MMHUCTEPCTBO OBPA30OBAHU S 1 HAYKU POCCUMCKOU ®EJEPALIN
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKACHUE
BbICLIIEr0 00pa30BaHUs
«/laIbHEeBOCTOYHBIN (eepalbHBII YHUBEPCUTET

(ABDY)
NHXXEHEPHAS HIKOJIA
«COT'JTACOBAHO» «YTBEPXJIAIO»
PyxoBogurens OI1
[Tpubopoctpoenue 3aBenyrommii kadeapoi
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7 7 B.B. IletpochbsHi A B.1. KopoueHniieB
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PABOYAS TIPOTPAMMA YYEBHOM JUCIIATLIAHBI
®usuka B mprubOPOCTPOCHUH

HanpasJsenue noarorosku — 12.03.01, [IpuéopocTpoenue

npo(UiIb MNOATOTOBKHU: «AKYCTUYECKHE TPUOOPHI U CUCTEMBI»
®opMa NOArOTOBKH (0YHAsT)

Nuxenepnas mkona [BOY

Kadenpa [IpubopocTpoenus

Kypc 2 cemectp 4

nekiuu 18 (4ac.)

npakTuyeckue 3aHaTus 18 vac.

naboparopHbie padoTer 18 gac.

BCET0 YacoB ayJJUTOPHOM Harpy3ku 54 (dac.)

camocrosTensHas padora 108 (uac.)

KOHTPOJIbHBIE pabOTHI (KOJIMYECTBO) — HE TIPEAYCMOTPEHO YUEOHBIM IJIAaHOM
KypcoBasi paboTa / KypcOBOM MPOEKT — HE MPETYCMOTPEHO YUEOHBIM IJIAHOM
3a4yeT — He MPEAYCMOTPEHO YUEOHBIM IIAHOM

9K3aMeH 4 ceMecTp

PaGouass mporpamMmma cocTaBieHa B COOTBETCTBHH ¢ TpeOoBaHMsIMHU  (eaepaTbHOTO
rOCyJapCTBEHHOTO 00pa30BaTeNbHOTO CTaHJApTa BBICIIEr0 00pa3oBaHMs, YTBEPXKIEHHOIO
nprka3oM MuHucTepcTBa oOpa3oBanus u Hayku P® ot 19.09.2017 r. Ne 954

Pabouas nporpamma o6cyxaeHa Ha 3aceganuu kadenpsl [IpudopoctpoeHus
npotokon Ne 1 or __ 09 centsops  2019r.

3aBenytomuii kadgeapoii: mpodeccop, A.¢.M.H. B.1. Kopoueniie
CocraBuTenb: TOIEHT Kad. MpUOOPOCTPOEHUS JI.B. T'ybko



Oo6opoTHasi cTopoHa TUTYJIbHOTO Jucta PITY /]

|. Pabouasi mporpaMMa nepecMoTpeHa Ha 3acelaHNH Kadeapbl:

[Iporokon ot 2019 r. Ne

3aBenyronuii kKageapoit

(moamucse) (U.0. damunust)

I1. PaGouasi nporpaMmma nepecMoTpeHa Ha 3acefaHuu Kadeapsbl:

[TpoTokoi ot 2019 r. Ne

3aBenyromuit kadenpoit

(oamuch) (N.0. ®amunus)



AHHOTAIUSA TUCHUIIINHBI

«®Pu3uKa B IpudOPOCTPOCHUMN

JNucuunnuna «®Pusnka B mpubOPOCTPOESHUN» pa3paboTaHa il CTYACHTOB,
oOyuaromuxcst 1Mo HampabiieHuto moarotoBku 12.03.01 IlpubopocTtpoenwue, 1o
npopuiio «AKYCTHYECKHUE TMPUOOPHI U CHUCTEMbI», SIBISETCS AUCIUIUIMHON 10
BBIOODY M BXOOUT B BapHaTUBHYI0 dYacTh Onoka 1 Jlucuurmmmebel (MOIyNN)
yueonoro miana (b1.B.JIB.05.01).

JlucuunnrHa peanusyercs Ha 2 Kypce B 4 ceMecTpe.

OOmrast TPyIOEMKOCTh IUCHUIUIMHBI «Du3nka B TpHOOPOCTPOCHUM
coctaBisier 144 yacoB (4 3a4€THBIX €AUHUI]). YUEOHBIM IJIAHOM MPETyCMOTPEHBI
nekiuoHHeie 3aHATHS (18 dacoB), nabGopartopubie 3ansaTus (18 wyacon),
npakTudeckue 3aHsaTus (18 yacoB), camocTosiTeNnbHas pabota cTynenrta (63 daca),
KOHTPOJIb (27 yacoB). @opMa KOHTPOJIS IO TUCHUILTAHE — 9K3aMEH.

Hucrumnnaa «Pu3uka B IpuOOPOCTPOCHHUI OMMPACTCS HA YKE U3YICHHBIC
JTUCLIMIUIMHBI, Takue Kak «Maremarukay, «®dusuka», «MHbDopmMaTtuka B
npudbopocTpoeHrun». B cBoo ouepeab OHa ABISETCS «(PyHIAMEHTOMY» U
uzydeHus: aucuuiuinabl «Konebanuss u BonHb». CojaepskaHue AUCITUTUIMHBI
OXBAaThIBAET CJICAYIOIMNA KPYT BOIPOCOB: MEXaHUYECKHE MU DJICKTPOMATHUTHBIC
KOJIcOaHMS, pacIpOCTpaHEHUE YIIPYTUX M AJICKTPOMATHUTHBIX BOJH, M3YYEHHUE C
CAMHBIX TO3UIMI KOJIeOATEIbHBIX MPOIIECCOB, BCTPEUAIOIIMXCSA B Pa3HOOOPA3HBIX
(U3UYECKUX SBICHHUSIX U TEXHUYCCKUX YCTPOUCTBAX.

[Tocne w3ydeHHWs JaHHOW JWCIMIUIMHBI CTYJISHTHI JIOJDKHBI 3HATH
byHIaMEHTAIbHBIE 3aKOHBI TPUPOJIBI M1 OCHOBHBIC (DM3MYECKUE 3aKOHBI B 00JIACTH
MEXaHUKH, JJICKTPUYECTBA W MarHeTH3Ma; BJAJACTh HABBIKAMHU TPAKTHYCCKOTO
NPUMEHEHUSI 3aKOHOB (PU3HUKH; yMETh NPUMEHSIThH MATEMaTUYECKHUE METOJbI,
dbu3nueckue 3aKOHBI JUISl  pEeNIeHUS MPAKTHYEeCKUX 3a/lad; HCIOJIb30BaTh
CTaHJAPTHYIO TEPMHUHOJIOTHIO, OMNpPEIENCHUs, O0O3HAUCHUS W  CIUHUIIBI

(bu3nYECKUX BETUUHH.



Heap aucuumiIuHbl: cHOPMUPOBATH NPEICTABICHUA O €IWHOM MPHUPOIE
KOJIEOATENBbHBIX MPOILECCOB, BCTPEUAIOIIMXCS B Pa3HOOOPa3HBIX (PU3UUECKHUX,
OMOJIOTUYECKUX SIBICHUSAX U TEXHUYECKUX YCTPOICTBAX.

3agaum JIMCUMILVINHBL:

1. U3y4YeHHUE K0JIeOaTeIbHBIX CUCTEM PA3IMYHON TPUPOIBL;

2. OBJIaJICHWE METOJaMHU aHaju3a KoJIeOATENbHBIX CHUCTEM pa3IMYyHOU
IIPUPOJBI;, YMEHHMEM HCHOJB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIMH B Npo(ecCUOHAIbHOM  NIEATETbHOCTH, MPUMEHATh  METObI
MaTeMaTHYeCKOr0  aHajuu3a W MOJCIMPOBAHUsA,  TEOPETUYECKOTO U
HKCIIEPUMEHTAJILHOT O UCCIIEI0BAHUS KOJIEOATENbHBIX CUCTEM.

JUis yCHenHoro M3y4eHus AUCUUIUIMHBI Y OOYYaroIMXCsl JIOJDKHBI OBITh
c(OpMHPOBAHBI CIEIYIOUIUE PEIBAPUTEIbHBIE KOMIIETEHIINU:

- CIIOCOOHOCTh K CaMOCOBEPIICHCTBOBAHUIO U  CaMOpa3BUTHIO B
npodeccuoHanpHOM  cdepe, K MOBBILICHUIO OOIIEKYJIbTYPHOIO  YpPOBHS;
CIIOCOOHOCTB BBISIBIISITh €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIEM, BOSHUKAIOIIUX
B Xo0A€ Npo(eCCUOHATBHOW JEATEeIbHOCTH, MpPHUBJICKATh Ui HUX pPELICHUsS
COOTBETCTBYIOIIHH (PU3UKO-MAaTEeMaTUUECKUH ammapar;

- CIIOCOOHOCTDH MPEACTABIATh aJJEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HaHU
Hay4YHYH0 KapTMHY MHpa Ha OCHOBE 3HAaHMsS OCHOBHBIX IIOJIOKCHUH, 3aKOHOB U
METOJOB €CTECTBEHHBIX HAYK U MAaTEMAaTHKH.

B pesynabrare oOcBOEHMS JUCHMIUIMHBI OOYyYarOUIUiicsl JOKEH 3HaTh
(bu3nYecKue mpouecchl U 3aKOHbI PACTIPOCTPAHEHHS] CUTHAJIOB B KaHAJIaX CBSA3M C
YYETOM BJIMSHHS PEATBHOW CpEllbl pacCIpOCTPAHEHHUS, 3aTyXaHue, JONIUIEPOBCKUE
3pdeKTl U Jp.), 03HAKOMUTHCS C DJIEMEHTAMH BOJIHOBOM M T'€OMETPUYECKOI
ONTHUKH, KBAHTOBOH U SIICPHON (PUBHKHU

[Tnanupyemble pe3ysbTaThl OOYYEHHUsS MO JAHHOW IUCHHUIUIMHE (3HAHUS,
YMEHUS, BIAJCHUS), COOTHECEHHBIE C IIAHUPYEMBIMU DPE3YJIbTaTaAMH OCBOEHUS
o0pa3oBaTeNbHON  MPOrpaMMbl,  XapaKTEepU3yIOT  dTanbl  (HOpMUPOBAHUS

CHEAYIOIINX KOMIIETEHIINM:



Kox u ¢popmysimpoBka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMHT
KOMIIETeHIIUH

- OCHOBHBIC  ITIOJIOXKCHHA, 3aKOHbI MW MCTO/bI
CCTCCTBCHHBIX HAYK MW MAaTCMaTUKU B obnactu
3Haer OITMCaHM KoJIe0aTeIbHBIX CHUCTEM,

- OCHOBHBIC 3aKOHBI, OIIMCBhIBAIOIHMEC ITIOBCACHUC
KoJIeOaTeIbHBIX CUCTEM paBHHqHOfI IMPpUPOAbI

K-1 - IPUMCHATH OCHOBHBIE IIOJOXKECHUSA, 3aKOHBI U
CIOCOOHOCTBIO K METOJbl €CTECTBEHHBIX HAyK W MaTEeMaTUKU IIPH
aHaJIM3y IIOCTABJICHHON aHaJaM3e  KoJeOaTEeNbHBIX  CHCTEM  Pa3IMYHOMN
3a/1a4M UCCIICIOBAaHUN B | YMeeT IIPUPOJIBI;

obnacTu - BBISIBUTH CYIIHOCTb IPOOJIEMBI, COCTaBUTh MOJEIb
pubOpOCTpOCHUS KoJsie0aTenbHOI crucTeMbl U CPOPMYIUPOBATh YCIOBUS
€€ IPUMECHECHMUS.

- METOJaMM aHajlu3a KoJjedaTeldbHBbIX CHCTEM
Pa3IMYHOMN PUPOIBL;

Brnaneer - MeToJaMu (PU3UKO-MATEeMAaTUYCCKOTO amnmapara Jiis
ompejieNieHuss ~ MapaMeTpoB U XapaKTEePHUCTUK
KoJ1e0aTeJIbHOM CUCTEMBI MU BOJIHOBOT'O IIpoIiecca

s hopMupOBaHUS BBIILIEYKA3aHHBIX KOMIIETEHLUUH B paMKax IUCIUILIMHBI
«Dusuka B NMpUOOPOCTPOECHUN» MNPUMEHSIIOTCS CIEAYIOIIUE METOAbl aKTHBHOIO
oOyueHusi: mpobseMHOe OOydeHue, TMPOEKTUPOBAHUE, KOHCYJIbTUPOBAHUE W

PEUTHHIOBBI METOJ.

CTPYKTYPA M COJIEP)KAHUE TEOPETHYECKOI YACTH KYPCA
(18 UAC.)

Pasnen 1. Kosaedoanus u BostHbl. (5 yacoB).

TEMA 1. CroGoauble rapMoHnueckue koiedanus (1 vac).

Mexanuyeckue  KoneOaHUs:  ypaBHEHHWE JABW)KEHHS U OCHOBHBIE
XapAKTEPUCTUKU. ['apMOHMYECKUN OCHMIUIATOP. PUBUYECKUA U MATEMATUYECKUI
MaaTHUKU. [IpeBpailleHne SHEpruM NpU  TAPMOHUYECKUX  KOJICOAHUSX.
DnexTpuyecKkrue KoneOaHusi: ypaBHEHUE JBM)KEHUS U OCHOBHBIE XapaKTEPUCTHUKHU.
Cnoxenue rapMOHUYECKUX KOJIeOaHUi OJIMHAKOBOTO HaIlpaBJICHUS
(camocTosATenbHO). ClO)KeHHE  B3aMMHO  MEPHEHIUKYJSIPHBIX  KOJIeOaHH
(caMOCTOSITEIBHO).

TEMA 2. 3aryxatoiiue 1 BeIHYXJIeHHbIe Kosiebanuu (1 yac).



MexaHnyeckue 3aTyxarolme KojieOaHus: ypaBHeHHE JBUKECHHSI 1 OCHOBHBIE
XapAKTEPUCTUKU. DIEKTPUUECKHUE 3aTyXarolue KOJIeOaHus: YpaBHEHUE JBUKEHUS
U OCHOBHBIE XapaKTEPUCTUKU. BbiHyXkJeHHbIe KoieOaHUs. 3aBUCUMOCTD
aMIUTUTY/bl BBIHYKICHHBIX KOJIEOaHUI OT 4acTOThI. Pe30oHaHc.

TEMA 3. ITlepemennsiii Tok (1 gac)

BekropHast nuarpamma HanpspbkeHuil. 3akoH Oma JJid LeNH MEePEeMEHHOIO
TOKa. MOIIHOCTh B IENH MEPEMEHHOrO ToKa. D(QekTuBHbIC (ACHCTBYIOLIUE)
3HAYEHHUS TOKOB U HANPsKECHUH.

TEMA 4. Yupyrue Boussl (1 gac)

BomnoBor mpounecc. [IpomosibHblE M TONEPEYHBIE BOJHBL. Y pPaBHEHUE
IUIOCKOW BOJIHBI. BOJTHOBOE ypaBHEHHE. DHEPreTUYECKUE XapaKTEPUCTUKH BOJIHBI.
Bekrop YmoBga.

TEMA 5. DnextpomarautHbie BosiHbI (1 gac)

[Tonyyenue OMB. OtkpeiThiii KoJeOatenbHbill KOHTYp. Illkama OMB.

Ypasuenne OMB. Dueprus OMB. Bekrop YMoBa-IlolHTHHTA.

Pa3nen 2 BosinoBasi ontuka. (3 yaca)

TEMA 1. Untepdepennus ceera (0,5 gac).

KorepeHTHOCTE BOJIH. MeToAbl MOJIy4YEHHS] KOT€PEHTHBIX HCTOYHHUKOB
cBeTa U HabmoAeHus uHTeppepeHuu. Ooume ycinoBus MHTEPPEPEHIIMOHHBIX
MakCHMyMOB ¥  MHHMMYMOB  CB€Ta  JIByX  KOIEPEHTHBIX  BOJIH.
NutepdepeHIMOHHBIE TOJOCH OT JBYX IIeJed Ha IMJIOCKOM 3KpaHe (METoJ
FOnra). Untepdepenuus B Tonkux nieHkax. Konbua Hetotona. [IpocBeTienue
ontuku. UutepdepomeTpsi.

TEMA 2. Jludpakmus ceera (0,5 gac).

[Tpunmun [Nolirenca-Openens. Judpakuus Openens. Meron 300 Openens.
Judpakuus Ha KpyriaoMm oTBepcTur U nucke. udpakmus Opaynrodepa Ha menu
U Ha AudpakuuoHHOW pemeTke. udpakuus peHTreHOBCKuX Jiydei. dopmyna
Bynbda-bpoarra.

TEMA 3. Tlonspuzanus cseta (0,5 gac)



EcrecTBeHHBbIN U nonsipu3zoBaHHbIi cBeT. [lomspuzaropsl. 3akoH Maimroca.
[Tonsipu3anust cBeTa Mpu OTpPaKEHUHM W MPEJOMIIEHHHM CBeTa. 3akOoH bprocrepa.
[lonspu3anuss cBeTa IpU JABOWHOM JiydenpenomieHud. llosspusanoHHbIe
Opu3Mbl M TOJsApoubl. VICKyccTBEHHass omnTudeckas aHu3oTponus. DddekT
Keppa. Ontuyeckass akTUBHOCTh. Bpaimienue nnockoctu nosspusauuu. O¢p¢ext
dapanes. (2 yaca).

TEMA 4. ucnepcus ceta (0,5 vaca)

B3auMozeicTBue SIEKTPOMArHUTHBIX BOJH C BeELIECTBOM. Jlucnepcus
ceeta. HopmanbHas W aHOMallbHas JUCHEpPCUs. OJIEMEHTapHas 3JIEKTPOHHAS
teopusi nucnepcuu. [lornomenne cBera. 3akoH byrepa. Paccesnne ceera. 3akoH

Penesi. MonekymnsipHoe paccesinue cBeta. (14ac).

