MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHM S POCCUMCKOM
OEAEPALINN
denepanbHOE roCy1apCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE
BBICILIET0 00pa30BaHuUs

«JlanbHeBOCTOYHBIN (eaepanibHbIA YHUBEPCUTET
(IABDY)

HOJMTEXHUYECKUX HHCTUTYT (IIIKOJIA)

«COI''TACOBAHO» «YTBEPXJAIO»
PykoBoautens OI1 Jupexrop nenaprameHnrta
DJIEKTPOHUKH, TEAEKOMMYHHUKAIIUU U
npubopocTpoeHus

F Ilerpoceksann B.B. ﬁ(%z _ Crauenko JL.T'.

(oamuch) (®.1.0. pyk.OIl) (Toamuch) (®.1.0.)
« 14 » cenrsabpsa__ 2020T. « 14 » cenrsabps__ 2020T.

PABOYAS TIPOTPAMMA YYEBHOM JUCIATLTAHBI
®usuka B mpruOOPOCTPOCHUH

Hanpasienue noarorosku — 12.03.01, Ilpudopocrpoenne

npodUIh MOArOTOBKHU: «AKYCTHYECKHE IPUOOPHI M CUCTEMBI»
®opMa NOATrOTOBKH (04UHAsT)

Kadenpa [IpubopocTpoenus

Kypc 2 cemectp 4

nexiuu 18 (yac.)

npakTudeckue 3aHsaTus 18 vac.

nabopaTopHble paboThl 18 vac.

B TOM 4HCIIe ¢ ucnoib3oBanneM MAQO —jekiun 12 gac./ mpakT. 8 gac.

BCET0 YacoB ayJJUTOPHOM Harpy3ku 54 (dac.)

camocrosTelbHas pabota 63 (Jac.)

KOHTPOJIbHBIE pabOTHI (KOJIMYECTBO) — HE IPEAYCMOTPEHO YUEOHBIM IJIAHOM
KypcoBasi paboTa / KypcOBOM MPOEKT — HE MPETYCMOTPEHO YUEOHBIM IJIAHOM
KOHTPOJIbHBIE Yachl — 27 yac.- MOATOTOBKA K IK3aMEHY

3a4eT — He MPETYCMOTPEHO YUeOHBIM TUTAHOM

9K3aMeH 4 ceMecTp

PabGowyas mporpamma cocTaBieHa B COOTBETCTBUM ¢ TpeOoBaHUAMHU (helepaibHOTO
TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTAaHAApTa BBICHIETO OOpa30BaHMA, YTBEPXKIAECHHOTO
nprka3oM MunucrepcTa oOpasoBanus u Hayku PO ot 19.09.2017 r. Ne 945

PabGowas  mporpamma  oOcyxkJIeHa  Ha  3aceJaHMM  JeNapTaMeHTa  JJIEKTPOHHKH,
TeJIeKOMMYHUKaUU U npudopocTpoenus, npoTokoia Nel ot «14» centsops 2020 r.

JlupexTop nenapTamMeHTa 3JIeKTPOHUKH, TEIEKOMMYHUKAIIMU U TPUOOPOCTPOCHUS

_1.¢.-m.H., ipod. Cranenko JI.I'.

CocrtaBuTelnb: AOLEHT Kad. MPpUOOPOCTPOSHUS JL.LB. T'y6xo



OO0opoTHasi CTOPOHA THUTYJIBHOIO JIMCTA

|. PaGouyasi nporpaMmma nepecMoTpeHa Ha 3aceJaHUH Kadeapbl:

ITpotokon ot «14» centsops 2020 r. Ne 1

JupexTop nenapTamMenTa 3JIeKTPOHUKH, TEICKOMMYHUKAIMU U TPUOOPOCTPOCHUS

%{’z’?ﬁ({ JLT. Cranenko_
(monuce) (H.0. damuus)

I1. PaGouasi nporpaMmma nepecMoTpeHa Ha 3acefaHuu Kadeapsbl:

IIpoToKoOII OT « » 20 r. Ne

JupexTop nenapramMeHTa 3JIeKTPOHUKH, TEICKOMMYHUKAIUN M TPHOOPOCTPOCHHS

(moamnuce) (1.0. ®amunus)



MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30BAHU S POCCUMCKON
OEJIEPALINN
®denepalibHOE rOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE yUpexKIeHNE
BBICILIET0 00pa30BaHuUs
«JlanbHeBOCTOYHBIN (eaepanibHbIA YHUBEPCUTET

(IABDY)
NHXXEHEPHAS HIKOJIA
«COI'JTACOBAHO» «YTBEPXJIAIO»
Pykxosoaurens OI1
[Tpubopoctpoenue 3aBenyrommii kadenpoi

Hpn6opoc;p9e ust
B.B. IlerpochsHil i«ﬂ% B.1. Kopouenues

(ﬁzﬁmcr,f (Toamuck)
« 21 » STHBapPS 2020 r. « 21 »  sgHBaps 2020 r.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI
®dwusnka B mpruOOPOCTPOCHUH

HanpasJsenue noarorosku — 12.03.01, [IpuéopocTpoenue

npo(Uib MOArOTOBKHU: «AKYCTUYECKHE PUOOPBI U CUCTEMBI»
®opMa NOATrOTOBKH (0YHAsT)

Kadenpa [IpubopocTpoeHus

Kypc 2 cemectp 4

nexiuu 18 (vac.)

npakTudeckue 3aHsaTus 18 vac.

nabopaTopHble paboThl 18 yac.

B TOM 4HCIIe ¢ ucnoib3oBanneM MAQO —nekiun 12 gac./ mpakT. 8 gac.

BCET0 YacoB ayJJUTOPHOM Harpy3ku 54 (dac.)

camocrosTelbHas padbota 63 (Jac.)

KOHTPOJIbHBIE pabOTHI (KOJIMYECTBO) — HE IPEAYCMOTPEHO YUEOHBIM IJIAHOM
KypcoBasi paboTa / KypcOBOM MPOEKT — HE MPETYCMOTPEHO YUEOHBIM IJIAHOM
KOHTPOJIbHBIE Yachl — 27 yac.- MOATOTOBKA K 3K3aMEHY

3a4eT — He MPETYCMOTPEHO YUeOHBIM TUTAHOM

9K3aMeH 4 ceMecTp

PabGowyas mporpamma cocTaBieHa B COOTBETCTBUHM C TpeOOBaHUSAMHU (heaepabHOTO
TOCYAapCTBEHHOTO 00pa30BaTENBbHOTO CTAaHAApTa BBICHIETO OOpa30BaHMA, YTBEPXKIAECHHOTO
nprka3oM MunucrepcTa oOpasoBanus u Hayku PO ot 19.09.2017 r. Ne 945

Pabouas mporpamma oOcyxaeHa Ha 3acefanuu kadenps! [Ipudopoctpoenus
nporokoni Ne 5 or__ 21 sauBaps  2020r.

3aemyromuii kadenpoii: mpodeccop, 1.¢.M.H. B.1. Kopouenier
CocraBuTens: JOLEHT Kad. IpuOOpOCTPOCHUS JI.B. T'y6xo



Oo6opoTHas cropoHa TUTYJAbHOTO Jucta PITY /]

|. Pabouasi mporpaMMa nepecMoTpeHa Ha 3acelaHNH Kadeapbl:

[Iporokon ot 2020 r. Ne

3aBenyrommii kKageapoit

(moamucse) (U.0. damunust)

I1. PaGouasi nporpaMmma nepecMoTpeHa Ha 3acefaHuu Kadeapsbi:

[TpoTokoi ot 2020 r. Ne

3aBenyronmii kKageapoit

(oamcp) (N.0. ®amunms)



AHHOTAIUSA TUCHUIIINHBI

«®Pu3uKa B IpudOPOCTPOCHUMN

Jucuunnuna «®Pusnka B mpubOPOCTPOCHUN» pa3paboTaHa isd CTYACHTOB,
oOyuaromuxcst 1Mo HampabiieHnto mnoarotoBku 12.03.01 IlpubopocTtpoenwue, 1o
npopuiio «AKYCTHYECKHUE TMPUOOPHI U CHUCTEMbI», SIBISETCS AUCIUIUIMHON 10
BBIOOPY ¥ BXOJIUT B BAPUATUBHYIO YacTh. J\MCHUIUIMHEI (MOIYIH) y4eOHOTO TIaHa
(b1.B.J1B.05.01).

JucuuniauHa peanusyercs Ha 2 Kypce B 4 cemectpe.

OOmrast TPyIOEMKOCTh IUCHUIUIMHBI «Du3nka B TpHOOPOCTPOCHUM
coctaBisier 144 yacoB (4 3a4€THBIX €AUHUI]). YUEOHBIM IJIAHOM MPETyCMOTPEHBI
JekiuoHHeie 3aHATUsS (18 dacoB), mnaboparopubie 3aHaTtus (18 4yacon),
npakTuyeckue 3aHsaTus (18 yacoB), camocrosiTenbHas paboTa cTrynenrta (63 gaca),
KOHTPOJIb (27 yacoB). @opMa KOHTPOJIS IO TUCHUILTAHE — 9K3aMEH.

Hucrumnaa «Pu3uka B IpruOOPOCTPOCHHUI OMMPACTCS HA YKE U3YICHHBIC
JTUCHUIUIMHBL, Takue kak «Marematukay, «®Duzuka», «ubopmaTuka B
npubopocTpoeHnn». B cBowo odepear oHa sBisieTcs «hyHIAMEHTOM» IS
uzydeHus: aucuuiuinabl «Konebanuss u BomHb». ComepikaHue JUCITUTUIMHBI
OXBAaThIBACT CJIEAYIOIIUNA KPYT BOIMPOCOB: MEXaHUYECKHE M DJICKTPOMATHUTHBIC
KOJIe0aHUs, paCIpOCTPAHEHUE YIPYTUX M DJIEKTPOMATHUTHBIX BOJH, U3YYCHHE C
CAMHBIX TO3UIMI KOJIeOATEIbHBIX MPOIIECCOB, BCTPEUAIOIIMXCSA B Pa3HOOOPA3HBIX
(GU3UYECKUX SBICHUSAX U TEXHUYECKUX YCTPOUCTBAX.

ITocne w3ydeHWs JaHHOW JAWCIMIUIMHBI CTYJISHTHI JIOJDKHBI 3HATH
dbyHIaMeHTaIbHBIE 3aKOHBI IPUPOJIbI 1 OCHOBHBIC (PM3MYECKUE 3aKOHBI B 00J1aCTH
MEXaHUKH, JJICKTPUYECTBA W MAarHeTH3Ma; BJAJACTh HABBIKAMHU TPAKTHYECKOTO
MPUMEHEHUSI 3aKOHOB (PU3HUKH; yMETh NPUMEHITh MaTEMaTUYECKHUE METOJbI,
dbu3nueckue 3aKOHBI JUISl  pEeNIeHUS MPAKTHYEeCKUX 3a/lad; HCIOJIb30BaTh
CTaHJAPTHYIO TEPMHUHOJIOTHIO, OMNpPENEICHHs, O0O3HAUYCHUS W  CAUHHIIBI

(bU3UYECKUX BEIIMYHUH.



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

3agaum JMCUMILVINHBL:

1. U3y4YeHHUE K0JieOaTeIbHbIX CUCTEM PA3TUYHON MIPUPO/IBI;

2. OBJIaJICHWE METOJaMHU aHaju3a KoJIeOATENbHBIX CHUCTEM pa3IMYyHOU
IIPUPOJBI;, YMEHHMEM HCHOJB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIMH B NpOo(eCcCUOHATBHOM  JEATETbHOCTH, MPUMEHATh  METObI
MaTeMaTHYeCKOr0  aHajuu3a W MOJEIMPOBAHUA,  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 MOBBILEHUIO OOMIEKYJIbTYPHOTO  YpPOBHS;
CIIOCOOHOCTB BBISIBIISITh €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIEM, BOSHUKAIOIINX
B X0/A€ Npo(eCcCUOHATBHOU JEATEIbHOCTH, MPHUBJIECKATh Ui HUX pPELICHUS
COOTBETCTBYIOIIHM (hM3UKO-MAaTEeMaTUUYECKUI annapar;

- CIIOCOOHOCTDH NMPEACTABIATh AJ€KBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHMI
Hay4YHYH0 KapTMHY MHpa Ha OCHOBE 3HAaHMsS OCHOBHBIX IIOJIOKCHUH, 3aKOHOB U
METOJOB €CTECTBEHHBIX HAYK U MAaTEMAaTHKH.

B pesynabrare oOcBOEHMS JUCHMIUIMHBI OOYyYarOUIUiicsl JOKEH 3HaTh
(bu3nYecKue Ipouecchl U 3aKOHbBI PACIPOCTPAHEHUsI CUTHAJIOB B KaHAJIaX CBSI3U C
YYETOM BJIMSHHUS PEATBHOW CpEelbl pacpOCTPAHEHHUs, 3aTyXaHue, JONIUIEPOBCKUE
3p¢deKTl U Jp.), 03HAKOMUTBHCS C 3JIEMEHTAaMH BOJIHOBOM M T'€OMETPUYECKOM
ONTHUKH, KBAHTOBOM U SIAEPHON (QU3UKHU

[Tnanupyemble pe3ysibTaThl OOYYEHHUS O JAHHOW IUcCHUIUIMHE (3HAHUS,
YMEHUS, BIAJCHUS), COOTHECEHHBIE C IIAHUPYEMBIMU DPE3YJIbTATAMH OCBOEHUS
o0pa3oBaTeNbHON  MPOrpaMMbl,  XapaKTEepU3yIOT  dTanbl  (HOpMUPOBAHUS

CJIEAYIOIIMUX KOMIIETECHIINM:



Kox u ¢popmysimpoBka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMHT
KOMIIETCHIIUH

- OCHOBHBIC  ITIOJIOXKCHHA, 3aKOHbI MW MCTO/bI
CCTCCTBCHHBIX HAYK MW MAaTCMAaTUKU B o0ractu
3Haer OIMCaHM KOoJIeOaTEIbHBIX CHUCTEM,

- OCHOBHBIC 3aKOHBI, OIIMCBhIBAIOIHMEC ITIOBCACHUC
KoJIeOaTeIbHBIX CUCTEM paSHHqHOﬁ IIpUpOabI

K-1 - IIPUMCHATH OCHOBHBIE IIOJIOXKCHUS, 3aKOHBl U
CIIOCOOHOCTBIO K METOJbl €CTECTBEHHBIX HAyK W MaTEMaTUKU IIPH
aHaJIM3y IIOCTABJICHHON aHaJaM3e  KoJIeOaTEeNbHBIX  CHCTEM  Pa3IMYHOMN
3a/1a4M UCCIIENOBAaHUM B | YMeeT IIPUPOJIBI;

obnacTu - BBIIBUTH CYIIHOCTH HPOOJIEMBI, COCTaBUTH MOJEIb
pubOpPOCTPOCHUS KoJsie0aTenbHOI crucTeMbl U CPOPMYIUPOBATh YCIOBUS
€€ IPUMCHCHMUS.

- METOJaMH aHajiM3a  KoJeOaTeIbHBIX  CHUCTEM
Pa3IMYHOMN PUPOIBL;

Brnaneer - MeToJaMu (PU3UKO-MATEeMAaTUYSCKOTO ammapara Jijis
ompejieNieHuss ~ MapaMeTpoB U XapaKTEePHUCTUK
K0J1e0aTeIbHOM CUCTEMBI U BOJIHOBOT'O IIpoIiecca

s GopMupoBaHUs BBIIIEYKA3aHHBIX KOMIETEHUUH B pamMKax JUCIMILIMHBI
«®Du3uka B MpUOOPOCTPOECHUN» MPUMEHSIIOTCS CIEAYIOIINE METOAbl aKTHBHOTO
oOyueHusi: mpobieMHOEe OOydeHHe, IMPOEKTUPOBAHUE, KOHCYJIbTUPOBAHUE W

PEUTHUHTOBBI METOL.

CTPYKTYPA U COAEPKAHUE TEOPETUYECKOM YACTH KYPCA
(18 YAC./ MAO 12 YAC.)

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

TEMA 1. CBoOoiHbIC TapMOHUYecKHe KojeOanus (1 Jac).

Mexanudeckue  KoJieOaHUs:  ypaBHEHHE JIBIDKCHHSI W OCHOBHBIC
XapakTepucTuku. ['apMoHnuecknii ocumuiITop. OU3NUECKUA U MAaTEMaTUYECKUM
MasTHUKH. [IpeBpaiieHue dHEPruM TPU  TAPMOHUYECKUX  KOJeOaHUSX.
DnexkTpudecKkrue KojaebaHus: ypaBHEHUE JBMKCHUS U OCHOBHBIE XapaKTEPUCTUKH.
Cnoxenue rapMOHUYECKUX KOJIeOaHUi OJIMHAKOBOTO HaIlpaBJICHUS
(camocrtositennbHO).  Cno’keHHWE  B3aMMHO — TEPICHAUKYJISPHBIX  KOJCOAHMIA
(caMOCTOSITEIBHO).

TEMA 2. 3aryxatouiue u BeIHYXAeHHbIe Kojiebanuu (1 vac).



MexaHudeckre 3aTyXarone KoJieOaHus: ypaBHEHNE ABUKEHUS U OCHOBHbBIE
XapAKTEPUCTUKU. DIEKTPUUECKHUE 3aTyXarolue KOJIeOaHus: ypaBHEHUE JBUKEHUS
U OCHOBHBIE XapaKTEPUCTUKH. BbIHyXIeHHblE KoyieOaHUs. 3aBHCHUMOCTb
aMIUTUTY/bl BBIHYKICHHBIX KOJIEOaHUI OT 4acTOThI. Pe30oHaHc.

TEMA 3. ITlepemennsiii Tok (1 4ac)

BekTtopHas nuarpamMma HanpspkeHuM. 3akoH OMa i LENu NEPEMEHHOTrOo
TOKa. MOIIHOCTh B IENH MEPEMEHHOrO ToKa. D(QekTuBHbIC (ACHCTBYIOLIUE)
3HAYEHUS TOKOB U HAMPSKECHUI.

TEMA 4. Yopyrue BoJHsl (1 gac)

BosnoBor mpounecc. [IponosnbHble M TONEpPEYHBIE BOJHBI. Y PaBHEHHUE
IUIOCKOW BOJIHBI. BOJTHOBOE ypaBHEHHE. DHEPreTUYECKUE XAPAKTEPUCTUKH BOJIHBI.
Bekrop YmoBga.

TEMA 5. DnextpomarautHbie BosiHbI (1 gac)

[Tonyyenue OMB. OtkpeiThiii KoJeOatenbHbli KOHTYp. Illkama SOMB.

Ypasuenne OMB. Dueprus OMB. Bekrop YMoBa-IlolHTHHTA.

