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1. Heap, 3a1a4M ¥ IVIAHUPYEMbIe Pe3yJIbTAThI 00YYeHUsI 10 JUCHUILIMHE

Ilenpro ocBoeHMs  AucUIUIMHBL  «DPuU3MKa»  SABIIETCS  CO3JAaHUE Y
00y4aroluxcs OCHOB JIOCTATOYHO IIMPOKOW TEOPETUUECKOW MOATOTOBKU B 00JIaCTH
(U3MKY, TO3BOJAIONIEN OPUEHTHPOBATHCS B IOTOKE HAYYHOM U TEXHUYECKOH
uHpopMaluu U oOecrnedyuBaroUlel MM BO3MOYKHOCTb HCIIOJIB30BAHHS HOBBIX
(¢u3NYECKUX MPUHIUIIOB B T€X 00JIACTSAX, B KOTOPBIX OHU CHEIUATIU3UPYIOTCSL.

3amayaMy  IUCUMUIUIMHBI  SIBIIIOTCA: M3YyYE€HHE OCHOBHBIX (PU3NYECKUX
SIBIICHUI;

OBJIaJiIcHHE (PyHIAMEHTATbHBIMUA MOHATHIMH, 3aKOHAMU U TECOPUSIMHU (PUUKH,
a TaKXe METOJIaMU (PU3NYECKOTO UCCIIEI0BAHNUS;

OBJIAJICHHE MNpHUEMaMH W METOJaMU pEUICHUS KOHKPETHBIX 3aJad W3
pa3nuYHbIX 00JacTeil PU3UKHY;

(opMUpOBaHHE HABBIKOB MPOBEAEHUS (PUIUUYECKOTO HKCIEPUMEHTA, YMEHUS
BBIIEJIUTh KOHKPETHOE (PU3UYECKOE COJEpKaHME B NMPUKIIAAHBIX 3aJadax Oynyien
NEATEIbHOCTH

KoMnereHnu U HHIMKATOPBl, (PopMuUpyeMble y 00yHaromuxcsl:

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIHN KOI[ W HAMMCHOBAHUEC HHIAMUKATOPA

OIIK-3 — CriocoOeH mpuMeHSTh
COOTBETCTBYIOUIHH (hPU3HUKO-
MaTeMaTUYECKHUH armapar, METObI
aHaIM3a U MOJEIINPOBAHUS, OIIK-3.2 — JleMOHCTpUpYET 3HaHUS MOJI0KEHUH,
TEOPETUYECKOTO U 3aKOHOB ¥ METOJ0B €CTECTBEHHBIX HAyK
AKCIIEPUMEHTAIILHOTO UCCIIeI0BaHUS
IIPU peLIeHUU TPOoQecCHOHATbHBIX
3a/a4

2. Mecto nucuunnHbl B cTpykrype OII
[IpeamecTByromuye TUCUUIUIMHBL (MoaynH), npaktuku, HUP, np.  Her
[Tocnenyronme qucuumuinabl (Moaynu), npaktuku, HUP, np. TUA

3. CTpyKTypa U coaepkaHue TUCUUILIMHBI
3.1. CTpyKTypa IMCHUTLIAHBI

Jiist ouHOM popmbl 00yUeHus

Bun yuebHo# paboThI Bcero | Bcero CemecTpbl
3E 4acoB 1 2
OBIIAS TPY JOEMKOCTDH AW CIUITJIMHBI 12 432 252 180
KOHTAKTHAS PABOTA* - 210 106 104
AYJINTOPHAS PABOTA 4,82 174 84 90
Jlekun 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




[IpopaboTka yueOHOTO MaTepHaia 5,18 186 132 54
KypcoBoli mpoekr - - -
Kypcosas padota - - -
[ToaroroBka K MpoOMEKyTOYHOU aTTECTAlUU 2 72 36 36
[TpomexxyTOUHAs aTTECTAIINS: 2 5

3.2. Conep:xaHue NUCHUILIMHBI, CTPYKTYPHMPOBAHHOE II0

BU/1aM 3aHATHH

pa3zejamMm u

Paznennr Pacnipenenenue @opmbl 1 | HAEKCH HHANKATOPOB
JIACITUILIAHBI a TPY/IOEMKOCTH BUJI GopMupyeMbIx
§ 110 BH/IaM y4eOHO# paboThl | koHTpOIIS KOMIIETCHIIU I
o) = =) : te}
5 =| &| §| &
3 . ) )
2| &8 B E
Paznen 1: 66 10 6 10 40 TK1 OIIK-3.2-3
dusnueckue OIIK-3.2-y
OIIK-3.2-B
OCHOBBI
KJIaCCUYECKON U
PENATUBUCTCKOM
MEXaHUKH
Paznen 2: 64 10 4 10 40 TK2 OIIK-3.2-3
MoutexysipHast 811:1[1122 5153’
¢uzuka u e
TEPMOJMHAMHUKA.
Paznen 3: 86 14 6 14 52 TK3 OHK—3.§—3
OIIK-3.2-Y
DNEKTPUUECTBO OLK3 2B
DKk3aMeH 36 36 OM1 OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B
Hroro 3a 252 34 16 34 168
1 cemectp
Paznen 4: 50 12 8 12 18 TK4 OIIK-3.2-3
Marserusm OIIK-3.2-y
OIIK-3.2-B
Paznen 5: 48 12 6 12 18 TK5 OIIK-3.2-3
OnTuka OIIK-3.2-Y
i OIIK-3.2-B
Paznen 6: 46 12 4 12 18 TK6 OIIK-3.2-3
DJIeMEHTBI 811:[[11223%’
KBaHTOBOU (PU3UKH. el
OCHOBBI aTOMHOU B
AIepHON (U3HKH.
DK3aMeH 36 36 OM2 OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B
Hroro 3a 180 36 18 36 90
2 cemMecTp
NTOI'O 432 70 34 70 258




3.3. Conep:xxanme TMCIUIIAHBI

Paznen 1. ®usznyeckrue OCHOBBI KJIACCHYECKOM U PEIATUBUCTCKON MEXAHMKHU:

[Tpenmet dpuszukn. Ousznyeckue OCHOBHI KJIacCHUECKOW MexaHuku. Kunemarnka
MarepuasibHo  Toukh. Cucrema otcuera. CKOpocTb. YCKOpEHHE U €ro
coctapisitone. JIBukeHue Tena, OpOIIEHHOro MOJ YIJIOM K TOPU3O0HTY. YTJOBas
CKOpPOCTh U YTJIOBOE YyCKOpeHHe. J[MHaMuka MarepuaibHOW TOYKH. [lepBhlii 3aK0H
Hprorona. Macca u cuibl. Bropoii 3akon Hetotona. Tpertnii 3akoH HptoToHa. 3akoH
JBW>KCHUSL LIEHTpA MHEPIUU cUCTeMbl. HenHepuuanbHble cucTeMbl oTcuera. Cuibl
uHepuu. Pabora u sHeprus. 3akoHbl coxpaHeHus. OCHOBHbIC MPEACTABICHHUS O
3aKOHaX COXpaHEHWsA. 3aKOH COXpaHeHHs wummyibca. Paborta u sHeprus.
KoHcepBaTuBHBIE CHIIBL. 3AKOH COXPAHEHUS MOJHOW MEXaHWYECKOW DHEPIruu. Yaap
aOCOJIIOTHO yHpyrux Tell. Yap aOCOMIOTHO HEyHmpyrux Ten. Juccumanusi SHEepruu.
JlnHamMuka BpamarenbHOro ABMXKEHUA. MomeHT wuHepuuu. Teopema IllTelinepa.
Kunernueckas sHeprusi BpauieHus: Tena. MomMeHT cuiibl. PaboTa no BpalleHHio Tena.
OCHOBHOM 3aKOH JWHAMHKM BpAIIATEIBHOTO JBMKEHUSA Tena. OmnpenesieHue
MOMEHTA UMITYJIbCA. 3AKOH COXPAaHECHHsI MOMEHTA UMITyJbca. [I[puMeHeHrne 3aKOHOB
JVHAMHUKHA TBEPIOrO TeJia. DIEMEHThl MEXaHUKH KUAKOCTEH W ra3oB. [laBieHue B
JKUJIKOCTH U ras3e. YpaBHEHHUE HEPa3pbIBHOCTU. YpaBHeHUE bepHysumn. Bs3kocTs.
JlamuHapHbIid ¥ TypOYJIEHTHBIM PEXUMBI TEUEHUS >KUIKOCTeW. JIBmkeHue Tenm B
KUJKOCTSIX U razax. OCHOBBI PEIATHBUCTCKON MEXaHHMKH. DJIEMEHThI CHEUUATbHON
Teopun OTHOcUTeNbHOCTH. [IpeoOpazoBanus [amumnes. MexaHWYECKUN MPUHIIMIT
OTHOCUTENIbHOCTU.  llocTynaTel  cnennanbHOM  TEOPUM  OTHOCUTEIIBHOCTH.
OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. ITpeobpazoBanms JlopeHiia.
OIHOBPEMEHHOCTh COOBITUN B pPa3HbIX CHUCTEMax oOTcyeTa. J[JinHa Tel B pa3HbIX
cucTeMax orTcyera (CoKpaileHue JJuHbl). JIUTENbHOCTH COOBITUA B pPa3HbBIX
CUCTeMaxX oOTcyeTa (3aMeljieHHue BpeMeHM). PelsSTUBUCTCKUNM 3aKOH CIIOXKEHUS
ckopocteid. MHTepBan Mexay CcOOBITUAMH. PelaTUBUCTCKOE BBIpAXKEHUE MJIs
uMITyJbca. OCHOBHOM 3aKOH PEIIAITUBUCTCKOW JUHAMUKHU. 3aKOH B3aMMOCBSA3U MACChI
Y DHEPTUH.

PA3JIEJI 2. MonexkyispHas GU3HUKA U TEPMOJIMHAMUKA

OCHOBBI MOJIEKYJISIPHOM (PU3UKK U TepMoaWHAMUKU. OCHOBBI MOJICKYJISPHOM
¢uzukn. CTaTUCTUUECKMM W TEPMOJAMHAMUYECKUH METOAbl  HCCIEIOBAHUS.
[TapameTpbl COCTOSIHMSL BEIIECTBA. YPABHEHHE COCTOSIHUS MACAIBHOTO Trasa.
OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH HICATIBHBIX Ia30B. 3aKOH
Makcgemna 0 pacmpelereHud IO CKOPOCTSIM — TEIUIOBOTO  JBHYKCHMS.
bapomerpuueckas ¢opmyna. Pacnpenenenne bonsimana.  CpenHee  4ucio
CTOJIKHOBEHHMM U CpellHss JUIMHA CBOOOJIHOTO Mpobesia MoJieKys. SIBieHus nepeHoca
B raszax. PeanbHbie ra3pl. YpaBHeHue Ban-nep-Baanbca. I30TepMbl peasibHBIX Ta30B
U UX CPaBHEHUSA C TeopeTHueCKUMHU. OCHOBBI TEPMOJNHAMUKHA. BHYTpEHHSS SHEPTUs
cuctembl. Termnora u pabota. Pabora rasza npu ero pacmupenuu. IlepBoe Hayano
TEPMOJMHAMMKHA M €r0 IPUMEHEHME K HM3olpoueccam. TermnoeMKoCTb MIAEaIbHOIO



raza. Kpyrosoii mporecc (muki). OOpatumpie W HeoOpaTtumble mporecchl. [k
Kaphno. OuTponus. Bropoe Hauano TepMoIMHAMUKHY.

PA3EJI 3. DjIeKTpUYecTBO

DJIEKTPOCTaTUKA. JJEKTPUUECKOE IIOJE€ B BaKyyMe. OJEKTPUUECKUU 3aps.
3aKOH COXpaHEHMS DIEKTPUYECKOTro 3apsana. Bi3amMmopnelcTBue 3apsgoB. 3aKOH
Kynona. Dnektpudeckoe mnoje. HanpsskeHHOCTh TOJIS. DJIEKTPUYECKUM JTUIOJb.
[Torennuan snektpuyeckoro mnoisa. [loTOk BekTopa HampspKEHHOCTH. Teopema
Octporpanckoro-I'aycca. Ilpumepbl BBIYHMCIECHHS 3JEKTPOCTATHUECKUX TOJIEH C
noMonipt0 TeopeMsl Octporpanckoro-lI'aycca. JIMDJIEKTpUKkM W TPOBOJHHMKHA B
AIEKTPUYECKOM MoJe. Buapl monspusauuy JUANEKTPUKOB. DJIEKTPUUYECKOE TOJIE B
nudiiekTpukax. [lonsprusoBanHoCTh quanekTpuka. Teopema Octporpajckoro-I'aycca
JUISL BJIEKTPOCTATHYECKOTO TOJISI B JUAIEKTPUKE. Y CIIOBUSA Ha TPAHMIIE pasfena JByX
TUAJIEKTpUUECKUX cpel. CerHeToaneKTpuku. 1IpoBOJHMKHM B 3JIEKTPOCTATHYECKOM
nosie. OJNEKTPOEMKOCTh YEIWHEHHOro mnpoBoAHMKa. KoHzueHcartopsl. OHeprus
IIEKTPOCTATUYECKOTO OISl [I0CTOSHHBIN 2JEKTPUYECKUNA TOK. 3AKOHBI IOCTOSITHHOTO
TOKa. DJEKTpHYecKuil TOK. Cwiia U IUIOTHOCTh TOKa. 3akoH OMa /i OJHOPOJHOIO
npoBogHuka. CTopoHHME cuibl. 3akoH Oma Ui HEOJHOPOAHOIO YYacTKa LIETH.
PaGora u wmommHocts ToOKa. 3akoH JDxoyms-Jlenma. Kiaccudeckass Teopus
ANEKTPOINPOBOIHOCTH MeTaioB. [IpaBuna Kupxroda asis pa3BeTBICHHbBIX LIETEH.

PA3JIEJI 4. Margetusm

DJleKTpOMarHeTu3M. MaruutHoe nojie B Bakyyme. MarHutHoe mnosie. Bekrop
MHAyKIuK MarautHoro mnoisis. Cunbel  Amnepa. 3akoH  buo-CaBapa-Jlamnaca.
Hamnpsk€eHHOCTh MarHWTHOTO NOJIA. 3aKOH IOJIHOTO TOKA JJII MarHUTHOTO MOJIS B
Bakyyme. MarnutHbli notok. Teopema ['aycca mnsi maramutHoro mons. Cuna
Jlopenua. IIpuHUMI OEWCTBHUS LUKIWYECKUX YCKOPUTENIEH 3apsKEHHBIX YacCTHII.
Senenne Xosua. SIBneHHWE ANEKTPOMArHUTHOM HMHAYKIUU. CaMOWHIYKIIUS.
MHOyKTUBHOCTh. DHEpPrusi MarHUTHOrO TMoJjs. MarmuTHoe Ioje B BELIECTBE.
MarauTHbele MOMEHTBI aTOMOB. MarHutHoe 1mosje B BeniecTtBe. HampshkeHHOCTh
MarHuTHOro mnosist. OTHOCHTENbHAass MarHWTHas MPOHHUIAEMOCTb. JlMaMarHEeTHKWU.
[Tapamarnetuiku. ®eppomarnetuku. llonstue o mnpupone deppomarHeTusma.
AHTudeppomarneTuku. SIBnenue cBepxnpoBoauMoctu. OCHOBBI Teopuu MakcBesia
JUIA DJIEKTPOMArHuTHOro Tojisa. Bropoe ypaBHenue Makcpemia. TOK CMENIEHHUS.
ITonmHas cucrema ypaBHeHuM Makcseimia Uil DJIEKTPOMArHUTHOIO — ITOJIS.
OTHOCUTENBHOCTD ANEKTPUYECKOU 151 MarHuTHOU COCTaBJISFOIINX
anekTpoMarHutHoro mons. Konebanuss u  BosHbl. KonebaTenbHbI  KOHTYP.
CBobOoanble He3aryxarwomue KosneOanusi. CBOOOJHBIE 3aTyXawllue KosieOaHusl.
BonHoBbIE mpouecchl. DNEKTPOMATHUTHBIE BOJHBL. ODHEPrUsl 3JEKTPOMAarHUTHBIX
BOJIH.



PA3EJI 5. Ontuka

BonnoBass onrtuka. CBeroBble BoJiHBI. WHTepdepeHIMs CBETOBBIX BOJH.
KorepentHocts 1 ee ocymectBieHue. CriocoObl HaOMIOAeHUS HHTEPPEPEHIINH CBETA.
Hekoropsle mnpumepsl mnpuMeHenus uHTepdepenuuu cBeta. Judpakuus csera.
[Tpunuun [roiirenca-®penens. Meton 300 Dpenens. Judpaxuuss Ha Kpyrjiom
OTBEpPCTUU U AUCKE. ECTECTBEHHBIM W MOJSPU30BaHHBIN cBeT. llomspuzanms mnpu
OTPOXECHUM U MperoMieHuu. J[BoliHOe syuernpenomieHue. Bsaumopaencraue
AJIIEKTPOMArHUTHBIX BOJH C BemiecTBOM. Jlucmepcusi cBera. DIEKTpOHHas TEOpus
aucriepcun cBeta. [lormonenue n paccessHue CBera.

