MMWHHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHU ST POCCUMCKOM
OEJEPALINUN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHUE BBICIIETO
oOpazoBaHUs
"CAHKT-IIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOT'O [TIPUBOPOCTPOEHU A"

Kadenpa Ne 3

YTBEPXIAIO
PykoBoauTens 00pa3zoBaTeIbHOM MPOrpaMMbl

JIOII., K.T.H.

(IOIDKHOCTB, Y4. CTEICHb, 3BaHHUE)

P.H. [lenmc

/ / (vHUDHMANBL, GaMHITIS)

¥

i
(moruck)

« 19 » despans 2025t

PABOYAS [TPOTPAMMA JJUCIHAITIJIMHBI

«Du3rKa»
(HaumeHOBaHUE UCIIMILTUHEI)

Ko HampaBieHus: TOArOTOBKH/
AL Hatp A 27.05.02
CHEIUAIBHOCTH
HanmeHnoBanue HanpaBiieHUS MeTtponoruueckoe odbecrieueHne BOOPY>KEHUS U BOGHHOU
MOATOTOBKH/ CIIEIUATBHOCTH TEXHUKHU
HanmenoBanue
MeTtponoruueckoe obecrieueHue KOCMHUYECKUX CPEICTB
HATPaBIEHHOCTU
®dopma 00yueHus OYHas
l'ox mpuema 2025

Cankr-IlerepOypr— 2025




Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a) _
<0
J011.,K.(h.-M.H. L e 03.02.2025 B.B. JIobanos

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) : _(mexmucs, nata) (MHUDHATEL, (haMIIIHs)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 03 » depans 2025 r, nporokon Ne 10

3aenyromuii kadempoit Ne 3

scapiat
1.T.H.,11pod. e etrer e 03.02.2025 A.B. Konbuib1ios

(yd4. cTeneHp, 3BaHUC) — (moamuck, nara) (uHUIMANEI, hamMuIns)

3amecturens qupekropa nacturyra @IITU no metognueckoii pabore

JIOIL,K.T.H. A 10.02.2025 H.IO. E¢pemos

7 [
(OIKHOCTB, Y4. CTETICHB, 3BaHHE) 4= (mopmucs, nara) (MHULDHATEL, (haMIIIHs)



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— TpOrpaMMy CIEIHaTUTeTa IO HANpaBICHUIO MOJATOTOBKH/ —crenuambHocTH  27.05.02
«Mertposoruueckoe oOecrieueHHEe BOOPYKEHHS M BOCHHOW TEXHUKW» HaNpaBIE€HHOCTU
«MeTtponorudeckoe obecreueHrne KOCMIHUECKHX CPeCTBy. JJuciurummna peanmsyercs kadenpoi
«Ne3y.

JlucuurnivuHa HaleeHa Ha (GOPMHUPOBAHKE Y BBIMTYCKHUKA CIIEIYIOIIUX KOMIIETCHIIUI:

YK-2 «CriocoGeH ynpasiisiTh TPOSKTOM Ha BCEX ATalax €ro >KM3HEHHOTO ITHUKJIa

OIIK-1 «Crioco0OeH BBISBISATH €CTECTBEHHOHAYYHYIO CYIIIHOCTh MPOOJIEM TEOPHH CHCTEM
U YIOPAaBICHHUS M MPUMEHITh METOAbBl MAaTEeMaTH4YeCKOro0 aHajlv3a M MOJEIUPOBAHUS B
VHXECHEPHOU ESATEIBHOCTID)

OIIK-4 «CrocoOeH MpOBOAWTH 3KCIMEPUMEHTAIBHBIC HCCIEAOBAHUS, aHAIM3UPOBATH,
MPEACTABISTh U ApTyMEHTUPOBAHHO 3AIUILIATh MOJTYYEHHBIE PE3YIbTaThD»

Copep:xaHue IUCUUIUIMHBI OXBaThIBA€T KPYr BOIIPOCOB, CBSI3aHHBIX C MpoOieMaMu
o0mieit pusuky.

[IpenogaBanue AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3alUu
yueOHOro mpoIiecca: JISKIUH, MTPAKTHIECKIE 3aHATHS, JIA00paTOpHBIC pabOThI, CAMOCTOSTEIIbHAS
pabora.

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0miasi TpyJI0EMKOCTh OCBOCHHMSI JUCHUILIMHBI cocTaBiseT 11 3adeTHeix enuHuI, 396
4acoB.

S3bIK 00yUeHUS IO TUCIMILTUHE «PYCCKHMA »



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE
1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- MOJTy4eHHE CTYICHTAaMU HEOOXOAMMBIX 3HAHUN U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
- TpEeACTaBICHUE BO3MOXHOCTH CTYACHTaM pPa3BUTh W MPOJACMOHCTPUPOBATH HABBIKU B
U3MEPEHUSX, BEIUMCICHUSIX U 00pabOTKE pe3ynbTaTOB H3MEPECHHUIA;

- CO3JaHWE TOMJECPKHBAIONIEH O00pa30BaTEIHPHOM CPEIbI
TCXHUYCCKUX NUCIUIIIINH.

npenogaBaHus IJI1 OCBOCHHA

1.2. JlucuumninHa BXOAWT B COCTAaB 0053aTE€IbHON YacTH 00pa30BaTeIbHON MPOTpaMMBbI
BhICIIero oopazosanus (nanee — OIT BO).
1.3. IlepeueHb mIaHUPyEMbIX pPe3yIbTATOB O0YUEHHS MO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.
B pesynbrare u3yueHus AMCUMILIMHBI 0Oydaromuiics AOHKEH 00JaaaTh CIeTyIOIUMU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETEeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B

Tabymue 1.

Tabmuna 1 — IepeyeHp KOMIETEHIIMN U MHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna)
KOMIIETEHIIUH

Konx u HanmenoBanue
KOMIIETEHIINHU

KOI[ 1 HAUMCHOBAHHC MHAHUKATOPa
JOCTHXKCHHUA KOMIICTCHIIMHN

YHuBepcanbHbIe
KOMIICTCHIINU

VK-2 Crnocoben
YIIPaBJIATH IPOEKTOM
Ha BCEX dTamax ero
YKU3HEHHOTO IUKJIa

VK-2.3.1 3HaTh 3Tambl >)KU3HEHHOTO IIUK/Ia
MIPOEKTa; BUJBI PECYPCOB U OTPaHUYEHUN
JUTSL peIlIeHUs] POEKTHBIX 3a/a4;
HEOOXOUMBIE JJIs OCYIIECTBICHUS
MPOEKTHOM J1eATEIbHOCTH IIPABOBBIC
HOPMBI U IPUHIIMIIBI YIIPABICHUS
MPOEKTaMU

VYK-2.3.2 31aTh 11udpoBbIC UHCTPYMEHTHI,
npeIHa3HauYeHHBIC s Pa3padoTKu
MPOEKTa/pelIeHns 3a/1a4k; METOAbI 1
MpOrpaMMHBIE CPEJICTBA YIIPABICHUS
pPOEKTaMu

VYK-2.V.1 ymeTh onpenensaTh LelIeBble
3Tarnbl, OCHOBHBIEC HAIMpaBJIeHUs padoT;
OOBSICHATD 11eNH U (HOPMYIHPOBATH 3aJIauH,
CBSI3aHHBIE C TOATOTOBKOM U peanu3aiuen
MPOEKTa

VK-2.Y.2 yMeTh BbIABUTATh
aJbTePHATUBHBIC BAPUAHTHI IEUCTBUM C
EJTbI0 BBIPAOOTKU HOBBIX ONTUMAIBHBIX
aJTOPUTMOB JACHCTBUH O IPOCKTY
VYK-2.B.1 BnaneTs HaBbIKaMu yIpaBJICHUS
MIPOEKTOM Ha BCEX 3Tallax ero )KU3HEHHOTO
UKJIA

VK-2.B.2 BnageTh HaBbIKAMU PEIICHUS
po(heCCHOHANBHBIX 33714 B YCIOBUSX

i poBU3aIM 00IIECTBA

Ob6memnpodeccnoHanbHBIE

KOMIICTCHIINU

OIIK-1 Cnocoben
BBISIBJIATH
€CTECTBEHHOHAYYHYIO
CYIIHOCTb MpOoOIeM
TEOPUU CUCTEM H
yIIpaBJICHUS U
HNPUMEHATH METO/IBI
MaTeMaTHYeCKOTo

OIIK-1.3.1 3HaTh OCHOBHBIC ITOJIOKCHMS,
3aKOHBI U METOJIbl €CTECTBEHHBIX HAYK U
MaTeMaTUKHU

OIIK-1.Y.1 ymeTh NpUMEHATh METOIBI
MaTeMaTHYeCKOTO aHalln3a 1
MOJICJIMPOBAHUS B MHKEHEPHOI
JIeITCIIbHOCTH

OIIK-1.B.1 BiageTh HaBBIKAMU aHAINU3a




aHaM3a u npohecCHOHANBHBIX 3314 U UX PelIeHui

MOACIIMPOBAHUA B Ha OCHOBC 63.30BBIX CCTCCTBCHHOHAYYHBIX
WHXEHEPHOM Y MaTeMaTUYECKUX 3HAHUHU
ACATCIIbHOCTU

OIIK-4.3.1 3HaTh METOIbI MOJAEIUPOBAHUS
1 aHaJ1n3a BKCHepI/IMeHTaHBHBIX

OIIK-4 Cnocoben o
HCCIIeIOBAHUNI

MIPOBOJIUTH
POBO OIIK-4.Y.1 ymeTh OCyIIEeCTBIATh
SKCIIEPUMEHTAJIbHBIE
MIOCTaHOBKY 3KCIIEPUMEHTOB, IPOBOJUTH
WCCJICIOBAHHUS,
UX U aHATM3UPOBATH MOJTYICHHBIE
O6menpodeccuoHanbHbIE | aHATU3UPOBATH,
KOMTIETEHITHH MPEJICTABISITh U DE3YIIbTaTLI
P OIIK-4.B.1 BiageTh HaBBIKAMU OLIEHKHU
apryMeHTHPOBAHHO o
SAIHIATE 3 PEKTUBHOCTH HAYYHBIX PEIICHUH U
apryMEHTUPOBAHHO 3alIHIIATh
MOJTyYeHHbIE .
MOJTy4YEHHBIE PE3YJIbTAThl UCCIIEIOBAaHUI B
pPE3YNbTATHI

00J1aCTH CTaHAAPTU3ALNHU
METPOJIOTUYECKOT0 00eCICYCHHSI

2. Mecro aucuumuinHabl B cTpykType Ol

JlucuumimHa MOXeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITIMUCS
IIPU U3YYECHHUH CIEIYIOUIUX TUCIMILIAH:

— «MaremaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremaTnka. MaTemMaTHUeCKHI aHAIIN3,

— «Marematuka. Teopus BEpOATHOCTEH U MaTEMAaTUYECKasi CTATUCTUKAY.

