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MHUHOBPHAYKH POCCHH
denepanbuoe rocysapcTeeHHoe 00aKeTHOE 00pa3zoBaTENbLHOE YUPEKACHHE
BhICIIero obpazosanus
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INPOT'PAMMA BCTYIIUTEJIBHOTI'O UCIIBITAHUS
IJ1s1 TOCTYIAOLIKX MO [porpaMMaM MarucTpaTypsl Ha HalpaBleHue

03.04.03 Pagnodpusuka, npopuas «Mndgopmannonnbie npouecckl H CHCTEMBI»

HpkyTek, 2024



1. HHosicHUTe/IbHAS 3alIHCKA

[IporpamMma npenHazHayeHa Jjisi MOATOTOBKH K BCTYMUTEIBHOMY UCIIBITAHUIO JIS
NOCTYMAWIIMX B Marucrparypy  ¢usumueckoro  Qakynbrera  HpkyTtckoro
rocyaapcTBeHHOTO yHuBepcutera 1o Hanpasieruio 03.04.03. Pagnodusuka (mpoduib
«H(popmanimoHHbIE TPOLECCH U CUCTEMBI»).

[Toctynnenue B maructparypy UI'Y mo nanpasnenuro 03.04.03. Paguodusuka
IPOBOANUTCA Ha KOHKYPCHOW OCHOBE IO pe3yJbTaTaM BCTYIHUTEIBHOTO WCIBITAHUS B
dbopMe KOMIBIOTEPHOTO TeCcTUpoBaHMs. Llenbio TecTUpOBaHUS SIBIAETCS BBISIBICHUS
CTeNeHH C(HOPMHUPOBAHHOCTU  OOILIEKYJIBTYPHBIX,  OOLIENPO(ECCHOHANBHBIX U
po(hecCHOHATBHBIX KOMIIETSHIIUH.

BerynurenbHble UCTIBITAaHUS U1l MOCTYHAIONIMX B MarucTpaTypy MPOBOMASITCS B
o0beme TpeOoBaHUM, HEOOXOMUMBIX [JIsl JAJIBHEWIIEr0 YCHEIIHOTO OOYYEeHHs II0
nporpaMme MarucTepckol moAarotoBku. I[IporpaMma BCTYNUTENBHBIX HCIBITAHUN
COoCTaBJsItOTCA Ha ocHoBe DenepalibHOIO TOCYAApPCTBEHHOIO 00pa30BaTEIbHOTO
CTaHIapTa BbICIIEro oOpa3oBaHus OakanaBpuaTa Mo HampasieHHio «Pagnodusukay u
MO3BOJISIET OLEHUTh KAaueCTBO 3HAHMM, HEOOXOAMMBIX JIi OCBOCHHS MPOrPaMMBbl
NOJIFOTOBKY MarucTpa 1o u30paHHOMY HaIPaBJICHUIO.

[IporpamMma BKIJIIOYAET KIIOYEBBIE BOMPOCHI MO ©0a30BBIM JAUCHUIIMHAM
0011enpoPeCcCHOHAIBHOTO IIUKJIA, TPETyCMOTPEHHBIM 00pa30BaTelIbHbIM cTaHapToM. K
OCHOBHBIM TpeOOBaHUSM, MPEABABISAEMbIM K 3HAHUAM U YMEHHUSAM MOCTYMAIOIIUX,
OTHOCSATCSI HATMYUE Y HUX JINYHOCTHBIX KaueCTB, KOTOPBIE MO3BOJSIT UM OCYIIECTBISAThH
HAy4YHO-UCCIIEI0BATEIBCKYIO.

ConepxaHue TECTOB paspabaThiBacTCsl oOecrneunBaronuMu  Kadenpamu u
yTBEpKJIaeTcs UX 3aBeayromuM. [[porpaMma BCTYyIUTENBHOTO UCTIBITAHUS IOBOJAUTCS 10
CBEJICHHUsS] TMPETEHJCHTOB OTBETCTBEHHBIM CEKpeTapeM OTOOpPOYHONH KOMHCCHUHU
busnueckoro (QakynbTeTa IMOCie TMOoJa4d HMM 3asBICHUSA. BapuaHThl TecTOB
MPEIOCTABIISIOTCS MPETEHIEHTaM HEMOCPEICTBEHHO MEpe]l MPOBEJACHUEM HCIIbITAHUS.
Pe3ynbTaThl TECTHPOBAHUS MPEICTABISIOTCS B OTOOPOUHYIO KOMUCCHIO Ha CIEAYIOLIUI
JI€Hb TIOCJIE TPOBEACHUS UCTIBITAHUS.

2. CTpyKTypa BCTYNHUTEJbHOI0 HCIILITAHUSA



UcnpiTanne BriIovaeT B ceds 50 3amanuii mo paauodusznke U (HU3NIECKOU
JIEKTPOHUKE. B mporpamme npeacraBieH NpUMEPHBINA BapUAHT TECTA.

