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1 Heau n 3a1a4u 0CBOEHMS IV CHUILTTHHBI

Henaun ocBoeHHs] AUCHUIUIMHBI (MOIYJs): SIBISIETCS co3JaHHME (PYyHIaMEHTaIbHOM Oa3bl
3HaHUH, HAa OCHOBE KOTOPOW B JaJbHEWIIEM MOXHO pa3BUBaTh Ooyiee yriyOJIeHHOE U
JNETAIM3UPOBAaHHOE H3Y4YeHHE (PU3MYECKHMX 3aKOHOB M SIBICHUH B paMKax KypcoB IIO
TEOPETUYECKOM MEXAaHUKE, COMNPOTHUBJIEHUE MATEPUATOB, THAPABIUKA, DJJIEKTPOTEXHUKA U
3JIEKTPOHUKA, TEOPUsI MEXAHW3MOB U MAIllMH, HTHCTPYMEHTBI U3 CBEPXTBEPAbIX MaTEPUATIOB.

3agauu: chopMUPOBATh y CTYICHTOB €IUHYIO, CTPOWHYIO, JIOTHYECKU HEMPOTUBOPEUHBYIO
buznyecKyro KapTHHY OKPYKAIOLIEro HaC MUpPA MPUPOIbI, CO3JaHUE KOTOPOU MPOUCXOIUT MyTEM
00001IeHUsT IKCIIEPUMEHTATBHBIX JAHHBIX M Ha UX OCHOBE MPOM3BOAMTCS IMOCTPOSHUE MOJIEICH
HAOJI0/TaEMBIX SBJIEHUH, CO CTPOTUM OOOCHOBAaHUEM MPHUOIMKEHUH U PaMOK, B KOTOPBIX AITH
MOJENHN AEHUCTBYIOT.

2 Mecto aucuuniaunsl B ctpykrype OOII BIIO

JlanHas ydeOHasi TUCHMILIIMHA OTHOCUTCS K 00s3aTenbHON vacTH bioka 1 «/lucuuruinael
(MOayM)» OCHOBHOM 0Opa30BaTeIbHOM IpOrpaMMbl IO HampasiieHUI0 mnoarotoBku 15.03.02
TexHonornueckue MaluHel 1 000pyA0BaHUE.

[Ipu m3ydenun Kxypca oOmed (QHU3MKH, CTYAEHT IODKEH CBOOOIHO BJIAJIETh B IEPBYIO
ouepelb MaTeMaTHYeCKHM alnapaToM. YMeThb pelarh KBaJpaTHble, HWHTErPalbHbIE U
muddepeHraIbHbpe yPaBHEHUS, HEPABEHCTBA, T€OMETPUYECKHE 33/1a4H, TPUTOHOMETPHUYECKUE
BBIP)KEHUS.

B xypce oOmieli (u3UKH BBOISATCS OCHOBHBIC HOHSATHS W 3aKOHBI, KOTOPHIE SIBISIFOTCS
(GyHIaMEHTOM IpPU OCBOCHHWM MHOTHX JUCLHMIUIMH, KaK €CTECTBEHHOHAayYyHOI'O LUKJA, TaK U
npodeccuonanpHoro mHKIAa. OcBoeHHE (QU3UKH HEOOXOAMMO Kak IPEIIICCTBYIOMICE IS
CJICAYIONIMX JUCHUIUIMH: TEOpeTHYeCKass MEXaHHKa, CONMPOTUBJICHWE MaTepHajoB, T'MIpPaBIIMKa,
MaTepHaJOBECHNE, TEOPUsT MEXaHIM3MOB U MAIIHH, dJIEKTPOTEXHHUKA U DIIEKTPOHHKA.

3 TpeGoBaHus K pe3yJbTaTaM OCBOCHHS CO/IEP KAHUS N CUMIIJIMHBI

[Tponiecc M3ydeHUs NUCLUILIMHBI HANpaBieH Ha (OPMHPOBAHUE IJIEMEHTOB CIEIYIOIIUX
KOMITETCHIINM U WHIUKATOPOB UX noctuxeHus B coorBerctBuu ¢ ®I'OC BO u OIIOIT BO mo
JTAHHOMY HarpaBJIEHUIO TOJTOTOBKU:
B pe3ynbrare 0CBOGHUS AUCHUILTUHBI O0YyUYarOIIUNACS TOJIKEH:
OIIK-1 CrocobeH NpUMEHATh €CTECTBEHHOHAYUYHbIE U OOLIEMH)KEHEPHbIE 3HAHUS, METO/IbI
MaTeMaTH4eCKOro aHaju3a U MOAEIUPOBaHus B MPO(eCcCHOHAIBHOM 1eATENbHOCTH;
OIIK-1.1 CnocobeH BBIAETATH OCHOBHBIE 00JIACTH €CTECTBEHHOHAYYHBIX U OOIIEMHKEHEPHBIX
3HAaHUH, METOI0B MaTEeMaTHYECKOT0 aHAIM3a U MOJIETIMPOBAHUS JIUIs peIlIeHHs 3a/1a4 B
poQeCCHOHATBHON NeITeTbHOCTH;
OIIK-1.2 CriocobeH pemnrars 3a/1a4u B 00JIACTH MMHIIEBHIX TPOU3BOJICTB U MHUIIIEBOTO
MAaIIMHOCTPOEHHS C UCTIOJIb30BAaHHEM METOI0JIOTHH €CTECTBEHHOHAYYHbBIX U MHKEHEPHBIX HayK,
METOJIOB (PU3MUECKOr0 U MaTeMaTu4eCcKOro MOAEIUPOBAHUS.

B pe3ynbraTe 0CBOGHUS TUCIUITIIMHBI 00YJaOLIHics JOIKEH:

3HaTh: OCHOBHBIE (PU3MUECKHE SABJICHUS U 3aKOHBI; OCHOBHBIE TEOPETUUYECKUE
NpeCTaBICHUS U MOJETH (PU3MKH; OCHOBHBIE (PU3NUECKHE BEIMUUHBI U KOHCTAHTHI, UX
orpezieNieHue U eTUHUIbI U3MEPEHHUSI.

YMers: pemats GU3NUECKUE 33/1a49H; UCIIOIB30BATh MPU PEIICHUH 3a/1a4 OCHOBHBIE
3aKOHBI, TEOPETUYECKHE MTPEICTABICHUS U MOJAETU (PUUKH.

Buiasers: HaBbIKaMu MPOBENCHUS (PU3UYECKOTO SKCIIEPUMEHTA; HaBbIKaMH 00paboTKH
9KCHEPUMEHTAIBHBIX JAHHBIX.



4 Copepkanue U CTPYKTYpPa AUCHHUIIMHBI (MOLYJI51)

4.1 Conepxxanue pa3aesioB IHCIUATINHbBI

No HanMeHOBALIe Coneprxanue pasjena dopmupyemas ®dopma
KOMITCTEHITHS TEKYIIETO
paszaena pazznena
KOHTPOJIA
1 Mexanuka DJeMEHTEI KUHEMaTHKH JIP, K, T, PK
IIOCTYIATEIbHOTO u OIIK-1
BpAILlaTEeJIbHOTO ABUKECHUS,
JnHamuka TOYKU u
MOCTYyNaTeIbHOTO JIBHKCHUS
TBEPJIOTO Tena. 3aKoHBI
COXpaHEeHUsI.
JnHamuka BpAaIaTEIbHOTO
JIBUKEHUSI TBEPAOTO Teja
Heunepuuansubie CHCTEMBI
oTcuera
MexaHuKa JXKHUJIKOCTEH
MexaHu4eckue  KojacOaHus |
BOJIHBI
DJIEeMEHTHl CHEUAIbHOM TEOopUU
OTHOCHUTEIIBHOCTH.
2 MonekynsapHas | MonekynsipHO-KMHETHYECKas OIIK-1 JIP, K, T, PK
¢dusnka u TEOPHs UICATbHBIX TA30B.
TepMoarHamMuKa | OCHOBBI TEPMOJAMHAMUKH
PeanpHble Ta3el, KUJIKOCTH U
TBEp/IbIe Tea.
3 DNEeKTPUYECTBO | DIIEKTPOCTATHUKA OIIK-1 JIP, K, T, PK
U MarHeTU3M. ITOCTOSHHBIN 2JIEKTPUYECKUM TOK.
Toxk B cpenax.
MaruuTtHoe mojie B BaKyyMe€ U B
BEIIIECTBE.
OcHoBBI Teopun MakcBemna A
ANIEKTPOMATrHUTHOTO TTOJIS.
DJEeKTPOMarHUTHHIE KOJeOaHUs U
BOJIHBI. [IepemeHHBII
AIEKTPUUYECKUIN TOK.
4 OnTHka. I'eomeTpuyeckas OIITHKA, OIIK-1 JIP, K, T, PK
doromerpus
BoaHoBas ontuka.
KBanToBas onruka.
5 OIeMEHTHI du3uka aTroma. KBanToBas OIIK-1 JIP, K, T, PK
aTOMHOMU U ¢buzuka.
SIIEPHOMN OneMeHThl AJepHOM (QU3UKU U
bu3uKn (U3HUKY DJIEMEHTAPHBIX YaCTHII.

B rpade 4 mnpuBomsrcs mnnaHupyemble (GOpPMbI TEKYLIETO KOHTPOJIS:

3aIuTa

nabopatopHoii padotsl (JIP), Bemonnenue kypcooro npoekta (KII), kypcoBoit padotst (KP),
pacuetHo-Tpaduueckoro 3amanus (PI'3), nomamuero 3amanus (/13) nmanucanue pedeparta (P),

acce (D), komnokBuyM (K), pydexusiii koutpons (PK), rectupoBanue (T) u T.x.




4.2 CTpyKTypa M CHMIIIMHBI

OO0mast TPyA0€MKOCTh TMCHUILIHHBI COCTABJIsIET 8 3a4éTHBIX equHuUIl, 288 yacos

Bun pabotsl Icemectp 2 ceMecTp BCETO
OO0masi Tpy10€MKOCTH (B Yacax) 180 108 288
KonrakTHasi padora (B yacax): 85 45 130
Jlexyuu (J1) 34 30 64
Ipaxmuueckue sanamus (113) 17 15 32
Jlabopamopuwvie pabomut (J13) 34 34
CamocTosiTeibHast padoTa (B 4acax) 86 36 122
Bujx uTOroBOro KOHTpOJIs ? 27 36
3auér JK3aMeH

Paznensl nucuurvHel, n3ydaemsie B _1_ cemecTpe

Ne
pasjiena HanmenoBanue pasnenon
1 Mexanuka
) MonekynsapHas (cTaTucTudeckas) pu3uka u
TEPMOJIMHAMMKA

Paznensl JAUCHUIIIIMHBI, U3y49aCMBIC BO 2 CEMCCTPEC

Ne
pas- HanmenoBanue pa3nenos
Jlema

3 | DAEKTpUYECTBO U MATHETU3M

4 | OoTuka.

5 | DneMeHTHI aTOMHOM U SAEpHON PU3UKU




4.3 JIabopaTopHble padoThI

No No
JIP | paznmena HaumeHnoBanue 1a00paTopHBIX padboOT
1 2 3
{ { N3yuenune 3aKk0OHOB paBHOYCKOPEHHOTO JIBHXKEHHSI M BTOPOTO
3akoHa HeroTOHa Ha MamMHe ATByja.
) 1 Omnpenenenne CKOPOCTH IBHKEHUS Ty METOAOM
OQJJTUCTUYECKOTO MAsITHUKA.
3 1 W3y4yeHne 0CHOBHOTO 3aKOHA IMHAMUKH BpaIIaTeIbHOTO
JIBVKCHUSL.
4 1 Ornpenenienre MOYJIsl FOHTA 10 U3TUOY CTEPIKHS.
5 1 OrnpezenieHrie MOMEHTA UHEPIIMKA MaxOBOTO KOJIECa U CHUJIIbI
TPEHHUsI B OTIOpe
6 1 Onpenenenre MOMEHTa HHEPIIMU Tela METOJIOM KPYTHIIbHBIX
KoJIeOaHuH.
7 1 Omnpenenenne ko3 HULIHEHTA )KECTKOCTH MPY>KUHBI
CTATHCTUYECKUM M IMHAMUYCCKHUM METO/IaMH.
3 2 Onpeznenenne TePMUIECKOTO KOA(PUIMEHTA TABICHUS BO3IyXa
[IPY IOMOIIY BO3AYIITHOT'O TEPMOMETPA
9 ’ Ornpezenenne MIOTHOCTH KUJKOCTEH U KOHLIEHTPAIlUU PacTBOpa
C IOMOIIBIO MUKHOMETPaA
10 o) OrnpesenieHne BIaKHOCTH BO3TyXa
1 ) Omnpenenenne kodhduiveHTa TMHEHHOTO PaCIIMPEHHS TBEPABIX
Tel.
Ornpenenenne OTHOIIEHHS TEMIOEMKOCTH MTPH TTOCTOSSHHOM
12 2 JIABJICHUH K TETUIOEMKOCTH TP MOCTOSIHHOM 00beMe
(y=C,/Cv )wmeronom Knemana-/lezopma
13 ) Ornpenenenne MOJISPHOM MacChl BO3/1yXa.
14 3 WccnenoBanue 35€KTPOCTATUIECKOTO TIOJISI METOJIOM
AIIEKTPOCTATUYECKON BaHHBI.
15 3 Omnpenenenue yncna apazes u 3apsaa dSIEKTPOHA.
16 3 N3MepeHne conpoTUBICHUH € TOMOIIBIO MOCTa Y UTCTOHA.
17 3 W3ydeHne 3aBUCUMOCTH CONIPOTUBIICHHSI METAJIIOB OT
TEeMITepaTypHI.
18 3 HccenenoBanue 3aKOHOMEPHOCTEN TEPMOIEKTPOHHON AIMUCCHUU.
19 3 W3ydeHne nepexoIHbIX MPOIECCOB MPHU 3aMbIKAaHUH U
pa3MbIKaHUH TICTIH.
20 3 OnpeneneHre rOPU30HTATLHON COCTABIAIONIEN HAMPSXKEHHOCTH
MAarHUTHOTO TIOJISl 3EMITH.
1 3 W3ydeHne noaynpoBOIHUKOBOTO AUOA U MOTYTIPOBOIHUKOBBIX
IPUOOPOB.
29 4 Onpezaenenue raaBHOTO (POKYCHOTO paccestHus COOUparoniel u

pacceuBaroIIey JUH3.




1 2 3

23 4 Omnpenenenue cuibl cBeTa (POTOMETPOM.

4 4 W3yuenue siBneHus HHTEPHEPEHIINH CBETa C TIOMOIIBIO KOJIEI]
HBIOTOHA

25 4 I/ICCJIGIIOBaHI/Ie ONTUYCCKHU aKTUBHBIX BCHICCTB CAXapUMCTPOM.

26 4 HccnenoBanue CTPyKTYpbl KPUCTAILIOB JIa3€PHBIM M3JIy4EHHEM.

27 4 M3yueHne 3aK0Ha OCBEILIEHHOCTU

3 4 HccnenoBanue qudpakiuy cBeTa ¢ OMOILBIO ONTHYECKOH
CKaMbH

29 5 N3zyuenue BHemHero ¢porodddexra

30 5 HccnenoBaHue CIEKTPOB UCITYCKAHUS U MTOTJIOLICHUS
CHEKTPOCKOIIOM
Hcnons3oBanne cuerunka I 'eiirepa-Mrosuiepa uist U3yd4eHus

31 S u30TONa OepuIlIus

IIpuMmeps! J1adopaTOpHBIX padoT.

1
[ e LA o Ly L A |
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N3YUYEHHUE 3AKOHOB PABHOYCKOPEHHOI'O ABMXXEHUA 1 BTOPOI'O
3AKOHA HBIOTOHA HA MAIINHE ATBYJIA

HepaBHomepHOE ABHKEHUE, NTPU KOTOPOM CKOPOCTh M3MEHSAETCS BO BPEMEHHU IO
JUHEMHOMY  3aKOHY, IIPUHATO  Ha3blBaTh  PABHONEPEMEHHBIM. BenuuuHON,
XapakTepu3ylomend OBICTPOTY HM3MEHEHHsSI CKOPOCTH [0 YHCJICHHOMY 3HAYCHHUIO,
aBnseTcss yckopenue. llepBas dYacTb pa0OTHI TMOCBAIIEHA HW3YYEHHIO 3aKOHOB
PaBHOYCKOPEHHOTO JBIDKEHUSI Ha MalluHEe ATByJa W OIPEACIICHUIO YCKOPEHHUSI.
Llenpto BTOpOW yacTH pabOTHl SBIsIETCS MpPOBEpPKa BTOpPOro 3akoHa HproToHA

a= L . IlpoBoauTcs 00paboTKa pe3yIbTaTOB HKCIIEPUMEHTA.
m

KoHTposabHbIe BOOPOCH! K IaHHOH JIabOpaTopHOU paboTe:

1) CdopmynupoBaTs 3akoHbl HploTOHA.

2) IloHatne 0 MaTepHaIbHON TOUKE.
3) Ilyts u nepemenienne. CKOpOCTh, €€ BENMYNHA U HAIIPaBJICHUE.
4) VYckopeHue. 3aKOHBI TyTH JUIsl pPABHOYCKOPEHHOT'O M PABHOMEPHOTO JIBHKEHUS.
5) Ot kakux GakTOpOB 3aBUCUT YCKOpeHHE?




N3YYEHUE OCHOBHOI'O 3AKOHA IMHAMUKH BPAIITATEJIbHOI'O
JABVOKEHN A

MOMEHT HHEepUMM BpAIIAIOIIErocs Tela MOXKHO CBECTH K H3MEPEHHIO
JEUCTBYIOIIET0 Ha TEJIO0 MOMEHTa CWJIbI U COOOIIEHHOMY 3TOMY Telly
YIJI0BOrO ycKOpeHUs. i1 U3MEpeHUsl 3TUX BEJIMYMH IPUMEHSIOT MasiTHUK
O06ep0Oexka. [IpoBepka OCHOBHOTO 3aKOHA AMHAMUKH JUUIsl BPAILAIOLIUXCS T
OCYLIECTBISIETCA ~ TpeMsi  cmocobdamu.  Pe3ympTarbl  SKCIIEpUMEHTa
obpabarbiBatoTcsa MeTogoM CThIOACHTA.
KoHTposbHbIE BOIIPOCH! K IaHHOU J1a00paTopHoii pabore:
1) MowmenT cunsl. [Inedo cusibl. MOMEHT HHEPIIMU TBEPJOTO TENa.

2) OCHOBHOM 3aKOH IMHAMUKH BpAIaTEIbHOIO JBUKECHHUS.
3) Uemy paBHa CUJIa HATSHKEHUS] HUTH?
4) BeiBecTH BpaliaTeabHbli MOMEHT CUJIBI B IaHHOH padoTe.
5) 3aKoH COXpaHEHHUs MOMEHTA UMITYJIbCA.
6) BpiBecTH MOMEHT MHEpPLUHU CTEP>KHS Ul OCH BpallleHUs, MPOXOAAIIEH yepe3 LEHTP

Macc.

