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1. IlepeyeHb NMIaHMPYeMBIX pPe3yJbTATOB OOy4YeHHMSl MO IMCUMILUINHE, COOTHECEHHBIX €
IUIAHNUPYEMBIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/JbLHOMH NPOrpaMMblI.

B pesynbrate mnst ocBoeHust 00pa3oBaTeNbHOM MPOrpaMMbI OakanaBpraTa 00yJaroIHics JOKECH
OBJIaJIETh CICIYIONMMH PE3yJIbTaTaMU O0YIEHHS 110 AUCIUTLIMHE:

Kox v nHanmenoBanue

HaumenoBaHmue HHIAUKATOpa

" JAOCTHKEHHS
o0menpodeccuoHAILHOI JlecKpUNTOpBI
R — oﬁmenpoq)eccnonafbﬂux
KOMIIeTeH U

OIIK-4 OIIK-4.1 3HaTh:

Crnioco0OeH mi1aHupoBaTh Hcnonb3oBanue 0a30BbIX - OCHOBHBIE 3aKOHbI (DU3HKH,
paboThl XUMHUECKON 3HaHUH B 00JacT (PU3UKU OIMCHIBAIOLINE dusnueckue
HaIpaBJIEHHOCTH, IIPU IUTAHUPOBAHUU PAOOT SIBJICHUSI u IPOLIECCHI;
o0pabartbIBaTh U XUMHAYECKON HANPABIECHHOCTH | OTPaHUYEHUS NPUMEHEHUS
MHTEPIPETUPOBATH 3aKOHOB, OO0JAaCTH IMPHUIIOKCHUS
MIOJTyYCHHBIE PE3YIbTATHI C 3aKOHOB ()M3MKH B TNPAKTHYECKOM
UCIOJIb30BaHUEM JeSITebHOCTH

TEOPETUYECKUX 3HAHUN U Ymersn:

IIPAKTUYECKUX HABBIKOB - UICHTU(UIUPOBATh U TPAKTOBATh
peIeHHsI MaTeMaTHIEeCKUX OCHOBHBIE HaOI01aeMbIe
1 GU3UYECKUX 3a/1au OPUPOAHbIE W TEXHOICHHBIE

SBJICHUS W J(PQPEKThI C TO3UIHMA
(GyHIaMEHTaIbHBIX  (DU3UYECKHUX
B3aUMOACUCTBUI

Baanern:

- HaBBIKAMU HMCIIOJIb30BAHUS
OCHOBHBIX 00MIe(hU3NICCKUX
3aKOHOB W TIPUHITUTIOB B
BXHCHIINX MPAKTHICCKUX

TTPHIIOKECHHSIX
OIIK-4.2 3HaTh:
O06paboTka JaHHBIX C - OCHOBHBIE MPUEMbl NPUMEHEHUs
HCIOJIb30BAHUEM CTAHIAPTHBIX | METO/I0B BBIYUCIIUTENIbHON
CTIIOCO0OB aNTPOKCHUMAIIUU MaTeMaTUKd W CTAaTHCTUKU JUIS
YHUCIICHHBIX XapaKTePUCTUK 00paboTKH ¢du3nueckoro

HKCIIEPUMEHTA

Ymers:

- HCTOJIKOBBIBATh CMBICIT

(U3NYECKUX BETMYMH U TOHATHUH,

- 00pabaThIBaTh

HKCHEPUMEHTAIbHbIC JaHHbIE
Baagern:

- HaBbIKaMU 00pabOTKU U
WHTEPIPETUPOBAHUS PE3YIIHTATOB
HKCHEPUMEHTA




OIIK-4.3

NHreprperanus pe3ysbTaToB
XMMHUYECKUX HAOJIOICHHUH C
UCTOJIb30BaHUEM (PU3HUECKHIX
3aKOHOB M IPE/ICTaBICHUIN

3HaTh:

- OCHOBHBIE dusnyeckue
BEJTUYMHBI u dusnueckue
KOHCTAaHTBI, HMX  OIpeJeNcHHE,

CMBICII, CITIOCOOBI M EIMHHUIBI HX
U3MEpeHUs

Ymers:

- YCTaHABJIMBATh COOTBETCTBUE
Mexay sBieHueM (dddexkTom) u
(hU3HUECKUM 3aKOHOM,

- UCTOJIKOBBIBATh CMBICIT
(hU3HYECKUX BEIIMYNH U MMOHATHH,

- 3alMChIBaTh ypaBHEHUS IS
(U3MYECKUX BEIMYMH B CHCTEME

CHnu

Baanern:
- HaBBIKAMH  HCIIOJIb30BaHUS
OCHOBHBIX o0mmehu3nIecKux
3aKOHOB ¥ TPUHIMIIOB B
Ba)KHEHIITHX NPaKTHYECKUX
PUIOKECHUSIX

OIIK-6 OIIK-6.7 3HaTh:

Crnioco0eH npeacTaBisiTh
pe3yibTaThl CBOEH pabOTHI B
YCTHOU U MUCbMEHHOU
(dbopMe B COOTBETCTBHUH C
HOpMaMHU U MpaBUJIaMH,
MIPUHSITHIMU B
npodeccnoHanTbHOM
cooOmiecTse

[IpencraBieHue pe3ynbTaToB
paboTHI B BUJIE OTYETA TTO
71a00paTOPHBIM (HPU3UYECKUM
HCCIICIOBAaHUSIM

- OCHOBHBIC q)HSI/I‘leCKI/IC BCJIMYHMHBI
n (1)I/I3I/I‘-IGCKI/I€ KOHCTAHTbI, HX
OIIpCACIICHUC, CMBICII, CIIOCOOBI U
CANMHUIBI UX U3MCPCHUA

YMmeThb:

- HNCTOJIKOBBIBATH CMBICJI
(bU3UYECKUX BEITUYHMH U TTOHATUI
Baagern

- HaBBIKaMHU COCTaBIICHUS OTYETOB
110 JTa0OPATOPHBIM (PUZUUECKUM
WCCIICTOBAHHSIM




2. MecTo TUCHUILINHBI B CTPYKTYype 00pa3oBaTe/IbHONH IPOrpaMMBbl.

Jucnuniamna «®Pu3uka» OTHOCHTCS K oOsg3arenbHOM dactTu brmoka 1 «JlucuumimHbD)
oOpa3oBatenbHOU nporpammel Oakanaspuata (b1.0.06) u u3yqaercs Ha 1 xypce Bo 2-M cemecTpe U Ha 2
Kypce B 3 ceMmecTpe.

du3uka co3gacT YHUBEPCATbHYIO 0a3y M M3Y4eHHs 00IIenpodecCHOHANBHBIX U CIICIIUATBHBIX
JTUCIUTIIINH, 3aKjIaJbIBacT (yHIAMEHT TOCISAYIOIIEro OOydeHUs B Marucrtparype, acnupantype. OHa
na€T TENbHOE TMpEJCTaBICHHE O (U3NYECKUX 3aKOHAX OKPYKAWIIEr0 MHpa B UX CIUHCTBE H
B3aMMOCBSI3H, BOOpPY)KaeT OakajaBpOB HEOOXOIUMBIMHU 3HAHUSMHU I PEIICHUS HAyYHO-TEXHHYECKHX
3a/1a4 B TEOPETUUECKUX U MPHUKIIATHBIX aCIIeKTaxX.

B MeTtonuueckoM miaHe AUCIUIUIMHA OMMMUPASTCS HAa 3HAHUS MO (U3MKE, TOJYYCHHBIE B IIKOJIE.
[ToydeHHbIe B Tpoliecce M3ydeHUsl MUCHUILTUHBI «Du3uKa» 3HAHUS, YMEHUS U HABBIKK MOTYT OBIThH
WCITOJIB30BaHbl NPH HM3YyYECHUU JTUCHUILIIMH: (pU3udeckas XUMHUs, aHAJTUTHYECKas XUMUS, (DU3UUYECKUe
METO/IbI aHATN3a, KOJUTOUAHASI XUMUsl, (PU3MKa OTMMEPOB.

3. O0LeM JUCHUILIMHEI.

Bcero,

Bun yqe6H01/1 pa6OTH 3E/aKaILCM. qaCoB

OO0mast Tpy10eMKOCTb 1M CHUILIHHBI 12/432

(3aUeTHBIX EAMHUIY aKaJIEMUYECKUX YaCcOB)

KonrakTHasi padoTa ¢ nmpenojaBarejieM: 196
3aHATUS JEKIIMOHHOTO THIIA 54
3aHATHUS CEMUHAPCKOro TUIA, B T.4. 126

CEMHUHApBI, IPAKTUYECKUE 3aHATHUS 72
nabopaTopHbie pabOTHI 54

KypcoBoe npoektupoBanue (KP wum KIT) -
KCP 16

Jpyrye BUJbl KOHTAaKTHOW paboThI -

CamocrosiTesbHast padora 164

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

®opma npome:xkyTouHoii arrecrauum (KP, KII, 3auer, sx3amen) 2 3x3amena/72




4. Copep:xkaHue TUCHUNIUHBI.

4.1. Pa3zgeapl IMCHMILIMHLI M BUABI 3AHATHMN.
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1. MexaHuka. 12 12 12 28 | OIIK-4, | OIIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-6 | OIIK-6.7
2. DIEeKTPOMAarHeTU3M. 12 12 12 24 | OIIK-4, | OIIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-6 | OIIK-6.7
3. Komnebauus u BoiHbl. BonHosas 12 12 14 24 | OIIK-4, | OIIK-4.1
OIITHKA. OIIK-4.2
OIIK-4.3
OIIK-6 | OIIK-6.7
4, dusnyeckas TEPMOIUHAMUKA. 6 12 6 28 | OIIK-4, | OIIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-6 | OIIK-6.7
5. KBanToBas ¢usuka. 10 20 10 36 | OIIK-4, | OIIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-6 | OIIK-6.7
6. OcHOBBI GUBHKH s17Ipa U 2 4 - 24 | OIIK-4, | OIIK-4.1
3JI€MEHTapHBIX YACTHII. OIIK-4.2
OIIK-4.3
OIIK-6 | OIIK-6.7




4.2. 3aHATHA JEeKINOHHOr0 THIIA.

Ne
paszerna
JUCLIUIUINHEI

HaumeHnoBaHue TeMbI
U KpaTKO€ COJIep>KaHNE 3aHATUS

O0newM,
aKaj.
4achl

HNunoBanmonnas
dbopma

1

MexaHnuka

Kunemartuka. OcHoOBHBIE KHMHEMAaTHIECKHE
XapaKTePUCTUKH KPUBOIMHEIHOTO ABWKEHUS: CKOPOCTh U
yckopeHue. HopManbHOe 1M TaHT€HIMAIBbHOE YCKOPEHHE.
Kunematnka  BpamarenbHOrO — IBIKCHHSA:  YIVIOBas
CKOpPOCTh U YIJIOBOE YCKOPEHHE, UX CBS3b C JIMHEHHOUN
CKOPOCTBIO U YCKOPEHUEM

Mexanuka /lunamuka. MlHepianbHbIE CUCTEMBI
OoTcYeTa U nepBbIii 3aKkoH HeroToHa. Bropoii

3akoH HeroToHa. Macca, umiyibsc, cuna. Y paBHEeHuUe
JIBIDKEHHUA MaTepualibHOW Touku. Tpetuii 3akoH HproToHa
Y 3aKOH COXPAHEHUS UMITYJIbCA. 3aKOH BCEMUPHOTO
TaroreHus. Cuiibl conpotusieHus. lHTerpuposanue
YPaBHEHUI IBM>KEHHUS, POJIb HAYAJIbHBIX YCIOBUU. LleHTp
Macc MEXaHHUYECKOM CHCTEMBI, 3aKOH JBM)KEHUS LIEHTpa
Macc.

Mexanunka MoMeHT uMnyabca. MOMEHT UMITyjbCca
MaTepUaJILHON TOUKM U MOMEHT MEXaHUUYECKON CUCTEMBI.
MoOMEHT cuibl. 3aKOH COXPaHEHUS] MOMEHTA
MEXaHWYECKOH CUCTEMBI. JIBIIKEHHUE B I0OJI€ IEHTPAIBHBIX
cui.

Mexanuka JHeprus. Cuna, paboTa ¥ TOTEHIIHATEHASL
sHeprust. KoHcepBaTHBHBIC 1 HEKOHCEPBATUBHBIC CHIIBI.
Pabora u kuHEeTHYECKast SHEPTHs. 3aKOH COXPaHEHUS
MOJTHOW MEXaHWYECKOW YHEPTUH B TI0JI€ MOTEHIIUAITBHBIX
cui. CBs3b MEXY CUIION U MOTEHUUATBHOW SHEPTUEH.
I'pajineHT cKansipHOH QYHKIIUH.

JIB

MexaHuka

JlnHaAMH KA BpaIaTeJbHOI0 ABUKEHHA. Y PaBHEHHE
BpaIllEHUs TBEPOTO TEJIa BOKPYT 3aKPEIUIEHHOM OCH.
Mowment uneprun. @opmyna Llreitnepa. Kunetnueckas
SHEPIHsl BPAIIAIOMIEr0Csl TBEPAOIO Tela.

Mexannka

PeasTuBucrckas Mexanuka. [Tpunuun
OTHOCHUTENFHOCTH U npeoOpa3oBanust [ ames.
DKCTepUMeHTaIbHbIE 000CHOBAHUSA CIIEIMATEHON TEOPHH
otHocurenbHOCTH (CTO). [loctymater CTO.
OTHOCUTENBHOCTH OTHOBPEMEHHOCTH U NMPeo0pa3oBaHus
Jlopenua. CokpanieHue II1uHbI U 3aMEIJICHUE BPEMEHU B
JIBIKYIIMXCS CCTEMax oTcueTa. PensitTuBucTCKuit
umnyssc. Bzanmocssas3p Maccer u saeprun. CTO u
sJIepHas PHEPreTHKA.

DJIEKTPOMATHETH3M

3akoH Kynona. HanpspkeHHOCTB ¥ TOTEHIHA
3IEKTPOCTATUIECKOTO TOJs. Teopema o MUPKYIIALNH.
Teopema ["aycca B unTerpansHOi popme u ee
MPUMEHEHUE JUIsl pacyeTa dJIEKTPUIECKUX TOJeH.
DNEKTpUYECKOe MoJIe TUTOoNs. JJunonas Bo BHEIIHEM
JIEKTPUIECKOM TOJIE.




DJIEKTPOMATHETH3M .DJICKTPOCTATHYECKOE TIOJIE B
BeniecTBe. [lonsipuzanus AudneKTpuKkoB. CBI3aHHbIE
3apsasl. BekTop anmexkTpuueckoro cMerienus. Teopema
I"aycca 1st 3IEKTPUYECKOTro MOJIsl B BEMIECTBE.
[TpoBOJHUKHY B BIEKTPUIESCKOM TIOJIE.
DJIeKTpocTaTHIeCcKas 3aIluTa.

JIB

JIEKTPOMArHEeTH3M

IIpoBoaHMKH B 3j1eKTpUYecKOM moJie. PaBHOBecue
3apsIoB B TpoBoaHUKe. OCHOBHAS 3a/1a4ya
AIEKTPOCTATHKH ITPOBOTHUKOB. DKBUITOTCHITHAIEHEIE
MMOBEPXHOCTHU U CHJIOBBIC TUHUU DIIEKTPOCTATHUECKOTO
TIOJISI MEXy MTPOBOJTHUKAMU. DIEKTPOCTaTHIECKAS
3ammuTa. EMKOCTS IPOBOJHIKOB M KOHACHCATOPOB.
DHeprus 3apsHKEHHOT0 KOHJIEHCATOPA.

DJIeKTPOMATrHeTH3M

IHocTosHHBII dekTpUYeckuii TOK.CHIa U ITIOTHOCTh
TOKa. YpaBHEHUE HENPEPHIBHOCTHU AJISI IFIOTHOCTH TOKA.
3akoH OMa B HHTerpainbHOU 1 quddepeHInansHOR
¢dopmax. 3akoH J[xoymns-JIeHna. DIeKTpoaBIIKYIIIAs
cuta ucTouHuka Toka. [Ipasmmra Kupxroda.

JIB

DJIeKTPOMATrHeTH3M

MarnurocraTuka. BekTop MarHuTHON MHIYKIUU. 3aKOH
Awmmnepa. Cuna Jlopenua. JIBuxeHue 3apsiioB B
ANEKTPUYECKUX U MArHUTHBIX NOJsX. 3akoH buo-Casapa-
Jlamumaca. Teopema o MUPKYISAIUHU (3aKOH MTOJHOTO TOKA).
Teopema [Naycca.

JJIEKTPOMATHETH3M

DJIeKTPOMATHUTHASI MHAYKIMSL. Y paBHEHUsI
Maxkcgesiia. DeHOMEHOJIOTHS 3IEKTPOMAarHUTHOU
unaykuuu. [lpasuino Jlenua. YpaBHeHue
AIIEKTPOMArHUTHON HHAYKIHHA. CaMOWHTYKITHSL.
WNuaykTuBHOCTH cosieHoua. PaboTa 1o mepeMerieHuto
KOHTYpa ¢ TOKOM B MarHUTHOM TI0JIe. DHEPrus
MarHuTHoro noisi. Cuctema ypaBHeHud MakcBeria B
UHTErpaNbHON popMe U PHU3NIecKuil CMBICT BXOJISIIUX B
HEE YPaBHEHUH.

