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1 Henu 1 321241 OCBOEHUS TUCHUTLTUHBI

Iean ocBOCHUS MUCHUILIMHBI (MOIYJIS): SIBIsETCS co3daHue (yHAaMEHTaIbHON Oa3bl
3HaHWI, HA OCHOBE KOTOpPOH B J[JaimbHEHIIEM MOXXHO pa3BUBaTh Ooyiee yriayOJIGHHOE H
JIETAM3UPOBAHHOE M3Y4YeHHE (PU3MUYECKHX 3aKOHOB U SIBJIEHUH B paMKax KypCOB MPHUKJIAJIHON
MEXaHUKH, OCHOBBI KOHCTPYHUPOBAHHUSI, SIIEKTPOTEXHUKU U 3JIEKTPOHUKHU.

3agauu: chopMUPOBATH y CTYACHTOB €IUHYIO, CTPOMHYIO, JIOTUYECKHA HETPOTUBOPEUUBYIO
$U3NUECKyI0 KapTUHY OKPYKAIOIIEro HaC MUpa MPUPO/IbI, CO3JaHHE KOTOPOH MPOUCXOIUT IMyTeM
0000111eHUST SKCIIEPUMEHTAIbHBIX JAHHBIX M Ha MX OCHOBE MPOM3BOAMUTCSA IMOCTPOEHUE MOJIENei
HaOJI0O1aeMBIX SIBJICHUH, CO CTPOTUM OOOCHOBAaHHEM MNPHOIMKEHHA U PaMOK, B KOTOPBIX ITH
MOJIEHU JEHUCTBYIOT.

2 Mecto aucuumiunbl B cTpykrype OOII BITO

JucuumimHa oTHOCHTCS K 0a30Boil yactu ydeOHoro mukia — bl Ilpu u3yuenuit xypca
oOmieil ¢u3MKH, CTYIEHT AOKEH CBOOOIHO BIAJE€Th B IMEPBYIO OuYepelb MaTeMaTH4YEeCKHUM
anmaparoM. YMeETh pellaTh KBaJpaTHbIC, MHTErpalbHbie W Iud(epeHInalIbHbIe YpaBHCHHUS,
HEPAaBEHCTBA, TEOMETPUUYECKUE 3a]]a4l, TPUTOHOMETPUUYECKUE BBIPAKECHHUS.

B kypce oOmieit ¢u3uku BBOJATCS OCHOBHBIC IMOHATHUS W 3aKOHBI, KOTOpPHIE SBISIOTCS
byHIaMEHTOM MPU OCBOCHHM MHOTHX JWCHUIUIMH, KaK €CTECTBEHHOHAyYHOTO IUKJA, TaK U
npodeccuonanpHoro muKiIa. OcBoeHWE (U3MKH HEOOXOMUMO Kak MPEAMIECTBYIOMEee s
CIEIYIOIIUX AUCIUILIAH: TEOPETHUECKas MEXaHWKa, CONPOTHUBIEHHUE MAaTepUANIOB, THJIPABIIMKA,
MaTepHaIOBEICHUE, TEOPHs] MEXaHU3MOB U MaIlIUH, JIEKTPOTEXHUKA U JICKTPOHHUKA.

3 TpeGoBaHus K pe3yJIbTaTaM OCBOCHHS CO/IeP KAHUS AN CUMIIIMHBI
[Ipouiecc u3ydeHUs] TUCIUIUIMHBI HaNpaBlieH Ha (OPMUPOBAHUE DJIEMEHTOB CIEAYIOLIUX
komrieteHmii B cootrBerctBuM ¢ OI'OC BIIO u OOIl BIIO mo pmaHHOMY HampaBleHUIO
MOATOTOBKH (CIEIUATBLHOCTH):
- cnoco0OeH aHATM3UPOBATh 3a7aui MPO(eCCHOHANTBHON eI TeTbHOCTH HA OCHOBE
MOJIOKEHHI, 3aKOHOB U METOJ/IOB €CTECTBCHHBIX Hayk U MaTeMatuku (OITK-1)
- aHATU3UPYET 3aJauu, BhIJIEISIET 0a30BbI€ COCTABISAIONINE U MOAOUPAET METO IbI
peleHus ectecTBeHHbIX Hayk 1 MaTeMaTuku (OIIK-b.1.1)
- cnocoOeH (hopMyIupoBaTh 33/1a4l MPO(HEeCCUOHATBHOM IEITeTbHOCTH Ha OCHOBE
3HaHUU TPOMUIBHBIX Pa3IeIOB MATEMATHUECKUX M €CTECTBEHHOHAYUHBIX JUCIUILTUH
(momymneii) (OITK-2)
- TPaMOTHO U apTyMEHTUPOBAHHO (GOPMUPYET COOCTBEHHBIE CYKACHHS U OIICHKH Ha
OCHOBE 3HaHUH MO0 NPO(UIBLHBIM pa3zesiaM MaTeMaTUYECKUX U €CTECTBEHHO-HAaYyUHBIX
muctumuH (OITK-B2.2)
B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI O0yUYatOUIHICS TOJIKEH:
3HAaTB: OCHOBHBIC (DU3MUECKHE SIBICHUS U 3aKOHBI; OCHOBHBIE TEOPETUUECKUE
MIPEJICTABICHUS U MOJICTH (PU3UKH; OCHOBHBIC (PM3NICCKUE BEIMIMHBI U KOHCTAHTBI, UX
ONpEIETICHUE U €ANHUIBI U3MEPEHUS.
YMern: pemath GpusnUeckue 3a/1a4K; UCIOIb30BATh [P PEIICHUN 33]1a4 OCHOBHbIE
3aKOHBI, TEOPETUYECKUE MPEACTABICHUS U MOJIENN (DU3HUKH.
Banapers: HaBbIKamMu NpoBeieHUs (PU3HMUECKOT0 SKCIIEPUMEHTA; HaBbIKaMU 00pabOTKU
AKCIIEPUMEHTAIBHBIX TaHHBIX.



4 Copepxanue ¥ CTPYKTYPa AUCHHUILIMHBI (MOLYJI51)

4.1 Conepxxanue pa3aejioB 1M CHUANINHbBI

No HanMeHOBALIe Coneprxanue pasjena dopmupyemas ®dopma
KOMITCTCHITHS TEKYIIETO
pasnena pasnena
KOHTPOJIS
1 Mexanuka DJIEMEHTHI kunemaruku | OIIK-b.1.1 JIP,K, T,
MOCTYNATEIIBHOTO 1| OIIK-B2.2 PK
BpaIaTeJIbHOTO JIBH)KCHHUS,
JnHnamuka TOYKU 51
MOCTYIATEILHOTO JIBIKCHUS
TBEPJIOTO Tena. 3aKoHBI
COXpaHCHHS.
JnHamuka BpAaIaTEIbHOTO
JIBIDKCHHSI TBEPJIOTO Tea
Heuneprmansubie CHCTEMBI
oTcuera
MexaHuKa KUAKOCTEH
Mexanudyeckue  KojeOaHHs |
BOJIHBI
DJIEeMEHTHI CHEIUaIbHOM TEeopuHU
OTHOCHUTEIJIbHOCTH.

2 MonekynsapHas | MonekyiasapHO-KMHETUYECKas OIIK-b.1.1 JIP,K, T,
¢dusnKa u TEOpHUS UJICATbHBIX ra30B. OIIK-b2.2 PK
TepMmoarHamMuKka | OCHOBBI TEPMOMHAMUKH

PeanpHble  Ta3bl, JKUAKOCTH |
TBEP/IbIC TEIA.

3 DNEKTPUUECTBO | DIEKTPOCTATHKA OIIK-b.1.1 JP,K, T,

Y MarHeTU3M. [ToCTOSIHHBIN 3NEKTPUYECKUN TOK. OIIK-b2.2 PK
Toxk B cpenax.
MaruuTHoe moje B BaKyymMe€ U B
BEIIIECTBE.
OcHoBbl Teopun MakcBemna A
AIIEKTPOMATrHUTHOTO TTOJIS.
DJeKTpOMarHuTHBIE KOJeOaHUs U
BOJIHBI. IIepemenHbII
AIEKTPUUYECKUIN TOK.

4 OnTuka. I'eomeTpuyeckas OIITHKA, OIIK-b.1.1 JP, K, T,

dboTtomeTpus OIIK-b2.2 PK
BonnoBas ontuka.
KBanToBas onTuka.

5 DJeMEeHThI dusnka aroma. KBanToBas OIIK-b.1.1 JP,K T,
aTOMHOMU U ¢duzuka. OIIK-b2.2 PK
SIIEPHOMN OneMeHThl AlepHOM (pU3UKKU U
bu3uKu (U3HUKY DJIEMEHTAPHBIX YaCTHII.

B rpade 4 mnpuBomsrcs mnnaHupyemble (GOpPMbI TEKYIIETO KOHTPOJS: 3alluTa

naboparopHoit pabotsl (JIP), Beimonaenue kypcoBoro npoekta (KII), kypcoBoii pabotsl (KP),
pacuetHo-Tpaduueckoro 3ananus (PI'3), nomamnero 3aganus (/[3) nanucanue pedepara (P),
acce (), komnokBuyM (K), pydexusiit koutpons (PK), rectuposanue (T) u 1.1




4.2 CTpyKTYypa AMCHHMIIIMHBI

OO011ast TPYI0EMKOCTh TUCIUILIAHBI COCTAaBIsACT 4 3aueTHbIe equHuIb ( 144 gacoB)

TpynoeMKocThb
Bun pabotst 4acoB

000

1cem.
OO6u1asi TPy10€eMKOCTh 144
AynuTopHas padora: o1
Jexyuu (J1) 17
Ilpaxmuueckue sanamus (113) 17
Jlabopamopuwvie pabomut (JIP) 17
CamocrosiTejibHas padoTa: 66
CaMocTOsITeIbHOE H3YUCHHE PA3JICIOB 33
CamononroroBka (mpopaboTka U MOBTOPEHHE JIEKIIMOHHOTO MaTepraia u
Marepualia yaeOHHUKOB U Y4€OHBIX ITOCOOHIA, TIOJrOTOBKA K JIAOOPATOPHBIM H 33
MPAKTUYECKUM 3aHITHSIM, KOJUIOKBUYMaM, pyOeXHOMY KOHTPOJIIIO U T.1.),
[ToaroToBKa M caya 3adera, IK3aMeHa 27
Bua uTorosoro KOHTpoJIA (3a4er, IK3aMeH)

DK3aMeH

Paznensl AUCHUIIIIMHBI, U3y4YaCMBbIC B 1 CEMCCTPC

KonuuectBo yacos
Ne HanmMeHoBaHHE pa3ieoB AynuropHas Bre-
pas- Pa6ora ay.
nena Bceero pabora
J |13 | JIP CP
1 2 3 4 | 5 6 7
1 MexaHnuka 4 | 4 4 15
2 MonekynsipHas (cratuctuueckasi) Gpusmka u 3 3 3 12
TEePMOIMHAMHKA
3 DNEKTPUYECTBO U MAarHETU3M 4 | 4 4 15
4 Ontuka. 3 3 3 12
5 DneMeHTBl aTOMHOM U JiepHON (HU3UKU 3 ] 3 3 12
Hmoeo: 17 | 17 | 17 66

1 HpI/I HaJIMYMHU DK3aMCHaA 110 JUCIHMIIJIMHEC




4.3 JIaGopaTopHbIe padoThI

Ne Ne
JIP | pazmena HaumenoBanue 1abopaTopHbIX padboT
1 2 3
! ! M3yueHre 3aKOHOB PaBHOYCKOPEHHOTO JABMKEHHS U BTOPOTO
3akoHa HproToHa Ha MamnHe ATBya.
2 1 OnpezaeneHre CKOPOCTH IBHKECHUS ITyJIH METOJIOM
0aJUTMCTHYECKOTO MAsITHUKA.
3 1 M3yueHre OCHOBHOTO 3aKOHA JUHAMUKH BPALIaTeIbHOTO
JIBVOKCHUSI.
4 1 OnpezneneHne MOyl FOHTA 110 H3TUOY CTEPIKHSI.
5 1 OnpezeneHrne MOMEHTA HHEPIIMU MaXxOBOTO KOJIeca M CHIIBI
TPEHHUSI B OTIOpE
6 1 OnpeneneHrne MOMEHTA HHEPIIMH TEIa METOJIOM KPYTHIIBHBIX
KOJICOaHUH.
7 1 Omnpenencane KO3 (HUIMEHTA )KECTKOCTH MPYKUHBI
CTaTUCTHYCCKUM M JUHAMUYECCKUM METO/IaMHU.
8 2 OnpezeneHne TePMUIECKOTO KO GUIMECHTA TaBICHUS BO3/IyXa
IIPH IIOMOIIIY BO3AYIITHOT'O TEPMOMETPA
9 2 OnpezeneHue IIOTHOCTH Y KUKOCTEH M KOHIICHTPAIIUU pacTBOpa
C TIOMOUIBIO MUKHOMETPa
10 2 OnpeneneHue BIAXHOCTH BO3/TyXa
1 ) Onpenenenne k03 uineHTa TMHEHHOTO paCIIMPEHUS TBEPABIX
TEJL
Onpeznenenre OTHOMEHHUS TETNIOEMKOCTH MTPH MOCTOSTHHOM
12 2 JABJICHUH K TETJIOEMKOCTH MPU TOCTOSTHHOM 00BheMe
(7 =C,/Cv ) meronom Knemana-Jlezopma
13 2 Onpeznenenne MOJSIPHOM MacChl BO3yXa.
14 3 HccnenoBanue 371€KTPOCTATHUECKOTO OISt METOJIOM
ANEKTPOCTATHYECKON BaHHBI.
15 3 Onpenenenne uncina Papajes U 3apsaa JIEKTPOHA.
16 3 H3mepenne conpoTUBICHHH ¢ TOMOIIBIO MOCTa YUTCTOHA.
17 3 W3yueHne 3aBUCUMOCTH COTIPOTUBIICHHUS METAJUIOB OT
TEMIEPATYPHI.
18 3 HccnenoBanue 3aKkOHOMEPHOCTEN TEPMOITIEKTPOHHON SMUCCHUHU.
19 3 W3ydeHne nepexoTHbIX MPOIECCOB MPHU 3aMbIKAaHUH U
pa3MbIKaHUU TICTIH.
20 3 Omnpenenenre TOPU3OHTAILHON COCTABIAIONICH HAMPSXKEHHOCTH
MAarHHTHOTO TIOJISl 3EMJTH.
21 3 W3ydeHne momynpoBOJHUKOBOTO AUOAA U TIOTYIPOBOTHUKOBBIX
pruOOPOB.
) 4 Ornpenenenne riaaBHOTO (OKYCHOTO paccestHUsl coOuparomen u

pacceuBaroIei JuH3.




1 2 3

23 4 Omnpenenenue cuibl cBeTa (POTOMETPOM.

24 4 W3yuenue siBneHus HHTEPHEPEHIINH CBETa C IOMOIIBIO KOJIEI]
HBIOTOHA

25 4 I/ICCJIGIIOBaHI/Ie ONTUYCCKHU AaKTUBHBIX BEHICCTB CaAXapUMCTPOM.

26 4 HccnenoBanue CTPyKTYpbl KPUCTAIIIIOB JIa3€PHBIM M3JIy4EHHEM.

27 4 W3yueHne 3aK0Ha OCBEILIEHHOCTH

8 4 HccnenoBanue qudpakiuy CBeTa ¢ IOMOIIBIO ONTHYECKON
CKaMbH

29 5 N3yuenue BHemHero ¢porodddexra

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

31 5 u30TONa OepuilIus

IIpuMepsI J1a00paTOPHBIX PadoT.