OINPEAEJIEHME MOAYJIA FOHI'A T10 U3T'BbY CTEPXHA

Llenpto npaHHOM pPabOTHl SABISETCS M3Y4YEHUE YOPYrux aepopmanuii u
OCHOBHOT'O 3aKOHa Ui 3TOro Bujaa nedopmanuii—3akoHa ['yka. CTyaeHTHI
onpenensaoT Moayas KOHra uist AByX CTEpXKHEH, CAEeIaHHbIX U3 Pa3In4HbIX

MaTepuajoB METOJOM H3ruda CTEepXHs, MOJIO)KEHHOTO Ha JiBe omnopsl. B
paboTe wucCHoONb3yeTcs HHAMKATOp MayblXx nepemenieHuid.  Halinennoe
3HauUEHUE MOJYJISl YIIPYrOCTH CPABHUBAETCS C ATATIOHHBIM 3HAYEHHEM.
KoHTposbHbIE BOIPOCH! K JIaHHOH JIabopaTopHOH paboTe:

1) Yro Ha3wiBaercs aedopmanueit? Kakue Buabl aedopmanmii

cymecTtBytoT? Ilo kakoMy mnpu3HaKy Tena JAeNATCS Ha
yhnpyrue u Heynpyrue?

2) KaxoB ¢uznyeckuii cmbici moayist FOura?
3) Uemy paBeH MOMEHT UHEPIUU CTEPKHSI (BBIBECTH (POPMYITY).
4) Cdopmynupoats 3akoH ['yKka 17151 OCHOBHBIX BUI0B Jle(OpMaIHH.
5) [Juarpamma pactsxeHusi. OCHOBHbIE MEXaHUUECKHE CBOMCTBA TBEPAOIO Tea.

OINIPEAEJIEHME MOMEHTA MHEPLIUN MAXOBOI'O KOJIECA 1 CUJIbI TPEHUA
B OIIOPE

MoMEeHT MHepIMH MaxoBOro KoJieca M CHIIy TPEHHsI B OIOpe
MO>KHO HalTH MPH MOMOIIH TPHOOpa, COCTOSIEr0 U3 MaXOBOTO
KoJeca, HacaXeHHOro Ha Bajl. Banm ycraHoBieH Ha
LIAPUKOTIOAIIMITHUKAX. B pabore M3ydaercss OCHOBHOW 3aKOH
JUHAMHKHU BpalllaTeIbHOTO JIBHKEHUS.

KoHTpoabHbIe BOIIPOCHI K IAHHOU J1a00paTopHOil paboTe:

1) Ot yero 3aBUCUT MOMEHT MHEPLIMHU BpAILLAIOLIEICS CUCTEMBI?



2)

3)
4) Cuna TpeHus.
5)

BeiBectn  ¢dopmyny nanms  pacueTa MOMEHTAa WHEPLUUH OJHOPOAHOTO JHCKA
OTHOCHUTEIIbHO OCH, MEPIEeHIUKYISIPHON K MIOCKOCTH TUCKa U MPOXOAIIei uepes
€ro LEeHTp.

BriBo pacueTHO# (GOpMYITHI.

TpeHue Mokos, CKOJIbXEHUS U KauCHHUS.

Kunernyeckas sHeprus BpaliaoIierocs Tena.

OHPEJIEJIEHUE MOMEHTA MHEPLIUU TEJIA METOJIOM
KPYTWJIbHBIX KOJIEBAHUU

B nanHoii paboTe wu3y4aercs OCHOBHAas (hU3MUECKas BEIUYHMHA, XapaKTepH3YHOIas
CBOMCTBA TBEPJOTO TeJa MPU BpAIIATEIHLHOM JBM)KCHHUH — MOMEHT uHepuuu. OTHUM W3
MECTOA0B 3KCHepI/IMeHTaJIbHOI‘O onpeneneHHﬁ MOMCHTA I/IHepLII/II/I TCJIa ABJISICTCA METOL
KPYTUJIbHBIX KOJIeOaHH, KOTOPBIA UCIONB3YETCs B paboTe.

MOMEHT UHEPIIMU BBIYUCIISIETCS JUIsl Pa3HbIX MOJOKEHUM Tpy3a U MPOBOAUTCS 00paboTKa
pe3yNIbTaTOB U3MEPEHUH.

KoHTpoapHBIE BOIIPOCH! K JAHHOH J1abopaTopHOH padore:

3)
4)
5)

1) Hamwucatb OCHOBHOM 3aKOH JMHAMUKHU BPAIaTEIbHOIO JBUKEHUS.

2) CdopmynupoBaTh W HalMcaTh, YTO TAKOE MOMEHT WHEPIIMH, MOMECHT
CHUJIBL.
Uto Ha3BIBaETCS MOYJIEM KpyUueHUs?
Teopema IlIteitnepa, BbIBOA GOPMYIIBL.
YeMy paBeH MOMEHT MHEPIMU CTEPKHS OTHOCHUTEIBHO OCH, MEPIECHAUKYISIPHON
CTEPKHIO, IPOXOIAIIEH Yepe3 LHEeHTp TskecTu? Yepes KOHel| CTepKHsA?

OINPEAEJIEHUE KOOOOUIIMEHTA XXECTKOCTU ITPYKMHbBI
CTATHUYECKUM 1N JTUHAMUWYECKUM METOJJAMU

/ o

1)
2)

3)

4)
5)

6)

3amauelt paboTHl  SIBISETCS O3HAKOMIIGHHE C TMPOCTEHIINM  Cllydyaem
COOCTBEHHBIX  TrapMOHHMYECKMX  KojeOanui.  M3ywarorcs  koneOaHus
NPYKUHHOTO MAasATHUKA, KOTOPHIE MOXHO CUHMTaTh HE3ATYXarOIIMMH.
YcTaHOBKa COCTOUT M3 ONOPHI, HA KOTOPOM YKPEIUIEHBI Pa3JINYHbIEC MPYKHUHBI.
Croiika cHaOxeHa mKanoil. PaGoTa cocToMT H3 JABYX yIpaKHEHHA:
OINpEIEICHUE KECTKOCTHU MPYKUHBI CTATUYECKUM U JUHAMUYECKUM METOAAMM.

: iéiV B xoHue paboThl cpaBHHBaIOTCA KO3(D(UIMEHTHI KECTKOCTH, IOJyUYEHHBIE

pa3HbIMH METO/IaMHU.

KoHTposbHbIE BOIPOCHI K IaHHOHU J1ab0paTopHO paboTe:
Kakoii Buj nMeeT ypaBHEHUE JABMKEHUS IPU FaApMOHUYECKOM KoJie0aHUH?
Kakne  koneGaHust  cUCTeMbl  Ha3bIBAIOTCS ~ COOCTBEHHBIMM U KakHe
BBIHYK/ICHHBIMU ?
CKOpOCThb U yCKOpEeHHE KoJebaTenbHOH CUCTEMBI.
Yemy paBHa noJiHAs SJHEPIHsl KOJeOATEIbHOU CUCTEMBI?
BbluucnuTe MO MONyYEHHBIM JAaHHBIM U3MepeHuidl (a3y ot coOCTBEHHBIX
KOoJIeOaHWil MPYKMHHOTO MasTHUKAa M CMENICHHE Ipy3a X 4epe3 3 ¢ OT Hayaia
OTCUYETA BPEMEHHU.
Uto Takoe pe3oHaHc?
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OIMIPEAEJIEHME KOOODOUIIMEHTA BA3ZKOCTU XXUAKOCTU METO/IOM CTOKCA

Jns onpenenenust Ko uIenTa BI3KOCTH MPeJIaraeTcsi UCnoiab3oBarh Metoa CTokca,
KOTOpBIi OCHOBaH Ha ABM)KEHUU Tella ceprudeckoil (OpMbI B UCCIENYEMOU >KUJIKOCTH
(rmuuepuH W KacTtopoBoe Macio). Jlns nmaHHOW paboThl mpoBoauTcs 00paboTKa
U3MEpPEHUN U IOJy4YeHHblEe 3HAueHUs Kod(pduLueHTa BI3KOCTH CPaBHMUBAIOTCA C
Ta6JII/I‘IHBIMI/I 3HAa4YCHUSAMU.

KoHTpobHbIe BONIPOCHI K IaHHOM J1abopaTopHO padore:

1) ®opmyna HproTOHA A1 BA3KOCTH.

2) Koaddumuent Bsaskoctu. Ousnyeckuii cCMbICT KOIPHUIIMEHTA BA3KOCTH.
3) Enunune! n3amMepeHus BA3KOCTH.
4) Mertoxa Crokca. BoiBon pacueTHoi GopMybl.
5) Metoas! onpeneneHust KO3pUIHEHTA BI3KOCTH.

OIMPEAEJEHME TEPMHUYECKOI'O KOOOOUIMEHTA JABJIEHWA BO3AY XA TTPU

oMo BO3AYIIHOI'O TEPMOMETPA

Pabora mocesieHa M3y4eHUIO CBOWCTB MJICANBHOIO ra3a, a TakKkKe
NO3BOJISIET HalTH TepMuueckuil KodhdUUIUEHT aaBieHHUs BO3oyXa
CTyneHThl TakKe JTOKHBI TO3HAKOMUTBCSI C YCTPOMCTBOM BO3IYIIIHOTO
TEPMOMETPA, € IOMOIIBIO KOTOPOrO NMPOU3BOAUTCS U3MEPEHUE JTAHHON
BCJIMYHNHBI.

KoHTposbHbIE BOOPOCHI K JIaHHOH JIabOpaTopHOH paboTe:

1) Kako#i ra3 Ha3bIBaeTcs UAEaIbHbIM?

2) U3omnporiecchl, UX ypaBHEHUS U IpapHKy.

3) Uro Ha3pIBaeTcsi TEPMHUYECKHUM KOX(PQPHUIIMEHTOM JaBJICHHUS, KaKOB
ero gusnueckuit cMpica?

4) KaxoB npuHIun pabotsl MaHoMeTpa?

5) KakoB MosieKyJIIpHO-KHHETUYECKHI CMBICIT JaBJIE€HHs U aOCOMIOTHON TeMIepaTypbl?

METAJUTMYECKUX CTEPKHEM.
KoHTpoabHbIE BOIIPOCHI K JAHHOM J1abopaTopHOii padoTe:

OITPEJEJIEHUE KODOOUITUEHTA JIMHEMHOI'O
PACHIMPEHMA TBEP/IBIX TEJI

I/I3BeCTHO, 4YTO IPU HArp€BaHUHW TCJia YBCINYMBAIOT
CBOU 00BEM, T.e. MPOUCXOIUT TEIUIOBOE PACIIHpPEHUE.
OTO CBHIETENBCTBYET O TOM, 4YTO C YyBEIHUYECHHEM
TEMIIEPATyphl CPEHUE PACCTOSHUS MEXKIY aTOMaMH,
MOJIEKyJIaMH, WOHAMH BO3PaCTalOT. JTO SBIICHHUE
MOKHO OOBSCHUTH UCXOJS U3 B3aUMOJCHCTBHS YaCTHI]
Tena Apyr ¢ apyrom. KoinWdecTBEHHO TeIIoBoe
paciipeHue MPUHSTO XapaKTepu30BaTh
KO2(pPUIMEHTOM JTMHEWHOTO PACHIMPEHUSI O, KOTOPHIH
W BBIYHCISETCS B JaHHOM paboTe I ABYX

1)
2)

3)
4)

Urto Ha3zpiBaeTCs KOAPGHUIIMEHTOM JTUHEHHOTO (00BEMHOTO) pacIupeHus?
N3o6pa3ute rpaduiyecku 3aBUCUMOCTh MOTEHLIUAIBHOW SHEPIUH B3aHMMOICHCTBHS
JIBYX YaCTHUIl OT PACCTOSHUS MEX]Ly HUMHU.

[Ipoananuzupyiite GpU3NIECKyIO MPUUKUHY TETIOBOTO PACIIMPEHUS TBEPIBIX TEL.

B uem BeIpakaercs aHu3oTponusi GU3MYECKUX CBOMCTB TBEPIBIX TEJ, KAKOBHI €€
IPUYUHBI?
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OITPEAEJIEHME OTHOIIEHMA TEIUNIOEMKOCTU ITPU ITOCTOAHHOM
JABJIEHMUA K TEIDIOEMKOCTH ITPU ITOCTOAHHOM OB BLEME METOIOM
KIIEMAHA-JIE3OPMA

OpnHa U3 caMbIX BaXHBIX PabOT, OTHOCSIIASCS K
tepMoauHamuke. OHa TMOCBAIEHA H3YYEHUIO
MEepPBOTO 3aKOHA TEPMOJAMHAMHUKHU, a TaKxke
uzomnpoiieccaM. B OCHOBE JaHHOW ONBITHOM
YCTaHOBKHU JIeXKaT TpHU U30IpoIIecca:
W30TEPMUYECKUM, aauadaTHBIA W H30XOPHBIM.
CTyneHTHI BBIYUCIISIOT MTOKa3aTesb ainadaTsl s
BO3/lyXa U MPOBOJAT 00pabOTKYy M3MEpEeHHM At
JIECSATU U3MEPECHUM.

KoHTpoabHBIE BOIPOCH! K JaHHOH J1abopaTopHOi

pabore:

1) H3zonpoueccsl U UX ypaBHEHUS.

2) IlepBblil npuHIUI TEPMOJIUHAMUKU

3) Kakue nporecchl Ha3bIBalOTCs 0OPAaTUMBIMH, HEOOPATUMbIMH?

4) TemnmoeMmMKOCTh Tela. YenbHas TEIUIOEMKOCTb. YJenbHass ¥ MOJspHas
TEIUIOEMKOCTH.

5) Kakoit Bug nmporiecca COOTBETCTBYET KaXKJIOMY 3TaIry onbita?

OIIPEJEJIEHME Y JIEJIBHOU TEIUIOTHI IIEPEXOJIA BOJIbI B TIAP ITPU
TEMIIEPATYPE KUIIEHU A

Jannass paboTa HampaBl€Ha Ha H3y4YeHHE TaKuX
ABJICHUM, KaK HWCIApEHHE W KOHJEHCALUs, KUIICHHE.
CTyneHThbI 3HaKOMSTCS C TAKUM MOHSITHEM, KaK yelbHas
TEIUI0OTa MapooOpa3oBaHusl 3aTParuBarOTCs BOIPOCHI,
CBA3aHHBIE C KPUTHUECKUM COCTOSHHEM BELIECTBA.
Boluncnsiercss yaenpHas TEIIOTa IMepexoja BOABI B Hap
IIpU TEMIIEpPAType KUTIEHUS.

KouTponbHBIE  BOOPOCHL K JAHHOH  1abOpaTOpHOM

pabore:
1) Hcnapenue u KOHIEHCALIMS.

2) PaBHOBecHe XMIKOCTH U HACHIIIICHHOTO Mapa.

3) Kpurtuueckoe coctosiHue

4) IlepechllieHHbIN NTAp U MIEPETPETast )KUIKOCTD.

5) Kunenue. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT J1aBJICHUSI.

OINIPEAEJIEHUE YNCIIA ®APAJIEA U 3APALA ODJIEKTPOHA

BemecTBa, MONEKyNIbl KOTOPBIX B PacTBOpPE pacmaJaroTcsl Ha WOHBI,
L—( A4k HA3bIBAIOTCS DJIEKTPOJIUTAMH. DJIEKTPHUECKUH TOK B DIEKTPOIUTAX

OOyCIIOBJICH = JIBIDKEHHEM HWOHOB TMOJ] JCHCTBHEM BHEIIHETO
- AJIEKTPHUYECKOTO TOIIS. [IpOX0XkKIEHNE MOCTOSIHHOTO 3JIEKTPUYECKOTO
TOKa Yepe3 DIJICKTPOIIUTHI COMPOBOXKIACTCS BBIICICHHEM COCTABHBIX
9acTeil 9TUX BEUIECTB Ha DJEKTPOAax. JTO SBICHHE HA3bIBACTCS
AJIEKTPOIM30M. B nanHON paboTe mpoTekaeT 3JIEKTPOJIHM3 pacTBOpa
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I

A

MEIHOTO Kyropoca. M3Mepsisi Maccy Karojaa 0 3JCKTPOJU3a U MOCIE HErO, BHIYUCIISIOT
yricio Papajes, a 3aTeM 3apsi/ SJICKTPOHA.
KoHTpoabHbIe BOIIPOCH! K IAHHOU J1a00paTopHOil paboTe:

1) IIpoBomHHMKH BTOPOTO pojia (JIEKTPOIUTHI). MeXaHU3M ITPOBOIUMOCTH

2) BIEKTPOJIUTOB. DIEKTPOIUTUUYECKAS AUCCOLUALIMSL.

3) Dnexrponus. ChopmMyIrupoBaTh U J0Ka3aTh 3aKoHBI Dapajes s JISKTPOIU3a.
4) @®uznueckuid cmbica uucina Dapanes U IIEKTPOXMMUUECKOTO HKBUBAJICHTA

BEIICCTBA.

5) Hanwmmute v 00BSICHUTE peaKIMK, TPOTEKAIOIIUE Y aHOA U KaTo/a.

Ry R

Kz

LR

N3YUYEHUE MOCTA YUTCTOHA
MocTt VYuTcToHa mnpenHa3Ha4YeH /Il HM3MEpPEHUs COIpPOTHBIICHUM.
Cobupaercs sreKTpryecKasi cxema, CoCTosIIas U3 peoxopnaa, Habopa
CONPOTUBIICHUH, TaJIbBAHOMETPA, UCTOUYHHUKA IOCTOSHHOI'O TOKa W
Mara3diHa  CONPOTHUBIECHUN. VI3MepsIOT  CONpPOTUBICHUSA IIpU
MIOCJIEIOBATEIbHOM U NapAJJICIIbHOM COESUHEHUAX U IPOBEPSIOT AJIs
HUX pacueTHbie (HOPMYITHL.
KoHTpoibHbIe BONPOCHI K IAHHOH J1abopaTopHOU padoTe:
1). PazBerBnennsie nenu. [Ipasmira Kupxroda.
2). BeiBecTH yci0BHE paBHOBECHS MOCTa Y UTCTOHA.

3). [locnenoBaTenbHOE U MapaIeIbHOE COCIMHEHHUE POBOHUKOB.
4).IlpeumymiectBa MOCTOBOH CXEMbI [0 CpPaBHCHHIO C METOJIOM amIlepMerpa |

BOJIBTMETPA.

5). Ilouemy Ha peoxopzae Bceraa MOKHO HalTH Takyro Touky "/[" , moTeHuman KOTopoun
paBeH noreHuuany B Touke E.

CHATUE KPUBO HAMATHUYEHUS U TTIETJIM TUCTEPE3UCA

Naboparopuas

20014

pabore:

C [TIoMOUIbIO OCHHUJIJIOTPADA

Pabora MOCBSIIIEHA W3Y4YEHUIO CBOMCTB
dbeppomarneTukoB. [leTns rucrepesuca momydaercs Ha
9KpaHe OJJIEKTPOHHOJIYYEBOM TpyOKH ocuuiorpada,
ecnu ¢GeppoOMarHeTHK MOMECTHUTh B MAarHUTHOE MOJe,
CO3/1aBaéMO€ NEPEMEHHBIM TOKOM, Ha TOPU30HTAIbHO
OTKJIOHSIIOIIUE TUIACTUHBI TPYOKHU TMOAATh HAIpPsHKEHUE
U. llenpto paboThl sBISETCS MNOCTpOEHHE TIpaduka
3aBucuMocTtu B=f(B).