3HaHUA, TOJYYEHHbIE NPH HM3YYCHWH Marepuana JaHHOW IJUCUUIIIIMHBL, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHUE, TAK U UCIIOJB3YIOTCSI IPU U3yUYEHUU JAPYTUX JUCLUILINH!

— «DJIEKTPOTEXHUKAY,

— «MartepuanoBeieHuEY;

— «MexaHukay;

— «ONEKTPOHUKA.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 1O AUCHUTUTHHE (M paclpeeNieHHe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABIICHBI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

. TpynoemMKoCTs 0 ceMecTpam
Bun yueGHOM paboThI Bcero Nol Noo No3
1 2 3 4 5
Oowan mpyooemKkocma OUCUUNIUHDL, 11/ 396 4/ 144 3/ 108 4/ 144
3E/ (uac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu
AyoumopHhuie 3auamus, BCEro vac. 204 68 68 68
B TOM YHUCJIC:
nexuuu (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3ansatus (113), 51 17 17 17
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 51 17 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
HK3aMeH, (4Jac) 72 36 36
CamocmoamenvHas paboma, Bcero (dac) 120 40 40 40




Buo npomesxxcymounoit ammecmayuu: 3a4er, JK3.,

mudd. 3auer, sx3amen (3auer, Hudd. 3au, | Tudd. k3 Hudd. k3

DK3.*%*) 3au., ) 3au. '
OK3.

*x

IIpumMeuaHue: kaHaUIATCKUiA SK3aMEH

4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJAM 3aHATHIA.
Pa3nensl, TeMBl IUCIUTIINHBL U KX TPYAOEMKOCTh IPUBEICHBI B TaOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUILIAHBI, UX TPYIOEMKOCTh

Jlekun 113 JIP KII CPC
Pasnesnel, TeMBI TUCITUTIIUHBL (1ac) (C3) (1ac) (qac) (1a0)
Cemectp 1
Pa3nen 1. Mexanuka 11 8 7 14
Pasgen 2. Kosebanus 1 BOJIHBI 11 6 7 13
Paznen 3. Monekymnsipaas puznka 12 3 3 13
Uroro B cemectpe]| 34 17 17 40
Cemectp 2
Paznen 4. DnexkrpudecTBo 11 7 8 14
Pasnen 5. Maruetusm 11 8 6 13
Pa3nen 6. Onruka 12 2 3 13
Hroro B cemectpe: 34 17 17 40
Cemectp 3
Pa3nen 7. KBanToBasg onTuka 11 5 7 14
Pasnen 8. KBanroBas MexaHuka 11 9 3 13
Paznen 9. ®usuka atToMHOTO sigpa 12 3 7 13
Uroro B cemectpe: 34 17 17 40
Hroro 102 51 51 0 120

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4aromKUMHUCS ~ ONpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oy;ymien
npodeccHoHaIbHON AEATETHLHOCTHIO.

4.2. CopaepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Paznen 1. MexaHuka.

Kunematuka fABWKEHHS MartepualibHOM Touku. Ilyth wm
nepemenienre. Ckopocte u  yckopenue. HopmanbHoe u
KacatenbHOe yckopenus. [loctynartenbHoe M BpaliateiabHOE
nBwkeHne. OCHOBHasi 3ajaya KWHEMATUKW MaTepUaIbHOMN
Toukd. CBsI3b JIMHEWHBIX M  YIJIOBBIX BEJIWYHH MpH




BpaIllaTeIbHOM JIBUKECHUH.
Nuepuuanbupie  cuctembl  orcuera. OCHOBHBIE  3aKOHBI
KJIACCHYECKOU TUHAMUKH - 3aKoHEI HeroTona. OcHOBHAA 3aaya
JUHAMUKU MarepuanbHOW Touku. HewHepuuanbHbIE CHUCTEMBI
otcyeta. Cuiibl HTHEPUMH. 3aKOH COXpaHEHUs uMmIyibca. LleHTp
Macc u ero asmxeHue. Cucrema eHTpa Macce.

Mexanudeckas pabota u MOIIHOCTb. KuHeTHueckas sHEprws.
3aMKHYThIE U HE3aMKHYTbIE€ cUcTeMbl. [loTeHIMallbHAsT SHEPTHs
cuctembl. CBsA3b MEXIY MOTECHIMAJIBLHOM JYHEPrHUEd M IOJEM
KOHCEpPBATUBHBIX CHJI. 3aKOH COXPAaHEHHUS MEXaHUYECKOU
SHEPTHUH.

MoOMEHT cuiibl U MOMEHT HUMIYJbca. YpPaBHEHHE MOMEHTOB.
3aKOH COXpAaHEHUS MOMEHTa HUMITyJIbca. MOMEHT HMITyJbCca
TBEPAOrO TE€Ja OTHOCUTEJIBHO HEMOJABUKHOW OCH. MOMEHT
nHepur. OCHOBHOE YpaBHEHHE [IMHAMUKH BpAIIaTEIbHOTO

JIBIKEHMsT  TBepaoro  Ttena.  KuHeTnueckas  BHEprus
BPAILAOLIETrOCs TBEPAOTO TEIa.
ITocTtynatsl CIIELUAIIBHOU TEOpUH OTHOCUTEIBHOCTH.

JlopeH11loBO  cokpamieHue  JJIuHbl  cTepKHA.  OCHOBBI
PENAATUBUCTCKON MexaHWKU. VIHTepBan, €ro MHBApUAHTHOCTb.
PenstuBucTckuit AMITYJIBC. OcHoBHOE YpaBHEHHE
PEAATUBUCTCKOMN JTUHAMUKH. Kunetnueckas SHEPrus
pensitTuBUCTCKOM 4actulbl. CBsizb Macchl W 3Hepruu. CBsi3b
MEXAY SHEPIHel U UMIYJIbCOM YACTHIIBL.

Pa3nen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AHIAPMOHUYECKUU OCLUJLIATOP
(MaTeMaTUYECKUN MasSTHUK, (PU3NUECKHI MAsTHHK, KOJICOAHUS
nox jaeWictBueM ynpyrod cuibl). CloKeHHE KOJCOaHHIA.
Hudbdepennmanbaoe ypaBHeHHe Kosiebanui. CBOOOHEIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJTHOBBIX TpoleccOB (TUIOCKHE M cepuueckue
BONHBI). BonHoBoe ypaBHenuwe. [lpuHUUN Cynepro3uUIUM.
Oneprusi BosHbl. [loTok sHepruu. NHTEHCUBHOCTH BOJIHBI.
Crosiyas BonHa. 3Byk. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM
BOJIHBI.

Pazgen 3.

Mouiexkyasipuas puszuka.

TepMoguHamuueckrue CcoOCTOAHMS W mporecchl. [loHsTue
dbyHKIIMM  coctostHMs. BHyTpennsisi sHeprus. KomudectBo
TeroTel. Pabora Tenma mpu m3meHeHun ero obwvema. Ilepmoe
HayaJlo TepMOJIMHAMUKHU. TeMriepaTypa U BHYTPEHHSISI SHEPTUs
KaK (YHKIHS COCTOSHUA. TermioeMKocTh. DHTpomusi. BTopoe u
TpeTbe Haudana TepMoAuHaMuKH. Teopemsl Kapno. 3axon
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHUE COCTOSHMS, BHYTPEHHSSI SHEPrus,
TEIUIOEMKOCTH, YpaBHEHUE aaualaTel, padoTa MpH pazIudHbIX
npoiieccax, dHTponus). CKOpPOCTH TEIJIOBOTO  JBUXKEHUS
Mosiekyn. CpenHsis KHHeTH4ecKasi 3Heprusi Mosiekyin. OCHOBHOE
yYpaBHEHUE  KUHETHYECKOM  TEOpUU  HUJCANbHBIX  Ta30B.
Pacnpenenenune bonpimana.

Pazgen 4.

DJIEKTPUYECTBO.
Onektpuueckui 3apsan. CBOMCTBA AJIEKTPUUYECKOTO 3apsja.
B3aumoneicTBUE ANIEKTPUYECKUX 3apsiioB B BakyyMe. 3aKOH




Kymona.  Dnekrpocratuueckoe  mose.  HanpsskeHHOCTh
NIEKTPOCTATUYECKOr0  moJid.  [IpuHIMO  CynepHo3uIUH.
DneKTpudeckuii aumnoiib. PaboTa CHI AJIEKTPOCTaTUYECKOTO
nons. Teopema O ULHPKYJIALMM BEKTOpa HAIPSHKEHHOCTH.
[ToTeHIManbHOCTH AIEKTPOCTATHYECKOTO TOJISL.
HampspkeHHOCTP M NOTEHLMAN  AIEKTPOCTAaTHUYECKOTO  I10JIS,
CBI3b MEKIy HUMU. TeopeMa ["aycca 11t 3IeKTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

DJIEKTpOCTaTUKAa B BEHIECTBE. Tunel  AUINEKTPUKOB.
Honspuzanus quaaeKTpuKoB. CBOOOHBIE U CBA3aHHBIC 3apsiIbl.
Jwusnextpuueckass ~ BOCIPUUMYHUBOCTB. JlusnekTpuueckas
IPOHUIAEMOCTb.  DJIEKTPUYECKOE CMEIICHUE  (MHOAYKLIHS).
Teopema ['aycca 1yt 2JIEKTPUYECKOTO TOJISI B JIUDJIECKTPHUKE.
Ilone BHYyTpH IPOBOJHHUKA.

DJIEKTPOEMKOCT. Konpaencaropsl. OHeprus CHUCTEMBI
IIEKTPUYECKUX 3apsA0B. DHEPrUs 3apsKEHHOTO IPOBOJHHUKA.
OO6beMHas I0THOCTh SHEPTUH 3JIEKTPHUUECKOTO MOJIS.
DNEeKTpUYECKUH TOK. DIEKTPOABMAKYIIas cuwia. 3akoHsl OMa u
Jbxoyns-Jlenna B uHTerpaspHOM u  auddepeHuanbsHoN

dbopmax.

Pa3nen 5. Marnerusm.
3akoH buo-CaBapa-Jlannaca. Ilone coneHoupga u Topouza.
®opmyna Jlopenna. Cuna Ammepa.
MaruautHoe nosie B BemecTtBe. HamaramueHHocTh. MaruurtHas
BOCITPUUMYHUBOCTb. MarnuTHas IIPOHUIIAEMOCTb.
HanpsoxeHHocTb MarHuTHOTO T1OJIA. JnamarueTuku,
napaMarHeTHKu, QeppoMarHeTHku. TeopemMa O HUPKYIALUN
BEKTOpa HAIMPSKEHHOCTH MAarHUTHOTO TOJIS.
3akon @Papanes. [IpaBuiio Jlenna. Camounnykinusa. B3anmuas
WUHYKIUA.
OO0beMHas IMJIOTHOCTh JHEPrMM MarHuTHoro mnoussd. Cucrema
ypaBHeHu Makcsemuia. MaTepualibHble ypaBHEHHUS.