N3YYEHUE 3AKOHOB PABHOYCKOPEHHOI'O ABMXXEHUSA 1 BTOPOI'O
3AKOHA HBIOTOHA HA MAIIIMHE ATBYIA

HepaBHoMepHOE IBMXKEHHE, MPU KOTOPOM CKOPOCTh U3MEHSIETCS BO BPEMEHH IO
JUHEHHOMY 3aKOHY, I[pPHHSATO Ha3bplBaTh  PABHONEPEMEHHBbIM. BennunHOMH,
XapakTepu3yroned OBICTPOTY HM3MEHEHHsS CKOPOCTH [0 YHCJICHHOMY 3HAYCHHUIO,
aBnseTcss yckopenue. llepBas dYacTh palOTHI TMOCBAILIEHA HW3YYEHHIO 3aKOHOB
PaBHOYCKOPEHHOTO JBIDKEHUSI Ha MalluHEe ATByJa W OIPEACIICHUIO YCKOPEHHUSI.
Llenpto BTOpOW wyacTH pabOTHI SBISIETCS TPOBEpKa BTOpPOro 3akoHa HproToHa

- F
a=— |. [IpoBonutcst 06paboTKa pe3yabTaTOB FKCIEPUMEHTA.
m

KoHTposabHbIE BOOPOCH! K IaHHOH JIabopaTopHOU paboTe:
1) CdopmynmrpoBaTh 3akoHbI Hpl0TOHA.
2) TloHsTHE O MAaTEPUAITLHON TOUKE.
3) Ilyrb u nepemernierne. CKOPOCTh, €€ BEITMYUHA U HATPABIICHHE.
4) VYckopeHue. 3aKOHbI MYTH JJIsl PABHOYCKOPEHHOTO M PABHOMEPHOTO JIBIKCHUSL.
5) Or xakux (aKTOpOB 3aBUCHT YCKOpPECHHUE?




N3YYEHUE OCHOBHOI'O 3AKOHA IMHAMUKU BPAIITATEJIbHOI'O
JABVOKEHW A

MoMeHT WHepIuu Bpalalolerocs Tela MOXKHO CBECTH K HM3MEPEHUIO
NEHCTBYIOIIEr0 Ha TEJIO0 MOMEHTa CHJIbI M COOOIICHHOMY 3TOMY TeEIly
YIJIOBOTO ycKopeHus. JlJis u3MepeHust 3TUX BEITUYUH MPUMEHSIOT MasiTHUK
Ob6epbeka. [IpoBepka OCHOBHOTO 3aKOHA TUHAMHKH JJIs1 BPAILAIOIIUXCSI TEJ
OCYIIECTBISIETCS  TpeMs  crmoco0amu.  Pe3ynbrartel  3KCIepuMEHTa
oOpabateiBatoTcst MeTofoM CThIO/ICHTA.
KoHTposbHbIe BOIPOCH! K IaHHOM 1a00paTopHoii padore:
1) Mowmenr cunsbl. ITne4yo cunbl. MOMEHT HHEPIIUH TBEPIOTO TEIIA.

2) OCHOBHO#1 3aKOH JIMHAMHMKH BPAIATEIIbHOTO JBHKCHHSL.
3) UYemy paBHA CHIIa HATSHKCHHUS HUTH?
4) BeiBecTH BpamaTeabHbIH MOMEHT CHIIBI B JAHHOM paboTe.
5) 3akoH COXpaHEHHsI MOMEHTA UMITYJIbCa.
6) BbIiBeCTHM MOMEHT WHEPIIMM CTEP)KHS JUISI OCH BpAIICHHUS, MPOXOMAAIICH dYepes IEHTP

Macc.

OINPEAEJIEHME MOAYJIA FOHI'A T10 U3T'BY CTEPXHA

Ilenpto nmaHHOMW pPabOTHl SABISETCS M3Y4YEHUE YOPYrux aepopmanuii u
OCHOBHOT'O 3aKOHa Ui 3TOro Bujaa nedopmanuii—3akoHa ['yka. CTyaeHTHI
onpenensaoT Mmoayias FOHra Uit AByX CTEpKHEH, CACIaHHBIX U3 PA3JINYHBIX

MaTepuajoB METOJOM H3ruda CTEpXHS, IMOJIOXKEHHOTO Ha JiBe omnopsl. B
paboTe wucnonb3yeTcs MHAMKATOp ManblXx nepemenieHuid.  Halinennoe
3HauUEHUE MOJYJISl YIIPYTrOCTH CPABHUBAETCS C ATATIOHHBIM 3HAYEHHEM.
KoHTposabHbIe BOOPOCHI K JIaHHOU J1a00paTopHoii pabore:

1) Yro maswiBaercs nedopmanuein? Kakue Bumbl aedopmarinit

cymecTtBytoT? Ilo kakoMmy npu3HaKy Tena JAeNATCS Ha
yhnpyrue u Heynpyrue?

2) Kakos ¢usmueckuii cmpicn moayist FOura?
3) Uemy paBeH MOMEHT HHEPIIUH CTEPKHS (BBIBECTH (HOPMYITY).
4) CdopmynupoBaTh 3aK0H ['yKa Ui OCHOBHBIX BUJIOB JIe()OpMAIIUH.
5) Jmarpamma pactspkenus. OCHOBHBIC MEXaHUUECKHE CBOMCTBA TBEPIOTO TEJa.

OINIPEAEJIEHME MOMEHTA MHEPLIMUN MAXOBOTI'O KOJIECA 1 CUJIbI TPEHUA
B OIIOPE

MoOMEeHT MHEepIMH MaxoBOro KoOJIeca M CUIIY TPEHMsI B OIOpe
MO>KHO HalTH MPH MOMOIIM NPHOOpa, COCTOSIIETO U3 MaXOBOT'O
KOoJeca, HacaKeHHOro Ha BaJl. Bam ycraHoBieH Ha
LIAPUKOTIOAIIMITHUKAX. B pabore M3ydaercsi OCHOBHOW 3aKOH
JUHAMHKHU BpalllaTeIbHOTO JBHKEHUS.

KoHTpoJbHBIC BOIPOCHI K JAHHOMN Ha6ODaTODHOﬁ Da6OTCZ

1) Or 4ero 3aBUCHT MOMEHT HHEPLIUH BPALIAIOUICHCS CUCTEMBI?



2) BeiBectu ¢opmyny ans  pacdeta MOMCHTa HWHEPIMH OJHOPOTHOTO JIMCKA
OTHOCHUTEIIbHO OCH, MEPIEHIUKYISIPHON K MIOCKOCTH TUCKa U MPOXOJAlIei uepes
€ro LEeHTp.

3) BeiBox pacueTHOM (HOPMYIIBL.

4) Cuna tpenus. TpeHue MOKOSI, CKOJIbKCHUS U KauCHHSI.
5) Kunetndeckasi SHEPTus BpAIAIOIIETOCs Tea.

OHPEJIEJIEHUE MOMEHTA MHEPLIUU TEJIA METOJIOM
KPYTWJIbHBIX KOJIEBAHUN

B nanHoii paboTe wu3y4aercs OCHOBHas (DU3MYECKas BEIUYHMHA, XapaKTEpH3YHOIas
CBOICTBA TBEPJOTO Teja MPH BpaIATeIFHOM JBIKEHHH — MOMEHT WHepiuu. OQHUM U3
METOJIOB IKCIIEPUMEHTAIHHOTO OIpPEACTICHIS MOMEHTAa MHEPIUH Tella SBIISIETCS METO]I
KPYTHIIBHBIX KOJICOaHUI, KOTOPBI HCIOIB3yeTcs B padoTe.
MOMEHT MHEPITUHU BBIYUCISICTCS ISl Pa3HBIX TOJOXKEHUH Tpy3a U IPOBOAUTCS 00paboTka
pe3yiIbTaTOB U3MEPECHUH.
KoHTpoIbHBIE BONIPOCHI K JIAHHOH JIaA0OpaTOpHOU padoTe:
1) Hammcath OCHOBHO# 3aKOH JMHAMUKH BPAIIATEIbHOTO JIBHIKCHUS.
2) CdopmynupoBaTh W HamHMcaTh, YTO TAKOE MOMEHT HHEPIIUH, MOMEHT
CHUIBI.
3) Uro Ha3pIBaeTCSA MOIYJIEM KPyUCHHUS?
4) Teopema IlITeiinepa, BBIBOI (GOPMYJIBI.
5) Yemy paBeH MOMEHT HMHEPIIMU CTEP)KHS OTHOCHTEIBHO OCH, MEPICHIAUKYISIPHON
CTEPIKHIO, IPOXOIAIICH Yepe3 HEeHTp TsokecTr? Yepes KoHEl CTepKHsI?

OINPEAEJIEHUE KOOOOUIIMEHTA XECTKOCTU ITPYKMHBI
CTATHUYECKUM U JTUHAMUWYECKUM METOJAMU

3amauelt paboTHl  SIBIAETCS O3HAKOMIJIGHME C TMPOCTEHIINM  Cllydyaem

COOCTBEHHBIX  rapMOHMYECKMX  Kojebanui.  M3ywarorcs  koneOaHus

NPYKUHHOTO MAasATHUKA, KOTOPbIE MOXHO CUMTaTh HE3aTyXarOIMMH.

YcTaHOBKa COCTOUT U3 OMOPBI, HA KOTOPOHM YKPEIJIEHBI Pa3InYHbIE NMPYKUHBI.

Croiika cHaOxeHa mKanoil. PaGota cocToUT M3 JABYX yINpakKHEHHA:

oTpesieNIeHUE )KECTKOCTU MPYKUHBI CTATUYECKUM M JMHAMUYECKUM METO/IaMU.

B xoHue paboThl cpaBHHBaIOTCA KO3(D(PUIMEHTHI XKECTKOCTH, IOIy4YEHHBIE

pa3HbIMH METO/IaMHU.

KoHTposbHbIE BOIPOCH! K IaHHOU J1ab0paTopHO pabore:

1) Kako# BuJ UMeeT ypaBHEHHE IBHYKEHHSI IPU TapMOHHYECKOM KOieOaHuu?

2) Kakume konmeGaHWs  CHCTEMBbI  HA3bIBAIOTCS  COOCTBEHHBIMH W KaKue
BBIHY/ICHHBIMU?

3) CkopocTh U YCKOpEHHE KOJIeOaTeNbHON CUCTEMBI.

4) Yemy paBHa MOJHAs SHEPTHsI KOJIeOaTeIbHON CUCTEMBI?

5) BplumciuTh TO TMOMYYCHHBIM JaHHBIM HU3MepeHHd (azy ot COOCTBEHHBIX
Kojie0aHul MPYXUHHOTO MasTHHKAa W CMEUIEHHE Tpy3a X depe3 3 ¢ OT Haudana
OTCUYETA BPEMEHHU.

6) Yrto Takoe pe3oHaHC?
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OIMIPEAEJIEHME KOOODOUIIMEHTA BA3ZKOCTU XXUAKOCTU METOIOM CTOKCA

Jns onpenenenus ko uIenTa BI3KOCTH MpeiaraeTcsi UCnoiab3oBarh Meton CTokca,
KOTOPBIA OCHOBAaH Ha JBMXKEHUHU Tena cheprudeckor GopMbl B UCCIENYEMOM JKUIKOCTH
(rmuuepuH W KactopoBoe Macio). Jns jmaHHOM paboThl MpoBOAMTCS 00paboTka
U3MEpPEHUN U IOJy4YeHHblEe 3HAueHUs Kod(pduuueHTa BI3KOCTH CPaBHMUBAIOTCA C
Ta6JII/I‘IHBIMI/I 3HAa4YCHUSAMU.

KoHTponbHbIe BONPOCHI K IaHHOMH JIabopaTopHOU padore:

1) ®opmyna HeloToHa [uis BS3KOCTH.

2) Koaddunment Bssskoctu. Puszndeckuii CMbICI K03 PHIIHEHTa BI3KOCTH.
3) EnunHMIBI U3MEPEHUS BSI3KOCTH.
4) Meron Ctokca. BeiBoa pacueTHOM (HOPMYJIBI.
5) Merozsl onpenenenust Ko3G UIMEHTa BI3KOCTH.

OIMPEAEJEHUE TEPMHUYECKOI'O KOOOOUIMEHTA JABJIEHWA BO3AY XA TIPU

oMo BO3AYIIHOI'O TEPMOMETPA

Pabora mnocedieHa W3y4EHHIO CBOWMCTB MJI€ANbHOIO rasza, a TakKke
MO3BOJIIET HAWTH TepMUYECKH KOX(PUIMEHT [aBJICHHUS BO3AyXa
CTyneHTsl TakKe JTOKHBI TO3HAKOMUTBCSI C YCTPOMCTBOM BO3IYIIHOTO
TEPMOMETPA, C MOMOIIBIO KOTOPOIO MPOU3BOJAUTCA U3MEPEHUE JaHHOUN
BCJIIMYUHLI.

KoHTpoabHBIE BOIPOCHI K JAHHOH J1a00paTopHOK padoTe:

1) Kakoli ra3 Ha3bIBaeTcs UACaIbHBIM?

2) N3omnporeccsl, UX ypaBHEHUs U IpapUKy.

3) Uro Ha3pIBaeTcs TEPMHUYECKUM KOX(PQPHUIIMEHTOM JaBJICHHUS, KAKOB
ero ¢pu3nyecKuit cMbICa?

4) KakoB npuHIHI paboTel MaHOMETpA?

5) KakoB MoneKyIsipHO-KUHETUYECKUI CMBICIT AaBJICHHSI U a0COMIOTHON TeMIepaTypbl?

METAJTUYECKUX CTEPHKHEM.
KoHTpoabHbBIE BOIIPOCH K JAHHOM J1abopaTopHOIl paboTe:

OITPEJEJIEHUE KODOOUITUEHTA JIMHEMHOI'O
PACHIMPEHM A TBEP/IBIX TEJI

N3BecTHO, YTO NpU HAarpeBaHUU Tela YBEIWYUBAIOT
CBOH 00BEM, T.€. MPOUCXOJUT TEIIOBOE paCIIUpPEHUE.
OTO CBUJETENBCTBYET O TOM, UYTO C YBEIUYEHUEM
TEMIIEpaTyphbl CPEJHUE PACCTOSHUA MEXAY aTOMaMH,
MOJIEKYJIaMHM, HOHAMHU BO3PACTalOT. OTO SBIICHUE
MO’KHO OOBSCHUTH UCXOJS U3 B3aUMOACHUCTBUS YaCTHII
Tena JApyr ¢ gapyroMm. KoiamdecTBeHHO TEIIOBOE
pacupeHue IIPUHSATO XapaKTepU30BaTh
KOX(QPHUIIMEHTOM JTMHEHHOTO PACIIMPEHHS (L, KOTOPBIi
W BBIUMCIAETCS B JaHHOW pabore s JABYX

1)
2)

3)
4)

Uto HazwiBaeTCs KOAGGHUIEHTOM JTHHEHHOTO (00BEMHOT0) pacupeHus?
N3o6pa3ute rpadpuyecku 3aBUCUMOCTh MOTEHLIUAIBHOW SHEPTUU B3aUMOJCHCTBUS
JIBYX YaCTHUILl OT PACCTOSHUS MEX/1Yy HUMH.

[Ipoananu3upyiite PU3NUIeCcKyro MPUIUHY TETJIOBOTO PACIIMPEHHS TBEPABIX TEIl.

B uem BeIpakaerca aHM30TponHs (PU3MUECKUX CBOMCTB TBEPHBIX Tel, KAKOBHI €€
HPUYNHBI?
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OITPEAEJIEHME OTHOIUEHMA TEIUNIOEMKOCTU ITPU ITIOCTOAHHOM
JABJIEHMUA K TEIDIOEMKOCTH ITPU [TOCTOAHHOM OB BLEME METO/IOM
KIIEMAHA-JIE3OPMA

OIIHa N3 CaMbIX BaXKHBIX pa60T, OTHOCHIIIasCA K
tepMoguHamuKke. OHa MOCBAIEHA H3YYEHUIO
MEepPBOTO 3aKOHA TEPMOJAMHAMHUKH, a TaKxke
uzomnpoiieccaM. B OCHOBe JaHHOW ONBITHOM
YCTaHOBKHU JIeXKaT TpHU u3oIpoiiecca:
W30TEPMUYECKUMA, aauadaTHBIA W HW30XOPHBIM.
CTy,[[CHTBI BBIYHUCIIAKOT ITIOKA3aTCIIb aI[I/Ia6aTLI JUUIA
BO3/lyXa U MPOBOJAT 00pabOTKY M3MEpEeHHM aJs
JIECSATU U3MEPECHUM.

KoHTpoabHbIE BOIPOCKH! K JAHHOH J1a00paTopHOi

pabore:

1) HM3onpoiiecchl U MX ypaBHEHUSI.