KoHTponbHblE BONPOCHL K JIaHHOM J1abopaTopHOM

1) XapaktepucTHKa MarHeTUKOB (ua-, mapa- u GeppoMarHeTukH).

2) Kak 00bACHUTSH SIBJICHHE THUCTEpe3nca y (heppoOMarHeTUKOB.

3) 3aBHCMMOCTh MarHUTHOM MPOHUIIAEMOCTH OT HAMAarHWYWBAIOIIETO TMOJSA A
beppoMarHeTUKOB

4) Yro Takoe KO3PIMUTUBHAS CUJIa, OCTATOYHAS] HAMArHUYEHHOCTh

N3YYEHUE 3ABUCUMOCTU COITPOTUBJIEHUA

1 T

METAJIJIOB OT TEMIIEPATYPbI

CoOupaercst 3JIEKTpUUYECKas CXEMa, COCTOSIAas YHUBEPCAIBHOTO
Mocta tuna MBVY-49, tepmoctata M HcciaeayeMoro IpOBOIHMKA.
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2)
3)

5)

ComnpoTHBICHUST METAJJIOB BO3pPACTaeT C YBEJIMYEHUEM Temmeparypsl. Vcciemyembiit
MPOBOJAHUK TIOMENIAeTCs B TEPMOCTAT, 3alOJHEHHBIH HEMPOBOASIIEH >KUIKOCThIO. B
HIDKHEH 4YacTH TepMocTara IIOMEIeH Harpesarenb. lccienyemselii  ITPOBOJHUK
MOJIKJIIOYAETCs K KJIEMMaM YHUBEPCAJIbHOTO MOCTa YUTCTOHA B KaueCTBE HEU3BECTHOIO
conporuBiieHuss. CTpoutcs rpaduk 3aBUCUMOCTH COINPOTUBICHUS TPOBOJHUKA OT
TEeMIEPaTypHI.
KoHTpoabpHbIC BOMPOCH! K JaHHOU JIa00paTOpHOiA paboTe:
1) OcHOBHBIE NOJIOKEHUS KJTACCUYECKOM 3JIEKTPOHHON TEOPUU METAJLIOB.
2) BriBoj 3akona Oma u 3akoHa J[xoyis- Jlenna B auddepenimansHoi hopme.
3) IlonsaTue 0 30HHON TEOPUU METAIIIOB, MOJTYIPOBOIHUKOB, TUIJIECKTPUKOB.
4) 3aBUCUMOCTb CONpPOTUBIICHHUS OT TeMmiepaTypel y MertamioB. llonsrtue o
CBEPXIIPOBOJUMOCTH.
5) Uto Ha3pIBaeTCs TEMIICPATYPHBIM KOI(PQPUIMEHTOM COMPOTUBICHUS H €0
pa3sMepHOCTh?

UCCJIEJOBAHUE 3ABHCUMOCTH TTIOJIE3HOM MOILHOCTU U KI1/]
AKKYMVJEATOPA OT EI'O HAT'PY3KH

[lenbto paOoTHI SABISETCS O3HAKOMIJIGHHE C TaKUM MOHATHEM, Kak DJ[C ncrouHuka Toka.

Cobupaercs 37eKTprUIecKas cxema, COCTOSIIIAs U3 aKKyMYJIITOPHON OaTapeu, BOIbTMETPA,

amnepmerpa u peocrara. Msmepstor 3/1C akkymynsaTopa, a 3aTeéM CHUMAIOT 3aBUCUMOCTh

Cuibl TOKa OT HampspkeHus. Taxke paccumthiBarorces KIIJ[ akkymynsTopa, mojHas U

I10JIE3HAst MOIHOCTb

KoHTpoabHble BONPOCH K JaHHOH J1abopaTopHOit paboTe:

1) Yro nazsiBaerca D/IC u xkak MoxkHO n3meputh IJC uctounuka?

Kakwue cuibl Ha3bIBalOTCS CTOPOHHUMU?

[Jats onpenenenus KIIJI akkymynaTopa, IOJHON U MOJIE3HON MOLTHOCTH.

4) Iomyuuts 3aBucuMoctu KIIJ[, momHON M mone3HOW MOIIHOCTH OT CHUJIBI TOKa B
aHAIUTHUYECKOU (popme.

KopoTtkoe 3ambIkanue.

N3MEPEHUE KOO®OUIIMEHTA CAMONHAYKINW, EMKOCTHU U ITPOBEPKA
3AKOHA OMA IS ITEPEMEHHOI'O TOKA

JanHass paboTra COCTOMT W3 HECKOJIBKUX  YIPaKHEHUIL:
ompenenenue KodhduumeHta CaMOMHAYKIUH;, H3MEpEHHE
eMKOCTH  KOHJIEHCATOpOB, TpoBepka 3akoHa Owma aus
MEPEeMEHHOTO ToKa. J[sl BBIMONHEHUS OTHUX YIPaXKHEHHH
COOMPAIOTCS HECKOJIBKO DJIEKTPUYECKHUX IIETICH, COCTOSIINX U3
peocraTa, Mara3puHa €MKOCTH, KATyIIKM WHIYKTHUBHOCTH,
BOJITMETpa,  aMmIepMeTpa, HWCTOYHHKA IOCTOSIHHOTO H

MEPEMEHHOTO HAMPsHKEHUS.
KoHTpoabHBIE BOIPOCH! K JAHHON 1abopaTopHOi padoTe:
1) Kakoe ¢usnueckoe sBICHUE JIGKUT B OCHOBE MOTYICHUS IEPEMEHHOTO TOKa?
2) PaGoTa u MOUTHOCTH IEPEMEHHOTO TOKA?
3) Ilpupona BO3HUKHOBEHMSI UHIYKTUBHOTO U EMKOCTHOI'O COIPOTHUBIICHUSI.
4) Hanucars 3akoH OMa 17151 IEpEMEHHOTO TOKa.
5) T'eneparopsl IEpeMEHHOTO TOKa
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4)

Intensity

UCCJIIEJOBAHUE 3AKOHOMEPHOCTEN TEPMORJIEKTPOHHOM YMUCCHUU

338

TepMoanekTpoHHass 53MHMcCHS — 3TO MPOLECC  HUCIYCKAHUS
IEKTPOHOB C IOBEPXHOCTH METAUIOB IIpU HarpeBaHuu. llenbio
palboThl ABISETCA W3YyYEHHE YCTPOMCTBAa HIEKTPOHHOM JIAMIIBl U
IIPUHLUIIA €€ Pa0OThl, OCHOBAHHOT'O Ha SIBJICHUU TEPMOIIEKTPOHHON
smuccuu. M3ywaercs BOJBT- aMIiepHas XapakTEpUCTUKA OUOJA U
crpoures rpaduk 3asucumoctu I=f(U*?).
KoHTposbHbIE BOIPOCHI K IaHHOU J1a00paTopHOii pabore:

1) Onektpuuecknii TOK B Bakyyme. JSIBiieHHe

TEPMOBJICKTPOHHON YMHUCCHUMU.

2) Ilonsitue pabOTBI BBIXOJA DJEKTpOHA M3 MeTaia. l[loBepXHOCTHas pPa3HOCTh
IOTEHLIMAJIOB U KaK OHU OIPENEISIIOTCS.

3) OOBsicHUTE MPOLIECC BBIPHIBAHUS 3JIEKTPOHOB Ha TPAHULIE METAIII-BaKYyM.

4) 3akon borycnasckoro- Jlenrmtopa

5) TloctpoiiTe U 00BACHUTE BOJBT- aMIEPHYIO XapaKTEPUCTUKY BAaKyYyMHOTO AHMOAA
[P pa3InYHbIX TEMIIEPATYpax KaToaa

NCCIIEAOBAHUE CTPYKTYPLI KPUCTAJIJIOB JIASEPHBIM U3JIYVUEHUEM

Henbto  gaHHOM  paboOThl  sABISETCSA  O3HAKOMIIEHHE C
MPUHIUIIOM PabOThI Ta30BOTO Ja3epa, M3y4eHHE HEKOTOPHIX
IUQPAaKUMOHHBIX M  HMHTEp(EPEHLUOHHBIX  SBJIEHUH ¢
IIOMOILBIO  JIa3epHOro u3daydeHus. Pabora coctout wu3
HECKOJIBKUX  YIPOKHEHHUW: OIpENelIeHHe JUIMHBI  BOJIHBI
U3IY4EeHUsl Ta30BOTO Jia3epa € IMOMOILBI0 JU(PPaKIUOHHON
peLIeTKH; pacyeT SHepruu (OTOHA, H3IYyYaeMOTO Ja3epoM;
OIIpeZeNICHUE Paguyca YaCTHULl JICUKOIIOANS.
KoHTposibHBIE BOIPOCH! K IaHHOU J1ab0paTopHOi paboTe:

1) KaxoBbl ¢dbusndyeckne  TPUHIMIBI  pabOTHI

ONTUYECKUX KBAHTOBBIX I€HEPATOPOB?

2) W3 xakux OCHOBHBIX YaCTEH COCTOMT Jia3ep, UX Ha3HAuYeHUs?

3) KaxkoBel cBONMCTBA JIa3€pHOr0 U3JIy4EHUA?

OObsicHUTEe U3MEHEHue IU(pPaKIMOHHONW KapTHHBI NpPU BpalllEHUU PEHIETOK ApYT
OTHOCHUTEIIBHO Jipyra?

5) JIroMUHECLEHIINS, BUIBI JFOMHUHECIICHIIVY.

NCCIIEJOBAHMUE CIIEKTPOB UCITYCKAHNMA U ITOI'JIOIEHW A

H3 410 Hy434 Hp4es

ooS85883

i

s

CIIEKTPOCKOIIOM
JlanHas paboTa HampaBjeHa HA U3y4EHHE TUCTIEPCUH
]][ I[ﬂ. cBera. B Hel u3ywaercs yCTpOMCTBO M IPUHIUII
oo ~ paboTBl CIIEKTPOCKONA, NMPOM3BOJMTCS TPalyHMpPOBKa
#4551 CHeKTpOCKONa 10 M3BECTHBIM  JUIMHAM  BOJIH

JMHENYaToro cnekTpa pTyTH, a 3aTeM HCCIEYIOTCS
CIIEKTPbl HCIYCKaHMs W TOTJIOUIEHUS, KOTOpbIE

0 400

o

500 550 600
Wrvength ron|

Paad L atiatd e Sa o "}MWJ‘] f
700 750

850

% % [I0Jy4aloTCs C TMOMOIIBI PTYTHOM, HEOHOBOW W

JJaMIIbl HaKaJIMBaHH.

KoHTpoJIbHEIE BOOPOCHL K JaHHOM JIa0opaTOpHOU padoTe:

1) Yro Takoe AUCTICPCHUA cBera? HOpMaJIBHaSI " aHOMaJIbHas JUCIICPCUS.

15



2) IlepeuncnuTb BHIBI JUCIEPCUOHHBIX CHEKTPOB. JlaTh ompeneneHust croekTpa
U3ITyYEHUS U CIIEKTpa MOTJIOIIEHUS BELIECTBA.

3) B ueM cocTOUT KOJIMYECTBEHHBIN 1 KAYECTBEHHBIN aHaIN3 BellecTBa?

4) 1511 yero mpuMEHSIOTCS CIEKTPOCKOII, CIIEKTporpad 1 MOHOXpoMaTop?

N3YUYEHUE BHEITHETI'O ®OTOS®PEKTA

Henpto ngaHHON pabOTBl  SBJISIETCS  IKCIEPUMEHTAIBHOE
MOCTPOEHHUE BOJBTAMIEPHBIX XapaKTEPUCTUK (OTOIIEMEHTA
npu BHemieHeM ¢orodddexre s pasHBIX CBETO(GUIBTPOB,
onpeneineHue TocTossHHOW [lmanka W paboThI  BBIXOAA
ANEeKTpoHa POTOIIEMEHTA.

KoHTpoJibHbBIE BOIIPOCHI K JIAHHOW JIA00PaTOPHOI padoTe:

= 1) ChopmynmpoBath 3aKOHBI BHEITHETO (poTOdDDEeKTa.

2) 3aHI/IcaTB ypaBHeHHe Oiinmreitna st porosaddexra.

3) Uto Takoe kpacHas rpanunia ¢porodddexra?

4) Yto Takoe 3a1ep>KUBAFOIINHI MOTSHIINAI?

5) Uro Ha3bIBaeTcs pabOTOM BBIXO/1a SJIEKTPOHA U3 BEIIeCTBa?

6) UeM oTiHYarOTCS MEXIY COOOW BOJBTAMIICPHBIC XapaKTEPUCTHKH (OTODICMEHTA,
MOJIy9YCHHBIE TIPU €T0 00JyYEHUN CBETOM Pa3IMYHbIX UTHH

4.4 llpakTUyeckne 3aHATHA (CEMUHAPDI)

Ne Ne T
ema
3ansTUA | pa3nena
1 2 3
1 1 DNeMEeHTbl KHHEMaTHKHU.
JluHamKKa NOoCTynaTenbHOro ABMKeHHs. CUIIbl HHEPIIUH.
) 1 DHepreTuyeckue XapakTEepUCTUKU MEXaHHUYECKOHM CHCTEMBI.
3aKOHBI COXPAHEHHS B MEXAHUKE.
3 1 MexaHuka TBEpAOro TeNa.
4 1 Mexanuueckre KoneOaHus U BOJIHBI.
5 | DOneMEHTBl MEXaHUKH KUAKOCTEH .
6 1 DNeMeHTHI PEISTUBUCTCKON MEXaHUKH.
7 2 MonekynsapHO-KUHETUYECKAsI TEOPUS UCATbHBIX Ta30B
8 ) OCHOBBI TEpPMOJAMHAMUKHI
9 o) PeanbHble Ta3bl, )KUJIKOCTH U TBEPABIE TEa
10 3 DneKTpocTaTHKa.
11 3 IToCTOSIHHBIN 3JIEKTPUYECKUN TOK.
12 3 DIEeKTpOMarHuTHask UHIYKIUS.
OnemeHThl Teopuy MakcBeiia JUuisl 3J€KTPOMarHUTHOTO HOJIS.
13 3 DneKTpoOMarHuTHbIE KoJieOaHus U BOJIHBL. [lepemeHHbIi
AJIEKTPUYECKHUM TOK.
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Ne Ne T
ema
3ansTus | pasnena
14 4 DJIEeMEHThI T€OMETPUUECKOM ONTUKHU. BomHOBas onTuka.
15 4 KBanToBas npupojia u3irydeHus.
16 5 DeMeHTa aTOMHOUM ¥ KBAaHTOBOH (DU3UKH.
17 5 DeMeHTHI SAePHON (PU3UKH.

4.5 CaMocTofiTeIbHOE N3yYeHHe Pa3/1e/I0B U CHUIIIHHbI

Ne Ne
Bonpocel, BBIHOCUMBIE HAa CAMOCTOSITEIIBHOE U3yYEHHE
Tembl Paznena
1 2 3
1 1 Mexannueckoe 1BukeHUue. OTHOCUTEIBHOCTD JBUKCHHUS.
Cucrema orcuera. KoopaunarHas u BekTopHast popma
2 1 PeaktuBHOE nBHKEeHME. KOCcMUYECKHE CKOPOCTH
3 1 I'mpockomnsl. [IpuMeHnenre rupoCKONOB B HABUTalluu
4 1 3ByKOBBIC BOJIHBL. YbTpa3Byk. Muppa3Byk. Ddhdext Jomiepa
S 1 Heunepunaneneie cuctemsl orcyera. CHibl HHEPLIMH
6 2 Onpenenenne NOCTOSHHOW ABOraJipo
7 2 JnmHa cBoOOAHOTO MpoOera MOJIEKYJIbl U CPETHEE YUCIIO
CTOJIKHOBEHUI
8 2 BHyTpeHHss dHeprus peaabHOro rasa.
2 Opdext Jxoyns-Tomcona. CxmKeHne Ta30B
10 ) JlaBjieHrE NIOJT M30THYTON MOBEPXHOCTHIO KuAKocTH. Dopmyna
Jlannaca. KanwsuisipHble siBeHUs
1 2 JleekThl B KpucTaiax
12 ) CyOnumarus, niaaBjieHHe U KPUCTAIUIM3ALUs TBEPAbIX TEll.
AMop¢HbIe Tena
13 3 OnelT MuimmkeHa 1o onpezesieHuIo 3apsaaa dJIeKTpoHa
14 Pacuer HanpsKEHHOCTH 3JIEKTPUYECKOIO MOJS Ha OCU AUIMONS U
3 Ha IpAMOM NEPIEHANKYISIPHON OCH JUIOJS.
15 IIpumenenne teopeMsl ['aycca nns pacuera HaIpsHKEHHOCTH
3 MOJIE PaBHOMEPHO 3apsKEHHOW cQepudyeckoil MOBEPXHOCTH,
PaBHOMEPHO 3apsHKEHHOT0 OECKOHEUHOTO IIMJIMHAPA.
16 3 CerseToaneKTprUKH, UX CBOMCTBA U IPUMEHEHUE.
17 3 CornpoTHBiieHHE MPOBOJAHUKOB U UX COECIUHEHHE. 3aBUCUMOCTh
COIIPOTUBIICHUS IIPOBOAHHUKOB oT TEMIEPATYPHI.
18 3 Peoxopansbiit MOCT YUHCTOHA.
19 3 KoaddutimeHT none3noro qeiCTBUS HICTOYHHUKA TOKA.
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20 PaboTa BeIXO/a 3JIEKTPOHOB U3 METALIOB. TepPMO3JIEKTPOHHAS
3 smuccus. KontakTHas pa3HOCTh TOTEHIINAJIOB.

TepmonniekTpuueckre SBJICHUS U UX IPUMEHEHUE.

21 3 [TonyrpoBOAHUKOBBIN U0/, TPUO, TPAH3UCTOP UHTETPATIbHbBIC
CXEMBI..

22 Buael  camMoCTOSTENBHOrO Ta30BOro  paspsijaa. TJeromui,

3 JIyTOBOM, HICKPOBOM U IyTOBOW pa3psiabl.

23 3 Dddexr Xomna.

24 3 YckopuTenu 3apsKEHHBIX YaCTHLL.

25 3 una- n napamaraetusm. ®eppoMarHeTUKH U UX CBOMCTBA.

26 3 Tok npu 3aMbIKaHUM U Pa3MBIKAaHUH LIETIH.

27 3 Omnpenenenue yaeapHOro 3apsijia MoJIOKUTEIbHBIX HOHOB. Macc
— cnekrporpadsl.

28 3 TexHuyeckue mpuMeHEHHs SIEKTPOIIH3a.

29 4 OnTuueckue npudopsl. AGeppauu ONTUYECKUX CUCTEM.

30 4 OnpiTel @u30 u MaiikenbcoHa MO ONPEIECIIEHHUI0 CKOPOCTU
CBeTa.

31 4 Metoabl HabmoneHus wuHTEpdepeHuun cpera. l[IpuveHenue
UHTEp(EepeHIIuH CBETA.

32 4 Bup! mroMuHECTIEHIINM.