Pa3nen 6. Omnruka.
[Inockue MOHOXpOMATHYECKHUE AJIEKTPOMATHUTHBIE BOJIHBIL.
CBolicTBa  DJIEKTPOMArHUTHBIX  BOJIH.  Bektop  YMoBa-
[loitHTHHra. 3aKkoHBI MNPEJIOMJIEHMS W OTPaKEHHUs CBETA.
AOCONIOTHBIN MOKa3aTeh TPEIOMIICHUS.
WnTepdepenusa. Meronsl HaOM0AeHUSI HHTEP(PEPEHIINU CBETA.
Hudpakmus ceera. [lpunnun [Moiirenca-Openens. ducnepcus
ceera. Judpakmmonnas pemrerka. [lomsipuzanus cBeta. 3akoH
Mamntoca.

Pazgen 7. KpaHTOBas onTHKA.
TennoBoe wm3nyuenue Ten. 3akoH Kupxroda. 3akoHsI
U3Ty4eHUus: aOCOJIOTHO 4YepHOro Tena. YIbTpadHuoIeToBas
karactpoda. KsantoBas rumoreza u ¢opmyna I[lmanka.
KganroBas onrtuka. ®oro3ddexr, onbitel CToneroBa. OOTOHBI.
JaBnenue cBera. KopnyckynsapHO-BOJHOBOW aAyanu3Mm. D dext
Komnrona.

Pa3nen 8. KBanroBast MexaHHKA.

Teopus bopa. Onbitel @panka u I'epia. I'unoresa ne bpoitns.
®da3zoBasg W rpynmnoBas CKOpOCTH BOJH Ae bpoiinga. BoaHoBoi
naker. CTaTUCTUYECKOE HCTOJIKOBAaHME BOJH Je bpoiuns.




[lpunnunn =~ HeompeneneHHoctn  [eizenOepra.  BosHoBas
¢yHKLUSA, ee OCHOBHBIE cBoiicTBa. OmepaTopbl (U3HYECKUX
BEIMYMH. BpeMeHHOe W CTalMOHAapHOE  ypaBHEHHUE
[IIpenuHrepa, KBaHTOBBIE COCTOSIHUSA. KBaHTOBBIE ypaBHEHUs
nemkenna. CoOomuas uyactuia. Yactuma B OECKOHEUYHOM
noteHuuanbHo smMe. KBanToBbli ocumuiatop. Hynesas
9Heprus, HyJeBble KoseOaHus. [IpoxoxkaeHue dacTHIBl depes
NOTEHIMATBHBIN Oapbep. TyHHENbHBINH AP PEKT.

ATOM BOJOpOJla B KBAHTOBOM MeXxaHWKe. KBaHTOBbIE 4HCIIA.
OpOuTanbHBIE  MEXaHMYECKUH M MarHUTHBIA ~ MOMEHTHI
251eKTpoHa B arome. OpOUTanbHOE THPOMAarHUTHOE OTHOILIEHUE.
Oneir Ilrepna u I'epnaxa. Cnue anektpona. IlpunHnmn
TOKAECTBEHHOCTH MHUKpodacTul. @DPepMUOHBI U  OO30HBI.
Cummerpusi BOTHOBOH (YHKIIMU CUCTEMBI OIMHAKOBBIX YaCTHII.
[Mpuamun Ilaymu. OOBACHEHHE TEPUOIUYECKON CHUCTEMBI
aneMenToB JI.M1. MenneneeBa. DHEpreTHUECKU CIEKTP aTOMOB
u MoJiekyJl. [Ipupoaa XuMU4YeCKoi CBA3M.

Pa3nen 9. ®Du3uKa AaTOMHOI0 AApa.

AtomHoe sapo. JledekT Macchl, SHEprus CBsA3M sapa. SmepHbie
cuibl. Mojenu aroMHOro  siipa:  KamellbHash — MOJEIb,
o0OosioueyHass MoAeNlb. Buabl pagMoOaKTUBHOIO H3IYYECHHUS.
3aKoH paaroaKTHBHOTO pacmana. Anbga-pacnaj. bera-pacnan.
["'amma-n3nydenue. HacTUIbl 1 aHTUYACTHUILBI.

Snepusle peakuuu. Peaknuu nenenus sapa. Llennas sanepHas
peakuus. SaepHble peakTophI.

DyHIaMEHTAIbHBIE B3aHMOJICUCTBUS. Knaccudukanus
a1eMeHTapHbIX yactul. KBapku.

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
TeMbI MpakTUYECKUX 3aHATHA U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

W3 Hux No
Ne | Temsl npakTUYECKHUX Popmel TpynoemMKoCTh, |IIpaKTUYECKOM |pa3nena
/11 3aHATAN TPAKTHICCKIX (gac) MOJATOTOBKH, | JUCIIUIT
3aHATHH
(dac) JIMHBI
Cemectp 1
1 Kunemaruka u Pemntenue 3agau 2 1
JTMHaAMHKa
MaTepUaIbHOW TOYKU
2 Kunematuka u Pemrenue 3agau 3 1
JIMHaMHKa
a0COFOTHO TBEPIIOTO
Tena
3 CneunanbHasi TEOpUs Pemrenue 3agau 3 1
OTHOCHTEIIBHOCTH
4 Kunematuka u Pemrenue 3agau 3 2
NUHAMHKA KOJIeOaHUH
5 XapakTepUCTUKH Pemenue 3agau 3 2
BOJIHOBBIX ITPOLIECCOB
6 MonekynsapHo- Pemenue 3agau 3 3
KHHETHYECKasi TEOpUs




Cemectp 2

HanpsixeHHOCTD M
ITOTEHIIAAI
JIEKTPOCTATUYECKOTO
T10JISt

Pemenue 3amau

JBrxenue
3apsKCHHBIX YaCTUI B
AJIEKTPOCTATHYECKOM
mose

Pemrenue 3agau

JupneKkTpuky B
AIEKTPUUYECKOM TMOJIE.

Konnencarop

Pemrenue 3agau

10

XapakTepUCTUKH
AIIEKTPUUYECKOTO TOKA

Pemrenue 3agau

11

Nunykius
MardHUTHOTO IOJIA.
Cuabl B MAarHUTHBIX
MOJISIX

Pemrenue 3agau

12

3akoH
3JIEKTPOMAarHUTHOU
unnykiuu dapanes.
PaboTa B MAarHMTHBIX
MTOJISIX

Pemrenue 3agau

13

WnTepdepennus,
nudpakmus,
NOJISIpU3aLUs

Pemenue 3amau

Cemectp 3

14

TermoBoe U3nyyeHue,

dotorddexr

Pemrenue 3agau

15

Dddext Komnrona,
CBOHCTBa (POTOHOB

Pemrenue 3agau

16

ATtoM Bopopoaa.
IToctynatel bopa

Pemrenue 3agau

17

CooTHoueHne
HEOIPEIETIEHHOCTEN
I'eitzenOepra, BOITHBI

ne bpoiis

Pemrenue 3agau

18

YpaBHeHue
[lIpenunrepa
IMTorennuanbpHbIE
Oapbepsl

Pemrenue 3agau

19

S nepHbie peakuumn

Pemrenue 3agau

Bcero

4.4. JlaGopaTopHbIe 3aHATHS
TeMbl 1a00paTOPHBIX 3aHITHI U KX TPYAOEMKOCTh ITPUBEICHBI B TabuIIe 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

No
n/n

HaumenoBanne mabopaTopHbIX padboT

TpynoeMKocCTb,
(uac)

N3 Hux
MPAKTUYECKOMN
MOJITOTOBKH,

No
paznena
TIUCLIUII




| (gac) | nmmbI
Cemectp 1
1 MasTtHuk Makcsenna 4 1
2 HaxnonHbIli MasiTHUK 4 2
3 CronkHOBEHME LIAPOB 3 1
4 MareMaTnueckuii 1 000POTHBIN MasTHUKA 3 2
5 OnpenenieHre CKOPOCTH 3BYKa B BO3TyX€E 3 3
Cemectp 2
6 | OmnpeneneHue MEKTPOEMKOCTH 4 4
KOHJIEHCcaTopa
7 HccnenoBanue penakcalimOHHBIX KOJIeOaHMiA 4 4
8 Onpenenenrie TOPU30HTATBLHON 3 5
COCTaBJISIOLIEH HAMPSKEHHOCTH
MarHUTHOTO TOJIS 3eMJIH
9 Onpenenenne yaeabHOro 3apsa/ia dJIeKTPOHA 3 5
10 | Komnbua HeioTona 3 6
Cemectp 3
11 | IIpoBepka 3aKOHOB TEIUIOBOTO MU3JIYyYEHHUS 4 7
12 | Buemnuii potodddext 3 7
13 | WN3ydenue crnekTpa aToma BOJOPOIA 4 8
14 | Omnpenenenue NOTEHIUANIOB BO30YKICHUS 3 8
aTOMOB
15 | Omnpenenenue sHEPrUM 0. — YACTUI] 110 3 9
npoOery B BO3Iyxe
Bcero 51
4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO
4.6. CamocrosrenbHas paboTa 00y4aronxcs
Bunpl camocTosITenbHOM paboThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuna 7 — Bunbl caMocToATeIbHOM paboThI U €€ TPYJO0EMKOCTh
N Bcero, | Cemectp 1, Cemectp 2, | Cewmectp 3,
Bun camocrositensHoi# paboTh
yac yac yac qac
1 2 3 4 5
N3yuenue TeopeTuueckoro MmaTepuaia 40 14 14 14
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO 40 13 13 13
ycneBaemoctu (TKY)
IToaroroBka kK IpOMEKyTOUYHON 40 13 13 13
arrectaruu (ITA)
Bcero: 120 40 40 40

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS

JUISL CAMOCTOSITENIEHON PabOThl 00yUarOIUXCsl O JUCIUIUTHHE (MOJIYJIIO)




Y4eOHO-METOAMYECKNE MaTepHalbl sl CaMOCTOSATEIbHOW PabOThl OOYYArOMIMXCs YKa3aHBI B
na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeuyeHpb neYaTHBIX U SJCKTPOHHBIX y4eOHBIX M3/1aHUH MpHUBeIeH B TabIuIIe 8.
Ta6ymmia 8— [lepeueHp meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komuectso
9K3EMILTSIPOB B
Ugiﬂgurl))/ec bubnmorpaduueckas ccpuika 6“?;2?;:@
AIEKTPOHHBIX
9K3EMILIIPOB)
53 Kypc ¢uzuku: yuebnoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axanemus, 2015. - 560 c.: puc., Tabu. -
(Beicmiee oOpaszoBanue). - [Ipenm. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

https://znanium.com/catalog/ | Upoznos, 1. E. Mexanuka. OcHOBHbIE

product/1984911 3aKkoHHI : yueOHoe nocodue / . E. Mponos. -
15-e u3n. - Mockaa : JlabopaTtopust 3HaHUH,
2021.-312c.

https://znanium.com/catalog/ | Uponos, . E. DnexrpomaraeTusm.

product/1984918 OcHOBHBIE 3aKOHBI : yueOHOe ocobue / U.

