[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Nexapesckuii bopuc Bnagummposuy

[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[arta nognucanusa: 15.11.2023 16:30:14

YHUKanbHbI MPOrpaMMHbIA KIKOY:
3b89716a1076b80b2c167df0f27c09d01782bad4

MUWHOBPHAYKU POCCUN
(benepanbHOE TOCYIapCTBEHHOE OI0IKETHOE 00pa30BaTeNIbHOE YUpPEKICHHE
BBICIIETO 00OpPa30BaHUS
«Cankr-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOJOTUYECKUH HHCTUTYT
(TEXHUYECKUI YHUBEPCUTET)»

YTBEPXIAIO

[IpopekTop no yueOHOM

U METOJMYECKOi paboTte
b.B.I1ekapeBckuii

«28» siuBaps 2022

Pa6Gouas nporpaMmma quCUMILTHHBI
OU3UKA
HamnpagsJjieHne moaroToBKu
15.03.02
TEXHOJIOI'MYECKHUE MAIIIUHBI U OBOPYAOBAHUE
HanpagJsieHHOCTH

Bce HanmpaBJIeHHOCTH
Kpaindurkauus

bakanasp

®opma od0yueHust

Ounas

DaKyabTeT HHKEHEPHO-TEXHOJI0IHYeCKH

Kadenpa o6ueii pusnkn

Cankr-IlerepOypr
2022

JIMCT COT'JIACOBAHUA



JomxHOCTD

TToamuce

VY4eHoe 3BaHuE,
(haMuus, WHUIUAIIBI

Houent

Houent Xorynuosa C.B.

Pa6ouas nmporpamma nucuumuinabl «OU3UKA» oO6cyxaeHna Ha 3acenanun kadeapsl 001Iei

bu3uKu
npoTokoa ot «18» 01 2022 Ne 1
3aBeayromuit kadeapoit

A.B. bensakos

OnoGpeHo y4eOHO-METOAUYECKOH KOMUCCHEN HHKEHEPHO-TEXHOJIOTHUECKOTo (pakyipTeTa

poToKoJ oT «26» 01 2022 Ne 5

[Tpencenarens A.Il Cycna
COI'JTACOBAHO
PykoBoauTens HanpaBiieHUs TOATOTOBKU C.H. JIyuko
15.03.02
TEXHOJIOTMUECKUE MAIIAHBI A
OBOPYJIOBAHME

Jupexrop OUOIMOTEKH

T.H.Crapoctenko

HavanpHuk MeTOIMYECKOTO OTAEIA
y4e0HO-METOINYECKOTO YIIPABIICHUS

T.N.bornanosa

HauannrHuk
yu4e0HO-METOINYECKOTO YIIPABICHUS

C.H.Jleaucenko




COJAEP)KAHUE

1. Ilepedensb nuaHUPyEMBIX pPE3yJIbTaTOB O0YyUEHUS IO JUCLMIIMHE, COOTHECEHHBIX C

IUIAHUPYEMBIMH PE3YJIbTaTaMU OCBOEHUSI 00Pa30BaTEIbHON MPOTPAMMBI ....euveeeneneeneennenn.. 04
2. MecTo AMCUUIUIMHBI (MOAYIISl) B CTPYKTYpE 00pa30BATEIBHOM MPOTPAMMBL. ... .. eeeenne. 05
3. OOBEM JIACIIHIIIIHBL . . e vvvnee e e e e et e e e e e et e e e e e e e e e e e e et e et 05
4. ConeprxaHue TUCHUTIIMHbI
4.1. Pa3gensl TUCIIUIITUHBL X BUBL BAHITHI . .« . v vttt et et e e e e e e einees 06
4.2. OcBOoeHHE KOMIICTCHIIUN PA3ACTAMU TUCIIUATUIHHBL. . ...\ttt eniieteaneeneenneaneannnnns 07
ARCHICE:: £ gn 70 81 (29117 00): 1300) Ko I 0711t D 08
4.4, 3aHATUS CEMUHAPCKOTO THTITA. .. uvteneeeenssennsenneenaeenaeeneeenaeeneenneeeseernneenns 11
4.4.1. CeMUHAPBI, MPAKTHUCCKHUE BAHITHS ... euvvvenrreenreenneeannsenneeanneennennnnens 11
4.4.2. JTaOOPATOPHDBIC BAHITH . .. eveenreeneeeenteenteeneeenneeaneeanneanneeaneeansaeenns 11
4.5. CaMOCTOSTEIBHAT PAOOTA. ... vt ettt et ettt et et et e et et et e et e e eaeeien e e 14
5. IlepeueHp yueOHO-METOAMUECKOTrO 00ECIEUEHHUs U1l CAMOCTOSTEIIbHON pabOThl 00yYarouxcs
DL 0206110700811 (P 15
6. @OHJT OLIEHOYHBIX CPEICTB JJISl IPOBEACHHSI IIPOMEKYTOTHON QTTECTAIUM. ... 'venrnrnnsnnn 15
7. [lepeyeHb OCHOBHOM U JOTIOJHUTEIHHON Y4E€OHOU JTUTEPATYPHI, HEOOXOAUMOM 115t
(0103:1015350%6: 105 (o3110500 0105015 QUUEEUEEEN I 17
8. Ilepeuens pecypcoB HHPOPMAITMOHHO-TENIEKOMMYHUKAIIMOHHOM ceTu «HTepHETY,
HEOOXOAUMBIX IS OCBOCHUS TUCIIATIIIIHBL . .. .« oeueene et e e e e e et e e e e e e e e et e e e et e e 23
9. Metoanueckue yKazaHus Ui 00Y4arOIIUXCS IO OCBOCHUIO TUCIUTUIAHBL. . ....cuvuenenennsee 23

10. INepevenb MHPOPMAITUOHHBIX TEXHOJIOTUH, UCIIOIb3yEMBIX IPH OCYIIECTBICHUU
00pa3oBaTeNILHOTO MPOoIecca MO JUCIUILTHHE

10.1. THGOPMAITHMOHHBIE TEXHOIIOTH . ..\ vt eeeensenseneeneenanensenneeneenseaneenens 23
10.2. TTpOTPaMMHOE OOCCTICUCHIIC. ... ..\ v veenseneeenrenreeneeneeneeneenseaneaneensennns 23
10.3. ba3b! naHHBIX U HHPOPMAITMOHHBIE CIIPABOYHBIE
(97 (1 (Y1) P 23
11. MatepuanbHO-TeXHUUECKas 0a3a, HEOOXOMMast 1Tl OCYIIECTBIICHHS 00pa30BaTEIbHOTO
MPOLECCA TTO JTUCIIHITIIIIHE . « ..« v et ettt et et ettt e e et et e e e et e et e e e et e et e e e et et e e eneeneeaenas 24

12. OcoOeHHOCTH OCBOSHUS TUCIIMILTMHBI MHBAIMAMH U JIMI]AMH C OTPaHUYCHHBIMHU
BO3ZMOYKHOCTSIME 3IIOPOBBS ... .vettettentteatententeententeate et eteeae et eteaneeseate et enseaaeaneenns 24

IIpunoxenusa: 1. OHI OLIEHOYHBIX CPEACTB IS IPOBEACHUS IIPOMEKYTOYHOM aTTECTALMH.



1. Hepeqenb INIAHUPYEMBIX PE3YyJbTATOB Oﬁy‘leHI/Iﬂ o AUCHHUIINHE, COOTHECEHHBLIX C IUVIAHUPYEMBLIMHM pe3yJibTaTaMHU O0CBOCHUSA

00pa3oBaTeJIbHOM POrPAMMBI.

B pesynbrare 1i1st ocBoeHUs 00pa3oBaTeIbHOM MporpaMMbl OakagaBpuaTa 00yJaroUIHics JOKEH OBIAAETh CIEAYIONMMHU Pe3yIbTaTaMu

o0yueHus 0 AUCITUTUIHHE:

Kox 1 naumenosanue HanmenoBanue unaukaropa JleckpunTopsl
obuienpodheccnoHanbHOM JOCTIKCHUST  001IenpodecCHOHATBHBIX
KOMIIETEHITUU KOMIIETEHIIUUA
OIIK-1.

3HaTh:

CriocobeH IpUMEHSTH - OCHOBHBIE (PU3UYECKUE BETUYNHBI U PU3NUECKIE KOHCTAHTBI, UX
C€CTECTBCHHOHAYYHBIC 1 OTIpe/IeNICHUE, CMBICII, CIIOCOOBI M TUHUIIBI UX u3MepeHus (3H-1);
OOIICHHKCHEPHBIC SHAHHSL, - OCHOBHBIE 3aKOHBI (PU3UKHU, OMUCHIBAIOIINE (PU3UUECKUE SBICHUS U
METO/Ibl MaTeMaTH4ecKoro aHanusa | OI1K-1.4.

U MOJCIMPOBAHHUA B
HpO(beCCHOHaHLHOﬁ ACATCIIBbHOCTH,

Hcnons3oBanne GU3MYECKUX 3aKOHOB U
cBOEH

NPUHIIAIIOB B
po(hecCuOHATIbHON NESATENbHOCTH.

MIPOLIECCHI; OTPAaHWYCHHS TMPUMEHEHHUS 3aKOHOB, OOJIACTH MPUIIOKEHUS
3aKOHOB (DU3HMKH B IPAKTUUECKO# nesitenbHocTH (3H-2);

Ymersn

- TpOaHAJU3UPOBATH YCIOBHS MPOTEKAHUs (PU3UUCCKOTO Mmpolecca u
BBISIBJISICT 3aKOHOMepHOCTH. (Y-1)

- OOBSACHUTH SBJICHHE WUJIH MPOIECC HA OCHOBE (hM3MUECKUX 3aKOHOB
(V-2);

Baagers HaBbIKAMM:

- WCIIOJIb30BAaHUSI ~ OCHOBHBIX  OOIIE(U3UIECKUX

MPUHIIMIIOB B BAKHEUIIIMX MPAKTUUECKHUX npuioxeHusx (H-1)

3aKOHOB n




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

Bb1.0.07 ®usuka

Mecto aucuumiandabl B OOIL.  Jlucummmaa «®u3uka» OTHOCHUTCA K 0O0S3aTelIbHOU
gactu® Broka 1 «/{uCIUIIMHEB 06pa30BaTeIbHOI IPOrPaMMbl aKaNaBpHAaTa.

Nzyuaercs: B ouHOM opMe 00ydeHUsT - BO BTOPOM M TPETHEM CeMecTpax.

OOBEM AUCIHUILIMHEI COCTABISET 8 3.¢.°

dusnka Cco3JaeT YHUBEPCAIBHYIO 0a3zy uisi HM3y4deHHUs oOmenpodecCHOHANbHBIX |
CIEIUAIIbHBIX JUCIHILTNH, 3aKIaIbIBACT PYHIAMEHT IMOCIIEIYIOMEro 00yYeHHs B MaTUCTPaTYpe,
acriupanType. OHa 1aéT 1melbHOe MpeACcTaBIeHUEe 0 (U3NIECKUX 3aKOHAX OKPYKAIOIIEro MUpPa B
WX €IUHCTBE M B3aMMOCBSI3U, BOOPY)KaeT OaKaIaBpOB HEOOXOAMMBIMH 3HAHUSMHU IS PEIICHUS
Hay4YHO-TEXHUYECKHUX 337a4 B TEOPETUUECKUX U MPUKIIATHBIX aClIeKTaxX.

B MeTomudeckoM TutaHe AUCHMILIAHA OMUPACTCS HA 3HAHUS 1O (U3HKE, TOTyYeHHBIC B
mikone. OcBoeHMe Kypca (UM3HKH HEOOXOIMMO Kak MpeAlIecTBYIOLIee Uil psaa APYrux
JUCIUTUIMH: (pU3UYecKas XHUMHS, aHATUTHUSCKas XUMHUS U (PU3UKO-XUMHUYCCKHE METOIbI
aHanu3a, MpUKJIagHas MEXaHHKa, SJIEKTPOTEXHHUKA U MIPOMBIIIUICHHAS 3JICKTPOHUKA, ITPOIECCHI U
anmapaThl XUMUYECKON TEXHOJOTUHU, KOJUIOUTHAS XUMUSI, KPUCTATUIOXUMHUS ..

(I)OprI MNpOBCIACHUSA 3aHﬂTI/II71.3 CI/ICTeMaTI/ISI/IpOBaHHLIC OCHOBBI  JUCIIMIIIIMHBI

n3jjararoTcad Ha 3aHATHAX JICKIIMOHHOI'O THIIA. HOJIy‘-ICHHBIe SHAaHUA 3aKpPCIIAOTCA Ha
71a00paTOPHBIX U MPAKTHYECKUX 3aHATUAX. /I TEKyIero KOHTPOJIs yCIIEBAEMOCTH TPOBOISATCS
TEOPETUYECKHE KOJUIOKBUYMBl U  KOHTpOJbHblE paborel. CamocTositenpHas pabota
npeaycMaTpuBaeT padoTy ¢ y4eOHO-METOJMYECKUM OOECIICYCHUEM TUCIMILIMHBI, BBITOJTHCHHUE
JIOMAITHUX 33/IaHHH, COCTABJICHUE OTUETOB K JTAOOPAaTOPHBIM paboTaMm.

@opMa NPOMEeKYTOUYHOM aTTeCTAIMM - DK3aMEH.
Kpatkoe coaep:kaHue TUCHUILINHBI:
Paznen 1 -Mexanuka.
Pa3zpnen 2 -DnekTpoMarseTusm.
Paznen 3 -KonebOanus u BoaHbl. BotHOBas onThka.
Paznen 4 - ®uznueckas TepMOAUHAMUKA.
Paznen 5 -KBantoBas ¢usuka.
Paznen 6 -OcHOBBI pU3UKHU Apa U DIEMEHTAPHBIX YaCTHIL.
Pe3yabTaT M3yuyeHUsi AUCHUNIMHBI: CHOPMUPOBAHHOCTH yacTu kKomrerennuu OTIK -1.

3. O0beM AUCHUIIIMHBI.

! Onpenensercs yueOHBIM MIaHOM
2 Onpenensiercss y4eOHBIM TUIAHOM
% Onpenensercs yueOubM rianom u PTIJ



Bceero,

Bun yae6roi paboter 3E/akaneM. yacos

OO01ast TPy10€eMKOCTh M CHUTITHHBI 8/288

(3a4eTHBIX SAMHMII/ aKaIEMUIECKIX YacOB)

KonTakTHasi pa6oTa ¢ npenojaBarejieM: 152
3aHATHS JEKLIMOHHOTO TUIIA 94
3aHATUS CEMUHAPCKOTO TUIIA, B T.4. 90

CEMHUHApBI, IPAKTUYECKUE 3aHATHUS 54
nabopaTopHbie pabOThI 36
kypcoBoe npoektupoBanue (KP wm KIT)
KCP 8
JpyTye BUbl KOHTAKTHOM paboThI
CamocrosTenpHas padbora 46

dopwma tekymiero korrpois (Kp, pedpepar, PI'P, acce)

Kp, komnoksuym

®opma npomexyTouHoii arrecrauuu (KP, KII, 3auder, sx3amen)

2 Jx3amena (90)
4. Conep:kaHue JUCHUIIAHBI.
4.1. Pa3nenbl TUCHUIITUHBI H BU/IbI 3aHSITHIA.
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1. MexaHuKa. 16 8 10 10
OI1K-1
2. DJIEKTPOMArHETU3M. 16 10 8 10 | OIIK-1
3. ®dusnueckas TEPMOJMHAMUKA. 4 3 OIIK-1
4. Konebanus u BosHBL. BosTHOBas onTrka. 8 16 10 10 | OIIK-1
5. KBanToBas ¢uzuka. 8 18 8 10 | OIIK-1
6. OcHOBBI (DU3HKH s1/1pa U SJIEMEHTAPHBIX 2 2 3 OIIK-1
YACTHIL.




4.2 OcBoeHHe KOMIETEHIMH pa3ieJaMu THCUHIINHBI

No Kon nnaukaropos
w/n JOCTHKEHUSA HaunmenoBanue paznena quCHUIIIUHBI
KOMIIETEHIINH
1. | OIIK-1.4, MexaHuKa.
2. DIIEKTPOMAarHeTU3M.
OIIK-1.4

3. | OIIK-1.4 ®dusznueckasi TEpMOJNHAMUKA.

4, | OIIK-1.4 Konebanus u Bonubl. BonHoBas ontuka.

5. | OIIK-1.4 KBanroBas ¢uzuka.

6. | OIIK-1.4 OCHOBBI (UBHKH sA7pa B DJIEMEHTAPHBIX YACTHII.

4.3. 3ausaTud JEeKIMOHHOI0 THIIA.

Ne HaumenoBanue tembl O6wbeM, | UnHoBarmonHas
pasnena U KpaTKoe COJIEPKAHUE 3aHATUS aKan. dbopma
JUCLUILINHBI 4acel
1 Mexanuka 2 Caaiia-

Kunematuka. OcHOBHbIE KUHEMaTHYECKUE npe3enTanus
XapaKTePUCTUKH KpUBOJINHEHHOTO JIBYKEHUSA:
CKOPOCTb u YCKOpEHHE. Hopmansnoe u
TaHTeHIIMAJIbHOE YCKOpEHHE. Kunematnka
BpalllaTeIbHOTO ABM)KEHHUS: YIJIOBas CKOPOCTh H
YTIIOBOE€ YCKOPEHUE, UX CBS3b C JIMHEHHOW CKOPOCTBIO
1 YCKOPEHHEM
1 Mexanuka lunamuka. MlHepianbHble CUCTEMBI 2 Caaiin-
oTcuera u nepsblid 3aKkoH HbtoToHa. BTopoit npe3eHTanus
3akoH HrroToHa. Macca, umnyinbc, cuna. YpaBHEeHUE
JIBJKEHUS MaTepUaAIbHON TOUKH. TpeTHil 3aKkoH
HproTOHA 1 3aKOH COXpaHEHMs UMITYJIbCa. 3aKOH
BCEMHUPHOTO TSAToTeHUsI. CHIIBI COPOTHBIICHHUS.
1 Mexanuka Jlnnamuka. IHTerpupoBaHue ypaBHeHu | 2
JIBUKEHHMS, POJIb HAYAIBHBIX yclIoBHil. LlenTp Macc
MEXaHWYEeCKOW CUCTEMBI, 3aKOH JBIKEHUS IIEHTpa
Macc.