PA3JIEJI 6. DaeMeHThI KBAaHTOBOM (pm3uku. OCHOBLI AaTOMHOU U SIAEPHOMU

gl)I/I3I/IKI/I

OcHOBBI KBaHTOBOM (hu3uku. TeruioBoe M3IydeHUE U €ro XapaKTEPUCTUKH.
3akoH Kupxroda. AOCOMIOTHO dYepHOE TeNo0. 3aKOHBI TEIUIOBOTO M3IY4YEHUS
abcomoTHO uepHoro Tena. Porordpdexr. Macca u umnynsc ¢poTtona. JIBoiicTBeHHas
npupoza cBera. J[BoWicTBEHHas: KOPITYCKYJISIPHO-BOJIHOBAsI TPUPOa MUKPOOOBEKTOB.
BepositHocTHbI cmbicn BodH Je bpoitns. BonHoBas ¢ynkiust CooTHoIIeHHE
HeonpeneneHHocte. YpaBuenue Ipeaunrepa. TynuenwbHbIE 3ddexT. ATOoM
BOJ0poJa. CIIOHTAaHHOE U BBIHYKACHHOE M3iydeHrne. ONTUYECKOE YCUIICHUE B CPENIE
C WHBEPCHOM 3aceNeHHOCThI0. Jlazepbl. MexaHW4YecKuil M MarHUTHBIM MOMEHTBI
AJEKTpOHAa B aroMe. [IpUHIMII TOXKIECTBEHHOCTH MHUKPOYACTHUI. bO30HBI U
dbepmuonbl. IloHATHE O KBaHTOBBIX cTaTUCTUKaxX boze-OiHmteitna u depmu-
Hupaka. 3oHHass Teopus TBepAbIX Teld. (OCHOBBI 30HHOW Teopuu. MeTaisl,
JURJIEKTPUKHU, TIOJYNPOBOAHUKU C TOYKHM 3peHust 30HHOU Teopun. CoOCTBEHHas
ITPOBOJAUMOCTD MOJIYIIPOBOJAHUKOB. [IpriMecHass mpoBOAMMOCTH MTOTYIIPOBOAHUKOB N-
tuna. [IpuMecHass NPOBOJAMMOCTh MOJYNPOBOJHUKOB p-THUMA. DJIEKTPOHHO-
JIBIPOYHOM nepexoa. ATOMHOE SIIpO U 3JIEeMEHTapHble YyacTullbl. OCHOBHBIE CBOMCTBA
U CTPOEHHUE siapa. DHEprus cBsi3u saep. AnepHoie cuibl. AnepHeie peakuuu. LlenHoi
npoiiecc aeneHusd saep. TepmosiaepHble peakiuu. PaqnoakTHBHOCTb. DJI€MEHTapHbIE
YaCTULbI

3.4. TeMaTu4YeCKHil IVIAH NPAKTHYECKHUX 3aAHATHI

Pemenne 3amau no pasgeny 1 «®Dusmyeckne OCHOBBI KIACCHYECKOW U
PENATUBUCTCKOM MexaHukn»: OCHOBbI KHMHEMaTHKHU. JluHamMuka MaTepuaaibHOU
TOYKM W TMOCTYMATEIbHOIO JBUKEHUS TBEpJOro tena. Pabora u sHeprusi. 3aKOHBI
coxpaHeHus. MexaHuka TBepaOoro Tena. (OCHOBBI PEIATHUBUCTCKOM MEXaHUKH.
DneMEHThl MEXaHUKH JKUJIKOCTH.

Pemenue 3anau no pazneny 2: «MosekyispHas (U3MKa U TEPMOJUHAMUKA):
MouieKyJIIpHO - KHHETHYECKAasl TEOPHs MIealIbHbIX ra30B. OCHOBBI TEPMOJMHAMUKH.
Termnossie mammnbl. [Hukin Kapho.

Pemwenne 3amau mo pasgeny 3:  «OnekrpuyectBo»: 3akoH KyioHa.



HanpsskeHHOCTh M MOTEHIMAaN 3eKTpocTaTuyeckoro nons. usnexkrpuku. Teopema
["aycca u1st 3E€KTpOCTaTUYECKOTO MOJIA B BAKyyMe U B JUANEKTpUKe. [I[poBOgHUKY B
ANEKTPOCTATUYECKOM TIOJIE. ODHEpPrusi 3JIEKTPOCTATHYECKOrO mnoJiAd. [locTOsIHHBIM
AIEKTPUYECKUIN TOK. DIEKTPOABUKYIIAsl CUJIa U HANPSHKEHUE. 3aKOHBI TTOCTOSIHHOTO
toka. [IpaBuna Kupxroda.

Pemienne 3amau mo paspeny 4: «Marnetusm»: MarHutHoe mosie. 3aKOHBI
AIEKTPOMArHeTu3Ma. OJJEKTPOMAarHWTHasT WHIAYKOUSA. MarHuTHele  CBOKCTBA
BemiectBa. OCHOBBI Teopun MakcBemia g 3JIEKTPOMArHUTHOTO — TTOJIS.
DNeKTPOMarHUTHHIE BOJIHBI.

Pemienne 3amau mo paszgpeny S5 «OnTuka»: YpaBHEHHE TapMOHHYECKUX
kosnebanuil. Unutepdepenuus. Audpakuus. 3akonsl noaspusanuu. Jucnepcus.

Pemienne 3amau mo pazgeny 6 «DieMeHThl KBaHTOBOW (hu3uku. OCHOBBI
aTOMHOU U siaepHOr pusukm»: KBantoBas npupoaa uznydeHus. DoTo3aeKTpuyeCcKuii
abpdexr. Ddbdexkr Kommnrona. CBeroBoe napineHue. Teopuss aromMa BOJIOPOJA.
DOneMeHThl KBAaHTOBOM MexaHUKHU. YpaBHeHue lllpenwHrepa m ero mpuioKeHHs.
OnemMeHThl (U3UKKA aTOMOB U MOJIEKYJ. ATOMHOE SApO. 3aKOHBI PaJuOaKTUBHOIO
pacmana.

3.5. TemaTu4ecKHUil IV1aH JIa0OPATOPHBIX padoT

Paznen 1 «®@usnyeckre OCHOBBI KJIACCUYECKOM U PEIATUBUCTCKON MEXaHUKIDY:
N3mepenne nuHeWHBIX BennuuH; MammHa ATByzna; OmnpeneneHue CpeIHEW CHIIbI
CONMPOTHUBJIEHUS TPYHTa NpHU 3a0uBaHuU cBau; OnpeneneHne MOMEHTAa UHEPLIMK Tea
u npoBepka Teopemsl llITeiiHepa; OnpeneneHrne MOMEHTa UHEPLUMHU POTOPA U CHUJIBI
TPEHUs B OIIOpE.

Paznen 2 «MonekynsipHas ¢usuka U TepMoauHamuka»: OnpeneneHue
OTHOIIEHUS TEIMJIOEMKOCTH Ta30B METOJOM aauabaTHYeCKOoro pacilupeHus;
Omnpenenenue kodpduimeHTa BHYTPEHHETO TPEHUs (BSI3KOCTH) KUIAKOCTH METOJIOM
Crokca; Omnpenenenue Kod¢hdUIIMEHTa BSI3KOCTH BO3/AyXa KalMWJUISIPHBIM METOJIOM;
OnpeneneHne MOJIEKYISIPHON Ta30BOM MOCTOSTHHOM METOJOM OTKAUKH.

Paznen 3: «OnexrtpuuectBo»: (O3HAKOMIICHHE C AJIEKTPOU3MEPUTEIHHBIMU
npubopamu; ['pagyupoBka rambBaHOMETpa; OKCIEpUMEHTalIbHAs TMPOBEPKA
0o0o0menHoro 3akoHa Owma; AMmepMeTp ¥ BOJBTMETP KakKk OMHYECKOE
conpoTuBieHue; 3mMepeHne Toka U HalpsiKEeHUsI Ha COMPOTUBIICHUSX, COSMHEHHBIX
MOCJIEIOBATEIbHO M TapayienbHo; OnpenesieHne COMPOTUBICHUM C MOMOIIBIO
MOCTOBOW CXEMbI Y UTCTOHA.

Paznen 4. «Marnetusm»: OmnpeneiaceHue TOPU3OHTAIBLHONW COCTABISIONIEH
MarHuTHOro noJig 3emiu; OnpenelieHre OTHOIICHHS 3apsjia SJIEKTPOHA K €ro Macce
METOJIOM MarHeTpoHa; 3akoH AMIepa: B3auMOJeHCTBUE NapalieIbHbIX TOKOB.

Paznen 5 «Onrtukay»: OnpeneneHune paguyca KPUBHU3HBI JIMH3bI C MTOMOILBIO
kosner, HeroToHa; OmnpeneneHne AIWHBI BOJHBI C NOMOIIBIO 30HHOHM IJIACTUHKY;
Judpakius na3epHOro cBeta Ha AUQPpPaKIMOHHOW pemieTke. OnpeaeneHue ATUHBI



BOJIHBI C TMOMOIIBIO AU(PPAKIIMOHHON pemieTky; M3ydeHrne moiaspu30BaHHOTO CBETa
IIOJIyIIPOBOJHUKOBOIO Jla3epa. 3akoH Maioca;

Paznen 6 «3OneMeHThl KBaHTOBOM (u3uku. OCHOBBI aTOMHOM W SIIEPHOM
buszukmny: dororddexr. OnpeneneHue 3apsaa AIEKTPOHA.

3.6. Kypcosoii npoekT /kKypcoBasi padora
JlaHHbIiA BUA padOTHI HE MPETYCMOTPEH YUYEOHBIM IIAHOM.

4. OueHnBaHue pe3yJIbTATOB 00y4eHUs!

OI.[GHI/IBaHI/Ie PE3YyJIbTaTOB 06y‘IeHI/IH o AUCHOUILNIMHC OCYIOCCTBILICTCA B
paMKax TCKYHCTO KOHTPOJA H HpOMG)KYTO‘IHOfI aTTeCTali, IIPOBOAMMBIX IIO

oabHO-perTuHroBoit cucreme (bPC).

[IIkana OeHKH pe3yabTaTOB OOYUYEHHUS 110 AUCIUILUIMHE:

YpoBeHb chOpMUPOBAHHOCTH
WHJIUKATOpa KOMIIETEHITUU
o o Hwuxe o
Bricokuii Cpennumit Huzkui
3arutanu- CPEJIHETO
Kon Kon POBAHHBIC ot 85 1o 100| ot 70 mo 84 | ot 55 10 69 [oT 0 mO 54
KOMIIE- | WHIUKATOpa PE3yNbTaThI
TEHIMU | KOMIIETEHIMA | OOYYEHHs 110 Ilxana ouennpanus
HCIIATUIMH HEYIOB-
AucI © YAOBJICT- YA
OTJINYHO xopouio JICTBOPU-
BOPUTCIILHO
TCJIIBHO
3a4YTCHO HEC 3a4YTCHO
3HATH:
OCHOBHEIE YDOBeUHL Y‘pOBej—IB Munuman YpOBeffb
dusnyeckue 3HAHHUH B 3HAHUN B bHO 3HAHUHI
SRIICHMS | 00BeEME, o0beMe, | momycTHM HIDKE
3aKOHBI; OC- COOTBETCT | COOTBEICT LI MHHHAMAJI
HOBHLIE BYIOILIEM BYIOIIIEM YPOBEHb BHBIX
dusnueckue pe- | POTPAMM | TIPOTPAMM | spapyit Tpe69BaH
JMYMHBI U KOH- | © €, IMECT nMeeT i,
CTAHTBI, MX IIOJITOTOBK MECTO MECTO HMEIOT
onpenenenne n | 6eg HeCKOJg,Ko MHOLO MG%TO
CJIMHMIB M3Me- | OLIMOOK Herpy6 BIX HerpyBbIX py 61>1e
. OIINOOK OIIINOKHU
peHHA, OLITHOO0K
OIIK-3 OIIK-3.2 YMeT:
ITIponemon | Ilponemon | Ilpogemon | Ilpu
CTPHUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUHU
Bl BCE Bl BCE Bl CTaHAapT
MPUMEHSTH (Pu-
KO- OCHOBHBIE | OCHOBHEIE | OCHOBHBIE | HBIX
SHUS SHUS E€HUS 3a71a4 HE
MaTeMaTU4EeCKHU ™ i M i M ’ &
o pelIeHbI pelIeHbI pelIeHb MIPOJIEMOH
i ammapar, npu
BCE BCE THIIOBBIE CTPHpOBa
pelieHun
OCHOBHBIEC | OCHOBHBIE | 3aJa4H C HBI
npodeccuoHalb
3a7a4H, 3a7a4u C HETpyObIM | OCHOBHBIC
HBIX 3a1a4
BBITIOJIHEH | HETPYOBIM | H YMEHUS,
BI BCE H OIIMOKAMH | UMEIOT
3aJaHUSA B | OIIMOKAMH | , MECTO




TIOJIHOM , BBINIOJIHEH | TPyOBIe
00beMe BBINIOJIHEH | BI BCE OIHOKH
bl BCE 3a1aHusl,
3a[aHUS B | HO HE B
TIOJTHOM TIOJTHOM
00BeMe, o0BbeMe
HO
HEKOTOPBI
ec
HeoueTa
MH
BIIAJIETh:
IIponemon | IIpone- HNwmeercs | He po-
CTPUPOBAaH | MOHCTPH- | MHMHH- JIEMOH-
bl HABBIKU | POBAHBI MaybHBIH | crpup
pu 0a30BbIC Habop OBaHEI Oa-
PELICHUH | HABBIKU HaBBIKOB | 30ppie
HeCTaHaap | npu ISt HABBIKIL
THBIX PCLICHUH | PSMCHHA |
weToRam z?,ﬁ?;’ CTAHIAPTH | CTAHIADTH | boopy
JHe- | BIX 3a1a4, | bIX 3a]ad,
atajnsa u HHUU QU3H- | BBIIOJIHE- | BBIIOJHE- cTafAapt
MOZCIMpoBa- YECKUX Hnu Gusn- | Hun Qusu- | Lo
His, SKCIIEPH- | YECKHX YECKUX 3anad,
TCOPETHICCKOTO | \jehroB, SKcIepu- | skcrepu- | SPHIOMHE
n 00paboT- | MEHTOB, MEHTOB, Hus u-
OKCHEPHUMEHTAN | 11 i 06paGoT- | oGpabor- | SHIECKHX
BHOTO UHTEP- KU U KU U dKCIIepH-
HCCHACNOBAHNA | nphetanun | unTep- MHTEP- MEHTOB,
TIpH peICHNH VX pe3yJb- | IpeTauy | mpeTanun | 00padoT-
MPODECCHOHANE | 13108 Ge3 | MX PE3YIlb- | UX PE3YIb- | KH H HH-
HbIX 3a/1ad OHmIMOOK U | TAaTOB € TaTOB C TepIpera-
HEJIOYETOB | HEKOTOPBI | HEKOTOPBI | IIHU UX
MU MU pe3ylbTa-
HElo4YeTa | HEoYeTa | Tom,
MH. MU AMEIOT
MECTO
rpyobie
OLITMOKH.
OHCHOqHBIe MaTcpHraJibl JJIA IMPOBCACHUS TCKYLICTO KOHTPOJIA

51

MPOMEKYTOUHON aTTecTanuu npuBefeHbl B [lpunoxenun k paboueil mporpamme

JUCITUITIINHBI.

[ToHBIN KOMIUIEKT 3aJlaHUl U MaTepUalioB, HEOOXOIUMBIX ISl OLICHUBAHUS
pPE3yNbTaTOB 00YUYEHUS 10 AUCIHUIUIMHE, XPAaHUTCA Ha Kadeape pa3paboTunka.



5. Y4eOHO-MeTOIMYecKoe U HH(POPMALIMOHHOE 00ecTieyeHHe JUCHHUILIMHbI
5.1. YuyeOHO-MeTOAMUYECKOE 00€ecIIeYeHHue

5.1.1. OcHoBHas nuTEpaTypa

1. CaBenbeB, M. B. Kypc obmeit ¢usuxku. B 3 1. Tom 1. Mexanuka.

MornexymsipHas ¢usuka : yueOHuK 11 By30B / M. B. CaBenbeB. — 18-e u3n., crep.
— Canxkr-IletepOypr : Jlanw, 2022. — 436 c. — ISBN 978-5-8114-9890-1. —
Texct : anexTpoHHbI // Jlane : snekTpoHHO-OMONMMOTeuHas cucrema. — URL:

https://e.lanbook.com/book/221120
2. CagenneB, U. B. Kypc obmieit ¢uszuku. B 3 1. Tom 2. DnekTpudecTBO U

MarHetu3M. Bonubl. Ontuka : yueoHoe nocodue st By3oB / U. B. CaBenbeB. — 16-¢
u3 ., crep. — Cankr-IletepOypr : Jlanb, 2022. — 500 c. — ISBN 978-5-8114-8926-
8. — Texkcrt : anexTponHbil // JlaHb : anekTpoHHO-OMOMMoTeyHas: cuctema. — URL:

https://e.lanbook.com/book/185339

3. Cagennes, 1. B. Kypc oOmieit ¢pusuku : yaebHoe nmocobue : B 3 Tomax / U.
B. CasenwbeB. — 13-e usn., crep. — Cankr-Ilerepoypr : Jlanp, 2022 — Tom 3 :
KBanToBasi ontuka. AtomHas (usuka. @usuka TBepaoro tena. Ousznka aTOMHOTO
anpa u 3neMeHTapHbix yactul — 2022, — 320 ¢. — ISBN 978-5-8114-4598-1. —
Teker : anexkTpoHHbIl // JlaHb : smekTpoHHO-OMONMMoTeyHass cuctema. — URL:
https://e.lanbook.com/book/206909 4. Kypc ¢usuku : yuebHoe nmocodbue ajisi By30B /
T. W. Tpopumosaa. - 16-e uzn., crep. - M. : Akagemus, 2008. - 560 c. : un. - (Beiciiee
npodeccuonansHoe oOpa3zoBanue). - ISBN 978-5-7695-4956-4. - Tekct
HETOCPEACTBEHHBIN.

5.1.2. JlononHUTENBHAS TUTEpATYypa

1. Kypc ¢usuxu. 3agaun u pemieHus : yueOHoe mocodbue st By3os / T. U.
Tpodumona, A. B. ®upcos. - 5-e¢ uzn., crep. - M. : Axanemus, 2012. - 592 c. -
(Beicmiee mpodeccuonanbHoe oOpa3zoBanue. bakamaspuar). - ISBN 978-5-7695-
9467-0. - TekcT : HENOCPEICTBEHHBIM.

