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1. Heuab, 32124 U IVIAHUPYEMBbIe Pe3yJIbTATHI 00yUeHHUS 10 TUCIUILINHE

Ilenpro  ocBoeHuss  aucuuimebl  «Dusukay  ABISETCd  CO3JaHHE Y
00y4aromuxcsi OCHOB JIOCTATOYHO HIMPOKON TEOPETUYECKOM MOATOTOBKH B 00JacTH
(GU3MKH, TO3BOJSIONICH OPUEHTHPOBATHCS B TOTOKE HAYYHOW M TEXHUYECKOU
uHpopMaluu U OOecHeuMBaIOEd KM BO3MOXHOCTh HCIOJIb30BAaHUS HOBBIX
(pU3HYECKUX MPUHIHUIIOB B T€X 00JACTIX, B KOTOPBIX OHU CHIEHUATU3UPYIOTCA.

3ajmayaMyd  JMCLUMIUIMHBI  SBISIIOTCSA: M3YYEHHE OCHOBHBIX (PU3MYECKHX
SIBJICHUI;

oByIaJieHue (PyHIaMEHTaIbHBIMU MOHATUSIMH, 3aKOHAMU U TEOPUSIMU (U3HKH,
a TaKke MeTolaMu (PU3UYECKOT0 UCCIIEA0BaHNUS;

OBJIAJICHAE TNPHUEMAMM W METOJAMU pELICHUS KOHKPETHBIX 3aJad U3
pa3IMYHBIX 00JlacTe PU3HKH;

(opMupOBaHUE HABBIKOB IPOBEACHUS (PU3NUECKOIO IKCHEPUMEHTA, YMEHUS
BBIJIEJIUTh KOHKPETHOE (PU3NYECKOE COJIep)KaHWE B MPHUKJIAAHBIX 3ajadax Oynyien
NEeATEIIbHOCTH

KoMnerenmum u mHAUKATOPEL, GopMHUpYEMBIC Y 00YUaOIIMXCS

KOI{ U HAUMCHOBAHUEC KOMIICTCHIIUN KOII U HAMMCHOBAHUC HHAWKATOPa

OIIK-1 — IlpumeHsTh
€CTECTBEHHOHAYYHbIE U
OOLIEMH)KEHEPHBIE 3HAHUS, METObI
MaTeMaTHUYeCKOro aHaJIn3a U
MOJICIIMPOBAHUS B TPO(HECCHOHATEHON
JeSITeIbHOCTH

OIIK-1.2 — JleMOHCTpHUpYET 3HAHUS [TOJIOXKEHUH,
3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK

2. Mecto qpucuuninHbl B cTpykrype OII

[IpeamecTByromue TUCUUIUIMHBL (MoaynH), npaktuku, HUP, np.
(monynu), npaktuku, HWUP, nap. yueOnas

[Tocnenyromuye AUCHUTUIMHBI
IpakTHhKa (o3HakomutTenbHas), [MA

3. CTpyKTypa U coaepKaHue TUCHUIIHHBI
3.1. CTtpykTypa AUCUMILTHHBI

Jlnst ounol popMbl 00yUeHHUS

HCT

Bun yue6HO# paboThI Bcero | Bcero Cemectpsl

3E 4acoB 1 2
OBIIAA TPYAOEMKOCTDH JUCHUIIJIMHBI 12 432 252 180
KOHTAKTHAA PABOTA* - 210 106 104
AYJIUTOPHAS PABOTA 4,82 174 84 90
Jlekum 1,94 70 34 36
[IpakTryeckue (CeMUHAPCKHE) 3aHATHUS 1,94 70 34 36
JlaGoparopHbie pabOThI 0,94 34 16 18
CAMOCTOATEJIbHASA PABOTA OBYHAIOUIEI'OCA 7,18 258 168 90
[IpopaboTka yueOHOTO MaTepuana 5,18 186 132 54




KypcoBoil mpoekT

Kypcosas padota

[ToaroroBka K NpOMeEXKYyTOYHOM aTTeCTallUN

36 36

HpOMG)KYTO‘-IHaH aTTcCcTanusi.

3.2. Conep:kaHue UCHUIUVIMHBI, CTPYKTYPHPOBAaHHOE MO pa3aejamM H

BH/IAM 3aHATHH

Paznensr Pacnipenenenue ®opmbl 1 | HIEKCHI HHIUKATOPOB
JUCIMIUTHHEL a TPYAOEMKOCTH BH/I (hopMUpyeMBIX
§ 10 BU/IaM y4eOHOU paboThl | koHTpoNs KOMIIETEHITHI
o) = te : t)
S| E|E| B
Pazpen 1: 66 10 6 10 40 TK1 OIIK-1.2-3
dusnyeckue OIIK-1.2-¥Y
OCHOBBI OIIK-1.2-B
KJTACCUYECKOH U
PETATUBUCTCKON
MEXaHUKH
Pazpemn 2: 64 10 4 10 40 TK2 OIIK-1.2-3
MornekynspHas OIIK-1.2-Y
f—— OIIK-1.2-B
TEPMOIMHAMMKA.
Pasnen 3: 86 14 6 14 52 TK3 OIIK-1.2-3
DJICKTPUUECTBO OIIK-1.2-Y
OIIK-1.2-B
DK3aMeH 36 36 OoOM1 OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
Hroro 3a 252 34 16 34 168
1 cemectp
Pazpen 4: 50 12 8 12 18 TK4 OIIK-1.2-3
Marsetusm OIIK-1.2-¥
OIIK-1.2-B
Pazgen 5: 48 12 6 12 18 TK5 OIIK-1.2-3
OnrTuka. OIIK-1.2-Y
OIIK-1.2-B
Pazpgen 6: 46 12 4 12 18 TK6 OIlIK-1.2-3
D1eMEHTHI OIlK-1.2-¥
KBaHTOBOM (PUBHKH. OIK-1.2-B
OCHOBEI aTOMHOM 1
SIIEPHOU (PUBHKH.
DK3aMeH 36 36 OoOM2 OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
Hroro 3a 180 36 18 36 90
2 ceMmecTp
NUTOI'O 432 70 34 70 258

3.3. Conep:xaHue QM CHUNINHBI
Paznien 1. ®r3nyeckrne OCHOBBI KJIACCUYECKON U PENSITUBACTCKON MEXAHUKH:




[Tpenmer buzukn. GU3MYECKre OCHOBBI KJIaCCHYECKOM MexaHUKU. KnHemaTuka
MarepuaibHoi Toukd. Cucrema otcyera. CKOpOCTb. YCKOPEHHME U  €ro
cocrapisitone. J[BrwkeHue Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY. YTJOBas
CKOpPOCTh M YIJIOBOE YCKOpeHHE. /[MHaMHKa MaTepUalbHOM TOYKHU. [lepBhIil 3aKOH
Herotona. Macca u cuisl. Bropoii 3akoH Hetotona. Tperuii 3akon HproToHa. 3aKoH
JNBWKECHUS LIEHTpA MHEPLUU cHcTeMbl. HemHepunanbHble cucteMbl orcyeTra. Cuibl
uHepuuu. Pabora m sHeprusa. 3akoHbl coxpaHeHus. OCHOBHbIE MPEACTABICHUS O
3aKOHaX COXpaHEHUsA. 3aKOH CcoXpaHeHusi wummyinbca. Pabota u 3Heprus.
KoHcepBaTuBHBIE CUIIBL. 3aKOH COXPAHEHUS MOJIHOW MEXAaHWYECKOW DHEPTrHH. Y aap
a0COJIIOTHO ynpyrux Tei. Yaap aOCoJIIOTHO HEeyNnpyrux tei. Jluccumanusi SHepruu.
JlnHamMuKa BpamareabHOTO JBWXKEHUsS. MomeHT wuHepiuu. Teopema IllrTeiinepa.
Kunerunueckas sneprus BpamieHus tena. MoMeHT cuiibl. Pabota 1o BpalieHuro Tena.
OCHOBHOM 3aKOH JUHAMHKH BpallaTeJbHOTO [JBIMXKEHUs Tena. OmnpenesieHue
MOMEHTA UMITYJIbCa. 3AKOH COXPAHEHHs] MOMEHTa uMIlyibca. [I[puMeHeHrne 3aKOHOB
JUHAMHUKHA TBEPJOIrO Tejia. DJIEMEHThl MEXaHUKH >KHAKOCTEH W ra3oB. [laBieHue B
KUJIKOCTA W ras3e. YPaBHEHHUE HEPA3pbIBHOCTU. YpaBHeHHE bepHyiuu. Bs3kocTs.
JlamuHapHBIE W TypOYJEHTHBIN PEXHUMBI TEUEHUS JKHUIKOCTEW. /[BkeHuwe Tenm B
KUAKOCTAX U razax. OCHOBBI PESITUBUCTCKON MEXaHUKH. DJIEMEHThI CIEeHUaTIbHOM
Teopuu oTHocutelnbHOCTH. [IpeoOpazoBanus ['anunes. MexaHWYeCcKUN MOPUHIUIT
OTHOCUTENBHOCTH.  IlocTynaTel  CHENHANBHOM ~ TEOPUM  OTHOCUTENBHOCTH.
OTHOCUTENBHOCTh OIHOBPEMEHHOCTH. [IpeobpazoBanus Jlopenna.
OnHOBpPEMEHHOCTh COOBITUH B pa3HbIX cHUCTeMax oTcuera. [[nuHa Tenm B pa3HbIX
cuUcTeMax oTcyeTa (COKpalleHue MJIMHBI). JIIUTeNnbHOCTh COOBITUH B pa3HbIX
cCUCTEMax oOTcyeTa (3aMeJIeHHEe BpEeMEHM). PensSTUBUCTCKUN 3aKOH CJIOKEHUS
ckopoctei. HMHTepBan MeEXIy COOBITHSIMHU. PelsSTUBUCTCKOE BBIpaKEHUE IS
uMItyJabca. OCHOBHOM 3aKOH PENITUBUCTCKON JUHAMHUKHU. 3aKOH B3aUMOCBSI3U MAacCChl
Y DHEPTUH.

PA3JIEJI 2. MonekynspHas hbU3uKka ¥ TEPMOJIMHAMUKA

OcHOBBI MOJICKYJIApHOUN (pm3uku U TepMoauHaMUKA. OCHOBBI MOJICKYJISIPHOM
¢usukn. CTaTUCTHUECKHMM W  TEPMOAWHAMUYECKHUN METOABl  HMCCIEIOBAHUA.
[TapameTpbl COCTOSAHMS BELIECTBA. YPAaBHEHHME COCTOSHHAS HWICAJbHOIO Tasa.
OCHOBHOE ypaBHEHME MOJIEKYJIIPHO-KMHETUHYECKOW TEOPUN UICAIBHBIX Ta30B. 3aKOH
MakcgBemna 0 pacmpeleNeHHH IO  CKOPOCTSAM  TEIUIOBOIO  JIBHXKECHUS.
bapomerpuueckas ¢opmyna. Pacnpenenenne bonbimana.  CpenHee  4ucio
CTOJIKHOBEHHI U CpelHssl JyIMHa CBOOOJHOr0 mpoberna MosieKkyl. SIBjieHus nepeHoca
B rasax. PeasibHble ra3sl. YpaBHeHue Ban-nep-Baanbsca. M30TepMbl peasibHBIX ra3oB
U UX CPAaBHEHUS C TeopeTHUYeCKUMHU. OCHOBBI TEPMOJMHAMUKNA. BHYTpEHHSS SHEPTHS
cuctembl. Termmora u padota. Pabora raza mpu ero pacuupenuu. IlepBoe Hauaso
TEPMOJMHAMHUKHA U €r0 NPUMEHEHHUE K H3omporeccaMm. TemioeMKOCTh HIEaTbHOIO
raza. Kpyrosoii mporecc (1muki). OOpatumbie U HeoOpatumble mporecchl. L{ukm
Kapno. OuTponus. Bropoe Hauano TepMOANHAMHUKHU.

PA3JIEJI 3. DaeKkTpruYecTBO




DJIEKTPOCTATUKA. DJIEKTPUUECKOE I0JIE B BaKyyMe. OJEKTPUUECKUU 3apsi.
3aKOH COXpaHEHHs BJIEKTPUYECKOro 3apsna. B3aummojelicTBue 3apsaoB. 3aKOH
Kynona. Onektpuyeckoe mnoine. HamnpsskeHHOCTh TONSl. DIEKTPUYECKUNU JTUTONb.
[lotenmman »siaexktpudyeckoro moisA. [loTok BekTopa HampsKEHHOCTH. Teopema
Octporpaackoro-I'aycca. Ilpumepbl BBIYUCIEHUS DIIEKTPOCTATUYECKUX MOJEH C
nomompblo TeopeMbl Octporpanckoro-I'aycca. JIMAJIEKTpUKM W TPOBOJHHMKH B
3JIEKTPUYECKOM ToJie. BUlbl Mosgpu3anuy TUAJIEKTPUKOB. DJIEKTPUUYECKOE TOJIE B
nuonektpukax. [lomsapusoBanHocTh auanekrpuka. Teopema Octporpaackoro-Iaycca
JUISL DJIEKTPOCTATUYECKOTO TOJS B AUDJICKTPUKE. Y CIOBUS HA TPAHULE pa3fena IByX
IUAIIEKTpUUYECKUX cpell. CerHetodneKTpuku. [IpoBOIHUKH B 3JIEKTPOCTATUUECKOM
nosie. ODJIEKTPOEMKOCTh YEAMHEHHOIO0 MpOBOAHMKA. KOHIeHcaTopbl. OHeEprus
3IEKTPOCTATUYECKOr0 NOJISl. [IOCTOSIHHBIN 3JIEKTPUYECKHI TOK. 3aKOHBI IOCTOSIHHOTO
TOKa. DNeKTpuueckuid Tok. Cuia M MIOTHOCTh TOKa. 3akoH OMa JJisi OAHOPOIHOTO
npoBoaHuka. CtopoHHHE cuibl. 3akoH Oma [JIs HEOJHOPOJHOrO Yy4YacTKa LIEeMH.
Pabota u wmommuocTte ToOka. 3akoH J[xoyns-Jlenma. Knmaccuueckass Teopus
JIEKTPOIIPOBOTHOCTH MeTaiioB. [IpaBmna Kupxroda nmst pa3BeTBICHHBIX IIETICH.

PA3JIEJI 4. MarueTusm

DJleKTpoMarHeTu3M. MaruutHoe nojie B BakyyMme. MarautHoe mone. Bekrop
MHAyKOuu MarHutHoro mnoiist. Cunbsl  Amnepa. 3akon  buo-Casapa-Jlamnaca.
HanpsikeHHOCTh MarHMTHOTO TOJS. 3aKOH IMOJHOTO TOKAa JJIi MarHUTHOTO TOJS B
Bakyyme. MarnutHbli motok. Teopema [aycca s marautHoro mnons. Cuna
Jlopenua. IIpuHUMN JEUCTBUS UHUKIWYECKUX YCKOPUTENEH 3apsyKEHHBIX YaCTHII.
Senenune Xomna. SIBiAeHUE AIEKTPOMArHUTHOM MHAYKIMU. CaMOWUHIYKIIHS.
NHAyKTUBHOCTb. ODHEPrusi MAarHUTHOTO ToJisl. MarHuTHOE IOJ€ B BEIIECTBE.
MaruutHble MOMEHTHI aTOMOB. MarHuTHOE mMoJjie B BellecTBe. HampsokeHHOCTh
MarHuTHOro mnossi. OTHOCHUTENbHAsi MarHuTHas HPOHUIAEMOCTh. JlMaMarHeTuKH.
[Tapamaruetuku. ®eppomarnetuku. Ilonstue o npupome Qeppomaraerusma.
AnTtudeppomaruetuku. SIBnenue cBepxmpoBoauMoctu. OCHOBBI Teopuu MakcBenia
JUISL AJEKTPOMAarHuTHOro nossi. Bropoe ypaBHenune Makcsenna. Tok cMmenieHus.
Ilonmnasgs cucrema ypaBHeHMM Makcsemna JUisi  DJIEKTPOMArHUTHOTIO — ITOJIS.
OTHOCUTENBHOCTh AIEKTPUUECKOM 151 MarHUTHOU COCTaBJISIIOIIMX
anekTpoMarHutHoro mois. Konebanuss u  BonHbl. KoneOaTenbHbIE  KOHTYP.
CBoOoanble HezaTyxarwmue kosiebaHus. CBOOOJHBIE 3aTyXarolive KojeOaHwusl.
BosnHoBBIE TpOLIECCHl. DJIEKTPOMArHUTHBIE BOJIHBL. JHEPrUsl AICKTPOMArHUTHBIX
BOJIH.

PA3JIEJI 5. OnTuka

BonnoBas onrtuka. CBeroBble BONHBIL. VHTEpdepeHLnss CBETOBBIX BOJIH.
KorepentHocts u ee ocymiectBienre. Criocoobl HaOMIOACHUS UHTEPPEPEHITNHN CBETA.
Hekortopeie mnpumepsl npuMeHeHus: uHTepdepeHnuu cpera. dudpaxius cserta.
[Mpunmun Troiirenca-®Openens. Meton 300 @penens. Qudpakuus Ha Kpyriom
OTBEPCTUU M IUCKE. ECTECTBEHHBIM M MOIAPU30BaHHBbIM cBeT. llomspusanusa npu
OTPAKEHUM W TNpeJOMIICHHH. JIBOMHOE mydenpenomieHue. Bsaumopaencraue




QJIICKTPOMAruuTHBIX BOJIH C BCHICCTBOM. I[chepcnﬂ CBCTa. 3J’I€KT’pOHHaH TCOPHUA
JUCIICPCHUHA CBCTA. HOFJ’IOHIGHI/IC " paCCCAHUC CBCTA.