KoJie0anusi u BoJIHbI. BoJIHOBasI ONITHKA:
I'apmoHuyeckne KoedaHNs PA3JINYHON NPUPOIBI.
Boansl. [Ipumeps! koneOaTeNnbHBIX ABMKEHUH pa3inyHON
¢dusnueckoii npupoasl. KommuiekcHast hopma
NpeACTaBICHUs FTApMOHUYECKUX KojeOaHuid. BekTopHoe
OIMCaHue CIoKeHUs Kojiebanuii. BoaHOBOE NBHIXKEHME.
[Inockas rapmoHHMUecKkas BOJIHBI. J[JIMHA BOJIHBIL,
BOJIHOBOE YHCIIO, (ha30Basi CKOPOCTh. Y PaBHEHHE BOJIHEI.
OpnnoMepHoe BOJTHOBOE ypaBHeHue. [lonspusaliyst BOiH.

KoJsie0anus 1 BoJiHbl. BoJIHOBasi ONTHKA:
DIIEKTpOMAarHuTHas BOJHA KaK PEIICHUE YPABHEHUI
Maxkcsemna. CBoMCTBA 3JEKTPOMATHUTHBIX BOJIH.
CKOpOCTh PacTIpOCTPaHECHUS MIEKTPOMATHUTHBIX BOJIH.
DHeprus EKTPOMarHuTHEIX BOIH. OOBEMHAS IIOTHOCTH
SHEPrUU ANEKTPOMArHUuTHoOro nosis. Bekrop Ymosa —
[loitHTHHTA. DNEKTpOMarHuTHas MPUPO/Ia CBETOBBIX
BOJIH.

JIB

Kosne0anus u BosiHbI. BosiHOBasi onTHka:
HHaTepepennust BOJIH. DIEKTPOMarHUTHAs IpUpoa
CBETOBBIX BOJIH. MIHTephepeHIIMOHHOE TIOJIE OT ABYX
To4YeuHbIX ncTouHnKoB. OnpIT FOHTa. MHTEepdepomeTp




Maiikenscona. MiHTepdepeHius B TOHKUX TICHKaX.

Kose0anus u BoaHbl. BojiHOBasi onTHKa:

JAundpaxuusa Boan. [Tpunnun I'tolirenca-Openens.
Hudpaxnus OpeHens Ha MPOCTEHIINX MPErpaaax.
Hudpaxmus Opayarodepa. Judpaxmus Opayrrodepa Ha
menn. JudpakmonHas pereTka Kak CIIeKTPaTbHbIH
npu6op. [lonsTre 0 romorpaduueckoM MeToe
MOJTY4YEHHs U BOCCTAHOBIICHHS N300paKeHUH.

Kojebanusi m BoJIHbI. BoJIHOBAsI ONITHKA:
Hoasipuzauus BoJH. Iorsnomenue, 1ucnepcus,
paccesinne cBera. Dopma U CTENIEHb MOJSPU3AIUT
MOHOXPOMAaTHYECKIX BOJH. OnTH4ecKast aHNu30TPOTIHSL.
Jsynmyuenpenomienne. OTpakeHne U MPEIOMIICHHE
CBETa HAa TPaHUIIC pa3felia ABYX AUIIICKTPUKOB.

JIB

KoJse0anusa 1 BoJHLI. BoJIHOBAsl OITHKA:
DeHOMEHOJIOTHS TTOTIIONMICHNS U AUCTICPCHA CBETA.
Paccesnne csera

DeHOMEeH0JI0THYeCKasi TEPMOAUHAMUKA.
TepMoanHaMu4eckoe paBHOBECHE U TEMIIEpaTypa.
HyneBoe Hauano TepMOAMHAMUKH. DMIUPUYECKAS
TeMreparypHas mkana. KBasucrarnyeckue mporeccsl.
YpaBHeHHE COCTOSIHUA B TepMoauHaMHuKe. [IepBoe
HayaJio TepMOAMHAMUKHU. TemI0eMKOCTb. Y paBHEHHE
Maiiepa. M3oxopudeckuii, H300apHIeCcKuil,
W30TEPMUYCCKHIA, aInadaTHISCKHUI ITPOLIECCHI B
uaeanbHbIX raszax. [IpeobpazoBaHue TEIIOTH B
MexaHndecKyto padoty. OOpaTnMbie 1 HEOOpaTUMBIE
npoiiecchl. Bropoe Hauano tepmonunamuxu. [uxn Kaprao
1 ero Kod(h(OUIMEHT MMOJIE3HOTO ISHCTBHUS. DHTPOIIHSI.

MoJiekyJIpHO-KHHeTHYecKas Teopus. JlapneHue rasa ¢
ToukH 3peHust MKT. CBsi3b TEIII0OEMKOCTH C YUCIIOM
CTeTeHel CBOOO b MOJIEKYJI Ta3a. BICHHS TIEpeHoca.
Juddysus, TennonpoBoJHOCTh, BHYTPEHHEE TPEHHUE.

3K

DJIeMEeHTBI cTaTUCTHYecKOH pu3ukn. Pacnipenenenue
MakcBeia MOJIEKYJI HACAIBHOTO Ta3a.
DKcrepuMeHTaNbHOEe 000CHOBAaHHE PaCIpeIeICHUS
Makcsenna. Pactipenenenue bonbimana u
Oapomerpuueckas hopMya.

KBanToBas ¢pusuka. KBantoBble cBolicTBa
3J1eKTPOMATHUTHOTO U3Jy4eHHs. TerioBoe u3aydeHre
U JIIOMHHECHEeHIMs. CIIeKTpalIbHbIE XapaKTEPUCTUKH
TermoBoro u3nydenus. 3akonsl Kupxroda, Credana-
bonbumMana u 3akoH cmenieHust Buna. AGcomoTHO
yepHoe Teno. opmyna Penes-/Ixunca u
«yneTpaduoierosas katacrpoday. [ umoreza KBaHTOB.
®opmyna [Inanka. KBaHTOBOE 00BSCHEHNE 3aKOHOB
TEIUIOBOI'O U3JIy4YEHHUsI.

KBantoBasi ¢puszuka. KBaHToBbBIE CBOiIicTBa
3JIEKTPOMATHUTHOI O u3jaydenus. KopnyckynspHo-
BOJTHOBOW JyannsMm ceta. @otoaddext u adpdexrt
Kowmnrona. Ypasuenue DiiHiirelina st porodddexra.
OmnpiT bore. /laBnenue ceera. ®OTOHBI.

KBanrToBasi pu3uka. JjieMeHThl KBAHTOBOM MEeXaHHUKH
KopnyckynsspHO-BOTHOBOH Jyajli3M MUKPOUYACTHUILl U €r0
3KCHEPUMEHTAIIBHOE MMOATBEPKACHNE; IPUHLIUI
HEOIPEICTICHHOCTH;, BOJTHOBas! (YHKIHSA, €€ PU3NIeCKUN
CMBICIT; CTaHJIAPTHBIE YCIIOBUS; YCIIOBHE HOPMHUPOBKH.

JIB




KBanToBas dpusuka. Jj1eMeHThl KBAHTOBOH MEXaHHUKH
Ypasuenue llIpeaunrepa, oqHOMEPHBIE KBAHTOBO-
MEXaHUYECKHE 3aJauu.

KBantoBasi pn3nka. Jj1eMeHThI KBAHTOBOH MEXaHUKH
IIpencraBieHne GU3NISCKUX BEIHMYUH ONEPATOPaAMH.
CoOcTBeHHbBIE COCTOsIHMSA. KBaHTOBaHHE MOMEHTA
uMItysbca. KBaHTOBBINA poTaTop.

Snepuas pusuka:

CoctaB aTOMHOTO sifpa. XapaKTepUCTHKH spa: 3aps,
Macca, DJHEPrus CBS3M HYKJIOHOB. BuUIB U 3aKOHBI
pPaJIMOAaKTUBHOTO  U3JIYy4YCHHS.  SIJepHBIe  peaKiuu.
EcrecTBeHHasT ¥  WCKYCCTBEHHAs  PaJHMOAKTHBHOCTb.
®dyHIaMeHTaIbHBIC B3aMMOJICHCTBUS U OCHOBHBIC KJIACCHI
JJIEMEHTApHBIX 4YacTWIl. YacTUIpl W  aHTUYACTHUIIBL.
Jlentorst w  agponel.  KBapku.  Duekrpociaboe

B3aNMOJIEHCTBHE.

4.3. 3aHATHS CEMUHAPCKOI0 THIA.

4.3.1. Cemunapbl, IpaKkTHYECKHE 3aAHATHUS.

Ne
paszaena
IACLUIUIMHBI

HaumeHoBaHMEe TeMEBI
U KpaTKoe Coep KaHue 3aHATHUS

O0beM,
akaj.
Yackl

HMunoBanmmonnas
dhopma

1

Mexanuka. Knnemarnka. OCHOBHBIE KHHEMAaTHIECCKHUE
XapaKTePUCTUKHA KPUBOJIMHEHHOTO IBIKEHHSI: CKOPOCTH H
yckopenne. HopmanbHOE U TaHTeHIIUAIBLHOE YCKOPEHHE.
KunemaTuka BpamaTensHOTO ABHKEHUS.

T-

Mexanuka. JInnamuka. 3akoubl HbroTOHA.

3K

Mexanuka. 3aKkoH COXpaHECHHUA UMITYJIbCA

3K

Mexanuka. /IlnuHAaMHKa BpalIaTeIbHOI0 JIBUKCHMS.
Moment wuHepuuu. @Dopmyna Ilrelinepa. MomeHT
HMMITyJIbCa TBEPAOTO Teja. Y PaBHEHHE BPAILICHUS TBEPJIOTO
TeJga BOKPYT 3aKperuieHHoON ocu . KuHermdeckas sHeprus

Mexanuka. JHeprus. Cwia, pabora M HOTEHUMAIbHAS
sHeprus. KoHcepBaTHBHBIE M HEKOHCEPBATHBHBIE CHIIBI.
PabGota u kuHeTHMuYecKass »JHEpPrus. 3aKOH COXPaHEHUs
MOJTHOM MEXaHUYECKOW SHEpruy B MOJ€ NOTEHLIUAIBHBIX

DJIEKTPOMATHETH3M.
Onextpudeckoe mone. llpuHnun cynepriosunuu. Pacyer
HAMPSHKEHHOCTH JJICKTPOCTATHUECKUX Toied. [loreHnman

mojist. Berumciaenue NMOTCHUIHAJIOB 3JICKTPUYCCKUX MOJICH.

JuaekTpomarnetusM. 3akoH bumo - Caapa - Jlammacy
[puanun cyneprno3unuu. JlelicTBUE MarHUTHOTO TOJS H
MTPOBOIHUKH C TOKOM U ABIKYyIIUecs 3apsiabl. Cuna Ammep:

DJIeKTPOMATHETH3M.  OJIEKTPOMAarHUTHAA  MHIYKITHSL.
CaMOMHIyKIHS.

DaexTpoMarHerusm. Konrposibnas padbota




Ne O0nemM,
HanmeHnoBanue TeMbl MHHOBanoHHas
pasnena akaj.
Y KPaTKOE COJIEpIKAHUE 3aHATHUS dhopma
TUCTIATLTAHBI Y4achl

3 . 4
Kosaebanus u Bo1Hbl. BosiHoBasi onTuka. M neanbHerid
rapMOHHYECKUH ocILIATOpP. CIoXKEHUE KOIeOaHHA.
YpaBHEHHE U XapaKTEPUCTUKH BOJH. DIEKTPOMAarHUTHEIE

3 KoJsebanus u BoJiHbI. BosiHOBas1 ONITHKA. 2
HuTepdepenmus creta. MaTepdepoMeTpsl.

3 KoJsebanus v BoJiHbI. BosiHOBas1 ONITHKA. 4 T
Hudpakuus ceeta. Meton 300 @penens. Judpakmmonnas
pelIeTKa KaK CIIEKTPaIbHBINA IPUOOp.

3 Koaebanus u BosiHbI. BosinoBas ontuka. [lonspuszamnus 2
cBeTa

4 Dusznyeckas TepMOAUHAMHUKA. /[aBeHue ra3a ¢ TOUKU 8 T
3penuss MKT. CBsi3b TEIIIOEMKOCTH C YUCIOM CTENEHEH
cB00O/IBI MOJIEKYI ra3a. [IpeoOpa3oBaHue TEIIOTHI B
Mexaandeckyro paboty. Lluxin KapHo u ero koaddurient

4 dusuyeckas TepMoauHamMuka. Pacripenenenue 4 3K
Makcgenia MOJIEKYJ HAEATBHOTO Ta3a. Pacnpenenenue
Bonprmana u 6apomeTtprdeckas popmyna.

5 KBanToBas onTuka. TemmoBoe u3iydeHue. 2
Xapaktepuctuku. OcHoBHbIE 3aK0HBI. Popmyna [Inanka

5 KBanTtoBas ontuka. ®oroaddexr. Ipdext Kommnrona. 2 T

5 OCHOBBI KBAHTOBOH MEXaHUKH. 2
Bonnsl ne bpoitna. CooTHOLIEHHE HEONIPEACTIEHHOCTEMH.

5 OCHOBBI KBAHTOBOW MEXaHUKH. 2 3K
BonHoBas ¢yHKIMs, €€ GU3NUEeCKHid CMBICH; CTaHIAPTHBIC
YCIIOBUSI; YCIOBHAE HOPMHUPOBKHU. Y paBHeHue LlIpennnrepa

) OCHOBBI KBAHTOBOW MEXaHUKH. 2
OpHOMEpHBIE KBAaHTOBOMEXaHNUecKHe 3a1aun. CTyTeHb,
0anken

) OcHOBBI KBAHTOBOI MEXaHUKM. 4 T
OpHOMEpHBIE KBAHTOBOMEXaHHYECKUE 3a0a4H.
[IpssMoyroJibHast MOTEHUMAIBHAS sIMa.

) OCHOBBI KBAHTOBOW MEXaHUKH. 4
MexaHn4ecKuii 1 MarHUTHBIA MOMEHT MHOT'O3JIEKTPOHHOTO
aToMa. 3acTpoiika 3JeKTPOHHBIX 000JI0YEK.

) OCHOBBI KBAHTOBOI ONITUKH W KBAHTOBOI MEeXaHUKH. 2
KonTponbHas padora.

6 OcHOBBI siiepHON Gpu3uKn U GU3MKH JJIeMEHTAPHBIX 4

HyacTui.




4.3.2. JlaGopaTopHbIe 3aHATHUSI.

M300apUYeCKUiA, U30TEPMHUUCCKUH, a1uadaTHICCKHI
MIPOLECCHI B MACATIBHBIX ra3ax

Ne OO0neMm,
HanmenoBanue TeMbl
paszgena aKaf. IIpumeuanue
U KPaTKOE€ COAEPKaHKUEe 3aHATHS
JUCLUIIMHBI 4ackl

1 Mexanuka. Jlexyus: «OCHOBHBIE CBEJCHUS 00 2
00paboTKe HM3MepeHwid B (PU3NIECKOM MPAKTHKYME)

1 Mexannka. Bemonaenne mabopaTopHOi paboTHI 1O 2
BBIYMCIICHHUIO TOTPEUIHOCTEH

1 Mexanuka. Beimonnenne 2x nabopaTopHbIX paboT 1o 6
MEXaHHKe

1 Mexanuka. Komiokuym 2

2 DJEKTPOMarHeTH3M. 6
Brimonnenne 2-x 1a00paTopHBIX paboT 1Mo
3JIEKTPOCTATHKE U TIOCTOSIHHOMY TOKY

2 OIEKTPOMArHETU3M. 6
BrimonmHenne 2-x 1ab0paTopHBIX padOT IO MAarHETU3MY

3 Kone6anus u BonHbl. BosiHOBas onTHKa. 12
BrimonmHeHe yeThIpex 1abopaTopHBIX padoT Mo
BOJIHOBOU ONTHKE

3 Kone6anus u BonHel. BonHopas onTuka. 2
KomnnokBuym 1o BOJIHOBO# OITHKE

4 Ddusnyeckag TepMoAMHAMHUKA BeimoaHenue 2-X 6
71a00PAaTOPHBIX Pa0OT MO (HU3NYECKON TEPMOIUHAMUKE.

5 KBanToBas ontuka. BeimonHenue 3-x 1a00paTopHbIX 8
paboT 1o KBAaHTOBOH ONTHKE U CIIEKTPOCKOIHH

5 KBanroBas onTuka. Kommokuym 2

4.4, CamocTosiTesibHas padoTa 00yyarouxcst
Ne O0newM,
IIepeuens BOIIPOCOB It dopma
pasnena aKas.
CaMOCTOSITEILHOT'O U3YyUYEHUSI KOHTPOJIA

JUACIUATUITUHBI 4acel

1 Mexanuka. J[BuxKeHHe Tl C IePEMEHHOM MacCoii. 28 IIPOBEpKa
JBU>KeHUE B MOJIe HEHTPANIbHBIX cujl. 3akoHbl Kemuepa. WHIWBUYAIBHBIX
CronkHoBenus Ten. Heynpyroe n abcoroTHO yrnpyroe 3a/laHui
CTOJIKHOBEHHE.