Paznen 3. KBanToBasi ontuka (3 yaca)

Tema 1. TeruioBoe uznyudenue 1 gac)

XapaKTEpUCTUKHU TEIUIOBOIO HW3JIYy4YEHHs. 3aKOHBI TEIUIOBOTO H3IYYCHHS:
3akoH Kupxroda, 3akon Credana-bonbiiMana, 3akoH cmenieHusi Buna. ®opmyna
Panes-Jlxxunca. 'nnore3a [Inanka. Onrudeckas IUpOMETPHUSL.

Tema 2. ®otordpdext (1uaca).

Bunbt u 3akonbr porodddexra. 3akonsl CroneroBa. KBantoBas mpupona
cBera. YpaBHeHue DitHmTeHa i oroaddexra. Ipdpexr Komnrona. @oTOHBI.
JlaBieHue cBera.

Tema 3. Atom Bogopoaa B Teopuu bopa (1 gaca)

Omneitel Pesepdopaa. Anepnas mogens ctpoeHusi aroma. [loctynatel bopa.
DHeprus atoma Bojopoaa. CnekTp atoMa BOJI0po/ia

Pa3znen 4 JiieMeHTHI KBAHTOBOI MeXaHUKHU (2 4yaca)

Tema 1 BoxnoBele cBolicTBa Beniectna (0,5 daca)

I'mnoteza J[le bpoitng. OnbeITHOE MNOATBEPKACHUE BOJHOBBIX CBOMCTB
BEIECTBA. 3aKOHOMEPHOCTH OINMCAHMS MOBeNeHUS MHUKpoyacTull. CooTHOIIEHUE
HeomnpeaenenHocrel ['eiizenOepra. BomHoBas ¢(yHKUMS U ee CTaTUCTUYECKUI

CMBICIJI.



Tema 2. Ypasuenue llpeaunarepa u npumepsl ero pemreHus (1 gac)

CrammmonapHoe  ypaBHenue Illpemunrepa. JIBukeHue 4YacTUIBI B
OJTHOMEPHOU MOTEHIHAIBHOU siMe. [IpoX0okKaeHrne YacTULIbl YEPE3 MOTCHIINATbHBIMI
O0apbep. KBaHTOBBIN OCHIMILIATOP.

Tema 3. duzuka TBepaoro Tena (0,5 gaca)

DJieMeHThI 30HHOU Teopuu. [IpoBOAMMOCTD METAIIIOB U MOJIYIPOBOJHUKOB.
KOHTaKTHBIE SBIEHNUS HA TPAHULIE JBYX METAJIIOB.

Paznen 5. DnemenTsl sipepHoil pusnku (5 4acoB)

Tema 1. CocTaB 1 XapaKTEpUCTHKU aTOMHOTO sAjpa. (1 gac)

OTkpblTHE TPOTOHA W HeWTpoHa. HykinoOHHas MoOIenb CTpPOEHHS Anpa.
JledexTt macchl. DHEprus CBA3U. Y I€JIbHAs SHEPTHsI CBSI3U.

Tema 2. PaguoaktuBHOCTSH (1 9ac)

EcTecTBeHHass U UCKYyCCTBEHHAsl PaJUOAKTUBHOCTh. BHIbI panoaKkTUBHOIO
pacmazna. 3aKOH paguOaKTHUBHOIO pacmnaga. XapaKTepUCTUKH pacrnana. [IpaBuio
cmemenus Connu.

Tema 3. SAnepusie peakuuu (1 gac)

MexaHn3M W OCHOBHBIE XapaKTEPUCTUKH SIICPHBIX peakuui. SnepHbie
peakiuu Ha HeuTpoHax. Peakumu pgenenus. llenHbie sigepHBIE  pEaKIHM.
TepMosiiepHbIE peaKIUu.

Tema 4. Mup snemenTapubsix yactuil (1 yac)

OcCHOBHBIE XapaKTEPUCTUKH DJIEMEHTApHBIX yacTull. Kiaccuduxarms
aneMeHTapHbIX vactul. KBapku. I'mroonsl. COBpeMEHHBIE MPEACTABICHUS O
cTpoeHnu Marepuu.

3axmounTenbHas ekius. CoBpemenHas pusndeckas kapruaa mupa.(1 9)

[Tonsitue o Hayunoit kaptune mupa (HKM), EcTecTBeHHOHAy4YHOM KapTHHE
mupa (EHKM) u ®usndeckoit kaptune mupa (OKM). O6mume mpeacraBieHus o
JIOTUKE pa3BUTHs (pu3myeckoro 3HaHus. Teopuss HayuHbix peBomormii T.KyHa.
Crpyktypa @KM. DOranel nepuoguzanmu DOKM. OcCHOBHBIE  4YepTHI

KBAHTOBOIIOJIEBOM KapTHUHBI MUpaA.



Il. CTPYKTYPA M COJEP)KAHUE IPAKTUYECKOMN YACTH
KYPCA

IIpakTuuyeckue 3ansatus (18 yacos)

IIpakTuyeckoe 3ansitue Nel. (2 yaca)
Tema: MexaHuka.

IpakTnueckoe 3ansaTue Ne2 (2 yaca)
Tema: DaeKkTpoAMHAMHUKA.
IMpakTyeckoe 3ansaTue Ne3. (6 4acos)
Tema: Konebanus v BOJIHBI.
IpakTnueckoe 3ansiTue Ned (4 yaca)
Tema: KBaHnToBas onruka
IpakTueckoe 3ansitue Ne5. (2 yaca)
Tema: KBanToBasi MexaHHKa.
IIpakTHyeckoe 3ansitue Ne6 (2 gaca)

Tewma: SAnepnas pusuka.

JlaGopaTopHbie padorsl (18 yac.)

JlaGopaTopnas padora Ne 1. (2 gaca)

BBonnoe 3anstue. Teopus uszmeputenbHbix npuOopoB. [IpaBuna TexHUKH
0e30MacHOCTM  MpU  BBINOJHEHUUM  JTAOOPATOPHOIO  AKCHEPUMEHTa IO
AIEKTPOMArHeTU3My, aTOMHOMU U SEpHON (hU3UKE.

JlaGopaTopHnas padora Ne 2 . (2 yaca)

Hudpakunonnas pemierka. Judpakius Ha ogHo# menu. THTeHCUBHOCTB.

JlaGopaTopHnasi padora Ne 3 . (2 yaca)

Hudpakuus >IEKTPOHOB.

JlaGopaTopHasi padora Ne 4 . (2 yaca)

Onpenenenne paanyca KpUBU3HBI JJUH3bI IO KoJibliaM HproTOHA.

JlaGopaTopHasi padora Ne 5 . (2 yaca)



HccnenoBanne BRIHYXISHHBIX KOJIeOaHM B KOJIEOATETHHOM KOHTYPE
Jlaboparopnasi padora Ne 6 . (2 yaca)

N3yuenue cnektpa aToma BoJ0poa

Jlaboparopnasi padora Ne 7 . (2 yaca)

Haxoxnenune nocrosuuoi [ nanka.

JlaGopaTopHnasi padora Ne 8. (2uac)

Pacuer hokyCcHOTO pacCcTOSHUS PacCEUBAIOIICH U COOMPAFOIICH JTUH3HI.
JlaGopaTopHbie padoTa Ne9

HtoroBoe 3ansaTue (2 yaca)

1.  YYEBHO-METOAMYECKOE OBECIHEYEHHUE
CAMOCTOSTEJIBHON PABOThI OBYYAIOIIUXCSI

VY4eOHo-MeToinuecKoe 00ecreueHne caMOCTOATENbHON paboThl CTYIEHTOB
1o aucuuiuinae «@u3rka B mpudbopocTpoeHun» npeacTtaieHo B [Ipunoxenun 1 u
BKJIFOUYAET B ceOs:

a. miaH-rpauK  BBIMOJHEHUS ~ CAMOCTOSITENBHOM  paboOThl IO
JUCLMIUIMHE, B TOM YMCJIE IPUMEPHBIE HOPMBI BPEMEHU Ha BBINOJHEHUE I10
KOKJIOMY 3a/1aHUIO;

b. XapakTepUCTUKa  3aJlaHuil IS CaMOCTOATENIbHOW  paboThl
o0yJaroluxcs 1 METOUYECKIEe PEKOMEHIALUY IO UX BBIIIOJIHEHUIO;

C. TpeOOBaHMS K TMPEACTaBICHUIDO W  OQOPMIICHUIO PEe3yJbTaTOB
CaMOCTOATENbHON pabOThI;

d. KPUTEPHUH OLICHKH BBIITOJTHEHUS CaMOCTOSITEIIFHON pabOTHI.

IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

JOITYCK K 9K3AMEHY BO3MOJKEH TOJIBKO IT1P1 BBITIOJIHEHMN
JIABOPATOPHBIX PABOT, ITPEAYCMOTPEHHBIX PITY .



n/n

KonTponupyemeie
pas3zelbl / TeMbI
JUCIUTIAHBI

Kogp! u 3Tamnsl popmupoBaHus

KOMIIETEHIIUN

OueHoYHbIE CpEeACTBA

TEKYILHI
KOHTPOJIb

IPOMEXKY
TOYHAs aTTeCcTa
s

[TepBas vacTh Kypca:
Pasnen 1. KonebOauus
U BOJIHEL.

OIIK

[1K-3

3Ha€T — OCHOBHBIE
(bu3HYECKUEe 3aKOHBI U
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4.91neMeHThI A7Ipa U JIEeMEHTapHBIX

KBAaHTOBOU MEXaHUKHU YacTHLl; YCTPOMCTBO U
5.0eMeHTBl  SepHOU NPUHLUIB  IEUCTBUS
¢buzukn buzneckux
pUOOPOB;
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Tumnossie KOHTPOJIbHBIE 3a1aHus, METOIMYECKUE MaTepualbl,
OTIPEJISIISIIONTNE TPOIEAYPHl OICHUBAHUSA 3HAHWM, YMEHUW W HABBIKOB W (WJIH)
OTbITA JEATETLHOCTH, a TaKXKe KPUTEpUM M TOKa3aTesl, HEoOXOIUMBbIE ISt
OIICHKM 3HAHWM, YMEHUW, HABBIKOB M XapaKTEPHU3YIOIIME ATanbl (POpPMUPOBAHUS
KOMIIETCHIIMM B TIPOIECCE  OCBOCHHS  OOpa30BATENBHOW  MPOTPAMMBI,

npeacrasieHsl B [Ipunoxenun 2.

V. CHUCOK YYEBHOM JIUTEPATYPBI U TH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIIMHbI
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VI. METOAUYECKHUE YKA3AHUSA IO OCBOEHUIO TNCHUIIJINHBI

[Ipu n3ydyeHun nucuuIiuHbl «PU3KMKa B MPUOOPOCTPOCHUM» Pa3BUBACTCS
komriereHnust OIIK-5. M3yueHue MUCHUIUIMHBI MPEAINoJiaraeT MOCTyHaTeIbHBIN
MOAXOJ IO MPUHLHUITY YCIOKHEHUS OT 3HAKOMCTBA C TEOPUEUW M PACCMOTPEHUS
MPAKTUYECKUX TPUMEPOB, 10 CAMOCTOSTEIBHOTO M3YYEHUS JIUCLUILIAHBIL.
Kpatkwuii Kypc neKiuii mo JUCIUIIIMHE TMPeICTaBlIeH B UHPOPMAIIMOHHON CHUCTEME
Blackboard.

IIpy n3ydyeHuM OUCLMIUIMHBI OCYLIECTBIIAIOTCA TEKYLIUH, MPOMEXYTOUHBIN
Y UTOTOBBIA KOHTPOJIb IO JUCLUIIINHE.

Texyuii konTposib (TK) ocHOBaH Ha yCTHOM OIpoce pa3 B HEACIIO.

OcnoBHass nenb TK: cBoeBpeMeHHass OLEHKa YCIEBAEMOCTH CTYJEHTOB,



noOyxjaronasi ux paboTaTh pPaBHOMEPHO, MCKIIOUas Malble 3arpy3Kd WId
Neperpy3Ky B TEUEHUE CEMECTPA.

[TpomexyTounsiii koHTpob (IIK) — ocymiectisieTcs B Gpopme pyOeKHBIX
KoHTpoJbHEIX paboT (PKP). U tectupoBanus no pasnmenam. Lens [1K: mobyauth
CTYyICHTOB OTYUTATbCS 3a YCBOCHHME pas3fena IUCLHHUILUIMHBI HAaKOMUTEIbHBIM
oOpa3oM, T.e. CHayajla 3a NEPBBIM, 3aTeM 3a BTOPOM pazlieibl Kypca. YCIelHoe
Harncanue PKP mo3Bonser cryaeHTy paccuuThIBaTh HAa BBICTABICHUE JTOCPOYHOM
HK3aMEHAIMOHHON OleHKH. 3a UK o0yueHus npexycmorpeno 6 PKP u 6 ceancos
TECTUPOBAHUSI.

Uroroseiii koHTposnb 1o gucuuiuinHe (MKJ) - »To mpoBepka ypoBHS
y4€OHBIX JTOCTHXKEHHUI CTYIEHTOB IO BCe AucuMILiuHE 3a cemecTp. Dopmbl
KOHTpoJisi: 3aueT. I[IpoBoauTcs TpaauIMOHHBIM cnocoboM. Llens wuTOroBOrO
KOHTpOJISL: TpOBEpKa 0a30BbIX 3HAHWN AMCLUMIUIMHBI, TOJYYEHHBIX IpU €€
U3YYEHUHU, I TOCIEAYIOIEro oOydeHuss U Oyayuied npodeccruoHanbHON
NEeSATEIbHOCTH.

Pexomenmanum mo padore ¢ JIMTEPATYypoOii: MNPOCITYIIAHHBIM Marepual
JeKUMH CTYAEHT JOJDKEeH mpopadorarb. Jljisi 3TOro B TMpoliecce OCBOEHUS
TEOPETUUECKOr0 MaTepuaia JUCHUILIUHBI CTYJEHTY HEOOXOAUMO BECTH KOHCIEKT
JeKUUN U 100aBIATh K JIEKIIMOHHOMY MaTepuaity MHGOpMaluio, MOJyYEHHYIO U3
PEKOMEHIyEeMOW JTUTEPATYPHI UM UHTEPHET UCTOYHHUKOB.

KoHCIeKT nekuuid pEeKOMEHIYEeTCS HauyuHaTh C IUIAaHAa M3J1araeMoro
MaTtepuana, yToObl g ce0si CTPYKTypUpPOBAaTh COOTBETCTBYIOUIYIO TEMY JIEKIUH.
KoHcrnekT He AomKeH ObITh OCIOBHBIM. JKenaTenbHO 3amuChiBaTh JIEKIIMOHHBIN
MaTepual KpaTKo, TOJIBKO CaMO€ CYIIECTBEHHOE. PEKOMEHIOBAHO MCIOJIb30BATh
NoJIst JIJIsl 3aMETOK WUJIM BOIPOCOB, KOTOPBIE CTYIEHT HE MOHSJI BO BpeMsl JIEKIIUH,
JUIs  TOro, 4ToObl WX YTOYHHUTh Yy TMpenojaBaTess, HO MpeABAPUTEIHHO
NONBITABIINCH HAUTH OTBET CAMOCTOSATEIBHO.

K nekuusiMm HeoOX0AMMO TOTOBUTHCS. [l 3TOro CTyAEHT MAOJKEH
IPOCMOTPETH MaTepHal OyAylieil JTeKIuu 3apaHee, OTMETUTD JJisi ceOst Hanboee

CJIOXXHBIC WJIM HCIIOHATHBIC MAaTCpHUalibl JICKOUH, C TCM, YTOOBI 3aJ1aTb BO BpEMA



JIEKIIUM COOTBETCTBYIOIIME BOIMPOCHI MpenojaBaTento. Takod Mmoaxoa MO3BOJIUT
jerde u 060Jee NeTalbHO YCBOUTH JaHHYIO AUCIUILIMHY.

[IpakTyeckre 3aHATHA HalEJeHbl Ha 3aKperuieHUue JIEKIMOHHOTO
Marepuana. K HUM CTyJIeHT J107KEH TOTOBUTHCS 3apaHee CaMOCTOATENIbHO, U3YUYHB
IJIaH  3aHATHS, COOTBETCTBYIOUIYIO  TEeMYy  JIEKI[UHM, PEKOMEHJIOBaHHYIO
npenojaBaresieM JIMTEpaTypy MW BOMPOCHl I MOATOTOBKU. IIpoBencHue
MPAKTUYECKOIO 3aHATHUS B AyJAUTOPUM HAUYMHAETCA C YCTHOTO OIpOca, TaKkou
MOAXOJ, JaeT BO3MOXKHOCTH IIPENOJaBaTeNl0 OIEHUTh TOTOBHOCTh CTYACHTa K
BBITIOJTHEHUIO TMOCTABJICHHBIX 3a/1a4 B COOTBETCTBYIOIICH MpakTUYECKO padoTe, a
CaMOMYy CTYJCHTY TMOJIONTH OTBETCTBEHHO K TIIOJTOTOBKE K 3aHSITHIO, YTO
CIIOCOOCTBYET JIy4IlIeMy YCBOCHHIO U3y4aeMOro MaTepuarna.

JIabopaTopHBIil TPaKTUKYM IPOBOJUTCS B JabopaTopusix Kadeapbl PU3NKH.
JInsi TMOATOTOBKM K 3aHATHUIO CTYACHTY HEOOXOJUMO H3YYUTh METOJUYECKUE
yKa3zaHus Mo AaHHOU padoTe. [Ipu BbIMmoaHEeHUN 1a00paTOPHOM PabOTHI CTYACHTHI
NpUOOPETAIOT HAaBBIKM MPOBEIEHUS (DU3MUECKOTO 3KCHEpHUMEHTa U 00pabdOTKH
AKCTICPUMEHTAJIbHBIX JTaHHBIX. Bo Bpems 1abopaToOpHOro MpakTUKyMma CTYICHTHI
3HAKOMSITCSI C YCTPOMCTBOM U MPUHITUTIAMH JACHUCTBUS (PU3NUECKUX MPUOOPOB U UX
AJIEMEHTOB.

