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1. Hepeqenb IVIAHUPYEMBIX PE3YyJbTATOB oﬁyqe}mﬂ Mo TUCHUIIJINHE, COOTHECECHHBLIX C IIVIAHUPYEMBIMH peE3yJIbTaTaMU OCBOCHUA

00pa3oBaTeJIbHOM POrPAMMBI.

B pe3ynbraTe 1515 ocBoeHUs1 00pa3oBaTeabHON MpOrpaMMbl OakagaBpraTa 00yqaromuics JOHKEH OBIAAETh CISAYIOIUME Pe3ylbTaTaMu

06yquH;1 IO AUCHUIIIINHE:

Kox n HaumMeHOBaHuE
obmernpodeccuoHaIbHON

HanmenoBanmne HHAWKaTopa
JOCTHIKCHUA O6H.ICHpO(1)CCCI/IOHaJ'IBHBIX

Jeckpuntopsl

KOMIIETEHIIUHU KOMIIETEHITNI
OIIK-1 OIIK-1.4. CocrasisieT onMcaHue | 3HaATh:
Cnocoben IIPUMEHATH | OOBEKTOB  ympaBieHUs Ha  Oaze | — OCHOBHBIC (PU3MUECKUE BETMUUHBI U (PU3HUECKHE KOHCTAHTBI, UX
CCTCCTBCHHOHAYYHBIC U | pu3n4ecKux 3aKOHOB. ompeeseHre, CMBICI, CIIOCOOBI M €IMHUIIBI UX u3MepeHus (3H-1);
0OIIEenHKEHEPHBIC 3HAHUS,

METOAbl MAaTEMAaTUYCCKOI0 aHaInu3a
U MOJICTUPOBAHHUS HMHKCHEPHOM
JIeATEIILHOCTH, CBSI3aHHOU C
MIPOCKTUPOBAHUEM u
KOHCTPYHPOBAHUEM,
TEXHOJIOTHSIMU
prudopoB u
IIUPOKOT0 Ha3HAYEHUS

IIpOU3BOJACTBA
KOMIIJICKCOB

— OCHOBHBIC 3aKOHBI (DU3UKH, OTIMCHIBAOITNE (PU3HUECKHUE SIBJIICHHUS U
MPOIIECCHl; OTPaHUYEHHUs MPUMEHEHHS 3aKOHOB, 00JIACTH TPHUIIOKCHUS
3aKOHOB (DM3MKHU B MpaKTU4ECKOU aesiterapHocTd (3H-2);

YMmerh

- OOBSICHUTH SIBJICHHUE WJIH MTPOIIECC Ha OCHOBE (r3rueckux 3akoHoB (Y-1);
Baagers:

- HaBbIKaMH HCIIOJb30BaHHA OCHOBHBIX O6HIe(1)I/I3I/IT-IeCKI/IX 3aKOHOB U
NPUHIIMIIOB B BAKHEUIINX MPpaKkTHUecKuX mpuioxkenusx (H-1).




2. MecTo AUCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl.

Juctmummna (b1.0.07) oTHOCHTCS K AMCIUIUIMHAM 0053aTEbHOM YacTH Yy4eOHOro
maHa v u3ydaercs Ha 1 (2 cemectp) u 2 (3cemecTp) Kypcax.

B wmerogmdeckoM miaHe JUCIHMIUIMHA OMHUPAETCS HA OSJIEMEHTHl KOMIICTEHIIHH,
c(OpMHUPOBAaHHBIC NPH M3YyYCHUU TUCHUIUIMH «MareMaThka» W U3ydaeTcs Ha OCHOBE 3HAHWA,
MOJIYYEHHBIX NMPH U3YYCHUU Kypca (U3WKU B cpeaHeM ydeOHOM 3aBeneHuu. [lomydeHHBIE B
nporecce HM3y4YCHUs AMCUUIUIMHBI «Du3nka» 3HAHWSA, YMEHHS W HaBBIKH MOTYT OBITh
UCIIOJIB30BaHbI TIPU M3YYCHUU TUCIHUILIMH «DJICKTPOTEXHHKA U MPOMBIIUICHHAS JICKTPOHUKAY,
«[Ipuknagnas Mexanuka», «[uapaBiuka», «TexXHOIOTHUECKHUE H3MEPEHHS W TPUOOPHI»,
«[Ipomeccel u ammapatbl», «TeXHHYECKHE CpEACTBA aBTOMATH3allMU W  YIIPABICHUS»,
«MHOTO(YHKIIMOHAIBHBIE MIPEOOpa3oBaTeM TEXHOJOTUYECKUX TIapaMEeTpOB B  CHCTEMax
yIpaBJICHUS», TMPU MPOXOXKJACHUU MPOU3BOJACTBEHHON MPAKTHKH, a TAKXKE IMPH BBIMOJIHCHUH
BBIITYCKHOW KBaTM(PUKAIIMOHHOW PabOThI

3. O0beM JUCHHUILIMHBI.

Bcero,

Bun yqe6H01/1 pa6OTH 3E/aKaIICM. qaCcoB

OO0mast TpyA0eMKOCTb 1M CHUILIHHbBI 8/288

(3a4eTHBIX SAMHMI aKaIEMUICCKIX YacOB)

KonrakTHasi padoTa ¢ nmpenojaBarejieM: 148
3aHATHUS JEKUUOHHOTO THIA 54
3aHSATHUS CEMHHAPCKOTO THTIA, B T.4. 90

CEMHUHApBI, MPAKTUIECKUE 3aHATHUS 54
nabopaTopHbBIE paOOTHI 36

Kypcooe npoektupoBanue (KP nmu KII)

KCP 4

Jpyrye BUbl KOHTAKTHOM paboThI

CamocrosrenbHas pabora 68
®opwma tekyuiero koutpois (Kp, pepepar, PI'P, scce) Kp, komnoksuym
®opma npome:kyrouHoii arrecrauum (KP, KII, 3auer, sx3amen) JK3amMeHa BO 2 u 3

cemectpax (72)




4. Copep:kanue TUCHUNIHHBI.

4.1. Pa3zgennl AUCHUIINHBI 1 BUAbI 3aHATHIA.
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1. MexaHuka. 16 8 10 16 | OIIK-1 | OIIK-1.4
2. DJIEKTPOMArHeTH3M. 16 10 8 18 | OIIK-1 | OIIK-1.4
3. dusndeckas TEPMOTMHAMUKA. 4 6 OIIK-1 | OIIK-1.4
4. Konebanus u Bonusl. BonHoBas 8 16 10 12 | OIIK-1 | OIIK-1.4
ONTHKA.
5. KBanToBas ¢usuka. 8 18 8 8 OIIK-1 | OIIK-1.4
6. OcHOBBI (hPM3HKH sApa U 2 2 8 OIIK-1 | OIIK-1.4
HIIEMEHTAPHBIX YaCTHII.
4.2 OcBoeHue KOMIETEHIMI pa3ieJaMu AU CHUILIHHBI
No Kon unnukaropos
i JOCTHKEHUSI HaumenoBanue pasjiena JUCIUTITMHBI
KOMITIETEHIINH
1. | OIIK-14 MexaHuka.
2. | OIIK-1.4 DNEeKTPOMarHeTHU3M.
3. | OIIK-1.4 ®duznyeckas TepMOIMHAMUKA.
4. | OIIK-1.4 Konebanus u BonHbl. BonHoBas ontuka.
5. | OIIK-1.4 KBanToBas ¢uzuka.
6. | OIIK-1.4 OCHOBBI (PM3HKH SA7Ipa U FIEMEHTAPHBIX YaCTHI.
4.3. 3aHaATHS JEKIIHOHHOTO THIA.
No HaumeHnoBaHue TeMbl O6beM, | UnHOBaIMoHHas
pasnena U KPaTKOE COACPKAHUEC 3aHATHUS aKa. dbopma
JUCITUTLIAHBI 9achl
1 MexaHunka 2 Caaiin-
Kunemartuka. OcHoBHbIE KMHEMaTU4eCKHUe npe3eHTanus
XapaKTCPpUCTUKU KPHUBOJIMHEUHOT'O JABHMKCHUA:
CKOpPOCTb u YCKOpEHHE. HopmanbsHoe u
TaHI'CHIIUAJIBHOC YCKOpCHHC. Kunemartnka
BpamgaTeIbHOr0  JABYDKCHHUA: yrJioBass CKOPOCTb H
YTJI0BOE YCKOPEHHUE, X CBA3b C JIMHEHHONW CKOPOCTHIO U
YCKOPEHHEM
1 Mexanuka Jlunamuka. VHepuuanbHble CHCTEMBI 2 Caaia-
oTcuera U nepsblil 3akoH HeroToHa. Bropoit npeseHTanus
3akoH HpioTona. Macca, umiynbc, cuia. YpaBHEHHE




JIBIDKCHUS MaTepuaibHOM TOYKUA. TpeTuil 3aKoH
HploToHa W 3aKOH COXpaHEHHS WMITYJIbCa. 3aKOH
BCEMHUPHOTO TATOTeHUs. CUITbI COMPOTHUBIICHUSL.

Mexanuka /lunamuka. MHTEerpupoBaHue ypaBHEHMU
JBIKEHUS, pOJIb HadalbHbIX ychnoBui. LleHTp Macc
MEXaHHYECKOW CHCTEMBI, 3aKOH [JBIDKCHHA LIEHTpa
Mmacc.

Mexanuka MomeHT ummyJjbca. MOMEHT HUMITylbCca
MaTepUaJIbHOM TOYKM M MOMEHT MEXaHMYECKOM
cucTeMbl. MOMEHT CHIIBI. 3aKOH COXpaHEHWS MOMEHTa
MEXAaHUYECKOW  CHCTeMBbl.  JIB>keHWMe B TOJIE
LIEHTPAJIbHBIX CHUJI.

JIB

Mexannka JHeprusi. Cmia, pabota U MOTCHITHAIBHAS
sHeprus. KoHcepBaTuBHBIE 1 HEKOHCEPBATUBHBIE CHIIBI.
Pabota u kuHeTHyeckas SHeEprus. 3aKOH COXpaHEHHs
MIOJIHOM MEXaHU4ECKOU SHEPruu B noie
NOTEHUUANbHBIX cWi. CBS3p MeEXAYy CWIOH U
NOTECHIUAIBHOW  dHEprueil. ['paiMeHT  CKaIsIpHOU
(dyHKIHY.

Mexanuka

JAuHaMuKa BpamaTeJbHOr0 IBMKeHHs. YpaBHEHHE
BpallleHusl TBEPAOIO Tela BOKPYT 3aKpEIUIEHHOW OCH.
MowmeHT WHEpLUH. ®opmyia [Ireiinepa.
Kunernyeckas sHEprusi Bpalaroerocst TBEpAoro Tena.

MexaHuka

PeasituBucTCKan MeXaHHuKa. ITpunun
OTHOCUTENIBHOCTH M mpeoOpasoBanus  [amumes.
OKcrepuMeHTaIbHBIE  OOOCHOBAaHUSI  CIEIMANBHON
teopun otHocutenpHOCTH (CTO). IMoctrymarer CTO.
OTHOCUTENBHOCTD OTHOBPEMEHHOCTH u
npeoOpazoBanus Jlopenna. CokpaiieHne AIUHBI H
3aMe[JIeHHe BpPEMEHH B JABIKYIIHUXCS CHCTEMax
orcuera. PensTMBUCTCKHMH uMIyJbC. B3aumocBs3b
Macchl 1 3Hepruu. CTO u sipepHas SHepreTHka.

Ciaaun-
npe3eHTaIusi

DJIEKTPOMATHETH3M

3akon Kyrnona. HampsokeHHOCTP M NOTEHLIHAN
3JIEKTPOCTATHUECKOTO MOoJisl. TeopeMa O LUPKYISLUH.
Teopema ['aycca B wuHTerpambHOil ¢opme u ee
MPUMEHEHHE [UIS pacyera OJJIEeKTPHUECKUX IOJIEH.
OnexTpuyeckoe moje Aunois. JIWmonp BO BHENTHEM
NEKTPUYECKOM TOJIE.

Caaiina-
npe3eHTaIus

DJIEKTPOMATHETH3M . DJEKTPOCTATUYECKOE TI0Jie B
BemectBe. llomspmsarust auANEKTpUKOB. CBsI3aHHBIC
3apsinbpl. BekTop anekTpuueckoro cmeuieHus. Teopema
laycca pans  SneKTpUUECKOro TMOJsl B BELIECTBE.
IIpoBoHUKHN B JJIEKTPUYECKOM ToJe.
DJIeKTpOCTaTHIECKas 3aIuTa.

JIB

DJIeKTPOMATHETH3M

IIpoBonHNKHM B 3JIeKTpHYECKOM moJse. PaBHOBecue
3apsoB B mpoBogHuke.  OcCHOBHas — 3ajada
JNEKTPOCTATUKN TIPOBOAHHUKOB. OKBUIIOTEHIMAIBHBIE
MIOBEPXHOCTH U CHJIOBBIE JMHHUH DJIEKTPOCTATHUECKOTO
HOJIST MEXAY HPOBOAHMKAMHU. OJIEKTpOCTaTHUECKas
3ammra. EMKOCTH IIPOBOAHHMKOB M KOHJIEHCATOPOB.
OHeprus 3apspKEHHOr0 KOHAECHCATOopa.

DJ1eKTPOMATHETH3M
IocTosTHHBII IeKTPUYecKUii TOK.CHJla W TUIOTHOCTD

JIB




TOKa. YpaBHEHHE HEMPEPBIBHOCTH [T IUIOTHOCTU TOKA.
3akon Oma B WHTErpalbHON W auddepeHInaIpHON
¢dopmax. 3axon Jlxoynsa-JleHma. DJeKTpOABIKYIIAs
cuia uctoynrka Toka. [IpaBuia Kupxroda.

DJIeKTPOMATHETH3M

MarnurocraTuka. BekTop MAarHUTHOM WHAYKIMH.
3akon Ammnepa. Cuna Jlopenima. [IBuxkeHue 3apsijaoB B
ANICKTPUYECKMX W MArHUTHBIX TMOJIAX. 3akoH bwuo-
Capapa-Jlammaca. Teopema o wupKymsimuu (3aKOH
moJHOTO TOoKa). Teopema ["aycca.

DJIeKTPOMATHETH3M

DJIeKTPOMArHUTHASA HHAYKIHS. YpaBHeHnus
MakcBeJuia. DOEeHOMEHOJIOTHS  3JIEKTPOMAarHUTHOM
WHIYKIWY. IIpaBuno Jlenna. YpaBHeHue
3JIEKTPOMATrHUTHOM WHIYKIHY. CaMOMHTyKIIUS.
WNunyktuBHOCTH conenonna. PaboTa mo mepeMerniennto
KOHTypa C TOKOM B MAarHWTHOM IIOJle. OHEPrus
MarHuTHoro moisa. Cuctema ypaBHeHHN MakcBemia B
WHTETpabHOW (hopMe U PU3NIESCKUNA CMBICI BXO/ISIIINX
B HEE YPaBHEHMUIA.

JIB

deHoMeHoJI0THYeCKast TepMOAMHAMHUKA.
TepMmoanHaMu4eckoe paBHOBECME U TemIlepaTypa.
HyneBoe Hauano TepMOAMHAMHUKHA. ODMIUPHYECKAS
TeMIlepatypHas mkana. KBazucraTmueckue MpOLECCHI.
VYpaBHeHHE COCTOSIHUS B TepMoanHamuke. OOpaTumele
u  HeoOpatumble  mpouecchl.  IlepBoe  Hauano
TEPMOAMHAMUKH. TennoeMKocTb. YpaBHeHHe Maiiepa.
Nzoxopuuecknii, u300apUUYECKUil, HM30TCPMUUYCCKUIA,
anuabaTUYeCKUil TIPOIEeCChl B  WJICAIBHBIX Ta3ax.
[IpeoOpa3oBaHue TEIUIOTHI B MEXaHHYECKYIO pPaboTy.
Huxn KapHo 1 ero ko3¢ GUIMEHT MONIe3HOro JISHCTBUS.
DHTpoNHS.

JIB

MoJieKyJasipHO-KHMHeTHYeCKasi _Teopusi. [laBncHue
raza ¢ Toukd 3peHus MKT. Cpsa3p TemioeMKocTu ¢
YHCJIOM cTeneHei CBOOO/IBI MOJICKYJTI rasa.
Pacnpenenenne MakcBesia MOJIEKYJ HACAIBHOTO Ta3a.
OKcriepuMeHTadbHOE O0OCHOBaHUE  PAaCIIpENEIeHHUs
Makcaeiia. Pacnpenenenue Bonbimana u
Oapomerpuueckas ¢opmyia. SIBIeHHS  IEepeHoca.
Juddysus, TermonpoBoIHOCTL, BHYTPEHHEE TPEHUE.

