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

Menmpro  ocBoeHuss aucuuiiiebl  «DH3uKa»  ABISETCA  CO3JaHUE Y
00y4aroIuxcsi OCHOB JIOCTATOYHO IIMPOKOM TEOPETUUYECKOW MOATOTOBKH B 00JIaCTH
(Gu3MKY, TMO3BOJAIONICH OPUEHTHPOBATHCS B IMOTOKE HAYYHOW U TEXHHUUYECKOH
uHbopMaiuu U oOecrmeuynBaroniei MM BO3MOXHOCTb HCIIOJIb30BAHUS HOBBIX
bu3NYECKUX PUHITUIIOB 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 TpPHUEMAMM W METOJAaMU pEUICHUS KOHKPETHBIX 3aJad W3
pa3nuyHbIX o0NacTelt GU3UKY;

(opMHpOBaHHE HABBIKOB IMPOBENCHUS (PUINYECKOIO HKCIEPUMEHTA, YMEHHUS
BBIJICJIUTh KOHKPETHOE (PU3UYECKOE COJIEp )KaHUE B MPUKIAIHBIX 3ajadax Oyaylien
NEATEIIBHOCTH

KomnereHnmu 1 MHIMKATOPhI, POpMUPYEMbIE Y 00yUYaIOIIUXCS:
KO[[ 1 HAUMCHOBAHUEC KOMIICTCHIIUHN KOII U HAMMCHOBAHUC HMHAWKATOpPA

OIIK-1 — IlpumeHsTh
€CTECTBEHHOHAYYHbIEC U

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

JEeSATEIbHOCTH

2. Mecto aucuuninHbl B cTtpykrype OIl

[IpeamecTByromme TUCIUIUIMHBL (MoaynH), mpaktuku, HUP, np. Her

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

3. CTpyKTYypa M cofepskaHue U CHUTLTHHBI
3.1. CTpykTypa IMCUMILINHBI

JList ouHOM popMbl 00yUEHUS

Bun 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
Jlexknnun 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

3.2. Couepmanne AUCHUIVIMHBI, CTPYKTYPHPOBaHHOEC 110

BH/1aM 3aHATHH

paszejamM u

Paznienbr Pacnpenenenue ®opmbl 1 | MHIEKCHI MHIUKATOPOB
IUACIHATIINHEL § TPY/I0EMKOCTH BH/I bopMHpyEMBIX
S 110 BUJaM y4eOHOU paboThl | koHTpoJIs KOMIIETCHIIN I
© = (e} ; O
3 =| &| §B| &
= 2| g g 3
Pazpgen 1: 66 10 6 10 40 TK1 OIIK-1.2-3
dusnueckue OIlIK-1.2-Y
OCHOBBI OINK-1.2-B
KJIACCUYECKOU U
PENATUBUCTCKOMN
MEXaHUKH
Paspemn 2: 64 10 4 10 40 TK2 811%1((112233,
MonexkyngapHas -1.2-
q)ml};ml; OIK-1.2-B
TEPMOJMHAMHUKA.
Pazpen 3: 86 14 6 14 52 TK3 811_1111511223
DNEKTPUUECTBO O 2.5
DK3amMeH 36 36 OoM1 OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
Hroro 3a 252 34 16 34 168
1 cemectp
Pazgnen 4: 50 12 8 12 18 TK4 OIIK-1.2-3
Maruerusm OIIK-1.2-Y
OIIK-1.2-B
Pasnmen 5: 48 12 6 12 18 TK5 OIIK-1.2-3
Onruka. OIlK-1.2-yY
OIIK-1.2-B
Paznen 6: 46 12 4 12 18 TK6 OIIK-1.2-3
DJIEMEHTBI OIK-1.2-Y
KBaHTOBOU (PU3UKH. OlIK-1.2-B
OCHOBEBI aTOMHOM 1
AIepHON (UBUKH.
DK3aMeH 36 36 OoM2 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 QM CHUNIMHBI

Paznien 1. du3nyeckrne OCHOBBI KJIACCUYECKON U PEIATUBUCTCKON MEXaHUKH:

[Ipeamet duzuku. Gusnyeckre OCHOBHI Kilaccuuecko MexaHnuku. Kunemartuka
MarepuasibHo  Toukh. Cucrema otcuera. CKOpoCTb. YCKOpEHHE U €ro
coctapisitonie. JIBukeHue Tena, OpOIIEHHOro MOJ YIJIOM K TOPU3O0HTY. YTIIOBas
CKOpPOCTh U YTJIOBOE yCKOpeHHe. J[MHaMuka mMatepuaibHOW TOYKH. [IepBhlii 3aKoH
Hprorona. Macca u cuibl. Bropoii 3akon Hetotona. Tpertnii 3akoH HproToHa. 3aKoH
JBM)KCHUSI LIEHTpA MHEPIUU cUcTeMbl. HenHepuuanbHble cucTeMbl oTcuera. Cuibl
uHepruu. PaGora m sHeprus. 3akoHbl coxpaHeHus. OCHOBHBIC TMPEACTABICHHUS O
3aKOHAaX COXpaHEHWsS. 3aKOH COXpaHEHUs wuMmIylbca. Pabota u sHeprus.
KoHcepBaTuBHbBIE CHJIBI. 3aKOH COXPAHEHUS MOJHOM MEXaHWUYECKOW 3HEepruu. Yaap
aOCOJIIOTHO yOpyrux Tell. Yap aOCOJIIOTHO HEyNpyrux Ten. Juccumanusi SHepruu.
JlnHamMuka BpamarenbHOro ABMXKEHUA. MomeHT wuHepuuu. Teopema IllTelinepa.
Kunernueckas sHeprus BpaiieHus Teiaa. MoMeHT cuibl. PaboTa mo BpamieHuro tena.
OCHOBHOM 3aKOH JWHAMHUKH BpalaTEIbHOrO JBWXEHHS Tena. OnpenencHue
MOMEHTA UMITYJIbCa. 3AKOH COXPAHEHHUS] MOMEHTA UMITyjbca. [I[puMeHeHrne 3aKOHOB
JVHAMHUKHA TBEPIOrO Tejla. DIIEMEHThl MEXaHUKH >KHAKOCTEH U Ta3oB. JlaBieHue B
JKUJIKOCTH U ras3e. YpaBHEHHUE HEPA3pbIBHOCTU. YpaBHeHUE bepHyiumn. Bs3kocTs.
JlamuHapHblii ¥ TypOYJIEHTHBIM PEXHUMBI TEUEHUS >KUIKOCTeH. JIBmkeHue Ten B
KUJKOCTSIX U razax. OCHOBBI PEIATHBUCTCKON MEXaHHMKU. DJIEMEHThI CIEUUATbHON
Teopun OTHOCUTENbHOCTH. [IpeoOpazoBanusa ["amuies. MexaHWYECKUU MPUHIIMIT
OTHOCUTENIBHOCTU.  llocTynaTel  cnenMaibHOW ~ TEOPUA  OTHOCHUTEIIBHOCTH.
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. [IpeobpazoBanms JlopeHna.
OnHOBPEMEHHOCTh COOBITUH B pa3HbIX CHUCTEMax oTcyeTa. J[JinHa Tel B pa3HbIX
cucTeMax oTcyera (COoKpalleHue [JIuHbI). JIUTEeNTbHOCTh COOBITUH B pa3HBIX
CUCTeMaxX oOTcyeTa (3aMeljieHHue BpeMeHM). PelsSTUBUCTCKUNM 3aKOH CIIOXKEHUS
ckopocTed. MHTepBal MEXIy COOBITUSIMU. PeNATUBUCTCKOE BBIPAKECHUE IS
uMITyJibca. OCHOBHOM 3aKOH PEATUBUCTCKON AUHAMUKHU. 3AKOH B3aUMOCBSI3U MacCChI
Y DHEPIUH.

PA3JEJI 2. MonekynspHas ¢u3znka U TepMOANHAMUKA

OCHOBBI MOJIEKYJISIPHOM (pU3UKKU U TepMoanHAMUKU. OCHOBBI MOJIEKYJISIPHOM
¢uzukn. CTaTUCTUUECKMM W TEPMOJAMHAMUYECKUH METOAbl  HCCIEIOBAHUS.
[TapameTpbl COCTOSIHMSI BEIIECTBA. YPAaBHEHHE COCTOSHHS HJACAIBHOIO rasa.
OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KUHETUUECKON TEOPUU MICATIBHBIX Ta30B. 3aKOH
Makcgemna 0 pacmpelereHud IO CKOPOCTSIM — TEIUIOBOTO  JBHYKCHMS.
bapomerpuueckas ¢opmyna. Pacnpenenenne bonsimana.  CpenHee  4ucio
CTOJIKHOBEHHMU U CpellHAs JUIMHA CBOOOHOTO MpoOesna MoJIeKyJl. SIBlieHus nepeHoca
B rasax. PeasibHble ra3sl. YpasHenue Bau-nep-Baanbca. M30Tepmel peanibHbIX Ta30B
U WX CPaBHEHUS C TeopeTHuecKUMU. OCHOBBI TEPMOJIMHAMUKU. BHYTpeHHSs1 SHEPTUS
cuctembl. Termmora u padota. Pabora raza mpu ero pacmmpenun. [lepBoe Hagano
TEPMOJIMHAMHMKN W €ro NPUMEHEHHE K H3ompoueccaM. TermmoeMKOCTh HIeaabHOro
raza. Kpyrosoii mporecc (muki). OOpatumple U HeoOpatumble mporiecchl. Lk
KapHo. OuTponus. Bropoe Hauano TepMoIMHAMHKH.