PA3JIEJI 6. DnemeHThI KBAaHTOBOW (hm3nku. OCHOBBI AaTOMHOW W SICPHOM
[11)716370 951

OcHoBBl KBaHTOBOW (pu3uKku. TemioBoe H3Iy4YEHHE U €ro XapaKTEPUCTUKH.
3akon Kupxroda. AOCOMIOTHO YepHOE TeJO. 3aKOHBI TEIUIOBOTO H3IYyUYCHHS
abcotoTHO uepHoro tena. Doroaddexr. Macca u umnynbc ¢poToHa. J[BoicTBeHHAs
npupoja cBera. J|BoWCTBEHHAs! KOPIYCKYJISIPHO-BOJIHOBAs IPUPOAa MUKPOOOBEKTOB.
BepositHocTHbIl cmbicn BoaH Je bpoins. BonnoBas ¢yskius CooTHoIIeHHE
HeomnpeaeneHHocTel. YpaBHuenue Illpegunrepa. TyHHenbHBIM d(dekT. ATom
BoJO0poaa. CHIOHTAHHOE U BBIHYXIEHHOE M3ilyuyeHrne. ONTUYECKOE YCUICHUE B CPEAC
C MHBEPCHOW 3acesieHHOCThI0. Jlazepbl. MexaHWYecKWid W MarHUTHBI MOMEHTBI
JEKTpOHAa B aroMe. [IpUHIMII TOXAECTBEHHOCTH MHUKpOYACTULl. bO30HBI H
dbepmuonbl. IloHATHE O KBaHTOBBIX CTaTHCTHKax boze-DiHmreitna u depmu-
HMupaka. 3oHHass Teopusi TBepAbIX Tea. OCHOBBI 30HHOW Teopuu. MeTaisl,
JTUAIEKTPUKHU, TOJYNPOBOAHUKU C TOUKM 3peHHs] 30HHOM Teopuu. CoOcTBeHHas
MIPOBOJUMOCTH MOJIYIIPOBOAHUKOB. [IprmMecHass mpoBOAMMOCTD MOTYIPOBOJHUKOB N-
tuna. IlpuMecHas NPOBOAMMOCTH IOJYNPOBOJHUKOB Pp-TUIA. DIEKTPOHHO-
JOBIPOYHOM Mepexoa. ATOMHOE SIpO U dJIEMEHTapHble YacTULbl. OCHOBHBIE CBOWMCTBA
Y CTPOCHUE siipa. DHEPrus CBs3M saep. AnepHeie cuibl. Aaepueie peakuuu. Llennoi
nporiecc aeiaeHus saep. TepmosiaepHblie peakuni. PaqnoakTMBHOCTE. DJIEMEHTAPHBIE
YaCTHUIIBI

3.4. TemaTuyeckuid MJIAH NPAKTHYECKUX 3aHATHI

Pemienne 3amau mo pazgeny 1 «®Dusuueckue OCHOBBI KIIACCUYECKOM U
PEMATUBUCTCKON MeXaHuku»: (OCHOBbI KWUHEMAaTUKHU. J[[MHaMuka MaTepuabHOMN
TOYKHA M TOCTYHaTEIbHOTO JBUXKEHUS TBepAoro tena. Pabora m sHeprus. 3aKoHbI
coxpaHeHusi. MexaHuka TBepaoro Ttena. OCHOBBI PEIATHUBUCTCKON MEXaHUKHU.
DJIeMEHThl MEXAaHUKH JKUJIKOCTH.

Pemenne 3agau no pasneny 2: «MonekyispHas Gu3zuka U TEPMOAMHAMUKAY:
MonekynsipHO - KUHETUYECKasi TEOPUsS UICAIbHBIX Ta30B. OCHOBBI TEPMOANHAMHUKHU.
Tennoseie mammnbl. [{uki Kapho.

Pemenne 3amau mno pasnpeny 3:  «OnektpudectBo»: 3akoH Kymona.
HanpsiskeHHOCTh ¥ MOTEHIMAI JIEKTPOCTAaTHYECKOro nojid. Jusnektpuku. Teopema
l'aycca 115t 351€KTpOCTaTHUECKOTO TOJISl B BaKyyMe U B IudJeKkTpuke. [IpoBoiHnky B
AIEKTPOCTATUYECKOM TI0JIE. DHEPrusi 3JIEKTpocTaTudeckoro moiid. llocTostHHBII
BJIEKTPUYECKUN TOK. DJIEKTPOABUKYIIAS CHJIAa U HANPSHKEHUE. 3aKOHBI MOCTOSIHHOTO
Toka. [TpaBuna Kupxroda.

Pewienne 3amau no pasupeny 4: «Marnetusm»: MarHutHoe moJie. 3aKOHBI
3JIEKTPOMArHeTn3Ma. JJIEKTPOMArHWTHasE MHIAYKUWA. MarHuTHble  CBOMCTBA
BemiectBa. OcHOBbI  Teopur  MakcBemna g AJIEKTPOMArHUTHOTO  TOJIA.
DJIEKTPOMAarHUTHBIE BOJIHBI.

Pemienne 3amau mo paszpeny S5 «OnTuka»: YpaBHEHHE TapMOHHYECKUX



konebannii. Uarepdepennus. Audpaknuus. 3akonsl moispusanuu. Jucnepens.

Pemenne 3amau mo pazgeny 6 «DieMeHThl KBAaHTOBOW ¢u3uku. OCHOBBI
aTOMHOM U sanepHOM Pusukm»: KBantoas npupoja uznyderus. orosnekTpuyeckuii
abpdexr. Dddexr Kommrona. CmeroBoe maBieHume. Teopus aroma BOJOpOA.
DOneMeHTbl KBAaHTOBOW MexaHuKH. YpaBHeHue lllpenuHrepa u ero npuiioXeHHs.
DOneMeHThl (U3UKA aTOMOB M MOJIEKYJ. ATOMHOE siApO. 3aKOHBI PaJuOaKTUBHOIO
pacmaja.

3.5. TemaTu4ecKuUil IJ1aH J1a0OPATOPHBIX padoT

Paznen 1 «Dusnyeckre 0CHOBBI KJIACCUYECKON U PENTUBUCTCKON MEXaHUKW»:
N3mepenne nuHelHbIX BennuuH; MammHa ATByna; OmnpeneneHue CpeaHEnd CHITbI
COMPOTHUBJIEHUS TPYHTA NpU 3a0uBaHuu cBau; OnpesieeHue MOMEHTa HHEPLIUU Tella
u nposepka Tteopemsl LlteitHepa; OnpeneneHne MOMEHTa HHEPLUN POTOPA U CHIIBI
TPEHUS B OIOpE.

Paznen 2 «MonekynsipHas ¢usuka U TepMoAMHaMuKa»: OnpeneneHue
OTHOILIEHUS TEIUIOEMKOCTH Ta30B METOJIOM aJuabdaTHUYecKOro pacUIMpEHUs;
Omnpenenenre ko3P duilneHTa BHYTPEHHETO TPEHUS (BS3KOCTH) KUJIKOCTH METOIOM
Crokca; Onpenenenue kodhdUIIMEHTa BA3KOCTH BO3AyXa KaWULIPHBIM METOJOM;
Ornpenenenre MOJEKYJSIPHON ra30BOM MOCTOSIHHOW METOJIOM OTKAUKH.

Paspnen 3: «OnektpuuectBo»: O3HAKOMIIEHHE C 3IIEKTPOM3MEPUTEIbHBIMU
npubopamu; I'pagyupoBka rajabBaHOMETpa; OKCIEpUMEHTalbHas MpPOBEpKa
o0o0menHoro 3akoHa Owma; AMmepMeTp U BOJBTMETP KaK OMHYECKOE
conpoTuBieHue; 3mepenne Toka U HaNpsyKEHUsT Ha CONPOTUBIIEHUSAX, COEIMHEHHBIX
MOCJIEIOBATENbHO M TapajienbHo; OnpeneneHue CONPOTUBICHUNW C MOMOUIBIO
MOCTOBOW CXEMbI Y UTCTOHA.

Pasnen 4: «Marnetusm»: OmnpeleneHue TOPU30HTAIbHOM COCTABIISIIOLIEH
MarHuTHOro nois 3emun; OmnpenesieHne OTHOLIEHUs 3aps/ia MIEKTPOHA K €ro Macce
METOJIOM MarHeTpoHa; 3aKkoH AMIIepa: B3aMMOJIECHCTBHE MTapalIEIbHbBIX TOKOB.

Pasnen 5 «Onrukay»: OnpeneneHne paguyca KPUBH3HBI JIMH3bI C ITOMOIIBIO
konen, HerotoHa; OnpeneneHue IIUMHBI BOJHBI C HNOMOIIBIO 30HHOHM IIJIACTUHKH;
Judpakius a3epHOro cBeTa Ha AUQpPakIMOHHOW perierke. OnpeneneHue IJIUHBI
BOJIHBI C TMOMOIIBIO JU(PPAKIIMOHHON pemieTky; M3ydeHrne mosiasipu30BaHHOTO CBETa
NOJIyIIPOBOJHUKOBOIO Jla3epa. 3akoH Maioca;

Paznen 6 «OnemeHThl KBaHTOBOM (pu3uku. OCHOBBI aTOMHOW M SIAEpPHOMN
¢busukn»: Baemnuit Gpotodapdexr.

3.6. Kypcosoii npoexkT /kypcoBasi padora
JlanHblii BUA pabOThHI HE MPEyCMOTPEH YU€OHBIM IJIAHOM.

4. OueHuBaHue pe3yabTATOB 00y4eHUsI

OrneHnBaHWE pe3yJabTATOB OOYYCHHS IO MHUCIHUIUIMHE OCYIIECTBISCTCS B
paMKax TEKYIIero KOHTPOJS W TIPOMEXYTOYHOW aTTeCTallid, MPOBOIUMBIX IIO
oabHO-perTuHroBoi cucreme (bPC).

[1Ixana oleHKH Pe3yabTaTOB 00yUECHUS MO TUCIUTLINHE:
| Kox | Kon | 3ariaHu- | YpoBeHb chOPMUPOBAHHOCTH




KOMIIe- | HWHIUKaTopa pOBaHHBIE WHINKATOpa KOMIIETEHITUU
TEHIUU | KOMIETSHIINH €3yJIbTaTHI . . Huxe .
H H pe3y Bricokuit | Cpennuit Huzkuit
oOy4eHus 1o CPEIHETO
UCITUTUINHE
AHCH ot 85 10 100| ot 70 110 84 | 0T 55 10 69 | 0T 0 110 54
Ikama oneHUBaHUA
HEYJI0B-
YZIOBIIET- YA
OTJINYHO XOpo1Io JICTBOPU-
BOPUTCIILHO
TCJIBHO
3a4TCHO HE€ 3a4TCHO
3HATH:
OCHOBHBIE YposeHb Yposerb | Mutuman | YpOBeHb
du3HecKue 3HAHWUU B 3HAHUU B BHO 3HAaHUH
SABJIEHUS U 06'BeMe, 06'BeMe, JIOyCTUM HMXC
3aKOHBI; OC- COOTBETCT | COOTBETCT LI MUHUMA
HORHEIE BYIOIIIEM BYIOIIIEM ypOBeHb BHBIX
dusnueckue pe- | TPOTPAMM | TIDOTPAMM | 3pn it Tpe69BaH
JWYHUHBI U KOH- | © €, HIMCCT uMeeT uu,
CTAHTBI, MX MOJITOTOBK MECTO MECTO UMEIOT
onpenenenne u | M 0e3 HECKOJIbKO MHOLO MECTO
CIMHAIGT M3Me- | OLIMOOK HerpyObIX HerpyGBIX rpyobie
CHUSI, OLIMOOK OIIHOKH
p ) ommnboK
YMETh:
IIponemon | ITIponemon | IIpogemon | Ilpu
CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUU
Bl BCE Bl BCE Bl CTaHIapT
OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
yYMEHHS], YMEHHS], yMEHHUS, 3a/a4 He
pEIICHBI pEIICHBI pEIICHBI MIPOJIEMOH
BCE BCE TUTIOBBIE | CTPHPOBA
OCHOBHBIC | OCHOBHBIC | 33JIa4H C HBI
MIPUMEHSATDH (Pu-
OIIK-1 OIIK-1.2 SHIKO 3a/a4w, 3a/1a4m ¢ HErpyObIM | OCHOBHBIE
BBITMIOJIHEH | HErpyObIM | U YMEHHSI,
MaTeMaTHYeCKH
. bl BCE u OIUOKaMH | UMEIOT
i anmapat npu
3a/laHusl B | OMIMOKaMH | , MECTO
pelIeHnH 33129
MIOJIHOM , BBINIOJIHEH | rpyObIe
npodeccuoHab
Lol o0Beme BBITIOJTHEH | BI BCE OIINOKHU
bl BCE 3a/aHus,
NeSTeIbHOCTH
3aJlaHus B | HO HE B
TIOJIHOM MIOJIHOM
o0BeMe, o0BbeMe
HO
HEKOTOPBI
ec
HeJo4YeTa
MU
BJIQJICTh:
METOJIaMH [Iponemon | IIpone- Nwmeercsa He mpo-
aHanusa u CTPUPOBAH | MOHCTPU- | MUHU- JIEMOH-
MOJICTTUPOBA- bl HABBIKA | POBAHBI MaJIbHBIA | cTpup
HUS, npu 6a30BbIe Habop OBAaHBI Oa-
TEOPETUYECKOr0 | PEICHUH | HaBBIKU HaBBIKOB | 30pLIe
" HECTaHaap | mpu TUTST HABLIKI
OKCIIEPUMEHTAN | THHIX pEIIeHUU | pellieHus




BHOTO 3a1ad, CTaHJApPTH | CTAaHJAPTH | IpH
HUCCIEIOBAHUS BBITIOJHE- | BIX 3a/a4, | BIX pelnIeHnn
MIPH PEIICHUN HUW (QU3H- | BBITIOJHE- | 3a/1a4, BBI CTaHIapT
3a1a4 YEeCKHX HUU GU3K- | TIOJTHE- HEIX
npodeccuoHallb | KCIEepU- | YeCKHX HUU U3H- 3amau,
HOH MEHTOB, JKCIIEPH- | YECKUX BBINOJTHE-
IEeITEIbHOCTH 00paboT- | MEHTOB, SKCHCPH- | oo bu-
KU U 00paboT- | MEHTOB, B —
UHTEp- KU U 00pabor-
IpeTaluyd | HHTEp- KU U dkerepa-
WX pe3yJib- | IPETAllMH | HHTEP- MCHTOB,
TaTOB 0€3 | UX pe3yib- | MPETAINH obpabor-
OIMOOK U | TAaTOB C uX pesynp- | KA H HH-
HEJOYETOB | HEKOTOPBI | TATOB C TCpupeTa-
MU HekoTopsl | WU HX
HegoueTra | MU pe3yibTa-
MU. HeaoueTa TOB,
MU HUMCHOT
MECTO
rpyOsie
OIIIHOKH.
OueHouHbIE  MaTepUaIbl  JUIi  TPOBEACHUS  TEKYIIEro KOHTPOJIS |

IPOMEKYTOUHOM aTTecTanuu mpuBeAeHbl B [Ipmnoxenun k pabodeil mporpamme

JTUACIHUATUINHEL.

[TonHBIN KOMIUIEKT 3aJlaHUil U MaTepuagoB, HEOOXOJUMBIX JIsI OLICHUBAHUS
pe3ynbTaTOB 00yUY€HHU 10 AUCLUILUIMHE, XPAaHUTCS HA Kadeape pazpadoTuuka.

5. YueOHO-MeTOAM4YEeCKOE U MHPOPMALIMOHHOE 00ecTieYeHue IUCHUILIUHBI

5.1. YueOHO-MeTOAMYECKOE 00€ecIeueHue

5.1.1. OcHoBHas nuTepaTypa

1. CasenmbeB, . B. Kypc oOmeit ¢usumku. B 3 1. Tom 1. MexaHuka.
MonexynsapHas ¢usuka : yueonuk s By3oB / 1. B. CaenbeB. — 18-¢ u3m., crep.

— Cankrt-IletepOypr
Texcr : amexkTpoHHBIM / JlaHb
https://e.lanbook.com/book/221120

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

2. CasenneB, U. B. Kypc obmieit ¢usuku. B 3 1. Tom 2. DnekTpudecTBO U

MarHetu3M. Bomubl. Ontuka : yueoHoe nocodue j1s By3oB / . B. CaBenbeB. — 16-¢
u3., crep. — Cankr-IletepOypr : Jlanb, 2022. — 500 c. — ISBN 978-5-8114-8926-
8. — TexkcT : anexkTpoHHbIH // JlaHb : 31eKTpoHHO-OMOMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/185339

3. CaBenbeB, 1. B. Kypc obmeli pusuku : yueObHoe mocodue : B 3 Tomax / U.
B. CasenveB. — 13-e usn., crep. — Cankr-Ilerepoypr : Jlanp, 2022 — Tom 3 :
KBanToBass ontuka. AtomHas ¢usuka. @usuka TBepaoro tena. Ousznka aTOMHOTO
saapa u sneMeHTapHbix yactul, — 2022, — 320 ¢. — ISBN 978-5-8114-4598-1. —
Texcer : anmexkTponnslii / Jlane : snekTpoHHO-OMOMMoTedHas cucrema. — URL:



https://e.lanbook.com/book/206909 4. Kypc ¢pusuku : yuebHoe mocodue ais By30B /
T. U. Tpodumosa. - 16-e u3z., crep. - M. : Akagemus, 2008. - 560 c. : wi. - (Briciiee

npodeccuonanbHoe obpaszoBanue). - ISBN 978-5-7695-4956-4. - Tekct
HETOCPEICTBEHHBIM.

5.1.2. JlononHuTENBHAS IUTEpATYpa

1. Kypc ¢usuku. 3agaun u peuienus : ydyeOHoe mocoodue s By3oB / T. W.
Tpodumona, A. B. @upcos. - 5-e uzn., crep. - M. : Axangemus, 2012. - 592 c. -
(Beiciiee mpodeccuonanbHoe obpaszoBanue. bakanaBpuar). - ISBN 978-5-7695-
9467-0. - TekcT : HEMOCPEICTBCHHBIM.