Kone6anus u Bo1Hbl. BosiHOBasi onTHka:
I'apMoHuYeckue KojJe0aHUA Pa3IUYHON NPHPOABI.
Boaubl.  [lpumepsl  KoneOaTeNbHBIX  JIBMXKCHHMA
pasnuuHOil  (usmueckoil mpupoxabl. KommiekcHas
(dopMa TpeacCTaBIEHUS TApPMOHUYECKHX KOJIEOaHMI.
BexTopHoe onmcanne cioxenus xoinedannii. BomHoBoe
neuwkeHne. [lmockas rapMmoHudeckass BOJIHBL JlanHa
BOJIHBI, BOJIHOBOE  4HCIO, (a3oBas  CKOPOCTb.
VYpasuenne BoiHbL. OZHOMEPHOE BOJHOBOE YpaBHEHHE.
[ongpuzanuss BoaH. OJEKTpOMarHuWTHas BOJHA Kak
peuieHue ypaBHEHUI Makcaemia. CaoiicTBa
JIEKTPOMATHUTHBIX BOJIH.

Caaiin-
npe3eHTaIusi

KoJie0anus u Boanbl. BotHoBasi onTuka:

HNuaTepdepenuns BOMH. DJIEKTpOMarHUTHAs MPUPOAA
CBETOBBIX BOJH. . DHEPIHsA 3JIEKTPOMArHUTHBIX BOJIH.
OO0bEMHAsT TUIOTHOCTh JHEPTHH  JJICKTPOMArHUTHOTO
nonsi MHTepdepeHnonHOe 1oJie OT ABYX TOUYEYHBIX




HCTOYHHKOB. OmneIT Onra. WuTepdepomerp
Maiikenbcona. MaTepdepeHIs B TOHKAX TUICHKAX.

Kosaedanus u BoiHbI. BoJiHOBasi onTHKA:
Jduppakuusa BouH. Ilpunnun IrolireHca-Ppenens.
Hudpakuus PpeHens Ha NPOCTESHIHMX IIperpamax.
Hudpakuus Opaynrodepa. dudpaxmus Dpayrrodepa
Ha  LIenu. Hudpakuuonnass  pemietka — Kak
cnekTpanbHbIil pudop. IloHsTre o romorpaduueckoMm
METO/I€ TIOTYYEeHHUS ¥ BOCCTAHOBJICHHS N300paKeHHH.

JIB

KoJsie0anus M BoJiHbl. BoiHOBasi onTHKA:
Moasipusanmss Boan. Ilorsomenune, aucnepcus,
paccessnne cBera. PopMa U CTENEHb MOJISPUALMHU
MOHOXPOMATHYECKNX BOJH. ONTHYECKas aHW30TPOIIHSL.
HBynyuenpenominenue. OTpakeHHE W MPEIOMIICHHUE
CBeTa Ha TpaHHUIle pasfena JABYX AUDIEKTPUKOB.
@OEHOMEHOJIOTUS MOTJIOIEHU W JUCHEPCUH CBETA.
Paccesane cBera

KBanrtoBasi  ¢uzuka. KBantoBble cBoiicTBa
3J1€eKTPOMATrHUTHOI'0 U3JIyYeHUs. TemnoBoe
u3dydeHue W momMuHecueHuus.  CrnekTpaibHble
XapaKTCPpUCTUKU TCILJIOBOI'O N3JIy4YCHUH. 3aKOHEBI
Kupxroda, Credana-bompiMana W 3akoH CMELICHUS
Buna. AbGcomrotHO dwepHOoe Tenmo. Dopmyma Penes-
JxuHca u «yneTpaduoneroBas katactpoday». ['unoresa
kBaHToB. Popmyna [lnanka. KBaHToBoe oOBsicHeHHE
3aKOHOB TEIJIOBOI'0 M3JIyYCHHS.

Ciaaun-
npe3eHTaIusi

KBanrtoBasi ¢musuka. KBanTOBBIC  CBOIiCTBa
3J1eKTPOMATHUTHOTO u3aydyeHus. KopmyckyssipHo-
BOJIHOBOH Jnyanm3m cBeta. Dorodrpdext u sddext
Komnrona. YpaBuenue DitHmreiina aius goroaddekra.
OneiT bore. JlaBnenue cera. GOTOHBI.

KBantoBasi ___¢m3uka. JjaeMeHTHI  KBaHTOBOIi
MEXaHUKH Kopnyckynspao-BoaHOBOI Jyalii3M
MHUKPOYACTHIL U ero 9KCTIIEPUMEHTAIILHOE
MOJITBEPIKICHHE; TIPUHIIHTL HEOTIpeIeTICHHOCTH;
BoHOBass  (QyHKOus, €€  (QU3MYECKU  CMBICIH,
CTaHIAPTHBIE YCIOBUSI; YCIOBHE HOPMUPOBKH.

KBanToBasi  ¢u3nka. DieMeHTbI  KBAaHTOBOH
MexaHukm YpaBHeHue Illpenunrepa, omHOMEpHBIE
KBaHTOBO-MEXaHU4eckue  3agaud. [IpencramieHue
¢usnueckux BenuunH onepatopamu. CoOCTBEHHBIE
cocTossHHd.  KBaHTOBaHME  MOMEHTa  HMIIYJIbCA.
KBanToBBIii poTaTop.

Anepnas ¢pusnka:

CocraB aTOMHOTO sfpa. XapaKTEPUCTUKH Spa: 3apsi,
Macca, DHEPrus CBS3M HYKIOHOB. BHIBI W 3aKOHBI
pPaIUMOAKTUBHOTO  M3Iy4YeHUs. SnepHble  peakiuu.
EcrecTBeHHass M UCKYCCTBEHHAash pPaJUOAKTUBHOCTbD.
DyHAaMEHTaIIbHbIE B3aUMOJIEUCTBUSI M OCHOBHBIE
KJIacChl  JJEMEHTapHbIX  4acTull.  Yactumpl
antuyactunbl.  Jlentonel u agponsl.  KBapku.
DJeKkTpociiaboe B3anMOICHCTBHE.




4.4, 3aHATHS CEMMHAPCKOIO THIIA.

4.4.1. CemuHapbl, NPaKTHYECKHE 3aHIATHUSI.

No
paszzena
IHCIUATUIMHEL

HanmenoBaHue TeMEBI
" KpaTKO€ COACPIKAHUC 3aHATHA

O0BeM,
aKaj. 9acel

MunoBanumo
HHasg Gopma

1

Mexannka. Kunematuka. OCHOBHbIC KHHCMATHICCKUC
XapaKTePUCTUKHA KPUBOJIMHEWHOTO IBIKEHHSI: CKOPOCTH H
yckopenue. HopManpHOE U TaHT€HIIHAIBHOE YCKOPEHHE.
KunemaTuka BpamaTeabHOTO JBHKCHUS.

2

3K

Mexanuka. /IMmHamMuKa NOCTYNATEJIbHOIO BHKCHUSA.
3akonbl HeroToHa. MIMITyNIbC 4acTULIBI U CHCTEMBI YACTULL.
3aKoH COXpaHEHUs UMITYJIbCa.

Mexanuka. JInHamMmka BpamaTejJbHOI0 [BHKEHMS.
Moment wuHepuuu. @opmyna Ilreiinepa. MomeHT
HMMITYJIbCa TBEPAOTO Tella. YpaBHEHHE BPAIECHUS TBEPIOTO
Tella BOKPYT 3aKperieHHOW ocu . KuHeTnueckasr sHeprus

Mexanuka. JHeprusi. Cuna, paboTta W TOTCHIUATBbHAS
OHEPrus. KOHCGpBaTI/IBHbIG U HCKOHCCPBATUBHBLIC CHJIBI.
PaGora w xuHeTWueckas »SHeEprusi. 3aKOH COXpaHEHHS
MOJTHOM MEXaHWYECKOM SHepruyd B MOJ€ MOTEHIHUAIbHBIX

DJIEKTPOMATHETH3M.
Onextpudyeckoe mone. IlpuwHnum cynepro3umun. Pacyer
HAMPSHKEHHOCTH AJIEKTPOCTATHYESCKUX MOJIEH.

DJIEKTPOMATHETH3M.

ITorenmman noas. Berunciaenne mMoTeHIIMAIOB
3JIEKTPUUECKUX TIOJICH.

JuaekTpomarnetusM. 3akoH bumo - Caapa - Jlamutac
[TpuHIMI CyTepO3UITUH.

MNHrepakTus
HOE 3aHATHE
«Konkypc-
COpPEBHOBaH

JjieKTpOMarHeTus3M. JlelcTBME MarHUTHOTO IO H
MIPOBOJIHUKH C TOKOM W ABIDKYITHECS 3apsiabl. Criia Amrepd
Cuna Jlopenna.

Mexanuka. JiaekTpomaraeTu3m. KontponsHas pabora

Kosae0anusa u BoaHbl. BoanoBas ontuka. MneanbHbiin
rapMOHHYECKUH oclmnIsTop. CroxeHue KoieOaHui.
YpaBHEHHE U XapaKTEPUCTUKH BOJIH. DJIEKTPOMAarHUTHbIE
BOJIHBI

3K

KoJse6anus  BoJIHbI. BoiHOBasi onTHKa.
WnTepdepennms csera. MaTEpPEpoMeTpHI.

Kojaedanus u BoiHbl. BojiHoBasi onTuka.
Hudpaxnus cera. Metoz 300 @penens. Judpaknronnas
peleTKa Kak CeKTpaabHbII Mproop.

Kosedanus u BoiHbl. BojiHoBasi onTuka.
[Momspuzarus ceeta. 3akoH Masroca.

KoJie0aHus u BoJiHbl. BoJIHOBasi ONITHKA.

KontponbsHas pabora.




Ne

pasacia

JUCLIUILINHEI

HaumenoBanue TeMbl O0neM,
U KPaTKOE COJICPIKAHUC 3aHSATHUS aKaj. Jacel

MuanoBanmo
HHasg popma

5

KBanToBas ontuka. TenioBoe u3aydeHue.
Xapaktepuctuku. OcHoBHbIE 3aK0oHBI. Popmyna [Inanka

2

3K

KBanrtoBas ontuka. ®otosdpdexr. Ipdext Komnrona.

OcHOBBI KBAHTOBO MEXaHUKH.
Bomusr ne bpoiinsa. CooTHOIIEHNE HEOTIPEASTICHHOCTEH.

OcCHOBBI KBAHTOBOI MEXaHHUKH.
BonroBas ¢yHkIms, e€ Gu3ndeckuii CMBICH; CTaHAAPTHBIE
YCIJIOBHUS;, YCIOBHE HOPMUPOBKH. Y paBHenue [lpeaunrepa

OCHOBBI KBAHTOBOM MEXaHHKH.
OnHoMepHbIE KBaHTOBO-MEXaHW4YecKue 3anauu. CTyIeHb,
Oapnbep.

OCHOBBI KBAHTOBOM MEXaHHKH.
OpHOMEpPHBIE KBAHTOBO-MEXaHUYECKHUE 3a/1aUH.
[IpssMoyroJibHasl MOTEHUMAIBHAS sIMa.

OCHOBBI KBAHTOBOM MEXaHHKH.
MexaHn4ecKUi 1 MarHUTHBIII MOMEHT MHOT'O3JIEKTPOHHOTO
aToMa. 3acTpoiiKa 3JICKTPOHHBIX 000JIOUCK.

OCHOBBI KBAHTOBOIi ONITHKN MW KBAHTOBOii MEXaHUKH.
Konrtponbnas pabora.

OcHOBBI si1epHOii pu3uky 1 GU3NKH 3JT€HMEHTAPHBIX
YACTHIL

4.4.2. JlabopaTopHble 3aHATHSA.

Ne

pazzneina
JUCIUIINHBI

O0neMm,
aKaj.
Yackl

HanmMmenoBanue TeMbI
U KpaTKO€ COAEpKaHUE 3aHATHUS

[Ipumeuanue

1

Mexanuka. «OcHOBHBIE CBeZIeHUSI 00 00padoTKe 2
HU3MEPEHUH B PU3HMUECKOM IPAKTUKYME)»

Mexanuka. BeimonHenue mabopaTopHoit paboTbl 2
10 BBIYMCIICHUIO TIOTPEITHOCTEH

Mexanuka. Beimonnenue IByX 1a00paTOpHBIX 4
paboT 1Mo MEXaHUKe

Mexanuka. KomnokBuym 2

ONIEKTPOMArHeTU3M. 6

Brinonnenue 2-x 1abopaTtopHbIX paboT 1o
ANEKTPOCTATUKE U MTOCTOSHHOMY TOKY

OnekrpomaraeTnsm. Komioksuym 2

Konebanus u BonHsl. BonHoBas onTHKa. 8

Brimonaenue Tpéx mabopatopHbIX paboT 1o
BOJIHOBOM OITHKE

Konebanus u Boiadbl. BoHOBas onTHKA. 2

KomokBuym 1o BOJIHOBOM ONTHKE

KBanToBag ontrka. Beimonnenue 2-x 8
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J1a00paTOPHBIX pabOT MO KBAHTOBOW ONTHUKE H
CHEKTPOCKOITUHU

4.5. CamocTosiTesibHasA padoTa 00y4aromMXxcst

No [Tepeuenn BOIIPOCOB AJist O6bewm, ®dopma
paszznena CaMOCTOSITENIbHOTO U3yUYEHUs aka. KOHTPOJISL
JUCIUILTNHBI 4achl
1 MexaHnuka . /IBrkeHue Ten ¢ IepeMEeHHON Maccoi. 16 YcrHbII
JIBukeHre B TOJI€ LEHTPAJbHBIX CHJI. 3aKOHBI orpoc

Kemnepa.  CronkHoBenus Tten. Heympyroe wu
a0COIOTHO YIIPYroe CTOJIKHOBEHHE.

2 OnektpoMartetusM. [lpaBuna Kupxroda. JBmxenue 18 YcrHbii
3apsHKEHHBIX YaCTHUI] B JIEKTPUYCCKUX W MArHUTHBIX orpoc
noJisix. D¢dekt Xoia U ero npuMeHeHue.
JlmamarseTKy, mapaMarHeTHKd U (peppoMarHeTHUKH.
['pannyHbBIC yCIOBHS Ha TIOBEPXHOCTH pasjieia JBYX

MAarHeTHKOB.

3 BosHoBas ontuka HopmanbHas ©  aHOMasibHas 6 YcrHblit
JIACTIEPCUH, paccesiHue, MOTJIOLLIEHUE CBETa, onpoc
NOJIsIpU3alusl CBETa

4 dusuyeckas TEPMOJIMHAMUKA YPaBHEHUE COCTOSTHUS 12 YcTHEBIN
B TepMoauHamuke llepBoe Hauano TepMOAMHAMUKH. onpoc

Tennoemkocts. YpaBHeHnue Maiiepa. M3oxopuueckui,
n300apUUeCKUi, H30TEePMHUYECKUM, aauadaTHYecKHii
IIPOLIECCHI B MJICAIBHBIX I'a3ax

5 KBantoBas ¢usuka. OmHOMEpPHBIN MOTEHIIMATHHBIN 8 YcTHBIN
nopor u 6apeep. CreKTpbl MOJIEKYIT onpoc

6 duszuka sgapa M 3AEMEHTApHBIX  JacTHIL.COUH | 8 YcTHbIM
MarHUTHbII MOMeHT sijpa. CBoicTBa U OOMEHHBIN onpoc
XapakTep AJIEPHBIX CHIIL. EcrectBennas u
HCKYCCTBEHHAs PaIrOaKTUBHOCTD. HUctounukn
paIOaKTUBHBIX W3JTyYEHUH. PannounsoTonHmrit

aHaJIM3. 3aKOHBI COXPAHEHHUS B SJICPHBIX PEAKIUSX.

5. Ilepevyenb yueOHO-MeTOANYECKOT0 0OecniedeHHs 1JIsi CAMOCTOSITEIbHOM PadoThI
00y4YaIIMUXCS M0 AUCHHUILINHE.

Metoanueckue yKazaHus Al 00y4aroIuxcs 10 OpraHu3alii caMOCTOATENbHON paboThI
MO0 JUCUUIUIMHE, BKJIIOYas TEPEUYCHb TEM CaMOCTOSITEIIbHOW pPaboThl, (OPMBI TEKYIIETO
KOHTPOJIS 10 JUCHMIUIMHE U TpeOOBaHMA K HUX BBINOJHEHHIO pa3MeIleHbl B 3JIEKTPOHHON
nH(pOpPMallMOHHO-00pa30BaTeIbHOM cpene CIIoI' TU(TY) Ha caifre:
http://media.technolog.edu.ru

6. ®oH OLIECHOYHBIX CPEACTB AJIsl IPOBEACHUS POMEKYTOUYHOM aTTeCTANMHI

CBOeBpeMEHHOE BBIMIOJIHEHHE OOYYAOIIMMCS MEPONPHUSITHI TEKYIIEro KOHTPOJIS
MO3BOJISIET TPEBBICUTH (JOCTUTHYTH) MOPOTOBBIM YPOBEHB («yIOBIECTBOPHUTEIBHO») OCBOCHUS
npeaAyCMOTPCHHBIX JJIECMECHTOB KOMHCTCHHHﬁ. PeBy.]IBTaTBI AU CHUITIIMHBI CUHUTAKTCA
JNOCTUTHYTBIMHU, €CITH JJIS BCEX 3JIEMEHTOB KOMIIETEHIIMI TPEBBIIICH (JOCTUTHYT) TOPOTOBBIN
YPOBCHBL OCBOCHHUA KOMIICTCHIIMNU HA JAHHOM 3TallC.

