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1. Heasb, 320a4M U IVIAHUPYEMbIe Pe3yJIbTAThl 00y4eHHs M0 AMCUHUIIMHE

[Mensto  ocBoeHusa  aucuuIUIMHBL  «DuU3KMKa»  ABIAETCS  CO3J4AHUE Y
00y4Yarommxcs OCHOB JOCTATOYHO IIMPOKOW TEOPETHUECKOW MOATOTOBKH B 00JIaCTH
($u3MKU, TO3BOJSIONIEH OPUEHTHUPOBATHCS B TOTOKE HAYYHOM W TEXHUYECKOH
uHpopmaluu W obOecrieuuBarouleil UM BO3MOXXHOCTh HCHOJB30BAHMSI HOBBIX
(u3HUeCKUX MPUHIUIIOB B TE€X 00JIACTAX, B KOTOPHIX OHU CHEIIUATIU3UPYIOTCS.

3ajayaMy  UCLUMIUIMHBI  SIBISIOTCS: M3YYEHHE OCHOBHBIX (DU3MYECKUX
SIBJICHU;

oBJiaJieHue (QyHIaMEHTaIbHBIMU MOHATUSMH, 3aKOHAMU U TEOPUSIMH (PU3UKH,
a TaKXke MEeToJIaMU (PU3NYECKOTO UCCIIeI0BAHMS;

OBJAJICHUE MpPUEMAMUM M METOJAMM PELICHUsS KOHKPETHBIX 3aJay U3
pa3IUYHbIX o0nacTel PU3MKY;

(dbopMHUpOBaHUE HABBIKOB NPOBEJECHUA (PU3NYECKOTO HKCIIEPUMEHTA, YMEHHUS
BBIJIENIUTh KOHKPETHOE (DU3UYECKOE COJEpKaHME B MPHUKIAJAHBIX 3adadax Oyayuiei
NEATEIbHOCTH

Komnerentuu u uHAMKATOPHI, PopMHUpyeMbIe Y 00YJaONTUXCS:

KO)I 1 HAUMCHOBAHUE KOMIICTCHIIUHN KOJI 1 HAMMCHOBAHUEC HHAWKATOpa

OIIK-1 — ITpumeHsTh
€CTECTBEHHOHAYYHBbIE U

00IIIenHKEHEPHBIC 3HAHUSI, METOIbI OIIK-1.2 — JIleMoHCTpHpYET 3HAHUS TTOJIOKECHUH,
MaTeMaTHYEeCKOTO aHAIN3a U 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK
MO/ICTTMPOBAHUS B MPO(eccHoHaIbHON

JeSITEITbHOCTH

2. MecTo nucuuiiuHbl B cTpyktype OII

[IpenmecTByromue JUCUMIUIMHBL (MOY/n), ipaktuku, HUP, np. HET

[Tocnenyronue AUCHUIIIMHBI — (Momynu), mnpaktuku, HUP, np. yueOHas
npakTUKa (o3HakoMuTenbHas), ['UA

3. CTpyKTYpa u coepkaHue TUCUUIIUHBI
3.1. CTpykTypa IMCUMILINHBI

Jlist ouHol hopmbl 00yUeHuUs

Bun yuebnoit paboThl Bcero | Bcero CemecTpbl

3E 4acoB 1 2
OBIIASA TPYAJOEMKOCTbD ANCIHUITJIMHBI 12 432 252 180
KOHTAKTHAS PABOTA* - 210 106 104
AYJUTOPHAS PABOTA 4,82 174 84 90
Jlexkuun 1,94 70 34 36
[IpakTnueckue (CEMUHAPCKUE) 3aHATHS 1,94 70 34 36
JlaGoparopHsbie paOOThI 0,94 34 16 18
CAMOCTOATEJIBHASA PABOTA OBYYAIOHIET'OCA 7,18 258 168 90




[IpopaboTka yueGHOrO MaTepuasa 5,18 186 132 54
KypcoBo# mpoekr - - - -
Kypcosas pabora - - - -
[ToaroToBka K MpOMEXYTOYHOM aTTECTAIIMU 2 72 36 36
[TpomeskyTodHas aTTeCTaIUs: 3 3
Jist 3a04HOM opMBbI 0OyUEHHUS
Bun yaebHoli paboThI Bcero | Bcero CemecTphbl
3E 4acoB 1 2

OBILAS TPYJIOEMKOCTb JUCIUTIIMHBI 12 432 252 180
KOHTAKTHA S PABOTA* - 101 53 48
AYJIMTOPHA S PABOTA 1,34 48 24 24
Jlekun 0,56 20 10 10
[IpakTrdeckue (ceMUHAPCKUE) 3aHATUS 0,56 20 10 10
JlaGoparopHbie pabOThI 0,22 8 4 4
CAMOCTOATEJIbBHAA PABOTA OBYUAIOIIETI'OCA 10,67 384 228 156
ITpopaboTka yueGHOTO MaTepuasa 10,17 | 366 219 147
Kypcosoii mpoekr - - -
Kypcosas pabora - - -
[ToaroToBKa K MPOMEKYTOYHOM aTTeCTAIlUU 0,5 18 9 9
[TpomMeskyTouHas aTTecTaius:

3.2. Conepskanne AUCHMILIMHBI, CTPYKTYPHUPOBaHHOE MO pa3aejaM U

BH/IAM 3aHATHH

Paznensl Pacnpenenenue ®opmbl U1 | HAEKCH HHIUKATOPOB
JAUCIHUITIIINHBI 8 pr,Z[OGMKOCTI/I BUT (bopMpreMHX
§ 10 BUJIaM y4eOHO# paboThl | koHTposs KOMIETCHIUH
o = © o O
2 = & 8| &
5 =} a, =
S| 8| B &
Pasgen 1: 66 10 6 10 40 TK1 8HK11223
o [1K-1.2-Y
N3UUECKHE OLK.L 2B
OCHOBEI
KJIaCCHYECKOH U
PENASATUBUCTCKOMN
MEXaHUKU
Pasznen 2: 64 10 4 10 40 TK2 OHK-1-22-3
MomnekynspHas OIlK-1.2-Y
YAp OIIK-1.2-B
¢u3uka u
TEPMOAMHAMHUKA.
Pasnen 3: 86 14 6 14 52 TK3 OIIK-1.2-3
OIIK-1.2-y




DJIEKTPUYECTBO OIlK-1.2-B
DK3ameH 36 36 OoM1 OIlK-1.2-3
OIlK-1.2-Y
OIIK-1.2-B

Uroro 3a 252 34 16 34 168

1 cemectp
Paznen 4: 50 12 8 12 18 TK4 on1<-11.22-3
OIIK-1.2-Y
MarueTtusm OLK.1 2.8
Pazpnen 5: 48 12 6 12 18 TK5 OIlK-1.2-3
Onruxa. OIK-1.2-y
OIIK-1.2-B
Paznen 6: 46 12 4 12 18 TK6 OIlK-1.2-3
DJIeMEHTEHI 8?{%15%
KBaHTOBOM (DU3HKH. e
OCHOBBI aTOMHOM U
sIepHON (DU3BHKH.

DKk3amMeH 36 36 OM2 OIIK-1.2-3
OIlK-1.2-y
OIIK-1.2-B

Hroro 3a 180 36 18 36 90

2 cemecTp
NTOI'O 432 70 34 70 258

3.3. Coneprxkanue TUCUUTIHHBI

Paznen 1. ®usnyeckrie OCHOBBI KJIIACCUYECKOW U PEISTUBUCTCKON MEXAHUKH

[Ipenmer ¢usuku. Gusnveckrue OCHOBHI Kilaccuueckoi Mexanuku. Kunemaruka
MarepuaibHOM Touku. Cucrema orcuera. CKOpPOCTb. YCKOpPEHHME U €ro
cocrapismomue. J[BkeHue Tena, OpOIIEHHOTO MOJ YIJIOM K TOPHU30HTY. YTIIOBas
CKOpPOCTh M YTJIOBOE yCKOpeHue. J[mHamuka marepuanbHOM TOuku. [lepBblii 3aKOH
Herorona. Macca u cunbl. Bropoii 3akoH Hetotona. Tpetuii 3akon HptoToHa. 3akoH
IBWKEHHSI LIEHTpa MHEpUHMH cucteMbl. HemHepuuanbHble cuctembl orcueta. CHibl
uHepuun. Pabota u sHeprusi. 3akoHbl coxpaHeHus. OCHOBHBIE TPEICTABICHUS O
3aKOHAX COXpaHEHUs. 3aKOH COXpaHEeHHWs WMIyiabca. Pabora u »Heprus.
KoHcepBaTuBHbBIE CUIIBL. 3aKOH COXPAHEHUS IMOJHOW MEXaHWYECKOW IHEPTruH. Y aap
a0COMIOTHO YHPYTHX Tel. Yap aOCOMIOTHO HEympyrux Tein. Jluccumarusi SHeprum.
JlnHamuka BpamareabHOro ABWXEHUsA. MomeHT uHepumu. Teopema llltelnepa.
Kunernueckast sneprus Bpamierus teiaa. MomeHT cuibl. PaboTa mo Bpaimienuio tena.
OCHOBHOW 3aKOH JMHAMUKHM BpalllaTeIbHOrO JABWKEHHsS Tena. OnpeneneHue
MOMEHTA UMITYJIbCa. 3AKOH COXPAaHEHHs MOMEHTa uMMItyibca. [I[puMeHeHrne 3aKkoHOB
JUHAMHUKW TBEPJOTO Teja. DIIEMEHThl MEXaHHKU XUIKOCTeW W ra3oB. JlaBieHue B
KUJIKOCTH W Ta3e. YPABHEHUE HEPa3pPhIBHOCTH. YpaBHeHUE bepHym. BA3KOCTb.
JlamuHapHbIi U TypOYJEHTHBIN PEXUMBI TEUEHHs >KUJKOCTe. JIBUKeHHe Tena B
KUIKOCTAX U razax. OCHOBBI PENSTUBUCTCKOW MEXaHUKHU. DJIEMEHTHI CreluaibHON
Teopun OTHOcUTEeNbHOCTU. [IpeoOpazoBanus ['amunes. MexaHWYEeCKUN MPUHITUIL
OTHOCUTENBHOCTH.  llocTynmaTel  cnenMaJbHOM ~ TEOPHUM  OTHOCUTEIBHOCTH.
OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. [IpeoGpazoBanus JlopeHnna.
OnHOBPEMEHHOCTh COOBITUM B pa3HBIX CHCTEMax oTcuera. J[JiMHa Tel B pa3HbIX
cuctemMax oTcuera (COKpalleHHe JJIuHbI). J[IUTeNTbHOCTh COOBITUM B pa3HBIX
CUCTEMax OTcYeTa (3aMeIJICHHE BpPEMEHH). PelIsTUBUCTCKUIM 3aKOH CIIOXKEHUS




ckopocted. MHTepBanm Mexay coObITUsMH. PenaTuBHCTCKOE BbIpaXKE€HUE I
uMITyabca. OCHOBHOM 3aKOH PEISATUBUCTCKOW AUHAMUKHU. 3aKOH B3aMMOCBS3U MACCHI
Y DHEPTHH.

PA3JIEJI 2. MonekynspHas Gu3uka U TepMOJAMHAMUKA

OcHOBBI MOJIEKYJISIpHOM (U3UKU M TepMOAMHAMHUKUA. OCHOBBI MOJEKYISPHOU
¢uszuku. CTaTUCTUYECKUH W TEPMOJMHAMUYECKHI METOJbl  HMCCIIEOBaHUS.
[lapaMeTpbl COCTOSIHHS BELIECTBA. Y PABHEHUE COCTOSHMS HJICAIBHOIO rasa.
OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUU MIACATIbHBIX I'a30B. 3aKOH
MakcgBenna O pacmpeleNeHHH [0 CKOPOCTSIM — TEIUIOBOTO  JABUIKEHUS.
bapomerpuueckas ¢opmyna. Pacnpenenenue boabimana.  CpennHee  4mcio
CTOJIKHOBEHHUH W CpelHss JUIMHA CBOOOJHOTO Mpobesia MoseKys. SIBlieHus nepeHoca
B rasax. PeanbHble raspl. YpaBHeHue Ban-nep-Baansca. M30TepMbl peanbHbIX ra3oB
U UX CpaBHEHUS ¢ TeopeThuyecKUMHU. OCHOBBI TEPMOIMHAMUKHI. BHYTpeHHsIs1 sHEprus
cuctembl. Terora u pabora. Pabora raza mpu ero pacmupenuu. [lepBoe Hauano
TEPMOJAMHAMUKHN U €Tr0 NMPUMEHEHUE K H3ompoleccaM. TemIioeMKOCTh HI€ATIbHOIO
raza. Kpyroso#i nponiecc (muki). OOpaTumble M HeoOpaTuMbie Tporecchl. [k
Kapno. OHTponus. Bropoe Hauano TepMOIMHAMUKH.

PA3JIEJI 3. DaekTpruuecTBo

DNEeKTpocTaThKa. OJNEKTPUYECKOE MOJI€ B BaKyyMme. OJIEKTPUYECKHUM 3aps.
3aKOH COXpaHEHHUs »BJIEKTPUUYECKOro 3apsiaa. BzaummopeiicTBue 3apsnoB. 3aKkoH
Kynona. Onektpuueckoe mnose. HampseHHOCTh MOJsA. DJIEKTPUUECKUH JUIOJb.
[lorenunan »snexkrpuyeckoro mnoissd. IloTok BekTopa HampspkeHHOCTH. Teopema
Octporpanckoro-I'aycca. Ilpumepbl BBIYMCIEHUSI DJIEKTPOCTATHUYECKUX TMOJEH C
nomoiblo Teopembl Octporpaackoro-I'aycca. JIM3JI€KTpUKH YW NOPOBOJHHUKU B
ANEKTPUUYECKOM ToJie. Buapl mossipuzaluu AUAJIEKTPUKOB. DJIEKTPUUYECKOE MOJIE B
nudnekTpukax. [lonsipuzoBanHoCTh AudiekTpuka. Teopema Octporpaackoro-I'aycca
IUTSL DJIEKTPOCTATUYECKOTO TOJI B IUAJIEKTPUKE. Y CIOBUS Ha TPAHUIIE pa3zielia ABYX
IUANEKTpUYecKuX cpell. CerHeTodneKTpuku. IIpoBOAHUKM B 3JIEKTPOCTATUYECKOM
nosue. OIJEKTPOEMKOCTh YEAMHEHHOTo TmpoBoAHMKA. KonmeHcaTopbl. OHeprus
ANEKTPOCTATUYECKOr0 NoJisA. [I0OCTOAHHBIN 3JIEKTPUUECKUN TOK. 3aKOHBI TIOCTOSIHHOT'O
TOKa. JnekTpuyeckuil Tok. Cuiia U MIOTHOCTh TOKa. 3akoH Oma JJIsi OJJHOPOJHOIO
npoBoaHuka. CtopoHHHe cuibl. 3akoH OMa mjis HEOAHOPOAHOTO YYacTKa LIETH.
PaGora u wMommuocts TOKa. 3akoH JIxoyms-Jlenma. Kraccudeckass Teopus
AIEKTPONPOBOTHOCTH MeTaiIoB. [IpaBuna Kupxroda s pa3BeTBICHHBIX TETEH.

PA3JIEJT 4. MarneTtusm

DOnekTpoMarHeTu3sM. MarHuTHoe moje B Bakyyme. MarnutHoe moiie. Bekrtop
WHAYKIMAu MarHutHoro mojg. Cunsl  Amnepa. 3akon  buo-Capapa-Jlamnaca.
HanpsixeHHOCTP MArHUTHOTO MOJIS. 3aKOH MOJIHOTO TOKa Il MArHUTHOTO TOJISI B
BakyyMe. MaruutHeiii notok. Teopema I'aycca ans marmutHoro mnossa. Cuia
Jlopenua. IlpuHuun AEWCTBUA LUKIMYECKUX YCKOPUTENIEH 3apsiKCHHBIX YaCTHIL.
SAenenne Xomma. SIBiIeHHWE  AIEKTPOMArHUTHOW HMHAYKIMU. CaMOWMHIYyKIUA.
NHAyKTUBHOCTB. DHEpPrusi MArHUTHOTO TOJisl. MarHuTtHOe moJie B BELIECTBE.




MarauTtHble MOMEHTBI aTOMOB. MarHutHoe Imosne B BemiecTtse. HampsokeHHOCTH
MarHuTHOro noisiss. OTHOCHUTENbHAS MarHuTHas NPOHHULIAEMOCTb. JlnaMarHeTHkKw.
[Napamarnetuku. ®eppomarnetuku. llonstue o mnpupose deppomarHeTusma.
AnTtudeppomarsetuku. SBnenue ceepxnpoBoauMoctid. OcHOBBI Teopun MakcBeia
I DJIEKTPOMArHuTHOro mnosss. Bropoe ypaBHeHne Maxkcseiwia. Tok cmelieHus.
ITonHas cucrema ypaBHeHMM MaxkcBeimia Uil DJIEKTPOMArHUTHOIO — IOJIA.
OTHOCUTENBHOCTD ANEKTPUUYECKOU U MarHuTHOM COCTaBIISFOIINX
anekTpoMarHutHoro tmond. Konebanuss u  BonHbl. KonebarenbHbli  KOHTYD.
CBoOonnble He3zaTyxaroue Kojebanus. CBoOOAHBIE 3aTyXalollue KoJieOaHus.
BonHoBbIE mNponecchl. DIEKTPOMArHUTHBIE BOJHBI. JHEPrUs 3JIEKTPOMArHUTHBIX
BOJIH.

PA3JIEJI 5. OnTuka

BonnoBass ontuka. CBeToBble BOJHBL. MHTepdepeHins CBETOBBIX BOJIH.
KorepentHnocts u ee ocymiectsiaenue. Criocodsl HabM0AeHUS HHTEP(EPEHIINH CBETA.
Hekotopeie mnpuMepbl mnpuMeHeHUss uHTepdepeHiuu cBeta. Judpakuus cBeTa.
[Tpunuun [roirenca-®penens. Meton 30 Dpenens. Judpakuuss Ha Kpyriom
OTBEpPCTHM U JucKke. ECTECTBEHHBIN W MOJApU30BaHHBIN cBeT. llonsipusanus mpu
OTPaXCHUHU W MNOpeJoOMIICHUU. J[BoWlHOe JyuenpenomieHue. BsaumopencTue
AJIEKTPOMArHUTHBIX BOJIH C BellecTBOM. Jlucmepcusi cBera. DJIEKTpPOHHAsi TEOpHs
nUctiepcuu cBera. [lornomenne u paccestHue CBeTa.

