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1 Hesnn 1 321241 OCBOEHUS TUCHUTLTUHBI

Iean ocBOCHUS TUCHUIUIMHBI (MOJIYJIS): SBISETCA CO3MaHHe (YyHIAMEHTATBHOM Oa3bl
3HaHWI, HA OCHOBE KOTOpPOH B J[JajmbHEHIIEM MOXKHO pa3BUBaTh Ooyiee yriayOJIeHHOE H
JNETAM3UPOBAHHOE M3Y4YeHHE (PU3UUYECKHX 3aKOHOB U SIBJICHUH B paMKax KypCOB MPHUKJIAJIHON
MEXaHHUKH, OCHOBBI KOHCTPYUPOBAHMSI, SJICKTPOTEXHUKH U JICKTPOHHUKH.

3agauu: chopMUpPOBATH y CTYACHTOB €AUHYIO, CTPOMHYIO, JIOTHUECKHU HEMPOTUBOPEUUBYIO
(GU3HYECKYIO KapTHHY OKPYKAIOMIET0 HAC MUPA MPUPOJIBI, CO3IaHUE KOTOPOM MPOUCXOIUT IMyTeM
000011IeHUsT SKCIIEPUMEHTAIbHBIX JAHHBIX M Ha UX OCHOBE MPOM3BOAMUTCA IMOCTPOSHUE MOJIENei
HAOJIO/TAEMBIX SIBIICHUH, CO CTPOTMM OOOCHOBaHUEM MPHUOIMKCHUNW W PaMOK, B KOTOPBIX ITH
MOJIEIHN AEHCTBYIOT.

2 Mecto aucunmiunbl B cTpykrype OOII BITIO

JucuumimHa OTHOCHUTCS K 0a30Boii yactu ydeOHoro nukiaa — bl Ilpu m3yuenuu kxypca
oOmieil (Gu3MKHU, CTYIEHT AOKEH CBOOOAHO BIAJETh B IEPBYIO OYEpeIb MaTeMaTHYECKUM
anmaparoM. YMeTh pellaTh KBaJpaTHbIC, WHTErpalibHbie W Iud(epeHInaIbHbIC YPaBHCHHUS,
HEPAaBEHCTBA, TEOMETPUUYECKUE 33]]a4l, TPUTOHOMETPUUYECKUE BBIPAKECHHUS.

B kypce oOmieit ¢u3uku BBOJATCS OCHOBHBIC IMOHATHUS W 3aKOHBI, KOTOpPHIE SIBISIOTCS
byHIaMEHTOM MPU OCBOCHMHM MHOTHX JUCHUIUIMH, KaK €CTECTBEHHOHAyYyHOTO IUKJIA, TaK U
npodeccuoHanpHOoro mHKIAa. OcBoeHWE (U3MKH HEOOXOMUMO Kak MPEANISCTBYIOMEee s
CIEIYIOIUX AUCIMILIAH: TEOPETHUECKas MEXaHUKa, CONPOTHUBIEHHUE MAaTEpUANIOB, THJIPABIIMKA,
MaTepHUaJIOBEICHUE, TEOPHS] MEXAaHU3MOB U MAIlIUH, JIEKTPOTEXHUKA U FJICKTPOHHKA.

3 TpeGoBaHus K pe3yJIbTaTaM OCBOCHHS CO/IeP KAHUS N CUMIIIMHBI

[Iponiecc u3ydeHus NUCLMILIMHBI HANpaBieH Ha (OPMHUPOBAHUE HIIEMEHTOB CIETYIOLIUX
komnetreHui B coorserctBuu ¢ @I'OC BO u OIIOII BO no nanHOMY HallpaBlI€HHIO OATOTOBKU
(CTIeIMaNbHOCTH):

- CIOCOOEH aHaIM3UPOBATh 33J]a4l IPO(ECCHOHATILHOM A TEIbHOCTH Ha OCHOBE
MOJIOKEHUH, 3aKOHOB M METO/IOB €CTECTBEHHbIX HayK U Matematuku (OIIK-1)

- AHAIM3UPYET 3aJ1a4M, BbIAEIsAeT 0a30BbIE COCTABIISIIONINE U TOIOMPAET METObI
peleHus ecTecTBeHHbIX Hayk U mareMatuku (OIIK-b.1.1)

- crioco0eH (popmMynupoBaTh 3a/1a4u MPO(HECCUOHATBLHOM IeITEILHOCTH HAa OCHOBE
3HaHUH NPOMUIBHBIX Pa3EIOB MAaTEMAaTUYECKUX M €CTECTBEHHOHAYYHBIX JUCLHUIUIMH (MOyIeil)
(OIIK-2)

- IPaMOTHO U apryMEHTHPOBAaHHO (OPMHUPYET COOCTBEHHBIE CYKJICHUS U OLIEHKU Ha
OCHOBE 3HaHUM N0 MPO(UIBLHBIM pa3/iesiaM MaTeEMaTHUECKUX M €CTECTBEHHO-HAYUHbIX JUCLMILIUH
(OIIK-B2.2)

B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI O0yUYaOUIHICS TOJIKEH:

3HaTh: OCHOBHBIE (PM3UUECKUE SIBICHUS U 3aKOHBI; OCHOBHBIE TEOPETUUYECKHE
MPEJICTaBICHUS U MOJIETN (PU3UKH; OCHOBHBIE (PU3NYECKUE BETMYMHBI U KOHCTAHTBI, UX
OIpECIICHUE U EIUHULBI U3MEPEHMUS.

YMmern: pemats Gusnueckue 3a/1a4u; UCIOIb30BATh [P PEIICHUU 33]1a4 OCHOBHBIE
3aKOHBI, TEOPETUUECKUE MPEJICTABICHHUS U MOJCIN (PU3UKH.

Bnapers: HaBbIKamMu NpoBeieHUs (PU3MUECKOTO SKCIIEPUMEHTA; HaBbIKaMH 00pabOTKH
IKCIEPUMEHTAJIbHBIX IaHHBIX.



4 Copepxanue U CTPYKTYPa AUCHHUIIMHBI (MOLYJI51)

4.1 Conepxxanue pa3iejioB QM CHUANINHbBI

No HanMeHOBALIe Coneprxanue pasjena ®dopmupyemas ®dopma
KOMIIETEHIIHS TEKYIIETo
pasnena pasnena
KOHTPOJIA
1 Mexanuka DJIEMEHTHI kunematuku | OIIK-b.1.1 JIP,K, T,
[IOCTYATEIBbHOIO 1| OIIK-B2.2 PK
BpalllaTeIbHOIO JBUKCHHUS,
JnHamuka TOYKU 51
MOCTYNaTEebHOTO JIBUKCHHUSI
TBEPJIOTO Tena. 3aKoHBI
COXpaHEHHS.
JnHamuka BpAaIaTEIbHOTO
JBUKEHHS TBEPAOTrO Tea
Heuneprunansubie CHUCTEMBI
oTcyeTa
MexaHuKa KUIKOCTEN
Mexanuueckue  kKojeOaHus U
BOJIHBI
DJIeMEHTHI CHEIUalIbHOM TEOpUHU
OTHOCHUTEJIbHOCTH.

2 MonekynsapHas | MonekynsapHO-KMHETUYECKas OIIK-b.1.1 JIP,K, T,
¢dusnKa u TEOpHUS UJICAIbHBIX ra30B. OIIK-b2.2 PK
TepMoarHamMuka | OCHOBBI TEPMOJAMHAMUKH

PeanbHble ra3pl, JKHUAKOCTH U
TBEp/bIE TeNa.

3 DNEeKTPUYECTBO | DIIEKTPOCTATHUKA OIIK-b.1.1 JP,K T,

Y MarHeTusM. IToCTOSIHHBIN DIEKTPUYECKUN TOK. OIIK-B2.2 PK
Toxk B cpenax.
MaruutHoe moje B BaKyymMe€ U B
BEIIIECTBE.
OcHoBbl Teopun MakcBenmna A
AJIEKTPOMATrHUTHOTO TTOJIS.
DJeKTpOMarHuTHBIE KOJNeOaHUs U
BOJIHBI. [IepemenHbII
AIEKTPUUYECKUIN TOK.

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

dboTtomeTpus OIIK-b2.2 PK
BosHoBas onTuka.
KBanToBas onTuka.

5 DJeMeHThI duznka aroma. KBanToBas OIIK-b.1.1 JIP,K, T,
aTOMHOMU U ¢duzuka. OIIK-b2.2 PK
SIIEPHOMN OneMeHThl aJepHOM (pU3uKU U
buzuku (U3HUKY DJIEMEHTAPHBIX YaCTHII.

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

naboparopHoit pabotsl (JIP), Beimonaenue kypcoBoro npoekta (KII), kypcosoii pabotsl (KP),
pacuetHo-rpaduueckoro 3ananus (PI'3), nomamnero 3aganus (/13) nanucanue pedepara (P),
acce (), komnokBuyM (K), pydexusiii koutpons (PK), tectuposanue (T) u T.1.




4.2 CTpyKTypa A¥CIHMIIIMHBI

OO6mast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4eTHbIe eAMHUITBI ( 144 gacoB)

TpynoeMkocThb
Bun pabotst JacoB

0]0]0)

1cem.
OO6u1asi TPy10€eMKOCTh 144
AynuTopHas padora: 51
Jexyuu (J1) 17
Ilpaxmuueckue sanamus (113) 17
Jlabopamopuwvie pabomut (JIP) 17
CamocrosiTejibHasi padoTa: 66
CaMOoCTOATEIbHOE U3YUYEHHE Pa3eIOB 33
CamononroroBka (mpopaboTka U MOBTOPEHHE JIEKIIMOHHOTO MaTepuania u
Marepuaia yaeOHHUKOB U Y4€OHBIX TOCOOHHA, TIOATOTOBKA K JIAOOPATOPHBIM | 33
MPAKTUYECKUM 3aHITHSIM, KOJUIOKBUYMaM, pyOeXHOMY KOHTPOJIIIO U T.1.),
[ToaroToBKa ¥ caya 3a4yera, 3K3aMeHa’ 27
Bua uToroBoro KOHTpoJIA (3a4er, IK3aMeH)

DK3aMeH

Paznensl AUCHUIIIMHBI, U3Yy49aCMBbIC B 1 CEMCCTPEC

KomnuuectBo yacos
Ne HanmMeHoBaHMeE pa3ieoB AynuropHas Bre-
pas- Pa6ora ay.
Aena Beero paboTa
J |13 | JIP CP
1 2 3 4 |5 6 7
1 Mexanuka 4 | 4 4 15
) MonekynsipHas (cratuctudeckasi) Gpusmka u 3 3 3 D
TEePMOIMHAMUKA
3 DNEKTPUYECTBO U MAarHETU3M 4 | 4 4 15
4 Ontuka. 3 3 3 12
5 DeMeHTBl aTOMHOM U JIepHON (U3UKH 3 3 3 12
Hmoco: 17 | 17 17 66

! HpI/I HaJIMYMHU DK3aMCHaA 110 JUCILHMIIJIMHEC




4.3 JIaGopaTopHbIe padoThI

Ne Ne
JIP | pazpena HaumenoBanue 1a00paTopHbIX padboT
1 2 3
H3ydeHne 3aKOHOB PaBHOYCKOPEHHOTO JIBUKEHHS U BTOPOTO
1 1 3akoHa HproToHa Ha MaimnHe ATBya.
2 1 OmnpeneneHre CKOPOCTH JABMKCHUS MTYJTH METOJOM
0aJUIMCTUYECKOTO MAaITHHKA.
3 1 W3y4eHrne 0CHOBHOTO 3aKOHA TMHAMUKH BpPaIaTeIbHOTO
JIBUKCHUSL.
4 1 Omnpenenenre MOAyIIs FOHTA IO U3TUOY CTEPHKHS.
5 1 Omnpenenenre MOMEHTa HHEPIIMU MaXxOBOI'O KOJIeCa U CHUJIIBI
TPECHHS B OTIOpE
6 1 OnpeneneHrne MOMEHTA HHEPIIMH TeIa METOJIOM KPYTHIIbHBIX
KOJICOaHUH.
7 1 Omnpenencane ko3 (HUIMEHTA )KECTKOCTH MPYKUHBI
CTATHCTUYECKUM U IUHAMUYECKUM METOJAMH.
3 2 Omnpenenenrue TEpMUUECKOTO KOIPPUIMEHTA JaBICHUS BO3TyXa
IIPH IIOMOIIIY BO3AYIITHOTO TEPMOMETPA
9 ’ Omnpenenenue MIOTHOCTU KUAKOCTEH U KOHIIEHTPALUK PacTBopa
C TIOMOIIIBI0 MMKHOMETpPA
10 2 Omnpenenenne BIaXHOCTH BO3/1yXa
1 5 Onpenenenne k03 unneHTa TMHEHHOTO PACIIMPEHUS TBEPABIX
Tel.
OmnpeienieHre OTHONICHHS TEIIOEMKOCTH TP TIOCTOSTHHOM
12 2 JABJICHUH K TETDIOEMKOCTH MPHU TOCTOSIHHOM 00BbeMe
(y=C,/Cv ) wmeronom Knemana-/[ezopma
13 2 OmnpeneneHne MOJIIPHOM MacChl BO3TyXa.
14 3 HccnenoBaHue 371€KTPOCTATHUECKOTO OIS METOJIOM
ANEKTPOCTATHYECKON BaHHBI.
15 3 Onpenenenne uncina Papajes U 3apsaa JIEKTPOHA.
16 3 H3mepeHne conpoTUBICHHM ¢ TOMOIIBIO MOCTa Y UTCTOHA.
17 3 V3y4eHne 3aBUCUMOCTH COITPOTUBJICHHSI METAJJIOB OT
TEeMIEPATypHI.
18 3 HccnenoBanue 3aKkOHOMEPHOCTEN TEPMOITEKTPOHHON SMUCCHUH.
19 3 W3y4eHne nepexoTHbIX MPOIECCOB MPHU 3aMbIKaHUH
pa3MbIKaHUU IICTIH.
20 3 Omnpenenenre rOpU30HTAIBLHON COCTABIISIFONICH HATIPSKEHHOCTH
MAarHUTHOT'O TIOJISl 3EMJTH.
1 3 W3ydeHne momymnpoBOJHUKOBOTO IUOAA U TIOTYIPOBOTHUKOBBIX
pruOOPOB.
29 4 Ornpenenenne riaaBHOTO (POKYCHOTO paccestHUsl coOuparomen u

pacceuBaroIei IuH3.




1 2 3

23 4 Omnpenenenue cuibl cBeTa (POTOMETPOM.

4 4 W3yuenue siBneHUs HHTEPHEPEHIINH CBETa C IOMOIIBIO KOJIEI]
HBIOTOHA

25 4 I/ICCJIGIIOBaHI/Ie ONTHUYCCKHU AaKTUBHBIX BEHICCTB CaAXapuMCTPOM.

26 4 HccnenoBanue CTPyKTYpbl KPUCTAIIIIOB JIa3€PHBIM M3IIy4EHHEM.

