MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

P COOPMHPOBAHA, Tetan OULABT
COrNACOBAHA VTBEPKJIAIO /A.A. Kpeuetos/
" YT BE PmﬂE H A B 3 “u [ (®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

28.01.2026 1.

PABOYAS ITPOI'PAMMA JJUCHUITJIMHBI (MOAY JIS)
b.1.1.13 ®usuka

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(crienuanbHOCTD) 09.03.04 IIporpaMMHas HHXKEHEPHUS
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
Pa3paboTka mporpaMMHBIX CHCTEM M CUCTEM UCKYCCTBEHHOTO
HanpasnenHocTth HHTEJUIEKTa
Kypc 1,2
Cemectp 2,3,4
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 360/ 10 4acOB/3a4ETHBIX €IMHHII

Jlexknun 54 JacoB

JlabopaTopHbIie pabOThI 72 4acoB

[IpakTuueckue 3aHATHS o4 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 180 4acoB

KonrtakTHas paboTa 1o sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(Ge3 yuera 7k3.) 144 4acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy 30 9acoB

DKk3amMeH 4 cemMecTp

3auer 3 ceMecTp

BPK, 13 2 ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cnenmanbHOCTH) 09.03.04 [IporpaMMHast HH)KEHEPUS

[TporpamMmmy cocTaBuIu:

duX COI'JTACOBAHO A.C. MacieHHUKOB
3aBeAYIOIIHN Kadeapoit ¢ yaeHou
CTEMEHbI0 KaHIuJaTa HayK
(TOTKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa pusuku u xumun

(HammMeHoBaHUe Kadeaphl)
11.02.2026 POTOKOJ No 8

(mara)
3aBenyromnuii kageapoit COI'JTACOBAHO A.C. MacneHHHUKOB

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToOM (MHCTUTYTOM), BBIITYCKAIOIIECH(MH )
kadeapoi(amn).
COOTBETCTBYVYET pgeiictByromeit OII.

3aBenyromuii kageapoit COI'JTACOBAHO A.B. boponun
(M1.0. ®amunus)

[Ipencenarens MeTonudeckoil Komuccuu (akyiapbTeTa (MHCTUTYTA), B KOTOPBIM BXOAMT
BBHITTyCKaromas kadeapa

COT'JTACOBAHO A.A. Kpeuetos

(M1.0. ®amunus)

Okcnept(sl): ["anouknn Anexcannp Bnanumuposud, reH. qupexkrop OOO "Tpagan Jlaiin"

Pabouas nporpammMa npoBepeHa u 3aperucrpuponana B YMI] 19.02.2026 r.
Crnermmamuct yueObno-meroandeckoro nearpa COI'JIACOBAHO /T.A. CmupHosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS
KOMIETEHIIUU KOMIIETEHIIUH
1. VK-1 VYK-1.1 Bemonnser 3HaHMsA: 3HAeT METO/IbI MOUCKA MH(POPMALUH,
Crniocoben MOMCK HEOOXOAUMOM JIsi |HEOOXO0AUMOM IS pelIeHus IOCTaBIEHHOH 3a/1a4H,
OCYIIECTBIIATh  |pEIICHHUS TIOCTABJIEHHON |HA OCHOBE 3HaHMI OCHOBHBIX 3aKOHOB (PU3UKU
TIOWCK, 3a1aun HHOPMALUK, eé |YMeHHsl: Y MEET IPOBOIUTH IIOMCK HH(POPMALIHH,
KPUTHYECKHIA KPUTHYECKHUM aHAIIU3, He0OXOIMMOM JUIsl pelIeHUs [TIOCTABJIECHHON 3a/1a4H,
aHAJIN3 U CUHTE3 |00001EeHE U Ha OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB (PU3UKHU
uH(popMaluy, |IpeAcTaBlIeHUE Ha HaBbIKH: VIMeeT HaBbIK OKMCKAa UHPOPMALIUHY,
[PUMEHSATh OCHOBE 3HaHUHI HE00XO0AMMOM JJIs pelIeHus IIOCTaBIEHHOH 3a/1auH,
CHCTEMHBIH €CTECTBEHHO-HAYYHBIX  |Ha OCHOBE 3HAHMH OCHOBHBIX 32KOHOB (DH3MKH
HOJXOA JUIs JUCLUIUIMH U
pelieHus COBPEMEHHBIX
IIOCTaBJIEHHBIX |MH(GOPMALIMOHHBIX
3a/1a4 TEXHOJIOTH
2. OIIK-1 OIIK-1.1 3HaeT OCHOBBI |3HAHMA: 3HAET OCHOBHBIE 3aKOHBI (PU3UKU
Crocoben MaTeMaTHKH, QU3NKH, YMeHHs: YMEET UCII0Ib30BATh OCHOBHBIE 3aKOHBI
IPUMEHSTh BBIUMCIUTEIBLHOU dusuku
CCTCCTBCHHOHAY |TCXHHKH H HaBbIKM: IMeeT HaBbIK HCOJIB30BAHUSI OCHOBHBIX
YHBIC U nporpaMMHupOBaHHs. 3aKOHOB (1)1/13]/11(]/1
obIIenKEHePH [OITK-1.2 YMeer pernarh |3HaHHMsi: 3HACT METOMIBI PEIICHHUS CTAHIAPTHBIX
bIC 3HaHWA, CTaH/apTHbIE npodecCHOHANBHBIX 3a/1a4 ¢ IPUMCHEHHEM 3aKOHOB
METOABL npodeccroHanbHbIE pusuku
MaTeMaTHIECKOT |33 1ayy ¢ IpUMEHEHHEM |YMEHMsI: YMECT perarh CTaHJapTHBIC
O aHaJin3a u €CTECTBEHHOHAYYHBIX U |IPO(ECCHOHATBHBIE 33/1a4 C IPUMEHEHUEM 3aKOHOB
MOJCITMPOBAHN, | oG11ie-MHKEHEPHBIX busnkn
TCOPETUICCKOTO [3agyii, MeTOLOB HaBbIKM: IMeeT HaBbIK pelIeHns CTaHJAPTHBIX
1 MaTeMaTHYECKOTO npodecCHOHATBHBIX 33Jau C IPUMEHEHHEM 3aKOHOB
OKCHEPUMEHTAIID | ggamm3a U (1)1/[31/11(1/1
HOTO MOJIEJIMPOBAHUS
UCCICI0BAHMA B |OTTK-1.3 MiMeeT HaBBIKK |3HAHHMSA: 3HACT METO/BI TEOPETHUECKOTO H
MPOGECCHOHANTb | reopeTHyecKoro 1 IKCIIEPUMEHTAILHOTO HCCIIEIOBAHHUS C
HOH SKCIIEPUMEHTAIILHOTO UCIOJIb30BaHUEM 3aKOHOB (PHU3HKH
ACATCIIBHOCTH HCCIIeI0BaHNS OOBEKTOB |YMEHHsI: Y MEET IPOBOJUTE TEOPETUUECKHE U
HpO(i)eCCHOHaﬂBHOﬁ SKCIICPUMCHTAJIBHBIC UCCIICAOBAHUA C
IEITEIBbHOCTH. HUCIIOJIB30BaHUEM 3aKOHOB (I)I/I3I/IKI/I

HaBbIKH: VIMeeT HaBBIK IPOBEIEHUS TEOPETHUECKUX
Y DKCIEPUMEHTAJIbHBIX UCCIIEI0OBAHUI C
HCIIOJIb30BaHNEM 3aKOHOB (PU3UKH

Paznen 2. MECTO IMCHUIIIMHBI B CTPYKTYPE OIIOIT

JucuunianHa oTHOCUTCs K 00s3aTenbHoi yactu OITOIL.
JucnunianHa sBiseTcs 00s3aTeIbHON
Jist ipoomkeHus: pOPMUPOBAHUS 3aIBICHHBIX KOMIIETCHIIUN HEOOXOIMMBI 3HAHUS




npeamecTByromux ucuumuiia: Maremaruka (YK-1), Haueprarenbnas reometpust 1 mHXEHEpHAsI
rpapuka (YK-1), Hduckpernas marematuka (YK-1), Maremaruka (OIIK-1), Hauepratenphas
reomeTpus u umkenepras rpaduka (OIIK-1), Iuckpernas marematrka (OITK-1)

N3yuaemas OUCHMIUIMHA SIBISIETCS OCHOBOM JJISi MPONOJDKEHHS (HOPMHUPOBAHMS YKa3aHHBIX
KOMITIETCHIIMK B cieayronmx auciurumaax: dumocodus (YK-1), Maremarnueckas jgoruka u
teopusi anroputMoB (YK-1), Teopus BeumciaurensHeix mnpoueccoB (YK-1), VYnpasnenue
nporpamMubiMu TipoekTamu (YK-1), Maremaruueckast joruka u teopust aaroputmon (OITK-1);
npakTukax: YyeOHas mpakTtuka. HayuHo-uccnemoBatenbckas pabora (YK-1), Ipemaunnomuas
npaktuka (OIIK-1), VYwueOnas mpakruka. Hayuno-ucciaemoBarenbckas pabora (OIIK-1);
rOCy/IapCTBEHHOW MTOTOBOH aTrTectanuu B ¢opme: [ToaroroBka k mporeaype 3aliuThl U 3amuTa
BBITYCKHOHN KBaym$ukanuoHHor padotsl (YK-1), I[loaroroBka k mporenype 3aiiuThl U 3aIiuTa
BBIITYCKHOW KBaM(puKannonHo padoter (OITK-1)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI' A

Jns popmupoBaHUs 3asBICHHBIX KOMIETEHIIMH HMCHOIB3YIOTCS METOJOJIOIMYEeCKUE TEXHOJIOTHUH,
peanu3yromue AeATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTHKO-OPUEHTUPOBAHHBIN
HOIXOIBI.

OCHOBHBIMU CTPAaTETMYECKUMHU TEXHOJIOTUSAMU SIBJIAIOTCA: JIEKIIMOHHbIE 3aHATHUS, IPAKTHUECKUE U
n1abopaTOpHBIE 3aHATHUS, IPOLEAYPHI CaMOOOyUEHUS

Ha AOCTHIKCHUC KOHKPCTHBIX uenei/i O6y‘I€HI/I$I HaIpaBJICHBI IMPHUMCHACMBIC TAaKTUYCCKHC
TEXHOJIOTUH: 3aJJaHNs1, KIIACCHUECKAst JTIEKIIUS

Paszen 4. COJIEPYKAHUE JIUCLTUTUIMHBI

2 cemecTp

. Komunuectso | Dopmupyemsie
Bunel 1 Tembl 3aHTHIA

4acoB KOMIETCHIINH
Mexanuka. MKT u TepmoguHaMuka. JaeKTPOMarieTu3sm-1. 144 OIIK-1, YK-1
Jlexnus. 1. Mexanuka. Knunemaruka noctynaTesabHOTO U 2

BpalllaTeIbHOIO ABMKEHUS. 3aKOHBI IMHAMUKH [TOCTYNATEIbHOTO

nemkenns. 3CU

Jlexuus. 2. JluHaMuuecKre XapaKTepUCTUKH BpaIlaTeIbHOTO 2

JBUKEHMS TBEPAOTO TeNa. 3aKOHBI IMHAMUKH BpaIlaTEIbHOIO

JIBUKEHUSL.

Jlexuust. 3.PaboTa n MexaHHuecKasi SHEeprHsl. 3aKOHBI COXPaHEHHS B 2

MEXaHHUKE

Jlexuus. 4.3akonst MKT uaeansnbix razos. Pacnpenenenus 2

MakxkcBeia 1 boiabpiiMaHa. SIBiaeHus nepeHoca.

Jlexuus. 5.. I Hayano TrepmoauHaMuKU. TerioeMKocTh LIMKIIbL. 2

Onrponus. Il Havano TepmoanHamMuky. CTaTHCTUYECKHUM CMBICH 2-

ro Hayaja.

Jlexuus. 6.. DIEKTPOCTATHYECKOE MOJIE U €T0 XapAaKTEPUCTUKH. 2

['padmyeckoe nzodpaxenue mons. CBs3b HANPSHKEHHOCTH U
MOTEHIMaNa. DJIeKTpUuIecKkuii tunotib. Teopema ["aycca s mosns B
BakyyMme. I1oss pa3audHbIX 3apsHKEHHBIX TEI.

Jlekuus. 7.Xapakrepuctuku Mars.noisi. Teopema ["aycca. 3akon 2
buo-Casapa-Jlanutaca. I1osns pa3inyHbIX IPOBOJIHUKOB C TOKOM.
3ak0H NOJHOro Toka B BakyyMme. Ilojie Toponaa v coJIeHOUIA.

Jlexuus. 8.Cuna Amnepa. KoHTyp ¢ TOKOM B MarHUTHOM IOJIE. 2
PaboTa 110 MOBOPOTY KOHTYPA C TOKOM.

Jlexnums. 9.Cuia Jlopenna. /IBrkeHne 3apsi>KEHHBIX YacTHIL B 2



INEKTPUYECKUX U MAarHUTHBIX MOJIAX. D dekt Xoa.
OTHOCHUTEITHHOCTD AJIEKTPUICCKUX U MATHUTHBIX MOJICH.
O606menHas cuna Jlopenna

JlaboparopHas pabota. JIab.1. O6paboTka pe3yIbTaTOB H3MEPESHUN

JlaboparopHuas pabota. JIa6.2. MastHuk O6epOeka unu ['upockon

JlaGopaTtopHnas padora. JIa6.3. CkopocTh Iyau Wi Y 1ap mapoB

JlaGopaTopHas pabora. 3ammura padoT

JlaGopaTtopHas pabora. JIa6.4. MasTHUK MakcBesia win
CKaTbIBaHU€e MIapHuKa

NINIDNIDNIDN

JlaGopaTopHas pabora. 3ammura padoT

N

JlaGopaTtopHnas pabora. Komioksuym 1. Mexanuka

N

JlaboparopHas pabdoTa. JIa6.5. BsiskocTh Bo3ayxa uinm BsizkocTh
KHUJIKOCTH

N

JlaboparopHas padoTa. JIa0.6. OTHOMIEHUE TEIIIOEMKOCTEH

JlaGopaTtopHas pabora. 3ammura padoT

JlabGopaTtopnast padora. Komnoksuym 2. MKT u tepmoanHamuka

JlaboparopHuas padoTa. JIab.7. DiekTpocTaTHIeCcKOe MOJIe WIIN
Teopema ['aycca

NN DNDN

JlaboparopHas pabdoTa. JIa6.8. MarautHoe mosie 3eMIId Win
MarsuTHoe 1oJie KoJell [ eapbMrosibia

JlaGopaTtopHas pabora. 3ammura padoT

JlaboparopHnas pabdoTa. JIa0.9. Y aenbHbIi 3aps aeKTpoHa (METO
MarderpoHa) mim Dddekt Xomia

JlaGopatopHas pabota. 3aumra pabot

JlaGopatopHas pabota. Komnoksuym 3 «nekTpo- u
MarHUTOCTATHKA

JlaGopatopHas pabota. 3aumra pabot

[TpakTueckoe 3ansatue. Nel . Kunemaruka. /lunamuka
OCTYNATEJIbHOTO IBUKEHUS

HpaKTI/I‘{eCKOG 3aHsTHE. No2, I[I/IHaMI/IKa BpaIaTeJIbHOI'O

[Tpaktuyeckoe 3anstue. Ne3.PaboTa u sHeprusi. 3aKOHBbI
COXpaHEHHUS

ITpaktueckoe 3ansatue. Ne4. MKT nneanbHbIx rasos.
Pacopenenenns Makcseiuia ¥ boasiiMana.

[TpakTueckoe 3ansaTue. NeS. TepmoanHamMuka

IIpakTnueckoe 3ansaTue. Neb6 DieKTpocTaTuKa

[TpakTnueckoe 3ansatue. Ne7. [TocTOSHHBIN TOK

IIpaktnueckoe 3ansaTue. Ne§. Maruurocratuka

IIpakTrueckoe 3ansaTue. Ne9. 3ammura 3a1a4

NIDNIDNIDNIDN

3amanus A7 CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
KP, PTP

1.IToaroToBKa K 3amKTe JJA0OPATOPHBIX padOT

2.014eThl O 1a60paTOPHBIM paboTam

3. Pemenue moManiHux 3a1ad

4. IloarotoBka K KOJUIOKBHYMAaM:

Komnoksuym 1. "®dusnyeckre 0CHOBbI MEXaHUKH"

Kommnoxksuym 2. "MKT u tepmoamHamuka"

72

WNnast konTakTHas padora: nupdepenuupoBannblii 3auet (bPK),




KOHCYJIbTAllU

3 cemecTp
N KomunuectBo | @opmupyemsie
Bunbl 1 TeMbl 3aHATHIA
4acoB KOMIETEHIMH
JuiekTpoMartetusm-2. Kosie6anus u BosiHbl. BosiHoBas 108 OIIK-1, VK-1

KBAaHTOBas OIITHKA.

Jlexuus. Jlekuust. Nel. Atom B anektpuueckoM nosie. [lomsipuzanust
JURJIEKTPUKOB. HanpsykeHHOCTD MOJIS B IMAJIEKTPUKE.
Onektpuueckoe cmenienue. Teopema ["aycca mis
JIEKTPOCTATUYECKOIO OISl B AUAIEKTPUKE.

2

Jlexuwms. Jlekiusi. Ne2. ATom B MarHuTHOM moJjie. Teopema
Jlapmopa. Busipl MaraeTukoB 1 MX CBOMCTBA. MarHUTHOE 10JI€ B
BemecTBe. HamarunueHHOCTh. MarHuTHasi mpOHUIIAEMOCTb.
HanpsikeHHOCTh MArHUTHOTO T0J1s1. 3aKOH MOJHOTO TOKa B
BCIICCTBE.

