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

[Mensto  ocBoeHusa  aucuuIUIMHBL  «DuU3KMKa»  ABIAETCS  CO3J4AHUE Y
00y4Yaromuxcs OCHOB JOCTATOYHO IIMPOKOW TEOPETHUECKOW MOATOTOBKH B O0JACTH
($u3MKU, TO3BOJSIONIEH OPUEHTHUPOBATHCS B TOTOKE HAYYHOM W TEXHUYECKOH
uHpopmaluu W obOecrieuuBarouleil UM BO3MOXXHOCTh HCHOJB30BAHMSI HOBBIX
(u3MUECKUX MPUHIUIIOB B TE€X 00JIaCTAX, B KOTOPBIX OHU CHEIUATIU3UPYIOTCS.

3ajayaMy  TUCLMIUIMHBL  SIBISIOTCS: M3YyYEHHE OCHOBHBIX (DU3MYECKUX
SIBJICHU;

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

OBJAJICHUE MpPUEMAMUM M METOJAMM PELICHUsS KOHKPETHBIX 3aJay U3
pa3nuYHbIX o01acTel Pu3nKy;

(dopMHUpOBaHUE HABBIKOB MPOBEJICHUSA (PUINYECKOTO IKCIEPUMEHTA, YMEHUs
BBIJIENIUTh KOHKPETHOE (DU3UYECKOE COJEpKaHME B MPHUKIAJAHBIX 3adadax Oyayuiei
NEATEIbHOCTH

Komnerentuu u uHAMKATOPHI, PopMHUpyeMbIe Y 00YJaONTUXCS:

KO)I 1 HAUMCHOBAHUE KOMIICTCHIIUHN KO}I N HAMMCHOBAaHUC HHIAWKATOPa

OIIK-3 — CriocobeH puMeHsTh
COOTBETCTBYIOIIHI (hU3HKO-
MaTeMaTHYeCKH armapar, METOIbl
aHalv3a U MOJEIMPOBAHUSI, OIIK-3.2 — JIleMOHCTpHpYET 3HAHUS MTOJI0KCHUM,
TEOPETUYECKOIO U 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK
9KCIEPUMEHTAJILHOTO UCCIIeI0BaHUS
MIPH perieHny mpodhecCHOHATBHBIX
3a/au

2. MecTo nucuuiiuHbl B cTpyktype OII
[IpenmecTByromue JMCUUIUIMHBL (MOYu), npaktuku, HUAP, np. HET
[Tocnenyromnue qucuIInabl (Moaynu), npaktuku, HUP, ap.  T'MA

3. CTpyKTYpa u coiepkaHue TUCUUILIUHBI
3.1. CTpykTypa IMCUMILINHBI

Jlist ouHol hopmbl 00yUeHuUs

Bun yuebHoi#t paboThI Bcero | Bcero CemecTpbl

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




[IpopaboTka yueOHOro Marepuaia

5,18 186 132 54

KypcoBoit mpoekt

Kypcosas padota

[TonroToBKa K MpOMeEXyTOUHOM aTTeCTallUU 2 36 36
[IpomexyTouHas aTTecTaIus: €/ )
Jist 3a04HOM opMBbI 0OyUEHHUS
Bun yaebHoli paboThI Bcero | Bcero CemecTphbl
3E 4acoB 1 2

OBIIAA TPYJOEMKOCTbDb JUCHUITJINHBI

12 432 252 180

KOHTAKTHAS PAGOTA* i 101 53 48
AYJIUTOPHAS PABOTA 1,34 24 24
Jlekun 0,56 10 10
[IpakTrdeckue (ceMUHAPCKUE) 3aHATUS 0,56 10 10
JlaGopatopHbie pabOTHI 0,22 4 4

CAMOCTOSTEJIBHASA PABOTA OBYYAIOIIET'OCA

10,67 | 384 228 156

ITpopaboTka yueGHOTO MaTepuasa

10,17 | 366 219 147

Kypcosoii mpoekr

Kypcosas pabora

HO,ZII‘OTOBK& K HpOMG)KYTO‘IHOﬁ aTTcCTallun

0,5

HpOMe)KYTO‘IHa}I aTTcCTanusid:

3.2. Conepskanne JUCHMILUIMHBI, CTPYKTYPHUPOBaHHOE M0 pa3aejaM H

BH/IaM 3aHATHH

Paznensl Pacnpenenenue ®opmbl U1 | HAEKCH MHIMKATOPOB
JHUCLHHUILINHBI 2 TPYIOEMKOCTH BUJT bopMupyeMbIx
c;§ 110 BUJIaM y4eOHO# paboThl | koHTpOJIs KOMIETCHITUH
o = te) o O
2 = & 8| &
15 =} a, =
S| 8| B &
Pazgen 1: 66 10 6 10 40 TK1 OIIK-3.2-3
dusnyeckue OIIK-3.2-y
OIIK-3.2-B
OCHOBEI
KJIaCCHYECKOH U
PENASATUBUCTCKOMN
MEXaHUKHU
Pasznen 2: 64 10 4 10 40 TK?2 OHK-§-22-3
MounekynspHas OIIK-3.2-V
peey b OIIK-3.2-B
¢u3uka u
TEPMOAMHAMHUKA.
Pasgen 3: 86 14 6 14 52 TK3 OIIK-3.2-3
OIIK-3.2-Y
JIEKTPUUECTB
MEKTPHIECTEO OIK-3.2-B




DK3aMeH 36 36 OoM1 OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B

HUroro 3a 252 34 16 34 168

1 cemectp
Paznen 4: 50 12 8 12 18 TK4 OIIK-3.2-3
Maruerusm OIIK-3.2-y
OIlK-3.2-B
Paznen 5: 48 12 6 12 18 TK5 OIIK-3.2-3
OnTuka. OIIK-3.2-V
OIIK-3.2-B
Paznen 6: 46 12 4 12 18 TK6 OIIK-3.2-3
DIIeMEHTHI 811:[&3%]33’
KBaHTOBOM (DU3HKH. il
OcCHOBBI aTOMHOU U
sIIEpHON (DU3HKH.

DK3aMeH 36 36 OM2 OIIK-3.2-3
OIIK-3.2-Y
OIlK-3.2-B

HUroro 3a 180 36 18 36 90

2 cemecTp
NTOT'O 432 70 34 70 258

3.3. Coneprxkanue TUCUUTIHHBI

Paznien 1. ®u3nyueckrne OCHOBBI KJIACCUYECKON U PEASTUBUCTCKON MEXAHUKU:

[Ipenmer ¢pusuku. Gusnveckrue OCHOBBI Kilaccuueckoi Mexanuku. Kunemaruka
MarepuaibHOl Touku. Cucrema otcuera. CKOpOCTb. YCKOpPEHHME U €ro
coctapisomue. J[BkeHue Tena, OpOIIEHHOTO TOJI YIJIOM K TOPU30HTY. YTJoBas
CKOpPOCTh M YTJIOBOE yCKOpeHue. J[MHamuka marepuanbHON TOuku. [lepBblii 3aKOH
Hprorona. Macca u cuibl. Bropoit 3akon Herotona. Tpetuii 3akon HeroToHa. 3akoH
IBWKEHHSI LIEHTpa MHEpUHMH cucteMbl. HemHepuuanbHble cuctembl orcueta. CHibl
uHepuuu. Pabota u sHeprusi. 3akoHbl coxpaHeHus. OCHOBHBIE TPENICTABICHUS O
3aKOHAX COXpaHEHUs. 3aKOH COXpaHEHHWs WMIyiabca. Pabora W »Heprus.
KoncepBaTuBHbIE CUJIBI. 3AKOH COXPAHEHUS MOJHOW MEXaHUYECKOW sHEepruu. Ynap
a0CONIOTHO YHPYTHX Tel. Yap aOCOMIOTHO HEeympyrux Tein. Juccumanusi SHEpruu.
JlnHamuka BpamareabHOro ABWXKEHUs. MomeHT uHepumu. Teopema llltelinepa.
Kunernueckasi sneprus Bpamienus teiaa. MomeHT cuibl. PaboTa mo Bpaimenuro tena.
OCHOBHOW 3aKOH JWHAMHUKHU BpAaIllATEIbHOTO JABWIXKEHHS Tena. OmnpeneneHue
MOMEHTa UMITYJIbCa. 3aKOH COXPaHEHUs MOMEHTa uMIlyibca. [[puMeHeHue 3aKOHOB
JUHAMHUKW TBEPJOTO Teja. DIIEMEHThl MEXaHMKU XUJKOCTeW W ra3oB. JlaBieHue B
KUJKOCTU W Ta3e. YPAaBHEHUE HEPa3pPhIBHOCTH. YpaBHeHUE bepHyium. Bs3kocTb.
JlamuHapHbIl U TypOyJEHTHBIN pEXUMBI TEUCHHS >KUJKOCTeH. JIBUKeHHe Tena B
KUIKOCTAX U razax. OCHOBBI PENSATUBUCTCKOW MEXaHUKHU. DJIEMEHTHI CreluaibHON
TEOpUH OTHOCUTENbHOCTU. [IpeoOpazoBanust ['anmmnes. MexaHWYecKU MPUHIIUI
OTHOCUTENBHOCTU.  llocTynmaTel  cnmenualbHOM ~ TEOPUM  OTHOCUTEIBHOCTH.
OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. IIpeobpa3zoBanus 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
ckopocteil. MHTepBanm MexJy COObITUAMU. PensaTUBUCTCKOE BBIpAXKEHUE IS




uMITyJbca. OCHOBHOM 3aKOH PEISATUBUCTCKOW AUHAMUKHU. 3aKOH B3aMMOCBS3U MACCHI
Y DHEPTHH.

PA3JIEJI 2. MonekynsgpHasg Gu3uka U TepMOJAMHAMUKA

OcHOBBI MOJIEKYJISIpHOM (U3UKU U TepMOoAUHAMUKUA. OCHOBBI MOJEKYISIPHOU
¢uzuku. CTaTUCTHYECKUH W TEPMOJUHAMHUYECKMH METOIbl  HCCIEIOBAHUS.
[TapaMeTpbl COCTOSIHHS BELIECTBA. YPABHEHUE COCTOSHMS HJICAIBHOIO rasa.
OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETHYECKON TEOPUHU MIACATIbHBIX I'a30B. 3aKOH
MakcgBenna O pacmpeleNleHMH 10 CKOpPOCTSM — TEIJIOBOTO  JBHYKCHHS.
bapomerpuueckas ¢dopmyna. Pacnpenenenne bonbumana. CpegHee  4uCio
CTOJIKHOBEHMH W CpelHss JUIMHA CBOOOJHOTO Mpobesia MoyeKys. SIBlieHus nepeHoca
B rasax. PeanbHble raspl. YpaBHeHue Ban-gep-Baanbca. M30TepMBl peanbHbIX ra30B
U UX CpaBHEHUS ¢ TeopeThuyecKUMHU. OCHOBBI TEPMOJMHAMUKHI. BHYTpEeHHsIs1 SHEprus
cuctembl. Terora u pabora. Pabora ra3a npu ero pacmupenuu. IlepBoe Hauano
TEPMOJAMHAMUKHN U €r0 NMPUMEHEHUE K H3ompoleccaM. TemioeMKOCTh HUI€ATIbHOIO
raza. Kpyroso#i mponiecc (muki). OOpaTumbie W HeoOpaTuMbIe Tporiecchl. L{uki
Kapno. OHTponus. Bropoe Hauano TepMOIUHAMUKH.