BueayautopHas camocTosiTebHas paboTa HalleJdeHa Ha yriyOJeHue u
3aKpEIUICHUE 3HAHUM CTYAEHTOB MO JAaHHOW JucuuIuinHe. CamocTosATeNnbHas
paboTa omupaeTcs Ha JICKIIMOHHBIA MaTepHall, MaTepHasl MPaKTHUYCCKUX 3aHATHH U
Ja00paTOPHBIX PaboOT, KPOME TOTr0 JOMOJHHUTEIBHO CTYACHT JOJKEH H3y4aTh
COOTBETCTBYIOIIYIO JIUTEPATYpy MO JUCHUIUIMHE «DU3MKa», PEKOMEHOBAHHYIO
npernojaBareneM. Bum camocTosTenpbHOM palOThI: MOATOTOBKA K JICKIUSM, K
MPAKTUYECKUM 3aHIATHUSIM U K JIA0OpaTOPHBIM pabOTaM.

PexoMeHIalMu 10 MOATOTOBKE K 3K3aMeEHY: II0 JAHHOM JUCUUIUIMHE
MpEAYyCMOTPEH 3K3ameH (4 cemecTp).

Ha 3auéTtHOil Henmene W B MEPUOJ CECCHUM HEOOXOJAMMO HMETh TOJHBIN
KOHCIIEKT JICKIIUW ¥ MpopabOTaHHbIE MpaKTHIecKue 3aHsaTusl. [lepeuens Bompocon

K DJK3aMEHy IoMelieHbl B (DOHAE OLEHOYHBIX CpEeACTB (MpUIOKEHUEe 2).



['oTOBUTBHCS K cllaue 3K3aMEHa JIy4llle CUCTEMATUYECKH: MTPOCIYIINBAS OYEPEAHYIO
JIEKIUI0, MPOpaboTaB OYEpPEIHOE MPAKTUYECKOE 3aHATHE, BBHIMOJHHUB U 3alUTUB

Jab0paTopHbIC pabOTHI.

VIII. MATEPUAJTBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUILIAHBI

Jlns  ocymiecTBIeHUST 00pa3oBaTeIbHOrO TpoIecca IO  JUCIUIUINHE
CYIIECTBYET ayIUTOPHsI C MYJIbTUMEIUHHBIM OOOpPYJAOBAHHEM I MPOBEICHUS
JCKIIMOHHBIX W TIPAKTUYCCKUX 3aHATHH M 4 ayauTOPUH C COBPEMECHHBIMU
7a00paTOPHBIMU yYCTAHOBKAMU. B MyIbTUMENIUWHBIX ayJUTOPUSIX YCTAHOBJICHO
cieayroliee o0Opy/I0BaHUE: MPOEKTOP, HOYTOYK, dKpaH, TEJIEBU30pP, JOKYMEHT-

Kamepa.

HanmeHnoBaHue
000pYIOBaHHBIX TTIOMEIIIEHUH U
MMOMEIICHUI JIJIsI
CaMOCTOSITENIbHOM paboThI

HepequL OCHOBHOI'O O60py,Z[OBaHI/I$I

Yactoromep ®P-551A; yactoromep U3-34; Hacroromep U3-
32;

JlaGopaTopHbIe yCTaHOBKH

Hoyrtoyk Lenovo ThinkPad X12le Black 11.6"
HD(1366x768) AMD E300.2GB DDR3.320GB

Yactoromep  Y3-54; Ilpubop C1-76;  Komrmekt

JIaGoparopuu Kageapsl
¢uzuku, aya. D 627

JIaGopartopus o0opynoBanus Nel;

BeruucnurensHon TexHUKH | JIabopaTOpHBI KOMIUIEKT OCHOB pa3pabOTKU MHKEHEPHBIX
Kadeapel  MPHOOPOCTPOCHHMS, | MPUIIOKEHHI 1 crcTeM coopa nanHbix NI USB-DAQ Bundle
ayn. E 628 X-series; VYyebHo-HCCcIe0BaTEIbCKUT KOMILJIEKC

MoynbHbIX prbopoB NI Modular Instruments Kit
Momno6iok HP ProOme 400 All-in-One 19,5 (1600x900),
Komnberotepnsiii  kimace, Aya. | Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
E628 SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb
kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-1-1 Wty
Momno6iok HP ProOme 400 All-in-One 19,5 (1600x900),
Core i13-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb
kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-1-1 Wty
Cxopocts nocrymna B Uatepuer 500 MouT/cexk.

npoekTop 3-chip DLP, 10 600 ANSI-nmm, WUXGA 1 920x1
200 (16:10) PT-DZ110XE Panasonic; skpan 316x500 cm,
MyneTumenuiinas aynuropus | 16:10 ¢ 31, nmpuBomoM; KpenjeHUE HACTEHHO-NOTOJIOYHOE
Elpro Large Electrol Projecta; mpodeccuonanpHas XK-
manens 47", 500 Kn/m2, Full HD MA4716CCBA LG;

Yurtaneusie 3anel  Haydnoit
OMOIMOTEKH JIBOY c
OTKPBITBIM JOCTYTIOM K (DOHITY
(xopmyc A - yposens 10)




MOJICMCTEMA BUJIEOUCTOUYHUKOB TOKyMeHT-kamepa CP355AF
Avervision; moAcHCTEMa BHICOKOMMYTAIMH; IOJICUCTEMA
ayAMOKOMMYTAallMd M 3BYKOYCWJICHHS;  IOJCHCTEMa
MHTEPAKTHUBHOTO  ympasieHus;  OecnpoBognsie  JIBC
obecrieueHbpl  cucTeMoil Ha  0a3e  TOYeKk  JocTyma

802.11a/b/g/n 2x2 MIMO(2SS)
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MUHUCTEPCTBO OBPA3BOBAHNS U HAVYKU POCCUNCKOM
®EJIEPALINN
denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHUs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

NHKEHEPHAS HIKOJIA

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIIUXCS
no aucuumiIuie «®@u3nka B npudopocTpoeHnn»
HAITPABJIEHUE ITIOATI'OTOBKMH - 12.03.01, IPUBOPOCTPOEHMUE

[TPO®UJIL TOJATOTOBKU: «AKYCTUUECKUE [TPUBOPBI U CUCTEMBbI»
®OPMA IOJATOTOBKHU (OYHAS)

BaaauBocTok

2019



H.]IaH-rpa(])mc BBINIOJIHEHHUSI CAMOCTOSITEIbHOM paﬁoTLI o IMCIMIIJINHE

®du3uka B IPUOOPOCTPOEeHUH (YeTBEPThI y4eOHbIH ceMecTp)

Ne Hara/cpoku Bun IIpumepHsbIe ®opMa KOHTPOJIA
n/m BBITIOJTHEHU S CaMOCTOSITENTbHOM HOpPMBI BPEMEHU
paboThI Ha BBIMIOJTHCHHE
1 04.02-20.05 ITonroroBka k 20 YcTHBIN onpoc
3aHATHSIM
2 04.02-20.02 ITonroroBka k 20 Tectrl, PKP
TecTupoBaHuio Ne 1 u
K PKP Nol
3 01.03-20.03 IMoaroroska K 20 Tects1, PKP
tecTupoBaHuto Ne 2 u
K PKP No2
4 1.04-20.04 Ne3 28
5 1.05-20.05 Ne4 20

CaMmocTosTenbHast paboTa CTy/I€HTOB HallpaBjieHa Ha PELICHHUE CIIETYIOIINX
3a1ad:

1. - CTUMYJHMpPOBAHHE PUTMUYHOM y4eOHOW, TIO3HABATENHHON W
TBOPYECKOU IEATEIIBHOCTH B TEYEHNE BCETO CEMECTPA;

2. - COBEpILIECHCTBOBAHME HABBIKOB IOMCKA HEOOXOJIMMON HAay4HOU H
y4e0HO-METOINYECKON JIUTEPaATYPhl;

3. - COBEpIICHCTBOBAaHME YMEHMH pemarb (QuU3nyecKkue 3ajayu

Pa3IMIHOTO YPOBHA CIIOKHOCTH,

4, - Ppa3BUTHE AHAIUTUYECKOTO MBIIUICHUS W KOMMYHHKATHUBHBIX
CITOCOOHOCTEM.
5. [Ipy mOATOTOBKE K MPAKTUYECKUM 3aHITHSAM CTYACHTHI HW3Yy4arOT

HAy4YHYIO, Y4€OHYI0O M METOJMYECKYIO JHUTEPaTypy MO COOTBETCTBYIOIIEH Teme
(CcM. TEMBI 3aHITUI TPAKTUUYECKON YacTH Kypca).
6. I[Ippy  moamroroBke Kk  TectupoBanuto u  PKP  cryneHTs!

PYKOBOIACTBYIOTC:A Tp€6OBaHI/I}IMI/I K HX IOATOTOBKEC, IIPCACTAaBICHHBIMHU B




MenuanpeseHtaunn  «Kpatkuit kypc nexkuui no aucuuiuimHe «®Pusmka B
npudopoctpoenun». IIpumepnsie BapuanTel PKP u TecTOBBIX 3amaHuil, a Takxke
KPUTEPUHU UX OLICHMBAHUSA IPEACTABICHBI B NPUIOKEHUH 2 «DOHJ OLEHOYHBIX

CPEICTB»

1. PaboTa ¢ TeopeTH4eCKUM MATEPUAIOM.

Henab: mony4uTh XOpOIIKME 3HAHUS MO JAUCIMIUIMHE U HAYYUThCS paboTaTh

CaMOCTOSATEIBHO.
3agayu:
- IpUOOpETEHNE HABBIKOB CAMOCTOSITEIbHOU PabOThI C IEKIIMOHHBIM

MaTepuaioM;

- TpUOOPETEHHE HABBIKOB CAMOCTOSITEIIbBHOW pabdOThl C OCHOBHOM U
JOTIOJIHUTEIBHOM JINTEPATYPOM, MOJIb30BAThCSI HHTEPHET — PECYPCAMHU;

- YMCHHUE aHAJIU3UPOBATh MPAKTUYECKHE 3aJlaud, CTAaBUTh U PEIIATh
aHAJIOTUYHBIE 3a/Ia4H.

PaboTa ¢ TeopeTHuecKMM MaTepUaIoM JIOJKHA OCYIIECTBISATHCS Ha OCHOBE
JIEKIIMOHHOTO Kypca AUCUUIUIAHBL. J[JIsI 3TOr0 CTYIAEHT JOJKEH BECTU KOHCHEKT
JICKIIUIA U yMETh paboTaTh C HUM.

PaGota ¢ suTeparypoil mpeanoiaraer CcaMOCTOSTENbHYI0 padoTy ¢
y4eOHUKaMHU, KHHTaMd, Y4Y€OHBIMU MOCOOUSIMH, Yy4eOHO-METOIUYECKUMU
MOCOOUSIMHU 110 BBITIOJIHEHUIO KypCOBOM paOOThI U BHIITYCKHON KBATU(PUKALIMOHHOM
paboThl, ¢ HOPMAaTUBHO-TIPABOBBIMU HCTOYHUKaMU. IlepeueHb nuTEpaTyphl:
OCHOBHOM, JOTNOJIHUTEIbHOW, HOPMATUBHOW W HMHTEPHET-PECYPCOB IPUBEICH B
pazaene V «YyeOHO-MeTOAMUYECKOE OOECIeUeHUEe MUCIUIUIMHBD) HACTOAIICH
paboueit mporpaMmel.

YMeHue camMoCTOATEeNHHO padoTaTh C JUTEPATYpPOH SIBIACTCS OJHUM U3
BOKHEHUIIMX YCJIOBUM OCBOCHMS IUCHMIUIMHBI. [louck, m3ydeHue u mnpopadoTka
JUTEPATYPHBIX UCTOYHUKOB (POPMUPYET y CTYCHTOB HAYUYHBIN CITOCOO TO3HAHUS,

BBIpa6aTI>IBaCT HAaBBIKM YMCHHUS  YUYUTBCS, II0O3BOJISIET B ,Z[&JII)HCﬁH.ICM B



NPAKTHUECKON padoTe MOCiIe OKOHYAHHSA YHHUBEPCHUTETA MPOAOKATH MOBBIMIATH
CaMOCTOSITENIFHO CBOIO KBATH(PHUKAIIUIO U TPUOOPETATh HYKHbIE KOMIIETCHITUH JIJIsI
JanbHeHIero pocra B npodeccum.

CaMmocTosTenbHass paboTa ¢ JUTEpaTYpHBIMH HCTOYHUKAMU TpeOyeT OT
CTY/IHTa YCHUIYMBOCTHU, TEPIIEHUS U COCPEIOTOUEHHOCTH. UTOOBI Jydille MOHATH
CYIIECTBO BOMPOCA, >KEJIATENbHO 3aKOHCIEKTHPOBATh H3y4aeMblil MaTepual,
cienaTh HYXXHBIE TIOMETKHM, OTMETUTh BOINPOCHI M KOHCYJIbTAIlUH C

IMpCrnoagaBaTCICM.

2. [ToaroroBKa K KOHTPOJIbHBLIM padoTam.

Hesb: MOMyYUTh XOPOIINE 3HAHUS 0 JUCIHUIUIMHE U HAYIUTHCS paboTaTh

CaMOCTOSATEIIBHO.
3amayu:
- MpUOOpETEeHNE HABBIKOB CAMOCTOSITEIIBHON PaOOThI PEIICHUS 3a/1aY;

- TpUOOPETEHHE HABBIKOB CAMOCTOSITEIIBHOW pabdOThl C OCHOBHOM U
JOTIOJTHUTEIFHOU JTUTEPATYPOM, TTOJIH30BATHCS HHTEPHET — PECYypCaMU;

- YMEHHE aHaJM3UpOBaTh MPAKTUYECKUE 3a7add, CTaBUTh M peElIaTh
aHAJIOTUYHbIC 3a]1a4H.

KoHTponbHBIE PaOOTHI MO3BOJIIOT 3aKPEMHUTh TCOPETHUYCCKUN MaTepua
Kypca. B mporiecce uszydeHuss QU3MKU CTYACHT JOJKEH BBIMOIHUTH B KaXKJIOM
CEMECTpEe TpPH KOHTPOJIbHBIE paboThl. Pemenne 3amad KOHTPOJBHBIX pabOT
SIBJIICTCSI TIPOBEPKOM CTETICHHM YCBOCHHS CTYJACHTOM TEOPETHYECKOTO Kypca, a
OIICHKA TperojaBareiss Ha padOTy MOMOTAIT €My J0padoTaTh W MPABUIBHO
OCBOWTH pas3lIMYHbIC pasneibl Kypca ¢usuku. [lepen BuIMOTHEHHEM KOHTPOJIBHOMN
paboThl HEOOXOAMMO BHUMATEIHLHO O3HAKOMUTHCS C MPUMEpPaMU PEIIeHUs 3aaa4
M0 JaHHOW KOHTPOJIbHOM paboTe, ypaBHEHHSMU U (OpMyJaMu, a TakXKe CO

CIIpaBOYHBIMH MaTCpHalaMU.

3. Metoanuyeckne yKa3aHusl K BbINOJHEHHIO KOHTPOJIbHOI padoThl.



KoHTposibHYI0 paboTy cieayeT BBIIONHATh akKypaTHO. [l mosicHeHus
pelleHus 3alayd TaM, IJI€ 3TO HYXHO, aKKypaTHO CIEJlaTh YepTeX; pELICHHE
3aJa4d M UCHOJb3yeMble (POPMYIBI JOKHBI COMPOBOXKAATHCA TMOSACHEHUSMU; B
HNOSICHEHUAX K 3a7aue HEOOXOAMMO yKa3blBaThb T€ OCHOBHBIE 3aKOHBI U (DOPMYJIBI,
Ha KOTOpBIX Oa3zupyercs pelleHHe JaHHOM 3ajjaud; MpHU IOJYYEHUU pPACUYETHOM
dbopMynbl Ui pelIeHUs] KOHKPETHOM 3a/ladd MPHUBOJIUTH €€ BBIBOJ; 3a7ady
PEKOMEHIYETCSl PELIUTh CHadyajla B OOUIEM BHUJE, T. €. TOJIbKO B OYKBEHHBIX
0003HAYEHUSAX, MOSACHAS TMPUMEHAEMblE NpPH HamucaHuu (Hopmys OyKBEHHbIE
0003HAYEHUs; BBIUUCIEHUS CIEAYyEeT NPOBOJUTH C TIOMOUIBIO IIOJICTAHOBKH
3aJJaHHBIX YHCIIOBBIX BEJIIMYMH B pacyeTHylo ¢opmyiy. Bce Heobxoaumbie
YHUCJIOBbIE 3HAYEHUS BEJMYMH JOJKHBI OBITh BbIpaxkeHbl B cucteme CU (cm.
cupaBouHble Marepuanbl). [lo OKOHUaHME pelieHus NPOBEPUTH €IUHUIIBI
MOJIyYEHHBIX BEJIMYMH IO pacueTHOW (opMylie M TEM CaMbIM IMOATBEPAUTH €€
PaBUIBHOCTD; KOHCTAHThI (PU3UUYECKUX BEIUMYHMH U APYTHE CIPABOYHBIE JAHHBIE

BBIOMPATH U3 TAOUII.

4. BoinoJiHeHHe J1a00PaTOPHBIX PadoT.

Heab: MoMy4YnTh XOPOIINE 3HAHUS MO AUCIUIIMHE W HAYYUTHCS padOTaTh
CaMOCTOSITENIbHO.

3agaum:

- NpUOOpEeTEeHHE HAaBBIKOB  CAMOCTOSITEIBHOM  paboThl  IpH
BBIMIOJIHEHUH  J1a0OpATOPHOTO TMPAKTUKyMa 3HAKOMCTBO C YCTPOHMCTBOM U
NPUHIIATIAMHA ACUCTBUS (PU3UUECKUX IPUOOPOB U UX DJIEMEHTOB;

- TpUOOPETEHHE HABBIKOB CaMOCTOSITEIIBHOW pabdOThl C OCHOBHOW U
JIOTIOJIHUTEIBHON JIUTEPaTYPOH, MOJIB30BATHCSI HHTEPHET — PECYPCAMU;
- YMEHHUE aHATM3UPOBAThH PE3YIbTAThl (PUINIECKOTO IKCIIEPUMEHTA, CTAaBUTh

" pelIaTh aHAJIOTNMYHBIC 3a1a4U.