2) TlepBblil IPUHIKIT TEPMOJANHAMUKI

3) Kakue mporecchl Ha3bIBAIOTCS 00PaTHMBIMH, HEOOPATUMBIMHU?

4) TemnoeMKOCTh Tena. YJIelbHas TEIUIOEMKOCTh. YJEJbHas ¥ MOJISIPHAs
TEIIIOEMKOCTH.

5) Kakoii Bua mporiecca COOTBETCTBYET KaXKJIOMY JTaIly OIbiTa?

OIIPEJEJIEHME Y JIEJIbHOU TEIUIOTHI IIEPEXO/IA BOJIbI B TIAP ITPU
TEMIIEPATYPE KUIIEHU A

Jannass pabora HampaBi€Ha Ha HW3Y4YEHHE TaKHX
ABJICHUM, KaK HCIApEeHHE WU KOHJACHCALUs, KUIICHHE.
CTyneHThbl 3HAaKOMSTCS C TAKUM MTOHSATHEM, KaK yelbHas
TEIUIOTa MapooOpa3oBaHusl 3aTParuBarOTCs BOIPOCHI,
CBA3aHHbIE C KPUTHUYECKUM COCTOSIHHEM BELIECTBA.
Boruncnsiercss yaenpHas TEIIoTa mepexoja BOAbI B Iap
[P TEMIIEPAType KUTICHUS.

KouTposibHBIE  BOOPOCHL K JIAHHOW  1ab0OpaTOpHOI

pabore:
1) Hcmapenwue v KOHIACHCAIHSL.

2) PaBHOBecHe XHIKOCTH M HACBIIIEHHOTO Mapa.

3) Kputrueckoe cocTosiHue

4) TlepechIllieHHBIH TIAp U TIEpErpeTast KUIKOCTb.

5) Kunenue. 3aBUCHMOCTB TEMIIEPATYPhI KUIICHUSI OT JTaBJICHUSI.

OINIPEAEJIEHUE YNCIIA ®APAJIEA U 3APAA OJIEKTPOHA

BGIJ_ICCTBB., MOJICKYJIBI KOTOPBIX B pacCcTBOPC pacnagaroTCd Ha HWOHBI,

50T Ha3bIBAIOTCS DJIEKTPOJUTAMH. DJIEKTPUUYECKHH TOK B 3JIEKTPOJIMTAX
+

OOyCIIOBJIEH = JIBIDKEHHEM HWOHOB TMOJ] JCHCTBHEM BHEIIHETO
aneKTpudeckoro mnoiis. [IpoxoxkaeHne MmoCTOSHHOTO 3JEKTPUYECKOTO
TOKa 4Yepe3 AJIEKTPOJUTHI COMPOBOXKAAETCS BBIIEIEHUEM COCTAaBHBIX
yacTeld STUX BEIIECTB Ha JJIEKTPOJax. OTO SBIIEHUE Ha3bIBAeTCS
ANEeKTpoNn30M. B nmaHHOM paboTe MpOTeKaeT IJIEKTPOIH3 pacTBopa
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I

A

MEJIHOTO Kymopoca. M3mepsisi Maccy KaToaa A0 3JIEKTPOJM3a U MOCIE HETO, BHIYUCIISIIOT
gucio Dapajesi, a 3aTeM 3apsij JJIEKTPOHA.
KoHTpoabHbIe BOIPOCH! K IAHHOU J1a00paTopHOil paboTe:

1) TIpoBOIHHMKH BTOPOTO poja (JIEKTPOIUTHI). MeXaHH3M MPOBOAUMOCTH

2) DIEKTPOJIMTOB. DIIEKTPOIUTUYCCKAS TUCCOLUALINS.

3) Daexrponus. ChopMyaupoBaTh U 10Ka3aTh 3aKoHbI Dapajes 1ist JIEKTPOIIN3a.
4) ®usuueckuit cmbica uuciaa Papages U IICKTPOXUMHUUYCCKOTO 3KBHBAJICHTA

BE€IICCTBA.

5) Hanwmute u 00bSICHUTE PEAKIIMU, POTEKAIOIINE Yy aHO/Ia U KaTo/1a.

Ry R

Kz

LR

N3YUYEHUE MOCTA YUTCTOHA
MocTt VYuTcToHa mnpenHa3Ha4YeH /i HM3MEPEHUs CONPOTHUBIICHHM.
Cobupaercs sreKTprUecKasi cxema, CoCTosIIas U3 peoxopaa, Habopa
CONPOTUBIICHU, T'aJIbBAHOMETPA, UCTOYHHMKA IOCTOSHHOI'O TOKa WU
Mara3dHa CONPOTUBIEHUN. [3MepsAI0T  CONPOTUBICHUSA IIpU
MIOCJIEIOBATEIbHOM U NapAJJIEIIbHOM COEUHEHHUAX U IPOBEPSIOT AJIs
HUX pacueTHbIC (HOPMYITHI.
KoHTpoibHbIe BONPOCHI K IaHHOH J1abopaTOpHOU padoTe:
1). PasBerBiennsie renu. [Ipasuna Kupxroga.
2). BeiBecTH yciioBHE paBHOBECHS MOCTa YHUTCTOHA.

3). IlocnenoBaTenbHOE U MapalIeIbHOE COCIMHEHHUE IPOBOHUKOB.
4).IlpeumymiecTBa MOCTOBOH CXEMBI [0 CPaBHEHUIO C METOJOM amIepMerpa u

BOJIbTMETpA.

5). Tlouemy Ha peoxopie Bceria MOKHO HaWTH Takyro Touky "/I" , MOTEHIIHal KOTOPOi
paBeH noreHuuany B Touke E.

CHATUE KPUBO HAMATHUYEHUS U TTIETJIM TUCTEPE3UCA

Naboparoprasn

a6ora Ne13

paborte:

C [TOMOUIbIO OCLHHUJIJIOTPADA

Pabora MIOCBSIICHA W3YYEHUIO CBOWCTB
dbeppomarneTnkoB. [letns rucrepesuca momxyvyaercs Ha
JKpaHe OJJIEKTPOHHOJIYyYEBOM TpYyOKH ocuuiiorpada,
ecnu (eppoMarHeTUK MOMECTUTh B MarHUTHOE IIOJIE,
CO3/1aBaeMO€ TIEPEMEHHBIM TOKOM, Ha TOPHU30HTAIBHO
OTKJIOHSIIOIIUE TUIACTUHBI TPYOKHU MOAATh HAIpPsHKEHUE
U. Lenbto paboTbl SBISETCS TMOCTpOeHHE Trpaduka
3aBucuMocti B=f(Bo).

KoHTpoJIbHBIE BOMPOCHL K JIAHHOW _J1abopaTOpHOU

1) XapakTepucTHKa MarHeTHKOB ([1a-, mapa- u peppoMarHeTukn).

2) Kak 00OBsICHUTD sIBIICHUE TUCTEpe3uUca Y (heppOMarHeTHKOB.

3) 3aBUCHMMOCTh MArHUTHOW MPOHHUIAEMOCTH OT HAMArHMYMBAIOLICTO TIOJIS JUIS
beppoMarHeTUKOB

4) Yto Takoe KOIPIMTUBHAS CHJIa, OCTATOYHAS HAMAarHUYEHHOCTh

N3YYEHUE 3ABUCUMOCTU COITPOTUBJIEHUA

i T

METAJIJIOB OT TEMIIEPATYPbI

Cobupaercsi aJeKTpUYecKass CXema, COCTOALas YHHUBEPCAIbHOIO
Mocta THna MBVY-49, TepMocrata M wHccieayeMoro IMpOBOJHUKA.
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2)
3)

5)

ComnpoTHBIEHUS METAJJIOB BO3pAaCTaeT C yBEJIMYEHHEM Temneparypsl. Mccnenyembiit
MPOBOJHUK ITOMEIIAETCS B TEPMOCTAT, 3alOJHEHHBIA HEMPOBOIAIICH >XUAKOCThIO. B
HIDKHEH 4YacTH TepMocTara IIOMELIEeH Harpesarenb. Fccienyemsblii  MPOBOJHHUK
MOAKIIOYAETCS K KJIEMMaM YHHMBEPCAJIBHOIO MOCTa YUTCTOHA B Kay€CTBE HEU3BECTHOTO
conporuBiieHus. CTpouTcsi rpaduK 3aBUCUMOCTH CONPOTUBICHUS TMPOBOJHUKA OT
TEMIIEpaTypBhl.
KoHTpoapHbIC BOMPOCH! K JaHHOU JIa00paTOpHOA paboTe:
1) OcHOBHBIE MMOJIOKECHUS KJIACCUIECKOM IICKTPOHHON TEOPHH METAILIOB.
2) BsiBoj 3akona Oma u 3akoHa Jxxoyis- JIenia B muddepenipaisHoii popme.
3) IlousTHe 0 30HHON TEOPHH METAILIOB, MOIYIPOBOJAHUKOB, JUIICKTPHKOB.
4) 3aBHCHMOCTb CONPOTHBICHHS OT TEMIEpaTypbl y MeTauioB. [loHstue o
CBEPXIPOBOJUMOCTH.
5) Yro HasbIBaeTCS TEMIEpPATypHbIM KOI()(HUIMEHTOM CONPOTUBJICHUS H  €ro
pa3sMepHOCTh?

UCCJIEJOBAHUE 3ABMCHYMOCTH ITOJIE3HOM MOILHOCTH U KI1J]
AKKYMVIJETOPA OT EI'O HAT'PY3KH

[lenbto paOoTHI SIBJISETCS O3HAKOMIIEHUE C TaKUM IOHATHEM, Kak D/IC ncToyHuka TokKa.

Cobupaercs 37eKTpUIecKas cxeMa, COCTOSIIIAs U3 aKKyMYJIITOPHOU OaTapeu, BOIBTMETPA,

amnepmMerpa u peocrara. Usmepstor 3/1C akkymynsaTopa, a 3aTeM CHUMAlOT 3aBUCUMOCTb

CUibl TOKa OT HamnpspkeHus. Taxke paccuntbiBarorcess KIIJ[ akkymyssTopa, mojiHas U

I10JIE3HAs1 MOIHOCTb

KoHTposibHBIE BOITPOCHI K AAHHOM J1a00paTopHOii padore:

1) Yro naswiBaetcs DJIC u kak MoxHO u3MepuTh DJIC uctounuka?

Kaxue cuibl Ha3bpIBatOTCS. CTOPOHHUMMU?

Jats onpenenenus KIIJI akkymynaTopa, IOJHON U NOJIE3HON MOLTHOCTH.

4) Tlonyuuts 3aBucumoctd KII/I, monHOW W TMOJIE3HOH MOIIHOCTH OT CHJIBI TOKa B
aHAIUTHUYECKOU popme.

KopoTtkoe 3aMbIkanue.

N3MEPEHUE KOO®DOUITMEHTA CAMONHAYKINH, EMKOCTH U ITPOBEPKA
3AKOHA OMA JJUIA ITEPEMEHHOI'O TOKA

JanHass paboTa COCTOMT U3 HECKOJIBKUX  YIPAKHEHUIL:
ompenenenue KodhduuueHnta CaMOMHAYKIUHM;, H3MEpEHHE
eMKOCTH  KOHJIEHCATOpOB, TpoBepka 3akoHa Owma s
MEePEeMEHHOTO Toka. J[s BBIMONHEHUS OTUX YIPaXKHEHHH
COOMPAIOTCS HECKOJIBKO DJIEKTPUYECKHX IIeTIeH, COCTOSIIUX U3
peocraTa, Mara3puHa €MKOCTH, KAaTyIIKM HWHIYKTHUBHOCTH,
BOJIETMETpa,  aMmIepMeTpa, HCTOYHHKA IOCTOSIHHOTO H

- IIEPEMEHHOT0 HaNPSKEHUS.
KoHTponbHbIe BONIPOCHI K IaHHOH JlabopaTopHO pabore:
1) Kakoe ¢usndeckoe sSBICHHE JICKUT B OCHOBE TIOIyYSHHUSI IEPEMEHHOTO TOKa?
2) Pabora 1 MOIIHOCTh MEPEMEHHOTO TOKa?
3) Ilpupona BOBHUKHOBEHHSI HHIYKTHBHOTO U €MKOCTHOT'O COTIPOTHBIICHHSI.
4) Hanucats 3akon OMa JUIs IEpEMEHHOTO TOKa.
5) T'eneparopsl IEpEeMEHHOTO TOKA
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4)

UCCJIEJOBAHUE 3AKOHOMEPHOCTEN TEPMOXJIEKTPOHHOU SMUCCUU

TepMoanekTpoHHass 53MHMcCHd — 3TO MPOLECC HUCIYCKAHUS
AJNIEKTPOHOB C TOBEPXHOCTH METaUIOB Mpu HarpeBaHuu. lLlenbio
paboThl sABISETCA W3yYEHHE YCTPOMCTBA AIIEKTPOHHOW JIAMIBI H
MpPUHIKIIA ee pabOThl, OCHOBAHHOTO HA SIBJICHUU TEPMOAJICKTPOHHOMN
smuccuu. M3ywaercs BOJbT- aMIiepHas XapakTEpUCTHUKa IU0Ja U
crpoutes rpaduk 3aBucumoctu I=f(U¥?).
KoHTposbHbIE BOIIPOCHI K IaHHOU J1a00paTopHoii pabore:

1) Dnexkrpuueckuii  TOK B  Bakyyme. SIBieHue

TEPMOIJIEKTPOHHON YMHUCCUMU.

2) Tlonsitue pabOTHI BBIXOAA JJIEKTPOHA M3 MeTauia. [I0BEpXHOCTHAs Pa3HOCTh
IOTEHLIMAJIOB U KaK OHU OIPEAEISIOTCS.

3) OOBsCHUTE MPOILIECC BBIPHIBAHUS JICKTPOHOB HA MPAHHUIIE METAJI-BAKYYM.

4) 3akon borycnasckoro- JIeHrmiopa

5) IloctpoiiTe U OOBSICHUTE BOJILT- AMIIEPHYIO XapaKTEPUCTUKY BaKyyMHOTO JUO]A
IIpU pa3IMyYHbIX TEMIIEpaTypax Karoaa

NCCIEAOBAHME CTPYKTYPBI KPUCTAJIJIOB JIASEPHBIM U3JIYUEHUEM

HB 410 Hy 434  H 486

Lenpto gaHHOM  paboOThl  sABISETCSA  O3HAKOMIIEHHE C
MPUHIUIIOM PabOTHI Ta30BOTO Ja3epa, M3y4yeHHE HEKOTOPBIX
TU(QPAKUMOHHBIX M  HMHTEp(EpPEHLUOHHBIX  SBJIEHUH ¢
[IOMOIIBIO  JIa3epHOrO u3iydeHus. PabGora cocroutr wu3
HECKOJIbKUX ~YHpPaXHEHUH: ONpeseieHue JJIMHBI  BOJIHBI
U3JIy4eHHs Ta30BOrO Jlaepa C IMOMOIIbI0 AU(PPAKIMOHHOM
pELIeTKH; pacyeT 3Hepruu (OTOHA, U3IYyYaeMOIO Ja3epoM;
OIIpEJICJIEHUE painyca YaCTHIL] JEUKOMO 1.
KoHTposibHbIE BOIIPOCH! K IaHHOU J1a00paTopHOii pabore:

1) KakoBel  (Qu3uyeckue  MPUHIMIBI  pabOTHI

ONTUYECKUX KBAHTOBBIX F€HEPATOPOB?

2) U3 Kakux OCHOBHBIX YacTEi COCTOUT Jia3ep, MX Ha3HAYCHUs?

3) KakoBbl CBOWCTBA a3epHOTO H3My4CHHUs?

OObsicHUTEe M3MEHEHue IU(paKIMOHHONW KapTHHBI NPU BpalllEHUU PEHIETOK ApYyT
OTHOCHUTEJIBHO Jipyra?

5) JlroMuHECIICHIIUS, BU/IbI TFOMUHECIICHIINH.

