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

Menmpro  ocBoeHuss aucuMILIMHBL  «DH3uKa»  ABISIETCA  CO3JaHUE Y
00yYaroIuxcss OCHOB JIOCTATOYHO IMIMPOKOM TEOPETUUYECKOW MOJTOTOBKH B 00JacTH
(Gu3MKY, TMO3BOJAIONICH OPUEHTHPOBATHCS B IMOTOKE HAYYHOW U TEXHHUUYECKOH
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 MOHATUSIMU, 3aKOHAMU U TEOPUAMHU (PU3UKH,
a Taxke MeToJlaMu (PU3UYECKOTO MCCIIEA0BAHNUS;

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

(opMHpOBaHME HABBIKOB NPOBEICHUS (PU3NYECKOTO HKCIIEPUMEHTA, YMEHHUS
BBIJICJIUTh KOHKPETHOE (PU3UYECKOE COJIEp )KaHUE B MPUKIAIHBIX 3ajadax Oyaylien
NEATEIIBHOCTH

KomnereHumu u UHIMKATOPBI, PopMUpyeMble y 00yUaroIuXCsl:

KO[[ 1 HAUMCHOBAHUEC KOMIICTCHIIUHN KOII U HAMMCHOBAHUC HMHAWKATOpPA

OIIK-1 — IlpumeHsTh
€CTECTBEHHOHAYYHbIEC U

0O0IIenH)XEHEPHBIE 3HAHUS, METO/IbI OIIK-1.2 — JleMOoHCTpHpYET 3HAHUS MTOJIOKEHHH,
MaTeMaTUYECKOro aHalln3a 1 3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK
MOJIEJINPOBaHMs B IPO(ECCUOHATLHON

JEeSATEIbHOCTH

2. Mecto aucuuninHbl B cTtpykrype OIl

[IpeamecTByromume TUCIUIIINHBL (MoaynH), mpaktuku, HUP, np. Her

[Tocnenyromue aucuuruiuabl  (Moxynu), mnpaktuku, HWP, np. yuebnas
npakTuka (o3HakomurtenbHas), [MA

3. CTpyKTYypa M cofep:KaHue JUCHUIITHHDI
3.1. CTpykTypa IMCUMILINHBI

JList ouHOM popMbl 00yUEHUS

Bunx yuebnoi paboThl Bceero | Bcero CemecTphbl

3E 4acoB 1 2
OBIIAA TPY JOEMKOCTSH ANCIHUTIIMHBI 12 432 252 180
KOHTAKTHAS PABOTA* - 210 106 104
AVJIUTOPHAS PABOTA 4,82 174 84 90
Jleknnun 1,94 70 34 36
[IpakTrueckue (CeMUHAPCKUE) 3aHATHUS 1,94 70 34 36
JlaGopatopHbie paboThI 0,94 34 16 18
CAMOCTOATEJIBHAA PABOTA OBYYAIOIIET'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
Jliia 3a09HOM (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
[TpomMeKyTOYHAs ATTECTAIIUS: 3 3

3.2. Coaep:kanue AUCHUIUIMHBI, CTPYKTYPUPOBAaHHOE MO pa3jiejamM H

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 OIlK-1.2-3
duznveckue OlIK-1.2-y
OCHOBBI OfK-1.2-B
KJIACCHUYECKOUN U
PENSATUBUCTCKOM
MEXaHUKH
Paznen 2: 64 10 4 10 40 TK2 OII:IIII<<11223
MonexkynspHas 8HK- n Z-SB;
¢buzuka u
TEpPMOJIMHAMUKA.
Pasnen 3: 86 14 6 14 52 TK3 OIlK-1.2-3
OIIK-1.2-Y




DJIEKTPUUYECTBO OIIK-1.2-B

DK3aMeH 36 36 OoOM1 OIIK-1.2-3
OIIK-1.2-V
OIIK-1.2-B

Hroro 3a 252 34 16 34 168

1 cemectp
Pasnen 4: 50 12 8 12 18 TKA4 OIIK-1.2-3
Marserusm OIIK-1.2-Y
OIIK-1.2-B
Pasgen 5: 48 12 6 12 18 TK5 OIIK-1.2-3
Onruka. OIIK-1.2-V
OIIK-1.2-B
Pasnen 6: 46 12 4 12 18 TK6 OIlK-1.2-3
DIeMEHTHI OIlIK-1.2-Y
o OIIK-1.2-B
KBAaHTOBOH (DH3UKH.
OCHOBEI aTOMHOH U
SAIepHON (HUBHKHU.

DK3aMeH 36 36 OM?2 OIIK-1.2-3
OIIK-1.2-y
OIIK-1.2-B

Hroro 3a 180 36 18 36 90

2 ceMecTp
HUTOI'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[BuxkeHue Tena, OpOIIEHHOTOo MO YIJIOM K TOPU3O0HTY. YTIIOBas
CKOPOCTh M YIJIOBO€ yCKOpeHHE. /[MHamMuka maTepuaibHOM TOYKHU. [lepBhIil 3akOoH
Hprorona. Macca u cuibsl. Bropoii 3akon Hetotona. Tpernii 3akon HproToHa. 3akoH
JBUKECHHSI LIEHTpPa MHEPLUU cUcTeMbl. HenmHepuunanbHbie cucTeMbl OoTcueTa. CHITbI
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 yOpyrux Tell. YJap aOCOJIIOTHO HEYNpyrux Tei. Jluccumanusi SHEpruu.
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 COXPAaHEHHUS] MOMEHTa uMIlyjibca. [I[puMeHeHne 3aKOHOB
JTWHAMUKHA TBEPJIOrO Tejla. DJIIEMEHThl MEXaHUKH >KUAKOCTEH U Ta3oB. JlaBieHue B
JKUJIKOCTH U ras3e. YPaBHEHHUE HEPA3pbIBHOCTU. YpaBHeHHE bepHyiu. Bs3kocTs.
JlamuHapHbIid ¥ TypOYJIEHTHBIM DPEXKUMBI TEUEHUS >KUIKOCTEH. JIBMKeHHe Ten B
KUIKOCTIX U razax. OCHOBBI PEISITUBUCTCKOM MEXaHUKH. DJIEMEHThI CHEIUaTIbHOM
Teopuu OTHOcUTENbHOCTH. IIpeoOpazoBanus ['amuies. MexaHUYECKH NPUHIIUIT
OTHOCUTENIBHOCTU.  llocTynaTel  cneuWanbHOM  TEOPUHM  OTHOCUTEJIBHOCTH.
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. [Ipeo6pazoBanus JlopeHna.
OOHOBPEMEHHOCTh COOBITUM B pa3HbIX cHCTeMax oOTcuera. JlJIMHAa Ten B pa3HBIX
cucTeMax oTcyeTa (COKpalleHUe MJIuHbI). JIIUTEeNbHOCTh COOBITHMI B Ppa3HBIX
cUCTeMaxX oOTcyeTa (3aMelJieHHue BpeMeHH). PeNsTUBUCTCKUN 3aKOH CIIOKEHUS




ckopoctedd. MuTepBan Mexay coObITUAMH. PenaTuBUCTCKOE 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. CTaTUCTUYECKHMH ¢ TEPMOAMHAMUYCCKHNA METOABl  MCCIICIOBAHMS.
[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 boneimana.  CpeaHee  4HCIO
CTOJIKHOBEHHMH U CpeIHss JUIMHA CBOOOIHOTO Mpobesia MoJeKyl. SIBIeHUs mepeHoca
B razax. PeanbHbie ra3pl. YpaBHeHue Ban-nep-Baanbca. I30TepMbl peasibHBIX Ta30B
U UX CpaBHEHUS C TeopeTHuecKUMHU. OCHOBBI TEPMOJIMHAMUKHU. BHYTpEHHsIs1 SHEeprus
cuctembl. Temnora u pabdorta. Pabora raza mpu ero pacmupenuu. IlepBoe Hayano
TEPMOJMHAMUKUA M €ro MPUMEHEHHE K Hu3ompoleccaMm. TermmoeMKoCTh UeaaIbHOIo
raza. Kpyropoit mpouecc (uuki). OOpatumbie U HeoOpaTuMmbie mnporecchl. Lukm
Kapno. DuTponus. Bropoe Hauano TepMOIUHAMUKM.

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 snekrpuyeckoro mnojsd. [IoTok BekTropa HampspKEHHOCTH. Teopema
Octporpaackoro-I'aycca. Ilpumepbl BBIYMCIEHUS 3JIEKTPOCTATHYECKUX TMOJEH C
noMonipto TeopeMbl Octporpaackoro-I'aycca. JIMANEKTpUKHM W TPOBOJHHMKUA B
AIEKTPUYECKOM ToJIe. BUabl MoJsIpU3aluyd IUAJIEKTPUKOB. DJIEKTPUUYECKOE IOJIE 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 YEAWHEHHOrO0 IpOBOAHMKA. KOHIeHcaTopbel. OHeprus
AIEKTPOCTATUYECKOTO NOJISA. [I0CTOSHHBIN 2JIEKTPUYECKHM TOK. 3aKOHBI IOCTOSHHOTO
TOKa. JneKkTpudyeckui Tok. Cijia M MIOTHOCTh TOKAa. 3akoH OMa 1yl OJJHOPOAHOTO
npoBoaHuka. CtopoHHue cuibl. 3akoH OMa [ HEOJHOPOJHOTO Yy4YacTKa IIEIMU.
Pa6ora u wmommHocTth ToOKa. 3akoH JDxoyns-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. 3akon buo-Casapa-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 DJIEKTPOMArHUTHOW MHAYKIUU. CaMOWHIYKIIHUS.
NHIyKTUBHOCTb. ODHEPrusi MAarHUTHOrO MOJis. MarHuTHOe IoJ€ B BEIIECTBE.




MarnvuTHble MOMEHTBI aTOMOB. MarHuTHOe MOJ€ B BelIeCTBE. HamnpsyKeHHOCTbH
MarHuTHoro mnosist. OTHOCHUTENbHAas MarHUTHasT MPOHHULIAEMOCTbh. J(MamMarHEeTHKH.
[Tapamaraetnku. @Deppomarneruku. [loHarme o mnpupome GdeppoMarHeTusma.
AnTtudeppomarnetuku. SBnenue csepxmnpoBogumoctu. OCHOBBI Teopun MakcBesia
JUIL 3JEKTPOMArHuTHOro nosis. Bropoe ypaBHenue MakcBemna. Tok cMemieHus.
[lonmnas cucrema ypaBHeHMM MakcBemia Ui DJIEKTPOMArHUTHOTO — ITOJIS.
OTHOCHUTEIBHOCTh ANEKTPUYECKOU U MarHUTHOM COCTABJISIFOLUX
anekTpoMarHutHoro nons. Konebanuss u  BonHbl. KonebatenbHbIi  KOHTYD.
CBoOonHble He3aryxawomue Konebanus. CBoOOJHBIE 3aTyXawliue KoseOaHusl.
BonHOBBIE mpOLECCHl. DJIEKTPOMATHUTHBIE BOJIHBI. ODHEPIrUs 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.
[Ipunuun TIroiirenca-Openens. Meton 30H Dpenens. Judpakuuss Ha Kpyriom
OTBEPCTUM M AUCKE. ECTECTBEHHBIM W TMONSAPU30BAHHBIN cBeT. llomspuzanms npwu
OTPOXEHUM W mperomieHud. J[BoiiHOe nydenpenomieHue. Bsaumopaencraue
AIEKTPOMArHUTHBIX BOJIH C BEIIECTBOM. Jlucmepcusi cBeTa. DIEKTPOHHAs TEOpUs
aucriepcuy csera. Iloronenue 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
HeonpeneneHHoctel. YpaBHenue Ilpeaunrepa. TyHHenbHBIM 3ddext. AToM
BoJ0poJa. CIIOHTAaHHOE U BBIHYKACHHOE M3iydyeHne. ONTUYECKOE YCUIIEHUE B CPENIE
C MHBEPCHOM 3acelIeHHOCTBhIO. Jlazepbl. MeXaHW4YeCKMid U MarHUTHBIM MOMEHTHI
DIEKTpOHA B artome. [IpMHOMN TOXKIECTBEHHOCTM MHMKPOYACTHL. bO30HBI H
dbepmuonbl. IloHATHE O KBAHTOBBIX CTaTHCTHKax bo3e-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 NOPOBOAUMOCTh TMOJYNMPOBOJHUKOB 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 peakunnd. PaqnoakTMBHOCTb. DJIEMEHTAPHBIE
YaCTHUIIbI




3.4. TemaTuyeckni MJIAH NPAKTUYECKUX 3AHATHI

Pemenne 3amau mo paspeny | «@u3ndeckue OCHOBBI KIIACCUYECKOW U
PEISATUBUCTCKOM MeXaHuKkW»: (OCHOBbI KHHEMaTHKH. JlMHamMuka wmaTepuaibHON
TOYKU W TMOCTYMATEIbHOTO JBUXKEHUS TBEpJOro Tena. Pabora u sHeprus. 3aKOHBI
coxpaHeHus. MexaHuka TBepAoro Tena. (OCHOBBI PENATUBUCTCKOM MEXaHUKH.
DNeMEeHThl MEXAaHUKH KUJIKOCTH.