2. Kamammmukos, H. T1. ®usuka. MaTepHeT-TrectupoBanne 0a30BbIX 3HAHUA :
yaeonoe nmocooue / H. I1. Kanamuukos, H. M. KoxeBuukoB. — Cankr-IletepOypr :
Jlanp, 2022. — 160 c. — ISBN 978-5-8114-0925-9. — TekcT : anekTpoHHbI# // JlaHb
: BIIEeKTpOHHO-O0nbOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/210263

3. COopuuk 3amad mo oOmeMmy Kypcy ¢usuku : coopuuk 3amad / B. C.
Bonbkenmrelis. - 3-e u3a., ucnp. u gom. - CIIO. : Kawxkasiit mup, 2003. - 328 c. -
TeKcT : HemoCPEACTBEHHBIN.

4. ®dusuka: 3amauyHuk: B 2 yactsiax / coct. E. B. I'azeea [u ap.]. - Kazans :
KI'DVY. - 2022. - URL: https://lib.kgeu.ru/. - Tekcr : snextponHbrii. Yacts 1 :
Mexanuka. MonekynspHas ¢usuka. Dnekrpocratuka. [locrosHHbIN TOK. - 2022. -
133 c.

5. ®uszuka: 3agaynuk: B 2 vacTsax / coct. E. B. I'azeeBa [u ap.]. - Kazans :
KI'DY. - 2022. - URL: https://lib.kgeu.ru/. - Tekcr : snekrponnsiii. Yacts 2 :
Marnetusm. Ontuka. KBantoBast pusuka. @usnka aToMa v aTOMHOTO sijpa. - 2022. -
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6. MexaHuka W MoOJEKyJsgpHas (U3MKa :  METOAMYECKHE YKa3aHud K
BBITIOJTHEHUIO JIa0OpaTOpHBIX paboT mo auctumniauHe "dusmka" / coct. : B. JL
Maryxun [u gp.]. - Kazans : KI'QVY, 2012. - 51 c.

7. Onrtuka: 1abopaTopHbIM NMpakTUKyM mo aucuuruinHe "®dusuka" / cocrt. : E.
A. T'ontox [u ap.]. - Kazans : KI'QY, 2015. - 54 c.

8. DnekTpoMarHeTu3M: npakTukym / coct.: A.H. ['aBpuiienko [u ap.]. - Kazanb
: KI'9Y, 2022. - 61 c. - URL: https://lib.kgeu.ru/. - TEKCT : 2I€KTPOHHBIA.

9. 3yena, Onwra Credanona. ®uszuka : yaedbnoe mocoodue / O. C. 3yena, B. JI.
Maryxun, 0. @. 3yeB. - Kazamp : KIOV. - 2019. - URL:
https://lib.kgeu.ru/irbis64r plus/index.html. - Tekct : osnektponHwri. Y. 1
Mexanuka. MonekynspHas pusuka. Dnekrpocratuka. [loctosHHbIN TOK. - KazaHsb :
KI'9Y, 2019. - 313 c.

10. Onrtuka. DneMEHThl KBaHTOBOW (PU3MKH : METOAMYECKUE YKa3aHHUs II0
MOATOTOBKE K MPAKTHYECKUM 3aHITHSIM JJI1  CTYJEHTOB JHEPreTUYECKHUX
crienaibHOCTe ouHOM (opmbl oOydenus / coct. C. ®d. Manannon. - Kazans :
KIDYVY, 2015. - 112 c.

11. 3aitnamena, ['y3ens HakunoBna. @usnka. COOpHUK 3a7a4 [ DIIEKTPOHHBIHI
pecypc] : ydebHo-MeTonuueckoe mocobue / I'. H. 3aitnamena, C.®d. MananuoH. -
DJIeKTPOH. TeKCTOBBIE JaH. - Kazans : KI DY, 2015. - 100 c. ;

12. DyeKTpUUEeCTBO U MArHETU3M: METOJUYECKUE YKAa3aHUS MO MOATOTOBKE K
npakTudeckum 3aHsaTusM / coct. C. . Mananuon, E. B. [lImunar. - Kazans : KI'DY,
2014.-97 c.

13. Mexanuka M MoJIeKyJsApHas (U3MKA: METOAUYECKOe IMocodue s
caMOCTOSITeIbHOM paboThl mo auciuiimHe dusuka / coct. C. @. Mananuon. —
Kazans : KI'DQVY, 2010. - 175 ¢

14. Mamanuon C.®. DnektpuyecTBo u MaraeTusm: Kypce nekmuii o pusuke. —
Kazanb: KazaH. roc. suepr. yH-t, 2007. — 220 c.

15. Mexanuka. MounekymnsipHasi (pu3MKa: TECTOBbIE 3aJaHMs ISl PYOEkKHOro
KOHTpoJIs 3HaHu# no aucuuminae "®duszuka" / coct. E. B. INazeera [u ap.]; pen. B. JI.
Maryxun. - Kazanb: KI'9Y, 2012 — 56 c.

16. DnekTpuuecTBO W MarHeTU3M: TECTOBBIC 3aJaHus g PYyOEKHOro
KOHTpoJIs 3HaHuM no nucuuruinHe "®usuka" / E. B. I'azeea [u np.]; pen. B. JL
Maryxus. - Kazanbs: KI'9VY, 2013. - 71 c.

17. BonHoBass u kBaHTOBasi onthka. OCHOBBI aTOMHOM U SAEpHOU (DU3UKHU:
TECTOBBbIE 3aJaHus AJi1 PyOeKHOTO KOHTPOJS 3HAHMWM Mo AucHUIuiHE "dusuka" /
cocT. E. B. I'azeeBa [u 1p.]; pen. B. JI. Maryxus. - Kazans: KI'9VY, 2012. - 40 c.



5.2. UudopmannonHoe odecnevyeHmne

5.2.1. DNEeKTpOHHBIE U UHTEPHET-PECYPCHI
1. ducranmumonnsiil Kype "®uszuka" Ha oOpazoBatenpHOM miomaake LMS MOODLE
https://lms.kgeu.ru/enrol/index.php?1d=12

2. Enunblil mopTaia HHTEpHET-TECTUPOBaHUs B chepe oOpa3zoBanus https://i-exam.ru/
https://mypage?2.i-exam.ru/

5.2.2. Ilpodeccuonanpupie 6a3bl maHHbIX / HMHDOpMaAIMOHHO-CIIPAaBOYHBIC
CUCTEMBI
1. EnuHoe okHO goctyna k oO6pazoBarenbHBIM pecypcam http://window.edu.ru/
2. Poccuiickas HanimoHanbHas 6ubiuoTreka http://nlr.ru/
3. «Koncynprant mtocy» http://www.consultant.ru/

5.2.3. JIulileH3uOHHOE W CBOOOJHO  pacCIpOCTPaHSAEMOE  IPOrpaMMHOE
oOecrieyeHue AUCIUIUINHBI
1. Windows 7 Ilpodeccuonanrsuas (Pro) Ilonb3oBaTenbckas onepalnuoHHasi CUCTEMA;
3A0 "CodrJlaitaTpeia" No2011.25486 ot 28.11.2011 Heucki. npaso. beccpouHo;
2. bpay3zep Chrome Cucrema noucka nHpopmManuu B ceTH UHTEpHET, CBOOOMHAS
muuen3ust Heuckin. npaso. beccpouno;
3. LMS Moodle T1O ans 3¢ heKTHBHOTO OHJIAMH- B3aMMOICHCTBUS TPETIOaBaTes U
ctynenTa; CBoboHas nuieH3ust Heucki. npaBo. beccpouno.

6. MaTtepuajbHO-TEXHUYECKOE O0ecnevYeHue I CIUTITHHbI

HaumenoBanue Buja HaumeHnoBanue yueOHOM
y4eOHOU paboThI ayquToOpHUH, [lepeueHb HEOOXOIUMOTO 00OPYIOBAHUS U
CIIeIUaIN3UPOBAHHON TEXHUYECKUX CPEJICTB O0YUCHHS
naboparopuu
Jlexnuu YuebHast ayuTopus st Crernuann3upoBaHHAS yueOHas Me0elb,
MPOBEACHUS 3aHATUN TEXHUYECKHE CPEACTBA OOyUeHHMsI, CyKalme IS
JICKIIMOHHOT'O THIIa OpeaCTABICHUSA yueOHOit UHpOpMALIUU

Oonbiiol  ayauropun  (MYyJIbTUMEIUWHBIN
MPOEKTOp, KOMIBIOTEp (HOYTOYK), DKpaH),
JIEMOHCTPAIIMOHHOE 000pyI0BaHUE, Yy4eOHO-
HarJsiiHble mocoous

[IpakTnueckue |YueOHas ayIUuTOpUsL i) Crienuanu3upoBaHHAs yueOHast MeOenb,

3aHATHS HpOBCACHNA 3aHATHI| TeXHUYECKHE cpencTBa o0yueHus
CEMHHAPCKOTO THMA,| (MynbTUMEAUWHBIA  MPOEKTOP, KOMIIBIOTED
TpYIIIOBBIX u I/IHJII/IBI/IZIX- (HoyT6yK), BKpaH) " Hp
AJIbHBIX KOHCYJIbTalluH,
TCKYLICTO KOHTPOJIA n

MPOMEKYTOUHOU aTTeCTalluu



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

JlaGopaTopHbie
paboThI

VYuebnas nabopatopus
«Onrtukay, A-203

Crienuanu3upoBaHHOE nabopatopHoe
obopymoBaHue 10 MPOPIITIO Ta0OPATOPHH:

ycTaHoBKa JaboparopHas «HHTepdepeHus
ceera. bunpusma ®@penens. OmnpeneneHue
mapameTpoB OUTIPU3MBI ®penens o
UHTEP(PEPEHITMOHHON KapTUHE», YCTaHOBKa

naboparopHas «OrnpeneneHue panuyca
KPUBU3HBI  JIMH3bI C  TOMOMIBIO  KOJIEIT
Herotonay; yCTaHOBKa naboparopHas

«M3ydyenne audpakiuy J1a3epHOrO CBETa Ha
menu. Judpaknus OpeHens»;, ycTaHOBKa
nabopatopHas «OnpeaeneHue ITUHBI BOJHBI
CBETa C I[IOMOIIBI0 30HHOW IUJIACTUHKH;
yCTaHOBKa naboparopHast «Audpaxuus
JIa3epHOT0 CBeTa Ha MU(PAKIIMOHON pEIIeTKE.
Omnpenenenne IIMHBI CBETOBOM BOJHBI IIPU

HIOMOILU TP paKIUOHHON PELETKN;
yCTaHOBKa naboparopHast «Mzyuenune
HOJISIPU30BAHHOI'O CBETA MOJYIPOBOJIHUKOBOIO
nmazepa.  3akoH ~ Maioca»;  ycTaHOBKa

naboparopnas «l3ydyenue wuHTepdhepeHINH
JIa3€pHOTO CBETA B TOJCTOM CTEKJISIHHOU
mnactuHke.  llosmocel  paBHOrO  HakJOHA.
Onpenenenre TOMIIMHBI IJIOCKONAPAIIIEIbHON

CTEKJIIHHOM IUTACTUHBI o
UHTEPPEPEHIIMOHHBIM KOJIbIIAM

Vuebnas naboparopust| CrenuanusupoBaHHOE nabopaTtopHoe

«MexaHuKka U MOJeKyJsipHas| 000pyaoBaHue 1o npoduio aboparopun:

duzukar, A-114 yCTaHOBKa nabopaTopHast "MasiTHUK
YHHUBEpCAJIbHBIN", ycTaHOBKa JlabopaTopHas
"MasTHUK HaKJIOHHBIN", YCTaHOBKa
nabopaTtopHas "MamunHa ATByna", ycTaHOBKa
nmabopaTopHas "MasTHHK Makcgemna",

ycTaHOBKa  JabopatopHas  «OrmpeneieHue
MOMEHTa MHEPIHUH POTOpa U CHUJIBI TPEHUS B
ornope», YCTaHOBKa naboparopHas
«Omnpegenenne BsA3KOCTH MeTogoM (CTOKcay,
ycTaHOBKa  jabopatopHas  «OrmpenencHue
MOMEHTa MHEPIMH Teja W MPOBEPKA TEOPEMBI
[Ireitnepar, yCTaHOBKa naboparopHas
«Omnpenenenue OTHOILIEHUS MOJISIPHBIX
teroeMkocTet  raza  Cp/Cv meTogom
annabaTUYecKoro pacHIMpPeHUs», MOPTPEThI
YUEHBIX.




VYuebnas nmabopaTopust
«DJIEKTPUYECTBO u
Maraetusm», A-207

Crienuanu3upoBaHHOE nabopatopHoe
obopymoBanue 1O TPOGWIIO  JTaOOpPATOPHH:
yCTaHOBKa JjabopaTopHas «AMIIEpMETp Kak
OMHMYECKOE  CONPOTHUBIEHHE B  CXEMED,
yCTaHOBKa J1abopaTopHas «BOJBTMETP Kak
OMHMYECKOE  CONPOTHUBIEHHE B  CXEME,
yCTaHOBKa JiaboparopHasi «3mMepeHune Toka u

HaIpsKEHUS Ha COTPOTHUBIICHUSIX,
COETMHEHHBIX MOCIIe0BATEIbHO U
napajjieNibHO»,  YCTaHOBKa  jabopaTopHas
«Omnpenenenue FOPU30HTAIILHOM
COCTaBJISIIOIIEH WHIYKIIMA MAarHUTHOTO MOJIs
3emuny, yCTaHOBKa naboparopHas

«OrmpeneneHue CONMPOTUBIEHUN C MOMOUIbIO
MOCTOBOl CXEeMbl YUTCTOHA », YyCTaHOBKa
nabopatopnast «IIpoBepka 3akona Oma u
U3MEpPEHUE YNEIbHOTO COMPOTHUBICHUS  »;
Moayis DII3-03 «Ompenenenre OTHOLICHUS
3apsfa 9JeKTpOHAa K  €ro Macce METOA0M
MarHeTpoHa»,  yCTaHOBKa  JjabopaTopHas
«3yuenne ammepmerpa U  BOJBTMETPAY,
ycraHOBKa  JaboparopHast — «l'pamynpoBKa
rajibBaHOMETpa», YCTaHOBKAa JabopaTopHas
«JKcIeprMeHTalIbHAs TPOBEpKa 3aKoHa OMay,
MOPTPETHI YUEHBIX

VYyeOHnas naboparopust
«MexaHuKa U MOJIEKYJIsIpHast
¢duzuka» A-206

Crienanu3upoBaHHOE nabopaTtopHoe
00opy0BaHue 1Mo NpoPUIIIo 1abOpaTOpUH:
ycTaHoBKa  JjabopatopHas  «OmpeneneHue
koddduimenTa BSI3KOCTHU BO3/lyXa
KalWJUISIPHBIM METOJIOM, yCTaHOBKa
nabopatopHass  «OmnpeaeneHue  OTHOILEHUS
MOJIIDHBIX ~ TEIUIOEMKOCTeH  rasza  cp/cv
METOAOM  aJnabaTUYeCcKOro  pPacIIUPEHUs»,
ycTaHOBKa  JjabopatopHas  «OrmpezaeneHue
MOJIEKYJIIPHOM T'a30BOM MOCTOSIHHOM METOJIOM
OTKAUKN», yCTaHOBKa naboparopHas
«Onpenenenue YCKOpEHUs CBOOOHOTO
naJieHusl Teja», YCTaHOBKa JjabopaTopHas
«OrnpeneneHue cpeHen CUIbl CONTPOTUBIIEHUS
rpyHTa Tpu 3a0MBaHUM CBaW», YCTAHOBKa
nabopaTopHas «OrmpeneneHue  MOMEHTa
MHEpUUU Tela M  IpoBEepKa  TEOPEMbI
IIITeiinepay, MOPTPETHI YUEHBIX

KomMmnerotepHslii kiacc ¢
BbIX0/I0M B MHTepHET A-204

CrnenmanM3upoBaHHAas yaeOHast Me0elb,
TEXHHYECKHUE CpencTBa oOyueHus
(KOMIIBIOTEPHI), JTULEH3UMOHHOE MPOTrPaMMHOE
obecrnieucHue

CamMocTrosTenpHast
pabora

KomnbroTepHsIii Ki1acc ¢
BbIx0sI0M B UHTepHET B-6002

CrnenuanusupoBanHas yyeOHas meOens Ha 30
IMOCAJIOYHBIX  MECT, 30  KOMIBIOTEPOB,
TEXHUYECKHE cpelcTBa oOydeHus (MyIbTUME-
JUWHBIA  TPOEKTOpP, KOMMIBIOTEP (HOYTOYK),
9KpaH), BUJICOKaMephl, IPOrpaMMHOE




obecrieueHue

Crenmanu3upoBaHHas MeOelb, KOMITbIOTEpPHAs
TEXHHMKa C BO3MOXHOCTBIO BbIX0/a B IHTEepHET
u obecnieuenueM aoctymna B DMOC, skpaH,
MYJIbTUMEIMHHBIN IIPOSKTOP, MPOTPaMMHOE
obecrieueHue

YuraabHbIN 3a1
OnOINOTEKH

7. Oco0eHHOCTH OPraHM3auu 00Pa30BaTEILHOM AeSITeJIbHOCTH IJIsl JIUIL C
OrpaHN4YeHHBbIMHU BO3MOKHOCTSIMHU 3/I0POBbSI 1 MHBAJIU/I0B

JIuiia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbsi (OB3) u MHBaINUIBI UMEIOT
BO3MOKHOCTh OECHPEMSITCTBEHHO IEpPEMEIIaThcsl U3 OJHOrO y4eOHO-1ab0paTOPHOTO
KOpIlyca B JpYrod, MHOAHATBCA Ha BCE 3TAXHU Y4E€OHO-Ia0OPATOPHBIX KOPITYCOB,
3aHUMAaTbCsl B Y4YEOHBIX UM HMHBIX [OMELIEHUAX C YYETOM OCOOEHHOCTEH
NCUXO(U3NYECKOTO PA3BUTHS U COCTOSIHUSA 370POBBSL.