E. Uponos. - 12-e uza. - Mockaa :
JlabGopatopus 3nanui, 2021. - 322 c.

https://znanium.com/catalog/ | Uponos, 1. E. KanToBas ¢pusuka.
product/1984909 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / U.
E. Uponos. - 8-e u3z. - Mocksa :
JlaGopatopus 3Hanmii, 2021. - 261 c.

https://znanium.com/catalog/ | Upoxnos, U. E. 3agaun no obmeit Gpusuke :

product/1984908 yuebHoe nocoodue ais By3oB / U. E. Uponos.
- 14-e uzn. - Mockaa : JIabopatopust 3HaHUH,
2021.-434c.

https://znanium.com/catalog/ | Kann, K. b. Kypc o0mie#t pusuku : yaebnoe

product/1094750 noco6ue / K. b. Kann. — Mocksa : KYPC :

NHOPA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | CazonoB, A. b. Snepnas ¢pusuka : yaebHoe
nocobue jyist By30B / A. b. Ca30HOB. - 2-¢
u3., uchp. u 1o1m. - Mocksa : M3gaTenbcTBO
FOpaiir, 2020. - 320 c.

7. IlepedyeHb AIEKTPOHHBIX 00pa30BaTEIBLHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»

[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nH(popmMaoHHO-
TEJICKOMMYHUKAIIMOHHOW ceTn «HTepHeT», HEOOXOOMMBIX JJii OCBOCHHS TUCITUILIAHBI
npuBe/eH B Tabsmie 9.

Tabmuma 9 — IlepedeHp DJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(OPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec HaunmenoBanue




https://new-science.ru/category/fizika/ Nurepuer-xypuan «Hosas Haykay. Paznen
buzmka

https://ufn.ru/ru/ DNeKTpOHHAs BEpCHUs KypHaa «Y CieXH
dbu3uvecKkux Hayk», OU3MYECKUN HHCTUTYT UM.
I1.H. JIe6eneBa Poccuiickoit akageMuu HayK

https://zanauku.mipt.ru/category/science/ | DIeKTpOHHas BepcHsl )KypHaia «3a HayKy»

physics/

https://openedu.ru/ OobpazoBatenbHas miaThopma «OTKPHITOE
o0pa3zoBaHHE

https://fizikaguap.ru/ O06pazoBaTenbHBIN pecypc Kadeapsl GU3UKH
I'YAIT

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 TpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrpaMMHOT0 obecrieueH s peacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OeCIIeueHUs

Ne n/mt HaunmenoBanue
1 MS Windows
2 MS Office
8.2. Ilepeuenp MH(OPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu

OCYIIIECTBIICHUU 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE
[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTaBICH B
Tabymue 11.

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiapHO-TeXHUYECKast 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Uil  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0uiel2.

Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 VYyeOHast ayIuTOpUs AJIs 3aHATUN JTEKIIMOHHOTO THIIA, 196135, r. Cankr-
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUTIA, ITeTepOypr, yi.
TPYINIOBBIX U MHANBUIYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO l'acremno, x. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aymuropus Ne31-046

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX




n3MepeHuil (31EeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM
—05; FRM - 10)

VYueOHas ayIuTOpHs Ui IPAKTUUECKUX 3aHATUH, 3aHATUI
CEMHHApPCKOT'0 THUIa, Ja00paTOPHBIX 3aHATUMN, TPYNIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIBbTAUH, TEKYIIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTALIUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBpO Bpoiyias);
YcranoBku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM
—05; FRM - 10)

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopust Ne31-048

VYueOHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUH
CEMHHAPCKOT'0 THIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIlUi, TEKYIIIETO KOHTPOJIA U MPOMEKYTOUHOMN
aTTeCTalHuu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpUn; HAOOP
JI€MOHCTPALIMOHHOTO 000PYIOBaHHUS.

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, n. 15,
ayautopust Ne32-01

VYueOHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,
71a00paTOPHBIX 3aHATHMA, 3aHATUH CEMUHAPCKOTO THUTIA,
TPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTALUN, TEKYILETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKallue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; 1a00opaTopHble pabOTHI MO
BOJIHOBOI ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius muockux BoiH, 4. JludpakiponHas pemerka,
S.IMonstpuzanus ceera, 6.0npenesieHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpodhobpazoBanue» r. Kazans)).

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
aynutopus Ne32-04

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayAUTOPUN; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaraetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00opaTopHbIe pPabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopus Ne32-06




3. Audpaxius miuockux BoiH, 4.JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenne AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(OO0 «IIpodobpazoBanue» r. Kazans)).

6 VYyeOHast ay1uTopusi A IPaKTUUECKUX 3aHATHI, 196135, r. Cankrt-
1abopaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [TerepOypr, yim.
TPYNIOBBIX U UHANBUIYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO Tacremno, a. 15,
KOHTPOJISI M IPOMEKYTOYHON aTTeCTAIMH. ayzuropus Ne32-05.

Ocnamienue: Cnenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUS y4eOHON
uHpopMauu O0JIBIION ayIUTOPUH; TabopaTOpHOE
o0opyJoBaHue

(;madoparopusiii kommuieke JIKK-2M Ne36 u Ne37 (HTL],
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazann); ycranoBku ®I1K-03, OITK-05, GIIK-10 (HIIII
«YuebHast TeXHUKa», T. MOCKBa)).

7 | YueOnas aynuTopus ajis 1a00paTOPHBIX 3aHSATHH. 196135, r. CankTt-
Ocnamenue: Crienuaan3upoBaHHas MeOelb; TEXHUISCKUE [etepOypr, ym.
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUS y4eOHON lacremno, a. 15,
nHpopManuu 60JbIION ayAUTOpUN; Ta00paTOpHOE aynutopust Ne32-03.
obopynoBaHue.

(;madoparopusiii kommuieke JIKK-2M Ne36 u Ne37 (HTL],
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazann); ycranoBku ®I1K-03, OITK-05, GIIK-10 (HIIII
«YueOHas TeXHUKa», I. MOCKBa)).

10. Ouenounsle cpeacTBa IS NPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OLICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMHU
o0yyaromuxcs 1o JUCUUIUTHMHE puBeeH B Tabnuue 13.
Ta6ymmia 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUS MPOMEXKYTOYHOM aTTeCTallN

Buzx npomexyTo4HoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHaAIMOHHbIE OUJICTHI;
3amaum;

TecTsl.

HuddepernrpoBanHbIii 3a4éT CHmcoK BOIIPOCOB;
TecTsr;
3amaun.

10.2. B kadecTBe KpHUTEPHUEB OILEHKH YypPOBHA CHOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJalonMMHCA NPUMEHseTCsl S-0ajuibHas IIKajla OLEHKUH C(HOPMHUPOBAHHOCTU
KOMITETECHIINM, KOTOpas NnpuBeneHa B Tadymie 14. B Tedenne ceMecTpa MOXKET UCIIOJIb30BATHCS
100-6annpHas  mKana — MOAYJIbHO-PEMTHHTOBOM  CHCTEMBl  YHHBEPCUTETa,  MpaBUIa
HCIIOJIb30BAaHUsI KOTOPOMW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'YAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI ChOPMUPOBAHHOCTH KOMITCTCHITUNA

| Ouenxa KOMICTCHIN | XapakTepucTuka chopMUpOBAHHBIX KOMIIETEHIUIH




5-OayuIbHAs IKaIa

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCJICAOBATCIBHO U I'PAMOTHO €TI0 U3JIaract;

— OMUpAasCh Ha 3HAHUS OCHOBHOW W JOTIOJHHUTEIHHOW JIMTEPATYpPHI,

«OTIIMYHOY o
GATTCHO TECHO IPUBS3bIBACT YCBOCHHBIC HAYYHBIE MOJIO0XKEHHUS C MPAKTHYECKOU
JESATENIbHOCTBIO HAPABIICHMS;
— yMeli0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— CBOOOJIHO BJIAJIEET CUCTEMOM CIELUATU3UPOBAHHBIX MOHITHH.
— 00y4aroLuiicst TBEpI0 YCBOMII MPOTPaMMHBINA MaTepHall, TPaMOTHO U
[0 CYLIECTBY H3JaraeT €ro, ONupaschb Ha 3HAHUS OCHOBHOM
JUTEPATYPBI;
«ODOLLIOY — HE JIOMYCKAET CYIECTBEHHBIX HETOYHOCTEN;
p — YBSI3bIBA€T YCBOCHHBIE 3HAHUS C MPAKTUYECKOM JESATEIBHOCTHIO
«BAYTCHO»
HaIpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE TI0JIOKEHUS;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— BJIAJICET CUCTEMOM CIIEIIUATIN3UPOBAHHBIX OHSITUH.
— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYHIECTBY M3JIAraeT €ro, OMMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;
— JIOIyCKaeT HeCYIIECTBEHHbBIE OIIMOKN U HETOYHOCTH;
«yZI0BJIETBOPUTEIIHHOY .
GAUTCHOY — UCHBITHIBAET 3aTPYJHEHUS B INPAKTUYECKOM IPUMEHEHHWU 3HAHUUI
HaIPAaBJICHUS;
— c11a00 apryMEeHTUPYET Hay4yHbIE ITOJIOKEHUS;
— 3aTpyaHseTcs B (GOPMYITMPOBAHUN BHIBOJOB M 000OIICHUI;
— YaCTUYHO BJAJIeET CUCTEMOM CHENMAIN3UPOBAHHBIX TOHSITHI.
— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
MaTepuana;
— JIONYCKaeT  CYLIECTBEHHblE  OWMOKM W  HETOYHOCTH  IIpHU
«HEYIOBJIETBOPUTEIILHOY .
paccMOTpeHHH MPOoOIeM B KOHKPETHOM HaIPaBJICHUH;
«HE 3aUTCHO»

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,
— He (OPMYIUPYET BBIBOJOB M 000OIIECHHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WU UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne i/t [Tepeuens BonmpocoB (3a1a4) st FIK3aMeHa Kon
WHANKATOpa
Cemectp 1

1 Urto n3yyaer KuHeMaTHka? OIIK-1.3.1

2 Uto Takoe MarepuasibHas TOYKA? YK-2.3.1
Teno IBMKETCS U3 COCTOSTHUS TIOKOS C TAHTEHIIUAIBHBIM YCKOPEHHUEM

3 a.=4 M/c u HOPMAaJIbHBIM YCKOPEHHEM a;, = 3 M/c?. Haiinure OIIK-1.V.1
BEJIMUMHY MOJIHOTO YCKOPEHHUS Tela d.