Pemenne 3amgau no pasneny 2: «MonekymnspHas ¢Gu3MKa U TEPMOAMHAMUKAY:
MonekyaspHO - KHHETUYECKAsi TEOPUS UICAIbHBIX Ta30B. OCHOBBI TEPMOJANHAMUKH.
Termtossie mammnbl. ki 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
AJEKTPOCTATUYECKOM TOJIE. DHEpPrusd 3JeKTpocTaTuueckoro mnons. I[locTossHHBIN
AIEKTPUYECKUN TOK. DIEKTPOJBUKYIIAA CHIIA U HANIPSKEHUE. 3aKOHBI IIOCTOSIHHOTO
toka. [IpaBuna Kupxroda.

Pemenne 3amau mo paspeny 4: «MarHetusm»: MarHuTtHoe monie. 3aKOHBI
AJEKTPOMArHeTnu3Ma.  JJEKTPOMAarHWTHAasT MHAYKIUA. MarHuTHble  CBOWMCTBA
BemiecTBa. OCHOBBI Teopun MakcBemwia i 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
CONMPOTHUBJIEHUS TPYHTA MpHU 3a0uBaHuu cBau; OnpereneHue MOMEHTa HHEPLIUU Tella
u npoBepka Teopemsl llITeiiHepa; OnpeneneHne MOMEHTa UHEPLUHUHU POTOPA U CUJIBI
TPEHUS B ONOPE.

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

Paznen 3: «OnextpuuectBo»: (O3HAKOMIIEHHE C AJIEKTPOU3MEPUTEIHHBIMU
npubopamu; I'pagyupoBka raabBaHOMETpa, OKCIEpUMEHTalbHAs MPOBEPKA
00o0menHoro 3akoHa Owma; AwMmepMeTp HW  BOJBTMETP Kak OMHYECKOE
conpoTuBieHue; OrnpeneneHre CONPOTUBICHUI C€ IMOMOIIbI0 MOCTOBOM CXEMbI
Yurcrona; Cuna TOKa M HaNpsSHKEHWE NPU MAPAIIIENBHOM M IOCIEA0BATEIBHOM
COEIMHEHNHN CONpPOTHUBIECHUM. [loAroToBKa M MPOBENECHHUE U3MEPEHUN C MMOMOUIBIO
MYJIBTUMETPA;. JIEKTPOU3MEpUTENbHbIE NpuOOpsl W  u3MepeHus; JluHelHbie



DJIEKTPUYECKUE LEMU TMOCTOSIHHOTO TOKA; OKCIHEPUMEHTAIbHOE OIIpE/IEIeHHE
MapaMeTpoB BJIEMEHTOB IIelell TNEPEMEHHOro TOKa; OJIEKTPUYECKas Ienb
IIEPEMEHHOr0 TOKA C MOCJEA0BATEIBbHBIM COCIMHEHUEM 3JIEMEHTOB; DJIEKTpUYECKAs
LEMb NEPEMEHHOI0 TOKA C MapaluIeJbHbIM COEOUHEHUEM DJIIEMEHTOB; M3yueHue
3akoHOB  Kupxroda; IlocnenoBarensHOoe W mapaielbHOE  COEAUHEHHE
KOH/IEHCATOPOB.

Paspnen 4: «Marnetusm»: OmnpeneneHue TOPU30OHTAIBHOM COCTaBISIOLIEH
MarHuTHOTO moJjs 3emin; OIpeeseHre OTHOIICHHs 3apsiia dJIEKTPOHA K €ro Macce
METOJIOM MAarHeTpoHa; 3akOoH AMIepa: B3aUMOJECWCTBUE MNAPAJUICIBHBIX TOKOB;
[TocnenoBarenbHOE U MapaieIbHOE COCIUHEHUE KAaTyIEK UHAYKTUBHOCTH.

Pasnen 5 «Onruka»: OmnpeneneHne paguyca KPUBH3HBI JIMH3BI C ITOMOIIBIO
kosner, Herotona; OmnpeneneHne IIMHBI BOJHBI C IOMOIIBIO 30HHOHM IIJIACTUHKH;
Judpakius na3epHOro cBera Ha AUQPpPaKUMOHHOW pemieTke. OnpeneneHue AIUHbI
BOJIHBI C MOMOIIBIO THUPPAKIMOHHOW pelieTkH; V3ydyeHne mosisipu30BaHHOIO CBETa
ITOJTYTIPOBOJHUKOBOTO J1azepa. 3akoH Mairoca,

Paznen 6 «DOnemeHThl KBaHTOBOM (u3uku. OCHOBBI aTOMHOM M SIIEpPHOMN
¢busukn»: Baemnuii potosddexr; M3yuenns cnexkrpa atoma Ho.

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

4. OueHuUBaHUE Pe3yJIbTATOB 00yYeHUsI

OueHuBaHue pe3yJbTATOB OOYUYEHHS] 1O AUCHUILIMHE OCYIIECTBISECTCS B
paMKax TEKyIIEro KOHTPOJS W MPOMEKYTOUHOM aTTeCTalMH, MNPOBOJUMBIX IO
oamnsHO-perTuHroBoi cucreme (bPC).

[IIxana OoIleHKH pe3yJIbTaTOB OOYUYEHHUS MO JUCIUTIINHE:

YpoBeHb chHOPMUPOBAHHOCTH
WHJIUKATOpa KOMIICTCHITUH
o o Huxe o
Bricoknii Cpennuit Huzknit
3aradu- CpeaHero
Kozx Koz POBaHHBIC ot 85 10 100 ot 70 10 84 | 0T 55 10 69 | 0T 0 110 54
KOMIIEe- | WHIMKATOpa pe3yIbTaThI
TEHIIUHN | KOMIIETEHIIUN 00yueHus 110 Illkana oneHnBaHUs
HCIATITHHE HEY/I0B-
Auch YIOBJIET- YA
OTJINYHO XOopouro JICTBOPU-
BOPUTCIILHO
TECIBbHO
3a4TEHO HE 3aUTEHO
3HATh:
OCHOBHBIE YpoBeHb YpoBeHb | Munuman | YpOBEHb
¢busnueckue 3HAaHWUH B 3HAHUH B BHO 3HAHUM
SIBIICHUS 1 o0BeMe, o0BeMe, JOMyCTUM HIDKE
3aKOHBI; OC- COOTBETCT | COOTBETICT BI MHHHUMAJ
OIIK-1 OIIK-1.2 HOBHBIE BYIOIIIEM BYHOLIIEM YpOBEHB BHBIX
(usnyeckue Be- | IPOTpaMM | MPOTPAMM | pyaps TpebOoBaH
s o
JUYUHBI U KOH- | € €, IMEET HMeeT WM,
CTaHTHI, UX MTOJTOTOBK MECTO MECTO HMEIOT
ompezaeneHue U | u, 6e3 HECKOJIBKO MHOL'O MECTO
€AVHUIIEI M3Me- | OmHOO0K HErpyObIX rpyObIe




peHus; OomHMOOK | HEerpyObIx | OIIHMOKU
OLIMO0K
YMETB:
[Iponemon | Ilpogemon | Ilpomemon | Ilpu
CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIIEHUH
bl BCE bl BCE bl cTaHgapt
OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
yMEHUS, yMEHUs, yMEHHS, 3a/1a4 He
pEIEHBl | PEIlEHBl | PEIEHB IPOJEMOH
BCE BCE TUIIOBBIE | CTPUPOBA
IpuMersTS - | OCHOBHBIE | OCHOBHEIC | 3a1au C | Hbi
P KO 3aJ1a4H, 3aJ1a4M C | HErPYOBIM | OCHOBHBIE
vaTesaTaecky | BP0 THCH HErpyobIM | yYMEHHS,
i anmapar mon | P BSE u OomMOKaMu | UMEIOT
CHJCHI/II)I/I sa zlloaq 3aJaHus B | olMOKamu | MECTO
E oteccrorans | MOTHOM : BBINOJIHEH | TPyObIE
p Hoil o0neme BBITIOJTHEH | bI BCE OIINOKU
JEATEIbHOCTU bIBCC 3ajanui,
3aJaHMsA B | HO HE B
HOJTHOM TIOJTHOM
o0BeEME, o0BeEME
HO
HEKOTOPBI
ec
Hezo4eTa
MH
BJIAJIETD:
IIponemon | Ilpone- Hwmeercs | He npo-
CTPUPOBAH | MOHCTPU- | MHUHH- JIEMOH-
bl HABBIKM | POBAHEI MaTbHBIH | crpup
npu 0a3oBbIe Ha0bop OBAaHEI Ga-
PELIEHNH | HABBIKM HaBBIKOB | 30ppie
HecTaHaap | npu st HABBIKH
weToMAH THBIX PCLICHUH | PHICHHS | 1y
3a/1ad, CTaH/JapTH | CTaHAApPTH
aHaM3a u peHicHnH
BBIOMHE- | BIX 34124, | bIX 32184, | oo
MOZACIpoBa- HUW QU3H- | BBITIOJIHE- | BBITIOJHE-
HUS HBIX
> YECKHUX HUU QU3U- | HUU QU3U-
3a/1a4
TCOPETHICCKOTO | skcmepu- | wecknx YECKHX Alad,
a MEHTOB, skcmepu- | okcrepu- | BPITOMHE:
OKCIEPUMCHTANl | 4GnaGoT- | MEHTOB, MEHTOB, nust Qu-
BHOTO KU U o0pabor- | oOpabor- | 3UIECKHX
HUCCICIOBaHUA MHTEp- KN U KU U IKCIICpH-
TIpH peILICHNH NpeTaluu | UHTEP- MHTEP- MEHTOB,
3anad X pe3yllb- | IpeTaluy | mpetanuu | 00padoT-
NPOGECCHORANb | 1a10p Ge3 | HX pe3yiib- | MX pe3yiib- | KU I HH-
Hon OIKMOOK U | TaTOB C TaToB C Teprpera-
ACATCIBHOCTH HEZOYETOB | HEKOTOPHI | HEKOTOPBI | MU UX
MU MU pe3yibTa-
HEJOYeTa | HeJo4YeTa | 1o,
MH. MH UMEIOT
MECTO
rpyOsbie

OIIIMOKH.




OueHouHble MaTepuanbl ISl  MPOBEACHUS  TEKYIIEro KOHTPOJsS |
IPOMEXKYTOUHOM arTecTanuu mpuBenaeHbl B [lpunoxeHnn k paboueil mporpamme
JIUCIIATIJIMHEI.

[TonHBIN KOMIUIEKT 3aJlaHUl U MaTepuajgoB, HEOOXOJUMBIX NJisi OLICHUBAHUS
pe3ynbTaTOB 00YUYEHUS MO AUCIHUILIMHE, XPaHUTCS Ha Kadeape pa3padoTunka.