Jisa obyuenus nmun ¢ OB3 M MHBaIMaA0B, UMEIOUIMX HApYUIEHUS OMNOPHO-
JIBUTATEJIBHOTO amnmapaTa, 0OeCHedeHbl YCIOBUSl OECHpPENATCTBEHHOTO JOCTYyNa BO
Bce yueOHble nomenieHus. Miapopmanus o cnennaabHbIX YCIOBUSAX, CO3AAHHBIX AJIs
oOyuatomuxcs ¢ OB3 u wuHBanuaoB, pa3MellleHa Ha cailTe yHUBepcHUTeTa
www//kgeu.ru. ViMeeTcs BO3MOKHOCTh OKa3aHUsI TEXHUYECKOW MOMOIIH aCCUCTEHTOM,
a TaKXe YCIIyT CypIONEepPEBOTUMKOB U TU(PIOCYPAOTIEPEBOIUNKOB.

JIns amanranuu K BocupusaTyio aunamu ¢ OB3 v nHBanuaamu ¢ HapylIeHHBIM
CIIyXOM CIpPaBOYHOTO, y4eOHOro marepuajga IO JUCHUIUIMHE O0eCneYrBarOTCs
CJIEIYIOLIUE YCIIOBUSA:

- ISl Ty41Ieil OpUEHTAlMU B ayJUTOPUU, IPUMEHSIOTCSI CUTHAJIBI OTIOBEILICHHUS
O HayaJsle 1 KOHIIE 3aHATHUsA (CIOBO «3BOHOK» MUIIETCS HA TIOCKE);

- BHUMaHHUE CJIa0OCIBIIIANIEr0 00yYarollerocss MpUBJIEKAeTCs Megarorom
YKECTOM (Ha IIJIEYO KIJIAJETCS pyKa, OCYIIECTBIIIETCS HEPE3KOE MOXJIONBIBAHUE);

- pasroBapuBas ¢ OOydYaroIIMMCsl, IMEJAarorMuyeckuidi pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMH TPEAJIOKEHUSAMHU, OOECHeurBas BO3MOXHOCTh
YTEHUS 10 TyOam.

KoMneHcanyss 3aTpyIHEHHMII pPEYEBOrO M HWHTEUIEKTYaJbHOTO Pa3BUTHS
CJIa0OCTBIIAIINX 00YYAIOIINXCS TPOBOAUTCS MTyTEM:

- UCTIOJIb30BAHMSI CXEM, IMarpamMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3ECHTALIUMN C
TUIEPCChUIKAMU, KOMMEHTUPYIOIIMMU OTJI€IbHBIE KOMIIOHEHTHI U300paKEeHUS;

- pEryJsipHOTO TMPUMEHEHMSI YHOpPaKHEHHH Ha rpaduueckoe BbIJICICHHE
CYILLECTBEHHBIX MPU3HAKOB MIPEJAMETOB U SBJICHUIA;

- obecnieyeHus BO3MOKHOCTH JUIsi OOYy4Yarollerocs MOJMYYUTh aJpeCcHYIO
KOHCYJIBTALIMIO TIO 3JIEKTPOHHOM MOYTE 10 MEPE HEOOXOTUMOCTH.

JUtst aganranyy K BocnpusaTHio aunamu ¢ OB3 u nHBanuiaMu ¢ HapyueHUsIMU
3peHus CIIPaBOYHOIO, yueOHoro, IPOCBETUTEIBCKOTO Marepuana,
IPEeIyCMOTPEHHOTO 00pa30BaTEIbHONW MPOrpaMMOil MO BHIOPAaHHOMY HampaBICHUIO
MOJITOTOBKU, 00ECTICUNBAIOTCS CIAEAYIOIINE YCIOBUS:

- BeJleTcs afanTtauus opUIMaIbHOTO caiita B ceTu IHTEepHET ¢ yueToM 0CoOBIX
NOTPEOHOCTEN MHBAIMIOB 110 3PEHHIO0, 00ECTIEUNBAETCS HATMYUE KPYTTHOMIPU(TOBOM
CIPaBOYHON MH(POPMALUH O PACIIUCAHUYU YUEOHBIX 3aHITUH;



http://www.kgeu.ru/

- MeIaroruyeckuii  paboTHUK, €ro coOeceaHUK (mpu HEOOXOIUMOCTH),
MPUCYTCTBYIOIIME HA 3aHSATUU, MIPEACTABISIOTCS 00YYaIOUMCS, MIPU 3TOM Kax bl
pa3 Ha3bIBaeTCs TOT, K KOMY NEJaroruueckuii paboTHUK 0Opaiaercs;

- ICUCTBHUS, JKECThI, MEPEMEIICHUS TMEJarorn4eckoro paboTHUKA KOPOTKO H
SICHO KOMMEHTUPYIOTCS;

- meyatHasg wuHGOpMaIMS MpeAoCTaBisgeTcs KpynHbiM Ipudrom (ot 18
MYHKTOB), TOTAJILHO 03BYYHBAETCS;

- o0ecreunBaeTcsa HEOOXOIUMbBIM YPOBEHb OCBEIIICHHOCTH TOMEIIECHUI;

- PEOCTABIISIETCS BO3MOYKHOCTh HCIIOJIb30BAaTh KOMIIBIOTEPBI BO BpEMs
3aHITHI U MPABO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (110 KEJTaHUI0 00YyJarONUXCs).

Popma TMPOBEACHHsS TEKYIIEW M IMPOMEKYTOUYHOW AaTTECTAUUM IS
oOyyaromuxcst ¢ OB3 ¥ MHBaNMAOB ONpPEACISIETCS MEeAarorndyecKuM pabOTHUKOM B
COOTBETCTBUM ¢ y4ueOHbIM I1aHoM. [Ipu HeoOxoammoctu oOyuaromemycsa ¢ OB3,
MHBAJIMY C YYETOM UX MHAMBHUIYAJIbHBIX MCUXO(PU3NUECKUX OCOOCHHOCTEH aaercs
BO3MOXKHOCTh MPOMTH MPOMEXKYTOUHYIO aTTECTALIUIO YCTHO, TUCbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIIbIOTEPE, B (hOpME TECTUPOBAHUSA U T.II., JIUOO MPEAOCTABISIETCA
JIOTIOJIHUTEIBHOE BPEMs JIJIs1 TIOJrOTOBKU OTBETA.

8. Meroanyeckue pexkoMeHJAALUH A IpenoaaBare/eidl 0 OPraHu3anuu
BOCIIMTATEJIbHOH PadOTHI ¢ 00yYAOIMMHUCH.

MeTtoauueckoe obecriedeHue npoiecca BOCIUTaHUsI 00y4YaroXcs BbICTYAET
OJHUM U3 OINpEeNesouMX (aKkTOpOB BBICOKOIO KadyecTBa OOpa30BaHUA.
[TpenogaBaTens By3a, JEMOHCTPUPYS BBICOKMHA NPO(ECCHOHATU3M, 3PYIAULIHUIO,
YETKYI0 IPaKIaHCKYIO MO3ULNI0, CAMOIUCLIHILINHY, TBOPYECKHUM MOJIXO0 B PEILICHUN
npodecCHOHANBHBIX 3a7]ad, B XOA€ 00pa3oBaTENIbHOIO MpoIecca CIOCOOCTBYET
(GbOpMHUPOBAHNIO TAPMOHUYHON JTUYHOCTH.

[Ipn peanu3anuu AUCHUIUIMHBI MPENOJABaTellb MOXET HUCIHO0JIb30BaTh
CJIEIYIOLIME METO/Ibl BOCIIUTATEIbHON PaOOTHI:

- MeTonbl (hOpMUPOBAHMS CO3HAHUS JMYHOCTU (Oecena, AUCIYT, BHYLICHUE,
WHCTPYKTaX, KOHTPOJIb, OOBSICHEHWE, NpPHUMEpP, CAMOKOHTPOJIb, paccka3, COBET,
yoexaeHue u ap.);

- METOJbl OpraHU3aALMUU AEATEIBHOCTH U (OPMUPOBAHUS OIbITA MOBEACHUS
(3amaHue, OOIECTBEHHOE MHEHHE, IIelaroruueckoe TpeOoBaHUE, MOPYyUYCHHUE,
PUYYEHHUE, CO3AAHNE BOCIIUTHIBAIOIIMX CUTYALMI, TPEHUHT, YIPAXKHEHHE, U Ap.);

- METOJbl MOTHBALMM ACSITEIbHOCTH U TMOBeAeHHs (0100peHHe, MOOILIpEeHHE
COLIMAJIBHOM aKTUBHOCTH, NOPULAHWE, CO3JaHUE CHUTyalluil ycrexa, CO3J1aHue
CUTYaLMH JJIs1 SMOLIMOHAJIbHO-HPABCTBEHHBIX NIEPEKUBAHUI, CODEBHOBAHUE U JP.)

[Ipn peanuzauuy JUCUUIUIMHBI  [PENOJABaTeNb  JOJDKEH  YYUTHIBATh
CJIEIyIOLIME HANIPaBJICHUS] BOCIIUTATEIbHON JESTEIBbHOCTH:

I'pasxcoanckoe u nampuomuueckoe ocnumanue:

- popMupoBaHNE y OOYYarOIIMXCSl LIEIOCTHOIO MHPOBO33PEHUS, POCCUICKOM
UJIEHTUYHOCTH, YBKEHUS K CBOEH CeMbe, OOIIECTBY, TOCYIapCTBY, IPUHATHIM B CEMBE U
OOILIECTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM LIEHHOCTSIM, K HALIMOHAJIbBHOMY,
KyJbTYPHOMY M HCTOPMYECKOMY HACIIEANIO, (OPMUpPOBAHHE CTPEMJIEHUSI K €ro
COXPaHEHUIO U Pa3BUTHIO;



- hopMupOBaHUE Y 0OYYAIOIIMXCSI AKTUBHOW TPAYKIAHCKOW TTO3UIMN, OCHOBAHHON
Ha TPAJWILMOHHBIX KYJIbTYPHBIX, JYXOBHBIX M HPABCTBEHHBIX LEHHOCTSIX POCCHICKOrO
oOImIecTBa, JJisi TOBBIIIEHUS CIIOCOOHOCTM OTBETCTBEHHO PEAIM30BbIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 0053aHHOCTH;

- pa3BUTHE MPABOBOM M MOJUTUYECKON KYJIbTYPbl O0yUYaIOIIMUXCS, paCIIUPEHHE
KOHCTPYKTUBHOI'O y4YacTUsi B IPUHATHH PELICHUM, 3aTparuBalIIMX KX @paBa M
MHTEPECHI, B TOM YHCII€ B PA3JIMYHBIX (POpMaX caMOOpraHU3AIMK, CAMOYTIPABIICHUS,
00IIIECTBEHHO-3HAYNMOM JIEITCILHOCTH;

- bopMHupOBaHWE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JIMYHOCTH, MO3BOJISIFOIIMX ~ MOPOTHBOCTOATH  3KCTPEMHU3MY, kceHodoouwu,
JACKPUMHUHALIMM TO0 COLMAJIbHBIM, PEIUTHUO3HBIM, pPACOBBIM, HAIMOHAJIbHBIM
MpU3HAKaM, MEXAITHUYECKOM U MEXKKOH(PECCUOHATIbHOW HETEPIUMOCTH, JIPYTUM
HETATUBHBIM COIIMAIIEHBIM SIBICHUSM.

LlyxoeHo-npascmeennoe ocnumanue:

- BOCIIMTAHUE YYBCTBA JOCTOMHCTBA, YECTU M YECTHOCTH, COBECTIMBOCTH,
YBAXKEHUSI K POAUTEIIAM, YUUTENSAM, JIFOASAM CTAPLIEro MOKOJIEHHUS;

- opMHpOBaHHE TPUHIUIOB KOJJIEKTUBU3MA M  COJIMJIAPHOCTH, JyXa
MUJIOCEpJIUSl U COCTpaJaHusi, NMPUBBIUKH 3a00TUTHCS O JIOJSX, HAXOMSIIUXCS B
TPYAHOM KU3HEHHOMN CUTYallUU;

- hopMHpOBaHUE COMUAAPHOCTH U UYBCTBA COIIMATBHOW OTBETCTBEHHOCTH IO
OTHOUIIEHUIO K JIFOJSAM C OTPAHMYEHHBIMU BO3MOKHOCTSIMHU 3J0POBbS, MPEOAOJICHUE
MICUXOJIOTUYECKUX OapbepoB IO OTHOIICHHIO K JIIOASIM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMU;

- bOpMHUPOBAHUE SMOIMOHATIBHO HACBIIIEHHOTO U JAYXOBHO BO3BBIIIEHHOTO
OTHOINICHUSI K MUPY, CIIOCOOHOCTH M YMEHHUS TiepefaBaTh APYTUM CBOU ICTETUUECKUIMA
OTIBIT.

Kynvmypno-npoceemumensckoe socnumanue:

- hopMHUpPOBAHNE ICTETUIECKON KapTHHBI MUPA;

- popMupOBaHUE YBaXKEHUS K KYJIbTYPHBIM LIEHHOCTSM POJAHOIO ropoja, Kpas,
CTpaHBI;

- IOBBIIIEHNE TIO3HABATEIbHON aKTUBHOCTH O0yUYaOIIUXCSl.

Hayuno-obpazosamenvrnoe éocnumanue:

- opMHpOBaHKE y 00YUaAIOIINUXCS HAYYHOT'O MUPOBO33PEHUS;

- opMuUpOBaHNE YMEHUS TOTy4aTh 3HAHUS;

- popMupOBaHNE HABBIKOB aHAJIM3a M CHHTE3a WH(OpMAIMH, B TOM YHCIE B
npodeccuoHanbHOi 001acTH.



BHocuMble H3MeHeHHMs U YTBePKIeHUsI HA HOBBI y4eOHbIN roj
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OreHOYHBIE MATEPHATBI MO AWCIUIUIMHE, TTPEIHA3HAYCHHBI ISl OLICHUBAHUS
PE3yNIbTaTOB 00yUYEHUS Ha COOTBETCTBHE MHAMKATOPAM JTOCTIKEHUSI KOMIICTCHIINH.

OueHuBaHue pe3yabTaTOB OOYy4YEHHS MO JAUCIMIUIMHE OCYIIECTBISETCS B
pamkax Tekymero koutpons (TK) u mpoMexyTodHolt aTTecTanyu, IpOBOJAUMBIX IO
oamnpHO-perTunroBoit cucreme (bPC).

1. TexHoJiornueckasi Kapra

Cemectp 1
Peiitunrossie nokazareian
A
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Pasnea 1. «OcHoBBI TK1 15
KJIACCHYECKOi U 15 | 0-15 30 15-30
PeISITHBUCTCKOI MeXaHMKN»
Tecr 10
Otuer o naboparopHoii pabore 5
(OJIP)
Ormpoc 1o pazaenam (TeMam) 0-10
Pedepat (Pdp) 0-5
Paznea 2. «MoaekynsapHas TK2 20 10-15 20- 20-35
(¢pu3nka ¥ TePMOANHAMH KA 35
Tect 10
Otuer o naboparopHoit pabote 10
(OJIP)
Ormpoc 1o pazaenam (TeMam) 0-10
Pedepat (Pdp) 0-5
TK3 20-
Pa3nen 3. «DnekTpuyecTBo» 20 |0-15 35 20-35
Konrponbnas padora (KHTP) 10
Otuer o naboparopHoit paborte 10
(OJIP)
Omnpoc no pazzenam (Temam) 0-10
Pedepar (Pdp) 0-5
IIpome:xxyTouHas aTTecTAanMsA oM 0-45
(3x3amMeH) 1
B nucemennoii popme mo 0-45
ouneram




Cemectp 2

PelituHroBBIE MOKA3aTEIN
2
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TK4 15-
Pasnea 4. «Marneruzm» 15 | 0-15 30 15-30
Tect 10
Otuer o naboparopHoii pabore 5
(OJIP)
Ompoc 1o pazaenam (Temam) 0-10
Pedepar (Pdp) 0-5
TKS5 20-
Pasnea 5. «OnTuka» 20 |0-15 15 20-35
Tect 10
Otuet o naboparopHoit pabote 10
(OJIP)
Omnpoc no pazzaenam (Temam) 0-10
Pedepat (Pdp) 0-5
Paznea 6. «DnemeHTHI TK6 20
KBaHTOBOM (u3UKU. OCHOBBI 20 |0-15 15 20-35
aTOMHOM U AJepHON (PUBUKN»
Konrposbnas padora (KHTP) 10
Otyet no nabopaTopHOit paboTe 10
(OJIP)
Ompoc 1o pa3aenam (TeMam) 0-10
Pedepar (Pdp) 0-5
IIpome:xxyTOYHAs aTTECTALMA OM
0-45
(3x3amMeH) 2
B nmucemenHoi popme no 0-45
ouneram

2. OueHoYHbIe MATEPHAJIBI TEKYILET0 KOHTPOJIA U MPOMEKYTOYHOM aTTeCTAlUH
[Ikana OLeHKH Pe3yJbTaTOB 00YUYEHHUsI 110 TUCHUILINHE:

YpoBeHb chOpMHUPOBAHHOCTH

3amranu-
UHAMKATOPA KOMIIECTCHIIUU
Kon Kon pOBaHHBIE A opa_ Ko He CHILI
o o NXKEe o
KOMIIC- HHIMKATOpA PE3yIbTaThl Boeicokuit CpellHI/II/I Hwuskuit
CpeJTHETO