2. Kanamnauko, H. I1. ®uszuka. MHTEpHET-TECTUpPOBAaHNE 0A30BBIX 3HAHUH :

yueOnoe nocodue / H. I1. Kanamnukos, H. M. KoxeBuukoB. — Cankrt-IletepOypr :
Jlanb, 2022. — 160 c. — ISBN 978-5-8114-0925-9. — TeKcCT : 3JIEKTPOHHBIH //
Jlanp : AIIEKTPOHHO-OMOIMOTEUHAS cUCTEMA. — URL.:

https://e.lanbook.com/book/210263

3. COopuuk 3amady mo obOmemy Kypcy ¢usmku : cOopuuk 3amad / B. C.
Bonpkenwreis. - 3-e u3g., ucnp. u gon. - CII6. : Kumwxkubiii mup, 2003. - 328 c. -
TekcCT : HenmoCPEACTBEHHBIN.

4. ®uzuka: 3amauyHuk: B 2 ydactsax / coct. E. B. T'azeeBa [u ap.]. - Kazans :
KI'DVY. - 2022. - URL: https:/lib.kgeu.ru/. - Tekcr : snexkrponnsiii. Yacte 1 :
Mexanuka. MonekynsipHas pusuka. Dnekrpocratuka. [loctosHHbIM TOK. - 2022, -
133 c.

5. ®usuka: 3agayHuk: B 2 yactax / cocT. E. B. I'azeera [u np.]. - Kazansp :
KI'9VY. - 2022. - URL: https://lib.kgeu.ru/. - Tekcr : anekTpoHHbIl. Yacte 2 :
Marnetusm. Ontuka. KBantoBas pusuka. dusuka atoma u aToMHOro sijpa. - 2022. -
178 c.

6. Mexannka W MOJEKyJsipHas (U3UKA :  METOAUYECKHME YKa3aHUs K
BBITIOJIHEHUIO JTA0OpaTOpHBIX paboT mo mucruruimHe "®usmka" / coct. : B. JL
Maryxun [u ap.]. - Kazans : KI'QVY, 2012. - 51 c.

7. Onrtuka: 1abopaTopHBIA MPAKTHKYM 1o auciuiuinHe "®dusuka" / cocrt. : E.
A. Tonrox [u ap.]. - Kazans : KI'DY, 2015. - 54 c.

8. DnekTtpomarHeTusMm: npakTtukym / coct.. A.H. T'aBpunenko [u g1p.]. -
Kazanb : KI'DY, 2022. - 61 c. - URL: https://lib.kgeu.ru/. - Tekct : 37€KTPOHHBIH.

9. 3yeBa, Onwra CredanoHa. @usuka : yueoHoe nocodue / O. C. 3yena, B. JI.
Maryxun, 1O. ®. 3yeB. - Kazawp : KIDOVY. - 2019. - URL:
https://lib.kgeu.ru/irbis64r plus/index.html. - Tekcr : onektponnsii. Y. 1
Mexanuka. MonekynapHas pusuka. Dnexrpocratuka. [locrosHublil Tok. - Kazansp :
KI'9Y, 2019.-313 c.

10. Onrtuka. DneMeHTh KBAaHTOBOW (PU3WMKH : METOAMYECKHE yKa3aHHUs IO
MOJTOTOBKE K TMPAKTHUYECKUM 3aHATHSIM IS CTYJACHTOB JHEPreTHYECKUX
cnienuaibHoCcTe o4HOM (popmbr oOyuenus / coct. C. @. Manamuon. - Kazasp :
KI'9Y, 2015. - 112 c.

11. 3aitnameBa, I'y3ens HakunoBna. @usnka. COOpHHK 3a1a4 [DIEKTPOHHBIN
pecypc] : yuebHo-metonuueckoe nocoobue / I'. H. 3aiinamena, C.®. MananuoH. -



DIIeKTPOH. TeKCTOBbIE AaH. - Kazanp : KI'9VY, 2015. - 100 c. ;

12. DnexkTpuyecTBO U MAarHeTU3M: METOAUYECKHE yKa3aHUs MO MOATOTOBKE K
npaktudeckuM 3aasaTusM / cocT. C. @. Manamuon, E. B. IlImuar. - Kazans : KI'DY,
2014.-97 c.

13. Mexanuka u MOJEKyJsApHas (uU3MKA: METOJUYECKOe IocoO0ue MAuis
CaMOCTOATENbHON paboThl mo aucuuiuinie dusuka / coct. C. . Mamauuon. —
Kazanb : KIDYVY, 2010. - 175 ¢

14. Mananuon C.®. DnextpuyecTBo u marietusm: Kypce nekmuit no pusuxe. —
Kazansb: Kazan. roc. suepr. yn-t, 2007. — 220 c.

15. Mexanuka. MomnekynspHasi (u3nKa: TECTOBBIC 3alaHds IS PyOEKHOTO
KOHTpoJIsl 3HaHu# 1o aucuuminae "®duszuka" / coct. E. B. I'azeesa [u np.]; pea. B. JL.
MaryxuH. - Kazans: KI'QVY, 2012 — 56 c.

16. DnekTpuuecTBO W MAarHeTHU3M: TECTOBBIC 3adaHUsA IS PYyOEKHOTro
KOHTpOJs 3HaHuil mo muctmmuinae "®usuka" / E. B. I'azeeBa [u ap.]; pen. B. JL.
MaryxuH. - Kazans: KI'DV, 2013. - 71 c.

17. BonHoBass u KBaHTOBas onTHKa. OCHOBBI aTOMHON M SI€PHON (PUMKU:
TECTOBBIE 3aJaHUs JJi1 PyOEKHOTO KOHTPOJS 3HAHMM Mo gucuuiuinHe "®dusuka" /
coct. E. B. I'azeeBa [u 1p.]; pea. B. JI. Maryxun. - Kazaus: KI'9Y, 2012. - 40 c.

5.2. UudopmanuoHHoe obecnieueHmne

5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI
1. Juctanmmonnsiii kypc "®duszuka" Ha odpazoBarensHoit miomanke LMS MOODLE
https://Ims.kgeu.ru/enrol/index.php?i1d=12
2. Enunblii mopTan MHTEPHET-TECTUPOBaHUs B cepe oOpazoBanus https://i-exam.ru/

5.2.2. llpodeccuonanvupie 06a3pl AaHHBIX / MHGOpMaIMOHHO-CIIPaBOYHBIC
CUCTEMBI
1. Enunoe okHO ocTymna K 00pa3oBaresibHbIM pecypcaM http://window.edu.ru/
2. Poccuiickas HanmoHanmbHas 6ubiuoreka http://nlr.ru/
3. «Koncynprant mwitocy http://www.consultant.ru/

5.2.3. JluneH3noHHoe ¥ CBOOOJHO  pacHpoOCTpaHsSEMO€ IMPOrPaMMHOE
oOecrieueHre JUCIHUIUTNHBI
1. Windows 7 Ilpodeccuonansnas (Pro) Ilons3oBarenbckas onepallioOHHAs CUCTEMA;
3A0 "CodrJlaitnTpena" Ne2011.25486 ot 28.11.2011 Hewuckin. npaso. beccpouHo;
2. Bbpayszep Chrome Cucrema noucka mHpopmanuu B ceTd MHTepHET; CBOOOIHAS
nuuensus Heuckil. npaso. beccpouHo;
3. LMS Moodle T1O nns 3¢ dhexTrBHOrO OHIaWH- B3aUMOICHCTBUS IIPENogaBaTess 1
ctyneHTa; CBoboanas nunensust Heucki. nmpaso. beccpouno.

6. MatepuajbHO-TeXHUYECKOEe o0ecnevyeHne I CIUTITHHbI


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

HaunmeHnoBanue Buna

HaumeHnoBanue y4ueOHOM

y4eOHO padoThI ayIUTOPHH, [lepeuens HEOOXOAUMOTO 00OPYIOBaHUS U
CIIeMaIN3UPOBAHHOI TEXHUUYECKUX CPE/ICTB 00yUYCHHS
J1a00paTopuu
Jlexumu VueOHast ayIUTOPUS TSI Crenuanu3upoBaHHas y4ueOHast Mebeb,
NPOBEICHUS 3aHATUIH TEXHUUYECKUE CPEACTBA OOYUCHUsI, CIyXaliue IJIs
JICKHMOHHOTO THUIIa IPCACTABICHUS yueOHOU uHpopMauu
OONBIION  ayauTOpuH  (MYJIBTUMEIUHHBIN
IPOEKTOP, KOMITBIOTEp (HOYTOYK), OJKpaH),
JEMOHCTpAIlMOHHOEe 000pyAOBaHUE, Y4eOHO-
HarJISOHbIE TOCOOUS
[TpakTnueckue |YueOnas ayauTopus anst| Cenuain3vpoBaHHas yueOHas MeOeb,
3aHATUSA NPOBECHUA 3aHATHH| TeXHUYECKUE cpeacTBa o0ydeHus
CCMUHAPCKOTO THIA, | (MynhTUMEAUHHBIA  MPOEKTOP, KOMITBIOTED
TPYNNOBBIX M MHIMBHAY-| (4ourGyK), SKkpaH) H /p.
aJbHBIX KOHCYJIbTAIIU,
TEKYHICTO KOHTPOJIA u
OPOMEXYTOYHON aTTECTALUH
JlaboparopHbie |YueOHas naGoparopus Crieruan3upoBaHHOE J1abopatopHoe
paboTEI «Omntukay, A-203 obopymoBaHue IO TPOPIITIO TabOpaTOPHH:

yCcTaHOBKa JiabopatopHas «MHTEephepeHus
ceeta. bunpusma ®@penens. OnpeneneHue
napameTpoB  Oumpusmel  @Dpenens 1o
UHTep()EpPEHIIMOHHON KapTUHE»; YCTaHOBKa
nabopaTopHas «Omnpenenenue paauyca
KPUBU3HBI  JIMH3BI C  TOMOUIbIO  KOJIELl
Hororonay; YCTaHOBKA nabopaTopHas
«M3yuenue nudpakuuu a3epHOro CBETa Ha
menu. udpakuus ODpeHens»; yCTaHOBKa
naboparopHas «OmpezeneHue JIUHBI BOJHBI
CBETa C TMOMOIIbIO 30HHOM TMJIACTUHKWY;
YCTaHOBKA nmabopaTopHas «Jndpaxmus
Ja3epHOTO CBETa Ha MUPPAKIIMOHON pEIIeTKE.
OnpeneneHre JIWHBI CBETOBOM BOJIHBI TPHU

MIOMOIIIH TU(PPaKIIHOHHOM pELIETKI;
yCTaHOBKa nabopatopHas «M3yuenue
HOJIIPU30BAaHHOIO CBETA MOJIYIIPOBOJIHUKOBOIO
nasepa. 3akoH  Mamocay; YCTaHOBKA
nabopatopHass «M3ydenue uHTEphEpeHINH
JA3€pHOTO CBETa B TOJCTOM CTEKJISIHHOU
mwiactuHke.  [lonmocel  paBHOrO  HaKJIOHA.

OnpeneneHre TOJNIUHBI MIOCKONapaJIeIbHOU
CT€KJI$IHHOI>'I I1JIAaCTHUHBI 110
MHTEPPEPECHIIMOHHBIM KOJIbIIaM




VYuebHas nabopaTopus
«MexaHHKa U MOJIEKYJISIpHas
¢buzuka», A-114

Criennanu3upoBaHHOE nabopaTtopHoe
o0opyaoBaHHe 10 NPO(UITIO Ta00PATOPHH:
yCTaHOBKA nabopaTopHas "MasTHHUK
YHUBEpPCAIbHBINA", yCTaHOBKa JabopaTopHas
"MasTHUK HaKJIOHHBIN", YCTaHOBKA
nabopatopHass "MamuHa ATByjAa", ycTaHOBKa
nabopaTopHas "MasiTHUK Makcgema",
ycTaHOBKa  jaboparopHas  «OrmpeneieHue
MOMEHTa WHEPIHUHU POTOpA W CHJIBI TPEHUS B
orope», YCTaHOBKA naboparopHas
«Omnpenenenne BsizkocTu MeTogoM CTOKcay,
ycTaHOBKa  jaboparopHas  «OrmpeneneHue
MOMEHTa MHEpPLUHU Tela U MPOBEPKA TEOPEMBbI
[ reitnepar, YCTaHOBKa naboparopHas
«Onpenenenue OTHOIIIEHUS MOJISIPHBIX
teroemMkocTeit  raza  Cp/Cv meTogom
aa1abaTUYEeCKOro  pacHIMPEHUs», TOPTPETHI
Y4EHBIX.

VYueOHas nabopaTtopus
«DIEKTPUYECTBO "
MaraeTu3m», A-207

Crnenunanu3upoBaHHOE n1abopaTopHOe
oOopynoBanue 1o mnpodumo  nabopaTopuu:
yCTaHOBKa JabopaTropHas «AMIIEpMETp Kak
OMHUYECKOE  COINPOTUBIEHHE B  CXEMEY,
yCTaHOBKa Ji1abopaTopHasi «BOJBTMETP Kak
OMHUYECKOE  COINPOTHUBIEHHE B  CXEMEY,
yCTaHOBKa J1abopaTopHas «VI3MepeHue Toka u

HaITPAKCHUA Ha COIMPOTUBJICHUAX,
COEIMHEHHBIX MOCJIEZI0BATEIBHO U
napajuieibHO»,  YCTaHOBKa  jaboparopHas
«Omnpenenenue TOPU30HTAIILHOU
COCTaBJI}IIOIJ_IefI WHAYKIOUHU MAr"iuTHOI'O TII0JIA
3emin», yCTaHOBKa nabopatopHas

«OmnpeneneHue CONPOTUBIECHUN C IOMOULIBIO
MOCTOBOM CXEMbl YUTCTOHa », YCTaHOBKa
nabopatopHass «IIpoBepka 3akona Oma
U3MEPEHUE YNEIBHOTO CONPOTHUBICHUSA »;
monyib PIID3-03 «OmnpeneneHue OTHOLIEHUS
3apsAa JJIEKTpOHAa K €ro Macce METOAOM
MarHeTpoHa»,  yCTaHOBKa  jabopaTopHas
«M3yuenne ammepmeTpa M BOJBTMETpay,
ycraHoBka  JlaboparopHast  «['pamymnpoBka
rajlbBaHOMETpa», YCTaHOBKa JlabopaTopHast
«JKcIepyuMeHTaabHas IpoBepKa 3akoHa Omay,
MOPTPETHI YUEHBIX

VYuebHas nabopaTopus
«MexaHHKa U MOJEKYJISIpHas
¢uzuka» A-206

Crieninanu3upoBaHHOE nabopaTopHoe
obopyoBaHue 1Mo npoduITo 1adopaTopuu:

ycTaHoBKa  JiaboparopHas — «OmpeneneHue
koadurmenta BSI3KOCTH BO3/IyXxa
KalmUJIJIIPHBIM MCTOOOM, YCTaHOBKa
nabopatopHass  «OmnpeneneHrue  OTHONICHHS
MOJISIDHBIX ~ TEIUIOEMKOCTeHl  rasa  cp/cv
METOZOM  aJnabaTHYECKOTO  PACIIUPCHUSD,
ycTaHOBKa _ ylaboparopHas  «OmpeneneHue




MOJIEKYJIAPHON ra30BOM MOCTOSIHHOM METOI0M
OTKa4KHu», yYCTaHOBKa nabopaTopHas
«Onpenenenue YCKOPEHUS CBOOOTHOTO
najieHusl Teja», YCTaHOBKa JjalbopaTopHas
«Omnpenenenue cpeqHeN CUIIbl COMPOTUBIICHUS
IpyHTa IpU 3a0MBaHUU CBaW», YCTAHOBKA
nabopaTopHas «Onpenenenue MOMEHTa
MHEpUMHM Tella M  IPOBEpKa  TEOPEMBI
[lITeiiHepay, MOPTPETHI YUEHBIX

KommproTepHslii Kace ¢ CneuuanusupoBaHHass  ydyeOHass ~ MeOelb,
BhIXOZIOM B MHTepHET A-204 TEXHUYECKHE CpescTBa 00yueHHs
(KOMIIBIOTEPHI), JIMIICH3MOHHOE MPOTrpaMMHOE
obecnieueHue
CamocrosiTenbHast |KoMIIbIOTEpHBIN Kiacce ¢ Cnenmanu3upoBaHHas yuyeOHass mMeOens Ha 30
pabora Bbxoziom B MuTeprer B-600a | nocamounsix  mect, 30  KOMIBIOTEPOB,

TEXHUYECKUE CpelICTBAa OOydeHus (MyJIbTHMe-
TUHHBIA  TPOEKTOP, KOMIBIOTEP (HOYTOYK),
JKpaH), BUJICOKaMEpBHl, IPOrpaMMHOE
obecrnieueHue

CrnenmanusupoBaHHasi MeOelb, KOMITbIOTepHAas
TE€XHHMKa C BOBMOXHOCTBIO BbIXxo/a B IHTepHeT
u obecnieuennem noctyna B JMOC, akpaH,
MYJIbTUMEIUNHBIN IPOEKTOP, IPOTPaMMHOE
o0ecrnieueHue

YuTanbHBIN 321
OUOIIMOTEKH

7. Oco0eHHOCTH OpraHM3anuu 00pPa30BaTeIbLHOM AeATEeJbHOCTH AJIsl JIUL C
OrpaAaHNYEeHHBIMHU BO3MOKHOCTSIMU 3/I0POBbSI U HHBAJIU/IOB

JIviia ¢ orpaHMYEHHBIMUA BO3MOXKHOCTSIMU 370poBbs (OB3) u MHBaIMAbI UMEIOT
BO3MOXKHOCTh OECHPEISITCTBEHHO IEpPEeMEIIaThCcss U3 OJHOTO y4eOHO-TabopaTOpHOTO
KOpIlyca B JPYroid, MOAHITHCS Ha BCE JTaXH Y4eOHO-IAOOPATOPHBIX KOPITYCOB,
3aHUMaThCsl B YYEOHBIX H HMHBIX TIOMEIICHUSX C YYE€TOM OCOOEHHOCTEH
NICUXO(U3UIECKOTO PA3BUTHS U COCTOSTHUS 37I0POBBSI.