5. Y4eOHO-MeTOoIMYecKoe U HH(POPMALIMOHHOE o0ecniedeHHe JUCTHILIHHbI
5.1. YueOHO-MeTOANUYECKOE 00ecIeueHue

5.1.1. OcHoBHas nuTeparypa

1. CasenwveB, 1. B. Kypc o6meir ¢usuku. B 3 1. Tom 1. Mexanuxa.

MonekynspHas ¢usuka : yueOHuk g By30oB / 1. B. CaennbeB. — 18-e usn., crep.
— Canxkr-IletepOypr : Jlans, 2022. — 436 c. — ISBN 978-5-8114-9890-1. —
TekcT : anexkTpoHHbll / JlaHb : 3nekTpoHHO-OMOMMoTeuHass cuctema. — URL:

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

2. CasenneB, 1. B. Kypc obmeit ¢usuku. B 3 1. Tom 2. DaexkTpudecTBO H
MaraeTusM. Bomael. Ontuka : yaeoHoe mocoobwue mis By30B / M. B. CaBenbeB. — 16-¢
u3n., crep. — Cankr-IletepOypr : Jlanp, 2022. — 500 c. — ISBN 978-5-8114-8926-
8. — Tekcrt : snexkTpoHHbll // JlaHb : 35eKTpoHHO-OUOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/185339

3. Cagennes, 1. B. Kypc o0mieit ¢pusuku : yuebnoe nocodue : B 3 Tomax / U.
B. CaBenbeB. — 13-¢ u3n., crep. — Cankr-Iletepoypr : Jlans, 2022 — Tom 3 :
KBanTtoBas ontuka. AtomHas (usuka. dusuka tBepmoro tena. dusmka aTOMHOTO
saapa u daeMenTapHbix gactul — 2022. — 320 c. — ISBN 978-5-8114-4598-1. —
TekcT : snexkTpoHHbl / JlaHb : sneKkTpoHHO-OMOMMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/206909 4. Kypc dusuku : yueOHOE mocoOue It By30B /
T. U. Tpodumosaa. - 16-e uzn., crep. - M. : Akagemus, 2008. - 560 c. : ui. - (Bsiciiee
npodeccuonansHoe oOpaszoBanme). - ISBN 978-5-7695-4956-4. - Tekct
HEMOCPEICTBEHHBIN.

5.1.2. JlonmoaHUTENbHAS TUTEpaTypa

1. Kypc ¢uszuku. 3amaun u perieHus : yuyebnoe nmocobue mis By3oB / T. U.
Tpodumona, A. B. @upcos. - 5-e¢ uzn., crep. - M. : Axagemus, 2012. - 592 c. -
(Beicmiee mpodeccuonanbHoe oOpaszoBanue. bakamaspuar). - ISBN 978-5-7695-
9467-0. - TekcT : HEMTOCPEICTBECHHBIN.

2. Kanamnukos, H. I1. ®usuka. MHTepHeT-TecTUpOBaHUE 0a30BBIX 3HAHUU :
yueOHoe nocodoue / H. I1. Kanamnukos, H. M. KoxeBuukoB. — Cankr-IletepOypr :
Jlanp, 2022. — 160 c. — ISBN 978-5-8114-0925-9. — TekcT : anekTpoHHbI# // JlaHb
: AIEKTpOHHO-O0MOIMoTeuHas cucrtema. — URL: https://e.lanbook.com/book/210263



3. CoopHuk 3amau mo obmemy kypcy ¢uszuku : cOopHuk 3amaud / B. C.
Bonbkenmreiin. - 3-e u3f., ucnp. u gom. - CII6. : Kamwkuerit 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/. - Tekcr : amekrponnbiii. Yacts 1 :
Mexanuka. MonekynspHas ¢usuka. Dnekrpoctatuka. [loctosanasii 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. dusuka atoma u aromHoro sijpa. - 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. Onrtuka: 1adopaTopHbId MPakTUKYM 1o gucuuiuinHe "®dusuka" / 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 : 31€KTPOHHBIIA.

9. 3yeBa, Onbra CredanoBna. Pusnka : yuedHoe nmocobue / 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. [loctosHHbIN TOK. - Kazanb :
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. DaeKTpUYECTBO U MarHETU3M: METOJWYECKHE YKa3aHMs 0 TIOJTOTOBKE K
npakTudeckum 3aHsaTusM / coct. C. . Manauuon, E. B. [lImunar. - 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. Manarmmon C.®. DnextpudecTBo u Mmaruetusm: Kypc nekiuii mo ¢pusmuke. —
Kazanb: Kazan. roc. suepr. yu-1, 2007. — 220 c.

15. Mexanuka. MonekynsipHasi (u3nka: TECTOBbIE 3alaHMsl Uil PYOEXKHOro
KOHTpOJIs 3HaHui 1o qucnumumae "dusuka" / coct. E. B. IN'azeena [u mp.]; 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 kBaHTOBasi onThka. OCHOBBI aTOMHOW W sIIEpHON (UBUKH:
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. ®usmka : npaktukyM : B 2 gactsax / O. C. 3yesa, P. P. XycHyrnunos, A. O.
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. Juctanmmonnsiii Kypc "®dusmnka" Ha o6pazoBaTenbHoi 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 JocTyna K 00pa3oBaTelbHBIM 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 onepaluoHHast 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 OHJIalH- B3aMMOICHCTBHS TIperogaBaTelis 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 OOYUCHHUS
nmaboparopuun

Jlexuuu VueOHas ayAuTOpUs ISt Crienaau3upoBaHHast yaeOHas Mebenb,
NPOBEICHHUS 3aHATHI TEXHUYECKHE CPeCTBAa OOYUYEeHHS, CITy>Kalue JJIst
JICKIMOHHOTO TUTA IIPEICTaBICHMUS yueOHOI UHPOpMALUU
OonpIION  aymuTopuHM  (MYJIBTUMEIUHHBIN
IPOEKTOP, KOMIIbIOTEp (HOYTOYK), OKpaH),
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

[Mpaktnyeckne |Yuebnas  aymuropus | Cnenumanu3vpoBaHHass — ydeOHass — meOeb,
3aHATUS NpOBCACHNA 3aHATHH| TeXHUYECKHE cpeacTBa o0Oy4JeHus
CCMHUHAPCKOTO THIA, | (MyThTUMEAUNUHBIA  MPOEKTOP, KOMIIBIOTED
TPYNMOBBIX M MHAMBHAY-| (yov16yK), SKpaH) u Jp.
aTbHBIX KOHCYJIbTAIlHiA,
TEKYILETO KOHTPOJIS u
POMEKYTOYHOM aTTeCTali
JlaGoparopHbie |YueOnas naboparopus Crenuain3nupoBaHHOE nmabopaTopHOe
paboTh «OnTuka», A-203 o0opynoBanue o npoduio 1adboparopuu:

ycraHoBka jnabopatopHas «MHTepdepenuns
ceera. bunpusma @penens. OnpeneneHue
napameTpoB OunpusmMel OpeHens 1o
uHTep()EepEHIIMOHHON KapTUHEY; YCTaHOBKA
nabopaTtopHas «OrnpeaesieHre paanyca
KPUBU3HBI JIMH3bI C IOMOIIBIO KOJIeIl
HeroTronay; ycranoBka nabopaTopHas
«M3yuenue nudpakuuu 1a3epHOro cBeTa Ha
menu. Judppakuus Openens»; ycraHOBKa
naboparopHas «OmnpezeneHne JTUHbBI BOJTHbI
CBETa C MOMOLIbIO0 30HHOW IIIACTUHKI;
ycTaHoBKa naboparopHas «ludpakuus
Ja3epHOTO CBETA Ha TU(PPAKIIMOHOHN peIIeTKe.
Onpenenenne JJIMHBI CBETOBOM BOJIHBI IIPU
OMOIIU TU(PAKIIMOHHOHN PEIIETKNY;
ycTaHoBKa jJabopaTtopHas «M3ydeHue
HOJIIPU30BAaHHOIO CBETA MOJIYIPOBOJHUKOBOTO
nazepa. 3akoH Maitocay; yCTaHOBKa
naboparopHas «/3ydyenue unrepdepeHunu
JIA3€PHOr0 CBETA B TOJICTOM CTEKIITHHOM
riactuHke. [1os1ocsl paBHOrO HakJIOHA.
Onpenenenre TOMMIMHBI INIOCKOMapaieIbHON
CTEKJISITHHOM IUIACTUHBI 110
MHTEPPEPEHIIMOHHBIM KOJIbLIaM,
crean OOO 3apuuna «M3Mmepenue 1MHbI
CBETOBOM BOJIHBI C TOMOIIBIO Kojiell HproToHay,
creir  OOO 3apHuma «YCTaHOBKA [
M3y4yeHHsl CIHeKTpa aroMa BOJAOpoJa U
aTOMOB /Ipyrux rasoB (MHepTHas rpyimmna) 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 Bs3koctd MetogoMm CToKcay,
ycTaHOBKa  JjabopatopHasi  «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
naboparopHas «AMIEpMETp KaKk OMUYECKOE
CONPOTHUBIICHUE B CXEME», YCTAHOBKA
nabopaTopHas «BOJBTMETP KaK OMUYECKOE
CONPOTHUBIICHUE B CXEME», YCTAHOBKA
naboparopHas «/3MepeHne Toka 1 HarpsKeHUs
Ha COMPOTUBIIEHUSAX, COETUHEHHBIX
MOCJIEZI0BATEIBHO U NapaJlIeIbHO», YCTAaHOBKA
naboparopHas «Onpesenenrne TOpu30HTaIbHON
COCTaBJISIOUICH MHTyKIIUM MarHUTHOTO IMOJIS
3emiuy, yCcTaHOBKA JabopaTopHas
«Onpenenenue CONPOTUBICHUH ¢ TOMOUIBIO
MOCTOBOU CX€Mbl YUTCTOHA », YCTaHOBKa
nabopatopHas «I[IpoBepka 3akona Oma u
U3MEPEHHE YAECIbHOTO CONTPOTUBIICHUS »;
Moayib PI19-03 «Onpenenenue OTHOIIEHUS
3apsija 2JEKTPOHA K €r0 Macce METOJ0M
MarHeTpoHay», yCTaHOBKa JlabopaTopHast
«3ydyenune amnepmerpa u BOIbTMETPAY,
ycTaHoBKa jJaboparopHas «I'paagyupoBka
raJlbBAaHOMETPA», YCTAHOBKA TabOpaTopHas
«OKcnepruMeHTaabHas npoBepka 3akoHa Omay,
crea OOO 3apHuna «INEKTPUUYECKUE U
MAarHuTHbIE 11enn.OCHOBBI JIEKTPOHUKN» . JIP
«Cuna ToKa U HalpsHKEHUE MPpU NapajieIbHOM
u MoCJIeI0BaTEILHOM COETMHEHUU
CONPOTUBIICHUI, «ITonroroska u
MPOBEJCHNE  H3MEPEHUH C  MOMOUIbIO
MYJIbTUMETPAY, «INEeKTPOU3MEPUTETbHBIC
npubopel W u3MepeHus»;  «JIuHeiHbIe
ANEKTPUYECKUE ILIENU TIOCTOSHHOIO TOKay,
«IKCIEpUMEHTAIBHOE onpeneneHue
IIapaMETPOB IEMEHTOB ILIENEW NEPEMEHHOIO




TOKa», <<9JI€KTpI/I‘{CCKa$I LOernb MCPEMCHHOI'O

TOKa C TIIOCICOOBATCIBbHBIM COCIMHCHHUEM
3JICMEHTOBY, <<9JI€KTpI/I‘ICCKa$I O CI11b
MEPEMEHHOTO TOKa C mapajlsicJIbHbIM
COCAMHCHUEM 3JIECMEHTOBY, ((I/I3y‘ICHI/IC

3aKOHOB KI/IpXFO(l)a»; ((HOCJ'ICI[OB&TCJ'IBHOC n
napajjieJibHOC COCAMHCHUC KOHIACHCATOPOBY,

«[locnenoBarenpHOE u napajielibHOe
COCIMHEHUE  KAaTymIeK  WHIYKTHBHOCTH.
[TopTpeThl y4EHBIX.

