[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Nexapesckuii bopuc Bnagummposuy

[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[arta nognucanusa: 02.11.2023 13:20:30

YHUKanbHbI MPOrpaMMHbIA KIKOY:
3b89716a1076b80b2c167df0f27c09d01782bad4

MWUHOBPHAYKU POCCHUU
(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUS
«Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOIOTUYECKHI HHCTUTYT
(TEXHUYECKHI YHUBEPCUTET)»

YTBEPXIAIO

[TpopekTop no yueOHOMH

¥ METOJMYECKOM pabote
b.B.IlekapeBckuii

« 30 » uronsa 2020 r.

Padouasi nporpaMMa JUCIHHILIMHBI
OU3UKA

Hanpasnenne nmoarotoBku
28.03.03 HanomaTepuaJibl

HanpaBneHHOCTh pOrpaMMmsl

" luzaiiH, CHHTE3 U IPUMEHEHNE HaHOMaTepHaIoB"

KBanuduxanms
bakanasp

®dopma 00yueHust

Ounas

DaKkyJIbTET MEXaHUYECKU

Kadenpa obueii puznkn

Cankr-IlerepOypr
2020



JIMCT COI'VTIACOBAHUA

V4eHoe 3BaHuE,

JomKHOCTD TToamuce
baMuTrs, WHUIAATIBI

JlomieHT Honent Xorynuona C.B.
YH

Pa6ouas nmporpamma nucuumuinabl «OU3UKA» o6cyxaeHa Ha 3acenanun Kadeapsl 001Iei
buzuKu
npotokoi ot 17.09.2020 Ne 2

3aBenyronuii kKageapoit A.B. bemnsiko

OnobpeHo yueOHO-METOAMYECKONW KOMUCCUEH HHKEHEPHO-TEXHOIOTHIECKOTO (haKyIbTeTa
npotokoi ot 23.09.2020 Ne 1

[Tpencenarens A.Il Cycna
COI''TACOBAHO
PykoBoauTens HanpaBiIeHUs: TOATOTOBKU M.M. Crrues
«Hanomarepuansi»
Jupextop Oubnuorexu T.H.Crapoctenko
HavyansHuK METOAUYECKOTO OTaEIa T..bornanosa

y4e0HO-METOINYECKOTO YIIPABIICHUS

HauanpHuk C.H.denucenko
y4eO0HO-METOIMYECKOTO YIIpaBICHUS




COJAEP)KAHUE

1. Ilepedensb nuaHUPyEMBIX pPE3yJIbTaTOB O0YyUEHUS IO JUCLMIIMHE, COOTHECEHHBIX C

IUIAHUPYEMBIMH PE3yJIbTaTaMU OCBOEHUSI 00Pa30BATEIbHOM MPOTPAMMBI .. ..enveeerenneeneennenns. 04
2. MecTo AMCUUIUIMHBI (MOAYIISl) B CTPYKTYpE 00pa30BATEIBHOM MPOTPAMMBL. ... .. eeeenne. 05
3. OOBEM JIACIIHTIIIHBL . . v vvenee e e e e et e e e e e e e et e e e e e et e e e e e e et e 05
4. ConepxaHue AUCITUTUTHHBI
4.1. Pa3gensl TUCIIUIITUHBL X BUBL BAHITHI . .« . v vttt et et e e e e e e einees 06
4.2. ®opMHUpPOBAHUE UHIUKATOPOB JOCTHIKEHUS KOMITETCHITHM ....o'vveeneeenneennannnsne 06
4.3. 3aHATHUSA JTCKIMOHHOTO THIIA. ...\ttt enteeteeenseete e anteetneeaneeeaneeaneeaieeenneeenanns 07
4.4, 3aHATUS CEMUHAPCKOTO THTIIA. . . euvteneeeenteenaeenneenae et enaeeanaeenneennneanseernneenns 11
4.4.1. CeMUHAPBI, MPAKTHUCCKHUE BAHITHS ... euuvennreenreennneaneeenneennneennennnnens 11
4.4.2. JTaOOPATOPHBIC BAHITHSL. ... veveenrenneeneentenneaneeneeaneeneenseaneennennennen 13
4.5. CaMOCTOSATEIBHAT PAOOTA. ... vt ueentettentet et et e et et et et et et e e eaeeiren e e 14
5. [lepeuenp yueOHO-METOIUUECKOTO 00ECIICUEHHUS ISl CAMOCTOSATEIBHON PabOThl 00yUYaIOLUXCS
R (e IPINS (910050001050 ¢ (IR 15
6. @OHJI OLIEHOYHBIX CPEJCTB AJISl IPOBEACHUS IPOMEKYTOUHON ATTECTALUM. ... 'neneeneannnenn. 15
7. [lepeyeHb OCHOBHOM U JOTIOJHUTEIHHON YUEOHOM TUTEPATYPhl, HEOOXOAUMOM JIJIst
OCBOCHMS JIUICIIATIITHTHBI . . ..etuussse st e e atee e et e e e ete e e e e e e e e e e e e e ae e e ea e e eaaee e anneeannnans 16
8. [lepeuenn pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOW ceTh «THTepHETY,
HEOOXOMUMBIX TSI OCBOCHUS JUCIIMIIIIIITHBL . ... .uovieee ettt et et et e e e e et e eeeenaaes 22
9. Metoanueckue yKazaHus Uit 00YJarOIIUXCS IO OCBOCHUIO TUCITUTUIAHBL. ... . vveeeneeneennsee 22

10. HepequL I/IH(I)OpMaI_II/IOHHBIX TCXHOHOFHﬁ, HCIIOJIB3YCMbIX ITPU OCYIICCTBIICHUU
06pa3OBaTeJ'IBHOI‘O rmpounecca o JUCHUIIINHEC

10.1. THQOPMAITMOHHBIE TEXHOMOTHH . « . eueeteeteteteateneeneeeneneeneaneneneenenens 22
10.2. TIPOrpPaMMHOE OOCCTICUEHUE. ... ... ue et eteeteeeneeneeteteeeee et eaenaeneenee 22
10.3. ba3p1 naHHBIX U THPOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI. . ....e'veeneeeeen.. 22

11. MaTepuanbHO-TeXHUUECKast 6a3a, He0OXoauMast JAJis OCYIIECTBICHUs 00pa30BaTEILHOTO
TIPOIIECCA TTO JIACTIATIITIIHC . . .+t e ve vt ententeeteeneeaeeaeenteeaeea e e e e eaeeae e e e eaeeeenaeeneeneenneenens 22
12. OCO6€HHOCTI/I OCBOCHUA NWCHUILIMHBI HHBAJIMAAMU W JTUIAMH C OTpaHUYCHHBIMUA
BO3ZMOYKHOCTSIMU BIIOPOBBST ... .vettettenteettenteteen e ete e te et e te et e et et e et et et e et eteaaeeneenes 23

HpI/IHO)KeHI/IHZ 1. DOoHJ OLIEHOYHBIX CpCACTB U1 IPOBCACHUS HpOMC)KWO‘-IHOfI arTeCTanuu.



1. Hepeqenb IIAHUPYEMBIX PE3YyJabTATOB oﬁyqem/m o AUCHHUIIINHE, COOTHECCHHBLIX C IJIAHMPYEMBIMH peE3yJbTaTaMHU OCBOCHHUSA

00pa3oBaTeJIbHOM NPOrPAMMBI.

B pesynbrare mist ocBoeHUs1 00pa3oBaTeIbHOM MporpaMMbl OakagaBpuaTa 00yJaroLUIHics JOKEH OBIAACTh CICAYIONMMHU PE3yIbTaTaMu

oOy4deHus TI0 AUCITUTUIHHE:

Kon n HaumeHoBaHue HanmenoBanue nnaukaropa Jeckpunropst
ob1IenpodeccuoHaIbHOM JIOCTHDKEHHST  o01ienpodeccnoHaaIbHbIX
KOMIICTCHIINN KOMIIETEHIIU A
OIIK-1. OIIK-1.2. 3HaTh:

CriocoOeH pemaTh 3a1a4u
npodeccnoHabHOM AEATETBHOCTH Ha
OCHOBC IMIPUMCHCHUA
€CTECTBCHHOHAYYHBIX U
OOIIeHH)KEHEPHBIX 3HAHUH, METOZIOB
MaTeMaTHYECKOro aHanu3a u
MOJICJINPOBAHHS

Hcnons3oBanne GU3HUECKUX 3aKOHOB U

NPUHIIAIIOB B CBOEH
pohecCuOHABHON e TENbHOCTH.

- OCHOBHBIC ()M3UYECKHE BEIUYNHBI U (PU3NIECKHE KOHCTAHTHI, UX
OMPEJICNICHUE, CMBICII, CIOCOOBI ¥ eAMHHMIIBI X u3meperus (3H-1);

- OCHOBHBIEC 3aKOHBI (PM3UKHU, OMUCHIBAIOLINE (PU3NUECKUE SIBICHUS U
IPOILIECChl; OTPAHWYECHUS NPUMEHEHHS 3aKOHOB, OOJIACTH IPHIIOKEHHS
3aKOHOB (PM3MKHU B MPAaKTUUECKOM aesTenbHocTh (3H-2);

Ymers:

- OOBSICHUTB SIBJICHUE WJIM MPOLECC HA OCHOBE (PU3MUYECKHX 3aKOHOB
(Y-1);

- MOCTPOUTH MaTEMaTHYECKYIO MOJIeITb pu3udeckoro siieHus (Y-2);

Baanern:
- HaBBIKaAMH HCITIOJIBb30BaAaHUA OCHOBHBIX 06III€(1)I/ISI/I‘I€CKI/IX 3aKOHOB U
MPUHIIMIIOB B BAKHEHUIIIMX MPAKTUUECKHUX npuioxeHusx (H-1).




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

Huciumniamna «®u3ukay OTHOCUTCS K o00s3aTenbHOM dacTu bioka 1 «JlucuuruimHb
o0pa3oBaTeNbHOI MporpaMMbl OakanaBpuara.

N3yyaeTcss Ha mEepBOM Kypce BO BTOPOM CEMECTpPE U Ha BTOPOM Kypce€ B TPEThEM
cemecTpe.

O0beM AUCHUIUIMHBI COCTABIISIET & 3.€.

®opmbl  npoBeieHUs 3aHATHH. CuUCTEeMAaTU3UPOBAHHBIE OCHOBBI  JIHUCUUIUIMHBI
M3JIaraloTCcsl Ha 3aHATUAX JIGKIMOHHOro Tuna. [lonmyyeHHble 3HAHUS 3aKpEIUISIOTCS Ha
71a00paTOPHBIX M MPAKTUUYECKUX 3aHATUAX. J[J1s TeKyIIero KOHTPOJI YCIEBAEMOCTH MPOBOISATCS
TEOPETUYECKHE KOJUIOKBUYMbl U  KOHTpOJbHbIE paboTel. CamocTosiTesnbHas paboTa
nperycMaTpuBaeT paboTy ¢ yueOHO-METOAMYECKUM O0ecTedyeHHeM JUCIUILTUHBI, BBIMOIHEHNE
JIOMAIITHUX 33JIaHUH, COCTABJIICHUE OTYETOB K JJAOOPATOPHBIM paboTaM.

®opma MPOMeKYTOUHOI aTTeCTANMHU - DK3aMEH.
Kpartkoe coaep:xanue TUCHHIINHBI:
Pa3nen 1 -Mexanuxka.
Paznen 2 -DnexkrpomMarneTusm.
Pasnen 3 -Konebanus u BonHbl. BoiHOBas onTHKa.
Paznen 4 - ®uznveckas TepMOIMHAMHKA.
Paznen 5 -KBanroBas ¢usuka.
Paznen 6 -OcHOBBI pU3MKH s]Ipa U FIEMEHTAPHBIX YACTHII.
Pe3yabTaT M3ydeHUs AMCUMILIMHBI: popMmupoBanue yactu komnerenuuu OIIK -1.

3. O0beM JUCHUILIMHEI.

Bun yue6GHOM padOTHI Beero,

v p 3E/akaneM. yacoB

OO0mas Tpy10eMKOCTh THCIIHIITHHBI 8/288

(3a4eTHBIX eAMHMII/ aKaIEMUYECKIX YacOB)

KonrakTHasi padoTa ¢ npenojaBaresieM: 152
3aHATHUS JEKIUOHHOTO THIA 54
3aHSATHUS] CEMUHAPCKOTO THTIA, B T.4. 90

CEMUHApBI, IPAKTUYECKUE 3aHATHS 54
nabopaTopHble paboThI 36

kypcoBoe npoexktupoBanue (KP wm KIT)

KCP 8

Jpyrye BUJbl KOHTAaKTHOM paboThI

CamocrosiTesbHast padoTa 55

®opma texkymero koutpoJs (Kp, pedepar, PI'P, acce) Kp, xomnokBuym

®opma npomexxkyTouHoii arrecraunu (KP, KIT, 3auet, sx3amen)

2 Jx3amena (81)




4. Conep:xaHue JMCHUIIHHBI.
4.1. Pa3nennpl AUCHUIINHBI U BU/bI 3aHATHH.
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1. MexaHnuka. 12 6 6 10 | OIIK-1.2
2. DNeKTpOMarHeTH3M. 12 6 6 10 | OIIK-1.2
3. KoneGanus u BostHBL. BostHOBast onTuka. 12 6 6 12 | OIIK-1.2
4. dusnyueckas TepMOIMHAMUKA. 6 12 12 | OIIK-1.2
5. KBanrtoBas ¢usuka. 10 20 18 19 | OIIK-1.2
6. OcHOBBI (DM3HKH AIpa U SITEMEHTAPHBIX 2 4 10 | OIIK-1.2

YaCTHII.

4.2 OcBoeHHe KOMIETEHIUIl pa3aeJaMu TUCIUIIIHHBI

No Kox unnukaropon
I /;T TOCTHIKEHUS HaunmenoBanue paznena quCHUIIIMHBL
KOMIIETEHIUH

1. | OIIK-1.2 MexaHuka.

2. | OIIK-1.2 DIEKTPOMAarHeTU3M.

3. | OIIK-1.2 Konebauus u BonHbl. BonHoBas onruka.

4. | OIIK-1.2 duznueckas TEpMOJUHAMUKA.

5. | OIIK-1.2 KBanToBas ¢uzuka.

6. | OIIK-1.2 OcHOBBI (GDU3HKH s1/Ipa U 3JIEMEHTAPHBIX YaCTHII.




4.3. 3aHATHA JEeKINOHHOI0 THIIA.

Ne
pasznena
JUCLIUILIUHBI

HaumeHnoBaHue TeMbI
U KpaTKO€ COJIep)KaHNe 3aHATUS

OO0neMm,
aKaJ.
Yachl

MNuanoBanuonuas
dbopma

1

MexaHHKa
Kunemartuka.
XapaKTEPUCTUKHU

OcHOBHbIE KMHEMaTH4eCKHe
KpUBOJINHENHOTO JIBIKEHUS:
CKOpPOCTh U YCKOpEHHE. Hopmansaoe u
TaHTeHLIMaIbHOE YCKOpEHHE. Kunematnka
BpAalllaTeIbHOTO ABI)KEHUS: YTJIOBas CKOPOCTh H
YIJIOBOE YCKOPEHUE, UX CBA3b C JIUHEHHOW CKOPOCTHIO
U YCKOPEHHUEM

Caaiia-
npe3eHTanus

Mexanuka JlnHamuka. MlHepiyaibHbIE CUCTEMBI
oTcuera U nepBblid 3ak0H HetoTona. BTopoi

3akoH HrroToHa. Macca, umnyibc, cuna. Y paBHEHUE
JIBJKEHUS MaTepUAIbHON TOUKH. TpeTuil 3aKkoH
HeroToHa 1 3aK0H COXpaHEHUS UMITYJIbCA. 3aKOH
BCEMUPHOTO TAroTeHus. CHIIbI CONPOTUBIICHUS.
WHTerpupoBaHue ypaBHEHUN ABUKEHUS, POJIb
HayalbHbIX yciaoBuil. LleHTp Macc MexaHU4YeCKOl
CHCTEMBI, 3aKOH JBI)KEHUS [IEHTpa Macc.

Chain-
npe3eHTanus

Mexanunka MoMeHT nuMnyabca. MOMEHT UMITyJIbCca
MaTepUalIbHOM TOYKH U MOMEHT MEXAHUYECKOU
cucteMbl. MOMEHT CUIIbl. 3aKOH COXPaHEHUSI MOMEHTa
MEXaHUYECKOU CUCTEMBI. JIBUKEHHUE B MOJIE
LEHTPAJIbHBIX CHUJL.

JIB

Mexannka Jueprus. Cuia, paboTa v OTCHI[HAIbHASL
sHeprusi. KoncepBaTuBHbIe 1 HEKOHCEPBATHBHbBIE
cuiiel. PaboTta u knHeTH4ecKas 3Heprusi. 3aKoH
COXpaHEHHs TIOJIHOW MEXaHWYECKOH SHEPIUu B I0JIE
MOTEHIIUATBHBIX CHII. CBSA3b MEXIY CHIION U
MOTEHIUAIBHOM dHEpruen. I'paineHT ckanspHoi
byHKIUH.