PA3JIEJI 3. DaekTpruuecTBo

DNIEKTPOCTATHKA. DJICKTPUUECKOE TMOJiIe B BaKyyme. OJEKTPUUYECKUN 3apsij.
3aKOH COXpaHEHHUs »BJIEKTPUUYECKOro 3apsiaa. BzaummopeiicTBue 3apsnoB. 3aKOH
Kynona. Onektpuueckoe mnone. HanpsyKeHHOCTh MOJA. DJIEKTPUUECKUH JUIOJb.
[loreHunan nsnextpuyeckoro mnoisA. [loTok BekTopa HampskeHHOCTH. Teopema
Octporpanckoro-I'aycca. Ilpumepbl BBIYMCIEHUS DJIEKTPOCTATHUYECKUX TMOJEH C
nomoiblo Teopembl Octporpaackoro-l'aycca. JIMdMEKTpUKM W TMPOBOJHUKU B
ANEKTPUUYECKOM ToJie. Buapl mossipuzaluy AUAJIEKTPUKOB. DJIEKTPUUYECKOE MOJIE B
nudnekTpukax. [lonsipuzoBanHOCTh AudIekTpuka. Teopema Octporpaackoro-I'aycca
IUTSL DJIEKTPOCTATUYECKOTO TOJI B IUAJIEKTPUKE. Y CIOBUS Ha TPAHUIIE pa3jielia ABYX
IudNeKTpudeckux cpell. CerHeTodsieKTpukd. [IpOoBOAHUKM B 3JIEKTPOCTATUYECKOM
noyie. OJIEKTPOEMKOCTh YEIMHEHHOTrO NpoBoJAHHMKA. KoHIeHcaTtopel. OHeprus
ANEKTPOCTATUYECKOro NoJisA. [I0OCTOAHHBIN 3JIEKTPUUECKUN TOK. 3aKOHBI TIOCTOSIHHOT'O
TOKa. DneKkTpuyeckuil Tok. Cuiia U MI0THOCTh TOKa. 3akoH Oma Il OJJHOPOJIHOT O
npoBoaHuka. CtopoHHHe cuibl. 3akoH OMa mjis HEOAHOPOAHOTO YYacTKa LIETH.
PaGora u wmommHuocts TOKa. 3akoH JIxoyms-Jlenma. Kraccudeckass Teopus
ANEKTPONPOBOIHOCTH MeTalIoB. [IpaBuna Kupxroda nis pa3BeTBICHHBIX IETEH.

PA3JIEJT 4. MarneTtusm

DOnekTpoMarHeTusM. MarHuTHoe moje B Bakyyme. MarnutHoe moisie. Bekrtop
WHAyKIMu wMarHutHoro moja. Cumisl  Amnepa. 3akon  buo-Capapa-Jlamnaca.
Hanpsi>keHHOCTh MAarHUTHOTO MOJS. 3aKOH IMOJHOTO TOKa Il MarHUTHOTO MOJIS B
BakyyMe. MaruutHeiii notok. Teopema I'aycca ans marmutHoro mnossa. Cuia
Jlopenna. IlpuHuuMn AeWCTBUS UUKIMYECKUX YCKOPUTENEH 3apsiKEHHBIX YaCTHIL.
SAenenne Xomma. SBieHHME  BIEKTPOMArHUTHOW HMHAYKIMH. CaMOMHIYKIIUSL.
NHAyKTUBHOCTB. DHEpPrusi MArHUTHOTO TOJisl. MarHuTtHOe moJie B BELIECTBE.
MarauTHele MOMEHTBI aTOMOB. MarHutHoe Imoje B BemiecTtBe. HampsikeHHOCTh




MarHuTHOro noisisi. OTHOCHUTENbHAs MarHuTHas HNPOHHULIAEMOCTb. JlnaMarHeTHKw.
[Napamarnetuxku. @eppomarnetuku. IlonstTue o mnpupoae GdeppomMarHeTuzma.
AnTtudeppomarsetuku. SBnenue ceepxnpoBoauMoctid. OcHOBBI Teopun MakcBeia
IJI DJIEKTPOMArHuTHOro mnoss. Bropoe ypaBHeHne MaxkcBemna. TOK CMENIECHHUS.
IlonHas cucrema ypaBHeHuM MakcBeimia Uil 3JIEKTPOMArHUTHOIO — ITOJIA.
OTHOCUTENBHOCTD ANEKTPUUYECKOU U MarHuTHOM COCTaBJIISFOIINX
anekTpoMarHutHoro mond. Konebanuss u  BonHbl. KonebarenbHblii  KOHTYD.
CBoOonHble He3zaTyxaroue KkojeOanus. CBoOogHble 3aTyXarollue KojeOaHus.
BonHoBbIE mponecchl. DIEKTPOMArHUTHBIE BOJHBI. ODHEPTUsl AJIEKTPOMArHUTHBIX
BOJIH.

PA3JIEJI 5. OnTuka

BonnoBass ontuka. CBeToBble BOJHBL. MHTepdepeHius CBETOBBIX BOJIH.
KorepentHocts u ee ocymiectsiaenue. Criocodsl HaOM0AEHUS HHTEP(EPEHIINH CBETA.
Hekotopeie mnpumepbl mnpuMeHeHuss wuHTepdepeHiuu cBera. Judpakuus cpeTta.
[Mpunuun [roirenca-Openens. Meton 30 Dpenens. Judpakuuss Ha Kpyriom
OTBEPCTHM U JuCKe. ECTECTBEHHBIN W MOJApU30BaHHBIN cBET. llonsipusanus npu
OTPaXCHUHU W MNOpeJoMIIeHUU. J[BoWHOE JyuenpenomieHue. BsaumopencTue
AJIEKTPOMArHUTHBIX BOJIH C BellecTBOM. Jlucnepcusi cBera. DJIEKTpPOHHAsi TEOpHs
nucrnepcuu ceera. [lornoenne u paccesstHue CBeTa.

PA3JIEJI 6. DnemeHThl kKBaHTOBOW (pu3nku. OCHOBBI AaTOMHOU U SIIEPHOU
buzuku

OcHoBBI KBaHTOBOW (u3uKU. TemnoBoe M3Iy4eHHE U €ro XapaKTePUCTHUKU.
3akon Kupxroda. AOCONIOTHO uepHOE Teslo. 3aKOHbl TEIUIOBOTO H3JIYYECHHS
abcorroTHO yepHoro tena. dorodrddext. Macca u umnynsc porona. JIBolicTBeHHas
npupoja cBera. J[BolCTBEHHAss KOPIMYCKYISIPHO-BOJIHOBAsA MPHUPOJIa MUKPOOOBEKTOB.
BepositTHOoCcTHBIN cMmbICT BOiH J¢ bpoitna. BomnoBas ¢yakmus CooTHOIICHHE
HeonpeneneHHocted. YpasHenue Illpenunrepa. TynHenbHbii 3ddexT. AToM
Bogopoaa. CHOHTaHHOE U BBIHYKJIEHHOE U3lyueHue. ONTHYECKOE YCUIIEHUE B Cpelie
C MHBEPCHOM 3acelIeHHOCThIO. Jlazepbl. MexaHWYeCKMd W MarHUTHBI MOMEHTBI
JJEKTpOHA B aroMe. I[IpMHOMII TOXIECTBEHHOCTH MHUKPOYACTUL. bO30HBI U
dbepmuonbl. IloHsATHE O KBAHTOBBIX CTaTUCTHKaX boze-OiHmTeitna u depmu-
HNupaka. 3oHHas Teopust TBepAbiX Tel. OCHOBBI 30HHOM Teopuu. MeTaisl,
TURJICKTPUKH, TIOTYNPOBOJHUKU C TOYKH 3peHHs] 30HHOW Teopun. CoOCTBeHHas
MIPOBOAMMOCTH MOJYNPOBOAHUKOB. [IpruMecHas npoBOAMMOCTS MOJTYIPOBOJHUKOB N-
tuna. IlpumecHas NPOBOAMMOCTh TMOJYHIPOBOJHUKOB P-THMNA. IDJIEKTPOHHO-
JIBIPOYHOM TIepexol. ATOMHOE SIIpO U dJIE€MEHTapHble YacTUllbl. OCHOBHBIE CBOICTBA
U CTpOEHHUE sifipa. DHEprusl cBsi3u snep. Anepuoie cuibl. Anepusie peakuuu. [{enHoi
npoiiecc aeneHus saep. TepmosiaepHuble peakiuu. PaqnoakTHBHOCTh. DJIeMEHTapHbIC
YaCTHUIIbI

3.4. TemaTuyeckuil IJIAH NPAKTUYCCKHUX 3AHATHI
Pemienne 3amau mo pasgeny 1 «®Pu3nueckre OCHOBBI KJIACCHUYECKOW H
PEISITUBUCTCKOM MexaHHKW»: OCHOBbI KHHEMAaTHKHU. JlMHaMHUKa MaTepUaIbHOU



TOYKM U MOCTYNATEIbHOTO IBUKEHUS TBEpJAOro tena. Pabora u sHeprus. 3aKOHBI
coxpaHeHHs. Mexanuka TBepaoro Ttena. OCHOBBI PEIATHUBUCTCKOM MEXaHUKH.
DIIeMEHTBI MEXaHUKH KUJIKOCTH.

Pemenue 3agau no pasgeny 2: «MosekymsipHas (pu3MKa U TEPMOAMHAMUKAN:
MonekynsipHO - KHHETHYECKAs] TEOPUS MACAIBHBIX ra30B. OCHOBBI TEPMOJNHAMUKH.
Tennossie mamunbl. Hukn Kapho.

Pemrenne 3amau mo pasmeny 3. «DiuekTpudecTBO»: 3akoH Kysona.
HanpsikeHHOCTh M MOTEHIHA 3JIEKTPOCTATHUECKOTO mojis. Judnektpuku. Teopema
I"aycca nyst 2€KTpOCTaTUYECKOTO MO B BaKyyMe€ U B THAJIEKTpUKE. [I[poBOAHUKM B
AIEKTPOCTATUYECKOM TIOJIE. ODHEPrusl dBJIEKTPOCTATHUUECKOTO mojsA. [locTosHHBIM
ANEKTPUUYECKUIN TOK. DNEKTPOABUKYILAS CUJIa U HANPSHKEHUE. 3aKOHBI TOCTOSIHHOTO
toka. [IpaBmia Kupxroda.

Pemienne 3amau mo pazneny 4: «MarHetusm». MarHutHoe mnoJie. 3aKOHBI
DNEKTPOMArHeTU3Ma.  JJEKTPOMAarHuTHasT HMHAYKIUS. MarHuTHbele  CBOWCTBa
BemectBa. OcHOBbI  Teopuu MakcBemna sl 3JIEKTPOMArHUTHOTO  MOJIS.
DNEeKTPOMArHUTHBIE BOJIHBI.

Pemienne 3amau mo paszpeny S5 «OnTuka»: YpaBHEHHE TapMOHUYECKUX
koneOanuii. Untepdpepennus. Judpaxnus. 3akoHsl nonspusaiuu. Jucnepcust.

Pemenne 3amau mo pasmeny 6 «DineMeHTh KBaHTOBOW (u3uku. OCHOBBHI
aTOMHOM U siepHo pusukn»: KBanroBas npupoaa uznydenus. Gotosnexkrpuiyeckuit
adpdexr. Dddexr Kommnrona. CseroBoe napieHue. Teopust aTomMa BOJOpPOA.
OnemMeHThl KBaHTOBOW MexaHUKH. YpaBHeHue IllpennHrepa m ero npuiaoKeHus.
OneMeHTbl (U3UKH aTOMOB M MOJIEKYJ1. ATOMHOE siApO. 3aKOHBI PaJMOaKTHBHOIO
pacraza.

3.5. TemaTtuvyeckuii mJiaH J1aGOpaToOpHBIX padoT

Paznen 1 «®usnueckne OCHOBBI KJIACCUUECKOU U PEISTUBUCTCKON MEXaHUKM:
N3mepenue nuHelHbIX BennuuH; MammHa AtByaa; OnpeneneHue cpeaHed CHUIIbI
COTPOTHBIICHHS TPYHTA MpU 3a0uBaHuU cBau; OnpeneneHne MOMEHTa UHEPIIMH TeJa
u npoBepka Teopembl lltelinepa; OnpeneneHne MOMEHTa UHEPIIUU POTOpPA U CHUJIBI
TPEHUS B OIOPE.