77 4 M3yueHne 3aK0Ha OCBEIIEHHOCTH

8 4 HccnenoBanue qudpakiuy cBeTa ¢ OMOILBIO ONTHYECKON
CKaMbH

29 5 N3yuenue BHemHero ¢porodddexra

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

31 S u30TONa OepuIlIus

IIpuMeps! J1a00paTOPHBIX PadoT.

arag ™ _: N
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R

N3YUYEHUE 3AKOHOB PABHOYCKOPEHHOI'O ABWXXEHMA 1 BTOPOI'O
3AKOHA HBIOTOHA HA MAIIIMHE ATBYIA

HepaBHoMepHOE IBMXKEHHE, MPU KOTOPOM CKOPOCTh U3MEHSIETCS BO BPEMEHH IO
JUHEMHOMY  3aKOHY, IIPUHATO  Ha3blBaTh  PABHONEPEMEHHBIM. BenuuuHON,
XapakTepu3yloned OBICTPOTY HM3MEHEHHsI CKOPOCTH I10 YHCICHHOMY 3HA4YEeHHIO,
aBnseTcss yckopenue. llepBas dYacTh pa0OTHI TMOCBAINIEHA HW3YYEHHIO 3aKOHOB
PaBHOYCKOPEHHOTO JBIDKEHUSI Ha MalluHEe ATByJa W OIPEACIICHUIO YCKOPEHHUSI.
[lenpto BTOpOM yacTH pabOTHI SBISIETCS MpPOBEpPKa BTOpPOro 3akoHa HproToHA

—

a= L . IIpoBoauTcs 00paboTKa pe3ynbTaTOB HIKCIEPUMEHTA.
m

KoHTposabHbIe BOOPOCH! K JIaHHOH JIaGOpaTopHOU paboTe:

1) CdopmynupoBaTs 3akoHbl Hpl0TOHA.

2) lloHATne 0 MaTepHaIbHON TOUKE.
3) Ilyts u nepememienue. CKOpOCTh, €€ BETMUMHA U HAIPaBJICHHE.
4) VYckopeHue. 3aKOHBI yTH ISl pPABHOYCKOPEHHOT'O M PABHOMEPHOT'O ABUKECHHUS.
5) Ot kakux QaxTOpOB 3aBUCUT YCKOpeHHE?




N3YUYEHUE OCHOBHOI'O 3AKOHA IMHAMUKU BPAIITATEJIbHOI'O
JABVOKEHNM A

MoOMEHT MHepUUHU BpallaloUIerocs Tela MOXXHO CBECTH K H3MEPEHHIO
JEHCTBYIOIIETO Ha TEJ0 MOMEHTAa CHJIbI M COOOIICHHOMY 3TOMY TEIIy
YIJI0BOTO YCKOpeHus. JJis u3MepeHust ’TUX BETUYUH NMPUMEHSIOT MAsITHUK
O6epoOeka. [IpoBepka OCHOBHOTO 3aKOHA JMHAMHUKH JJIS1 BPAIIAFOIIMXCSI TSI
OCYIIECTBIISIETCS ~ TpeMsi  crmoco0amu.  Pe3ymbrarhl  3KCIEepUMEHTa
obpabatsiBaroTcss MeTo0M CTBIOJICHTA.
KoHTpoJibHbIE BOIPOCHI K JIaHHOH J1a00paTopHOii padore:
1) MowmenT cunsl. [Inedo cusibl. MOMEHT UHEPIIMU TBEPJOTO TEa.

2) OCHOBHOM1 3aKOH IMHAMUKH BpAIATEIbHOTO JBUKECHHUS.
3) Uemy paBHa cuJia HATSHKEHUSI HUTH?
4) BeiBecTH BpaliaTeabHbli MOMEHT CHIIBI B IaHHOM paboTe.
5) 3aKoH COXpaHEHHUs MOMEHTa UMITYJIbCa.
6) BbpiBecTH MOMEHT MHEPIMHU CTEPXKHS JJII OCH BpAILCHUS, MPOXOAAIICH yepe3 IECHTP

Macc.

OINPEAEJIEHME MOAYJIA IOHI'A T10 U3T'BY CTEPXHA

Ilenpto maHHOM pPabOTHI SABJISETCS M3Y4YEHUE YOPYrux aepopmanuii u
OCHOBHOT'O 3aKOHa Ui 3TOro Bujaa nedopmanuii—3akoHa ['yka. CTyaeHTHI
onpenessaoT Mmoayas FOHra uist AByX CTEpKHEH, CAECIaHHBIX U3 PA3IMYHBIX

MaTepHajioB METOJOM HM3ruba CTEpXHs, TOJ0XEHHOTO0 Ha JIBe Omopsl. B
paboTe wucHonb3yeTcss MHAMKATOp ManblXx nepemeuieHuid.  Halinennoe
3HaYEHUE MOAYJS YIPYIOCTH CPAaBHUBAETCS C 3TAJOHHBIM 3HAUEHUEM.
KoHTpoabHbIe BOOPOCHI K JIaHHOH JIabopaTopHOH paboTe:

1) Yro Ha3wiBaercs aedopmanueit? Kakue Buabl aedopmarmii

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

2) KakoB ¢uznyecknii cmbici moayist FOura?
3) Uemy paBeH MOMEHT MHEPIIMH CTEP>KHS (BBIBECTH (pOpMYITy).
4) CdopmynupoBats 3aK0oH ['yKka /17151 OCHOBHBIX BHJIOB J€(OpPMAaIIHH.
5) [Juarpamma pactsxeHusi. OCHOBHbIE MEXaHMUECKHE CBOMCTBA TBEPOTO Tea.

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

MoMeHT MHepIMH MaxoBOro KoJieca M CHIIy TPEHHsI B OIOpe
MO>KHO HalTH MpH MOMOIIH MTPHOOpa, COCTOSILEr0 U3 MaXOBOTO
KoJeca, HacaKeHHOro Ha BaJl. Bam ycraHoBieH Ha
LIAPUKOTIOAIIMITIHUKAX. B pabore M3ydaercss OCHOBHOW 3aKOH
JUHAMHKHU BpalllaTeIbHOTO JBHKEHUS.

KoHTpoJIbHBIC BOIPOCHI K JaHHOMN Ha6ODaTODHOﬁ Da6OTCZ

1) Ot yero 3aBUCUT MOMEHT MHEPLIUY BPAILAIOLIENCS CUCTEMBI?



2) BeiBectu Qopmyny Uil pacdera MOMEHTa HHEPIUH OJHOPOJHOTO JHCKA
OTHOCHUTEIIbHO OCH, MEPIEHIUKYISIPHON K MIOCKOCTH TUCKa M MPOXOJALIei uepes
€ro 1EeHTp.

3) BriBoa pacueTHOM GOpPMYIIHIL.

4) Cuna tpenus. TpeHue mokosi, CKOJIbKEHHUS U KaYeHUsI.
5) Kunetnueckasi 3HEprusi Bpalaroerocs Teia.

OHPEJIEJIEHUE MOMEHTA MHEPLIUU TEJIA METOJIOM
KPYTWJIbHBIX KOJIEBAHUN

B nannoit pabGore wu3y4aercss OCHOBHas (pU3MUECKas BEIMYMHA, XapaKTePU3YIOIIAs
CBOMCTBA TBEPAOIO Tela IPU BPALLATEIBHOM JBHKEHUM — MOMEHT MHepuuu. OIHUM U3
METOJI0B IKCIIEPUMEHTAJIBHOTO OIPENEICHUS] MOMEHTAa MHEPLUM Tella SIBISETCS METOJ
KPYTHJIBHBIX KOJIeOaHUi, KOTOPBII HCHOIb3yeTcs B paboTe.
MOMEHT MHEPIMH BBIYUCIISCTCS ISl Pa3HBIX MOJOXKEHUN Tpy3a U MPOBOAUTCS 00paboTKa
pE3yJIbTaTOB U3MEPEHUN.
KoHTpoabHBIE BOOPOCHI K IaHHOH JIAO0OPaTOPHOU padoTe:
1) Hanmcatbs OCHOBHOM 3aKOH IMHAMUKH BpAIlaTE€IbHOTO JBUKCHUS.
2) CdopmynupoBaTh W HaNKMCaTh, YTO TAKOE MOMEHT WHEPIUH, MOMEHT
CHUJIBI.
3) Urto Ha3bIBaeTCSI MOAYJIEM KPYUEeHHUS?
4) Teopema lllteiinepa, BbIBOA (hOPMYIIBIL.
5) Yemy paBeH MOMEHT MHEpPLUU CTEPKHSI OTHOCHUTEIBHO OCH, NEPIEHIUKYJISIPHOU
CTEPIKHIO, IPOXOASILEH Yepe3 UEHTp TskecTH? Yepes KoHel CTepyKHA?

OINPEAEJIEHUE KOOODOUIIMEHTA XXECTKOCTU ITPYKMHbBI
CTATUYECKUM N JTUHAMUWYECKUM METOJAMU

3agaueil paboThl SABISAETCS O3HAKOMIIEHHME C MPOCTEHIIUM  Cllyyaem

COOCTBEHHBIX  rapMOHMYECKMX  KojebaHui. M3ywarorcs  koneOaHus

NIPYKUHHOTO MAasTHUKA, KOTOPbIE MOXHO CYMTAaTh HE3aTyXaroLUMHU.

YcTaHOBKa COCTOUT U3 ONOPBI, HA KOTOPOM YKPEIJIEHBI Pa3InYHbIE MPYKUHBI.

Croiika cHaOxeHa mkanoil. PaboTa cocTOMT M3 JBYX yIpakKHEHH:

oTpeziesIeHUe )KECTKOCTU MPYKUHBI CTATUYECKUM U AMHAMUYECKUM METO/IaMHU.

B koHue paboThl cpaBHUBAIOTCS KO3(PPHUIMEHTHI >KECTKOCTH, MOJTY4YEHHBIE

Pa3HbIMH METO/IaMHU.

KoHTposbHbIE BOIIPOCH! K IaHHOU J1a00paTopHOii pabore:

1) Kakoii Bug uMeer ypaBHEHUE IBUKEHUS IPU TAPMOHUYECKOM KojiebaHun?

2) Kakme koneOaHMsI  CHCTEMBl  Ha3bIBAlOTCA  COOCTBEHHBIMM U KakHe
BBIHYK/ICHHBIMU ?

3) CKOpoCTh M YCKOpeHHUE KoJIe0aTeIbHON CUCTEMBI.

4) Yemy paBHa MOJHAasi SHEPTUs KojeOaTeIbHON CUCTEMBI?

5) BblumcnauTh 1O TMOJNyYEHHBIM JaHHBIM H3MepeHud (asy ot CcoOCTBEHHBIX
Kojie0aHul MPYXUHHOTO MasTHHKAa W CMELIEHHE Tpy3a X depe3 3 ¢ OoT Haudaia
OTCUETA BPEMEHHU.

6) Uro Takoe pe3oHaHC?
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OINPEAEJIEHME KOOODOUIIMEHTA BA3KOCTHU XXUAKOCTU METOIOM CTOKCA

Jns onpenenenus ko uIenTa BI3KOCTH MpeiaraeTcsi UCnoiab3oBarh Meton Crokca,
KOTOPBIA OCHOBAaH Ha JBWXXEHUHU Tena cheprudeckor GopMbl B UCCIENYEMOMN JKUIKOCTH
(rmauepuH W KacTopoBoe Macnio). Jlns nmaHHONH paboThl mpoBOAMTCS 00paboTKa
U3MEpPEHUN U TMOJy4YeHHblEe 3HAueHUs Kod(pduuueHTa BI3KOCTH CPaBHMUBAIOTCA C
Ta6JII/I‘IHBIMI/I 3HAa4YCHUSAMU.

KoHTponbHbIe BONPOCHI K IaHHOH J1abopaTopHOU padore:

1) ®opmyna HproTOHA A1 BA3ZKOCTH.

2) Koaddumuent Baskoctu. Ousnueckuii cMpIC K03 PHUITEHTa BA3KOCTH.
3) EnuHune! n3aMepeHus BA3KOCTH.
4) Meron Crokca. BeiBoa pacuetHoii popmybl.
5) Metoas! onpeneneHust KO3pUIHEHTA BI3KOCTH.

OIMPEAEJEHME TEPMUYECKOI'O KOOOOUIIMEHTA JABJIEHWA BO3AY XA TTPU

oMo BO3AYIIHOI'O TEPMOMETPA

Pabora mocedieHa M3y4EHHIO CBOWMCTB MJIEAJIbHOTO Ta3a, a TaKkKe
NO3BOJISIET HAWTH TepMuueckuil Ko3hduUuUeHT aaBieHHs BO3TyXa
CTyneHTsl TakKe JTOKHBI TTO3HAKOMUTBCS C YCTPOMCTBOM BO3IYIIHOTO
TEPMOMETPA, € IMOMOIIBIO KOTOPOrO NPOU3BOAUTCS U3MEPEHUE NAHHON
BCJIMYHNHBI.

KoHTposbHbIE BOOPOCHI K JIaHHOM J1ab0paTopHOii padore:

1) Kakoli ra3 Ha3bIBaeTcs UACAIbHBIM?

2) N3omnporeccsl, UX ypaBHEHUs U IpapHKy.

3) Uro Ha3pIBaeTCs TEPMHUYECKUM KOX(PPHUIIMEHTOM J[aBJICHHUS, KaKOB
ero gusnueckuit cMpica?

4) KaxoB npuHIun pabotsl MaHoMeTpa?

5) KakoB MoJieKynsipHO-KUHETUYECKUN CMBICIT 1aBJICHUS U a0COIOTHON TeMIepaTypbl?

METAITUYECKUX CTEPHKHEM.
KoHTpoabHbIE BOIIPOCHI K JAHHOM J1a00paTopHOIl paboTe:

OITPEJIEJIEHUE KODOOUITMEHTA JIMHEMHOI'O
PACHIMPEHM A TBEP/IBIX TEJI

I/I3BeCTHO, YTO IIpU HArp€BaHUM TCJia YBCIUYUBAIOT
CBOI 00BEM, T.e. MPOUCXOJUT TEIUIOBOE PACUIMpPEHUE.
DTO CBUICTEIHCTBYET O TOM, YTO C YBEIHMYCHUEM
TEMIEPATyphl CpPEeHUE PACCTOSHUA MEXIYy aTOMaMH,
MOJIEKyJIaMH, WOHAMH BO3PaCTalOT. JTO SBIICHUE
MOKHO OOBSCHUTH UCXOJS U3 B3aUMOJCHCTBUSI YaCTHI]
Tena JApyr ¢ aApyroM. KoIWYeCcTBEHHO TEIIOBOE
pacimupeHue MIPUHSTO XapaKTepu30BaTh
K02(pPUITMEHTOM JIMHEWHOTO PaCIIMPEHUsI O, KOTOPHIN
W BBIYHCISETCS B JaHHOM paboTe mans OBYX

1)
2)

3)
4)

Uto HazwiBaeTCs KOG GHUIIMEHTOM JTHHEHHOTO (00BEMHOT0) pacupeHus?
N306pa3ute rpadpuyeckd 3aBUCUMOCTh MOTEHLIUAIBHOW SHEPIUU B3aUMOJCHCTBUS
JIBYX YaCTHUIl OT PACCTOSHUS MEXy HUMH.

[Ipoananu3upyiite PU3nUIecKyro MPUIUHY TETJIOBOTO PACIIMPEHHS TBEPABIX TEII.

B uem BeIpakaerca aHM30TponHs (PU3MUECKUX CBOMCTB TBEPHBIX Tell, KAKOBHI €€
PUYNHBI?
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OITPEAEJIEHME OTHOIUEHMA TEIUNIOEMKOCTU ITPU ITOCTOAHHOM
JABJIEHMUA K TEIDIOEMKOCTH ITPU ITOCTOAHHOM OB BEME METO/IOM
KIIEMAHA-JIE3OPMA

O,IIHa N3 CaMbIX BaXHBIX pa60T, OTHOCAIIAasACA K
TepMoauHamuKke. OHa MOCBAIEHA H3YYEHUIO
MEepPBOTO 3aKOHA TEPMOJAMHAMHUKH, a TaKkKe
uzomnpoiieccaM. B OCHOBE JaHHOW ONBITHOM
YCTaHOBKHU nexar TpHU u3oIpoIiecca:
W30TEPMUYECKUMA, aauadaTHBIA W H30XOPHBIN.
CTy,I[GHTBI BBIYUCIIAIOT ITIOKA3aTCIIb a,HI/Ia6aTbI JJISL
BO3/lyXa U MPOBOJAT 00pabOTKYy M3MEpEeHHM asist
JIECSATU U3MEPECHUM.

