[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Nexapesckuii bopuc Bnagummposuy

[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[arta nognucanus: 28.08.2025 10:25:49

YHUKanbHbI MPOrpaMMHbIA KIKOY:
3b89716a1076b80b2c167df0f27c09d01782bad4

MWUHOBPHAYKU POCCHUU
(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUS
«Cankr-IleTepOyprckuil rocy1apcTBEHHBIA TEXHOIOTMUECKUA HHCTUTYT
(TEXHUYECKUI YHHUBEPCHUTET)»

YTBEPXIAIO
[TpopekTop no yueOHoM
¥ METOJMYECKOi paboTte

b.B.IlexapeBckuii
« » 2023

PaGouasi nporpaMmma quCUMILTHHBI
OU3UKA
CrnenuanbHOCTD
06.05.01
Buounxenepusi u ouonnpopmaTuka

Crenuanu3zanus
buoun:xenepusi u OuonHpopmaTuka

Kanuduxarus
HNuxenep

dopma o0yueHus

Ounas

@DaxyJIbTET HHKEHEPHO-TEXHOJIOTHYeCKHI1

Kadenpa obueit puznkn

Cankr-IlerepOypr
2023

b1.0.07



COJEPKAHUE

1. [lepeueHb TUIAHUPYEMBIX PE3YIBTATOB OOYYCHHUS MO TUCIUTUINHE, COOTHECEHHBIX C

IUIAHUPYEMBIMH PE3yJIbTaTaMU OCBOEHUSI 00Pa30BATEIbHOMN MPOTPAMMBI ....uveeereneeeneennenn. 04
2. MecTo AMCHMIUTUHBI (MOIYJIs1) B CTPYKTYPE 00pa30BaTEIbHONU MPOTPAMMBIL. .........c.eeven.. ... 05
RIR OIS B05 (0101700117015 G 05
4. ConepxaHue TUCIUTIITNHbBI
4.1. Pa3gensl JUCIIUIIIUHBL X BUBL BAHITHI . .« o v ettt et et e e e e et 06
4.2. ®opMHUpPOBAHUE UHIUKATOPOB JOCTHKEHUS KOMIIETCHITUM . .''vuvveeenineeannnnnnnnn. 07
4.3, 3aHATUS JICKIMOHHOTO THIIA. . ... 'uuuttreeeeeentneeeeeeeeannnneeeeeeeaminnneeeeeeeaninnneen 08
4.4, 3aHATUS CEMUHAPCKOTO THTIIA. . .o euveenteeenaeenteenteeaae et eteeenaeenteenneeaeeennneenes 08
4.4.1. CeMUHAPBI, MPAKTUUCCKHUE ZAHITHS ... e 'uveeneeenneeenneenneeanneenneennnanenenn 10
4.4.2. J1aOOPATOPHBIC BAHITHS . .« uvveneeeeneeenneennee e enneenneeeteenneeneeannneenns 14
4.5. CaMOCTOSTEIIBHAS PAOOTA. ... e enttentente et eet ettt et et e et et et e et et e a e eeeieee e aans 14
5. IlepeyeHs yueOHO-METOANUECKOTO 00ECIICUEHUS I CAMOCTOSTEIbHON pabOThl 00YyYarOIINXCs
u (e 3185 (0101400 0107 0: (RN 15
6. @OHJI OLIEHOYHBIX CPEJCTB AJISl IPOBEACHUS IPOMEKYTOUHON ATTECTALUM. ... 'veeneeneennneen. 15
7. IlepeueHb OCHOBHOM U JIOTIOJHUTENIBHON yUeOHOM IUTEpaTyphl, HEOOXOTUMOMN JIJIst
(0703 T0Te 2078 00104 (0300700 0107 1 202 AP 17
8. [lepedeHp pecypcoB HHPOPMAIIMOHHO-TEIICKOMMYHHUKAIIMOHHOM ceTH « THTEepHETY,
HEOOXOIMMBIX JJISI OCBOCHUS HUCIIMIIIIITHB ... .vviieee ettt et et eeaeeeeeeeenneneeeeeeenennnes 22
9. Metoanueckue yKa3aHus JUisi 00yYaroIIUXCs IO OCBOCHUIO JTUCITUIIIAHBL. ... .vvveeeneenennsee, 22

10. Ilepeuenp nHGOPMALIMOHHBIX TEXHOJIOTUH, HCIIOIb3yEMbIX IIPH OCYIIECTBICHUN

00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILIIMHE
10.1. NTHGOPMAIIMOHHBIC TEXHOMOTHH . .. \vvensssenesenseenneenaeseanseenneenneeannenns 22
10.2. TIpOrpaMMHOE OOCCTIEUCHUE. ... ... e.eeeeteneeneeteateeeae et eeeeeneeieeneeene 22
10.3. ba3bl JaHHBIX U UHGOPMAILIMOHHBIE CIIPABOYHbIE

(9716515 Y1 22

11. MaTepuanbHO-TeXHUYECKas: 6a3a, HeoOXoauMast JAJis OCYIIEeCTBICHHs 00pa30BaTEILHOTO

10 10) 8 (STOToz: 10 1 (0001 (6301708 1171 & (0P 23

12. OcoOeHHOCTH OCBOEHUS AUCHUTUTHHBI MHBAIUIAMU U JTUIIAMH C OTPaHUYEeHHBIMH

BO3MOMKHOCTSIMHU 3IIOPOBBSL - .. e e enutteenttteenttt ettt ettt ettt et et et et e e et e eaaeeeenenaee e 23

IIpunoxenunsa: 1. OHI OLIEHOYHBIX CPEACTB M1 IPOBEACHUS IIPOMEKYTOUYHOM aTTECTALMH.



1. IlepeyeHb NMJIAHMPYeMbIX pe3yJIbTATOB O00y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYEMBbIMH Pe3yJbTATAMH OCBOEHHS

o0pa3oBaTe/IbHOI IPOrpaMMBbl.

B PE3YIbTATC AJIsd OCBOCHUSA O6p330BaTCJ'II)HOI71 IIporpaMmel Cri€cnyuajauTeTa O6y‘l310H.IPII>iC§[ JOJIKEH OBJIAACTH CICAYIOIMUMH PpE3yJibTaTaM1

O6y‘IGHI/IH 10 AU CHUIIIINHEC!

Ko u HauMeHOBaHHE HaumeHnoBaH#e HHIUKAaTOpA Jleckpuntopsl
obwmenpodeccuoHanbHO JOCTIDKEHUST  001IenpodecCHOHATbHBIX
KOMIIETECHIIUH KOMIETECHIINI
OIIK-2.
Crioco0eH KCIoIb30BaTh - 3nare:
CHICIHATH3NPOBAHHBIE SHAHHS OIIK-2.2.. OCHOBHbIC (PH3UYECKHE SIBJICHUSA U OCHOBHBIC 3aKOHBI (U3HKH; TPAHMIIBI KX
(byHIAMEHTANBHBIX PA3IENOB CnocoOHOCTh HCIIOJIB30BATh 3HAHUA O | IPUMEHUMOCTH, TPUMCHEHHUE 3aKOHOB B BAKHEHUIIINX MPAKTUICCKUX
MaTeMaTuky, GU3HKH, XUMHUU 1 COBpeMeHHO!  (m3mueckoil  kapruHe | npuioxenusx (3H-1);
GHOJIOTHH LISl IPOBEACHHS MHpa Ul IPOBEJEHUS MCCIIEN0BAHMI B | OCHOBHbIE (PU3MYECKHE BEINYUHBI U (PU3NYECKHE KOHCTAHTBI, UX
YICCIIEIOBAHMH B 00/1ACTH obnactu OUOUHIKEHEPHH, | ONIPEAEIEHHE, CMBICI, CIOCOOBI U eMHUILBI MX n3Mepenus (3H-2);
GHOMHIKeHEpHH, GHOMH(POPMATHKH OronH(pOpPMAaTHKH Ha3HAYCHUE W TIPUHIIHAITHI ISHCTBUS BOKHEUITUX (PU3UIESCKIX

Y CME@XHBIX TUCIHUTLIIUH (MOJTyJIEH)

npubopos(3H-3)

Ymern

OOBSICHUTh OCHOBHBIE Ha0JIr0/1aeMble PUPO/IHBIE U TEXHOT'€HHBIE SBICHUS
1 3pGeKThI ¢ MO3UIUi PyHIaMEHTATBHBIX (PU3UUYECKUX B3aUMOJICHCTBUM,
yKa3aTbh, KAKH€ 3aKOHBI OITUCHIBAIOT JJaHHOE siBieHue WiK 3¢ dexT (Y-1);
HCTOJIKOBBIBATh CMBICI (PU3MUECKUX BEIUYUH U MOHATHH(Y -2);
3aMuChIBaTh YpaBHEHUS Ul pusnyeckux BennduH B cucteme CU (V-3)

Baaners :
HaBbIKaMH HpI/IMeHeHI/ISI OCHOBHBIX METOI0B (bHSHKO-MaTeMaTI/I‘—IeCKOFO
aHalM3a JUIsl pelIeHUs eCTeCTBeHHOHAYUHbIX 3a1a4 (H-1);




2. MecTo IUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl.

B51.0.07 ®usuka

Mecto mucunumuinabl B OOIL.  Jlucummimaa «®u3ukay OTHOCUTCA K 0O0sS3aTelIbHOU
gactu' bioka 1 «/lucuuminnby 00pa3oBaTeabHOM IPOrPaMMbl CHEUAIUTETA.

N3yuaercs: B ouHOM opMe 00yueHHUs - Ha IIEPBOM Kypce, BO BTOPOM CEMECTPE;

¥ Ha BTOPOM KypCe B TPEThEM U 4ETBEPTOM cemecTpe.’.

O6beM MUCIMIUIAHBI cocTasseT 12 3.¢.

®opmbl  npoBeaenusi 3aHATHIL.! CHCTEMATH3UPOBAHHBIE OCHOBBI  JUCHMILIMHBI
W3JIaraloTCs Ha 3aHATUSX JICKIMOHHOTO Tuma. llonyuyeHHble 3HAHUS 3aKpPEIUIAIOTCS Ha
1a00paTOPHBIX U MPAKTHUECKUX 3aHATHX. J{JIs1 TEKyIIero KOHTPOJIs YCIeBaeMOCTH TTPOBOISATCS
TEOPETUYECKHE KOJUIOKBUYMBI U  KOHTpOJbHble padorel. CamocTtositenpHas pabota
peIycMaTpuBaeT paboTy ¢ y4eOHO-METOAMYECKUM O0CCIICYCHUEM TUCIMILINHBI, BHIIIOJTHCHUE
JIOMAITHUX 33/IaHUH, COCTABJICHUE OTUYETOB K JJAOOPAaTOPHBIM paboTaM.

@DopMa NPOMEKYTOUYHON ATTECTALMH - SK3aMEH.
Kpartkoe conep:xaHue qTUCHHMIINHBI:
Pa3nen 1 -Mexanuxka.
Paznen 2 —OnexTpocTatuka U MOCTOSIHHBINA TOK
Pa3zpnen 3- MarnuTtHoe noje. DJ1eKTpOMarHuTHasi HHAYKIIHS.
Paznen 4 -Konebanus u BoyiHbL. BojiHOBast onTuka.
Paznen 5 - ®usznyeckas TepMOAUHAMUKA.
Paznen 6 -KBantoBas ¢usuka.
Paznen 7 - ®usuka TBEpIOrO TENA
Paznen 8 -OcHOBBI pU3MKH s]Ipa U FIEMEHTAPHBIX YaCTHII.

Pe3yiabTaT M3y4eHusi AMCUMINIMHBI: CPOPMUPOBAHHOCTD (WM (OPMUPOBAHHUE YACTH)
komnereHuu OIIK -2.

3. O0beM IUCHHUILIMHBI.

Bup yueOHOM pabOThI Beero,

y p 3E/akaneM. yacoB

OO0mas TpyA0eMKOCTb 1M CHUILITHHBI 12/432

(3a4eTHBIX eAMHUI/ aKaJIEMUYECKHX YacOB)

KonrTakTHas padora ¢ npenogaBaresnem: 242
3aHATHS JIEKIIMOHHOTO THIIA 90
3aHATHS CEMHHAPCKOIO THUIA, B T.4. 144

CEMUHApBI, MPAKTUYECKUE 3aHITHS 72

! Onpepensercst y4eOHBIM ILIAHOM
2 Onpenensercsa yueOHbIM MIIAHOM
3 Onpenensiercs yu4eOHBIM IUTAHOM
4 Onpenensercs yae6HbIM IWIaHOM 1 PITJ]



Bun yue6HO#I paboThI

Bcero,
3E/akanem. gacoB

nabopaTopHbie pabOThI 72
kypcoBoe npoektupoBanue (KP wm KIT)
KCP 8
JpyTrHe BUbI KOHTAKTHOM paboThI
CamocrosTenpHas padbora 127

dopwma tekymiero kortpois (Kp, pedepar, PI'P, acce)

Kp, KOm10kBuyMBI

®opma npomexxkyTounoii arrecrauuu (KP, KIT , 3auet, sx3ameH)

2 Dk3ameHa (63),
3auer
4. Conep:xkanue JUCHUNIHHBI.
4.1. Pa3nennbl JMCOUUIIMHBI ¥ BUbI 3aHATHI.
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1. | Mexanuka 16 10 18 26 | OIIK-2
2. | Ousnyeckasi TEPMOAUHAMMKA U 10 8 6 16 OIIK-2
MOJIEKY/IsIpHas (PU3uKa
3. | DJleKTpoMAarHeTu3M. JJIeKTPOCTATHKA U 10 10 12 10 | OIIK-2
NMOCTOSTHHBII TOK. \
4. | DuexkrpomMarHerusM. MarunTocraTuka. 8 8 10 20 | OIIK-2
DJIEKTPOMATrHUTHASI MHAYKIHSA.
5. | KosieOanus u BoJiHbI. BostHOBasi onTnka 10 18 8 21 OIIK-2
6. | KBanToBas ¢pusnka 22 16 10 16 | OIIK-2
7. | ®Pu3MKa TBEPAOIO Teaa 6 8 4 OIIK-2
8. | OcHOBBI 1/1epHOM (PU3MKH U PUUKH 8 2 14 OIIK-2
3JIeMEHTAPHBIX YACTHI




4.2. 3aHATHA JEeKIHOHHOI0 THIIA

Ne
pasznena
JIUCLIUILIUHBI

HaumeHnoBaHue TeMbI
U KpaTKO€ CO/IEep KaHNUE 3aHATUSA

OOnewm,
aKaJ.
Yachl

NuanoBanmonuas
dbopma

1

Beenenne Ou3nka B CUCTEME €CTECTBEHHBIX HAYK.
OO6mmast CTpyKTypa ¥ 3a7a4u JTUCIUTTAHBI
«Dusmkay.

MexaHuka

Kunemaruka. ®U3n4eCcKrii CMBICI IPOU3BOIHON U

uHTerpana. OCHOBHbIE KHHEMATHYECKHE
XapaKTePUCTUKU KPUBOJIUHEHHOTO ABUKECHHUS:
CKOpPOCTh U ycKopeHue. HopmainbHoe u
TaHT€HIIUAILHOE YCKOPEHHUE.

Caaiin-
npe3eHTanus

MexaHuKka
Kunemaruka. KunemaTrka BpaareabHOro

JBUKECHMS: YIJIOBasi CKOPOCTb U yIJI0BOE
YCKOpPEHUE, UX CBS3b C JIMHEHHON CKOPOCTHIO U
YCKOPEHHUEM.

IIpoctpancTBO M Bpems B MexaHuke HproToHa.
CucreMbl KOOpIUHAT U UX TPEOOPA30OBAHMUS.

Mexanuka Jlunamuka. HepiuanbHble CUCTEMBI
oTcuera u nepsblii 3akoH HeroToHa. Bropoi

3akoH HerotoHa. Macca, umnyJsiec, cuina. Y paBHEHUE
JBHKEHUS MaTEPUAIBHON TOUKH. TpeTHii 3aKkoH
HeloToHa 1 3aKOH cOXpaHEHHS UMITYJIbCa. 3aKOH
BCEMHUPHOTO TAroTeHUs. CHIIBI COIPOTHBIICHUS.
WHTerpupoBaHue ypaBHEHUH JBUKEHUS, POJIb
HayanbHbIX ycaoBuil. LleHTp Macc MexaHn4ecKon
CHCTEMBI, 3aKOH JBMKECHUS LIEHTPa Macc.

Caaiin-
npe3eHTanus

Mexannka MomeHT umnyJibca. J{lnnamuka
BpPAIIATEJIbHOI0 ABM:KEeHUs1. MOMEHT UMITyJIbCa
MaTepUaJIbHON TOYKM U MOMEHT MEXaHUYECKOUN
cucTeMbl. MOMEHT CHIIBL. 3aKOH COXpaHEHUSI MOMEHTA
MEXaHMYECKOM CUCTEMBI. J[BMKEHHUE B I10JIe
LIEHTPAJIBHBIX CHUJL.

Mexanuka YpaBHEHUE BpAILEHUs TBEPAOrO Tea
BOKPYT 3aKpEIUICHHON och. MOMEHT UHEpLUU.
®opwmyia lreiinepa. Kunetnueckas aHeprus
BpALLIAIOLIETOCS TBEPAOTO TENA.

Mexanuka JHeprusi. Cuna, paboTta 1 HOTeHIMATbHAS
sHeprusi. KoHcepBaTBHBIE 1 HEKOHCEPBATHBHEIE
cwibl. PaboTta n kuHEeTHYEeCKast SHEPTHsl. 3aKOH
COXPAHEHUS MOITHON MEXaHUYECKOI SHEPrUH B I10JIE
MOTEHIMANBHBIX CHII. CBA3h MEXKAY CHIION U




MOTEHLMANBHOH dHeprueil. I'paaneHT ckansapHoi
dhyHKIIAN.

MexaHuKka

PeastuBucrckas Mmexanuka. [[puHuun
OTHOCHTEIHHOCTH U TIpeoOpazoBanus [ ammes.
OKCIepUMEeHTATbHBIE 000CHOBAHHUS CIICIIHATEHOM
teopun otHocutensHOCTH (CTO). [Toctynatsr CTO.
OTHOCUTENFHOCTD OJTHOBPEMEHHOCTH H
npeoOpasoBanus Jlopenia. CokpailieHUe UTUHBI 1
3aMe/IJICHUE BPEMEHU B ABMKYIIUXCSI CUCTEMAX
oTcUeTa.

Caaiin-
npe3eHTanus

MexaHuka

PeasitTuBucTCKAsi MexaHUKA. PensTHBHUCTCKHI
uMmIyibC. B3anmocsssp maccel v sHeprud. CTO u
siIepHAst YHEPTETUKA.

JIB

DdusnyeckKas TEPMOAUHAMHUKA U MOJICKYJISAPDHAA
QI/I?.I/IRa. TCpMOI[I/IHaMI/I‘-IGCKOC paBHOBECHUC U

TeMneparypa. HyneBoe Hauano TepMOJMHAMHUKH.
OMImpHyecKas TeMIIepaTypHas IKaja.
KBasucrarngeckue nporeccsl. Y paBHEHHE COCTOSHUS
B TepMoAMHaMuKe. IlepBoe Hagamo TepMOANHAMUKH.
Temnoemkoctb. YpaBHeHue Maiiepa. 3oxopuyeckuid,
M300apUIECKHIA, N30TCPMHUUCCKUN, aTHa0aTHICCKHIT
MIPOLIECCHI B UICAIBHBIX ra3ax.

[JaBnenue rasa c Touku 3penuss MKT. @uzndeckuii
cMbICH TeMnepatyphl. CBA3b TEIUIOEMKOCTH € YHACIOM
CTereHel CBOOObI MOJIEKYJI ra3a

Du3nyecKkas TEPMOAUHAMHUKA M MOJIEKVJIsIPHAS

dusuka. Ssnenns nepenoca. Juddyzus,
TEIUIONPOBOIHOCTh, BHYTPEHHEE TPEHHUE.

Du3nuyeckass TEPMOAUHAMHUKA M MOJIEKYJsSIpHAS

duzuka. OOpatumble 1 HEOOPATUMBIE ITPOLECCHI.
Bropoe nHauano tepmoaunamukiu. IlpeodpazoBanue
TEIUIOTHI B MexaHu4eckyto padboty. Lukn Kapno u ero
KO3 PHULMEHT TOIE3HOro ASUCTBHSL. DHTPOIIHSI.

