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1. Hean ocBOEHUA THCHUNINHBI

LenssmMu ocBOeHUsT TUCHUILUINHBI «DU3KKa» SBIAIOTCA U3yYEHUE OCHOBHBIX
3aKOHOB (DM3WKH, OCHOBHBIX IKCIIEPUMEHTAIBHBIX 3aKOHOMEPHOCTEH, JIKAITNX B
OCHOBE 3THX 3aKOHOB, METOJIOB ONHCAHUSI KIACCUYECKUX M KBAHTOBBIX CHUCTEM, a
Takke (GOpPMUPOBAHWE Y CTYJACHTOB 3HAHMA W YMEHHUH, TO3BOJISIONIUX
MOJENUPOBaTh (U3MYECKUE SIBICHUS U TPOBOAUTH YHUCICHHBIE PACUYEThI
COOTBETCTBYIOIIUX (PU3NUYECKUX BETUYHMH. B pesynbpTate M3ydeHUs TUCIUIIIMHBI
CTYJCHTBI JIOJKHBI TOJIYYUTh MPEJICTABICHUE O MATECPUAIBHOCTH TMPUPOIBI, O
dbopmax CyIIeCTBOBaHUS MATEPUH U €€ DIBOJIIOIUHU, O COCTOSHHUSAX B MPHUPOJE, O
KaTeroOpusix BpeMeHU, 00 M3MEHEHUSIX (PU3MUECKUX BEIMYMH M UX crenuduke B
pasnuuHbIiX paszaenax ¢usuku. OHa Takke sABIsETCS (QYHIAMEHTOM ISt
MOCJIEAYIONIETO N3yUeHUs MPO(HECCUOHATBHBIX U MPOGUIBHBIX JUCIUTLINH.

3ajaun OCBOCHUS JUCIUTLIIUHBI:
- chopMHpOBaTE y  CTYACHTOB  COBPEMEHHOE  E€CTECTBEHHOHAYYHOE
MHUPOBO33pEHHUE;
- chopMupoBaTh y CTYJEHTOB HAYyYHOE MBIIIJIEHUE, AaTh MPOYHbIC 3HAHUS
OCHOBHBIX (DYHIaMEHTATBHBIX 3aKOHOB KJIACCHYECKOW U COBPEMEHHOU (DU3UKH;
— paclIMpUTh UX HAYYHO-TEXHUYECKUI KPYT030p;
— JaTh TPENICTABICHUE O PA3IUYHBIX (DU3UYECKUX MOJIEISAX OKPYKAIOIIETO
MUpa 1 TpaHuIaX MIPUMEHUMOCTH Pa3IMYHbIX (PU3UYECKUX TEOPHil;
— MO0Ka3aTh, YTO 3aKOHBI (PU3MKU MCIOJIB3YIOTCS MPU OOBICHEHUM SIBICHUMN
OpPUPOABl M MPOIIECCOB, NMPOTEKAIOMIMX Ha 3eMJjie, B HEApaxX M OKPYKarolleM
MIPOCTPAHCTRE,
- BOOPYXKUTH CTYJCHTOB TOCJICIOBATEIHLHON CUCTEMON (PM3MYECKUX 3HAHMI,
KOTOpasi HeoOXoaAuMa NIl CTAHOBJICHHMSI MX €CTECTBEHHOHAYyYHOTro 00pa3oBaHMS,
YCHENTHOTO YCBOCHUS CHEIUAIbHBIX KYPCOB M MOTJIa Obl OBITh UCIIOJIb30BaHA UMU
U B UX IPAKTUYECKOU JEeATETbHOCTH.

2. MecTo nucuumjinnel B cTpykrype OOII

Hucuumnvuaa «®Pu3uka» OTHOCUTCSA K 4acTH, (OpMHUPYEMOW ydaCTHHUKaMU
oOpa3oBarenbHBIX OTHOmeHWH, bmoka 1. Jlumcummumael (Moxynw) (b1.B.02).
Hucrumumaa  anpecoBana mnpodwmiro «l'eorpadusi» HampaBieHUsS TMOATOTOBKH
44.03.01 «Ilemarormveckoe oOpa3oBaHHE», H3ydaeTcs B IEpBOM cemecTpe 1
Kypca. OHa BKITIOYAET B CE0sl TEOPETUUECKYIO M MPAKTHUECKYIO YaCTH.

Jnst ocBoeHusi AuCHUIUIMHBL «DU3WKa» CTYNEHTHl MCIOIB3YIOT 3HAHUS,
yMEHUS, HaBBIKH, C(HOPMHUPOBAHHBIC B TpOlIeCCe U3YUCHHS (DU3UKU ¥ MaTeMAaTUKH
B 00meoOpa3oBaTeIbHON IIKOJE, a TakkKe NP MU3YYEHUU JTUCIUIUIUHBI
«MaremaTuka», MpernojaBacMoil UM B YHUBEPCUTETE.

DOTa JUCHMIUIMHA O0O0eCreYrMBaeT B3aMMOCBS3b BCEX HM3Y4aeMbIX B
OakanaBpuaTe  €CTECTBEHHOHAYYHBIX  JUCHUIUIMH.  YCHENIHOE  OCBOCHHE
JUCHUUIUIMHBL TO3BOJISIET TEPEHUTH K M3YYEHUIO AUCHUIUIUH: «Dusnyeckas
reorpadpust Poccun», «Tomorpadusi», «Kaprorpadpusa», «Mereoposnoruss u
KJIIUMATOJIOTUs», «be30nmacHOCTh KU3HEEATEIbHOCTH», «3eMIICBEJICHUEY.



OcBoenune «Du3nKu» ABISIETCS HEOOXOAMMOW OCHOBOM IJI MOCIEAYIOMICH
MOATOTOBKHU K BBIIIOJTHEHUIO KYPCOBBIX PAa0OT M BBIMYCKHON KBalU()UKAITMOHHOM
paboThI, MPOAOIKEHUSI 00pa30BaHUs B MarucTpaType.

[IporpaMma IUCHMIUIMHBI TOCTPOECHA OJIOYHO-MOAYJIBHO, B HEH BBIACIICHBI
creayromue pasaenasl — «Mexannka», «MosekynsapHas pusnka», «3JeKTPUIECTBO
1 Maraetusm», «KoseGanusi U BOJHBI, ONITHKA» U «KATOMHAs U sijiepHas pu3nka».

3. Pe3ysbTarhl 00y4yeHHs MO JUCUMILINHE «DH3UKA»

Kox u nammenoBanue

Koa n nammenoBanue

Pe3yabTaThl 00y4eHus

KOMIIeTEeHIIM U HHIMKATOPA
(MHIMKATOPOB)
AOCTHKEHUS
KOMIIEeTEeHIINH
IK-1 Cnocoben | 1.1 _TIK-1 O6nanaer | 3HATH.
OCYILIECTBIISTh 3HAHMSIMH, - OCHOBHBIE
[eJarornuecKyro HEO0OXOIMMBIMU JUTSL | XapaKTePUCTUKU
JesITeIbHOCTD 10 | OCYIIECTBIECHUS €CTECTBEHHOHAYYHOM
NpOUIBHBIM TIPeAMETaM | MearoruyecKon KapTUHBI MHUpPA, MECTO H
(IMCUHUIIITUHAM, NesITENbHOCTH 10 | pOJib YeJioBeKa B
MOIYJSIM) B paMKax | MpO(UIBHBIM MIPEIMETaM. | IPUPOJIE;
porpaMm OCHOBHOT'O - OCHOBHBIE CITIOCOOBI
o0lmero ¥ CpelHero MaTeMaTU4ecKOn
oOurero oOpa3oBaHus, 00paboTKN HH(POPMALIUH;
CPEIHETO - (dbyHIaMeHTabHbIE
npoeCCUOHATBLHOTO | OMBITHI,  JIEKAIlUE€ B
JOTIOTHUTEIBHOTO OCHOBE 3aKOHOB (PM3HKH;
poheCcCuOHATLHOTO - dbyHIamMeHTaIbHbIC
oOpa3oBaHus, o bu3nYecKre KOHCTAHTHI.
IporpaMmam YMern:
JOTIOJTHUTEIBHOIO - PUMEHSITh
oOpa3zoBaHus JeTell W €CTECTBEHHOHAYYHbIE
B3POCIBIX 3HaHMSI B y4eOHOU W
npogeccroHaIbHON
NeSITENHHOCTH;
- yIoTpeoIATh
busnuecKyIo
TEPMHUHOJIOTHIO JUTSI
BBIPKEHUS
KOJIMYECTBEHHBIX u
KauyeCTBEHHBIX

OTHOILICHUN (U3UYECKUX
00BEKTOB;
- NPUMEHSATh 3aKOHBI




bu3uKn TpU  pelIeHUU
pacyYeTHBIX u
KaueCTBEHHBIX 3a/1ad TI0
U3Y4YEHHBIM TEMaM;

- MOJIb30BAThCS
MPOCTEUIIUMU
bU3UIECKUMU u
U3MEPUTEIbHBIMH
npubopamu;

- UCII0JIb30BaTh
OCHOBHBIC MIPUEMBI
00paboTKH
AKCIIEPUMEHTATBHBIX
JTaHHBIX,

- OIICHUBATh
YHCIICHHBIE MOPSIKU
BEIIMYMH,  XapaKTEPHBIX
JUTSL Pa3NIUYHBIX Pa3/eoB
bu3uKH;

- paboTath C
rpagukamMu  HU3NIECKUX
BCJIMYHH.

*Biaagers:

- OCHOBHBIMHU
MeToAaMu
MaTEeMaTUYECKOU
00paboTKN MHPOPMALIUH.

4acCoOB.

4. CTpyKTYypa M coJep:kaHue TUCHUILINHBI «DPU3nKa»

OO0mas TPyIOEMKOCTh JUCIHMIUIMHBI COCTaBIsAeT 3 3adeTHhIX eamHui; 108




Ne Buabl yyeOHoi padorhl, | DOpMBbI  TEKYLIET0
nm | BKJIIOYASA KOHTPOJIA
= CaAaMOCTOSITEIbHY IO ycneBaeMoCcTH (no
= S | paboTy CTYAEHTOB M | Hedeaam cemecmpa)
= § TPYA0eMKOCTh (B yacax) | @opMbl
3 = MPOMEKYTOYHOM
= = : aTrecTamuu (no
qz S cemecmpam)
o 5 | & |Jlex [JIP | CP/KCP
- O | = | un
1. MexaHuKa. 1 05 |- 10 JTUCTAaHIIMOHHBIA
KOHTPOJIb B PEXHUME
«off-line»
2. MonekynsipHas 1 05 |- 10 NUCTAaHIIMOHHBIN
dbusuka. KOHTPOJIb B PEKHUME
«off-line»
3. OnexktpuyectBo u |1 1 - 14 TUCTAaHIIUOHHBIN
MarHeTHU3M. KOHTPOJIb B PEKUME
«off-line»
4. | Konebanus u|l 1 4 29 KonTpoabHas
BOJIHBI, OIITHKA. padora, 3amura JIP,
TECTUPOBAHHUE,
JUCTAaHIIUOHHBIN
KOHTPOJIb B PEXHUME
«off-line»
5. | AtomHas u|l 1 4 29 KonTpoabHast
sanepHasi GU3HKa. padora, 3amura JIP,
TECTUPOBAHHUE,
JUCTAaHIIMOHHBIN
KOHTPOJIb B PEKUME
«off-line»
ATTecTanus 3ayer (4)
HToro 4 8 92

Coaep:xanue pa3ies0B JUCHHIINHBI

Pa3nen 1. Mexanuka

1.1. BBenenue

[Ipeamer dusuku. Metoasl ¢uszndeckoro uccienoBanus. CBsi3b (GUUKH C
IpyruMud  Haykamu.  Macmrabbel  maTepuasibHoro  mupa.  Meradusuka,
Makpodusuka, Muxpodusuka. McxomHble MojenM MaTepUajbHBIX OOBEKTOB.
Knaccuueckas, mojeBass M KBaHTOBO-PEIATHUBUCTCKAs MOJEIM MaTepUalbHBIX
00BbeKkTOB. BuJibl B3auMoAeiCTBHIA.

1.2. DjieMeHTbl KHHEMATUKHI




Cucrema orcuera. [IpuHuun otHocuTenbHOCTH ["anunes. TpaekTopus, MyTs,
nepemenieHnne. CpenHsass M MrHOBEHHass CKopocTh. (CpenHee M MIHOBEHHOE
yckopeHus. llonsitme o0 KpuBU3HE TpackTOopuH. JIBHIKEHHME IO OKPYKHOCTH.
YrioBasg CKOpPOCTb M YIJIOBOE YCKOPEHHE. YTIIOBass CKOPOCTb KakK BEKTOP.
HopmanbHass M TaHreHIUaldbHas COCTABISIONIME yCKOpeHHUs. CBA3b YIVIOBOM H
JIMHEWHON CKOPOCTEM.

1.3. luHaMuKa MAaTepPUATbLHOH TOYKH U CHCTEMbI MATePUATbHBIX TOYEK

NuepumanbHbple  cUCTeMBbl  OoTcuetra.  3akoHbl  Hpiotona.  Bumsl
B3aUMOJICICTBUH W 3aKOHBI CHUJ B MEXAHHUKE. 3aKOH BCEMHUPHOTO TATOTCHMUS.
Pacuer BBICOTBI reocTalMOHAPHOTO cnyTHUKAa 3emiuu. LleHTp macc. YpaBHeHuHe
JIBHO)KEHUS LIEHTPAa MAcC CUCTEMBI. 3aKOH COXPAHEHUS HMMITYyJIbCAa I CHUCTEMBbI
MaT€pUaIbHbIX TOYEK. MOMEHT CHJIBI U MOMEHT MMIYJIbCA TOYKHU. YpPaBHEHUE
MOMEHTOB.

1.4. HemHepunaJjibHble CHCTEMbI 0TCYETA

Ocobennoctu cun  uHepuuu. lleHTpoOexHass cuna wuHepuuu. Cubl
VHEPLMY, JCUCTBYIOIIME HAa TEJIO, ABHXKYILIEECS BO BPALIAKOIICHCA CHUCTEME
orcueta. KopuomucoBo yckopenue. Cuna Kopronuca u ee poJib Ha 3emiie.

1.5. PaGora u 3Heprus

Kunetnyeckass M MNOTEHUHUANIbHAs HSHEPrus. 3aKOH COXPAHEHUS W
MIpEBpaLICHUs SHEPTUU B MexaHuke. KocMuyeckre CKOpocTH CIyTHUKOB, IJIAHET U
3BE3/I.

1.6. J/IBukeHHe TBEPAOro Tejaa

TBepioe Telo Kak CHUCTEMAa MaTepUAIbHBIX TOYEK. MOMEHT HHEPLHUH.
YpaBHEHHE MOMEHTOB JJIsI TBEPAOIrO TEJA, BPALIAIOIIETOCsS BOKPYT HEMOABUKHOMN
ocu. KuHernueckass sHeprus Bpallarolierocss Teja. [JlaBHbIE OCH WHEPLHH.
[Tonsitue o rupockonax. ['mpockonuueckuit s>@dekr. IlpuHuun padoThI
rupokoMmaca. IIpeneccus 3eMHON OCH B IIPOCTPAHCTBE.

1.7. iBMKeHHE KUIKOCTEH U ra3oB

CrammmonapHbiii moTOK. [lone ckopocTelt, TUHUU U TPYOKH TOKa. Y paBHEHHE
HEPa3phIBHOCTU CTPYH. YpaBHeHHWE bepHyum u ero mnpuiiokeHus (NoabeMHAS
CHJIa KpbUIa camoJieTa, adparus mouBbl). Bs3kocts. JlamuHapHoe U TypOyJieHTHOE
teueHus. Yucno Peitnonbaca. @opmyna Crokca. Xapaktep ABUKEHUS BOIHBIX
MOTOKOB.

Pasnen 2. Modsekyasipuas pu3nka

2.1. Moneky/JsipHO-KMHETHYECKAS TeOpUs

CraTuCTUYECKU U TEPMOJNHAMUYECKUA METObI U3YUEHUSI MOJEKYISIPHBIX
cucteM. bpoyHoBckoe aBmxeHue. CocTtosHue BeuiecTBa. IlapamMeTpbl CHCTEMBI.
Mopens uneanpHOro raza. OCHOBHOE YpaBHEHHWE KMHETHYECKOW TEOPHM Tra30B.
YpaBHeHuUe Knaiinepona-MeHieneena. Pacnipenenenne bonbumana.
bapomerpuueckas  gopmyna. Atmochepa 3emum W Ipyrux  IUIaHET.
MakcBennoBckoe pacrpenenenue raza no ckopoctsam. Onsit Tepna.

2.2. llepBblii 3aKOH TEPMOAMHAMUKH

Buytpennsin sneprusa. Temnora u paborta. Ywucino creneHeld cBOOOIbI
MOJIEKYJ. 3aKOH pacIlpeeeHus SHEPTUM 10 CTENEeHsIM CBOOObI. TermaoeMKOCTh
rasa. [lonmutponuyeckue mpoueccsl.



2.3. Bropoii 3aK0H TepMOIUHAMUKH

OG6patumbie U HeoOpaTuMble Tporecchl. [{ukmumyeckue mpouecchl. [luki
Kapuo. Koaddumnuent mnonesnoro paeiictBus. [lonstue o0 »HTpomuu. 3aKoH
BO3PACTaHUSl JHTPONHMHU. DHTPONHUS W OecnopsiAoK. ['paHUIBl TPUMEHUMOCTH
BTOPOTr0 Hayaja TePMOJIUHAMUKHU.

2.4. PeanbHble ra3pl

MousekynsapHble CUJIbl B pealbHBIX ra3ax. YpaBHeHue Ban-nep-Baanbca.
[lepexon u3 razoo0pa3HOro COCTOSIHHS B KUIKOE. MeTracTaOuiabHbIe COCTOSIHHUS.
BuyTpeHnHsis sHeprust peasibHbIX Ta30B. Dddext Ixoyns — Tomcona.

2.5. KuakocTu

MonekynspHble CHIBI B KUIAKOCTAX. IIOBEpXHOCTHOE HATSIKEHHE W
KOA(DPUIIMEHT TOBEPXHOCTHOTO HATSHKEHUS KUAKOCTH. [I0BEpXHOCTHO-aKTUBHBIC
BeliecTBa. [laBieHue moj HM30THYTOM MOBEPXHOCTHIO KUAKOCTH. (CMmayuBaHUE.
Kanunnsipuelie siBieHUS.

Pa3nen 3. DjIeKTpUYECTBO M1 MATHETH3M

3.1. IloneBast MoeIbL MaTEPUH

[lonsitue mnons. CkansgpHble U BekTopHble mnons. [lonarwe omepartopa.
Omneparop 'amunbrona. Juddepennnansupie XapakKTepUCTUKA BEKTOPHOTO TOJIS.
HNHuTerpanbHble XapaKTEPUCTUKH BEKTOpHOro mojss. HaxokaeHue BEKTOPHOTO
MoJIsI 1O €ro UHTErpaJibHbIM XapakTepucThukaM. CBsi3b HMHTErPAJbHBIX H
muddepeHnanbHbIX  XapaKTePUCTHK. ['paBUTAllMOHHOE TOJE — [pUMEp
BEKTOPHOTO moJisl. HanpspkeHHOCTh W MOTEHIMA TPABUTAIMOHHOTO  TIOJIS.
['paduyeckne MeToAbpl N300paKEHUS TTOJIEH.

3.2. YpaBHeHHs 3JIeKTPOMATHUTHOT O MOJIsI

VYpaBuenuss MakcBemia Kak 0000IIeHHE OMNBITHBIX (PakToB. 3amuch
ypaBHeHUl MakcBemia B JauddepeHuHanbHOM M MHTErpajbHOM  (opMax.
DIEKTPOCTaTUYECKOE M  MAarHUTOCTATHYECKOE TOJISI — YacTHBIE CIIydYau
AIEKTPOMArHuTHOTO MOJISI.

3.3. DJleKTpocTATHYECKOE MO0JIe B BAKYyMe

[lonsiTue 006 35eKTpUUecKOM 3apsiae. Moaenu, UCHoIb3yeMble [T OMUCAHUS
3apspkeHHbIX  Tell.  Ombir  KaBewauma. 3akon Kynona. HanpsbxkeHHOCTH
anekTpocratuyeckoro monsd. Ilpumamun cynepnosunnu. Teopema [aycca.
[loTeHUMaNbHOCTh  3JIEKTpOCcTaTH4YeCKOro moiyisd. l{upkynsuus, noOTeHIuMam,
pa3HOCTh TOTEHIMANOB. CBS3b HANPSIKEHHOCTH C MOTEHHUaioM. ['paduyeckoe
n300pakeHue dJeKTpocTaThuueckux Tmose. YpaBHenume Jlammaca u Ilyaccona.
DneKTpuUecKoe noJie 3eMJIu.

3.4. JaekTpocTaTHYECKOE MoJIe B BellleCTBE

[IpoBomHUKH W JUANEKTPUKH. [IpOBOJHUKU B IJIEKTPUUYECKOM IIOJIE.
Teopema @apanes. AudIeKTpuku B dneKkTpuyeckoM nogie. Teopema I'aycca miid
JIADIICKTPUKOB. [Tonsipuzanus, ANEKTpUYECKas BOCIIPUUMYHUBOCTD u
JIABIICKTPUYECKAs MPOHUIIAEMOCTh. EMKOCTb, KOHAEHCATOpP. DHEPrus CHUCTEMBbI
ANEKTPUYECKUX 3aPAI0B. DHEPTHUSl JIEKTPOCTATUYECKOTO MOJIS.

3.5. DJIeKTpUYeCKHuii TOK

Cunma TOKa, IUIOTHOCTH TOKa. 3akoH Oma B auddepeHnuanbHO U
uHTerpanbHou dopmax s yyactka uenu. DJC. 3akon OMma aig ydacTka LenH,



conepxamend DJIC, m mis mosHOM nenu. Pa3BEeTBICHHBIE 3JICKTPUUYECKHUE IICIIH.
[IpaBuna Kupxroda.

3.6. MarnuTHoOe moJie

OnbiTel Poynanga u Opcrena. Bektop MarHUTHOM MHAYKIMUM. 3akoH buo-
CaBapa-Jlammaca. Cuna Jlopenua. 3akoH Awmmnepa. I'unmoresa Ammepa.
OKBHUBAJIEHTHOCTh TOKOB M MarHuTtoB. [lOTOK, UHMpKyIsALUMs, MNOTEHIHANI
MarHUTHOTIO IOJISl B BAKyyMe€.

3.7. 3aKOH 3JIEKTPOMATHUTHOM MHIYKIUH

3akoH coxpaHeHus 3apsga. 3akoH Papazges u npaBuio JleHua. DHeprus
MAarHUTHOTO TOJiA. YPAaBHEHUE HENPEPHIBHOCTU. TOK CMEIICHUsA. YpaBHEHUS
Makcgeiuia B Bakyyme.

3.8. MaruuTHoOe 1oJie B BelllecTBe

MonekynspHble TOKM, MAarHMUTHBIA MOMEHT, BEKTOpP HaMarHW4YHWBaHUS.
[Torok ©W OUPKYJIALMS  MArHUTHOIO TOJNsl B BemlecTBe.  MarHurtHas
BOCIPUUMYNBOCTh U MarHuTHAas MPOHULIAEMOCTh. [[apamarneTuky, quaMarHeTUKU
1 (heppOMarHeTUKH.

3.9. DyleKTpOMArHUTHOE 10JIe

VYpaBHenuss MakcBeisia Jisi Cpelibl. DHEPTHsl 3JIEKTPOMArHUTHOIO TOJIS.
Teopema VYwmoBa-IloliTuHra. 3akoH COXpaHEHHs HSHEPTMM U HUMIYyJbca s
AIEKTPOMArHuTHOro mnoiid. I[lepeMeHHOe 3JEeKTPOMarHuTHOE MOJie€ B OJHOPOJHOM
cpene U Bakyyme. BonHoBoe ypaBHEHHE. DIEKTPOMAarHUTHOE U3ITy4YEHUE.

Pa3gea 4. Koie6anusa v BOJIHBI, ONITHKA

4.1. MexaHuveckue KoJe0aHUs U BOJHbI

["apmoHnueckue konebaHusi. YpaBHEHHs JIBHDKCHUS TOUKH TOJ JICHUCTBUEM
yOpyrou  cuiibl.  DHeprus  COOCTBEHHBIX  HE3aTyXawIUX  KOJIeOaHU.
Marematuueckuil u ¢usnueckuil mMasTHUKU. KonebOaHus yria HakJioHa 3€MHOM
OCM K OKJIUNTUKE. 3aryxaromme Kkoynebanus. JlekpeMeHT  3aTyXaHws.
Boinyxnennblie konebanus. Pezonanc. SIBnenue pe3oHanca B mpupo/ie.

Bosnnbl. Bonnbl nonepeydnbie ¥ MPOAOJbHBIE. Y paBHEHHE IIOCKON Oerymiei
BOJIHBL. Cio)keHue BOJIH. SIBiieHne uHTepdepeHlU. Y paBHEHHE CTOSYEH BOJIHBI.
CKopocCTh pacnpocTpaHeHUs 3ByKOBOW BOTHBI. D¢ dekT [ommepa.

4.2. TeomeTpuyecKasi ONTHKA

OcHoBHble 3akoHbl. [lpunnun @®epma u ero npuMmeHeHue. JIUH3BIL
[TocTpoenne n300pakeHU B TUH3AX.

4.3. Mutepdepenuus u 1udpakius cBera

[Tpunnun I'rolirenca-Openens. Uatepdepenuuss u nudpaxkuusi, TpUMEpHI.
[Tostochl paBHOTO HAKJIOHA M PABHOUW TOJIIUHBIL. MeTos 30H DOpenerns.

4.4. [lucniepcusi cBeTa U B3aNMO/IeliCTBHE CBeTA ¢ BellleCTBOM

MonekynsipHass Teopusi aucriepcud, dopmyna 3enbmeriepa. [lormomenue
CBETa, 3aK0H byrepa.

4.5. Moasipu3anus cBeTa

EctectBeHHblii W moispu3oBaHHbIl  cBeT. CnocoObl  momy4yeHUs
MOJISIPU30BAHHOTO cBeTa. J[BOMHOEe syyenpenomiieHne. ONTUYECKU AKTHUBHBIE
BEILIECTBA.

Pa3znen 5. ATtomHas u sinepHasi pusuka



5.1. TeruioBoe u3nydenue, GoTOHBI M UX CBOMCTBA

Cnextpel. ChoekTpbl u3nydyeHue u mnorjomieHus. 3akoH Kupxroddda.
dopmyna banpmepa. KomOuHarmonnsii npunnun Putma. AOGCOTIOTHO uepHOE
teno. l'mnore3a Ilnanka. IlpuHuun >KkBHBanNeHTHOCTHM OuHIITEHHA. DOTOH.
doroaddekt BHeMHMI U BHYTpeHHUN. Dopmyna Ditamreiina aia Gporoaddexra.

5.2. CtpoeHne aToMa. JJjieMeHTbl KBAHTOBOW (PU3UKHU

Omneitel Jlenapaa. Monenu aromoB Tomcona. OnbiTel Pezepdopaa. Moaenb
atoma Pezepdopaa. Atom bopa. [loctynatel bopa. Dddexr Komnrona. I'unoresa
Jlyn ne bpoiinsa. Onsitel xxapmepa-/leBucona, Tomcona, qudpakius 3J€KTPOHOB.
BonHoBble cBoiicTBa 3nekTpoHa. DU3MYECKUH CMBICT BOJHOBOM (DYHKIIMH.
OcHOBHBIE UJIE KBAHTOBOW ME€XaHUKU. Y paBHeHue llIpenunrepa.

DnemMeHThl MaTpUYHON MeXaHuKH ['eif3enOepra U ee OCHOBHBIE MOJIOKEHUS.
[Tpunuun HeonpeaeneHHocTy I eizenoepra. [lonsarue o noasHom Habope.

Anpo. CrabuibHble U HECTaOWIIBHBIE A]Ipa, UX OCHOBHBIE XAPAKTEPUCTUKH.
Macca aTOMHBIX sIA€p ¥ DHEPIus CBS3M HYKJIOHOB B sJpe. PagnoakTuBHOCTS sa€p.
3aKOH paAMOAaKTUBHOIO pacnaaa. OCHOBHBIE TUIIBI pacnaaa saep.

4.3. Ilnanpl 1a00PAaTOPHOTO NPAKTHKYMA

Omnucanue 6a3bl 1Ta00PATOPHBIX 3aHATUH, HOPM UX TPOBEICHUSA

Jnist  BbIToNIHEHHUS — J1a0OpaTOpPHOrO  MPaKTUKyMa TOATOTOBIEH — Psf
7abopaTopHBIX PabOT 1O H30paHHBIM pas3jenaM AUCHUILIMHBI «Du3uka» —
«Mexanuka», «MonekymsgpHas ¢Gusnka», «DJICSKTPHUYECTBO W MarHETH3M»,
«Konebanuss W BOJHBI, ONTUKa». 3aHATHS TPoBOIATCA B OOmeM QuanyeckoM
npaktukyme uM. [L.B. TomyOkoBa ¢ coOmrojieHneM BCeX TMpaBUI TEXHUKH
0€30MacHOCTH.

JlabopaTtopHble paboThl 00€CeynBalOT (POPMUPOBAHUE TMOBBILIEHHOTO
ypoBHs 00mekyabTypHOU (OK-3) koMreTeHIHY.

JlabGopaTtopHbie pabOTHI TMOMOTAOT OBJAJETh HABBIKAMU TPUMCHCHUS
3aKOHOB (DPM3UKH JIJISl PEIICHUSI paCUETHBIX M KAYeCTBCHHBIX 33/1a4 10 U3YYCHHBIM
TEMaM; TIO3BOJISIIOT HAYYUTHCS, BO-TIEPBBIX, TOJH30BATHCS MPOCTCHIIIMMHU
GU3MUEeCKUMH W U3MEPUTEIBHBIMH TMPUOOpPaMH, BO-BTOPHIX, HCIIOIH30BATh
OCHOBHBIE TpPUEMBbl O00pa0OTKM SKCHEPUMEHTAIBHBIX JaHHBIX, B TPETHUX,
OILICHMBATh YMCJICHHBIE TOPSAKK BEJIMYUH H, B YETBEPTHIX, paboTaTh ¢ rpaduxamu
(bU3UIECKUX BEJIUYHH.

N36pannbie mabopaTopHbie padoTsel OO0IIEro (hu3nyeckoro MpakTUKyMa HM.
[1.B. T'onyOkoBa:

Pa3nen 1. «Mexanuka»

Tema 1.1. 3mMepeHre MOMEHTOB MHEPIIMH TEJT.

[lepeyens 3a1anuid, 38724, BHIHOCUMBIX Ha TAOOPATOPHYIO padoTy:

Yapaxunenue 1. OnpeneneHne MOMEHTa HWHEPIUU Tella C TOMOIIBIO
KPYTHJIBHOTO MasiTHHKA.

1. CdopmynupoBath u n1okazath Teopemy llteitnepa-Itoiirenca.
2. BwBectn Qopmymy s pacdera MOMEHTa HWHEPIIMH OJHOPOTHOTO Iapa

OTHOCHUTETIFHO OCH, MPOXOSIIEH Yepe3 ero HeHTP.



N Ok

BeiBectu  pabouyto  dopmyiny s pacuera MOMEHTa  HMHEPIUHU
BPAILIAOIIETOCS TEJIa C TOMOIIBIO KPYTWIBHOTO MasiTHHUKA.

N3mMepuTh MOMEHT UHEPLIMM HEHATPYKEHHOU CUCTEMHI |o.

N3mMepuTh MOMEHT UHEPLIMK HATPYKEHHON cucTeMBI .

N3mMepuTh MOMEHT HHEPLIMH HCClienyeMoro Tena ;.

OnpenenuTs OTHOCUTENBHYIO MOTPEIIHOCTh METO1a U3MEPEHUS.

3anucaTh OKOHYATEJIbHBINA PE3YyJbTaT U3MEPEHUS MOMEHTA UHEPLUHU TeJa C

YUCTOM HaﬁﬂeHHOﬁ MOTPpCIIHOCTHU MECTOIA DI M,

an AKHCHHE 2. OnpeneneHHe MOMCHTA HHCPIHNHU C IIOMOIIIBIO

TPUPUIISIPHOTO MO/IBECA.

1. CdopmynupoBaTh u nokazaTh TeopeMy llITelinepa-Itoiirexca.

2. BeiBectn pabGouyro ¢dopmyny s pacyeta MOMEHTa  MHEPLHH
BpaIlaloIIerocs Tea.

3. M3MepuTbh MOMEHT MHEPIIMH HEHATPY>KeHHOU minaTdopmsl .

4. V3MepuTh MOMEHT MHEPLUU HATPYKEHHOUN TIaThOPMBI |;.

5. Omnpenenutb MOMEHT UHEPLIMH HCCIEYEMOTO TENa.

6. Onpenenuth  OTHOCUTENBHYIO  IMOTPEIIHOCTh  HM3MEPEHUH  METOA0M
TPUPUITSIPHOTO TTOIBECA.

7. IIpoeputh Teopemy lllTeiinepa-I'toiirenca.

Pexomennyemas nureparypa:

1. CusyxwuHn /J[.B. O6mwuii kypc pusuxu. T.1. Mexanuka. — M.: ©USMATJINT,
2006. — 560 c.

2. Kurrens Y., Haiit V., Pynepman M. Mexanuka. bepkiieeBckuii Kypc
¢uzuku. — CI16.; M.; Kpacuonap: Jlans, 2005. — 480 c.

3. ®usuueckuii npaktukym. Mexanuka /[lon pen. B.C. CrampmaxoBa. —
Caparos: 1U3n-Bo CaparoBckoro yH-Ta, 1988. — 176 c.

Tema 1.2. V3mepeHue yCKOpPEHHsI CHJIbI TSHKECTH METOAOM (U3HUECKOTO
MasiTHUKA.
[lepeuens 3amanuii, 3a/1a4, BHBIHOCUMBIX Ha JIA0OpaTOPHYIO padoTy:

1. BeiBectu Qopmyny mnepuojga KoneOaHui (U3UYECKOTO0 MAasTHUKA U
OOBSACHUTH XOJ KPUBOI 3aBUCHMOCTH NepHoAa KoJeOaHUN OT pacCTOSHUSA
MEX 1y TOYKOM MOJIBECA U LIEHTPOM TSKECTH MasiTHUKA-CTEPKHSL.

2. BbIACHHUTH, YTO TaKO€ YCKOPEHHE CHIIBI TSKECTH M OT KakuxX (PaxTopoB
3aBUCHT €T0 3HAUYCHHE.

3. BeiBectu pabouyro ¢popmysy I pacuera YCKOPEHUS CHIIBI TSKECTH.

4. Msmeputh mnepuoa kojebaHuil 7T MasTHUKA-CTEPKHS TPU PA3TUUHBIX
3HAUEHUAX PACCTOSIHUS a MEXJYy TOYKOM MMOoABEcCa U IEHTPOM TSHKECTH
MasiTHUKA-CTEPIKHSI.

5. [lo wu3BecTHBIM 3HAauY€HUAM a U 1 TOCTPOUTH TpaduK, OTIOXKUB IO
BEPTUKAJIBHOU OCH ITepruof 7, 0 FTOPU30HTAIBLHON OCU PACCTOSIHUE 4.

6. Hayuurtbcs onpenensiTb YCKOPEHUE CHIIbI TSKECTH 10 KPUBOUM 3aBUCUMOCTH

nepuoja KoyueOaHuil MasTHUKA-CTEPXKHS OT PACCTOSIHUS MEXIY TOUKOMN
MOJBECA U LICHTPOM TSKECTH MasTHUKA.
Pexomennyemas nureparypa:



CuByxun [[.B. O6mwmit kypc ¢puszuku. T.1. Mexanuka. — M.: DUSMATIINUT,
2006. — 560 c.

CaBenbeB 1.B. Kypc ¢dmsuku. T.1. Mexanuka. MonekynspHas ¢usnuka. —
CII6.; M.; Kpacuonap: Jlans, 2008. — 354 c.

Xaitkua C.D. ®usnueckne ocHoBbI Mexanuku. — CII6.; M.; Kpacnomap:
Jlans, 2008. — 768 c.

dusnueckuit npaktukym. Mexanuka /[lox pex. B.C. CrampmaxoBa. —
Caparos: 1U3n-Bo CaparoBckoro yH-Ta, 1988. — 176 c.

dusnveckuii nmpakTukyM. Mexannka u MouekyisipHas dusuka /Tlox pen.
B.U. Useponoroii. — M.: Hayka, 1967. — 352 c.

Tema 1.3. U3mepenne ckopocTH MosieTa myJsu.

[lepeuenp 3aanuid, 3a1a4, BHIHOCUMBIX Ha JJA0OpAaTOPHYIO padboTy:
N3yunTh, B 4eM 3aKiI04aeTcsl OAINTMCTUYECKUA METOJ] U3MEPEHHSI CKOPOCTHU
MoJIeTA MYJIH.