NCCIIEJOBAHME CIIEKTPOB UCITY CKAHUA U ITOI'JIOIIEHW A

500

CIIEKTPOCKOIIOM

Jannas paboTa HampaBjeHa Ha U3yYEHUE TUCTIEPCUU
. cBera. B Hel wM3ydaeTcs yCTPOMCTBO M IPUHLIMI
Hows paboThl CIIEKTPOCKOIA, MPOU3BOIUTCS T'pagyupoOBKa

(/"*\

™

“%5 | CIIeKTPOCKONA MO0 HM3BECTHBIM  JUTMHAM  BOJIH

el ot o
JIMHEUYATOIro CICKTpa PTYTHU, a4 3aTEM HCCICAYIOTCA

CIICKTPbI HCIYCKaHHA W IIOITIOHICHHSA, KOTOPHBIC

400

T
450

T
500

T
600

Wavelength (nm)

oS TE) [oJIyqaroTCsl € MOMOINBK PTYTHOM, HEOHOBOM |

JIaMIIbl HAKaJINBaHHA.

KoHTpoabHBIE BOITPOCHI K JTAHHOM JIA0OPATOPHOI padoTe:

1) Yro Takoe AUCTICPCHUA cBera? HOpMaJ'IBHaH U aHOMaJIbHas JUCIICPCUS.
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2) IlepeuncnuTh BHIBI JUCIEPCUOHHBIX CHEKTpPoB. JlaTh ompeneneHuss cnekrpa
U3ITyYEHUS U CIIEKTpa MOIJIOIIEHUS BELIECTBA.

3) B ueM cocTOUT KOJIMYECTBEHHBIN U KaYECTBEHHBIN aHAIN3 BelecTBa?

4) [111 yero NpuMEHSIOTCS CIEKTPOCKOII, CIIEKTporpad 1 MOHOXpoMaTop?

N3YUYEHUE BHEITHETI'O ®OTOS®PEKTA

Henpto ngaHHON paboOTBl  SBIAETCS  SKCIEPHUMEHTAIBHOE
MOCTPOSHHUE BOJIBTAMIEPHBIX XapaKTEPUCTUK (POTOIIEMEHTA
npu BHemieHeM ¢orodddekre s pasHBIX CBETO(YUIBTPOB,
ompeneneHue TocTosHHOW [lmanka W paboThI  BBIXOAA
ANEKTpoHa POTOIIEMEHTA.

- KoHTpoJIbHBIC BOIIPOCHI K JIAHHOM J1a00paTOpHOid padoTe:
i 1) ChopmynmpoBath 3aKOHBI BHEIIHETO GoTod(hdeKTa.

2) 3anucath ypaBHeHUe DWHIITeHHA U1l poTodrddexTa.

3) Uto Takoe kpacHas rpanunia porodddexra?

4) Yto Takoe 3aepKUBAFOIIMHI MOTSHIINAI ?

5) Uro Ha3bIBaeTcsa pabOTOM BBIXO/1a SIIEKTPOHA U3 BEIIecTBa?

6) UeM oTiMyaroTCs MEXIY COOOH BOJBTAMIICPHBIC XaPAKTEPUCTHKH (DOTODIIEMEHTA,
MOJIy9YEeHHBIC TIPU €T0 00JYYSHUN CBETOM Pa3IMYHbIX JUTHMH

4.4 llpakTUyeckue 3aHATHA (CEMUHAPDI)

Ne Ne T
ema
3ansTus | pasaena

1 2 3
DIIeMEHThl KHHEMaTHKHU.

1 1 JInHaMyKa OCTynaTeNbHOTO ABUKCHUS.
OHEpPreTM4ecKue XapakTEPUCTUKA MEXaHMYECKOHM CHCTEMBI.
3aKOHBI COXPAHEHUS B MEXAHUKE.

2 1 MexaHuka TBEpAOro Tena. DIEMEHTbl MEXaHUKH KUJKOCTEH.

3 1 Mexannueckue KojaeOaHusl U BOJIHBIL.
MonexyIapHO-KHHETHYECKAsl TEOPUS UICAIBHBIX Ta30B

4 2 OcHOBBI TEpMOAVMHAMUKY PeanbHble ra3pl, KUAKOCTU U TBEPAbIE
Tena.

5 3 OnexkrpocraThka. II0CTOSIHHBIN 3JIEKTPUYECKUM TOK

6 3 DNeKTpOMarHuTHas MHAYKLIUSA. DJIEKTPOMAarHUTHbIE KOJIeOaHUs
Y BOJIHBL. [IepeMEHHBIN ANEKTPUYECKUN TOK.

7 4 DneMeHTHI TeOMETPUYECKON ONTUKHU. BonHOBas onTuka.

3 4 KBanToBas npupoaa u3iydeHus. JIeMeHTa aTOMHON U
KBaHTOBOHW (hU3UKU

9 5 DeMeHTHI S1epHON (PU3UKH.
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4.5 CamocTosiTeIbHOE H3Y4YEeHHE Pa3/1eJI0B AU CHHUIIINHBI

Ne Ne
Bomnpocskl, BBIHOCHMbIE Ha CAMOCTOSITEIILHOE U3yUCHHE
Temebl Pa3nena
1 2 3
1 1 Mexanunueckoe ABrxeHue. OTHOCUTEIbHOCTb JBU)KEHUS.
Cucrema orcuera. KoopaunarHas u BekTopHas popma
2 1 PeaktuBHOE nBH>KEHME. KOCMUYECKHE CKOPOCTH
upockornsl. [IpuMeHeHre rupocKonoB B HABUralluu
3 1 r IIpumenenue
4 1 3ByKOBBIC BOJIHBL. YbTpa3Byk. MHppasByk. Dddext Jormrepa
HMHEepLUaJIbHbIe ccTeMbl oTcueTa. CHUibl HHEPLUU
5 1 He e e C e
6 2 Omnpenenennue NoCTOSHHOW ABOraipo
7 2 JyiimHa cBOOOHOTO TIpOOeTra MOJICKYIIBI H CPEIHEE YHCIIO
CTOJIKHOBEHUI
2 BHyTpeHHss sHEprus peaabHOro rasa.
9 2 D dexr Txoynsa-Tomcona. CxnxeHne razoB
10 9 JlaBiieHue o1 U30THYTON OBEPXHOCTHIO XuAKocTH. Dopmyra
Jlannaca. KanwsuisipHble siBeHUs
11 2 JledekTsl B KpHUcTalIax
12 5 CyOnumarusi, miaBjieHHe U KPUCTAIUTM3ANNS TBEPIBIX TEIL.
AMopdHbIe Tena
13 3 OmnbIT MumkeHa 1o onpesieneHuto 3apsiia JeKTpoHa
14 Pacuer HanpsHKEHHOCTH 3JEKTPUUECKOTO MOJIS HA OCU AUIONIS U
3 Ha NMpsAMON NepHeHIUKYIIPHON OCH AUIIOIIS.
15 [Ipumenenue Tteopembl l'aycca ans pacdyera HanpsYKEHHOCTH
3 [0JI1 PaBHOMEPHO 3apsKEHHOW cQepuyeckoil MOBEPXHOCTH,
PaBHOMEPHO 3apsHKEHHOT0 OECKOHEUHOTO [IMIINHAPA.
16 3 CerHeToaneKTpUKH, UX CBOMCTBA U IPUMEHEHHUE.
17 3 ConpoTuBieHHEe IPOBOJHUKOB U UX COEIMHEHUE. 3aBUCUMOCTh
COIIPOTHUBIICHUS IIPOBOTHUKOB oT TeMIIepaTyphbl.
18 3 Peoxopausiit MocT YuHCTOHA.
19 3 KoadduunenT nosieznoro aeicTBus HCTOUHUKA TOKA.
20 PaboTa BbIX0/1a 3JIEKTPOHOB U3 METAIOB. TepMO3IeKTPOHHAs
3 smuccusi. KoHtakTHas pa3HOCTb OTEHIIUAJIOB.
TepmoaniekTpruecKue SBJICHUS U UX TPUMEHEHHUE.
21 3 [TonynpoBOIHUKOBBIN U0/, TPHOJ, TPAH3UCTOP UHTETPAIbHbBIE
CXEMBI..
24 3 Y ckopuTenu 3apsKEeHHbBIX YaCTHIL.
25 Juna- u mapamarsetu3m. @eppoMarHeTUKU U UX CBOMCTBA.
26 Tok nmpu 3aMBIKaHUU M Pa3MBIKaHUU LIETIH.
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27 3 Omnpezenenue yaenbpHOro 3apsaaa MoJI0KUTENbHBIX HOHOB. Macc
— CIieKTporpadgsl.

28 3 TexHnueckue npuMeHEeHHs 3JIEKTPOIU3a.

29 4 Onrtuyeckue npuOOpsl. AGeppanuy ONTHYECKUX CHCTEM.

30 4 OnbiTel @u3zo u MaiikenbcoHa MO ONPEACTICHUIO CKOPOCTH
CBeTa.

31 4 Mertoabl HabmofeHus wuHTEepdepeHunn cpera. I[IpuveHenue
uHTEep(EpEeHINH CBETA.

5 OueHOYHBbIE CPEACTBA I TEKYLIEero KOHTPOJISA yCIeBAeMOCTH M NMPOMEKYTOYHOM
aTTrecTalnuu

@opMBl KOHTPOJISL TEKYIIHUX, MPOMEXKYTOUYHBIX M HWTOTOBBIX 3HAHUN CTYJEHTOB IIO
JUCLATUTMHE OTIPEIENIAIOTCS B COOTBETCTBUU C YU€OHBIM IUIAHOM 00pa30BaTEIbHOM MPOrpaMMBbl U
B COOTBETCTBUU ¢ JelcTByomuM [lonoxeHnem o OanbHO-PEUTHUHIOBONM CHUCTEME OILIEHKHU
ycneBaemocTu cryneHToB KbI'Y.

Ot oOyuaromuxcsi TpeOyeTcsi MOCelleHre 3aHsITH, BBITOJIHEHUE J1a00paTOPHBIX pabdoT,
3HAKOMCTBO C PEKOMEHJOBAHHOU JINTEPATYPOIl.

[Ipu arrectanmu oOyyaromIUXCsl OIEHUBAECTCS KAayeCTBO PAaOOTHI HA 3aHATHUSX (yMEHHE
BECTH JIUCKYCCHIO, CIIOCOOHOCTh YE€TKO U EMKO (OpPMYIHMpOBaTh CBOU MBICIH), YpPOBEHb
MOJTOTOBKUA K CaMOCTOSITEIbHON NI€ATEIbHOCTH, Ka4eCTBO BBINIOJIHEHUS 3aJaHuil (Tpe3eHTaluH,
JIOKJIAI0B, BBITIOJTHEHHUE JIA00PATOPHBIX PabOT U 1p.).

JK3aMeHALMOHHbIE BONPOCHI

1. Cucrtema otcuera. IlyTh, nepemenieHue, CKOpPOCTb, YCKOPEHUE IPU PABHONEPEMEHHOM
IPSIMOJIMHENHOM JIBH>KEHUU.

2. Kunemaruka BpamaTenbHOrO ABMKEHHs. YTOJ MOBOPOTA, YIJIOBas CKOPOCTh, YIJIOBOE

YCKOpPEHUE U UX CBA3b C IMHEWHBIMH XapaKTEPUCTUKAMHU.

Jlunamuka matepuanbHoi Touku. [loHsATHE Maccsl, cuibl. 3akoHb! HproTOHA.

Cunel B MexaHMKe (Cujia TPEHHUs, TAKECTH, YIIPYTOCTH).

3akoH BecemupHoro tarorenus. Kocmuueckue ckopocTu.

ITonsiTe 3aMKHYTOM cucTeMbl. IMITyIbC MaTepuaabHOM TOUYKH, MEXaHUYECKOM CUCTEMBI.

3aKOH COXpaHEHMsI UMITYJIbCA.

7. Pabora. Mournocts. KITJ[. Kunetnueckas u moTeHIHalIbHAsI SHEPTUU. 3aKOH COXPaHEHUS
DHEPIHUH.

8. MowmeHT cribl. MOMEHT UMITYJIbCa. 3aKOH COXpaHEHUsI MOMEHTA UMITYJTbCA.

9. OcHOBHOE ypaBHEHHE AMHAMHUKHU BPAIATEIbHOTO JBM)KEHUS. MOMEHT MHEPLIUU.

10. MomenT nnepuuu. Teopema IlItelinepa. ['upockorsl.

11. Kunernueckast sHeprus BpaiieHus. Pabota, coBepiuaemast py BpallieHHH Tela.

12. CpoiictBa xuakocTed u Ta3oB. ['mapocratmyeckoe maBieHue. 3akoHbl [lackans,
Apxumena. Y ciaoBus IJIaBaHUSA TEIL.

13. CranoHapHOe TEUEHHE HICATbHOW KHUIKOCTH. YpaBHEHHE BepHyIIM W CIeNCTBHS W3
HETO.

14. Bsazkocts. JlamunapHoe u TypOyJeHTHOe TeueHue )xuakocti. Yucno PeliHonbca.

15. Onpenenenue BszkocTH MeTozioM CToOKCA.

16. OmnpeneneHue BI3KOCTH MeToI0M [1yazeits.

17. Mexanunueckue Kojae0aHHs U UX XapaKTePUCTUKH.

18. I'apmonmueckuii ocrmusitop. [IpyKUHHBIHA, GU3NIECKUN 1 MATEMAaTHICCKUN MAasTHUKH.

19. Vnpyrue BonHbl. YpaBHeHHE Oerymieid BOJHBI. 3eMIIETPACEHUs: IPUUMHBI, TOCIEACTBUS,
MIPOTHO3.

oA
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20. UnTepdepennus BonH. CTosure BOMHBL 3BYK, MH(Pa3BYK, YIbTPa3BYK.

21. CraTuCcTUYECKUH U TEPMOJWHAMUYECKHM METOJbl HCCIEAOBAHUS CHCTEMbl MHOTHX
yactull. OcHoBHbI€ nonoxkenuss MKT cTpoenus BeiiecTsa.

22. Ilonsitue Mmona BemectBa. KonmuuectBo BemrecTBa. MonsipHas macca, macca OJHOM
YaCTHULIBI.

23. Uneanbubiii ra3z. OcHoBHOe ypaBHeHre MKT uaeanbpHOro rasa.

24. YpaBHeHHE COCTOSIHUA UICAIBHOTO ra3a. Mzonpoueccsl.

25. 3akoH MakcBeiia o pacnpeeieHud MOJIEKYJ HIeaJbHOr0 ra3a o CKOPOCTSM.

26. bapomerpudeckas popmyna. Pacnipenenenue bonbimana.

27. Inddysus. 3akon duka. Koapdunuent quddysun.

28. TemonpoBoaHOCTh. 3akoH Dypre. Koo puumeHT TerionpoBoJHOCTH.
Bszkocth. YpaBuenne Hprorona. KoaddunmueHt BsI3KocTH.

29. IlepBoe Havano TepMoauHAMHUKH. BHyTpeHHss sHeprus. Pabora B TepMorHAMUKE.

30. TenmmoeMKkoCTh Ta30B. YpaBHEHHE Maiiepa.

31. Yucno creneneii cBo6oabl. 3akoH bonbIiMaHa 0 paBHOMEPHOM paclpeAesiCHHH SHEPTHU
0 CTEMNEeHsIM CBOOO/IBI.

32. [IpuMeHeHue MepBOro Hayajga TEPMOJANHAMUKY K H30IPOIECCaM.

33. Anuabatudeckuii mpouecc. Ypasuenue [lyaccona.

34. O6paTumble 1 HEOOPAaTHUMBIE MPOLIECCHl. DHTponus. Bropoe Havano TepMOJUHAMUKY.

35. Tennossle nBurarenu. L{ukn Kapuo. KIIJ| termoBoit mMammubl. OxpaHa OKpyxKarouiei
CpeJBbl.

36. Teepasie Tena. AMopdHbIe U KpucTauinueckue Tena. [lomumepsl u okpyxaromias cpesa.

37. Tunbl KPUCTATHYECKUX TBEPABIX TEIL.

38. ledekThl B KpHcTaLIax.

39. 3ak0H coXpaHEHHUs OJJIEKTpHUYECKOoro 3apsga. 3akoH Kymnona. HampshbkeHHOCTB
anexkTpuyeckoro nois. [Ipunnun cynepnosunuu. [lone qunons.