Md3uyecKkass TEPMOAUHAMHUKA ¥ MOJIEKVJIsIPHAasI

dusuka. Pacnpenenenne MakcBenia MOJIEKYT
UJeaTbHOTO Ta3a. DKCIePUMEHTATbHOe 000CHOBaHHE
pacnpenenenust Makcpesuia. Pacnipenenenue
Bonpimana u 6apomeTtpudeckas Gpopmya.

Du3nyeckas TEPMOAUHAMUKA M MOJEKYJISIDHAS
dusuka. MUKpO- U MaKpO-COCTOSIHHE.




Craructrueckuii Bec. @opmyia boiasimana.
CTaTuCTUYECKHUM CMBICI BTOPOrO Havana
TEPMOJMHAMHKH.

DJIEKTPOMATHETH3IM

Onextpuyeckuil 3apsn. 3akoH Kynona.
DIeKTPOCTaTHYECKOE MOJIE, €r0 KOHCEPBATHBHOCTb.
HanpsokeHHOCTB U TOTEHLMAN 3JIEKTPOCTATHIECKOTO
nonst. [TpuHnun cynepno3uiy. DNeKTpHYecKoe mojie
IUTIONS. JIUImoIs BO BHEIITHEM AJIEKTPHYECKOM TOJIE.

Caaiin-
npe3eHTaAnus

DJ1eKTPOMATHETH3M

Teopema o nupkyssanuu. IloTox BekTopa uepes
noBepxXHOCTh. Teopema I'aycca B MUHTErpabHON
(dhopme 1 ee mMpUMEHEHHE [T pacueTa dIeKTPUIECKIX
TIOJIEH.

Chaiin-
npe3eHTanus

DJIEKTPOMATHETH3M

JIMDIIEKTPUKHU B 3JIEKTPUYECKOM T0J€e. Buabl
nosisipu3anuy. Bekrop nonspusanuu u reopema
l'aycca nnst BekTopa nmonsgpuzauud. Jusnekrpuyeckas
MIPOHULIAEMOCTB CPENBI U BEKTOP AIEKTPUIECKOTO
cMelleHus. [ paHn4HbIe YCIIOBUS Ha TPaHUIlEe IBYX
JUDIIEKTPUKOB.

DJIeKTPOMATHETH3M

IIpoBoaHUKH B 3j1eKTPpUYECKOM moJse. PaBHOBecue
3aps10B B mpoBogHuKe. OCHOBHAs 3a/1a4a
QJICKTPOCTAaTUKH ITPOBOJHHUKOB. 3KBI/IHOTCHHI/I3JII)HLI€
MOBEPXHOCTH U CHJIOBBIC JINHUU 3JIEKTPOCTATHYECKOTO
1oJisi BOJIM3U MOBEPXHOCTHU MPOBOIHUKA.
OnekTpocTaruyeckas 3amuTa. EMKOCTh MPOBOHUKOB
1 KoHAeHcaTopoB. CoeMHEHNsI KOHJIEHCATOJIPOB.
OHeprus 3apspKeHHOro KOHJIeHcaTopa.. [ImoTHoCcTh
SHEPIUH JIEKTPHUUECKOro MOJIs.

DJIEKTPOMATHETH3M

IHocTosinHbII dIeKTpHYecKnil TOK. Crna n
IUIOTHOCTb TOKA. Y paBHEHHE HETIPEPHIBHOCTH IS
IUIOTHOCTH TOKa. 3akoH OMa B MHTETpaIbHOU U
muddepenuunansHoit popmax. 3akon xoynsa-Jlenna.
DJeKTPOABIKYIIAs CHJIa HICTOYHUKA ToKa. [IpaBuna
Kupxroda.

J1eKTPOMATHETU3M

MarnurocraTuka. BekTop MarHuTHON UHIYKLIUU.
3akon buo-Casapa-Jlamiaca. Ero npumenenue mist
pacdeTa KpyroBoro BUTKa C TOKOM U TIPSIMOTO
npoBoja. 3akoH Amrnepa. Cuna Jlopenua. JIBuxeHue
3apsJI0B B DIEKTPUUECKUX M MATHUTHBIX MOJISIX.

JIB

J1eKTPOMATHETU3M

MarxutoctaTuka. Teopema o IUPKyIaIun (3aKOH
MOJIHOTO TOKA). E€ mpuMmeHneHue st pacyera mois
topouza. Teopema I"'aycca. MarHUTHBIA MOMEHT.




MarunuTHOE nosie KoHTypa ¢ TokoM. KoHTyp ¢ TokoM B
OJTHOPOJTHOM M HEOAHOPOIHOM MarHUTHOM TI0JIE

DJ1eKTPOMATHETH3M

DJIeKTPOMArHuTHAasA HHAYKIUsSA. DEeHOMEHOIOTHS
37eKTpoMarHuTHOU uHaykuuu. Ilpasuno Jlenna.
YpaBHEHHE 3JIEKTPOMAarHUTHOW MHAYKLIMH.
Camounaykuust. UanykTuBHOCTB conenouna. Paborta
IO TIePEeMEIEHHII0 KOHTYpa C TOKOM B MarHUTHOM
moJie. JHEeprusi MarHATHOTO TTOJIS.

JJekTpoMarneTusM. YpapHenusa Makcsesia. Tok
cmemenusi. Cucrema ypaBHeHH MakcBenna B
HHTETPATLHOHN opMe U HU3HISCKHIA CMBICIT
BXOJILINX B HEE ypaBHEHU. MaTepuanbHble
ypaBHEHUS. DIEKTPOMarHUTHas BOJHA KaK pelIeHne
ypaBHeHn MakcBemia. CBOHCTBA SJIEKTPOMAarHUTHBIX
BOJIH. CKOPOCTb PacHpOCTPaHEHHUS
OJICKTPOMArdnuTHBIX BOJIH. 9Hepr1/1;1
3JIEKTPOMAarHUTHBIX BOJIH. OOBEMHAS IUIOTHOCTh
SHEPTHHU AIEKTPOMarHuTHoro nonis. Bexkrop YmoBa —
[TotinTHHTA.

KoJie0anus ¥ BoJiHbI. Bos1HOBasi oniTHKA:
I'apmoHuyeckue Kos1eGanus pa3jJIM4HON NPUPOIBI.
Boumnsl. [IpumMepb! KoieOaTeNbHBIX ABHKESHUN
pasnuaHOM (pr3mdeckoi mpupoasl. KomruiekcHas u
BeKTOpHas (hopMa IpeACTaBICHUS TAPMOHHYECKUX
koJnebanuii. BekTopHOE onrcaHue CI0KEHUS
Kosebanuii. 3atyxaromue konebanus. BeiHyKaeHHBIC
koseOanus. PesoHaHc.

BonnoBoe neuxenue. [1nockas rapMoHnueckas
BOJIHBL. [[TMHa BOJIHBI, BOJJHOBOE YHKCIIO, (ha3oBast
CKOpPOCTb. Y paBHEHHE BOIHBI. OJTHOMEPHOE BOJIHOBOE
ypasaenue. [lonspuzaius BoiaH. Ypyrue BOJHBL

Chain-
npe3eHTanus

Kosaebanus u BoiHbl. BoJiHOBasi onTHka:
Hcnyckanue 31eKTpOMarHuTHBIX BOJIH. Bubparop
I'epua. [llkana 31eKTPOMarHUTHBIX BOJIH.

Hurtepdepennus BoJH. [lorstue uaTepdepeHnnn.
Korepentnocts. MHTEepdepeHInOHHOE TIONIE OT ABYX
TOYEYHBIX NCTOYHUKOB. OnbIT FOHTa.
Untepdepenunonnsie cxemol. uTEpdepomeTpsl.
Wntepdepomerp Maiikenscona. UaTepdepennus B
TOHKHX TJICHKAX.

Kosaebanus u BoiHbIl. BoJiHOBasi onTHka:
JAu¢ppaxums BouH. [Tpunuun [Mtoiirenca-dpenens.
Merton 30H @penens. Audpaxuus Openenst Ha
NPOCTEUINX Mperpajgax.

KoJieoanus 1 Boanbl. BotHoBasi onTuka:
Hudpaxua Opaynrodepa. Audpakuns Opaynrodepa
Ha mwenu. JndpakuronHas pemerka Kak
cneKTpaibHbIN mpubop. [lorarue o ronorpadpuaeckom
METOZE NOITY4YEHHsI U BOCCTAHOBJICHHS N300paKEHUI.

Kosae0anusa u BoiHLI. BoiHoBasi onTHKA:
Honsipusauus BoJiH. DopMa U CTETICHD MOJISIPU3AITIHI
MOHOXpOMaTI/IT-IeCKI/IX BOJIH. OHTI/I‘ICCKaSI




aHu3oTponus. JBynyuenpenomiaeHue. OTpaxeHue u
[IPEJIOMJIEHHE CBETA Ha IPaHHULIE pa3zena AByX
JTUBJIEKTPUKOB. DEHOMEHOIOT U TOTJIOUICHUS U
Jucnepcuu ceera. PaccesHue cBera

KBanToBas puszuka. Kpanrossble cBoiicTBa

3J1eKTPOMArHUTHOI0 U3Jy4eHus. TemnoBoe
M3ITydeHue U JroMuHecteHI . CrieKTpanbHbIe
XapaKTePUCTUKH TEIIOBOTO M3ITyUYCHUS. 3aKOHBI
Kupxroda, Credana-bonpiiMana u 3aK0H CMEIIICHUS
Buna. A6comotHo uepHoe Teno. Dopmyina Pemes-
JxuHca U «yapTpaduoneToBas Karactpoday.
I'unoresa kBantoB. @opmyna ITnanka. KsanroBoe
00BsSICHEHHE 3aKOHOB TEILIOBOTO M3ITyUYCHHSI.

Caaiin-
npe3eHTaAnus

KpanroBas ¢usuka. Kanrosble cBoiicTBa

3J1eKTPOMArHUTHOr0 u3jay4enus. KopmyckynspHo-
BOJIHOBOM Ayann3M ceera. Dotoaddext u apdext
Komnrona. YpaBpuenue DiHIITEHHA 1151
dotoaddexra. Onbir bote. [laBnenue ceera. DOTOHBI.

KBanroBasi pusuka. JjaeMeHTbl KBAHTOBOI

MexaHukH . KopnyckynspHO-BOITHOBOU Ayanu3M
MHUKPOYACTHIL U €r0 SKCIIEPUMEHTAIbHOE
MOATBEPKACHHUE; IPUHLINI HEONIPEACICHHOCTH;
BOJIHOBasi GyHKIUS, €€ GU3NIECKUN CMBICIT;
CTaHIAPTHBIE YCIOBUS; YCIOBUE HOPMHUPOBKH.

Caaiin-
npe3eHTanus

KBanToBas dpu3nka. DiaeMeHTbl KBAHTOBOH

MexaHuku YpasHeHnue lllpenunrepa, oqtHOMEpHbIE
KBaHTOBO-MEXaHHUYECKHUE 3a/1a4M.

Caaiin-
npe3eHTaAlUS

KBanToBas dpu3nka. DiaeMeHTbl KBAHTOBOH

MexaHukH. [Ipencrasnenue Gu3ndeckux BETUINH
oneparopamu. CoOOCTBEHHBIE COCTOSIHUSI.
KBanroBanmne momeHnTa umnyisca. KBaHTOBBIN

potarop.

KBanToBasi (_[m3mca. 9J1eMeHThI CIHHEKTPOCKOIIUH.

KBaHTOBO-MeXaHMUECKOE ONMCaHUE ATOMOB. ATOM
BOoJOpoaa. BelpoxkaenHnsle cocTosiHus. Pacnipenenenue
IIJIOTHOCTH BEPOATHOCTH. CHCKTpBI HICJIOYHBIX
METaJIJIOB.

KBantoBas (_bn3m<a. 9J1eMeHTbI CIHHEKTPOCKOIIUH.

Cruz snexktpona. CnuH-opOuTanbHOE
B3auMozelicTBre. ToHKas CTpyKTypa CIIEKTPOB.
BekTopHast mojsiesib atToMa. MeXxaHU4ecKuid u
MarHMTHBI MOMEHT MHOT'OJIEKTPOHHOT'O aToMa.
Omnert Ll TepHa u l'epraxa. b dekr 3eemana.
ONeKTpOHHBIN TapaMarHUTHBIN pe30HaHC.
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KBantoBasi ¢usuka. JeMeHTbI ClIEKTPOCKONHUHY.
[Tpunmun [Taynu. [Topsaok 3amoaHeHust
ANEKTPOHHBIX 0000ueK. CTpoeHue aTOMOB U
MEpUOINYECKasi CUCTEMA XUMUYECKUX 3JIEMEHTOB
JA.M.Meunneneesa. [Ipasuna XyHza.
PenTrenoBckue CrieKTphl.

Chaiin-
npe3eHTanus

KBanToBasi pu3ukKa. IjieMeHTbl KBAHTOBOI

cratuctuku. KBaHTOBBIE CUCTEMBI U3 OJIMHAKOBBIX
yacTull. [[puHIMT TOXKAECTBEHHOCTH OJIMHAKOBBIX
Mukpoyactull. CHMMETpUYHBIE U
AHTUCUMMETPUYHBIE COCTOSIHUS (BOJIHOBBIC
(YHKITUH ) TOXKIECTBEHHBIX MHUKPOYACTHII.
bozonsl u hepmuons. [Tpunnumn [Taymm.
KBaHTOBBIE CTaTUCTUUECKHUE PACIIPEACIICHHS
boze-Oiinmreiina u ®@epmu-/upaka. Ilnorocts
YHUCJIa KBAHTOBBIX COCTOSIHUNA. DHeprusi @epmu.

Caaiin-
npe3eHTanus

KsanroBasi pusuka. CrioHTaHHOE U

VMHIyLUPOBAaHHOE n3irydeHue. MluBepcuoe
3acesieHUe YpOBHEH akTUBHOM cpenbl. OCHOBHBIE
KOMITOHEHTHI Jla3epa. Y CJI0BUE YCUIICHUS U
rerepaiuu ceera. OCOOEHHOCTH JTa3ePHOTO
n3iny4yeHusi. OCHOBHBIE THUIIBI Ja3€POB U UX
MIPUMEHEHHUE.

Caaiin-
npe3eHTanus

JJieMeHTHI (pu3nku TBepAoro rejaa. Konedbanus
KPHUCTAJUIMYECKOUN peleTKH. TernoeMKOCTh
kpuctaioB. Teopus DiiHmTelHa. [Tonsitue o
teopun Jlebasi. DoHOHBI.

uieMeHTHI (U3HNKH TBEPAOro TeJia. J[BrkeHne
JJIEKTPOHOB B IIEPUOJUYECKOM I10JI€ KPUCTAJLIA.
CrpykTypa 30H B MeTaJljIax, MOJYIIPOBOJHUKAX U
JudIeKTpUKax. [IpoBoguMOCTh METAIIOB.
CobcTBeHHAs U TPUMECHAs! TPOBOAUMOCTh
MTOJIyITIPOBOTHUKOB. Y pOoBeHb DepMU B YUCTBIX U
IIPUMECHBIX MTOIYNIPOBOAHMKAX. TemneparypHas
3aBUCUMOCTb IIPOBOJIMMOCTH MOJyIIPOBOJHUKOB.
@OTONPOBOAUMOCTD ITOJIYIIPOBOIHUKOB.
ITporecchl reHepauu 1 peKOMOMHALIUT
HOCUTENEH 3apsa.

JuieMeHThI GU3HKH TBEPAOIo TeJia.
KoHTakTHBIE sIBIEHUS B OJIYIIPOBOIHUKAX. P-n -
nepexo. Pacnpenenenne 3J1€eKTPOHOB U IBIPOK B
p-n - nepexoze. BonpramnepHas XxapakTepucTUKa
p-n - nepexoaa. Bemmpsamirsroniue cBoicTBa p-n —
nepexoa.
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8 dDU3HKA ATOMHOIO SIIPA M 3JIeMEeHTAPHBIX 2

HACTHIL
CoctaB atomMHOro sipa. XapakTEepUCTUKH siipa:

3apsij, Macca, SHEPrusl CBSI3U HYKJIIOHOB. Buubl 1

3aKOHBI paaroaKTUBHOIO U3JIyYEHUSI..
EcrtecTBennas u HCKYCCTBEHHASI
paInoaKTUBHOCTS.

8 du3uka aTOMHOI0 SAPA M JIEMEHTAPHBIX 2
YACTHIL:

Snepubie peakuuu. Jlenenue saep.
TepmosiiepHbIe peakiu.

8 PHU3HKA ATOMHOIO S7IPA M 3J1eMEHTAPHBIX 2

HacTHIl:
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS U

OCHOBHBIC KJIACChI 3JICMCHTAPHLIX YaCTHII.
qaCTI/ILII)I N aHTHU4YaCTUIIbI.

8 du3uka aTOMHOI0 SAPA M YJIEMEHTAPHBIX 2
YaCcTHIL

N3oronuueckuit cnud. CTpaHHbBIE YACTULIBL.
Hecoxpanenue 4eTHOCTH B Cl1a0bIX
B3aumoseiictBusx. Heiitpuno. KBapku.
DnekTpocnadoe B3auMoIeHCTBHUE.

4.3. 3aHATHS CEMMHAPCKOIO THUIIA.

4.3.1. CemuHapsbl, NpaKTHYeCKUE 3aHATHS.

Ne
O0newM,
paszaena HanmenoBaHue TeMBI AKAL HMHaHoBanoHHast
JIACLIUILT Y KpaTKoe COJIepKaHKe 3aHATHS qach! thopma
HHEI
1 2 _
Mexanuka. KunemaTuka. OCHOBHbIE KHHEMATHUICCKIE
XapaKTEPUCTUKU KPUBOJIMHEHHOTO ABMKCHIS: CKOPOCTh M YCKOPEHHE.
HopwmanbHoe u TanreHnuanpHoe yckoperue. KunemaTuka
BpAaIlaTEIbHOTO JIBUKECHHSL.
1|Mexanuka. JIunamuka. 3akoHsl HproToHa. 3akoH coxpaHEHHUS 2
nMmmynsca. LIeHTp mMacc MeXaHMYeCKOW CHCTEMBI, 3aKOH JBM)KEHUS
LIEHTpa Macc.
1|Mexanuka. JluHAMUKa BpamaTeIbHOr0 JBHKeHHs. MoOMEHT 2 3K
WHEpUUU. YpaBHEHHUE BPAILCHUs TBEPOrO TEIa BOKPYT 3aKpEIJICHHOM
ocu. MomeHT wumnynbca. KuHeThuyeckas SHEprusi BpallaloOLIErocs
TBEPAOTO TENA.
1|Mexanuka. Jueprusi. Cwia, paboTa W TNOTEHUHMAJIbHAs SHEPTHUS. 2

KoncepBaTnBHBIE 1 HEKOHCEPBATUBHEIE CHUJIBL. PaboTa M KHHETHYECKas
9Heprus. 3aKOH COXPAaHEHUS IMOJHOW MEXaHWYECKOH HHEprhH B IOJIe
MOTEHUAJIbHBIX CHIL.
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No