4 B kakux equHHUIIAX MOKHO U3MEPATH YIIIOBYIO CKOPOCTh U YTJIOBOE OITK-13.1
ycKkopeHue? o

5 UTto Takoe aOCOIOTHO TBEPAOE TENO? YK-2.3.2
[Ipoananu3upyiTe OTINYNS CACAYIOMUX (HUIUIECKUX MOJICTICH:

6 abcomotHo TBEpOE Teno (ATT) u marepuanbHas Touka. [IpuBeanre OIK-1.Y 1
pUMep, B KOTOPOM OJIHO U TO K€ TEJIO BBHICTYIAET B KaUeCTBE
MaTtepuaiabHoi Touku U ATT.

7 HaiinuTe cBSI3b MEXY JUHEHHOMN M YTII0OBON CKOPOCTHIO OIIK-1.V.1




MaTepUAIbHON TOYKHU.

IIpoananusupyite xapakrep NpsAMOJIUHEUHOIO JBUKEHUS Teja 110
W3BECTHOMY 3aKOHY nBIKEeHH X(t)=10+2*t+0,5%t"2 (m). Kakoit myTh

8 9 . OIIK-1.V.1
npoiizieT Teso 3a ykazanHoe Bpems t = 2 ¢? OGocHyHTe IpUMEHEHUE
3aKOHOB, HCNOJIb3YEMBIX JUUISl PEIICHUS 3aJauH.

9 Cdopmynupyiite nepsblii 3akoH HproToHa. OIIK-1.3.1

10 OObsicHUTE TPUHLIUIT U3MEPEHUSI BEIMYMHBI CHJIbI, OCHOBAHHBIHN Ha VK231
TpeTheM 3aK0oHe HbloTOHA.
Kak, cornacHo BTopomy 3akoHy HbI0TOHA, 3aBUCUT YCKOpEHHUE Tena OT

11 OIIK-4.3.1
€ro Macchl?
[IpuBeauTe puMep, WITIOCTPUPYIOIINI AEHCTBUE TPETHETO 3aKOHA

12 OIIK-1.V¥.1
Hsrorona.
Kamenp ne:xut Ha 1HE cocyza, OJHOCTBIO IIOrpyKEHHBIN B Boy. Kak

13 WU3MEHUTCS CUJIa 1aBJICHUs KAMHS Ha JTHO, €CJIM CBEPXY HAJIUTh OIK-4.B.1
KEepOCHH (KepOCHH HE CMEIUBaeTcs ¢ Bojoii)? OO0CHYITEe CBOMA
OTBET.

14 HazoBwure, kakoii u3 3akonoB Kemnsepa ycranasnuBaet ¢popmy OIK-13.1
TPACKTOPHUH TUIAHET.
OrneHuTe 3aBUCUMOCTD CHJIBI BCEMUPHOTI'O TSTOTEHHS OT MaccChl
B3aUMOJICHCTBYIOIINX TEJ M PacCTOSHUS MeXTy HUMU. OOOCHYHTE,

15 KAaK U3MEHUTCS CHJIA B3AUMHOIO TATOTEHUS JABYX TEJ, €CIIU MacCy YK-2.B.1
OJIHOTO M3 TEJI YBEJINYUTH BABOE, & PACCTOSIHUE MEXY TEIAMH —
YMEHBIINUTH B Ba pasa.

16 Kaxkas pusnyeckas BenmuunHa Ha3bIBACTCS UMITYJIHCOM Tejia? OIIK-1.3.1

17 Chopmynupyiite, Ipu KaKuX yCIOBUSAX BBITIOIHIECTCS 3aKOH OIMK-4 3.1
COXPAHEHHUs UMITYJIbCA.

18 Kakast ¢pu3nyeckast BermurnHa Ha3bIBAETCS MOMEHTOM CHIIBI? OIIK-1.3.1
CpaBHUTE 3aIIMCH OCHOBHOT'O 3aKOHA TMHAMUKU JJIs TOCTYNATEIBHOTO

19 U BpalIaTeJIbHOrO IBWKEHUs. Haiinure B3auMOCBA3U MEXAY dTUMU OIlK-4.Y.1
3aKOHaMH.

20 ChopmynupyiTe 3aKOH COXpPaHEHHUSI MOMEHTa UMITYJIbCA. OIIK-1.3.1

21 Kakas ¢u3nyeckas BenunHa Ha3bIBaeTCs paboToi? OIlK-1.3.1

22 YT0 Takoe MOIIHOCTE? OIIK-1.3.1

23 OO0BscHHUTE, TOYEMY LIEHTPOCTPEMHUTENIbHAS CHJIa TP BPAILEHUH I10 VK2V 1
OKPY>KHOCTH HE TTPOU3BOJAUT PaObOTHI. T
Uccnenyiite paboTy CHITBI, €CITU TEJIO Maccoil m = 1 KT moJ| AelicTBUEM

24 HEKOTOPOU CHJITBI U3MEHHUIJIO CBOIO CKOPOCTH C vy =1 M/c 10 v = 3 m/c. OIK-1.Y 1
Ob6ocHyiiTe IpUMEHEHHE 3aKOHOB, UCIIOJIb3YEMBIX Ul PELICHHUS T
3a/1a4nl.

25 B uem cocTout paznuune Mexy KOHCEpBaTUBHBIMU U VK2V 2
HEKOHCEPBATUBHBIMU CHJIAMU?
Kakoit kopabab qBMKETCS MeUIeHHee — Harpy>KeHHbIH WIn

26 HEHArPY)KEHHBIN — IPU OJAWHAKOBOM MOIIHOCTH JBUraTeIs? OIIK-1.B.1
OO6ocHyliTE CBOW OTBET.

27 Uto Takoe noreHuuanbHas dHepruga? OT 4ero oHa 3aBUCUT? OIIK-1.3.1

78 OO0mbscHuTeE, HMEET JIi CMBICI H3MEpeHHE abCOIOTHOT'O 3HAYECHUS VK231
MOTEHIIMATIBHOM SHEPIUH T€JIa B HEKOTOPOM COCTOSIHUU.

29 Chopmynupyiite 3aK0OH COXpaHEHUSI MEXaHUYECKOW IHEPTUH. OIK-13.1
IIpuBenuTe npuMep BBINOTHEHUS 3aKOHA COXPAHEHM S YJHEPTUU.

30 Jan ToHku# ctepxkensb mMaccoit m = 120 r u gmuHoi [ = 50 cm, OMK-1.Y 1

CITOCOOHBIN BpalIaThCsi OTHOCUTEIBLHO OCH, TPOXOJISIICH Yepe3 ero




cepenuny. Paccunraiite €ro MOMEHT MHEPLIMU OTHOCUTEIBLHO
YKa3aHHOM OCH.

ITokaxkuTe Ha MpUMepe TOHKOTo CTep:kHs HOM 20 cM 1 maccou 30
I, Kak npuMensiercs teopeMa lllrelinepa it pacyera MOMEHTa

31 OIIK-1.V.1
MHEPLUHU TeJ MPU NMEPEHOCE OCH BPAILIEHUS C CEPEUHBI CTEPKHS Ha
OJIMH U3 €ro KOHIIOB.

32 Yemy paBeH MOMEHT UMITYJIbca a0COTIOTHO TBEPIOTO Teja? OIlK-4.3.1
Kak Beruucisiercss KHHeTHUYECKasi YHEPTHsl BpalieHus: abCOIIOTHO

33 TBepaoro Tena? CpaBHUTE C GOPMYIION 71T KHHETHYECKOM SHEPT U OIIK-4.V.1
MOCTYIATENbHOTO IBUYKEHUS.

ChopmynupyiiTe ABa OCTyJIaTa TEOPUHU OTHOCUTEITLHOCTH

34 o . OIIK-1.3.1
OWHIITEHHA.

CnpaBemniiBa v B crieninaibHON Teopun oTHocuTenbHOCTH (CTO)

35 Kaccudeckas (popMyia Ui KHHETHIeCKo sneprun E = m*v?/2? OIK-1.Y 1
Ecnu Het, TO KaK pacCUMTHIBACTCS KWHETUYECKAs SHEPTUs Tesa T
coriacHo CTO?

Onpenenure, Kak U3MEHUTCS IEPUO/T KOJICOAHHH MPYKUHHOTO

36 MasiTHUKA IIPU YBEJIMYEHUH €T0 MacChl B 2 pasa, a )KECTKOCTH OIIK-1.V.1
MPY>KUHBI — B 8 pa3.

37 Kax cBsi3aHa sHEprus rapMOHMYECKUX KOJICOAHUN C MX aMIUIUTYHAON? OIIK-1.V.1
CrenaiiTe BBIBOJI TIO BOMIPOCY: KaK OYJIET U3MEHSITHCS X0/

MasITHUKOBBIX 4aCOB MPU HACTYIUICHUH JIETHHUX KapKUX JHEH MO

38 CPaBHEHUIO C XOJIOJHBIMHU 3UMHHUMHU JHAMHU, €CJIU 4achbl YCTAHOBJICHBI YK-2.B.1
B HEYTEIUICHHOM MOMEIEHUH (CTEePKEHb MasTHUKA METAJTMUECKUA)?
AprymMEHTHpPYITE CBON OTBET.

39 YTto Ha3bIBaeTCs BOJHOM? OIIK-1.3.1

40 OOBsICHUTE PA3NIHIUE MEXKY MTPOJOIBHBIMY U TTOTIEPEYHBIMU OIK-1.Y 1
MEXaHUYECKUMHU BOJIHAMHU.

41 3anumuTe ypaBHEeHUe Oeryieil BOJIHBI. OIIK-1.3.1

42 Yemy paBHa cpeHsisi 00beMHasl INIOTHOCTh SHEPTUH BOJIHBI? OIIK-1.3.1
HcTouHMK 3ByKa U MPUEMHHUK JBIKYTCS JPYT OTHOCUTEIBHO APYyTra cO
CKOPOCTSAMH Vyeim M Vyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B CpeEJIE

43 paBHa 340 m/c. [Ipoananu3upyiite 3a1a4y ¥ ONPEIACITUTE OMK-4.Y 1
OTHOCHUTEIIbHOE H3MEHEHHE YacTOThI 3BYyKa 3a cueT 3 dekra Jlorepa. o
N cTOYHUK ¥ TPUEMHUK JABUKYTCS HABCTPEUY JAPYT APYTY: Vyer = 40
M/c, v,y = 60 M/c.