PA3JIEJT 3. DnekTpruyecTBo

DneKkTpocTaTuka. ODJIEKTPUYECKOE IOJIE B BaKyyMe. OJIEKTPUYECKHM 3apsi.
3aKOH COXpaHEHHUs DJIEKTPUYECKOro 3apsaa. BzammopeiicTBue 3apsioB. 3aKoH
Kynona. Dnektpuyeckoe mnojne. HanpsskeHHOCTh TOJSl. DIEKTPUUECKUU JTUIONb.
[Torennuan snektpudeckoro mnoisA. [IoTOk BekTopa HampspKeHHOCTH. Teopema
Octporpanckoro-I'aycca. Ilpumepbl BBIYHMCIEHHS 3JIEKTPOCTATHUYECKUX TIOJIEH C
nomompo TeopeMbl Octporpanckoro-I'aycca. JIMpneKTpUKM W TOPOBOJHUKH B
ANEKTPUYECKOM Tosie. Buabl mossipu3alud IUAJIEKTPUKOB. DJIEKTPUUYECKOE MOJIE B
nuanektpukax. [lomapusoBanHocts quanektpuka. Teopema Octporpaackoro-I'aycca
JUISL DJIEKTPOCTATUYECKOTO TOJS B AUAJICKTPUKE. Y CIOBUS HA TPAHUIIE pas3zena JBYX
OUABIEKTpUdecKux cpeln. CerHeTroanekTpuku. [IpOBOIHHKK B 3JIEKTPOCTATHYECKOM
noyie. OIJEKTPOEMKOCTh YEAMHEHHOro mpoBoAHMKA. KoHaeHcatopel. OHeprus
AIEKTPOCTATUYECKOTO NOJIs. [IOCTOSIHHBIN 3JIEKTPUYECKHUM TOK. 3aKOHBI IOCTOSTHHOTO
TOKa. JneKkTpudyeckui ToK. CWiia U MIOTHOCTh TOKAa. 3akoH OMa sl OJJHOPOIHOIO
npoBojHKMKA. CTOpoHHHME cuibl. 3akOH Oma Iyl HEOAHOPOJIHOTO YYacTKa IIEIH.
Pabora u wmomHocts TOKa. 3akoH JDxoyns-Jlenma. Kiaccuueckass Teopus
ANEKTPOIPOBOIHOCTH MeTaioB. [IpaBuna Kupxroda st pa3BeTBIEHHBIX LIETICH.

PA3JIEJI 4. Maraetusm

DJIeKTpOMarHeTu3M. MaruutHoe mnoJjie B BakyyMe. MarautHoe nose. Bekrop
MHAYKIUM MarHuTHoro moiisi. Cunel  Amnepa. 3akoH buo-CaBapa-Jlamnaca.
HanpsskeHHOCTh MAarHUTHOTO MOJS. 3aKOH IMOJHOTO TOKA I MarHUTHOTO MOJIA B
Bakyyme. MaruutHblii notok. Teopema ['aycca mnsi MarautHoro mons. Cuna
Jlopenua. IlpyHUMI OEWCTBHUS UMKIWYECKUX YCKOPUTEIEH 3apsyKEHHBIX YacCTHIIL.
Senenne Xosta. SIBneHuWe ANEKTPOMArHUTHONM HMHAYKUUMU. CaMOUHIYKIIUS.
NHIyKTUBHOCTb. DHEPrusi MAarHUTHOrO TMOJiss. MarHuTHOe ToJ€ B BEIIECTBE.
MarauTHele MOMEHTBI aTOMOB. MarHutHoe moje B BeniectBe. HampskeHHOCTH
MAarHUTHOrO moJiA. OTHOCUTENbHAsT MAarHuTHash MPOHULIAEMOCTh. JMaMarHeTuKH.
[Tapamarnetuku. ®eppomardetuku. Ilonstue o npupoae deppomarHeTusma.
AHTtudeppomarueTuku. SABnenue cepxmnpoBoauMoctu. OCHOBBI Teopun MakcBesia
JJI. 3JIEKTPOMArHuTHOro noss. Btopoe ypaBHenue MakcBenna. Tok cmenieHus.
ITomHas cucrema ypaBHeHMM Makcseimia Ui QJIEKTPOMAarHUTHOIO — ITOJIA.
OTHOCUTENBHOCTD ANEKTPUYECKOU u MarHUTHOM COCTaBJISFOIIUX
anekTpoMarHuTHOro Tmons.  KonebGanmst u  BonmHbl. KonebatenbHbI  KOHTYD.
CBoboanble He3aryxawmue KosneOanusi. CBOOOIHBIE 3aTyxaromue KoJeOaHus.
BosHOBBIE mpoliecChl. DNEKTPOMArHUTHBIE BOJIHBI. DHEPTHsl 3JIEKTPOMArHUTHBIX
BOJIH.

PA3JIEJT 5. OnTuka

BonHoBass ontuka. CBeroBble BOJHBL. MHTepdepeHIMss CBETOBBIX BOJIH.
KorepentHocTh 1 ee ocyniectBienre. CriocoOsl HaOMIOACHUS UHTEPPEPEHIINU CBETA.
HexoTtopbie mnpumepbl mnpuMmeHeHus wuHTepdepeHuun cBeta. Judpakius cpera.
[Tpunuun [roiirenca-®penens. Meton 30H Dpenens. Judpaxuuss Ha Kpyriom
OTBEPCTUU U AUCKE. ECTECTBEHHBIM W TMONSAPU30BaHHBIN cBeT. llomspuzaums npu
OTPaXXCHUHU W TMpEJOMIICHUHU. J[BoWHOE JyuenpenomieHue. BzaumopnencTue




QJICKTPOMArduTHBIX BOJIH C BCHICCTBOM. I[chepcm{ CBCTa. BHGKTpOHHaH TEOpuUs
AUCIICPCHUU CBCTA. ITornmomenue u paccesaHnuC CBCTA.

PA3JEJL 6. DnemenTsl kBaHTOBOU (hu3uku. OCHOBBI AaTOMHOM U SAAEPHON
[i)76370:9%

OcHOBBI KBaHTOBOW (hu3ukh. TerioBoe HM3IydeHHWE M €ro XapaKTePHUCTHKH.
3akon Kwupxroda. AOCOMIOTHO dYepHOE TeNO0. 3aKOHBI TEIUIOBOTO HM3ITYUYCHUS
abcomoTHo uepHoro Tena. Porordpdexr. Macca u umnyinsc ¢poTona. J[BoiicTBeHHas
npupoza ceera. J[BolicTBEHHas: KOPITYCKYJISIPHO-BOJIHOBAsI TPUPOJa MUKPOOOBEKTOB.
BepositHocTHBI cmbicn BodH e bpoitnsg. BonnoBas ¢yskius CooTHoOIIEHHE
HeomnpeaeneHHocter. YpaBHenue Illpenunrepa. TyHHenbHBIM 3¢ dexT. AToM
BOJI0poJa. CIIOHTAHHOE U BBIHYKAEHHOE M3ilydyeHrne. ONTUYECKOE YCUICHUE B CPENEC
C MHBEPCHOM 3acCelICHHOCThIO. Jlazepbl. MeXxaHWYecKMid U MarHUTHBIM MOMEHTHI
AJEKTpOHAa B aroMe. [IpUHIUI TOXAECTBEHHOCTH MHKPOYACTULl. bBO30HBI H
dbepmuonbl. IloHaTHE O KBaHTOBBIX cTaTucTUKax boze-OitHmrelina u depmu-
Hupaka. 3oHHass Teopust TBepAbIX Tela. (OCHOBBI 30HHOW TEOpUU. MeTamsl,
JURJIEKTPUKHU, TOJYNPOBOAHUKH C TOYKH 3peHus 30HHON Teopun. CoOCTBEHHAas
MIPOBOJIUMOCTH MOJIYIIPOBOAHUKOB. [IpriMecHass mpoBOAMMOCTh TOTYIIPOBOAHUKOB N-
tuna. IlpuMecHas mNPOBOAMMOCTD MOJYNPOBOJHHUKOB P-TUMA. DIJIEKTPOHHO-
JOBIPOYHOM Iepexoa. ATOMHOE SIpO U dJIEMEHTapHble YacTUlbl. OCHOBHBIE CBOKCTBA
U CTPOEHHUE sipa. DHEPTUs CBs3U saep. AnepHble cuibl. AnepHeie peakuuu. LlenHoi
npoiiecc aeneHud saep. TepMmosinepHble peakiud. PaqnoakTHBHOCTb. DJI€MEHTapHbIE
YaCTHUIIbI

3.4. TeMaTH4YeCKHl IVIAH NPAKTHYECKHUX 3aAHATHI

Pemienne 3amau mo pasgeny 1 «®dusnueckue OCHOBBI KIIACCUYECKOW U
PENATUBUCTCKOM MexaHukn»: OCHOBBI KHMHEMAaTHKH. JluHamMukKa MaTepuaibHOM
TOYKM W TMOCTYNATEJIbHOTO JIBU)KEHUS TBEpHOro tena. Pabora u sHeprusi. 3aKOHBI
coxpaHeHus. MexaHuka TBepAoro Ttena. OCHOBBI PEISTUBUCTCKONW MEXAHUKH.
DNeMEeHThl MEXAHUKH KUJIKOCTH.

Pemenue 3agau no pazgeny 2: «MouekynsipHass puU3nMKa U TEPMOJAMHAMUKAY:
MonekynsipHO - KUHETUYECKAsT TEOPUSI UICATBHBIX Ta30B. OCHOBBI TEPMOJAVMHAMUKH.
Tennossie mammubl. [{ukn Kapho.

Pemienne 3amau mo pasgeny 3:  «OnektpuyectBo»: 3akoH Kyiona.
HanpskeHHOCTh M MOTEHIMAN AJIeKTpocTaThdeckoro noss. JAuanektpuku. Teopema
["aycca 1u1st D27I€KTpOCTaTUYECKOTO MOJIA B BaKyyMe U B AudJeKTpuke. [IpoBogHUKY B
AIIEKTPOCTATUYECKOM TIOJIE. DHEPrus dSJIEKTPOCTaTHYeCKOoro mnojs. IlocTosHHBIN
AIEKTPUYECKUI TOK. DIEKTPOABKYIIAs CUJIAa U HANPSHKEHUE. 3aAKOHBI IIOCTOSIHHOTO
toka. [IpaBuna Kupxroda.

Pemenne 3amau no pasgeny 4: «Marnetusm»: MarHutHoe mnosie. 3aKOHBI
IIEKTPOMArHeTu3Ma.  OJEKTPOMArHWTHAs HMHAYKUMsS. MarHutHele  CBOMCTBA
BemiectBa. OCHOBbI Teopun MakcBemwia i DJEKTPOMATHUTHOTO — TTOJIS.
DNEeKTPOMAarHUTHbIE BOJIHBI.

Pemwenne 3amau mo paszpeny 5 «OnTuka»: YpaBHEHHME TapMOHUYECKUX



konebanuit. Uutepdepennus. Judpaxius. 3akoHsl noaspusamuu. Jlucnepcusi.

Pemenue 3amau mo pasmeny 6 «OnemMeHTH KBaHTOBOW (u3uku. OCHOBBI
aTOMHOM U anepHoi ¢uszukm»: KBantoBas npupoaa nzmydenus. OoTosaeKTpuuecKuit
abdext. Dddext Kommnrona. CperoBoe pgamieHue. Teopuss aTtoma BoJOpoa.
DOneMeHThl KBAaHTOBOM MexaHUKHU. YpaBHeHue lllpennHrepa m e€ro mpuioKeHHs.
OneMeHThl (U3UKH aTOMOB M MOJIEKYJ. ATOMHOE SiApO. 3aKOHBI PaJHOAKTHUBHOTO
pacraja.