I10JIE

O0neM,
pasznena HanmeHnoBaHnue TeMbl aKax MHHOBanoHHas
JTACITATLIT U KpaTKoe COJepXKaHUe 3aHATUSA ‘IaCBI' ¢dbopma
VHBI
1 2
Mexanuka. KontposabsHas padora
2 2
Duznyeckas TepMOAMHAMMKA W MoJiekyJasipHas dusuka. Ilepsoe
Havajo TepMoAMHaMUKHU. TemmoeMKkocTs. M3omporecchl B HeanbHbIX
rasax.
2 2 HHTepakTHBHOE
Duznyeckas TEPMOAMHAMHKA M MOJIeKYJApHas (usuka. Bropoe SAHSTHE
Hayvano TepMoguHaMuKH. [IpeoOpazoBaHue TEMIOTH B MEXaHUYECKYIO «KomKype-
padory. LHukn Kapro.OuTponus. COPCBHOBAHUEY
2 2
@usuyeckasi TepMOAMHAMHUKA W MoJeKyJaspHasg Qusmka..
HaBnenue raza c¢ Touku 3peHust MKT. @uznyeckuid cMbIca
TeMreparypbl. CBsi3b TEIUIOEMKOCTH C YHUCJIOM CTEICHEW CBOOOIIBI
2 2
@Du3nyeckasi TePMOAMHAMHUKA W MoJieKyJaspHasg _ ¢du3mka..
Pacnpenenenue Makcsemia MOJIEKYJI UJICATBHOIO rasa.
Pacnipenenenve bomsimana n 6apoMerpudeckast popmyda.
2
3 DJIeKTPOMATHETH3M HanpspxkenHocTh u MOTEeHITHAI
ANeKTpocTaTHIecKoro nost. [IpuHIMn cynepmo3uiy.
2 3K
3 JuekTpomarneTusM. [loteHmnman anekrpocraruyeckoro mons. Padora
IO TIEPEMEIIEHHIO 3apsA/a B 3JIEKTPOCTATHIECKOM TIOJI€.
2
3 J1eKTPOMATHETH3M
JudnexTpuku B OJEKTPUYECKOM Toje. Buapl mMmoIspu3aium..
JudnexTpuueckass TPOHUIIAEMOCTh CPENlbl U BEKTOP AJIEKTPUUYECKOTO
2
DJ1eKTPOMATHETH3M
3 [IpoBomHUKHM B 3IEKTPUYECKOM TMojie. EMKOCTh TPOBOIHUKOB U
KOHJIEHCATOPOB. DHEPTH 3apsHKEHHOT0 KOHAEHCAaTOopa.
2 HNHurepakTuBHOE
DJ1eKTPOMATHETH3M
3aHSITHE
3 [TocTosHHBIN 3nekTpudeckuii Tok. 3akoH Oma. 3akoH Jlxoymnsa-Jlena. «KoHnkypc-
DNEeKTPOABIIKYIAS CHJIa UICTOUYHMKA Toka. [IpaBuma Kupxroda. COpPEBHOBAHUE
2
JuaekTpomarnetusMm. 3akoH buo-Capapa-Jlaruraca. 3akon Awmrtmepa.
4 Cuna Jlopenna. J[BrmkeHue 3apsoB B AJIEKTPUYECKAX M MarHUTHBIX
TIOJIAAX.
2 »
DJIeKTpOMAarHeTu3M MarHutoctaruka. MarHuTHOE ToJie KOHTypa C
4 TOKOM. KOHTyp C TOKOM B OJHOPOJHOM M HEOAHOPOJHOM MAarHMTHOM
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No

OcHoBHbIe 3aKk0HBL. Popmyina [Imanka

O0neM,
pazgena HanmeHoBaHME TEMBI aKax WHHOBanMoHHast
JCITUILIT U KpaTKoe COJepXKaHUe 3aHATUSA ‘IaCBI' ¢dbopma
WHBI
2
DJIeKTPOMATHETH3M
DJeKTpOMarHuTHAS AHIYKIIFSL.. CaMouHIyKITHSI. DHeprus
4 MarHMTHOTO IOJIS.
2
DJIeKTPOMATHeTU3M
4 KontponbHas paboTa o 31eKTpOMarHeTH3My
2 3K
5 Konebanus u Bo1Hbl. BosiHOBasi onTHka:
Kommiekcnass ¢opma mpeacTaBieHHs TapMOHUYECKUX KOJCOaHMIH.
BexTopHoe onrcanue cnoxeHus KojeOaHui. 3aTyxaromue KoleOanus.
2
5 Konebanusi u Boanbl. BoiHoBasi ontuka: BonHoBoe nBHkeHHeE.
[Inockast rapmoHMueckass BOJHBL. J[nMHA BOJHBI, BOJHOBOE YHCIIO,
(ha3oBast CKOPOCTb.
2

5 Kosebanusi  u  BojaHbl.  BoJjHoBasg _ onrTHka: Oneprus
3JIEKTPOMATHUTHBIX BOJIH. BekTop YMoBa — [loliHTHHTA.

2

5 Konebanus u BoiHbl. BosiHOBasi onTHka:

WnTepdepenmms Bona. KorepentHocts. MHTEpdepeHIEIOHHOE OIS
OT JIBYX TOYEYHBIX HCTOUHUKOB. OmnbIT FOHra.
2

5 Kone6anus u Bo1HbI. BosiHOBasi oniTHKA:

Wntepdepennmonnsie cxemsl. MHTephepomerpbl. UnaTepdepennms B
TOHKHX IUICHKAX.

2 HNHrepakTuBHOE
Kosaebanus u BoiHbIl. BoJiHOBasi onTHKa:

5 3aHATHE
Hudpakums BomH. Merton 30H ODpenens. dudpaxmms DpeHens Ha «KoHnkypc-
MPOCTEHIINX Mperpanax. COPEBHOBAHUEY

2

5 Konebanust u Bonmubl. BomHoBas onruka: udpakuus dpaynrodepa.
Hudpaxuus dpaynrodepa Ha menu. JudpakunoHHas pemieTka Kak
CHEKTPATIbHBIN IPUOOP.

2

5 Kone6anus u Bo1HbI. BosiHOBasi onTHKa:

[onsapuzanus BonH. OTpakeHHe U TIPENIOMIIEHHE CBETa Ha TpaHMIIE
paszzena AByX JUAJIEKTPHUKOB.
2

5 Konaedanus u Boinbl. BoanoBasi ontuka: KontponpHas pabota

2
6 KBanToBasi ontmka. TennoBoe wusmydeHHe. XapaKTEpUCTHUKH.
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No
paszena
JIACLTUILT
HHBI

HaunmMmeHoBaHMEe TeMEBI
Y KpaTKOe COJIep KaHue 3aHATUS

O0neM,
aKaj.
Yyacel

MNuanoBanmonnas
dhopma

KBanToBas_ontuka. ®oroaddexr. Dpdexr Komnrona. TopmosHoe
PEHTTCHOBCKOE H3ITyUCHUE

OcCHOBBI KBAHTOBOM MEXaHHKH.

Bonns! ne bpoiins. CooTHomeHue HEONpeAeIeHHOCTEH.

OcCHOBBI KBAHTOBOI MEXaHUKH.

OnHoMepHBIE  KBaHTOBOMEXaHWYeCKue 3amadun. [lpsmoyronbHas
MMOTEeHIIHANbHAS SIMa, CTYyTIeHb, Oaphep.

OcHOBBI KBAHTOBOI MEXaHHKH.

MexaHn4yecKUid MU MarHUTHbII MOMEHT MHOTORJIEKTPOHHOIO aToma.
3acTpoiika NEKTPOHHBIX 000JIOUEK.

HNHurepakTuBHOE
3aHSTHE
«Konkypc-
COpPEBHOBAHHE)

OCHOBBI KBAHTOBOM MEXaHHKH.

KonTposbHas paboTa 1o KBaHTOBOU (hU3HKE

KBanToBass ¢usuka. KBaHTOBbIE CTaTUCTHYECKHE paCIIpe/leNeHus

boze-Oinmireitna u ®epmu-Jupaka. III0THOCTH yHMClIa KBAHTOBBIX
coctostHui. DHeprus epmu.

DuU3MKAa ATOMHOI0 SIIPA M 3JIEMEHTAPHBLIX YACTHIL:

CocraB aTOMHOTO si1pa. XapakTepUCTHKU spa: 3apsi, Macca, YHeprus

CBsI3U HYKIIOHOB. BI/IILBI U 3aKOHbI PAJUOAKTUBHOTO H3JIYUCHUA,

4.3.2. JIabopaTopHbIe 3aHATHS.

Ne

paszaena
JUCIIUIIIMHBI

HaumenoBanue TeMbl

1 KpaTKOC€ COACPIKAHUC 3aHATUS

O0bem,

akajs.
4achl

IIpumeuanue

1

Mexanunka. Jlexyusa: «OCHOBHBIE cBeleHUS 00 00paboTKe
HU3MEPEeHUI B (DU3MUECKOM MTPAKTHKYME)

Mexanuka. Beimonnenue 1abopatopHoii paboTsI 110
BBIYMCIICHUIO TIOIPEUIHOCTEN

Mexanuka. BeimonHenne 4x nabopaTopHbIX paboT 1o
MEXaHHKE

12

Mexanuka. Komnoksuym

MornekynsipHas GU3UKa B TepMOJAMHAMKKA. BeimonHenne 2x | 8
nabopaTopHBIX padoT MO MOJIEKYJISIPHOH (DU3UKE U
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TEPMOJUHAMUKE.

ModnekynsipHas ¢hu3uKa u TepMoarHaMuka. KomtokBuym 2
DJIEeKTPOMarHeTH3M. 8
Brmonnenne 2 n1abopaTopHBIX paboT 10 3IEKTPOMArHeTU3MY
DIIEKTPOMArHETH3M. 8
Brimonnenne 21a00paTopHBIX padoT MO 3IEKTPOMArHeTU3MY
OnekrpomarneTu3M. KommokBuym o)
Kone6anus u Boupl. BoHoBas onrtuka. 8
Brmonaenne TpéX mabopaTopHBIX pabOT O BOITHOBOMH

OTITHKE

KganToBas onTtuka. Beimonnenue 3-x nabopaTopHbIX padoT 8
10 KBAHTOBOM ONTHKE U CIIEKTPOCKOIINH.

KganrtoBas ontuka. Komnoksuym 2
Pduzuka TBepAoro rena. Beimonnenue 2-x 1a60paTopHBIX 8
paboT o ¢pu3MKe TBEPIOTO TEa.

4.4. CamocToATEeIbLHAA PA00TAa 00VYAIOIIHNXCSH

No
paszaena
JIACUUATLIUHBI

[Iepeyens BOonpocoB uist
CaMOCTOSITEJIbHOTO U3y4YEHUs

O0newM,
aKaj.
Yachl

®opMa KOHTPOJIA

1

Mexanunka

JIBrrkeHue Tell ¢ NEpeMEHHON Maccoi.

JIBIDKEHME B TIOJIC IICHTPATBHBIX CHIL.
3akonsl Kemepa.
CronkaoBenus ren.  Heynpyroe u

a0COIIOTHO yupyroe CTOJIKHOBCHHUC.

Yupyrue HanpspkeHust 1 Aeopmanuu B

TBepoM Tene. 3akoH I'yka. Monyis
Onra. Koag¢unuent [lyaccona.

OHeprus ynpyrux aegopMaruii TBEpAoTo

TCIa.

26

poBepKa
WH/IUBH/Ty aTbHBIX
3aIaHUI

duznueckas TCPMOJMHAMMKA.

Anmmabarudecknii mporecc. [Ipeodpa3oBanne

TEIUIOTH B MEXaHUYECKYI0 padoty. Luki
Kapno u ero koadduiiueHT mone3noro
neiictBus. OuTponus. OOpaTuMeie U

HEOOpaTUMEBIE TIPOIECCHI. 3aKOH BO3PACTAHUS

SHTPOIHUH.

16

MpoBEpKa
WHIUBUIY AJIbHBIX
3aJlaHUN-

ONEKTPOMArHeTU3M. DICKTPOCTATHKA

U MMOCTOSHHBIN TOK. ['paHn4HbIC

yCJ10BUs U1 BEKTOPOB HAIPAKCHHOCTH
QJICKTPUYCCKOI'O IOJIA U SJICKTPHUYECKOT'O
CMCIICHHUA.

10
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IIpaBuna Kupxroda.

4 DIIEKTPOMArHETU3M: DIIEKTPOMArHETU3M. 20
Maraurocratuka. DJIEeKTpOMarHuTHAS

HHAYKIWA.

I[BI/I)KCHI/IC 3apsAXKCHHBIX YaCTUIL B
DJICKTPUYCCKUX U MAarHUTHBIX IMOJIAX. B(I)Q)GKT
XoJia v ero IMPUMCHCHHUC.

5 21 MPOBEPKa
Bonnosas onrtuka Jludpakimonnas pererka AHINBUIYATbHBIX
KaK CIeKTpalIbHBINA Tpuodop. YacTuaHo- 3aJaHAN

HOJ]HpPI3OBaHHI:II>i CBCT. HOpMaﬂLHaﬂ n
aHOMAJIbHas JUCTICPCUH, PACCCAHUC,
norjiouieHue CBETa, NoJsApus3alusa CBETa

6 16
KBanrosas ¢usnka. OtHOMEpHBIH IIpoOBEpKa
MOTEHIMATBHBIA TOpor U 6aprep. [IpuHiun HWHAWBUAYaAIBHBIX
[Maymu. 3acTpoiika SJIeKTPOHHBIX 000JI0UeK. 3aJlaHui
CrexTpbl MOJIEKY.
7 4
Pusnka TBEPAOTO TENA.
6 14 MpOBEPKa
®duszuKa SApa ¥ IEeMEHTapHBIX YaCTHUI] HWHAMBUAYaAIBHBIX
3aJlaHui

CnuH 1 MarHUTHBIA MOMEHT siipa. CBolcTBa
1 OOMEHHBIN XapakTep SACPHBIX CHIL.
EcrecTBeHHas 1 UCKyCCTBEHHAS
PaauoOaKTUBHOCTh. VICTOUYHUKHU
PaIuOaKTUBHBIX U3ITyUICHHU.
PagmonszoronHslii aHaimms. 3aKOHBI
COXpaHEHUS B SJCPHBIX PEAKITHSIX.

4.4.1. TeMbI KOHTPOJIBHBIX Pa0d0OT

MexaHuka

MarauTocTaTuka v 3JICKTPOMarHuTHAsI MHIYKIHS
Konebanus u Bonubl. BotHoBas onTrka
KBanroBas ¢uznka
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5. IlepeyeHb y4eOHO-METOAUYECKOr0 O0ecneYeHHsl s CaAaMOCTOATENbHON padoThl
00y4YaoIIMuXCcs M0 JUCHHILINHE.

Metoanyeckre ykazaHus st 00yJaroluXcst 0 OPraHU3aIi CaMOCTOSTEIbHON paOoThI
Mo JWCIMIUIMHE, BKIIOYas TIEPEUYeHb TEM CaMOCTOSTENbHON paboThl, (GOpMBI TEKyIIETo
KOHTpPOJISI 110 JWCHUIUIMHE W TPeOOBAaHUS K WX BBIMOJHEHUIO Pa3MEIICHBI B 3JIEKTPOHHOMN
nHpopmanmonHo-oopazoBatenbHoM cpeae CITOI TU(TY) na caiite: https://media.spbti.ru

6. DoHJ OLIEHOYHBIX CpeacTB 1Jist NIPOBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTallun

CBOEBpEMEHHOE BBINOJIHEHHE OOYYalOIIUMCST MEpONPHUIATUNH TEKyIIEro KOHTPOJISA
MIO3BOJIIET NPEBBICUTH (AOCTUTHYTh) IOPOTOBBIM YpOBEHB («YIOBJIETBOPUTEIBHO») OCBOEHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIMH.

Pe3ynpTaTel IUCHUIUIMHBI CUYMTAIOTCS JOCTUTHYTBIMM, €CIM JUISL BCEX DJIEMEHTOB
KOMIIETEHIUH MPEBBIIEH (JOCTUTHYT) OPOrOBbI YPOBEHb OCBOECHUS KOMIIETEHIIMH HA JaHHOM
JTarme.

IIpomerxyTouHas arTecTanys N0 AUCUUILUIMHE IPOBOAUTCS B (pOpME 3K3aMEHOB M 3ayeTa.

K 3auery nomyckaroTcst CTyI€HTBI, BHIIOJHUBLINE BCe (pOpMBbI TeKylero KouTposis. Ilpu
clade 3ayera, CTYACHT IOJIydaeT JBa BONpOCa M 33Jady M3 NEpeyHs, MPHUBEIEHHOIO HUXKE.
BpeMst noAroToBKH CTyIeHTa K YCTHOMY OTBETY Ha BOIIPOCHI 3aueTa- 10 30 MUH.

[Tpumep BapuaHTa BOIPOCOB Ha 3a4eTe.

Bapunant Ne 1
1. OnuimuTe MoJEb ANEKTPOHHOIO ra3a HOPMallbHBIX MeTauioB. [louemy oHa MokeT
HCII0IL30BaThCA?
2. B dewm cocrosna runotesa ae-bpoitnsa? Kakue onbITel HOATBEPKIAIOT 3Ty TUIIOTE3Y?

®otoH ¢ sHeprueit ¢ = 0,25 MsB paccesuicss Ha NEepBOHAYAIBHO MMOKOMBILIEMCS
CBOOOJHOM 3JIEKTpOHE. DHeprusi paccesHHoro gorona &' = 0,2 M»>B. OnpenenuTsb
yron @paccesnus GoToHa

IIpyn cnmaye sk3aMeHa, CTYIEHT IMOJydaeT TPHU BOIPOCA U3 IEPEYHSA BOIPOCOB, BPEMs
MOJFOTOBKU CTYJIEHTa K YCTHOMY OTBETY - 710 45 MUH.

[Ipumep BapraHTa BOIPOCOB HA HK3aMEHE:

Bapnant Ne 1
1. CpfA3b Me:KIy CHION U MOTEHIHUATBbHOI dHepruei. I'pagnenT ckansipHoii pyHKkuuu.

2. 3akon buo - Capapa - Jlaninaca M ero mnpuUMeHeHHe K PacyéTy MATHUTHOIO MOJIsS
NPSIMOJIMHEITHOT0 MPOBOAHMKA C TOKOM.

BeckoHeuHas JIOCKOCTHL HeceT 3apsii, PABHOMEPHO paclnpe/ie/ieHHbIH ¢ TOBEPXHOCTHOI MJIOTHOCTHIO
1 mxKn/m%. Ha HEKOTOPOM PACCTOSIHAM OT ILIOCKOCTH IAPAJLIEJIBHO €ii PacmosiosKeH Kpyr paguycoM 10 cm.
BbIuMCIUTH NOTOK BEKTOPA HANIPSIZKEHHOCTH 3JIeKTPUYECKOI0 MOJIs.
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https://media..ru/

@DOH/J OLIEHOYHBIX CPEJCTB MO AUCUMILIMHE npeacTasieH B [Ipunoxenun Ne 1

Pe3yJIBTaTbI OCBOCHHA JUCHUIINIMHBI CYHUTAKOTCA HOOCTUIHYTBIMH, CCJIHW JIA BCEX
3JICMCHTOB KOMHCTCHHI/Iﬁ JOCTUTHYT HOpOFOBHﬁ YPOBEHb OCBOCHHUA KOMIICTCHUIHWH HAa JaHHOM
OTall€ — OILICHKAa «YIIOBJICTBOpI/ITeJIBHO»S.
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7. Hepeqeﬂb y‘leﬁHbIX I/ISL[aHHﬁ, H606X0)1HMBIX AJifd OCBOCHUSA JUCHUIIMHBI.

a) neyaTHbIC U3aHUs

1.

10.

11.

Cagenwes,l1.B. Kypc o6mieit pusuku : yuebroe nocodue : B 4-x ku. T. 1. Mexanuka / U. B.
Cagenbes. - 5-¢ u3 ., uctp. . — Cankr-IlerepOypr, Mocksa ; Kpacuonap : Jlaus, 2011. — 336
c. - ISBN 978-5-8114-1207-5 -336 c.

CagenbeB,1.B. Kypc o6mieit ¢pusuku : yueOHoe nocodue : B 4-x kH. T. 2 . DIEKTpUIECTBO U
marHetusm / M. B. CaBenbeB. - 5-¢ uzn., ucnp. . - Cankr-IletepOypr, Mocksa ; Kpacaonap:
Jlanb, 2011. — 342 c. -ISBN 978-5-8114-1208-2 .

CagenbeB,l.B. Kypc obmieit ¢pusuku : yaueOHoe nocodue : B 4-x kH. T. 3. MonekynspHas
¢usuka u repmonunamuka/ M. B. Casenbes. - 5-¢ uzn., ucnp. . - Cankr-IlerepOypr, Mocksa
; Kpacnonap: Jlanp, 2011. —208 c. - ISBN 978-5-8114-1209-9.