Jlexuus. Jlekuus. Ne3. SIBiieHue 37€KTPOMarHUTHOM MHIYKIUU.
3akon Papanes. [IpaBuno Jlenua. BuxpeBoe anekrpudeckoe noJe.
SIBnenue camonnaykiuu. MaaykruBaocts. Toku dyko. Dueprus
MarHUTHOTO IOJIS

Jlexmms. Jlekmus. Ned. Tok cmemenus. MaTerpansHas hopma
ypaBHeHnI MakcBeiuta. DJIeKTPOMArHUTHLIE BOJIHEL

Jlexmms. Jlekmus. Ne5. CBoOoanbIe KojebaHus. ['apmMoHUYecKre
OCIHWJUIATOPHI. 3aTyxaroume KojaeOoaHus U uX rnapameTpsbl.
Breinyxaennsie konebanus. SIBnenue pesonanca. BekropHas
JuarpaMMa HanpsbKeHHH B Koae0aTeIbHOM KOHTYPE.

Jlexuus. Jlekuust. Ne6. BosHOBBIE ITpoLiecchl. XapaKTepUCTUKU
ynpyrux BojiH. CTosiune BOJIHBL. DJIEKTPOMAarHUTHBIE BOJIHBI M UX
0co0eHHOCTH. [TI0THOCTh MOTOKA SHEPTUH.

Jlexuus. Jlekuus. Ne7. Unatepdepenuus BoaH. KorepeHTHbie
BOJIHBL. MIHTepdepeHnrs B TOHKUX IUIEHKaX. SIBIeHne Audpakium.
Jundpaknus @penens u @payHrodepa.

Jlexnus. Jlexmusa. Ne8. B3aumonelicTBHE CBETA C BEIIECTBOM.
SIBieHMs MONSpU3alMU U JUCIIEpCHH. [’ pynnoBast CKOpOCTb.
DJIEMEHTBHI 3JIEKTPOHHOU Teopuu aucnepcud. [lornomenue n
paccestHIE BOJIH.

Jlexuus. Jlekums. Ne 9. KBanToBast ontuka. TemnoBoe uzinydeHue.
Oyukuus [Inanka. @oroadpdext. Iddexkt Komnrona. Atom
Boziopoja 1o bopy. CnekTpanbpHele cepun. 3akoH Mo3nu

JlaGopaTtopHast pabota. Jla6. 1. CerHeTodIeKTpUKH WIn
DeppoMarHeTUKu

JlabopaTtopnast pabora. JIa6.2. KoaddurmenT camonH yKIuu
KaTYIIKU

JlaboparopHas padota. JIa0. 3. RLC-kouTyp mimu O60pOoTHBII
MasiTHUK

JlaGopaTtopnast pabora. Jlab. 4. CkopocTts 3Byka uinu Konebanus
CTPYHBI

JlaGopaTtopHas pabora. 3ammura padoT

JlaGopaTtopnast padora. Jla6. 5. JIudpaxmus ceera (ITocTostHHas
pemreTku+/{TMHBI BOJIH B crieKTpe Oenoro cBeta) unu CBoiicTBa
noJsIpu30BaHHOTO cBeTa (3akoH Mamoca+3akoH bproctepa) wim
CaxapumMmerp




JlaGopaTtopHas pabora. 3ammura padoT 2
JlaGopaTtopHas pabora. JIab6.6. TemioBoe uznyueHnue 2
(ITmpomerp+3akon Credana-bonpiimana) unu Baenramii
dotoaddekrt (CreToBas xapakTepuctuka+OnpenencHue
nocrosaHou Ilnanka)
JlaGopaTopHas pabora. 3ammura padoT 2
[TpakTnueckoe 3ansatue. 1.ColicTBa AUIIEKTPUKOB 2
(aumonn + JOKaAJIbHOE HOJIE)
[Ipaktuueckoe 3anstue. 2.CBOICTBA MAarHETUKOB (MAarHUTHBIC LIETIH 2
+ HaMarHMYEHHOCTBD)
[TpakTrueckoe 3ansaTue. 3.9nexkTpomaruutas uaaykuus (314C 2
UHAYKIHUU + UHAYKTUBHOCTb)
[TpakTrueckoe 3ansTue. 4.3aUTa 3a1a4 2
[TpakTueckoe 3anstue. 5.. Konedanus (MasTHUKY + apaMeTpbl 2
3aTYXaoMUX KoJIeOaHuii)
[TpakTrueckoe 3anstue. 6.. Boansl (Oeryume + crosuue) 2
[IpakTuyeckoe 3anstue. 7.BomHoBas ontuka (MHTEphEepeHus + 2
qudpakims cBeTa + MoJsipyu3alys CBeTa)
[IpakTuueckoe 3anstue. 8. KBantoBas ontuka 2
(TeroBoe uzayueHue + GorodbhdeKT + CHeKTPAILHLIE CEPUN)
[TpakTrueckoe 3ansTue. 9. 3amura 3agau 2
3aaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP, PT'P
1.IToaroroBka K 3amure 1a00paTOpHBIX padboT
2.0t1yeTsl MO Ja00paTOPHBIM paboTam
3. Pemienne noManrHux 3ajaad
4. IToaroToBKa K KOJUIOKBHYMaM
KonnokBuym 1. DnekrpomaraeTusm
Komnoksuym 2. Kone6anus. Bonusl. BonHoBass 1 kBaHTOBas
ONTHKA 54
Wuast KoHTaKTHas paboTa: 3a4eT, KOHCYIbTAIluU 0

4 cemecTp

. Komnuectso | @opmupyemeie

Bust v TemMbl 3aHATUN
4acoB KOMITETCHIINH

KBanToBas ¢pusuka 72 OIIK-1, YK-1
Jlexuwms. Jlekmus. Nel. Jlyanusm cBoicTB MUKpouacTull. BomHsl 1ie 2
Bbpoiins. CooTHomenue HeonpeneneHHocTeil. BoiaHosast pyHkuus u
ee cBomcTBa. YpasHeHue lllpenunrepa. Pemenne ypaBHeHus
[Hpenunrepa A YaCTHHIX CIyYaeB: a) YacTHIa B TOTEHUUATbHOM
AIMKe; 0) TYHHEIbHBINH 3G (hEKT; B) KBAHTOBBII OCITMILISTOD
Jlexuwms. Jlekuus. Ne2. ATom BoJIopoJia B KBAHTOBOW MEXaHHUKE. 2
KBanToBbIe unicna. DneKTpoHHbIE 06Maka. CeKTp U3TydeHHs
aToma Bojopoza. [IpaBuia or6opa.
Jlexuus. Jlekuust. Ne3. MHOro31€KTpOHHBIE aTOMBI. 3allOJIHEHHE 2
ANMEeKTPOHHBIX o0oouek. [Tpuniun [Maynu. Tabnuiia Menneneena.
CrpoeHue Mosiekysl. MoJIeKyJISIpHbIE CIEKTPBI.
Jlexuus. Jlekuus Ned. @usznyeckrue OCHOBBI TOCTPOCHUS J1a3€POB. 2
CHoHTaHHOE ¥ BBIHY)KJIEHHOE M3JIyuyeHus. Bupl 1a3epos.
Jlekuus. Jleknus. NoS. DneMeHThl KBAHTOBOM TEOPHUU TBEPJIBIX TEII. 2

30HHas Teopusi. BeIpoKIeHHBIN 3JIEKTPOHHBIN ra3. KoHTakTHbIE




SABJICHUS B MCTaJIJIaX U HNOJYIIPOBOJAHHUKAX

Jlexuus. Jlekuust. Ne6. SIBneHue cBEpXIpoBOAUMOCTH. DIEMEHTHI 2
teopuu BKII. Kyneposckue napsl. BeicokoTeMiieparypHas
CBEPXIIPOBOJIMMOCT.

Jlexuus. Jleknus. No7. @uzndeckre OCHOBBI IOCTPOEHUS 2
KBAaHTOBBIX KOMIbIOTepOB. KyOuTsl. KBaHTOBas 3amyTaHHOCTb.
JIeKOrepeHTHOCTb.

Jlexuums. Jlekius. Ne8. duznueckue siBICHUS, UCIOIb3yeMbIe IS 2
MOCTPOEHHUS KBAHTOBBIX KOMITHIOTEPOB: Tiepexoan! J)ko3edcona;
KBAHTOBBIE TOYKH; (DOTOHHBIE KPUCTAIUIEL

Jleknus. Jleknus. Ne 9. duzndeckue sIBICHUSI, UCTIOJIb3YEMBbIE TSI 2
MOCTPOEHHUS KBAHTOBBIX KOMITBIOTEPOB: JIEKTPOHHBIE U SITICPHbBIC
CHUHLI, HOHBI U @TOMBI B JIOBYIIIKAX.

JlaGoparopHas padota. JIa6. 1. CiekTp pTyTH U Teus

JlaboparopHas pabdoTa. JIab6.2. Tepmonapa

JlaGopaTtopHnas padora. Jla6. 3. I1/m quon

JlaGopaTtopHas pabora. JIab. 4 BentunbsHblii hoToddhdexT

JlaboparopHnas paboTta. 3amura padot

NINIDNIDNIDNIDN

JlaboparopHnas pabota. JIab. 5. TemnepaTypHasi 3aBUCUMOCTb
COIIPOTHUBJICHHS] METAJJIA U ITOJTYIIPOBOIHUKA

N

Jlaboparopnas paboTta. 3amura padot

N

JlaboparopHuas pabdota. JIab6.6. OcnabieHue OeTa-u3TyICHUS
Pa3IUYHBIMH MaTepHATaMH

JlabopaTtopHas pabora. 3ammura padoT 2

[TpakTrueckoe 3ansTue. 1.BonHOBBIE CBOKWCTBA MUKPOYACTHIL 2

[TpakTrueckoe 3ansTHE. 2. ATOM BOJIOpOJa U PEHTTEHOBCKUE 2
CHEKTPBI

[TpakTrueckoe 3anstue. 3. YpaBuenue llpenunrepa 1 4yacTHBIX 2
CIIY4aeB

[TpakTuyeckoe 3aHaTue. 3amuTa 3a1a4

[TpakTrueckoe 3anstue. 4. KBantoBas Teopus atoma

[TpakTrueckoe 3ansaTue. 5. CnexkTpsl MOJIEKYII

HpaKTI/IquKOG 3aHsaTHE. 6. SJICKTpI/I‘{eCKI/Ie CBOMCTBa TBCPABIX TCJI

IIpakTrueckoe 3aHaTHe. 7. MarHUTHBIE CBOKCTBA TBEP/BIX TEI

NINIDNIDNIDNIDN

[TpakTuueckoe 3austue. 8. KontponsHas pabota

3amanus 111 CaMOCTOSITEIHHOM paOOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KP, PI'P

1.ITogroroBka K 3amure 1a00paTOPHBIX padboT

2.0t1yeThl 10 1a00paTOPHBIM paboTam

3. Pemienue noMamrHux 3amad

4. IlonrotoBka K KOJUIOKBUyMam

KomnmokBuym 1. OCHOBBI KBaHTOBOI MEXaHUKH

KomnokBuym 2. Pu3nueckue OCHOBbI KBAHTOBBIX KOMIIbIOTEPOB 18

Wuas koHTaKkTHAs paboTa: KOHCYIbTAIIH 0

IToaroroBka K SK3aMeHY 30

IIpoBeaeHne sK3aMeHa 6

Pasmen 5. METOJIWYECKUE VYKA3AHUS JUIS OBYYAIOIIMXCS IO OCBOEHHMIO
JTCLATUINHEI



N3yueHnne MUCHUIUIMHBI PEKOMEHAYETCS HadaTh C O3HAKOMJIEHHS C pabodeil mporpamMmoi, ee
CTPYKTYpOl U coIep)KaHHeM pa3ZenioB. Y4eOHBI Marepuan CTPYKTYpUPOBAH, H3y4CHHE
JUCHUITIINHBI OCYHICCTBIIAACTCA B TEMaTHUYECKOM IIOCJIICAOBATCIIbHOCTH.
3aHAITUS JIEKIMOHHOTO0 THNA JAIOT CHUCTEMATU3UPOBAaHHBbIC 3HAHHUA IO JAUCLUIUIMHE
KOHIEHTPUPYIOT BHUMaHUE Ha HauboJiee CI0KHBIX U BaXXKHBIX Bompocax. Bo BpeMs JTeKIIMOHHBIX
3aHATUI PEKOMEHIyeTCsl BECTU KOHCIIEKTHPOBAaHUE y4eOHOro MaTepuaia; oopamars BHUIMaHUE Ha
(GOpMYIMPOBKM M KaTEropuu, PpacKphIBAlOIIME CYTh NpOOJEeMbl, SBICHHUS WM IPOLECCa;
3apuKcupoBaTh BBIBO/IbI u MIPaKTHYECKHE PEKOMEH IaLIUH.
[TonrotoBka K 3aHATHSIM CEeMHHAPCKOTO THINA BKJIIOYACT O3HAKOMJIEHHE C IUIaHOM
71a00paTOPHOTro 3aHATUS; PAabOTy C KOHCIEKTOM JIEKIMi, BBIMOJIHEHHE JIOMAIHEro 3aJaHMus,
paboty ¢ y4eOHON W y4eOHO-METOIWYECKOW JIUTEpaTypoil, HAyYHBIMA W3AAHUSIMH W
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMUA PECypcaMM, PEKOMEHJOBAHHBIMU pabouell mporpammon
JUCIUTUIAHBI.

ConepxaHne caMOCTOATENbHOH PadoThl ompexaessercs padouell MporpaMMoON JUCHMILIMHBI,
OLNCHOYHBIMU W MCTOAWYCCKUMH MaTcpuaiaMu, 3aJaHUsAMU W YKa3zaHUsIMU HPCHoAaBaTCIisd.
CamocrosTenbpHas paboTa MOXKET OCYIIECTBIISITBCS B ayIUTOPHOHM M BHEAYJUTOPHOU (opmax.
O} PeKTUBHBIM CPEICTBOM OCYLIECTBICHUS CAaMOCTOSITENIbHON pabOThl SBISETCS AJIEKTPOHHAS
nH(pOpMallMOHHO-00pa3oBaTenbHasl cpefa YHUBEPCHTETa, KOTOopas oOecrmeuyumBaeT MAOCTYN K
oOpa3oBaTenbHOl  mporpamme, pabodeld mporpaMMe  AUCHMIUIMHBL, K  3JIEKTPOHHBIM
OMOIMOTEYHBIM CHCTEMaM, IPOPECCHOHATBHBIM 0a3aM JTaHHBIX U HHPOPMAIMOHHBIM CIIPAaBOYHBIM
CHCTEMaM.

W3ydeHre MUCHUIUIMHBI BKJIIOYAET BBIOJHEHUE pPAacy€THO-Tpadudeckoil paboThl, KOHTPOJIBHOM

paboTHI, nabopaTopHOH paboTHI.
[TeproaudHOCTh TIPOBEICHMS, (POPMBI TEKYIIETO KOHTPOJISI YCIIEBAGMOCTH, CUCTEMa OIICHUBAHHS
xo0J1a OCBOCHUS TUCTIUTUTAH MIPEICTaBICHBI B paboueit porpaMMme.

®opMoii MPOMEKYTOUHOM aTTecTally MO JUCHUIUIMHE SBIsSETCS 3a4éT, OauIbHO-pEeHTHUHTOBBIMA

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANYECKOE
OBECIIEYEHUME AUCHUITIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

KonunuecTtBo
9K3EMILISAPOB MEYATHBIX
NoNe . W3TaHUH, UMCIOIINXCS B

Crucok UCOIb3yeMOM JIUTePaTyphl
n/n OnoNIMoTeKe, Uin
AIIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetu uTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JTAHUA

1. |Mexanuka [Tekcr] : mabopatopubrii mpaktukym / . C. 2/

Macuc, A. C. Macnennukos, I'. 1II. TorenamBunu [u ap.];| https://portal.volgatech.net/b
MuHuCTEpCTBO HAyKH M BbIcIiero odpazoBanusi Poccuiickoii| 0oks/Mekhanika_2024.pdf
Oenepaunn, PI'BOY BO "lloBoikckuil rocynapCTBEHHBIN
TexHONOrHuecknii  yampepcuter". 2-¢ m3n. Momkap-Ona:
Irry, 2024. - 83, [1] c. ISBN 978-5-8158-2412-6.
OK3EeMIUISIPBI: BCETO 2.

2. |OnexrpomarnetusMm [Tekct] : maGoparopHblid mpakTukym / JI. 6/
A. T'puropses, C. B. Kpacunsaukosa, JI. A. Auxapeesa [u| https://portal.volgatech.net/b
ap.]; MuHucTepcTBO Haykd W Bhicuiero oOpasoBanus| 00ks/Elektromagnetizm_202

Poccuiickoit  ®eneparuu, DPIBOY BO "TloBomkckwmii 3.pdf
roCyZapCTBEHHBIN TEXHOJIOTMYECKUI YHUBEpPCUTET".
Momkap-Omna: TITTY, 2023. - 80 c. ISBN 978-5-8158-2346-4.

3. |OnexrpuuectBo [Tekcr] : mabopatopuslit mpakTukym / [JI. A. 269 /

I'puropses u 1p.]; M-Bo obpazoBanus u Hayku PD, ®I'BOY | https://portal.volgatech.net/b




BIIO "[oBomk. roc. Texuon yH-T". Momkap-Oma: IIT'TY,

ooks/Grigorev_jelektrichestv

2012. - 118 c. ISBN 978-5-8158-1105-8. Dk3eMILISpHI: BCETO 0.pdf
269.

4. |Monekynsapuas ¢usuka. Tepmoamnamuka [Tekcr] 134 /
naboOpaTOPHBIA MPaKTUKYM : [ MHKeHepHO-TexHuueckux | https://portal.volgatech.net/b
CIeNUAIbHOCTEH W HampaBiIeHUH moaroToBku OakanaBpos] /| 00ks/Bakieva_molekuliarnai
[O. P. bakuesa [u ap.] ; mox pea. A. C. MacnennukoBa, M. E.|a_fizika_termodinamika 201
l'opneeBa; M-Bo oOpa3oBanusi u Hayku Poc. ®Denepanuu, 7.pdf
denep. TrOC. OrOMmKET. 00pa3.  yUpEKICHUE  BBICII.
obpazoBanns "IToBomk. roc. Texnox. yH-T". Momkap-Ona:
nrry, 2017. - 87 c¢. ISBN 978-5-8158-1914-6.