3.5. TemaTu4yecKkuii JIaH JJaOOPaTOPHBIX padoT

Paznen 1 «®usnyeckre OCHOBBI KJIACCUYECKON U PENIATUBUCTCKON MEXaHUKI:
N3mepenne nuHelHbIX BenuuuH, MammnHa AtByna; OmnpenelieHHe CpeaHed CHIIbI
COIPOTHUBIIEHUS TPyHTA NpHU 3a0uBaHuu cBau;, OrnpeneneHne MOMEHTa HHEPLUH Tea
u nposepka Tteopemsl LlTeitHepa; OnpeneneHrne MOMEHTa HHEPLUHA POTOPA U CHJIBI
TPEHUS B OIIOpE.

Paznen 2 «MonekynspHas ¢usuka U TepMoAMHaMuKa». OnpeneneHue
OTHOUIEHUS! TEIJIOEMKOCTH Ta30B METOJOM aauadaTUYEeCKOro paclIUpeHus;
Onpenenenue k03hdUIIMEHTa BHYTPEHHETO TPEHUS (BSI3KOCTH) KUIKOCTU METOJIOM
Crokca; Onpenenenue kodh@uimeHTa BI3KOCTH BO3AYyXa KaNWJUILSIPHBIM METOJIOM;
OnpeneneHne MOJIEKYISPHOM ra30BOM MTOCTOSHHON METOJIOM OTKaYKH.

Paznen 3: «OnexrtpuuectBo»: (O3HAKOMIIEHHE C DJIEKTPOU3MEPUTEIBHBIMU
npubopamu; I'pagyupoBka raabBaHOMETpa, OKCIIEpUMEHTaJbHAs MPOBEPKA
0000menHoro 3akoHa Owma; AwMmepMeTp ¢ BOJBTMETP Kak OMHYECKOE
conpoTtusieHue; OrnpeneneHre CONPOTUBICHUI C IOMOIIBID MOCTOBOM CXEMBI
Yurcrona; Cuna TOKa M HaNpsOKEHHWE NPU NapajuIeIbHOM M IOCJIEN0BAaTEIbHOM
COCAMHEHUN CONpPOTUBIICHUU. [loATOTOBKA M MPOBENEHUE U3MEPEHUU C ITOMOIIBIO
MYJIBTUMETPA;. DJIEKTPOU3MEpPUTENbHbIE NpUOOpsl W u3MepeHus; JIuHelHble
IEKTPUYECKUE LENH IOCTOSSHHOTO TOKa, OKCHEPUMEHTAIBHOE OINPEICICHUE
[apamMeTpoOB AJIEMEHTOB ILENEld NEPEMEHHOIO0 TOKa; OJIEKTpUYECKas LEIb
MIEPEMEHHOr0 TOKA C MOCJEA0BATEIbHBIM COCIMHEHUEM 3JIEMEHTOB; DJIEKTpUYECKast
LEelb NEPEMEHHOr0 TOKAa C MapauieJbHbIM COEIUHEHUEM JIIEMEHTOB; M3yueHue
3akoHOB  Kupxroga; IlocinemoBarenbHoe M MapajuieibHOE  COEIUHEHHE
KOHJIEHCATOPOB.

Paznen 4: «Marnetusm»: OmnpeneneHue TOPU3OHTAIBHONW COCTaBIISIONIEH
MarHuTHOTO mojs 3emiin; OmnpeaeneHne OTHOIICHUS 3apsiia JIEKTPOHA K €ro Macce
METO/JIOM MAarHeTpoHa; 3akoH AMIepa: B3aUMOJACIHCTBUE NapaJlJIeNbHBIX TOKOB;
[TocnenoBarenbHOE U MAapaIETbHOE COEUHEHNE KATYIEK UHAYKTUBHOCTH.

Pasnen 5 «Onrukay»: OmnpeneneHrne paguyca KPUBH3HBI JIMH3BI C MTOMOILBIO
kosner, HeroTona; OmnpezneneHne MIMHBI BOJHBI C NOMOILBIO 30HHOHN IJIACTUHKH;
Judpakius na3epHOro cBera Ha AUQPPaKIMOHHOW pemieTke. OnpeneneHue ATUHBI
BOJIHBI C TMOMOIIBIO AU(PPAKIIMOHHON pemeTky; M3ydueHne mosiasipu30BaHHOTO CBETa
NOJIyIIPOBOJHUKOBOIO Jla3epa. 3akoH Maioca;

Pazpgen 6 «OnemeHThl KBaHTOBOM (u3uku. OCHOBBI ATOMHOM M siIEpHOMN
buszukny: Baemnuit potoaddext; M3yuenus crekrpa atoma Hp.



3.6. Kypcosoii npoekT /kypcoBasi padora
JlaHHbIi BUA pabOTHI HE MPEyCMOTPEH YUYEOHBIM IIAHOM.

4. OueHuBaHUE Pe3yJIbTATOB 00y4eHUsI

OrneHnBaHWe pe3yJbTATOB OOYYCHHS MO IUCIMIUIMHE OCYIIECTBIISCTCS B
paMKax TEKyIIEro KOHTPOJS W MPOMEKYTOUHOW aTTeCTallud, MPOBOAUMBIX IO
oaubHO-perTuHroBoi cucreme (bPC).

[IIkaa o1eHKH pe3yabTaTOB O0YUCHHUS 1O AUCITUTUIHHE:

YpoBeHb cHhOPMUPOBAHHOCTH
HMHJIUKATOpa KOMIETSHIIUU
Bricokuit | Cpenuuit Huoxce Huszkuit
3anaHu- CpPEAHETO
Koz Koz POBAHHBIE 57 85 510 100| oT 70 10 84 | 0T 55 10 69 | 0T 0 110 54
KOMIIEe- | HWHIMKATOpa pe3yIbTaThI
TEHIIMM | KOMIIETEHIIUU 00yueHus 110 Illxamna oneHMBaHuA
HCIUTLINHE HEYI0B-
R OTJIHYHO XOpOmIO yAoBIeT- J'IGT}];I([)pI/I-
BOPUTEIILHO TeIBHO
3a4TEHO HE 3a4TEHO
3HATh:
OCHOBHEIE YpoBeHb YpoBeHb | Munuman | YpOBEHb
dusHUecKue 3HaHWH B 3HaHUH B BHO 3HaAHUHN
SBICHUS U 06T)GMC, 06T)GMC, JOIlYyCTUM HHWXKCE
3aKOHBI; OC- COOTBETCT | COOTBETCT BIiT MUHHMAT
HOBHEIE BYIOIIIEM BYIOIIIEM ypOBEHb BHBIX
¢usnueckue e- | TPOTPAMM | TIPOTPAMM | syappijf, Tpe69BaH
JUYUHBI U KOH- | © ¢, IMeCT uMeeT nu,
CTAHTHI, HX MTOJITOTOBK MECTO MECTO HMEIOT
onpenenenuen | 0e3 HECKOJIbKO MHOT'O MECTO
CIIMHAIGT M3Me- | OLIMOOK HEerpyObIX HerpyGhIx rpyobie
. OIINOOK OIITMOKH
PCHMA, OHINOOK
YMETh:
[TIponemon | IIponemon | IIpoaemon | IIpu
CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUU
OIIK-1 OIIK-1.2 bl BCC Bl BCE Bl CTaHJapT
OCHOBHBIC | OCHOBHBIC | OCHOBHBIC | HBIX
YMEHHSI, YMEHHUSI, yYMEHUS, 3a/1a4 He
HpHMEHSATS (- PEIICHBI penieHbl peIIeHbI MPOJAECMOH
KO- BCE BCE TUTIOBBIE CTpUpOBa
vaTemammaccxy | CCHOBHBIC | OCHOBHBIE | 3ajati ¢ HBI
i anmapar opa 3a7a4y, 3a7a4H C HETpyObIM | OCHOBHBIE
pemermy 3a1a4 BBHITIOJTHEH | HETPyObIM | U yYMEHUS,
IpodeCcHOHAD bl BCE u OIIMOKAMH | HIMEIOT
o 3aJIaHKsl B | OITMOKaMH | , MEeCTO
eATENBHOCTH MTOJTHOM : BBITIOJIHEH | IpyOBIe
o0beme BBITIOJTHEH | BI BCE OIIMOKHU
bl BCE 3a/1aHMS,
3aJlaHusI B | HO HE B
MTOJTHOM MTOJTHOM
00BeEME, 00BeMe
HO




HEKOTOPBHI
ec
HeoueTa
MH
BIIAJIETD:
IIponemon | IIpone- Hwmeercs | He mpo-
CTPUPOBaH | MOHCTPU- | MHHH- JIEMOH-
bl HABBIKM | POBAHBI MaJIbHBI | cTpup
npu 0a3oBbIe HabOp OBAaHEI Ga-
PELIEHUH | HABBIKM HaBBIKOB | 30ppie
HECTaHAap | npH s HABLIKI
weToxamm THBIX PCWICHAN | POWICHAA | [y
3a1a4, CTaHJapTH | CTaHAApTH
aHaM3a u pCIICHAN
BBIMOTIHE- | BIX 3A1a4, | BIX 3218, | oy
MOJZIeTpoBa- HUU QU3K- | BBIIOJIHE- | BBIIOJIHE-
HUS HBIX
’ YEeCKUX Huu Gu3u- | HUU PU3U- sana
q
TCOPCTHHUCCKOTO | skcmepu- | weckux YECKMX at,
u MEHTOB, sKcmepu- | 9Kkcmepu- | BPITOMHE
OKCICPUMCHTAI | 46naGoT- | MEHTOB, MEHTOB, st u-
BHOTO KU U 00pabor- | 0Opabor- | 3HUCCKUX
HCCIICAOBaHUA MHTEp- KU U KA U IKCIICpH-
TIpH peIICHNH IpETaluu | UHTEP- MHTEP- MEHTOB,
3ajad UX pe3yiib- | peTanun | npetanuu | 00paboT-
NPODECCHOHANL | 13105 Ge3 | uX pe3ysib- | UX Pe3yiib- | KM H HH-
HOM OmMOOK ¥ | TATOB € TaToB ¢ TepIpeTa-
ACATEIILHOCTH HEZ0YETOB | HEKOTOPHI | HEKOTOPBI | IIMH UX
MU MU pesynbTa-
HEZo4YeTa | HEoYeTa | Tom,
MH. MH AMEIOT
MECTO
rpyobie
OIIMOKH.
OueHouHble MaTepuaibl IS TPOBEJACHUS  TEKYIIEr0 KOHTPOJS W

IIPOMEKYTOUHOM aTTecTanuu mnpuBefeHbl B Ilpunoxenun k paboueil mporpamme

JUCITUITIIMHBI.