BbIsICHUTh, TpU KaKuX YCIOBHUSIX OaJIUCTUYECKUI MAaSTHUK MOXHO
MPUHATH 32 MATEMATHYECKUM.

CdopmynupoBaTh 3aKOHBI COXpAaHEHHUS UMITYJIbCAa U MEXaHUYECKON IHEPTUHU
¥ yKa3aTh, KaK OHU HCIIOJIB3YIOTCS MPH BBIBOJIE pabodeit hopMyIbl.
BhIsiICHUTB, Kak onpeenseTcss MaKCUuMaibHasi OTHOCUTENbHASI TOTPEITHOCTh
METOJa U3MEPEHUIM.

OnpenenuTh, KakuMu (PaKTOpaMHu OTPAaHUYHMBAECTCS TOYHOCTh HM3MEPEHHS
CKOPOCTH TOJIETA IYJIH B OMBITE.

M3mepuTh Ha Becax MacChl MyJib U CHEMHOTO BHYTPEHHETO IMIUHIpA
MasTHUKA.

C xaxmoil mysned MpPOU3BECTH HE MEHEE IMATH BBICTPENOB. OIMbBITHI
MPOBOJIUTH C TPEMsI IYJISIMU PA3IUYHOTO Beca.

[To pabGoueil popmyse BBIYMCIUTH CKOPOCTh MYJIM MPHU KaXXJIOM BBICTpEIIE.
Jns kaxkaoW Nydd BBIYMCIUTH CpEAHEE 3HAYEHHUE CKOPOCTH MyJIH U
CPEZIHIOK a0COIIOTHYIO MOTPEMIHOCTD U3MEPEHHS.

Pexomennyemas nureparypa:

Cuyxwun J[.B. O6muii kypc ¢pusuku. T.1. Mexanuka. — M.: ©U3MATIIUT,
2006. — 560 c.

CaBenveB U.B. Kypc ¢usuku. T.1. Mexanuka. MonexkynsipHas ¢usuka. —
CII6.; M.; Kpacuonap: Jlans, 2008. — 354 c.

dusuuecknit npakTukyMm. Mexanuka /Tlox pen. B.C. CrambpmaxoBa. —
Caparos: 13a-Bo CaparoBckoro yH-Ta, 1988. — 176 c.

dusnueckuii MpakTUKyM. MexaHuka W MojekyisipHas ¢usuka /Tlox pen.
B.U. Useponosoii. — M.: Hayka, 1967. — 352 c.

Tema 1.4. I3smepenue Moysieid yopyrocTu.

[lepeuensb 3agaHuii, 3a7a4, BBIHOCUMBIX Ha JIaDOPaTOPHYIO padboTy:
Ynpaxnenue 1. Onpenenenue monynst FOnra u3 pactspkeHus.

VY3HaTh, 4TO NPOUCXOAUT C KPUCTALIMYECKOU CTPYKTYpOU TBEPAOTO TEJA
P YIIPYTOW U MIACTUYECKON 1edopmaliusx.

BoisicHuts Buibl gedopManuu.
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Haueptutes aumarpammy npegopmaruu Tena JUisl ciydash pacTsHKeHHS U
c(opMyIMpOBaTh 3aKOH [ yKa a1 3T0ro ciryyas.

VY3HaTh pu3ndeckuii cmbic Moyt FOHra.

OOBSCHUTH YCTPOICTBO KATETOMETPA.

[Tomyunts pabouyto hopmymny mist Moayis KOHra u3 pacTsKeHus.
N3MepuTh METAINTMYECKON JIMHEWKOW JJIMHY MPOBOJIOKH OT HHXKHETO Kpast
BEPXHEr0 LIWJIMH/IPA 0 YEepPThI YKa3aTes.

N3MepuTh MUKPOMETPOM JTMAMETP MPOBOJIOKH.

W3mepuTh ¢ OMOLIBI0 KaTeToMeTpa aOCOIIOTHOE YJIMHEHHE MPOBOJIOKH,
BBI3BIBAEMOE 32 CUET €€ PAaCTSHKeHHs IO JEWCTBHEM TIPYy30B pPa3iIM4yHON
MaccChl.

[locTpouts TpaduK 3aBUCHMOCTM  yuJauMHEHUs mposomoku Dl or
nercTBytonieil Harpy3ku F u mo rpaduky yb6eauthes, uro neopmanus B
UCCIIe1yeMOil 001acTH SBISIETCS YIIPYTOil.

Berunciute moayns FOHra u cpaBHUTH MOTYYEHHOE 3HaUYE€HUE C U3BECTHBIM
TaOJIMYHBIM 3HAYEHUEM MOAYJIS A1 JTAHHOTO MaTepuaja U OOBICHHUTH
IPUYHHBI BO3MOXKHBIX PACXO0KICHUN.

Ynpaxnenue 2. Onpenenenue moxyns FOura u3 uzruba.

VY3HaTh, 4TO MPOUCXOAUT C KPUCTALIMYECKOW CTPYKTYpPOH TBEPIOro Teia
IIPU YIIPYTOH U IIACTHYECKOM edopmMaIusx.

BrisicHUT BUIBI 1eOpMaIInu.

Haueptuts nuarpammy nedopmanuu Tena Juisl  ciaydyas u3ruba u
chopMynrpoBaTh 3aKoH ['yKa aJig 3TOro ciryyas.

VY3uarb Qusnueckuii cMbica Moy FOnra.

BriBectu padouyro ¢popmyity miist onpeaenenus Moayis FOnra u3 usruoa.
N3MepuTh NUHENKON paccTOsIHUE MEXIY CTalbHBIMHM MpU3MaMH Mpuodopa,
Ha KOTOpBIE KJIAJIETCS CTEPKEHb U3 UCCIIENyeMOTo MaTepHara.

N3MepuTh MUKPOMETPOM TUAMETP CTEPHKHS.

M3MepuTh Ha TEXHMUYECKHX BECaxX Maccy KaXJIOro Irpys3a, HaBEIIMBAEMOI'O
Ha T0JIBEC.

[ToouepenHo HaBemmMBas Ha IOABEC IPy3bl, U3MEPUTH OOIIEEe 3HAUYECHUE
ctpensl mporu6a !, BEI3BIBaeMOE KaxIblii pa3 CyMMapHBIM TPY30M.
[locTpouTs rpaduk 3aBHCHMOCTH cTpeibl nporuba ! or marpysku F u mo
rpaduxy yoemauthcs, 4To AedopManus B UCCIEAyeMON OOJacTH SBISETCA
YIIPYTOH.

[Tonyunth w3 ombiTa 3HaueHwe Moayis FOHra, cpaBHUTH ¢ TaOIUYHBIM
3HaYE€HWEM MOJIyJs IS JAHHOTO Marepuana U OOBSICHUTh NPUYUHBI
BO3MOXHBIX PACXOXKICHUIA.

Pekomennyemas auteparypa:

Cuyxun J.B. O0muit kypc ¢pusuxu. T.1. Mexanuka. — M.: ©USMATIIUT,
2006. - 560 c.

Crpenkos C.I1. Mexanuka. — CII6.; M.; Kpacnonap: Jlaus, 2005. — 560 c.
®dusnueckunit npaktukym. Mexanunka /[lon pexn. B.C. CrampmaxoBa. —
Caparos: M3n-Bo CaparoBckoro yH-Ta, 1988. — 176 c.

Tema 1.5. UccnenoBanue kosie0aHuil NpyKUHHOTO MasiTHUKA.



[lepeuyens 3aganuii, 3a/1a4, BBIHOCUMBIX Ha JIa0OpaTOPHYIO padoTy:

1. VY3HaTh, kakue KoJieOaHHs Ha3bIBAIOTCA TAPMOHUYECKUMU.

2. BpiAcHUTH, TpPH KAaKUX YCIOBHSIX OOECMEYMBAIOTCS TapMOHUYECKHE
KOJIe0aHUs; KAKUMU [apaMeTpaMH OHHU XapaKTEPHU3YIOTCS.

3. Y3Hath, OT KakuX BEJIWYMH 3aBUCUT TMEPUOJ KOJEOAHWI MPYKMHHOTO
MasiTHUKA.

4. VY3HaTh, B YEM COCTOSIT CTATUUECKUI M JUHAMUYECKUU METOAbl U3MEPEHUS
K03 (PUIIMEHTA KECTKOCTU MPYKUHBI.

5. BbIICHUTB, B Y€M COCTOUT II€Jib HM3MEpeHUN KOod(hPUIMEeHTa KECTKOCTH
JIBYMSI METOJIaMH.

6. Y3HaTh, KAKUMU NTapaMeTpaMU XapaKTepU3yIOTCs 3aTyXarolue KojeOaHus.

7. Onpenenutb KO3GQOUITUEHT KECTKOCTH MPY>KUHBI CTATUYECKUM METOJIOM.

8. Omnpenenutb K03POUIIMEHT KECTKOCTH MPYKUHBI JUHAMUUYECKUM METOJIOM.
PexoMenayemas mreparypa:

1. Cusyxun J[.B. O6uwmit kypc pusuxu. T.1. Mexanuka. — M.: ©UIMATIINUT,
2006. — 560 c.

2. Crpenkos C.I1. Mexanuka. — CII6.; M.; Kpacunonap: Jlans, 2005. — 560 c.

3. MarBee A.H. Mexanmka u Teopus orHocutenbHocTH. — CII6.; M.
Kpacunonap: Jlans, 2009. — 336 c.

4. ®usnueckuii npaktukymM. Mexanuka /Ilog pen. B.C. CrampmaxoBa. —
Caparos: 1U3n-Bo CaparoBckoro yH-Ta, 1988. — 176 c.
Tema 1.6. 3mepenue ckopocTH 3ByKa B BO3TyXe.
[lepeuens 3aanuii, 3a/1a4, BHIHOCUMBIX Ha JJAOOpAaTOPHYIO padboTy:
Ynpa:xxnenue 1. OmnpeneneHue CKOPOCTH 3ByKa B BO3JyXe METOJIOM

UHTEPPEPEHLIUH.

Ynpa:xknenue 2. OmpeneneHue CKOPOCTH 3ByKa B BO3JyXe METOJIOM

CTOSTYEUN BOJTHEI.

1.
2.

ok

BrisicHuTh, Kak MPOUCXOUT MPOIIECC PACTIPOCTPAHEHUS 3BYKa B rase.
3anucaTh ypaBHEHHE TIJIOCKOM Oerymied BOJIHBL. BBIICHUTH, KaKUMHU
napaMmeTpaMu xapaktepusyercsi BojaHa. HapucoBath rpaduku 3aBUCUMOCTH
X =1(X) ppu t=const y X= 1) ypy x=const, Vspare, kax pacnpeensercs
IJIOTHOCTh BO3/yXa BAOJb TPYOKHU B JAaHHBI MOMEHT BPEMEHHU.

3anucath ypaBHEHHUE CTOsued BOJIHBI. HapucoBaTh rpaduku 3aBUCHMOCTH
X =1(X) ppu t=const y X= 1) ypy x=const, Vapare, kax pacupeensercs
IJIOTHOCTH BO3/yXa BJIOJb TPYOKH B JAaHHBI MOMEHT BPEMEHH.

BbISICHUTB, KaK 3aBUCUT CKOPOCTh 3ByKa OT TEMIIEPATYPHI.

BrIscCHUTB, B 4YeM 3akiiouyaeTcsl SIBJICHHE HHTEP(EPEHIIMU BOJH U Kak
aMIUIUTYJ1a PE3YJAbTUPYIOIIEH BOJHBI 3aBUCUT OT Pa3HOCTH XOJa
uHTEepHEePUPYIOLIUX BOJH.

VY3HaTh, NMpU KaKUX YCIOBUSIX B MHUHHUMYME HWHTEHCHUBHOCTH 3BYKOBBIX
KOoJIeOaHUN UMEET KOHEYHOE 3HAUCHHE.

PazobOpatbcsi B TOM, Kak yCTpO€Ha HKCIEpUMEHTalIbHAs YCTAHOBKA IS
oTpeJieNIeHUs] CKOPOCTH 3ByKa B BO3JIyXE METOJOM UHTEPPEPEHIIUU.



8.

9.

Pa3o0Opatbcsi B TOM, Kak yCTpO€Ha HKCIEpUMEHTalIbHAas YCTAaHOBKA IS
ONPEAEIIEHNs CKOPOCTH 3BYKa B BO3JIyXE METOJIOM CTOSTYEN BOJIHBL..
OnpenenuTs CKOPOCTH 3BYyKa B BO3/LyXe METOJOM HUHTEP(HEPEHITUH.

10. OnpenenuTh CKOPOCTH 3ByKa B BO3/TyXE METOJAOM CTOSYEH BOJHBI.

1.

2.

Pexomennyemas nureparypa:

CapenseB U.B. Kypc dusuku. T.1. Mexanuka. MomnekynsapHas ¢uzuka. —
CII6.; M.; Kpacuonap: Jlans, 2008. — 354 c.

Crpenkos C.I1. Mexanuka. — CII6.; M.; Kpacunonap: Jlaus, 2005. — 560 c.
®dusnueckuit npaktukym. Mexanuka /[lon pen. B.C. CrampmaxoBa. —
Caparos: 1U3n-Bo CaparoBckoro yH-Ta, 1988. — 176 c.

Pa3nen 2. «Moaexkyaspuasi pusuka»

Tema 2.1. OmnpexneneHue OTHOLIEHUS YJIEIbHBIX TEIJIOEMKOCTEH TIa30B

agnadaTUYeCKUM METOIOM.

[lepeuens 3amanuii, 3a/1a4, BBIHOCUMBIX Ha JIAOOpaTOPHYIO paboTy:

1. JlaTp ompeneneHue yAETbHBIX TEMJIOEMKOCTEH Ta30B.

2. JlaTp XapaKTEepUCTUKY EPBOTO U BTOPOTO HayaIa TEPMOIMHAMUKH.

3. BBIICHUTH OCHOBHBIE NMPEACTABICHUS KUHETUYECKOW TEOPUH Ta30B.

4. BwiBecTH pabouyio hopmyiy.

5. Omnucatb  W3MEPUTENBHYIO  yCTAHOBKY M TOCIEJOBATEIHHOCTH
IKCIIEPUMEHTA.

6. [IpoBecT  IKCIIEPUMEHT W  ONPENETUTh  OTHOILIEHUE  YAENbHBIX
TETUTOEMKOCTEH Tra30B aInadaTHIECKUM METOIOM.
Pexomengyemas nureparypa:

1. Kukoun W.K., Kuxoun A.K. MonekynspHas ¢usuka. — CII6.; M.;
Kpacnonap: Jlans, 2007. — 480 c.

2. Jlanmay JLU., Axwuezep AWM., Jlupmmny E.M. Kypc oOwmeit ¢usuku.
Mexanuka u MonekyisipHas ¢pusuka. — M.: foOpocset, 2011. — 340 c.

3. MareeB A.H. Monekynsipnas ¢usuka. — CII6.; M.; Kpacunonap: Jlans,
2010. - 368 c.

4. Cusyxun JI.B. OOmwmii «kypc ¢usuku. T.2. Tepmoamnamuka u
monekymsipHas ¢pusuka. — M.: DUSMATIINUT, 2006. — 544 c.

5. Owsuueckwii mnpakTukyM. Mouekynspaas ¢usuka /Tlom pem. A.A.
UrnatneBa. — CaparoB: U3n-so CapaToBckoro yH-Ta, 1993. — 99 c.
Tema 2.2. Onpenenenve Kod()QHUIIMEHTa TEIJIOMPOBOIHOCTH TBEPIOTO

TETIOU30JITOPA.

[lepeuennb 3aganuii, 3a7a4, BHIHOCUMBIX Ha JIAOOPAaTOPHYIO padoTy:

1. V3HaTh, 4TO TaKOE TEIIOMPOBOJHOCTh BEIIECTBA.

2. BpsicHUTH equHMINY TeruonpoBoaHocT B CH.

3. Y3HaTh, KaKUM METOJIOM OTpeaensieTcs: KO3 UINEHT TEeIIONPOBOAHOCTH B
nabopaTopHO paboTe U B YEM €0 CYTh.

4. BBISICHUTH, YIUTHIBAIOTCS JIM B JAHHON paboTe yTEUKH Teruia.

5. BbLICHHTB, YTO O3HA4YaeT CTAlMOHAPHOE TEMIEPAaTypHOE COCTOSHHE
U3MEPHUTETHHON YCTAaHOBKH.

6. BbIsicHUTDH, HA KAKOM MPUHIIUIIE OCHOBAHO U3MEPEHHE TEMIIEPATYPHI.



[lonyunuts pabouytro dopmyny nns  omnpeneneHuss ko3 duimeHTa
TEIJIONPOBOIHOCTH TBEPJIOTO BEIIECTBA.

[IpoBecT KCMEPUMEHT W OMpPEAETUTh KO3(POUIMEHT TETIONPOBOIHOCTH
TBEPJIOTO BEILIECTBA.

Pexomennyemas nureparypa:

Bapraptuxk H.b. Temnodusuueckue cBoiictBa BemectB. —  M.:
['oconeprouznar, 1956. — 367 c.
Uupkna B.C. TemnonpoBOAHOCTh MPOMBIIUIEHHBIX MAaTepuaioB. — M.:

Mammrus, 1962. — 247 c.

MatBee A.H. Monekynsapuas ¢usuka. — CII6.; M.; Kpacnonap: Jlaus,
2010. - 368 c.

CuByxun J.B. OO6mwmit kypc ¢usuku. T.2. TepmoauHamuka u
MosekyisipHas ¢puzuka. — M.: DUSMATIIUT, 2006. — 544 c.

dusndeckuii npakTUKyM. Mouekyiaspaas ¢usuka /Tlom pem.  A.A.
Urnatresa. — Caparos: U3n-so CapatoBckoro yH-Ta, 1993. — 99 c.

Tema 2.3. Onpenenenne kodpuimeHTa BHyTPEHHETO TPEHUS KUIKOCTEH.
[lepeuens 3amanmii, 3a/1a4, BEIHOCHMBIX Ha JTAOOpAaTOPHYIO paboTy:
VYnpaxxknenue 1. Onpenenenue koddduimenTa BHYTPEHHETO TPEHUS

xKuakocten nmo metoay CTokca.

Ynpaxnenue 2. Omnpenenenue KoddduimeHTa BHYTPEHHETO TPEHUS

}I(H,Z[KOCTeﬁ MCTOAOM KAITMJUIAPHOI'O BUCKO3HUMCTPA.

1.
2.

3.

BbIsiCHUTB, KAKUMU SIBICHUSMU BbI3BAHO BHYTPEHHEE TPEHHE KUKOCTEH.
BriBectu hopmyny ans onpeneneHust KoadhPuimeHTa BHyTPEHHETO TPEHUs
xuakocteit (popmyny Ilyaseitns).

BbIsICHUTh, KakMMH MeETOAaMHU H3MepsieTcsl KO3(PQPUUUEHT BHYTPEHHEIO
TPEHUS KUIKOCTEM.

[Tonyunts Qopmynbl A onpenenaeHus Ko3Q@UIMEeHTa BHYTPEHHETO
TpeHus no Meroay CTOKca C MOMOILIBIO TBEPABIX MIAPUKOB M C MOMOIIbIO
KalMJUISIPHOTO BUCKO3UMETPA.

Onucate  U3MEpPUTENbHBIE  YCTAHOBKM M MOPSAOK  MPOBEICHUS
IKCIIEPUMEHTA.

[TpoBecTH KCIIEPUMEHT U ONPEAETUTh KO3()PUIMEHT BHYTPEHHETO TPEHUS
HCCIIEYEMOM KHUJIKOCTH.

Pexomennyemas nureparypa:

Kukonn W.K., Kukoun A.K. Monekymspuas ¢usuka. — CII6.; M.;
Kpacnonap: Jlans, 2007. — 480 c.

Janmay JILJ., Axuezep A.U., Jlupmmn E.M. Kypc oOmeit duzuku.
Mexanuka u monekyisipHas ¢pusuka. — M.: foOpocser, 2011. — 340 c.
MatseeB A.H. Monekynspuas ¢usuka. — CII6.; M.; Kpacnonap: Jlans,
2010. - 368 c.

CuByxun JI.B. OO6mwmii kypc ¢usuku. T.2. TepmoauHamuka u
MosekysipHas ¢puzuka. — M.: ®USMATIINUT, 2006. — 544 c.

dusnueckuii  npakTUKyM. Mouekynspaas  ¢usuka /Tlom pem.  A.A.
Urnateena. — Caparos: U3a-so CaparoBckoro yH-Ta, 1993. — 99 c.



Tema 2.4. Omnpenenenue Kod(hduIMeHTa BHYTPEHHETO TPEHHUS Ta30B,

cpeaHeil UIMHBI CBOOOJHOTO mpodera U A(PPEKTUBHOrO IUAMETPA MOJIEKYI
BO3/lyXa.

[lepeuens 3axanmii, 3a1a4, BRIHOCHMBIX Ha TaOOpaTOPHYIO paboTy:
VYnpaxxnenue 1. Omnpenenenue kKodddummenTa BHYTPEHHErO TPEHUS

BO3JyXa C IOMOIIBIO Ira3oMCTpa.

Ynpaxuenue 2. Omnpenenenue Kodd@uimeHTa BHYTPEHHETO TPEHUS

BO3JyXa I10 cpeﬂHeﬁ CKOPOCTH KaIICJIbHOT'O HCTCUCHUS KUIAKOCTH.

1. Onucate XapakTep ABUXKEHUS M B3aUMOJIEHCTBUS MOJIEKYJ B MOJEIHU
UJeaIbHOTO ra3a.

2. Jlath ompenesneHue cpeaHed JIMHBI CBOOOAHOrO mpobera u 3GPeKTUBHOTO
JuaMmeTpa MOJIEKYJI rasa.

3. BmiBectu popmyny mns kosdduirieHTa BHyTPEHHEr0 TPEHUS Trasa.

4. BBISICHUTH, KaKW€ METOJIbl UCTIOJB3YIOTCA B JAHHOM J1abopaTopHO#l pabote
JUISl HCCJIETOBAHUS ra3a.

5. VY3HaTh, C MOMONIBIO KAaKUX YCTAHOBOK 3KCIIEPUMEHTAIBHO OIpEAeIsieTcs
KO3 PUIIMEHT BHYTPEHHETr0 TPEHUS T'a30B U MPHUHIIUI UX JEHCTBUSL.

6. IlpoBecTH 3KCIEPUMEHT U ONPEAETUTh KOI)PUIMEHT BHYTPEHHETO TPEHHUS
BO3/yXa.

7. Ucnonb3ys HalfeHHOe 3HaueHHE Kod(h(QHIMeHTa BHYTPEHHErOo TpEHUs
BO3/lyXa, BBIYHCIUTh CPEAHIO JJIUHY CcBOOOAHOro mpobera u
3¢ (HEeKTUBHBIN THaMeTp MOJIEKYJ BO3TyXa.

Pekomennyemas auteparypa:

1. MarBeeB A.H. Monekynsapuas ¢usuka. — CII6.; M.; Kpacnogap: Jlaus,
2010. - 368 c.

2. CuByxun /J.B. OOwmuii «kypc ¢usuku. T.2. TepmonuHamuka ¥
MosekyisipHas ¢pusuka. — M.: ©USMATIIUT, 2006. — 544 c.

3. Owusnveckuii mnpaktukyM. MonekynsapHas ¢usuka [Ilox pex. A.A.
Urnatresa. — Caparos: U3n-Bo CapatoBckoro yH-Ta, 1993. — 99 c.

Tema 2.5. Omnpenenennie kod(PUIMEHTA MTOBEPXHOCTHOTO HATSHKCHUS
JKAJIKOCTEM.

[lepeuens 3amanuii, 3a/1a4, BHIHOCUMBIX Ha TAOOpAaTOPHYIO paboTy:
Ynpaxnenue 1. Onpenenenne K03pPUIIMeHTa TOBEPXHOCTHOTO HATSHKCHUS

YKUIKOCTHU METOJIOM Kallelib.

Ynpaxuenue 2. Onpenencuaue kodpduireHTa moBEepXHOCTHOTO HATSIKESHHS

KUIAKOCTHU MCTOAOM I'a30BbIX ITY3BIPBKOB.

1.

2.

Onucath  MEXaHU3M  BO3HUKHOBEHHSI  MMOBEPXHOCTHOTO  HATSKEHUS
KUAKOCTEHN U 1aTh €ro KOJIMYECTBEHHYIO XapaKTePUCTHUKY.

BbIsicHUTB, Kakue METOHbl ompeneieHus Ko3(pQUIMEHTa MOBEPXHOCTHOIO
HATSDKEHUS UCTIOJIB3YIOTCS B JJaHHOM J1abopaTOpHOIi padoTe.

BeiBectu  pabGoune  Qopmynbl s onpeAeneHus — KodpuuHeHTa
NOBEPXHOCTHOTO HATSXKEHUS XKUAKOCTH JUJII METOJa Kaleidb U Ta30BbIX
Y3BIPHKOB.

JlaTh omMcaHWe YCTAaHOBOK JUIsl M3MEPEHUH U TMOpsAKa IPOBENCHHUS
IKCIIEPUMEHTA.



[IpoBecTH SKCHEPUMEHT W OINPEAENHTh KOI(PPUIUEHT MOBEPXHOCTHOIO
HATSKEHUS )KUJIKOCTH.

Pexomenayemas nureparypa:

Kukonn W.K., Kukomn A.K. Monekymspaas ¢usuka. — CII6.; M.;
Kpacnonap: Jlans, 2007. — 480 c.

[rpayd E.A. Kypc o¢usuku. T.1. ®Duszmdeckue OCHOBBI MEXaHHKH,
TEPMOAMHAMUKHU U MoJIeKysipHas ¢usuka. — JI.. Cynnpomrus, 1962. — 484
C.
MatBee A.H. Monekynsapuas ¢usuka. — CII6.; M.; Kpacnonap: Jlaus,
2010. - 368 c.

CuByxun J.B. OO6mwmit kypc ¢usuku. T.2. TepmoauHamuka u
MosiekyisipHas pusuka. — M.: DUSMATIIUT, 2006. — 544 c.

®dusnyecknit mpaktukyM. Monekynspaas ¢usuka /[log pen. A.A.
Urnatwesa. — CaparoB: U3n-Bo CapatoBckoro yH-Ta, 1993. — 99 c.

Tema 2.6. Onpesienienrie BIaKHOCTH BO3IyXa.

[lepeuyens 3amanuii, 3a/1a4, BIHOCUMBIX Ha JIA0OpPaTOPHYIO padoTy:
Ynpaxnenue 1. Onpenenenue aObCOMIOTHOW M OTHOCUTEILHOM BIAKHOCTH

BO3/lyXa C ITOMOIIBIO KOHJEHCAIMOHHOIO TUTPOMETPA C TEPMOIJIECKTPUUECKUM
OXJIQXKIICHUEM.

Ynpaxxnenue 2. OnpezenieHre MOCTOSHHON aCIUPAIIMOHHOTO TICUXPOMETpa

AccMmana.

1.

w N

o

[lepeuncnuTh OCHOBHBIE MApaMETPhl, OMPEAETSIONINE COCTOSHUE BIAKHOTO
BO3/IyXa.

JlaTh onpezenenne abCOIIOTHON BIAXKHOCTH BO3/AyXa.

JlaTh omnpezesieHre OTHOCUTENbHOMN BIaXKHOCTH BO3IyXa.

BbISICHUTH, KAKUMHU METOJAMH OTPEIENSIETCS BIAXHOCTh BO3JyXa U B YeEM
COCTOUT UX CYTb.

OnucaTh yCTpOMCTBO TUTPOMETPOB U IICUXPOMETPOB.

BbIsiIcCHUTh, Kakue TMOrpEeNIHOCTH BIMSIOT HAa TOYHOCTh HW3MEpPEHUs
BJIQ)KHOCTHU BO31yXa.

ITpoBecTH 3KCHEPUMEHT U ONPEAEIIUTh OTHOCUTENIBHYIO BIIaJKHOCTh BO3/lyXa
Y TIOCTOSIHHYIO aCIIPAaLMOHHOIO IICHXpoMeTpa AccMaHa.

Pexomennyemas nureparypa:

Kukonn W.K., Kukoun A.K. Monekymspuas ¢usuka. — CII6.; M.;
Kpacunonap: Jlans, 2007. — 480 c.

Kenponusanckuit B.H. , Crepuzar M.C. Meteoponorudeckue npuoopsl. —
JI.: Tunpomereounsnar, 1953. — 544 c.

AgepkueB M.C. Meteoposorus. — M.: U3n-Bo Mock. yH-Ta, 1951. — 544 c.
VYconbue B.A. M3mepenne BnaxHocTu Bosnyxa. — JI.. I'mapomereounsnar,
1959. - 182 c.

Kypc meteopomnoruu (¢pusuka atmocdepsr) /Tlon pen. I1.H. TBepckoro. — JI.:
I'mppomereonsaar, 1951. — 887 c.

dusnueckuii  npakTUKyM. Mouekynspaas  ¢usuka /Tlom pem.  A.A.
Urnatrsesa. — Caparos: U3a-so CaparoBckoro yH-Ta, 1993. — 99 c.



Tema 2.7. O3HakOMJIEHWE CO CTATHCTHYECKHUMH 3aKOHOMEPHOCTSIMH Ha

MCXaHHMYCCKUM MOIACIIAX.

1.

ARN

[lepeuens 3aganuii, 3a/1a4, BBIHOCUMBIX Ha JJa0OpaTOPHYIO padoTy:
BpIICHATB, B 4€M 3aKIIOYAIOTCA TEPMOJMHAMHYECKHM M CTATUCTHYECKUI
MOAXOABI JJISI U3YYECHUS! MPOLECCOB, MPOUCXOIAIINX B MAKPOCKOIMMYECKUX
CUCTEMAX.

JlaTb XapaKTEpUCTUKY CTATUCTUYECKUX 3aKOHOMEPHOCTEW IOBEACHUS
MaKpOCHCTEM.

Jlatb omnpeneneHrue OCHOBHBIX TIOHATUHW W XapaKTEPUCTUK TEOPUHU
BEPOSATHOCTH.

BbISICHUTB, KaKMMH 3aKOHAMH ONHUCHIBAIOTCS PACHPEACIICHUS CIy4alHbIX
BEJINYMH.

Onucate yCTpOMCTBO JOCKHM ['anbTOHA M MOPSAOK HPOBEACHHUS ONBITOB U
00pabOTKU SKCIEPUMEHTAIIBHBIX PE3YIHTATOB.

[IpoBecTH  AKCHEPUMEHT, ONPEACIUTh IUIOTHOCTh  BEPOSITHOCTH U
JTUCIIEpCUI0  ciydallHOM BenuuuHbl. [locTpouTh rpaduk 3aBUCUMOCTH

IJIOTHOCTU BEPOSITHOCTH CIIyYalHOW BEJIMYHUHbI 1(.S) nonananus B I-yro
STYCHKY TOCKH [albTOHA OT HOMEpa STYCHKH .

Pexomennyemas nureparypa:

[IleroneB b.M. Maremarndeckas oOpaborka Habmomenuii. — M.. Hayxka,
1969. — 344 c.

Ckaaiipc JIx. [Tpaktuueckas pusuka. — M.: Mup, 1971. — 246 c.

Peiip ®. Craructuueckas ¢usuka. — M.: Hayka, 1986. — 336 c.

Kukoun W.K., Kuxoun A.K. Monekynspnas ¢usuka. — CII6.; M.;
Kpacunonap: Jlans, 2007. — 480 c.

MatBee A.H. Monekynsapuas ¢usuka. — CII6.; M.; Kpacuonap: Jlaus,
2010. - 368 c.

CuByxun J[.B. OO6mwmit kypc ¢usuku. T.2. TepmoauHamuka u
MmostekymsipHas ¢pusuka. — M.: DUSMATIINUT, 2006. — 544 c.

dusndeckuii mpakTukyM. Mexanuka u MolekyisipHas dusuka /Tlox pen.
B.1. UBeponogoii. — M.: Hayka, 1967. — 352 c.

®dm3nueckuii  npakTUKyM. Moutekynspaas  usuka [Tlom pem.  A.A.
Urnatnesa. — CaparoB: U3n-Bo CapatoBckoro yH-Ta, 1993. — 99 c.

Paznen 3. «DeKTpHUYECTBO H MArHETU3M»

Tema 3.1 N3yyeHne  BIEKTPOCTATHYECKOTO  TOJIA METOA0M

AJIEKTPOJIUTHYECKON BaHHBI.

1.

[lepeuenn 3aganuii, 3a7a4, BBIHOCUMBIX Ha JIAOOPAaTOPHYIO padoTy:
BeisicHuTh, KakuMu ~ (QU3MYECKHMMH  XapaKTEPUCTUKAMU  OMHCHIBACTCS
AJIEKTPOCTATUIECKOE TTOJIE.

VY3HaTh, Kakue CYIIECTBYIOT METOABl TpadHuecKoro MpeacTaBICHUsS
ANIEKTPOCTATUIECKOTO TOJIS.

BbIsICHUTD, KakKMMH OCHOBHBIMH YpPaBHEHUSMH OIMCHIBAIOTCS CBOWCTBA
AIIEKTPOCTATHUECKOTO TOJISI.

VY3HaTh, B 4eM 3aKJIIOYAETCS METOJ] MOJCIUPOBAHMSA SJICKTPOCTATHUECKUX
MOJIEN HA DJIEKTPOJIMTUYECKON BaHHE.



OOBsACHUTH MCTOAUKY CHATHUA KapTHH I10JI4A C IIOMOIIIBIO
3H€KTpOJII/ITI/I‘-IeCKOﬁ BAaHHBI.

6. BBIACHHUTH, KaK C MOMOIIBIO IJIEKTPOJUTHUECCKOW BAHHBI UCCIIEIOBATH OIS
MHOT03JIEKTPOHBIX CUCTEM.

7. BBIACHHUTH, KaK MOXKHO TIPOBEPUTH METOJ DJEKTPUUECKUX M300pakeHU Ha
AJIEKTPOJIUTUYECKON BaHHE.

8. IIpoBecTu H3KCIEPUMEHT W HCCIENOBaTh IOJ€ TUIOCKOrO KOHJEHCATOpA,
MOCTPOUTH SKBUITOTCHITUAITBHBIC TUHUH.

Pexomenmyemas nureparypa:

1. CuByxun [.B. OOmmii xypc ¢usuku. T.3. DnexkrpuuectBo. — M.:
OU3MATIINT, 2009. — 646 c.

2. Ilapcenn D. DnekTpuyecTBO U MarHeTusM. bepkiieeBckuil Kypc pu3uku. —
CII6.; M.; Kpacuonap: Jlans, 2005. — 416 c.

3. @®wusuueckuii npaktukyM. Y.1. DnekrpudectBo u MaraeTusm /Ilox pexn. B.C.
CranpmaxoBa. — CapatoB: U3na-Bo CaparoBckoro yH-Ta, 1988. — 192 c.
Tema 3.2. l3MmepeHue AMAIEKTPUYCCKONW MPOHUIIAEMOCTH KUIKUAX

JTUDIICKTPHUKOB.
[lepeuens 3amanuii, 3a/1a4, BHIHOCHMBIX Ha JTAOOpaTOPHYIO paboTy:

1. BBISICHUTH, KaKHe BEIIECTBA OTHOCST K JUAJICKTPUKAM.

2. BbBIACHHUTDH, YTO TOHUMAIOT O] MAKPOCKOTTMYECKUM DJIEKTPUUECKUM IOJIEM
B JTUDJICKTPUKE.

3. VY3HaTh, B U€M COCTOMT SIBIICHHUE MOJIIPU3AINN JUDTICKTPHUKA.

4. BBISICHUTH, KAKHE CYIIECTBYIOT MEXaHU3MBbI IMOJISPH3AIUH.

5. Jlatp ompeneneHue AUAICKTPUYECKONW TMPOHHUIIAEMOCTH. BEBISICHUT, dTO
XapaKkTepHu3yeT Ta BEITNIHHA.

6. BBIICHUTDH, KaK U3MEHSIOTCS HAMPsDKEHHOCTH MOJISA, Pa3HOCThH MOTEHIIHATOB
Ha OOKJIaJKaX M €MKOCTh HJIEaIbHOTO KOHJEHCATOpa MpPU 3alOJHEHHH €TO
JTUDJICKTPUKOM.

7. Y3HaTh, KaKOBbl OCOOCHHOCTH TOBEICHUS IUAJICKTPUKOB B MEPEMEHHBIX
AIIEKTPUUECKHUX TTOJISX.

8. BbIACHUTH, Kakue CYIIECTBYIOT METOIbl H3MEPECHHS JTUIICKTPHUCCKOU
MIPOHUIIAEMOCTH.

9. Paccka3zarh 00 dKCIIepUMEHTAIBLHON YCTaHOBKE B pabodeit hopmyiie.

10.TlpoBecT SKCHEPUMEHT U ONPENETUTh 3HAYCHUE JUAIIEKTPUUECKOU

IIPOHNULIAEMOCTH KEPOCHHA.

Pexomennyemas nuteparypa:

CuByxun JI.B. OOwmwmii xypc ¢usuku. T.3. DnekrpuuectBo. — M.:
OU3MATIJINT, 2009. — 646 c.