Pa3nen 2 BostnoBasi ontuka. (3 yaca)

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

KorepeHTHOCTE BOJIH. MeToAbl MOJIy4YEHHS] KOT€PEHTHBIX HCTOYHHUKOB
cBeTa U HabOmoAeHus uHTeppepeHuu. Ooume ycinoBus MHTEPPEPEHIIMOHHBIX
MakCHMyMOB ¥  MHHMMYMOB  CB€Ta  JIByX  KOIEPEHTHBIX  BOJIH.
NuTepdepeHIMOHHBIE TMOJOCH OT JBYX IIEJed Ha IUIOCKOM JKpaHe (METOA
FOnra). Untepdepenuus B Tonkux nieHkax. Kombua Hetotona. IIpocBeTienue
ontuku. UutepdepomeTpsi.

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

[Tpunmun [Nolirenca-Openens. Judpakuus Openens. Meron 300 Openens.
Judpakuust Ha KpyriaoMm oTBepcTur u aucke. Judpakmus dpaynrodepa Ha menu
U Ha AudpakuuoHHOW pemeTke. udpakuus peHTreHOBCKuX Jiydei. dopmyna
Bynwda-bparra.

TEMA 3. Tlonspuzanus cseta (0,5 gac)



EcrtecTBeHHBIN M nonsipu3oBaHHbIi cBeT. [lonspuzaropsl. 3akoH Maimroca.
[Tonsipu3anust cBeTa NMpu OTPaKEHUM WU NPEIOMJIEHUHM cBeTa. 3akoH bproctepa.
[lonspru3anuss cBeTa Ipu JABOWHOM JiydenpenomieHud. llosspusanoHHbIe
Opu3Mbl M TOJsApoubl. VICKyccTBEHHass omnTudeckas aHu3oTponus. DddekT
Keppa. Ontuyeckass akTUBHOCTh. BparieHue miuockocTu nossgpuzanuu. DPgexr
dapanes. (2 yaca).

TEMA 4. Tucnepcus ceta (0,5 vaca)

B3auMozeicTBue SIEKTPOMArHUTHBIX BOJH C BeELIECTBOM. Jlucnepcus
ceeta. HopmanbHas W aHOMallbHas JWCHEPCUS. OJIEMEHTapHas 3JIEKTPOHHAS
teopust nucnepcuu. [lornomenne cera. 3akoH byrepa. PaccesHne cBera. 3akoH

Penesi. MonekymnsipHoe paccesinue cBera. (14ac).

Paznen 3. KBanToBasi ontuka (3 yaca)

Tema 1. TeruioBoe uznyudenue 1 gac)

XapaKTEPUCTUKU TEIUIOBOIO H3JIYyYEHHs. 3aKOHBI TEIUIOBOTO HW3JIYyYEHHS:
3akoH Kupxroda, 3akon Credana-bonpiiMana, 3akon cmenieHus: Buna. ®opmyna
Panes-Jlxxunca. ['nnore3a [Inanka. Ontudeckast MUpOMETPUSL.

Tema 2. ®otordpdext (1uaca).

Bunbt u 3akonbr porodddexra. 3akonsl CroneroBa. KBantoBas mpupona
cBeTa. YpaBHeHue DitHmTeHa s oroaddexra. dpdpexr Komnrona. @OTOHBI.
JlaBieHue cBera.

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

Omneitel Pesepdopna. Anepnas monens ctpoenus aroma. [loctynatel bopa.
OHeprug atoma Bojgopoaa. CnekTp atoMa BoJI0po/ia

Pa3znen 4 JiieMeHTHI KBAHTOBOI MeXaHUKHU (2 4yaca)

Tema 1 BoxnoBele cBolicTBa Beniectna (0,5 daca)

I'mnoreza J[le bpoitia. OnbITHOE MNOATBEPKJICHHE BOJHOBBIX CBOWMCTB
BEIIECTBA. 3aKOHOMEPHOCTH OINUCAHMS MOBeIeHUS MHUKpoyacTul. COOTHOIIEHHE
HeonpeneneHHocte [elizenbepra. BomHoBass GyHKIHUS W €€ CTaTUCTHYECKUI

CMBICIJI.



Tema 2. Ypasuenue llpenunrepa u npumepsi ero pemienns (1 gac)

CrammmonapHoe  ypaBHenue Illpenunrepa. JIBukeHue 4YacTUIBI B
OJTHOMEPHOU MOTEHIHAIBHOU siMe. [IpoX0okKaeHne YacTULIbl Yepe3 MOTCHIINATbHBIMI
O0apbep. KBaHTOBBIN OCHIMILIATOP.

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

DJieMeHThI 30HHOU Teopuu. [IpoBOAMMOCTD METAIIIOB U MOJIYIPOBOJHUKOB.
KoHTaKkTHBIE SIBJICHUS HA TPAHUIIE ABYX METAJIOB.

Paznen 5. DinemenTsl sigepHoil pusnku (5 4acoB)

Tema 1. CocTaB 1 XapaKTEpUCTHKU aTOMHOTO sA1pa. (1 gac)

OTkpblTHE TPOTOHA W HeWTpoHa. HykinoOHHas MoOIenb CTpPOEHHS Anpa.
JHedekT maccol. DHEprus CBs3U. Y IeJbHasi YHEPTHUS CBSI3U.

Tema 2. PaguoaktuBHOCTSH (1 9ac)

EcrecTBeHHast M1 UCKYCCTBEHHAs] PaJIMOAKTUBHOCTb. BUIBI pagMo0aKTUBHOTO
pacmazna. 3aKOH paguOaKTHUBHOIO pacmnaga. XapakTepucTUKH pacnana. [Ipasuio
cmemenus Connu.

Tema 3. SAnepusie peakuuu (1 gac)

MexaHn3M W OCHOBHBIE XAapaKTEPUCTUKH SIICPHBIX peakuui. SnepHbie
peakiuu Ha HeuTpoHax. Peakumm pgenenus. llenHble sAaepHbIC PEAKIUU.
TepMosiiepHbIE peaKIUu.

Tema 4. Mup snemenTapubsix yactuil (1 yac)

OcCHOBHBIE XapaKTEPUCTUKH DIIEMEHTApHBIX yacTull. Kiaccuduxarus
neMeHTapHbiX 4acTull. KBapku. ['mooHbl. COBpEeMEHHbBIE TMPEICTABICHUS O
cTpoeHuu Marepun.

3axmrounTenbHas Jekius. CoBpemenHas pusndeckas kapruaa mupa.(1 a)

[Tonstue o Hayunoit kaptune mupa (HKM), EctrecTBeHHOHAy4YHOM KapTUHE
mupa (EHKM) u ®usndeckoit kaptune mupa (OKM). O6mume mpeacraBieHus o
JoTuKe pa3BuTHs (pu3nyeckoro 3HaHus. Teopus HayuHbix peomormii T.KyHa.
Crpyktypa @KM. DOranel nepuommzauuun DOKM. OcCHOBHBIE  4YepTHI

KBaAHTOBOIIOJIEBOM KapTHHBI MHpPaA.



II. CTPYKTYPA U COJAEP)KAHUE NPAKTUYECKOHN YACTH
KYPCA
Ipakrnyeckue 3ansaTus (18 YAC./MAO 8 YAC.)

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

IpakTnueckoe 3ansaTue Ne2 (2 yaca)
Tema: DaeKkTpoAMHAMHUKA.
IMpakTyeckoe 3ansaTue Ne3. (6 4acoB)
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  NpU  BBINOJHEHUM  JTAOOPATOPHOIO  JKCHEPUMEHTA IO
AIIEKTPOMArHeTU3My, aTOMHOU U SAEpHOU (hU3HUKE.

JlaGopaTopnas padora Ne 2 . (2 yaca)

HudpakunonHas pemierka. Judpakius Ha ogHoi 1menu. IHTeHCUBHOCTD.

JlaGopaTopHnasi padora Ne 3 . (2 yaca)

Hudpakuus >IEKTPOHOB.

JlaGopaTopHasi padora Ne 4 . (2 yaca)

Onpenenenne paanyca KpUBU3HBI JIMH3BI IO KoJibliaM HeroTOHA.

JlaGopaTopHnasi padora Ne 5. (2 yaca)



HccnenoBanne BRIHYXISHHBIX KOJIeOaHMIA 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 hokycHOTO paccTOSHUS PaCCEUBAOIICH U COOMPAFOIICH JTUH3HI.
JlaGopaTopHbie padoTa Ne9

HroroBoe 3ansaTue (2 yaca)

1.  YYEBHO-METOAMYECKOE OBECIHEYEHHUE
CAMOCTOSTEJIBHON PABOThI OBYYAIOIIUXCSI

VY4eOHo-MeToinuecKoe 00ecreueHne caMOCTOATENbHON paboThl CTYIEHTOB
1o aucuuIuinae «@u3rka B npuOopoCcTpoeHU» npeacTasieHo B [Ipunoxennn 1 u
BKJIOUYAET B ceOs:

a. miaH-rpaUK  BBIINOJHEHUS  CAMOCTOSTENbHOM  pabOThl MO
JUCLMIUIMHE, B TOM YMCJIE IPUMEPHBIE HOPMBI BPEMEHU Ha BBINOJHEHUE I10
KOKJIOMY 3a/1aHUIO;

b. XapakTepUCTUKa  3aJlaHuil IS CaMOCTOATENIbHOW  paboThl
o0yyaroluxcs 1 METOJUYECKIE PEKOMEHAAINHU [0 UX BBIIIOJIHEHUIO;

C. TpeOOBaHMSI K TMPEACTABICHUID W  OQOPMIICHUIO PpPE3yJbTaTOB
CaMOCTOATENbHON pabOTHI;

d. KPUTEPHUH OLICHKHU BBITIOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

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



n/n

KonTponupyemeie
pas3zernbl / TeMbI
JUCIUTIAHBI

Kogp! u 3Tamnsl popmupoBaHus

KOMIIETEHIIUNI

OueHoYHbIE CpEeACTBA

TEKYILIHNI
KOHTPOJIb

IPOMEXY
TOYHAs aTTeCTa
s

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

[1K-1

3Ha€T — OCHOBHBIE
(bu3HYECKUEe 3aKOHBI U
KOHIICIIIUH: 3aKOHBI
KJIaCCHUYECKOI
MEXaHUKH,
BayKHEHIIIE
KOHIISIIIUH
CTaTUCTHUYCCKOM
bu3uKn BOJIHOBBIX
MPOLIECCOB, OCHOBHBIE
MTOJIOKEHUS
KJIaCCHUYECKOI
AIEKTPOJUHAMUKH,
TEOpUI0 KOJICOAHWH U
BOJIH, OCHOBHEIE
METOABl W TPHUEMBI
MPOBEICHUS
¢duznyeckoro
AKCIIEPUMEHTA,

I1P-1,
I1P-2

YO-1

yMEeT - [PUMEHSATh
buznyeckue 3aKOHbI K
aHaJINU3y Haubosee
BaYKHBIX YaCTHBIX
CIIy4aeB u
MpOCTEHIINX  3ajady;
IIPOBOAUTH
U3MEpEHUS
(UBUYECKUX BEJIIMYUH
" OLICHKY
MOTPEIIHOCTEN
U3MEPEHU.

I1P-1,
I1P-2

VO-1

Bnageer  OCHOBHBIM
AKCIEPUMEHTAIbHBIM
MaTepHaoM,
MeTOoJaMHU "
npueMamu
IIPOBECHUS
¢du3uveckoro
HKCIEPUMEHTA;
OCHOBHBIMHU
NpPEJCTAaBICHUAMH O
(bu3nYeCKuX OCHOBaX
3alMThl HH(OpMAIUU

I1P-1,
[1P-2

YO-1

Bropas yacts Kypca:

Pasgensr 2-5
2.BonHoBasg ontuka
3.KBauroBas omnruka

IK-1

3Ha€T - HCXOJHbIE
MIPUHIIMITBI KBAHTOBOM
MEXAHUKH; OCHOBHBIE
MTOHSATHUSA buzuKu
aTOMOB, aTOMHOT'O

I1P-1,
[1P-2

VO-1




4.91neMeHThI A7Ipa U 3JIEMEHTapHBIX

KBAaHTOBOU MEXaHUKHU YacCTHLl; YCTPOMCTBO U
5.0/eMeHTBl SIePHOM NPUHIMUIB  IEUCTBUS
¢buzukn buzneckux
pUOOPOB;
ymeer - mnpumensTs | [1P-1, YO-1

¢busnueckue 3akoHbl K | [TP-2
aHaIM3y  HambOosee

BaYKHBIX YaCTHBIX
Cly4JacB u
MPOCTEUIINX 3a/1a4;
MIPOBOJIUTH

U3MEPEHUS

(UBUYECKUX BEIIMYNH

51 OIICHKY
MOTPEIIHOCTEH

U3MEPEHUM.

Bianeer nauboiee | I[1P-1, YO-1
Ba)KHBIMH u | I1P-2
byHIaMeHTaIbHBIMU
JIOCTHIKCHUSMU

buznuecKoil HayKu;
OTpaXkaroIIUMU CBS3b
GU3UKN C TEXHHUKOM,
IIPOU3BOJICTBOM,
JIpYTMMH HayKaMu

Tumnossie KOHTPOJIbHBIE 3a1aHus, METOIMYECKUE MaTepualbl,
OTIPEJISIISIIONTNE TPOIEAYPHl OICHUBAHUSA 3HAHWM, YMEHUW W HABBIKOB W (WJIH)
OTbITA JEATETLHOCTH, a TaKKe KPUTEPUM M TIOKa3aTeld, HEOOXOIUMBIE IS
OLICHKM 3HAHWM, YMEHUW, HAaBBIKOB M XapaKTEPU3YIOIIUE ATanbl (POPMUPOBAHUS
KOMIIETCHIIMM B TIPOIIECCE  OCBOCHHUS  OOpa30OBATENbHOW  MPOrPAMMBI,

npeacrasiieHsl B [Ipunoxennn 2.

V. CHUCOK YYEBHOM JIUTEPATYPBI U UTH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIIMHbI

OcHoBHas JuTEpaTypa

1. . Kuxonn W.K., Kuxoun A.K. — Monekynspuas ¢usuka. W3n
Jlanp,2008.




2. http://e.lanbook.com/books/38/ Bammmes M.I'., TloB3nep A.A. Kypc
obmet ¢pm3uku : YueOHoe mocobue. 2-¢ um3ma., crep. — CII6.: M3marenscTBO
«JIaupy», 2010. — 576c.

3. http://e.lanbook.com/books/163/ WemueB A.Jl. ®Pusmka : YueOHOE
nocobwue. 2-e uz., ucnp. — CII6.: U3narensctBo «Jlanby, 2009. — 672c.

4. http://e.lanbook.com/books/239/ Kypc ¢usuku: YueOHuk i By30B: B 2
T. T. 2. 6-¢ u3n., ucnp. u goim. / [lox pen. B.H. JlozoBckoro. — CII6: M3naTenpcTBO
«JIaubpy, 2009. — 608c.

5. http://e.lanbook.com/books/236/ Kypc ¢usnku: YueOHuK 1151 By30B: B 2
T. T. 1. 6-¢ u3n., ucnp. u gon. / Iox pen. B.H. Jlozosckoro. — CII6: M3narenscTBO
«JIaaby, 2009. — 608c.

6.Kypc ¢husuku : yuebHoe nocodue Jjisi By30B MO MHKEHEPHO-TEXHUYECKUM
cnermanbHocTaM / T. . Tpodumosa. Tpodumona, Taucust FiBanoBHa.

Karanor Hb JIBOY

3arnmaBue  Kypc ¢usuku : ydyeOHOe mocoOue Ijisi BYy30B MO HWHXKEHEPHO-
texHuueckuM crenuaibHocTsM / T. U. Tpodumosa.

Mecto nyonukamnum Mocksa : Akagemus, 2007.

®dusnveckoe onucanne 558 c.M3ganme  15-e m3x., crep.Paccr.

mmdpT 761 53(075.8)T 761 53

Opui C.3., Tumopena A.B. Kypc oOmeit pusuku: Yuebnuk. B 3-x 1. T.3.
Ontuka. Atomuas ¢pusuka. - CII6.: JIans, 2009.- 656¢.

6. Jermad A.A., Asopckuii b.M. Kypc ¢usuku: Yueb6. moco6.— M.: Beicr.
mik.,1989-2006 rr.

7. Tpodumona T.U. Kypc dusuku: Yued. nmoco0. ajis By30B.—/-€. H31.,
uctp. — M.: Berc. mik.,2002.— 542 c.

a. Kypc ¢usuxu: YueOnuk nist By30oB: B 2 1. T.1.—-3-¢ uzn. crep./Ilox
pen. B.H. JlozoBckoro.—CII6.: U3n-Bo «Jlanp»,2003.-576 c. T.2.—3-e u3n.—CIIo.:
H3n-Bo «JIanby, 2003.—592 c.


http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/
http://e.lanbook.com/books/236/

8. Kanamnukos H.II.,, CmonabipeB M.A. OcHOBbI ¢u3uku: Yued. s
By30B: B 2 1.—2-¢ u3n. mepepad. T.1. —M.: JIpoda, 2004.—400 c. T. 2.—M.: Jipoda,
2004.432 c.

9. Kanamnukos H.I1., CmonabipeB M.A. OcHOBBI (pU3UKHU. YTIpaKHEHUS
u 3agaun.— M.: [Ipoda, 2004.—464 c.

10. Bonpkenmreidin B.C. Coopnuk 3amay o obuiemy kypey ¢usuku.—11
u3., nepepadb.—M.: Hayka, 1985.-384 c.

11. YeproB A.I'., BopobreB A.A. 3amaunuk no Dusmke. YdeOHOE
nocobue g CTYJACHTOB BTY30B.— S5-€¢ m3i. mepepal. u gomn. M.- Beicul. mkona,
1988, 527 c.

12. http://e.lanbook.com/books/38/ Bamumer M.I'., Tlos3uep A.A. Kypc
obmieir ¢us3uku : YueOHoe mocobue. 2-¢ u3ma., crep. — CII6.: M3naTenscTBO
«JIaaby, 2010. — 576c.

13. http://e.lanbook.com/books/163/ Wemue A.JI. ®dusuka : VYyeOHOe
nocobue. 2-e uz., ucnp. — CII6.: U3narensctBo «Jlanb», 2009. — 672c.

14. http://e.lanbook.com/books/239/ Kypc dusuku: YueOnuk aiis By30B: B 2
T. T. 2. 6-¢ u3n., ucnp. u gon. / Ilox pen. B.H. Jlozosckoro. — CII6: M3narenbcTBO
«JIaany, 2009. — 608c.

15. http://e.lanbook.com/books/236/ Kypc dusuku: YueOnuk aiis By30B: B 2
T. T. 1. 6-¢ u3n., ucnp. u gon. / Iox pen. B.H. Jlozosckoro. — CII6: M3narenscTBO
«JIaany, 2009. — 608c.