Pazmen 2 «Monekynsapuas ¢usuka u TepMoauHamuKay. OnpenencHue
OTHOILIEHHSI TEIJIOEMKOCTH Ta30B METOJAOM aquadaTUYeCKOro pacuIupeHus,;
Omnpenenenue kodhPuimeHTa BHYTPEHHETO TPEHUS (BS3KOCTH) KUAKOCTA METOJOM
Croxkca; Omnpenenenue K03 (GUIMEHTa BSI3KOCTH BO3/yXa KAMWUIAPHBIM METOJIOM;
OrnpeneneHue MOJICKYJISIPHOM ra30BOM MOCTOSHHON METOJIOM OTKaYKH.

Paznen 3: «DnextpuuecTtBo»: (O3HAKOMIIEHHE C 3JIEKTPOU3MEPUTEIIbHBIMU
npubopamu; ['pamyupoBka rajgbBaHOMETpa, OKCIEPUMEHTAIbHAs  MPOBEpKa
o0o0mennoro 3akoHa Owma; AmmepMeTrp ¥ BOJBTMETP KaK OMHYECKOE
CONpOoTHUBIICHUE; M3MepeHne Toka 1 HANPSX)KEHUS HA COMTPOTUBIICHUAX, COCTMHEHHBIX
MOCJEeI0BAaTeNIbHO W mapaiienabHo; OnpeaeneHue COMPOTUBICHUM C TMOMOIIBIO
MOCTOBOM CXEMBbI Y UTCTOHA.

Paznen 4: «Marnetusm». OrnpeneneHue TOPU3OHTAIBHON COCTaBISIOLIEH
MAarHUTHOTO MNoJis 3emiu; OrnpeesieHue OTHOMIEHUs 3apsia dJIEKTPOHA K €ro Macce
METOJIOM MarHeTpoHa; 3aKkOoH AMIiepa: B3aUMOICMCTBUE MTapaJJIEIbHBIX TOKOB.

Paznen 5 «Onruka»: OnpeneneHue paanyca KpUBWU3HBI JIMH3bI C MOMOIIBIO



koznen, HeroTona; OmnpeneneHue AJIUMHBI BOJIHBI C TMOMOIIBIO 30HHOM IUIACTUHKM;
Hudpakuus J1a3epHOro cBera Ha IU(pakLMOHHON pemeTke. OnpeneneHue AJIUHBI
BOJIHBI C MOMOIIBIO TU(PPAKIIMOHHON pemeTkd; M3yueHne mosiipu30BaHHOIO CBETa
IIOJIyTIPOBOJHUKOBOIO Jla3epa. 3akoH Maitoca;

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

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

4. OueHuBaHue pe3yJIbTATOB 00yUYeHUsI

OL[GHI/IBaHI/Ie PE3yIabTaTOB O6yIICHI/I$I o AUCHUINIMHEC OCYHICCTBIIACTCA B
paMKax TCEKYHICrO KOHTPOJIA U HpOMe}KyTOqHOﬁ aTrTeCTanu, IIPOBOAUMBIX II0

6abHO-peiiTunroBoit cucreme (bPC).

IMxana OLCHKH PC3YyJIbTATOB O6quHI/I$I 10 JTUCOUITIINHEC:

YpoeHb chopMUPOBAHHOCTH
WHINKATOpa KOMIICTECHIHH
Boicokuit | Cpengnuit Huxee Hunsknii
3ammann- CpeaHero
Kox Kox POBAHHBIE |67 85 510 100| o1 70 110 84 | 0T 55 710 69| 0T 0 110 54
KOMITe- | HMHIUKaTopa PEe3YIIbTAThI
TEHLMH | KOMIIETEHIIUK | OOyYeHus 110 Illxana oneHnBaHUs
JTUCHMIUTHHE yIoBIET- HEY/I0B-
OTIIUIHO XOpOIIIO BOPHTCITHHO JIETBOPH-
TCIBHO
3a4TEHO HE 3a4TEHO
3HATh:
OCHOBHBIE YDOBCE-IB YDOBCE-IB MunnMan YpOBe}Eb
busHueckue 3HAHUH B 3HAHUH B BHO 3HAHUH
JBIICHHA i o0beMe, 00beMeE, | momycTUM HIKE
3aKOHbI; OC- COOTBETCT | COOTBETCT BII MHHHMAJT
HOBHBIE BYIOINEM BYIOLIEM YPOBEHB bHBIX
tbusmueckue Be- | MPOTPAMM | TIPOTPAMM | spapyit Tpe69BaH
JMYUHBI ¥ KOH- | © €, HIMCECT uMeeT uu,
CTAHTBI, HX ITOJITOTOBK MECTO MECTO HMEIOT
onpenenerne u | M 0e3 HECKOJIBKO MHOTO MECTO
CTMHHIIBI H3Me- [0)1105(010) 8 HErpyObIX HerpyohiX rpyObie
f— OIIHOOK OIIINOKHU
ONK-3 | OIK-3.2 | P oun6oK
YMETh:
ITponemon | IIpogemon | IIpogemon | Ilpu
CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEUICHUU
NpUMEHSTh QU- | BI BCe BI BCE Bl CTaHIApT
3UKO- OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
MaTeMaTUYECKH | YMEHHS, YMEHHS, YMEHHS, 3a/1a4 He
i anmapar, npu | perieHsI pelIeHbl pelIeHbl MPOJIEMOH
pelieHnu BCE BCE THIIOBBIE CTPUpPOBA
npodeccuoHanb | OCHOBHBIE | OCHOBHBIE | 3aJlauH C HBI
HBIX 3a]a4 3a7a4H, 3a7a4M C HErpyObIM | OCHOBHBIE
BBITIOJIHEH | HETPYOBIM | U YMEHHSL,
bl BCE u OIIMOKAMH | HIMEIOT




3aJaHUs B | OIIMOKaMU | , MECTO
IIOJIHOM : BBINOJIHEH | TPYOBIE
o0beme BBINOJIHEH | bl BCE OIUOKH
bl BCE 3aJaHusl,
3a/aHKsA B | HO HE B
TIOJIHOM IOJIHOM
o0beMe, o0beMe
HO
HEKOTOPBI
ec
Hel09eTa
MU
BIIAJICTh:
IIponemon | IIpone- HNmeercs | He mpo-
CTPHPOBAH | MOHCTPU- | MHHH- JIEMOH-
bl HABBIKH | POBAHBI MasTbHBIH | crpup
npu 0a3oBbIC Habop OBaHbI Oa-
PELlIEHUH | HABBIKH HaBBIKOB | 30ppre
HECTaHjap | IpH s HABLIKI
THBIX PCLICHUM | PEMICHHS | oy
jad, | BIX 3ajad,
afHajmsa u HUU (QU3M- | BBITIOJIHE- | BBIMIOJIHE- CTafapt
MOZCINpoBa- YECKUX HuH Qusn- | Hud Qus- | o
HU, SKCIEPU- | YECKHX YECKHX 3ajad,
TCOPETHIECKOTO | \reyToB, skcmepu- | okcmepu- | BPHIOTHE
H 00paboT- | MEHTOB, MEHTOB, nust u-
OKCHEPHMEHTAN | 11 06paGoT- | 0Gpabor- | SHUECKHX
BHOTO HHTED- N _— SKCIIEpH-
MCCICMOBAHNA | petanuu | uHTEp- MHTEp- MEHTOB,
TIpA peIICHIN WX pe3yib- | mpetanuy | mpetamuu | 00padoT-
NPO(ECCHOHAND | 1105 Ge3 | MX pe3ylb- | UX Pe3yib- | KH H HH-
HbIX 3a]1aq omMOOK U | TaTOB C TaToB C TepIrpera-
HEJ0YETOB | HEKOTOPHI | HEKOTOPBI | LU HX
MU MH pe3ysbTa-
Hejo4eTa | HejOYeTa | ToB,
MH. M HMEIOT
MeCTO
rpyOsbie
OIIHOKU.
OueHouHble  MaTepualbl Uil  IPOBEICHUS  TEKYIIETO  KOHTPOJIA

u

MPOMEXKYTOUYHON arTecTaliu mnpuBeneHsl B IlpunoxkeHun k paboueil mporpamme

JAUCIUITIINHEBIL.

[TomHBIA KOMITIEKT 3aJlaHWK W MaTepHajoB, HEOOXOAUMBIX JJIS OIICHUBAHUS
pEe3yAbTATOB OOYUEHHUS MO AUCIUIUIMHE, XPAaHUTCS Ha Kadeape pa3padoTuHKa.



5. YueOHO-MeTONMYecKOe U HH(POPMALMOHHOE o0ecrieyeHne TUCHUILIMHbI
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. CaBenbeB, . B. Kypc o6meit puzuxku. B 3 1. Tom 2. DnexkrpudyectBo u
martetusM. Bonnbsl. Ontuka : yaebHoe nocodue juist By3oB / M. B. CaBenbeB. — 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 o6mieit ¢puszuku : yuebHoe nmocobue : B 3 Tomax / .
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 : snextponHbiii / 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. ®upco. - 5-¢ uzm., crep. - M. : Axamemus, 2012. - 592 c. -
(Briciiee mpodeccronanbHoe oOpa3oBaHme. bakamaBpumat). - 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. — TekcT : anmekTpoHHbIH // 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. Dnekrpoctatuka. [loctosHHbI 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 sijpa. - 2022, -



178 c.

6. MexaHuka W MoOJEKyJspHas (QuU3MKa :  METOAMYECKHE YKa3aHUs K
BBITIOJIHEHUIO J1a00paTOpHBIX paboT mo aucuuiuimHe "®wusumka" / coct. : B. JI.
Martyxun [u np.]. - Kazans : KI'DVY, 2012. - 51 c.

7. OnTuka: 1abopaTOpHBI MPAKTUKYM Mo gucuuiuinie "®uzuka" / cocrt. : E.
A. T'ontox [u np.]. - Kazans : KI'QY, 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 Credanosna. Gusuka : yuebHoe nocodbue / O. C. 3yesa, B. JL.
Maryxun, FO. ®. 3yeB. - Kazawp : KIDY. - 2019. - URL:
https://lib.kgeu.ru/irbis64r_plus/index.html. - Tekct : osmekrponnsii. Y. 1
Mexanuka. MonekymsipHas pusuka. Dnekrpocratuka. [loctosHubl TOK. - Kazans :
KI'9Y, 2019. - 313 c.

10. OnTuka. DieMeHTbl KBAaHTOBOM (DM3UKM : 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. ®uszuka. CO0OpHUK 3a1a4 [DIEKTPOHHBIN
pecypc] : yueOHO-MeTtoaudeckoe mocodue / I'. H. 3aitnamena, C.®d. MananuoH. -
DJIEKTPOH. TeKCTOBbIE J1aH. - Ka3ans : KI'QY, 2015. - 100 c. ;

12. DnexTpu4ecTBO U MarHeTH3M: METOJUYECKUE YKa3aHUs MO MOATOTOBKE K
npakTruueckuM 3aHsaTusM / coct. C. @. Manamnmon, E. B. llImuar. - 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 o ¢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. 'azeesa [u np.]; pea. B. JL.
MartyxwuHn. - Kazans: KI'OY, 2012 — 56 c.

16. DnexkTpuYecTBO M MArHETH3M: TECTOBBIC 3aJaHUs [JIs1 PYyOCKHOTO
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 aTOMHOW U sA/EpHONU (DU3UKH:
TECTOBBIC 3aJaHUs I PYOEKHOTO KOHTPOJS 3HAHWW 1o auctmiuinHe "dusuka" /
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. Auctranmmonnsiii kype "®usuka" Ha oopazoBarenbHoii mwiomaake 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. Poccuiickast HanmoHanpHas oubiroteka http://nlr.ru/
3. «KoncynpranT rutocy» http:// www.consultant.ru/

5.2.3. JluneH3uoHHoe ¥ CBOOOJAHO  paclpocTpaHsieMOoe MPOrpaMMHOE
oOecreueHne TUCIIUIUINHEI
1. Windows 7 IpodeccuonansHnas (Pro) ITons3oBaTenbckas oneparyoHHas CUCTEMa,
3A0 "CodrJlaitnTpeita" Ne2011.25486 ot 28.11.2011 Heuckin. npaBo. beccpouHo;
2. Bbpay3ep Chrome Cuctema moucka nHpopMmaiuu B cetd uHTepHET; CBOOOMHAS
nmunensus Heuckin. paso. beccpouHo;
3. LMS Moodle T1O st 3¢ hekTHBHOTO OHIaH- B3aUMOJICHCTBHUS MPerogaBaTeis u
crynenta; Coboanas nuuensus Heucki. mpaso. beccpouno.