40. TToTok ¥ HUPKYJSAIHS AMEeKTpocTaTndeckoro noist. Teopema ["aycca.

41. Pabota snexTpocTaTudeckoro nois. [loTeHuan u ero cBs3b ¢ HAMPSHXKEHHOCTHIO.

42. TIpOBOHUKM W JWAJIEKTPUKH B 3JeKTpocraTmueckoM moje. Konpencaropel. EmMkocts
KOHJICHCATOPOB.

43. DHeprusi B3aUMOACHUCTBUS IEKTPUIECKUX 3apsiIOB. DHEPTHs YEIUHEHHOTO TPOBOTHHKA,
KOHJEHCATOPa, JIEKTPUIECKOTO MOJIS.

44. Dnextpuuecknit Tok. Cuna toka. Ctoponnue cuibl. 9J]C. 3akon OMa aiis yyacTka 1enu
Y 11 3aMKHYTOW LIENH, COAEPIKAILEr0 UCTOYHHUK TOKA.

45. 3axkon Owma u J[xoynsi-JleHna B unTerpanbHoi U nuddepeHuaibsHon popmax.

46. ConpoTHBIIEHHE TPOBOAHUKOB W HX COEAMHEHHs. 3aBUCHUMOCTb OT TEMIIEPATypHl.
CBepXnpoBOIUMOCTb.

47. IIpoBoauMocCTh B MeTaiiax. TepMOaIeKTpOHHAs SMUCCHUS. SJIEKTPOBAKYYMHBIH THO/I.

48. Ilpauna Kupxroda. PaBHOBeCHBII MOCT YHUHCTOHA.

49. IIpoBonuMocTh B MONynpoBOAHMKAX. CoOOCTBEHHass W MpPHUMECHas MPOBOAUMOCTb.
IToynmpOBOTHUKOBBIN THOA.

50. Dnekrponus. [IpoBoguMocTs B anekTpoauTax. 3akoH dapanes.

51. MaruauTtHoe nione. 3akoH buo-Casapa-Jlamaca.

52. B3aumoeiicTBre napaiesbHbIX TOKOB. 3aKOH AMIiepa.

53. JIsmxeHue 3apsHKEHHBIX YacTHI] B MarHuTHOM more. Cua Jlopenna.

54. DnexTpomaruuTHas MHAYKLUsA. 3akoH Papanes. [Ipasuio Jlenna.

55. Marneruku. /{ua-, napa-, peppomarneruku. ['unoresa Ammnepa.

56. MHayKTUBHOCTH. DHeprust MaruuTHoro nojst. Camonnaykuus. TpanchopmaTop.

57. Ilepemennsiit Tok. 3akoH OMa AJi1 IEPEMEHHOTO TOKA.

58. PeaxTHBHOE cOnpOTHBICHHE. MOIIHOCTH B LIETIH IIEPEMEHHOTO TOKA.

59. KonebarenpHblii KOHTYp. CBOOOHBIC TapMOHUYECKHE KoJIeOaHusl B KOHType. Dopmyna
TomcoHa.
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60
61
62
63

64.
65.

66.
67.

68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

79.

80.
81.

82.

83.
84.
85.

86.
87.
88.

89.
90.
91.
92.
93.

94.

. KonebGaTenpHbIll KOHTYp C aKTUBHBIM COIIPOTHBIICHHEM. 3aTyXarolue KojJeOaHusl.

. BeiHyX/1eHHBIE KOsIeOaHus. SIBIeHNE 2MEeKTPHUECKOro pe30HaHca.

. DJNeKTpoMarHuTHele BOJIHbI. Bexktop YmoBa — IlolituHra.

. Illkana D1eKTpOMarHuTHHIX BOJH. CBOKCTBA 3JIEKTPOMArHUTHBIX BOJIH.

OcHOBHBIE 3aKOHBI T€OMETPUYECKOMN ONTHUKH.

Onrtuueckue npudopsl. JInaza. @opmyna ToHkoM auH3BL [locTpoeHne m3oOpakeHHWl B
TOHKOH JIMH3E.

®dortomeTpusi. OCHOBHbIE (POTOMETPUUECKHE BEIMUHUHBI.

Wutepdepennyst cBera. YCIOBHS MaKCUMyMa M MHHUMyMa HWHTEp(QEpEHIIMH CBETa.
[TpumeHeHue uHTEpHEpEHIUN.

MeTo/1b1 10JTy4€HNS KOTEPEHTHBIX CBETOBBIX BOJIH.

WNuTepdepennys cBeTa B TOHKHMX IUIeHKaX. 11010Ch paBHOIO HaK/IOHA.

Wutepdepeniys cBeta B TOHKHX IUIeHKaxX. 11omock! paBHOW ToIUHBI (Kojbua HeroToHa)
PacueT unTepdepeHInOHHOM KapTUHBI OT IBYX UCTOUHUKOB.

Hudpakuus csera. [Ipunnun [olirenca - @penens. Merton 300 Openerns.

Judpakuus Openenst Ha KPYIJIoM OTBEPCTUN M HEIIPO3PAYHOM JIUCKE.

Hudpakuus ceera. Judpakuus Opaynrodepa Ha oxHoi menn. AudpaknponHas pemerka
. Audpaknus va kpucramiax. @opmyna Bynsda — bperros.

[onorpadust.

Jucnepcus cBera. DIIEKTPOHHAs TEOPUS JUCIIEPCUMU.

Hucnepcust cBera. Buapl cnexktpoB wu3nydeHus. KayecTBEHHBIM W KOJIWYECTBEHHBIN
aHaJIN3.

[Tornomenue cera. 3akoH byrepa. CrnexkTpbl M3IydyeHHUS U IOIJIOIIEHUS KaK METOJ
OTpa’kaTeJIbHON CIIOCOOHOCTH MOYB, TUArHOCTUKA 3arpsi3HEHHBIX HEPTHIO MOYB.
[Tonspuzanus ceera. Buapl nonspusanuu. 3akoH Mantoca.

[Tonsspu3anus cBeTa NpHU OTPaKEHUU W IIPEJIOMIICHUU HA TPAHMIE ABYX IUAIEKTPUKOB.
3akoH bprocrepa.

SBnenue aBoiiHOro JyvenpenomieHus. IIpubopsl A moaydeHHs, MOJIIPU30BAHHOTO
CBeTa.

OnTnuecku akTUBHBIE BellecTBa. CaxapuMeTpBl.

UckyccrBennas ontuueckas anuzorponus. Iddext Keppa.

XapakTepUCTUKU TeIioBoro wusnydeHus. 3akoH Kwupxroda. 3akonsr Credana —
bonpiimana n cmenienus Buna.

®opmynsl Pones — JIxxunca, Buna u [linanka.

OnTuyeckast TMPOMETPUSL.

3akoHbl (oToddpdekra. YpaBHeHue OifHmTelHa 1 poTorddekra. IIpumenenue
doTtorddekra.

Macca u umnynsc potoHna. /laBneHue cBeta.

O¢pdext Komnrona.

3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax. JIMHEHUaTeIi CIEKTp aToMa BOJOPOAA.

Crpoenue atoma. OnbIThl Pezepdopaa no paccessauto anbda - yacTuil.

IToctynatel bopa. DkcnepuMeHTaIbHOE 10KA3aTEIbCTBO JAUCKPETHOCTU DHEPreTUYECKUX
ypoBHeil atoma (onbITl @panka u ['epia).

DnemMeHTapHas TeOpHs aToMa Bojopoaa o bopy
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Tunovt mecmoegulx 3a0anuil

PaBHOMEpHOE IBHKEHHE TIO OKPYKHOCTH ONPEACISAETCS YCIOBUEM
a =0,a,=0
a,_ =0,a, =const
a, =const,a, =0
a, =const,a, =0
3aBUCUMOCTb ITYyTH OT BPEMEHH JIJIS PSIMOJIMHEWHO JBIIKYIIETOCS TEIa UMEET BUJI
S =2t + 3t ( Bce Bemmunnsl nanb B CH). YckopeHue Tena yepes 2 cek 6yaeT pasro [M/c*]
6
38
30
24
MarepuanbpHasi TOUKa BpalaeTCcsl paBHO3aMEUIEHHO MO OKPYKHOCTH MPOTUB YaCOBOM

CTPCJIKH. yCKOpCHHC IIpH 3TOM HaIIpaBJICHO BIOJIb
1 2

A wWDN PR

3aBUCHMOCThH YTJIa IOBOPOTA OT BPEMEHH JUTS BPAIIAIOIIETOCs Tella UMEET BUJL
@=4+2t +2t?(Bce Bemmuunsl nanel B CH). Paguyc Bpamenus Tena 10 cm. HopmanbHoe

YCKOpEHHE K KOHILY BTOPO# CeKyHIbI paBHO [M/C” ]
10
16
100
1000
[Tpu yBenuueHuu B 4 pa3a Macchl Teja, CKOJIb3AIIET0 10 TOPU3OHTAIBLHONW OBEPXHOCTH, CUJIa
TPEHMUS
yBeNIUYUTCS B 4 pasza
yBenMuuTCs B 16 pas
YMEHbIIUTCS B 4 pas3a
yMeHbIINTCSA B 16 pa3

[Tpu yBenuueHnM Macchl OJHOTO U3 TeJ B 4 pa3a U yBEJIIMYEHUH PACCTOSHUSA MEXY HUMH B 2
pasa cuia TArOTeHus

YBEJIMUUTCS B 2 pas3a

yBEIUYUTCS B 4 paza

YMEHBIIUTCS B 2 pa3a

HE U3MCHUTCA
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7.

3aBUCUMOCTD HUMITYJIbCa OT BpCMCHU JIA HpHMOJ’IHHCﬁHO ABWIKYIICTOCH TCJIa NPCACTABJICHA
Ha rpaduke.

P 1

S

t
3aBUCHUMOCTh paBHOﬂeﬁCTBYIOHICﬁ CHJIBI OT BpEMEHU UMECT BU]L
F

F

8. YPaBHeHI/Ie ABHUXKCHUA TCJIa 110 HAKJIOHHOM IJIOCKOCTH UMEET BU/
F + mgsina — umgcosa =0.

_)
I[aHHOG TCJIO ABHUXKETCA IO IIJIOCKOCTH N

PaBHOMEPHO BHU3
PaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEPX

9. s aOCOMIOTHO HEYNPYToro yapa BIMOJIHACTCS
TOJIBKO 3aKOH COXPaHEHUs UMITyJIbCa
TOJIBKO 3aKOH COXPAHEHUs KUHETUYECKOW SHEPIruu
3aKOHBI COXPaHEHUS UMITYJIbCa U KUHETUYECKOW SHEPTUU
HE BBIITOJIHSIOTCS 3aKOHBI COXPAHEHUS UMITYJIbCA M KHHETUYECKON 3HEPTUN
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10. KuneTtnueckast sHeprus Tesia pu yBeJIMUEHUH CKOPOCTH Teja B 4 pasza
YBEJIMUYUTCS B 2 pas3a
yBEJIMYUTCS B 4 paza
yBEJIMUYUTCS B 8 pa3
yBeaIuuurcs B 16 pa3
11. TToTeHumanbpHas SHEPTUs MPYKUHBI skecTKOCThI0 80 H/M cxxaroii Ha 5 cm Oyzet paBna [JIx]
40
0,01
0,1
400

12. OcHoBHOE YpaBHCHHUEC JHUHAMUKHU BpallaTCJIbHOTO ABUXKCHUA TBEPAOT'O TCIa UMECT BU/

M=J-¢&
L=J w
M=Jw
L=[r-p]

13. MOMEHT WHEPIIUH TUCKA OTHOCUTEIBHO OCH , TPOXO/SIICH KacaTelIbHO K €ro MOBEPXHOCTH
4epe3 KOHEll pajnyca, paBeH

Z£8mR2
}ngz
9£mR2

13 2
20mR

14. MoMEeHT MMITyJIbca OTHOCHTETHHO HEMOABIKHOM OCH H3MEHsETCs 110 3aKoHy L = at?.
VYkaxure rpaguk, MIpaBUIbLHO OTPAXKAIOIINN 3aBUCUMOCTb OT BPEMEHH BETMYMHBI MOMEHTA

CHJI, IEHCTBYIOIMX Ha TEJIO
M
M N
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t t
15. CIuIoIIHOM U MOJIBIH HUIMHAPBI, UMECIOUE OJJUHAKOBBIE MaCChl U paaWyChl, BKaTbIBAKOTCSA 0e3

MIPOCKaIb3bIBaHUS HAa TOPKY. Eciii HauaabHbIE CKOPOCTHU TEJ OJIMHAKOBBI, TO
BBIILIE TOJHUMETCS MOJIbII 1ap
o0a Tella MOTHUMYTCS HA OJTHY U TY € BBICOTY

BBIIIIE ITOJHUMETCS CIUIOIITHOW IIFITHH/IP
16. IIpu yBenu4YeHUH yrIIOBOH CKOPOCTH BpalleHHs 1apa B 3 pasa, ero KHHETHYeCKast SHEPTHsI
yBenuuuTcs B 9 pas
yMeHbIIHUTCS B 9 pa3
HE U3MEHUTCS
yBEIMYHTCS B 3 pasza
17. Cuiibl uHEpIMH 00YCIOBIIEHBI
B3aUMO/ICHCTBUEM TEJl B CUCTEME OTCUETa
YCKOPEHHBIM JBM)KEHUEM CUCTEMBI OTCYETa
YCKOPEHHBIM JIBUKEHUEM TEJI B CHCTEME OTCUETa
PaBHOMEPHBIM MPSIMOJIMHEHHBIM JIBUKEHUEM CUCTEMBI OTCUETa
18. Ha nBmxymuecs Teaa BO BpalIaloLIEHCcs CUCTEMe OTCYeTa JeHCTBYET
TOJIBKO LIEHTPOOEKHas chila
Toabko cuna Kopuonuca
U IIeHTpoOeKHas cuita, u cuina Kopuonuca
19. Ilpu yBenuueHUH 4acTOTHI BpallleHUs CUCTEMBI OTcueTa B 4 pa3a cuina Kopuonuca
yBesnnuuBaeTcs B 16 pas
yBenu4rBaeTcs B 4 pasza
yMeHblIlaeTcs B 4 pasza
HE U3MEHSETCs
20. YcrioBue 1utaBaHus TeJa B KHUIKOCTH ONPEENIeTCs
00BbEMOM Tena
MaccCou Tena
dbopMoit u Maccoii Tena
COOTHOIIIEHUEM TUIOTHOCTEH Tella M KHUIKOCTH
21. YpaBHeHHE HEPA3PBIBHOCTH ISl HECKIMAEMOW YKUIKOCTH MMEET BH]T

S
— = const
v

2

p+£2

= const

S.v =const
pu*
2

P+ pgh+ = const

22. ITpu nepexoze BOABI U3 OJHOU TPYOBI B APYTYIO, TMaMETP KOTOPOH B 2 pa3a MEHBIIIE,
CKOPOCTb TEUEHUs
YMEHBIIAETCsS B 2 pas3a
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yMeHbIIaeTcs B 4 pasza
YBEJIMYMBAETCS B 2 pas3a
yBEJIMUUBAETCS B 4 pas3a

23. IIpu yBenmu4eHUN MacChl Ipy3a NPY>KMHHOTO MasiTHUKA B 4 pa3a, epuo.i

yMeHblaeTcs B 4 pasza
yMeHbIIaeTcs B 2 pasa
yBEJIMYUBAETCS B 4 pas3a
yBEIMYMBAETCS B 2 pasa

24. MakcumainbHast CKOpOCTh TAPMOHUYECKUX KOJIeOaHui paBHA

Al
o
A

x|

25. IIpu yBenuM4eHUU 4acTOTHI KojieOaHuil B 2 pa3a MoJIHas SHEPrus MaTepuaIbHOU TOUKH,

COBEPILAIOIICH rapMOHHYECKUE KOIeOaHmst

yMeHblIaeTcs B 4 pasza
yMEHbILIaeTcs B 2 pas3a
yBeJIMYUBAETCs B 4 pasza
yBEJIMUYUBaAETCs B 2 pa3a

26. OCHOBHBIM CBOMCTBOM BOJIH SIBJISIETCS
IIepeHOC yacTul] 0e3 mepeHoca SHepruu
MePEeHOC PHepruu 6e3 nepeHoca YacTuil
IEPCHOC, KaK 4aCTUll, TAK U SHCPIrun

27. CBs3b MKy JJIMHOM BOJHBI U CKOPOCTHIO €€ pacipOCTpaHEHUs BeIpaxkaeTcs (opMyIioit

A=v-v
A=0-T
i=2
T
A=2vv
28. PaccrosiHre MeXTy COCETHUMH y3JIaMH CTOSTYCH BOJIHBI PABHO

4

4

A

4

2

22

29. CBsI3b MEX1Y SHEprHel U UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIBI UIMEET BH

E =.m%" + p°c?
E=pc
E = m%c? + p°c?
E=po
30. OCHOBHOI1 3aKOH PEJISITUBUCTCKOW JMHAMUKU UMEET BH]T
- —
F=mya
- d -
E_ m, v

dt i_v?/c?
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dm, v
dt

T
Il

5
m, v
1-0?/c?