[TpomexxyTouHasi aTTecTalusi MO AWCUUIUIMHE TPOBOIUTCS B (Gopme dk3ameHa. [lpu
claue dSK3aMeHa, CTYIACHT MOJydaeT JBa BOIpOCa M3 MEpPedYHs BOIPOCOB M 3ajada, BpeMs
MOJITOTOBKH CTY/ICHTa K YCTHOMY OTBETY - 110 45 MUH.

[Tpumep BapraHTa BOIPOCOB HA DK3aMEHE:
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http://media.technolog.edu.ru/

Bapuant Ne 1

CBsA3b MeKIy CHJION H MOTeHIHATbHOI Hepruei. I'pagnenT ckanspHoii pyHKkuuu.

3akon buo — CaBapa — Jlanjiaca U ero npuMeHeHHe K pPacyéTy MArHUTHOIO MOJIA
NPSMOJIMHEITHOr 0 MPOBOAHNKA C TOKOM.

3. DbeckoHeuHasi TJIOCKOCTHL HeceT 3apsii, PaBHOMEPHO pacmpeaeJeHHbIH ¢
NOBEPXHOCTHOM INIOTHOCTHIO 1 mkKua/m’. Ha HEKOTOPOM PACCTOSIHUM OT IJIOCKOCTH
napajjielibHO eil pacmoJioskeH Kpyr paaumycom 10 cm. BbIlYuMcIMTB NOTOK BeKTOpa
HANPSIZKeHHOCTH 3J1eKTPHYECKOro MoJIs Yyepe3 3TOT KpyT.

DoH/| OLIEHOYHBIX CPEJCTB MO TUCHUIUIMHE MpeacTaBiieH B [Ipunoxxenun No 1
Pe3ynbraTthl OCBOEHUWS AMCIUIUIMHBI CUMTAIOTCS JIOCTUTHYTBIMH, €CIH JJIs BCEX

9JICMCHTOB KOMHGTGHHI/Iﬁ AOCTHUTHYT HOpOI‘OBbIﬁ YPOBCHb OCBOCHHUA KOMIICTCHIHWUW HAa JAHHOM
9Tall€ — OCHKa «YHAOBJICTBOPUTCIIBHO).

10.

7. llepevyeHb yueOHBIX U3IaHUIH, HEOOXOAMMBIX /ISl OCBOEHUS TUCHHUIJIMHBI.
a) neyaTHbIe U3TaHUS

CagenbeB,11.B. Kypc obmieii pusukn : yaeOHoe nmocodue : B 4-x kH. T. 1. Mexanuka / 1. B.
Cagenbes. - 5-¢ u3., ucnp. . — Cankr-IlerepOypr, Mocksa ; Kpacuonap : Jlans, 2011. — 336
c. - ISBN 978-5-8114-1207-5 -336 c.

CasenbeB,M.B. Kypc oOmieli pusuku : yueOHOE mocooue : B 4-X kH. T. 2 . DIEKTpUUYECTBO U
maraetusm / U. B. CaBenbeB. - 5-e uzn., ucnp. . - Cankt-IlerepOypr, Mocksa ; KpacHonap:
Jlanp, 2011. — 342 c. -ISBN 978-5-8114-1208-2 .

CagenbeB,11.B. Kypc oOmielt ¢puszuku : yaebHoe mocobue : B 4-x kH. T. 3. MouekyispHas
¢usuka u tepmonunamuka/ M. B. CaBenwes. - 5-e uza., ucnp. . - Cankt-IlerepOypr, Mocksa
; Kpacaonap: Jlans, 2011. —208 c. - ISBN 978-5-8114-1209-9.

CagenneB,l.B. Kypc obmieit pusuku : yaeOHoe nocodue : B 4-x k. T. 4 . Bonubl. OnTuka.
/ N. B. CaBenbes. - 5-e u3n., uctp. . - Cankr-IlerepOypr, Mocksa ; Kpacnonap: Jlans, 2011.
—251 ¢ .- ISBN 978-5-8114-1210-5

Bamumes M.I'. Kypc ob6melt ¢usuku : YdeOHOoe mocobue ansi BY30B MO TEXHHUYECKHM
HaIPaBJICHUSM TOJATOTOBKH U criennanbHOCTsM / M. I'. Banuies, A. A. TloB3uep. - 2-e u3n.,
crep. - Cankr-IlerepOypr, Mocksa ; KpacHonap: Jlans, 2010. - 573 c. : min. - (Y4eOHUKHT 11
By30B. CriennasibHas auteparypa). - ISBN 978-5-8114-0820-7

CrapoBukoB, M.M. BBeneHue B 3KcrepuMeHTaNbHYIO (GU3MKY : ydeOHoe mocobue/ M.U.
Craposukos. - Cankr-Iletepoypr, Mocksa ; Kpacuonap : Jlans, 2008. - 235 c. - (YueOHUKH
aust By3oB. CnenmanbsHast tuteparypa) - ISBN 978-5-8114-0862-7

®upranr, E.B. PykoBoACTBO K pelIeHHIo0 3a/1a4 10 Kypcy o01mei Gpu3nku : yaeOHoe mocodue
IUTSL BY30B 110 TEXHUYECKHM M TEXHOJOTHYECKUM HaNpaBICHUsSM M crenuanbHocTsM/ E.B.
@upranr. - 3-e u3n., crep.. - Cankr-IlerepOypr, Mocksa ; Kpacnogap: Jlans, 2009. - 348 c. -
(YueOuuku ms By30B. CrienmanbHas muteparypa). . - ISBN 978-5-8114-0765-1

W3yuenune BpalieHus IUIOCKOCTH TMOJSPU3ALMU CBETa @ METOJMYECKHE YKa3aHHs K
nabopartopnoit padote Ne 57 / C.B. Xorynnosa, B.B. bnarosemenckuii, b.b. bonoros, B.H.
CkobeneB ; MunuctepctBo oOpazoBanust u Hayku Poccuiickoit ®eneparyn, CaHKT-
[TerepOyprckuit FOCY/IapCTBEHHBIA  TEXHOJIOTUYECKHUH  HMHCTUTYT (TeXHUYECKUI
yauBepcuret). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2015. — 22 c.
[TpoBepka 3akoHa Manroca : MeTOAMYECKHE yKa3zaHus K jabopaTtopHoii padore Ne 56 / C.B.
XotyuioBa, B.B. bnarosemenckuii, b.b. BomoroB, B.H. CkobGemneB ; MuHHCTEPCTBO
oOpazoBanus u Hayku Poccuiickoii @enepanun, Cankr-IlerepOyprckuii TocyaapCTBEHHBIN
TEXHOJOTHYECKU HWHCTUTYT (TeXxHHuYeckud yHuBepcuteT). Kadenpa obmeit ¢dusuku. —
Cankr-Ilerepoypr: CIIGI TU(TY)., 2015. — 18 c.

bnarosemenckuii, B.B. MccnenoBanue CnekTpoB IOINIOLICHUS PAacTBOPOB OPraHUYECKUX
MOJICKYJI: METOJUYECKHE yKa3aHus K jabopatopHoii pabote Ne 90 / B.B. bmarosemnienckuii,
A.B. benskos, C.B.Xorynnosa; MunHucrtepcTBO o00pa3oBaHus U Hayku Poccuiickoit
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

@enepanun, Cankr-IlerepOyprckuii  rocylnapcTBEHHBIH — TEXHOJOTUYECKMA  HMHCTUTYT
(texunueckuit  yHuBepcuter). Kadenpa oOmei ¢usuku. — Cankr-IletepOypr:
CIIoI'TU(TY)., 2015. - 26 c.

AepmnHa, ['.I'. M3ydenue nucnepcun cBeTra B BellecTBE : MeTOIMYECKUE yKazaHUs K
naboparopuoit pabore Ne 68 /I.I. Apepmmna, A.B. bemskos, O.Il. Hlycrposa,
MunucrepctBo oOpazoBanuss U Hayku Poccuiickorn ®enepanuu, Cankrt-IleTepOyprekuit
rOCY/IapCTBCHHBI TEXHOJOTMYECKHA HWHCTUTYT (TeXHWUYecKuii yHuBepcurter). Kadenpa
obmei ¢uszuku. — Cankt-Ilerepoypr: CIIOI' TU(TY)., 2014. — 18 c.

Hanunbsuenko, B. I'. Omnpenenennie oTHOLIEHUS 3apsia JIEKTPOHA K €r0 Macce ¢ OMOIIBIO
MarHeTpoHa : METOAUYECKHE YKa3aHus K yraboparopHoit padote Ne 33 / B. I'. JlanunpueHko,
JI. H. KaypoBa ; MunuctepctBo oOpa3oBanus u Hayku Poccuiickori @eneparuu, CaHKT-
[TerepOyprckuii  roCymapCTBEHHBIH  TEXHOJOTUYECKHMH  MHCTUTYT  (TEXHUYECKUU
yauBepcuteT). Kadenpa obmerr ¢pusuku. — Cankr-Ilerepoypr: CIIOI TU(TY)., 2014. — 21 c.
bonoros, b.b. fIBaeHust 351€KTpOMarHUTHON MHIYKUIMM U CAaMOMHAYKIMHU : METOJUYECKUE
ykazaHus K 1aboparopHoit padore Ne 39 / b. b. bonoros, A. B. bensikos, O. I1. LlycTposa ;
MunuctepctBo obOpazoBanus u Hayku Poccuiickoit ®epeparuu, Cankt-IletepOyprekuit
TOCY/IapCTBCHHBI TEXHOJOTHYECCKHA WHCTUTYT (TeXHWUYeCKHWid yHuBepcurer). Kadenpa
obmeit ¢usuku. — Cankt-IlerepOypr: CIIGI TU(TY)., 2014. — 23 c.

XKepuosoii, A.M. M3mepeHue IIMHBI CBETOBOW BOJHBI TIPU IOMOIIU AU(PPAKIIHOHHOM
pElIeTKH : METOMYEeCKUe yKa3zaHus K abopaTopHoii padore Ne 54 / A. U. XKepnosoii, C. B.
Hbsiuenko ; MuHucrepctBo oOpa3oBanust u Hayku Poccuiickoit ®enepauuu, CaHKT-
[letepOyprckuii ~ TOCYJAapCTBEHHBI  TEXHOJOTHYECKHMH  HMHCTUTYT  (TEXHUYECKHIt
yauBepcureT). Kadenpa obmeit ¢pusukn. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. — 22 c.
HccnenoBanne TUPOCKONMUYECKOro 3(dexTa: METOIWYEeCKHe yKa3aHHs K J1abopaTopHOU
padore /  B.I'. [anunpuenko, C.B. esuenko, A.M. Xepnosoii, }O.P. Pynakos;
MunucrepctBo oOpa3oBanusi U Hayku Poccuiickoit ®denepauuu, Canxt-IlerepOyprekuit
TOCYJapCTBEHHBIM TEXHOJOTUYECKHH WHCTUTYT (TeXHMuYeckuil yHuBepcuteT). Kademapa
obmeit ¢usuku. — Cankt-IletepOypr: CIIOI TU(TY)., 2013. — 15 c.

Uuobucos, A.I'. dortoanexTpuueckuil 3PpPexT MeToauyYecKHue ykKa3aHus K JabopaTopHOM
padore Ne 59 / A.I'. Yubucos, O.I1. Illycrposa, B.B. bnarosemenckuii ; MuHncTepcTBO
oOpa3zoBanus u Hayku Poccuiickoit ®enepanuu, Cankr-IlerepOyprckuil rocyaapcTBEHHBIH
TEXHOJIOTUYECKUH WHCTUTYT (TexHuueckuil yHuBepcuter). Kadenpa obmeit ¢usuku. —
Cankr-IlerepOypr: CII6OI' TU(TY)., 2013. — 22 c.

Yubucos, A.I'. OnpeneneHne ropu30HTAIBHON COCTaBIIAIONIEH MarHUTHOIO MOJS 3eMIH :
Metoauueckue ykazanus k 1abopatopHoit padote Ne 31/ A.I'. Yubucos, JI.H. Kayposa, O.I1.
ycrpoBa, B.B. ; MunucrepctBo o0pa3oBanus u Hayku Poccuiickoit @enepannu, CaHkr-
[TerepOyprckuit TOCYJIapCTBEHHBIA  TEXHOJIOTUYECKHH  HMHCTUTYT (TEXHUYECKHI
yauBepcuret). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2013. — 18 c.
XortynnoBa, C.B. V3y4deHne 3aKOHOB TEIUIOBOTO H3IIyYCHHS METONWYECKHE YKa3aHHs K
naboparopnoit padote Ne 58/ C.B. Xorynuona, B.B. brnaroeemenckuii, B.H. Cxobenes ;
MunuctepctBo obOpazoBanus u Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
TOCYJJapCTBEHHBIM TEXHOJIOIMYeCKHM MHCTUTYT (TexXHu4yeckuid yHuBepcuteT). Kadenpa
obmeit pusuku. — Cankrt-IlerepOypr: CIIOGI TU(TY)., 2012. — 21 c.

XotynuoBa, C.B. M3yuyeHue »sneKTpocTaTHUYeCKMX Mojiel Ha momenu : Mertoauuyeckue
yKa3zaHus k 1abopatopHoit padote Ne21 / Xorynnosa C.B.,brnarosemenckuii B.B., CkoGenes
B.H. ; MunucrepctBo obOpa3zoBanus u Hayku Poccuiickoit @eneparun, CaHKT-
[TerepOyprckuii  roCymapCTBEHHBIH  TEXHOJOTMYECKHMH  WHCTUTYT  (TEXHUYECKUU
yauBepcuret). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2012. — 15 c.
Bonwskenmreitn, B.C. COopHuk 3ama4 mo o0miemMy Kypcy Gu3uKu: yued. mocoOue sl TeXH.
By30B / B.C. Bonbkenureitn — Cankr-IlerepOypr.: Kunmxusriit mup, 2005. — 326¢. -- ISBN 5-
86457-2357-7
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25.

26.
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28.

29.

30.

31.

Hernad, A.A. Kypc ¢usuku : YueOnoe nocodue st BTy3oB / A.A. lernad, 5.M. SIBopckwuii.
— 10-e m3na., crep. — Mocksa:: Academia, 2015. — 720 c. . - (Beicmiece obpa3oBanwme). -

ISBN 978-5-4468-2291-1
NBanos, A.J[. MonekynsipHas pu3uka: MeToaudeckue yKazaHus K Ja0opaTopHbIM paboTam /
A.Jl. Uanos, B.B. Kammer, B.b. OcrameB; ; MuHuctepctBo 00pa3oBaHMs U HayKH
Poccuiickoit ®eneparuu, Cankt-IleTepOyprckuii  roCyIapCTBEHHBIH  TEXHOJOTHYECKHMA
UHCTUTYT (TexHuyeckuii yHuepcuter). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr:
CIIGI'TU(TY)., 2005. — 49 c.

Hynuukosa, T.A. Onpenenenre temnepaTypbl HUTH JIaMIIbl HAaKaJIMBAaHUS @ METOJIUYECKUE
yKazaHus K jJabopatopHoit padote Ne23/ T.A. lynaukosa, B.b. Ocrames ; MunuctepcTso
obpaszoBanus u Hayku Poccuiickoit ®eneparnun, Cankr-IlerepOyprckuii rocynapcTBeHHBIN
TEXHOJIOTHYECKU HMHCTUTYT (TeXxHUYecKud yHuBepcuteT). Kadenpa obmeit dusukum. —
Canxkr-IlerepOypr: CIIGI TU(TY)., 2011. — 10 c.

HynuukoBa, T.A. UnTepdepeniust cBeta B TOHKUX IUIeHKax. [lojgockl paBHOW TONIIMHBL.
Konbua HeroToHa : MeToamueckue ykasaHus K jgabopatopHoit pabore / T.A. JlynHukosa,
B.b. Ocrames ; MunuctepctBo oOpa3zoBanusi u Hayku Poccuiickoit denepanuu, CaHKT-
[TerepOyprekuit FOCYJIapCTBEHHBI  TEXHOJIOTMYECKHI WHCTUTYT (TeXHUYECKHI
yausepcuteT). Kadenpa obmeit ¢usuku. — Cankr-IletepOypr: CIIOI TU(TY)., 2011. — 10
C.