KOHTpoJIbHBIE BOMIPOCHI K TAHHOH J1a00paTOpHOU

pabore:

1) H3zonpoueccsl U UX ypaBHEHUS.

2) llepBblil npuHIUI TEPMOJIUHAMUKU

3) Kakue nporiecchl Ha3bIBalOTCs 00PaTUMBIMU, HEOOPATUMBIMU?

4) TemnmoeMmMKOCTh Tena. YenbHas TEIUIOEMKOCTb. YJenbHass MW MOJsIpHas
TEIIOEMKOCTH.

5) Kakoii Bug nmpoiiecca COOTBETCTBYET KaXKI0MY 3TaIy OmnbiTa?

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

[annas pabora HampaBieHa Ha H3Y4YEHHE TaKuX
ABJICHUM, KaK HCIApEHHE W KOHJCHCALUs, KUIICHHE.
CTyneHThbl 3HaKOMSITCS C TAKUM MOHSTHEM, KaK yAelbHas
TEIUI0oTa NapooOpa3oBaHUs 3aTParuBarOTCsA BOIPOCHI,
CBA3aHHBbIE C KPUTHUYECKUM COCTOSIHHEM BELIECTBaA.
Brruncnsercs ynenpHas TEIoTa Iepexoja BOAbl B Hap
IIpU TEMIIEpaType KUIECHHUS.

KoHTponbHBIE  BOOPOCHEL K JIAHHOM  1abopaTopHO

pabore:
1) Hcnapenue u KOHIAEHCALMS.

2) PaBHOBecHe )XMIKOCTH U HACBIIIIEHHOTO Mapa.

3) Kputuueckoe coctosiHue

4) IlepechllieHHBIN ap U NEpErpeTast KUAKOCTD.

5) Kunenue. 3aBUCMMOCTb TEMIEPATyphbl KUTIEHUS OT JIaBJICHUS.

OITPEAEJIEHUE YNCIIA ®APAJIEA U 3APALA DJIEKTPOHA

BemectBa, MOneKysbl KOTOPBIX B PacTBOPE paclajaioTcs Ha HOHBI,
50T Ha3bIBAIOTCS JJIEKTPOJUTAMH. DJIEKTPUUYECKHH TOK B 3JIEKTPOJIMTAX
+

OOyCIIOBJIEH  JIBIDKEHHEM HWOHOB TMOJ] JCHCTBHEM BHEIIHETO
aneKTpuyeckoro mnoiisd. IIpoxoxkneHne MocTOSHHOTO 3JIEKTPUYECKOTO
TOKa 4Yepe3 AJIEKTPOJUTHI COMPOBOXKAAETCS BBIIEIEHUEM COCTAaBHBIX
yacTeld 3TUX BEIIECTB Ha AIJIEKTPOJax. OTO SBJIEHUE Ha3bIBAETCS
ANEeKTpoNn30oM. B nmaHHOM paboTe MpoTeKaeT IJIEKTPOIH3 pacTBopa
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I

A

MEJIHOTO Kymopoca. M3mepsisi Maccy KaToaa A0 3JIEKTPOIU3a U MOCJIE HEro, BBIUUCISAIOT
yucio Dapajesi, a 3aTeM 3apsij JJIEKTPOHA.
KoHTpoabHbIe BOIPOCH! K IAHHOU J1a00paTopHOil paboTe:

1) IIpoBomHHMKH BTOPOTO pojia (JIEKTPOIUTHI). MeXaHU3M ITPOBOIUMOCTH

2) BIEKTPOJIUTOB. DIEKTPOIUTHUECKAS JUCCOLIUALMS.

3) Danekrponus. ChopmynupoBaTh U J0Ka3aTh 3aKOHBI Dapajges 15 3JIEKTPOJIN3a.
4) @®uznueckuid cmbicn uucna Papanes U IIEKTPOXUMUUECKOTO HKBUBAJICHTA

BE€IICCTBA.

5) HanwmmuTe v 00BSICHUTE peaKIMK, TPOTEKAIOIIUE Y aHOIa U KaToa.

Ry R

Kz

LR

N3YUYEHUE MOCTA YUTCTOHA
MocTt VYuTcToHa mnpenHa3Ha4YeH I HM3MEPEHUs CONPOTHUBIICHHM.
Cobupaercs sreKTpryecKasi cxema, COCTOsIIas U3 peoxopaa, Habopa
CONPOTUBIICHU, T'aJIbBAHOMETPA, UCTOYHHMKA IOCTOSHHOI'O TOKa WU
Mara3dHa  CONPOTUBIEHUN. [3MepsAOT  CONPOTUBICHUSA  IIpU
MIOCJIEIOBATEIbHOM U NapAJJICIIbHOM COSUHEHUAX U IPOBEPSIOT AJIs
HUX pacueTHbIC (HOPMYITHI.
KoHTpoibHbIe BONPOCH K AaHHOH J1abopaTOpHOit paboTe:
1). PazBerBnennsie nenu. [Ipasmia Kupxroda.
2). BeiBecTH yci0BHE paBHOBECHS MOCTa Y UTCTOHA.

3). IlocnenoBaTenbHOE U MapaLIeIbHOE COCIMHEHHUE IPOBOHUKOB.
4).IlpeumymiectBa MOCTOBOH CXEMbI 10 CPaBHGHUIO C METOJOM amIepMerpa |

BOJIbTMETPA.

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

CHATUE KPUBO HAMATHUYEHUS U TTIETJIN TUCTEPE3UCA

Naboparoprasn

a6ora Ne13

pabore:

C [TIoMOUIbIO OCHHUJIJIOTPADA

Pabora MOCBSIIIEHA U3YYEHHUIO CBOICTB
dbeppomarneTukoB. [leTns rucrepesuca mnoiaydaercs Ha
JKpaHe OJJIEKTPOHHONIYyYEeBOW TpyOKH ocumwiiorpada,
ecnu (eppoMarHeTUK MOMECTUTh B MarHUTHOE IOJIE,
CO3/71aBaéMO€ NEPEMEHHBIM TOKOM, Ha TOPU30HTAIbHO
OTKJIOHSIIOIIUE TUIACTUHBI TPYOKU MOAATh HAIpPSHKEHUE
U. llenpto paboThl sBISETCS NOCTPOEHHE TIpaduka
3apucuMocT B=f(By).

KoHTpoJsibHBIE BOMPOCHl K JIAHHOW _J1a00paTOpHOU

1) XapakrepucTrka MarHeTUKoB (1ua-, mapa- u GeppoMarHeTukH).

2) Kak 00bsACHUTSH SIBICHHE THUCTepe3nca y (heppOMarHeTUKOB.

3) 3aBHCMMOCTh MarHUTHOM MPOHUIIAEMOCTH OT HAMArHUYWBAIOLIECTO TMOJS IS
dbeppoMarHeTUKOB

4) Yro Takoe KO3PIMUTUBHAS CUJIA, OCTATOYHAS HAMATHUYEHHOCTh

N3YYEHUE 3ABUCUMOCTU COITPOTUBJIEHU A

i T

METAJIJIOB OT TEMIIEPATYPbI

Cobupaercss aJeKTpUYecKass CXema, COCTOALIas YHHUBEPCAIbHOIO
Mocta Tuna MBVY-49, TepMmocraTa M HcCleqyeMOro NpOBOJHUKA.
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2)
3)

5)

ComnpoTHBIEHUSI METAJJIOB BO3pACTaeT C YBEJIMYEHHEM TeMmiiepaTypsl. HcciemyeMblit
MPOBOJHUK ITOMEIIAETCS B TEPMOCTAT, 3alOJIHEHHBI HEMPOBOIAIICH >XUAKOCThIO. B
HIDKHEH 4YacTH TepMocTaTa IIOMELIEeH Harpesarenb. Vccienyemsblii  MPOBOJHHUK
MOAKIIOYAETCS K KJIEMMaM YHHMBEPCAJIBHOIO MOCTa YUTCTOHA B KAa4€CTBE HEU3BECTHOIO
conporuBiieHus. CTpouTcsi rpaduK 3aBUCUMOCTH COMPOTUBICHUS TMPOBOJHUKA OT
TEMIIEpaTyphl.
KoHTpoapHbIC BOMPOCH! K JaHHOU JIa00paTOpHO paboTe:
1) OcHOBHBIE TTOJOKEHUS KIIACCUYECKOU JIEKTPOHHOM TEOPUH METAJIOB.
2) BriBoj 3akona Oma u 3akoHa J[xoyis- Jlenna B auddepenimansHoi hopme.
3) IlonsaTue o 30HHON TEOPUU METAIIJIOB, MOJTYIPOBOHUKOB, TUIJIECKTPUKOB.
4) 3aBUCUMOCTb CONPOTUBIICHHUS OT TeMmIepaTypbl y MetamioB. llonstue o
CBEPXIPOBOJUMOCTH.
5) Uto Ha3pIBaeTCsS TEMIIEPATYPHBIM  KOI(PQPUIIMECHTOM CONPOTUBICHUS H  €ro
pasMepHOCTh?

UCCJIEJOBAHUE 3ABMCHMOCTH ITOJIE3HOM MOILHOCTH U KIIJI
AKKYMVIJETOPA OT EI'O HAT'PY3KH

[lenbto paOoOTHI SIBJISETCS O3HAKOMIJIEHUE C TaKUM IMOHsATHEM, Kak D/IC ncToyHuka Toka.

Cobupaercst 27eKTpUIecKas cxeMa, COCTOSIIIAs U3 aKKyMYJIITOPHOU Oarapeu, BOJIBTMETPA,

amnepmerpa u peocrara. Usmepsror 3/1C akkymynsaTopa, a 3aT€EM CHUMAIOT 3aBUCUMOCTD

CUJIBl TOKa OT HamnpspkeHus. Taxke paccuntbiBarorces KIIJ[ akkymyssTopa, mojiHas U

10JIE3HAst MOILHOCTb

KoHTposibHBIE BOITPOCHI K AAHHOM 1a00paTopHOii padore:

1) Yro naswiBaercsa DJIC u kak MoxxkHo uzmeputb I/[C ucrounuka?

Kaxue cuinbl Ha3bIBalOTCS CTOPOHHUMMU?

[Jats onpenenenus KIIJI akkyMmynaTropa, HOJHON 1 MOJIE3HON MOLTHOCTH.

4) IMomyuuts 3aBucuMoctu KIIJI, mosHON ¥ MONE3HOW MOIIHOCTH OT CHJIBI TOKa B
aHAIUTUYECKOH (opme.

Kopotkoe 3ambIkanue.

N3MEPEHUE KOO®OUITMEHTA CAMONHAYKINHW, EMKOCTHU U ITPOBEPKA
3AKOHA OMA A ITEPEMEHHOI'O TOKA

JanHass paboTa COCTOMT U3 HECKOJNbKUX  YIPaKHEHUIL:
ompeneneHue KoddduuueHnta CaMOMHAYKIUH;, H3MEpEHHE
eMKOCTH  KOHJEHCATOpOB, TpoBepka 3akoHa Owma s
MEePEeMEHHOTO ToKa. J[is BBIMONHEHUS OTHUX YIPaXKHEHHM
COOMPAIOTCSI HECKOJIBKO DJIEKTPUYECKHUX IIeTIeH, COCTOSIIUX W3
peocraTa, Mara3puHa €MKOCTH, KATyIIKM WHIYKTHUBHOCTH,
BOJIITMETpa, aMmIepMeTpa, HWCTOYHWKA IOCTOSIHHOTO H

— MEPEMEHHOTO HAMPsHKEHUS.
KoHTpoabHBIE BOIPOCH! K JAHHON 1abopaTopHOi padore:
1) Kakoe ¢usnueckoe sBICHUE JIGKUT B OCHOBE MOTY4YCHHUS IEPEMEHHOTO ToKa?
2) PaboTa u MOIITHOCTH IEPEMEHHOTO TOKA?
3) Ilpupoaa BOSHUKHOBEHHSI HHIYKTHBHOTO U EMKOCTHOT'O COMPOTHUBIICHUSI.
4) Hanucars 3akoH OMa 1711 IEpEMEHHOTO TOKa.
5) T'eneparopbsl IEpEeMEHHOTO TOKa
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4)

UCCJIEJOBAHUE 3AKOHOMEPHOCTEN TEPMOXJIEKTPOHHOU SMUCCUU

TepMoanekTpoHHass 3MHCCHS — 3TO IMPOLECC HCIYCKaHMs
AJNIEKTPOHOB C TOBEPXHOCTH METaUIOB Mpu HarpeBaHuu. Llenbio
paboThl sABNSETCS M3yYEHHE YCTPOMCTBA AIIEKTPOHHOW JIAMIBl H
MPUHIKIIA ee pabOThl, OCHOBAHHOTO HA SIBJICHUU TEPMOAJICKTPOHHOMN
smuccuu. M3ywaercs BOJBT- aMIiepHas XapakTEpUCTUKA OUOJA U
crpouTtcs rpaduk 3aBucumoctu I=f(U>?).
KoHTposbHbIE BOIPOCH! K IaHHOU J1a00paTopHOii pabore:

1) Dnexkrpuueckuii TOK B  Bakyyme. SIBieHue

TEPMOIJIEKTPOHHON YMHUCCUMU.

2) Ilonsitue pabOTBI BBIXOJA DJIEKTpOHA M3 MeTauia. l[loBepXHOCTHas pPa3HOCTh
IOTEHLIMAJIOB U KaK OHU OIPENEIISIIOTCS.

3) OOBsicCHUTE POIIECC BEIPHIBAHUS JICKTPOHOB Ha IPAHUIIE METAILI-BAKYyM.

4)

3akoH borycnasckoro- Jlenrmropa

5) ToctpoiiTe 1 OOBIACHUTE BOJBT- aMIIEPHYIO XapaKTEPUCTUKY BAKYyMHOTO JUOJa
IIPU PA3JIMYHBIX TEMIIEPATypax Karona

NCCIIEAOBAHUE CTPYKTYPBI KPUCTAJIJIOB JIASEPHBIM U3JIYHEHUEM

HB 410 Hy 434  H 486

Lenbto  gaHHOM  paboOThl  sABISETCA  O3HAKOMIIGHHE C
MPUHIUIIOM PabOTHI Ta30BOTO Ja3epa, M3y4eHHE HEKOTOPHIX
TUQPAKUMOHHBIX M HMHTEP(EpPEHLUOHHBIX  SBJIEHUH ¢
[IOMOIIBIO  JIa3epHOrO u3inydeHus. PabGora cocroutr wu3
HECKOJIbKUX ~YHpPaXHEHUH: OINpe/eieHue JJIMHBI  BOJIHBI
U3Iy4eHHs Ta30BOr0 Jlazepa C IMOMOLIbI0 IU(PAKIUOHHOM
pELIeTKH; pacyeT 3Hepruu (OTOHA, H3ITYy4aeMOTO Ja3epoM;
OIIpEJICJIEHUE painyca 4aCTHIl JEHKOMOIuUsI.
KoHTposbHbIE BOIIPOCH! K IaHHOU J1a00paTopHOii pabore:

1) KakoBbl  ¢usnueckue  HPUHUMIBI  PaOOTHI

ONTUYECKUX KBAHTOBBIX F€HEPATOPOB?

2) W3 xakux OCHOBHBIX 4acTel COCTOMT Jla3ep, UX Ha3HAuUeHUs?

3) KaxkoBel cBONCTBA JIa36pHOT0 U3IIy4YEHUA?

OObsicHUTEe M3MEHEHue IU(pPaKIMOHHONW KapTHHBI NpPU BpalllEHUU PEHIETOK ApYyT
OTHOCHUTEIIBHO Jipyra?