31. Macca ABMKyIIECS YacTUIIBI BBOE OOJIbIIIE MACCHI IIOKOS PH CKOPOCTH YaCTHIIBI paBHON
3
—C
2
3
—C
4

V3

—0C
2

C
32. Ecnu oiuH 13 JBYX TOUEUHBIX 3apsi/IOB YBEJIMYUTH B 2 pa3a, 4TOOBI CHIIa KyJTOHOBCKOTO
B3aUMO/ICHCTBHUS OCTAIACh IOCTOSIHHOM, PACCTOSIHUE MEXly HUIMHU HaJ0
YBEJIMYUTH B 2 pas3a
YMEHBIINTH B 2 pa3a

Tl
I

YBEJIUYUTH B V2 pasa

YMCHBIIIUTH B J2 paza
33. HanpspkeHHOCTh 3JIEKTPUYECKOT0 MOJIS U3MEPSIOT € IIOMOIIBI0 IIPOOHOTO 3apsaa (, . Eciu

BEJIMYMHY NIPOOHOrO 3apsa yMEHBIIUTH B Pa3, TO MOLYJIb HAIPSKEHHOCTH U3MEPSIEMOTO
0JIs

HE U3MEHUTCS

YBEJIMUUTCS B N pa3

YMEHBIIUTCSA B N pa3

yBeuuuTCca B N° pas

34. I'pahuk 3aBUCHUMOCTH HANpPsKEHHOCTH E 371eKTpOCTaTHUECKOTo MO IBYX 3apsKEHHBIX
IJIOCKOCTEH ¢ OIMHAKOBOIl HOBEPXHOCTHOM IUIOTHOCTBIO Ha PAcCTOSIHUM d IpyT OT Apyra
+6 -G

my

HNMCECT B
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w >
d X o,
| d §
——
E A E A
I
|
\
] > ‘ 5
d 4 d 4
|
|

35. Ha PUCYHKE ITOKAa3aHO HAIIpaBJICHUC E HAIpsAXKCHHOCTH SJICKTPHUYCCKOI'O ITOJISA ABYX PaBHBIX
10 MOYJIHO TOUYCYHBIX 3apsaa10B ql u qz B TOUKEC A, paBHoy,HaHCHHOﬁ OT 3THUX 3apsAaa0B. 3Haku
9THUX 3apsa10B 6y,Z[yT

.—’
—

=]
-

F=!
[

g,>0,q, <0
9,<0,0,>0
g,>0,q9,>0
9,<0,0q,<0

36. [ToTok BeKTOpa HANPSKEHHOCTH CKBO3b 3aMKHYTYIO TOBEPXHOCTh S, paBeH

27



37. FpanHeHT IMMOTCHIUAJIA SJICKTPUUCCKOI'O I10JI1 OTPULATCIIBHO SapH)KeHHOﬁ OeCKOHEYHOI
INIOCKOCTH B TOYKE A MMEET HaIIpaBJICHUC

-G

N+
>

' 4

3v

WN -

4

38. EMkocTh Kakoro KoHaeHcaTopa B Oarapee C =100n@ . O6mias eMKoCTh Oarapen
KOHJICHCAaTOPOB PaBHA [ncD]
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40
75
100
400
39. Ha pucyHke 1mokasaHa 3aBUCIMOCTh CHJIBI TOKa B TPOBOJAHHKE OT BpeMeHH. 3a Bpems ot 10 ¢
10 20 ¢ uyepe3 ceyeHue 1o MPOBOJAHUKY MPOIIEIT 3apsi]l [K/z]

I
80

60
40 \
20

5 40 15 20 25 30il

150
200
350
400
40. ConpoTHBIICHHE y4acTKa Ienu 4B, MPeJCTaBICHHOTO Ha PUCYHKE, TJe KaXIbIH PEe3UCTOP
R =30 Om, paBHO [OM]

R R
A R B
— —___—
R

1

| I |
40
50
75
120

41. Jlammouka BKJIFOU€HA B ceTh ¢ HanpspkeHneM 200 B u mpomyckaet Tok 0,5 A. 3a 2 yaca
JaMIoYKa NoTpebIseT SHEPTUI0 PaBHYIO [ ofc]
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200
10°
360-10°
720.-10°
42. Bropoe npaBuiio Kupxroda nmeer Bua

ZIiRi:O

> IR, = const
ZIiRi:ZSk
i k
Y LR =D LR,
i k

43. HanpsikeHHOCTh MArHUTHOTO TIOJIS B IIEHTPE KPYroBOTO BUTKA paanycoM 10cM, o KoTopomy
TedeT ToK 1A, paBHa [4/m]
8
2
10
5

44. B n1ByX napajienbHbIX IpYyr IpYyry IPOBOAHHUKAX TOK TEUET B HPOTHUBOIMOIOKHBIX
HanpasyeHusax. [IpoBoguuku
IPUTATUBAIOTCS
OTTaJIKUBAIOTCSA
HE B3aUMOJICUCTBYIO JIPYT € APYrOM
[IOBOPAYMBAIOTCS B OAHOM HalpaBICHUU

45. Ha pucynke nu300pa’keHbl CEUCHHS IBYX JUIMHHBIX MapajuIeIbHbIX IPOBOHUKOB C TOKAMH,
npudeM |, =21, . UHaykuus pe3ynbTUPYIOIIEr0 MarHUTHOT'O TOJISE paBHA HYJIO B HEKOTOPOK
TOUYKE UHTEpBaJIa

-———— ____|_____®______

o O T o

46. BUTOK MPOBOJ1a HAXOJAWTCS B MArHUTHOM TI0JIE, TEPIICHINKYISIPHOM IUTIOCKOCTH BUTKA, U
CBOMMHU KOHIIaMHU 3aMKHYT Ha amIiepMeTp. MarHuTHas MHAYKIUS [10JI1 MEHSETCS C TEUEHUEM
BPEMEHHU COTJIACHO TpaduKy. AMIIEPMETP MOKAKET HATHIHUE FJIEKTPUIECKOTO TOKA B MOMEHT
BpEMEHU
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B A

Crse ol
H.

or0Omolc
orlmo3c
or3ngo4c
or0nmodc

47. Ilpn yMeHbIIEHHH MarHUTHON MHAYKIMK B 3 pa3a 00beMHas MIIOTHOCTh SHEPTHU MarHUTHOTO
0TSt
yBEIMYHTCS B 3 pasa
YMEHbIIUTCS B 3 pas3a
yMEHbIIHUTCS B 9 pa3
yBenuuuTcs B 9 pas

48. BemecTBo, 00aatoniee CIOHTAHHONH HAMarHHYEHHOCTBIO B OTCYTCTBHH BHEIITHETO
MarHuTHOTO TI0JISI, 3TO
JUuaMaro€Tuk
napamMarHeTHK
dbeppoMarueTuk
JIAJIEKTPUK

49. Ha pucyHke npejcTaBieHa neTis ructepesuca peppomarnernka. KospuutusHoi cuie

COOTBGTCTByIOT TOYKH
M

Ou?2
Om1l
1u4d
3ub
50. KonebarenbHbIii KOHTYP COCTOUT U3 KOHJEHCATOPA MIEKTPOEMKOCThIO C M KaTYIIKH
WHIYKTUBHOCTHIO L. Ecity a51eKTpoeMKOCTh KOHIEHCATOpa U MHIYKTUBHOCTD KaTYIIKH
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YBEIUYUIINCH B 3 pasa, TO Iepuo]i CBOOOIHBIX JIEKTPOMArHUTHBIX KOJIEOaHUH B 3TOM
KOHTYpe
yBEJIMYUTCS B 3 pasza
yYMEHBIIHUTCSA B 3 pasza
yBeJIMUUTCS B 9 pasza
HE N3MEHUTCS
51. K mocnenoBareiabHO COEAMHEHHBIM PE3UCTOPY, KOHACHCATOPY M KaTyIIKE OJaHO

nepeMmeHHoe HanpspkeHue U. Eciu najeHne HanpsKeHusl Ha pe3ucTope Up =08 ,

U, = U.=2B

Ha

KaTyIIKe U KOHJICHCATOpe , To U paBHO [B]

~N o1t wiN

52. 1o y4acTKy Ileru CONPOTHBIICHHEM R TeueT nepeMeHHbIH TOK, MEHSIOLIUNCS 110
rapMOHUYECKOMY 3aKOHY. EciM yMEHBIINTD ACHCTBYIOIIEE HANIPSDKEHHE B 2 pasa, a
CONPOTHUBIICHUE YBEIUYHUTH B 4 pa3a, TO MOITHOCTh Ha 3TOM y4acTKe

yMeHbIIUTCS B 16 pa3
yMEHbBIIHUTCSA B 4 pa3a
yBeJIMUYUTCS B 4 pasza
yBenuuuTcs B 16 pa3
53. [lonHast cucrema ypaBHeHHI MakcBesuia I 3JIEKTPOMAarHUTHOTO TIOJISt HIMEET BUJY

fEdT=- 9B43

L S

R > oD, 2
Hdl =—[| j+22 lds
frat=f 5
degzq

S

§§dszo

S

CIIpaBCJinBa AJid IEPEMCHHOT'O JICKTPOMArHuTHOT'O ITOJIA

B OTCYTCTBHUC 3apsAKCHHBIX TCJI 1 TOKOB IIPOBOANMOCTHU
IMPpU HAJINUYHNHU 3apSKCHHBIX TCJI U TOKOB IIPOBOJAUMOCTHU
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B OTCYTCTBUC TOKOB ITPOBOANMOCTHU
B OTCYTCTBHUC 3apAKCHHBIX TCJI

54. Jln1s1 >neKTpOMAarHUTHBIX BOJH XapaKTEPHO SBICHUE, KOTOPOE HE SIBJISETCS OOLIMM CBOMCTBOM
BOJTH JIF0OOW TIPUPOIBI
npeIoMIIeHUE
NOJISIPU3ALUS
Tudpakus
uHTephepeHIUs

N
55.B 3JI€KTpOMaFHHTHOI>'I BOJIHE, paCHpOCTpaHﬂIOIHefICH CO CKOPOCTBIO v , IPOUCXOTAT
- -
KoJIeOaHMs BCKTOPOB H&Hpﬁ)KCHHOCTCfI QJICKTPHUYCCKOT'O ITOJIA E 1 MarauTHOI'O ITIOJIA H .
- - -
BGKTOpr E ) H u U umeror B3aMMHYI0 OPUCHTALIUIO

ELH,Efo Hov
EIH ELlu 0LH
E|H,E Lo, o LH
E|H,E |0, ofH

56.JIyu AB mpenomisiercs B Touke B wm wmmer mo myrm BC. Ecim n, =const, a n,

YBCIUYMUBACTCA, TO JIYY HNPCIIOMIIACTCA IO IMYTH

M

WN -

4
57. SIBneHue MOJTHOTO BHYTPEHHETO OTPaXEHUs HAOII0IaeTCs IPU YCIOBUU
n, >n,
n, <n,
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n, =n,
n, <<n,
58. PaccTositHue OT MpeaMeTa 0 pacCeWBaroIed JHMH3bI 4 CM, PACCTOSHUE OT JIMH3BI JI0

n3zo0paxenus 2 cu. DoKycHOE pacCTOSIHUE JIUMH3BI paBHO [ cm/

WS Dlws|=P

59. BonHbI CTpOro onpeAeneHHOM U TOCTOSHHON 9acTOTHI — 3TO
KOT€PEHTHBIE BOJIHBI
MOHOXpPOMaTUYECKNE BOIHBI
rapMOHUYECKUE BOJTHBI
CTOSIYME BOJIHBI

60. /IBe KOrepeHTHBIE CBETOBBIE BOJHBI ¢ A=500HM TIPUXOIAT B HEKOTOPYIO TOUKY MPOCTPAHCTBA

¢ paszHocThio Xoaa 2,25 mxm. Pesynbrat nuHTepdepeHnnu B 3Toii Touke Oyner
max 5 nopsiaka
max 4 nopsiaka
min 5 mopsiaka
min 4 mopsiaka

61. [Ipoxoxs yepe3 MIICHKY, 3€JICHBII CBET MPH YMEHBIICHUN TOJIIIUHBI TNIEHKH CTAHOBHUTCS
KPacHBIM
HE U3MEHSETCS
($r0IEeTOBBIM
roJyobIM

62. Iudpakuus cera— 310
HaJIO’)KEHUE KOIePEHTHBIX BOJH B IPOCTPAHCTBE
orubaHue CBETOBBIMH BOJTHAMH TPETSTCTBUN
pasyioKeHUe CBETa B CIEKTP
yIopsiIoueHHe KoJIeOaHnii CBETOBOTO BEKTOpPa

63. Yucno mpuxoB Ha 1 cu qudpakimoHHON PEIIETKH C IEPHOAOM | MKM paBHO
10
100
1000
10000

64. I[I/ICHepCI/ISI Ha3bIBACTCA HOpM&J’IBHOfI, €CJIn MIpU YMCHBIICHUN IJIMHBI BOJIHBI A\ Toka3aTeib

MMPCIOMJICHUA
YBCINYNBACTCA
HEC U3MCHACTCA
YMCHBIIACTCA

65. IHTeHCHBHOCTBH CBETA, MPOMICAIETO Yepe3 MOSIPU3ATOP M aHATU3ATOp OyIeT MaKCHMaIbHOH,

€CJIM YTOJI MCXKAY OCAMH IIOJIIpU3aTOpa U aHaJInu3aropa paBCH
OO
30°
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450
60°

66. Ecnu cBet magaet Ha rpaHUIly pa3jesia IByX TUAJIEKTPUKOB, TO
OTPaXEHHBIN U MPEIIOMIICHHBIH Y4l YaCTUYHO MOJISPU30BAHbI
OTPa>KEHHBIN U MPETOMIICHHBIN JTy4d HE MOJIIPU30BAHbI
OTpaXeHHBIHN U MPEJIOMIICHHBIH JTy4d B3aUMHO MEPIEHAUKYIISPHBI
OTPa>KEHHBIN U MPETOMIICHHBIN JTyYH MI0CKOTOJISPU30BAHbI

67. IIpu ABOMHHOM JTydenpeIoMICHUN
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4YH HE MOJIIPH30BAHBI
OOBIKHOBEHHBII M HEOOBIKHOBEHHBIH JTy4H YaCTUYHO MOJISIPH30BAHbBI
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTY4H TUIOCKOIIOJIIPH30BaHbI B TAPAILIICTbHBIX
IUTOCKOCTSIX
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4YH TIOCKOTIOISAPHU30BAHBI BO
B3aUMHOIIEPIICHIUKYISIPHBIX TUNIOCKOCTSIX.