YueOHast nabopatopusi| Crienuanu3upoBaHHOE nabopaTopHoe

«MexaHuka 1 MoOJeKyJspHas| o0opyaoBaHue 1o mpoduito 1adbopaTopuu:

dbusuka» A-206 ycTaHOBKa  JjabopatopHas  «OrnpezaeieHue
ko3 dunreHTa BSA3KOCTHU BO3/yXa
KaIlWJUISIPHBIM METOZIOMY, YCTaHOBKaA
nabopatopHast  «OmpeneneHue  OTHOIICHUS
MOJISIDHBIX ~ TEIUIOEMKOCTeH  rasa  cp/cv
METOAOM  aanabaTUYeCKOTO  PACIIUPEHUS,
ycraHoBKa  JiaboparopHas — «OrmpeneneHue
MOJIEKYJIIPHOW T'a30BOM MOCTOSIHHOM METOJIOM
OTKAuKM», yCTaHOBKA nabopaTtopHas
«Onpenenenue YCKOPEHHS cBOOOTHOTO

najieHusl Tela», YCTaHOBKa JabopaTopHas
«OmnpeneneHue cpeHend CUIbl COMTPOTUBIICHUS
rpyHTa TpU 3a0MBaHUM CBaW», YCTaHOBKa

nmabopaTopHas «Omnpenenenue MOMEHTA

MHEepIUM Tela W IpOBEpKa  TEOPEMbI

[IITeliHepa», NOPTPETHI YUEHBIX
KomrnbrorepHblii Kiace ¢ CrnenuanusupoBaHHass ~ y4yeOHas  MmeOeb,
BbIX0z10M B UHTepHET A-204 TeXHUUYECKUE cpencTBa 00yueHHs

(KOMITBIOTEPBI), JTUIIEH3HOHHOE MPOTrPAMMHOE
olecrieuenue

CamocrostenbHas |KoMmnbroTepHsli Kilace ¢
pabora BbIxoJ10M B MHTepHET B-600a

CnenuanusupoBaHHas yyeOHas meOens Ha 30
MocagouHblX  MecT, 30  KOMIIBIOTEPOB,
TEXHUYECKHE CpeAcTBa O0y4yeHMs (MyJIbTHMe-
JUWAHBIA  TPOEKTOP, KOMMBIOTEP (HOYTOYK),
JKpaH), BUJICOKaMEpHI, IIPOrpaMMHOE
o0ecrneueHue

YuraapHbIH 3a1
OnOIUOTEKU

Crneunanu3upoBaHHas MeOesb, KOMIbIOTEpHAs
TEXHUKA C BO3MOKHOCTBIO BbIX0/1a B IHTepHeT
u obecnieuennem noctymna B JUOC, skpaH,
MYJIbTUMEUIHHBINA TPOEKTOP, MPOTPAMMHOE
obOecrieyeHme

7. Oco0eHHOCTH OPraHM3alMu 00Pa30BaTeIbHOM AeITeJIbHOCTH JJIsl JIUIL C
OrpaHNYeHHbIMH BO3MOKHOCTSIMH 3/I0POBbSI H MHBAJIU/I0OB

JIviia ¢ orpaHMYEHHBIMU BO3MOXHOCTSIMH 310poBbsi (OB3) 1 MHBaNMUIBl UMEIOT
BO3MOKHOCTh O€CIPENATCTBEHHO MEPEMENIAThCsl U3 OJHOr0 y4eOHO-1a00opaTopHOro
KOpIlyca B JPYroi, MOAHSTHCS HA BCE H3TaXH Y4eOHO-Ia0OPATOPHBIX KOPITYCOB,

3aHUMATbCI B

y‘l€6HBIX N HHBIX IIOMCHICHHUAX C

y4eToM 0COOEHHOCTEM




NCUXO(PU3NYECKOTO PA3BUTHS U COCTOSIHUS 3/IOPOBbSL.

Hns obydyenus nury ¢ OB3 U WHBaIMAOB, UMEIONIMX HApYIICHHUS OMOPHO-
JBUTATEJIBHOTO anmapara, 00eCleYeHbl YCIOBHs OECHpPENSITCTBEHHOIO JIOCTyIa BO
Bce yueOHble nomeneHus. Mapopmalus o crenuaibHbIX YCIOBUSX, CO3AaHHBIX IS
oOyuatomuxcs ¢ OB3 u wuHBaiIMIOB, pa3MelleHa Ha caiiTe YHHUBEpPCHTETa
www//kgeu.ru. Mmeercst BO3MOKHOCTb OKa3aHHUSI TEXHUYECKON ITOMOIIM aCCHCTEHTOM,
a TaKoKe YCIIyT CypJOTEPEBOTUUKOB U TH(PIOCYPAOTIEPEBOAIUKOB.

Jlia anantanuu K BocrpusTHio gunamu ¢ OB3 u uHBanimgamMu ¢ HapylIeHHBIM
CIIyXOM CIPaBOYHOTO, y4eOHOro maTepuaja IO JUCHUIUIMHE O00ecneunBaroTCs
CJIEIYIOIIUE YCIIOBUS:

- IS JTy4IIed OpUEHTAIlMU B Ay JMTOPUHU, TPUMEHSIOTCS CUTHAJIBI OTIOBEILICHUS
O HayaJie ¥ KOHIIE 3aHATHSA (CIIOBO «3BOHOK» IMUILIETCS HA JJOCKE);

- BHUMaHUE CJIa0OCTBIIANIEr0 O0y4Yaromerocs MpHUBIEKAETCS MEJarorom
KECTOM (Ha IJIEYO KJIAJETCS pyKa, OCYIIECTBISECTCS HEPE3KOE MOXJIONbIBAHUE);

- pazroBapuBasi ¢ OOYy4YarOIIMMCS, NEAAroruuyeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKMMH TMPEIIOKEHUSIMHU, OOecreunBas BO3MOXHOCTb
YTEHUsI IO TyOam.

KommneHncanusi 3aTpyIHEHHI pPEYEBOrO0 M HWHTEIUIEKTYaJbHOTO Pa3BUTHS
ciabocnblammux 00y4arommxcsi IPOBOAUTCS ITyTEM:

- HCTIOJIB30BAaHUS CXEM, TUArpaMM, PUCYHKOB, KOMIBIOTEPHBIX MPE3EHTAIUH C
TUIIEPCChIIIKaMU, KOMMEHTUPYIOIUMHU OTJIEIbHbIE KOMIIOHEHThI H300paXeHMs;

- pEryJIIpHOTO MNPUMEHEHUs YNpaXKHEHUW Ha rpaduueckoe BbIJCIECHUE
CYLLECTBEHHBIX MPU3HAKOB IPEIMETOB U SBJICHUI;

- obecriedyeHrs] BO3MOXKHOCTH JUIsi OOy4arollerocss IMOJIyYUTh aJpPECHYIO
KOHCYJIBTAIIUIO 110 3JIEKTPOHHOM MOYTE [0 MEpe HEOOXOAUMOCTH.

Jlnig apanTanuu K BocrpusTHio unaMu ¢ OB3 u nHBanuaaMu ¢ HapyleHusIMu
3peHus CIIPaBOYHOIO, y4eOHOTO, IPOCBETUTEIHCKOTO Marepuana,
MPETyCMOTPEHHOTO0 00pa30BaTeIbHONM MPOrpaMMOil M0 BbIOPAHHOMY HaIlpaBJIEHUIO
MOATOTOBKH, 00ECIIEYUBAIOTCS CIEIYIOLIUE YCIOBU:

- BeZleTcd ajanrtauus opUIMaIbHOTO caidta B ceTh IHTepHEeT ¢ y4eToM 0COObIX
NOTPeOHOCTEN MHBAIMAOB 110 3pEHUI0, 00ECTIEYNBAETCS HAJTMUYKME KPYTTHOIIPUPTOBOK
CIIpaBOYHOM MH(GOPMALIUK O PACTIUCAHUM YUEOHBIX 3aHSITH;

- IeJarOTUYECKUd pabOTHUK, ero coOecegHUK (Mpu HEOOXOIUMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUH, MPEICTABIAIOTCS 00YUYaIOMMCS, P 3TOM KaXKbIi
pa3 Ha3bIBaeTCs TOT, K KOMY MeJaroruyeckuii paboTHUK oOpalaeTcs;

- IEUCTBUS, KECThl, MEPEeMEUICHHs MeJarornyeckoro pabOTHHKA KOPOTKO U
SICHO KOMMEHTHPYIOTCS;

- meyaTHass WHGOpPMAIMS TPEAOCTaBIsAeTCS KpynHbiM Tpudrom (ot 18
MYHKTOB), TOTAJIbHO O3BYyUHBAETCS;

- o0ecrieunBaeTCss HEOOXOIUMBIM YPOBEHb OCBEIIICHHOCTH MOMEIICHUI;

- IPEAOCTABIIIETCSI BO3MOXKHOCTh HCIIOJIb30BAaTh KOMIIBIOTEPHI BO BpeMs
3aHSATUN U MPABO 3aTUCU 00BSICHEHUM Ha TUKTO(DOH (110 JKEJIAaHUIO0 00YUYarOIUXCs).

dopMa mpoBeAeHUS TEKylUled U MPOMEXKYTOUYHOM aTTecTauuu IS
oOyuaronuxcst ¢ OB3 u MHBaNMIOB OIpeAenseTcs neJarorndieckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM IiaHoM. [Ipu HeoOxoaumoctu oOydaromemycs ¢ OB3,



http://www.kgeu.ru/

MHBAJIMY C YYETOM HX MHAMBHUIYAJIbHBIX NMCUXO(U3UUECKUX OCOOCHHOCTEN naercs
BO3MOXKHOCTh MPOMTH MPOMEKYTOUHYIO aTTECTAIUIO YCTHO, MUChbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIBIOTEPE, B (hOpME TECTUPOBAHUS U T.II., TMOO MPEIOCTABIACTCS
JOTIOJIHUTENIBHOE BPEMS JIsl TOATOTOBKHU OTBETA.

8. MeToanyeckue peKOMeHAAIMM VISl MpenogaBaTeseid M0 OpraHu3amuu
BOCIIUTATEJbHOI PadoThl ¢ 00y4AIOIUMMUCS.

MeTtoauueckoe obecriedyeHre mporecca BOCIUTAaHUS 00yJaromUXCsl BEICTyAeT
OJHUM U3 OMNpEeNesIoNMX (aKTOPOB BBICOKOTO KadecTBa  OOpa30BaHUA.
[IpenogaBaTens By3a, JIEMOHCTPUPYS BBICOKHHA TPO(ECCHOHANU3M, 3PYAULHUIO,
YEeTKYI0 TPaXXIaHCKYIO MO3UIINI0, CAMOJAUCIUILIINHY, TBOPYECKUHN MOAX0/] B PEIICHUN
npodeCCUOHANIBHBIX 3a/lad4, B XOJIe 00pa30BaTEILHOTO IIpollecca CIOCOOCTBYET
(GbopMHUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipu peanuzanuu AUCHUIUIMHBI TPENOJaBaTellb MOMXET HCIOJIb30BaTh
CJIEYIOILE METO/Ibl BOCIUTATENbHOU PabOThI:

- MeToibl (hOPMHUPOBAHUSA CO3HAHUS JMYHOCTU (Oecena, AMUCIYT, BHYIICHHE,
UHCTPYKTaX, KOHTPOJIb, OOBSICHEHUE, NpPHUMEpP, CAMOKOHTPOJb, pPAacCKa3, COBET,
yoexKACHUE U Ip.);

- METO/bl OpraHu3alliy JACSITEIBHOCTH M (POPMUPOBAHUS OIbITA MOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, TIearoruieckoe TpeOoBaHUEe, TMOpPYyUCHHE,
puydYeHne, CO3aHNe BOCTIMTHIBAIOIINX CUTYaIlui, TPEHUHT, YIIPAKHEHHUE, H . );

- METOABl MOTHBAIMH JNEATEIHLHOCTH W TMOBEACHUS (0J0O0pEeHHe, MOOIIPEeHne
COLIMAJIbHONW aKTUBHOCTH, TOPHIIAHWE, CO3/IaHHME CHUTYyallud Yyclexa, CO3JaHue
CUTYaIU# 7151 SMOIIMOHATIFHO-HPABCTBEHHBIX MEPEKUBAHMIA, COPEBHOBAHHUE U JIP.)