[Ipy 1pOXOXKIEHHH JTA0OPATOPHOIO MPAKTUKYMAa KaXKIbId CTYIEHT

BBIMIOJHSET  HECKOJIbKO  JlabopaTopHbix  pabor. Ilepen  BeImonHEeHHEM

JabopaTopHOil pabOThl CTYACHT JOJKEH O3HAKOMUTBCA C METOJUYECKUMU
yKa3aHUSIMU K JIaHHOM paboTe, MOJArOTOBUTHCS K YCTHOMY OIpPOCY IO
TEOPETUUECKOMY MaTepHally, KOTOPBIM TaM MPUBEIEH, pa300paTbcsi C METOIUKON

IIPOBCIACHUA (1)I/I3I/ILICCKOFO 9KCIICPUMCHTA U O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX

JAaHHBIX; OTBCTUTH HA KOHTPOJBbHBIC BOIIPOCHI, COCTABUTH OTUCT.

Kpurepuu olieHKH CaMOCTOATEIbHOM PadoThI — J1a00PaTOPHOI padoThI

- 50-60 6aa0B 61-75 6an10B 76-85 6as110B 86-100 0as1;10B

E (HeynoByeTBO | (YI0BJIETBOPHUTE (xopoo) (oTiIM4YHO)

ér PUTEJIbHO) JILHO)

o = CoaepixkaHue KpuTepuen

= = g | Paborane Pabota Pa6ota Beimonnena B | PaGora BeInosnHEHa B

2 E S| BBINIOJIHEHA BBIIIOJIHEHA HE COOTBETCTBUHU C COOTBETCTBUHU C

E 5 = MIOJIHOCTBIO. 3aganuem. He Bce TpeOOBaHUAMM,

§ E § BoiBosib! He BBIBO/JIbI CJICJIAHBI U aKKypaTHO, BCE

B g CETIaHbl 000CHOBaHbI pacué€Tel MpaBUIIbHBIE.

Bb1BO/1bI 000CHOBAHBI.

© Pabota He IIpencrasnennsie | IIpencrasieHHble Pabota npencrasnena

= IpEJICTaBlICHa | pacy€Thl M OTYET | pacyEThI BHIIIOJIHEHBI | B BUJIE OTYETA CO

g HE TI0CIIEN0Ba IIOCJIEI0BATENBHO, BCEMU TIOSICHEHUSIMH.

= TEJbHBI U HE cucTeMaTtu3upoBanbl | Bce pacy€rsl Beinon

S cucreMatu3upoBa | OTYET BBINOIHEH C HEHBI C TIOMOIIIBIO

§ HBI HEOOJIbIINMHU KOMITBIOTEPHBIX

He04ETaMu IIPOrpaMm
Her oTBeToB Teopernuecknii Teopernueckunii OTBeTHI Ha BOIIPOCHI

= Ha BOIIPOCHI MaTepuai He MaTepuan IIOJIHBIE, XOPOLIO

2 YCBOEH MOJIFOTOBJIEH OpUEHTHUPYETCS B

=y Tonpko OTBETHI OTBeThl Ha BONIPOCHl | TEOPETUUECKOM

2 Ha 3JIEMEHTapHbIEe | MOJIHbIE W/UITN MaTepuaie

s BOIIPOCHI YaCTUYHO IOJIHBIE IIPUBEIECHUEM

E NPUMEpOB 1

2 MOSICHEHUH.

= Hcnonbp3oBana

© JIOTIOJTHUTEIIbHAS
JuTeparypa

KYPCOBBIE PABOTHI — HE IPEJJYCMOTPEHBI.




Pexkomenaanuu no HanmMcaHuo U opopmiieHuIo pedepara

Pedepar sBusiercs oaHol u3 (PopM  caMOCTOSITEIBHOTO HCCIEIOBAHUS
HAyYHOW MPOOJIEMbI HAa OCHOBE W3YUYCHUS JIUTEPATYypPhl, JIMUYHBIX HAOIIOICHUN |
IpakTU4YecKoro omneiTa. Hamucanue pedepara momoraer BbIpaOOTKE HaBbIKa
CaMOCTOATEILHOTO HAYYHOTO MOKMCKA U CIIOCOOCTBYET K MPUOOIIEHUIO CTYIEHTOB
K Hay4qHOU padore.

TpeboBanus k HanKMcaHuio U oopmiIeHUIO pedepara:

- pepepat nevaraeTcss Ha ctaHaapTHOM jucte hopmara A4, nesoe mnose 30
MM, TpaBoe moJie 15 MM, BepxHee u HmkHee — 20 MM, pudT Times New Roman,
pasmep mpudrta 14, Mexxctpounslii uatepBan — 1,5. OOwveM pedepara H0HKEH
OBITh HE MeHee 15 cTpaHuIl, BKIIOYask CIUCOK JIUTEPATYpPbl, TAOIULBI U TPapUKH;

- paboTa J0HKHA BKIIOYATh: BBEJIEHUE, TJIe 0OOCHOBBIBACTCS aKTYalbHOCTh
poO0JIeMBI, 11€JIb U OCHOBHBIC 33J]a4l UCCIIEI0BAHMS; OCHOBHYIO YaCTh, B KOTOPOI
PaCKpbIBA€TCSl COJIEpKaHUE MPOOJIEeMbl; 3aKIIOUYEHHS, B KOTOPOM 0000IIaroTCs
BBIBO/IbI; CITMCKA UCIIOJIb30BAaHHOM JIUTEPATYPHI;

- Ka&XKIbId HOBBIM pa3led HAYMHACTCA C HOBOM CTPAHUIIbI, CTPAHUILIBI
pedepata C puUCYHKaMH JODKHBI HMMETh CKBO3HYIO Hymepanuioo. I[lepBoi
CTpaHULEH SBISAETCS THUTYJbHBIA JIUCT, HOMEP CTPAHUIIBI HE MPOCTABIISIETCS.
Homep nucra npocTaBisieTcss B IEHTpe HWKHEW vactu yiucta. HazBanue pasznena
BBIICIISIETCS KUPHBIM MIPUQPTOM, TOUKA B KOHIIC HA3BaHUSI HE CTABUTCSI, HA3BaHUE
He mnoauepkuBaercsa. dpasbl, HaYMHAIOIIMECS C HOBOM CTPOKH, MEYATAIOTCA C
OTCTYIIOM OT HauaJsia cTpoku 1,25 cm;

- B paboTe MOXXHO HCTOJB30BaTh TOJILKO OOIIEHPHUHSTHIC COKpPAIICHUS U
YCJIOBHBIE 0003HAUYCHMUS;

- mpu O(QOPMIICHUH CCHIJIOK CIIEIyeT COOJIIOMATh CIEAYIOIHUE IpaBUia;
UTAThl MPUBOMSTCA C COXPAHEHUEM ABTOPCKOrO HAIMKMCAHUS M 3aKIIOYAlOTCS B
KaBbIYKH, KaKJas MUTaTa JIOJDKHA COMPOBOXKIAATHCS CCHUIKOM HAa MCTOYHHK; MPHU
IUTUPOBAHUM TEKCTa B KBAJAPATHBIX CKOOKAaxX YKa3bIBA€TCA CChUIKA Ha

JUTEPATYPHBIA MCTOYHUK IO CIUCKY MCHOJB30BAHHOW JIUTEPATYphl U HOMEP



CTPaHHMIIBI, Ha KOTOPOW TIOMEIIEH B O3TOM WCTOYHUKE IUTHPYEMBIH TEKCT,
Hanpumep [6, c. 117-118].
- CIIMCOK JIUTEPATYpPhI TOJDKEH BKIIIOYATh He MeHee 10 MCTOUHHKOB.
TpymoeMkocTh paboThl Haa pedepaToM  BKIIOYACTCS B YachHl

CaMOCTOSITCJIbHOM pa60TI)I.
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Texkymuil KOHTPOJIb

1. Tekymas arrecTtanusi CTYJEHTOB 1O JucuUIiUiiHEe «Du3nka B
MPUOOPOCTPOCHUN» MPOBOJAUTCS B COOTBETCTBUU C JIOKAJIbHBIMH HOPMAaTUBHBIMHU
aktamu [IBOY u sBasercs obs3arenbHor. Tekyimas artectaus 1Mo JUCIHUILIMHE
MIPOBOJUTCS B (DOPME KOHTPOJIBHBIX MEPOIIPHUSATUH I10 OIEHUBAHHIO (DAKTUICCKUX
pe3yJbTaToB OO0y4YEeHHS CTyJIEeHTOB (paboTa Ha NPAKTUYECKUX 3aHATHUSX,
CaMOCTOSITCIIbHAS pabota CTYJECHTOB, TECTUPOBAHUE, BBITTOJIHCHHE
Pa3HOYPOBHEBBIX 3aJaHUU, HaluMcaHue pyOeKHbIX KOHTPOJBHBIX padoT).
OOBeKkTamMu OIICHUBAHUS BBHICTYIIAOT:

2. - yueOHasi JUCHUIUIMHA (AKTUBHOCTh Ha 3aHATUSIX, CBOEBPEMEHHOCTh
BBITIOJIHEHUS PA3JIUYHBIX BUJIOB 3aJaHUM, MOCENIAEMOCTh BCEX BHUJIOB 3aHSATUM MO
aTTECTyEeMOM JUCIUTIIINHE);

3. - CTETIEHb YCBOEHUS TEOPETUUECKUX 3HAHUIA;

4, - YpOBEHb OBJAJACHUS MPAKTUUYECKHUMH YMEHHUSIMM U HaBBIKAMHU 10
BCEM BHUJIaM y4eOHOI paboThI;

S. - pe3yibTaThl CAMOCTOSITEIbHON PabOTHI

KOMILJIEKCHI OIIEHOYHBIX CPEJICTB JIJISI TEKYIIEN

ATTECTAIINU
Ne ni/m HaumenoBanue Kparkas xapakrepucruka IIpencrasienune
OLICHOYHOI'0 CPEACTBA | OLIEHOYHOI'0 CPEACTBA OLICHOYHOI'0
cpeacTBa
B oHae
1. 2 2. I1P-1 4. Cucrema 5. BapuanTtst
3. Tectol CTaH/IapTU3UPOBAHHBIX TECTOBBIX 3a/laHUM
3aJaHuH, II03BOJISIOIIAS
aBTOMAaTU3UPOBATH IIPOLENYPY
WU3MEPEHMS] YPOBHS 3HAHWU U
yMEHUH
6. 3 7. I1P-2 9. CpenctBo  mpoBepku | 10.  BapuaHTbl
8. KoHTposnbHble | yMEHMH IPUMEHSTh | KOHTPOJBHBIX padoT
paboThI [IOJIyUEHHBbIE  3HAHUA  JUId
peleHus 3aj1a4




OIPENIENIEHHOr0 TUIA 10 TeME
WIN pa3jeny

11. 4 12.  IIP-11 13. a) penpoayktuBHoro | 16.  Komriekt
Pa3HOypoBHEBEIC YPOBHS Pa3HOYPOBHEBBIX
3a1a4yy ¥ 3a0aHus 14, 0) PEKOHCTPYKTHUBHOIO | 3a]1a4 W 3aJaHui
YPOBHS

15. B) TBOPUYECKOTO YPOBHS

O EHOYHOE CPEJCTBO IIP-1

1. TectoBble 3amanus o aucuuiuinHe «®dusznka B IpruOOPOCTPOCHUNY
COCTABJICHBI 10 BCEM pa3jeilaM Kypca U SBILSIOTCS OJHUM U3 KOHTPOJIUPYIOIIMX
Meponpustuid. Kaxmoe TectoBoe 3amaHue coOCTOMT W3 15 BOmpocoB, Bpems
TecTupoBaHus — 30 MUHYT.

2. TectoBble 3aganus o aucuuivinHe «®dusnka B mNpubOOPOCTPOCHUN
COCTABJICHBI 110 BCEM pa3leiiaM Kypca U SIBISIOTCSA OJHHUM W3 KOHTPOJIUPYHOLIUX
MeponpuaThid. Kaxknoe TecToBoe 3agaHHe COCTOMT M3 15 BOmpocoB, Bpems
tectupoBaHus — 30 MuHyT. OLIeHUBAaHUE 10 NATUOAIILHOM CHCTEME.

3. Kpurepun onieHHBaHUS B paMKax JAaHHOIO OLEHOYHOI'O CPEACTBA

4. OTIIUYHO — MIPEICTABIICHBI IPABUIIbHBIC OTBETHI HAa 13-15 BOmpOCOB;

5. XOpOILO - MPEACTaBIEHbI TpaBUIbHbIE OTBETHI Ha 13-10 BonpocoB;

6. yZOBIETBOPUTENBHO - MpPEACTaBICHBbl MpaBUIIbHBIE OTBeTHl Ha 10-7
BOITPOCOB;

/. HEYIOBJETBOPUTEIBLHO — C TMPEJCTABJIECHBI NMPABUIIbHBIE OTBETHl MEHEE,

4yeM Ha 7 BOIIPOCOB;
IMPUMEPHI TECTOBBIX 3AIAHUM

1. MexaHuka
2. ['py3b1, n300pakeHHbIE Ha PHUCYHKAX HAXOMSTCS B paBHOBecwH. B
KaKOM U3 HIKETPHUBEICHHBIX COOTHOIICHUH HAXOAATCS aOCOJIOTHBIC YITMHCHHSI

IIPY>KHUH, €CJIU UX KCCTKOCTHU O,Z[I/IHaKOBBI? I n
a) X1>X2>X3

D7 m




b) X1=X2< X3
c) X2 <X1>X3
d) X1=X2>X3
e) X3>X1>X2

3. Ha Tteno maccoil 3kr AelCTBYET Cujia, MOJ BJIUSHUEM KOTOPOH TENO
M3MEHSET CBOKO MPOEKIMIO MEPEMEIICHUSI TaK, KaK MOKa3aHO Ha pUCYHKe. Uemy
paBHa paboTa 3TOM CUJIBI 32 OJIHY CeKYHIY?

a) -18]Ix

b) 18]1x

c) 61K

d) -6/Ix
e) Henb3s onpenenuTs.

4, W3meHeHue sHEpruy CUCTEMBbI BCETJa paBHO pabOTe BHEIIHUX CUT U

paboTe cui TpeHusl.

a) 1u3
b) 2u4
C) 3u4d
d) 2u3
e) 1;2u3

5. I[Ton netictBuem cuinsl BenuunHod 10H Temo wu3MeHsieT CBOIO
KOOpAWHATY MO 3akoHy: X=3+61-1,5t2 (M). Uemy paBHa pabota

ATOM CHUJIBI 33 TPU CEKYHbI?

a) -75]1k



b) 75x

c) -60/1x
d) 67,5/
e) -45]x

2. DIeKTPOANHAMHUKA ( IOBTOpPEHME)
1. Kakoe u3 yTBepKJIeHU HEBEPHO:

d. a) HCTOYHHUKOM IICPEMCHHOI'O 3JICKTPHUYCCKOTO ITOJIA MOXKCET SABJIATHCSA

MMCPCMCHHOC MAIrHUTHOC II0JIC,

b. 6) HCTOYHHUKOM MArHuTHOI'O TIIOJA ABJAIOTCA KaK ABUKYIIHUCCA

3apsaabl, TaKk 1 IICPECMCHHOC MAI'HUTHOC I10JIC;

C. B) B IIpUpOAC CYIICCTBYIOT MAIHUTHBIC 3apsaibl, KaK HCTOYHHK

MAarHUTHOIO MOJIS;
d. T) HICTOYHHUKOM 3JIEKTPUUECKOTO TOJIS SBIISIOTCS 3apsibl.

2. BennunHa 4YHWCIEHHO paBHas CHJIE€ CO CTOPOHBI MAarHUTHOTO TIOJIS,
JICUCTBYIOIIET0 Ha €IWHWYHBIM DSJIEMEHT TOKa, PAacCIOJ0KEHHbIN

NEPIICHIUKYISIPHO CUIIOBBIM JIMHUSM TIOJISI HA3bIBACTCS:
€. a) MarHUTHOW UHYKITUEH;

f. 0) MarHUTHBIM MOMEHTOM;

d. B) HaNpsHKEHHOCTBIO;

h. r) cunotii Jlopenna.

LI?
3. W =2 Ommubka! McTouHUK CCBUIKM HE HaiijieH. . JTa (popmyna ms

HaXOXICHUA.

I. a) MHIYKTHBHOCTH;



J. ©) PHEpruM MarHUTHOTO TTOJIS;
K. B) TOka CaMOMHIYKIINH;

|. r)sHeprum BbIEISAEMON POBOJHIKOM IPU MPOXOKICHUN Yepe3 HETO

CANHUYIHOI'O 3apAaa.

C IIOMOIIBIO KaKOT'0 3dKOHA, MOKHO OIIPCACIUTE MAIrHUTHYIO HHAYKIIWUIO

MOJICH pa3IMYHBIX KOH(PUTYpaIIHiA:
m. a) 3akona dapajes;

n. 0) 3akoHa MakcBeina;

0. B) 3akoHa buo-CaBapa-Jlamnnaca;
p. T) 3akoHa boibimana.

Kaxkoit XapaKTCp ABHIKCHUA MMCCT JJICKTPHUYCCKU 34PsSKCHHAA 4aCTUIld B

IMOIICPCYHOM MAI'HUTHOM IIOJIC:

g. a) ABMXKEHUE TI0 OKPY>KHOCTH;

=

0) IBM>KEHUE TT0 BUHTOBOMW JIMHUU,

v

B) JBIKCHUE TI0 MPSIMOIA;

—

I') IBW>KCHUE 110 Tlapaborie.
3. KoJsie0aHus 1 BOJIHBI

[lepuon cBOOOIHBIX KOJIEOAHUI B JIEKTPUUECKOM KOHTYpe paBeH 7. B
HEKOTOPBI MOMEHT BPEMEHU DHEPTHSI MATHUTHOTO IT0JIS B KaTYIIIKE
paBHa HyJ10. Uepes Kakoe MMHMMAaJIbHOE BPEMsl OHA CHOBA CTAHET

paBHOM HYIIO?
u. a) T/4;

V. 6) T/2;



w. B) 3T/4;

X. 1) T.

1. Kak u3MeHHMTCS cujla TOKa B IENU IEPEMEHHOr0 TOKa, cojepKamieit

KOHACHCATOpP, IIPpHU YBCIMYCHHUMU YaCTOTBHI IICPCMCHHOI'O TOKa B 2 pa3a?