CagenveB N.B. Kypc ¢uzuku. T.2. DnexrpuuectBo. Bonnsl. Onrtuka. —
CII6.; M.; Kpacuogap: Jlans, 2008. — 500 c.

[Napcenn 3. DnexkTpuyecTBO U MarHeTusM. bepkiieeBckuil Kypc pusuku. —
CII6.; M.; Kpacaonap: Jlans, 2005. — 416 c.

dusnueckuii npaktukyM. Y.1. DnekrpudectBo u maraetusm /Ilox pen. B.C.
CranpmaxoBa. — Caparo: U3n-Bo CapaToBckoro yH-Ta, 1988. — 192 c.
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Tema 3.3. 3Mepenue COMpPOTUBICHUN TP MOMOIIM MOCTa MOCTOSHHOTO

[lepeuens 3aganuii, 3a/1a4, BBIHOCUMBIX Ha J1a0OpaTOPHYIO padoTy:
[lepeyncianTs OCHOBHBIE XapaKTEPUCTHKU IOCTOSHHOTO TOKa. PacckaszaTh
3aKOHBI IOCTOSIHHOTO TOKA.

Pacckazats npasmia Kupxroda. IIpuBectd mpuMmepsl HCTIOIb30BAHMS ITHUX
MpaBUJL.

BeiicHUTh, Kak  OOBACHSIET  KJaccuueckas  JJICKTPOHHAs  TEOopHs
AIEKTPONPOBOJIHOCTh METAUIOB M 3aBUCUMOCTh HMX COIPOTUBICHUS OT
TEMIIePATYPBHI.

BbIsICHUTB, B 4Y€M COCTOMT CYThb MOCTOBBIX METOJOB H3MEPEHUA
CONPOTUBJICHUI U UX JOCTOUHCTBO.

BriBecTH yciioBUE PaBHOBECHS MOCTA MOCTOSIHHOT'O TOKA.

OOBsiICHUTH PabOUYyI0 CXEMY MOCTa MOCTOSIHHOTO TOKa. OOBACHUTH, 3a4eM
BBEJICH JIBOMHOM KJIIOY.

BbIICHUTB, TpPU KaKuX YCIOBHUSIX YYBCTBUTEIBHOCTH MOCTOBOM CXEMBI
HanOOJIbIIIAS.

Pa3o00patb METOIbI pacueTa CIIOAKHBIX CHMMETPUYHBIX LIETICH.

[IpoBecTn 3KCIEpUMEHT U U3MEPUTH compoTuBieHUs. [IpoBecTn pacuer
CJIOKHBIX LIETIOYEK CONPOTUBIIEHUI U TPOBEPUTH PACUETHBIE PE3YJIbTATHI.
Pexomennyemas nureparypa:

Kamamnnkos C.I'. DnekrpudectBo. — M.: DU3MATIINUT, 2008. — 624 c.
CuByxun JI.B. OOwmwmii kypc ¢usuku. T.3. DnekrpuuectBo. — M.:
OU3SMATIINT, 2009. — 646 c.

CapenbeB U.B. Kypc ¢usuku. T.2. DnexrtpuyectBo. Bomubl. Onrtuka. —
CIIO.; M.; Kpacuonap: Jlans, 2008. — 500 c.

dusnyeckunii MpakTUKyM. DnektpudectBo M MarHetmsm /Ilox pen. B.C.
CranbmaxoBa. — CaparoB: U3a-Bo CapaTtoBckoro yH-Ta, 1988. — 192 c.
Tema 3.4. Usmepernne DJIC u crtbl TOKa KOMIIEHCAITMOHHBIM METOOM.
[lepeuens 3amanuii, 3a/1a4, BBIHOCUMBIX Ha JIA0OpPaTOPHYIO paboTy:

JlaTh onpeesieHre 3JIEKTPOABUKYILEH CUIIBI MICTOYHUKA TOKA.

BoisscHuTh ipurHbl BO3HUKHOBEHHS D/]C B raibBaHUUYECKUX 3JIEMEHTaX.
BbIICHUTh, Kakue D3JEMEHTHl Ha3bIBAIOTCS HOPMAIbHBIMHU. Y3HATh
YCTPOWCTBO W TIPUHIMUN JCHCTBUS HOPMAJIBHOIO »3JieMeHTa BecrtoHa.
BoisicHuTh, kakue TpeOOBaHUS MPEABSIBISIIOTCA K HOPMAJIbHBIM 3JIEMEHTaM.
V3HaTh, B YE€M CYIIHOCTh KOMIIEHCAIIMOHHBIX METOJOB HW3MEPEHUS
HanpspkeHus, D/IC U Apyrux 3JIEKTPUUYECKUX BEJIMYMH, a TaKXKE KaKOBBI
JIOCTOMHCTBA 3TUX METOOB.

Haueptute mnpocreiimyro cxeMy wusMmepeHus HanpspkeHus u o OJ1C
KOMITEHCAIIMOHHBIM MeTOJI0M. BriBecTu padouue hopmyIibl.

BrisicHuTh, Kak METOJl KOMIIEHCAllMd MOXKET OBbITh HCIOJIb30BaH ISt
ONpPEAEIEHUS] CWIbl TOKAa B D3JICKTPUYECKOM WLENH WU JJIs TPALyHPOBKHU
MUJUTHAMIIEpPMETPa.

[IpoBectu sxcriepuMeHT U u3mMepuTh IJIC HCTOYHMKA MOCTOSTHHOTO TOKA.
Pexomenayemas nureparypa:



N

CuByxun JI.B. OOmmii xypc ¢wmsuku. T.3. DnekrpuuectBo. — M.:
OU3MATIINT, 2009. — 646 c.

[Tapcenn D. DAeKTpUYECTBO M MarHeTU3M. bepkieeBckuii Kypc GU3UKH. —
CII6.; M.; Kpacuonap: Jlans, 2005. — 416 c.

OnemeHTapHbIl yueOHHK Qu3uku. T.2. DnexrpuuectBo. Marnerusm /Ilox
pen. I'.C. Jlauacoepra. — M.: DU3MATIINT, 2006. —480 c.

Kypc onexrpuueckux wusmepennit /Ilom pen. B.T. IlpeitkoBa, A.B.
Tanunkoro. — M.-JI., 1960. — 342 c.

dusznyeckuii MpakTUKyM. DiekTpudecTBo U MarHetusm /Ilox pen. B.C.
CransmaxoBa. — CapatoB: U31-Bo Caparosckoro yH-ta, 1988. — 192 c.
Tema 3.5. U3yuenue paboThl 3IEKTPOU3IMEPUTEIBHBIX TPUOOPOB.

[lepeuenp 3aanui, 3a1a4, BHIHOCUMBIX Ha JJAOOpAaTOPHYIO padboTy:
BBISICHUTh TpUHIWI ~ACWCTBHS CTPETOYHBIX DJICKTPOU3MEPHUTEIHHBIX
npuOOPOB U X OCHOBHBIE XaPaKTEPUCTUKH.

BBISICHUTE OCHOBHBIE TUTIBI H3MEPUTEIBHBIX MEXaHU3MOB.

VY3HaTh, Kakue OBIBAIOT KJIACChl TOYHOCTU MNPUOOPOB U KaKHE KIACChI
TOYHOCTH YCTAHOBJICHBI JJIs 3JICKTPOU3MEPUTENBHBIX TPUOOPOB.

HaifTu ocHOBHbIE 0003HAaYeHUS, NPUMEHSEMBbIE JUI1 XapaKTEPUCTHUKH
puOOpPOB.

V3HaTh, Kak NPOU3BOAUTCS TPajyUpOBKa U IIOCTPOEHHUE MONPABOYHOMN
KPUBOW BOJIBTMETpA U aMIIEpMETpa.

BbIsicCHUTH, Kak TIOJTB30BAaTHCS  IMOMPABOYHBIMHU  KPUBBIMH W Kak
ornpeesieTcs: KJacc TOYHOCTH Mpuodopa.

VY3HaTh, KaKk MOXXHO pPacCIIMPHUTh NpPEeibl H3MEPEHUN BOJIBTMETPOB U
aMIIepMEeTpPOB.

BrIsicHUTB, Kak OIICHMBAETCSA JTUHEHHOCTH IMIKANBI 3JIEKTPOU3MEPUTEIHBHOTO
npudopa.

[TocTpouTs MOMpPaBOYHYIO KPUBYIO K MpUOOpaM BOJIBTMETP, aMIIEPMETP U
OLIEHUTh TOYHOCTh U3MEPECHHI.

10. OnpenenuTh KIacc TOYHOCTH MPUOOpA.

1.

2.

Pexomenayemas nureparypa:

[TonoB B.C. DJnekrtporexHuueckue usMepeHus u mnpuodopel. — M.-JL:
['ocOneproMzaar, 1963. — 544 c.

Anykep LII.M. DnektpousmepurenbHble TpUOOpsl. — M.. Bricmias mikoia,
1966. — 280 c.

Marapmak b.I'. Onexrpuueckue msmepenus. — JI.: Cyanpomrus, 1962. —
339 c.

ApytioHoB B.O. DnexTpuueckue u3MepuTesbHble MPUOOPHI U U3MEPEHUS. —
M.-JI.: TocOuepronzaar, 1958. — 631 c.

®dusnyeckuii npakTukyM. Y.1. Dnextpudectso u maraetusm /Ilox pexa. B.C.
CranpmaxoBa. — CaparoB: U3n-Bo CapaTtoBckoro yH-Ta, 1988. — 192 c.
Tema 3.6. U3yueHue paboThl MOJYNPOBOJHUKOBBIX JUOJIOB MU

MMOJYIIPOBOJHHUKOBBIX BBIIPAMUTCIIC .

[lepeuens 3aganuit, 3a1a4, BBIHOCUMBIX Ha J1a00OPaTOPHYIO paboTy:



1. PacckazaTe 0 mpupojie HOCUTENEH ToKa MpU COOCTBEHHOW W MPUMECHOMU
MPOBOIUMOCTH MOJYIPOBOIHUKOB.

2. Pacckazatb O SBIEHUSAX, BO3HHUKIIMX TIPH KOHTAaKTe MeTaia C
MOJIYIPOBOJHUKOM M JABYX TOJTYIMPOBOJAHUKOB. BBIICHUTH, modeMy Takas
cucTema 00Ja/1aeT OAHOCTOPOHHEH TTPOBOJUMOCTHIO.

3. BbiAcHHTH, Kak 3aBUCUT COMPOTUBIICHWE BBIIPSIMHUTENS OT BEIUYUHBI H
3HaKa HanpspkeHus. 300pa3uTh 3aBUCUMOCTh rpadUuecKy.

4. BBISICHUTB, UYTO TaKO€ BOJbT-aMIIEpHAsl XapaKTEPUCTHKA BBIMPSIMHUTEIS.
Haueptuts cxemy sl CHATHS Takod XapakTepUCTUKH. OOBICHUTH
Ha3HA4YCHUE OT/ICIbHBIX DJIEMEHTOB CXEMBI.

5. Haueptuth cxemy Jyisi MOJYYEHHsS BOJIbT-aMIIEPHOM XapaKTEPUCTUKHU C
MOMOIIBIO ANEKTPOHHOTO ocimuiorpada. OObsICHUTH, KaKk paboTaeT Takas
cxema.

6. Haueptutrhb cCcXeMbl  OJIHOMOJYNEPUOJHOIO U  JIBYXIOJYNEPUOTHOIO
BeITIpsiMuTeliei. OObSICHUTD, KaK OHU PabOTaroT.

7. Tlomy4uTh BONBT-aMIIEPHYIO XapPaKTEPUCTUKY MOTYIPOBOTHUKOBOTO THOIA
Y U3YYHTH €e.

8. YBumeTp  BONBT-aMIEPHYIO  XapaKTEepPUCTUKY JHOJAa HA  DKpaHe
AIIEKTPOHHOTO ocuuiuiorpada.

9. HUccnenoBath BBIIPSIMUTENBHBIE CXEMbl C IOMOIIBIO 3JIEKTPOHHOTO

ocruuiorpada.

Pexomennayemas nmurepatypa:

Kamamnnkos C.I'. DnekrpudectBo. — M.: DU3MATIIUT, 2008. — 624 c.

2. CaenbeB U.B. Kypc ¢uzuxu. T.2. DnexrpudectBo. Bomubel. OnTuka. —
CII6.; M.; Kpacuonap: Jlans, 2008. — 500 c.

3. dusuyeckuii mpakTUKkym. OnektpuuecTBo u ontuka /[lom pex. B.I.
NBeponosoit. — M.: Hayka, 1968. — 815 c.

4. ®usnyeckuit npaktukyM. U.1. DnexrpuyectBo u maraetusm /Ilox pexn. B.C.
CranpmaxoBa. — CapatoB: U3a-Bo CaparoBckoro yH-Ta, 1988. — 192 c.
Pasnen 4. «Onruka»

Tema 4.1. N3mepenue (QOKYyCHBIX pacCTOSIHUM JIMH3 MPU MOMOIIU Mayon

ONTUYECKON CKaMBbH.

[lepedens 3amanuii, 3a/1a4, BEBIHOCUMBIX Ha JIAOOpaTOPHYIO paboTy:

1. Hammmmure 6e3 BbIBOA OOMTYI0 GOPMYITYy TOHKON JIMH3BI M TTOSICHUTE CMBICIT
BCEX BEJIMYMH, BXOJSIINUX B HEE.

2. PaccMoTpuTe paznuyHbIe ClIydan MOCTPOSHUSI X0/a JTyde B cCOOMpPAIOnX U
paccenBaroIINX JUH3AX.

3. BbIicHUTE, KAKUMU METOJIaMH OMPENENIOTCs (OKYCHbIE PACCTOSIHUS JIMH3
B HacTosIlIel padore.

4. Onpenenutre ri1aBHOEe (OKYCHOE pPACCTOSIHUE COOMPATENIbHOM JIMH3BI
Pa3IMYHBIMU CIIOCOOAMU.

5. Omnpenenure riaBHOE (OKYCHOE PpACCTOSIHUE pPACCEUBAIOLIEH JIUH3bBI
Pa3IUIHBIMU CTIOCOOAMH.

Pexomennyemas nureparypa:
1. Jlanac6epr I'.C. Ontuka. — M.: ®©USMATJINUT, 2010. — 848 c.

=



N

MatseeB A.H. Ontuka. — M.: Beicmias mikona, 1985. — 351 c.

3. CamenneB U.B. Kypc dmsuku. T.3. KBantoBas ontuka. ATomMHas (Qu3uka.
®uzuka TBeporo tena. dusrka aTOMHOrO sipa U 3JIEMEHTAPHBIX YaCTHUII. —
CII6.; M.; Kpacuonap: Jlans, 2008. — 406 c.

4. Ousnyeckuil mpakTUKyM. OnekrpudectBo u onrtuka /[lom pen. B.U.
NBeponosoii. — M.: Hayka, 1968. — 815 c.

5. Uypunosckuit  B.H. Teopus  ontuuyeckux  mpubopoB. —  JL:
Marmunoctpoenue, 1966. — 564 c.

6. Jlabopatopnas paGora Nel. M3mepenne (pOKyCHBIX pacCTOSHUN JHMH3 TPH
MIOMOIIIM MaJIOH ONTHYECKOHN CKaMbH. /
http://optics.squ.ru/_media/library/education/optllabl.pdf.

Tema 4.2. 3mepenrie yBenTu4eHus 3pUTENbHON TPYObl U MUKPOCKOIIA.
[lepeuenb 3a1anui, 3a1a4, BHIHOCUMBIX Ha JJA0OpAaTOPHYIO padoTy:

1. BbIICHUTH, C NOMOIIBIO KaKUX (OPMYJ MOMXKHO BBIYUCIHTH YBEIUYEHUE
OOBEKTUBOB 3pUTEIBHOM TPyObl M MHMKPOCKOINA, a TaKXKe YyBEIHYEHUE
OKYJISIpA.

2. Y3HaTh, TJI€ pacmojiaracTcsl BBIXOJHOW 3padyoK B 3pUTENHHOU TpyOe W B
MHUKPOCKOIIE.

3. BbIAcHUTH, OT KaKMX MapaMETPOB 3aBUCUT YBEIMYCHHUE 3PUTEITBHON TPYOBI
Y MUKpPOCKOTIA.

4. VY3HaTh, KaK MOXET ObITh U3BMEPEHO PACCTOSTHUE HAMITYUIIIETO 3PEHUSI.

5. Haiitu, xakumMu MeTOJlaMH HU3MEPSIETCS YBEIUYEHUE 3PUTEIBHOU TPYObI U
MHUKpPOCKOTIA.

6. BrbiacHHUTD, KaK U3MepsAETCA MOJe 3PEHUS 3PUTENILHON TPYOHI.

7. TlocTpouTh X0[ Jiydeil B 3pUTEIbHON TPyOE U MUKPOCKOTIE.

8. U3meputhb paccTOsTHUE HAMIYYILETO 3PEHHUS.

9.

1

OnpenenuTs yBeIMYEHUE 3pUTEINbHONU TPYOBI.
0. U3mepuTh yBEeIUYEHUE MUKPOCKOTIA.
PexomeHnnyemas nureparypa:

1. Jlaaac6epr I'.C. Ontuka. — M.: ®U3MATJINUT, 2010. — 848 c.

2. ©pum C.3., TumopeBa A.B. Kypc obme#t pmsuku. T.3. Ontuka. AToOMHAS
¢usuka. — CII6.; M.; Kpacnonap: Jlaas, 2008. — 656 c.

3. berynos b.H. I'eomerpuueckas ontuka. — M.: U3n-so MI'Y, 1961. — 261 c.

4, ®enud JI.LA. MuUKpOCKOIbI, MPUHAMICKHOCTA K HUM U Jymbl. — M.:
O6oponrus, 1961. — 252 c.

5. IMumosckuit A.A. Ilpuxknagnas ¢usnueckas onrtuka. — M.. duzmartrus,
1961. - 811 c.

6. dusmyeckuii npakTUKym. OnekrpuuecTBo M onrtuka /Ilox pen. B.H.
NBeponosoii. — M.: Hayka, 1968. — 815 c.

7. JlabopatopHast pabora Ne3. M3MepeHue yBelWyeHUs! 3pUTEIbHON TPyObl U
mukpockomna. / http://optics.sgu.ru/_media/library/education/opt1lab3.pdf.
Tema 4.3. Onpenenenue noxkasatesisi IPEIOMICHUS KUJIKOCTH MPU MOMOIIU

pedpakTomeTpa MPD-22.
[lepedens 3amanuii, 3a/1a4, BBIHOCUMBIX Ha JIA0OpaTOPHYIO padoTy:


http://optics.sgu.ru/_media/library/education/opt1lab1.pdf.
http://optics.sgu.ru/_media/library/education/opt1lab3.pdf.

=

CdopmynupoBaTh 3aKOH MPEIOMJIEHUS M MOSCHUTh (PUINYECKUN CMBICIT
OTHOCUTEJIBHOI'O U a0COJIFOTHOIO MTOKA3aTeNei MpeaoMIICHUS.
CdhopmynupoBaTh  yclIOBUS, TpU KOTOPBIX HAOMIOAAaeTCs  MOJHOE
BHyTpeHHee oTpakeHue. [lomyunts Qopmyny sl omnpeaeneHUs
MpEeNeNbHOT0  yrila TMOJHOTO BHYTPEHHEro oTpaxeHus. OOBSCHUTH
3aBHUCHUMOCTbH BEJIMYUHBI MPEEITHHOTO YIJIa OT IJTUHBI BOJIHHBI.

[Toctpouts  xoxm  sayued B pedpakromerpe  UPD-22  npm
MOHOXPOMAaTUYECKOM OCBEIIEHUU. BBIACHUTH, Kakyl poOJib HrpaeT B
npubope KOMIIEHCATOP IUCTIEPCUH.

Boisicauts, kak Qopmupyercs wuzobpaxkeHue B (OKaJbHOM IIOCKOCTH
3pUTENBHOU TPYOBI PU OCBEIIEHUH OEJIBIM CBETOM.

N3mepuTh nokasarelb MpeJoMIIeHUs TPO3pavyHoil )xuakoctu Ha UP®-22.
Pexomennyemas nureparypa:

Jlanac6epr I'.C. Ontuka. — M.: ®DU3MATJINT, 2010. — 848 c.

CaBenbeB U.B. Kypc ¢usuxu. T.3. KBanToBas ontuka. ATomMHas (usmka.
®dusuka TBeproro rtena. U3nka aTOMHOIO SApa U 3JIEMEHTAaPHBIX YACTHIL. —
CII6.; M.; Kpacuonap: Jlaas, 2008. — 406 c.

Hodde b.B. Peppakromerpuueckue meroasl xumun. — JI.. Xumus, 1974, —
406 c.

JlabopatopHast pabora Nel. OmnpeneneHue TmoKaszaTelns MNPETOMICHUS
KHUJTKOCTU npu MTOMOIIIH pedpakTomeTpa NP®D-22. /
http://optics.sgu.ru/_media/library/education/opt2labl.pdf.

Tema 4.4, KauecTBeHHbI CHEKTpaJdbHBIM aHAIU3 C  MOMOIIBIO

MOHOXpoMaropa YM-2.

=

o1

oo

=

[lepeuenb 3a1anui, 3a1a4, BHIHOCUMBIX Ha JJAOOpAaTOPHYIO padboTy:
BbIACHUTB, HA YEM OCHOBAH Ka4€CTBEHHBIN CIIEKTPaJIbHbIN aHAJINS.

Haiitu nocrtynatel bopa, H3y4uTh CXeMy YpPOBHEH DJHEpPruud aroma.
PaccmoTpers Ha 3TON guarpamMme NEpexolbl, CBSI3aHHBIC C U3IyYEHUEM U
IIOTJIOIICHUEM CBETA.

M3y4nuTh ONTHYECKYID CXEMY CIEKTPaJbHOr0 NpuOOpa M BBIICHUTH
Ha3HA4YCHUE OTAEIIbHBIX Y3JI0B.

Brisicauts, kak Gopmupyercs nzoOpakeHHe BXOAHOW IIenu B (pokarbHOU
TUIOCKOCTH 00BEKTHBA KaMEpHI.

VY3HaTh, KAKOBO Ha3HAYCHUE IIPU3MBI.

Haiitu omnpeneneHusi OCHOBHBIX XapaKTEPUCTUK CIEKTPaIbLHOTO Mpubopa:
JTUCTIEPCHH, pa3peniaronieil CocOOHOCTH, CBETOCHUIIBI.

N3yunTh ONTUYECKYIO CXeMy MOHOXpomaropa YM-2 u BBIACHUTH MPUHIUII
JICWCTBUS MPU3MBI TIOCTOSIHHOTO yTiia OTKJIOHeHuUs (npu3ma A66e).
[IporpanyupoBatb MOoHOXpoMaTop YM-2.

OnpenenuTs HEU3BECTHBIN AIEMEHT 110 €r0 CIIEKTPY U3IyYCHHUS.
Pexomennyemas nureparypa:

Jlanncoepr I'.C. Ontuka. — M.: ®USMATIINUT, 2010. — 848 c.

CaBenbeB U.B. Kypc ¢usuxu. T.3. KBanToBas ontuka. AToMHas (u3mKa.
®usnka TBeproro tena. Pu3nka aTOMHOTO Spa M JIEMEHTAPHBIX YaCTHII.
CII6.; M.; Kpacuonap: Jlans, 2008. — 406 c.


http://optics.sgu.ru/_media/library/education/opt2lab1.pdf.

w
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o
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. Jlebenera B.B. Texauka ontuueckoit criektpockonuu. — M.: U3a-Bo MI'Y,

1977. - 352 c.

JlabopatopHasi pabora No2. KadecTBeHHBI CIEKTPaNbHBIN aHAIN3 C
MIOMOIIIbIO MOHOXpOMaTopa YM-2. /
http://optics.sgu.ru/_media/library/education/opt3lab2.pdf.

Tema 4.5. Onpenenenre qIUHBI BOJHBI IPH HAOMIOieHUH KoJielr HproToHa.
[lepedeHs 3a1aHuii BEIHOCUMBIX Ha JIaAOOpaTOPHYIO paboTy

HaliTu oCHOBHBIE XapaKTEpHCTHUKU KoJeOaHW W BOJIH W pa3obparh HX
¢busnyeckuit cMpIca (4acToTa, IEPUOJI, KPyroBas 4acToTa, BOJTHOBOE YHCIIO,
CKOPOCTbH pacipoCTpaHCHMs BOJIHBI, JJIMHA BOJIHBI, aMILTUTY/1a, (a3a).
Paccmotperh cnokeHrWe TapMOHMYECKMX KoJieOaHWM. 3amucaTh YCJIOBHS
MaKCUMyMa U MUHUMYMa YHEPTUH CyMMapHOTO KoJieOaHusl.

BriBecTu hopmyity, CBSI3BIBAIONIYIO PA3HOCTH (a3 ¢ pa3HOCTHIO X0/1a.
BriBecTu opmyny aiisg pa3HOCTH XoAa UHTEPPEPUPYIONIUX JIydeill B cxeme
HaOmtoeHust konen HeroToHa.

OObsicHuTh (opMbl HAOMIOIaEMBIX HHTEP(EPEHUHUOHHBIX TIOJOC U UX
OKPAacCKHU.

.OnpenenuTs paanyc KpUBU3HBI JINH3HI.

OnpenenuTs AJMHY BOJHBI.

Pexomennyemas nureparypa:

JlanacGepr I'.C. Ontuka. — M.: ®DUSMATJINT, 2010. — 848 c.

byruxos E.W. Onruka. — CII6.: Hepckuit nuanext, 2003. — 480 c.
JlaGopartopHast pabota Ne2. OnpeneneHre IJIWHBI BOJIHBI MPU HAOIIOACHUU
xosen; Herorona./ http://optics.sgu.ru/_media/library/education/opt4lab2.pdf.
Tema 4.6. Uzyuenue >¢pdexra BpalieHus MIOCKOCTH MOJSPU3ALIH.
[lepeuenb 3a1anuid, 3a1a4, BHIHOCUMBIX Ha JJAOOpAaTOPHYIO padboTy:
[TosgscHuTe npuHUMN AcUCTBUS Ipu3Mbl Hukonsd. BeisicHuTE, Kakas 4acThb
SHEPTUM TAJAIONIEr0 CBeTa NPOXOAUT uepe3 npusMy Huxons, ecnau
Na/IAfOIIUN CBET: a) JIMHEHHO MOJISIPU30BaH, 0) MUPKYJISPHO MOJSIPU30BaH,
B) €CTECTBCHHBIH.

Hapucyiite xom mydedd B TMOJXyTEHEBOM caxapumeTrpe (C yKa3aHUEM
HaTpaBJICHUS KOJICOAHWH 3JIEKTPHUECKOTO BeKTopa). OOBICHUTE, KaK T0JIe
3pEHUS pa3eseTcs Ha IBE YacTH.

Brisicuure, kak oObscHsieTcss B Teopun DpeHens sBICHUE BpaIlEHUS
MJIOCKOCTH TOJISIPU3ALUH CBETA B ONITUYECKU AKTUBHBIX BEIIECTBAX.
BreiBenute Qopmyny s yria TMOBOpPOTa IUIOCKOCTH TOJSPU3AIMNU B
ONTUYECKHU aKTUBHOM cpejie.

OmnpeaenuTte yaeiabpHOE BpallleHHue caxapa.

Haitgure KOHIEHTpaUMIO caxapa B pacTBOPE.

Pexomennyemas nureparypa:

Jlanac6epr I'.C. Ontuka. — M.: ®DUSMATIINT, 2010. — 848 c.

byrukos E.W. Ontuka. — CII6.: Hesckuit nuanekr, 2003. — 480 c.
JlaGopatopnass pabotra Nel. M3zyuenuwe nsddexra BpalieHus IMIOCKOCTH
nonspusarmu. / http://optics.sgu.ru/_media/library/education/opt5labl.pdf.


http://optics.sgu.ru/_media/library/education/opt3lab2.pdf.
http://optics.sgu.ru/_media/library/education/opt4lab2.pdf.
http://optics.sgu.ru/_media/library/education/opt5lab1.pdf.

5. OoOpa3zoBaTejibHbIe TEXHOJOTHHM, IPUMeEHsieMble IIPH OCBOEHHM
AUCHUTLUTAHBI (MOTYJIs1)

[Ipy mpoBeneHWM 3aHATHUI W OpPraHU3alMA CaAMOCTOSATEIBLHON pPabOThI
CTYJIEHTOB HCIOJIB3YIOTCSl TPAAUIIMOHHBIE TEXHOJOTUU COOOIAOMIEro 00ydeHuUs,
mpeanoiarapiue nepenadyy uHbopMmanuu B TOToBoM Buie. K HMUM OTHOcCATCS:
ayIUTOpHBIE 3aHATHS B (opMe JEeKIUH C HCIOJIb30BAHUEM JICKIIMOHHBIX
JAeMOHCTpalMoHHbIX onbITOB U [IK mi1st qemoncTpanum Matepuana; 1abopaTtopHbie
3aHATHS B JabopaTopusax «MexaHuka, MOJIEKyJgpHas Qu3nka», «NEeKTPUYECTBO
u MarHeTu3m» 1 «Ontuka» O6mero GU3nYecKoro NpakTUKymMa, CaMOCTOSITeNIbHAS
paboTta B Hay4yHOM OHMOJIMOTEKE YHUBEPCUTETa, B KOMIIBIOTEPHOM KJAcce C
UCIOJIb30BaHMeM joctyna K cetu Internet m mporpammuoro oOecrieyeHus is
paboThl ¢ rpaduUecKoil, ayauo U BUI€O-UH(POPMALIUEH.

Hcnonp3oBaHue TPaaUIIMOHHBIX TEXHOJOTHI obOecreuyrnBaeT HEOOXOIUMBIM
ypOBEHb Npo(dEecCHOHATBHOIO O00pa3oBaHUS JUIsl  CTYAEHTOB, PEryJspPHO
NOCEIAIINX ayJUTOpHbIE 3aHATUA. OHUM Takke (QOPMUPYIOT YMEHHUS
CHCTEMaTU3UPOBaTh, 000011aTh, U3BJIEKATh U3 YU€OHO-METOINUECKON JTUTEPATyPhI
3HAYNMYI0 HH(POPMAIUIO U T.1I.

B mnpouecce u3ydeHUsT TEOPETHUECKHX pa3/IelioB Kypca HCHOJb3YIOTCS
HOBBIE  OOpa3oBaTelIbHBIE  TEXHOJOTMU  OOydYeHHUsA.  JEMOHCTpAIMOHHBIC
IPOrpaMMbl; UH(POPMAITMOHHO-CITPABOYHbBIE CUCTEMBI; DJIEKTPOHHBIE YUEOHUKH.

JlanHble TEXHOJIOTMM 00ECTIeUrBAIOT 0oJiee HATJISAHYIO MOJavyy MaTepuasa
3a cyeT MyJbTUMeAua. Vcmonap30BaHHME BIEKTPOHHBIX Y4YEOHHUKOB IO3BOJISET
pasrpy3uTh NpENnojaBareiiss U YBEJIMYUTh 3aUHTEPECOBAHHOCTH CTYJEHTOB B
npeamere. [Ipu pabote ¢ MyJIbTUMEIUUHBIMU TIporpaMmamMu 00ecleynBaeTCs
oOpaTHasi CBSI3b, OCYILIECTBISAETCA OBICTPHIA TOWCK HYXHOH HH(pOpPMALINH,
HDKOHOMHTCSI BpeMs HpPU MHOTOKPATHBIX OOpalIeHUSIX K THUIEPTEKCTOBBIM
OOBSICHEHUSAM; HapsiAy C KpaTKUM TEKCTOM, OOBSCHEHHUS COINPOBOXKIAIOTCA
JEMOHCTpalrell aHUMAMOHHBIX 3P ()EKTOB M1 CHHXPOHHBIM 03BYUMBAHUEM.

[TomuMO  TpagIMUMOHHBIX  OOpPA30BATENBHBIX  TEXHOJOTMA  TaKxke
NPUMCHSIOTCS JAMCTaHIIMOHHBIE (popmbl oOyueHus B pexxumax Off-line u on-line,
KOTOpBIE€ MO3BOJISIOT MOJYYUTh MOJHOLEHHOE 00pa30BaHME CTYJEHTaM, KOTOpHIE
M0 TEM WIM HHBIM MpPHYMHAM HE MOTYT PEryJsipHO NOcCenaTh ayJIuTOPHbIC
3aHATHUA.

Oco0enHOCTH 00pa30BaTeIbLHBIX TEXHOJOTUH VI MWHBAJWAOB M JINI C
OTrPAHMYEHHBIMH BO3MOKHOCTSIMH 310POBbS

Bei6op MeTonoB 0O0ydeHHsI OINpeAesseTcss COAepKaHUEM JUCIUIUIMHBI,
ypOBHEM MpOPECCHOHATIBHOW MOATOTOBKU MpPENoJiaBaTelisi, METOAUYECKOro H
MaTepHAIbHO-TEXHUYECKOr0 00ecreyeH s, 0COOEHHOCTSIMU BOCIPUSITHS y4eOHOM
uH(pOpMallMM  CTY/JICHTOB-UHBAJIMJOB M  CTYJIEHTOB C  OTrpaHUYCHHBIMU
BO3MOHOCTSIMH 37J0POBbS U T.J.

Jist c1a®GoBUIALIMX CTYJIEHTOB B JIEKUMOHHBIX M YYE€OHBIX ayIUTOPUSIX
JOJDKHA OBITH MPEAYCMOTPEHA BO3MOXKHOCTH MPOCMOTpa yNAJEHHBIX OOBEKTOB
(HampuMep, TEKCTa Ha JOCKe WIM Cilaiija Ha DJKpaHe) TMpH IOMOIIH
BUJICOYBEJIMUUTENEH JUIsl  yAaJeHHOro mnpocMotpa. Jlig 4ureHuss ydeOHo-



METOJUYECKON JINTEPATYPbl HEOOXOUMO MPEAYCMOTPETh HAJTUYUE SJEKTPOHHBIX
aymn. [Ipy HE0OXOaUMOCTH NTOMKHA OBITh MPEAYCMOTPEHA BO3MOXKHOCTH 3allCH
JEKIHI Ha TUKTO(DOH.

Crnabocnplmaniae  CTYACHTBI  JIOJDKHBI — MOJy4YaTh  JIOMOJHUTEIBHYIO
uHpopManmMoO 10 JAWCHUINIMHE W3  BHJICOMATEPUANIOB,  ITOJTOTOBIICHHBIX
MpEenogaBaTeIIeM.

6. YueOHO-MeToaMYecKOe o0ecrieyeHHe CAMOCTOSITEILHOH PadoThI
cTyAeHTOB. OLeHOYHbIe CpeACTBa AJsl TeKYIIero KOHTPOJIA YCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTECTAIMU 110 MTOTAaM OCBOCHMS TUCHHUIJINHBI.
CamocrosiTenbHass paboTa CTYAEHTOB 3aK/I0O4aeTcs B paboTe CcO CHeluanbHOU
auTepaTypoH, paboueil mporpaMMoON MUCIUIUIMHBI U KOHCIEKTOM JICKIIMM Jist
MOBBIILIEHUSI CBOET0 MPOPECCHOHATBHOIO YPOBHS, YCHEUIHOTO MPOXOXKICHUS
TEKYIIET0 KOHTPOJSA YCIIEBAEMOCTH, CHA4M IPOMEXKYTOUYHOM AaTTECTAlUU IO
WUTOTaM OCBOEHHUS NUCHUIIMHBL. [[OMHMO 3TOr0 CTyIEHT AOJKEH CaMOCTOSITEIBHO
PELINTh KOHTPOJIbHYIO PadoTy.