2 OnekrpomarnerusM. [IpaBuna Kupxroga. [Ipmwkenne 24 MpOBEpKa
3apsS’KCHHBIX YaCTHUIL B DJICKTPUUCCKUX U MAarHUTHBIX WHIWBUOYAJTbHBIX
nossix. Oddext Xona v ero npuMeHeHHe. 3a1aHul
JuaMarseTuky, napaMarHeTHKH U peppoMarHeTHKH.

I'paHn4HBIEC yCIOBUS Ha TIOBEPXHOCTH paszieria ABYyX
MarHeTHKOB.

3 Bonnosas ontuka HopmanbsHast 1 anHomasnbHas 24 MpoBEpKa
JUCTIEPCUH, PACCECAHUEC, TTOTJIOICHUC CBETA, MOJIApU3aIUuA WHINBUOYAJIbHBIX
CBETa 3a/laHuN

4 Dusnyeckas TepMOIMHAMUKA Y PaBHEHHE COCTOSHUS B 28 MpoBEpKa
TepMonuHaMuke [lepBoe HaYano TEPMOANHAMUKH. WHIWBUAYaATbHBIX
TemnoeMkocTs. YpaBHeHue Maitepa. M3oxopuueckui, 3a7aHuil




5 KsanToBas ¢usuka. OgHOMEPHBIH MOTEHIMANBHBIN TIOpor | 36 MpOBEpKa

u 6apbep. CIIEKTPBI MOJICKYJT WHIUBUTYaJTbHBIX
3aJIaHHuI
6 duzuka sapa u 3eMeHTapHbIx yacThil, CIiuH 1 24 MpoBepKa
MarHUTHBIA MOMEHT sipa. CBolicTBa 1 0OMEHHBIH VHJVBUYaJIbHBIX
XapakTep sIIepHBIX CHl. EcTecTBeHHAs! U MCKYyCCTBEHHAS 3ajaHUI

paaroakTUBHOCTh. ICTOUHMKHN paiMOaKTUBHBIX
u3nydeHuid. Paguon3otonHelil ananus. 3aKOHbI
COXPAHEHUS B SIACPHBIX PEAKIIMSIX.

5. IlepeueHb yueOHO-METOAMYECKOr0 oOOecmeYeHUs] ISl CaAMOCTOSITEJIbHOH PadoThI
00y4YaIIUXCS 10 TUCHUILINHE.

Meroauveckue ykaszaHus Ui OOYYArONIMXCS IO OPraHH3allMi CaMOCTOSITEIBLHON paboOThI IO
JMCIMIUTMHE, BKJIIOYas II€PEYEHb TEM CaMOCTOSATEIbHOW paboThl, (OPMBI TEKYHIErO KOHTPOJS IO
JMCIUILIMHE W TPeOOBaHUS K MX BBIMOJHEHHIO pa3MENIeHbl B DJIEKTPOHHOW HH()OPMAIMOHHO-
obpasosatensHoii cpere CITIOI TU(TY) na caiite: http://media.technolog.edu.ru

6. DoHJ 01LIEHOYHBIX CpeacCTB 1Jisl MPOBECACHUSA l'[pOMC)KyTO‘-IHOﬁ aTTeCTallumn

[IpomexyTouHas aTTecTalds MO AUCIMILUIMHE NPOBOAUTCS B (opme dK3amMeHa Bo 2 u 3
CceMecTpax.

DK3aMeH MpeAyCMaTpUBAIOT BBIOOPOUYHYIO IMPOBEPKY OCBOCHHS MPEAYCMOTPEHHBIX 3JIEMEHTOB
KOMIICTCHITHH.

[Ipu cnaue 3x3aMeHa, CTYJIEHT NOJIy4aeT TPU BOIIPOCa U3 MEPEUYHsI BOIPOCOB, BPEMsI MOATOTOBKH
CTYyJIGHTa K YCTHOMY OTBETY - 110 45 MUH.

[Ipumep BapuaHTa BOIPOCOB HA YK3aMEHE:

Bapuant Ne 1
1. Caa3b MexIy CHIIONH U MOTEHIHAIbHOI JHeprueii. [pagueHT ckansspHoii pyHKIHM.

3akon buo — CaBapa — Jlanjiaca u ero npuMeHeHue K pacyéTy MATHMTHOIO MOJISI
NPSIMOJIMHEITHOT0 MPOBOTHUKA € TOKOM.

3. BeckoHeyHas IUIOCKOCTH HeceT 3apsil, PABHOMEPHO pacHpefeJeHHBbIH ¢
NoBepXHOCTHOH MWIoTHOCTBIO 1 MKK1/M2 Ha HeKOTOpOM paccTOSIHMH OT IJIOCKOCTH
napa/uieJibHO eil pacnojio:keH kpyr paguycoMm 10 cm. BbluyHcIMTh MOTOK BeKTOpa
HATNPSKEHHOCTH 3JIeKTPUYECKOI0 MOJIS Yepe3 ITOT KPyT.

q)OHI[ OLICHOYHLIX CPECACTB 110 JUCHUIIIIMHE ITPEACTABIICH B HpI/IJ'IO)KeHI/II/I Ne 1.

PGSYJ'[BTaTI)I OCBOCHHA HJUCHUIINIMHBI CUYHUTAIOTCA AOOCTUIHYTBIMH, €CJIIM [JIsI BCEX DJJICMCHTOB
KOMHGTCHHI/Iﬁ HAOCTUTHYT HOpOFOBHﬁ YPOBCHb OCBOCHHA KOMIICTCHIHWU Ha OAHHOM 3TallC — OLCHKA
«KYOOBJICTBOPHUTCIBLHO.


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

7. llepevyeHb y4eOHBIX U31aHUI, HEOOXOAMMBIX /IJIs OCBOCHHS TMCIHUILIHHBI.
a) TMeYaTHbIC U3TaHUS

. CagenweB,l1.B. Kypc obmeit ¢pusuku : yuebHoe nocodbue : B 4-x kH. T. 1. Mexanuka / . B.
CagenbeB. - 5-¢ uszg., ucrnp. . — Cankr-Ilerepoypr, Mocksa ; Kpacnonap : Jlans, 2011. — 336 c. -
ISBN 978-5-8114-1207-5

CagenneB,l1.B. Kypc obmeii pusuku : yueOHOoe mocobue : B 4-X kH. T. 2. DIEKTpUYECTBO U
maraetnsm / W. B. CasenweB. - 5-e¢ usn., ucnp. . - Cankr-IletepOypr, Mocksa ; KpacHomnap:
Jlanp, 2011. — 342 c. -ISBN 978-5-8114-1208-2 .

. Cagenbes,l.B. Kypc obuieit ¢pusmku : yaedHOe mocodue : B 4-x kH. T. 3. MonekynsapHas (puznka

u tepmonunamuika/ M. B. CaBenbes. - 5-¢ uzn., ucnp. . - Cankr-Iletepoypr, Mocksa ; KpacHonap:
Jlans, 2011. —208 c. - ISBN 978-5-8114-1209-9.

CagenneB,l1.B. Kypc o6mieit ¢pusuku : yauedHoe mocodwue : B 4-X k. T. 4 . Bonasl. OnTuka. / 1.
B. Casenbes. - 5-e usn., uctp. . - Cankr-IletepOypr, Mocksa ; Kpacnonap: Jlans, 2011. — 251 ¢ .-
ISBN 978-5-8114-1210-5

. BammmeB M.I'. Kypc o60meit ¢umsuku : YuyeOHOe mocoOue s BY30B 10 TEXHUYCCKUM
HaAIpaBJIEHUSM MOJATOTOBKU W crnernuanbHocTsM / M. I'. Banumes, A. A. IloB3uep. - 2-e u3fm.,
crep. - Cankr-IlerepOypr, Mocksa ; Kpacuomap: Jlaus, 2010. - 573 c. : wi. - (YueOHUKH 1)1
By30B. CnieninansHas aureparypa). - ISBN 978-5-8114-0820-7

. CrapoBukoB, M.VM. BBeneHue B 3KCHEpUMEHTAIBHYIO (U3HKY : ydeOHoe mocodue/ M.U.
CraposukoB. - Cankt-Ilerepoypr, Mocksa ; Kpacnoaap : Jlanb, 2008. - 235 c. - (YueOHuKH As
By30B. CnieninanbHas aureparypa) - ISBN 978-5-8114-0862-7

. @upranr, E.B. PykoBo/ICTBO K pelieHHIo 3a/1a4 1o Kypcy obmel Gusuku : yuedHoe nmocodbue ass
BY30B 10 TEXHHYECKUM M TEXHOJOTUICCKUM HAIPABIICHUSM H crienuanbHocTssM/ E.B. ®uprasr. -
3-e u3n., crep.. - Cankr-IlerepOypr, Mocksa ; Kpacnoaap: Jlanb, 2009. - 348 c. - (YueOuuku amns
By30B. CnieninanbHas aureparypa). . - ISBN 978-5-8114-0765-1

BBenenne B ¢usnyeckuii mpaktukyM. OOpaboTka pe3ynbTaToB M3MEpPEeHHU : YueOHoe mocobue
/ Ocrame B. B., Xoryniosa C. B., Bonoros b. b., biarosemenckuii B. B. ; Muno6puayku Poccun,
Cankr-IlerepOyprckuil rocyaapCTBEHHBIM TEXHOJIOTMUECKUA UHCTUTYT (TEXHUYECKUI YHUBEPCHUTET),
Kadenpa obmeii ¢pusuku. - Cankt-Ilerepoypr : CIIOI TU(TY), 2023. - 40 c. : un. - bubauorp.: c. 40.
- 49.54 p., 50.54 p. B.b. Ocrames, W3yueHnne uHTEpdEpEeHINH CBETAa C MOMOIIbIO OUIIPU3MBI
Openens : YuebHoe nocodue / B. b. Ocrames, C. B. Xorynuosa ; Munobprayku Poccun, CaHKT-
[TeTepOyprckuii TOCyJapCTBEHHBIN TEXHOJOTMYECKUM MHCTUTYT (TEXHUYECKUH YHUBEPCHUTET),
Kadenpa obmieit puzuku. - Cankr-IletepOypr : CIIOI TU(TY), 2023. - 22 c.

B. b. OcrameB, W3yuenue unTepdepeHunn cera npu HaOmogaeHuu kojel HeioToHa : YuebHoe
nocobue / B. b.Ocrames, C. B. XoryHuoBa ; MunoOpuayku Poccun, Cankxrt-IletepOyprekuit
TOCYJAPCTBEHHBIN TEXHOJIOTHUYECKUN WHCTUTYT (TexHWYeckuil yHuBepcuter), Kadenpa oOmeit
¢uzuku. - Cankr-IlerepOypr : CIIOI' TU(TY), 2023. -24 c.

10. 3y4enue BpamieHHs UIOCKOCTH TOJIIPH3AIMN CBETA : METOJANYECKHE YKa3aHHUs K JTJabopaTOpHOI

pabore Ne 57 / C.B. Xotynumona, B.B. bnarosemenckuii, b.b. bomoros, B.H. Cko0eneB ;
MunucrepctBo oOpa3zoBanusi u Hayku Poccuiickoit ®@eneparuu, Cankr-IlerepOyprexkuii
rOCYJapCTBEHHBIN TEXHOJOTHYECKUH WMHCTUTYT (TeXHHWYeckuil yHuBepcuter). Kadenpa oOmieit
¢uzuku. — Cankr-IlerepOypr: CIIOI' TU(TYVY)., 2015. - 22 c.

11. Kysinos, M. A. JIB>KeHHe YacTULl B MArHUTHBIX MoJsiX @ YuebHoe nocodue / U. A. Kysnos, O. II.

[MyctpoBa, A. B. bensxoB ; Munobpnayku Poccuu, Cankr-IlerepOyprekuii rocynapcTBeHHBIN
TEXHOJIOTUYECKUN MHCTUTYT (TexHHueckuil yHuBepcurer), Kadenpa obmeit ¢usuku. - CaHKT-
[MerepOypr : CIIGI' TU(TYVY), 2023. - 26 c.



12.

13.

14.

15.

16.

17.

W3mepenue ynenpHOro 3apsja JIeKTpoHa ¢ ToMolsio MarHerpona : Ilpaktuxym / O. II.
[yctpoBa [u ap.] ; Munobpuayku Poccum, Cankr-IleTepOyprckuii rocymapcTBEHHBIN
TEXHOJIOTUYECKUN MHCTUTYT (TeXHWUYeCKHil yHuBepcurer), Kadenpa obmeit ¢usuku. - CaHKT-
[TerepOypr : CIT6I' TU(TY), 2023. - 19 c.

[TpoBepka 3akoHa Mamioca : METOJAMYECKHE yKazaHus K jabopatopHoit padore Ne 56 / C.B.
XoryHninosa, B.B. brarosemenckuii, b.b. bonotos, B.H. CxobeneB ; MunuctepcTBo 00pa3zoBaHus
u Hayku Poccuiickoii ®enepanyn, Cankr-IlerepOyprckuii rocy1apcTBEHHBIH TEXHOIOTUYECKUNA
WHCTUTYT (TexHudeckuid yHmBepcuteT). Kadenpa oOmert  ¢usuku. — Cankr-IletepOypr:
CIIoI' TU(TY)., 2015. - 18 c.

bnarosemenckuii, B.B. HccienoBaHnue CHEKTpOB MOTJIOIIEHHUS PACTBOPOB OPraHUYECKUX
MOJICKYJI: METOJIMYCCKUE YKa3aHus K JiabopaTopHoii pabore Ne 90 / B.B. biarosemenckuii, A.B.
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ITpoBepka 3akoHa Mamtoca : MeToauueckue yka3zaHus K jaboparopHoii pabote Ne 56 / C.B.
XotynnoBa, B.B. bnarosemenckui, b.b. bomotoB, B.H. CkoGeneB ; MuHHCTEpCTBO
oOpa3zoBanus u Hayku Poccuiickoit @eneparun, Cankt-IlerepOyprckuii rocyaapcTBeHHBIN
TEXHOJIOTUYECKUM HMHCTUTYT (TexHuuyeckuil yHupepcuter). Kadenpa obOmelt  ¢uszuxum. —
Cankr-IlerepOypr: CIIGITU(TY)., 2015.-18 c. //CIIGBI'TU. DnextponHas OubIMOTEKA.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum  goctyma:  amst
3apEruCTPUPOBAHHBIX OJIb30BATEINICH.

brarosemencknii, B.B. HccnenoBanue CHEKTpOB MOIVIONIEHUS PAaCTBOPOB OpPraHUYECKUX
MoJIeKys: Meronudeckue yka3aHus K JiaboparopHoil pabore Ne 90 / B.B. bnarosenienckuii,
A.B. benskos, C.B.XoryHnoBa; MunuctepcTtBo o00pazoBaHusi u Hayku Poccuiickoit
@enepanun, Caskrt-IletepOyprckuii  rocyiapcTBeHHBIH — TEXHOJOTHYECKUH — MHCTUTYT
(texnuueckuit ynusepcurer). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr: CIIGI' TU(TY).,



12.

13.

14.

15.

16.

17.

18.

2015.-16 c. //CII6GI'TU. Dnekrtponnas Oubmmoreka.-URL:http://technolog.bibliotech.ru(mara
obpamenus: 12.03.2021).-Pexxum noctyna: ajist 3aperucTpUpOBaHHBIX TOJIb30BATEIICH.

Aepmmna, ['.I'. M3ydyeHue nucnepcuu cBeTa B BELIECTBE : METOAMYECKHE YKazaHUs K
naboparopuori pabore Ne 68 /I'I'. Apepmuna, A.B. bemkos, O.Il. IlycrpoBa ;
MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoir ®enepanun, Cankr-IlerepOyprekuii
roCyJAapCTBEHHBIM TEXHOJIOTHYECKUI HHCTUTYT (TeXHUYeCKU yHUBepcUTeT). Kadenpa obmeit
¢usuku. — Cankr-Iletepoypr: CIOITU(TY)., 2014.-18 c. //CIIGI'TU. DnexrpoHHas
oubnmoreka.-URL:http://technolog.bibliotech.ru  (mara o6pamenus: 12.03.2021).-Pesxxum
JOCTyMa: JUIsl 3apErUCTPUPOBAHHBIX 10JIb30BATEIEH.