CagenneB,l.B. Kypc o6mieii pusuku : yaebnoe nocobue : B 4-x kH. T. 4 . BonmHbl. OnTuka.
/ N. B. CaBenbeB. - 5-e u3zf., uctp. . - Cankr-Ilerepoypr, Mocksa ; Kpacnonap: Jlans, 2011.
— 251 c.- ISBN 978-5-8114-1210-5
Banmumes M.I'. Kypc obuieit ¢puznku : YdyeOHoe mocoOue 1 By30B 110 TEXHUYECKUM
HAIpPaBJIEHUSM MOJTOTOBKHU U crnienuanbHocTsM / M. I'. Banumes, A. A. IloB3uep. - 2-¢ u3z.,
ctep. - Cankr-IlerepOypr, Mocksa ; Kpacnonap: Jlans, 2010. - 573 c. : mi. - (YueOHUKH U1
By30B. CrniennanbHas auteparypa). - ISBN 978-5-8114-0820-7
CrapoBukoB, M.J. BBenenue B skcrnepuMeHTalbHYIO (Gu3uky : ydeOHOe mocodme/ M.U.
CraposukoB. - Cankt-IletepOypr, Mocksa ; Kpacnonap : Jlans, 2008. - 235 c. - (Y4eOHuKH
11t By30B. CrienmanibHast mureparypa) - ISBN 978-5-8114-0862-7

Oupranr, E.B. PykoBoJCTBO K pelIeHHIO 3a1a4 10 Kypcy o0mieit pusnku : yaueOHoe mocodue
AJi1 BY30B IO TCXHUYCCKUM W TCXHOJOI'MYCCKUM HAIIPABJIICHHUAM H CHCHI/IaJII)HOCTSIM/ E.B.
®upradr. - 3-e usn., crep.. - Cankr-Ilerepoypr, Mocksa ; Kpacuonap: Jlans, 2009. - 348 c. -
(YueOuuku nms By3oB. CrnenuanbHas qureparypa). . - ISBN 978-5-8114-0765-1

BBenenue B Qusnyeckuil npaktukyM. OOpaOoTka pe3ynbTaToB HM3MepeHur : YueOHoe
nocodue / Ocrames B. b., Xorynnosa C. B., bonoro b. b., bnarosemenckuit B. B. ;
MunoOpnayku Poccun, Cankrt-IlerepOyprckuii  rocy1apCTBEHHBIN  TEXHOJOTHYECKHM
UHCTUTYT (TexHuuyeckuil yHusepcuteT), Kadenpa obmeit ¢usuxu. - Cankr-IlerepOypr :
CII6I'TU(TY), 2023. - 40 c.

Ocrames, B.b. W3yuenue untepdepeHunn cBera ¢ momombio Oumnpusmbl DpeHens :
VYuyebHoe nocodue / B. b. Ocrames, C. B. Xorynnosa ; Muno6pnayku Poccun, CaHkr-
[TeTtepOyprckuii  rocyJapCTBEHHBIM  TEXHOJIOTHYECKHIA UHCTUTYT  (TEXHHUYECKUH
yHuBepcuret), Kadenpa obmeit ¢pusuku. - Cankr-IlerepOypr : CIIGI TU(TY), 2023. - 22 c.

Ocrames, B.b. M3yuenue uHTepdepeHMn cBeTa mpu HaOmoaeHuH Koier HpioToHa :
VYuebnoe nocodue / B. b. Ocrames, C. B. Xorynunosa ; Muno6punayku Poccun, Cankr-
[TeTepOyprckuii  rocyJapCTBEHHBIM  TEXHOJIOTHYECKHIA UHCTUTYT  (TEXHUYECKUU
yHuBepcuret), Kadenpa obmelt ¢pusuku. - Cankr-IlerepOypr : CIIGI TU(TY), 2023. - 24 c.

W3yuenune BpalleHUs IUIOCKOCTH TNOJSPU3ALUM CBETa : METOJUYECKHE YyKa3zaHUs K
naboparopuoit padbote Ne 57 / C.B. Xorynuosa, B.B. bnarosemenckuii, b.b. bonoros, B.H.
CkoOeneB ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit ®enepanuu, CaHKT-
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12.

13.

14.

15.

16.

17.

18.

19.

[TerepOyprckuii  TOCYZapCTBEHHBIM  TEXHOJOTHYECKUMA  WHCTHUTYT  (TEXHHUYECKUUH
yausepcureT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2015. - 22 c.

[TpoBepka 3akoHa Maioca : METOAMYECKUE yKa3aHUs K JlabopaTtopHoii padote Ne 56 / C.B.
XotynuoBa, B.B. bnarosemenckwmii, b.b. BonoroB, B.H. CkobeneB ; MwuHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®@eneparun, Cankt-IlerepOyprckuii rocynapcTBEHHBIN
TEXHOJIOTUYECKUN MHCTUTYT (TeXHHUYECKUi yHuBepcuter). Kadenpa obmeit ¢usuku. —
Cankr-ITerepOypr: CIIGI TU(TY)., 2015. — 18 c.

buarosemenckuii, B.B. MccnenoBanue CHexkTpoB IOTNIOIIEHMS PACTBOPOB OPraHUYECKHUX
MOJICKYJI: METOIMYECKUE YKa3aHUs K aboparopHoii padore Ne 90 / B.B. biarosemeHckuid,
A.B. benskos, C.B.Xorynnosa; MunHucrepctBO o00pa3oBaHusi ¥ Hayku Poccuiickoit
Oenepannn, Cankr-IlerepOyprckuii  rocy1apCTBEHHBIH — TEXHOJOTHMYECKHH  MHCTHTYT
(texunueckuii  yHuBepcurter). Kadenpa oOmei ¢u3uku. — Cankr-IleTepOypr:
CIIoI' TU(TY)., 2015. - 26 c.

AgepunHa, ['.I'. M3ydyenue qucnepcuu cBeTa B BellecTBE : MeToauyeckue yKa3zaHHs K
naboparopuoit pabore Ne 68 /I'I. Aepmmna, A.B. benskos, O.Il. Illycrtposa;
MunucrepctBo obpazoBanuss u Hayku Poccuiickoii @enepanuu, Cankt-llerepOyprekuii
rOCYy/IapCTBEHHBI TEXHOJOTMYECKH HMHCTUTYT (TexHuueckuil yHuBepcurtet). Kadempa
obmert ¢uszuku. — Cankt-IlerepOypr: CIIOI TU(TY)., 2014. — 18 c.

Hanunpyenko, B. I'. OmpeneneHrie OTHOIICHUS 3apsia JIEKTPOHA K €0 Macce ¢ MOMOIIBIO
MarHeTpoHa : METOJMYECKHe yKa3aHus K jadopaTopHoil padore Ne 33 / B. I'. JlanunbueHko,

JI. H. KaypoBa ; MunuctepctBo oOpa3oBanus u Hayku Poccuiickonr ®denepannu, CaHKT-
[lerepOyprckuii  roCyqapCTBEHHBIM  TEXHOJOTHYECKUM WHCTUTYT  (TEXHUYECKUU
yausepcureT). Kadenpa obmeit ¢pusnkn. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. — 21 c.

bonotos, b.b. fIBineHuss 3JI€KTPOMarHUTHOM MHIYKIMM U CAMOMHAYKLUHU @ METOAUYECKUE
yKkazaHus K naboparoproi padote Ne 39 / b. b. bonoros, A. B. bemsikos, O. I1. lllycrpora ;

MunuctepctBo obOpazoBanus u Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
TOCYJITapCTBEHHBIN TEXHOJOTMUECKUH HWHCTUTYT (TexHu4eckui yHuBepcuter). Kadenpa
obmeit usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2014. — 23 c.

Kepnosoit, A.M. M3mepeHue nIMHBI CBETOBOM BOJIHBI MpPU IMOMOILIU AUPPAKIIMOHHON

peuIeTKy : MeTOANYECKue yKa3aHus K JabopatopHoit padore Ne 54 / A. W. Kepnoroii, C. B.
Ibsiuenko ; MunucTepcTBO o0pa3zoBaHus U Hayku Poccuiickoir ®Penepanuu, CaHKT-
[TeTepOyprckuii  rocyJapCTBEHHBIM  TEXHOJIOTHYECKHIA UHCTUTYT  (TEXHUYECKUH
yausepcureT). Kapenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. — 22 c.

HccnenoBanue rupockonuueckoro 3ddgexra: MeToauuyeckue ykazaHus K J1a0opaTOpHOIL
pabore /  B.I'. [lanunbuenko, C.B. [psuenxo, A.U. XKepnosoii, FO.P. Pynakos;
MunucrepcTBo oOpa3oBanusi U Hayku Poccuiickoit ®enepanun, Canxt-IlerepOyprekuit
rOCYJJapCTBEHHBIN TEXHOJIOTMYECKH MHCTUTYT (TexHuueckuil yHuBepcuteT). Kadenpa
obmet ¢uszuku. — Cankt-IlerepOypr: CIIOI TU(TVY)., 2013. — 15 c.

Yubucos, A.I'. ®ortosnekrpuueckuii 3¢¢eKkT MeToauvecKrne yKazaHUs K JIabopaTopHOU
pabdore Ne 59 / A.I'. Uubucos, O.I1. Illycrposa, B.B. bnaroemenckuii ; MUHUCTEPCTBO
oOpazoBanus u Hayku Poccuiickoii @enepaunu, Cankr-IlerepOyprckuii rocyaapcTBEHHBIH
TEXHOJOTMYECKUM HHCTUTYT (TexHuueckuil yHuBepcuteT). Kadenpa oOmeit ¢usuku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2013. —22 c.
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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%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

20.

21.

22.

23.

24.

25.

26.

27.

28.

Yuobucos, A.I'. OnpeneneHue ropu30HTAIBHON COCTABJISAIONIEH MAarHUTHOTO TOJs 3eMIIH :
Metoanueckue ykazaHusi K jnaboparopHoit padore Ne 31/ A.I'. Yubucos, JI.LH. Kayposa,
O.I1. yctpoBa, B.B. ; MunucrtepctBo obpa3oBanusi u Hayku Poccuiickoit ®enepanuu,
Cankr-IlerepOyprckuid  TOCYJAapCTBEHHBIH TEXHOJOTHYECKHI HHCTUTYT (TEXHUYECKHIA
yausepcureT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2013. — 18 c.

XotyHuoBa, C.B. M3yueHue 3akOHOB TEIUIOBOTO M3IYyYEHHS METOJIMYECKUE YyKa3zaHUs K
naboparoproit padore Ne 58/ C.B. XorynmnoBa, B.B. bnarosemenckuii, B.H. Cko0enes ;
MunucrepcTtBo oOpa3zoBanusi M Hayku Poccuiickoit ®enepanum, Cankrt-IlerepOyprcekuii
rOCYy/IapCTBEHHBI TEXHOJOTMYECKHM HMHCTUTYT (TexHHueckuil yHuBepcuter). Kadenpa
obmei ¢buzuku. —  Cankr-Ilerepoypr: CIIGI'TU(TY)., 2012. - 21 c.

XotynioBa, C.B. N3yuenue snekTpocTaTHUECKUX TOJIeM Ha Mojaenu : Meroauueckue
yKazaHus K 1aboparopHoit padote Ne21 / Xorynuosa C.B.,brarosemenckuii B.B., Ckobenes
B.H. ; MuHucrepctBo oOpa3oBanuss u Hayku Poccuiickoii ®enepaunu, CaHKT-
[lerepOyprckuii  roCyqapCTBEHHBIM  TEXHOJOTHYECKUM WHCTUTYT  (TEXHUYECKUU
yausepcureT). Kadenpa obmeit ¢pusukn. — Cankr-IlerepOypr: CIIGI TU(TY)., 2012. — 15 c.

Bonbkenmreitn, B.C. COopHuk 3a1a4 1o o0memMy Kypcy GU3HKH: yded. TocoOue s TeXH.
By30B / B.C. Bonbkenmreitn — Cankr-IlerepOypr.: Kumxabiii mup, 2005. — 326¢. -- ISBN 5-
86457-2357-7

Hernad, A.A. Kypc ¢usuku : YueOHOe mocobue st BTy30B / A.A. [etnad, 5.M. SIBopckwii.
— 10-e m3n., crep. — Mocksa:: Academia, 2015. — 720 c. . - (Bsiciee obpa3oBanue). -
ISBN 978-5-4468-2291-1

WBanos, A.Jl. Monekynsipaas pusuka: MeToaudeckue yka3aHus K JlabopaTopHbIM paboTam /
A Jl. Uanos, B.B. Kammer, B.b. OcrameB; ; MunucrepctBo 00pa3oBaHusi U HayKd
Poccuiickoit ®eneparun, Canxt-IleTepOyprckuii rocynapcTBEHHBIH TEXHOJIOTHYECKUM
UHCTUTYT (TexHuuyeckuil yHusepcuter). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2005. — 49 c.

Jynuukosa, T.A. Omnpenenenue TemnepaTypbl HUTH JIAMITBI HAKaJUBAHUS | METOJUYECKHE
yKa3aHus K jaboparopHoil pabore Ne23/ T.A. lyauukosa, B.b. Ocrames ; Munucrepctso
oOpa3zoBanus u Hayku Poccuiickoit ®eneparnuu, Cankt-IlerepOyprekuii rocynapcTBeHHbBIN
TEXHOJIOTUYECKUN MHCTUTYT (TexHHueckuil yHuBepcuter). Kadenpa obmeit ¢usuku. —
Canxkr-IlerepOypr: CIIGI TU(TY)., 2011. — 10 c.

Hynuuxosa, T.A. VHTepdepeHnns cBeTa B TOHKUX IUIEHKax. [1oockl paBHOW TOJIIMHBL
Konbua HeloToHa : Meronnyeckue ykasaHus K jaboparopHoil padore / T.A. JlyaHukosa,
B.b. OcrameB ; MunucrtepctBo oOpa3oBanusi u Hayku Poccuiickoit ®@enepanuu, CaHKT-
[TerepOyprckuii  TOCYZAapCTBEHHBIM  TEXHOJOTHYECKUM  HMHCTHTYT  (TEXHHUYECKUUH
yuuBepcuter). Kadenpa obmert ¢usuku. — Cankt-IlerepOypr: CIIOI' TU(TVY)., 2011. — 10
c.

HynuukoBa, T.A. U3yuenune unTepdepeHIMH cBeTa NMpU MoMoIM OurnpusMbel OpeHens :
METOJIMYECKHE yKazaHus K jJabopaTopHoit padote Ne52 / T.A. Jlyaaukosa, B.b. Ocramies ;
MunucrepctBo obOpazoBanuss U Hayku Poccuiickoit ®enepanuu, Caskt-llerepOyprekuii
rOCYJapCTBEHHBIN TEXHOJIOTMYECKHH MHCTUTYT (TexHuueckuil yHuBepcuteT). Kadenpa
obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2011. — 14 c.
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38

39.

bosmoroB B.b. fIBieHus >JI€KTpOMAarHUTHOM WHAYKUUH W CAMOMHAYKIHUH: METOJIWYECKHUE
yKazaHus Kk JaboparopHoir pabore /b.b. bomoros, A. B. bemsko O.Il. Iycrposa ;
MunucrepctBo oOpasoBanusi u Hayku Poccuiickort ®enepanum, Canxt-llerepOyprekuit
rOCYy/IapCTBEHHBI TEXHOJOTUYECKH HWHCTUTYT (TexHWYeckwii yHuBepcurer). Kadempa
obmeit ¢usuku. — Cankt-IlerepOypr: CIIGI TU(TY)., 2014. - 23 ¢. :

MexaHuKa MOCTYNaTeIbHOTO M BpaIlaTeIbHOTO ABIKEHHS : yuebHnoe mocodue / O. I1.
Hlycrposa ,A.B. bensikos, A.Jl . IBanOB; MUHHUCTEPCTBO 00pa30BaHMs U HAYKU
Poccuiickoit ®enepanunu, Cankr-IletepOyprekuii rocy1apcTBEHHBIN TEXHOIOTMYESCKHMA
WHCTUTYT (TexHuuyeckuii yausepcutet). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr:
CIII' TU(TY)., 2018. - 29 c.

Mexanuka KosedaTenpHOro IBIKeHNs : yaeOHnoe nmocodue / M. A. KysHoB, A.B. bensikos;
O.I1. HlyctpoBa, A.Jl. IBaHOB ; MuHHCTEpCTBO 0Opa30BaHUs U HayKH Poccuiickoit
Oenepannn, Cankt-IlerepOyprekuii rocy1apcTBEHHBIN TEXHOJIOTHYSCKUN HHCTUTY T
(Texuuueckuii yauBepcuteT). Kadenpa obmeit ¢uzuku. — Cankr-IletepOypr:

CIIoI' TU(TY)., 2018. - 22 c.

N3yuenue ranpBaHomerpa. Mcnonb3oBaHue €ro B KAYECTBE aMIIEpMETPa U BOJIbTMETPA

: [Ipaktukym / b. b. bonotos , C.B. Xorynuosa, B.B. bnarosemenckuii, B.H. CxoGenes ;
MunucrepctBo 006pazoBanus u Hayku Poccuiickoit @enepanuu, Cankr-IletepOyprekuit
rOCyIapCTBEHHBIA TEXHOJIOTHUSCKUN HHCTUTYT (TeXHUUeCKuid yHIBepcuTeT). Kademnpa
obmet ¢usuku. — Cankt-IlerepOypr: CIIOI' TU(TY)., 2017. - 21 c.

Hzyuenue cnektpa aroma Bogopoja : Ilpaktuxym / C. B. XotyHnuosa, b.b. bonoros, B.B.
bnarosenienckwuii ; MunnctepcTBo oOpazoBanus u Hayku Poccuiickoit @eneparun, CaHKT-
[TerepOyprckuii rocyJapCTBEHHBIM TEXHOJIOTMYECKUN HHCTUTYT (TEXHUYECKUN
yausepcuteT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2017. - 17 c.

[lyctposa O.I1. I'panyupoBka monoxpomatopa : [Ipaktuxym / O. I1. Illyctpona, A. B.
benskos, A. /. UBanoB ; MunucrepcTBo o0pazoBanus u Hayku Poccuiickoii @enepanum,
Cankr-IlerepOyprckuii rocy/1apCcTBEHHbBIN TEXHOJIOTUYECKUN MHCTUTYT (TEXHUYECKUIN
yHuBepcurer). Kadenpa obmelt ¢pusuku. — Cankr-IlerepOypr: CIIOI' TU(TY)., 2016. - 18 c.

Uponos, U.E. Mexanuka : OcHoBnbsie 3akoHbl / U.E. UponoB. — 7-e u3z., crep. — M.ockBa:
BMHOM. Jla6opatopus 3nanuii, 2005. — 309 c. - ISBN 5-94774-196-2 :

Uponos, U.E. Bomnossie nporieccer : OcHoBuble 3akonbl / U.E. Uponos. — 2-e uzn., nom. —
Mocksa: BMUHOM. JlaGopaTtopus 3nanuii, 2004. — 263 c. -- ISBN 94774-008-7

Uponos, U.E. ®usuka makpocucrem : OcHoBHble 3akoHbl / .E. Uponos. — 2-e u3z., gomn. —
Mocksa: BUHOM. JlaGoparopus 3nannii, 2004. — 207 c.-_ ISBN 5-94774-122-9

. Uponos, N.E. KanroBas ¢usuka : OcHoBHble 3akoHbl / W.E. UponoB. — 2-e uzn., mom. —

Mocksa: BUHOM. Jla6opatopus 3nanuii, 2004. — 256 c. - ISBN 5-94774-058-3

Hponos, N.E. Dnexkrpomarnetusm : OCHOBHBIE 3aKOHBI: yuyeOHoe mocobue ais By3oB / 1LE.
Hponos. — 5-e uzn. — Mocksa: BUHOM. JlaGopatopust 3uanuii, 2006. — 319 ¢. - ISBN 5-
94774-395-7

B) 3s1ekTpoHHbBIE YueOHbIe U3AaHUS

1. Bsenenue B puznueckuit npakTukym. O6paboTka pe3yIbTaToB U3MEPEHUH :
Yyebnoe nmocodue / OcrameB B. b., Xorynnosa C. B., bonotos b. b.,
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bnarosemenckuii B. B. ; Muno6pnayku Poccuu, Cankt-IletepOyprekuit
roCyJapCTBEHHBIN TEXHOJIOTUYECKUN HHCTUTYT (TEXHUYECKUN YHUBEPCUTET),
Kadenpa o6mieit pusuxu. - Cankr-Ilerepoypr : CIIGI TU(TY), 2023. - 40 c.
://CII6I' TU. Dnexrponnas 6ubaunoreka. — URL: https://technolog.bibliotech.ru (nata
obpamenust: 28.03.2023). Pexxum poctyna: aJis 3aperucTpup. MoIb30BaTeeH.

Ocrames, B.b. M3y4enue narepdepeHnnu cBeTa npu HaOI0IeHIH KOJIeLl

Herotona : Yue6noe mocodue / B. b. Ocrames, C. B. XortyH1oBa ; MuHoOpHayKu
Poccun, Cankr-IleTepOyprekuii rocy1apcTBeHHBIN TEXHOJIOTMYECKH HHCTUTYT
(Texunueckuii yauepcurer), Kadenpa odmeit pusuku. - Cankr-IletepOypr :
CIIGI' TU(TY), 2023. - 25 c. /CITI6I' TU. Dnekrponnas 6ubmmoteka. — URL:
https://technolog.bibliotech.ru (naTa o6pamenus: 28.03.2023). Pexxum noctyna: s
3apEerucTpup. N0Jb30BaTENICH.