MexaHuka

JInHaAMHKa BpaIaTe/JbHOr0 ABUKEHHs. Y paBHEHHE
BpallleHUs TBEPOTO TEJIa BOKPYT 3aKPEIUIEHHOM OCH.
MowmenT unepuun. @opmyina Ilreitnepa.
Kunerndeckas sHeprus Bpaliaromerocsi TBEpAOro
Tena.

MexaHnuka

PeasituBucrekast mexanuka. [Ipuniun
OTHOCHUTEIILHOCTH | IpeoOpa3zoBanus [ anmes.
DKCIepruMeHTATbHBIE 000CHOBAHWS CTICIHAIEHOMN
teopun otHocuTenbHOCTH (CTO). Ioctynatst CTO.
OTHOCHUTENBEHOCTH OTHOBPEMEHHOCTH U
npeoOpazoBanus Jlopenma. CokpaiieHne JUTMHBI 1

Chaiin-
npe3eHTanus




3aMeJJICHHE BPEMEHU B IBHXKYIIINXCSA CUCTEMAaX
oTcuera. PenstTuBucTckuil uMItysbc. BzauMocBsizb
Mmaccsl ¥ 3Hepruu. CTO u sinepHast sHepreTuka.

DJIEKTPOMArHEeTH3M

3axon Kymona. HanmpspkeHHOCTB ¥ TOTEHIIHAT
3IEKTPOCTaTUYECKOr 0 Noisl. Teopema o HUPKYJIALUH.
Teopema ['aycca B nHTETpanibHOM (hopme U ee
MIPUMEHEHHE IS pacdeTa dIeKTPUIECKUX TOJeH.
OneKTpUYECKOe MoJIe TUMOoNsA. JJUoas BO BHEITHEM
AIIEKTPUIECKOM TIOJIE.

Caaiia-
npe3eHTanus

DJIEKTPOMATrHETH3M .DJIEKTPOCTATUYECKOE I10JIE B
Bewectse. [omspuzanus 1usnekTpukoB. CBs3aHHBIC
3apsiabl. Bektop anektpuueckoro cMmenieHus. Teopema
I"aycca 1151 2J1€KTPUYECKOro MO B BEIIECTBE.
ITpoBOOHMKH B 3JIEKTPUUECKOM IIOJIE.
DJIEKTPOCTATUYECKAs 3aUTA.

JIB

JIEKTPOMArHeTH3M

IIpoBoaHUKH B 3JIEKTPHYECKOM MoJjie. PaBHOBecue
3aps/10B B mpoBogHuKe. OCHOBHAs 3a/1a4a
AIIEKTPOCTATHKH MPOBOTHUKOB. DKBUIIOTCHIIUATHHBIC
HOBCpXHOCTI/I 1 CUJIOBBIC JIMHUHN SHCKTpOCTaTH‘ICCKOFO
TIOJISL MEXy TPOBOJTHUKAMU. DJIEKTPOCTaTHIECKAS
3amuTa. EMKOCTh MPOBOJHUKOB U KOHJICHCATOPOB.
DHeprus 3apsHKeHHOT0 KOHACHCATOopa.

DJIEKTPOMATHETH3M

IlocTosiHHBIH dIeKTpHYecKuil TOK.CHia 1
TUIOTHOCTH TOKA. Y paBHEHHE HEMPEPBIBHOCTH IS
IUIOTHOCTH TOKA. 3aKkoH OMa B MUHTETpabHOU U
muddepenunansHol popmax. 3akon [xoynsa-Jlenuna.
ONeKTpOoABMKYILAs CHJla HICTOYHMKA Toka. [IpaBuna
Kupxroda.

JIB

DJIeKTPOMATHETU3M

MarnurocraTuka. BekTop MarHuTHOM UHITYKIUU.
3akon Ammnepa. Cuna Jlopenma. /[BmkeHue 3apsaoB B
ANEKTPUUECKUX U MATHUTHBIX MOJsAX. 3aKoH buo-
Cagapa-Jlannaca. Teopema o0 HUPKyYJISLIUH (3aKOH
moJTHOTO TOKa). Teopema ["aycca.

DJIeKTPOMATHETU3M

DJIEKTPOMATHUTHAsA MHAYKIUsI. Y PaBHeHUs
Maxkcgesia. OeHOMEHOJIOTHS 3IEKTPOMArHUTHOU
nHaykuuu. [Ipasuiio JleHna. YpaBHeHue
3JIEKTPOMATrHUTHOW HHIYKITNN. CaMOWHIYKITHS.
WunykTuBHOCTH cosieHona. PaboTa mo mepeMenieHuro
KOHTypa C TOKOM B MAarHATHOM TIOJIE. DHEPTUS
MarauTHoro moisa. Cuctema ypaBHeHHH MakcBeria B
UHTETpabHON (hopMe U (PH3UUECKUN CMBICI
BXOJISIIIUX B HEE YPaBHEHUH.

JIB

KoJsie0anus 1 BosiHbl. BoJIHOBasi ONITHKA:
I'apmoHuYeckue KoJeOaHUsl PA3JINIHON NPUPOIBI.
Boansl. [Ipumepb! koneOaTeNbHBIX IBIKEHUIH
pasnuaHON pr3mdeckoi mpupoasl. KoMruiekcHas

Chaiin-
npe3eHTanus




(hopMa npecTaBICHNSI TAPMOHUYECKUX KOICOaHMUM.
BekTopHOE onmcanme CI0KeHNs KOJICOaHMIHA.
Bonnosoe nemwxenue. [Tnockas rapmonuueckas
BOJIHBI. JIJIMHA BOJHBI, BOJJTHOBOE YHUCIIO, (Da3oBast
CKOPOCTbh. Y paBHEHHE BOJTHBL. OTHOMEPHOE BOJIHOBOE
ypaBHenue. [lomspu3aryst BOJH.

Koaebanus u BoJiHbI. Bo/iHOBAsI ONITHKA:
DNeKTpOMarHuTHas BOJHA KaK PEIICHUE YPaBHEHUI
Makcsesra. CBOWCTBA JIEKTPOMATHUTHBIX BOJTH.
CKOpOCTh pacipoCTpaHeHHs SIEKTPOMArHUTHBIX
BOJIH. DHEPTrHs 3JICKTPOMAarHuTHBIX BOJH. O0BEMHAs
TUIOTHOCTB SHEPTUH DIIEKTPOMATHUTHOTO ITOJIS.
Bexrop YMoBa — [loliHTHHTA. DJIeKTpOMarHuTHAS
MIPUPOJIa CBETOBBIX BOIH.

KoJse0anus  BoJaHbI. BoJIHOBAsl OITHKA:

HNurepdepeHuns BOJIH. DICKTPOMATHUTHAS IPUPOAA
CBETOBBIX BOJIH. IHTepepeHIIMOHHOE TI0JIE OT ABYX
TOYCYHBIX UCTOYHUKOB. OnbiT FOHra. UaTepdhepomeTp
Maiikenscona. UHTEpdepeHnns B TOHKUX TUICHKaX.

Kosne0anus u Bosnbl. BosiHOBasi onTuka:
Judpaxuus BoJH. [Ipunnun I'tolirenca-Openens.
Hudpaxaus OpeHenst Ha TPOCTEUITNX Tperpaaax.
Hudpaxnust Opaynrodepa. Audpaxuus Opaynrodepa
Ha menu. JnppakunoHHas pemeTka Kak
cnekTpanbHbIi npudop. [lonsTre o ronorpadpuueckom
METO/I€ IOIYYEHHsI U BOCCTAHOBJICHHS N300paKEeHUH.

JIB

KoJse0anusa u BoaHLI. BoJiHOBAsI OITHKA:

Hoasipusauus BoJH. [lornomenue, nucnepcus,
paccesinue cBeta. Gopma U CTETIeHb NOJSPU3AIAN
MOHOXPOMATHUYCCKHUX BOJIH. OHTI/I‘ICCKEUI
aHuzorponus. JIBynydenpenomienue. OTpaxeHue u
MIpPEJIOMJICHUE CBETAa HA TPAHMIIE pa3jieia IByX
JUIJICKTPUKOB. denomenonorus IIOTJIOIIICHUSA U
nucnepcuu ceera. PaccesiHue cBeta

DeHOMEeHOJI0THYEeCKasl TEPMOAUHAMUKA.
TepMoanHaMU4YecKOe paBHOBECHE U TEMITEPATypa.
HyneBoe Hauano TepMogMHaAMUKH. DMIIUPHYECKAs
TeMIeparypHas mkana. KBasucrarndeckue mpoueccsl.
YpaBHeHne cocTosiHUA B TepMoanHaMuke. OOpaTumMeie
1 HeoOpaTuMeble mporeccel. [lepBoe Hauano
TepMOAMHAMHUKHY. TemnoeMkocTs. Y paBHeHHe Maiiepa.
Uzoxopuueckuii, nzobapuieckuii, ”30TEPMUIECKUH,
aanabaTHYeCKUi TPOIIECCH B NACATBFHBIX Tra3ax.
[IpeobpazoBanue TEMIOTH B MEXaHUYECKYIO PaboTYy.
Iwuxn Kaprao u ero ko3 GUITUEeHT T0JIE3HOTO
JIEHCTBUS. DHTPOTHSL.

MoJiekyjasipHO-KMHETHYECKAs Teopusl. /{aBieHue
rasa ¢ Touku 3perust MKT. CBs3b TEMII0EMKOCTH C
YUCJIOM CTEIeHEH CBOOOIBI MOJICKYJI Ta3a.
Pacnipenenenue MakcBenia MOJIEKYJT WI€alIbHOTO
ra3a. DKCIepUMEHTAILHOE 000CHOBaHUE
pacnpenenenust Makcpesuia. Pacnipenenenue
BonwsiMana u 6apometpuueckas Gopmyna. SBmeHus

JIB




nepeHoca. n¢dysus, TemIonpoBoAHOCTS,
BHYTpPCHHEE TPCHHE.

KBanToBas ¢pusuka. KBantoBblie cBoiicTBa

3JIEKTPOMArHUTHOT0 M3JIy4eHHs. TernoBoe
n3JIydeHue U JoMuHecHeHus. CriekTpaibHble
XapaKTePUCTUKH TEIIOBOTO U3My4YeHUsI. 3aKOHBI
Kupxroda, Credana-bonpumaHa u 3aK0H CMeLICHUS
Buna. A6comotHo gepHOoe Teno. Dopmyna Pemes-
IxuHca u «ynbpTpaduoneToBas karactpodan.
T'unoresa kBantoB. @opmyna I1nanka. KsantoBoe
00BsICHEHHE 3aKOHOB TEIUIOBOTO M3ITyUYCHUSI.

Caaiia-
npe3eHTamus

KBantoBasi ¢puzuka. KBaHTOBBIE CBOlicTBA

3JIEKTPOMArHUTHOT0 u3Jay4yenus. KopmyckyspHo-
BOJTHOBOM AyanusMm cBeta. @otodd ekt u apdekr
Komnrona. YpaBHenue DUHIITENHHA I
doroaddexra. OnbitT bote. Jlapnenue ceera. POTOHBI.

KBantoBasi pusnka. JjieMeHTbl KBAHTOBO

MexaHukM KopnycKyIsipHO-BOJIHOBOH Ayanu3m
MUKPOYACTHII U €T0 3KCIIEPUMEHTAIbHOE
NOATBEPXKICHNE; IPUHLIUI HEOIPEAeTICHHOCTH;
BOJTHOBasi QYHKIHSL, €€ QU3NIECKUH CMBICT,
CTaHJapTHBIE YCIIOBUS; YCIOBHE HOPMHUPOBKH.

KBanToBas ¢pusuka. Jj1eMeHTbI KBAHTOBOM
MexaHukM YpasHenue llpenunrepa, ontHOMEpPHbBIE

KBAHTOBO-MCXaHUYCCKHUEC 3aJa4u.

KBanToBasi pusuka. di1eMeHThl KBAHTOBOM
MexaHuku [IpeacraBieHne GU3MUSCKUX BETUUNH

oneparopamu. CoOOCTBEHHBIE COCTOSIHHUSI.
KBaHTOBaHME MOMEHTA UMITysbca. KBaHTOBBINM

potatop.

JIB

KBanToBas ¢pu3uka. J1eMeHTBbI CIIEKTPOCKOIINMH.
KBanTOBO-MEXaHHYECKOE OIMMCAHUE AaTOMOB. ATOM

BoZopoaa. BeipoxaeHHsle coctosHud. Pacnipenenenue
IJIOTHOCTHU BEPOATHOCTU. YPOBHU U CHEKTPHI
HIeIOYHBIX MeTaJIoB. CriuH 3nekTpoHa. CruH-
opOuTaIpHOE B3auMoIeicTBHe. MeXaHMIeCKui 1
MAarHUTHBIA MOMEHT MHOTO3JIEKTPOHHOI'O aToMa.

KBantoBasi pusnka. JjieMeHTbI CIEKTPOCKOMUM.
CrtpoeHue aTOMOB 1 TIepuoUIecKas CUucTeMa
xumudeckux 3aemenToB J.M.Mennaeneena.
ONTHYECKUE KBAHTOBBIE T€HEPATOPHI

Caaiia-
npe3eHTanus

HAnepuas ¢pusnka:

CocTtaB aTOMHOTO siipa. XapakTEpPUCTHKHU A1pa: 3apa,
Macca, SHEpPrHus CBS3M HYKJIOHOB. BUIbl M 3aKOHBI
PaaVoOaKTUBHOIO M3IyueHHs. SnepHble peakuuu.
EctecTBeHHass UM HCKYCCTBEHHAsl PaJHOAKTHBHOCTb.
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dyHIaMEHTANBHBIC B3aWMOJCHCTBHS W OCHOBHBIC
KJacChl ~ DJIEMEHTApHBIX  YacTHIl.  YacTHIBI |
antryactunbl. JlentoHel W aaponsl.  KBapkwu.
DnekTpocinaboe B3aNMOJICHCTBHE.

4.4, 3aHATHS CEMMHAPCKOIO THIIA.

4.4.1.

CemMuHapBI, NPaKTHYeCKUE 3aHATHS.

Ne

pasnena
JUCLIUILINHEI

HaunmeHoBaHIE TeMBI
Y KPaTKOe COJIepyKaHUe 3aHATHS

O6BeM,
aKaj.
Yackl

MNuanoBanmonnas
thopma

1

Mexanuka. Knnemarnka. OCHOBHBIC KHHEMATHUECKIE
XapaKTePUCTUKHN KPUBOJIUHEHHOTO ABIKCHUSI: CKOPOCTH U
yckopenue. HopmanbHOE U TaHT€HIIMAIbHOE YCKOPEHHUE.
KunemaTuka BpamareasHOrO ABIKEHUS.

Mexannka. JluHaMMKa BpamaTeJbHOI0  JABHUKEHHS.
Mowment unepuuun. @opmyna llrelinepa. MoMeHT ummysbca
TBEPJOrO Teja. YpaBHEHUE BpAIECHUs TBEPIOrO Tejla BOKPYT
3aKperuieHHo ocu . KuHetnyeckas sHeprusi Bpalarouierocs

Mexanuka. JHeprusi. Cuna, pabota M NOTEHUHAJIbHAS
sHeprusi. KoHcepBaTHBHBIE W HEKOHCEpBAaTHUBHBIE CHIIBI.
Pabora n kuHeTH4ecKast SHeprust. 3aKOH COXPaHEHUs MOJIHOM
MEXaHHUYECKOH SHEPIHH B MOJIE MTOTEHINATIbHBIX CHII.

Mexannka. KoHTponbHas pabora

JIeKTPOMATHETH3M.
Onekrpuyeckoe mone. [IpuHnun cynepno3unuu. Pacuer
HaIMpsHKEHHOCTH  dJIeKTpocTaThdeckux Tmonedd.  [loTenrman

moiisi. Brrancienme IMOTCHUIHAJIOB JOJICKTPUYCCKUX TTOJICH.

JJiiekTpoMarHeTusM. 3akoH buo - Casapa - Jlamaci
[Ipyaumn cynepnosunuu. JleficTBUE MarHMTHOrO TOJIS H
MPOBOJHUKH C TOKOM W JABIXKymuecs 3apsansl. Cuna Ammep:
Cuna Jlopenna.