6. MaTepuajibHO-TeXHUYeCKOe o0ecnedeHne TMCUMIINHBI

HaumenoBanue Buia HawnmenoBanme yaeOHOM
y49e0HOH paboTHI ayTUTOPHH, Ilepeuens HEOOXOMMOTO 000OPYIOBAHUS H
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), OJKpaH),
JEMOHCTpAIlMOHHOEe 000py/nOoBaHUE, YueOHO-
HarJIsTHbIE TOCOOMS

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

3aHATHA IPOBEACHUA 3aHATHH| TeXHHUYECKHE cpencraa 06yquI/I51
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 aTTeCTallun



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
00opyToBaHUE MO MPOGUITIO JIA0OPATOPUH:

ycTaHoBKa JiabopatopHas «MHTEephepeHnus
ceera. bunpusma ®@penens. OmnpenencHue
napameTpoB  Oumpusmel  @Dpenenss 1o
UHTEP()EPEHIIMOHHON KapTHHE»; YCTAaHOBKA
nabopaTopHas «Onpenenenne panuyca
KPUBHU3HBI  JIMH3I C  TOMOIIBIO  KOJIEIl
HproTonay; YCTaHOBKa nabopatopHas
«M3ydyenne nudpakiuu Jia3epHOro CBETa Ha
menu. Judpakums ODpenens»; 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 TUGPaKIIMOHHON peLeTKn;
yCTaHOBKa nabopaTtopHas «M3yuenue
HOJIIPU30BAHHOTO CBETA MOJIYIIPOBOJAHUKOBOTO
nasepa. 3akoH  Mamoca»;  ycTaHOBKa

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

CTEKJITHHOU TUTACTHHBI o
MHTEP()EPEHIIMOHHBIM KOJIbLIaM

Yyebuas naboparopus| Cnenuanu3upoBaHHOE J1a00paTOpHOE

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

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

ycTaHoBKa  jabopatopHas  «OnpeneneHue
MOMEHTa WHEPIIMH POTOPA W CHJIBI TPEHUS B
oTIope», yCTaHOBKa nabopaTopHas
«Omnpenenenue Bs3KocTH MeTogoM CTOKCay,
ycraHoBKa  jabopatopHas  «OnpeneneHue
MOMEHTa MHEPIMH TejJa U MPOBEpPKa TEOPEMBbI
[reitrepay, yCTaHOBKa nmabopaTopHas
«Omnpenenenue OTHOIIEHUS MOJISIPHBIX
termmoeMkocteit  raza  Cp/Cv meromom
aanadaTHYeCKOro PpaCHIMpPEHUs», TMOPTPETHI
YYEHBIX.




VYuebnas nabopaTopus
«DIIEKTPUYECTBO u
Maraetusm», A-207

Crnenuani3upoBaHHOE 1abopaTopHOe
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 COIIPOTUBJICHHUAX,
COCIMHEHHBIX HOCIIE0BATENBHO u
napajulellbHO»,  YCTaHOBKa  JlabopaTopHas
«Ornpenenenue TOPU30HTAJIBHOMN
COCTaBHﬂIOHIGﬁ WHAYKOOUW MAarduTHOI'O II0JIA
3eminy, yCTaHOBKa naboparopHas

«OrmpesienieHue COMPOTUBIEHUN C IOMOLUIBIO
MOCTOBOM CXeMbl YUTCTOHA », YCTaHOBKa
naboparopnas «IIpoBepka 3akona Oma u
U3MEpPEHUE YIEIbHOTO COMPOTHUBIEHUS »;
Monyib DII3-03 «OnpeneneHue OTHOIIEHUSA
3apsa dJeKTpoHAa K  €ero Macce METOJIOM
MarHeTpoHa»,  YCTaHOBKa  JjaOoparopHas
«3yuenne ammepmerpa U BOJBTMETPay,
ycTaHoBKa  JabopatopHas  «I'pamynpoBka
raJbBaHOMETpa», YCTaHOBKa JlabopaTtopHas
«JKcnepuMeHTalbHas MpoBepKa 3akoHa OMay,
MOPTPETHI YUYEHBIX

VYyebnas nabopaTopus

«MexaHuKa U MOJICKYIISIpHAS
dbuzuka» A-206

Criennanu3upoBaHHOE naboparopHoe
00opyaoBaHue 1Mo mpoduITIo J1abopaTopu:
ycTaHOBKa  JjabopatopHasi — «Onpenenenue
koaddurmenTa BSI3KOCTH BO3/IyXa
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
IIITeriHepay, MOPTPETHI YYEHBIX

KommnbroTepHblii Kiacc ¢
BbIXOsioM B MHTepHET A-204

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

CamMocTosTelpHas
pabota

KomnerorepHsIii knacc ¢
BbIXOJI0M B MHTepHET B-600a

Crnenuanu3upoBanHas ydeOHas mebens 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

Jlutia ¢ orpaHHYEHHBIMU BO3MOXHOCTAMHU 3/10poBbs (OB3) 1 MHBAIMIBI UMEIOT
BO3MOXKHOCTh O€CIPENSITCTBEHHO IMEpPEeMENIaTbCs U3 OJHOr0 Y4eOHO-I1a00paTOpHOTO
KOpIlyca B JIPYrOW, TOJHATHCS HA BCE O3TAXH YUeOHO-JIAOOPATOPHBIX KOPITYCOB,
3aHUMAaThC B  YYEOHBIX W HMHBIX IIOMEIICHUSX C YYETOM 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 yueOHbIC TToMenIeHus. IHpopMalys 0 CeHaIbHBIX YCIOBUSX, CO3MaHHBIX JIJIS
oOyuarommxcss ¢ OB3 wm wHBaaMaOB, pa3MelicHa Ha CcalTe YHUBEpPCUTETA
www//kgeu.ru. iMeeTcst BO3MOKHOCTh OKa3aHUsI TEXHUYECKOW IMTOMOIIHA aCCUCTEHTOM,
a TaKXKe YCIIYT CYypIONEePEBOTIMKOB U TH(IOCYPI0TIEPEBOIINKOB.

st aganTanuu K BocnpusaTuio tunamu ¢ OB3 u uHBanmuaaMu ¢ HapyluieHHBIM
CIIyXOM CHpPaBOYHOTO, Y4eOHOTO Marepuaia IO JUCHUIUIMHE 00eCIeuynBaroTCs
CJIEIYIOIINE YCIIOBUS:

- ISl JTy4IlIel OpUEHTAIIMU B ayUTOPUH, TPUMEHSIOTCS CUTHAIIBI OTIOBEIIEHUS
0 HayaJsie ¥ KOHIIE 3aHATHUS (CIOBO «3BOHOK» MUILETCS HA JOCKE);

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

- pazroBapuBasi ¢ OOYyYalOIIUMCS, TEAArorMYeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKMMHU TMPEIJIOKECHHUSAMHU, OOecleunuBas BO3MOKHOCTh
YTEHUS 10 Ty0aMm.

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

- HCTIOJIb30BAHUS CXEM, TMarpaMM, PUCYHKOB, KOMIBIOTEPHBIX MPE3CHTAINH C
TUNEPCCHUIKAaMU, KOMMEHTUPYIOIIUMHE OTAEIbHBIE KOMIIOHEHTHI H300paKCHUS;

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

- obecrieueHnsT BO3MOXKHOCTH JiJIi  OOYy4aromerocss TMOJYYUTh aJPECHYIO
KOHCYJIBTAIIMIO TIO0 3JIEKTPOHHOM MOYTE 10 Mepe HEOOXOTUMOCTH.

Jlnst amanranuu K Bocnpusitrio gunamu ¢ OB3 1 nHBanmumaMu ¢ HapymeHusIMH
3peHus CIIPaBOYHOTO, y4eOHOrO0, MIPOCBETUTEITHCKOTO MaTepuania,
MPETYCMOTPEHHOTO 00pa30BaTEeIbHON MPOTPAMMON MO BRIOPAHHOMY HAIPaBJICHUIO
MOATOTOBKH, 00ECIIEYNBAIOTCS CIICTYIOIINE YCIOBUS:

- BeZIeTCA aanTtanys oQUIManIbHOTO caifTa B ceTu MIHTepHET ¢ yueToM 0COOBIX
MOTPEeOHOCTEH MHBAIHJIOB 110 3PEHUI0, 00ECIIEYMBACTCS HATMYHE KPYIMHOMIPU(TOBOH
CIIPaBOYHOM MH(OPMAIIMU O PACTIMCAHUM YYCOHBIX 3aHATHU;



http://www.kgeu.ru/

- IEIarOrM4YeCKUid  pabOTHUK, €ro coOeceqHUK (MpU HEOOXOAUMOCTH),
MPUCYTCTBYIOIIME HA 3aHATUH, MPEACTABIISIIOTCS 00YYarOUIUMCS, MPU ITOM KaXKIbli
pa3 Ha3bIBAETCS TOT, K KOMY MEeIarornyeckuii paboTHUK oOpalaercs;

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

- meyaTHass MHQOpMalMg TpenocTaBiIseTcs KpynHbIM ImpudTom (oT 18
ITYHKTOB), TOTAJIbHO 03BYYMBAETCS;

- o0ecrieunBaeTcsl HEOOXOUMBIN YPOBEHBb OCBEILIEHHOCTU IMOMEIIICHU;

- IPEAOCTABISAECTCA BO3MOKHOCTh HCIOJIb30BaTh KOMIIBIOTEPHl BO BpeMs
3aHSATUHN U MPABO 3alUCH 00BsICHEHUM Ha TUKTOGOH (110 JKEJIaHUI0 00yJaroIuXxCs).

dopMa MpoBeACHHS TEKyIIeM M IPOMEXKYTOYHOM aTTecTaluu s
obOyuaromuxcsa ¢ OB3 v MHBAIMIOB OMpeAesIETCsl MeAarorndeckuM pabOTHUKOM B
COOTBETCTBUM C y4eOHbIM mmiuaHoM. [Ipu HeoOxomaumoctu oOydaromemycs ¢ OB3,
MHBAJIUAY C YYETOM MX MHJMBHUIYaIbHBIX MCUXO(PU3MUECKHUX OCOOCHHOCTEN Naercs
BO3MOKHOCTb MPOUTH MPOMEKYTOUHYIO aTTECTAIIMI0 YCTHO, MMCbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIIbIOTEpE, B (popMe TECTUPOBAHUS U T.II., TUOO MPEIOCTaBISAETCS
JIOTIOTHUTENIBHOE BpeMs ISl IOJrOTOBKH OTBETA.