Jst o6ydenust muir ¢ OB3 u MHBaIMAOB, MMEIOIINX HAPYIICHHUS OMOPHO-
JBUTATEIBHOTO ammapaTa, 0OeCIEeUeHbl yCIOBHUS OECHPENATCTBEHHOTO JOCTYIMa BO
Bce yueOHbIe momenieHus. MabopManus o CeruanbHbIX YCIOBUSAX, CO3MAHHBIX IS
oOydatomuxcst ¢ OB3 u wuHBanMIOB, pa3MelieHa Ha CalTe YHHUBEpPCHUTETa
www//kgeu.ru. iMeeTcst BO3BMOXXHOCTb OKa3aHUsI TEXHUYECKOW MOMOIIU aCCUCTEHTOM,
a TaKke yCIyT CypIONepEeBOTIMKOB U TH(IOCYPAOTIEPEBOTUNKOB.

Jlist aganTanuu K BocnpusaTuio Jmiamu ¢ OB3 u nHBaNmMIaMu ¢ HapyImeHHBIM
CIIyXOM CIIPaBOYHOTO, y4eOHOTO MaTepuajga MO IUCIUIUIMHE O00eCIIeUYnBaIOTCS
CJICTYOIINE YCIOBHS:

- JI7Is1 Ty4IIeil OpUeHTAllU B Ay IMTOPUH, IIPUMEHSFOTCSI CUTHAJIBI OMTOBEIICHUS
0 Hauajie M KOHIIE 3aHATHSA (CIIOBO «3BOHOK)» MUIIIETCS HA IOCKE);

- BHUMaHuEe ciabocibIIanero oOyJaromerocss MPUBJIEKACTCS I€1aroromMm
KECTOM (Ha TJIeH0 KIIAJETCs pyKa, OCYIIECTBIACTCS HEPE3KOE MOXJIONBIBAHNE);

- pasroBapuBas ¢ OOYYArOIIMMCS, TMEJArOTHYECKU PAOOTHUK CMOTPHUT Ha
HEro, TOBOPHUT SICHO, KOPOTKMMH TMPEIIOKEHUSIMU, OOecreurnBas BO3MOKXHOCTH



http://www.kgeu.ru

YTEHHUS 10 rydam.

KoMmmeHncanusi 3aTpyIHEHHII pPEYEBOTO0 M HWHTEIUICKTYaJTbHOTO Pa3BUTHS
caboCHpIIaX 00y4JarouuXCs MPOBOIUTCS MTyTEM:

- UCTIOJB30BAHUSI CXEM, TUarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX TIPE3ECHTAIUHN C
TUTNIEPCCHUIKAMHA, KOMMEHTHPYIONTUMHU OT/ICTHHBIC KOMIIOHEHTHI U300paKCHNUS,

- PETYJISIPHOTO TPUMEHEHMS] yNpaXHEHWH Ha Trpaduueckoe BBIICICHUE
CYIIIECTBEHHBIX MPU3HAKOB MPEAMETOB U SIBJICHUI;

- obecrieyeHUs] BO3MOXKHOCTH [JJIsi  OOy4YaromIerocs TMOJYYUTh aIpEeCHYIO
KOHCYJIBTAIIHIO TI0 DJIEKTPOHHOH MOYTE 10 Mepe HEOOXOIMMOCTH.

Jliist amanranuu K BocnpusaTHio aunamu ¢ OB3 u nHBanumaMu ¢ HapyIIeHHSIMU
3peHus CIIPABOYHOTO, y4eOHOTO, MPOCBETUTENHCKOTO MaTepuana,
PEeTyCMOTPEHHOTO 00pa30BaTeIbHON MPOrpaMMOil MO BhIOPAHHOMY HaIIPaBIECHUIO
MOJITOTOBKH, OOECIIEYMBAIOTCS CIICTYIOINE YCIOBUSI:

- BeJIeTCs ajanTtanusi opUIIMaIbHOTO caiiTa B ceTH HTEpHET ¢ y4eTOM 0COOBIX
NOTpeOHOCTEN MHBAIMIOB 10 3PEHUI0, 00ECIIEYNBACTCS HATUYNE KPYMTHOMIPU(PTOBOM
CIIPaBOYHOM MHGOPMAIIMH O PACTTUCAHUU YUCOHBIX 3aHSTHIA;,

- Mearoru4eckuii  pabOTHUK, €ro coOecelHUK (Ipu HEOOXOAUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUH, MPEICTABIAIOTCS 00YUYaAIOUIUMCS, TP 3TOM KaXKIbIN
pa3 Ha3bIBaeTCs TOT, K KOMY T€IarOTHYECKHUI pabOTHUK oOpariaercs;

- ICUCTBUS, JKECThI, TIEPEMEIICHHUS TMENarornieckoro pabOTHHKA KOPOTKO U
SICHO KOMMEHTHUPYIOTCS,

- meyatHas wuWHGOpMaIMs MpeAocTaBiseTcss KpynHeM mpudrtom (ot 18
IIYHKTOB), TOTAJIHHO 03BYYHBACTCS;

- obecnieunBaeTcsi HEOOXOAMMbBINA YPOBEHb OCBEIIEHHOCTH MOMEILIEHU;

- PEJIOCTABIISIETCS  BO3MOXKHOCTh HCIIOJIB30BAaTh KOMITBIOTEPHI BO BpEMs
3aHSATHUH U MPABO 3aIMCH 00BSICHEHHUI Ha TUKTOMOH (110 KEITaHUI0 00yJarOITHUXCS).

dopmMa 1poBeNEHUSA TEKyIIEM M NOPOMEXKYTOUHOM  aTrTecTaluy  JJIs
oOyyaroruxcst ¢ OB3 u MHBaNMMIOB OMNpeAeNseTcsl NeJarornaeckuM pabOTHUKOM B
COOTBETCTBUM C yueOHBbIM rmaHoM. [Ipu HeoOxomumoctu obyuatomemycs ¢ OB3,
WHBAIUY C YYETOM WX WHANBUAYATHHBIX MCUXO(MU3NIECKUX OCOOCHHOCTEH MaeTcs
BO3MOKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTALUIO YCTHO, MUCBbMEHHO Ha Oymare,
NUCHMEHHO Ha KOMIBIOTEPE, B (hOpME TECTUPOBAHUS U T.II., INOO MPEIOCTABIACTCS
JIOTIOJTHUTEIHHOE BPEeMsI JIJIsl IIOATOTOBKHU OTBETA.

8. MeToanueckue pekoOMeHAAIMM /Ui NpenofaBaTeseid Mo OpraHu3amuu
BOCIIMTATEJIbHOH Pa0OThHI ¢ 00yYAKOIIMMHUCH.

Metoanueckoe obecnieueHre npouecca BOCIUTaHus O0yYarOMMXCs BBICTYIIAET
OJHUM HU3 Olpeaensomux (akTopoB  BBICOKOIO  KadecTBa OOpa3oBaHMSL.
[IpenonaBarens By3a, JIEMOHCTPHUPYS BBICOKMH MNpPO(ECCHOHANN3M, 3PYIULHUIO,
YETKYIO TPaKIaHCKYIO MO3UIINI0, CAMOJIUCIMIUIMHY, TBOPUYECKUI MOAXO0/1 B PEIICHUH
npo(eCCHOHANBHBIX 3a7ad, B XOAE 0O0pa30BaTENBHOIO Ipolecca CIOCOOCTBYET
(OopMUPOBAHNIO FTAPMOHUYHOM JINYHOCTH.

[Ipu peanuzanuu JUCHUIUIMHBI [PENOJABaTelb MOXKET HCIOJIb30BATh
CJIETYIOIINE METO/Ibl BOCIIUTATENbHOM pabOTHI:



- Metoabl (hopMHpOBaHUS CO3HAHMs JIMYHOCTU (Oecena, AUCIYT, BHYLICHHE,
UHCTPYKTaX, KOHTPOJb, OOBSICHEHHE, NPUMEp, CAMOKOHTPOJIb, pacckas, COBET,
yoexKaeHUE U Ap.);

- METOJIbl OpTaHHU3alN JEATEIBHOCTH U (POPMHUPOBAHUS OIBITA MOBEACHUS
(3amaHue, OOIECTBEHHOE MHEHHE, TIearoruyeckoe TpeOoBaHMUEe, TOPYUYCHHE,
IpUYyYEHUE, CO3aHNE BOCIIUTHIBAIOIINX CUTYyalUil, TPEHUHT, YIIPA)KHEHUE, U 1IP.);

- METOJIbl MOTHBALUU JI€ATEIbHOCTU U TMOBeJIEHUs (0700peHue, MOOLIPEHHUE
COLIMAJIbHOM AaKTMBHOCTH, IIOPHIIAHWE, CO3JaHUE CHUTyallMi YycCIexa, CO3/1aHHE
CUTYALMH 1711 SMOLIMOHAJILHO-HPABCTBEHHBIX MEPEKUBAHUN, CODEBHOBAHUE U JIP.)

[Ipn peanuzanuu JUCUHUIUIMHBL  [PENOJABATENb  JIOJDKEH  yUYHUTHIBATh
CJIEAYIOLIUE HAIPABJICHUS BOCIIUTATEIIBHON ACATEIIbHOCTHU:

I'pasxcoanckoe u nampuomuueckoe eocnumarue:

- popMupoBaHHE y OOYYAIOIIUXCS IEIOCTHOIO MHPOBO33PEHHUS, POCCHUICKOMN
UJIEHTUYHOCTH, YBOKEHUS K CBOEH ceMbe, 0OLIECTBY, FOCYAapPCTBY, IPUHSATHIM B CEMbE U
00I11eCTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM IIEHHOCTSIM, K HALIMOHAJILHOMY,
KyJbTYpHOMY U HCTOPUYECKOMY HACIIEAWIO, (OPMUpPOBAHHE CTPEMJICHUS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- hhopMuUpOBaHUE Yy O0YUAIOIIMXCSl aKTUBHOM TPaXkTaHCKOW MO3UIIMU, OCHOBAaHHOMN
Ha TPAJWLMOHHBIX KYyJIFTYPHBIX, JYXOBHBIX M HPABCTBEHHBIX LEHHOCTSAX POCCHMCKOIO
oOmiecTBa, JJs TOBBIIEHUS CHOCOOHOCTH OTBETCTBEHHO PEAIM30BbIBATH CBOU
KOHCTUTYIIMOHHBIE MIPaBa U 00S13aHHOCTH;

- pa3BUTHE MPABOBOM M MOJUTUYECKON KYJIbTYPhl O0OYyHAIOIINXCS, PACIIUPEHUE
KOHCTPYKTHUBHOI'O y4acTUsi B IPUHATHM PELICHUM, 3aTpParuBarlIMX HX MpaBa M
MHTEPECHI, B TOM YHCII€ B Pa3IMYHbIX (OpMax camMOOpraHu3alii, CaMOyIIpaBICHHUS,
0O0IIIECTBEHHO-3HAYUMOM JI€SITEIbHOCTH;

- popMUpOBAaHHME MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JINYHOCTH, NO3BOJIAIOIIUX  IPOTUBOCTOATH  JKCTPEMU3MY, KceHogoOuwu,
JUCKPUMHUHALIMM 110 COLMAIBHBIM, PEJIUTMO3HBIM, PAaCOBBIM, HAIMOHAJIbHBIM
IpU3HAKaM, MEXITHUYECKON U MEXKOH(EeCCHOHAIbHON HETEepPNUMOCTH, APYTUM
HEraTUBHBIM COLIMAJIBHBIM SIBJIICHUSIM.

LlyxoeHno-npascmeennoe eocnumaHue:

- BOCIIMTAaHWE YYyBCTBA JOCTOMHCTBA, YECTM W YECTHOCTH, COBECTIIMBOCTH,
YBAKEHHMS K POAUTENSIM, YUUTEISAM, JIFOASAM CTapUIErO IMOKOJICHHUS;

- popMHUpOBaHME TPUHLMUIIOB KOJJIEKTMBM3MAa M  COJMJAPHOCTH, JyXa
MUJIOCEPAUST U COCTpaJaHusi, NMPUBBIYKH 3a00TUTHCS O JIOASX, HAXOMASIIHUXCSA B
TPYAHOM KU3HEHHOMN CUTYalLlUU;

- popMUpOBAHUE COJIUAAPHOCTH U YYBCTBA COIMATBHOW OTBETCTBEHHOCTH IO
OTHOLIEHHIO K JIOJAM C OIPAHUYEHHBIMU BO3MOKHOCTSMU 310POBbsI, IIPEOAOJICHUE
NICUXOJIOTUYECKUX OapbepoB MO OTHOILIEHWIO K JIIOASAM C OTpaHUYCHHBIMH
BO3MOKHOCTSIMU;

- popMupOBaHHE SMOLMOHAIBHO HACBHIIIEHHOTO M JyXOBHO BO3BBILIEHHOTO
OTHOUICHUSI K MHUPY, CIIOCOOHOCTH M YMEHHUs INepeAaBaTh APYTHMM CBOWM 3CTETHUECKHI
OTIBIT.

Kynvmypno-npoceemumensckoe sochumanue:

- (popMHUpPOBAHUE ICTETUUECKON KapTHHBI MUPA;



- popmMupoBaHuE yBaXKEHHsI K KyJIbTYPHBIM LIEHHOCTSM POAHOIO ropoja, Kpas,
CTpaHbl;

- IOBBIIIICHUE TIO3HABATENbHON aKTUBHOCTH 00YYaIOLITUXCA.

Hayuno-obpazosamenvrnoe socnumanue:

- popmupoBanue y 00yqaromuxcsi HAyYHOTO MUPOBO33PEHUS;

- popmMupoBaHUE YMEHUS TOTy4aTh 3HAHUS;

- popMHupoBaHUE HABBIKOB aHalM3a M CHHTE3a WH(OpMAalWU, B TOM YHCIE B
npodeccroHanbHO 001aCTH.



BHocuMBbIe MI3MEHEeHUs  YTBEPKACHUS HA HOBbI y4eOHbIl 1o
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OueHouyHblE MaTepuasbl MO JUCUUILUIMHE, MPEIHA3HAYEHHbI ISl OLICHUBAaHMS
pe3yiabTaTOB O0YyUEHUS HA COOTBETCTBUE MHINKATOPAM JIOCTHKEHUSI KOMITETEHIIUN.

OrneHnBaHne pe3yabTaTOB OOYYEHHS IO MUCIMIUIMHE OCYIIECTBISCTCS B
pamkax Tekyiiero koutposs (TK) u mpoMexxyTouHO# aTrecTainuu, TpOBOAUMBIX MO
oamnpHO-periTuHTOBOM cucteme (BPC).

1.TexHosiornyeckasi kKapra

Cemectp 1
PeiituHroBsie nokazarenu
¥a]
s Ele_|Els. Ele. |z
= 5| £ Ex| E|Ex| £ |ExX 5 o=
= B o |BEH| € |gH o
HaunmenoBanue pa3znena 2 E 2| 8| 2|2 x B |8« 2 & 8
22| 5| Sz| E|Sa E|Sz| E| K8
AR IR S EAEE R
2| ES| |58 ¥ |ES g °
= R EX =
Pazpnen 1. «OcHOBBI TK1 15-
KJIACCHYECKOMH H 15 | 0-15 30 15-30
PeIATHBHCTCKOH MEXaHHKN
Tect 10
OTuet no nabopatopHoii paborte 5
(OJIP)
Ompoc no pazaenam (TeMam) 0-10
Pedepat (Pdp) 0-5
Paznen 2. «MoJiekyasipHas TK2 20 lo-15 20- 20-35
(pu3UKa ¥ TEPMOTUHAMHKA) 35
Tect 10
Otuet no nabopaTopHOii paboTe 10
(OJIP)
Ompoc 1o pazaenam (TeMam) 0-10
Pedepat (Pdp) 0-5
Pazpnen 3. «nekTpudecTBo» TKS 20 |0-15 2305- 20-35
Kontponsuas padora (KutP) 10
OtyeT no nabopaTopHOit paboTe 10
(OJIP)
Omnpoc no paszzenam (Temam) 0-10
Pedepar (Pdp) 0-5
IIpome:xxyTouHasi aTTecTanus OM 0-45
(3x3aMeH) 1
B nucemenHoit ¢popme no 045
ouneram




Cemectp 2

PeitTuHrOBBIE TTOKA3ATETN
[¥a]
s Els | Elgy Ble. |
"2l B E¥| E|Ex E|Ex = o=
HauMeHoBanue pasjena 5 & 2 EZ g Et 2 EZ 2 E =)
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Pazpnen 4. «Maraeruzm» T4 15 | 0-15 1350- 15-30
Tect 10
Otuet no naboparopHoii pabore 5
(OJIP)
Ompoc 1o pazaenam (TeMam) 0-10
Pedepar (Pdp) 0-5
Pazpnen 5. «Onruka» TS 20 |0-15 2305- 20-35
Tect 10
OtyeT no nabopaTopHOit paboTe 10
(OJIP)
Omnpoc no pazgenam (Temam) 0-10
Pedepar (Pdp) 0-5
Paznea 6. «DnemeHTHI TK6 20.
KBaHTOBOU (pu3nKu. OCHOBBI 20 |0-15 15 20-35
ATOMHOM U SJIEPHOUN (PUBHKNY
Kontponbnas padora (KaTP) 10
Otuet o 1aboparopHoit pabore 10
(OJIP)
Ompoc 1o pa3aenam (TeMam) 0-10
Pedepar (Pdp) 0-5
IIpome:xkyTouHas aTTeCTANMA oM 0-45
(3x3aMeH) 2
B nucemennoit popme mo
ouneram her 0-45

2. OneHo4HbIe MATEPHAIBI TEKYIEr0 KOHTPOJISI M POMEKYTOUYHOI aTTecTalun

[1Tkasa oIeHKH pe3yJIbTaTOB O0YUYEHUS 10 JUCHIUILIMHE:

3amIanu-
Kon Kon pOBaHHBIE
KOMIIe- | HWHJUKaTopa pe3yabTaThl
TEHIUH | KOMIIETEHIINH oOyd4eHHs 0
NUCIIUAILIINHE