5) JIroMuHECHEHINS, BUABI JFOMUHECIICHIINY.

NCCIIEJOBAHME CIIEKTPOB UCITYCKAHUA U ITOI'JIOIIEHUA

500

CIIEKTPOCKOIIOM

Jlannas paGoTa HampaBjeHa Ha U3YUYCHUE TUCTICPCUN
. cBeta. B Hell wM3ydaeTcs YCTPOMCTBO M IPUHLIMI
Hows paboThl CIIEKTPOCKOIA, MPOU3BOIUTCS T'pagyHupoOBKa

(/"*\

™

“%5 | CHIeKTPOCKOIA MO0 HM3BECTHBIM  JUIMHAM  BOJIH

Tl ot o
JIMHENYATOro CICKTpa pTYTHU, a4 3aTEM HCCICOYIOTCA

CIICKTPbI HCIYCKaHHA W IIOIJIOHICHUSA, KOTOPLIC

400

T
450

T
500

T
600

Wavelength (nm)

oW WS TE) [oJIy9qaroTCsl ¢ MOMOINBK PTYTHOM, HEOHOBOM |

JIaMIIbl HAaKaJIMBaHHA.

KoHTpoabHBIE BOITPOCHI K JTAHHOH JIA0OPATOPHOI padoTe:

1) Yro Takoe AUCTICPCHUA cBera? HOpMaJ'IBHaH U aHOMaJIbHas JUCIICPCU.
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2) IlepeuncnuTh BHABI JUCIEPCUOHHBIX CHEKTpPOB. JlaTh ompeneneHust crHekTpa
U3ITyYEHUS U CTIEKTpa MOTJIONICHUSI BEIECTBa.

3) B ueM cocTOUT KOJIMYECTBEHHBIN U KaYECTBEHHBIN aHAIN3 BelecTBa?

4) 1511 yero NpuMEHSIOTCS CIEKTPOCKOII, CIIEKTporpad 1 MOHOXpoMaTop?

N3YUYEHUE BHEITHETI'O ®OTOS®PEKTA

Henbto gaHHON pabOTBl  SABISETCS  OKCIEPHUMEHTAIBHOE
MOCTPOSHHUE BOJIBTAMIIEPHBIX XapaKTEPUCTUK (POoTORIIeMEHTa
npu BHemieHeM ¢orodddexre s pasHBIX CBETOYUIBTPOB,
ompeneineHue TocTosHHOW [lmanka W paboThI  BBIXOAA
ANEKTpoHa POTOIIEMEHTA.

- KoHTpoJIbHBIC BOIIPOCHI K JIAHHOM J1a00paTOpHOid padoTe:
i 1) ChopmynupoBath 3akOHBI BHEIIHETO (poTOdDEeKTa.

2) 3anucath ypaBHeHUe DiHIITeHHA 111 hoToddhdekTa.

3) Uto Takoe kpacHas rpanuna ¢porodddexra?

4) Yto Takoe 3aepKUBAFOIIHMHI MOTSHIINAI?

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

6) UeMm omiMyaroTCs MEXIY COOOH BOJBTAMIICPHBIC XapPaKTEPUCTUKH (OTOIICMEHTA,
MOJIy4YECHHBIC TIPU €T0 00JYyYSHUN CBETOM Pa3IMYHbIX UTHH

4.4 llpakTUyeckne 3aHATHA (CEMUHAPDI)

Ne Ne T
ema
3ansTus | pasnena

1 2 3
ONEeMEHTBI KHHEMATHKHU.

| | JInHaMyKa OCTynaTeNbHOTO ABUKECHUS.
OHEpPreTM4ecKue XapakTEPUCTUKH MEXaHMYECKOH CHCTEMBI.
3aKOHBI COXPAHEHUSI B MEXAHHUKE.

2 1 MexaHuka TBEpAOro Tena. DIEeMEHTbl MEXaHUKH KUAKOCTEH.

3 1 Mexannueckue KojaeOaHusi U BOJIHBIL.
MonexyIIpHO-KHHETHYECKAs! TEOPUS UICAIBHBIX Ta30B

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

5 3 OnexrpoctaThka. II0CTOSHHBIN 3JIEKTPUYECKUNA TOK

6 3 DNeKTpOMarHuTHas UHAYKLIUSA. DIEKTPOMAarHUTHbIE KOJIeOaHHs
Y BOJIHBL. [IepeMEeHHBIN ANEKTPUYECKUN TOK.

7 4 DneMeHTHI TeOMETPUYECKON ONTUKHU. BonHOBas onTuka.

g 4 KBanToBas npupoaa n3mydeHusi. JIeMeHTa aTOMHON 1
KBaHTOBOH (U3UKU

9 5 DeMeHTHI S1epHON (PU3UKH.
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4.5 CamocTosiTeIbHOE H3Y4YEeHHE PA3/1eJI0B AU CIHUIIIMHBI

Ne Ne
Bonpocsl, BBIHOCUMBIE HAa CAMOCTOSITENIbHOE U3yUEHHE
Tembl Pa3gena
I 2 3
1 1 Mexanunueckoe aBuxeHue. OTHOCUTENIBHOCTb JBUKEHUS.
Cucrema orcuera. KoopaunatHas u BektopHast popma
2 1 PeaktuBHOE nBH>KEeHME. KOCMUUECKHE CKOPOCTH
3 1 I'upockornebl. [IpuMeHeHne THPOCKOIIOB B HABUTALIUK
4 1 3ByKOBBIC BOJIHBL. YbTpa3Byk. MHdpasByk. Dddext Jormiepa
S 1 Heunepuunansubie cuctemsl orcuera. Cuiibl MHEPLIUU
6 2 Onpenenenne NOCTOSHHOW ABOrajipo
7 2 JyimHa cBOOOHOTO TIpoOeTra MOJICKYJIbI M CPEIHEE THCIIO
CTOJIKHOBEHUI
8 2 BryTpeHHss dHEeprus peaabHOro rasa.
2 S dexr xoynsa-Tomcona. CxnxeHne razoB
10 ) JlaBiieHre o1 U30THYTON MOBEPXHOCTHIO KuAKocTH. Dopmyna
Jlannaca. KanwiuisipHble sSiBIIeHU
1 2 JledexThl B KpucTaiax
12 ) CyOnmumanusi, IIaBJIeHUE U KPUCTAILTH3AIUS TBEP/IBIX TElL.
AmMopdHbIe Tena
13 3 OnbiT Muiukena no on
PENETICHUIO 3apsi/ia IEKTPOHA
14 Pacuer HanpsHKEHHOCTH 3JEKTPUUECKOT0 MOJIS HA OCU AUIONIS U
3 Ha MpsAMOM NEPHEHANKYISIPHON OCH TUTIONS.
15 [Ipumenenue Teopembl ['aycca nnsi pacuera HanpsyKEHHOCTH
3 [0JI1 PaBHOMEPHO 3apsKEHHOW c(epudyeckoil MOBEPXHOCTH,
PaBHOMEPHO 3apsHKEHHOT0 OECKOHEUHOTO IIMIINHAPA.
16 3 CerHeToaneKTpUKH, UX CBOMCTBA U IPUMEHEHHUE.
17 3 ConpoTuBieHne IPOBOJHUKOB U UX COEJIMHEHHE. 3aBUCUMOCTD
CONPOTHUBIICHUS MIPOBOJTHUKOB oT TEMIIepaTypBbl.
18 3 Peoxopansiit MOCT YUHCTOHA.
19 3 KoaddutimenT noneznoro qeiCTBUS HICTOYHHUKA TOKA.
20 PaGota BbIX0OAa PIEKTPOHOB U3 METALUIOB. TepMO3IEKTpOHHAS
3 smuccusi. KoHTakTHas pa3HOCTb MMOTEHIIUAJIOB.
TepMo3IeKTpUYECKUE ABJICHHS U UX IPUMEHEHUE.
21 3 [TonynpoBOTHUKOBBIN MO, TPUOL, TPAH3UCTOP MHTETPAIbHBIE
CXEMBI..
24 3 YckopuTenu 3apsKEHHBIX YaCTHII.
25 3 Jna- u mapamarsetu3m. @eppoMarHeTUKU U UX CBOMCTBA.
26 3 Toxk pu 3aMbIKaHUU U Pa3MbIKAHUH LIETIH.
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27 3 Onpenenenne yeabHOro 3apsiaa MoJI0KUTEIbHBIX HOHOB. Macc
— CIIeKTporpagsl.

28 3 TexHu4eckue NIpUMEHEHUS MIEKTPOIIU3A.

29 4 Ontuyeckue npuOOpsl. AGeppanuy ONTHYECKUX CHCTEM.

30 4 OnbiTel @u3zo u MaiikenbcoHa O ONPEACICHUIO CKOPOCTH
CBETa.

31 4 Mertoabl HabmofeHus uHTEpepeHuun cpera. I[IpuMeHenue
uHTEp(hEpEeHNH CBETA.

S OueHoyHble CpeACTBA I TEKYILIEro KOHTPOJIA yCIeBAeMOCTH M NMPOMEKYTOYHOM
aTTrecTalnuu

@opMbl KOHTPOJISI TEKYLIUX, MPOMEKYTOUHBIX M MTOTOBBIX 3HAHUH CTYIEHTOB I10
JUCLIUIUIMHE ONPEAEIAI0TCA B COOTBETCTBUM C YUEOHBIM IJIAHOM 00pa30BaTEIbHON IPOrpaMMbl U
B COOTBETCTBUU cC jeicTByrouuM [lonokeHneM o OalbHO-PEHTHHIOBOM CHCTEME OLEHKH
ycneBaeMmocTu ctyneHToB KbI'Y.

Ot obOyuvarouuxcsi TpeOyeTcsl MocelleHle 3aHsATUM, BBINOJHEHHE Ja00opaTOpHbIX paloT,
3HAKOMCTBO C PEKOMEHAOBAHHOW JINTEPATypOM.

IIpu arrectaunu OOy4YarOLIMXCS OLEHMBAETCS KadyecTBO padOThl Ha 3aHATUAX (YMEHHE
BECTH JIMCKYCCHIO, CIOCOOHOCTh YEeTKO U EMKO (OpPMYIMpOBaTh CBOM MBICIH), YpPOBEHb
HOJArOTOBKU K CaMOCTOSITEJIbHOM JeATEIbHOCTH, KaUeCTBO BBIIOJHEHUS 3a/laHUi (Tpe3eHTauuii,
JIOKJIAI0B, BBITTOTHEHHUE JIA0OPATOPHBIX PabOT U Jp.).

3K3aMeHaHI/IOHHbIe BOIIPOCHI
1. Cucrema orcuera. HYTL, MNEepeMCUICHUC, CKOPOCTb, YCKOPCHUC IIPU PABHOIICPECMEHHOM
HpHMOJ'II/IHel\/'IHOM JABHXCHUU.

2. KuHemaTuka BpalaTeIbHOIO IBMXKEHHS. YTOJI IMOBOPOTA, YIJIOBas CKOPOCTb, YIJIOBOE
YCKOPEHHME U UX CBSI3b C JMHEHHBIMHU XapaKTepUCTUKAMHU.

3. JIlmnamuka matepuanbHoi Toukd. [loHATHE Maccsl, cuiibl. 3akoHb! HproTOHA.

4. Cunbl B MEXaHHKE (CUJIa TPEHMUS, TAKECTH, YIIPYTOCTH).

5. 3akoH BeemupHoro Tarorenus. Kocmuueckne CKOpocTH.

6. Ilonarue 3amkHyTOM cucTembl. IMIynbc MaTepuaabHOM TOYKH, MEXaHUUECKON CUCTEMBI.

3aKOH COXpaHEHMsI UMITYJIbCA.

7. Pabora. Momnocts. KIT/I. Kunernueckast 1 noteHImanbHas SHEPTUU. 3aKOH COXPaHEHUS
DHEPIHH.

8. MowmeHT cunbl. MOMEHT umnysbca. 3aKOH COXpaHEHUS] MOMEHTa UMITYJIbCA.

9. OcCHOBHOE ypaBHEHHME JUHAMHUKHU BPaIlaTEIbHOIO ABM)KEHNSA. MOMEHT HHEPLIUH.

10. MowmenT unepuuu. Teopema lIteitHepa. I'upockonsl.

11. Kunernueckas sHeprus BpamieHnus. Pabora, coBepiiaemas mpu BpalleHUH Tena.

12. CpoiicTBa XUAKOCTE M Ta30B. [umapocratmyeckoe JgaBiieHWE. 3akoHbl [lackans,
Apxumena. YciaoBus IJIaBaHUS Tell.

13. CranimoHapHOEe TE4YEHHE WICAIBHOW JKMJIKOCTH. YpaBHEHHE BepHy/UIM M CIEeICTBUS W3
HETO.

14. Bsazkocts. JlamuHapHOe U TypOyJeHTHOe TeueHHe KuakocTu. Yucno PeliHonbca.

15. Onpenenenne Ba3koctu MeToioM CToOKCa.

16. Onpenenenne BI3KOCTH MeTo10M [lyazeiins.

17. MexaHndeckue KoJeOaHus M UX XapaKTePUCTHKH.

18. 'apmonnyeckuit ocumsisaTop. [pyxunublil, pusndeckuii 1 MaTeMaTUYECKUN MasiTHUKY.

19. Yopyrue BoiHbI. YpaBHeHUE Oeryiieil BOIHbI. 3eMJIETPSICEHUs: IPUUYUHBI, TIOCIEICTBHS,
IIPOTHO3.
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20.
21

22.

23.
24.
25.
26.
27.
28.

WnTepdepentus BonH. CTosure BOJIHBL 3BYK, MH(Pa3BYK, YIbTPa3BYK.

. Cratuctuueckuii. u TGpMOI[I/IHaMI/I‘IeCKI/Iﬁ METOABI HCCICOOBAHUA CUCTEMBI MHOI'UX

yactull. OcHoBHbI€ nonoxkenust MKT cTpoenus BeiiecTsa.

[Tonstue mons BemecTBa. KommuecTBo BemiectBa. MossipHas Macca, macca OIHOU
YaCTHIIBI.

Nneanpnsiii ra3. OcuoBHoe ypaBueHue MKT uaeanbHOro rasa.

YpaBHEHHE COCTOSTHUS UeaIbHOTO ra3a. M3omporuecchl.

3akoH MakcBesuia 0 pacpeIelIeHUd MOJIEKYIT UEAIbHOTO Ta3a 10 CKOPOCTSIM.
Bapomerpuueckas ¢popmyna. Pacnpenenenne bonpiimana.

Huddysus. 3akon Guka. Koaddbumment nuddys3un.

TemnonpoBoaHOCTH. 3aKkoH Dyphe. KoadpuimeHt TermionpoBogHOCTH.

Bszkocth. YpaBaenue Hptorona. KoaddunmeHTt BI3KoCTH.

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.
38.
59.

[TepBoe Hauaso TepMOgMHAMUKH. BHYTpeHHss sHeprusi. Pabora B TepMoAnHAMUKE.
TermmoeMkocTh Ta3oB. YpaBHeHne Maliepa.

UYucno creneneil cBo0opl. 3akoH bonbiMana 0 paBHOMEPHOM paclpeAesiCHHH SHEPTHU
MO CTEMNEeHsM CBOOOIBI.

[TpumeHeHre nepBoro Hayajga TEPMOJIMHAMUKH K U30IIPOLIECCaM.

Anunabarnyeckuit mporecc. YpaBuenue Ilyaccona.

OO6parumMbie 1 HeOOpaTUMBIE TPOIECCHl. DHTpoNHs. BTopoe Havaio TepMOAMHAMUKH.
Tennossie aurarenu. Llukn Kapno. KIIJ[ temnoBoit mammubl. OxpaHa OKpyKarouiei
CpeJbl.

