKTPUUYECKOM I10JIE
BO3HUKAIOIIMI B 3aMKHYTOM | HAXOJIWUTCS B MATHUTHOM I10JIE
IOPOBOIAIIEM KOHTYpPEC, €CJIM | HaXOAUTCs B IEPEMESHHOM MAarHMTHOM I10J1€
KOHTYD: HaXOJAUTCS B DJICKTPUYECCKOM MOJIC

MarauTHBIM  ITOTOK qepes3 | onpeaciadCTCsa TOKaMu, INEPECCKAIOIIMMHU MMOBEPXHOCTH
IMPOU3BOJILHO 3aMKHYTYIO | onpeacisiCTCA BHYTPCHHUMU KPYTOBBIMHA TOKaMH

MMOBEPXHOCTh: onpeacsICTCA BHCITHUMHU TOKaMU
paBeH HYJIO

Hampasnenue cuisl, IIpaBoOro BUHTA

JIEMCTBYIOIIEH HA TOK CO OypaBuMKa

CTOPOHBI MarHUTHOTO T1OJIS JI€BOU PYKH
HAaxXOJUTCA 110 IPABUILY: IIPaBOU PYKH




OTtuer no s1aboparopHoii padore (OJIP)

VYkazanus mo opopMIICHUIO OTYETa K Ta0OpaTOpHOU padoTe.

Otuer odopmusieTcss KaXIbIM CTYJECHTOM HMHIMBUIYaTbHO U  JOJDKEH
COJIEPKaTh:
HOMEp U Ha3BaHUE PaOOTHI, LeJdb PAOOTHI, AATy BBIMIOJHEHUS, KPATKOE OMHMCAHUE
TEOPUU HK3Yy4aeMOro BOINPOCA, OCHOBHBIC XapaKTEPUCTHKU HU3MEPUTEIHHBIX
npuOOpOB, 3alHCH PE3yJbTAaTOB MPSIMBIX H3MEPEHHH M PAcCueTOB KOCBEHHBIX
U3MepeHui, opopMIIEHHBIE B BHUJIE TaOIHIBI, TPpadUKH MOIYYEHHBIX 3aBUCUMOCTEH
(ecmu  TpeOyrOTCs), 3amUCh BBIYHUCICHWHM, TPUBOMSIIMNX K OKOHYATEIHHOMY
pe3yNbTaTy, pacdyeT OMMUOOK M3MEPECHH U OKOHYATEIbHBINH PE3yJbTaT ¢ YKa3aHHEM
OITUOKU U3MEPECHHUS, BEIBOIBI.

Bce rpaduku nomkHBI OBITH BBITIOJIHEHBI Ha MIJLTUMETpoBoil Oymare. [Ipu
pacderax HEOOX0IMMO HCII0Nb30BaTh €AUHUIIBI cucTemMbl CU.
K kaxnoit nabopaTtopHoi pabOTe COIAEPKUTCS MEPEUCHBb BOMPOCOB IS 3AIIUTHI
nabopaTopHOi pabOTHI.
INpumep: JlaGoparopuas paGora OIIPEJEJEHUE T'OPM3OHTAJILHOM
COCTABJIIONIEM WHAYKIIMA MATHUTHOI'O TIOJS 3EMJIM U
I[TEPEBOJIHOI'O MHOXWTEJIAA TAHI'EHC-I'AJIbBAHOMETPA

KoHTposbHBIE BOIIPOCHI.

1. YUto Takoe MHAYKIHS MAarHUTHOTO ITOJIS?

2. Ilouemy MarHuTHas CTpeJIKa OTKJIOHSETCA NpPH IPOMYCKAaHUM TOKAa Yepe3
KaTyIIKY?

3. ns dvero B Havane pabOThl HEOOXOJUMO YCTAHOBUTH KaTyIIKy TaHI€HC-
raJIbBAHOMETPA B IJIOCKOCTH MArHUTHOTO MEPUAHAHA 3eMIIH?

4. Kak HanpaBjIeHO MarHUTHOE T0JIE B IEHTPE KPYTrOBOI'0 MPOBOAHUKA C TOKOM?

5. ITlouemy HampaBieHHWE OTKIOHEHUsS CTPEJIKM MEHSAETCS IIpU WU3MEHEHUHU
MOJIAPHOCTH TOKA KaTYyIIIKH?

Omnpoc no pasaenam (Ttemam):
1. TIlo xakoMy mpaBWUIy HAXOJIWTCS HANpaBJICHUWE BEKTOpa MHIYKIIMM MarHUTHOTO

noJia?
2. Cuna Amnepa. 1o kakoMy npaBuily HaXOAUTCS HaNpaBJIeHHE CUIibl AMmiepa?