8. MeTonnueckue peKOMeHAANUM Ui NpenoaaBaTesieil M0 OPpraHu3anuu
BOCIIUTATEJBbHOH PadoThI ¢ 00y4ar0IMMHCS.

Metoaudeckoe o0ecreueHne mporecca BOCIUTAHUSA 00yUYarOIIMXCs BBICTYIIAET
OIHUM W3 ONpeAeNsIonuXx  (pakTopoB BBICOKOTO KadecTBa 0Opa3oBaHUS.
[IpenogaBarens By3a, JAEMOHCTPUPYS BBICOKMM Npo(EeCcCHOHATU3M, JPYIUIIHIO,
YETKYIO TPKIAHCKYIO TIO3UIIUI0, CAMOIUCIMIUIMHY, TBOPUECKUHN MOIXO0/ B PEIICHUH
npodeccroHaIbHBIX 3ajad, B XojAe¢ 00pa3oBaTEILHOTO IpoIecca CIOCOOCTBYET
dbopMUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipu peanuzanuu JOUCHUIUIMHBI  IIPENoJaBaTeIhb MOXET HCIOJIB30BaTh
CJICAYIOIINE METO/IbI BOCTIUTATEILHON PaOOTHI:

- MeToabl (POPMHUPOBAHUS CO3HAHUA JIMUYHOCTH (Oecena, MUCITYT, BHYIIECHHUE,
UHCTPYKTaX, KOHTPOJb, OOBSCHCHHE, IPUMEP, CaMOKOHTPOJIb, pacckas, COBET,
yOeXKICHHUE U AP.);

- METOIbl OpPTaHW3AIMHU JCATCIHPHOCTH W (OPMHPOBAHMS OIBITA IOBEICHHS
(3amaHue, OOIICCTBEHHOE MHEHHE, IeJarorudeckoe TpeOoBaHUE, TOpYUYCHUE,
MpUYyYEHUE, CO3/IaHNE BOCIIMTHIBAIOIINX CUTYAIlUi, TPEHUHT, YIIPaXKHEHUE, U AP.);

- METOJbl MOTHBALUM JCATEILHOCTH WM TOBEICHHS (0J00pCHHE, MOOIIPEHUE
COIMAJIbHOM AaKTUBHOCTH, TIOPHUIIAHHME, CO3JlaHME CHUTyalluid ycIexa, CO3/JaHue
CUTYalMi 1151 SMOLIMOHAILHO-HPABCTBEHHBIX NIEPEKUBAHUIM, COPEBHOBAHUE U JP.)

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

I'pasicoancroe u nampuomuueckoe 60Chumanue:

- opMupoBaHHE y OOYYAIOIIMXCS IEJIOCTHOTO MHPOBO33PEHUS, POCCUHUCKOM
WJICHTUYHOCTH, YBRKCHHS K CBOEH CEMbE, OOIIECTBY, TOCYIaPCTBY, IPUHITHIM B CEMbE U
00I11eCTBE TYXOBHO-HPABCTBEHHBIM U COIIMOKYJIBTYPHBIM IIEHHOCTSIM, K HAITMOHATILHOMY,
KyJIbTYPHOMY ¥ HCTOPUYECKOMY Hacjieauto, (OpMHUpPOBAHUE CTPEMJICHHS K €ro
COXPAHEHHIO M PA3BUTHIO;



- popmupoBaHUe Yy 00YJaIOIUXCSI aKTUBHOW TPAXKIAHCKOW MO3UITUH, OCHOBAHHOM
Ha TPAJULMOHHBIX KYJIbTYPHBIX, TYXOBHBIX M HPABCTBEHHBIX LEHHOCTSAX POCCHICKOTO
oOmiecTBa, /s TOBBIIEHHUS CHOCOOHOCTH OTBETCTBEHHO PEANTHU30BbIBATH CBOU
KOHCTUTYLIMOHHBIE ITPaBa U 00s3aHHOCTH;

- pa3BUTHE MPABOBOMN M MOJUTUYECKON KYJIbTYphl 00yYaIOUIUXCs, paClIMpPEHUE
KOHCTPYKTUBHOI'O Y4YacTHSl B MNPHUHATHUM PEIICHUN, 3aTparMBaloOlllMX WX IpaBa u
MHTEPECHI, B TOM YHCJI€ B PA3IMYHBIX (DOpMax caMOOpraHU3alMK, CAaMOYIPABICHUS,
0OIIECTBCHHO-3HAUYNMOM JICTCIIbHOCTH;

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

Llyxoerno-HpascmeenHoe gocnumanue:

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

- popMupoBaHMEe TPUHIMIOB KOJUIGKTUBU3MA U  COJUAAPHOCTH, JlyXa
MUJIOCEPANST M COCTpaJaHMs, NMPUBBIYKKA 3a00TUTHCS O JIIOASX, HAXOJSAUIUXCS B
TPYAHOM KU3HEHHOU CUTYyallNH;

- popMupoBaHHE COMUIAPHOCTA M YYBCTBA COLIMAIBLHON OTBETCTBEHHOCTH I10
OTHOILEHUIO K JIFOJSM C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMU 3J10POBbs, IPEOIOJICHUE
NICUXOJOTHYECKUX OapbepoB MO OTHOLIEHUIO K JIIOJISIM C OTpaHUYCHHBIMU
BO3MOXHOCTSIMU;

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

Kynomypno-npoceemumenvckoe eocnumanue:

- popMupoBaHHE CTETUYECKON KapTUHBI MUPA;

- hopMupoBaHHE yBa)KEHUS K KYJIBTYPHBIM IICHHOCTSIM POJHOTO TOpOAa, Kpas,
CTpaHBbI;

- IOBBIIICHNUE TTO3HABATEIILHON aKTHBHOCTH O0YyYaIOIIUXCSI.

Hayuno-obpaszosamenvhoe socnumanue:

- hopmupoBanue y 00y4aronmxcsi HAy94HOTO MUPOBO33PEHHS;

- popmMupoBaHHe YMEHHUS MMOTy4YaTh 3HAHUS,

- popMupoBaHHEe HABBIKOB aHANIM3a W CHHTE3a MH(POpPMAIMH, B TOM YHCIIC B
podecCHOHATBLHON 00JIaCTH.
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OneHoYHBIE MaTepHaibl MO AUCHUIUIMHE, NMPEIHA3HAYCHHBI JI1 OLCHUBAHUS
pe3yAbTaTOB O0YyUEHHS HA COOTBETCTBHE UHAMKATOPAM JOCTHXKEHUS KOMIIETEHIIUM.

OueHnBaHuE pe3yJbTaTOB OOY4YEHUS MO JUCHUIUIMHE OCYIIECTBISETCS B
pamkax Tekymiero koHTpoJisa (TK) u nmpoMexxyTodHOM aTTecTaluu, MPOBOJUMBIX IO
6abHO-peiiTunroBoit cucreme (bPC).

1.TexHosioruyeckasi Kapra

Cemectp 1
PeiiTuHroBsie nokasarenu
o)
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Paznen 1. «OcHoOBBI TK1 15
KJIACCUYECKOH H 15 | 0-15 30 15-30
PENATHBUCTCKON MeXaHUKH»
Tecr 10
OtyeTt no nmabopaTopHO# padboTe 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 nabopaTopHOU padboTe 10
(OJIP)
Ompoc o pazzenam (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 pazaenam (Temam) 0-10
Pedepat (Pdp) 0-5
IIpomexyTouHas aTTecTanus oM
0-45
(3x3amen) 1
B nucemenHoit hopme mo 0-45
owteram




Cemectp 2
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Paznen 4. «Maruerusm» T4 15 | 0-15 250_ 15-30
Tecr 10
Otyet no nabopaTopHoi paboTe 5
(OJIP)
Ompoc 1o pazzenam (TeMam) 0-10
Pedepar (Pdp) 0-5
TK 20-
Pazgen 5. «OnTuka» ° 20 |0-15 3(,)5 20-35
Tecr 10
OtyeTt no nmabopaTopHO# padboTe 10
(OJIP)
Ompoc o pazzenam (TeMam) 0-10
Pedepar (Pdp) 0-5
Paznen 6. «DnemMeHThI TK6 20
KBaHTOBOU (hm3uku. OCHOBBI 20 |0-15 35 20-35
ATOMHOM U SIIEPHOUN (PUBUKHIY
Kontponbshas padora (KHTP) 10
OtyeT no nabopaTopHO# padboTe 10
(OJIP)
Ompoc o paznenam (TeMam) 0-10
Pedepar (Pdp) 0-5
IIpomexyTouHas aTTecTanus oM
0-45
(3x3amen) 2
B nucemenHol hopme mo 0-45
oueTam

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

YpoBeHb chOPMUPOBAHHOCTH
3annanu- MHIUKATOpa KOMIETCHIUH
Koz Koz POBAHHbIC Boicokuii | Cpennnii Huxe Husknii
KOMIle- | HMHIUKAaTopa pe3yIbTaThI cpesiHero
TEHUMH | KOMIIETEHIMH | OBYMEHMANO |07 85 14 100 o1 70 10 84| 0T 55 10 69 | 0T 0 110 54
JUCIMILITHHE
I1lkana oleHUBaHUS




HEY10B-

yIOBIIET-
OTJIMYHO XOpouro JICTBOpU-
BOPUTCIIBHO
TCIIbHO
3aYTEHO HE 3a4TEHO
3HATH:
OCHOBHLIE YpoBeHb VYpoBenr | Munumain | YpPOBEHB
busnaeckue 3HAHHI B 3HAHHH B BHO 3HAaHUU
ABJICHUS U 06’BeMe, 06’I)eMe, JOITYCTUM HUXKE
3AKOHEIL: OC- COOTBETCT | COOTBETCT BIi MUHUMAT
b
HOBHBIE BYIOIIEM BYIOIIEM YPOBEHb BHBIX
(usnueckue pe- | TPOTPAMM | TIDOTPAMM | spapyif TpeOoBaH
JMYMHBI U KOH- | © ¢, MeeT uMeeT um,
CTAHTEL HX MIOJITOTOBK MECTO MECTO UMEIOT
b
onpenenenne u | oe3 HECKOJILKO MHOTO MECTO
IMOOK HETrpyObIX rpyOBI
eIMHHIBI H3Me- | OO0 erpyo HerpyObIX pyObIe
CHUS; OLMnO0K OIITHOKH
p ; OHIMOOK
YMETh:
ITponemon | Ilponemon | Ilpogemon | Ilpn
CTPHUPOBAH | CTPUPOBAH | CTPHPOBAH | PEIICHUN
BI BCE BI BCE BI CTaHIapT
OCHOBHBIC | OCHOBHBIC | OCHOBHBIE | HBIX
YMCHUS, YMCHUS, YMEHHSI, 3aJ1a4 He
PEIICHBI PEIICHBI [S11(9:3131 TIPOJIEMOH
BCE BCE TUTIOBBIE | CTPHUPOBA
OCHOBHBIC | OCHOBHBIC | 33[a4M C HBI
NpUMEHATh Pu- | 3a7a4Hu, 3a/1a4uu C HErpyOBbIM | OCHOBHBIE
3HKO- BBITIOJIHEH | HETPYOBIM | U YMEHWUS,
MaTeMaTHYeCKH | bl BCE u OIMOKAMHU | UMEIOT
OIIK-3 OIIK-3.2 il anmapar, npu | 3aJaHus B | omuOKamu | MECTO
peleHI TIOJTHOM , BBITIOJIHEH | TpyOBIe
npodeccuoHallb | 00bemMe BBITIOJTHEH | BI BCE OIIMOKH
HBIX 33124 BI BCE 3aJaHus,
3aJ]aHds B | HO HE B
MIOJTHOM MIOJTHOM
o0BeMe, o0BeMe
HO
HEKOTOPBI
ec
HemoveTa
MU
BJIAJICTh:
[Tponemon | IIpone- Nwmeercs He mpo-
METONaMH CTD I/II[ OBaH M(I;)HélT U- | MUHU "
anamsa 1 BI gagmxn OBaHII:I MaTbHBIN Crorty
MOIeTTUpOBa- P cTpHp
A npu 0a3oBbIC Habop OBaHbI 6a-
b
€IICHUHU | HaBBIKH HABBIKOB
TEOPETHYECKOTO P 30BBIC
" HECTaHJap | MIPH VTS HABBIKK
THBIX CIICHUH eIIeHus
JKCHEPUMEHTAT | 45 nau ETaH apTH IC)TaH apTH b
LHOIo nad, nap L RS-
BBITIONTHE- | BIX 3a7a4, | bIX 33jad,
UCCIICIOBAHUS CTaHAapT
HUU (QU3U- | BBITIONIHE- | BBIMIOJIHE-
IpU PEIICHUN HBIX
YECKUX HUM QU3u- | HUS PU3H-
npogeccuoHab 3ajay,
HBIX 32124 JKCIIEPH- | YECKUX YEeCKHX
BBITIOJTHE-
MEHTOB, DKCHEPU- | DKCIEPHU- OJIHE




00paboT- | MEHTOB, MEHTOB, HUS Qu-
KU U 00paboT- | 00paboT- | 3Mueckux
HUHTCP- KN n KN n SKCIICpHU-
npeTanuyd | UHTEp- UHTEP- MEHTOB,
TaToB 0€3 | UX PE3YNb- | UX PE3YAD~ | wy 1 HH-
OmHMOOK U | TaTOB C TaTOB C Teprpera-
HEJIOUETOB | HEKOTOPBI | HEKOTOPBL | /1)y
MH MH
pe3ynbTa-
HemodeTa | Hemodera
TOB,
MH. MH
HAMEIOT
MECTO
rpyOsbie
OILIIOKH.