Mexannka MoMeHT umMIyJjibca. MOMEHT UMITyJIbca
MaTepuallbHOM TOYKH U MOMEHT MEXaHUYECKOU
cucteMbl. MOMEHT CHIIBI. 3aKOH COXpaHEHUS MOMEHTa
MEXaHUYECKOHU CUCTEMBI. J|BHKEHHE B TIOJIE
IIEHTPAIBHBIX CHII.

JIB

Mexanuka IHeprus. Cuna, paboTa ¥ moTeHIIHATbHASL
sHeprusl. KoHcepBaTUBHBEIE 1 HEKOHCEPBATHBHEIC
cuiiel. PaboTta u knHeTH4eckas SHeprusl. 3aKoH
COXpaHEHHUs OJTHON MEXaHUYECKON 3HEPruu B 10JIE
NOTEHIHANBHBIX cuil. CBSA3b MEXKAY CUIIOH 1
MOTCHIUAIBHON dHEpruei. [ paiueHT ckamspHou
byHKLIUH.

MexaHuka

JAnHaMuka BpalmiaTeJJbHOIO IBHKEHHUS. Y paBHEHUE
BpAalCHUs TBEPJIOTO TEJIa BOKPYT 3aKPEILUIEHHOM OCH.
MowmenTt unepuun. @opmyna llteitnepa.
Kunerudeckast 3HEprusl Bpallaronerocs: TBEpAoro
Tena.

MexaHHKA

PeasituBucrckast Mmexanuka. [Ipunnun
OTHOCUTENFHOCTH U npeobpa3oBanust [ amuest.
DKCcTepuMeHTaIbHbIE 000CHOBAHUS CIIEITNATEHON
teopun otHocutensHOCTH (CTO). [Toctymarer CTO.
OTHOCHUTENIBHOCTH OTHOBPEMEHHOCTH U
npeoOpazoBanus Jlopenmna. CokpaiieHne JUIMHBL 1
3aMCJICHUE BPEMCHU B JABMIKYIIUXCSA CUCTEMAX
oTcuera. PensituBucTckuil uMitynbc. BzauMocssizb
Macchl 1 3Heprun. CTO u snepHas SJHepreTuKa.

Caaiia-
npe3eHTanus

JIeKTPOMATHETH3M

3akoH Kynona. HanpspkeHHOCTB ¥ TOTEHIHA
3JEKTPOCTATUYECKOT0 MOJs. Teopema o IUPKYJIALUH.
Teopema I"aycca B uHTErpasibHOM hopme u ee
NPUMEHEHHE JUIS pacueTa JIEKTPUIECKUX MOJIEH.
DNeKTpUYECcKOoe MoJie TUMos. JJunoas Bo BHEIIHEM
3IIEKTPUIECKOM II0JIE.

Craiin-
npe3eHTanus

DJIEKTPOMATrHETH3M .DJIEKTPOCTATUYECKOE 110JIE B
BeniecTse. [lonspuzanmsa quanekTpukoB. CBA3aHHbIE
3apsasl. Bektop anextpuueckoro cMemenus. Teopema
T"aycca 11st 97eKTpUYEeCKOro MO B BEIIECTBE.
IIpoBOIHUKH B 3JIEKTPUYECKOM IOJIE.
OnekTpocTaThyecKas 3aluTa.

JIB

JJIEKTPOMATrHETH3M

IIpoBoaHMKH B 3jIeKTpUYeCcKOM moJie. PaBHOBecHe
3apsiioB B MpoBogHUKE. OCHOBHAS 3a/1aya
AIEKTPOCTATUKU MPOBOHUKOB. DKBUIMIOTCHIIMAILHEBIE
HOBerHOCTI/I 1 CUJIOBBIC JIMHUHN BHeKTpOCTaTI/I‘IeCKOFO
TI10JI1 Me>1<11y HpOBOZIHI/IKaMI/I. SHCKTpOCTaTI/I‘IeCKaH
3ammTa. EMKOCTh IPOBOJHUKOB U KOHACHCATOPOB.




BHCpFI/I}I 3apsSPKCHHOI'O KOHACHCATOpPA.

DJIeKTPOMArHeTH3M

IocTossnHbIN d1ekTpUYecknii TOk.Cuia u
IUIOTHOCTh TOKa. Y PaBHEHHE HEIIPEPHIBHOCTH IS
IUIOTHOCTH TOKa. 3akoH OMa B MHTETpATbHON 1
muddepennnansHoi popmax. 3akon xoynsa-Jlenua.
DNeKTpOABIKYIIAsl CHJIa HICTOYHKKA ToKa. [IpaBuia
Kupxroda.

JIB

DJIeKTPOMArHeTH3M

MarnurtocraTuka. BeKTop MarHuTHOW UHAYKIUU.
3akon Ammnepa. Cuna Jlopenma. /[BmkeHne 3apsaoB B
AIIEKTPUYECKUX ¥ MAarHUTHBIX MOJISIX. 3aKoH bro-
Cagapa-Jlannaca. Teopema 0 TUPKyISAIUH (3aKOH
nosHoro Toka). Teopema ["aycca.

DJIeKTPOMATHeTH3M

DJIEKTPOMATHUTHAS MHAYKLMS. Y paBHEHMSs
Maxkcgesiia. DeHOMEHOJIOTHS 3IEKTPOMAarHUTHOU
nHaykuuu. [Ipasuiio Jlenna. YpaBaenue
3NIEKTPOMAarHUTHON MHAYKUUH. CaMOUHAYKIHA.
WNunykTHBHOCTE cosleHouAa. Pabora mo mepemenieHnto
KOHTYpa ¢ TOKOM B MaruHuTHOM I10JIC. 9Hepr1/1;1
MarHuTHoro nois. Cucrtema ypaBHeHU MakcBeria B
WHTETpaTbHON (hopMe 1 PH3HUECKUN CMBICIT
BXOJSIIIUX B HEE YPABHEHUI.

JIB

DeHOMEeH0JI0THYeCKasi TEPMOAUHAMUKA.
TepMoanHaMu4Yeckoe paBHOBECHE U TEMIIEPATYpa.
HyneBoe Havyaio TepMogMHAMUKA. DMIUPUICCKAs
TeMIeparypHas mkana. KBasucrarndeckue mporeccsl.
YpaBHeHHE COCTOSIHUA B TepMoanHaMuke. OOpaTumMeie
1 HeoOpaTumble Tporiecchl. [lepBoe Havamo
TepMOJMHAMUKH. TerioeMKocTh. Y paBHeHue Maiiepa.
Nzoxopuueckuii, n300apuiecKuii, N30TEPMUIECKUH,
aanabaTHYeCKU TPOIIECCH B UACANTbHBIX ra3ax.
[IpeoOpa3zoBanue TEIUIOTHI B MEXaHUYECKYIO PadoTYy.
[uxn Kapro u ero ko3 duieHT mosieznoro
JIEUCTBUS. DHTPONHUSL.

JIB

MoJiekyasipHO-KHHeTHYecKas Teopus. /{aBneHue
ra3a ¢ Touku 3peHus MKT. CBsi3p TEIIIOEMKOCTH €
YHUCIIOM CTEeTeHeH CBOOOIBI MOJIEKYJI rasa.
Pacripenenenne MakcBeiia MOJIEKYIT HAEATEHOTO
raza. DKCIepUMEHTAIbHOe 000CHOBaHHUE
pacnpenenenust Makcpesuia. Pacnipenenenue
Bonbimana u 6apomerpudeckas Gpopmyna. SApneHus
nepenoca. Juddysus, TerIonpoBoJHOCTb,
BHYTPEHHEE TPEHHUE.

Kosne0anus u BosiHbI. BosiHOBasi onTHKa:
I'apMoHM4Yeckue Ko1eO0aHusI Pa3JIMYHON MPUPOABI.
Boansl. [Ipumeps! koneOaTeNbHBIX ABIKEHUI
paznuyaHON (pr3nyeckoi mpupoasl. KomrmiekcHas
¢dbopma npeacTaBIeHUsI TAPMOHUMYECKUX KOJIEOaHHH.
BexTopHoe onrcanue clI0KeHHs KOJIeOaHU.
BonnoBoe nBrmxenne. Ilnockas rapMoHudeckas
BOJIHBI. /IJTMHA BOJIHBI, BOJIHOBOE YHUCIIO, (a3oBast
CKOPOCTb. Y paBHEHHE BOJHBI. OTHOMEPHOE BOJIHOBOE
ypaBHenue. [lomspu3arus BOJH. DIEKTPOMarHUTHAS
BOJIHA KaK peleHue ypaBHeHuil Makcpemna. CBoiicTBa

Caaiia-
npe3eHTalus




QJICKTPOMAruMTHBIX BOJIH.

KoJsie0anusi M BoJHbI. BoJIHOBAsA ONTHKA:

HNutepdepeHuns BoOJH. DIESKTPOMArHUTHAS IPUpOAA
CBETOBBIX BOJIH. . DHEPIHsl JJICKTPOMArHUTHBIX BOJIH.
O0BEMHAS TUIOTHOCTH SHEPTUH AJICKTPOMArHUTHOTO
noJist IHTephepeHITMOHHOE TOJIE OT ABYX TOUCYHBIX
uctouHukoB. OneiT FOHTa. UHTEpdepomMeTp
Maiikenbcona. MaTepdepeHnns B TOHKUX TUICHKAX.

Koaebanus u BoJiHbI. BosiHOBasI ONITHKA:
Judpaxuus BoJH. [Ipunnun I'olirenca-Openens.
Judpaxmms OpeHens Ha MPOCTEHIITNX Mperpaax.
Hudpaxnus Opaynrodepa. Audpaxuus Opaynrodepa
Ha menu. JnppakunoHHas pemeTka Kak
CIIeKTpaIbHBINA puoOOop. [loHsATHE 0 ToNOrpadnIecKOM
METO/I€ TIOTYIEeHHUSI 1 BOCCTAHOBJICHHS N300paKeHNH.

JIB

KoJse0anus u BoJaHLI. BoJiHOBAsl OITHKA:

Hoasipusauus BoJH. [lornomenue, nucnepcus,
paccesiHue cBeTa. DopMa U CTENIEHb NOJIPU3ALUH
MOHOXPOMATHYCCKHUX BOJIH. Onthyeckast
aHuzotponus. JIBynydenpenomienue. OTpaxeHue u
MIpeJoOMJIEHHE CBETa Ha IpaHUIle pa3zesia AByX
JUIJICKTPUKOB. DeHOMEHOIIOTUS IIOIrJIOIICHUS 1
Jmucriepcuu cBeta. PaccesiHue cBera

KBanToBas ¢pu3uka. KBanroBnle cBoiicTBa
IJIEKTPOMATrHUTHOI'O M3JTy4Y€HHUS. TemnoBoe

U3JIydeHHue U JoMuHecHeHus. CrieKTpaibHble
XapaKTEePUCTUKHU TETJIOBOTO U3TYUYEeHHUS. 3aKOHBI
Kupxroda, Credana-bonpumMana u 3aK0H CMELICHUS
Buna. AGcoiotHo yepHoe Teno. Dopmyna Penes-
IxuHca u «ynbprpaduoneToBas karactpoday.
I'unoresa kBanToB. ®opmyna Ilnanka. KBantoBoe
00BSACHEHNE 3aKOHOB TEIJIOBOTO M3JTyUEHUSI.

Caaiia-
npe3eHTanus

KBanToBas ¢dusuka. KBaHTOBEIE CBOHCTBA
3JIEKTPOMATrHUTHOr0 u3aydeHus. KopmyckynsapHo-

BOJIHOBOM Ayanu3m ceeta. Dotorddext u apdexr
Kowmmrona. YpaBuenue DWHIITEHHA )15
doroaddexra. OnbitT bote. Jlapnenue ceera. OTOHBI.

KBanToBas ¢pusuka. Jj1eMeHTHI KBAHTOBOM
MexaHMkH KopryCKysipHO-BOJIHOBOH Iyanusm

MHUKPOYACTHI] U €r0 3KCIIEPUMEHTAIBHOE
MOATBEPKIACHUE; IIPUHLIUAII HEOIIPEEICHHOCTH;
BOJTHOBasi GYHKIHSL, €€ QU3NIECKUI CMBICT,
CTaHJApTHBIE YCIOBUS; YCIOBUE HOPMUPOBKHU.

KBanToBas ¢usuka. Jj1eMeHTbI KBAHTOBOM
MexaHukM YpasHenue llIpenunrepa, olHOMEPHBIE
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KBaHTOBO-MeXaHW4eckue 3anaun. [Ipencrapnenue
¢busnyeckux BenuuuH oneparopaMu. CoOCTBEHHBIC
cocrosiHus. KBaHTOBaHME MOMEHTA UMITYJIbCA.
KBanToBsIif poTarop.

Snepuasi uszuka: 2
CocraB aTOMHOTO sifipa. XapaKTePUCTHKY SApa: 3apsi,
Macca, JHEeprusl CBsI3M HYKJIOHOB. BUIBI W 3aKOHBI
PaIMOaKTUBHOTO U3NMyUYCHUs. SlnepHblE peakIiIuH.
EcTtecTBeHHass W WCKYCCTBEHHas pPagHOaKTHBHOCTD.
OyHIaMEHTAJIBHBIE B3aUMOJACUCTBUSL M OCHOBHBIE

aHTHYacTHIbl. JlemToHBl ®  aJApOHEL
DekTpociiadboe B3anMOACHCTBHE.

KJIacChl ~ DJIEMEHTApHBIX  YacTHL.  YacTuupl u
Ksapxku.

4.4, 3aHATHS CEMMHAPCKOIO THUIIA.

4.4.1. Cemunapbl, IpaKkTHYECKHE 3aAHATHS.

Ne

paszena
JUCLIUTIIMHEI

HanmeHnoBanune TeMsl
U KpaTKOE COAECPIKAHUE 3aHITUS

O0beM,
akaj.
YaCEl

MunoBanmonnas
dhopma

1

Mexanuka. KnnemaTuka. OCHOBHbIE KHHEMAaTHUECKHE
XapaKTePUCTUKN KPUBOJIMHEHHOTO IBIKEHUS: CKOPOCTh U
yckopenue. HopmasnbHoe 1 TaHT€HIIMaIbHOE YCKOPEHHE.
KunemaTuka BpamaTeabHOro ABMKEHUS.

3K

Mexanuka. /IMHAMHMKA @IOCTYNATEJNbHOr0 JABUKEHHS.
3akonsl HpioroHa. MIMITylbC 9acTUIBI U CHCTEMBI YACTHIL.
3aKOH COXpaHEHUs UMITYJIbCA.

Mexanuka. JluHaMMKa  BpamiaTeJbHOI0  JABHKEHHSI.
Mowment unepuuun. @opmyna lllrelinepa. MoMeHT ummysbca
TBEPJOTO Tena. YpaBHEHHE BpAIIEHUS TBEPJOrO Tela BOKPYT
3aKperieHHoi ocu . KuHetnueckast SHEpPrusi BpallaroLmerocs

Mexanuka. JHeprus. Cuna, pabota W TNOTEHIHMATIbHAS
OHEPTH-. KOHCCpBaTI/IBHBIe U HCKOHCCPBATUBHLIC CHIJIBIL.
Pabora n kuHeTHUeCcKast SHEpPrusl. 3aKOH COXPAaHEHHUs TTOJIHON
MEXaHUYECKOIM SHEPTHH B 110JI€ TOTSHIIHAIBHBIX CHIL.

JIeKTPOMATHETH3M.
Onekrpuyeckoe mone. [Ipunnun cynepnoszunuu. Pacuer
HaIPSHKEHHOCTH AJIEKTPOCTATHICCKUX TTOJICH.

JIeKTPOMATHETH3M.