. Hanunwsyenko, B. I'. Ompenenenuie oTHOIIEHUS 3apsia JIEKTPOHA K €ro Macce C MOMOIIBIO
MarHeTpoHa : METOJUYECKUE YKa3aHus K JlabopaTopHoii pabote Ne 33 / B. I'. JlaHunbueHKo,
JI. H. KaypoBa ; MunucrepctBo oOpa3oBaHusi u Hayku Poccuiickoii deneparuu, CaHKT-
[TeTepOyprckuii TOCYAapCTBEHHBIH TEXHOIOTUYECKUIA NHCTUTYT (TEXHUYECKUN YHUBEPCUTET).
Kadenpa obmeit  ¢usuku. — Canxr-IlerepOypr: CIIGI' TU(TY)., 2014,-21 c. //CII6I'TH.
Onektponnas  6ubamoreka.-URL:http://technolog.bibliotech.ru (mata  oOparieHus:
12.03.2021).-Pexum goctyma: 1jist 3aperucTpUPOBAHHBIX MMOJIb30BATEICH.

bonoros, b.b. SIBieHMs 2NEKTPOMATHUTHOM WHAYKIMM U CAMOMHIYKLIMH @ METOJIUYECKHE
ykazaHus K naboparopHoii pabote Ne 39 / b. b. bonotos, A. B. benskos, O. I1. lllyctposa ;
MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoin ®enepanun, Cankr-IlerepOyprekmii
rOCYJJapCTBEHHBIM TEXHOJIOTHYECKUN MHCTUTYT (TexHu4eckuil yauepcutet). Kadenpa obueit
¢usuku. — Cankrt-IletepOypr: CIIOI'TU(TY)., 2014.-23c. //CIIGI'TU. DnexrtponHas
oubmmoreka.-URL:http://technolog.bibliotech.ru(mata  o6pamenns:  12.03.2021).-Pesxxum
JOCTyMa: JUIsl 3apErUCTPUPOBAHHBIX 10JIb30BATEEH.

XKepuosoii, A.Ml. U3mepenue AIUMHBI CBETOBOH BOJIHBI MpU MOMOUIM JU(PpPaKIHOHHON
PEIIETKH : METOAMYECKHE yKa3aHus K jraboparopHoii padore Ne 54 / A. U. XKepnosoii, C. B.
Hpsiuenko ; MuHuctepcTBo o00OpazoBanuss u Hayku Poccuiickoit ®epepanuu, CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIA TEXHOJIOTUICCKUI MHCTUTYT (TEXHUYCCKHIA YHUBEPCHUTET).
Kadenpa obmeit ¢usuku. — Cankt-IlerepOypr: CIIOI TU(TVY)., 2014.-22 c. //CIIGI'TH.
DeKTpOoHHAas oubimoteka.-URL:http://technolog.bibliotech.ru(nara oOpareHus:
12.03.2021).-Pexum noctyma: 1iisi 3aperuCTpUPOBAHHbBIX MOJIb30BATEIICH.

UccnenoBanune rupockonudeckoro s@gdekra : Meronnyeckue ykasaHus K JabopaTopHOI
pabore / B.I'. Jlanunpuenko, C.B. [lpsuenko, A.M. XKepnosoii, HO.P. PymakoB ;
MunuctepctBo o6OpazoBanus u Hayku Poccuiickoit ®enepanuun, Cankrt-IlerepOyprekuit
rOCYJJapCTBEHHbIM TEXHOJIOTHYECKUN MHCTUTYT (TeXHU4eckuil yHuBepcutet). Kadenpa obiueit
¢usuku. — Cankr-IlerepOypr: CIIOI'TU(TY)., 2013.-15 c. //CII6I'TU. DnexrpoHHas
oubmuoteka.-URL:http://technolog.bibliotech.ru(mata  ob6pamenns:  12.03.2021).-Pesxxum
JOCTyMa: JUIsl 3apETUCTPUPOBAHHBIX M10JIb30BATENEH.

Yubucos, A.I'. dotosrnekrpuueckuii 3¢pext : Meroandyeckue ykasaHus K J1a00paTOpHOIL
pabotre Ne 59 / A.I'. Uubucos, O.I1. llyctpoBa, B.B. bnarosemenckuit ; MunucrepcTBo
oOpa3zoBanus u Hayku Poccuiickoit ®eneparun, Cankt-IlerepOyprckuii rocyaapcTBeHHBIN
TEXHOJIOTUYECKUM MHCTUTYT (TexHuuyeckuidl yHupepcuter). Kadenpa obOmedt  ¢uszuxum. —
Cankr-IlerepOypr: CIIGITU(TY)., 2013.-17 c. //CIIGBI'TU. DnextponHas OubiamoTeka.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum  goctyma: st
3apEruCTPUPOBAHHBIX MOJIb30BATEINICH.

Uuobucos, A.I'. Onpeznenenne ropu3OHTAIBHON COCTaBISIONIEH MAarHUTHOTO TOJS 3eMIH :
Metoanueckue ykazanus k jaboparopHoii padote Ne 31/ A.I'. Uubucos, JI.H. Kayposa, O.I1.
lyctpoBa, ; MuHnucrtepctBo oOpa3oBaHusi U Hayku Poccuiickoit ®denepaunu, CaHKT-
[TeTepOyprckuii rocyAapCTBEHHBIH TEXHOJIOTHYECKUNA HHCTUTYT (TEXHUYECKUN YHUBEPCUTET).
Kadenpa obmeit ¢usuku. — Cankt-IlerepOypr: CIIGITU(TY)., 2013.-13c. //CII6I'TH.


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

19.

20.

DneKTpoHHas oubimoreka.-URL:http://technolog.bibliotech.ru(nara oOpareHus:
12.03.2021).-Peskum moctyma: it 3aperuCTPUPOBAHHBIX MOJIb30BATEIICH.

XotynnoBa, C.B. M3ydyeHne 3aKOHOB TEIUIOBOTO M3Iy4eHHUS : MeETOOUYecKue yKa3aHus K
naboparopnoii pabore Ne 58/ C.B. Xorynmnosa, B.B. bnarosemenckuii, B.H. CkobenesB ;
MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoir ®enepanun, Cankr-IlerepOyprekuii
roCyJAapCTBEHHBIM TEXHOJIOTHYECKUI HHCTUTYT (TeXHUYeCKU yHUBepcUTeT). Kadenpa obmeit
¢usuku. — Cankr-Ilerepoypr: CIIOITU(TY)., 2012. -20 c. //CII6I'TU. DnektpoHHas
oubnmoreka.-URL:http://technolog.bibliotech.ru(mata  o6pamenns:  12.03.2021).-Pesxxum
JOCTyMa: JUIsl 3apErUCTPUPOBAHHBIX 10JIb30BATEIEH.

XorynnoBa, C.B. M3ydeHume »5IeKTpOCTATHYSCKUX IIOJIEM HAa Mojend : MeToaudecKkue
ykazaHus K jaboparopHoii pabore Ne21 / Xorynnosa C.B.,bnarosemenckuii B.B., CxoGenes
B.H. ; MunuctepctBo ob6pa3oBanus u Hayku Poccuiickoit deneparuu, Cankt-IlerepOyprekuid
rOCy/IapCTBEHHBIN TEXHOJIIOTUYECKUI MHCTUTYT (TeXHUYECKUi yHuBepcutet). Kadenpa oOreit
¢usuku. — Cankr-IlerepOypr: CIIOITU(TY)., 2012.-15 c. //CII6I'TU. DnexrpoHHas
oubmuoreka.-URL:http://technolog.bibliotech.ru(mata  obpamenus:  12.03.2021).-Pesxxum
JOCTyMa: JIsl 3apEeTUCTPUPOBAHHBIX MOJIb30BATENCH.



8. IlepeyeHb 3JIEKTPOHHBIX 00pa30BaTeIbHBIX PeCypcoB, HeOOXOAUMBIX [JIsi OCBOEHHUS
AUCHMILIHHBL.

Yuebnsiit maan, PI1J] u yue6HO-MeTonyeckue matepuaisl: http://media.technolog.edu.ru

3H€KTpOHHO-6I/I6HI/IOTe‘lHHC CHUCTCMBI:

«DJeKTpOHHBIH YuTaNBHBIH 321 — bubmmoTex» https://technolog.bibliotech.ru/;

9. MeToanuyecKue YKa3aHust AJjs oﬁyqamumxcs[ M0 OCBOCHHIO TUCHHUILIMHDBI.

Bcee Buabl 3anstuii no nucuuruinHe «P@u3MKay MPOBOIATCS B COOTBETCTBHHM C TPeOOBaHUSMU
cnenytomux CTIIL:

CTTII CII6I'TH 040-02. KC YK/IB. Buasr yueonsix 3anaruid. Jlekuus. O0mue TpeboBanus;

CTO CII6I'TU 018-2014. KC YKIB. Buasl yuebubix 3aHstuil. CeMuHaAphl U MPAKTUYECKHE
3anatud. O6mue TpedoBaHUs K OpraHu3aliy U MPOBEACHHUIO.

CTO CII6I'TH 020-2011. KC YK]/IB. Buast yueonbix 3austuii. Jlaboparopusie 3ansatusi. O0miue
TpeOOBaHUS K OpraHU3alMK U IPOBEICHUIO.

CTII CIIGI'TH 048-2009. KC YKB/. Bunbl yuebnsix 3anstuil. CamocTosiTeNIbHAs IUIaHUpYyeMast
pabota crynentoB. OOure TpeGoBaHus K OpraHU3aIii U MIPOBEICHUIO.

[InanupoBaHue BpeMeHH, HEOOXOJMMOIO Ha H3Y4YEHHE JAHHOM JMCUUIUIMHBI, JIy4ylle BCETO
OCYIIECTBIISITh Ha BECh CEMECTp, MpelycMaTpuBas MpPHU ITOM PEryIspHOE MOBTOPEHHE MPOWUIECHHOIO
MaTepuaia.

OCHOBHBIMU YCIOBHUSIMH MPABUIHLHON OpraHU3aIMK Y4eOHOTO Mmpoliecca A CTYICHTOB SIBIISIETCS:

IJIAHOBOCTh B OpraHu3aluy yueOHOU padoThl;

Cepbe3HOE OTHOIICHHE K U3YUYCHUIO MaTepHana;

MMOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3ansTuUS CTYIEHT MOKEH MPUXOIUTh, UMEsl 3HAHUS T0 YK€ U3YYCHHOMY MaTepHaiy.

10. IlepeyeHb WH(MOPMALMOHHBLIX TEXHOJIOTHI, HMCHOJb3YyeMbIX MPH OCYILIECTBJIEHUH
00pa3oBaTeIbHOIO Mpolecca Mo JUCIHUILIHHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yueOHOM mpomecce 1O  JAHHOM  JUCLHUIUIMHE  IPEAYCMOTPEHO  HUCIIOJIb30BAaHUE
UH(POPMALIMOHHBIX TEXHOJIOTHI:

YTEHUE JIEKIIUI C UCIIOJIb30BAHUEM CIalA-IIPEe3eHTaAlUM;

B3auMoJielicTBHE ¢ oOydaronumucs rnocpenctsom SNOC.

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

10.3. ba3bl 1aHHBIX 1 HHGOPMAIMOHHBbIE CIPABOYHbIE CHCTEMBI.
baser qannbix Scopus u Web of Science.

11. MaTepuajbHO-TeXHHYECKOe OOecleyeHHe OCBOCHHUSI IMCUMILIMHBI B XO/€¢ peaau3auuu
o0pa3oBaTe/IbHOI NPOIrpaMMBl.

Kadenpa oOmielt ¢pus3uku pacnonaraer MaTepuatbHO-TEXHUYECKON 0a30i, oOecrieunBaromei
NIPOBE/ICHUE BCEX BHJIOB 3aHATHI. B pacmopsikeHNU CTYIEHTOB UMEIOTCS

1. ABC ayAUTOPUHU IJId NPOBCACHUSA CCMUHAPCKUX U J'Ia60paTOpHLIX BaHﬂTHﬁ, OCHaIlICHHBIC
HHTCPAKTUBHBIMHA JTOCKaMU;

2. KOMHBIOTCpHBIfI KJ1acc, COCTOSIIMUN U3 10 KOMITIBIOTCPOB C BBIXOJI0OM B I/IHTCpHCT;


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

3. obopynoBanHast 1a00paTOpHs U1 IPOBEACHUS (PU3UUECKOTO MPAKTUKYMA.

12. Oco0eHHOCTH OCBOEHMSI ITMCHUIUIMHBI MHBAJIUAAMH U JHLUAMH C OrPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI.

Jns  uWHBaNIMOOB W JIMI[ C OrPaHMYEHHBIMH BO3MOKHOCTSIMH  Y4eOHBIE IpPOIECC
OCYILECTBIISIETCS B COOTBeTCTBUU ¢ Ilonmoxkennem 00 opraHu3anuu ydeOHOTO mporecca s
00y4YeHUs] MHBAIHMJIOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSAMHU 370poBbs CIIOI' TU(TY),
yTBEPXACHHBIM pekTopoM 28.08.2014.



IIpunoxxenne Ne 1
K paboueii mporpaMmme JUCHUTLTHHB
DoH/I OLIEHOYHBIX CPEICTB
JJIs1 MPOBe/IeHUs] MPOMEKYTOUYHOI aTTeCTALNH 110

AUCIHHUIIJINHE «Pusuka»

1. TlepeyeHb KOMNeTEeHUUH 1 3TANOB UX GopMHUPOBAHMSI.

NHupeke
ConeprxaHue Oran GpopMupoBaHUS
KOMITCTCHIHH
OIIK-4 CriocoOHOCTD TUTAaHUPOBATh PA0OTH XUMHUYECKON IIPOMEXKYTOUYHBIN

HAIpPaBJIEHHOCTH, 00padaThIBaTh U UHTEPIIPETUPOBATD
MOJIYYCHHBIE PE3YIbTAThI C UCIIOJIH30BAHUEM
TEOPETUUECKUX 3HAHUHN U MPAKTUYECKUX HABBIKOB
pelICHHUS MaTEMaTHYeCKUX U PU3NICCKUX 3a]1ad.

OIIK-6 CnocoOHOCTh MPEICTaBIATh PE3ybTaThl CBOEH PadOThI MIPOMEKYTOUYHBIH
B YCTHOH U MUCbMEHHOM (pOpME B COOTBETCTBUU C
HOPMAaMH U MPaBUIAMH, IPUHATHIMU B
po(hecCHOHATILHOM COOOIIECTBE.




2. Iloka3aTe M KPUTEPHU OLIEHNBAHUS KOMIIeTEHIMI HA Pa3JIMYHBIX ITanax ux (popMUPOBaHUS, IIKAJIA OLEHMBAHUSA

Kon u HaumeHoBaHue ITokazatenu chopMUpPOBaHHOCTH Kputepuit YpoBHHU CHOPMUPOBAHHOCTH
WHIMKATOPa JOCTHKCHUS (meckpunTOpHI) OIICHUBaHUS (omucaHue BBIPAKCHHOCTH JCCKPUIITOPOB)
KOMITETCHIIUU
«YIOBJICTBOPUTEIHHOY «XOPOIIIO» «OTJIMYHO»
(TIOpOTOBEIiT) (cpemuuii) (BBICOKHI)

OIIK-4.1 [Iepeunciser npm3Haku | OTBeTHl Ha Bompocs | [lepeuncnser ITepeuncnsger Ilepeuuncnser
Hcnonb3oBanue 06a30BBIX | HUIACHTUPHUKALIUN ¢uznueckux | Nel-20, 23-45, 67- | npusHaku MIpU3HAKU MIpU3HAKU
3HaHUi B 00J1aCTH SIBIICHUH. 83, 106-118, 155- | unenruduxanuu UACHTU(DUKAIUN UACHTU(UKALIUT

(bm3uKy mpu
TJIAaHUPOBAaHUHU PadoT
XUMUYECKOU
HaNpaBIEHHOCTH

[IpaBuiibHO HOPMYIIUPYET OCHOBHBIE
3aKOHBl  (DU3UKH,  OMKCHIBAIOIIHE
(pu3UYECKUE SIBIICHUS U MPOIECCHI.
Ha3spiBaeT orpaHudeHus: IpUMEHEHUS
3aKOHOB.

[MpuBOUT TpPHUMEPH TPUITIOKECHHS
3aKOHOB (DM3UKH B MPAKTHUECKOH
NIEATENBHOCTH.

OOBACHIET OCHOBHBIE HAOJIOIAEMBIE
HpI/IpOJIHI)Ie U TCXHOI'CHHBIC SBJICHUSA

151 3¢ deKTh c MO3ULINIA
(byHIaMEHTAIbHBIX (du3nYeCKUX
B3aMMOJIEUCTBUH.

158, 45-66, 84-96 x
9K3aMeHY

(hm3nuecKux SIBICHUH C
omOKaMH.

DopMynupyeT

OCHOBHBIE 3aKOHBI
¢u3uKn ¢ ommbOKamu,
mytaercs B objactu
MPUMEHEHHUS 3aKOHOB.

Nmeer mpencrapieHue
0 (yHIaMEHTaIbHBIX
B3aUMOJCHCTBHUSIX;
IyTaeTcss B aHaIM3E
3aKOHOMEpPHOCTEl B
Ha0JII0TaEMBIX
IIPUPOTHBIX 51
TEXHOTC€HHBIX

(M3NIECKUX SBICHUN
6e3 omuooK.