YpoBeHb c(hOPMHUPOBAHHOCTH

MHIHUKATOpa KOMIICTCHIIMH

Bricokuit Cpennuit Hixe Huzkui
CpeIaHEro
oT 85 1o 100{ ot 70 1o 84 | ot 55 10 69 | oT 0 1O 54




IIIxana orieHUBaHUS

HEYJI0B-
YIOBJIET-
OTJIMYHO XOPOILIO JIETBOPU-
BOPHUTEIBHO
TCIJIIBHO
3aUTEHO HE 3a4TEHO
3HATh:
OCHOBHEIE ypOBeE-II) YPOBGE-II) MuHuMan YpOBelib
dusnyeckue 3HAHUU B 3HAHUU B BHO 3HAHUNA
SABICHIS 1 o0BeMe, o0BeMe, JOTYCTAM HIDKE
3aKOHBI; OC- COOTBETCT | COOTBETCT LI MUHUMAT
HOBHEIE BYIOIIIEM BYIOIIIEM ypOBEHD BHBIX
dusmaeckne pe- | TPOTPAMM | TIPOTPAMM | yapyjs | TPeOOBaH
JTMYUHBL ¥ KOH- | © €, IMCCT uMeeT uu,
CTAHTBI, UX MOATOTOBK MECTO MECTO HMCIOT
onpenenenne u | oe3 HECKOJIBKO MHOLO MECTO
CIMHMIBI M3Me- | OLIHOOK HErpyObIX HerpyGBIX rpyOsbie
CHUSL: OIHOO0K OIIMOKHU
p ) OIIHMOOK
YMETh:
ITIponemon | ITponemon | IIpogemon | Ilpu
CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUN
bl BCE bl BCE bl CTaHaapT
OCHOBHBIC | OCHOBHBIC | OCHOBHBIE | HBIX
YMCHHSI, YMCHHSI, YMCHUS, 3a/1a4 He
pelIeHBI PEIICHBI pelICHBI MPOJIEMOH
BCE BCE THUTIOBBIC | CTPUPOBA
OCHOBHBIC | OCHOBHBIC | 33aJla4H C HBI
PUMEHSTH (Hu-
311K 3a/1a4u, 3a/1a4u ¢ HErpyOBbIM | OCHOBHBIE
BBITIOJTHCH | HETPYyObIM | U YMCHHSI,
MaTeMaTHYECKH
4 anmapar mon | P B u OIIMOKaMU | UMEIOT
OIIK-1 OIK-1.2 pat Ip 3aJaHuA B | OIIMOKaMH | , MECTO
pelIeHn! 3a1au
TIOJTHOM , BBHITIONTHEH | TpyObIe
npodeccruonab
Hoil obbeme BBITIOJIHEH | BI BCE OIIMOKH
Bl BCE 3aJlaHus,
NEeATETLHOCTH
3a/laHusl B | HO HE B
TTOJTHOM TTOJTHOM
o0BeMe, o0BeMe
HO
HEKOTOPBI
ec
HeJoueTa
MH
BIIQJICTh:
METOJaMH IIponemon | IIpome- Nwmeercs He npo-
aHaJIn3a CTPUPOBAaH | MOHCTPU- | MUHU- JIEMOH-
MOJIETTUPOBa- bl HABBIKA | POBAHbI MaJbHBIA | cTpup
HUS, pu 0a30BbIe Ha0bop OBAHBI Oa-
TEOPETUYECKOTO | PEUICHUHM | HABBIKU HaBBIKOB | 30pLie
u HEeCTaHaap | mpu TUTS HABLIKK
IKCIIEPUMEHTAN | THBIX pelIeHnH | PEIIEHU | 1y
BHOT' q TaHJIAPTH | CTaHIAPTH
oro 3aj1ad, cTaHjap cTaHjap s
HCCIe0BaHUS BBITIOJIHE- | BIX 33714, | BIX
CTaHgapT
MIPY PEIICHUN HUW QU3H- | BBITIOJHE- | 3a/1a4, BBI HEX
3amaqy YECKUX HUU GU3U- | TIOJIHE-HUS
3a1a4
npoecCHoHaIb | DKCIIEPH- | YECKUX (bu3n- Aad,




HOM MEHTOB, 9KCIEPU- | YECKHX BBITTOJTHE-
JEATeIIbHOCTH 00paboT- | MEHTOB, OKCHepHU- | Hus pu-
KA U 00paboT- | MEHTOB, 3UYECKUX
HHTEP- KH U 0bpabot- 9KCIIEpH-
npeTanuy | UHTEep- KU H MEHTOB
b
WX pe3yJib- | IPETAllMH | HHTEP- 06paboT-
TaToB 03 | MX PE3YJb- | HPCTAUMH | Lot v
OLIMOOK M | TaTOB C WX PE3YIB- | onmpeta-
HEJI0YETOB | HEKOTOPHI | TATOB C
LUK UX
MU HEKOTOPBI
pe3yibTa-
HeaoYeTa | MH
M. HeagoueTra TOB,
MH HMEIOT
MECTO
rpyobie
OIHMOKH.

OreHKa «OTJMYHO» BBICTABIISCTCS 3@ BBINIOJHEHUE KOHMPOIbHLIX padom u
mecmosulX 3a0anull 8 cemecmpe 6e3 ouuboK U Hedo4emos, 21yO60Koe NOHUMAHUe U
YMeHue NPUMeHsmb Guaudeckue 3aKoHbl O peuleHus 3a0a4 meopemuieckozo,
IKCNEPUMEHMANbHO20 U NPUKIAOHO20 Xapakmepd, NOAHble U CooepicamebHbvle
omeemuvl Ha 8ONPOCHL buiema (meopemudeckoe U npaKkmuieckoe 3a0anue);

OreHKa «XOPOII0» BBICTABISICTCS] 332 BBIMOJTHEHUE KOHMPOAbHLIX pabom u
MecmosviX 3A0aHUll 8 cemMecmpe ¢ MUHUMATbHLIMU OUWUOKAMU U Hedouemamu,
NOHUMAHUEe U YMeHUe NPUMEHAMb @usuyeckue 3aKoubl OJisl peuleHus 3a0ay
meopemu4ecko2o, IKCNepUMEHMAIbHO20 U NPUKIAOH020 Xapakmepa, 00CMamo4HO
NOJMHbIE U COOepIcamellbHble OMeEenvl HA 8ONPOCLL builema (meopemuyeckoe Uil
npakmuieckoe 3a0anue),

OneHka  «yIOBJIETBOPHUTEJIBHO»  BBICTABIISICTCA 32  BBITIOJHEHUE
KOHMPOJIbHBIX pabom U mecmoguvlx 3a0anull 8 cemecmpe ¢ OOIbUUM KOJUYECMBOM
OWUOOK U HeOouemos, MUHUMAIbHLIL HAOOP HABLIKO8 6bINOJHEHUS U3UYEeCKUX
IKCNEPUMEeHmos, 00pabomKu u UHmMmepnpemayun ux pe3yibmamos.

OreHKa «HEYTOBJETBOPUTEIbHO» BBICTABISICTCS 3a Claboe U HEenoaHoe
BBITIOJIHCHUE KOHMPOAbHBLIX pabom 6 cemecmpe U OMCymcmeue MUHUMATbHBIX
HABLIKOG BLINOJIHEHUS (DUUUECKUX IKCNEPUMEHMO8, 00pabOMKU U UHMepnpemayuu

Uux pe3yiromanios.

3. IlepeyeHb OLICHOYHBIX CPEACTB
Kpatkas xapakTepucTUKa OILIEHOYHBIX CPEICTB, UCIOJIB3YEMBIX MPHU TEKYLIEM
KOHTpPOJIE YCIEBAEMOCTM M IPOMEXKYTOUHOM arrecTauuu OOydarolerocss Io

JUCIMILINHE:
HaumenoBanue
Omucadue OIeHOYHOT'O
OLIEHOYHOTO Kpatkas xapakrepucTuka OeHOYHOTO CpeICTBa cpencTBa
CpeacTBa P
KonTposbHas CpencTBo MPOBEPKH YMEHHUA MPUMEHSTH MMOJTYYEHHBIE Kommiekt




pabora (KutP) 3HaHUA JUI PELICHMs 3a7ad OIPEIEICHHOIO THUIA I10 KOHTPOJIBHBIX

TeME WJIH pa3Jeny 3aJaHnil 1o ouneram

Cucrema

Tect (Tecr) MO3BOJISTIOIIAS aBTOMAaTU3UPOBATh 1101001 (11% )%
M3MCPCHHMS YPOBHS 3HAHMM M YMCHHMM 00Yy4arommerocs

CTaHJapTU3UPOBAHHBIX 3a/1aHMH, KOMILICKT TeCTOBBIX

3aJaHui

[Tepeuens 3a1anmii U
BOIIPOCOB ISt

OtyeT mo Breimonnenne  maGopatopHOd  paboThl,  00paboTka
nabopaTtopHoit pe3ynpTaToB  dKkcriepuMeHTa.  OdopmieHne oTdera, SAIUTR! .
pabote (OJIP) 3aIuTa pe3yIbTaToOB JIA0OPATOPHOM PabOTHI IO OTUETY A1abopaTopHOi
paboThI, IEpeYeHb
TpeOOBaHUil K OTUETY
Onpoc o 3HaHWE OCHOBHBIX MOHITUHI [lepeuenn
paznenam TeMblI/pa3/iena/ IUCIUTUTHHBI oTmpeseieHu
(Temam) OCHOBHBIX TTOHSATUH
TEMBbI/ TUCITUTUTHHBI
[IpogykT  caMoOCTOSTENbHONH  paboOThI  CTYJEHTA,
MPEACTABISIIONIMNA  cOO0M  KpaTKoe HW3JIOKEHUE B
Pedepar (Pdp) MUCbMEHHOM BUJIC MOJy4YeHHBIX  pe3ynbTaToB | Temsl pedepaToB

TEOPETHUYECKOr0 aHalu3a ONPEIEICHHOM Hay4HOU
(yueOHO-HCCIIeIOBATENIbCKOM) TEMBI

COCTOAT

O1eHOYHEIC MaTrc€puraibl, BBIHCCCHHBIC Ha JK3aMCH, HepequL

us3 9K3aMCHAIIMOHHBIX OnIeTOB C | TCOPCTUUCCKHUX

OK3aMeH TECOPETUICCKNMU BOIIpocaMu n 3aaHUsIMHU | BOIIPOCOB U

YMEHHUM.

MPAaKTUYECKOT0 XapakTepa /Uil NPOBEPKU MPAKTUYECKUX | KOMIUIEKT TUIIOBBIX

3a1a4

4. IlepeyeHb KOHTPOJIBHBIX 33/laHUH WJIH HHBIE MAaTepPHAJIbI,
Heo0XoAMMbIe Ui OLEHKHU 3HAHMH, YMEHHI M HABBIKOB, XapaKTepH3yHLIHMX
JTanbl PopMUPOBAHUA KOMIIETCHUMH B IpoLecce 0CBOCHUS AMCUHIIIMHBI
[IpoBepsemas komnerenuus: IIposepsemas komnerenus: OIIK-1, OIIK-1.2

lIpumep 3a0anus

s Trekymero kourpoJs TK1:

Tect

Bonpoc

Bapuaﬂmbl omeema

[Ipu aGcomoTHO HEyNpyrom
yJ1ape BBIIOJIHAETCS:

TOJIBKO 3aKOH COXPAaHCHU UMITYJIbCa

TOJIBKO 3aKOH COXPaHEHMSI MOJHON MEXaHUYECKOW YHEPTUHU

TOJIBKO 3daKOH COXpaHCHHA MOMCHTA MMITYJIbCa

U 3aKOH COXpaHCHHA HMITYJIbCA, W 3aKOH COXpPaHCHHA ITOJTHOM
MEXaHUUYEeCKOM OHCPIrun

Cuna, geicTBylomas  Ha
TEJI0, HE COBepIIaeT padorTy,
ecIu:

Cujia napauiCjibHa HaIrIpaBJICHUIO IICPEMCIICHU A

CHJIa aHTHUIIapaJlJICJIbHAa HAlIPpaBJICHUIO ICPCMCIICHU A

TCJIO ITIOKOUTCA

CyhJla HaIlpaBJICHAa 104 TyIbIM YIJIOM K  HaIIpaBJICHHUIO
NEPEMCIICHUSA

Pannyc-Bekrop,
IIPOBEJCHHBIN U3 Ha4aja
KOOpPJMHAT B JAHHYIO TOUKY
MIO3BOJIAET ONPEACINUTD

MECTOHAX0KAEHNE JaHHON TOYKUA

ITIOJIOXKCHUC HaHHOﬁ TOYKH

pPaanyC KpUBU3HBI TPACKTOPHUHU ABHXKCHHA TOYKHU

BCKTOPHYIO CYMMY CHUJI, IPHJIOXKCHHBIX K JIAHHOM TOYKe




OTt4et no sadoparophoii padore (OJIP)

VYkazaaus 1o opopMIICHHIO OTYETa K Ja00opaTopHOi padoTe.

Otuer odopmiseTcs KaXIbIM CTYJECHTOM WHIWBHIYAIbHO U JIOJDKEH
colepkaTh: HOMEpP W Ha3BaHUE pa0OTHI, 11€Jb PaOOTHI, 1Ty BBIMOJTHEHUS, KPATKOE
OTIFICaHUE TEOpPUH  W3y4aeMOro  BOIPOCAa, OCHOBHBIE  XapaKTEPUCTHKU
WU3MEPUTETBHBIX TPHOOPOB, 3alMCH PE3YJIBTATOB MPSIMBIX HU3MEPEHUN M PacdyeToB
KOCBEHHBIX H3MEPCHHU, OPOpMIICHHBIC B BHJE TAaOJUIBI, TpaHUKH MOTYyYCHHBIX
3aBUCUMOCTEN  (eciu  TpeOyroTcs), 3aluCh BBIUUCICHUM, NPUBOASAIIMX K
OKOHYATEJILHOMY Ppe3yJIbTaTy, pacueT OIIMOOK HW3MEPEHWH ¢ OKOHYATEIhHBIN
pe3yibTaT ¢ yKazaHUEM OIIMOKH H3MEPEHUS, BHIBOJIBI.

Bce rpaduku gomxHBI OBITH BBINOJHEHBI HAa MUJUIMMETpoBOM Oymare. [lpu
pacyeTax He0OOXOAUMO HCIIONB30BaATh eAUHUILI cucTeMbl CH.

K xaxmoit maGopatopHoii paboTe COIEPKHUTCS TEPEUeHb BOMPOCOB JUISl 3aIUTHI
1abopaTopHOI paboTHI.

Ipumep: JlaGoparopuas padora USMEPEHUE YCKOPEHUA CBOBOJJIHOI'O
IMAJJEHUA C IIOMOIIBIO MATEMATHUYECKOTI'O MASITHUKA
KoHTpoJibHBIE BOIIPOCHI:

1. KakoB BHJl 3aKOHa FTapMOHUYECKUX KOJIEOAaHUI MasiTHUKA?

2. Uto Ttakoe koneOaHusa? CBOOOJHBIE KoJeOaHUsI? TapMOHUYECKUE KoJieOaHus?
NEPUOANYECKHE ITPOLECCHI?

3. Jaiite ompeaeneHuss aMIUIUTYIbl, (a3pl, NEpUOaa, YaCTOThI, IUKINYECKOU
4acTOTHI KOJIeOaHMUs.

4. BeiBeaute QGopMyInbl IS MEPUOAOB KOJICOAHUH TPYKUHHOTO, (U3HUECKOTO H
MaTEMaTUYECKOTO MATHUKOB.

5. Kak 3aBUCHUT BelMUYMHA g OT reorpapuyeckoil mupoTh?

6. [IpuBeauTe MpUMepbl MPAKTUIECKOTO UCIIOJIb30BaHUS KOJIeOaHU MasiTHUKA.

Omnpoc no pasgenam (temam):

1. AOCOIOTHO TBEPAOE TEIO;

2. Ckopoctb (muddepennuansuas Gopma);

3. Yckopenue (muddepenuuansuas popma);

4. TanreHuMasbHOE U HOPMAIBHOE YCKOPEHUS ((POpMyIibl);

5. Bropoii 3akon HetoToHa (onpeaenenue u ¢hopmyia);

6. Umnynsc (onpenenenue u popmyina);

7. Pabora (onpenenenue u popmyna);

8. 3aKoH coxpaHEHHs MOJHON MEXaHUYECKOU sHepruu (onpenenaeHue u hopmya);
9. 3akoH COXpaHEHHs] MOMEHTA UMITyJIbca (orpezaenenue u Gpopmyna);
10.Teopema IlTeiinepa.

Pedepar (Pdp)
Tewmsr pedepaToB:

1. IBmxenue, Kak (popma CyIecTBOBaHUSI MaTepUH;



. 3aKOHbI KHHEMAaTHKU MEXaHUYECKOTO IBUKEHUS U CBS3b MEXKYy HUMU;

. HelicTBue cuil B 3€MHBIX YCIOBUSAX;

. Mexanndeckoe JBUKEHHE B HEMHEPLMAIBHBIX CUCTEMAaX OTCUETa;

. Tpenue. Ilonp3a u Bpea Al MEXaHUYECKOTO IBUXKEHUS;

. 3aKOHBI cOXpaHeHus - PyHAaMEHTaIbHbIC 3aKOHBI IPUPOIbI;

. DHeprus — eauHas Mepa Pa3IUYHBIX (OPM JABIKEHUS U B3aUMOJACHCTBUS
MaTepuu;

8. BonmHOBBIE TTPOIIECCHI B TPUPOJIC U TEXHUKE;

9. JIBrkeHure Tell B peabHBIX Cpefax;

10. O6 uctopuu pazputus «Teopruu OTHOCUTEITHHOCTH.

NN N bW

llpumep 3a0anus

Jas Tekymero kouTpoJsa TK2:

Tect
Bonpoc Bapuanumuvr omeema

IIepsoe Hayano | Q=AU+A

TEPMOJIMHAMUKHA s | Q=0

HU30TEpMHUYECKOro mpomecca | Q=AU

HUMEET BU/I. Q: A

[Ipu TEIUIONPOBOJHOCTH | IEPEHOCA UMITYJIbCA U3 CIIOS B CJIOU

MIPOUCXOISIT MPOLIECCHI: TepeHoca BHYTPEHHEH SHEPTHH B OPME TEILIOThI
BBIPaBHUBAHMS CKOPOCTEH OJIHM3JIEKAIINX CIOEB
CaMOIIPOU3BOJIBHOTO BBIPABHUBAHUS KOHLEHTpPAUHU B CMECHU
ra3oB WJIM IJIOTHOCTEH B XUMHUYECKH YMCTHIX T'a3ax

Hukn KapHo — o6paTumbIii JIBYX U30XO0P M IBYX M300ap

KpyroBOH IpoIiecce, JIBYX M30TE€PM U JIBYX aauadar

COCTOSILUMHA U3: JIBYX M30TE€PM U JIBYX U30XO0P
JIBYX M30TEPM U JIBYX M300ap

OTt4er o sadboparopHoii padore (OJIP)

VYkazanus no opopMIICHHIO OTYETa K JJaOopaTopHOil paboTe.