44 Chopmymupyiite npuaImn [ oirexsca. OIlK-4.3.1

45 Urto Ha3bIBaeTcst UHTEpQepeHInen BOIH? OIIK-1.3.1

46 Urto Ha3biBaeTcs crosiuer BosiHOW? [IpuBenure npumep crosiueit OMK-1.Y 1
BOJIHBI.

47 HazoBuTe 0cHOBHBIE TapaMeTpbl COCTOSTHUS, KOTOPHIMU OIHCHIBACTCS OITK-13.1
TEPMOJIMHAMUYECKAsl CUCTEMA.

Ha onny vanry BecoB mocTaBuIu OJIFOAIE C TOpsiueid BOJOM, a Ha

48 JIpYrylo ypaBHOBemuBaromue e€ rupu. COXpaHUTCs JId ¢ TEYCHUEM YK-2.B.2
BpeMeHH 3To paBHOBecue? O6ocHyiiTe Bamn oTBer.

49 3anuimnTe ypaBHEHHUE COCTOSIHUS UCAIBHOTO rasa. OIIK-1.3.1

50 CKOIIBbKO CTeTeHel CBOOOIBI UMEET KECTKAs ABYXaTOMHAsI MOJIeKya? VK231
C KaKUMHU OBVOKECHUSIMHU OHHU CBSA3aHEI? o

51 UYemy paBHa paboTa ra3a B 130XOpHOM IpoIiecce YK-2.3.2

59 Onenute, 4yBCTBUTEIHLHOCTh KAKOTO TEPMOMETPA BHIIIE — PTYTHOTO OIK-1.B.1

WJIM CIIUPTOBOTO (TIPU POYUX PABHBIX YCIOBUSX)?




53

I'a3, Haxonsmmiics mpu noctostHHOM naBiennu p = 100 klla, uzmenun
00seM c V| =4 M mo Vo, =12 M [Tokaxure, Kak pacCUUTHIBAETCS
paboTa raza B TAKOM MPOIECCEe, M HANANTE €€ BEIIMUUHY.

OIIK-4.Y.1

54

Crenaiite BBIBOJIBI 110 XapaKTEPy U3MEHEHUS TEMIIEpATyphl I'a3a pu
ero OblcTpoM paciuupeHud. OTBET NOSICHUTE.

YK-2.B.1

55

[lepeuncinre, N3 KAKMX 4aCTE COCTOUT TEIUIOBAas MAIIMHA.

OIIK-1.3.1

56

OueHuTe CUTYalMIO: Karulsi MacIsTHUCTOM KMJIKOCTH TMOMNaJaeT Ha
MOBEPXHOCTh BOJBI M PACTEKAETCsl, 00pasyst TOHKYIO IIEHKY.
O0s13aTeNIbHO JTU 3Ta MJIEHKA 3aKPOET BCIO MMOBEPXHOCTH BOJIBI?
OO6ocHyiiTe CBOIl OTBET.

OIIK-1.B.1

57

Ouenure curyaruio. Uto 00KHUTaeT KOXKY CUIIbHEE: BOJA WIIH BOISTHOU
nap OJJMHAKOBOM MacChl IPU OJHOM U TOM ke Temneparype?
O6ocnyiite Bamr oTser.

VYK-2.B.2

Cemectp 3

58

Uto Takoe aOCOMIOTHO YEpHOE TeN0?

OIIK-1.3.1

59

Bo ckonbko pa3 ©3MEHHUTCS MOTOK SHEPTUN OT HUTU HaKaJIMBAHUS
JIaMIIbl, €CITU YABOUTH ee Temreparypy? OOO0CHYyiTe Ball OTBET,
onupasch Ha 3akoH Ctedana-bonbiimMana.

OIIK-1.V.1

60

Pacnionoxxure cienyromue ClieKTpalbHbIe KJIACCHI 3BE3]] B IIOPSIKE
BO3pacTaHus aOCOJIFOTHON TEMIIEpaTyphbl:

A — Oenble 3BE315I,

G — KenThIe,

M — kpacHbsle,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3Ty4eHUS a0COIIOTHO YEPHOTO Tea.
OOBsCHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHMSI 1IBETA.

OIlK-4.Y.1

61

OOBsACHUTE TPUHIIUIT U3MEPEHUS TEMIIEPATYPHI TeJla C TTIOMOIIBIO
ONTHYECKOTO MUPOMETPA.

OIIK-4.Y.1

62

Urto HazbiBaeTcst BHEIIHUM (HOTOdhHEeKTOM?

OIIK-1.3.1

63

B kakux eqununax cucrembl CY MOKHO U3MEPATH SHEPTHIO (HOTOHOB?

YK-2.3.1

64

MokeT a1 BUIUMOE H3JIy4YeHHE BbI3BaTh (POTOAPGEKT B IIaCTUHE U3
MeTasuia, paboTa BbIxojia KoToporo pasHa 3.5 :B? O0ocHyiiTe cBoi
OTBET.

YK-2.B.1

65

OOBscHUTE NPUYMHY BOZHUKHOBEHHS TOPMO3HOTO PEHTI'€HOBCKOTO
U3JIy4YEHHUS.

YK-2.3.2

66

OO0ObsicHuTe, Kak SHeprust GOTOHA CBSI3aHA C IJTMHOW CBETOBOW BOJIHEI.
OO06ocHyliTe Balll OTBET.

OIIK-1.3.1

67

®oToH ¢ IHMHOM BOsIHBEI A = 97,04 M paccesyicsi Ha HEMOABMKHOM
anekTpoHe noj yriiom 0 = 90°. IIpemmoxuTe criocod onpenencHus
OTHOCHUTEJILHOTO U3MEHEHHS JUIMHBI BOJHBI ()OTOHA TIPU
KOMIITOHOBCKOM paccessHuu. PaccuuTaiite ero BeIMuuHy B yKa3aHHOM
cinydyae. KoMnTOHOBCKasl JUIMHA BOJIHBI paBHA 2,426 nm.

VYK-2.B.2

68

OnumuTe, 9TO MPEACTABIISIET COO0M aTOM B paMKax Mojelu ToMcoHa.
Kakue ocHOBHBIE HETOCTATKHA JAaHHOM MOIEIn?

OIIK-1.3.1

69

ATOM BOAOpOJa HAXOAUTCS B OCHOBHOM COCTOSTHUU. Kakoil 1JIMHbBI
BOJIHBI U3JTy4€HUE MOXKET UCITYCTUTh JaHHBINA aroM? OOO0CHYITE Balll
OTBET, MCTOJIb3Ys MOCTYJIATH bopa.

OIIK-1.V.1

70

B uem coctout runotesa nae bpoiinsa?

YK-2.3.1

71

OO0bsicHUTE, IPU KaKUX YCIOBHUSIX MUKPOYACTHUIII TPOSBIISAIOT
BOJIHOBBIE cBOMcTBa. [IpuBeanTe npuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE€ CBOMCTBA YACTHIL.

VK-2.3.2




72

Bynet nmu nposBasATH BOJTHOBBIE CBOMCTBA (PYyTOOIBHBIN MY TTPH
NOTIaJJaHUU B BOPOTa LIMPUHOM 7 M, ecinu Macca Msiga 400 ., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

OIIK-1.V.1

73

KaxoB ¢u3ndeckuii cMbICI BOJTHOBOH QyHKIHH?

OIIK-1.3.1

74

B gem oTnmume cTaMoHapHOTO M HECTAIMOHAPHOTO YPaBHEHHUS
[pénunrepa?

OIIK-4.3.1

75

CpaBHuTe AJvMHY BOJHBI e bpoins nis mapuka maccoit m,, = 0,2t u
s 2

npoToHa Maccoii m, = 1.67*10™’ Kr, IMEIONUX OTMHAKOBbIE CKOPOCTH

V.

OIIK-1.V.1

76

Kakum 00pa3oM sHeprus «HyJaeBbIX KoJIeOaHHi» KBAaHTOBOTO
TrapMOHMYECKOTO OCLIIIISITOpPA CBA3aHA C COOTHOIICHHEM
HeonpeneneHHocTei ['elizendepra?

OIIK-1.V.1

77

HOC‘II/IT&?ITC, CKOJIBKO 3JICKTPOHOB MOXET HAXOJUTHCSA B OCHOBHOM
COCTOsIHHMH B aTOMC.

OIIK-4.Y.1

78

[TocunTaiiTe, CKOJIBKO 3JIEKTPOHOB B aTOME, Y KOTOPOI'O LIETUKOM
3aroJjIHeHa BHEIIHSAS 2P-000J109Ka. ATOM KaKOTO BEIIeCTBA HMEET
TaKyI0 JIEKTPOHHYIO KOH(UTYpaIHIO?

VK-2.¥.2

79

OrneHuTE 10 MOPSAIKY BETUYUHBI BpEMsI )KU3HU KBAaHTOBOTO
COCTOSIHMSI, DHEPTHUSl KOTOPOT'O XapaKTEPU3YEeTCsl pa3MbIBAHUEM
nopsigka AE = 0.1 5B.

YK-2.B.1

80

MukpouacTuna 3amnepra B OAHOMEPHON OTCHIMAIBHON IME IIUPUHOU
[/ ¢ GECKOHEYHBIMH CTEHKAMH U HAXOJUTCS B COCTOSHUU C KBAHTOBBIM
yuciioM n = 1. [Tokaxure, Kak ONpeaeanuTb KOOPIANHATHI TOUEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MUKPOYACTHUIY MAaKCUMAaJIbHA.
Haiinure ux B yKa3aHHOM Ciydae.

OIIK-1.B.1

81

KakuM MokeT ObITh CIIUH YaCTHII, KOTOPbIE OMUCHIBAIOTCS
cratuctukoi @epmu-/lupaka? [IpuBeanure npuMepsl TAKUX YACTHII.

VK-2.3.1

82

OOBsICHUTE, YEeM OTIMYAETCS XapaKTep 3alOTHEHHUS COCTOSHHUN
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMHU.

OIIK-1.3.1

83

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXJCHHOI'O U3JIYYCHMU.

OIIK-1.Y.1

84

[Ipennoxute TeopeTndecKoe 000CHOBaHHE, KAK H3MEHHUTCS
MIPOBOJIMMOCTh KPEMHHEBOTO 00pasiia, eCIi B HETO BHEIPUTH
HeOOJIbIIIOE KOJTMYECTBO MHANEBON puMecH? BaleHTHOCTh KpeMHUs
paBHa 4, BaJICHTHOCTbh UHAUS — 3.

OIIK-4.B.1

85

OnuimyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME.

OIIK-1.3.1

86

Jlazep paboTaeTt 1o TpeXypOBHEBON cXxeMe. DHEPrusi OCHOBHOTO
coctosiaus E1 = -8 3B, sneprus Bo30yxaenHoro cocrosiaus E2 = -5
3B, sHeprust MetactabunbHOro coctossHus E3=-5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOH MPOMUCXOAUT paboyee N3aydeHue.

OIIK-1.V.1

87

Uemy paBHa MOJIsIpHAs TEIJIIOEMKOCTh TBEPIOIO TEJa, COIIACHO
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?

YK-2.3.1

88

O6’b$ICHI/ITe, KAaK KBAHTOBas TeOpI/ISI TCIIJIOCMKOCTH TBepl[OI‘ O TCJ1a
Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA.

VK-2.¥.2

89

Kakas gactuna Ha3eiBaercs poHoHoM? KakuM KBaHTOBBIM
pacrpeesieHueM OMUChIBAIOTCS (POHOHBI?