PA3JIEJI 6. DnemeHThl KBaHTOBOW (pu3nku. OCHOBBI AaTOMHOU U SIEPHOU
buzuku

OcHoBbl KBaHTOBOW (Gu3HKU. TemnoBoe H3ITydeHHE U €ro XapaKTePUCTHUKU.
3akon Kupxroda. AOCONIOTHO dYepHOE Tea0. 3aKOHBI TEIJIOBOTO H3JIYYCHUS
abcorroTHO yepHoro tena. dorodaddext. Macca u umnynsc porona. JIBolicTBeHHas
npupoja cBera. J{BoWCTBEHHAs] KOPIYCKYJISIPHO-BOJIHOBAsA MPUPOJAa MUKPOOOBEKTOB.
BepositHocTHBIN cMbic BoiH e bpoitnsg. BomnoBas ¢ynkums CooTHoleHue
HeonpeneneHHocted. YpasHenue Illpenunrepa. TynHenbHbii 3ddexr. AToMm
BoJ0poaa. CIIOHTAaHHOE U BBIHYXAEHHOE M3inyyeHrne. ONTUYECKOE YCUIICHHE B CPeJie
C MHBEPCHOM 3acelIeHHOCThIO. Jlazepbl. MexaHWYeCKMid W MarHUTHBIA MOMEHTBI
JJEKTpOHA B aroMe. [IpMHOUIT TOXIECTBEHHOCTH MHUKPOYACTUL. bO30HBI U
dbepmuonbl. IloHsATHE O KBAHTOBBIX cTaTUCTHKax boze-OiHmTeitna u depmu-
HNupaka. 3oHHas Teopust TBepAbiX Tel. OCHOBBI 30HHOM Teopuu. MeTaisl,
TUAJIEKTPUKH, TOJYIPOBOJAHUKA C TOYKH 3peHUs 30HHON Teopun. CoOCTBEHHas
MIPOBOAMMOCTBH MOJYIIPOBOIHUKOB. [IprMecHas npoBOAMMOCTh NOIYNIPOBOIHUKOB N-
tuna. lIpumecHas NPOBOAMMOCTD TMOJYHNPOBOAHUKOB pP-THIA. DJIEKTPOHHO-
JIBIPOYHOM Tepexol. ATOMHOE SIIpO U dJE€MEHTapHble YacTUllbl. OCHOBHBIE CBOICTBA
U CTpOEHHUE sifipa. DHEprusl CcBsi3u snep. Anepuoie cunbl. Anepusie peakuuu. LlenHoit
nporuecc AejaeHus saep. TepMosiaepHble peakiui. PainoakTHBHOCTh. DJIE€MEHTapHbIC
YaCTHUIIbI




3.4. TeMaTH4YeCKHUIl IVIAH IPAKTHYECCKUX 3aAHATHI

Pemienne 3amau mo pasgeny 1 «®Pu3nMuecKkHe OCHOBBI KJIACCHUYECKOW H
PENATUBUCTCKOW MeXaHuKn»: OCHOBbl KHUHEMATHKHU. JlMHamMuKa MaTepuaaibHOU
TOYKM M TIOCTYMATEJIbHOTO JBHXKEHUSI TBepaoro tena. Pabora u sHeprus. 3aKOHBI
coxpaHeHus. Mexanuka TBepjaoro Tena. (OCHOBBI PENSTUBUCTCKOW MEXAHUKHU.
DJIEMEHTBl MEXAHUKH KUJIKOCTH.

Pemenue 3agau no pazgeny 2: «MosekymsipHas (pu3MKa U TEPMOAMHAMUKAN:
MonekyJIsipHO - KHHETHYECKask TEOpUsl UlieanbHbIX ra3oB. OCHOBBI TEPMOJNHAMUKHU.
Tennossie mamunbl. [ukin Kapho.

Pemienne 3amau no paspeny 3:  «OnekrpudectBo»: 3akoH Kynona.
HanpsiakeHHOCTh M TOTEHIMAN 3JeKTpocTaThuueckoro noss. Jusnexktpuku. Teopema
I"aycca ajist 3eKTpOCTaTUYECKOTO TOJIsl B BAKyyMe U B IMAJIEKTpUKe. [IpoBoHUKYN B
AIEKTPOCTATUYECKOM TIOJIE. DHEPrusl >SJEKTPOCTaTHYEeCKOro mnojs. I[locTosHHBIM
AJEKTPUYECKUIN TOK. DJIEKTPOJBIKYILAS CUJIA U HANPSIAKEHHUE. 3aKOHBI TOCTOSIHHOTO
toka. [IpaBmia Kupxroda.

Pemienue 3amau mo pasneny 4: «MarHetusm». MarHutHoe mnoJie. 3aKOHBI
AJIEKTPOMAarHeTu3Ma.  JJEKTPOMAarHuTHAasi HMHIAYKIUSA. Mar"HuTHble  CBOMCTBa
BemectBa. OcHOBbI  Teopuu MakcBemna sl 3JEKTPOMArHUTHOTO — MOJS.
DJIEKTPOMArHUTHBIE BOJIHBI.

Pemienne 3amau mo paszpeny S5 «OnTuka»: YpaBHEHHE TapMOHUYECKUX
konebanuii. Untepdepennus. dudpakius. 3akoHsl onspusanud. Jucnepcus.

Pemenue 3amau mo pasnmeny 6 «OneMeHTHl KBaHTOBOW (u3uku. OCHOBBI
aTOMHOM U siepHON ¢u3ukn»: KBanToBas npuposa uznydeHus. @oTod3IeKTPUIeCKUA
adpdexr. Dddexr Kommnrona. CseroBoe nmapieHue. Teopust aTomMa BOJOpOA.
DneMeHThl KBAaHTOBOM MexaHUKHU. YpaBHeHue lllpenuHrepa m €ro mpuIIOKEHUS.
OnemMeHThl (U3UKKH aTOMOB U MOJEKYJI. ATOMHOE sIpO. 3aKOHBI PaAHMOAKTHBHOTO
pacnaja.

3.5. TemaTtuueckuii mJiaH JJaOOpaTOpHBIX padoT

Paznen 1 «®usnyeckne OCHOBBI KJIACCUUECKOU U PEISTUBUCTCKON MEXaHUKM:
N3mepenune nuHEMHBbIX BeauuuMH, MamuHa AtByaa; OnpeneneHue CpeaHeld CHIIbI
COTIPOTHBIICHHS TPYHTA Mpu 3a0uBannu cBau; OnpeneneHne MOMEHTa UHEPIIMH TeJa
u npoepka Teopemsl LlteitHepa; OnpeneneHre MOMEHTa MHEPIIMU POTOpPA U CHUJIBI
TPEHUSI B OIIOPE.

Pazmen 2 «Momnekynsapuas ¢usuka u TepMoauHamukay. OmnpenencHue
OTHOILIEHHSI TEIJIOEMKOCTH Ta30B METOJAOM aquadaTUYECKOTO  pacIIUpEHHs,;
Omnpenenenue kodhuimeHTa BHYTPEHHETO TPEHUS (BSA3KOCTH) KUIAKOCTA METOJO0M
Crokca; Omnpenenenue k03(p(dUIIMEHTa BSI3KOCTH BO3/1yXa KANWUIAPHBIM METOJIOM;
Onpenenenne MOJIEKYJISIPHON ra30BOM MOCTOSIHHOM METOJ0OM OTKAUKH.

Paznen 3: «DnextpuyecTtBo»: (O3HAKOMIJIEHHUE C BJIEKTPOU3MEPUTEIHHBIMHU
npubopamu; ['pamyupoBka rajgbBaHOMETpa, OKCIEPUMEHTAIbHAs  MPOBEpKa
o0o0mennoro 3akoHa Owma; AmmepMeTrp ¥ BOJBTMETP KaK OMHYECKOE
CONpOTHUBIICHUE; M3MepeHne ToKa 1 HANPSKEHUS. Ha CONTPOTUBIICHUAX, COCTMHEHHBIX
MOCJIEIOBATENIBHO UM MapajuiesibHO; OrnpeneneHne CONPOTUBICHHN C IOMOILIBIO
MOCTOBOM CXEMBbI Y UTCTOHA.

Paznen 4: «Marnetusm». OrnpeneneHue TOPU3OHTAIBHON COCTaBISIOLICH



MartuTHoOro noss 3emnu; OnpenencHue OTHOUIEHMs 3apsAlia dJIEKTPOHA K €ro Macce
METOJIOM MarHeTpoHa; 3aKkoH AmInepa: B3auMOJIeHCTBUE NMapayieIbHbIX TOKOB.

Paspgen 5 «Onruka»: Onpenenenue paauyca KpUBU3HBI JUH3BI C IIOMOLIBIO
koznen, Herotona; OmnpeneneHue AJIUMHBI BOJIHBI C TMOMOUIBIO 30HHOW IUIACTUHKM;
Hudpakuus j1a3epHOro cBera Ha IU(ppakUUOHHON pemeTke. OnpeneiaceHue JUIMHbI
BOJIHBI C MOMOIIBIO TU(PPAKIIMOHHON pemeTkd; M3yueHne moyiipu30BaHHOIO CBETa
NOJIyTIPOBOJHUKOBOIO Jla3epa. 3akoH Maitoca;

Paznen 6 «OnemeHThl KBaHTOBOM (u3uku. OCHOBBI aTOMHOW M sAEpHOMN
¢uzuku»: Buennuit porosddexr.

3.6. KypcoBoii npoekT /KypcoBasi paboTa
JlaHHbIN BUJT paOOTHI HE MPEYCMOTPEH YUEOHBIM TIJIAHOM.

4. OueHuBaHue pe3yJIbTATOB 00yUYeHUsI

OneHuBaHue pe3yiabTaTOB OOYYEHHsS] MO JAMCHMIUIMHE OCYIIECTBISETCS B
paMKax TEKYyIIEro KOHTpPOJS W MPOMEXKYTOYHOM aTTeCcTalld, IPOBOJUMBIX IIO
oampHO-peiiTunroBoit cucteme (bPC).

IMxana OICHKH PC3YyJIbTATOB O6quHI/I$I 10 JTUCHOUITIINHEC:

YpoBeHb chopMUPOBAaHHOCTH
WHIUKATOpa KOMIETEHITUU
Boicokuii | Cpennuii Hixe Huzkni
3amnaHu- CPEIHETO
Kon Kon POBAaHHBIE |47 85 110 100 o1 70 10 84 | 0T 55 10 69 | 0T 0 110 54
KOMIIe- | HMHJIUKATopa pe3yiabTaThI
TEHLMH | KOMIIETEHIIMK | OOyYeHus 110 [llxana oneHnBaHUs
IHUCLHUILIHHE yI0BIICT- HEY/10B-
OTJIMYHO XOPOIIO BOPHTEIBHO JIETBOPH-
TCIBHO
3a4TEHO HE 3a4TEHO
3HATh:
OCHOBHEIE YDOBCE-IB YDOBCE-IB MunnMan YDOBGPEL
buznueckue 3HAHUH B 3HAHUH B BbHO 3HAHUI
SBJICHUS U o0BeME, o0beMe, JOIYCTUM HIKE
3aKOHBI; OC- COOTBETCT | COOTBETCT BIii MUHHMAI
HOBHBIE BYIOLIEM BYIOLIEM YPOBCHB bHBIX
busnueckue pe- | TPOTPAMM | TIDOTPAMM | 3pyapyit Tpe6£)BaH
JMYHHBI U KOH- | © ¢, UMCCT UMeeT 1,
CTAHTHI, HX [IOATOTOBK MECTO MECTO AMEIOT
omc1 | omip | Operctemen | BB | BEES | woro | MEE
€IMHULIBI H3MeE- HEerpyobIX
peHus; OIINOOK olIGOK OIIINOKHU
YMETh:
npumensth pu- | [Ipogemon | Ilpogemon | [Iponemon | ITpu
3UKO- CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUU
MaTEMaTHYECKN | BI BCE BI BCE Bl CTaHAapT
il anmapaT mpyu | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
pelIeHNnH 3aJa4 | YMEHUS, YMEHUS, yMEHUS, 3a7a4 HE
npodeccuoHans | pereHsl pelIeHbl pelIeHbl MIPOIEMOH
HOM BCE BCE TUIIOBBIE CTpHUpOBA




JIEATEILHOCTH | OCHOBHBIE | OCHOBHBIE | 3aJa4é C | HEI
3a/1a4u, 3a/1a4u ¢ HerpyObIM | OCHOBHBIE
BBINOJIHGH | HErpyObIM | U yMEHHS,
bl BCE u OIKOKaMu | UMEIOT
3aJaHusl B | OIIMOKaMH | MECTO
TIOJIHOM : BBINOJIHEH | TPyObIE
oObeme BBITIOJIHEH | bl BCE OIMOKH
bl BCE 3aJaHusl,
3a/aHKsA B | HO HE B
TIOJIHOM IOJIHOM
o0beMe, o0beMe
HO
HEKOTOPBI
ec
Hel09eTa
MU
BIIAJIET:
IIponemon | ITpone- Nmeercs He npo-
CTPUPOBAH | MOHCTPH- | MHUHH- JIEMOH-
bl HABBIKH | POBAHBI MaIbHBIA | cTpup
nmpu 0a3oBbIC Habop OBaHEbI Oa-
pEllIeHUH | HaBBIKH HaBBIKOB | 30ppre
HECTaHjap | IpH s HABLIKI
THBIX pellleHHd | peleHus
METOJaMH 2a TpH
nad, CTaH[apTH | CTaHAAPTH
aHANH3A 1 BBITIOJTHE- | BIX 33734, | bIX 3a/ad, DELICHIH
MOZICIMpoBa- HUM (GU3K- | BBIIOJHE- | BBIIOJIHE- cratiapt
HUS HBIX
’ YECKUX HUU pu3u- | HUKA PU3N-
TCOPETUHCCKOTO | hremepu- | yeckux YeCcKUX anad,
1 MEHTOB, skcmepu- | okcmepu- | BPIIOTHE
OKCTICPUMCHTAL | 46p3G0T- | MEHTOB, MEHTOB, nust u-
bHOTO KU U 00pabor- | 06pabor- | 3HUUCCKUX
HCCIICO0BAaHUA MHTEp- KA U KA U SKCIICPH-
TIpn peIICHIN npeTaluy | UHTEp- MHTEp- MEHTOB,
3ajaq UX pe3yiib- | IpeTanun | mpetanuu | 00padoT-
NPO(ECCHOHAND | 1105 Ge3 | MX pe3yib- | UX pe3yib- | KH H HH-
HOH OHIMOOK U | TAaTOB C TAaTOB C TepIpera-
ACATCIILHOCTH HEIOYETOB | HEKOTOPHI | HEKOTOPHI | LM MX
MU MH pe3ysbTa-
HejoueTa | HefOYeTa | ToB,
MH. MK AMEOT
MeCTO
rpyObie
OIIHOKH.
OueHouHble  MaTepualbl JUISI  TPOBEACHUS  TEKYIIErOo KOHTPOJS U

MPOMEKYTOUHOM aTTecTanuu mpuBeAeHbl B [lpunoxennn k paboueil mporpamme

JAUCHUITIINHEBIL.

[TonHbBI KOMIUIEKT 3aJlaHUil U MaTepHajioB, HEOOXOAUMBIX JJI OIICHHWBAHUS
pEe3yIAbTATOB O0OYUCHHUS MO AUCIUIUIMHE, XPAaHUTCS Ha Kadeape pa3padoTuHKa.



5. YueOHO-MeTONMYecKOe U HH(POPMALMOHHOE o0ecrieyeHne TUCHUIIIMHbI
5.1. YueOHO-MeTOAUYECKOE OOecTieueHne

5.1.1. OcHoBHas nuTeparypa

1. CasenwveB, 1. B. Kypc obmeli ¢uzuxku. B 3 1. Tom 1. Mexanuxka.

MonekynsipHas ¢usuka : yueOHuk s By3oB / U. B. CaenseB. — 18-e u3n., crep.
— Camnkr-IlerepOypr : Jlanp, 2022. — 436 c. — ISBN 978-5-8114-9890-1. —
Texkct : anexktponHslii / Jlanp : s1exkTpoHHO-OMONMOTe4Hass cucrema. — URL:

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

2. CasenbeB, . B. Kypc o6miet ¢usuxku. B 3 1. Tom 2. DnexkTpudecTtBo u
martetusM. Bonnbsl. Ontuka : yaebHoe nocodue it By30B / M. B. CaBenseB. — 16-¢
u3l., crep. — Cankr-IlerepOypr : Jlans, 2022. — 500 c. — ISBN 978-5-8114-8926-
8. — Tekcr : anexTponHbil // Jlaub : anekTpoHHO-O0MOMMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/185339

3. CaBenbes, 1. B. Kypc obmieit ¢pusuku : yueOHoe mocodue : B 3 Tomax / U.
B. CapenbeB. — 13-¢ uzn., crep. — Cankrt-IletepOypr : Jlanb, 2022 — Tom 3 :
KBanroBas ontuka. AtomHas ¢usuka. Ousmka TBepaoro tena. Ou3mMka aTOMHOTO
anpa u aneMeHTapHbix yactul — 2022. — 320 c. — ISBN 978-5-8114-4598-1. —
Texcr : anextponHnbiii / Jlanb : anexkTpoHHO-OMOMUMOTEeuHas cucrema. — URL:
https://e.lanbook.com/book/206909 4. Kypc ¢usuku : yueOHOe 1mocodue it By30B /
T. W. Tpodumona. - 16-e uzm., crep. - M. : Akagemus, 2008. - 560 c. : ui. - (Boicuiee
npodeccuonanpbHoe obOpaszoBanme). - ISBN 978-5-7695-4956-4. - Tekcr
HEMOCPEICTBEHHBIH.