TBepabie Tena. AMopdHbIe 1 kpucTandyeckue teia. [lonuMepsl U okpyskaromas cpea.
THUIBI KPUCTAIIIMYECKUX TBEP/BIX TEJL.

JedexTsl B KpucTamiax.

3aKoH COXpaHEHHUs JJIeKTpuueckoro 3apsiia. 3akoH Kynmona. HampsixkeHHOCTH
anektpuyeckoro noss. [Ipunuun cynepnozunuu. [lone gunosns.

IToTok M mUPKyJIALMA dJIEKTpocTaTudecKkoro nosst. Teopema ["aycca.

Pabota snekrpocraruyeckoro nois. [ToTeHuan u ero cBsi3b ¢ HaNPSKEHHOCTHIO.
[IpoBOoAHMKN W AMIIEKTPUKH B 3yieKTpocTtatndeckoM mnose. Konaencaropsl. EmkocTh
KOHJICHCATOPOB.

OHeprus B3aMMOECHCTBUS ANEKTPUUECKUX 3apSA0B. DHEPIUs YEIUHEHHOTO POBOJAHUKA,
KOHJEHCATOPAa, JIEKTPUIECKOTO MOJIS.

Onektpuueckuii Tok. Cuna Toka. Ctoponnue cwibl. DJIC. 3akon OmMa 1 ydacTka 1enu
Y 11 3aMKHYTOW LIENH, COAEPIKAILEr0 UCTOYHHUK TOKA.

3akon Owma u /xoyns-Jlenna B nnTerpanbHoi u nuddepeHnuanbHoi popmax.
ConpoTuBieHNE NPOBOJHUKOB M HUX COEOUHEHMs. 3aBUCHUMOCTb OT TEMIIEPaTYpBHI.
CBepXMpoBOAUMOCTb.

[IpoBonuMOCTh B MeTaiiax. TepMO3JIEKTPOHHASL AMUCCHSL. HIEKTPOBAKYYMHBINA TUOI.
[TpaBuia Kupxroga. PaBHoBeCHBIN MOCT YHUHCTOHA.

[TpoBogumocTs B moaynpoBojgHUKaX. COOCTBEHHass W NpPUMECHas IPOBOAUMOCTb.
[TonynpOBOIHUKOBBIN THO/I.

Onexrponus. [IpoBonuMocts B anekTponurax. 3akoH Papanes.

MaruutHoe nosie. 3akoH buo-Casapa-Jlamnnaca.

B3aumoneiicTBue napanienbHbIX TOKOB. 3aKOH Amriepa.

JBr>keHre 3apsKEHHBIX YaCTUI B MarHUTHOM mone. Cuiia JlopeHua.

OnekTpoMarHuTHas uHAykus. 3akoH @apanes. [Ipasuno Jlenna.

Marueruku. [lua-, napa-, peppomaraeruku. ['unoreza Amnepa.

NHayKTUBHOCTB. DHEprust MarHuTHOro noiisi. CamouHaykuus. Tpancopmarop.
[Tepemennsbiii Tok. 3akoH OMa 1l TEPEMEHHOTO TOKA.

PeaktuBHOE conporuBieHre. MOIHOCTD B LIENIN IEPEMEHHOTO TOKA.

Koneb6atenpusbiii koHTYp. CBOOOAHBIE TapMOHHYECKHE KoJieOaHusi B KOHType. Dopmyrna
TomcoHa.
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60
61
62
63

64.
65.

66.
67.

68.
69.
70.

71

72.
73.
74.
75.
76.
T7.
78.

79.

80.

81

82.

83.
84.
85.

86.
87.
88.

89.
90.
91.
92.
93.

94.

. KonebarenbHplil KOHTYp C aKTUBHBIM CONIPOTUBIIEHUEM. 3aTyXarolue KoaeoaHusl.

. BeIHYX7eHHbIEe KosieOaHus. SIBJIeHNE 2IEKTPUYECKOTO pe30HAHCA.

. DnexTpoMarHuTHbIe BoJHbI. Bektop YMoBa — IloiiTuHra.

. IlIxana DnexkTpoMarHuTHHIX BOJH. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

OcHOBHBIE 3aKOHBI T€OMETPUUECKOMN ONTUKH.

Onrtuueckne npudopsl. JInnza. @opmyna ToHkod nauH3bL. [locTpoeHne M300pakeHUl B
TOHKOU JIMH3E.

®ortometpusi. OCHOBHbIE (POTOMETPUUECKHE BEIMUHUHBI.

Wutepdepennyst cBera. YCIOBHS MaKCUMyMa M MHHUMyMa HWHTEpQEpEHIIMHM CBETa.
[TpumeHeHne uHTEPHEpEHIIUN.

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

Wutepdepeniiys cBeTa B TOHKHMX IUIeHKaX. [1010Ck paBHOrO HaKiIoOHa.

Wutepdepeniys cBeta B TOHKHUX IUIeHKaxX. [1omoce! paBHON ToMUHBI (Kojbla HeroToHa)
. PacueT unTepdepeHInOHHOM KapTUHBI OT JBYX UCTOUHUKOB.

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

Hudpakuus Openenst Ha KpyTriaoM OTBEPCTUU M HEMPO3PAYHOM JIUCKE.

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

[onorpadust.

Jucnepcus ceera. DJIEKTPOHHAS TEOPUS JUCIIEPCUH.

Hucnepcust cBera. Buapl cnexktpoB usnydeHus. KayecTBEHHBIM W KOJIMYECTBEHHBIN
aHaJIN3.

[Tornomenue cera. 3akoH byrepa. CnekTpbl M3Iy4yeHHUS U IOIJIOIIEHUS KaK METOJ
OTpa’kaTeJIbHON CIIOCOOHOCTH MOYB, IUArHOCTUKA 3arpsi3HEHHBIX HEPTHIO MOYB.
[Tonspuzanus ceera. Buapl nonspusanuu. 3akoH Mantoca.

. IlonApuzanus cBeTa NpU OTPaKEHUU M IIPEJIOMIICHUU HA TPaHULE IBYX AMDIEKTPUKOB.
3akon bprocrepa.

SIBnenue aBoiiHOro myvenpenomieHus. IIpubopsl A moaydeHHs, MOJIIPU30BAHHOTO
CBeTa.

OnTnuecku akTUBHBIE BelecTBa. CaxapuMeTpBl.

UckyccrBennas ontudeckast anuzorponus. Iddext Keppa.

XapakTepUCTUKU TeIIoBoro wusnydyeHus. 3akoH Kupxroda. 3akonsr Credana —
bonpiiMana n cMenienus Buna.

®opmynsl Pones — Jxxunca, Buna u Ilinanka.

OnTuyeckasi TMPOMETPUSL.

3akoHbl (QoToddp¢ekra. YpaBHeHue OiHmTelHa I QoTorddekra. IIpumenenue
dboTtorddexra.

Macca u umnyssc potoHa. [laBneHue cBeta.

O¢ddext Komnrona.

3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax. JIMHEHUaTelil ClIEKTp aToMa BOJIOPOAA.

Crtpoenue atoma. OnbiThl Pezepdopaa mo paccessauto anbda - 9acTuil.

IToctynarel bopa. DkcnepuMeHTaIbHOE J10KA3aTEIbCTBO JAUCKPETHOCTU DHEPreTUYECKUX
ypoBHeil atoma (onbiTl @panka u ['epia).

DnemMeHTapHas TEOpHs aToMa BoJopoaa 1o bopy
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Tunvt mecmoegulx 3a0anuil

PaBHOMEpHOE BMKEHHE 110 OKPY>KHOCTH OTIPECIISICTCS] YCIOBUEM
a, =0,a,=0
a, =0,a, = const
a, =const,a, =0
a, =const,a, #0
3aBUCUMOCTb ITYTH OT BPEMEHHU JIJIs IPSIMOJIMHEHHO JABKYIIETOCS TEJla HMEET BHT
S =2t +3¢* ( Bce BenmuuHkl gaHs B CU). Yckopenue Tena yepes 2 cek 6yaeT paBHo [M/ ¢ ]
6
38
30
24
MarepuaiibHasi TOYKa BPaIaeTcs PaBHO3aMEIJICHHO 110 OKPY)KHOCTH ITPOTHUB YaCOBOM

CTPCIIKH. yCKOpCHHC IIpH 3TOM HaIIpaBJICHO BIOJIb
1 2

W N =

4
3aBUCUMOCTH yrijia moBopoTa OT BpEMCHHU JId Bpalaromerocs Tejia UMECT BU

@=4+2t + 2t (sce Benmuunbl nansl B CU). Paguyc Bpamenus Tena 10 cm. HopmanbHoe

YCKOpEHHE K KOHILy BTOPOM CeKyH bl PaBHO [M/c” ]
10
16
100
1000
[Tpu yBenuueHuu B 4 pa3a Macchl TeJa, CKOJIB3SILEro 0 FTOPU30HTAIBHOM MOBEPXHOCTH, CHIIA
TPEHMUS
yBEIUYUTCS B 4 paza
yBenMuuTcs B 16 pas
yYMEHBIIUTCS B 4 pasa
yMeHbIINTCSA B 16 pa3

ITpu yBenuueHnu Macchl OJHOTO U3 TeM B 4 pa3a U yBEJIMUEHUHN PACCTOSHUSA MEXI1Y HUMU B 2
pasa cuia TArOTeHus

YBEJIMUYUTCS B 2 pas3a

yBEIU4UTCS B 4 paza

YMEHBIINTCS B 2 pas3a

HE U3MCHUTCA
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3aBUCUMOCTD HUMITYJIbCa OT BpCMCHU JIA HpHMOHHHCﬁHO ABIKYHICTOCH TCJIa HNPCACTABJICHA
Ha rpaduke.

P 1

S

t
3aBHCUMOCTh paBHO,Z[eI;'ICTBYIOH_[CI;'I CHUJIBI OT BpEMCHU UMECT BU

8. VYpaBHeHUE ABMKEHUS Teja MO HAKIOHHOM MIOCKOCTH UMEET BU/T
F +mgsina — umg cosa =0. o
JlaHHOE TEII0 IBHIKETCS 1O TUIOCKOCTH

pPaBHOMEPHO BHU3
PaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEPX

9. i abCoOTHO HEYIPYTOTO Y/Aapa BHIMOIHIETCS
TOJIBKO 3aKOH COXPaHEHMsI UMITyJIbCa
TOJIBKO 3aKOH COXPAHEHUsI KNHETUYECKOW SHEPIruu
3aKOHBI COXPaHEHUS UMITYJIbCa U KUHETUYECKOU SHEPTUU
HE BBIITOJIHSIOTCS 3aKOHBI COXPAHEHUS UMITYJIbCA M KHHETUUECKON 3HEPTUN
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10. KuneTtnueckast 3Heprus Tejna Npu yBEJIMYEHUU CKOPOCTH Tela B 4 pasa
YBEJIMYUTCS B 2 pas3a
yBeNIMYUTCS B 4 pasza
yBEJIMUYUTCS B 8 pa3
yBeIuuutcs B 16 pa3

11. [NorenmansHas SHEPTHs MPYKUHBI xKecTKocThio 80 H/M cxaroit Ha 5 cm Oynert pasna [ k]
40

0,01
0,1
400

12. OcHOBHOE ypaBHEHHE TUHAMUKHU BPalaTEIbHOTO IBMX)KEHUS TBEPAOIO Tea UMEET BU
M=J-¢
L=J w
M=J w
L=[r-p]
13. MOMEHT MHEpLMH AUCKA OTHOCUTEIBHO OCH , MMPOXOSIICH KacaTeJbHO K €r0 MOBEPXHOCTH
yepes KOHEL paauyca, paBeH

7ASmR2
7émR2
%mR2

13 2
2OmR

14. MOMEHT UMITY/Tbca OTHOCHTENIHHO HETOABMKHON OCH M3MeHseTCs Mo 3akoHy L = at”.

VYkaxure rpaguk, IpaBUIbHO OTPAXKAIOIINN 3aBUCUMOCTb OT BPEMEHH BEJTMYNHBI MOMEHTA
CHJI, IEHCTBYIOIIMX Ha TEJIO

M
M
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15.

16.

17.

18

19.

20.

21.

22.

t t
CIUTONITHOM H TTOJIBIM HUIMHAPBI, UMCIOMUE OJJUMHAKOBBIC MAaCChl U paaWyChl, BKaTbIBAKOTCA 0e3

MIPOCKaIb3bIBaHUS HA TOPKY. Eciii HauaabHbIe CKOPOCTHU TEJ OJUHAKOBBI, TO
BbIIIIE TOJHUMETCS MOJIBII map
o0a Tella MOJTHUMYTCS Ha OJTHY U TY € BBICOTY

BBIILI€ TIOJTHUMETCS CILIOIIHOMN LUIUHAP
[Tpu yBennueHuH yrioBoi CKOPOCTH BpalleHHUs Iapa B 3 pasa, ero KHHeTH4ecKast SHeprus
yBenuuuTcs B 9 pas
yMEHBIIUTCS B 9 pa3
HE U3MEHUTCS
yBEJIMYUTCS B 3 paza
Cunpl nHEpPUMU 00YCIIOBIEHBI
B3aMMO/ICIICTBUEM TEJ B CUCTEME OTCYETA
YCKOPEHHBIM JIBUKEHUEM CUCTEMBI OTCUETa
YCKOPEHHBIM JIB)KEHHEM Tell B CHCTEME OTCUeTa
PaBHOMEPHBIM MPSMOJMHENHHBIM JBUKEHUEM CUCTEMBI OTCUETA

. Ha pBmxymuecs Tena Bo Bpalaromieiicst cucreMe oTcyeTa JeiicTByeT

TOJIBKO LIEHTPOOEKHas chIla
Tonbko cuia Kopuonuca
U IIeHTpoOekHas cuia, u cuina Kopuonuca
[Ipn yBenmmueHUN 4acTOThHI BpallleHUs] CUCTEMBI OTcueTa B 4 pa3a cuia Kopuommca
yBesnnuuBaeTcs B 16 pas
yBeIH4YHMBaeTcs B 4 pasa
yMeHblIlaeTcs B 4 pas3a
HE U3MEHSEeTCs
VYcrioBue T1aBaHus TeJa B KHUIKOCTH OTPENENIeTCs
00BbEMOM Tena
Maccoy Tena
dbopMoii u Maccoii Tena
COOTHOIIIEHUEM TUIOTHOCTEH Tella M KUIKOCTH
YpaBHEHUE HEPA3PHIBHOCTH TSI HECKUMAEMOW KHUIKOCTH UMEET BUJI

S
— = const
v

2

P+p; = const

S -v=const

PV

2
= const

P+ pgh+

[Tpu nepexone BoAbI U3 OIHOM TPYOBI B IPYTyI0, AMAMETP KOTOPOH B 2 pa3a MEHbIIIE,
CKOPOCTb TEUEHUS
YMEHBIIAETCs B 2 pas3a
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23.

24.

25.

26.

27.

28.

29.

