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1. Heap, 3a1a4M ¥ IVIAHUPYEMbIe Pe3yJIbTAThI 00YYEeHHUs 10 JUCHUIIIMHE

[emsro ocBoeHuss aucuumuinHbl  «Dusnka»  ABASETCS  CO3JAaHUE Y
00ydJaromuxcsi OCHOB JOCTAaTOYHO HIMPOKON TEOPETHUYECKOU MOJTOTOBKHA B 00JIACTH
(bU3UKH, TIO3BOJISIONIEH OpPHUEHTHPOBATHCS B TMOTOKE HAYYHOH M TEXHHUYECKOM
uHpopManmu u oOecrneurBaIIei WM BO3MOXXHOCTh HCIIOJB30BAaHUS HOBBIX
(bU3UYECKUX MPUHIMIIOB B T€X 00JIaCTSIX, B KOTOPHIX OHU CIICIIUATU3UPYIOTCS.

3agayaMu  TUCHUIUIMHBI  SBISIOTCS: HW3YYEHHE OCHOBHBIX (PU3MUECKUX
SIBIICHUI;

oByajicHue (PyHIaMEHTAIbHBIMHU MOHATHIMH, 3aKOHAMHA U TEOPUSIMHU (PU3HKH,
a TaKXKe MEeTo/IaMU (PU3UIECKOTO UCCIICTIOBAHNS,

OBJIQJICHUE TNpPUEMAMU W METOJIAMU PEIIEHUsS KOHKPETHBIX 3aJ1ad U3
pa3TUYHBIX 00JacTe (PU3HKHY;

dbopMupoBaHHE HABBIKOB IPOBEICHUS (PU3HMUYECKOTO AKCIEPUMEHTa, YMEHUS
BBIJICJIUTh KOHKPETHOE (PU3MUECKOE COJiepKaHWe B MPHUKIAIHBIX 3a1adax OymayIieH
JICSTEIBHOCTH

Komnerenimu u uHIUKaTOpBI, HopMuUpyeMble y 00yJaronuxcsi:

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIHN KOI[ W HAMMCHOBAHUEC HHAMUKATOPA

OIIK-1 — Croco0eH HCIoIb30BaTh
ITOJI0KEHUS, 3aKOHBI X METO{bI
€CTECTBEHHBIX HayK U MAaTeMaTUKH IS
peuieHus 3a/1a4 MHXCHEPHOU
IEeITEIbHOCTU

OIIK-1.2 — JleMoHCTpHpYET 3HAHUS MTOJIOKEHHIH,
3aKOHOB U METOJIOB €CTECTBEHHBIX HAyK

2. Mecto aucuuninHbl B cTtpykrype OIl
[IpeamecTByromye TUCUUIUIMHBL (MOIYJIM)__ HET
[Tocnenyronue qucuumiuasl (Moaynu)  T'MA

3. CTpyKTYypa M cofep:KaHHe AUCHUILTUHbI
3.1. CTpykTypa IMCUMILINHBI

Ji1st ouHOM popmbI 00yUeHUs

Bun yuebnoii paboThl Bcero | Bcero CemecTphbl

3E 4acoB 1 2
OBIIAA TPY AJOEMKOCTDH AUCIHUITJIMHBI 12 432 252 180
KOHTAKTHAS PABOTA* - 210 106 104
AVJIUTOPHAS PABOTA 4,82 174 84 90
Jlexumm 1,94 70 34 36
[IpakTrueckue (CeMUHAPCKUE) 3aHITHUS 1,94 70 34 36
JlabopaTopHbie pabOThHI 0,94 34 16 18
CAMOCTOSATEJIbHAS PABOTA OBYUAIOIIEI'OCA 7,18 258 168 90
[TpopaboTka yuebHOTO MaTepuaa 5,18 186 132 54

KypcoBoit mpoekt - - - -




Kypcosas pabdora

[ToaroroBka K NpOMEKYTOYHOM aTTECTAlUN

36 36

[IpomexyTouHas aTTecTanus:

3.2. Conep:xkanve IUCHUILUIMHBI, CTPYKTYpPHPOBaHHOEe IO pa3jejaM M

BU/1aM 3aHATHH

Pasznensl Pacnpenencuue ®opmbl 1 | HIEKCHI HHAUKATOPOB
JIACLIUILIUHBI a TPYJAOEMKOCTH BUJ bopMHEpyeMBIX
§ 110 BH/IaM y4eOHOM paboThl | koHTpOIIS KOMIICTEHIUH
o O : O
" | elE| e B
Pazpgen 1: 66 10 6 10 40 TK1 OIIK-1.2-3
®dusnueckue 8%112%%]53’
OCHOBBI :
KJIACCHYECKOH U
PEIATUBUCTCKOM
MEXaHUKH
Paznen 2: 64 10 4 10 40 TK2 OIIK-1.2-3
MornekyinsipHas OIK-1.2-y
3K ¥ OINK-1.2-B
TEPMOIUHAMHMKA.
Paznen 3: 86 14 6 14 52 TK3 OIIK-1.2-3
DeKTPUYECTBO OIIK-1.2-y
OIIK-1.2-B
DK3amMeH 36 36 oM1 OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
Hroro 3a 252 34 16 34 168
1 cemectp
Paznen 4: 50 12 8 12 18 TK4 OIIK-1.2-3
MarueTusm OIK-1.2-Y
OIIK-1.2-B
Pasgen 5: 48 12 6 12 18 TK5 OIIK-1.2-3
Onruka. OIlK-1.2-Y
OIIK-1.2-B
Pasznen 6: 46 12 4 12 18 TK6 OIlK-1.2-3
DIIEMEHTHI OIlK-1.2-Y
KBaHTOBOUN (PM3UKH. OIIK-1.2-B
OCHOBEBI aTOMHOM 1
AIepHON (U3HKH.
DK3aMeH 36 36 OM2 OIlK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
Hroro 3a 180 36 18 36 90
2 ceMecTp
HUTOI'O 432 70 34 70 258




3.3. Conep:kaHue IMCUUIIMHBI

Paznen 1. du3nyeckrie OCHOBBI KIACCUYECKOW U PEISITUBUCTCKON MEXaHUKH:

[Tpenmet ¢puszuku. Gusndeckre OCHOBHI KJIacCHUECKOW MexaHnku. KuHemaTtuka
MarepuanibHo Touku. Cucrema otcuera. CKopocTb. YCKOpEHHE U €ro
coctapisitone. JIBukeHue Tena, OpOIIEHHOro MOJI YIJIOM K TOPU3O0HTY. YTJOBas
CKOpPOCTb M YTJIOBOE YyCKOpeHHe. J[MHamMuka MarepuaibHOM TOYKH. IlepBhlii 3aK0H
Herorona. Macca u cuibl. Bropoii 3akon Hetotona. Tpertnii 3akoH HproToHa. 3akoH
JBM>KCHUSI LIEHTpA MHEPIUU cUcTeMbl. HenHepuuaibHble cucTeMbl oTcueTa. Cuibl
uHepuu. Pabora u sHeprus. 3akoHbl coxpaHeHus. OCHOBHbBIC MPEACTABICHHUS O
3aKOHaX COXpaHEHHUsA. 3aKOH COXpaHeHus wumnyibca. Pabota u sHeprus.
KoHcepBaTuBHBIE CUIIBL. 3AKOH COXPAHEHUS MOJHOW MEXaHWYECKOW AHEpPruu. Yaap
aOCOJIIOTHO yHPYIruX Tell. Yap aOCOMIOTHO HEyNmpyrux Ten. Jluccumanusi SHEpruu.
JlnHaMuka BpamarenbHOro ABMXKEHUA. MomeHT wuHepuuu. Teopema IllTelinepa.
Kunernueckas sHeprus BpaiieHus teiaa. MoMeHT cuibl. PaboTa mo BpamieHuro tena.
OCHOBHOM 3aKOH JWHAMHKH BpaIIaTEIbHOrO JBWXEHHS Tena. OmnpeneneHue
MOMEHTa UMITYJIbCA. 3aKOH COXPAaHEHHsI MOMEHTA uMmyJibca. [I[pumMeHeHne 3aKkoHOB
JTAHAMUKN TBEPAOTO TeJa. DJIEMEHThl MEXaHUKH >KUIAKOCTEH W ra3oB. JlaBieHue B
JKUJIKOCTH U ras3e. YpaBHEHHUE HEPA3pbIBHOCTU. YpaBHeHUE bepHysuu. Bs3kocTs.
JlamuHapHblii ¥ TypOYJIEHTHBINM PEXKUMBI TEUEHUS >KUIKOCTeH. JIBmkeHue Tenm B
KUJKOCTSIX U razax. OCHOBBI PEIATHBUCTCKON MEXaHHMKH. DJIEMEHThI CIEHUATbHON
Teopun OTHOCUTENbHOCTH. [IpeoOpazoBanus [anmumes. MexaHWYECKUN TPUHIIMI
OTHOCUTENIBHOCTU.  llocTynmaTel  cnenuanbHOM ~ TEOPUM  OTHOCUTEIIBHOCTH.
OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH. [IpeoOpazoBanus Jlopenua.
OAHOBPEMEHHOCTh COOBITUM B pa3HBIX cHCTeMax oTcuera. JlJinHa Ten B pa3HBIX
cucTeMax orTcyeTa (COKpauleHUue IuHbI). J[MUTEeNTbHOCTh COOBITMH B pa3HBIX
CUCTeMaxX oOTcyeTa (3aMeljieHHue BpeMeHM). PelsSTUBUCTCKUNM 3aKOH CIIOXKEHUS
ckopocTed. MHTepBal MEXIy COOBITUSIMU. PeNITUBUCTCKOE BBIPAKEHUE IS
uMITyJabca. OCHOBHOM 3aKOH PEIIATUBUCTCKON JUHAMUKHU. 3aKOH B3aUMOCBSI3U MAacCChl
Y DHEPTUH.

PA3JIEJI 2. MonekyiaspHas GU3NKA U TEPMOJIUHAMUKA

OcCHOBBI MOJIEKYJISIpHOM (pU3MKK U TepMoauHAMUKU. OCHOBBI MOJIEKYJISIPHOM
¢uzukn. CTaTUCTHUECKMM W TEpPMOJAMHAMUYECKUMH METOAbl  HMCCIEIOBAHUS.
[TapameTpbl COCTOSIHMS BEIIECTBA. YPABHEHHE COCTOSIHUS MACAIBHOTO Trasa.
OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOW TEOPHH HICATBHBIX Ia30B. 3aKOH
Makcgsemna 0 paclnpeneneHud 0 CKOPOCTSM — TEIUIOBOTO  JBHYKCHMS.
bapomerpuueckas ¢opmyna. Pacnpenenenne bonbimana.  CpenHee  4ucio
CTOJIKHOBEHHMM U CpelHss UIMHA CBOOOJHOTO Mpobesia MoJieKys. SIBieHus nepeHoca
B rasax. PeasibHble ra3sl. YpasHeHnue Bau-nep-Baanbsca. M30TepMbl peasibHBIX ra3oB
Y UX CPAaBHEHUSA C TeOpeTHUYeCKUMHU. OCHOBBI TEPMOJVHAMUKHA. BHYTpEHHSS SDHEPTUS
cuctembl. Temota u pabora. Pabora raza npu ero pacmupenuu. IlepBoe Hayano
TEPMOJMHAMHUKHA M €ro IMPUMEHEHHE K M30IpoleccaMm. TermnoeMKoCTh MAEaIbHOIO



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

PA3JIEJI 3. DinekTpuyecTBo

DIIEKTPOCTAaTUKA. JJIEKTPUUECKOE IIOJIE€ B BaKyyMe. OJIEKTPUYECKUN 3aps.
3aKOH COXpaHEHHS DJIEKTPUYECKOTrO 3apsna. Bi3aumMmopnencTBue 3apsigoB. 3aKOH
Kynona. Dnektpuyeckoe mnoje. HanpsskeHHOCTh TOJIS. DJIEKTPUYECKUNM JTUIOb.
[Torennuan snektpuyeckoro mnoisa. [loTOk BekTopa HampspKEHHOCTH. Teopema
Octporpaackoro-I'aycca. Ilpumepsl BBIYMCIEHUS JJIEKTPOCTATUYECKUX TOJIEH C
nomomplo Teopembl Octporpanckoro-I'aycca. JIM3JIEeKTpUKM W NPOBOAHUKUA B
AIIEKTPUYECKOM MoJe. Buapl monspusauuy JUAIEKTPUKOB. DIEKTPUUYECKOE MOJIE B
nuanekTpukax. [lonspuzoBanHocTs nuanekTpuka. Teopema Octporpanckoro-I'aycca
JUISL BJIEKTPOCTATHYECKOTO OISl B JUAJIEKTPUKE. Y CIIOBUS Ha TPAHMIIE pa3jera IBYX
TUAJIEKTpUUECKUX cpel. CerHeToaneKTpuku. 1IpoBOJHMKHM B 3JIEKTPOCTATHYECKOM
nosie. OJNEKTPOEMKOCTh YEIWHEHHOro mnpoBoAHMKa. KoHzueHcartopsl. OHeprus
IIEKTPOCTATUYECKOTO OISl [I0CTOSHHBIN 2JEKTPUYECKUNA TOK. 3aKOHBI IIOCTOSIHHOTO
TOKa. DJEKTpHYecKuil TOK. Cwiia U IUIOTHOCTh TOKa. 3akoH OMa /i OJHOPOJHOIO
npoBogHuka. CTopoHHME cuibl. 3akoH Oma Ui HEOJHOPOAHOIO YYacTKa LIETH.
Pa6ora u wmomHocTth ToOKa. 3akoH JDxoynsa-Jlenna. Krnaccuueckas Tteopus
ANEKTPOIPOBOIHOCTH MeTailoB. [IpaBuna Kupxroda nis pa3BeTBICHHBIX LIETIEH.

PA3J1EJI 4. Maruetusm

DJleKTpOMarHeTu3M. MaruutHoe nojie B Bakyyme. MarHutHoe mnosie. Bekrop
MHAYKIUM MarautHoro mnoisisi. Cunbel  Amnepa. 3akoH  buo-CaBapa-Jlamnaca.
Hanpsk€eHHOCTh MarHWTHOTO NOJIA. 3aKOH IOJIHOIO TOKAa JJII MAarHUTHOTO IOJIS B
Bakyyme. MarnutHblii notok. Teopema ['aycca mnsi maramutHoro mons. Cuna
Jlopenua. IlpyHUMD OEWCTBHUS LUKIWYECKUX YCKOPUTENIEH 3apsDKEHHBIX YacCTHIIL.
Senenne Xosua. SIBaeHUWE ANEKTPOMArHUTHONM HMHAYKIUU. CaMOWHIYKIIUS.
MHAyKTUBHOCTb. ODHEpPrusi MarHUTHOrO TMOJs. MarmuTHoe IIole B BELIECTBE.
MarauTHele MOMEHTBI aTOMOB. MarHutHoe 1osje B Beuwiectse. HampshkeHHOCTh
MarHuTHOro nosiss. OTHOCHTENbHAass MarHMTHAas HPOHHUIIAEMOCTb. JlMamMarHETHKWU.
[Tapamarnetuku. ®eppomardetuku. llonstue o mnpupone deppomarHeTusma.
AHTudeppomarneTuku. SIBnenue ceepxnpoBoaumMoct. OCHOBBI Teopun MakcBesia
JUIA DJIEKTPOMArHuTHOro Tojisa. Bropoe ypaBHenue Makcpema. TOK CMENIECHHUS.
ITonmHas cucrema ypaBHeHuM Makcsemia Uil DJIEKTPOMArHUTHOIO — ITOJIS.
OTHOCUTENBHOCTD ANEKTPUYECKOU 151 MarHuTHOU COCTaBJISFOIINX
anekTpoMarHutHoro mons. Konebanuss u  BonHbl. KonebatenbHbIi  KOHTYD.
CBoOoanble He3aryxarwomue KosneOanusi. CBoOOJHBIE 3aTyXawllue KosieOaHusl.
BonHoBBIE mponecchl. DNEKTPOMATHUTHBIE BOJIHBL. DHEPrUsl 3JIEKTPOMAarHUTHBIX
BOJIH.



PA3EJI 5. OnTuka

BonnoBass onrtuka. CBeroBble BOJHBL. WHTepdepeHIuss CBETOBBIX BOJIH.
KorepentHocts u ee ocymiectBieHue. CriocoObl HaOM0AeHUS HHTEPPEPEHIINH CBETA.
Hekoropble mnpumepsl npuMeHeHuss uHTepdepeHuuu cBeta. Judpakuus cserta.
[Tpunuun [roiirenca-®penens. Meton 300 Dpenens. Judpaxuus Ha Kpyrjiom
OTBEpPCTUU U AUCKE. ECTECTBEHHBI W MOJSPU30BaHHBIN cBeT. llomspuzanus npu
OTPOXEHUM W MperoMieHuu. J[BoliHOe syuernpenomieHue. Bsaumopaencraue
AIIEKTPOMArHUTHBIX BOJH C BemiecTBOM. Jlucmepcusi cBera. DIEKTpOHHAst TEOpus
aucriepcuu cBeta. [lormonenue n paccessHue cBera.