[Ipn peamu3anmuy  JUCHUIIMHBI  MPEMOJABATENb  JOJDKEH  YYWUTHIBATH
CJIEIYIOIME HATIPABJICHUS BOCIIUTATEIILHON JCSTEIBHOCTH:

I'pasxcoanckoe u nampuomuueckoe ocnumaHue:

- popMUpOBaHKE Yy OOYYAIOIIMXCS IIEJIOCTHOTO MHMPOBO33PEHUS, POCCUKCKOM
WJICHTUYHOCTH, YBRKEHHS K CBOEH ceMbe, OOIIIECTBY, TOCYAAPCTBY, IPUHSATHIM B CEMbE U
00I1IeCTBE JyXOBHO-HPABCTBEHHBIM U COLMOKYIIBTYPHBIM IIEHHOCTSIM, K HAIIMOHATBHOMY,
KyJIbTYPHOMY W HWCTOPUYECKOMY Hacleauio, (OPMHUPOBAHUE CTPEMJICHHUS K €ro
COXPaHEHUIO U PA3BUTHIO;

- opMUpOBaHKE Y OOYUAIOIIUXCS AKTUBHOM TPayKIAHCKOW MMO3UIIMH, OCHOBAHHOM
Ha TPAJMIIMOHHBIX KYJIBTYPHBIX, IyXOBHBIX M HPABCTBEHHBIX IEHHOCTSX POCCHICKOTO
oOmiecTBa, JJIsi TIOBBIIICHHS CINOCOOHOCTH OTBETCTBEHHO PEaTM30BBIBATH CBOH
KOHCTUTYIIIOHHBIE TIpaBa 1 00SI3aHHOCTHY;

- pa3BHUTHE MPABOBOU M MOJUTUIECKON KYJIbTYphl 00yYarOIMINXCsl, paCIIUPEHNE
KOHCTPYKTHBHOTO YYacTUs B TPUHATHH PEIICHHWH, 3aTparvuBalolX HX TpaBa U
WHTEPECHI, B TOM YHCIIC B Pa3IMYHBIX (DOpMax caMOOpraHU3AINK, CAMOYTPABICHNUS,
OOIIECTBEHHO-3HAUNMOM J1€ATEIbHOCTH;

- opMUpOBaHWE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TIO3BOJISIIONIMX  TMPOTHBOCTOSATH  AKCTpEMU3My,  KceHodoOuw,
JTUCKPUMUHAIIMA TIO COIMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM, HaIMOHATHHBIM
MpU3HAKaM, MEXKITHUYECKOH M MEXKKOH(PECCHOHAIIBHONW HETEPIHUMOCTH, APYyTUM
HETaTHUBHBIM COIMATILHBIM SIBJICHUSIM.



Llyxoeno-upascmeennoe socnumanue:

- BOCIIMTAaHWE YYyBCTBA JOCTOMHCTBA, YECTM M YECTHOCTH, COBECTIIMBOCTH,
YBAKECHUS K POAUTENSAM, YUUTEISIM, JIFOASAM CTAPIIErO MOKOJICHHUS;

- popMupoBaHUE TPUHLHUIIOB KOJUIEKTUBM3MA U  COJUIAPHOCTH, JyXa
MUJIOCEP/IUS U COCTPaJaHusi, MPUBBIUKH 3a00THUTHCS O JIOAAX, HAXOIALINXCA B
TPYAHOU )KU3HEHHOU CHUTYallWH;

- popMupoBaHUE CONMAAPHOCTH M YYBCTBA COLMATBHON OTBETCTBEHHOCTH IIO
OTHOUIEHUIO K JIIOJSM C OTPAaHUYECHHBIMH BO3MOXKHOCTSMH 310POBbsI, IIPEOJOJICHHAE
IICUXOJIOTUUECKUX OapbepoB 10 OTHOUIEHHIO K JIOJASM C OrpPaHUYEHHBIMU
BO3MOYKHOCTSIMU;

- popMupOBaHHE SMOLMOHAIBHO HACBIIIEHHOTO M JYyXOBHO BO3BBILIEHHOTO
OTHOUIEHUSI K MUPY, CIOCOOHOCTH U YMEHUS IepelaBaTh JPYTUM CBOM 3CTETUYECKUMN
OIIBIT.

Kynemyprno-npoceemumensckoe eocnumanue:

- popMHpOBaHUE ICTETUUECKON KapTHHBI MUPA;

- hopMupoBaHue yBaXXCHHS K KYJBTYPHBIM IICHHOCTSAM POJIHOTO TOpoJia, Kpasd,
CTpaHbL;

- IOBBIIICHUE TIO3HABATEIILHOW aKTHBHOCTH O00YYaIOIUXCSI.

Hayuno-obpazosamenvhoe socnumanue:

- popMHpOBaHUE Yy 00YYAIOIINUXCS HAYYHOTO MUPOBO33PEHUS;

- popMHpOBaHUE YMECHHMS TOJyYaTh 3HAHUS;

- popMHUpOBaHUE HABHIKOB aHAJW3a M CHHTE3a MH(POPMAIMH, B TOM YHCIIC B
npodheCCHOHAIBHOM 001acTH.



BHocuMBble HI3MeHEeHNsI M YTBEPKAeHUS HA HOBbII yU4eOHbIN roj
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1 3.5 [19.03.2026 | B CBSI3U ¢ | P.P.XycuytaunoB | C.O.I'anonenko
BBEJICHHEM B | IIpoTokos Ne§ ot
AKCIUTyaTaIuio  HO- 19.03.2026
BOTO JJaOOPaTOPHOTO
o6opyaoBanus OO0
«3apHHIIa» BHECCHBI
WU3MCHEHUS B TEMaTH
YecKUil TIaH Jiabo-
paTOPHBIX PaboT.
2 15.1.2 |19.03.2026 | To6aBnena P.P. XycuytaunaoB | C.O.I"'amoHeHKO
JOTIOJIHATENbHAS ITpoToxom Ne§ ot
auteparypa: m. 18, 19.03.2026
m.19.
3 6 |19.03.2026 | [lo6aBineno HOBOE P.P.Xycaytaunos | C.O.I'anmoHeHKO
nabopaTtopHoe ITporokois Ne§ ot
ob6opymosanue OO0 19.03.2026

«3apHULA.




IIpunooicenue k paboueti
npozpamme OUCYUniunbsl

MHWHUCTEPCTBO HAVKH U BBICILIET'O OEPA3OBAHU ST POCCUMCKON OEJIEPALIU
@l DenepajibHOE TOCYIAPCTBEHHOE OK0IKeTHOE 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 ®usuka

r. Kasans, 2023



OueHouyHble MaTepuainbl M0 JUCUUILUIMHE, MPEIHA3HAYEHHBI ISl OLICHUBAHMS
pE3yIbTaTOB 00YUEHHUS Ha COOTBETCTBUE HHANKATOPAM JOCTKCHUSI KOMIICTCHITHIH.

OrneHnBaHWe pe3yJbTATOB OOYYCHHS TIO0 IUCIMIUIMHE OCYIIECTBIISCTCS B
pamkax Tekymero koHTpoiist (TK) u npoMexxyTodHOM aTTecTaluu, IPOBOJUMBIX IO
oaubHO-perTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi kKapra

Cemectp 1
PelituHroBBIE MOKA3aTEIN
Vsl
= | &g | §le) 2l2.] |
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HanmenoBanue =& ¢| 8% 2185 2|8% | € 8
porena | 28 2| B 2129 2189 B EE
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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 no pazaenam (TeMam) 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 aTTECTALUA OM 0-45
(3x3amen) 1
B nucemenHoit popme no 0-45
ometam




Cemectp 2

Peiitunrossie nokazareian
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TK4 15-
Paznen 4. «MarneTuzm» 15 | 0-15 ;2 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 AJepHON (PUBUKI»
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. OueHOYHBbIE MATEPHAJIBI TEKYLIIEr0 KOHTPOJISI U IIPOMEKYTOYHOM aTTecTaluu
[Ikasna OLEeHKH Pe3yJIbTaTOB 00YUEHHUSI 110 TUCHUILIMHE:

YpoBeHb ChHOpMHUPOBAHHOCTH

3aruiagu-
HUHIUKATOPa KOMIIETEHIIUU
Kon Kon pOBaHHBIE A opa Ko He CHLI
o o HKe o
KOMIIC- HHIMKATOpA PE3yIbTaThl Breicokuit Cpe,[[HI/II/I Hwuskuit
CpeIHEr0

TCHIIMH | KOMIICTCHIIMH 06yqu1/m 1o

gucuumimHe  |oT 85 1o 100{ ot 70 mo 84 | o1 55 10 69 |oT 0 1o 54




IIxaa oneHUBaHUA

HEY 0B~
YAOBIIET-
OTJINYHO XOopouro JICTBOPU-
BOPUTCIILHO
TCIIbHO
3a4TEHO HE 3a4TE€HO
3HaTh:
OCHOBHEIE YDOBCE{I: Y})OBCE{I: Munuman YpOBeffb
dusnueCcKHe 3HaHWH B 3HaHUH B BHO 3HaAHUHN
SBICHUS 1 00BeMe, obbeMe, | momycTuMm HIDKE
3aKOHBI; OC- COOTBETCT | COOTBETCT LI MUHHMAJI
HOBHBIE BYIOIIIEM BYIOIIIEM YPOBEHB BHBIX
dusnueckue pe- | POTPAMM | TIPOTPAMM | spapyit Tpe69BaH
JIWYMHBI 1 KOH- | © €, IMECT 1MeeT i,
CTAHTHI, HX MOATOTOBK MECTO MECTO UMEIOT
onpenenenne n | 6eg HGCKOJg)Ko MHOL'O Mec6T0
JIMHAIB M3Me- | OIIMOOK HErpyOBIX HerpyGbIX rpyObIe
— OIINOOK OIUOKH
p ; OHINOOK
YMETh:
IIponemon | IIpogemon | IIpoaemon | Ilpu
CTPHUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUU
bl BCE bl BCE BI CTaHJapT
OCHOBHBIC | OCHOBHBIC | OCHOBHBIC | HBIX
YMEHHS, YMEHHS, yYMEHHUS, 3a/1a4 He
pEIICHBI pEIICHBI PEIICHBI IPOJIEMOH
BCE BCE TUTIOBBIC | CTPHPOBA
OCHOBHBIC | OCHOBHBIC | 3a/Ja4H C HBI
MPUMEHSTH (pu-
311KO 3a/1a4H, 3a/1a4u C HErpyObIM | OCHOBHBIE
BBHITIOJTHEH | HETPyOBIM | U YMEHUS,
MaTeMaTHYECKH
i anmapar o | P B u oImuOKaMu | UMEIOT
OINK-1 OIK-1.2 P p 3aJaHusl B | OMIMOKaMH | , MECTO
pelIeHnH 3a1a4
MTOJTHOM : BBITIOJIHEH | IpyObIe
npodeccruoHalb
o o0beme BBITIOJIHEH | bl BCE OIIMOKHU
bl BCC 3a/I1aHMS,
NEeATETbHOCTH
3aJIaHusI B | HO HE B
MTOJTHOM MTOJTHOM
o0BeEME, o0BeME
HO
HEKOTOPBI
ec
HeJoueTa
MU
BJIJICTh:
METOJaMuU ITponemon | IIpone- Hmeercs | He mpo-
aHam3a u CTPUPOBAH | MOHCTPU- | MUHH- JIeMOH-
MOJIETTUPOBa- bl HABBIKUA | POBaHBI MaIbHBIA | cTpup
HUS, npu 0a3oBble Habop OBaHEI 6a-
TEOPETUYECKOTO | PEIICHUH | HaBBIKU HABBIKOB | 30pLIe
u HECTaHJap | MpH JUTSt HABBIKH
IKCITIEPUMEHTAT | THBIX PEMICHAM | PEMICHUS | 1y,
BHOT ajad TaHJIAPTH | CTaHJIAPTH
oro 3anad, cTaHiap crauiap penieHnun
HCCIIeA0OBaHUS BBITIOJIHE- | BIX 3aJa4, | bIX 3ajad, ——
MIPU PEIICHUH HUU (PHU3U- | BBITIOTHE- | BBIMOJIHE- HELX
3a1a4 YEeCKUX HUM pusu- | HUS Pusu-
3a/1a4,
npoeCCHOHANID | OKCIEPH- | YeCKHUX YECKHUX a




HOU MEHTOB, JKCIIEpU- | IKCIEPU- | BBHIIOJIHE-
JIEATEIBHOCTH 00paboT- | MEHTOB, MEHTOB, Hus u-
KU U 00paboT- | 00paboT- | 3pyeckux
UHTEP- KH U KU U IKCIICPH-
IpeTaluy | UHTEp- UHTEP- MEHTOR
9
X PE3yJib- | IPETALMK | NPETAUMK | 60aG0T-
TaToB 0€3 | MX PE3YJIb- | UX PE3YIIb- | (or b
OIIMOOK U | TATOB C TaTOB C TepripeTa-
HEJ0YETOB | HEKOTOPHI | HEKOTOPHI
UM UX
MH MH
pe3ynbTa-
HeJoYeTa | HeJoueTa
TOB,
MH. MH
HMEIOT
MECTO
rpyobie
OIIIMOKHU.