AKTUBHBIM  CONPOTHBJIEHUEM HpeHeOpedb. AMIUIMTYLy KoseOaHui

HaIpPsHKEHUS! CYUTATh MOCTOSTHHOM.
Y. a) yBeJIMUUTCS B 2 pasa;
Z. 0) yMEHbBIIUTCS B 2 pasa;
aa.B) yBeJMUHTCS B 4 pasa;
bb.r) ymeHnbmuTCs B 4 pasa.

2. KakuMm CBOWCTBOM, HE TMPHUCYIIUM TPOJOTHHBIM

MOTIEPEYHbIE BOJIHBI?
CC.a) UHTEPPEPUPYEMOCTHIO;
dd.6) qudparupyemMocThio;
€€.B) MOJIIPU3yEMOCTHIO;

ff. ) xorepeHTHOCTHIO.

BOJIHAM, 00/aJa10T

3. I3MeHeHne HampaBiieHHUs] PACIpPOCTPAHEHUsI AJIEKTPOMArHUTHBIX BOJH Ha

rpaHuIle pa3jaesa IByX Cpejl Ha3bIBaeTCs:
gg.a) oTpaxeHHUEM BOJIH;
hh.0) npenomnenrem BoJIH;
Ii. B) qudpakimeit BOH;

jj. T) aMcnepcueit BOJIH.



4. B METaJLIMYECKOM CTEpPKHE PACHPOCTPAHSIETCS 3BYKOBAsl BOJIHA C JJIMHON
BOJIHBI A = 6,4 M. B Ipon3BOJIBHON TOYKE CTEpXkHS 3a BpeMs, paBHoe 0,2
Mc, (a3a BosiHbI u3MeHsercs Ha A¢ = m/4. CkopocTb pacnpoCTpaHEHMsI

BOJIHBI B CTEP)KHE paBHa:
kk.a) 3000 m/c;
Il. ©6) 4000 m/c;
mm. B) 5000 M/c;
nn.r) 6000 m/c.

4. KBaHTOBasl ONITHKA
1. OnpenenuTs MUHUMAJIBHYIO JJIMHY BOJIHBI B cepun banbmepa. [locrosiHnas

PunGepra £=11 1 0 e,
00.a) 564 HM
pp.0) 264 M
qq.B) 464 uMm
Ir. r) 364 um

2. DHeprusa (oToHa, moriomaeMoro ¢orokaronoMm, paBHa S5 »B. Pabora
BBIXOJIa dJIEKTpoHa W3 (¢oTokaTroda paBHa 2 3B. Uemy paBHa BelMuuHA

3aJIep KUBAIOIIETO MOTEHITMAA, IPU KOTOPOM MPEKPATHTCS] POTOTOK?
ss.a) 7B
tt. 6)3 B
uu.B) 3,5B
vv.r) 10 B

3. ®otoTok HackimeHus Tpu GHoTodpdeKTe ¢ YMEHBIIEHUEM IaIarolIero

CBCTOBOI'O ITIOTOKA



WW. a) YBEJIMYMBAECTCS
XX.0) yMEHbIIIaeTCs
YY.B) HE U3MEHSIETCS

ZZ.T) YBEJIMYMBACTCS WJIM YMEHBIIAETCA B 3aBUCUMOCTH OT pPaOOThI

BBIX0J1a
5. KBaHTOBasI MEXaHNKA

1. MakcumanbHOE  YHCIIO QJICKTPOHOB Ha TpGTBGfI BHGKTpOHHOﬁ

000J104Ke aTOMa PaBHO:

o 8 W

a. a) 24

b. 6)12

c. B)18

d 102l

2. Hecraumonapusim ypaBHeHueM Llpennnrepa sBnsercs ypaBHEHHE:
A oF

— AY+ U, vz, )W =th—
e. a) 2m &

2 2.2
diyr ZmE_mme]

—_—t — =0
f. 0) dx* A 2

h. 1) dd #

BBIpO)KJleHHBIMI/I HAa3bIBAKOTCA:

a) Pa3INYHBIC COCTOSHUSA ¢ OAMHAKOBBIM 3HAYCHHUCM DHCPIrUn

6) Pa3iIn4HbIC COCTOAHUA C OAMHAKOBBIM 3HAYCHUCM MACChI

B) pasiIMdHbBIC COCTOAHHA C OJWMHAKOBBIM 3HAYCHUCM Op6I/ITaJ'IBHBIX
MOMCHTOB

T') pa3IMYHBIC COCTOSIHUS C OJJMHAKOBBIM 3HAUCHHUEM IICK» - PYHKITUU

p:

i
Jle bpoiinb 00001111 COOTHOIIEHHE = 4 1l (OTOHA Ha JTH0ObIE BOJHOBBIC

MpoHucCChl, CBA3AHHLIC C YaCTULAMH, UMITYJIBC KOTOPBLIX PABCH P. Torz[a,



€CIIM CKOPOCTh YacCTHWIl OJWHAKOBA, TO HAWMEHBIIEH JJIWHOW BOJHBI
o01aaroT:

e. a) ab(ha-gacTHUIIbI

=h

0) HEHTPOHBI
B) DJICKTPOHBI

I') MPOTOHBI

o =5«

Ha xaxom u3 rpadukoB mpaBUILHO MOKa3aHa 3aBUCUMOCTD JJIMHBI BOJTHBI /¢
Bpoiins anekTpoHa oT ero cKopocTu?

i.a)l 7‘1, 9

j. 6)2

k. B)3

. )4

6. Sinepuas puzuka
1. BupTtyanpHble 4acTHIIBI, OCYIIECTBISIONINE B3aUMOICHCTBHE KBAPKOB
npu 00pa3oBaHUM AJAPOHOB, B KBAHTOBOM XpoMoJauHaMHKe ((U3MKE BBICOKHX
SHEPTHH) MOJYYUIU Ha3BAHUE!

a. a) JIETITOHBI

b.  6)doToHsI

B) ME30HBI

C. T') TJIIOOHBI

2 Snpo atoma cOCTOUT U3:

a. a) IPOTOHOB U AJEKTPOHOB
b 0) IPOTOHOB U HEUTPOHOB

C. B) HEUTPOHOB U AJIEKTPOHOB

d.  T) HYKJIOHOB U JJIEKTPOHOB

3. TepMosiaepHON peakyen Ha3bIBaeTCs:
e. a) pacnaj JETKuXx sep

f. 0) pacniag TSDKENBIX saep



g. B) CUHTE3 JIETKUX SIEP

h.  T)cuHTe3 TOKETBIX sIEp

4. DNEeKTpUUECKH HEWTpanbHAs AJIEMEHTAapHAs YacTHIlA, BXOJAIIas B
COCTaB JIF0OOT0 aTOMHOTO sAIpa:

I. a) HEHTPHUHO

J. 0) HeHTpOH

K. B) DKCUTOH
l. r) GOTOH
OLEHOYHOE CPEJACTBO IIP-2
1. Py0OexxHble KOHTPOJBHBIE PAa0OTHI SBISIOTCS UTOTOBBIM KOHTPOJUPYIOIUM

MEpPOIIPUATHEM I10 KaxKaoMy pazneny Kypca. B PKP Bkirouarorcs teopeTudeckue
BOIIPOCHI M THUIMOBbIE 33/1aui. K pyOeXHBIM KOHTPOJIbHBIM padoTaM JOIMYCKarOTCs
CTYJEHTbI, TIOJYYUBIIUE IMOJIOKUTEIbHbBIE OIEHKA [0 COOTBETCTBYIOIIUM
teMatuke TecToBbIM 3amanusiM ([1P-1) u pasHoypoBueBeiM 3amanusm (ITP11).
Ycenemnoe Hanucanme Bcex PKP  mo3BossieT CTyneHTy paccudThiBaTH Ha
MOJIy4YEHUE TOCPOYHOM IK3aMEHAIIMOHHON OLICHKH.

2. Kpurepuu olleHMBaHUS B paMKax JAHHOTO OLIEHOYHOI'O CPEACTBA

3. OTJIMYHO — IOJHOE JIOTUYHOE H3JI0KEHUE TEOPETUYECKOr0 Marepuaia ¢
HEOOXOJMMBIMU BBIBOJIAMU, I'PaMOTHbIE (HOPMYIUPOBKU (HU3MUECKUX BEJIMUMH,
pelieHre 3aaad ¢ BBIBOAOM paboueid (QopMysbl M TMPaBWIBHBIM YHUCIOBBIM
3HAYEHUEM;

4. XOpOIIO — IOJHOE M3JI0KEHHE TEOPETHYECKOTro Marepuaia, HE Bcerja
MPEICTABICHbBl HEOOXOJUMBbIE BBIBOJbI, €CTh HETOYHOCTH B (DOPMYIHMPOBKAX,
pelieHne 3aJad ¢ BBIBOAOM pabodeil (QopMyibl U TNPaBUIBHBIM YHCIOBBIM
3HAYEHUEM;

S. YIOBJIETBOPUTEIBHO — TEOPETUUECKHUI MaTepHall U3JI0KEH OECCUCTEMHO,
peleHue 3a7a4 npeacTaBiIeHo 06e3 BbIBoAa (POPMYIIbl U UUCIOBBIX PACUETOB;
HEYJIOBJIETBOPUTEIIBHO — OTCYTCTBYIOT OTBETbl HAa TEOPETHUYECKUE BOIPOCHI,

pemICHO MCHEC ITOJIOBUHBI 3aJ1a4.



IIpumepHbIe BapuaHTHI 32JaHMI K PYOe:KHBIM KOHTPOJIbHBIM padoTam

(PKK) (moBTOpeHue)

ITepBas gacTp Kypca

Mexanuka

Bapuanr 1.

1. 3aK0H COXpaHEHUs UMITYJIbCA.

2. Mowment unepuun. Teopema IlITelinepa.

3. Kamens Opocunm BepTuKaabHO BBEepX Ha BbicoTy 10 M. Uepes kakoe
BpeMs OH ymajeT Ha 3emmo? (t=2.9 ¢).

4, ABTOMOOWIL Maccoi | T JOBMXKETCS TPHU BBIKIIOYEHHOM MOTOpE C
MOCTOSTHHOM CKOPOCTHIO 54 KM/4 TI0J1 TOpy € YKJIOHOM 4 M Ha Kaxasie 100 M myTwu.
Kakyro MOIIHOCTB JTOJIKEH pa3BUBATh JABUTATENb aBTOMOOMIISA, YTOOBI OH JIBUTAJICS
c Takoi xe ckopocthio B ropy? (N = 11,8 KBT).

Bapuanrt 2.

1. CpenHsisi W MPHOBEHHas CKOpPOCTh. BbluuclieHHEe TNyTH TIpHU
HEPAaBHOMEPHOM JIB>KCHUU.

2. CnenctBusi w3 mpeoOpazoBaHuii  JlopeHIla:  OTHOCHTEIBHOCTH
MPOMEKYTKOB BPEMEHH, OTHOCUTEIBbHOCTh JJIMH, PEISTUBUCTCKUN 3aKOH
CJII0KEHUSI CKOPOCTEM.

3. Ha 0GapabGan pamuycom 0.5 M HamoTaH WHIHYp, K KOHILy KOTOPOTO
npuBsizad rpy3 Maccoi 10 kr. Haiitu MmoMeHT uHepuuu 6apabaHa, eciii U3BECTHO,
4TO TPY3 OmmyckaeTcs ¢ yckopennem 2.04 m/c. (I1=9.5 xrm?).

4, Teno mamaet ¢ BbICOTHI 19.6 M ¢ HyJN€BOW Ha4aJIbHOW CKOPOCTHIO. 3a
KaKoe BpeMsl TeJIO IPoiaeT nocieanuit Mmetp cBoero mytu? (t=0.05 ¢)

dJieKTpoAMHAMUKA(TIOBTOPEHME)

Bapuanr 1.

1. CtopoHHME CUJIBL. D.]1.C. HCTOYHHKA TOKa.

2. MarsuTHoe noJje IIpsAMOTO TOKa.



3. B mnpoBonoYHOE KOJNBIO, NPUCOCTUHEHHOE K OauIMCTUYECKOMY
rajJbBaHOMETPY, BCTaBUIM npsiMod MarHuT. Ilo memm mporek 3apsn 50 MkKiL
OnpenenuTs U3MEHEHHE MarHUTHOTO ITOTOKA Yepe3 KOJIBILIO, €CIIN CONPOTUBIICHUE
uenu raapBaHometpa 10 Om.

4. MarautHoe Tone  WHAyKIMen 2 MIm M 3IEKTpUYECcKoe
HanpsokeHHOcThio 1.6 kB/M conanpaBnenssl. [lepneHaukyasspHO 0OOMM MOJSIM

BJIETAET JJICKTPOH cO CKOpocThio 0.8 MM/c. OnipenennTh yCKOPEHUE IEKTPOHA.

Bapuanr 2.

1. Tok cmemenusi. Bropoe ypaBuenue Maxkcsenna.

2. OCHOBHBIE XapaKTEPUCTUKU IEKTPUUECKOTO TOKA.

3. DNEKTPOH, MPOWJIA YCKOPSIIIYIO pa3HOCTh noreHnuanoB B 400 B,

MOMAJI B OTHOPOJAHOE MarHuTHoe noJie ¢ uaaykuuen 0.1 Tin. Onpenenuts yactoty
oOpalieHus JIeKTpOHA B MAarHUTHOM I10jie. BEKTOp CKOPOCTH TMEpIeHINKYIISIPeH
JIMHUSM TIOJISL.

4, B omHOopogHOoM MarauTHOM monie ¢ uaayknuer 0.35 Tn paBHOMEpPHO
Bpamaercs ¢ yactoroit 480 o6/MuH pamka, coaeprkamas 1500 BUTKOB IJIOIIAIBIO
50 cm”. Ochb BpalleHHs JIEKUT B MIOCKOCTH PAMKH M MEPIEHAUKYISAPHA TUHUAM

MHAYKIUH. OnpeaenuTbh MAaKCUMaIbHYIO 3.]1.C., BOSHUKAIOIIYIO B PAMKE.

Pasznen 1. Koje0anusi 1 BOJTHBI

Bapuanr 1.
1. duznuecKuii MasiTHUK: ypaBHEHUE JIBXKCHUS U TIEPUOJ] KOJIeOaHU .
2. Llenb mEpeMEHHOTO TOKA, COAEpKallas EMKOCTb.
a. Haiiti ckopocTh pacnpocTpaHeHUs 3BYKOBBIX KOJI€OaHUI B BO3/IyXe,

JUIMHA BOJIHBI KOTOpbIX 1 M, a yactora 340 I'm. Uemy paBHa MakcHMalbHas

CKOPOCTb CMEILEHUS YaCTHIl, €CIN aMILTUTya kKojnebauuii 0.2 Mm?

Bapuanr 2.

1. Crosiune BOJIHBI.



2. BreiHyX/IeHHBIE MexXaHuueckue Kojebanus. Ammumtyna u  (dasa
BBIHYX/ICHHBIX KojeOaHuii. Pezonanc.

3. KomnebaTenbHbIit KOHTYP COCTOMT M3 KOHJICHCATOpa eMKOCThIO 888 md
U KaTYIIKU UHIYKTUBHOCTHIO 2 MI'H. Ha Kakyro I7IMHY BOJTHBI HACTPOEH KOHTYP?

BoanoBast onTuka

Bapuanr 1.

1. Wntepdepenmuss  cBera. OnTHueckas pa3HOCTh XoJa. YCIOBHUE
UHTEPPEPEHIITMOHHBIX MAKCUMYMOB U MUHUMYMOB.

2. [Iyqox cBeTa, HOyHIMHd B CTEKISIHHOM COCYAE C TJMLEPUHOM,
oTpaxkaeTcsi OT JAHa cocyaa. llpu kakoM yriie majeHus OTPaKEHHBIM My4YOK
MaKCUMAaJIbHO MOJISIPU30BaH?

Bapuant 2

1. PacueT nunTEepPepeHIIMOHHON KapTUHBI OT ABYX MCTOUHUKOB. [IIupuna
UHTEP()EPEHIIMOHHOM MOJIOCHI.

2. JudpakiyonHasl pelierka, OCBEUIEHHAasT HOPMAJIBHO MMaarol[uM

CBETOM, OTKJIOHSE€T CIIEKTp BTOporo mopsaka Ha yron 14°. Ha kakoif yron

OTKJIOHSIET OHA CIIEKTP TPEThEro MmopsiaKa?

Paznen 2. KBanToBasi ONTHKA

Bapuanr 1.

1. KomnTon-3¢ ekt u ero o0bsicHEeHHE.

2.0mpenenuTh paboTy BBIXOJA DJJIEKTPOHOB M3 HATpPHUs, €CIM KpacHas
rpanuiia gporoaddexra paBaa 500 HM.

3.IToctynatel bopa. MeToa KBaHTOBaHUS CTAllMOHAPHBIX OPOUT.

Bapuanr 2.
1. Bunpl u 3akoHb1 hoTodddexra.
2. KakoBa nomkHa ObITh IJIMHA BOJIHBI ¥ - U3JIyYEHUs, NAJAIOIIET0 Ha

IUIACTUHKY IUIaTUHBI (paboTa BbIxoja 6.3.3B), eciu MakcuMmallbHasi CKOPOCTh

doTosrnextponos pasna 3. 10° m/c.



3. DHeprus aToMa Bojiopoja B Teopun bopa.

KBanToBasi Mexanuka

Bapuanr 1.

1. Ypasuenue lllpenunrepa.

2. OOpa3zoBaHue >HEPreTUUYECKUX 30H B KpucTawax. Kmaccudukanms
TBEPJIBIX TEJ HA MMPOBOJIHUKH, MOTYIIPOBOJIHUKHU U TUDJICKTPUKH.

a. Bapuanrt 2.

3. I'unoresa [le bpoisia. OnbITHOE MOATBEPKICHUE BOJTHOBBIX CBOMCTB
BEIIECTBA.
4, BrIpokA€HHBIN 2JIEKTPOHHBIN ra3 B MeTajlIaX. JHEprust hepmu.