JlonmosiHUTEILHAS JIUTEPATypa

1. Hmutpues B.®., [Ipokodses B.JI. OcHossl puzuku.—M.: 2003.

2. CasenbeB U.B. Kypc o6meit pusuku: B 3 1.— M.: Hayka, 1976 — 88
IT.

3. Cuyxun /[.B. O6umit kypc ¢usuku: B 5 1. — M.: Hayka, 1974 — 88
rr. T.1. Mexanuka.—M.: U3a-8o MOTU, 2005.—-560 c.

4, Jlanacoepr I'.C. Ontuka.— M.: Hayka, 1978.— 928 c.


http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/
http://e.lanbook.com/books/236/

5. Tenecuun P.B. Monekynsipras gusuka: Yued. mocodbue aias yH-TOB. -
N3p. 2-e, nomn. — M.: Beremr. mk.,1973.—360 ¢

6. ['epmiens3on E. M., Manos H. H. Kypce oO1ei (1056371978
DnexTpoauHamuka: Y4eb. mocod. mis cTya. ¢us.-mar. (ax. mea. WH-TOB. — 2-€
u3 ., nepepadb.— M.: Ilpoceemenue, 1990. — 320 c.

1. I'epmien3on E. M., Mamnos H. H.,, MancypoB A.H. Kypc oOmei
busuku: OnTuka u atomHas pusnka: Yuebd. mocol. st ctyn. Gus.-Mar. ¢ax. me.
WH-TOB.— 2-¢€ u3J., nepepad.— M.: IIpocsemienue, 1992. — 320 c.

8. MarseeB A.H. Mexanuka u Tteopus oTHOCUTeNnbHOCTH.— M., 1977,
MounekynspHas ¢usuka. — M., 1981; DOnektpuuectBo u maraetusMm.— M., 1986;
Ontuka.— M., 1987.

Q. CyxanoB A.Jl. dyHnameHTanbHbIl Kypc ¢u3uku: Yued. moco0. s
By30B: B 4 T.— M.: Arap, 1996-1999.

10. HponoB U.E. Mexanuka. OCHOBHbIE 3aKOHBI: YueO. /il By30B.—9-€
u3 ., ucnp.—M.: Jlaboparopus 6a30Bbix 3HaHui. Puzmatiur, 2000.— 320 c.

11. KanamnuukoB 2.I°. O6mmit kypc Qusuku: DneKTpudecTBO: Yueo.
noco0. s cTyn. ¢u3uy. cmeu. By30B. — 4-¢ u3id., nepepad. u JomoyiH. — M.:
Hayxa, 1977.—592 c.

12.  Kuxown UK., Kukoun A.K. Monekynsipuas ¢Pusnka— M.:
®duszmarrus, 1976.— 500 c.

13.  Kypc obmeit ¢usuku: MonekynapHas ¢usuka: Yueb. mocodue st
cTyld. Bblcul. mea. yueO. 3aBenenuit / E.M. I'epmienzon, H.H. Manos, A.H.
MancypoB.— M.: U3a. uentp «Axkanemus», 2000.-272 c..

14. MUponos U.E. Bonnossie nporiecchl. OCHOBHBIE 3aKOHBI: Y4e0. Moco0.
JUIs BBICIIMX yueOHbIX 3aBefeHuil.— M.: Jlaboparopusi 6a3oBbix 3HaHui, 1999.—
256 c.

15. Tpodumona T.U., IlaBmoBa 3.I. CO6. 3amau mo Kypcy (PU3MKH C
peueHusiMu.—/-e u3ll., crepeotun.—M.: Beicui. mik., 2006.-591 c.

16. ®wupranr E.B. PykoBoacTBo k pemeHuro 3agad 1o Kypcy oOiei

busuku: YuebHoe nocobue s By30B.— M.: Beicmi. mikona,1977,351 c.



17.  Kynpssues I1.C. Kypc uctopuu ¢puzuxku.— M.: 1984.

18. demmuenko H.II., Jlepuyk ILII. KypcoBbie u aumaomubie paboTHI MO
¢uzuke. Metonnyeckue ykazaHusl U TEMbI padOT 10 PU3UKE U CMEXKHBIM HayKaM.—
KomMmcomonbck-Ha-Amype: Usn-Bo Ku/AI'TIY, 2003.-321 c. (B nanHOi KHHTE
OpUBEICHbl AaHHOTAMM KO BCEM TeMaM, MPUBOJUMBIM B IOCOOMH, H
PEKOMEHYEMBIN CIUCOK JIMTEPATYphl 1O Kaxaoi teme, Bcero 287 teM. Ilocodue
MO’KET OBITh TMOJIE3HBIM JJIsi TOATOTOBKU pedepaToB MO pa3iHyYHBIM acleKTaM
COBPEMEHHOW HAyKH U TEXHUKH).

19. TI'pabosckuii P.M.Kypc ¢usuku.—6-¢ n3n.—CII6.: Uzn-Bo «Jlaub».—

2002.—608 c. (ITpocToe u TOCTymMHOE H3II0KEHHUE BCEX Pa3eiioB Kypca (DU3uKH).

Ilepeyensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAINIMOHHOM cetn UHTEepHeT

CTYIIGHTI)I MOI'YyT IIOJYYUTb AOOCTYII K 3JICKTPOHHBIM O6pa3OBaTeJIBHBIM

pecypcam uepe3 cait JABDY (moctyn c¢ caiita Hayunoii 6ubnuorexku JIBDY)
URL: http://www.dvfu.ru/web/library/rus_res

1. Eaunoe okHO JgocTyma K oOpa3oBarenbHbiM  pecypcaMURL:

http://window.edu.ru

2. DOnekTpoHHO-OMOMMoTeuHass cucrema M3gatensctBa "Jlams" URL:

http://e.lanbook.com

a TaKke B CBOOOHOM Aoctyne B HTepHerT:
1. Studentlibrary [DnexkTponnas 6ubauoreka yueoHoit PDF-nurepatypsr
U Y4yeOHUKOB [Uisi BYy30B. (OecriaTHble MONMHOTEKCTOBbIe yueOHukH| URL:

http://www.studentlibrary.ru/cqgi-bin/mb4

2. Bupryanbhble 1abopatopHbie padoThI

http://barsic.spbu.ru/www/lab dhtml/, http://www.all-

fizika.com/article/index.php?id article=110

CnpaBouHas JuTepatypa


http://www.dvfu.ru/web/library/rus_res
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://e.lanbook.com/
http://e.lanbook.com/
http://www.studentlibrary.ru/cgi-bin/mb4
http://barsic.spbu.ru/www/lab_dhtml/
http://www.all-fizika.com/article/index.php?id_article=110
http://www.all-fizika.com/article/index.php?id_article=110

1.  SBopckuit b.M., [detnap A.A. , Jlebenes A.K. CnpaBouHuk 1O
bu3uKe IS MHKEHEPOB W CTYJICEHTOB BY30B: 8-¢ W3J., UCIp. U mepepad. — M.:
OO0 u3n-Bo OHUKC, uzn-so «Mup u obpazoBanue».—2006.— 1056 c.

2. XpamoB I'.A. ®usuka. buorpadpuueckuii crpaBounuk. / 1U3g. 2-e. —
M.: 1983 1.

3. Kubenn M.H., Kubenn B.1. ®usuka: CrnpaBouyHUK.—XapbkoB: Doimo,
M.: OO0 “Uzn-Bo ACT”.—2000.—480 c.

4, l'omua ['M., ®unonosuu C.P. Knaccuku ¢usnueckoir Hayku (cC
IpeBHEWIUX BpeMeH A0 Haudajga XXB.): CopaB. moco6.—M.: Beicmr. mik., 1989.—
576 c.

S. Tpopumoa T.U., ®DupcoB A.B. dDuszuka. 3akoHbl. DOpPMYIIHL.
Omnpenenenus.— M.: Ipoda, 2004.— 304 c.

6. CnpaBounuk no ¢usuke/ .M. Jlyoposckuii, b.B. Eropos, K.II.
Psa6omanka.—Kues, HaykoBa Jlymka, 1986.—558 c.

1. Briroackuii M. . CopaBounuk no Beiciier Mmaremarnke.— M.: ACT

Actpensb, 2006.— 991 c.

VI. METOAUYECKHUE YKA3AHUSA IO OCBOEHUIO TNCHUIIJINHBI

[Ipu u3yuenun aucruriuHbl «duzruka B NpuOOPOCTPOSCHUM» Pa3BUBACTCS
komriereHnus [1K-1. M3ydeHuwe AMCHUIUIMHBI TMPEANOJNIaraeT IMOCTYMaTeIbHbBIN
MOJXO0J O TMPHUHIUITY YCIO0KHEHUS OT 3HAKOMCTBA C TEOPUEW M PACCMOTPECHUS
MPAKTUYECKUX TMPUMEPOB, JO CAMOCTOSITEIIBHOTO W3YyYE€HUS JUCUUILIAHBI.
Kpatkuii Kypc neKiuii mo JUCIUIIIMHE TpeICTaBlIeH B UHPOPMAIIMOHHON CHUCTEME
Blackboard.

[Ipyu m3ydyeHUM TUCUUIUIMHBI OCYIIECTBISIIOTCS TEKYILIHAM, TPOMEKYTOUYHBIN
Y UTOTOBBIA KOHTPOJIb IO JUCLUIIINHE.

Texymmii xkoHTponb (TK) ocHOBaH Ha yCTHOM ompoce pa3 B HEJEIIO.

OcnoBHass nenb TK: cBoeBpeMeHHass OLEHKa YCIEBAEMOCTH CTYJEHTOB,



noOyxjaromasi ux paboTaTb PaBHOMEPHO, HCKIIOYas Majble 3arpy3Kd WIH
Neperpy3ky B TEUEHHUE CEMECTPA.

[TpomexyTtounsiii kKoHTpob (IIK) — ocymiectBisieTcs B Gpopme pyOSKHBIX
KoHTpoJbHEIX paboT (PKP). U tectupoBanus no pasnmenam. Lens [1K: mobyauth
CTYJICHTOB OTYUTAThCS 3a YCBOCHUE pasjefia JIUCUUIUIUHBI HAKOMUTEIbHBIM
o0pa3oM, T.e. CHavajia 3a MEPBBIM, 3aTeM 3a BTOPOM pasneinbl Kypca. Y CIElHOoe
Harncanue PKP mo3Bonser cTyaeHTy paccuuThIBaTh HA BBICTABICHUE JTOCPOYHOMU
HK3aMEHAIMOHHON OleHKH. 3a UK o0yueHus npexycmorpeno 6 PKP u 6 ceancos
TECTUPOBAHUS.

Uroroseiii koHTposnb 1o aucuuiuinHe (MKJl) - »To mpoBepka ypoBHS
y4€OHBIX JIOCTHXKEHUI CTYIEHTOB IO BCeW aucuuiiiuHe 3a cemectp. Dopmbl
KOHTpoJisi: 3aueT. I[IpoBoauTcs TpaauIMOHHBIM cnocoboM. Llens wuTOroBOrO
KOHTpOJISL: TpOBEpKa 0a30BbIX 3HAHWN AMCLUMIUIMHBI, TOJYYEHHBIX IpU €€
U3y4YEHUHU, I MOCIEAyIolero oo0ydeHus M Oyaymed mnpodeccuoHalIbHOM
NEeSATEIbHOCTH.

Pexomenmanum mo padore ¢ JIUTEPATYpoOii: NPOCITYIIAHHBIN MaTepual
JEKIMH CTYACHT JOJDKEH mpopadorarb. Jljisi 3TOro B IMpolecce OCBOEHUS
TEOPETUUECKOr0 MaTepuaia JUCHUILIUHBI CTYJEHTY HEOOXOAUMO BECTH KOHCIEKT
JeKUUN U 100aBJIATh K JIEKIIMOHHOMY MaTepuairy MH(GOPMALNIO, MTOJIYYCHHYIO U3
PEKOMEHIyEeMOW JTUTEPATYPHI UM UHTEPHET UCTOYHHUKOB.

KoHCIeKT nekuuid pEeKOMEHIYEeTCS HauyuHaTh C IUIAaHAa M3J1araeMoro
MaTtepuana, yToObl Ajid ce0sl CTPYKTypUpPOBAaTh COOTBETCTBYIOUIYIO TEMY JIEKIUH.
KoHcrekT He A0mKeH ObITh OCIOBHBIM. JKelaTeabHO 3amUChIBATh JIEKIIMOHHBIN
MaTepual KpaTKo, TOJIBKO CaMO€ CYyIIECTBEHHOE. PEKOMEHIOBAHO MCIOJIB30BATh
NoJIsL JIJIs1 3aMETOK WUJIM BOIPOCOB, KOTOPBIE CTYAEHT HE MOHSAJI BO BpPEMS JIEKIUHU,
JUIs  TOro, 4ToObl WX YTOYHHUTh Yy TMpenojaBaTess, HO MpeABAPUTEIHHO
NONBITABIINCH HAWUTH OTBET CAMOCTOSATEIIBHO.

K nekuusiMm HeoOX0AMMO TOTOBUTHCS. [l 3TOro CTyAEHT MAOJKEH
MIPOCMOTPETHh MaTepuai Oyayiel JeKIUU 3apaHee, OTMETHTh IS ceOst Hanbosee

CJIOXHBIC WJIM HCIIOHATHBIC MAaTCpHUaJIbl JICKOUH, C TCM, YTOOBI 3aJ1aTb BO BpEMA



JIEKIIUM COOTBETCTBYIOIIUE BOIPOCHI MpenojaBarento. Takod MOaxXoa MO3BOJUT
jerde u 060Jee NeTalbHO YCBOUTH JaHHYIO AUCIUILIMHY.

[IpakTyeckre 3aHATHA HalEJeHbl Ha 3aKperuieHUue JIEKIMOHHOTO
Marepuana. K HUM CTyJIeHT J107KEH TOTOBUTHCS 3apaHee CaMOCTOATENIbHO, U3YUYHB
IJIaH  3aHSATHSA, COOTBETCTBYIOIIYIO TEeMY  JICKIIMH, PEKOMEH]JIOBAaHHYIO
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 MMOCTABJICHHBIX 33/1a4 B COOTBETCTBYIOIICH MPaKTUUECKON padoTe, a
CaMOMYy CTYJCHTY TMOJIONTH OTBETCTBEHHO K TIIOJTOTOBKE K 3aHSITHIO, YTO
CIIOCOOCTBYET JIy4IlIeMy YCBOCHHIO U3y4aeMOro MaTepuarna.

JIabopaTopHBIil TPaKTUKYM IPOBOJUTCS B JabopaTopusix Kadeapbl PU3NKH.
st TOATOTOBKM K 3aHSATHUIO CTYJIEHTY HEOOXOJUMO H3YYUTh METOJIUYECKUE
yKa3zaHus Mo AaHHOU padoTe. [Ipu BbIMmoaHEeHUN 1a00paTOPHOM PabOTHI CTYACHTHI
NpUOOPETAIOT HAaBBIKM MPOBEIEHUS (DU3UUECKOTO 3KCHEpUMEHTa U 00pabdOTKH
AKCTIICPUMEHTAJIBHBIX JTaHHBIX. Bo BpeMms 1abopaTopHOro MpakTUKyma CTYJICHTHI
3HAKOMSITCSl C YCTPOMCTBOM U MPUHITUTIAMU JAEHCTBUS (PU3NUECKUX TPUOOPOB U UX
AJIEMEHTOB.

BueayautopHas camocTosiTebHas paboTa HalleJdeHa Ha yriyOJeHue u
3aKpEIUICHUE 3HAHUM CTYAEHTOB MO JAaHHOW JucuuIuinHe. CamocTosATeNnbHas
paboTa omupaeTcsl Ha JICKIIMOHHBIN MaTepuall, MaTepHall MPAKTHYSCKUX 3aHITHH 1
7a00paTOPHBIX PadbOT, KPOME TOTrO JOTMOJHHUTEIBHO CTYACHT JOJKEH H3Yy4aThb
COOTBETCTBYIOIIYIO JIUTEPATYpy MO JUCHUIUIMHE «DU3MKA», PEKOMEHOBAHHYIO
npernojaBareneM. Bum camocTosiTenpbHOM palOThI: TMOATOTOBKA K JIEKIUSM, K
MPAKTUYECKUM 3aHATHUSIM U K JIA0OpaTOPHBIM paboTaMm.

PexoMeHIalMu 10 NMOATOTOBKE K 3K3aMeHY: II0 JAHHOM JUCUUIUIMHE
MpEAYyCMOTPEH 3K3ameH (4 cemecTp).

Ha 3auérHoil Henmesne W B MEPUOJ CECCHMM HEOOXOJAMMO HMETh IOJHBIN
KOHCIIEKT JICKIIUN ¥ TTpopabOTaHHbIE MpaKkTHUeckue 3ausaTusl. [lepeuens Bompocon

K DOK3aMEHy TIOMeIIeHbl B (OHAE OIEHOYHBIX CpeACTB (MpujoxeHue 2).



['oTOBUTBHCS K cllaue 3K3aMEHa JIy4llle CUCTEMATUYECKH: MTPOCIYIINBAS OYEPEAHYIO
JICKIIUIO, TIPOpaboTaB OYEepETHOE MPAKTUYECKOE 3aHSATHE, BBITIOJIHUB W 3aI[UTHB

Jab0paTopHbIC pabOTHI.

VIII. MATEPUAJTBHO-TEXHUYECKOE OBECIEYEHUE
JUCHUILIAHBI

Jlns  ocymiecTBIeHUST 00pa30BaTeIBHOrO TpoIllecca IO  JUCITUIUINHE
CYIIECTBYET ayIUTOPHsI C MYJIbTUMEIUNHBIM OOOpPYAOBAHHEM JIJISi TIPOBEICHUS
JCKIIMOHHBIX W TIPAKTUYCCKUX 3aHATHH M 4 ayauTOPUH C COBPEMECHHBIMU
7a00paTOPHBIMU yYCTAaHOBKAMU. B MyNbTUMENUMHBIX ayJIUTOPHUSIX YCTAHOBJICHO
cieayroliee o0Opy/I0BaHUE: MPOCKTOP, HOYTOYK, 3KpaH, TEJIEBU30p, JOKYMEHT-

Kamepa.