Otuer odopMisieTcss KaXIbIM CTYICHTOM HHIWBUIYaTbHO U  JOJIKCH
coJiepKaTh: HOMEp M Ha3BaHUE padOTHI, 11€Jb padOThl, 1AaTy BBINOIHEHUS, KPATKOE
OTHCaHNe TEOPUU  HW3Y4aeMOTO  BOMNpPOCA, OCHOBHBIE  XapaKTEPUCTUKU
U3MEPHUTEIBHBIX MPUOOPOB, 3aMUCU PE3YJIBTATOB MPSAMBIX M3MEPEHUH M pPacyeToB
KOCBEHHBIX H3MEpeHUl, OPOpPMIICHHBIE B BHUE TaONMHUIIBI, TpaHUKU IMOIYISHHBIX
3aBUCHMOCTEH (ecim  TpeOyloTcs), 3aluch BBIYMCICHHWN, TNPUBOAAIINX K
OKOHYATEIbHOMY pEe3yJIbTaTy, pacueT OMIMOOK W3MEPEHWH M OKOHYATEIHHBIM
pe3ynbTaT ¢ yKazaHuEM OIMOKH U3MEPEHUS, BHIBOIBI.

Bce rpaduku gomxHBI OBITH BBITIOJHEHBI HAa MWJUTMMETPOBON Oymare. [lpu
pacuerax HEOOXOIMMO HCTIONb30BaTh eAUHUIIBI cucTembl CU.

K xaxmoit mabopatopHOii paboTe COMSPKHUTCS TEPEUCHb BOMPOCOB JUISI 3aIUTHI
1abopaTopHOI pabOTHI.



Mpumep: JlaGopatopras pa6ora OITPEJIEJIEHUE OTHOILEHUI MOJISIPHBIX
TEIJIOEMKOCTEM 'A3A METO/10M AIMABATUYECKOI'O
PACIIUPEHU A

KoHTpoJibHBIE BOIIPOCHI:

1) Kakue Buzb! Temoemkocted Bam n3BecTHbI?

2) Ot gero 3aBucuT TemnoeMKocTs ra3os? Ilouemy C, > C,?

3) KakoB ¢u3nueckuii CMbICI YHUBEPCAIBHON Ira30BOM MOCTOSSHHOM R?

4) O0OBsCHUTE U3MEHEHUE TEMIIEPATYPHI ra3a B MPOLIECCE OIbITA.

5) OOwsacHute, moyemy aauadara NpH pPACIIMPEHUU Tra3za CHaJaeT Kpyde, 4YeM
u3oTepma.

6) Uto Ha3bIBaeTCs YUCIOM cTerneHerd cBoOonbl? Kak 3aBHUCAT OT 4yHclia cTeneHen
ceobonbl C, m C,? 3Hag 7y (M3 OmbITAa), pacCYMTAITE YHUCIO CTEHEHEH CBOOOMBI
MOJIEKYJIbI BO3yXa.

Omnpoc no pasgenam (temam):

1. VYpaBHeHue cocTosiHus UaeanbHOro ra3a (ypaBHenne MenjaeneeBa-Knaneiipona);
2. 3akoH ABorajapo;

3. OCHOBHO€E ypaBHEHNE MOJIEKYJIAPHO-KUHETUIECKONU TEOPUH;

4. Cpennsia KBagpaTUYHAsI CKOPOCTb;

5. BHyTpeHHss dHeprus s IPOU3BOJIBHON MacChl m rasa,

6. Ilomnas pabGota A, coBepiiaemas razom;

7. TennoeMKOCTb;

8. IlepBoe HauamO TEPMOJANHAMUKH;

9. Paborta B ©30TEpMHUUYECKOM IPOIIECCE;

10. YpaBuenue IlyaccoHa.

Pedepar (Pdp)
Tewmsr pedepaToB:

1. CTpoeHue BellecTBa C TOUKU 3pEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH;

2. Tuddy3rnoHHBIE TPOLIECCHI B )KMBOM M HEKUBOW MPUPO/IE;

3. TenooOMEH B )KMBOI M HEKUBOW MPUPO/IE;

4. Ilpupona KanWUISApHBIX ABJIEHUN. KanuuisipHble SIBIEHUS B dKUBOM U HEKUBOU
IIPUPO/JIE;

. 3aKOHBI TEPMOANHAMHUKH U UX POJIb B pACCMOTPEHUH PABHOBECHBIX IIPOLIECCOB;

. Kpucrann, kak ¢opma cyiiecTBOBaHUSI MaTEPUH;

. CuIibl B MEXaHHUKE U MOJIEKYJIIPHOUN (PU3HKE;

. DHTpONUS, KaK PYHKIUSI COCTOSHHS CUCTEMBI;

. Teopema bonbliMana 0 paBHOMEPHOM PACHPEAEICHUU SJHEPTUHU 10 CTEIICHAM
cBOOOIBI;

10. Kimaccuueckas cratuctuka bosabiimana;

O 00 3 O\



Ilpumep 3a0amnus

Jas Tekymero kourposasa TK3:
Kountpouabnas padora (KurP)
TumoBble 3a1a9n 111 KOHTPOJILHON PabOTHI

buner 1

1.

JIBe rupu ¢ mMaccamu 2 KI' U 3 KI' COEIMHEHbI HUTBIO U MEPEKUHYTHI Yepe3 OJIOK.
HaiiTu yckopeHue, ¢ KOTOpPbIM JIBHXKYTCSI TUPU U CUJTy HaTSOKEHUSI HUTH. TpeHueM
U Maccoi 0J10Kka rpeHeopeysb.

. Uneanbnas TeroBas mamuHa KapHo coBepimaeT 3a oJuH LUK padoty 4 = 2,94

kJDK 1 OTHaeT 3a HMKI XOJOJWIbHUKY KOJIWYECTBO TEIoThl O, = 13,4 kJIxk.
Haitu k.11 1. MallmmHEL.

. Paccrossnue wmexnay 3apsgamu +8 HKn u -6 HKn paBHo 40 cM. BpluuciIuTh

HaMnpsHKEHHOCTh M TOTEHIMA MOJIsI B TOYKE, JIEXkKallle MOoCepeuHe MEXIY
3apsijiaMH.

. JIBa 3apsma mo g = 10° Kn xaxaplii Haxomsrcs Ha paccTosHuu 50 ¢M Apyr oT

npyra. Kakyro paboTy HY>XHO COBEPIIUTh, YTOOBI COMM3UTH WX JO PACCTOSHUS 5
cMm?

. Konnencarop emkocteio 2 MKk® 3apsokeH no HanpspkeHus 20 B. Kakxou 3apsin

OyZzeT Ha O0KJIaJKax 3TOro KOHJIEHCATOPa, €CJIU K HEMY MOJIKJIFOUHUTD MMapajlieTbHO
JIPYyTOM KOHAEHCATOPp E€MKOCThIO 8 MK®D, 3apssKeHHBIM A0 Hanpsikenus 32 B.
CoenvHeHbl 00KIIAIKU KOHJEHCATOPOB, UMEIOIINE PA3HOMMEHHBIC 3aPsIbI.

buner 2

1

2.

. lllap maccoit 1,5 kr kaTUTCs 0€3 CKOJBXKEHUS IO TOPU3OHTAIIBHOM TUIOCKOCTH CO

CKOPOCTBIO 5 M/c OnpeAeuTb KHHETHYECKYIO YHEPTHUIO 1Iapa.
Omnpenenute HaubOJIEE BEPOSITHYIO CKOPOCTh MOJIEKYJ T'a3a, MIOTHOCTh KOTOPOTO
npu gasnenun p = 40 kIla cocrasur 0,35 kr/m°.

. JIBa mapuka ¢ maccamu m = 0,1 T KaXJblil OJABEIICHBI B OJHON TOYKE HA HUTAX

nuHoM 20 oM kaxas. [TomydnB oAMHAKOBBIN 3apsij, MIAPUKUA PA3OILLIUCh TAK, YTO
HUTH 00pa3oBanu yroja 60°. Haiitu 3apsi Ka10ro niapuka.

. Iapuk maccoit 40 wmr, 3apsokeHHbIH 10 3apsga g = 107 Kin gsmkercs co

ckopocthio 0,1 m/c. Ha kakoe paccTOssHHME MOKET MNpPUONIU3UTHCA IIAPUK K
TIOJIOKUTEIBHOMY TOUEUHOMY 3apsny ¢; = 2 107 Ku?

. Kongencatop emkocteto C; 3apsoxkeH g0 HampsbkeHus U;= 100 B. Ilpu

NapajuleJIbHOM IOJKIIIOUEHUH 3TOr0 KOHJEHcaTopa K HesapsikeHHoMy ¢ Cr=5
MK®D, BoabTMETp MoKa3zan obuiee Hanpskenue U = 20 B. Haiitu C;.

buiner 3

l.

2.

Kakoe naBieHue co3aeT KOMIIPECCOP B KPACKOIMYJIbTE, €CIIU CTPYS >KUIKOU
KPACKH BBITEKAET U3 HETO €O cKOpocThio 20 M/c. IlnotHoCT Kpacku 800 Kr/m>,
Macca m = 10 r kucnmopojma HarpeBaeTcsi oT temmeparypbl T; = 323 K go
temneparypsl T,=423 K. Hailitu uzmeHenue sHTponuu AS, eclid HarpeBaHUE
MPOUCXOIUT U300apUUECKH.



3. Pacctositnue mexny 3apsamamu ¢g;= 180 vKn u ¢,=720 uKn paBuo 60 cm
OnpenenuTs TOYKY Ha OPSIMOM, MPOXOISALIEH uepe3 3apslibl, B KOTOPOW HY>KHO
MIOMECTUTH TPETUH 3apsijl, YTOOBI BCS CUCTEMA HAXOWJIaCh B PABHOBECHHU.

4. HaiiTy SHEPrMIO CHCTEMBI TPEX OJMHAKOBLIX TOYEYHBIX 3apsamoB mo q = 107 K,
PACITOJIOKEHHBIX B BEPIIMHAX PABHOCTOPOHHETO TPEYTOJIBHUKA CO CTOPOHOU 3 CM.

5. Ilnom@ans mIacTHH IJIOCKOrO BO3AYIIHOTO KOoHaeHcaropa 1,1 cMm? , 3a30p MexIy
HAMHM 3 MM. OHeprus 3apspKeHHOro KonzaeHcatopa 1 Mk/lk. Jlo kakoro
HaIpSHKEHUS 3apsyKeH KOHIEHCATop?

OTt4et no sadboparopuoii padore (OJIP)

VYkazanus 1o opopMIeHHUIO 0TYETa K JJabopaTopHOM padoTe.

Otuer odopmisgeTcs KaXIbIM CTYJEHTOM HWHIWMBHUIYaJIbHO U JIOJDKEH
coJiepKaTh:
HOMEp M Ha3BaHWE palOThHI, 11€Jb PaOOTHI, /1aTy BBITIOJIHEHHs, KPATKOE OINHUCAHUE
TEOPUU M3Y4Ya€MOI'0 BOIPOCA, OCHOBHBIE XAPAKTEPUCTUKU HU3MEPUTEIIbHBIX
npuOOpOB, 3amMUCH PE3yJbTATOB TNPSIMBIX H3MEPEHWH U PAacueTOB KOCBEHHBIX
U3MepeHuid, opopMIICHHBIE B BUJE TAOIHIIBI, TPAQUKU MMOTYUYEHHBIX 3aBUCUMOCTEH
(ecniu  TpeOyrOTCS), 3alUCh BBIYUCICHUN, NPUBOISAIIUX K OKOHYATEIHLHOMY
pe3yJbTary, pacyeT OIMIMOOK M3MEPEHUN M OKOHYATEIbHBIN Pe3ybTaT ¢ YKa3aHUEM
OIIMOKU U3MEPEHUSI, BHIBOIBI.

Bce rpaduku TOMKHBI OBITH BBINOJHEHBI HA MHJLTUMETpoBoi Oymare. [lpu

pacuerax He0OXO0IUMO UCIIOIL30BaTh equHUIIbI cucTeMbl CH.
K kaxmpoii ymabopaTtopHoil paboTe COIEPKUTCS TNEepedyeHb BOMPOCOB IS 3aIIUThHI
J1a60paToOpHOI PabOTHI.
IIpumep: Jlaboparopnas padora TPAJIYUPOBKA I'AJIbBAHOMETPA
KoHTposbHbIE BONIPOCHI:
1. Yto o3HavaeT nporpagyupoBaTs npuodop?
2. Chopmynupyiite mpasuia Kupxroda.
3. Crpenka rambpBaHOMETpa CTOMT Ha HYJIEBOM JEJ€HUM IuKaibl, korga R =0.
JlokakuTe 3T0, IPUMEHHUB BTOpOE mpaBmio Kupxroda.
4. Yto HY>KHO cJenaTh, YTOObl OTKJIOHUTH CTPEJIKY rajJbBaHOMETpPA 10 MPEACIbHOTO
3HAYEHMS IIKAJIbI, €CJIM OHA TyJla HE OTKJIOHUJIACh MTPU MaKCUMAaJIbHOM 3HaueHuu R?
5. I'me OyaeT HaxoauThesl cTpenka npudopa, eciu Ry = R, =0, a R # 0?7 Uto moxeT
MPOU30UTH C TraJbBaHOMETPOM B TOM ciyuae, ecinu DJIC ucToyHuKa - TOCTaTOYHO
OoJbIas BeJIMYUHA?

Omnpoc no pasagenam (temam):

1. Ilponmomxure omnpeJiereHue: «INEKTPOCTATUYECKUM oJieM
S B Ie) 80T 10 {3 S »;

2. llpomomxute onpeaeneHue: «HanpsokeHHOCTBIO — AIEKTPUYECKOTO  IMOJs
3 B 1C) 30 E 10 N S »;

3. Kak HampasieH BEKTOp HAMPSHXKEHHOCTH AJIEKTPUUECKOTO OIS ?
4. 3axon Kynona (hbopmyna u BXoasmue B Hee BETUIHHBI);



O XN

CBsI3b BEKTOPA HAIPSHKEHHOCTH E 3JIEKTPHYECKOTO MOJIS C IOTEHIHAIOM (]
DnexTpuueckuil Tok. Cuja v MI0THOCTh TOKA;

3akoH Oma (Bce BapuaHThl);

Pabora 1 MmoutHoCTh TOKa. 3akoH Jxoyins-Jlenia;

1-e u 2-e npaBuia Kupxroda ass pa3BeTBICHHBIX LEMEH;

Pedepar (Pdp)
Temsbl pedepaTos:

1
2.
3.
4
5

=N o

9.

DJIEKTPUUECKUE SIBIICHUS B IPUPOJIE;

HcTouHrKYM TOKA 1 ralbBaHUYECKUE PJIEMEHTBIL;

Teopus MakcBenia v ee BIUSIHUE HA pa3BUTHE (DU3UKH;

N3oTponHble 1 aHU30TPOIHBIE TUATIEKTPUKU. CErHETORIEKTPUKY;

[IpoBonHuku. SIBiaeHHME SJIEKTPOCTAaTHUYECKOW HHAYKUMU. Pacnpenenenue
U30BITOYHOTO 3apsijia B 3apsSHKEHHOM MPOBOAHUKE. DKpaHbl. 3a3eMJICHUE;
OcCHOBHBIE 3aKOHBI TOCTOSIHHOT'O TOKA;

Tox mpoBoaumocTy B MeTtaiiax. OCHOBBI KJIACCUYECKOW AJIEKTPOHHON TEOpuu
AIEKTPONIPOBOAUMOCTH METAJIIOB;

3akon J[xoyns-Jlenna B nuddepeHnnanbHoi U UHTETpaibHOU dopmax. 3aKkoH
Bunemana-®panua;

CBepXIpOBOIMMOCTb;

10.25exkTpudecKknil TOK B rasax. JIEKTPONPOBOAHOCTh Ta30B. MOHM3aIMa MOJEKYI

razos. HecaMocCTOSTEIbHBIA Ta30BbIN pas3pAai. YnapHa;I HOHHM3alluA T1a30B.
CaMOCTOSTENbHBIN ra30BbIN pa3psaa U €ro THUIIBL. Fa3opa3pﬂnHa51 Iia3ma.

Ilpumep 3a0anus

Jusa Trekymero kourpoJs TK4:
Tect

Bonpoc Bapuanumuvr omeema

NHAyKIMOHHBIA TOK — TOK, | BpPALIAETCs B JIIEKTPUUYECKOM T10JIE
BO3HUKAIOIINI B 3aMKHYTOM | HAXOJWUTCS B MATHUTHOM I10JIE
NPOBOAAIICM KOHTYPEC, C€CIH | HAXOAUTCs B IEPEMCHHOM MAarHUTHOM I10JIC
KOHTYDP: HaXOAUTCH B JIEKTPUYECKOM I10J1€

MarHuTHBIE TOTOK qepes3 | onpeacadaCTCsa TOKaAMU, ICPECCKAIOIMMU TOBCPXHOCTH
ITPOU3BOJIBHO 3aMKHYTYIO | onIipeacirsiCTCa BHYTPCHHUMH KPYTOBBIMHU TOKaMHU

IMOBCPXHOCTh: onpeacIACTCA BHCIIHUMHA TOKaMH
PaBEH HYIIIO

Hampagiienue cubl, ITPABOr0 BHHTA

JEHUCTBYIOIIEH HA TOK CO OypaBuHKa

CTOPOHBI MATHUTHOT'O TOJISI JIEBOM PYKH
HaXOAUTCA IO IIPABUILY: MPaBOM pYKH




OTt4et no sadoparophoii padore (OJIP)

VYkazaaus o opopMIICHHIO OTYETa K JJabopaTopHOit padore.