3. 3akon bwuo-Casapa-Jlamnaca. CBs3b HANPSXKEHHOCTH MArHUTHOTO TIOJS C
MAarHUTHOW MHIYKIHEH.

4. MarnutHslil noTok. Teopema ["aycca 1u1st MATHAUTHOTO TTOJIS;

5. Cuna Jlopenua. [To kakoMy nipaBuily HaXOJUTCS HanpaBiaeHue cuiibl JIopeHua?

6. 3akoH anmekTpoMarHuTHOU uHIyKiuu dapanies,

7. Camounnykuus. UHIyKTHUBHOCTS;

8. DHeprust MarHUTHOTO MOJIS,;

9. VYpaBHenus MakcBenna sl 3JIEKTPOMArHUTHOro mnoia (auddepeHiuanbHas u

WHTETpajbHbIC (OPMBI);
10. KonebartenbHblii KOHTYp. @opmyia TomcoHa.



Pedepat (Pdp)
Tewmsbr pedepaToB:

1.
2.

10.

Yckopurenu 3apspKEHHBIX yacThll. MarnetpoH. Macc-CieKTpoCcKoIus;

3aKOH MOJHOr0 TOKa U ero npuMeHenue. Teopema ["aycca 1y1st MArHUTHOTO TTOJIA;
Tunel MarHeTWkoB: JAua- H mapa- MarHeTukd. COOTHOLIEHHE MEXIY
MOSIBJICHUSIMU JIMa- Y ITapa-MarHUTHBIX CBOMCTB BELIECTBA,;

O®eppomarnetusMm. Touka Kropu. MarautHeii rucrepesuc. IIpumeHenus
(eppOMarHeTHKOB,;

KBanroBas mpupoma  ¢geppomarHeTusma. MeXaHU3M  HaMarHUYMBAaHUSA
(deppomarHeTuka,

SIBiieHME DIEKTPOMArHUTHOM MHAYKUMU: 3.14.Cc. UHAYKUMH. IIpaBuimo JleHna.
OCHOBHO 3aKOH AJIeKTpOMarHuTHOM uHIyKuuu (3axkoH dapazes-Jlenmna.);
DneKkTpuyeckuii  KojebaTenbHbld  KOHTYp. CBOOOAHBIE  KOJeOaHUS B
AIEKTPUYECKOM KOHTYDE;

[lepeMEHHBIM DSIEKTPUYECKUN TOK. XapaKTEpUCTHKUM NIEPEMEH-HOTO TOKA.
MoniHOoCTh TOKA;

BonHoBoe ypaBHeHHE Il 3JEKTPOMAarHUTHOW BOJHBL. OObEeMHas IIOTHOCTH
DHEPIUH IEKTPOMArHuTHOTO nouist. [lotok sneprun. Bekrop [lolHTHHT;

[ITkama >7E€KTPOMArHUTHBIX BOJH. PamMo4YacTOTHBIN M ONTHUYECKUM JHUANA30H
JJIIEKTPOMArHUTHBIX BOJIH.

Ipumep 3a0anus

s tekymero kourpoJs TKS:

TecT

Bonpoc Bapuanmur omeema

Yron Mexny IIOCKOCTMU
MPOITyCKaHUs JIByX | YBEIMUYHUTCS B 2 pas3a
MOJIIPU3aTOPOB  paBeH 45°.
Eciu yron ysenuuuth B 2
paza, TO HWHTCHCHBHOCTb
CBETa, NPOIIEALIEr0 4Yepes
o0a mossgpu3aTopa

YMEHbBIINTCS B 4 pasza
CTaHET PAaBHOM HYJIIO
YMEHBIIUTCS B 2 pa3a

Yron manenuss usysa Ha | 0,71. (OTBeT yka3aTh ¢ TOUHOCTBIO JIO COTHIX)
IpaHULly ABYX Cpel paBeH
45°,
60°,
OTHOCHUTEJIBHBI IOKa3aTellb
IIPEJIOMJIEHUS COCTABIISIET

Yroa TpeoMIICHUs -
npu 3TOM

[Ipu nepexone cBera u3 HaIpaBJIeHUEe PACTIPOCTPAHCHUS
BaKyyMa (BO31yX) B KaKylo- | CKOPOCTb paclpOCTpaHEHHsI

00 ONTHYECKU JUTHHA BOJTHBI

Ipo3payuHyIo cpey (Bomy, gacToTa KojieOaHUM B CBETOBOM BOJIHE

CTEKJIO) OCTaeTCs
HEU3MEHHOM. . .




OTtuer no s1aboparopHoii padore (OJIP)

VYkazanus 1mo opopMIICHHIO OTYeTa K JJaOOpaTOpHOU pabdoTe.