IIpaBunbpHO
dhopmynupyeT
OCHOBHBIE
busukn.
OrpaHUYEHUS
MPUMEHEHUS 3aKOHOB C
HEOOBIINMH
HETOYHOCTSIMH.
[IpuBomuT  mpHUMEpPHI
MIPUJIOKEHUST 3aKOHOB
buzuKu B
MPaKTUYECKON
JeSITETBHOCTH.

3aKOHEI
HazriBaer

[lepeuncnser
(dhyHIaMeHTaTbHBIE
B3aMMOJICUCTBHS;
OOBSICHIET B 0O0mMX
yepTax
3aKOHOMEPHOCTH B
Ha0II0JaeMBIX
MIPUPOJTHBIX u

(hr3muecKkux  SIBICHUH
6e3 omuooK.

MoxeT NpUMEHUTD 3TU
3HAaHUS U1 PELICHUs
HWH)XEHEPHBIX 3a7a4

IIpaBunsHO
hopmymupyet
OCHOBHBIC 3aKOHBI
(UMK U 00nacTu Ux
NPUMEHEHUSL.
[IpuBomuT  mpUMeEpHI
NPUIOKEHUS] 3aKOHOB
(hnzuku B
MPaKTUYECKOM
JeSITebHOCTH.

[lepeuncnser
(hyHIaMeHTabHbIC
B3aMMOJICUCTBHUS;
aHAJIM3UPYET
3aKOHOMEPHOCTH B
HaO0JIFI0TaeMbBIX
MIPUPOTHBIX u
TEXHOTCHHBIX

24




SABIICHUSIX. TEXHOT€HHBIX ABIIEHUSIX C TIO3WULIUH
SIBIICHUSIX. (hyHIaMEHTATLHBIX
(uszmueckux
B3aUMOJICHCTBUM.
OIIK-4.2 [aeT onpeneneHuss OCHOBHBIX OtBeTsl Ha Bompock | [laeT onpenenenus | Jaer onpenenenus | [IpaBuiibHO Jlaet
O0paboTKa JaHHBIX C (m3nyeckux BenwunH, 00bsAcHIeT ux | Nel-16, 17-22, 45- | ocHOBHBIX (U3NYECKUX | OCHOBHBIX (DM3MUECKUX | OTMpeAeNeHIs
HUCIOIb30BaHUEM CMBICTI, CITIOCOOBI ¥ €UHHUIIEI 66, 82-99, 118-154, | BenuuMH C OIUMOKAMU. | BEIUUYUH C | OCHOBHBIX (PM3UYECKUX
CTaHJIAPTHBIX CIIOCOOOB M3MEPEHUSL. 155-160, 175-183 « HETOYHOCTSIMHU. BEJIMYHMH.
ANMPOKCUMAIIHH JK3aMEeHy
YUCJICHHBIX [IpaBunsHO BBIOMpacT METOJ Brioupaet metoy | [IpaBunbHo BbhIOMpaer | [IpaBuiabHO BBHIOMpACT
XapaKTCpUCTUK DKCIIEPUMEHTAIIBHOTO  OIPEAEIIEHUS OKCIICPUMEHTAIILHOT'O MCTOJ MCTOJ
(DM3MUECKMX BENMUMH. 3amuCHIBAeT OTIpeICTICHHS AKCMEPUMEHTAILHOTO | SKCIIEPUMEHTAIBHOTO
(hM3UYECKUX BEJIMYHH C | OTPEICIICHUS oTpeIeIeHUsI

(hopMyJIBI JIJIs1 pacyeTa MOrPEIIHOCTH

TMOMOIIBIO HaBOJAIINX

($U3NUECKUX BETUYMH.

(U3NYECKUX BEJIWYHH.

KOCBCHHBIX H3SMCPCHITH. BOIIPOCOB. Nwmeer | 3anuceiBaeT ¢opmyisl | 3amuceiBaeT (HOPMYITBI
OGpabartbiBaet rpauyecku npeJICTaBIeHHEe o | s pacuera | juis pacuera
COBOKYITHBIC U3MEPEHUSI. rpadudeckoi HOTPELTHOCTH HOTPELIHOCTH
oOpaboTke KOCBEHHBIX M3MEPEHUI | KOCBEHHBIX
COBOKYITHBIX c HEeOOJBIIMMH | U3MEPEHUH.
HM3MEpEeHHIA. HETOYHOCTSIMHU. O6pabatbIBaeT
Ob6pabaTbiBaeT rpaduuecKu
rpaduuecku COBOKYITHBIE
COBOKYIIHBIE U3MEPEHHUSL.
U3MEPCHHUSL.
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OIIK-4.3

DopMyIUPYET OCHOBHBIE

OTBeTH Ha BOMPOCHI

HNmeer npexncraBieHue

HasbiBaeT (usmueckue

Dopmynupyer

WNutepnperanus (hm3nYeCcKue 3aKOHBI. Nel7-22, 21-44, 45- | o (hM3UYECKUX | 3aKOHBI, NEHCTBYIONIUE | OCHOBHEIC (pr3nueckue
pe3ynbTaToB XUMHUYECKUX | OOBSICHIET XUMUYCCKHUEC 66, 67-83, 84-94, 97- | 3akoHax, B KOHKPETHOHM | 3aKOHBI.
HaOIIO/IEHUH ¢ HaOIIO/ICHUS C TOYKH 3PEHUS 105, 119-158 kK | ;elicTBYIOIIHX B | obmactn. Mcmomp3yer | OOBsACHSIET
WCTIONTb30BaHUEM (hM3HYeCKUX TIPECTABICHUM. JK3aMeHy KOHKpPETHON o001acTu. | pU3M4eckne  3aKOHBI | XUMUYECKHE
(hM3UYECKUX 3aKOHOB H Ucnonezyet JUTs  MHTEpIpEeTanuy | HaOMIOACHUS C TOUKU
MIpeICTaBICHUH. (m3nyeckue  3aKOHBI | XUMHYECKUAX 3peHust PUINIECKUX
UL WHTEPIPETAIldy | HAOJIOICHHA. MpeJICTaBICHUH.
XUMHYECKUX
HaOJIIOICHUI c
ITOMOIIBI0 HABOJSAIIAX
BOIIPOCOB.
OIIK-6.7 3anuceiBacT ¢dopmyiiel, | OTBeThl Ha Bompockl | UMeer mpencrarienue | [IucbMeHHO —wH3laraet | YBEpEeHHO u  0e3
[Ipencrasnenue CBS3BIBAIOIIIIE ¢usnyeckue | Nel7-22, 46-66, 84- | o hu3MyecKUX METOAAX | METOIUKHU OIIMOOK  3aIMCHIBAET
pe3ynbTaToB paboTHI B BEJTMYMHBI, B koHKpeTHOM | 96, 97-105, 106-118, | uccmegoBanusi. BEITIOJTHEHHS thopmyibl,
BUJIE OTYETA I10 JKCIIEPUMEHTE. 119-154,  155-157, | [lucemenHo wu3maraeT | pu3HUECKUX CBSI3BIBAIOIINE
nabopaTOpHBIM [Mucemenno  wmsnmaraer  Metoauku | 160-183 k sk3ameHy | MeTOAMKH 9KCIIEPUMEHTOB. ¢buznueckue
(u3nIecCKuM BBITIOJTHCHHUS (hu3nyecKux BBITTOTHCHUS 3anuchiBaeT GOPMYIIbI, | BEIUYHHEI, B
WICCIIEIOBAHUSAM JKCIIEPUMEHTOB. (m3mueckux CBSI3BIBAIOIITHE KOHKPETHOM
[MucemenHO aHAJIU3UPYET AKCIICPUMEHTOB ¢ | ¢pusnyeckue 3KCIICPUMEHTE.
pe3yJIbTaTh (hu3nyecKux HEOOJIBIIUMHU BEJIUYMHBI, B | HeTko u SICHO
JKCIIEPUMEHTOB. OITMOKaMH. KOHKPETHOM MUCBMEHHO  W3JIaraeT
[lyraercs mpu aHanm3e | SKCIIEPUMEHTE C | METOANKH
pe3yIbTATOB. HEOOJIBITUMU BBITIOJTHCHUS
HETOYHOCTSIMHU. (hm3mueckux
[MucemenHO JKCIIEPUMEHTOB.
aHAIU3UPYET IIucemMenHO
pe3yJIbTaThl aHAJIM3UPYET
(uznIecKux pe3ynbTaThl
9KCIIEPUMEHTOB. (buznueckux
JKCIIEPUMEHTOB.

[Mkana ouenuBanus coorBercTByeT CTO CIIOI TU(TYVY):
[To mUCIHUIUIMHE MPOMEXYTOYHAs aTTECTallUs MPOBOAMTCSA B (OpME dK3aMeHa, IIKajga OICHUBAHUSA — OaIbHas («OTIMYHO», «XOPOIIOY,
«yJIOBJICTBOPUTEIBLHOY, «HEYIOBICTBOPUTEIHLHOY).

26




14.

15.

16.

17.

18.

19.

20.

2. Tunosble KOHTPOJIBHbIC 3aJaHUA AJIH MPOBCACHUA l'lpOMC)KyTO‘[HOﬁ aTTeCTAalluu
BOHPOCLI AJIsl MIPOBEACHUA IK3aMECHA

Pazgen 1. Mexanuka.
[IpocTtpancTBO 1 BpeMs, cucTeMbl oTcueTa. OCHOBHBIE KHHEMATHYECKUE XapaKTEPHUCTUKHI
KPUBOJMHEHHOTO JBUYKEHUS: CKOPOCTh U ycKOopeHue. HopManbHOE M TaHTEHIMAIBHOE
YCKOpEHHUE.

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

IlonsiTHe coCcTOSIHUS MEXaHHMYECKOH cUCTeMBbI. 3aKoHbl HbproTOHA.

3aKoH coxpaHeHus uMityibca. LleHTp nnepuuu.

MOMEHT UMITyJIbCa MaTePUATIBLHON TOYKA U MOMEHT CUJIbI MEXaHUYECKON CUCTEMBI.
MoOMEHT cuJibl. 3aKOH COXPAaHEHHUSI MOMEHTA CUJIbl MEXaHUYECKOW CUCTEMBI.

Cuuia, paboTa ¥ oTeHIMAIbHAsI SHeprusi. KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHBIC CUITHI.
Pabora u kxuHEeTHYeCKast SHEPTHL.

3aKkoH COXpPaHCHUA IIOJTHOM MEXaHUYECKOM SHEPrvu B I10JIC MIOTCHIUAJIBHBIX CHJIL.

. CBs13p ME&XAY CHJION M MOTEHIIMAILHOW dHEprueil. ['panneHT ckaasipHoil QyHKINH.
. YpaBHEHME BPALLEHUs TBEPIOIO TEIa BOKPYT 3aKPEILUIEHHON Oc. MOMEHT UHEPLUH.
. Moment nnepuuun. @opmyna lllreitnepa.

. [IprHIMN OTHOCUTEIILHOCTH [Nanunes-OiHiuTelHA. ITocTynatel TEOpUU

OTHOCHUTCIIBHOCTH.

CoObiTne. CunxpoHuzauus 4yacoB. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJIeHue
BpemeHH. COKpalleHnue JJINHBI.

[Ipeobpa3zoBanus Jlopenua. PensTUBUCTCKUN MHBApUAHT-UHTEPBAT MEXKY COOBITHSIMH.
CroxxeHue CKOpOCTEeH B PENISITUBUCTCKOW MEXaHHUKE. PelsITUBUCTCKHUI MMITYIbC. 3aKOH
COXpaHEHUs uMIynbca. PenstuBucrckas »dHeprus. CBs3b Maccbl U DHEPrUU.
Kunernueckas sHeprus.

3agauu Kk pasgeay 1

C BbIIKM OpOCHIIM KaMeHb B TOPU30HTAJIbHOM HampasieHUU. Yepes 2 ¢ KaMeHb yrnall Ha
3eMsit0 Ha pacctossHUM 40 M OT ocHOBaHMs BbINKH. OINpeaenuTh HAYAIbHYIO U
KOHEYHYIO CKOPOCTh KaMHSI.

Kamensb OpocaroT moa yriom K TOpu3oHTY. Paguyc KpHBM3HBI TPaeKTOpPUHM B TOUKE
HaMBBICILIETO MOAbeMa paanyc KpuBu3Hel R = 10 M. Onpesenure CKOpoCTh B 3TON TOUKE

JIuneiHas cKOPOCTh TOUYEK Ha OKPYKHOCTH Bpalllarolierocs qucka pasHa 3 m/C. Touku,
pacroyio’)keHHbIe Ha paccTossHUM 10cM Onmke K OCH, UMEIOT JUHENHYIO CKOPOCTH 2
M/C. OnpenenuTe yrioByl CKOPOCTh BpAIIEHUs IUCKA.

YroObl ompenenuth KodGdUIMEHT TpeHuss K MexIy NepeBSHHBIMH TOBEPXHOCTSIMH,
OpyCOK TMOJOXHIU Ha JOCKY M CTalX MOJHUMATh OJUH KOHEI[ JOCKH JI0 T€X I0p, MOKa
OpYcOK He Haual Mo Hel CKOJNB3MTh. JTO NMPOM3ONIIO NMPH yIie HakioHa gocku 45°.
Onpenenure K03PGUIUEHT TPEHUS?

Ha mony crout tenexka B BHUAE MJIWHHOW JOCKH, CHaOXEHHOM JeTKuMu Kojiecamu. Ha
OJHOM KOHIIE IOCKH CTOHMT 4YelloBeK. Macca denoBeka 60 xe, macca gocku 20 xe. Maccoi
KoJiec mpeHeOpedb. TpeHue BO BTYyJIKax He3HaunTeldbHO. C KakoW CKOPOCThIO Oyner
JBUTATHCS TENEXKKA, €CIIM YEIOBEK MOUIET BAOJIh JOCKH CO CKOPOCTHIO (OTHOCHUTEIBHO
nocku) 1 m/c?
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21.IInatrdpopma B BUAE TUCKA paguycoM 1 . Bpamiaercs mo MHepuuu, aenas 606/mun. Ha
Kparw 1IaTdopMbl CTOUT YeJIOBEK, Macca KoTtoporo paBHa 80 xe. CKOIBKO 00OPOTOB B
MUHYTY Oyner nenaTh Iuiardopma, €CIM 4YelOBeK mepenzer B ee ueHtp? MomeHT
uHepIMK maaTGopMbl paBeH 120 xz2-u?. MOMEHT HHEpPIMH YelloBeKa PACCUNTHIBATH KaK
JUTSL MaTePUAITbHOM TOUKH.

22. Kamens Gpomen Bepx mox yriaom 60° x mosepxnoctn 3emun. Kunerndeckas sHeprus
KaMHS B HayaJdbHbld MOMeHT paBHa 20 /. Onpenenutb KUHETHUYECKYIO U
NOTEHIMAJIBHYI0 OSHEPrHM KaMHS B  HauBBICHIEW TOYKE €ro  TPaeKTOPHH.
ConpoTuBieHHEM BO3/1yXa MPEHEOPEYb.

23. XokkeliHas 1maifida CKOIB3UT 5 M, €CIIU MPU OPOCKE il COOO0IalT Ha4aIbHYH CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIIH €l COOOIINTh HAYalIbHYIO0 CKOPOCTh 4 M/C?

24. Tonkuii crepxeHb nauHOM 50 cm u Maccoit 400 2 Bpamaercs ¢ yrioBbIM YCKOPEHHEM 3
¢ 2 BOKpYT OCH, IPOXOJIANIEH depe3 cepelMHy CTEpKHs TEpPIeHUKYIAPHO K €ro JTHHE.
OrnpenenuTts Bpalaomui MOMEHT.

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

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

27. Kunerndeckasi SHEPTHs BpAIIAOIIETOCs TBEPAOro Tena. J[IMHa TOHKOTO TPSIMOTO
crepxkHs 60 cu, a macca 100 2. OnpeaenuTb MOMEHT UHEPLUH CTEPHKHS OTHOCUTEIBHO
OCH, IEPIEHAUKYJIAPHOMN K €ro JJIUHE U MPOXOAIICH Yepe3 TOUKY CTePKHS, YIAICHHYIO
Ha 20 cm OT OJHOTO U3 €ro KOHIOB.

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

29. B naGopatopHOii cucTeMe oTcueTa MHU-MEe30H C MOMEHTA POXJICHHS 0 MOMEHTA pacraja
nposieren paccrosHue 75 M. Ckopocte mnu-me3oHa paBHa 0,995 c. Onpepenuthb
coOCTBEHHOE BpeMs KU3HHM NU-me30Ha. [lonHas sHeprus tena Bozpocna Ha 1 JIxk. Kak
IIPU 3TOM U3MEHMTCS Macca Tesa?

Pa3nes 2 .JjekTpoMarueTusm
30. Dnexkrpuueckuit 3apsna. BzaumopeiictBue 3apsnoB. 3akoH Kynona. 3akoH coxpaHeHHs
AIIEKTPUUYECKOTO 3apsizia.