PA3JIEJI 6. DiemeHTh KBAHTOBOU hu3nKkn. OCHOBBI AaTOMHOU U SITIEPHOM

ghl/ISI/IKI/I

OcHoBBbl KBaHTOBOW ¢u3uku. Macca u ummynbc (oroHa. JIBoiicTBeHHas
npupoza ceera. J[BoWcTBEHHas: KOPITYCKYJISIPHO-BOJIHOBASI TPUPOa MUKPOOOBEKTOB.
BepositHocTHBI cmbicn BodH e bpoitns. BonHoBas ¢ynkius CooTHOIIEHHE
HeonpeneneHHocte. YpaBuenue Ipeaunrepa. TynuenbHbIM dddexT. ATOoM
BOJI0poJa. CIIOHTAHHOE U BBIHYKJIEHHOE M3llydyeHrne. ONTUYECKOE YCUIICHUE B CPENIE
C MHBEPCHOM 3acCelICHHOCThIO. Jlazepbl. MeXaHWYecKMid WU MarHUTHBIM MOMEHTHI
AJEKTpOHAa B aroMe. [IpHUHIMII TOXKIECTBEHHOCTH MHUKPOYACTHUI. bO30HBI U
dbepmuonbl. IloHATHE O KBaHTOBBIX cTaThcTUKax boze-OitHmrelina u depmu-
Hupaka. 3oHHass Teopust TBepAbIX Tela. (OCHOBBI 30HHOW Teopuu. MeTamisl,
JURJIEKTPUKHU, TOJYIPOBOAHUKH C TOYKHM 3peHus 30HHON Teopun. CoOCTBEHHas
MPOBOJIUMOCTH MOJIYIIPOBOAHUKOB. [[prmecHass mpoBOAMMOCTh OIYIPOBOJHUKOB N-
tuna. llpuMecHas mNPOBOAMMOCTh MOJYOPOBOJHUKOB P-TUMA. DJICKTPOHHO-
JIBIPOYHOM nepexoa. ATOMHOE SIIPO U 3JIeMEHTapHble YacTulibl. OCHOBHBIE CBOWCTBA
U CTPOEHHUE siapa. DHEprusl cBsi3u saep. AnepHoie cuibl. AnepHeie peakuuu. LlenHoi
npoiiecc aenaeHud saep. TepmosiaepHble peakny. PaqnoakTHBHOCTb. DJI€MEHTAapHbIE
YaCTHULIBI

3.4. TeMaTu4YeCKHil IVIAH NPAKTHYECKHUX 3aAHATHI

Pemienne 3amau mo pasgeny | «®Du3nyueckue OCHOBBI KIIACCUYECKOM U
PEMATUBUCTCKON MeXaHuku»: OCHOBbI KHUHEMAaTUKHU. JluHamMuka MaTepuaaibHOU
TOYKU W TIOCTYMATEIbHOTO JBIKEHUS TBEpJoro tena. Paborta m sHEeprus. 3aKOHBI
coxpaHeHusi. MexaHuka TBepAoro Tena. (OCHOBBI PEIATUBUCTCKOM MEXaHUKH.
DJIEMEHTBI MEXAHUKH KUJIKOCTH.

Pemenue 3agau no paszaeny 2: «MonekynsapHas Guzuka U TEPMOJAUHAMUKA:
MonekynsipHO - KHHETUYECKAsl TEOPHUSI UJICATIbHBIX T'a30B. OCHOBBI TEPMOJANHAMUKH.
Tennossie mammubl. [{ukn Kapho.

Pemenne 3amau mno paspeny 3:  «OnekrpuyecTtBo»: 3akoH Kyrona.
HanpsxeHHOCTh M MOTEHIMAl 3JIEKTPOCTaTUUECKOro nojs. Juanexkrpuku. Teopema
["aycca miist 3eKTpOCTaTUUECKOTO MOJIA B BAKYyME U B IWAJIEKTpUKe. [[poBoHNKY B



AIIEKTPOCTATUYECKOM IIOJIE. DHEPrus dJeKTpocTaThdeckoro mnois. I[locTosHHBIN
ANEKTPUYECKUI TOK. DIEKTPOABMKYIIAS CUJIa U HANPSHKEHUE. 3aKOHBI IIOCTOSIHHOTO
toka. [IpaBuna Kupxroda.

Pemienne 3amau mo paspeny 4: «Marnetusm»: MarnutHoe mosie. 3aKOHBI
AIEKTPOMArHeTu3Ma.  OJJEKTPOMAarHWTHasT WHIAYKUWS. MarHuTHele  CBOWCTBA
BemiecTBa. OCHOBBI Teopud MakcBemia Id  3JIEKTPOMAarHUTHOTO — TOJIS.
DNeKTpOMarHUTHHIE BOJIHBI.

Pemenne 3amau mo paszgeny S5 «OnTtuka»: YpaBHEHHME TapMOHUYECKUX
kosnebanuil. Unutepdepenuus. Audpakuus. 3akonsl noiaspusanuu. Jucnepcus.

Pemenue 3amau mo pasmeny 6 «OneMeHTHI KBAaHTOBOW (u3nku. OCHOBBI
aTOMHOM U anepHoi ¢uzukm»: KBantopas npupoaa nznyuenus. ®oTosaeKTpuuecKuit
abdext. Dddexr Kommnrona. CperoBoe pgaBieHue. Teopuss aTtoma BoJOpoOa.
DOneMEeHThl KBAaHTOBOM MexaHUKHU. YpaBHeHue lllpenuHrepa m ero mpuiioKeHHs.
OneMeHThl (U3UKKA aTOMOB U MOJEKYNI. ATOMHOE SApO. 3aKOHBI PaJuOaKTUBHOIO
pacraja.

3.5. TemaTuyeckuii MJ1aH JJa0OPATOPHBIX padoT

Paznien 1 «®u3ndeckre OCHOBBI KJIACCUYECKON U PEIATUBUCTCKON MEXaHUKIY:
N3Mepenue nuHEHbIX BeauuunH, MammHa ATByna; OnpeneneHue CpeHEN CHUIIbI
CONPOTUBJICHUS TPYHTA MpHU 3a0uBaHuu cBau; OnpeiesieHne MOMEHTa UHEPLIUU Teja
u npoBepka Teopemsl llITeiinepa; OnpeaeaeHrne MOMEHTa MHEPLUM POTOpa U CHUJIBI
TPEHUS B OIOpE.

Pasmen 2 «MonekynsapHas ¢usuka u TepMoAMHaMUKa». OmpenencHue
OTHOUIEHUS TEIJIOEMKOCTH Ta30B METOJAOM aauadaTU4YeCKOro pacllUpeHus;
Onpenenenue kodpduimeHTa BHYTPEHHETO TPEHUs (BSI3KOCTH) KUIAKOCTH METOIOM
Crokca; Omnpenenenue Kod(hdUIMEHTAa BSI3KOCTH BO3AyXa KalUWJULIPHBIM METOJIOM;
Onpenenenne MOJIEKYJISIPHOM Ta30BOM MOCTOSHHOM METOJIOM OTKAYKH.

Paznen 3: «OnexkrpuuectBo»: (O3HAKOMIIEHHE C AJIEKTPOU3MEPUTEIIHHBIMU
npubopamu; ['pamyupoBka rajgbBaHOMETpa; OKCIEpUMEHTaJbHAs TMPOBEPKA
o0obOmenHoro 3akoHa Owma; AwMrepMeTp ¥ BOJBTMETP KaK OMHYECKOE
conpoTtuBiieHue; M3MepeHue Toka U HalpsHKEHUST Ha COMPOTUBIICHUSX, COSAMHEHHBIX
MoCJe0BaTeIbHO W mapauienbHo; OrnpejeneHue CONPOTUBICHUM € TMOMOIIBIO
MOCTOBOM CXEMBI Y UTCTOHA.

Paznen 4. «Marnetusm». OmnpeneneHue TOPU3OHTAIBHONW COCTaBIISIONIECH
MAarHuTHOTrO moJig 3eMiu; OnpenesieHre OTHOLICHUS 3apsA/ia dJIEKTPOHA K €r0 Macce
METOJIOM MarHeTpoHa; 3akoH AMIepa: B3auMOAEHCTBHE NapaJlJIEIbHBIX TOKOB.

Paznen 5 «Onrtuka»: OnpeneneHue paauyca KPUBU3HBI JUH3bI C IMOMOUIBIO
koneny HeroTona, OmnpenesieHHE JIMHBI BOJHBI C MOMOIIBIO 30HHOW IUIACTUHKH,
Hudpakuus mazepHoro cBera Ha nudpakiuoHHOW perieTke. OnpeneneHne IITUHBI
BOJIHBI C TOMOIIBIO TU(PPAKITMOHHON pemieTkH; VM3ydenne moisipu30BaHHOTO CBETa



MOJIYIIPOBOJJHUKOBOTIO Jlazepa. 3akoH Maioca;

Paznen 6 «3OnemeHThl KBaHTOBOM (pu3uku. OCHOBBI aTOMHON H sIepHOU
¢busukn»: Baeurnuit orodPpdexr.

3.6. KypcoBoii npoekT /KypcoBasi padora
JlaHHbIi BUA pabOTHI HE MPETYCMOTPEH Y4E€OHBIM IJIAHOM.

4. OueHuBaHHE Pe3yIbTATOB 00y4eHUsI

OrneHnBaHre pe3yIbTaTOB OOYYCHHS IO MUCIMIUIMHE OCYIIECTBISCTCS B
paMKax TEKYyHIEro KOHTPOJA W IPOMEKYTOYHOM aTTECTallMi, IMPOBOAUMBIX 10

oaiubHO-pelTuHroBoi cucreme (bPC).

[IIkayia OEHKH PE3yNIbTATOB O0YYEHHUS 110 AUCIUILUIMHE:

YpoBeHb chopMUPOBAHHOCTH
HHMKATOpa KOMITETCHITUH
Bricokuii | Cpeanuit Hixe Huzkuii
3arranu- CpeaHero
Koz Koz POBAHHBIE o7 85 10 100| ot 70 110 84 | 0T 55 710 69 [ 0T 0 110 54
KOMIIe- | HWHAMKATOpa pe3yabTATHI
TEHIMU | KOMIIETEHIMA | OOYYEHHS 10 Ilxana ouennpanus
JUCLHUTIINHE yI0BICT- HEYJI0B-
OTJINYHO XOpOIIO BODHTCIBHO JIETBOPHU-
TCIBHO
3a4TEHO HE 3aUTEHO
3HATh:
OCHOBHEIC YpoBeHb YpoBenb | Munuman | YpOBEHb
dusnyeckue 3HAHUH B 3HAHUH B BHO 3HAHUH
SARICHIS 1 obneme, o0beMe, | momycTHM HIDKE
3aKOHBI; OC- COOTBETCT | COOTBETCT LI MHHHMAJ
HOBHEIE BYIOIIIEM BYIOIIIEM YPOBEHb BHBIX
dusnueckue pe- | POTPAMM | TIPOTPAMM | spapyit Tpe69BaH
JAWYMHBI U KOH- | © €, IMECT uMeeT i,
CTAHTBI, UX MTOJATOTOBK MECTO MECTO UMEIOT
onpenenenue n | oe3 HECKOJIBKO MHOLO MECTO
CJIMHUIBI H3Me- OIINOOK HerpyOBIX HerpyGbIx rpyObIe
DPEHHS; omuooK oImGoK OIMOKH
OIIK-1 OIIK-1.2 YMETb!
IIponemon | IIponemon | IIpogemon | Ilpu
CTPHUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUN
bl BCE bI BCE Bl CTaHIapT
MIPUMEHSITHh (PU- | OCHOBHBIC | OCHOBHBIC | OCHOBHBIC | HBIX
3UKO- YMEHHS, YMEHHS, YMEHHS, 3a7a4 He
MaTeMaTUYECKU | PEIICHBI pelIeHBI PEIICHEI IPOJIEMOH
i anmapar nmpu | Bce BCE TUTIOBBIC | CTPHPOBA
pEIIeHUH 3a7a4 | OCHOBHBIE | OCHOBHBIE | 3a/1a4M C HEBI
WHXEHEpHOW | 3a/a4H, 3a/1a4HM C HErpyObIM | OCHOBHBIE
JESATCIILHOCTH | BBIIIOJIHCH | HETPYOBIM | U YMEHHS,
bl BCE u OIIMOKAMH | HIMEIOT
3aJaHus B | ommOKaMmu | , MECTO
ITOJTHOM , BEITIOJTHEH | TpyObIe




o0beme BBITIOJTHEH | bI BCE OLINOKHU
bl BCE 3a/1aHusl,
3aJlaHusl B | HO HE B
IIOJIHOM IIOJIHOM
00BeEME, 00BeMe
HO
HEKOTOPBI
ec
HejoYeTa
MU
BIIAJIETh:
IIpogemon | Ilpone- Nmeercs He npo-
CTPUPOBAH | MOHCTPU- | MUHU- TIEMOH-
bl HABBIKA | POBaHBI MaJIbHBIA | cTpup
npu 0a3oBbIe Habop OBAaHbI Ga-
PEIICHUN | HaBBIKH HaBBIKOB | 30ppie
HECTaHJap | MpH TUTST HABBIKH
THBIX PEMICHUH | PEWCHAS | 11y
METOIaMHU 3azad, CTAHIAPTH | CTAHAAPTH | hoyiopyy
aHAIN3a U BBITMIOJIHE- | BIX 3aJ1a4, | bIX 3aj1a4, A —
MOICITHPOBA- HUU QU3H- | BBITIOJHE- | BBITIOJIHE- HEIX
HUs, YECKUX Huu pu3u- | HUK pusn- sanad
TeopeTuueckoro | YKCICPH- YCCKHUX YECKHUX BB?HOJ;HG-
" MEHTOB, OKCHEpPHU- | IKCTIEPH-
SKcriepuMenTan | 00pabot- | MeHTOB, MEHTOB, Hust u-
BHOTO KU U obpabor- | oOpabor- | 3HUICCKHX
ucciaenoBanus | HHTCP- Kd Kd sKcnepy-
HpH peIIeHUN peTanuu | UHTEp- UHTEP- MCHTOB,
3a1a4 X pe3yllb- | IpeTalluu | peTauu 00paboT-
HHKCHEPHOI TaToB 0€3 | UX pe3ylb- | UX pe3yib- | KA ¥ UH-
NEATENLHOCTH OomuOOK U | TaTOB C TaToB C Teprpera-
HE/I0UETOB | HEKOTOPHI | HEKOTOPBI | IIUU MX
M1 MH pesyinbTa-
HEJoYeTa | HEAOYETA | TOB,
MH. MH AMEIOT
MECTO
rpyobie
OLITMOKH.
OueHouHble MaTepualibl Uit  OPOBEICHUS  TEKYIIEro  KOHTPOJs

u

MPOMEKYTOUHOM aTTecTanuu npuBefeHbl B [lpuinoxkenun k paboueil mporpamme

JUCHUITIIIUHBI.

[ToaHBIN KOMIUIEKT 3aJlaHUil U MaTepuagoB, HEOOXOIUMBIX NJis OLICHUBAHUS
pe3ynbTaToB O0yUYEHHU M0 AUCLUIUIMHE, XPAaHUTCA Ha Kadeape pa3padoTuuKa.



5. Y4eOHO-MeTOIM4YecKoe U HH(POPMALIMOHHOE o0ecrieyeHHe JUCHHUILIMHbI
5.1. YueOHO-MeTOOHYECKOE 00ecIieueHne

5.1.1. OcHoBHas nuTEpaTypa

1. CagenveB, M. B. Kypc o6Omeir ¢usuku. B 3 1. Tom 1. MexaHuka.

MonekynsapHas ¢usuka : yueOHuk s By3oB / W. B. CasenbeB. — 18-e u3n., crep.
— Camnkr-IlerepOypr : Jlans, 2022. — 436 c. — ISBN 978-5-8114-9890-1. —
TekcT : amexkTpoHHbIN / JlaHb : 3JeKTpoHHO-OMONMOTeuHass cuctema. — URL:

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

2. CasenneB, 1. B. Kypc o6meii pusuku. B 3 1. Tom 2. DnexrtpudecTBo u
MarHeTusM. Bonuel. Ontuka : yue6Hoe nocooue ams By30B / M. B. CaBenbeB. — 16-¢
u3., crep. — Cankr-IletepOypr : Jlanb, 2022. — 500 c. — ISBN 978-5-8114-8926-
8. — Texkct : snexTpoHHbIH // JIaHb : 3MeKTpoHHO-OuOMMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/185339

3. Cagennes, . B. Kypc o6mieit ¢pusuku : yaebnoe mocodue : B 3 Tomax / .
B. CaenseB. — 13-e usn., crep. — Cankr-Ilerepoypr : Jlans, 2022 — Tom 3 :
KBantoBas ontuka. AtomHas ¢uszuka. @usnka TBepaoro tena. Ousznka aTOMHOTO
aapa u saeMeHTapHbix yactur — 2022. — 320 c. — ISBN 978-5-8114-4598-1. —
TekcT : anexkTpoHHbll / JlaHb : 3ieKkTpoHHO-OMOMMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/206909 4. Kypc ¢usuku : yae6HOe mocodue i By30B /
T. U. Tpodumosa. - 16-e uzn., crep. - M. : Akagemus, 2008. - 560 c. : wi. - (Briciiee
npodeccuonansHoe oOpazoBanue). - ISBN 978-5-7695-4956-4. - Tekct
HENOCPEICTBEHHBIN.