TCHIIMH | KOMIICTCHIIMH 06yqu1/151 10

gucuuiuimHe  [oT 85 mo 100{ ot 70 no 84 |oT 55 1o 69 |or 0 10 54




Ixkana oneHUBaHUA

HEY/I0B-
OTJINYHO XOopouro YAOBIICT- JICTBOPU-
BOPUTCIILHO TEIBHO
3a4TEHO HE 3a4TEHO
3HATH:
OCHOBHEIE VYpoBeHB VYpoBenp | Munuman | YpoBeHb
dusnueckue 3HAHUH B 3HAHUH B BHO 3HAHUU
SBJICHUS U 06’beMe, 06’beMe, JOIIyCTUM HMXKC
3aKOHBI; OC- COOTBETCT | COOTBETCT BIit MHHHMAJ
HOBHEIE BYIOILIEM BYIOIIIEM YPOBEHB BbHBIX
¢usnueckue ge- | TPOTPAMM | IIPOTPAMM | syappj; Tpe69BaH
JUYMHBI U KOH- | © ¢, UIMCCT UMeeT uu,
CTAHTHI, HX IIOJITOTOBK MECTO MECTO HMECIOT
onpenenerue u | Mo oe3 HECKOJIbKO MHOLO MECTO
CIIMHHIIBI H3Me- omunboK HErpyOBIX Herpy6hIX rpyonie
DEHHS; OIINOOK LGk OIIOKU
YMETh:
ITIponemon | ITponemon | Ilponemon | Ilpu
CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | peUICHUHU
bI BCE bI BCE Bl CTaHJapT
OCHOBHBIC | OCHOBHBIC | OCHOBHBIC | HBIX
YMEHHS, YMEHHS, YMEHHS, 3a7a4 HE
pelIeHbI pelIeHbI peIIeHBI IIPOJICMOH
BCE BCE THUIIOBBIC CTpUpOBa
OCHOBHEIC | OCHOBHBIC | 3aJa4H C HEBI
MPUMEHSTH pU- | 3a7auu, 3a/1a4u ¢ HErpyObIM | OCHOBHBIE
3UKO- BBHITIOJTHEH | HErpyObIM | U YMEHHS,
MaTeMaTUYECKU | bI BCE u OIIMOKAMH | HIMEIOT
OINIK-3 OIK-3.2 i anmapat, npu | 3a1aHus B | OIIMOKaMH | , MECTO
pelieHun MTOJTHOM , BBITIOJIHEH | rpyObIe
npodeccuoHalbp | 00beme BBITIOJIHEH | BI BCE OIMOKHU
HBIX 3a/1a4 bl BCE 3a7aHus,
3aJJaHUs B | HO HE B
MTOJTHOM ITOJTHOM
00BeEME, 00BeMe
HO
HEKOTOPBI
ec
HeJo4deTa
MH
BJIAACTD:
METOIaMHU ITponemon | Ilponae- Nwmeetcs He npo-
aHalu3a u CTPUPOBAH | MOHCTPU- | MUHU- JIEMOH-
MOJICIIUPOBA- bl HABBIKA | POBAHBI MaJbHBIA | cTpHp
HUS, npu 0a3oBbIe Habop OBAaHBI Oa-
TEOPETUYECKOTO | PEIICHHH | HaBBIKU HAaBBIKOB 30BEIE
u HeCTaHJap | Mpu JUISt HABBIKH
IKCIIEPUMEHTAN | THBIX PEIICHUHA | PEWCHAS | 11y
BHOTO 3a1ad4, CTaHJAPTH | CTaHAAPTH pelleHHH
HCCIICIOBAHUS BBITIOJIHE- | BIX 33/a4, | bIX 3ajad, P —
MIPH pEIICHUN HUU QU3U- | BBITIOJNHE- | BBITIOJHE-
npoeCCUOHANIb | YECKHUX HUU Gu3u- | HUA Pusn- HBIX
HBIX 3a/1a4 DKCIIEPHU- | YECKUX YECKHUX sajad,




MEHTOB, DKCIIEPHU- | DKCIIEPH- | BBIIOJIHE-
00paboT- | MEHTOB, MEHTOB, uus Qu-
KH H 00pabot- | 00paboT- | 3yyeckux
HHTCP- K1 KN "1 3KCIIEpU-
[peTanyuu | UHTEp- HHTCP- MEHTOB
b
X PE3yJib- | IPETALMK | MPETAUI | o6naG0T-
TaTog 0e3 | X pe3yllb- | UX PE3YIb- | v i e
OIIMOOK U | TATOB C TaTOB C Tepripeta-
HEZ0YETOB | HEKOTOPHI | HEKOTOPHI
U UX
MU MU
pe3yibTa-
HeJoYeTa | HeJoyeTa
TOB,
MHU. MU
UMEIOT
MECTO
rpyoblie
OIHUOKH.

OrneHka «OTJMYHO» BBICTABISICTCS 3a BBIMOJHEHUE KOHMPOJIbHLIX pabom u
mecmoguvlx 3a0anull 8 cemecmpe 6e3 owuUboK U Hedo4emos, 21y00Koe NOHUMAHUE U
VMeHUue NpuMeHsms Guauyeckue 3aKoHvl O peuleHuss 3a0ay meopemuieckoeo,
IKCNEePUMEHMANbHO20 U NPUKIAOHO20 Xapakmepa, NOIHble U COO0epIHCAmelbHble
omeemsl HA 80ONPOCHL Obulema (meopemudeckoe u npakmuyeckoe 3adanue),

OlleHKa «XOpOI0» BBICTABJISETCS 3a BBINOJHEHUE KOHMPOAbHBIX pabom u
MecmosviX 3A0aHUll 8 cemecmpe ¢ MUHUMATbHLIMU OUUOKAMU U HedoYemamu,
NOHUMAaHUEe U YMeHUue NPUMEeHAMb u3udecKue 3aKOoHbl Ol peuleHus 3a0ay
meopemuiecko2o, SKCNepUMEeHMAIbHO20 U NPUKIAOHO20 Xapakmepd, 00CMAamoyHO
NOJHble U coOdepiicamelibHble Omeemvbl HaA 80NPOCLL buiema (meopemuyeckoe Uil
npakmuyecxkoe 3a0anue);

OreHka  «yA0OBJETBOPHUTEIbHOY
KOHMPOJIbHBIX pAOOm U MecmosblX 3a0anull 8 cemecmpe ¢ 00IbUUM KOIULECMBOM

BBICTABIIETCS 34  BBINOJIHEHUE
OWUOOK U HeOoYemo8;, MUHUMANbHBIL HAOOD HABLIKOS GbINOJHEHUS (QU3UUECKUX
9KCNepUMeHmos, 0opabomru u uHmepnpemayuu ux pe3yiomamos.

OueHKka «HeyJI0BJETBOPUTEIbHO» BBICTABISETCS 3ad C1aO0e U HenoHoe
BBITIOJIHEHUE KOHMPONbHBIX pabom 6 cemecmpe U OmMCymcmeue MUHUMATbHBIX
HABbIKOB 8bINOJIHEHUS PU3UUECKUX IKCHEPUMEHMO8, 0OpabOmMKU U UHmMepnpemayuu

Uux pes3yilomanioe.

3. IlepeyeHb OLIEHOYHBIX CPEICTB
KpaTKaSI XapaKTCPUCTUKAa OLNCHOYHBIX CPCACTB, MCIIOJbB3YCMBIX IMPHU TCKYIICM
KOHTPOJIC YCIIEBAEMOCTH UM TIPOMEXKYTOUHOH arTecTaruu oO0ydaromierocs Io

JUCLUILINHE:
Hanmenosanue
Omnucadue OIeHOYHOI'0
OLICHOYHOI'O KpaTkas xapakTepucTHKa OLIEHOYHOT'O CPEICTBA cpencTBa
CpeAcTBa p
KoHTponbHas CpencTBo NMpOBEPKH YMEHUN NPUMEHSTHh MOJyYEHHBIE Kommiekr




pabora (KutP) 3HAHUS JUIA PEIICHHs 3a7ad ONPENEICHHOTO THIa IO KOHTPOJIbHBIX

TEME WIH Pa3lieiny 3aJaHuii o OrIeTaM

Cucrema

Tect (Tecr) MO3BOJISOIIAS ABTOMATU3UPOBATH MpOLENYPY
M3MEpEeHUs YPOBHSI 3HAHUM U yMEeHU oOydaronierocs

CTaHAAPTU3UPOBAHHBIX 3a,[[aHHI>'I, KOMILIEKT TECTOBBIX

3aJaHuN

[lepeuens 3a1anuii u
BOIIPOCOB JIJIst

Otuer no Bremonnenne  maGoparopHoil  paboTel,  00pabOoTka
nabopaTopHOI pe3ynbTatoB  aKcrepuMeHta. OdopmieHue  oTdera, SAHTb! .
pabore (OJIP) 3aIUTa Pe3yIbTaToOB JIAOOPATOPHOM PAOOTHI IO OTYETY naGopatopHoit
paboThl, IepeyeHb
TpeOOBAaHUH K OTUETY
Omnpoc no 3HaHHE OCHOBHBIX MTOHATHH Ilepeuenn
paznenam TEMbl/pa3/iena/ IuCIUTITHHbI ornpeaeneHui
(Temam) OCHOBHBIX TIOHSATHI
TEMbl/ IUCUUTIIIHBI
[IpoaykTr  camocTosiTeNnbHOM  pabOThl  CTYJEHTAa,
MPE/ICTABISAIONINI  cO00M  KpaTkoe U3JI0KEHHE B
Pedepar (Pdp) NUCBMEHHOM  BHJE  TOJIyUYEHHBIX  pe3ynbraroB | Temsl pedeparon

TEOPETUYECKOTO  aHaliM3a OIPEIEIICHHOW HAyYHOMH
(yuebHo-HCCIeJ0BaTENbCKON ) TEMBI

COCTOAT

OIIGHO‘-IHI)IC Marcepurajibl, BBIHCCCHHBIC Ha JK3aMCH, HepequL

u3 OK3aMCHAallMOHHBIX OUIETOB C | TCOPCTHUYCCKUX

OK3aMeH TCOPCTUUCCKUMHU BOIIpocaMu u 3aaHUsAMHU | BOIIPOCOB U

YMCHHH.

MPAKTUYCCKOT'0 XapaKTepa AJid IMMPOBCPKU MPAKTUUCCKUX | KOMIIJICKT TUITOBBIX

3aga4

4. IlepeyeHb KOHTPOJIbHBIX 33/IaHUl WJIH HHbIe MAaTepHAJbI,
HeoOXoaMMbIe VISl OLEHKU 3HAHWI, YMEHHUII M HABBIKOB, XapPAKTEPU3YHIIHUX
3Tanbl POPMUPOBAHUA KOMIIETEHIM B IIpoLecce 0CBOCHNS JUCHUILIHHbBI
[IpoBepsiemas komnereHuus: [Ipoepsiemas kommnerenust: OIIK-1, OITK-1.2

Ilpumep 3a0anus

Juisa rekymero konrpoJs TK1:

Tect

Bonpoc

BapuaHm bl omeema

[Ipu abcomtoTHO HEYNpyrom
yZiape BBIMOJIHACTCS:

TOJIBKO 3aKOH COXPAaHCHUS UMITYJIbCa

TOJIBKO 3dKOH COXPaHCHUSA MOJHOM MEXaHUYECKOH OHCPIrun

TOJIBKO 3aKOH COXpaHCHHA MOMCHTA NMITYJIbCa

U 3aKOH COXPAHECHMS HMIIYJIbCA, U 3aKOH COXPAaHEHHMs ITOJIHOU
MEXaHWYECKON IHEPTUn

Cuna, pneiictByromas  Ha
TEeJN0, HE coBepuIaeT padoTy,
€CIIH:

CHJIa MapaJJIC/]IbHA HAIIPABJICHUIO IICPCMCIICHUA

CHJIa aHTHUIIapaJJICJIbHA HAITPABJIICHHUIO MICPEMEIICHUA

TECJI0 MOKOUTCA

CWJIa HampaBlieHa TOJA TYNBIM yIJIOM K  HAampaBlICHUIO
nepeMenieHus

Paagunyc-Bekrop,
MPOBEJICHHBIN U3 Havasa
KOOpAMHAT B JaHHYIO TOYKY
MO3BOJISIET OMPEACIIUTH

MECTOHAXOXIACHUC I[aHHOﬁ TOYKHU

MOJIOKEHNE TAaHHON TOUKU

paguyc KpUBU3HBI TPACKTOPHUU IBUKEHHS TOUKH

BEKTOPHYIO CYMMY CHJI, TPHJIOKEHHBIX K JAaHHOW TOYKE




OTuet no 1aboparopHoii padore (OJIP)

VYkazanus 1o opopMICHHUIO 0TUETa K JJabopaTopHOM padoTe.

Otuer odopmisgeTcs KaXIbIM CTYIACHTOM HWHIUBHUIYAIbHO U  JIOJDKEH
coJlepKaTh: HOMEp U Ha3BaHUE pPabOThI, 1IEeJIb padOTHI, 1aTy BBINOJIHEHUS, KPATKOE
OIHMCAaHKE TEOpUU  HM3y4aeMoOro BONpPOCAa, OCHOBHBIE  XapaKTEPUCTUKHU
MU3MEPUTENBHBIX TPUOOPOB, 3alKMCH PE3YJBTATOB MPSIMBIX MU3MEPEHUN U PacyeToB
KOCBEHHBIX H3MEPEHHM, OPOpMIICHHBIE B BUJE TAOJIUIBI, TPaQUKU TMOTYYEHHBIX
3aBUCUMOCTEH  (eciin  TpeOyroTcs), 3aluCh BBIUMCICHUHM, MOPUBOASAIIUNX K
OKOHYATEJIbHOMY pe3yJbTaTy, pacyeT OIIMOOK HM3MEpPEHUH W OKOHYATEJIbHBIN
pe3ynbpTaT ¢ YKa3aHHeM OIIMOKY M3MEPEHUS, BBIBOIDI.

Bce rpaduku A0mKHBI OBITH BBINOJHEHBI Ha MWUIMMETpoBo Oymare. Ilpu
pacueTax He0OXOUMO UCIOIb30BaTh eAMHUIIBI cucTembl CH.

K kaxmoit nmabopaTopHoi paboTe COAEPKUTCS TMEPEUCHb BOIPOCOB JJISl 3aAIUTHI
1abopaTopHOIl paboTHI.

Ipumep: JlaGopatopuas padora USMEPEHUE YCKOPEHUSA CBOBOJIHOI'O
[MTAJEHMA C IIOMOILLIBIO MATEMATHUYECKOI'O MAATHUKA
KoHTpoJsbHBIE BONIPOCHI:

1. KakoB BuJ 3aKOHA TapMOHMYECKHUX KOJIeOaHUI MasiTHUKA?

2. Yro Ttakoe koyiebaHMs? CBOOOJHBIE KOJI€OaHHUS? TapMOHUYECKHE KojeOaHus?
MEePUOANYECKHE MPOLIECCHI?

3. Jaiite ompeneneHuss aMIUIMTYAbl, (a3bl, NEepUOaa, YaCTOThI, IUKINYECKOU
YacTOThI KOJIeOaHuUs.

4. BeiBegute QopMyinbl Ui MEPUOAOB KOJEOAHUN NPYKUHHOTO, (PU3UYECKOrO U
MaTEMaTUYeCKOr0 MassTHUKOB.

5. Kak 3aBUCHT BelMUYMHA g OT reorpapuueckoil mupoThl?

6. [IpuBeauTe mpuMephl MPAKTUYECKOTO UCIIOIb30BaHUS KOJIEOAaHUM MasiTHUKA.

Omnpoc no pasgesam (Temam):

1. AOCOIIOTHO TBEPAOE TEJIO;

2. Cxopoctb (nuddepenimanbaas hopma);

3. Yckopenue (muddepenmnuanpaas popma);

4. TanrennuaabHOE U HOPMAJIbHOE YCKOpeHHs! ((PopMyIibl);

5. Bropoii 3akon HetoToHa (onpenenenue u popmyna);

6. Wmnynbc (onpenenenve u popmyra);

7. Pabora (onpeaenenue u hopmyna);

8. 3aKoH coxpaHEHUs MOJHON MEeXaHWYeCKOU dHepruu (omnpezaeneHue u Gopmyna);
9. 3akoH coxpaHEHHs MOMEHTa UMITyjbca (ompeaesieHue u hopmya);

10. Teopema IlTeiiHepa.

Pegepat (Pdp)
Tewmsbl pedepaTos:

1. JIBmkeHue, Kak (popma CymiecTBOBaHUS MaTEpUH;



2. 3aKOHbBI KWHEMAaTUKN MEXaHUYECKOIO IBUKEHUS U CBSI3b MEXKIy HUMH;

3. [HelictBue cun B 3eMHBIX YCIOBHUSIX;

4. MexaHnyeckoe JBUKEHUE B HEMHEPIIMAIbHBIX CUCTEMaX OTCUETA;

5. Tpenue. [lonb3a 1 Bpes 711 MEXaHUYECKOTO JBUKCHHUS;

6. 3aKOHBI COXpaHEHU - QyHIaMEHTaIbHbIE 3aKOHBI IPUPO/IBI;

7. DHeprusi — elMHas Mepa pa3IudHbIX POpPM JIBUIKEHUS U B3aUMOICUCTBUS
MaTepuu;

8. BoyIHOBBIE TPOLIECCHI B IPUPOJIE U TEXHUKE;

9. [IBm>keHue Ten B peabHbIX Cpelax;

10. O6 ucropuu pa3zputust « Teopur OTHOCUTEILHOCTI.

Ilpumep 3a0anus

Jis Tekymero kourpoJs TK2:

Tecr
Bonpoc Bapuanmuvr omeema
ITeproe Haugaio | Q=AU+A
TEPMOJAUHAMUKU s | Q=0
H30TCPMHUYIECKOTO mporecca | Q=AU
HMEET BUL: Q=A
[Tpu TEIUIONPOBOJHOCTH | IEPEHOCA UMITYJIbCA U3 CIIOS B CIION
[IPOUCXOJIAT MPOLECCHI: TepeHoca BHyTPEHHEN SHEPTUH B (OPME TETIIOTHI

BbIDABHUBAHUS CKOpOCTCfI 6J'II/13J'IC)KaIJ_II/IX CJIOCB
CaMOIIPOU3BOJIbHOTO BBIPpAaBHUBAHHA KOHHGHTpaHI/Iﬁ B CMECHU
ra30B WJIM INIOTHOCTEH B XUMHUYECKH YHCTHIX ra3ax

[{uxn KapHo — oOpaTtumsIit JIBYX M30X0p U ABYX H300ap
KpYroBoii mmporiecc, JIBYX M30TEPM M IBYX aaualdaT
COCTOSIIINH n3: JBYX U30TEPM H JIBYX H30X0D
JIBYX U30TE€PM U JIBYX H300ap

OTtuer no saboparopHoii padore (OJIP)

VYkazanus 1mo opopMIICHHIO OTYETa K JJabopaTopHOI padorTe.