31. Dnektpuueckoe mnoie. Hampsyk€HHOCTh JEKTPUYECKOTo Mojisi W moTeHIwman. [TpuHiun
CYNEPNO3UIIUU TTOJIEH.

32.PaboTta cui 3JEKTPOCTATMUECKOrO IMOJIi MpHU MepeMelleHu 3apsnaa. Lupkynsmus
BEKTOpa HAIpPSHKEHHOCTH DJIEKTPOCTAaTUYeCKOro Imosisd. [loTeHnManbHBIM — XapakTep
AJIEKTPOCTATUYECKOTO ITOJIS.

33.TloTok BekTOpa HAMPSHKEHHOCTH AJIEKTpocTaTHdeckoro mois. Teopema [aycca mis
3JIEKTPOCTATHYECKOTO MOJIS B BAKyyME.

34. Tlpumenenne TeopeMbl laycca K pacu€Ty OJIEKTPHYECKHX TOJIeH 3apshKEHHBIX
IUIOCKOCTH, LMJIMHApPA, chepbl, Iapa.

35. IIpoBOHHKH B AyeKTprUecKoM Tojie. [losie BHYTpH B y TOBEPXHOCTH MTPOBOTHHUKA.

36. DOHeprust CUCTEMbl HEMOABIKHBIX 3apsfoB. DHEPrus 3apsHKEHHOTO IPOBOJHUKA H
KOHJEHCAaTopa. OJHepruss U O0O0bEMHAs IUIOTHOCTb HHEPrHUHM AIIEKTPUYECKOrO TMOJIS.
OHeprus NoJIIpU30BaHHOTO JUAIIEKTPUKA.
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37. Onextpuuecknii Tok. Cuna Toka. IlmoTHOCTE TOKa. YCIOBHS 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.

40.3akon buo — Camapa — Jlamnaca W ero NpMMEHEHHE K PAacuéTy MarHUTHOTO IIOJIA
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 ABWKymwmiics 3apsa. Cuna Jlopenna. JIBuxenue
3apsKEHHBIX YaCTHUI] B MATHUTHOM I10JIE.

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

45, SlBnenne 2JIEKTPOMAarHuTHON WHAYKIHH. 3akoH dapanes (3aKOH AJIEKTPOMArHUTHON
uHaykuuu). 3akoH Jlenma. SIBnenme camoumHAykuuu. MHIYKTUBHOCTH. 3aKoH
CaMOMHIYKIUU.

46. DHeprusi CUCTEMBI MTPOBOJHUKOB ¢ TOKOM. OOBEMHAS TUNIOTHOCTH SHEPTHH MAarHUTHOTO
OJISL.

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

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

3anaum K pasngeny 2

49. ]IBa 0IMHAKOBBIX TOYCUYHBIX 3apsa mo -2 MkKi Haxomsrcs B Toukax (0; O) u (2; 0)
NpSIMOYToibHOM cucteMmbl kKoopauHaT (X; V), rme X, VY 3amansl B MeTpax.
Omnpenenuts NPOSKIUIO Ha OCh 0X BEKTOPa HANIPSKEHHOCTH 1moJist B Touke (1; 1).

50. Kako#i myTh MO CHJIOBOUW JIMHUHM JO TOJHOW OCTAaHOBKH NPOXOJHUT a-9acTHUIlA B
OJTHOPOJHOM TOPMO3SIIEM Mojie ¢ HanpsbkeHHOCThIo 2000 kB/M, eciu HadaiabHas
ckopocTb ee 20000 km/c? Macca yacTHUIIbI 6,4 10" «r, 3apsan 3,2 10 19 K.

51. CBs3p MeXIy HaNpsOKEHHOCTBIO TMOJS M moTeHnuanoMm. ['padudeckoe wnzobOpaxkeHue
AIIEKTPUYECKOTO TOJsI C TOMOIIBIO CHJIOBBIX JIMHMUH M SKBUIOTEHIMAJIbHBIX
noBepxHocTed. OnpeaenuTe pa3HOCTh NOTEHLUANOB Mex 1y Toukamu (-1, 0,0) u (1,0,0),
€CITM HAMPSHDKEHHOCTD dJICKTpHueckoro moist E=2i+4j+3K.

52. TOHKUH CTEep)KEHb COTHYT B TONYKOJbHO. CTepKeHb 3apspkeH C  JIMHEWHOU
motHocThio 100 HK/M. Kakytro paboTy Hano coBepiuTh, 4ToObI IepeHecTu 3apsif 1
HK1 13 nenTpa konbia B 0€CKOHEYHOCTh

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

54. beckoHe4Hasl TIIOCKOCTh HECET 3apsijl, PABHOMEPHO pacIpe/ieJICHHbIH C TOBEPXHOCTHOM
miotHocThi0 1 MKKi/mM% Ha HEKOTOPOM pacCTOSHMM OT IUIOCKOCTH MApajuielbHO eif
pacnoyiokeH Kpyr paauycom 10 cm. BplunMcauTh MOTOK BEKTOpa HaNpPsHKEHHOCTH
ANEKTPUUECKOTO TOJIS YEPES ITOT KPYT.

55. Ha oTpe3ke TOHKOro MpsiMoro NMpoBOJHUKA PAaBHOMEPHO PacIpe/iesieH 3aps]l ¢ TMHEHHON
mnotHocThio 7 = 107 Kn/cy. BBMMCIUTH TIOTEHIMAN, CO3/aBAaeMbIil STHM 3apsioM B
TOYKE, PACIOJIOKEHHOW Ha OCH TMPOBOJHHMKA W YJAJICHHOM OT OJMKaWIIero KOHIA
OTpe3Ka Ha pacCTOSTHUE, paBHOE JUIMHE ATOIO OTPE3Ka.

56. OnpesieuTh TUIOTHOCTh TOKa B JKEJIE3HOM IPOBOJTHUKE JUTUHOW 10M, eciii mpoBOJ
HaxoJuTcA Noj HanpspkeHueM 6 B. ¥V nenbHoe conpotuBieHue xene3za 98 HOM M.
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62.
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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 conmpOoTHBJIEHHWE BHEIIHEW YacTW 1€MW U BHYTPEHHEE COIMPOTUBIICHUE
OaTapeu.

IMposoguuk mmuaoit | = 20 cm ¢ maccoit m = 2 2, MOABENMICHHBI FOPH30OHTAILHO 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 IMPOBOJOYKK OOpazoBamu yron « =17° ¢
BEepTUKAIbIO. HailTh MHIYKIIMIO MAarHUTHOTO TIOJIS.

beckoHewHO JUIMHHBINA MPOBOJ 00pa3yeT KpyroBOW BHTOK, KacaTeJIbHBIA K mpoBoxdy. 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
MOMEIIIEHUHU €€ B OJHOPOJIHOC MarHuTHOE ToJie ¢ uHaykmuen B = 0,2 Tz, ecnu pamka
conepxut N = 30 ButkoB mromansio S = 10 ¢, a mIockocTh paMku o6pasyer yroi =
60° ¢ TUHUAMH 1101517

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

3apshKeHHas 9acTHUIla JIBFDKETCS B MATHUTHOM TI0JIE TTI0 OKPY>KHOCTH CO CKOpPOCThIO U = 1
Mwm/c. Uapykuus marautHoro nodist B = 0,3 77, paguyc okpyxknoctu R = 4 cm. Haiitu
3apsj YacTHIlbl, eclu ee KuHetudeckas sHeprus W = 12 koB.

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] YacTHIIbI, €CH ee KnHetnueckass sHeprust W = 12 kaB.

Paszneda 3. Kosieoanus u Bos1HbI. BostHOBasi onTHKa.

N eanbHplil rapMOHUYECKUI OCLIMILIATOP. Y PaBHEHHE UJI€ATIbHOTO OCHMIIIATOPA U €ro
peuieHre. AMIIIMTY/1a, 4acToTa U ¢a3a konedanus. KomiuiekcHas popma npecTraBieHus
TapMOHHMYECKHUX KOJIeOaHUH.

. BekTopHOe onncanue ci0xKeHus KoiebaHui.
66.
67.
68.

[Tpumeps! konedaTeabHBIX IBUKEHUHN pa3IuYHON (GU3NYECKON PUPOIBI.

DHeprus KonebaHui

CBo0OoHBIE 3aTyXarolue KojieOaHs OCHUIIIATOpA C MOTepIMU. BbiHy ) 1eHHbIE
KoJIeOaHusl.

Bonubl. OGpa3zoBanne u pacrpoctpaHeHue BOJH. [IpojosibHbIE M TIOTIEpPEYHBIE BOJIHBI.
@pOHT BOJHBI, BOJIHOBAas MOBEPXHOCTh. JlJIMHA BOJHBI U CKOPOCTb PACIPOCTPAHEHMS
BOJIH.

YpaBHeHUs MJIOCKOM U cepuueckoil Geryumx BosaH. BoinHoBoe uncio.

CBoiicTBa 3J€KTPOMarHUTHBIX BOJH. CKOpPOCTH PACIPOCTPAHEHMS 3IEKTPOMArHUTHBIX
BOJIH. MI3myueHHe 271€KTPOMarHUTHBIX BOJIH.

DHeprus AIeKTPOMarHuTHBIX BOJIH. OOBbEMHAS IIOTHOCTh SHEPTUH 3JIEKTPOMArHUTHOTO
nons. Bekrop YMoBa — [loliHTHHTa.

DOneKTpoMarHuTHasi TIPUPOJAa CBETOBBIX BOJH. [IpuOMIMKEHHs] TEOMETPHUYECKOMH,
BOJIHOBOW M KBaHTOBOM OITHKH.

WuTtepdepeniiuss CBETOBBIX BOJH. YCIOBHS Ui HAOMIOACHUS M CHOCOOBI peanu3aluu
(meton FOura, 6unpusma @penenst) OnTuyeckas pasHOCTh X0a. Y CIOBUS MaKCUMYMOB
U MHUHMMYMOB HMHTepdepeHuuu. MHtepdepeHnns B TOHKUX IuieHKax. [lonocel paBHOI
TOJIIMHBI ¥ TIOJIOCHI paBHOrO HakJoHA. [Ipumenenue unTepdepeHumu. Judpaxius
cgeta. [Ipunmmn [roiirenca-Openens. JJudpakuns Openens u Opaynrodepa?
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75.

76.

77.
78.

79

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

Meton 30 @penens. [dudpakums Openens Ha KpyrjaoM OTBEPCTHH U JHCKE.
Hudpaknmonnas pemerka. [I[puMeHeHne ee B kauecTBe crekTpomerpa. lucnepcus u
pazpemaromas cuia. [lousrue o romorpaduu.

[Tonapuzanus cBeToBbIX BOJH. Buabl nmonspuszanuu. Crenenp nonspusanuu. CrocoOsl
noJiyueHus nojspusanuu ceera. [lonspusanus npu orpaxenuu. 3akoH bprocrepa.
JBoiinoe nydenpenomiienue. [lonspusamnus cBeTa npu JBOMHOM JIy4eIPEIOMICHUN
[Tonapuzannonusie npusmsl. [lonspouasl. 3akon Maitoca.

.PaCHpOCTpaHCHI/IC CB€Ta B BCIICCTBCE. HOpMaJ'IBHaH N aHOMaJlbHasA JHUCIICPCHUA.

DNEKTpPOHHAs TEOPUS IUCIEPCUH.

[Tormomenne cBera B BemecTBe. 3akoH byrepa-JlamGepra-bepa. OcoGenHocTH

IOTJIOUIEHMS B PAa3pEXKEHHBIX Ia3aX U CIUIOIIHBIX CPElax.

Paccesinue ceta BemecTBoM. PaneeBckoe paccestHue. MoleKkynspHOe paccesiHue.
3anaum k paszaeny 3

Touka coBepiaeT rapMOHHYECKHE KOJeOaHUs, ypaBHEHHE KOTOPBIX MMEET BHI X = A Sin
ot, rie A=5 cM, ©=2 ¢~ 1.Haiitu MomeHT Bpemenu (O6mpkailmuii K Hauamy OTCYeTa), B
KOTOPBIii OTEHIMANbHAs SHeprus Toukn 7 =104 ]I, a Bozpacraromas cuna F=+5-10~
3 H. OnpenenuTs Takxke (Gaszy KonebaHuii B 5TOT MOMEHT BPEMEHH.

Touka coBepiaeT rapMOHHYECKUE KOJIeOaHus. B HEKOTOPhIi MOMEHT BpEeMEHH
CMeIIeHne TOYKH X = 5 ¢M, CKopocTh ee v = 20 cM/c 1 yckopenue a = -80 cm/c 2. Haiftu
LUKJIMYECKYIO YacTOTY U Iepruo] Kosiebauuii, ¢pasy konebaHuii B paccMaTpuBaeMblii
MOMEHT BPEMEHU U aMIUTUTYly KOJIeOaHUM.

JIBa TapMOHHMYECKUX KOJCOAaHWs, HAMPaBICHHBIX [0 OJXHOH MPSIMON, HMMEIOLINX

OJIMHAKOBBIC AMIUTUTYABl W TEPHUOMBI, CKJIAABIBAIOTCS B OJHO KoJIe0aHHE TOH IKe
amruTyabl. Haiiti pasHocTs (a3 ckiiapIBaeMbIX KOJICOAHUH.

Onpenenutb CKOPOCTh PacHpOCTPAHEHHUs BOJH B YHOPYIOM cpeje, €ciau pa3sHocTh (a3
KoNeOaHuii BYX TOYEK Cpelbl, OTCTOSMMUX APYyr oT apyra Ha 10 cwm, pasaa 60° wu
yacToTa Kojiebanuii 25 1'y.

JlaHbI XapaKTEPUCTUKH JIBYX KOJICOATEIbHBIX ABMKEHUN MaTepruanbHOM Touku: T1=T2=8
¢, A1=A2=5 cm. Pa3HocTs (a3 mexxay aTumu KoneOanusmu /4. HavansHas dasa
OJIHOTO M3 HUX paBHA HYJNIO. 3aMHIINUTE YpaBHEHHE PE3YIbTUPYIOIIET0 KoaeOaHusl.
[TocTpoliTe BEKTOPHYIO JUArpaMMy CIOKEHHUS.

JlaHbl XapaKTEpUCTUKH JIBYX KOJIeOaTeIbHbBIX IBMKEHUN MaTepranbHoi Touku: T1=T2=8
¢, A1=A2=5 cm. PazHocTh (a3 mexy aTumu kKosiebanussmu nu/4. HauanbHast dasa
OJIHOTO M3 HUX paBHA HYJIO. 3alHILINTE YpaBHEHHE PE3YJIbTUPYIOIIEro KoiaeOaHusl.
[TocTpoiiTe BEKTOPHYIO JUAarpaMMy CI0KEHUS.

Halitn cMenieHne OT TOJOXKEHUS PABHOBECHS TOYKHM, OTCTOSILEH OT HCTOYHHUKA

KOJIeOAaHWH Ha PAcCTOSHUM (= A /12, nns momenta t=T/6. Ammuuryna kojeOaHuUs
A=0.05 m.

[Tockast aneKTpoMarHUTHas BOJIHA PACIPOCTPAHIETCS B BaKyyMe. AMIUIUTY/AA
HaINpPsHKEHHOCTH AJIEKTPUIECKOTo Touist BOJHBI Em = 50 mB/m. Haiitn ammmatyny
HAIMPsPKEHHOCTU MAarHuTHOT'O ITOJIA.

B omHopomHOl wn30TpomHOW cpene ¢ £ = 3 u g =1 pacnpocTpaHsieTcs IIOCKast
JIEKTPOMAarHuTHas BOJHA. AMIUIUTY/1a HANPSYKEHHOCTHU JIEKTPUYECKOTO OJI BOJIHBI
= 10 B/m. HaiiTi aMmiuTyny HampspKeHHOCTH MAarHHUTHOTO TMOJst U ()a30BYHO CKOPOCTh
BOJIHBI

B omeite lOnra nHa mytH ogHOTO W3 HWHTEPPEPHUPYIOMIMX JIy4ed MoMemnianach
NEPIEHIUKYIIIPHO 3TOMY JIydy TOHKAasl CTEKJIIHHAs IJIACTHHKA C ITOKA3aTeIeM TOMIICHUS
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n = 1,5, BCIEACTBUE 4YEro IMEHTpaJbHAs CBETIas MOJIOCa CMENIAlach B TOJIOXKEHUE,
MepBOHAYAJILHO 3aHUMAaeMOE TISTOW CBETJION MOJIOCOH (HE cuuTas IEeHTpaIbHOM). J{mmHa
BOJIHBI nasiatoniero ceera A = 0,5 mxm. Onpenenuts TONMUHY d TUIACTHHKH.

92. Ha ToncTyl0 CTEKJISIHHYIO IUIACTUHKY HAHECEH TOHKHUW CJIOW MPO3PAavyHOro BEIIECTBA C
nokasarenem nperomieHus n = 1.3. IlmactuHka OcBeleHa NapaieIbHBIM ITYYKOM
MOHOXPOMaTHYECKOTO CBETa ¢ JJIMHOW BOJIHBI A = 640 mu, majgaromuM Ha IUIACTUHKY
HOpMaibHO. Kakylo MHUHUMAIbHYIO TOJMIIUHY Omin JOMKEH HMETh CIIOH, YTOOBI
OTPaKCHHBIN MYyYOK UME]T HAMMEHBIIYIO SIPKOCTh?