ATOoMHas U AiepHas QU3NKa
Bapuanr 1.
1. AKTHUBHOCTBH HEKOTOPOTO HU30Toma 3a 10 cyrok ymensimiack Ha 20%.

OHpCIIeJII/ITB IICPHUO IToJypaciiaia 3TOro Uu30ToI1a.

2. Peakunn nenenus. LlenHelie saepHble peakuu.
Bapuanr 2.
1. OmnpenenuTe 4YMCIO  SAEp, pacmagaronmxcs 3a | MuH B

2 v
pajiMoakTHBHOM H30TOME Bocdopa .- P maccoii 1 Mr.

2. CocTaB ¥ XapaKTEpUCTUKU aTOMHOTO Si/Ipa.

OLEHOYHOE CPEACTBO IIP-11

1. B pamkax m1aHHOTO OLIEHOYHOI'O CPE/ICTBA CTYJAEHTAaM IPEAbIBISIOTCS
Pa3HOYPOBHEBBIC 3a/IaHUSI, KOHTPOJIUPYIOLIME YPOBEHb TEOPETUUYECKUX 3HAHUU U
yMeHUH pemiath (U3NYEeCKUe 3a/1auu Mo pa3IudyHbIM TeMaM Kypca ¢pusuku. Kpome

9TOI'0, B KaAXXJ0€ 3aJaHUC BKJIOYCH 3JICMCHT (1)I/ISI/II-IGCKOFO 3HaHU, HaHpaBHeHHBIﬁ



Ha pa3BUTHE TBOPYECKHX CIOCOOHOCTEH: COCTAaBUTh YCIOBUE 3aadyd IO
MPEIOKEHHBIM JTaHHBIM, BHICTPOUTH UEPAPXUIO AJIEMEHTOB (PU3UUECKOTO 3HAHUS
U3 MPEI0KEHHBIX, IOMOJIHUTh POPMYIUPOBKH 3aKOHOB U T. .

2. Kpurepun onieHHBaHUS B paMKax JAHHOTO OLEHOYHOI'O CPEICTBA

3. OTIMYHO — 0e30mMO0YHO pENIeHbl 3a/laHus PENpOJyKTUBHOTO U
PEKOHCTPYKTUBHOT'O YpPOBHEH; TpaMOTHO C(OPMYJIMPOBAHO U PEIICHO 3aJlaHue
TBOPYECKOT'O YPOBHS;

4. XOpoIllO — pEIICeHbI 3aJaHusl PENpPOIYKTUBHOTO U PEKOHCTPYKTUBHOIO
YPOBHEHN, €CTh HETOUYHOCTU B (JOPMYJMPOBKAX WU HEBEPHBIC YMCIOBBIC OTBETHI B
3aJlayax, FPaMOTHO C(POPMYIMPOBAHO U PELIECHO 3aJaHUE TBOPUYECKOI'O YPOBHS;

5. YIOBJIETBOPUTEIHLHO — BBIIIOJHEHBI HE BCE 3a/IaHUS PEMPOYKTUBHOTO U
PEKOHCTPYKTHUBHOT'O YPOBHEH, HE BBIIMOJIHEHO 3a/IaHHE TBOPUYECKOTO YPOBHS;

6. HEYIOBJIETBOPUTEIHLHO — PEIICHO MEHEE MOJIOBUHBI 33JIaHUN, TBOPUYECKOE

3aJaHuC HC BBIIIOJITHCHO.

IMPUMEPBI PASHOYPOBHEBBIX 3A TAHUM

3ananue 1.
1. [logq xakum yraoM K TOPHU30HTY HYKHO OpOCHUTH TEJIO, YTOOBI

MaKCHUMaJIbHas BbICOTA €TI0 IMOAbEMA PaBHAIACH OBI JAaJIbHOCTH rmosera?

2. JlaiiTe onpesienieHre yriioBoil CKOPOCTH. 3anuiute Gopmyy.
3. CocTaBbTe BO3MOKHBIE 33JJaHUsl K IPUBEJICHHOMY IrpaduKy.
\%
>
b. t
4, Koneco Bpamaercss ¢ yriaoBeIM yckopeHuem 2 pan/c. Yepes 0.5

CEeKyHJ TOclieé Hayajla BpalleHusl IMOJIHOE YCKOpeHHe KoJieca crtaio 13.6 cwm/c.

Haiitu pannyc komeca.



3ananue 2.

1. KonebGaTenbHblil KOHTYp € KOHAEHCATOPOM €MKOCThIO 1 MKD
HacTpoeH Ha yactorty 400 I'm. Ecimm mociienoBaTenbHO 3TOMY KOHIEHCATOPY
MOJIKJIIOYUTh JPYrod KOHJEHCATOp, TO dYacTtoTa kojeOanuit craner 800 I'm.
OnpenenuTs EeMKOCTh BTOPOTO KOHIEHCATOPA.

2. CkJ1agpIBalOTCs 1B FTApMOHUYECKHUX KOJIEOaHUsI OJIMHAKOBOM YaCTOTHI

u HampaBieHus. A =lcm, ¢, =7/3,A, =2 cM, ¢, =57/6. Haiitu ypaBHeHHe

pe3ynbTHpYIoLEro Kojaedanus. IlocTpouTs BEKTOPHYIO TUarpamMmmy.

3. I'py3 maccoii & Kr, NOJBELICHHBII Ha IMPYXHHE, COBEPIIACT
rapMoHUYeckne koJjiebanusi ¢ mepuogoMm T. Kakol rpy3 HyXHO CHATb. UTOOBI
nepuo cokpatmics ao T/2?

4. Touka y4aCTByeT OJHOBPEMEHHO B  JIByX TI'apMOHHYECKUX
KOJIEOAHMSIX, MPOUCXOAIINX MO B3aUMHO MEPIEHIUKYIISIPHBIM HAMNPABICHUAM, U

OMUCHIBaeMBIX ypaBHeHHsMU: X = A Sinat u Y = Acosat. A =2 cm, A =3cm.

HaiiTn ypaBHeHHE TpaeKTOPUH TOUKH, IOCTPOUTH €€ C COONIIOIEHHEM MacIlTada.

3ananue 8.

1. Chopmynupyiite sBIEHUS, MOATBEPKAAIONIME BOJHOBYIO MPUPOIY
ceeta. ChopmynupyiiTe sBIIEHUS, MOATBEPKAAIOIINE KOPIYCKYJISIPHYIO MPUPOAY
CBETa.

2. ®oTOH ¢ IIMHOM BOJHBI 15 M paccesics Ha CBOOOTHOM SJIEKTPOHE.

JlnuHa BosiHBI paccesHHOro potoHa 16 mm. OnpeneauTs yroil paccessHusl.

3ananue 9.
I.AkTuBHOCTHP HEkOTOpOro m3orona 3a 10 cyrok ymensmmiach Ha 20%.
Kakue BenuMuMHBI MOXKHO ONPEACIUTh MO JaHHBIM 3amaun? IlpencraBbre

BO3MOZKHBIC PCINCHHA.

2. B omnom akte gemenms U ocoGoxmaercs sHeprus 200 M»B.

OnpenenuTs SHEPTUIO, BBIAEISIONIYIOCS IPHU paciaje Bcex siaep ypaHa Maccoi 1 r.

3. IIpaBuio cMmernieHus. 3aKOHOMEPHOCTH & — pacnaoa, [f — pachaod .



HPOMEXYTOUYHASA ATTECTALIUA

1. [TpoMexyTouHast aTTecTalus MO CTYACHTOB AUCHUIUIMHE «CIelriaBbl
(GU3MKN» TPOBOAUTCA B COOTBETCTBUU C JIOKAJIBHBIMHU HOPMATHBHBIMU aKTaMH
JIBOY wu sBruseTcs 00s3aTelIbHOM.

2. IlpoMexyTouHas aTTecTalMs MO JUCIHHUIUIMHE TPOBOAUTCA B (opme
’K3aMeHa (OTBETHI Ha BOIPOCHI, YCTHBIN OIpoc, olieHouHoe cpeacTBo YO-1). Ecnu
CTYACHT UMEET MOJIOKUTEIbHBIC OIEHKU 1O BCEM BUJAM TEKYIIETO KOHTPOJS, C
CyMMapHbIM Oamiom Oombiie «3.5», OT MNPOMEXYTOUHOM AaTTECTalud OH
ocBoOoxkaaerca. CTyIeHThl, JKEJalolMe YyIydylIMuTh pPe3yJbTaThl TEKyIIEH

YCIIEBACMOCTH, IIPUXOIAT HA OK3daMCH.

IIpumepHbIe BADHAHTHI IK3aMEeHANMOHHBIX ONJIETOB

bumer Ne 1.
1. SBnenne Bsa3koctu. 3akoH HetotoHna. KoaddummenT Bsa3koctu
2. Hanpsxkennocte OCII. HanpsikeHHOCTh TOJSL TOYEYHOTO 3apsja.

[Tpunuun cynepno3zunuu ICII

3. 3amava. Ha xpato mmatdopmbl B BHAE JUCKA, BpAIAIOMIEHCS IO
WHEPITMH BOKPYT BEPTUKAIHLHON OCH C YaCTOTOH 8§ 00/MHUH, CTOUT YEIOBEK MaCCOM
70 kr. Korga yenoBek meperien B HEHTP IUIATGOPMBI, OHA CTajla BPAIIAThCS C
gactoToit 10 06/MuH. Onpenenuts Maccy miaT(GopMbl. MOMEHT UHEPIIMHU YeJIOBEKa

PaCCUUTBIBATh KaK AJId MaTCpHaHBHOﬁ TOYKH.

buner Ne 2.

1. 3amaua. Koseco Bpamaercs ¢ yriioBeIM yckopeHuem 2 pazn/c. Uepes
0.5 cexyHj mocie Havajia BpalleHUs MOJIHOE YCKOpeHue Kojieca ctano 13.6 cm/c.
Haittu paguyc koseca.

2. Yucno cremeneit cBoOOABI MOJICKYJbl. PacmpeneneHue sHEpruu 1mo

CTCIICHAM CBO60,IIBI.



3. Hanpsokennocts monst B auonekrpuke.  Jlusnexkrtpuueckas

IMPOHNIACMOCTDb CPCAbI.

JK3aMeHALMOHHbIE BONPOChl PH3UKa B IPHOOPOCTPOCHHH..

1.  T'apmonuueckue KoJIeOaHus u ux XapaKTePUCTHKH:
HuddepennnanbHoe ypaBHEHNE TAPMOHUYECKUX KOJICOAHUIA.

2. Meton BekTOopHbIX auarpamm. CroxkeHue KojeOaHui OJHOrO
HaIpaBJICHUS.

CrnoxeHre B3aMMHO NEPHEHAUKYIISIPHBIX KOJCOaHUH .

3. DHeprus rapMOHUYECKUX KOJIeOaHuiA.

4, du3nyecKu U1 MaTeMaTHYECKUN MasTHUKU.

S. CB0OOHBIE HE3aTyXaOMINE KOJIeOaHus B JIEKTPUUYECKOM KOHTYpE.

6. 3aTyxampmnme — MeXaHudeckwe — Kosiebanums.  Jlorapudmuueckuit

JNEKPEMEHT 3aTyXaHUsl, T0OpPOTHOCTb.

7. 3aTyxarornue KoJIeOaHus B AIEKTPUYECKOM KOHTYpE.
Jlorapudmuueckuid JEKpEeMEHT 3aTyXaHHs, JOOPOTHOCTb. ANEpHOAUYECKUE
KOJIeOaHMUSI.

8. BrIHy)XeHHBIE MexXaHMYecKue KojebaHus. AmiumuTyaa u  (asza
BBIHYKJIEHHBIX KoJieOaHuil. Pe3oHaHc.

Q. IIepemennslil TOK. BekTopHble nuarpaMMsl. Pe3oHaHC HanpsiKEeHU.

10. MouHOCTh B 1IeNH MEPEMEHHOT0 TOKa.

11. Bogna. IIpogosnbHbie 1 nonepevyHble BOIHbI. OPOHT BOITHBI, BOJIHOBBIE
MOBEPXHOCTU. YpaBHeHue Oerymieli BosHbI. Da3zoBas CKoOpocTh. BomHOBOE
YPaBHEHHE.

12.  [lpuHuun cynepro3uliuu, rpynmnoBas CKOPOCTb.

13. HWurepdepenuus BosH. CTosiuMe BOJHBL. Y3JIbl U MyYHOCTH CTOSYEH

BOJIHBI.



14.  DOueprus BonHbl. [110THOCTE NOTOKA 3HEPTHUH (BEKTOP YMOBA)

15. DnekrpoMarHuTHbIE BOJIHBI u 150, XapaKTEepUCTHKA.
HudbdepenunanbHoe  ypaBHEHUE  DJIEKTpOMAarHUTHOM  BoyHbBL  [lomyueHue
AIIEKTPOMArHUTHBIX BOJIH.

16. DHerus 3JeKTpOMAarHUTHBIX BOJH. Bektop YMmoBa — [lolinTuHra.

17. KorepeHTHble @~ W  MOHOXPOMATHUYECKHE  CBETOBbIE  BOJHBIL
WNuTepdepentus cera. MeTop! moydeHrs HHTEPPEPEHIIMOHHBIX KaPTHH.

18. Pacuer uHTEepPEepEeHIIMOHHON KapTUHBI OT ABYX UCTOUYHHUKOB.

19. HHarepdepenuus cBeTa B TOHKUX IUIeHKaX. [1010Ck paBHOTO HaKIIOHA
1 paBHoM TonmuHbl. Konba HeroToHa.

20. IIpunuun [roliredca - Openens. Meron 30 Dpenens.
[IpsAMOTMHENHOCTH PacCIPOCTPAHEHHUSI CBETA.

21. udpakuus cBeTa Ha KPYIJIOM OTBEPCTHH U OT HEMPO3PayHOIo
sKpaHa. Pa3pemaromnias cnocoOHOCTh ONTUYECKUX TPUOOPOB.

22. Jludpakuus cBeTra Ha IENM W Ha pEIIETKE. YTIOBas IUCIIEPCHS
PELIETKH.

23. llonspwsamus cBera. Bums MOJISIPU30BAHHOTO CBETAa. MeToasbl
MOJIYYCHHS TTOJISIpU30BaHHOTO cBeTa. OOBIKHOBEHHBI U HEOOBIKHOBEHHBIN JTy4H.
[Tonsipuzaropel U aHanuzaTopbl. 3akoH Maitoca. [Ipusma Hukons. Ilpumenenue
MOJISIPU30BAHHOTO CBETA.

24. Wsnydyenme uyepHoro Tema. 3akoH Kwupxroda. 3axkon Credana-
bonenmana 3axkoH cMmemenust Buna. KBanroBas runoresa Inanka.

25. @orosnektpuueckuii 3¢ ¢dext. 3akoHnl (potodrddekTa. YpaBHEHUHE
OunmenHa 11 Goroaddexra. Dhdext Komnrona.

26.  JluneityaThie criekTpbl aToMoB. Mojenbs atromoB 1o Pesepdopay u
bopy.

27. Teopus bopa mjis aToMHOTO sijpa BOJOPO/A.

28. T'uwnore3a ne bpoinsa. dudpakums snexTpoHoB. CoOOTHOUIEHUS

HeomnpeaeneHHoctel [ elizendepra.



29. VYpasuenue lllpemunrepa. CTaTUCTUYECKHUN CMBICT BOJTHOBOU
byHKIUH.

30. Ypasuenue lllpenunrepa aisd cTallMOHAPHBIX COCTOAHUN. YacTuiia B
MPSAMOYTOJbHOW TNOTEHIMaIbHOW siMe. Pemenue ypaBHenus Ilpenunrepa.
CoOcTBEHHBIE BOJHOBBIE (PYHKIIUU U IHEPTETUUECKUN CIIEKTP.

31. IlorenuuanbHpii  Oapbep. TyHHenbHbIH 3 dext. KBaHTOBBIN
OCIIUJLIISITOP.

32. Yacruna B chepuyeckoM CUMMETpUIHOM mojie. Bogopoaonogo0Hbie
aTOMBI B KBAaHTOBOW MexaHuke. KBaHTOBBIE unca.

33.  Ilpunnun Iaynu. [lepuogudeckas cucrema 3neMeHToB MeHeneena.

34. CocrtaB U XapakTEPUCTHUKU aTOMHOTO sijpa. JledekT macchl 3Heprus
CBSI3U.

35.  PapmoaktuBHOCTH. Bubl pacnanos. [IpaBusio cmemenus Coaau.

36.  Snepubie peakuuu. Peakiuu nenenus. LlenmHbie siaepHbIe peakium.

Kontpoabnas padora Ne 1 mo teme «CoBpeMeHHbIE MPeCTABJICHHUS O
CTPOEHUM aTOMOBY.

Bapuant 1.

1. OObsicanute pesynabTaThl omnbiToB ®panka u [epma, cm. puc. 1.
KakoBa jyiMHa BOJHA CBETa M3JIy4aeMOro aTOMaMH PTYTH NPU MEPEXOJE MX B
HOPMAaJIbHOE COCTOSIHUE?

2. Bo ckosbKO pa3 yBEeNIMUYUTCS paguyc OpOHUTHI 3JEKTPOHA B aTOME
14 (mA) BOAOPOJA, HAXOJALIErocs B  OCHOBHOM
COCTOSTHUM TpU BO30YX JACHUH €r0 KBAHTOM

cBeTa ¢ sHeprueit 12,09 sB?

U (B) 3. BonnoBas byHKIIHS,
ol S OmnHChIBaroINIasi 2S -COCTOSIHUE AJIEKTpPOHa B
5 10 15
aTome BOJIOpOJIa uMeeT BU/I:
Puc. 1.

v(p) =420 Q2-P)ep(-p/D) e,

PACCTOSAHHUC JJICKTPOHA OT AJpa BLIPAXKCHHOC B ATOMHBIX CAWHHIIAX. Onpezxenmb



paccTosiHue OT siipa, Ha KOTOPOM BEPOATHOCTh OOHAPYKEHHSI DJIEKTPOHA HUMEET
MaKCHMaJbHOE 3HaueHHe? p = 1r/a - mepBblid OOPOBCKUI pagnyCc OpOUTHI.