OK3eMIuIsIphl: Bcero 134.

5. |®usuka TBepaoro tena [Tekct] : mabopaTOpHBIA MPAKTUKYM 14 /

[Ans  cTyAeHTOB TEeXHMYECKHMX creuuanbHocted | https://portal.volgatech.net/b
HampaBjieHUH  moaAroToBku  OakamaBpoB] / A.  C.[ooks/Maslennikov_Fizika_ tv
Macnennukos, C. B. Kpacunsuukosa, JI. A. I'puropses, M. erdogo_tela_2018.pdf
E. l'opnees ; penaktop A. C. MacneHHUKOB; M-BO Hayku U
BbIcI. oOpa3oBanus Poc. ®enepann, PI'6OY BO "TloBomk.
roc. TexnonL. yH-1". Momxap-Omna: IIT'TY, 2018. - 66 c. ISBN
978-5-8158-2037-1. Dx3emmusapsl: Bcero 14.

6. |KBantoBas u smepHas ¢uszmka [Texcr] : mabopaTOpHBIN 18 /
NpPaKTUKYM : [UIs cTyAeHToB 1-2 KypcoB Bcex TexHuueckux | https://portal.volgatech.net/b
HampasieHuil moarotoBku u cnemnmanbHoctei] / I'. III.| ooks/Gogelashvili_Kvantova
I'orenamBuiu, M. E. I'opaees, C. B. Kpacunbaukosa [u ap.].[ia_i_iadernaia_fizika_2018.p
; pemakrop I'. II. T'oremamBuinu; M-BO HaykKM W BBICIL. df
obOpazoBanus Poc. @eneparuu, ®I'BOY BO "lloBomxk. roc.
texnon. yu-1". Momkap-Ona: III'TY, 2018. - 118 c. ISBN
978-5-8158-2020-3. Dx3emiisapbl: Bcero 18.

7. |BonnoBas ontuka [Tekcr] : maGopaTopHbiil npakTukym / I 15 /

1. Torenamsuau, A. C. Macnennukos, J[. C. Macac, JI. B.| https://portal.volgatech.net/b
[enumieBa; MuHHCTEPCTBO HAayKH W BhIcHiero obpasosanus| 00ks/Volnovaya_optika_202
Poccuiickoit  ®eneparmu, DPI'BOY BO  "IloBomxkckuii 1.pdf
roCy/1apCTBEHHBIN TEXHOJIOTHUCCKU I yHUBEpcUTeT".

Womkap-Ona: III'TY, 2021. - 64, [1] c. ISBN 978-5-8158-

2231-3. Dx3emmapsl: Bcero 15.

8. |YeptoB, Amnekcannmp ['eoprumeBmu. 3amayHuk TO (UNKE 270
[Teker] : [yueb. mocobue anst BTy30B] / A. I'. Uepros, A. A.

Bopo06beB. Uz, 8-e, mepepad. u non. M.: @uszmarnut, 2009. -
640 c. ISBN 978-5-94052-169-3. Dx3emiursapsl: Bcero 270.

9. |CaBenmpeB, Uropp  BmamumupoBwu. Kypc  ¢usukn
[DnexTpoHHBIH pecype] : yueOHoe nmocobue : B 3 Tomax. T. 2| https://e.lanbook.com/book/1
: OnextpuyectBo. Konebanus u BoaHbl. BoHOBas ontuka. 7- 84164
€ U311, cTep., 2022. - 468 ¢. ISBN 978-5-8114-9096-7.

10. |CaBenbeB, Uropp BrnagmmmpoBuu. Kypc oOmeit ¢usuku
[DnexTpoHHBIH pecype] : yueOHoe mocobue : B 3 Tomax. T. 1|https://e.lanbook.com/book/3
: Mexanuka. MonekynspHas ¢pusuka. 19-e uza., crep., 2022. - 41150
432 c. ISBN 978-5-507-48093-7.

11. |CaBenbeB, Urops  Bnagumwmpomu. Kypc  dusuku

[DnexTpoHHbIH pecype] : yueOHOe mocobue : B 3 Tomax. T. 3
: KBanroBas onrtuka. AtomHas ¢usnka. Ou3nka TBEPAOTO
Tena. Ou3nuKa aTOMHOTO AApa U 3JICMCHTAPHBIX YaCTHII. 8-¢

U3/, cTep., 2023. - 308 c. ISBN 978-5-8114-4254-6.

https://e.lanbook.com/book/3
02249




6.2. MarepuanbHO-TeXHHUECKas 06a3a U MPOrpaMMHOE 00ECTICUCHHE

NoNe
n/n

AyauTopuu i IpoBe-
JeHUS Y9eOHBIX 3aHATUH,
CaMOCTOSATENIbHON pabo-
TBI U IPOBEJICHUS TOCY-
JIapCTBEHHON UTOrOBOM
aTTeCcTalNu

[lepeueHb OCHOBHOTO 0OOPYIOBAHHUS

[Iporpammuoe
obecrnieueHue

209 (1)

KOMIUIEKT  ITPUBOPOB (1),
VYcraHoBKa Uil M3MEpPEHHs] TEIIOThI
napooOpa3zoBanus (1), Ycranoska s
U3y4eHHUs]  3aBUCHUMOCTH  CKOPOCTH
3ByKa oT Temmneparypsl (1), YcranoBka
JUI W3YYEHUs TEIUIOBBIX HPOILIECCOB
(1), VYcranoBka mis UCCIEIOBaHU
TeroéMKocTd  TBepaoro Tema (1),
VYcraHoBKa A ONpEA.OTHOLIEHUS
TEIUIOEMK. BO3/yXa npu
IIOCTOSIH.IaBJIECHUU U 1OCT.006€ (1),
YcraHoBKa s OIpeJIeJIeHUs
u3MeHeHus sHTponuu (1), YcraHnoBka
JUIs onpeneneHns Ko3pduil. BA3KOCTH
Boznyxa (1), VYcranoBka s
onpeeacHus ko3 duIr. B3anMHOM
muddy3un Bo3ayxa M BOASHOTO Tapa
(1), VYcranoBka i omnpeaeNeHUs
KO3 QUL TETIIONPOBOIHOCTH BO3AYyXa
(1), VYcranoBka i omnpeaeNeHUs
YHUBEPCAIBHOM Ta30BOM MOCTOSHHOM
(1), VYcraHoBka nabopaTopHas
"Tupockon" ®M 18 (1), YcranoBka
nabopartopHas "MammuHa ~ATByna"
®M 11 (1), YcranoBka naboparopHas
"MastHuk Makcsemia" ®M 12 (1),
VYcranoBka naboparopHas "MasTHHK
HakioHHbI" ®M 16 (1), YcranoBka
nabopatopHas "Mastauk ObepOeka”
®M 14 (1), YcranoBka nabopaTtopHas
"MasaTHUK yHUBepcanbHbI' OM 13
(1), YcraHoBka nabopaTopHas
"Moayns FOnra m momyns ciapura "
®M 19 (1), YcranoBka inabopaTtopHas
"Coynapenne mapos" OM 17 (1),
VYcraHoBka nabopaTopHas
"VHuGUISApHBIM moaBeC ¢ MyMIKOH"
OM 15 (1), Kommmekr ydeOHOI
mebenu (1)

Microsoft Windows
Enterprise, Microsoft
Office Standard, Arenrt
Dr.Web, Kowmmiaekr IIO
JJIA pGH_IeHI/ISI OCHOBHBIX
IIOJIBb30BATCIbCKHUX 3aJa4

219 (1)

Hocka aymutopHas 1000 * 1700 (1),
KOMIUIEKT TIIPUB.APUOH (1),
JlaGopatopnass ~ ycranoBka  "Ky0
Jlecmn" (1), JlaboparopHas ycTaHOBKa
"JIunelinpie CIIEKTPBI co
CHEKTPOMETPOM HU3KOTO

Microsoft Windows
Enterprise, Microsoft
Office Standard, AreHTt
Dr.Web, Kowmmiaekr IIO
JJIA peH_IeHI/ISI OCHOBHBIX
II0JIb30BATCJIBCKUX 3a1a4




paspemenus" (1), JlabopaTopHas

yCTaHOBKa "Onpenenenune
MTOCTOSTHHOM [Tnanka" (1),
Jlaboparopuas yCTaHOBKA
"DnekTpuueckas MPOBOJAUMOCTb B
IIOJIyTIPOBOJHUKAX " (1),
JlaGopatopnast ycranoBka "ODddekt
3eecbeka" (1), [MTPUBOP

KOMBHWHUMP.1114310 (1), YcranoBka
@IIB-05-3-4"Onpenenenue

MOCTOSIHHOM TuhpaKIIMOHHON
pemerku" (2), Ycranoska ®@I1B-05-4-
1 g monmydyeHUsT W UCCIIEOBAHUS
IIOJISIPU30BAHHOTO cBeTa" (1),
YcranoBka OIIK 08 (1), YcranoBka
®OIIK 11 (1), Kommuekr yueOHOI

mebenu (1)
3. 212 (1) BOJIbLTMETP VHUMBEPCAJI (2),|Microsoft Windows
Konctpykuusi 13  xpoMmupoBaHHBIX |Enterprise, Microsoft

MeTan4a. Tpyook mog ¢popmat Al (1),|Office  Standard, Arent
JlaGopaTopHas ycranoBka "Moct|Dr.Web, Kommiekr I10
Yurcrona" UE302030-230 (2),|m1s  pemieHnss OCHOBHBIX
JlaGopatopHas yCTaHOBKa |[TOJIb30BATEIBCKUX 33134
"Hanpsixenue IJIOCKOTO
konaencaropa"UE301080-230  (2),
JlaGopatopHass ycraHoBka "TpyOka
Tomcona" UE307050-230 (2),
JlaGopatopHas yCTaHOBKaA
"OneKTPOBAKYYMHBIN IPUOOD € y3KUM
nygKom"” UE307070-230 (2),
Jlabopatopusiii komiutieke JIKD-7 (1),
JlaGopatopubiii  kommiekc JIKD-7
"Onek (1), JlabopaTopHbIil KOMILIEKC
JIKO-b (4), Ocuumnorpad
aHaJIOTrOBLINA 1*10MI'
(10210040/190516/0002626/20)  (2),
Ocnumnorpad ananorossid 1*10MI'1g
(10210040/210416/0002035/41) (1),
ONeKTPOBAKYYMHBINH MPUOOP € Y3KUM
nydykoMm Ha ocHoBaHuu (1), Kommuiekr
yueOHoM Mebemu (1)

Pasgen 7. ®OPMbl KOHTPOJISI OCBOEHUS AUCLIUILIMHBL ®OHJI OLIEHOYHBIX
CPEJICTB

Kputepun onieHNBaHUS HHAMKATOPOB TOCTHIKEHUS KOMIIETEHIIMM HAIPaBJIEHBbI HA!

- YCBOGHHME TEOPETUYECKOTro MaTepuasia (00beM 3HAaHUH, INyOuHa yCBOEHUs), IPEAYCMOTPEHHOIO
paboueii mporpammoii;

- YMEHHE u3jaraTb MaTepuai (YeTKOCTb, IPaMOTHOCTb H3JIO)KEHHUS Marepuaia, TOYHOCTh U
MOJTHOTA BOCIPOM3BEICHUS YUeOHOTr0 MaTepuania);

- YMEHHE NIPUMEHATh TEOPETUYECCKUE 3HAHUS MPU PEIICHUY NPAKTUYECKUX 3aJaHUM.

IIIxana oneHUBaHUSA IIPEACTABIICHA HUXKE.




YpoBeHb

c(hopMUPOBAHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHMUS
KOMIIETEHIINHU
[Toporosbiii OOyuaromuiicsi HMeEeT 3HaHWS OCHOBHOTO MaTepuala,| YAOBIIET-
YpOBEHb IIPOSABIIAET YMEHHUE JIOTUYHO €ro usJjlaraTb, HO MOJKET| BOPHUTEIBHO

JOIyCKaTb ~ HETOYHOCTM B U3JIOXKCHUM  MaTepuala,
HE/JIOCTaTOYHO TMpaBHIbHBIE (OPMYITHPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHECHUN IPAKTUYECKUX 3aJaHUMN.

[IpoxBunyThli  |OOyuaromuiicsi TBEpAO 3HAET NPOrPAMMHBIA MaTepHall,| XOpPOIIO

YpOBEHb u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
MPUMEHSAET TEOPETUUYECKUE TMIOJOXKEHUS] TIPU  PEIICHUU
MPAKTUYECKUX BOIMPOCOB M 3ajay, BIafeeT HEOOXOIUMBIMU
HaBBIKAMH ¥ TIPUEMaMH X BBIOTHEHUS

Beicokuii ypoBens |OOyuaromuiics riyOOKO M TPOYHO YCBOWJI HPOTPAMMHBIA|  OTIMYHO
MaTepual, TPAMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JaeT MCYEPIIBIBAIOLINE OTBETHl Ha ITOCTaBJIEHHbBIE BOIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTUKOH, MPHU ITOM
oOydJaromuicsi He  3aTpy;HsieTcsi ¢  OTBETOM  IpHU
BUJIOM3MEHEHUU  3aJaHusl, CBOOOJHO  CIIpaBisieTcs C
3aa4yaM, BONPOCAaMH M JAPYTMMH BUJAMH TPUMEHEHHUS
3HAaHWH, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpaduyIecKoi
JUTEPATYpOH, TEPHOANYECKUMU H3JaHUSIMH, [PABUIBHO
O0OOCHOBBIBAET TPUHATHIE pEIIEHHs, CBOOOJHO BIIAJEET
pPa3sHOCTOPOHHUMM  HaBbIKAMM, NpPHUEMaMM  BBIIIOJIHEHUS
MPaKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymuii KOHTPOJb YCIEBAEMOCTH OOECleYMBAaET OLEHHBAHHWE XOJla OCBOCHHUS JMCLUIUIMHBI
(MOAyJIsl) M IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJII B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTou AMCHUIUIMHBL. [lOpsSAaoK cocTaBieHHS TEXHOJIOIMYECKOW KapThl U
QITOPUTM  TPOBEACHMS] MPOLEAYpPhl OLIEHMBAHHWS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HANPaBIEHHBIX Ha OCBOCHHE 3HAHWW, YMEHHI, HAaBBIKOB W/ WM ONbITAa JEATEIBHOCTH, IO
HaKOIMUTEILHON cHUcTeMe B Oayuiax ycTaHaBiMBaeTcs mosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. IllpoMexxyToUuHasi aTTECTAIMs 00yJatOUXCs
[TpomMexxyTouHast aTTecTarys 00yJaroUIMXcs HallpaBJIeHa Ha OICHUBAHHUE PE3yIbTaTOB OOYy4EeHHUS
M0 TUCIUIUIMHE (MOYJII0) U MPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[Ipumepsl THHOBBIX KOHTPOJBHBIX 3aJaHui u3 0a3bl (oOHJAa OIEHOYHBIX CPEICTB IO
o0pa3oBaTeNbHON IPOrpaMMe.

Konnoksnym Nel no ¢pusmke

KnHemaTtuKa noctynatenbHOro U BpawiateNbHOro AsBuXXeHusa

Codepicum 16 3a0aHuli
1-ii ypoeeHb — 3a0aHuA No1-8
2-ii yposeHb — 300aHuUs Ne9—16

Mpumepbl 3aaaHMIE NA KOHTPOAA pe3ynbTaToB 06yueHUsa Bo 2 cemecTpe




1. Touka M aBUXKeTcA No cnMpanu ¢ NOCTOAHHOW NO BENNYMHE CKOPOCTbIO.

Mpu 3TOM BENMYMHA HOPMA/IbHOTO YCKOPEHUA

1) He nsmeHseTca
2) yBenmumnsaetca
3) ymeHbluaeTcs

2. [Ouck paguyca R BpawaeTtcs BOKPYr BepTMKA/NIbHOM  OCH
PaBHOYCKOPEHHO MO YaCOBOM CcTpesike. YKaXKuTe HanpasieHMe BEeKTopa
YrNOBOW CKOPOCTU

1) 2 2)6 3)3 4)1

3. ObpyYy KaTUTCA PaBHOMEPHO CO CKOPOCTbI /span>. YKaxute B
[laHHOW TOYKe HanpaB/ieHMe BEKTOpa CKOPOCTW, CBA3AHHOMW TO/IbKO C
BpalleHnem obpyuya.

1) 2 2)5 3)1 4)3 5)6

6)8

4. Koneco pagumycom 10 cm Bpawaercs BOKPYr HENOABUMKHOW OCU. 3aBUCMMOCTb
NMHENHOMN CKOPOCTU TOYeK Ha 0boae Koseca OT BpeMeHM 3ajaetca ypasHeHnem V=3t+t?
(cm/c). Kakasa ¢dyHKUMA onmcbiBaeT 3aBUCUMOCTb YI/1I0BOWM CKOPOCTU OT BPEMEHN?

1) 0,003t+0,001t> 2) 342t 3) 30t+10t?

4) 0,3t+0,1t?

5. MaTepuanbHaa Touka M [BWMMKETCA NO OKPYXKHOCTM CO CKopocTbio Ha
PUCYHKEe NMOKas3aH rpaduk 3aBucMmoctu Vi OT BpeMeHU ( eAMHUYHbIN BEKTOP,
YKa3blBalOWMI  HanpasieHWe [ABUXKEeHUA). BennunHa TaHreHUManbHOro

YCKOPEHMA B MOMEHT BPEMEHMU t1

1) /span> 2) /span>

6. Kakoe 13 ypaBHEHWIH ONUCbIBaeT ABUXKEHME Tena m?

1) /span>



2) /span>
3) /span>

7. Baonb ocu OX HascTpeyy Apyr Apyry ABMKyTcA 2 yactuubl. Mx  /span>
napametpbl: mi=1r, my=2r, Vi=5m/c, V,=4m/c. Kak HanpaBieHa CKOpPOCTb
LEeHTPa Macc cMcTembl?

1) Bnpaso 2)Vc=0

8. CHapAag pa3opBasnca Ha 2 OCKOJIKA, UMMNYAbCbl KOTOPbIX HanpaBAeHbI
BOONb NMHMM 3 M 6. YKarKute HanpaBneHwe noseta cHapaga Ao
pa3pbiBa, ecaum /span>.