5.1.2. JlonomHuTEIBHAS TUTEpPATypa

1. Kypc ¢bwms3uku. 3amaun u pemieHus : yuyeOHoe mocobue s By3oB / T. U.
Tpodumona, A. B. ®upcos. - 5-¢ uzm., crep. - M. : Axamemus, 2012. - 592 c. -
(Briciiee mpodeccronanbHoe oOpa3zoBanue. bakanaspuar). - ISBN 978-5-7695-
9467-0. - TekcT : HEIMOCPEICTBCHHBIM.

2. Kanamnaukos, H. [1. ®usuka. UHTEepHET-TECTHpOBaHNE 0A30BBIX 3HAHHUM :
yaebnoe nmocodbue / H. I1. Kamamuukos, H. M. KoxeBuukoB. — Cankrt-IletepOypr :
Jlanp, 2022. — 160 c. — ISBN 978-5-8114-0925-9. — TexkcT : anekTpoHHbIH // JIaHb
: SJIEKTpOHHO-OMOMoTeunHas cuctema. — URL: https://e.lanbook.com/book/210263

3. Coopuuk 3amgad mo obmemy Kypcy ¢usmku : cOopuHuk 3amad / B. C.
Bonbkenmreiin. - 3-e u3a., ucnp. u gom. - CII6. : Kawxknasiii mup, 2003. - 328 c. -
TeKkCT : HenmoCpeICTBEHHBIM.

4, ®dwusuka: 3amaynuk: B 2 4dactax / coct. E. B. I'azeeBa [m mp.]. - Kazans :
KI'DY. - 2022. - URL: https:/lib.kgeu.ru/. - Texcr : snextponHbni. Yacte 1 :
Mexannka. MonekymnsipHas ¢usuka. Dnekrpocratuka. [loctosHubI TOK. - 2022. -
133 c.

5. ®usmka: 3amavynuk: B 2 4dactiax / cocT. E. B. TI'azeea [u ap.]. - Kazausp :
KI'DY. - 2022. - URL: https:/lib.kgeu.ru/. - Texkcr : snextponHbii. Yacte 2 :
Marnetusm. Ontuka. KBanTtoBas ¢pusuka. @usnka atoma u aTOMHOTO spa. - 2022. -
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6. MexaHuka W MoOJeKyJsipHas (U3MKAa :  METOAUYECKUE YKa3aHus K
BBITIOJIHEHUIO J1a00paTOpHBIX paboT mo aucuuiuimHe "®wusumka" / coct. : B. JI.
Martyxun [u np.]. - Kazans : KI'DVY, 2012. - 51 c.

7. OnTuka: 1abopaTOpHbIM MPAKTUKYM M0 aAuciumivae "®usuka" / coct. : E.
A. Tonrox [u ap.]. - Kazans : KI'DY, 2015. - 54 c.

8. DnekTpoMarneTusM: npakTukym / coct.: A.H. 'aBpunenko [u ap.]. - Kazanp
: K'Y, 2022. - 61 c. - URL: https://lib.kgeu.ru/. - Texct : 37€KTPOHHBIIA.

9. 3yeBa, Onbra CredanoBna. dusuka : yuebHoe nocodbue / O. C. 3yesa, B. JI.
Maryxun, FO. ®. 3yeB. - Kazawp : KIDY. - 2019. - URL:
https://lib.kgeu.ru/irbis64r_plus/index.html. - Tekct : osmekrponnsii. Y. 1
Mexanuka. MonekynsipHas ¢usuka. Dnektpoctatuka. [loctossHablid Tok. - Kazanb :
KI'9Y, 2019. - 313 c.

10. OnTuka. DieMeHTbl KBAaHTOBOM (DM3UKU : METOJMYECKHE YKa3aHUs IO
NOJrOTOBKE K TMPAaKTUYECKUM 3aHSATUSAM JJI  CTYJCHTOB HHEPreTUYECKHUX
cnenuanbHocTed ouHod ¢Gopmbl oOyuenus / coct. C. @. Mananuon. - Kazasp :
KI'9Y, 2015. - 112 c.

11. 3aiinamesa, ['yzens Hakunosna. @usuka. COOpHUK 3a1a4 [DNEKTPOHHBIN
pecypc] : yueOHO-MeTtoaudeckoe mocodue / I'. H. 3aitnamena, C.®d. MananuoH. -
DJIEKTPOH. TeKCTOBbIE J1aH. - Ka3ans : KI'QY, 2015. - 100 c. ;

12. DnexTpu4ecTBO M MarHeTH3M: METOJUYECKHUE YKa3aHUs MO MOATOTOBKE K
npakTruueckuM 3aHsaTusM / coct. C. @. Manamnmon, E. B. llImunar. - Kazass : KI'DY,
2014. - 97 c.

13. Mexanuka © MOJIEKyJisipHas (QU3MKA: METOAMYECKoe TMocooue s
caMOCTOsITeIbHON paboThl 1Mo auciumiuHe dusmka / coct. C. d. Manamuon. -—
Kazanp : KI'DVY, 2010. — 175 ¢

14. Manammon C.®. DnexktpudectBo u Maruetusm: Kypc nekiuit mo ¢pusuke. —
Kazansb: KazaH. roc. suepr. yu-t, 2007. — 220 c.

15. Mexanuka. MosekyisipHasi (U3UKa: TECTOBBIC 3aJaHUS JUIS PyOEKHOTO
KOHTpOJISI 3HaHU# 1o aucturinae "®dusuka" / coct. E. B. INazeesa [u np.]; pen. B. JI.
MartyxwuHn. - Kazans: KI'OY, 2012 — 56 c.

16. DnekTpu4ecTBO W MAarHETU3M: TECTOBBIC 3aJaHusi s pyOeKHOTO
KOHTpos 3HaHui mo auciuiuimHe "®usmka" / E. B. I'azeeBa [u np.]; pea. B. JL.
MaryxuH. - Kazans: KI'9VY, 2013. - 71 c.

17. BonHoBast u kBaHTOBas ontuka. OCHOBBI aTOMHOU W SAECPHOU (DU3UKU:
TECTOBBIC 3aJaHUS IS PyOEKHOTO KOHTPOJS 3HAHWHA MO AucCHUIuMHE "dusnka" /
coct. E. B. I'azeesa [u np.]; pea. B. JI. MatyxuHn. - Kazans: KI'DQY, 2012. - 40 c.



5.2. MudopmannonHoe odecnevyeHmne

5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI
1. JuctranmumonHsiii kype "®usuka" Ha oopazoBarenbHoi mwiomanke LMS MOODLE
https://Ims.kgeu.ru/enrol/index.php?id=12

2. EnuHbIi mopTall MHTepHET-TecTupoBaHus B chepe oOpasosanus https://i-exam.ru/
https://mypage2.i-exam.ru/

5.2.2. Ilpodeccuonanbupie 0a3bl gaHHBIX /| HMH(MOpMaMOHHO-CIIPABOYHBIC
CUCTEMBI
1. Enunoe okHO qocTyma K 00pa3oBaTeabHbIM pecypcam http://window.edu.ru/
2. Poccuiickas HanmoHanpHas Oubnuroteka http://nlr.ru/
3. «KoncynpranT rutocy» http:// www.consultant.ru/

5.2.3. JIunileH3MOHHOE ¥ CBOOOJHO  PAaCHpOCTPAHSEMOE  IPOTrPaMMHOE
oOecreueHne TUCIIUIUINHEI
1. Windows 7 ITpodeccuonansHas (Pro) ITons3oBaTenbckas ornepairoHHas CUcTeMa;
3A0 "CodrJlaitunTpeita" Ne2011.25486 ot 28.11.2011 Heuck:n. npaBo. beccpouno;
2. Bpaysep Chrome Cucrema moucka mHdopmanuud B cetd uuHTepHeT; CBOOOIHAsS
nmunensus Heuckon. npao. beccpouHo;
3. LMS Moodle IO st 3¢ dekTHBHOTrO OHJIalH- B3aUMOJCHCTBHS IIPEroaaBaTess u
crynenta, CBoboaHas nuuen3us Heuckil. nmpaBo. beccpouno.

6. MaTepuajibHO-TeXHUYeCKOe o0ecnedeHne TMCUMIINHBI

HaumenoBanue Buia HawnmenoBanme yaeOHOM
y49e0HOH paboTHI ayTUTOPHH, [lepeuens HEOOXOaMIMOTO 00OPYIOBAHUS U
CTEIUATN3UPOBAHHON TEXHUYECKUX CPENICTB OOyUCHHUS
smabopaTopuu
Jlexmun YueOHas ayauTopus s Crennann3upoBaHHAS yaeOHas Meberb,
MIPOBENICHHS 3aHSATHH TEXHUYECKHE CPEJICTBA OOYYCHUsI, CIyKaliue JJIsSt
JICKIIMOHHOT O THUTIA MIPEICTABJICHHS y4eOHOM uHpopManuu

OonpmIoN  aymuTopuu  (MYyJIbTUMETUHHBIN
MPOEKTOP, KOMIbIOTEp (HOYTOYK), OKpaH),
JEMOHCTpAIlMOHHOEe 000pyA0BaHUEe, YueOHO-
HarJIsTHbIE TOCOOMS

[Ipaktnueckue |YueOnmas  aymuropus | Crenuanu3upoBaHHas — ydeOHas — MeOerb,

3aHATHA IPOBEACHUA 3aHATHH| TeXHHUYECKUE cpeacrsa OGY‘IGHI/IH
CCMHHAPCKOI'0 THIA,| (MynbTUMEIUNHBIM  TPOEKTOpP, KOMIIBIOTEP
TpyHIIIOBBIX u I/IH,I[I/IBI/I,Z[X- (HOYT6YK), 3KpaH) " Hp-
AJIBHBIX KOHCYJIbTalluU,
TCKYILICTO KOHTPOJIA nu

IIPOMCIKYTOIH o1 aTTeCTallin



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

JIaGopatopHsbie
paboThI

VYuebnas nabopaTopus
«OmnTukay, A-203

Creruani3upoBaHHOE n1abopaTopHOe
00opyIoBaHue MO MPOQUITIO JIA00OPATOPUU:

ycTaHoBKa JiabopatopHas «MHTEephepeHnus
ceera. bunpusma O@penens. OnpeneneHue
napameTpoB  Oumpusmel  @Dpenenss 1o
UHTEP()EPEHIIMOHHON KapTHHE»; YCTAaHOBKA
nabopaTopHas «Onpenenenne panuyca
KPUBHU3HBI  JIMH3I C  TOMOIIBIO  KOJIEIl
HproTonay; YCTaHOBKa nabopatopHas
«M3yuenne mudpakiuy J1a3epHOro CBETa Ha
menu. Judpakums Openens»; ycTaHOBKA
nabopartopHas «OrmpeneneHre IMHBI BOJIHBI
CBETa C TIOMONIBIO 30HHOM TIJIACTHHKHY;
YCTaHOBKa nabopaTopHas «Audpakums
JA3epHOTO CBETa Ha MU(PAKIIMOHON peIIeTKe.
Ornpenenenue UIMHBI CBETOBOW BOJIHBI TPHU

IIOMOIIA TPPAKIIMOHHON pELIETKNY;
yCTaHOBKa nabopaTtopHas «M3yuenune
HOJIIPU30BAHHOTO CBETA MOJIYIIPOBOJAHUKOBOTO
nasepa. 3akoH  Mamoca»;  ycTaHOBKa

naboparopHas «M3yuenue wuHTEphEpEHINN
JA3€pHOT0 CBE€Ta B TOJCTOM CTEKISHHOU
minactuHke.  [lomockl  paBHOrO  HaKIIOHA.
Onpenenenne TOJIIMHBI UIOCKONapaJIeTbHOM

CTEKJITHHOU TUTACTHHBI o
UHTEP()EPEHIIMOHHBIM KOJIbIIAM

Yyebuas naboparopus| Cnenuanu3upoBaHHOE J1a00paTOpHOE

«MexXaHuKa U MOJEKyNspHas| 000pyI0BaHHE [0 HIPOGHITIO TaOOPATOPHH:

dusukay», A-114 yCTaHOBKa nabopaTopHas "MasiTHUK
YHUBEpCAIbHBIN'", YCTaHOBKAa JabopaTopHas
"MasiTHUK HaKJIOHHBIN", yCTaHOBKa
naboparopHas "MamuHa ATByma'", ycTaHOBKa
nabopaTopHas "MasTHuK Makcgea",

ycTaHoBKa  jabopatopHas  «OnpeneneHue
MOMEHTa WHEPIIMH POTOPA W CHJIBI TPEHUS B
oTIope», yCTaHOBKa nabopaTopHas
«Omnpenenenue Bs3KkocTH MeTosoM CTOKcay,
ycraHoBKa  jabopatopHas  «OnpeneneHue
MOMEHTa MHEPIMH Teja U MPOBEpKa TEOPEMBbI
[reitrepay, yCTaHOBKa nmabopaTopHas
«Omnpenenenue OTHOIIEHUS MOJISIPHBIX
termmoeMkocteit  raza  Cp/Cv meromom
aanadaTHYeCKOro PpaCHIMpPEHUs», TMOPTPETHI
YYEHBIX.




VYuebnas nabopaTopus
«DIIEKTPUYECTBO u
Maraetusm», A-207

Crnenuani3upoBaHHOE n1abopaTopHOe
obopynoBanue 1o mnpopwiao  JabopaTopuu:
yCTaHOBKa JabopaTtopHas «AMIEPMETp Kak
OMHYECKOE  CONPOTHUBICHUE B  CXEMEY,
yCTaHOBKA J1abopaTopHasi «BOJBTMETP Kak
OMHYECKOE  CONPOTHUBICHUE B  CXEMEY,
ycTaHOBKa JiabopaTopHas «/3mepeHue Toka u

HaITPAXKCHUA Ha COITPOTUBJICHHUAX,
COCIMHEHHBIX HOCIIE0BATENBHO u
napajulellbHO»,  YCTaHOBKa  JlabopaTopHas
«Ornpenenenue TOPU30HTAJIBHOMN
COCTaBHﬂIOHIGﬁ WHAYKOOUW MAarduTHOI'O II0JIA
3eminy, yCTaHOBKa naboparopHas

«OrmpesienieHe COMPOTUBIIEHUN C TMOMOIIbIO
MOCTOBOM CXeMbl YUTCTOHA », YCTaHOBKa
naboparopnast «lIpoBepka 3akona Oma u
U3MEpPEHUE YIEIbHOTO COMPOTHUBIEHUS »;
Monyib DII3-03 «OnpeneneHue OTHOIIEHUSA
3apsa dJeKTpoHAa K  €ero Macce METOJIOM
MarHeTpoHa»,  YCTaHOBKa  JjaOoparopHas
«3yuenne ammepmeTpa U BOJBTMETPay,
ycTaHoBKa  JabopatopHas  «I'pamynpoBka
raJbBaHOMETpa», YCTaHOBKa JlabopaTopHas
«JKcnepuMeHTalbHas MpoBepKa 3akoHa OMay,
MOPTPETHI YUYEHBIX

VYyebnas nabopaTopus

«MexaHuKa U MOJICKYIISIpHAS
dbuzuka» A-206

Criennanu3upoBaHHOE naboparopHoe
000opyoBaHue 1O TPOPHITIO JTaGopaTOPHH:
ycTaHOBKa  JjabopatopHasi — «Onpenenenue
koddurmenta BSI3KOCTH BO3yXa
KallWUIIPHBIM METOJIOM, yCTaHOBKa
naboparopHas  «OmnpeeneHue  OTHOIICHUS
MOJISIpHBIX ~ TEIJIOEMKOCTeH  raza  cp/cv
METOJIOM  aJAua0aTHYeCKOr0  PaCHIMPEHUS,
ycTaHoBKa  JjabopatopHas  «OmpeneneHue
MOJICKYJISIpPHOM T'a30BOM MOCTOSIHHOM METOJIOM
OTKAUKM», yCTaHOBKa naboparopHas
«Onpenenenue YCKOpEHUs cBO0OOIHOTO
najicHus Tenay, YCTaHOBKa JaboparopHas
«OrmpeeneHue cpeHei CUibl COMPOTUBIICHUS
rpyHTa Tpu 3a0MBAaHUU CBaW», YCTAaHOBKA
naboparopHas «Ormpenenenue MOMEHTa
WHEpUMU Tela W  TPOBEpPKA  TEOPEMBI
[IITeliHepay», MOPTPETHI YUEHBIX

KommnbroTepHblii Kiacc ¢
BbIXOsioM B MHTepHET A-204

Crnenuanu3upoBaHHass  ydeOHas  meOenb,
TEXHUYECKHUE cpencTBa oOyueHHs
(KOMIIBIOTEPBI), JTUIIEH3UOHHOE MPOrPAMMHOE
obecneyeHne

CamMocTosTelpHas
pabota

KomnerorepHslii knnacc ¢
BbIXOJI0M B MHTepHET B-600a

Crnenuanu3upoBanHas yyeOHas meOenp Ha 30
nocagouyHblx  mecr, 30  KOMIBIOTEPOB,
TEXHUYECKUE Cpe/cTBAa O0y4yeHUus: (MyJIbTHMe-
TUIHBIA TPOEKTOp, KOMIBIOTEP (HOYTOYK),
9KpaH), BUJICOKAMEPBI, IPOTrpaMMHOE




obOecneuenue

Crnenuanu3upoBaHHas MeOeb, KOMITBIOTEPHAS
TEXHHKA C BO3MOXHOCTBIO BbIX0Ja B MIHTepHET
u obecnieuenuem aocrymna B DMOC, skpaH,
MYJIbTUMEAUMHBIN IIPOEKTOP, IPOTPaMMHOE
o0ecrnieueHue

YuraabHbIN 3a1
OUOJIMOTEKHU

7. Oco0eHHOCTH OpPraHu3anuMu 00Pa30BaATEIbLHOI AesITeJbHOCTH IJIS JIUIL €
OrPaHMYE€HHBIMH BO3MOKHOCTSIMM 3/10POBbSI 1 HHBAJINI0B

Jlumia ¢ orpaHMYEHHBIMU BO3MOXHOCTSMH 3710poBbs (OB3) v MHBaIHMIBI UMEIOT
BO3MOXKHOCTh O€CIPENSITCTBEHHO IMEpPEeMENIaTbCs U3 OJHOr0 Y4eOHO-I1a00paTOpHOTO
KOpIlyca B JIPYrOW, TOJHATHCS HA BCE O3TAXH YUeOHO-JIAOOPATOPHBIX KOPITYCOB,
3aHUMAThC B  YYEOHBIX W HMHBIX IIOMCIICHUSX C YY4ETOM OCOOCHHOCTEH
NCUXO(DM3UYECKOTO PA3BUTHSI U COCTOSHUS 37]0POBBSI.