[ToTenuuan mosis. BeryrcieHne MOTEHIIHAIOB 3JISKTPUUCCKUX
MOJIEN.
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Ne O0nemM,
HanmenoBanue TeMbl MHHOBanoHHAas
paznena akaj.
U KPaTKOE COJICPIKAHUC 3aHSATHUS hopma
JUCTIATITIHBI Y4achl
2 JjekTpoMarHeTusM. 3akoH bumo - CaBapa - Jlammacy 2 HHTepakTHBHOE
[TpuHIUT Cynepo3uIny. 3aHSTHE
«Konkypc-
COpPEBHOBAHHE»
2 DaekTpoMarHeTusM. JlelicTBUE MarHUTHOTO IO H 2
MPOBOJIHUKHA C TOKOM W JBIXKYyIUecs 3apsansl. Cuna Ammep:
Cuna Jlopenua.
2 Mexannka. DiaekTpoMaruetu3m. KonrponrHas padbora 2
41 . 4 3K
KoJse0anus 1 BoJaHbI. BotHoBas onTHka. VeanbHbBIH
rapMOHHYECKUH ocmsTop. CroxkeHne KojaeOaHuii.
YpaBHeHHE U XapaKTEPUCTHKH BOH. DJIEKTPOMArHUTHBIE
BOJIHBI
42 |KoJaebaHus ¥ BOJIHbL. BoJiHOBasi onTHKA. 4
WuTepdepennns cera. UaTepdepomerpsl.
43 |KoJeb0aHus ¥ BOJIHbL. BoJIHOBasI ONTHKA. 4 T
Hudpaknus ceera. Meton 3on Openens. Judpakunonnas
pelreTka Kak CrieKTpabHBIN PUOOp.
44  |KoJaebaHus u BoIHbL. BoJiHOBasi onTHKA. 2
[Nonsipuzanus ceeta. 3akoH Mamnroca.
45 |KoJebaHus u BoIHbL. BoJiHOBasi onTHKA. 2
KonTponsnas padora.
5 KBanToBas ontuka. TemnoBoe u3ny4eHue. 2 3K
1 Xapaxtepuctuku. OcHoBHBIE 3aK0HBI. Dopmyna [lnanka

12



Ne O0nemM,
HaunmeHoBaHME TeMBI MuanoBanmonnas
pasnena aKag.
U KpaTKoe Coep KaHue 3aHATHUS hopma
JUCLIUILINHEI qachl
5 KBantoBas ontuka. Pororddext. pdhexr KommnroHa. 2
2
5 OCHOBBI KBAHTOBOM MEXaHUKMH. 2
3 Bonns! ne bpoiinsa. CooTHomeHne HeONpeAeTeHHOCTEH.
5 OcHOBBI KBAHTOBOMH MeXaHHKH. 2
4 BonnoBas ¢yHkIus, €€ GU3NUECKUil CMBICI; CTaHIaPTHBIC
YCIIOBHSI; YCIOBHE HOPMUPOBKU. Y paBHeHue Lllpeaunrepa
5 OCHOBBI KBAHTOBOH MEXaHHKH. 2
5 OmxHOMEpHBIE KBAHTOBO-MeXaHU4YeCcKue 3a1auu. CTyIeHb,
Oapbep.
5 OCHOBBI KBAHTOBOH MEXaHHKH. 4
6 OnHOMEpHEBIE KBAHTOBO-MEXaHUYECKUE 3a/1aUH.
[IpsimoyronpHas MOTEHIMATBHAS SIMA.
5 OCHOBBI KBAHTOBOMH MEXaHHKH. 2
7 MexaHn4yecKuii © MAarHUTHBIA MOMEHT MHOTOAJIEKTPOHHOTO
aToma. 3acTpoiika 3JIeKTPOHHBIX 000I0YEK.
5 OcCHOBBI KBAHTOBOJ ONITHKH W KBAHTOBOI MEeXaHHKH. 2
8 KonTponsnas padora.
6 OcHOBBI s11epHOH GM3NKHN M (GU3HKH DJIEeHMEHTAPHBIX 2
9 YACTHIL.
4.4.2. JlaGopaTopHble 3aHATHUSI.
Ne HaumeHnoBaHue TeMEBI O6beM, [Ipumeuanue
paszena 1 KpaTKOEe COep KaHue 3aHATHS aKay.
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IUCIUATUIMHEL

YqacChbl

1 Mexanuka. Jlexyus: «OCHOBHBIE CBeleHUS 00 00paboTKe
HU3MEPEHUH B (PU3UUECKOM MPAKTHKYME)

1 Mexanunka. BeimonmHenne 1abopatopHoi paboTsI 110
BBIYUCIICHHIO TIOTPELITHOCTEH

1 Mexanuka. Beimonaenrne 2x 1a00paTOpHBIX paboT 1Mo
MEXaHUKe

1 Mexannka. KomtokBuym

2 3J'ICKTDOM3FHCTPI3M.

Brimonnenue 2-x 1a0opaTOpHBIX paboT MO AIEKTPOCTATHKE
Y IOCTOSTHHOMY TOKY

QHCKTDOMaF HCTHU3M. KOJ'IJ'IOKBI/IyM

3 Kone6anus u BoHpl. BoHoBas onrtuka.

Brimonnenne Tpéx 1abopaTOpHBIX paboT MO BOTHOBOM
OITHKE

3 Konebanus u BosiHbL. BoiHOBas onTHKA.
KomnnokBuyM 1Mo BOJTHOBOM OINTHKE

5 KganToBas onTuka. Beimonnenue 2-x 1abopaTopHbIX padoT
110 KBAaHTOBOW ONTHKE M CIIEKTPOCKOITUH

4.5. CaMmocTOoATEeIHLHAA PA00TA 00VYAIOIINXCH

Ne
paszena [Iepeyens BonpocoB uist
JUCLMIUIMHBL | CaMOCTOSITENIBHOTO N3Y4YEHHUS

O0newM,
aKaj.
Yacel

dopma
KOHTPOJIA

1 MexaHuKa . JIBHKeHHe Tel ¢ IePEMEHHOM MacCO.
JIBI/I)KCHI/IG B I10JIC HCHTPAJIbHBIX CHJIL. 3aKOHLI

Kemnepa. CronknoBenus ten.  Heympyroe u
a0COJIFOTHO YIIPYTO€ CTOJIKHOBEHUE.

10

VceTHBIN
onpoc

2 OnekrpomarserusM. [Ipasuna Kupxroda. [pmxenne
3apsKEHHBIX YaCTHUI] B JIEKTPUIECKUX U MAaTHUTHBIX
noJsix. D dext Xosia u ero npuMeHeHHe.
JuaMaraeTvky, IapaMarHeTHKH U eppOMarHeTHKH.
I'panudHbIe yCIIOBUS HA MMOBEPXHOCTH pas3ziesia IByX
MarHeTHKOB.

12

YcTHEIN
oTpoc

3 BonnoBas onTuka HOpMaJ'ILHaSI 1 aHOMaJIbHas
AUCTICpCUH, PACCCAHUC, TOTJIOLICHUEC CBCTA,
oJisipu3anus CBETa

10

VceTHbBIN
oTpoc

4 dusnyueckas TEPMOANHAMHAKA Y PaBHEHUE COCTOSHUS
B TepMoanHamuke [lepBoe Hayano TepMOAMHAMUKH.
TennoemkocTh. YpaBHeHHe Maifepa.
M3oxopuuecknii, n300apHUeCKuii, N30TEPMUICCKUH,
aanadaTHYECKUN TPOIIECCH B MACATBHBIX ra3ax

YcTHEIN
onpoc
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KBanrtoBas ¢usuka. OmHOMEpPHBINA TOTEHITMATLHBIN VcTHBIIT
ropor u 6aprep. CIeKTPH MOJICKYJT omnpoc

6 2 VeTHBIH
dusuka sapa u diieMeHTapHbix yacTuil. CiinH u ompoc

MarHuTHBIA MOMEHT siapa. CBolicTBa 1 0OMEHHBIH
XapaxTep siiepHbIX cuil. EcTecTBeHHAs U
HCKYCCTBEHHAs! paJIMOAKTUBHOCTh. VICTOUHUKHI
PaauOAKTUBHBIX U3JTy4eHUN. Paqnon30TONHbII
aHaJM3. 3aKOHBI COXPAHEHUs B SACPHBIX PEAKIIUIX.

4.5. TeMbl KOHTPOJIBHBIX Pa0oT.

KounrpoabHnas padora Nel. Mexanuka. DIeKTpPOMarHeTH3M.
Konmponsnas paboma Ne? . Konebanvs v BoiHbl. BonHOBas onTHKa.

Konmponvnasa paboma Ne3. OcHOBbI KBAHTOBO# ONTHKH KBAHTOBOM MEXaHHKH.

5. [lepeyeHb y4eOHO-METOAMYECKOT0 00ecIeYeHHUs AJIsl CAMOCTOATEIbHON PadoThI
o0y4aromuxcs Mo JUCIUIIHHE.

Metoanyeckue yKazaHus JJisi 00y4aroIuXcs 10 OpraHU3alMd CaMOCTOATEIBHON paboThI
N0 JUCUUIUIMHE, BKIIOYas IE€PEeYeHb TEM CaMOCTOSTENbHOW paboThl, (OPMBI TEKYILIETO
KOHTPOJISL 110 JUCLHUIUIMHE M TPeOOBaHMS K WX BBIOJHEHUIO pa3MEUICHbl B 3JEKTPOHHOM
1H(pOpMaLMOHHO-00pa30BaTeIbHOM cpene CIIoI' TU(TY) Ha caifre:
http://media.technolog.edu.ru

6. DoHJ 01LIEHOYHBIX CpPpeaACTB 1Jisl MIPOBECACHUA l'lpOMC)KyTO‘-IHOﬁ aTTeCTalumn

CBOEBpEeMEHHOE BBINOJIHEHHE OOYYAIOIUMCSI MEpONPHUATUH TEKYLIEro KOHTPOJIS
MO3BOJIIET MPEBBICUTH (AOCTUTHYTh) MOPOTOBBIM YpPOBEHb («YAOBIETBOPUTEIHHO») OCBOEHUS
IIPElyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbTrarthl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIU JUISI BCEX DJIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) MOPOTrOBBIA YPOBEHb OCBOCHHUSI KOMIETEHIIUN Ha TaHHOM
JTarme.

ITpomerxyTouHas aTTecTanus N0 AUCLHUILUIMHE IPOBOAUTCS B (JOPME 3K3aMEHOB.

IIpu cpave sk3aMeHa, CTyAEHT IOIy4aeT TPHU BOIpPOCAa U3 MEPEUHsI BOIPOCOB, BPEMs
MOATOTOBKHU CTYJEHTAa K YCTHOMY OTBETY - 10 45 MuH.

HpI/IMep BapHaHTa BOIIPOCOB HA DK3aMCHC!:

Bapuant Ne 1
CBf3b MeKIy CHJION U MOTEHIUATbHOI dHeprueil. I'pagnenT ckanspHoii pyHkuuu.

l'lpﬂMO.]'IPIHeﬁHOl"O NMPOBOAHUKA C TOKOM.

3. DBeckoHeyHas IUIOCKOCTH HeceT 3apsil, PABHOMEPHO pacmlpeaeeHHbI

HATNIPSKEHHOCTH 3JIEKTPHYECKOr0 MOJIfl Yepe3 ITOT KPyT.

3akon buo — Capapa — Jlanjiaca U ero npuMeHeHUe K pacyéTy MarHUTHOIO MOJIsI

NOBEPXHOCTHOI M10THOCTLIO 1 MKKJI/M%. Ha HEKOTOPOM PACCTOSIHMM OT ILIOCKOCTH
napajuieJibHO eif pacnoJioxkeH Kpyr paguycom 10 cM. BhlumcauTh moTok BeKTOpa



http://media.technolog.edu.ru/

DoH/| OLIEHOYHBIX CPEJCTB MO NUCIHUILIMHE NpeacTabieH B [Ipunoxennn Ne 1

Pe3y.]'II>TaTI)I OCBOCHHA JUCHUIINIMHBI CUYHUTAKOTCA OOCTUIHYTBIMH, C€CJIM [JIA BCEX
9JICMCHTOB KOMHGTGHHI/Iﬁ AOCTHUTHYT HOpOI‘OBbIﬁ YPOBCHb OCBOCHHUSA KOMIICTCHUIMWH HAa JAHHOM
JTaIIC — OLICHKAa «y,Z[OBJ'IeTBOpI/ITeJ'IBHO))4.
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7. IlepeyeHb y4eOHbIX U3aHUI, HEOOXOAMMBIX JJIS OCBOCHM S JUCUMIIIMHBI.

a) TIeyaTHbIC U3TaHUs

1.

10.

11.

Cagenbes,l.B. Kypc o6mieit pusuku : yaebnoe mocodbue : B 4-x ku. T. 1. Mexanuka / U. B.
Cagenbes. - 5-¢ u3 ., ucnp. . — Cankr-IlerepOypr, Mocksa ; Kpacuonap : Jlans, 2011. — 336
c. - ISBN 978-5-8114-1207-5 -336 c.

CagenweB,l1.B. Kypc o6mieii pusmku : yaebHoe mocobue : B 4-X kH. T. 2 . DIeKTpU4IecTBO U
maraetusm / M. B. CaBenbeB. - 5-¢ uz., uchp. . - Cankr-IletepOypr, Mocksa ; Kpacaonap:
Jlanp, 2011. — 342 c. -ISBN 978-5-8114-1208-2 .

CagenneB,l.B. Kypc obmielt ¢pusuku : yaebHoe mocodue : B 4-x kH. T. 3. MonexyssipHas
¢usuka u repmonunamuka/ M. B. CaBenbes. - 5-¢ uzg., ucnp. . - Cankr-IlerepOypr, Mocksa
; Kpacuomap: Jlanp, 2011. —208 c. - ISBN 978-5-8114-1209-9.

CagenweB,l.B. Kypc o6mieii pusmuku : yaedbHoe mocobue : B 4-x kH. T. 4 . Bonmubl. OnTuka.
/ N. B. CaBenbeB. - 5-¢ uzn., uctp. . - Cankr-Ilerepoypr, Mocksa ; Kpacnonap: Jlans, 2011.
—251 ¢ .- ISBN 978-5-8114-1210-5
Banume M.I'. Kypc obuieit ¢puzuku : YyeOHoe mocoOue s By30B M0 TEXHUUECKHUM
HaIpaBJICHUSM MMOATOTOBKY M cniennaibHocTsM / M. I'. Banumes, A. A. TloB3uep. - 2-¢ u3n.,
ctep. - Cankr-Ilerepoypr, Mocksa ; Kpacnonap: Jlans, 2010. - 573 c. : wi. - (YueOHUKH U1
By30B. CnieninansHas auteparypa). - ISBN 978-5-8114-0820-7
CrapoBukoB, M.M. BBenenue B 3KcrepuMEHTalbHYIO (QU3UKY : ydeOHoe mocobue/ M.U.
CraposukoB. - Cankrt-IletepOypr, Mocksa ; Kpacnonap : Jlans, 2008. - 235 ¢. - (Y4ueOHuKH
it By30oB. CrierianbHas ureparypa) - ISBN 978-5-8114-0862-7

Oupranr, E.B. PykoBoACTBO K penieHnro 3a1a4 1o Kypcy o0mieit pu3nku : yaeOHoe mocooue
JUIS BY30B 110 TEXHUYECKMM M TEXHOJOTHYECKHUM HANpaBiCHUSM M crenuanbHoctsM/ E.B.
®upranr. - 3-¢ u3., crep.. - Cankr-IletepOypr, Mocksa ; Kpacnonap: Jlans, 2009. - 348 c. -
(YueOnuku ms By3oB. CrienuanbpHast muteparypa). . - ISBN 978-5-8114-0765-1

W3ydyeHue BpalleHHs IUIOCKOCTH NOJSpPHU3alMM CBeTa @ METOAMYECKHE YKa3aHMs K
nabopatopHoit padore Ne 57 / C.B. Xorynnona, B.B. brarosemenckuii, b.b. bonotos, B.H.
CkoOeneB ; MunucrepctBo oOpa3oBaHus u Hayku Poccuiickoit ®enepaunn, CaHKT-
[TeTepOyprekuit FOCYJIapCTBEHHBI  TEXHOJIOTMYECKMH  HMHCTUTYT (TeXHMUYECKUI
yauBepceuteT). Kadenpa obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TYVY)., 2015. — 22 c.

[IpoBepka 3akoHa Maioca : MeTOAMYECKUE yKa3aHUs K JlabopaTtopHoit padote Ne 56 / C.B.
XotyuioBa, B.B. bmarosemenckuii, b.b. BbonoroB, B.H. CkobeneB ; MwuHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®eneparyu, Cankr-IlerepOyprckuii rocyjapcTBEHHBbIIH
TEXHOJIOTUYECKUN MHCTUTYT (TexHuueckuil yHuBepcuter). Kadenpa obmeit ¢usmku. —
Cankr-IlerepOypr: CIIGI TU(TYVY)., 2015. — 18 c.

bnarosemenckuii, B.B. MccnenoBanue CnexkTpoB IOTNIOIIEHHUS PACTBOPOB OPraHUYECKHUX
MOJIEKYJI. METOJIMYECKUe yKazaHus K nabopatopHoit padote Ne 90 / B.B. biarosermenckui,
A.B. benskos, C.B.Xorynnosa; MunucrepctBo o0pa3zoBaHus U Hayku Poccuiickoit
Oenepannn, Cankr-IlerepOyprckuii  ToCyJapCTBEHHBIH  TEXHOJOTUYECKHH  HHCTHTYT
(rexnnueckuit  yHuBepcuteT). Kadenpa oOmieit ¢usuxu. — Cankr-IlerepOypr:
CIIoI' TU(TY)., 2015. - 26 c.

AgepmnHa, ['.I'. M3ydyeHnue aucnepcuu cBeTa B BEHIECTBE . MeToaudecKue yKazaHHs K
nabopatopHoit pabore Ne 68 /I.I. Aepmmnua, A.B. bemikos, O.I1. Illyctpona;
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12.

13.

14.

15.

16.

17.

18.

19.

MunucrepcTBo oOpa3zoBanmsi U Hayku Poccuiickoit ®enepanun, Cankr-IlerepOyprcekuii
rOCYJapCTBEHHBIN TEXHOJIOTMYECKH MHCTHTYT (TexHuueckuid yHuBepcureT). Kadenpa
obmeit ¢uszuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2014. — 18 c.

Janunsuenko, B. I'. Omnpeznenenne oTHOLIEHUS 3apsijia 3JIEKTPOHA K €r0 Macce ¢ MOMOIIbIO
MarHeTpoHa : METOJUYECKHE yKa3aHus K jabopaTopHoit padore Ne 33 / B. I'. JlaHunb4eHko,
JI. H. KaypoBa ; MunuctepcTtBo oOpa3oBanus u Hayku Poccuiickoit ®enepamuu, CaHKT-
[lerepOyprckuif  rocyqapCTBEHHBIM ~ TEXHOJOTMYECKUM  MHCTHUTYT (TeXHUYECKUI
yauBepcuteT). Kadenpa odmeit ¢usuku. — Cankr-Ilerepoypr: CITIOI' TU(TY)., 2014. — 21 c.

bonoros, b.b. fIBiaeHus 3J1€KTPOMAarHUTHOM MHIYKLHMHM U CaMOMHAYKIMM @ METOAUYECKHUE
ykazaHus K nmabopatopnoit padore Ne 39 / b. b. bonoros, A. B. benskos, O. I1. lycrposa ;
MuHnucrepcTBo oOpa3zoBanusi U Hayku Poccmiickoit ®enepanun, Cankr-IlerepOyprcekuii
rOCy/IapCTBEHHBI TEXHOJOTMYECKHM HMHCTUTYT (TexHuueckuil yHuBepcuter). Kadenpa
obmeti ¢uzuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2014. — 23 c.