1)7 2)5 3)1 4)3 5) 2 6)4

9. Touka M paBuKeTCcA NO CnNUpanu ¢ NOCTOAHHOM NO BeAUYUHE
CKOpPOCTbIO. [1pn 3TOM BENNYMHA NOSTHOTO YCKOPEHUA

1) He nsmeHseTca
2) ymeHbluaeTcs
3) yBenunumBaetcs

10. AMcK paguyca R BpallaeTcs BOKPYr BEPTMKaNbHOW OCU PaBHOYCKOPEHHO MO
4acoBOM cTpesiKe. YKaXKuTe HanpaB/ieHMe BEKTOpa Yr/I0BOro YCKOPEHMUS.

1) 6 2)3 3)1 4)5 5)2

11. ObpyyY KaTUTCA PAaBHOMEPHO CO CKOPOCTbO /span>. YKaxkuTe B
[LAaHHOW TOYKe HanpaB/ieHMEe BEKTOPA MNONHOMN CKOPOCTH.

1) 2 2)1 3)8 4)3 5)4 6)7

12. Koneco paamycom 10 cm Bpawaerca BOKPYr HEMNoABWMKHOW OCU. 3aBMCMMOCTb
NMHENHOMN CKOPOCTU TOYeK Ha 0boe Koseca OT BpeMeHM 3ajaetca ypasHeHnem V=3t+t?
(cm/c). Yemy paBHO OTHOLIEHWE HOPMANIbHOTO YCKOPEHMA K TaHreHUManbHoMy npu t=1c (B
cucteme CH)?



1) 3,1 2)32 3)0,031 4)0,32

13. MaTepuanbHaa Touka M aBUXKeTCA MO OKPYXKHOCTU CO CKOpOCTbo Ha pucyHke 1
nokasaH rpaduKk 3asucumoctM Vi OT BpemeHu. 3aecb nbsp;— eAWHUYHbIN BEKTOp,
YKa3blBalOWMNA HanpaBneHne ABuKeHuA (puc. 2). KakoBO HanpaBieHWe CUAbl,
aencreytowen Ha T.M B MOMEHT BpemMeH#u t1?

/span> /span>

1)4 2)3 3)2 4)1 5) 5

14. Kakoe COOTHOLWEeHMEe ANA CUA  HaTaKeHMAa HuTen cnpaseanmeo? |
PaccmaTtpuBaTb A1A Tea Ha HaKAoHHOM naockocTu!!l)

1) T1=T2>T3
2) T1=Tr=T3
3) T1=T2<T3
4) T3>T>T1

/span>

15. Bogonb ocn OX HaBcTpeyy Apyr Apyry ABMXKYTCA 2 yactuubl. Ux
napameTpbl: mi1=1r, m2=2r, V1=5m/c, Vo=4m/c. Yemy paBHa npoeKums
CKOPOCTU LeHTpa macc Ha ocb OX (B CH)?

1)-1 2) /span> 3)0

16. CHapAa4 pa3opBascs Ha 2 OCKOJIKA, MPUYEM MMNYNbC CHapaga Obln HanpaBaeH BAO.
NMHUM 5, @ mnynbc 1-ro OCKONKa — BAO/Ib AMHUKM 3. YKaXKUTe HanpasaeHne nonérta 2-
OCKOJIKa, ecnu /span>.

1)7 2)8 3)6 4)2

Konnokenym Ne2 no ¢pusmke

AvHamuKa BpawaTtenbHOro ABUXXeHUA. 3aKOHbI
COXpaHeHuA.

Codepycum 15 3a0aHuli



1-ii yposeHb — 3a0aHuA Nel1-8
2-ii yposeHb — 3a0aHuUs Ne9—15

1. Yactmua nepecekaet ocb X B TouyKke C, aBuraAacb B HanpasneHun 1. YKaxkurte
HanpaBneHWe BeKTopa MOMEHTa MMMy/aAbCa 3TOM YacTUubl OTHOCUTENIbHO Hayana
KOOpAMHaAT.

/p>

1)-Y
2)Y
3) X
4) -X
5)-Z
6)Z

2. Cuna npunoxkeHa B Touke C nepneHAMKYNAPHO ocu X. YKaxKuTe HanpaB/ieHue 3TOM
CWNbl, C/IN BEKTOP €€ MOMEHTa OTHOCUTE/IbHO Havasla KoopAMHAT HanpasaeH BAO0/b OCH
=Y.

/p>

1)Z
2) X
3)-Y
4) -X
5Y

6)-Z

3. MOMEHT MHepLMK KaKoro Tena HanbonbLWKNIA, OTHOCUTENIBHO yKa3aHHOﬁ ocn? Macchbl U
paanycbl T€N OAUHAKOBbLI.

img alt="" width="189" height="169"
src="file:///C:/Users/MASLEN~1/AppData/Local/Temp/msohtmlclip1/01/clip_imag
e006.jpg" />/span>

1) 2 2)1 3)3



4. [pn nycke anekTpoaBuraTens skopb Npuobpen momeHT nmnynoca 35 [x-c. B TeyeHne
KaKoro BpeMeHW Ha AKOpb AEeNCTBOBA/I MOMEHT CUbI BEANYUHON 7 H-m?

ManeHbKuit Wwapuk maccoit 10r, aBuraacb co cKopocTbio 10m/c, ypapsetca B
3aKpenaeHHbIN Ha FOPU3OHTaNbHOM OcK UMAMHAP (puc.) maccoi 1kr n pagnycom R=10cm.
JInHna yaapa nNpoxoauT Ha PacCTOAHMU nbsp;0T OCM UMAMHAPA. YKaXKWUTe 3HayeHue
MOMEHTa MMNY/IbCa WapKuKa A0 yaapa oTHocutenbHo T1.0.

1) 0,1 kr-m?/c 2) 0,5 Kr-m?/c 3) 500 Kr-m?/c 4) 0,005 Kr-|

6. MoTeHUManbHaA 3HepPrusa YacTmubl 3agaetca yHKkumen. U=xyz. Yemy paBHa paboTa no
nepemeleHnto aTom Yactuubl n3 7. A (1,1,1) 8 1. B (2,2,2) (daHHble npuBeaeHbl B cUucTeme
Ccn)?

7. Ha pycyHKe nokasaHbl Tesla O4AMHAKOBOM MaccChbl, Bpallatowmeca BOKPYr BEPTMUKaNbHOM
OCM C OAMHaKOBOM YacTOTON. Yemy paBHO OTHOLLEHWNE UX KUHETUYECKUX 3Heprui T1/T2?

/p>

1)1
2)12
3)1/3
4)3

8. O6pyy cKaTbiBaeTcA 6€3 NPOCKanb3biBaHMA C TOPKU BbICOTOM 2,5 M. KaKyto CKOpOCTb OH
6yzeT MMeTb Y OCHOBAHWA rOpKK? TpeHnem npeHebpeyb.

9. Yactnua nepecekaetr ocb X B Touke C, ABMUraAacb B HanpasieHun 1.
Mmnynbc yactuy, paBeH 1 Kr-m/c. YKaxuTe BEKTOP MOMEHTa MMMY/bCa
OTHOCUTE/IbHO Hayasia KOOPANHAT, COOTBETCTBYIOLLMA AAHHOMY C/y4alo.

1) (0;0;3) 2) (0;-3;0) 3)(3;0;0) 4) (0;0;-3) 5) (-3;0;0) 6) (!



10. Cuna B8 1 H npunoxeHa B Touke C nepneHaMKyNApPHO ocu X. YKaXKnte HanpasaeHue
3TOM CWUAbl, €CNIN BEKTOP €e MOMEHTa OTHOCUTENbHO Hayana KoopAMHAT UMeeT
KoopaguHaTbl (0,-3,0).

/p>

1) 3
2)2
3)4

4)1

11. YKaXute BepHOe COOTHOLWEHMNE ANA MOMEHTOB MHEPLMUU TEN OTHOCUTE/IbHO YKa3aHHbIX
ocelt. Maccbl U paguycbl TeN 04MHAKOBDI.

img alt="" width="180" height="160"
src="file:///C:/Users/MASLEN~1/AppData/Local/Temp/msohtmlclip1/01/clip_imag
e019.jpg" />/span>

1) /span> 2) /span> 3) /span> 4) [span>

2. ManeHbKkuih wWwapuk maccor 10r, aBurascb co cKkopocTtbio 10m/c, yaapsaetca B
3aKpenaeHHbIN Ha FOPU3OHTaNIbHOM OCK UMAKHAP (puc.) maccon 1Kr u pagmycom R=10cm.
JInHnAa ypapa npoxoauT Ha paccToaHum nbsp;oT ocn umnmHapa. Kakosa yrnoBsas CKopocTb
UMAMHApPaA nocse abcontoTHO Heynpyroro ygapa?

1)1,0 ¢t 2)0,5c? 3)2,0c? 4)0,25 ¢t

13. [loTeHumanbHaa 3HeprMa 4YacTuubl 3agaetca  ¢yHKumen. U=xyz. Onpepgenute
KOMMOHEHTbI BEKTOPA CUAbI, AeNcTBYlOWen Ha Yyactmuy B T. A (1,2,3). KoopauHaTbl T.A
3agaHbl B cucteme CUN. BBeanTte KOMMNOHEHTbI BEKTOPA CUbl B CKODKax yepes 3anAaTyto,
Hanpumep: (2,-3,1).

4. Ha pucyHKe MOKasaHbl Tena OAMHAKOBOWM MacCbl M, Bpawalowmeca BOKPYr
BEPTUKA/IbHOM OCU C OAMHAKOBOM YacToToM. MomeHT mmnynabca nepsoro tena 0,14x-c.
Yemy paBHaA KMHETUYECKAA IHEPrUA BTOPOro Tena, ecam m=1kr, L=10cm.?



1) 0,25 X
2) 0,20 A
3)0,17 [
4)0,50 A

15. lap n AWCK OAMHAKOBbIX MacC W paanyca BKaTbiBatloTCcs 6€3 MpPOCKasib3blBaHUA C
0AMHaKOBbIMU CKOPOCTAMM Ha ropKy. Haiaute oTHolweHue BbicoT Hi/Hz, Ha KoTopble
CMOTYT NOAHATLCA 3TU Tena. TpeHnem npeHebpeyb.

1) /span> 2) /span> 3)1 4) [span>

Konnoksnym Ne3 no ¢pusmke

TepmoanHamuKa u moneKkynapHasa pusmka

Codepycum 16 3a0aHuli: 1-ii yposeHb — 3a0aHuA Nel-8, 2-ii yposeHb —3a0aHus Ne 9 - 16

1. lrennin n Bogopoa nmetot Temnepatypy 300 K. YKaxKuTe OTHOLLIEHWE YMCNa CTENEHEN
cB0604bl MOIEKYN 3TUX ra30B.

strong>2. Ha pucyHke npeactasneH rpaduk  PyHKUMM pacnpeseneHus MOJIeKyN
naeanbHOro rasa no ckopoctam (pacnpeaeneHme Makcsenna), rae nbsp;— 4ons Monekyn,
CKOPOCTM KOTOPbIX 3aKAH4YeHbl B MHTEpPBaje CKoOpocTel OT v A0 v+dv B pacyeTe Ha
eAUHMLY 3TOro MHTepBasa. Boibepute BepHble YyTBEPKAEHMUA:

1) Nnowaab 3aWTPUXOBAHHOW NOMOCKM PaBHa A0/1€ MOJIEKY/ CO CKOPOCTAMM B
WHTepBase oT vV 40 V+dv.

2) C poctom TemnepaTypbl Na0lWaAb NOA4 KPUBOW pacTerT.

3) C poctom TemnepaTypbl MaKCUMYM KPUBOW CMeLL,AeTca Brnpaso.

3. AsneHue andoy3nm MMeeT MecTo NpPU HaIMYUKU FPASNEHTA ...



1) Temnepatypbl 3) cKopOoCTHM CNOEB KMUAKOCTU UM ra3a
2) KoHUeHTpauun 4) s3neKTpMUYEeCcKoro 3apaaa
/p>

4. MNpouecc, npeacTaBaeHHbIN Ha rpaduKke AnHKen 1, apnaercs...

1) nsotepmuuecknm 3) n3oxopHbIM
2) usobapHbim 4) apnabaTHbIM
/p>

5. HekoTopoe KoAMYecTBO MAeanbHOro rasa nepeBoAAT M3 cOCToAHMA 1 B cocToAHue 2
Tpems pasnnyHbimu cnocobamu. Mpu STOM USMEHEHUE BHYTPEHHEN SHEPTUN...

1) HanbBonbluee B Npouecce a. 3) HanbonbLuee B npouecce c.

2) HanbBonbLiee B npoLecce 8. 4) oAMHaKOBO BO BCEX MPOLIECCaX.

6. MepBoe Hayano TepMOAMHAMMKM AN U30TEPMUYECKOro NPOLLEecca, OCYLLECTBASEMOrO C
naeanbHbIM rasom, UMeeT BUA;

1) dQ=dU+dA 2) dQ=dU 3) dQ=dA 4) dU=? dA

7. Echn C— TennoemKocTb naeanbHoro rasa, C=0 cooTBeTCTBYET...
1) nsobapHomy npoueccy 4) N30TepMMUYECKOMY PacLIMPEHUIO
2) nsoxopHomy npoueccy 5) agmabaTtmueckomy npoueccy

3) usotepmuyeckomy cxaTmIo

8. Tennosaa MmawwuHa pabotaetr no uukay KapHo. Ecan Temnepatypy HarpesaTtens
ysennuutb, To KMNA4 uukna...

1) He nsmeHuTca 2) ymeHblumnTCA 3) yBennuuntca



9. Tennn n Bogopos umetoT Temnepatypy 300 K. YKa)Kute OTHOLIEHWE CpenHuXx
KWHETUYECKMX IHEepPrun monekyn 3Tux rasos. OTeseT BBeaute B Buae apobwu, Hanpumep:
1/2.

/p>

10. Ha pucyHKe npeactaBneH rpaduK 3aBUCUMOCTU GYHKLMW pacnpeseneHUs MOSIEKYN
naeanbHOro rasa no ckopoctam (pacnpeaeneHme Makcsenna). Ecam N1 —yncno monekyn
rasa co ckopoctamu B uHTepsane AV1 B6aunsm Vi, To uncno monekyn N, B uHtepsane AV,
B6nM3nM V2  paBHO..(YyecTb, 4YTO NAOWAAM 3aWTPUXOBAHHbLIX MONOCOK CBA3aHbI
COOTHOWeHnem: S1=25,.)

1) nbsp; 2) nbsp; 3) /span>

11. B noToKe rasa, HanpaBAeHHOM BA0NAb OCK X, CKOPOCTb Fra3a pacTeT B NONOXKUTENbHOM
HanpaBneHun ocu Y. MNepeHoc MMNynbca HaNpPaBAEHHOTO ABUKEHUA NPOUCXOAMNT...

1) B OTpMLATENIbHOM HanpasaeHnm ocun Y 3) B OTpMUATE/IbHOM HaNpaB/JEHUN OCH
Z

2) B NONIOXKMUTENBHOM HanpaBaeHun ocu Y 4) B NONOXKNUTE/IbHOM HanpaBaeHNU
ocn”Z

strong>12. YKkaxkute rpaduku, npeacrasnstolime n3obapHblit npolecc.

1)1 7)7
2)2 8) 8
3)3 9)9
4) 4
5)5
6)6

13. CoctosHMe naeanbHOro rasa onpeaenaeTcs 3Ha4YeHUAMKU napameTpos: T, po, Vo, rae T
— TepMmogMHaMuyeckaa TemnepaTtypa, p — AasneHue, V — obbem rasa. OnpegeneHHoe
KOZIMYECTBO rasa nepesenn us coctosHua (po, Vo) B coctoanue (2 po, Vo). Mpn aTom ero
BHYTPEHHASA SHEPrus...

1) He usmeHunacb 2) ymeHblumnach 3) yBennunnaco



14. Echn A — paboTa rasa, AU — nsmeHeHue ero BHyTPeHHeN sHeprum, Q — KOANYeCcTBO
TEeNNoTbl, COObLLEHHOE rasy, To AN aAMabaTMUYECKOro CKaTuA BbIMONHAOTCA YCN0BUA...

1) AU>0, A<0, Q=0 2) AU>0, A=0, Q>0 3) AU<0, A>0, Q=0 4) AU<0, A<O,
Q<0

/p>

15. MonsapHble Tennoemkoctu renua B npoueccax 1-2 wn 1-3 paBHbl C1 u G
cooTBeTCTBEHHO. Torga nbsp;coctasnser...

1) nbsp; 2) nbsp; 3) nbsp; 4) [span>
/p>

16. Ha pucyHke wusobparkeH umkn KapHo B KoopauHaTax (7, S), rae S-aHTponwus.
N3oTepmmyeckoe paclimpeHmne NponcxogauT Ha aTane ...

1)1-2 2)2-3 3)3-4 4)4-1

Konnoksuym Ne 4 no ¢pusmke

dneKTpocTaTuKa
Cooepxcum 14 3apaHun: 1-li ypoeeHb — 3a0aHus Nel—7, 2-ii ypoeeHb — 3a0aHus No8—14
/p>

1. JnekTpocTaTMyeckoe nosne C034aHO CUCTEMOM TOYEYHbIX 3apadoB. YKaxuTe
HanpaB/JeHWe BEKTOPa HaMpPAXKEHHOCTU /span> Nons B ToYke A.

strong>2. DIEKTPOCTAaTUYECKOEe NoJie CO34aHO ABYMA TOYEYHbIMUM 3apAaaMun. YKaXKUTe 3HaK
noTeHLUMana B TOUKe A.