HynuukoBa, T.A. W3ydyenune unTepdepeHInu cBera mpu momMoinu Oounpuszmel Openens :
METOJIMYCCKUE YKa3aHUs K jabopaTopHoit padote No52 / T.A. dymuukosa, B.b. Ocrames ;
MunuctepctBo obOpazoBanus u Hayku Poccuiickoit ®epeparuu, Cankt-IletrepOyprekuit
TOCY/IapCTBCHHBI TEXHOJOTMYECKH WHCTHTYT (TeXHUYeckwil yHuBepcurer). Kadempa
obmeit ¢usuxu. — Cankr-IlerepOypr: CIIGI TU(TVY)., 2011. — 14 c.

bonoroB b.b. fIBneHus 31€KTPOMarHUTHOM MHAYKIMU W CAaMOMHIYKIHH: METOJMYECKHE
ykazaHuss Kk JaboparopHoit pabore /b.b. bonoros, A. B. bemsko O.II. Ilycrposa ;
MunucrtepctBo obOpazoBaHuss u Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
rOCYJJapCTBEHHBIM TEXHOJIOIMYECKHMM MHCTUTYT (TexHuueckuil yHuBepcureT). Kadenpa
obmeit ¢uuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. - 23 ¢. :

MexaHuka MOCTYNMATENBHOTO M BpalllaTebHOrO JBHXEeHHA : yuyeOHoe mocobue / O. IL
[yctpoBa ,A.B. benskos, A.J[ . MBanoB;  MuHucrepctBo 00pa3oBaHus M HayKH
Poccuiickoit ®eneparun, Cankr-IlerepOyprckuif rocynapcTBEHHBIH TEXHOIOTHYECKUN
MHCTUTYT (TexHuueckuil yHusepcuter). Kadenpa oOmeit ¢usuxku. — Cankr-IletepOypr:
CII6I'TU(TY)., 2018. - 29 c.

Mexanuka xoyiebaTeIpHOTO ABMKEHUS : yaeOHoe mocobue / Y. A. KysHos, A.B. benskos;

O.I1. IllycrpoBa, A.Jl. MBaHoB ; MunucrepctBo oOpa3oBaHusl W Hayku Poccuiickoii
Oenepanun, Cankr-IlerepOyprckuii  roCyJapCTBEHHBIH — TEXHOJOTUYECKHH  HHCTUTYT
(texuuueckuii  yHuBepcuteT). Kadempa oOmeit ¢uszuku. — Cankr-IletepOypr:
CII6I'TU(TY)., 2018. - 22 c.
N3ydyenue ranpBaHomeTpa. lcnonp3oBaHue €ro B KayecTBE aMIIEPMETPAa U BOJIBTMETpA
: [Ipaktuxkym / B. b. bonotos , C.B. Xotynnosa, B.B. bnarosemenckuii, B.H. Cxobenes ;
MunucrepctBo oOpa3oBanusi U Hayku Poccuiickoit ®enepauun, Canxt-IlerepOyprekuit
TrOCYJapCTBEHHBIM TEXHOJOTUUECKH WHCTUTYT (TexHHYeckuit yHuBepcuteT). Kadenpa
obmeit ¢usuku. — Cankr-IletepOypr: CIIOI TU(TY)., 2017. - 21 c.

N3yuenue cnektpa aroma Bojopoaa : [Ipaktukym / C. B. Xorynuosa, b.b. bonoros, B.B.
bnarosemenckuii ; MunucrepcTBo oOpa3oBanus u Hayku Poccuiickoit @enepanuu, CaHKT-
[TerepOyprckuii  roCyIapCTBEHHBIH  TEXHOJOTHYECKHMH  WHCTUTYT  (TEXHUYECKUU
yauBepcuteT). Kadenpa oomeit ¢pusuku. — Cankr-Ilerepoypr: CIIGI TU(TY)., 2017. - 17 c.
[yctpoBa O.I1. I'pagyupoBka moHoxpomartopa : [Ipaktukym / O. II. IlyctpoBa, A. B.
bensixo, A. JI. iBanoB ; MunuctepcTBo 0o0pa3oBanus U Hayku Poccuiickoit denepanuu,
Cankr-IleTepOyprckuii  TOCyIapCTBEHHBIM TEXHOJIOTHYECKHUH HWHCTUTYT (TEXHUYECKUU
yuuBepcuret). Kadenpa obmeit ¢pusuku. — Cankr-Ilerepoypr: CIIGI TU(TY)., 2016. - 18 c.
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32. Uponos, N.E. Mexanuka : OcuoBusle 3akonbl / .E. Uponos. — 7-e u3z., crep. — M.ockaa:
BUHOM. JIa6opatopus 3Hanuii, 2005. — 309 c. - ISBN 5-94774-196-2 :

33. Uponos, N.E. Bonnossie nporeccsl : OcHoBHble 3akoHbI / U.E. Uponos. — 2-e u3x., nom. —
Mocksa: BUHOM. Jla6oparopus 3nanuii, 2004. — 263 c. -- ISBN 94774-008-7

34. Uponos, N.E. ®usuka makpocuctem : OcHoBHble 3akoHbI / .E. Uponos. — 2-e uza., gom. —
Mocksa: BUHOM. Jla6oparopus 3nanuii, 2004. — 207 c.-_ ISBN 5-94774-122-9

35. Uponos, N.E. KBanroBas ¢uzuka : OcuoBubie 3akonsl / U.E. UponoB. — 2-e u3a., gom. —
Mocksa: BUHOM. Jla6oparopus 3nanuii, 2004. — 256 c. - ISBN 5-94774-058-3

36. Uponos, N.E. Dnekrpomaruerusm : OCHOBHBIE 3aKOHBI: yuyeOHOe Tocodue s By3oB / NLE.
Hponos. — 5-e uzn. — MockBa: BUHOM. Jlaboparopus 3nanuii, 2006. — 319 ¢. - ISBN 5-
94774-395-7
0) 2J1IeKTPOHHbIE YyUyeOHble H3IaHUS

1. bnaroBemeHckuit , B.B. U3ydeHwne crieKTpoB MpOITycKaHus HHTEP(HEPEHITMOHHBIX
U CTEKJISIHHBIX CBeTOMIBTPOB : yuebHoe mocobue / B. B. bmaroeemenckuii, C. B.
XotynuoBa, b. b. bonoroB ; MuHnucrepctBo oOpa3zoBanuss u Hayku Poccuiickoit
Oenepanun, Cankr-lIlerepOyprckuii  rocyAapCTBEHHBIM  TEXHOJOTMYECKHM  HWHCTUTYT
(texuunueckuit  ynuBepcuteT). Kadenpa oOmeit ¢usuku. — Cankr-IletepOypr:
CIIGI' TU(TY)., 2019.-18 C. /ICTIGI' TH. DJeKTpOHHAs oubimoreka.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum  goctyna: s
3apErUuCTPUPOBAHHBIX MOJIb30BATENEH.

2. Kepnosoii, A.W. I3MepeHre HAMarHWYeHHOCTH BEIIECTB METOJOM SIICPHOTO MarHUTHOTO
pe3onanca : ydeOHoe mocobue / A. W. XKepnoroit, C. B. [Ipsuerko ; MUHHUCTEPCTBO
oOpazoBanus u Hayku Poccuiickoii ®enepauun, Cankr-IlerepOyprckuii rocyaapcTBEHHBIN
TEXHOJIOTUYECKUN HMHCTUTYT (TexHuueckuil yHuBepcureT). Kadenpa obmieit ¢usuku. —
Canxkr-IlerepOypr: CIIOI' TU(TY)., 2019.-22 c. //CII6BI' TU. DnextponHass OuOIHOTEKA.-
URL:http://technolog.bibliotech.ru (mara ob6pamenus: 12.01.2021).-Pesxxum moctyna: st
3aperucTpUPOBAaHHBIX MOJIb30BATENIEH.

3. .M3yuenume BpalieHus IUIOCKOCTH THOJSpU3alMM CcBeTa : MeToJuuecKue yKa3aHus K
nabopatopHoit padore Ne 57 / C.B. Xotynuosa, B.B. binarosemenckuii, b.b. bonoros, B.H.
CkobeneB ; MunuctepcTBO 0oOpazoBaHust UM Hayku Poccuiickoit ®enepaunu, CaHKT-
[TerepOyprckuif  roCylapCTBEHHBIH  TEXHOJIOTHUYECKHUH  HMHCTUTYT  (TEXHHUYECKUIH
yauBepceuteT). Kadenpa obmeit ¢gusuku. — Cankr-IletepOypr: CIIOI TU(TY)., 2015.-22 c.
//CTI6I' TH. DJeKTpOHHAs oubmmoteka.-URL:http://technolog.bibliotech.ru(nara
obpamienust: 12.03.2021).-Pexxum 1ocTyma: Uisi 3aperiCTPUPOBAHHBIX MOJIb30BaTENEH.

4. IlIpomepka 3akoHa Mamroca : Metonuueckue ykazanus K jabopatopHoit padote Ne 56 / C.B.
XotynioBa, B.B. bnarosemenckuii, b.b. bomnotoB, B.H. CkxobeneB ; MuHuCTEPCTBO
oOpa3oBanus u Hayku Poccuiickoit ®enepanuu, Cankr-IlerepOyprckuii rocyaapcTBEHHBIH
TEXHOJIOTUYECKUH HMHCTUTYT (TexHHueckuil yHuBepcuteT). Kadenpa obmieit dusuku. —
Canxkr-IlerepOypr: CIIOI' TU(TY)., 2015.-18 c. /CII6BI'TU. DnextponHass OuOIHOTEKA.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum  goctyna: yis
3aperUCTPUPOBAHHBIX MOJIb30BATENEH.

5. bnarosemenckuii, B.B. HccnenoBanue crekTpoB IMOTJIOMIEHUS PAacCTBOPOB OPraHUYECKHUX
MOJIEKYJI: MeTtoaudeckue yka3anus K JadopatopHoit padore Ne 90 / B.B. bnarosemeHnckui,
A.B. bemakos, C.B.Xorynnosa; MuHHCTepCTBO o00pa3zoBaHus M Hayku Poccuiickoit
Oenepannn, CaskT-lIleTepOyprckuii  TOCyAapCTBEHHBIM  TEXHOJIOTHYECKUNA HHCTHTYT
(rexumueckuii  yHuBepcurter). Kadenpa oOmei ¢usuku. — Cankr-IletepOypr:
CIIoI' TU(TY)., 2015.-16 c. //CITOI' TU. DneKTpoHHas oubmoTeka.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum  goctyna: yis
3aperUuCTPUPOBAHHBIX MOJIb30BATENEH.

6. Asepummna, ['.I'. M3yuenue nucnepcuu cBeTa B BemlecTBe . MeTOAMYECKHE YKa3aHUS K
nabopatopHoii pabore Ne 68 /I'I. Apepmuna, A.B. bemsxor, O.I1. Illycrpoma ;
MunucrepctBo obpa3zoBanus M Hayku Poccuiickoit @eneparuu, Cankt-IletepOyprekuit
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10.

11.

12.

13.

TOCY/IapCTBEHHBI TEXHOJIIOTUYECKUH HMHCTUTYT (TeXHUYeckuil yHuBepcuteT). Kadenpa
obmei ¢usuku. — Canvkr-IlerepOypr: CIIOITU(TY)., 2014.-18 c¢. //CII6I'TH.
Onektponnas  OubOnmmoreka.-URL:http://technolog.bibliotech.ru  (mara  oOpamenus:
12.03.2021).-Pexxum moctyma: ajis 3aperuCTPUPOBAHHBIX ITOJIb30BATEICH.

. Janunpuenko, B. I'. OmnpeneneHue OTHOIICHUS 3apsja JJIEKTpOHA K €ro Macce ¢
MOMOIIIbI0 MarHeTpoOHa : METOJWYECKHE yKazaHus K jabopartopHoit padore Ne 33 / B. T
Hanmneuenko, JI. H. Kaypoa ; MunucrepcTBo oOpa3zoBaHusi U Hayku Poccuiickoii
Oenepannn, CaskT-IleTepOyprckuii  TOCyIapCTBEHHBIM  TEXHOJOTHYECKUH  HMHCTHTYT
(rexumueckmii  yHuBepcurer). Kadenpa oOmei ¢usuku. — Cankr-IletepOypr:
CIIOI' TU(TY)., 2014,-21 c. //CITOI' TU. DneKTpoHHAas oubmoTeka.-
URL:http://technolog.bibliotech.ru (mara oopamenus: 12.03.2021).-Pexxum nocryma: s
3apEruCTPUPOBAHHBIX M10JIb30BATEIIEH.

bosioToB, b.b. fIBneHus 3NEKTPOMArHUTHON MHIYKIIMU U CAMOUHAYKIMU : METOJIMYECKHUE
ykazaHus K jgaboparopnoit padore Ne 39 / b. b. bonotos, A. B. benskos, O. I1. lllycTtposa ;
MunucrepctBo oOpa3zoBanus u Hayku Poccuiickonr @enepanuu, Cankt-IlerepOyprekuit
rOCYy/IapCTBEHHBI TEXHOJIOTUYECKUH HMHCTUTYT (TexHu4eckuilt yHuBepcuteT). Kadenpa
obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2014.-23¢. //CII6I TU. DnekrponHas
oubmmoreka.-URL:http://technolog.bibliotech.ru(mata  ob6pamenus: 12.03.2021).-Peskum
JocTyna: JUisl 3aperucTpUPOBAHHBIX [10JIb30BATENEH.

Kepnosoii, A.W. M3mepeHue UIMHBI CBETOBOW BOJHBI IMPU IMOMOIIHM JTUDPAKITMOHHON
pEIIeTKH : METOJAMYECKUE yKa3aHus K labopaTopHoi padote Ne 54 / A. U. XKepuogoii, C. B.
Hpsiuenko ; MunuctepctBo oOpa3oBanusi u Hayku Poccuiickoit ®epeparuu, CaHKT-
[lerepOyprckuif  roCcylapCTBEHHBIH  TEXHOJIOTHUYECKHH  HMHCTUTYT  (TEXHUYECKHUI
yauBepceuteT). Kadenpa obmeit ¢gusuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2014.-22 c.
//CTIOI' TH. DJeKTpOHHAsS oubmmoteka.-URL:http://technolog.bibliotech.ru(nara
obpamienust: 12.03.2021).-Pexxum ocTyma: ist 3aperiCTPUPOBAHHBIX MOJIb30BaTENEH.
HccnenoBanue rupockonuyeckoro addexra | Metoauueckue yka3aHUs K J1abopaTOpHOM
pabore / B.I'. [lanunbuenko, C.B. [lpsuenko, A.W. XKepnosoii, FO.P. PynmakoB ;
MunuctepctBo oOpa3oBanusi U Hayku Poccuiickoit ®enepaunu, Canxt-lIlerepOyprekuii
TOCY/IapCTBEHHBI TEXHOJIOTUYECKUH HMHCTUTYT (TexHU4eckuil yHuBepcuteT). Kadenpa
o0rei ¢usuku. — Cankr-Ilerepoypr: CIIGITU(TY)., 2013.-15 c¢. //CIIGI'TH.
DJIeKTpOHHAS oubmmotexa.-URL:http://technolog.bibliotech.ru(nara oOparieHus:
12.03.2021).-Pexwum moctyma: Ui 3aperuCTPUPOBAHHBIX TIOJIb30BaTENICH.

Yubucos, A.I'. ®oroanexrpuueckuil 3ppexT : MeToauueckue ykasaHus K Ja00OpaTOpHOMH
pabote Ne 59 / A.I'. Uubwucos, O.I1. [llycTtpoBa, B.B. bnaroBemenckuii ; MuHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit deneparun, Cankr-IlerepOyprekuii rocynapcTBEHHbBIH
TEXHOJOTMYECKUM WHCTUTYT (TexHuueckuil yHuBepcuteT). Kadenpa obmedt usuku. —
Cankr-IlerepOypr: CIIOI' TU(TY)., 2013.-17 c. //CIIGI'TU. DnexrtpoHHas OuOIMOTEKA.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pesxum  goctyma: s
3aperuCTPUPOBAHHBIX NOJIb30BATENIEH.