[TonHBIN KOMIUIEKT 3aJlaHWK M MaTepHajoB, HEOOXOIUMBIX JJIsS OICHHUBAHUS
pe3ynabTaTOB 00YUYEHUS MO AUCIMUILINHE, XPAHUTCA Ha Kadeape pa3padoTunka.

5. YueOHO-MeToau4YecKoe U MHGOpMaNOHHOE o0ecrieYeHue JUCHUILTUHBI

5.1. YueOHO-MeTOANYECKOE 00ecIeYyeHne

5.1.1. OcHoBHas nuTeparypa

1. CasenveB, 1. B. Kypc ob6meit ¢usuxku. B 3 1. Tom 1. MexaHuka.
MonekynspHas ¢uszuka : yueOnuk ansa By3oB / U. B. CaBenbeB. — 18-e u3g., crep.

— Cankrt-IleTepOypr
Tekcr : anexTpoHHbIN // Jlaup :
https://e.lanbook.com/book/221120

Jlanp, 2022. — 436 c. — ISBN 978-5-8114-9890-1. —
ANEKTPOHHO-OnOMMoTeunas cucrtema. — URL:



2. CasenbeB, 1. B. Kypc o6meit ¢usuku. B 3 1. Tom 2. DnekTpudecTtBo u
maraetus3M. Boanasl. OnTrka : yuebHoe nocodue s By3oB / U. B. CaBenseB. — 16-¢
u3n., crep. — Cankr-IletepOypr : Jlanp, 2022. — 500 c. — ISBN 978-5-8114-8926-
8. — Texct : snexTponHbIi // JIaHb : 3neKTpoHHO-OUOIMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/185339

3. Cagennes, . B. Kypc o6mieit ¢pusuku : yuebroe nmocodbue : B 3 Tomax / U.
B. CasenpeB. — 13-e usn., crep. — Cankt-Ilerepoypr : Jlans, 2022 — Towm 3 :
KBanroBast ontuka. AtomHas ¢usuka. Ousmka TBepaoro tena. Ou3nMka aTOMHOTO
sanpa u sneMeHTapHbix yactull — 2022. — 320 ¢. — ISBN 978-5-8114-4598-1. —
TekcT : smexkTpoHHbIN / JlaHb : 37eKTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/206909 4. Kypc ¢usuku : yueOHoe mocobue st By30B /
T. U. Tpodumosa. - 16-e uzn., crep. - M. : Axkagemus, 2008. - 560 c. : wi. - (Briciiee
npodeccuonansHoe obOpazoBanue). - ISBN 978-5-7695-4956-4. - Tekct
HETOCPEACTBEHHBIMN.

5.1.2. JlomorHUTENBbHAS TUTEpaTypa

1. Kypc ¢uszuku. 3amaun u pemienus : yueOHoe mocobue s By3oB / T. W.
Tpodumona, A. B. @upcos. - 5-e¢ uzn., crep. - M. : Axkagemus, 2012. - 592 c. -
(Beicmiee mpodeccuonanbHoe oOpaszoBanme. bakamaspuart). - ISBN 978-5-7695-
9467-0. - Tekcr : HEMOCPEICTBEHHBIM.

2. Kanamnukos, H. I1. ®usuka. MHTEpHET-TecTUpOBaHUE 0a30BBIX 3HAHUU :
yueOnoe nocodue / H. I1. Kanamnukos, H. M. KoxeBuukoB. — Cankr-IletepOypr :
Jlansp, 2022. — 160 c. — ISBN 978-5-8114-0925-9. — TekcrT : anekTpoHHbIi // JlaHb
: SIIEKTPOHHO-OnOmoTeunas cuctema. — URL: https://e.lanbook.com/book/210263

3. CoopHuk 3amad mo obOmemy Kypcy ¢u3uku : cOopruk 3agaud / B. C.
Bonbkenmrelin. - 3-e u3a., ucnp. u gom. - CII6. : Kamwknerit mup, 2003. - 328 c. -
TeKCT : HemoCpPeACTBEHHBIN.

4. ®usuka: 3amauynuk: B 2 yactsax / coct. E. B. I'azeea [u np.]. - Kazans :
KI'DY. - 2022. - URL: https://lib.kgeu.ru/. - Tekcr : snmexkrponnbiii. Yacts 1 :
Mexanuka. MonekynspHas ¢usuka. Dmekrpoctatuka. [loctosanbpii Tok. - 2022. -
133 c.

5. ®usuka: 3amayHuk: B 2 yactax / cocT. E. B. I'azeea [u np.]. - Kazans :
KI'DV. - 2022. - URL: https://lib.kgeu.ru/. - Tekct : snextpoHHbii. Yacts 2 :
Marnetusm. Ontuka. KBantoBas pusuka. dusuka atoma u atoMmHoro siapa. - 2022. -
178 c.

6. MexaHnnka W MOJEKyJspHas (U3MKAa :  METOAMYECKUE YKa3aHUA K
BBIMOJIHEHUIO J1a00paTOpPHBIX paboT mo aucuuiuimbe "®wusuka" / coct. : B. JI.
Martyxun [u np.]. - Kazans : KI'DY, 2012. - 51 c.

7. Onrtuka: 1adopaTopHbId MPaKkTUKYM 1o auciuruinae "dusuka" / cocr. : E.
A. T'ontox [u ap.]. - Kazans : KI'QY, 2015. - 54 c.

8. DnexkTpoMarneTusM: npakTukym / coct.: A.H. I'aBpunenko [u ap.]. - Kazanp
: KI'DY, 2022. - 61 c. - URL.: https://lib.kgeu.ru/. - TekcT : 37€KTPOHHBIN.

9. 3yeBa, Onwra CredanoBHa. dusnka : yuebnoe nocodue / O. C. 3yena, B. JI.
Maryxun, FO. ®. 3yeB. - Kazanp : KIDY. - 2019. - URL:



https://lib.kgeu.ru/irbis64r_plus/index.html. - Tekct : osnekrponnsii. Y. 1
Mexanuka. MonekymnsipHas usuka. Jnexrpoctatuka. [locTtosHubIi TOK. - Kazans :
KI'9Y, 2019.-313 c.

10. Omnrtuka. DneMeHThl KBAaHTOBOW (DU3HKHM : METOIMYECKHE YKa3aHUS IO
MOATOTOBKE K MPAKTHYECKUM 3aHATHSAM JUIA  CTYACHTOB 3HEPreTHYECKUX
cnenuanbHocTe ouHOM (hopmbl oOyueHust / coct. C. ®@. Manauuon. - Kazasp :
KI'9Y, 2015.- 112 c.

11. 3aiinamesa, ['y3ens HakunoBua. ®uznka. COOpHUK 3aaa4 [DIEKTPOHHBIN
pecypce] : yueOHo-MeTonuueckoe nocobue / I'. H. 3aitnamena, C.®. ManauuoH. -
DJIEKTPOH. TEKCTOBBIE AaH. - Kazans : KI'QY, 2015.-100c. ;

12. DnexkTpu4ecTBO U MarHETU3M: METOJUYECKHE YKa3aHMs MO MOJTOTOBKE K
npakTudeckum 3aHsaTusiM / cocT. C. @. Manammon, E. B. lllmunr. - Kazaus : KI'DY,
2014.-97 c.

13. Mexanuka W MoOJIeKyJsipHas (u3MKa: METOAMYECKOe Mocolue s
CaMOCTOATENbHON padoThl no nucuumiuHe dusuka / cocr. C. ®. Manmauuon. —
Kazansp : KI'DQY, 2010. - 175 ¢

14. Manamuon C.®. DnextpuyectBo u marietusm: Kypce nekmuit no pusuke. —
Kazansb: Kazan. roc. suepr. yu-t, 2007. — 220 c.

15. Mexanuka. MonexkyisipHas (u3uKa: TECTOBBIC 3adaHUs I PyOEKHOTO
KOHTpOJIs 3HaHUM 1o auctuiuinHe "®dusuka" / coct. E. B. I'azeera [u ap.]; pen. B. JL.
Martyxwus. - Kazanp: KI'QY, 2012 — 56 c.

16. DnexkTpuyecTBO M MArHETH3M: TECTOBBIC 3aJlaHMs Il PyOeKHOTO
KOHTpoJs 3HaHui mo nucturuimHe "duswmka" / E. B. I'azeea [u mp.]; pen. B. JL
Maryxun. - Kazans: KI'9VY, 2013. - 71 c.

17. BonHoBass u kBaHTOBas onthka. OCHOBBI aTOMHOM U SAEPHOU (DU3UKHU:
TECTOBBbIE 3aJaHus A1 PyOEKHOTO KOHTPOJS 3HAHMWA MO AucuUILuIHE "dusuka" /
coct. E. B. I'azeena [u np.]; pen. B. JI. Matyxus. - Kazans: KI'QVY, 2012. - 40 c.

18. ®wusuka : npaktukym : B 2 yactsx / O. C. 3yesa, P. P. Xycnyraunos, A. ©.
laticun [u ap.]. — Kazans : KI'DY, 2023. Yacte | : ®usznueckre OCHOBbI MEXAHUKHU.
MonekynsipHass ¢u3uMKa U TEpPMOJUHAMHUKA. OJeKTpocTaTuka. [locTosHHBIN
anekTpuueckuit Tok. — 2023. — 257 c.

19. ®wusuka : npaktukyMm : B 2 yactsax / O. C. 3yesa, P. P. Xycnyraunos, A. ©.
laiicun [u np.]. — Kazans : KI'DY, 2023. Yacts 2 : Dnekrpomardetusm. Konedanus
U BOJIHBI. BonHOBas n kBaHTOBas onThka. OCHOBBI KBAHTOBOM U SEPHON (PUBHUKHU. —
2023. - 251 c.