WnTepakTruBHOE
3aHATHE
«KoHkypc-
COpPEBHOBAHHE»

DuaexTpomardHeTu3m. Konrponbnas padbora

KoJjeoanns u Boaabl. BotHOBasi onTuka. M neansHbIi

TapMOHHYECKHH OCITMILIATOp. Clio’keHne KOJIeOaHwiA.
VYpaBHEHHE U XapaKTEPUCTUKU BOJIH. DJIEKTPOMArHUTHBIC
BOJTHBI

3K
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Ne O0BeM,
HanmeHnoBanne Temsl VHHOBanMoHHast
pasznena akaf.
Y KpaTKoe COJepyKaHUe 3aHATUS ¢dhopma
JUCLUIUINHBI 9ackl
3 KoJie6anusi u BoJiHbl. BoiHOBasi onTHKA. 2
Wnrtepdepennus ceera. Murepdepomerps.
3 KoJie6anus u BoJiHbl. BoiHOBasi onTHKA. 4 T
Hudpaxus cBeta. Meton 30H @penenis. dudpakuponnas
peleTKa Kak CIeKTPajbHbIH Ipruoop.
4 Dusnyeckasi TepMoAMHAMUKA. /[aBieHNe ra3a ¢ TOUKU 2
3penus MKT. CBsi3b TEIIIIOEMKOCTH C YUCIOM CTEIICHEH
cB00OOIBI MOJEeKy ra3a. [IpeoOpasoBaHne TEMIOTH B
MexaHndeckyto padoty. Llukn Kapao u ero koaddurment
TIOJIE3HOTO JIEHCTBHS. DHTPOMUSI.
4 Dusuyeckas TepMoauHaMuka. Pacripenenenrne Makcseiia 5
MOJIEKYJI HACATBHOI0 Ta3a. DKCIepUMEHTAIbHOE
obocHoBaHue pacnpezneneHus Makcsemna. Pacipenenenue
Bonbimana u 6apomerpudeckas Gpopmyoia.
) KBanToBas onTuka. TemnoBoe u3ny4eHue. 2 3K
Xapakrepuctuku. OcHoBHbIE 3ak0HBI. DopMyia [Tnanka
5 KBanrtoBas ontuka. Dotorddexr. ddpdpext Komnrona. 2
5 OCHOBBI KBAHTOBOH MEXaHUKH. 2
Bonns! ne bpoiins. CooTHomEHNE HEONPEAETEHHOCTEM.
5 OCHOBBI KBAHTOBOH MEXaHUKH. 4
Bonnosas ¢yHkuus, e€ pusnyeckuil CMbICI; CTaHIAPTHBIE
YCIJIOBHSI; YCIOBHE HOPMUPOBKH. Y paBHeHue [llpeaunrepa
5 OCHOBBI KBAHTOBOH MEXaHUKH. 2

OnHOMEpHBIC KBaHTOBOMEXaHW4eckue 3a1auu. CTyTeHb,
Oapbep.
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Ne O0BeM,
HanmeHnoBanne Temsl VHHOBanMoHHast
pazaena akaf.
U KpaTKOEe COACp)KaHUe 3aHATHS ¢dhopma
JUCLUIUINHBI 9ackl

5 OCHOBbI KBAHTOBOH MEXaHUKH. 4
OnHOMepHbIE KBAaHTOBOMEXaHUYECKHUE 3aJa4H.

[IpssMoyronpHast MOTEHIUATBHAS SIMa.

5 OCHOBBI KBAHTOBOIf MEXaHUKH. 2
MexaHnuecK1i 1 MarHUTHBI MOMEHT MHOT'ORJIEKTPOHHOTO
aToma.3acTpoiika AIEeKTPOHHBIX 000I0YeK.

5 OcHOBBI KBAHTOBOIf ONTHKH KBAHTOBOH MEXaHUKH. 2
KontponbsHas pabora.

6 OcHoBblI A/1epHON GU3NKH U GU3MKH 3JIeHMEeHTAPHBIXH 2
YaCTHIL

4.4.2. JlaGopaTopHbIe 3aHATHUSI.

Ne Obwem, | [Ipumeuanune

HanmMeHnoBaHue TeMbl
paszena aKas.
U KPaTKOE COACP)KaHUE 3aHITHS
JUCTIMTUTAHBI Yackl

1 Mexanunka. Jlexyusa: «OCHOBHBIE cBelleHUS 00 00paboTKe 2
W3MEpPEHUH B (PU3NUECKOM MPAKTHKYMEN

1 Mexanuka. Beimonmaenue gabopatopHoii paboTsI 110 2
BBIYUCIICHUIO TOTPELIHOCTEH

1 Mexanuka. Beimonaenne 2x 1abopaTopHBIX paboT 1Mo 6
MeXaHUKe

1 Mexanuka. Komnoksuym 2

2 OJIEKTPOMAarHEeTHU3M. 6
Brmonnenne 2-x 1abopaTopHBIX pabOT MO EKTPOCTATHKE
Y TIOCTOSTHHOMY TOKY

3 Kosieb6anus u BosiHbL. BostHOBas onTHKA. 8
Brimonnenne Tpéx 1abopaTOpHBIX pabOT MO BOJTHOBOM
OIITHKE

3 Konebanus u BosHbl. BonHOBas onTHka. 2
KonnokBuym 1o BOMHOBOM ONTHKE

5 KBanToBas onTuka. Beimonnenue 2-x nabopaTopHbIX paboT 8
10 KBAHTOBOM ONTUKE U CIIEKTPOCKOIINHU
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4.5. CamocTosiTeIbHAsA padoTa 00y4aroIuXxcst

No O0bemM,

paszena Ilepeuens BOpOCOB i aKafm. ®opMma KOHTPOJIA

JUCUUIUIMHBL | CAMOCTOSITEIIBHOTO U3YUYECHUS 4achl

1 Mexanuka . JIBwKeHHe Te ¢ ePeMEHHOM 10 VYcTHBIIT orpoc
MAacCOM.
JBI>KeHHE B MOJIE HEHTPAIBHBIX CHII. 3aKOHBI
Kemnepa. CronkHoBenus ten.  Heynpyroe u
a0COJIIOTHO YIPYroe CTOJIKHOBEHHUE.

2 OnexrpomaraeTusm. [Ipasmna Kupxroda. MpOBEpKa
JBi>KeHne 3apsHKCHHBIX YacTHIL B 10 WHIWBUAYaATBHBIX
ANIEKTPUYECCKUX U MaTHUTHBIX MOJSIX. DPPeKT 3aJlaHui
Xonna u ero npuMeHeHne.  /luamarHeTukw,
napaMarHeTUKy ¥ (heppOMarHeTHKH.
I'pannyHbIe yCcIOBUS HA IOBEPXHOCTH
pas3zena AByX MarHeTHKOB.

3 BonnoBas ontuka HopmaneHas u 12 YcTHBIH ompoc
aHoMallbHasl JUCIIEPCUH, PACCESIHUE,
MOTJIONICHHUE CBETA, MOJISIPU3AIIHS CBETA

4 dusnyeckast TepMOANHAMUKA Y paBHEHUE 12 MpOBEpKa
cocTosiHUs B TepMoauHamuke [lepBoe Hauano WHAUBUAYaATbHBIX
TEPMOJIMHAMUKHU. TEeII0OEMKOCTh. Y paBHEHUE 3aJaHuN
Matiepa. M3oxopuyeckuii, ©300apUyIeCcKuii,
HU30TEPMUYECKHH, a1adaTHIeCKUi IPOLECCHI
B WJICAIBHBIX ra3ax

5 19
KBanToBas ¢usuka. OnHOMEPHBIN MpOBEpKa
MOTEHIMATBHBINA Opor U 6aprep. CeKTpbl WHIUBUAYATBHBIX
MOJIEKYJI 3alaHuN

6 10 YcTHBIN ompoc

®dusuka gapa ¥ jeMeHTapHbIX yacTull. CrinH
Y MarHUTHBIA MOMEHT snipa. CBOMCTBa U
O0OMEHHBIN XapaKTep AACPHBIX CHIL.
EcrecTBeHHas U UCKYCCTBEHHAs
PaauoaKTUBHOCTE. MICTOUHUKH
PaIUOAKTUBHBIX U3ITyUYECHUH.
Pannon3oTonHEIN aHaIn3. 3aKOHEI
COXpaHEHUS B SIACPHBIX PEAKITHSIX.

4.5. TeMbl KOHTPOJIBHBIX PadoT.

Konumponvnas paboma Nel. Mexanuka.

Konumponvnas paboma Ne2 . DiekrpoMarHeTusm.

Koumponvnasa paooma Ne3. OcHOBbI KBAHTOBOI ONTHKKA KBAHTOBOW MEXaHHUKH.
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5. IlepeyeHb y4eOHO-MeTOAMYECKOT0 oOecredeHusi AJIsi CAaMOCTOATEIbHON PadoThI
00y4YaKIIUXCS 10 TUCHHILINHE.

Metoanyeckue yKazaHus Jisi 00y4aroIIuXcs 0 OpraHU3alMi CaMOCTOATEIBHON paOboThI
Mo JWCIMIUIMHE, BKIIOYas IEePeUYeHb TEM CaMOCTOSTEIbHON paboThl, (OpPMBI TEKYIIEro
KOHTPOJISl 10 JNUCIHMIUIMHE W TPeOOBaHHMS K WX BBINOJHEHHIO pPa3MEIICHbl B 3JIEKTPOHHOMN
nH(}OpMaIMOHHO-00pa30BaTEIIBHON cpene CIIOI'TU(TY) Ha cauTe:
http://media.technolog.edu.ru

6. @oHX OLIEHOYHBIX CPEICTB ISl MPOBEAeHUS NMPOMEKYTOUHON aTTecTAluu

CBOEBpEMEHHOE  BBINOJIHEHHE OOYYAIOUIMMCS MEPOINPHITUNH TEKYIIEro KOHTPOJIS
MO3BOJIIET MPEBBICUTH (JOCTUTHYTH) MOPOTOBBIM YpOBEHb («YIOBIECTBOPUTEIHHO») OCBOCHUS
IIPEAYCMOTPEHHBIX MIEMEHTOB KOMIIETCHIUH.

Pe3ynbrarhl OUCUMIUIMHBI CUMUTAKOTCS JOCTUTHYTBIMHU, €CIM JUIsl BCEX 3JIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) IOPOTOBBIA YPOBEHb OCBOCHHSI KOMIIETEHIIMM Ha JAHHOM
JTarne.

[TpomesxyTouHas aTTecTanus Mo AUCHUIUINHE IIPOBOAUTCS B POpME 3K3aMEHOB.

[Ipu cnauye sk3aMeHa, CTYJEHT MOJy4YaeT TPU BONPOCA M3 MEPEUYHs BOIPOCOB, BpEMs
MOJTOTOBKU CTYJ€HTa K YCTHOMY OTBETY - 10 45 MuH.

[Ipumep BapraHTa BOIPOCOB HA HK3aMEHE:

Bapuant Ne 1

CpsA3b MeKIYy CHJION U MOTEeHIUATbHOI Heprueil. ['pagneHT ckanspHoii pyHKuuU.

3akon bno — Capapa — Jlanjiaca u ero npuMeHeHHe K pacyéTy MarHUTHOIO TOJIsI
NPSIMOJIMHEITHOT0 TPOBOAHNKA C TOKOM.

BeckoHeuHasi TMJIOCKOCTH HeceT 3apsii, PABHOMEPHO pacnpeAeJeHHbIH ¢
TMOBEPXHOCTHOM IVIOTHOCTHIO 1 mkKa/m’. Ha HEKOTOPOM PACCTOSIHUM OT IJIOCKOCTH
napajjielibHO eil pacmoJio:keH Kpyr paaumycoM 10 cm. BbIYHCIMTH NOTOK BeKTOpa
HATNPSKEHHOCTH 3JIeKTPUYECKOr0 MOJIA Yepe3 ITOT KPyT.

®oHJ OLIEHOYHBIX CpCACTB IO NUCHUIIIMHE ITPECACTABJICH B HpI/IJ'IO)KCHI/II/I Ne 1

Pesynbrarsl

OCBOCHHUA JUCHUIUIMHBI CUYHUTAKOTCA HOOCTHUIHYTBIMH, CCIHW JIA BCEX

9JICMCHTOB KOMHeTeHHI/Iﬁ AOCTUTHYT HOpOFOBI)II\/’I YPOBEHb OCBOCHHUA KOMIICTCHIHWH Ha JaAHHOM
9TallC — OLICHKA «YAOBJICTBOPUTCIIBHO) .
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http://media.technolog.edu.ru/

7. IlepeyeHb y4eOHbIX U3aHUA, HEOOXOAUMBIX JIJI1 OCBOEHM S JUCUMILIIHHbI.

a) TIeyaTHbIC U3TaHUs

1.

10.

11.

Cagenbes,l.B. Kypc o6mieit pusuku : yaebnoe mocodbue : B 4-x ku. T. 1. Mexanuka / U. B.
CagenbeB. - 5-¢ u3j., ucthp. . — Cankr-IlerepOypr; Mocksa; Kpacuomap : Jlans, 2011. — 342
c. - ISBN 978-5-8114-1207-5 .

CagenweB,11.B. Kypc o6mieii pusmku : yaebHoe mocobue : B 4-X kH. T. 2 . DIeKTpu4ecTBO U
marHetusm / U. B. CaBenweB. - 5-e uzn., ucnp. . - Cankr-IletrepOypr; Mocksa; Kpacnonap :
Jlanp, 2011. — 342 c. -ISBN 978-5-8114-0631-9 .

CagenneB,l.B. Kypc obmieit ¢husuku : yaednoe nocodue : B 4-x k. T. 3. MonekynsapHas
¢uzuka u repmoaunamuka/ M. B. CaBenbes. - 5-¢ u3z., ucnp. . - Cankt-IlerepOypr;

Mocksa; Kpacnonap : Jlans, 2011. —208 c. - ISBN 978-5-8114-1209-9.

CagenneB,l.B. Kypc o6mieii pusuku : yaedbHoe mocobue : B 4-x kH. T. 4 . Bomubl. OnTuka.
/ N. B. CaBenbeB. - 5-e u3sf., uctp. . - Cankr-Ilerepoypr; Mocksa; Kpacuonap :

Jlans, 2011. — 251 c .- ISBN 978-5-8114-1210-5

Bamume M.I'.. Kypc oOuieit ¢pusuku : YueOHOE TocoOue sl By30B MO0 TEXHUYECKUM
HaIpaBJICHUSM MMOATOTOBKY M crienuaibHoCcTsM / M. I'. Banumes, A. A. TloB3Hep. - 2-¢ u3.,
ctep. - CII6. ; M. ; Kpacnonap : Jlans, 2010. - 573 c. : un. - (YueOHUKH AJIS BY30B.
CrneuunanbHas nuteparypa). - ISBN 978-5-8114-0820-7

CrapoBukoB, M./. BBenenue B 3KCIepUMEHTaIbHYIO (QU3UKY : ydeOHoe mocobue/ M.U.
CraposukoB. - Cankr-IlerepOypr; Mocksa; Kpacuomap : JIans, 2008. - 235 c. - (YueOHuKH
it By30B. CrierianbHas aureparypa) - ISBN 978-5-8114-0862-7

®upranr, E.B. PykoBoACTBO K pelIeHHIO 3a/1a4 10 Kypcy oomien Gpu3uku : yuedHoe mocoomne
JUIS BY30B 110 TEXHWYCCKMM M TEXHOJOTHYECKHAM HANpaBiCHHUSIM M crenuanbHoctsM/ E.B.
@upranr. - 3-e usf., crep.. Cankr-Ilerepoypr; Mocksa; Kpacuonap : Jlans, 2009. - 348 c. -
(YueOnuku ms By3oB. CrienuanbpHast muteparypa). . - ISBN 978-5-8114-0765-1

W3ydyeHue BpalleHHsl IUIOCKOCTH TMOJIIPU3allMM CBETa @ METOAMYECKHE YKa3aHWs K
nabopatopHoit padore Ne 57 / C.B. Xorynnona, B.B. brarosemenckuii, b.b. bonotos, B.H.
CkoOeneB ; MunucrepctBo o0Opa3oBanus u Hayku Poccuiickoit ®enepaunu, CaHKT-
[leTepOyprckuii  rocyJapCTBEHHBIM  TEXHOJOTHYECKHA  WHCTUTYT (TeXHUUECKUI
yauBepceuteT). Kadenpa odmeit ¢pusuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2015. — 22 c.

[TpoBepka 3akoHa Maioca : MeToAMYECKHe yKa3aHus K JlabopartopHoii padote Ne 56 / C.B.
XotynioBa, B.B. bmarosemenckuii, b.b. BbonoroB, B.H. CkobeneB ; MuHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®eneparun, Cankt-IlerepOyprckuii rocynapcTBEHHbBIN
TEXHOJIOTUYECKUN MHCTUTYT (TexHuueckuil yHuBepcurter). Kadenpa obmeit ¢usmku. —
Canxkr-IlerepOypr: CIIGI TU(TVY)., 2015. — 18 c.

bnarosemenckuii, B.B. MccnenoBanne CHEKTpOB NOTJIOLIEHHUS PACTBOPOB OPraHUYECKUX
MOJIEKYJI. METOJIMYECKUe yKazaHus K nabopatopHoit padote Ne 90 / B.B. biarosermenckui,
A.B. benskos, C.B.Xorynnosa; MunHucrepctBo o0pa3oBaHuss U Hayku Poccuiickoit
Oenepannn, Cankr-IlerepOyprckuii  rocyJapCTBEHHBIH — TEXHOJOTUYECKHH  HHCTHTYT
(texunueckuii  yHuBepcurter). Kadenpa oOmei ¢m3uku. — Cankr-IlerepOypr:
CIIoI' TU(TY)., 2015. - 26 c.

AepmmHa, ['.I'. M3yuenue aucnepcuu cBeTta B BElIECTBE : METOIHMYECKHE yKa3aHUs K
nabopatopHoit pabore Ne 68 /I.I. Asepmmnua, A.B. bemikos, O.I1. Illycrpona;
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12.

13.

14.

15.

16.

17.

18.

19.