S OueHo4Hble cpeCcTBa /sl TeKYlLIero KOHTPOJIsl yCIIeBaeMOCTH M NMPOMEKYTOYHOM
aTTecTaluu

@OopMbl KOHTPOJIS TEKYLIUX, MPOMEXKYTOUHBIX M MTOTOBBIX 3HAHUH CTYIEHTOB I10
JVICIIATUTHHE OTIPEJIENISIOTCS B COOTBETCTBUH C YYEOHBIM TUIAHOM 00pa30BaTEIbHOM MPOTpaMMBbl U
B COOTBETCTBMM C jAedcTByroummM I[lojmoxkeHnneM o OaJbHO - PEUTHHTOBON CHUCTEME OLEHKH
ycneBaemocTu ctyneHToB KbI'Y.

Ot obOyuvaromuxcsi TpeOyeTcsl MocelleHHe 3aHATUM, BBINOJHEHHE Ja00opaTOpHBIX padoT,
3HAKOMCTBO C PEKOMEH/I0BaHHOM JIUTEPATYpPOU.

IIpu arrectanuu 0OydYarOUIMXCS OILEHMBAETCS KadyecTBO pabOTHI Ha 3aHATHAX (yMEHHUE
BECTH JIUCKYCCHIO, CIIOCOOHOCTh YE€TKO M EMKO (OpPMYIHMpOBaTh CBOW MBICTH), YpPOBEHBb
HOJTOTOBKM K CaMOCTOSITEIIbHOM JeATENIbHOCTH, KaUeCTBO BBIMIOJHEHMS 3a/JaHuil (Mpe3eHTauui,
JTIOKJIAI0B, BBITTOTHEHHUE JIA0OPATOPHBIX PabOT U JIp.).

Mexanuka. MoJieky/sipaas (pu3uKa ¥ TepMOJIMHAMUKA
Bonpocsl 1151 1 KOJUIOKBHYMA.

1. Cucrema orcuera. IlyTe, nmepemerieHne, CKOpOCTb, YCKOPEHHE NPHU PAaBHONEPEMEHHOM
IPSIMOJIMHENHOM JIBU>KEHUU.

2. KunemaTuka BpallaTeIbHOrO ABMIKEHHs. YTOJI MOBOPOTA, YIJIOBas CKOPOCTb, YIIIOBOE
YCKOPCHUC U UX CBA3b C JIMHEMHBIMH XapaKTCPUCTHUKAMMU.

3. JuuHamuka matepuaibHOU TOUKH. [loHsITHE Macchl, cuiibl. 3aKkOHbI HhIOTOHA.
4. Cunbl B MEXaHHKE (CUJIa TPEHMUSL, TSKECTH, YIIPYTOCTH).
5. 3akoH BcemupHoro tarorenusi. KocMuieckue CKOpOCTH.
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10.

11

16.

17.
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24.
25.

26.

27.
28.
29.
30.
31.
32.

33.
34.
35.

36.
37.
38.
39.

40.
41.

ITonaTue 3amkHyTOM cHucTeMbl. MIMIysibc MaTepuanbHOM TOYKU, MEXAHUYECKOW CUCTEMBI.
3aKOH COXpaHECHMsI UMITYJIbCA.

Pabora. Momuocte. KIIJI. Kunernueckas u noTeHuuagbHasi SHEPruU. 3aKOH COXpPaHEHUS
JHEPIUu.

MowmeHT cuiabl. MOMEHT UMIynbca. 3aKOH COXPAaHEHUS] MOMEHTA UMITYJIbCA.

OcHOBHOE ypaBHEHUE IMHAMUKH BPAlIATEIbHOIO JABMKEHUS. MOMEHT HHEPLMH.

Mowment nnepuuu. Teopema Irelinepa. I 'upockomnsl.

. Kunetnueckas sneprust Bpamienus. Pabora, coBepiiaemas rpH BpalieHUH Teja.
12.
13.
14.
15.

HCO. Cuinbl unepuuu.

[Tpuntun otHOCcUTeNnbHOCTH [ amunes. [IpeoOpazoranus ["anumes.

[Moctynarer CTO. IIpeoOpa3oBanus JlopeHiia aist KOOPAWMHAT U BPEMEHU U X CIICICTBHS.
OCHOBHOM 3aKOH PENSTUBUCTCKOM TMHAMUKU. 3aKOH B3aMMOCBS3M MAaCChl U SHEPTUH.

Bomnpocsl 1111 2 KOJUIOKBHYMA.

CBoiicTBa KHUAKOCTEH U Ta30B. [wmapocratmyeckoe paBieHUe. 3akoHbl [lackais,
Apxumena. Y cioBus IiaBaHust TeJl.

CranuoHapHoe TeUeHHE HJICANbHON >KUAKOCTH. YpaBHeHUE bepHymnu u crneacTtBus u3
HETO.

. BsizkocTs. JlamunapHoe u TypOyseHTHOe TeueHue kuakocTi. Yucno Pelinonbca.
19.
20.
21.
22.
23.

Omnpenenenue Ba3kocTu MeTo1oM CTokca.

Omnpenenenne Ba3koctu MeronoMm Ilyazeiins.

Mexanuueckue KoneOaHus U UX XapaKTEPUCTUKH.

["apmonmnueckuit ocrpuaTop. [IpyKuHHBIN, Gu3nyeckuit 1 MaTeMaTHYECKUNA MasTHUKU.
VYrpyrue BoJiHBL. YpaBHEHUE Oeryiield BOJHBI. 3eMIICTPSCEHUS: IPUYHUHBI, ITOCIEICTBUS,
IIPOTHO3.

Nurtepdepentiusa BoaH. CTosiure BOJIHBIL. 3BYK, HHPPA3BYK, YIBTPA3BYK.

Cratuctuyeckuii M TEpPMOAMHAMMYECKHH METOJBl HCCIIEIOBAaHUSA CUCTEMBI MHOTHX
yactull. OcHoBHbIe nojoxxkeHust MKT cTpoeHus BemiecTsa.

ITonssTue Mosa BemectBa. KommuecTBo BemecTBa. MousspHass macca, Mmacca OIHOMU
YaCTUIIBI.

Wneanpheiii raz. OcaoBHoe ypaBHenne MKT naeansHoro rasa.

VYpaBHeHHE COCTOSHUS UAEaTbHOrO rasa. M3onpomeccsl.

3akoH MakcBesuia 0 pacpeIe]IEeHHH MOJIEKYJ HIEAJIBHOTO Ta3a 110 CKOPOCTSIM.
bapomerpuueckas popmyna. Pactipenenenue boiabsimana.

Huddyzus. 3akon Puka. Koapdunuent nupdysun.

TemnonpoBoaHocTs. 3akoH Dypbe. KoappuimeHt TenionpoBogHOCTH.

BsizkocTh. YpaBuenue Hototona. KoadpuiimeHT BI3KOCTH.

Bonpocs! 1i1s1 3 KOJLIIOKBHYMA.

[TepBoe Hawano TepmoaguHaMuKu. BHyTpeHHss sHeprus. Pabora B TepMOAMHAMUKE.
TermmoeMKkoCTh Ta30B. YpaBHeHHe Maliepa.

Yucno creneneld cBoOoabl. 3akoH bosbliMaHa O paBHOMEPHOM pacHpeeIeHUH dYHEPTHH
MO0 CTETICHSIM CBOOO/THI.

[IpuMeHeHne nepBoOro Havana TEPMOAMHAMUKH K U30ITPOLIECCAM.

Annabatudeckuii mporecc. YpaBuenue [lyaccona.

OOpaTtuMbie 1 HEOOpAaTUMBIE MPOIIeCcChl. DHTponHs. Bropoe Hauano TepMoAMHAMHKH.
TenmoBeie asurarenu. [ukia Kapno. KIIJI temioBoit mammubel. OxpaHa OKpyKaroleu
Cpe.Bl.

Peanbhbie rasel. YpaBuenne Ban-nep-Baanbsca. U30Tepmbl peasibHOTO Trasa.

Buytpennsist sHeprus peaigbHoro raza. Cxmxenue razoB. D dext xoymns — Tomcona.
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1.

42. SlpneHuss Ha TpaHULE JKUAKOCTH U TBeproe Teno. KpaeBoll yroin cmauumBaHus.
IToBepxHOCTHOE HaTsKEHUE. [[0BEpXHOCTHO-aKTUBHBIE BELIECTBA.

43. Ucnapenue, muasienue, cyonumanus. luarpamma coctosiaus. TpoitHas Touka.

44. JlaBneHue 1noJ; M30rHyTON MOBEPXHOCTHIO KUJAKOCTH. KanmuispHbie ABICHUA.

45. Teepasie Tena. AMop(dHbIe U KpucTaTu4eckue tena. [lomuMepsl 1 okpyskaromas cpena.

46. Tunbsl KPUCTAJUIMYECKUX TBEPABIX TEII.

47. JledexTsl B KpUCTAILIAX.

48. TermoemkocTh TBEpABIX Te. 3aKoH [lrosonra u [1tu.
49.®a3oBbIe MEePEX0/Ibl MEXIY arperaTHBIMU COCTOSIHUSIMU BelecTBa. Pa30BbIe MEPEXO/IbI
IIEPBOT0 U BTOPOIr'O poja.

DJIeKTPUYECTBO U MATHETHU3M ,0lITHUKA, aTOMHAS U siiepHas pusuka (2 cemecrp).
Bonpocsl 1 ko/L10KBHYMA.

1.3aKk0oH coxpaHeHus PIEKTPUUYECKOro 3apsaa. 3akoH Kynona.

2. HampspkeHHOCTB 3nekTpuueckoro nois. [Ipunnun cyneprnosunuu. [lone nunons.

3. [Torok 1 LUpKyIALUs deKTpocTaTuyeckoro noius. Teopema ["aycca.

5. Pabota anekrpocrarndeckoro moss. [loTeHnman u ero cBsi3b ¢ HAPSHKEHHOCTBHIO.

6. IIpoBoHUKM W JUAJEKTPUKU B 3jeKTpocTathyeckoM moje. Konaencatopsl. EMKoOCTb
KOHJICHCATOPOB.

7. DHeprus B3aMMOJCHCTBUS IEKTPUYECKUX 3apsAJ0B. DHEPrusl YEIANHEHHOIO IIPOBOJIHHUKA,
KOHJICHCATOPa, JIEKTPUUECKOIO MOJIS.

8. Dnexrpuyeckuit Tok. Cuna Toka. Ctoponnue cuibl. JIC. 3akon Oma 715 yyacTKa Lenu u
JUIS 3aMKHYTOM 11€TIH, COJEPIKaIlero HCTOYHUK TOKA.

9. 3akon Oma u [Ixoyns-Jlenna B uHTerpaibHoN U 1uddepeHuansHoi popmax.

10. ComnpoTtuBiieHHE TPOBOJHUKOB M WX COCIUHEHHUSA. 3aBUCUMOCTh OT TEMIIepaTypHhl.
CBepxnpoBOIUMOCTb.

11. IIpoBogumocTh B MeTaiax. TepMOdJIEeKTPOHHAS SMUCCHS. SJIEKTPOBAKYyMHBIN THOJ.

12. ITpaBuna Kupxroda. PaBHoBecHbII MOCT YHHCTOHA.

13. IIpoBoaumocTs B mnoaynpoBoAHHKax. CoOCTBEHHas M INpUMECHass MPOBOIUMOCTb.
ITonynpoOBOIHUKOBBIN THO/.

15. Dnexrponus. [IpoBogumocTs B anekTponuTax. 3akoH Dapasest.

16. MarnutHoe nosne. 3akoH buo-Casapa-Jlannaca.

17. B3aumoseiicTBue napauienbHbIX TOKOB. 3aKOoH Amrepa.

18. JIBrkeHue 3apspKeHHBIX YacTUll B MarHUTHOM nojie. Cuna Jlopenua.

19. DnextpomaruutHas uHaAyKus. 3akoH Papanes. [Ipaswuio Jlenma.

22. Marueruku. /{ua-, mapa-, peppomarneruxu. [ unoreza Ammepa.

23. UHIyKTUBHOCTD. DHEprust MarHuTHOTO ToJist. Camounayknus. TpanchopmaTop.

24. TlepemenHsbIit TOK. 3akoH OMa /1715 IEPEMEHHOTO TOKA.

25. PeaktuBHOE compoTuBIeHNE. MOIITHOCTH B I1E€MTH MTEPEMEHHOTO TOKA.

26. KonebarenbHblii kKoHTYp. CBOOOIHBIE TapMOHUYECKHE KosnebaHus B KoHType. Popmyna
TomcoHa.

27. KonebGaTenbHbIN KOHTYP ¢ aKTUBHBIM COIIPOTHUBIICHHEM. 3aTyXatolue KojaeOaHus.

28. BeinyxneHabie kojebaHus. SIBIeHHE dJIEKTPUIECKOTO Pe30HAHCa.

29. DnexTpoMarHuTHbBIE BOJIHBL. Bektop YMoBa — IloliTuHra.

30. [Ikana DnekTpoMarHuTHHIX BoJIH. CBOMCTBA 3J1€KTPOMAarHUTHBIX BOJIH.

Bomnpoce! 2 koJIOKBHYMA.

OCHOBHBIE 3aKOHBI T€OMETPUUECKON ONTUKH.
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13

17.
18.

19.
20.
21.
22.

23.
24.
25.

26.
27.
28.
29.
30.

31.

32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

0.
11.
12.

Ontuyeckue npubopsl. Jlunza. @opmyna ToHkod nuH3BL. llocTpoeHue u3zo0pakeHHH B
TOHKOU JIMH3E.

®otomeTpusi. OcHOBHBIE (POTOMETPUUECKHE BEIIMYHHEI.

WNnrtepdepennuss cBeta. YciaoBHS MaKCHMyMa W MUHUMyMa HWHTep(EepeHIUU CBeETa.
[Tpumenenne naTEpPEPEHITUH.

Mertoabl OTy4eHHUs] KOTEPEHTHBIX CBETOBBIX BOJIH.

WuTepdepennys cBeta B TOHKHX IUIeHKaX. 11010Ck paBHOTO HaKJIOHA.

WnTtepdepennus cBeta B TOHKUX miieHKax. [Tonocel paBHOU TonmuHbI (Koibia HetoToHa)
Pacuer nnTepdepeHIIMOHHON KAPTUHBI OT JABYX HCTOYHUKOB.

Hudpakuus ceera. [Ipuamun [oiirenca - @penens. Merox 300 Openernsi.

Hudpaxius Openenst Ha KPyTriIoM OTBEPCTUU M HEMPO3PAYHOM JTUCKE.

Hudpakuus ceera. Judpakus Opaynrodepa Ha ogHou menu. Judpakimonnas pemerka

. Audpaxmus na kpucrawiax. @opmyna Bynbda — Bperros.

. l'onmorpadwus.
14.
15.
16.

Jucnepcus cBeta. DIEeKTPOHHAs TEOPUS AUCTIEPCHUH.

Hucniepcus ceeta. Bunbl criekTpoB u3nyueHus. KauecTBeHHBIN 1 KOJTMYECTBEHHBIN aHAIN3.
[Tornomenue cBera. 3akoH byrepa. CroexkTpbl H3JIydeHHUS M MOIJIOLIEHUS KaK METOJA
OTpaXkaTeJIbHON CIIOCOOHOCTH MOYB, TUArHOCTUKA 3arPsI3HEHHBIX HEPTHIO MTOYB.
[onapuzanus cera. Buapl nonspusanuu. 3akon Mantoca.

[Tonspusauus cBera Mpu OTPAXEHUU M HPEIOMIIEHHM HA TPAHULE JIBYX JIHMIJIEKTPUKOB.
3akon bprocrepa.

SIBneHue qBOMHOrO naydernpenomieHus. [Ipubopsl Ui noaydeHus, MoIsSpU30BaHHOTO CBETA.
OnTHuecku akTUBHbIE BellecTBa. CaxapuMeTpsl.

HckyccTBenHas ontudeckast anuzorponus. pdext Keppa.

XapaKkTepuCTUKU TEeIIoBoro usiyudeHus. 3akoH Kupxroda. 3axons Ctedana — bonbiimMana
u cMelenus Buna.

®opmyisl Panes — [Jxunca, Buna u [1nanka.

OnTHueckasi IUPOMETPHUSL.

3akoHbl (orodadpdexra. VYpaBHenue OiHmITENHHA I doTtorddekra. [IpumeHeHue
dotorddekra.

Macca u umnynsc gortoHa. JlapieHue creta.

Dddext Komnrona.

3aKOHOMEPHOCTH B aTOMHBIX CrieKTpax. JInHeiuaTeli ciekTp aroma BoJ0po/ia.

Crpoenue atoma. OnbIThl Pezepdopa no paccesHuto anbda - yacTui.

[Toctynatel Bopa. DkcrnepuMeHTalbHOE [10KA3aTeNbCTBO JHUCKPETHOCTH 3HEPreTUYECKUX
ypoBHelt atroma (onbIThl dpanka u I'epua).

DiieMeHTapHas Teopus atoma Bogopoja no bopy

Bomnpocsl 3 ko/L10KBHYMA.
I'mnore3a ne-bpoiinsa. BonHoBele cBolicTBa BemiecTBa. COOTHOIIEHNE HEONPEIEIEHHOCTEN
JUTSL KOOPAMHAT U UMITYJIbCOB.
BonnoBast pyHkius u ee cratuctuueckuit cmbici. O61ee ypasaenue Ilpeaunrepa.
CnuH snexktpona. KBanroselie uncna. [Tpunnun [aynn.
IIepnonnueckas cucrema siemenros J[.M.Menneneesa.
PentrenoBckoe uznydyenue. 3akon Mo3zinu.
IIpupoa XUMUYECKOH CBSA3H B MOJIEKYJIaX.
CnoHTaHHOE U BBIHYXIEHHOE n3inydeHue. JIasepsl.
IlonsiTHE 30HHOM TEOPUHU TBEPAOTO TEIIA.
Pa3mep, cocTas U 3aps aTOMHOTO spa.
Jledekt macchl v SHEpPIUs CBA3U sAAEp. SepHbIe CHIIBI U UX CBOWCTBA.
PagnoakTuBHOE U3ITy4EHHUE U €TI0 BUIBL.
buonoruueckoe nelicTBre paJuOAKTUBHBIX U3IYYEHHUH. 3allluTa OT paualiy.
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44. PaanoakTUBHEIE 3JIEMEHTHI. [I[puMeHeHe paiiOaKTUBHBIX H30TOIOB.

45. KoHTposib  paJiMOaKTUBHOIO 3arpsA3HEHHs] OoKpyxkarouieil cpenbl. [IpoGnema nukBuanuu
PaINOAKTUBHBIX OTXOJIOB.

46. 3akOH paInoakTUBHOIrO pacnana. [IpaBuna cmemieHus.