5.2. MudopmanuonHoe odecnevyenne

5.2.1. DneKTpOHHBIE U UHTEPHET-PECYPCHI
1. JuctanmmonHsiii kypc "®dusuka" Ha o6pazoBaTenpHoi miomanke LMS MOODLE
https://Ims.kgeu.ru/enrol/index.php?id=12

2. EnuHbIi mopTan MHTepHET-TeCTUpOBaHus B chepe odOpazoBanus https://i-exam.ru/
https://mypage?2.i-exam.ru/



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

5.2.2. Ilpodeccuonanbibie 0a3pl gaHHbIX / HMHpOpMaIMOHHO-CIIPaBOYHBIC
CUCTEMBI
1. EquHoe okHO gocTymna K 00pa3oBaTellbHBIM pecypcam http://window.edu.ru/
2. Poccwuiickas HanMoHanbHas oubdaunoreka http://nir.ru/
3. «Koncynbrant mmoc» http://www.consultant.ru/

5.2.3. JIunieH3MOHHOe W CBOOOJHO  pacHpoOCTpaHsIeMOe  IPOTPaMMHOE
oOecrieueHne AUCIUTUTMHBI
1. Windows 7 ITpodeccuonansnas (Pro) ITons3oBareabckas onepaidoHHas CUCTEMa,;
3A0 "CodrJlaitnTpeia" No2011.25486 ot 28.11.2011 Hewucki. npaBo. beccpouHo;
2. bpayszep Chrome Cucrtema moucka uHpopMaiu B ceTd MHTEpHET; CBOOOIHAS
munen3ust Heucki. npaso. beccpouno;
3. LMS Moodle ITO st 3¢ eKTHBHOrO OHIIaliH- B3aUMOICHCTBHS IIpemogaBaTelis u
ctynenTa, CBoboHas nuien3us Heuckil. mpaBo. beccpouno.

6. MaTepua/IbHO-TeXHHYECKOE O0ecneyeHue JUCITUTTIMHBI

HaumenoBanue Buna HaumeHnoBanue yueOHOM
y4eOHOU pabOThI ayAUTOPHH, [Tepeuennr HEOOX0IUMOTO OOOPYIOBAHUS U
CHETMATN3UPOBAHHON TEXHHYECKUX CPEJICTB O0yUCHHS
nabopaTopuH
Jlexuuu YyeOHas ayTuTOpHst ISt Crenuanu3upoBaHHas yueOHas Me0elb,
NPOBEIECHUS 3aHATUH TEXHUYECKUE CPEACTBa OOyueHHs, CIyKalme IS
JCKIHOHHOTO THIIA MpeICTaBICHUS yueOHoI UHpOpMaLUU

Oonbiiol  ayauropuu  (MyJbTUMEAMMHBIN
IPOEKTOp, KOMIIbIOTEp (HOYTOYK), DKpaH),
JIEMOHCTpPAIIMOHHOE 000pyI0BaHUE, Y4eOHO-
HarJsiiHble mocoOus

[TpakTryeckue |Y4eOHas ayJIuTOpHS 1st| Crienuanu3upoBaHHAS yueOHast MeO0eb,

3aHATHA HIPOBEACHUA 3aHATHH| TeXHUYECKHE cpeactsa o0Oy4deHus
CCMHUHAPCKOTO THIA,| (MynbTUMEIUNHBIA  MPOEKTOP, KOMIIBIOTEP
TpYyIIOBBIX u I/IHJII/IBI/III}:- (HOYT6YK), 3KpaH) Hﬂp-
AJIbHBIX KOHCYJIbTAlluH,
TCKYLICTO KOHTPOJIA )51

MPOMEKYTOUHOM aTTeCTallun



http://nlr.ru/

JlaGopaTopHsble
paboThl

VYuebnas nabopatopus
«Ormrrukay, A-203

Crenuanu3upoBaHHOE nabopaTopHOe
obopyaoBaHue 10 MPOPIITIO TaOOPATOPHH:
ycraHoBKa JabopatopHas «MHTepdepennns
ceera. bunpusma @penens. OnpeneneHue
napameTpoB OunpusmMel OpeHens 1o
uHTep()EepEHIIMOHHON KapTUHEY; YCTaHOBKA
naboparopHas «OnpeneneHue paguyca
KPUBH3HBI JINH3BI C IOMOILBIO KOJIEI]
HeroTronay; ycranoBka nabopaTopHas
«M3yuenue nudpakuuu 1a3epHOro cBeTa Ha
menu. Audpakuus Openens»; ycTaHOBKA
naboparopHas «OmnpezeneHne ATUHbI BOJTHbI
CBETa C NOMOLIbIO0 30HHOW IIJIACTUHKI;
ycTaHoBKa naboparopHas «ludpakuus
Ja3epHOTO CBETA Ha TU(PPAKIIMOHOHN peIIeTKe.
OrnpenenieHne JIMHBI CBETOBOM BOJIHBI IIPU
OMOIIU TU(PAKIIMOHHOHN PEIIETKNY;
ycTaHoBKa jJaboparopHas «3yuenue
HOJIIPU30BAHHOIO CBETA MOJIYIIPOBOJHUKOBOTO
nasepa. 3akoH Maiocay; ycTaHOBKa
naboparopHas «/3yuenue nnrephepeHIu
JIA3€pHOTO CBETA B TOJICTOM CTEKJITHHOM
ractuHke. [1oyocsl paBHOrO HakKJIOHA.
OrnpezenieHne TONILKHBI TUIOCKOMApaIeIbHON
CTEKJISIHHOM IUIaCTUHBI 110
UHTEPPEPEHIIMOHHBIM KOJIbIIaM,
crean OOO 3apuuna «M3mepenue IHbI
CBETOBOM BOJIHBI C TOMOIIBIO Kojel HproToHay,
cren OOO 3apauna «YcTaHOBKa AJisd
M3y4YeHUd CIeKTpa aroMa BOJAOpoJa U
aTOMOB JPYrux ra3oB (MHepTHas rpymnna) c
noMoIbl0 AUPAKIIMOHHON perieTKu» JIP
«M3yuenus cnekrpa aroma Ho».

VYyeOHnas naboparopust
«MexaHuKa U MOJIEKYJIpHast
¢uzuka», A-114

Crienmaan3upoBaHHOE nabopaTtopHoe
00opyoBaHuUE 10 MPOPUITIO JTA0OPaTOPUH:

YCTaHOBKa nabopaTopHast "MasiTHUK
YHUBEpCAJIbHBIN", ycTaHOBKa JabopaTopHas
"MasiTHUK HAKJIOHHBIN", yCTaHOBKA
naboparopHas "MamuHa ATByna", ycTaHOBKa
nabopaTopHas "MasTHUK Maxkcgemna",

ycTaHoBKa  JjaOoparopHas  «OrmnpeneneHue
MOMEHTa MHEpPLUU POTOpa U CHJIbI TPEHHUS B
orope», yCTaHOBKa nabopatopHast
«Omnpenenenne Bszkoctu MeTogoM CTOKCay,
ycTaHoBKa  JjaOoparopHas  «OrmnpeneneHue
MOMEHTa MHEPLUU TeIa U MPOBEPKA TEOPEMBI
[ITerinepar, yCTaHOBKa nabopaTopHas
«Onpenenenue OTHOIIEHHUS MOJISIPHBIX
temoeMkocTeir  raza  Cp/Cv mertonom
annabaTU4ecKoro pacIIUpeHus», MOPTPETHI
YUYEHBIX.




VYuebHas nabopatopus
«DIEKTPUYECTBO u
Maruetusm», A-207

Crnenmanu3upoBaHHOE 1abopaTopHOE 000PyAOBaHHE
110 porTio TabopaTopun: YCTAHOBKA
naboparopHas «AMIIEpMETp KaK OMHYECKOE
CONPOTHUBIICHUE B CXEME», YCTAHOBKA
nabopaTropHast «BOJBTMETP KaK OMUYECKOE
CONPOTHUBIICHUE B CXEME», YCTAHOBKA
naboparopHas «VI3MepeHne Toka ¥ HalpsHKCHUS
Ha CONMPOTUBIIEHUAX, COCUHEHHBIX
MOCJIEA0BATENIHO U MapAJIIEIBbHO», YCTAHOBKA
naboparopHas «Onpezenenrne ToOpu30HTaILHON
COCTABJISIFOLIEH UHIYKIIMA MarHUTHOTO TOJIS
3eminy, yCcTaHOBKA JabopaTtopHast
«OmnpeneneHue CONPOTUBICHUN ¢ TOMOLIBIO
MOCTOBOW CX€Mbl YUTCTOHA », YCTAHOBKA
nabopatopHas «[IpoBepka 3akona Oma u
U3MEPEHHE YAECIbHOTO COIPOTUBIICHUS »;
Moayis PI13-03 «Onpeaernenre OTHOMICHUS
3apsi/ia AIEKTPOHA K €r0 Macce METOI0M
MarHeTpoHay, yCTaHOBKa JlabopaTopHas
«3ydyenune amnepmerpa u BOIbTMETPAY,
ycTaHoBKa JabopaTopHas «[ pagyupoBka
raJlbBaHOMETPa», YCTAaHOBKA JTabopaTopHas
«IKCcTepUMEeHTaJIbHAs POBepKa 3akoHa OMay,
crens1 OOO 3apHuna «DJIEKTPUYECKUE U
MarHuTHbIC 11ei. OCHOBBI AJIEKTPOHUKN» : JIP
«Cuna ToKa U HalpsKEeHUE MpU MapajuieIbHOM
u IIOCJIEI0BATEIbHOM COCTMHEHUH
CONPOTHUBIICHUI, «ITonroroska u
MPOBECHUE  M3MEPEHUH ¢ TOMOIIBIO
MYJIbTUMETPAY, «INEeKTPOU3MEPUTEBHBIE
npubopsl U uU3MepeHus»,  «JIuHelHble
ANEKTPUYECKHUE LENU TOCTOSHHOIO TOKay,
«IKCTIEPUMEHTAIBHOE onpeereHue
MapaMeTpoB 3JEMEHTOB LENel MEePEMEHHOTO
TOKa»; «DIJIeKTpUUecKas IeMb TMEePEeMEHHOTO
TOKa C TOCIEJOBATEIbHbIM COEIUHEHUEM

3JICMEHTOBY, «SHGKTpI/I‘ICCKaS{ OC1b
MEPEMCHHOT O TOKa C napaJijiCJIbHbIM
COCAMHCHUEM 3JIECMEHTOBY, «I/I3yqune

3akoHOB Kupxroday»; «IlocrnenoBarensHoe u
MapajuIe]IbHOE COCJUHEHUE KOHAECHCATOPOBY,
«IlocnenoBarenbHOE 51 napajijiebHOe
COCIMHEHUE  KaTylleK  WHAYKTUBHOCTH.
ITopTpeTsl yY€HBIX.