MunucrepcTBo oOpa3zoBanmsi M Hayku Poccuiickoit ®Denepanum, Cankrt-IlerepOyprekuii

TOCY/IapCTBEHHBI TEXHOJOTHYECKH WHCTUTYT (TeXHWUYecKuii yHuBepcuter). 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 JlabopaTopHoi padore Ne 33 / B. I'. JlaHunp4eHko,
JI. H. KaypoBa ; MunuctepcTtBo oOpa3oBanus u Hayku Poccuiickoit @enepamnuu, CaHKT-
[lerepOyprckuif  rocyqapCTBEHHBIM ~ TEXHOJOTMYECKUM  MHCTHUTYT (TeXHUYECKUI
yauBepcuteT). Kadenpa odmeit ¢usuku. — Cankr-Ilerepoypr: CITIOI' TU(TY)., 2014. — 21 c.

bonoros, b.b. fIBneHus 35I€KTPOMAarHUTHOM MHIYKLHMHM U CAMOMHAYKIMH @ METOAUYECKHUE
ykazaHus K nmabopatopnoit padore Ne 39 / b. b. bonoros, A. B. bensikos, O. I1. llycTposa ;
MunucrepctBo obOpazoBanuss U Hayku Poccuiickoii @enepanuu, Cankt-llerepOyprekumii
rOCYy/IapCTBEHHBI TEXHOJOTMYECKHM HMHCTUTYT (TexHHueckuil yHuBepcuter). Kadenpa
obuieit ¢usuku. — Cankr-IlerepOypr: CIIGI 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 @enepauuu, CaHKT-
[letepOyprckuii ~ rocyJapCTBEHHBIM  TEXHOJOTMYECKHH  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. [Ipsuenko, A.M. XKepnosoii, FO.P. Pynakos;
MunuctepctBo o0pa3oBanus u Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
TOCYJAPCTBEHHBIN TEXHOJOTUYECKUH HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmert ¢uszuku. — Cankt-IlerepOypr: CIIOI TU(TVY)., 2013. — 15 c.

Uuobucos, A.I'. doTtoanexkTpuueckuid >3PQPeKkT MeToAHYECKHE yKa3zaHUs K JabopaTopHOM
pabore Ne 59 / A.I'. Yubucos, O.I1. lllyctpoBa, B.B. bnarosemenckuii ; MunucrepcTBo
oOpazoBanus u Hayku Poccuiickoii @enepaunn, Cankr-IlerepOyprckuii rocyaapcTBEHHBIH
TEXHOJOTUYECKUM HMHCTUTYT (TexHHueckui yHuBepcuteT). Kadenpa oOmeit ¢uszuku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2013. — 13 c.

Yuobuco, A.I'. OnpeneneHre ropu30HTATBHON COCTABIISIONIEH MAarHUTHOTO TMOJS 3€MIIH :
Mertoanueckue ykazaHusi Kk jJabopatopHoit padore Ne 31/ A.I'. Yubwucos, JI.H. Kaypona,
O.I1. OlyctpoBa, B.B. ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit dexnepanuu,
Cankr-IlerepOyprckuif  TOCYJapCTBEHHBIM TEXHOJOTHYECKHH WHCTUTYT (TEXHHYECKHUU
yauBepcureT). Kadpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2013. — 18 c.

XotyHuoBa, C.B. M3yyeHue 3aKOHOB TEIUIOBOTO M3JIyYEHHMs] METOIMYECKHE YKa3aHUs 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.

XortynuoBa, C.B. M3ydyeHue »JIEKTPOCTATUYECKUX TOJE€H Ha Mozenu . Meronudeckue
yKazaHus K 1aboparoproit padore Ne21 / Xorynnosa C.B.,bnarosemenckuii B.B., CkoOenes
B.H. ; MunucrepctBo ob0pazoBanuss u Hayku Poccuiickoit ®enepaunu, CaHKT-
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20.

21.

22.

23.

24,

25.

26.

27.

28.

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

Bonbkenmreiin, B.C. COopHUK 3a1a4 1o o01memMy Kypcy Gu3nku: y4ed. mocodue i TeXH.
By30B / B.C. Bonbkenmreitn — Cankr-IletepOypr.: Kuwxknsbiii mup, 2005. — 326¢. -- ISBN 5-
86457-2357-7

Hetnad, A.A. Kypc dusuku : Yaue6Hoe nocodue mist BTy30B / A.A. [letnad, b.M. SABopckuii.
— 10-e m3x., crep. — MockBa: Academia, 2015. — 720 c. . - (Beicuiee oOpa3oBaHue). -
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 ®enepanun, Cankr-lIlerepOyprckuili rocyJapCTBEHHBIN TEXHOJOTUYECKHM
UHCTUTYT (TexHuuyeckuid yHuBepcuter). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2005. — 49 c.

Hynnaukosa, T.A. Omnpenenenue TeMreparypbl HUTH JIAMITBl HAKAIWBAHUS | METOJUYECKHE
ykazaHus K jaboparopuoii pabore Ne23/ T.A. dyanukosa, B.b. Ocrames ; MunuctepcTBo
oOpa3oBanus u Hayku Poccuiickoii @enepaunn, Cankr-IlerepOyprekuil rocyaapcTBeHHbIN
TEXHOJIOTMYECKU HHCTUTYT (TexHuueckud yHuBepcuteT). Kadenpa obmelt usuku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2011. — 10 c.

JynnukoBa, T.A. UnTepdepeniius cBera B TOHKUX IUIeHKax. 1lojgockl paBHON TOJIIMHBIL.
Konbua HeloToHa : Meroanyeckue ykasaHus K jaboparopHoil padore / T.A. JlyaHukosa,
B.b. OcrameB ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit ®@enepaunn, CaHKT-
[TeTepOyprekuit FOCYJIapCTBEHHBIA  TEXHOJIOTUYECKMH  HMHCTUTYT (TeXHMUYECKUI
yauBepcureT). Kadpenpa odmeit ¢usuku. — Cankr-IlerepOypr: CIIGI TU(TVY)., 2011. — 10
c.

HynnukoBa, T.A. M3ydyenue uHTepdepeHUIUH cBeTa MpHU momouy Oounpusmsl dpenens :
METOAMYECKHe yKa3zaHHs K JabopaTopHoi pabote Ne52 / T.A. lynnukoBa, 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.

bosmotoB B.b. SIBieHus 3JI€KTPOMAarHUTHOM WHIAYKIHMM W CAMOWHIYKIHH: METOAUYECKHE
yKkazaHug Kk JsabopatopHoil pabore /b.b. bomoros, A. B. bemsxos O.II. llycrposa ;
MunucrepctBo obpazoBanusi U Hayku Poccuiickoin @enepanuu, Caskt-llerepOyprekumii
TOCYJAPCTBEHHBIN TEXHOJOTMYECKU HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2014. - 23 c. :

MexaHnKa MOCTyNnaTeIbHOTO U BpalllaTeIbHOTO ABMKeHUs : yueOHoe nocodue / O. I1.
[Myctpona ,A.B. bensikos, A.J] . VIBanoB; MuHucTepcTBO 00pa30BaHUs U HAYKH
Poccuiickoit ®enepannu, Cankr-IletepOyprekuii rocy1apcTBEHHBIN TEXHOIOTMYECKHIHA
WHCTUTYT (TexHuueckuil yauepcutet). Kadenpa obmeit usuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2018. - 29 c.

Mexanuka kojebaTebHOro ABIKEHUS | yueoHoe nocodue / Y. A. Kysinos, A.B. bensikos,;
O.I1. UlyctpoBa, A.Jl. IBanOB ; MuHHCTEpCTBO 00pazoBaHus U HayKu Poccuiickoit
®eneparun, Cankt-IlerepOyprekuii rocy1apCTBEHHbIN TEXHOIOTHYECKUN HHCTUTYT
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29.

30.

31.

32.

33.

34.

35.

36.

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

W3ydeHne ranpBaHomeTpa. Mcnonb3oBaHue ero B Ka4eCcTBE aMIIEPMETPa U BOJIBTMETPaA

: [Ipaktukym / b. b. bonoros , C.B. Xorynnosa, B.B. brarosemenckuii, B.H. Cxobenes ;
MunucrepcTBo 0oOpa3oBanus u Hayku Poccuiickoit @enepannu, Cankt-IlerepOyprekuit
rOCY/IapCTBEHHBIN TEXHOJIOTHUSCKUN HHCTUTYT (TeXHUUecKuil yauepcuteT). 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 ; MunncrepcTBo oOpasoBanus u Hayku Poccuiickoii @enepanuu, CaHKT-
[TeTepOyprckuil rocyapCTBEHHBIN TEXHOIOTMYECKUM HHCTUTYT (TEXHUYECKUM
yauBepceuteT). Kadenpa obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TYVY)., 2017. - 17 c.

HIycrposa O.I1. I'pagynpoBka monoxpomaropa : Ilpaktukym / O. I1. lllyctpoa, A. B.
benskos, A. /. IBanoB ; MunucrepcTBo 00pazoBanus u Hayku Poccuiickoit @enepanum,
Cankr-IlerepOyprckuii rocyaapCTBEHHbIH TEXHOJOTUUYECKUN MHCTUTYT (TEXHUYECKUI
yauBepceuteT). Kadenpa obmet dusuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2016. - 18 c.

Uponos, N.E. Mexanuka : OcHoBable 3akoHbl / VI.E. UponoB. — 7-¢ u3x., ctep. — Mocksa:
BMHOM. JIa6oparopus 3uanuii, 2005. — 309 c. - ISBN 5-94774-196-2 .

Hponos, N.E. BomHossie mponecchl : OcHoBHble 3akonbl / U.E. Mponos. — 2-e uza., pom. —
Mocksa: BUHOM. JlaGopatopus 3nanuii, 2004. — 263 c. -- ISBN 5-94774-008-7

Hponos, N.E. ®uzuka makpocuctem : OcHoBHBIE 3aKkoHbI / WL.E. Uponos. — 2-e u3n., mom. —
Mocksa: BUHOM. Jla6opatopus 3uanuii, 2004. — 207 c.-_ ISBN 5-94774-122-9

Hponos, N.E. KanroBast ¢pusuka : OcnoBHble 3akoHbl / W.E. UpomoB. — 2-e uzn., mom. —
Mocksa: BUHOM. Jlabopatopus 3nanuii, 2004. — 256 c. - ISBN 5-94774-058-3

Uponos, U.E. Dnextpomaruerusm : OCHOBHbIE 3aKOHBI: yueOHOe nmocobue g By3oB / N.E.
Hponos. — 5-¢ m3a. — Mocksa: BUHOM. JlaGopatopus 3uanuii, 2006. — 319 c¢. - ISBN 5-
94774-395-7

B) 3siekTpoHHbIe yueOHbIe H3TaHUS

1. bnarosemenckuii B.B. M3ydeHue cnekTpoB mpomnyckaHusi UHTEpGHEPEHIIMOHHBIX
U CTEKJITHHBIX CBETOMUIBTPOB : yueOHoe nmocobue / B. B. bnarosemenckuii, C. B.
XotyHuoga, b. b. bonoros ; Munucrepctso oOpa3zoBanus u Hayku Poccuiickoit
Oeneparun, Cankt-IlerepOyprekuii rocy1apcTBEHHBIN TEXHOJIOTHYECKUNA HHCTUTYT
(rexnnueckuit yauepceuteT). Kadenpa obmeit ¢puzuku. — Cankr-IletepOypr:

CIIGI' TU(TY)., 2019.-18 c. /ICITI6I' TU. DnekrpoHHas OubIHOTEKA. -
URL:http://technolog.bibliotech.ru(zara o6pamienus: 12.03.2020).-Pexxum goctymna: mst
3aperuCTPUPOBAHHBIX NOJIb30BATENIEH.

2. Kepnoroii, A.l. N3mepenne HaMarHHIeHHOCTH BEIIECTB METOJIOM SIJIEPHOTO
MarHUTHOTO pe3oHaHca : yuebHoe nocodue / A. U. XKepuosoii, C. B. [IpsiueHko ;
MunucrepctBo 006pazoBanus U Hayku Poccuiickoit @enepanuu, Cankr-IletepOyprekuii
rOCy/IapCTBEHHBIN TEXHOJIOTHUECKUN HHCTUTYT (TeXHUUecKkuil yauepcuteT). Kademnpa
obmeli ¢uszuku. — Cankr-IlerepOypr: CITIOI' TU(TYVY)., 2019.-22 ¢. //CITI6I' TH.
Onextponnas oubnmoreka.-URL:http://technolog.bibliotech.ru (nara o6parienus:
12.01.2020).-Pexum mocTyma: s 3aperuCTPUPOBAHHBIX MTOJIb30BATEIICH.

3. .M3ydeHue BpaleHus IIOCKOCTH MOJIIPU3AIMY CBeTa : MeToIn4Yeckrue yKa3aHus K
nabopatopHoit pabote Ne 57 / C.B. Xorynnosa, B.B. bnarosemenckuii, b.b. bomoTos,
B.H. Cxo0eneB ; MunuctepcTBo o0pa3oBanus u Hayku Poccuiickoit @eneparun, CaHKT-
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[TeTepOyprckuii rocyaapCTBEHHBIN TEXHOJIOTUIECKHI HHCTUTYT (TEXHUYECKHIA
yauBepcutet). Kadenpa odmeit ¢usuku. — Cankr-Ilerepoypr: CIIGI TU(TY)., 2015.-22
c. //CII6I' TU. Dnextponnas oubnmuoreka.-URL:http://technolog.bibliotech.ru(nara
obpamienus: 12.03.2020).-Pexxum goctyna: a1 3aperucTpUPOBAHHBIX MOJIb30BATEIICH.

. IIpoBepka 3akoHa Maimoca : Meroaudeckue yka3aHus K JjabopaTopHoi padote Ne 56 /
C.B. Xotrynnosa, B.B. brarosemenckuii, b.b. bonoros, B.H. Cko6eneB ; MunucrepcTBo
oOpa3zoBanus u Hayku Poccuiickoii @eneparun, Cankr-IlerepOyprekuii
rOCy/IapCTBEHHBIN TEXHOJIOTHUECKUN HHCTUTYT (TeXHHUecKkuil yauepcuteT). Kademnpa
obmeit ¢usuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2015.-18 c. /CITI6I TU.
Dnexrponnas oubnuoreka.-URL:http://technolog.bibliotech.ru(zara o6pamienmus:
12.03.2020).-Pexum mocTyma: s 3aperuCTPUPOBAHHBIX ITOJIB30BATEICH.

. bimarosemenckuii, B.B. MccienoBanne CrieKTpoB MOIIONIEHUS PACTBOPOB OPraHUYECKUX
MoJekyn: Meronnyeckue ykasaHus K JiabopatopHoii padote Ne 90 / B.B.
bnarosemenckuii, A.B. benskos, C.B.XoTtynoa; MunuctepcTBo 00pa3oBaHus M HAYKU
Poccuiickoii @enepanun, Cankt-IlerepOyprekuii rocy1apcTBEHHBINH TEXHOJIOTUUECKUN
WHCTUTYT (TexHuueckuii yuusepcutet). Kadenpa odmeit ¢pusuku. — Cankr-IlerepOypr:
CIIGI'TU(TY)., 2015.-16 c. /CII6I' TU. DnekrponHast OubIMoTeKA. -
URL:http://technolog.bibliotech.ru(nara o6pamienus: 15.03.2020).-Pexum goctyna: mist
3apErUCTPUPOBAHHBIX MOJIB30BATEIICH.

. ApepmmHa I'.I', M3ydeHue nucrepcuu cBera B BelecTBe . MeTogudeckue yKa3aHus K
nabopaTtopHoit pabote Ne 68 /I'.I'. Apepminna, A.B. bensxos, O.I1. Illycrposa ;
MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit denepanuu, Cankr-IletepOyprexuit
rOCYJapCTBEHHBIN TEXHOJIOTHYECKUN UHCTUTYT (TeXHUYecKuit yauBepcuter). Kadenpa
obmieit ¢usuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014.-18 c. /CITI6I TU.
Onekrponnas oudanoreka.-URL:http://technolog.bibliotech.ru (zara o6pamenus:
19.03.2020).-Pexum noctymna: sl 3aperucTpUpOBaHHbIX MTOJIb30BATEIICH.

. Janunpuenko, B. I'. Onpenenenue oTHOIIEHUS 3apsiia JIEKTPOHA K €r0 Macce C
MOMOIIBI0 MarHETPOHA : METOJIMYECKHE YKa3aHus K JjaboparopHoii pabore Ne 33/ B. T
Janunpuenko, JI. H. KaypoBa ; MunucrepctBo oOpa3zoBanus 1 Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprekuii rocy1apCcTBEHHbBIN TEXHOJIOTHYECKUNA HHCTUTYT
(rexnnueckuit yauepceuteT). Kadenpa obmeit ¢puzuku. — Cankr-IletepOypr:
CIIOI'TU(TY)., 2014,-21 c. /CITI6I' TU. DnekTponHast OubanoTeka.-
URL:http://technolog.bibliotech.ru (mata oopamenus: 12.03.2020).-Pesxkum goctyma: s
3aperuCTPUPOBAHHBIX NOJIb30BATENIEH.

bonotos, b.b. fIBneHns a3nekTpoMarHMTHOW WHIYKIUNA U CAMOMHIYKIUH :
MeToanYecKHe yka3zaHus Kk JabopatopHoit padote Ne 39 / b. b. bonoros, A. B. bensikos,
O. I1. lyctpoBa ; MunuctepcTBo oOpazoBanus U Hayku Poccuiickoit Deaepanun,
Cankr-IlerepOyprckuit ToCy1apcTBEHHBIN TEXHOIOTUYECKUN MHCTUTYT (TEXHUYECKUIH
yauBepeuteT). Kadenpa odmert ¢pusuku. — Cankr-Ilerepoypr: CIIOI TU(TY)., 2014.-
23c. //CII6I' TU. Dnektponnas oubimoteka.-URL:http://technolog.bibliotech.ru(nara
obpamenus: 22.03.2020).-Pexxum nocTyna: ais 3aperucTpUPOBAHHBIX MOJIb30BATEICH.