Ocrames, B.b. N3ydenne narepdepeHiny cBeTa ¢ moMoIbio ounpusmel OpeHens

: YuebHoe nmocobue / B. b. Ocrames, C. B. Xorynuosa ; Munoopuayku Poccun,
Cankr-IleTepOyprckuii Tocy1apCTBEHHBIA TEXHOIOTHUSCKUI HHCTUTYT
(Texauueckuii yausepcuret), Kadenpa obmeli ¢pusnku. - Cankr-IlerepOypr :
CIIGI' TU(TY), 2023. - 23 ¢. //CII6I'TU. Dnekrponnas 6udbnuorexa. — URL:
https://technolog.bibliotech.ru (maTa oopamenwus: 28.03.2023). Pexxum moctyna: s
3aperucTpup. NoJIb30BaTENCH.
bnarosemenckuii , B.B. M3ydenue criekTpoB nporyckaHust ”HTEp(hEpeHITMOHHBIX
U CTEKJISIHHBIX CBEeTOMUIBTPOB : yueOHoe nmocodue / B. B. biarosemenckuit, C. B.
XotyHuoBa, b. b. bonotos ; Munucrepctso oopasoBanus u Hayku Poccuiickoit
®enepannn, Cankt-IlerepOyprekuii rocy 1apcTBEHHBIA TEXHOIOTUYECKUN HHCTUTYT
(rexanueckuii yausepcureT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2019.-18 c. //CITIGI' TU. DnextpoHHas OubnuoTexa.-
URL:http://technolog.bibliotech.ru(gara odpamenus: 12.03.2021).-Pexxum gocryma:
JUIS 3aperUCTPUPOBAHHBIX MOJIb30BaTENICH.

Kepnosoii, A.W1. I3mMepeHre HAaMarHUYEHHOCTH BELIECTB METO/IOM SIEPHOTO
MarHMTHOTO pe3oHaHca : yueOHoe nocodue / A. . XKepuonoii, C. B. IpsiueHKo ;
MunuctepctBo 00pazoBanus U Hayku Poccuiickoit denepannn, CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIN TEXHOIOTHYECKUI MHCTUTYT (TEXHUYECKUI
yHuBepcurer). Kapenpa obmeit ¢puzuku. — Cankr-Ilerepoypr: CIIOI TU(TY).,
2019.-22 c. //CIIGI TU. DnexTpoHHas 6MOnUoTEKA. -
URL:http://technolog.bibliotech.ru (mara o6pamenus: 12.01.2021).-Pexxum nocryma:
U1 3apETUCTPUPOBAHHBIX 11OJIb30BaTEINEH.

.N3yuenue BparieHus I0CKOCTH MOJIsSpU3aIMK cBeTa : MeToauueckue yKa3aHus K
naboparopnoit padore Ne 57 / C.B. XotyHuoBa, B.B. brarosemenckuii, b.b.
bonotos, B.H. Cxo6eneB ; MunuctepctBo o0pa3oBanus u Hayku Poccuiickoii
®enepanun, Cankr-IlerepOyprckuii rocyJapCTBEHHBIM TEXHOIOTHUYECKUH HHCTUTYT
(rexnuueckuit ynusepcurer). Kagenpa obmei ¢usuxu. — Cankr-IlerepOypr:
CIIoI' TU(TY)., 2015.-22 c. //CITIGI' TU. DnextpoHHas OubnuoTexa.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum nocryma:
U1 3apETUCTPUPOBAHHBIX 11OJIb30BaTEINEH.

[Tposepka 3akona Maimoca : Meroaudeckue yka3aHus K JabopaTtopHoit padbote Ne 56

/ C.B. XotyHnnoBa, B.B. bnarosemenckuii, b.b. bonoros, B.H. Cxo0ernes ;
MunucrepcTBo 00pa3oBanus 1 Hayku Poccuiickoit @enepanuu, CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIN TEXHOIOTHYECKUI MHCTUTYT (TEXHUYECKUI
yausepcureT). Kagpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY).,
2015.-18 c. //CIIGI TU. DnexTpoHHas 6MOIHOTEKA. -
URL:http://technolog.bibliotech.ru (mara o6pamenus: 12.03.2021).-Pexxum nocryma:
JUISL 3aperuCTPUPOBAHHBIX MOJIb30BaTENIEH.
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10.

11.

12.

13.

bnarosemenckuii, B.B. ccnenoBanue cCieKTpoB MOTJIONIEHUS] pACTBOPOB
OpraHUYecKuX MoJIeKyl: MeTtonndeckue yka3zaHus K JadopaTtopHoii padore Ne 90 /
B.B. brnarosemenckuii, A.B. benskos, C.B.XoryHuoBa; MunucrepctBo 00pa3oBaHus
u Hayku Poccuiickoit denepanmu, Cankt-IlerepOyprekuii rocy1apcTBEHHBIN
TEXHOJIOTUYECKUH MHCTUTYT (TeXHUYecKuil yHuBepcurer). Kadenpa obmeit pusuxu.
— Cankr-IlerepOypr: CII6I' TU(TY)., 2015.-16 c. //CII6I TU. DnexTponnas
oubnmoteka.-URL:http://technolog.bibliotech.ru(znara odpamenus: 12.03.2021).-
Pexxum noctyna: Juist 3aperucTpupoOBaHHbIX I0JIb30BaTEIIEH.

AgepmuHa, ['.I". U3ydyenue aucriepcun cBeTa B BeUIeCTBE : MeToauyeckue yKa3aHus
K 1aboparopHoii padote Ne 68 /I".I'. ABepmmna, A.B. bemsikos, O.I1. lycTtposa ;
MunucrepcTBo oOpazoBanus U Hayku Poccuiickoit denepanun, CaHKT-
[TerepOyprckuii rocy1apCTBEHHBIN TEXHOJIOTHYSCKUNA HHCTUTYT (TEXHUYSCKUM
yauBepceuteT). Kadenpa odmeit ¢pusukn. — Cankr-Ilerepoypr: CIIOI TU(TY).,
2014.-18 c. //CII6I TU. DnekrponHast OMOIMOTEKA. -
URL:http://technolog.bibliotech.ru (mara o6pamenus: 12.03.2021).-Pexxum gocryma:
JUIS 3aperuCTPUPOBAHHBIX MOJIb30BaTEINIEH.

. Janunpuenko, B. I'. Onpenenenue oTHOILIEHUS 3apsiia JIEKTPOHA K €r0 Macce C
MIOMOIIBIO MarHeTPOHa : METOAMYECKHE YKa3aHUs K JabopaTopHoil pabote Ne 33 / B.
I'. Janunpuenko, JI. H. KaypoBa ; MunucrepcTBo 00pa3oBaHus U HAYKU
Poccuiickoit ®eneparuu, Cankt-IleTrepOyprekuii rocy1apcTBEHHBIN
TEXHOJIOTUYECKUN MHCTUTYT (TeXHUUecKui yHuBepcuter). Kadenpa obmeit Gpusuxu.
— Cankr-IletepOypr: CIIOI' TU(TY)., 2014,-21 c. /CII6I' TU. Dnekrponnas
oubmmoreka.-URL:http://technolog.bibliotech.ru (mara obpamenuns: 12.03.2021).-
Pexum noctyna: a1 3aperucTpupoBaHHBIX M10JIb30BaTENEH.

bonotos, b.b. fIBnenns 3neKTpOMarHMTHOW MHIYKIUHA U CAMOUMHIYKIUY :
METOAMYECKUE YKa3aHus K jabopaTopHoit padote Ne 39 / b. b. bonotos, A. B.
benskos, O. I1. HlycrpoBa ; MunucrepctBo oOpa3zoBaHus 1 Hayku Poccuiickoit
®enepanun, Cankr-IlerepOyprckuii rocyJapCTBEHHBIM TEXHOIOTHUYECKUN MHCTUTYT
(rexnuueckuit ynusepcurer). Kapenpa obmei ¢usuxu. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2014.-23c¢. //CII6I TU. DnextpoHHas 6ubanoreka.-
URL:http://technolog.bibliotech.ru (mara o6pamenus: 12.03.2021).-Pexxum qocryma:
JUIS 3apErMCTPUPOBAHHBIX M0JIb30BATENIEH.

XKepuosoii, A.W. M3mepeHue JMHBI CBETOBOI BOJIHBI IIPH MOMOIIM AU(PpaKIIMOHHON
PELIETKH : METOJMUECKUE yKazaHus K JlabopaTtopHoi padote Ne 54 / A. U.
XKepuosoii, C. B. /Ipsiuenko ; MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit
®enepanun, Cankr-IlerepOyprckuii rocyJapCTBEHHBIM TEXHOIOTHUYECKUH MHCTUTYT
(rexnuueckuit ynusepcurer). Kapenpa obmei ¢usuxu. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2014.-22 c. //CIIGI' TU. DnextpoHHas OubnuoTexa.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum noctyma:
JUIS 3apErMCTPUPOBAHHBIX M0JIb30BATENIEH.

Uccnenoanue rupockonnueckoro ap¢exra : Metoagudeckue ykazaHus K
nabopatopHoii padore / B.I'. Janunsuenko, C.B. [Ipsuenko, A. 1. Kepuosoii, FO.P.
PynaxoB ; MunuctepctBo ob6pazoBanus u Hayku Poccuiickoit ®denepanun, CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIN TEXHOIOTHYECKUI MHCTUTYT (TEXHUYECKUI
yHuBepcurer). Kadpenpa obmeit ¢puzuku. — Cankr-IlerepOypr: CIIOI TU(TY).,
2013.-15 c. //CIIGI TU. DnexTpoHHas 6MOIHOTEKA. -
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum noctyma:
JUIS 3apErMCTPUPOBAHHBIX MOJIb30BATEINIEH.
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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%94%D0%B0%D0%BD%D0%B8%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%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%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

14.

15.

16.

17.

Yuobucos, A.I'. doTosnekrpuuecknii 3pdekr : Meroaudeckue yKazanus K
nabopatopnoii padote Ne 59 / A.I'. Uubucos, O.11. [llycrposa, B.B.
bnaroemenckuii ; MuHucTepcTBO 0Opa3zoBaHus u Hayku Poccuiickoit deneparuu,
Cankr-IlerepOyprckuil rocy1apCTBEHHBIN TEXHOIOTUYECKUI MHCTUTYT
(Texunueckuit yauepeuret). Kadenpa odmeii ¢puszuku. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2013.-17 c. //CIIGI TU. DnexTpoHHas OubimmuoTexa.-
URL:http://technolog.bibliotech.ru(nara oo6pamenus: 12.03.2021).-Pexxum nocryma:
JUIS1 3apETUCTPUPOBAHHBIX ITOJIb30BATEIICH.

Yubucos, A.I'. OnpeneneHue TOPU30HTAITBHOM COCTABIISAIONICH MAarHUTHOTO TTOJIS
3emin : Meroanyeckue yka3zaHus K JabopaTtopHoii padore Ne 31/ A.I'. Uubucos,
JLLH. Kaypoga, O.I1. llyctpoBa, ; MuHuctepcTBO 00pa3oBaHus U Hayku Poccuiickoit
Oenepanun, CankT-IlerepOyprekuii rocy 1apCTBEHHBINA TEXHOJIOTUYECKUN HHCTUTYT
(Texunueckuit yauepeuret). Kadenpa odmeii ¢puszuku. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2013.-13c¢. //CII6I' TU. DnextponHas 6ubamuoreka.-
URL:http://technolog.bibliotech.ru(nara oo6pamenus: 12.03.2021).-Pexxum nocryma:
JUIS1 3apPETUCTPUPOBAHHBIX ITOJIb30BATEIICH.

XotyHuona, C.B. M3yuenue 3ak0OHOB TEIJIOBOTO U3Ty4YeHUs : Meronuyeckue
yKkazanus K 1aboparoproii padore Ne 58/ C.B. Xorynmosa, B.B. biarosemenckuid,
B.H. Cko6eneB ; MunuctepctBo 00pa3oBanus u Hayku Poccuiickoit deneparnum,
Cankr-IlerepOypreckuil rocy1apCTBEHHBIN TEXHOIOTUYECKUI MHCTUTYT
(Texuuueckuii yausepcurer). Kadenpa obmeii ¢usuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2012. -20 c. //CIIGI TU. DnexTponHas 6ubnmuoTeka.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexum nocrymna:
JUIS 3apEerMCTPUPOBAHHBIX MOJIb30BaTEINIEH.

XotyHuoBa, C.B. M3yueHue 31eKTpoCTaTHUECKUX MOJIeH Ha MO | MeToauyeckue
yKazaHus K 1abopatopHoit padote Ne21 / Xorynnosa C.B.,bnarosemenckuii B.B.,
Cko0enes B.H. ; MunucrepctBo o6pazoBanus u Hayku Poccuiickoit deneparnum,
Cankr-IlerepOypreckuil rocy1apCTBEHHBIN TEXHOIOTUYECKUI MHCTUTYT
(Texuuueckuii ynusepcurer). Kadenpa obmeii ¢usuku. — Cankr-IlerepOypr:
CIIOI' TU(TY)., 2012.-15 c. //CIIGI' TU. DnextpoHHas OnbnuoTexa.-
URL:http://technolog.bibliotech.ru (nata obpamenus: 12.03.2021).-Pexum nocryna:
JUISL 3aperMCTPUPOBAHHBIX MOJIb30BaTEIIEH.
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8. IlepeyeHb 3JIeKTPOHHBIX 00pa30BaTEJbHBIX PeCypcoB, He0OXOAUMBIX JIJIf
OCBOEHUS TUCHMUILINHBI.

yueOnbI 1aH, PIT/] u yaebHO-MeToarueckue MaTepraiibl: https://media.spbti.ru

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«INEeKTPOHHBIA YNTANBHBIN 321 — bubnmoTex» https://technolog.bibliotech.ru/;

9. Metoauyeckue yKazaHus 1Jisl 00y4al0IMXCH 110 OCBOCHUIO JUCHMILIMHbI.

Bce Buapl 3aHsaTuii no aucuumuiiHe «®Pu3uKa» MOPOBOAATCA B COOTBETCTBUH C
TpeboBanusmu cieayrommx CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buast yuebnbix 3ansatuii. JlJabopaTopHble 3aHATHS.
O6mue TpeboBaHMsI K OPraHU3aluy U MPOBEACHHUIO.

CTII CII6I'TU 040-02. KC VYK/IB. Bugsr yueOubix 3anstuid. Jlekumsa. OOmme
TpeOOBaHUS;

CTO CIIoI'TH 018-2014. KC VYK/B. Bunpel yueOnbix 3anaruil. CeMuHapbsl U
npakTuueckue 3auaTus. O6mme TpedoBaHus K OpraHu3aliui U IPOBEICHHUIO.

CTIT CIIGI'TU 048-2009. KC YK/IB. Buabr yueOnbix 3ansTuii. CamocrosiTenbHas
I1aHupyemas padota ctyneHToB. OOuire TpeOoBaHus K OpraHu3alii U IPOBEICHUIO.

[InanupoBaHue BpeMeHH, HEOOXOAMMOIO Ha W3y4YEeHHE JAHHOW TUCHUIUIMHBI, JTy4Ille
BCEr0 OCYIIECTBISATh HA BECh CEMECTp, MpeaycMaTpuBasi MPU ITOM PETYJSIPHOE MOBTOPEHUE
MPOMIEHHOI0 MaTepuaa.

OCHOBHBIMU YCJIOBUSIMU TIPaBUJILHOM OpraHU3alMKM y4eOHOTO Ipoliecca i CTYIACHTOB
SABJISICTCSL:

IJIAHOBOCTh B OpPraHu3aluy yueOHO! paboThl;

CEpbE3HOE OTHOUIEHUE K U3YUYEHUIO MaTepuaa;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3ansTus CTyI€HT JOJKEH NPUXOIUTh, UMES 3HAHUS 10 YK€ U3YUYeHHOMY MaTepHuaiy.

10. ITepeyens HHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YEeMBbIX NPH OCYIIECTBJICHUHU
00pa3oBaTeIbLHOIO MPoLECcca M0 JUCHHUILIMHE.

10.1. MudopMannoHHbIE TEXHOJIOTHH.

B yuebHOM mpomecce MO MAaHHOW JUCHMILIMHE IPETyCMOTPEHO HCIOIb30BAHUE
UH(POPMALIMOHHBIX TEXHOJIOTHH:

YTEHUE JIEKIIUI C UCIIOJIB30BAHUEM CIalA-NPEe3eHTAlUM;

B3auMoJielicTBHE ¢ oOydaromumucs rnocpenctsom SNOC..

10.2. ITporpammuoe obecrieuenne’.
Microsoft Office (Microsoft Excel);
Gaussian09; Microsoft Visual Studio; AutoCAD;

10.3. ba3bl JaHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI.
basbr nannbix Scopus 1 Web of Science.

11. MartepuajbHO-TeXHHYECKOe oO0ecreyeHHe OCBOEHHUSl IUCHUILIMHBI B Xo0Je

peannzanuu 06pa3oBaTeILHON MPOrpaMmbl’.

® B pasmene OTOOpaXarOTCs KOMIUIEKTHI JIMIIEH3MOHHOTO M CBOOGOJHO pPaCIpOCTPAHSIEMOTO MPOTPAMMHOTO
00eCreYeHHsI, B TOM YHCIIE OTE€YSCTBEHHOT'O IIPOU3BOICTBA, HEOOXOMMOTO JUII 00CCIICYCHUS TUCITUILITHHEL

27


https://media..ru/
https://technolog.bibliotech.ru/;

Kadenpa obmieii pusuku pacronaraet MaTepuaibHO-TEXHUUECKON 0a30M,
o0ecrieunBaroIeii MpoBeICHUE BCEX BUAOB 3aHATHIA. B pacnopspkeHun cTyIeHTOB
UMEIOTCS

1. - ABe ayAMTOpHUH [Tl IPOBEICHUS CEMUHAPCKUX U JIAOOPATOPHBIX 3aHATHIH,
OCHAIIICHHbIE UHTEPAKTUBHBIMH JIOCKAMH;

2. -KOMIBIOTEPHBIN Kiacc, cocTosmuid u3 10 KoMIbIOTEPOB ¢ BHIXOA0OM B IHTEpHET;

3. -o0opynoBaHHas 1abopaTopus Ul IPOBEACHUS (PU3NIECKOro NPaKTUKyMa

12. Oco0eHHOCTH OCBOEHHSI [IUCHUIVIMHBI HMHBAJIWAAMHM M JHIDAMH C
OrpaHMYEeHHBIMHU BO3MOKHOCTSMHU 310POBbSI.

JUis WHBaNMIOB U JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTAMH Y4YeOHBIE MPOLIECC
OCYILECTBIISIETCSI B COOTBETCTBHH C [looskeHHMeM 00 opraHM3anuy y4eOHOTO Ipolecca s
o0ydeHHs MHBAJIUIOB W JUI[ C OrPAaHUYCHHBIMH BO3MOXXHOCTSAMHU 310poBbs CIIGI TU(TY),
yTBEPKAEHHBIM pekTopoM 28.08.2014.