6.1. IlporpamMmma camMoCTOSITEILHOM PadOThI CTY/IEHTOB

Tema Bun dopma Oo0bem
yueOHoM
padoThI
(4acoB)

1.2. DnemMeHTbl KHHEMATHKU noarotoBka | CPC 6e3 yuactus 1
K 3a4eTy npernoiaBaTes
1.3. lunamuka matepuanbHoil | nogroroBka | CPC 6e3 ywyactus 1
TOUKH u CHCTEMBHI | K 3a4eTy npernoiaBares
MaTepUaIbHBIX TOUEK
1.4. HeunepimanbHbie noaroroBka | CPC 6e3 yuactus 1
CHCTEMBI OTCYeTa K 3a4eTy IpernoiaBaTens
1.5. Pabora u sHeprus noarotroBka | CPC 6e3 yuactus 2
K 3aUeTy U K | IpenojaBaTes
3amumre JIP
1.6. JIpmxenue tBepaoro Tena | moarotoBka | CPC 6e3 yuactus 1
K 3a4eTy npenojaBarens
1.7. JIBmwxeHue KUJIKOCTEH U noaroroBka | CPC 6e3 yuacTtus 2
ra3os K 3a4eTy U K | IpernojaBarens
3amure JIP
2.1. MonekynsipHo- noarotoBka | CPC 6e3 yuactus 1
KUHETUYECKasl TEOpHs] K 3a4eTy npernoiaBaTes
2.2. TlepBblit 3aKOH noarotoBka | CPC 6e3 yuactus 2
TEPMOANHAMHKH K 3a4eTy npenoiaBaTes
2.3. Bropoii 3akoH noarotoBka | CPC 6e3 yuactus 2
TEPMOAMHAMUKH K 3a4eTy npenoaBarens




2.4. PeanibHBIC Ta3bI noarotoBka | CPC 6e3 yuactus
K 3a4€Ty TIPETIOIABATEIISI
2.5. Kunkoctu noarotoBka | CPC 6e3 yuactus
K 3a4€Ty MPEToIaBaTeIsI
3.1. [ToneBast mogens Matepun | moaroroBka | CPC 6e3 ydactus
K 3a4eTy TIPETIo1aBaTesI
3.2. VYpaBuenus | moaroroBka | CPC 6e3 yuacTust
AIIEKTPOMArHUTHOTO TIOJIS K 3a4ETy TIPETI0IaBaTEsI
3.3. Dnektpocrarnueckoe nosie | moaroropka | CPC 6e3 ywactus
B BaKyyMe K 3a4eTy U K | IpernoaBaress
3amure JIP
3.4. Dnexrpocrarnyeckoe noje | noaroropka | CPC 6e3 yuactus
B BEIIECTBE K 3a4eTy U K | IpernojaBarens
3amure JIP
3.5. DaexTpudeckuit Tok noaroroBka | CPC 6e3 yuacTtus
K 3a4€Ty U K | IPEToIaBaTerIs
zamure JIP
3.6. MaruuTtHoOe 110J1¢ noaroroBka | CPC 6e3 yuacTtus
K 3a4€Ty MIPeToIaBaTest
3.7. 3akoH snekrpomarauTHo# | moarotoBka | CPC 6e3 yuactus
WHTY KUK K 3a4eTy TIPETIOIaBaTEsI
3.8. Maruutnoe mone B | noarotoBka | CPC 6e3 ywactus
BEIIIECTBE K 3a4ETy TIPETIoIaBaTesI
3.9. DnexrpomarnuTtHoe nosie | noaroroBka | CPC 6e3 yuactus
K 3a4eTy MIPEToiaBaTesl
4.1. Mexanunueckue | noarotoska | CPC 6e3 yuactus
KoJIeOaHUs U BOJIHBI 3a4eTy MIPEToiaBaTest
4.2. 'eomerpuueckas ontuka | noarotoka | CPC 6e3 ydactus
K 3a4eTy K | IpernojiaBaTesis
3amure JIP
4.3. HNurtepdepenns u | noaroroBka | CPC 6e3 yuactus
nupakius cBeTa K 3a4eTy K | IpernojaBarTels
zamure JIP
4.4. Tuctiepcus cBeTa U noarotoBka | CPC 6e3 yuactus
B3aMMO/ICHCTBHE CBETA C K 3a4eTy MIPETIo1aBaTesI
BEIIICCTBOM
4.5. Ionsipuzaius cBera noarotoBka | CPC 6e3 yuactus
K 3a4eTy K | MpemnojaBaTess
3amure JIP
5.1. Temnnooe wu3nyudenwue, | noaroropka | CPC 6e3 yvactus
(GOTOHBI M X CBOMCTBA K 3a4ETy MIPEToiaBaTest
5.2. DnemeHThl KBaHTOBOM | moaroroBka | CPC 6e3 ywactus
(073707951 K 3a4eTy MIPENOaBaTES




Cooeporcanue CPC

BOl'[pOCbI AJIS1 CAMOCTOSITEIbHOIO U3YYECHMUS .

=

[ToHsiTHE MaTepUAIbHOM TOYKH. TPaeKTOpUs MATEPUATIBHON TOUYKHU.

2. CKOpOCTh M YCKOPEHHE; TaHTEHIMajdbHAs U HOPMAaJIbHAsl COCTAaBISIOIINE
YCKOPEHHS.

3. JIBM)KEHHE TOYEYHOTO Tela 1O OKPYXKHOCTH, YTIIOBasi CKOPOCTh M YIIIOBOE

YCKOpEHUE.

Cuna u macca; aeopManus TBepIbIX Tell.

3akoHbl MexaHUKHA HpIOTOHA.

WIMIynibC CHITBI M KOTMYECTBO JABUKCHHS TEII.

3aKOH BCEMUPHOTO TATOTECHUS.

[TpyHIMT O THOCUTENBHOCTH ISl MEXaHUYECKUX SIBJICHUH.

Kunetnueckasi SHEpTrus BpAIAIOIIEToCs TeJia; MOMEHT WHEPITUH.

lO 3aK0H COXPaHEHHS KOJNYECTBA JBUKEHUSI.

11.3akoH coxpaHEeHHs] MOMEHTA KOJIMYECTBA IBUKCHHUSI.

12.3aKk0H cOXpaHEHUS MEXaHUYECKON IHEPTUH; CUJIa TPEHUS.

13. CTonkHOBEHUE MIAPOB.

14.Ocobennoctu cun unepiuu. LlenTpobexHas cuina MHEPIUH.

15.Cunbl uHEpUUH, NEUCTBYIOIIME HA TEJO0, JIBUXKYIIEECS BO Bpalllalolieics
CUCTEME OTCUETA.

16. KoproaucoBo yCKOpeHHe.

17. Cuna Kopuomnuca u ee posib Ha 3emiie.

18. CranmmonapHsbIit moTok. [lone ckopocTelt, THHUY U TPYOKH TOKA.

19. YpaBHeHne HEpa3pbIBHOCTH CTPYH.

20.YpaBHenne bepHymmu u ero npwiokenus (MogbeMHas CWiIa KpbUia
camoJIeTa, a’pallus MOYBhI).

21. Bsazkocts. JlamunapHoe u TypOynenTHoe Teuenus. Yucno Pelinonbaca.

22. ®opmyna Croxkca.

23. XapakTep ABMKCHUS BOJTHBIX IIOTOKOB.

24. MonexkyIsapHbIE CHITBI B peabHBIX Ta3ax.

25. Ypasuenue Ban-nep-Baanbca.

26. [Tepexon 3 ra3000pa3HOTO COCTOSIHUS B JKHJIKOE.

27.MetacTaOMIbHBIC COCTOSTHHUSI.

28. BHyTpeHHS SHEprus peajbHbIX ra30B.

29.93ddexr [xoyns — Tomcona.

30. MonekynspHble CHJIBI B KHAKOCTSAX. I[lOBEpXHOCTHOE HATSDKEHHE U
K03 (DHUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS KUIKOCTH.

31.[ToBepXHOCTHO-aKTHBHEIEC BEIIECTBA.

32. JlaBneHue MoJ] M30THYTOM MOBEPXHOCTHIO )KUIKOCTH.

33. CmaunBanue. KanusuisipHble siBJICHUS.

34. TerioBOe TBUKEHHE.

35.Omnpeznenenne wupeanbHoro rasa. (OCHOBHOE YpaBHEHHE KHHETHYECKOM

TEOpPHUU Ta30B.

©oo~Nogbh



36. YpaBHEeHHE COCTOSHUS HICAIBHOrO Ta3a.

37. 3oxopuueckuii mporecc.

38. Uzobapuieckuii mporiecc.

39. Uzotepmudeckuii mpoiecc.

40. AnqnabaTrudeckuii mporecc.

41. TennoeMKOCTH ra3oB.

42.1lepBbIit 3aKOH TEPMOJIUHAMUKH.

43. BuyTpeHHsIq SHEprus peajbHoro rasa.

44. PaBHOBECHBIE U HEPABHOBECHBIE COCTOSHUS U MPOLIECCHI.

45. Kpyrossie (3aMKHYTbIE) POLIECCHI.

46. BTopoil 3aKOH TEPMOJUHAMUKH.

47.DHTpONuUsl CUCTEMBI.

48. luxn Kapno.

49, Pacnipenenenue bonbpiimana.

50. Pacipenenenrie MakcBesia mo CKOPOCTSIM.

51. Omnpit lTepHa.

52. Iuddyswus, TEIIONpoOBOAHOCTD U BHYTPEHHEE TPEHUE B Ta3ax.

53. Jlmnna cBoOogHOTO TTpodera MoJIeKyJ I UacalbHOTO Ta3a.

54. PeanbHble ra3el. YpaBHeHue Ban-aep-Baanbca.

55. MUKPOKaHOHUYECKOE pacpeieieHHUE.

56. Kanonuueckoe pacnpenenenue ['n66ca.

57. Teopema JInyBummis.

58. Cua ToKa, IIIOTHOCTH TOKA.

59.3akon Oma B auddepeHunanbHOil U UHTErpaibHOU (opMmax ISl ydyacTka
LEMH.

60.3/1C. 3akon Oma jus ydactka 1enu, couepxamied DJC, u i moiaHoM
LENH.

61. PazBeTBnennsble anexkrpuueckue uenu. [Ipasuna Kupxroda.

62. YpaBHenuss MakcBeia JJisi Cpe/ibl.

63. DHEeprus AMEKTPOMArHUTHOTO TOJIS.

64. Teopema YmoBa-IloiiTunra.

65. 3aK0H COXpaHEHUS YHEPTUU U UMITYJIbCa JUTSl SJIEKTPOMArHUTHOTO TTOJIS.

66. IlepeMeHHOE MEKTPOMArHUTHOE T0JIE B OJJHOPOJIHOM Cpesie U BaKyyMe.

67. BomHOBOE ypaBHEHHUE.

68. Di1eKTpOMarHuTHOE U3ITydCHHE.

69. OcHOBHBIE 3aKOHBI T€OMETPUUIECKON ONTHUKH.

70. Tlpuanun depma 1 ero npuMeHEHUE.

71. JIunzel. [loctpoenne nzo0paxeHuil B JIMH3aX.

72.3aKkoHbl OTpaKeHUs U TIpesioMiieHus cBeTa. OTHOCUTENbHBIA U a0CONTIOTHBIH
MOKAa3aTeNu MPETOMIICHHUS.

73.TlonHOE BHYTpEHHEE OTpaKEHUE.

74. Tlpuniun depma.

75.JIun3er. @opmyna TOHKOHM JMH3BL. PucyHOK (MOCTpoeHME Xona Jyded B
JIMH3E).

76. BomHoBOE ypaBHeHHe. BekTop YMoBa-IloiiTunra.



7. aTepdepenuusd. Y cloBusi MAaKCUMyMa U MUHUMYyMa UHTEPPEPEHIIUH.

78.Tloockl paBHOTO HAKIIOHA.

79.Tlomockl paBHOM TOJIITUHBI.

80. [Tpunrun I'oitrenca-®Openens. Judpakmms.

81. Mudpakuuss Ha y3KOM Mmend. YCIOBUA MaKCUMymMa HW MHHUMYyMa
WHTEHCUBHOCTH CBETa NpU TU(PAKIIMK HA OJTHOM IIEIH.

82. ludpaknnonHas pemnieTka. YCIOBHUs TJIaBHBIX MaKCUMYMOB, TJIABHBIX H
JIOTIOJTHUTENIbHBIX MUHUMYMOB B TU(PPAaKIIMOHHON pEIIETKeE.

83. Hucnepcus. ®opmyna 3enbmeiiepa.

84.Ilornomenue ceeta. 3akoH byrepa.

85. EcrecTBennsiii cBet. [lonsipuzanus ceeta. Buabl nonspuzamnuu.

86. Crioco0O»! nmoryyeHus MoJIIPU30BAHHOIO CBETa. 3akoH bprocrepa.

87. JIBoitHOE Jy4ernpenoMIIeHuE.

88.Ilpusma Huxkons. 3akon Mamtoca.

89. OnTuuecku akTUBHBIEC BelecTBa. 3akoH bro.

90. CnexTpasnbHbIN aHATH3. BUIBI CIEKTPOB.

91.3akon Kupxroda.

92. ®opmyna bansmepa-Putia.

93. KomOMHaMOHHBIN TpUHIAT PuTIIa.

94.Tloctynatsl bopa.

95. DemMeHTH MaTPUIHOW MeXaHUKH | eii3eHOepra u ee OCHOBHBIC TOJIOKEHUS.

96. Ilpunnun HeonpeaeneHHocTH [ eizendepra.

97.TlonsTHE 0 MOJHOM Habope.

98. SAnpo. CrabuibHBIC U HECTAOMIIBHBIC SIIPA, UX OCHOBHBIE XapaKTEPUCTUKH.

99. Macca aTOMHBIX sIIep U DHEPTHsI CBSI3U HYKJIOHOB B sIIpE.

100. PaanoaktuBHOCTH sia€p.
101. 3aKOH paAMOAKTUBHOIO pacnajia.
102. OCHOBHBIE THUIIBI pacmaaa saep.

TemaTuka pedeparTosn:

Hanucanue pedepaToB o 1aHHOW AUCIHUIIIIMHE HE MIPEAYCMOTPEHO.

TemaTuka JOKJIA10B:

Hanucanne nokyiagoB 1Mo JaHHOW AUCHUILIMHE HE TPETYCMOTPEHO.

TemaTnka KypcoBbIX padorT:

Hanucanue KypcoBbIX paboT MO JaHHOW JUCIUIUIMHE HE MPEAYyCMOTPEHO.

IIpuMepHbIii NepedyeHb TeM KOHTPOJIbHOI padoThl

«Mexanuka» u «MoJiekyasipHasi (pU3nKa»

Kunematuka. PaBHOMEpHOE U  PaBHOYCKOPEHHOE  JIBUKCHMUSI.
KpuponuneitHoe nBuxeHue. [[BukeHue Tena, OpoIeHHOTO MO/ YIIoM
K Topu3oHTy. BpamarensHoe nBmxeHue. Pabota u MOmHOCTh. 3aKOH
COXPAHEHHUS IHEPTUU B HEPEISITUBUCTCKOM ClIydae.

Pacuer mapaMeTpoB WHA€aNbHOrO ra3a B pPa3IMYHBIX COCTOSHUSX.
[leppoe u BTOpoe Hauanma TepMmoauHamuku. PaGora mpu
M30IIpOLECCaX.



«JIEKTPHUYECTBO U MArHEeTH3M» M «OnTHKa»
[locTossHHOE ANEKTpUUYECKOE MoJie. PacdeT 3IeKTpUYEeCcKux MoJied u
NOTCHIMAJIOB  PAa3IW4HBIX CHCTEM 3apsAnoB. IIpoBogHuku w
OUDJIEKTPUKUM B JJIEKTpUYecKoM  mosne.  Pacder  eMkocTH
KOHJICHCATOPOB. DHEPIHUsl dJIEKTPUUECKOTO OJIA.
Onektpuueckui  Tok. IlocTtossHHOoe MarHuTHoe TmoJe. Pacuer
IEKTPUUYECKUX Lienell. JIBuKeHUE 3apspKeHHBIX YacTUL] B MArHUTHOM
nosie. Pacdyer MarHMTHOTrO MOJS MPOBOJAHUKOB CIOKHOW (DOPMBI.
[Tone nBuxymuxcs 3apsaoB. C uHIYKINH.
3akon npenomienus. Unrepdepenius, nudpakius ceera.

YueOHO-MeTOoAMYeckne MaTepuaJbl 1 CPC:
1. CasenbeB M.B. Kypc ¢usuku. Yued. nmocobume: B 3-x 1. — CII6.; M.;
Kpacunonmap: Jlans. T.1: Mexanuka. Monekymsipaas ¢usuka. — 2008. — 354
c.; T.2: DnexrpruuectBo. Boxasl. Ontuka. — 2008. — 500 c.; T.3: KBanToBas
ontuka. AtomHasa ¢usuka. Gusuka TBepAoro tena. Gusnka aTOMHOTO sapa

u aneMmenTapHbix yactuil. — 2008. — 406 c.

2. CuByxun JI.B. O6mmii xypc ¢usuku. Yueb. mocobue: B 5-tu T. — M.:
OU3SMATIINUT. T.1: Mexanuka. — 2006. — 560 c.; T.2: TepmoauHamMuKa u
monekymsipHas ¢usuka. — 2006. — 544 c.; T.3: DnexrpuuectBo. — 2009. —
646 c.; T.4: Onruka. — 2006. — 792 c.; T.5: AToMHas u saepHas Gpu3nKa. —
2006. — 784 c.

Kuraiiropoackuit A.W. Beenenue B pusuky. — M.: Hayxka, 1973. — 688 c.
4. MatseeB A.H. Monekynspuas ¢usuka. — CII6.; M.; Kpacuonap: Jlans,

2010. - 368 c.

5. KsacuukoB U.A. Tepmoaunamuka u craructuyeckas ¢usuka. T.1. Teopus
paBHOBeCHBIX cucteM. Tepmoaunamuka. — M.: Equtopuan YPCC, 2002. -

240 c.

w

6.2. OueHoYHBbIE CpeaCcTBa /Jsl TEKYIIEro KOHTPOJS YyCHeBaeMOCTH,
MPOMEKYTOYHOM aATTEeCTAIMM MO HTOTaM OCBOEHMS THCUMILIUHBI

Ornenka KayecTBa OCBOCHUS MUCIMIUIMHBI BKIIOYAET TEKYIIMH KOHTPOIh
YCIIEBAEMOCTH M MPOMEKYTOUHYIO aTTECTAIMIO O0YJAIOIINXCS CTYICHTOB.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYACT B ceOsl PEIICHHE KOHTPOJIBLHOMN
paboThI, TECTOB IO BCEM HM3YUYEHHBIM paszieiiaM AucHUIuHbl (cM. .1 pasmena 6.2) u
3aIMTy JJabopaTopHBIX padoT (Tembl JIP cm. pasmen 4.3 mporpaMmai).

[IpoMexyToUYHasE aTTeCTalMs 10 MTOraM OCBOCHHMS JUCHUILIMHBI TPOBOAUTCS B
¢dopme 3adeTa B IEPBOM CEMECTPE.

OueHo4YHbIE CPpeaCTBA MO AMCUUILIHHE!

n.1l. [IpumepHbIe TECTOBBIE 3aaHUS VIS TEKYIIET0 KOHTPOJIS
Paznen «Mexanuka»
Tect Nel.
K xaosxcoomy 3adanuro Oamvl Heckonbko 0meemos, U3 KOMopvblX MOAbKO O0O0UH



sepublil. Boiopannsiii Bamu omseem ciedyem ommemumo kpecmuxom (X) 6 onanke
0meemoa.

3uax @-obosnauaem, umo cpeou omeemos 1-4 nem eepmuvix. Hcnonvsyromcs
o0Owenpuramole 0003HaAYEHUSL PUUYECKUX BETUUUH.

1. Pagmyc-BekTop ABUKYIIEHUCS TOYKH 3TO!
1) BeKTOp, KacaTeabHbII K TPACKTOPUHU JABMIKECHUS TOUKH;
2) BEKTOP, COCIUHSIONINI TEJI0 OTCUETa M IBUXKYIIYIOCS TOUKY;
3) BEKTOp, COCIUHAIONINI HAYAIbHYIO U KOHEUHYIO TOYKH TPACKTOPHUH;
4) BEKTOp, paBHBIN MIPOU3BEICHUIO BEKTOPA YCKOPEHHUS Ha BpEMS;
5) cpeau oTBeTOB 1-4 HeT BEpHBIX (Iayee TakoW OTBET 00O3HAYAETCSA Kak

@).
2. Ecnu  BEKTOp CKOpPOCTHM MAaTEpUalbHOW TOYKH HE HU3MEHSACTCS o
HAIPaBJICHUIO, TO 3TO JIBWKCHUE!
1) paBHOMEpHOE 10 OKPY)KHOCTH;  2) KoJiebaTeabHOe;
3) nmpsMOJIMHEHHOE; 4) mpou3BOJIHHOE; 5 @.
3. Kunemartmueckoe ypaBHEHHE PaBHOYCKOPEHHOTO JABIKEHHS UMEET BUL:

1) X=5+2t; 2) X =5+2t+4t%; 3) X =3t(1+2t?); 4) X =8+4t -t
5) X =3t(2-3t).
4, Ha rpadwuke mnokazaHo H3MEHEHHE C TEUYCHUEM
BPEMEHHU YCKOPEHHSI TOUYKH Ha MPSIMOJIUHEWHOM OTPE3KE
nytd. HauanbHas ckopocTh paBHa HymM0. CKOpOCTb 211+
TOYKH B MOMCHT BPCMCHU '[2 paBHA ...

3 5 3 5 — 0 ——t >
1) altl; 2) Ealtl; 3) Zaltl; 4) Zaltl; a3 A'\/' t
5 @.

S. 3aBUCUMOCTb OT BpPEMEHHM JIMHEHHOM CKOPOCTH JIOTIATKH TYpPOMHBI,

pPacnoyio)KEHHOM Ha PacCTOSHMM 1 M OT OCH BpalleHMs, 3a/l1aeTCid ypaBHEHHUEM

v=2t+0,2t* (8 emunnnax CHU). Uepes 15 ¢ moclie Iycka BEIMUYMHA YIIIOBOTO
YCKOPEHUS JIONATKU TypOUHBI OyJIeT paBHA ...

1)8c¢?%  2)10c¢% 3)2c¢% 4)5 ¢ 5)7 ¢
6. TBepmoe Teno coBepiaeT MOCTYNaTeIbHOE IBIKCHHE, €CITH:
1) 3a mr0OBIe paBHBIC MPOMEKYTKH BPEMEHHU ITOBOPAYHMBACTCS HAa DPaBHbBIC
yTJIHI,
2) mobas mpsMasi, MPOBEACHHAS B TEJC OCTACTCS IMapajlieIbHOW caMoi
ceoe;

3) 1EeHTp Macc TBEPAOIO Tella ABMKETCS MPSIMOJIUHEIHHO;
4) Bce TOYKH TBEPJOTO Teja MMEIOT OJMHAKOBBIC YIIIOBBIC CKOPOCTH;
5 @.
1. Macca Tena — 3T0:
1) KOJIMYECTBO BEIIECTBA, COACPIKAIICTOCS B TEIIC;
2) Bec aTOMOB M MOJICKYJI TeJla,
3) Mepa MHEPIHHU Tela;
4) BenMYMHA, IPOMOPIHOHATIbHAS YCKOPEHHUIO TEIa;



5 @.
8. KonnuectBeHHast Mepa AEUCTBHS OJHOTO TeJIa HA JIPYrO€ 3TO:
1) wmIynbe Tena;
2) Mepa WHEPIIHH,;
3) M3MEHEHHUE CKOPOCTH, YMHOKEHHOE Ha Maccy;,

4) cuna,
5 @.
9.  Vkaxure Hauboiee 0011yt0 (hOpMY BTOPOT0 3aKOHA JUHAMUKH
1) F=ma 2)F=vim/. 3 a=F/ d; 4F=®. 5@
- ma, =vamGes v=Fdt ~ /dt '

3nece F — mpunoxkeHHass K Teny cuia; M — macca; V — CKOPOCThb, & —

YCKOPEHHUE; P — UMITYJIbC Tela.
10. HeoOXoIMMBIM YCIOBHEM BBINOJHEHUSI 3aKOHOB COXpaHEHUsi B (U3HKE
ABJISIETCA .

1) KOHCEpBaTUBHOCTH BHYTPEHHHX CHJI CHUCTEMBI,

2) KOHCEPBATUBHOCThH BHEIITHUX CHJI, ICHCTBYIOIIMX HA CUCTEMY;

3) cucrema OKHA OBITh 3aMKHYTA,;

4) Tema, BXOISIIME B CHCTEMY, HE JIOJDKHBI B3aWMOJICHCTBOBAThH IIPYr C

JIpYyrom;
5 @.
11. Pabora cunbel F Ha mepememenun | B obwem ciyuae OTNpenenseTcs
BBIPAKEHUEM

! S 1
1) A=F1; 2)A=FICosa; 3)A=F.,|; 4) A=) F(x)dx;, 5)A=(Fxl).
0

3nech A — paboTa; a — yroj MexJay BEeKTOPaMH CHJIbI U MTEPEMEILICHHUS.
12.  YckopeHue cBOOOIHOIO MaieHus Teaa BOJIU3U 3eMIIU 3aBUCHT:

1) ot macchl Tena,

2) OT MaccChl U arperaTHOrO COCTOSIHHS TEJa;

3) OT BBICOTHI HAJ] IOBEPXHOCTHIO 3EMJTU M ITUPOTHI MECTHOCTH;

4) OT MPOM3BEACHUS MACChl 3eMJIM Ha Maccy Tella,

5 @.
13. Ha 06apabGan pamgmycom R =05 M HaMOTaH IIHYp, K KOHIy KOTOPOTO
MPUBS3aH Ipy3 Maccod m=10 kr. I'py3 omyckaercs ¢ yCKOPEHHEM a =2 m/c.
MowmenT nnepunu 6apabana ...

1) 12,5 KM 2) 2,5 KM 3) 15 KM

4) 10 kr-m%; 5) 20 kr-m>.
14. Tenmo maccoii M ABUKETCA CO CKOPOCTBIO V U yAApSETCA O HEMOJBHKHOE
TEJI0O TAKOW K€ MACChl. Yap LEHTpalbHbIM M Heynpyruil. KommuectBo Tema,
BBIJICJIUBIIIEECS MPU yAape, PaBHO ...

_1 . _3 2. _1 e _5 2.
1) Q—2mv ; 2) Q FUARE 3)Q FLAR 4) Q FLLRE
5 @.

Paznen «MonekynspHas pusnuka»
Tect Nel.
K kaocxcoomy 3adanuio O0amnvl HecKOIbkKO 0mMEemos, u3 KOmopvlX MOJbKO OOUH



sepublil. Boiopannsiii Bamu omseem ciedyem ommemumo kpecmuxom (X) 6 onanke
0meemoa.

3nax

@-ob03nauaem, umo cpeou omeemos 1-4 nem eepuvix. Hcnoawvszyiomces

06Ll4€l’lpuHﬂl’i’lbl€ 0bo3Hauenus (1)1/[31/!’{601{1/[)6 GEJTUYUH.

1.

2.

MexMoIteKyIspHbIE CUIIBI —3TO:

1) cuibI OTTAIKUBAHKS MOJICKYJI,

2) CWIIBI PUTSHKCHUS

3) CHIIBI B3aUMOJICHCTBHUS JIEKTPOHHBIX 000JI0UEK ATOMOB;
4) CWIIbI IPUTSHKCHUS M OTTAJKUBAHUS MOJICKY T,

5 @.

Mepa CpenHen JHEPTrUU TETII0BOTO JIBUKECHUS MOJIEKYJIbI

TepMOﬂHHaMHqCCKOﬁ CHUCTCMBI 3TO.

3.

1) TemmepaTypa B paBHOBECHOM COCTOSTHHUH CHCTEMBI;

2) cpeaHee IaBIICHHUE,

3) mpou3BeAcHHE CKOPOCTH MOJIEKYIIbI Ha €€ UMITYJIbC,

4) mpousBeneHue 00bEMA raza Ha €ro JaBJICHHE, OTHECEHHOE K KOJHUYECTBY
MOJIEKYI,

5 @.

OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU UIACATbHOIO

raza UMeeT BUI.

5.
hopm

6.

HpOI/ICXOI[SIH_II/Iﬁ C OIHUM MOJICM JIBYXAaTOMHOI'O MJCAJIBHOT O o -

rasa.

HN3BHC TCIIJIa HA YYaCTKC...

7.

— . — . P/ — . V/ = . no—
1) PV =Const; 2) P=nkT; 3) % =Const; 4) % = Const; 5)PV" =Const.

3necw P — naBnenue; V — 00bem; T — TeMIieparypa,

k — moctrosiHHas bosibiiMana, N — KOHIICHTPALIUS. P. M
WneanbHbIM ra3 IMEET MUHUMAJIBHYIO BHYTPEHHIOIO DHEPTUIO 3
B COCTOSIHUU 2
11,23 2) 1; 3) 2; 4) 3; 5 @.
@u3nyecKud CMBICI IEPBOIO0 Hayajla TEPMOAUHAMHUKU B
e 1Q =dU +YA:

1) ycraHaBnMBaeT CBs3b KOJHMYECTBA TEIUIA KW BHYTPEHHEW OSHEPruu

TEPMOJUHAMHUYECKON CUCTEMBI;

2) ecTb 3aKOH COXPAaHECHHS U MPEBpAICHUS YJHEPTUU B TEPMOJUHAMUICCKIX

nporueccax;

3) yka3bIBaeT, 4TO HEJIb3sl OJTHOBPEMEHHO W3MEHSATH BHYTPCHHIOIO SHEPTHUIO

U coBepIIaTh paboTy;

4) ycTaHABJIMBACT, YTO CUCTEMA MOXKET TOJIbKO TOJIy4aTh TEIJIO U3BHE;

5 @.

Ha pucynke wu300pakeH IUKIMYECKUN Ipoliecc,

['a3 coBepmiaeT paboTy TOJBKO 32 CYET MOJIYYEHHOTO

1) 2-3; 2)3-1;  3)1-2;  4)1-2 2-3; wa |- -
5) 2-3, 3-1. | ;

Ecnum pmysi  MHOroaTOMHBIX MOJIEKYJl Ta3za IIpH




temneparypax 100 K Bkiax sHeprum kosieOaHusi sAep B TEIJIOEMKOCTh Ta3a
NPEHEOPESKUMO MaJ, TO W3 TNPEATOKCHHBIX HIDKE HICATHHBIX Ta30B (BOIOPO,
a30T, TeNWi, BOJSHONH TMap) W30XOpHyH TemioemMkocth C, =3R (R -

YHHUBEpCaJIbHAs ra30Bas IOCTOSHHASA) UMEET OJJUH MOJIb ...

1) Bosiopoa; 2) azota; 3) remus; 4) BOASHOrO mapa; 5) @.
8. B nneanbHOM TemioBoi MamuHe, padoTaromei o mukiry Kapho,
a0CoJIIOTHAS TeMIIepaTypa HarpeBaTess B 2 paza MPEeBhIIIaeT TEMIEpaTypy
XonoauabHuKa. Eciu Temneparypa XoJ0oAMIbHIKA YMEHBIIIUTCS BIABOE MPU
HEU3MEHHOM Temrieparype Harpesarens, To KII/] MamvHbl CTaHET PaBHBIM ...

1) 75%; 2) 100%; 3) 90%; 4) 50%; 5) 30%.
9. Bropoe Hawanmo TepMoaMHAMUKK (M3MEHEHHE SHTPOIHU H30JUPOBAHHOM
TEPMOIMHAMHYECKON CHCTEM) YCTaHABJINBACT:

1) SHEPTHIO0 CUCTEMBI;

2) HampaBJICHUE TCYCHHUS MPOIIECCOB,;

3) TemmepaTypy CUCTEMBI;

4) naBiieHHE BHYTPH CHCTEMBI,

5 @.

Paznen «9nmekTpudecTBO 1 MarHeTH3M»
Tect Nel.

K xaoxcoomy 3aoanuro O0amvl HeCKONbKO 0OMEemos, U3 KOMOPbIX MOAbKO OO0UH
sephblil. Boiopanunwviti Bamu omeem credyem ommemumo kpecmuxom (X) 6 onanke
omeemoe.
3uax @-obosnauaem, umo cpeou omeemos 1-4 nem eepmvix. Hcnonvsyromes
oOwenpunamole 0003HaAYEHUL PUUYECKUX BETUUUH.

1. Kakas wyacThma SBJISCTCS HOCUTEIIEM HAWMEHBIIETO0 OTPUIIATSIBHOTO
3apsiaa?

1) oyeHb MaJICHbKas MBIIMHKA,

2) anbda YacTHIIa;

3) TpOTOH;

4) HEUTpOH,

5) ayeKTpoH.
2. 3akoH KynoHna ycTtaHaBiuBaer:

1) BeaMYMHY 3apsJI0B,;

2) Maccy 3apsKCHHBIX YaCTHII;

3) cuty B3aUMOJICHCTBHS IBYX TOUYCYHBIX 3apsIOB,;

4) paccTosiHUE MEKIY 3apsaaam;

5 @.
3.  Ha pucyHke u300pake€Hbl CHJIOBBIC JIMHUM JJIEKTPOCTATHUYCCKOTO IOJIS.
VYKaxuTe BepHOE COOTHOIICHHE /I BEIMYMHBI HAPSHKEHHOCTH E TMOJIA B TOYKAX
A, BuC.

1) E, >E; > E.;

2) E, =Ec > E;; ‘E_/

3) E, =E. <Eg;




3TO.

5.

pucyHnok) u3 Touku A B Touku B, C, D u E mepememaror
3apsa Qo.M paborel mo mepemelneHuro 3apsnga o
(g, <0) B moJe 3apsina (o CIpaBeIMBO COOTHOIICHHE.. ..

6.

4) En<Eg <Eg;
5) E, >E; <E.
Pa3HocTh IMOTCHOMNAJIOB MCKIAY ABYMA TOYKAMH SJICKTPOCTATHYCCKOI'O ITOJIA

1) BenWuWHA, YHCICHHO paBHas paboTe MO TEPEMENICHHIO CSIUHUYIHOTO,
MOJIOKUTENBHOTO 3apsia U3 NEPBOMl TOUKH BO BTOPYIO;

2) OTHOIICHUE HAMPSHKEHHOCTH TOJIS K PACCTOSIHUIO MEXKY TOUKAMH;

3) moTeHIMaNIbHAs SHEPrUs B3aUMOCHCTBHS 3aps/I0B;

4) mpou3BeICHUE 3apsiia HAa PACCTOSIHUE MEXTY TOUKAMHU;

5 @.

B anexkTpudeckoM mosie ToueqyHOro 3apsga ( (cw.

1) Aaz =Asc =A4p =4z >0.

2) Asp=Asc =A4p =45 <0.
3) Aduz=Adup < Asc=4up.

4) Aap =Asc=Asp =4 =0,
5) @.

BemiectBa, y KOTOpBIX MpU HOPMAJBHBIX YCJIOBHSIX HET CBOOOIHBIX

HOCHUTEJIEN 3apsI/I0B:

8.

1) moaYIpPOBOIAHUKHY;
2) IUDJICKTPHKH;

3) NPOBOJHUKH;

4) 3IEeKTPOJIUTHI;

5) mna3ma.
BeriecTBa, y KOTOPBIX BCET/ia €CTh CBOOOIHBIC HOCUTEIH 3aPsIOB;
1) MOJXYIPOBOIHHKH,;
2) IWAJICKTPHKH;

3) TIPOBOJIHUKH;

4) ra3spl;

5 @.

BemectBa, y KOTOpPBIX KOHIICGHTpAlMs CBOOOJHBIX HOCHUTENEH 3apsiioB

YBEJIIMYUBAETCS C POCTOM TEMIIEPATYPHI:

9.

1) MOJYIPOBOIHMKH;
2) IMAJICKTPHKH;

3) NMPOBOJHHUKH;

4) UHEepTHBIN ras3;

5 @.

Konnentpanust cBobogubIx 31ekTpoHOB (M) u  gsipox  (Np) B

MOJIYNIPOBOJAHUKE C COOCTBEHHOM MPOBOAUMOCTBIO!

10.

1) ne>np; 2)Ne=ny; 3)Ne<ny 4)n.=0, n,=const; 5 @.
3akon Oma AJIs1 OJHOPOAHOTI'O Y4aCTKa ICIIH IIOCTOSAHHOI'O TOKA UMECT BH.



11.

1) E=F/gq; 2)U=IR; 3)U=Q/C; 4) Q=UC; 5) @.

3necy £ — HaNpsbKeHHOCTh AyekTpuueckoro mnoist; F — cuna Kynona; q —
saps; U, |, R — HanpsbkeHne, TOK M COMPOTHUBIICHUE ydyacTka mnenu; Q, C —
3aps/l U eMKOCTb KOHJIEHCATOpa.

YeTblpe CONPOTUBIEHUS BEJIMYMHOW R KaxJIoe COeIMHWIM CHayaia

MOCJIeIOBATENBHO, a 3aTeM MapajuienbHo. [Ipu 3TOM 00111ee COMPOTUBIIEHNUE . ..

12.

13.
OJTHOPOJIHOE MArHUTHOE IIOJIC IMEPICHAUKY/ISPHO CHIOBBIM
auausM  (puc.). Tok Teder «Ha Hac». Cuiaa Awmrepa, ®I
JCHCTBYIOIIAs HAa MPOBOHUK, HAMPaBJICHA. ..

14.

1) yBenuuutcs B 16 pas;

2) yBenuuutcs B 4 pasa;

3) ymensbiutcs B 16 pas;

4) ymeHbIIUTCS B 4 pasa,

5) 6yxaet pasHo R.

3aKOH JIEKTPOMAarHUTHON UHAYKIUU Dapajesi CBA3bIBACT:

1) pa3Mepsl IPOBOJHUKA U €TI0 CONPOTHUBIICHUE;

2) MHIYKIUIO MArHAUTHOTO IOJISI M CHUTY TOKA B 3aMKHYTOM TPOBOJIHUKE;

3) O.14.C. MHAYKIHHA B 3aMKHYTOM IIPOBOJHHKE CO CKOPOCTHIO M3MEHEHHUS
MAarHATHOTO  TIOTOKAa  4Yepe3  IOBEPXHOCTh, OrPAHHYCHHYIO  JITHM
IIPOBOJTHUKOM,;

4) majicHWe HANPSHKCHHUS MEXKIy JBYMsS TOYKAMHU IPOBOJAHHMKA W €O
COIIPOTUBJICHHEM,;

5 @.