VYyeOnas naboparopust
«MexaHuKa U MOJIEKYJIIpHas
¢duznka» A-206

Crienani3upoBaHHOE nmabopaTopHoOe
00opy10BaHKE MO MPOPUIIO 1TAOOPATOPUH:

ycTaHoBKa  JraboparopHas — «OrmpeneneHue
kod¢duimenTa BSI3KOCTHU BO3/lyXa
KaIlTWJUISIPHBIM METOZOMY, yCTaHOBKA
nabopatopHass  «OmnpeneneHrue  OTHOIICHHS
MOJISIPHBIX ~ TEIUIOEMKOCTeH  rasa  cp/cv
METOAOM  a/inabaTHYeCKOr0  pPacIIMPEHHUs»,




ycTaHOBKa  jabopatopHass  «OmpenencHue
MOJIEKYJIIPHOW Ta30BOM MOCTOSIHHOM METOJIOM
OTKa4YKI», yCTaHOBKa naboparopHas
«Omnpenenenue YCKOpEHUS CBOOOIHOTIO
MajcHusl Tella», YCTaHOBKa JaboparopHas
«OmpeneneHue cpeHeld CUITbI CONTPOTHBIICHUS
rpyHTa 0Opu 3a0UBaHUM CBaW», YCTaHOBKa
nabopaTopHas «Omnpenenenue MOMEHTa
WHEpPIMU Tela U  TPOBEpPKAa  TEOPEMBbI
[ITelinepa», OPTPETHl YUEHBIX

KommbroTepHsiii ki1acc ¢ Crneunanu3upoBaHHas yaeOHas MeOeb,
BbIX0Z0M B MHTepHET A-204 TeXHUYECKUE CpeicTBa 00ydeHus
(KOMITBIOTEPBI), JMLEH3MOHHOE IMIPOrPAMMHOE
obecrnieueHue
CamocrositenpHas [KommbroTepHslii Kinace ¢ CrenunanusupoBaHHas yuyeOHas meOenb Ha 30
pabora BbIxozioM B MHTepHer B-600a | nocamounbix  mect, 30  KOMIBIOTEDPOB,

TEXHUYECKHE cpelcTBa oOydeHus (MyJIbTUME-
TUUHBIA TPOEKTOP, KOMIBIOTEp (HOYTOYK),
9KpaH), BUJICOKAMEPHI, IPOrpaMMHOE
obecrnieueHue

Crienranu3upoBaHHas MeOelb, KOMITBIOTEPHAS
TEXHHMKa C BO3MOXHOCTBIO BbIX0/1a B IHTEpHET
u obecrieuenueM nocrymna B DUOC, skpaH,
MYJIbTHMEIUHHBIA TPOSKTOP, TPOTPAMMHOE
o0OecIieucHue

YuraapHbIH 3a1
OuOIMOTEKHU

7. OCOOeHHOCTH OPraHU3aIUN 00Pa30BaATEIbLHOM 1eATEeJTbHOCTH ISl JIUIL C
OrpaHN4YeHHbIMHU BO3MOKHOCTSIMH 3/I0POBbSI  MHBAJIU/I0OB

JIutia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 370poBbsi (OB3) 1 MHBAIUIBI UMEIOT
BO3MOKHOCTh OECHPEIATCTBEHHO MepeMeniaThCsi U3 OJHOTI0 y4eOHO-TabopaTopHOIro
Kopryca B JpYyroi, IMOJHATBCS Ha BCE JTAXKU Yy4eOHO-TabOPaTOPHBIX KOPITYCOB,
3aHUMAThCS B Y4YEOHBIX M HHBIX TIOMEIICHUSAX C YYE€TOM OCOOEHHOCTEH
TICUXO(DU3UIECKOTO PA3BUTHS M COCTOSIHUS 3JI0POBBSI.

Jns obyuenust nmui; ¢ OB3 u WHBaNHMAOB, MMEIOIIMX HAPYIIEHUS OIOPHO-
JBUTATEIFHOTO armapara, 00eCleueHbl yCIOBUS OCCHPEISITCTBEHHOTO JOCTYIa BO
Bce yueOHbIe nmomenieHus. Mabopmanus o cueruanbHbIX YCIOBUSAX, CO3/IAaHHBIX IS
oOyuarormuxcst ¢ OB3 w wuwHBanmuaoB, pa3meleHa Ha CcalTe YHUBEpCUTETa
www//kgeu.ru. Mmeercst BO3MOKHOCTb OKa3aHHUSI TEXHUYECKON ITOMOILM aCCUCTEHTOM,
a TaKkXKe yCIyT CypAOINEePEBOTUYMKOB U TU(DIOCYPAOTIEPEBOTUHKOB.

Jlns amantamnuu K BocnpusaTuto guiamMu ¢ OB3 v nHBanMaaMu ¢ HapyIICHHBIM
CIIyXOM CHOpPaBOYHOr0, y4eOHOro MaTepuaia IO JIUCIMIUIMHE OO0ECIeYynBarOTCS
CJICAYIOIIUE YCIOBUS:

- JIIs1 TyqIIIeH OpUEHTAIIMU B ayIUTOPUH, IPUMEHSIOTCSI CUTHAJIbI OTIOBEIICHUS
0 Hayaje 1 KOHIIE 3aHATHS (CJIOBO «3BOHOKY MHUIIETCS Ha JOCKE);

- BHUMaHUE CIa0O0CHBIIaNero OoO0yJaromierocss MPHUBJICKASTCS IeJarorom
KECTOM (Ha IJIeHO KJIaJETCs PyKa, OCYILECTBIISIETCS HEPE3KOE MOXJIONBIBAHKE);

- pasroBapuBasi ¢ OOyYarONIMMCS, TEAAroru4eckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKMMH TMPEIOKEHUSIMH, OOecreunBas BO3MOXKHOCTH



http://www.kgeu.ru/

YTEHUS 110 Ty0am.

KoMmmneHcanyss 3aTpyAHEHMI pPEYEBOrO M HWHTEIUIEKTYaJbHOTO Pa3BUTHS
c1ab0CbIIAIINX 00yYatOUIUXCSl TPOBOAUTCS ITyTEM:

- HCTIOJIb30BAaHUS CXEM, TMAarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3ECHTALUH C
TUMEPCChUTKAMU, KOMMEHTHPYIOIIMMH OT/AETIbHbIE KOMIOHEHTHI H300paKEeHUS;

- pEryJIIpHOTO TPUMEHEHHUS YNpaXHEHWH Ha rpaduyueckoe BbIICICHUE
CYILIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SIBJICHUN;

- oOecrieueHs] BO3MOXKHOCTH JJIE  OOYy4YaromIerocsi MOJY4YUTh aJpECHYIO
KOHCYJIBTAIMIO TI0 3JIEKTPOHHOM MOYTE [0 MEPE HEOOXOANUMOCTH.

Jlist anantanuu kK BocnpusaTuio gunamu ¢ OB3 u uHBanugaMu ¢ HapymeHUs MU
3peHus CIIPaBOYHOTO, y4eOHOTO, IPOCBETUTENHCKOTO MaTtepuana,
IPEeyCMOTPEHHOTO 00pa30BaTEIbHOW IMPOrpaMMOil MO BHIOPAaHHOMY HalpaBICHUIO
HOJIFOTOBKU, 00ECIIEUNBAIOTCS CIEAYIOLINE YCIOBUS:

- BeZleTcd ajanTtauus o(pUIMaIbHOTO caidta B ceTh MIHTepHEeT ¢ y4eToM 0COOBIX
NOTPEOHOCTEN MHBAIMIOB 110 3PEHUI0, 00ECIIEYNBAETCS HAJTUUYHNE KPYIHOPUPTOBOM
CIPAaBOYHON MH(POPMALIMM O PACIUCAHUU YUYEOHBIX 3aHSATHIA;

- IEIarOrM4ecKuii  pabOTHUK, €ro cobeceqHUK (MpU HEOOXOIUMOCTH),
NPUCYTCTBYIOIIHME HA 3aHATUHU, MPEACTABISIIOTCA 00YYaOIMMCS, IPU 3TOM KaxKIbIid
pa3 Ha3bIBAETCS TOT, K KOMY M€Iaroruieckuii paboTHHUK oOpalaercs;

- IEUCTBHUSI, JKECThI, NMEPEMELIECHUsI MEJAroruueckoro pabOTHUKAa KOPOTKO H
SICHO KOMMEHTHPYIOTCS;

- meyaTHass WHGpOpMaIMs TPEAOoCTaBisieTcs KpymHbiM Tpudrom (ot 18
IIYHKTOB), TOTAJIbHO 03BYUYMBAETCS;

- oOecrieunBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEIIEHHOCTH MTOMEIICHUH;

- IPEAOCTABIIIETCS. BO3MOXKHOCTh HCIIOJIB30BAaTh KOMIIBIOTEPBI BO  BpEMsI
3aHSATHI U MPABO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (110 JKEJTaHUI0 00YUaIOIUXCs).

Popma MPOBEAEHHsS TEKyIIEW MW MNPOMEKYTOUYHOW AaTTECTAUUM IS
oOyuatomumxcst ¢ OB3 ¥ MHBaIMAOB ONpPEACNISIETCSl MeAarorudyecKuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM IiaHoM. [Ipu HeoOxoaumoctu oOydaromemycs ¢ OB3,
WHBAJIMY C YYETOM MX MUHAMBUAYAJIbHBIX MCUXO(PU3HMUECKUX OCOOCHHOCTEN JTaeTcs
BO3MOYKHOCTh MPOMTH MPOMEKYTOUHYIO aTTECTALMI0 YCTHO, MMCbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIbIOTEpPE, B (pOpME TECTUPOBAHUS U T.II., TMOO MPEAOCTABISAETCA
JOTIOJTHUTENBHOE BpeMs ISl IOJITOTOBKH OTBETA.

8. MeToauuyeckue peKkOMeHAAIMN /sl NMpenoaaBaTeseil Mo OpraHu3anun
BOCNIMTATEJbHOU PA00THI C 00YYAKIIMMHUCH.

Meroanueckoe obecrieueHre npouecca BOCIUTaHNus 00yUYaroIUXCsl BICTYIaeT
OIHUM U3 OMNpeAensitonmx (akTopoB  BBICOKOIO  KayecTBa OOpa3OBaHMS.
[IpenonaBarens By3a, IEMOHCTPHUPYS BBICOKHMH TPO(ECCHOHATN3M, SPYIUIIHUIO,
YETKYI0 FPaXXJIaHCKYIO MO3UIINIO, CAMOAUCIUILIIMHY, TBOPUECKHUI MOAXO/] B PEIICHUU
npoecCHOHANBHBIX 3a7lady, B XOJA€ 00pa30oBaTENbHOIO IMpollecca CIOCOOCTBYET
(GhOpMHUPOBAHUIO TAPMOHUYHON JTUIHOCTH.