OrneHKka «OTJIMYHO» BBICTABISICTCS 3@ BBIMOJTHCHUE KOHMPOJIbHLIX padom u
mecmogulx 3a0anull 8 cemecmpe 6e3 owuboK U Hedouemos, 21yO0Koe NOHUMAaHue U
YMeHUue NPUMeHAMb Quaudeckue 3aKoHvl Ol peuleHus 3a0ay meopemuyeckoeo,
IKCNEPUMEHMAIbHO20 U NPUKIAOHO20 Xapakmepd, NOaHble U CcoOepicameibHbvle
omeemuvl Ha BONPOCHL burema (meopemuyeckoe U npaKmuieckoe 3a0atnue),

OreHKa «XOPOII0» BBICTABIISICTCS 32 BBIMOJIHCHUEC KOHMPOIbHbLIX pabom u
MmecmoBvlX 3a0aHUll 8 cemecmpe ¢ MUHUMATbHLIMU OUWUOKAMU U HedoYemamu,
NOHUMAHUe U YMeHUe NPUMEHAMb @QuauiecKkue 3aKOHbl Os1 peuleHus 3a0ay
meopemuuecko2o, IKCNePUMEHMAIbHO20 U NPUKIAOHO20 Xapakmepd, 00CMAmoyHO
NOJIHble U codepicamelibHble Omeemvl HA 8ONPOCLL buiema (meopemuyeckoe Uuiu
npakmuieckoe 3a0anue);

OleHKa  «yJOBJIETBOPUTEIbHOY BBLICTaABIISIETCS 3a  BBLIIIOJIHEHUE
KOHMPOTILHLIX pAOOmM U MecmosblX 3a0aHUll 8 cemecmpe ¢ DOIbUUM KOAUYECTNEOM
OMWUDOK U HeOouemos, MUHUMAIbHBIU HAOOP HABLIKO8 BbINOJHEHUS (DU3UYECKUX
9KCNepuUMenmos, 0opabomxu u UHmMepnpemayuu Ux pe3yabmamos.

OlieHKa «HEY0BJIETBOPUTEIbHO» BBICTABISIETCS 3a claboe U HenoaHoe
BBITIOJTHCHUE KOHMPOJIbHLIX pabom 6 cemecmpe u Omcymcmeue MUHUMATbHBIX
HABLIKOB BLINOJHEHUS (PUBUUECKUX IKCNEPUMEHMO8, 00pabomKu u uHmepnpemayuu

UX pe3yibmamos.

3. IlepeyeHb O1LIEHOYHBIX CPEICTB
Kparkas xapakTepucTHUKa OLIEHOUHBIX CPEJCTB, MUCIOJIb3yEMbIX MPHU TEKYIIEM
KOHTpPOJIE YCIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTaluh OOydYarolmerocs 1Mo

JOUCILUILIUHE
HanmenoBanue
OmnucaHue OLlEHOYHOI0
OILIEHOYHOTO Kpatkas xapakrepuctruka OlleHOYHOTO CPeICTBa cpencTaa
CpeACTBA Y
KountponbHas CpencTBo NMpoBEPKU YMEHUW MPUMEHSTH MOJTYyYEHHBIE Komruiekt
pabora (KutP) 3HaHUS JJI1 pelIeHHs 3a7ad ONpeleJeHHOTO Tuma Mo KOHTPOJIbHBIX




TEME WUJIH pa3ieiy 3aJ]aHui 10 OueTam
Cucrema CTaHJApTH3UPOBAHHBIX 3aJJaHuH,
Tecr (Tecr) 103BOJISIIOIIAS aBTOMAaTU3HPOBATh IpoLEenypy KOMHHGVKT TECTOBRIX
M3MEpEHHUsl YPOBHS 3HAHUN U YMEHUH 00y4aromerocs SN
Ilepeuens 3a1annii U
Otuer o BremonHenne — nmabopatopHOit  paboTel,  00paboTka BOTPOCOB V1A
nabopaTopHOi pe3ynbTaToB  dKcnepuMeHta. OdopmieHue  oTdeTa, SATHITET .
pabote (OJIP) 3al1UTa Pe3yJIbTaToB J1a00paTOPHOI PabOTHI IO OTUETY AaboparopHoi
paboThl, IEpeyeHb
TpeOOBaHUH K OTUETY
Omnpoc no 3HaHNWE OCHOBHBIX NOHITHUH Ilepeuenn
paznenam TeMbl/pa3iena/ AUCIUTUTIHBI ompeneneHui
(Temam) OCHOBHBIX TTOHSTUI
TEMBI/ TUCIATUTAHBI
[Iponykr  camocTosATenbHOW  pabOThl  CTYyJEHTAa,
MPECTaBISIONMNI  cO00M  KpaTkoe U3JI0XKEHHE B
Pedepat (Pdp) MMCBMEHHOM  BHUJE  TOJY4YeHHBIX  pe3yibTaToB | Temsl pedepaTos
TEOPETUYECKOr0  aHalu3a ONPENEICHHON HaydyHOU
(yuebHO-HCCIIeTOBATEHCKOMN ) TEMBI
OneHoYHbIE MaTepHallbl, BBIHECEHHBIE Ha JK3aMeH, | [lepedeHn
COCTOAT W3  JK3aMEHAIIMOHHBIX  OWJIETOB  C | TEOPETUYECKUX
DK3aMeH TEOPETHUECKIMH BOTIPOCAaMH 171 3aJJaHUSIMHU | BOTIPOCOB U
MIPAKTUYECKOT0 XapaKkTepa Ui IPOBEPKH MPAKTUYECKUX | KOMIUIEKT TUIIOBBIX
YMEHHIA. 3a1a4

4. TIlepeuyenn

KOHTPOJbHBIX 3aJaHuM NN

HHBIC

MaTepHaJbl,

HeoOXoauMble /i1 OLEeHKH 3HAHWI, YMEHM M HABBIKOB, XapaKTepU3YyIOIIUX
Tanbl GopMHUPOBAHUA KOMIETEHUIMIA B Mpolecce 0CBOCHUS TUCHUNIUHBI
[Iposepsiemas komnetenius: [Iposepsiemas kommnerenius: OIMK-1, OTTK-1.2

Ilpumep 3a0anus
Has texkymero kourposas TK1:

TecT

Bonpoc

BapuaHm bl omeema

IIpu abcolitoTHO HEyNpyrom
yJape BBINOJIHAETCS:

TOJIBKO 3dKOH COXPpaHCHUA UMITYJIbCa

TOJIBKO 3aKOH COXPAaHCHHA IMOJTHOM MeXaHH4YeCKOM OHCPI'Un

TOJIBKO 3dKOH COXPAaHCHHUA MOMCHTA NUMITYJIbCA

MEXaHUYeCKOI OHCPTUHn

U 3aKOH COXPAaHCHUS HMITYJIbCA, U 3aKOH COXPAaHCHUA TOJIHOM

Cuna,

CCJIN:

JNEUCTBYyIOIlasl  Ha
TeJo, He coBepIIaeT paboTy,

CHJIa MapaJljiCJIbHAa HAIIPABJICHUIO ICPCMCIICHU A

CHJIa aHTUIIApaJJICIbHA HAITPABJICHUIO IICPECMCIICHUS

TCJIO IIOKOUTCA

CWja HampaBjeHa
nepeMenieHus

non

TYIBIM  yIJIOM

K  HallpaBJICHUIO

Pamnyc-Bexrop,
MIPOBEICHHBIN U3 Hayaja
KOOpJMHAT B JAHHYIO TOUYKY
MO3BOJISIET ONPEACIIUTH

MECTOHAXOXKACHHE TaHHOM TOUKHU

MOJI0KE€HHE JAaHHOM TOYKU

paanyC KpUBU3HBI TPACKTOPHUU ABUIKCHUA TOYKU

BCKTOPH CYMMY CHUJI, HPUJIOKEHHBIX K JAHHO! TOUYKE
b

OTtuer no s1aboparopHoii padore (OJIP)



VYkazanus o opopMIieHHIO OTUETa K JabopaTopHOi padoTe.

Otuer odopMseTcss KaXIAbIM CTYACHTOM HWHIAMUBUAYATbHO H JOJDKEH
coJiepKaTh: HOMEp U Ha3BaHWE padOThl, LIeJIb padOThI, 1aTy BHINOJHEHHUS, KPAaTKOE
OMHCAHUE TCOPUM  U3y4aeMOTO0  BOMPOCA, OCHOBHBIE  XapaKTEPUCTUKH
WU3MEPUTENBHBIX MPUOOPOB, 3aMUCH PE3yNbTATOB MPSIMBIX W3MEPEHUIH W pacyeToB
KOCBEHHBIX HW3MEpPEHUI, OQOpPMIICHHbIE B BHUAE TAaOMHUIIBI, TpaHUKH MOTy4dEHHBIX
3aBUCUMOCTEH (ecnmu  TpeOYyroTCs), 3amucCh  BBIYUCICHUN, MNPUBOJAIIUX K
OKOHYATENFHOMY pe3yJbTaTy, pacueT OIMMOOK HM3MEpPeHHH W OKOHYATEIbHBIN
pe3ynabTaT ¢ YKa3aHUEM OIINOKY U3MEPEHHUsI, BHIBOJIBI.

Bce rpaduku momkHBI OBITH BBITIOJHEHBI Ha MHJUTMMETPOBOM Oymare. [lpu
pacuerax He0OX0UMO HCIOJIb30BaTh eAMHUIIBI crucTeMbl CH.

K xaxpgoii nmaboparopHoil paboTe COAEPKUTCA MEPEeYeHb BOIMPOCOB JJIA 3aLIUTHI
1abopaTopHOIl pabOTHI.