Otuer odopmiseTcs KaXIbIM CTYIACHTOM HWHIWBHIYyAIbHO U JIOJDKCH
COJIEPKaTh:
HOMEpP W Ha3BaHWE PalOTHI, IEJb padOTHI, MATy BHITIOJHECHUS, KPATKOE OIHMCAHHE
TEOpUH HW3Yy4aeMOTO BOIPOCA, OCHOBHBIC XapPAKTEPUCTUKH H3MEPUTEIbHBIX
npuOOpOB, 3alUCH PE3yJbTATOB MPSIMBIX H3MEPEHUN M PACUETOB KOCBEHHBIX
U3MepeHuit, opopMIICHHBIE B BUJE TAOIMIIbI, TPAdUKH MOTYUYEHHBIX 3aBHCUMOCTEN
(ecniu  TpeOyrOTCsA), 3amUCh BBIYUCICHUHN, MPUBOASAIIMX K OKOHYATEIBHOMY
pe3yibTaTy, pacyeT OIIMOOK U3MEPEHUM U OKOHYATEIbHBIM PE3yIbTaT C yKa3aHHUEM
OIIMOKU U3MEPEHHUSI, BBIBOIBI.

Bce rpaduku nomkHBI OBITH BBITIOJIHEHBI Ha MILTUMETpoBoil Oymare. [lpu
pacueTax He0OXOAUMO UCIOIB30BaTh €AMHUIIBI cucTeMbl CU.
K kaxnoit nmabopaTopHoil paboOTe COAEPKHUTCS MEPEUCHb BOIPOCOB JJISI 3AIUTHI
nabopaTopHOi pabOTHI.
IIpumep: Jlaboparopnas pabora [IPOBEPKA 3AKOHA MAJIFOCA

KoHTpoJibHBIE BONIPOCHI.

1. Kakoy cBeT Ha3bIBAETCA MIIOCKOMOIIPU30BAHHBIM?

2. B 4eMm COCTOUT SBJIEHUE IBOMHOIO JIYUEIIPEIOMIICHUS?

3. Uro Takoe ontuyeckas och? Kakue mIOCKOCTHM B KpUCTaNIe Ha3bIBAIOTCS
rJIaBHBIMU ?

4. ChopmynupyiiTe 3aKOHBI TOJISIPU3AIUH.

5. Ykaxute crocoObl MOTyUeHUS MOISIPU30BAHHOTO CBETA.

Omnpoc no pasgesam (Temam):

EcTecTBEHHBIN U NOJSIPU30BAHHBIN CBET;

3akoH Mamtoca. 3akoH bproctepa (popmyiis);

HNuTtepdepenius, ycnoBue HUHTEPPEPEHIIMOHHBIX MAKCUMYMOB;
HMudpakuus. YcnoBue 1MPpakImOHHBIX MAKCUMYMOB;

Jucnepcus u ee posiBiIeHUs,

TennoBoe U3IydyeHue.

AOCOIIOTHO YEpPHOE TEIIO.

3akon Credana-bonpinmana.

. 3akoH cMmenieHus: Buna.

10. ®oroaddexT. YpaBHeHue DitHIITeHA 7151 BHENTHETO (hoTod(deKTa.

CoNOR~WODE

Pedepar (Pp)
Temsl pedepaTos:

1. Tlonocel paBHo#t tommuHbl. Kombiia Hetorona. Ilpumenenne narepdepeHium B
TEXHHUKE.
2. JlucniepcroHHBIN criekTp. [IpumMeHenne nucnepcun.
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[Tonsipu3anus cBeTa Ipu €ro OTpaKeHUH U MPEITOMIICHHUU.

[lonmHoe (BHyTpeHHee) oTpaxkeHue cBeTa. [lpenenpHbIi  yrojl MOJIHOTO
orpaxkeHusi. CBETOBO/IBI.

Bpamenne t1uockocty nonsgpuzammu.  llomspumerpusa.  Ilpumenenue wu
UCIIOJIb30BaHUE MOJSPU3AINY B HAPOJHOM XO3sIHCTBE.

[Tpumenenue BHemnHero Gpotodddexra B TEXHHUKE.

Buytpennuit ¢otord ekt u ero npuMeHeHusl.

JlaBnenue cBera. KBaHTOBOE OOBSICHEHHE J1aBIICHUS CBETA.

dotoaddexT B momynpoBogHukax. Iddekt Jembepa.

.HOJIHpI/I?;aHH}I IIpu MPOXOKACHHUN CBCTA YCPC3 HCKOTOPBLIC KPHUCTAJIIIBI. 3aKoH

Mauroca.

Ipumep 3a0anus

s Texkymero kourpoJs TK6:

TurnoBble 3a1a4u 1711 KOHTPOJIBHOM pabOTHI.

buner 1

1.

3.

4.