Jst oOyuenuss mauii ¢ OB3 v MHBaJIMIOB, WMCIOIIUX HAPYIICHUS OMOPHO-
JIBUTATEIILHOTO ammapara, 00eCIeYeHBl YCIOBHUS OECHPENATCTBEHHOTO JIOCTyMa BO
BCe yueOHbIe momernieHus. MHpopMmalus o crienuaibHbIX YCIIOBUSX, CO3JTaHHBIX JIJIS
oOyuarommxcss ¢ OB3 wm wHBaaMaOB, pa3MellcHa Ha CalTe YHUBEpPCUTETA
www//kgeu.ru. iMeeTcst BO3MOKHOCTh OKa3aHUsI TEXHUYECKOW IMTOMOIIHA aCCUCTEHTOM,
a TaKXKe YCIIYT CYPIONEePEBOTYMKOB U TH(HIOCYPAOTICPEBOTIYNKOB.

st aganTanuy K BocnpusaTuio Junamu ¢ OB3 u uHBaMgaMu ¢ HapylIIeHHBIM
CIIyXOM CHpPaBOYHOTO, Y4eOHOTO Marepuaia IO JUCHUIUIMHE 00eCIeuynBaroTCs
CJIEIYIOIINE YCIIOBUS:

- ISl JTy4IlIel OpUEHTAIIMU B ayUTOPUH, TPUMEHSIOTCS CUTHAIIBI OTIOBEIIEHUS
0 HayaJjie ¥ KOHIIE 3aHATHS (CIIOBO «3BOHOKY IMHUIIETCS Ha JI0CKE);

- BHUMaHUE CJIa0O0CIHbIIIAIIEer0 OOy4Yalomerocss MPHUBICKACTCS MEJarorom
KECTOM (Ha TUIeUO KJIAJETCs pyKa, OCYIIECTBISETCS HEPE3KOE MOXIIONBIBAHKE);

- pazroBapuBasi ¢ OOYyYalOIIUMCS, TEAArorMYeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKMMHU TMPEMIOKECHHUSIMHU, OOecreynBas BO3MOKHOCTb
YTEHUS 10 Ty0aMm.

KoMmmencanust 3aTpylHEHUN pPEUYEBOTO H HMHTEIICKTYaJIbHOTO Pa3BUTHS
C1a0OoCHBIIAIKMX 00YJAIOIIUXCS POBOIUTCS Ty TEM:

- HCTIOJIb30BAHUS CXEM, TMarpaMM, PUCYHKOB, KOMIBIOTEPHBIX MPE3CHTAINH C
TUMEPCCHUIKAMU, KOMMEHTUPYIOMIMMH OTJEIbHbIE KOMIIOHEHTHI H300payKeHNUS,

- PETYJSIPHOTO TPUMEHEHUs yIpaKHEHWW Ha Tpaduyueckoe BbIICICHUE
CYIIECTBEHHBIX MMPU3HAKOB MIPEIMETOB U SIBIICHU;

- obecrieueHnsT BO3MOXKHOCTH JiJIi  OOYy4aromerocss TMOJYYUTh aJPECHYIO
KOHCYJIBTAIIMIO TI0 3JICKTPOHHOHN TOYTE M0 MEPE HEOOXOAMMOCTH.

Jlnst amanranuu K BocnpusiTuio aurnamu ¢ OB3 n nHBanmugaMu ¢ HapymeHusIMH
3peHus CIIPaBOYHOTO, y4eOHOrO0, MIPOCBETUTEITHCKOTO MaTepuania,
MPETYCMOTPEHHOTO 00pa30BaTEeIbHON MPOTPAMMON MO BRIOPAHHOMY HAIPaBJICHUIO
MOTOTOBKH, 00ECIIEYNBAIOTCS CIICTYIOIINE YCIOBUS:

- BeJIeTCA ajanTtanus o(QUIMansHOTO caifTa B ceTu MHTEepHEeT ¢ yaeToM 0co0bIX
MOTPEeOHOCTEH MHBAIHJIOB 110 3PEHUI0, 00ECIIEYMBACTCS HATMYHE KPYIMHOMIPU(TOBOH
CIIPaBOYHOM MH(OPMAIIMU O PACTIMCAHUM YYCOHBIX 3aHATHU;



http://www.kgeu.ru/

- IEIarOrM4ecKkuii  pabOTHUK, ero coOeceqHUK (MpU HEOOXOIUMOCTH),
MPUCYTCTBYIOIIME HA 3aHATUH, MPEACTABISIIOTCS 00y4YalOUUMCS, P ITOM Ka)Ibli
pa3 Ha3bIBAETCS TOT, K KOMY MEeIarornyeckuii paboTHUK oOpalaercs;

- IEUCTBUSA, KECThI, MEPEMEUICHUSI MEeJaroruueckoro padOTHHKA KOPOTKO U
SICHO KOMMEHTUPYIOTCS;

- meyaTHass MHQOpMaLUsi NperocTaBisieTcs KpynHbiM mpuptom (ot 18
ITYHKTOB), TOTAJIbHO 03BYYMBAETCS;

- o0ecrieunBaeTcsl HEOOXOUMBIN YPOBEHBb OCBEILIEHHOCTU IMOMEIIICHU;

- IPEAOCTABISAECTCA BO3MOKHOCTh HCIOJIb30BaTh KOMIIBIOTEPHl BO BpeMs
3aHSATUHN U MPABO 3aMUCU OOBSICHEHUN HAa TUKTO(OH (10 JKEeJTaHUI0 00 YyJarOIIUXCs).

dopma MpoBeACHHS TEKylleM ¢ MPOMEXKYTOUYHOM aTTecTaluu IS
obOyuaromuxcsa ¢ OB3 v MHBAIMIOB OMpeAesIETCsl MeAarorndeckuM pabOTHUKOM B
COOTBETCTBUM C y4eOHbIM mmiuaHoM. [Ipu HeoOxomaumoctu oOydaromemycs ¢ OB3,
UHBAJIUAY C YYETOM MX MHJMBHUIYAIbHBIX NMCUXO(PU3NUECKUX OCOOCHHOCTEN JaeTcs
BO3MOXKHOCTb MPOUTH MPOMEKYTOUHYIO aTTECTAIMI0 YCTHO, MMCbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIIbIOTEpE, B (popMe TECTUPOBAHUS U T.II., TUOO MPEIOCTaBISAETCS
JIOTIOTHUTENIBHOE BpeMs ISl IOJrOTOBKH OTBETA.

8. MeTonnueckue peKOMeHIANUM I MpenogaBatesieil M0 OpraHu3alMuu
BOCIUTATEJbHOI PadoThI ¢ 00y4AIOIIMMUCH.

Metoaudeckoe o0ecreueHne mporecca BOCIUTAHUSA 00yUYarOIIMXCs BBICTYIIAET
OIHUM W3 ONpeAeNsIonuXx  (pakTopoB BBICOKOTO KadecTBa 0Opa3oBaHUS.
[IpenogaBarens By3a, JAEMOHCTPUPYS BBICOKMM NpodecCHoHATU3M, SPYAUIIUIO,
YETKYIO TPKIAHCKYIO MO3UIINI0, CAMOIUCIUIUINHY, TBOPUESCKUN TOIXO/ B PEIICHUH
npodeccroHaIbHBIX 3ajad, B XojAe¢ 00pa3oBaTEILHOTO IpoIecca CIOCOOCTBYET
dbopMUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipu peanuzanuu JOUCHUIUIMHBI  IIPENoJaBaTeIhb MOXET HCIOJIB30BaTh
CJICTYIOIIHE METOJIbl BOCIIUTATEIIFHON pabOTHI:

- MeToabl (POPMHUPOBAHUS CO3HAHUS JHYHOCTH (Oecena, MUCITYT, BHYIICHHUE,
UHCTPYKTaX, KOHTPOJb, OOBSCHCHHE, IPUMEP, CaMOKOHTPOJIb, pacckas, COBET,
yOeXKICHHUE U AP.);

- METOIbl OpPTaHW3AIMHU JCATCIHPHOCTH W (OPMHPOBAHMS OIBITA IOBEICHHS
(3amaHue, OOIICCTBEHHOEC MHEHHE, IIeJarorudeckoe TpeboBaHUE, IOPYUYCHHE,
MpUYyYEHUE, CO3/IaHNE BOCIIMTHIBAIOIINX CUTYAIlUi, TPEHUHT, YIIPaXKHEHUE, U AP.);

- METOJbl MOTHBALUM JCATEILHOCTH WM TOBEICHHS (0J00pCHHE, MOOIIPEHUE
COIIMAJIbHOM AaKTUBHOCTU, TIOPHUIIAHME, CO3JlaHME CHUTyalluid Yycrexa, CO3/1aHue
CUTYalM# 1151 SMOLIMOHAILHO-HPABCTBEHHBIX TIEPEKUBAHUM, COPEBHOBAHUE U JP.)

I[Ipy peanuzamuu  JUCHUIUIMHBI  TIperojaBaTelb  JOMKEH  YYHUTHIBATH
CJIEYIOIINE HAMIPABJICHUS BOCIIUTATEILHON JIEITEILHOCTH

I'pasicoancroe u nampuomuueckoe 60Chumanue:

- opMupoBaHHE y OOYYAIOIMIUXCS IIEIOCTHOTO MHMPOBO33PEHHS, POCCUHUCKOM
WJICHTUYHOCTH, YBAKEHHS K CBOEH ceMbe, OOIIECTBY, TOCYIapCTBY, IPUHATHIM B CEMbE U
00I11eCTBE TYXOBHO-HPABCTBEHHBIM U COIIMOKYJIBTYPHBIM IIEHHOCTSIM, K HAITMOHATILHOMY,
KyJIbTYPHOMY M HCTOPUYECKOMY Hacieauio, (GOpMHUpPOBAHHE CTPEMIICHHUS K €ro
COXPAHEHHIO M PA3BUTHIO;



- popmupoBaHUe Yy 00YJarOIIUXCSl aKTUBHOW TPAXKIAHCKON MO3UITMHN, OCHOBAHHOM
Ha TPAJULMOHHBIX KYJIbTYPHBIX, TYXOBHBIX M HPABCTBEHHBIX LEHHOCTSAX POCCHICKOTO
oOmiecTBa, /s TOBBIIEHHUS CHOCOOHOCTH OTBETCTBEHHO PEANTHU30BbIBATH CBOU
KOHCTUTYLIMOHHBIE [TPaBa U 00s3aHHOCTH;

- pa3BUTHE MPABOBOM M MOJUTUYECKON KYJIbTYpbl 00yYaIOLIUXCs, pACIIUPEHHE
KOHCTPYKTHUBHOTO Y4YacTHSl B IPUHATHM PELICHUW, 3aTParMBarollMX HMX IpaBa H
MHTEPECHI, B TOM YHCJI€ B PA3IMYHBIX (DOpMax caMOOpraHU3alMK, CAaMOYIPABICHUS,
0OIIECTBCHHO-3HAYNMOM JICTCIIbHOCTH;

- popMupoBaHHE€ MOTHUBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH, MO3BOJISIFOIIUX ~ NPOTHUBOCTOSITH  DKCTPEMHU3MY, KceHohoouu,
JUCKPUMHUHALMA IO COLMAJIbHBIM, PpEJIUTHO3HBIM, pPACOBBIM, HAIMOHAJIBHBIM
NpU3HAKaM, MEXITHUYECKOM M MEXKKOH(ECCHOHAIbHOM HETEPIUMOCTH, IPYTUM
HETaTUBHBIM COLIMATIBHBIM SIBIICHUSIM.

Llyxoerno-HpascmeenHoe gocnumanue:

- BOCIIUTAHUE YYBCTBA JIOCTOMHCTBA, YECTU M YECTHOCTH, COBECTIMBOCTH,
YBAXKEHUS K POJIUTEIISAM, YUUTEISAM, JIFOJISIM CTapIIEro MOKOJIEHUS;

- popMupoBaHMEe TPHUHIMIOB KOJUIGKTUBU3MA U  COJUAAPHOCTH, JyXa
MUJIOCEPAUS U COCTpaJaHMs, MPUBBIYKKA 3a00TUTHCS O JIOASX, HAaXOIAIIUXCS B
TPYAHOM KU3HEHHOU CUTYyallNH;

- popMupoBaHHE COMUIAPHOCTA M YYBCTBA COLIMAIBLHON OTBETCTBEHHOCTH I10
OTHOILEHUIO K JIFOJSM C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMU 3J10POBbs, IPEOIOJICHUE
NICUXOJOTHYECKUX OapbepoB IO OTHOUIEHUIO K JIOAIM C OrpaHUYEHHBIMU
BO3MOXHOCTSIMU,;

- popMupoBaHUE SMOIMOHAIBLHO HACHIIIEHHOTO W JYXOBHO BO3BBIIICHHOTO
OTHOIIEHUSI K MUPY, CIIOCOOHOCTH M YMEHUS IMepeaaBaTh APYIHMM CBOM ACTETUYECKHUNA
OIIBIT.

Kynomypno-npoceemumenvckoe eocnumanue:

- popmMupoBaHKE CTETUYECKON KapTUHBI MHUPA;

- hopMupoBaHHE YBaKEHUS K KYJIBTYPHBIM IICHHOCTSIM POJTHOTO TOpOAa, Kpas,
CTpaHBbI;

- IOBBIIICHNUE TTO3HABATEIILHON aKTHBHOCTH O0YyYaIOIIUXCSI.

Hayuno-obpaszosamenvhoe socnumanue:

- hopmupoBanue y 00y4aronmxcsi HAy94HOTO MUPOBO33PEHHS;

- popmMupoBaHre yMeHHUs MOTy4YaTh 3HAHUS,

- popMupoBaHHEe HABBIKOB aHAIW3a W CHHTE3a MHGOPMAIMHM, B TOM YHUCIE B
podecCHOHATBLHON 00JIaCTH.
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OneHoYHBIE MaTepHaibl MO AUCHUIUIMHE, NMPEIHA3HAYCHHBI JI1 OLCHUBAHUS
pe3yAbTaTOB O0YyUEHHS HA COOTBETCTBHE UHAMKATOPAM JOCTHXKEHUS KOMIIETEHIIUM.

OueHuBaHuE pe3yJbTaTOB OOYYEHUS MO JUCHUUIUIMHE OCYIIECTBISIETCS B
pamkax Tekymiero koHTpoJisa (TK) u nmpoMexxyTodHOM aTTecTaluu, MPOBOJUMBIX IO
6abHO-peiiTunroBoit cucreme (bPC).

1.TexHosioruyeckasi Kapra

Cemectp 1
PeiiTuHroBsie nokasarenu
o)
. Bl s | Bled Elag | @
25 | EX| £ 3¢ E|ER F B
HaumenoBanue =& 2|/ 5% g2|5% 2/8 | 218
pasacia a B = 2 & = P o g4 g g =
25| =| £z E|5§4 SE|54 E| §3
SRR
& ES| 2|89 &| 893 & °
S ¢ FIE | BlHE =
Paznen 1. «OcHoOBBI TK1 15
KJIACCUYECKOH H 15 | 0-15 30 15-30
PENATHBUCTCKON MeXaHUKH»
Tecr 10
OtyeT no nabopaTopHoit paboTe 5
(OJIP)
Ompoc o pazzenam (TeMam) 0-10
Pedepar (Pdp) 0-5
Paznen 2. «MousiekyasipHas TK2 20 |0-15 20- 90-35
¢pu3uka u TepMOTUHAMHU KA 35
Tect 10
OtyeTt no nabopaTopHOH padoTe 10
(OJIP)
Ompoc o pazaenam (Temam) 0-10
Pedepar (Pdp) 0-5
Pazgen 3. «DiieKTpUUECTBO» TKS 20 |0-15 23%_ 20-35
Kontponbhas padora (KHTP) 10
Otuer no naboparopHoit pabote 10
(OJIP)
Omnpoc no pazzaenam (TeMam) 0-10
Pedepat (Pdp) 0-5
IIpomexyTouHas aTTecTanus oM
0-45
(3x3amen) 1
B nucemenHoit hopme mo 0-45
owteram




Cemectp 2

PeliTUHrOBBIE TTOKA3ATENHN
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Paznen 4. «MarneTusm» TK4 15 | 0-15 ;50_ 15-30
Tecr 10
Otyet no nmabopaTopHO# padoTe 5
(OJIP)
Ompoc 1o pazzenam (TeMam) 0-10
Pedepat (Pdp) 0-5
TK 20-
Pazgen 5. «OnTuka» ° 20 |0-15 3(,)5 20-35
Tect 10
OtyeTt no nmabopaTopHO# padboTe 10
(OJIP)
Ompoc o pazzenam (TeMam) 0-10
Pedepar (Pdp) 0-5
Paznen 6. «DnemMeHThI TK6 20
KBaHTOBOH (hr3uku. OCHOBBI 20 |0-15 35 20-35
ATOMHOM U SIIEPHOUN (UBUKIY
Kontponbshas padora (KHTP) 10
Otyet no nabopaTopHOH padoTe 10
(OJIP)
Omnpoc no pazaenam (Temam) 0-10
Pedepar (Pdp) 0-5
IIpomexyTouHas aTTecTanus oM
0-45
(3x3amen) 2
B =
MUCEMEHHOU (popMe 110 0-45
ouneTam

2. OueHOYHbIE MATEPHAIIHI TEKYIEr0 KOHTPOJISA U MPOMEKYTOUHOM aTTecTaluu
[IIkana olleHKH pe3yJbTaTOB OOYUYEHUS M0 AUCHUILIINHE:

YpoBeHb chOpMUPOBAHHOCTH

3amnanu-
Ko 1 Ko 1 POBAHHbIE HHAWKaTOpa KOMI;IGTCHHHH
o o nxKe o
KOMIIC- HNHAUKAT opa pe3y.1'IBTaTLI BHCQKI/H/I Cpe JTHUN HI/ISKI/II/I
CpcaHLCr o

TEHLHUY | KOMIIETEHLIUHA 00ydeHus 1o
gucouiiiae  |oT 85 mo 100/ ot 70 mo 84 | ot 55 10 69| ot 0 10 54




[Ixana onieHnBanus

HEYI0B-
yAOBIIET-
OTJIIMYHO XOpouro JICTBOpU-
BOPUTCIIBHO
TCIBHO
3a4TEHO HE 3aUTEHO
3HATH:
OCHOBHLIE YpoBeHb VYpoBenp | Munumai | YpPOBEHB
busnaeckue 3HAHHUH B 3HAHHUH B BHO 3HAHUH
ABJICHUS U 06’BeMe, 06’I)eMe, JOITYCTUM HUXKE
3aKOHBI; 0C- COOTBETCT | COOTBETCT BIii MHHHMAJI
HOBHEIE BYIOIIIEM BYIOIIIEM YPOBEHS BHBIX
dusnueckue pe- | MPOTPAMM | MIPOTPAMM | 3papyif, Tpe6913aH
JAWYMHBI U KOH- | © €, IMCCT uMeeT i,
CTAHTHI, HX MTOJITOTOBK MECTO MECTO HAMEIOT
onpenenenne u | 6663 HGCKOJg)KO MHOTO MC%TO
00K HErpyOBIX rpyObI
eIMHUIIBI u3Me- | OO0 crpy! HerpyObIX PYyOBIC
CHHS; omuboK OIIMOKH
p ; OImnOOK
YMETh:
ITponemon | Ilponemon | Ilpogemon | Ilpnu
CTPHUPOBAH | CTPUPOBAH | CTPHPOBAH | PEIICHUN
BI BCE BI BCE Bl CTaHIapT
OCHOBHBIE | OCHOBHBIE | OCHOBHBIE€ | HBIX
YMEHHS, YMEHHSI, YMEHHS, 3a/1a4 He
pelIeHbI pelIeHbI pelIeHbI MIPOJCMOH
BCC BCE THIIOBBIC CTPUpPOBA
OCHOBHBIC | OCHOBHBIC | 33/1a4H C HEBI
MPUMEHATDH (pu-
KO 3a/1a49H, 3a/1a9H C HErpyOBbIM | OCHOBHBIE
BBITIOJTHEH | HETPYOBIM | H YMECHHS,
MaTeMaTHYeCKU
i anmapar aou | P BSE u OIIMOKAMH | HMEIOT
OINK-1 OIIK-1.2 p p 3aJaHusd B | omIMOKaMu | , MECTO
pelieHny 3a1a4y
ITOJTHOM : BBINIOJIHEH | IpyObIe
npodeCCHOHAIb
Hoil o0BeMe BBITIOJIHEH | BI BCE OIINOKH
bl BCE 3aaHus,
JIeATEIIbHOCTH
3aJaHUS B | HO HE B
ITOJTHOM ITOJTHOM
o0BeMe, o0Beme
HO
HEKOTOPBI
ec
HeJIoYeTa
MH
BJIAJICTh:
METOaMHU ITponemon | Ilpone- HNmeercs | He npo-
aHalm3a u CTPUPOBAH | MOHCTPU- | MUHHU- JIEMOH-
MOIeTTUpOBa- bl HABBIKA | POBAHbI MaJbHBIA | cTpup
HUS, npu 0a3oBbIC Habop OBaHbI 6a-
TEOPETUYECKOTO | PEIICHUH | HAaBBIKU HaBBIKOB 30BEIE
u HECTaHJAp | IPH JUIST HABEIK
OKCIIEPUMEHTAN | THBIX PEIICHHN | PEWEHUS | 1y,
BHOT'O 3a7a4, CTaHJApTH | CTaHAAPTH pemeHHm
HCCIICIOBAHUS BBINIOJIHE- | BIX 33J1a4, | bIX 3ajad4, e —
IpH PEIICHUN HUU (QU3M- | BBITIOJNIHE- | BBIMIOJIHE- HEIX
3az1a4 YECKUX HUM QU3u- | HUS PU3H- sanas
npodeccuoHanp | 9KCIepu- | YECKUX YECKHX Aad,




HOU MEHTOB, JKCIIEpU- | DKCHEPU- | BBITIOJIHE-
JESITENIBHOCTH 00paboT- | MEHTOB, MEHTOB, HuUs Qu-
KU U 00paboT- | 00paboT- | 3pyeckux
UHTEP- KU U KU U SKCIIePH-
npeTanuyu | UHTEp- UHTEP- MEHTOB,
HX PE3yJib- | IPETALMU | MPETAUUHI | oGnaGoT-
TaTOB 0€3 | UX PE3YJIb- | UX PE3YIb- | ror 1ty
OmMOOK U | TaTOB C TaTOB C Teprpera-
HE/I0OYETOB | HEKOTOPHI | HEKOTOPHI
IIUU UX
MU MU
pe3yibTa-
HeJoYeTa | HeJoyeTa
TOB,
MHU. MU
UMEIOT
MECTO
rpyOsbie
OIIHOKH.

OrneHKa «OTJIMYHO» BBICTABISICTCS 3@ BBIMOJIHCHUE KOHMPOJIbHLIX pabom u
mecmoeBuvlx 3a0anull 8 cemecmpe 6e3 ouuboK U Hedouemos, 21yO0Koe NOHUMAaHue U
VYMeHUue NPUMeHAMb Quauyeckue 3aKoHvl OISl peuleHus 3a0ay meopemuyeckoeo,
IKCNEPUMEHMAIbHO20 U NPUKIAOHO20 Xapakmepd, NOaHble U CoOepicameibHbvle
omeemvl Ha BONPOCHL burema (meopemuueckoe U npaKmuieckoe 3a0anue),

OlleHKa «XOpPOI0» BBICTABIISIETCS 32 BBITIOJHEHUE KOHMPOJIbHBIX pabom u
MmecmoBvlX 3a0aHUll 8 cemecmpe ¢ MUHUMATbHLIMU OUWUOKAMU U HedoYemamu,
NOHUMAHUe U YMeHUe NPUMEHAMb @Quauieckue 3aKOHbl Ol peuleHus 3a0ay
meopemu4ecko2o, IKCNePUMEHMAIbHO20 U NPUKIAOHO20 Xapakmepa, 00CMAamoyHO
NOJNHble U codepicamenbHble OMmeemvl HA 8ONPOCLL buiema (meopemuveckoe Uiu
npakmuieckoe 3a0anue);

OleHKa  «yJOBJIETBOPUTEIbHO BBICTaABIISIETCS 3a  BBIINOJHEHHE
KOHMPOTILHLIX pAOOmM U MecmosblxX 3a0aHull 8 cemecmpe ¢ DOIbUUM KOAUUECTNEOM
OMWUDOK U HeOouemos, MUHUMALbHbIUL HAOOP HABLIKO8 BbINOJHEHUS QU3UYECKUX
IKCNepUMenmos, 0opabomKu u UHMepnpemayuul ux pe3yivmanmos.

OlieHKa «HEY0BJIETBOPUTEIbHO» BBICTABISIETCS 3a Claboe U HenoaHoe
BBITIOJTHCHUE KOHMPOJIbHLIX pabom 6 cemecmpe U Omcymcmeue MUHUMATbHBIX
HABLIKOB BLINOJHEHUS (PUBUUECKUX IKCNEPUMEHMO08, 00pabomKu u uHmepnpemayuu

UX pe3yibmamos.

3. IlepeyeHb O1LIEHOYHBIX CPEICTB
Kparkas xapakTepucTHUKa OLIEHOYHBIX CPEJCTB, MCIOJIb3yEMbIX MPHU TEKYIIEM
KOHTpOJIE YCIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTaluh OOydYarolmerocs 1Mo

JOUCILUILIUHE
HanmenoBanue
OmucaHue OLlEHOYHOI'0
OILIEHOYHOTO Kpartkas xapakrepuctrka OlIECHOYHOTO CPeJICTBA cpencTBa
CpeACTBA Y
KonrtponbHas CpencTBo NMpOBEPKH YMEHUW MPHUMEHSTH MOJTYyYEHHBIE Komruiekt




pabota (KutP) 3HaHUS Ui PELICHHs 3aJay ONPEACIICHHOTO THUIIA I10 KOHTPOJIBHBIX

TEME UJIH pa3AeiLy 3aJlaHuii o Guseram

Cucrema

Tect (Tecr) MO3BOJIAIONIAs aBTOMAaTU3HPOBATH poLeaypy
M3MEpEHUs YPOBHSI 3HAaHUN U yMeHUM oOyyaronierocs

CTaHIapTU3UPOBAHHBIX 3aJJaHuH, KOMILICKT TeCTOBAIX

3aJlaHui

Ilepeuens 3a1annii U
BOIIPOCOB JIJIst

Otuer no BremonHenne — nmabopatopHOit  paboTel,  00paboTka
nabopaTopHOi pe3ynbTaToB  dKcnepuMeHta. OdopmieHHe —OTdYeTa, SATHHTET .
pabote (OJIP) 3alIUTa Pe3yJIbTaTOB J1a00paTOPHOI PabOTHI IO OTYETY A1aGoparopHoi
paboThl, IEpeUeHb
TpeOOBaHUH K OTUETY
Omnpoc no 3HaHUE OCHOBHBIX NOHITUH Ilepeuenn
pasnenam TeMBbl/pa3iena/ AuCIUTUTIHBI ompeneneHui
(Temam) OCHOBHBIX MTOHATHI
TEMBI/ TUCIATUTAHBI
[Iponykr  camocrosATenbHOH  pabOTBI  CTYyJEHTAa,
MPEACTABISIONIMNA  COO0M  KpaTKoe HU3JIOKEHHE B
Pedepar (Pdp) MMCBMEHHOM  BHUJE  TOJY4YeHHBIX  pe3yibTaToB | Temsl pedepaTos

TEOPETUYECKOr0 aHalu3a OIPEIEICHHON HaydHOU
(yuebHO-HCCIIeIOBATEIHCKOMN ) TEMBI

COCTOAT

OHGHOLIHBIG MaT€puaibl, BBIHCCCHHBIC Ha JK3aMCH, HepequL

nus3 9K3aMCHAIIMOHHBIX OunIeToB C | TCOPETHUICCKUX

OK3aMeH TCOPETUIYCCKUMHA BoIIpocaMu u 3aaHusIMU | BOIIPOCOB U

YMEHHIA.

IMPAKTUYCCKOT'0 XapaKTepa AJId MPOBEPKU MPAKTUUCCKUX | KOMIIJIICKT TUIIOBBIX

3a1ay

4. TlepeyeHb KOHTPOJBbHBLIX 3aJaHMii WM HHbIe MaTepPHAJbI,
Heo0XoauMble [JIsl OLeHKH 3HAHWil, YMEHMH M HABBIKOB, XapaKTepU3YIOIIUX
Tanbl GopMHUPOBAHUA KOMIETEHUMIA B Mpolecce OCBOCHUS TUCHUNIUHBI
[Iposepsemas komnetenius: [Iposepsiemas kommnerenius: OIMK-1, OTTK-1.2

Ilpumep 3a0anus

Has tekymero kourposas TK1:

TecT

Bonpoc

BapuaHm bl omeema

IIpu abGcoJitoTHO HEyHpyrom
yJape BBINOJIHAETCS:

TOJIBKO 3dKOH COXPaHCHUA UMITYJIECA

TOJIBKO 3aKOH COXPAaHCHHA IMOJTHOM MEXaHHYeCKOM OHCPI'Un

TOJIBKO 3dKOH COXPAaHCHHUA MOMCHTA NUMITYJIbCA

N 3aKOH COXPAHCHUS HMITYJIbCA, U 3aKOH COXPAaHCHUIA MOJTHOM
MEXaHUYeCKOM OHCPTUn

Cuna, JneifctByromas  Ha
TeNo, He coBepuIaeT padoTy,
€CIIN:

CHJIia MapaJljicJIbHAa HAIIPABJICHUIO ICPCMCIICHU A

CHJIa aHTUIIapaJJICJIbHA HAIIPABJICHUIO IICPECMCIICHUS

TCJIO IIOKOUTCA

CWJIa HampaBjieHa TMOJ TYNbIM YIJIOM K  HalpaBJICHUIO
nepeMenieHus

Pannyc-Bekrop,
IIPOBECHHBIN U3 HaYaJla
KOOPAMHAT B JAHHYIO TOUYKY
II03BOJISIECT ONPEIEIUTh

MECTOHAXOXACHHE TaHHOM TOUKHU

MOJIOKEHHE JAaHHON TOYKU

PaanyC KpUBU3HBI TPACKTOPHUU ABHUIKCHUSA TOYKU

BCKTOPHYIO CYMMY CUJI, TPUJIOKCHHBIX K JaHHOM TOYKe




OTt4er mo s1adboparopHoii padore (OJIP)

VYkazanus o opopMIIeHHUIO OTYETA K JabopaTopHO padoTe.

Otuer odopmiseTcss KaXIAbIM CTYACHTOM HWHIANBUAYATbHO H JOJDKEH
coliepKaTh: HOMEp U Ha3BaHWE padOThl, LIeJdb padOThI, 1aTy BHINOJHEHHUS, KPAaTKOE
ONHCAHUE TEOPUM  HU3y4aeMOTO0  BOMPOCA, OCHOBHBIE  XapaKTEPUCTUKH
M3MEPUTENbHBIX MPUOOPOB, 3aMUCH PE3YJIBTATOB MPSIMBIX W3MEPEHUN U pacyeToB
KOCBEHHBIX H3MEpPEHUI, OQOpPMIICHHbIE B BHUAE TAaOMHUIIBI, TpaQHUKH MOTy4dEHHBIX
3aBUCUMOCTEH (ecnmu  TpeOYyrOTCs), 3amucCh  BBIYUCICHUN, MNPUBOIAIIUX K
OKOHYATENFHOMY pe3ylbTaTy, pacueT OIMMNOOK H3MEpPeHHH W OKOHYATEIHHBIN
pe3ynbTaT ¢ YKa3aHHeM OIIMOKUA W3MEPEHHUS, BBIBOIBI.

Bce rpaduku momkHBI OBITH BBITIOJHEHBI Ha MHJUTMMETPOBOH Oymare. [lpu
pacuerax He0OX0IUMO HCIONIb30BaTh eAMHUIIBI crcTeMbl CH.

K xaxpgoii naboparopHoil paboTe COAEPKUTCA MEPEeYeHb BOIMPOCOB JJI 3ALIUTHI
1ab0paTopHOM pabOTHI.

Ipumep: JlaGoparopnas padora MU3MEPEHUME YCKOPEHHSA CBOBOJJHOI'O
MAJEHNA C IIOMOLIBIO MATEMATHUYECKOI'O MAATHUKA
KoHTposbHBIE BONIPOCHI:

1. KakoB BuJ 3aKOHAa TapMOHMYECKHUX KOJeOaHUi MasiTHUKA?

2. YUrto Takoe koneGanus? cBOOOAHBIE KONeOaHUS? TapMOHMYECKHE KoJieOaHus?
NEPHOAUYECKUE TIPOLIECCHI?

3. [aiite ompeneneHus aMIUIMTYAbI, (a3bl, MEpUOJa, YACTOThl, IUKIMYECKOMN
4acTOTHI KOJICOaHMUSI.

4. BoeiBegute (opmynbl Asisi NMEPUOAOB KOieOaHUM NPYKUHHOTO, (PU3UUYECKOTO U
MaTEMaTUYECKOT0 MasiTHUKOB.

5. Kak 3aBucuT BenuurHa g OT reorpadudecKoi upoTh?

6. [lpuBenuTe npuMepbl NPAKTUYECKOTO UCTIONb30BaHUS KOJIeOaHUN MasiTHUKA.

Onpoc o pasgenam (Temam):

AOGCOTIOTHO TBEP0E TEIIO;

CkopocTts (muddepennuanbaas Gopma);

Yckopenue (muddepeHmnuanbaas hopma);

TanrennuanbHOE M HOPMATBHOE YCKOPEHUS ((hOpMYyIIbI);

Bropoii 3akon HeiotoHa (onpenenenue u hopmyna);

Nmmynbe (onpenenenue u Gopmyna);

PaGota (onpenenenue u hopmyna);

3aKOH COXPaHEHUS MOJHOW MEXaHNUYECKOH dHEeprun (omnpeaesieHrue U popmyIa);
3aKOH COXpaHEHUS MOMEHTa UMITyJIbca (ornpeneicHue u GopMyia);

10 Teopema llTelinepa.

©CoNoOOR~WNE

Pedepar (Pdp)
Tembl pedepaTos:

1. IBmxeHue, kak (hopMma CylieCTBOBaHUS MaTEpPUH;



. 3aKOHBI KHHEMATUKHU MEXaHUYECKOTO ABUKEHUS U CBSA3b MEXIY HUMU;

. [elicTBue cui B 3eMHBIX YCIOBUSAX;

. Mexannueckoe TBUKEHHE B HEMHEPLUAJIBHBIX CUCTEMAX OTCUETA,;

. Tpenue. I1onp3a 1 Bpex 1IsI MEXaHUUYECKOTO IBUKEHMUS;

. 3aKOHBI cOXpaHeHUd - QyHAaMEHTAIbHbIEC 3aKOHBI TPUPOIBI;

. DHeprus — eIMHasi Mepa pa3IudHbIX (POpPM ABMKEHUS U B3AUMOJEHCTBUSA
MaTEepHH;

8. BosHOBBIE TTPOLIECCHI B IPUPOJIE U TEXHUKE;

9. [IBuxeHue Tell B pealbHbIX Cpeaax;

10. O6 ucropuu pazsutus « Teopun OTHOCUTEITLHOCTH.

NN Dbk

Ilpumep 3a0anus

Jis rekymero koutpoas TK2:

Tect
Bonpoc Bapuanmur omeema
[IepBoe Hayano | Q=AU+A
TePMOJUHAMUKH st | Q=0
MU30TEPMHUUECKOTO mporecca | Q=AU
MMeEEeT BUJIL: Q=A
[Ipu TETUIONPOBOIHOCTH | IEPEHOCA UMITYJIbCA U3 CII0S B CJION
MIPOUCXOIAT MPOLECCHI: NepeHoca BHYTpEHHEN SHepruu B GopMe TEeTIOThI

BBIPAaBHUBAHMSI CKOPOCTEN OIM3IEKAIINX CIOEB
CaMOTIPOU3BOJIBHOTO BBIPABHUBAHUSl KOHLIEHTpAaLUA B CMecH
ra3oB WK IUIOTHOCTEN B XUMUYECKH YHCTBIX ra3ax

Huxn Kapro — oOpaTumsrit JBYX U30XOP M IBYX HM300ap
KpPYroBOH Iporiecc, JIBYX M30TEPM U JIBYX aiuadaT
COCTOSIIIHH U3: JIBYX MU30TEPM U JIBYX U30X0P
JIBYX MU30TEPM U JIBYX M300ap

OTtuer no 1adopatopHoii padore (OJIP)

VYkazanus o opopMIICHHIO OTYETa K Ja00opaTopHOM paboTe.