Otuer odopmiseTcs KaXIbIM CTYACHTOM HWHIWBHIyAIBHO U JIOJDKCH
coJlepKaTh: HOMEp M Ha3BaHUE padOThI, LIeTb paldOThl, ATy BBITOJIHEHUS, KPATKOE
OTrCaHue TEOpPUH  HM3y4aeMOro  BONPOCAa, OCHOBHBIC  XapaKTCPHUCTHKHU
WU3MEPUTEIBLHBIX TPHOOPOB, 3alMCH PE3YJIBTATOB MPSAMBIX HU3MEPEHUH M PacuyeToB
KOCBEHHBIX H3MEPCHHH, O(POpMIICHHBIC B BHUIE TaOJIUIBI, TPaQUKH IMOTYYSHHBIX
3aBUCUMOCTEM (eciiu  TpeOyroTcs), 3aluCh  BBIUYMCICHUM, TNPUBOMASIIMX K
OKOHYATEITLHOMY pe3yJbTaTy, pacyeT OIMMOOK W3MEpPEHUN U OKOHYATEIIbHBIN
pPE3yNbTAT C YKa3aHUEM OIIMOKHA U3MEPEHHS, BBIBOIBI.

Bce rpaduku m0mKHBI OBITH BBIMOJHEHBI Ha MIJLTUMETpoBou Oymare. [lpu
pacdeTrax He0OXOAMMO MCITOIH30BATh €AMHUIILI cucTeMbl CH.

K xaxmoii mabopatopHoil pabOTe COAEPKUTCS TEPEUEHb BOIMPOCOB JJIS 3AITUTHI
n1abopaTopHOI pabOTHI.



Mpumep: JlaGopatopras pa6ora OIIPEJEJIEHUE OTHOIUIEHUU MOJISIPHBIX
TEIUIOEMKOCTEH I'A3A METOIOM AJUABATUYECKOI'O
PACIIUPEHUA

KoHTpoJibHBIE BONIPOCHI:

1) Kakue BuabI TemoeMkocTeld Bam n3BecTHBI?

2) Ot uero 3aBUCHT TeIuI0eMKOCTb razoB? Ilouemy C, > C,?

3) KakoB ¢u3ndeckuii CMBICI YHUBEPCATBHOM Ta30BOM MOCTOSIHHOM R?

4) O0BsICHUTE U3MEHEHUE TeMIIepaTyphl ra3a B IPOIECCE OMBITA.

5) OO6bscaure, mouyeMmy aauadaTa MPH PACHIMPEHUH Ta3a CHAJAaeT Kpyde, 4YeM
n30TepMa.

6) Uto Ha3bIBaeTCs YMCIOM cTeneHerd cBoOOibl? Kak 3aBUCAT OT 4ucia CTENEHEH
coOonbl C, n C,? 3Has y (M3 ombITa), pacCCUUTANTE YUCIO CTENEHEH CBOOOMBI
MOJIEKYJIbI BO3/yXa.

Omnpoc no pasaenam (Ttemam):

1. VYpaBHeHue coctosiHUS UleanbHOrO ra3a (ypaBHeHue MennaeneeBa-Knaneiipona);
2. 3akoH ABorajipo;

3. OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKON TEOPUH;

4. CpenHsst KBaJIpaTU4HASI CKOPOCTB;

5. BHyTpeHHss dHEprus 11 MPOU3BOJIBHONW MACCHI 171 Ta34;

6. Ilomuas paGota A, coBepiiaemas ra3zom;

7. TemnoeMKoCTb;

8. IlepBoe HauamoO TEPMOJINHAMUKH;

9. Pabota B U30TEpMUUYECKOM MPOLIECCE;

10. YpaBnenue I[lyaccona.

Pedepat (Pdp)
Tewmbl pedepaTos:

1. CTpoeHue BelecTBa ¢ TOYKU 3PEHUST MOJIEKYJISIPHO-KUHETUYECKON TEOPHH;

2. Muddy3rnoHHBIE TPOLIECCHI B KUBOM M HEKUBOU MIPUPOJIE;

3. TenooOMeH B )KMBOM W HEKUBOU TIPUPOJIE;

4. IIpupoaa KanWIAPHBIX ABIEHUN. KanuiuisipHblie IBIEHUS B AKUBOM U HEKUBOMU
MIPUPO/IE;

. 3aKOHBI TEPMOJAMHAMUKH U UX POJIb B pACCMOTPEHUH PAaBHOBECHBIX MPOIIECCOB;

. Kpucram, kak gpopma cyiiecTBoBaHUS MaTEPUH;

. Cujibl B MEXaHUKE M MOJICKYJIIpHOU (pU3UKe;

. DHTpoOMHUS, KaK (PYHKIUSI COCTOSTHUS CUCTEMBI;

. Teopema bosibiiMaHa 0 paBHOMEPHOM PACIPEACIICHUN SHEPTUH 110 CTETICHSIM
CBOOO/IBI;

10. Kimaccnueckas cratuctuka bombimana;

O 0 3 O\ Dn



Ilpumep 3a0anus

st Tekymero kourpoJs TK3:
KonTpoabnas padora (KHTP)
Tunossie 3aa4u sl KOHTPOJIBHOU PabOTHI

buner 1

1

. I[BG Ir'mpu ¢ MaCCaMu 2 KI' 1 3 KT COCINHCHBI HUTBIO U IICPCKUHYTBI YCPC3 OJI0K.

HaiiTi yckopeHue, ¢ KOTOPBIM JIBUXKYTCS TUPH M CHITY HATSDKCHUS HUTH. TpeHneM
¥ Maccoil 0J0Kka mpeHeOpeyb.

. UneanbHas TeroBast mamuHa KapHo coBepiiaeT 3a oguH nukia padoty 4 = 2,94

k/[’K M oTmaeTr 3a IUKI XOJIOAWIBHUKY KOJWYECTBO TemoTel (J» = 13,4 kJIx.
Haiitu x.11.4. MaIIuHbI.

. Paccrossnue mexny 3apsaamu +8 HKim u -6 HKn paBHo 40 cMm. Beramcnauts

HAIIPpSAKCHHOCTh M IIOTCHOHAJI IIOJSI B TOYKC, nemameﬁ IMOCCPCANHEC MCIKIAY
3apsagaMHu.

. JIBa 3apsna mo g = 10 Kn kaxuelii Haxogsarcs Ha paccTosHuM 50 cM Opyr OT

npyra. Kakyro paboTy HYXHO COBEPIIUTh, YTOOBI COJIM3UTH MX JO PACCTOSHUS 5
cMm?

. Kongencarop emkocteio 2 Mk® 3apsbkeH no HanpspkeHus 20 B. Kakoir 3apsig

OyzeT Ha OOKJIaJIKax 3TOro0 KOHJIEHCATOPa, €CIU K HEMY MOJIKIIIOUUTD MapajlieIbHO
JIPYyTOM KOHAEHCATOp E€MKOCThIO 8 MK®D, 3apsoKeHHbIA A0 Hanpsbkenus 32 B.
CoenvHeHbl 00KIAIKU KOHAECHCATOPOB, UMEIOIINE PA3HOMMEHHBIC 3aPSIbl.

buner 2

1.

2.

[Tap maccoit 1,5 kr katutcst 6€3 CKOIBKEHUSI IO TOPU3OHTAILHOM TJIIOCKOCTH CO
CKOPOCTBIO 5 M/c OnpeieIuTh KHHETUYECKYIO SHEPTHUIO 11apa.

Onpenenure HaubOJEE BEPOSITHYIO CKOPOCTh MOJIEKYJ T'a3a, MIOTHOCTh KOTOPOTO
npu nasiennu p = 40 xIla coctasur 0,35 xr/m>.

. JAIBa mapuka ¢ maccamu m = 0,1 T KaXablii MOABEILICHBI B OJJTHOM TOUKE HA HUTIX

nuHo# 20 oM kaxkas. [TomydnB oAMHAKOBBIN 3apsij, IIAPUKX PA3OLLIUCh TAK, YTO
HUTH 06pas3oBaiu yrou 60°. Haiiti 3aps KaxmIoro mapyka.

.IlMapux maccoit 40 wmr, 3apsokeHHBIM 10 3apsga g = 107 Ku gsuxercs co

ckopocthio 0,1 m/c. Ha kakoe paccTossHME MOXKET NPUONMH3UTHCS IIAPUK K
TIOJIOKUTEIBHOMY TOUEUHOMY 3apsay ¢; =2 - 107 Ku?

. Kongencarop emkocteto C; 3apsokeH 1o Hampsbkenus U;= 100 B.  Ilpu

napajuieIbHOM TMOJKJIFOYEHUH 3TOTO KOHJIEHcaTopa K He3apshkeHHomy ¢ Cr=15
MKD, BOIbTMETP TOKazan obuiee Hanpspbkenue U = 20 B. Haiitu C;.

buner 3

l.

2.

Kakoe paBieHue co3zmaeT KOMIPECCOp B KPAacKOIMyNbTE, €CIHU CTPYS >KUIKOH
KPACKHU BBITEKAET U3 HErO cO cKopocThio 20 M/c. IlnotHocTh Kpacku 800 Kkr/m>.
Macca m = 10 r xuciopona HarpeBaercss oT temmeparypsl T; = 323 K go
temrepatypbl T>=423 K. Haiitu mu3meHeHue sHTponuu AS, eciu HarpeBaHue
MPOUCXOAUT U300apUUECKH.



3. Paccrosinue mexny 3apsnamu g;= 180 vKna u ¢,=720 uKn paBuo 60 cm
OnpenenuTh TOYKY Ha MPSIMOM, MPOXOAIICH depe3 3apsabl, B KOTOPOH HY>KHO
MOMECTHUTH TPETUH 3apsl, YTOOBI BCSI CUCTEMAa HAXOAWJIACh B PABHOBECHUHU.

4. HaliTu SHEPrHIO CUCTEMBI TPEX OJMHAKOBHIX TOUEYHBIX 3apsamoB 1o q = 10° Ku,
PaCIOJIOKEHHBIX B BEPIIMHAX PABHOCTOPOHHETO TPEYTOJIbHUKA CO CTOPOHOM 3 cM.

5. [lnomans MmIacTHH INIOCKOrO BO3AYIIHOTO KOHAeHcaropa 1,1 cMm? , 3a30p Mexmy
HUMUA 3 MM. DHeprus 3apsbkeHHoro KkouaeHcatopa | mx/Dkx. o kakoro
HaIPSHKEHUS 3apsKEH KOHAEHcaTop?

Otuer nmo sadoparopHoii padore (OJIP)

VYkazanus no opopMIIeHHIO OTYETa K JJaO0opaTopHOil padoTe.

Otyer odopmisIeTCST KaXIbIM CTYJAECHTOM HWHIUBUAYAJIbHO U JOJDKEH
COJIepKaTh:
HOMEpP W Ha3BaHUE PalOThHI, 11eJIb pabOThI, J1aTy BBITIOJIHEHMSI, KPATKOE OIHUCAHUE
TEOPUU M3Y4a€MOIrO0 BOIIPOCA, OCHOBHBIE XapPAaKTEPUCTUKH HU3MEPUTEIBHBIX
npuOOPOB, 3alUCH PE3YyJIbTATOB MPSIMBIX H3MEPEHUN M PaCYETOB KOCBEHHBIX
U3MepeHui, opopMIIeHHBIE B BUJE TAOIMIIbI, TPA(UKHU MOTYYECHHBIX 3aBUCHUMOCTEN
(ecnu  TpeOyrOTCs), 3amUCh BBIYUCICHUHM, MPUBOASAIMIMX K OKOHYATEIHHOMY
pe3ynbTaTy, paciyeT OIMOOK U3MEPEHUN U OKOHYATEJIbHBIA Pe3yibTaT C yKa3aHHEM
OIIMOKU U3MEPEHHUSI, BBIBOIBI.

Bce rpaduku 10mKHBI OBITH BBINOJIHEHBI HA MWJUIMMETpoBoil Oymare. [lpu

pacueTax He0OXO0AUMO UCIOIB30BaTh €AMHUIIBI cucTeMbl CU.
K xaxmoit nmabopatopHoil paboTe COAEPKUTCS TMEPEUCHb BOIMPOCOB JJISl 3AIUTHI
nabopaTopHOi pabOTHI.
IIpumep: JlabopaTopnas padora [ PAJIYNPOBKA I'AJIbBAHOMETPA
KoHTpoJsbHBIE BONIPOCHI:
1. Yto o3HayaeT nporpaaynupoBath npuoop?
2. Chopmynupyiite mpaBuia Kupxroda.
3. Crpenka rampBaHOMETpa CTOMT Ha HYJEBOM JEJIIEHHM IUKaibl, korga R =0.
JlokaxuTe 3TO, IPUMEHHUB BTOpOoe npaBmio Kupxroda.
4. YUTo HYXHO C/IeNaTh, 9YTOOBI OTKJIOHUTH CTPEJIKY TaIbBAHOMETPA JI0 MPEACIBHOTO
3HAUYEHUS IIKAJIbI, €CJIM OHA TyJla HE OTKJIOHUJIACh NMPYU MAKCUMAJIbHOM 3HaueHUH R?
5. I'me Oynet Haxomuthes cTpenka npudopa, ecim Ry = Ry =0, a R # 0?7 Uto moxer
MPOU30UTH C TajJbBaHOMETPOM B TOM ciydae, eciau DJ[C MCTOYHUKA - TOCTATOYHO
OoJibllIast BETMYUHA?

Omnpoc no pasaenam (Ttemam):

1. Ilpomomxure onpeeeHue: «INEKTPOCTATUYECKUM noJjieM
15 1e) 8 - 10 3 SO »;

2. Ilpomomxure omnpenenenue: «HanpsyKEeHHOCTBIO — 3JIEKTPUYECKOTO OIS
15 1e) 8- F: 10 3 O »;

3. Kak HampaBieH BEKTOP HAMPSHKEHHOCTH JIEKTPUUECKOTO OIS ?
3akon Kynona (dhopmyra u BXOAITHE B HES BETUIHHBI);



0 o=

CBA3b BEKTOpA HAIPSHKEHHOCTH £ 3IEKTPHYECKOrO MOJIs ¢ IOTEHIHAIOM ;
Dnektpudeckuil Tok. Cujia v INIOTHOCTh TOKA;

3akoH Oma (Bce BapuaHThl);

Pabora 1 MontHOCTh TOKA. 3akoH J[xoyns-JIenna;

1-e u 2-e mpaBusia Kupxroda 1151 pa3BeTBICHHBIX IIETIEH;

Pedepar (Pdp)
Tewmsl pedepaTos:

Nh W=

s

9.

DNEeKTpUYECKUE SABJICHHS B IPUPOJIE;

M cTOYHUKH TOKA Y TaIbBAHUYECKUE AJIEMEHTBIL;

Teopusa MakcBesuia U ee BIUSIHUE HA Pa3BUTHE (PU3UKH;

N30TponHbIE M aHU30TPOITHBIE AUAIEKTPUKU. CETHETOANEKTPUKH;

IIpoBognuku. fIBneHue anekTpocTaTMyeckor MHAyKuuu. Pacnpenenenue
M30BITOYHOTO 3apsi/ia B 3apsSKEHHOM IIPOBOJIHUKE. DKpPaHbl. 3a3€MIICHHUE;
OCHOBHBIE 3aKOHBI [IOCTOSIHHOT'O TOKA;

Tok mpoBoaumoctTH B MeTayuiaX. OCHOBBI KIIACCUYECKOM SJIEKTPOHHOW TEOPUU
IIEKTPOIIPOBOAMMOCTH METAJIIOB;

3akon [Ixoyns-Jlenna B nuddepeHnnansHoil 1 MHTETpaibHOW (opMax. 3aKkoH
Bunemana-®panna,;

CBEpXNpPOBOANMOCTS;

10.OnexTprueckuii TOK B razax. DJEKTPOIPOBOAHOCTh ra3oB. MoHM3anus MOJNEKyI

razoB. HecaMoCTOSTENBbHBIM Ta30BBIM paspsA. YOapHas HWOHM3aLUs Ta30B.
CamMOCTOSITENBHBIN Ia30BbIN pa3psa U ero Tunsl. [ azopaspsaHas miasma.

Ilpumep 3a0anus

st Tekymero kouTpoJs TK4:
Tect

Bonpoc Bapuanmur omeema

NHAyKIIMOHHBIA TOK — TOK, | BPAIIA€TCS B JIEKTPUYECKOM I0JIE
BO3HMKAIOIIUN B 3aMKHYTOM | HAXOAWUTCS B MATHUTHOM I10JIE
HNpOBOJSIIIEM KOHTYPE, €CIM | HAXOAUTCS B IEPEMEHHOM MarHUTHOM II0OJI¢
KOHTYD: HaXOJUTCS B 3JIEKTPUYECKOM I10JI€

MarHuTHbBII  [IOTOK  4Yepe3 | ONPENENSIeTCS TOKaMU, IIEPECEKAIOIIUMHU II0BEPXHOCTh
IIPOU3BOJIBHO 3aMKHYTYIO | OIIpEeAeIsIeTCsl BHYyTPEHHUMH KPYTOBBIMH TOKAMH

IIOBEPXHOCTb: OIPEJIEISAETCS. BHEIIHUMH TOKAMH
pPaBEH HYIIIO

Hampasnenue cuisl, MIPaBOrO BUHTA

JEHCTBYIOLIEH Ha TOK CO OypaBuMKa

CTOPOHBI MAarHUTHOTO TTOJISI JICBOU PYKH

HaXOJUTCS 10 MPABUITY: paBoil pyku




OTuet no 1aboparopHoii padore (OJIP)

VYkazanus o opopMIeHHUIO 0TUETa K JIabopaTopHO padoTe.