HaliTu MarHuTHBIN NOTOK Yepe3 IIIONIA/lb MOMEPEYHOro0 CEYeHHs KaTymku (0e3
CEp/ICUHMKA), UMEIOIIEH Ha Ka)XXJIOM CAaHTUMETpE JJIMHBI n = § BUTKOB. Paguyc
cojeHouaa I = 2 cM, criia Toka B HeM | = 2A.

[Ty4gok Oesioro cBeTa majgacT HOPMAJIbHO Ha CTEKISHHYIO IUIACTHHKY, TOJIIMHA
kotopoit d=0,4mkm. Ilokazarens mpemomienus crtekia N=1,5. Kakue minHbI
BOJIH, JIeKallie B npejenax Bupumoro cnekrpa (ot 4-10% mo 7-10% mm),
YCUJIMBAIOTCA B OTPAKEHHOM Iyuke? YacTuia HaXxoIUTCsl B MOTEHUHAIBHOU sSIME
mmprHO# | ¢ 6ECKOHEYHO BBICOKUMH CTEHKaMH B OCHOBHOM COCTOSIHMHU. Haiitu
BEPOSATHOCTh HAXOXICHUS YaCTHIIbI B nHTepBae /4 < x <I1/2.

HaiiT mNoJIHYy!0 3HEPryui0, MOMEHT HMITYJbCa 3JEKTPOHA U €ro BO3MOKHbBIC
NPOCKIMH B BO30YKIEHHOM cocTosiHuM 3d B aTOME BOJOpO/Ia.

Haiitu nedext macc, JHEPTUIO CBSI3U U YACIBHYIO SHEPTHUIO CBSI3U sApa a30Ta.

Buner 2

1.

JIBe KaTymkdu HaMOTaHbl Ha oOmMi cepaeyHuk. HallTu uX B3aUMHYIO
WHIYKTUBHOCTb, €CJIM MPU CKOPOCTH M3MEHEHHM CUJIbl TOKA B NEPBOM KaTyIIKE
dl/dt = 3A/c Bo BTOpOIi Katyiike nHAYKTUBHOCTH HHAYIUpyeTcs DC &2 = 0,3B.
Beraucnuts paauycsl nepBbIX ITH 30H DpeHens i cityyas IJIOCKOM BOJIHBL.
Paccrosinue OT BOTHOBOM MOBEPXHOCTH JI0 TOYKH HaOmroAeHUs paBHO 1M. J[muHa
BONHBI A=5-10"M. ®oToH ¢ sHeprueii 0,51 M>B B pe3ynbTaTe KOMITOHOBCKOTO
paccesHus oTkiIoHWICS Ha yron 180° .Onpenenurs J0I0 SHEPIUM B MPOIIEHTAX,
OCTAaBIIIYIOCS Y PacCcestHHOro (poToHa.

HaiiT mojHyr 3HEpPrui0 U MOMEHT HMMIYJIbCa 3JIEKTPOHA B BO30YXKIECHHOM
COCTOSIHMM 3p B aTOM€ BOAOPO/IA.

Haiitu »Hepruto W JMHY BOJIHBI (DOTOHA, HUCIYCKAEMOIro MpH Mepexojie
JIEKTPOHA B aTOME BOJOPOJIA CO BTOPOTO SJHEPreTUYECKOTO YPOBHS HA IIEPBBIM.



buner 3

1. HanpspKeHHOCTh MAarHUTHOTO TOJIA B LIEHTPE KPYrOBOIO BHUTKA C MAarHUTHBIM
MOMEHTOM Pm=1,5 AM? pasua 150 A/m. Onpenenure: 1) paguyc BUTKa; 2) CHITy
TOKa B BUTKE.

2. CKOJbKO MITPUXOB Ha 1MM JUIMHBI UMeeT Tu(paKkiMOHHAS pPeUIeTKa, eCiIM 3eJIeHas
muaus pryta (A=5461A) B crekTpe mepBoro mopsaka HaGIIOAAETCS MO YIJIOM
0,33 paguan?

3. Yron paccesnus (ortoHa ¢ sHeprueii 1,2 MbB Ha cBoGogHOM 37ekTpoHEe 60°
Haiitu sHepruto paccesHHOTO (POTOHA U ATEKTPOHA OTIAUH.

4. 3a xakoe BpeMs pacnajgercs 1/4 HadalbHOTO KOJMYECTBA SIEp PaTUOaKTUBHOIO
HYKJIMJA, €CJIY NIepUOo/I ImoJrypacmnaaa 24 yaca?

OTtuer no sadboparophoii padore (OJIP)

VYkazanus no opopMIIeHHIO OTYETa K JJaO0OpaTopHOil padoTe.