OIIK-4.3.1

Bormpocsr (3amaun) nms 3avera / qud . 3adera npeacTaBieHsl B Tadmuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3ayera

Ne i/t

[Tepedyens BompocoB (3amav) 1yt 3aueta / nudd. 3auera

Kon
WHIUKATOpa

Cemectp 2




UTo M3y4aeT aIeKTpocTaTuKa’?

YK-2.3.2

2 JlaiiTe onpeneneHrne TOYEYHOT o 3apsiaa. YK-2.3.1
3 Kak usmenurcs cuna B3auMOoIeUCTBUS JBYX 3JIEKTPOHOB, €CIIN OIK-1.Y 1
paccTosiHie MeXAY HUMH YBETHUUTH B 3 pa3za? OO0CHYHTE Balll OTBET. T
[Tpoananusupyiite, Kakyro paboTy COBEpIIaeT JIEKTPOCTATUIECKOE
4 10JIe MPOTOHA B aTOME BOJIOPO/IA MPH TMOJIHOM 000pOTE AIIEKTPOHA OIIK-1.V.1
BOKPYT HETO.
5 Kax B3aMHO OpHEHTHPOBAaHbBI CUJIOBBIE JIMHUM U DKBUIIOTEHIIMAIILHBIE OIMK-13.1
MTOBEPXHOCTH? o
6 B kakux enununax cuctemsl CY MOKHO U3MEpPSITh HANIPSKEHHOCTh OIMK-4 3.1
3JIEKTPUYECKOTO MOJIs? o
7 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-1.3.1
8 Kaxue BeniecTsa Ha3pIBalOT AUAJIEKTPUKAMU? YK-2.3.1
9 OObsicHUTE pa3IUYUe MEXKIY MOJISIPHBIMU U HEMOJISPHBIMU VK2V 1
JUDJIEKTPUKAMH.
[Ipoananu3upyiite, Kakoil BETUYMHBI 3apsij] JOJKEH HaXOJUTHCS Ha
10 00KJIa/IKax KOHJEHCAaTOopa, 4YTOOkI IPH Pa3HOCTH moTeHanos Mmexay | OIIK-2.V.1
obxmaakamu B 12 B on o6manan sueprueit B 1 Jx.
Onenure, KaKOH €MKOCTBIO OyAyT 001a1aTh METAIIIMUYECKUE
11 IUIACTHHBI IUIoMmapo 0.2 M2, KOTOpBIE pa3aeneHsbl cioeM mapaduna (¢ | OIIK-1.B.1
=2.5) Tonmmuuou 0.5 cm?
Crenaiite BBIBOJI, KAaK U3MEHHUTCS JIEKTPOEMKOCTh IJIOCKOTO
12 KOHJIEHCATOpa C KBaJAPATHBIMU IIJIACTUHAMMU, €CJIM U3 3THX IUIACTUH VK-2.B.1
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
OnenuTte cuTyanuo: 1Ba KOHAEHcaTOpa OAMHAaKoBOM emKkocTH 200
13 MK®D coenuHeHbIl mapauiesbHo. Kak n3aMeHuTCst uX 00111asi eMKOCTb, VK-2.B.2
€CJIM COEIMHEHUE 3aMEHUTh Ha MTOCJIE0BATEIbHOE?
14 JlaiiTe onpenenenne 3IeKTPUIECKOro TOKa. OIIK-1.3.1
15 Chopmynupyiite 3akoH Oma J1s y9acTKa IeMu. OIlK-4.3.1
16 Kax n3aMeHuTCs COnpoTUBIIEHNE TPOBOJA, ECIH €T0 JUIMHA YBEIUUUTCS OIK-1.V 1
B 4 pasa, a tuaMeTp — yBeau4uuTcs B 2 paza? OOOCHYITE CBOI OTBET.
17 Paccunraiite MOIIHOCTD, BBIAEISAEMYIO Ha CONPOTUBIEHUH 3 KOM npu OIK-4.Y 1
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA. T
18 Jalite onpeneneHue MarHUTHOW MHYKLIAH. OIIK-1.3.1
19 Kakum 06pa3om omnpezensieTcst HapapiieHHe cuiibl Ammepa? YK-2.3.1
20 Cdopmynupyiite 3akoH bro-Casapa-Jlamaca. OIIK-1.3.1
71 Paccuuraiite, yeMy paBHa BeJIMYMHA MAarHUTHOTO MOJIS B LIEHTPE OMK-1.V 1
KPYrOBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
Paccunraiite MarHUTHYIO0 UHAYKLIHIO Ha OCH JUIMHHOT'O COJIEHOU/IA, OIIK-1.V.1
coaepxariero 10 BUTKOB Ha CAHTUMETP JTUHBI U (DeppOMArHUTHBIN
22 CEpJEYHHUK C MpoHHULIaeMocThio L = 100, eciiu o HeEMy POXOIUT TOK
cuoit 2 A.
Paccunraiite mI0THOCTh HAMOTKH TOPOUA, HEOOXOIUMYIO, UTOOBI YK-2.V.1
23 IIPY CUJIE TOKA B HEM, paBHOU 10 A, MarHuTHOE I10JI€ HA €70 OCU
nMeno BenmuuuHy 1 mTo.
Ornpenenure, Kako# 3apsij HECET dJIEMEHTapHAsl YacTUIIA, €CJIA OHAa, VK-2.V.2
24 JIBUTAsICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T10JI€ ¢ MHAYKIKEH 0.5
T, ucnsiTeiBaeT aeiictBue cuisl Jlopenna sennuunoi 0.16 nH.
75 OneHuTe CUTyalnio: B MAarHUTHOE T0JIE C OJJMHAKOBBIMU CKOPOCTSIMU OIMK-1.B.1

BJICTAIOT IIPOTOH U MIEKTPOH. ByyT 1M OTIIMYATECA UX TPACKTOPUH, U




€CJIM J1a, TO KaKhM 00pa3oM? ApPryMEHTUPYHUTE CBOM OTBET.

26 B uem cocTouT sIBIEeHUE 3JEKTPOMAarHUTHON MHAYKLINN? OIIK-2.3.1
[Ipoananuzupyiite Bennunny 9J1C, BO3HUKAIONIYIO B KOJIBIIE, KOTOPOE

27 BBIHOCAT U3 0JIA 32 BpeMs 25 Mc. MeTamnueckoe KOJIbLio paguycoM OMK-1.Y 1
10 cm HaxoauTCsl B MarHUTHOM Toie ¢ uaaykuueit 50 mTin. Oteer U
3anuuunre B MB.

28 JlaiiTe onpeneneHnsi AMaMarHeTHKaM M TapaMarHeTUKaM. OIIK-1.3.1

29 Kakwue BeriecTBa Ha3bIBaIOTCS eppoMarHeTUKaMu? OIIK-1.3.1

30 UTo0 Ha3bIBAIOT KOAPLUUTUBHOM CHIION? VK-2.3.2
Onpenenure, Kakas SHEPTUsl 3aKJIFOUYEHA B KATYILIKE HHAYKTUBHOCTBIO

31 . . OIIK-1.V.1
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.

32 Hpezmo;xmevcnoco6 M3MEPEHHS BEIMYMHBI MArHUTHOM HEPIUH, OIK-4.Y 1
3aKJIFOYEHHOM B KaTYIIKE, C TOMOUIBIO COMTPOTHUBIICHHUS.

33 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? OIIK-1.3.1
Kak B3aMHO OpUEHTHUPOBAHBI B 3JIEKTPOMArHUTHOM BOJIHE BEKTOPHI

34 HaMpsHKEHHOCTHU AJIEKTPUYECKOTO TOJIsI, MArHUTHOW MHAYKIIUHA 1 YVK-2.3.1
CKOPOCTH BOJIHBI?

35 ChopmynupyiTe 3aKOH OTpaKCHHS CBETA. OIlK-4.3.1
[Ipoananu3upyiiTe, rae CBeT ABMXKETCS ObicTpee — B anmMase (n = 2.42)

36 i B Boze (n = 1.33). Bo ckonbko pa3 paznuyatorcs ckopocTtu cBeta B | OIIK-1.V.1
JAHHBIX cpenax?

OueHnTe CUTYyalUIO: JIyd CBETA MaJ1a€T HA IPAHUILY PA3eNa IBYX
BenlecT oA yriaom 30°. TTokasaTens npeaoMiIeHUs IEPBOM Cpebl

37 paBeH 2.4. Bo3M0OXHO 111, 4TOOBI OTpa)KeHHBIN U nipenomiieHHbid ayun | OITK-4.B.1
OBLIH MepIEHAUKYIISpHEI IpyT npyry? Ecnu na, onpenenure
MIOKAa3aTeNb PEJTOMIICHHS] BTOPOU CpeJIbI.

38 Urto Ha3wIBatoT uHTEphEpeHImei ceera? OIlK-4.3.1

39 Onumure, B 4eM pasnuuue MEXIY T€OMETPUYECKON U ONITUYECKOMN VK2V 1
Pa3HOCTBIO X014 CBETOBBIX JIyUYEH.

[Ipennoxute TeopeTndeckoe 0O0CHOBAHNE HATTMYHUS PATyKHOM

40 OKpacKH Y TOHKHX IUICHOK (Pa3juToe Ha MOBEPXHOCTH BOJIBI MACIIO, OIIK-1.B.1
MBUIbHBIE MTY3bIPH U T.I1.).

41 Urto Takoe aucrnepcus cBeTa Kak sisiienue? [Ipuseaure npumepsl OIK-13.1
HAOJIO/ICHUS] AUCTICPCHHL. "
[Ipoananu3upyite, Kakoi HAMOOJBIINI MOPSAIOK CIIEKTPA MOXKHO

42 HaOM01aTh Ha MU(GPAKIIMOHHOHN pelieTke, eciu oHa umeet 500 OIK-1.Y 1
MITPUXOB HA MUJUTUMETP U €€ 00JTyJaroT CBETOM C JITTUHOM BOJIHBI S00 T
HM.

43 Yemy paBHa pa3HOCTH (Da3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM VK231
HAOJI0/IAeTCSI MUHUMYM MHTCHCHBHOCTH?

[1mockonosapru30BaHHBIN CBET MAIa€T HA aHAIU3AaTOp TaK, 4TO
44 IUIOCKOCTh MOJISIpU3alMK cocTaBisieT yroa 30° ¢ mIOCKOCTbIO VK2V 2

aHanmu3aropa. Bo CKOJIbKO pa3 yMEHBIINTCS HHTCHCHBHOCTD CBETA B
YKa3aHHOM ciiydae?

[lepeuenr TeM naIs KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboThI
npecTaBICHBI B Tabnuie 17.
Ta6mmia 17 — [lepedern Tem aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PaOOTHI

Ne n/mn .
KYpPCOBOM pabOTHI

[IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS

Y4eOHbBIM IIIAaHOM HE PETYCMOTPEHO




Bomnpocsl

npecTaBICHBI B Tabnuie 18.