7 B pasuene 0TOOpaxaeTcsi COCTaB IOMEINEHHH, KOTOpBIE NPEACTaBIAIOT COOOH yd4eOHBIE ayJUTOPHU IS
MIPOBEIEHNUS YIEOHBIX 3aHATHH, IPEAYCMOTPEHHBIX 00pa30BaTEIIbHOW MPOTPAMMOM 10 TUCIHIUIMHE, OCHAIICHHBIE
000pyTIOBaHUEM U TEXHHUYCCKUMH CPEICTBAMHU OO0YICHUS.
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ITpunoxenue No 1
K pabodeii mporpamMme TUCIIATILTAHBI

@DoH/1 OLIEHOYHBIX CPEICTB

JJISl IPOBe/eHUS MPOMEKYTOUHOM aTTeCTALMH 10
aucuuIInae «dPusukay

1. IlepedyeHb KoMmeTeHI U U ITANOB UX GOPMUPOBAHMSI.

Wnnexc
8 Conepxanue® Dran hopMupoBanus’
KOMIIETEHIINN
OIIK-2 CriocoGHOCTH UCIIONIB30BATh 3HAHUS O COBPEMEHHOM MIPOMEKYTOUHBIN

(Gu3ugecKoi KapTHHE MHUpPa sl IPOBEACHHS UCCIICIOBAHUI B
o0acti OMoMHKeHepHH, OMOMH(POPMATHKH U CMEXKHBIX
JTUCHUTUINH(MOTyJIei)

8 )Kl/Ile)lM Hlpl/l(l)TOM BBIJACJICTCA Ta YaCTb KOMIETCHLHWH, KOTOpas (l)OpMI/IpyeTCH B XOJ¢C U3YyUCHUA ,HaHHOfI JUCHUIIIINHBI (CCJ'II/I KOMIICTCHIMA OCBAaMWBACTCA IIOJJHOCTBIO, TO

(parMeHTHI HE BBIAEISIOTCS).
® Dran popMHPOBaHUs KOMIIETEHIMH BBIOUpaeTcs 110 11. 2 PITJ[ u yueOHOMy IuiaHy (HauaIbHBIA — ECIIM HET MPEIUIECTBYIONUIMX IUCIHUILINH, UTOTOBBIH — €CJIM HET TIOCIIEMYIONINX

JTUCTIHTUIAH (MM KOMIIETEHINS He popMupyeTcs B Xoae npakTuku uin [ MMA), mpoMexyTOUHBIN - BCe APYyTHE)
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2. IToka3zaTenu u KPUHTECPUHA OLICHUBAHUSA KOMIIEeTEHIIUIl Ha PA3JTUYHBIX Talax uX (l)OpMI/IPOBaHI/IH, mKaJda OucHuBaHUA

Kon u naumenoBanue INoka3zaTenu chopMUPOBAHHOCTH Kputepuit YpoBHHU CHOPMUPOBAHHOCTH
UHJIUKATOpa JOCTHKECHUS (meckpunTOpbl) OIICHUBAHUS (omrMcaHue BBIPAKEHHOCTH JECKPUIITOPOB)
KOMIICTCHIIMH
«YAOBJICTBOPUTCIBHO» «XOpOoUIOo» «OTJIUYHO»
(TIopoTOBEII (cpemuuit) (BBICOKHIA)
IIpaBunsHO
I[TpaBuIBHO dopmymupyer | OTBETBI Ha | Dopmynupyer dbopmynupyer [IpaBunsHO
OCHOBHbBIE ~ 3aKOHBI  (bu3mku, | BOTPOCHI Nel-45, | ocHOBHBIE ~ 3aKOHBI | OCHOBHBIC  3aKOHBI | (hOpMyIUpPYyeET
67-83, 95-96 K | pusukm ¢ | pusuku. Ha3biBaeT | OCHOBHBIE  3aKOHBI
OTHCHIBAIOLINE buznueckue
OIIK-2.2. sk3ameny M 1-40 k | ommOkamu, MyTaeTcs | OrpaHUYECHUS ¢u3uku u olbnactu
SIBIIGHUS U TIPOIIECCHI;
Hcnons3oBanue pot ’ 3aueTy B o0jacTu | MpUMEHEHUS ux MIPUMEHECHUS.
(GuU3NYEeCKUX 3aKOHOB W Haspisaet OrpaHuvCHUA pUMEHEHHUS 3aKOHOB ¢ | I[IpuBoguT mpuMepbI
OPMHLUIIOB B CBOEHl | IPUMEHEHUs 3aKOHOB, (3-1) 3aKOHOB. HEOOIBIINMHU TIPHUIIOKEHHS
npodeccHnoHATEHOM [TpuBoauT IpUMEPHI HETOYHOCTSIMH. 3aKOHOB (DM3HKH B
NeSITEIbHOCTH. IPUIOKCHHS 3aKOHOB (DU3HKU B [IpuBoaUT mpUMEpHI | TPAKTUYECKON
MPaKTUYECKON JIeATeNbHOCTH (3- TIPHITOACHIA ACATENEHOCTH.
2): 3aKOHOB (U3HMKH B
’ MIPaKTUYECKON
JIeATETbHOCTH.
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[[aeT OIpCACIICHUA

(bUBUYECKUX BEITUYUH, OOBICHICT

OCHOBHBIX

UX CMBICI, CIIOCOOBI M €IUHUIIBI
u3mepenus (3-3).

OO0BpsAcCHAET Ha3HAYECHUE u
MPUHINAI  JIEHCTBUS  OCHOBHBIX

¢busznueckux mpudopos.(3-4)

OTBeTHI Ha
Borpockl  Nel-45,
67-83, 95-119 «
9K3aMeHy

u 1-40 x 3auety

Haer  ompeneneHus
OCHOBHBIX (pU3HYECKHUX
BEJIMYMH C OLIMOKAMH.
IlyTaercs B emuHMLIAX
HU3MEpPEHUsL.

Nwmeer
Hpe/ICTaBICHNE 0
Ha3HAYCHUHU
OCHOBHBIX
(busznuecKkux
npuOOpOB.

Haer  omnpenenenus
OCHOBHBIX
(hU3UIECKUX
BEJIMYHMH c
HETOYHOCTSIMHU.
HNmeer
MIPE/ICTABJICHHE 0
criocobax HX
HU3MEPCHHUS.
IIpaBunbHO
Ha3bIBaEeT
HU3MEPEHHS.

€IUHUILIBI

IIpaBunbHO

Ha3bIBaeT
Ha3HAYEHUE
OCHOBHBIX
buznyecKux
npubopoB.  HMmeer
npeCcTaBICHNE 0
HPUHIUIE ux
JICHCTBHSL.

MpasuabHO
onpepgenenus
OCHOBHbIX PU3NYECKUX
Be/fMYMH. ObObAcHAeT
MX CMbIC/, Crnocobbl
n3mepeHus.

MpaBunbHO HasbiBaeT
eANHNLbl U3MEPEHMUA.

naet

IIpaBunsHO
O0OBSACHSIET
Ha3HAuYCHHE u
MPUHLMI  JIEHCTBUSA
OCHOBHBIX
buznyecKux
npuOOpOB.
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AHaM3UpyeT yCIOBUSA OtBeThI HA AHanuzupyer Ananuzupyer [IpaBWiIBHO U SICHO
NpoTeKaHus PU3NIECKOTO Bonpochkl NeNel- ¢buznyeckuii ¢du3nveckuii mpouecc | aHaIU3UpPyeT
MpOoIECcCa U BBISBIIACT 15,46-66, 85-105 k | mpouecc ¢ ¢ HEOOJIBIITUMU bu3nIecKuit
3akoHOMepHOCTH. (Y-1) sk3aMeny U 1-40 k | moMoIIbIo HETOYHOCTSIMH. npotiiecc.
3a4ueTy HaBOJIALINX
BOIIPOCOB.
OObscHseT sBIEeHUE WK nporiecc | OTBETH Ha BriGupaer Bribupaer ¢pusnueckue | [TpaBHIIbHO M SICHO
Ha OCHOBE (PH3MYECKHX 3aKOHOB | BOpochl NeNol- (u3nuecKkre 3aKOHbI, | 3aKOHBbI, O0BSICHSIET
(V-2) 15,46-66,85-105 k | onuckIBaromIne OIHMCBIBAIOLINC bu3nIecKuit
sk3ameHy U 1-40 k | ssBIeHME UK ABICHHC MM IPOLECC | yopiecc.
3aueTy MPOIIECC C MOMOIIBIO | © HebobIIMI
HABOJALLIX HETOYHOCTSIMHU.
BOIIPOCOB.
OTtBeTbl Ha 3anuceiBaeT
3armceiBaeT GOpMyIIbI, BOIPOCHI GopMyBI, 3anuceiBaeT [IpaBuILHO
OIHMCHIBAIONIHE (HU3MYCCKOE SBICHHE NeNe40-65, 82- OITUCHIBAIOIIINE bopmybl, 3aIHUCBIBAET
WLIH TIpomece. 101.112-119 x (usnueckoe sBjeHME | OMUCHIBAIOIINE bopmyIbI,
(V-3) sk3ameny u 1-40 k | ¢ ommOKkamu. ¢du3nueckoe SBIECHUE | OMUCHIBAIOIINE
3a4eTy c HEOOJBIIMMHE | (DU3HYECKOE
HETOYHOCTSIMHU. SIBJICHUE. .
Pemaer dusnyeckne 3anauu. OTBeTsl Ha ITyraercs npu | Mpw peweHwu | PemraeT pusnueckue
(H-1) BOIIPOCHI peleHuu dun3snyeckoit 3anaum He | 3aaun
NoNe416-45, 66-82- | ¢puznueckux 3amay. MoXxeT Ao0BecTu

101.112-119
sk3ameny u 1-40
3a4eTy

pelleHne A0 KoHua.

[lIxana onennBanus coorserctyer CTO CIIOI TU(TY):
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14.

15.

16.

17.

18.

1. TunoBble KOHTPOJIbHBbIE 32aHMS JIS IPOBeAEeHNsI IPOMEKYTOYHON aTTecTaunuu
Bonpocsl 1J1 npoBeaeHns IK3aMeHa

Mexanuka.

[IpoctpaHcTBO UM BpeMs, CHUCTEMbI OTCYETA. OcCHOBHbIE  KMHEMAaTUYECKHE
XapaKTEPUCTUKHU KPUBOJIMHEUHOIO IBUKEHHUS: CKOPOE YCKOPEHHE.

KunemaTuka BpamaTeiabHOro ABMXKEHHS: YIJOBas CKOPOCTb U YIJIOBOE YCKOpPEHHUE, UX
CBSI3b C JINHEHHON CKOPOCTBIO U YCKOPEHHEM.

ITonsiTHe cOCTOSIHUS MEXaHHMYECKOH cUCTeMBbI. 3aKoHbl HbproTOHA.

3aKoH coxpaHeHus uMilyibca. LleHTp naepuumu.

MoMeHT uMItysibca MaTepUaIbHOM TOUKM U MOMEHT CUJIbl MEXaHUYECKOW CUCTEMBI.
MoOMEHT cuJibl. 3aKOH COXPAHEHHUSI MOMEHTA CUJIbl MEXaHUYECKOU CUCTEMBI.

Cuia, paboTa 1 noTeHIMaNbHAast SHeprusi. KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHbBIE CUITBI.
Pabora u kxuHETHYECKast SHEPTHUL.

3akoH COXpPaHCHUA ITOJIHOM MEXaHUYECKOI OHCPIHYH B IIOJIC TOTCHIHUAJIIBHBIX CHUJIL.

. CBs3b MEXKIy CUJION U MOTEHIMAIbHOM 3Hepruei. ['panuenT ckanspHoit pyHKIuu.

. YPaBHeHI/Ie BpalCcHus TBEPAOIro TCjia BOKPYT SaerHHeHHOﬁ ocu. MoMeHT HHCPLUMU.

. MomenT unepuun. @opmyna llrelinepa.
. IpuHmn OTHOCUTEIILHOCTH [Nanunes-OiHiuTelHA. ITocTymatel TEOpUU
OTHOCHUTEJIBHOCTH.

CoObiTe. CunxpoHu3anusi 4yacoB. OTHOCHTENBHOCTh OJHOBPEMEHHOCTH. 3aMe/UIeHUe
BpemMeHH. CokpalieHue JJIMHBI.

[IpeoOpa3zoBanus JlopeHua. PensTUBUCTCKUN MHBApUAHT-UHTEPBAT MEX]Y COOBITHSIMH.
CrnoxxeHue ckopocTedl B PEIATUBUCTCKON MEXaHHKE. PENSITUBUCTCKMI MMIYJbC. 3aKOH
COXpaHEeHHs wumnyibca. PenstuBucrckas osHeprus. CBsi3b Macchbl UM JHEPTUU.
Kunernyeckas 3Heprusl.

3amauu k pasgeny 1

C BBIIKK OpOCHIIM KaMEHb B TOPU3OHTAIILHOM HarpasiieHnd. Yepes 2 ¢ kaMeHb ynai Ha
3emit0 Ha pacctosHuu 40 M OT OCHOBaHUSA BbIIKH. ONpenenuTb HAYaIbHYIO U
KOHEUYHYIO CKOPOCTh KaMHSI.

Kamenp OpocaroT moja yrioMm K TOpuU3OHTYy. Pagmyc KpHUBH3HBI TPaeKTOPUU B TOYKE
HaWBBICLLIETO NOabeMa paanyc KpuBu3Hbl R = 10 M. Onpenennure ckopocTh B 3TOM TOUKE

JIuHeltHast CKOPOCTh TOUYEK Ha OKPYKHOCTH Bpalnaromierocs aqucka pasia 3 m/c. Touku,
pacnosoxeHHble Ha paccTosHuu 10cM Onmke K OCH, UMEIOT JIMHENHYIO0 CKOpPOCTh 2
m/c. OnpenenuTe yrioBy CKOPOCTh BPAIIEHUs TUCKA.

19.Yto0b1 onpenenuts kodhduuueHT TpeHus k Mexay IepeBSHHBIMH IOBEPXHOCTAMH,

20.

OpYyCOK MOJIOKHIIM Ha JOCKY M CTalIM MOJHUMATh OJUH KOHEI[ JOCKH JI0 T€X Iop, MOoKa
OpYycOK He Hauaj 10 Hell CKOJB3UTh. DTO MPOM3OILIO MPM yIrie HakioHa mocku 45°.
Onpenenure ko3ddunueHt TpeHus?

Ha momy cTouT Tenexxka B BUIE JMIMHHOW JOCKU, CHAOXKEHHOM JIeTKUMHU Kojecamu. Ha
OJIHOM KOHIIE€ JOCKH CTOHT 4eJIoBeK. Macca ueaoBeka 60 ke, macca qocku 20 xe. Maccoi
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

KoJjiec mpeHeOpeub. TpeHue BO BTYJKaX He3HauuTeabHO. C KakoW CKOPOCTBIO OyIeT
JBUTATHCS TENIEKKA, €CIIM YEIOBEK MOUJET BAOJIh JOCKH CO CKOPOCTHIO (OTHOCHUTEIBHO
nocku) 1 m/c?

[Tnardopma B Buae aucka paauycoMm | m Bpamaercs no uHepuu, aenas 606/wun. Ha
Kparo IU1aTopMBbl CTOUT YEJIOBEK, Macca KOToporo paBHa 80 xe. CKOJIbKO 00OPOTOB B
MUHYTY Oyzaer nenath Iardopma, €Clid YelOBeK Iepeiaer B ee HeHTp? MoMmeHT
uHepuK maatgopMbl paseH 120 xz-u’. MOMEHT HHEPIIMH YelOBEKa PACCUUTHIBATH KaK
JUI MaTepHaIbHON TOUKH.

Kamens 6pomen Beepx mox yraom 60° k mosepxnoctu 3emmu. Kunerndeckas sHeprus
KaMHS B HayajdbHbld MOMeHT paBHa 20 /. Onpenenutb KUHETUYECKYIO U
NOTCHIMAIbHYI0 JHEPruM KaMHS B  HAWBBICHIEM TOYKE €ro  TPAaeKTOPHHU.
ConpoTuBieHreM BO3lyXa IpeHeopeyb.

XOoKKelHas 1maida CKOJIB3UT 5 M, €ClId IPH OpPOCKe el coO0IIaroT Ha4albHYI0 CKOPOCTh
2 m/c. Kako#i myTh OHa MPOCKOJIB3UT, €CIIH €l COOOIINUTh HAYalIbHYIO0 CKOPOCTh 4 M/C?
Tonxkuit crepxkenb quHOU 50 cm 1 maccoit 400 2 BpamiaeTcst ¢ yriioBbIM YCKOPEHHEM 3
¢ BOKpYT OCH, POXOJAIIEH yepe3 cepeliHy CTepKHs MepleHUKYIIPHO K ero JUIUHE.
OrnpenenuTts Bpalarmui MOMEHT.

Haiitn paboty moabema rpys3a MO HAKJIOHHOM IJIOCKOCTH, ecnu macca rpys3a 100k,
JUIMHA HAKJIOHHOM IockocTu 2 M, yron HakioHa 30°, kosdduuuent tpenus 0.1 u rpys
IBUXKETCS ¢ yckopeHuem 1 m/c2.

Ban maccoii 100 k2 u paguycom 5 cm Bpamancs, genas 8 o6/c. K nunuuapuyeckoit
MOBEPXHOCTU BaJla MpUXKaJIW TOPMO3HYI0 Kosoaky c¢ cuioi 40 H um uepe3 10 ¢ Ban
octa”oBwiIcs. Onpenenuts KO3GHOUIHEHT TPEHUSI.

Kunernyeckast »Heprusi BpallalomIerocsi TBEpAOTo Tena. J[mMHa TOHKOro mpsSMOTro
crepxkHs 60 cm, a macca 100 . OnpenenuTb MOMEHT MHEPLUU CTEPKHS OTHOCUTEIBHO
OCH, TIEPIICHIUKYJISIPHON K €ro JUIMHE U MPOXOIAIIeH Yepe3 TOUKY CTep)KHS, YAaICHHYIO
Ha 20 cm OT OJHOTO U3 €ro KOHIOB.

[Ipenmnonoxum, 4T0 Mbl MOKEM H3MEPUTH UIMHY CTepHS ¢ ToyHOCThio 0,1mMkM. Ilpu
KaKOl OTHOCHUTENBHOM CKOPOCTH JBYX MHEpPIHUAIBHBIX CUCTEM OTCYETa MOXKHO OBLIO OBl
OOHapyXUTh PEIATUBUCTCKOE COKpallleHWe JJIMHBI CTEp)KHS, COOCTBEHHas JIMHA
KOTOpOro pasHa 1 m?

B naGopaTopHo#l cucTeMe OTcueTa MU-ME30H ¢ MOMEHTA POKICHUS JO MOMEHTA pacraja
nposieren paccrosHue 75 M. Ckopocte mnu-me3oHa paBHa 0,995 c. Onpenenuth
coOCTBEHHOE BpeMs >KU3HHM NHU-Mme30Ha. [lonHas sHeprus tena Bozpocna Ha 1 JDxk. Kak
IIPY 3TOM U3MEHMTCS Macca Tena?

Paznen 2 .JnexkTpomMarueTusm.

Onexktpuueckuit 3apsa. BzaumopeiictBue 3apsnoB. 3akoH Kynona. 3akoH coxpaHeHUs
AIIEKTPUYECKOTO 3aps/ia.

Onektpruueckoe noisie. Hanmpsk€HHOCTB 3JIEKTpUYECKOro nmosist U noreHuuan. [IpuHomn
CYIIEPIIO3UIIMU TTOJEN.

PabGora cun nanekTpocTaTMyeckoro MOJsS MpH NepeMerieHuu 3apsnaa. Lupkynanus
BEKTOpPAa HANPSDKEHHOCTH AJIEKTPOCTAaTUYECKOro mousl. IloTeHnmanbHBIA — XapakTep
JIEKTPOCTATUYECKOTO MOJIS.

IloTok BekTOpa HANMpPsLKEHHOCTH BJEKTpocTaTHueckoro mnousd. Teopema I'aycca mns
JIEKTPOCTATUYECKOIO TI0JISI B BaKyyMe.
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34.

35.
36.

37.

38.

39.
40.

41.
42.

43.

44,
45.

46.

47.

48.

49.

50.

51.

52.

53.
54.

[Ipumenenne TteopeMbl [‘aycca K pacd€Ty SIEKTPUYECKHX TMOJEH 3apsHKEHHBIX
TUIOCKOCTH, IUIMH/PA, cepsl, mapa.

[TpoBOTHKKY B 3IEKTpUYECKOM moJie. [losie BHYTpH M y TOBEPXHOCTH MTPOBOTHUKA.
DHeprusi CUCTEMbl HEMOJBIXKHBIX 3apsI0B. DHEPIHsl 3apsHKEHHOTO IPOBOJHUKA WU
KOHJIeHCaTopa. OJHepruss U OOBEMHAS IUIOTHOCTh DJHEPTHUU DJEKTPUYCCKOTO TOJIS.
DHeprus NoJSIPU30BaHHOTO JAUAJICKTPUKA.

Onektpuyeckuit Tok. Cuwina Toka. IlnoTHocTh TOKa. VYcnoBUS —CyIIECTBOBAHUSA
IMOCTOSHHOTO TOKA.

O600mEnnebIil 3akon OMa B HHTETpaibHOM (opMe. PasHOCTh MOTEHIIMATIOB, HANIPSKCHHUE,
OJ1C. 3akon Ixoyns — Jlenna.

MaruutHoe none. MHAyKIMs: MarHUTHOTO 1oJisl. 3akoH Aminepa.

3akon buo — Camapa — Jlamutaca u ero mpuMEHEHHE K Pacu€Ty MAarHUTHOTO IO
PSIMOJIMHEHHOTO MPOBOIHUKA C TOKOM.

MarsuTtHO€ 10J1€ KpyroBoro Toka. MarauTHbeIii MOMEHT BUTKA C TOKOM.

BuxpeBoii xapakTep MarHMTHOTO MOJS. 3aKOH IOJHOTO TOKa (LMPKYJISAIUS BEKTOpa
MarHUTHON UHIYKIUH).