Otuer odopmiseTcs KaXKIbIM CTYACHTOM WHAWUBUIYAIbHO U JOJDKEH
coliepKaTh: HOMEp M Ha3BaHWE PadOTHI, 11eJb Pa0OTHI, ATy BHITIOJHEHUS, KPaTKOE
OnHUCcaHue TEOPUM  HM3y4aeMOI0  BOIPOCA, OCHOBHBIE  XapaKTEPUCTUKHU
M3MEPUTENBHBIX MPUOOPOB, 3alUCU PE3YJIbTATOB MPAMBIX U3MEPEHUN U PacuETOB
KOCBEHHBIX HW3MEpPCHHH, OPOPMIICHHBIE B BUJIE TAaOMUIBI, TpaUKU MOTYyUYCHHBIX
3aBUCUMOCTEH (ecnmu  TpeOyroTCs), 3amucCh  BBIYUCICHUW, MNPUBOJAIIUX K
OKOHYATEITLHOMY pe3yJbTaTy, pacueT OIMHMOOK W3MEPEHUH W OKOHYATEIbHBIN
pe3yabTaT C yKa3aHUEM OLIUOKU U3MEPEHUS, BHIBOJIbI.

Bce rpadguku qoiKHBI OBITH BBIMIOJIHEHBI HAa MWUIMMETpoBod Oymare. [lpu
pacdeTrax He0OXOIMMO UCIOJIB30BaTh eAMHUIIBI cucTeMbl CH.

K kaxnoit nmaGopatopHoi paboTe COAEPKUTCS IMEPEUYEHb BOIMPOCOB ISl 3AIUTHI
1abopaTopHOl pabOTHI.



Ipumep: Jlabopatopuas padora OIIPEJIEJIEHUE OTHOIIEHUN MOJISIPHBIX
TEIDIOEMKOCTEH 'A3A METOZAOM AIIMABATUYECKOI'O
PACIIMPEHUA

KoHTpoJibHBIE BONIPOCHI:

1) Kakue Buapl TemmoemMkocteld Bam n3BecTHbI?

2) Ot uero 3aBUCHT Teru10eMKOCTb ra3zoB? Ilouemy Cp, > C,?

3) KakoB ¢u3nueckuii cMbICI yHUBEPCAIbHOM Tra30Boi mocTostHHOM R?

4) O0BsCHUTE U3BMEHEHHE TEMIIEPATYPhl I'a3a B MPOLIECCE ONBITA.

5) OOwscHuTe, moyemy aauadara NpU pACIIMPEHUM Tra3a CHaJaeT Kpyye, 4YeMm
U30TEpMA.

6) Uto Ha3bpIBaeTCs YHUCIOM CTereHed cBoOoapl? Kak 3aBHUCAT OT yuMclia CTEIEHEH
cBoboasl Cy u Cp? 3Has y (M3 ombITa), paccuuTalTe YHUCIO CTENeHeld CBOOOABI
MOJIEKYJIbI BO3/1yXa.

Omnpoc no pasaenam (remam):

YpaBHEHHE COCTOSTHUS UJIealIbHOTO ras3a (ypaBHeHHe MeHeneeBa-KnamneiipoHna);
3akoH ABOrajpo;

OCHOBHOE ypaBHEHHE MOJICKYJIIPHO-KUHETUUECKON TEOPHH;

Cpennsiga kBaapaTudHas CKOPOCTb;

BuyTpenHsis sHeprus AJisi TpoOU3BOJILHON Macchl M rasa;

[Tomnas pabota A, coBepiiaemasi ra3oM;

TemnoeMKOCTB,

ITepBoe HaYaIO TEPMOAUHAMUKH;

Pabora B n30TepMHYECKOM IpoIiecce;

10 VYpaBuenue [lyaccona.

CoNoR~LNE

Pedepar (Pdp)
Tembl pedepaTos:

. CTpoeHue BenecTBa ¢ TOYKU 3PEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH;

. Juddy3ronHbIe MPOIECCHI B )KUBOW U HEKUBOU MPUPOJIE;

. TermmooOMeH B )KMBOW U HEKHBOM TIPUPO/IC;

. [Ipupona kanmuIApHBIX sBICHUN. KanuspHble ABIEHUS B )KUBOM U HEKUBOU
IPUPO/IE;

. 3aKOHBI TEPMOJAMHAMUKH U UX POJIb B PACCMOTPEHUN PABHOBECHBIX MPOLECCOB;

. Kpucrann, kak gopma cyiecTBOBaHUSI MaTEPUH;

. Cuibl B MEXaHHKE U MOJISKYJISIPHOU (PU3HKeE;

. DHTpOMNHUs, KaK QYHKIUS COCTOSIHUS CUCTEMBI;

. Teopema bonpiiMana 0 paBHOMEPHOM paclpeeICHUH SHEPTUU IO CTENEHIM
CBOOO/IBI;

10. Knaccuaeckas cratuctuka boisMana;

AW N
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IIpumep 3a0anus

Juis rekymero koutpoas TK3:
KonTpoabnas padora (KHTP)
Tunosele 3a1aun 1J1s1 KOHTPOJIBHOU paOOTHI

buner 1
1. JIse rupu ¢ MaccaMu 2 KI' U 3 KI' CO€JJMHEHbI HUTHIO U MEPEKUHYTHI Yepe3 OJIOK.

HaiiT yckopeHue, ¢ KOTOPBIM JIBIXKYTCS TUPH M CHITY HATSDKCHUS HUTH. TpeHHeM
U Maccoy 010ka mpeHeopeyb.

. UneanvHas TeruoBast mamuHa KapHo coBepiaer 3a oauH Uk pabory 4 = 2,94

k/[>k u oTmaer 3a MUK XOJOAWIBHUKY KoJudecTBO TeroTel Q2 = 13,4 xJ[x.
Haiitn K.11.1. MamuHEL.

. Pacctostnue mexay 3apsgamu +8 HKn u -6 HKnm paBHo 40 cm. Beruucnuth

HAIpPSDKEHHOCTh W TOTEHIMAN TOJii B TOYKE, JIEXKAIIeW MMocepeluHe MEXIy
3apsiIamMu.

. JIBa 3apana mo = 10° Kn kaxnaelii Haxonarca Ha paccrossHuM 50 cM JIpyr oOT

npyra. Kakyro paboTy HY)KHO COBEPIINUTh, YTOOBI COJTU3UTH UX IO PACCTOSHUS 5
cMm?

. Konnencatop emkocteto 2 MK® 3apspkeH 1o Hanpspkenus 20 B. Kakoit 3apsn

OyzeT Ha O0KJIaJKax 3TOro KOHJAEHCATOPa, €CIU K HEMY MOJIKIIOUUTD MapajuieIbHO
JIpyro KOHAEHCATOpP €MKOCThi0 8 MK®D, 3apspKeHHBIM 10 HampsbkeHus 32 B.
CoenuHeHbl 00KIaIKU KOHACHCATOPOB, UMEIOIINE Pa3HOUMEHHbBIE 3aPsi/IbI.

buner 2

1.

2.

[lap maccoit 1,5 kr kaTuTCsA 0€3 CKOJBKEHHUS MO0 TOPU30HTAIBHON IUIOCKOCTH CO
CKOPOCTBIO 5 M/c OnpeAenuTh KHHETHYECKYIO YHEPTHUIO IIapa.

Omnpenenure Harboyiee BEPOSATHYIO CKOPOCTh MOJICKYJI Ta3a, IMIIOTHOCTh KOTOPOTO
npu pasnenuu P = 40 kIla cocraBut 0,35 kr/m>,

. IBa mapuka ¢ maccamu m = 0,1 r KaXablii MOJABEIICHBI B OJTHOM TOYKE HAa HUTIX

nuHoi 20 oM kaxaast. [ToayduB olMHAKOBBIN 3apsijl, IAPUKU PA30ILUIKCh TAK, YTO
HUTH 00pa3oBanu yroi 60°. HaiiTu 3apsj KaxmIoro mapuka.

. Ilapuk maccoii 40 wmr, 3apsoxeHHBIH 10 3apsga =10° Kn apmxercs co

ckopocthio 0,1 m/c. Ha kakoe paccTosiHME MOXET TPHUOIM3UTHCS IIApUK K
T0JI0KUTEILHOMY TOYeUHOMY 3apsmy 01 = 2 -107° Kn?

. Kongencatop emkocteio (i 3apsokeH g0 Hampspkenuss U;= 100 B. Tlpu

napajuieIbHOM MOAKIIOUEHUH 3TOr0 KOHJEHcAaTtopa K He3apsikeHHOMY ¢ Co =15
MK®, BoJIbTMETp Mokazain oouiee Hanpsixenue U = 20 B. Haiitu Ci.

buner 3

1.

2.

Kakoe paBimeHuwe co3mgaeTr KOMIIpeCCOp B KPACKOMYJIBTE, €CIHA CTPYs KUIAKOU
KpAcKM BBITEKAET U3 HEro co ckopocThbio 20 M/c. ITnotHocTh Kpacku 800 kr/m3,
Macca m = 10 r kucimopoaa HarpeBaerca oT Temnepatypsl T1 = 323 K no
temmepatypsl T2 =423 K. Haiitn u3menenue sHTpormu AS, ecnu HarpeBaHUe
MIPOUCXOJUT H300apUUYECKHU.



3. Paccrosinue mexnay 3apspamu (1= 180 vKn u q2=720 aKn paBao 60 cm
OnpenenuTs TOYKY Ha NPSIMOM, MPOXOASLIEH 4epe3 3apsibl, B KOTOPOU HYKHO
MIOMECTHUTh TPETUH 3aps]l, YTOOBI BCSI CUCTEMA HAXOAUJIACh B PABHOBECHUU.

4, HaiiTi SHEPrHIO CHCTEMBI TpEX OJMHAKOBBHIX TOYEYHBIX 3apsamoB mo q = 10° Ku,
PACIIOJIOKEHHBIX B BEPIIMHAX PABHOCTOPOHHETO TPEYTOJIbHUKA CO CTOPOHOM 3 CM.

5. Ilromans MmIacTUH IIOCKOrO BO3AYLIHOTO KOHaeHcaTopa 1,1 cM? , 3a30p Mexmy
HUMH 3 MM. OHeprus 3apsbkeHHoro konaeHcaropa | mx/lx. [lo kakxoro
HaIPSKEHUS 3apsKEH KOHIEHCATOp?

OTt4et mo saboparopHoii padore (OJIP)

VYkazanus mo opopMIIeHHUIO OTUETa K JabopaTopHO padoTe.

Otyer odopmisSIETCS KaXIbIM CTYJACHTOM HWHAWUBUIYAJbHO U  JIOJKEH
COJIepKaTh:
HOMEp U Ha3BaHWE PaOOTHI, 11eJIb PabOTHI, JAaTy BBHIMOJHEHUS, KPAaTKOE OMHCAHUE
TEOPUH HM3Yy4aeMOTO BOIPOCA, OCHOBHBIE XapPaKTCPUCTUKU H3MEPUTEIbHBIX
npuOOpOB, 3alUCH PE3YIbTATOB TMPSAMBIX HU3MEPEHUH W PacYETOB KOCBEHHBIX
u3MepeHui, opopMIIeHHbIE B BUJIC TAOIHIIBI, TPapUKH MOJYyUYEHHBIX 3aBUCUMOCTEH
(ecmm  TpeOyrOTCSA), 3aMUCh BBIYUCICHUN, NPUBOAAIIMX K OKOHUYATEIHHOMY
pe3yabTaTy, pacyeT omMuOOK U3MEPEHUN U OKOHYATENIBHBIM PE3yNbTaT C YKa3aHUEM
OIIMOKHU U3MEPEHHUS], BBIBOIBI.

Bce rpaduku moimKHBI OBITH BBIMOJIHEHB HA MIULTUMETpoBOM Oymare. [lpu

pacueTrax HeoOXO0IUMO UCIOJIb30BaTh eIUHUIIBI cucTeMbl CH.
K xaxmoii mabopatopHoil paboTe COACPKUTCS IMEpPEeUeHb BOMPOCOB ISl 3aILUTHI
71a00paTOpHOM pabOTHI.
IIpumep: Jlabopatopnas pabora [ PAJIYPOBKA I'AJIbBAHOMETPA
KoHTpoabHbIE BONIPOCHI:
1. Uto o3HavaeT mporpaayupoBaTh mpubdop?
2. Chopmymnupyiite npasmia Kupxroda.
3. Crpenka rampBaHOMETpa CTOMT Ha HYJIEBOM JeleHMM IKaibl, korga R =0.
JlokaxuTe 3T0, MPUMEHUB BTOpoe mpaBuiio Kupxroda.
4. UTo HYXXHO CHIeNaTh, YTOOBl OTKJIOHUTH CTPENIKY TaIbBAHOMETpA J0 MPEAeIbHOTO
3HAYEHUS IIKAJBI, €CITM OHA Ty/la HEe OTKJIOHHWIACH TPH MaKCHMalbHOM 3HaueHuu R?
5. I'me Oynet HaxoaMThCs cTpenka mpubdopa, ecau R1 = Ry =0, a R # 0? Uto moxer
MPOU30UTU C TAJIbBAHOMETPOM B TOM ciyvae, eciau DJIC ucToyHuKa - JOCTATOYHO
OombIas BeuuuHa?

Onpoc mo pasagenam (temam):

1. Ilpomomxure ONpENCIICHHUE: «IJEKTPOCTATUYECKUM MOJIEM
HABBIBACTCS .+« e eete ettt et et et ettt et e et et e et e et et e eaneeeaneee e »;

2. lIpomomxure onpenenenue: «HanpskeHHOCTBIO — AIEKTPUYECKOTO  TOJS
HABBIBACTCS .+« ¢« uvee ettt e et e ettt ettt et e e et e et e et e e et e e ae e ennaeenaes »;

3. Kak HanpaBieH BEKTOp HANPSIKEHHOCTH 3JIEKTPUUYECKOTO MOJIsi?
4. 3axod Kynona (popMysa u BXOASIINE B HEEC BEJIUYHUHBI);
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CBsA3b BEKTOpA HANPSHKEHHOCTU E 3JIEKTPUYECKOTO MOJIA ¢ MOTEHIUAIOM O,
Onektpudeckuid Tok. Cuia U IIIOTHOCTh TOKa;

3akon Oma (Bce BapuUaHThI);

Pabota u MmontHocTh TOKa. 3akoH [xoyns-JleHna;

1-e u 2-e npasuiia Kupxroda s pa3BeTBIECHHBIX LENEH;

Pedepar (Pdp)
Tembl pedepaTos:

o wpbE

o

8.

9.

DIIEKTPUUECKHUE SIBIICHUS B IPUPO/IE;

HcTtouHnky TOKa U raJIbBAHUYECKUE JIEMEHTHI;

Teopust MakcBeria u ee BIUSHUE HAa pa3BUTHE (PUBHKU;

MN3oTponHbie 1 aHU30TPOIIHBIE TUAIEKTPUKU. CErHETORIEKTPUKH;

[IpoBogHuku. fIBIIeHME JJIEKTPOCTATUYECKOM HHAYKIUU. Pacmpenenenue
U30BITOYHOTO 3apsiJia B 3apPsSXKEHHOM MPOBOJHUKE. DKpaHbl. 3a3eMIICHHE;
OCHOBHBIE 3aKOHBI IOCTOSIHHOT'O TOKA;

Tox mpoBoguMocTH B MeTamiaX. OCHOBBI KJIAaCCHUUYECKOW JJIEKTPOHHON TEOpHUH
3JIEKTPONPOBOIMMOCTH METAJIIOB,;

3akon Jxoyns-Jlenna B guddepeHnmansHOl M UHTETpaibHOM (popmax. 3akoH
Bunemana-®panua;

CBepXmpoBOAUMOCTb;

10.DOnexkTpuyeckuil TOK B Tazax. DJEKTPONPOBOJAHOCTh Tra3oB. MoHM3aIUA MOJIEKYT

razoB. HecamocTosTeNIbHBIM Ta30BBIN pa3psan. VﬂapHa;I HOHU3alusg Ta30B.
CaMOCTOSITENIbHBIN Ia30BbIN pas3piad U €0 THUIIBL. Fa30pa3p5mHa51 Iia3ma.