Yuobucos, A.I'. OnpeneneHue ropu30HTAIEHON COCTABIISAIONICH MAarHUTHOTO TOJIST 3eMJIH .
Metoaunueckue yka3zaHus k JaboparopHoit padore Ne 31/ A.I'. Yubucos, JI.H. Kayposna,
O.I1. lyctpora, ; MunmucTepcTBO oOpa3zoBanus U Hayku Poccuiickoit denepamnmu, CaHKT-
[leTepOyprckuii  TOCYNapCTBEHHBI  TEXHOJIOTUYECKMH  WHCTHTYT  (TEXHHUYECKHUU
yauBepcuteT). Kadenpa obmeit ¢msuku. — Cankr-Ilerepoypr: CIIGI TU(TY)., 2013.-13c.
//CII6I' TH. DneKTpoHHAas oubmmoteka.-URL:http://technolog.bibliotech.ru(nara
obpamienns: 12.03.2021).-Pexxum gocTymna: Iist 3aperuCTpUPOBAHHBIX MMOJIB30BATECH.
XotyHuona, C.B. M3y4yeHne 3akOHOB TEIUIOBOIO M3Iy4eHUs ' MeToauyeckue yKa3zaHUs K
nabopatopHoit pabore Ne 58/ C.B. Xorynmnona, B.B. bmarosemenckuii, B.H. Ckobenes ;
MunucrepctBo obpa3zoBanus U Hayku Poccuiickoit @eneparuu, Cankt-IlerepOyprekuit
TOCYJAPCTBEHHBIN TEXHOJIOTHYECKUA WHCTUTYT (TeXHWUYecKud yHuBepcuTeT). Kadenpa
obmeit  ¢usuku. — Cankt-Ilerepoypr: CIIGITU(TY)., 2012. -20 c. //CII6I'TU.
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BE%D0%BB%D0%BE%D1%82%D0%BE%D0%B2,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%96%D0%B5%D1%80%D0%BD%D0%BE%D0%B2%D0%BE%D0%B9,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

DneKTpoHHAas oubmmoreka.-URL:http://technolog.bibliotech.ru(nara oOpareHus:
12.03.2021).-Pexxum moctyma: ajis 3aperuCTPUPOBAHHBIX ITOJIb30BATEICH.

14. Xorynuosa, C.B. M3ydyeHue 3JeKTpOCTATHUECKUX TNOJEH Ha Mojenu . MeTtoauueckue
yKazaHusi K JjabopatopHoit padore Ne2l1 / XorynmoBa C.B.,bnarosemenckuii B.B.,
Cko0Oenes B.H. ; MunucrtepctBo odpazoBanusi u Hayku Poccuiickoit @enepauun, CaHKT-
[TerepOyprckuid  roCcylapCTBEHHBIH  TEXHOJOTHYECKUHA  MHCTHTYT  (TEXHUYECKUU
yauBepceuteT). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2012.-15 c.
//CII6I' TH. DeKTpOHHAas oubmmoreka.-URL:http://technolog.bibliotech.ru(zara
obpamenus: 12.03.2021).-Pexxum noctyna: s 3aperucTpupOBaHHBIX MOJIb30BATEIICH.

8. IlepeyeHb 3J1eKTPOHHBIX 00Pa30BaTEIbHBIX PeCyPCOB, HEOOXOAUMBIX JIJIf
OCBOEHHUS TMCUMILIUHBI.

yaeOnsIii ian, PIT/] u yaeOHO-MeToqMUecKre MaTepraibl:
http://media.technolog.edu.ru

3JIEKTPOHHO-OMOJIMOTECYHBIE CUCTEMBI:

«ONEeKTPOHHBII YnTaNbHbIHN 3211 — bubimoTex» https://technolog.bibliotech.ru/;

9. MeToauyeckne yKazaHus sl 00yYaIOUIUXCS 10 OCBOEHUIO JUCHUIIMHBI.

Bce Buapl 3anATHid no gucuuiuimHe «@uU3MKa» NPOBOIATCS B COOTBETCTBUHM C
TpeboBanusimu crnenytomux CTII:

CTII CII6I'TU 040-02. KC VYK/B. Buast yueOnbix 3ansTuil. Jlekuus. OOuue
TpeOOBaHUS;

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yueOnbix 3ansaTHil. JlabopaTopHble 3aHATHS.
OO6ume TpeGoBaHUs K OPraHU3aLMK U IIPOBEICHHIO.

CTO CIIoI'TU 018-2014. KC VYK/B. Bunpet yueOHbix 3anstuil. CeMuHapbsl U
npakTudeckue 3aHaTus. Oouie TpedoBaHUS K OpraHU3aluy U MPOBECHHUIO.

CTII CIIGI'THU 048-2009. KC VYKJIB. Bunbel yueOHbIX 3aHsTHH. CamocTosiTenbHas
I1aHupyemasi pabora ctyeHToB. O0mue TpeboBaHMs K OpraHU3alyu 1 IPOBEACHUIO.

CTO CIIGI'TU(TY) 016-2015. KC YK/IB ITopsinok npoBeaeHUs 3a4€TOB U SK3aMEHOB.

[InanupoBaHue BpeMEHH, HEOOXOJMMOIO Ha W3y4eHHE JaHHOW JAMCLUIUIMHBI, JIy4llle
BCEro OCYILIECTBIISITH HAa BECh CEMECTp, IpelycMaTpuBas MpPU STOM PETYISpHOE MOBTOPEHUE
IIPOMJEHHOIO MaTepuana.

OCHOBHBIMU YCJIOBUSIMU IPAaBUJIBHOM OpraHu3aluy y4eOHOro Impoiiecca Juisl CTYA€HTOB
ABJIAETCH:

IJIAHOBOCTh B OpPraHU3aluu yueOHOU padoThl;

CEpbE3HOE OTHOIIECHNE K U3YUYEHUIO MaTepHaa;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHsATHS CTYAEHT JOJIKEH IPUXOAUTh, UMES 3HAHUS I10 YK€ U3YYEHHOMY MaTepHaiy.

10. ITepeyenb MHPOPMALMOHHBIX TEXHOJOIMH, HCI0Jb3yEeMbIX IPH OCYLECTBJICHUMN
00pa3oBaTeIbLHOIO NMpoLecca Mo AUCHUILIHHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.

B yuebHOM mpolecce MO JaHHOM AMCHUIIMHE NPEIyCMOTPEHO HCIOJIb30BAHUE
UH(OPMAIIMOHHBIX TEXHOJIOTHI:

YTEHHE JICKIIUN C HCTIOJIb30BAHUEM CIIal1-TIPE3EHTALINH;

B3anMo/IeiicTBre ¢ oOydaromumucs nocpeacrsom DMOC.

10.2. lIporpaMmMHoe o0ecnieyeHue.

Microsoft Office (Microsoft Excel);
Gaussian09; Microsoft Visual Studio; AutoCAD;
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;

10.3. Ba3pl JaHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMBbI.
basbr manaeix Scopus u Web of Science.

11. MaTepuajbHO-TeXHHYECKOEe 00ecneuyeHue 0CBOeHHsl T CHUILIMHBI B X0/1€
peasuzanuu 00pa3oBaTebHOI MPOrPaMMBbI.

YueOHas ayiuTOpus AJisl IPOBeIeHUs JIEKIHUOHHBIX 3aHATHH, TPYIIIOBBIX U
WHJVBHIYAJIbHBIX KOHCYJIBTALMM, TEKYIIErO KOHTPOJIA U IPOMEKYTOYHON aTTECTALUU.
OcHoBHOe 00OpyHOBaHUE: CTOJBI, CTYJbs; JOCKA; JIEMOHCTPAIMOHHBIN 3KpaH, MPOEKTOpP,
KOMITBIOTED.

Y4yeOHast ayauTopus JAJis1 NPOBeIeHUs] 3AaHSATHII CEMHUHAPCKOT0 TUIIA.
OcHoBHOE 000pyI0BaHUE:
CTOJIBL; CTYJIBS; JOCKa; Tabopatopuu Kapeapsl GU3NKHU C 3JEKTPOU3ZMEPUTEILHBIMH CTEHAAMH,
TUIIOBBIMU JJICKTPUUCCKUMU LICTIAMH.

IToMemeHue 1J1s1 CAMOCTOATENbHOI PadOThI,
OcHoBHOE 00OpyIOBaHUE: CTOJIBI; CTYJbS; MPOEKTOP; IKpaH; KOMIIBIOTEPHI C JOCTYIIOM K
nH(OPMaLIMOHHO-TEIIEKOMM YHUKAITMOHHOH ceTu «IHTepHeT».

12. Oco0eHHOCTH OCBOEHUS AUCHUIIJIMHBI HUHBAJIMAAMHA U JIMHAMHU C OI'PAHUYCHHBIMHA
BO3MOKHOCTSIMHU 310POBbS.

JUis WHBaNMIOB Y JIMIl C OrPAaHUYEHHBIMM BO3MOXKHOCTSIMH yueOHBIE MpoIlece
OCYILECTBIISICTCSI B COOTBETCTBHH C [loyioskeHHMeM 00 opraHM3alnuy y4eOHOro Iporecca s
o0ydeHHs WHBAIUIOB W JUI[ C OTPAaHUYCHHBIMH BO3MOXXHOCTSAMHU 310poBbsi CIIGI TU(TY),
yTBEpXAEHHBIM pekTopoM 28.08.2014.
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IIpuiaoxenne Ne 1

K paboueli mporpaMme TUCITATIINHBI
DoH/I OLIEHOYHBIX CPEICTB
JJIs1 MPOBe/IeHUs] MPOMEKYTOUYHOI aTTeCTALNH 110

AUCIHHUIIJINHE «Puzuka»

1. TlepeyeHb KOMIETEHUH U 3TANOB UX (hOPMHUPOBAHUSI.

WNupekc
ConeprxaHue Ortan GopMupOBaHUS
KOMIICTCHIIUN
OIIK-1 Crnioco0OeH MpUMEHSTh €CTECTBEHHOHAYYHbBIE U IIPOMEXKYTOUYHBIN

OOLIEMH)KEHEPHBIE 3HAHUS, METObl MATEMATUYECKOTO
aHajan3a U MOJCIIMPOBAHUS HHKEHEPHOU IEATEIbHOCTH,
CBSI3aHHOM C IIPOEKTUPOBAHUEM U KOHCTPYMPOBAHHUEM,
TEXHOJIOTUSIMH ITPOU3BO/ICTBA PUOOPOB M KOMIUIEKCOB
LIMPOKOr0 HA3HAYECHUS
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2. IToxka3aTeu U KPUTEPUHU OLIEHMBAHUSI KOMIIETEHIIHIl HA Pa3IMYHBIX ITAaNaX UX (POPMUPOBAHUS, IIKAJIA OLIEHUBAHUS

Kon u naumenoBanue [Tokazarenu copMUPOBAHHOCTH Kputepuit YpoBHH cHOPMHUPOBAHHOCTU
HWHAWKATOpa NOCTUKCHUSA (I[eCKpI/IHTOpI)I) OLICHUBAaHUA (OHI/ICBHI/IC BBIPA)KCHHOCTHU I[eCKpI/IHTOpOB)
KOMIICTCHITHH «YAOBJICTBOPUTCIILHO» «XOPpOoIo» «OTJIUYHO»
(TIopoToBEII (cpemuuii) (BBICOKHI)
OIIK-1.4. Jlaer ompeneneHuss OCHOBHBIX | OTBETHI Ha | [daer onpenenenus | Jaer onpenenenus | [IpaBunbHO naer
CocraBnsier onucanue | (U3NYECKUX BEIMYUH, O0BACHAET | BOmpockl  Nel-16, | OCHOBHBIX (DM3UYCCKUX | OCHOBHBIX (DM3HYCCKHX | ONPEACICHUS
OOBEKTOB YIpaBICHHUSI Ha | UX CMBICH, CrOCOOBl W eawHMIbl | 23-45, 67-83, 95- BEJTMYNH C OIIMOKAMH. | BETHIHH C | OCHOBHBIX (DH3MYCCKUX
6ase DUBHYECKNX | M3MEPEHHS (3_1) 96, 106-118 " [lyraercs B emuHmmax | HerouHocTsMH. Mmeer | BemmuuH.  OOBACHSIET
3aKOHOB. 3K3aMeHy HU3MEpPCHUA. MMpeaACTaBJICHUC O | UIX CMBICII, CII0COOBI
cnocobax uX | U3MEpeHusl.
HU3MEPEHHUS. IIpaBunpHO Ha3bIBaET
HpaBI/IJII)HO Ha3bIBACT | CAWHUIIBI U3MCPCHH.
E€IUHULIBI U3MEPECHUS.
[TpaBuiibHO dbopmynupyet | OTBETHI Ha | PopmynIupyeT [IpaBuibHO [TpaBuiibHO
OCHOBHBIE  3aKOHBl  (u3mKw, | Bompockl ~ Nel-45, | oCHOBHBIE — 3aKOHBI | GOPMYIHpPYET bopmymupyer
OIIMCHIBAOIIINE ¢usuueckue | 67-83, 95-96, 119- | pusuku C | OCHOBHBIE  3aKOHBI | OCHOBHBIE  3aKOHBI
SIBJIEHUSI M TIPOLIECCHI, 155 k sx3ameny omuOKamu, mytaercs | ¢usuku. HaspBaer | uzukun M obnactu
Ha3bIBAET OTpaHUYEHUS B o0JjacTu | OorpaHUYECHUS ux MIPUMEHEHHUS.
MIPUMECHECHHS 3aKOHOB, MIPUMCHCHHSI MIPUMCHCHHUS [IpuBoauT mpUMEPHI
MIPUBOJIUT TPUMEPHI TPUIIOKEHUS 3aKOHOB. 3aKOHOB C | IPUJIOKEHUS
3aKOHOB (DM3UKHU B TIPAKTUUECKON HEOOJIbIIUMHU 3aKOHOB (DU3UKU B
nestensHoCTH (3-2) HETOYHOCTSIMHU. MPaKTUYECKON
[TpuBOIUT MPUMEPHI | AEITEITHLHOCTH.
MPUIIOKEHUS
3aKOHOB (DU3HUKH B
[IPaKTUYECKOU
NESITETHHOCTH.
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OO®bscHser sBieHuUe Wik mporecc | OTBETH Ha BriOoupaer Bribupaer ¢pusnueckue | [IpaBUIIbHO U SICHO
Ha OCHOBE (PM3MUYECKHX 3aKOHOB | BOIpOChl Nel- (bu3uYecKre 3aKOHBI, | 3aKOHBI, 0OBSCHIET
V-1) 15,46-66,84-105 k | onMcHIBArOIIAE OIIMCBHIBAIOIINC buznueckuit
SK3aMEHY SBJICHUE WM SIBJICHAC MM TIPOLCCC | ryoppecc.,
IIPOLECC C HOMOIIBI0 | © I
HABOIAIINX HETOYHOCTAMMU.
BOIIPOCOB.
3amuceiBaeT (OPMYIIbI, OrtBeTH HA 3anucrIBacT 3amuckeBacT [IpaBunsHO
OIIUCBIBAOIINE (U3HYECKOE ABICHUE BOIIPOCEI (hopMyIbI, bopMyIbI, 3aIl1MChIBACT
I nporece. Permaer pusiaeckue NeNe40-66, 82-101, | onuceiBaromye OIMCBIBAIONITHE bopmybl,
samaun.(H-1) 112-119 K | ¢pu3udeckoe sBIICHUE | (U3MYECKOE SBJICHHE | ONHCHIBAIOIINE
JK3aMEHY C OoLIMOKamMH. c HeOOoIbIINMH | (pu3nUeckoe
[Iyraercs npu | HetoyHocTsAMHU. Ilpu | sBiIEeHueE. Pemraer
pelIeHnn peleHnmn busnUeckue 3aaaun.

(1)I/I3I/I‘IGCKI/IX 3aJa4.

(bU3UYEeCKON 3aaun
HE MOXET [OOBECTH
pelieHne 10 KOHIA.
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3. TunoBble KOHTPOJIbLHBIE 3aJaHNUS VIl IPOBECHUSI IPOMEKYTOYHOM ATTEeCTAIUN
Bonpocskl 11 OLleHKH 3HAHUI, YMEHHMH U HABBIKOB, CGOPMHPOBAHHBIX Yy CTYJAE€HTA

nmo komnerennuu OIIK-1:
a) Pazgenl. Mexanuka.

1.

HBOXoNOO AW

14.

15.

0.
11.
12.
13.

IIpocTtpaHcTBO M BpeMs, CHUCTEMBI OTCYETA. OcHOBHBIE ~ KMHEMaTHUYECKUE
XapaKTEPUCTUKU KPUBOJIUHEHHOIO JBUKECHHS: CKOPOE YCKOPEHHUE.

Kunematuka BpamareapbHOrO ABUXKEHUSA: YIJI0Bas CKOPOCTb M YINIOBOE YCKOpPEHHE, UX
CBSI3b C JTMHEHHON CKOPOCTBIO U YCKOPEHHUEM.

ITonsiTHE COCTOSIHUS MEXaHUYECKOM cucTeMbl. 3akoHbl HploTOHA.

3aKOH coXpaHEeHMs UMITysbca. LlenTp nnepuun.

MoMeHT uMITyJIbCa MATEPUAIILHON TOYKU U MOMEHT CHJIbI MEXaHUYECKON CUCTEMBI.
MowMmeHT cuibl. 3aKOH COXPaHEHUS MOMEHTA CHJIBI MEXaHUYECKOW CUCTEMBI.