[Ipy peanuzanuu OUCHUIUIMHBI TpENoAaBaTellb MOXET HCIOJIb30BaTh
CJIEYIOIIHE METO/IbI BOCITUTATENIbHON PaOOTHI:



- MeToJibl (hOPMHUPOBAHUS CO3HAHUSI JUYHOCTU (Oecena, AMCIYT, BHYLICHUE,
UHCTPYKTAQX, KOHTPOJIb, OOBSCHEHHE, NPUMEP, CAMOKOHTPOJb, pacckas, COBET,
yOeXIeHre U Ip.);

- METOJIbl OpraHu3aluu JACSATEILHOCTH M (OPMHUPOBAHUS OMbITA MOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHHUE, INeJarornyeckoe TpeOoBaHHUE, MOPYUYCHHUE,
MpUYYCHHUE, CO3JJaHNE BOCIUTHIBAIOIINX CUTYallU, TPEHUHT, yIIPaXXKHEHUE, U Ap.);

- METOAbl MOTHBAILIMM JEATECIBHOCTH U TOBEACHUS (000peHHE, MOOIIPEHHE
COI[MAJIbHOM AaKTUBHOCTH, TIOpUIIAHWE, CO3JaHUE CUTyalHid ycrnexa, CO3JaHHe
CUTYAaIMH JIJIs1 SMOLIMOHAJILHO-HPABCTBEHHBIX NIEPEKUBAHUM, COPEBHOBAHUE U JIP.)

[Ipy peanuzanuu JUCHUIUIMHBL  MPENOAABATENb  JIOJDKEH  YUYHUTHIBATh
CJIEAYIOIINE HAIIPABIICHUS] BOCIIUTATEIbHON JEATEIIbHOCTH:

I'pasicoanckoe u nampuomuueckoe 6ocnumarue:

- popMupoBaHKE y OOYYAIOLIMXCS IIEIOCTHOIO MHPOBO33PEHUS, POCCHUICKOMN
UJCHTUYHOCTHU, YBKEHUS K CBOCU CEMbE, OOILIECTBY, TOCYAAPCTBY, IPUHATHIM B CEMbE U
OO0IIIeCTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM [ICHHOCTSM, K HAIIHOHAIILHOMY,
KyJIbTYypHOMY H HMCTOPUYECKOMY Haclieanio, (OPMUPOBAHUE CTPEMJICHHUS K €ro
COXPAHECHHUIO U PA3BUTHIO;

- hopMUpOBaHKE Y O0YUAIOIIUXCS AKTUBHOM TPasKTaHCKOW MO3UIIMH, OCHOBAHHOMN
Ha TPAJUIMOHHBIX KYJBTYPHBIX, JTyXOBHBIX W HPABCTBEHHBIX IIEHHOCTSIX POCCHICKOTO
oOmiecTBa, JJs TIOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO PEAM30BLIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 00513aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYPbl O0yUarOIIUXCS, PACITUPEHHE
KOHCTPYKTHUBHOI'O Y4YacTUsl B NPUHATHM PEIICHUM, 3aTParMBarolIMX HUX IpaBa H
WHTEPECHI, B TOM YHCIIC B PA3IMYHBIX (POpMaX caMOOpraHU3aIMK, CAMOYTPABICHNUS,
OOIIECTBEHHO-3HAYMMOM JIeATeTLHOCTH;

- opMUpOBaHHWE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JIMYHOCTH, MO3BOJISIFOIIMX ~ MPOTUBOCTOSITH AKCTPEMHU3MY, KceHogoouu,
JACKPUMHUHALIMM 1O COLMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAIbHBIM
MpU3HAKaM, MEXITHUYECKOW U MEKKOH(PECCUOHAIBHOW HETEPIUMOCTH, JPYyTHUM
HETAaTHUBHBIM COI[MAJIGHBIM SIBIICHUSIM.

/LlyxoeHo-npascmeennoe gocnumanue:

- BOCIIMTAHUE YYBCTBAa JOCTOMHCTBA, YECTU M YECTHOCTHU, COBECTIMBOCTH,
YBKEHUSI K POAUTEIIAM, YUUTEISIM, JIFOJSM CTapIIEro MOKOJIEHUS;

- opMUpOBaHWE TPHUHIIMIIOB KOJJICKTMBMU3MA ¥  COJIMIAPHOCTH, JyXa
MUJIOCEpIUST U COCTpaJaHusl, MPHUBBIUKH 3a00TUTHCS O JIOJAX, HAXOMSIIUXCS B
TPYAHOM KU3HEHHOMN CUTYaLUU;

- popMUpOBaHUE COTUIAPHOCTH W YYBCTBA COIMAIBHONW OTBETCTBEHHOCTU TIO
OTHOUIEHUIO K JIFOJAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3J0POBBS, ITPEOAOJICHUE
MICUXOJIOTUYECKNX OapbepoB MO OTHOUICHWIO K JIIOJSM C OTPaHUYCHHBIMHU
BO3MOKHOCTSIMU;

- OpMUpPOBAHKE HMOIMOHAIBHO HACHIIICHHOTO W JyXOBHO BO3BBIIIEHHOTO
OTHONICHUSI K MUPY, CIIOCOOHOCTH M YMEHHUS TepefaBaTh APYTUM CBOU ICTETUUECKHIMA
OTIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- popMUpOBaHUE ICTETUUECKON KapTUHBI MUPA,;



- popMuUpOBaHUE YBAKEHUS K KYyJIbTYPHBIM IIEHHOCTSIM POJHOTO TOPOJIa, Kpasl,
CTpaHBI;

- IOBBITIICHUE TIO3HABATEILHOW aKTUBHOCTH O0YYaFOIITHXCA.

Hayuno-obpazosamenvnoe socnumanue:

- popMuUpoOBaHUE y 00YUAIOIMIUXCS HAYIHOTO MUPOBO33PEHUS;

- opMuUpOBaHUE YMEHUS TIOJTy4aTh 3HAHUS;

- popMupoBaHUEe HABBIKOB aHANIM3a M CHHTE3a WH(POpPMAIMU, B TOM YHCIE B
npodecCUOHAIBHOM 001acTH.
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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
U3MCHEHUS B TEMaTH
YecKUil TIaH Jiabo-
pPaTOPHBIX PadoT.
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
obopymosanue OO0 19.03.2026

«3apHUIIAY.




IIpunooicenue k paboueti
npozpamme OUCYUniunbsl

MHWHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHU S POCCUMCKON OEJIEPAIINA
@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 ®usuka

r. Kazans, 2024



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 aTTecTalnuu, IPOBOJIUMBIX IO
OoabHO-perTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi kKapra

Cemectp 1
PelituHroBBIE MOKA3aTEIN
Vsl
= | &g | §le) 2l2.] |
=8 E|EZ| E|EY E|EC s =
HanmenoBanue =& ¢| 8% 2185 2|8% | € 8
porena | 28 2| B 2129 2189 B EE
(SANS) S T 3 E|l 23 S| I3 E 5 3
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S f e | FlE =
Paznen 1. «OcHOBBI TK1 15-
KJIACCHYEeCKOM U 15 | 0-15 30 15-30
PEJIATHBUCTCKON MeXaHHKI
Tect 10
Otyet no nabopaTopHOl paboTe 5
(OJIP)
Ormpoc no 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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= | E| ¢ Sle | 3 .
Rgl = Eg| E|lEg E|EQ 2
=gl E| BE| §|EH ¢g|&8H g
HaumenoBaHue paszena 3 2| S x| 2|84 F|S4 2 g =]
2 I xm| E | E|=EAH E|=4 2| ¥5
2ol E| £33l =E|lE4d E|E 3 = 5 ©
o=l Z| EE| 5|55 H|8E S £
s | S| g3 £/g5 2|g¢ 2 &
2 58| %8589 §| 58 g,
A L = =
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 TEKYLIEr0 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 Be- | 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 | PEIICHHH | HaBBIKK 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 | HHTEP- 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
VMeHue NpUMeHsms Gusudeckue 3aKoHbl Ol peuleHus 3a0a4y meopemuiecKozo,
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 ¢ MUHUMAIbHLIMU OWUOKAMU U Hedouemamil,
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 3a0arue);

OmeHka  «y/AOBJIETBOPUTEJIBHO»  BBICTABIIICTCS  3a  BBHITIOJIHCHHUC
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 3d ClAOOe U HenoHoe
BBITIOJIHEHUE KOHMPOIbHBIX pabom 6 cemecmpe U OMCYmcmeue MUHUMATbHBIX
HABLIKOB BLINOJIHEHUS. (PUIUUECKUX IKCNEPUMEHM 08, 00pabomKu U UHmepnpemayuu

Uux pes3yibnamaoe.

3. IlepeyeHb O1LIEHOYHBIX CPEICTB
KpaTkas xapakrepucTHKa OLEHOYHBIX CPEACTB, UCIIOJIB3YyEMBIX MPU TEKYILIEM
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 3HAHUH U YMEHHI 00y4aroImerocs

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,
NPECTABISAIOMNNA  CO00M  KpaTKoe H3JIOKEHHE 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 OnIeTOB 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, XaPAKTEPU3YIOLIMX
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 BBIOJIHAETCS:

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 CTYJICHTOM HWHJIWBHIYaJbHO U  JOJDKCH
COJIep)KaTh: HOMEP W Ha3BaHHE PaOOTHI, eI PabOTHI, JaTy BBITOJHEHUS, KPATKOE
OITCaHHE TCOPUU  HM3y4aeMOTo  BONPOCA, OCHOBHBIC  XapaKTCPUCTHKHU
U3MEPHUTEIIbHBIX MPUOOPOB, 3aIUCH PE3yJIbTATOB MPSIMBIX W3MEPEHUN W pPacueToB
KOCBEHHBIX HM3MEpPEHUH, OPOpPMIICHHBIC B BHJC TaOMHUIIBI, I'paHKH IMOJyISHHBIX
3aBHCHUMOCTEeH (ecmu  TpeOyroTcsl), 3amucCh BBIYUCICHUH, MPUBOIANINX K
OKOHYATEILHOMY pe3yJbTaTy, pacueT OIMWOOK W3MEPeHHH W OKOHYATEIHHBIN
PE3YNBTAT C YKa3aHUEM OIIMOKHA N3MEPEHUS, BHIBOIBI.

Bce rpaduku moypKHBI OBITH BBITIOJIHEHBI Ha MUJUIMMETPOBON Oymare. [pu
pacderax HEOOXOIUMO HCIIOIh30BaTh eAUHUIIBI cucTeMbl CU.