Otuer odopMIsSIETCS KaXIbIM CTYJEHTOM HWHIUBHUAYaJlbHO U  JOJDKEH
COJIEpKAaTh:
HOMEpP M Ha3BaHUE palOThHI, LIeJIb padOThI, J1aTy BBIMOJHEHHS, KPATKOE OINKUCAHUE
TEOPUU HM3YYa€MOI'0 BOIPOCA, OCHOBHBIE XapPAKTEPUCTUKU HU3MEPUTEIbHBIX
NpuOOpPOB, 3alUCH PE3YJbTATOB MPAMBIX H3MEPEHUNW W PACYETOB KOCBEHHBIX
U3MepeHui, opopMIICHHbIE B BHUJI€ TaOIUIbI, rpadUKu MOJYYEHHBIX 3aBUCUMOCTEHN
(ecnmu  TpeOyrOTCsA), 3alUCh BBIYUCICHUM, MPUBOASAIMIMX K OKOHYATEIHHOMY
pe3ynbTaTy, pacdyeT OIIMOOK M3MEPEHUN W OKOHYATENIbHBIA PE3yNIbTaT C YKa3aHUEM
OIIMOKU U3MEPEHMS], BBIBOIBI.

Bce rpaduku nommkHBI OBITH BBITIOJIHEHBI Ha MIULTUMETpoBoil Oymare. [Ipu

pacdeTrax HeoOXOAUMO UCIIOIB30BaATh eAMHUIILI cucTeMbl CH.
K xaxmoii nabopatopHoii pabOTe COIEPKUTCA TEPEeUeHb BOIMPOCOB JJIS 3AIUTHI
nabopaTopHOi pabOTHI.
Ipumep: JlaGoparopHas pa6ora BHEIITHU ®OTODDDEKT
KounTposbHBIe BONPOCHI

1. Yro Takoe ¢poTon? Hanuimmre GopMysibl €ro XapakTepUCTHK;

2. Jaiite hopmynupoBKy BHEIIHETO (GoTOdhPeKTa;

3. Yro npoucxonut ¢ GOTOHOM, NAAAIOUIMM Ha TPaHUILy METaIla;

4. YTo npoMCXOIWUT C DJIEKTPOHOM B METaUIe IIOCJIE €ro B3auMOJEHUCTBUS C
dhoToHOM?

5. Uro HazpiBaeTcsa paboToit Beixoga? Ues 3TO XapakTepucTHKa?

6. [laitTe onpezenenne kpacHou rpanuiibl GoTodddexra;

7. UTO Takoe TOK HaChIIIEeHUs?

8. 17151 4ero Hy»KHO 3alHparonee HaMpsKEeHHe?

Onpoc no pasaesnam (Temam)

1. Yro Takoe BoJiHBI Ae bpoitnsa?
2. Dddextr Komnrona. PaccessHubIi (OTOH U 3JIEKTPOH OTAa4YH?
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TynuenbHbIN 2 PeKT;

Crpoenue aToMa BOAOPOIa. DHEPreTUUECKUE YPOBHHU;
Bbo3onbl 1 ®epMUOHBI — YTO K HUM OTHOCHUTCS?
[Toctynats! bopa;

DneKTpoHHAs ¥ ABIPOYHAsk IPOBOJUMOCTH;

CBoiicTBa aTOMHOTO SI/Ipa;

[lepuon nonypacnana. YpaBHEHHs 0- U [3-pacnajios;
JedexT Macchl.

Pedepar (Pdpp)
Temsbl pedepaTos:

W=
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O¢pdexT BaBunosa-YepeHkoBa 1 ero IpuMEHEHUE B SIEPHON PU3UKE;
K ucropun otkpertus 3¢ pexra Komnrona;

SBnenue ceepxnpoBoaumoctu u 3pdext Kymnepa;

Judpakuus peHTT€eHOBCKUX JIy4eil U €€ NMPUMEHEHHE B PEHTI€HOCTPYKTYPHOM
aHaJIM3€ U PEHTTE€HOBCKOM CIIEKTPOCKOIINY;

["onorpadust — UICTOPUS OTKPBITUSA U €€ TPUMEHEHUE;

SInepHblil MAarHUTHBIN PE30HAHC U €r0 NPUMEHEHNE B TEXHUKE;
[IpoOnemsl s1epHOI SHEPTETUKN HA COBPEMEHHOM 3Talle;

ATOMHAas U siiepHas JHEPreTUKa CEro/IHs U 3aBTPa;

SnepHble peakuuu B HAyKE U TEXHHUKE;

[Tpo6GieMbl TEPMOSIIEPHOTO CUHTE3A.

IIpomexxkyTounasi arrectauust OML1:
Bonpocs! k 3x3ameny (1 cemecTp)

HoOoo~NoOkwWNE

12.
13.
14.
15.
16.
17.
18.