5.1.2. lononHUTENbHAS IUTEPATypa

1. Kypc ¢usuku. 3amaum u peuieHust : yueObHoe nocodue ana By3oB / T. W.
Tpodumona, A. B. @upcos. - 5-e uza., crep. - M. : Axagemus, 2012. - 592 c. -
(Beicmiee mpodeccuonanbHoe oOpa3zoBanue. bakamaBpuwar). - ISBN 978-5-7695-
9467-0. - TekcT : HEMOCPEACTBEHHBII.

2. Kamamaukos, H. I1. ®usuka. MaTepHET-TECTUpOBaHNE 0Aa30BBIX 3HAHUU :
yueOHoe nocodue / H. I1. Kanamnukos, H. M. KoxeBHukoB. — Cankr-IletepOypr :
Jlans, 2022. — 160 c. — ISBN 978-5-8114-0925-9. — TekcT : anexTpoHHbIi // JlaHb
: BIIEKTPOHHO-OnOImoTeunas cucrema. — URL: https://e.lanbook.com/book/210263

3. COopuuk 3amau mo obOmemy Kypcy ¢usmku : cOopuuk 3amad / B. C.
Bonbkenmrein. - 3-e uza., ucnp. u gom. - CII6. : Kamwknerit mup, 2003. - 328 c. -
TeKCT : HemoCPEACTBEHHBIN.

4, ®duszuka: 3amavyHuk: B 2 4dactax / cocT. E. B. I'azeea [u np.]. - Kazans :
KIDV. - 2022. - URL: https://lib.kgeu.ru/. - Tekct : snektponnsiii. Yacts 1 :
Mexanuka. MonekynsapHas ¢usuka. Dnekrpocratuka. [locrosunsiii Tok. - 2022. -
133 c.

5. ®usuka: 3amayHuk: B 2 yactax / cocT. E. B. I'azeesa [u np.]. - Kazans :
KIDV. - 2022. - URL: https://lib.kgeu.ru/. - Tekct : snextponHbii. Yacte 2 :
Marunetusm. Ontuka. KBantoBas ¢uszuka. dusnka atroma u aToMHOr0 siapa. - 2022. -



178 c.

6. Mexanuka u MoJeKyIspHas (u3MKa :  METOAMYECKHE YKa3aHUs K
BBITIOJIHEHUIO J1a00OpaTOpHBIX paboT mo aucnurumbe "®usuka" / coct. : B. JI.
Martyxun [u gp.]. - Kazans : KIDQVY, 2012. - 51 c.

7. OnTHKa: 1abopaTOPHBIA MPAKTUKYM Mo aucuuruinae "dusuka" / cocr. : E.
A. T'ontox [u ap.]. - Kazans : KI'QVY, 2015. - 54 c.

8. DnexTpomarneTusm: npaktukyM / coct.: A.H. I'aBpunenxko [u ap.]. - Kazans
: KI'DY, 2022. - 61 c. - URL: https://lib.kgeu.ru/. - TekcT : 371€KTPOHHBII.

9. 3yea, Onbra CredanoBna. dusuka : yuednoe nocodue / O. C. 3yena, B. JI.
Martyxun, HKO. @. 3yeB. - Kazanp : KIDQY. - 2019. - URL:
https://lib.kgeu.ru/irbis64r_plus/index.html. - Tekct : osnekrponssmi. Y. 1
Mexanuka. MonekynsipHas pusuka. Dnekrpocratuka. [loctossHHbIN TOK. - KazaHb :
KI'9Y, 2019.-313 c.

10. Omnrtuka. DrneMeHTh KBAaHTOBOW (PM3MKM : METOIWYECKUE YyKa3aHUS IO
MOJTOTOBKE K MPAKTHUYECKUM 3aHITUAM JUIS  CTYJEHTOB OHEPreTUYECKHX
cnenquanbHocTe o4HOM (opmbl 00ydueHust / coct. C. @. Mananuon. - Kazasp :
KI'DY, 2015.- 112 c.

11. 3aiinamesa, ['y3enp HakunoBna. ®usuka. COOpHUK 3a7a4 [ DIEKTPOHHBIM
pecypc] : yueOHO-MeTtoauueckoe mocodue / I'. H. 3aitnamesa, C.®. MananuoH. -
DIIEeKTPOH. TeKCTOBbIE aH. - Kazans : KIDY, 2015. - 100 c. ;

12. DnexkTpu4yecTBO U MAarHETU3M: METOJWYECKUE YKa3aHUs 10 MOJATOTOBKE K
npakTudeckum 3aHsaTusM / coct. C. @. Manamuon, E. B. lllmunr. - Kazaus : KI'DY,
2014.-97 c.

13. Mexanuka M MOJEKyIspHas (U3MKA: METOAMYECKOoe Iocodue s
caMoCTOsITeIbHOM paboThl mo auciuiiuHe dusmka / coct. C. ®. Manamuon. —
Kazansp : KI'DVY, 2010. - 175 ¢

14. Manauuon C.®. DnekrpuyectBo u marietusm: Kypc nekmuit no pusuke. —
Kazansb: Kazan. roc. suepr. yn-t, 2007. — 220 c.

15. Mexanuka. MonekynspHas (u3uka: TECTOBbIE 3alaHUsl ISl PYOEKHOTO
KOHTpoJIs 3HaHu# 1o qucuuruinae "®dusuka" / coct. E. B. INazeera [u ap.]; pen. B. JI.
Martyxun. - Kazans: KI'DY, 2012 — 56 c.

16. DnexTpuyecTBO M MArHETH3M: TECTOBBIC 3aJlaHHMs I PYOCKHOTO
KOHTpons 3HaHui mo aucnuruimHe "dusmka" / E. B. I'azeera [u ap.]; pen. B. JI.
MaryxuH. - Kazanbs: KI'QY, 2013. - 71 c.

17. BonHoBass u kBaHTOBasi ontuka. OCHOBBI aTOMHOM U SAEPHOU (PU3HKHU:
TECTOBBIC 3a7aHUs JJIA PyOEKHOTO KOHTPOJS 3HAHWN MO aucuumuiiae "dusnka" /
cocT. E. B. I'azeeBa [u 1p.]; pen. B. JI. MaryxuH. - Kazanb: KI'DY, 2012. - 40 c.



5.2. MudopmanuonHoe odecnevyenue

5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI
1. ducranmuonHsiil Kype "®uszuka" Ha oOpazoBarenpHOM miomaake LMS MOODLE
https://Ims.kgeu.ru/enrol/index.php?id=12

2. EnuHbIi opTan HHTepHET-TECTHPOBaHUs B cepe oOpazoBanus https://i-exam.ru/
https://mypage2.i-exam.ru/

5.2.2. Ilpodeccuonanpapie 0a3pl JgaHHbIX / MHpOpMamoOHHO-CIIPaBOYHBIC
CUCTEMBI
1. EnuHoe okHO goctyna k oO6pazoBarenbHBIM pecypcam http://window.edu.ru/
2. Poccwmiickas HanmoHabHas oubdmmoreka http://nir.ru/
3. «KoncynbranT mmocy http://www.consultant.ru/

5.2.3. JIunieH3MOHHOe W CBOOOJHO  pacHpOCTpaHsIeMOEe  IPOTPaMMHOE
oOecrieyeHue AUCIUTLIMHBI
1. Windows 7 IMpodeccuonanshas (Pro) IToms3oBatenbckas OnepaloHHas CHCTEMa,
3A0 "CodrJlaitnTpeiin" No2011.25486 ot 28.11.2011 Heuckn. npaso. beccpouHo;
2. bpay3zep Chrome Cucrtema moucka uHbopMaiu B ceTd MHTepHET; CBOOOIHAS
munen3ust Heucki. npaBo. beccpouno;
3. LMS Moodle ITO st 3¢ beKTHBHOIO OHIAalH- B3aMMOICHCTBHS IIPEroaaBaTeis u
crynenta, CBoboaHas nmunen3us Heucki. mpaBo. beccpouno.

6. MaTepHaJbHO-TEXHUYECKOE O0ecTeueHue T CIUIIMHbI

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

Oonbiiol  ayauropun  (MYyJIbTUMEIUWHBIN
MPOEKTOp, KOMIBIOTEp (HOYTOYK), OJKpaH),
JIEMOHCTpPAIIMOHHOE 000pyI0BaHUE, Yy4eOHO-
HarJsiiHble nocoous

[MpakTnyeckue |YdeOHas ayJIUTOpHS ast| Criennanu3upoBaHHAs yueOHas MeOeb,

3aHATUA HNPOBENCHNA 3aHATUH| TeXHUYECKUE cpeacrsa o0ydeHus
CEMUHAPCKOTO TAMA,| (MynbTUMEIUHHBIA  MPOEKTOP, KOMIIBIOTED
T'pYyIIIOBBIX u I/IHJII/IBI/I)I}:' (HoyT6yK), BKpaH) " Hp
AJIbHBIX KOHCYJIbTalluH,
TCKYyLICTO KOHTPOJIA n

MPOMEKYTOUHOU aTTeCTAIIMU



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

JlaGopaTopHbie
paboThI

VYuebnas 1abopatopus
«OmnTukay, A-203

Crienuanu3upoBaHHOE nabopatopHoe
000pyI0BaHHUE 10 MPOPUIIIO JTa0OPaATOPHH:

ycTaHoBKa JaboparopHas «MHTepdhepeHuus
ceera. bunpusma ®@penens. OmnpeneneHue
mapameTpoB OUTIPU3MBI ®penens o
UHTEP(PEPEHIIMOHHON KapTUHE»; YCTaHOBKA

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

«M3ydyenue audpakuuy J1a3epHOro CBETa Ha
menu. Judpaknus OpeHens»;, ycTaHOBKa
nabopatopHass «OnpeaeneHue IUHBI BOJHBI
CBETa C I[IOMOIIBIO 30HHOM IUJIACTUHKHY;
yCTaHOBKa nabopatopHast «Audpaxius
JIa3epHOT0 CBeTa Ha MU(PAKIMOHON pEIIeTKe.
Omnpenenenne IIMHBI CBETOBOM BOJHBI IIPU

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

naboparopHas «/3ydenue uHTepdepeHINH
JIa3€pHOTO CBETA B TOJCTOM CTEKJISIHHOU
mnactuHke.  llosmocel  paBHOrO  HakJOHA.
Onpenenenre TOMIIMHBI IJIOCKONAPAIIIEIbHON

CTEKJIIHHOM IUIACTUHBI o
MHTEP(PEPEHIIMOHHBIM KOJIbIIaM

VYuebHas nabopatopust| CrenuanusupoBaHHOE nabopaTtopHoe

«MexaHuka ¥ MOJIEKyJspHast| 000pYI0BaHNE [0 NPO(HITIO TabOpaTOPHH:

duzmka», A-114 yCTaHOBKa nabopatopHas "MasTHUK
YHHUBEpCAJIbHBIN", ycTaHOBKa JlabopaTopHas
"MasiTHUK HAKJIOHHBIN", YCTaHOBKa
nabopaTtopHas "MamunHa ATByna", ycTaHOBKa
nmabopaTopHas "MasTHHUK Makcgemna",

ycTaHOBKa  jabopatopHas  «OrmpeneneHue
MOMEHTa HHEPIIUU POTOpPa M CHIIBI TPESHUS B
orope», yCTaHOBKa nabopatopHas
«Omnpenenenue B3koctu MetogoMm CTokcay,
ycTaHOBKa  jabopatopHas  «OrmpeneieHue
MOMEHTa MHEPIIMU Tejla U MPOBEPKA TCOPEMBI
[ reitnepay, yCTaHOBKa naboparopHas
«OrnpeneneHue OTHOIIICHHUS MOJISIPHBIX
TemoeMkocTedt  raza  Cp/Cv meToaoMm
anadaTHYeCKOTO PaCIIUPEHUS», MOPTPETHI
YUEHBIX.




VYuebnas nmabopaTopust
«DJIEKTPUYECTBO u
Maraetusm», A-207

Crienuanu3upoBaHHOE nabopatopHoe
obopymoBanue 1o Tpodmiro  JabopaTopHu:
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 FOPU30HTAIILHOU
COCTaBJISIIOIIEH WHIYKIIMA MAarHUTHOTO MOJIs
3eminy, yCTaHOBKa naboparopHas

«OmnpeneneHue CONPOTUBICHUN C IMOMOIIbIO
MOCTOBOIl CXEeMbl YUTCTOHa », YyCTaHOBKa
nabopatopnast «IIpoBepka 3akona Oma u
U3MEpPEHUE YNEIbHOTO COMPOTHUBICHUS  »;
Moayis DII3-03 «OmpexneneHne OTHOUICHUS
3apsfa 9JeKTpOHAa K  €ro Macce METOA0M
MarHeTpoHa»,  yCTaHOBKa  JjabopaTopHas
«3yuenne ammepmerpa U  BOJBTMETPAY,
ycTaHoBKa  JlabopatopHas  «I'pagynpoBka
rajibBaHOMETpa», YCTaHOBKAa JabopaTopHas
«IKCcIIepuMEHTalIbHAs TIPOBepKa 3akoHa OMay,
MOPTPETHI YUEHBIX

VYuebHas nabopaTopus
«MexaHHKa U MOJICKYJISIpHAs
¢duzuka» A-206

Criennanu3upoBaHHOE naboparopHoe
o0opyznoBanue mo npoduito 1adopaTopuu:
ycTaHoBKa  jabopatopHas  «OrmpezaeneHue
koddduimenTa BSI3KOCTHU BO3/lyXa
KA PHBIM METO/IOM), yCTaHOBKa
naboparopHas  «OmnpeneneHue  OTHOIICHHS
MOJIIDHBIX ~ TEIUIOEMKOCTeH  rasza  cp/cv
METOJIOM  aJMa0aTHYeCKOT0  PACIIMPEHUSY,
ycTaHoBKa  JjabopatopHas  «OrmpezaeneHue
MOJIEKYJIIPHOM Ta30BOM IOCTOSIHHOM METOJIOM
OTKaYKN, yCTaHOBKa naboparopHas
«Onpenenenue YCKOPEHUS CBOOOHOTO
NaJieHusl Tejla», YCTaHOBKa JalbopaTopHas
«OmnpeneneHue cpeHel CUilbl COTPOTUBIICHUS
rpyHTa mnpu 3a0UBaHUM CBaW», YCTAHOBKA
nabopatopHas «Onpenenenue MOMEHTA
WHEPIIMM Tela W TPOBEPKA  TEOPEMBI
IIITeiinepay, MOPTPETHI YUEHBIX

KomnerotepHslii kiace ¢
BbIX0J10M B MHTepHET A-204

CrnenmanM3upoBaHHAas yaeOHast Me0elb,
TEXHUYECKHE CpencTBa oOyueHus
(KOMIIBIOTEPBI), JHUIIEH3UOHHOE MPOTrPAMMHOE
obecneyenne

CamocTrosTenpHast
pabora

KomnbroTepHsiii Kj1acc ¢
BbIX010M B MHTepHET B-600a

CrnenuanusupoBaHHas yyeOHas meOens Ha 30
MOCAJOYHBIX  MECT, 30 KOMITBIOTEPOB,
TEXHUYECKHUE CpeAcTBa O00y4deHUs (MyJbTUMe-
JUUHBIA TIPOEKTOP, KOMIBIOTEP (HOYTOYK),
9KpaH), BUJICOKaMephl, IPOrpaMMHOE




obecrieueHue

Crenmanu3upoBaHHas MeOelb, KOMITbIOTEPHAS
TEXHHMKa C BO3MOXHOCTBIO BbIX0/a B IHTEepHET
u obecnieuenueM aoctymna B DMOC, skpaH,
MYJIbTUMEIMHHBIN IIPOCKTOP, MPOrPAMMHOE
obOecrieucHue

YuraabHbIN 3a1
OnOINOTEKH

7. Oco0eHHOCTH OpraHu3alun 00pa30BaATEeIbLHOM 1eATEeJbHOCTH JIsl JIUIL C
OrpaHN4YeHHbIMHU BO3MOKHOCTSIMHU 3/I0POBbsI 1 MHBAJIU/I0B

JIuna ¢ orpaHMYEHHBIMHA BO3MOXKHOCTSIMH 3710poBbs (OB3) 1 MHBanuapl UMEIOT
BO3MOKHOCTh OECIIPENATCTBEHHO MEPEMENIAThCs M3 OJHOr0 y4eOHO-I1a0opaTopHOro
KOpIlyca B JPYrod, MOAHATBCS Ha BCE JTaXH Y4eOHO-Ia0OPaTOPHBIX KOPITYCOB,
3aHUMAaTbCsI B Y4YEOHBIX U UWHBIX TOMEIICHUAX C YYETOM OCOOCHHOCTEH
NCUXO(U3UUECKOTO Pa3BUTHS U COCTOSIHUS 37I0POBbS.

Jist o6yuenus ysun ¢ OB3 W MHBaNIWAOB, MMEIOMIMX HApYLIEHUS OMNOPHO-
JIBUTATEJIBHOTO anmnapara, 00ecleyeHbl yCIIOBUS OECHpEeNnsITCTBEHHOrO JOCTyla BO
Bce yueOHble noMenieHus. Mapopmanus o cnenuanbHbIX YCIOBUSAX, CO3IaHHBIX IS
oOydarommxcs ¢ OB3 u wuHBanuAoB, pa3MmenieHa Ha caidTe YHUBEpPCUTETa
www//kgeu.ru. Mimeercst BO3MOXKHOCTb OKa3aHUs TEXHUYECKOM ITOMOIIM aCCUCTEHTOM,
a TaKKe YCIIYT CYpJOIEPEeBOTYUKOB U TU(IOCYPIOTIEPEBOTUUKOB.