Cuna, paboTa 1 noTeHuMaIbHas 3Heprus. KoHcepBaTuBHbIE U HEKOHCEPBATUBHBIE CUIIBI.
Pabora 1 kuHeTHYECKast SHEPTHSL.

3aKOH COXpaHEHUS MOJIHONM MEXaHUYECKOW SHEPTUU B MOJI€ MOTECHIIMAIBHBIX CHIL.

CBs3b MEXly CHIJION U NOTEHIMATIBHOM 3HEpruel. I'paqueHT ckansapHoil QyHKIUH.
YpaBHEHHE BpalleHusl TBEPAOro TeJla BOKPYT 3aKpEIIEHHON Ocu. MOMEHT UHEPLMH.
Mowment unepuuu. ®opmyia llreiinepa.

[TpuHIHN OTHOCUTEIILHOCTH [Nanunes-OiHiuTelHA. ITocTynatel TEOpUU
OTHOCHUTEJIBHOCTH.

CoObiTne. CunxpoHuzauus 4acoB. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJIeHue
BpeMeHU. COKpallleHHUe JJINHBI.

[IpeobpaszoBanus JlopeHua. PensaTHBUCTCKHUIT MHBAPHAHT-MHTEPBAT MEX]Yy COOBITHSIMU.
CrnoxxeHue ckopocTedl B PEIATUBUCTCKON MEXaHMKE. PENSITHMBUCTCKMI MMIYJbC. 3aKOH
COoXpaHeHMs] uMmnyiabca. PenstuBuctckas osHeprus. CBsi3b MacChl M JHEPTUU.
Kunernyeckas 3Heprus.

3apaum k pasgeay 1

16.

17.

18.

19.

20.

21.

22.

C BBIIIKK OpOCHIIM KaMeHb B TOPU30HTAIBLHOM HampaBieHud. Uepes 2 ¢ KaMeHb yrmal Ha
3eMiit0 Ha pacctossHUM 40 M OT ocHOBaHMs BbINKH. OINpeaenuTh HAYAIbHYIO U
KOHEYHYI0 CKOPOCTb KaMHS.

Kamenp OpocaroT moja yrioM K ropus3oHTy. Pagumyc KpHUBH3HBI TpPaeKTOPUM B TOYKE
HaMBBICILIETO MoAbeMa paanyc kpuBusHel R = 10 M. Onpenenure cKOpocTh B 3TON TOUKE
JIuHeiHas CKOPOCTh TOYEK Ha OKPYKHOCTH Bpalllarolierocs qucka pasHa 3 m/C. Touku,
pacroyio’)keHHbIe Ha paccTossHUM 10cM Onmke K OCH, UMEIOT JUHENHYIO CKOPOCTH 2
M/C. OnpenenuTe yriioByl0 CKOPOCTh BpallleHHs! TUCKA.

YroOsl ompenenuth kodpduimeHT TpeHus K MexIy NepeBSHHBIMH TOBEPXHOCTSIMH,
OpyCOK MOJOXWJIM Ha JOCKY U CTaJIX MOAHMMATh OJMH KOHEIl JJOCKH JI0 TeX MOop, IOoKa
OpycoK He Hayaj MO Hel CKOJb3UTh. JTO MPOM3OLUIO MPH YIjie HAKJIOHA JOCKU 45°,
Onpenenure K03pGUIUEHT TPEHUS?

Ha mony cTouT Tenexxka B BUJAE JUIMHHOW JOCKH, CHAOKEHHOW JIeTKMMHU Kosiecamu. Ha
OJIHOM KOHIIE JOCKH CTOHT 4eJIoBeK. Macca dyenoBeka 60 ke, macca gqocku 20 xe. Maccoi
Kosiec mpeHeOpeub. TpeHue Bo BTynkax He3HauuTenabHO. C Kakoil CKOpoCThiO Oyzaer
JIBUTAThCSI TENEXKKA, €CIIM YEJIOBEK MOUJET BIOJb JOCKH CO CKOPOCTHIO (OTHOCHUTEIHHO
nocku) 1 m/c?

[Inardopma B Buae nucka paguycoMm 1 m Bpamjaercs mo uHepuuu, aenas 606/mun. Ha
Kparo IaTopMbl CTOUT YEJIOBEK, Macca KoToporo paBHa 80 xe. CKOJIBKO 00OPOTOB B
MUHYTY Oyner aemarh rmiatdopma, €Ccild 4YelOBEeK meperaer B ee IeHTp? MoMeHT
uHepuuu wiargopmsel paBeH 120 xe a°. MoMeHT MHEPLHMHU YEJIOBEKA PACCUMTHIBATH KaK
JUJIS. MAaTEpUATBHOM TOYKH.

Kamens 6pommen Beepx nox yritom 60° x mosepxnoctn 3emin. Kunerndeckas sHeprus
KaMHS B HayaJdbHbIA MOMeHT paBHa 20 /w. Onpenenutb KUHETHYECKYIO U
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MOTCHIMATBHYI0O OHEPrUM KaMHS B  HaWBBICHIEH TOYKE €ro  TPACKTOPHUHU.
ConpoTuBieHreM BO3lyXa MpeHeopeyb.

23. XokKkeliHas maifiba CKOIB3UT 5 M, €U MPU OPOCKE il COOO0IIaT Ha4aIbHYH CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CITH € COOOIINUTh HaYaIbHYI0 CKOPOCTh 4 M/c?

24. Toukwii crepxkeHb nuHON 50 cm 1 maccoit 400 2 BpamaeTcsi ¢ yriIOBBIM YCKOPEHUEM 3
¢ % BOKPYT OCH, IPOXOZISIIEi Yepe3 CepetuHy CTEPXKHS TEPICHANKYISPHO K ero JIHHE.
OrnpenenuTts Bpalaomui MOMEHT.

25. Haiitu paboTy moabeMa rpy3a MO HAKJIOHHOW IUIOCKOCTH, eciu macca rpysza 100k,
JUTMHA HAKJIOHHOM IUIOCKOCTH 2 M, yroJl HaKJIOHa 30°, koddurment tperus 0.1 u rpys3
JIBIDKETCS ¢ YCKOpeHueM 1 m/c2.

26. Ban maccoii 100 ke u paguycom 5 cm Bpamaics, aenas 8 o6/c. K nunmuHapudeckon
MOBEPXHOCTU BaJla TMPHKaJIKW TOPMO3HYIO KOJIOAKY ¢ cuioil 40 H u 4yepe3 10 ¢ Ban
octaHoBuiIcs. OnpeneauTsb K03(pPUIHUEHT TpeHuUs.

27.KuHetnyeckasi SHEPrus BpallAIOIIErocs TBEpPAOro Tena. J[auMHa TOHKOTO MPSIMOTO
crepxHs 60 cm, a macca 100 e. OnpenenuTs MOMEHT UHEPLUU CTEPKHS OTHOCUTEIBHO
OCH, TIEPIEHAUKYIISIPHON K €ro JJIMHE U MPOXOAIICH Yepe3 TOUKY CTEpKHS, YAaJICHHYIO
Ha 20 cm OT OJHOTO U3 €ro KOHIOB.

28. [IpennonokumM, 4TO Mbl MOKEM H3MEPUTH JIUHY CTepxkHS ¢ TOUHOCTHIO 0,Imxm. [Ipu
KaKOH OTHOCHTEJBHOW CKOPOCTH JBYX MHEPIUAIBHBIX CHCTEM OTCUETa MOYKHO OBLIO ObI
OOHapyX HUTh PEIATUBUCTCKOE COKpAallleHWe JMJIMHBI CTEpKHs, COOCTBEHHAas [JIMHA
KOTOporo paBHa 1 m?

29. B nabopatopHoii cucTemMe OTCYeTa MU-ME30H C MOMEHTa POKICHHS 10 MOMEHTa pacraja
nposieren paccrosaue 75 M. Ckopocth mnu-me3oHa paBHa 0,995 c¢. Onpenenuth
COOCTBEHHOE BpeMsl KM3HM Nu-Me30Ha. [lomHast sHeprust Tena Bo3pocna Ha 1 k. Kak
IIPU 3TOM U3MEHMTCS Macca Teja?

0) Pa3znes 2 .Jj1eKTpOMAarHeTu3m.

30. Dnexrpuueckuii 3apsn. BzammopeiictBue 3apsnoB. 3akoH KynmoHa. 3akoH coXpaHEHHS
AIIEKTPUUYECKOTO 3apsizia.

31. Dnektpuueckoe moje. Hanpspk€HHOCTH JEKTPUYECKOTo TMoJisi W moTeHwan. [Tpuniun
CYNEPIIO3ULIUU TTOJIEH.

32.PaboTta cmi O3JEKTPOCTATHUECKOTO TIIOJII TpH TepeMelmeHun 3apsna. Lupkymnsmms
BEKTOpPAa HAMPSDKEHHOCTH AJIEKTPOCTaTUYECKOro mossl. [loTeHnuanbHBIA — XapakTep
AIIEKTPOCTATUIECKOTO TIOJIS.

33.TloTok BekTOpa HampsLKEHHOCTH 3jeKTpocTaThyeckoro mnois. Teopema Iaycca s
ANEKTPOCTATHYECKOTO TIOJISI B BaKyyMe.

34.Ilpumenenne TeopeMbl laycca K pacu€Ty JJIEKTPHUECKHX TMOJIeH 3apsDKEHHBIX
MJIOCKOCTH, IIWJIUHIpPA, cepsl, mapa.

35. IlpoBoHMKH B AneKTprueckoM mode. [losge BHyTpH U y HOBEpXHOCTH IPOBOJHHKA.

36. DHeprust CUCTEMBbI HETOABIDKHBIX 3apsAoB. DHEPTus 3apsHKEHHOTO IMPOBOJHUKA H
KOHJIeHCaTopa. JHepruss M OO0bEMHAs IUIOTHOCTh SHEPTHM DJIEKTPUYECKOTo TOJIs.
DHeprus MoJIPH30BaHHOTO AMAJICKTPUKA.

37. Onexkrpuueckuit Tok. Cuma Toka. [IIOTHOCTH TOKa. VYCIIOBHS —CyIIECTBOBAaHUS
MIOCTOSTHHOTO TOKa.

38. O600mEHHBIH 3ak0oH OMa B MHTErpasibHOM (hopMme. Pa3HOCTH MOTEHIMANOB, HANPSHKEHUE,
OJIC. 3akon [Ixoynsa — Jlenua.

39. MaruutHoe nosie. MTHAYKIIUS MarHUTHOTO MOJIs. 3aKOH AMmriepa.

40.3akon buo — CaBapa — Jlamnmaca W ero NmMpMMEHEHHE K pPAacuéTy MarHUTHOTO TIOJIA
IPSAMOJIMHEHHOTO MPOBOIHUKA C TOKOM.

41. MarauTHOE 10JIe KpyroBOro Toka. MarHUTHBIM MOMEHT BUTKA C TOKOM.

42. BuxpeBoii XapakTep MAarHUTHOTO MOJs. 3aKOH MOJIHOTO ToKa (IMPKYISIIHS BEKTOpa
MarHUTHON UHIIYKIUH).
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43. JleficTBE MarHWTHOTO TOJs Ha ABWKyuwmiica 3apsa. Cuna Jlopenua. J[BuxkeHue
3apSYKEHHBIX YaCTULl B MArHUTHOM IIOJIE.

44. MarautHbli notok. Teopema ['aycca 111 MarHUTHOTO MOJIS.

45, SlBnenne HJIEKTPOMAarHuTHON HMHAYKIHH. 3akoH dapanes (3aKOH AJIEKTPOMArHUTHON
uHaykuu). 3akoH Jlenna.  SBnenue camouHAYKUMH. MHIYKTUBHOCTh. 3aKOH
CaMOMHAYKIIUU.

46. DHeprusi CUCTEMBI MTPOBOJHUKOB ¢ TOKOM. OOBbEMHAS TUIOTHOCTh SHEPTUHM MAarHUTHOTO
OJISL.

47.3aKkOH MOJIHOTO TOKa JUIsi MAarHUTHOTO MOJsi B BemlecTBe. Hanpsmk€HHOCTh MarHUTHOTO
OJISL.

48. YpaBHeHus MakcBelia JUis 3JIEKTPOMarHuTHOTO 1ouist. ToK cMeneHus.

3anauum k paszaeny 2

49. ]IBa 0IMHAKOBBIX TOYCUYHBIX 3apsa mo -2 MkKi Haxomsrces B Toukax (0; O) u (2; 0)
NpSIMOYToibHOM cucteMbl kKoopauHaT (X; V), rme X, VY 3amansl B MeTpax.
OnpenenuTs NPOEKIHMIO Ha OCh 0X BEKTOPa HANIPS)KEHHOCTH 1MoJist B Touke (1; 1).

50. Kakoif myTh 1O CHUJIOBOW JMHHU 10 TOJHOM OCTAHOBKHU MPOXOJUT A-4acTHlla B
OJHOPOJTHOM TOPMO3SIIEM ToJie ¢ HanpspkeHHOCThI0 2000 kB/M, ecnim HavwanbHast
ckopocTh ee 20000 km/c? Macca 4acTHIIbI 6,4 102 Kr, 3apsag 3,2° 10 19 K.

51. CBsi3p MeXIy HANPsHKEHHOCTHIO TOJISI M IMOTCHIHAIOM. [ 'padudeckoe n300pakeHUE
3JIEKTPUYECKOTO TOJIsI C TMOMOUIBIO CHJIOBBIX JIMHUA M 3KBUIOTEHUUAIbHBIX
noBepxHocTen. Onpenenure pasHOCTh MOTEHIIMAIOB Mex 1y Toukamu (-1, 0,0) u (1,0,0),
€CITM HAIPSHKEHHOCTH JIEKTpUUecKoro mous E=2i+4j+3Kk.

52. TOHKUl CTEep)KEHb COTHYT B NOJNYKOJbHO. CTEpKEeHb 3apsKeH C JIMHEHWHOU
motHocThio 100 HK/M. Kakyro paGoTy Hano coBepiuTh, 4ToObI IepeHecTu 3apsif 1
HK1 13 nenTpa konbia B 0ECKOHEYHOCTh

53. BBIUMCIUTD MEKTPUUECKUN MOMEHT AU, eciau ero 3apsan 10 uKi, mieyo 0,5cm.

54. beckoHe4Has MIOCKOCTh HECET 3apsiji, PABHOMEPHO PACHpPEECIICHHbIN ¢ MOBEPXHOCTHOM
mrorHocteio 1 MxKin/m% Ha HEKOTOPOM PACCTOSHUM OT IUIOCKOCTH MapajuIeIbHO €M
pacrioioxkeH Kpyr paaumycoMm 10 cM. BpYHCINTH TMOTOK BEKTOpa HAMPSKEHHOCTH
IIEKTPUYECKOTO IOJISL YEPE3 ITOT KPYT.

55. Ha oTpe3ke TOHKOro mpsiMoro NpoBOJHUKA PaBHOMEPHO pacIpeiesieH 3apsij ¢ JUHEHHON
mrotrocteio 7 = 107™% Ki/cy. BbrmciauTs mOTEHIMAN, cO3aBacMblii STHM 3apsA7oM B
TOUYKE, PACIIOJIOKEHHOM Ha OCH IMPOBOJHHMKA M YAAJEHHOW OT OJmkKaillero KoHIa
OTpe3Ka Ha PacCTOSTHUE, paBHOE JUIMHE ITOIO OTPE3Ka.

56. OnpenieuTh TUIOTHOCTh TOKa B JKEJIE3HOM IPOBOJHUKE JIUHOW 10M, eciii MmpoBOJ
HaXOJUTCs N0 HanpsbkeHneM 6 B. ¥V nenbHoe conpoTusieHue xene3a 98 HOM M.

57. Tox B ienu 6atapen, IJ1C xotopoii 30 B, paBen 3 A. Hanpspkenne Ha 3akuMax OaTapen
18 B. Haiigute conpoTuBIEHHE BHEIIHEW YacTH LIEMM M BHYTPEHHEE CONPOTUBIICHUE
Oatapen.

58. [IpoBoanuk mmmnoi | = 20 cm ¢ maccoit m = 2 2, MOJNBEIICHHBI TOPU30HTAIBLHO Ha
TOHKUX IPOBOJIOYKAX, HAXOJUTCS B OJHOPOJHOM MAarHUTHOM IIOJI€, CHUJIOBBIE JIMHUU
KOTOpPOr'0 HAalpaBJi€Hbl BEPTUKAIBHO BBEpX. [Ipy MpoOX0XkKIE€HUU O MPOBOJHUKY TOKA
cuwioii | = 0,3 A oH OTKJIOHWJICS TakK, YTO IMPOBOJIOYKH OOpazoBamu yron « =17° ¢
BEpTUKAIBI0. HailTh MHAYKIIMIO MarHUTHOTO MOJIS.