Otuer odopmiseTcs KaXIbIM CTYJSCHTOM WHIWBHIYAIbHO U JIOJDKCH
COJICPKATh:
HOMEp M Ha3BaHWE pPalOTHI, IEJb PadOTHI, /ATy BBITTOJHEHHS, KPATKOE OIHUCAHUE
TEOpUH W3Y4aeMOTO BOIPOCA, OCHOBHBIC XapPAKTEPUCTUKH H3MEPHUTEIbHBIX
npuOOpOB, 3aMUCH PE3yJbTATOB TNPSIMBIX H3MEPEHWH W PAacueTOB KOCBEHHBIX
U3MepeHU, opOopMIICHHBIC B BUJE TAOIHIIBI, TPa)UKHU MOTYUYEHHBIX 3aBUCUMOCTEH
(ecmn  TpeOyrOTCS), 3alUCh BBIYUCICHUHN, MPUBOASAIIMX K OKOHYATEIHLHOMY
pe3yibTaTy, pacdyeT OMMOOK U3MEPECHUM M OKOHYATEIBHBIM PE3yJIbTaT C yKa3aHUEM
OIIKUOKH U3MEPEHUSI, BHIBOJIBI.

Bce rpaduku nomKHBI OBITH BBINIOJHEHBI HA MILTUMETpoBoil Oymare. [Ipu
pacdeTax He0OXOAMMO UCIIONb30BaTh eAUHUIILI cucTeMbl CH.
K xaxmoit maGopatopHoii paboTe COMEPKHUTCS TEPEUCHb BOMPOCOB JUISI 3aIUTHI
1abopaTopHOU paboTHI.
Mpumep: JlaGopatopuas paGora OIIPEJIEJIEHME T'OPM3OHTAJIBHOM
COCTABJIAIONIEN WHIAYKIIMU MATHUTHOI'O TIOJ 3EMJIM U
IMEPEBOJHOI'O MHOXUWTEJIA TAHI'EHC-I'AJIbBAHOMETPA

KoHTpoJbHBIE BOIIPOCHI.

1. YUTo Takoe MHAYKIHSI MAarHUTHOTO MO ?

2. Ilouemy MarHMTHasi CTpENKa OTKIOHSAETCS NPU NPOIYCKAaHUHW TOKAa Yepes3
KaTyILIKY?

3. Jlns yero B Hauaie pabOThl HEOOXOAMMO YCTAaHOBUTH KaTyIIKy TaHT€HC-
raJIbBaHOMETPA B IJIOCKOCTU MAarHUTHOI'O MepuauaHa 3eMiun’?

4. Kak HarpaBjI€HO MAarHATHOE T10JI€ B LIEHTPE KPYTrOBOr0 MPOBOAHUKA C TOKOM?

5. Ilouemy HampaBJI€HHE OTKJIOHEHHUS CTPEJIIKM MEHSETCA IPU HM3MEHEHUU
MOJIIPHOCTHU TOKA KaTYIIKH?

Omnpoc no pasgenam (temam):

1. Tlo xakoMy MpaBWIy HaXOAMUTCS HAMpaBJICHUE BEKTOPAa MHAYKIMM MAarHUTHOTO
noJjsa?

2. Cwuna Amnepa. [To kakoMy ITpaBHITy HAXOJUTCS HAIIPABICHHUE CWIIBI AMrepa?

3. 3akon bwuo-Casapa-Jlammaca. CBsi3p HanpsHKEHHOCTH MArHUTHOIO TIOJNS  C
MarHUTHOM MHIYKLHEH.

4. MarnauTthsiil notok. Teopema ["aycca 111 MAarHUTHOTO MOJIS;

5. Cuna Jlopenua. 1o kakomy npaBiily HAXOAUTCS HAIpaBJIeHUE CUibl JIopeHna?

6. 3aKoH 3JeKTpoOMarHuTHOW MHAyKunu Papanes;

7. CamouHaykuusi. UHIyKTUBHOCTB;

8. DHeprus MarHUTHOTO TOJIS;

9. VYpaBHeHuss MakcBemna Juisl 3JIEKTPOMAarHUTHOro mnois (auddepeHunanbHas u

WHTErpalibHbIE ()OPMBI);
10. KoneGatenbHblil kouTyp. @opmyna Tomcona.



Pedepar (Pdp)
Tewmsr pedepaTos:

[S—

10.

YckopuTenu 3apsKeHHbIX YacTull. MarneTpoH. Macc-CrieKTpOoCKOus;

3aKOH MOJHOr0 TOKa U ero npuMeHenue. Teopema ['aycca 111 MAarHUTHOTO TTOJIS;
Tunbel MarHeTUKoOB: JHMa- W napa- MarHeTUku. COOTHOLICHHE MEXIY
MOSABJICHUSIMU JIHA- U TIApa-MArHUTHBIX CBOMCTB BELIECTBA;

@eppomarnmetnzM. Touka Kropu. Maruuteeld  ructepesuc. IlpuMeneHus
dbeppoOMarHeTUKOB;

KBantoBas  mpupona  deppomarHeTusma. MexaHM3M  HaMarHUYHUBAHUS
beppoMarHeTka;

SIBneHHE HNEKTPOMArHUTHOM WHAYKUMU: 3.4.Cc. MHAyKuuu. IIpaBuno Jlenna.
OCHOBHOI 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIMH (3aKoH Papaznes-Jlenua.);
OnexkTpudyeckuid  KoneOaTenbHbI  KOHTYp. CB0OOOJHBIE  KOJeOaHUs B
3JIEKTPUYECKOM KOHTYPE;

[lepeMEHHBIN SJIEKTPUYECKUM TOK. XapaKTEPUCTUKU TNEPEMEH-HOTO TOKa.
MOIIHOCTh TOKA;

BonHoBoe ypaBHEHHE ANl 3IEKTPOMArHUTHON BOJHBL. OOBEMHasl IMIOTHOCTH
OHEPI'UH NIEKTPOMArHuTHOrO nojs. I[lotok snepruun. Bexrop IloiinTHHTa;

[[Ikana »7IEKTPOMArHUTHBIX BOJH. PaguoyacTOTHBIM W ONTHUYECKUN JUana3oH
3JIEKTPOMArHUTHBIX BOJIH.

llpumep 3a0anus

s Tekymero kouTpoJas TKS:

Tect

Bonpoc Bapuanumuvr omeema

Yroa Mexay MI0CKOCTIMU
IPOIyCKaHUs JBYX | yBEJIMYUTCS B 2 pas3a
MOJISIPU3aTOPOB  paBeH 45°.
Ecnu yron ysemuuuts B 2
paza, TO UWHTEHCHUBHOCTH
CBETa, MPOILEIIIEr0 4Yepes3
o0a monsipuzaTopa

YMEHBIIUTCS B 4 paza
CTaHET PaBHOM HYJIIO
YMEHBILIUTCS B 2 pa3a

Yron magenus usyda Ha | 0,71. (OTBeT yka3aTh ¢ TOUHOCTBIO 1O COTBIX)
IpaHuIly JABYX Cpel paBeH
45°,
60°,
OTHOCHUTEIIBHBIM I10KAa3aTellb
IPEIOMIJIEHUS] COCTABIISIET

yroa NpeaoMJIeHUs -
npu 3TOM

IIpu nepexone ceera u3 HalpaBJICHUE PACIIPOCTPAHEHHUS
BaKkyyMa (BO31yX) B KaKyto- CKOPOCTb pacIPOCTPaHECHUS

100 ONTHYECKH JUTMHA BOJIHEI

NpO3pavyHyIo cpeny (BoLy, 4acToTa KOJIEOAHUHA B CBETOBOM BOJIHE

CTEKJIO) OCTaeTCs
HEW3MEHHOM. ..




OTt4et no sadoparophoii padore (OJIP)

VYkazaaus 1o opopMIICHHIO OTYETa K Ja00opaTopHOi padoTe.

Otuer odopmiseTcs KaXIbIM CTYJSCHTOM WHIWBHIYAIbHO U  JIOJDKCH
COZIEPKATh:
HOMEp M Ha3BaHHWE PadOThHI, IeJIb PadOThI, AaTy BBINIOTHEHUS, KPATKOE OIMUCAHUE
TEOPUH HM3Y4aeMOro BONPOCA, OCHOBHBIC XApPAKTEPUCTUKU HU3MEPUTEIIbHBIX
npuOOpOB, 3allUCU PE3YJbTATOB MPSIMBIX H3MEPEHUM M PACUETOB KOCBEHHBIX
u3MepeHui, opopMIIeHHbIE B BHUJI€ TaOIUIbI, rpadUKu MOJYYEHHBIX 3aBUCUMOCTEM
(eciu  TpeOyrOTCS), 3alMUCh BBIYUCICHUN, NPUBOIAIIUX K OKOHYATEIHBHOMY
pe3yibTaTy, pacyeT OMOOK U3MEPEHUN U OKOHYATEIbHBIM pe3yJbTaT C yKa3aHUEM
OIIKUOKHU U3MEPEHUSI, BHIBOJIBI.

Bce rpaduku 1omKHBI OBITH BBITIOJHEHBI HAa MILTUMETpoBoil Oymare. [lpu
pacdeTax He0OXOAMMO HCIIONB30BaATh eUHUIIBI cucTeMbl CH.
K xaxmoit mabopatopHoii paboTe COMEPKHUTCS TEPEUYCHb BOMPOCOB JUISI 3aIUTHI
1abopaTopHOU pabOTHI.
IIpumep: Jlabopatopuas padbora [IPOBEPKA 3AKOHA MAJIFOCA

KoHTpobHBIE BONIPOCHI.

1. Kako# cBeT Ha3bIBAETCS IIIOCKONOJISIPU30BAHHBIM?

2. B 4eM COCTOMT SIBJI€HUE IBOMHOIO JIyYEIPEIOMIICHUSA?

3. Uro Takoe onrhyeckas ocb? Kakue IUIOCKOCTM B KPHUCTAUIE Ha3bIBAKOTCA
TJIaBHBIMU?

4. ChopmynupyiiTe 3aKOHBI MOJISIPU3AIUH.

5. Ykaxure crioco0bl NOSy4YEHUs NOJISIPU30BAaHHOIO CBETA.

Omnpoc no pasagenam (Temam):

1. EcrecTBEHHBIN U MOJISPU30BAHHBIN CBET;
2. 3akon Mamoca. 3akon bprocrepa (popmybl);
3. UnTepdepentus, ycnoBrue nHTEpGEPEHITMOHHBIX MAKCUMYMOB;
4. Iudpaxuus. YcioBue 1upakiiMOHHBIX MAKCUMYMOB;
5. Jlucniepcus u ee NposBICHUS;
6. TenoBoe nu3nydeHue.

7. AGCOIOTHO YE€pPHOE TEJIO.

8. 3akon Credana-bonbiiMana.

9. 3akoH cMmenieHus BruHa.

10. ®otoaddext. YpaBHeHHe DiHINITEHA )11 BHENTHEro ¢poTodddekxTa.

Pedepat (Pdp)
Tewmsi pedepaToB:

1. Tlomocwr paBuo#t Tommunbl. Konbeiia Hetorona. [IpuMenenne maTepdepeHnu B
TEXHUKE.
2. Jncnepcuonnslii ciekTp. [Ipumenenune qucnepcun.



W

= 0 %5

[Tonsipu3anus cBeTa IpHU €ro OTPaKEHUU U MPEIOMIICHUH.

[TonmHoe (BHyTpeHHee) oTpaxkeHue cBera. [IpenenbHbIl  yrojl MOJHOIO
oTpaxkeHusi. CBETOBO/BL.

Bpamenne mmockoctn nosspuzanuu.  [lomsipumerpus.  [Ipumenenue wu
HCITOJIb30BAaHUE NOJIAPU3ALIMY B HAPOJHOM XO3MCTBE.

[Ipumenenune BHemHero Gporoaddhexra B TEXHUKE.

BuyTtpennuit (poTo3ppext u ero npuMeHeHus.

HaBnenue cBeta. KBantoBoe 00bsCHEHHE JaBJIE€HUS CBETA.

®otordpdexT B nomynpoBogHukax. dpdexr Hembepa.

. HO.HS[pI/ISaLII/ISI IIpHU IPOXOXKIACHHUHU CBETAa 4YCPC3 HCKOTOPBLIC KPHCTAJIBIL. 3aKoH

Mautroca.

Ilpumep 3a0anus

Jusa Trekymero kourpoJs TK6:

TunoBsie 3a1auu JJ1sI KOHTPOJIBHOU PaOOTHI.

buner 1

1.

4,

HaiiT MarHuTHBIN MOTOK Yepe3 IJIONIaJb MONEPEYHOro CeUeHUs KaTymku (0e3
CeplIeYHUKA), UMEIOUIEH Ha Ka)XJOM CaHTUMETpPE JJIMHBI N = 8 BUTKOB. Paauyc
coJieHOMIa » = 2 CM, CHJIa TOKa B HeM [ = 2A.

ITyyok Genoro cBera magacT HOPMAJIBbHO HA CTEKJISIHHYIO TUIACTHUHKY, TOJIIIMHA
kotopoit d=0,4mkm. Ilokazatens mnpenomiieHust crekiaa n=1,5. Kakue qiuHbI
BOJIH, JIeKallMe B Ipeiaenax BuauMmoro cmekrpa (or 4-10% go 7-10% mm),
YCUJIMBAIOTCS B OTPAKCHHOM ITydke? YacTuiia HaXouTcs B MOTEHIIUAIBHON sSIME
MIUPUHOMN / ¢ OECKOHEYHO BBICOKMMHU CTEHKAMH B OCHOBHOM COCTOsSIHMU. Haiitu
BEPOSATHOCThH HAXOXKIECHMS YacTUIIbI B uHTepBane [/4 £ x £1/2.

HaiiTu mnosiHyt0 3HEPrur0, MOMEHT HMIIYJbCAa B3JIEKTPOHA U €ro BO3MOXKHbBIC
IIPOEKITNH B BO30YKJIEHHOM COCTOSIHUU 3d B aToMe BOAOPO/Ia.

Haiitu nedekt Macc, SHEPTHIO CBS3H H YACIbHYIO SHEPTHIO CBSI3U Spa a30Ta.

buner 2

1.

JIBe KarTymikd HaMOTaHbl Ha OOmMMA cepAedyHWK. HalTu uX B3aWMHYIO
MHJYKTUBHOCTB, €CJIM IIPU CKOPOCTU M3MEHEHUM CUJIbl TOKAa B MEPBOM KaTyILIKe
dl/dt = 3A/c Bo BTOpO# Karyuike nHAyKTuBHOCTH nHAyuupyercs C e;»= 0,3B.
Brruncnuth paguycel NMEpBbIX OATH 30H OpeHens s Ciydas IJIOCKOW BOJHBI.
Paccrosinue OT BOJTHOBOIM MOBEPXHOCTH 10 TOUYKM HaOMt0JeHusl paBHO 1M. JlyinHa
BOJIHBI A=5-10"M. @oton ¢ sueprueii 0,51 MaB B pe3ynbraTe KOMITOHOBCKOIO
paccestHust OTKiIOHMICA Ha yron 180° .Onpenenutsh D010 SHEPTUHM B HPOLEHTAX,
OCTaBIIYIOCS Y PACCEIHHOTO (POTOHA.

HaliTn monHyro SHEpPrui0 M MOMEHT HMITyJbCa 3JIEKTPOHA B BO30YKIEHHOM
COCTOSIHUU 3p B aTOME BOAOpOA.

Haiitu sHepruto u uuHY BOJHBI ()OTOHA, HCIYCKAEMOTO IMPH IEPEXOe
AJIEKTPOHA B aTOME BOJAOPO/Ia CO BTOPOT0 IHEPTETUUECKOTO YPOBHS Ha MEPBBIiA.

buner 3



1. Hanpsik€eHHOCTh MarHWTHOTO IOJISI B LIEHTPE KPYTrOBOTO BHUTKAa C MarHUTHBIM
MOMEHTOM p,=1,5 Am> pasna 150 A/m. Onpenenure: 1) paguyc BUTKa; 2) CHILy
TOKa B BUTKE.

2. CKONBbKO MTPUXOB Ha 1MM IIUHBI UMeeT TUdpaKIIMOHHAS PEIIETKA, €CIU 3eJICHAs
manus pryH (A=5461A) B cnekTpe mepBoro mopsuka HabGIIOAAETCS IO YIIOM
0,33 paguan?

3. Vron paccesnus ¢ortona ¢ sHepruei 1,2 MbB Ha cBoGomHOM 3nektpone 60
Haiitu sHepruto paccesHHOTo (pOTOHA U 3TIEKTPOHA OTJAUH.

4. 3a kakoe BpeMs pacnazercsi 1/4 HayaJbHOTO KOJUYECTBA siIep PaAUOAKTHUBHOIO
HYKJIMJA, €CJIY NIepUoI nojrypacnaaa 24 yaca?

OTt4et nmo sadboparopnoii padore (OJIP)

VYkazanus 1o opopMIeHHUIO 0TYETa K JJabopaTopHOM padoTe.