Kepnooii, A.M. HM3Mepenue HATUHBI CBETOBOW BOJHBI MPU IMOMOIIU AU(PPAKIIHOHHON
peIIeTKH : METOUYECKHe yYKa3aHus K JlabopaTopHoi pabote Ne 54 / A. U. Kepuosoii, C. B.
Hpsiuenko ; MunucrepctBo oOpa3oBanuss u Hayku Poccuiickoit @enepanuu, CaHKT-
[letepOyprckuii  rocyJapCTBEHHBIM  TEXHOJOTHYECKHH  HMHCTUTYT  (TEXHUYECKHIA
yauBepcureT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. — 22 c.

HccnenoBanue rupockonuyeckoro 3¢dexra: MeTOAUYECKHE YyKa3aHus K J1abopaTOpHOM
pabore /  B.I'. J[lanunbuenko, C.B. J[Ipsuenko, A.M. Xepnosoit, HO.P. Pynaxos;
MunucrepctBo oOpasoBanusi u Hayku Poccuiickori ®enepanum, Canxt-llerepOyprekuid
TOCY/IapCTBEHHBIA TEXHOJOTHYECCKHA WHCTUTYT (TeXHWYeCKWid yHuBepcurteT). Kadenpa
obmert ¢uszuku. — Cankr-IlerepOypr: CIIOI TU(TVY)., 2013. — 15 c.

Uubucos, A.I'. ®orosnexrpuueckuid 3pdekT meromuveckue ykazaHUS K JIaOOpaTOpHOU
pabore Ne 59 / A.I'. Yubucos, O.I1. lllyctpoBa, B.B. bnarosemenckuii ; MunucrepcTBo
oOpazoBanus u Hayku Poccuiickoii @enepaunn, Cankr-IlerepOyprckuii rocyaapcTBEHHBIH
TEXHOJIOTUYECKUM HMHCTUTYT (TexHuueckui yHuBepcuteT). Kadenpa obmelt ¢usuku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2013. - 22 c.

Yubucos, A.I'. OnpeneneHue TOPU30HTATHLHOM COCTABJISIONICH MAarHUTHOTO TOJIA 3eMIH !
Meroanueckue ykazanus K JaboparopHoii padote Ne 31/ A.I'. Yubucos, JI.H. Kaypoga,
O.I1. OlyctpoBa, B.B. ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit denepauuu,
Cankr-IlerepOyprckuif  rocyapCTBEHHBIH TEXHOJIOTMYECKMH HMHCTUTYT (TEXHHUYECKUIl
yauBepceuteT). Kadenpa obmet ¢pusuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2013. — 18 c.

XotyHuoBa, C.B. M3yyeHue 3aKOHOB TEIUIOBOTO M3JIyYEHHMs] METOIMYECKHE YKa3zaHHs K
naboparoproit padore Ne 58/ C.B. Xorynnosa, B.B. bnarosemenckuii, B.H. Cxobenes ;
MunucrepctBo oOpasoBanusi U Hayku Poccuiickoit ®enepanun, Canxt-IlerepOyprekuit
rOCyJapCTBEHHBIN TEXHOJIOIMYECKHM MHCTUTYT (TexHuueckuid yHuBepcureT). Kadenpa
oOmeit ¢m3uku. —  Camkr-Ilerepoypr:  CIIGI'TU(TY)., 2012. - 21 c.

XotyHuoBa, C.B. M3ydyeHue »JIEeKTPOCTATUYECKUX TMOJeH Ha Mozenu @ Meronudeckue
yKazaHus K 1abopatopHoit padore Ne21 / Xorynnosa C.B.,bnarosemienckuit B.B., CkoGenes
B.H. ; MunucrepctBo o0pazoBanuss u Hayku Poccuiickoit ®enepauuun, CaHkr-

18


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

20.

21.

22.

23.

24,

25.

26.

27.

28.

[TerepOyprckuii  TOCYTAapCTBEHHBIM  TEXHOJOTHYECKMH  MHCTHUTYT  (TEXHUYCCKUU
yauBepcureT). Kapenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2012. — 15 c.

Bonbkenmreiin, B.C. COopHUK 3a1a4 1o o01memMy Kypcy Gu3nku: yued. mocodue i TeXH.
By30B / B.C. Bonbkenmreitn — Cankr-IlerepOypr.: Kumxnbiii mup, 2005. — 326¢. -- ISBN 5-
86457-2357-7

Hetnad, A.A. Kypc dusuku : Yae6Hoe nocodue mis BTy30B / A.A. etnad, b.M. SBopckuii.
— 10-e m3n., crep. — MockBa:: Academia, 2015. — 720 c. . - (Beicuiee obpa3oBanwme). -
ISBN 978-5-4468-2291-1

NBanos, A.Jl. MonekymnspHas ¢puzuka: MeToauveckue yKkazanus K JabopaTopHbIM padoTtam /
A.Jl. UBanoB, B.B. Kammer, B.b. Ocrames; ; MunuctepcTBo 00pa3oBaHUS M HayKd
Poccuiickoit ®@eneparun, Cankr-lIlerepOyprckuii rocy1apCTBEHHBI TEXHOJIOTMYECKHNA
UHCTUTYT (TexHuueckuid yHuBepcuter). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2005. — 49 c.

Hynnaukosa, T.A. OmnpeneneHue TeMreparypbl HUTH JIAMITBl HAKAIWBAHUS | METOIUYECKHE
ykazaHus K jaboparopuoii pabore Ne23/ T.A. dyanuxosa, B.b. Ocrames ; MunuctepcTBoO
oOpa3oBanus u Hayku Poccuiickoii @enepaunn, Cankr-IlerepOyprekuil rocyaapcTBeHHbIN
TEXHOJIOTHYECKU HHCTUTYT (TexHuueckud yHuBepcuteT). Kadenpa oOmeit  ¢usuku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2011. — 10 c.

Jynnukosa, T.A. UnTepdepenuus cBera B TOHKUX IUIeHKax. [logockl paBHON TOJIIMHBIL.
Konbia HeloToHa : mMeroauueckue ykazaHus K jaboparopnoii padore / T.A. Jlyanukona,
B.b. OcrameB ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit ®@enepanuu, CaHKT-
[letepOyprckuii  rocyJapCTBEHHBIM  TEXHOJOTMYECKHH  WHCTUTYT  (TEXHUYECKHI
yauBepceuteT). Kadenpa obmeit ¢usuku. — Cankr-IletepOypr: CIIOI TU(TY)., 2011. — 10
c.

HynnukoBa, T.A. M3ydyenue uHTepdepeHUMH cBeTa MpHU momouy Oounpusmsl dpenens :
METOAMYEeCKHe yKa3zaHHs K JabopaTopHoi pabote Ne52 / T.A. lynuukoBa, B.b. Ocrames ;
MunuctepctBo oOpa3oBanus u Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
TOCYJApCTBEHHBIN TEXHOJOTUYECKUH HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmert ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2011. — 14 c.

bonoroB b.b. fIBineHus 3n€KTpOMarHUTHOM WHAYKIMM W CaMOMHAYKIMU: METOJINYECKHE
yKazaHusg K JsabopatopHoil pabore /b.b. bonoros, A. B. bemskos O.II. llycrposa ;
MunuctepctBo oOpa3oBanus u Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
TOCYJaPCTBEHHBIM TEXHOJOTUYECKH WHCTUTYT (TexHuueckuit yHuBepcuteT). Kademapa
obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2014. - 23 c. :

MexaHuKa MOCTYNMaTeNIbHOIO U BpaIllaTeIbHOTO ABMKEHHUS : yuebHoe nocodue / O. I1.
[Myctpona ,A.B. bensikos, A.J] . IBanoB; MuHucTtepcTBo 00pa3oBaHus U HAYKH
Poccuiickoit ®enepannu, Cankr-IletepOyprekuii rocy1apcTBeHHBIH TEXHOIOTHYECKHMA
UHCTUTYT (TexHu4yeckuil ynusepcutet). Kadenpa odmeit ¢pusuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2018. - 29 c.

Mexanuka kojebaTebHOro JBMKEHUS : yueOHoe nocooue / Y. A. Kysnos, A.B. benskos,;
O.I1. UlyctpoBa, A.Jl. IBaHOB ; MuHHCTEpCTBO 00pazoBaHus U Hayku Poccuiickoit
®eneparun, Cankt-IlerepOyprekuii rocy1apcTBEHHbBIN TEXHOJIOTHYECKUNA HHCTUTYT

19



29.

30.

31.

32.

33.

34.

35.

36.

(Texanueckuii yausepcuret). Kadenpa odmeit duszuku. — Cankr-IletepOypr:
CII6I' TU(TY)., 2018. - 22 c.

W3y4eHne ranpBaHomeTpa. Mcnonb3oBaHue ero B Ka4eCcTBE aMIIEpMETPa U BOJIBTMETPa

: [Ipaktukym / b. b. bonoros , C.B. Xorynnosa, B.B. brarosemenckuii, B.H. CxoGernes ;
MunucrepcTBo 0oOpa3oBanus u Hayku Poccuiickoit @enepannu, Cankt-IlerepOyprekuit
rOCY/IapCTBEHHBIN TEXHOJIOTHUECKUN UHCTUTYT (TeXHUUECKU yHuBepcuTeT). Kademnpa
obmeit ¢usuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2017. - 21 c.

N3yuenne cnektpa aroma Bogopoaa : Ilpaktukym / C. B. Xotynnosa, b.b. bonotos, B.B.
bnarosemenckuii ; MunucrepcTBo oOpasoBanus u Hayku Poccuiickoii @enepanum, CaHKT-
[TeTepOyprckuil rocyjapCTBEHHBIN TEXHOIOTUYECKUM HHCTUTYT (TEXHUYECKUM
yauBepcuteT). Kadenpa obmeit ¢uszuku. — Cankrt-Ilerepoypr: CIIGI TU(TY)., 2017. - 17 c.

HIycrposa O.I1. I'pagynpoBka monoxpomaropa : Ilpaktukym / O. I1. lyctpoBa, A. B.
bensikos, A. /I. VIBanoB ; MunuctepctBo o0pa3oBanus u Hayku Poccuiickoit denepannu,
Cankr-IlerepOyprckuii rocyaapCTBEHHbIH TEXHOJOTUUYECKUN MHCTUTYT (TEXHUYECKUI
yauBepeuteT). Kadenpa obmet dusuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2016. - 18 c.

Uponos, N.E. Mexanuka : OcHoBHbIe 3akoHbI / W.E. UpomoB. — 7-¢ u3a., ctep. — M.ockBa:
BMHOM. JIa6oparopus 3uanwuii, 2005. — 309 c. - ISBN 5-94774-196-2 :

Hponos, N.E. BomHossie mponecchl : OcHoBHbIe 3akonbl / U.E. Uponos. — 2-e u3a., gom. —
Mocksa: BUHOM. Jlabopatopus 3uanuii, 2004. — 263 c. -- ISBN 94774-008-7

Hponos, N.E. ®uzuka makpocuctem : OcHoBHbIe 3ak0oHbI / M.E. UpomoB. — 2-e u3zn., mom. —
Mocksa: BUHOM. Jla6opatopus 3uanuii, 2004. — 207 c.-_ ISBN 5-94774-122-9

Hponos, U.E. KanroBast ¢usuka : OcnoBusle 3akonbl / M.E. Upogos. — 2-e uzn., mom. —
Mocksa: BUHOM. Jlabopatopus 3nanuii, 2004. — 256 c. - ISBN 5-94774-058-3

Uponos, U.E. Dnextpomaruerusm : OCHOBHbIE 3aKOHBI: yueOHOe nocooue ais By30B / W.E.
Hponos. — 5-¢ m3a. — Mocksa: BUHOM. JlaGopatopus 3uanuii, 2006. — 319 c. - ISBN 5-
94774-395-7

B) 3siekTpoHHbBIE yueOHbIe U31aHUA

1. bnarosemenckuii , B.B. M3yuenue ciekTpoB nponyckaHusi UHTEpPEpEHINOHHBIX
U CTEKJISTHHBIX CBeTO(UIBTPOB : yueOHoe nmocobue / B. B. briarosemenckuii, C. B.
XotyHuosa, b. b. bonotos ; Mununcrepctso o6pasoBanus 1 Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprckuii rocy1apcTBEHHbIN TEXHOJIOTHYECKUNA HHCTUTYT
(Texnuueckuit yausepcurer). Kapenpa obmelt ¢puzuxu. — Cankr-IlerepOypr:
CII6I' TU(TY)., 2019.-18 c. //CTI6I TU. DnekTponHas 6ubinoTeka.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum nocrymna:
JUIS 3apErMCTPUPOBAHHBIX T10JIb30BATENIEH.

2. JKepnosoii, A.W. 3MepeHne HAMarHM9€HHOCTH BEIIECTB METOIOM SIJICPHOTO
MarHuTHOTO pe3oHaHca : yueoHoe nocodue / A. U. XKepuosoii, C. B. [IpsiueHko ;
MunuctepcTBo 006pazoBanus u Hayku Poccuiickoit denepanuu, CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIN TEXHOIOTHYECKUN HHCTUTYT (TEXHUYECKUN
yauBepcuteT). Kadenpa obmeit ¢puzuxu. — Cankr-IlerepOypr: CIIOI TU(TY).,
2019.-22 c. //CIIOI' TU. DnexTpoHHas 6ubiaroTeka.-
URL:http://technolog.bibliotech.ru (zara oopamenus: 12.01.2021).-Pexum gocrymna:
JUIS 3apErMCTPUPOBAHHBIX I0JIb30BATEINICH.

3. .M3yuenwue BpameHus IIIOCKOCTH TOJSIPU3AINH CBeTa : MeToanyeckue yKa3aHus K
nabopatopHoii padote Ne 57 / C.B. XoryHuoBa, B.B. brnarosemenckuii, b.b.
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Bonoros, B.H. Ckobenes ; MunucrepctBo obpa3oBanus U Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprekuii rocyapcTBEHHBIN TEXHOJIOTHYECKUM HHCTUTYT
(rexnuueckuit yauBepcuter). Kadenpa obmei ¢usuku. — Cankr-IletepOypr:
CIIOI'TU(TY)., 2015.-22 c. //CII6I' THU. DnekTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru(nara obparienus: 12.03.2021).-Pesxxum nocryna:
JUISL 3aperuCTPUPOBAHHBIX TOJIb30BATENICH.

[TpoBepka 3akoHa Maimoca : Mertoaudeckue yka3aHus K JjabopaTopHoi pabote Ne 56
/ C.B. XoryHuoBa, B.B. brarosemenckuii, b.b. bonoros, B.H. Cxobernes ;
MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanum, CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIN TEXHOIOTHYSCKUN HHCTUTYT (TEXHUYCCKUIN
yuuepcureT). Kadpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY).,
2015.-18 c. //CII6I' TU. DnekTpoHHas 0MOJIMOTEKA. -
URL.:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2021).-Pesxum gocryma:
JUISL 3aperuCTPUPOBAHHBIX TOJIb30BATENICH.

bnarosemenckuii, B.B. UccnenoBanne cniekTpoB MOTIIOMIEHUS pAaCTBOPOB
OpraHMYeCcKUX MOJeKyn: MeToauueckue yKkazanus K naboparopHoit padore Ne 90 /
B.B. bnarosemenckuii, A.B. benskos, C.B.XoTyHuoBa; MuHucTepcTBO 00pa3oBaHus
u Hayku Poccuiickoit @enepanuu, Cankt-IleTepOyprekuii rocyaapcTBEHHBIM
TEXHOJIOTUIECKAN MHCTUTYT (TeXHU4ecKuil yHuBepcurer). Kadenpa obmeit pusuxmu.
— Cankr-IlerepOypr: CIIOI TU(TY)., 2015.-16 c. /CII6I TU. DnekrponHas
oubmmoreka.-URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-
Pexxum noctymna: aiist 3aperucTpupOBaHHBIX MMOJIB30BATENEH.

AsepmmHa, ['.I'. U3ydyenue qucriepcun cBeTa B BEWECTBE | MeToanYecKne yKa3aHus
K JaboparopHoii padote Ne 68 /I'.I". ABepmnHa, A.B. benskos, O.11. lllycrposa ;
MunucrepcTBo 00pasoBanus u Hayku Poccuiickoii @eneparnum, CaHKT-
[TeTepOyprckuil rocy1apcTBEHHBIN TEXHOIOTUYECKUH HHCTUTYT (TEXHUYECKUH
yHuBepcuret). Kadenpa obmeit ¢pusuku. — Cankr-Ilerep6ypr: CIIGI TU(TY).,
2014.-18 c. //CII6I ' TU. DnexTpoHHas 6ubnuorexa.-
URL.:http://technolog.bibliotech.ru (zara o6pamenus: 12.03.2021).-Pexxum gocrymna:
JUTSL 3apETUCTPUPOBAHHBIX TTOJIb30BaTEICH.