[IpssMONMHENWHBIM NPOBOJHUK C TOKOM IIOMEIIEH B

v

Y

Y

v

1) BIIpaBo;
2) BBEpX;
3) BHU3,;
4) BHU3;
5 @.

HpOTOH H a-dactuna BJICTAIOT B OJHOPOAHOC MArHuTHOC II0JIC

MEePIEHINKYJISIPHO CUIOBBIM JUHUSAM, IPHYEM CKOPOCTh IPOTOHA B 2 pa3a OoJIbIIIe
CKOPOCTH a -4yacTullbl. OTHOIIEHWE MOAYJEH CHJI, JCUCTBYIOIIMX HA YaCTHUIIbI
Fo / F, CO CTOPOHBI MAarHUTHOI'O MOJIS, PAaBHO...

15.

1) 2;
2) 1;
3) y2;
4) 4;
5) 8.

B OIHOPOAHOM MAIHUTHOM IIOJIC HAXOOUTCA INIOCKAA HPOBOIAIIAA paMKa.

O/JIC unaykiuu B pamMke OyeT BO3HUKATh. ..

1) npu BpaleHUH paMKK BOKPYT OCH, TIEPIICHINKYJIIPHON CUIIOBBIM JIMHUSM

MAarHuTHOTO IOJIA,

2) MpH MOCTYNATEIBHOM JIBUKCHUN PaMKH B HAIIPABIICHHH,

NEePOCHAUKYISIPHOM CUJIOBBIM JIMHUAM MAarHMTHOI'O I10JI,

b |



3) mpu BpalllcHUU PaMKH BOKPYT OCH, MapajuIebHON CHIIOBBIM JIMHHUSIM

MarHuTHOTO I1OJIM,

4) TIpH TOCTYIATEILHOM JBW)KCHUN PAaMKH B HAIPaBJICHHUH, NMapalIeIbHOM

CHUJIOBBIM JIMHUSM MAarHuTHOI'O I10JI,

16.

5) @.

Ecnu B konebaTenbHOM KOHTYPE UHIYKTUBHOCTD KaTYIIKW YBEIUYUTD B 2

pasa, To Iepuo/a KoJeOaHui ...

17.

1) ymeHbIIUTCA B /2 pa3;

2) yBenuuurcs B /2 pas;

3) yMEHBIIUTCS B 2 pa3a,;

4) yBeIMYHTCS B 2 pa3a;

5) He U3MEHHUTCH.

3akon OMa Jis1 [eMH MEPEMEHHOTO TOKA YaCTOTHI W, C MOCIEI0BATEILHO

COCIMHEHHBIMU compoTuBiecHueM R, eMkocThio C M MHIYKTUBHOCTHIO L, umeer

BU/I.

18.

1) U= |(w|_+R+%IC); 2) U= I\/R2+(WL—}/WC)2; 3) U=U,+U_ +Uyg;
4HU =IR; 5 @.
HBMGHHIOH.[GGCH BO BpPCMCHH MAIHUTHOC IIOJIC CHOCO6HO IIopoauTh B

OKpY’KaroIeM POCTPaHCTBE (COTiIacHO Teopruu MakcBeIia):

19.

1) rpaBUTAIIMOHHOE TTOJIC;

2) BUXPEBOE 3JICKTPUUECKOE IT0JIE;
3) 3JIEKTPOCTATHUECKOE TIOJIC;

4) >JIeKTPUYECKHE 3aPsIbI;

5 @.

HN3MeHnsromeecss BO BPCMCHH DBJICKTPHUUYCCKOC II0JIC CIIOCOOHO IMOopoOaUTL B

OKpY’KaroIeM MPOCTpaHCTBe (COrjiacHO Teopuu MakcBeia):

20.

1) rpaBUTaIMOHHOE TOJIE;

2) 3JEKTPOCTATHIECKOE TI0JIC;
3) BUXpEBOEC MarHUTHOE TIOJIC;
4) 3JIEKTPUYCCKHE 3aPSIbI;

5 @.
[lorepedyHOCTh ANEKTPOMArHUTHBIX BOJIH COOTBETCTBYET YTBEPKICHUIO!
1
1) BekTOpa WHAYKIMH MarHuTHOoro Toisi  (B),  HampsDKEHHOCTH

1
3JeKTpruecKkoro moiss(E) M CKOPOCTH pPacIpoCTpaHeHust BOJHBL (V)
B3aWMHO TICPIICHIUKYJISIPHBI;

2) BAE, B|V;
3) BAV, E|V;
4) BIE|V;

5 @.

Pasnen «Konebanust 1 BOJIHBI, ONTHKA»
Tect Nel.

K xaosicoomy 3a0anuto O0amvl HeckoIbko 0Omeemos, u3 KOMOpPbIX MOJbKO OOUH
sepublil. Boiopannviii Bamu omeem ciedyem ommemumo kpecmuxom (X) 6 onanke



0meemos.
3naxk @-ob6osnauaem, umo cpeou omeemos 1-4 nem eepuvix. Hcnonwv3zyromes
obwenpunsmole 0003HAYEHUS. PUIUYECKUX GETIUYUH.

1. [IpoaoJIbHBIMU BOJIHAMH SIBIIIFOTCS ...
1)  BONHBI, pacCHpPOCTPAHSIONIUECS  BJIOJb  CTPYH  MY3BIKAJbHBIX
WHCTPYMEHTOB;

2) CBETOBBIC BOJIHBI B BAKYYME;
3) BOJIHBI HA TIOBEPXHOCTH JKUAKOCTH;
4) 3ByKOBBIC BOJIHBI B BO3/TyX€;
5) @.
2. K crnupanbHOW MpyKUHE KECTKOCTHIO K, PacmojOXEHHON TOpPH30HTAIBHO,
IPUKPENUIIA T'Py3 MacChbl 7 W IOMECTWIM BCH CUCTEMY B BA3KYIO Cpeny C
ko3 dunmenrom comporusienus b. Ecnu  Teno cMecTUTh U3 MOJIOKEHUS
PaBHOBECHS U OTIIYCTUTH, TO 3aKOH €ro ABUKCHUSA UMEET BUL ...
d—2X+R%+£x :icoswt;
dt> mdt m m

d?x Kk
2) —+—x=0;
) t> m
d’x  bdx  k
4+ 4= 0 ;
dt> mdt m
2
d_2x + k X =—2cosut ;
dt
5) @.
3. YpaBHEHHE TIIOCKON CUHYCOUIAIBHOW BOJIHBI, PACIIPOCTPAHSIOIIENCS BIOJIb
ocu OX, umeer Bua x = 0,05sin(10°t - 0,5x). J[;1MHA BOJIHBI paBHa. ..
1) 12,56 m; 2) 2 Mm; 3) 3,14 m; 4) 0,5 m; 5)1m.
4, ITokaszarens MpeIOMIIEHHS CPENIBI 7, C TOYKU 3pEHUS BOJJHOBOM TEOPUU

CBETa, PaBEH ...

1) n= IL , rne I, — njuHa BOJIHBI B BakyyMe, / — JJIMHA BOJIHBI B CPEE;
0

2) n=tgi, rae |— yroJ majaeHus, COOTBETCTBYIOIINN MTOJHOM HOJAPU3AIIHH

OTPAXECHHOTO JIy4a,

c
3) n==, r/1e C — CKOPOCTh CBETa B BaKyyMe, V — CKOPOCTb CBETA B CPEJIC;

S <

4) n=
5 @.

S. [IpenenbHBIM YIII0M IOJIHOTO BHYTPEHHETO OTPAKEHUS HAa3bIBAOT!
1) yron manmeHusi, P KOTOPOM JIyd MaJAIONIMA U OTPAKCHHBIH B3aHMMHO
NEPIEHIUKYJIISPHBI,
2) yroJ majeHus, Ipyu KOTOPOM JIyd MAJAIONIMKA U MPETOMIICHHBIA B3aUMHO
NEPNEHIUKYJIISPHBI,
3) yron majieHus, IpU KOTOPOM IMPEIOMIICHHBIH JIyd WUAET BJOJb TPAHHIIBI

-2, THe n, - 4acToTa BOJHBI B BAKyyME, /1 - 4acTOTa BOJHBI B CPEJIE;
n



6.

paszena AByX Cpen;

4) yron maJCHWsA, TPH KOTOPOM JIyd MPEIOMICHHBIA W OTPaKCHHBIH
B3aWMHO NEPIEHIUKYJISPHBI;

5 @.

HuTepdepennreil Ha3bIBAIOT SIBICHHE HAJIOKEHUS IBYX KOTE€PEHTHBIX

CBETOBBIX BOJIH, B P€3yJIbTaTE€ KOTOPOTO:

7.

1) pe3ko BO3pacTacT aMIUTMTY/Aa PEe3yIbTHPYIOLICH BOJHBI BO BCEX TOYKAX
DKpaHa,;

2) aMIUIMTY1a Pe3yJIbTUPYIOIIEH BOJHBI YMEHBIIIACTCS;

3) wHaOmomaeTcs — mepepaclpeleiecHHe  MHTCHCHUBHOCTH — CBeTa B
IIPOCTPAHCTBE;

4) 11y4 cBeTa OTUOAET MPEMSATCTBUE;

5 @.

Ha nytu oaHoro u3 uHTEephepupyrOUUX Jy4eil MOMENIaeTcsl CTeKISHHAs

MIacTHHKA TommuHoM 12 Mkm. CBeT mamaeT Ha IUIACTHHKY HOPMAJbHO.
[lokazaTens npenomiieHus: crekia n=1,5; nnuna BonHbl cBeta [ =750 HM. Yucio
M0JIOC, Ha KOTOPOE CMECTUTCA UHTepPEPEHIIMOHHAS KapTHUHA, PaBHO ...

8.

9.

1) 8; 2) 16; 3) 24; 4) 48; 5) 64.

Judpakuuel cBeTa Ha3bIBAIOT SBJICHUE, TIPU KOTOPOM:

1) cBer 3axomuT B 00JacTh TEHH B PE3yJbTaTe OTPAXKEHUS OT Kpas
MPENSTCTBUSA;

2) CBEeT 3aXOIUT B 00JacTh TCHHW B pe3yJbTaTe MPEIOMJICHHS Ha Kparo
MIPENSATCTBUS;

3) cBeTa OTKJIOHSAETCS OT MPSAMOJUHCHHOrO paclpoCTpaHECHHs, HE
CBSI3aHHOE C OTPAYKEHUEM WJIH MPEJIOMIICHUEM;

4) pasjoxeHue 0eIoro CBeTa Ha COCTABIISAIONINE;

5 @.

JudpaknuonHasi pemeTka ¢ HW3BECTHBIM IMeproaoM (IIMpUHA COCETHUX

CBETJION M TEMHOM IIIeJIeH) MTO3BOJISCT U3MEPSTH:

10.

1) ckopocTh cBeTa,

2) JUIMHY CBETOBOI BOJIHBI,

3) aMIUIUTYy BOJIHBI,

4) MHTCHCHBHOCTH CBECTA;

5) paccrosiHHE 10 HCTOYHHKA CBETA.

D¢ dexT BpalieHUS ITUIOCKOCTH TMOJSPU3AIMKA CBETa MOYKHO HCIOJb30BaTh

JJIs1 U3MCPCHUS .

11.

1) Macchl ONTUYECKU AaKTUBHBIX BEIICCTB;

2) ko3 duimeHTa IpeToMIICHUS KUAKUX CPE];

3) KOHIIEHTpAIH PACTBOPOB ONTHYCSCKU AKTHBHBIX BEIICCTB,;

4) TUIOTHOCTHU BEIIECTBA B KUJIKOM COCTOSHUH;

5) koaddumeHTa OTpaKeHUS.

Jlucriepcuio MHOT A OMIPEISIISIOT KaK Pa3lIoKEHUE CI0XKHOTO (0enoro) cBera

Ha cocTaBromme. MOXHO 7Y Ha3blBaTh Cpely AUCIIEPCUOHHOM, €CIIM B HEHN
CKOPOCTB CBETa 3aBUCUT OT YaCTOTHI?

1) na, MOXHO;



2) HeT, HEeJb34,

3) MOKHO TOJIBKO JUIS KUJKUX CPE/I;

4) MOKHO TOJBKO TPHU PACIpPOCTPAHCHHUHM B Cpele IBYX BOJIH pa3HBIX

4acToT,
5 @.
Pasznen «AtToMHas u sipepHas Gu3nKa»
Tect Nel.

K kasicoomy 3a0anuio O0ambl HECKOILKO OMBEmos, U3 KOMOPbIX MOIbKO OOUH
gepHolil. Bulopannwiii Bamu omeem ciedyem ommemums kpecmuxom (X) 6 6namnxe
0meemos.
3uax @-obosnauaem, umo cpeou omeemos 1-4 nem eepuvix. Hcnonvsyromes
oOwenpunsamole 0003HAYEHUsL PUUYECKUX BETUUUH.

1. ®dotos ekt 3TO siBIIeHNE BEIOMBAHMUSL:
1) dacTuIl BelecTBa NMaIal0IUMH 3JICKTPOHAMH,;
2) DJIGKTPOHOB U3 BENIECTBA MAJAIONTIMK POTOHAMH;
3) (GhoTOHOB W3 BelIeCcTBA TP HATPEBAHNUH,
4) SIEKTPOHOB MAIAOIINM CBETOBBIM ITOTOKOM;
5) nJIEKTPOHOB NpH HArPEBaHUU BEIICCTBA.
2. Metann o06mydaroT cBeToM c anuHOM BonHBl /. KpacHas rpanuia

I,
porosddexra nisg storo meramna pasna /I, ,, pabora Beixoga — A. Ecim [ = 7”,

TO MaKCHUMaJIbHA KHHCTUYCCKAsA OHCPTIUA Emax BBIPBAHHBIX 3JICKTPOHOB ...

1) By = A, 2) Emax%A; 3) Emax%A;
4) 0, hboTordhHeKT He TPOUCXOIHNT; 5 @.
3. DIeKTpOMarHuTHas TEOPHs CBETa M TeopeMa KIaCCHYECKON (QH3HUKH O

paBHOpACIIPEJICTICHUNU HHEPIMU CHUCTEMbl [0 CTEMEHsM CBOOOMABI, Oyaydu
MPUMEHEHBI K TEIJIOBOMY PAaBHOBECHOMY M3JIYYCHHUIO, IPUBOJIAT K. . .

1)  rtemnoBo# cMepTu BeeneHHOM;

2)  ynbTpaduoneToBoi kKaracTpode;

3) dbopmyne Ilmanka, npeAcCTaBIAONICH pacOpenesieHHe 5SHEPruud B
CIICKTpPE U3ITydeHHUs a0COIFOTHO YEPHOTO TEJA;

4) TUIIOTE3E KBAHTOB,

5)  mocrynatam bopa.
4. Cornacno moctynaraM bopa rpu nepexoze 3JIeKTpoHa ¢ OpOUTHI C YHEPTHEH
E, Ha opbOuty c sHeprueit En, ucrmyckaeTcsi KBaHT YHEPTHH .

1) hv omunakoBsIi 11 Bcex opout (N, M — j1r00bIe);

2) hv = E, - E;

E,+E
3) hV:%;
4) hv = E,;
5 @.
5. Kakoe CBOWMCTBO aTOMOB XMMHUYECKHX 3JIEMEHTOB IIOJOKEHO B OCHOBY

CICKTPAJIbHOI'O aHAJIN3Aa.



1) pa3Hbie OTHOIICHHS 3apsja sjapa K Macce;
2) pa3IU9HbBIE JIEKTPOXUMHICCKHE SKBHBAICHTHI,
3) MHIUBHYabHBIC CIIEKTPHI U3ITyUCHHUS,
4) pa3Hblc HOMepa B Ta0ymie MeH ieIeeBa,;
5 @.
6. Kaxkoe siBieHHe 1MoJjI0)KE€HO B OCHOBY paOOTHI Jiazepa?
1) majoe BpeMs )KH3HHU aTOMa B BO30YKJIEHHOM COCTOSIHUY;
2) CBOKMCTBO HE HMCHYCKaTh M HE IOIJIOIIATh JHEPrHI0 B CTAIHOHAPHOM
COCTOSTHUH,
3) crocoOHOCTh aToMa K BBIHYXJICHHOMY (MHIYIIUPOBAHHOMY) H3JIY4YCHHUIO;
4) CIOHTAHHOE M3JTyYeHHE SHEPTUH;

5 @.
7. OtHoteHue IIMH BOMH e bpoiinst snektpoHa u nipotona /I, /1, uMeronmx
OIMHAKOBYIO CKOPOCTb, COCTABIIACT BEIUYNHY MOPAIKA ...

1) 10 2) 10; 3) 1; 4)0,1; 5) 107,
8. AKTHUBHOCTBIO JTAHHOTO PaJMOAKTUBHOI'O BEIIECTBA HA3BIBACTCS BEIMYMHA,
paBHasd ...

1) BpeMeHH, B TEUEHUE KOTOPOT'O YHCIIO HEPACTIABIIMXCS ISP YMCHBIIIACTCS
BJIBOC;

2) BeJIMYHMHE, 0OPAaTHOM MOCTOSTHHOM paJl0aKTUBHOIO Paclaia;

3) BEpOATHOCTH pacmaja saep 3a OJHY CeKyHay, T.e. JoJIe siep,
pacnaaroIuXxcs 3a ¢IUHUAILYY BPEMCHH,

4) yrcny pacrajioB 3a ¢JAUHUILY BPEMEHH;

5 @.
9.  Yerslpe BHIa palMOAKTHBHOTO M3JIy4YeHUs a-, b*-, g-
Jy4Yd OTKJIOHSIOTCS B MAarHUTHOM TIOJIE, MHIYKITUS KOTOPOTO
HampaBiieHa Ha Hac (pUC.). b -Iydyd OTKJIOHSIOTCS B
HaTpPaBJICHNH ...

1) 1; 2) 2; 3) 3; 4) 4; 5) @.
10. TIlpm b -pacnazme kanus , ;K ®Y + b~ +1, B I0oYepHEM

sape Y...
1) 9uciio MPOTOHOB YMEHBIIUTCS Ha 1, YMCII0 HEHTPOHOB YMEHBINIUTCS Ha 1;
2) 9HCII0 IPOTOHOB YBEIMYHUTCS HA 1, YMCIIO HEUTPOHOB yYBETHMYHTCS Ha 1;
3) YKCII0 IPOTOHOB YBEIMYHUTCS HA 1, YMCIIO HEUTPOHOB YMEHBIIUTCS Ha 1;
4) 9uCIIo MPOTOHOB YMEHBIIUTCS Ha 1, YMCII0 HEHTPOHOB YBEIMYHUTCS Ha 1;

5) @.

n.2. [IpumepHbIii nepeyeHb BONMPOCOB K 3a4eTy B IIEPBOM ceMecTpe:

1. OcHOBHBIE MOHATHA KUHEMATUKU: TEJIO OTCYETA, CUCTEMA OTCUETa, paJnyc-
BEKTOP MaTepUalbHON TOUYKH, IIepeMelIeHre, TpaeKTopus, myTb. CriocoObl
3a1aHus IBKCHUS MAaTEPUATIbHONU TOUKHU.

2. CpenHsisl CKOPOCTb, CpEAHEE YCKOPEHHE, CpEeIQHENyTeBas CKOPOCTb.
Ckopoctb 1 yckopeHue. CKOpoCTh U YCKOPEHHE IIPU €CTECTBEHHOM CIIOC00€
3aJaHdsl JBWOKECHUS. TaHTeHIMAIbHOE W HOpMaiabHOE YycKopeHus (0e3



BBIBOJIA).

3. JIpmwkeHue C TIOCTOSHHOH CKOpPOCThIO. JIBMIKEHHE C TOCTOSHHBIM
YCKOpEeHHMEM. banmnucTruueckoe IBUKEHHE.

4. CnoxHoe OBUKEHHE MaTepHalbHOW TOYKHU. IlepeHocHass 1 OTHOCUTEIbHAS
CKOPOCTH. 3aKOH CJIOXKEHHUS CKOPOCTEH.

5. Bpamenue ATT Bokpyr HemoJaBux HOW ocu. CKOPOCTU M YCKOPEHHS MPHU
BpallaTEIbHOM JABUKEHUH.

6. TloHsTuss Macchl, MEXaHWYECKOTO HMITYJIbCa, HMITYJIbCAa CHJIBI. 3aKOHBI
HproToHa.

7. Teopema 00 HW3MEHEHHWU HUMITYJIbCa MEXAHUYECKOW CHUCTEMbI. YacTHBIC
CIIy4aH.

8. IlonsiTue 1EeHTpa Macc MEXaHUYeCKOW cucrteMbl. Teopema O JBHKEHUU
LIEHTpa Macc.

9. 3akoH coxpaHEHHs UMIIYJIbCA.

10.Pabora u momHOCTh. [loTeHIMaIbHAS YHEPTHS MOJS CHJI TSKECTH 3EMIIH,
NOTEHIMAaIbHas SHEPTUs 1e(POPMUPOBAHHON MPYKUHBI.

11.3aKk0H cOXpaHEHUS MMOJTHOM MEXaHUYECKON IHEPTUU. AOCOIIOTHO YIIPYTUN U
HEYIPYTUH yAapsl.

12.MoMeHT cuiIbl OTHOCUTENBHO OCH BpalIeHWs, MOMEHT HWHEpPIHUH Tea,
teopema IllreiiHepa-I'rolireHca, OCHOBHOE YpPaBHEHHE BpallaTeIbHOTO
nBkeHus. Kunetnueckass DHeprusi BpalaTeabHOTO JIBHKCHUS.

13.MoMeHT wuMITyJIbca. 3aKOH COXpaHEHHs MOMEHTa wummyiabca (0e3
J0Ka3aTeIbCTBA).

14.3ak0H BCEMUPHOTO TATOTEHUSA. Y CKOPEHHE CBOOOHOTO MaICHUSI.

15. Ocunosnbie nonoxenus MKT. Cpennsist, cpeuss kBaapaTUuHas U HauboJsee
BeposiTHas ckopoctu (0e3 BeiBoma ¢dopmyn). WneanbHblii ra3. OCHOBHOE
ypaBHenue MKT rasa.

16. Pacnpenenenne MaxkcBemia no ckopoctsiM. Omnbit LlTepHa.

17.Pacnpenenenue bonbimana. bapomerpuueckas popmyna.

18. YpaBHeHue cocTosHUS —HIeanbHOro rasza (ypaBHeHHe MeHeneeBa-
Knaneiipona). M3omnporecchl (M30TepMUYECKHM, H30XOPHBINA, W300apHBIH,
annabaThyeckmii), ra3oBble 3akoHbl (boinsgs-Mapuorra, Illapns, I'eii-
JIroccaka). [laprmanbHoe gaBiacHUe. 3akoH JlanbToHa.

19. Buytpennsisi sHeprus (0e3 BbiBoga (opmyssl). KoimyecTBO TEIIIOTHI.
PaGora rasza. IlepBoe Hawamo TepMoarHAMUKU (0e3 q0Ka3aTeabCTBA).
TemtoeMmkocTs. CTeIeHN CBOOOIBI.

20. TerumoBete  Mammubl. K.JIIJ[. [uxkn Kapro. Teopema Kapuo (0e3
JI0Ka3aTeJIbCTBA).

21. da3oBble paBHOBecHMs U IpeBpaileHus. VcmapeHue W KOHAEHCAIUS.
[InaBneHue U KpucTajmmM3auus. Y ejbHas TEIUIoTa mpolecca. BiaxHocTh
BO3ayXa. HacellieHHbIE Taphl.

22.JneKTpuyecKkuil 3apsij. 3akoH coxXpaHeHus 3apsaa. lloHsTust JIUHEHOM,
MOBEPXHOCTHOM U 00BEMHOM MIOTHOCTEH 3apsa. 3akoH KyioHa.

23.HampsikeHHOCTh ¥ CWJIOBBIE JIMHUM  3JIEKTPOCTATUYECKOTO  ITOJIS.
DIIEKTPUYECKOE TOJIE TOUEHHOro 3apsaa. [[puHuun cynepno3uiuu mojieu.



24.Tlotok Bektopa E. Teopema I'aycca u ee mpuMeHEHHUE K pacyeTy moJsl.

25.Teopema o muwmpkymsiiuu Bektopa E. Ilorenmman. IloTenmuman moss
TOYEHHOT0 3apsiJa U CUCTEMBI 3apsiA0B.

26. CBs13b MMOTEHIIMANIA U HATIPSHKCHHOCTH T10JIS.

27.TIpOBOJTHUKY B DJIEKTPUUYECKOM TIOJIE.

28.1lone BHYTpH NPOBOJAHMKA U y €r0 MOBEpXHOCTH. Pacnpenenenue 3apsiaa B
MIPOBOTHUKE.

29.Dnexktpuyeckuil aunoinb. [Ipumepsl munoseir B npupone. Ilomspuzamms
IMAJICKTPUKOB  (0OBsCHEHHE (PU3MYECKOTO SIBJICHUS) M €€ BUJBL
JusnekTpuyeckasi IpOHUIAEMOCTb U IUAJIEKTpUYECcKasi BOCOPUUMYHUBOCTb.

30.Bekrop D (anextpuyeckoe cmenienne). Teopema ["aycca mis Bekropa D.

31. CerHeTONIEKTPUKH,  NbE303JEKTPUKU,  JJEKTPEThbl,  MHUPOIIEKTPUKH.
SIBiIeHUE IUDIIEKTPUYECKOTO TUCTEPE3UCa.

32.PaboTa 37eKTpOCTaTUYECKOTO TOJIS TIPH MepeMEIIeHUH 3apsiaoB. YacTHbIN
Ciy4ail: moJie, co3/laBaeMoe TOUYEYHBIM 3apsaoM. lloTeHimanbHas sHEprus
B3aUMOJICHCTBHS ABYX TOUEUYHBIX 3apsI/I0B.

33. EMKkocTh MIPOBOJIHHKA. EMkocTh IUIOCKOTO KOHJICHCATOpa.
[TocenoBaTenbHOE M MAapaUIEIbHOE COEIUHEHNE KOHAECHCATOPOB. DHEPTUs
IJIOCKOTO KOoHZIeHcaTopa. [ImoTHOCTE SHEPTrUH 3IEKTPOCTATUYECKOTO TTOJIS.

34.Cuna v TIJI0OTHOCTh TOKa. YpaBHEHNE HEMPEPHIBHOCTH.

35. Hanpsixkenne.  Comportusnenue. [IpoBogumocts. 3akon Oma s
OJIHOPOJHOTO MpoBoAHMKA. 3akoH OMa B auddepeHuanbHon popme.

36. Croponnue cwibl. DJIC. 3akon OMa Jj1s1 TOJTHOM LIETIH.

37.00600mmeHHbIl 3ak0oH OMa B auddepenimansaoit dopme. 3akon Oma aiis
HEOJIHOPOJHOTO y4YacTKa LEMHu.

38.1IpaBuna Kupxroda. IlocnemoBatenbHoe W MapaieibHOE COCAUMHEHUE
PE3UCTOPOB.

39. PaboTa 1 MOLTHOCTH MMOCTOSIHHOTO TOKa. 3akoH Jlxoyis-Jlenna.

40.Bextop MarHuTHOW wWHAYKIUHA. CHIIOBBIE JWHUW MAarHUTHOTO TIOJS.
MarnutHoe 1osie IpsIMOTO OECKOHEUHO MPOTSKEHHOro Toka. [IpuHuumn
CYyHEepHO3ULUH JIJII MATHUTHOTO TOJIS.

41.3akon buo-CaBapa-Jlamiaca. 3akoH Awmrmepa. JIBHykeHHE 3apsKEHHBIX
4yacTull B MarHuTHOM noJie. Cuna JlopeHua.

42.Teopema ["aycca s BekTopa B.

43. Teopema o HUPKYJISIITUK BeKTOpa B, ee mpuMenenue k pacuery nosieit. [Tone
COJICHOU/A.

44, MarHuTHBIM TIOTOK. OJEKTpOMarHuTHas UHIAyKuus. 3akoH Dapajes.
IIpaBuno Jlenua.

45. IHAyKTUBHOCTh. SIBIIeHME CcaMOMHAYKIUU. VHIYKTUBHOCTH COJIEHOHJA.
OHeprus coieHoua. [I10THOCTh S3HEPrUM MarHUTHOTO MOJIS.

46. MarouTHbBII MOMEHT KOHTYypa ¢ TokoM. Cuiia, IeUCTByolas Ha KOHTYP C
TOKOM. PaboTa npu nepeMenieHuu KOHTypa ¢ TOKOM.

47.HamaranyeHHOCTh. TOKM HaMarHMYMBaHUS.

48. DeppoMarHeTHKH, MapaMarHeTUKH, TUAaMarHETHKU. SIBIIEHWE MarHUTHOTO
rUCTepe3uca.



49. [{upkynsaiust HamMmarHudeHHocTH. Bektop H (HampspkeHHOCTh MarHHUTHOTO
TIOJISN).

50. Teopema o mupkymsuu BekTopa H.

51. BuxpeBoe 3JIeKTpuiecKoe Mmosie. DIEKTPOMAarHuTHOE noje. Tok cMeneHus.

52. YpaBuenuss Makcsemna. OTHOCUTEIBLHOCTh 3JIEKTPUUECKOTO0 ¥ MAarHUTHOTO
TOJIEN.

53. BostHOBOE ypaBHEHHE JIJIsl DJICKTPOMAarHuTHON BOJHBI. OCHOBHBIE CBOMCTBA
AIIEKTPOMArHUTHOM BOJIHBI: CKOPOCTh, MOMEPEUYHOCTh, CBsI3b MeXxay E u H.
54.Omnwitel 'epra. OnbiT JleGeneBa. IIOTHOCTE SHEPrUU AIEKTPOMATHUTHOM

BOJIHBL. Bextop YMmoBa-IlolHTHHTA.

55.O0uiee onucanue kojiebaHui pazinyHoi npupoasl. Knaccudukanus THIOB
KOJIeOaHUM 10 KUHEMATUYECKOMY MPUHIIUITY U 10 XapakTepy BO30YKICHUSI.

56. Hezaryxaroiiue rapMoHUUYecKue KoJieOaHusl ¢ OJJHON CTENEeHBI0 CBOOOIbI HA
puMepe MaTeMaTUYeCKOro U PU3NUECKOT0 MasiTHUKOB.

S7.Meton BekTOpHBIX auarpamMm. CrokeHuUE B3aUMHO MEPHEHAUKYISIPHBIX
KoJieOaHu M.

58. CBobGoanbIe KOJNIEOAHNN B JUCCHUIMATHBHBIX CHCTEMAaX C BSI3KUM WJIM CYXUM
TPEHUEM.

59. BeinykeHHble  KoJieOaHMsI TIOJ JEHCTBHEM TapMOHHYECKOHW CHJIBI Ha
npuMepe NpyKUHHOTO MasgTHUKA. Pe3oHaHc.

60. Botapl. BonHBI mpo10JibHBIE U TIOMEPEYHBbIC, CPEPUUYECKUE U TIIIOCKHUE.
berymas wu crosuas Bonubl. [lpuHnun cymepmosunuu. [lmockas
MOHOXpOMaTHhuyeckasi BojHA. BomHOBO# BekTop, (a3oBas M TpyIIoBas
CKOPOCTb.

61. BonHoBoe ypaBHeHue. YpaBHeHue KosieOaHuid cTpyHbl. CKOpOCTH B
BOJTHOBOM JIBMKEHUH.

62. BoyiHBI B )KMJIKOCTSIX M ra3ax. 3ByKoBas BOJIHA.

63. Dddext Jommepa.

64.3akoHBl TeoMeTpUYecKOoW onThkd. OmnThueckas mmHA TyTH. [lpuHIMN
depma.

65. Cobuparornue u paccenBaromue JUH3bI. POKyC B (HOKAITBLHOE PACCTOSHHE.
®opmyiia TOHKOU JIUH3BL. [locTpoeHne xo1a CBETOBOrO Jy4a.

66. UaTepdepenius crera. KorepeHTHOCTP 1 MOHOXPOMATHYHOCTH CBETOBBIX
BoJiH. OnbiT FOHra.

67.Pacuer uaTepPEPEHIIMOHHON KAPTHUHBI OT ABYX KOT'€PEHTHBIX HCTOYHUKOB.

68. atepdepeniius cBeTa B TOHKHUX IJICHKAX.

69. Kospiia HeroToHa.

70. Mudpaxuus. [punmun [Nolirenca-Openens. 3oub Openerns.

71. Iudppakuusa OpayHrodepa Ha METH.

72. lndpakuroHHas pelieTka.

73. lucniepcusi 3EKTPOMarHUTHBIX BOJIH B BellecTBe. Dopmyna 3enbMmeriepa.
Hopmanbhas u anoMmalibHast AUCTIEPCUS.

74.1lornomenue ceeta. 3akoH byrepa.

75.Tlonsipuzanus. DJIEKTPOMArHUTHBIE BOJIHBI B AHU30TPOIHBIX CpeAax.
[Tpu3ma Hukous.



76. CriocoObI moTy4deHus OJIIPU30BAHHOTO CBETa. 3aKoH bproctepa.

77.0nTHYecKH aKTUBHBIE BElIecTBa. 3akoH buo.

78. TernoBoe n3nydenne. 3akoH Kupxroda.

79. ®opmyna Buna. 3akon Credana-bonsiiMana, 3aKoH cMmelieHrs BuHa.

80. ®opmymna Panes-Jxunca.

81. ®opmymna Ilnanka.

82.Cnextpsl. Crnektpbl wu3nydeHue u mnoryomieHus. dopmyna bamsmepa.
®opmyna bansmepa-Purna.

83. Dueprerudeckas auarpamma. KoMOUHAIIMOHHBIN puHIKT PuTiia.

84.1loctynatel bopa. Monens aroma bopa. Ypouu snepruu. Onsit dpanka-
['epua. OcHOBHBIE cepUU B aTOME BOJIOPOJA.

85.Ctpoenue aroma. OmnbiTel Ilmtokkepa, Xuttopdha u Tomcona. OmnbIThl
Jlenapna. Mogenu atomoB Tomcona. OnbiTel Pesepdopaa. Moaens atoma
Pesepdopna.

86. DKCcrepuMEeHTBI IO KBAHTOBOUM MPUPOJIE CBeTa. TOPMO3HOE PEHTTEHOBCKOE
uznydeHue. PotodPdexr.

87. ®otonsl. Dpdext Komnrona.

88.T'unoresa ne bpoiinsa. Onwite JleBuccona-/xepmepa u ToMcoHa.

89. Ypasuenue llpeaunrepa.

90. du3nyeckuii CMBICIT BOJIHOBOW (PYHKIIHH.

91.TlorennuanbHbIN Oapbep KOHEUHOU MIUPUHBL. TyHHETBHBIN 3P DEKT.

92. OnepaTopHbIi METOJ] KBAHTOBON MEXaHUKHU.

93. CootHolieHue HeomnpeaeaeHHocTei ['elizenoepra.

94. KBanToBanue aroma Bojopoja. [lonarue o mosHoM Habope (U3HMYECKUX
BEJINYUH.

95. AAnpo. CtabuiibHbIE U HECTAOWIIbHBIE SApPA, UX OCHOBHBIE XapaKTEPHUCTUKHU.
Macca aTOMHBIX sIIEp U SHEPTUsl CBSI3U HYKJIOHOB B SIJIpE.