Ilpumep 3a0anus

Has tekymero kourposst TK4:
Tect

Bonpoc Bapuanmer omeema

WHIyKIMOHHBIA TOK — TOK, | BpAllaeTCs B JJIEKTPUYECKOM I10JI€
BO3HUKAIOIIWI B 3aMKHYTOM | HAaXOJHUTCS B MATHUTHOM I10JIC
MIPOBOAAIICM KOHTYpPEC, €CJIH | HAXOJUTCS B ICPEMCHHOM MAarHUTHOM IOJIC

KOHTYD: HaXOAMTCS B DIEKTPUYECKOM I10JI€
MarHuTHbII IOTOK  4Yepe3 | ONPEIEAETCsl TOKaMU, IEPECEKA0IIMMU TOBEPXHOCTD
IIPOU3BOJIBHO 3aMKHYTYIO | OIIPEJEIIAETCS BHYTPEHHUMH KPYTOBBIMH TOKaMU
IIOBEPXHOCTH: ONPEJEIIACTCS BHEIIHUMH TOKaMU

pPaBEH HYIIO
Hamnpasnenue cuisl, [IPaBOTr0 BUHTA
JNEUCTBYIOLIEN HA TOK CO OypaBuMKa

CTOPOHBI MArHUTHOT'O ITOJIA JIEBOM PYKH
HaxXOo4UTCs IO MpaBUILy: HpaBOfI PyKH




OTt4er mo s1adboparopHoii padore (OJIP)

VYkazanus o opopMIieHHIO OTUETa K JabopaTopHO padoTe.

Otuer odopmiseTcss KaXIAbIM CTYACHTOM HWHIANBUAYATbHO H JOJDKEH
coJiepKaTh:
HOMEpP M Ha3BaHUE paboOThI, LIeJb PadOTHI, J1aTy BBHINOJHEHHUS, KPAaTKOE OMHCAHUE
TEOPUU HM3y4aeMOro BOIPOCA, OCHOBHBIE XapaKTEPUCTUKU HU3MEPUTEIbHBIX
npuOOpOB, 3alUCH PE3YyJbTATOB MPAMBIX H3MEPEHUH U PACUETOB KOCBEHHBIX
U3MEpEeHU, opOopMJICHHbIE B BUJE TAOIUIIbI, Tpa(UKU MOTYYEHHBIX 3aBUCHUMOCTEN
(ecnu  TpeOyroTCs), 3amUCh BBIYUCICHHUH, TMPUBOASIIMX K OKOHYATEIbHOMY
pe3ynbTary, pacuer OmHOOK U3MEPEHUN W OKOHYATENIbHBIA PEe3yNbTaT C yKa3aHUEM
OLTUOKHU U3MEPEHUsI, BHIBO/IBI.

Bce rpaduku qomkHBI OBITH BBIMTOJHEHB HAa MWJUTUMETpOBOW Oymare. [Ipum
pacueTrax HeoOX0IUMO UCIOJIb30BaTh eAUHUIIBI cucTeMbl CH.
K xaxpgoii naboparopHoil paboTe COAEPKUTCS MEepeyeHb BOMPOCOB JJIS 3aLIUTHI
71a00paToOpHOU pabOTHI.
Ipumep: JlaGoparopuas paGora OIIPEAEJIEHUE T'OPU3OHTAJIBHOU
COCTABJIIIOIIEM MHJAYKIIMA MATHHUTHOI'O TIOJS 3EMJIM U
[MEPEBOJAHOI'O MHOXWTEJISAA TAHI'EHC-I'AJIbBAHOMETPA

KoHTposbHBIE BONIPOCHI.

1. Yto Takoe MHAYKUIHSI MAarHUTHOTO OIS ?

2. lloueMy MarHWTHasi CTpEJKa OTKJIOHSETCS NPU NPOMYCKAHUU TOKa 4Yepes
KaTYyIIKY?

3. Jlns uero B Hawaie paOOThl HEOOXOJWMO YCTAaHOBUTH KATYyIIKY TaHIEHC-
rajbBaHOMETpPA B INIOCKOCTH MAarHUTHOTO MEpUIMaHa 3eMJin?

4. Kak HampaBJ€HO MarHUTHOE I0JI€ B IEHTPE KPYrOBOTO MPOBOJIHUKA C TOKOM?

5. llouemy HampaBieHHE OTKIOHEHHUS CTPEJIKA MEHSETCd NPU H3MEHEHUHU
ITOJIIPHOCTU TOKA KaTYIIKU?

Onpoc o pasaenam (Temam):

1. Ilo xakomy mpaBWIy HAXOIWUTCS HANpaBICHHWE BEKTOpPa MHAYKIIMM MArHUTHOTO
mmoJisa?

2. Cuna Ammepa. [lo kakomy npaBuTy HaXOAUTCS HAMpaBlIeHUE CUIIBl AMriepa?

3. 3akon bwuo-Camapa-Jlamnaca. CBsi3b HaNpsSKEHHOCTH MAarHUTHOTO TIOJS C
MAarHUTHOW WHIYKIIUEH.

4. Marnuthsiii notok. Teopema ["aycca ajist MArHUTHOTO TOJIS;

5. Cuna Jlopenua. [To kakoMy paBuily HAXOJUTCS HampaBieHue cuibl Jlopenua?

6. 3akoH ’JeKTpOMarHuTHOW MHAYKIUU Dapanes;

7. Camounaykuus. THAYKTUBHOCT®;

8. DHeprust MarHUTHOTO TIOJIS;

9. VYpaBHeHuss MaxkcBemna Jyisi 3JIEKTPOMArHUTHOTO mojs (muddepeHnmnansHas u

UHTErpajibHble ()OPMBI);
10. KonebarensHbiil kKoHTYpP. Dopmyna ToMmcoHa.



Pedepar (Pdp)
Tembl pedepaTos:

1.
2.

10.

YckopuTenu 3apsHKeHHBIX YacTull. MarueTpod. Macc-CrieKTpoCcKoIus;

3aKOH MOJIHOTO TOKA U ero npuMeHenue. Teopema ["aycca 11t MATHUTHOTO TOJIA;
Tumnel MarHeTukoB: Jua- W napa- MarHeTUku. COOTHOIIEHHE MEXIY
MOSIBJICHUSIMU JIMa- U Mapa-MarHUTHBIX CBOMCTB BEILIECTBA;

@®eppomarnetnsM. Touka Kropu. MarautHeii ructepesuc. IIpumMeHeHus
beppoMarHeTUKOB;

KBantoBass mpupoma  ¢eppomarHerusmMa. MexaHW3M  HaMarHUYUBaHUS
(deppomarseTuka,

SIBneHue SJIEKTPOMAarHUTHOW WMHAYKIUH: 3.4.C. MHAYKUMHU. [IpaBuio JleHna.
OCHOBHOI 3aKOH 3JIEKTPOMarHuTHOM MHAYKIUU (3akoH Dapanes-Jlenna.);
Onextpuueckuid  konebOarenbHbli  KOHTYp. CBoOOonHble  KoyieOaHUs B
3JIEKTPUYECKOM KOHTYPE;

IlepeMeHHBIN DSIEKTPUUYECKU TOK. XapaKTEPUCTUKU MEPEMEH-HOTO TOKa.
Mo1HOCTh TOKA;

BonHoBoe ypaBHeHHE 711 DJIEKTPOMArHUTHOM BOJHBL. OO0BEMHAsl IUIOTHOCTH
SHEPTUU AJIEKTPOMArHUTHOTO noJsA. [loTok sneprun. Bexrop [1olHTHHTA;

[Ilkana »MEKTPOMArHUTHBIX BOJIH. Paguo4yacTOTHBIA M ONTHYECKUW JUana3oH
3JIEKTPOMArHUTHBIX BOJIH.

Ilpumep 3a0anus

s tekymero kourposs TKS:

Tect

Bonpoc Bapuanmer omeema

Vron MCXKAY IIIIOCKOCTAMU

MIPOITYCKaHUs IBYX | yBEIMUYHUTCS B 2 pasza

MOJIIPU3aTOPOB  paBeH 45°.
Ecnu yron yBenuuuth B 2
pasa, TO HMHTCHCHBHOCTh
CBETa, IMPOIICAIIEIo Yepes
00a mosspu3aTopa

yMEHbIIUTCS B 4 pa3a
CTaHeT PaBHOM HYIIO
YMEHBILIUTCS B 2 pa3a

Yron manenuss syda Ha | 0,71. (OTBeT yka3aTrh ¢ TOUHOCTBIO JI0 COTHIX)

TpaHUIly JABYX Cpel paBeH
45°,
60°,
OTHOCHUTEINIbHBIM TOKa3aTeNb
MIPEJTOMIICHHUS COCTABIISET

Yyrojg TpenoMIIEeHus -
npu 9TOM

ITpu mepexoie cBera u3 HaIpaBJICHHUE PACIPOCTPAHEHUS
BaKyyMma (BO31lyX) B KaKyro- CKOPOCTBL pacIpoOCTpaHEHHUS

MO0 ONTHYECKU JUIMHA BOJIHBI

IpO3padHyIo cpeny (Bomy, JacTOTa KoJieOaHUH B CBETOBOI BOJTHE

CTEKJIO) OCTaeTcs
HEU3MEHHOM. ..




OTt4er mo s1adboparopHoii padore (OJIP)

VYkazanus o opopMiieHHIO OTUETa K JabopaTopHOi padoTe.

Otuer odopmiseTcs KaXIbIM CTYACHTOM HWHAUBUAYAJIbHO U JOJDKEH
coJiepKaTh:
HOMEpP U Ha3BaHUE palOThHI, LIeJb pabOThl, JATy BBIIOJHEHMS, KPATKOE OINKCAHUE
TEOPUU HM3y4aeMOro BOIPOCAa, OCHOBHBIE XapaKTEPUCTUKU HU3MEPUTEIbHBIX
npuOOpOB, 3alUCH PE3YyJbTATOB MNPAMBIX H3MEPEHUH U PAaCUETOB KOCBEHHBIX
U3MepeHuid, opopMiIeHHbIE B BUE TaOIMIbl, rpadUKHU MOJTYYCHHBIX 3aBUCUMOCTEH
(ecniu  TpeOyroTCs), 3amUCh BBIYUCICHUH, MPUBOASIIUX K OKOHYATEIbHOMY
pe3ynbTary, pacuer OmMMOOK M3MEPEHUN W OKOHYATENIbHBIA PEe3yNbTaT C yKa3aHUEM
OLLIMOKU U3MEPEHMS], BBIBOIBI.

Bce rpaduku noimKHBI OBITH BBIMOJIHEHBI HA MIJLTUMETpoBOM Oymare. [lpu
pacdeTrax HeoOX0IMMO UCIOJIb30BaTh eAMHUIBI cucTeMbl CH.
K kaxmoit maGopatopHoil paboTe COACPKHUTCS IMEepeueHb BOMPOCOB JUIS 3aIllUThI
71a00paTOpHOU pabOTHI.
IMpumep: Jlaboparopnas padora [IPOBEPKA 3AKOHA MAJIFOCA

KoHTposbHBIE BONIPOCHI.

1. Kakoil cBeT Ha3bpIBaETCS IIIOCKOIOISIPU30BAHHBIM ?

2. B 4eM COCTOMUT SIBJICHHE IBOMHOTO JIyYEIIPEIOMIICHUS ?

3. Uro Takoe ontudeckas och? Kakue IIIOCKOCTHM B KpPHUCTaJUIE Ha3bIBAKOTCS
TJIABHBIMU ?

4. ChopmynupyiiTe 3aKOHBI OJISPU3ALUH.

5. Vkaxure ciocoObl NOTYyYEHUsI MOISIPU30BAHHOTO CBETA.

Onpoc o pasaenam (Temam):

EctecTBeHHBIN 1 ONSAPU30BAHHBIN CBET;

3akon Mamtoca. 3akon bproctepa (hopmyibn);

WNuTtepdepenus, yciaopue HHTEp(PEpEHIINOHHBIX MAKCUMYMOB;
Hudpaknus. YciaoBue n1udpakIMOHHBIX MAKCUMYMOB,;

Jucnepcus u ee MposIBIICHUS,;

TemioBoe U3y4yeHUE.

AOGCOIOTHO YEPHOE TEJIO.

3akon Credana-bonbimana.

. 3akoH cMeleHus: Buna.

10. ®oroaddexr. YpaBueHue DifHmITeiHA JuTsl BHENTHETO (hoTodddeKTa.

©CoNoOR~LNE

Pedepar (Pdp)
Tembl pedepaTos:

1. Tlonocsl paBHo#l TonmuHbl. Konbia Hetotona. Ilpumenenne nnrepdepenimm B
TEXHUKE.
2. JlucnepcuoHHsi criekTp. [I[pumenenne qucnepcum.
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[onapu3zanus cBeTa IpHu €ro OTPAXKEHUHU U NPETOMIICHUU.

[lomHoe (BHyTpeHHee) oOTpaxeHue cBera. lIpenenbHbId yroa MOJHOTO
oTpaxxeHus. CBETOBOJIBI.

Bpamenue nmockoctu nongpusaumu.  [lomgapumerpusa. Ilpumenenune u
UCII0JIb30BaHMUE MOJSPU3ALNU B HAPOJHOM XO35HCTBE.

[Ipumenenue BHentHero Gotodpdexra B TEXHUKE.

BuyTtpennuit ¢poToshext u ero npuMeHeHusl.

HaBnenue cBeta. KBantoBoe 00BbsICHEHNE JaBICHUS CBETA.

doroad ekt B noaynpoogHukax. Ipdexrt Hembepa.

.HOJBIpI/ISaI_[I/ISI npu HOPOXOKIACHUN CBCTA YCPC3 HCKOTOPBIC KPUCTAJIIBI. 3aKkoH

Maroca.

Ilpumep 3a0anus

s texkymero kourpossi TK6:

Tunosblie 3a1auu 711 KOHTPOJIHHOM pabOTHI.

buner 1

1.

3.

4.

HaiiT MarHuTHBIN MOTOK Yepe3 IJIONMIA/h MONEPEYHOr0 CeueHUs Kartymku (6e3
Cep/ICUHMKA), UMEIOIICH Ha KaXXJOM CAaHTHUMETpPE JJIMHBI n = 8§ BUTKOB. Pamuyc
cojieHona I = 2 ¢M, cria Toka B HeM | = 2A.

ITydgok Genoro cBeTa majaeT HOPMAJIbHO Ha CTEKISHHYKO IUIACTHUHKY, TOJIIWHA
kotopoii 0=0,4mkm. Ilokasarens mpemomiieHus crekia N=1,5. Kakue IIuHBI
BOJIH, JIeXKAlllMe B TpelaesiaXx BHAUMOTO crekrpa (OT 4-10* nmo 7-10* MM),
YCUJIMBAIOTCSl B OTPaKEHHOM ITyuke? YacTulia HaXoAuTCsl B MOTCHIUAIBHOMN siM€
mpuHON | ¢ 6ECKOHEYHO BBICOKMMH CTEHKAMH B OCHOBHOM COCTOSHHMH. HaiTn
BEPOSATHOCTh HAXOXKICHUS YacTUIlbl B nHTepBae 1/4 < x <I1/2.

HaiiTu monHyr sHEpruo, MOMEHT HMIYJIbCa DJEKTPOHA W €Tr0 BO3MOKHBIC
IPOCKIIUU B BO30YKIEHHOM COCTOsHUHU 30 B aTOMe BOJOpOa.

Haiiti nedekt macc, SJHEPTHUIO CBS3U U YACIBHYIO YHEPTHIO CBSI3HU sJIpa a30Ta.

buner 2

1.

JIBe KaTymkd HaMOTaHbl Ha OOmUKA cepAedyHUK. HailTm wuX B3aUMHYIO
WHJYKTUBHOCTb, €CJIM IPU CKOPOCTH U3MEHEHUM CUJIbl TOKA B NEPBOM KATYIIKE
dl/dt = 3A/c Bo BTOpO# KaTymke HHAyKTUBHOCTH HHAyIHpyeTcs DJC g12=0,3B.
Berancnute paguychel nepBbIX IATH 30H PpeHens s ciaydasl IUIOCKOW BOJIHBL.
PaccrosiHue OT BOJTHOBOM MOBEPXHOCTHU 10 TOYKHM HaOMIoAeHHs paBHO 1Mm. J[mnHa
BonHbEI A=5-10"M. ®oton ¢ sHeprueit 0,51 M>B B pe3ybTaTe KOMITOHOBCKOTO
paccesHus oTknoHuncsa Ha yron 180° .Onpenenuts J0M0 SHEPrUK B HPOLIEHTAX,
OCTaBIIIYIOCS Y PACCESTHHOTO (JOTOHA.

HaiiTn monHyro 3HEpPrur0 ¥ MOMEHT HMMIYJbCa 3JEKTPOHA B BO30YKIACHHOM
COCTOSIHMM 3p B aTOME BOJOPOJA.

Haiitu sHepruro W MHY BOJHBI (DOTOHA, HUCIYCKAaEMOrO MpPH TEPEexoje
3JIEKTPOHA B aTOME BOAOPOJIa CO BTOPOr0 3HEPreTUUECKOr0 YPOBHS HA NIEPBBIN.



buner 3

1. HampsiKeHHOCTh MarHUTHOTO TMOJII B IEHTPE KPYrOBOTO BUTKAa C MarHUTHBIM
MOMEHTOM Pm=1,5 AM? pasna 150 A/m. Onpenenure: 1) paanyc BUTKa; 2) CHILy
TOKa B BUTKE.

2. CKOJIBKO IITPUXOB Ha 1MM JIJTMHBI UMEET AU(PPaKIIMOHHAS PEIlIeTKA, €ClIU 3eJIeHas
muaus prytn (A=5461A) B cnekTpe mepBoro mopsaka HabGIOAaeTcs MOJA YoM
0,33 paauan?

3. Vron paccesnus QortoHa c¢ sHeprueii 1,2 MoB Ha cBoGomHOM 31eKTpoHE 60°
Haiitu sHepruto paccesHHOro (hOTOHA U 3IEKTPOHA OTAAYH.

4. 3a xakoe BpeMs pacnaercs 1/4 HauyaabHOTO KOJMYECTBA fAJIEp PaJAUOAKTUBHOIO
HYKJIWJIa, €CJIU NIepUO/I ojypacnaaa 24 yaca?

OTt4et mo sadoparopHoii padore (OJIP)

VYkazanus no opopmiIeHHIO OTYETa K TaOOpaTOpHOM padoTe.