59. beckoHe4HO UIMHHBIA MPOBOJ 00pa3yeT KpyroBoi BUTOK, KacaTelabHbIH K mpoBoay. Ilo

npoBony uaeT Tok cwioil | = 5 A. Halitm paamyc BUTKa, €ClIM HaANpPsHKEHHOCTH
MarHUTHOTO MoJis B 1ieHNpe BuTka H = 41 A/m.
60. Kakoii Bpamaronuii MOMEHT JCHCTBYeT Ha paMKy C TOKoM cwiod | = 2 A mpm

MOMEIIEHUHU €€ B OJHOPOJIHOE MarHuTHOe moiie ¢ uHaykmue B = 0,2 7z, ecnu pamka
comepxut N = 30 ButkoB miomazaso S = 10 cm’, a IUIOCKOCTB pamMku obpasyet yroa =
60° ¢ TuHUSAMEU TTOJIS?
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61. BoIYMCaUTh IUPKYISALUIO BEKTOpa HWHAYKLIUHU BIOJIb KOHTYpa, OXBAaTBHIBAIOIIETO TOKH
11=5 A, 1,=7,5 A, Tekymmue B OJHOM HampaBjeHuu, U TokK I3=10 A, Tekyumuii B
IPOTHBOIOJIOXKHOM HaIlpaBJICHHUH.

62. 3apsKeHHas 4acTUIA JBUXKETCS] B MArHUTHOM I10JI€ 110 OKPYXHOCTH CO CKOPOCThIO U = 1
Mwm/c. Nanykuus marautaoro nons B = 0,3 T, panuyc okpyxxnoctu R = 4 cu. Haiitu
3aps] 4YacTHIbl, ecii ee¢ KuHeThueckas sHepruss W = 12 x3B.

63. 3apspKeHHas: YacTUIA JBHXKETCSI B MAHUTHOM IT0JI€ TI0 OKPYXHOCTH CO CKOPOCThIO U = 1
Mwm/c. Uapykuust marautHoro noiist B = 0,3 77, paguyc okpyxxkHoctd R = 4 cm. Haiitu
3apsj] 4YacTHIbl, ecii ee¢ KuHeThueckas sHeprust W = 12 x3B.

B) Pa3nen 3. Kosiebanusi u BosiHbl. BosiHOBasi onTuka.

64. neanpHplil TapMOHUYECKUI OCHMIUIATOP. Y paBHEHUE UICAIbHOIO OCLMIIIATOPA U €ro
pemenre. AMILIUTY1a, 4acToTa U ¢a3a xonedanus. KommuiekcHas Gpopma npeacraBieHus
rapMOHUYECKUX KOJIeOaHU.

65. BekTOopHOE ONMCaHNE CIIOKEHHS KOJIeOaHHH.

66. IIpumeps! KosiebaTeNbHbIX ABMKEHUH Pa3InYHON (hPrU3UUYECKON IPUPO/IBIL.

67. Dueprus KoneOaHui

68. CBoOOIHBIE 3aTyXarole KojaeOaHHs OCIMIUIATOpA ¢ HOTEpSIMU. BoIHYX1eHHbIE
KOJIeOaHusI.

69. Bonnbl. O6pazoBaHue U pacnpocTpaHeHue BoJIH. [IpogoibHbIE M MONEPEYHbIE BOJIHBI.
@pOoHT BOJHBI, BOJHOBAas MOBEPXHOCTh. J[IMHA BOJIHBI M CKOPOCTh PACIpPOCTPAHEHHUS
BOJIH.

70. YpaBHeHuUs TUIOCKOH U chepuyeckoit Oerymux BoiH. BoiHoBoe guco.

71. CBoiicTBa 3JE€KTPOMAarHUTHBIX BOJH. CKOpPOCTh paclpOCTPaHEHUs 3JIEKTPOMArHUTHBIX
BOJIH. M31myueHne 311eKTpOMarHuTHBIX BOJTH.

72. DHeprus >MeKTPOMarHUTHHIX BOJIH. OOBEMHAS IUIOTHOCTh SHEPIUU 3JIEKTPOMATrHUTHOTO
nonst. Bekrop YMoBa — [loliHTHHTa.

73. DnekTpoMarHuTHas MOpUpoOJa CBETOBBIX BOJH. [lpuOnmkeHuss reoMeTpudecKoi,
BOJIHOBOW M KBAaHTOBOM OITHKH.

74. VIntepdepeHninss CBETOBBIX BOJH. YCIIOBHS A HAOMIOAEHUS U CHOCOOBI peaau3aliu
(meton FOnra, ounpuszma @penens) Onrtudeckas pa3HOCTh X0/1a. Y CIIOBUSI MAKCUMYMOB
U MUHUMYMOB uHTepdepeHiuu. MHTepdepeniys B TOHKUX IuieHKax. [lonockl paBHOM
TOJIIIMHBI W TIOJIOCHI PaBHOTO HakioHA. [Ipumenenume wuHTepdepeHtmn. Judpaxius
cgeta. [Ipunnun [Noiirenca-®penens. Judpakuus Openens u Ppaynrodepa?

75.Meton 30H Openens. [dudpakuus OPpeHens Ha KpyrjioM OTBEPCTUH U JIUCKE.
Judpakumonnas pemerka. [IpumeHeHne ee B kadecTBe cnekTpomerpa. [lucnepcus u
pazpematomas cuia. [louarue o romorpaduu.

76. ITonspu3zanust cBeTOBbIX BOJIH. Bunel nmomspuszauuu. Crenens nosspuzanuu. CrocoObt
MOJTy4YeHHs nossipu3anuu ceera. [lonsipuzanus npu otpaxkeHuu. 3akoH bprocrepa.

77. JIoitHoe mydenpenomienue. [lonsipuzamus cBera npu JBOMHOM JTydenpeaoMIeHUN

78. Tlonspuzanmonnsie mpu3msl. [lomsponsl. 3akon Maioca.

79. PacripocTpanenne cBeta B BemiecTBe. HopmanbHas M aHOMaibHas JUCHEPCHSL.
DJIeKTpOHHAS TEOPHUS AUCTICPCHUH.

80.Ilornomenne cBera B BemiecTBe. 3akoH byrepa-Jlambepra-bepa. OcoGennoctu
MIOTJIOIIEHUSI B Pa3peKEHHBIX Ta3aX U CILIONTHBIX Cpeaax.

81. Paccesinue cBeta BeuiecTBOM. PaneeBckoe paccesHue. MonekysipHOe paccesHue.

3anauu k pasaeny 3

82. Touka coBeplIaeT rapMOHHYECKHE KOJICOAHUs, YpaBHEHUE KOTOPBIX UMeeT BUI X = A Sin
ot, rie A=5 cM, ®=2 ¢ '.Haiitu MOMeHT BpeMeHHU (ObKalimmii K Hadajay OTcyeTa), B
KOTOpBIi MOTeHIHanbHas sHeprus Toukn 17=10* I, a Bospacraromas cuna F=+5-10"
SH. Omnpenenuthb Takke a3y KoedGaHUi B STOT MOMEHT BPEMEHH.

83. Touka coBepiaeT rapMoHHYEeCKHE KojeOaHUs. B HEKOTOpbIi MOMEHT BpEeMEHH
CMEIIEHUE TOYKH X = 5 ¢M, CKOpocTh ee v = 20 cM/c u yckopeHue a = -80 cm/c 2. Haiitu
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UKIMYECKYI0 YacTOTy W TMepHoj| KojeOaHuid, (a3y KoiebaHui B paccMaTpUBaEMbIi
MOMEHT BPEMEHH U aMIUIUTYAY KoieOaHuH.

84. ]lea rapMOHUYECKHX KOJICOaHUS, HAIMpPABJICHHBIX IO OJHOW NPSIMOH, HMMEIOIIUX
OJIMHAKOBbIE AMIUIMTYAbl U TIEPUOJbI, CKIAAbIBAIOTCA B OAHO KoJieOaHME TOM ke
amruTyabl. Haiiti pasHocTh (a3 ckiiaapIBaeMbIX KOJICOaHUH.

85. OmpenenuTh CKOPOCTh PACIpPOCTPAHEHUS BOJH B YIPYrod cpese, eciau pa3sHocTh (a3
KonebaHuii JBYX TOYEK Cpeibl, OTCTOAIMX Apyr oT apyra Ha 10 cu, pasma 60° u
yacToTa Kojiebanwmii 25 1'y.

86. [laHbl XapaKTEpUCTUKH JIBYX KOJIEOATEIBHBIX IBUKCHUI MaTepraibHOM Touku: T1=T2=8
¢, A1=A2=5 cm. PasHocTh (a3 mexnay stumu KoneOanusmu /4. HauvanpHas ¢asa
OJIHOTO M3 HUX paBHA HYJIO. 3allULINTE YpPaBHEHUE pE3YJIbTUPYIOLIEro KoJieOaHUs.
[TocTpoiiTe BEKTOPHYIO AMArpaMmy CJIOKECHHSL.

87. JlaHbl XapaKTEpPUCTUKH JIBYX KOJICOATEIBHBIX IBUKCHUIN MaTepraibHOM Touku: T1=T2=8
¢, A1=A2=5 cm. PasHocTh (a3 mexnay 3tumu KoneOanusmu /4. HauvanpHas ¢asa
OJIHOTO M3 HUX paBHA HYJIO. 3allMIIMTE YpPaBHEHUE pPE3YJIbTUPYIOLIEro KoJieOaHUs.
[TocTpoiiTe BEKTOPHYIO AUArpaMmy CJIOKECHHS.

88. Haiitn cMmemieHHe OT TMOJIOKEHHsSI PAaBHOBECHS TOYKH, OTCTOSIIEH OT MCTOYHHKA

KOJIcOaHUH Ha pPacCTOSHUU 521/12, s MoMmeHTa t=T/6. Amruintyna koseOaHust
A=0.05 m.

89.IInockast sMeKTpOMarHuTHas BOJIHA PACHpOCTpaHsEeTCs B BakyyMme. AMIUIMTYyHAa
HAINpPSDKEHHOCTH 3JIEKTPUYECKOro mojist BoiHbl Eyn = 50 mB/um. Haiitm ammuuryny
HANPSDKEHHOCTH MarHUTHOTO TOJIS.

90.B omHOpOMHOW W30TpOMHOW cpene ¢ & = 3 W u =1 pacmpocTpaHseTcsl IUIOCKas
AJIEKTPOMArHUTHAS BOJHA. AMIUIUTY/Ia HAMIPSKEHHOCTH JIEKTPUUYECKOTO OISl BOJIHBI E,
= 10 B/m. HaiiTi aMIIuTy1y HampsyKEeHHOCTH MAarHHUTHOTO MOJst U (ha30BYIO CKOPOCTh
BOJTHBI

91.B omeite lOHra ©Ha mnyTtd ofHOro U3 HMHTEPHEPHUPYIOIIMX JIydyed MOMeIIanach
MEePHEHANKYIISIPHO STOMY JIydy TOHKasl CTEKJITHHAs TUIACTHHKA C TIOKa3aTeleM TOMIICHUS
n = 1,5, BCIeACTBUE 4YEro LEHTpalbHas CBETJAs IOJOCa CMEIAach B MOJOXKEHHUE,
MEepBOHAYAILHO 3aHUMAEeMOE TSATOM CBETIION MOJO0COM (HE cuMTas eHTpaiabHOM). JnmnHa
BOJIHBI naaoriero ceeta A = 0,5 mxm. Onpenenuts TonmuHy d MIacTHHKH.

92. Ha ToJICTYIO CTEKIISTHHYIO TUIACTUHKY HaHECEH TOHKHU CIIOM MPO3payHOro BEMIECTBA C
nokasarenem mnperomieHus n = 1.3. IlnactuHka ocBeleHa NapaiieIbHBIM TYYKOM
MOHOXPOMAaTHYECKOTO CBEeTa C JUIMHON BONHBI A = 640 mu, majammuM Ha TUTACTUHKY
HOpMaiibHO. Kakylo MHUHUMAIbHYIO TOMIMUHY Opin JOKEH HMETh CIIOH, dYTOOBI
OTpPaKCHHBIN MYYOK UMEeTT HAMMEHBIIYIO SIPKOCTh?

93. lllmpuna wuHTEpEpPEHIIMOHHONW TMONIOCEl. Ha MBUTBHYIO IIIGHKY C TOKa3arejeM
npenomieHus n = 1.3, HaxoAasuylocs B BO3AYyXe, MAJaeT HOPMAJIbHO IYYOK Jy4yei
Oenmoro ceera. Ilpu Kkakoil HauMeHbIICH TOMIIHUHE Omin TUIEHKA OTPAKCHHBIH CBET C
ol BomHbl A = 0,55 mrm oOKkaxkeTcs MakCUMalbHO YCUJICHHBIM B Pe3ylbTaTe
uHTepdepeHun?

94. Ha nmuadparmy ¢ KpyribIM oTBepctueM auamerpoM d = 4 mm majgaer HOPMAJbHO
MapauIeIBLHBIA MYYO0K JIy9eld MOHOXPOMATHYECKOTO CBeTa C JUIMHON BOJNHBI A=0,5mKm.
Touka HaOMIOMEHUS HAXOJUTCS HAa OCH OTBEPCTHs Ha paccTtosHud b = 1 m oT Hero.
Ckonbko 30H K @penenst ykiaasiBaeTcsi B OTBepcTHH? TeMHOE WIIM CBETJIEE MSATHO
MOJIYYUTCS B IIEHTpe AU(paKIIMOHHONW KapTHHBI, €CJIM B MecTe HaOII0JeHUI TOMECTUTD
sKpaH?

95. Ha nudpakiimoHHyto pemeTky MnajgaeT HOpMaJIbHO MOHOXPOMATHYECKUN CBET C JIJTMHOM
BOJIHBI A = 410 nu. Yron Agp Mexny HanpaBICHUSIMA HA MAKCUMYMBI TIEPBOTO U BTOPOTO
nopsakoB paseH 2°21'. OnpeaenuTb 4YWCIO 7 IITPUXOB HA €AWHUIY JJIMHBI
T (HPpaKITMOHHON PEIICTKH.
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96. Ha nu¢pakuuoHHyto pemerky, coxepxkamyto n = 400 mTpuxoB Ha 1 mm, magaer
HOPMaJIbHO MOHOXpPOMaTHYeCKUW cBeT ¢ JiuHOM BoiaHb A = 0,6 mxm. Haiitu oOmee
yrciao N 1udpakiiMOHHBIX MAaKCUMYMOB, KOTOPBIE JIaeT 3Ta pemierka. OnpeneiuTh yroi
@ nudpakiuy, COOTBETCTBYIOLIUI MOCIEIHEMY MAKCUMYMY.

97. Kakoii HamMmeHblllel paspemaromeid cwiod R momkHa oOnamate audpakidoHHAsS
pemeTka, 4YToObl C €€ MOMOUIbI0 MOXHO OBUIO Pa3pelinuTh JABE CHEKTPaJIbHBIC JMHUH
Kamsl ¢ mivHamy BOJIH Ay = 578 wwm u Ap = 580 wm? Kakoe Hammensbiiee uauciio N
HITPUXOB JIOJDKHA MMETh 3Ta PEHIeTKa, YTOObI pa3penieHre OblJI0 BO3MOXKHO B CIIEKTpPE
BTOPOTO Mopsiaka?

98. Crenenp momsipu3aui P YacTUYHO TMONAPU30BaHHOrO cBera coctasuser 0,75.
Onpenenuth OTHOLIEHUE MAaKCUMAaIbHOW WHTEHCHUBHOCTU Imax CBETa, MPOITYCKAaeMOTro
aHAJIN3aTOPOM, K MUHUMAIBHOM |pix.

99. Vron o Mexay IIOCKOCTSIMH IponmyckaHus moisipuzaTtopoB paBeH 50°. EcTecTBeHHBIN
CBET, MPOXOs uepe3 TaKyl cucremy, ociabmusercs B n = 8 pa3. [IpeneOperas morepeit
CBETa MPH OTPAKCHUU, ONPEIACTUTh KOAPPHUIMEHT K MorioneHus cBera B OISIPOUIax.

100.¥Yron Bprocrepa & npu nmajeHuH cBeTa M3 BO3AyXa HAa KPUCTAII KAMEHHOW COJM paBeH
57°. OnpenenanTh CKOPOCTh CBETa U B ATOM KpUCTAJLJIE.

101.Koa¢umment mnornomennss HEKOTOPOrO BEUIECTBA UII MOHOXPOMATHYECKOTO CBETa
onpeaeneHHoi quHbl BonHbEI o0 = 0,1 cm—1. Onpenenuts TONIIMHY X BEIIECTBA, KOTOpas
HeoOxouMa sl ociabyieHus cBeta B K = 2 pasza. [loTepu Ha oTpakeHHE CBETa HE
YUUTHIBATD.

r) Paznen 4 .TepmonuHamMuKka U MoJIeKyJIsipHasi pU3NKa

102.130xopudeckuid, H300apUYECKUN, H30TCPMUUYCCKUM, aauadaTUYCCKUU TMPOIECChl B
ueanbHbIX Ta3ax. [IpeoOpa3zoBaHne TEIIIOTH B MEXaHHUYECKYIO PadoTy.