47. SInepHble peakiiuu U UX OCHOBHBIC THUIIBI.

48. SlnepHblie peakiyu 1o AeMcTBUEM HEUTPOHOB. LlenHas peakius aeaeHus.

49. Snepuas sHepretuka. TepMosiiepHbIe pEaKIUU.

50. Kiacchl 351eME@HTapHBIX YaCTHI] M BUJIbI UX B3aMOICHCTBHI.

51. Meroapl HaONMIOAEHHMST W PETUCTPALMU BJIEMEHTAPHBIX YacTUL M PaJlOaKTUBHBIX
u3nydyeHuil. PeructpalnoHHble CUETUUKH.

52. Meronpl HAONMIOACHMST W PETUCTPALMU  BJIEMEHTAPHBIX YacTUL M PaJlOaKTUBHBIX
n3nydeHuil. TpekoBbie JETEKTOPHI.

Tunvt mecmoegwvix 3a0aHull

PaBHOMEpHOE IBHKEHUE 110 OKPYKHOCTU OIPEAEIIETCS yCI0BUEM
a,=0,a,=0
a, =0,a, = const
a, =const,a, =0
a, =const,a, #0
3aBHCUMOCTb ITyTH OT BPEMEHH JUIs IPSIMOJIMHEHHO ABMXKYIIErocs Tena UMEET BUJL

S =2t +3¢t> ( Bce Benuuunbl gaubl B CU). Yckopenue Tena yepes 2 cek 6yaeT paBHO [M/c” ]

6

38

30

24
MartepuanbHas TOUKa BpalaeTcs paBHO3aMEAJIEHHO M0 OKPY>KHOCTH MPOTUB YacOBOI
CTpEJIKH. Y CKOPEHHE TIPU 3TOM HATPABJICHO BIIOJb

1 2

1
2
3
4

3aBHCHMOCTb YyIJIa IOBOPOTA OT BPEMEHM ISl BPAIIAIOIIETOCs Tela UMEET BU
@=4+2t +2t” (Bce Benmmuuns! gansl B CU). Pamuyc Bpamenus Tena 10 cm. HopmansHoe

yCKOpEHHE K KOHITy BTOPOif CeKyHIBI paBHO [M/ ¢’ |
10
16
100
1000
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[Ipu yBenuuenuu B 4 pa3za Macchl Tella, CKOJIB3SILIEro 10 FTOPU30HTAIbHOM OBEPXHOCTH, CUjla

TpPEeHHUS

yBeIMUUTCS B 4 pasa
yBeIuuurcs B 16 pa3
YMEHbIIUTCS B 4 pas3a
yMEHbIIUTCA B 16 pa3

6. Ilpu yBenmnyeHHH MaccChl OAHOTO U3 TN B 4 pa3a U yBEIMYCHUH PACCTOSHUS MEXKy HUMU B 2
pa3a cuiia TATOTEHUS

3aBUCHMOCTD UMITYJIbCA OT BPEMEHH ISl IPSIMOJIMHEMHO ABUKYIIET0Cs TeJla MPEJICTaBICHA

YBEJIMUYHTCS B 2 pa3a
yBeNIMUUTCS B 4 pasza
YMEHBIIHUTCSA B 2 pa3a
HE U3MEHUTCS

Ha rpaduke.

3aBUCHMOCTD paBHOHeﬁCTBYIOHleﬁ CHJIbI OT BpEMCHU UMCET BU

F 1

N

P

5

W

F 1

t

v
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10.

11.

12.

13.

14.

VYpaBHeHME IBUKEHHUS Tella 10 HAKJIOHHOW MJIOCKOCTH UMEET BUJ
F+mgsina— umgcosa =0.

%
N

HaHHOG TECJIO ABHUXKETCA IO IIJIOCKOCTH

PaBHOMEPHO BHU3
pPaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEPX

J71st aGCOMOTHO HEYNPYTOTo yaapa BBIOTHAETCS
TOJIbKO 3aKOH COXpPaHEHUS UMITYJIbCa
TOJIBKO 3aKOH COXPaHEeHHsI KHHETUYECKOM SHeprun
3aKOHBI COXPAHEHUS UMITYJIbCa U KUHETUYECKOM SHEPTUr
HE BBIMOJIHSIOTCS 3aKOHBI COXPAHEHUS UMITYJIbCA M KHHETHYECKOH SHEepPTUn

Kunernyeckas 3Heprus tena npu yBeIMUEHUU CKOPOCTHU Tena B 4 pasa
YBEJIUYUTCS B 2 paza
yBeJIMUUTCS B 4 paza
YBEJIUYUTCS B 8 pa3
yBenuuuTcs B 16 pas
[ToreHuuanbHas 3Heprus Npyx uHbI xxecTkocThio 80 H/M cxxaroil Ha 5 cm Oynet paBHa [Jx]
40
0,01
0,1
400

OCHOBHOG ypaBHeHI/Ie INHAMUKAN BpamaTeanoro JABHUKCHUS TBepI[OI‘O TEJIa UMECT BUJ
M=J-¢
L=J w
M=J w
L=[r-pl]
MOMCHT I/IHepIII/II/I JOUCKAa OTHOCUTCIIBHO OCH , Hpoxomnueﬁ KaCaTCJIbHO K €TI0 HOBerHOCTI/I
yepes KOHEL paauyca, paBeH

LS
V5mR?
yme?
13/ up?

20

MOMEHT UMITYJIbCa OTHOCUTENIBHO HEMOABUKHON OCH U3MEHSETCS 110 3aKOHY L = at’.
VYkaxwute rpaduk, MPaBWILHO OTPAXKAIOIINN 3aBUCUMOCTh OT BPEMEHH BEJIMUUHBI MOMEHTA
CHUJI, AEUCTBYIOIIUX Ha TEJO
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M1
M

M MA

N

>

t t
15. CrutontHO#M ¥ MOBIH MIMHIPEI, AIMEIOIINE OJUHAKOBBIC MACChl ¥ PaJNyChl, BKATHIBAIOTCS 0€3

IPOCKaJIb3bIBaHMS Ha TOpKY. Eciin HayambHble CKOPOCTH TEJ OIMHAKOBBI, TO
BbIILI€ TOJHUMETCS MOJIbII 1ap
00a Tesla MOTHUMYTCS Ha OJIHY U TY K€ BBICOTY

BBIIIE€ TIOJTHUMETCS CILTOIIHOMN LIUIUHAP
16. Ilpu yBennyeHnM yriaoBOW CKOPOCTH BPALEHMS 1Iapa B 3 pa3a, €ro KWHETHYECKast SHEPTus
yBenuuuTcs B 9 pas
yMEHbIIUTCS B 9 pa3
HE U3MEHUTCS
yBEJIMYUTCS B 3 paza

17. Cunbl uHEpUUU 00YCIOBIIEHBI
B3aUMO/ICCTBUEM TEN B CHCTEME OTCUETA
YCKOPEHHBIM JIBI)KCHHEM CHCTEMBI OTCUETA
YCKOPEHHBIM JIBUKEHUEM TEJ B CUCTEME OTCUETa
PaBHOMEPHBIM MPSMOIUHEHHBIM JBUKEHUEM CUCTEMBI OTCUETA
18. Ha nBukyiuecs tena BO Bpallatouieicsi CUCTEME OTCUETa JEeHCTBYET
TOJIBKO LIEHTPOOEKHas ChIla
Tonbko cuina Kopuonuca
U 1ieHTpoOexxHas cuia, u cria Kopuonmca
19. [Ipu yBenuueHUn 4aCTOTHI BpallleHUs] CUCTEMBI oTcueTa B 4 pa3za cuia Kopuomnuca
yBeIn4MBaeTcs B 16 pas
yBeIMuMBaeTcs B 4 paza
ymeHb1aeTcs B 4 pasza
HE U3MEHsETCA
20. YcioBue miaBaHus Teaa B dKUJIKOCTH OMPEAETIIeTCs
00BEMOM Tena
Maccou Tena
dbopMoit u Maccoii Tena
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COOTHOIIIEHUEM IUIOTHOCTEH TENa M KUIKOCTH
21. YpaBHeHHE HEPA3PBIBHOCTH JIJI1 HEC)KMMAEMOW JKUIKOCTH UMEET BU/T

S
— = const
1)
2
1))
P+ P = const

S - v = const

P+pgh+pU

= const

22. Ilpu mepexoze BOJIbI U3 OJHOU TPYOBI B IPYTYIO, THaMETp KOTOPOH B 2 pa3a MEHbIIIE,
CKOPOCTb TEUEHUS
yMeHbIlaeTcs B 2 pasza
yMeHbIlaeTcs B 4 pasza
yBEJIIMYUBAETCS B 2 pasza
yBeIMuuBaeTcs B 4 pasza
23. Ilpu yBenu4eHUH MACChl Ipy3a MPYKUHHOTO MasiTHUKA B 4 pasa, mepuoa
yMeHbIlaeTcs B 4 pasza
yMEHbIIaeTcs B 2 pasza
yBeIMuuBaeTcs B 4 pasza
yBEJIIMYUBAETCS B 2 pasza
24. MakcumalibHas CKOpOCTh TAPMOHUYECKUX KOJIeOaHUH paBHa

|Ad]
07
A
e’
25. Ilpu yBenmu4eHUH 4acTOTHI KoJieOaHui B 2 pa3a MoHas SHEPTUs MaTepUaIbHOU TOUKH,
COBEPIIAIOIICH rapMOHUYECKUE KOTIeOaHMs
yMeHbIaeTcs B 4 pasza
yMEeHbIlIaeTcs B 2 pas3a
yBEeJIUYUBAETCs B 4 pasza
yBEeJIMUYUBaeTCs B 2 pas3a
26. OCHOBHBIM CBOMCTBOM BOJIH SIBIISIETCS
MEePEHOC YacTull 0e3 ImepeHoca SHePruu
MEPEHOC dHepruu 6e3 mepeHoca YacTHIl

MEPEHOC, KaK YacTHUll, TaK U SHEPTUU
27. CBs13b MEXIY JAJTMHON BOJHBI U CKOPOCTBIO €€ paclpoCTpaHeHHsI BhIpaxaeTcst popMyIioi

A=v-v
A=v-T
1=2
T
A=2vv
28. PaccTosiHuEe MEXTy COCCTHUMHM Y3JIaMH CTOSIUCH BOJHBI PAaBHO

A

4

A

4

2

24
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29. CBsi3b MEXy SJHEPTUEH U UMITYJIbCOM PEJISITUBUCTCKOM YAaCTUII UMEET BUJL

E=\m’c* + ch2

E = pc
E = \m’c* + p’c’
E=pov
30. OCHOBHOM 3aKOH PEIATUBUCTCKON TMHAMUKN UMEET BU/I
- -
F=mya
5
;, _ d _myv
dt \J1-v?/c?
N
I_; _ dm, v
dt
5
- m, O
F = 0
1-0° / c’
31. Macca aBukylIecs 4acTHIIbl BABOE OOJIbIIIE MACCHI TOKOS MPU CKOPOCTH YaCTULIBI PaBHOM
3
—c
2
3
—c
4
V3
—c
2
c

32. Ecnu oiMH U3 ABYX TOUYEUHBIX 3apsI0B YBEJIMUUTH B 2 pa3a, 4TOObI CHJIA KYJTOHOBCKOTO
B3aMMOJIEHCTBUS OCTAJIaCh MOCTOSTHHOW, PACCTOSIHUE MEXAY HUMH HaJI0
YBEJIMUYUTH B 2 pasza
YMEHBILUTH B 2 pa3a

YBCJIUYUTH B \/E pa3a

YMEHBILIUTH B J2 pasa
33. HanpsiKeHHOCTb JIEKTPUUYECKOTO OIS U3MEPSIOT ¢ MOMOILBIO IPOOHOTO 3apsiaa g, . Ecin

BEJIMYMHY MPOOHOTO 3apsi/ia YMEHBIIUTH B pa3, TO MOAYJIb HAMIPSHKEHHOCTH U3MEPSIEMOTo
0JIS

HE U3MEHUTCS

YBEJIUYUTCS B N pa3

YMEHBIIUTCSA B N pa3

YBEIMUUTCA B 11° pa3

34. I'paduix 3aBUCHMOCTH HaPsKEHHOCTH E 351eKTpocTaTHuecKoro mojist ABYX 3apsKeHHBIX

IJIOCKOCTEN ¢ OIMHAKOBOM MOBEPXHOCTHOM INIOTHOCTBIO HA pacCTOSIHUM d ApyT OT Apyra
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+6 =4

=5
0 d X
HMEeT BUJL
E A E A
- Y
|d g —
: d 4
—
E A E A
]
|
|
S i b
d Z d X

N
35.Ha PUCYHKC IMOKa3aHO HAIIPABJICHUC E HaIPsPKCHHOCTHU 3JICKTPHUYCCKOIO ITOJIA ABYX PABHBIX

10 MOAYJIIO TOYEUHBIX 3apsOB ¢, U ¢, B TOUYKE A, paBHOYAAJIEHHOW OT OTUX 3aps0B. 3HAKU
3THUX 3apsA70B OyayT
.—..
<50

._-Q
=
]
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q,>0,q,<0
q,<0,9,>0
q,>0,q9,>0
q, <0, g, <0

36. IloTok BeKkTOpa HAIPSYKEHHOCTH CKBO3b 3aMKHYTYIO IIOBEPXHOCTb S, PaBEeH

37. I'pagueHT NOTeHIMAaNa 3JIeKTPUUECKOro MOJIsl OTPUIATENLHO 3apsyKEHHOW OEeCKOHEUHOM
IUIOCKOCTH B TOUKE A MMEET HallpaBJICHUE

-6
M

A

A=
) )




W N =

4
38. EMKocTh Kax10T0 KOHIAeHcaTopa B 6atapee C =100n@ . O6mas eMKocTh OaTapen

KOHJIEHCATOPOB paBHA [nCD]

40
75
100
400
39. Ha pucyHke nokazaHa 3aBUCUMOCTb CUJIbI TOKA B IIPOBOJIHUKE OT BpeMeHHU. 3a Bpems oT 10 ¢
110 20 ¢ uepe3 ceyeHue 1o MPOBOJAHUKY IPOIIEIT 3apsi]l [K/z]

I
80

60

. \

20

5 20 15 20 25 30;,

150
200
350
400
40. ConpoTHBI€HNE yYacTKa enu AB, IpeICTaBIEHHOT0 Ha PUCYHKE, T1I€ KaX bl PE3UCTOP

R =30 Om, paBHO [OM]

R R
A R B
— [  —
R
1
|
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40
50
75
120
41. Jlammnouka BKJIFOUEHA B ceTh ¢ Hanpspkenuem 200 B u nponyckaet Tok 0,5 A. 3a 2 yaca
JaMIo4yKa NoTpedIsieT SHEPTUI0 PAaBHYIO [,bec
200
10°
360-10°
720-10°
42. Bropoe npasuiio Kupxroda umeer Bua

Y IR =0

ZIiRl. = const
Y IR =) ¢

i k

Y IR =) IR,
i k

43. Hanps>keHHOCTh MarHMTHOT'O TIOJISl B LIEHTPE KPYrOBOIO BUTKA pajguycoM 10cwm, 1o KoTopoMy
TeyeT ToK 1A, paBHa [A/u]
8
2
10
5

44. B nByx mapajuiebHBIX APYT APYry IPOBOJHUKAX TOK T€UET B MPOTUBOIMOJIOKHBIX
HanpasieHusx. [IpoBogHuku
HOPUTATUBAIOTCS
OTTaJIKUBAIOTCA
HE B3aMOJIEHCTBYIO IPYT C IPYroM
MIOBOPAYMBAIOTCS B OJJHOM HalpaBlIeHUU

45. Ha pucynke u300pakeHbl CEYeHHs IBYX JUIMHHBIX MapajlIeNIbHBIX IPOBOJIHUKOB C TOKaMH,
npudeM [, = 21, . UHayKuus pe3ynbTUPYIOIIEr0 MarHUTHOT'O 110JI PaBHA HYJIO B HEKOTOPOH
TOYKE MHTEpBaJa

o0 o e
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46. Butok mpoBoJia HAXOUTCSI B MArHUTHOM T10JI€, IEPIEHAUKYJIIPHOM IUIOCKOCTU BUTKA, U
CBOMMH KOHIIAMU 3aMKHYT Ha aMIiepMeTp. MarHuTHasi HHIYKIUS TOJIsl MEHSIETCS ¢ TeUeHHEM
BPEMEHH COTJIACHO TpaduKy. AMIIEpPMETp MOKAKET HATUIHUE HICKTPUIECKOTO TOKA B MOMEHT

BpEMEHU
B A
+ $ 3
1 2 3 4 t
I i
| |
! 1
| |
or0molc
orlmo3c
or3nodc
or0modc

47. Ilpu yMEeHbIICHUH MarHUTHON MHIYKLUU B 3 paza 00beMHasl IJIOTHOCTh SHEPTUM MarHUTHOTO
1oJist
yBEJIMYUTCS B 3 paza
YMEHbIIUTCS B 3 pas3a
yMeHbIIUTCS B 9 pa3
yBenuuuTcs B 9 pas

48. BemectBo, 00sanaroniee ClIOHTAaHHON HAMarHUY€HHOCTHIO B OTCYTCTBUU BHEIITHETO
MAarduTHOTO I0JIf, 3TO
JAUaMardHeTuk
napaMarHeTHK
dbeppoMarHeTuk
TUDIIEKTPUK

49. Ha pucyHke mpeacTaBiieHa MeTJis ructepesuca gpeppomarsetuka. KosprutusHoii cume

COOTBCT! CTByIOT TOYKH
iM

[S]

Ou?2
Oml
lu4d
32



3ub6
50. KonebaTenbHbIi KOHTYP COCTOMT M3 KOHIEHCATOPa JIEKTPOEMKOCThI0 C M KaTyIIKH
MHIYKTUBHOCTBIO L. ECiiu 351eKTpOEeMKOCTh KOHJIEHCATOPA U MHIYKTUBHOCTD KaTYIIKU
YBEJIMYUIIUCH B 3 pasa, TO MEePHOJ] CBOOOIHBIX JIEKTPOMArHUTHBIX KOJICOAHUM B 3TOM
KOHTYpe
yBEJIUYUTCS B 3 pasza
YMEHbIIUTCS B 3 pas3a
yBeJIMYuTCS B 9 pasza
HE U3MEHUTCS
51. K nocnenoBaTenbHO COETUHEHHBIM PE3UCTOPY, KOHIEHCATOPY U KaTYIIKE MOJAaHO

nepemenHoe Hanpspkenre U. Ecnu najenre HanpsbKeHus: Ha pe3ucTope Up =08 , Ha

U, =5B U.=2B

Karyuke ~ L U KOHAEeHcaTtope ~ ¢ , To U paBHO [B ]

~ L W N

52. 1o yyacTKy 1enu conpoTuBiieHneM R TedeTt rnepeMeHHbIi TOK, MEHSIOIIUNCS 110
rapMOHHMYECKOMY 3aKOHY. Ecii yMeHbIIUTD JEHCTBYIOLIEE HANIPSKEHUE B 2 pasa, a
COINPOTUBIIEHUE YBEJIUYUTD B 4 pa3za, TO MOIIHOCTb HA 3TOM y4YacTKe

yMmMeHbLIuTCA B 16 pas
yYMEHbIIUTCS B 4 pas3a
yBEJIUUUTCS B 4 pasza
yBenuuuTcs B 16 pas
53. Ilonnas cucrema ypaBHeHUN MakcBeia s 3JIEKTPOMArHUTHOTO T10JIsI UMEET BUJL

—

> - 0B
iEdl=—£57dS

- - a@B -
inl=—£]+7;-dS
degzq

S

§§¢s:o

Crnenyromas cucrema ypaBHeHI/Iﬁ

{Edl —j——ds

fral _ja_DdE
§Bd5=o
§§d§=o

CIipaBCJivBa IJid ICPEMCHHOTO 3JICKTPOMArHuTHOT'O ITOJIA



B OTCYTCTBHUCE 3apsAKCHHBIX TCJI 1 TOKOB IIPOBOANMOCTHU
IIPpU HAJIMYUHU 3aPAKCHHBIX TCJI U TOKOB IPOBOANMOCTHU
B OTCYTCTBUEC TOKOB ITPOBOAMMOCTHU

B OTCYTCTBHUC 3apsAKCHHBIX TCJI

54. I[J'IH OJICKTPOMArdHMTHBIX BOJIH XapaKTECPHO SABJICHUEC, KOTOPOC HE ABIACTCA O6IJ.[I/IM CBOWMCTBOM

BOJIH JIFOOOW TIPUPOIBI
IpeIOMIICHNE
HOJISIpU3ALUS
nudpakus
UHTEpEpeHIHS

55. B 251eKTpOMarHuTHON BOJIHE, PACIIPOCTPAHSIONICHCS CO CKOPOCTRIO U | TpOnCXOIsIT

KoJieOaHus BCKTOpPOB HaHpﬂ)KeHHOCTCﬁ QJICKTPHYCCKOI'O I10JIsA E N MarouTHOI'O IT1OJIsA H .