96. PaanoakTHBHOCTh. 3aKOHBI paJIMOAKTUBHBIX MpeBpaileHuil. Anbda- u oera-
pacmabr.

n.3. IlpumepHble 3a1aHus I KOHTPOJIbHOI padoThl, NpaBuiIa 0popMIIeHHUs
U NpUMep ee BbINOJTHEHUSA

[Tpu m3ydeHum Kypca (U3UKH CTYACHT-3A0YHUK JOJKEH BBIOJIHUTH OJHY
KOHTpOJIbHYIO ~ pabory.  KoHTponbHas  paboTa  TO3BOJSET  3aKPEINUTH
TEOPETUUYECKUN MaTepuan Kypca. PelnieHue 3amay sBISIETCS NMPOBEPKOM CTEICHU
YCBOEGHHS CTYJEHTOM TEOPETHUECKOTO Kypca, a peleH3ud Ha paboTy MOMOTraroT
eMy J10padoTaTh ¥ MPaBUILHO OCBOMTH pasziuyHbIe pa3fenbl Kypca ¢usuku. Ilpu
oTOope 3a7ady aBTOp MPOrpaMMbl YAacCTUYHO BOCHOJB30BAJICA MaTepuajaMu
3agauyHukoB moja pexakimed A.I. UYeproBa [UeptoB A.I'., BopoObeB A.A.
3anaunuk mo gusmke. - M.: U3n-Bo dpusuko-maremaruueckoii aureparypsl, 2001],
KOTOpbIE€ B NPEIbIAYLIIME TOJbl HM3AABANIUCH IEHTPAJU30BAHO I CTYIEHTOB-
3a0YHMKOB BBICILINX Y4eOHBIX 3aBeleHui. KoHTponbHas paboTa CONEepKUT IeCATh
3aja4. BapuaHT 3a7aHUsl KOHTPOJIBHOW pabOThI ONMPENENsIeTcs] B COOTBETCTBUU C
nocienHet uudpol mudpa 3a4eTHOW KHWKKA 1O CleAyroued Tabiuile
BApUAHTOB:



Bapuant Howmepa 3amau

101 111 121 |131 141 |151 | 161 | 171 | 181 | 191

102|112 122 |132 |142 |152 | 162 | 172 | 182 | 192

103 |[113 123 |133 |143 |153 | 163 | 173 | 183 | 193

104 |114 124 [134 |144 |154 | 164 | 174 | 184 | 194

105 115 125 [135 |145 |155 | 165 | 175 | 185 | 195

106 [116 |126 |136 |146 |156 | 166 | 176 | 186 | 196

107 117 127 137 | 147 | 157 167 | 177 | 187 | 197

108 [118 128 |138 148 |158 | 168 | 178 | 188 | 198

109 [119 129 [139 149 |159 | 169 | 179 | 189 | 199

OO INOO|OIAWIN -

110 [120 130 |140 |150 160 | 170 | 180 | 190 | 200

[Ipy  BBIMOMHEHUM KOHTPOJIBHBIX pabOT HEOOXOOUMO  COONIOAATH
CJIeTyIOLIUE TPAaBUIIA;

1) yka3pIBaTh Ha THTYJIBHOM JINCTC HAUMEHOBAHHE JUCIUTUIMHBI, (aMIIIHIO
¥ MHUITUATBI CTYJICHTA, TPYIIY U MHUQP 3a4eTHON KHIDKKH,

2) KOHTPOJIbHYIO pabOTy CIIEIyeT BBINOJHITH aKKypaTHO, OCTaBIISS TOJISI
JUJIS1 3aMEYaHUN PEIICH3CHTA,;

3) 3amady CBOCTO BapuaHTa IEPEHUCHIBATH IIOJHOCTHIO, a 3aJaHHbBIC
¢dbu3nyueckre BEIUYHMHBI BBIITUCATH OTACIBHO, MIPH 3TOM BCE YHCIOBHIC BETUYHHBI
JOJKHBI OBITH MTEPEBECHBI B OJJHY CUCTEMY €IMHMUII;

4) nsi MOSICHEHUS PEIICHHUS 3a][au TaM, TJIe 9TO HYXKHO, CJICNIaTh YEPTEK;

5) peuieHue 3alaud M KCIOJIb3yeMble (DOPMYJIbI TOJIKHBI COMPOBOKIATHCS
MOSICHEHUSIMU;

6) 3a1a4y peKOMEHIYeTCsl PELIUTh CHaYajla B OOILIEM BHJIE, TO €CTh TOJBKO B
OYKBEHHBIX OOO3HAUCHUSX, TMOSACHSS TPUMEHsIEMble NpU HamucaHuu G(HOpMyI
OyKBEHHbIE 0003HAYEHNS;

7) BBIYKMCIICHHS CIEIYeT MPOBOJUTH C TOMOINBIO MOJICTAHOBKH 3aJaHHBIX
YUCJIOBBIX BEIWYUH B pacueTHyro ¢opmyiny. Bce HeoOXoauMble YHUCIOBBIC
3HAYEHUS BEJTMYHMH JIOJDKHBI OBITh BhIpaskeHbl B CI.

KontponbHbie paboThl, 0opMIIeHHBIE O€3 COOIOICHUS YKa3aHHbBIX MTPaBHUI,
a Takke paboThl, BEITIOJHEHHBIE HE 110 CBOEMY BApUAHTY, HE 3aUUTHIBAIOT.

OcHoBHBIE (popMYy.JIbI
Pannyc-BeKTOp M KOOPAUHATHI
[ =X, + Ve, +28,, TAC &,e,6, — CAMHMYHBIC BEKTOPbl KOOPAMHATHBIX OCCH X,Y,Z,
I,2 - XZ + y2 + Z2
CKopocTh cpeHsiA H MTHOBEHHAS

dr '
=—,TrJe r — paguyc-BeKTOp

M2HO8 d

S r
v, :?, rje s — IyTh, t —Bpems, V

YpaBHeHue IBHKEHUA
r = (\)‘g(t)dt , o X=gv,(Ddt,  y=gv,(t)dt, z=(v,(t)dt

chopelme MIHOBCHHO€, TAHICHIIUAJIBbHOEC, HOPMAJIBHO€ A I10JIHOC




r 2l 2
v _d’r a - a =Y roe R — pannyc KPUBU3HBI TPACKTOPHH
dt  dt?’ £odt’ R’ ’

1 1 1 2 2
a=a, +a, a=,a’+a’

YriioBasi CKOPOCTh M YIJIOBO€ YCKOPEeHUe
L ]
r _dy _ r_dw
W=—=,Tl€ j — yrojl l0BOpOTa, € =——
dt dt
CBs3b MeXK1y NOCTYNATEJIbHBIMU M BPAIIATEJIbHBIMHU NIAPAMETPAMH

s=jR, v=uR, a=erR, a =w'R

Nmnyabe 1 3aK0H COXPAHEeHHS! HMIYJIbCA /LISt 3aMKHYTOM CHCTEMBI TeJI
p=mV, rae m —MaccaTena, g p =a(mv)=const

3aII<OH COXPAHCHUS MMITyJTbCA IPH YIPYTOM Y/ape JIBYX Tei

myv, +m,v, =mV';+myVv’,

3aKOH COXpaHEHHUs UMITYJIbCaA TIPH HEYIPYTrOM yaape ABYX TeJ

ml\lll + mz\llz =(m, + mz)\l/

OcHoOBHOE YPABHCHHC JTMHAMHUKH NMMOCTYNATECJIbHOI'O IBU/KCHUA

1 r f
F:marl, F:d—p
dt

CBsI3b CHJIbI CyXOTI'0 TPEHHS U CHJIbI PEAKIIHU ONOPbI
F,, =M ,tae N — cuna peakuuu onopel, /1 — KO3(QOUIUEHT TPEHUS
CuJjia rpaBUTAIIMOHHOTO B3aMMOIeliCTBHS IBYX TeJl

m,m
F :G 122

epasum
r

HanpsikeHHOCTH IPABUTAIIMOHHOTO MOJIS 3eMJIN

, e G — I'paBUTAIMOHHAA ITOCTOAHHAA

Mr I o
g=G—-e , Ile & — ¢IMHUYHBIM BEKTOP HANpaBlIeHU, M — Macca 3eMin
rz r r

Padora cujbl 1 MOIIIHOCTH

L 1 dA rr
A=(Fdl , roe dl —snemeHTapHoe niepemenieHue, N = ot = Fv
Kunernuyeckasi JHeprus mocTynaTeJibHOr0 ABUKEeHUS

mv?2 pz
EK = =
2 2m

IHoreHuMaIbHAS JHEPIrUus TeJIa B OAHOPOJIHOM I'PAaBUTALMOHHOM II0JI€e
E, =mgh, rae h — paccTossHuE OT HYJIEBOI'O YPOBHS OTCYETA SJHEPIUHU

IMoTenunanbHasi QHEPIrud rpaBUTAIIHOHHOIO B3aUMOJAEMCTBUSA ABYX TeJl

m,m
E,=-G—=*
;
IHoTreHuMaNbHAs JHEPrus yNpyroaeqopMHpPOBaAHHOIO TeJIa
kx?
E,=—
2

3aK0H coxpaHeHHMS] MEXaHHYECKO IHePIruu
E =E, +E, =const
MoMeHT HHepLUH TeJIa
[o}
J=amg’
i



MoMeHT MHepIUH OTHOCHTEJIBbHO OCH, POXOASALLIeH Yepe3 HeHTP Macc:
J, =MR? — MOJIOTO TOHKOCTEHHOI'O LMJIMHJAPA UM TOHKOTO KOjblla paanycoM R

(oCh BpameHusI COBIAIACT C OCHIO MIJIUH/IPA WIH KOJIBIIA)

1
Jo :EmRZ — CIUIONTHOTO IWJIMHApPa WM Jucka paaumycoM R (ock BpamieHws

COBITAJIACT C OCHIO IIJIMHAPA WIIN JUCKA)
2 o2
Jy = ng — MOMEHT MHEpLIMH 11apa paguycoMm R

Jo = L
12

NEPIICHINKYJIAPHA CTEPIKHIO)

MoMeHT HWHEpUHMHM TeJa OTHOCHTEJbHO TPOHM3BOJBLHOI ocu (Teopema

IlTeiiHepa)

J=J,+ma’, TIe a — pacCTOSHUE MEXKJY MPOU3BOJIBHOW OCBIO U OCHIO,

MPOXOISIIEN YEPE3 UEHTP MACC U MAPAIUICIbHON JaHHOU

MoMeHT CHJIbI U MOAYJIb MOMEHTA CHJIbI

1 r’ 1
M =[r”~ F],TOe r — pagnyc-BeKTOpP TOUKH IIPHUIIOKCHUS CHUIIBI,

— MOMCHT HMHCPpHOUU  CTCPIKHA I[JIPIHOﬁ I (OCB BpalllCHUA

- - ! 1

M =rxFxsina=F«l, rae | =rxsina — nie4do cuibl, a — yroji Mexay F u r
MoMeHT UMIYJIbCa U 32KOH COXPAHEHUS MOMEHTA UMITYJIbCA JJISl 3AMKHYTOM
CHCTEMBbI TeJI M HEHTPAJIbHBIX CHJIOBBIX MOJICH

T r ' r ' r

L=[r"p], L=Jw, QL =a(3w)=const
OcHOBHOE YpaBHeHHEe TMHAMMKH BPAIIATEIbLHOIO IBHKEHUS

r r

M=—=Je

dt

PaboTa nmpu BpalmiaTcJIbHOM ABUKCHUH | KHHECTHYECCKAA IHEPIus
Bpamamnmerocs reJia
Caad wr 1P
A=gMdj, E,=""-=_—
2 2]
YPaBHeHI/Ie TFrapMOHHYCCKHUX KoJIe0aHui MaTepl/IaJIbHOﬁ TOYKH

x = Acosmt + j,), Tae A — aMIUIUTyJa KojeOaHus, Wt + j, = j — ¢asza konedaHus,
J, — HavanpHasa ¢aza, w — IMUKIMYecKas 4acToTa

CkopocTh MW YCKOpeHHMe TapMOHUYECKHM KoJieOJmoueiicssi MaTepuajibHOM
TOYKH

v=-Awsinmt+j,), a=-Aw’cos(wmt+j,)

Ilepuoa kosie6anmii U CBSI3b KOJ1e0aTeJIbHBIX IAPAMETPOB

. 2
7=1 T/Ie v —4acToTa KojJeOaHu, w=2pv, =P
\Y; w
Ilepuoasl kojieb0anuii GU3MYECKOro, MATEMATHYECKOr0 M MNPYKMHHOIO

MasATHHKA

|
T :Zp/ ° ., rae |, — MOMEHT UHEpPIMU MasITHUKA OTHOCUTEIHHO OCH,
mag

IPOXOMSAIIEH Yepe3 TOUKY MOJBECA, a — PACCTOSHHUE OT TOUYKM IMOJBECA 1O LEHTa



/I
Macc, m — Macca (I)I/ISI/IHGCKOFO MasTHUKa, T=2p |—, rtae | — piouHa

/m
MaTEMaTUYECKOro MasATHUKA, T =2p ? , T71e K — )KECTKOCTh MPYKUHBI

IIpeoopa3zoBanus JlopeHna 1A KOOPAMHAT M BpeMeHHM (NP JIBMIKECHUU CO
CKOPOCTBIO V OJIHOM CHUCTEMBI OTCUETA OTHOCUTEIIBHO APYTrOM CUCTEMBI BJIOJb OCU

x)

X6+ it X =Vt
y = Xt xt= VL

J1-b° J1-b?
y=yt yi=y rae b=, ¢ — CKOPOCTb CBETA B BAKYYME
7=t 26=7 ’ c’ P 7
_tt+uxt/c? _t-wx/c?

t th=—m

N 1- b?
Teopema cji0:keHUs1 CKOpocTe
Ut = umvV
im ﬂ

CZ

OTHOCHUTEJIBHO JIPYT JIpyra CO CKOPOCTBHIO V , 3HAK «—» CTaBUTCA IPU COBNAJCHUU
HaIPaBJIEHUs CKOpOCTEN u U V

PeasitTuBHCTCKOE COKpalleHHe UIMHBI M PeJATHBUCTCKOE 3aMe/lJieHHe
BpeMeHH

e u U ub — CKOPOCTH Tejla B ABYX cucremMax K u K¢, IBHXKYIIUXCA

I =1,4/1- b?, rae |, — UTMHA OKOAIIETOCs Tea,
1:0
t=—=2—, rae t, — COOCTBEHHOE BpeMs
2
Ji-b
PeasitTuBucTCKAast Macca M PeIATUBUCTCKUN MMITYJIbC
m=_o
\J1-b?
£ = b =Y
J1- b2

IMonHasi 3Heprus, YJHEPIHsi MOKOSI U KUHETHYECKAsl JHEPT sl PeISITHBUCTCKOM
YaCTHIBI

, TIIe My — Macca MOKOS YaCTHIIBI,

m,c’
T
V1-b?
YpaBHeHHe COCTOSTHHS MI€ATbHOr0 rasa

m N
PV =nRT, rne n=—=—, m — Macca raza, M — MoisgpHasg macca, N — 4HCIO

A
MoJIeKys B ra3e, N, —uncio ABoraapo, R — yHuBepcaibHas ra3oBas MOCTOSTHHAS

PabGora B TepmoguHaMuKe
Vs

A=(PdV, eV, u V, — HaYaJbHBIA ¥ KOHEYHBIA OOBEMBI CUCTEMBI
Vl

PaGora npu n300apHOM, H30XOPHOM M H30TEPMHUECKOM MPOIIeCcCe

E=mc?=



A=P(V,-V,)=PDV, A=0, A=mRT |n1//—2
1
IlepBoe HAYaJI0 TEPMOAUHAMUKH
Q=DU+A, dQ=dU +dA=dU + PdVv
TensioeMKoOCTb, yIeJbHasI TEMI0eMKOCTh U MOJISIpHAS TEMJI0EMKOCTh
:d_Q’ Cm:—dQ , CM:d_Q
dT mdT ndT
YpaBHeHus aanadaTsbl

C
PV Y =const, TV?™* =const, T/P"¢ =const, rae g = C—P — IoKasarelib aauadaTel
V
IIpupamenue BHyTpeHHeH JHEPIrUY M1€AJIbHOI0 ra3a
du =C,dT =nC,, ,dT =mc_,dT

KIII u Teopema Kapno
/’]:A:—Ql_Q2 :1_&,

Ql Ql Ql
h= A Ql_QZ Tl Tz

Q Q T
IIpupamenue SHTPONINH
ds = dQ _dU +dA

T T

Hau6oJiee BeposiTHasi, cpeHSAS U CPeIHEKBAAPATHYHASL CKOPOCTh

_ [kt _ [2RT _ [8kT _ [8RT _ [3kT _ [3RT
Vgep— —_— =, <v>= [—= [——, ng_ - = |—
mO M pmo ,UN' mo M

Cpennsisa  aamHa CcBOOOAHOr0 mpodera MoOJIeKYJd M CpelHee YHCJI0
CTOJIKHOBECHM I

1 o
<I>-—-———, rae N — KoHUeHTpauus vyactul, d,,, — 3PPEKTUBHBIA AUAMETP

bt
Jenpd?,,

JACTHIIHI,
<v>

<z>=
KanuanspHoe nasienue (¢popmyita Jlamaca aist cheprueckoit MoBEPXHOCTH)

2s
DP = & e R — paanyc KpUBHU3HBI MOBEPXHOCTHU JKHUJIKOCTH, S — KOAD UIIUCHT

MMOBEPXHOCTHOT'O HATSYKEHUSI )KUJIKOCTHU
BbicoTa moabema KUAKOCTH B KATWJJIAPHOM TPyOKe

2s cosa )
Dh="""-r11ne r — paauyc TpyOKH, r — IJOTHOCTh XHUJIKOCTHU, a — KpacBOu
rgr
YIroJ
3akon Kysiona
r 1 Q1 XQ2 r I . i N
F= 4pe, e r2 e, , T1€ e, — €OQUHUYHBIN BEKTOp HampasJIeHUs, €, = 8,85¢10 d/M
0

— QJICKTPUYCCKAA IMOCTOSAHHAA, ¢ — OUIJICKTPHUYICCKAasA MPOHUITACMOCTb CPCIbI
HaﬂpH)KeHHOCTL IIEKTPOCTATHICCKOI'O ITIOJIA TOYCYHOI'0O 3apsaaa



Cuna Kynona, neicTByromas Ha 3aps ¢, HAXOIAILIUNCA B SJIEKTPUUYECKOM T10JIE
F=qE

Teopema I'aycca

pEds =1
S 0

Hanpsi>xeHHOCTD 1MoJisi 08CKOHEYHO JTTMHHOMN 3apssKEeHHOM HUTH

t
E=——,THC L —% — JIWHENHAs MJIOTHOCTh 3apdaa, r — pacCTOAHUC OT HUTH

2pee,r
Hanpsi>k€HHOCTB 1MOJIsI pABHOMEPHO 3apsKEHHOMU IUIOCKOCTH

S
E= , '€ S —% — NOBCPXHOCTHAA IIJIOTHOCTD 3apsijia

eO
HaHpﬂ)KeHHOCTB moJst MEXKAY ABYMS Pa3HOUMMCHHO 3apsS’KCHHBIMU ITJIIOCKOCTSMUA

S
E=—,THe s :g — IIOBCPXHOCTHAA IINIOTHOCTD 3apsga

ee,

HamnpsikeHHOCTh TIOJIs 3apsKEHHOT 0 11apa pajauyca R

E :LZ —pHe mapa (r > R), E=—"__ — guyrpu wapa (r < R)
4pe,r 4pe,R’

HOTeHIII/Ia.]'l IMOJISI TOYCYHOI'0 3apsAada U OJHEPIrusl CUCTEMBI IBYX 3apsA/10B
Q W - qqu

S 4pee,r 4pee,r
CBsa3b MexKIy HanpﬂmeHHOCTbm MOJIA M MOTEHIMAJIOM
r 2y r i
= -gradj = - (ﬂ—lg +11TI—le +—e ) _ll(l’) _lz(l’) OEdr E:—‘l%—{gl
y

n

PaboTa nepemeneHus 3apsia B 3JIEKTPOCTATHYECKOM T0JI€
2

A=qyEdl = q(jl - jz), TJ€ j, U _J, TOTEHIMAJIBI HAYAJIbHOM U KOHEYHOM TOUYEK
1
EMKOCTBH yeIMHEHHOI 0 MPOBOIHUKA U CUCTEMbI IPOBOJIHUKOB

c=9 - a _a
J J,-4, U
EMKOCTL mapa U €eMKOCTD IIVNIOCKOI'0 KOHI{CHcaTOpa

e,exS
C = 4pe,eR, C= Od
JHeprus moJisi 3apsizKeHHOr 0 KOHJIeHcaToOpa
2 2
w=4 _CU”_aqu
2C 2 2
I1.10THOCTHL IHEPIrUM FJIEKTPUIECKOT0 OIS
irr 1 1 D?

ClJjia TOKA ¥ IVIOTHOCTH TOKA
B d_q . dl
dt T



! r
J =nqv, TI€ N — KOHLIEHTpALMs 3apSKEHHBIX YaCTHII, vV — CKOPOCTb YaCTHII
3akon OMa 1J1 y4acTKa Henu U JJIs1 3aMKHYTOM Lemnu

|
| = %, rame R= rg — CONIPOTHUBIICHUE YYaCTKa, r — YACIBHOE COIIPOTUBJICHUEC

e
| = Frr rae R — BHellIHee CONpOTUBIIEHUE, I — BHYTPEHHEE CONPOTUBIICHUE
+r

3akon Oma B 1udpepeHnuanbHoi popme
r1r
J=—E
r
MomHoCTh TOKA U 3aK0H /Ixoyasa—Jlenna
u? u?
P=IU=1°R=—, dQ=Pdt=IUdt =1°Rdt =—dt
R R
MarautHoe 1noJie 0eCKOHe4YHO JJIMHHOI0 MPSIMOI0 TOKA
mm|
2pb
MarauTHoe moJjie B eHTPe KPYroBOro BUTKAa ¢ TOKOM W HA OCH KPYroBOIro
TOKA HA PACCTOSIHUM I' OT OCH

B =

,roe b — PaCCTOAHHEC OT IMIPOBOAHKKA C TOKOM

mmy |
= R rge R —paauyc BUTKa
mm,IR?

MarsuTHoe mojie 0eCKOHEeYHO JJIHUHHOI0 COJIEHOH/Ia

rae R —paguyc Kpyra

B = mmynl, roe n= ’\% — KOHLICHTpAaLUs BUTKOB, | — nuHa conenounma

Cuia AMnepa u MarHUTHasi COCTABJISIOMIAsH CHIIBI .IJIopeHua
dF = IBdlsina, roe a — yros mexay Bekropamu dl u B

F, = quBsina, Ijie @ — yroi MexIy BeKTOpaMH V u B
MarHuTHbI MOMEHT KOHTYPAa ¢ TOKOM M MOMEHT CHJIbI, JeHCTBYIOIUMHA Ha
KOHTYP € TOKOM

[')m = ISr'1S , TIe r'1S — HOpMaib, M = p,Bsina, rae a — yroji Mexny bm u B
Teopema o HMPKYJIALMH BEKTOPA B

eédll =gB,dl =m,l, rxe | — MOJTHBINA TOK, OXBAYCHHBIH KOHTYPOM L

L L

IToToK MHAYKIMH MATHUTHOI'O IOJIS uepes MoBepxXHOCTh S

F =(B,dS, rae B, — mpoekiuus BeKTOpa B Ha HOpMaJlb K TIOBEPXHOCTH
S
1
F =BScosa, rae a — yroia Mexay BEKTOPOM B U HOpMaJlbIO K IOBEPXHOCTHU
PaboTa nmo nepeMenieHu0 KOHTYpa ¢ TOKOM B MArHUTHOM I0JIe
dA=I1dF, A= IDF

3aKOH 3JIEKTPOMATHUTHON HHAYKIMH

CBSI3b MATHUTHOI'O IIOTOKA U TOKA B KOHTYpe
@ =Ll, rae L — MHAYKTUBHOCTB KOHTYpa
NHAYKTUBHOCTHh 0€CKOHEYHO JJIMHHOTO COJIEHOU/IA



L = mm,n?V , rae n= '\% — KOHILIEHTpalKs BUTKOB, V — 00bEM COJICHOUIa

IAC camouHaAyKIMH
= do _ M:-§|d—l‘+ Ld—lg. Ecmm L =const, TO e :—Ld—l
dt dt g dt dt ¢ dt
JHeprusi MATHUTHOTO TOJIA KATYIIKH WU IUIOTHOCTh 3HEPrUM MATHUTHOIO

moJIdA

2
w =t |
2
w _ B* _mmH? _BH
w=—= = =
vV 2mm 2 2

0
AOCOTIOTHBIN NMOKa3aTeJb NPEJTOMJICHUSA CPeabl

c
=—=,/em, rae ¢— CKOpOCTh CBETA B BAKyyMe, Y —CKOPOCTb CBETA B CPELE
v

3aKOHBbI OTPAXKECHHUA U IIPCTOMJICHUA CBETA

sina _n, a b
a=b, ——=-%, raed," ug — yribl NaJicHusl, OTPAXKECHUS U TPEIOMIICHUS
sing n
3akon byrepa
=1, | lo
— KOHEYHas U

, | — myTh, IPOMICHHBIA CBETOM B BellecTBe, | u
HavyajbHas MHTCHCUBHOCTD CBETa, @ — KO3((UIMECHT MOTJIOMICHHS BEIIeCTBA
3akon bprocrepa

tga, = 2

" roe 95 — yTOJl IaJICHUs], MPU KOTOPOM OTPA3UBIIUNCS JIYU IJIOCKO
MOJISIPU30BaH

Dopmyaa TuppakuIMOHHON pelIeTKH

dsing =zxx/ , rie k=0,1,2..., d — nepruoa qudpaKIMOHHON PEIICTKH

3akon MaJroca

I,=1,cos’a, rne |, — MHTEHCUBHOCTb CBETA, MPOIIIE/IIEro NoJsipu3arop, a |, —
WHTEHCUBHOCTbH CBETA, MPOIICAIIET0 aHAIU3aTOP, @ — YroJl MEXKAY INTaBHBIMU
MJIOCKOCTSIMHM KPHCTAJLJIOB

JHeprus U UMIYJabC (POTOHA

e
e=hn p=—,r1ne h — mocrostanas [Tnanka, v — 4acToTa 3JIEKTPOMArHUTHOTO
C

U3ITYYEHUs, C — CKOPOCTh CBETa B BaKyyMe

YpaBHenue JiiHmTeiiHa 1Uisi BHelIHero ¢porodddexra

e=A4+T,, taeA—pabora BeIX0/1a JIEKTPOHOB U3 METAIIA, | max — MAKCUMaJIbHAs
]

KHHETUYECKasi SJHEPTUst POTOIIEKTPOHOB
KpacHasi rpannna (moporosasi JIJinHa BoJIHBI) (poTod(pdexTa

hc
0=, Ao — moporoBasi AjinHa BoJHbI (hoTodpdekra, A — pabora BbIxOAA
7

JIEKTPOHA
JHeprus, u3jryyaeMasi WM NorjaomaeMasi aToOMOM BOI0OpoOjaa



g1 190
e= Ei§F "
L 2 8 Ny 1N, — KBAHTOBBIC YMCJIA SHEPIETHUCCKUX YPOBHEH, MEKIY
KOTOPBIMH COBCPIIACTCA IICPCXOA IJICKTPOHA

JoiuHa BosiHbI e bpoiis

1= h , TJI€ p — UMITYJIbC YaCTHUIIbI
p

3aKOH paJAMOAKTHBHOIO PACNIA/Ia M MEPHU O/ NOJIypacnaaa
In2

I trneNowu N(t) — uncno siaep B MoMeHTHI Bpemenn t = 0 u t,
A — TIOCTOsTHHASL pacrmaaa

JedexT Macchl aTOMHOIO AApa

Dm= Zmp +Nm-M,, toe mp, mp, M, — Macca mnpoToHa, HEUTpoHA U sapa

. T
N@m =N

COOTBETCTBEHHO, Z 1 N — 4KCIJIO TPOTOHOB U YUCJIO HEUTPOHOB B SIAPE
JHeprus CBSA3M ATOMHOIO S1/Ipa M yAEJIbHAsI SHEPIUs CBSA3U

E
E, =Dmc?, roe Am — nedekT Macchl, € = A , A — 4UCJI0 HYKJIOHOB B SIJIp€

JHeprus siIepHOM peakun
Q=(M, - M,)c?, rae My, M, — Macchl TIOKOSI YaCTHII 0 | TIOCIIE PEaKIUU

Pa30op BapuanTa 1

101. 3aBHMCHMOCTH KOOpAMHAT OT BPEMEHHU IIPU JIBUKEHMH MaTepUalbHOM
. — 2 — 2
TOYKM MMEIOT BHJI. X = (3t+3t ) y= (2+4t ) Omnpenenuts MOLYJIH CKOPOCTH H
YCKOPEHHs 3TOM TOYKH B MOMEHT BpeMeHH t = 5 c.

Pewenue:
Monyne CKOpPOCTM vV MaTepUAIBHOM TOYKM MOJKHO BBIPA3UTh 4Yepes

MPOEKIMU BEKTOPA CKOPOCTH Ha OCHU X U Y CIETYIOIIMM 00pa3omM
— 2 2
v =.,/vy +vy.
[Ipoekuusa BEKTOpa CKOPOCTH HA COOTBETCTBYIOIIYHK) OCh YHCIEHHO pPaBHA
MEPBOM MPOU3BOJAHON OT KOOPAUHATHI [10 BPEMEHH

B momenT Bpemenu t = 5 C:
v, = 33 M/c, v, = 40 m/c, v =332 4402 = 51.8 m/c.
Monynb yCKOpPEHHS a MaTepHaIbHOH TOYKH MOXHO BBIPa3UTh dYepe3
MIPOCKITMHM BEKTOPA YCKOPEHUS Ha OCH X U Y CIIEIYIONTUM 00pa3oM
= JaZ + a2
a=.,/az+aj.
[Tpoekius BEeKTOpa YCKOpPEHHUsST Ha COOTBETCTBYIONIYIO OCh YHCICHHO paBHA

[IEpBOM MPOU3BOJHOM OT COOTBETCTBYIOLICH IPOEKIUU BEKTOPAa CKOPOCTU II0
BpEMEHHU



dv,

a, == =6 m/c?
ot
dv

y 2

a, = — = 8 M/C".
Y dt

B momenT Bpemenu t = 5 C:

Y 2
a=v6%Z+8%2=10 m/c".

111. brok B dopme aucka maccor 0,2 xr BpamaeTcs moja JACHCTBHEM CHII
HATSOKCHUS HUTH, K KOHIIAM KOTOPOW MpHUKpeIuieHs! Tpy3sl Maccamu 0,1 u 0,5 k.
OnpenenuTsb CHIIBI HATSKEHUS HUTH 11 1 T, 110 00€ CTOPOHBI 0JIOKA.

Pemienne:
[IlpumMenuM K  pEIIEHHUIO 3aJa4d  OCHOBHBIE  3aKOHBI

E g  [OCTYNATEJIbHOIO M BpAILATEIBHOIO JBWXXEHMS. Ha Kaxnapli u3
JBWXKYIIUXCSA TPY30B JEUCTBYIOT JBE CHIIBL. CHJIA TSOHKECTH M(,
HalpaBJICHHAs BHU3, W cwia 1 HaTsHKEHUS HUTH, HaIlpaBJICHHAs

T % BBepx.

™ 2 Tak Kak BEKTOp YCKOPEHUS @ rpy3a M; HANpaBJIEH BBEPX, TO

™mg T, > m1g. PaBHOnmelcTByrOmass  3TUX  CHJ  BBI3BIBACT
"% paBHOyCKOpEHHOE
JNBUKEHHE U, MO0 BTOpoMY 3akoHy HbloTOHa, paBHa T; — Mg = msa,
OTKyZa
Ti=mg + mia. (1)

BekTop yckopeHus @ rpy3a My HanpaBJIEH BHU3; CIENOBATENIBHO, 2 < MyQ.
3anuieM Gopmyily BTOPOTo 3aKOHA JJIsl 3TOTO Ipy3a’
m,g —T, = m,a, oTKya
T2 =m,g — maa. 2
CorylacHO OCHOBHOMY 3aKOHY JWHAaMHUKH BpAIATEIbHOTO JIBUKEHUS,
BpAILIAIOIIAN MOMEHT M, IPUIOKEHHBIN K IUCKY, PAaBEH IPOU3BEACHUI0 MOMEHTA
MHEepLUU J TUCKa Ha €0 YIVIOBOE YCKOPEHUE &:

M=]e.
Onpenenum Bpamaromuii MOMEHT. CUiibl HATSHKEHUSI HUTEW TEHCTBYIOT HE TOJBKO
Ha Tpy3bl, HO U Ha auck. Ilo Tperpbemy 3akony HsroTona, cunmsl T’y u T',,

IPWIOKEHHBIE K 0001y JHCKa, PaBHbI COOTBETCTBEHHO cuiaMm T; u T,, HO 1O

HAMpaBJICHUI0 MM IMPOTHBOIMOJOXKHBL. [IpHU JBMKCHHH TPY30B AHMCK YCKOPCHHO
BpaIlaeTCsl [0 YacOBOW CTpeJKe; ciepoBarenbHo, T', > T'; . Bpamiarommii

MOMEHT, NPHWJIOKEHHBIA K JUCKY, PaBEH IMPOU3BEIACHUIO PAa3HOCTU 3THX CHJ Ha
IIe40, paBHOE pajauycy aucka, T.e. M = (T', — T'))r.

MoMeHT wuHepuuu pAucka J = mré/2, VIJIOBOE YCKOPEHHME CBSI3aHO C
JUHEHHBIM YCKOpPEHHEeM Trpy30B HomeHueM ¢=a/f. IloacraBuB B GdopMmyiry
BeIpakeHust M, J u €, noinyqum

(T'y— T'r =

mr? a

2 r

OTKYyJa
Trz - T.’l — (m/.?.)a



Tak xak T’y =T, u T', =T,, TO MOXHO 3aMeHHUTb cwisl T’y u T’,
BhIpakeHHsIMH 110 popmynam (1) u (2), Torma
m
MyG— MyO— My G ~— M@ == 5~ @, HJIH

(m,—m,) g = (m2+ mﬁ—%) a,

OTKyda
My — My
a— 2 g.
Mo+ my-+m/
Wtak, cuibl HaTskeHust HuTed T, u T, OyAyT paBHBI COOTBETCTBEHHO
m m
T = mlg(Zmz—?) _ mgg(Zm]_——z—)
1~ i} ) 2 mo

[loacTaBnsis YMCIEHHbBIC 3HAYCHUS, TTOJTy4aeM
T, = 1.764 H, T, = 0.98 H.
121. OnpenenuTh 9aCTOTY TAPMOHUYECKUX KOJIEOAHUN AUCKA OTHOCUTEIHLHO
OCH, TPOXOJSIIEd TOPU3OHTAIIBHO  4Yepe3  CepeAuHy paauyca JHCKa
MEPICHANKYJISIPHO €T0 MIOCKOCTH. Paamyc nucka pasen 20 Cw.
Pemienue:
Yacrora xonebannii GU3NIecKoro MasiTHUKA OIpeaensieTcs mno Gopmyse

v = i/mg}rl,ﬂ,,

Z’IT\‘
rie J — MOMEHT WHEPIMU MasiTHUKa OTHOCUTENIBHO OCH KOoJiebaHuil; M — ero macca,
lc — paccTosiHue OT IIEHTpa Macc MasTHUKA IO OCH KOJICOaHUH.
MoMeHT MHepIUU TMCKa HalIeM, BOCTIOJIb30BaBIIMCh TeopeMoint IlITeitnepa
] = Jo + ma®

rie J — MOMEHT HWHEpPIUU OTHOCUTEIBbHO MPOU3BOJILHOW ocHu; Jy — MOMEHT
WHEPIMU OTHOCUTENIBHO OCH, MPOXOJAIleld uepe3 IEHTP Macc MapajjieiabHO
3aIaHHOM OCH; @ — PACCTOSTHUE MEXKy YKAa3aHHBIMHU OCSIMHU.

MoMEHT HMHEepLUHMH ANCKAa OTHOCHUTEIBHO OCH, MEPIECHANKYJISIPHOU eMy U
MPOXOJISIIEH Yepe3 ero IeHTp macc, ompeaensercs mo Gopmyne Jo = mR?/2, re
R — panunyc nucka.

[MpumenuB Teopemy lllTelinepa Kk ucKy u yuts, 9yTo a = R/2, mony4ynm

J=mR%2+ m(R/2)?= 3mR%A4.
PaccTosiHUE OT IIeHTpa Macc MasTHHKA JI0 OCH KoseOanwii lc = R/2.
C y4eToM BBIIIEU3I0KEHHOTO, MTOJIy4yaeM

v =L [melc — L [mer2 L [
2mN J 2m\3mR /4 2@~ 3R

[Toncrapnsig yncneHHble 3HaueHua Haxoaum, uro v = 0.91 ',

131. Ia GamnoHa eMKOCTAMU 3 U 4 ]I cOeUHEHBI TPYOKOM C KpaHOM H
coJlep>Kar oJIMH M TOT e ra3 nox nasieHusmu 0,2 u 0,1 Ila. TemnepaTypsl razos
oJlnHaKoBble. Kakoe naBieHne yCTaHOBUTCS MOCIE OTKPBITHS KpaHa?

Pewenue:

: 31ech ciaeayeT pacCMOTPETb TPHU COCTOSTHUS
oy I /Ml | omHOro M TOro ke rasa. B yeBom cocyne ras maccou

i, Re——
L p



mi, Haxoauica B oObeme Vi mon AaBiaeHueM pi. npu Ttemmneparype 7. B mpaBom
cocyJie Ta3 uMel mapameTpsl My, Vo, po, T. Ilocae coennHeHus: COCyIOB ra3 3aHsuI
o0vem Vi + V,, ero macca crana paBHOM Mi+M,, naBieHue p, a temneparypa 1’
OCTaJIach MPEKHEN COrJaCHO YCIOBUIO 33/1a4M. 3anullieM ypaBHeHne MeHeneena-
Knaneitpona Juist kaxa0ro COCTOSIHUS.

s neBoro cocyna

Tm
V. =—=—RT
P1Vy Iy )
JUIsl IPABOTO COCya
™,
Vo = —=RT
P2V Iy )
MOCJIE COETMHEHUS COCY/IOB
my+m,

p(Vy +Vp) = L2 RT.

[IpoBeass mpocThle MaTeMaTHYECKHe MPeoOpa3oBaHUsI MOXHO JIETKO

MOJIYYUTh, YTO
— piVitpaVs
Vi +V,

[ToncraBinss ynciaeHHbIC 3HaUYCHUS, ToTy4daeM, 9to p = 0.14 Ila.