Jlnia anantanuu K BocrpusaTHio aunamu ¢ OB3 u uHBanuaamu ¢ HapyIIeHHBIM
CIIyXOM CIIPaBOYHOTO, Y4e€OHOro MmaTepuana M0 JUCHUIUIMHE O00ecreurBaroTCs
CJIEIYIOLIME YCIIOBUSA:

- JUISL Ty4lIed OpUEeHTAlU B ayAUTOPUU, IPUMEHSIFOTCS] CUTHAJIbI OMIOBELLEHUS
O HayaJie ¥ KOHIIE 3aHATHUS (CIOBO «3BOHOK» MUILIETCS HA JJOCKE);

- BHUMaHUe Cia0oCublIamero oOydYarlIerocss MNPUBJIEKAETCS MEJarorom
YKECTOM (Ha IJICYO KIIAJETCS pyKa, OCYIIECTBIAECTCS HEPE3KOE MOXJIONbIBAHUE);

- pazroBapuBasi ¢ OOy4YarlIIUMCS, NEAAroruuyeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKMMHU MPEUIOKEHUSIMH, OOecreunBas BO3MOKHOCTb
YTEHUsI 1o rydam.

KommneHncanusi 3aTpylHEHM pPEYEBOrO0 M HWHTEIUIEKTYaJbHOTO Pa3BUTHS
cinaboCbIIaMX 00yJaroIIUXCsl TPOBOAUTCS MyTEM:

- ACTIOJIB30BaHUs CXEM, TUAarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTALUM C
TUIIEPCChIIKAMU, KOMMEHTHPYIOIUMU OT/IEIbHbIE KOMIIOHEHThI H300paKeHMs;

- pEryJIIpHOTO MPUMEHEHUs YINpaXKHEHUH Ha rpaduueckoe BblIEICHUE
CYILLECTBEHHBIX MPU3HAKOB IIPEIMETOB U SIBJICHU;

- obecriedyeHs BO3MOXKHOCTH JUIsl OOy4aromlerocss MOJYy4YUTh aApPECHYIO
KOHCYJIbTAIIMIO M0 AJIEKTPOHHOM MOYTE 10 Mepe HEOOXOAUMOCTH.

Jlnist anantanmu K BocnpusaTuio auuamu ¢ OB3 u uHBanuaMu ¢ HapyleHus MU
3peHus CIIPaBOYHOTO, y4eOHOTO, IPOCBETUTENIHCKOTO MaTtepuana,
MPELYCMOTPEHHOTO0 00pa30BaTeIbHON MPOrpaMMOil MO BbIOPAHHOMY HaIpaBJIECHUIO
MOATOTOBKHU, 00ECIIEYUBAIOTCS CIIEYIOIIUE YCIOBUSL:

- BezleTcd ajanTtanus opuIManbHOro caifta B ceth MIHTepHeT ¢ yueToM 0coObIxX
NOTPeOHOCTEN MHBAIKUIOB 110 3pEHUI0, 00ECIIEYMBAETCS HAJTMYKME KPYIMHOIIPUPTOBOU
CIIPaBOYHOM MHGOPMAIIMH O PACTTUCAHUHU YUCOHBIX 3aHSTH;,



http://www.kgeu.ru/

- IEIarOrM4eCKuii  pabOTHUK, ero coOeceqHUK (MpU HEOOXOIUMOCTH),
IPUCYTCTBYIOIINE HA 3aHATUH, MPEICTABIAIOTCS 00yYAIOUIMMCS, TP 3TOM KKl
pa3 Ha3bIBaeTCs TOT, K KOMY MeJarornueckuii paboTHUK oOpalaercs;

- ICUCTBUS, KECThI, MEPEMEIICHHs MeJarornyeckoro pabOTHHKAa KOPOTKO M
SICHO KOMMEHTHUPYIOTCS;

- leyaTHasgs HWHQOpMAIUS MPENOCTaBIsAeTCS KpymHbIM mpudpTom (oT 18
IYHKTOB), TOTAJIbHO 03BYyYMBAETCS;

- oOecrieunBaeTCsi HEOOXOIUMBIN YPOBEHb OCBEUIEHHOCTH MTOMEIICHUH;

- IPEJOCTABIIACTCS. BO3MOXHOCTh HCIIOJIb30BaTh KOMIIBIOTEPHI BO BpeMs
3aHSATUN U MPABO 3aIUCU 0OBSICHEHUH Ha TUKTOMOH (110 JKEIaHUIO0 00yUJarOIIUXCs).

dopMa mpoBeAeHUS TEKyIIel W MPOMEXKYTOYHOM aTTecTanuu  JUis
oOyuaromuxcs ¢ OB3 u MHBAIMIOB ONpenemnseTcs MeaarornyeckuM paboOTHUKOM B
COOTBETCTBUM ¢ y4ueOHbIM mmaHoM. [Ipu HeoOxoammoctu oOyuaromemycs ¢ OB3,
WHBAJIUY C YYETOM MX MUHAMBUAYAIbHBIX NMCUXO(PU3HMUECKMX OCOOCHHOCTEN TaeTcs
BO3MOXXHOCTh MPOMTH MPOMEXYTOUHYIO aTTECTAIMIO YCTHO, MUChbMEHHO Ha Oymare,
MUCHPMEHHO Ha KOMIBIOTEPE, B (hOpME TECTUPOBAHUS U T.II., TUOO MPEIOCTABIACTCS
JIOTIOJTHUTEIHFHOE BPEeMs JIJIsl TIOJTOTOBKHU OTBETA.

8. MeToauyeckue pexkoMeHAAlMHU IJisl NMpenogaBaTeseil Mo opraHu3anuu
BOCIIMTATEJIbHOH PadOTHI ¢ 00yYAOIMMHUCH.

Meroanueckoe obecrieueHre npouecca BOCIUTaHNUs 00 yJaroIIUXCs BbICTYIAET
OJHUM U3 OIpenesionmx (aKTOpOB BBICOKOTO KadecTBa 0OOpa30BaHUA.
[IpenmogaBaTens By3a, IEMOHCTPUPYS BBICOKHMI MPO(ECCHOHATN3M, JPYAULHUIO,
YETKYIO0 TPAXKIAHCKYIO MO3UIINI0, CAMOAUCIUIUINHY, TBOPYECKUHN MOAX0]] B PEIICHUN
npodeCCUOHANIBHBIX 3a/lad, B XOJe 00pa30BaTeNbHOrO Mpoliecca CHOCOOCTBYET
(OpMHPOBAHNIO TAPMOHUYHOMN JINYHOCTH.

[Ipu peanuzanuu JUCHUIUIMHBI TPENOJABaTeNlb MOXET HCIOJIb30BATh
CJIEYIOIIE METO/Ibl BOCIUTATEIbHOM PaOOTHI:

- MeToibl (hOPMHUPOBAHUSA CO3HAHUS JUYHOCTU (Oecena, AUCIYT, BHYIICHHE,
UHCTPYKTaX, KOHTPOJb, OOBSICHEHHE, MpUMEp, CaMOKOHTPOJIb, pPaccKa3, COBET,
yoexxaeHue u ap.);

- METOJbl OpraHM3alMM ACSITEIbHOCTH M (HOPMHUPOBAHMS ONbITA MOBEICHHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, Iefarormueckoe TpeOoBaHUE, TMOpPYUYEHHUE,
pUYyYeHUE, CO3/IaHNEe BOCTIMTHIBAIONINX CUTYAIlM, TPEHUHT, yIIpaXKHEHUE, U 1. );

- METOABl MOTHBAIMH JNEATEIHHOCTH W TMOBEACHUS (0J00peHHe, MOOIIpEeHne
COLIMATbHONW aKTUBHOCTH, TOPHIIAHWE, CO3/JaHHWE CHUTyalluid Yyclexa, CO3/1aHue
CUTYaIUi 17151 SMOIIMOHATIbHO-HPABCTBEHHBIX MEPEKUBAHMIA, COPEBHOBAHHUE U JIP.)

[Ipn peanuzanuy OUCHUIUIMHBI TMPENOJABaTelh JODKEH  yYUTHIBATH
CJIEyIOIMEe HalpaBJIEHUS BOCIIUTATEIBHOM 1€ATEIbHOCTH:

I'padsicoanckoe u nampuomuieckoe 60CnUMaHue:

- popMupoBaHHE Y OOYYAIOUIMXCS IIETIOCTHOTO MHPOBO33PEHUS, POCCHUICKOMN
UJIEHTUYHOCTH, YBOKEHHS K CBOEH ceMbe, OOIIECTBY, TOCYIAPCTBY, IPUHATHIM B CEMbE U
0011IECTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM IIEHHOCTSIM, K HALIMOHAJIBHOMY,
KyJAbTYPHOMY UM HCTOPHUYECKOMY HACIIEAWIO, (OPMUPOBAHHE CTPEMJICHHS K €ro
COXPaHEHUIO U Pa3BUTHIO;



- popMupoBaHKE y 00YYaIOIIMXCSl AKTUBHOW TPaXKJAHCKON MO3UILIMH, OCHOBAaHHOU
Ha TPAJWLMOHHBIX KYJIBTYPHBIX, JYXOBHBIX M HPABCTBEHHBIX LIEHHOCTSIX POCCHMCKOIO
oOmecTBa, /sl TIOBBIICHUS CIOCOOHOCTM OTBETCTBEHHO PEaTU30BHIBATH CBOH
KOHCTUTYLIMOHHBIE IIPaBa U 00S3aHHOCTH;

- pa3BUTHE MPABOBOM M MOJUTUUYECKON KYIbTYpPhl O0YUYaAIOIIUXCSI, pAaCUIMPEHUE
KOHCTPYKTMBHOI'O YYacTHSl B IIPUHATHM PELICHHUW, 3aTPArvBaIOlIUX HUX IpaBa H
MHTEPECHI, B TOM YHCJIE€ B PA3IMYHBIX opMax caMOOpraHU3alluU, CaMOYIIPaBICHHUS,
OOI1EeCTBEHHO-3HAUUMOM JI€ATEIbHOCTH;

- popMUpOBaHME MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIOIIMX  HPOTHUBOCTOSTH  JKCTPEMHU3MY,  KceHopoOuw,
JUCKPUMUHALIMM 10 COLUUAJIBHBIM, PEIUTHO3HBIM, pAacOBBIM, HallMOHAJIBHBIM
IpU3HAKaM, MEXITHHUUECKOH M MEXKKOH(PECCHOHAIBHON HETEPIUMOCTH, APYTUM
HEraTUBHBIM COLUAJIbHBIM SIBJICHUSM.

Jlyxoeno-upascmeennoe gocnumanue:

- BOCIIMTAaHHE YYBCTBA JOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIMBOCTH,
YBAXKEHUS K POAUTENSAM, YUATEISIM, JIFOASAM CTAPLIErO IMMOKOJICHHUS;

- popMUpOBaHUE TPUHUMUIIOB KOJUJIEKTHBH3MAa M  COJIMJAPHOCTH, JlyXa
MUJIOCEpAUSl U COCTpPAJaHus, NPHUBBIUKK 3a00TUTHCS O JIOAAX, HAXOMSIIHUXCSA B
TPYIHOU )KU3HEHHOW CUTYaIlNH;

- popMUpOBaHUE COMUAAPHOCTH U YYBCTBA COLIMAIIBHOM OTBETCTBEHHOCTH IO
OTHOLLICHMIO K JIIOASM C OTPAaHUYECHHBIMHU BO3MOYKHOCTSMU 340POBbs, NIPEOAOJIECHHE
IICUXOJIOTMUECKUX OapbepoB IO OTHOUIEHMIO K JIIOASM C OrpaHUYE€HHBIMU
BO3MOKHOCTSIMU;

- popMHpOBaHHE SMOIMOHAIBHO HACHIIIEHHOTO W JIyXOBHO BO3BBIIIEHHOIO
OTHOILEHUS] K MUPY, CHOCOOHOCTH M YMEHUS NepeaBaTh IPYIMM CBOM ACTETUYECKUN
OTIBIT.

Kynemypho-npoceemumensckoe eocnumanue:

- popMUpOBaHUE ICTETUUECKON KApTUHBI MUPA,;

- popMuUpOBaHUE YBOKCHUS K KYJIBTYPHBIM IIEHHOCTSIM POAHOTO TOPOIa, Kpas,
CTpaHBI;

- IOBBIIICHUE TIO3HABATEILHOW aKTUBHOCTH 00 YJaFOIIIHXCA.

Hayuno-obpazosamenvroe 6ocnumanue:

- popMupoBaHUE y 00yUaIOIIUXCSI HAYYHOTO MUPOBO33PEHUS;

- popMUpOBaHUE YMEHUS TIOJy4aTh 3HAHUS;

- popMUpOBaHNE HABLIKOB aHaIW3a U CHHTE3a WH(POpPMAIMHM, B TOM YHCIIC B
npodeCCHOHATEHOM 001acTH.



BHocuMble H3MeHeHHMs U YTBePKIeHUs1 HA HOBBI y4eOHbIN roj
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OueHouyHble MaTepuainbl M0 JUCHUIUIMHE, NMPEIHA3HAYEHHBI ISl OLICHUBAHMS
PE3YNIBTaTOB 00YUYEHUS Ha COOTBETCTBUE HHANKATOPAM JOCTIKCHUS KOMITCTCHITHH.

OrneHnBaHWe pe3yIbTaTOB OOYYEHHS IO MUCIMIUIMHE OCYIIECTBISCTCS B
paMkax Tekymiero koHTpoJis (TK) u npoMexyTouHOM aTTecTaluu, IPOBOJUMBIX IO
oaibHO-perTuHroBoi cucreme (bPC).

1. TexHoJiornueckasi Kapra

Cemectp 1
Peiitunrossie nokazareian
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Pasnea 1. «OcHoBBI TK1 15
KJIACCUYECKOH U 15 | 0-15 20 15-20
PeISITHBUCTCKOI MeXaHMKN»
Tect 10
Otyet no nabopaTopHOl paboTe 5
(OJIP)
Ompoc 1o pazaenam (Temam) 0-10
Pedepar (Pdp) 0-5
Paznea 2. «MoaekynsapHas TK2 15 |0-15 15- 15-20
(¢pu3nka ¥ TePMOANHAMH KA 20
Tect 10
Otuer o naboparopHoit pabote 5
(OJIP)
Ormpoc 1o pazaenam (TeMam) 0-10
Pedepat (Pdp) 0-5
TK 15-
Pasnea 3. «DnekTpunyecTBo» 3 15 |0-15 250 15-20
Konrponsnas padora (KutP) 10
Otuer o naboparopHoit pabote 5
(OJIP)
Omnpoc no pazzaenam (Temam) 0-10
Pedepat (Pdp) 0-5
IIpome:xxyTouHas aTTecTAanMsA oM
0-40
(3x3amen) 1
B =
MUCbMEHHOHU opMme 1o 0-40
ouneram




Cemectp 2
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TK4 15-
Paznen 4. «MarneTuzm» 15 | 0-15 20 15-20
Tect 10
Otuer o naboparopHoii pabore 5
(OJIP)
Ompoc 1o pazaenam (Temam) 0-10
Pedepar (Pdp) 0-5
TK5 15-
Pazgen 5. «OnTuka» 15 |0-15 20 15-20
Tect 10
Otuer o naboparopHoii pabore 5
(OJIP)
Ompoc 1o pazaenam (Temam) 0-10
Pedepar (Pdp) 0-5
Paznen 6. «DnemMeHTHI TK6 15
KBaHTOBOM (u3UKU. OCHOBBI 15 |0-15 20 15-20
aTOMHOM U AJepHON (PUBUKN»
Konrposbnas padorta (KHTP) 10
Otyet o nabopaTopHOit paboTe 5
(OJIP)
Ormpoc 1o pazaenam (TeMam) 0-10
Pedepar (Pdp) 0-5
IIpomexyTouHasi aTTecranus OM
0-40
(3x3amen) 2
B nucemenHoit popme no 0-40
ouneram

2. OueHOYHBbIE MATEPHAJIBI TEKYIIIEr0 KOHTPOJISI U IIPOMEKYTOYHOM aTTecTaluu
[IIkasia OleHKH pe3yNbTaTOB O0YyYEHHUS M0 AUCIUILUIMHE:

3amnanu- VYpoBeHb c(hOpMUPOBAHHOCTU
Kon Kon POBAHHBIE VHJIUKAaTOpa KOMIIETEHIIUHU
KOMIIe- | HHAUKATopa pEe3yIbTaTHI Bicokuii | Cpemuuii Huxe S
TEHLUU | KOMIIETEHIUH | OOy4YeHHs 10 CPEJIHETO
mucuuuiEe (ot 85 1o 100 ot 70 10 84 | o1 55 10 69 |01 0 10 54