JleiicTBue MAarHUTHOrO MOJs Ha JBWKyumiics 3apsa. Cuna Jlopenna. JIBumxeHue
3apsKEHHBIX YaCTHUIl B MATHUTHOM IIOJIE.

MaruuTHsbIi noTok. Teopema ['aycca 1 MarHUTHOIO IOJIA.

SIBneHue 3IIEKTPOMArHUTHOW HMHAYKUMHU. 3akoH Papajes (3aKOH 3IIEKTPOMAarHUTHOM
uHaykuun). 3akoH Jlenma. fIBneHme camMoOWHAYKIMH. MHIyKTUBHOCTb. 3aKoH
CaMOUHIYKIHUH.

DHEprusi CHCTEMbI MPOBOJHUKOB ¢ TOKOM. OOBEMHAS IJIOTHOCTh PHEPTUA MArHHUTHOTO
ITOJIAL.

3aKOH MOJIHOTO TOKa JJII MarHUTHOTO MOJis B BellecTBe. HanmpsykEHHOCTh MarHUTHOIO
ITOJIAL.

YpaBaenust Makcpeiia st 3eKTPOMAarHUTHOTO TI0JIs. TOK CMENEHHUS.

3agauu Kk paszgeny 2

JIBa onMHAKOBBIX TOYEUHBIX 3apsaa mno -2 MK Haxonstces B Toukax (0; O) u (2; 0)
NpsIMOYTroibHOM cucteMmbl koopauHaT (X; V), rome X, VY 3amaHel B MeTpax.
OnpenenuTs NPOEKIUIO Ha OCh 0X BEKTOPa HANPSKEHHOCTH Mmoiist B Touke (1; 1).

Kakoli myTh 1O CHUIJIOBOW JHMHHHU 10 TOJHOW OCTAHOBKH MPOXOJMUT a-yacTHIla B
OJTHOPOJHOM TOPMO3SIIEM Mmojie ¢ HampsbkeHHOCThIo 2000 kB/M, ecin HadanbHast
ckopocTb ee 20000 km/c? Macca yacTuibl 6,4 1027 «r, 3apsg 3,27 10 19 Ko

CBs3b MEXIy HANPsDKEHHOCTBIO MMONS M MOTeHUuanoM. ['paduyeckoe nzodpaxeHue
AIIEKTPUYECKOTO TMOJISI € TIOMOIIbIO CHJIOBBIX JIMHUW ¥ 3KBUIOTEHLUUAIbHBIX
noBepxHocTed. OnpenenuTe pa3HOCTh MOTEHIIMANOB Mex 1y Toukamu (-1, 0,0) u (1,0,0),
€CJIM HalPsLKEHHOCTD 3JiekTpuueckoro noist E=2i+4j+3k.

TOHKHMIT CTEp)KE€Hb COTHYT B IOJNYyKOJbLHO. CTepKeHb 3apskeH C JIMHEHMHOMU
motHocThio 100 HK/M. Kakyro paGoTy Hasio coBepIInTh, YTOOBI IepeHecTu 3apsan 1
HK u3 nenTpa konbiia B 0€CKOHEYHOCTh

BrruucauTs 351eKTpuueckuii MOMEHT umods, eciu ero 3apan 10 uKu, muedo 0,5¢m.

beckoHedHas IIOCKOCTh HECET 3apsill, PABHOMEPHO PACHpPENEIICHHBIN C TOBEPXHOCTHOMN
mnotHocThi0 1 MKKi/mM?. Ha HEKOTOPOM paccTOSHHMM OT ILUIOCKOCTH MapajllelbHO eif
pacronoxeH Kpyr paauycoM 10 cM. BpUHCINTE TOTOK BEKTOpa HAMNPSHKEHHOCTH
ANEKTPUUECKOTO I0JISL YEPE3 ITOT KPYT.

35



55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65

69.

70.
71.

72.

Ha otpe3ke TOHKOro mpsMoro mpoBOJHMUKA PABHOMEPHO PACHPEACIICH 3apsi/i C TUHEUHOU
mwiotHoCThIO 7 = 10710 Ki/cm. BBIMHCANTD TOTEHIHAN, CO3AaBAEMBIH THM 3apsoM B
TOUYKE, PACIOJIOKEHHOW Ha OCH IMPOBOJAHHKA M YAAJCHHOW OT ONMXKalllero KoHIa
OTpe3Ka Ha pacCTOsTHUE, paBHOE JUIMHE ATOI'0 OTpPE3Ka.

Onpenenuthy TUIOTHOCTh TOKa B JKEJIE3HOM MPOBOAHHMKE IHMHONW 10M, ecnu mpoBoj
HaXOAMTCs 110 HanpsbkeHneM 6 B. Y nenbHoe conpoTtusieHue xene3a 98 HOM M.

Toxk B nenu 6artapeu, 9J1C xoropoii 30 B, paBen 3 A. Hanpsbkenue Ha 3a)xuMax Oatapen
18 B. Haligure conmpoTHBJIEHHE BHEIIHEW YacTW 1€MW U BHYTPEHHEE COINPOTUBIICHUE
Oarapeu.

[IpoBomauk mymuOU [ = 20 cm ¢ mMaccod m = 2 2, TOJBEIICHHBIA TOPHU30HTAILHO Ha
TOHKHUX IPOBOJIOYKAX, HAXOJUTCS B OJHOPOJHOM MAarHUTHOM IIOJI€, CHUJIOBBIC JIMHUU
KOTOPOr'0 HAmpaBJICHbl BEPTUKAIBHO BBepX. [Ipu mpoxokaeHuu mo NMpOBOJHHMKY TOKa
cunont I = 0,3 4 OH OTKIOHWICS TakK, YTO IMPOBOJOYKH OOpazoBanu yroa a =17° ¢
BEepTUKAJIBbIO. HallTH MHAYKIMIO MarHUTHOTO T10JIA.

beckoHe4yHO MJIMHHBIN TPOBOJ 00pa3yeT KpyroBod BUTOK, KacaTeiabHbIl K mposoxay. Ilo
npoBony uaer Tok cwiol [ = 5 A. Hailtu paauyc BUTKA, €CIIM HaNpPsHKEHHOCTb
MarHUTHOTO TOJIA B IIeHnpe BuTKa H =41 A/m.

Kakoii Bpamarouuii MOMEHT ACHCTBYeT Ha paMKy C TOKOM cwiod I = 2 A npu
IIOMEILEHUHU €€ B OJJHOPOJIHOE MarHUTHOE moJjie ¢ uHaykuuet B = 0,2 7z, ecnu paMmka
coznepxut N = 30 BuTkoB mwiomansio S = 10 cy’, a miockocTs pamMky 06pasyer yroia 3=
60° ¢ mTuHUAMH 11071 ?

BrraucnanTe MUPKYyJISIUI0 BEKTOpa WHIAYKIMU BIOJIb KOHTYpA, OXBATHIBAIOIIETO TOKH
=5 A, =75 A, tekymue B OJHOM HampaBieHuu, U ToK [3=10 A, Texkyumii B
MIPOTUBOIIOJI0KHOM HaIlpaBJICHUH.

3apsKEHHAs YaCTHIIA IBUYKETCSI B MATHUTHOM I10JIE IO OKPY>KHOCTH CO CKOPOCTBhIO U = 1
Mwm/c. Nanykuus Mmarautaoro nons B = 0,3 T, panuyc okpyxxHoctd R = 4 cm. Haiitn
3apsl YacTULbl, €CIM €€ KUHeTHuecKas 3Heprus W= 12 xaB.

3apsKeHHas 4acTULA IBUJKETCS. B MATHUTHOM T10JI€ 110 OKPYKHOCTH CO CKOPOCTBIO U = 1
Mwm/c. Uanykuus MarautHoro noinst B = 0,3 T, paguyc okpykHoct R = 4 cm. Haiitu
3aps/l 4YacTHLbl, €CIM €€ KMHeTHudecKass »Heprust W= 12 kaB.

Pa3znea 3. Kosie0anus u BosiHbI. BostHOBasi onTuka.

N neanbHbIil rapMOHUYECKHN OCIIMILISATOP. Y PaBHEHUE UICATTBHOTO OCIUJLISITOPA U €T0
pemieHue. AMIUTUTY 1A, yacToTa U ¢aza konedanus. KommnekcHas ¢popma mpeacTaBieHus
TapMOHHMYECKHUX KOJIeOaHUH.

. BexTopHOE onmcanue ciaoxeHus KoiebaHui.
66.
67.
68.

[Ipumeps! konedaTeabHBIX IBUKEHUHN pPa3IUnYHON (GU3NYECKON MPUPOBI.

DHeprus KonebaHuit

CBo0OOHBIE 3aTyXarolIKe KOJIeOaHHs OCHUIIIATOPA C MOTepIMU. BbIHYy K IeHHbIE
KoJIeOaHusl.

Bonubel. O6pa3zoBanne u pacmpocTpaHeHue BOJH. [IpoosbHBIE W TIOTIEpEYHBIE BOJHEI.
@®pOHT BOJHBI, BOJIHOBAas MOBEPXHOCTh. JlJIMHA BOJHBI U CKOPOCTb PACIPOCTPAHEHMS
BOJIH.

VYpaBHeHUs MJIOCKOM U cepuueckoil Gerymux BoyiH. BoiaHoBoe ymncio.

CBolicTBa 3JIEKTPOMarHUTHEIX BOJH. CKOPOCTH pPacnpOCTpaHEHUs 3JIEKTPOMArHUTHBIX
BOJIH. MI3myueHune 31eKTpOMaraHuTHBIX BOJIH.

DHeprus AIeKTPOMAarHUTHBIX BOJIH. OObEMHAS MIIOTHOCTh SHEPTUH 3JIEKTPOMArHUTHOTO
nons. Bekrop YMoBa — [loliHTHHTa.
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73.

74.

75.

76.

77.
78.
79.

80.

81.

82.

83.

&4.

85.

86.

87.

88.

DOneKTpoMarHuTHasE TIPUPOJa CBETOBBIX BOJH. [IpuOMMKEHHUS TEeOMETPHUYECKOM,
BOJIHOBOW M KBAHTOBOM ONTHKH.

WuTtepdepeniiusi cBETOBBIX BOJH. YCIOBHS AJi1 HAOMIOACHHUS M CHOCOOBI peanu3aluu
(meronx FOnra, 6unpusma @penens) OnTudeckas pa3HOCTh X0Ja. Y CIIOBUSI MAaKCUMYMOB
U MUHUMYMOB uHTepdepeHuuu. Murepdepenuns B ToHKuX IuieHkax. [lojgockl paBHOI
TOJIIMHBI ¥ TIOJIOCHI paBHOrO HakioHA. [Ipumenenme wuHTepdepenimu. udpaxims
ceeta. [Ipunnun [Moiirenca-Openens. dudpakuus Openens u @paynrodepa?

Meton 3o0u @penens. [dudpakums OPpeHens Ha KpyrjoM OTBEPCTHH U JHCKE.
Hudpakuonnas pemierka. [IpuMmenenue ee B kauyectBe crekTpoMerpa. Jucnepcus u
pazpemaromas cuia. [lousarue o romorpaduu.

[Tonapuzanus cBeToBbIX BOJH. Buasl monspuszanuu. Ctenenp nonspusanuu. CrnocoOsl
noJlydeHus noysipusanuu ceera. Ilonspusanus npu orpaxxenuu. 3akoH bprocrepa.
JIBoitHoe myuenpenomiienue. [lonspuzanus ceera npu JBOMHOM JIy4enpeIOMICHUH
[onapuzannonnsie npusmsl. [lonspouasl. 3akon Maitoca.

Pacnpoctpanenne cBera B BemectBe. HopmanbHas W aHOMallbHas JUCHEPCHS.
DNEKTpPOHHAs TEOPUS IUCIEPCUH.

[Tornomenue cBera B BemecTBe. 3akoH byrepa-JlamGepra-bepa. OcobeHHOCTH
IIOTJIOIIECHMS B PA3PEKEHHBIX I'a3aX U CIUIOLIHBIX Cpeax.

Paccesnue cBera BeniectBoM. PaneeBckoe paccesinue. MolieKyJisipHOE paccesHHE.

3apaum k pasgeay 3

Touka coBepiiaeT rapMOHUYECKUE KOJIeOaHUsI, ypaBHEHUE KOTOPBIX UMeEET BUI X = A sin
ot, rae A=5 cM, ®=2 ¢~ ' Haiitu MoMeHT BpeMeHu (OImxaifiiuii k Hayady oTcyeTa), B
KOTOpBIH ToTeHIManbpHas >Heprust Touku /7 =104 JIx, a Bo3pacTaromas cuna F=+5-10"
3 H. Onpenenuts Taxske $pasy KoneOaHuil B 5TOT MOMEHT BPEMEHH.

Touka coBepiaeT rapMOHHYECKUE KOJIeOaHusl. B HEKOTOPbIi MOMEHT BpEeMEHH
CMellleHHE TOYKH X = 5 cM, CKOpocTh ee v = 20 cM/c 1 yckopenue a = -80 cm/c 2. Haiitu
LUKJIMYECKYI0 YaCTOTY M Iepruo]| KosebaHuii, a3y kosebaHuii B paccMaTpuBaeMblii
MOMEHT BPEMEHH U aMIUIUTYAY KoieOaHuil.

JIBa rapMOHHMYECKHX KoJeOaHMs, HANpaBICHHBIX 110 OJHOM TPSAMOM, HMMEIOIINX

OJIMHAKOBBIE AMIUTUTYAbl W MEPUOJbI, CKJIAJBIBAIOTCS B OAHO KoyieOaHME TOH ke
amruTyasl. Haifti pazHocTh (a3 ckiiaabiBaeMbIX KOJIeOaHUH.

OmnpenenuTs CKOPOCTh PaclpoOCTpPaHEHHUs] BOJIH B YNPYrod cpene, eciau pazHocTh (a3
KOJIEOAHUH JIBYX TOYEK CPEIbl, OTCTOSAMMUX ApPyr oT japyra Ha 10 cu, paBaa 60° wu
yacToTa Kojiebanwmii 25 1.

JlaHbl XapaKTEpPUCTUKH JIBYX KOJeOaTeNbHbIX IBIKEHUN MaTepranbHoi Touku: T1=T2=8
¢, A1=A2=5 cm. PazHocTh (a3 mexy 3TuMu Kosebanussmu nu/4. HauanbHast dasa
OJIHOTO M3 HUX paBHA HYJIO. 3alHIIUTE YpaBHEHHE PE3yIbTUPYIOIIEro KoneOaHusl.
[TocTpoliTe BEKTOPHYIO JUarpaMMy CIOKEHHUS.

JlaHbBI XapaKTEPUCTUKH JIBYX KOJeOaTENbHBIX IBUKEHUH MaTepranbHoi Touku: T1=T2=8
¢, A1=A2=5 cM. Pa3nocts a3 mexnay stumu konebanusmu /4. HauanbHas daza
OJTHOTO U3 HUX paBHA HYJII0. 3alUIINTE YpaBHEHHE PE3YIbTUPYIOLIETO KOJIeOaHuUs.
[TocTpoiiTe BEKTOPHYIO TUarpaMMy CII0KEHUS.

Haiitu cMmemeHne OT TONOKEHUST PABHOBECUS TOYKH, OTCTOSIIECA OT HCTOYHUKA

KoJieOaHWil Ha pPacCTOSTHUU 52/1/12, Uit MoMeHTa t=7/6. Ammutyna KoiieOaHUs
A=0.05 m.
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89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

IInockast 37€eKTpOMarHuTHas BOJIHA PACIIPOCTPAHSETCA B BaKyyMe. AMILIUTY 1A
HaNpsHKEHHOCTH JICKTPUUECKOTO 1Mo BONHBI £, = 50 mB/m. Halitu amumaty iy
HaIPSKEHHOCTU MarHUTHOI'O IOJIS.

B oaHopoaHOi wW30TpomHOM cpene ¢ £ = 3 m g =1 pacnpocTpaHsieTcs IIOCKas
AJIEKTPOMArHUTHAS BOJHA. AMIUIUTY/1a HAMIPSKEHHOCTH 3JIEKTPUUYECKOTO TOJIsI BOJIHBI
= 10 B/m. Halitu amMIumaTyy HanmpspKEHHOCTH MAarHMTHOTO TOJIA B (ha30BYHO CKOPOCTH
BOJIHBI

B omnbiTe lOHra Ha nytu onHOrO U3 UHTepdEpPUPYIOLUMX Jydel moMelanach
NEPIEHIUKYIISIPHO 3TOMY JIydy TOHKasl CTEKJISIHHAs IUIACTUHKA C [T0KA3aTeleM TOMIICHHUS
n = 1,5, BCIEeACTBUE 4YEro LEHTpalbHas CBETJAs I0JOCa CMEIAIach B IOJOKEHHUE,
NEepBOHAYAJILHO 3aHUMAEMOE IISITOM CBETJION MOJIOCOH (HE cunTas EeHTpaIbHOM). JlmuHa
BOJIHBI majatomiero ceera A = 0,5 uxm. Onpenenuts TOMMUHY d MIACTUHKH.

Ha ToscTyto CTEKIIHHYIO IJIACTUHKY HAHECEH TOHKUM CIIOM MPO3PAavyHOIo BELIECTBA C
nokasareneMm npenomieHus n = 1.3. IlnactuHka ocBelleHa NapauIEIbHBIM ITyYKOM
MOHOXpPOMAaTHUYECKOTO CBeTa C JIMHON BONHBI A = 640 Hu, mafaoluM Ha TIIACTHHKY
HOpMaibHO. Kakyl0o MHUHUMaiIbHYIO TONIUUHY dmin JOJDKEH HMETh CJIOH, YTOOBI
OTPa)KEHHBIN IyYOK UMEJl HAMMEHBIYIO IPKOCTh?

upuna wuHTEpPEpEeHIIMOHHON TOJOCE.. Ha MBUIBHYIO IUIGHKY C TIOKa3areieM
npesnoMieHus n = 1.3, Haxonsuyrocs B BO3AyXe, MaJaeT HOPMAJIbHO IY4YOK Jydeu
Oenoro cpera. [Ipu KakoW HaWMEHBIIEH TONIIMHE dmin TUICHKH OTPA)KEHHBIA CBET C
JUIMHON BONMHBI A = 0,55 mMKM OKaXeTCS MaKCUMAIBHO YCHJICHHBIM B PE3yJIbTaTe
uHTepdepeHun’?

Ha mmadparmy c kpyrieiM oTBepcTHeM auamerpoM d = 4 mm TajaeT HOPMAIbHO
napaulebHbIA MyYOK JIy4eii MOHOXPOMATHYECKOT0 CBETa C JUIMHON BONHBI A=0,5mKm.
Touka HaOMIONEHUS HAXOJUTCS HA OCH OTBEPCTHS HAa paccTossHUUM b = 1 m OT Hero.
Cxonpko 30H k @penens ykiaabpiBaeTcs B oTBepcTun? TemMHOE WM CBETNIee MATHO
MOJTYYUTCS B IICHTpEe NU(DPaKIMOHHONW KapTHHBI, €CJIM B MECTE HAOIOJCHUI TOMECTHTD
SKpaH?

Ha nu¢pakunoHHyI0 penieTky najaeT HOpMaJIbHO MOHOXPOMATHYECKUN CBET C JJIMHOMN
BOJIHBI A =410 nm. Yron A@ Mexny HarpaBleHUsIMHA Ha MAaKCUMyMbI IEPBOTO U BTOPOTO
nopsiAikoB  paBeH 2°21'. OmnpenenuTs 4YWCIO 7 IITPUXOB HA EIUHUILY JUTMHBI
JU(PPaKIMOHHOM PELIETKH.

Ha nudpakunonnyto pemierky, coaepxaityto n = 400 mrpuxos Ha | mm, nagaer
HOpPMaJIbHO MOHOXPOMAaTUYECKUN CBET C JUIMHOM BOJHBI A = 0,6 mxm. HaliTi obee
yucao N audpakimoHHBIX MAaKCUMYMOB, KOTOPbIE JIaeT 3Ta pemerka. OnpeaeauTs yroi
@ IUdpaklnu, COOTBETCTBYIOIINN MOCIETHEMY MAaKCUMYyMY.

Kaxoii Haumenb1Iel pa3peratonieil cunoi R omkHa 001a1aTh AUPPAKIIMOHHAS
pelieTka, YToObl C €€ MOMOIIBI0 MOXKHO ObUIO pa3pelIuTh IBE CIEKTPAIbHbIEC TUHUH
KaJIis ¢ JTHHaMU BOJH A; = 578 um u A2 = 580 nm? Kakoe HauMmeHnbliee ynucio N
HITPUXOB JJOJKHA UMETh 3Ta PelleTKa, 4YTOObI pa3pelieHne ObljI0 BOZMOKHO B CIIEKTpPE
BTOPOTO Mopsiaka?