4, Hammcate opMyIibl 2EKTPOHHOTO CTpoeHHUs aToMoB: 1) Gopa ( Z
=5), 2) yraepona (Z =6), 3) marpus (Z = 11).

S. OnpenenuTh TOPSIKOBBIA HOMEpP dJIEMEHTa B MEPUOAUYECKOM
cuctemMe MeHjeneeBa, eciu rpaHudHas yactora K-cepuu xapakTepuUCTHUYECKOTO
PEHTTEHOBCKOTO H3IyYeH s cocTaBmseT 5,55-10™ I

6. OnpenenuTh MakCUMaJIbHOE 3HAaY€HUE OpPOUTAIHLHOTO MOMEHTA
UMITyJIbCa JJIEKTPOHA W BO3MOXKHBIC 3HAYEHHUS €ro MPOEKIUH Ha HaIpaBlICHUE
BHEITHETO MAarHUTHOTO TOJSI B COCTOSTHUM, OTPEACNIIEMOM TJIaBHBIM KBaHTOBBIM

yucioM N = 4.

Bapuanr 2.

1. IIpu KakOM yCIIOBUHU B CHEKTPE aroMa BOJAOPOJa BO3HUKAIOT BCE CEPUU
n3inydeHus ero cnekrpa? [losgcHuTe Ha cxeme IPOUCXOXKIAECHUE OAHOW M3 CEepUil
U3JIyYEHHUsI CIIEKTpa aTOMOB BOJOPOJA.

2. ®oToH ¢ 3Heprucit 16,5 3B BBIOWT U3 HEBO30YKASHHOTO aTOMa BOJIOPO/Ia
351eKTpoH. Kakyro ckopocTh OyJeT UMETh 3TOT 3JIEKTPOH BJIAJIM OT siipa atoma?

3. DIJEeKTpOH aToMa BOJIOPOJia B OCHOBHOM COCTOSSHUM OITMCHIBACTCS

BoIHOBOHN (ynkumeii: ¥ =C (/) Onpenennts oTHOWECHHE BeposTHOCTEIH
W1/W, nipeObIBaHUs 3JCKTpoHa B chepuueckom ciaoe ToimuHod 1= 0,0la u
pamnycamu 11 = 0,253, ur, =2a.

4. Hamumcatb ¢GOpMysbl DJIEKTPOHHON KOH(UTYparuu i aToMoB:1)
kuciopona (Z = 8), 2) xnopa (Z = 17).

5. OnpenenuTs MOPSAKOBBI HOMEP AJIEMEHTA B NMEPHOIUYECKON CHCTEME
DJIEMEHTOB MeH/eneeBa, €ClIM JIMHA BOJIHBI A K, —cepum ero
XapaKTEPUCTHUECKOTO M3TYyUEHHUS COCTABISAET 72 TIM.

6. Tlouemy mnsa oGHapyxkeHus snekTpoHa B omnbiTax llltepna u I'epmaxa
UCIIOJIB3YIOT MYYKH aTOMOB, MPUHAIJIEKAIIUX IEPBON TpymIe MEepUOJUYECKON

CHUCTCMBI, IIPUICM, B OCHOBHOM COCTOSHUU



Bapuanr 3.

1 OnpenenuTh HAUMEHBIIYIO SHEPrUI0, KOTOPYIO  HEOOXOIUMO
COOOIIUTH aTOMY BOZOPO/Ia AJIsi BO30YKACHHSI €T0 MOJIHOTO CIIEKTpa.

2 B noxosimiemcss arome BoOJOpoAa AJIEKTPOH Mmepemen ¢ 5-To
HPHEPreTUYECKOr0 YPOBHSI B OCHOBHOE cocTosiHue. Kakyro ckopocTh mpuoOpen
aToOM 3a CYeT UCIycKaHus poToHa?

3 [lcu — hyHKIMS 3JIEKTPOHA B OCHOBHOM COCTOSIHUM aTOMa UMEET BUJL:
wZ

w(r)= \/—3 e
a . Haitu cpennee paccrostHue <> 3JeKTpOHa OT sIpa.

4 Hanucate QopMyily 3JI€KTpOHHOM KOH(Urypanmuu aTtoMoB: 1)
amoMunus (Z =13), 2) aprona (Z=18).

) Onpenenure JIMHY BOJHBI CaMOM JUIMHHOBOJIHOBOM JmHMM K, —
CEpPHUM PEHTITEHOBCKOI'O XapaKTEPUCTUUYECKOTO CIIEKTPA, €CIIU aHOJ PEHTI€HOBCKOM
TpYOKM M3rOTOBJIEH M3 IUIATUHBL. [lOCTOSIHHYIO SKpaHUpPOBaHUS G MPUHATH
paBHOH 1.

6 MoskeT JM BEKTOp MarHUTHOTO MOMEHTa OpOMTalIbHOTO MOMEHTA
MMITYJIbCA DJIEKTPOHA YCTAHOBHUTHCS CTPOTO BIOJIb JIMHUM MAarHUTHOM MHIYKIIMH?

OtBeT 000CHOBATH.

Bapuanr 4.

. CpaBHute MHHUMAIbHYIO yactory cepur JlaiMaHa VvV, H
MaKCUMAaJIbHYIO YaCTOTY V. JUHUN W3IydeHHsI cepuu bambMmepa.

2. ®otoH ¢ 3Heprueit 25,0 5B BeIObIBAET AJIEKTPOH U3 MOKOAIIETOCS aToMa
BOZIOPO/Ia, HAXOJSIIETOCS B TEPBOM BO30YKIeHHOM cocTosHun. C  Kakoi
CKOPOCTBIO OYCT IBUTaThCs SJICKTPOH BAAIN OT sijpa?

3. DIIEKTpOH B aTOME BOJIOpOJa HAXOAUTCS B B OCHOBHOM COCTOSIHHH,

OIMCHIBAGMOM BOJHOBOH (yHKumeit: ¥ =Aexp(=7 /n. Haiitu suepruro



anekTpoHa E u pammyc mepBoit 60poBckoit opoutel 11, (Ykazanue: Mcnonb3yiite
ypaBHeHue lpeaunrepa).

4. Kakue u3 Gopmys 31€KTPOHHOM KOH(PUTYypalMK SIBISIOTCS BEPHBIMU?

Kak¥M 5J1€MEHTaM OHH COOTBETCTBYIOT? 1). 15°25'353p° 2). 1s%2s%. 3).
15%2572p°3st. 4). 1s%25%2p°3s°3p°.

5. Omnpenenure MNOCTOSHHYIO dKpaHupoBaHuss o a1 L cepum
PEHTTEHOBCKOTO XapaKTEPUCTUYECKOTO M3IYUYCHHs, €CId  TNpU Tepexojie
DJIGKTpPOHA B atoMe BoJbppama ¢ M oOosnoukun Ha L 000JI0YKYy AJTMHA BOJHBI
ucmyckaeMoro ortona cocrasisier 140 HMm.

6. OnpenenuTh MUHUMAIBHBIA YroJl MEXAY HaMpaBiICHUEM BHEITHETO
MarHUTHOTO TIOJIEI W OpOUTAJIbHBIM MEXaHUYECKUM MOMEHTOM HMITYJIbCca

9JICKTPOHA C I''ITaBHBIM KBAHTOBBIM YHCJIOM N = 3.

Bapmanur 5.
1. Kakas u3 CXEM
E E E .
e DHEPreTHUCCKUX YpOBHEHA,
n=6 n=4  [IPUBEIECHHBIX Ha puc.1-3
n=>5 =3
=3
" 0 1, COOTBETCTBYET DIIEKTPOHY B arome
n =
=2 o
! n=2 BOJIOPOJIA, B TIOTEHIMAILHON SIME C
n=1 n=1 n=1
Prc. 1. Puc. 2. .3, OECKOHEYHO BBICOKHMMH CTEHKaMH,
KBaHTOBOMY rapMOHHYECKOMY
OCIUIISATOPY?

2. Onpenenuth JJIMHY BOJHBI Je Bpoiims s snekTpoHa, HAXOAIIErocs B
aToMe BOJI0pOJia Ha BTOPOil OOPOBCKOM opOuTe.
3. CobctBeHHast (DyHKITUS, OMHCHIBAIOIIAS COCTOSIHHE JJIGKTPOHA B aTOMeE

BOJIOPOJA, HMMEET BHJ: HAXOOUTCA B COCTOSHHH, OIMCHIBAEMOM BOJIHOBOI
v = — 2 2 o o
dynknueir: Y1) =Cexp(-r /@) rne a = 4neoh /(me®) — mepBbIit OOPOBCKUIT pauyc.
OmpesennTs pPaccTOSHUE, Ha KOTOPOM BEPOSTHOCTh HAXOXKIEHHS OJIEKTPOHA

MaKCHUMaJIbHa.



4. HanmucaTth OpMyJIbl 3JIEKTPOHHOTO CTPOEHUS aTOMOB:
1) xanerus (Z =20), 2) azora (Z =7), 3) Heona ( Z = 10).

5. B arome Bosbdpama a5iekTpoH mepemies ¢ M — o6osouku L - 06010uKy.
Onpenenuth  SHEpPrur0  HUCHylieHHOro  Qorona. I[IpuHATP  MOCTOSHHYIO
SKpaHUpoOBaHus G = 5,63.

6. Dnektpon Haxoautcs B f — cocrosHuu. Halithu opOuTaIbHBI MOMEHT
UMITYJIbCA AJIEKTPOHA M MAKCUMAJIbHOE 3HAYCHHE MPOCKIIMHM MOMEHTa MMITYJbCa

L||-| Ha HaIIpaBJICHHUC BHCIITHCTI'O MAaIrHUTHOT' O IT1O0JIA.

KontpoJubHas padora Ne2 no teme « KBantoBasi pusnka»

Bapuant Ne 1

3agaya 1. Kakyo yckopsitomiyro pa3HOCTh oTeHuuano U nomkeH npouTu
3JIEKTPOH, YTOOBI JJIMHA BOJIHBL e bpoiins A Obuta paBHa 0,1 HM?

3amaya 2. DnekTpoH ¢ KuHeTHdeckou sHepruen T = 15 3B nHaxomutcs B
METaJTMUeCKod TbuMHKe jauamerpoM d=IMkM. OLEHUTh OTHOCHUTEIBHYIO
HETOYHOCTh Av/V, C KOTOPOU MOXKET OBITh OMpeIeTIeHa CKOPOCTh IEKTPOHA.

3amawa 3. Hamwmcate ypaBHenune Illpegunrepa s 3IEKTpOHA,
HaXOJSIIErocs B BOJAOPOIONOA00OHOM aTOME.

3anaua 4. ['epmanueBsiii oOpazen HarpeBatoT oT 0 mo 17 °C. Ilpunumas
HIMPUHY 3anpenieHHoN 30HbI repmanus AE = 0,72 3B, onpenenutb, BO CKOJIBKO

pa3 BO3pACTET €ro yAesbHasi NPOBOAUMOCTb.

Bapuant Ne2

3apaya 1. OmnpenenuTs JIIUHY BOJHBI Je bpoiis A 3JI€KTPOHOB,
OoMOapAMPYIONTUX aHTUKATO]l PEHTTEHOBCKON TPYOKH, €CIIM TPaHUIla CIUIONTHOTO
PEHTI€HOBCKOTO CIIEKTpa MPUXOIUTCA Ha JUTMHY BOJHBI A = 3 HM.

3anaua 2. Vcnonb3ys COOTHOLIEHUE HeompeneaeHHocTe AX-AP> /i HaillTh
BBIpQKEHUE, TMO3BOJSIONIEE OLEHUTh MHHUMAJbHYIO HHEpPruto E 3JIEeKTpoHa,

HAXOJSIIErocs B OJHOMEPHOM OTEHI[HAILHOM SIIHUKE ITUPHUHOI |



3agaua 3. Jlokazate, urto ecnu W-QyHKIMS LHUKIWYECKH 3aBUCUT OT

i
w(x,t) =exp(——Et)y(x)
h , TO TJIOTHOCTh BEPOSITHOCTH €CTh (DYHKITUS

BPEMEHHU, T.€.
TOJIBKO KOOPAUHATBHI.

3apaua 4. Onpenenuts ypoBeHb depmu Er B COOCTBEHHOM MOJIyIPOBOI-
HUKe, ecnu sHeprus AE, akruBauuu pasHa 0,1 3B. 3a HyneBoil ypoBeHb oTcueTa
KHHETHYECKOW DHEPruu  3JEKTPOHOB MPUHATh HUBIIMKA  YPOBEHb  30HBI

IMPpOBOAUMOCTH.

Bapuant Ne 3.

3amaya 1. DIeKTpoOH IBUXKETCSA MO OKPYXKHOCTU pamuycoM I = 0,5 cMm B
OJIHOPOJIHOM MAarHuTHOM Tmojie ¢ uHaykuuedn B = § MTin. Onpenenuths MIHHY
BOJIHEBI Jie bpoitns A snextpona. (0,1 Hm).

3apaua 2. [IpuHsB, 4TO MUHUMaNbHAs 3HEPrus E HYKJIOHA B siape paBHa 10
M5B, oueHuTh, HCXOIs M3 COOTHOIIEHUS HEOIPEICICHHOCTEH, JIMHEHHbIC
pa3mepsl apa.

3agaua 3. DIEKTPOH HAXOAUTCS B OECKOHEYHO TITyOOKOM MPSIMOYTOJIbHOM
OJTHOMEPHOM TIOTCHITHAIIBHOM SIIUKE MUpHHON |. Hamnucats ypaBHEHUE
[penunrepa u ero pemieHue (B TpUroHomeTpuueckon (opme) mius obmactu 2
(O<x<).

3apava 4. Onenuts Temneparypy Ty, BBIPOKIEHHS Kalus, €CIIM IPUHATH,

YTO Ha KaXKJbIH aTOM Kajaus MPHUXOIUTCS IO OJHOMY CBOOOTHOMY D3JICKTPOHY.

[InotHocTs Kamus 860 kr/m®. Momsipuas macca kamas M = 39,1 r/Moub.
(Ykazanue: TEMIIEpaTypa  BBIPOKIAEHUS  ONpPENENSETCS  BBIPAXKEHUEM
272'2h2 2/3
e. = n
m ).
Bapuant Ne 4.

3agmaya 1. DnekTpoH ABMKETCS CO CKOpocThio L = 200 Mwm/c. OnpeaenuThb

JUTMHY BOJIHBI Jie Bpoiinst A, cuuTas NBH)KEHUE 3TEKTPOHA PEISITUBUCTCKUM.



3apaua 2. Hcnonp3ys cooTHoleHuE HeompeaeneHnoctn AEAt > 7,
OLICHUTh IMPHUHY [ 3HEpreTHuecKoro ypoBHs B aTOM€ BOJOPOJAA, HAXOIAIIETOCs:
1) B OCHOBHOM COCTOSIHMH; 2) B BO30YKJIEGHHOM COCTOSIHUM (BpeMsI T )KU3HU aToMa
B BO30YKICHHOM cocTosHuH pasHo 107 ¢).

3agauya 3. l3BectHa BoJHOBas (YHKIMSA, OIKCHIBAIONIAS COCTOSIHUE
SJIEKTPOHA B TOTEHIMAIBHOM smuke mupuHon /: y(x)= C; sinkx+ C,Coskx.
Hcnonp3ys rparanynbie yenoBus W(0) =0 u y(l) = 0 ompenenuts xoddduriuert
C, ¥ BO3MOXXHBIC 3HAYCHHS BOJIHOBOI'O BEKTOpa K,[Ipy KOTOPOM CYILIECTBYIOT
HETPUBHUAIbHBIEC PEIICHHUS.

3agaua 4. Onpenenurs MaKCUMaJIbHYI0 CKOPOCTH JJIEKTPOHOB B METAJLIE

npu temreparype T= 0 K, ecnu ypoBenb @epmu g = 5 3B.

Bapuanrt Ne S.

3agaua 1. Onpenenuts IIMHY BOJIHBI A€ Bpolins x 3JI€KTpoHa, €ClId €ro
kuHeTnyeckas sHeprus T =1 x3B.

3agaua 2. Ucnonp3ys COOTHOIIEHHE HEONpenelneHHoCTer AXApP> 7
OLICHUTh HU3IINM DJHEPreTUYECKUM YpOBEHb DJIJIEKTPOHA B aTOME BOJOPOJA.
[MpuHsAThH MUHEHHBIE pa3mepsl aToMa | = 0,1 HM.

3agaya 3. YacThma B NOTEHUMAIBHOM SIIUKE HAXOAUTCS B OCHOBHOM
cocrosinud. KakoBa BeposiTHOCT, W HaxokaeHHs] 4yacTUlbl: 1) B cpeAaHel TpeTu
AIMKA; 2) B KpallHE! TPeTH siuKa?

3apaua 4. OnpenenuTs MIMPUHY 3alpenieHHONW 30HBI COOCTBEHHOI'O
HOJIYTIPOBOJIHUKA, eciiu mpu Temnepatypax Ty u T, (T, > T,) ero conpotuBieHus

COOTBETCTBEHHO paBHbI R; 1 Ry.

KpnTeme BBICTABJICHUSI OLIEHKH HA JK3aMeHe M0 JUCHUILIMHe «DPu3uKa B

npudOpPOCTPOCHUMN
banbl Ouenka 3x3amena | TpeboBanus K chOPMUPOBAHHBIM KOMIIETEHIIHAM
100-86 «OMIUYHON OneHka «OTJIMYHO» BBICTABISACTCS CTYNEHTY, €CIU OH

ry0OKO M TPOYHO YCBOMJ OCHOBHOE COJAEpIKAHHE
JTUCIUIUIMHBI, BIIAJCET TEXHUKOW BBIBOJA (PUIMUYECKUX




¢dbopmyn, oOnamaeT yCTONYMBBIMU HaBBIKAMHM  PEIICHUS
(bu3nyuecKux 3a/1a4, yMeeT MPUMEHSITh €CTECTBEHHOHAYUHBIC
3aKOHBI JIJI51 petieHus NpodeccuoHAIbHBIX 3a/1a4.