141. WpeansHbld Ta3 coBepmaer 1uka KapHo nmnpu Temmeparype
Harpearens 870 K u temneparype xonoaunsuuka 270 K. Kak u Bo ckonbko pas
m3menures KI1/] nukima, ecnmu remnepaTypa HarpeBarens Bo3pacteT g0 1170 K?
Peuienue:

KIIJI mukna Kaprao Beruncisercs mo Gpopmysie

n =22100%,
L

rae T, — Temneparypa Harpesatens, a T, — TeMIrepaTypa X0JI0IUIbHUKA.

B nepBowm ciyuae KII/I nukna Kapao pasen
870-270
m 570 100% = 69%,
a BO BTOPOM ClTy4ae
1170-270
12 PER 100% = 77%.
CienoBaTenpHO, NpU BO3pacTaHuu temmeparypbl Harpeatens KIIJI nukna

KapHo yBennumuBaeTcsi, ¥ OHO CTAHOBUTCS OoJbILE B 1), /1, = 1.11 pa3.

151. /IBa oauMHAKOBBIX TOYEUHBIX 3apsnaa 1mo 2 HKI Kakaplii HaxomsaTcs B
BEpIIMHAX PABHOCTOPOHHETO TPEYroyibHUKa co ctopoHoil I = 10 cm. Onpenenutsb
HANPSKEHHOCTD AJIEKTPUYECKOTO MOJISI B TPETHEN BEPIIMHE.
Peienmue:

CornacHO MPUHIMITY CYNEPHO3ULUUA DICKTPUUECKUX
MOJIEH, KaXXIbIi 3apsA] CO3JAET II0JIE HE3aBUCUMO OT
NPUCYTCTBUA B TIPOCTPAHCTBE JPYIHX  3aps/IOB. |
[ToaToMy HanpsKEHHOCTb £ JIEKTPUUYECKOrO IOJsA B ‘
HMCKOMOM TOUKE MOXET ObITh HalifleHa KaK BEKTOpHAas




CyMMa HaNpsDKEHHOCTEW £, m E, moJed, cOo34aBacMbIX KaXKAbIM 3apsIoM B
OTJIETTbHOCTH

E=FE+E,.
Hanpsi>keHHOCTH 3JIEKTPUYECKOTO MOJis, CO34aBaeMOro B BaKyyMe€ IMEpPBBIM H
BTOPBIM 3apsi/laMH, COOTBETCTBEHHO PaBHBI

Elzk?—; i EZ:k?—g. (Elezzkf—;)

PaccrosHuss OT 3apsgoB 110 TOYKHM A OJWHAKOBBI W PaBHbI CTOPOHE
PABHOCTOPOHHETO TPEYIOJIbHHUKA.
1 1
Bekropa E; u E, HampaBieHbI 10 CWJIOBOU JIMHUU OT 3apsaoB O, u (,, Tak

kak 3apsiiel ; >0 u g, >0.
Monynb BekTopa £ HaiJaeM reoOMeTpu4YeCKu
E = 2E, c0s30° = +/3E,

E=3k,
r
HOI[CTaBJ'If{H YUCJIICHHBIC 3HAYCHUSI, nonyqaeM
-9
E = /3x9x10° % @ 3.1x10° B/m.

161. Ha xonmax meanoro npopoja auuHoi 10 M mogaepxuBaeTcs pa3HOCTh
notenimanoB 10 B. OnpenenuTs MIOTHOCTh TOKa B TPOBOJE. Y ACIBHOE
CONPOTHUBIICHUE MEJIN PABHO 1,7-10'8 OM'M.

Pemienue:

|

5

Cuity TOoKa Hal1eM, UCTI0JIb3Ysl 3akoH OMa JIsl ydacTKa 1enu

1=Uz,

I
rae R = rg — COINPOTHUBIICHUE y4acTKa, r — YJEIbHOE COIPOTUBIICHUE.

Torma j= Y 2 US _U
RS riIS rl,

HOI[CT&BJ'I?I?I YUCJICHHBIC 3HAYCHUA, I10JIydaCM

j= # ®0.59x10° A/m®.
1.7x107°x10

171. B cepenune coneHoupga, coziepxkamero 10 BHUTKOB/CM, NOMEIICH
KPYTrOBOM BUTOK AMAMETPOM 2 c¢M. IIJI0CKOCTh BUTKA PacIonoxeHa mox yriaom 60°
K ocu cojieHouaa. OnpenenuTh NOTOK MarHUTHOTO TOJIsSI, TPOHU3BIBAIOIIUN BUTOK,
€CJIM 110 OOMOTKE COJIEHOM/Ia TeUET TOK cuiaon 1 A.

Pemienme:
MaruauTHOE 110J1¢ OSCKOHEYHO JJIMHHOI'O COJICHOM A

IInoTHOCTE TOKA B IMPOBOJC YUCIICHHO paBHa J =

B =mmynl, roe n= '\% — KOHIICHTpAaI s BUTKOB, | — nuHa conenouna.



I[ToTox MarHUuTHOTO I10JI4, HpOHI/IBBIBaIOIHI/Iﬁ BHUTOK, MOXHO OIIPpCACINTDL II0

dbopmyie
F =BScosa,

TJ€ @ — YroJl MeXI1y BEKTOPOM B M HOpMaJIbIO K TIOBEPXHOCTH.
2

[Tnomane BUTKa paBHa S = T
CrnenoBaTesbHO,
1 2
®=—mmynl pd~ cosa
4 .
Y4uuTeiBas, YTO MarHUTHas MPOHUIAEMOCTh u = 1, MarHuTHas TOCTOSHHAas

-7
= X
my = 4p x10 I'a/m.
[loacTaBnsis ynCIEHHbIE 3HAYCHUS, TTOJTy4aeM

= %4x3.14x10-7 x10° x1x3.14x0.022 cos60° @ 0.2x107° B6.

181. Jlyu cBera mepexomuMT W3 BO3AyXa B CTEKJIO C IOKa3aTelieM
npenomiiennst 1.4. Hailtu yrael nmajeHus U NPEOMIICHHS, €CIU OTPAXKCHHBIM U
MPEJIOMJICHHBIN JTy4YH NEPHeHANKYISIPHBI.

Pemenue:
i i U3 ycnosus 3agadm ciexnyet, uto if +i, =907,
rze 1f — yrom otpaxeHus, I, — yros IpenoMIICHHS.
22 %, # COINacHO 3aKOHY NPETOMICHHS
> N, » siniy _ -
Z y % sini,

rae I, — yron mageHus, Ny — OTHOCHTEIBHBIN MMOKA3aTEeNb MPETOMIICHHST BTOPOi
Cpezbl 10 OTHOLIEHUIO K IIEPBOM, KOTOPBIN paBeH
n
Ny = n—2 npudeM N, =1.4,a n, =1 (1.x. nepBas cpeaa BO3AyX).
1
CoracHo 3aKOHy OTpaxkeHHs i} = iy, mosromy i, =90° -if =90° -1i,.
- - _ - 0 - _ -
Torna nmomyvaem, urto sini, =sin(90~ -1i,) = cosi,.
IToncraBum 3TO 3Ha4EHUE B 3aKOH IIPEJIOMIICHUS CBETA.

sini . N
1 =tgi, =2,
COSi; n,
- n2 - 0 n2
Otcrona I, =arctg—, I, =90 -arctg—.
Ny Ny

[ToscTaBuB YKMCIIOBBIE IaHHBIE, OTydaeM i, @ 540 I, 0 36°.

191. Ha Meramn majaer peHTI€HOBCKOE M3JIy4Y€HUE C JIMHOW BOJHBI 1 HM.
[IpeneOperas pa®oToil  BbIXOAQ, ONPEACIUTh MAKCUMAJbHYIO  CKOPOCTb
(hOTO3JIEKTPOHOB.

Pemenue:



MakcuMabHYI0 CKOPOCTh (DOTOIICKTPOHOB OIPEACINM U3 YPaBHCHHUS
OiiHireitHa st potoaddekra:
E=A+ Tha
Oneprus poToHa BeIUHCcIseTcs mo ¢opmyse E= hc/i, A — pabora BbIXoxa,
€10 TI0 YCIIOBHIO 331291 MOKHO MPeHEOpeUb.
Kunerndeckast sHeprust (POTOIJIEKTpOHA B 3aBHCHMOCTH OT TOTO, Kakas
CKOPOCTh €My COOOIIaeTcsi, MOXET OBITh BBIpaXXEHA WM M0 KJIACCUYCCKOU

bopmyie

T =" (A)

WJIU TI0 PETIITUBUCTCKOM
T = (m — mgy)c?. (B)

CxopocTh (POTORNEKTpOHA 3aBUCHUT OT HHEPruu (HOTOHA, BHI3BHIBAIOLIETO
boTorddext: ecau sHeprust GoToHa E MHOro MEHbIIE IHEPTUU TOKOSI DJIEKTPOHA
Eo, TO MOXeT ObITh IpuMeHeHa Gopmyia (A); eciu ke E cpaBHMMa 10 pasmepy
Eo, TO BeuUCIICHNE 0 Gopmysie (A) MPUBOAMT K rpyOOH OMIMOKE, B ATOM Cliydae
KUHETUYECKYIO AHEPIruio (POTOSIEKTPOHA HEOOXOAUMO BbIpaXkaTh Mo (opmyre
(B).

BoeluncnuMm Tenepb 3HEpruto GOTOHA PEHTTE€HOBCKOTO U3JIYyUYEHHUS

E = he/J = 6.64><10‘_343X108

09

=19.89x107" JIx =0.0012 M5B,

OT0 3HaYeHUe dSHepruu (GOTOHA MHOTO MEHbBIIE YHEPTUU MOKOS dJIEKTPOHA
(0.51 M»B). CnenoBaTenbHO, Ui JAaHHOTO Clydash MaKCHMajlbHas KHHETHYECKas
9HEprusi POTOIEKTPOHA B (HOpMyJie MOMKET OBITh BBIPA)KEHA MO KJIACCHUYECKOU

bopmye

[ — |2
max — 5

Brruucinm MCKOMYIO0 CKOPOCTh

2128910707 = 20.9 - 10°m/c.

9.1-107°1

KOHTPOJIBHAS PABOTA
3agaum
101. 3aBUCHUMOCTH KOOPJWHAT OT BPEMEHHM IPHU ABMIKCHHH MaTePHAIHHOU

TOYKH MMEIOT BHJI. X = (3t+3t2), y= (2+4t2). Omnpenenuts MOLYJIH CKOPOCTH H

YCKOPEHHUs 3TON TOYKH B MOMEHT BpeMeHu t = 5 c.
102. JIBe wmatepuanbHble TOYKH JABUXKYTCS MPSIMOJIMHEHHO COTJIACHO

sakoHam: X, =4t+8t° -t°, X, =2t-4t*+t>. B xakoil MOMeHT BpeMmeHH

YCKOPEHMsI 3THX TOYEK OyIyT OJMHAKOBBIMU? HaillTM CKOpPOCTHM TOYEK B 3TOT
MOMEHT BPEMEHU.



103. MarepuanbHas TOYKa HAYMHACT JBUTAThCS  MPSIMOJUHEHHO.
3aBUCUMOCTh €€ YCKOPEHHsS OT BpPEMEHH JAeTCsl PAaBEHCTBOM a:(10—2t).
Omnpenenuts: 1) CKOPOCTH TOYKKM B MOMEHT BpeMeHH t = 2 C; 2) myTh, PO IeHHBIN
TOYKOM 3a MmepBhIe 2 C.

104. MarepuanibHasi TOYKA JBHDKETCS BJIIOJIb OCH ox, a €€ CKOPOCTh

— 2 :
MEHSIETCSl CO BPEMEHEM 10 3aKOHY V, = (4+ ot ) OnpenenuTs: MOMEHT BPEMEHU

t,, B KOTOpBI yckoperue &, = 20 wm/c’,

105. CrapTroBaB OJHOBPEMEHHO W3 OJHOTO TIyHKTa 0€3 HayaJbHBIX
CKOpOCTEH, JBE MaTepUalbHBIC TOYKU IBIDKYTCS TpsMoinHerHo. [Ipu 3ToM mX

YCKOPEHHUsI 3aBUCAT OT BPEMEHHU IO CIEAYIOMIMM 3aKoHam: dy, :(5+4t) u

a,, = (ll- 212). B kakue momeHTtsl BpemeHH t; u t; Touku OyIyT MMETh paBHBIE

CKOpOCTH?
106. HopmaspHOE YCKOpEeHHE MAaTE€pUATBHOW TOYKH, HBIDKYIICHCS 110

— 142
OKPYKHOCTH paanycoM 1 M, MeHsieTcs 1o 3akoHy a, =4t° . Omnpenenurts ckopocTs

TOYKH B MOMEHT BpeMeHH { = 2 C ¥ Iy Th, MPOUICHHBIN TOYKOH 3a TIEpBhIC 3 C.
107. MarepuasibHasi TOYKa JBIXKETCS MO OKPYXHOCTH paguycoM 3 M. [lpu

o o — 2
5TOM 3aBUCHMOCTH €€ JIMHEHHON CKOPOCTH OT BPEMEHH UMeeET BUx V = (1+ 0,5t ) :

OmnpenenuTs YCKOPEHUE TOYKA B MOMEHT BpeMeHH t = 2 C W myTh, MPOWICHHBIN
TOYKOMH 3a repBbie 2 C.

108. MarepuanbHasi TOYka ABMXKETCS MO OKPYKHOCTH paamycoMm 1 m 0e3
HaYaJIbHOW CKOpOCTH. Ee yriioBoe yCKOpEHHE 3aBHUCUT OT BPEMEHH IO 3aKOHY

— 2 o o
e= (4 +2t -1 ) . HaliTu uHEHYI0 CKOPOCTH M HOPMAJIBHOE YCKOPEHHE Uepes 3 ¢

MOCTIC Havyaa JBUKCHHS.
109. 3aBuUCHMOCTH YIJIOBOM CKOPOCTH OT BpPEMEHHM MJI MaTepHabHON
TOUYKH, JBIDKYIIEHCS TO OKPYKHOCTH paguycoM 2 M, JaeTcsi pPaBEHCTBOM

W=,D(1+ 2t). Onpenenuts Jisi MOMEHTa BpemMeHu t = 5 C uucino o60poTOB,

COBEPIICHHBIX TOYKOH, U €€ YII0BOE YCKOPEHHE.

110. MarepuanpHas TOYKa ABIXKETCS TIO OKPYXKHOCTH paguycoM 1 M.
3

- t o
3aBUCHUMOCTb €€ YIJIa MOBOPOTa OT BPEMEHU JAE€TCS PAaBEHCTBOM j :t+§. Haittu

JUIT MOMEHTa BpeMeHu { = 2 C JMHEWHYI0 U YIJIOBYIO CKOPOCTH, a TaKXKe
HOPMaJIbHOE, TAHTEHIIUATBHOE U TTOJIHOE YCKOPEHUS TOUKH.

111. brok B dopme aucka maccor 0,2 xr BpamaeTcs moja JACHCTBUEM CHIT
HATSOKEHUS! HUTH, K KOHIIAM KOTOPOW mpuKperuiensl rpy3sl Maccamu 0,1 u 0,5 kr.
Onpenenuth cuiibl HaTsKeHUst HUTH T1 1 T, mo 06e cTopoHsbI 6110Ka.

112. Ha o6ox maxoBuka auamerpoMm 40 cM HamoTaH IIHYp, K KOTOPOMY
npuBsizaH rpy3 macco 1 kr. HallTu MOMEHT WHEpLMH MaxOBHKa, €CIH OH,
Bpalasch paBHOYCKOPEHHO, 3a 2 C MpUOOpe YIIIOBYIO CKOPOCTh 6 pajy/c.

113. CnyTHuK Bpamaetrcst BOKpYr 3emMJid O KPyroBoid OopOUTE Ha BBICOTE
h = 700 km. OnpeenuTh JIUHEHHYIO U YTIOBYIO CKOPOCTH CIYTHHUKA. Y CKOpEHHE
CBOOOJHOTO MaJIEHUs] Y TOBEPXHOCTH 3€MJIU U €€ pPaiuyC CYNTATh U3BECTHBIMU.



114. OmnpenenuTh HANPSXKEHHOCTh TPABUTAIMOHHOIO TMOJdS 3€MJIM  Ha
BeicoTe h = 10000 xM OT ee MOBEPXHOCTH. YCKOPEHHE CBOOOTHOTO TAJACHUS Y
MOBEPXHOCTH 3€MJTU U €€ PanyC CYUTATh U3BECTHBIMH.

115. B nepeBsHHBIN mIap Maccoil 8 Kr, MOBEIICHHBIM HA HUTH JUTMHON 1 M,
MOTaIaeT TOPU3OHTANBHO JeTsImas myisi maccoi 8 r. C Kakoil CKOPOCThIO JieTena
MyJisl, €CJIM HUTH C IApOM M 3aCTPSBIIEH B HEM IyJiel OTKIOHWIIACh OT BEPTUKAIIU
Ha yron a = 30°. Pasmepom miapa npeHeOpeub, a yaap CUMTaTh HPAMBIM U
HEHTPAJbHBIM,

116. Hlap Maccoit S5 Kr IBHXKETCS CO CKOPOCThIO 1 M/C M CTaJIKMBaeTcs C
MOKOSIIIUMCS IapoM Maccoid 2 kr. OmnpeaenuTh CKOPOCTH IIApOB IMOCIE yAapa,
€cJIM yJiap a0COJIFOTHO YIPYTHH, IPSIMOIM U IIEHTPaIbHBIH.

117. Hlap maccoit 3 KI' ABMKETCS CO CKOPOCThIO 2 M/C U CTaJIKMBAETCS C
nokosimumMcsl mwapoM Maccoil 5 kr. Kakas pabora Oyner coBeplueHa mpu
nedhopMaluy MapoB, €Ciau yaap aOCONIOTHO HEYNPYTUi, MPSIMON U IEHTPaTbHbBIN?

118. Kakyto paboTy HY»XHO COBEPILUTH, YTOOBI MPYKUHY kecTKocThio 1000
H/m, cxxatyro Ha 1 cM, JOMOJIHUTEIBHO CKaTh ele Ha 1 cm?

119. T'opusonTansHas mwiatdhopma maccoit 150 kr Bpamaercs ¢ wactotoit 10
MEH BOKPYI' HENOJBM)XKHOM BEPTUKAIBHOW OCH, MNPOXOASLIEH Yepe3 LEHTP
miatgopmel. Ha kparo mmatdopmber crout yenoBek maccod 100 kr. C kaxoit
YIJIOBOM CKOPOCTHIO HAYHET Bpamiatbes IiaTdopma, €clid YeJIOBEK IMEeperieT C
kpas 1miat@opmbel B ee 1eHTp? CumTaTh MmIaTGOpMY OTHOPOJIHBIM JUCKOM, a
YEJI0BEKA — MATEPUAIIBHOW TOYKOM.

120. Ha ckambe JKyKOBCKOTO CTOUT 4YEJIOBEK M JEPKUT B pyKax
BEPTUKAILHO 10 OCH BpAIEHUS CKAaMbU CTEP)KEHb JJIMHOW 2 M M Maccou 5 Kr.
Ckampsi C 4EJIIOBEKOM PaBHOMEPHO BPAILAETCA CO CKOPOCThIO 2 paj/c, a LIEHTPHI
WHEPLIMU YEIOBEKa M CTePXHS HAXOSATCS HA OCH BpaieHusi ckambi. CyMMapHBIi
MOMEHT MHEpPLUUU CKAMBU C YEJIOBEKOM pABEH O krm’. C Kakoid YIJIOBOU
CKOPOCTBIO CTAHET BPAIIAThCA CKaMbs C YEIOBEKOM, €CIIM OH MOBEPHET CTEP)KEHb
B TOPU3OHTAILHOE TTOJI0KEHHE ?

121. OnpenenuTh 9acTOTY TAPMOHUYECKUX KOJICOAHUHN AUCKA OTHOCUTEIHHO
OCH, TPOXOASIIEd TOPU3OHTAIBHO  4Yepe3 CepeiAuHy  paguyca  JIMCKa
MePIEHIUKYIIIPHO €ro IIockocTh. Paauyc nucka pasen 20 Cwm.

122. Toukwuit 00py4 paamycom 60 CMm, MoABENICHHBIH HAa BOWUTHIN B CTEHY
rBO3/lb, COBEPIIACT TaPMOHHUYECKHE KOJIEOAaHHUS B IUIOCKOCTH, MapalieIbHOM
creHe. OnpenenuTs nepuo koyedanuii ooOpyua.

123. Yactuma maccoit 100 r coBepiiaer rapMOHHUYECKHE KOJeOaHUS C
nepuogoM 2 c. Ilomnas »sHeprus kojeOmromelicss dactuibl paBHa 1 MmJ[xk.
OmnpenenmuTs aMIUIATYAy KoOleOaHMH ¥ MaKCHMalbHOE 3HAYEHUE CHIIBI,
JEHCTBYIOLLIEH HA YACTULLY.

124. Yamka npyxkuHHbIXx BecoB maccod 0,1 Kr coBepiaer BepTUKAIbHbBIE
rapmoHnyeckue konebanus ¢ amrmutygord 10 cm. Korga wamka Haxomumach B
KpallHeM HWXKHEM TIIOJIO)KeHUH, Ha Hee mnojoxkunu rpy3 macco 0,1 kr. B
pe3ynpTaTe KoJeOaHusl MpeKkpaTHiauch. OMNpeneianTh MNEepBOHAYATBHBIA MEPHOA
KOJI€OaHUI YaIIKu.



125. Bpycok maccoii 100 r coBepriaeT Ha TIaJKOM CTOJIC TIOJ IEWCTBHEM
MPYXKUHBI TapMOHHWYECKHe Koiebanusi ¢ ammumrynoi 10 cm m mepuomom 1 c.
Bronb ocu aBmKEeHUS TETUT KyCcOK TutacTuinHa maccor 10 r u, momas B OpycoK B
MOMEHT TPOXOXKJACHUS UM TIOJIOKEHUS DPABHOBECHs, MPUIUMNAET K OpYCKYy.
OnpenenuTh CKOPOCTh KyCKa IUIACTHUIIMHA, €CIIM B PE3YJIbTaTe CTOJIKHOBEHUS
KOJIeOaHUs MMPEKPATHIINCH.

126. JIBe 9acTuIlbl IBHKYTCS HaBCTpedy APYT Apyry co ckopoctsamu 0,9¢ u
0,8¢, rne ¢ — ckopocTh cBeTa B Bakyyme. HallTh OTHOCHTENBHYIO CKOPOCTH ATHUX
YJaCTHII,

127. Tlpu xaKo¥ CKOPOCTH YaCTHIIBl €€ KWHETHYCCKAs DHEPTUS U SHEPTHs
MIOKOSI paBHbI?

128. Cxopoctb uactuiel 0,8C, rne ¢ — ckopocTh cBeTa B Bakyyme. Kakyro
JIOJTIO €€ TTOJTHOM YHEPTUU COCTABIIICT KHHETUYECKAs YHEPTHUS ?

129. KakoB uMnyJibC 3J€KTPOHA, UMerolero 31epruto 1 I'hB?

130. Ilporon aBmxkercs co ckopocthio 0,8C, rme ¢ — CKOpPOCTh CBeTa B
BakyyMe. HaiiTu mMIysibCc ¥ KHHETHUECKYIO SHEPTHIO IPOTOHA.

131. JIpa GamtoHa eMKOCTSIMH 3 M 4 JI COCIMHEHBI TPYOKOH C KpaHOM H
cozlep>kat ouH U TOT ke Ta3 nmox nasieHusmu 0,2 u 0,1 Ila. TemmepaTypsl razoB
onuHakoBble. Kakoe maBieHne yCTaHOBUTCS MOCTIE OTKPHITHS KpaHa?

132. bamion emkocteio 20 1 3amonHeH a3zoToMm mpu temnepatype 400 K.
[Tocne u3pacxooBaHus YacTH rasa, AaBjcHue B 6ammone nmonusmioch Ha 100 kl1a.
OmnpenenuTs Maccy U3pacxoJ0BAHHOIO I'a3a, €CIU MPOIECC U30TEPMHUUECKHI.

133. B mHawame okarms TeMIlepaTypa Ta3a B IHJIMHIPE JBUTATEIIS
BHYTPEGHHETO cropanus Obiia pasra 57 °C. HaifTu TeMmepaTypy B KOHIIE CHKATHS,
€CIIi TIpU ATOM JaBiieHne Bo3pactaeT B 10 pa3, a 00bem raza ymeHsaeTcs B 5 pas.

134. Omnpenenuth NOKa3zaTenb aauadaThl HACAIBHOIO Trasza, €clId IpH
temrepatype 350 K u nasnenun 0,4 Mlla on 3anumaer oobem 300 1 u mmeer
termioemMkocth C, = 860 Jx/K.

135. Omnpenenuts paboOTy, KOTOPYIO COBEPIIUT a30T, U WU3MEHECHHE €ro
BHYTPCHHEW OHEPrud, €CIH €My TPU TIOCTOSHHOM JIaBICHUW COOOIIHTH
KOIM4YeCcTBO TeruioThl 21 kJIk.

136. [Ipu uzoTepmudeckom pacmupeHuu a3ora npu temmeparype 280 K ero
o0beM yBenmuuwics B 2 pasa. OmnpenenuTh COBEPIICHHYIO TpHU 3TOM pabdoTy,
M3MEHEHHE BHYTPEHHEH YHEPTUU Ta3a U KOJIMYECTBO TETUIOTHI, TOJYYEHHOE ra30M.

137. Bo ckonbko pa3 yBenMUHTCS 00beM 2 MOJICH BOAOpOAA, €CIU TpHU
HM30TEPMUUYECKOM PACIIUPEHUS] OH TMOJy4duT KonmdecTBO TeruioTel 800 [k mpwu
temmneparype 300 K?

138. Ilpu aguabaTHyecKoM CXKaTUM BO3yXa €ro JaBJICHHE YBEIUYUIIOCH OT
10 xIla ngo 0,1 MIlIa, a 3atem mpu HeU3MEHHOM oOBEME TeMIleparypa BO3ayxXa
OblTa TIOHFDKEHA NI0 TepBOHAYambHOW. OTpenenuTh MaBJICHUE BO3IyXa B KOHIIC
BCErO Ipoliecca.

139. B pe3ynbTaTe M30XOPHOTO HarpeBaHHsl OJHOTO MOJSI JIByXaTOMHOT'O
rasa ero Temreparypa yBennumiach B 1,5 paza. Haiitu n3meHneHne SHTpONUH Tasa.

140. Azot maccoii / T M30TEPMUUYECKH PACIIMPHIICA OT oObema 2 1 J0
oObema 5 1. HaliTu mpupaliieHue SHTPONKH Ta3a B 3TOM MPOIECCe.



141. WneanpHblld Ta3 coBepmaeT IuMka KapHo mnpu Temmeparype
HarpeBarens 870 K u temnepatype xonogunsauka 270 K. Kak u Bo ckombko pas
m3menutcs KIIJI mukna, eciim remriepatypa HarpeBarens Bo3pacteT g0 1170 K?

142. VneanpHblid Ta3, coBepimas mukia KapHo, otnan xomomamwibHUKY 60%
KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO OT HarpeBareis. OmpenenuTs TeMIepaTypy
HarpeBaress, eciiu TeMIieparypa xoiaoauibHuka paBHa 240 K.

143. Kak wu3MeHseTcs CpeaHss JJIMHAa CBOOOJHOTO Tmpodera MOJEKyl
JIBYXaTOMHOTO Tra3za Mpu TNajeHuu aaBieHus B 1,5 paza B HM30TEepMHUYECKOM
npoiiecce?

144. Kak wu3MeHsieTCs cpefHee YHCIO0 CTOJKHOBEHHMH  MOJEKYI
OJIHOATOMHOTI'O Ta3a B €IMHUILY BPEMEHHU TpU yBeIUYCHUU AaBieHus B 1,5 paza B
M30XOpUYECKOM Mpouecce?

145. Kak u3MeHMTCS CpeiHee BpeMs MEXAy IBYMs IHOCIEI0BATEIbHBIMU
CTOJIKHOBEHHUSIMU MOJIEKYJI JBYXaTOMHOTO Ta3a, €Cii ero 00beM aanadaTu4ecKu
yBennauth B 1,1 paza?

146. Haiitu cpeaHio0 JIMHY CBOOOAHOTO IpoOera, CpeaHIO CKOPOCTh U
cpenHee BpeMs MEXIy JBYMS TMOCIEIOBATEIHHBIMA CTOJKHOBEHUSMH MOJICKYII
BOZOPOJIa TIPH HOPMAIBHBIX YCIOBUSAX. DGGOEKTUBHBIN HAMETP MOJIEKYJIbI
Bojopoza paseH 0,23 HM.

147. Haiitu no6aBoYHOE MAaBJICHHE BHYTPH MBUILHOIO IY3BIPS JHAMETPOM
10 cm. Ompenenutp TaKke pabOTy, COBEpIIAEMYI IPU H30TEPMHUYECCKOM
BBIIYBaHMM 3TOTO Ty3bIpsa. KosdduimeHT noBepXHOCTHOTO HATSIKEHUS MBUTBHOM
BoJbI paBeH 40 MH/m.

148. OnpenenuTh SHEPrUt0, KOTOPask BBIACIUTCS MPU CIUSHUU JBYX Karelb
pTyTH pamuycom 1 MM Kaxpaas B OJHY OoJbiryro Karutto. [lpoiecc cuutaTh
nzorepmuueckuM. KoadduimeHt moBepXHOCTHOTO HaTskeHUs pTyTu paBeH 500
MH/m.

149. T'muuepun nomHsiics Ha BbicOTy 20 MM B KanmWJUISIpHOW TpPyOKe C
BHYyTpeHHUM juameTpoM | mm. Omnpenenuth Kod()(HUIMEHT TOBEPXHOCTHOTO
HATSHKEHUS TIUIEPUHA, €ClIM CMauyMBaHUE TOJIHOE, a IVIOTHOCTh IIMIIEpUHA paBHA
1,26 /e,

150. U3 xammurapa BeiTekno 100 kamens crmpra obOmiert maccoi 0,7 T.
Onpenenuth KO3(Q(PHUIMEHT MOBEPXHOCTHOTO HATSDKCHHS CIHMPTA, €CIU JAUAMETP
IICHKY Kaluii B MOMEHT €€ OTphIBa OT KamWIIsipa paBeH 1 mm.

151. /IBa oauMHAKOBBIX TOYEUHBIX 3apsna 1mo 2 HKI Kakaplii HaxomsTCs B
BEpIIMHAX PABHOCTOPOHHETO TPEYroJibHUKA co cTopoHoi a = 10 cm. Onpenenutsb
HaAMPsHKEHHOCTD AJIEKTPUUECKOTO TOJISl B TPEThEH BEPILUHE.

152. Tpu oauHAKOBBIX TOUEYHBIX 3apsga 1mo 3 MKKI Kaxaplii HAXOJATCS B
BEpIIMHAX PABHOCTOPOHHETO TPEYTroJIbHUKA CO CTOpoHOU a = 1 cMm. OmnpenenuThb
CUITY, IEUCTBYIONIYIO HA OJWH U3 3aPSAJ0B CO CTOPOHBI IBYX JAPYTHUX.

153. OmnpenenuTh HANPSXKEHHOCTh JJIEKTPUYECKOIO IOJISI PAaBHOMEPHO
3apsKEHHOro ¢ JuHerHHoM mnoTHocThi0 200 HKI/M TOHKOrO MpsSIMOro CTEpXHS B
TOUYKe, JIeKalleil Ha MPOJOJHKEHHMM OCH CTepKHA Ha paccrosHud 10 cm or
OJIMDKaMIIero KOHIA, eCliv JyInHaA cTep kHs paBHa 20 cM.



154. Ha TOHKOM CTEp)KHE IJIMHONW 2 M PaBHOMEPHO paclpeeieH 3apsjl C
JUHEHHON IUIoTHOCTBhIO 2 HKi/M. HaliTm moTeHIManm 3JIeKTPUYECKOro IO B
TOYKE, PACIOJIOKEHHOW Ha OCU CTEPXKHS U YAAICHHOW OT Onrpkaliiero KoHIa Ha
paccrosiHue 1 M.

155. DnekTpuyeckoe Moje CO3/1aHO JJIMHHBIM PAaBHOMEPHO 3apsiKEHHBIM
AJIUHIPOM, JIMHEHHAs TJIOTHOCTH 3apsjaa kortoporo 2 HKi/M, a paguyc paBeH 2
cMm. Ompenenutbs pa3HOCTh MOTEHLMATIOB JIBYX TOYEK MOJIA, OTCTOSIIMX OT OCH
[AJTUHIpA HA paccTosTHUU 1 1 6 cMm.

156. DnextpoH, obnamapmmii kuHeTHYeckoi sHeprued 10 »B, Bieren B
OJIHOPOJIHOE DJICKTPUYECKOE TOJIE B HAIMPABJICHUM CUJIOBBIX JMHUM mons. Kakoit
CKOpPOCTBIO OyneT o00y1aath »JJEKTPOH, NPOWAs B OSTOM TI0JIe Pa3HOCTh
noTteHuanon 8 B?

157. Haiitu otHomenue ckopocTeir monos Cu™™ u K, mpomenmmx
OJIMHAKOBYIO Pa3HOCTh MOTEHIUAJIOB.

158. Mon artoma nutus Li' mpomren yckopsromrylo pa3sHOCTh MOTEHIIHANOB
400 B, a non atoma Na* — 200 B. Haiiti oTHOIICHHE CKOPOCTE# 3TUX MOHOB, €CIIH
HayaJlbHbIE CKOPOCTH HOHOB ObUIM PABHBI HYJIIO.

159. JIa konmencatopa EMKOCTAMH 5 MKD® um 3 MK®D® CcoeIUHCHBI
MocJeIoBaTeNIbHO U NpucoeauHeHbl k Oatapee ¢ DJIC, paBuoit 100 B. Haiitm
HHEPTHUIO AIEKTPUUECKOTO MOJIsI KAKIOTO U3 KOHJIEHCATOPOB.

160. JIa xonnencaropa émkoctsiMu 2 HO u 4 H® coeMHEHBI TTapalIeIbHO
u mpucoenuHeHsl k Oartapee ¢ OJIC, pasnoit 100 B. Haiitu »sHepruto
AIIEKTPUYECKOTO MOJISI KAXKA0T0 U3 KOHJIEHCATOPOB.

161. Ha xonmax meanoro nposoja anuHoi 10 M mogaepkuBaeTcst pa3HOCTh
norenuuanoB 10 B. Omnpepenuth IUIOTHOCTH TOKa B MPOBOJAE. YJIEIbHOE
compoTuBieHue Meau pasuo 1,7-10° Om-m.

162. Onpenenuth Cuily TOKa KOPOTKOTO 3aMblKaHUsl OaTaped, €Clid MNpu
BHemHeM conportuBieHur 10 OM cuia Toka B 1ienu paBHa 1 A, a mpu BHELIHEM
conpotuiieanu 15 OM cuita Toka pasHa 0,6 A.

163. K WCTOYHHMKY TIMTaHHS CHadajga IIOJCOCAUHSIIOT PE3UCTOpP ¢
compotuBieareM 5 OM, a moToMm pe3uctop ¢ compotuBieHuem 10 Om. Haiitm
BHYTPEHHEE CONPOTUBIIEHUE OaTapen, eClu B PE3UCTOPAX BBIJIEISAETCS OJIMHAKOBOE
KOJMYECTBO TEIUIOTHI.

164. B mpoBoanuke 3a 10 ¢ mpu paBHOMEpHOM HapacTaHuH Toka oT 1 10 2 A
BbIJICNIAJIACh TEII0Ta B KomyecTBe S kJ/[x. HaliTu conpoTuBieHre npoBOgHUKA.

165. B npoBoanuke conportuiearnemM 100 OM paBHOMEpHO BO3pacTaeT TOK
C HyJeBoro 3HaueHusa. Omnpeaenuthb 3apsij, MPOIICANINNA dYepe3 CEUYEHUE ITOro
npoBojHuKa B TeueHue 10 c, ecnu 3a ATO BpeMs BBIJCIIIACH TEIUIOTa B
konuuectBe 100 JIxk.

166. HailTu KHHETHYECKYIO OJHEPrui0 OJJIEKTPOHA, JBHXKYIIETrocs 110
OKpy>kHOCTU paauycoM 10 MM B OJTHOPOJIHOM MAarHUTHOM TOJIE C MHIYKIHEH 2
mTo.

167. IIpoTOH ABMKETCS IO OKPY>KHOCTH B OJTHOPOJHOM MAarHUTHOM TIOJIE C
uaayknuer 0,1 Tn. Haiitu neproa oOpaiieHus: mpoToHa.