Crenens noasipu3anvy P 4aCTUYHO MOJISIPU30BAaHHOTO cBeTa cocrasiseT 0,75.
Onpenennuts OTHOIIEHNE MAKCUMAJIbHON HHTEHCUBHOCTH [pqx CBETA, IIPOITYCKAEMOTO
AQHAJIN3aTOPOM, K MUHUMAJIBHOU .

Yron a Mexay IIOCKOCTSIMU NPOITYCKaHus oJisipu3aTopoB paBeH 50°. EcrecTBeHHBII
CBET, IPOXO/ISI Uepe3 TaKyIlo CUCTeMy, ociadmsiercs B n = 8 pas. [Ipenebperas morepeit
CBETa MPU OTPAKEHUHU, ONPEAETUTH KOI(PPHUIIMEHT &k OTJIOIEHHSI CBETa B MOJIIPOUIAX.
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100. VYron bprocTepa &z npu nmaiecHUM CBETa U3 BO3lyXa Ha KPUCTAIIT KAMEHHOW COJTU
paBeH 57°. OnpenennuTs CKOPOCTh CBETA U B 3TOM KpUCTAJLIE.

101. KoadduimenT nornomeHus HEKOTOPOro BELIECTBA JIJIsI MOHOXPOMATHYECKOTO
cBeTa onpeieNieHHOM uHbl BonHbl o = 0,1 ¢y . Onpenenuts ToMHy X BEIIECTBa,
KOTOpas HeoOXxoauMa Juts ociabiaeHus cBeTa B k = 2 pasa. Ilotepu Ha oTpakeHHe cBeTa
HE YYUTHIBATb.

Paznen 4 .TepmoagunaMuka U MoJIEKYJsIpHAs (PU3UKa

102. N3oxopuueckuit, U300apruuecKuii, U30TEPMUUECKUH, aradaTHYECKH MPOIECChI
B UIeaNbHBIX Ta3ax. [Ipeobpa3oBanue TEIUIOTH B MEXaHUYECKYIO PaboTy.

103. BryTtpeHHss 3Heprus Tena. BHyTpeHHss S3Heprus UAcaIbHOIO rasa.
TemnoemkocTb. TemioeMKocTb TBEpAbIX Te. 3aKkoH /rononra u Iltu.

104. OO6parumbie W HeoOpaTtumble Tpolecchl. llepBoe Hauano TEepPMOAMHAMUKH.
TermmoeMkocTs. YpaBHenue Maiiepa.

105. TepMoguHamuyeckoe  paBHOBecMe W Temmeparypa. HyneBoe  Hawano
TEPMOJMHAMUKU. DMIMPUYECKAs TeMIlepaTypHas mKaia. KBazucrarnueckue mpoueccsl.
YPaBHeHI/Ie COCTOsIHMA B TCPMOJAUHAMUKE.

106. OO6patumbie 1 HeoOpaTuMbIe Mpoliecchl. Bropoe Havano TepmoanHaMuku. L{uki
Kapno. DHTpomnus.

107. JaBnenue raza ¢ Touku 3peHuss MKT. CBsA3b TEIIOEMKOCTH € YUCIOM CTENEHEU
CBO0OO/IBI MOJIEKYJI Ta3a.

108. Makpo- u  mukpococtosiHus. CTaTUCTHMUECKMI BeC U BEPOATHOCTH
MakpococTossHMs. Da30BOE MPOCTPAHCTBO.

109. Pacnpenenenne MakcBemia MoJeKynl ujaeanbHoro rasza. Hambonee BeposiTHas,

CpemHsii W CpeJHEKBAJApaTU4YHAs CKOPOCTH. OKCIEPUMEHTaIbHOE OO0OCHOBaHUWE
pacnpenenenus Makcsesia.

110. Pacnpenenenue bonbiimana u 6apomerpudeckas hopmyra.

111. Yucno CTONKHOBEHUH U JUIMHA CBOOOJHOTO mpobera MOJeKyl MIealbHOTO Tasa.
OMmnupuyueckue ypaBHeHus mepeHoca: ®Puka, DPypre u Hprorona. Pemakcamus
COCTOSIHUIO paBHOBecus. CpeqHee YKiClIo CTOJIKHOBEHUH

3anaum k pasneay 4

112. Omun rpamMMm remuss Obim Harper Ha 100°C mpu THOCTOSHHOM JIaBJICHUHU.
Onpenenuth KOJMYECTBO TEIJIOTHI, IE€pelaHHOEe ra3zy, paboTy pacIIUpeHHus H
IIpUpalleHUE BHYTPEHHEN SHEPTUH rasa.

113. VYriekucnelii ra3 pacmMpsaeTcs Npy NOCTOSTHHOM JAaBiieHnu. OnpenenuTs padoTy
pacIIupeHus, eciu razy nepeaano 4,2-10° /o TenmnoTsL.

114. I"a3, 3auuMaBmmii o6wem 11 7 mox naBnenueM 10° I1a 6b1n M306apHUecKy HarpeT
ot 20°C 10 100°C. Onpenenuts paboTy paciIupeHus.

115. B 6annone emkocTeio 24 1 HaxoauTcst Bogopon nipu Ttemmeparype 15°C. Tlocme
TOrO KaK 4acTh BOJOPOJA H3PACX0I0BaJIH, JaBIEeHUE B 6ajloHe HOHU3MIOCH Ha 4-10°Ta.
Kakoe koianuecTBo BoJOpoa ObII0 H3PACX0A0BAaHO?

116. Halitn u3mMeHeHHe SHTpOMHUM MPH H300apUUECKOM pacIIUpeHUH 4 2 a3oTa OT
o0béMa 5 71 10 00BEMa 9 .
117. Omnpenenuth TeMmeparypy ra3za, €CId CpeIHssl KUHETHYeCKas JHeprus

MOCTYHATeILHOTO JABMKEHHUs ero Monekya 1,6-107" .
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118. Kaxkas monst Mosnexkysn kuciaopoaa o0J1ajaeT CKOPOCTIMHU, JISKAIIUMHI B HHTEpBAJIe

ot 910 10 911 m/cex, ecnu Temneparypa raza 400°K?

119. B kabune Beprosiera GapomeTp mokassiBaeT 675 mm pm.cm. Ha kakod BbICOTE

10.

11.

12.

13.

JICTUT BEPTOJICT, €CJIM HA B3JIETHOW IUIOMAAKe Oapomerp mokaszwiBan 750 mm pm. cm.?
Temneparypy Bo3ayxa cUUTaTh HEM3MEHHOU U paBHOM 17°C.

Bonpocsl 11 npoBeeHns 3a4eTa
KBanToBbBIE CBOMCTBA M3JTyUEHUS

Kakoe n3nmydenue Ha3pIBalOT TEIJIOBBIM? B ueM ero ocoOeHHOCTH? [Harite
orpezieNieHUs] YHEPreTUUECKON CBETUMOCTH U JTyYEHCITyCKAaTeIbHOW CIOCOOHOCTH.

AOGcomoTHO YepHoe Tenno uMeer temmneparypy 7; = 3 kK. Ilpu ocThiBaHMM Tena IIuHA
BOJIHBI A, ~ COOTBETCTBYIOIIAs ~ MAaKCUMAJIbHOW  CHEKTPAIBHOH  TUIOTHOCTH
DHEPreTHYECKON CBETHMOCTH (7'r)max, U3MEHHIACh Ha Al = 8§ mxm. Onpenenuthb
Temneparypy 12, 10 KOTOPOM T€I0 0XJIaIUII0Ch.

Coopmynupyiite 3akon Kupxroda mis TemaoBoro usinydeHus. UTo Takoe aOCOIIOTHO
yepHoe Tteno? Chopmymupyiite 3akoH Credana-bonpiimana.

Kakyio momuocTs N HaJ0 MOABOJUTH K 3aUEPHEHHOMY METAJUIMYECKOMY MIAPHUKY
paauycoM R = 2 cm, 4TOOBI MOjepKUBaTh ero Temmneparypy Ha 7 = 27° C Bbuue
TeMIIepaTyphl OKpy Kalollel cpeibl, kKoTtopyio cuutath pasHoit 20° C. Cuurath, uTO
TEIUI0 TEPSAETCS TOJIbKO BCIIECACTBUE U3IIYUECHHUS.

Hapucyiite pacnpeneneHue IJIyderCITyCKaTeIbHONH CIIOCOOHOCTH aOCONIOTHO YEPHOTO
TeJa 1O JuinHaMm BOJH. Kak OHO u3MeHsieTcs ¢ U3MEHeHueM Temieparypsl? B dem
cocrosuta runore3a [Tnanka? Uto Takoe «ynbTpaduoneroBas karactpoda?

MakcumanbHass —CHEKTpalbHas IUIOTHOCTh OHEPreTUYECKON CBETUMOCTH  (7Ar)max
abCcomOTHO uepHOro Tena pasHa 4,16-10'" (Bm/m?)/m. Ha xakyto IMHY BOJNHBI A, OHa
MPUXOAUTCS?

Kakue siBneHus MOATBEPXKIAIOT KOPIYCKYJIApHYIO nmpupoay cBera? Uro Ttakoe (orton?
YeMy paBHBI €r0 SHEPIUs, Macca, HMITYJIbC?

®oton ¢ sHeprueit € = 0,25 M»dB paccesuics Ha TEpBOHAYAJIBHO TMOKOUBIIEMCS
CBOOOJTHOM 3JIEKTpOHE. DHeprus paccesstHHoro gorona &' = 0,2 MsB. Onpeaenuts yroi
0 paccestHusl pOTOHA.

Kaxkue 3axonsl poTodddexra HENMb3sT 00BICHUTH BOJTHOBBIMH MPEJICTABICHUSIMHA O CBETE
u nouemy? Hamumwure ypaBHeHue DiiHImITeHHA n1s dortodddexra UTo Takoe KpacHas
rparuna ¢gororpdexra? Ot uvero ona 3aBucur? Kak sKcriepuMeHTaIbHO OMPENETUTH
MaKCHUMaJIbHYIO CKOPOCTh (hOTOINEKTpOHA?

Omnpenenuts, 10 KaKoro noreHimana U 3apaauTcst yeTUHEHHBINH cepeOpsHbIN MIapuK Mpu
00JTy4eHHH €T0 YIbTPadrOoJIETOBBIM CBETOM JJIMHOW BOJHBI A = 208 HMm.

Yro takoe Komnron — 3¢pdext? [louemy npu KOMITOHOBCKOM PACCESHUU YMEHBIIAETCS
SHEPrusl paccesHHOro (oToHa? YBeIMUYMBAETCS WIM YMEHbIIAETCs JJIMHA BOJHBI CBETa
npu paccesHuu B Komnron-adpdexre? Uemy paBHO M3MeHeHUe MIMHBI BOJIHBI? KakoBo
MaKCHMaJlbHOE W3MEHEHHE JJIMHBl BOJHBI IIPU KOMIITOHOBCKOM pacCEesHMM Ha
CBOOOJTHBIX AJIEKTPOHAX?

B pesynbrare sdgdexra Komnrona ¢oron c sueprueit ¢ = 1,02 M>B paccesics Ha
CBOOOJHOM 3JIEKTpOHE Ha yroua € = [50°. Onpenenuts 3HEPTUIo0 &' paccessHHOro ¢GoToHa
¥ KUHETUYECKYIO SHEepruto 7 3JIeKTPOHA OTJauu.

B gem coctosiia runoresa ae-bpoiina? Kakue onmbITel TOATBEPKIAIOT ATy TUIIOTE3Y?
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

Kunernueckas sHeprus snekrpoHa pasHa 0,51 M»sB. KakoBa B 3ToM ciyudae JjauHa
BOJIHBI Jie bpoiinsg anexkrpona?

3anumuTe COOTHOIIEHUs HeompenenéHHoctn ['eizenOepra? Iloyemy moHsITHE
TPACKTOPUHU B KBAHTOBOW MEXaHUKE TEPSET CMBICI?

DONEeKTPOH HAXOIUTCS Ha METAUIMUECKON mbulIMHKE ¢ auamerpom D. OueHuts
HETOYHOCTh AV, ¢ KOTOPOIl MOXKET OBITH ONpeiesieHa CKOPOCTh IEKTPOHA.

B dyem cocrout Qusnyueckuii cMbICT BOJHOBOM (yHKmuM. Hamummre BpemeHHOE

2
ypaBHenue lllpénunrepa. Moxer au ‘\|I ‘ PUHUMATh 3HAYCHUS, OOJIBIIINE SUHUIIBI?

CoOcTBeHHass (QyHKLUS, ONMUCHIBAIOLIAs] COCTOSHUE YAaCTHIBI B MOTCHUUAIBHOM SILIHUKE,
umeer BUI Yn(X)=C sin(nn/l)x. Hcnonw3ys ycinoBHe HOPMHUPOBKH, ONPEAETHTH
nocrosiuuyio C.

Hanummre cranpapTHble yciIOBUs Ul BOJIHOBOM (QyHkumu. Hanummure crannonapHoe
ypaBuenue Hlpénunrepa. Hamummure ycioBrue HOPMUPOBKH JJIsl BOJTHOBOW (DYHKIINU?

YacTuma B 6€CKOHEYHO TIIyOOKOM TOTEHIIMAIBHOM SIIIMKE HAXOIUTCS B BO30OYKICHHOM
coctostHMH n=3. KakoBa BepOsITHOCTh HAXOKICHHS YaCTUIIBI B CPETHEH TPETH SAITUKA.

3HeKTpOH HaXOJUTCA B OECKOHEYHO FJIY6OKOM MMPpAMOYTOJIbHOM MMOTCHUHWAJIBLHOM SIIHUKE
mmpunoi 1. Hanmcate ypaBuenue Illpeaunrepa u ero perieHne B TPUTOHOMETPUIESCKOM
dopme st obmactu 0<x<l.

Hanumure ypaBuenue Illpénunrepa mmg snekTpoHa ¢ 3Heprued FE, NBHXKYILIErocs B
MOJIOXKUTEIFHOM HampaBlieHHH ocu X Jutst oonacreid 1 m 27

uA

U(x) I

1. X

Hanumure pemenus ypasuenus Llpenunrepa mid noTeHOUanbHOU CTyneHd. YTo Takoe
kod(p¢uuueHT orpaxkeHus? Kak OH BbIpakaeTcsi 4Yepe3 aMIUIMTYAbl MaJaroleil u
OTpaKEHHOM BOJIH?

Hanummre ypaBuenue Illpénunrepa mis cBOOOAHOTO DIEKTPOHA, JBIKYIIETOCS B
MOJIOKUTEIBHOM HAMpPAaBIEHUH OCH X €O CKopocThio V. Haligure peuieHue 3Toro
ypaBHEHUS.

Kakne KBaHTOBBIE UYMCIIa OIPENEISIIOT COCTOSIHUS DIIEKTpOHAa B arome Bomopona? Uro
Takoe BBIPOXKACHHbIE cocTOosiHUA? Kak ompenenuTs cTeNneHb BBIPOKICHHS COCTOSHUMN
AJIEKTpOHA B aToMme Bojopoaa? B uem cocrosar mpaBuia otd6opa? C KakuM 3aKOHOM
COXpaHEHHUS OHM CBSI3aHBI?

OHpeI[eJ'II/ITe CTCIICHBb BBIPOKACHHUSA YPOBHSA SHCPTHUHU C n=3 B aToMe BOOOpOaA.

B 4yeM cocTOUT MPUHIMIT TOXKAECTBEHHOCTH (Hepa3zmuuuMocTH) yactuil. Chopmynupyiite
npunuun [laynu. Kak oOBSCHUTH MEpHOIUMYECKYIO MOBTOPSEMOCTh CBOMCTB aTOMOB?
[ToyueMy BO3HMKAIOT «HAPYIICHUS» B MOPSAKE 3aCTPOMKH 3JIEKTPOHHBIX 000104€eK?

Ucnons3ys npuramun [Taynm, ykasaTs, Kakoe MAaKCHMAaIbHOE YHCIIO AJIEKTPOHOB B aTOME
MOTYT UMETh OJIMHAKOBBIMH CIIEAYIONINE KBaHTOBBIE uncia: 1)n, I, m, ms, 2) n, I, m.

O0bscaure cxempl L-S wu J-J CBI3M TpU  CJIOXKEHUH  CIOUHOBBIX U
OpOUTaTHFHBIX MOMEHTOB.
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32.

30. DneKTpoH B aToOME€ BOJOPOJA HAXOIHUTCS B P-COCTOSHHHU. OmpenenuTe BO3MOXKHBIE
3HAUEHUs KBAHTOBOTO YHUCIIA | U BO3MOXHBIC 3HAUEHHUs IMOJTHOTO MOMEHTa HUMITYJIbCa
anekTpoHa. [locTpoiiTe COOTBETCTBYIONIME BEKTOPHBIE AUarpamMMbl. UTo Takoe cniuH? B
4eM IPOSIBIISETCS CIUH-OPOUTAIBHOE B3aUMO/IeicTBUE?

31. Kak cBs3aHbl MOMEHT UMITYJIbCA U MarHUTHBIM MOMEHT atoma? OOBSCHUTE, TOYEeMY
MarHUTHbII MOMEHT M MOMEHT HMMITyJibca HeKoJuIMHeapHbl? OmnpenenuTs MarHUTHBIN
MOMEHT aToMa B cocTosinuu 'D. OTBeT BhIpa3HTh B MarHeToHax bopa.

Onummre MOJeNb 3JIEKTPOHHOTO ra3a HOPMalibHbIX MeTauioB. [loyemy oHa MOXeT
UCIIOJIb30BaThCs?
33. B dyeM paznuuue TeOpuHU TEIUIOEMKOCTH DiHIITeiHa 1 J{eGas?

34. Onuumnre CTPYKTYpY DSHEPreTHYECKUMX 30H METAIOB M MOJYyIPOBOAHUKOB. UYem
OTIIMYAETCsI COOCTBEHHAS! IPOBOJAUMOCTH MOTYITPOBOAHUKOB OT MPUMECHOM?

35. Kak 3aBUCHT OT TeMIiepaTypbl IPOBOJAUMOCTh METAJIOB U MOJIYIIPOBOJHUKOB?
36. KakoB nopsijiok U paguyc AEHCTBUS AIepHbIX cuil? UTO Takoe HEeprusi CBA3M spa’?

37. Onpenenuts AeeKT MACChl, JHEPTHIO CBA3H AAPA M €r0 YACTbHYIO SHEPTHIO CBSA3H I
anementa 2Cs ss.

38. IIpuBenute cxeMsl anb(a — pacmnaaa, 6erta — pacmajaa 1 € — 3aXBara.
39. Kakue s1eMeHTapHble YaCTUIIbI OTHOCATCSA K JIEMITOHAM, Me30HaM, OapruoHam?

40. Kakue 3aKOHBI COXPaHCHUA BBIIIOJIHAIOTCA B (I)I/IBI/IKG QJICMCHTAPHLbIX qacTHIr?

K 3auery momyckarooTcsi CTYICHTHI, BBHINOJHUBIIME Bce (OPMBI TEKymIero KOHTpois. [lpu
clade 3ayeTa, CTYJICHT IOJIydaeT JBa BOIPOCa M3 IEpeyHs, NMPHBEICHHOrO BbIE. Bpems
MOJIFOTOBKHU CTYJIEHTAa K YCTHOMY OTBETY Ha BOIIPOCHI 3aueTa- 10 30 MUH.

[Ipn cpaue »HK3ameHa, CTYJIEHT MOJy4yaeT TpPH BOIpoca M 33Jady W3 TEpeyHs,

MMPUBCACHHOI'O BBIIIC.

Bpemst noroToBky CTyIeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

5. Meroanyeckue MarepuaJbl 1Jisl ONpelejieHUs] NMpouelyp OLEHWBAHUS 3HAHMIA,

YMEHHI H HABBIKOB, XapaKTEePHU3YIOLIUX 3TANbl OPMUPOBAHUA KOMIIETECHIHUI.

HpOMe}KYTO‘-IHafl arrecrtagud 10 JUCHUIIIMHE TIPOBOAUTCA B COOTBETCTBUU C

tpeboBanusimu CTII CTO CII6I' TU(TY) 016-2015. KC YK/IB Ilopsiiok mpoBeaeHus 3a4€TOB U
HK3aMEHOB.
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