Ixkana oneHUBaHUA

HEY/I0B-
OTJINYHO XOopouro YAOBJICT- JICTBOPU-
BOPUTCIILHO TeIBHO
3a4TEHO HE 3a4TEHO
3HATh:
OCHOBHEIE YDOBeUHb Y‘pOBeVHI: Munnman YDOBeIEL
dusnueckue 3HAHUU B 3HAHUU B BHO 3HAHUU
SBJICHUS U 06'beMe, 06’beMe, JOIIyCTUM HMXKC
3aKOHBI; OC- COOTBETCT | COOTBETCT BIit MHHHMAJ
HOBHEIE BYIOIIIEM BYIOIIIEM YPOBEHb bHBIX
¢pusnueckue pe- | MPOTPAMM | IIPOTPAMM | syappj; Tpe69BaH
JAUYUHBL U KOH- | © €, HIMECT UMeeT uu,
CTAHTBI, HX MOJTOTOBK MECTO MECTO HMEIOT
onpenenenue u | M oe3 HECKOJIbKO MHOLO MECTO
CIIMHHIIBI H3Me- OIIHOOK HETPYOBIX Herpy6hIX rpyonie
DeHHSE; OIINOOK OLIGOK OIIMOKH
YMETh:
ITponemon | ITponemon | Ilponemon | Ilpu
CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | peUICHUU
Bl BCE Bl BCE Bl CTaHJapT
OCHOBHBIC | OCHOBHBIC | OCHOBHBIC | HBIX
YMEHHS, YMEHHS, YMEHHS, 3a7a4 HE
penieHbl pelieHbl peIIeHBI IPOJIEMOH
BCE BCE THUIIOBBIC CTPHpPOBA
OCHOBHBIC | OCHOBHBIC | 33JIa4H C HBI
MPUMEHSTH pu- | 3a7au, 3a/1a4u ¢ HErpyObIM | OCHOBHBIE
3UKO- BBHITMIOJIHEH | HErpyObIM | U YMEHHS,
MaTeMaTUYeCKH | bI BCE u OIIMOKAMH | UMEIOT
OINK-1 OINK-1.2 il anmapat npu | 3a7aHUS B | OIIMOKaMHu | , MEeCTO
pElIeHnH 33124 | TIOJIHOM : BBITIOJIHEH | TPyOBIe
WHXEHEepHOU | oObeme BBIIIOJIHEH | BI BCE OLINOKHU
NEATeIIbHOCTH bl BCE 3a7aHus,
3aJlaHUS B | HO HE B
MOJTHOM MTOJTHOM
00BeEME, o0BeMe
HO
HEKOTOPBI
ec
HemoJeTa
MH
BJIQJICTh:
METOIaMHU ITponemon | Ilponae- Nwmeercs He npo-
aHanuza u CTPUPOBAH | MOHCTPU- | MUHU- TEeMOH-
MOJICIUPOBA- bl HABBIKK | POBAHBI MaJbHBIA | cTpHp
HUS, pu 0a3oBbIe Habop OBaHBI 0a-
TEOPETUUECKOTO | PEIIEHUH | HaBBIKU HaBBIKOB 30BEIE
u HeCTaHJap | Mpu JUTST HABBIKK
SKCIEPUMEHTANl | THBIX PELICHHN | PEWICHAS | 1y,
BHOTO 3a/1ad, CTaHJAPTH | CTaHAAPTH pelleHHH
HCCIICIOBAHUS BBITIOJTHE- | BIX 33J1a4, | BIX 3ajad, e —
MIPU PEIICHUH HUU QU3U- | BBITIONHE- | BBITIOJHE-
3a1a4 YECKHUX HUU Qu3n- | HUS QU3N- HbIX
WHXKEHEPHOM JKCIEpU- | YECKHX YECKUX sajad,




NESATCIIbHOCTH MEHTOB, OKCIIEpU- | OKCTIEPU- | BBINOJIHE-
00paboT- | MEHTOB, MEHTOB, Hus u-
KH U 00pabot- | 00paboT- | 3yyeckux
UHTEP- KH U KU U IKCIIEPH-
[peTanyuu | UHTEp- HHTCP- MEHTOB

b
MX PE3YIib- | MPETALMU | MPETAUA | oG5paGoT-
TaTog 0e3 | UX pe3yllb- | UX PE3YIb- | v i e
OIIMOOK M | TATOB C TaTOB C Tepripeta-
HEJ0YECTOB | HEKOTOPBI | HEKOTOPBI
1107078704
MU MU
pe3yIbTa-
HeJoYeTa | HeJo4eTa
TOB,
MH. MU
UMEIOT
MECTO
rpyOsbie
OIITNOKH.

OlleHKa «OTJHMYHO» BBICTABISACTCS 3a BBIIOJTHEHUE KOHMPOIbHLIX pabom u
mecmoguvlx 3a0anull 8 cemecmpe 6e3 ouwuUbOK U Hedo4emos, 21y00Koe NOHUMAHUE U
VMeHue NpuMeHams Guauveckue 3aKoHvl O/l peuleHUss 3a0ay meopemuiecKozo,
OKCNEePUMEHMANbHO20 U NPUKIAOHO20 Xapakmepa, NOIHble U COO0epHCAmelbHble
omeemsl Ha 8ONPOCHL bulema (meopemuseckoe u npaxmuieckoe 3adanue);

OreHKa «XOPOI0» BBICTABISICTCS 33 BBIMOJHEHUE KOHMPOIbHLIX pabom u
MecmosviX 3a0aHUll 8 cemecmpe ¢ MUHUMATbHLIMU OUUOKAMU U Hedodemamu,
NOHUMAaHUe U YMeHUue NPUMEeHAmMb u3uueckue 3aKoHbl OJisl peuteHus 3a0ay
meopemuiecko2o, IKCNepUMEHMAIbHO20 U NPUKIAOHO20 Xapakmepd, 00CMAamoyHO
NOJHble U coOdepiicamelibHble Omeemvbl HaA 80NPOCLL buiema (meopemuyeckoe Uil
npakmuyecxkoe 3a0anue);

OmneHka  «y/AOBJIETBOPUTEJIBHO»  BBICTABIACTCS  3a  BBHINIOJHEHHWE
KOHMPOJIbHBIX pAOOm U MeCcmosblX 3a0anull 8 cemecmpe ¢ 00IbUUM KOIULECMBOM
OUUOOK U HeO0HUemos, MUHUMANbHBIL HAOOP HABLIKOB BLINOJHEHUS (DU3UYECKUX
9KCNepUMeHmos, 0opabomxu u UHmMepnpemayuu ux pe3yibmamaos.

OlleHKa «HEY/J0BJIETBOPUTEIBHO» BBICTABIIACTCS 3ad claboe U HenoiHoe
BBITIOJTHEHUE KOHMPOJIbHLIX pabom 6 cemecmpe u OmcCymcmeue MUHUMATbHBIX
HABLIKOB BLINOJHEHUS (PUIUUECKUX IKCNEPUMEHMO8, 0OPAOOMKU U UHMEPNpemayuu

Uux pes3yilomanioe.

3. IlepeueHnb O1IEHOYHBIX CPEICTB
Kparkas xapakTepucTuka OIEHOYHBIX CPEJCTB, UCIOJIb3YEMBIX MPHU TEKYILEM
KOHTPOJIE YCTIEBAEMOCTH U TMPOMEXKYTOYHOW aTTecTallud OO0yd4aromerocs To

JTUCHHUILIUHE:
HaumenoBanue
Omucague OIeHOYHOT'O
OLIEHOYHOTO Kparkas xapakTeprcTiKa OLIEHOYHOTO CPeICTBa cpencTBa
cpencTBa p
Kontponbnas CpencTBo MpPOBEPKHM YMEHUU NPUMEHSTH MOJTYyYEHHBIE Kommiekr




pabora (KutP) 3HAHUS JUIA PEIICHHs 3a7ad ONpPENEIEHHOTO THMa IO KOHTPOJIbHBIX

TEME WIH Pa3IETy 3a/laHuil o OuieTam

Cucrema

Tect (Tecr) MO3BOJISIOIIAS aBTOMaTU3UPOBATH poLenypy
M3MEPEHUs YPOBHS 3HAHHWI U YMEHHI 00y4aroIerocs

CTaHAAPTU3UPOBAHHBIX SaHaHHﬁ, KOMILIEKT TECTOBBIX

3aJaHuN

[lepeuens 3a1anuii u
BOIIPOCOB JIJIst

Otuer no Bremonnenune  maGoparopHoit  paboTel,  00paboTka
nabopaTopHOI pe3ynbTaroB  dKcrepuMeHta. OdopmieHue  oTdera, SAHTb! .
pabore (OJIP) 3aIUTa Pe3yIbTaTOB JIAOOPATOPHOM PabOTHI IO OTYETY naGopatopHoit
paboThl, IepeyYeHb
TpeOOBaHUH K OTUETY
Omnpoc no 3HaHME OCHOBHBIX ITOHATHM Ilepeuenn
paznenam TeMbl/pazjiena/ I CUUTIIHHbI orpeaeneHui
(Temam) OCHOBHBIX TIOHSATHI
TEMbl/ IUCLIUTIIIHBI
[IpogykTr  camocTosiTeNbHOM  pabOTBl  CTYJEHTA,
MPEJICTaBISAIONINI  co00M  KpaTkoe U3JI0KEHHE B
Pedepar (Pdp) NUCBMEHHOM  BHJE  TOJIyYEHHBIX  pe3ynbraroB | Temsl pedeparon

TEOPETHYECKOTO  aHan3a ONpPEACICHHONH Hay4YHOMH
(yueOHO-HCCIIe10BaTENbCKOM) TEMBI

COCTOAT

OHGHO‘-IHI)IG Marcepurajibl, BBIHCCCHHBLIC Ha JK3aMCH, HepequL

u3 3K3aMCHAllMOHHBIX OMJIETOB C | TCOPCTHUYCCKUX

OK3aMeH TCOPCTUICCKNMU BOIIpocaMu u 3alaHUsIMU | BOIIPOCOB 1

YMCHHH.

IMPAKTUYICCKOr'o XapakKTepa AJId IMMPOBEPKU MMPAKTUUCCKUX | KOMIIJICKT THIIOBBIX

3aga4

4. IlepeyeHb KOHTPOJIBHBIX 32alaHUH WJIH HHBIE MAaTepPHAJIbI,
Heo0X0oAMMBbIe JI1 OLCHKH 3HAHWI, YMEHHH M HABBIKOB, XaPAKTEPHU3YIOLIHX
JTanbl (POPMUPOBAHUA KOMIIETEHUMH B IIpouecce 0CBOCHUA JUCHMIIHHbI
[Tposepsiemas komnerenuus: [Iposepsiemas komnetrenmums: OIIK-1, OITK-1.2

Ilpumep 3a0anus

Juisa rekymero konrpoJs TK1:

TecT

Bonpoc

BapuaHmbl omeenma

[Ipu abComOTHO HEYNPyrom
yZiape BBIMOJIHACTCS:

TOJIBKO 3aKOH COXPAaHCHUS UMITYJIbCa

TOJIBKO 3aKOH COXPAaHCHUS MOJHOM MEXaHNYECKOM OHCPIun

TOJIBKO 3aKOH COXpaHCHHA MOMCHTA UMITYJIbCa

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 HAITPABJICHHUIO IICPEMCIICHUA

TECJI0 MOKOUTCA

cHJla HampaBlieHa I0J TYNbIM YyIJIOM K  HalpaBJICHUIO
nepeMeneHus

Paagunyc-Bekrop,
IIPOBE/ICHHBIN U3 Hadaja
KOOPJMHAT B IaHHYIO TOYKY
ITO3BOJISIET ONPEIEITUTh

MECTOHAXO0XXIACHNE JaHHON TOUKH

[OJIOKEHNE TaHHOU TOYKA

paanyC KpUBU3HBI TDACKTOPHUU ABUIKCHUSA TOYKU

BEKTOPH CYMMY CUIJI, II I/IJ'IO)KCHHBIXK)I&HHOI\/II TOYKE
b




OTuet no 1aboparopHoii padore (OJIP)

VYkazanus 1mo opopmMIIeHHIO oTYeTa K T1a00paTOpHOH padoTe.

Otuer odopmisieTcss KaXIbIM CTYACHTOM HHIWBHIYaTbHO U  JIOJDKCH
COJIepKaTh: HOMEP W Ha3BaHHE PaOOTHI, 1IeJb PabOThI, ATy BBHIMOJIHEHHS, KPaTKOe
OIHCaHue TCOPUH  M3y4aeMOTO  BOMPOCA, OCHOBHBIC  XapaKTEPUCTHKHU
U3MEPUTEILHBIX MPUOOPOB, 3aMUCU PE3YJIbTATOB MPSIMBIX W3MEPEHUH W pPacdyeToB
KOCBEHHBIX H3MEpEHUH, OPOpPMIICHHBIE B BHUAC TaOMHUIIBI, TPAaQHUKU IMOJTYICHHBIX
3aBUCUMOCTEH  (eciau  TpeOyroTCs), 3amucCh BBIUMCICHUHN, MNPUBOIANINX K
OKOHYATEIbHOMY pe3yJbTaTy, pacueT OIIMOOK H3MEPEHUH W OKOHYATEIbHBIN
pe3ynbTaT ¢ YKa3aHUeM OIIMOKU M3MEPEHHS, BBIBOIDI.

Bce rpaduku nomKHBI OBITH BBITIOJHEHBI HA MUJUIMMETpOBOM Oymare. [lpu
pacuerax He0OXOIMMO HUCIIOJIb30BATh eqUHUIIBI cucTeMbl CH.

K kaxnoil nabopaTopHOi paboOTEe COIAEPKUTCS MEpPEUeHb BOMPOCOB JJISl 3ALUTHI
1abopaTopHOl pabOTHI.

Ipumep: JlaGoparopnas padbora USMEPEHUE YCKOPEHMA CBOBOJIHOI'O
[MHAAEHUA C [IOMOILIBIO MATEMATHUYECKOI'O MAATHHUKA
KoHTpoJ/ibHBIE BOIPOCHI:

1. KakoB BUJ 3aKOHa TApMOHMYECKUX KOJI€OaHUI MasiTHUKA?

2. Yto Takoe KkojeOaHUs? CBOOOJHBIC KOJieOaHUsI? TapMOHUYECKUE KoJieOaHus?
MIEPUOANYECKHE MPOLIECCHI?

3. JlaiiTe ompeneneHus aMIUIMTYAbI, (a3bl, Mepuoja, YacCTOThI, IUKIMYECKON
4aCcTOTHI KOJIEOaHUS.

4. BoiBemute (QopMyiabl Ui MEPUOAOB KOJEOAHMHA MPYXKUHHOTO, (PU3MUYECKOTO U
MaTEeMaTH4eCKOr0 MassTHUKOB.

5. Kak 3aBucut BenuurHa ¢ OT reorpagpuieckoi mupoThi?

6. [IpuBenuTe nprMepsl IPAKTUUECKOTO UCTIOIb30BaHUS KOJIEOaHUI MasTHUKA.

Omnpoc no pasgesam (Temam):

AOCOIIOTHO TBEPJIOE TEINO;

Ckopoctb (muddepenimanpaas Gopma);

Yckopenune (muddepenimanbaas Gopma);

TaHreHMabHOE U HOPMaJIbHOE YCKOpeHUs ((hopMyIbl);

Bropoii 3akon Hetotona (onpeaenenne u popmyna);

Nmmynbe (onpenenenue u hopmyna);

PaGota (onpenenenue u hopmyna);

3aKOH COXpaHCHHUs MOJTHON MeXaHHUYECKOW dHepruu (onpeaerieHue u hopmysa);
3aKOH COXpaHEeHUsI MOMEHTa UMITyibca (onpeaernenue u hopmysia);

10 Teopewma Illteitaepa.

CoNOOR~WODE

Pedepar (Pdp)
TeMmsbl pedepaTos:

1. JIBuxeHue, Kak popMa CylecCTBOBAHUS MaTepUH;



. 3aKOHBI KHHEMATUKN MEXaHUYECKOTO IBUKEHUS U CBSI3b MEX]ly HUMHU;

. JleiicTBrE cuil B 3€MHBIX YCIOBUSX;

. MexaHn4eckoe IBU’KEHHE B HEMHEPLUAIbHBIX CUCTEMAaxX OTCUETA,;

. Tpenue. [1onp3a v Bpea 111 MEXaHUYECKOTO ABUKCHUS,

. 3aKOHBI COXpaHEeHUs - PyHAAMEHTAIbHBIE 3aKOHBI IIPUPOJIBI;

. DHeprus — euHas Mepa pa3NUYHbIX (OpM JABMKECHUS U B3aUMOACHCTBUS
MaTepuu,;

8. BoyHOBBIE ITPOLIECCHI B IPUPOJIE U TEXHUKE;

9. JIBM>KeHUE TeIl B pealIbHBIX Cpeaax;

10. O6 ucropuu pa3Butus « Teopuu OTHOCUTEIBLHOCTI.

~N O\ L B WN

Ilpumep 3a0anus

Jis Tekymero kourpoJs TK2:

Tecr
Bonpoc Bapuanmuvr omeema
ITeproe Haugaio | Q=AU+A
TEPMOJAUHAMUKU s | Q=0
H30TCPMHUYIECKOT0 mporecca | Q=AU
HMEET BUL: Q=A
[Tpu TEIUIONPOBOJHOCTH | IEPEHOCA UMITYJIbCA U3 CIIOS B CIION
[IPOUCXOJIAT IPOLECCHI: MIePeHOCa BHYTPCHHEH YHEPTUU B OPME TETIOTHI

BbIpaBHUBAHU S CKOpOCTCﬁ 6JII/I3J'I€)KaI_HI/IX CJIOCB
CaMOIIPOM3BOJIBHOI'O BbIPABHHMBAHHA KOHHGHTpaHI/If/'I B CMECH
ra3oB WJIM INIOTHOCTEH B XMMHUYECKH 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

OTuer no saboparopHoii padore (OJIP)

VYkazanus mo opopMIICHHIO OTYETa K JJTaOopaTopHOI padoTe.