— — -
BGKTOpI)I E, H nv HMCIOT B3aMMHYIO OPHCHTAIUIO

-

T T

= + r
Tl T
-
st
c
[ |—iL
T oL o<

-

-

oy Dy bty by

<
cl ct

<l
T

-

-

-

56.JIya AB mpenomiusierca B Touke B wm uuer mo nyru BC. Ecmu n, =const, a n,

YBCIUYUBACTCA, TO JIYY NPCIIOMITACTCS 1O IMYyTH

A

n,

n,

B W =
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57. SIBneHue MOTHOTO BHYTPEHHETO OTPaKEHUS HAOIOIAETCsl PU YCIIOBUH
n, >n,
n, <n,
n, =n,
n, <<n,
58. PaccTrosiHre OT mpeaMera 10 pacceuBaroleld JUH3bI 4 cM, PACCTOSHUE OT JIMH3BI 10

n3o0pakeHus 2 cu. DOKyCHOE pacCTOsTHUE JIMH3BI paBHO [ cm]

Wlh AW b= P

59. BoaHBI cTPOro onpeaeneHHon U MOCTOSTHHOM YacTOThI — 3TO
KOT'€pEHTHBIE BOJIHBI
MOHOXPOMAaTHYECKHE BOTHBI
rapMOHHYECKHE BOJIHbI
CTOSTYHE BOJIHBI

60. JIBe KOorepeHTHbIE CBETOBBIE BOJHBI ¢ A=500HM TMPUXOIAT B HEKOTOPYIO TOUKY MPOCTPAHCTBA

C pa3HOCThIO X0/a 2,25 mkm. Pesynbrar unTepdepeHiuu B 3Toif Touke Oyier
max 5 nopsiaKa
max 4 mopsiika
min 5 nopsiaka
min 4 nopsiaka

61. [Ipoxons yepes MIICHKY, 3€IE€HBIH CBET MPH YMEHBIICHUH TOJIIUHBI IUIEHKH CTAHOBUTCS
KpacHbIM
HE U3MEHSIETCSI
¢buoneToBsIM
roixyObpIM

62. Iudpakuus cBeTa— 3TO
HAJIOKCHHUE KOI'CPCHTHBIX BOJIH B ITPOCTPAHCTBE
orubaHue CBETOBBIMH BOJTHAMH MPEMSATCTBHUMA
pa3JoXKeHHe CBeTa B CIEKTP
yropsiioueHre KojaebaHuii CBETOBOTO BEKTOpa

63. Yucno mtpuxoB Ha 1 cm qUPPaKIMOHHON peleTKH ¢ IepuoJoM 1 mkm paBHO
10
100
1000
10000

64. Jluctiepcusi Ha3bIBa€TCS HOPMAJIbHOM, €CIIU NPU YMEHBIIEHUH JJIUHBI BOJHBI A IOKa3aTellb

MMPECIOMIICHUA
YBCIUYNBACTCA
HC U3MCHACTCA
YMCHBIIACTCA

65. IHTEeHCUBHOCTD CBETA, MPOILIEAIIETO Yepe3 MOAPU3aTop M aHAIU3aTop OyIeT MaKCUMaIbHOM,
35



€CJIM YroJ MEXIY OCSIMH MOJISIpU3aTOpa U aHaJIM3aTopa paBeH
0()
30°
45°
60°

66. Ecnu cBeT majaet Ha rpaHully pas3zelia ABYX JUAJIEKTPUKOB, TO
OTPaXEHHBIN U MPEJIOMIICHHBIH Y4l YaCTUYHO MOJISPU30BAHbI
OTPa)KEHHBIN U MPETOMIICHHBIN JTy4d HE MOJIIPU30BAHbI
OTPaXEHHBIHN U MPEJIOMIICHHBIH JTy4d B3aUMHO MEPIEHAUKYIISIPHBI
OTPa)KEHHBIN U MPETOMIICHHBIN JTyYH MI0CKOMOISPU30BAHbI

67. Ilpu nBOMHOM JlyuenperoMIEHUN
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTyYH HE MOJIIPHU30BAHBI
OOBIKHOBEHHBII 1 HEOOBIKHOBEHHBIH JTy4H YaCTUYHO MOJISIPH30BAHbBI
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTYy4H TUIOCKOIIOJIIPH30BAaHBI B TAPAIIICITbHBIX
IUTOCKOCTSIX
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4H TUIOCKOIIOJISIPH30BaHBI BO
B3aUMHOIIEPIICHINKY/ISIPHBIX TUIOCKOCTSX.

68. BCH_IeCTBa, CIIOCOOHEBIE IIOBOPAYUBATD IIJIOCKOCTD ITOJIApU3allUuU, ABJIAOTCA
OIITHYCCKHN aKTHBHBIMH
OINTUYCCKHU U30TPOITHBIMU
OINITUYCCKHU aHU30TPOITHBIMU
OIITUYCCKHU HE aKTHBHBIMU

69. YuuepcanbHast pyHkuus Kupxroda ass TemioBoro u3jiydeHus paBHa
CHEKTPAJIILHOM MOMIOIATENbHON CIIOCOOHOCTH YEPHOTO TEa,
CHEKTPAIbHOM MOTIOIATENEHONW CIOCOOHOCTH CEpOro Tena,
CHEKTPaJIbHOM MJIOTHOCTH SHEPTreTUUYECKON CBETUMOCTH YEPHOI'O Tea,
CIEKTPAJILHOM INIOTHOCTH DHEPreTUUYECKON CBETUMOCTHU CEPOTO Tela

70. Ha pucyHke moka3aHa KpuBasi 3aBUCUMOCTH CHEKTPAaJbHOM IUIOTHOCTH 3HEPreTUYECKOU
CBETUMOCTHU a0COJIIOTHO YepHOro Tena oT AnuHbl BosHbl npu 8000K. Eciu Temneparypy Tena

yBenuuuTh 10 16000 K, TO njMHA BOJHBI COOTBETCTBYIOIIAS MAaKCUMYMY W3IIY9eHHS OyIeT
paBHa [HM]

I, 000K

100
200
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600
800

71. YpaBuenue DitHmreiHa 1151 GoTod(PdekTa BrIpakaeT 3aKOH COXpaHEHUS

UMITYJIbCa
SHEPruu

MOMEHTA UMITYJIbCa
JIEKTPUUYECKOTO 3apsiia

72. 3aBUCHUMOCTh MaKCHUMAaJbHOW KMHETUYECKOW FHEepruu (HOoTOINeKTpoHOB W OT 4HacToThl V

najarmux Ha (oToreMeHT GOTOHOB cooTBeTCTBYET rpaduk 1. Ecnu nanHb (oTOdIEMEHT
3aMEHHTh JPYrUM ¢ Oojblield paboroit BbIXoga, TO Tpapuky W =f (v) Oymer

COOTBETCTBOBATH

RS I O Ry

73. Ha PUCYHKC NPUBCACHBI JIBC BOJLTAMIICPHBIC XAPAKTCPUCTUKHU OJHOI'O (I)OTOBJ'ICMGHT&. I[J'ISI

HaCToT vV IaJaroIIuXx I/I3J'IyT-IeHI/II71 u OCBGHIGHHOCT@I\/'I E CITpaBCaAJIUBO

f\‘}'

~
—~

v =v,, E<E,
v=v,, E >E,
v, >v,, E >E,
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v, <v,, E <E,

74. JlaBneHue cBeTa Ha YEPHYIO TOBEPXHOCTD
B 2 pa3a MEHbIIIE, YEM Ha 3€pKaJIbHON ITOBEPXHOCTHU
B 2 pa3a 0oJbllle, YeM Ha 3epKajIbHOM IOBEPXHOCTH
OJIMHAKOBO C JJaBJICHUEM Ha 3€pKajbHON OBEPXHOCTH
B 4 pa3a 6oJbllle, YeM Ha 3epKajIbHOM OBEPXHOCTH

75. llpu sddexre Komnrona nns magaroomiero M3JIydyeHUs UIMHOM BOJIHBI A U PacCEesHHOTO

u3Ny4eHus: A' crpaBeasiuBO

A>A

A'>A

A=A

A'>> A

76. Ha pucynke n300pakeHbl CTallMOHapHbIe OPOUTHI aTOMa BOJOpO/Ia coriiacHo monenu bopa, a

TAKXEC yCJ'IOBHO I/1306pa)KCHBI nepexoabl JJICKTPOHA C O,HHOﬁ CTaHHOHapHOﬁ Op6I/ITBI Ha
z[pyrylo, COIIPOBOXK AU CCA I/ISJIy‘IeHI/IeM KBaHTa OHCPIUH. MaKCHMaHBHOﬁ qacToTe

H3JTYyUCHUSA B CCpUHN Jlalimana COOTBCTCTBYCT IICPEXO]

n=1
n=2
=3
n=5
n=d

Sn—>1n
Sn—2n
Sn—3n
2n—>1n

77. MC)KI[y TpEMA HHUXHUMU YPOBHAMHU SHCPIrUU IJJICKTPOHA B aTOMC BOAOpPOAda MHUHHUMAJIbHAS

qacToTa nmorjiouracmMoro (bO_TOHa COOTBCTCTBYCT IICPEXOAY

E=0
E-
E;
E,
E2—> E 1
E 1—>E2
E2—>E3
E 1—>E3
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78. Ilnvuubl BoJIH 1€ bpoiis 1js 3IE€KTpOHA, MPOTOHA U ¢ - YACTHIbI, ABWKYIIUXCA C OMHOU U

TOM XKe CKOPOCTBHIO CBA3aHHbBI COOTHOICHUCM
A, >, >4,
A, <A, <4,
A > A, <A,
A=A, =2,

79. BeposTHOCTh OOHAPYKUTH NEKTPOH HA YIACTKE (a,b) OJIHOMEPHOTO MOTECHIMAIBHOIO SIIMKa

b
¢ OECKOHEYHO BBICOKMMH CTEHKAaMH BBIYMCIISIETCS IO (bOpMYJ'Ie w =dex, rie w -

a

IUIOTHOCTHh BEPOSITHOCTH, ompenensemas y - (yaxmueir. Ecom yw - QyHKOus nmeer Bup,

. L L
yKa3aHHBIH HAa PUCYHKE, TO BEPOSITHOCTh OOHAPYKUTH SJICKTPOH Ha YUaCTKe 3 <x< 5 paBHa

0

ug|
L‘"“

W= N = DN = =
I I | o|w

80. HacTp MCXOJHBIX PaJMOAKTUBHBIX SJE€pP PaCHaJaroOlIMXCs 32 BPEMS PABHOE JIBYM I€pHUOAAM

noJypacrnaja, paBHa

O — B— = W

81. B pesymprare f - pacmaga sapa ¢ HOPSAKOBBIM HOMEpoM Z, oOpasyeTcst 3JIEMEHT ¢

MOpsAAKOBBIM HOMECPOM B TaGHHHe MeHneneeBa

742
Z+1
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82.

\9)

AN N B~ W

10
11
12
13
14
15
16

17
18
19
20
21
22
23

24
25

26
27

Z-1
Z-2
Slnpo m3oToma ypaHa U TOC/IE HECKOJBKHX PajMOAKTHBHBIX PAcHaoB IPEBpaIacTCs B
PO U30TONA 5, U B Pe3yJbTaTe
OJIHOTO ¢ W ABYX [ pacnaioB
OJIHOTO & ¥ OJIHOTO [ pachajoB
JIBYX ¢ W JIBYX [} pacmnazioB
TaKo€ MPEBPAIIEHHE HEBO3MOXKHO

Bonpocsl Ha 3a4eT
Mexannka u MoJiekyJisipuas ¢usuka (1 cemectp)

Cucrema otcuera. IlyTh, mepemernieHue, CKOpPOCTb, YCKOpPEHHE IpU PaBHONEPEMEHHOM
MPSIMOJIMHEITHOM JIBU>)KEHHH.

KunemaTtnka BpamaresbHOr0 JABWKEHHS. YTOJ IIOBOPOTA, YIVIOBask CKOPOCTh, YIJIOBOE
YCKOPEHHME U UX CBSI3b C IMHEHHBIMU XapaKTEPUCTUKAMMU.

Jlunamuka marepuanbHoi Touku. [loHsaTue maccsl, cuibl. 3akoHbl HproToHA.

Cunel B MeXaHHKe (Cujia TPEHUS, TSHKECTH, YIPYTOCTH).

3akoH Bcemuphoro tarorenus. Kocmuueckue ckopocTu.

ITonsTHe 3aMKHyTOM cucTeMbl. MMIyiapc maTepuanbHONW TOYKH, MEXAHUYECKOW CUCTEMBI.
3aKOH COXpaHEHMsI UMITYJIbCa.

Pa6ora. Mommnuocts. KIIJ[. Kunernueckas u moTeHIMalbHAs dHEPTUH. 3aKOH COXPAaHEHUs
SHEPIUM.

MowmeHT cuibl. MOMEHT UMIybca. 3aKOH COXPaHEHUs MOMEHTA UMITYJIbCA.

OcHOBHOE ypaBHEHHE TUHAMHUKHU BPaAIIaTEIHbHOTO IBHKEHHSI. MOMEHT WHEPIUH.

Mowment unepuuu. Teopema Irelinepa. I 'upockomnsl.

Kunerundeckas sHeprus Bpaienus. PaboTa, coBepiiaemas pu BpallleHUH Tea.

HCO. Cunel nHepuun.

[Tpuntun otHOocutensHOCTH ["amunes. [Ipeobpazoanus [Manumnes.

[Toctynater CTO. [IpeoGpazoBanust JlopeHna s KOOpAUHAT U BPEMEHHU U MX CIIEJICTBUSL.
OCHOBHOM 3aKOH PENSATUBUCTCKON TMHAMUKHU. 3aKOH B3aUMOCBSA3U MACChI U SHEPTHUU.
CaoiicTBa xujKocTel u razoB. ['mapocraruueckoe naiaeHue. 3akonbl [lackans, Apxumena.
VYcnoBus naBaHus Te.

CranmoHapHoe TeUeHHUE UJIeaTbHOM )KUJIKOCTU. Y paBHEHUE bepHyIu U clieicTBUS U3 HETO.
BsskocTs. JlamuHapHoe 1 TypOyineHTHOe TeueHHe KuaKkocTi. Yucno PeliHonbca.
Ornpenenenne Bs3kocTH MeTooM CToKca.

Onpenenenne BA3KOCTH MeToa0M [lyazens.

Mexannueckue KoneOaHus U UX XapaKTEPUCTUKH.

["apmonnueckuit ocunsuiaTop. [IpyxuHHBIN, QU3NYECKU 1 MaTeMaTHUYECKU MasSTHUKU.
Yropyrue BOJNHBL. YpaBHEHHE Oerymiell BOJHBL. 3eMIIETPSCEHHUS: MPUYUHBI, TOCIEACTBUS,
MPOTHO3.

WuTepdepenmus BomH. CTossune BOTHBL 3BYK, HH(Pa3BYK, yIbTPa3BYK.

CrarucTuyeckuil U1 TEPMOJMHAMHYECKUI METO/bl MCCIEAOBAHUS CUCTEMbl MHOTHX YacTHL.
OcHouble nonoxxenust MKT cTtpoenus BemiecTsa.

[TonsiTue mons BemectBa. KonuuectBo BeniectBa. MoisipHasi Macca, Macca OJJHOM YacCTHIIbI.
Wneanbhelii raz. OcnoBHoe ypaBHenne MKT ugeanbHoro rasa.
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28
29
30
31
32
33
34
35
36

37
38
39
40
41
42
43

44
45
46
47
48
49
50

o)} DNk W=

oo

10
11
12

13
14
15
16
17

VYpaBHEHME COCTOSHUSA UAEATBHOTO rasa. M3onponeccsl.

3akoH MakcBeiia 0 pacipeiesIeHUd MOJIEKYJI H€aIbHOTO Ta3a 110 CKOPOCTSIM.
Bapomerpuueckas ¢popmyna. Pacnpenenenne bonpimana.

Huddysus. 3akon Guka. Koaddunment nuddys3un.

TemnonpoBoaHOCTH. 3akoH Dypbe. KoadpuimeHt TermionpoBogHOCTH.

Bsizkocth. YpaBuenue HprotoHa. KoadduiimeHTt BI3kocTy.

[TepBoe Hauano TepMoOgMHAMUKH. BHYTpeHHss sHeprusi. Pabora B TepMoAnHAMUKE.
TermmoeMkocTh ra3oB. Y paBHeHue Maiiepa.

UYucno creneneid cBoOoabl. 3akoH bosbpiiMana o paBHOMEPHOM pacHpeiesieHHH YHEPTUU IO
CTEMEHSIM CBOOO/IBI.

[TpuMmeHeHre nepBoro Hayajga TEPMOJIMHAMUKH K U30IIPOLIECCaM.

Annabatudeckuii mporecc. YpaBuenue [lyaccona.

OO6patumMbie U HEOOpaTUMBIE IPOIECCHl. DHTpoNH. BTopoe Hauano TepMOAMHAMUKY.
Tennossie quratenu. Hukn Kapno. KIT[ rernoBoit mammnabl. OxpaHa OKpyKarolei cpeibl.
Peanbnble rasel. YpaBHenne Ban-nep-Baanbsca. M30TepMsbl peanbHOro rasa.

BuyTpennsis sHeprus peanbHoro raza. Cxmwkenue razo. dddext Jxoyns — Tomcona.
SIBiieHUs HA TPaHULE KUIKOCTh U TBepaoe Teno. KpaeBoil yron cmaunBanus. [loBepXHOCTHOE
HaTspKkeHue. [IoBepXHOCTHO-aKTUBHbBIE BEILIECTBA.

Wcnapenue, miasnenne, cyonumanus. Juarpamma cocrosinus. TpoitHas TOuka.

JlaBneHue noja U30rHyTOM MOBEPXHOCTHIO KUAKOCTH. KanuispHble siBICHUS.

Teepapie Tena. AMopdHBIe U KprcTauTndeckue tena. [loauMeps! u oKpyskaromast cpesa.
Tunbl KPUCTAITNYECKUX TBEPABIX TEIL.

JledexTsl B KpucTamiax.

TennoemkocTs TBepAbIX Tel. 3akoH rononra u IItu.

®da30Bble NEpPEXOAbl MEXAY arperaTHbIMH COCTOSHUSMHU BellecTBa. Da3oBble MEPEXO/bl
IIEPBOTrO U BTOPOT'O poJa.