93. lllupura wHTEephEpPEHIIMOHHOW TI0JIOCKI. Ha MBIIBHYIO TUIGHKY C IOKa3arejaeM
npenomiieHuss n = 1.3, HaXOAAUIyIOCS B BO3JAyXe, MajgacT HOPMAIBHO MY4YOK JIy4el
Oenoro ceera. Ilpu Kakoil HauMEHBIICH TOMIIMHE Omin IUIEHKA OTPa)KCHHBIH CBET C
mmHON BomHBI A = 0,55 mrm OKkaxeTcss MakCUMaNbHO YCUJICHHBIM B PeE3yJbTaTe
uHTephepeHIun?

94. Ha nmuadparmy ¢ KpyribiM orBepctueM auamerpoM 0 = 4 wwm magaer HOPMAJbHO
napauieIbHbIN MyYOK JIy4eH MOHOXpPOMATHYECKOTO CBETa ¢ IJIMHON BOJHBI A=0,5mKMm.
Touka HaOMIOJEHUS HAXOMUTCS HAa OCH OTBEPCTHS Ha pacctossHud b = 1 m or Hero.
Ckonbko 30H K @peHenst ykimaapiBaeTcsi B OTBepcTHH? TeMHOE WM CBETJICE MATHO
MOJIYYUTCS B IIEHTpe AU(PaKIMOHHONW KapTHHBI, €CJIM B MecTe HaOIIOJCHUI TOMECTHUTD
9KpaH?

95. Ha nudpakunoHHy0 pernieTky najgaer HOpMaabHO MOHOXPOMATUUYECKUN CBET C JITMHOU
BOJIHBI A = 410 nu. Yron Agp Mexy HanpaBiICHUSIMA HA MAKCUMYMBI TIEPBOTO M BTOPOTO
nopsiakoB  paBeH 2°21'. OnpenenuTs YKCIO 7 IITPUXOB HA E€OUHULY JJIMHBI
T (DPaKITMOHHON PEIICTKH.

96. Ha nudpakunonnyto pemerky, cogepxaiyto # = 400 mrpuxos Ha 1 mm, nagaer
HOPMaJIbHO MOHOXPOMATHYECKHUH CBET ¢ JIMHOK BOHBI A = 0,6 mxm. Halitu oOiee
yrcno N nudpakiimOHHBIX MAKCUMYMOB, KOTOpBIE J1aeT 3Ta pemeTka. OnpeaenuTs yroi
@ nudpakiuy, COOTBETCTBYIONIUH MOCICIHEMY MAKCHMYMY.

97. Kaxoii HauMeHbIIIel pa3permaromnieil cuiioi R momkna o0manars AudpakimoHHas
penreTka, 9To0bI C €€ MOMOIILI0 MOKHO OBLIO Pa3pelInTh IBE CIICKTPAILHBIC JTHHUH
KaJns ¢ tiHaMy BOJH A1 = 578 um u A2 = 580 nm? Kakoe nHaumensiee ynciio N
HITPUXOB JJOJKHA UMETh 3Ta PelIeTKa, 4YTOObI pa3penieHne OblI0 BOZMOXKHO B CIIEKTpPE
BTOPOTO Mopsiaka?

98. Crenenp nonsipuszaiy P 4acTUYHO MOJISIPU30BAHHOTO cBeTa cocTasiseT 0,75.
OnpenenuTh OTHONICHHE MAaKCHMATLHOW HMHTEHCUBHOCTH Imax CBETA, MPOITYCKaeMOTO
aHaJIN3aTOPOM, K MUHUMATBHOM |mix.

99. Vron o Mexny MmI0CKOCTSIMHU MPOITyCKaHUs Moaspu3aTopoB paBeH 50°. EcrecTBeHHBIH
CBET, MMPOXO/Is Yepe3 TaKylo CUcTeMy, ocnabmnsiercs B n = § pas. [IpeneOperas morepeit
CBETa MPH OTPAXKECHUH, OMPEACTUTh Ko GHIneHT K morioneHns cBera B OISIPOUIax.

100. VYron bproctepa & mpu najieHU# CBeTa U3 BO3yXa Ha KPUCTAT KAMEHHOU conn
paBeH 57°. OnpenenuTs CKOPOCTh CBETA U B ’TOM KpPHUCTAIITIE.

101. Koad¢uimeHT nmornomeHus HEKOTOPOTO BEIIECTBA JIJISI MOHOXPOMATUYECKOTO
cBeTa omnpejieneHHoi umHbl BonHbl o = 0,1 ¢y L. OnpenenuTs TONIMHY X BEIECTRa,
KOTOpast HeoOXxoauMa it ociiabiaeHus cBeta B K = 2 pasa. [lotepu Ha oTpaskeHHE CBETa
HE YUUTHIBATh.

Pa3nen 4 . ®usnyeckasi TepMOAMHAMHMKA

102. N3oxopuueckuit, U300apruuecKuii, N30TepMUUECKUH, aadaTUYECKH TPOLIECCh

B UJcaNbHBIX Ta3ax. [IpeobpazoBaHue TEIIOTH B MEXaHUYECKYIO PaboTy.
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103. BryTpennsis sHeprus tena. BHyTpeHHss SHEpTHsI H1eaTbHOTO Ta3a.
TemnoemkocTb. TemIoeMKOCTh TBEpABIX TeM. 3aKkoH rononra u Iltu.

104. ObparuMbie ¥ HeoOpaTtumble Tmpouecchl. IlepBoe Hadano TepMOAMHAMHUKHU.
TemmoeMkocTh. YpaBHeHue Maiiepa.
105. TepMoguHamuyeckoe  paBHOBecMe UM Temmeparypa. HyneBoe  Hayano

TEPMOIUHAMUKH. :‘)MHI/IpI/I‘IeCKaﬂ TEMIICpATypHasd IIKaja. KBasucrarnueckue IIPOLECCCHhI.
YpaBHeHHe COCTOsIHUA B TCPMOJAUHAMUKE.

106. OOGpartumblie U HEOOpaTHMBbIE Tporiecchl. BTopoe Havamo TepmoauHaMuku. [{uki
Kapno. DHTponus.

107. Hasnenue ra3za ¢ Touku 3penuss MKT. CBsi3b TEIJIOEMKOCTH C YUCJIOM CTEIEHEHN
CcBOOOIBI MOJIEKYJI Ta3a.

108. Makpo- u  mukpococtostHus.  CTaTUCTHUECKUA BeC UM BEPOSTHOCTD
MakpococTossHus. PazoBoe NPOCTPAHCTBO.

109. Pacnpenenenne MakcBemia Moiekyn uaeainbHoro rasza. Hambonee BeposiTHas,

CpelHsii W CpPEJHEKBAJApaTUYHAs CKOPOCTH. OKCIEPUMEHTaIbHOE O0O0OCHOBaHUE
pacnpeznenenus Makcseia.

110. Pacnpenenenue bonbiimana u 6apomerpudeckas hopmysa.

111. Yucno CTONIKHOBEHUN U JUIMHA CBOOOJHOTrO mpobera MOJeKys MIealbHOTO Tasa.
OMmnupuueckue ypaBHeHus nepeHoca: ®Puka, DPypre u Hprorona. Penmakcamus
COCTOSTHUIO paBHOBecus. CpeiHee YHCIO CTOJIKHOBEHUM

3apaum k pasaeny 4

112. Omgun rpamm renus Obul Harper Ha 100°C mpu MOCTOSHHOM JIaBJICHHH.
Onpenenutb KOJMYECTBO TEIUIOTHI, TIEpPEaHHOE ra3zy, padoTy pacuiupeHuss u
IpupalieHne BHYTPEHHEH SHePTruu rasa.

113. VYriekucnslii ra3 paciMpsaeTcs Mpyu MOCTOSHHOM AaBieHuu. Onpenenuts padboTy
pacIIMpeHus, ecau razy nepenaso 4,2-10° /e Tennotsr.

114. I"a3, 3anuMaBmmii 066eM 11 22 mox nasnerueM 10° I1a 6bIn H3006apUUeCcKH HATPET
ot 20°C 10 100°C. Onpenenuts paboTy pacIIHpeHus.

115. B 6amione emkocthio 24 1 HaxoauTcs Bogopon mpu temreparype 15°C. Tlocne
TOTO KaK 4acTh BOJOPOJA U3PAcX0I0BalH, JABIEHUE B 6aIoHe MOHU3MI0Ch Ha 4-10°]7a.
Kakoe konmnuecTBO Boopo/ia ObUI0 H3pacxo10BaHO?

116. Haiitu u3MeHeHue SHTponuu Mpu H300apUUECKOM paclIMpeHuu 4 2 a3oTa OT
o0béMa 5 71 10 06BéMa 9 .

117. Onpenenuth TeMmMmeparypy rasa, €clid CpeIHss KHUHETHYecKash DSHEeprus
TOCTYTIATENBHOTO ABHKEHHs ero Monexymn 1,6-107° [xc.

118. Kakas nons Monekyn kuciopoja 00a1aeT CKOPOCTAMH, JIEKAUUMU B UHTEpPBAJIE
o1 910 10 911 m/cex, ecnu Temneparypa raza 400°K?

119. B kaOune Beprosera 6apomerp mokaseiBaeT 675 mm pm.cm. Ha xakoil BbicOTe

JETUT BEPTOJIET, €CM Ha B3JIETHOW IJomaake 6apoMeTp mokasbiBan 750 mm pm. cm.?
TemnepaTypy Bo3/lyXa cCUMTaTh HEeM3MeHHOU U paBHOl 17°C.
Pa3zpnen 5. KBanToBas pusuka

120. TemoBoe n3ilydyeHue U JIOMUHECHEHIUSA. CIIEKTPAIbHBIE XapaKTEPUCTUKU
TerI0BOTO M3NydeHus. 3akonbl Kupxroda, Credana-bonbpiimana 1 3aKOH CMEIIEHUS
Buna. AGconroTHO YepHOoe TeJo.

121. ®dopwmyna Penes-J/>xunca n «ynpTpaduoneroBas katactpoday. ['mmoresa
kBaHTOB. @opmyna [Inanka. KBantoBoe 00bsiCHEHNE 3aKOHOB TEIUIOBOTO U3TY4YEHUS.
KopmyckynspHO-BOTHOBOH ayalli3M CBETA.

122. dotoadp ekt u 3¢ pext Komnrona. YpasHenue DitHiTeitHa a1 porospgexra.

123. Omneit bote. TopMo3Hoe uznyuenue. ['unoresa ne bpoitns. Onbitel J3BHCccoHa 1
Jbxepmepa. dudpaxus mukpoyactul. [Ipunuun Heonpenenennoctu [ eitzenbepra.
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124. BonnoBast pyHKIHS, €e CTaTUCTUYECKUIA CMBICI U YCIIOBHSI, KOTOPBIM OHa
JIOJDKHA YIOBIIETBOPATE.

125. CrauunonapHoe 1 HectaionapHoe ypasuenue Lllpenunrepa.

126. KBanTOBas yacTuiia B OIHOMEPHOU NOTEHIMAIBLHOU AMe. OHOMEPHBIN
MOTEHIIMATBHBIN TIOPOT U Oapbep.

127. CocTosiHrEe MUKPOUYACTHIIBI B KBAHTOBOM MexaHHKe. [[oHsATHE O BBIPOXKIEHUU
JYHEPreTUYECKUX YPOBHEH.

128. [IpencraBienue Gpu3nUecKux BeIUUUH oreparopamu. OnepaTopbl KOOPAUHAT,
HMITYJIbCa, MOMEHTA UMITYJIbCa, TOTCHIIMAIIBHOW U KUHETHYECKOW SHEPTHUH.

129. CrauuonapHoe ypauenue lllpenunrepa ans atoma Bogopoaa. BoaHosbie
¢yHKUIMM ¥ KBaHTOBBIE uncia. [IpaBuia oTO0pa At KBaHTOBBIX MEPEXO/I0B.

130. CoOCTBEHHBI MEXaHUYECKUY U MarHUTHBI MOMEHTHI 2JICKTpoHa B aToMe. OTbIT
IlIrepHa u I'epnaxa.

131. CnuH-opOuTanbHoe B3auMoieiicTBie. TOHKasI CTPYKTypa aTOMHBIX CIIEKTPOB.

132. CrtpoeHre aTOMOB U IIEPUOINYECKAs] CUCTEMA XUMHUECKUX dieMeHToB J[.1
Menneneena. [Topsiiok 3amonHeHHst 3JEKTPOHHBIX 000JI0UEK.

133. BexTopHas MoJes1b MHOTO3JIEKTPOHHOTO aTOMa. THIIBI CBSI3EH.

XapaKkTepuCTUYECKUE CIIEKTPBI aTOMOB.
3agaum k pasageay 5

134. Haiitu yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METalIa 3JIEKTPOHbI, KOTOPbIE
HOJTHOCTBIO 3a/1€P’KUBAIOTCS Pa3HOCTBIO MOTEHIUANOB U =3 B, eciu poTodaphdext
HAYMHACTCs TP JUTMHE BOJIHBI cBeTa A = 0,5 MKM.

135. B pesynbrare a¢pdexra Komnrona ¢hoton ¢ sneprueit € = 1,02 M>B paccesiics Ha
CBOOOJTHOM 3JIEKTpOHE Ha yrou € = /50°. OnpenenuTs SHEPTUIO & paccestHHOro GoToHa
U KUHETUYECKYIO 3HEPruto 7 3JeKTpoHa OTJaun

136. [TpoToH 06sagaeT KHHETUIECKOH SHepruel 7, paBHOW YHEPTUU TTOKOSI Eo.
Onpenenutsb, BO CKOJIBKO pa3 U3MEHHUTCS JAJIMHA BOJIHBI A 1e bpoiins nporoHa, eciau ero
KMHETHYECKas SHEPTHsl YBEIIMYUTCS B n = 3 pasa.

137. Yacruia B NOTCHIMAILHOM SIIUKE IUPUHOM | HAXOIUTCS B HU3LIEM
BO30YXJIEHHOM cOCTOSTHUH. ONpeeTUTh BEPOSATHOCTh HAXOXKJICHHS YaCTUIIBHI B
unrepsaie ot 0 1o 1/2.

138. YacTriia B MOTEHIMAIBLHOM SIIIMKE MUPUHOHN | HaXOIUTCS BO BTOPOM
BO30YXJIEHHOM COCTOSTHMH. OnpeaeTuTh BEPOATHOCTh HAXOXKJICHHS YacTUIIBI B
uHTepBaie ot I/3, paBHOYIaIECHHOM OT CTEHOK.

139. JUTMHBI BOJTH KOMITOHEHT JKEJITOro Ay0JieTa pe30HaHCHOM JIMHUM HaTpus,
o0ycnoBiieHHOTO TiepexoioM 3P-3S, pasubl 589,00 u 589,56 am. Halitn Benmmuuny
pacueruienus 3P-tepma B 3B.

140. Brimucars ciekTpaibHbie 0003HAUYEHHSI TEPMOB aTOMa BOJOPO/1a, HJIEKTPOH
KOTOPOTO HaXOJUTCS B COCTOSIHUY C TJIABHBIM KBaHTOBBIM YHCIIOM N=3.

141. CKOJIBKO U KaKue 3HaYeHHs KBAaHTOBOI'O YMCIIa J MOXKET UMETh aTOM B COCTOSIHUU
C KBaHTOBBIMU YHCIIaMu S 1 L, paBHBIMH COOTBETCTBEHHO 2 11 3 ?

142. OnpenenuTs OTHOILIEHHUE JJIMHBI BOJHBI A1 1€ Bpoiig mpoToHa K JUIMHE BOJIHBI
A2 ne Bpoiins a-uacmuysl, TPOMISAIINX OJTMHAKOBYIO YCKOPSIONIYIO Pa3HOCTb
nmoredmuasios U =7 [B.

143. OnpenenuTs OTHOILIEHHUE JJIMHBI BOHBI A1 1€ Bpoiig mpoToHa K JUIHHE BOJIHBI
A2 ne Bpoiins a-uacmuysl, TPOMISAIINX OTMHAKOBYIO YCKOPSIOIIYIO Pa3HOCTb
nmoredmuasios U =7 ['B.

144. CpenHee BpeMs KM3HH aTOMa B BO30YkKIeHHOM cocTosHun At ~1078 ¢. TIpu
nepexojie aToMa B HOpMaJIbHOE COCTOSTHHE UCITyCKaeTcst (POTOH, CPEIHSISI [UTMHA BOJTHBI
(1) xoroporo paBHa 400 Hm. OTICHUTH €CTECTBEHHYIO MIMPUHY AA H3ITydyaeMoi
CHEKTPAIbHOM JIMHUH, €CIIU HE TIPOUCXOUT €€ YITUPEHUS 3a CUET JPYTUX MPOIECCOB.
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145. MOHO3HEPreTUYECKUHN ITy4OK dJIEKTPOHOB, MPOLIEAIINX YCKOPSIOILYIO Pa3HOCTh
noteHmanoB U = 20 kB, BEICBEUUBAET B LICHTPE YKPaHa MIEKTPOHHOIYUEBOH TPYOKH,
amiHa KoTopoit | = 0,5 m, matHo pagumycom I = 1073 cu. ITonw3ysach COOTHONIEHHEM
HEONPEIEIEHHOCTEH, ONPEAEIIUTh, BO CKOJIBKO Pa3 HEONPEAEIECHHOCTh AX KOOpAUHATHI
2JIGKTPOHA HA DKPaHE B HAMIPABIICHUH, TIEPIICHANKYISIPHOM OCH TPYOKH, MCHbIIIS
paauyca I msTHa.