HaumeHnoBanue
000pYIOBaHHBIX TTIOMEIIIEHUH U
OMEIIEHUN U
CaMOCTOSITENIbHOM pabOThI

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

YactoTtomep P-551A; yactoromep U3-34; Yacroromep YU3-
32,

JlabopaTopHbie YCTaHOBKHU

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

Yactoromep  UY3-54; Ilpubop C1-76;  Komrekt

JlaGopaTopuun Kadeapbl
¢uzuku, aya. D 627

JIaGoparopus o0opynoBanus Nel;

BeruucnurensHon TexHUKH | JIabopaTOpHBI KOMIUIEKT OCHOB pa3pabOTKU MH)KEHEPHBIX
kadeapel  MPHOOPOCTPOCHHMS, | MPUIIOKEHHI 1 crcTeM coopa nanHbix NI USB-DAQ Bundle
ayn. E 628 X-series; VYyebHo-HuccIe0BaTeIbCKUN KOMILJIEKC

MoaynbHbIX prbopoB NI Modular Instruments Kit
Momno6iok HP ProOme 400 All-in-One 19,5 (1600x900),
Kommeroteprbiit  kmace, 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,
MynsTumenuiinas aynutopus | 16:10 ¢ 51, mpuBOAOM; KpeIjieHHEe HACTEHHO-TOTOJIOYHOE
Elpro Large Electrol Projecta; mpodeccuonanpnas XK-
manens 47", 500 Kn/m2, Full HD M4716CCBA LG;

Uuraneusie 3anel  Hayunoit
OMOJIMOTEKH JIBOY c
OTKPBITBIM JOCTYTIOM K (DOHITY
(xopmyc A - yposens 10)




MOJICMCTEMA BUJIECOUCTOUYHHUKOB TOKyMeHT-kamepa CP355AF
Avervision; TOACHCTEMa BHICOKOMMYTAIMM; IOJICUCTEMA
ayAMOKOMMYTAallMd M 3BYKOYCWJICHHS;  IIOJCHCTEMa
MHTEPaKTHUBHOTO  ympasieHus;  OecnpoBognsie  JIBC
obecrieueHbpl  cucTeMoil Ha  0aze  TOYeKk  JocTyma

802.11a/b/g/n 2x2 MIMO(2SS)




[Tpunoxenue 1

MMHHCTEPCTBO HAVKH U BBICIIEI'O OEPA3OBAHMS POCCHUIMCKON
®EJIEPAIINU
denepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHIE
BBICIIIETO 00pa30BaHUs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

NHKEHEPHAS HIKOJIA

YYEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIIUXCS
no aucuumiuie «®@u3zuka B npudopocTpoeHnu»
HAITPABJIEHUE ITIOAI'OTOBKMH - 12.03.01, IPUBOPOCTPOEHMUE
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H.]IaH-rpa(])mc BBINIOJIHEHHUSI CAMOCTOSITEILHOM paGOTbI o IMCIMUIIJINHE

®du3uka B IPUOOPOCTPOEeHUH (YeTBEPThI y4eOHbIH ceMecTp)

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

CamocrosiTenbHasi paboTa CTYICHTOB HallpaBJieHA Ha PEHICHUE CIEAYIOIMMNX
3amay:

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

2. - COBEpIICHCTBOBAaHME HABHIKOB TMOMCKAa HEOOXOIWMOW HAy4YHOU M
y4e0HO-METOIMYECKOM JIUTEPATYPHI;

3. - COBEpIICHCTBOBAaHME YMEHUN pemarh (U3UYECKUE 3aJayu

pPa3’In4dHOIro YpOBHA CI0KHOCTH,

4. - pa3BUTHE AaHAJIUTHUYCCKOTO MBINUICHUS W KOMMYHHUKATHBHBIX
CITOCOOHOCTEM.
5. [Ipy mOATOTOBKE K MPAKTUYECKUM 3aHITHSAM CTYACHTHI HW3Yy4arOT

Hay4YHYI0, Y4€OHYI0 M METOJMYECKYIO JUTEpaTypy IO COOTBETCTBYIOIIECH Teme
(CM. TeMbI 3aHATHH MPAKTHYECKOM YacTh Kypca).
6. I[Ipu  momroroBke k  TtectupoBanutro u  PKP  crynenTs

PYKOBOJACTBYIOTCS TpeOOBaHMSIMM K HX MOATOTOBKE, NPEICTABICHHBIMU B




MenuanpeseHranun  «Kparkui Kype JekuuMyM no aucuuiimHe «@Pusuka B
npudopoctpoernun». Ilpumepusie BapuanTsl PKP 1 TecTOBBIX 3a1aHuii, a Takxke
KPUTEPUHU WX OLICHWBAHUS IPEACTAaBICHBI B NPWIOKEHUN 2 «DPOHA OLEHOYHBIX

CPEICTB»

1. PaboTa ¢ TeopeTH4eCKUM MATEPUAIOM.

Henab: mony4uTh XOpOIIKME 3HAHUS MO JAUCIMIUIMHE U HAYYUThCS paboTaTh

CaMOCTOSITEIBHO.
3agayu:
- MpUOOpETEeHNE HABBIKOB CAMOCTOSITEIbHONU 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 ¢ TeopeTHUeCKUM MaTepHaioM JIOJKHA OCYLIECTBIISITECS Ha OCHOBE
JIEKIIMOHHOTO Kypca AUCUUIUIAHBL. J[JIsI 3TOr0 CTYIAEHT JOJKEH BECTU KOHCHEKT
JICKIIUIA U yMETh paboTaTh C HUM.

PaGotra ¢ suTepaTypod TmpeanosiaraeT CcamMoCTOSTENbHYHO paboTy ¢
y4eOHUKaMHU, KHHTaMd, Y4Y€OHBIMU MOCOOUSIMH, Yy4eOHO-METOIUYECKUMU
MOCOOUSIMU IO BBITMTOJIHEHUIO KYPCOBOM pabOTHI 1 BBIMTYCKHOUW KBaTM(UKAITMOHHOMN
paboThl, C HOPMATUBHO-TIPABOBBIMU HUCTOYHUKaMU. llepedeHb muTepaTyphl:
OCHOBHOM, JONOJHUTEIbHOW, HOPMATUBHOW U HMHTEPHET-PECYPCOB IPUBEICH B
pazaene V «Yd4eOHO-METOUUECKOE OO0EeCleueHre UCIHUIUIMHBD) HACTOAIICH
paboueit mporpaMmel.

YMeHue camMoCTOATEeNHHO padoTaTh C JUTEPATYpPOH SIBIACTCS OJHUM U3
BOKHEHUIIMX YCJIOBUM OCBOCHMS IUCHMIUIMHBI. [louck, m3ydeHue u mnpopadoTka
JUTEPATYPHBIX UCTOYHUKOB (POPMHUPYET y CTY/ICHTOB HAYUYHBIN CITOCOO MO3HAHUS,

BBIpa6aTBIBaeT HAaBBIKM YMCHHUS  YUYUTBLCA, IIO3BOJIICT B )IaHBHCﬁmeM B



IpaKTUYEeCKOW paboTe Mocie OKOHYAHMS YHHUBEPCUTETA MPOAOJIKATH MOBBILIIATH
CaMOCTOSITENIFHO CBOIO KBATH(PHUKAIIUIO U TPUOOPETATh HYKHbIE KOMIIETCHITUH JIJIsI
JanbHeHIero pocra B npodeccum.

CamocrosiTenbHas paboTa € JUTEPATYPHBIMH HCTOYHUKAMH TpPEOyeT OT
CTY/IHTa YCHUIYMBOCTHU, TEPIIEHUS U COCPEIOTOUEHHOCTH. UTOOBI Jydille MOHATH
CYIIECTBO BOMPOCA, >KEJIATENbHO 3aKOHCIEKTHPOBATh H3y4aeMblil MaTepual,
cienaTh HYXXHBIE TIOMETKHM, OTMETUTh BOMNPOCHI M KOHCYJIbTAIlMU C

IMpCrnoagaBaTCICM.

2. [ToaroToBKa K KOHTPOJbHBLIM padoTaM.

Hesb: MOMyYUTh XOPOIINE 3HAHUS 0 JUCIHUIUIMHE U HAYIUTHCS paboTaTh

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

- TpUOOPETEHHE HABBIKOB CaMOCTOSITEIIbBHOW pabdOThl C OCHOBHOM U
JOTIOJTHUTEIHPHOU JTUTEPATYPOH, TTOJIB30BATHCS HHTEPHET — PECYpCaMU;

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

KoHTponbHBIE PaOOTHI MO3BOJIIOT 3aKPEMHUTh TEOPETHUYCCKUN MaTepua
Kypca. B mporiecce uzydeHus: PU3MKM CTYACHT JOJKEH BBIOJIHUTH B KaXKIOM
CEMECTpe TpPH KOHTPOJbHBIE paboThl. PemieHne 3amad KOHTPOJBHBIX PabOT
SBJIICTCSI TIPOBEPKOM CTETICHHM YCBOCHHS CTYJACHTOM TEOPETHYECKOTO Kypca, a
OIICHKA TperojaBareis Ha padOTy MOMOTalT eMy J0padoTaTh W MPaBUIIBLHO
OCBOWTH paszIM4yHBIC pasneisl Kypca ¢usuku. [lepea BuIMOITHEHHEM KOHTPOJILHOM
paboThl HEOOXOAMMO BHUMATEIHLHO O3HAKOMUTHCS C MPUMEpAMU peIIeHUs 3aaad
M0 JaHHOW KOHTPOJIbHOM paboTe, ypaBHEHHSMU U (OpMyJaMu, a TaKXKe CO

CIIpaBOYHBIMH MaTCpHalaMU.

3. MeTtoanuyeckne yKa3aHusl K BbINOJHEHHIO KOHTPOJIbHOI padoThl.



KonTponbHyto paboTy cieayeT BBINOIHATH akKypaTHo. s moscHeHus
pelieHus 3aa4d TaMm, TA€ STO HYXKHO, aKKypaTHO CAeNaTh YepTeX; pelIeHHe
3aJa4d M UCHOJb3yeMble (POPMYIBI JOKHBI COMPOBOXKAATHCA TMOSACHEHUSMU; B
MOSCHEHMSIX K 33/1a4e HeOOXOAMMO YKa3bIBaTh TE€ OCHOBHBIC 3aKOHBI M (DOPMYJIH,
Ha KOTOpPBIX OaszupyeTcs pelieHrue NaHHOUM 3afauu; MpU TMOJyYEeHUH pPacYeTHON
dbopMynbl Ui pelIeHUs] KOHKPETHOM 3a/ladd MPHUBOJIUTH €€ BBIBOJ; 3a7ady
PEKOMEHIyeTCsl PelIMTh CHayaja B OOLIeM BHJAE, T. €. TOJBKO B OYyKBEHHBIX
00O3HAYCHHUAX, MOSCHIS TMPUMEHSIEMble MpU HamucaHuu QGopmMyn OyKBEHHBIE
0003HAYEHHUS; BBIYUCICHUS CIEAyeT NPOBOAWTH C TOMOIIBIO TOJCTAHOBKH
3aJJaHHBIX YHCIIOBBIX BEJIIMYMH B pacyeTHylo ¢opmyiy. Bce Heobxoaumbie
YHUCIIOBBIC 3HAYCHHS BEIMYMH JOJKHBI OBITh BhIpaxeHbl B cucteme CHU (cm.
cupaBouHble Marepuainbl). [lo OKOHUaHWE pelieHHs NPOBEPUTHh E€AUHULIBI
MOJIyYEHHBIX BEJIMYMH IO pacueTHOW (opMylie M TE€M CaMbIM IMOATBEPAUTH €€
MPAaBHJIBHOCTD; KOHCTAHTHI (PM3UYECKUX BEIMYUH U JPYTHE CIIPABOYHBIC JTaHHBIC

BBIOMPATDH U3 TAOIUII.

4. BoinoJiHeHHe J1a00PaTOPHBIX PadoT.

Heapb: moxy4nTh XOpPOIIME 3HAHUA MO JAUCHUIUIMHE U HAy4YUThCS paboTaTh
CaMOCTOSITENIbHO.

3axayu:

- NpUOOpETEeHHWE HAaBBIKOB  CAMOCTOSITEIBHOM  paboThl  IpH
BBIMIOJIHEHUH J1a0OpAaTOPHOTO MPAKTUKyMa 3HAKOMCTBO C YCTPOMCTBOM U
NPUHIIATIAMU ACUCTBUS (PU3NUECKUX TPUOOPOB U UX DIIEMEHTOB;

- TpUOOPETEHHE HABBIKOB CaMOCTOSITEIIBHOW pabdOThl C OCHOBHOM U
JIOTIOJIHUTEIBHON JIUTEPATYPOM, TIOJIB30BATHCSI MHTEPHET — PECYPCAMU;
- YMEHHUE aHATM3UPOBAThH PE3yIbTaThl PUINIECKOTO IKCIIEPUMEHTA, CTABUTh

" pCIIAaTh aHAJIOTIMYHBIC 3a/1a4H.



[Ipy DOpoOXOXKIEHHH JITA0OPATOPHOrO MPAKTUKYMA KaXKIbId CTYJIEHT

BBIMIOJHSET  HECKOJIbKO  JiabopaTopHbIXx  pabotr. Ilepen  BbImONHEHUEM

JabopaTopHOil pabOThl CTYACHT JOJKEH O3HAKOMUTBCA C METOJUYECKUMU
yKa3aHUSIMU K JIaHHOM paboTe, MOJArOTOBUTHCS K YCTHOMY OIpPOCY IO
TEOPETUUECKOMY MaTepHally, KOTOPBIM TaM MPUBENEH, pa300paTbcs ¢ METOIUKON

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

JAaHHBIX; OTBCTUTH HA KOHTPOJBbHBIC BOIIPOCHI, COCTABUTH OTUCT.

KpuTtepun oieHKH caMOCTOSITEIbHOI padoThI — 1a00paTOPHOIl padoThI

- 50-60 6as10B 61-75 0aj10B 76-85 0ajL10B 86-100 6a10B

E (HeynoBJieTBO | (yA0BJIETBOpUTE (xopo1uo) (OTJAMYHO)

ér pUTEJIbHO) JIbHO)

o = CoaepixkaHue KpuTepuen

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

= E S| BBINOJIHEHA BBITIOJTHCHA HE COOTBETCTBHUU C COOTBETCTBHUH C

E 5 - MOJHOCTBIO. 3aganueM. He Bce TpeOOBaHUSAMHU,

§. E § BuiBoamb! HE BBIBOJIBI CCTAHbI aKKypaTHO, BCE

B s clieaHbl 000CHOBaHBI pacu€Thl MpaBUIIbHBIE.

BrIiBo1BI 000CHOBAHEL.

o Pabora e IIpencraBnennsie | [IpencraBieHHBIE Pabota npencraBinena

= MPE/CTABICHA | Ppacy€Thl M OTUET | PAcU€Thl BHITIOJHEHBI | B BUJE OTUETA CO

g HE MOCJIeI0Ba MOCJIEI0BATENbHO, BCEMHU TOSICHEHUSMH.

= TEJIbHBI U HE cUcTeMaTu3upoBaHbl | Bee pacuérsl BBITON

3) cucteMaTu3upoBa | OTYET BHIMIOJIHEH C HEHBI C TIOMOIIBIO

§ HBI HEOOIBIITUMH KOMITHIOTEPHBIX

HeJI0YETaMU nporpamm
Her oTBeToB Teopernuecknii Teopernuecknii OTBeTHI Ha BOIIPOCHI

= Ha BOIIPOCHI Marepuan He Marepuan MOJIHBIE, XOPOILIO

g YCBOEH MTOJTOTOBJICH OPUEHTHUPYETCS B

=y TonbKO OTBETHI OTBeTHI Ha BOIPOCHI TEOPETHYECKOM

2 Ha dJIEMEHTapHbIE | TIOJIHBIE W/UITH Marepuaie

s BOIIPOCHI YaCTUYHO TOJHBIE MPUBEJICHUEM

E NPUMEpOB U

2 MOSICHEHUH.

= Ucnonp3oBana

© JIOTIOJTHUTEIbHAS
JuTeparypa

KYPCOBBIE PABOTHI — HE TIPEYCMOTPEHBI.




Pexomenaanuu no HanucaHuo U opopmiienuro pedepara

Pedepar sBusiercs oaHoi u3 (GopM  caMOCTOSITEIBHOTO MCCIEIOBAHUS
HAyYHOW MPOOJIEMbI HAa OCHOBE W3YUYCHUS JIUTEPATYypPhl, JIMUYHBIX HAOIIOICHUN |
pakTU4YecKoro omnbiTa. Hanucanue pedepara momoraeT BbIpaOOTKE HaBbIKa
CaMOCTOATEILHOTO HAYYHOTO MOMCKA U CIOCOOCTBYET K MPUOOILEHUIO CTYIEHTOB
K Hay4qHOU padore.