Otuer odopmiseTcs KaXIbIM CTYACHTOM HWHIWBHIYyAIbHO U JIOJDKCH
coJiepKaTh: HOMEp M Ha3BaHUE padOThI, LeTb paldOThl, ATy BBITOJIHEHUS, KPATKOE
OTMCaHue TEOPUH  M3y4aeMOTO  BOMPOCA, OCHOBHBIE  XapaKTEPUCTHKHU
U3MEPUTEITLHBIX TPHOOPOB, 3aMMHMCH PE3YJIBTATOB MPSAMBIX HU3MEPEHUH M PacdyeToB
KOCBCHHBIX H3MEPCHHM, O(QOpMIICHHBIC B BHUIE TaOJIUIBI, TPaQUKH IOTYYSHHBIX
3aBUCUMOCTEM (eciiu  TpeOyroTcs), 3aluCh  BBIUYMCICHHUM, TNPUBOMASIIMX K
OKOHYATEITFHOMY pe3yJbTaTy, pacyeT OIMMOOK W3MEpPEHUN U OKOHYATEIHHBIN
pPE3yNbTAT C YKa3aHUEM OIIMOKHA U3MEPEHHS, BBIBOIBI.

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

K xaxmoit mabopaTopHOi paboTe COACPKHUTCS IMEPEUYCHb BOIMPOCOB ISl 3aIUTHI
nabopaTopHOit pabOTHI.



Ipumep: JlaGopatopuas padora OITPEJIEJIEHUE OTHOIIEHWI MOJISIPHBIX
TEIIJIOEMKOCTEN 'A3A METOJOM AJIMABATUYECKOI'O
PACIIVUPEHU A

KoHTpoJibHBIE BONIPOCHI:

1) Kakune Bup! TeruioeMKocTer Bam n3BecTHBI?

2) Ot yero 3aBucUT TemoeMKocTh ra3os? Ilouemy C, > C,?

3) KakoB ¢usnuecknii CMbICT YHUBEPCAIBHOM ra30Boil MOCTOSTHHON R?

4) O0OBsACHUTE U3MEHEHUE TEMIIEPATYPhI I'a3a B MPOIIECCE OIbITA.

5) OOwsacuute, moueMy aauadbara TpH pPACIIUPEHUU Traza CHajaeT Kpydye, 4yem
u30TepMa.

6) Uto Ha3bIBaeTCAd YUCIOM CTereHer cBoOonbl? Kak 3aBUCAT OT yMciia CTENeHen
ceobonsl Cy m Cp? 3Has y (M3 oOmbITa), pacCYMTAMTE YUCIO CTEIEHEH CBOOOIBI
MOJIEKYJIbI BO3yXa.

Omnpoc no pasaenam (Ttemam):

VYpaBHEHHE COCTOSIHUS UJIeaIbHOTO rasza (ypaBHeHue MeHeneeBa-KiamneipoHna);
3akoH ABOrajipo;

OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKON TEOpHUH;

CpenHsst KBaApaTU4Hasi CKOPOCTh;

BHyTpeHHss1 sHeprus 1uisi IpOU3BOJIBHOM Macchl M rasa,

[Tonnast pabota 4, coBepiiaemas razom;

TemmoeMKoCTb,

IIepBoe Hauvao TEPMOJANHAMUKHY;

PaGoTa B H30TepMHUECKOM TMPOIIECCE;

10 VYpasuenue IlyaccoHna.

CoNoOkWNE

Pedepat (Pdp)
TeMmsbl pedepaTos:

1. CTpoeHue BeuIecTBa ¢ TOYKH 3PEHUS MOJIEKYIISIPHO-KUHETUYECKOU TEOpHH;

2. uddy3roHHbBIE TPOLIECCHI B )KUBOM M HEKUBOW MPUPOJIE;

3. TenooOMeH B )KMBOI M HEKUBOW MIPUPO/IE;

4. ITpupoa KanwUISIpHBIX SIBJIICHUI. KanuisipHble SIBIICHHUS B dKUBOW U HEKUBOM
IPUPOJE;

. 3aKOHBI TEPMOJIMHAMMKH U UX POJIb B PACCMOTPEHUH PABHOBECHBIX MPOLECCOB;

. Kpucrann, kak ¢popma cyiiecTBOBaHUSI MaTEPHH;

. Cumpl B MEXaHHUKE U MOJIEKYIISIPHOM (PU3HUKE;

. DHTpoOIUs, KaK PYHKIHS COCTOSHUSL CUCTEMBI;

. Teopema bosnbliMana 0 paBHOMEPHOM PACIPEAEICHUN DHEPTUU 10 CTEIIEHAM
CBOOO/IBI;

10. Kitaccuueckas cratuctuka bonsnMana;

O 0 J O n



Ilpumep 3a0anus

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

buner 1

1.

JIBe rupu ¢ mMaccamu 2 KT ¥ 3 KI' COCIMHEHBI HUTBHIO W MEPEKUHYTHI Yyepe3 OJIoK.
Haiitn yckopeHue, ¢ KOTOpPbIM ABUKYTCSI TUPY U CUJTYy HATSKEHUSI HUTH. TpeHueM
1 Maccoi 0s10Ka rpeHeopeyb.

. Uneanbnas TeroBas mamuHa KapHo coBepiaet 3a oauH 1ukia padoty 4 = 2,94

k/[Pk 1 oTmaeT 3a IUMKI XOJOAWIBHUKY KoJuuecTBO TermioThl Q, = 13,4 kJIx.
Haiitu k.11 1. MaImHel.

. Paccrosinue mexny 3apsgamu +8 HKnm u -6 HKnm paBro 40 cm. Beramcnutb

HANPSOKEHHOCTh M TOTCHIMAN TIOJsA B TOYKE, JIeXKalleHd IMOCepeIuHE MEXITy
3apsamH.

. [Ba 3apsima mo Q= 10 K kaxmplii HaXOMSITCA HA pacctossauu 50 cM Apyr oT

npyra. Kakyro paboTy HYKHO COBEpIIMTb, YTOOBI COMU3HUTH UX /0 PACCTOSHUA 5
cm?

. Konnencarop emkoctero 2 Mk® 3apspkeH no HanpspbkeHus 20 B. Kakxon 3apsin

OyneTr Ha 00KJIaJKax TOro0 KOHAEHCATOPA, €CJIU K HEMY MOAKIIOUUTH MapaijieabHO
JPYTOM KOHIEHCATOp €MKOCThI0 8 MK®D, 3apsoKeHHbIM A0 HampsbkeHus 32 B.
CoenrHeHbI 00KIIAIKK KOHASHCATOPOB, UMEIOIINE PA3HOMMEHHBIC 3aPsIbl.

Buner 2

1.

2.

[Tap maccoit 1,5 kr katurcst 6€3 CKOIBKEHHUS IO TOPU3OHTAILHON TIOCKOCTH CO
CKOPOCTBIO 5 M/c OnpeAenuTh KHHETUYECKYIO YPHEPTHUIO 1apa.

Onpenenute HauboJIEE BEPOSITHYIO CKOPOCTh MOJIEKYJ Ta3a, IOTHOCTh KOTOPOTO
nipu nasinenuu P = 40 kIla cocraBur 0,35 Kr/Mo.

. [IBa mapuka ¢ maccamu m = 0,1 T Ka)XIblid MOJIBEIICHBI B OJJHOW TOYKE HA HUTSX

auHoM 20 cM kaxaas. [lonydunB oAMHAKOBBIN 3apsf, IIAPUKU PA3OLIIUCH TAK, YTO
HUTU 00pa3oBanu yroi 60 . HailTu 3apsia kaxaoro mapuka.

. [Mapux ™maccoii 40 wMr, 3apsKeHHBIM 1O 3apsga (= 10° Kn nBmkercs co

ckopocthio 0,1 m/c. Ha kakoe paccTOsHHME MOKET MNpPUONHU3UTHCA IIAPUK K
TOJTOKUTETBHOMY TOYEIHOMY 3apsizy Gy = 2 107 Ki?

. Kongencatop emkocteto C; 3apsokeH no Hanpspkenwss U; =100 B. Tlpu

napajuieIbHOM MOJIKIIFOYEHUN ATOTO KOHJEHCATopa K He3apsskeHHoMy ¢ Cp, =5
MKk®D, BoapT™METp mokazan obmiee Hanpspkenue U = 20 B. Haiitu C;.

Buser 3

1.

2.

Kakoe naBiieHHE €O3Ja€T KOMIIPECCOP B KPACKOIIYJIbTE, €CIU CTPYS KUIKON
KPACKH BBITEKAET U3 Hero co ckopocTsio 20 m/c. [TnotHOCTh Kpacku 800 kr/m’,
Macca m = 10 r kucinopoma HarpeBaercs oT temmeparypel T; = 323 K no
temrepatypsl T, =423 K. Haiitu usmenenue sHrponuu AS, ecnu HarpeBaHue
MPOUCXOUT H300apUUECKHU.



3. Paccrosinue mexnay 3apsgamu (= 180 K um ;=720 iK1 paBro 60 cm
OnpenenuTes TOYKY Ha NPSIMOW, MPOXOASAIIEH 4depe3 3apsiibl, B KOTOPOM HYXHO
MIOMECTHUTh TPETUH 3apsAJl, YTOOBI BCSI CHCTEMA HAXOAMJIACh B PABHOBECHH.

4. HailTh 3HEPrur0 CUCTEMBbI TPEX OJMHAKOBBIX TOYEUHBIX 3apsAA0B IO ( = 10° K,
PaCIIOJIOKEHHBIX B BEPIIMHAX PABHOCTOPOHHETO TPEYTOJIBHHUKA CO CTOPOHOM 3 CM.

5. II0MIaap MIACTHH IUIOCKOTO BO3YIIHOTO KOHAeHcatopa 1,1 cM® |, 3a30p MEXIy
HUMUA 3 MM. OHeprus 3apsbkeHHOro konzaeHcatopa | mx/Dx. Jlo kakoro
HaIIPSDKEHUS 3apsDKEH KOHAeHcaTop?

Otuer nmo sadoparopHoii padore (OJIP)

VYkazanus no opopMIIEHUIO OTYETa K JIabOpaTopHOU padoTe.

Otuer odopmisieTcss KaXIbIM CTYJCHTOM HHIWBUAYadbHO U  JOJKCH
COJIEpKAaTh:
HOMEpP W Ha3BaHUE PalOThHI, 11eJIb pabOThI, J1aTy BBITIOJIHEHMSI, KPATKOE OIHUCAHUE
TEOPUU M3Y4a€MOIr0 BOIIPOCA, OCHOBHBIE XapPaKTEPUCTUKH HU3MEPUTEIBbHBIX
npuOOPOB, 3alUCH PE3yJIbTATOB MPSIMBIX H3MEPEHUNH M PaCUETOB KOCBEHHBIX
U3MepeHuil, opopMIICHHBIE B BUJE TAOIMIIbI, TpadUKU MOTYYECHHBIX 3aBUCUMOCTEN
(ecnmu  TpeOyrOTCs), 3amUCh BBIYUCICHUM, MPUBOASAIMIMX K OKOHYATEIHHOMY
pe3ynbTaTy, paciyeT OIMOOK U3MEPEHUN U OKOHYATEJIbHBIA Pe3yibTaT C yKa3aHHEM
OIIMOKU U3MEPEHHUSI, BBIBOIBI.

Bce rpaduku 0MKHBI OBITH BBINOJIHEHBI Ha MWJLUIMMETpoBoil Oymare. [lpu

pacueTax He0OXOAUMO UCIOIb30BaTh €AMHUIIBI cucTeMbl CU.
K kaxnoil nabopaTopHOi paboTe COIAEPKUTCS MEpPEeUeHb BOMPOCOB JJISl 3aLUTHI
1abopaTopHOI pabOTHI.
IMpumep: Jlabopatopuas padbora [ PAJIIYHPOBKA I'AJIbBAHOMETPA
KoHTpoJsbHBIE BONIPOCHI:
1. Yto o3HauaeT nporpaayupoBaTh npudop?
2. Chopmynupyiite npasuia Kupxroda.
3. Crpenka rajgpBaHOMETpa CTOWT HAa HYJICBOM JCIICHMM IIKaiubl, korma R =0.
Jlokaxkute 310, IpUMEHUB BTOpoe npasmiio Kupxroda.
4. Yto HYXKHO cjenaTh, 4YTOObl OTKJIOHUTh CTPEJIKY TaJlbBAHOMETPA JI0 MPEACTbHOTO
3HAYEHUS LIKAJIbI, €CJIM OHA Ty/1a HE OTKJIOHWJIACH P MAKCUMaJIbHOM 3Ha4€HUH R?
5. I'me Oynet HaxomuThesl cTpenka npudopa, eciu Ry = R, = 0, a R # 0?7 Yto moxet
MPOU30MTU C raJbBaHOMETPOM B TOM ciyyae, ecnu DJIC ucroyHuka - JOCTATOYHO
OompIIas BeIMYUHA?

Omnpoc no pasaenam (temam):

1. IIpomoskure onpeaeeHue: «ONEKTPOCTATHYECKUM 10JIEM
15 1e) 8- 1 - O P »;

2. Ilponmomxure onpenenenue: «HanmpsyKeHHOCTbIO — AIEKTPUUECKOTO  TOJIA
15 1e) 80 1 - S »;

3. Kak HampaBiieH BEKTOp HaNPsKEHHOCTH AJIEKTPUUECKOTO OIS ?
4. 3axoH Kynona (¢popmyra u BXOASIIUE B HEEC BEIUYHUHBI);
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CBsA3b BEKTOPA HATIPSHKEHHOCTH E 3JIEKTPUYECKOTO MOJIS € OTEHIHATIOM (]
Onextpuyeckuid ToK. CHuila ¥ INIOTHOCTh TOKA;

3akoH Oma (Bce BapUaHThI);

PaGota u MmomtHOCTH TOKa. 3akoH J[oymsa-Jlenna;

1-e u 2-e mpasuiia Kupxroda 115t pa3BeTBICHHBIX IIETICH;

Pedepar (Pdp)
Tewmsl pedepaTos:

oW E

o

9.

DJIIEKTPUYECKUE SIBJICHUS B IPUPO/IE;

W cTOYHUKM TOKA Y TaIbBAHUYECKUE PJIEMEHTBHI;

Teopusa MakcBesuia U ee BIUSIHAE HA Pa3BUTHE (PU3UKH;

N30TpoIrHbIE U aHU30TPOITHBIE AUANEKTPUKU. CErHETOANEKTPUKMY;

[IpoBonHuKH. SIBlIeHME BIEKTPOCTATUYECKOM HWHAYKUWH. Pacnpenenenue
M30BITOYHOTO 3aps/ia B 3apsSXKEHHOM MPOBOJHUKE. JKpaHbl. 3a3€MJICHUE;
OCHOBHBIE 3aKOHBI ITOCTOSTHHOT'O TOKAQ,

Tox mpoBoaumocTy B MeTtaiuiax. OCHOBBI KIIACCUYECKOW JJIEKTPOHHOW TEOPUH
AIIEKTPOIPOBOJIUMOCTH METAILIOB,;

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

CBepXIIpOBOAUMOCTS;

10. QHGKTpI/ILIGCKI/II/I TOK B rasax. QHCKTpOHpOBOI[HOCTB ra3os. HOHI/IBaHI/IH MOJICKYJI

razoB. HecamMocToSTeNbHBIM Tra30BBIN pas3pAad. YnapHa;I HOHHM3alusA T1a30B.
CaMOCTOSTENbHBIN ra30BhIN pa3psaa U €Tro TUIIBL. Fa3opa3p;111Ha;1 Iia3ma.

Ilpumep 3a0anus

st Tekymero kouTpoJs TK4:
Tect

Bonpoc Bapuanmur omeema

NHAyKIIMOHHBIA TOK — TOK, | BPAIIA€TCS B JIEKTPUYECKOM I0JIE
BO3HHUKAIOIIMN B 3aMKHYTOM | HaXOJWTCSl B MArHUTHOM TIOJIE
NPOBOJANIEM KOHTYPC, C€CJIM | HAXOJAUTCS B IICPEMCHHOM MArHMTHOM I10JIC
KOHTYpP: HaXOJUTCS B DJICKTPHUYCCKOM IOJIC

MarnuTHblii [OTOK  4Yepe3 | ONPEAEIIeTCs TOKaMU, IIEPECEKAIOIUMHU IIOBEPXHOCTh
IIPOU3BOJIBHO 3aMKHYTYIO | OIIpEAeIsIeTCsl BHYyTPEHHUMH KPYTOBBIMH TOKAMH

IOBEPXHOCTh: ONpEJEsAETCs 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 mo opopMIICHHIO 0TYETa K JJaDOpaTOpHOH padoTe.