146. Haiitu nocrostunyro [Tnanka h, eciu U3BeCTHO, YTO 3JICKTPOHBI, BHIPHIBACMBIC U3
MeTaJljia CBETOM C JITMHOW BOJIHBI A1 = 3,6 MKM, IOJIHOCTBIO 33JI€PKUBAIOTCS PA3HOCTHIO
MOTEHIIMANIOB U1 =6,6 B, a BhIpbIBAEMbIE CBETOM C JUIMHOW BOJHBI A2 = 0,65 mkm —
Pa3HOCTHIO MOTEHIHANIOB U2 =16,5 B.

147. Haiiti yacToTy Vv cBETa, BBIPBIBAIOIIETO U3 METAJLIA dJIEKTPOHBL, KOTOPbIE
MOJIHOCTBIO 33/IEPKUBAIOTCS Pa3HOCTHIO MOTeHLUANOB U =3 B, eciiu poToapdexr
HAUYMHAETCS IIPU JUIMHE BOJIHBI cBeTa A = 0,5 MKM.

Paznen 6. OcHoBBI GU3MKH AAPA U 3JT€eMEHTAPHBIX YaCTHIL

148. CrpoeHrie aTOMHOTO siipa. SlepHble CHIIbl. DHEPTHs CB3H A1pa. JleekT Macchl.
149. PagnoakTHBHOCTS.

150. Snepuble peakuuu. Peakiuu AeIeHus 1 CHHTE3a.

151. DneMeHTapHbIe yacTullbl. Knaccudukanus snemenTapHbix dactuil. [IpeBpamenue

4aCTuil. 3aK0oHEBI COXpaHCHHUA B MUPC DJICMCHTAPHLIX YaCTHUII.

3agaum k pasageay 6

152. HazoBute cumBonuueckre 0003HaueHUS SAep U30TOMOB BOJIOPO/Ia U HA30BUTE
uX.

153. Hcnone3yst cootHomenune Z=A/2, KOTOpoe CIpaBeUIUBO AJII MHOTUX JIETKUX
SJIep, OMPEACIUTL CPETHIO 00BEMHYIO INIOTHOCTH 3apsijia spa.

154. Snpo 6epunans 4'Be 3axBaTuio 3nektpoH u3 K-o6omouxn artoma. Kakoe sapo
obpasoBaiiock B pe3ynbTaTe K-3axBara.?

155. JIBa anpa remus 2*He camimch B 0HO SAPO, U IIPH 3TOM ObLI BEIOPOIIEH TIPOTOH.
YKaKUTE PO KAKOTO JIEMEHTa 00pa30BaJIOCh B Pe3yiIbTaTe TAaKOTO MPEBPAIICHUS.

156. [Tpu n3yyenun konedanuit GpU3NUECKOTO MasiTHUKA ObUIN U3MEPEHBI IEPUOJL

KOJICOAHUH, a TAK)KE YIIIOBOE OTKJIOHEHHUE OT MOJIOKESHHS PABHOBECHS B MOMEHTHI
Bpemenu 0, T, 2T,... 3anummute Gopmyiny, ONKUCHIBAIOLIYIO0 YKa3aHHYIO 3aBUCUMOCTb.
OO0BscHUTE, KaKUM 00pa3oM rpauuecku onpenenuTh Ko3QOUIUEHT 3aTyXaHus TaKuX
Kosie0aHui

157. [TpuBeaute cxemy uHTeppepomerpa MaiikenbcoHa. 3anuiinTe ycioBue
UHTEPPEPEHIIMOHHBIX MAaKCUMYMOB. ONHMIIUTE NPUHIUI paboThl Dyphe-CEeKTPOMETpa.

158. Uccnenyercs 3aBUCUMOCTb MOIITHOCTH TETIJIOBOTO U3JTyUYE€HUSI OT aOCOIIOTHOU
TeMIIepaTypbl. 3anummTe GOpPMYITy, OTTMCHIBAIOIIYIO YKa3aHHYIO 3aBUCUMOCTb.
OOBbsicHUTE, KaKhe BEIHMYUHBI CIEAYET OTIOKHUTH HAa OCSIX, YTOOBI OTIPE/IEITUTh
MOKa3aTeNlb CTETIEHH a0COJIIOTHOM Temmepatypsl B 3akoHe Ctedana-bonbimana.

159. Hccnenyercs 3aBUCUMOCTh BpEMEHHU MaJICHUS Tella B MOJIE TSHKECTH OT BBICOTHI, €
KOTOpO# oHO nasaeT. Kakue BeIMYMHBI cIelyeT OTJIOKUTh Ha OCSIX KOOPJIUHAT, YTOOBI
OTIpeNIeNIUTh YCKOpeHHe cBoOoIHOTro naaeHus? M3o0pazure Ha rpaduke 3aBUCMOCTH,
KOTOpbIe Bl 0kH1aeTe MOTYyYHUTh B Cllydae, KOrja MOXKHO MpeHeOpeyb cuioi
COIIPOTHBIICHUS H B TOM CJIy4ae, KOT/Ia CHITy COTIPOTUBIICHUS HEOOXOIMMO YIUTHIBATD,
HO MOYKHO CUMTATh €€ MOCTOSTHHOM.

160. [Tpu uccnenoanuu Gorodddexra ObIIIO0 U3MEPEHO 3aICPKUBAIOIIEE HAMIPSHKEHUE
B 3aBUCHUMOCTH OT YacTOTHI MMAafoIIEero cBeTa. 3anumuTe (GOpMyITy, OITUCHIBAIOIIYIO
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yKa3aHHYIO 3aBUCUMOCTb. OOBsACHHUTE, KAKUE BETUUUHBI CIIEAYET OTJIOKUTh Ha OCSX,
4TOOBI ONPEAETUTD M0 TUM JAaHHBIM NOCTOAHHYIO [11aHka u paboTy BeIXO/A.

161. Onpeznenute OTHOIICHHE YHCIa AaTOMOB ra3000pa3HOro HaTpuUs B coCTOsTHUH 3P K
YHCITy aTOMOB B OCHOBHOM coctosinnu 3S npu remneparype T=2400 K. M3BecTHO, uTO
nepexoay 3P =3S cooTBeTCTBYeT CrieKTpaibHas IUHUS C JJTUHON BOJTHBI 589 HM.
OOBbscHUTE, TOYEMY B JAHHOM CJIy4ae MOXHO BOCIIOJIb30BaThCs KJIACCUYECKOM
CTaTUCTUKOM.

162. [Torenunan nosis, co3gaBaeMoOro HEKOTOPOM cucTEMOM 3aps0B, UMeeT BUA: [ Q=
-axy, a>0. Haliqute Moaynb HanpsKeHHOCTH nojst. Hapucyiite SKBUIOTEHLMANIbHbBIE
IIOBEPXHOCTHU. YKaXXUTE, KAKOBO B3aMHOE PACIIOJI0KEHUE SKBUIIOTEHLIUATbHBIX
MTOBEPXHOCTEN U CUJIOBBIX JINHUM.

163. OO6pa3serlr U3 BemecTBa, COACPIKAIIETO SKBUBAJICHTHBIE sIAPa(IIPOTOHBI),
HaxXO0JIUTCA B MAarHUTHOM ToJie ¢ uHaykiuend B=1Tin. Kakyto 10M0THUTENBHYIO SHEPTUIO
puoOpeTaroT sA/ipa B MarHuTHOM 1ose? Snepusiii hakTop Jlanae mis nmporoHa g=5,58,
sanepHsIi MargetoH [Ipn =5,05 102" A'M%. Onpezenure 4acToTy, IpH KOTOPOii OyaeT
MPOUCXOIUTD SJIEPHBIA MATHUTHBINM PE30HAHC.

164. Bcnencreue n3mMeHeHus TeMrepaTypbl a0COIIOTHO YEPHOTO TeJla MAaKCHMYM
CIIEKTPaJIbHOM MJIOTHOCTH SHEpreTuYecKkoi cBeTumoct cmectuiica ¢ 400 am Ha 800 HM.
Bo ckounbko pa3 uzmenunace remneparypa? Hapucyiite rpaguk 3aBUCHMOCTH
CHEKTPAJIbHOM MIOTHOCTH SHEPTETUYECKON CBETUMOCTH OT JJIMHBI BOJHBI MPU
ONPEAECIICHHON TeMIIEPATYpE.

165. Br1 umeete nomsipuzarop. O0bICHUTE, KAKUM 00pa3oM ONPEICTUTh CTETICHD

NOJIIPU3ALMU YaCTUYHO-TIOJSIPU30BAaHHOIO cBeTa? B kakoM ciiyuae cTeneHb
noJisipu3anuu pasia 07, 1?7

166. [lycTh B O1HOM TIOJIOBUHE TEIIJIOM30JIMPOBAHHOTO COCY/IA, Pa3ACIEHHOTO
MEPEropoIKON, HAXOIUTCS UACATBHBIN T'a3, B IPYyroi MoJIoBUHE — BakyyM. [locie
yJlaJIeHus IeperopoIKi HauMHAETCs MPOLIECC pacIiupeHus ra3a. B KoHIle KOHIIOB, OH
npekpaiaercs. Y CTaHOBUTE, U3MEHUTCS JIM a0COJIIOTHAS TeMIepaTypa U SHTPOIHS MPH
TakoM Iporuecce. Eciy u3aMeHuTcs, To yBeIMUUTCS WM YMEHBIIUTCS?

167. Hapucyiite rpaduk craructiuku @epmu npu HU3KUX Temneparypax. OObsicHUTE,
MIOYeMy B METaJljlaX AJIEKTPOHHBIN I'a3 IPU KOMHATHBIX TEMIIEpATypax BCera sBIISIETCS
BBIPOKICHHBIM, & BO MHOTHX ITOJIYIIPOBOIHUKAX HEBBIPOKICHHBIM.

168. N3BecTHO, 4TO OpOUTAIBHBIII MOMEHT UMITYJIbCA U MAarHUTHBIN OpOUTATbHBIN
MOMEHT 3JIEKTPOHA aHTUKOJIMHEApHbl. OTHOLIEHUE UX MOJYJIe paBHO THPOMarHUTHOMY
oTHOIEeHHI0. OOBACHUTE, TOYEMY MOJHBIH MOMEHT UMIYJIbCa M COOTBETCTBYIOIINN
MarHUTHBI MOMEHT 3JIeKTPOHA, BOOOIIEe rOBOPsl, HAIpPaBJIEHbI HE BAOJIb OJHOM MPSIMOIi.
3anumure Gopmyily, onpeaessonee OTHOIIEHHEe UX Moayiel. OTBeT
OPOMLTIOCTPUPYHTE PUCYHKOM.

169. a) OnummTe OCHOBHYIO UJIet0 omnbIiTa J[aBrccona u Jlxepmepa.

170. 0) Y3Kuil My4OK MOHOHEPTeTUYECKHX SJIEKTPOHOB MaJaeT MOJl YIIIOM
ckonbxenns 30 © Ha ecTecTBEHHYIO IpaHbh MOHOKPHCTANIA aMIOMHHHUS. PaccTosHue
MEXy COCEAHUMH KPUCTAININYECKUMHU INIOCKOCTSMH, NapajuieIbHBIMU 3TOM TpaHU
monokpuctaia, d=0,20 uM. [Ipu HEKOTOPOM YCKOPSIOIIEM HANPSHKCHUH HAOJII01an
MaKCHMYM 3€pKaJIbHOTO OTPa)KEHUsI YETBEPTOTro Nnopsiika. OLEHUTE HUMITYJIbC, KOTOPBIM
00J1aaH SJIEKTPOHBI.

171. a) UtoObI onpenenuTh K0O3QGUIMEHT TpeHHs K MeXIy epeBIHHBIMU

IMOBEPXHOCTAMU, 6p}ICOK ITOJIOKHUIIM HAa JOCKY U CTAJIM NIOJHUMATh OJWH KOHCIl TOCKH OO0
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TeX Top, TI0Ka GPYCOK He Hayasl Mo Heil CKOJIb3UTh. DTO IPOH3O0IILIO PHU YIile HAKIOHA
nocku 45°% Onpenenute K0dGGUIMEHT TpeHUS.

172. 0) [lepeuncnute 3aKOHBI, KOTOPBIE OMUCHIBAIOT JIBIKCHHE OpycKa M0 HaKJIOHHON
IJIOCKOCTH?

173. a) ChopmynupyiiTe TeOpeMy 0 paBHOPACIIPEICTICHHH YHEPTUH TI0 CTETICHSIM
CBOOO/IBI.

174. 6) OnpenenuTe KUHETUYECKYIO SHEPTHIO, TPUXOIAIIYIOCS B CPETHEM HA OJHY
CTerneHb CBOOOIBI MOJIEKYJIBI a30Ta, mpu Temneparype 500 K, a Takxe cpenHioo

KMHETHUYECKYIO SHEPTUIO [TOCTYINATEIHOTO JBM)KEHUS, BPAILlaTEIbHOIO ABMKEHUS U
CpeZiHee 3HAUCHUE MTOJIHOW YHEPIUU MOJIEKYIIbI.

175. a)3anumure pacnpeneneHue boiabimana.

176. 0) Omnpenenure BHICOTY, HA KOTOPOM KOHLIEHTpAlKs a30Ta YMEHBIIAETCS B € pas.
Cuurath, yto Temmneparypa T=280 K u He 3aBUCHUT OT BBICOTHI.

177. a) [Ipu ocBenennu qudpakIIMOHHON PEIIETKH OEIIBIM CBETOM CIIEKTPBI BTOPOTO H
TPETHETO MOPSIIKOB OTYACTH MEPEKPBIBAIOT ApYT Ipyra. OnpenenanTe JIUHY BOJIHBI B
CIIEKTpE BTOPOTo MOpsAIKa, HA KOTOPYIO HakiaasiBaeTcs ¢uoneronas rpanuna (400 Hm)
CIEKTpa TPETHETO MOPSIIKA.

178. 0) OnumuTe NpUHIKI PabOThl yCTPOUCTB, UCHIOIB3YEMBIX ISl PA3NIOKEHUS

CBETA B CIIEKTP. YKaXUTE BEITUYHHBI, KOTOPBIE XapaKTePU3YIOT padOTy TaKUX
puOOpPOB.

179.
180. a)Hapucyiite cxembl NOJKIIOYEHHUS] MUJUTMAMIIEPMETPA IIPU UCIIO0JIb30BAHUU €T0 B
KaueCTBE aMIIEpMETpa U B Ka4eCTBE BOJIbTMETpA.

181. b) IMonyunte hopmyiy 1ist pacyeTa COPOTHUBIICHHUS IIYHTA IS YBEINICHUS
npejiena u3MEepPEeHus CUITbl TOKa B K pas.

182. Ha pucynke npuBeneH npumep o0pabOTKH SKCIIEPUMEHTATbHBIX TaHHBIX.

CrenaiiTe BBIBOJI OTHOCUTENBEHO CBSI3U MEX]y CIy4ailHIMU BEeIHUMHAMU X U y?
OrueHuTte nmapameTpsl 3TOM CBSA3H.

BbI pacnionaraere MuiinaMnepMeTpoM U HabopoM pe3rCTOPOB.
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Ha pucynke npuBeneH npumep o0pabOTKH dKCIIEpUMEHTAIBHBIX JaHHBIX. [IpoBepsieTcs
aJICKBaTHOCTD JIMHEHHON MojienH : y=axX+b. OeHnuTe BeIMYMHY & U €€ CIy4ailHyIo

MOrpCIIHOCTb.
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HpI/I caa4ye€ OJK3aMCEHa, CTYIACHT II0Jy4Ya€T TpH BOIIpoCa M 3agady H3 IICPCUHA,
IMPUBCACHHOI'O BBILIC.

BpeMH MOATOTOBKHU CTYACHTA K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 muH.

5. MeTtoanyeckue MarepHajbl JJIsl ONpe/esIeHUs] NMPOLe1ypP OLEeHHWBAHWS 3HAHMIA,
YMEHH ¥ HABBIKOB, XapaKTePHU3YIOIIMX 3Tanbl (OpMUPOBAHUA KOMIIETEeHMI.

HpOMC)KYTO‘-IHaﬂ arrecrtangud 10 JUCHUIUIMHE MTPOBOAUTCA B COOTBETCTBUU C

tpeboBanusimu CTII CTO CII6I' TU(TY) 016-2015. KC YKB/ [Topsiok mpoBeneHus 3a4€TOB U
HK3aMEHOB.
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