0.

Cucrema orcuerta. CKOpOCTb.

Y CKOpEHHE U €ro COCTaBIIAIOIINE.

YrnoBasi CKOpOCTh U YTIIOBOE YCKOPEHHE.

3akonsl HproTOHA.

Heunepunanbsueie cucteMbl oTcueTa. CUllbl UHEPIIUH.

3aKOH COXpAaHEHUS UMITYJIbCA.

PaGota cubl.

KoncepBartuBHsbie cuibl. lloTeHIIManbHas 3Heprus.

3aKOH COXpaHEHUS MOJTHON MEXaHUYECKOU SHEPTHUHU.

Teopema L TeitHepa.

Kunernueckast sHeprusi Bpalaromerocs Tea.

OCHOBHOI 3aKOH JTUHAMUKH BPAIlATEIbHOTO JBUKEHHUSI.

3aKOH COXpAaHEHUsSI MOMEHTA UMITYJIbCA.

YpaBHEHUE COCTOSHUS UICAUTHHOTO rasa.

OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UICATBHBIX Ta30B.
3akoH MakcBeilia 0 pacupenesIeHHH 0 CKOPOCTSM TEMIOBOTO ABUKEHHS.
Cpeanee 4nucI0 CTOIKHOBEHUHN U CPENIHAS ITTMHA CBOOOTHOTO MpoOera MOJIeKyI.
BHyTpeHHsIs1 SHEPTUS CUCTEMBL.



19.
20.
21,
22,
23.
24,
25.
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.

PaboTa rasa npu ero pacumpeHuu.

[lepBoe HauanO TEPMOAMHAMUKH U €0 IPUMEHEHHUE K U30IIPOIIECCAM.
TennoeMKoCTh HI€aJbHOTO Ta3a.

KpyroBoii npouecc (Iuki).

Hukn Kapho.

DneKTpUYeCKUid 3apsij. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsiia.
BsaumopaeiictBue 3apsaoB. 3akoH Kynona.

DiekTpuieckoe nosie. HanpsxeHHOCTh moJsl.

DIIEKTPUYECKHUN TUTIOJIb.

[ToTok BekTOpa HampsixeHHOCTU. Teopema Octporpanackoro-I'aycca.
[ToTeHiman snexkTpudeckoro nois. Padora no nepemenieHuo 3apsja.
DNEKTPUYECKOE MOJIE B JUIIECKTPHKE.

[IpoBogHUKH B AsieKTpruyecKoM nojie. EMkocTh. KoHaeHcaTopsl.
DHeprus MEeKTPOCTATUYECKOTO MOJIS.

Dnektpudeckuil TOK. Criia v INIOTHOCTh TOKA.

3akoH OMa i1 OTHOPOJHOTO MPOBOJHUKA.

CTOpOHHME CHUJIBL.

3akoH OMa 11 HEOAHOPOAHOTO YYaCTKa LETH.

Pabota 1 MmontHOCTh TOKa. 3akoH [[xoyns-JleHia.

[IpaBuna Kupxroda ajis pa3BeTBICHHBIX IENEH.

Tunosble 3aJa4n

1.

MaxoBuK Bparmiaercsi ¢ yrioBoil ckopocthio 180 06/mMuH. C HEKOTOPOTrO MOMEHTA
BPEMEHHU OH Hadajl TOPMO3MTHCS C YIIOBBIM yCKOpeHHeM 3 pan/c?. Uepes kakoe
BpeMs OH ocTtaHoBUTCA? Kakoe 4ncio 000poTOB OH MPH 3TOM COBEPIIIUT?

. Teno maccoit 4 Kr U3 COCTOSIHUS IMOKOS HAYMHAET CKOJIB3UTH 10 HAKJIOHHOW

IJIOCKOCTH BBICOTOM 0.5 M M WIMHOM | M M MPOXOJUT K OCHOBAHUIO HAKIIOHHOU
IJIOCKOCTH CO CKOPOCTHIO 2,5 M/c. HaliTu ko3 puLieHT TpeHus Tena o MiIoCKOCTb
Y KOJIMYECTBO TEIUIOTHI, MOJYYSHHOW MpU TPEHUU

. B 6annone naxoaurcs ra3 npu temiepatype 17 °C. Bo CKOJIbKO pa3 yMEHbBIIUTCS

naBieHue rasza, eciu 40% ero BwIiaeT U3 OasloOHa, a TeMIlepaTypa MOHU3UTCS Ha
10 °C?

. B 3akpbITOM cocyne oobemom 25 1 Haxomutcesa 60 r kuciopona u 300 r aprona .

Hasnenne cmecu 0,5 MIla. Haiitu TeMniepatypy U MOJISIPHYIO MAacCy U IJIOTHOCTb
CMECH.