Otuer odopmiseTcs KaXIbIM CTYACHTOM HWHIUBUIYAJIbHO U  JIOJDKEH
COJIepKaTh:
HOMEpP U Ha3BaHUE palOThHI, 11€JIb pabOThI, J1aTy BBITIOJIHEHHS, KPATKOE OIMHUCAHUE
TEOpUM HW3Yy4aeMOTO BOIPOCA, OCHOBHBIE XAPAKTEPUCTUKU H3MEPUTEIIbHBIX
npuOOpOB, 3alUCH PE3YyJbTATOB MNPSIMBIX H3MEPEHUNM M PacyeTOB KOCBEHHBIX
U3MepeHui, opopmiieHHBIE B BUAE TaOJIHIIBI, TPa(UKH MOIYYEHHBIX 3aBUCUMOCTEN
(ecmu  TpeOyroTCs), 3amUCh BBIYHUCICHHM, NPUBOASIIMX K OKOHYATEIHLHOMY
pe3ynbpTaTy, pacueT OMMOOK M3MEPEHUN W OKOHUYATENBHBIN Pe3yibTaT ¢ yKa3aHHEM
OILITMOKU U3MEPEHHUS, BHIBOIBI.

Bce rpaduku 1omkHBI OBITH BBIOJIHEHBI Ha MHJLTUMETpoBoil Oymare. [lpu
pacueTax He0OXOAUMO UCIOIb30BaTh €AMHUIIBI cucTeMbl CU.
K kaxnoil nabopaTopHOil paboOTEe COJNEPKUTCS MEpPEeUeHb BOMPOCOB JJISL 3ALUTHI
1abopaTopHOIl paboOTHI.
INpumep: JlaGopatopuas paGora OIIPEJIEJJEHME T'OPM3OHTAJILHOM
COCTABJIAIONIEM MHIAYKIIMA MATHUTHOI'O TIOJSA 3EMJIM U
[MEPEBOIHOI'O MHOXWTEJIA TAHI'EHC-I' AJIbBAHOMETPA

KoHTposbHBIE BONIPOCHI.

1. YUto Takoe MHAYKIKSI MAarHUTHOTO TTOJIS?

2. Ilouemy MarHuTHas CTpeJiKa OTKJIOHSETCS NpH MPOMYCKAaHUU TOKa uepes
KaTyIIKY?

3. Jlns yero B Hayane pabOThl HEOOXOAMMO YCTAHOBUTH KaTYIIKy TaHI€HC-
raJlbBAaHOMETpa B IJIOCKOCTH MAarHUTHOTO MEPUAHAHA 3eMIIH?

4. Kak HanpaBjieHO MarHUTHOE T0JIE B LIEHTPE KPYTrOBOT0 MPOBOAHUKA C TOKOM?

5. Tlouemy HampaBj€HUE OTKJIOHEHHUS CTPEJIKH MEHSETCSs TpPU HM3MEHEHUU
MOJIIPHOCTH TOKA KaTYIIKH?

Omnpoc no pasgesiam (Temam):

1. Tlo xakoMy TpaBWJIy HaXOJWTCS HaIpaBJICHUE BEKTOpA WHAYKIIMH MAarHUTHOTO
oJsd?

2. Cuna Amnepa. I[To kakoMy paBUITy HAXOJAUTCS HAITPaBIIEHUE CHIIbI AMriepa?

3. 3akon bwuno-CaBapa-Jlamaca. CBsA3p HaNpsSIYKEHHOCTH MArHAUTHOTO TIOJNS C
MarHUTHOM MHAYKIHAEH.

4. MarnuTHbii noTok. Teopema I'aycca 11 MarHUTHOTO MOJIA;

5. Cuia Jlopenna. [1o kakoMy npaBuily HaXOAUTCS HaIlpaBjeHUE CUIIbI JIopeHa?

6. 3akoH smekTpoMarHuTHON nHAYKUMKU dapanes;

7. Camounnykuus. UHIyKTUBHOCTb;

8. DHeprusi MarHUTHOTO MOJIS;

9. VYpaBHeHus MakcBemna JUisl 3JEKTPOMArHuTHOro moiis (auddepeHnuansHas u

UHTETpalIbHbIE POPMBI);
10. Kone6atenpHsiit kouTyp. ®opmyna TomcoHa.



Pedepar (Pdp)
TeMmsbl pedepaTos:

[—
.

10.

VYckopurtenu 3apsKEHHbIX YacTUL. MarneTpoH. Macc-CrieKTpOCKOnus;

3aKOH MOJHOTO TOKAa U ero npuMmeHeHue. Teopema ["aycca 111 MarHUTHOTO TOJIS
Tunbl MarHeTMKOB: JaWa- W TMapa- MarHeTUKd. COOTHOLICHHE MEXKIY
MOSIBJICHUSIMU JIUa- U NTapa-MarHUTHBIX CBOMCTB BEIIECTBA;

@eppomarnetnsM. Touka Kropu. Marnuteeii  tuctepesuc. IIpumenenus
(beppoOMarHeTHKOB;

KBanToBass mpupoma  ¢eppomarsermsMa. MexaHW3M — HaMarHUYHBaHUS
(beppoMarHeTuka;

SIBieHUE HNEKTPOMArHUTHOM HWHAYKUUH: 3.1.C. MHAyKIuU. lIpaBuno JleHna.
OCHOBHOI 3aKOH 3JIEKTPOMAarHUTHOW UHAYKINU (3akoH Dapanes-Jlenna.);
OnexkTpudyeckud  KojeOaTtenbHbl  KOHTYp. CBoOoaHble  KojeOaHHs B
ANEKTPUUYECKOM KOHTYPE;

[lepeMeHHBIN SIEKTPUUECKUN TOK. XapaKTEpUCTUKH IEPEMEH-HOTO TOKAa.
MoOIIHOCTh TOKA;

BonHoBoe ypaBHeHHE [JIsi DJIEKTPOMArHUTHOW BOJHBL. OObEeMHas IJIOTHOCTH
SHEPIUM IEKTPpOMArHuTHOro noss. [lotok sneprun. Bekrop [loliHTHHTA;

[[Ixana >J€KTPOMArHUTHBIX BOJIH. Paguo4acTOTHBIM W ONTHUYECKUN IHANa30H
AIIEKTPOMArHUTHBIX BOJIH.

Ilpumep 3a0anus

st Texkymero kourpoJs TKS:

TecT

Bonpoc Bapuanmvr omeema

Yron Mexay mI0CKOCTSIMU
MPOITYCKaHU JBYX | YBEJIMUYHUTCS B 2 pasza
NOJIIPU3aTOpOB paBeH 45°.
Ecimu yron yBenuuuth B 2
paza, TO HWHTEHCHUBHOCTb
CBETa, NPOIIEALIET0 4Yepes
00a mossipu3aTopa

yMEHbIINUTCS B 4 pa3a
CTaHET PaBHOW HYJIIO
YMEHBIIUTCS B 2 pa3a

Yron manenus syda Ha | 0,71. (OTBeT yka3aTh ¢ TOUHOCTBIO JIO COTHIX )
TpaHUIly JABYX Cpell paBeH
45°,
60°,
OTHOCHUTEJIbHBI TOKa3aTellb
MIPEJIOMJIEHUS] COCTaBISIET

yroa MpesioMJICHUs -
npu 3TOM

[Tpu nepexone crera us3 HaIpaBJIEHUE PaCIPOCTPAHEHUS
BakyyMa (BO3/lyX) B KaKyoO- CKOpPOCTh PacrpOCTPaHECHUS

100 ONTHYECKHU JUINHA BOJIHBI

IpO3pavHyIo cpeny (BoAy, gacToTa KojIeOaHUHM B CBETOBOM BOJIHE

CTEKJIO) OCTaeTCst
HEU3MEHHOI. ..




OTuet no 1aboparopHoii padore (OJIP)

VYkazanus 1o opopMIECHHUIO 0TYETa K JJaDopaTOpHOM pabdoTe.

Otuer odopmiseTcs KaXIblM CTYJEHTOM HHIMBHUIYaJbHO U  JIOJDKEH
COJIEPKATh:
HOMEp U Ha3BaHUE PalOThHI, LEedb PadOTHI, ATy BBIIIOJHEHUS, KPATKOE OMMCAHUE
TEOPUU H3Y4aeMOIO BOIIPOCA, OCHOBHBIE XapaKTEPUCTHKU H3MEPUTEIbHBIX
npuOOpOB, 3amMCH PE3yJbTaTOB MPSIMBIX H3MEPEHUH M PACUETOB KOCBEHHBIX
U3MepeHui, opopmileHHBIE B BUAE TaOJIHIIBI, TPa(QUKH MOJIYYEHHBIX 3aBUCUMOCTEN
(ecmu  TpeOyroTCs), 3amUCh BBIYHUCICHHUM, MPUBOASIIMX K OKOHYATEIHLHOMY
pe3yNbTaTy, pacueT OIIMOOK U3MEPEHUN U OKOHYATENIbHBIA PE3yNbTAaT C YKa3aHUEM
OILITMOKU U3MEPEHHUS, BHIBOIBI.

Bce rpaduku 1omkHBI OBITH BBIOJHEHBI Ha MIJLTUMETpoBoil Oymare. [Ipu
pacuerax HEOOXOIMMO HCTI0Nb30BaTh €AUHUIIBI cucTemMbl CU.
K kaxnoil nabopaTopHOi pabOTE COIAEPKUTCS MEpPEeUeHb BOMPOCOB JJISL 3ALUTHI
1abopaTopHOIl paboTHI.
IMpumep: JlabopaTopuas padbora [[IPOBEPKA 3AKOHA MAJIFOCA

KoHTposibHBIE BONIPOCHI.

1. Kakoii cBeT Ha3pIBaETCs IJIOCKOIIOISPU30BAHHBIM?

2. B yeM coCTOUT SIBJIEHHE IBOMHOTO JIyYEpEIOMICHUS ?

3. Yro Takoe onrhueckas ochb? Kakume IUIOCKOCTHM B KPUCTAUIE HA3bIBAKOTCA
TJIaBHBIMU?

4. ChopmynupyiTe 3aKOHBI MOJISIPU3AIUU.

5. Ykaxure crnocoObl NOTyYEHHUS MOISIPU30BAHHOTO CBETA.

Omnpoc mo pasaenam (temam):

1. EcrecTBeHHBI U MOISPU30BAHHBIN CBET;
2. 3akon Mamroca. 3akon bprocrepa (popmybl);
3. Hurepdepenius, ycaoBue HHTEPPEPEHIIMOHHBIX MAKCUMYMOB;
4. Judpakmus. YcnoBue 1udpakiiMOHHBIX MAKCUMYMOB;
5. Jlucnepcus v ee NpOsIBICHHUS;
6. TemnoBoe U3IIy4eHHE.

7. AOCOIIOTHO YepHOE TEIIO.

8. 3akon Credana-bonbiMana.

9. 3akoH cmenieHus Buna.

10. ®otordpdext. YpaBHeHue DiHIITENHHA A1 BHEIIHETo GpoTtorddexTa.

Pedepar (Pdp)
Tewmsbl pedepaTos:

1. Tlomocer paBHoii TonmuHbl. Konbua Hetotona. Ilpumenenne untepdepeHnn B
TEXHHUKE.
2. MucnepcuoHHbll cnektp. [Ipumenenue nucrnepcumn.
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[Tomsipu3arus cBeTa MU €ro OTPAKCHUH U MPEJTOMIICHHUH.

[TomHoe (BHyTpeHHee) OTpakeHHWe CcBeTa. lIpefeNnbHbIi yroia TOJHOTO
oTpakeHust. CBETOBOIBI.

Bpamenne mockoctn momnspm3anuu.  [lomspumerpus. Ilpumenenue u
UCTIOJIb30BaHUE TOJISIPU3AIMHA B HAPOJHOM XO3SIICTBE.

[Ipumenenue BHemHero Gotodddexra B TEXHUKE.

Baytpennuit ¢potodddeKT 1 ero npuMeHeHus.

JlaBnenue cBera. KBaHTOBOC 00BSCHEHHE JAaBICHHS CBETA.

doTtoaddexT B momynpoBoguukax. dpdext Jembepa.

. [Honsipuzanuss npu OpPOXOKAECHUU CBETA YEPe3 HEKOTOpPbIE KPUCTAUIbI. 3aKOH

Mautroca.

Ilpumep 3a0anus

Jis trekymero koutpoJs TK6:

Tumnossie 3aJa4un I KOHTpOJ'IBHOfI pa6OTI>I.

buner 1

l.

4.

HaiiTu MarHuTHBIN TOTOK Yepe3 IUIONIa/lb MOMEePEYHOro CEYeHHs KaTtymku (0e3
CEpJICYHUKA), UMECIOIICH Ha KaKJOM CAaHTHUMETpPE JJIMHBI n = 8 BUTKOB. Pamuyc
cojieHoua ¥ = 2 ¢M, CHJia Toka B HeM [ = 2A.

[Tydok Genoro cBera majgaeT HOPMAJIbHO HAa CTEKIISHHYIO TJIACTUHKY, TOJIIHMHA
kotopoit d=0,4mkm. Ilokazatens npenomieHus crekna n=1,5. Kakue qiuHbI
BOJIH, JIeKAaIlue B mOpeaenax Buaumoro cmekrpa (ot 4-10% mo 7-10* mm),
YCUJIUBAIOTCA B OTPAXECHHOM myuke? YacTuila HaXOIUTCS B MOTEHIIMATIBHOU IME
MUPUHON / ¢ OECKOHEYHO BBICOKMMHU CTEHKaMH B OCHOBHOM cocTosiHuu. Haiitu
BEPOSITHOCTh HAXOXKJIEHUS YaCTULIbI B UHTEepBatie [/4 < x <[/2.

HaiiTu moJHyI0 SHEpPrui0, MOMEHT HMITyJbCa 3JIEKTPOHA M €ro BO3MOXKHbBIC
MIPOEKITNHU B BO30YKJIEHHOM COCTOSIHUU 3d B aTOME BOJI0pPO/Ia.

Haiitn nedekt Macc, 3HEPTUIO CBSI3U U YAEIbHYIO SHEPTHIO CBSI3U Spa a30Ta.

buner 2

l.

JIBe KkaTymku HaMOTaHbl Ha OOmMKA cepAeyHUK. HalTu wux B3auMHYIO
WHJYKTUBHOCTb, €CJIM MPU CKOPOCTH U3MEHEHUM CUJIbI TOKA B NIEPBOM KaTYIIIKE
dl/dt = 3A/c Bo BTOpO# Karymike HHIyKTUBHOCTH unayuupyercs I/C &= 0,3B.
Beruncnuth paauycel nepBbiX T 30H OpeHens s ciiydas TJIOCKOW BOJIHBI.
PaccTostHue OT BOJTHOBOM MOBEPXHOCTHU 10 TOUKH HaOt0eHus paBHO 1M. [[nuHa
BOJIHBI A=5-10"M. ®oTOH ¢ sHeprueii 0,51 M>B B pe3ynbTaTe KOMITOHOBCKOTO
paccesiHus oTKiIoHMICA Ha yroa 180° .Onpenenuts KO0 SHEPTUM B HMPOLEHTAX,
OCTAaBIIYIOCS Y paccestHHOTO (OTOHA.

HaiiTi monmHyr0 SHEpPrui0 M MOMEHT HMMITYJbCa JJIEKTPOHA B BO30YXICHHOM
COCTOSIHUU 3p B aTOME BOJOPO/A.

Haiitu sHepruto u JuMHY BOJHBI ()OTOHA, HCITYCKAEMOTO TMPH MEpexoje
AJIEKTPOHA B aTOME BOJOPOIA CO BTOPOTO SHEPTETUUECKOTO YPOBHSI Ha ITEPBBIM.



buner 3

1. Hanpsi>KeHHOCTh MAarHUTHOTO TMOJS B IIEHTPE KPYroBOTO BUTKA C MAarHUTHBIM
MOMEHTOM pn=1,5 AM?> pasna 150 A/m. Onpenenure: 1) paguyc BUTKa; 2) CHILy
TOKa B BUTKE.

2. CKOJIbKO MITPUXOB HAa 1MM JIJTMHBI UMeeT AU paKkMOHHAs pelIeTKa, eClu 3eJieHas
muaua prytn (A=5461A) B cnekTpe mepBoro mopsaka HaOMIOAAETCs O] YIJIOM
0,33 paguan?

3. Vron paccesnuss (ortoHa ¢ sHepruein 1,2 MbB Ha cBoGOgHOM 31eKTpoHE 60°
Haiitu sHepruto paccestHHOro (POTOHA U 3JICKTPOHA OTIAYH.

4. 3a xakoe BpeMs pacmajercs 1/4 HadalbHOTO KOJUYECTBA SIACP PaTUOAKTHBHOTO
HYKJIMJA, €CJIY NIEPUO/I Iorypacnaaa 24 gaca?

Otuer no s1adoparopHoii padore (OJIP)

VYka3zanus no opopmIIEHUIO OTYETA K JIabopaTOpHOU padoTe.