1) Nmoc 2) Munyc 3) NoTeHumnan paBeH HyO

span>3. Ha pMcyHKe NoKasaHa 3aBUCMMOCTb HaNPAXKEHHOCTU NoAA OT paccTosaHuA E(r) ana



1) 3apsaxeHHol chepbl paguyca R
2) ToueuHoro 3apsaga
3) 3apaga, paBHOMeEpPHO pacnpeaeneHHOro no obbemy Wwapa paauyca R

4) TOHKOCTEHHOW 3apAMKeHHoN TpybKKu paguyca R

4. ToyeyHbl 3apasa +0q HAXO4MTCA B LeHTpe chepuyecKkon noBepxHOCTU. YTo npomnsongeT
C MOTOKOM BeKTOpa ecnu chepy 3aMeHUTb Kybom Toro ke ob6bema?

1) He nameHuTca 2) YBennuutca 3) YmeHbLimnTCA
/p>

5. Mone co3pgaHo paBHOMEPHO 3apAXKEHHOW chepuyYecKkol NOBEPXHOCTbIO. YKaxuTte
HanpaB/AeHWe BEKTOPa rpagMeHTa NoTeHumnana B Touke A.

/p>

6. YeTbipe AnNonA NnomelleHbl B OAHOPOAHOE 3N1eKTpuYeckoe none. Kakon ns gunonen
HaxoauTcA B coctoaHun YCTOMYUBOTO paBHoBecUA?

7. TInOCKMA BO3AYLWHbIA KOHAEHCATOP 3apAMAM  OT MCTOYHWMKA HANpPAXEHUA W
OTKAUMAKN. KaK M3MEHUTCA HanpAXeHWe Ha KOHAEeHCATope, eciv YBeNUYUTb Naolaab
nepekpbITUA 06KNAJ0K?

1) YBenunuutcs 2) YmeHbLlmnTCA 3) He namenuTcs

strong>8. DNeKTpoCTaTMYecKoe nosie co3gaeTca AByMA TOYeYHbIMM 3apAagammn. Yemy paBHa
M KaK Hamnpas/sieHa HanpAXeHHOCTb NOJ1A B TOYKeE A?

1) 0,75 Bneso 3)1,25 /span>, BneBo

2) 1,25 /span>, BnpaBo 4) 0,75 Bnpaso



9. JneKTpocTaTMYecKoe NoJsie CO34aHO TPEMS TOYEYHbIMM 3apsagamu. Kakspan style="font-

size: 13pt;"> M3ameHUTCA NOTeHUMan NonsA B T. A., ecn oAunH 13 3apaaos - g yopaTtb?

1) YBennuutca 2) ymeHbLKUTCS 3) He nsmeHuTca

10. Kakol 13 rpaduKoB cOOTBETCTBYEeT 3aBUCMMOCTU E(r) nons paBHOMEPHO 3apAXKeHHOW
chepunyeckoi noBepxHocTM paanyca R?

/span>/span>/span>/span>

11. [laHa cMCTeMa TOYEYHbIX 3apAA0B B BaKyymMe. YKaxKuUTe MOBEPXHOCTb (MOBEPXHOCTH),
yepes KoTopyto (ble) MOTOK BEKTOpPa HaMNPAXKEHHOCTM 3N1EKTPOCTAaTUYECKOro MOAA pPaBeH
HY /0.

/p>

1) Tonbko S1
2) Tonbko S;
3) Tonbko S3

4)SrnS3

/p>

12. Mone co3pgaHO OGECKOHEYHOM 3apAMKEHHOM MNJOCKOCTbIO. YKaXuTe HanpaBaeHue
Hanbonee HbICTPOro pocTa NoTeHUKWana.

13. Kak nosepget cebsa cBO6OAHDBIN ANNOAb NPU BHECEHUM B HEOAHOPOAHOE MOe TaK, KaK
MOKa3aHO Ha PUCYHKe?

em>1) MoBepHeTCA N0 4acoBOW CTPE/IKE U MepeMecTUTCA BNPaBo



2) NoBepHETCs NO YaCOBOW CTPENKE U NepemMecTUTCA BIEBO
3) MoBepHeTCA NPOTMB YAaCOBOM CTPE/IKE U NEPEMECTUTCA BNPABO

4) NoBepHeTCcA NPOTMB YaCOBOM CTPE/IKE U NEPEMECTUTCA BIEBO

14. TMnocknit BO3AYLWHbIM KOHAEHCATOP 3apAguMaIM  OT  WUCTOYHMKA MOCTOSHHOIO
HanpaXeHUa W OTKAYMAN. KaK M3MeHWUTCA 3Heprus KoHAeHcaTopa, eciu naolwadb
nepekpbiTUA 0O6KNaA0K KOHAEHCATopa YBEAMUUTb B 2 pasa, a PacCTOAHUE MeXAy HUMMU
YMEHbLINTb B 2 pa3a’?

1) He namenuTca 3) YMmeHbLwmnTCA B 2 pasa 5) YmeHblwmntca s 4
pasa
2) YBennuutca B 2 pasa 4) Ysennuntca B 4 pasa

Konnoksnym Ne5 no ¢pusmke

dNeKTpoOMarHeTusm

Codepxcum 16 3a0aHuli: 1-ii ypoeeHb — 3a0aHus Nol1-8, 2-ii ypoeeHb — 3a0aHus Ne9—-16

1. MarHuTHOoe nose co34aHO ABYMA NapannefibHbiMU AJIMHHBIMU NPOBOAHUKAMU C
TOKamu l1 M |, pacnonoXeHHbIMM NePneHANKYNAPHO MNOCKOCTU 4YepTerka. BekTopol
nbsp;u nbsp;B TouKe A HanpaBaeHbl cnegyowmm obpasom:

span style="font-size: 13pt;">1) ndash; BBepx, ndash; BHu3 3) ndash; BHu3, ndash; BBepx

2) ndash; BBepx, ndash; BBepx 4) ndash; BHuM3, ndash; BHU3

strong>2. Ha puUCyHKe yKa3aHbl TPAeKTOPUM 3aPAKEHHbIX YaCTUL, MMEOLWMX OANHAKOBYIO
CKOPOCTb U BAeTaloWmMx B O4HOPOAHOE MArHUTHOE noJje, nepneHAnKynaApHoe NAOCKOCTH
yepTexa. [Npu aTom gna yactmubl 1

1)gq>0
2)g<0



3)g=0

3. Cuna B3aMMOAENCTBUA OTPe3Ka NPOBOAHMKA C TOKOM, PAacnoNOXKeHHOro
nepneHANKYNSPHO B NJIOCKOCTM YepTeXKa M HaxoaaLeroca B 04HOPOAHOM MarHUTHOM
none

/p>

1) HanpaBneHa BHM3
2) HanpaB/aeHa BMNpaBo
3) HanpaBneHa BBepX
4) HanpaBneHa BNeBO

5) paBHa HyAtO

4. BUTOK C MarHUTHbIM MOMEHTOM BOHOAHO YCTAHOBWACA B OAHOPOAHOM MArHUTHOM
none ¢ uHAykumen Ecnm BUTOK noBepHyTb Ha yros 30° BOKPYr OCU, IeXKallei B NN0CKOCTH
BMTKa, TO Ha Hero byaeT AeiicTBOBaTb BPaLLalOWMN MOMEHT, PaBHbI

1) - /span> 2) - /span> 3) /span> 4) [span>

strong>5. Hebonblwan pamKa c Tokom | nomelleHa B HEOAHOPOAHOE MArHUTHOE noJse C
MHAyKumMen [NOCKOCTb PaMKU  MNeprneHaMKyNspHa MNAOCKOCTM 4epTexka, Ho HE
nepneHAUKyNapHa TMHUAM MHAYKUMWU. BEKTOP MarHMTHOro momeHTa nbsp;HanpasneH

1) BnpaBo 4) BHU3 7) BNpaBo - BHU3
2) Bneso 5) BnpaBo — BBEPX 8) BneBo - BHU3
3) BBEpX 6) BNeBO - BBEPX

6. [laHa cuctema NPOBOAHWUKOB C TOKamW. TOK I3 AaeT BKNag, B LUMPKYAALUMIO BEKTOpPaA
nbsp;BA0/b KOHTYpPaA L CO 3HAaKOM

/p>
1) nntoc

2) MUHYC



3) He paeT BKNaga

/p>

7. Ha pucyHKe npeactaBneHa 3aBMCMMOCTb MArHMTHOrO MOTOKA, MPOHU3bIBAOLLErO
HEKOTOPbIA 3aMKHYTbIA KOHTYpP, OT BpemeHW. B Kakom uHTepBane 3AC uHAYKUMKM B
KOHTYpE NOJIOXKUTEIbHA U MO BE/IMYMHE MAKCUMAa/IbHA?

1)A 2)B 3)C 4) D 5)E

/p>

8. TMpamoyronbHaa nNpPOBONOYHASA pPamMKa pPacnosiodkeHa B OAHOW MNAOCKOCTU C
NPAMOJIMHENHbBIM ANUHHBIM MPOBOAHUKOM, MO KOTOPOMY Te4eT TOK |. B pamke BO3HUKHET
MHAYKUMOHHbIN TOK NPKU NOCTynaTeNbHOM NepemMeLLeHnn PaMKm

A) Boonb ocn OX
B) Baonb ocn OY

C) Baonb ocn OZ, nepneHANKYNAPHOM naockoctn XY

1) TonbKko A 2) Tonbko B 3)AuB 4)AncC 5)BucC 6) AnB,C

9. MarHuTHoe nose CcOo34aHO ABYMS NapannenbHbiMU AJAWMHHBIMU NPOBOAHUKAMMU C
ToKamu |1=I n 1,=21, pacnonoKeHHbIMN NepneHaNKYNAPHO MNJIOCKOCTU YepTerka. 3HavYeHue
MArHUTHOM MHAYKLUMN Pe3yNbTUPYHOLWEro nosa B T. A paBHO

span style="font-size: 14pt;">1) nbsp; 2) nbsp; 3) 4) nbsp; 5)0

10. MNpoToH BneTaeT B OAHOPOAHOE MArHUTHOE MNoje NeprneHAUKYAAPHO IMHUAM
MarHUTHOM WHAYKUMW M HA4YMHaAeT ABUraTbCA MO OKPYKHOCTU. [lpu yBeandeHuu
KMHETMYECKOM SHeprum NpoToHa (V<< c) B 4 pa3a paamnyc OKPYKHOCTH

1) ymeHbLlnTCA B 2 pasa 3) yBenmuutca B 2 pasa 5) He nsmeHuTca

span style="font-size: 13pt;">2) ymeHblunTcA B 4 pasa 4) ysennumntca B 4 pasa



11. NMone co3gaHO ANMHHBLIM NPOBOAHMKOM C TOKOM l1. ECiM OTpe3oK MpoBOAHMKA C
TOKOM |, 1€XKUT B OAHOM NNOCKOCTU C AJIMHHBIM NPOBOAHUKOM, TO cMia AMnepa

1) HanpaBneHa BNeBO 3) HanpaBneHa K Ham
2) HanpaBaeHa BNpPaBo 4) HanpasneHa OT Hac
/p>

12. NMnockana pamKa naowaabto S c Tokom | pacnonokeHa B 04HOPOAHOM MarHUTHOM
nosae ¢ MHAYKLUMEN B TaK, UTO yron mexay NJ0OCKOCTbIO PaMKM M HanpaBaeHMeM NoAA
coctasnsaeT 30°. Pamky noBepHyAun BOKPYr ocu, Nnpoxoaalleli yepes 1.0 n
nepneHaMKyNAPHOM NAOCKOCTU PUCYHKA, MO HYaCOBOM CTPENKe Ha Yro, pasHbii 60 .
Pabota CM/1 NMOJ1 no NnoBOPOTY paMKM paBHa

1) nbsp;  2) nbsp; 3) nbsp;  4) /span>

strong>13. Hebonbluan pamka c TOkom | nomeleHa B HEOAHOPOAHOE MAarHUTHOE NoJie C
MHAYKUMen NMNOCKOCTb PaMKKM NepneHaMKyAapHa NI0CKOCTM YepTeka, Ho HE
nepneHAMKyNApHa AMHMAM UHAYKUMUK. [oa AeicTBMEM NONA paMKa

1) noBepHeTCcA NPOTUB YaCOBOW CTPEJIKM U CMECTUTCA BNPaBo
2) NoBepHeTCA NPOTUB YAaCOBOM CTPEIKM U CMECTUTCA B/IEBO
3) noBepHETCA NO YaCOBOW CTPEIKE U CMECTUTCA BMPaBo

4) noBepHeTCA NO YaCOBOW CTPE/IKE U CMECTUTCA BIEBO

14. laHa cucTema NpoBOAHMKOB C TOKamu. Linpkynsauua Bektopa nbsp;Baoib KOHTypa L
paBHa

/p>

1) /span>
2) /span>
3) /span>
4) [span>

15. Ha pucyHke npepctaBneHa 3asucumocTb IAC MHAYKLMU B KOHTYpe OT BPEMEHM.



MarHMTHbIM MOTOK CKBO3b MJIOWAAKY, OFPAaHUYEHHYIO KOHTYPOM, YMEHbLUAEeTCA COo
BpeMeHeM No IMHEMHOMY 3aKOHY B MHTepBa/ie

span style="font-size: 13pt;">1) A

strong>16. MpAmoyrosbHas MNPOBONOYHAA PaMKa Pacno/iioXKeHa B OAHOW MNOCKOCTU C
NPAMOIMHENHbBIM AJIMHHBIM NPOBOAHMKOM, NO KOTOPOMY TeyeT TOK |. MIHAYKUMOHHbIN TOK
B pamKe byaeT HanpaB/ieH Mo YacoBOM CTPE/Ke Npu ee NOCTynaTe/IbHOM NepemelLeHmmn B
HanpasaeHUn

1) + OY
2) - OY
3) + OX
4) - OX

Mpumepbl 3aaaHMIT ANA KOHTPOANA pe3ynbTaToB 06yyeHua B 3 cemecTpe

"KommoksuyMm 6. DnexkrpomaraetusM. [lone B BemntectBe. Yp-9 Makcsemna."
y

20 BompocoB

Bapuant Nel

1. Ilome co3maHo 3apsaoM + (, TOMELIIEHHBIM BHYTPb KOHLUEHTPUYECKOU



cepuueckoil 000mouku U3 audekTpuka. Ecinu nbsp;u nbsp;- cBsA3aHHbBIE 3apsbl,
NOSIBUBIIKECS Ha BHYTPEHHEH M BHEIIHEW MOBEPXHOCTSAX OOOJIOUKH, TO JJI 3HAKOB
ATUX 3apsI0B CIIPaBEUIMBO YTBEPKICHHE:

1) nbsp;< 0, nbsp;< 0 2) nbsp;> 0, nbsp;>0 3) nbsp;< 0, nbsp;> 0 4) nbsp;> 0,
nbsp;<0

2. Kakx u3mensieTcsi BEKTOp nbsp;iieKTPOCTATUYECKOTO CMENICHUSI MPU IepPexojie
yepes rpaHully paszjesa AByX U30TPOIHbBIX JUIICKTPUKOB, €CIIH

1) Dy, yBenuuutes, D. He u3MeHUTCS
2) D, He uzmenuTcs, D: yBenuuutcs
3) D, ymensmutcs, D: He n3MEeHUTCS

4) Dy, ne uamenurtcs, D: yMeHbIIUTCS

/p>

3. C KakuM 3HaKOM JIaeT BKJIAJ TOK I3 B IIUPKYJSALINUIO BeKTOpa nbsp;mno kouTypy L? 3aecs li —
MaKpOTOKH, Ij — MUKPOTOKH.

1) Co 3HakoMm “+”

2) He naer BKi1aa

G__ 7

3) Co 3HaKoM

span style="font-size: 12pt; font-family: 'Times New Roman', serif;">4. Kak u3MeHsieTCsI BEKTOpP
nbsp;HAMPSHKEHHOCTH MAarHUTHOTO TIOJISI TIPH TIEPEXOie Yepe3 TPaHMILy pasjielia IBYX U30TPOITHBIX

cpen, eciu fl2 < [1?



1) U3mensitoTcst o6e cocTaBIstonue
2) U3mensieTcs TOJIBKO HOpMajibHasl COCTaBIISIONIAs
3) He usmensieTcss HU 0JIHA U3 COCTABIISFOIINX

4) V3aMeHsieTcs TOJIbKO TaHTeHI[MAIbHAs COCTABJISIIOLIAS

5. Ha pucynke npeacraBieHbl rpaduKy, OTpakalollue XapakTep TeMIepaTypHOW 3aBUCHMOCTH

MarHUTHOM BOCOPUUMYHMBOCTH Y. Vkaxunre 3aBUCUMOCTD, COOTBETCTBYIOIIYIO (b@ppOMaFHeTI/IKaM.

6. Ha pucynke mpejcraBieHa 3aBUCUMOCTh MarHUTHOTO TIOTOKA, MPOHU3BIBAIOIIETO HEKOTOPBIN
3aMKHYTBIN KOHTYp, OT BpeMeHH. B kakom untepBaie 3/]C UHIYKIINHN B KOHTYpPE MOJIOKUTEIbHA U
10 BEJIMYMHE MaKCUMaJbHa?

/p>

1)B
N E
3)A
4)C
5) D

7. HpHMoyFOHBHaﬂ IIpOBOJIOYHAA paMKa IMOMCIICHA B OJHOPOAHOC MATHUTHOC IIOJIC TaK, YTO
IJIOCKOCTh paMKHU MapaJui€iibHa JIMHUAM UHAYKIHH. B paMKE€ BO3BHUKHET PIH,ZIyKHPIOHHBIfI TOK

A) IMpU MOCTYNATCIIbHOM IEPCMECIICHUN PAMKH BAOJIb CUJIOBBIX JIMHUHT
B) IIpU NMOCTYNATCIbHOM MEPCMECIICHUN PAaMKHU IICPICHAUKYIIIPHO CUJIOBBIM JIMHUAM

span style="font-size: 12pt; font-family: 'Times New Roman', serif;">C) npu BpawieH1Un pamkmn BOKpYr ocu,
COBMNagaroLWen c 04HOMN N3 ee CTOPOH, NapannenbHoOM Noaw

1) Tonbko B



2) TonpKo A
3) HM B OJTHOM U3 YKa3aHHBIX CITy4acB
4)A,BuC

5) Tonbko C

8. Kakoe u3 npuBeIeHHBIX YpaBHEHH ABIseTCS 0000IIEHNEM 3aKOHA TIOJTHOTO TOKa?
1) /span> 3) /span> 5) /span> 7) Ispan>
2) /span> 4) /span> 6) /span>

9. Kakoe u3 IMPHUBCACHHLIX YCJIOBI/Iﬁ COOTBCTCTBYCT CTAHIMOHAPHOMY MArHUTHOMY OJTI0?

span style="font-size: 12pt; font-family: 'Times New Roman', serif;">1) /span> 2)
/span> 3) /span> 4) /span>

10. Ilone co3nano 3apsiiom - (, HOMEIIEHHBIM BHYTPh KOHIICHTPHUYECKON chepudeckoil 000I09Kn
U3 JMAJIEKTpUKA. nbsp;u nbsp;- CBsA3aHHBIC 3apsjbl, MOSBUBIINECS HAa BHYTPEHHEH M BHEIIHEH
HOBEPXHOCTAX 000mouku. Jlias TOTOKa BeKTopa nbsp;dIeKTPUUECKOr0 CMEUICHUS CKBO3b

3aMKHYTYIO TIOBECPXHOCTb S CIpaBEIAJIMBO COOTHOIIICHNUE.