TpeboBanus k HanKMcaHuio U oopmiIeHUIO pedepara:

- pedepaT mevaraercs Ha cTaHAapTHOM JHcTe Gopmara A4, neBoe nosue 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
po0JIeMBI, 1I€JIb 1 OCHOBHBIC 33JJa4M UCCIIEI0BAHUS; OCHOBHYIO YacTh, B KOTOPOM
PACKpBIBA€TCSl COJIEpKaHUE MPOOJIEMbl; 3aKIIOUYEHHS, B KOTOPOM 0000IIaroTCs
BBIBO/IbI; CITMCKA UCIIOJIb30BAaHHOM JIUTEPATYPHI;

- Ka&XKIbId HOBBIM pa3le] HAYMHACTCA C HOBOM CTPAHUIbI, CTPAHUILIBI
pedepaTta C puCYHKaMH JODKHBI HMETh CKBO3HYIO HyMepaiuioo. IlepBoi
CTpaHULEH SBIAECTCS TUTYJBHBIA JIUCT, HOMEP CTPAHUIIBI HE MPOCTABIISAETCS.
Homep nucra npocTaBisieTcss B IEHTpe HWKHEW vactu yiucta. HazBanue pasznena
BBIICIISIETCS KUPHBIM MIPUPTOM, TOUKA B KOHIIE HA3BaHUS HE CTABUTCS, Ha3BaHUE
He mnoguepkuBaercsa. dpaspl, HAYMHAIOIIMECS C HOBOM CTPOKH, MEYATAIOTCA C
OTCTYNIOM OT HauaJsia cTpoku 1,25 cm;

- B paboTe MOXXHO HCHOJB30BaTh TOJILKO OOIIEMPHUHSTHIE COKPAIICHUS U
YCJIOBHBIE 0003HAUYCHMUS;

- Tipu O(POPMJICHUHM CCBUIOK CIIEyeT COOJIOMaTh CIEAYIOIINe IMpaBUia;
LIUTAThl MPUBOMSTCS C COXPAHEHUEM aBTOPCKOIO HAIMMCAHUS M 3aKIIOYAIOTCA B
KaBbIYKH, KaKJas MUTaTa JIOJDKHA COMPOBOXKIAATHCS CCHUIKOM HAa MCTOYHHK; MPHU
IIUTUPOBAHUM TEKCTa B KBAJAPATHBIX CKOOKAaxX YKa3bIBAe€TCA CChUIKA Ha

JUTEPATypHbIA MCTOYHUK MO CHUCKY MCIOJIB30BAHHOM JMUTEPATYpbl U HOMEpP



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

CaMOCTOSITCJIbHOM pa60TI)I.
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Texkymuil KOHTPOJIb

1. Tekymas arrecTtanusi CTYJEHTOB 1O JucuUIiUiiHEe «Du3nka B
MPUOOPOCTPOCHUN» MTPOBOAUTCS B COOTBETCTBUH C JIOKAJIBHBIMH HOPMATUBHBIMU
aktamu [IBOY u sBasercs obs3arenbHor. Tekyimas artectaus 1Mo JUCIHUILIMHE
MIPOBOJUTCS B (hOPME KOHTPOJBHBIX MEPOIIPUSATUH IO OIICHUBAHUIO (PaKTHUECKHIX
pe3yJbTaToB OOYy4YeHHS CTyJICHTOB (paboTa Ha NPAKTHUUYECKUX 3aHATHSAX,
CaMOCTOSITCIIbHAS pabota CTYJECHTOB, TECTUPOBAHUE, BBITTOJIHCHHUE
Pa3HOYPOBHEBBIX 3aJaHUU, HaluMcaHue pyOeKHbIX KOHTPOJBHBIX padoT).
OOBeKkTamMu OIICHUBAHUS BBHICTYIIAOT:

2. - yueOHasi JUCUHUIUIMHA (AKTUBHOCTh Ha 3aHATHUSIX, CBOEBPEMEHHOCTh
BBITIOJIHEHUS PA3JIMYHBIX BUJIOB 33/IaHUM, MMOCEIIAEMOCTh BCEX BUJIOB 3aHITUI IO
aTTECTyEeMOM JUCIUTIIINHE);

3. - CTETIEHb YCBOEHUS TEOPETUUECKUX 3HAHUIA;

4, - YpOBEHb OBJIAJACHUS MPAKTUUYECKHUMH YMEHMSIMU W HaBBIKAMHU I10
BCEM BHUJIaM Y4eOHOI paboThI;

S. - pe3yibTaThl CAMOCTOSITEIbHON PabOTHI

KOMILJIEKCHI OIIEHOYHBIX CPEJICTB JIJISI TEKYIIEN

ATTECTAIINU
Ne ni/m HaumenoBanue Kparkas xapakrepucruka IIpencrasienue
OLICHOYHOI'0 CPEACTBA | OLEHOYHOI0 CPeACTBA OLIEHOYHOI0
cpeacTBa
B oHae
1. 2 2. I1P-1 4. Cucrema 5. BapuanTtsl
3. Tectol CTaH/IapTU3UPOBAHHBIX TECTOBBIX 3a/IaHUN
3aJaHuH, II03BOJISIOIIAS
aBTOMAaTU3UPOBATH IIPOLENYPY
WU3MEPEHMS YPOBHS 3HAHUU U
yMEHUH
6. 3 7. I1P-2 9. CpenctBo  mpoBepku | 10.  BapuaHTbl
8. KoHTtposbHBIE | yMEHHM IPUMEHSATH | KOHTPOJBHBIX paboT
paboTHhI [IOJIyYEHHBbIE  3HAHUA  JUId
penieHus 3a/1a4




OIPENICNIEHHOr0 TUIIA IO TeMe
WIH pa3fenny

11. 4 12.  IIP-11 13. a) penpoxayktuBHoro | 16.  Komrmiekt
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 no aucuuiuinHe «®dusuka B npuOOpOCTPOECHUN»
COCTABJICHBI 110 BCEM paszeiiaM Kypca U SBIIIFOTCS OJHUM U3 KOHTPOJIMPYIOLIUX
Meponpustuid. Kaxmoe TectoBoe 3amaHue coOCTOMT W3 15 BOmpocoB, Bpems
TecTupoBaHus — 30 MUHYT.

2. TectoBble 3aganus o aucuuivinHe «®dusnka B mNpubOOPOCTPOCHUN
COCTABJICHBI 110 BCEM pa3/iellaM Kypca U SBISIOTCS OJHUM M3 KOHTPOJIMPYIOIIHUX
MeponpusaThid. Kaxnoe TecToBoe 3amaHMe COCTOMT U3 15 Bompocos, Bpems
tectupoBaHus — 30 MuHYT. OLIeHUBAaHHE 110 MATUOAIILHOM CHCTEME.

3. Kpurepun onieHHBaHUSA B paMKax JAaHHOIO OLEHOYHOI'O CPENCTBA

4. OTIAMYHO — IpPEJCTaBICHbI IPAaBUIIbHBIE OTBETHI HAa 13-15 Bompocos;

5. XOpOILLO - MPEeACTaBIEHbI TpaBUIbHbIE OTBETHI Ha 13-10 BompocoB;

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

/. HEYJIOBJETBOPUTEIBLHO — C TMPEJCTABIECHBI MPABUIIbHBIE OTBETHl MEHEE,

YeM Ha 7 BOIIPOCOB;
IMPUMEPHI TECTOBBIX 3AIAHUM

1. MexaHuka
2. ['py3b1, m300pakeHHbIE HA PHCYHKaxX HAaXOASITCS B paBHOBecun. B
KaKOM U3 HIKETPHUBEICHHBIX COOTHOIICHUH HAXOAATCS aOCOJIOTHBIC YITMHCHHSI

pr)KI/IH, C€CJIN UX XKCCTKOCTU OI[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 Teno maccoil 3kr AeHCTBYET Cuja, MOJ BJIMSHHUEM KOTOPOHM TEJO
M3MEHSET CBOIO MPOEKIMIO MEPEMEIICHUS TaK, KaK MOKa3aHO Ha pUCyHKe. Uemy
paBHa paboTa 3TOM CHJIBI 32 OJIHY CeKYHIY?

a) -18]Ix

b) 18]1x

c) 61K

d) -6/Ix
e) Henb3s onpeaenuts.

4, N3meHeHue OHCPIUU CUCTCMBI BCCI'Ia PABHO pa60Te BHCIIHHUX CHUJI U

paboTe cui TpeHusl.

a) 1u3
b) 2u4
C) 3u4d
d 2u3
e) 1:2m3

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]1x



b) 75x

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

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

d. a) HCTOYHHNKOM IICPEMCHHOI'O JJICKTPHUYCCKOTO ITOJIA MOKCT ABJIATHCA

MMCPCMCHHOC MAIrHUTHOC II0JIC,

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

3apsaabl, TaKk 1 IICPECMCHHOC MAI'HUTHOC I10JIC;

C. B) B IIpUpOoAC CYIICCTBYIOT MAIHUTHBIC 3apsalbl, KaK HCTOYHHK

MAardmMTHOI'O ITOJIA,
d. F) HCTOYHHUKOM JJICKTPUYICCKOI'O ITIOJIA ABJIAKOTCA 3apsAabl.

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

MEPIICHANKYJIIPHO CHJIOBBIM JIMHHSIM TIOJIST HA3bIBACTCS:
€. a) MarHUTHOW UHYKITUEH;

f. ©) MarHUTHBIM MOMECHTOM,;

g. B) HAPSKEHHOCTHIO;

h. r) cunoii Jlopenna.

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

HaXO0XKJICHUS:

I. a) MHIYKTHBHOCTH;



J. ©) PHEpruu MarHUTHOTO TIOJIS;
K. B) TOka CaMOMHIYKIINH;

|. r)sHeprum BeACISAEMON TPOBOHIUKOM MPU IPOXOXKICHUH YePE3 HETO

CANHUYIHOI'O 3apAaa.

C IMIOMOIIIBIO KAKOT'0 3dKOHA, MOKHO OIIPCACIUTD MAI'HUTHYIO MHAYKIITUIO

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 34PsSXKCHHASA 4aCTUIlAd 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. KoJjie0anus v BOJIHBI

[lepuon cBOOOIHBIX KOJIEOAHUI B JIEKTPUUECKOM KOHTYpe paBeH 1. B
HEKOTOPBI MOMEHT BPEMEHM 3HEPI'Hsl MATHUTHOIO ITOJISI B KATYILKE
paBHa HyJ10. Uepe3 kakoe MUHUMaJIBHOE BPEMSI OHA CHOBA CTAHET

paBHOM HYIIO?
u. a) T/4;

v. 0) T/2;



w. B) 3T/4;

X. 1) T.

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

KOHACHCATOpP, IIPpH YBCIWYCHHHU YaCTOTBI IICPCMCHHOI'O TOKa B 2 pasa?

AKTUBHBIM  CONPOTHBJIEHUEM NpeHeOpedb. AMIUIMTYLy KojeOaHHul

HaIpPSHKEHUS! CYUTATH MIOCTOSTHHOM.
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 TMPUCYIIUM MPOAOIHHBIM

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

ff. ) xorepeHTHOCTHIO.

BOJIHAM, 00JaJaI0T

3. I3MeHeHne HampaBieHHs] PacCHpOCTPAHEHHS SJCKTPOMArHUTHBIX BOJIH Ha

rpaHMIle pas3zena ABYX Cpell Ha3bIBaeTCs:
gg.a) oTpaxe€HHUEM BOJIH;
hh.0) npenomnenrem BoJIH;
Ii. B) qudpakimeit BOH;

JJ- T) mucniepcueii BOJIH.



4. B MeTamIM4ecKkoM CTEpXKHE PaclpOoCTpaHseTCsl 3BYKOBasi BOJHA C JIJIMHOU
BOJIHBI A = 6,4 M. B mpou3BOILHON TOUYKE CTEpKHS 3a Bpemsi, paBHoe 0,2
Mc, (pa3za BosHBI M3MeHseTcs Ha A¢@ = m/4. CKOpOCTh pacnpoCTpaHECHUS

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 BOJHBI B cepun banbmepa. IlocrosiHHas

PunGepra £=11 1 0 e,
00.a) 564 HM
pp.6) 264 um
gg.B) 464 M
Ir. r) 364 um

2. DHeprusa (oToHa, moryomaeMoro ¢orokarogoM, paBHa 5 »B. Pabora
BBIXOJIa dJIEKTpoHa W3 (¢oTokaTroda paBHa 2 3B. Uemy paBHa BelMuuHA

3aJIep KUBAIOIIETO MOTEHIMANA, PU KOTOPOM MPEKPATUTCS (POTOTOK?
ss.a) 7B
tt. 6) 3 B
uu.B) 3,5B
vv.r) 10 B

3. ®OoTOTOK HachllleHus Tpu (PoTrodpdheKkTe ¢ YMEHbIICHHEM MaJa0IIEro

CBCTOBOI'O ITIOTOKA



1.

WW. a) YBEJIMYMBAECTCS
XX.0) yMEHbIIIaeTCs

YY.B) HE U3MEHSIETCS

BbBIXOJda

5. KBaHTOBasI MEXaHNKA

MakcumanbHOE  YHCIIO QJICKTPOHOB Ha TpCTBGﬁ

000J104Ke aTOMa PaBHO:

o 8w

a.
b.

h.

ZZ.T) yBEIMYMBACTCA WM YMEHBIIAeTCS B 3aBUCUMOCTH OT pPaOOTHI

AJIEKTPOHHOMN

Hecranmmonapusim ypaBHeHueM llpennnrepa saBnsercs ypaBHEHHE:

a) 24
0) 12
B) 18
r) 21
K’ ov
— AY+ U, vz, )W =th—
a) 2m &
diy 2m mm]zx?'
L (F-— T =0
0) dx* A 2 ¥
2
A+ —Eyw=0
B) v ety
dzrp 2m
—+ —E=0
r) it

BBIpO)KIleHHBIMI/I Ha3bIBAIOTCA:

a) Pa3INIHBIC COCTOSAHUA ¢ OAMHAKOBBIM 3HAYCHHUEM OHCPIrun

6) Pa3iIu4HbIC COCTOAHUA C OAMHAKOBBIM 3HAYCHUCM MACChI

B) pa3lUYHbIE COCTOSHUS C OJMHAKOBBIM 3HAYEHUEM OpOUTATBbHBIX

MOMCHTOB

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

Jle bpoitsib 0600111 COOTHOIIICHHE

i
A nns ¢poToHA Ha JIFOObIE BOJTHOBBIC

MMpOoHCCChI, CBA3AHHLIC C YaCTUIAMH, UMITYJIBC KOTOPBLIX PABCH P. Torz:a,



€CIIM CKOpPOCTh YacCTHWI] OJWHAKOBA, TO HAWMEHBIIEH JJIMHOW BOJIHBI
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. Slnepuas puzuka
1. BupTyaibHble 4acTULIBI, OCYIIECTBISIOMINE B3AUMOJICHCTBIE KBAPKOB
npu 00pa30oBaHUU aJPOHOB, B KBAaHTOBOM XpoMmoauHaMUKe (PU3MKE BBICOKHX
SHEPTHH) MOJYYUIU Ha3BAHUE!

a. a) JIETITOHBI

b.  6)doToHsI

B) ME30HBI

C. I') TJIFOOHBI

2. Slapo aToma COCTOHWT W3:

a a) MPOTOHOB U AJIEKTPOHOB
b 0) IPOTOHOB U HEUTPOHOB

C. B) HEUTPOHOB U AJIEKTPOHOB

d.  T) HYKJIOHOB U 2JIEKTPOHOB

3. TepMosiaepHON peakyen Ha3bIBaeTCs:
e. a) pacnaj JErKux sjaep

f. 0) pacnajg TSDKENBIX saep



g. B) CUHTE3 JIETKUX STEP

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 KaxXaoMy pazneny Kypca. B PKP Bkirouarorcst TeopeTudeckue
BOIIPOCHI M THUIMOBbIE 33/1aui. K pyOeXHBIM KOHTPOJIbHBIM padoTaM JOIMYCKarOTCs
CTYJEHTbI, TMOJYYUBIINE IMOJOXKHUTEIbHbBIE OIEHKA [0 COOTBETCTBYIOIIHUM
teMatuke TecToBbIM 3amanusiM ([1P-1) u pasHoypoBHeBeiM 3amanusm (I1P11).
Ycenemnoe Hamucanume Bcex PKP  mo3BossieT CTynmeHTy paccudThiBaTH Ha
MOJIyYEHHUE JTOCPOYHOM 3K3aMEHAIMOHHOMN OLICHKHU.

2. Kpurepuu onieHMBaHus B paMKax JAaHHOTO OLIEHOYHOT'O CPEJCTBA

3. OTJIMYHO — TMOJHOE JIOTUYHOE H3JI0KEHUE TEOPETUYECKOr0 Marepuaia ¢
HEOOXOJMMBIMU BBIBOJIAMU, I'PaMOTHbIE (OPMYJIUPOBKU (PHU3HUECKUX BEIUUMH,
pelieHre 3aaad ¢ BBIBOAOM paboueid (QopMysbl M TMPaBWIBHBIM YHUCIOBBIM
3HAYEHUEM;

4. XOpOIIO — IOJHOE H3JI0KEHHE TEOPETHYECKOT0 Marepuaia, He Bcerja
MPEICTABICHbBl HEOOXOJUMBbIE BBIBOJbI, €CTh HETOYHOCTH B (DOPMYJIHMPOBKAX,
pelieHue 3aJad ¢ BBIBOAOM paboueil (GopMyiabl U MPaBUWIBHBIM YHCIOBBIM
3HAYEHUEM;

S. YIOBJIETBOPUTEIBHO — TEOPETUUECKHUI MaTepHall U3JI0KEH OECCUCTEMHO,
pelleHue 3a7a4 npeacTaBiIeHo 0e3 BbIBOAa (POPMYJIbl M YHCIIOBBIX PACUETOB;
HEYJIOBJIETBOPUTEIIBHO — OTCYTCTBYIOT OTBETbl HAa TEOPETHUYECKUE BOIPOCHI,

peIICHO MCHCC IIOJIOBHUHEI 3a1a4.



IIpumepHbIe BapuaHTHI 32JaHMI K PYOe:KHBIM KOHTPOJIbHBIM padoTam

(PKK) (moBTOpeHue)

ITepBas gacTp Kypca

Mexanuka

Bapuanr 1.

1. 3aK0H COXpaHEHUs UMITYJIbCA.

2. Mowment unepunu. Teopema IlITelinepa.

3. Kamens Opocunm BepTHKaibHO BBEpX Ha BbicoTy 10 m. Uepe3 kakoe
BpeMs OH ymajeT Ha 3emmo? (t=2.9 ¢).

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

Bapuanr 2.

1. CpenHssi W MPHOBEHHAas CKOpPOCTh. BbluuclieHHEe TyTH TIpU
HEPAaBHOMEPHOM JIB>KCHUU.

2. CnenctBusi w3 mpeoOpazoBanuii  JlopeHIla:  OTHOCHTEIBHOCTh
MPOMEKYTKOB BPEMEHH, OTHOCUTEIBbHOCTh JJIMH, PEISTUBUCTCKUN 3aKOH
CJI0KEHUSI CKOPOCTEM.

3. Ha 0GapabGan pamuycom 0.5 M HamoTaH WHIHYp, K KOHILy KOTOPOTO
npuBszad rpy3 Maccoi 10 kr. Haiitu MmoMeHT uHepuuu 6apabaHa, eciii U3BECTHO,
4TO Ipy3 onmyckaercs ¢ yckopenueM 2.04 m/c. (I =9.5 krm?).

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

deKTpoAMHAMUKA(TIOBTOPEHME)

Bapuanr 1.

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

2. MarauTHoe 1oJje npsAMoro Toka.



3. B mpoBonoyHOE KOJBIO, MPUCOCAMHEHHOE K OaTTTUCTHYECKOMY
rajJbBaHOMETPY, BCTaBUIM npsiMod MarHuT. Ilo memm mporek 3apsn 50 MkKiL
OnpenenuTs N3MEHEHNE MAarHUTHOTO MTOTOKA YEPE3 KOJBLO, €CIIA CONPOTUBIICHUE
uenu raapBaHometpa 10 Om.

4. MarautHoe Tone  WHAyKIUMen 2 MII W DJIEKTPUYECKOE
HarnpsbkeHHoCThio 1.6 kB/M conampaBieHHsl. [lepneHaukynaspHO 0OOMM MOJSIM

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

Bapuanr 2.

1. Tok cmemenusi. Bropoe ypaBuenue Makcsenna.

2. OCHOBHBIE XapaKTEPUCTUKU IEKTPUUECKOTO TOKA.

3. DNEKTPOH, MPOWUJIS YCKOPSIOUIYIO pa3HOCTh noreHnuanoB B 400 B,

MOMAJI B OTHOPOJAHOE MarHuTHoe noJie ¢ uaaykuuen 0.1 Tin. Onpenenuts yactoty
oOpalleHus JIEKTpOHA B MAarHUTHOM Iojie. BEKTOp CKOpOCTH MEpHeHIUKYIIPEH
JIMHUSM TIOJISL.