Ipumep: JlaGoparopnas padora U3BMEPEHUE YCKOPEHHUA CBOBO/JHOI'O
[MAAEHMA C IIOMOIIBIO MATEMATHUYECKOI'O MASTHUKA
KoHTposbHBIE BONIPOCHI:

1. KakoB BHJ 3aKOHA TAPMOHUYECKUX KOJICOaHUN MasTHUKA?

2. Uro Takoe kojebOaHus? CBOOOJHBIC KOJeOaHUS? TapMOHUYECKHE KoJeOaHus?
NEPUOINYECKUE MPOLECCHI?

3. Jlaiite ompeneneHus aMIUIMTYAbl, (a3bl, MEpUOJA, YACTOThI, IMKIMYECKOMN
Y4aCcTOTHI KOJICOaHMUS.

4. BoeiBegute (opmynbl Asis NMEPUOAOB KOieOaHUM NPYKUHHOTO, (PU3UUYECKOTO U
MaTeMaTUYECKOTO0 MasTHUKOB.

5. Kak 3aBucut BenuurHa g oT reorpaguueckoi mupoThI?

6. IlpuBenuTe npuMepbl NPAKTUYECKOTO UCTIONB30BaHUS KOJIeOaHUN MasTHUKA.

Onpoc o pasaenam (Temam):

AOGCOTIOTHO TBEP0€ TEJIO;

Ckopocts (nuddepeniuanbaas Gopma);

Yckopenue (muddepeHmnuanbaas hopma);

TanrennuanbHOE M HOPMATBHOE YCKOPEHUS ((hOpMYyIIbI);

Bropoii 3akon HeiotoHa (onpenenenue u hopmyna);

Nmnynbe (onpenenenue u Gopmyna);

PaGota (onpenenenue u popmyna);

3aKOH COXPaHEHUs MOJHOW MEXaHUYECKOH dHeprun (omnpeesieHrue u popmyra);
3aKOH COXpaHEHUS MOMEHTa UMITyJIbca (ornpeneiacHue u Gopmyia);

10 Teopema llTelinepa.

©CoNoORLNE

Pedepart (Pdp)
Tembl pedepaTos:

1. IBmxeHue, kak (hopMma CylieCTBOBaHUS MaTEpPUH;
2. 3aKOHbI KHHEMATUKN MEXAaHUYECKOTO JIBUKEHHS U CBSI3b MEXKY HUMU;



3. JeiicTBue cui B 3eMHBIX YCIOBHUSX;

4. MexaHn4ecKkoe IBU’KEHHE B HEMHEPLUAJIbHBIX CUCTEMAX OTCYETA,;

5. Tpenwue. [lonp3a 1 Bpen 1Isi MEXaHUYECKOTO JABUKECHHUS ;

6. 3aKOHBI cOXpaHEeHUs - (QyHAAMEHTAIbHBIE 3AKOHBI TPUPObI;

7. DHeprus — eIMHasi Mepa pa3IudHbIX (POpPM ABMKEHUS U B3AUMOEHCTBUSA
MaTEepHH;

8. BosHOBBIE TTPOLIECCHI B IPUPOJIE U TEXHUKE;

9. [IBuxeHue Tell B pealbHbIX Cpeaax;

10. O6 ucropuu pazButus «Teopun OTHOCUTEIBLHOCTH.

Ilpumep 3a0anus

Js rekymero koutpoast TK2:

Tect
Bonpoc Bapuanmur omeema
[IepBoe Hayano | Q=AU+A
TEPMOITHAMHUKH s | Q=0
MU30TEPMHUUECKOTO mporecca | Q=AU
MMeEeT BUJIL: Q=A
[Tpu TEIJIONPOBOJHOCTH | IEPEHOCA UMITYJIbCA U3 CJI0S B CIION
MTPOUCXOIAT IMPOLIECCHI: TepeHoca BHyTpEeHHEN dHEPTUH B OpME TETIOTHI

BBIPAaBHUBAHMSI CKOPOCTEN OIM3IEKANINX CIOEB
CaMOTIPOU3BOJIBHOTO BBIPDAaBHUBAHUSl KOHLIEHTpAaLUA B CMecH
ra3oB WIK IVIOTHOCTEN B XUMUYECKH YHCTHIX ra3ax

Huxn Kapro — oOpaTumsrit JIBYX U30XOP M JIBYX H300ap
KPYroBOH Imporiecc, JIBYX M30TEPM U JIBYX anuadaT
COCTOSIIITNH U3: JIBYX M30TEPM U JIBYX U30X0P
JIBYX M30TEPM U JIBYX M300ap

OTtuer no 1abopatopHoii padore (OJIP)

VYkazanus o opopMIIeHHIO OTYETa K TaOOpaTOpHOI padoTe.

Otuer odopmisieTcs KaXKIbIM CTYJACHTOM WHAMBHAYAIbHO U JIOJDKEH
coliepKaTh: HOMEp W Ha3BaHHWE PaOOTHI, 11eJh Pa0OTHI, ATy BHITIOJHEHHUS, KPATKOE
OnHUCcaHue TEOPUM  HM3y4aeMOI0  BOIPOCA, OCHOBHBIE  XapaKTEPUCTUKHU
M3MEPUTENBHBIX MPUOOPOB, 3alUCU PE3YJIbTATOB MPAMBIX U3MEPEHUN U PacuETOB
KOCBEHHBIX HW3MEpPEHH, OPOpMIICHHBIE B BHJIE TaOMUIBI, TpaQUKH MOTYyYECHHBIX
3aBUCUMOCTEH (ecnmu  TpeOyroTCs), 3amucCh BBIYUCICHUW, MNPUBOJAIIUX K
OKOHYATEILHOMY pe3yJbTaTy, pacueT OIMHMOOK W3MEpPEHU W OKOHYATEIbHBIN
pe3yabTaT ¢ yKa3aHUEM OLIUOKU U3MEPEHUS, BHIBOJIbI.

Bce rpadguku goiKHBI OBITH BBIMOJIHEHBI HAa MWUIMMETpoBoi Oymare. Ilpu
pacueTax HE0OOXOAMMO UCIOJIb30BaTh €AUHUIIBI cucTeMbl CH.

K xaxmoii maGopatopHoil paboTe COAEPKUTCA TEPEUEHb BOMPOCOB IS 3AITUTHI
1abopaTopHOl pabOTHI.




Ipumep: Jlabopatopuas padora OIIPEJIEJIEHUE OTHOIIEHUN MOJISIPHBIX
TEIDIOEMKOCTEH 'A3A METOZAOM AIIMABATHUYECKOI'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 TEMIIEPATYPhI I'a3a B MPOLIECCE OIbITA.

5) OOwscHute, noyemy aauabara MNpU PaCUIMPEHMHM Ta3a CHaJaeT Kpyde, 4eMm
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 (Ttemam):

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 HEKUBOW TIPUPOJIC;

. TermmooOMeH B )KWBOW U HEKUBOU TPHUPO/IE;

. [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 (pu3nKe;

. 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:
KonTpoabnasi padbora (KutP)
Tunosele 3a1auu 151 KOHTPOJIBHOM paOOTHI

buner 1

1.

JIBe Tupu ¢ MaccamMu 2 KT M 3 KI' COSIMHEHBI 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 nuki padory 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

HAIpPSOKEHHOCTh W TOTEHIMAN TOJii B TOYKE, JICKAIIEH IMOCEpEeIUHE MEXIy
3apsiIamMu.

. JIBa 3apana mo = 10° Kn kaxnaelii Haxonarca Ha pacctossHuM 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 OOKJIaJKax 3TOro KOHJIEHCATOPA, €CITU K HEMY MOJKIIOUUTD MapalieIbHO
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 kaTUTCs 0€3 CKOJBKEHUS MO0 TOPU30HTAIBHON IIOCKOCTH CO
CKOPOCTHIO 5 M/c OnpeaenuTh KHHETUUECKYI0 YHEPTHIO I1apa.

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. [TooyduB o JMHAKOBBIN 3apsij, ITAPUKU PA3OILIUCh 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 paBimeHue co3gaer KOMIIpECCOp B KPACKOMYJBTE, €CIU 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 u3menenune sHTporuu AS, eciau HarpeBaHUE
MIPOUCXOJUT M300apUUYECKHU.



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 OJMHAKOBHIX TOYEYHBIX 3apsanoB 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 3apspkeHHOro KongaeHcaropa | Mx/lk. Jlo kakoro
HaIIPSKEHUs 3apsKEH KOHIeHcaTop?

OTt4et mo saboparopHoii padore (OJIP)

VYkazanus mo opopMIIeHHUIO OTUETa K JabopaTopHO padoTe.

Otyer odopmisSIETCS KaXIbIM CTYJACHTOM HWHAWUBUIYAJbHO U  JIOJKEH
COJIepKaTh:
HOMEP U Ha3BaHUE PAOOTHI, 11€JIb PabOTHI, JATy BBIMOJHEHUS, KPAaTKOE OIHCAHUE
TEOPUH M3Yy4aeMOTO BOIPOCA, OCHOBHBIC XapPaKTEPUCTHKH HU3MEPHUTEIBHBIX
npuOOpOB, 3alUCH PE3YIbTATOB TMPSAMBIX HU3MEPEHUH W PacYETOB KOCBEHHBIX
u3MepeHui, opopMIIeHHbIE B BUJIC TAOIHIIBI, TPapUKH MOJYyUYEHHBIX 3aBUCUMOCTEH
(ecmm  TpeOyrOTCS), 3aMUCh BBIYUCICHUN, MPUBOIAIIUX K OKOHYATEIHHOMY
pe3yibTaTy, pacdyeT omuOOK U3MEPEHUN U OKOHYATENIbHBIM Pe3yJIbTaT C YKa3aHUEM
OIIMOKHU U3MEPEHHUS], BBIBOIBI.

Bce rpaduku moimKHBI OBITH BBIMOJIHEHB HA MIULTUMETpoBOM Oymare. [lpu

pacueTrax HeoOXO0IUMO UCIOJIb30BaTh eIUHUIIBI cucTeMbl CH.
K xaxmoii nmabopatopHoil paboTe COAEPKHUTCS TEpeueHb BOMPOCOB IS 3aLTUTHI
71a00paTOpHOM pabOTHI.
IIpumep: Jlabopatopnas pabora [ PAJIYPOBKA I'AJIbBAHOMETPA
KoHTpoabHbIE BONIPOCHI:
1. Uto o3HavaeT mporpaayupoBaTh mpubdop?
2. Chopmymnupyiite npasmia Kupxroda.
3. Crpenka rambpBaHOMETpa CTOMT Ha HYJIEBOM JeJeHHM InKambl, koraa 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 Oynetr HaxoauThCs cTpenka mpuodopa, eciu 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. Ilpomomxute OMpe/IeIICHUE: «IJEKTPOCTATUYECKUM oJieM
HABBIBACTCS -+« « .ttt eete ettt et ettt ettt e e et e et e et et e et e ettt et et e e e aae e eaes »;

2. llpomomxure omnpenenenue: «HamnpsykeHHOCTbIO — DJIEKTPUYECKOTO  MOJIS
S 1) 81 10 (03 »;

3. Kak HanpaBieH BEKTOp HANPSIKEHHOCTH 3JIEKTPUUYECKOTO MOJIsi?
4. 3axod Kynona (popMysa u BXOASIINE B HEEC BEJIUYHUHBI);
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CBsI3b BEKTOpA HANPSHKEHHOCTU E 3JIEKTPUYECKOTO MOJIA ¢ IOTEHIUATIOM 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 IPUPOJIE;

HcTtouHnky TOKa U raJiIbBAHUYECKHUE DJIIEMEHTBHI,

Teopust MakcBeria u ee BIUSHUE HAa pa3BUTHE (PUBHKU;

MN3oTponHbie 1 aHU30TPOIIHBIE TUAIEKTPUKU. CErHETORIEKTPUKH;

[IpoBogHuku. fIBIIeHME JJIEKTPOCTATUYECKOM HHAYKIUU. Pacmpenenenue
M30BITOYHOTO 3apsiJia B 3aPsSXKEHHOM 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.DOnexkTpudeckuil TOK B Trazax. JJIEKTPOIPOBOJHOCTh ra3oB. MoHuzamus mMoiekynt

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, IEPECEKAOIMMU TOBEPXHOCTD
IIPOU3BOJIBHO 3aMKHYTYIO | OIPEJEIIAETCS 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 IIPpaBUITy: HpaBOfI PyKH




OTt4er mo s1adboparopHoii padore (OJIP)

VYkazanus o opopMIieHHIO OTUETa K JabopaTopHO padoTe.

Otuer odopmiseTcss KaXIAbIM CTYACHTOM HWHIANBUAYATbHO H JOJDKEH
coJiepKaTh:
HOMEpP U Ha3BaHUE palOThl, LIeJIb paOOThl, JATy BBINOJHEHUS, KPATKOE ONHUCAHUE
TEOPUU HM3y4aeMOro BOIPOCA, OCHOBHBIE XapaKTEPUCTUKU HU3MEPUTEIbHBIX
npuOOpOB, 3alUCH PE3YyJbTATOB MPAMBIX H3MEPEHUH U PACUETOB KOCBEHHBIX
U3MEpEeHU, opOopMJICHHbIE B BUJE TAOIUIIbI, Tpa(UKU MOTYYEHHBIX 3aBUCHUMOCTEN
(ecniu  TpeOyroTCs), 3alUCh BBIYUCICHUH, MPUBOASIIMX 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 HeoOX0IMMO UCIOJIb30BaTh eAUHUIBI cucTeMbl CI.
K xaxpgoii nabopatopHoil paboTe COAEPKUTCA MEPEeYeHb BOIMPOCOB JJIA 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 MHAYKLHS MarHUTHOTO TOJISI?