. Janunpuenko, B. I'. Onpenenenue oTHOIIEHUS 3apsiia JEKTPOHA K €ro Macce C
MOMOIIBIO MarHeTPOHA : METOIMYECKHE YKa3aHUA K JabopaTtopHoii pabote Ne 33 / B.
I'. Janunpuenxo, JI. H. KaypoBa ; MunucrepctBo 00pa3oBaHus U HAyKH
Poccuiickoit @enepanuu, Cankr-IletrepOyprekuii rocy1apcTBeHHbBIH
TEXHOJIOTUYECKHUM HHCTUTYT (TexHuueckuil yausepcuteT). Kadenpa obmelt ¢puznku.
— Cankr-IletepOypr: CIIOI' TU(TY)., 2014,-21 c. /CII6I' TU. Dnekrponnas
oubmmoteka.-URL:http://technolog.bibliotech.ru (mara oopamenus: 12.03.2021).-
Pexum noctyna: aiis 3aperucTpupOBaHHBIX MOJIb30BATENIEH.

bonotos, b.b. fIBneHns 3nekTpoOMarHMTHOW HHIYKIUNA U CAMOMHIYKIUH :
MeTOAMYECKHEe yKa3zaHus K T1abopaTopHoit pabote Ne 39 / b. b. bonotos, A. B.
benskos, O. I1. HlycrpoBa ; MunucrepctBo oOpa3zoBaHus 1 Hayku Poccuiickoit
®enepanun, Cankr-IlerepOyprckuii rocy1apCTBEHHbIN TEXHOIOTHYECKUNA HHCTUTYT
(texnuueckuit yausepcuter). Kadenpa obmei ¢uzuxu. — Cankr-IlerepOypr:
CIIoI'TU(TY)., 2014.-23c¢. //CII6I' TU. DnekTponHast OubanoTeka.-
URL.:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2021).-Pesxxum gocryna:
JUIS 3apErMCTPUPOBAHHBIX T0JIb30BATEINIEH.

Kepuosoit, A.W. M3mMepeHne JIMHBI CBETOBOI BOJIHBI TP MOMOIIU AUPPAKIIHOHHOM
pElIeTKH : METOIMYECKUE YKa3aHusl K labopaTopHoii pabote Ne 54 / A. W.
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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

10.

11.

12.

13.

14.

Kepuoroii, C. B. Ipstuerko ; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoii
®enepanun, Cankt-IlerepOyprekuii rocyapCcTBEHHBIN TEXHOJIOTHISCKUNA HHCTUTYT
(rexuuueckuii yauBepcutet). Kadenpa obmeit ¢usuku. — Cankr-IletepOypr:
CIIOI'TU(TY)., 2014.-22 c. //CII6I' THU. DnekTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru(nara obparienus: 12.03.2021).-Pesxxum nocryna:
JUIS 3aperuCTPUPOBAHHBIX MOJIb30BaTEIICH.

HccnenoBanue rupockonuueckoro s dexra | MeToauueckue yKazaHus K
naboparopnoii padore / B.I'. Janunwsuenko, C.B. Ipsuenko, A.W. XKepnosoii, FO.P.
PynakoB ; MunucrepcTBo oOpasoBanus u Hayku Poccuiickoit @enepannu, CaHkT-
[TerepOyprckuii rocyapCTBEHHBIN TEXHOJIOTHYECKUNA HHCTUTYT (TEXHUYCCKUN
yauBepcuteT). Kadenpa odmeit ¢pusuku. — Cankr-Ilerepoypr: CIIOGI TU(TY).,
2013.-15 c. //CII6I' TU. DnexkTpoHHas OMOIMOTEKA. -
URL:http://technolog.bibliotech.ru(nara obparienus: 12.03.2021).-Pesxxum nocryna:
JUISL 3apErUCTPUPOBAHHBIX TOJIb30BaTEIICH.

Uubucos, A.I'. orosnexkrpuueckuii 3pdexr : Meroauueckue ykazaHus K
nabopartopHoii padore Ne 59 / A.I'. Uubucos, O.I1. lllyctposa, B.B.
bnarosemenckuii ; MunuctepcTBo oOpazoBanus U Hayku Poccuiickoit deneparmm,
Cankr-IlerepOyprckuit Tocy1apCTBEHHBIN TEXHOIOTUYECKUI HHCTUTYT
(rexanueckuii yauBepcutet). Kadenpa obmeit ¢usuku. — Cankr-IletepOypr:
CIIGI' TU(TY)., 2013.-17 c. //CIIOI TU. DnexTponHas 6ubnauoTeka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2021).-Pesxxum gocryna:
JUIS 3aperuCTPUPOBAHHBIX TOJIH30BaTENICH.

Uubucos, A.I'. OnpeneneHue TOPU30HTATBLHON COCTABIISAIONIEH MATHUTHOTO TTOJISI
3emiu | Meroanueckue ykazaHus K adopatopHoii padote Ne 31/ A.T'. Unbucos,
JLH. Kaypoga, O.I1. llyctpoBa, ; MunucrepcTtBo oOpazoBanus 1 Hayku Poccuiickoit
Oenepannn, Cankt-IlerepOyprekuii rocy1apcTBEHHBIN TEXHOIOTUYECKUN HHCTUTYT
(rexauueckuii yausepcurer). Kadenpa obmeir ¢usuku. — Cankr-IlerepOypr:
CIIOI' TU(TY)., 2013.-13c. //CIIOI TU. DnextpoHHas 6ubauoreka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2021).-Pesxxum gocryna:
U1 3apETUCTPUPOBAHHBIX MOJIb30BaTEINEH.

Xotynnosa, C.B. N3yueHue 3ak0HOB TEIJIOBOTO U3Ty4YeHHS : MeToaudeckue
ykazaHus K naboparopnoii padore Ne 58/ C.B. Xotyniona, B.B. brnarosemnienckuti,
B.H. Cko6enes ; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit ®enepanun,
Cankr-IlerepOyprckuii rocy1apCcTBEHHBIH TEXHOIOTMUECKUI HHCTUTYT
(Texumueckuii yauBepcutet). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr:
CIIOI' TU(TY)., 2012. -20 c. //CITI6I' THU. DnekTponHas OubnmoTeka.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum nocrymna:
JUIs1 3apETUCTPUPOBAHHBIX MOJIb30BaTENEH.

Xotynnosa, C.B. M3yuenue 31neKTpoCTaTHYIECKHUX TIOJICH Ha MOJICH | MeToIn4ecKue
yka3aHus kK maboparopHoii pabore Ne21 / Xorynmona C.B.,bnarosemenckuii B.B.,
Ckobenes B.H. ; MunucrepctBo 06pazoBanus u Hayku Poccuiickoit @enepanum,
Cankr-IlerepOyprckuii rocyapCTBEHHBIH TEXHOJOTHUECKUH HHCTUTYT
(texnuueckuit yausepcurer). Kadpenpa obmelt ¢puzuxu. — Cankr-IletepOypr:
CIIGI' TU(TY)., 2012.-15 c. //CIIGI TU. DnexTponHas bubiaroTeKa.-
URL:http://technolog.bibliotech.ru(mara o6pamenus: 12.03.2021).-Pexxum noctymna:
JUIs1 3apETUCTPUPOBAHHBIX MOJIb30BaTENEH.
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8. IlepedyeHb »JJIEKTPOHHBIX 00pa30BaTeJIbHBIX pecypcoB, HeOOXOAMMBIX JIsl
OCBOEHHS JHCIHMIIIMHBI.

yueOHbIl TiaH, PIT/] 1 yaeOHO-MeToIMYecKue MaTepralIb:
http://media.technolog.edu.ru

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«DNEKTPOHHBIN YnTaIbHbIHN 3a1 — bubnmmoTex» https://technolog.bibliotech.ru/;

9. MeToauuyecKue YKa3aHus Jsd oﬁyqamumxcs[ 0 OCBOCHHIO TUCHHUIIIMHBI.

Bce Bunel 3anstuii no aucuumiuHe «®Pu3nka» MPOBOASTCS B COOTBETCTBHH C
TpeboBanusmu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YKB. Buasl yueonsix 3ansatuii. JJabopatopHbie 3aHATHS.
OO6mmue TpeboBaHMsI K OPraHU3alny U MPOBEIACHHUIO.

CTII CII6I'THU 040-02. KC VYKJ/B. Buasl yueOnbix 3anstuil. Jlekuus. OOmue
TpeOoBaHUS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunbr y4eOnbix 3ansatuil. CeMuHapsl U
npakTuueckue 3auaTus. O6mue TpedoBaHus K OpraHu3aliui U IPOBEICHUIO.

CTIT CIIGI'THU 048-2009. KC YKJIB. Bunbel yueOnbix 3ansTuil. CamocTosiTenbHas
utaHupyemasi pabora cryaeHToB. O0mue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

[InanupoBaHue BpeMEHU, HEOOXOOUMOTO0 HAa W3YYEHHE NAHHOW IUCHUIUIMHBI, JTy4llle
BCET0 OCYIIECTBIISATh HA BECh CEMECTp, MpEIycMaTpHUBas MpPHU ATOM PETYJSIPHOE MOBTOPEHUE
MPONICHHOTO MaTepuaa.

OCHOBHBIMU YCIIOBUSIMU TIPaBUJILHOM OpraHU3alMi y4eOHOTO Ipoliecca AJisi CTYJACHTOB
SBIISIETCS:

IJIAHOBOCTh B OPraHU3aluy yueOHOU padoThl;

Cepbe3HOE OTHOIICHUE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATuUS CTYIEHT MOMKEH MPUXOJUTh, UMEsl 3HAHUS T0 YK€ U3YUYCHHOMY MaTepHainy.

10. ITepeyens HHPOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3yEeMBbIX NPH OCYLIECTBJICHUHU
00pa3oBaTeIbHOIO NPOLECCa 10 JMCHUILINHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yueOHOM mpomecce MO [JaHHOW JUCHUIUIMHE NPEIYCMOTPEHO HCIOIb30BaHNE
UH(POPMALIMOHHBIX TEXHOJIOTH:

YTEHUE JIEKIIUN C UCIIOJIb30BAaHUEM CIalA-IIPEe3eHTalUM;

B3auMoJielicTBHE ¢ oOydaromumucs nocpenctsom SUOC..

10.2. IporpammHoe oGecneyenne®.
Microsoft Office (Microsoft Excel);
Gaussian09; Microsoft Visual Studio; AutoCAD;

10.3. ba3bl 1aHHBIX U HHGOPMANIMOHHBbIE CTIPABOYHBIE CHCTEMBI.
basbr nannbx Scopus u Web of Science.

11. MaTepHaHLHO-TeXHI/I'{eCKOC o0ecneyeHHe OCBOEHHSN AUCHUIIJIMHBI B XO0/1¢

peaju3anuu o6pazoBaTebLHOI NPOrpamMmbI’.

5 B pazaeine OTO6pa)KaIOTC$I KOMIUICKTBI JIMOCH3HMOHHOI'O H CBO6OI[HO pacopocTpaHdaeMoro nporpaMMHOIro
06€CHC‘IGHI/IH, B TOM YHUCJI€ OTE€YECTBEHHOI'O IPON3BOJACTBA, HCO6XO,HI/IMOFO JUIA obecnieueHus JUCHUITIINHBI
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;

Kagenpa obureit pusnku pacronaraer MarepuanbHO-TEXHUYECKON 6a30ii,
obecreunBaroIeii MPOBEICHUE BCEX BUIOB 3aHATHI. B pacmopsikeHnun CTy/IEHTOB
AMEIOTCS

1. - aBe aynuTOpHH JUIS IPOBEICHUS CEMUHAPCKUX U JIAOOPATOPHBIX 3aHATHH,
OCHAILICHHBIE UHTEPAKTUBHBIMU JTOCKAMH;

2. -KOMITBIOTEPHBIH Kilacc, cocTosmmid u3 10 KOMIBIOTEPOB ¢ BIX010M B MIHTEpHET;

3. -obopynoBanHas 1ab0opaTOpHs U TPOBEACHUS (PHU3UIECKOTO MPAKTHUKYMa

12. Oco0eHHOCTH OCBOCHHS [JUCHUIUVIMHBI HWHBAJIUAAMM M JULHAMH C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI.

JUis WHBaIMIOB U JIML C OrPAHUYEHHBIMH BO3MOXKHOCTAMM Y4YEOHBIE IPOLIECC
OCYILECTBIIsICTCST B COOTBETCTBMM ¢ [losioskeHHMeM 00 opraHuM3aluu y4eOHOro Impouecca ajis
0o0y4YeHHsT MHBAJIUIOB W JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTAMHU 3710poBbsi CIIGI TU(TY),
YTBEpKI€HHBIM pekTopoM 28.08.2014.

® B pasmene oToOpakaeTcs COCTAaB TOMENIEHHi, KOTOpBIE MNPEJACTABIAKOT cOOOM yd4eOHBIE AYMTOPUM IS
NPOBEIEHUs y4eOHBIX 3aHSITHI, IPEIyCMOTPEHHBIX 00pa30BaTeIbHON MPOrpaMMOH 0 JUCIUIUIMHE, OCHAIICHHBIC
000pyIOBaHUEM M TEXHUYECKUMH CPEJICTBAMH 00yUEHHUsL.
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ITpunoxenue Ne 1
K paboueii mporpamMme TUCIIATLTAHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

JUCHHUILINHE «Du3nKa

1. IlepeuyeHb KOMIeTeHUMII U 3TANOB UX (OPMHUPOBAHMS.

Wnnexc
Conepxanue’ Aran hopMUpoBaHHS®
KOMIETEHLINHA Acp (bopmup
OIlK-1 IIPOMEKYTOYHBIN

Crnioco0OeH MpUMEHSTh €CTECTBEHHOHAYYHbBIE U
001IeMH)KEHEePHBIE 3HAHUS, METO/Ibl MATEMAaTUYECKOTO
aHaJM3a U MOACIIUPOBAHUS B MPOGECCHOHATHHOM
JIeSTCIIbHOCTH;

7 dKupubiM pUPTOM BBIIENSAETCA Ta YaCTh KOMIETEHLIMU, KOTOpas (OPMHUPYETCS B XOJ€ M3y4eHHs JAHHOH JMCLUUILIMHBL (€CJIU KOMIETEHIUS OCBAMBAETCA MOJHOCTBIO, TO
(parMeHTHI HE BBIICISIOTCS).

8 Dran popMHUpOBaHMS KOMIIETEHIMH BbIOUpaeTcs 110 11. 2 PITJ] 1 ydeOHOMY IUIaHy (HayajbHbIA — €CIIM HET MPEANIECTBYIONMX AUCIUILIMH, UTOTOBBIA — €CJIM HET M0CIeyIOIUX
JTUCTIHTUIAH (MM KOMIIETEHINA He popMupyercs B xone npakTuky uin [ MA), mpoMeXyTOUHBIN - BCE APYyTHE)
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2. IToka3zatenu u KPUTEPUHA OLNCHUBAHUA KOMIIeTEHIIUIl Ha PA3JTUYHBIX 3Tanax ux (l)OpMPIpOBaHI/Iﬂ, IIKaJIa ONCHUBaHUSA

Kon u naumenoBanue INoka3zaTenu chopMUPOBAHHOCTH Kpurepuit YpoBHU CHOPMUPOBAHHOCTH
MHIMKaTOpa NOCTHXKCHUS (meckpunTopsl) OLICHUBAaHUS (omrMcaHue BBIPAKEHHOCTH JECKPUIITOPOB)
KOMIIETEHIIUH
1 «YIOBJIETBOPUTEIIBHOY «XOpOULIO» «OTJIUYHO»
(moporoBbIit (cpennuit) (BBICOKHI)
OT1BeTHI Ha | Haer onpenenenus | Jaer onpeznenenus | MNpasuabHo haet
Bonpockl  Nel-16, | OCHOBHBIX (PU3MYECKHX | OCHOBHBIX (DH3HYECKUX | onpeneneHus
- - - - | BEJIMYHH C OHH/I6K3MI/I. BCIIMYNH C HOBHbIX OU3NYECKUX
OIIK-L.4. Hlaet  ompenenenus  OCHOBHBIX 23-45, 67-83, 95 Ilyraerca B eaununax | HetoyHocTsIMu. Mmeer ocHoBHbIX puamiec
Henonsoanme (GU3HYECKUX BEIMYUH, OOBSICHSIET 9, 106-118 x|~ S ' BenMMH.  ObbACHALT
Gu3NYeCKUX 3aKOHOB H 6 ’ 9K3aMCHY H3MCPCHITAL. npez[cgaBneHne O | mx  cmbicn, cnocobel
. | IX CMBI I bl U CIUHHUILIBI crocobax ux
IIPUHIUIIOB B CBOCH CMBICT, € 0;:0 CA I P — n3mepeHus.
5 u3Mepenus (3-1 ' MpaBuAbHO Ha3blBaeT
npogeccHonanbHOH [IpaBunbHO Ha3BIBAET AMHNLbI U3MEPEHNA
ACATCIILHOCTH. €IMHULBI U3MEPEHMUSL. '
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[IpaBuiIBHO bopmymupyer | OTBETHI Ha
Boripochkl  Nel-45, | dopmynupyer [IpaBunbsHO
OCHOBHBIE  3aKOHBI  (DU3HKH,
67-83, 95-96, 119- | ocHOBHBIE  3aKOHBI | GOPMYIUPYET [TpaBuibHO
OIIHCHIB " W3UYECKU
ChIBAIOTIHE (usirseckue 155 k ax3ameny (10337041 C | OCHOBHBIE  3aKOHBI | POPMYIHPYET
SABJICHUS 1 ITPOLICCCRI, omubKkamu, myraercs | Gusukd.  HaspiBaeT | OCHOBHBIE — 3aKOHBI
HaspiBaer OrpaHHYCHUA B 00J1acTH | OrpaHUYEHUS ¢usukn u obnactu
MIPUMEHEHHUSI 3aKOHOB, IPUMEHEHHS IPUMCHCHUS ux MPUMEHEHHUS.
[puBoaut IpUMepbI 3aKOHOB. 3aKOHOB ¢ | [IpuBoguT mpuUMepbI
MIPUJIOKEHUSI 3aKOHOB (DU3UKH B HebOMbLIMU TIPHIIOKCHHA
. HETOYHOCTSIMHU. 3aKOHOB (DM3HWKU B
MIPAKTUYECKON JesaTenbHOCTH (3- o
5 [TpuBOIUT MPUMEPHI | IPAKTHYECKON
) MPUIIOKEHUS NeSITeTbHOCTH.
3aKOHOB (M3HMKH B
MPaKTUYECKOU
NEeSITETTHHOCTH.
OObscHseT sBiaeHue win npoiecc | OTBETH Ha Bribupaer Beibupaer ¢usuueckue | [IpaBHILHO U SICHO
Ha OCHOBE (PU3MUYECKHX 3aKOHOB | Bompochl NeNel- (bu3MYecKre 3aKOHbI, | 3aKOHBI, O0OBSCHSIET
(V-1) 15,46-66,84-105 k | onHUCHIBAIOIIHAE OIIMCBIBAIOIINE buznyeckuit
DK3aMEHY SBJICHUE WM ABJICHHC Hng IpOLeCe | mpomecc.
H bIIIUMHA
TPOIIECC ¢ MOMOMIBI0 | © ool
HETOYHOCTAMMU.
HaBOJISIIIIAX
BOIIPOCOB.
OTtBeThl HA 3anuceiBaeT
3amucpiBaeT GopmyIiel, BOIIPOCEI dhopmyIbl, 3anuceBaeT [IpaBunsHO
OIMCHIBAIOLIHE PU3UICCKOE ABICHUC | NoNo4()-66, 82- | onuceIBaroIne dbopmysl, 3aIKUCBIBAET
uiM npouece. Pemaer pusiaeckue | 107 112-119 K | Gpusnueckoe sABJIeHUE | ONUCHIBAOLINE (opmysl,

sagaun.(H-1)
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9K3aMEHY C OIINOKaMH. (dusnyecKoe SBICHHUE | OMUCHIBAIOIIHE
[Tyraercs pu | ¢ HEOOJIBIIUMH | PU3HYECKOE
peleHnun HetouHocTsAMU. [lpu | siBIeHME. Pemraer
(bu3mvecKux 3a1ad. peIIeHIN buzndecKue 3a1aun.
busznueckoil 3amadu
HE MOXET JOBECTH
penieHue J10 KOHIA.
[Ikana OLICHUBAHUS COOTBETCTBYET CTO CIIoI' TU(TY):

28




14.