4, B omHOpogHOM MaruuTHOM 1onie ¢ uaaykuuer 0.35 Tn paBHOMEpPHO
Bpamaercs ¢ yactoroit 480 o6/MuH pamka, coaeprkamas 1500 BUTKOB IJIOIIAIbIO
50 cm?. Och BpamieHHs JTEKUT B IIIOCKOCTH PAMKH ¥ HEpPIEHANKY/IAPHA THHHSIM

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

Pasznen 1. Koje0anusi 1 BOJTHBI

Bapuanr 1.

1. Ou3nyecKnii MasITHUK: YpaBHEHUE ABWXKEHUS U MIEpUO KOJIeOaHUH.

2. [lenb mepeMeHHOT0 TOKa, CoAeprKalasi EMKOCTb.

a. Haiitu ckopocTh pacrpocTpaHeHUs 3BYKOBBIX KOJeOaHU B BO3IyXeE,

JUIMHA BOJIHBI KOTOpbIX | M, a vactora 340 I'm. Yemy paBHa MakcHMalbHas

CKOPOCTb CMEILEHHS YaCTHIl, €CIN aMILTUTyAa kojebanuii 0.2 Mmm?

Bapuanr 2.

1. Crosiune BOJIHBI.



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

3. KomnebaTenbHbIi KOHTYP COCTOMT M3 KOHJICHCATOpa eMKOCThIO 888 md
Y KaTyIIKWA UHAYKTUBHOCTHIO 2 MI'H. Ha KaKkyro IJIMHy BOJIHBI HACTPOEH KOHTYp?

BosHoBasi onTuka

Bapuanr 1.

1. Wntepdepenmuss  cBera. OnTHueckas pa3HOCTh XoJa. YCIOBHUE
UHTEP(PEPEHIIMOHHBIX MAKCUMYMOB U MUHUMYMOB.

2. [Iyqox cBeTa, HOymMHd B CTEKISIHHOM COCYAE C TJMLEPUHOM,
oTpaxaeTcsi OT JAHa cocyaa. [Ipu kakoM yrie mnageHus OTPaKEHHBIM IMy4OK
MaKCHMaJIbHO MOJIIPU30BaH?

Bapuant 2

1. Pacuet nHTEpPEpEeHIMOHHON KapTUHBI OT ABYX UCTOYHUKOB. [llupuna
UHTEP()EPEHIIMOHHOM MOJIOCHI.

2.  JludpakumoHHas pemieTka, OCBEIICHHAs HOPMAJIbHO MaJaloNIIM

CBETOM, OTKJIOHSET CIIEKTp BTOporo mopsaka Ha yron 14°. Ha kakoif yron

OTKJIOHSIET OHA CIIEKTP TPEThEro MopsaKa?

Paznen 2. KBanToBasi ONTHKA

Bapuanr 1.

1. KomnToH-3¢ ekt u ero o0bsIcCHEHHE.

2.0mpenenuTth paboTy BBIXOJA DJIEKTPOHOB M3 HATpPHUsA, €CIM KpacHas
rpanuna goroaddexra papaa 500 HM.

3.IToctynatel bopa. MeTon KBaHTOBaHUS CTallMOHAPHBIX OPOMT.

Bapuanr 2.
1. Bunpl u 3akoHb1 hoTodddexra.
2. KakoBa posmkHa ObITh JIJTMHA BOJIHBI ¥ - U3JIyYCHUs, MaJalolIero Ha

IUIACTUHKY IUIaTUHBI (paboTa BbIxojga 6.3.3B), ecim MakcuMallbHasi CKOPOCTh

doTo3nekTporos pasHa 3. 10°m/c.



3. DHeprus aToMa Bojiopoja B Teopun bopa.

KBanToBasi Mexanuka

Bapuanr 1.

1. Ypasuenue lllpenunrepa.

2. OOpa3zoBaHue >HEPreTUYECKUX 30H B Kpucrtamuiax. Knaccudukarms
TBEPJIBIX TEJ HA MMPOBOJIHUKH, MOTYIIPOBOJIHUKHU U TUDJICKTPUKH.

a. Bapuanrt 2.

3. I'mnoresza [le bpoina. OnbITHOE MOATBEPKICHUE BOJHOBBIX CBOMCTB
BEIIECTBa.
4, BrIpokA€HHBIN 2JIEKTPOHHBIN ra3 B MeTajlIaX. JHEprust hepmu.

AToMHas U anepHas pusnka
Bapuanr 1.
1. AKTHUBHOCTBH HEKOTOPOTO HU30ToMa 3a 10 cyTok yMensbimiack Ha 20%.

OHpCIIeJII/ITB IICPHUO IToJypaciiaia 3TOro Uu30ToI1a.

2. Peakunn nenenus. LlenHelie saepHble peakuu.
Bapuanr 2.
1. OnpenenuTes 4HCIO  SiAEp, pacmajaronmxcs 3a | MuUH B

32 o
paauoakTUBHOM n3oTorne gocgopa ;. P maccoii 1 mr.

2. CocTaB ¥ XapaKTEpUCTUKU aTOMHOTO SIpa.

OIIEHOYHOE CPEJACTBO I1P-11

1. B pamkax maHHOTO OLIEHOYHOTO CPEICTBA CTYACHTAM MPEIbSBISIOTCS
Pa3HOYPOBHEBBIEC 3a/1aHUsA, KOHTPOJIUPYIOLIME YPOBEHb TEOPETUYECKUX 3HAHUMN U
yMeHUH pemarh (U3NYECKUe 3a/1auu M0 pa3IudyHbIM TeMaM Kypca ¢puszuku. Kpome
3TOTO, B KXJI0€ 3aJaHHE BKJIIOUYEH 3JIEMEHT (PU3NYECKOr0 3HAHUS, HApPaBICHHbBIN
Ha pa3BUTHE TBOPYECKHX CIOCOOHOCTEH: COCTAaBUTh YCIOBUE 3aJaud IO
MPEIJIOKEHHBIM JaHHBIM, BHICTPOUTH UEPAPXUIO AIEMEHTOB (PU3NYECKOTO 3HAHMS

U3 MPEJIIOKEHHBIX, JOTOTHUTH (POPMYITHPOBKH 3aKOHOB U T. I.



2.  Kpurepuu onieHuBaHUS B paMKaX JAaHHOTO OLIEHOYHOTO CPENICTBA

3. oTMuHO — ©0e30mMO0YHO pelieHbl 3aJaHusl PENpOAYKTUBHOTO H
PEKOHCTPYKTUBHOTO YPOBHEW; TPaMOTHO C(HOPMYIMPOBAHO M PEUICHO 3aJaHue
TBOPYECKOTO YPOBHS;

4. XOpOIIO — peIIeHbl 33aJaHusl PENPOAYKTHBHOTO M PEKOHCTPYKTHBHOTO
YPOBHEH, €CTh HETOUYHOCTH B (DOPMYJIMPOBKAX MM HEBEPHBIC YMCIIOBHIC OTBETHI B
3a71a4ax, rpaMOTHO c(hOPMYITMPOBAHO M PEUICHO 33JJaHNE TBOPYECKOTO YPOBHS;

5. yIOBIETBOPUTEIHHO — BBINIOJIHEHBI HE BCE 33J]aHUSI PEIPOYKTUBHOTO H
PEKOHCTPYKTHUBHOTO YPOBHEH, HE BBIITOJIHEHO 331aHUE TBOPUYECKOTO YPOBHS;

6. HEyIOBIETBOPHUTEIHFHO — PELIICHO MEHEE TIOJIOBHHBI 33]JaHNH, TBOPUECKOE

3aJaHuC HC BBIIIOJITHCHO.

IMPUMEPBI PASHOYPOBHEBBIX 3A TAHUM

3amanue 1.
1. [Tonq kakuM yrioM K TOPU30HTY HYXHO OpOCHTH TeENo, YTOOBI

MaKCHUMaJIbHas BbICOTA €TI0 IMOAbEMA PaBHAIACH OBl JaJIbHOCTH rmosera?

2. Jatite onpeeneHue yriaoBoi CKOPOCTH. 3anuiuTe hopmMyIy.
3. CocTraBbTe BO3MOXKHBIC 3aJ]aHUS K TPUBEICHHOMY T'paduKy.
V
>
b. t
4, Komeco BpammaeTcss ¢ yriaoBeIM yckopenwem 2 pan/c. Yepes 0.5

CEeKyHJ MOcjieé Hayajla BpalleHHusl IOJIHOE YCKOpeHHe Koisieca ctaio 13.6 cm/c.

Haiitu pagnyc komeca.

3amanue 2.
1. KonebarenbHblii KOHTYp € KOHJIGHCATOPOM €MKOCThio 1 MKD

HacTpoeH Ha yactory 400 I'm. Eciam mocnenoBaTenbHO 3TOMY KOHIEHCATOPY



NOAKIIOYUTh JIPYyroil KOHJEHCATOp, TO 4YacToTra KojeOanuil craner 800 I'm.
Omnpenenuts eMKOCTb BTOPOTO KOH/IEHCATOPA.
2. CkiagplBaroTCs 1Ba FTApMOHUYECKHUX KOJIeOaHUsI OJIMHAKOBOM YaCTOTHI

u Hampasnenua. A =lcm, ¢ =7/3 /A, =2 cMm, @, =57/6. Haiitu ypaBHeHue

pe3yapTUpyronero koyeoanus. [IocTpouTh BEKTOPHYIO THATpaMMY.

3. TI'py3 wmaccoii 8 «kr, MOABCIICHHBI Ha TMpPYXHHE, COBEPIIACT
rapMoHuveckue kojicbanusi ¢ mnepuogoM T. Kakoit rpy3 HyXHO CHSTh. UTOOBI
nepuo cokpaTmics ao T/2?

4. Touka y4yacTByeT OJHOBPEMCHHO B JIByX T'apMOHHYCCKUX
KOJICOAHUSX, MPOMCXOIANIUX 10 B3aMMHO MEPHCHINKYIISIPHBIM HampaBlICHUSAM, H

onuchIBaeMbIX ypaBHeHUsIMU: X = A Sinat n Y = Acosat. A =2 cm, A =3cm.

HaiiT ypaBHEHHE TPA€KTOPUU TOUYKH, TIOCTPOUTH €€ C COOIMI0AEHUEM MacITada.

3ananue 8.

1. Chopmynupyiite sBI€HUS, MOITBEPKAAIONINE BOJHOBYIO MPUPOIY
ceeta. CHopmynupyiiTe sBICHUS, MOATBEPKAAIOIINE KOPIYCKYISIPHYIO IPUPOTY
CBETAa.

2. @DOTOH ¢ JUIMHOM BOJIHBI 15 M paccesiyicsi Ha CBOOOTHOM 3JIEKTPOHE.

JlnuHa BosiHBI paccesHHOTO (poTtoHa 16 M. OnpeneTuTh yroy paccesiHus.

3amanue 9.
l.AxtuBHOCTHP HekoTOporo m3zoromna 3a 10 cyroxk ymenbmmiach Ha 20%.
Kakue BenuMumHBI MOXHO ONpEeNenuTh N0 JAaHHbIM 3agadu? I[IpeacraBbre

BO3MOKHBIC PCIICHHA.

2. B omgmoM akre gmemenms U ocBoboxkmaercss smeprus 200 MbB.

OnpenenuTs SHEPIUIO0, BBIICISAIONIYIOCS MIPU pacnaje BCcex sliep ypana maccoit 1 r.

3. IlpaBuito cMemeHus. 3aKOHOMEPHOCTH & — pacnaodq B — pacnaoa.

HPOMEXYTOUYHASA ATTECTAIIUA



1. [TpomexyTouHas aTTecTalus Mo CTYIEHTOB TUCHUIUTHHE « CIIeITIaBbl
(Gbu3MKM» TPOBOAUTCA B COOTBETCTBUU C JIOKAIBHBIMH HOPMATUBHBIMU aKTaMH
JIB®Y u sBnsercs o0s3aTeIbHOM.

2. IlpoMexyTouHas aTTecTalMs MO AWCLUMILIMHE MPOBOIUTCS B (opme
’K3aMeHa (OTBETHI Ha BOIPOCHI, YCTHBIN Onpoc, olieHouHoe cpeacTtBo YO-1). Ecnu
CTYAECHT UMEET IMOJIOKUTEIbHBIE OLEHKU 10 BCEM BUJAM TEKYLIEr0 KOHTPOJIS, C
CyMMapHbIM OatoM Oonbiie «3.5», OT MNPOMEXYTOYHOM AaTTECTAlMd OH
ocBoOoxknaerca. CTyIeHThl, JKeJarollue YIY4IIUTh pe3yJbTaThl TEKyLIEH

YCIICBACMOCTH, IIPUXOIAT HA OK3aMCH.

IIpumepHbIe BADHAHTHI IK3aMEeHANMOHHBIX ONJIETOB

buier Ne 1.
1. SBnenune Bs3koctu. 3akoH HerotoHna. KoaddumueHT Bsa3kocTu
2. Hanpsixkennocts OCII. Hanpsbk€HHOCTh MMOJISE TOYEYHOTO 3apsja.

[TpuHanmn cynepnozunuu DCII

3. 3amava. Ha xpato mnatdopmbl B BHJE JUCKA, BpaIaIONIEHCs IO
WHEPILIUU BOKPYT BEPTUKAIHHOW OCH C YaCTOTOW 8 00/MHUH, CTOUT YEIOBEK MACCOi
70 xr. Korna yenoBek mepemien B LIEHTP IUIaT(GOPMbI, OHA CTaja BPAILATBhCS C
gactotoit 10 06/muH. OnpenenuTs Maccy TaT@opMbl. MOMEHT UHEPIIUU YEIOBEKa

pacCUNTBIBATL KaK JJIA MaTepHaHBHOﬁ TOYKH.

bumner Ne 2.

1. 3agaua. Koseco Bpamaercs ¢ yrioBbIM yckopeHueM 2 paj/c. Uepes
0.5 cexyHj mocie Havajia BpalleHus MOJIHOE YCKOpeHue Kojeca ctano 13.6 cm/c.
Haiitu pannyc komeca.

2. Uwucno creneHeit cBoOoabsl MOJIEKYJbl. PacmpeneneHue sHEpruu 1mo
CTETICHSIM CBOOO/THI.

3. HampsokeHHOCT  MOAS B AWAIEKTpuke.  JuanekTpudeckas

IMPOHHULIACMOCTDb CPCIEI.



JK3aMeHALMOHHbIE BONPOChl PH3UKa B IPHOOPOCTPOCHHH..

1.  T'apmonuueckue KoJIeOaHus u ux XapaKTePUCTHKH:
HuddepeHnmanbHOe ypaBHEHHUE TApPMOHUYECKUX KOJICOaHUH.

2. .Meron BekTopHbIX aAuarpaMMm. CrokeHHe KOJeOaHHil OJHOIO
HarpaBJICHUS.

CrnosxeHue B3aMMHO MEPHEHINKYIISIPHBIX KOJIEOaHUH .

3. OHeprusi rapMOHUYECKUX KOJIEOAHUH. .

4, PU3NYECKUN U MATEMaTUYECKUN MasSTHUKH.

S. CB0OOIHBIE HE3aTyXaOIIME KOJIeOaHus B JICKTPUYECKOM KOHTYpE.

6. 3aryxaromue — MexaHuyeckue — koseOanus.  Jlorapudmudeckuit

JEKPEMEHT 3aTyXaHus, J0OPOTHOCTb.

1. 3aTyxaronime KoJieOaHusI B AIEKTPUUECKOM KOHTYpE.
Jlorapudmuueckuid JEKPEMEHT 3aTyXaHHs, JOOPOTHOCTb. ANEpHOAUYECKHE
KOJICOaHMUSI.

8. BoiHyK7eHHbIE MexaHWMYeckue KosieOaHus. AMIUmMTyga U (dasza
BBIHYKJIEHHBIX KoJieOaHuil. Pe3oHanc.

9. [IepemenHbIil TOK. BekTOpHBIE IMarpaMMbl. Pe30HaHC HAITPSKEHU.

10. MomHOCTG B 1IENU IEPEMEHHOTO TOKA.

11. Bogna. IIpogonbHbie 1 nonepeyHbie BOIHbI. OPOHT BOITHBI, BOJIHOBBIE
MOBEPXHOCTU. YpaBHeHue Oerymeid BosiHbl. a3zoBas ckopocTb. BoiHoBoe
YpaBHEHHUE.

12.  IlpuHIUD Cynepro3uliuy, TPYIIoBas CKOPOCTb.

13. HWurepdepentus BomH. CTosiure BOMHBI. Y3Jbl M MyYHOCTH CTOSUYEH
BOJIHBL.

14. DOwueprus BoaHbl. [I1OTHOCTH MOTOKA 3HEPTUU (BEKTOP Y MOBA)



15. DnekrpomMarHuTHbIE BOJIHBI 51 150. XapaKTEepUCTHKA.
HuddepeHunanbHoe  ypaBHEHHE  DJIEKTPOMArHUTHOW  BodHBL — [lomydenue
ANEKTPOMArHUTHBIX BOJIH.

16. DuHerus 31eKTpOMarHUTHBIX BOJIH. Bektop YMmoBa — [loitHTHHTA.

17. KorepeHTHble @~ U  MOHOXPOMAaTUYECKHE  CBETOBbIE  BOJIHBIL
HuTtepdepenius ceera. MeTo bl moiydeHus UHTEPHEPEHIIMOHHBIX KapTHH.

18. Pacuer unTephepeHIIMOHHON KApTUHBI OT JIBYX UCTOYHUKOB.

19. Hurepdepenius cBeta B TOHKUX IUIeHKaX. [1o0Cckl paBHOrO HakJIOHA
1 paBHOU TonmmHbl. Kosbna HeroToHa.

20. IIpuanun [rolireHca - O®penens. Merox 30H DpeHens.
[IpsAMOJIMHEHOCTH PacpOCTPaHEHUS CBETA.

21. Jludpakuusa cBeTa Ha KpPYIJIOM OTBEPCTHH U OT HEMPO3PAYHOTO
sKpaHa. Pa3pemaromnias cnocoOHOCTh ONTUYECKUX TPUOOPOB.

22. Jludpakuusg cBeTra Ha INENM W Ha pelIeTKe. YTIJIoBas IUCIEPCHs
PELIETKHY.

23. llonspuszamus cBera. Buapl  monsspu3oBaHHOro cBeTa. MeTojbl
MOJTYUYEHHUSI TTONSIPU30BAaHHOTO cBeTa. OOBIKHOBEHHBIM M HEOOBIKHOBEHHBIN JTYYH.
[Tonsipuzaropel U aHanuzaTopbl. 3akoH Maitoca. [Ipusma Hukons. Ilpumenenue
NOJISIPU30BAHHOTO CBETA.

24. Wsnydyenme uyepHoro Tena. 3akoH Kwupxroda. 3axkon Credana-
Bonsnmana 3akoH cMmemenust Buna. KBanrosast runnoresa Inanka.