68. BCH_IeCTBa, CIIOCOOHEBIE IMOBOPAYUBATD IIJIOCKOCTD IIOJIApU3allUU, ABJIAOTCA
OIITHYCCKHN aKTHBHBIMH
OINTUYCCKHU U30TPOIMHBIMU
OIITHYCCKH aHU30TPOIIHBIMHU
OIITUYCCKHU HE aKTHBHBIMU

69. YauBepcanpHas Qynkius Kupxroda 11 TEmIoBoro u3mydeHus paBHa
CIIEKTPAJIbHOM MOIJIOMATENIbHOI CIOCOOHOCTH YEPHOTo Tea,
CIEKTPAJIBbHOM MOTJIONIATEILHON CIOCOOHOCTH CEpOTo Tea,
CHEKTPAIBHON TUIOTHOCTH YHEPT€TUIECKON CBETUMOCTH YEPHOTO Tea,
CIIEKTPAJIBbHON INIOTHOCTH YHEPreTUIECKON CBETUMOCTH CEPOro Tela

70. Ha pucyHke moka3aHa KpWBas 3aBUCUMOCTH CIIEKTPAIBHOH IUIOTHOCTH JHEPreTHYCCKON
CBETUMOCTHU a0COJIIOTHO YepHOro Tena oT AauHbl BosHbl npu 8000K. Eciu temneparypy tena

yBesmuuTh 10 16000 K, TO qyiMHA BOJIHBI COOTBETCTBYIOMIAS MAaKCUMyMY H3JIy9CHUS OyIeT

pasna [rm]
L, 000K
I
I
|
I
I
I
|
|
! s
400 A, HM
100
200
600
800
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71. YpaBuenue DiiHmreitHa 11 GoTodPdexTa BbIpakaeT 3aKOH COXPaHEHHS

UMITyJIbCa

SHEPIruu

MOMEHTA UMITYJIbCA
3JIEKTPUYECKOTO 3apsiaa

72. 3aBUCUMOCTh MAaKCUMAQJIBHOM KHHETHYECKOW 3Hepruu (oTodaekTpoHoB W OT 4acToTel V

najaonmx Ha ¢porodaeMeHT GoToHOB cooTBeTcTBYET rpaduk 1. Ecnu manubIi GoToriemeHT
3aMEHUTh JIpyrUM ¢ Ooibmieid paboToil BbIXxOoma, To rpaduky W = f(v) Ooyner

COOTBCTCTBOBATH

A~ WD

73. Ha pucyHKe TpHBEICHBI J1BE€ BOJBTAMIIEpHBIC XapaKTEPUCTUKU OAHOTO (hoTodnmementa. s
4acTOT V MAaJarolIUX U3JIydeHUH U ocBelleHHOCTel E cnpaBennuBo
/\J

v, =V,, E <E,
v, =V,, E >E,
v, >Vv,, E >E,
v, <Vv,, E <E,
74. JlaBneHue cBETa HA YEPHYIO MOBEPXHOCTh
B2 pa3a MCHbIIC, UYCM Ha 3epKaHLHOI7I IOBECPXHOCTHU
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B 2 pa3a 00JIblle, 4eM Ha 3epKaTbHON OBEPXHOCTH
OJIMHAKOBO C JIABJICHUEM Ha 3€PKaTbHON MTOBEPXHOCTH
B 4 paza 0oJbIle, 4eM Ha 3epKaIbHON MMOBEPXHOCTHU

75. IIpu »¢dexre Komnrona ans magaromero M3Iy4eHUS JIMHONM BOJMHBI A W PacCESTHHOTO

U3IyyeHus: A' cripaBeasiuBO

A>A

A'>A

A=A

A'>>A

76. Ha pucynke n300pakeHbl CTallMOHAPHBIE OPOUTHI aTOMa BOJOPOJIa cCOrsiacHO Mojenu bopa, a

TaKXKe YCJIOBHO H300pa’k€Hbl MEPEeXOJbl AJIEKTPOHA C OIHON CTalMOHapHOW OpOUTHI Ha
JIPYryl0, CONPOBOXAAIOUIMECS W3JIyYCHHEM KBaHTa »SHEprud. MaKCUMalbHOW 4YacToTe

U3JIy4EeHMs B cepuu JlaliMaHa COOTBETCTBYET IIEPEXOJL

n=1

n=2
n=3
n=5
n=4
5n —>1n
5n — 2n
5n — 3n
2n —1n

77. Mexnay Tpemsi HI)KHUMU YPOBHSIMU SHEPTUU 3JIEKTPOHA B aTOME BOJOPOAA MHUHHMAaIbHAs

9acTOTa MOTJIOMAEMOro (JOTOHA COOTBETCTBYET HEPEXOY

E=0
E-
E,
E,
E>— E:
Ei—E>
Eo—E3
E1—E3

78. lmmHbl BONTH e Bpoiist muist 21eKTpoHa, MPOTOHA U ¢ - YACTHUIIBI, ABDKYIIUXCS C OJHON H

TOM XKe CKOPOCTBHIO CBA3aHHBI COOTHOHMICHUCM
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>A, >4,
Ao <Ay <A,
Ao > Ay <A,
A=Ay =4,
79. BeposiTHOCT OOHAPYKUTH AMEKTPOH HA YIACTKE (a, b) OZTHOMEPHOTI'0 IMOTECHIIUAILHOTO AIINKa

b
¢ OECKOHEYHO BBICOKMMH CTEHKAMH BBIYUCIISIETCS IO (l)OpMy.]'IC w :jwdx, rie o -
a

IUIOTHOCTHh BEPOSITHOCTH, ompenensemas y - (yaxmueir. Ecou y - yHknus umeer Bup,

yKa3aHHBIH Ha PUCYHKE, TO BEPOSITHOCTh OOHAPYKUTH 3JICKTPOH Ha YUacCTKe T <X < 3 paBHa

b |———————
~
e~

Lo
w

Wik N g
I I = S|w

80. YacTh MCXOAHBIX PAJMOAKTHBHBIX SIEP PAaCHaJAOUINXCS 32 BPEMs paBHOE JBYM IE€PHOAAM

noJypacraja, paBHa

O, MNP NP BMW

81. B pesynprare f - pacmaga sapa ¢ HOPSAKOBBIM HoMepoMm Z, oOpa3yercst 3JIEMEHT C

HOPSIKOBBIM HOMEpOM B Tabnuie Meneneena
Z+2
Z+1
Z-1
Z-2
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82. SInpo u3oTOma ypaHa U TOCNe HECKONbKMX PaJMOAaKTUBHBIX PAcrajioB MPEBpallaeTcs B

AIPO u30TONA ‘U B pe3ybTaTe

OJIHOTO ¢ W ABYX [ pacnaioB

OJIHOTO @ W OJHOTO [ pacrajoB

JIBYX ¢ W JIBYX [} pacmnazioB
TaKo€ MpeBpaIIeHNE HEBO3MOKHO

6. METOAUYECKHUE MATEPHUAJIbI, ONPEJAEJJAIOINUE INPOLENXYPbI

OIEHUBAHMUA
JAEATEJIBHOCTH

3HAHUI, YMEHHHN, HABBIKOB U

(AJTN)

6.1. Pe3yabTaThl 0CBOEHHS Y4eOHOI JUCHMILUIMHBI, OJIeKALINE NIPOBEPKe

OIIbITA

Pesyneratel 00ydeHus

KonTtpommpyemMsie KOMITETCHIINT OCHOBHBIE TIOKa3aTeNN OreHOYHBIC
(0OBEKTHI OTICHUBAHWS )
(4acTh KOMIICTCHIINHN) OIICHKH PEe3yJIbTaTOB cpencTea
1 2 3 4
OK-7 ciocoGHOCTB K 3HaTh: NPUMEHATh monydeHHble | [IpakTuueckoe
CaMOOpraHu3aluy U CTpyKTypy CaMOCO3HaHUs, €ro | 3HaHUs s OOBSICHEHHUS | 3aHATHE,
caMo00pa30BaHHUIO poNb B KM3HEACSATEIBHOCTH | YCIOBHM MPOTEKAHUS nabopaTopHbIe
JIMYHOCTH. (dusnyeckux sBIEHUH B | paboThI,
.Bugpl caMOOLIEHKHM, YpOBHHM | MPUPOAE M NPUHATHUS | KOJUIOKBHYM.
NPUTS3aHUM, WX BIMSHHUS Ha | IPAKTUYECKUX PpEIICHUH | TECTUpOBAaHUE.
pe3ynpTaT  00pa3oBaTENBHOH, | B MOBCETHEBHOM KI3HH,
npodeccuoHaIbHOMN (dhopmupoBathb
JIESITeTTbHOCTH. COOCTBEHHYIO ITO3UIIHIO
Oransl poQeCCHOHATBHOTO | 10 OTHOIIICHHIO K
CTaHOBJICHUS IMIHOCTH (uzmIecKoi
Ymerb: nHpopMmanny,
CaMOCTOSITEeIbHO ~ OLEHMBATh | MOJy4yaeMOW M3 pa3HBIX
POJIb HOBBIX 3HaHHH, HABBIKOB M | HCTOYHHKOB,;
KOMIETeHIUH B
obpazoBaTensHOM,
npodeccnoHanbHOMI
JIESITeTbHOCTH.

HHaHI/IpOBaTL U OCYHICCTBJIATH
CBOKO JCATCIBHOCTh C Y4YCETOM
Ppe3yJIbTaTOB aHaju3a,
OLCHUBATb W MNPOTrHO3UPOBATH

MOCJIEACTBHS cBOEi
COIMAJIbHOU U
npodeccnoHanbHOMI
JIESITEIILHOCTH.

Baagern:

.HaBbikamMu MO3HaBaTCILHONU U
y4eOHOM JIESITENILHOCTH,
HaBBIKAMU paspelieHus
mpooeM.

HaBrikamMm TIOMCKa METOJIOB
pelIeHnsT NpaKTUYeCKUX 3ajad,
MPUMEHEHUIO Pa3IUYHBIX
METOIOB ITO3HAHUS.

dopmamu u METOJaMH
caMooOy4YeHHs u
CaMOKOHTPOJISI.
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6.2 Illkana oneHNBaHUsI IVIAHUPYEMBIX Pe3yJabTATOB 00y4eHUs!

6.2.1 Texymuii u pyoe:KHbII KOHTPOJIb
B pamkax Tekymiero u pyoeXHOT0 KOHTPOJIS [0 AUCIUIIIMHE CTYICHT MOXET HaOpaTh 110
70 6aimoB. Pactipeienienne 6auioB MPUBEICHO B TAOJIHUIIE.

[Ixana oneHuBaHusd

Cemectp
0-35 Gamnos 36-50 6amnoB 51-60 6amioB 61-70 6amnoB

6 Yactuunoe [Tonnoe nu | [lonnoe nnm [Tonnoe W
IIOCEILEHUE 4aCTUYHOE YaCTUYHOE YaCTUYHOE
ayJTUTOPHBIX MoceleHne HoceuieHue noceleHne
3aHATHUH. ayJIUTOPHBIX ayTUTOPHBIX ayJUTOPHBIX
HeynosnerBopuren | 3anstuid. Yactuunoe | 3ansatuil. [lonmnoe | 3anstuii.  IlonHoe
bHOE  BBINIOJIHEHHUE | BBITIOJHEHUE U | BBIIIOJTHEHUE U BBITIOJIHEHHE u
nabopaTopHBIX U | 3aluTa 3amuTa 3aIuTa
IIPaKTUYECKHUX 7a00OpaTOpHBIX U | JTJAOOPAaTOPHBIX U | Ta0OpPaTOpHBIX U
pabor. [Tnoxas | mpakTHYECKHX MPAKTHYECKUX MPAKTHYECKHUX
MOATOTOBKA K | pa0oT. pabor. pabor. Bricokue
OarIbHO- Y aoBneTBopuTeNnbH | Xopouiue MOKa3aTeNu o
PEHTHUHTOBBIM bl TIOKa3aTeJM IO | TOKAa3aTelu Mo KOJUIOKBUYyMam |
MEPOIPHUATHSIM. KOJUIOKBUYMaM ¥ | KOJUJIOKBUYMaM U | TECTUPOBAHUSIM.
Crynent HE | TECTUPOBAHUSM. TECTUPOBAHUSM.
JIOTTYCKaeTCsl K
MIPOMEXKYTOUHOU
aTTecTaluu

6.2.2 TlpomexxyTOUHASI ATTECTAIUA
Onenka pe3yabTaTOB OCBOCHUS Y4e€OHOW IUCHUIUIMHBI B 1 cemecTpe NpPOBOAUTCSA IO
CIEAYIOUIEH LIKaJe, MPUMEHIEMOMN Ha 3a4eTe:

Cemectp [IIxana oneHnBaHUs
He 3aureno 3auTeHo
(36-60 6anoB) (61-100 6amoB)
7 Crynent wumeet | CtyneHT umeet 36-45 GajuioB 1O UTOTaM TEKYIIETO U PyOeKHOTO

BOIIPOC W  HE
pemmuna 3agaqy.

36-60 OanyIoB MO | KOHTPOJIS, HA 3a4eTe Al TIOJTHBIN (YaCTUYHBIN) OTBET Ha

UTOraM TEOPETUYECKUI BONPOC M YACTUYHO (ITOJTHOCTBIO) PEILIUII 3a/1auy.
TEKYIIETo u | Crynent umeet 46-60 6anioB Mo UTOraM TEKYIIETro U pyoeKHOTO
pyOexxHOTO KOHTPOJIS1, Ha 3a4€Te JaJl ITOJIHBIM OTBET HA OIMH BOIPOC WU
KOHTpOJIS,  Ha | pellWI 3ajauy.

3auére He | CtyaeHty, umeromemy 61-70 GaigoB mo uTOraM TEKYLIEro MU
OTBETHUJI Ha | pyOeXKHOrO KOHTpPOJISI, BBICTABISIETCA OTMETKAa «3auyTeHO» 0e3

TEOPETUUECKUN cIayd 3a4uéeTa.

OreHka pe3ysibTaTOB OCBOCHUS YYeOHOW JHCIUILIMHBI BO 2 CEMECTpe IMPOBOJIUTCS IIO
1IKaJe, UCIO0Jb3yeMON Ha YK3aMeHe:

Cemectp

HGYIlOBJ'IeTBOpI/ITe
JIBHO

(36-60 6ayioB)

[IIxana oneHuBaHus

VY 1OBIIETBOPUTETBH Xoporio OtanuHO
0 (81-90 6aoB) (91-100 6ammoB)
(61-80 GayoB)
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Crynent umeer 36-
60 OammoB 1O
WUTOTaM TEKYIIETO
u pyOexxHOTO
KOHTpPOJIS, Ha
JK3aMEHE HE Jal
IOJIHOTO OTBETA HU
Ha OJIMH BOIIPOC.

Crynent umeer 36-
45 OawioB 1O
WUTOTaM TEKYIIETO

u pyOexxHOTO
KOHTpPOJIS, Ha
DK3aMCHE an
TTOJTHBIN OTBET

TOJIKO Ha OJHH
BOIIPOC

Crynent umeer 36-
50 0aIoB o
UTOTaM TEKYIIEro W

pyOeKHOTO
KOHTPOJIS, Ha
IK3aMEHE aai

MOJHBIM OTBET Ha
OIIMH  BONPOC |
YaCTUYHO
(MOJTHOCTBIO)
OTBETHUJI HA BTOPOH.
Crynent umeer 46-
60 0aioB o
UTOTaM TEKYIIETO |

pyOeKHOTO
KOHTPOJIS, Ha
IK3aMeHe nan

MOJHBIA OTBET HA
OJIMH BONPOC WJIH
YaCTUYHO  OTBETHUI
Ha 00a Borpoca.
CTyzneHT uMeeT o
UTOTaM TEKYIIETO U
pyOexKHOTO
KOHTPOJIS 61-70
0aIoB Ha SK3aMeHe
HE Jlal IOJIHOTO
OTBETa HU Ha OJHH
BOIIPOC.

Crynent umeert 51-
60 6amIoB 110
UTOTaM TEKYIIEro 1
pyOeKHOTO
KOHTPOJIS, Ha
SK3aMCHE Jan
ITOJIHBIA OTBET Ha
OJIMH BOTIPOC H
YaCTUYHO
(MOTHOCTBHIO)
OTBETHUJI HA BTOPOM.
Crynent umeet 61 —
65 6auIoB 10
UTOTaM TEKYIIETO U
pyOexHOTO
KOHTPOJIS, Ha
9K3aMeHe Jan
IIOJTHEIA OTBET Ha
OJIMH BOTIPOC H
YaCTUYHO OTBETHUII
Ha BTOopoil. CTyzeHT
nmeet 66-70 0amioB
10 UTOTaM TEKYIIETO
U pyOeKHOTO
KOHTPOJIS, Ha
AK3aMeHe) aall
MTOJTHBIN OTBET
TOJIBKO Ha OIMH
BOIIPOC.