15.

16.

17.

18.

19.

20

21.

1. TunoBble KOHTPOJIbHBIE 3aJaHUS IVIsl POBeEHHUsI IPOMEKYTOYHOM aTTecTa
Mexanuka.

IIpocTtpaHcTBO W BpeMs, CHUCTEMBI OTCYETA. OcHOBHBIE =~ KMHEMaTUUYECKUE
XapaKTEPUCTUKH KPUBOJIMHEWHOIO IBUKEHHUS: CKOPOE YCKOPEHHE.

Kunemaruka BpamatreiabHOro JBUKEHMS: YIJIOBask CKOPOCTb M YIIIOBOE YCKOpPEHHUE, MX
CBSI3b C JJMHEHHON CKOPOCTHIO  YCKOPEHUEM.

IlonsTHE COCTOSTHUS MEXaHHMYSCKOM CUCTEeMBbI. 3aKOoHBI HproTOHA.

3aKoH coxpaHeHus uMityibca. LleHTp nnepuumu.

MOMEHT UMITYJIbCa MATEPUATILHOM TOYKA U MOMEHT CUJIbI MEXaHUYECKON CUCTEMBI.
MomeHT cuiibl. 3aKOH COXpaHEHHUsI MOMEHTA CHJIbl MEXaHUYECKON CUCTEMBI.

Cuuia, paboTa ¥ moTeHIIMAIbHAsI SHeprusi. KoHCcepBaTUBHBIE 1 HEKOHCEPBATUBHBIC CHITHI.
Pabora u kuHeTHUYECKasI SHEPTHUSI.

3aKoH COXpAaHCHHA ITOJIHOM MEXaHWYECKON OHCPI'HU B I10JIC ITIOTCHUOHWAJIbHBIX CHJIL.

. CBs13p MY CHJION M MMOTEHIMALHOW HEprueil. ['panneHT ckaasipHoil QyHKINN.
. YpaBHEHHE BpalICHUs TBEPAOrO TEIa BOKPYT 3aKPEIJIEHHOW 0ch. MOMEHT MHEPLUH.
. MomenT nnepunun. @opmyna Ilreitnepa.

. [IprHIMN OTHOCUTEIILHOCTH [Nanunes-OiHIuTeNHA. ITocTynatel TEOpUU

OTHOCHUTCIIBHOCTH.

CoOnITHE. CI/IHXpOHI/I?»aI_II/If{ gacoB. OTHOCHTEIIBHOCTH OJJHOBPCMCHHOCTH. 3aMe,Z[J'IeHI/Ie
BpPCMCHH. COKpaH_ICHI/IC JJINHBI.

[IpeobpaszoBanus JlopeHua. PensaTHBUCTCKHIT MHBAPHAHT-MHTEPBAI MEXYy COOBITHSIMU.
CrnoxxeHue cKopocTedl B PEIATUBUCTCKOM MEXaHHMKE. PEeIsSTUBUCTCKUI MMITyJIbC. 3aKOH
COXpaHeHMsI umnyiabca. PenstuBuctckas osHeprus. CBsi3b MacCbl M JHEPrUU.
Kunernueckas sueprus.

3agauu Kk pazgeay 1

C BBIIKK OpOCHIIM KaMEHb B TOPU3OHTAIILHOM HarpasiieHud. Uepes 2 ¢ kaMeHb yrall Ha
3emit0 Ha pacctosHud 40 M OT OCHOBaHUS BbIIKH. ONpenenuTb HAYaIbHYIO U
KOHEUYHYIO CKOPOCTh KaMHsI.

Kamenp OpocaroT moja yrioM K ropus3oHTy. Pagumyc KpuUBH3HBI TpPaeKTOPUM B TOYKE
HauBBICILIETO MoAbeMa paanyc kpuBu3Hbl R = 10 M. Onpenennure cKOpocTh B 3TOH TOUKe

JIunelHas cCKOPOCTh TOYEK Ha OKPYKHOCTH Bpallarolierocs Qucka pasHa 3  M/C. Touku,
pacroyio’)keHHbIe Ha paccTossHUM 10cM Onmke K OCH, UMEIOT JUHENHYIO CKOPOCTH 2
M/C. OnpenenuTe yrioByK CKOPOCTh BPAIIEHUs TUCKA.

YroObl ompenenuth KodGdUIMEHT TpeHuss K MexIy NepeBSHHBIMH TOBEPXHOCTSIMH,
OpyCOK MOJOXHIU Ha JJOCKY M CTalM MOJHUMATh OJMH KOHEI[ JOCKH /10 TeX IOop, MOoKa
OpYcOK He Haual Mo Hel CKOJNB3MTh. JTO MPOM3ONIIO NMPH yIie HakioHa gocku 45°.
Onpenenure KO3PGUIUEHT TPEHUS?

.Ha IoJIy CTOHUT TCJIC)KKA B BUIC JJIMHHOM JOCKH, cHa0)XeHHOM Jerkumu koyecamu. Ha

OJIHOM KOHIIE JOCKH CTOHT 4YelloBeK. Macca denoBeka 60 ke, macca gocku 20 xe. Maccoi
Kosiec mpeHeOpeub. TpeHHe BO BTyIKaxX He3HauuTelbHO. C Kakoil CKOPOCThIO Oyaer
JIBUTATHCS TEJIEKKA, €CIIM YETIOBEK TMOUJIET BJOJIb JOCKH CO CKOPOCTHIO (OTHOCHUTEIHHO
nocku) 1 m/c?

[Tnardpopma B BuAe aucka paguycoMm | m Bpamiaetcs mo MHepuuu, aenas 606/mun. Ha
Kparw 1mIaTdhopMbl CTOUT YeJIOBEK, Macca KoTtoporo paBHa 80 xe. CKOIBKO 000OpPOTOB B
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MUHYTY Oyner nenaTh Iutaropma, €CIU 4YelloBeK mepeizer B ee ueHTp? MoMeHT
MHepIHH 1aTGopMbl paBeH 120 xe:m?. MOMEHT WHEPIMH YeloBeKa PAcCUNTHIBATH KaK
JUTSL MaT€PUAITbHOM TOUKH.

22. Kamens Gpomen BBepx noa yriaom 60° x mosepxnoctn 3emiu. Kunerudeckas sHeprus
KaMHS B HayaJdbHbld MOMeHT paBHa 20 /. Onpenenutb KUHETHUYECKYIO U
NOTEHIMAJbHYI0 OSHEPrMM KaMHS B  HauBBICHIEH TOYKE €ro  TPaeKTOPHUH.
ConpoTuBIeHHEM BO3/1yXa MPEHEOPEYb.

23. XokkeliHas maiida CKOIB3UT 5 M, €CIIU MPU OPOCKE il COOOIAaT Ha4aIbHYH CKOPOCTh
2 m/c. Kako#i myTh OHa MPOCKOJIB3UT, €CIIH €l COOOIINTh HAYalIbHYIO0 CKOPOCTh 4 M/C?

24. Tonkuii crep>xkeHb nauHOM 50 cm u Maccoit 400 2 Bpamaercs ¢ yrioBbIM YCKOPEHHEM 3
¢ 2 BOKPYT OCH, POXOJIANIEH 4epe3 cepe/IMHy CTEpKHs MEpPIeHUKYIAPHO K €ro JTHHE.
OrnpenenuTts Bpalaromui MOMEHT.

25. Haiitu paboTy moabeMa rpy3a MO HAKJIOHHOW IUIOCKOCTH, eciu macca rpysza 100k,
JUTMHA HAKJIOHHOM Tmockoctu 2 M, yron HakinoHa 30°, kosddumuent Tpenus 0.1 u rpys3
JBIDKETCS ¢ ycKopeHuem 1 m/c2.

26. Ban maccoii 100 ke m paguycom 5 cm Bpamaics, aenas 8 o6/c. K nunmuHapudeckon
MOBEPXHOCTU Baja MPUXKAIM TOPMO3HYHO KoJoAKy ¢ cuiod 40 H u uepe3 10 ¢ Ban
octanoBuiIcs. OnpeneauTb K03(pPUIUEeHT TpeHus.

27. Kunerndeckasi SHEPTHs BpAIIAOIIECroCs TBEPAOro Tena. J[IMHa TOHKOTO TPSIMOTO
crepxkHs 60 cu, a macca 100 2. OnpenenuTb MOMEHT UHEPLIMH CTEPKHS OTHOCUTEIBHO
OCH, IEPIEHANKYJIAPHOMN K €ro JJIUHE U MPOXOAIICH Yepe3 TOUKY CTePKHS, YIAICHHYIO
Ha 20 cm OT OJHOTO U3 €ro KOHIOB.

28. [IpennonokumM, 4TO Mbl MOKEM H3MEPUThH JIUHY CTepxkHS ¢ TOUHOCTHIO 0,1mxm. [Ipu
KaKOW OTHOCHTEIHLHOW CKOPOCTH JABYX MHEPIHAIBHBIX CHCTEM OTCYETa MOXHO OBLIO OBI
OOHapyX HUTh PEISTUBUCTCKOE COKpallleHWe JMJIMHBI CTEp)KHs, COOCTBEHHAas [IMHA
KOTOpOro paBHa 1 m?

29. B mabopaTopHoOii cUCTeMe OTCYETa MU-ME30H C MOMEHTA POXKICHUS 10 MOMEHTA pacraja
nposieren paccrosHue 75 M. Ckopocte mnu-me3oHa paBHa 0,995 c. Onpepenuth
coOCTBEHHOE BpeMs >KU3HHM Nu-me30Ha. [lonHas sHeprus tena Bozpocna Ha 1 JIxk. Kak
IIPU 3TOM U3MEHMTCS Macca Tesa?

Pazgen 2 .J1eKTpOMarHeTu3m.

30. Dnexkrpuueckuit 3apsna. BzaumopeiictBue 3apsnoB. 3akoH Kynona. 3akoH coxpaHeHHs
IIEKTPUYECKOTO 3aps/a.

31. Dnektpuueckoe moje. Hampspk€HHOCTh AIEKTPUYECKOTo MOy W moTeHuuan. [Ipunnumn
CYNEPIIO3ULIUU TTOJIEH.

32.PaboTta cmi SJEKTPOCTATHUECKOTO TIOJII TpH TepeMenieHnu 3apsiga. Llupkynsus
BEKTOpa HANPSHKEHHOCTH OJIEKTPOCTaTHYECKOTO Toisa. [loTeHnmanbHBIA  XapakTep
ANIEKTPOCTATUIECKOTO MOJIS.

33.TloTox BekTOpa HANMpPsHKEHHOCTH JJIeKTpocTarndeckoro mnois. Teopema [aycca mis
ANIEKTPOCTATUYECKOTO TIOJISI B BAKYyME.

34. [Ipumenenne Tteopembl [aycca K pacu€Ty DJIIEKTPUYECKHX TOJEeH 3apsiKeHHBIX
MJIOCKOCTH, IIWJIWHIpPA, cepsl, mapa.

35. [IpoBoaHMKH B 2NIeKTpudeckoM mofie. [lone BHyTpH 1 y TOBEPXHOCTH MTPOBOIHHKA.

36. DHeprust CUCTEMBbI HETOABIDKHBIX 3apsioB. DHEPIUs 3apsOKEHHOTO IPOBOJHUKA H
KOHJCHCATOpa. ODHepruss U OO0BEMHAS TIUIOTHOCTh HHEPTHUHM DIIEKTPUUYECKOTO TOJIS.
DHeprus NoJSIPU30BaHHOTO JUAJIEKTPHUKA.
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37. Dnextpuuecknii TOoK. Cuna Toka. IlmoTHOCT, TOKAa. YCIOBHS CYyIIECTBOBAHUS
IIOCTOSIHHOT'O TOKA.

38. O600mEnHbI 3akoH OMa B HHTErpasibHOM (hopMme. Pa3HOCTH MOTEHINANOB, HANIPSHKEHUE,
OJ1C. 3akon [Ixoyns — Jlenna.

39. Maruutnoe nosne. MHAYKIUS MarHUTHOTO OJIs. 3aKOH Amriepa.

40.3akon buo — CaBapa — Jlammaca M e€ro NpMMEHEHHE K pPacuyéTy MarHUTHOTO TIOJIS
HPSIMOJIMHEHHOTO TPOBOJHUKA C TOKOM.

41. MarHuTHOE 10Jie KpyroBoro Toka. MarHuTHbI MOMEHT BUTKA C TOKOM.

42. BuxpeBoil XapakTep MAarHUTHOIO MOJs. 3aKOH IMOJIHOTO ToKa (LMPKYISILHS BEKTOpa
MarHUTHON UHIIYKIUH).

43. JleficTBie MarHuTHOTO TOJs Ha ABwKymmwmiicsa 3apsa. Cuma Jlopenna. JIBrkeHue
3apsKEHHBIX YaCTHUI] B MATHUTHOM I10JIE.

44. MaruutHbli notok. Teopema ['aycca 111 MarHUTHOTO NOJIS.

45, SlBnenne SJIEKTPOMAarHUTHONW HWHAYKIWH. 3akoH dapanes (3aKOH 3JIEKTPOMArHUTHOU
uHaykuuu). 3akoH Jlenma. SIBnenme camoumHAykuuu. MHIYKTUBHOCTH. 3aKoH
CaMOMHIYKIUU.

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

47.3aK0oH MOJHOrO TOKa JJIi MarHUTHOTO MoJs B BeulectBe. Hanps€HHOCTh MarHUTHOTO
OJISL.

48. YpaBHeHns MakcBeinia JUis 2JIEKTPOMarHuTHOTO 1ouist. TOK CMeleHuUs.

3anaum Kk pasgeiy 2

49. ]IBa 0IMHAKOBBIX TOYEUYHBIX 3apsa mo -2 MkKi Haxomsrcs B Toukax (0; O) u (2; 0)
NpSIMOYTroibHOM cuctembl kKoopauHaT (X; V), rme X, VY 3agaHbl B MeTpax.
OmnpenenuTs NPOSKIUIO Ha OCh 0X BEKTOPa HANIPSKEHHOCTH moJist B Touke (1; 1).

50. Kako#i myTh MO CHJIOBOUW JIMHUHM JO TIOJHOW OCTAaHOBKH NPOXOJHUT a-9acTHUIA B
OJHOPOJTHOM TOPMO3SIIEM Tojie ¢ HanpspkeHHocThio 2000 kB/M, ecnu HawanbHas
ckopocTh ee 20000 km/c? Macca gacTHITbI 6,4 10?%" «r, 3apsan 3,2 10 19 K.

51. CBs3p MeXIy HaNpsOKEHHOCTBIO TMOJS M moTeHnuanoMm. ['padudueckoe nzobOpakeHue
AIIEKTPUYECKOTO TOJsI C IOMOIIBIO CHJIOBBIX JIMHMUH M 3KBUIOTEHIMAIbHBIX
noBepxHocTed. OnpenenuTe pa3HOCTh NOTEHLIUANOB Mex 1y Toukamu (-1, 0,0) u (1,0,0),
€CITM HAMPSHDKEHHOCTD dJIeKTpHueckoro moist E=2i+4j+3K.