25. ®otosnextpudeckuii dddext. 3akoHbl ¢GoTtodrddexTa. YpaBHEeHUE
OiiHirerina 1uist pororpdexra. Ipdext Komnrona.

26.  JlunHeivaThie CIIeKTphl aTOMOB. Mojenb atroMoB 1o Pesepdopay u
bopy.

27. Teopus bopa ajis aToOMHOTO Si7jpa BOJOPO/IA.

28. T'wnore3a ne bpoinsa. dudpakums snextpoHoB. COOTHOIIEHUS
HeonpeneneHHocrei ['eiizendepra.

29. VYpauenue lllpenunrepa. CTaTUCTUYECKUH CMBICT BOJHOBOM

byHKUIHU.



30.  VYpasuenue lllpenunrepa mis cranimoHapHBIX cocTosHUN. YacTuia B
MPSAMOYTOJbHOW TOTEHIUanbHOW siMe. Pemenue ypaBHenus Ilpenunrepa.
CoOcTBeHHBIC BOJTHOBBIC (DYHKIIMHM M SHEPTETUUECKUIN CIIEKTD.

31. Tlorenuumanbubiii  Oapeep. TyHHenbHbIM 3¢dext. KpaHTOBBIM
OCILUJLIATOP.

32. Yacrtuma B chepuyeckoM CUMMETPUIHOM moJjie. Bogopoaonogo0Hbie
aTOMbI B KBAHTOBOM MexaHuKe. KBaHTOBBIC UMCIIa.

33. [Tpunnun I[aynu. [lepuonnyeckas cucrema aneMeHToB MeHieneena.

34. CoctaB M XapaKTepUCTUKH aTOMHOTO sifpa. JledekT Macchl 3HEprus
CBSI3M.

35.  PammoaktuBHOCTB. Bujsl pacmanos. [IpaBuno cmemenus Coau.

36.  Snepubie peakuuu. Peakiuu nenenus. Llenubie saepHbie peakinu.

Kontpoasbnas padora Ne 1 mo teme «CoBpeMeHHBbIE NPEIACTABJICHUS O
CTPOEHUM aTOMOBY.

Bapuant 1.

1. OObsichute pe3yapTaThl omnbiToB ®panka u ['epua, cm. puc. 1.
KakoBa /IMHa BOJHA CBETAa M3JIy4aeMOro aTOMaMH PTYTH IPU MEPEXOAE UX B
HOPMAaJIbHOE COCTOSIHUE?

2. Bo CcKOJIBKO pa3 yBENIWYUTCS paguyc OpOMUTHI 3JEKTPOHA B aTOME
14 (mA) BOAOPOZA, HAXOIALIErocs B  OCHOBHOM
COCTOSIHUM NpU BO30YKIEHUH €ro KBAaHTOM

cBeTa ¢ sHeprueit 12,09 sB?

U (B) 3. BonHoBas byHKIIH,
ol T ONMCHIBAKOIIAsl 2S -COCTOSIHUE AJIEKTPOHA B
5 10 15
aToMe BOJIOpOJA AMEET BU:
Puc. 1.

w(p)=YA2m)2=p)exp(=p[2) e -
PaCCTOAHHUC SJICKTPOHA OT AJpa BbIPA)KCHHOC B aTOMHBIX CAWMHHIIAX. OHpeI[eJ'H/ITI)

pacCTOAHUC OT AApa, HAa KOTOPOM BCPOATHOCTDH O6Hapy)KeHI/I$I QJICKTpOHA HMCECT

MaKCUMaJlbHOE 3HaueHue? p = r/a - nepBblid OOPOBCKUI paguyc OpOUTHI.



4, Hanucats popmynbl 3€KTpOHHOTO CTpoeHus aToMoB: 1) Gopa ( Z
=5), 2) yraepona (Z =6), 3) marpus (Z = 11).

S. OnpenenuTes NOPSAKOBBIA HOMEp dJIEMEHTa B MEPUOAHYECKOMN
cucreMe MeHneneeBa, eciim TpaHW4Has 4yactora K-cepum xapakTepucTHYECKOTO
PEHTTEHOBCKOTO U3JIy4eHHs cocTaBsgeT 5,55-10%° I'm.

6. OnpenenuTh MakCUMaJIbHOE 3HAY€HUE OpPOUTAIHLHOTO MOMEHTa
MMITYJIbCA DJICKTPOHA M BO3MOXKHBIE 3HAUYEHHUS €r0 MPOEKIMM Ha HANpaBJICHUE
BHEIIIHETO MAarHUTHOIO MOJS B COCTOSIHUU, OINPEIEISIEMOM IJIaBHBIM KBAaHTOBBIM

quciaoM h = 4,

Bapmuanr 2.

1. I[Ipn KakOM YCJIOBHHM B CIEKTPE aToMa BOJOpPOJAa BO3HHUKAIOT BCE CEPUU
usnydenust ero crektpa? [losicHuTe Ha cXxeme MPOUCXOXKIACHHE OTHOW U3 cepuit
U3ITyYEHHUsI CIIEKTpa aTOMOB BOJIOPO/IA.

2. ®oToH ¢ sHeprucit 16,5 3B BrIOMT M3 HEBO30YKACHHOTO aTOMa BOJIOPOa
anekTpoH. Kakyro ckopocTh OyneT UMETh 3TOT JEKTPOH BAAIIU OT siipa aToma?

3. DNeKTpoH aroMa BOJOPOJa B OCHOBHOM COCTOSHUU OITMCHIBACTCS

BONHOBOH (ynkumeii: ¥ =C €XP7/a@)  Onpenenuty oTHOWICHKE BeposTHOCTEH
W1/W, nipeObIBaHusl 3JeKTpoHa B cepuueckom cinoe ToimmuHOW 1= 0,0la u
pamuycamu 11 = 0,253, ury=2a.

4. Hamucatb ¢GOpMyJbl DJIEKTPOHHOM KOH(UTYypaluu JJisi aToMOB:1)
kuciopona (Z = 8), 2) xnopa (Z = 17).

5. OnpenenuTh MOPAIKOBBIM HOMEp 3JIEMEHTa B MEPUOAMYECKON cCUCTeMe
2JEMEHTOB MeHeneeBa, €Ciaud JUIMHA  BOJIHBI A Ko —cepun ero
XapaKTEPUCTUUECKOTO U3ITYyYEHUSI COCTABISAET 72 IIM.

6. Ilouemy mna oOGHapyxkeHus syekTpoHa B ombiTax IllTepna u I'epnaxa
UCIIOJIB3YIOT IYyYKH aTOMOB, MPHUHAIEKAIMX NEPBOM Tpynne NEepHOIUYECKON

CUCTCMBI, ITPUYICM, B OCHOBHOM COCTOAHHUHU

Bapmanr 3.



1 OnpenenuTh HAWUMEHBIIYIO OSHEPrHIO, KOTOPYIO  HEOOXOIUMO
COOOIIUTH aTOMY BOAOPO/Ia AJIsi BO30YKACHUSI €T0 MOJHOTO CIEKTpA.

2 B noxosimiemcss arome BoOJOpoAa AJIEKTPOH mepemen ¢ 5-To
HPHEPreTUYECKOr0 YPOBHSI B OCHOBHOE COCTOsIHHME. Kakyro CKOpocTh mpuoOpen

aTOM 3a CUET UCITyCKaHus poToHa?

3 [lcu — byHKIMS 3JIEKTPOHA B OCHOBHOM COCTOSIHUM aTOMa UMEET BUJ:
1 -7
W) =——-e "
7 . Haiitu cpennee paccrosiaue <r> 3j1eKTpoHa OT spa.
4 Hammcate QopMyny 2JIeKTpOHHOW KOH(UTypaluu aToMOB: 1)

amoMunus (Z =13), 2) aprona (Z=18).

5 Onpenenure AJIMHY BOJHBI CaMOW JJIMHHOBOJIHOBOWM ymHMH Ko —
CEpHUH PEHTIEHOBCKOTO XapaKTEPUCTHIECCKOTO CIIEKTPa, €CITM aHOJT PEHTT€HOBCKOM
TpyOKH M3rOTOBJIEH M3 IUIATUHBL. [lOCTOSIHHYIO SKpaHUpPOBAaHUS G MPHUHSATH
paBHOI1 1.

6 MoskeT ¥ BEKTOp MarHUTHOTO MOMEHTa OpOMTAIBHOTO MOMEHTA
UMITYJIbCA DJIEKTPOHA YCTAHOBUTHCA CTPOTO BAOJb JIMHUM MarHUTHOW WHIYKITUU?

OtBeT 000CHOBATH.

Bapmanr 4.

. CpaBuurte MHHUMAIBHYIO yactory cepun JlaliMaHa Vyusw H
MAaKCHUMAJIbHYIO YaCTOTY Vy, JIMHAM U3IIy4eHUs cepuu bambmepa.

2. ®otoH ¢ sHeprueii 25,0 5B BBHIOBIBaET 2JMEKTPOH U3 MOKOSIIETOCs aToMa
BOJIOPOJIa, HAXOJAIIErocss B TMEPBOM BO30yXkIAeHHOM cocTtosHuu. C Kakou
CKOPOCTBIO OyET IBUTaThCs SJIEKTPOH BAAIN OT sjipa?

3. DIIEKTpOH B aTOME BOJOpOJa HAXOAUTCSd B B OCHOBHOM COCTOSIHHH,

OIMCHIBAEMOM BOJHOBON (yHkimeit: ¥ =AeXp(—r /. Haiitu suepruro
anekTpoHa E u pammyc mepBoit 6opoBckoit opoutel 1. (Ykazanue: Mcnonb3yiite

ypaBHenue [Ipeaunrepa).



4. Kakue u3 popmyn 37IeKTpOHHOM KOH(UTyparuu SBISIOTCS BEPHBIMU?

KakuMm »I€MEHTaM OHH COOTBETCTBYIOT? 1), 15°25°3%3p° ) 14222 3),
15225%2p%3st. 4). 1s?2s22pf3s33p°.

5. Omnpenenure MNOCTOSHHYIO dKpaHupoBaHuss o a1 L cepum
PEHTTEHOBCKOTO XapaKTePUCTHYECKOTO W3IY4YEHHUsS, €CIM  TpU Tepexoje
JIEKTPOHAa B aToMe Boibhpama ¢ M oOonoukn Ha L 000704YKy HjMHA BOJIHBI
ucmyckaemoro (orona cocrapiser 140 HM.

6. OmnpenenuTh MHUHUMAIBHBIA Yroll MEXIy HaIpaBICHUEM BHEIIHETO
MArHUTHOTO TIOJSI W OpPOUTATBHBIM MEXaHHYECKHUM MOMEHTOM UMITYJIbCa

QJICKTpOHA C I'NITaBHBIM KBAHTOBBIM YHCJIOM 11 = 3.

Bapuanur 5.
1. Kakas u3 CXEM
E E E 153
- DHEPTETUYECKHUX YpOBHEH,
n=6 n=4  [PUBEJECHHBIX Ha puc.1-3
n=>5 =3
=3
! n= : 41—, COOTBETCTBYET 3JIEKTPOHY B aTome
n—
=2 9
! n=2 BOJIOPO/Ia, B MOTEHIIMATIBLHON SIME C
n=1 n=1 n=1
Prc. 1. Pue. 2. .3, OECKOHEYHO BBICOKHMMH CTEHKaMH,
KBaHTOBOMY TapMOHUYECKOMY
OCIUIIATOPY?

2. OnpeaenuTh JJIMHY BOJHBI J¢ Bpoiis s dJaeKTpoHa, HAXOAIIETOCS B
aToMe BOJI0pOJia Ha BTOPOi OOPOBCKOM opOuUTe.

3. CoOcTBeHHast (pyHKIIMS, OMHUCHIBAIOIIAS COCTOSHHE DJICKTPOHA B aTOME
BOZOPO/Ia, WMEET BHUJ: HAXOJUTCA B COCTOSHWHW, OIHCHLIBAEMOM BOJIHOBOMU
bynkuueit: Y1) =Cexp(=1/a) | rne a = 41e.h?(me?) — nepBblit GopoBCKuil pajuycC.
OnpenenuTs pacCTOSHHWE, Ha KOTOPOM BEpPOSTHOCTh HAXOXKJICHHS DJICKTPOHA
MaKCUMaJIbHa.

4. Hanucath (popMyJibl SJIEKTPOHHOTO CTPOEHHUS ATOMOB:

1) xkanbuus (Z =20), 2) azora (Z =7), 3) neona ( Z = 10).



5. B atome Bonb(dpama snekTpoH mnepermien ¢ M — obonouku L - 06omouKy.
Onpenenuth  SHEpPru0  HUCHyHmieHHOro  Qorona. [IpuHATP  MOCTOSHHYIO
SKpaHUpoOBaHus G = 5,63.

6. Dnextpon Haxonutcs B f — coctosnuu. Haiftu opOuTANbHBIT MOMEHT
UMITyJIbCa AJIEKTPOHA M MAaKCHMaJbHOE 3HAUYEHUE MPOCKIMH MOMEHTa UMITYJIbCa

L||—| Ha HaIIpaBJICHHUC BHCITHCI'O MAI'HUTHOT'O ITIOJIA.

KonTtpoJsabnas padora Ne2 no teme « KBantoBasi pusnka

Bapuant Ne 1

3agaua 1. Kakyto yckopsroniyto pa3HOCTh MoTeHIManoB U JomkeH nponTu
AJIEKTPOH, YTOOBI JJIMHA BOJIHBI Ae bpoiins A Obuia paBHa 0,1 HM?

3agaya 2. DJIEKTpOH ¢ KMHeTH4eckoil sHeprue T = 15 3B Haxoautcsa B
METAJUIMYECKONH MbUIMHKE jauamMeTpoM d=IMkm. OLEHUTh OTHOCHTEIBHYIO
HETOYHOCThH Av/v, ¢ KOTOPOI MOKET OBITh OIIpeeieHa CKOPOCTh JJICKTPOHA.

3amawa 3. Hamwmcate ypaBHenune Illpegunrepa s 3IEKTpoOHA,
HaXOJSIIErocs B BOJAOPOAONOI00HOM aTOME.

3agaua 4. ['epmanueBbiii o6pasen; HarpeBatotr ot 0 go 17 °C. Ilpunumas
HIMPUHY 3anpenieHHoN 30HbI repmanus AE = 0,72 3B, onpenenutb, BO CKOJIBKO

pa3 BO3pacTeT €ro yaelbHas MPOBOJAUMOCTb.

Bapuant Ne2

3agaya 1. OmnpenenuTs JIIUHY BOJHBI Je bpoilsis A 3JI€KTPOHOB,
OoMOapAMPYIONIUX aHTUKATO]] PEHTTEHOBCKON TPYOKH, €CIIM TPaHUIla CIUIOITHOTO
PEHTIEHOBCKOTO CIIEKTpa MPUXOAUTCS HA JIJTUHY BOJIHBI A = 3 HM.

3agaua 2. Vcnonb3ysi COOTHOIICHHE HEOMmpeneaeHHOCTer AX-AP> /i HallTH
BBIpQXKEHUE, TMO3BOJSIONIEE OLECHUTh MHHUMAJbHYIO HHEPruto E 3JIEeKTpoHa,

HAXOJSIIErocs B OJTHOMEPHOM IMOTEHIIHAILHOM SIIUKE ITUPUHOM .



3agaua 3. [lokazatp, urto ecau Y-QyHKUMS UMKINYECKH 3aBUCUT OT

i
w(x,t) =exp(—— Et)y(x)
h , TO IUIOTHOCTh BEPOATHOCTH €CTh (DYHKIIHS

BPEMEHHU, T.€.
TOJIBKO KOOPAUHATBHI.

3agaua 4. Omnpenenutsb ypoBeHb @epmu Er B cOOCTBEHHOM MOIYIPOBOJI-
HUKe, eciu sHeprus AE, akruBauuu pasHa 0,1 3B. 3a HyneBoil ypoBeHb oTcuera
KHHETHYECKOW DHEPruu  3JEKTPOHOB MPUHATh HUBIIMKA  YPOBEHb  30HBI

IMPpOBOAUMOCTH.

Bapuant Ne 3.

3amaya 1. DnEKTpOH NBUXKETCSA MO OKPYXKHOCTU pamuycoM I = 0,5 cM B
OIHOPOJAHOM MAarHuTHOM Tmone ¢ unaykuumen B = 8 mTn. Onpepenuts MIHHY
BOJIHEBI Jie bpoitns A anextpona. (0,1 Hm).

3apaua 2. [IpuHsB, 4TO MUHUMaNbHAs 3HEPrus E HyKJIOHA B siape paBHa 10
M5B, oueHuTh, HCXOIs M3 COOTHOIIEHUS HEOIPEICICHHOCTEH, JIMHEHHbIC
pa3Mepsl sapa.

3agaya 3. DJIEKTPOH HAXOAUTCS B OECKOHEYHO TITyOOKOM MPSIMOYTOJIbHOM
OJTHOMEPHOM TIOTCHITHAIIBHOM SIIUKE MUpHHON |. Hamnucats ypaBHEHUE
[Ipenunrepa u ero perieHue (B TpuroHomeTpuueckon (opme) mng odmactu 2
(O<x<).

3agaua 4. Ouenuts Temreparypy Ty, BBIPOKIAEHUS KalWsl, €CIIH NPUHATH,

YTO Ha KaXKJBIH aTOM Kalus TPHUXOIUTCS IO OJHOMY CBOOOTHOMY 3JIEKTPOHY.

[InotHOCTh Kamua 860 xr/m3. Monspuas macca kaauss M = 39,1 r/mons.
(Ykazanue: TEMIIepaTypa  BBIPDOKICHHUS  OMPEAENACTCS  BBIPAKECHUEM
_ 272'2712 2/3
Bapuant Ne 4.

3agaya 1. DJEKTPOH ABUKETCS CO CKOpocThio v = 200 Mwm/c. Onpenenuthb

JUTMHY BOJIHBI Jie bpoiinisa A, cunTas JBMKEHUE JICKTPOHA PEIIITUBUCTCKUM.



3apaua 2. Hcnonp3ys cooTHomieHHWe HeompeaeneHHoctu AEAt > 7,
OLICHUTh IMPHUHY [ 3HEpreTHuecKoro ypoBHs B aTOM€ BOJOPOJAA, HaXOIAIIErOCs:
1) B OCHOBHOM COCTOSIHMH; 2) B BO30YKJIEGHHOM COCTOSIHUM (BpeMsI T )KU3HU aToMa
B BO30YXJIEHHOM cocTossHuH paBHo 1078 ¢).