85-75

«xopouwo»

O1eHKa «XOpOIIO» BBICTABISETCS CTYJCHTY, €CIIA OH TBEPO
3HAeT MaTepHal, BIaJeeT KyJIbTYpOil YCTHOW U MUCHbMEHHOM
peun, HMMeeT HEe3HAUUTENbHBIE 3aMeuaHHsl IO CYHIECTBY
W3JI0KEHUS MaTepuana WM PElICHUI0 3a1ad (HEeIOJHBINA
BBIBOJ] (POPMYJIBI MJIM 3aMEYaHUs 10 PEHICHUIO 33/1a4).

76-61

«yoosnemseopumein
bHOY

OueHka «yAOBJIETBOPUTEIBHO» BBICTABIAECTCA CTYIEHTY,
€ciii OH 00J1aZiaeT 3HaHUSMH OCHOBHOTO MaTepHala, HO MpH
STOM HE BIaJIeeT TEXHHUKOW BBIBOAA (PU3UYECKUX (POopMyd,
HEe  00JazaeT  yCTOMUMBBIMHU  HAaBBIKAMH  PELICHHSA
(dbu3nyecKux 3aaay.

Memnee 61 «Hey0081emeopum

E€JIbHO»

OrieHKa «HEYOBJICTBOPUTEIILHO» BBICTABISIETCS CTYICHTY,
KoTopeli He ocBoma kommereHiutoo (OIIK-1): He 3Haer
3HAYUTEIIFHON YaCTH IPOTPpaMMHOTr0 MaTepuaia mo (usmke,
JIOTYCKaeT CYIIECTBEHHBIE OIIMOKU MPHU PElICHUU 3a]ad, He
oOnazaeT HaBBIKAMM TNPUMEHSITh €CTECTBEHHOHAYYHbBIC
3aKOHBI 7151 pelieHus npodeccuOHAIbHBIX 3a/1a4.

TECTBI JJIA TEKYHIEI'O KOHTPOJISA.

Tect 1. MexaHn4ecKkne U 3JIEKTPOMATHUTHBIE KOJIeOaAHUS

1. YpaBHeHUE TapMOHUYECKUX KOJIeOaHUN. YTIpyras U KBa3uynpyrasi CHia.

2. InddepennmansHoe ypaBHEHUE ABMKCHHUS MPYKUHHOTO MasTHUKA, €T0

pelIeHue.

3. AMIUTUTY1a, KPyTroBasi 4acToTa, (paza rapMOHUYECKOTO KOJIeOaHus.

4. BextopHas nuarpamma.

5. DHeprusi rapMOHUYECKOTO KOJIeOaHMUs.

6. Marematnueckuii MassTHUK. PU3NUECKUN MASTHUK.

7. KonebatenbHbIi KOHTYD.

8. CnoxxeHne OJMHAKOBO HAIIPABIICHHBIX KOJICOAHUN OJIHOM YaCTOTHI,

OM3KUX 4acTOT, KpPaTHBIX YaCTOT. CroxxeHue B3aMHO NEPHNCHANUKYIIAPHBIX

kojebanwmii. 9. 9. durypst Jluccaxy.

10. Konebanus mpyXuHHOTO MasiTHUKA ¢ TpeHueM. [luddepennumanbroe

ypaBHeHue ero aBwkeHus. Pemenue ypaBHeHus. KosdduuueHt 3aTyxaHus.

Jlorapudmuueckuii gexpement. Jloopotaocts. [lepuon 3atyxaromux koaeOaHu.




11. CeobGomnble 3aTyxaromue KojeOaHus B KoieOaTeaTpHOM KOHTYpE.
JuddepennnanbHoe ypaBHEHUE U €T0 pEelIeHne. XapaKTePUCTHKHU 3aTyXaHUsl.

12. BeIHYXICHHBIC KOJICOAHHWS OCIMJUIATOpPA TOJ JCHCTBHEM BHEIIHEH
cuHycounaabHou cuibl. {uddepennmansuoe ypaBHEHNHE U €T0 PEIICHHUE.

13. Ammmtyna wu  ¢daza  BBIHYXIEHHBIX  KojeOaHuil. PesoHaHC.
BBIHY)KICHHBIE — JJIGKTPOMAarHUTHBIE KoyeOaHus. YacTOTHBIE 3aBUCHUMOCTH

AMILIUTY O TOKA, HaHpﬂ)KeHHﬁ, caABHUTa CbaB MCIKAY TOKOM M HAIIPSIKCHHUCM.

Tect 2. YpaBHenuss Makcsesuia

1. OcHOBHBIE SKCHEPUMEHTAIBHBIE 3aKOHBI JJIEKTPOMArHeTHU3Ma: 3aKOH
dapanes-MakcBeia, 3aK0H MOJHOrO ToKa, TeopeMa Octporpaackoro—l'aycca mis
CTATUYECKOTO 3JIEKTPUYECKOTO U MArHUTHOTO TOJIEH.

2. ®U3NUYECKHUI CMBICIT KaXKJI0T0 U3 ypaBHEHH MakcBeia.

3. Tok cmemenns. YpaBHeHuss MakcBeuia B HHTErpaabHON (opme B cpere
U B BaKyyMe.

4. YpaBHenust Makcgeiia B nuddepeHuanbHon Gpopme, UX podb.

5. Tlonmnaa cuctema ypaBHEeHHMI MakcBesuia. DJIEKTPOMATrHUTHBIE BOJIHBI.
CBoiiCTBa 3JIEKTPOMATHUTHBIX BOJIH: MOINEPEYHBIA XapaKTep 3JIEKTPOMArHUTHBIX
BOJIH, CKOPOCTh, MOJSpU3aIUsl, IJIOTHOCTh SHEPTUU JJICKTPOMArHUTHBIX BOJIH,

IIOTOK SHCPIrur, THTCHCHUBHOCTD 3JICKTPOMAIrHUTHBIX BOJIH.

Tect 3 Mexanu4eckne U 3JIeKTPOMATHUTHBIE BOJIHBI.

1. BomnoBoe nBmxenwue. [IpomonpHbie W TomepedHbie BOJMHBL. CKOPOCTH
pacnpocTpaHeHHs BOJTHOBOTO ()POHTA.

2. BomHOBOe ypaBHeHHE. YpaBHEHHE IUJIOCKOW Oerymiei BoiHBIL J[muHa
BOJIHBI, BOJTHOBOE YHCJIO.

3. Omneprusi Oerymeii BonHbl. [loTok »sHeprum. Bekrtop VYmosa.

MNHTEHCUBHOCTH BOJIHBI.



4. Crosiune BOJHBIL. YPaBHEHHUE CTOSIYEH BOJIHBI. ¥Y3JIbl U IIYYHOCTH CTOSIYEH
BOJIHBI. COOCTBEHHBIE KOJIEOAHUS CTEPIKHEH U CTPYH.

5. DNEeKTpOMarHUTHHIE BOJIHBL. YPaBHEHHE IUIOCKOM 3JIEKTPOMAarHUTHOM
BOJIHBI. BomHOBOE ypaBHeHue. Pa30Basi CKOPOCTh ANEKTPOMArHUTHBIX BOJIH.

6. Bexktop YMoBa—IloitHTHHTA.

7. VcTouHuku QJICKTPOMAruuTHBIX BOJIH. [Mxana QJICKTPOMAIrHUTHBIX BOJIH.

Tect 4 UuTepdepenuus

1. Uatepdepenuns BojH. KorepeHTHOCTh BOJIH.

2. MeToapl MOJNy4€HHUsS KOTEPEHTHBIX MCTOYHMKOB CBETa M HAOIIOACHMS
UHTEpPEPEHITUN.

3. O6mue ycnoBusi UHTEPPEPEHITMOHHBIX MAKCUMYMOB 1 MUHMYMOB CBETa
JBYX KOT€PEHTHBIX BOJIH.

4. VnTeppepeHIMOHHbIE TOJOCHl OT ABYX IIEJIed Ha IUIOCKOM 3KpaHe
(meton FOnra).

5. UnTepdepenins B TOHKUX miieHKax. [lomockl paBHOro HakioHa. Ilonockl
paBHOM TonmmHbl. Kosbiia HerotoHa.

6. [IpocBetnienne ontuku. UHTEpPEpOMETPHL.

Tect S Indpakuus cBeTOBBLIX BOJIH.

1. ndpakuusa ceta. [Ipunuun I'roiirenca-®Openens. Judpakius Openens.
Meton 30n @penenst. {udpakims Ha KPYTJIIOM OTBEPCTHH U JTUCKE.

2. Tudpaxuus Opaynrodepa Ha 1meau U Ha TUPPAKITUOHHON PEIIETKE.

3.CnexTpanbHoe paszinoxeHue. Paspemniaromas cnocoOHOCTh CHEKTPATbHBIX
pruOOpOB.

4 ntepdepenunst u audpakuusi cBeTa mpu rojiorpaduyeckoi 3amucu u
BOCTPOM3BECHIH UH()OPMALINH.

5. JIudpakums peHTreHoBckuX aydeit. @opmyna Bynsda-bparra.



Tect 6. B3anMoaeiicTBHE CBeTa ¢ BelIeCTBOM

1.EcrectBeHHbIl U nossipu3oBaHHbIi cBeT. [lonsipuzaropsl. 3akon Maitoca.

2.Ilonsipuszanusi cBeTa MpU OTPAKEHUUM U TMPEIOMIICHUU CBeTa. 3aKOH
bprocrepa.

3. [Honspuzanus CBETa pU JBOWHOM JIy4eIpEeIOMIICHHUH.
[Tonspu3alimoHHbIE NPU3MBI U TTOJISIPOUIBI.

4 UckyccTBeHHas ontudeckas anuzorponus. Dpdext Keppa.

5.0nTryeckas akTUBHOCTh. Bpaienue miuockoctu mnossipusanuu. DPhexT
Qdapajest.

6.B3anmoneiicTBE 3JIEKTPOMArHUTHBIX BOJIH C BemiecTBOM. Jlucmepcus
ceeta. HopmanbHas u aHoManbHasi IUCIIEPCHUSL.

7.2nemMeHTapHas JIEKTPOHHAS TEOPUS JTUCIIEPCHUU.

8.Ilornomenwne cBera. 3akon byrepa.

Tect 7 TenuioBoe u3ryyenue

1. Uznyuenue dvepHoro Ttena. OCHOBHBIE CBOWMCTBA M XapaKTEPUCTUKHU
TEIJIOBOTO HW3JIYYEHHS: DSJIEKTPOMAarHWTHAs MPUPOJA TEIUIOBOTO H3JIyUYEHUs,
PaBHOBECHOCTb, JIyYEHCITyCKaTeNIbHAas (CIIEKTPAJIbHAS INIOTHOCTh SHEPTETHYECKON
CBETUMOCTH) JIy4YeIorJIoNiaTesibHas CIOCOOHOCTh. AOCOIIOTHO YEpHOE Telo,
CEPOE TEJIO.

2. [Tpasuno I[IpeBo, 3akon Kupxroda.

3. 3akoH Credana-bonasiiMana. 3akoH cMmernienust Buna.

4. ®opmyna Buna, hopmyna Penes—/[>xunca.

5. KganrtoBas runore3a Ilmanka. @opmyna Ilnanka g TEmIoBOro
W3JIyYEHUS.

6. OnTHueckas MUPOMETPHSL.



Tect 8 BHemnuii porodpdexrt. IKcnepuMeHTAIbHbIE TOATBEPKACHUS

KBAHTOBBIX CBOMCTB CBeTa.

1. ®orosnekrpuueckuii sddexr. Padorsr A.I'. CronmetoBa. 3akoHBI
BHeIHero Gororddexra.

2. YpaBHeHue DifHiTelHa st pororddexra.

3. WUmnynec ¢orona, macca ¢dorona, sueprusi (oroHa. ObOocHOBaHHE
JIABJICHUS CBETA C MO3UIIUN KBAHTOBOUW TEOPHH.

4. D¢ pext Komnrona.

Tect 9 JkcnnepuMeHTAIbLHOE 000CHOBAHUE KBAHTOBOM MeXaHMKH. CrleKTpbI

aToMoB. Boansbl ae bpoiis.

1. JIuneityaTbie CIEKTPHI AaTOMOB.

2. Monens atromoB o Pesepdopay u bopy.

3. Teopust bopa mist aToMHOTO si7[pa BOOpOAA.

4. T'unoresa ae bpoitns. Jludpakius 31eKTPpOHOB.

5. CooTHotieHust HeorpeaeneHnocTel [ eiizenoepra.
Tect 10 IIpocTeiimue 3a5a4u KBAHTOBOW MEXaHUKH.
1.VYpasuenue peaunrepa. CTaTuCTUYECKUI CMBICT BOJIHOBOM (DYHKIIUU.
2. YacTuiia B MpsIMOYTOJIbHOW MOTEHIMANbHOU siMe. Pemienue ypaBHEHUs
[penunrepa. CoOCTBEHHBIE BOJHOBBIC (PYHKITUU M DHEPTETHUCCKUIN CIIEKTP.
3. [lorenumanbHblil 6apbep. TyHHENbHBIN YD EKT.
4. JINHEHBIN TApMOHUYECKUN OCUUIUISTOP.

Tect 11 CoBpeMeHHBbIE IPEACTABJICHUA 0 CTPOCHUHM aTOMOB.

1. Yactuua B cdepuueckd CUMMETpUYHOM Tosie. BonopomaomnonoOHbie



aTOMbl B KBAaHTOBOM MexaHuKe. YpaBHeHue lllpenuHrepa mis CTalMOHAPHBIX
COCTOSIHUU.

2. DHEepreTU4eCKue ypoBHU. DHEPrusi BO30YKIECHUS U MOHU3ALIUU.

3. Cnextpsl aromoB. BonHoBbie ¢pyHkimn. KBantoBble uncna.

4. TIpocTpaHCTBEHHOE pacHpeiesieHue IUIOTHOCTH BEPOATHOCTH A
AIIEKTPOHA B aTOME BOJIOPOJIA.

5. MHoroanektpoHHsie atombl. [Ipunnun [aynu.

6. CTpyKTypa SHEpPreTUYeCKIX YPOBHEHW B MHOTORJIEKTPOHHBIX aTOMaXx.

7. Ilepuoauyeckas cuctema 3J1eMeHTOB MeHieneena.

8. Penrtrenorckoe m3nmydenue. 3akoH Mo3nu. TopMO3HOE PEHTTEHOBCKOE

U3IIyYEHUE.

Tect 12 3oHHasi TeOpHUs TBEPABIX TeJl

1.30HHas CTpYKTypa 3HEPIeTUYECKOrO CIIEKTpa 3JIEKTPOHOB TBEPIOTO TENA.
2.3arnoJHEHNE 30H: METAJUIbI, IUAJIEKTPUKH U MOJTYTPOBOIHUKH.

3.Pacnipenenenune ®epmu. Yposensr dOepmu.

Tect 13 KBaHnTOBasi TeOpUsi 3JIEKTPONPOBOAHOCTH METAJUIOB H

MOJIyIIPOBOJHNKOB

1. DnexTponpoBOAHOCTh METAUIOB. BBIpOXKJIEHHE 3JIEKTPOHHOTO Ta3a B
MeTtaiax. TemnepaTypHas 3aBUCUMOCTb 3JIEKTPOIPOBOJHOCTH METAJIIOB.

2. SlBrneHune CcBepXImpOBOAMMOCTH. KyIepoBckue »dJIEKTPOHHBIE TapHhI.
[ToHsiTHE BBRICOKOTEMIIEPATYPHOM CBEPXIIPOBOAUMOCTH.

3. MarauTtHele CBONCTBa CBEpPXMPOBOJIHMKA. 3axBaT W KBAaHTOBAHHUE
MarHUTHOTO TIOTOKA.

4. TynnenbHBIN KOHTAKT. D dexT Jxo3edcona u ero npuMeHeHue.

5.  DneKTponpoBOAHOCTb  MOJYHPOBOIHUKOB. [lonsitue  IBIPOYHOU



IMPOBOAUMOCTH.

6. CoOcTBeHHBIE W TPHUMECHBIE MOJYNPOBOJHUKUA. DJIEKTPOHHBIA H

JBIPOYHBIN MOIYITPOBOTHUK.

/. JIOHOpHBIE U AKUENTOPHBIE YHEPreTUUECKNE YPOBHHU. YpoBeHb Depmu B

IMOJIYIIPOBOOAHHUKAX.

8. TeMriepaTypHas 3aBUCUMOCTD AJIEKTPOIPOBOIHOCTH MOTYIPOBOIHUKOB.

Tect 14. CTpoeHune aTOMHOIO0 s1/Apa

1. CtpoeHue aTOMHOTrO sipa.

2.JledekT Macchl. DHEPIHsl CBS3H.

3.Monemu spa.

4.ITpupoja sIepHbIX CHIL

5.PagnoakTBHOE H3NIydeHHWEe M €ro BBl [IpuOOpBI I perucTparuu
PaIMOAKTUBHBIX W3JyYCHWA W YACTHII.

6.3aK0H PaJMOaKTUBHOIO pacHaja.

7.3aKOHOMEPHOCTH O-pactajia u B-pacmnana.

Tect 15. Slnepubie peakuumn

1. SAnepusie peakiuu. [IpeBpaienue saep.
2. Ponb HeuiTpoHOB. Peakums nenenus simep. llemHast peaxiusi nejieHuHs.

S nepHsblii peakTop.

3. TepmosiaepHbIii cuHTE3. DHEprus 3Be3/. YIPaBISEMbId TEPMOSIEPHBIHA

CHHTC3.

Tect 16 Di1eMeHTaApHBIE YACTHLBI

1. Uepapxus cTpykTyp MaTepun. YacTuilbl 1 aHTUYACTHULIBI.

2. OU3NYECKUIl BAKyyM.



3. CranmapTHas MOJENb JIEMEHTAPHBIX YacTull. KBapku, JIeNTOHBI, KBAaHTHI
byHIaMEHTAIBHBIX TOJIEH.
4, dyHaMeHTaIbHbIE BO3ICHCTBUS. AIPOHBI.

5. Snpa atomoB. ATOMBI. MOJIEKYJIBIL.