52. TOHKHI CTEep)KEHb COTHYT B TONYKOJbHO. CTepKeHb 3apspkeH ¢  JIMHEWHOU
mnoTHocThio 100 HK/M. Kakyro paboTy Hazo coBepuinTh, YTOOBI IepeHecTH 3apsij 1
HK1 13 nieHTpa Kosbia B 06CKOHEYHOCTh

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

54. beckoHe4Hasl TIIOCKOCTh HECET 3apsifl, PABHOMEPHO pacIpe/lelIeHHbIN C TOBEPXHOCTHON
miotHocThi0 1 MKKi/mM% Ha HEKOTOPOM paccTOSHMM OT IUIOCKOCTH MapasuielbHO eif
pacnoyiokeH Kpyr paauycom 10 cm. BplUHMCIUTh MOTOK BEKTOpa HAMPSKEHHOCTH
ANEKTPUYECKOTO MOJIS YEPES ITOT KPYT.

55. Ha oTpe3ke TOHKOro MmpsiMoro MpoBOJHUKA PAaBHOMEPHO PACIpPEENICH 3aps]l ¢ TMHEHHOMN
mnotHocThio 7 = 107 Kn/cy. BBIMMCIUTH TIOTEHIMAN, CO3/aBAaeMbIil STHM 3apsuoM B
TOYKE, PACIOJIOKEHHOW Ha OCH TPOBOJHHMKA W YyNAJCHHOW OT OJMIKaWIero KOHIIa
OTpe3Ka Ha pacCTOSTHUE, paBHOE JUIMHE ATOIO OTpPE3Ka.

56. OnpesieuTh TUIOTHOCTH TOKa B JKEJIE3HOM MPOBOJHHUKE JUTHHOHW 10M, eciu mpoBOJ
HaxoJuTcA noj HanpspkeHueM 6 B. ¥V nenbHoe conpotuBiieHue xene3za 98 HOM M.
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o7.

58.

59.

60.

61.

62.

63.

64.

65.
66.
67.
68.
69.
70.
71.
72.
73.

74.

Toxk B nenu 6arapeu, 3/IC xoropoii 30 B, pasen 3 A. Hanpsbkenue Ha 3a)xuMax Oatapeu
18 B. Haligute conmpOoTHBJIEHHWE BHEIIHEW YacTW 1€MW U BHYTPEHHEE COIMPOTUBIICHUE
OaTapeu.

IMpoBomuuk mmuaoi | = 20 cm ¢ maccoit m = 2 2, MOABENMICHHBI FOPHU30OHTAIBHO Ha
TOHKHUX IPOBOJIOYKAX, HAXOJUTCS B OJIHOPOJHOM MAarHUTHOM II0JI€, CHJIOBBIC JIMHUU
KOTOPOT'O HAmpaBJICHbl BEPTUKAIBHO BBepX. [Ipu MpoXO0kIeHHH MO MPOBOJHHMKY TOKa
cuwiot | = 0,3 A oH OTKJIOHWIJICS TakK, 4TO MPOBOJIOYKH OOpazoBamu yron o« =17° ¢
BEepTUKAIbIO. HailTh MHIYKIIMIO MAarHUTHOTO TIOJIS.

beckoHewHO JUIMHHBINA MPOBOJ 00pa3yeT KPYroBOM BUTOK, KacaTelIbHBIM K TIpoBoay. I1o
npoBoay uaer Tok cuiao | = 5 4. Hailitu paguyc BHUTKa, €CIM HaIPsSHKEHHOCTD
MarHuTHOTO ToJIsA B 1ieHNpe BuTka H = 41 A/m.

Kako#t Bpamaronuii MOMEHT ACHCTBYeT Ha paMKy ¢ TokoMm cwion | = 2 A4 mnpm
MOMEIIEHUH €€ B OJJHOPOJIHOC MarHuTHOe moiie ¢ mHaykuer B = 0,2 7z, ecnu pamka
conepxut N = 30 ButkoB mromansio S = 10 ¢, a mIockocTh paMku o6pasyer yroi =
60° ¢ TUHUAMH 11OJs?

BBIMHCIUTE MUPKYISIAIO BEKTOpAa WHAYKIMU BIOJIh KOHTYpPA, OXBATHIBAIOIIETO TOKH
11=5 A, I;=7,5 A, texyumue B OJHOM HampaBieHud, U TOK l3=10 A, Tekymwuii B
IIPOTUBOIOJI0KHOM HaIIPABJICHUH.

3apshKeHHas 9acTHUIla JIBFDKETCS B MATHUTHOM TI0JIE IO OKPY>KHOCTH CO CKOpPOCThIO U = 1
Mwm/c. Vanykuus marautHoro nonsa B = 0,3 7, paauyc okpyxaoctd R = 4 cu. Haiitu
3apsJl YaCTHLbI, eciM ee KuHeThueckas sHepruss W= 12 xaB.

3apspkeHHas YaCTHLIA JABMKETCS B MATHUTHOM TI0JI€ IO OKPY>KHOCTH CO CKOPOCTBIO U = 1
Mwm/c. Napykuust marautHoro noiist B = 0,3 77, paguyc okpyxkHoctd R = 4 cu. Haiitu
3aps] YacTHIBL, eciii ee KuHerndeckast sHeprus W= 12 xaB.

Pasznea 3. Kosie6anus 1 Bos1Hbl. BostTHOBasi onTuka.

W neanbHblil rapMOHUYECKHN OCHIMIUISATOP. Y PaBHEHUE UICATTBHOTO OCIUJUISITOPA U €T0
peuieHre. AMITIMTY/1a, 4acToTa U ¢a3a konedanus. KommiekcHas Gpopma npeacTaBieHus
TapMOHHMYECKHUX KOJIeOaHUH.

BekTopHoe onucaHue Cl0XeHUs! KoJeOaHU.

[Tpumeps! KonedaTeabHBIX IBUKEHUHN pPa3IuYHON (GU3NUECKON PUPOIBI.

DHeprus KonebaHui

CBo0OoHBIE 3aTyXarolue KoJieOaH!sl OCHUIIATOpA C MOTepIMU. BbIHY X 1eHHbIE
KoJIeOaHusl.

Bonubl. OGpa3zoBanne u pacrpoctpaHeHue BOJH. [IpojosibHBIE W TIOTIEpPEYHBIE BOJIHEI.
@pOHT BOJHBI, BOJIHOBAas MOBEPXHOCTh. /IMHA BOJHBI M CKOPOCTh PAacIpOCTPaHEHUS
BOJIH.

YpaBHeHUs MJIOCKOM U cepuueckoi Geryumx BosiH. BoinHoBoe uncio.

CBolicTBa 3J€KTPOMarHUTHBIX BOJH. CKOpPOCTh pPacHpOCTPAHEHUS AJIEKTPOMAarHUTHBIX
BOJIH. M3myueHme 27€KTPOMarHUTHBIX BOJIH.

DHeprus AIeKTPOMarHuTHBIX BOJH. OOBEMHAS MJIOTHOCTh SHEPTUU JIEKTPOMArHUTHOTO
nons. Bekrop YMoBa — [loliHTHHTa.

DOneKTpoMarHuTHasi TIPUPOJa CBETOBBIX BOJH. [IpuOMMmKEHHUs TEeOMETPHUYECKOM,
BOJIHOBOW U KBAHTOBOM ONTHKH.

WNuTepdepeniiuss cBETOBBIX BOJH. YCIOBHS Ui HAOMIOACHUS M CHOCOOBI peanu3aluu
(meton Oura, 6unpusma @penenst) OnTuyeckas pa3sHOCTb X0Aa. Y CIOBUS MaKCUMYMOB
U MUHMMYMOB HMHTepdepeHuuu. MHrepdepennns B ToHKUX IuieHkax. llonockl paBHOM
TOJIIIMHBI ¥ TIOJIOCHI paBHOro HakJoHA. [Ipumenenue unTepdepeHuuu. Judpaxius
cgeta. [Ipunmmn [oiirenca-Openens. JJudpakuns Openens u @paynrodepa?
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75.Meron 3o ®@penens. udpaxmus Dpenenst Ha KpyrJioM OTBEPCTHH M JHICKE.
Hudpaknuonnas pemerka. [I[pumeHneHne ee B kaudecTBe crnektpometpa. Jlucmepeust u
pazpemaromas cuia. [lousrue o romorpaduu.

76. [Tonsipuzanusi cBETOBBIX BOJH. Buabl monspuzanuu. Crenenp nonspuszanuud. CrnocoOsl
noJiyueHus nojspusanuu ceera. [lonspusanus npu orpaxenuu. 3akoH bprocrepa.

77. IBoiinoe ny4uenpenomiienue. [lonspu3sanus cBeTa npy JBOHHOM JTy4eNpeIOMICHUH

78. Ionspuzanuonusie npu3msl. [lonsgpoussl. 3akon Maioca.

79. PacnpocTpanenue cBera B BemiecTBe. HopmaibHas W aHOMalbHAas JIUCHEPCHUS.
DNEKTpPOHHAs TEOPUS IUCIEPCUH.

80. Ilornmomenne cBera B BemecTBe. 3akoH byrepa-JlambGepra-bepa. Ocobennoctu
MOTJIOUIEHMS B Pa3pEKEHHBIX I'a3aX U CIUIOIIHBIX Cpeax.

81. Paccesinue cBeta BelecTBOM. PaneeBckoe paccesiHue. MoieKymsipHOe paccesiHUe.

3apaum k pasaeay 3

82. Touka coBepIaeT rapMOHUYECKHE KOJIeOaHHUsI, ypaBHEHHE KOTOPBIX MMEeT BUA X = A Sin
ot, Tie A=5 cM, ©=2 ¢~ 1.Haiitu MomeHT BpeMenu (Omkaifimii K Hayamy OTCYETa), B
KOTOpBIii MoTeHIManbHas sHeprus Touku 17 =10 * JIx, a Bo3pacraromas cuina F= +5-10
3 H. OnpenenuTs Takxke (aszy KonebaHuii B 5TOT MOMEHT BPEMEHH.

83. Touka coBepIIaeT rapMoOHUYecKe Koliebanus. B HEeKOTOpBIi MOMEHT BpeMeHH!
CMeIIeHne TOYKH X = 5 ¢M, CKopocThb ee v = 20 cm/c 1 yckopenue a = -80 cm/c 2. Haittn
[MUKITUYECKYIO YaCTOTYy W NIEpHUOJ KojieObaHui, ¢a3zy KoJIeOaHH B pacCMaTpUBAEMBbIi
MOMEHT BPEMEHH U aMIUIUTYAY KOoueOaHui.

84.JIpa rapMOHHMYECKHX KoJjeOaHWs, HAlpaBICHHBIX IO OJHOW TPSAMOU, HMEIOIINX

OJIMHAKOBBIC AMIUTUTYABl W TEPUOMBI, CKIIAABIBAIOTCS B OJHO KOJIeOaHHME TOH JKe
amruTyabl. Haiiti pasHocTh (a3 ckiiaapIBaeMbIX KOJICOAHUH.

85. OmpenenTh CKOPOCTHh PACIPOCTPAHCHUS BOJH B YIPYIOW cpejie, eciu pa3HocTh (a3
KONeOaHui JIBYX TOYEK CPEIbl, OTCTOSMMUX APyr oT apyra Ha 10 cwm, paBaa 60° wu
gacTtoTa Kojaebanuit 25 ['y.

86. JlaHbI XapaKTepUCTHUKH JBYX KOJIeOaTeIbHbBIX IBIOKCHHH MaTepruaabHOi Touku: T1=T2=8
¢, A1=A2=5 cm. Pa3HocTh (a3 mexay aTumMu KoeOanusmu /4. HavansHas dasa
OJIHOTO M3 HUX paBHA HYJIO. 3alUILINTE YpaBHEHHE PE3YIbTUPYIOLIETO KOJIeOaHusl.
[TocTpoiiTe BEKTOPHYIO JUAarpaMMy CI0KEHUS.

87. JlaHbl XapaKTepUCTHKH JBYX KOJIeOATEIbHBIX JBIKEHUH MaTepuanbHOi Touku: T1=T2=8
¢, A1=A2=5 cm. PazHocTh (a3 mexy aTumMu Kosiebanusmu nu/4. HauanbHast dasza
OJIHOTO M3 HUX paBHA HYJNIO. 3alHIINUTE YpaBHEHHE PE3YIbTUPYIOILIETO KOJIeOaHusl.
[TocTpoliTe BEKTOPHYIO JUArpaMMy CIOKEHHUS.

88. HaiitTu cMmelieHue OT TMOJIOKEHUs] PAaBHOBECHS TOUYKM, OTCTOSIIEH OT MCTOYHHUKA

KOJIeOaHWH Ha pAcCTOSHUM (= A /12, nns momenta t=T/6. Awmmuuryna kosjeOaHuUs
A=0.05 m.

89. I1nockast aIeKTpOMarHuTHasl BOJIHA PacIIPOCTPAHSETCS B BAKYyMe. AMILTUTY A
HAINPSDKEHHOCTH AJIEKTPUIECKOTo Touist BOJHbBI Em = 50 mB/u. Haiitu ammutyny
HAIMPsPKECHHOCTU MAarHuTHOT'O ITO0JIA.

90.B omHOpOIHOW HM3OTPOMHOW cpere ¢ & = 3 W u =1 pacrnpocTpaHseTcs TUIOCKast
JIEKTPOMAarHuTHas BOJHA. AMIUIUTY/1a HANPSKEHHOCTHU 3JIEKTPUUECKOTO MOJIsI BOJIHBI £y
= 10 B/m. HaiiTi aMmiuTyny HanpsyKeHHOCTH MAarHHUTHOTO MOJst U ()a30BYHO CKOPOCTh
BOJIHBI
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91.

92

93.

94.

95.

96.

B ompite OHra Ha myru ogHOro W3 HWHTEp(EPUPYIONIMX Jydeld IoMemnaiach
NEPIEeHIUKYIAPHO 3TOMY JIy4y TOHKAsl CTEKJIIHHAS IJIACTHHKA C MTOKa3aTeleM TOMIICHUS
n = 1,5, BclenCTBUE 4Yero LEHTpalbHas CBETJas I0J0ca CMEIaach B IOJOXKEHHUE,
MepBOHAYAJILHO 3aHUMAaeMOe TATOW CBETJION MOJI0COoH (He cuMTas eHTpainbHOW). JmnHa
BOJIHBI nasiatoniero ceeta A = 0,5 mxm. Onpenenuts TONMUHY d TUIACTHHKH.

.Ha TOJICTYHO CTCKIIIHHYIO IINTACTUHKY HaHCCCH TOHKHM CJIOH IIpo3pavyHoOro BEHIECTBa C

nokasareneMm npenomieHus n = 1.3. IlnactuHka ocBelleHa NapauIEIbHBIM ITyYKOM
MOHOXPOMaTHYECKOIr0 CBeTa C JUIMHON BOMHBI A = 640 xm, majaoomuM Ha TUIACTUHKY
HOpMaibHO. Kakyl0o MHUHHMalbHYIO TONMIIUHY Omin JODKEH HMETh CIIOH, YTOOBI
OTPa)KEHHBIN My4YOK UMEJT HAUMEHBIIYIO SIPKOCTh?

Mupuna wuHTephEepeHIMOHHONW Mojockl. Ha MBUIBHYIO IUIGHKY C [OKa3aTelleM
npenomiieHuss n = 1.3, HaxoAsulyrocs B BO3/AyX€, NAJacT HOPMAJIbHO IIyYOK Jydel
Oenoro ceera. Ilpu Kakoil HaWMEHBIICH TOMIIMHE Omin IUIEHKH OTPa)KCHHBIH CBET C
mmHON BomHBI A = 0,55 mrm OKkaxeTcss MakCUMaNbHO YCUJICHHBIM B PeE3yJbTaTe
uHTephepeHIun’?

Ha auadparmy c xpyrisiM oTBepctem auameTpoM d = 4 um magaeT HOPMalbHO
napauleNbHbIA MYYOK JIydeld MOHOXPOMATHYECKOTo CBeTa ¢ UIMHON BOMHBI A=0,5uxm.
Touka HaOMIOICHHUS HAXOJWTCS HA OCH OTBEpCTHs Ha paccrosHuu b = 1 m oT Hero.
Ckonbko 30H K ®penenst ykiaapiBaeTcsi B OTBepcTHH? TeMHOE HIIM CBETJCE ISTHO
MOJIYYUTCS B IIEHTpe AU(PaKIMOHHONW KapTHHBI, €CJIM B MecTe HaOII0JCHUI TOMECTHUTD
9KpaH?

Ha nudpakunoHHyI0 penieTky najgaeT HOpMaJIbHO MOHOXPOMATHYECKUN CBET C JITMHON
BOJIHBI A = 410 nm. Yron A¢ Mexny HalpaBJIeHUSIMU HA MAKCUMYMBbI TIEPBOTO U BTOPOTO
nopsiikoB  paBeH 2°21'. OnpenenuTs 4YWCIO 7 IITPUXOB HA EIUHUILY JJIUHBI
TU(PPaKINOHHON PEIIETKH.

Ha mudpakumonnyro pemierky, coaepxkanryto # = 400 mrpuxos Ha 1 mm, magaer
HOPMaJIbHO MOHOXPOMAaTHYECKHA CBET ¢ JUHON BOJHBI A = 0,6 mxm. Haiitu oOmiee
yuciao N audpakimoHHBIX MAKCUMYMOB, KOTOPBIE 1aeT 3Ta pemeTka. OnpeaenuTh yroi
@ IUdpaKlInU, COOTBETCTBYIOIINHN MOCIEIHEMY MAaKCUMYMY.

97. Kakoii HauMeHbIIel pasperiaroniei cuinoi R nomkHa o6nanate audpakiunoHHas

98.

penIeTka, YToObI C €€ IIOMOIIBI0 MOXKHO OBUTO PAa3pelIUTh JIBE CIIEKTPAIbHBIC TMHUN
Kaius ¢ muHaMu BoiH A1 = 578 um u A2 = 580 nu? Kakoe Hanmenbiiee uncio N
HITPUXOB JTOJDKHA MMETh 3Ta PEIIeTKa, YTOOBI pa3perieHne ObliI0 BO3SMOXKHO B CIIEKTPE
BTOPOTO Mopsiaka?