. XepHoroii, A.W. VI3amepeHne JUIMHBI CBETOBOM BOJIHBI MIPH MOMOITHU AU(DPaKIIMOHHON
PEIIETKHY : METOAMYECKHUE yKa3aHusl K jaboparopHoii padote Ne 54 / A. U. XKepnoroii, C.
B. Ipssuenko ; MunuctepcTBo o0pazoBanus U Hayku Poccuiickoit ®deneparyn, CaHKT-
[TerepOyprckuii TocyaapCTBEHHBIM TEXHOJIOTHYECKUN HHCTUTYT (TEXHUYECKUT
yauBepcuteT). Kadenpa oomeit ¢pusuku. — Cankr-Ilerepoypr: CITIOI TU(TY)., 2014.-22
c. //CII6I' TU. Dnextponnas 6ubnmrorexa.-URL:http://technolog.bibliotech.ru(zara
obpamienus: 12.03.2020).-Pexum goctyna: [uist 3aperucTpupoOBaHHBIX MOJIB30BATEICH.
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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. UccnenoBanue rupockonuieckoro s dexra : Meroauueckne yka3anus K J1abopaTopHOH

11.

pabore / B.I'. lanunsuenko, C.B. [Ipsuenko, A.U. Kepuoroii, }O.P. Pynakos ;
MunucrepcTBo 0oOpa3oBanus U Hayku Poccuiickoit @enepannu, Cankt-IlerepOyprekuit
roCy/IapCTBEHHBINA TEXHOJIOTMUECKUN HHCTUTYT (TexHuueckuil yuusepcuteT). Kadenpa
oometi ¢uszuku. — Cankr-Ilerepoypr: CIIOI' TU(TYVY)., 2013.-15 c. //CIT6I' TH.
Dnexrtponnas oubnuoreka.-URL:http://technolog.bibliotech.ru(zara o6pamienmus:
19.03.2020).-Pexxum moctyma: ajis 3aperucTPUPOBAHHBIX MTOJIb30BATEIICH.

Yuobucos, A.I'. doTosnekrpuueckuii 3pdekr | Meroaudeckue ykazaHus K
naboparopHoit padore Ne 59 / A.T'. Uubucos, O.I1. lllycrpora, B.B. barosemenckuii ;
MunucrepcTBo oOpa3zoBanus u Hayku Poccuiickoit @enepanuu, Cankt-IlerepOyprekuii
rOCyJapCTBEHHBIN TEXHOJIOTUYECKUN MHCTUTYT (TeXHU4ecKuid yHuBepcuter). Kadenpa
obmeli ¢uzuku. — Cankr-IlerepOypr: CIIOI' TU(TYVY)., 2013.-17 ¢. //CIT6I' TH.
Dnexrponnas oubamoreka.-URL:http://technolog.bibliotech.ru(zara obpamienwus:
12.03.2020).-Pexum goctyma: i 3aperuCTPUPOBAHHBIX MOJIb30BaTENCH.

12. Yubucos, A.I'. Onpenenenne rToOpu30HTAIBHON COCTABISIONIEH MATHUTHOTO TTOJIS 3eMITH

13.

: Metonuyeckue ykazanus K iabopatopHoii padote Ne 31/ A.T". Uubucos, JI.H. Kayposna,
O.I1. ycTposa, ; MunucrepcTBo oOpa3zoBanus u Hayku Poccuiickoit deneparuu,
Cankr-IlerepOyprckuii rocyaapCTBEHHbIH TEXHOJOTUUYECKUN MHCTUTYT (TEXHUYECKUI
yauBepceuteT). Kadenpa oomert ¢pusuku. — Cankr-Ilerepoypr: CIIOI TU(TY)., 2013.-
13c. //CII6I TU. Dnextponnas oudanoreka.-URL:http://technolog.bibliotech.ru(zara
oOpatuenus: 12.03.2020).-Pexxum noctyna: i 3aperucTpupOBaHHbIX I10JIb30BaTENIEH.
Xotynnosa, C.B. U3yuenue 3akoHOB TerioBoro usinydenus [ Tekcr] : Meroanueckue
yKa3zaHus K naboparoproit padore Ne 58/ C.B. Xorynioa, B.B. biaropemenckuid,
B.H. Cko6eneB ; MunuctepcTBo oopazoBanus 1 Hayku Poccuiickoit deneparun, CaHKT-
[TerepOyprckuit rocyAapCTBEHHBIM TEXHOJIOTHYECKUN HHCTUTYT (TEXHUYECKUT
yauBepceuteT). Kadenpa odmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TYVY)., 2012. -20
c. //CII6I' TU. Dnekrponnas oudmmoreka.-URL:http://technolog.bibliotech.ru(nara
obpamienus: 19.03.2020).-Pexxum ocTyma: ist 3aperiCTPUPOBAHHBIX MOJIb30BaTENEH.

14. Xotynnosa, C.B. N3ydenue s1eKTpocTaTHUECKUX N0 Ha MojienH | MeTtoandeckue

yKazaHus kK naboparopnoit pabore Ne21 / Xorynuosa C.B.,bnarosemenckuii B.B.,
Cko0enes B.H. ; MunucrepctBo o6pazoBanus u Hayku Poccuiickoit @enepanuu, CaHKT-
[TerepOyprckuii rocy1apcTBEHHBIN TEXHOJIOTUYECKUI HHCTUTYT (TEXHUYECKUN
yauBepeuteT). Kadenpa oomeit ¢pusuku. — Cankr-Ilerepoypr: CIIOI TU(TY)., 2012.-15
c. //CII6I'TU. Daexrponnas 6ubmuotexa.-URL:http://technolog.bibliotech.ru(mara
obpamenus: 19.03.2020).-Pexxum nocTyna: aisi 3aperucTpUPOBAHHBIX MOJIb30BATEICH.
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8. IlepeyeHb JJIEKTPOHHBLIX 00pPa30BATEJbHBIX PeCypcoB, HEOOXOAMMBIX ISl
OCBOEHHUS TUCHMILINHBI.

yueOnbId 11aH, PII/] u yaeOHO-MeTOAMYEeCKHE MaTEpHAIIbI.
http://media.technolog.edu.ru

3J'I€KTpOHHO-6I/I6J'II/IOT€‘IHBIC CHUCTCMBI:

«JJeKTpOHHBIH YnTaNBHBIH 321 — bubmuoTex» https://technolog.bibliotech.rul/.

9. MeToauyeckue yKazaHus JJisi 00yYAKOUIUXCSI 10 OCBOEHUIO TUCIHUTIIMHBI.

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

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yueOnbIx 3aHsTuil. JJaboparopHbsle 3aHATHS.
OO6ume TpeGoBaHUS K OPraHU3alMK U IPOBEICHHUIO.

CTO CIIoI'TA 020-2011. KC YK/IB. Bunbl yueOnbix 3ansaTHil. JlabopaTopHble 3aHATHS.
OO6u1me TpeGoBaHUS K OPraHU3alMK U IPOBEICHHUIO.

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

CTO CIIoI'TU 018-2014. KC VYK/B. Bunbel yueOHbix 3anstuil. CeMuHapbsl U
npakTuyeckue 3aHaTus. Ooue TpedoBaHUs K OpraHu3aluy U IPOBEICHHUIO.

CTII CIIGI'TU 048-2009. KC YKJ/IB. Buapl yuebnbix 3aHsaTHil. CaMoOCTOsSTENbHAS
iaHupyemasi pabora ctyeHToB. OOmue TpeOoBaHus K OpraHU3alyy U MPOBEICHHUIO.

[InanupoBaHue BpeMeHH, HEOOXOJUMOIO0 Ha W3Y4YEHHE NAaHHOM NMCUUIUIMHBI, Jy4llle
BCEr0 OCYILECTBIISITH Ha BECH CEMECTP, IPENycMaTpuBas IPU 3TOM PETYyJISpPHOE MOBTOPEHUE
IIPOMJIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMHU MPABWJIBHOW OpraHM3aluu y4eOHOro Iporecca Juis CTYJeHTOB
ABJISETCS:

IUTAHOBOCTh B OpraHU3aluu Y4eOHOH paboThl;

CepbE3HOE OTHOIIEHNE K U3YUYEHUIO MaTepHaa;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHsATUS CTYAEHT JOJIKEH NMPUXOJUTh, UMES 3HAHUS 10 YK€ U3YYEHHOMY MaTepHainy.

10. ITepeyeHs UHGOPMALMOHHBIX TEXHOJIOIHI, HCIIO0JIb3YyEMbIX NPH OCYLECTBJICHUHN
00pa30BaTeIbLHOIO Mpoecca Mo JMCIHUILIHHE.

10.1. UndopManiuoHHbIE TEXHOJIOIHH.

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

YTEHHE JICKIIUN C UCTIOJIb30BAHUEM CIIal1-TIPE3EHTALINH;

B3anMoJieiicTBe ¢ oOydaromumucs nocpeactsom DMOC..

10.2. IIporpaMmMHoe o0ecnieyeHue.
Microsoft Office (Microsoft Excel);
Gaussian09; Microsoft Visual Studio; AutoCAD;

10.3. ba3bl JaHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
basbr nannbix Scopus u Web of Science.

11. MarepuajbHO-TEXHMYECKOEe o0ecredyeHHe OCBOeHHMsl JAUCHUILVIMHBI B XO0/e
peasu3anum 00pa3oBaTebHOI MPOrPaMMBbl.
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Kagenpa obureit pusnku pacronaraer MarepuanbHO-TEXHUYECKON 6a30ii,
o0ecrieunBaroIIei NPOBEICHNE BCEX BUIOB 3aHATHI. B pacnopspkeHnn cTyIeHTOB
HUMEIOTCSI

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. Oco0ennocTu OCBOCHHUHA JAUCHHUIIIIMHBI HHBaJIMJIaMu H JUIaAMH C
OrpaHH4Y¢HHBIMH BO3MOXKHOCTAMMU 3/10POBb.

JUis WHBaIMIOB U JIML C OrPAHUYEHHBIMH BO3MOXKHOCTAMM Y4YEOHBIE IPOLIECC
OCYILECTBIIsICTCST B COOTBETCTBMM ¢ [losioskeHHMeM 00 opraHuM3aluu y4eOHOro Impouecca ajis
0o0y4YeHHsT MHBAJIUIOB W JIMI C OTPAaHHYEHHBIMH BO3MOXHOCTSIMH 310poBbsi CIIGI TU(TY),
YTBEpKI€HHBIM pekTopoM 28.08.2014.
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[Tpunoxenue Ne 1
K paboyeil mporpamMme JUCIUITIHHEL

MoH/1 OLIEHOYHBIX CPEACTB
JJ1s1 MPOBe/IeHUsI MPOMeKYTOUYHOI aTTeCTALNHU 10

aucouiinge «duznkarn

1. IlepeuyeHb KOMIeTeHUMII U 3TANOB UX GOPMHUPOBAHMS.

Nunexc

Conepxxanue Oran GopMUPOBAHUS
KOMIIETECHIINH Acp (bopmup

OIIK-1 CnocoOHOCTH pelmiaTh 321241 NPodeccunoHaAIbHOM IIPOMEKYTOUYHBIN
JesiTeJIbHOCTH HA OCHOBE MPUMEHEeHUs
€CTEeCTBEHHOHAYYHBIX U 001IeHHKEHEPHBIX 3HAHM,
METO/I0B MATEeMATHYECKOT0 AaHAJIU3a U MO/1eJIMPOBAHUS
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2. [Toka3zarenu ¥ KPUTEPUU OLIECHUBAHMUS KOMIIETCHIIMI Ha Pa3IMYHBIX dTarnax ux (OPMHUPOBAHUS, [IIKAJIA OLICHUBAHHS

Kox u HanmenoBanue

HaumeHOBaHUe MHAMKATOPA

JdeckpunTopsl

o0menpodgeccHOHATbHOM AOCTUKEHM S
KOMIIeTEeHIIH U o0menpodgeccnoHaAIbHBIX
KOMIIeTEeHIM

OIIK-1. OIIK-1.2. 3HaTh:
CrniocoGeH pemiarth 3a1a4u Hcnonp3oBanne pU3MUECKUX 3aKOHOB | -  OCHOBHBIC (pM3MUYECKUE BETMUUHBI M (PU3MUECKHE KOHCTAHTBI, HX
npodeccnoHanbHOM Y IPUHIUIIOB B CBOEH OIpe/iesICHNE, CMBICI, CIIOCOOBI M eMHMIIBI uX u3mepenus (3H-1);
NEeSITeTLHOCTH Ha OCHOBE pohecCuOHATIBHON e TENbHOCTH. - OCHOBHbBIE 3aKOHBI (PM3UKH, OMUCHIBAIOIINE (PU3NUECKUE SBICHUS
NIPUMCHCHHUA Y MPOIIECCHI; OTPAHUYCHUS IPUMEHEHHS 3aKOHOB, 00JIaCTH TIPUIIOKCHUS

CCTCCTBCHHOHAYYHBIX U

O6II.[CI/IH)K6HepHBIX 3HaHHﬁ,
METOJ0B MaTCMaTU4YCCKOI'O
aHalin3a 1 MOACIIMPOBAHUA

3aKOHOB (DU3MKHU B MIPAKTUUECKOM nesitenbHocT (3H-2);

YmMmeThb
- OOBSCHUTH SBJICHHWE WM TIPOIIECC HAa OCHOBE (DU3UUYCCKUX

3akoHoB (Y-1);

- HOCTpOI/ITL MaTeMaTI/I‘{eCKYIO MOJICIb (1)1/131/1‘1601(01"0 SABJICHUA
(V-2);

Baagern:
- HaBBIKAMH MCIIOJF30BAaHUSI OCHOBHBIX 00IIe(PU3NIECKUX 3aKOHOB
U IPUHIMITOB B BKHEHIITMX MPaKTHIeCKUX mpunoxenusx (H-1)
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Kon u HaumeHoBaHue ITokazaTenu chopMUPOBAaHHOCTH Kpurepuit YpoBHU CHOPMHUPOBAHHOCTH
HMHAWKATOPa TOCTHIKCHUA (meckpunTOpHI) OIl€HUBaHUA (omcaHue BBIPaKEHHOCTH JECKPUIITOPOB)
KOMIICTCHIIUN

«YIOBJICTBOPUTEIHHO» «XOPOIIIO» «OTJIMYHO»

(TIopoToBEIi (cpemuuii) (BBICOKHI)

3HaeT OCHOBHBIE (PU3UYCCKHEC OtgeeThl Ha Bonipockl | JlaeT onpenencHus JaeT onpenenenus [IpaBuiibHO maet

OIIK-1.2. BEJINMUHBI 1 (PU3HIECKUE Nel-16, 23-45, 67- OCHOBHBIX (PU3NYECKHUX | OCHOBHBIX (DU3MUYECKUX | ONPEACICHHUS

HCoIb30BaHme 83, 95-96, 106-118, | BenuuuH Cc OIIMOKAMHU. | BEJIMYHH C OCHOBHBIX (PM3HUUYECKHX

(bu3HYECKUX 3aKOHOB U
NPUHIIAIIOB B CBOCH
npodeccHnoHATEHOM
JEATEIbHOCTH.

KOHCTAHTBI, UX OIIPEACIICHUC,
CMBICII, CIIOCOOBI U CANHUIBI UX

155-158 k sk3ameny

ITyTaeTcs B eaunHMIIaX

HETOYHOCTAMHU. IMeeT

BenmnunH. OOBICHSIET

HU3MEPCHUSL. MPEJICTaBJICHUE O WX CMBICII, CTIOCOOBI
u3Mepenus (3H-1) cnoco0ax ux WU3MEpEHHUS.
M3MEPEeHMS. [IpaBunbHO Ha3BIBAET
HpaBI/IJII)HO Ha3bIBacT CAWHUIIBI U3MCPCHHS.
€IMHUIIBI N3MEPEHYISL.
3HaeT OCHOBHEBIC 3aKOHBI (U3HKH, | OTBeTHI Ha Bompockl | Gopmyaupyer [IpaBunpHO [IpaBunbHO
OIMCHIBAIOIIIHUE (1)I/IBI/I‘IGCKI/Ie N91-45, 67-83, 95- OCHOBHBIC 3aKOHBI (I)OpMyJII/IpyCT Q)opMyanyeT

SABJICHUA U IPOLICCCHI;
OTpaHUYEHUS TPUMECHEHHSI
3aKOHOB, 00JIACTH MPHIIOKCHHS
3aKOHOB (PM3MKHU B MPAKTUIECKON
nearenbHocTH (3H-2)

96, 119-154
9K3aMeHY

(hU3MKH ¢ OMIUOKAMH,
ITyTaeTcst B 00J1acTH
MIPUMEHEHHS 3aKOHOB.