3agaua 3. U3BectHa BoJHOBas (YHKIHMS, OINKMCHIBAIONIAS COCTOSIHHE
SJIEKTPOHA B TOTEHIMAIBHOM siuke mupuHOn /: y(X)= Ci sinkx+ C,Coskx.
Hcnonp3ys rpannynbie yenoBus Y(0) =0 u y(l) = 0 ompenenuts xodddurueHt
C, ¥ BO3MOXKHBIC 3HAYCHHS BOJIHOBOTO BEKTOpa K,[Ipy KOTOPOM CYIIECTBYIOT
HETPUBUAIBHBIE PEIICHMUS.

3agaua 4. OnpenenuTh MaKCUMaJbHYI0 CKOPOCTH 3JICKTPOHOB B METaJlJIE

npu temreparype T= 0 K, ecnu ypoBens @epmu gr = 5 3B.

Bapuanrt Ne S.

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

3agaua 2. Ucnonb3ys COOTHOIIEHHE HeOmpeneneHHoCcTer AXApP> 7
OLICHUTh HU3IIMM DSHEPreTUYECKUM YpOBEHB JJIEKTPOHA B aTOME BOAOPOAA.
[MpuHsAThH MUHEHHBIE pa3mepsl aToMa | = 0,1 HM.

3agaya 3. YacThma B NOTEHUMAIBHOM SIIUKE HAXOAUTCS B OCHOBHOM
cocrosinud. KakoBa BeposiTHOCT, W HaxoKJeHHsI 4acTUlbl: 1) B cpeaHeil TpeTH
AIMKA; 2) B KpallHE! TPeTH siuKa?

3agaua 4. OnpenenuTs MUPUHY 3alpelieHHON 30HBI COOCTBEHHOTO
NIOJIYTIPOBOJIHUKA, eciu mipu Temnepatypax Ti1 u T, (T2 > Ti) ero conporuBneHus

COOTBETCTBEHHO paBHBI R1 11 Ry.

KpnTeme BBICTABJIEHUSI OLIEHKH HA JK3aMeHe M0 JUCHUILInHe «DPu3uKa B

npudOpPOCTPOCHUMN
BaJuibl Ouenka 3x3amena | TpedGoBanus kK cGOpMHPOBAHHBIM KOMIIETEHUMAM
100-86 «OMIAUYHON OueHKa «OTIMYHO» BBICTABIIAECTCS CTYAEHTY, €CIU OH

ry0OKO M TPOYHO YCBOWJ OCHOBHOE COJAEpKaHHE
JUCIUIUIMHBI, BIAJCET TEXHUKOM BBIBOJA (UBHUECKUX




dbopmyn, oOnamaeT YCTOWYMBHIMH HaBBIKAMH PpEIICHUS
(bu3MUeCKUX 3a/1a4, YMEET MPUMEHITh €CTECTBEHHOHAYYHBIC
3aKOHBI JIJI51 petieHus NpodeccuoHAIbHBIX 3a/1a4.

85-75

«xopouwo»

O1eHKa «XOpOIIO» BBICTABISAETCS CTYJACHTY, €CIIA OH TBEPO
3HAeT MaTepHa, BIaJeeT KYIbTypoil yCTHOM M MUChbMEHHON
peun, HMMeeT HEe3HAUUTENbHBIE 3aMEuaHHsl IO CYHIECTBY
W3JI0KEHUS MaTepuaa WM PEUICHUIO 3a1ad (HEeTOJIHBIN
BBIBOJ] (POPMYJIBI MJIM 3aMEYaHUs 10 PEHICHUIO 33/1a4).

76-61

«yoosnemseopumein
bHOY

OueHka «yAOBJIETBOPUTEIBHO» BBICTABIAECTCS CTYIECHTY,
€cIii OH 00JIaZiaeT 3HAHUSMH OCHOBHOTO MaTepHasia, HO MpH
3TOM HE BIaJIeeT TEXHHKOW BBIBOAA (Pu3MYecKux (popmy,
HEe  00nazaeT  yCTOMYMBBIMH  HAaBBIKAMH  PELICHHS
(dbu3nyecKux 3aaay.

Memnee 61 «Hey0081emeopum

€JIbHO»

OueHKka «HEYTOBJIETBOPUTEIILHO» BBICTABISIETCS CTYICHTY,
koTtopeli He ocBoun kommereHiuioo (OIIK-1): He 3Haer
3HAYUTENIBHON YacTH MPOTPaMMHOTr0 MaTepuana mo (u3mKe,
JIOTYCKAaeT CYIIECTBEHHBIE OIIMOKY MPHU PElICHUU 3aj]a4, He
oOnazaeT HaBBIKAMH NPHUMEHSITh €CTECTBEHHOHAYYHbBIC
3aKOHBI 7151 pelieHus npodeccuOHAIbHBIX 3a/1a4.

TECTbBI JJIA TEKYHIEI'O KOHTPOJIA.

Tect 1. MexaHn4ecKkne U 3JIEKTPOMATHUTHBIE KOJIeOaAHUS

1. YpaBHeHUE rapMOHUYECKUX KOJIeOaHUN. YTIpyras U KBa3uynpyrasi CHia.

2. IudbdepennmansHoe ypaBHEHHE ABMKCHUS MPYKUHHOTO MasTHUKA, €T0

pelIeHue.

3. AMIUTMTY1a, KpyroBasi 4acTtoTa, paza rapMOHUYECKOTO KOJIeOaHusl.

4. BextopHas nuarpamma.

5. DHeprusi rapMOHUYECKOTO KOJIeOaHMUs.

6. MareMatrnyeckuil MaSTHUK. PU3NUECKUN MASITHHUK.

7. KonebatenbHbIi KOHTYD.

8. CroxxeHHe OJMHAKOBO HAIIPABJICHHBIX KOJICOAHUN OJIHOM YaCTOTHI,

OM3KUX 4acTOT, KpPaTHBIX YacCTOT. CroxxeHue B3aUMHO NEPNCHAUKYJIAPHBIX

kojebanwmii. 9. 9. durypst Jluccaxy.

10. Konebanus mpyXuHHOTO MasiTHUKa ¢ TpeHueM. [uddepenmnmanbuoe

ypaBHeHue ero aBwkeHus. Pemenue ypaBHeHus. KosdduuueHt 3aTyxaHus.

Jlorapudmuuecknii nekpement. JloopotHocTs. [lepros 3aTyxarommx KoaeoaHmii.




11. CpobOomnbie 3aTyxawmme KojaeOaHus B KOieOATeTLHOM KOHTYPE.
JuddepennnanbHoe ypaBHEHUE U €T0 pelIeHne. XapaKTePUCTHKHU 3aTyXaHUsl.

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

13. Ammmtyna wu  (a3a BBIHYXKICGHHBIX  KoJjieOaHuii. Pe3oHaHc.
BEIHY)KICHHBIE  JJIGKTPOMAarHUTHBIE  KoyieOaHUs. YacTOTHBIE 3aBHCHUMOCTH

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

Tect 2. YpaBHenuss Makcseiuia

1. OcHOBHBIE SKCHEPUMEHTAJILHBIE 3aKOHBI 3JIEKTPOMArHeTH3Ma: 3aKOH
dapanes-MakcBeia, 3aK0H MOJHOrO ToKa, TeopeMa Octporpaackoro—l'aycca mis
CTATUYECKOTO 3JIEKTPUUYECKOTO0 U MAarHUTHOTO TOJIEH.

2. ®U3NUYECKHUI CMBICIT KaXKJI0T0 U3 ypaBHEHH MakcBeia.

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

4. YpaBHenust Makcgesuia B tu(depeHuanbHon popme, UX podb.

5. Ilonnaa cucrema ypaBHeHHMII MakcBesuia. DIEKTPOMAarHUTHBIE BOJIHBI.
CBoiiCTBa 3JIEKTPOMATHUTHBIX BOJIH: MOINEPEYHBIA XapaKTep 3JIEKTPOMAarHUTHBIX
BOJIH, CKOPOCTh, MOJSpU3aIus, IJIOTHOCTh SHEPTUU AJICKTPOMArHUTHBIX BOJIH,

IIOTOK SHCPIrur, THTCHCHUBHOCTD 3JICKTPOMAIrHUTHBIX BOJIH.

Tect 3 Mexanu4eckue M 3JIeKTPOMATHUTHBIE BOJHBI.

1. BonnoBoe nBuxenue. [IpoposibHble U momnepeuHbie BOJHBI. CKOPOCTH
pacnpocTpaHeHHs! BOJIHOBOTO (DpOHTA.

2. BomHOoBOe ypaBHeHHE. YpaBHEHHE IUIOCKOW Oerymied BomHBI. JlnnHa
BOJTHBI, BOJTHOBOE YHCIIO.

3. Dueprus Oerymeit BonHbl. [loTok »sHeprum. Bektop VYwmoga.

MHTEHCUBHOCTD BOJIHBI.



4. Crostune BOJHBL. YpaBHEHUE CTOSYEH BOIHBL. Y3JIbl U IIYYHOCTH CTOSAYEH
BOJIHBI. COOCTBEHHBIE KOJIEOAHUS CTEPIKHEH U CTPYH.

5. DNEeKTpOMarHUTHbHIE BOJHBI. YPAaBHEHHE 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 UHTEP(PEPEHIIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB CBETa
JBYX KOT€PEHTHBIX BOJIH.

4. WnTeppepeHIMOHHbIE TOJOCHl OT ABYX IIEJI€d Ha IUIOCKOM SKpaHe
(meton FOura).

5. UnTepdepenius B TOHKUX TuieHKax. [lonocel paBHOro Haknona. Ilomocsl
paBHOM TonmmHbl. Kosbiia HerotoHa.

6. [IpocBetnenne ontuku. UHTEpepomMeTphl.

Tect S Indpakuus cBeTOBBLIX BOJIH.

1. Iudpakuusa ceta. [lpunuun I'roiirenca-®Openens. Judpakuus Openens.
Merton 30u @penens. Judpakiust Ha KpyTJIoM OTBEPCTHH U JTUCKE.

2. Jludppaxuus Opaynrodepa Ha menn 1 Ha TUHPaKIMOHHON pelIeTKe.

3.CnexTpanbpHoe pasznoxeHue. Pazpemiaromas cnocoOHOCTh CHEKTPaIbHBIX
pruOOpOB.

4 ntepdepenunst u audpakuusi cBeTa mpu rojiorpaduyeckoi 3amucu u
BOCIIPOU3BEACHNN HH(POPMAITUH.

5. dudpakuus penrreHoBckux ydeit. Dopmyna Bynsda-bparra.



Tect 6. B3anMoaeiicTBHE CBeTa ¢ BelIeCTBOM

1.EcrectBenHbIl U nossipu3oBaHHbIi cBeT. [lonsipuzaropsl. 3akon Maioca.

2.Ilonsipuzanusi cBeTa MpU OTPAKEHUU W TIPEJIOMIICHMU CBeTa. 3aKOH
bprocrepa.

3. [Honspuzanus CBETa pU JBOMHOM JIy4EIpeIOMIICHUN.
[Tonspu3alimoHHbIE NPU3MBI U TTOJISIPOUIBI.

4 VickyccTBeHHas ontudeckas annzorponus. Ihdext Keppa.

5.0nTryeckas akTUBHOCTh. Bpaienue miuockoctu mnossipusanuu. DPhexT
Qdapajest.

6.B3anmoneiicTBE 3JIEKTPOMArHUTHBIX BOJIH C BemIecTBOM. Jlucmepcus
ceeta. HopmanbHas 1 aHOManbHasi TUCIIEPCHUSL.

7.2nemMeHTapHas JIEKTPOHHAS TEOPUS JTUCIIEPCHUU.

8.Ilornomenwne crera. 3akoH byrepa.

Tect 7 TenuioBoe u3ryyeHue

1. Uznyuenue dvepHoro Ttena. OCHOBHBIE CBOWMCTBA M XapaKTEPUCTUKHU
TEIUIOBOTO HW3JIYYEHHUs: DIJIEKTPOMArHUTHAas IIPUPOAA TEIUIOBOIO H3JIYUYEHHS,
PaBHOBECHOCTb, JTyYeUCIyCKaTeNlbHas (CIeKTpaibHas MJIOTHOCTh SHEPreTUYECKON
CBETUMOCTH) JIy4YeIOorJIONaTe/ibHas CIOCOOHOCTh. AOCONIOTHO YEpHOE Teo,
CEPOE TEJIO.

2. [Ipasumno IIpeso, 3akon Kupxroda.

3. 3axon Credana-bompnmana. 3akoH cMerieHust Buna.

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

5. KsantoBas runore3a Ilmanka. @opmyna Ilnanka miisg TemoBOro
W3JIyYEHUS.

6. OnTryeckass MUPOMETPHSI.



Tect 8 BHeminuii porodpdexrt. IkcnepuMeHTAIbHbIE MOATBEPKICHUS

KBAHTOBBIX CBOMCTB CBeTa.

1. ®orosnekrpuueckuii sddekr. Paborsr A.I'. CromeroBa. 3aKkoHBI
BHeIHero Gororddexra.

2. YpaBHeHue DifHiTelHa st pororddexra.

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

4. Dpdext KomnroHa.

Tect 9 JkcnnepuMeHTAILHOE 000CHOBAHNE KBAHTOBOM MeXaHMKH. CrleKTpbI

aToMoB. Boansbl ae bpoiis.

1. JIuneityaTeie CIEKTPHI AaTOMOB.

2. Monens atomoB o Pesepdopay u bopy.

3. Teopust bopa j1st aTOMHOTO si7[pa BOOpOAA.

4. T'unotesa ae bpoitns. Jludpakius 31eKTpOHOB.

5. CooTHoteHus HeompeaeneHHocTeit [elizenoepra.
Tect 10 IIpocTeiimue 3a5a4u KBAHTOBOW MEXaHUKH.
1.VYpauenue peaunrepa. CTaTUCTUYECKUNA CMBICT BOJHOBOM (PYHKIUU.
2. Yactuna B MpsIMOYTOJIBHOM TMOTEHIMANBHOU siMe. PerieHne ypaBHEHHS
[penunrepa. CoOCTBEHHBIE BOJHOBBIE (PYHKITUU M DHEPTETUUECKUN CIIEKTP.
3. [lorenumanbHblil 6aprep. TyHHETBHBIN dPHEKT.
4. JINHEHBIN TApMOHUYECKUN OCUUIUISTOP.

Tect 11 CoBpeMeHHBbIE IPEACTABJICHUA 0 CTPOCHUHM aTOMOB.

1. Yactuna B cdepuuecku cUMMETpUYHOM Tosie. BomopomomnomoOHbie



aTOMbl B KBAaHTOBOM MexaHMKe. YpaBHeHue lllpenunrepa s cranmoHapHBIX
COCTOSIHUU.

2. DHepreTU4ecKre ypoBHU. DHEPrusi BO30YkKICHNUS U HOHU3ALMH.

3. Cnextpsl aromoB. BonHoBbie pynkunu. KBantoBbie uncna.

4. IlpocTpaHCTBEHHOE pacHpelesIeHUe IUIOTHOCTH BEPOSITHOCTH IS
JIEKTPOHA B aTOME BOJOPOJIA.

5. MHorosnektponssie aTomsl. [Tpuniun [laynu.

6. CTpyKTypa SHEPreTHYeCKUX YPOBHEN B MHOTOAJIEKTPOHHBIX aTOMAX.

7. Ilepnonnueckas cucrema 3JeMeHTOB MeHaeneesa.

8. Penrtrenorckoe m3nmydenue. 3akoH Mo3nu. TopMO3HOE PEHTTEHOBCKOE

U3IIyYEHUE.

Tect 12 3oHHasi TeOpHUs TBEPABIX TeJl

1.30HHas CTpYKTypa SHEPTETUYECKOrO CIIEKTPa 3JIEKTPOHOB TBEPJOTO TEa.
2.3arnoJHEHNUE 30H: METAJUIbI, IUAJIEKTPUKH U MOJIYIPOBOIHUKH.

3.Pacnipenenenune ®epmu. Yposeus dOepmu.

Tect 13 KBaHnTOBasi TeOpUsi 3JIEKTPONPOBOAHOCTH METAJUIOB H

MOJIyIIPOBOJHNKOB

1. DnexTponpoBOAHOCTh METAUIOB. BBIpOXKIEHUE 3JIEKTPOHHOIO Ta3a B
MeTtaiax. TemnepaTypHas 3aBUCUMOCTb 3JIEKTPOIPOBOJHOCTH METAJIIOB.

2. SlBnenuwe CBepXmpoBOAMMOCTH. KyIepoBCKHE SJICKTPOHHBIC TapBHI.
[ToHsiTHE BBRICOKOTEMIIEPATYPHOM CBEPXIIPOBOAUMOCTH.

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

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

5.  DJEKTPONpPOBOJHOCTh  IMOJIYNPOBOIHUKOB. [TonssTue  aBIPpOYHOU



IMPOBOANMOCTH.

6. CoOcTBeHHBIE W TPHUMECHBIE MOJYNPOBOJHUKUA. DJIEKTPOHHBIA H

JBIPOYHBIN MOIYITPOBOTHUK.

/. JIOHOpHBIE U AKLUENTOPHBIE PHEPreTUYECKUE YPOBHHU. YpoBeHb Depmu B

IMOJIYIIPOBOOAHHUKAX.

8. TeMmriepaTypHas 3aBUCUMOCTH 3JIEKTPOIPOBOHOCTH MOIYIIPOBOHUKOB.

Tect 14. CTpoeHune aTOMHOIO0 s1/Apa

1. CtpoeHue aTOMHOTrO sipa.

2.JledekT Macchl. DHEPIHsl CBS3H.

3.Monemu spa.

4 Ilpupona siepHbIX CUIL.

5.PapnoaktuBHOE M3nMydeHUue W ero Bujibl. [Ipubopwl nmnst peructpanuu
PaIMOAKTUBHBIX M3JIYyYEHHH M YaCTHII.

6.3aKOH paJInOaKTUBHOIO pacrajia.

7.3aKOHOMEPHOCTH O-pacnaza u 3-pacnaja.
Tect 15. Slnepubie peakuumn

1. SAnepusie peakiuu. [IpeBpaienue saep.
2. Ponp mewttpoHoB. Peakumst nenenust simep. Llemnas peakmust meneHUS.

S nepHsblii peakTop.

3. TepmosimepHbIii cUHTE3. DHEPTUs 3BE3. YTNPABISEMBIA TEPMOSICPHBIHA

CHHTC3.

Tect 16 Di1eMeHTaApHBIE YACTHLBI

1. Uepapxus cTpykTyp MaTepun. YacTUllbl 1 aHTUYACTHULIBI.

2. OU3NYECKUl BaKyyM.



3. CrangapTHasi MOJIEb AIEMEHTApHBIX YacTull. KBapku, TE€NTOHBI, KBAHTHI
byHIaMEHTAIBHBIX TOJIEH.
4. dyHaMeHTaIbHbIC BO3ICUCTBUA. AJIPOHBI.

5. Snpa atomoB. ATOMBI. MOJIEKYJIBIL.