1) /span> 3) /span> 5) /span>
2) [span> 4) /span> 6) /span>

11. Kak wusMmeHseTcs HOpMallbHas CoOCTaBisitomas Dn BeKTOpa 3JIEKTPUYECKOTO CMEIIECHHS
JJIEKTPOCTATUYECKOrO0 IIOJIsL IpU IEPEXOAe depe3 TIpaHMIly pasfenna ABYX H30TPOIHBIX
JUDJIEKTPUKOB, €CIIU

1) Y™Menbmiaercs B 2 pasza 2) YBenuuuBaeTcs B 2 paza 3) He usmensiercs

span style="font-size: 12pt; font-family: 'Times New Roman', serif;">12. Uemy paBHa LUPKYISALIUSL

BeKTOpa nbsp;1o kKouTypy L? 31ech |i — MaKpoTOKH, ij — MEKPOTOKH.
1) +li—1>

2) po (11 + 12— 1)

3)-11+1

4) po (+11 — lo+ig)



13. Kak u3MeHsieTCsi TaHT€HIMalIbHasl COCTaBiisdgwomas Br BekTopa MAarHUTHONM WHIYKIMU TpU

nepexo/ie 4epe3 rpaHmIly pasjerna JByX H30TPOIHBIX Cpel, eciu W= 2 Up?

1) VBenuuuBaercs B 2 pasza 2) He uzmensercs 3) Ymenbiaercs B 2 pasza

/p>

14. Ha pucyHke npencrtaBieHbl rpaduKy, OTpakarolue XapakTep TeMIEepaTypHOH 3aBUCUMOCTHU
JUBJIEKTPUYECKO BOCIIPUMMUUBOCTH &. YKaXXKUTE 3aBUCHUMOCTb, CBSI3aHHYIO IVIABHBIM 00pazoM ¢
OPHUEHTALIMOHHOM NOJISIpU3aLUed AUDJIEKTPUKA.

1)2
2)1
3)3

15. Ha pucynke npencrasieHa 3aBucumocts JJIC caMomHAyKIMM B KOHTYype OT BpemeHu. Cuna
TOKa B 3TOM KOHTYpPE YBEJIMUMBAETCS CO BPEMEHEM I10 KBaJpaTUYHOMY 3aKOHY B HHTEpBaJie

/p>

1) A
2)B
3)C
4)D
5)E



span style="font-size: 12pt; font-family: 'Times New Roman', serif;">16. [IpsgmMoyroJyibHasi MpOBOJIOYHAS
paMKa pacnoyio’)keHa B OJIHOW IUIOCKOCTH C MPSAMOJUHEHHBIM JJIMHHBIM TPOBOJHUKOM, IO
KOTOpoMy TeueT TOK [. MHAYKITMOHHBINM TOK B paMKe OyAeT HampaBJICH 110 YaCOBOW CTPEJIKE TIPH €€
MOCTYNATEIIbHOM MEPEMEIICHUH B HATTPABIICHUN

1) + OX 2) + OY 3)-0Y 4) - OX

17. Kakoe W3 NpUBEICHHBIX YPAaBHEHHUW YKa3bIBAET HAa CYIIECTBOBAHHE BUXPEBOTO
IEKTPUYECKOTO MO ?

1) /span> 3) /span> 5) /span> 7) /span>

2) Ispan> 4) [span>  6) /span>

18. KakomMy 4acTHOMY cCillydar0 DJIEKTPOMarHMTHOIO IIOJII COOTBETCTBYET JaHHas CHCTEMa
ypaBHEHU?

/p>

1) DnekTpoMarHuTHOE MOJI€ B OTCYTCTBHE CBOOOIHBIX 3aps/I0B U TOKOB IPOBOAUMOCTH
2) CraunoHapHbI€ IEKTPUYECKOE U MAarHUTHOE TOJISI

3) DneKTpoMarHuTHOE MOJI€ B HEMPOBO/IAIIEH Cpelie

4) DNeKTPOMarHuTHOE MOJIe B OTCYTCTBUE CBOOOIHBIX 3apsi/IOB

/p>

19. Vkaxure HOMCp TOYKH, B KOTOpOfI OKaHYMBACTCAd BCKTOP l’lep;E)J'IeKTpI/I‘-ICCKOFO CMCIICHHA,
€CJIIn



20. YkaxxuTe HOMEpP TOYKH, B KOTOPOH OKaHUYMBACTCS BEKTOP NbSp;MarHUTHOW MHIYKLIWHU, €CIIU
/span>= nbsp;?

'

"Komnoksuym 7.8.Konebanus u BoaHbl. BomHoBas onTuka.'
20 BompocoB
Bapuant Nel

/p>

1. 3aBUCHMOCTb aMILIUTYAbl KOsieOaHUl 4 MasiTHUKA OT BPEMEHHU 3ajaHa KpuBoi 1.
Koaddumment 3aTyxanus yBenuumicsa. HOBbIM ycloBUSM COOTBETCTBYET KpHBast

1)3
2) 2
3)1
/p>

2. Ha pucynke mnpuBeqeHa BEKTOpHas JUarpaMma BBIHYXICHHBIX KOJI€OaHUN B
KojebarenmbHOM KOHType. [Ipr 3ToM aMIuMTyaHOE 3HAYCHHUE TAJeHUS HAPSKCHUS
Ha UHAYKTUBHOCTH paBHO UL = 4 B. YUeMy paBHO aMIUIUTYAHOE 3HAUYCHUE TAJICHUS
HaIpsKEHUS] HA EMKOCTH?

3. IcTOYHUK IIOCKOW BOJIHBI, PACIIPOCTPAHSAIOIIENCS BAOJIb OTPULATEIBHOIO
HaIpaBJICHUs] OCU X, HAXOJUTCS B Hauajie KoopauHaT. B momeHT BpeMenu t=0
CMeIlleHHEe UCTOYHHKA KoJIeOaHnii MakcuMalnbHO. Kakum ypaBHEHHEM ONMUCHIBAETCS



3Ta BOJIHA?

1) /span>
2) Ispan>
3) /span>

4) /span>

4. Ha pucyHke moka3aHbl CTOSYME BOJIHBI B cTepykHe jiuHoM L. Kakas kaptuna
COOTBETCTBYET BOJIHAM 1-T0 00epTOHA B CTEPIKHE, 3aKPETIIICHHOM C OJJHOTO KOHIIA?

span style="font-size: 14pt; font-family: 'Times New Roman', serif;">/span>

5. Ha pucynke mnpencraBiieHa BEKTOpPHAs JIUarpaMma JIByX OJHOHAITPaBJICHHBIX
TapMOHMYECKHX KOJIeOaHWN OJMHAKOBOW dWacToThl. Ecmu A1= A, Ay = 2 A, TO
aMIUIATYy1a Ap Pe3yJIbTUPYIOLIETO KOJICOAHUS

1) nbsp; 3) /span>
2)A4,=24 4)A,=34

6. 2KeCcTKOCTh Mpy>KMHHOTO MAasATHUKA YBEJIWYWIU B 2 pa3a, a Maccy — B 8 pas. [Ipu
ATOM NEPUOJ KOJICOaHUM MasTHUKA

1) yBenuuuics B 2 pasza
2) yMeHbIIMIICS B 4 pa3a
3) yBenuuuiics B 4 paza

4) yMeHbBILIWJICS B 2 pa3a

7. KonebarenbHblli KOHTYp COCTOMT M3 KOHJeHcaTopa eMKocTbio C M KaTyLIKd



WHIYKTUBHOCTBIO L. AKTMBHOE conpoTuBieHue koHtypa R. Ecau conporusienne R
KOHTYpa YBEJIUYHUTb, OCTaBIIASl OCTAJIBHBIE NapaMeTpbl HEU3MEHHBIMH, TO BpEMS
penakcanuu

/p>

1) yMEHBIIATCS 2) YBEIIUYUTCS 3) HE U3MEHUTCS

8. Ha pucyHke mnpuBejeHa BEKTOpHas AWarpaMma BBIHYXKJICHHBIX KOJeOaHUW B
KoJjebarenbHOM KOHType. [Ipu 3ToM aMIuMTyaHOE 3HAUY€HUE MAJICHUsT HAMPSKEHUS
Ha uHAyKTHBHOCTH paBHOo Up = 1 B. Haiigute OTHOIlIEHHE WHAYKTUBHOTO U
€MKOCTHOTO conpoTuBiieHU. OTBET npeicTaBbTe ApoObIO B BUE S5/7.

9. MCcTOYHMK TIJIOCKOM BOJIHBI, PACIPOCTPAHSIOMIEWCS BAOJb IOJOKUTEIBHOTO
HaIpaBJIEHUs] OCH X, HAXOJUTCS B Hadaje koopauHat. B momeHT Bpemenu t=0
CMEIIeHNE UCTOYHMKA KOJeOaHUi MUHUMAaNIbHO. AMIUIMUTYAA BOJIHBI | cm, 4acToTa
kosiebanuii 1000 padlc, cxopocts pacnpoctpanenuss 500 wm/c. Ha kakom
MUHHUMAJIbHOM PACCTOSIHUM OT MUCTOYHHMKA CMEIIEHUE YacTHUll cpelibl OyaeT paBHO 1
CM B MOMEHT BpeMeHHU 6,28 mc.

1) 3,93 m 2) 18,9 m 3)3,14 m 4) 2,36 m

10. O6BemMHas TIIOTHOCTH YHEPTUHU BO3pOCIIa B 2 pasza, a CKOPOCTh PaCIIPOCTPAHCHUS
BOJIHBI YMEHbBIUIACh B 4 pa3a. [Ipu 3TOM MJIOTHOCTh MOTOKA YHEPTUH

1) yBennuuniach B 2 pasa
2) yMEHbLIMIACh B 8 pa3
3) yBenmumiach B 8 pa3

4) yMeHBIIWIIACH B 2 pasa



/p>

11. Ha pucyHKe mokKa3aHa OpHUEHTAIUsl BEKTOPOB HAIPSHKEHHOCTH 3JIEKTPUUECKOTO
(/span>) ¥ MarHUTHOTO (/span>) TIOJICH B DJIGKTPOMArHUTHOW BoyHE. I10TOK »HEpruu
AIIEKTPOMArHUTHOTO MOJIsSi OPUEHTHUPOBAH B HAMPABJICHUH. . .

12. Ilpo3payHas IUTaCTUHKA C IIOKa3aTelieM IPEJIOMJICHUS N M TONIUHOW O
paszensieT Be Cpelibl C OKa3aTeNIIMH IPETOMIICHHS N1 U Ny. YKaXKUTE ONTHYECKYIO
pa3HOCTh Xoja tydert 1 u 3, ecimu N< Ny, N< Ny,

/p>

1) /span>
2) Ispan>
3) /span>

4) /span>

13. VkaxuTre, Kakue M3 MPUBEACHHBIX (AKTOPOB BIMSIOT Ha BEIUYUHY YIJIa
[IOBOPOTA IUIOCKOCTH IOJIIPU3AaLMM  CBETA, MPOLIEAUICTO Yepe3 ONTUYECKU
AKTUBHBIN pacTBOp:

1) KOHIIEHTpAaIHS.

2) UHTEHCUBHOCTH CBETA.



3) crieKTpaJabHBIN COCTaB CBETA.

4) nnuHAa MyTH CBETa B pacTBOPE.

14. Tlpu BpameHUM aHajgu3aTOpa BOKPYT HAIMpaBICHUS PaCHpPOCTPAHEHUS
IJIOCKOITOJISIPU3OBAHHOI'O cBera...

1) HMHTCHCUBHOCTDb CBCTA 34 aHAJIN3aTOPOM HU3MCHACTCA OT HYJIA 40 MAaKCHUMAJIBHOI'O
SHA4YCHHUA B 3aBUCUMOCTHU OT yIJId ITIOBOPOTA aHAJIMU3aTopa.

2) HHTCHCUBHOCTL CBCTa 3a dHAJIM34TOPOM HC 3aBHCHUT OT VyIJla IIOBOpPOTa
aHalin3aropa.

3) HMHTCHCUBHOCTDL CBCTAa YMCHBLIIACTCA B 2 pa3a 0T €ro MakKCUMaJIbHOI'O 3HAYCHUS B
3aBUCUMOCTH OT yI'JIa ITIOBOPOTA aHAJIMU3aTOpa.

15. Ha pucyHke moka3aH XOJ KpHUBOW AHMCHEpCHH B OOJacCTH OJHOW M3 IOJIOC
noromeHus. Ykaxure oonmactu HOPMAJIBHOU nucniepcun.

/p>

1) cd
2) ab
3) bc

16. B Bo3ayXe MHTEpQEPUPYIOT JBE DICKTPOMATHUTHEIE BOJHBI 4acToToi 5-10% Iy,
Jl7st Touku ¢ pa3HoCThIO Xona 1,5 mxm Oyaer HaOmoaaThCS

1) MuHUMYM HHTEpPEpeHIUH, T.K. PA3HOCTh X0Oa paBHA HEUETHOMY YHCITY MOJYBOJIH
2) MUHUMYM UHTEep(PEPEHINH, T.K. Pa3HOCTh X0/1a paBHA YETHOMY YHMCITY MTOJIYBOJIH

3) MakcuMyM HHTEp(EPEeHLINH, T.K. PA3HOCTh X0/J]a paBHA YETHOMY YHCITY ITOJYBOJIH



4) MakcuMyM UHTep(hEepeHIINH, T.K. pa3HOCTh X0/1a paBHA HEYETHOMY YHUCITY TIOJTYBOJH

17. ITnenka (n = 1,5) ocBelleHa MaJarOIIUMU MEPICHIUKYISIPHO JKEATBIMU JTydaMH
(600 #m). IMpu xakoi HamMeHbined TommmHe TwieHka B [TPOXOJISIIEM caete
OyneT kazatbces skenToii? OTBET BBEIUTE B HM.

18. Monoxpomartuyeckuit cBeT (A = 600 »u) magaeT HOpMaIbHO HA AUPPAKIIHOHHYIO
pemetky ¢ nepuogoM 0,02 ymm. Ha kakoM pacCTOSHUM OT HEHTPAIBHOTO MAKCUMYMa
HaAOJII0JaeTCsl BTOPOM TJIaBHBIM MAaKCUMYM, €CJIM 3KpaH OTCTOUT OT PEHIETKH Ha
pacctosiHuu 2,25 m. OTBET BBEAUTE B CM, C TOYHOCTBIO /10 IE€CATHIX.

19. KgapueByro mJIacTUHKY HOMECTHJIM MEXKIY CKpELIEHHbIMU HHUKOIsAMH. IIpum Kkakoif
HAauMEHbIIEH TOJIIIMHE IUIACTUHKU I0JIe 3peHUs] OyAeT MaKCUMaJlbHO MPOCBETIIEHO? Y IeIbHOE
BpallleHue KBapla Uid JaHHOM JIMHBI BoJHBI paBHO 0,47 OTBET BbIpa3UTE B MM, OKPYIJIHUB JI0
JECATBIX.

20. [TonstpuzaTop M aHAIM3AaTOP OPUEHTUPOBAHBI TaK, YTO MPOMYCKAIOT MaKCUMyM cBeTa. Ha
KaKOW yroll clieyeT MOBEPHYTh OJMH U3 HUX, YTOOBI HHTEHCUBHOCTD MPOLIEAIIETO Yepe3 HUX
€CTECTBEHHOI'0 CBETa YMEHbIIUIACh B 4 pa3a? OTBeT

Mpumepbl 3a8aHUI ANA KOHTPONA Pe3yNbTaToB 06yueHuA B 4 cemecTpe

Konnoksuym Ne9 no ¢pusmke

KBaHTOBaA onTUKa

Codepycum 14 3a0aHuli
1-ii yposeHb — 3a0aHuA No1-8
2-ii yposeHb —3a0aHus Ne9 - 14

1. Habnwpaetca sBneHue BHewHero d¢oToaddekta. Mpu  mnameHeHun YHACTOTbI
NnagatoLLero cBeTa U3MeHAKTCA...

1) sHeprus ¢poToHOB 3) KMHeTMYecKan aHeprua
3/1eKTPOHOB



2) paboTa BbIXOAa 3/1IEKTPOHOB M3 MeTaNNa 4) KpacHas rpaHmua
doToaddeKTa

strong>2. Kakaa w3 npeacTaBNeHHbIX BONbT-aMMNEPHbIX XapaKTePUCTUK ¢GOTOINEMEHTA
cooTtBeTcTBYeT Hanbonbwen YACTOTE npm HEM3MEHHOM CBETOBOM NOTOKE?

strong>3. Ha pucyHKe npeacTaBfieHbl rpaduKn 3aBUCUMOCTU U3TyYaTeIbHOW CNOCOBHOCTH
abCcoNOTHO YepHOro Tena OT 4acToTbl MPW Pas3NUYHbLIX TemnepaTypax. Kakoin rpaduk
COOTBETCTBYET Haubonblie Temnepatype?