. JIByXaTOMHBII ra3 B KOJMYECTBE 2 MOJIb HATPEBAIOT MPH IMOCTOSTHHOM O0BEME /10

temriepatypbl 289 K. ompenenuTs KOJMYECTBO TEIUIOTHI, KOTOPOE HEOOXOIMMO
COOOMINTH ra3zy, YTOOBI YBEITUYHTH €TO JIaBJICHHUE B 3 pasa.

. JIByxaToMHOMY Ta3y cooOmeHo konnyecTBo TemnoTel 2,093 x/lx. Ta3

pacummpsiercst uzobapuyecku. Haiitu paboTy pacumpenus raza

.I[Ba OAMHAKOBBIX 3apsKCHHBIX IOapHKa, pacIlOJOKCHHBIC Ha pPacCTOAHHUH

r =0,2 M, B3aumoaencTBytoT ¢ cwioi 1 MkH. JIo kakoro moreHnuana 3apsHKeHBI
IApUKH, eciii uX auametrpbl D = 1 cM?

. Kongencatop emkocteio 4 Mx® 3apsiken o Hanpsbkenus 10 B. Kakoit 3apsin



Oyzaet Ha oOKJIaJKaxX 3TOr0 KOHJAEHCATOPa, €CJIM K HEMY MapajlieNbHO NOIKIIOYUTh
JIPYrol KOHAEHCATOp €MKOCThIo 6 MK®D, 3apsskeHHbIl A0 Hanpsbkenus 20 B ?
CoennHeHbl 00KJIAIKU KOHACHCATOPOB, UMEIOIINE OTHOMMEHHBIE 3apsi/Ibl.

9. BonbT™meTp, moakimodeHHbIH K UcTOYHUKY Toka ¢ DJIC =120 B u BHyTpeHHUM
conpotuBieHueM r =500 Owm, mnokaseiBaeT 118 B. Haiitu BHyTpeHHEE
COIPOTHBIICHUE BOJIBTMETPA.

10. Akkymynsitop ¢ BHyTpeHHUM comnpoTtusieHueM r = 0,08 Om mpu Toke [1 = 4 A

OTJAET BO BHEILIHIOW L1eTlb MOIHOCTE P1 = 8 B1. Kakyro MouHOCTh OTHAaeT OH BO
BHEIIIHIOKO I1eTb MpHu Toke [ = 6 A?

IIpomexyrounas arrecranuss OM2:
Bonpocsl k 3k3amMeny (2 cemecTp)

MarnutHoe nosie. BeKTop WHIYKIIMH MarHUTHOTO TIOJISI.

Cunbl AMmriepa.

3akoH buo-Casapa-Jlamtaca. HanpsokeHHOCTP MAarHUTHOTO MOJIA.

3aKOH MOJIHOTO TOKA I MArHUTHOTO TIOJIST B BAKYyME.

Marunutssii moTok. Teopema ['aycca s MAarHUTHOTO TOJIA.

Cuna Jlopenna.

SBnenne Xomna.

SIBneHuE ANIEKTPOMArHUTHOW UHTYKIIUU.

Camounnnykuus. THIyKTUBHOCTb.

0. DHeprust MAarHUTHOTO TOJIS.

1. MarHutHble MOMEHTBI aTOMOB.

2. MarnuTHoe 1oJie B BEILIECTBE.

13. HamnpsbkeHHOCTH MarHUTHOTO TOJISL. OTHOCHUTENbHAS MarHuTHas
MIPOHUIIAEMOCTb.

14. OcHoBbl Teopun MakcBeiia AJid 3J€KTPOMarHUTHOTO MOJISL.

15. KonebaTenbHBIN KOHTYP.

16. CBobOomHbIC HE3aTyXaroMue KOJcOaHus.

17. CBoOojHbIe 3aTyXxaroue KojaeoaHusl.

18. BoaHOBBIE MPOLIECCHI.

19. DneKkTpoMarHUTHBIE BOJHBI.

20. DuHeprust >IEKTPOMArHUTHBIX BOJIH.

21. CBeTOBbIC BOJIHBI.

22. Wntepdepenins CBETOBBIX BOJH. KOTEpEHTHOCTH U €€ OCYIIECTBICHHE.

23. Jludpaxmus ceera. [punmun [oirenca-dpenens. Meron 300 Openens.

24. Jludpakius Ha KPYTIOM OTBEPCTUU U JIUCKE.

25. dotoaddexr.

26. Macca u umnynsc oTtoHa. J[BoiicTBEeHHas MPUpPoOia CBETA.

27. JlBolicTBeHHas KOPIYCKYJISIPHO-BOJHOBAs MPUPOAa MUKPOOOHEKTOB.

28. BeposTHOCTHBIN CMBICT BOJIH Jie bpoitns.

29. CooTHoOIIIEHHE HEOTIPEeIeICHHOCTEH.

30. VYpasuenue lllpenunrepa.

31. TynHenbHbIN 2 PEKT.

RPN AWM R



32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.