CryneHtr umMmeer
61-70 OayutoB 11O
HUTOTaM TEKYIIETro

u pyOexxHOTO
KOHTPOJIS, Ha
IK3aMEHe nan

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

Ha

IIIkajia cOOTBETCTBUSI PEHTHHIOBBIX OLIEHOK MATHOANIBHBIM OLIEHKAM /IJIsl OLleHUBAHUSA

KYPCOBOii pa0doThI

Peittunronas oneHka (B 6ajuiax) OueHka 1o nATuOaILHOM IITKaJe
91-100 «OTIINYHO
81-90 «XOPOIILIOY»
61-80 «YJOBJIETBOPUTEITHHOY
MeHee 61 «HEYJIOBIIETBOPUTEIIBHO)
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7. Y4eOHO-MeTOoAHYeCKOe o0ecneyeHnue JUCIUIINHBI (MOIYJIs)

7.1 OcHoBHas TUTEpaTypa

[EEN

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

2. Tpodumona T.U. COopHuK 3ama4 nmo Kypcy pusuku. M3a-Bo «Bricmas mkonay, cepust «Jis
BBICIINX y4eOHbIX 3aBeeHui». 2008 1. 408 c. ISBN:978-5-06-004439-3http://lib.kbsu.ru

3. Boubkenmreitn B.C. COopHuk 3amau mo oOmemy Kypcy ¢usuku. U3n-Bo «KHMWKHBIN
mup»,2008r. 328ctp. ISBN: 978-5-86457-235-7 http://lib.kbsu.ru

4., HuxepoB B.A. ®wuszuka. CoBpeMeHHBIH Kypc [DIEeKTpOHHBIN pecypc|: yueOHuk/ Hwukepos

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

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

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

I'y6xun, [[.A. IBanoB u ap.; noxa pea. B.M. benokonsitoBa - M. : U3narensckuii mom MOU,

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

6. "Kypc obmeii pusuku. OcHoBbl puzukn. T. [. Mexanuka. DIEKTPUUECTBO U MArHETH3M.

Konebanus u BomHbl. BostHOBas ontrka [ DNeKTpoHHBIH pecypc]: Yueb. mocodue: 1ist By30B. /

Kunrcen A. C., Jlokmwua I'. P., OnbxoB O. A.; [Tox pea. A.C. Kunrcena. - 2-e u3n., ucnop. - M. :

OU3MATIJIAUT, 2007."

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

7.2 lonoiHUTE/ILHAS JIUTEPATypa

1. ®pumr C.O. TumopeBa A.B. Kypc oOmeit ¢uszuxu. B 3-x tr. T.l. ®usnueckue OCHOBBI
Mexanuku. MonekynapHas ¢usuka. Konebanus u Bonnel. M3a-so "Jlanes". 2008 r. 13-e usm.
480 ctp. ISBN:978-5-8114-0662-3.

2. ©Opum C.O. Tumopea A.B. Kypc obmeit ¢usuku. B 3-x tr. T.2.. Dnexrpuueckue u
aJieKTpoMarHeTuieckue sipieHus. M3m-so "Jlamw". 2008 r. 12-e u3n. 528 crp. ISBN:978-5-
8114-0662-3.

3. @pum C.D. Tumopera A.B. Kypc obmeri ¢pusuku. B 3-x 1. T.3. OnTtrka. ATomMHas ¢u3nKa.
N3n-Bo "Jlawp". 2008 1. 10-¢ m31. 656 ctp. ISBN:978-5-8114-0662-3.

4. JlozoBckuit B.H. Kypc ¢uzuxu. B 2-x 1. T.1. U3a-Bo: «Jlauby». 2009 r. 6-€ u3M., UCH. U JOII.
576 ctp. ISBN:978-5-8114-0288-5.

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

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

7. Uponos WN.E. 3amaun mo obmeit ¢pusuke. U3a-Bo: «JIauby. 2009 1. 13-e uza., crep. 420 crp.
ISBN:978-5-8114-0319-6.

8. Tpodumona T.!. Kpatkuit kypc Gu3MKH ¢ IpUMepaMu pelieHus 3a1a4d. YuedHoe nocodue. M.
«KHOPVYC». 2007.

9. O6bmas ¢m3uka (MexaHuka). Bompockl W 3amaHus I TPOBEACHHS PEHTHHTOBBIX U
CEeMMHApPCKHX 3aHATHH (yueOHo-meT.u31.) Temykyes M.M., [lununosa A.X., Ille63yxoBa M.A.
KBI'Y, Hampunk, 2003.

10. OO6mas ¢usmka (MonexkynsipHas ¢pusnka). Bonpocs! u 3aaHust U1 POBEACHUS PEHTHHIOBBIX
U CEeMHUHApCKuX 3aHiATui (yueOHo-mer.u3n.) TemykyeB M.M., Ilununosa A.X., l1le63yxoBa
M.A. KBI'Y, Hanpuuk, 2005.

11. OGmas ¢usuka (Mexanuka. MonekynsipHas pusuka). Bonpocsl u 3aganus 1uisi IpoBeIeHUs
PEUTHHTOBBIX U CEMHHAPCKUX 3aHATH (yueOHO-MeT.u31.) TemykyeB .M., llununosa A.X.,
[le63yxoBa M.A. KBI'Y, Hanpuuk, 2005.

12. Obmas ¢usuka. DNEKTPUUECTBO U MArHeTH3M. DJIEKTPOMAarHUTHbIE KOJICOaHUS M BOJHBL.//
TemykyeB .M., [lununosa A.X., llle63yxoBa M.A., TnynmoBa M.M. KbI'Y, Hanpuuk, 2011.

13. 2. «O6mas ¢uzuka. Onruka. DIeMEHTbl aTOMHOM U sijepHON ¢u3ukn» // AnekoBa A.M.,
Hununosoi A.X. KbI'Y, Hanbuuk, 2012.
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http://lib.kbsu.ru/
http://lib.kbsu.ru/
http://www.iprbookshop.ru/14114.html
http://www.studentlibrary.ru/book/ISBN9785383009994.html
http://www.studentlibrary.ru/book/ISBN9785922107532.html

14. Ontuka. AToMHas u snepHas ¢usuka. OOmas ¢usuka. JlabopaTopHbIii MPAKTUKYM. A3HU30B
N.K. Tnynosa M.M. [Hununosa A.X. KbI'Y, Hanbuuk, 2005.

15. O6mas ¢usuka. JlabopaTopusriii mpakTukym. Azu3oBl.K. KymaxoBA.M. u ap. KbI'Y,
Hanpuuk, 2006.

16. OGmas ¢usuka. JlabopaTopusrii mpakTukym. A3m3oBl.K. KymaxoBA.M. u ap. KbI'Y,
Hanpuuk, 2006.

17. ®uszuka. Mexanuka u MoniekynspHas ¢pusnka. Jlaboparopusrit npaktukyMm. A3uzos LK.,
Kapnanona 3.1., [luniunoBa A.X., Hanpuuk, 2014.

18. Mexanuka . MonekynsipHas ¢pusnka 1 TepMoanHamMuKa. JIabopaTopHelil MPakTUKyM. A31U30B
N K., AnniekoB A.M., KymaxoB A.M., Tnynoea M.M., [{unmmaoa A.X., [lle63yxoBa M.A.

19. Hanpuuk 2016.

20. Omtuka. ATomHas u siaepHas ¢usnka. JlaboparopHsiii npaktukym. A3uzos M.K., Anekos
A.M., Kymaxos A.M., Tnynoa uM.M., [ununosa A.X., [lle63yxoBa M.A., Illepuea 2.X,
Hanpuuk 2016.

21. DnexkTpu4ecTBO U MarHeTu3M. JlabopaTOpHBII MPAKTHKYM.. Aszuzos UK.,
AnexoB A.M., KymaxoB A.M., Tiniynoa M.M., Ille63yxoBa M.A., lllepuera 2.X, Hanpuuk
2018.

22. DnextpuyecTBO u MarHetusMm. Ontuka. Asu3oB LK., [{ununosa A.X., Illepuesa 2.X.,
Hanpumxk 2018.

7.3 UnTepHeT-pecypchl

1. lib.kbsu.ru
2. www.ph4s.ru
3. www.physbook.ru

4 baza nanueix CKOITYC https://www.scopus.com

5 CUC «Koucynprant mioc» http://www.consultant.ru/
6 CUC «Iapant» http://www.garant.ru/

7 OBC «IPR book» http://www. ipr bookshop ru

8. MaTepuajibHO-TeXHHYECKOE oDecnevyeHne TUCIHIINHbI

JlexuroHHBIN Kype N0 AUCHUIUIMHE «PU3HKa» IPOBOJUTCS B CHELUATU3UPOBAHHOMN JIEKIIMOHHON
ayJUTOpUN 00OpPYIOBaHHOM MPOEKTOPOM, HOYTOYKOM C 3alMCAHHBIMH Ha HEro 00yYarolluMHU
nporpamMmmamu 1o ¢usuke. B ayauropun nmerorcst 70 mocagouHbIX MeECT.
JlaGopaTopHble 3aHATHS NPOBOAATCA B CHEHHMAIM3HPOBAHHBIX JaOOPATOPHUSIX OCHAIIEHHBIX
HECKOJBKUMHU JIECSITKaMU JTaOOPaTOPHBIX pabOT, OXBATHIBAIOIIUX BCE pa3zesbl oOmiei ¢pusuku. [1o
BCEM pa3JielaM HMEIOTCS J1abopaToOpHble TNMPaKTHUKYMBI, TI€ OTPa)XEHO COJepKaHue, KpaTkas
TEOpusl, MOPANOK BBIIOJHEHUS pPAaOOTHI, KOHTPOJIbHbIE BOMpOCHl. IlpakTHueckue 3aHATHSA
IPOBOAATCS B ayJUTOPUM OCHAILCHHONM HWHTEPAKTUBHOM JIOCKOH, MMEETCS JOCTaTOYHOE
KOJIMYECTBO 33/1aYHUKOB U YU€OHUKOB.

IIpu npoBeneHNN NEKIIMOHHBIX U CEMUHAPCKUX 3aHITHH HCIIOJIB3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE 0Decnedenue:

— Iponykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moxmucka (Open Value Subscription);

— AnrtuBupycHoe mnporpammuoe obecreuenue — Kaspersky  Endpoint  Security
Cranmaptaeiid Russian Edition;

— AltLinux (Anst O6pa3oBanue 8);

€60000HO pacnpocmpansemvie npocpammbl.
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http://www.ph4s.ru/
http://www.physbook.ru/
http://www.e.lanbook.com/

— Academic MarthCAD License - matemMaThdeckoe MPOrpaMMHOE OOecIeueHue,
KOTOpPOE IIO3BOJISICT BBHIMOJHATh, AHAIM3UPOBATh BAXKHEWIINE WHKEHEPHBIC pacyeThl |
0OMEHUBATHCS MU,

—  WinZip nyss Windows - mporpaMm Jij1sl CKaTHs M pacliakoBKH (paityios;

— Adobe Reader g Windows — nporpamma it urenust PDF daiiios;

— Far Manager - KOHCONBHBIM (aiJIOBBIIi MEHEDKEp IS ONEPAIMOHHBIX CHUCTEM
cemeiictBa Microsoft Windows.

9 OCOBEHHOCTH PEAJIMBAIIMU JUCHUIVIMHBI JJIX1 UHBAJIUIAOB U
JIML C OTPAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbA

JUis CTYAECHTOB C OIpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10pPOBbSI CO3JlaHbl CIE€LHaIbHbIE
YCIIOBHSA JUISI TIOJTy4eHus: 00pa3oBaHus. B 1ensx JOCTYIHOCTH MOJXY4EHHUs BBICIIETO 00pa30BaHUs
1o 0Opa3oBaTeIbHBIM IPOrpaMMaM MHBAJIUAAMU U JHMLIAMHU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBbsI YHUBEPCHUTETOM 00ECTIEYNBACTCS:

1. AnpTepHaTuBHas Bepcus oduimanbHOro caiita B cetu «MHTepHET» U1 Cl1a00BUIAIINX;

2. JIns MHBANMIOB C HAPYIICHUSMU 3peHUs (CIa00BUISIINE, CIICTIBIC)

- NPHUCYTCTBHE ACCHCTEHTA, OKa3bIBAIOLIET0 OO0YYarOLIEMYCs HEOOXOIMMYIO IOMOIIb,
OyOIMpoBaHUE BCIyX CIPABOYHOM HH(POPMAIMM O pACIHCAHUKM YYEOHBIX 3aHSATHIA; HAJIHMUUE
CPEACTB JUIsl YCWIEHUS OCTAaTOYHOIO 3pEeHHs, OpaillIeBCKOMl KOMIIBIOTEPHOH TEXHHKH,
BUICOYBEIMYUTENCH, TMpOrpaMM HEBH3yalbHOTO JOCTyMma K HWHPOPMALUHU, TMPOTrpaMM-
CHUHTE3aTOPOB PEUd M JIPYruX TEXHUYECKUX CPEJICTB IpueMa-nepesaun yuyeOHol mHpopmauuu B
JOCTYIHBIX (POpPMaXx JUIs CTYJACHTOB C HAPYIICHUSIMH 3pEHHS,

- 3aJ1aHMsl JUIs BBITTOJIHEHHSI HA 3K3aMEHE 3aUUThIBAIOTCS ACCUCTEHTOM;

- TUCbMEHHBIC 33JaHUsl BBIOJNHSIOTCS Ha OyMmare, HaJIUKTOBBIBAIOTCS ACCHCTEHTY
o0y4aromumcs;

3. Jlns WHBATWAOB W JMII C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 30POBBSI IO CIyXY
(cnabocaplmamniye, Tayxue):

- Ha 3a4eTe/>K3aMeHe NMPHUCYTCTBYET aCCHUCTEHT, OKA3bIBAIONINI CTYICHTY HEOOXOIMMYIO
TEXHUYECKYIO MTOMOIIb C YIETOM MHAWBUIYAIBHBIX OCOOCHHOCTEH (OH IMOMOTaeT 3aHATh pabouee
MECTO, TIEPEABUTATHCSI, TPOUNUTATh U OPOPMHUTH 3a/1aHKE, B TOM YUCIIE 3aIICHIBAs IO IUKTOBKY);

- 3a4eT/7K3aMEH IPOBOJUTCS B MUCbMEHHOU (opMme;

4. JIns WHBaIMIOB W JUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS, WMEIOIINX
HapyLeHUs ONOPHO-ABUTATEILHOIO ammapara, CO3JaHbl MaTepUaIbHO-TEXHUYECKHUE YCIIOBUS,
o0OecrieunBaroIie BO3MOXXHOCTh OECHpPENsITCTBEHHOIO JOCTyla oOOydaroluxcs B ydeOHbIE
MOMEIIEHUs, O0bEKTYy MUTaHMs, TyaJeTHble M JApYrHe IOMELIeHUs YHHMBEpPCHTETa, a TaKxkKe
npeOBIBaHMS B YKa3aHHBIX TIOMEIIEHUX (HaJHMUUe PaCIIUPEHHBIX IBEPHBIX IPOEMOB, MOPYIHEH
JPYTUX MpUCIOCOOTICHUI).

- THCHMEHHBIC 3aJaHWsI BBHINOJHAIOTCS Ha KOMIBIOTEPE CO CIENHATM3UPOBAHHBIM
IpOTrpaMMHBIM 00eCrieYeHHEeM MIIM HaIMKTOBBIBAIOTCS] ACCUCTEHTY;

- 10 YKEJIAHWIO CTYJICHTA YK3aMEeH IMPOBOAMTCS B YCTHOH Gopme.

OOyuaromyecss U3 4KCia JHIl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMU 3/I0POBbsI 00ECTIEUESHbI
AIIEKTPOHHBIMU 00pa30BaTEIFHBIMU pecypcamMu B (hopMax, aJanTHPOBAHHBIX K OTPAHUYCHUSIM UX
3/10pOBBSL.
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10. JIUCT UBMEHEHHWH (JJOTIOJJHEHW)

B pabodyro mporpaMmy 1o AuCHUILInHe «Du3rkar»

10 HAIPABJICHHUIO TTOJATOTOBKH 110 HampaByieHuio oarotoBku 27.03.02 YnpapieHrne KauecTBOM

Ha 20 - 20__ yueOHbIi TOA

Ne JunemeHT (myHKT) PII{ IlepeyeHb BHOCUMBIX IIpumeuanue
n/n H3MeHeHUil (10M0JTHeHH )

OO6cyxeHa u peKOMeHJ0BaHa Ha 3aceaHuu Kadeapsl (GU3UKH HAHOCUCTEM

MpOoTOKOJ Ne OT « » « » 20 T

3aBemyromuii Kadenpoit / /
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