4. Kakasa M3 npeacTaB/ieHHbIX Pa3mMepHOCTEN ABNAETCA Pa3MEpPHOCTbIO M3/yyaTeNbHOM
cnocobHocTn

1) nbsp; 2) nbsp; 3) nbsp; 4) [span>

5. PeHTreHOBCKOE M3ny4YeHWE WUCMNbITbIBAET KOMMNTOHOBCKOE paccesaHuMe Ha CBOHOAHbIX
aneKTpoHax. Ecam v u v’ - yacTtoTbl Nagatrowero U PaccesHHOro M3ny4eHus, TO BEPHO
cnepylolee COOTHOWEHNE MeXAY HUMM:

1) v'<v 2) v'>v 3) v'=v

6. Ha eauHuMuy naowagM nNOBEPXHOCTM B eAUMHULY BpemeHM nagaer n ¢$OTOHOB
MOHOXPOMaTMYECKOro nusnydyeHus. C yeniMiyeHMem 4acToTbl U3y4YeHUs JaB/eHNe CBETa ...

1) He nameHseTca 2) ymeHbluaeTcs 3) yBennumBaetca

7. Onpepennte MOMEHT MMMY/IbCA SNEKTPOHA B aTOMe BOAO0POAA HA 2-0M CTaLMOHAPHOM



opbuTte (B eANHMLAX .

1)1 2)2 3)3

8. Ha pucyHKe aaH aHepreTMyeckuii CNeKTp aToma BoAopoaa. YKaxuTe Homep nepexoaa,
KOTOpPbIN COOTBETCTBYET Hanbonbllen AanHe BONHbI B cepun JlamaHa.

span style="font-size: 13pt;">1) 1
2)2
3)3
4) 4
5)5
6) 6

9. Habntopaetcs asneHne BHewHero ¢potoadpdekrta. MNpu atom ¢ yseanyeHnem YACTOTHI
najatolLero ceeta yBesimyaTcA...

1) BeIMYNHA 3aeprKMBatOLEN PAa3HOCTM NOTEHLMAN0B
2) sHeprusa ¢oToHOB

3) KMHeTMYEeCKas SHepPrus 31eKTPOHOB

4) paboTa BbIX04a 3N1€KTPOHOB U3 MeTaNNa

5) KpacHas rpaHuua ¢otoaddekTa

10. TemnepaTypa abcoNOTHO YEpHOro Tena yBeanymnacb npu HarpesaHum ot 1000 po
3000 K. Bo ckonbKO pa3 BO3pOC/aa ero sHepretTuyeckana CBETMMOCTb?

strong>11. ®OTOH pPEHTreHOBCKOrO W3/y4YeHUA pacceanca Ha CBOOOAHOM 3/N1EKTPOHe
(apdekT KomnToHa). Yron pacceanna @=90°, HanpaBneHMe ABUKEHUA NeKTPOHa oTAauu
COCTaBAfAET C Hanpas/ieHnem nagatoutero ¢oToHa yron ¢ =30°. ECAv MMNyNbC NagatoLero
doToHa 3 (M3B-c)/m, To UMNyNbC 31eKTpoHa oTaauun (8 (MaB-c)/m) paseH...



1) 1,5 2) /span> 3) /span> 4) /span>

12. Ha Kpyrayto 3a4epHeHHY NAACTUHKY HOPMabHO NagaeT CBETOBOM NOTOK ®~6

Bm. Cuna cBeTOBOro faBneHUA Ha NnacTuHy (B HH) paBHa...

1) 6 2) 20 3) 40 4) 60

13. OTHOWeHMe NOTEHUMANOB MOHM3ALUMM aTOMa BOA4OPO4A U BOAOPOAONOA06HOMO MOHA
renna nbsp;paBHo...

1) 1/4 2)1/2 3)2 4) 4

14. Onpeaenvte OTHOLWEHME MaKCUMaNbHOW U MUHUMA/IbHOM YacTOT GOTOHOB Vmax/ Vmin B
cepun NlamaHa. OTeeT BBeguTe B BUAE a/8, Hanpumep: 5/9.

"Konnoksuywm 10: SAnepuas puzuka"
12 Bommpocos
Bapuant Ne(

1. CKONbKO HEHUTPOHOB BXOJSAT B COCTaB sjapa H30TOMNOB KHCIOPOJAA /span> U
/span> COOTBETCTBEHHO?

1) 24 u 25 2)16mu 17 3)8u9 4)8u8

2. Kakue sipa Ha3bIBatOTCS M30TONMaMu?

1) C 0AMHAKOBBIM 3aPSAI0BBIM YUCIIOM.
2) HepanuoakTuBHEIE.

3) C 0IMHAaKOBBIM MaCCOBBLIM YHCJIOM.



4) PapgnoakTUBHBIE pa C OMMHAKOBOM ITOCTOSIHHOM pacnaza.

3. Bpmuwmcnuth gedekT Macchl pPaguOAKTUBHOTO H30TOMA BOAOPOAA TPUTHUS
/span> (My=1,00783 a.e.m.; M;=1,00867 a.e.m.; m,;=3,01605 a.c.m.)

1) 0,52321 a.e.m. 2) 1,00815 a.e.m. 3)2,00352 a.e.Mm. 4)0,00912
a.c.M.

4. OnpeneNuTh Maccy HEHTPOHOB B sijipe aroma /span> (M,=1,00867 a.e.m.).

1) 1,00867 a.e.m. 2) 1,00783 a.e.M. 3)3,05832 a.e.M. 4)2,01678
a.c.M.

5. Kakoe BemiecTBo ObICTpee pacmagaeTcs: y OJHOTO mocTosiHHas pacnaga X = 100
(1/4gac), y npyroro nepuona nonypacmaaa 0.0069 gac.?

1) [TepBoe pacmamaeTcst ObICTpEE BTOPOTO.
2) PacnnayaroTcst 0IMHAKOBO.

3) IlepBoe pacmagaercsi MeAJICHHEE BTOPOTO.

6. Kakoe yTBepkieHHEe HEBEPHO OTHOCUTEIBHO (f — YaCTHUIIBI?

1) oo — yacTULA COCTOUT U3 ABYX IIPOTOHOB U 4 HEUTPOHOB.
2) 0. — 4aCTUIly MOXET 3a/1epKaTh JUCT Oymaru.
3) @ — 9acTHLA OTKJIOHAETCS ANEKTPUUECKUM U MAarHUTHBIM IOJISIMU.

4) o. — 4acTULA — 3TO AIPO aTOMa IeJInsl.

7. Kakas peakiusi sBsIETCS IPUMEPOM, WIUTFOCTPUPYIOITUM ¢ - pacnaj’?

1) /span>

2) /span>



3) /span>

4) /span>

8. Kakoe yTBepsk/ieHHE BEPHO IS ) - JTydei?

1) y - Iy4H - 3TO NEKTPOMATHUTHOE U3Ty4YE€HUE, BOZHUKAIOIIEE TPU TOPMOKECHUN
HIICKTPOHOB.

2) y — JIy4H - 3TO ITOTOK HEUTPAJIBHBIX YAaCTHI] C MACCOM NTOKOSI, HE PABHOU HYIIIO.
3) y - JIy4H - 3TO IIOTOK OTPULATEIBHO 3aPsyKEHHBIX YACTHLI.

4) Y - JIYy4H - 9TO JJICKTPOMAIrHUTHOC U3JTYUCHUC, HCTOYHUKOM KOTOPOI'O ABJIAIOTCA
AAapa aTOMOB.

9. KakoBo 3apsiioBO€ M MAaccOBO€ YHUCJIO sijipa, 0Opa30BaBIIETOCS B pe3yJbTaTe
TEPMOSIICPHON PEaAKITUH /span> ?

Nlinl
2)2u3
H1lusl
4AH1n2

10. Kakast yacTuia BeIAEISETCS B CICAYIOUIEH PEAKIIUH /span>
1) Heiitpon

2) lenton

3) oo —yactuia

4) IIpoton

5) [Mozurpon

11. Kakue siapa sIBJISIIOTCS. U30TONIAMMU?

1) /span>, /span> U /span>



2) /span> U /span>

3) /span> U /span>

12. HaiiTu sHEpruto cBs3H siapa aroma /span> (My=1,00783 a.e.m.; my=1,00867 a.c.Mm.;
mM.=4,00260 a.e.M., 1 a.e.m.=1,66210%" kr)

1) 45,33 J]oic
2) 45,33 <1052 [Tone
3) 4,533 «10°13 [one

4) 45,33 +1071° /e

[Tepeuenb BOPOCOB AJIsl NPOBEACHUS MPOMEKYTOUHOM aTTECTAllKU
Bonpocesi 0a:a BPK

MexaHuKa

1. KnHemaTtnKa nocTynatenbHOro AsuxeHus. TpaekTopus, NyTb, NepemMelLeHMe, CKOPOCTb U
YyCKOpeHue.

2. KpuBonnHenHoe asukeHne. BeKTopbl HOPMasIbHOTO, TAHMEHUMAIbHOFO U MOIHOTO
YCKOPEHMA TOUKM.

3. KnHemaTtnKa BpalLaTesIbHOro ABUXKEHUA. BEKTOPbI YrN10BOro nepemelLeHmns, yrioBo
CKOPOCTM W Yr/I0BOTO YCKOPEHMSA, UX HAaMpaBAeHUE M BeInYMHA. CBA3b MeXAay IMHENHbIM
M YrNI0BbIMW KMHEMATUYECKMMW BEIUYNHAMM.

4, AvHamuKa nocTynaTenbHoOro asuxeHua. Cnna. Macca. imnynbc. 3aKOHbl HbIOTOHa 1 nx
061acTb NPUMEHEHUA.

5. YpaBHeHUE ABUKEHUA CUCTEMbBI MaTepManbHbIX ToueK. Mmnynbc cuctemol. Pagnyc-sektop



10.

11.

12.

13.

14.

15.

16.

17.

18.

LLeHTpa macc.
3amKHyTble cuctembl. CKOPOCTb LieHTPa Macc. 3aKOH COXpaHeHus nmnynbca. Mpumepsl.

AnHamunka BpaLWaTe/IbHOIro ABUXKEHUA. BeKTOp MOMEHTa CU/1bl €ro HanpasaeHme 1
BennymnHa. lNneyo cnnobl.

MOMEHT MHEePLMMN MaTepMaNbHON TOUKK M Tena. MOMEHTbI MHEPLUK TeN BPALLEHUA.
Teopema LWTtelHepa.

BEKTOp MOMEeHTa MMnynbcCa, ero seIN4YnMHa N HanpasieHume. Mnevo nmmMmnynbca.

OCHOBHO 3aKOH ANHAMUKUN BpalleHNA Ten OTHOCUTENNbHO HEI'IO[],BVI)-KHOVI TOYKU U
OTHOCUTE/IbHO HEI'IOABM)-KHOI‘;i ocun.

3aKOH COXpaHeHMss MOMEHTa MMMNYIbca. M30TPONHOCTb NPOCTPaHCTBa. MpMMepbl 3aKOoHa
COXPaHEHNs MOMEHTa MMMNY/bCa.

MexaHunyecKkana paboTa. MowHocTb. PaboTa nepemeHHolM cnibl. KoHcepBaTUBHbIE CUbI.

PaboTta u KMHeTMYecKan SHEprua. KnHeTnyeckan 9HEpPrmnAa Tena npu noctynatesibHOm “
BpalwaTte/IbHOM ABUXEHUU TeNa.

MNoTeHunanbHan 9HEPrmnAa CUCTEMbI. 3HaK M Be/IMYMHA I'IOTeHLI,MaJ'IbHOVI SHeEprun. PaboTa u
noTeHLUMabHAA SHEPIUA.

CBA3b KOHCEPBATUBHOM CU/bI U NOTEHLUMANBHOW 3HEPTUU. MOTeHLMANbHbIE KpUBbIE:
YCTOMYMBOE N HEYCTOMUYMBOE PaBHOBECHE.

3aKOH COXpaHeHMNS MEeXaHUYECKOM 3HEPIUM ANA 3aKPbITbIX U OTKPbITbIX CUCTEM.
Buapl cun TpeHusn. Cyxoe 1 BA3KOE TpeHue.

Ynpyrue cunbl. 3aKoH M'yKka ana gepopmaunii CaTUA-pacTAXKEHNUA, KpyYeHMsa 1 caBura.

MKT u mepmoouHamuka

1.

OCHOBHbI€ MONOXKEHNA MONEKYNAPHO-KUHETUYECKON TEOPUN. YpaBHEHUE COCTOAHMA
naeanbHoro rasa. OcHosHoe ypasHeHne MKT.

BHyTpeHHAA saHeprua uaeasnbHoOro rasa. Crenenu CBO60,£I,bI MONEKYN.

PacnpeaeneHve MosieKyn rasa no ckopoctam (pacnpegeneHme Makceenna).
XapaKTepuCTUYECKME CKOPOCTH.

fABneHnA nepeHoca U X aMNUPUYECKME 3aKOHbI. Ceasb mexay K03d)d)MLI,MeHTaMM
nepeHoca.

MepBoe Ha4yano TepMOAUHAMUKN U €ro BUA, ANA PA3/IUYHbIX NPOLLECCOB.
Aanabatmueckmin npouecc. YpaBHeHue lyaccoHa.

TennoemKocTb ra3oB. YpaBHeHue Mawepa.

Kpyrosble npoueccbl. PaboTa B unkne. PyHKLMM npouecca U GyHKLUN COCTOAHMA.

Unkn KapHo v ero KMA. Buabl TeNJ0BbIX MaLLWH.



10. O6paTMmble U HeobpaTUMble NpoLeccbl. BTopoe Hayano TepMOANHAMMKM.

11. IHTpoNUA. M3MmeHeHMe SHTPONMKM B 06paTUMbIX M HeoBpaTUMBbIX NpoLeccax. Bropoe
HaYaNo TEPMOANHAMMKM.

12. MaKpo- 1 MUKPOCOCTOAHMA CUCTEMbI. TePMOAMHAMUYECKAs BEPOATHOCTb COCTOAHUA
cucTembl.
13. dopmyna BonbumaHa gaa sHTponuun. CTaTUCTUYECKUIA CMbIC/T BTOPOTO Ha4ana

TepMOANHAMUKN. DAyKTyauuu.
SNNIEKTPOCTATUKA

1. Cunosan XapPaKTEPUCTUKA INEKTPOCTATUHECKOIO NOAA. anHLI,MI'I cynepno3nunn nonei. Cunossble
NTNHUN.

2. MNMoTtok BEKTOpa HanpAXXeHHOCTU. Teopema lNaycca ana sNeKTpoCcTaTUYeCcKoro noaa B Bakyyme.

3. MpumeHeHune Teopembl Maycca 41A pacyeTa NoAen 3apAKEHHbIX TeN: 6eCKoOHeYHasa HUTb U BeckoHeYHas
NJ0CKOCTb.

4. NpumeHeHWe Teopembl Maycca Ana pacyeTta Nonei 3apaKeHHbIX Te: 3apAKeHHbIN No 06bemy Wwap,
3apsXKeHHas cdepa.

5. Pabota no nepemeLLeHuIo 3apada B 3/1eKTpocTaTuyeckom nose. [oTeHumanbHaA saHepruAa 3apasa B
I1IEKTPOCTATUHECKOM NONeE. Ll,MpKyﬂﬂLl,Mﬂ BEKTOpPa HAaNpAXeHHOCTHW.

6. MoTeHumMan Kak JHepreTUyecKana XxapaKkTepuUCTUKa 31eKTPOCTaTUYEeCKoro noada. PasHOCTb NOTeHLUMaNos.
DKBUMNOTEHUMASIbHbBIE IMHUMN.

7. HanpAa»KeHHOCTb KaK rpagneHT noTeHumana. OpTOFOHa/'IbHOCTb CUNOBbIX N 3KBUNOTEHUUNANbHbIX JNINHUNA.

8. DNeKTPUYECKMIA AMNOob. HanpaAXKeHHOCTb NoAA AUMONA Ha AaNleKUX pacCcToAHUAX. CUNOBble IMHUKN NONA
aunona.

9. DNeKTPMUYECKUI AMNONb B OAHOPOAHOM nosfe. MOMEHT cun, AENCTBYIOWNIA Ha AMNONb.
10. PaboTa Nno NoBOPOTY ANNOAS B SNEKTPUYECKOM MOJIE. DHEPIUA AMNONA B SNEKTPUYECKOM MoJie.

11. dneKTpUYecKUin AMnob B HeogHOpPoAHOM nose. Cuna, AeWcTByoLWan Ha annosb. NepemelieHme
ANMNONA B HEOAHOPOAHOM Nose.

12. npOBO,CI,HVIKVI B 3/IEKTPUHECKOM MoJie. Ycnosue paBHOBECKA 3apA00B B MPOBOAHUKE. Hal'lp'r'l)KeHHOCTb
nons s86113u npoBOAHUKA.

MATHUTHOCTATUKA

1. MarHuTHOe none B Bakyyme. Bektop MarHUTHOM MHAOYKUNN KaK CU10BaA XapPaKTePUCTUKA MarHUMTHOIo
nona. Metoapl 06Hapy>KEHVIF| MArHMTHOro nonaA.

2. Teopema laycca gna MHAYKUMM MarHuTHOro nons. ConeHomaanbHble nons.
3. BEKTOp MarHMTHOM MHAYKUMU OT 3n1emeHTa ToKa. 3akoH bruo-Casapa-/lannaca.

4. Ucnonb3oBaHue 3akoHa bruo-CaBapa-/lannaca 414 BbIMUCNEHUA MAarHUTHOM MHAYKUWMW B LLEHTpe
Kpyrosoro Toka. MarHuTHoe nosie 6eckoHe4YHo AJIMHHOIO NPOBOAHMKA C TOKOM (6e3 BbiBOAA).

5. [eiicTBME MArHUTHOrO NOJA Ha NPOBOAHMK C TOKOM. Cnna Amnepa. Bsanmoaencrene TOKoOB.

6. [lencTBne MarHMTHOro NosA Ha ABUXKYLLMICA 3apag,. Cuna SlopeHua.