Otuer odopmisgeTcs KaXIbIM CTYIACHTOM HWHIUBHUIYAIbHO U  JIOJDKEH
COJIepKaTh:
HOMEpP U Ha3BaHUE palOThHI, 11€JIb pabOThI, J1aTy BBITIOJIHEHHS, KPATKOE OIMHUCAHUE
TEOpUM HU3Yy4aeMOTO BOIPOCA, OCHOBHBIE XAPAKTEPUCTUKU H3MEPUTEIIbHBIX
npuOOpOB, 3alUCH PE3yJIbTATOB MPSIMBIX H3MEPEHUW U PACUETOB KOCBEHHBIX
U3MepeHui, opopmileHHBIE B BUAE TaOJIHIIBI, TPa(UKH MOJIYYCHHBIX 3aBUCUMOCTEN
(ecmu  TpeOyroTCs), 3amUCh BBIYHUCICHHUM, MPUBOASIIMX K OKOHYATEIHLHOMY
pe3yabpTaTy, pacueT OMMOOK M3MEPEHUN W OKOHUYATENBHBIN Pe3ylbTaT ¢ yKa3aHHEM
OLIUOKU U3MEPEHUS, BHIBOIBI.

Bce rpaduku momkHBI OBITH BBIMOJIHEHBI HA MUJUIMMETpOBO#M Oymare. [lpu
pacueTax He0OXOAUMO UCIOIb30BaTh €AMHUIIBI cucTeMbl CU.
K xaxmoit mabopaTopHOi paboTe COAEPKUTCS TMEPEUCHb BOIMPOCOB ISl 3aAIUTHI
1abopaTopHOil pabOTHI.
Ipumep: JlaGopatopras paGora OIIPEJEJIEHUE T'OPHU30HTAJIBHOU
COCTABJISIONIEM MHAYKIUA MATHUTHOI'O TIOJIA 3EMJIM U
I[TEPEBOIHOI'O MHOXWTEJIA TAHI'EHC-I'AJIbBAHOMETPA

KoHTposbHBIE BOIPOCHI.

1. YUto Takoe MHAYKIHS MAarHUTHOTO TTOJIS?

2. Ilouemy MarHuTHas CTpeJIKa OTKIOHSETCA NpPH IPOMYCKaHUM TOKa Yepe3
KaTylmKy?

3. [nsa dero B Havanme pabOThl HEOOXOIMMO YCTAHOBUTh KaTYyLIKY TaHI€HC-
raJIbBAaHOMETPA B IJIOCKOCTH MATHUTHOTO MEPUIHAHA 3EMIIH?

4. Kak HarpapieHO MarHUTHOE T0JIE B IEHTPE KPYroBOro MPOBOAHUKA C TOKOM?

5. Tlouemy HampaBieHHUE OTKIOHEHUsS CTPEIKUM MEHSAETCS IIPU W3MEHEHUHU
MOJIAPHOCTH TOKA KaTYyIIKH?

Omnpoc no pasgesiam (Temam):
1. Tlo kakomy npaBWJly HaXOAUTCS HAaNpaBICHHE BEKTOPAa MHIAYKUHWHW MarHUTHOTO

noJs’?
2. Cuna Ammepa. [To kakomy mpaBHIIy HAXOAWUTCS HaMpaBlIeHUE CUIIBI AMriepa?

3. 3akon bwuo-Casapa-Jlamnaca. CBs3b HaNPSXKEHHOCTH MArHUTHOTO TIOJS €
MAarHUTHOW WHAYKIHEH.

4. MaruauTthslil notok. Teopema ["aycca jyist MArHUTHOTO MOJIS;

5. Cuna Jlopenua. [To kakoMy npaBuily HaXOJUTCS HampaBieHue cuiibl Jlopenua?

6. 3akoH anmeKTpoMarHuTHOW UHAYKIMK Dapanes,

7. CamouHaykuusi. UHIyKTUBHOCTB;

8. DHeprust MarHUTHOTO TOJIS;

9. VYpaBHenus MakcBemia Uil 3J€KTpOMarHuTHOro noisa (auddepeHnuanbHas u

UHTErpajbHbIe (OPMBI);
10. KonebarenbHbiit kKOHTYp. Dopmyna TomcoHa.



Pedepar (Pdp)
TeMmsbl pedepaTos:

1.
2.

10.

Yckopurenu 3apsKEHHBIX yacThll. MarnetpoH. Macc-CieKTpoCKOIus;

3aKOH MOJHOTO TOKa U ero npumeHenue. Teopema ["aycca AJist MAarHUTHOTO TOJIS;
Tumnbl MarHeTMKOB: JHMa- MW TMapa- MarHeTUKd. COOTHOIICHHE MEXIY
MOSIBJICHUSIMU JIHA- U TTapa-MarHUTHBIX CBOVWCTB BELIECTBA,;

®eppomarnetusMm. Touka Kropu. MarautHeii rucrepesuc. IIpumeHeHus
(beppOMarHeTuKoB;

KBanToBass mpuponma  ¢eppomarHerusMa. MexaHHW3M ~ HaMarHUYMBaHUSA
dbeppoMarHeTuka;

SIBneHne 3NEKTPOMATHUTHOM WHIYKUUH: 3.0.C. MHAYKuuu. llpaBwio JleHna.
OCHOBHO 3aKOH 3JIEKTPOMAarHUTHOM MHAYKINH (3akoH Dapanes-Jlenna.);
DneKTpuyeckuii  KojiebaTenbHbld  KOHTYp. CBOOOAHBIE  KOJieOaHUsT B
AIEKTPUYECKOM KOHTYPE;

[lepeMeHHBIM DJIEKTPUYECKUUA TOK. XapaKTEpUCTUKHA IIEPEMEH-HOTO TOKA.
MomHOCTh TOKA;

BonHoBoe ypaBHEHUE ISl DJIEKTPOMArHUTHON BOJIHBL. OO0BEMHAs MIOTHOCTH
DHEPIUH IEKTPOMArHuTHOTO nouist. [lotok sneprun. Bekrop IloliHTHHTrS,;

[ITkama 37E€KTPOMArHUTHBIX BOJH. PamMo4acTOTHBI M ONTUYECKHAM JHANa30H
AJIEKTPOMArHUTHBIX BOJIH.

Ilpumep 3a0anus

st Texkymero kourpoJs TKS:

TecT

Bonpoc Bapuanmvr omeema

Yron Mexay mI0CKOCTSIMU
MPOITYCKaHU JIBYX | YBEJIMUYHUTCS B 2 pasza
NOJIIPU3aTOpOB paBeH 45°.
Ecnmu yron yBenuuuth B 2
paza, TO HWHTEHCUBHOCTb
CBETa, NPOILIEALIEr0 4Yepes
00a nosipu3aTopa

yMEHbIIUTCS B 4 pas3a
CTaHET PaBHOW HYJIIO
YMEHBIIUTCS B 2 pa3a

Yron manenuss nyda Ha | 0,71. (OTBeT yka3aTh ¢ TOUHOCTBIO IO COTHIX)
IpaHULly JBYX Cpell paBeH
45°,
60°,
OTHOCHUTEJIbHBI TOKa3aTellb
MIPEJIOMJIEHUS] COCTaBISIET

yrojl TMpeJoOMIICHUs -
npu 3TOM

[Tpu nepexone crera us HaImpaBJICHUE PACIIPOCTPAHEHUS
BakyyMa (BO3/lyX) B KaKyIo- CKOPOCTB PACIIPOCTPAHEHNS

1100 ONTHYECKHU JJIMHA BOJIHBI

IpO3pavHyIo cpeny (Boay, yacToTa KojieOaHUH B CBETOBOM BOJIHE

CTEKJIO) OCTAeTCs
HEU3MEHHO. ..




OTuet no 1aboparopHoii padore (OJIP)

VYkazauus 1mo opopmMIIeHHIO oTYeTa K TaO0OpaTOpHOM padoTe.

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 PE3yAbTAaTOB MPSIMBIX H3MEPEHHUH M PAcueTOB KOCBEHHBIX
U3MepeHui, opopmiieHHBIE B BUAE TAOJIHIIBI, TPa(UKH MOJIYYCHHBIX 3aBUCUMOCTEN
(ecmu  TpeOyroTCs), 3amUCh BBIYHUCICHHUM, MPUBOASIIMX K OKOHYATEIHLHOMY
pe3ynbpTaTy, pacueT OMIMOOK M3MEPEHUN W OKOHYATENBbHBIN pe3yJbTaT ¢ yKa3aHHEM
OLIUOKU U3MEPEHHUS, BHIBOJIBI.

Bce rpaduku 1omkHBI OBITH BBIOJHEHBI Ha MIJLTUMETpoBoil Oymare. [Ipu
pacderax HEOOX0IMMO HCTI0Ib30BaTh AUHUIIBI cucTtemMbl CU.
K xaxmoi mabopaTopHOi paboOTe COAEPKHUTCS TMEPEUCHb BOIMPOCOB ISl 3aAIUTHI
1ab0paTopHOl pabOTHI.
IIpumep: JlabopaTopHas padora [IPOBEPKA 3AKOHA MAJIIOCA

KoHTposbHBIE BONIPOCHI.

1. Kakoii cBeT Ha3bIBAETCA IUTOCKOIIOISAPU30BAaHHBIM ?

2. B 4eMm COCTOUT SIBJIEHUE IBOMHOIO JIYYENPEIOMIICHUSA?

3. Uro Takoe ontudeckas ocb? Kakume IUIOCKOCTM B KpUCTaUIE Ha3bIBAKOTCS
TJIABHBIMU?

4. ChopMynupyiTe 3aKOHBI MOJIIPU3ALIUY.

5. YkaxuTe crocoObl MOJy4yeHuUs MOJSPU30BAHHOTO CBETA.

Omnpoc mo pasaenam (temam):

EcTecTBEHHBIN U NOJISIPU30BAHHBIN CBET;

3akoH Maimtoca. 3akoH bproctepa (hopmyibi);

HNuTepdepenus, ycaoBue HUHTEPPEPEHIIMOHHBIX MAKCUMYMOB;
HMudpakuus. YcnoBue AUPpakiuOHHBIX MAKCUMYMOB;

Hucnepcus u ee nposIBIEHUS;

TermnoBoe u3y4yeHue.

AOCOIIOTHO YepHOE TEIIO.

3akon Credana-bonbpiimana.

. 3akoH cMmenieHus: Buna.

10. ®oroaddext. YpaBHeHue DitHIITeHHA y1s BHENTHETO GhoTodPdekTa.

LCoNOOR~WODE

Pedepar (Pdp)
Tewmbl pedepaTos:

1. Tlonmocwl paBHoi TonuiuHbl. Konbiia Hetotona. [Ipumenenue nnrepdepenuuu B
TEXHUKE.
2. JlucnepcuoHHbIl cniekTp. [Ipumenenue nucrepcumu.



B~ w

BN

0.

[Tonsipu3zanus cBeTa Npu €ro OTPAKEHUH U MIPETOMIICHUU.

[lonmHoe (BHyTpeHHee) oOTpaxkeHue cBeta. [lpefenbHbBIl  yrojl MOJHOTO
orpaxkeHusi. CBETOBO/IBI.

Bpamenne mmockoctu nonsgpuszanuu.  llomspumerpusa.  Ilpumenenuwe wu
UCIIOJIb30BaHUE TOJSIPU3AIIMH B HAPOTHOM XO3SIICTBE.

[Tpumenenue BHenHero GpoTodpdexra B TEXHUKE.

Buytpennuit ¢otord ekt u ero npuMeHeHusl.

JaBnenue cera. KBaHTOBOE OOBSICHEHNE JaBIEHUSI CBETA.

®oTtoaddexT B momynpoBogHukax. dpdext embepa.

[Tonsipu3anust npu MPOXOXKACHUM CBETA YEpe3 HEKOTOPBIE KPUCTAIIBL. 3aKOH
Mautoca.

Ilpumep 3a0anus

Jis trekymero koutpoJs TK6:

Tumnossie 3aJa4un I KOHTpOJ'IBHOfI pa6OTI>I.

buner 1

1.

3.

4.

HaliTu MarHWTHBIN NOTOK 4Yepe3 IUIOoNIab MOMEPEYHOro CEYeHUs KaTylku (0e3
CEp/ICUHMKA), UMEIOIIECH Ha Ka)XIOM CAaHTUMETpE IJMHBI n = § BUTKOB. Pannyc
coleHouga I = 2 cM, ciiia Toka B HeM | = 2A.

[Iydok Oenoro cBeTa majaeT HOPMaJbHO HAa CTEKJISHHYIO IUIACTHHKY, TOJIIMHA
koTopoit d=0,4mkm. Ilokaszarenr mpernomiienus crekna N=1,5. Kakue MIUHBI
BOJIH, JeXallue B Ipejenax BUIUMOIo crekrpa (ot 4- 10 no 7- 10 MM),
YCUJIUBAIOTCA B OTpaX€HHOM nyuke? YacTuila HaXOAUTCS B TOTEHIIMAIBLHOU sIME
mprHO# | ¢ 6ECKOHEYHO BBICOKUMH CTEHKaMH B OCHOBHOM COCTOsSIHUH. Haiitu
BEPOSTHOCTh HaXOXKICHMS YacTHIBI B HHTEpBaje I/4 < x <I|/2,

HaiiTiu mojHyto »>HEpruro, MOMEHT HMIYJbCa JJEKTPOHA W €ro BO3MOKHBIC
MPOEKIIMU B BO30YXJACHHOM cocTossHuM 3d B aToMe BOJ0pOIa.

Haiitu nedekt macc, JHEPTUIO CBSI3U U YACIBHYIO SHEPTHUIO CBSI3M Spa a30Ta.

Buner 2

1.

JIBe Karymkd HaMOTaHbl Ha oOOmMI cepaeyHuk. HalTu ux B3auMHYIO
WHIYKTUBHOCTb, €CIIM NMPHU CKOPOCTH U3MEHEHHUM CUJIBI TOKA B NIEPBOM KaTYILKE
dl/dt = 3A/c Bo BTOpOIi Karymike nHAYKTHBHOCTH HHAYIMpyeTcs DC &, = 0,3B.
Beruucnuts paauycsl nepBbIX IATH 30H DpeHensd [y ciiydas IUIOCKOM BOJIHBIL.
Paccrosinue OT BOJTHOBOI MOBEPXHOCTH /10 TOYKHU HaOmroAeHUs paBHO 1M. J[muHa
BOJTHBI A=5-10"M. ®OTOH ¢ sHeprueit 0,51 MaB B pe3ylbTaTe KOMITOHOBCKOTO
paccessHusl OTKJIIOHWIICSI Ha yTOJl 180° .OnpenenuTts 10110 SHEPTUU B MPOLICHTAX,
OCTAaBIIIYIOCS Y paccesiHHOTo (OTOHA.

HaiiT mojHyr0 SHEpPrui0 MU MOMEHT HMMIyJbca SJEKTPOHA B BO30YXKICHHOM
COCTOSIHMM 3p B aTOM€ BOJAOPO/IA.

Haiitu »Hepruto W AIMHY BOJIHBI (DOTOHA, HCIYCKAEMOIo MpH Mepexojie
ANEKTPOHA B aTOME BOJIOPOJIa CO BTOPOTO SHEPIETUUECKOTO YPOBHS HA MEPBBIIA.



buner 3

1. Hanps>keHHOCTh MAarHUTHOTO TMOJs B IIEHTPE KPYroBOIO BUTKA C MAarHUTHBIM
MOMeHTOM Pm=1,5 AM° pasna 150 A/m. Onpenenute: 1) pammyc BHTKa; 2) CHIY
TOKa B BUTKE.

2. CKONIbKO MITPUXOB Ha 1MM JUIMHBI UMeeT Nu(paKklMOHHAS PELIeTKa, €ClIU 3eJIeHas
muaus prytd (A=5461A) B cmexTpe mepBoro mopsuka HaGIIOAAETCS MO YIIOM
0,33 paguan?

3. Vron paccesuusi dotona ¢ sHeprueit 1,2 MdB Ha cBOGOZHOM 3IeKTpoHE 60
Haiitu sHepruto paccesHHOro (hOTOHA U PJIEKTPOHA OTAAYH.

4. 3a xakoe BpeMs pacnajercs 1/4 HadyaabHOTO KOJIMYECTBA sJIEp PaaUOaKTUBHOIO
HYKJIMJa, €CJIY TIEpUO/I Mojiypacmnaaa 24 yaca?

OT4et no 1aboparopHoii padote (OJIP)

VYkazanus no opopMIICHHIO OTYETa K TaO0opaTopHOI padoTe.

Otuer odopmisieTcs KaXIbIM CTYJCHTOM HHIMBUIYaJbHO U  JIOJDKEH
COJIEPKAaTh:
HOMEp U Ha3BaHUE PalOThHI, LEAb PAOOThHI, ATy BBIIOJHEHUS, KPATKOE OMMCAHUE
TEOPUH HW3y4aeMOI0 BOIIPOCA, OCHOBHBIE XAPAKTEPUCTUKU H3MEPUTEIIBHBIX
npuOOpOB, 3alKMCH PE3yJIbTAaTOB MPSIMBIX H3MEPEHUH M PAcCuETOB KOCBEHHBIX
U3MepeHH, opopmIiIeHHBIE B BUAE TaOIMIbI, IPa(UKH MOJIYYEHHBIX 3aBUCUMOCTEN
(eciu  TpeOyrOTCs), 3amUCh BBIYMCICHUM, MPUBOASAIMIMX K OKOHYATEIbHOMY
pe3yNbTaTy, pacueT OMOOK U3MEPEHUN U OKOHYATENIbHBIA PE3yNbTAaT C YKa3aHUEM
OLLIMOKH U3MEPEHMS], BBIBOJIBI.