Otuer odopmisieTcs KaXIbIM CTYJCHTOM HHIMBUIYaJbHO U  JIOJDKEH
COJIEPKAaTh:
HOMEp U Ha3BaHUE PalOThHI, LEAb PAOOThHI, ATy BBIIOJHEHUS, KPATKOE OMMCAHUE
TEOPUU H3Y4aeMOIO BOIPOCA, OCHOBHBIE XapaKTEPUCTHUKU HU3MEPUTEIbHBIX
npuOOpoOB, 3alKMCH PE3yJIbTAaTOB MPSIMBIX H3MEPEHHUH M PACUETOB KOCBEHHBIX
U3MepeHH, opopmIileHHBIE B BUAE TaOIMIbI, IPa(UKU MOJIYYEHHBIX 3aBUCUMOCTEN
(ecniu  TpeOyrOTCs), 3amUCh BBIYMCICHUH, MNPUBOASAIMIMX K OKOHYATEIbHOMY
pe3ynbTaTy, pacueT OMMNOOK M3MEPEHW U OKOHYATEIbHBINA PE3yJbTaT ¢ YKa3aHHEM
OLTMOKU U3MEPEHHUS, BHIBOIBI.

Bce rpaduku omkHBI OBITH BBIOJHEHBI Ha MWJLTUMETpoBoil Oymare. [lpu
pacueTax He0OXOAUMO UCIOIb30BaTh €AMHUIIBI cucTeMbl CU.
K xaxmoit mabopaTopHoil paboTe COAEPKUTCS TMEPEUCHb BOIMPOCOB JJISI 3AIUTHI
1abopaTopHOIl paboOTHI.
Mpumep: JTaGoparopuas pa6ora BHEIITHUN ®OTODDDPEKT
KoHTpoJibHBIE BONIPOCHI

1. Yro Takoe ¢oTon? Hanmummre hopMysibl €ro XapakTepUCTHK;

2. Javite hopmynupoBKy BHEIIHETO GoTodddexTa;

3. YUro npoucxonut ¢ (OTOHOM, AAAIONTUM Ha TPAHUILy METaJIJIa;

4. YTOo npoMCXOIUT C DIEKTPOHOM B METaule IOCJIE€ €ro B3auMOJCHUCTBUS C
dboToHOM?

5. Uro Ha3biBaeTcsa paboToit Beixoga? Ubs 3TO XapakTepucTHKa?

6. [laiite onpenenenue kpacHou rpaHuiibl hpotodddexra;

7. YTo Takoe TOK HACHIIICHUA?

8. [l1s yero HyHO 3anuparoliee HanpsKeHue?

Omnpoc no pasaenam (Temam)

1. Yro Takoe BosHbI 1€ bpoiina?
2. Dddext Komnrona. PaccesHuplil pOTOH U 3IEKTPOH OTAAYU?



3
4
5.
6.
7
8
9.
|

TyHnuenbHbIN 3P eKT;

CrtpoeHune atoMa BOJIOpO/1a. DHEPTETHUECKUE YPOBHU;
bo3onsl 1 DepMHOHBI — YTO K HUM OTHOCHUTCS?
[Toctynater bopa;

DIIEKTPOHHAS U AbIPOYHAs TPOBOAUMOCTE;

CBoiicTBa aTOMHOTO S7ApA;

[lepuon nonypacnana. YpaBHeHus o- U [-pacrnayios;

0. leexT macchl.

Pegepat (Pdp)
TeMmsbl pedepaTos:

AW —

5
6.
7.
8
9.
1

Oddekt BaBunosa-UepeHkoBa U €ro NpuMEHEHUE B AAEPHON (DUBHUKE;

K ucropuu otkpeitus s¢ppexra Komnrona;

SBnenue cepxmpoBogumoctu 1 3pdext Kymnepa;

Judpakiuss peHTI€HOBCKUX JIyuyel U €€ NMPUMEHEHHE B PEHTTEHOCTPYKTYPHOM
aHaJIM3€ U PEHTT€HOBCKON CIIEKTPOCKOIHH;

["onorpadus — uctopus OTKPHITUS U €€ IPUMEHEHUE;

SnepHblii MAarHUTHBIN pE30HAHC U €r0 IPUMEHEHUE B TEXHUKE;

[TpoGieMsl siiepHON YHEPTETUKU HA COBPEMEHHOM JTaIIE;

ATOMHasI 1 siiepHAas YHEPTETHUKA CETOIHS U 3aBTPa;

SnepHble peakuy B HAyKe U TEXHUKE;

0. ITpobsieMbl TEPMOSIEPHOTO CUHTE3A.

IIpomexyrouynas arrecrauuss OM1:
Bonpocs k 3x3ameny (1 cemectp)

WX NN R L=
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Cucrema otcuerta. CKOpOCTb.

YCKOpEHHUE U €0 COCTABIISIONIHUE.

VYT1I10Bast CKOPOCTB U YIJIOBOE YCKOPEHHE.

3akoHbl HproTOHA.

Hewnnepuuansabie cucteMsl orcueTa. Cuiibl HHEPLUU.

3aKOH COXpAaHEHUS] UMITYJIbCA.

PaGota cuibl.

KoncepBarupHble cuibl. [ToTeHIManbHas 3Heprusi.

3aKOH COXPAHEHUS MMOJHON MEXaHUYECKOW SHEPTUH.

Teopema lllteitHepa.

Kunernueckast 3Heprus Bpalaromerocs Tesa.

OCHOBHOI 3aKOH AMHAMUKH BPalATEIbHOTO IBUKEHHUS.

3aKOH COXpPaHEHUs] MOMEHTA UMITYJIbCa.

YpaBHEHHE COCTOSIHUS UIEAIBHOTO rasa.

OCHOBHO€E ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UACAITBHBIX Ia30B.
3akoH MakcBeiia 0 pacpeieIEHUU 0 CKOPOCTSAM TEIJIOBOrO IBHIKEHHUS.
CpenHee 4MCIIO CTOJKHOBEHUHN U CPEAHSS IMHA CBOOOHOTO MpoOera MoJIeKyII.
BHyTpeHHSs1 SHEPT U CUCTEMBI.
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Pabora rasa npu ero paciumpeHu.

[IepBO€ HauanO TEPMOJIUHAMUKH U €70 TPUMEHEHHUE K M30MPOLIECCaM.
TennoeMKoCTh UACANBHOTO Ta3a.

KpyroBoii mporiecc (Liuki).

[uxn Kapno.

DIIEKTPUYECKUM 3apsA. 3aKOH COXPAHEHHUS IIIEKTPUUYECKOTO 3apsia.
B3anmoneiictBue 3apsnoB. 3akoH KyoHa.

DnekTpudeckoe nose. HanpsikeHHOCTh mosisl.

DNEKTPUUECKUN TUTIONb.

[ToTok BekTOpa HanpsixeHHOCTU. Teopema Octporpaackoro-I'aycca.
[ToTeHuuan snekTpuueckoro nois. Pabora no nepeMenieHuo 3apsja.
DJIEKTPUYECKOE TOJI€ B JUIICKTPHUKE.

[IpoBoHMKH B 31eKTprUdYecKoM none. EMkocTs. KonaeHncaTopsl.
DHeprus 3J1eKTPOCTaTUYECKOTO MOJIS.

OnekTpudeckuil ToK. Cujia ¥ IIOTHOCTh TOKA.

3akoH Oma I OJHOPOIHOTO MPOBOJHUKA.

CTOpOHHME CHUJIBI.

3akoH Oma 1J11 HEOJTHOPOJIHOT'O YYacTKa IEIH.

Pabora u MomtHOCTH TOKA. 3akoH [[xoyms-JleHia.

[TpaBuna Kupxroda aJis pa3BeTBICHHBIX IETIEH.

Tunosblie 3a1a94u

1.

MaxoBuK Bpamaercsi ¢ yriaoBoil ckopocteio 180 00/mMuH. C HEKOTOPOr0O MOMEHTA
BPEMEHU OH Hadajl TOPMO3MThCS C YIIOBBIM yCKOpeHueM 3 pan/c’. Uepes kakoe
BpeMsi OH ocTaHoBUTCs? Kakoe uncio 000poTOB OH MPU ATOM COBEPIIUT?

. Temo maccorn 4 Kr M3 COCTOSHUS IIOKOS HAYUHAET CKOJB3UTH 110 HAKJIOHHOU

MJI0CKOCTU BhICOTOM 0.5 M M JuHOM | M M NPOXOJIUT K OCHOBAHUIO HAKIIOHHOM
MJIOCKOCTH CO CKOPOCTHIO 2,5 M/c. HaliTu koadpuiimeHT TpeHust Tena o miIocKOCTh
Y KOJIMYECTBO TEIUIOTHI, MOTYYEHHOW NP TPEHHUH

. B 6amnone maxoautcs ras mpu temrepatype 17 °C. Bo ckoibKo pa3 yMEHbIIUTCS

naBieHue raza, ecnu 40% ero BhINIET U3 OaJJIOHA, a TEMIIepaTypa MOHU3UTCS Ha

10 °C?

. B 3akpeiToM cocyne oowemom 25 1 Haxogutcs 60 r kucmopona u 300 r aprona .

Hasnenne cmecu 0,5 MIIa. Haiitn TeMnepatypy 1 MOJISIPHYIO MAacCy M IUIOTHOCTb
CMECH.

. IByXaTOMHBIH Ta3 B KOJIMYECTBE 2 MOJIb HarpeBaroT MpHU MOCTOSHHOM 00BbeME 0

temriepatypbl 289 K. omnpenenuTs KOJIMYECTBO TEIUIOTHI, KOTOPOE HEOOXOAMMO
COOOIIUTH ra3zy, YToObl YBEJIUYUTH €ro JIaBJIeHUE B 3 pasa.

. IByxatoMHOMYy ra3y coo0meHo koaudectBo Temiotel 2,093 x/Ix. Ta3

pacmupsiercs uzobapuuecku. Haititu paboTy pacimupenus rasa

. I[Ba OAWMHAKOBBIX 3apsKCHHBIX I[OAPHUKa, PaCIIOJIOKCHHBIC Ha PaCCTOAHUU

r=0,2 M, B3aumojielicTByIOT ¢ cuiioi 1 MxH. Jlo kakoro moreHuuana 3aps>KeHbI
HIapUKH, €ClIi uX auametpel D =1 cm?

. Konnencarop emkocteio 4 MK® 3apsbkeH no Hanpspkenus 10 B. Kakoi 3apsin



Oyzaet Ha oOKJIaJKaX dTOT0 KOHJEHCATOPa, €CIIM K HEMY MapajliebHO MOAKIIOYNUTh
JIPYTOMl KOHJAEHCATOpP €MKOCThI0 6 MK®D, 3apsokeHHbIM 10 HanpsokeHus 20 B ?
CoeauHeHbl 00KIaJKU KOHAECHCATOPOB, UMEIOIIUE OJTHOMMEHHBIC 3apsibl.

9. BonbT™MeETp, MOAKIIOUECHHBIM K MUCTOYHHKY Toka ¢ DJIC =120 B u BHyTpeHHUM
conporuBieHueM 1 =500 Owm, mnoka3piBaect 118 B. Haiittu BHyTpeHHEe
CONPOTHUBJIEHUE BOJIBTMETPA.

10. AkkymynaTop ¢ BHyTpeHHUM comnpotuBieHueM r= 0,08 Om npu Ttoke [} = 4 A

OTJIa€T BO BHEIIHIOK LEMb MOIIHOCTh P = 8 BT. Kakyro MOIIHOCTh OTAAET OH BO
BHEIHIOK LEeNb IpH Toke [, = 6 A?

IIpomexyrouynas arrecrauus OM2:
Bomnpocsl k 3k3amMeny (2 cemecTp)

MarunuTtHoe nosie. BekTop HHIYKIIMM MarHuTHOTO MOJIS.

Cuiibl AMmiepa.

3akoH buo-Caapa-Jlamnaca. Hanpsi>k€eHHOCTh MArHUTHOTO MOJIA.
3aKOH MOJIHOTO TOKA JJIs MArHUTHOTO TOJISI B BAKYyMeE.

MaruautHbii notok. Teopema ["aycca 111 MarHUTHOTO TTOJIS.

Cuna Jlopenna.

SIBenue Xoia.

SIBreHME PIIEKTPOMArHUTHON MHAYKIIUU.

CamouHnykuus. THIyKTUBHOCT.

DHeprusi MarHUTHOTO TOJISI.

MarnuTHble MOMEHTBI ATOMOB.

MarsuTHoe 1oJie B BEIIECTBE.

HanpsixkeHHOCTh MarHUuTHOTO oJIsl. OtHocuTenbHas MarHuTHast
MPOHUIIAEMOCTb.

14. OcHoBbl TeOpun MakcBeiia Juisi 3JIEKTPOMAarHuTHOTO OIS,

15. KomnebGarenbHbIl KOHTYD.

16. CBoOomHbBIE HE3aTyXAIOIINE KOJICOAHNS.

17. CBoOoxHble 3aTyxaromue KojaeOaHusl.

18. BoJiHOBBIE MTPOIIECCHI.

19. DnekTpoMarHUTHBIE BOIHBI.

20. DHeprus 3IEeKTPOMArHUTHBIX BOJIH.

21. CBeToBbIEC BOJIHBI.

22. Wutepdepenius cBETOBbIX BOIH. KOrepeHTHOCTh U €€ OCYIIEeCTBIICHHUE.
23. Judpaxuus ceera. [Ipunnun [oitrenca-®Openens. Merop 300 Openens.
24. Jludpakuus Ha KPYyTrJIoM OTBEPCTUU U JHCKE.

25. ®oto3ddeKT.

26. Macca n umnynsc hotoHa. /[BolicTBeHHast MpUpoJia CBETA.

27. JIBoiicTBeHHasi KOPIMYCKYJSIPHO-BOJIHOBAS MPUPOJa MUKPOOOBEKTOB.
28. BeposTHOCTHBINM cMBbICHT BOJIH Jie bpois.

29. CoOoTHOLIEHUE HEONPEAETEHHOCTEN.

30. VYpasuenue lllpenunrepa.

31. TynnenbHBIH 3G (DEKT.

WX NN R W=

—
W N = O
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ATOM BOJIOpOJA.

MexaHn4ecKui 1 MArHUTHBIA MOMEHTBI AJIEKTPOHA B ATOME.
[TpuHIUT TOKIECTBEHHOCTH MUKpOYACTULl. BO30OHBI 1 (PepMHUOHBI.
[ToHATHE O KBAaHTOBBIX CTaTUCTUKAX bo3e-OliHmTeiiHa 1 @epmu-lupaxa.
DIIEKTPOHHO-IIBIPOYHOM NIEPEXOI.

OcCHOBHBIE CBOWCTBA U CTPOECHUE SAIpa.

DHeprus CBA3M AAEP.

S nepHble CHIIBL.

S nepubie peakunu. LlenmHoi nmponecce IeIeHus aaep.
TepMosiiepHbIE peakInH.

PannoakTuBHOCT®.

TumnoBble 3a7a4u K IK3aMCECHY

l.

9.

10

MarHuTHbelf MOTOK dYepe3 3aMKHYThI NpPOBOJHUK compotuBieHueM 0,5 Om
paBHOMepHO yBenmuuuicsi ¢ 4 BO nmo 12 B6. Kakoit 3apsa mnpomen uepes
MIOINIEPEYHOE CEYEHNE MPOBOJIHUKA?

. OnektpoH ¢ sHepruer 300 3B IBMKETCA NMEPNEHAMKYISIPHO JIMHUAM HHAYKLIUN

MarHuTHOTO MoJig ¢ HanpsbkeHHOCThI0 H = 465 A/M. Onpenenuts cuity JlopeHia,
CKOPOCTb U PaJInyC TPACKTOPUHU 3IEKTPOHA.

. [lmockoBeimyknas auH3a ¢ R =4 M BBINYKJIOW CTOPOHOW JIEKHUT HA CTEKIISTHHOU

IIJTaCTHUHC. OHpCI[eJ'II/ITB AJIMHY BOJIHBI IMAaJAaromicro CBETa, €CIM paanycC IIATOTO
CBCTJIOI'O KOJIbIId B OTPAKCHHOM CBCTC PaBCH 3 MMm.

. Onpenenutsb paanyc nsAToN 30HbI OpeHens, eciau paauyc BTopoil 30Hbl DpeHens

JUISL TIZIOCKOTO BOJTHOBOT'O (PpOHTA 2 MM.

. DHepreTuyeckass CBeTUMOCTh depHoro tena Re = 10 kB1/M? . onpenenuTth IIUH
y

BOJIHBI, COOTBETCTBYIOLLYIO MaKCUMyMY CIIEKTPaJIbHOM IJIOTHOCTH
DHEPreTUYECKOU CBETUMOCTHU 3TOTO TEJIa.

. Kakoe xonuuectBo sHeprum ¢ 1 cM? MOBEPXHOCTH 3a 1 ¢ U3IyYaeT YepHOE TEIO,

€CJIM U3BECTHO, YTO MAKCUMAJIbHAS CIEKTPajIbHAas IUIOTHOCTh €r0 YHEPrETHYECKON
CBETUMOCTH NPUXOJIUTCA HA IJIMHY BOJIHBI 484 HM?

. Kanuii ocemaercst ceetom ¢ aiMHOM BosHBI 400 HM. OnpeaenuTh HaMMEHbIIEe

3aJIEp>KUBAIOIIECE HANPSDKEHUE, MpU KOTopoMm (GOTOTOK mpekpariaetcsa. Pabota
BBIXOJa 2.2 3B.

. Kpacnas rpanuna ¢gorosdpdexra A, = 500 um. Onpegenuts : 1) paboTy BbIxona

AJIEKTPOHOB M3 3TOr0 MeETalia; 2) MaKCHUMalbHYI) CKOPOCTh 3JEKTPOHOB,

BBIPBHIBAEMBIX U3 MeTasuia cBeToM ¢ A = 400 HM.

Haiitu osHepruto W JIuMHY BOJHBI (OTOHA, HCIYCKAEMOTO TIPH TEpexoje

AJIEKTPOHA B aTOME BOJIOPOJIa C BTOPOTO SHEPIETUUECKOTO YPOBHS HA MEPBBIA.

. 3a Kakoe Bpems pacmajercs 1/4 HadaabHOTO KOJIMYECTBA SIIEp PaaIdOaKTHBHOIO
HYKJIMJa, €CIIU NEPUO Noypacnaa 24 yaca?
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