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

Ipumep: JlaGoparopnas padora USMEPEHUE YCKOPEHHMA CBOBOJIHOI'O
[MTAJIEHW A C IIOMOILIBIO 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, NEpHoaa, YacTOThI, TUKIAYECKOM
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 KOJIE€OaHUNA MasSTHUKA.

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 (onpenenenue u hopmya);

PaGota (onpenenenue u hopmya);

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 IPUPO/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 Tekymero koutpoJisi 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 JABYX 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
coJep>KaTh: HOMEP U Ha3BaHHE PaOOTHI, Ledb PadOTHI, JaTy BBINOJIHEHHS, KPaTKOe
OIKCaHue TEOPUU  HM3y4aeMOTo  BOMNPOCa, OCHOBHBIE  XapaKTEPUCTHKHU
U3MEPUTENIbHBIX MPUOOPOB, 3aMUCH PE3YJHTATOB MPSIMBIX HW3MEPEHUI U pacuyeToB
KOCBEHHBIX H3MepeHUH, OPOpMIICHHbIE B BHUAE TaOJMUIIbI, TPAPHUKU IMOJTYUEHHBIX
3aBUCUMOCTEe (eciu  TpeOyloTCs), 3amuCh BBIUMCICHWNA, TNPUBOAAIIUMX K
OKOHYATEIIbHOMY pe3yJbTaTy, pacueT OIHWOOK W3MEPeHUH W OKOHYATEITHHBIN
PE3yNbTaT C YKa3aHHEM OIIMOKHA N3MEPEHUS, BHIBOIBI.

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

K xaxmoit nmaGopatopHoil paboTe COAEPKUTCS 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) OOwsacHute, moyemy aauadbara NpH PACIIMPEHUU Tra3za CHaJaeT Kpydye, 4YeM
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 MeHieneeBa-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;

PaGoTa B M30TE€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. KanuisipHbIe SIBICHUS B dKUBOW U HEKUBOM
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 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' COSIMHEHBI 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 UMKJI XOJOAWJIBHUKY KoJudecTBO TerinoTel 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. JIBa 3apsiga mo (= 10 Kn kakmplii HAXOIATCSA HA paccrosiauu 50 cM Apyr ot
npyra. Kakyio paboTy HY>XHO COBEPIIUTH, YTOOBI COJIU3UTH 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
JPyTOll 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 BEPOSTHYIO CKOPOCTh MOJIEKYJI ra3a, IIIOTHOCTh KOTOPOIo
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 06pasoBau yron 60°. Haiit 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 Cp 3apsbkeH g0 Hampsikenuss U; =100 B. Tlpwm
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
KPAcKHU BBITEKAET U3 HEro co ckopocThio 20 m/c. IlnotocTs 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
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,
PACITOJIOKEHHBIX 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 0TYETa K JJabopaTopHOM padoTe.

Otuer odopmisieTcs KaXIbIM CTYJACHTOM HWHIUBUIYAJIbHO U  JIOJDKEH
COJIEPKAaTh:
HOMEp M Ha3BaHHE PadOThHI, IeJb PadOThI, AaTy BBIMIOJIHEHHUS, KPAaTKOE OIMCAHHE
TEOPUU HM3Y4a€MOIr0 BOIPOCA, OCHOBHBIE XapaKTEPUCTUKU HU3MEPUTEIbHBIX
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 OKOHYATENBHBIN Pe3ybTaT ¢ 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 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.
Jokaxure 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 ciyuae, 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  MOJIS
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. Cuiia ¥ 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 HAa pa3BUTHE (DUBUKH;

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 nmpoBoaumocTH B MeTtaiumiax. 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. MoHU3aIUSg MOJIEKYII

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, NEPECCKAOIMMU 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 H3Yy4aeMOro BOINPOCA, OCHOBHBIE XaPAKTEPUCTHUKU 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 U3MEPCHH U OKOHYATEIbHBIA PE3yabTaT C YKa3aHHEM
OITUOKU U3MEPECHHUS, BEIBOIBI.

Bce rpaduku nomkHBI OBITH BBITIOJIHEHBI Ha MIJLTUMETpoBoil Oymare. [Ipu
pacderax HEOOX0IMMO HCII0Nb30BaTh €AUHUIIBI cucTemMbl CU.
K xaxnoit nabopaTtopHoi paboOTe COIAEPKUTCS MEPEUCHb BOMPOCOB JJISI 3AIUTHI
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 IPOIMYCKAaHUM TOKa Yepes
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. llouemy HampaBieHUE OTKJIOHEHHUS CTPEJIKHM MEHSETCd NpPU HU3MEHEHUU
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 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-CieKTpocKonus;

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®eppomardetusMm. Touka Kropu. MarautHeii rtuctepesuc. IIpumeHneHus
(eppOMarHeTHKOB,;

KBanroBas mpupoma  ¢geppomarHeTusma. MeXaHU3M  HaMarHUYMBAaHUSA
(deppomarHeTuka,

SIBiieHME DIEKTPOMArHUTHOM MHAYKUMU: 3.14.Cc. UHAYKUMH. IIpaBuimo JleHna.
OCHOBHO 3aKOH AJIeKTpOMarHuTHOM uHIyKuuu (3axkoH dapazes-Jlenmna.);
DneKkTpuyeckuid  KojiebaTenbHbld  KOHTYp. CBOOOAHBIE — KOJieOaHUS 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 [loliHTHHTrS,;

[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°,
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 M Ha3BaHWE PalOTHI, IEJb pabdOTHI, ATy BHITIOJHCHUS, 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), 3alUCh BBIYMCICHUM, MPUBOISIIMX K OKOHYATEIHLHOMY
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 nabopaTopHOi pabOTE COAEPKHUTCS MEPEUCHb BOIPOCOB JJISI 3AIUTHI
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 ontuueckas ocb? Kakume IJIOCKOCTM B KpHUCTaUIe Ha3bIBAKOTCS
IJIaBHBIMU?

4. ChopmynupyiiTe 3aKOHBI TOJISIPU3AIUH.

5. Ykaxute crocoObl MOTyUeHUS MOISIPU30BAHHOTO CBETA.

Omnpoc no pasgesam (Temam):

EcTecTBEHHBIN U NOJSIPU30BAHHBIN CBET;

3akoH Mamtoca. 3akoH bproctepa (popmyis);

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 DitHIITEHHA 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.



w

©0oN

[Tonsipu3anus cBeTa Ipu €ro OTpaKeHUH U MPEITOMIICHHUU.

[lonmHoe (BHyTpeHHee) oTpaxeHue cBeTa. IlpenenbHbIi  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.

HaiiTu MarHuTHBIN NOTOK Yepe3 IUIONIalb MOMEPEYHOro CEYeHHs KaTtymku (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 COCTOsiHHMHU. HaiTu
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 HHAYUpyeTcs DC &2= 0,3B.
Beraucnuts paauycsl nepBbIX ITH 30H DpeHens s cityyas IJIOCKOM 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 oTKIoHMICsA Ha yron 180° .Onpenenuts 10110 SHEPTUH B NIPOLEHTAX,
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
AJIIEKTPOHA B aTOME BOJIOPOJIa CO BTOPOT'O SHEPTETUUECKOTO YPOBHS HA IEPBBINA.



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(paKknOHHAS PeUIeTKa, €ClI 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 pacnagercs 1/4 HadyaabHOTO KOJMYECTBA SIEp PaJUOaKTUBHOIO
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 padOThI, 1eNIb padOThl, 1aTy BBIIOJHEHMS, KPATKOE ONHUCAHUE
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  TpeOyrOTCs), 3amUCh BBIYUCICHUHM, MPUBOASAIMIMX K OKOHYATEIHLHOMY
pe3ynbTaTy, pacdyeT OIIMOOK M3MEPEHUN W OKOHYATENIbHBIA PE3yNIbTaT C YKa3aHUEM
OIIMOKU U3MEPEHMS], BBIBOIBI.

Bce rpaduku nommkHBI OBITH BBITIOJIHEHBI Ha MIULTUMETpoBoil Oymare. [Ipu

pacdeTrax HeoOXOAUMO UCIOJIb30BaTh 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 BHEHIHETO (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 KpacHoi rpanuiibl GoTodpdexra;

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;

CtpoeHue aToMa BOJIOpO/ia. DHEPTETUUECKUE 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 SICPHON 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 — UCTOpUSL OTKPBITUA 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.

IIpomexyrounas arrectauuss OMI1:
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.

KoncepBaTtuBHsbie cuibl. lloTeHIIManbHas SHEprusl.

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 ypaBHEHHE 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 HauamoO TEPMOAMHAMUKH U €0 IPUMEHEHUE K U30IPOIECCAM.
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 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 ckopoctbio 180 06/mMuH. C HEKOTOPOrO 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 COCTOSIHUS IMOKOS HAYMHAET CKOJIB3UTH IO HAKJIOHHOU

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 yMEHbBIIUTCA

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 KoiumdyectBo Teminorel 2,093 x/[x. ['a3

pacumpsiercst u3obapuyecku. Haiitu paboTy pacuimpenus 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 no Hanpsbkenust 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, moakiaodeHHbIH 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 BHEIIHIOW 11enb MOITHOCTE P = 8 BT. Kakyto MomHoOCTh 0TAAa€ET 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 JJIsI MATHUTHOTO TIOJISl B BAaKyyMe.

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 TIOJISL. 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. DuHeprus >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 oToHa. J[BoiicTBeHHas pUpPOJia 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. BO30OHBI 1 (hePMHUOHEI.
[TonsaTHE 0 KBAaHTOBBIX cTaTUCTUKAX bo3e-DiiHiTeiina 1 ®epmu-Jlupaka.
DNEeKTPOHHO-JLIPOYHOMN TIEPEXO/I.

OcHOBHBIE CBOMCTBA U CTPOCHUE SIIpa.

DHeprus CBs3H sep.

SlnepHblie CUIIBI.

S nepneie peakuuu. Llenmnon nmpouecc neneHus aaep.
TepMosiiepHbIE peaKIUu.

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 nBmkeTCs MEPHEHAMKYISIPHO JIMHUSAM HHAYKIUU

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 ITaJarOmero 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.

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

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 IJIMHY BOJIHBI 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 doroaddexra A, = 500 aum. Onpenenuts : 1) paboTy BbIXoaa

AIIEKTPOHOB M3 ATOr0 MeTauia; 2) MaKCUMaJIbHYI 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 pacnanercs 1/4 HayalbHOTrO KOJMYECTBA SJAEP PaJuOaKTUBHOIO
HYKJIMJA, €CJIY NIepUOJI orypacnaaa 24 yaca?
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