Bce rpaduku omkHBI OBITH BBIOJHEHBI Ha MWJLTUMETpoBoil Oymare. [lpu

pacueTax HeoOXOAUMO UCIOIb30BaTh €AMHUIIBI cucTeMbl CU.
K xaxmoii mabopatopHoit pabOTe COAEPKUTCA TEPEeYeHb BOIMPOCOB ISl 3aIUTHI
1abopaTopHOil pabOTHI.
Ipumep: JlaGoparopHas pa6ora BHEIITHUM ®OTODDDEKT
KoHTpoJibHBIE BONIPOCHI

1. Yro Takoe ¢poTon? Hanummure GopMynbl €ro XapakTEpPUCTHK;

2. Jaiite GpopMynupoBKY BHEIIHETO (poTordDexTa;

3. Uto npoucxoauT ¢ GOTOHOM, MaIA0IIUM Ha TPAHUILy METala;

4. YTto NOpOUCXOAUT C SIEKTPOHOM B METAJUIE IOCJIE €ro B3aUMOAECHCTBUS C
dhoToHOM?

5. Uro HazpiBaeTcsa paboToit Beixoga? Ues 9TO XapakTepucTHKa?

6. [laitTe onpezenenue kpacHou rpanuiibl potodrddexra;

7. UTo Takoe TOK HaChIIIeHUs?

8. JIy1st 4ero Hy>KHO 3alUparonIee HaMpsKeHUe?

Omnpoc no pasaesnam (Temam)

1. Yro Takoe BoJiHbI Ae bpoiinsa?
2. Dddexr Komnrona. PaccesHnblit GOTOH U 31EKTPOH OTAAUU?



TynuenpHbIN 2 PeKT;

Crpoenue atoMa BOAOPO1a. DHEPrETUUYECKUE YPOBHU;
Bbo3onbl 1 ®epMUOHBI — YTO K HUM OTHOCHUTCS?
[Tocrynarsr bopa;

DneKkTpoHHAas U IbIPOYHas MPOBOIUMOCTH;

CBoiicTBa aTOMHOTO SI/Ipa;

[lepuon monypacmana. YpaBHeHUs 0- U -pacmaios;
10 Hedext Macchl.

©oOoNO O hoW

Pedepar (Pdp)
Tewmsl pedepaTos:

OddexT BaBunosa-UYepeHkoBa 1 ero NpuMeHEHHUE B SACpHON (pU3HKe;
K ucropuu otkpsitus a¢pdexra Komnrona;

SIBnenue cBepxmpoBoauMoctu u dpdext Kymepa;

Judpakiusi peHTTeHOBCKUX JIy4ell U ee MPUMEHEHHE B PEHTIC€HOCTPYKTYPHOM
aHaJN3e U PEHTTCHOBCKOW CIIEKTPOCKOIINH;

[onorpadus — UCTOPHS OTKPHITHUA U €€ TPUMEHEHHE;

SInepHbIil MArHUTHBIA PE30HAHC U €T0 MPUMEHEHHE B TEXHUKE;
[Ipobnemsl siiepHOI SHEPTEeTHKN Ha COBPEMEHHOM JTarle;

ATOMHas ¥ siIepHAst SHEPTreTHKA CETOIHS U 3aBTPa;

SlnepHble peakiyu B HAyKe U TEXHHKCE;

10 [Ipo6ieMbl TEPMOSIEPHOTO CUHTE3A.

e
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IIpomexyrouynas arrecrauuss OM1:
Bonpocs k 3xk3ameny (1 cemectp)

Cucrema orcuera. CKOpOCTb.

Y cKopeHue U ero CoCTaBIISIIOLIHE.

VYT10Bast CKOPOCTh U YIIIOBOE YCKOPEHHE.

3akonsl HproTOHA.

Hennepumnansueie cucteMsl orcueTa. Cribl HHEPLIUH.

3aKOH COXPAHEHUS UMITYJIbCA.

PaboTa cubl.

KoncepBartuBHsbie cuibl. [loTeHIManbHas sHEprus.

3aKOH COXpAaHEHUS MOJTHON MEXaHUYECKOU SHEPTHUH.

0. Teopewma lllIteitaepa.

11. KuneTtuueckas 3HEprus BpalllatoLIErocs Tea.

12. OCHOBHOW 3aKOH IMHAMHUKH BPAIIaTEILHOTO JBUKCHUSI.

13. 3akoH coxpaHEHUss MOMEHTa UMITYJIbCA.

14. VpaBHEHHE COCTOSHUS UCaTbLHOTO rasa.

15. OcHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETHUECKOM TEOPUH UJI€aTIbHBIX ra30B.
16. 3axon MakcBesia o pacnpeejeHuu 1Mo CKOPOCTSAM TETIOBOTO JABUKEHUS.

17. Cpennee 4uClIO CTOJKHOBEHUM U CpeAHss JJIMHA CBOOOIHOTO Mpodera MoJeKyl.
18. BuHyTpeHHss SHEPIHsl CUCTEMBI.
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PaboTa rasa npu ero pacumpeHuu.

[lepBoe HauanO TEPMOJUHAMUKH U €TI0 IPUMEHEHHUE K U30MpOoLIeccaMm.
TermmoemMkoCcTh UACATBHOTO rasa.

Kpyrosoii nmpouecc (uki).

Huxn Kapno.

DNEeKTpUUECKUN 3apsij. 3aKOH COXPAHEHHUS DJICKTPUUECKOTO 3apsia.
B3aumopaeiictBue 3apsa0B. 3akoH KynoHa.

DiekTpuueckoe nose. HanpskeHHOCTh mosl.

DIIEKTPUYECKHUI TUTIOIb.

[ToTok BekTOpa HanpsixeHHOCTU. Teopema Octporpaackoro-I'aycca.
[ToTeniman snexkTpudeckoro noss. Pabora no nepemenienuro 3apsja.
DIIEKTPUYECKOE TTOJIE B AUIIECKTPUKE.

[IpoBOAHUKH B AiIeKTpUYECKOM noJie. EMkocTs. KoHaneHcaTophl.
DHEpPrust AMEKTPOCTATUUECKOTO OIS,

Dnekrpudecknil ToK. Criia v INIOTHOCTh TOKA.

3akoH OMa 111 OTHOPOJHOTO MTPOBOHHUKA.

CTOpOHHME CHUITBI.

3akoH OMa 11 HEOAHOPOAHOTO y4acTKa LETH.

Pabota u MontHoCTh TOKa. 3akoH [[xoymnsa-JleHia.

[TpaBuna Kupxroda A pa3BeTBICHHBIX LETEH.

Tunosble 3a1a4n

1.

MaxoBuKk Bpamaercsi ¢ yriaoBoil ckopocthio 180 06/mMuH. C HEKOTOPOr0O MOMEHTA
2

BPEMEHU OH HadaJl TOPMO3UTKLCA C YIIOBBIM yCKOpeHueMm 3 paxa/c”. Uepes kakoe

BpeMs OH octaHoBUTCA? Kakoe 4ncio 060pOoTOB OH MPH 3TOM COBEPIIIUT?

. Teno maccoit 4 Kr U3 COCTOSIHUS IMOKOS HAYMHAET CKOJIB3UTh 110 HAKJIOHHOM

IJIOCKOCTH BBICOTOM 0.5 M M IJIMHOW | M M MPOXOJUT K OCHOBAHUIO HAKJIOHHOMN
IJIOCKOCTH CO CKOpPOCTHhIO 2,5 M/c. HaliTn koadpuiieHT TpeHus Tena o miIoCKOCTh
Y KOJIMYECTBO TEIJIOTHI, MOJYYCHHOU MPU TPEHUU

. B 6amnone naxoaurcs ras npu temmeparype 17 °C. Bo CKoIbKO pa3 YMEHBIIHATCS

naBieHue rasza, ecnu 40% ero BwIET U3 OallsIoHa, a TeMIlepaTypa MOHU3ZUTCS Ha
10 °C?

. B 3akpbITOoM cocyne oobemoM 25 1 Haxoautes 60 r kuciopona u 300 r aprona .

Hasnenne cmecu 0,5 MIIa. Haiitu TeMniepatypy U MOJISIPHYIO MAacCy U IIOTHOCTh
CMECH.

. JIByXaTOMHBII ra3 B KOJUYECTBE 2 MOJIb HArPEBAIOT NIPH IMOCTOSTHHOM O0BEME /10

temriepatypbl 289 K. ompenenuTs KOJIMYECTBO TEIUIOTHI, KOTOPOE HEOOXOIMMO
COOOMINTH Tra3zy, YTOOBI YBEJIUYHUTH €TO IaBJIICHHUE B 3 pasa.

. JIByxatToMHOMY ra3zy cooOmeHo konuyectBo Teminorel 2,093 x/[x. ['a3

pacummpsiercst uzobapuyecku. Haiitu paboTy pacmmpenus raza

.I[Ba OAMHAKOBBIX 3apsKCHHBIX IOapHKa, pPacIOJOKCHHBIC Ha PaCCTOSAHUHA

r=0,2 M, BaumoaencTBytoT ¢ cwio 1 MkH. JIo kakoro moreHuama 3apsHKeHBI
HIapUKH, €CIIA UX guaMeTpel D = 1 cm?

. Konnencarop emkocteto 4 Mk® 3apsokeH 1o HanpsbkeHus 10 B. Kakxoit 3apsin



OyzaeT Ha OOKJIaJKaxX 3TOr0 KOHJEHCATOPa, €CJIM K HEMY NapajuleIbHO MOAKIIOUNTh
JIpYrol KOHAEHCATOp €MKOCThIo 6 MK®D, 3apsKeHHbI A0 HanpsbkeHus 20 B ?
CoenuHeHbI 00KIAIKA KOHACHCATOPOB, UMEIOIINE OJTHOMMEHHBIE 3aPsIIbl.

9. BonbT™meTp, moakitodeHHbI K ucTouHuKy Toka ¢ DJIC =120 B u BHyTpeHHUM
conpotuBieHueM r =500 Owm, mnokaspiBaeT 118 B. Hailtu BHyTpeHHEe
COIIPOTUBIICHUE BOJIBTMETPA.

10. AkkymynsTop ¢ BHyTpeHHUM comnpoTtusieHueM r = 0,08 Om mpu toke [; = 4 A

OTJAET BO BHELIHIO L1eTlb MOIHOCTh P; = 8 BT. Kakyro MouHoCTh 0THaeT OH BO
BHEIIIHIOKO I1eTb TIpu Toke [, = 6 A?

IIpomexkyrounas arrecrauuss OM2:
Bomnpocs! k 3k3ameny (2 cemectp)

MarunutHoe nosie. BekTop HHIYKIIMM MarHUTHOTO TOJIS.

Cunbl AMmriepa.

3akoH buo-Casapa-Jlamaca. HanpspkeHHOCTP MAarHUTHOTO MOJIS.

3aKOH MOJHOTO TOKA JJI1 MArHUTHOTO TOJIS1 B BAKyyMe.

Marunutssii motok. Teopema ['aycca s MAarHUTHOTO MOJISL.

Cuna Jlopenna.

SBnenne Xomna.

SIBneHue NeKTPOMArHUTHOM UHTYKIIUU.

Camounnykiusi. UHIYKTUBHOCTD.

0. DHeprusi MarHUTHOTO MOJISI.

1. MarHutHble MOMEHTBI aTOMOB.

2. MarsuTHoe 1oJe B BeIleCTBE.

13. HamnpsbkeHHOCTH MarHUTHOTO TOJISL. OTtHOCHUTENbHAS MarHuTHas
MPOHUIIAEMOCTb.

14. OcHoBbI Teopun MakcBesuia Jis 3JEKTPOMAarHUTHOTO TOJIA.

15. KonebaTenbHbIN KOHTYP.

16. CBoOoaHbIC HE3aTyXaIOMNE KOJICOAHMSI.

17. CpoOopgHble 3aTyXxaroiiue Kojieoanus.

18. BomHOBBIEC MPOIIECCHI.

19. DneKTpoMarHUTHBIC BOJTHBI.

20. DuHeprus >IEKTPOMArHUTHBIX BOJIH.

21. CBeToBbI€ BOJIHBI.

22. Wntepdepenims CBETOBBIX BOJIH. KOTepeHTHOCTD U €€ OCYITIECTBIICHUE.

23. Jludpaxmus ceera. [Ipunmun [oitrenca-Openens. Meron 3o Openens.

24. Jludpaxius Ha KPYTIOM OTBEPCTUU U JIUCKE.

25. doroaddexr.

26. Macca u umnynsc ¢poToHa. J[BoiicTBEHHas: MPUpPOJa CBETA.

27. ]JlBolicTBeHHasi KOPIYCKYJISIPHO-BOJIHOBAsI MPUPOAA MUKPOOOHEKTOB.

28. BeposTHOCTHBIN CMBICI BOJIH Je bpoiins.

29. CooTHoIIEHNE HEOTIPEIeICHHOCTEH.

30. VYpasuenue lllpenunrepa.

31. TyuHenbHBIN 3PPeKT.
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ATtoMm BosOpOAa.

MexaHn4yecKnid 1 MarHUTHBI MOMEHTBI 3JIEKTPOHA B aTOME.
[TpuHIUTT TOKIECTBEHHOCTH MUKPOYACTHUIl. BO30OHBI B epMHUOHBI.
[ToHsaTHE 0 KBAaHTOBBIX CTaTUCTUKAX boze-DiiHiTeitna u @epmu-Jlupaxa.
DIEKTPOHHO-JBIPOYHON NIEPEXOI.

OcCHOBHBIE CBOMCTBA U CTPOEHUE AJIpa.

DHeprus CBs3H sIep.

SlnepHblie CUIIBL.

S nepnpie peakuuu. LlenmHon nmpouecc neneHus aaep.
TepMosiiepHbIE peaKIIUu.

PannoakTUBHOCTE.

Tumnosbie 321a4u K IK3aMEHY

1.

9.

10

MarHuTHbld TOTOK 4Ye€pe3 3aMKHYTBIM NPOBOAHMK comporuBieHueMm 0,5 Owm
paBHOMepHO yBenuuwica ¢ 4 BO mo 12 B6. Kakoit 3apsg mpomien uepes
IIONEPEYHOE CEUEHUE ITPOBOIHUKA?

. OnexkTpoH ¢ sHeprueil 300 3B nBHKETCS NMEPHNEHIUKYJISPHO JIMHUSAM HHIYKIIUU

MarHuTHOTO TOJiA ¢ HampsbkeHHOCThI0 H = 465 A/M. Onpenenuts cuny JlopeHia,
CKOPOCTb U PaJiiyC TPACKTOPHH JICKTPOHA.

. [InockoBeimykiasg auH3a ¢ R =4 M BBIYKIOM CTOPOHOM JIGKUT Ha CTEKISTHHOU

IIJTaCTHHC. OHpGILGHI/ITB JJIMHY BOJIHBI IMAJAarOIMCIO CBCTA, CCIHU pPaJUYC IIATOIO
CBCTJIOTO KOJIbILId B OTPA’XCHHOM CBCTC paBCH 3 MM.

. Onpenenuth pannyc nsatol 30H6I DpeHens, eclin paanyc BTOpOU 30HBI PpeHens

JUIS IJIOCKOTO BOJIHOBOTO (PpOHTA 2 MM.

2
. DHepreTuyeckas CBETUMOCTh yepHoro tena Re = 10 kBt/M” . onpenenuts AjiuHy

BOJIHBI, COOTBCTCTBYIOLIYTIO MaKCUMyMy CHGKTpaJIBHOI)'I IINTIOTHOCTHU
3H€pF€THq€CKOﬁ CBCTHUMOCTH 3TOI'O TECJIA.

2
. Kakoe konmuectBo 3Hepruum ¢ 1 cM” moBepxHOCTH 32 1 C M3IIy4aeT 4epHOE TeJo,

€CJIM U3BECTHO, YTO MAKCUMAJIbHAS CIIEKTpaibHas TUIOTHOCTh €r0 3HEPTreTUYECKOM
CBETHUMOCTH MPUXOJUTCA HA IJMHY BOJHBI 484 HM?

. Kanuii ocemaercst cBetoMm ¢ JyuHOM BoJiHBI 400 HM. OmnpenenuTs HauMEHbIIIEe

3aJIep)KUBAIOIEE HAIMPSOKEHUE, MpU KOTOpoM (OTOTOK mpekpariaetcsa. Pabdora
BbIXOna 2.2 3B.

. Kpacnas rpanuma doroaddexra A, = 500 um. Onpenenuts : 1) paboTy BbIXoaa

AJIIEKTPOHOB M3 JTOr0 MeETaia; 2) MAaKCUMAaJbHYIO CKOPOCTh JJIEKTPOHOB,

BBIPBIBAEMBIX U3 MeTasuia cBeToM ¢ A = 400 HmM.

Haiitu »sHepruto W JJIMHY BOJIHBI (POTOHA, HCIYCKaeMOro WpH Mepexoie

AIIEKTPOHA B aTOME BOJIOPO/Ia C BTOPOTO SIHEPIreTUYECKOTr0 YPOBHS Ha MEPBBIil.

. 3a Kakoe BpeMms pacnajaerca 1/4 HayalbHOrO KOJWUYECTBA SJEP PaJuO0aKTUBHOIO
HYKJIMJa, €CJIY NIEpUO/I MoJiypacmnaaa 24 qaca?
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