30.

yMeHblIaeTcs B 4 pasza
YBEJIMUYMBAETCS B 2 pa3a
yBEJIMUUBAETCS B 4 pasza
ITpu yBenuueHun mMacchl rpysa NpYKUHHOTO MAasTHHUKA B 4 pa3a, IEproj
yMeHblIaeTcs B 4 pasza
yYMEHbILIAETCs B 2 pas3a
yBeJIMUUBaeTcs B 4 pasza
YBEJIMUYUBAETCS B 2 pas3a
MakcumMasnbHasi CKOpOCTh FapMOHUYECKHUX KOJIeOaHU paBHA

A0
407
4]
2
[x
[Tpu yBennueHuH 4acToThl KoseOaHuii B 2 pa3a MoJjiHasi SHEpIusi MaTepUaIbHONW TOUKH,
COBEPILAIOIICH rapMOHUYECKUE KOIeOaHms
yMeHbI1aeTcs B 4 pa3a
yMEHbILIAaeTcs B 2 pas3a
yBenuuuBaercs B 4 pasza
yBEJIMUYUBAETCs B 2 pas3a
OCHOBHBIM CBOWCTBOM BOJIH SIBJISI€TCS
IIepeHOC yacTul] 0e3 epeHoca 3Hepruu
NEepPEHOC IHEPTruu 0e3 nepeHoca YacTHIl

MEePEHOC, KaK YacTHIl, TaK U IHEPTUU
CBs13b MeX 1y IJTMHOW BOJIHBI U CKOPOCTBIO €€ paclpOCTpaHeHHUs BbIpaxaeTcs (popmymnoin

A=v-v
A=v-T
v
A=—
T
A=2vv
PaccrosiHue Mex 1y COCeTHUMHU y3JIaMH CTOSTYCH BOJIHBI PABHO
A
4
A
A
2
2

CBs3b MCKIY 3HepFI/IeI71 1 UMITYJIbCOM peHHTHBHCTCKOﬁ HJaCTHUIbl UMCCT BHUJ

E =m*c* + p’c’

E = pc
E = 1/m2c2 + pzc2
E=po
OCHOBHOM 3aKOH PEISTUBUCTCKON TMHAMHKU UMEET BU/JT
- -
F=mya
5

> d m, L
F=— 0

dt \J1-v?/c?
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dm,v
dt

yl
1

5
my L

J1-v?/c?

31. Macca aBmXKyIIeics 4acTUIBI BABOE OO0JIbIIIE MACCHI IIOKOSI IPH CKOPOCTH YaCTHIIBI paBHON
3

—C

R
I

32. Ecniu o¢H U3 ABYX TOUYEYHBIX 3apS/I0B YBEIUYUTH B 2 pasa, 4TOOBI CHIIA KYyJIOHOBCKOTO
B3aUMO/ICHCTBHUS OCTAJIACh MIOCTOSIHHOM, PACCTOSIHUE MEXly HUIMHU HaJ0
YBEJIMYUTH B 2 pas3a
YMEHBIINUTH B 2 pa3a

YBEJIUYUTH B V2 pasa

YMCHBUIUTH B \/5 pasa
33. HanmpsKEeHHOCTB JIEKTPUYECKOTO IO U3MEPSIOT C IIOMOIIBIO IIPOOHOTO 3apsaa g, . Ecan

BEJIMYHMHY NIPOOHOr0 3apsia YMEHBIIUT B Pa3, TO MOLYJIb HAIPSKEHHOCTH U3MEPSIEMOT0
0JIs

HE U3MEHUTCS

YBEJIMUUTCS B N pa3

YMEHBILIUTCS B N pa3

YBEJIMYHUTCS B 11° pas

34. I'paduk 3aBUCMOCTH HANPSKEHHOCTU E 3JIEKTPOCTaTHYECKOTO MOJIA ABYX 3apsSKEHHBIX
IUIOCKOCTEHN ¢ OIMHAKOBOM IMOBEPXHOCTHOM IIJIOTHOCTBIO HA PacCTOSIHUM d Ipyr OT Apyra
+6 -G

my

UMECT BUJ
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w >
d X o,
| d 4
———
E A E A
|
|
\
] > | 5
d 4 d 4
|
|

35. Ha PUCYHKE ITOKAa3aHO HAIIpPaBJICHUEC E HalIPpsHHPKEHHOCTHU 3JICKTPUYCCKOT'O ITOJIA ABYX PaBHBIX
10 MOAYJIIO TOYEYHBIX 3apad0B ¢g; U ¢, B TOUKE A, paBHoyz[aneHHoﬁ OT 3THUX 3apsAa0B. 3Haku
9THUX 3apsa10B 6y,Z[yT

.—’
—

=]
-

]
12

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

36. IloTok BekTOpa HAPSYKEHHOCTH CKBO3b 3aMKHYTYIO IIOBEPXHOCTh S, PaBEH
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37. FpanHeHT MMOTCHIHUAJIA SJICKTPHUUYCCKOI'O I10JI1 OTPULATCIIBHO SapH)KeHHOﬁ OeCKOHEYHOI
INIOCKOCTH B TOYKE A MMEeT HaIpaBJICHUC

-G

N+
>

' 4

3v

1
2
3
4

38. EMkocTh Kax10r0 KoHaeHcaTopa B 6atapee C =100n@ . O6mas eMKoCcTh OaTapen
KOHJICHCAaTOPOB PaBHA [n(D]
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40
75
100
400
39. Ha pucyHke nokaszaHa 3aBUCUMOCTb CUJIbI TOKA B IIPOBOJAHMKE OT BpeMeHHU. 3a Bpems oT 10 ¢
10 20 ¢ uepe3 ceyeHue 1o MPOBOJAHUKY MPOIIEIT 3apsil [K/z]

I
80

60

. \
\

5 40 15 20 25 30il

150
200
350
400
40. ConpoTHBI€HHUE yUyacTKa Uenu AB, IpeCTaBIEHHOTO Ha PUCYHKE, T/1€ KaX bl PE3UCTOP

R =30 Om, pasHo [Om]

R R
A R B
R
1
| I |
40
50
75
120

41. Jlammouka BKJIFOUEHA B ceTh ¢ HanpspkeHueM 200 B u mpomyckaet Tok 0,5 A. 3a 2 gaca
JaMIo4yKa NoTpedIsieT SHEPTUIO PaBHYIO [,bec]
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200
10°
360-10°
720-10°
42. Bropoe npaBmio Kupxroda umeer Bua

> IR =0

ZIiRi = const

DY IR =) &
i k

Y LR => IR,
i k

43. HanpsikeHHOCTh MarHUTHOT'O OJIS B IIEHTPE KPYrOBOT0O BUTKA paguycoM 10cM, 1o KoTopoMy
Teder TOK 1A, paBHa [A/m]
8
2
10
5

44. B nByx napajieiabHbIX IPYT IPYyry MPOBOJHUKAX TOK TE€UYET B IPOTUBOMOIOKHBIX
HanpasyieHusxX. [IpoBoguuku
IIPUTATUBAIOTCS
OTTaJIKUBAIOTCSA
HE B3aUMOJICUCTBYIO JIPYT € APYIOM
[IOBOPAYMBAIOTCS B OAHOM HalpaBICHUU

45. Ha pucyHke n300paxeHbl CeueHHs! IBYX JUIMHHBIX MapajIeIbHbIX TPOBOIHUKOB C TOKAMH,
npuueM [, = 21, . UHayKIus pe3ybTUPYIOIEro MarHUTHOTO TI0JISl paBHA HYJIIO B HEKOTOPOU
TOUYKE UHTEpBaJIa

-———— ____|_____®______

[P e ol -V}

46. BuTox mpoBo/ia HAXOUTCSI B MArHUTHOM TI0JI€, TIEPTICHUKYJISIPHOM TUIOCKOCTH BUTKA, U
CBOMMHU KOHIIaMH 3aMKHYT Ha amrepMeTp. MarHuTHast MHIYKLUS 110 MEHSETCS C TEUEHUEM
BPEMEHU COTJIACHO TpaduKy. AMIIEPMETP MOKAKET HATHIHUE FJICKTPUIECKOTO TOKA B MOMEHT
BpEMEHU
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B A

aEepe—— .
H.

orOmolc
orlmo3c
or3ngo4c
or0modc

47. Ilpu yMeHbLIEHUH MarHUTHOW MHIYKIIMH B 3 pa3a 00beMHas IIIOTHOCTh SHEPTHU MarHUTHOTO
TOJISt
yBEJIMYHTCS B 3 pasa
YMEHbIIUTCS B 3 pas3a
yMEHbBIIHUTCS B 9 pa3
yBenuuuTcs B 9 pas

48. BemecTBo, 00J1a/1ato11ee CIOHTAHHONH HAMAarHWYEHHOCTHIO B OTCYTCTBHH BHEIITHETO
MarHuTHOTO TI0JISI, 3TO
JUuaMaro€Tuk
napamMarHeTHK
dbeppoMarueTuk
JUBIICKTPUK

49. Ha pucyHke mpeacTaBiieHa eTiis rucrepesuca gpeppomarsetnka. KospruutusHoii cune

COOTBGTCTByIOT TOYKHU
M

Ou?2
Om1l
1u4d
3ub
50. KonebatenbHbIii KOHTYpP COCTOMUT U3 KOHJEHCATOPA ANEKTPOEMKOCThIO C U KaTYIIKH
WHIYKTUBHOCTHIO L. Ecitu a51ekTpoeMKOoCTh KOHIEHCATOpa U MHIIYKTUBHOCTD KaTYIITKH
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51.

52.

53.

YBEIUYMIIMCH B 3 pasa, TO IepuoJi CBOOOTHBIX AIEKTPOMArHUTHBIX KOJIEOaHUH B 3TOM
KOHTYpe

yBEJIMYUTCS B 3 pasza

yMEHBIIHUTCSA B 3 pasza

yBeJIMYUTCS B 9 pasza

HE N3MEHHTCS
K nocnenoBaresbHO COEIMHEHHBIM PE3UCTOPY, KOHJICHCATOPY U KaTyIIKE I101aHO

nepeMeHHoe Hanpsbkenue U. Eciu najgeHne HanpsKeHHs Ha PE3UCTOPE Up=0B , Ha
KaTyIike UL =5B M KOHJEHCcAaTope Ue = 23, t0 U paBHO [B ]

2

3

5

7

[To y4acTky 1eru conpoTuBiIeHHEM R TedeT nepeMeHHBIH TOK, MECHSIOLIUNCS 10
rapMOHHUYECKOMY 3aKOHY. EciM yMEHBIINTD ACHCTBYIOIIEE HANIPSDKEHHE B 2 pasa, a
CONPOTHUBIICHUE YBEIUYHUTH B 4 pa3a, TO MOITHOCTh Ha 3TOM y4acTKe

yMeHbIIUTCA B 16 pa3

yYMEHbBIIHUTCS B 4 pas3a

yBeJIUYUTCS B 4 pasza

yBenuuuTcs B 16 pa3
[TonHast cucrema ypaBHeHUI MakcBesuia s JIEKTPOMAarHUTHOTO TTOJISE IMEET BHT

I
iEdlz—!E;dS

{Bdgzq
S
§§d5=0

Crnenyroias cucreMa ypaBHEHUN

- > age
iEdl=—£5;dS
-> o aB—>
inl:—!BFdS
{Bd§:0
S

fBas=0
N

CIIpaBCJiBa AJid IEPEMCHHOT'O DJICKTPOMArHuTHOT'O ITOJIA

B OTCYTCTBHUC 3apsKCHHBIX TCJI 1 TOKOB IIPOBOANMOCTHU
IMPpU HAJIUYHNHU 3apSKCHHBIX TCJI U TOKOB IIPOBOJAUMOCTHU
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B OTCYTCTBUC TOKOB ITPOBOANMOCTHU
B OTCYTCTBHUC 3apAKCHHBIX TCJI

54. J1511 3IeKTpOMarHUTHBIX BOJTH XapaKTEPHO SIBIICHHE, KOTOPOE HE SBIISIETCS OOIIUM CBOHCTBOM
BOJIH JIF0OOH IIPUPOABI

npeIoMIIeHUE
MOJISIPU3ALUS
Tudpakus
uHTephepeHIUs

N
55. B 251eKTpOMarHUTHOW BOJIHE, PACIIPOCTPAHSIOIIECHCS CO CKOPOCTRIO U | TPOUCXOIAT
- -
KoNeGaHus BEeKTOPOB HaIpsKeHHOCTel snexTpudeckoro nonst £ u maruurnoro nons H .

- > -

Bekropel £, H u U umeror B3aMMHYIO OPUEHTALHIO

-

-
Ny SIS

[SeRaS
St ci gl
cl < c T

=

= -
ol
SvR U

SR CPS U
T

-

5:¢

56.JIya AB mpenomisiercs B Touke B u wuger mo myru BC. Ecim n, =const, a n,

YBCIUYMUBACTCA, TO JIYY NPEIIOMITACTCA IO IMYyTH

M

1
2
3
4

57. SIBnenue MoJHOTO BHYTPEHHET0 OTpaXXeHUs HaOIr01aeTCst IPH YCIOBUU
n, >n,

n, <n,
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n . =n,
n, << n,
58. PaccrosiHue OT TmpeAMeTa 0 pacceuBaroIIed NuH3bI 4 CM, PACCTOSHHE OT JIMH3BI [0

nzoopaxenus 2 cu. oKycHOE pacCTOSIHUE JIUH3BI paBHO [ cm/

Wik AW A~ P

59. BonHbl cTpOro onpeneneHHoN U MOCTOSTHHOM YaCTOThI — 3TO
KOTI'CpCHTHBLIC BOJIHBI
MOHOXPOMATHYECKHE BOJIHBI
TapMOHHWYCCKUEC BOJIHBI
CTOSYHME BOJIHBI

60. /IBe KOrepeHTHBIE CBETOBBIE BOJIHBI C A=500HM TIPUXOIAT B HEKOTOPYIO TOUKY IMPOCTPAHCTBA

¢ paszHocThio Xoaa 2,25 mkm. Pesynbrat nuaTepdepeHnnu B 3Toii Touke Oynet
max 5 nopsjaka
max 4 nopsiaka
min 5 mopsiaka
min 4 nopsiaka

61. IIpoxozs yepes TICHKY, 3eJICHBIH CBET PU YMEHBIIIEHUH TOJIINHBI TUIEHKA CTAHOBUTCS
KPacHBIM
HE U3MEHseTCs
(br0NIEeTOBBIM
roJayObIM

62. ludpakuus cera— 310
HaJIOXKEHHE KOTEPEHTHBIX BOJIH B IIPOCTPAHCTBE
ornbaHue CBETOBBIMU BOJTHAMM MPEHSATCTBUM
pa3I0KEHUE CBETA B CIIEKTP
YIOPAI0YEHHE KOJICOAHUI CBETOBOIO BEKTOPa

63. Yucno mwtpuxoB Ha 1 cv nudpakinoOHHON PEeleTKH ¢ MepruoIoM 1 mrm paBHO
10
100
1000
10000

64. I[I/ICHCpCI/ISI Ha3bIBACTCA HOpMaHBHOﬁ, €CJIn MIpU YMCHBUICHUU JIMHBI BOJIHBI A TIOKa3aTeib

MMPCIOMJICHUA
YBCIUYNBACTCA
HEC U3MCHSACTCA
YMCHBIIACTCA

65. IHTEeHCHBHOCTH CBETa, MPOLIEAIIETO Yepe3 MOoJIpU3aTop U aHaIu3aTop OyJeT MaKCUMaIbHOM,

€CJIM YTOJI MCXKAY OCAMH IIOJIAPHU3aTOPa U aHATIU3aTOpa paBCH
00
30°
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45°
60°

66. Ecnu cBeT majaet Ha rpaHuIly pas3zesia ABYX JUAJIEKTPUKOB, TO
OTpaXEHHBIN U MPEJIOMIICHHBIH Y4l YaCTUYHO MOJISPU30BAHbI
OTPa>KEHHBIN U MPETOMIICHHBIN JTy4d HE MOJIIPU30BAHbI
OTpaXeHHBIN U MPEJIOMIICHHBIH JTy4d B3aUMHO MEPIEHAUKYIISPHBI
OTPa)KEHHBIN U MPETOMIICHHBIN JTyYH MI0CKOMOISPU30BAHbI

67. Ilpu nBOMHOM JIydenperoMICHUN
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4YH HE MOJIIPH30BAHBI
OOBIKHOBEHHBII M HEOOBIKHOBEHHBIH JTy4H YaCTUYHO MOJISIPH30BAHbBI
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTY4H TUIOCKOTIOJIIPH30BaHbI B TAPAILIICTbHBIX
IUTOCKOCTSIX
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4H TUIOCKOIIOISIPH30BaHBI BO
B3aUMHOIIEPIICHIUKYIISPHBIX TUIOCKOCTSIX.