168. OmpenenuTh MarHUTHYIO WHIYKIIMIO HA OCH TOHKOTO MPOBOJIOYHOTO
KoJbla paguycom 10 cM B TOYke, pacmoiiokeHHOW Ha pacctosauu ¢ 20 cM OT
[IEHTpPa KOJIbIIA, €CJIH B IIEHTPe Koiblla mHAYKIHs paBHa 100 Mx T

169. Ilo nByM MIMHHBIM MPSIMBIM MapajIebHBIM MPOBOJIAM, PACCTOSHUE
MeXIy KOTOpbIMH paBHO 10 cM, TEKyT OJWHAKOBHIE M COHAINPABIECHHBIE TOKH
cunoit 10 A. OnpenenuTh MarHUTHYIO HHAYKIIUIO B TOUKE, YIaJEHHON OT KaXKJI0TO
MpoBOJa Ha paccTosiHue 1 m.

170. Ilo nByM MJIMHHBIM TPSIMBIM MTPOBOAHUKAM, CKPEIICHHBIM IO TPSIMBIM
yrioM, TekyT Toku cuioit 10 u 20 A. PaccrossHue Mexay npoBogHukaMu paBHo 10
cM. OmpenenuTs UHAYKIMIO MArHUTHOTO TIOJISI B TOYKE, JIeXKalled Ha CepenHe
o0111ero NeprneHaNKyIsIpa K IPpOBOHUKAM.

171. B cepenune conenoupa, coiepxamero 10 BUTKOB/CM, MOMEIIEH
KPYTOBOM BUTOK JAHAMETPOM 2 cM. IIII0CKOCTh BUTKA paciojioxena mox yriom 60°
K ocu cojieHouaa. OnpenenuTh NIOTOK MarHUTHOTO TOJIsSI, TPOHU3BIBAIOIINI BUTOK,
€CJIM IO 0OOMOTKE COJIEHOUAa TeUeT TOK cuiion 1 A.

172. TDnockuii koHTyp mwromazgbio 100 CM° HAXOZUTCS B OXHOPOJHOM
MarHUTHOM miosie ¢ mHaykiued 0,1 Tn. Omnpeaenuts MOTOK MAarHUTHOTO TTOJIS
yepe3 KOHTYP, €CIH €ro INIOCKOCTh paciojiokena moj yriioM 30° Kk HalpaBlIeHUIO
JIMHUW MAarHUTHOWU UHIYKIWH.

173. DnexTpoH, BIETEB B OJHOPOJHOE MAarHUTHOE Tose ¢ uHAykKiuen 0,2
Tn, cranm gBUTaThCS MO OKPYKHOCTH paauyca S5 cM. OmnpenenuTb MarHUTHBIN
MOMEHT SKBUBAJIEHTHOTO KPYTOBOT'O TOKA.

174. MarauTHbIE MOMEHT TPOBOJIAIIETO KoJiblla paguyca 10 cMm cocraBisieT
1 A-M%. OnpesenuTh MHAYKIHIO MATHATHOTO TOJIS B LICHTPE KOJIbIIA.

175. Ha nemarnutHbiii kapkac anuHoil 1 M u guamerpom 10 cm mioTHO
HaMOTaH B OJuH cioi npoBoj auameTpoM 300 MKM. BeluncanTh MHAYKTUBHOCTb
TaKOIr'o COJICHOUA.

176. MunyktuBHOCTh cojeHouna Oe3 cepaeyHuka paBHa 0,5 mMI'H. Jlnuna
conmenonpa pasHa 0,6 M, a muamerp paBeH 2 cMm. OmnpenenuTh KOHIICHTPAIUIO
BUTKOB COJICHOU/IA.

177. Tlo xarymke pamguycom 10 cm u comepxkameir 300 BUTKOB, T€YET TOK
cwioit 1 A. Onpenenuts 00bEMHYIO IITIOTHOCTh SHEPTUHU B IEHTPE KOJIBIIA.

178. MarauTHsIi IOTOK B cojieHoue, coaepskamem 1000 ButkoB, pasen 0,1
MBO. Ompenenutb >HEPrUi0 MAarHUTHOTO TMIOJS COJIGHOMZA, €CIM CHJIa TOKa,
MPOTEKAIOIIETO [0 BUTKaM COJICHOU/1a, paBHa 1 A.

179. Tlo nByM MJIMHHBIM MPOBOJAM, PACCTOSHHE MEXIYy KOoTopbiMU 10 CwM,
TEeKyT OJMHaKOBbIe TOKU cuiioit 1 A. OnpenenuTs 00beMHYIO TUIOTHOCTD YHEPTHHU
MarHUTHOTO TOJI B TOYKE, YJAJIE€HHON OT OJHOTO U3 MPOBOJHUKOB HA PACCTOSHHE
10 cm, a ot apyroro — Ha paccrosinue 20 cm.

180. Ilo nByM IIMHHBIM HapajyIeNbHBIM MPOBOAAM, PACCTOSHHE MEXIY
koTopbiMi 10 cM, TEKyT IpPOTHBOIIOJIOKHO HamlpaBleHHbIE TOKU cwiod 1 A.
Haiitn 00beMHYI0 TIJIOTHOCTH YHEPTUM MAarHUTHOTO MOJS B TOYKE, yJIaJE€HHOM OT
Ka)KJIOro MPOBOJAHUKA Ha paccTosHue 1 M.



181. Jlyu cBera mepexoAMT U3 BO3AyXa B CTEKJIO C IOKa3aTeIeM
npenomiiennss 1,4. HailTu yrael majeHus U NPEOMIICHHs], €CIU OTPAKEHHBIM U
MIPEIOMJICHHBIN JTyYd TIEPIICHAUKYIISIPHBI.

182. Jlyu cBeTa mepexoauT U3 CTEKJa C ToKa3arejaeMm mpeinomiieHus 1,5 B
BOJAy C TokazareiaeM mnpeinomsieHus 1,33. HaiiTu mpenenbHBIM yroa IOJHOTO
BHYTPEHHETO OTPaKCHHUS.

183. Ha nudpaknrmoHHy0 penieTky ¢ nepuoaom 14 MkM magaeT HOpMajbHO
MOHOXpOMAaTHYEeCKasi CBeTOBasi BojiHAa. Ha skpaHe, ynaneHHOM OT peleTku Ha 2 M,
pPAcCTOSIHME MEXJy CIEKTpaMH BTOPOTO U TPEThero mnopsiaka paBHO 8,7 cMm.
KaxoBa aymHa BOJIHBI AJAlOUIETo cBeTa?

184. Ha y3kyto menb najgaer HopMaJlbHO MOHOXPOMAaTHYECKHIl cBeT. Yrou,
COOTBETCTBYIOIIMH  TEpPBOMY  IM()PAKIHOHHOMY MuHHMYyMY, paBen  30°.
OnpenenuTh, CKOJIBKO JIMH BOJIH YKJIaJbIBAETCS HA LIMPHUHE ILEIH.

185. Ha y3kyro menb nagaer HOpMaJlbHO MOHOXPOMAaTHYECKHIl CBET. YTo,
COOTBETCTBYIOLIMH  MepBOMY  AM(PAKLIUOHHOMY MuUHHMYMY, pasen 30°
OnpenenuTh MHUPUHY IIETH, €CIIH JJTMHA BOJHBI MaIarIero ceeta paBaa 0,6 Mkm.

186. ITydok cBeTa MEPEXOUT U3 KUAKOCTH B CTEKIIO. YTOI MaJCHUS IMydKa
pasen 60°, yron npenomiennst pasen 50°. Haiitu yron bprocrepa.

187. OnpenenuTs yroil MeXIy TJIaBHBIMH TUIOCKOCTSMH TOJIApU3aTOpa H
aHaIM3aTOpa, €CIM WHTECHCUBHOCTH €CTECTBEHHOTO CBETA, MPOIIEIIETO Yepes
HUX, YMEHBIIUJIACH B 4 pasza.

188. Yrom Mexay riaBHBIMHU IUIOCKOCTSIMU MOJISIpU3aTOpa M aHaIu3aTropa
u3menmiica ot 30° o 45°. OnpenenuTh U3MEHEHHE WHTEHCUBHOCTHU TPOIIEAIIETO
yepe3 HUX CBETa.

189. Yron mageHus mydyka eCTECTBEHHOro cBeTa Ha cTekisio paseH 60°. [Ipu
TOM OTPAKEHHBIM Jyd MaKCUMalbHO mossipu3oBaH. OnpenenuTs yron
MPEJIOMJICHHS CBETA.

190. Ilyyok ecTeCTBEHHOIO CBeTa MEPEXOJUT M3 KpHCTala B >KHIKOCTD,
YaCTUYHO OTpPaKasiCh M YacTUYHO mpenomsisick. [lpu yrme mnagenus 40°
OTPKEHHBIA NYYOK MAaKCHUMaJIbHO MOJsipu3oBaH. OnpeaenuTh MNOKa3aTelb
MPEJIOMIICHHS KpUCTaJlla, €CJIM MOoKa3aTellb NpeJIOMIICHHUS )KUIKOCTH paBeH 1,55.

191. Ha meramn magaeT peHTIEHOBCKOE M3IyYCHHE C JUTMHON BOJHBI 1 HM.
[IpenebOperass paboToil  BBIXOAQ, OMNPEACIUTh MAaKCUMAaJbHYIO  CKOPOCTH
(OTO3JIEKTPOHOB.

192. KakoBa fmopkHA OBITH JJIMHA BOJIHBI AJICKTPOMArHUTHOTO H3JTy4YCHUS,
Najaloniero Ha IUJIATUHOBYIO IUIACTUHY, YTOOBI MakKCHMMajbHasi CKOPOCTh
doTostekTpoHoB Gbuta paBHa 3-10° M/c? PaGoTa BBIXOA YJIEKTPOHOB M3 ILIATHHBI
paBHa 6,3 3B.

193. ®otoH, COOTBETCTBYIOIIUNA MJIMHE BOJHBI 3JEKTPOMArHUTHOIO
m3nydeHuss 0,2 MKM, BBIPBIBACT C TOBEPXHOCTH HATpUs (HOTOIIEKTPOH,
KMHETHYEeCKasi 3Heprust kotoporo pasHa 2 3B. Ompenenutrs paboTy BbIXoAa U
KpacHyto rpanuily ¢pororddexra.

194. Ha nnacTuHy nagaer MOHOXPOMAaTHYECKHI CBET C JJIMHON BOJIHBI
0,42vkM. @OTOTOK MpEKpaImiaeTcss Mpu 3aJepP>KUBAIOIIEH Pa3HOCTH MOTEHIIUAIOB
0,95 B. Onpenenuts padOTy BBIX0/1a 3JIEKTPOHOB C IIOBEPXHOCTH IIACTHHEI.



195. Ha muHKOBYIO TUTACTHHY IaJlaeT MOHOXPOMATHYECKUH ITy4OK CBETA.
@DoTOTOK MpeKpamaercss Npu 3aJaepKUBarOIIed pa3HOCTH mNoTeHnuaioB 1,5 B.
HalitTu nnuHy BOJIHBI CBeTa, Majaroliero Ha I1actuHy. PabGora BbIxoaa
AJIEKTPOHOB U3 IMHKA paBHa 4 3B.

196. Onpenenuts HEPrU0 GOTOHA, TOTIOIICHHOTO aTOMOM BOJIOPOJa, €CIU
AJIIEKTPOH MEPEIIEI U3 OCHOBHOTO COCTOSIHUSI HA BTOPOM YHEPreTUUECKUN YPOBEHD.

197. BeluucauTh MMHY BOJHBI Ji¢ bpoins anekTpoHa, NpOIIEAIIETro
YCKOPSIONIYIO Pa3HOCTh MOTeHIHaioB 1 B.

198. Ilepmon moiypacmaja H30TONA CTPOHLIHS ' Sfsg paBeH 27 Jer.
OrnpenenuTs, CKOJIBKO siiep U3 1 r 3TOro M30TONa pacraaaeTcss B TECYCHUE OJTHOTO
roja.

199. Berancauts ae(ekT Macchl ¥ SHEPIHIO CBS3M siapa u3oTona ' Lis, Macca
KoToporo pasHa 7/,01546 a.e.m.

200. OnpenenuTs yAeIbHYIO SHEPTUIO CBSI3U sIipa KUCIOpO/ia 1%0s, eciut ero
Macca paBHa 15,99436 a.c.m.



IIpuioxenue

dusnyeckue MOCTOTHHBIE

HammenoBanue O06o3HaueHne YuciieHHOE 3HAUYCHUE
Y ckopeHnue cBoOOHOTO TaICHUS g 9,81 m/c’
['paBUTAlIMOHHAS TOCTOSTHHAS G 6,67-10™"" M°/(kr-c”)
Macca 3emiu M, 5,98-1024 KT
Paguyc 3emmnu (cpeaHuii) R, 6,37-10° m
["a3oBas moctosiHHAs R 8,31 JIxx/mMonsK
IToctosgsuuag bonpiMmana k 1,38-10'23 Jx/K
Uucno ABorajpo Na 6,02~1O23 MOJIb
CKopoCTh CBETa B BaKyyMe C 3-10° m/c
ATOMHAs eIUHUIIA MACCHI a.e.M 1,66-10% kr
DieMeHTapHbBIN 3apsi e 1,6:10™ K
DeKTpuUecKas MMOCTOSHHAS €0 8,85-10 ®/m
MaruuTtHas IoCTOSIHHAas o 12,56-107 T'u/m
Macca snekTpoHa Me 9,1-10 kr
Macca npoToHa m, 1,672:10°" kr
Macca HelTpoHa ms 1,675-10°" kr
Macca o - 4aCTULIBI m, 6,64~10'27 KT
[Toctostnnas [Tnanka h 6,63-10°* JIx-c
DHeprusi HIOHU3AIMY aToOMa BOJI0POia E; 13,6 5B

MHOXUTEIH U MMPUCTABKU IJIA O6p330BaHI/I$[ ACCATUYHBIX KPATHBIX U JOJIBHBIX

EIMHUIL
Haumenosan | O6o3nauen | Muoxkure | Haumenosan | O0o3Hauen | MHOXUTE
ne ue b ne ne b
JKCca 2 10% hi(S 10 i 10"
maTa I1 10" CaHTH c 10
Tepa T 10" MUJLTU M 107
rura I 10° MUKPO MK 10°
Mera M 10° HaHO H 107
KHUJIO K 10° [IHKO I 10"
T'eKTO r 10° bemTo b 10"
JIEKa a 10! aTTo a 1078
I'peueckuii andaBur
Oo0Oo3nauenue | HasBanue | O6o3nauenne | Hazsanue | O6o3nauenue | HasBanue
OyKB OyKB OyKB OyKB OyKB OyKB
A o anbda J noTa P, p po
B, B Oeta K, x Kara 2,0 curma




Iy ramma A, A mamMOa T,z Tay
A, 0 JIeJIbTa M, n MIO Y,v HUIICUJIOH
E, ¢ SIICUJIOH N, v HIO D, ¢ bu
Z,C 3era =, & KCH X, 1 XA

H, n 3Ta 0,0 OMHUKPOH Y, v cHu

0, J TITa II, 19051 Q, o oMmera

7. laHHBIe VI y4eTa ycneBaeMocTH cTyaeHToB B BAPC
baniasl 1m0 COOTBETCTBYIOIIMM BHJIaM Y4e€OHOW JESITENIbHOCTH 3aHOCATCS B
CTONOIBI 2—7; JUisl pe3ylbTaTOB MPOMEXKYTOUHOM aTTecTallud NpelyCMOTpPEH
cronoder 8.

Tabauna 1. Tabnuia MaKkCUMaIbHBIX OAJIJIOB MO BUJIaM Y4€OHOM JESITEIbHOCTH.

2 3 4 S 6 7 8 9
Jlabo 1
Hpyr [Ipome
CeMm parto ABTOMATH3 | € BUIBI
Jle ITpaktu | CamocTo KyTOY
ecTp PHBI UPOBAaHHOE | yueOH
KIIA YECKUe | ATEIbHAS N Hast Utoro
e TECTUPOBAH | OM
u 3aHATHA | paboTa aTTecra
3aHs ue nesiTen
s
THUS BHOCTH
10 |25 0 15 5 15 30 100

IIporpamma oueHnBaHus Y4eOHOM AeATEILHOCTH CTYACHTA

1 cemecTp
Jlexkuuu

[TocemaeMocTh, aKTUBHOCTE, KoanyecTBo O0amioB — ot 0 go 10.
Kpurepuu ouenku:

mernee 50% ot ymcna 3aHaTHil B cemectpe — 0 0aiios,;

He menee 51% 3ansaruii — 10 6anaos.

JlabopaTopHble 3aHATUHSA

[TocemaeMocTh 1a00OPATOPHBIX 3aHSATHMA, TEOPETUICCKHUM OTUET 110 JTaOOPaTOPHOM
paboTe, CaMOCTOATENBHOCTh TIPH  BBIMOJHEHUH J1a0OPATOpPHOM  paboTHI,
IPaMOTHOCTh B O(OPMJICHUU OTYETA, MPABUIBHOCTh MPOBEACHUS U3MEPEHUN — OT
0 o 25 Gamnos.

Kpurepuu oneHku:

[Ipy  OoCBOEHMM CTYJEHTOM JaHHOM 4YacTh JucuuIuiMHbBl  Ha | oT 20 1o
«OTJIHYHO» HEOOXOUMO, UTOOBI CTYIEHT: 25
BBITIOJIHAJI ~ TEOPETHYECKME OTYETHl 10 BCEM 3aJaHHBIM | OAJIoB

1a60paTOpHBIM pabOTaM B MOJHOM 00bEME;
noceTu1 He MmeHee 91% oT umcIia 3aHATHIA B CEMECTpE;
npu HEOOXOAMMOCTH CaMOCTOSITENIbHO COOpall yCTaHOBKY, Ha




KOTOPO# JIOJKEH MPOBOJIUTH U3MEPCHUS,

BBITIOJTHUJI  CAMOCTOSITENIPHO WJIM B TPyMIe JaOOpaTOPHYIO
paboTy, cremys yKa3aHUSM, 3alMCaHHBIM B METOJIUYECKOM
nocoouu;

3aImcal pe3yJibTaTbl UBMEPEHUN C YYETOM MOTPEITHOCTEH;
MpOBEN MpaBWibHBIE pacueThl MO0 B cucteme CU, mmubo B
cucrteme CI'C;

BCE pe3yJbTaThl M3MEPEHUH W BBIYUCIICHUH 3aHEC B TAOJHUIIBI C
COONIOZIEHUEM O0O3HAYEHHM W €IWHUI] U3MEpPEHUs; NpH
HEO0OXO0IMMOCTH TIOCTPOMIT TPpapUKH, YCPTEIKHU, CXCMBI,

oOopMIJI OTUET O MPOJICIAHHON paboTe COTIacHO TPeOOBAHUSIM,
IPEeabABIAEMbIM K 0(DOPMIIEHHIO JIaOOPAaTOPHBIX padoT;
NPaBUJIBHO BBHIMOJIHWI BBIYMCICHUE MOTPEIIHOCTEH, €CIIU 3TO
MPEAYCMOTPEHO B BBINOJIHAEMOM 1TabopaTopHOM padoTe;

MpOBENl aHAW3 TMOJYYEeHHOTO pe3ynbTata W B cliydae
BO3MOXXHOCTH CPaBHHJI C €r0 W3BECTHBIM TEOPETHUCCKUM
pPE3yNIbTaTOM U OOBSICHUI BO3MOKHBIC PACXOKICHHUS,

coOMrofa  TEXHWKY  O€30MacHOCTH  TpPH  BBHITIOJHEHUHU
71a00paTOPHOM pPabOTHI.

[Ipy OCBOCHHMHM CTYJICHTOM JaHHOM YaCTH JWCIMIUIMHBI Ha «XOPOII0»
HE0O0X0auMO, YTOOBI paboTa CTyJeHTa YAOBJIETBOPSIAa OCHOBHBIM
TpeOOBAaHUSM K OTBETY Ha OIICHKY KOTJIMYHO», HO CTYJICHT

HE OTBETHJI Ha JBAa-TPU BOIPOCA MPHU TCOPETUUCCKOM OTUETE IO
nabopaTopHoit paboTe;

noceTus He MmeHee /1% oT uuciia 3aHATHI B CEMECTpE;

MIPOBEJI OTIBIT B YCJIOBUSX, HE OOCCICUMBAIONINX JOCTATOYHYIO
TOYHOCTb U3MEPEHUM;

JOMYCTUJI HerpyOble OIMOKM mpu O(GOPMIEHHH OTYETa IO
nabopaTopHoii padoTe (OTCYTCTBYIOT CAMHMIBI H3MEPCHUS;
UMEIOTCS  BBIYHCIUTEIbHBIC OIMMOKHW, HE TNPHUBOIANIUE K
OIMMMOOYHOMY PE3yNbTaTy; KpPAaTKUH aHalu3 MOJXYyYEHHOTO
pe3yibraTa), HEIOYeThl WM OIUCKH, HE TOBIUSIBIINEC Ha
PE3yNbTATHI BBITIOJHEHUS PAOOTHI.

ot 15 no
20
OaI0B

ITpu

OCBOCHUM CTYJICHTOM JAHHOM YacTH JAUCLUIUIAHBI Ha

«Y10BJIETBOPUTEIBHO» HEOOXOIUMO, YTOOBI CTYACHT

OTBETHJI Ha OOJIBIIYIO YacTh BOIPOCOB IPU TEOPETHUUECCKOM
oTueTe 1o JIabopaTopHOU paboTe;

noceTus He MmeHee 51% oT uwnciia 3aHATHI B CEMECTpE;

npoBes u3MepeHuss (OHH MOTYT OKa3aThCsl HEKOPPEKTHBIMH U
NPUBOJUTE K  TOJYYEHUIO  pe3yibTara C  OOJIBIIOHN
HOTPEIIHOCTHIO);

oopMHIT OTYET 1O JTabOpPaTOPHOI pabOTE, HO B HEM MOTJIU OBITh
JONyIIeHbl OmuOKK (B 3alMCH  CIUHUI] HW3MEPCHHS, B
BBIUMCIICHUAX, rpadukax, Tabnmiax, cxeMax, aHaju3e

or 10 no
15
OaIoB




MOTPEeImIHOCTe W T.JI.), HE WMCIOIIHWE NPUHIMITAAIHHOTO

3HAYEHUS.
[Tpu OCBOCHHUU CTYACHTOM JaHHOW 4YacTH JUCIUTIIAHBI Ha |or 0 1o
«HEY/JA0BJIETBOPUTEJIbHO» HEOOX0IUMO, YTOOBI CTYICHT 10

He OTBETHJI Ha OOJBLIYIO YacTh BOINPOCOB IIPH TEOPETHYECKOM | OAIIOB
oTueTe 1o JIabopaTopHOU padoTe;

noceTu MmeHee 51% oT unciia 3aHATHI B CEMECTpE;

IIPOBEJT HEBEPHBIC U3MEPCHUS, BHIUUCIICHUS,

HEKOPPEKTHO WJIM BOBCE HE O(POPMIJI OTYET MO J1abopaTopHOMH
pabore;

HApYIIWJI ~ TEXHUKY  OC€30MacHOCTHM  TPH  BBHITIOJHEHUHU
71a60paTOpHOM pabOTHI.

IIpakTnyeckue 3aHATUSA
He npenycmorpeHsl.

CamocrosiTesqibHast padora
BrimonHeHne KOHTPOJIBbHOM paboThI; KomudecTBO 0amioB — ot 0 1o 15 6anos.
Kpurepuu onenku:
IPU TOJHOCTHIO MPABUILHOM UM CBOCBPEMEHHOM BBINIOJHEHHH CTYJIEHTOM
KOHTPOJIbHOM paboTel — 15 Gamios,
Opd  YaCTUYHO TPABHILHOM BBIMOJHCHHH (MPABWIBHO BBITOJHCHHBIX
3aganuii — He MeHee 70%) — ot 8 1o 12 Gamos;
B OCTaJIBHBIX ciiydasx — 0 6aios.

ABTOMATH3HUPOBAHHOE TECTHPOBAHHE

MakcuManbHO MOKHO HaOpaTh S5 0asIoB.

ABTOMaTH3UPOBAHHOE TECTUPOBAHUE OCYIIECTBISICTCS CUCTEMOW aBTOMATHYCCKH,
U Oajulbl 3aHOCATCS ABTOMATHYCCKH B COOTBETCTBYIOIIYIO KOJIOHKY TaOJIHIIBI
IOCJIE MPOXOXKICHUS CTYACHTOM TecTa On-line.

JInst 3arpy3ku Tecta Ha TOPTal HEOOXOIUMO MPEAOCTaBUTh MaTEpHANBI TECTa
(BOTIPOCHI ¢ MTPaBMIIBHBIMK OTBETaMH) B IHCTUTYT OTKPHITOTO 00pa3oBaHUS.

Jlpyrue BuabI y4eOHOM 1esITeJIbHOCTH
HToroBelii orpoc, MpOBOIMMBIN B KOHIIE Kakaoro cemectpa — ot 0 go 15 6anos.
Kpurepuu onenku:

. IPH TOJIHOCThIO MPAaBHJILHOM M CBOCBPEMEHHOM BBIITOJIHEHUH CTYICHTOM
3ajanuii onpoca — 15 6amios;

. OpH YaCTUYHO TNPABUJIBLHOM BBINOJIHEHHHM (IPaBUJILHO BBIMOJIHEHHBIX
3aganuii — He MeHee 70%) — 10 Ganos;

. B OCTaJIbHBIX ciiydasx — 0 6amos.

HpOMe)KyTO‘IHaSI arTrecranmusa




dopma MPOMEKYTOYHOW aTTECTAIMA B TIEPBOM CEMECTPE — 3a4eT; KOJIUIECTBO
6amnoB — ot 0 7o 30 GamoB.
3ader MPOBOAUTCA B YCTHOW (hopMe B BHJE OTBETOB Ha BONPOCHI OWJIETa W TpU
JIOTIOTHUTENLHBIX BOIIPOCA U3 TEPEUYHS BOMPOCOB K MPOMEKYTOUYHON aTTECTAIIHH.
buner comepxuT aBa BOmpoca W3 TEPEYHS BOMPOCOB K MPOMEKYTOUHOM
aTTEeCTAaIIUU.
Kpurepuun oueHkr oTBeTa Ha KaXIbId BOIPOC MPHU MPOBEICHUUA ITPOMEKYTOUYHOU
aTTECTAIINH
Ha BOIPOC JaH MPaBHIbHBIA, MOJHBIA, Pa3BEPHYTHIA OTBET (IOMYCKAOTCS
HE3HAYHMTEIbHBIC TIOTPEIIHOCTH) — 6 0aIoB;
Ha BONPOC JaH MPaBWIbHBIA, HO HEMOJHBIA OTBeT (HampuMep, MpH
OOBSICHEHUH SIBJICHUS, U3JIOKEHUU METOJIa UMEIOTCS OT/ICITbHBIC IOTUYECKUE
HEJOYEThI; JIOMYIICHAa OIMUOKAa TPU BBIYUCICHUH, HUMEIOTCS JpYTHE
HETOYHOCTH) — 4-5 Gasos;
Ha BONPOC JaH KpPAaTKAM  OTBET, COAEPXKAUIMA TOJBKO  BEPHO
copMyITUpOBaHHBIC (aKTHI (JOMYCKAIOTCS HE3HAYUTEIBHBIC TTOTPEITHOCTH)
— 3 0amna;
B OCTAJIbHBIX ciydasx — 0 6amios.
[Ipu npoBeAEHUM TPOMEKYTOUYHOM aTTECTALIMU
OTBET Ha «OTINYHO» oneHuBaercsa ot 21 go 30 OaioB;
OTBET Ha «xopoiio» oreHuBaercs ot 11 go 20 6anios,;
OTBET Ha «yJOBJIETBOPUTEILHO» OlICHUBaeTcs oT 6 10 10 6ayos;
OTBET Ha «HEYJIOBJIETBOPUTEIHLHO» orleHuBaeTcst oT 0 10 5 6asios.

dopma mnpoBeAeHUS TEKylled aTTecTaluu JUisl CTYACHTOB-WUHBAIUIOB
YCTaHaBJIMBAETCS C YYETOM HHAUBUAYAJIbHBIX MCUXO(PU3UYECKUX OCOOEHHOCTEM
(ycTHO, MUChbMEHHO Ha Oymare u T.1.). [Ipu HEOOXOIUMOCTH CTYIEHTY-HHBAIHIY
IPEIOCTABISAETCS AOMOJIHUTEIbHOE BpeMs Ui OArOTOBKMA OTBETA Ha 3a4eTe.

TakuM 00pa3oM, MakCHMaJbHO BO3MOXKHasi CymMma OaJlJIOB 32 BCE BHJIbI
yu4eOHON NeATeNbHOCTH CTyneHTa mo aucuumnHe «®dusmuka» cocrapiser 100
0aJuIoB.

Tabmuma 2.1 Tabnuma mepecuera MOJYYECHHON CTYIASCHTOM CYMMBI OQJIJIOB TIO
JUcCIUIUIHEe «DU3KMKa» B OIICHKY (3a4er):

50 6amtoB u 6osee «3auteHo» (mpu HeaudGepeHITUPOBAHHON OIICHKE)

menbine 50 6ayuioB «HE 32UYTEHO»

8. YueOHO-MeTOoaMueckoe W  MH(POPMANMOHHOEe  oO0ecreYeHUe
AUCUMILTUHBI «DU3UKa».



a) nuTepatypa:

3

I'pabosckuit P.U. Kype dusuku [DnexTponHblii pecypc] : yue6. mocobue /
P. 1. I'paboBckuit. - Mocksa : Jlanb, 2012. - 608 c. : w1, - (YueOHuku mis
BY30B. CrneuunanbHas JUTepaTypa). [lepeiiTu K BHELIHEMY
pecypey http://e.lanbook.com/books/element.php?pl | cid=25&pll_id=3178
IbC «Jlauby.

Porases HM. Kypc dusuku [Dnextponnslii pecype] / H. M. Poraues. -
Mocksa : Jlanb, 2010. - 448 c. : ui. - (Yuebnuxu st By3oB. CrienuanbHas
JUTeparypa). [lepetiTu K BHELIHEMY pecypcy
http://e.lanbook.com/books/element. php?pll_cid=25&pl1 id=633 ObC
«JIaHby.

®puwr C.0. Kype obmieit dhusuku [OnexTpoHHbIi pecype] : yue6. : / C. D.
®pum, A. B. Tumopesa. T. 2. OJIEKTPUYECKHE U 3JIeKTPOMATHUTHBIE
ABNeHus. - Mocksa : Jlaus, 2009. - 519 c. : wi. - (JIyuue kmaccuueckue
yueo-nuku) (Knaccuueckas ydeGuas mareparypa mo Qusuke). [lepeiitu x
BHELIHEMY pecypcy
http:// e.lanbook.com/books/element.php?pl 1_cid=25&pl1 id=418 SbC
«JIaHby.

3ucman I'.A., Toxec. O.M. Kypc obueii husuku [DnexrponHbiii pecypc] : B
3-xT./T". A. 3ucman, O. M. Tozec. - CII6. : Jlanb, 2007- T. 1 : Mexanuxka,
MOJICKYJISIpHast (pu3uKa, KoueGaHus U BOIHBL - MOCKBA : Jlanp, 2007. - 352
-3 ; WIl., Tabu. [lepeiiTu K BHELIHEMY  pecypcy
http://e.lanbook.com/books/ element.php?pll_cid=25&pl1 id=151 ObC
«JIaHpy.

. Kype dusuku [DnexrponHsiii pecypc] : B 2 T. : yueGHuK mns cTyq. BY30B

(rpud MO / on pen. B. H. Jlososckoro. T. 2. - Mockga : Jlaus, 2009. -
608 € : U1, [lepetitu K BHEILIHEMY pecypcey
http://e.lanbook.com/books/ element.php?pll_cid=25&pl1 id=236 ObC
«JIaHby.

0) NIMIEH3MOHHOE TPOrPaMMHOE 0becreyeH e U Wurepuer-pecypcsi:

3
¢4
5

4.

Microsoft Office 2013 Professional Plus (Ne nmuueH3un 64257428)

Microsoft Windows 8.1 Professional (Ne muneHsun 64257428)

Dusyuyeckasi SHUUKIONEIUS. Komneroteprast nporpamma. 2 CD-ROM. —
M.: BP3, 2003.

Dusnyeckuil mpakTHKyM. MexaHuKa. [Onexrponnslii pecypc] /Tlox pen.
B.C. Cranemaxosa. Capatos: Usj-Bo Caparosckoro yH-ta, 1988. — 176 c.
URL.: mp://www.s,g,u.ru/node/302/materialy~dlya—studentov/opisaniya—
laboratornyh-rabot

DuU3UYeCKUH NPaKTUKYM. Mounekysipras pusuka. [DekTpoHHBIi pecypc]
/Mox pen. A.A. Urnarbesa. Caparos: M3n-Bo CapaToBckoro yH-Ta, 1993. —
99 c. URL: h_ttp://www.sgu.ru/node/BOZ/materialy-dlya-studentov/opisaniya—
laboratornyh-rabot




6. ®Ou3nMYecKuili MPaKTUKyM. ODJIEKTPUYSCTBO W MAarHEeTU3M. [DIEKTPOHHBIN
pecypc] B 2-x uactax. /Tlox pea. B.C. CrampmaxoBa. CapatoB: M3a-BO
CaparoBckoro yH-ta, 1988. URL: http://www.sgu.ru/node/302/materialy-
dlya-studentov/opisaniya-laboratornyh-rabot

7. PykxoBoacTBO k nabopatopHbIM padbotam. OnTuka. [DIeKTpoHHBINA pecypc]
Bemyck 1-6. /Tlox pen. A.I. Bemmuko, M.JI. Kama. Capartos: M3a-Bo
CaparoBckoro VH-TQ, 1987. URL:
http://optics.squ.ru/library/education/laboptics

8. BuptyanbHslii tekTopumii — http://optics.squ.ru/lectorium/nikolsky

9. Jlexmuu no oOuie pusuxe —
http://ferro.phys.msu.su/study/estestv/kuprianov.html

10. DnexTponHskIi yueOHHK 10 usuke. — http://www.physbook.ru/

11. Bonpmast HayuHast Oubmuoreka — http://sci-lib.com/

12. Hayunast anektponHast oubimoreka — http://www.elibrary.ru/

13. bubnuoteka CI'Y — http://library.squ.ru/

14. UutepHeTt-pecypc: «Mup MaTeMaTUUECKUX YPABHEHUN» —
http://eqworld.ipmnet.ru/indexr.htm

15. Caiit «BuaeonekIuu 1 OTKphIThIe 00pa3oBaTenbHble MaTepuainbl Ou3rexa»
http://lectoriy.mipt.ru/

16. UnTepuer-pecypc: «[IOP. Komnekius ”HTEpaKTUBHBIX 3aIaHHM 110
dbusuke» — http://school-collection.edu.ru/catalog/rubr/fb011676-b857-2653-
941d-4dbaef589fa5/

17. Caitit «AauManusi GU3UIECKUX MPOIIECCOB» —
http://physics.nad.ru/physics.htm

18. Caiit «BupTtyanbHbie 1abopatopHbie paboThl 1o ¢usuke» — http://www.all-
fizika.com/article/index.php?id_article=110

19. Caiir «Virtulab» — http://www.virtulab.net/

Caiit «BupryanbHas nabopaTtopusi» -
http://www.physexperiment.narod.ru/virt lab.htm

9. MaTepuajibHO-TeXHUYECKOE o0ecredeHne TUCHUILTUHbI « DU3uKa»

1. DKCepUMEHTabHBIE YCTAaHOBKM B Jaboparopusx «MexaHuUKa,
MOJIEKyJIsipHasi (pu3uka», «DIEeKTpUYecTBO W MarHeTu3M» u «Omruka» O01mero
(bU3HUECKOro MPaKTUKyMa.

2. JICKITMOHHBIE  JICMOHCTPAIIMOHHBIE OMBITHI  (0aHK  JICKIIMOHHBIX
JeMOHCTpaluii kadeapsl 00IIe (GU3NKA COASPKUT JICKITMOHHBIC JTEMOHCTPAIIUU
10 BCEM pasjiesiaM Kypca QU3HKH).

3. MynbTumenuiinoe 000pyaoBaHUE.

4, KoMITbIOTepHBIE TIEMOHCTPAIIHOHHBIE TIPOT'PAMMABI.

5. JlucrnineiHbIi Ki1ace, OCHAIGHHBI COBPEMEHHBIM 000PY/I0BAHUEM.


http://www.sgu.ru/node/302/materialy-
http://optics.sgu.ru/library/education/laboptics
http://optics.sgu.ru/lectorium/nikolsky
http://ferro.phys.msu.su/study/estestv/kuprianov.html
http://www.physbook.ru/
http://sci-lib.com/
http://www.elibrary.ru/
http://library.sgu.ru/
http://eqworld.ipmnet.ru/indexr.htm
http://lectoriy.mipt.ru/
http://school-collection.edu.ru/catalog/rubr/fb011676-b857-2653-
http://physics.nad.ru/physics.htm
http://www.all-/
http://www.virtulab.net/
http://www.physexperiment.narod.ru/virt_lab.htm

[IporpamMMa cocTaBjieHa B COOTBETCTBHM C tpe6oBanusimu PI'OC BO 1o
Hanpasienuto 44.03.01 «Ilenaroruyeckoe oopasoBaHue» U npo¢Uo MOArOTOBKH
— «I"eorpadus».

ABTOp: K.().-M.H., foueHT Uypoukuna C.B.
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