OlleHKa «OTJHMYHO» BBICTABISACTCS 3a BBITIOJIHEHUE KOHMPOJIbHLIX pabom u
MmecmoeBulX 3a0anull 8 cemecmpe 6e3 ouuboK U Hedouemos, 21yO0Koe NOHUMAaHue u
VMeHUue NPpUMeHsms Gusudeckue 3aKoHbl 0N peuleHus 3a0a4 meopemuiecKozo,
9KCNEePUMEHMATbHO20 U NPUKIAOHO20 Xapakmepa, NOJHble U COO0epIHcameibHble
omeemsl HA 8ONPOCHL Obulema (meopemudeckoe u npakmuieckoe 3adanue);

OreHKa «XOPOI0» BBICTABISICTCS 32 BBITIOJHEHUE KOHMPOIbHBIX pabom u
MecmoBviX 3a0anull 8 cemecmpe ¢ MUHUMATbHLIMU OWUOKAMU U Hedouemamu,
NOHUMAHUEe U YMeHUue NPUMEeHAMb u3udecKkue 3aKOoHbl OJisl peuleHus 3a0ay
meopemu4ecko20, IKCNePUMEHMAIbHO20 U NPUKIAOH020 Xapakmepd, 00CMAamoyHO
NOJNIHblE U coO0epicamelibHble Omeenbvl Ha 80NPOCyl bOulema (meopemudeckoe uiu
npakmuyecxkoe 3a0anue);

OmeHka  «y/AOBJIETBOPUTEJIBHO»  BBICTABIIICTCS  3a  BBHITIOJIHCHUC
KOHMPOIbHbIX pabom u mecmoegulx 3a0aHull 8 cemecmpe ¢ OONbUUM KOTUYECMBOM
OWUDOK U HeOd0uemos, MUHUMAIbHLIL HAOOP HABLIKO8 BbINOJHEHUS (DUUYECKUX
IKCNEPUMEHMO8, 00pabomKu U UHMepnpemayuu uUx pe3yibmamos.

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

Uux pes3yibnamaoe.

3. IlepeyeHb O1LIEHOYHBIX CPEICTB
KpaTkass xapakrepucTuka OLUEHOUYHBIX 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 MPOBEPKU YMEHUN MPUMEHSTH MOJYYEHHbIE 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
M3MEPEHUsl YPOBHS 3HAHHUH 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
TpeOOBAaHUH 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  BHUJE  TMOJY4YeHHBIX  pe3ynpTaToB | TeMsl pedeparoB

TEOPETUYECKOI0 aHalW3a OIPEIEICHHONM HAay4YHOU
(yueOHO-HCCIIeJOBATENBCKON ) TEMBI

COCTOAT

OI_IGHOLIHBIG MaTCpHralibl, BBIHCCCHHBLIC Ha JK3aMCH, HepequL

us3 9K3aMCHAIIlMOHHBIX OnIeTOB C | TCOPCTUUCCKHUX

DKk3aMeH TCOPECTUICCKHUMHU BOIIpOCaMH u 3aJlaHUsAMHA | BOIIPOCOB U

YMEHMM.

IMPAKTUYCCKOT'O XapaKTepa AJid MPOBCPKU MPAKTUUCCKUX | KOMIIJICKT TUIIOBBIX

3agaq

4. IlepeyeHb KOHTPOJIBHBIX 3alaHUNl WM HHbIE MAaTepHAJbI,
Heo0XoaAMMBbIe ISl OLCHKH 3HAHUM, YMEHUH M HABBIKOB, XapPAKTEPU3YIOLIMX
JTanbl (POPMUPOBAHUS KOMIIETEHUMIA B IIpouecce 0OCBOCHUS AUCHMIIUHbI
[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 BBIOJIHAETCS:

TOJIBKO 3dKOH COXPAaHCHUS UMITYJIbCA

TOJIBKO 3aKOH COXPaHEHHS TOJTHOW MEXaHWYECKON YHEPTHHI

TOJIBKO 3dKOH COXpPaHCHHA MOMCHTA UMITYJIbECA

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

Cuna, pgelcTByromas Ha
TEJ0, HE COBepIIaeT padoTy,
€CJIU:

CHJia napajjiCibHa HAIpPaBJICHUIO IMTCPEMCIICHH A

CHJIa aHTHUIIApAJIJICIIbHA HAIMPABJIICHUIO IICPCMCIICHUS

TCJIO ITIOKOUTCA

CWJIa HampaBlieHa TM0J TYyObIM yIJIOM K  HampaBlIEHUIO
IepEMELCHUS

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

MECTOHAXOXXJIEHUE TAaHHOU TOUYKU

HOJIOKEHME 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 CTYISHTOM HHIWBHIYaJbHO U  JIOJDKCH
COJICp)KaTh: HOMEP W Ha3BaHHE PaOOTHI, 11e)Ib PaOOTHI, JaTy BBITOJHEHUS, KPATKOE
OITCaHHE TCOPUU  HM3y4aeMOTo  BONPOCA, OCHOBHBIC  XapaKTCPUCTHKHU
U3MEPHUTEIIbHBIX MPUOOPOB, 3aIUCH PE3yJIbTATOB MPSIMBIX W3MEPEHUN W pPacueToB
KOCBEHHBIX HM3MEpPEHUH, OPOPMIICHHBIC B BHUJC TAOMUIIBI, TPAQHUKH TMOTYICHHBIX
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 MUJUIMMETpOBO Oymare. [lpu
pacderax HEOOXOIUMO HCIIOIH30BaTh eAUHUIIBI cucTemMbl CH.

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 ompeneneHUs aMIUIMTYIbI, (a3pl, NEepHoaa, YacTOThI, ITUKIAYECKOM
4acTOTHI KOJIEOaHUS.

4. BeiBeaute (GopMyibl JUisl MEPUOAOB KOJIEOAHUN TPYKUHHOTO, (U3HUYECKOTO U
MaTeMaTUYECKOr0 MasiTHUKOB.

5. Kak 3aBucut BennurHa ¢ OT reorpagpuieckoil mupoThi?

6. [IpuBenuTe MpUMEPHI MPAKTUIECKOTO UCTIOIb30BaHMS KOJICOaHU MasTHUKA.

Omnpoc mo pasaenam (Ttemam):

AOCOIOTHO TBEPJIOE TENO;

Ckopoctb (muddepenimansaas Gopma);

Yckopenune (muddepenimanbaas Gopma);

TaHreHMaIbHOE U HOPMaJIbHOE YCKOpeHus ((hopMyJibl);

Bropoii 3akon Hetotona (onpeaenenne u popmyina);

Nmmynse (onpenenenue u hopmya);

PaGota (onpenenenue u dhopmya);

3aKOH COXpaHCHHUs MOJHON MEXaHHUECKOM dHepruu (onpeaesieHue 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 MEXy HUMH;

. JleiicTBrE cuiI B 3€MHBIX YCIOBUSX;

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

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

. 3aKOHBI COXpaHEeHUSs - PyHIaMEHTAIbHbIE 3aKOHBI IPUPO/IHI;

. DHeprus — euHas Mepa Pa3IMYHBIX (OPM JABIKECHUS U B3aUMOJACHCTBUS
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

Jiis Tekymero kourpoJs TK2:

Tect
Bonpoc Bapuanmvr omeema

ITepBoe Hayano | Q=AU+A

TEPMOTUHAMUKHU st | Q=0

M30TepMHUYECKOro mpoiecca | Q=AU

MMeEEeT 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 KOHLEHTPAMM 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
CoJIepKaTh: HOMEP U Ha3BaHHE PAaOOTHI, 1eb PadOTHI, JaTy BBIIOJHEHUS, KPAaTKOE
OIKCaHue TEOPUM  HM3y4aeMOTo  BOMPOCA, OCHOBHBIE  XapaKTEPUCTHKHU
U3MEPUTENIbHBIX MPUOOPOB, 3aMUCH PE3YJHTATOB MPSIMBIX HW3MEPEHUI U pacuyeToB
KOCBEHHBIX H3MepeHUH, OPOpMIICHHbIE B BHUAE TaOJMUIIbI, TPAPHUKU IMOJTYUEHHBIX
3aBUCHUMOCTe (eciu  TpeOyloTcsl), 3aluCh BBIYUCICHUN, MNPUBOIALIMX K
OKOHYATEIILHOMY pe3yJbTaTy, pacueT OIMMOOK H3MEpPeHH W OKOHYATEIHHBIN
PE3yNbTaT C YKa3aHHEM OIIMOKHA N3MEPEHUS, BHIBOIBI.

Bce rpaduku A0mKHBI OBITH BBIMOJHEHB Ha MWUIMMeETpoBoil Oymare. Ilpu
pacderax HEOOXOAUMO HCIIOIh30BaTh eAUHUIIBI cucTemMbl CU.

K xaxnoit maGopaTtopHoi paboTe COACPKHUTCS MEPEUCHb BOIMPOCOB JJIS 3aIUTHI
J1a60paTopHOI PabOTHI.



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

KoHTpoJibHbIE BONPOCHI:

1) Kakune BupI TeIuIoeMKOCTe Bam n3BeCTHBI?

2) Or uero 3aBucUT TemoeMKocTs razos? I[louemy C, > C,?

3) KakoB ¢usnuecknii CMbICT YHUBEPCAIBbHOM ra30Boil MOCTOSTHHOM R?

4) OObsACHUTE U3MEHEHUE TEMIIEPATYPhI ra3a B MPOIIECCE OIbITA.

5) OOwsacuute, moueMy aauadbata TpH pPACIIUPEHUU Trasza cHajaeT Kpyde, 4yem
u30TepMa.