IK3aMEHANMOHHbIE BOIIPOCHI
DJIEKTPOAMHAMHKA (2 ceMecTp -DK3aMeH)

3aK0oH COXpaHEHUs AMEKTPUIECKOro 3apsaa. 3akoH Kynona.

HanpspxenHocTs anexTpuyeckoro nosst. [Ipunnun cynepnioszunuu. [lone qunons.

IToToK M IUPKYJIALKS 3JIEKTpocTaTHYecKOro noirsd. Teopema [aycca.

Pabota snekrpocraruyeckoro nois. [ToreHuan u ero cBs3b ¢ HaNPSKEHHOCTHIO.
[IpoBOAHMKM ¥ JUAJIEKTPUKU B dJeKTpocTtatudeckoMm rmosie. KonpeHncatopel. EmkocTb
KOHJICHCATOPOB.

OHeprus B3aUMOJCHCTBHUS DJIEKTPUUYECKHUX 3apsiioB. ODHEPrusi yeIUHEHHOTO IMPOBOIHHKA,
KOHJEHCATOPA, JIEKTPUIECKOTO MOJIS.

Onektpuueckuit Tok. Cumna Toka. Ctoponnue cuibl. DJC. 3akon OMa 15 ydacTka Lenu u s
3aMKHYTOM LIETIH, COJIEPKAIIET0 HCTOYHUK TOKA.

3akon Owma u [xoyns-Jlenna B unTerpanbHoi U 1uddepeHnuanbHoi popmax.
ConpoTuBieHHE NPOBOAHMKOB M HUX COEAMHEHHA. 3aBHCHUMOCTb OT TEMIIEpaTypBhl.
CBepXIIpOBOANMOCTb.

IIpoBogumocTs B MeTannax. TepMo3eKTpOHHAs IMUCCHSL. DIIEKTPOBAKYYMHBIN O,
[IpaBuna Kupxroda. PaBHOBecHBII MOCT YHUHCTOHA.

[IpoBomumocts B modynpoBogHukax. CoOCTBEHHass W TpUMECHas MPOBOJUMOCTb.
[TomynpOBOIHUKOBBIA THO/I.

Toku B razax. CaMOCTOSITEIbHBIE U HECAMOCTOSITEIbHBIE I'a30BbIE Pa3PsAIbI.

Dnektposn3. [I[poBoguMOCTh B 35ieKTposnTax. 3akoH Papazes.

MarnuthHoe none. 3akon buo-Casapa-Jlamnaca.

B3anmoaeiicTBre napajuieIbHbIX TOKOB. 3aKOH AMIiepa.

JIBr>KeHUE 3apsyKeHHBIX YacTUll B MarHuTHOM nosie. Cuna Jlopenua.
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18
19
20
21
22
23
24

25
26
27

OnexTpoMaruuTHas uHAyKuus. 3akoH ®Papanes. [Ipasuno Jlenna.

Teopema 0 HUPKYIALUN BEKTOPAa MATHUTHOM MHIYKIIUH.

Marnetukuio /{na-, mapa-, peppomarnetuxu. ['unoreza Amnepa.
WNHaykTUBHOCTB. DHEprust MaruuTHoro noist. Camonnaykuus. Tpancopmarop.
Ilepemennsblit TOK. 3akoH OMa AJ1s1 IEPEMEHHOTO TOKA.

PeaktuBHOe conporunenue. MomHocts B Llenu nepeMeHHOro Toka.
Konebarenbupiii kouTyp. CBOOOJHBIE rapMOHHMYECKHE KoiebaHus B KOHType. Dopmyna
Tomcona.

KonebarenbHbIi KOHTYpP ¢ aKTHBHBIM COMPOTHUBIICHHEM. 3aTyXalOIue KOIeOaH s.
BeinyxaeHnble koaeOaHus. SIBI€HUE 3JIEKTPUUYECKOI0 pe30HaHCa.
OnexTpoMarHuTHbIE BOJHBL. Bektop YMoBa — I[loiiTuHra.

[IIxana DyeKTpOMarHuTHHIX BOJH. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

28
29

30
31

32
33
34
35
36
37
38
39
40
41

42
43

44
45
46
47
48
49
50
51

52
53
54
55
56

57
58

59
60

OcHOBHBIE 3aKOHBI T€OMETPUUECKOMN ONTHUKH.

OnTuueckue npubopsl. JIunza. @opmysna ToHkoi muH3bL. [locTpoeHne n3o0pa>keHuit B TOHKOM
JIMH3E.

®orometpusi. OCHOBHBIE OTOMETPUUECKUE BETUIHHBI.

Wutepdepennyst cBera. YCIOBUS MakCHMymMa M MUHUMyMa HHTEp(EpEHINH CBeETA.
[Tpumenenue uaTepHEpEHIINN.

WnTepdepenius ceta B TOHKUX MieHKax. [lonocel paBHOro HakIIOHA.

HnTepdepenmus cBeta B TOHKUX mieHKax. [onocsl paBHO# TommuHbI (Kojbiia HeroToHA)
Pacuer nHTEpPEPESHINOHHON KAPTHHBI OT IBYX HCTOYHUKOB.

Hudpakmus ceera. [Tpuniun ['oiirenca - @penens. Meros 308 OpeHersi.

Hudpaxnus OpeHens Ha KPYIJIoM OTBEPCTHUH U HEITPO3PAaYHOM JHCKE.

HMudpaxus ceeta. dudpakuus Opaynrodepa Ha onHoi menu. JudpakiuonHas peneTka
Hudpakmus Ha kpuctawiax. opmyna Bynsda — bperros.

Jucnepcus cBeta. DIEKTPOHHAS TEOPUS JUCIIEPCUH.

Hucnepcus ceera. Bunbl criekTpoB u3inydeHus. KauecTBeHHbIN U KOJTMYECTBEHHBIN aHATU3.
[Tornomenune cBera. 3akoH byrepa. CrekTpel H3IydeHHs U IOIVIOIIEHUS Kak METOL
OTpakaTeJIbHOU CIIOCOOHOCTH TMOYB, IMarHOCTUKA 3arpsI3HEHHBIX HEPTHIO MOYB.

[Tonsspuzanus ceera. Bunpl nonsgpusanuu. 3akoH Manroca.

[Tonsipu3zanus cBeTa Npu OTPaKEHUH M MPEJTOMIIEHUN HA TPaHMIIE IBYX JUAJIEKTPUKOB. 3aKOH
bprocrepa.

SBnenue nBoitHOrO NydenpenomieHus. [IpuOopsl 171 moayUYeHUs, MOJISIPU30BaHHOTO CBETA.
OnTnyecku akTUBHBIE BellecTBa. CaxapuMeTpBhl.

UckyccrBennas ontuueckast anuzorponus. Ipdext Keppa.

XapakTEepUCTUKH TEIUIOBOTO U3TyYEHHUS.

3akon Kupxroda. 3akonsr Ctedana — bonpimana u cmenieHus: Buna.

®opmynsl Pones — Jxxunca, Buna u [linanka.

Onrrnueckast IMpoOMeETpHs.

3akoHbl ¢orodddexra. VYpaBHenue DiiHmrTediHa A poroddpdekra. [Ipumenenue
doTtorddekra.

Macca u umnynsc potoHna. /laBnenue cBeta.

O¢pdext Komnrona.

3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax. JIMHeHuaTelil cCliekTp aToma BOJOpPO/a.

Crtpoenue atoma. OnbITel Pezepdopaa mo paccessauto anbda - yacTwuil.

[Toctynatel bopa. OkcnepUMEHTalnbHOE [OKAa3aTENbCTBO JUCKPETHOCTH DHEPrETHUECKUX
ypoBHeil atoma (onbIThl @panka u I'epia).

DneMeHTapHas Teopusi aToMa Bojopoaa 1o bopy.

I'mnotesa ne-bpoitnst. BoaHoBbie cBolicTBa BelecTBa. COOTHOIICHUE HEONIPEAECICHHOCTEN ISl
KOOpAMHAT U UMITYJIbCOB.

BonnoBas ¢pynkmnus u ee craructuueckuii cmbica. Oomee ypaaenue pegunrepa.
CnioHTaHHOE U BBIHY)KJEHHOE U3lyueHue. Jlazepsl.
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61 IloHsATne 30HHON TEOPUH TBEPAOIO TEINA.
62 Pa3mep, cocTaB U 3apsa aTOMHOTO /1pa.
63 JledeKkT Macchl ¥ SHEPTHSI CBSA3H s7ep. SlnepHble CUIIbI U UX CBOMCTBA.
64 PannoakTuBHOE U3JTy4YE€HHUE U €r0 BHUJIBL.

65 buonornuyeckoe neiCTBUE paAMOAKTUBHBIX U3JIy4E€HUN. 3alUTa OT paAHalliu.

66 Pa,I[I/IoaKTI/IBHBIC OJICMCHTBI. HpI/IMeHeHI/Ie pPaaruOaKTHUBHBIX U30TOIIOB.

67 3akoH panMoaKTHUBHOTrO pacraja. [IpaBuna cmemenus.

68 SlnepHble peakuu U UX OCHOBHBIE THIIBI.
69 SnepHble peakiuu NoJ AeHCTBUEM HEUTPOHOB. LlenHas peakuus neneHus.
70 Snepnas sHepretuka. TepMosiiepHbIE PEaKIIUK.

6. METOAUYECKHUE MATEPHUAJIbI, ONPEJAEJIAIOINUE POLENLYPbI

OLIEHUBAHUSI 3HAHWI, YMEHWiA, HABBIKOB W

JAEATEJIBHOCTH

(AJIN)

OIIBITA

6.1. Pe3yabTarhl 0CBOCHUS Y4eOHOM TMCUMILVIMHBI, MOJJIe:KAlNEe POBEPKe

Pe3ynpraTel 00y4eHUs

KOHTpOHI/IpyeMBIC KOMIICTCHIINH OCHOBHEBIC ITOKa3aTSIN OHCHO‘IHLIG
(‘IaCTb KOMHeTeHHI/II/I) (O6LCKTLI OHeHHBaHHﬂ) OLICHKH PE3YJIbTATOB CpeacTBa
1 2 3 4
OIIK-1: cnoco6HOCTB 3HaTh: OCHOBHbBIE Pemate ¢usnyeckue | [Ipakruueck
CaMOCTOSATENEHO busnyeckue sIBICHUS 1 3a7a4u; oe 3aHATHE,
OCYILIECTBIISATh HAYYHO- 3aKOHbI; OCHOBHbIE o0OpabatbIBaTh nabopaTopH
U CCIIEI0BATEIbCKYIO TEOPETHUYECKHE pEe3yJIbTaThI pie¢  PaboTHI,
NeSITeTbHOCTD B NIPEICTAaBICHUS U MOJICTH | U3MEPEHHIA, KOJIJIOKBHYM,
COOTBETCTBYIOLIEH (U3UKU; OCHOBHBIE OoOHapy>KUBaTh TECTUPOBAaHU
npodecCuOHaTHLHON ¢u3nvecKre BEIMYUHBI U | 3aBUCHMOCTD e, 3ayer,
00J1aCTH € UCTIOIB30BAaHUEM | KOHCTAHTHI, UX MEXITY HK3aMEH.
COBPEMEHHBIX METO/IOB OTIpeNieIeHNe W EANHUIBI | (U3NIECKUMHU
UCCIICIOBaHUS U U3MEpPEHUs. BEJINYMHAMY;
UH(POPMALIMOHHBIX YMersb: pemiatb OOBSICHATD
TEXHOJIOTHA. bu3nveckue 3a1a4m; MOJTyYeHHBIE
UCIOJIb30BaTh MPU pe3ynbTaThl U

pEeIIEeHNH 3a]]a4 OCHOBHBIE
3aKOHBI, TEOPETUYECKUE
MIpeJICTaBICHUS U MOJIETN
bu3UKH.

Baaners:
HaBBIKAMU TPOBEIECHUS
¢buznyeckoro
HKCIIEPUMEHTA; HaBBIKAMHU
00paboTku
HKCIIEPUMEHTATbHBIX
JTAaHHBIX.

JACJIaTh BBIBO/IbI.
IPOBOJUTH HAay4YHBIE
WCCIIEIOBAHHS c
HCIOJIb30BAHUEM
COBPEMEHHOTO
¢bu3nvecKoro
o0opymoBaHuUs.

6.2 lllkana oneHNBAHUA TVIAHUPYEMbIX Pe3yJbTATOB 00y4eHUs
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6.2.1 Texymmii 1 pyOe:KHbIil KOHTPOJIb
B pamMkax Tekyiero u pyoe:xHOTo KOHTPOJIS 110 TUCIHUILIMHE CTYACHT MOXKET HabpaTh 10
70 6amioB. Pacnipenenenne 6aJ10B MPUBEACHO B TAOIHIIE.

[IIxasa onieHnuBaHus

Cemectp
0-35 6anos 36-50 6amnoB 51-60 6amnoB 61-70 GannoB

6 Yactuunoe ITonnoe unu | Ilonnoe nnmn [Tonnoe WIIn
MOCEIICHUE YaCTUYHOE YaCTUYHOE YaCTUYHOE
ayJIUTOPHBIX MOCeIIeHNe IOCELICHUE IIOCEILICHUE
3aHATUH. ayJIUTOPHBIX ayJIUTOPHBIX ayJIUTOPHBIX
HeynosnerBopuren | 3anstuid. Yactuunoe | 3anatuil. [lonnoe | 3anstuid.  [losmHoe
BHOE  BBIIIOJIHEHHUE | BBIIIOJHEHUE U | BBIIIOJIHEHUE U BBIIIOJIHEHHE u
n1abopaTOpHBIX U | 3alUTa 3almTa 3almTa
MPAKTUYECKUX 1abopaToOpHBIX U | 1a00OpaTOPHBIX U 7a00paTOpHBIX U
pabor. [Tnoxast | mpakTUYECKUX MPAKTUYECKUX MPaKTUYECKUX
MOATOTOBKA K | paboT. pabor. pabor. Bricokue
0amIpHO- VY nosnerBopurensH | Xopouue IIOKa3aTeNN 1o
PEUTHUHTOBBIM pl€ IIOKa3aTeJM IO | OKa3aTelu Mo KOJUIOKBUyMaMm U
MEPOTPUSITHSIM. KOJUIOKBUYMaM U | KOJUIOKBUYMaM U | TECTUPOBAHUSM.
Cryaent HE | TECTUPOBAHUSM. TECTUPOBAHUSM.
JIOITYCKaeTCs K
IIPOMEKYTOUHOU
aTTeCTalluu

6.2.2 TlpomexyTOUHASI ATTECTAIUA
Ornenka pe3yapbTaTOB OCBOCHUS Y4E€OHOM IUCIUIUIMHBI B 1 ceMmecTpe MpPOBOIUTCS IO
CIEeAYyIOUIEH IIKaJe, MPUMEHIEMOM Ha 3a4eTe:

Cemectp [IIxana oneHnBaHUs
He 3auteno 3a4TeHo
(36-60 6annoB) (61-100 6anioB)
7 Crynent wumeer | CtyneHT umeer 36-45 06amioB 1o UTOraM TEKYILEro U PyOEeKHOTO

36-60 6ayyoB MO | KOHTPOJIIS, Ha 3a4eTe /ajl MOJHBIN (YaCTUYHBII) OTBET Ha

uTOraM TEOPETUUECKHUM BOIIPOC U YACTHUYHO (TTOJIHOCTHIO) PELIII 3a/1auy.
TEKYILEro u | Ctynent umeer 46-60 6ayI0B MO UTOraM TEKYIIETO U pyOEKHOTO
pyOexHOro KOHTPOJIsI, Ha 3a4eTe JaJl MOJIHbIM OTBET Ha OJIMH BOIPOC WU
KOHTPOJIS,  Ha | peuIwI 3ajaady.

3a4€Te He | Crynenty, umermemy 61-70 OaiyoB 1o WTOraM TEKYIIETo H
OTBETHUII Ha | pyOKHOTO KOHTPOJISI, BBICTABISIETCS OTMETKAa «3auTeHO» 0e3

TEOPETUUECKUI caadu 3a4déra.

BOIIPOC W HE

pemun 3agauy.

OrneHKa pe3ynbTaTOB OCBOCHHUSI YYCOHOW MHUCIMIUIMHBI BO 2 CEMECTpe MPOBOIUTCS IO
HIKaJe, UCIO0Jb3yeMOM Ha YK3aMeHe:

Cemectp

Heynosnersopure
JIBHO

(36-60 6amnoB)

[Ixana oneHuBaHusg

Y 10BIETBOPUTEIBH Xopouo OtnnuHO
0 (81-90 6anmnoB) (91-100 6amnoB)
(61-80 GamnoB)
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Crynent umeer 36-
60 OammoB 1O
WUTOTaM TEKYIIETO
u pyOexxHOTO
KOHTPOJIS, Ha
JK3aMEHE HE Jal
IOJIHOTO OTBETA HU
Ha OJIMH BOIIPOC.

Crynent umeer 36-
45 OawioB 1O
WUTOTaM TEKYIIETO

u pyOexxHOTO
KOHTPOJIS, Ha
JK3aMCHE Jan
TTOJTHBIN OTBET

TONBKO Ha OJUH
BOIIPOC

Crynent umeer 36-
50 0aioB 1o
HUTOTaM TEKYIEro W

pyOeKHOTO
KOHTPOJIA, Ha
IK3aMEHE aait

MOJHBEIM OTBET Ha
OIIMH  BONPOC |
YaCTUYHO
(MOJTHOCTHIO)
OTBETHJI Ha BTOPOH.
Crynent umeer 46-
60 0aioB o
UTOTaM TEKYIIETO H

pyOexKHOTO
KOHTPOJIS, Ha
IK3aMEHe aai

MOJHBIA OTBET HAa
OJIMH BOMPOC HWJIHU
YaCTUYHO  OTBETHUII
Ha 00a Borpoca.
CTyneHT uMeeT 1o
UTOTaM TEKYIIETO U
pyOexKHOTO
KOHTPOJIS 61-70
0aJsIOB Ha dK3aMeHe
HE Jlal  MOJIHOTO
OTBETa HU Ha OJHH
BOIIPOC.

Crynent umeert 51-
60 6am1oB 1o
UTOTaM TEKYIIETo U
pyOeKHOTO
KOHTPOJIS, Ha
AK3aMeHe Jal
MOJIHBIM OTBET Ha
OJIMH BOTIPOC H
YaCTUYHO
(IOTHOCTHIO)
OTBETHJI Ha BTOPOH.
Crynent umeet 61 —
65 6ayToB 1O
UTOTaM TEKYIIETO U
pyOexKHOTO
KOHTPOJIS, Ha
HK3aMeHe Jall
MOJIHBIM OTBET HA
OJIMH BOTIPOC H
YaCTUYHO OTBETHII
Ha BTOopoil. CTy/eHT
umeet 66-70 6amios
10 UTOTAaM TEKYIIIETO
U pyOeKHOTO
KOHTPOJIS, Ha
HK3aMEeHe) Jal
MOJIHBIN OTBET
TOJIKO Ha OJIUH
BOIIPOC.

CryneHtr uMeer
61-70 OGamioB 1O
HUTOTaM TEKYIIETro

u pyOexHOTO
KOHTPOJIS, Ha
IK3aMEHe nan

IIOJIHBIA OTBET Ha
OJIUH BOMPOC U
YaCTUYHO
(IOJTHOCTBIO)
OTBETUII
BTOPOM.