OCHOBHBIE 3aKOHBI
¢m3uku. HazpiBaer
OrpaHUYCHUS
MIPUMEHEHUS 3aKOHOB C
HEOOJBIINMH
HETOYHOCTSIMH.
IIpuBoauT npumepsl
MIPHUIIOKEHUS 3aKOHOB
(u3uKH B
IPaKTUYECKON
JIeSATeIbHOCTH.

OCHOBHBIE 3aKOHBI
(hm3ukm 1 001acTH UX
NPUMEHEHHUSL.
IIpuBoauT puMeEpsI
MPUIOKEHUS 3aKOHOB
(hn3uky B
MPaKTUYECKOU
JIESTeNbHOCTH.
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Ymeer OGLHCHI/ITL SIBJICHUC U1
MIPOLIECC Ha OCHOBE (PU3MUECKUX
3aKOHOB. (Y-1)

YMmeer nocTpouTh
MaTEMaTHYECKYI0 MOJIENb
¢busnueckoro sBieHus. (V-2)

OTBeTHI Ha BOIIPOCHI
Ne23-45, 67-83, 107-
155 x sx3ameHy.

OTBeTHI Ha BOIPOCHI
NeNel-15,46-63,85-
105 k Kk3ameHy

Hmeet npeacTaBneHue
0 (hU3NIeCKOM 3aKOHE,
OOBSICHSIOIIEM TaHHOE
(hu3mIecKoe SBIICHHE.

AHanm3upyer
(hm3mIecKuit mporiecc ¢
MOMOIIBIO

HABOJSIIUX BOTIPOCOB.

HazriBaet usnyeckuii
3aKOH, HO ITyTaeTcs B
ero (hopMyIHpOBKe.

AHanm3upyet
(hm3uIecKuii mporiecc ¢
HEOOJIBIIUMU
HETOYHOCTSIMU.

Uetko dhopmynupyeT
(huznuecKuil 3aK0H,
OOBSACHSFOIIIHIA
(hU3UIECKOE SBIICHHE

IIpaBuibHO U SICHO
0O0BSACHSIET
¢uznveckuii mpouecc.

Bﬂa}leeT HaBbIKaMHU HCIIOJIb30BaHUA
OCHOBHBIX 00Ie(hn3nIeCcKuX
3aKOHOB U ITPUHIIUIIOB B BXKHEHIIINX
MPAKTUYCCKUX ITPUTOKCHHUAX.

(H-1)

OTBeTHI Ha BOIIPOCHI
NeNed0-63, 82-
101.112-119 k
JK3aMeHy

3amuceIBaeT (OPMYIIBL,
OIMCHIBAIOIINE
(hmuznueckoe sBIECHNE

C OIIMOKaMH.
Ilyraercs npu
peneHny GU3NIECKUX
3ajad.

3anuceiBaeT (OPMYIIHI,
OIKCHIBAIOIINE
(m3nyeckoe sBICHIE

C HEOOJIBIITUMHU
HeTouHocTsIMU. [Ipu
pemeHnn GU3nIecKoit
3aJ]aud HE MOXKET
JIOBECTH pelIeHNe 10
KOHIIA.

IIpaBunbHO
3ammmchIBaeT (hOpMYyIIbI,
OIMCHIBAIOIINE
(uznveckoe sBICHUE.
Pemaer ¢usnueckue
3aJa4u.

[Ixana onenuanus coorserctyer CTO CIIGI TU(TY):
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14.

15.

16.

17.

18.

19.

20.

21.

1. TunoBble KOHTPOJbHBIE 3aJaHUS VIl IPOBEICHUsI IPOMEKYTOYHOMH aTTecTAlUU
Mexanuka.

HpOCTpaHCTBO n BpeMs, CHCTEMBI oTcycTa. OCHOBHBIE KHMHEMAaTHYECKHE
XapaKTEPUCTUKU KpHBOJ’IHHCﬁHOFO JABYXKCHUSA: CKOPOC€ YCKOPEHHUCE.

KunemaTtnka BpamaTeapbHOrO IBUKEHHUS: YIOBas CKOPOCTb M YIJIOBOE YCKOPEHHE, HX
CBSI3b C JINHEHHON CKOPOCTBIO U YCKOPEHUEM.

ITonsiTHe cOCTOSIHUS MEXaHHMYECKOH CUCTEMEBI. 3aKOoHBI HproTOHA.

3aKoH coxpaHeHus umiyJibca. LleHTp unepuuu.

MOMEHT UMITyJIbCa MaTEPUATLHON TOYKA U MOMEHT CHUJIbI MEXaHUYECKON CUCTEMBI.
MoOMEHT cuJibl. 3aKOH COXPaHEHHUSI MOMEHTA CUJIbl MEXaHUYECKOW CUCTEMBI.

Cuia, paboTa 1 noTeHIMaIbHAast SHeprusi. KoHcepBaTUBHbBIE 1 HEKOHCEPBATUBHBIC CUJIBI.
Pabora u kuHEeTHYECKast SHEPTHUL.

3aKkoH COXpPaHCHUA IIOJTHOM MEXaHWYECKOM SHEPrvu B I10JIC MIOTCHIUAJIBHBIX CHJIL.

. CBsI3b M@Ky CHIION M MOTEHINABbHOM sHeprueil. ['pagueHT ckanapHoil QyHKIUY.
. YpaBHEHME BpAILIEHUs TBEPJIOTO TEJIa BOKPYT 3aKpEIIEHHON ocl. MOMEHT HHEpLUU.
. Moment nnepunun. @opmyna lllreitnepa.

. [Ipunuun OTHOCUTEIBHOCTHU [Nanunes-OiHIUTEWHA. IToctynatel TEOpUU

OTHOCUTCJIBHOCTH.

CoObiTne. CunxpoHuzanus 4acoB. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJIeHue
BpemeHH. CoKpalieHue JJIMHBI.

[Ipeobpa3zoBanus Jlopenna. PensTUBUCTCKUN MHBapUAHT-UHTEPBAT MEXKY COOBITHSIMH.
CroxxeHue CKOpOCTe B PENISITUBUCTCKOW MEXaHHUKE. PelsITUBUCTCKHUI MMITYJIbC. 3aKOH
COXpaHEHUs uMIynbca. PenstuBucrckas »dHeprus. CBs3b Maccbl U DHEPrUU.
Kunernueckas sHeprus.

3amaum k pasgeay 1

C BbIIKM OpOCHIIM KaMeHb B TOPU30HTAILHOM HarpaBiieHHH. Yepe3 2 ¢ KaMeHb ynall Ha
3eMsit0 Ha pacctossHUM 40 M OT ocHOBaHMs BbINKH. OINpeaenuTh HAYAIbHYIO U
KOHEYHYIO CKOPOCTh KaMHSI.

Kamensp 6poca10T nog yriom K TOpHU3OHTY. PaI[I/Iy'C KPpHUBU3HBI TPACKTOPHUHU B TOYKC
HAWBBICHICTO MOABEMA pa/InNyC KPUBU3HbI R =10m. OHpC,Z[CJII/ITC CKOpPOCTH B 3TOH TOUKE

JIuHeitHast CKOPOCTh TOYEK Ha OKPY)KHOCTH Bpalnarouierocs aucka pasia 3 - m/C. Touku,
pacnosoxeHHble Ha paccTosHuu 10cM Onmke K OCH, UMEIOT JIMHENHYIO CKOpPOCTh 2
M/C. OnpenenuTe yrioByr CKOPOCTh BPAIIEHUs TUCKA.

YroObl ompenenutbh kKodpduimeHT TpeHus K MexIy NepeBSHHBIMH TOBEPXHOCTSIMH,
OpYyCOK TIOJIOXKHIIM Ha JOCKY M CTaJX MOJHUMATh OJUH KOHEI[ JOCKH JIO TeX IOp, MOKa
GPYCOK HE HAYal M0 HEH CKONB3MTB. DTO MPOM3OLLIO TPH YIiie HAKIOHA 1ockh 45°.
Omnpenenure ko3ddunueHt TpeHus?

Ha mony crout tenexka B BHUJE MJIWHHOW JOCKH, CHaOXEHHOM JeTKuMu Kojiecamu. Ha
OJIHOM KOHIIE JIOCKH CTOHMT 4YelIoBeK. Macca denmoBeka 60 xe, macca jocku 20 xe. Maccoit
KoJiec mpeHeOpeub. TpeHue BO BTyJIKaxX He3HaunTedbHO. C Kakol CKOPOCTHIO OyneT
JIBUTAThCS TEJIEKKA, €CJIM YEOBEK MOUAET BAOIb JOCKU CO CKOPOCTBHIO (OTHOCHUTEIBHO
nocku) 1 m/c?

[TnaTtdhopma B Buae nucka paaumycoM 1 m Bpaimaercs Mo WHEpIH, aemas 606/mun. Ha
Kparo 1miaThopMbl CTOUT YeNIOBEK, Macca Kotoporo paBHa 80 xe. CKoinbko 000pOTOB B
MUHYTY Oynmer jaenarh Imiatdopma, €Ccilu 4YelIoBeK mepelner B ee meHTp? MomeHT
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uHepuuu wiatrgopmsel paBeH 120 xe-m”. MOMEHT HHEPIIMU YeJIOBEKa PACCUUTHIBATH KaK
JUIS. MATEPUAIBHON TOYKHU.

22. Kamens Gpomen Bepx non yraom 60° x mosepxnoctu 3emmu. Kuneruueckas sHeprus
KaMHS B HayaJbHbIA MoOMeHT paBHa 20 Joc. Onpeaenutb KHUHETHYECKYIO U
NOTCHLMAJIbHYI0O HOHEPruM KamMHS B  HauBBICIIEH TOYKE €ro TPaeKTOPHUHU.
ConpoTuBieHreM BO3lyXa MpeHeopeyb.

23. XOoKKelHas 1maiida CKOJIB3UT 5 M, €CJI TIPH OpPOCKe € cOOOIaT HaYalbHYK CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIIH € COOOIINTh HAYaIbHYIO CKOPOCTh 4 M/c?

24. Toukwii crepxkeHb IuHON 50 cm 1 mMaccoit 400 2 BpamaeTcsi ¢ yriIOBEIM YCKOPEHUEM 3
¢ % BOKPYT OCH, IPOXOZISILIE Yepe3 CepeiHy CTePKHS ePICHIUKYISPHO K ero JIHHE.
Onpenenuth Bpalaromui MOMEHT.

25. Haiit paboTy moasema Tpy3a [0 HAKJIOHHOW IUIOCKOCTH, eciau macca rpy3a 100kr,
JUTMHA HAKJIOHHOM IUIOCKOCTH 2 M, yroJl HaKJIOHa 30°, koadunuent tpenus 0.1 u rpys
JBUXKETCS ¢ yckopeHuem 1 m/c2.

26. Ban maccoit 100 ke u paguycom 5 cm Bpamaics, aenas 8 o6/c. K uunuHapudeckon
MOBEPXHOCTU BaJla MpUXKaJIW TOPMO3HYIO KoJIoAKy ¢ cuioi 40 H u uepe3 10 ¢ Ban
octaHoBuics. OnpenenuTsb K03(pPUIHNEHT TpeHuUS.

27. Kunetnueckas »HEprusi BpaIAIOLIErocss TBepAoro Tena. JlJlMHA TOHKOrO MPSMOTO
crepxHs 60 cm, a macca 100 2. OnpenenuTb MOMEHT MHEPLIUU CTEPKHS OTHOCUTEIBHO
ocH, NEPIEHAUKYJIAPHON K €ro JUIMHE U NPOXOJAIIel Yyepe3 TOUKY CTEPKHS, yAaIeHHYIO
Ha 20 cm OT OIHOIO U3 €ro KOHIIOB.

28. IIpenronoxum, 4To Mbl MOKEM H3MEpPHUTh IUHY CTepxHsS ¢ TouyHOCThIO 0,1MkMm. [Ipu
KaKOl OTHOCHUTEJBHOM CKOPOCTH JBYX MHEPLHUAIBHBIX CUCTEM OTCUETa MOXHO ObIJIO OBl
OOHapyX HUTh PEISTUBUCTCKOE COKpAllleHWEe JJIMHBI CTEp)KHs, COOCTBEHHas JIMHA
KOTOporo paBHa 1 m?

29. B nabopaTtopHoO#i cucTemMe OTcYeTa MU-Me30H C MOMEHTa POKICHH 10 MOMEHTa pacrajia
nposieren paccrosaue 75 M. Ckopocth mnu-me3oHa paBHa 0,995 c¢. Onpenenuth
coOCTBEHHOE BpeMs KU3HHM Nu-me30Ha. [lomHas sHeprus tena Bozpocna Ha 1 JIxk. Kak
P STOM U3MEHHUTCS Macca Tefa?

Pa3nea 2 .JjekTpoMarueTusm.

30. Dnextpudeckuii 3apsu. Bzammoneiicteue 3apsiioB. 3akoH Kynona. 3akoH coXpaHEHUs
IIEKTPUYECKOTO 3apsia.

31. Dnekrpudueckoe noje. Hampsyk€HHOCTH JEKTPUYECKOTO MOJsi W moTeHman. [IpuHium
CYNEPHO3UIUU TTOJIEH.

32.PaboTta cui 3JEKTPOCTATHUECKOTO IOJIi MpU MepeMelleHuu 3apsanaa. Lupkymsaus
BEKTOpAa HANpPSDKEHHOCTH AJIEKTpocTaThyeckoro mosst. [loTeHnuanbHBIA —XapakTep
AIIEKTPOCTATUYECKOTO MOJISL.

33.TloTok BekTOpa HAMpPsHKEHHOCTH AJIeKTpocTathdeckoro mois. Teopema [aycca mis
3JIEKTPOCTATUYECKOTO MOJISI B BAKyyMe.

34. Tlpumenenne Teopembl [aycca K pacuéTy OIEKTPUUYECKUX TOJEH 3apsKEHHBIX
TUIOCKOCTH, IUIMH/IPa, cepsl, mapa.

35. [IpoBoaHMKH B 35IeKTpUUeckoM moJie. [lose BHyTpH U y TOBEPXHOCTH MTPOBOAHHKA.

36. DHeprust CUCTEMbl HEMOABIIKHBIX 3apsAoB. DHEPrus 3apsHKEHHOTO IPOBOJHUKA H
KOHJEHCAaTopa. OJHepruss U O0O0bEMHAs IUIOTHOCTb HHEPTHUHM AIIEKTPUUYECKOrO TOJIS.
OHeprus NoJIIpU30BaHHOTO JUAIIEKTPUKA.
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37. Onextpuuecknii TOoK. Cuma Toka. I[InoTHOCTE TOKa. YCIOBHUS CYIIECTBOBaHUS
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. 3axkon buo — CaBapa — Jlamnmaca u ero npuMmMeHeHHEe K pacdy€Ty MarHUTHOIO IOJIS
HPSIMOJIMHEHHOTO TPOBOJHUKA C TOKOM.

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

42. BuxpeBoil XxapakTep MAarHUTHOTO MOJs. 3aKOH IMOJIHOTO Toka (LMPKYISIHS BEKTOpa
MarHUTHON UHIIYKIUH).

43. JleficTBiE MarHMTHOTO TOJS Ha ABWKymwiics 3apsa. Cuna Jlopenna. [IBmkenue
3apsHKEHHBIX YaCTHIl B MATHUTHOM IIOJIE.

44. MarautHbIi notok. Teopema ["aycca 111 MarHUTHOTO MOJIS.

45, SIBneHue 31eKTpOMarHUTHOW HMHAyKuuu. 3akoH Papazes (3aKOH 3JIEKTPOMATHUTHOM
uHAykuuu). 3akoH Jlenma. SlBneHue camouHAyKnuM. MHAYKTUBHOCTB. 3aKoH
CaMOMHIyKII1H.

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

47.3aK0H MOJHOrO TOKa JJIi MarHUTHOro MoJjs B BemiecTBe. HanpsykEHHOCTP MarHUTHOTO
TOJIS.

48. YpaBHeHus MakcBeinia uist 3JIEKTPOMAarHUTHOTO 1oJisi. TOK cMeleHus.

3anaum Kk pasnaeiy 2

49. JIBa 0TMHAKOBBIX TOYEUYHBIX 3apsa mo -2 MkKir Haxomsrces B Toukax (0; O) u (2; 0)
NpsAMOYroibHONW cucTeMbl koopauHat (X; V), rne X, Y 3amaHsl B MeTpax.
OnpenenuTs MPOEKIUIO HAa OCh OX BEKTOpPA HANPSIKEHHOCTH 1oJs B Touke (1; 1).

50. Kako#i myTh 1O CHJIOBOHW JIMHHHU JO IOJTHOW OCTAaHOBKH IPOXOJHUT a-9acTHUIA B
OJHOPOJTHOM TOPMO3AIIEM Tojie ¢ HanpspkeHHocThio 2000 kB/M, ecnu HawanbHas
ckopocTb ee 20000 km/c? Macca yacTHIIbI 6,4 102 KT, 3apsa 3,2 10 19 K.