6) Uto Ha3bIBaeTCd 4YUCIOM cTeneHei cBo0oabl? Kak 3aBUCAT OT 4ucia 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 MeHeneeBa-Kiamneipona);
3akoH ABorajpo;

OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHUHETUYECKON TEOpHH;

CpenHsst KBapaTH4Hasi CKOPOCTh;

BHyTpeHHss1 sHEeprus 1Jisi IpOU3BOJIBLHOM Macchl M rasa,

[Tomnast pabota 4, coBepiiiaemas ra3om;

TemmoeMKkoCTb,

IIepBoe HayamoO TEPMOJANHAMUKHY;

PaGoTa B 130Te€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. ITpupoja KanuUISIPHBIX sIBJIICHUI. KanuiisipHbIe SIBIICHUS B dKUBOW U HE)KHBOMU
IIPUPOJIE;

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

. Kpucrann, kak opma cyiiecTBOBaHUS MaTEPUU;

. CuIibl B MEXaHUKE U MOJICKYJISIpHOU (PU3HMKe;

. DHTpoNHSs, KaK (PYHKITUS COCTOSIHHSI CUCTEMBI;

. Teopema bosbiiMana 0 paBHOMEPHOM PACIPEAETICHUN 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 rupu ¢ MaccaMu 2 Kr U 3 KI' CO€JIMHEHbl HUTHIO U MEPEKUHYTHI uepe3 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/ 1 OTHaeT 3a UMKJI XOJOAWJIBHUKY KoaudecTBo TerioTel Q. = 13,4 kJlx.
Haiitu Kk.11.1. MalIyHEL.

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

4. JIBa 3apsiga mo (= 10 Kn kakmplii HAXOIATCSA HA pacctossauu 50 cM Apyr oT
npyra. Kakyio paboTy HY>XHO COBEPIIUTh, YTOOBI COJIM3UTh UX JO PACCTOSIHUS 5
cMm?

5. Konnencarop emkocteio 2 MK® 3apsikeH o Hanpspbkenus 20 B. Kakoil 3apsin
OyJlleT Ha OOKJIaJIKaxX 3TOr0 KOHAEHCATOPA, €CJIU K HEMY MOAKIIOUUTh NapaJlIeIbHO
JPyTOMl KOHAEHCATOp €MKOCThI0 8 MK®D, 3apsuKeHHbIM A0 HampsbkeHus 32 B.
CoenuHeHbl 00KIAKU KOHACHCATOPOB, UMEIONNE 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, INIOTHOCTh 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 3apsga (=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 IMOAKIOYEHUN 3TOrO0 KOHJEHCATOpa K He3apsubkeHHOMy ¢ (o =95
MK®D, BoapTMETp moka3zan obmiee Hanpsokenue U = 20 B. Haittu Ci.

buner 3

1. Kakoe pnaBiieHHE CO3Ja€T KOMIPECCOP B KPACKOIYJbTE, €CIU CTPYyS KUIKOU
KPAacKHU BBITEKAET U3 HEero 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 HKa um =720 uKn paBao 60 cm
OnpenenuTe TOYKY Ha MPSIMOM, MPOXOAAIICH depe3 3apsabl, B KOTOPOU HYXHO
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 CTOPOHOU 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 opopMICHHUIO OTUETa K JJabopaToOpHOM padoTe.

Otuer odopmisieTcs KaXIbIM CTYJACHTOM HWHIUBUIYAJIbHO U  JIOJDKEH
COJIEPKAaTh:
HOMEp M Ha3BaHHE PadOThHI, IeJb PadOThI, AaTy BBIMIOJIHEHHUS, KPAaTKOE OIMCAHHE
TEOPUU HM3YyYa€MOI'0 BOIPOCA, OCHOBHBIE XapPAKTEPUCTUKH HU3MEPUTEIbHBIX
NpuOOpPOB, 3alUCU PE3YJbTATOB MPSIMBIX H3MEPEHUM M PACUETOB KOCBEHHBIX
U3MepeHui, opopMIICHHBIE B BUJI€ TaAOIMIILI, TpaUKH MOJYYEHHBIX 3aBUCUMOCTEH
(ecnmu  TpeOyroTCs), 3amUCh BBIYUCICHUM, NPUBOASIIMX K OKOHYATEIHHOMY
pe3yJbTaTy, pacyeT OIMIMOOK M3MEPEHUN W OKOHYATEIBHBIN Pe3yiabTaT ¢ 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
1abopaTopHOIl paboOTHI.
IMpumep: Jlabopatopuas pabora [ 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.
Jlokaxkute 310, IPUMEHUB BTOpOE npasmiio Kupxroda.
4. YTo HYXHO cJienaTh, 4YTOObI OTKJIOHUTh CTPEJIKY rajlbBAHOMETpA 10 MPEACTIbHOTO
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
MPOU30MTH C rallbBAHOMETPOM B TOM ciyuae, ecinu DJIC ucroyHuka - JOCTATOYHO
OombImIas BeIMIUHA?

Onpoc no pasaenam (temam):

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

2. Ilponmomxure onpeneneHue: «HampsyKeHHOCTbIO — ANEKTPUUECKOTO  TOJIA
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);



© oo ~N oo

CBsA3b BEKTOPA HATIPSHKEHHOCTH E 3JIEKTPUYECKOTO MOJIS € MOTEHIHATIOM (]
Onextpuyeckuid TOK. Criia ¥ INIOTHOCTh TOKA;

3akoH Oma (Bce BapuaHThI);

PaGoTta u momtHOCTH TOKA. 3akoH J[koyns-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 pa3BUTUE (PUBHKH;

M30TponHbIE M aHU30TPOITHBIE TUAJIEKTPUKHA. CErHETOANEKTPHKH;

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

Tok nmpoBoaumocTy B MeTtaiuiax. OCHOBBI KIIACCUYECKOW JJIEKTPOHHOW TEOPUU
AIEKTPONPOBOIUMOCTH METAJUIOB,;

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

CBepX1poBOAUMOCTS;

10.2nexkTpuyeckuii TOK B Trazax. IJEKTPOIPOBOJAHOCTh ra3oB. MoHU3aIusa MoJeKy

razoB. HecamocrosTenpHbld Ta30BbIM paspsia. YJOapHas HOHM3aUUs 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 | onpeacadCTCsa TOKaMu, NCPECCKAOIMMHU MMOBEPXHOCTH
IMPOU3BOJILHO 3aMKHYTYIO | onpeac/siCTCA BHYTPCHHUMU KPYTOBbIMHA TOKaAMH

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 H3Yy4aeMOro BOINPOCA, OCHOBHBIE XapaKTEPUCTHKU H3MEPUTEIbHBIX
npuOOpOB, 3alKMCH PE3yJbTAaTOB MPSIMBIX H3MEPEHUH M PACUETOB KOCBEHHBIX
U3MepeHui, opopMIIEHHBIE B BHUJIE TaOIHIBI, TPpadUKH MOIYYEHHBIX 3aBUCUMOCTEH
(ecmu  TpeOyrOTCs), 3amUCh BBIYHUCICHWHM, TPUBOMSIIMNX K OKOHYATEIHHOMY
pe3ysbTaTy, pacdyeT OMMUOOK U3MEPCHH U OKOHYATEIhHBIA Pe3yJbTaT C YKa3aHHEM
OITUOKU U3MEPECHHUS, BEIBOIBI.

Bce rpaduku nomkHBI OBITH BBITIOJIHEHBI Ha MIJLTUMETpoBoil Oymare. [Ipu
pacderax HEOOX0IMMO HCII0Nb30BaTh €AUHUIIBI cucTemMbl CU.
K kaxmoit nabopaTopHOoi paboTe COAEPKUTCS TMEPEUCHb BOIMPOCOB JJISl 3AIUTHI
nabopaTopHOi pabOTHI.
INpumep: JlaGopatopuas paGora OIIPEJEJEHUE T'OPM3OHTAJILHOM
COCTABJIIONIEM WHAYKIIMA MATHUTHOI'O TIIOJS 3EMJIM U
I[TEPEBOJIHOI'O MHOXWTEJIAA TAHI'EHC-I'AJIbBAHOMETPA

KoHTposbHBIE BOIIPOCHI.

1. YUto Takoe MHAYKIHS MAarHUTHOTO ITOJIS?

2. Ilouemy MarHuTHas CTpeJIKa OTKIOHSETCS NpPH MPOIMYCKaHUU TOKAa 4Yepes
KaTyIIKY?

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

4. Kak HanpaBJIeHO MarHUTHOE T10JIE B LIEHTPE KPYTrOBOI'0 NPOBOAHUKA C TOKOM?

5. Ilouemy HampaBieHHME OTKJIOHEHUS CTPEIKUM MEHAETCS IIpU  H3MEHEHUU
MOJIAPHOCTH TOKA KaTYyIIIKH?

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

noJia?
2. Cuna Amnepa. [To kakoMy npaBuiTy HAXOAUTCS HAMpaBlieHUE CUJIbl AMriepa’?

3. 3akon bwuo-Casapa-Jlamnaca. CBs3b HaNpsHKEHHOCTH MArHUTHOTO TIOJS €
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 3JEKTPOMArHUTHOro mnoiia (auddepeHuanbHas u

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



Pedepat (Pdp)
Tewmsbr pedepaToB:

1.
2.

10.

Yckopurenu 3apsoKEHHBIX yacThll. MarnetpoH. Macc-CieKTpoCcKoIus;

3aKOH MOJHOr0 TOKa U ero npuMeHenue. Teopema ['aycca 11 MAarHUTHOTO T0JIS;
Tunel MarHeTWkoB: JAua- H mapa- MarHeTukd. COOTHOLIEHHE MEXIY
MOSIBJICHUSIMU JIMa- Y ITapa-MarHUTHBIX CBOMCTB BELIECTBA,;

O®eppomardetusMm. Touka Kropu. MarautHeii rtuctepesuc. IIpumeHneHus
(beppOMarHeTuKoB;

KBanToBass mpupoma  ¢geppomarserusmMa. MexaHW3M ~— HaMarHUYMBaHUs
dbeppoMarHeTuka;

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

[lepeMeHHBIN DIEKTPUYECKUU TOK. XapaKTEpUCTHKUA NEPEMEH-HOTO TOKA.
MoniHOoCTh TOKA;

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

[ITkama >7E€KTPOMArHUTHBIX BOJH. PagnoyacTOTHBI M ONTHYECKUM JHANa30H
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 mossgpuzaTopa

YMEHbBIINTCS B 4 pasza
CTaHET PAaBHOM HYJIIO
YMEHBIIUTCS B 2 pa3a

Yron manenus syya Ha | 0,71. (OTBeT yka3aTh ¢ TOUHOCTBIO /10 COTHIX)
IpaHULly ABYX Cpel paBeH
45°,
60°,
OTHOCHUTEJIBHBIM IIOKa3aTellb
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 Pa0OTHI, IENb PadOTHI, /1aTy BBITIOJIHCHHS, KPATKOE OIHMCAHUE
TEOpUH HW3Yy4aeMOTO BOIPOCA, OCHOBHBIC XapPAaKTEPUCTUKH H3MEPHUTEIIBHBIX
npuOOpOB, 3alUCH PE3yJbTATOB MPSIMBIX H3MEPEHUN M PACUETOB KOCBEHHBIX
U3MepeHuit, opopMIICHHBIE B BUJE TAOIMIIbI, TPAdUKH MOTYUYEHHBIX 3aBHCUMOCTEN
(ecnu  TpeOyrOTCSA), 3amUCh BBIYUCICHUM, MNPUBOASIIMX K OKOHYATEIHHOMY
pe3ybTaTy, pacyeT OIIMOOK M3MEPEHUM M OKOHYATEIbHBIM pe3yJbTaT C yKa3aHUEM
OIIMOKU U3MEPEHHUSI, BBIBOIBI.

Bce rpaduku nomkHBI OBITH BBITIOJIHEHBI Ha MILTUMETpoBoil Oymare. [lpu
pacueTax He0OXOAUMO UCIOIB30BaTh €AMHUIIBI cucTeMbl CU.
K xaxnoit nmabopaTtopHoi paboOTe COIAEPKUTCSA MEPEUCHb BOMPOCOB IS 3aLUTHI
nabopaTopHOi pabOTHI.
IIpumep: Jlaboparopnas pabora [IPOBEPKA 3AKOHA MAJIFOCA

KoHTposbHBIE BOIIPOCHI.