Tabmuua 18 — IlpumepHbIii TepedeHb BOIIPOCOB ISl TECTOB

JUIST TIPOBENCHMSI TMPOMEKYTOYHOM aTTecTallii B BUJE TECTUPOBAHUS

Ne i/t

[IpumepHbIil mEpedeHb BOMPOCOB ISl TECTOB

Kon
WHMKATOpa

Cemectp 1

Kakas Oyzer TpaeKTopHsl y 4aCTUIIbI, ABUXKYIIEHCS paBHOMEPHO C
MOCTOSIHHBIM T10 BETUYMHE YCKOpEHUuEM?

1) [Ipsimast nuHus

2) Jlunus ¢ nepernbom
3) ITapaGona

4) OKpY:KHOCTH

OIIK-1.V.1

Onpenenure, Kakas U3 MPEACTABICHHBIX GU3NUYECKUX BEIMINH UMEET
EIMHUITY U3MEPEHUS, COBIMAIAIONTYIO C SAMHUIICH N3MEPEHUS CHUITBI?

1) Wmmynbc

2) VYckopenue

3) Bec

4) VYrnoas CKOpOCTh

OIIK-4.3.1

[Ipoananusupyire, KAKON OTBET SIBJISIETCS IIPABUIILHBIM Ha BOIIPOC:
«Uemy paBHa cymMMa BHYTPEHHHUX CHJI, ACUCTBYIOIINX MEXAY T€IaMU
3aMKHYTON MEXaHHUYECKOU CUCTEMBI?)

1) H3MeHeHUIo SHEPTUH CUCTEMBI

2) Hymwo

3) H3MeHEeHUI0 UMITYIhCa CUCTEMBI
4) VYCKOpEHHUIO LEHTPA MacCC CUCTEMBbI

OIlK-4.Y.1

Yrto mpou3oita€T nocie abCoMoTHO HEYNPYTOTO yAapa YacTHIL
MaccaMu m; = 4my ¥ ¢ KHHeTUYeCKUMHU >Heprusimu T, = 6T,. Yactuua
C Maccoi m; ABUTanach BIPABO, a YACTHUIA C MACCOU M, HABCTPEUY
YaCTHUIIE C MACCOH M.

1) Yactuipl Oy1yT ABUTATHCS BIPABO

2) Ennnasi yactuna 0yaet IBUTraThbCH BJIEBO

3) Yactuipl OyayT MOKOUTCS

4) Yactuiisl OyIyT IBUTATHCS B IPOTHBOIIOJIOKHBIE CTOPOHBI

OIIK-4.B.1

Yro npon30MaeT ¢ MOMEHTOM MHEPLUH CBUHILIOBOIO LUJIMHIPA
OTHOCHUTEJIBHO OCH, COBIA/IAIONIEN C €70 TEOMETPUYECKOU OChIO
CUMMETPUH, €CJIH LIWJIUHJP CIUTIOIIUTD B IUCK?

1) He usmenurcs

2) YBeJn4uTcs

3) Coxpanutcs

4) CtaHeT paBHBIM HYJIIO

OIIK-1.B.1

VYKaXuTe BEPHYIO 3aIIUCh YPABHEHUS JUHAMUKH BPAILATEIbHOTO
JBHKEHHUS.

1) M=J*o

VK-2.3.1




2) e=M/J
3) M=L*w2
4) L=r*p*sina

VYkaxute, yeMy paBeH MOMEHT MHEPLIMK TOHKOTo 00pyya Maccoit m u
paamycar.

1) J=m**/12
2) I =m*r*/2
3) J = m**/3
4)J=m*r

VK-2.3.2

Bri6epute ¢pasy, COOTBETCTBYIOINIYIO IEpBOMY 3aKOH HbroTOHA:
«ITepBbiii 3akoH Hpl0TOHA YyTBEPKAACT. ..»

1) daxrt cymecTBoBaHUS aOCOIIOTHOTO JIBMXKCHHS

2) CymecTBOoBaHME HHEPUHAJIBHBIX CHCTEM 0TCYETA

3) ®akrt cyuecTBOBaHU HEMHEPIUAIBHBIX CUCTEM OTCUETA
4) ®akT CymnecTBOBAaHHUS MPUHIIAI OTHOCUTEIBHOCTH [ anmumes

VK-2.3.1

Vkaxure, B Kakux equHunax B cucremMe CH uzmepsiercs cuna:

1) xr*m/c
2) H

3) xr*m
4) wm/c?

2

OIIK-4.3.1

10

Paccunraiite BeIM4uHy MOJYJIsI MAKCUMAJIbHOM BEJIMYUHBI YCKOPEHUS
TOYKH, ABHKEHUE KOTOPOH OMHUCHIBACTCS YpaBHEHHEM X = 3¢0s(2¢ —
/4) cm

1 12 m/c?
2) 3 m/c?
3) 7 wm/c?
4) 9 m/c?

OIlK-4.Y.1

11

Bribepure ¢popmyity, onpeaensionryo BeIuIrHy (pa3oBoil cKopocTH
BOJIHBI.

1) v=o0%k
2) v=k*v
3) v=k*A
4) v=0/k

OIIK-1.3.1

12

PaccuuTaiite, uemy paBHa paboTa KOHCEPBAaTUBHON CHJIIBI IO
3aMKHYTOM TpaeKkTopuu (1o Toukam 1,2,3 u 1).

1) 3aBucuT OT yOBIIM MOTCHIIMATBHONU SHEPTUH

2) IlponopruoHanbHa NPUPALIEHUI0 KUHETUYECKOW SHEPTUU
3) PaBHa Hy;10

4) 3aBHUCHUT OT CKOPOCTHU JBHIKEHUS.

VK-2.3.1

13

Kakas u3 nepeuucieHHbIX (GU3NYECKUX BEINYHNH UMEET Pa3MEPHOCTh
(kr*m)/c*?

1) MowmeHT cuitbl
2) MowmeHT uHepIu

OIIK-1.3.1




3) MomeHT umnyJbca
4) Cuna

Korna TanreHnnanbHOe YCKOPEHHE PaBHO HYJIIO, @ HOPMAJIbHOE
YCKOpEHHUE MOCTOSHHO, TO TAKOE JIBUKEHHUE Ha3bIBACTCA ...

14 1) PaBHOMEpHBIM KPUBOJIMHEHHBIM VK-2.3.2
2) PaBHOMEpHBIM MPSAMOJUHENHBIM
3) PaBHOYCKOpPEHHBIM MPSIMOJIUHEHHBIM
4) PaBHOMepHBIM BpallleHHEM
Bri6epute npaBunbHBI 0TBET. Kak H3MeHsSETCs MOAYIh CKOPOCTH
pU MPSMOJIUHEHHOM JBUKEHHUH, €CIIU 3aBUCUMOCTh IPONAEHHOTO
TEJIOM IIyTH OT BPEMEHM 33JjaHa ypaBHEHUEM: S =4 + 158 + 22
15 1) V6siBaer OIIK-1.VY.1
2) IlpoxoauT yepe3 MUHUMYM
3) Bospacraer
4) Octaércst MOCTOSTHHBIM
Kaxk BpIUHCIISIETCS MOMEHT MHEPLUUHM MaTEPUATILHON TOYKU?
1) J=m*P/3
16 2) J=m*P12 OIlIK-4.3.1
3) J=2*m*r/5
4) J= m*r
Kak cooTHOCATCS MOMEHTBI MHEPLIMM AUCKA J1
U TUIMHAPA J1I, KOTOpbIEe UMEIOT paBHbIE MACCHI U PaInyChl?
17 1) Ja=Jn VK-2.V.1
2) Jn>In
3) Jo>2*In
4) Jn>Jw?2
Haiinute oTHOIIEHNE Tpon3BeIeHHBIX paboT (A1/A2), ecnu 1Ba AuCKa
¢ paBHBIMH Maccamu U paguycamu R1 u R2 (R1 =2R2)
PaCKpYy4HMBAIOT U3 COCTOSIHUSI MIOKOSI 10 OJTMHAKOBBIX YIIIOBBIX
CKOpPOCTEH.
18 YK-2.V.2
1)1
2)3
3)4
4)5
Kaxko¥ y4éHbIii co31aln crenuaibHy0 TEOPHUI0 OTHOCUTEILHOCTH
(CTO)?
19 | 1) Tlamnei YK-2.3.2
2) DiHITEHH
3) Jlopeni
4) bop
Bribepute ypaBHeHHE, OMMCHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHUSI.
20 YK-2.3.1

1) x=0,1tg(2t2+m/6)
2) x=0,1cos(2t+m/6)




3) x=S5ctg(8t2+m/2)
4) x=0,05arctg(2t0,5)

21

[Ipoananusupyiire, Ipu KaKOM YCIOBUM B CUCTEME, COBEPILIAIOIIEH
BBIHY)KJICHHBIE KoJieOanusi, OyaeT HaOmoaThes pesoHanc (w0 —
coOCTBEHHAs 4aCTOTa, (® — YACTOTA BHIHYKIAIOIIEH CUIIbI)?

) ®>> w0
2) ®> o0
3) o=l
4) o <<nl

OIIK-1.3.1

22

BeiGepure, kakas puznueckast BeIMUMHA U3MEHSAETCS 1101
BO3/ICIICTBUEM CHJIBI HA TEJIO COITIACHO BTOpOMY 3aKoHY HproToHa?

1) Momnspuas macca
2) Ckopocthb

3) Macca

4) MoMeHT uHepuuu

YK-2.3.1

23

Bri6epute, B Kakoi cucTeMe TeJ MOJHBI MOMEHT UMITYJIbCa OCTACTCs
IIOCTOSAHHBIM.

1) 3amkHyTOMH

2) HesamknyToM, rije cyMMa MOMEHTOB BHYTPEHHUX CHJI paBHA HYIIIO
3) HesamkHyTOI, rAe CyMMa MOMEHTOB BHEIIIHUX CHJI TIOCTOSIHHA

4) HezamknyTOMH

OIIK-4.3.1

24

VYkaxwure, paboTa Kakoi U3 MEPEUnCICHHBIX CUJI paBHA HYJIIO IPU
3aMKHYTOW TPAacKTOPUU IBUKEHUS TeEIIA.

1) Bsskoro TpeHus

2) Cwunbl TpeHUS KauyeHUs

3) Tsarorenus

4) Cwibl TpeHUS CKOIBKCHHS

OIIK-1.3.1

25

YeMy paBHA BeTMYMHA YCKOPEHHS CBOOOIHOTO MAACHUS g Ha BBICOTE
HaJl IOBEPXHOCThIO 3eMJIM, paBHOU panuycy 3emiun? Bennuuny g
BOJIM3H TIOBEPXHOCTH 3EMITH IPHHATH PaBHOIT 9.8 M/c”.

1) 3.94 m/c?
2) 9.88 m/c?
3) 2.45wm/c