Otyer odopmisIeTCs KaXIbIM CTYJACHTOM HWHAWBHUIYaJbHO W JOJDKCH
COJIEpKATh:
HOMEP U Ha3BaHWE PaOOTHI, 11eJIb PabOTHI, JATy BBHIMOJHEHUS, KPAaTKOE OMHCAHUE
TEOPUM H3Y4a€MOTO BOIPOCA, OCHOBHBIC XapPaKTEPUCTUKUA HU3MEPUTEIbHBIX
npuOOpOB, 3alUCH PE3YIbTATOB TMPSAMBIX HU3MEPEHUH W PacYETOB KOCBEHHBIX
u3MepeHuit, opopmieHHble B BuAe TaOIUIIbl, TpadUKH MOTYYEHHBIX 3aBUCHUMOCTEN
(ecnmu  TpeOyroTCs), 3amUCh BBIYUCICHHUH, MPUBOASIIUX K OKOHYATEIHHOMY
pe3ynbTaTy, pacuer OMMOOK M3MEPEHUN W OKOHYATENIbHBINA PEe3yNbTaT C yKa3aHHUEM
OLIMOKHU U3MEPEHHUS], BBIBOIBI.

Bcee rpaduku moimKHBI OBITH BBIMOJIHEHB HA MIJTUMETpoBOM Oymare. [Ipu
pacueTrax HeoOX0IUMO UCIIOJIb30BaTh eIMHUIIBI cucTeMbl CH.
K kaxmoir maGopatopHOoil paboTe COACPKHUTCS IMEPEUYEHb BOIPOCOB VIS 3aAIUTHI
71a00paTOpPHOM pabOTHI.
Mpumep: JlaGoparopuas pa6ora BHEIITHUN ®OTODDDPEKT
KoHTposbHbIE BONPOCHI

1. Yro Takoe doton? Hanmumure GopMysbl €ro XapaKTEPUCTHK;

2. Jlatite hopmynrpoBKy BHemHETo GoTtorddexra;

3. Uro mpoucxoaut ¢ (GOTOHOM, TAAAIONIIM Ha TPAHUILy METaJlIa;

4. YUTo TpOUCXOAUT C DJICKTPOHOM B MeETaie IMOCJIE €ro B3auMOJICUCTBHS C
dboToHOM?

5. Uto Ha3biBaeTcsa paboToil BeixoAa? Ubst 3TO XapaKTepUCTUKA?

6. JlaiiTe onpenenenne KpacHo# rpaHuiisl porodddexTa;

7. UTO Takoe TOK HaCBIIIECHUS ?

8. 17151 4ero Hy»KHO 3amuparoliee HanpsKkeHue?

Omnpoc o pasaenam (Temam)

1. Yro Takoe BoyiHBI A€ bpoiinsa?
2. Dddexr Komnrona. PaccesHHBII (GOTOH U IEKTPOH OTHAYN?



3. TyHHenbHbIN 3P DEKT;

4. CtpoeHue aToMa BOJOPOAa. DHEPreTUYECKUEe YPOBHH;
5. bo3onbl 1 ®epMUOHBI — UTO K HUM OTHOCUTCA?

6. Iloctynatsl bopa;

[. DnexTpoHHAs U IbIPOYHas IPOBOAMMOCTb;

8. CaolicTBa aTOMHOTO S/Ipa;

9. Ilepuon nmonypacmnana. YpaBHeHUs 0- U [3-pacmaios;
10. edexT Macchl.

Pedepar (Pdp)

Tembl pedepaTos:

Hwh e
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O¢ddext BaBunopa-UepeHkoBa 1 ero NpUMEHEHHE B SIICPHON (PUBHKE;
K ucropun otkpeitus 3gdexkra Komnrona;

SIBnenue ceepxmpoBogumMocTu U 3Pdekt Kymnepa;

Hudpakuys peHTreHOBCKUX JIy4e M €€ NMPUMEHEHHE B PEHTIC€HOCTPYKTYPHOM
aHaJIM3€ U PEHTT€HOBCKOM CIIEKTPOCKOIHY;

['onorpadus — UCTOpUSt OTKPHITUS U €€ TPUMEHEHUE;

S nepHblii MATHUTHBIA PE30HAHC U €r0 IPUMEHEHUE B TEXHUKE;
[IpoGnembl s1epHOM SHEPTETUKU HA COBPEMEHHOM JTarle;

ATOMHas U A7EpHAs SJHEPreTUKA CErOHS U 3aBTpa;

SnepHble peakuuy B HAYKE U TEXHUKE;

[Tpo6ieMbl TEpPMOSIEPHOTO CUHTE3A.

IIpome:xxyTounas arrectanuss OM1:
Bonpocs! k 3k3ameny (1 cemecTp)

FRBOONOOA~WNE

0.
1.
2.
13.
14.
15.
16.
17.
18.

Cucrema orcueta. CKOpOCTb.

VY cKopeHHe U €ro COCTaBIISIOIIME.

VYrioBasi CKOPOCTh U YTIIOBOE YCKOPEHUE.

3akonbl HeroTOHA.

Heunepunanbubie cucteMbl orcueta. CUibl HHEPLIUH.

3aKOH COXpaHEHHS UMITYJIbCA.

PaGoTa cubl.

KoncepBatuBnbie cuibl. [loTeHIManbHas sHeprus.

3aKOH COXpaHEHHUs TOJIHOW MEXaHUYECKON SHEPTHH.

Teopema IlITeiinepa.

Kunetnueckas sHeprus Bpalarerocs Tena.

OCHOBHOM 3aKOH TUHAMHUKHU BPAIIaTeIbHOTO ABUKEHUS.

3aKOH COXpaHEHHS] MOMEHTa UMIYJIbCA.

YpaBHEHHE COCTOSIHHS UCAIBHOTO rasa.

OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUYECKON TEOPUU HUICATBHBIX Ta30B.
3akoH MakcBeiia 0 paclpeielIeHUH 10 CKOPOCTSIM TEIIOBOTO JIBUKEHUS.
CpenHee 4nciio CTOJIKHOBEHUN U CPEIHSS IJIMHA CBOOOHOTO MpoOera MoJeKyJI.
BuyTpeHHsIs1 SHEpTHS CUCTEMBL.



19.
20.
21.
22.
23.
24,
25.
26.
217,
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

PaboTa rasa npu ero pacmmpeHuu.

[lepBoe HauanO TEPMOJAMHAMHUKHU U €r0 MPUMEHEHUE K U30IPOLIECCAM.
TemnoeMKOCTh UeanbHOTO rasa.

Kpyrosoii npouecc (k).

[ukn Kapno.

DIIEKTPUUYECKUN 3apsal. 3aKOH COXPAHEHHUSI DIEKTPUUECKOro 3apsia.
B3anmoperictBue 3apsanoB. 3akoH KynoHa.

Onextpuyeckoe nojie. HanpsskeHHOCTh Nois.

DIIEKTPUUYECKUN TUTIOIb.

[ToTok BekTopa HanpsixkeHHOCTH. Teopema Octporpanckoro-I'aycca.
[ToTenuuan snexkTpuueckoro nojs. Pabora no nepemenienuro 3apsjaa.
DNEKTPUYECKOE MOJIe B AUIIEKTPUKE.

[IpoBogHuKH B 35iekTpuyeckoM nosie. EMkocts. Konaencatopsl.
DHeprust MeKTPOCTaTHUYECKOTO MOJIS.

Onektpuueckuid Tok. Cuia U IIOTHOCTh TOKA.

3axkon OMa 111 OTHOPOJIHOTO TPOBOHUKA.

CTOpOHHME CHUJIBI.

3axon Oma /i1 HEOAHOPOIHOTO y4acTKa LIETH.

Pa6ota u moutHocTh TOKa. 3akoH J>xoyns-Jlenna.

[TpaBuna Kupxroda mist pa3BeTBICHHBIX IIETEH.

Tunosble 3agaun

1.

MaxoBuK Bpaimaercs ¢ yrioBoil ckopoctbio 180 06/MuH. C HEKOTOPOTO MOMEHTA
BpEMEHM OH Hayal TOPMO3MTECS C YIIIOBBIM ycKopeHHeM 3 pan/c2. Uepes Kakoe
Bpemsi OH octaHoBUTCs? Kakoe uncio 060poTOB OH MpU 3TOM COBEPIIUT?

. Teno mMaccoit 4 Kr W3 COCTOSHHS IIOKOS HAYUHAET CKOJIB3UTH 110 HAKJIOHHOH

IJIOCKOCTH BBhICOTOM 0.5 M M IJIMHOW 1 M M MPOXOJUT K OCHOBAHUIO HAKIOHHOM
IJIOCKOCTH CO CKOPOCTHIO 2,5 M/c. Haiitu koapdunmeHT TpeHus Teyia o TIOCKOCTh
Y KOJIMYECTBO TETUIOTHI, MOJTYYCHHOU MPU TPEHUH

. B 6annone maxonutcs ras npu temrepatype 17 °C. Bo ckoJabKO pa3 yMEHBIITUTCS

naBieHue rasza, ecnu 40% ero BeIAIET U3 OaJIOHA, a TeMIepaTypa MOHU3UTCS Ha

10 °C?

. B 3akpbITOoM cocynie oobemom 25 1 Haxoautcesa 60 r kucimopona u 300 r aprosna .

Hasnenue cmecu 0,5 MIIa. Halitu Temrniepatypy U MOJISIPHYIO MacCy U IJIOTHOCTb
CMECH.

. IByxaTOMHBII Ta3 B KOJUYECTBE 2 MOJIb HArPEBAIOT PU MOCTOSIHHOM 00bEME A0

temmepatypsl 289 K. ompenenuth KOIWYECTBO TEIUIOTHI, KOTOPOE HEOOXOIUMO
COOOMINTH Ta3y, YTOOBI YBEIMYHUTH €TO JaBJICHHE B 3 pasa.

. IByxaromHOMYy Ta3y cooOmeHno kommuectBo TerioTel 2,093 x/Ix. Ta3

pacmmpsiercs uzodapuiecku. Haiitu paboty pacmupeHus rasa

.I[Ba OJHMHAKOBBIX 3apsKCHHBIX IIapHKa, PaCIOJOXKCHHBIC Ha PaCCTOAHHUHU

r=0,2 M, B3aumoieicTBYIOT ¢ cmitoii 1 MkH. Jlo kakoro moTeHIHaia 3apsyKeHBI
IapuKy, eciid ux auamerpsl D = 1 cm?

. Kongencatop emkocterio 4 Mx® 3apspken o HanpspkeHus 10 B. Kakoit 3apsing



OyZeT Ha OOKJIaJKax 3TOro KOHJEHCATOPa, €CIU K HEMY MapajulebHO MOJKIIOUYUTh
JIpPYrol KOHJIEHCATOpP €MKOCTBhI0 6 MK®D, 3apssKeHHbIM 10 Hampsbkenus 20 B ?
CoenuHeHbl 00KIaAKH KOHAEHCATOPOB, UMEIOIINE OJTHOUMEHHBIE 3apsIbl.

9. BoapT™MeTp, NOAKIOUEHHBIH K UCTOYHUKY Toka ¢ DJIC =120 B u BHyTpeHHUM
conporuBienrneM 1 =500 Owm, mnokaseiBaecTt 118 B. Halitu BHyTpeHHee
COMPOTHUBJIEHUE BOJILTMETPA.

10. AkkymynsTop ¢ BHyTpeHHUM conpoTtuiaeHueM r = 0,08 Om npu toke I3 = 4 A

OTJ2€T BO BHEIIHIOW 1Ienb MOIIHOCTh P1 = 8 BT. Kakyo MOLIHOCTB OTJIa€T OH BO
BHEUIHIOO 1ienb npu Toke [, = 6 A?

IIpomexyTounas arrecrauusa OM2:
Bonpocs k 3k3ameny (2 cemecTp)

1. MaruutHoe nozie. BekTop MHIYKIIMM MAarHUTHOTO TOJIS.

2. Cunbl AMmriepa.

3. 3akon buo-Casapa-Jlamnaca. Hanps>keHHOCTh MAarHUTHOTO MOJISI.
4.  3aKoH MOJHOTrO TOKA JIJIi MArHUTHOTO MOJISI B BaKyyMe.

5. Maruutssiii notok. Teopema ["aycca 1151 MAarHUTHOTO TOJISL.

6. Cwuia Jlopenna.

7. SIBnenue Xomna.

8.  SIBneHue ANeKTPOMAarHUTHON UHIYKIIUH.

9. Camounaykius. UIHTyKTUBHOCTD.

10. DHeprust MarHUTHOTO TOJIS.

11. MarsuTHble MOMEHTHI aTOMOB.

12. MarnuTHoOE€ 10J€ B BEIIECTBE.

13. HampsixkeHHOCTH MarHuTHOTO oJIS. OtHOCUTENBHASA MarHuTHast

IPOHUIIAEMOCTb.
14. OcnoBsl Teopun MakcBesia sl 3J€KTPOMarHuTHOTO TOJIS.

15. KonebaTenpHBIN KOHTYP.

16. CpoOomHbIc HE3aTyXaIOMKE KOJICOAHMS.

17. Csobomubie 3aTyxaromnue KoiaeOanus.

18. BomHOBBIC IPOIIECCHI.

19. DnexTpoMarHUTHBIC BOJHHBI.

20. DHeprus 37IEKTPOMarHUTHBIX BOJH.

21. CBeToBbIEC BOJIHBI.

22. WHTtepdepeHins CBEeTOBBIX BOJIH. KOrepeHTHOCTH U €€ OCYIIEeCTBIICHHUE.
23. Judpaxmus ceeta. [Ipunnun [olirenca-®Openens. Merox 300 Openens.
24. Jludpakius Ha KPYTJIIOM OTBEPCTHH H JIUCKE.

25. ®otordekr.

26. Macca u ummynbe GotoHa. J[BolicTBEHHAs MPUPOIA CBETA.

27. JlBolicTBEHHAsI KOPITYCKYJISIPHO-BOJTHOBASI IPUPOTa MUKPOOOHEKTOB.

28. BeposATHOCTHBIN CMBIC BOJIH Jie bpoiis.

29. CooTHOIICHUE HEONPEACICHHOCTEH.

30. VYpasuenwue lIpenunrepa.

31. TyuuenbHbIA 3D PEKT.



32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

ATOM BOAOpOJA.

MexaHU4eCKU U MAarHUTHBIA MOMEHTBI JJIEKTPOHA B ATOME.
[TpuHUIUT TOXKIECTBEHHOCTH MUKpPOYACTHULl. BO30HBI U ()epMUOHBI.
[TonsTue 0 KBaHTOBBIX cTaTUCTUKAX bo3e-Ditnmrerina u ®epmu-Jlupaka.
DIIEKTPOHHO-IBIPOYHON NEPEXOI.

OCHOBHBIE CBOICTBA U CTPOEHUE sIApA.

OHeprus CBS3H SAED.

SlnepHble CUIIBI.

SnepHble peakuuu. LlenHon npouece aeneHus suep.
TepMosiiepHbIe pEaKLHH.

PagnoakTuBHOCTS.

Tunosbie 32124 K IK3aMEHY

1.

9.

10

MarauTHelii TIOTOK dYepe3 3aMKHYTHIM MPOBOAHHK compotuBieHueMm 0,5 Owm
paBHOMepHO yBenuuwics ¢ 4 BO6 mo 12 B6. Kakoit 3apsg mpomen uepes
HOTNIEPEeYHOE CEYCHHE IPOBOTHHUKA?

. OnekTpoH ¢ sHeprued 300 3B nBHKETCS NMEPNEHAMKYJISAPHO JIMHUAM HHAYKIIUU

MAarHuTHOTO TOJIsl ¢ HanpspkeHHOCThIo H = 465 A/m. Onpenenuts cuny Jlopenna,
CKOPOCTh U PAJINyC TPACKTOPUH IIEKTPOHA.

. [InockoBeimykias auH3a ¢ R =4 M BBIMTYKJIOW CTOPOHOM JIEKUT HA CTEKJISHHOU

IIIaCTHUHC. OHpGI[GJII/ITL MJIMHY BOJIHBI IMAaAArOmETo CBETA, CCIIM paAuyC IIATOIO
CBCTJIOTO KOJIbIIAa B OTPAXXCHHOM CBCTC PAaBCH 3 MMm.

. Onpenenutes paguyc nsaToil 3006 Openensi, ecnu paanyc BTOpor 30HbI DpeHens

JJIA IIJTIOCKOI'O BOJIHOBOI'O (1)pOHTa 2 MM.

. DHepreTuyecKkasl CBETMMOCTh 4epHOro Teia Re = 10 kB1/M? . onpenenuTs JIUHY

BOJIHBI, COOTBETCTBYIOLIYIO MaKCUMyMYy CIIEKTPaJIbHOU IJIOTHOCTH
JSHEPreTUYECKOU CBETUMOCTH ATOr0 TeJa.

. Kakoe konuuectso sHeprum ¢ 1 cM? moBepXHOCTH 3a 1 ¢ M3IIydaeT 4epHOE Telo,

€CJIM U3BECTHO, YTO MaKCUMAaJIbHAS CIIEKTpaibHas IJIOTHOCTh €ro YHEPTreTUIEeCKON
CBETUMOCTH MPUXOJIUTCS HA JJIMHY BOJIHBI 484 HM?

. Kanuii ocBemaercst cBetoM ¢ JaiauHOM BoJiHbl 400 HM. OmnpenenuTh HauMEHbIIIEe

3aJICP)KUBAIONEe HAMPSDKCHHE, TPH KOTOpoM (OTOTOK mpekpariaetcs. Pabdora
BbIXoza 2.2 3B.

. Kpacnas rpanuma ¢goroaddexra A, = 500 M. Omnpenenuts : 1) paboTy BbIXoaa

ANEKTPOHOB W3 HTOrO0 MeETaia; 2) MaKCUMalIbHYH) CKOPOCTH D3JIEKTPOHOB,

BBIPBIBa€MbIX 13 MeTaiia cBeToM ¢ A = 400 Hwm.

Haiitn osHepruro w 1auHY BOJHBI (OTOHA, HCIYCKAEMOTO TIPH TEPEXOe

AJIEKTPOHA B aTOME BOJIOPOJIa C BTOPOTO IHEPTETUUECKOTO YPOBHS HA TEPBHIi.

. 3a Kakoe BpeMsl pacmanercs 1/4 Ha4ambHOTO KOJMYECTBA SACP PaIUOAKTUBHOTO
HYKJIUJa, €CIU Nepuo noiaypacnaaa 24 yaca?
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