Ha

IIIxaga cOOTBETCTBHUA peﬁTHHFOBbIX OLICHOK NATHOAIbHBIM OIICHKAaM 1Jisl OICHUBAaHUSA

KYPCOBOii padoThI

Peittunronas oreHka (B 6ajuiax) Ornenka 1o nATuOaILHOM IITKaJe
91-100 «OTIINYHO
81-90 «XOPOIIOY
61-80 «YJIOBJIETBOPUTEIILHO
MeHee 61 «HEYIOBIECTBOPUTEIBLHO

45




7. Y4eOHO-MeTOAMYECKOE 0OOecnieYeHHe TUCHMILTUHBI (MO1YJIs)
7.1 OcHoBHas1 JUTEpPaTYpa

. Tpopumora T.U. Kypc ¢puzuku. U3n-Bo «Axagemusi». 2012 r. 560 c.

. Tpodumona T.U. CoopuuK 3amau no Kypcy pusuku. M3n-Bo «Beicmas mkonay, cepust «Jms
BhICIINX y4eOHBIX 3aBeneHuit». 2008 r. 408 c. ISBN:978-5-06-004439-3http://lib.kbsu.ru

3. Bombkenmteitn B.C. COopHuk 3amad mo obmiemy kKypey ¢usukn. W3a-Bo «KHMKHBII

Mup»,2008r. 328ctp. ISBN: 978-5-86457-235-7 http://lib.kbsu.ru

4. HukepoB B.A. ®usuka. CoBpeMeHHBIH Kypc [DnekTpoHHBIH pecypc]: ydueOnunk/ Hukepos

B.A.— DnexrtpoH. TekcToBble naHHble.— M.: JlamkoB u K, 2016.— 454 c.

(http://www.iprbookshop.ru/14114.html)

5. Obmas ¢usnka [ DNeKTpOHHBIH pecypc]: yaeoHoe mocobue s By3oB / A.H. Bapasa, M.K.

['y6xun, [[.A. IBanoB u ap.; noxa pea. B.M. benokonsitoBa - M. : M3natensckuii tom MOU,

2016. (http://www.studentlibrary.ru/book/ISBN9785383009994.html)

6. "Kypc obmeit ¢pusuku. OcnoBsl puszuku. T. I. Mexanuka. DeKTpU4eCTBO U MarHETH3M.

Konebanus u BoHbL. BostHOBas ontrka [ DneKTpoHHEIH pecypc]: Y4eb. mocodue: mist By30B. /

Kunrcen A. C., Jlokmun I'. P., OnbxoB O. A.; [lox pea. A.C. Kunrcena. - 2-e uza., ucnp. - M. :

OU3SMATIIAUT, 2007."

(http://www.studentlibrary.ru/book/ISBN9785922107532.html)

N —

7.2 lonoJIHUTeIbLHAS JIUTEPATYypa

1. ®pumr C.O. TumopeBa A.B. Kypc oOmieit ¢usuxu. B 3-x tr. T.l. ®usnueckue OCHOBBI
MexaHuku. MonekynapHas ¢usuka. Konebanus u Bonnbl. M3a-Bo "Jlaues". 2008 r. 13-e usm.
480 ctp. ISBN:978-5-8114-0662-3.

2. ®pumr C.O. Tumopea A.B. Kypc obmeit ¢usuku. B 3-x 11. T.2.. Dnekrpuueckue u
anekTpoMmarnernueckue sieiaeHus. M3a-so "Jlaww". 2008 r. 12-e u3g. 528 ctp. ISBN:978-5-
8114-0662-3.

3. ®pum C.D. Tumopera A.B. Kypc obme#t puzuku. B 3-x T1. T.3. Ontuka. AToMHas pu3uka.
N3n-Bo "Jlawp". 2008 r. 10-e u3a. 656 ctp. ISBN:978-5-8114-0662-3.

4. Jlozosckuit B.H. Kypc ¢puzuxu. B 2-x 1. T.1. U3a-Bo: «Jlauby». 2009 r. 6-€ u3., UCH. U JOII.
576 ctp. ISBN:978-5-8114-0288-5.

5. JlozoBckuii B.H. Kypc ¢pusuku. B 2-x 1. T.2. U3n-Bo: «Jlaub». 2009 . 6-¢ u31., UCI. U JOII.
608 cTp. ISBN:978-5-8114-0288-5.

6. I'pabosckuit P. U. Kypc ¢pusuku. U3n-o: «Jlaupy». 2012 r. 12-e usa., crep. 608 ctp. ISBN:978-
5-8114-0466-7.

7. Uponos U.E. 3agaun no oOuieit ¢pusuke. M3a-so: «Jlanb». 2009 r. 13-e u3n., crep. 420 crp.
ISBN:978-5-8114-0319-6.

8. Tpodumona T.!. KpaTtkuit kypc ¢Gu3MKH ¢ IpUMepaMu pelieHus 3aiad. YueOHoe nocodue. M.
«KHOPVYC». 2007.

9. Obmas ¢usnka (MexaHuka). Bompocel u 3amaHust UIsi TPOBENCHHUS PEUTHHTOBBIX U
CEeMMHAPCKUX 3aHATHH (yueOHo-meT.u31.) Temykye .M., [lununosa A.X., lle63yxoBa M.A.
KBbI'Y, Hanpuuk, 2003.

10. OGmas ¢pusuka (MonekynspHas Gusnka). Bornpocs! u 3aganus A NPOBEACHNUS PEUTHHTOBBIX
U CEeMHUHApCKuX 3aHiTuil (yueOHo-merT.u3n.) TemykyeB .M., Ilununosa A.X., Ille63yxoBa
M.A. KBI'Y, Hanpuuk, 2005.

11. O6mas ¢uzuka (Mexanuka. MonekynspHas ¢usnka). Bonpocsl u 3agaHus 11 OpoBeACHUS
PEUTHHTOBBIX U CEMHHAPCKUX 3aHATHH (yueOHO-MmeT.u31.) TemykyeB .M., [lununosa A.X.,
[lTe63yxoBa M.A. KBI'Y, Hanpumnk, 2005.

12. O6mas gusnka. DIEKTPUIECTBO U MArHETU3M. DIIEKTPOMArHUTHBIE KOJeOaHWsS M BOJIHBL.//
TemykyeB .M., [lununosa A.X., [lle63yxoBa M.A., TnynmoBa M.M. KBI'Y, Hanpuuk, 2011.

13. 2. «O0mas ¢usuka. OnTuka. DJIeMEHTHl aTOMHOW M siiepHOi (usukm» // Anekoa A.M.,
Hunuaosoit A.X. KBI'Y, Hanpumk, 2012.
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http://www.iprbookshop.ru/14114.html
http://www.studentlibrary.ru/book/ISBN9785383009994.html
http://www.studentlibrary.ru/book/ISBN9785922107532.html

14. OnTuka. AtomMHas u siaepHas ¢uzuka. O6mas gusmka. JlabopaTopHbIi MpakTHKyM. A3H30B
N.K. TnynnoBa M.M. [Hununosa A.X. KbI'Y, Hanbuuk, 2005.

15. Obmas ¢usuka. Jlaboparopusiii npaktukym. A3u3zoBM.K. KymaxoBA.M. u ap. KBI'Y,
Hanpuuk, 2006.

16. Obmas ¢usuka. Jlaboparopusrii nmpaktukym. A3u3zoB/.K. KymaxoBA.M. u ap. KBI'Y,
Hanpuuk, 2006.

17. ®usuka. Mexanuka v MoJieKyisipHas ¢pusuka. Jlaboparopuslii mpaktukym. Aszuzos UK.,
Kapnanosa 3.U., [luniunoBa A.X., Hanpuuk, 2014.

18. Mexanuka . MonekynsapHas pusuka u TepMouHaMuKka. JJabopaTopHbIil MPakTHKYM. A3H30B
N K., AnniekoB A.M., KymaxoB A.M., Tnynora M.M., [{unnaoa A.X., [lle63yxoBa M.A.

19. Hanbuuk 2016.

20. Ontuka. AToMHas u saepHas ¢usuka. JlaboparopHsiii mpaktukym. A3uzos M.K., Anekos
A.M., KymaxoB A.M., Tnynosa uM.M., [ununosa A.X., [lle63yxoBa M.A., lllepuesa 3.X,
Hanpbuuk 2016.

21. DnekTpu4ecTBO U MarHeTu3M. JlabopaTopHbIi NPAKTUKYM.. Asuzos 1K,
ArnekoB A.M., Kymaxos A.M., Tnynosa M.M., Ille63yxoBa M.A., lllepuesa 2.X, Hanpunk
2018.

22. DnexrpuuectBo U marHetusM. Onruka. A3uzoB UK., Ilununosa A.X., lllepuena 2.X.,
Hanpunxk 2018.

7.3 IlepedeHb 3JIEKTPOHHBIX HH(POPMALIMOHHBIX 043 JaHHBIX

1 ®epepanbHas ciyxba 1O HMHTEIUIEKTyalnbHOW  coOcTBeHHocTH  (PocmateHt)
http://www.rupto.ru.

2 IlaTenTHsii mouck B PO http://www.freepatent.ru.

3 OBJ] PT'b - DnextpoHHbIE BEpcUM TOJHBIX TEKCTOB JUCCEPTAIMil U aBTOpedepaToB U3
¢donna Poccuiickoii rocynapctBeHHOM Onbnmoreku http://www.diss.rsl.ru

4 Hayunas snextponHas oubnuorexa (HOb PODU) http://elibrary.ru

5 baza maanbeix Science Index (PHILI) http://elibrary.ru

6 OBbC «KoncynbTaHT crynenTa http://www.studmedlib.ru http://www.medcollegelib.ru

7 «OnexkrpoHHas Oubnmoreka TexHUYeckoro By3a» (OBC «KoHCynbTaHT CTyIeHTa»)
http://www.studmedlib.ru

8 OBC «IPR book» http://iprbookshop.ru/

9 OBC «Jlanp» https://e.lanbook.com/

10 ®denepanbHOE areHTCTBO IO TEXHUYECKOMY pEryJIMPOBAaHHUIO M METPOJIOTUHU
https://www.gost.ru/portal/gost//home/standarts

11 DnexkrpoHHas OMOIMOTEKA HAyUHBIX MyOauKauid. http://elibrary.ru

12 [pesunentckas 6mommorexka um. b.H. Enxsiinna http://www.prlib.ru

13 OtkpsIThIN yHUBEpCUTET http://www.openkbsu.ru

14 Hayynas ou6muorexa KBI'Y http://lib.kbsu.ru

15 CUC «KoncynpTaHT mitoc» http://www.consultant.ru

16 CUC «I"apanT» http://www.garant.ru.

7.4 IlporpamMmHoOe o0ecnieyeHre COBpeMeHHbIX HHPOPMALMOHHO-KOMMYHUKAIMOHHBIX
TEeXHOJOTHM

HaumeHnoBaHue nporpaMmbl, NPaBo UCIOJIb30BAHHUA KOTOPON NPEI0CTABIACTCS

[IporpamMMHas cuctema Juiss OOHAPYKEHHsI TEKCTOBBIX 3aMMCTBOBAaHHI B y4eOHBIX M HaydHBIX paboTax
«Anturuiaruar. By3 4.0», Moaynp mOUCKa TEKCTOBBIX 3aMMCTBOBaHUM “OO0beIMHEHHAs] KOJUTCKITHS
2020»

Cucrema ontuueckoro pacnoszHaBaHus Tekcta SETERE OCR gma POJI OC Cucrema
ontruyeckoro pacrnozHaBanusi Tekcta SETERE OCR miist POJI OC

Penaxrop uzobpaxenuii AliveColors Business
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Kaspersky Endpoint Security ans 6uzneca — Crangaptaeiii Russian Edition

[Taket oducHoro nporpammuoro obecneuenus P7-Oduc.IIpodeccnonansusiii (eckronHas Bepcus)

Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Team Licensing
Subscription Renewal Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages
Team Licensing Subscription Renewal

[IporpaMMHBIii TTaKeT BHYyTpHOpraHu3annoHHoro narpanet-noprana DeskWork Enterprise

IIporpamma apxusartop 7zip,

Web Browser — Firefox

ITaker nyst 00pabOTKH CTaTHCTUYECKUX AaHHBIX R (programming language).

GNU Octave (GUI).

KOMIIAC 3D

8. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCIUNIMHBI

JlexumoHHBIN Kypc 10 AuCHUILINHE «DU3MKa» IPOBOAUTCS B CIELMAIU3UPOBAHHON JIEKLIIMOHHON
ayIUTOPUU OOOPYAOBAHHOM MPOEKTOPOM, HOYTOYKOM C 3allMCaHHBIMH Ha HETO 00Yy4YarolUMH
nporpamMMami 1o ¢gusuke. B aynutopun umerorcs 70 mocaiouHbIX MECT.

JlaGoparopHble 3aHATHUS NPOBOAATCA B CIELUAIM3UPOBAHHBIX J1a0OPAaTOPUSAX OCHALEHHBIX
HECKOJIbKUMHU JIECSITKaMHU JIaDOpaTOPHBIX paboT, 0XBAaThIBAIOLINX BCE pa3jeibl oomel ¢usuku. [1o
BCEM pazJeliaM HMMEIOTCs J1a00opaTOpHble NPAaKTHUKYMbI, I/I€ OTPAKEHO COJEp)KaHue, KpaTKas
TEOpHsl, MOPAIOK BBIIOJIHEHUS pPa0OThl, KOHTPOJbHBIE BOIpPOCH. IlpakTuueckue 3aHATUSA
IIPOBOJATCS B AayAUTOPUM OCHAUICHHOW WHTEPAKTUBHOM JOCKOM, HMMEETCS JOCTATOYHOE
KOJINYECTBO 33JaYHUKOB U y4YEOHUKOB.

9 Oco0eHHOCTH peain3aluy JMCUMILINHBI 1JI HHBAJIUA0B U JIML ¢ OTPAHUYCHHBIMHU
BO3MOKHOCTSIMHU 310POBbSI
st CTyIeHTOB C OrpaHUYEHHBIMH BO3MOKHOCTSIMU 37J0POBbsSI CO3/1aHbI CIIEI[UAIbHBIE YCIOBHS
JUISL IOJTy4eHUs 00pa3oBaHusl. B 1enX J0CTYIHOCTH MOJIy4€HHUs BbICIIEro o0pa3oBaHus 1O
o0pa3oBaTeNbHbIM MPOrpaMMaM UHBAUAAMH U JUIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3/10pOBbsl YHUBEPCUTETOM 00€CIIeUNBAETCS:
1. AnpTepHaTuBHAs Bepcus OUIIUANBHOTO caifta B ceTH «HTepHeT» Il caboBUIAIINX;
2. 171 MHBAJIN/I0B C HApYLIEHUSAMU 3peHHUs (C1a00BUASILNE, CIIEIBIE)
- IPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOLIET0 00yUaronieMycst HeOOXOAUMYIO TOMOIb,
ny0nupoBaHHUeE BCIYX CIPAaBOYHON MH(GOPMALIMU O pacTIUCaHUU yUEOHBIX 3aHATHH; HaIu4ne
CPENICTB JIJIsl YCHIJICHHSI OCTaTOYHOTO 3PEHMS, OpaiIeBCKONW KOMITBIOTEPHOU TEXHUKH,
BUJICOYBEIMUUTENEH, TPOrpaMM HEBU3YaAILHOTO JOCTYIA K HH(OPMAIIUU, TIPOTPaMM-
CHUHTE3aTOPOB PEUH U APYTUX TEXHUUYECKUX CPEJCTB MprueMa-nepenadyn yueoHoi nadopmannu B
JOCTYIHBIX (popMax Ui CTYIEHTOB C HAPYIICHUSIMH 3PCHHUS,
- 3a/1aHUs JJIs BBITIOJTHEHUS Ha SK3aMEHE 3aUUTHIBAIOTCS] ACCUCTEHTOM;
- IUCbMEHHBIE 3a/IaHUs BHITIOTHIIOTCS Ha OyMare, HATUKTOBBIBAIOTCS] ACCUCTEHTY 00yJarOIIUMCS;
3. 1511 MHBAJIUIOB U JIUL C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI 110 CIIYXY
(cmabocnpIianue, rIyxue):
- Ha 3a4yeTe/3K3aMeHe MPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUHN CTYACHTY HEOOXOJUMYIO
TEXHUYECKYIO TIOMOIIIb C YY€TOM WHIUBUAYATBHBIX OCOOEHHOCTEH (OH TOMOTAaEeT 3aHATh padouee
MECTO, TIEPEIBUTATHCS, TPOUUTATh U OPOPMHUTH 3aJaHUE, B TOM YUCJIE 3aMMCHIBAs MO/ TUKTOBKY);
- 3aUeT/9K3aMEeH MPOBOJUTCS B MUCHMEHHOU (opme;
4. J1nst ”HBAJIUAOB U JIUII C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI, UMEIOUTNX HapyIICHUS
OTNOPHO-/IBUTATENLHOIO arapara, Co3/1aHbl MaTEpUAIbHO-TEXHUYECKUE YCIIOBUS,
obecreunBaroIre BO3MOXHOCTh OECIIPENITCTBEHHOTO IOCTYIa 00yJaloIuXcs B y4eOHbIC
MOMEIIEHUS, 00BEKTY TUTAHMSI, TyaJeTHBIC U IPYTUe MOMEIICHHS] YHUBEPCUTETA, a TAKIKE
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https://ruprogi.ru/software/r-project

npeObIBaHMS B YKa3aHHBIX MIOMEIICHUSX (HAJTMYKe PACIIMPEHHBIX ABEPHBIX TPOEMOB, MOPYIHEN U
JIPYTUX MPUCIIOCOOICHUN).

- MIICbMEHHBIC 33/IaHUs BHITIOTHIIOTCS HA KOMITBIOTEPE CO CHECIIHATM3HPOBAHHBIM IPOTPAMMHBIM
o0ecrieyeHreM MITN HaTUKTOBBIBAIOTCS ACCHCTEHTY;

- 10 JKEJIAHWIO CTY/ICHTA DK3aMEH MTPOBOJUTCS B YCTHOU (hopMme.

OOyuJaronirecs: U3 YUCIIA JIUI C OTPAHHYCHHBIME BO3MOYKHOCTSIMH 3/I0POBBSI 00€CIICUCHBI
AJIEKTPOHHBIMU 00Pa30BaATEILHBIMU pecypcaMu B (hopmax, aanTHPOBAHHBIX K OTPAaHHUYCHUSM UX
3JI0POBBSI.

10. JUCT U3BMEHEHUWM (JIOITOJTHEHHUW)

B pabo4yro mporpaMmy 1o AucuurinHe «Dusrnkar»
1o HarpasieHuto noarotoBku 15.03.02 TexHosoruueckre MamMHbI U 000pYyIOBaHUE,

Hpoqbwzb: MammHel 1 arrmaparsl MAIICBLIX IIPOU3BOJACTB

Ha 20__ - 20__ yueOHbIH TOA

Ne JuiemeHT (MyHKT) PII/{ IIepeyeHb BHOCUMBIX IIpumeyanue
n/n H3MeHeHUil (IONOJIHEeHNH)

O6CY)K,[[CHa " pCKOMCHIOBAaHA HA 3aCCJaHNN Ka(l)e,I[pLI (I)I/ISI/IKI/I HAHOCHUCTEM

poTOKOJ Ne OT « » « » 20 T

3aBenyromuii kadeapoii / /
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