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

52. TOHKU CTEep)KEHb COTHYT B TONYKOJbHO. CTepKeHb 3apskeH ¢ JIMHEWHOU
mroTHocThio 100 HK/M. Kakyro paboTy Hazo coBepuInTh, YTOOBI IepeHecTH 3apsij 1
HKI1 13 nienTpa Kosbia B 06CKOHEYHOCTh

53. BbIUUCAUTD SJEKTPUUECKUNA MOMEHT AUMOJs, eciau ero 3apsan 10 uKo, miedo 0,5¢Mm.

54. beckoHe4Has MIOCKOCTh HECET 3apsiji, PABHOMEPHO PaCHpPEEICHHbIN ¢ MOBEPXHOCTHOMN
miotHoctbro 1 MxKi/m®, Ha HEKOTOPOM PACCTOSHUHU OT IIOCKOCTH MapajIeIbHO €il
pacnoyioxkeH Kpyr paauycom 10 cm. BpluMcIuTh MOTOK BEKTOpa HaNPSHKEHHOCTH
ANEKTPUYECKOTO TOJIS YEPES ITOT KPYT.

55. Ha oTpe3ke TOHKOTO MpsSMOTO MPOBOAHMKA PABHOMEPHO PACTIPEIEIICH 3apsi/] C TUHEHHOMN
mwiotHocTeio 7 = 10™° Ku/cm. Berumciurs MOTEHLHAJ, CO3JAaBAEMBI 3TUM 3apsoM B
TOYKE, PACIOJIOKEHHOW Ha OCH MPOBOJHHMKA M YJAJICHHOW OT OJMKaWIIEero KOHIA
OTpEe3Ka Ha PacCTOSIHUE, paBHOE JJIMHE 3TOTO OTPE3Ka.

56. OnpenenuTh IMJIOTHOCTh TOKA B JKEJIE3HOM MPOBOAHUKE MIMHOW 10M, eciu mpoBOj
HaxoauTCA 1MoJ HanpsbkeHueM 6 B. Y nenbHoe conpotuBieHue xeneza 98 HOmM M.
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58.

59.

60.

61.

62.

63.

64.

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

74.

Toxk B nenu 6arapeun, 3/IC xoropoii 30 B, pasen 3 A. Hanpspkenue Ha 3axuMax OaTapeu
18 B. Haligute conmpoTHBJIEHHWE BHEIIHEW YacTW IIENM U BHYTPEHHEE COINPOTUBIICHUE
OaTapeu.

IMpoBomuuk mmuaoi | = 20 cm ¢ maccoit m = 2 2, MOABENMICHHBI TOPHU3OHTAIBHO Ha
TOHKHUX IPOBOJIOYKAX, HAXOAUTCS B OJHOPOJHOM MAarHUTHOM IIOJI€, CHUJIOBBIC JIMHUU
KOTOPOT'O HAmpaBJICHbl BEPTUKAIBHO BBepX. [Ipu MpoXO0kIeHHH MO MPOBOJHHMKY TOKa
cuwiot | = 0,3 A oH OTKJIOHWIJICS TakK, 4TO MPOBOJIOYKH OOpazoBamu yron « =17° ¢
BEepTUKAIbIO. HailTh MHIYKIIMIO MAarHUTHOTO TIOJIS.

beckoHewHO JUIMHHBINA MPOBOJ 00pa3yeT KpyroBOW BHTOK, KacaTeJIbHBIA K mpoBoxdy. I1o
npoBoay uaer Tok cuino | = 5 4. Hailitu paguyc BHUTKa, €ClIM HaIPsHKEHHOCTD
MarHuTHOTO ToJIA B IieHNpe BuTka H = 41 A/m.

Kakoii Bpamiaromii MOMEHT JEHCTBYeT Ha paMKy ¢ TokoM cuiod | = 2 A mpu
MIOMEIIIEHUHU €€ B OJTHOPOJIHOC MarHWTHOE ToJie ¢ uHayknuen B = 0,2 Tz, ecnm pamka
coaepxut N = 30 ButkoB miomaaso S = 10 CMZ, a TUIOCKOCTh PaMKH o0Opa3yer yroua [ =
60° ¢ auHUSIMH 110J19?

BBMHCTUTE MUPKYISIIAIO BEKTOpa WHAYKIHUU BIOJIh KOHTYpPA, OXBATHIBAIOIIETO TOKU
11=5 A, 1,)=7,5 A, texyumue B OJHOM HampaBieHuUU, U TOK I3=10 A, Texkymwuii B
IIPOTUBOIOJI0KHOM HaIIPABJICHUH.

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

3apsKeHHasi 4acTUIIa IBUYKETCS B MArHUTHOM TI0JI€ 110 OKPY>KHOCTH CO CKOpOCThi0 U = 1
Mwm/c. Napykuust marautHoro noiist B = 0,3 77, paguyc okpyxkHoctd R = 4 cu. Haiitu
3apsl YaCTHIBI, eciu ee KuHethdeckas sHeprus W = 12 xaB.

Pasznea 3. Kosieoanus 1 BosiHbI. BostTHOBasi onTuka.

W neanbHblil rapMOHUYECKHN OCHIMIUISATOP. Y PaBHEHUE UICATTBHOTO OCIUJUISITOPA U €T0
penieHue. AMIUTUTY/a, yacToTa U ¢aza konedanus. KommnekcHas hopma mpecTaBieHus
TapMOHHMYECKHUX KOJIeOaHUH.

BekTopHoe onrcanue cioxeHus KoaebaHuu.

[Ipumeps! konedaTeabHBIX IBUKEHUN pPa3IunYHON (GU3NYECKON TPUPOIBI.

DHeprus KonebaHui

CBo0OoHBIE 3aTyXarolue KojieOaHus OCHUIIIATOpA C MOTepsIMU. BbIHy ) 1eHHbIE
KoJie0aHusl.

Bonuel. OGpa3zoBanne u pacmpocTpaHeHue BOJH. [IpojosbHBIE W TIOTIEpEYHBIE BOJHEI.
@pOHT BOJIHBI, BOJIHOBasg MOBEPXHOCTh. J[JIMHA BOJIHBI U CKOPOCTb PacHpOCTpaHEHUs
BOJIH.

YpaBHeHU MJIOCKOM U cepuueckoit Geryumx BosaH. BoinHoBoe uncio.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH. CKOPOCTH PacmpoOCTpaHEHHUS DSJICKTPOMArHUTHBIX
BOJIH. M31yueHune 31eKTPOMAarHUTHBIX BOJIH.

DHeprus IEKTPOMarHuTHEIX BOJTH. OOBEMHAS TNIOTHOCTH SHEPTHH JIEKTPOMArHUTHOTO
nons. Bekrop YMoBa — [loliHTHHTa.

DONeKTpOMarHuTHasi TPUPOJA CBETOBBIX BOJH. [IpuOMIMKEHHs] TEOMETPUYECKOMH,
BOJIHOBOW M KBAHTOBOM ONTHKH.

HNuTtepdepentius CBETOBBIX BOJIH. YCJIOBUS I HAOJNIOACHHUS U CIOCOOBI peaau3ariin
(merox FOnra, 6unpusma @penens) OnTudeckas pa3HOCTh X0a. Y CIIOBUSI MAaKCUMYMOB
1 MUHUMYMOB HHTepdepeHiuu. MaTepdepennnss B TOHKUX IieHkax. [losockl paBHOU
TONIIMHBI M TOJOCH paBHOro HakioHa. [Ipumenenue wuHTepdepenuu. Judpaxius
ceeta. [Ipunnun [Noiirenca-Openens. Audpakuus Openens u @paynrodepa?
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75.Meron 3o ®@penens. udpaxmus Dpenenst Ha KpyrJioM OTBEPCTHH M JHICKE.
Judpakuonnas pemierka. [IpuMenenue ee B kauectBe crektpomerpa. Jucnepcus u
pazpemaromas cuia. [lousrue o romorpaduu.

76. [Tonsipuzanusi cBETOBBIX BOJH. Buabl nmonspuszanuu. Crenenp nonspusanuu. CrocoOsl
noJiyueHus nojspusanuu ceera. [lonspusanus npu orpaxenuu. 3akoH bprocrepa.

77. 1Boiinoe nydenpenomiienue. [lonaspusanus cBeTa mpu JBOWHOM JIy4eTIPETIOMICHIH

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

79. PacnpocTpanenue cBera B BemiecTBe. HopmanbHas u  aHOMajbHas JUCIIEPCUS.
DNEKTpPOHHAs TEOPUS IUCIEPCUH.

80. Ilornmomenne cBera B BemecTBe. 3akoH byrepa-JlamOepra-bepa. Ocobennoctu
HOTJIOLIEHUS B Pa3pEXKEHHBIX I'a3aX U CIUIOIIHBIX CPEIax.

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

3apaum k pasaeiay 3

82. Touka coBepIIaeT rapMOHUYECKHE KOJIeOaHUsI, ypaBHEHHE KOTOPBIX MMEeT BUA X = A Sin
ot, Tae A=5 cM, ®=2 ¢~ ".HaiiTu MOMeHT BpeMeHH (OGIMDKaHIMil K Hauamy OTCYETa), B
KOTOpBIii MOTeHIHabHas SHeprus Toukn [7=10* JTx, a Bospacraromas cua F=+5-10
3 H. Onpenennuts Taxxke (hasy KoMeOaHHiA B 5TOT MOMEHT BPEMEHH.

83. Touka coBepIIaeT rapMoOHUYecKre Koebanus. B HeKOTOphIif MOMEHT BpeMeH!
— 2 ITon
CMeEIIIeHHEe TOYKU X = 5 ¢M, CKopocTh ee L = 20 cMm/c u yckopenue a = -80 cm/c “. Haiitu
[MUKITUYECKYIO YacTOTYy U IIEpHUOo/1 KojiebaHui, a3y KojaeOaHull B pacCMaTpHUBACMbIi

MOMEHT BPEMEHHU U aMIUIMTYly KOJIeOaHUH.
84.JlBa rapMOHHMYECKMX KoJjeOaHHs, HANpaBICHHBIX II0 OJHOW TIPAMOH, HMMEIOIINX

OJIMHAKOBbIE aMIUIMTY/Abl WU TEPUOJbI, CKJIAAbIBAIOTCA B OJHO KoJieOaHME TOW XKe
amruntyabl. Halitu pasHocTs (a3 ckiiagbpiBaeMbIX KoeOaHuM.

85. OmpentenTh CKOPOCTHh PACIPOCTPAHCHUS BOJH B YIPYIOW cpejie, eciou pa3HocTh (a3
KonebaHuii JBYyX TOYEK Cpejbl, OTCTOAIMX Apyr oT apyra Ha 10 cm, pasma 60° u
gacTtoTa Kojaebanuit 25 ['y.

86. JlaHbI XapaKTepHUCTHUKH JIBYX KOJIeOAaTeIbHbBIX JIBIKCHUH MaTepuaabHoi Touku: T1=T2=8
¢, A1=A2=5 cm. Pa3HocTh (a3 mexay aTumMu KoeOanusmu /4. HavansHas dasa
OJIHOTO M3 HUX paBHA HYJIO. 3alHUIINTE YpaBHEHUE PE3YJIbTUPYIOLIEro KoeOaHusl.
[TocTpoiiTe BEKTOPHYIO JUAarpaMMy CI0KEHUS.

87. JlaHbl XapaKTepUCTHKH JBYX KOJIeOATEIbHBIX JBIKEHUI MaTepruanbHoi Touku: T1=T2=8
¢, A1=A2=5 cm. PazHocTh (a3 mexy aTumMu Kosebanusmu nu/4. HauanbHast dasa
OJTHOTO U3 HUX paBHA HYIIO. 3alUIINTE YpaBHEHHE PE3YIbTUPYIOLIETO KOJIeOaH .
ITocTpoiiTe BEKTOPHYIO JUArpaMMYy CIIOKEHHUS.

88. HaiitTu cMmelmieHne OT IMOJIOKEHHs] PAaBHOBECHS TOUYKM, OTCTOSIEH OT MCTOYHHKA

KolieOaHUH Ha paccTOsSHUU (= A /12, nns momenta t=T/6. Ammauryma KoseOaHHs
A=0.05 m.

89. Iinockast aneKTpoMarHuTHas BOJIHA PAacCpOCTPAHAETCS B BaKyyMe. AMILIUTY1a
HAINPSDKEHHOCTH AJIEKTPUIECKOTr0 oISt BOJHBI En = 50 mB/m. Haiitu ammutyny
HaIPSKEHHOCTH MarHUTHOTO TIOJIS.

90. B omHOpomHOW H30TPONMHON cpene ¢ &€ = 3 m u =1 pacmpocTpaHseTcs IIIOCKas
9JICKTPOMArHuTHas BOJIHA. AMHJII/ITy,[Ia HAIMPSPKCHHOCTHU 3JICKTPUYCCKOTO ITOJISI BOJIHBI Em
= 10 B/m. HaiiTn aMIIuTyay HamnpsyKeHHOCTH MArHUTHOTO TOJS M (pa3oBYIO CKOPOCTh
BOJIHBI

32



91.

92

93.

94.

B ompite OHra Ha myru ogHOro W3 HWHTEp(EPUPYIONIMX Jydeld IoMemnaiach
NEPIEeHIUKYISAPHO 3TOMY JIy4y TOHKAsl CTEKJIIHHAS IUIACTHHKA C MTOKA3aTeleM TOMIICHUS
n = 1,5, BclenCTBUE 4Yero LEHTpalbHas CBETJas I0J0ca CMEIaach B IOJOXKEHHUE,
MEepBOHAYAJILHO 3aHUMAaeMOE ISATOM CBETJION MOJIOCOH (HE cuuTas IEeHTpaIbHOM). JlmmHa
BOJIHBI naziatoniero ceeta A = 0,5 mxm. Onpenenuts TOMMUHY d TUIACTHHKH.

.Ha TOJICTYHO CTCKIIIHHYIO IINTACTUHKY HaHCCCH TOHKHM CJIOH IIpo3pavyHoOro BEHIECTBa C

nokaszarenaeMm mnpenomiieHus n = 1.3. IlmacTuHKa OCBELICHA MapauICIbHBIM ITYYKOM
MOHOXPOMAaTHYECKOTO CBETa C JIMHOW BOJHBI A = 640 nm, magaromyM Ha IUTACTHHKY
HOpMaibHO. Kakylo MUHHMalbHYIO TOMIUHY Omin JODKEH HMETh CIIOH, YTOOBI
OTpa)KEHHBIH ITy4OK MMEJ HAMMEHBIIYIO SIPKOCTH?

Hlupuna wuHTEepdepeHIMOHHOW TONockl. Ha MBUIBHYIO TUICHKY C ITOKa3aTeleM
npeigomwiieHuss n = 1.3, HaxXomAUIyIOCS B BO3/AyXE, MaJacT HOPMAIbHO IYYOK Jydeu
Oemnoro cBera. Ilpu kakoii HaumeHbLIeH TOMMMHE Omin MJICHKH OTPaKECHHBIA CBET C
mumHo BomHBI A = 0,55 mxm OKaxeTcs MakCHUMajdbHO YCHJICGHHBIM B pE3ylIbTaTe
uHTephepeHIun?

Ha nmmadparmy c kpyrisiM orBepctreM auamerpoM 0 = 4 mm majgaeT HOPMaIbHO
napaulebHBIA MYYOK JIydeil MOHOXPOMAaTH4eCKOTO CBETa ¢ MHOM BOIHBI A=0,5mKMm.
Touka HaOJIOJCHUS HAXOJMTCS HAa OCH OTBEpCTHsl Ha pacctostHuu b = 1 m oT Hero.
Ckonbko 30H K @penens ykinaapiBaeTcs B oTBepcTuu? TeMHOe WM CBeTIee IMSTHO
HOJYYUTCS B LEHTPE MU(PPaKIIMOHHOW KapTHHBI, €CIM B MECTE HAOJIIOACHUI OMECTUTD
9KpaH?

95. Ha mudpakimoHHYI0 pemieTKy majgacT HOpMaabHO MOHOXPOMATHYCCKUI CBET C JJIMHOMN

BOJIHBI A = 410 nu. Yron Agp Mexy HanpaBiIeHUSIMH Ha MAKCUMYMBI TIEPBOTO M BTOPOTO
nopsiakoB  paBeH 2°21'. OmnpenenuTs 4YWCIO 7 IITPUXOB HA EIUHUILY JJIUHBI
TU(GPaKIMOHHON PELIeTKH.

96. Ha nudpaknnoHHyto penieTky, coaepxaryto # = 400 mrpuxos Ha 1 mm, mamaer

HOPMaJIbHO MOHOXPOMAaTHYECKHA CBET ¢ JIMHON BOJHBI A = 0,6 mxm. Haiitu oOmiee
yucao N audpakimoHHBIX MAKCUMYMOB, KOTOPBIE JIaeT 3Ta pemerka. OnpeaesnTh yroiu
@ IUdpaKlInU, COOTBETCTBYIOIINHN MOCIEIHEMY MAaKCUMYMY.

97. Kakoii HauMeHbIIel pasperiaroniei cuinoi R nomkHa o6nanate audpakiunoHHas

98.

peleTka, 4ToObl ¢ €€ MOMOIIBI0 MOKHO OBLIO pPa3pelInTh JBE CIIEKTPaIbHbIC TUHUU
KaJIUA C JUTHHAMU BOJIH A1 = 578 um 1 A = 580 nm? Kakoe Haumensluee yuciio N
HITPUXOB JIOJDKHA MIMETh 3Ta PEIIeTKa, YTOOBI pa3perieHne ObliI0 BO3SMOXKHO B CIIEKTPE
BTOPOTO nopsiaka?