68. BCH_IeCTBa, CIIOCOOHEBIE IMOBOPAYUBATD IIJIOCKOCTD IIOJIApU3alluU, ABJIAOTCA
OIITHYCCKHN aKTHBHBIMH
OINTUYCCKHU U30TPOIMHBIMHU
OIITHYCCKH aHU30TPOIIHBIMHA
OIITUYCCKHU HE aKTHBHBIMU

69. YuusepcanbHas ¢pyHkuus Kupxroda uist TEIIOBOTO H3ITy4eHUs paBHA
CIIEKTPAJIBbHOM MOTJIONIATEIFHON CIOCOOHOCTH YEPHOT0 TENa,
CIEKTPAJIBbHOM MOTJIONIATENILHON CIOCOOHOCTH CEpOTro Tea,
CHEKTPAIBHON TUIOTHOCTH YHEPTETHYECKON CBETUMOCTH YEPHOTO Tea,
CHEKTPAIbHOM MIIOTHOCTH SHEPreTUUECKOM CBETUMOCTH CEPOTo Tena

70. Ha pucyHKe TmOKa3aHa KpHBas 3aBUCHMOCTH CIIEKTPaJbHON IUIOTHOCTH SHEPreTHYECKOM
CBETUMOCTHU a0COJIIOTHO YepHOro Tena oT AauHbl BosHbl npu 8000K. Eciu temneparypy tena

yBenuuuTh 10 16000 K, To njMHa BOJHBI COOTBETCTBYIOIIAS MAaKCHUMYMY H3JIy4eHHS OyneT

paBHa [HM]
I, S000K
|
|
|
|
|
|
|
|
! T
400  A,HM
100
200
600
800
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71. YpaBuenue DitHmTerina st potorddexra BeIpaxaeT 3aKOH COXPaHEHUS

UMITYJIbCa

SHEPIruu

MOMEHTA UMITYJIbCA
3JIEKTPUYECKOTO 3apsiaa

72. 3aBUCUMOCTh MAaKCHUMaJIbHOH KMHETHUYECKOW >HEpruu (HOTOdJeKTpOoHOB W OT 4HacToThl Vv

najaronmx Ha ¢porodaeMeHT GoToHOB cooTBeTcTBYET rpaduk 1. Ecnu maHHbIi QoTOdmemeHT
3aMEHUTh JIpyTUM ¢ Ooibmieid paboToil BbIxoma, To rpajuky W = f (v) Ooyner

COOTBCTCTBOBAThH

B WO~

73. Ha pucyHke npuBeleHbl JBE BOJbTaMIIEPHbIE XapaKTEPUCTUKU OJHOro (oTornementa. s
4acTOT V MAaJalollIKUX U3JIy4EHUH U OCBELEHHOCTEN E CIIpaBeUIMBO
/\J

v, =v,, E <E,
v, =v,, E >E,
v, >v,, E >E,
v, <v,, E<E,
74. JlaBneHue CBETa Ha YEPHYIO TIOBEPXHOCTh
B 2 pa3a MEHbIIE, YEM Ha 3€PKaJIbHON IIOBEPXHOCTH
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B 2 pa3a 0oJblle, 4eM Ha 3epKaTbHON TOBEPXHOCTH
OJIMHAKOBO C JIABJICHUEM Ha 3€PKaJIbHON MTOBEPXHOCTH
B 4 paza OoJbIle, 4eM Ha 3epKaIbHON MMOBEPXHOCTHU

75. llpu s¢pdexre Komnrona nns mamaromiero M3JIydyeHUs UIMHONM BOJHBI A W PACCESIHHOTO

u3yyeHus: A' crpaBeayiuBoO

A>A

A'>A

A=

A'>>A

76. Ha pucyHnke n300pakxeHbl CTallMOHAPHBIE OPOUTHI aTOMa BOAOPOAA corjacHo Monenu bopa, a

TaKXKe YCJIOBHO H300pa’k€Hbl MEPEeXOJbl AJIEKTPOHA C OAHON CTAlMOHAapHOW OpOWUTHI Ha
JIPYTYIO, COIPOBOXKJIAIOLIUECS HW3JIyUEHUEM KBaHTa OHHEpruv. MakcuMaJbHOM YacToTe

U3JIy4eHMs B cepuM JlaliMaHa COOTBETCTBYET IIEPEXOJL

n=1

n=2

n=3
n=4

n=5

Sn—>1n
5n—2n
5n—3n
2n —1n

77. Mexny Tpemsi HWKHUMH YPOBHSIMH SHEPIUMHU JJIEKTPOHA B aTOME€ BOJOpPOJa MUHHUMAaJIbHas

9acTOTa MOTJIOMAEeMOro (JOTOHA COOTBETCTBYET HEPEXOY

E=0
E;
E,
E,
E>— E4
Ei—E»
E>—E3
Ei—E3

78. Inuubl BOJIH 1€ bpoins s 3IE€KTpOHA, MPOTOHA U X - YACTHIbI, ABWKYIIUXCA C OMHOU U

TOM XKe CKOPOCTBHIO CBA3aHHBI COOTHOHMICHUCM
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A > A, >4,
A, <A, <4,
A > A, <A,
A =4, =2,

79. BeposTHOCTE OOHAPYKUTH AIEKTPOH HA YIaCTKE (a,b) OJIHOMEPHOTO MOTECHIMAIBHOIO SIUKa

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

a

IUIOTHOCTh BEPOSITHOCTH, ompenensemas y - (yakmueir. Ecom y - QyHKOUS nmeer Bup,

. L L
yKa3aHHBIH Ha PUCYHKE, TO BEPOSITHOCTb OOHAPYKUTH 3JICKTPOH Ha YUacCTKe 3 <x< ) paBHa

Lo
o |-—————=—
t~
b~

“|

W= |~ = 5|w

80. HacTh MCXOAHBIX PaJMOAKTUBHBIX SAEpP pacHaJarollMXcs 3a BpeMs PaBHOE JBYM IEepHOAaM

nojypacrajia, paBHa
3

O = A= N =

81. B pesynprare f - pacmaga sapa ¢ HOPSAKOBBIM HOMEpoM Z, o0pa3yercst 3JIEMEHT C

MOPSIIKOBBIM HOMEPOM B Tabuie MeHeneeBa
7+2
7+1
Z-1
72
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82. SIapo u3oTOMa ypaHa .U TOCHE HECKONbKMX PaJMOAKTHBHBIX PAcrajioB MPEBpallaeTcs B

234

aapo usorona o, U B pe3ynbraTe

OJIHOTO ¢ W ABYX [ pacnanoB

OJIHOTO ¢ W OJTHOTO [ pacmajioB

JIBYX ¢ W JIBYyX [} pacnaioB
TaKO€ IIPEBPAILEHIE HEBO3MOXKHO

6. METOAUYECKHUE MATEPHUAJIbI, ONPEJAEJJAIOIUE INPOLENLYPbI

OIEHUBAHMUA
JAEATEJIBHOCTH

3HAHUI, YMEHHHN, HABBIKOB W

(AJTN)

6.1. Pe3yabTaThbl 0CBOEHHS Y4eOHOI JUCHMILUIMHBI, MOJIeKAIIME IPOBEPKe

OIIbITA

PesynbraTe! 00ydeHns

KonTponupyemble KOMIIETEHIN OCHOBHBIE TTOKa3aTeNN OueHovHBIE
(0OBEKTHI OTICHUBAHWSI )
(4acTh KOMIICTCHIINHN) OIICHKH PEe3yIIbTaTOB cpencTaa
1 2 3 4
OK-7 cnocoGHOCTH K 3HaTh: OpUMEHSTh Toiy4deHHsle | [IpakTnyeckoe
CaMOOpraHu3aluy U CTpyKTypy CaMOCO3HaHUs, €ro | 3HaHUs JJIsg OOBSICHEHHUS | 3aHATHE,
caMo00pa30BaHHUIO poNb B IKM3HEACSATEIBHOCTH | YCIOBHH MPOTEKAHUS nabopaTopHbIe
JIMYHOCTH. ¢u3nyecKkux sBICHUH B | paboThI,
.Bugpl caMOOLIEHKHM, YpPOBHHM | MPUPOAE H HPUHATHUS | KOJUIOKBHYM.
NPUTS3aHUM, WX BIMSHHUS Ha | IPAKTUYECKUX PpEIICHUH | TECTUpOBAaHUE.
pe3ynbTaT  00pa30BaTENbHOH, | B IOBCEIHEBHOMN JKU3HH;
npodeccHoHaTbHOMN (dhopmupoBathb
JIeSTEIILHOCTH. COOCTBEHHYIO TIO3UIIHIO
Orarnsl npodeccHoHaNnbHOTO | 110 OTHOILICHHIO K
CTaHOBJICHUS TMIHOCTH ¢dusHIecKoit
Ymerb: nHpopmanny,
CaMOCTOSITEeIbHO ~ OLICHMBATh | MOJy4yaeMOW M3 pa3HbBIX
POJIb HOBBIX 3HaHH, HABBIKOB M | HCTOYHHKOB,
KOMIIETEHIIUH B
obpazoBaTensHOM,
npodeccnoHanbHOM
JIeSITeIIbHOCTH.

HHaHI/IpOBaTL U OCYHICCTBJIATH
CBOKO [JICATCIBHOCTH C Y4YETOM
PpeE3ysIbTaTOB aHaju3a,
OLCHUBATL W HPOTrHO3UPOBATH

MOCJEACTBHS CBOCH
COIMAJIbHOM u
npodeccnoHanbHOMI
JIESITEIILHOCTH.

Baagern:

.HaBbpikamMu no3HaBaTeNbHOM U
y4eOHOM JIESITENILHOCTH,
HaBBIKAMU paspelieHus
npoOem.

HaBrikamMy mowcka METOHOB
pelleHrs NpaKTUYeCKUX 3ajad,
MPUMEHEHUIO Pa3IUYHBIX
METOIOB ITO3HAHUS.

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

6.2.1 Texyumuii u pyoe:KHbII KOHTPOJIb
B pamkax tekymiero u py0eXKHOT0 KOHTPOJIS [0 TUCIUTUTHHE CTYJCHT MOXKET Ha0paTh 10
70 6aimoB. Pactipeenenne 60auioB MPUBEICHO B TaOJIUIIE.

[IIxana oneHuBaHusd

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

6 Yactuunoe [Tonnoe nu | [lonnoe nnm [Tonnoe W
IIOCEILEHUE 4aCTUYHOE YaCTUYHOE YaCTUYHOE
ayJTUTOPHBIX MoceleHue noceuieHue noceleHne
3aHATHUH. ayJIUTOPHBIX ayJIUTOPHBIX ayJIUTOPHBIX
HeynosnerBopuren | 3anstuid. Yactuunoe | 3ansatuil. [lonnoe | 3anstuii.  [losHoe
bHOE  BBINIOJIHEHHUE | BBITIOJHEHUE U | BBIIIOJTHEHUE U BBITIOJIHEHHE u
nabopaTopHBIX U | 3aluTa 3aIuTa 3aIuTa
IIPAKTHYECKUX 1a00paTOpHbIX U | J1aOOpaTOPHBIX U 1a00paToOpHbIX U
pabor. [Tnoxas | mpakTHYECKHUX MPAKTHYECKUX MPAKTHYECKHUX
MOATOTOBKA K | pa0oT. pabor. pabor. Bricokue
OarmIbHO- Y aoBneTBopuTeNnbH | Xopouiue MOKa3aTeNu o
PEUTHUHTOBBIM bl TIOKa3aTeJM IO | TOKAa3aTelu Mo KOJUIOKBUYMam |
MEPOIPUATHSIM. KOJUIOKBUYMaM ¥ | KOJUJIOKBUYMaM U | TECTUPOBAHUSIM.
Crynent HE | TECTUPOBAHUSM. TECTUPOBAHUSM.
JIOTTYCKaeTCsl K
MIPOMEXKYTOUHOU
aTTecTaluu

6.2.2 TlpomexxkyTOUHASI ATTECTAIUA
Onenka pe3yabTaTOB OCBOCHUS Y4e€OHOW IUCHHUIUIMHBI B 1 cemecTpe NpPOBOAUTCA IO
CIEAYIOUIEH IIKaJe, MPUMEHIEMOM Ha 3a4eTe:

Cemectp [Ikana onleHUBaHUS
He 3auteno 3a4TeHo
(36-60 6annoB) (61-100 6anioB)
7 Crynent wumeer | CtyneHT umeer 36-45 06amioB 1o UTOTaM TEKYILEro U PyOEKHOTO

36-60 Oa/u10B 11O
UTOram

TEKYILETO 51
pyOeKHOTO
KOHTPOJIA, Ha
3a4ére HE
OTBCTHUJI Ha
TEOPETUYECKUN

BOIIPOC M  HE
pemmunn 3agaqy.

KOHTpOJIsI, Ha 3a4eTe JaJl MOJIHbIM (YaCTUYHBIN) OTBET Ha
TEOPETUYECKUI BONPOC M YACTUYHO (ITOJTHOCTBIO) PEILNII 3a/1auy.
Cryaent umeet 46-60 6aJI0B IO UTOTaM TEKYIIIETO U pyOEKHOTO
KOHTPOJIS1, Ha 3a4€Te JaJl ITOJIHBIM OTBET HA OIMH BOIIPOC WU
peimun 3agaqy.
Crynenry, umeromeMy 61-70 OamnoB Mo WTOraM TEKYIIEro H
pyO€XHOrO KOHTpPOJIS, BBICTABISETCS OTMETKAa «3auyTeHo» 0e3
cha4y 3a4e€ra.
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OrneHka pe3yabTaToB OCBOCHHS Y4€OHOW IUCHMIUIMHBI BO 2 CEMECTpe MPOBOIUTCS IO
HIKaJIe, UCIIOJIb3YEMON Ha DK3aMEHE:!

Cemectp

Heynosnersopure
JBHO
(36-60 6aoB)

Cryaent umeer 36-
60 OamioB 1O
UTOTaM  TEKYIIETO
u pyOexkHOTO
KOHTPOJIS, Ha
9K3aMEHEe He Jall
MOJIHOTO OTBETA HU
Ha OJIMH BOTIPOC.

Crynent nmeer 36-
45  OamioB 1O
UTOTaM  TEKYIIETO

u pyOexKHOTO
KOHTPOJI, Ha
9K3aMeHe Jan
TTOJTHBIA OTBET

TOJILKO Ha OJUH
BOIIPOC

[IIxana oneHuBaHusd

Y 10BIIETBOPUTEIIBLH
0
(61-80 GaoB)

Crynent umeer 36-
50 OaJUI0B 1o
UTOTaM TEKYIIETO W

pyOeKHOTO
KOHTPOJIS, Ha
IK3aMeHe nan

MOJHBIA OTBET HA
OJMH  BOIPOC H
YaCTUYHO
(TTOJTHOCTBIO)
OTBETHJI HA BTOPOM.
Crynenr umeer 46-
60 OamioB 1O
UTOTaM TEKYILEro u

pyOexkHOTO
KOHTPOJIS, Ha
IK3aMeHe nan

MOJIHBIA  OTBET HAa
OJIMH BONPOC HJIH
YaCTUYHO  OTBETHII
Ha 00a Borpoca.
CTy#eHT uMeeT ™o
UTOTaM TEKYIIEro W
pyOeKHOTO
KOHTPOJIS 61-70
0aiIoB Ha SK3aMeHe
HE Jal  TOJHOTO
OTBETa HU HAa OJIUH
BOTIPOC.