1. Kakoii cBET Ha3bpIBAETCA IUIOCKOIIOISPU30BAHHBIM ?

2. B 4yeM cOCTOUT SIBJIEHHE TBOWHOTO JIyYEITPEIOMIICHUA?

3. Uro Takoe onTtuueckas och? Kakue IIOCKOCTH B KPHUCTAJUIE Ha3bIBAIOTCA
IJIaBHBIMU?

4. ChopmynupyiiTe 3aKOHBI TOJISIPU3AIUH.

5. Ykaxute crocoObl MOTyUeHUS MOISIPU30BAHHOTO CBETA.

Omnpoc no pasgesam (Temam):

EcTecTBEHHBIN U NOJSIPU30BAHHBIN CBET;

3akoH Marmtoca. 3akoH bproctepa (hopmyibi);

HNuTtepdepennus, ycnoBue HHTEPPEPEHIIMOHHBIX MAKCUMYMOB;
HMudpakuus. YcnoBue 1MPpakImOHHBIX MAKCUMYMOB;

Jucnepcus u ee posiBiIeHUs,

TennoBoe U3IydyeHue.

AOCOIIOTHO YEpPHOE TEIIO.

3akon Credana-bonpinmana.

. 3akoH cMmenieHus: Buna.

10. ®oroaddexT. YpaBHeHue DitHIITEHHA sl BHENTHETO (hoTodPdekTa.

CoNOR~WODE

Pedepar (Pp)
Temsbl 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) oOTpaxeHue cBera. lIpedenbHBI yroa MOJHOTO
orpaxkeHusi. CBETOBOBI.

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 00BSICHEHHE JIaBIICHUS CBETA.

dororddext B nomynpoogHukax. ddpdext Hembepa.

.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.

HaiiTu MarHuTHBIN NOTOK Yepe3 MIIONIA/lb MONEPEYHOro0 CEUeHUsl 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
mprHO# | ¢ 6ECKOHEYHO BBICOKUMH CTEHKaMH B OCHOBHOM COCTOSIHWUH. Haiitu
BEPOSATHOCTh HAXOXICHUS YaCTHIIbI B nHTepBaie /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 siApa 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 HHAYUpyeTcs DC &2= 0,3B.
Berancenuts paauycsl nepBbIX ITH 30H DpeHens Ui citydas IIOCKOW BOJIHBI.
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 oTKIoHMICA Ha yron 180° .Onpenenuts 10110 SHEPTUM B IIPOLEHTAX,
OCTAaBIIIYIOCS Y paccestHHOro (oToHa.

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

Haiitu »Hepruto W JMHY BOJIHBI (DOTOHA, HUCIYCKAEMOIro MpH Mepexojie
AIIEKTPOHA B aTOME BOJIOPOJIa CO BTOPOT'O SIHEPTETUUECKOIO YPOBHS HA MEPBBIN.



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(paKklMOHHAS PEUIeTKa, €CIIU 3eJIeHas
muaus pryta (A=5461A) B crexTpe mepBoro mopsjka HaGMIOAAETCS 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 pacnagercs 1/4 HadyalbHOTrO KOJIMYECTBA SJIEp PaaAuOaKTUBHOIO
HYKJIMJA, €CJIY NIepUOo]I nojiypacmnaaa 24 qaca?

OTtuer no sadboparophoii padore (OJIP)

VYkazanus no opopMIIeHHIO OTYETa K JJaO0OpaTopHOil padoTe.

Otuer odopMIsSIETCS KaXIbIM CTYJEHTOM HWHIUBHUAYaJlbHO U  JOJDKEH
COJIEpKAaTh:
HOMEpP W Ha3BaHUE palOThHI, LIeJIb padOThI, J1aTy BBIIOJHEHHS, KPATKOE OINHUCAHHE
TEOPUU HM3YYa€MOI'0 BOIPOCA, OCHOBHBIE XapPAKTEPUCTUKU HU3MEPUTEIbHBIX
NpuOOpPOB, 3alUCH PE3YJbTATOB MPAMBIX H3MEPEHUNW W PACYETOB KOCBEHHBIX
U3MepeHui, oPopMIICHHBIE B BUJI€ TaOIMIILI, TpaUKU MOJYYEHHBIX 3aBUCUMOCTEH
(ecnmu  TpeOyrOTCsA), 3amUCh BBIYMCICHUM, MPUBOASAIIMX K OKOHYATEIHLHOMY
pe3ynbTaTy, pacdyeT OIIMOOK M3MEPEHUN W OKOHYATENIbHBIA PE3yNIbTaT C YKa3aHUEM
OIIMOKU U3MEPEHMS], BBIBOIBI.

Bce rpaduku nommkHBI OBITH BBITIOJIHEHBI Ha MIULTUMETpoBoil Oymare. [Ipu

pacdeTrax He0OXOAMMO UCIIOIB30BATh eAMHUIILI cucTeMbl CH.
K xaxmoii naGopatopHoii pabOTe COMEPKHUTCS TEPEUCHb BOMPOCOB JUISl 3aIUTHI
nabopaTopHOi pabOTHI.
Ipumep: JlaGoparopHas pa6ora BHEIITHU ®OTODDDEKT
KounTposbHBIe BONPOCHI

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

2. Jaiite hopMynupoBKYy BHEIIHEro ¢potorddexra;

3. Yro npoucxonut ¢ (GOTOHOM, MAJAIOIIUM Ha TPAHUILy METala;

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

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

6. [laitTe onpezenenue KpacHou rpanuiibl potodrddexra;

7. UTO Takoe TOK HaChIIIEeHUs?

8. 17151 4ero HyKHO 3alHparoniee HapsKeHne?

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 BOAOPO1a. DHEPreTUUECKUE YPOBHU;
Bbo3onbl 1 ®epMUOHBI — YTO K HUM OTHOCHUTCS?
[Toctynatsl 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¢ddexT BaBunosa-YepeHkoBa 1 €ro npUMEHEHUE B SACPHON (pU3HKe;
K ucropun otkpertus 3¢ppexra Komnrona;

SBnenue ceepxnpoBoaumoctu u 3pdext Kymnepa;

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

["onorpadust — UCTOpUSL OTKPBITUA U €€ TPUMEHEHUE;

SInepHblil MAarHUTHBIN PE30HAHC U €T0 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.

IIpomexyrounas arrectauuss OMI1:
Bonpocs! k 3x3ameny (1 cemecTp)

HoOoo~NoOkwWNE

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

0.

Cucrema orcuera. CKOpOCTb.

Y CKOpEHHE U €ro COCTaBIIAIOIINE.

YrnoBasi CKOpOCTh U YTIIOBOE YCKOPEHHE.

3akonsl HproTOHA.

Heunepunanbsueie cucteMbl oTcueTa. CUllbl UHEPIIUH.

3aKOH COXpAaHEHUS UMITYJIbCA.

PaGota cubl.

KoncepBartuBHbie cuibl. [loTeHIIManbHas sHeprus.

3aKOH COXpAaHEHUS MOJTHON MEXaHUYECKOW SHEPTUH.

Teopema L TeitHepa.

Kunernueckast sHeprusi Bpalaromerocs Tea.

OCHOBHOI 3aKOH JTUHAMUKH BPAIlATEIbHOTO JBUKEHHUSI.

3aKOH COXpAaHEHUsSI MOMEHTA UMITYJIbCA.

YpaBHEHUE COCTOSHUS UICAUTHHOTO rasa.

OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-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 TEPMOAMHAMUKHU U €r0 MPUMEHEHUE K U30IIPOIIECCaM.
TennoeMKoCTh HI€aJbHOTO Ta3a.

KpyroBoii npouecc (Iuki).

Hukn Kapho.

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

DnekTpuueckoe nose. Hanps»keHHOCTh Mosl.

DIIEKTPUYECKHUN TUTIOJIb.

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

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

Onektpudeckuil ToK. Crjia ¥ IIOTHOCTh 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 ckopoctbio 180 06/MuH. C HEKOTOPOTO MOMEHTA
BPEMEHHU OH Hadajl TOPMO3MTHCS C YIIOBBIM yCKOpeHHeM 3 pan/c?. Uepes kakoe
BpeMs OH ocTtaHoBUTCA? Kakoe 4ncio 000poTOB OH MPH 3TOM COBEPIIIUT?

. Teno mMaccoit 4 Kr U3 COCTOSIHHUS ITOKOS HA4YWHAET CKOJIB3UTH 110 HAKJIOHHOH

IJIOCKOCTH BBICOTOM 0.5 M M IJIMHOW 1 M M MPOXOJUT K OCHOBAHWIO 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 BelizieT U3 OamiioHa, a TeMIepaTypa MOHU3UTCA 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 HArPEBAIOT MPH IMOCTOSHHOM O0BEME 0

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

. JIByxaToMHOMY Ta3y cooOmeHo KoiumdyectBo Teminorel 2,093 x/[x. ['a3

pacumpsiercst uzobapuuecku. Haiitu paboTy pacumpenus rasa

.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 oOKJIaJKax 3TOro KOHJEHCATOpa, €CIIM K HEMY NapajliedbHO MOIKIIOUYUTh
JIPYrol KOHAEHCATOp €MKOCThIo 6 MK®D, 3apsskeHHbIl A0 Hanpsbkenus 20 B ?
CoennHeHbl 00KJIAIKU KOHACHCATOPOB, UMEIOIINE OTHOMMEHHBIE 3apsi/Ibl.

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

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

OTJAET BO BHELIHIOW L1eTb MOIHOCTh P1 = 8 BT1. Kakyro MoiHOCTh OTHAaeT OH BO
BHEIIIHIOKO IIeTb MpHu Toke I = 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 AJII MArHUTHOTO TOJISl 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 BEIIECTBE.

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. DnekTpoMarHUTHBIE BOJHBI.

20. DuHeprust >IEKTPOMArHUTHBIX BOJIH.

21. CBeTOBbIC BOJIHBI.

22. Wntepdepenims CBETOBBIX BOJIH. KOT€peHTHOCTD U €€ OCYIIECTBICHHE.

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

24. Jludpakius Ha KPYTIOM OTBEPCTUU U JIUCKE.

25. dotoaddexr.

26. Macca u umnyiasc ¢poToHa. J[BoiicTBEHHas: MpUpOa CBETA.

27. ]JlBoiicTBeHHasi KOPIYCKYJISIPHO-BOJHOBAs MPUPOJa MUKPOOOBHEKTOB.

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.
[ToHsaTHe 0 KBAaHTOBBIX cTaTUCTUKAX bo3e-OiiHireiina u ®epmu-Jupaxa.
DNEeKTPOHHO-JLIPOYHOMN TIEPEXO/I.

OcHOBHBIE CBOMCTBA U CTPOCHUE SIIpa.

DHeprus CBs3H sep.

SlnepHblie CUIIBI.

S nepneie peakuuu. Llenmnon nmpouecc 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?

. OnekTpoH ¢ sHeprueil 300 3B nBkeTCS NMEPNEHIUKYISPHO JIMHUSIM WHIYKIIUU

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

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

IIJTaCTHHC. OHpGI[GJ'II/ITB MJIMHY BOJIHBI ITaJarOIMCro CBCTA, CCIHM pPaAUyC IIATOIO
CBCTJIOT'O KOJIbLId B OTPAKCHHOM CBCTC PABCH 3 MM.

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

JUISL IIJIOCKOTO BOJTHOBOTO ()POHTA 2 MM.

. DHepreTuyecKas CBETUMOCTh 4epHoro Teia Re = 10 kB1/M? . onpenenurs auuHy

BOJIHBI, COOTBCTCTBYIOIIYIO MaKCUMyMy CHGKTpaHBHOﬁ IIJIOTHOCTHU
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 ¢ JiuHOM BoJiHBI 400 HM. OmnpenenuTs HauMEHbIIIEe

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

. Kpacnas rpannma doroaddexra A, = 500 aum. Onpenenuts : 1) paboTy BbIXoaa

AJNIEKTPOHOB M3 JTOr0 MeETauia; 2) MAaKCUMAaJbHYI) CKOPOCTh 3JIEKTPOHOB,

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 pacnajerca 1/4 HayalbHOTrO KOJWYECTBA SJAEP PaauOaKTHUBHOTO
HYKJIMJA, €CJIY NIepUOJI orypacnaaa 24 yaca?



		2026-05-15T10:48:50+0300
	Гапоненко Сергей Олегович