Otuer odopmiseTcs KaXIbIM CTYJEHTOM WHIWMBHUIYAIbHO U JIOJDKEH
COJIEPIKaTh:
HOMEp W Ha3BaHWE palOTHI, 1EJb PaOOTHI, /1aTy BBITIOJIHEHHS, KPATKOE OIHUCAHUE
TEOPUH W3Y4aeMOTO BOIPOCA, OCHOBHBIC XaAPAKTEPUCTUKH H3MEPHUTEIBHBIX
npuOOpOB, 3amMUCH PE3yJIbTATOB TPSIMBIX HM3MEPEHUH UM PACUETOB KOCBEHHBIX
U3MepeHuid, opopMIICHHBIC B BUJE TAOIHIILI, TPA)UKHU MMOTYUYEHHBIX 3aBUCUMOCTEH
(ecmu  TpeOyrOTCS), 3amUCh BBIYUCICHUHN, TMPUBOASAIIMX K OKOHYATEIHLHOMY
pe3yibTaTy, pacyeT OMMOOK U3MEPEHUH M OKOHYATEIBHBIA PE3ybTaT C yKa3aHHUEM
OIMOKH U3MEPEHUS, BHIBOJIBI.

Bce rpaduku TOJDKHBI OBITH BBITIOJHEHBI HAa MIULTUMETpoBoi Oymare. Ilpu

pacderax HEOOXOIMMO HCIIONB30BaTh eAUHUIIBI cucTemMbl CU.
K kaxmoit mabopaTopHOil paboTe CONEPKHUTCS IMEpPEUYCeHb BOIMPOCOB IS 3allUTHI
1abopaTopHOI PabOTHI.
Mpumep: JTaGoparopuas pa6ora BHEIITHUN ®OTODDPEKT
KonTpoJibHbIE BONIPOCHI

1. Yro Takoe ¢poton? Hammmmre hopMyssl €ro XapaKTepUCTHK;

2. atite hopmyaupoBKy BHEITHETO GoTodDPeKTa;

3. Yro npoucxoaut ¢ GOTOHOM, NaAAIOUIMM Ha TPaHUIly METAJLIa;

4. YTo npoOUCXOIUT C DJIEKTPOHOM B METaUl€ IOCJIE€ €ro B3auMOJACHCTBUS C
dboToHOM?

5. YUto Ha3bIBaeTcs paboToit Beixona? Uss 3T0 XapakTepucTuka?

6. [laiite onpeaenenue KpacHou rpanuibl Gpotodddexra;

7. UTO Takoe TOK HaChIICHUs?

8. 1715 4ero Hy>KHO 3aIuparollee HanpsiKeHue?

Omnpoc no pasagenam (Temam)
1. Yro takoe BonHbI e bpoiinsa?

2. Dddext Komnrona. PaccesHHblil pOTOH U AIEKTPOH OTAAYU?
3. TyuunenbnsbIit 3QPexT;



4. CrpoeHue aTroMa BOJIOPOJia. DHEPTETUUECKUE YPOBHU;
5. bo3onbl 1 DepMUOHBI — YTO K HUM OTHOCHUTCSA?

6. Ilocrynatel bopa;

7. DNEeKTpOHHAs U JbIpOYHas MPOBOJUMOCTb;

8. CBoiicTBa aTOMHOTIO S/APA;

9. Ilepuon nmomypacmnana. YpaBHeHUs 0- U [B-pacmayios;
10. ledext macchl.

Pedepar (Pdp)
Temsbl pedepaTos:

O¢pdexT BaBunosa-YepeHkoBa 1 €ro IpuMEHEHUE B SAEPHON (PU3UKE;

K ncropun otkpeitus a3 dpexra Komnrona;

SIBnenue ceepxnpoBoaumoctu u 3¢ dext Kynepa;

Judpakiusi peHTTeHOBCKUX JIydeld U €€ NMPUMEHEHHE B PEHTT€HOCTPYKTYpPHOM
aHAJIN3€ U PEHTTEHOBCKON CIIEKTPOCKOINY;

5. Tonorpadus — HICTOPUS OTKPHITUS U €€ TPUMEHEHUE;

6. lnepHblii MATHUTHBIM PE30HAHC U €r0 IPUMEHEHNE B TEXHUKE;

7. IIpoOnemsl a1epHOM SJHEPTETUKN HA COBPEMEHHOM 3TaIle;
8

9.

1

=

ATOMHAas U iAE€pHAs SHEPreETUKA CETOIHA U 3aBTPA;
SnepHble peakuuy B HAYKE U TEXHUKE;
0. [TpoGseMbl TEPMOSAIEPHOTO CUHTE3A.

IIpome:xxyTounas arrecranus OMI1:
Bomnpocs k 3k3ameny (1 cemecTp)

Cucrema orcuera. CKOpOCTb.

Y CKOpEHHUE U €0 COCTABIISIONIKE.

VYTI10Bast CKOPOCTh M YIJIOBOE YCKOPEHHE.

3akonbl HetoTOHA.

Heuneprmanbsubie cuctemsl oTcuyeTa. CUIlbl UHEPIUU.

3aKOH COXpAaHEHUS UMITYJIbCA.

Pabota cubl.

KoncepBaTuBHbie cuiibl. [loTeHIIManbHas SHEPTHUs.

3aKOH COXpAaHEHUS MTOJTHON MEXaHUYECKOW SHEPTUU.

10. Teopema llreitHepa.

11. Kunernueckas 3HEpTHs BpallarolIerocs Tena.

12. OcHOBHOW 3aKOH IMHAMUKH BPAIIaTEIbHOTO JBUKECHHUS.

13. 3akoH coxpaHEHUs MOMEHTa UMITYJIbCa.

14. YpaBHeHHE COCTOSAHUS UJI€ATBLHOIO rasa.

15. OcHOBHOE ypaBHEHUE MOJIEKYISPHO-KUHETUYECKOM TEOPUU UACATbHBIX Ta30B.
16. 3akon MakcBeia 0 pacpeAeIeHUU 0 CKOPOCTSIM TEIJIOBOTO JIBHXKEHUSI.

17. Cpennee unciao CTOIKHOBEHHUI U CpeIHAS JUIMHA CBOOOAHOTO MpoOera MOJIEKyI.
18. BHYTpeHHsIs S3HEPTUS CUCTEMBL.

19. Pabora ra3a npu ero pacivpeHuu.
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20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

IIepBoe HaUanO TEPMOAMHAMMUKY U €r0 IPUMEHEHUE K U30IIPOIIECCaM.
TennoeMKoCTh H1€aJIbHOTO Ta3a.

Kpyrogoii npotuiecc (LuKi).

[Mukn Kapno.

DNEeKTpUYECKUN 3aps/l. 3aKOH COXPAHEHMS SJIEKTPUUYECKOTO 3aps/a.
B3anmopneiictBue 3apsaoB. 3akoH Kymnona.

DnekTpudeckoe nose. HanpsokeHHOCTH 1moss.

DIJIEKTPUYECKHUI JUTIONb.

[Torok BekTOpa HanpsibkeHHOCTH. Teopema OcTtporpaackoro-I'aycca.
[ToTeHmman snexkTpudeckoro noss. Pabora no nepemenieHuo 3apsia.
DIIEKTPUYECKOE TTOJIE B AUIIEKTPHUKE.

[IpoBOAHUKH B AneKTpuyeckoM nojie. EMkocTs. KoHaeHcaTopsl.
DHeprus 3JIEeKTPOCTATHYECKOTO MOJIS.

Qnektpudeckuii Tok. Cujia ¥ IIOTHOCTh TOKA.

3akoH OmMa 1J11 OJJHOPOIHOTO MPOBOIHUKA.

CTOpOHHME CHUJIBI.

3akoH Oma 1y HEOAHOPOJIHOI'O y4aCTKa LENH.

Pabora u MmoutHoCTh TOKA. 3akoH [[xoyns-JleHia.

[TpaBuna Kupxroda aig pa3BeTBICHHBIX LENEH.

TunoBblie 3agaun

1.

MaxoBuk Bpamaercst ¢ yriaoBoit ckopoctbio 180 06/MuH. C HEKOTOPOr0O MOMEHTA
BPEMEHHU OH Hayall TOPMO3MTHCS C YIIOBBIM yCKOpeHueM 3 pau/c’. Yepes kakoe
BpeMs oH octaHoBHTCS? Kakoe 4rcio 000pOTOB OH MPHU 3TOM COBEPIIUT?

. Temo maccoii 4 Kr U3 COCTOSHHS IIOKOS HAUYMHACT CKOJIB3UTh IO HAKJIOHHOM

TUTOCKOCTH BBICOTOM 0.5 M ¥ JUIMHOW | M M MPOXOJHUT K OCHOBAaHWIO HAKIIOHHOU
TJIOCKOCTH CO CKOPOCTHIO 2,5 m/c. HaliTu koapuiueHT TpeHus Tena o mioCKOCTh
¥ KOJIMYECTBO TEIUIOTHI, MOJTYYEHHON MpU TPEHUU

. B 6amnone maxoautcs ras mpu temmnepatype 17 °C. Bo ckoabko pa3 yMEHBIIUTCS

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

. B 3akpeiToM cocyne od0beMom 25 11 Haxoautcs 60 r kucinopoga u 300 r aprosa .

Jasnenne cmecu 0,5 MIIa. Halitn TeMniepatypy 1 MOJISIPHYIO MAacCy M IUNIOTHOCTB
CMECH.

. IByXaTOMHBIH a3 B KOJIMYECTBE 2 MOJIb HarpeBaroT MpHU MOCTOSSHHOM O00OBeMeE 0

temriepaTypbl 289 K. onpeneiauTs KOIMYECTBO TEIJIOTHI, KOTOPOE HEOOXOAMMO
COOOILIUTH ra3zy, 4TOObl YBEIUYUTD €0 AaBJICHUE B 3 pa3a.

. IByxaroMmHOMYy Ta3y cooOmeHo KkojguuectBo TemioTel 2,093 x/Ix. Ta3

pacmmpsiercst uzobapuyecku. Haiitu paboty pacimpenus raza

. JIBa OQWMHAKOBBIX 3apsHKEHHBIX IIIApUKa, PACIOJIOKEHHBIE Ha PaCCTOSHUU

r=0,2 M, B3aumoeicTBytoT ¢ cuioit 1 MkH. Jlo kakoro moreHnuan€a 3apsKeHbI
HIapuKH, eciiv ux guamerpel D = 1 cm?

. Konnencarop emkocteio 4 Mk® 3apsokeH o HanpsbkeHus 10 B. Kakoit 3apsn

6YI[€T Ha O6KJI&I[K3X 9TOro KOHACHCATOpPA, €CJIM K HEMY IapaJlJICIIbHO ITOJAKIIIOYNUTH



JIpPYroil KOHAEHCATOp €MKOCThi0 6 MK®D, 3apspKeHHbI n0 Hamnpsbkenus 20 B ?
CoennHeHbl 00KJIAJKN KOHIECHCATOPOB, MMEIOINE OJTHOMMEHHBIE 3aPSIbl.

9. BonbT™MeETp, MOAKITIOUECHHBIM K UCTOUYHHKY TokKa ¢ DJIC =120 B u BHyTpeHHUM
conporuBienueM r =500 Owm, mnokaseiBaeT 118 B. Haiitu BHyTpeHHEe
CONPOTHUBJIEHUE BOJBTMETPA.

10. Akkymysiatop ¢ BHyTpeHHUM conpoTuiieHueM 1= 0,08 Om npu toke [, = 4 A

OTAAET BO BHEIIHIOIO 1IEMb MOITHOCTH P; = 8 BT. Kakyto MOITHOCTH OTAAET OH BO
BHEIIIHIOKO 11enb ITpu Toke [, = 6 A?

IIpomexyTounast arrectauuss OM2:
Bomnpocs! k 3k3amMeny (2 cemecTp)

MaruutHoe nojue. BekTop HHAYKIMA MArHUTHOTO TIOJISL.

Cuibl AMmriepa.

3akon buo-Caapa-Jlannaca. Hanps>keHHOCTh MArHUTHOTO TOJISI.
3aKOH MOJHOr0 TOKA JJI MArHUTHOTO MOJISl B BAKYYME.

Maruutssii notok. Teopema ["aycca mjit MAarHUTHOTO TTOJISL.

Cuna Jlopenria.

SBnenne Xomna.

SIBneHuE 3JIEeKTPOMAarHUTHOW UHYKUHUU.

Camounaykuusi. UHIyKTUBHOCTD.

DHeprusi MarHUTHOTO TOJISL.

MarHuTHble MOMEHTBI AaTOMOB.

MarHuTtHOE 1oJ€e B BEIIECTBE.

HanpsixkeHHOCTh MAarHuTHOTO HOJIAL. OtHocuTenpHas MarHuTHas
MPOHUIIAEMOCTb.

14. OcHoBbl Teopun MakcBeiia 1Jisl 3JIEKTPOMarHuTHOTO TOJIS.

15. KomnebarenbHbIN KOHTYP.

16. CBoOoanble He3aTyXaroUMe KOJeOaHus.

17. CBoOomHBIE 3aTyXaroIIHe KOJICOAHNS.

18. BoisiHOBBIE TPOLIECCHI.

19. DnekTpoMarHUTHBIE BOJHBI.

20. DHeprus 3JIEeKTPOMarHUTHBIX BOJIH.

21. CBeToBbIC BOJIHBI.

22. Wutepdepenius cBETOBBIX BOIH. KOrepeHTHOCTh U €€ OCYIIECTBIEHUE.
23. Judpaxuus ceera. [Ipunnun [Noitrenca-®Openens. Merox 3o Openens.
24. Jludpaxuus Ha KPYTIOM OTBEPCTUU U JIUCKE.

25. ®otoaddexr.

26. Macca u umnynbc ¢hoToHa. JIBOMCTBEHHAs! TPUPOJIa CBETA.

27. JIBoiicTBEeHHAs! KOPIYCKYJISIPHO-BOJIHOBAS MIPUPOJIa MUKPOOOBHEKTOB.
28. BepoaTHOCTHBIN cMBICT BOJIH Ae bpoits.

29. CoOTHOUIEHUE HEONPEEICHHOCTEN.

30. VYpasuenue lllpeaunrepa.

31. TynnenbHBIN 3G (DeEKT.

32. Atom BOJOpOAA.

WA R W=
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33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

MexaHn4eCcKruil 1 MarHUTHBIA MOMEHTBI JIEKTPOHA B aTOME.

[IpuHIHMT TOXKIECTBEHHOCTH MUKpoUYacThIl. bo30HbI 1 (hepMUOHEI.
[ToHsiTHE O KBAaHTOBBIX CTaTUCTUKaX bo3e-DitHimTeliHa 1 @epmu-Jlupaka.
DNEeKTPOHHO-IBIPOYHOMN EPEXOI.

OcHOBHbIE CBOMCTBA U CTPOCHUE S/Ipa.

OHeprus CBA3M SAED.

S nepHble CHIIBL.

SnepHble peakuuu. LlenHou nponece AeeHus sauep.

TepMosiiepHBIE pEaKIUU.

PannoakTUBHOCTS.

Tunosble 3ala4M K IK3aMeEHy

1.

9.

10

MarHuTHbI TOTOK Y€pe3 3aMKHYThI NPOBOAHMK comnpoTtuBieHnem 0,5 Owm
paBHOMepHO yBenuuuics ¢ 4 BO nmo 12 B6. Kakoil 3apsa mnpomien uepes
MOINIEPEYHOE CEYEHNE MPOBOJHUKA?

. OnexktpoH ¢ sHepruer 300 3B nBMXKETCA NEPNEHAUKYISPHO JMHUSAM HHIYKIHAH

MarHuTHOTO MoJig ¢ HanpsbkeHHOCThI0 H =465 A/m. Onpenenuts cuny JlopeHua,
CKOPOCTb U PAInyC TPACKTOPUH AJIEKTPOHA.

. IInockoBeinykias JuH3a ¢ R =4 M BBINYKJIOH CTOPOHOM JICKUT HA CTEKJISTHHOM

IIJ1aCTHUHC. OHpGI[eJII/ITB JJIMHY BOJIHBI ITAJarOmero CBETa, C€CIIN PaInuycC IIATOIO
CBCTJIOI'O KOJIblld B OTPAXCHHOM CBCTC paBCH 3 MMm.

. Onpenenuth paauyc nsATod 30H6I OpeHens, eciau paguyc BTopoil 30Hbl DpeHens

JUISL TIZIOCKOTO BOJTHOBOT'O (bPOHTA 2 MM.

. DHEpreTHYecKas CBETUMOCTH 4epHOro tena Re = 10 kBr/m? . onpenenurs minHy

BOJIHBI, COOTBCTCTBYIOIIYIO MaKCUMyMYy CHCKTpaHbHOﬁ IIJIIOTHOCTHU
SHCpFCTI/I‘{eCKOﬁ CBCTHMOCTH 3TOr0O TCiIa.

. Kakoe xomuuectBo sHeprum ¢ 1 cM? moBepXHOCTH 3a 1 ¢ U3IyYaeT YepHOE TEIO,

€CJIM U3BECTHO, YTO MAKCUMaJbHAs CIEKTPAIbHAS IJIOTHOCTh €r0 SHEPreTUYECKOU
CBETUMOCTH MIPUXOJUTCS HA JUIMHY BOJIHBI 484 HM?

. Kanmuii ocemaercst ceetom ¢ ainuHoil BostHBI 400 HM. OnpenenuTs HauMEHbIIEe

3a/Iep’KUBAIOIIECE HAMpsDKEHUE, Npu KOTopoM (OTOTOK mpekpamiaercs. Pabora
BbIXOJ1a 2.2 3B.

. Kpacnas rpanuna ¢gorordpdexra A, = 500 um. Onpenenuts : 1) paboTy BbIXOHa

3JIEKTPOHOB U3 H3TOr0 MeTajia; 2) MaKCUMaJbHYI0 CKOPOCTh 3JIEKTPOHOB,

BBIPBIBAEMBIX U3 MeTasuia cBeToM ¢ A = 400 HM.

Haiitn sHepruto W JauHY BOJHBI (POTOHA, MCITyCKAaeMOTO TIPU TEpexoie

JIEKTPOHA B aTOME BOJOPOJIa C BTOPOIr0 SHEPTETUYECKOIO YPOBHSI HA MEPBbIN.

. 3a xakoe Bpemsl pacnagerca 1/4 HayanbHOTO KOJIMYECTBA SACP PAAUOAKTUBHOTO
HYKJIMJA, €CJIU MEpUO norypacnana 24 yaca?
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