103.BHyTpeHHsss dHeprus Tena. BHYTpeHHsIsI »Heprus HJealbHOro rasza. TermioeMKOCTb.
TennoeMkocTh TBEpABIX Tel. 3akoH Jrononra u I1Tu.

104.06patumble  u  HeoOpaTumble mpouecchl. [lepBoe Hayano  TEPMOAMHAMHKHU.
TemmoeMkocTh. YpaBHeHue Maiiepa.

105.TepmoanHamMuueckoe paBHOBecHe M TeMmreparypa. HyrneBoe Hauano TepMOAMHAMUKH.
OMnupudeckas TemreparypHas mmkana. KBasucraTHuecKue TIpoIecchl. YpaBHEHUE
COCTOSIHUS B TEPMOJMHAMUKE.

106.06parumMblie 1 HEOOpaTUMBIEC TIporiecchl. Bropoe Hadano TepmoanHamuku. [{ukn Kapho.
OHTponus.

107.JaBnenue ra3za ¢ Touku 3peHuss MKT. CBsI3b TEIIOEMKOCTH C YHCIIOM CTETICHEH CBOOOIBI
MOJIEKYJI rasa.

108.Makpo- u MuKpococTOssHUSI. CTaTHCTHYECKUH BEC W BEPOSTHOCTH MaKPOCOCTOSHUSI.
®da30Boe IPOCTPAHCTBO.

109.Pacnipenenenne MakcBesia MOJIEKYJT HaeaTbHOTO Ta3a. Hanboee BeposTHAS, CPEIHSIS 1
CPEIHEKBaJIpaTU4YHasi CKOPOCTH. ODKCIEPHUMEHTAbHOE OOOCHOBAaHHE paclpe/ieieHus
Makcaena.

110.Pacnpenenenune bonbimana u 6apomerpuyeckas popmyna.

111.Yucno CTONKHOBEHWH W [JIMHA CBOOOJHOTO TpoOera MOJIeKyJd HIeaTbHOTO Trasa.
OMnupudeckue ypaBHeHHs mnepeHoca: Puka, DPypre u HbproToHa. Pemakcamms x
COCTOSIHUIO paBHOBecHs. CpeHee YHCI0 CTOIKHOBEHUH

3anaum k pasneay 4

112.0puH rpamm remust Obu1 HarpeT Ha 100°C mpu moctossHHOM naBieHud. OmnpenenuThb
KOJIMYECTBO TEIUIOTHI, TepelaHHOe ra3y, paboTy pacIIUpeHuss U TpHUpaIIeHue
BHYTPEHHEHN SHEPIUU ra3a.

113.Vrnekucnslii ra3 pacmmpsiercs NpH TOCTOSHHOM JaBieHuH. Ormpenenuts padoTy
pacIIMpeHusi, €CIIU Ta3y MepeaHno 4,2:10% J]oic Terotl.

114.T"a3, 3annMaBmuii o0beM 11 7 mox HaBjIeHHEM 10° ITa 6bin n300apUYECKH Harpetr OT
20°C 10 100°C. Onpenenuts paGoTy pacIHpeHHSL.
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115.B Gamnone eMKOCTbIO 24 1 HaxoauTcs Bogopo. npu temmneparype 15°C. Ilocne Toro kak
4acTh BOZOPOJA M3PACXOIOBAIM, NABICHHE B GamioHe moHmsmiock Ha 4-10°71a. Kakoe
KOJIMYECTBO BOJIOPOJIa OBLIIO U3PACXOA0BAHO?

116.HaiiTi u3mMeHeHre SHTPOIUH MPU U300apUUECKOM pACIIUPEHUH 4 2 a30Ta OT 00BEMA 5 1
10 o0béma 9 1.

117.0mnpenenuts TeMOepaTypy rasa, €Clid CpeAHssi KHHEeTUYECKasi SHEePrus MOCTyNaTeIbHOro
JBUKCHHSI €70 MOJICKYIT 1,6-10_19 I

118.Kakast 107151 MOJIEKYJ KHUCIIOpo/ia 00JIajaeT CKOPOCTAMH, JIEKAIUMH B HHTEpBasie ot 910
10 911 wm/cex, ecnu Temriepatypa raza 400°K?

119.B kabune BepTojeTa OapoMeTp MmokasbiBaeT 675 mm pm.cm. Ha Kakoil BBICOTE JIETHUT
BEpPTOJIET, €CJIM Ha B3JIETHOM IUIOmMaAKe OapomMerp mokaseBan 750 mm pm. cm.?
TemnepaTypy Bo3lyxa cuuTaTh HEM3MeHHOW U paBHOM 17°C.

n) Paznea 5. KBantoBas pusuka

120.TemnoBoe w3imydeHue u JoMuUHecueHIHs. CrIeKTpalbHbIe XapaKTEePUCTHKH TEIIOBOTO
uznydeHus. 3akoHel Kupxroda, Credana-bonpiiMana u 3akoH cmenleHuss BuHa.
AOCOJIFOTHO YE€pPHOE TEJIO.

121.®opmyna Penes-/xunca u «ynabTpaduoneroBas karactpoda». ['mmoresa KBaHTOB.
®opmyna [lnanka. KBaHTOBOe O0OBSICHEHHE 3aKOHOB TEIUIOBOTO  M3JIYYCHUSI.
KopmyckynsapHO-BOTHOBOH Ayalli3M CBETA.

122 . ®otorddext u rpdext Komnrona. Ypasuenue Ditamreiina st potorddexra.

123.0mbir bote. Topmo3noe wusnyuenue. ['umore3a ne bpoiinsg. Omnbitel J[9BHCCOHA U
Jxepmepa. Audpaxmus mukpoyactun. [IpuHimn Heonpenenennoctu | eiizenbepra.

124 .BonnoBas ¢GyHKIUS, €€ CTaTUCTHUYECKHM CMBICI U YCIOBHUS, KOTOPBIM OHa JOJIKHA
YIIOBJIETBOPSTh.

125.CraunonapHoe u HectalonapHoe ypasHenue lllpeaunarepa.

126.KBanTOBas yacTuIa B OJHOMEPHOU MOTEHIMAIBLHOU siMe. OTHOMEPHBIN MOTCHIIMATBHBIN
nopor u 6apnep.

127.CocrosiHe MHKpOYACTUIIBI B KBAHTOBOM MexaHuke. [loHATHE O BBIPOKICHUH
DHEPreTUYECKUX YPOBHEM.

128.TIpencraBnenue GU3NIECKUX BEIUIHH oneparopamMu. Oniepatopbl KOOPJAWHAT, UMITYJIbCa,
MOMEHTa UMITYJIbCA, MOTEHIIMAIbHON U KHHETUYECKOW SHEPTUH.

129.Cranmonapuoe ypauenue lllpeamnrepa st atoma Bogopona. BoiHoBbIe QyHKINU H
KBaHTOBbIE yncina. [IpaBuna orbopa A KBAHTOBBIX MIEPEXO/IOB.

130.CoOcTBeHHBIIT MEXaHWMYECKH M MarHUTHBIA MOMEHTHI JJIEKTpoHa B artome. OmbIT
IlItepHa u I'epnaxa.

131.Crnun-opOuTaibHOE B3auMoieicTBrE. TOHKAs CTPYKTypa aTOMHBIX CIIEKTPOB.

132.Ctpoenue aTOMOB M NepuoanYecKas cucTeMa XuMuyeckux snemeHToB .1 Menzeneesa.
[Topsimok 3amoyiHEHUs JIEKTPOHHBIX 000JI0YEK.

133.BekTopHas Mozeinb MHOTO3JIEKTPOHHOTO aToMa. THUmbl cBsi3ell. XapaKTepuUCTHUECKHE
CIEKTPHI aTOMOB.
3apaum k pasageay 5

134 Haiitn 9acTOTYy V CBETa, BBIPHIBAIOIIETO W3 METAUIa 3JEKTPOHBI, KOTOPHIE OJTHOCTHIO
3a/Iep’)KUBAIOTCSI Pa3HOCTHIO MOTEHIMANOB U = 3 B, ecinu poTodddekT HauYMHACTCS MPU
JUTMHE BOJIHEI cBeTa A = (0,5 MKM.

135.B pesynbrate sddekra KomnTona ¢orton c sHepruenr ¢ = 1,02 M>B paccesics Ha
CBOOOJTHOM 3JIeKTpOHE Ha yroil & = [50°. OnpenenuTs SHEPTHUIO £ paccesHHOro (OTOHA
Y KMHETHYECKYIO SHEpruto 7 3JIeKTpOHA OTIauu

136.1IpoToH obnagaeT KMHETHYECKOW dHepruen 7, paBHOU 3HEpruu mokos Ey. Onpenenurs,
BO CKOJIbKO pa3 HM3MEHHTCS JiIMHAa BomHBL A ge bpoitng mpoTtona, ecnu ero
KHUHETHYECKasi SHEPTys YBETUYUTCS B h = 3 pasa.

137..Yactuna B MOTEHIIHAILHOM SIIMKE IIMPUHON | HAXOMUTCS B HU3IIEM BO30YKICHHOM
coctostHud. ONpeeNuTh BEPOITHOCTh HAXOXJICHHS YacTUIlbl B HHTEepBasie ot 0 1o /2.
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138.Yactuiia B MOTCHIMAIBHOM SIIUKE MUPUHONW | HAXOAUTCS BO BTOPOM BO30YKICHHOM
coctosiHud. OTpenesinTh BEPOSTHOCTh  HAXOXICHHUS YacTUIBI B uHTepBaie ot /3,
PaBHOYAAJIEHHOM OT CTEHOK.

139./InuHbl  BOJH  KOMITOHEHT JKEJITOTO JyOJieTa PE30HAHCHOW JIMHWM  HATpHs,
obOycnoBienHoro mnepexomaom 3P-3S, paBubl 589,00 u 589,56 um. Haiitm Benmuuny
pacuerienus 3P-tepma B 3B.

140.Breimucath CHeKTpalibHbIe 0003HAYEHHS TEPMOB aroMa BOAOPOJA, IJIEKTPOH KOTOPOTO
HAXOJUTCS B COCTOSIHUU C IJIaBHBIM KBAaHTOBBIM YUCIIOM N=3.

141.Ckonpko M Kakue 3HAUYE€HHUs] KBAaHTOBOTO YHCJA J MOXET MUMETh aTOM B COCTOSIHUHU C
KBaHTOBBIMH yuciaMu S U L, paBHBIMU COOTBETCTBEHHO 2 1 3 ?

142.Onpenenuth OTHOLICHHUE AJMHBI BOJIHBI A1 e bpoilns mpoTtoHa K AMHE BOTHBI Ay i€
bpoiins o-uacmuysi, npomeANINX OJUHAKOBYIO YCKOPSIOUIYIO Pa3HOCTh MOTEHIIMAJIOB
U =1IB.

143.0Onpenenuth OTHOLICHHUE JJIMHBI BOIHBI A1 e bpoilns mpoToHa K AIMHE BOTHBI Ay e
bpoiins o-uacmuysi, npomeANINX OJUHAKOBYIO YCKOPSIOUIYIO Pa3HOCTh MOTEHIIMAJIOB
U=1IB.

144.Cpennee Bpemsl )KU3HU aToMa B BO30YXKJACHHOM COCTOSIHMH At ~ 10 ¢. IIpu nepexone
aToMa B HOPMAaJbHOE COCTOSHHE HCIYCKaeTcsi (OTOH, CPEmHsisi UIMHA BOJHBI (A)
koTtoporo paBHa 400 wum. OIEHUTh €CTECTBEHHYIO IIHPUHY AA H3Iydaemoi
CHEKTPaJIbHOM JIMHUM, €CIIM HE IPOUCXOIUT €€ YIIUPEHHUS 33 CUET JPYTUX IPOLECCOB.

145.MoHOPHEPreTUYEeCKHi MYyYOK AJIEKTPOHOB, MPOLISAIINX YCKOPSAIOIIYI0 pPa3HOCTh
noreHuuanoB U = 20 kB, BbICBEUMBAET B LIEHTPE 3KpaHa AIEKTPOHHOIYYEBOU TpyOKH,
nuHa Kotopor | = 0,5 m, nsaTHO paguycom I = 107 cm. [Tonb3ysch COOTHOILIEHUEM
HEoIpeIeNIEHHOCTEHN, ONPEIeNuTh, BO CKOJIBKO Pa3 HEONPEAEeNEeHHOCTh AX KOOpAHHATHI
AJIEKTpOHA HA DJKpaHE B HANpPaBIEHUU, MEPHEHIUKYISIPHOM OCH TpPyOKH, MEHbIIIe
panuyca I msTHA.

146.Haiitu mocrossHuyto I[lmanka h, ecnmu W3BeCTHO, YTO SJCKTPOHBI, BBIPHIBAEMBIC H3
MeTaJljia CBETOM C JAJTUHOU BOJHBI A1 = 3,6 MKM, TIOJTHOCTBIO 33JIEP>KUBAIOTCS PA3HOCTHIO
MOTEHIIMANIOB U; = 6,6 B, a BBIpbIBa€MbIE CBETOM C JJIMHOW BOJHBI Ay = (0,65 mrkm —
Pa3HOCTHIO MOTEHIIHANIOB Uy =16,5 B.

147 .HaiiTu 4acTOTy V CBETa, BBIPHIBAIOIIETO W3 METAJJia 3JIEKTPOHBI, KOTOPHIE MOITHOCTHIO
3aJIepKHUBAIOTCA Pa3HOCTHIO MOTEHIMATIOB U = 3 B, ecnu ¢poroddhdekT HaunHaeTcs Mnpu
JUIHHE BOJIHBI cBeTa A = 0,5 MKM.

e) Paznen 6. OcHOBBI (PU3UKHU siAPA U YJIEMEHTAPHBIX YaCTHIL.

148.Ctpoenue aToMHOTrO siipa. SaepHble CHIIbL. DHEPrHst CBA3M Aapa. JledexT Macchl.

149.PamoakTHBHOCTb.

150. 51 nepHble peakiuy. Peakiiuy neneHust 1 CUHTE3A.

151.OnemenTtapasie vactuipl. Kiaccudukanus dieMEeHTapHbIX dvacTull. [IpeBparenue
YacTHUIl. 3aKOHBI COXPAaHEHHS B MUPE dJIEMEHTAPHBIX YaCTHII.

3amauu K pasuenay 6

152.Ha3oBure cuMBonndeckre 0003HaueHUs Sep U30TOMOB BOJIOPOJIAa U HA30BUTE UX.

153.Ucnonb3yss  cooTHOmeHne Z=A/2, KOTOpOe CIpaBeJIMBO JIJII MHOTHX JIETKHX SJIep,
OTIPENIeNIUTh CPEIHIOI 00BEMHYIO TNIOTHOCTD 3aps/a sipa.

154 S npo OGepumnus 4'Be 3axBatiio anekTpoH u3 K-oOomouku aroma. Kaxkoe sizpo
oOpa3oBanoch B pe3yibrare K-3axBara.?

155./IBa simpa renus ,*He cimmcs B OIHO SIPO, U TIPH ITOM OBUT BBIOPOIIIEH TPOTOH.
VYKaxure SApo KaKoro 3JeMeHTa 00pa3oBajoch B pe3ysIbTaTe TAaKOro MPEeBpaILCHHS.

IIpn cpade sk3aMeHa, CTYNEHT IIOJIy4aeT TPU BOIPOCAy U3 IEpPEdHs, NPUBEACHHOTO

BBIIIIC.

Bpems noaroToBKu CTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.
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5. Metoanuyeckue MarepHajbl JJIsl ONpe/eJeHHsl NMPOLelYypP OLEeHHWBAaHWs 3HAHMIA,
YMeHHIl 1 HABBIKOB, XapaKTePU3YIOIIHX 3TaNbl (POPMUPOBAHUSA KOMIETEHIIN .

IIpomexxyTouHass arrecTanus IO JUCLMIUIMHE IPOBOAUTCA B COOTBETCTBUHM C
tpeboBanusimu CTII CTO CIIGI TU(TY) 016-2015. KC YK/IB Ilopsigok mpoBeaeHus: 3a4€TOB U
9K3aMEHOB.

[To aucuumuIMHE MPOMEXKYTOYHASI aTTeCTalUsl MPOBOAUTCS B (opme sk3ameHna. [llkama
OLICHMBAHMs Ha »HSK3aMeHe OamibHas («OTIMYHO», <«XOPOIIO», «YyIOBIETBOPUTEIBHON,
«HEYAOBJIETBOPUTEIILHOR).
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