Xopomo
(81-90 6anoB)

Crynent umeer 51-
60 6am1oB 1o
UTOTaM TEKYILEro 1
pyOexHOTO
KOHTpOJIS, Ha
AK3aMeHe Jall
MOJIHBIM OTBET HA
OJIMH BONIPOC U
YaCTUYHO
(TIOJTHOCTBIO)
OTBETHJI HAa BTOPOM.
CryneHnt umeer 61 —
65 6amoB 1o
UTOTaM TEKYIIETo U
pyOexxkHOTO
KOHTpOJIS, Ha
AK3aMeHe Jall
MOJIHBIM OTBET Ha
OJIMH BOTIPOC U
YaCTUYHO OTBETHII
Ha BTOopoil. CTyneHT
umeeT 66-70 6annos
M0 UTOTaM TEKYIIIETO
U pyOeXXHOTO
KOHTPOJIS, Ha
HK3aMEeHe) Jal
MOJIHBIN OTBET
TOJIKO Ha OJIUH
BOIIPOC.

O1ianyao

(91-100 6annoB)

CrygeHT wumMmeer
61-70 GamioB 1o
UTOTaM TEKYIIIETO

u pyOexxHOTO
KOHTPOJIS, Ha
IK3aMeHe Jan

MOJIHBIA OTBET Ha
OJIUH BOMNPOC H
YaCTUYHO
(TOJTHOCTBIO)
OTBETHII Ha
BTOPOM.

IIIxaja cCOOTBETCTBUSI PEHTHHIOBBIX OLIEHOK MATHOANIBHBIM OLIEHKAM /IJISl OLIeHUBAHUSA
KYPCOBOM padoThI

Peiitunrosas orenka (B 6ayuiax)

OreHKa 110 ATHOAJUTBHOM IIKaJIe

91-100 «OTJIMYHOY
81-90 «XOPOIIOY
61-80 «YZOBJIETBOPUTEIBHOY
MeHee 61 «HEYIOBIECTBOPUTEIBLHO
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7. Y4eOHO-MeTOAMYECKOE 0OOecTieYeHHe TUCHMILINHBI (MO1YJIs1)
7.1 OcHoBHas TUTEpPaTypa

. Tpopumosa T.U. Kypc ¢puzuku. U3n-Bo «Axagemus». 2012 r. 560 c.

. Tpodumona T.U. CoopuuK 3amay no kypcy pusuku. M3a-Bo «Beicmias mikomnay, cepust «Jlst
BhICIINX y4eOHBIX 3aBeneHuit». 2008 r. 408 c. ISBN:978-5-06-004439-3http://lib.kbsu.ru

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

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

4. HukepoB B.A. ®usuka. CoBpeMeHHBIH Kypc [DIeKTpOHHBIN pecypc]: yueOHux/ Hukepor

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

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

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

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

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

6. "Kypc obmeit puszuku. OcHoBsl pusuku. T. [. Mexanuka. DIEKTPUIECTBO U MarHEeTU3M.

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

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

OU3SMATIIAUT, 2007."

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

N =

7.2 lonoJHUTeIbHASA JIUTEPaTypa

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

2. Opum C.O. Tumopea A.B. Kypc obmeit ¢uszuxu. B 3-x tr. T.2.. Dnexrpuueckue u
anekTpoMmarnernueckue sisiaeHus. M3a-so "Jlaww". 2008 r. 12-e u3n. 528 ctp. ISBN:978-5-
8114-0662-3.

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

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

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

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

7. Uponos U.E. 3angaun no oOuieit ¢pusuke. M3a-Bo: «Jlaub». 2009 r. 13-e usg., crep. 420 crp.
ISBN:978-5-8114-0319-6.

8. Tpodumona T.!. Kpatkuit kypc Gpu3MKH ¢ npuMepaMu pelieHus 3ajad. Y4yeOHoe nocodue. M.
«KHOPVYC». 2007.

9. Obmas ¢usnka (MexaHuka). Bompocel u 3amaHust Uisi TPOBENCHUS PEUTHHTOBBIX U
CEeMMHAPCKUX 3aHATHH (yueOHO-MmeT.u31.) TemykyeB .M., [lununosa A.X., lle63yxoBa M.A.
KBbI'Y, Hanpuuk, 2003.

10. OO6mas ¢pusuka (MonekysspHas Gusnka). Bonpocsl u 3aanus s IPOBEICHHUS pEUTHHTOBBIX
U CEeMUHApCKuX 3aHiATui (yueOHo-merT.u3n.) TemykyeB M.M., Ilununosa A.X., 11le63yxoBa
M.A. KBI'Y, Hanpuuk, 2005.

11. Ob6mas ¢usuka (Mexanuka. MonekynspHas ¢usnka). Bonpocsl u 3aganus 11 npoBeAeHUS
PEUTHHTOBBIX U CEMHHAPCKUX 3aHsATHH (yueOHO-MmeT.u31.) TemykyeB .M., [lununosa A.X.,
[le63yxoBa M.A. KBI'Y, Hanpunk, 2005.

12. OOmas ¢u3uka. DIEKTPUYECTBO U MArHETU3M. DJIEKTPOMArHUTHbIE KOJeOaHHUs W BOJHBI.//
TemykyeB U.M., [lununosa A.X., [1le63yxoBa M. A., TnynmoBa M.M. KBI'Y, Hanpuuk, 2011.

13. 2. «Obmas ¢usuka. OnTuka. DIEMEHThl aTOMHOU U siiepHOi pusukm» // AmnekoBa 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 siaepHas ¢uzuka. O6mas gusmka. JlabopaTopHbIil pakTHKYM. A3H30B
N K. TaynoBa M.M. [{unuaoBa A.X. KbI'Y, Hanbuuk, 2005.

15. Obmas ¢usuka. Jlaboparopusrii nmpaktukym. A3uzoBU.K. KymaxoBA.M. u ap. KBI'Y,
Hanpuuk, 2006.

16. Obmas ¢usuka. Jlaboparopusrii nmpaktukym. A3uzoBU.K. KymaxoBA.M. u ap. KBI'Y,
Hanpuuk, 2006.

17. ®usuka. Mexanuka v MoJIeKyisipHas pusuka. Jlaboparopuslii mpakTukym. Aszuzos UK.,
Kapnanona 3.U., [luniunoBa A.X., Hanpuuk, 2014.

18. Mexanuka . MonekynsapHas pu3uka u TepMoarnHaMuka. JlabopaTopHbIil IpakTUKyM. A3H30B
N K., AnniekoB A.M., KymaxoB A.M., Tnynora M.M., [{unmmaoa A.X., [lle63yxoBa M.A.

19. Hanpuuk 2016.

20. Ontuka. AToMHas u saepHas ¢pusuka. JlabopatopHslit npaktukym. Aszu3oB 1.K., Aniekos
A.M., Kymaxos A.M., Tnynoa uM.M., [ununosa A.X., [lle63yxoBa M.A., Illepuea 2.X,
Hanpuuk 2016.

21. DnexTpuyecTBO U MarHeTU3M. JlabopaTOpHBINA MPAKTHKYM.. Asuzos 1K,
AnekoB A.M., Kymaxos A.M., Tnynosa M.M., Ille63yxoBa M.A., lllepuesa 2.X, Hanpunk
2018.

22. OnexrpuuectBo U marHetusM. Onrtuka. A3uzoB W.K., [ununosa A.X., Illepuena 3.X.,
Hanpunk 2018.

7.3 UnTepHeT-pecypchbl

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

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

5 CUC «KoncynbTanT mmocy http://www.consultant.ru/
6 CUC «"apanT» http://www.garant.ru/

7 9BC «IPR book» http://www. ipr bookshop ru

8. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCIUNIMHBI

JlexuroHHBIN Kype N0 AUCHUIUIMHE «PU3HKa» IPOBOJUTCS B CHEUUAIN3UPOBAHHOMN JIEKIIMOHHON
ayJUTOpUN 00OpPYIOBAaHHON MPOEKTOPOM, HOYTOYKOM C 3alMCaHHBIMH Ha HEro 0OydaroUulMMU
nporpamMmmamu 1o ¢usuke. B ayauropun umerorcst 70 mocaiouHbIX MECT.

JlaGopaTopHble 3aHATHS NPOBOAATCA B CHELHMATM3HPOBAHHBIX JaOOPATOPHUSIX OCHAIIEHHBIX

HECKOJBKUMHU JIECSITKaMU JTaOOPaTOPHBIX pabOT, OXBATHIBAIOIIUX BCE pa3zesbl oomiei ¢pusuku. [1o

BCEM pa3JiellaM HMEIOTCsSl J1abopaToOpHble MPAaKTHUKYMBI, IJI€ OTPAXXEHO COJepiKaHue, KpaTkas

TEOpusl, MOPSANOK BBIIOJHEHUS] pPa0OOTHI, KOHTPOJIbHBIE BOMNpOCHL. IlpakTHueckue 3aHATHS

IPOBOAATCS B ayJUTOPUM OCHAILEHHONM HWHTEPAKTUBHOM JIOCKOH, MMEETCS JOCTaTOYHOE

KOJIMYECTBO 33/1aYHUKOB U YU€OHUKOB.

IIpu npoBeneHnN NEKIIMOHHBIX U CEMMHAPCKUX 3aHATHI ucrionb3yercs [1O:
JIUYEH3UOHHOe NPOSPaAMMHOe 0becnedeHue:

— IIporpammuas cuctema i 0OHapy>KEHHUs TEKCTOBBIX 3aMMCTBOBAaHUM B YU€OHBIX U HAYUHBIX paboTax
«Anrturtaruar. Bys 4.0», Moaynb MOWCKa TEKCTOBBIX 3aWMMCTBOBaHUN “OO0bearHEHHAs
kosutekuus 2020»

— Cucrema ontmueckoro pacmno3HaBanus Tekcta SETERE OCR mma P3O/ OC Cucrema
ontruueckoro pacrno3HaBanus Tekcta SETERE OCR gt POJI OC

— Penakrop m3obpaxennii AliveColors Business

— Kaspersky Endpoint Security ans 6uzneca — Crangaptabiii Russian Edition
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http://www.ph4s.ru/
http://www.physbook.ru/
http://www.e.lanbook.com/

— Tlaker oducuoro mporpammuoro obecrneuenuss P7-Oduc.IIpodeccrnonanpuspiii  ([eckromnast
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

— TIporpamMHbIii TakeT BHyTpHOpranusannoxnuoro uarpaner-noprana DeskWork Enterprise

— - ApxwuBarop 7zip,

— - Web Browser — Firefox.

9 OCOBEHHOCTH PEAJIMBALIUU JUCHUIIVIMHBI )11 MHBAJIUAOB U
JIML C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbA

JUisi CTYACHTOB C OTpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI CO3JIaHBI CIELHaTbHbIC
YCIIOBHS JUIsl TOJTy4€HUs: 00pa3oBaHus. B 1esnsx A0CTYIHOCTH MOJTYy4€HUs BbICHIEr0 00pa30BaHUs
1o 00pa3oBaTeIbHBIM MPOrpaMMaM MHBAJTUAAMHU U JIMIAMHU C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH
3JI0POBbsl YHUBEPCUTETOM 00€CIIeUNBAETCS:

1. AnpTepHaTuBHAS BepcHs OQUITHATBHOTO caiiTa B ceTH «VHTepHET» IS CIIa0O0BHISAIINX

2. JIns MHBAJIMIOB ¢ HAPYLIECHUSIMHU 3peHUs (c1aboBUAAIINE, CIICIbIE)

- TPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOIIEr0 O0ydYaromeMmycsi HeoOXOIUMMYI0 IOMOIllb,
NyOIMpoBaHUE BCIYX CIPAaBOYHOM HH(OpPMAIMM O pacluCaHUM YYEOHBIX 3aHATHI;, HaIU4ne
CPEACTB JUIsl YCWIEHHS OCTaTOYHOIO 3peHHs, OpaillIeBCKOMl KOMIIBIOTEPHOM TEXHHKH,
BUCOYBEIMYUTENCH, TMpOrpaMM HEBH3YalbHOTO JOCTyma K HWHPOpPMALUHU, TMPOrpaMM-
CHUHTE3aTOPOB peUd M JIPYruX TEXHUYECKHUX CPEJCTB IpueMa-nepesadn yuyeOHol mHpopmanuu B
JOCTYIHBIX (OpPMax JUIs CTYJACHTOB C HApYIICHUSIMH 3pEHHS,

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

- TUCbMEHHBIC 33JaHUsl BBIOJNHSIOTCS Ha OyMmare, HAaJUKTOBBIBAIOTCS ACCHCTEHTY
00y4JaromuMcs;

3. JIns WHBANWAOB M JHMII C OrPAaHHMYEHHBIMH BO3MOKHOCTSIMH 3/I0pPOBBSI IO CIIyXY
(cnabocaplmiamniye, Tayxue):

- Ha 3ayeTe/3K3aMeHe NMPUCYTCTBYET aCCUCTEHT, OKa3bIBAIOLIUI CTYJEHTY HEOOXOAMMYIO
TEXHUYECKYIO MTOMOIIb C Y4ETOM MHIMBUAYAIBHBIX 0COOEHHOCTEH (OH MOMOTaeT 3aHATh pabouee
MECTO, IEPEABUTATHCS, TPOYNUTATh U O(POPMHUTH 3a/1aHKE, B TOM YHCIIE 3aITUCHIBAs MO/1 JUKTOBKY);

- 3a4eT/7K3aMEH NPOBOJUTCS B MUCbMEHHOU (opMe;

4. JIns WHBaIMIOB W JUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBBS, MMEIOIINX
HapyLIEHUs. OMOPHO-IBUIATEILHOIO amnmapara, CO3[JaHbl MaTepUalbHO-TEXHUYECKHE YCIOBUS,
o0OecrieunBaroiie BO3MOXXHOCTh OECIPENSTCTBEHHOIO JOCTyNna oOydaloluxcsi B YydeOHbIE
MOMEIIEHUs,, OOBEKTYy MUTaHMs, TyaJeTHble W JApYyrue IOMELIeHUs YHHMBEpPCHTETa, a TaKxkKe
npeOBIBaHMS B YKa3aHHBIX TIOMEIIEHUX (HAJHUUe PaCIIUPEHHBIX IBEPHBIX IPOEMOB, MIOPYIHEH 1
JPYTUX MPUCTIOCOOTICHUI).

- THCHMEHHBIC 3aJ[aHWsl BBITIOJHSIOTCS HA KOMITBIOTEPE CO CHEIHATH3HPOBAHHBIM
IpOTrpaMMHBIM 0OeCrieYeHHEeM MIIM HaIMKTOBBIBAIOTCS] aCCUCTEHTY;

- 10 YKEJIAHWIO CTYJICHTa YK3aMeH IPOBOINUTCS B YCTHOM (popme.

OOyuaromyecss U3 4KCia JHIl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbSI 00€CIIEUEeHbI
AIIEKTPOHHBIMU 00pa30BaTEILHBIMU pecypcamMu B (hopMax, aJanTHpOBAaHHBIX K OTPAHUYCHUSIM UX
3/10pPOBBA.
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10. JUCT UBMEHEHUU (JOIIOJIHEHUIA)

B pabouyro mporpaMmy 1o AucuurinHe «Dusukar»

10 HAIPABJICHUIO MOJATOTOBKH MO HaIpaBiieHHIO moArotoBku 27.03.02 YnpaBieHue Ka4eCTBOM

Ha 20__ - 20__ y4eOHbIH TOA

Ne JunemeHT (myHKT) PII/{ IlepeyeHb BHOCMMBIX IIpumeuanue
n/n U3MeHeHU (10MoJIHeHn )

OO6cyxeHa u peKOMEHI0BaHa Ha 3aceaHuu Kadeapsl (GU3UKU HAHOCUCTEM

poTOKOJ Ne OT « » « » 20 T

3aBenyromuii kadeapoii / /
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