Crenenp noaspuzay P 4acTHYHO NOJIPU30BaHHOTO cBeTa cocrasiset 0,75.
OmnpenenuTh OTHOLIEHUE MAaKCUMAIIbHONH HHTEHCUBHOCTH |max CBETa, MPOITYyCKaeMOTo
aHAJIM3aTOPOM, K MUHUMAIBHOH |mix.

99. Yron o Mexay TUIOCKOCTSIMU MPOITYCKaHUs TOJsIpru3aTopoB paBeH 50°. EcTecTBeHHBIH

100.

101.

CBET, IPOXO/IsI Uepe3 TaKylo cUCTeMy, ociiadisieTcs B n = 8 pas. [IpeneOperas morepeit
CBeTa MPH OTPAKECHUH, ONPEICTUTh Ko GHUIHEHT K morioneHus cBera B OISIPOUIax.
VYron bproctepa &z npu nmajieHUM CBeTa U3 BO3/lyXa Ha KPUCTAIIIT KAMEHHOW COJIU
paBeH 57°. OnpenenuTs CKOPOCTh CBETA U B ’TOM KPHUCTAJLIE.

Koad¢uimenT nornomeHns HEKOTOPOro BELIECTBA JIJIsI MOHOXPOMATHYECKOTO
cBeTa onpeieeHHoi auHE! BonmEbl ¢ = 0,1 ¢y L. OnpeenuTs TONIMHY X BEIIECTBA,
KOTOpasi HeoOXoarMa JIIs ocitabneHus ceera B K = 2 pa3a. [lotepu Ha oTpakeHHe cBeTa
HE YYUTHIBATh.
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Paznen 4 .TepmoaunaMuka U MoJieKyJIsipHas pusuka

102. N3oxopuieckuii, 1300apuuecKuii, U30TePMUUECKUH, aIabaTHUECKUI MPOLIECCHI
B UJIeNIbHBIX Ta3ax. [IpeoOpa3oBanue TEIUIOTH B MEXaHUYECKYIO paboTy.

103. BuyTpenHss sHeprus Tena. BHyTpeHHss SHEprus U1ealbHOIO rasa.
Tennoemkocts. TemnoemkocTs TBepABIX TeN. 3akoH Jrononra u Itu.

104. OOpatumbie W HeoOpaTuMmble Tporecchl. llepBoe Hauvano TepMOAMHAMUKHU.
TermnmoeMkocTh. YpaBHeHue Maiiepa.

105. TepMoguHamuyeckoe  paBHOBecMe UM Temmeparypa. HyneBoe — Hayano
TEPMOJMHAMUKHU. DMIHUpUYecKas TeMiieparypHas mkaia. KBazuctatuueckue mporecchl.
YpaBHeHHe COCTOsIHUA B TCPMOJAUHAMUKE.

106. OOGpatumblie U HEOOpaTHMBbIE MpoIlecChl. BTopoe Havamo TepmoauHaMuku. [{ukm
Kapno. OHTpomnus.

107. JaBnenue raza ¢ Touku 3peHus MKT. CBsi3p TEMI0EMKOCTH C YHCIOM CTENEHEH
CBO0OO/IBI MOJIEKYJI Ta3a.

108. Makpo- u  mukpococtostHus.  CTaTUCTHUECKMH BeC H  BEPOSTHOCTH
MakpococTosiHus. DazoBOe MPOCTPAHCTBO.

109. PacnpenencHue MakcBeiuia MoJeKyd HIealbHOro ra3a. Hawmbonee BeposiTHas,

CpeImHsiE W CpeIHEKBaJpaTHYHAs CKOPOCTH. OKCICPUMEHTAILHOC OOOCHOBAHHE
pacnpenenenus Makcsesa.

110. Pacripenencune bonpimana u 6apomerpudeckas popmyia.

111. Yucno CTONIKHOBEHUH U JUIMHA CBOOOJHOTrO mpolera MoJeKys HAealbHOro rasa.
OMmnupuueckue ypaBHeHus nepeHoca: ®Puka, Pypre u Hprorona. Penmakcamus
COCTOSIHHIO paBHOBecHs. CpeaHee YUCIIO CTOJKHOBEHUH

3anaum k pasneny 4

112. Omun rpamMm remuss Obim Harper Ha 100°C mpu THOCTOSHHOM JIaBJICHUHU.
OnpenenuTh KOJWYECTBO TEIUIOTHI, TIepeJaHHOE Ta3zy, paboTy pacIupeHus W
IpUpalieHle BHYTPEHHEH SHepruy rasa.

113. VYriekucsiii ra3 paciMpseTcs Mpyu MOCTOSHHOM JaBieHuu. Onpenenuts padboTy
pacimpenus, eciu rasy nepeaano 4,2-10% /e TennoTsr.

114. I"a3, 3anuMaBImii 06beM 11 2 moa nasnenueM 10° I7a Gb11 H306apHYeCKU HATPET
ot 20°C 10 100°C. Onpenenuts paboTy paciIupeHus.

115. B Gannone emkocthio 24 1 HaxoguTcs BoxopoAd mpu temmeparype 15°C. Iocne
TOTO KaK 9acTh BOAOPO/A H3PACXOI0BANH, AABIEHNE B OaIoHe moHM3uIock Ha 4-10°71a.
Kakoe koianuecTBo BoJopoa 6110 U3pacXoa0BaHO?

116. Haiitu u3meHeHue sHTponuu npu H300apHUECKOM pacHIMpeHuu 4 2 azoTa OT
o0béma 5 21 10 00BEMa 9 1.

117. Onpenenuth TeMmMmeparypy rasa, €clid CpeOHsiss KHWHETHYecKas dSHeprus
TIOCTYTIATENBHOTO ABHKEHHs ero Monexyn 1,6-107° [Txc.

118. Kakas 1ons MoJieKys KUcinopoa o0aaiaeT CKOPOCTIMH, JISKAIIMMU B MHTEpBaJie
ot 910 10 911 wm/cex, ecniu Temnepatypa raza 400°K?

119. B kabune Bepronera GapoMerp mokasbiBaeT 675 mm pm.cm. Ha kakoil BeIcOTE

JICTHT BEPTOJICT, €CJIM HA B3JICTHOW IUIOMAAKe OapomeTp mokaswiBain 750 mm pm. cm.?
TemnepaTypy Bo3/lyXa CUMTaTh HEU3MEHHOW U paBHOU 17°C.

Pa3nea 5. KBantoBas puszuka
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120. TennoBoe u3nydeHue u JroMuHecHeHrs. CeKTpalbHbIe XapaKTePUCTUKU
TeIrI0BOTO M3nydeHus. 3akonbl Kupxroda, Credana-bonpiimana 1 3aKOH CMeIIEHUS
Buna. A6contoTHO YepHOE Telo.

121. ®dopmyna Penes-J/»xuHca n «yapTpaduosneroBas katactpoday. ['umoresa
kBaHTOB. ®opmyina [Inanka. KBaHToOBOE 00BsCHEHUE 3aKOHOB TEIIJIOBOI'O U3YUYEHHUS.
KopmyckynsapHo-BOTHOBOH Ayalli3M CBETA.

122. dotoadp ekt u 3¢ ekt Komnrona. YpasHenue DitHiuTeina ast porospdexra.
123. Omnbit bote. TopmosHoe uznyduenue. ['mnotesa ne bpoitnst. OnbiThl J{3BUCCOHA U
Jxepmepa. dudpaxmus mukpoyactu. [IpuHuun Heonpenenennoctu I eitzenbepra.

124. BonnoBas ¢yHKIUS, €e CTaTUCTUYECKUI CMBICI U YCJIOBHUS, KOTOPBIM OHA

JIOJIKHA Y/10BJIETBOPSTH.
125. CranuonapHoe u HecranuoHapHoe ypaBHeHue lllpeaunrepa.
126. KganroBas yacTuiia B OZIHOMEPHOH MOTEHUUAIBLHON siMe. OJTHOMEPHBIN
HNOTEHIMAIBbHBII Opor 1 6apwep.
127. CoctosiHue MUKPOUYACTHIIB B KBAHTOBOW MexaHHKe. [[oHsATHE O BBIPOXKICHUU
SHEPreTUYEeCKUX YpOBHEH.
128. TlpencraBienue GU3HUECKUX BEIMYUH ornieparopamu. OniepaTopbl KOOPIUHAT,
UMITYJIbCA, MOMEHTA UMITYJIbCA, TOTEHIUAIbHOW U KUHETUYECKON SHEPrUH.
129. Cramuonapuoe ypaBHenue Llpenunrepa ans aroma Bogoponaa. BoiaHossie
¢GyHKLIMHU 1 KBaHTOBBIE yncia. [IpaBuiia oTO0Opa A1 KBAHTOBBIX MIEPEXOJI0B.
130. CoOcTBeHHBIN MEXaHMYECKHI U MArHUTHBI MOMEHTHI 3JIEKTPOHA B aToMe. OmbIT
[lItepna u I'epnaxa.
131. Crnun-opOuTambHOE B3auMOeHCcTBrE. TOHKAs CTPYKTYpa aTOMHBIX CIIEKTPOB.
132. Crpoenue aTOMOB U NEPUOIMYECKAs CCTeMa XUMHUYECKUX 1eMeHToB J[.1
Mengeneesa. [lopsaok 3anoaHeHHs! 3JEKTPOHHBIX 000JI0UEK.
133. BekropHas MOzEIb MHOTO3JIEKTPOHHOIO aToMa. THIIbI CBA3EH.
XapakTepUCTUYECKUE CIIEKTPHI ATOMOB.

3agauu Kk pazgeay S

134. Haiitu yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METalIa 3JEKTPOHbI, KOTOPbIE
MOJTHOCTBIO 3aJIEP’KUBAIOTCS PA3HOCTHIO MOTeHIIManoB U =3 B, ecnu hoTodddext
HAYMHAETCS TIPH JJTMHE BOIHBI cBeTa A = 0,5 MKM.

135. B pe3ynbrate a¢pdexra Komnrona ¢poroH ¢ sneprueit € = 1,02 M»>B paccesuics Ha
CBOOOJHOM 3JIEKTpOHE Ha yroa @ = 150°. OnpenenuTs 3HEPTUIO & paccestHHOro (oToHa
Y KHHETHUYECKYIO SHEPrHI0 7 3JIEKTPOHA OTAauu

136. [TpoToH o6nanaeT KUHETHYECKOH sHepruel 7, paBHOW YHEPTUU MOKOs Eo.
Onpenenutsb, BO CKOJIBKO pa3 U3MEHHUTCS JUIMHA BOJIHBI A 1e bpoiins nporoHa, eciu ero
KUHETHYECKasi SHEpTHsl yBEJIMYUTCS B n = 3 pasa.
137. .Yactuia B MOTCHIMAIBHOM SIIMKE MUPUHOHN | HAXOMUTCS B HU3IIEM
BO30YKIEHHOM COCTOSIHMH. OTpeneanuTb BEPOSITHOCTh HAXO0KJIECHUS YaCTHUIIbI B
unrepsaie ot 0 1o 1/2.
138. Yacruia B MOTEHIIMAIBEHOM SIIUKE NIMPHHOM | HAXOAUTCS BO BTOPOM
BO30YXJIEHHOM COCTOSTHUH. ONpeaAeTuTh BEPOATHOCTh HAXOXKICHHS YacTUIIbI B
uHTepBaie ot I/3, paBHOyaIeHHOM OT CTEHOK.
139. InuHBI BOJH KOMIOHEHT KEJNTOro AyOJjeTa pe30HAaHCHOHM JIMHUN HATpHS,
oOycnoriieHHOTO TIepexoiom 3P-3S, pasaer 589,00 u 589,56 uM. HaiiTi Benmnauny
pacuieruienus 3P-tepma B 3B.
140. Bemmcarh crieKTpaJibHbIe 0003HAYSHHUS TEPMOB aTOMa BOJIOPO/IA, IIEKTPOH
KOTOPOT'O HAXOJUTCS B COCTOSIHUY C TJIaBHBIM KBaHTOBBIM YHCIIOM N=3.
141. CkoabKko U Kakue 3Ha4€HHs KBAaHTOBOT'O Yucia J MOXKET UMETh aTOM B COCTOSIHUU
C KBAaHTOBBIMU YKcIaMu S 1 L, paBHBIMH COOTBETCTBEHHO 2 1 3 ?
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142. Onpenenuth OTHOIICHHUE JUTMHBI BOTHBI A1 J1e bpoiis mpoToHa K JJIMHE BOJHBI
A2 ne bpouns o-uacmuywl, IPOMIEAININX OTUHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh
norennmanos U =11B.

143. OrnpenenuTh OTHOIICHHE JITTMHBI BOJIHBI A1 Jie Bpoiisis mpoToHa K IJTMHE BOJIHBI
A2 ne bpouns a-uacmuywl, TPOMEAININX OJUHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh
norennuanos U =11B.

144, Cpe/Hee BpeMs XKH3HN aTOMa B BO30YkIeHHOM cocTossHnn At ~1078 ¢. TIpn
Mepexo/ie aToMa B HOPMaJIbHOE COCTOSTHUE UCITyCKaeTcss POTOH, CPpETHSSI ITTMHA BOJTHBI
(1) xotoporo paBHa 400 Hm. OLIEHUTH €CTECTBEHHYIO MIUPUHY AA H3IydaeMoi
CIIEKTPAJILHOM JIMHUH, €CIU HE TIPOUCXOIUT €€ YIIUPEHHUS 32 CUET APYTHX MPOIECCOB.

145. MOHO3HEpPreTUYECKU My40K AIEKTPOHOB, MPOLIEAIINX YCKOPSIOIIYIO Pa3HOCTh
noteHianoB U = 20 kB, BEICBEUNBAET B ICHTPE YKPaHa AICKTPOHHOIYUEBON TPYOKH,
JuiiHa Kotopoit | = 0,5 m, marHo paguycom r = 1072 em. [Tonp3ysch COOTHOIIEHUEM
HEONPEIeTICHHOCTEH, ONPEIeNIUTh, BO CKOJIBKO Pa3 HEOMPEAEICHHOCTh AX KOOPANHATHI
3JICKTPOHA Ha SKPAaHE B HAMPABIICHUH, ITEPIICHIUKYISIPHOM OCH TPYOKH, MCHbIIIE
paauyca I msiTHa.

146. Haiitu mocrosiuuyto ITnanka h, eciu u3BecTHO, YTO 3JEKTPOHBI, BHIPHIBACMBIC U3
MeTaJlJIa CBETOM C JUTMHOW BOJIHBI A1 = 3,6 MKM, TIOJTHOCTBIO 33JICPKUBAIOTCS PA3HOCTHIO
MOTCHIUATIOB U1 =6,6 B, a BBIpBIBaEMbIC CBETOM C JIUHOW BOJHBI A2 =0,65 mrm —
Pa3HOCTBIO MOTEHIIUANIOB U2 =16,5 B.

147. HaiiTi yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METaIA JIEKTPOHBI, KOTOPbIE
TIOJTHOCTBIO 33/IEP’KUBAIOTCS PA3HOCTHIO MOTEHIUAIOB U =3 B, eciiu poTodddext
HAYMHAETCS TIPH JJTMHE BOJTHBI cBeTa A = 0,5 MKM.

Pa3nes 6. OcHoBbI QU3UKH A/APa U 3JIeMEHTAPHBIX YACTHII.

148. CtpoeHue aTOMHOTO siipa. SlaepHbie cuibl. DHeprus cBsa3u sapa. Jedext macchl.
149. PannoakTuBHOCTE.

150. Snepusle peakunu. Peaknuu neyieHns U CHHTE3a.

151. DneMeHTapHble yacTullbl. Knaccudukanus snementapHbix dactuil. [IpeBpaienue

HaCTHII. 3aKOHEI COXpPAaHCHUA B MUPEC DJICMCHTAPHBIX YaCTHUII.

3apaum k pasaenay 6

152. Hazoure cuMmBonnyeckre 0003HauSHHs 1ep U30TONOB BOJIOPOJIa U HA30BUTE
uX.

153. Hcnonb3ys cootHomenne Z=A/2, KOTOpoe CIPaBEATUBO /Ui MHOTHX JIETKHX
A7ep, ONPEETUTh CPEIHIOI 0OBEMHYIO IUNIOTHOCTH 3apsizia sapa.

154. Snpo Gepunnus 4'Be 3axBaTuio snektpon u3 K-obomouku aroma. Kakoe sapo
obpasoBaiiock B pe3ynbTaTe K-3axBara.?

155. JlBa sinpa renust 2*He cnuauch B 0HO PO, M HPU 3TOM ObLT BBIOPOILEH MPOTOH.

VYKaxuTe AP0 KAaKOro 3JeMEHTa 00pa30Baioch B pe3yabTaTe TAKOTO MPEBPAICHHUS.

IIpn cpade »sKk3ameHa, CTYIEHT TMOJy4yaeT JBa BOIpoca M 3aJady U3 IEpeyHs,

MPUBCACHHOI'O BBIIIC.

BpeMmst moaroToBku CTyI€HTa K YCTHOMY OTBETY Ha BONPOCHI - 10 45 MUH.
5. MeToanueckne Marepuabl 1Jisl oNpeJe/ieHUs] NMPolelyp OLEHWBAHUSI 3HAHMI,
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YMEHHI U HABBIKOB, XapaKTEePHU3YIOLIUX ITANbl ()OPMUPOBAHUA KOMITETCHIHI.

IIpomexyTouHas arrecTanuss @O TUCLUUIUIMHE IPOBOAUTCS B COOTBETCTBHM C
tpeboBanusimu CTII CTO CIIGI TU(TY) 016-2015. KC YK/IB Ilopsimok mpoBeaeHus: 3a4€TOB U
JK3aMCHOB.
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