Crenens noasipu3aivy P 4aCTUYHO MOJISIPU30BAaHHOTO cBeTa cocrasiseT 0,75.
OnpenenuTs OTHOILIEHHE MAaKCUMAIbHOW MHTEHCUBHOCTH |max CBETA, POITYCKAEMOT0
aHaAJTM3aTOPOM, K MUHUMAIIBHOH |pix.

99. Yron o Mexay TUIOCKOCTSIMH MPOITyCKaHUs TTOJISIpU3aTopoB paBeH 50°. EctecTBeHHBIN

100.

101.

CBET, IPOXO/IsI Uepe3 TaKylo CHCTeMY, ociiadisieTcs B n = 8 pas. [IpeneOperas morepeit
CBeTa MPH OTPAKCHUH, ONPECTUTh KOG GHUIMEHT K MOrIoneH s cBeTa B MOSIPOUIAX.
VYron bproctepa & pu MajiecHUU CBeTa U3 BO3/lyXa Ha KPUCTAIIIT KAMEHHOW COJIU
paBeH 57°. OnpenenuTh CKOPOCTh CBETA U B ITOM KpUCTAJLIE.

Koad¢uimenT nornomeHus HEKOTOPOro BELIECTBA JIJIsI MOHOXPOMATHYECKOTO
CBeTa OIpee’eHHON AuHbI BoHbI « = 0,1 em OnpenenuTts TONIIMHY X BEIIECTBA,
KOTOpasi HeoOXxoanuMa Jutst ociiabiaeHus cBeTa B K = 2 pasa. [loTepu Ha oTpakeHHE CBETa
HE YUUTHIBATh.
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Paznen 4 .TepmoaunaMuka U MoJieKyJIsipHas pusuka

102. N3oxopuieckuit, 1300apruuecKuii, U30TEPMUUECKUH, aradaTHYECKU MPOLECCHI
B UJIeNIbHBIX Ta3ax. [Ipeobpa3oBaHue TEIIOTH B MEXaHUYECKYIO PadoTYy.
103. BuyTpenHss sHeprus Tena. BHyTpeHHss SHEprus U1ealbHOIO rasa.

TermmoeMkocTh. TenmoeMKoCcTh TBEpbIX Teil. 3akoH J[rononra u I1Tu.

104. OOparumbie U HeoOpaTuMble Tporecchl. llepBoe Hauago TEpMOJAMHAMUKH.
TermnmoeMkocTs. YpaBHeHue Maiiepa.

105. TepMoguHamuyeckoe  paBHOBecMe UM Temmeparypa. HyneBoe — Hayano
TEPMOJIMHAMUKU. DMIMPUYECKAs TeMIlepaTypHas mKaia. KBazucrarnueckue mpoueccsl.
YPaBHeHI/Ie COCTOsIHMA B TCPMOJAUHAMUKE.

106. OO6partumbie 1 HeoOpaTuMble Tpoliecchl. Bropoe Hauano tepMoauHaMuku. LIk
Kapno. DuTpomnus.

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

108. Makpo- u  mukpococtrostHus.  CTaTUCTHUECKMH BeC UM BEPOSTHOCTH
MakpococTosiHus. DazoBOe MPOCTPAHCTBO.

109. PacnpenencHue MakcBeiuia MOJIEKyJl HIealibHOro rasa. HaumOosiee BeposiTHas,

CpeImHsiE W CpeIHEKBaJpaTHYHAs CKOPOCTH. OKCICPUMEHTAILHOC OOOCHOBAHHE
pacnpenenenus Makcsesa.

110. Pacnpenenenue bonbiimana u 6apomerpudeckas hopmysia.

111. Yucno CTONKHOBEHUH U JUIMHA CBOOOJHOTO mpobera MOJeKysl MAealbHOTO Tasa.
OMmnupuueckue ypaBHeHus TmiepeHoca: ®Puka, Pypre u Hprorona. Pemakcamus
COCTOSTHUIO paBHOBecus. CpeiHee YHCIO CTOIKHOBEHUM

3anaum k pasneay 4

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

113. VYriekucsiii ra3 paciMpseTcs Mpyu MOCTOSHHOM JaBieHuu. Onpenenuts padboTy
PAaCIIMpEHHs, eciH a3y nepenano 4,2-10° /e TennoTr.

114. I'a3, 3aHnMaBmmii 06beM 11 7 mox gaBnennem 10° [1a Gbi M300apUYECKU HATPeT
ot 20°C 10 100°C. OnpenenuTs paGoTy pacIIHpeHHs.

115. B 6amnone emkocThio 24 1 HaxonuTcs Bogopon mpu temmeparype 15°C. Tlocne
TOTO KaK 9acTh BOIOPO/IA M3PACXONOBAIIH, JABICHHE B GalUIoHe MOHH3MIoCh Ha 4-10°77a.
Kakoe koianuecTBo BoJOpOa ObLIO H3PACX0A0BAHO?

116. HaiiTn u3mMeHeHHe SHTpONHUH MpH H300apHUUECKOM pacHiMpeHuu 4 2 azoTa OT
o0béma 5 21 10 00BEMa 9 7.

117. Omnpenennuts TeMmmeparypy Tra3a, €CIM CpPEIHssl KHHETHYECKas DSHeprus
TOCTYINATENBHOTO ABHKEHHs ero Monekyi 1,6-107° [,

118. Kakas 1ons MoJjieKy1 KUCiIopoaa 06aaiaeT CKOPOCTAMHU, JISKAIIMMU B HHTEPBaJe
ot 910 10 911 wm/cex, ecnu Temnepatypa raza 400°K?

119. B kabune Bepronera GapomeTp mokasbiBaeT 675 mm pm.cm. Ha xakoi BeIcOTE

JIETUT BEPTOJIET, €CIIM Ha B3JICTHOW TUIOMIAAKE OapoMerp mokasbiBan 750 mm pm. cm.?
TemnepaTypy BO3lyXa CUMTaTh HEM3MEHHOU U paBHOU 17°C.
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Pa3nen 5. KBantoBas ¢puzuka

120. TennoBoe n3nmyyenue u MoMuHectueHIHs. CrieKTpaibHbIe XapaKTEPUCTHKH
TETUIOBOTO M3nydeHus. 3akonbl Kupxroda, Credana-bonpiiMana u 3aK0H CMEIICHHS
Buna. A6co0THO YepHOe Teo.

121. ®dopmyna Penes-J/»xuHca n «ynapTpaduosneroBas katactpoday. ['unoresa
kBaHTOB. ®opmyina [Inanka. KBaHToBOE 00BsCHEHUE 3aKOHOB TEIJIOBOI'O U3YUYEHHUS.
KopryckynsipHO-BOJTHOBO# [Tyain3M CBETa.

122. dotoadp ekt u 3¢ ekt Komnrona. YpasHenue DitHiuTeina ast porospdexra.
123. Omnbit bote. TopmosHoe uznydenue. ['mnotesa ne bpoitnst. OnbiTel J{3BUCCOHA 1
Jxepmepa. Audpaxmus mukpoyactu. [Ipunuun Heonpenenennoctu I eitzenbepra.

124. BonnoBas ¢yHKIUS, €e CTaTUCTUYECKHUI CMBICI U YCJIOBUS, KOTOPBIM OHA
JIOJIKHA Y/10BJIETBOPSTH.

125. CrauunonapHoe 1 HectalnoHapHoe ypaBHeHnue Llpenunrepa.

126. KBanTtoBas yactuua B 0JHOMEPHOU NMOTEHIMAIbHON siMe. OTHOMEPHBII
MOTEHLMATBHBINA TOPOT U 0apbep.

127. CocrosiHie MUKPOYACTHUIIBI B KBAHTOBOM MexaHuKe. [IoHsATHE 0 BRIPOXKICHUH
SHEPreTUYECKUX YPOBHEM.

128. [Tpencrarnenne Gpu3nMdecKux BEIMYUH oneparopamu. OnepaTtopbl KOOPIHHAT,
MMITYJIbCa, MOMEHTA UMITYJIbCa, HOTEHIIMAIBHONW U KUHETUYECKOU SHEPIUH.

129. CrauuonapHoe ypasHenue lllpenunrepa ayis atoma Bogopoaa. BoaHosbie
dbyHKIIMM 1 KBaHTOBBIE uncia. [IpaBuiia oT0opa A KBAHTOBBIX EPEXOJIOB.

130. CoOcTBEeHHBIN MEXaHWYECKHI 1 MATHUTHBIA MOMEHTHI 3JIEKTPOHA B aToMe. OmBIT
IlItepHa u I 'epnaxa.

131. CnuH-opOuTanbHOE B3auMoieicTBue. TOHKast CTPYKTYpa aTOMHBIX CIIEKTPOB.

132. CrpoeHne aTOMOB M MIEPUOINYECKAs] CUCTEMA XMMHUYECKUX dieMeHToB J[.1
Menpeneesa. [lopsaok 3anoaHeHHs! 3JIEKTPOHHBIX 000JI0UEK.

133. BekTopHast MOZesIb MHOTO3JIEKTPOHHOTO aToMa. THIIbI CBSI3€M.

XapaKkTepuCTUIECKUE CIIEKTPHI aTOMOB.
3agaum Kk pazgenay 5

134. Haiitu yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METalIa 3JIEKTPOHbI, KOTOPbIE
MOJIHOCTBIO 33/1EPKUBAIOTCS Pa3HOCTHIO MOTeHLMANOB U =3 B, eciiu poToapdext
HAYMHAETCS TIPH JJTMHE BOIHBI cBeTa A = 0,5 MKM.

135. B pesynbrate a¢pdexra Komnrona ¢poroH ¢ sneprueit € = 1,02 M»>B paccesuics Ha
CBOOOJTHOM 3JIEKTpOHE Ha yrou € = [/50°. OnpeaenuTs SHEPTUIO & paccessHHOro GoToHa
¥ KHHETUYECKYIO SHEpTuio T 3JIEKTPOHA OTIaun

136. [TpoToH o6nagaeT KHHETHYECKOH sHepruel 7, paBHOW YHEPTUU MOKOS Ejp.
OmnpenenuTh, BO CKOJIBKO pa3 U3MEHHUTCS JUTHHA BOJHBI A 1e Bpoiins mporona, eciu ero
KWHETHYECKAs SHEPTHsI YBEIIMIHUTCS B n = 3 pasa.

137. .Yactuua B NOTEHIMAIBHOM SIIMKE MUPUHON | HaX0MUTCS B HU3IIEM
BO30Y)XJIEHHOM coCcTOsTHIH. OTpeeTTNTh BEPOSTHOCTh HAXOXKICHHS YaCTHUIIHI B
untepsaiie ot 0 o 1/2.

138. Yactuia B MOTECHIIMATBLHOM SIUKE NIMPUHON | HAXOAUTCS BO BTOPOM
BO30YXJIEHHOM COCTOSTHMH. ONpeAeTuTh BEPOSATHOCTh HAXOXKICHHS YacTUIIBI B
uHTepBaie ot |/3, paBHOyaIeHHOM OT CTEHOK.

139. JAnuHBI BOJH KOMIOHEHT XKEJITOro AyOJeTa pe30HAaHCHOM JIMHUM HATpHs,
obycnoiienHoro nepexonom 3P-3S, paBubl 589,00 u 589,56 um. Haiitu Bennunny
pacuierienus 3P-tepma B 3B.

140. Brmmwmcarh cieKTpaibHbIe 0003HAYECHHS TEPMOB aTOMa BOJAOPO/Ia, MIEKTPOH
KOTOPOT'O HAXOJHUTCS B COCTOSIHUY C TJIABHBIM KBaHTOBBIM YHCIIOM N=3.

141. Ckonbko M Kakue 3HaueHHsI KBAHTOBOI'O YHCIIA J MOKET UMETh aTOM B COCTOSIHUU
C KBAaHTOBBIMU YKcCIaMu S 1 L, paBHBIMH COOTBETCTBEHHO 2 1 3 ?
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142. Onpenenuth OTHOLICHHUE JUTMHBI BOTHBI A1 J1e bpoiis mpoToHa K JJIMHE BOJHBI
Az ne bpoins a-uacmuywl, TpOLISAININX OJUHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh
noreHimanios U =1171B.

143. Onpenenutb OTHOUICHHUE JUIMHBI BOJHBL A1 J1e bpoiiis mpoToHa K JJIMHE BOJIHBI
Az ne bpoins a-uacmuysl, TPOIIEANINX OJUHAKOBYIO YCKOPSIOLIYIO Pa3HOCTh
noteHimaios U =1171B.

144, Cpennee BpeMsi KU3HH aTOMa B BO30YXJICHHOM COCTOSTHUU At ~ 108 ¢. [Tpu
nepexojie aToMa B HOpMaJIbHOE COCTOSIHUE UCITYCKAeTCsl POTOH, CPeIHss JUIMHA BOJIHbI
(1) xotoporo paBHa 400 Hm. OLIEHUTH €CTECTBEHHYIO MIUPHHY AA H3IydaeMoi
CHEKTPaJIbHOM JTMHUU, €CITH HE TPOUCXOINUT €€ YIITUPEHHUS 3a CUET JPYTUX IPOIECCOB.

145. MOHO3HEpPreTUYECKU My40K AIEKTPOHOB, MPOLIEAIINX YCKOPSIOLUIYIO PA3HOCTh
notenuuanoB U = 20 kB, BBICBEUUBAET B IICHTPE dKPaHA AIEKTPOHHOIYUYEBOM TPYOKH,
niuHa Kotopoi | = 0,5 m, naTHO paguycom I = 1072 cm. [Tonb3ysick COOTHOILIEHUEM
HEONPEIEeTEHHOCTEH, ONPEACINUTh, BO CKOJIBKO pa3 HEOMPEIEICHHOCTh AX KOOPIUHATHI
9JIEKTPOHA HA SKpaHE B HANPABJICHUU, IEPIICHIUKYIIPHOM OCH TPYOKU, MEHBIIIE
paamyca I sTHa.

146. Haiiti mocrosiaayto Ilnanka h, ecim u3BECTHO, YTO 37I€KTPOHBI, BHIPHIBACMBIC M3
MeTaJlJla CBETOM C JUTMHOW BOJIHBI A3 = 3,6 MKM, TIOJTHOCTBIO 33JICPKUBAIOTCS PA3HOCTHIO
MOTCHIIUAIOB Uy = 6,6 B, a BBIPBIBAEMBIC CBETOM C JJIUHOW BOJHBI Ay =(0),65 mrm —
Pa3HOCTBIO MOTEHIIUANIOB Uy =16,5 B.

147. HaiiTi yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METaIA JIEKTPOHBI, KOTOPbIE
MOJTHOCTBIO 33/ICPKUBAIOTCS Pa3HOCTHIO TOTEHIMANOB U =3 B, eciiu poTodapdext
HAYMHAETCS TIPU JUIMHE BOJHBI cBeTa A = (0,5 MKM.

Pa3nes 6. OcHoBbl GU3NKH A/APa U 3JIEMEHTAPHBIX YaCTHUII.

148. CtpoeHue aTOMHOTO sijipa. SlnepHbie cuibl. DHeprus cBs3u sapa. JedexT macchl.
149. PannoakTMBHOCTS.

150. Snepusle peakunu. Peaknuu neyieHns U CHHTE3a.

151. DneMeHTapHble yactullbl. Kiaccudukanus sneMenTapHbix yactuil. [IpeBpamienue

HaCTHII. 3aKOHEI COXpPAaHCHUA B MUPC DJICMCHTAPHBIX YaCTHUII.

3anaum k pasaeny 6

152. Ha3zoBute cumBoanueckue 0003Ha4EHUS si/Iep U30TOIOB BOJIOPO/IAa M HA30BUTE
uX.

153. Hcnonb3ys cootHomenne Z=A/2, KOTOpOe CIPaBEATUBO /Ui MHOTHX JIETKHX
A7ep, ONPEETUTh CPEIHIOI 00BEMHYIO TUIOTHOCTH 3apsia sapa.

154. Sapo Gepunus 4/ Be 3axBatiiio snekTpon u3 K-oGonoukn atoma. Kakoe sapo
obpasoBaiiock B pe3ynbTaTe K-3axBara.?

155. JlBa sipa remus o He CIMTHCH B OJHO SUIPO, M IIPH 5TOM GBI BBIGPOLICH MPOTOH.

VYkaxuTe sSAp0o KaKoro 3JIeMeHTa 00pa3oBajoch B pe3ysIbTaTe TAaKOTO MPEBPAICHHS.
[lpu cpmadye »K3aMeHa, CTYACHT TMOJIydaeT TPH BOMpOCa M 3ajady U3 TIepedHs,

MPUBCACHHOI'O BBIIIC.
Bpemst moaroToBkH CTyJIeHTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 45 MUH.
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5. Mertoanueckue mMarepuajbl JJs ONpelesieHUs NMPOUeAYP OUEHUBAHWS 3HAHWM,
YMEeHHIl 1 HABBIKOB, XapAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHMS KOMIIETEHIIH.

[Ipomexxyrounast arTecTanus MO JUCHUMUIUIMHE TPOBOAUTCS B COOTBETCTBHHM C
tpeboBanusmu CTIT CTO CITOI' TU(TY) 016-2015. KC YK/IB Ilopsiiok npoBeeHUs 3a4€TOB U
9K3aMEHOB.
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