7. TpaeKTopua ABUMKEHMA 3apAKEHHbIX YacTUL, B MAarHUTHOM Noae 1 ee NnapameTpbl.
8. UnpKynauma BeKTopa MarHUTHOM MHAYKUMK. 3aKOH NOMIHOTO TOKA B BaKyyMme.

9. Ucnonb3oBaHMe 3aKOHa NOJIHOIO TOKa A5 BblYUC/EHUA MAarHUTHON MHAYKUMM Toponaa. MarHuTHan
WMHAYKUMA BeCKOHEeYHOo AIMHHOro coneHonaa (6es BbiBoaa).

10. KOHTYp C TOKOM B MarHMTHOM nose. MoOMEeHT cun, AeCTBYIOLWMIA Ha KOHTYP.

11. PaboTa No NOBOPOTY KOHTYpa B MarHUTHOM none. PaboTa 1 M3meHeHMe MarHUTHOro NOTOKA Yepes
KOHTYp.

12. BEKTOp MarHMTHOro AUNOAbHOITO MOMEHTA KOHTYpPa C TOKOM. MarHUTHbIA AUMNOAb B O4HOPOAHOM U
HeoAHOPOAHOM Mnoe.

Bonpocbl 058 3K3ameHa
AnekmpuyecKoe nose e sewjecmee
1. ATOM B an1eKTpUYeckom nose. Ynpyrui aunosb. Monspmnsyemoctb aToma.

2. Buabl ananekTpukos. Nonapusauma aManekTpuKkos. Bektop nonapusauun. Juanektpnyeckas
BOCNPUMMYUBOCTb.

3. dneKTpurYeckoe nose BHyTpPU AnanekTpuka. CBoboaHble 1 cBA3aHHbIe 3apaabl. OTHOCUTE IbHAA
AM3NEeKTpUYeCcKaa NPOHULLAEMOCTb ANINEKTPUKOB.

4. Teopema lNaycca 4n1a 3N1EKTPUYECKOTO NOJIs B BELLLECTBE. BEKTOP 31eKTPUYECKO MHAYKUMN.

5. 3Heprvm 3apPAXEHHOro KOHAEeHCAaTOopPa C ANINEKTPUKOM. O6bemMHas NNOTHOCTb IHEeprnmn
9/1EKTPOCTAaTUYECKOro NosAa B AN3NTIEKTPUKE.

6. YCN0BMA 419 BEKTOPOB HAMNPAXEHHOCTU U 3NEKTPUYECKON MHAYKLUMM Ha rpaHuLe pasgena AByxX
AN3NEKTPUKOB.

MazHumHoe none 8 sewjecmase.
7. OpbuTtanbHble U CMMHOBbIE MarHUTHbIE MOMEHTbI 3/IEKTPOHOB M aTOMOB.
8. ATom B MarHMTHoOm nose. MarHMTomexaHu4eckue asneHna. Teopema Jlapmopa.

9. MarHuTHoe noJse B BelLecTBe. BeKTop HaMarHM4YeHHOCTH o6pa3u,a. MarHuTHaa BOCNPUUMUYNBOCTb U
OTHOCUTE/IbHAA MAarHUTHaA NPOHULUAEMOCTb. Bunabl marHeTMKoB.

10. 3aKoH NOAHOrO TOKA B BellecTse. MaKpo- N MUKPOTOKWU. BEKTOP HanpAXXeHHOCTN MAarHMTHOTo NoaA.

11. YcnoBua ona BeKTOpOB HaNPAMXKEeHHOCTU U MarHUTHOM UHAOYKUWUWN Ha rpaHUUe pa3gena AByx
MarHeTmnKos.

12. lmamarHetTnsm v napamarHeTmsm selLecTts. 3aKoH Kiopu.

13. MarHuTHbIM nopaaok. JomeHbl. PeppomarHeTnam. MarHuTHbIM ructepesnc. Touka Kiopu.

SnekmpoduHamuKa
14. AABneHne aNeKTpPoMarHMTHOM MHAYKUnK. 3akoH Papagen. Mpasuno fleHua.

15. 3J'IEKTpOHHbIﬁ MeXaHNU3M ABNEHNA 3ﬂeKTpOMaI'HVITH0171 MHOYKUWN B ABUXKYLLEMCA NPOBOOHUKE.



16. BO3HMKHOBEHWE MHAYKLUNMOHHOIO TOKA B HEMNOABMXKHOM NPOBOAHUKE. BuxpeBoe aneKkTpuyeckoe none.
17. AABneHne camonHayKunmn. KoapdunumeHT camomHaykummn. MHAYKTUBHOCTb TOpOMAa U coleHoMAa.

18. 3Heprm=| TOKa B KaTyWwKe MHOYKTUBHOCTU. 3HepFMF| MarHuTHoro nons. O6bemHan NJAOTHOCTb Heprmn
nona.

19. Buxpesoe aneKktpuyeckoe none. O606LEHHbIN 3aKOH 31€KTPOMArHUTHOM MHAYKLUN.

20. Tok cmeuw,eHmA. O6obLEHHbIM 3aKOH NOJIHOTO TOKa.

21. Cuctema ypaBHeHu MaKcBesina B MHTerpasbHo dopme. YpaBHEHMUA CBA3N.

22.Cuctema ypaBHeHUn MaKcBenna B MHTerpanbHoin Gopme gas BaKyyma U CTaTUHECKUX NONEN.
Konebarus u 80nHbI

1.KMHemaTMKa rapMoHMYECKUX KoebaHni: GYHKUMKN CMeLLEHMA, CKOPOCTU, YCKOPEHMA; CBA3b MeXay
HUMM.

2.KMHemaThKa rapMOHNYECKMX KONebaHNI: cnoXKeHne KonebaHuii 0AHOro HanpaBaeHUs 0AMHAKOBbIX
yactoT. MeToA BEKTOPHbIX ANArpamm.

3.KMHemaThKa rapMOHUYECKMX KoNebaHNin: cnoxkeHue KonebaHuii ogHOro HanpasaeHna 6M3KUX YacToT.
Bbuenunsa.

4.[lMHaMMKa rapMOHMYECKMX KoiebaHnii. FTapMOHUYECKME OCLMANATOPDI: NPYKUHHbIA U KPYTUNbHbIN
MaATHUKM.

5.JnHaMMKa rapMoHUYEeCcKMX KonebaHnit. PM3nyecknini 1 maTemaTUYeCcKnii ManTHUKK. MpuBeaeHHas
A/IMHA GU3MYECKOro MaATHUKaA.

6. FapmoHuyeckme konebaHua B KonebaTenbHOM KOHTYpe. YacToTa u nepuog konebaHni. MpespalieHns
3HEeprumn B KonebatesibHOM KOHTYpe.

7.3aTyxamolwme KonebaHus B KonebatelbHOM KOHTYpe. YpaBHEHMe 3aTyXatoLWmx KoebaHnin n ero
pelweHne. KpUTUUECKUIA pexnm.

8.MapameTpbl 3aTyxaloLWmx KoebaHni: YacToTa, KOIPULMEHT 3aTyXaHMA, NOrAPUPMUYECKMIA AEeKPEMEHT
3aTyXaHus, [OOPOTHOCTD.

9.BbIHYXAeHHbIe KonebaHuA. YpaBHEHME BbIHYXAEHHbIX KoaebaHuii 1 ero peleHme. Pexum
YCTaHOB/IEHUA KONebaHUIA.

10.BbiHy*KAeHHble KonebaHua. ABneHne pe3oHaHca. PesoHaHcHasa Kpmeas. Job6poTHOCTb KosiebaTeNbHOM
CUCTEMBI.

11.BblHyKAEHHbIE KoNebaHWA. BeKTOpHble AMarpammbl HaNPAXKEHUIN B KonebaTeslbHOM KOHType. MosHoe
COMpPOTUBAEHME KOHTYpa.

12.BonHbl. Knaccudumkauyma BosH. YpaBHeHWe BOJIHbI. BosHOBOE uncno.

13.Croa4ne BONHbI B MEXaHUYECKUX CUCTEMAX. Y3/1bl U NYYHOCTW.

14.MoTOK aHeprum BoaH. NNNOTHOCTb NOTOKA SHEPTUN.

15.BonHoOBOE ypaBHeHWE ANA SNEKTPOMATHUTHBIX BOAH. CKOPOCTb 3/1IEKTPOMArHUTHbIX BOJH.
16. NNOTHOCTb NOTOKA SHEPTUN A5 SNEKTPOMArHUTHBIX BONH. BekTop YMoBa-MonHTUHra.

17. U3meHeHWe 4acToTbl BOJIH NPU ABUKEHUN UCTOYHUKA U NPUEMHUKA. ddeKT Jonnepa.



BonHosasa onmuka

18. UHTepdepeHLma BoNH. KorepeHTHbIe BOAHbI. YCN0BMA MaKCMMYMOB U MMHUMYMOB.
19. HTepdepeHLMa cBETA B TOHKNX NAeHKax. MpocBeTAEHUE ONTUKN.

20. fiBneHune andpakuuun. NpuHumn MolireHca. Metoz 30H ®peHens.

21. Andpakuma Ha Kpyriom oTBEPCTMU M KPYra1om aKkpaHe. MNaTtHo MyaccoHa.

22. Andpakuma PpayHrodepa Ha o4HON Wenn. YCNoBna MMHUMYMOB U MaKCUMYMOB.

23. Andpakuma PpayHrodepa Ha NNOCKOW pelueTKe. YCI0BUE IMaBHOro Makcumyma. MNocneaosaTesibHOCTb
LBEeTOB B AMDPAKLMOHHOM CNEKTpe.

24. AndpaKkuma Ha NpoCTPaHCTBEHHOM pelueTKe. Ycnosue Bynbda-bperra. PEHTreHOCTPYKTYpHbIM aHanus.

25. Buabl nonapusaumm sNeKTPOMarHMTHbIX BOAH. [TpoXoXKaeHne BOH Yepes aHaAn3aTop. 3aKoH
Mantoca.

26. Cnocobbl NnoyyeHnsa NA0CKONOAAPU30BaHHbIX BOH. 3aKOH bplocTepa.

27. fiBNeHne ABOMHOIO Iy4enpesoMaeHnna B Kpuctannax. MICKyccTBEHHaA onTUYECKas aHU30TponuA
BELLECTB.

28. Aucnepcusa BoaH. 06i1acTn HOpMaibHOM M aHOMaNbHOM ancnepcun. NocneaoBaTesIbHOCTb LBETOB B
ANCNEepCUOHHOM CreKTpe.

29. incnepcuma BOH. DIEMEHTbI 3/IEKTPOHHOM TEOPUU ANCMEPCUN.
30. MornoweHwne BoAH. 3aKkoH byrepa.

31.PaccesnHue BonH. PaccesiHne no Paneto. LiBeT Heba u 3apu.

«KBaHTOBasa pusmnka»

1. TennoBoe n3ny4eHue TeN U ero XxapakTepmucTUKK. 3akoH Knpxroda Ans TenaoBoOro nsnydeHus Ten.
A6CoNOTHO YepHoe Teso.

2. CnekTp n3nyyeHuns abcontoTHO YepHOro Tena. 3akoHbl BUHa u CredaHa-bonbumana.

3. Mogenb Panesa-[KnHca gns usnydyeHma abcontoTHO YepHoro Tena. YabTpaduonerosas
KaTacTpoda.

4. MnoTesallnaHka gna nsnydyeHunsa abcontoTHO YepHoro Tena. CpeaHAs sHepPrua ocuUNATopa.

dopmyna MNMnaHKa ana cnektpa nanydenma AYT.

5. ®oTOHbI M Ux cBONCTBa. Macca, MNynbe 1 aHeprua ¢poToHa. OnbIT boTe.

6. [asneHue ceeta. BonHoBasA M $OTOHHAA TEOPUM CBETOBOIO AaBAEHUA.

7. BHewHMn poToadpdeKT. 3akoHbl CToneToBa. YpaBHeHNE DNHLITENHA.

8. PaccesiHne $oTOHOB Ha 3neKkTpoHax. dppekT KomnToHa. KOMNTOHOBCKAA A/IMHA BOJHbI.

Bonpocbl ana 3aueTa

1. KBaHTOBas Teopua aToma BoAo0poaa no bopy. KBaHTOBaHME MOMEHTA MMMNY/IbCA, CKOPOCTU
3N1eKTPOHa, pagunyca opbuTbl U MOAHON SHEPrUMn.

2. KBaHTOBas Teopus aToma Bogopoaa no bopy. U3nyyeHne aToma BOAOPOAA M BOLOPOLONOA06HbIX



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

MOHOB. CI'IEKTpaJ'IbeIe cepun.

Jyannam ceoiicte $oTOHOB. [Jyannsm cBOMCTB MUKpOUYacTmL,. BonHbl ge bpoinna n nx ceoicTaa.
JKCNepPUMEHTbI, A0Ka3bIBatOLWME BOJIHOBbIE CBOMCTBA MMUKPOYACTUL,

CooTHOLWeHMe HeonpeaeneHHocTel NenseHbepra Ana MMNyAbca-KOOPANHATLI M SHEPTUK-
BpemMeHU. BupTyanbHble YacTuupbl.

BosiHOBasA GyHKUMSA, ee CBOMCTBA M CTaTUCTUYECKUIN CMbIC/I.

YpaBHeHue LLpegmHrepa Kak aHanor BOAHOBOrO ypaBHeHMA. CobcTBeHHble GYHKLUMMU U
cobcTBEHHbIE 3HAaYeHuMA. HecTauMoHapHoe U CTaunoHapHoe ypaBHeHuA LpeanHrepa.

PeweHune ypaBHeHua LLpeanHrepa ana 4actuupbl B AWMKE C GECKOHEYHO BbICOKMMM CTEHKAMM.
KBaHTOBaHWE 3HEpPIUK.

MuKpoyacTMLa B NOTEHLMANBHOM AILLUMKE CO CTEHKAaMM KOHEYHOM BbICOTbl. BepoAaTHOCTb
NPOHMKHOBEHMSA CKBO3b bapbep. TYHHENbHbIN 3P deKT.

YpasHeHue LpeguHrepa ana atoma Bogopoaa. KBaHToBble yncaa U X GU3NYECKUIM CMbICT.

MOMEHT MMMY/bCa B KBAHTOBOW MexaHuKe. CoBCTBEHHbIE 3HaYeHUA KBaapaTa MOMEHTa MMMY/bCa
N Z-NPoeKLUUN MOMEHTa Umnyabca. OpueHTaumsa BEKTopa MOMEHTa MMIY/IbCa B MarHUTHOM MoJie.

0603HaYeHMsA COCTOSHUI 3N1EKTPOHA B aToMe Boaopoaa. CneKTpasibHble cepuMM aToMa BOAOPOAa.
MpaBuna oT60pa.

CMMMETpPUYHbBIE N aHTUCUMMETPUYHbIE BOJIHOBblE GYHKUMMK. PepmmoHbl U 6030HbI. CNnH
aneKTpoHa. MpuHunn Mayan.

MHOF031'IEKTDOHHbIe aTOMbl. 3aBUCMMOCTb HEepPrnn sneKTpoHa oT Op6VITaI'IbHOFO MOMEHTa
nmnynabca. 3/'IeKTpOHHbIe 060/104KM.

MHOroaneKkTpoHHbIEe aTOMbl. 3aN0NHEeHWe 3/IeKTPOHaMM 0bonoueK. Meproanyeckan cuctema
anemeHTOoB MeHaeneesa.

DJeMeHThI 30HHOMI TCOpPHU TBECPABIX TCII. Bo3uukaoBeHHE OHCPIrCTUYCCKUX 30H.
HpOBO,[[HI/IKI/I, JAUDJICKTPUKHU, TOJTYIIPOBOAHUKHU.

DyHKIMS pacpeesIeHNs AIEKTPOHOB B MeTaiax 1o 3HeprusiM. CBolcTBa BBIPOKIEHHOTO
®depmu-rasa.

KonTakt «metamn-meraniny. KoHTakTHast pa3HOCTh MOTEHIHAIOB. Tepmodac. DPQeKTs
3eebeka u IlenbThe.

CobcTBeHHas ¥ TPUMECHAsi TPOBOAMMOCTH MOJIYITPOBOAHUKOB. TeMmneparypHas
3aBUCUMOCTB ITPOBOJIUMOCTH IIOJIYIIPOBOJHUKOB.

KOHTaKT IByX TMIIOB MOJYNIPOBOAHUKOB. P-N-IIEPEXO/ U €T0 CBOMCTBA IO 30HHOU TEOPHH.

OCHOBBI KBaHTOBBIX KOMIIBIOTCPOB

1. SIBnenue ceepxnpoogumoct. DineMeHTsl Teopun bKIII. Kyneposckue napsi.
BricokoTemneparypHas CBEpXIpPOBOJUMOCTb.

2.Duznyeckre OCHOBBI MIOCTPOCHUSI KBAHTOBBIX KOMITBIOTEPOB. KyOHTHI.

3.KBaHTOBas 3amyTaHHOCTH. J{€KOI€pEHTHOCTb.

4.Dusznueckue SABJICHUS, UCIIOJIB3YCMBIC IJI ITOCTPOCHUA KBAHTOBBIX KOMIIBIOTCPOB: IICPCXOAbI



Jxo3edcona;

5.®Du3uvecKue sSBICHUS, UCIIOIb3YEMBIE JIJISl TOCTPOEHHUS KBAHTOBBIX KOMITHIOTEPOB:KBAHTOBBIC
TOYKH;

6.Ousnyeckue SABJICHUSA, UCITIOJIB3YEMBIC IJIA ITIOCTPOCHHUA KBAHTOBBIX KOMIIBKOTEPOB!: (bOTOHHBIe
KpuCTaJlJIbI.

7. OU3NYECKHUE SABJICHUS, UCIIOJIB3YCMBIC IJI ITOCTPOCHU A KBAHTOBBIX KOMIIBIOTCPOB: 3JICKTPOHHBIC
" AOCPHBIC CIIMHBI.

8.Ousnueckue ABJICHUSA, UCITIOJIB3YEMBIC IJIA ITIOCTPOCHHA KBAHTOBBIX KOMIIBIOTCPOB: HOHBI U
ATOMBI B JIOBYIIKAx.