ATtoM BOJIOpOAA.

MexaHn4yecKuii 1 MarHUTHBIM MOMEHTBI 3JICKTPOHA B aTOME.
[TpuHIUTT TOKIECTBEHHOCTH MUKPOYACTHIl. BO3OHBI ¥ ()ePMHUOHEI.
[TonsaTHE 0 KBAaHTOBBIX cTaTUCTUKAX bo3e-DiiHiTeiina 1 ®epmu-Jlupaka.
DNEeKTPOHHO-JLIPOYHOMN TIEPEXO/I.

OcHOBHBIE CBOMCTBA U CTPOCHUE SIIpa.

DHeprus CBs3H sep.

SlnepHblie CUIIBI.

S nepnbie peakuuu. LlenHou npouece neneHus aaep.
TepMosiiepHbIE peaKIIUu.

PannoakTUBHOCTE.

Tunosble 3aJa4u K IK3aAMCHY

1.

9.

10

MarHuTHbId TOTOK 4Ye€pe3 3aMKHYThIM NPOBOMHHMK compotusieHueMm 0,5 Om
paBHOMepHO yBenmumwica ¢ 4 BO mo 12 B6. Kakoit 3apsa mpomien uepes
IIONEPEYHOE CEUEHHE ITPOBOIHNKA?

. DnektpoH ¢ »Hepruer 300 5B aBmkeTCS NMEPHEHAUKYISAPHO JIMHUSIM WHIYKIIUU

MarHuTHOTO TOJIA ¢ HanpsbkeHHOCThI0 H = 465 A/M. Onpenenuts cuiy JlopeHiia,
CKOPOCTh U PaJiiyC TPACKTOPHH JICKTPOHA.

. [ImockoBeimykiasg JuH3a ¢ R =4 M BBIYKJIOM CTOPOHOM JIEKUT Ha CTEKISHHOU

IIJTaCTHHC. OHpGI[GJ'II/ITB MJIMHY BOJIHBI ITaAArOIICTO CBCTA, CCIIM PAANyC ILATOIO
CBCTJIOT'O KOJIbLId B OTPAXCHHOM CBCTC PABCH 3 MM.

. Onpenenuth pannyc nsatol 30H6I OpeHens, eclin paanyc BTOPOW 30HBI PpeHens

JUISL IIJIOCKOTO BOJTHOBOTO ()POHTA 2 MM.

. DHepreTudecKas CBETUMOCTh 4epHoro Teia Re = 10 kB1/M? . onpenenurs InHy

BOJIHBI, COOTBCTCTBYIOIIYIO MaKCUMyMy CHGKTpaHBHOﬁ IINIOTHOCTHU
3H€pF€THq€CKOﬁ CBCTHUMOCTH 3TOI'0O TECJ1a.

. Kaxoe xomuuectso sHeprum ¢ 1 cM? moBepxHOCTH 3a 1 ¢ M3IydaeT YepHOE TEIO,

€CJIM U3BECTHO, YTO MAKCUMAJIbHAS CIIEKTPajbHas IIOTHOCTh €r0 YHEPreTUUECKO
CBETHUMOCTH MPUXOJUTCA HA ITTMHY BOIHBI 484 HM?

. Kanuii ocemaercst cBetoMm ¢ JaiauHoM BoJjiHbl 400 HM. OmnpenenuTs HauMEHbIIIEe

3aJIEp)KUBAIOIICE HAIMPSDKCHUE, MPU KOTOpoM (OTOTOK mpekparnaetcsa. Pabdora
BbIX0oda 2.2 3B.

. Kpacnas rpannma doroadpdexra A, = 500 um. Onpenenuts : 1) paboTy BbIxona

AIIEKTPOHOB M3 JTOr0 MeTaia; 2) MaKCUMaJIbHYK CKOPOCTb JJIEKTPOHOB,

BBIPBIBAEMBIX U3 MeTasuia cBeToM ¢ A = 400 HM.

HaiiTu »sHepruto W JIMHY BOJHBI (OTOHA, HCIYCKAEMOrOo NpH Mepexoie

AJIEKTPOHA B aTOME BOJAOPOJIa C BTOPOIr0 SHEPreTUYECKOTO YPOBHSI HA MEPBbIN.

. 3a Kakoe BpeMms pacnajaerca 1/4 HayaJbHOTrO KOJWUYECTBA SAEP PaJuOaKTUBHOIO
HYKJIMJA, €CJIY NIepUOJI orypacnaaa 24 yaca?
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