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 HampaBjI€HO MAarHUTHOE T0JIE B IIEHTPE KPYTOBOT'O MPOBOJHHUKA C TOKOM?

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

Onpoc o pasaenam (Temam):

1. Ilo xakomy mpaBWIy HAXOJIWUTCS HANpPaBICHHE BEKTOpPa MHAYKIIMA MATHHUTHOTO
mmoJisa?

2. Cuna Awmmepa. [lo kakomy npaBuTy HaXOAUTCS HAMpPaBIeHUE CUIIBI 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 npaBuily HaXOJUTCS HarpaBiieHue cuiibl JlopeHma?

6. 3akoH ’JeKTpOMarHuTHOM 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. MaraeTpoH. 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 BEILIECTRA,;

@®eppomarnetusM. Touka Kropu. MarnutHeii ructepesuc. lIpumeHenus
beppoMarHeTUKOB;

KBantoBass mpupoma  ¢eppomarHerusmMa. MexaHW3M  HaMarHUYUBaHUS
(deppomarseTuka,

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

IlepeMeHHBIN DSIEKTPUUYECKU TOK. XapaKTEPUCTUKU MEPEMEH-HOTO TOKa.
MOoOIIHOCTh TOKA,

BonHoBoe ypaBHeHUE I DJIEKTPOMArHUTHOM BOJHBI. OOBEMHAs TUIOTHOCTH
SHEPTUU AJIEKTPOMArHUuTHOTO noJis. [lotok sneprun. Bexrop [1oliHTHHrA;

[Ilkana »MEKTPOMArHUTHBIX BOJIH. Paguo4yacTOTHBIA M ONTHYECKUW JUana3oH
BJIEKTPOMATrHUTHBIX BOJIH.

Ilpumep 3a0anus

s tekymero kourposs TKS:

Tect

Bonpoc Bapuanmer omeema
Yron Mexay IUIOCKOCTIMU
MPOIYCKaHUs JIBYX | YBEJIMYMUTCSA B 2 paza

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

yMEHbIIUTCS B 4 pa3a

CTAaHCT paBHOﬁ HYJIIO

YMCHBIINUTCA B 2 pasa

Yron maneHuss Jyda Ha
TpaHUIly JABYX Cpel paBeH
45°, yroa mnperoMJEHUs -
60°, npu 3TOM
OTHOCHUTEINIbHBIM TOKa3aTeNb
MIPEJTOMIICHHUS COCTABIISET

0,71. (OTBeT yKazarh ¢ TOYHOCTBIO JIO COTHIX)

[Ipu nmepexone ceera u3
BakyyMa (BO31yX) B KaKyo-
00 ONTUYECKU
Mpo3pauHyo cpeay (Boay,
CTEKJIO) OCTaeTcs
HEU3MEHHOM. ..

HAITPaBJICHHUC PACIIPOCTPAHCHU A

CKOPOCTH PACHIPOCTPAHCHUA

JJINHA BOJIHBI

4acTOTa KoJIcOAHHI B CBETOBOI BOJIHE




OTt4er mo s1adboparopHoii padore (OJIP)

VYkazanus o opopMiieHHIO OTUETa K JabopaTopHOi padoTe.

Otuer odopmisieTcs KaXIbIM CTYJACHTOM HWHAMBUAYAIBHO U  JOJIKEH
coJiepKaTh:
HOMEpP M Ha3BaHUE paboOThl, LIeJb PabOTHI, ATy BHINOJHEHHUS, KPAaTKOE ONMUCAHUE
TEOPUU HM3y4aeMOro BOIPOCAa, OCHOBHBIE XapaKTEPUCTUKU HU3MEPUTEIbHBIX
npuOOpOB, 3alUCH PE3YyJbTATOB MNPAMBIX H3MEPEHUH U PAaCUETOB KOCBEHHBIX
U3MEpeHUd, opOopMJIEHHbIE B BUJE TAOIUIIbI, TpaUKU MOJYYEHHBIX 3aBHUCHUMOCTEH
(ecniu  TpeOyroTCs), 3amUCh BBIYUCICHUH, MPUBOASIIUX K OKOHYATEIbHOMY
pe3ynbTary, pacuer OmMMOOK M3MEPEHUN W OKOHYATENIbHBIA PEe3yNbTaT C yKa3aHUEM
OLLIMOKU U3MEPEHMS], BBIBOIBI.

Bce rpaduku noimKHBI OBITH BBIMOJIHEHB HA MHJTUMETpoBOM Oymare. [lpu
pacueTrax He0OX0IUMO UCIOJIb30BaTh eAUHUIIBI cucTeMbl CH.
K kaxmoit maGopatopHoil paboTe COACPKHUTCS IMEepeueHb BOMPOCOB JUIS 3aIllUThI
71a00paTOpHOU pabOTHI.
IMpumep: Jlaboparopnas padora [IPOBEPKA 3AKOHA MAJIFOCA

KoHTposbHBIE BONIPOCHI.

1. Kakoil cBET Ha3bIBACTCS MJIOCKOIMOISIPU30BAHHBIM ?

2. B 4eM cOCTOHUT SIBJICHHE JBOMHOTO JIy4EeTIPEIOMIICHHUSI ?

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

4. ChopmynupyiiTe 3aKOHBI OJISPU3ALUH.

5. Vkaxure ciocoObl NOTYyYEHUsI MOISIPU30BAHHOTO CBETA.

Omnpoc no pasgenam (temam):

EctecTBeHHBIN 1 MONISPU30BAHHBIN 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-bonbpimana.

. 3akoH cMelieHus 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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[lonapu3anus cBeTa Ipu €ro OTPAKEHUH U MPETOMIICHUU.

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

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

[Ipumenenue BHentHero Goto3pdexra B TEXHUKE.

Buytpennuit ¢oto3hPext 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 Tekymero kourposs TK6:

Tunosble 3a1aun 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.

[Tygok Genoro cBeTa majaeT HOPMAJbHO Ha CTEKISHHYIO IUIACTHHKY, TOJIIMHA
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 MOTEHUMAIBHON SIME
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 BO30YXKIEHHOM cOCTOsHUHU 30 B aTOMe BOJOpoOa.

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 nHAYKTHBHOCTH HHAyIHEpyeTcs DJIC 2= 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 ¢ sneprueii 0,51 M>B B pe3ynbrare 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 sHeprur0 ¥ AIMHY BOJHBI (DOTOHA, HUCIYCKAEMOro MpHU NEpexojie
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 JJIMHBI UMEeT AU(paKIIMOHHAs PEILIETKa, €ClIU 3eIeHast
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 (poToHa M 3JIEKTPOHA 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 odopmIIeTCs KaXJIbIM CTYJACHTOM HWHAWUBHUIYAJbHO U JIOJDKEH
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, opopmieHHbIE B BUAE TaONHIIbI, TpadUKHU MOJTYYSHHBIX 3aBUCUMOCTEH
(ecnmu  TpeOyroTCs), 3amUCh BBIYUCICHHUH, MPUBOASIIUX K OKOHYATEIHHOMY
pe3ynbTaTy, pacuer OMMOOK M3MEPEHUN W OKOHYATENIbHBINA PEe3yNbTaT C yKa3aHHUEM
OLIMOKHU U3MEPEHHUS], BBIBOIBI.

Bce rpaduku moimkHBI OBITH BBITIOJHEHBI Ha MWUIMMeTpoBod 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. Yrto takoe poron? Hamummre GpopmyIbl €ro XapakKTepUCTHK;

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. Urto HazbiBaeTcst paboToii Beixona? Ubs 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. PaccessHHbII (GOTOH U IEKTPOH OTHAUN?



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 Macchi.

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 CIIEKTPOCKOINY;

['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 peakuu B HAYKE U TCXHUKE;

[Ipo6eMbl TEPMOSIEPHOTO 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.

Heunepunanbabie cuctemMbl orcueta. Cuiabl 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 UMITYJIbCA.

YpaBHEHHE COCTOSIHHS UCAIBHOTO Trasa.

OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUYECKON TEOPUU HUICATBHBIX Ta30B.
3akoH MakcBeiia 0 paclpeielIeHUH 10 CKOPOCTSIM TEIIOBOTO JIBUKEHUS.
CpenHee 4ncio CTOJKHOBEHUN U CPEIHSS IJIMHA CBOOOHOTO Mpodera MOJIEKYII.
BuyTpeHHsIs1 SHEpTrUsi 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.
B3anmopeiictBue 3apsnoB. 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 35ekTpruyeckoM nosie. Emkocts. KonaeHcaTtopsi.
DHeprust MeKTPOCTaTHUYECKOTO MOJIS.

Onektpuueckuid Tok. Cuia U IIOTHOCTh TOKA.

3axkon OMa 111 OTHOPOJIHOTO TPOBOHUKA.

CTOpOHHME CHUJIBI.

3axon Oma /i1 HEOAHOPOIHOTO y4acTKa LIETH.

PaGota u moutHocTh ToKa. 3akoH J>koynsa-Jlenna.

[IpaBuna Kupxroda ais pa3BeTBICHHBIX IIENEH.

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 P 3TOM COBEPILIUT?

. Teno maccoit 4 Kr W3 COCTOSHHS IIOKOS HAYUHAET CKOJB3UTh 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
¥ KOJIMYECTBO TETUIOTHI, MMOJTYyYEHHOMN MpU TPEHUU

. B 6annone naxonutcs ras npu temrepatype 17 °C. Bo ckoJIbKO 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 .

HNasnenue cmecu 0,5 MIIa. Halitu Temrniepatypy U MOJISIpPHYIO Maccy M IJIOTHOCTh
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 JaBJICHHUE B 3 pa3a.

. AByxatomHOMYy ra3y coobmieHo konudecTBO Temiorel 2,093 k/lx. T'a3

pacmmpsiercs uzodapuiecku. Haiitu paboty pacmupeHus rasa

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

r =0,2 M, B3auMoieicTBYIOT ¢ cmioii 1 MkH. Jlo kakoro moTeHIHaia 3apsKEHBI
IApUKH, eciii ux guametpel 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 00KIaAKU KOHAEHCATOPOB, UMEIOUIUE OJJHOMMEHHBIE 3apsi/ibl.

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 I1 = 4 A

OTJ2€T BO BHEIIHION 1Ienb MOIIHOCTh P1 = 8 BT. Kakyio 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>keHHOCT, MAarHUTHOTO TOJIS.
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 3aTyxaromue KoiaeOanus.

18. BomHOBBIC IPOLIECCHI.

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 KPYTJIOM OTBEPCTHH U TUCKE.

25. Dotordekr.

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.

MexaHU4EeCKU U MATHUTHBIA 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 CBA3U SAEP.

SlnepHble CUIIBI.

SnepHble peakuuu. LlenHou npouece aeneHus saep.
TepMosiiepHbIe pEaKLHH.

PagnoakTuBHOCTS.

Tunosbie 32124 K IK3aMEHY

1.

9.

10

MarauTHelii TIOTOK dYepe3 3aMKHYTHIM MPOBOAHHK compotuBieHueMm 0,5 Owm
paBHOMepHO yBenuuwics ¢ 4 B6 mo 12 B6. Kakoit 3apsa npomen uepes
HONEPEeYHOe CeYCHUE TPOBOIHHUKA?

. OnekTpoH ¢ sHeprued 300 3B nBHKETCS NMEPNEHAMKYJISAPHO JIMHUAM HHAYKIIUU

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

. [InockoBeimykiasg auH3a ¢ R =4 M BBIMYKJIOW CTOPOHOM JIEKUT HA CTEKIISTHHOM

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.

. DHepreTuyecKkas CBETMMOCTh 4epHOro Tena 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 MaKCUMaJIbHAS CIIEKTpaibHas TUIOTHOCTh €T0 SHEPreTHUYECKOM
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 BOJIOPO/Ia C BTOPOTO YHEPTETUIECKOTO YPOBHS HA TEPBBHIi.

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