3. Cucrema OleHUBAHUA BCTYNUTEJIbHOT0 UCIILITAHUS

[Ipu mpoBenenun tecta ucnonb3yercs 100-0anbHas cuctema OICHUBAHHS. 3a
Ka)KIbIH MPaBUIIbHBIN OTBET HA BOMPOC TeCTa aOUTypHEeHTy Hauuchsercs 2 6amna. Tect
CUMTAETCS YCHENIHO MPONJEHHBIM, €Ciii a0uTypueHT Habpan 60 u Gonee OGamios. Ha
OCHOBaHUU HaOpaHHBIX 0aIOB aOUTYPUEHTY BBICTABIISIETCS OLICHKA.

4. IIpoa0IKUTEbHOCTh BCTYNIMTEIbHOI0 HCIIBITAHUS

[Ipo1OKUTENEHOCT TECTUPOBAHUS COCTaBIseT 2 akaaemuueckux uaca (90
MUHYT) C MOMEHTA OOBSIBICHUS 3a/JaHUI BCTYMUTEIBHOTO UCTIBITAHUSI.

5.  Bomnpocsl Ajs1 HIOATOTOBKH K BCTYNIUTEJIbHOMY HCIIBITAHUIO
Paspnen 1. Teopust kosie0anmnii

JIuneitnpie KoJieOaTENbHBIE CUCTEMBI C OJTHOM CTENeHbI0 cBOOOAbl. CuiloBOE U
napamMeTpuuecKoe BO3JCHCTBUME Ha JIMHEWHbIE W CIAa0OHENMHEWHbIE KoJjeOaTellbHbIe
CUCTEMBI.

ABTOKOJNIEOaTeNIbHASI CUCTEMA C OJHOM CTENEeHbI0 CBOOOABI. DHEPreTHUYECKHe
COOTHOIIIEHUS] B aBTOKOJIEOATENbHBIX CUCTEMaX. MeTo/Ibl pacuera aBTOKOJIeOaTeIbHbIX
CUCTEM.

Bo3zaeiicTBrue rapMOHMYECKOTO CUTHAJIA HA aBTOKOJI€0aTebHbIE CUCTEMBI.

Cunxponuzanusi. SIBieHust 3aTaruBaHusi M ramieHus koneOanuil. [Ipumenenue
3aTsTUBaHUs IS CTAOMIIN3alUU YaCTOTHI.

AHaTMTUYECKUE W Ka4eCTBEHHBIE METOABl TEOPHHM HEIMHEHHBIX KOJeOaHWH.
AHanu3 BO3MOXKHBIX ABMKCHUN 1 OudypKaiuii B a30BOM IPOCTPAHCTBE: METO MAJIOTO
napametpa, Mmeto Ban-nep-Iloms.

KonebarenbHble cuCTEMBI C ABYMS 1 MHOTUMU CTETIEHsIMU cBOOO1bI. HopMmainbHbIe
KoJiebaHusl. BeiHyX/IeHHBIE KOJIeOaHUSI.

[TapameTprueckoe yCHICHUE U MapameTpudeckas reaepauus. [lapamerpuueckue
YCWINTEN U T€HEPaTOpbl. JleeHne 4acToThl.

XaoTuueckue kosuedaHus B IUHAMHUYECKUX cucTeMax. [ToHsATHE 0 XaoTHYEeCKOM
(ctpaHHOM) arTpakTope. Bo03MOXHBIE TyTH NOTEPU YCTOMYMBOCTH PETYISIPHBIX

KoJIe0aHUl 1 TIepexo0/1a K Xaocy.



Pa3znen 2. Teopusi BOJIH

IImockue 0THOPOIHBIE M HEOAHOPOAHBIE BOJIHBL. [1I10CKHME aKkyCTHYECKUE BOIHBI B
BSI3KOW TEIJIONPOBOIAILIECH Cpele, YHNPYTHE MPOAOJbHBIE W IONEPEYHbIE BOJIHBI B
TBEPJIOM TEJIE, AIEKTPOMArHUTHBIE BOJIHBI B Cpelle C MPOBOAMMOCTEIO. [I0TOK 3Heprum.
[Tonspuzanus.

Pacnpoctpanenue curnana B gucrieprupyrouieit cpeae. [pocreitmme ¢puzndeckue
MOJIETH UCHeprupyromux cpea. BoaHoBoM nmakeT B IEpPBOM U BTOPOM MPUOIMKEHUH
Teopun aucnepcun. Ma3zoBas u rpymnmoBas ckopoctu. [lapabonuueckoe ypaBHeHHE AJis
orubaromieii. PacruibiBanue u komnpeccusi UMIyiabcoB. [lone B cpenax ¢ BpeMeHHOM.

Jucnepcnonuble cooTHomeHuss Kpamepca—KpoHnra n npruHOMN Npu4MHHOCTH.

CBoOICTBAa SJIEKTPOMATHUTHBIX BOJH B AaHU30TPONHBIX cpenax. Onruueckue
KpUCTAJUIBI, YypaBHeHHEe DpeHensi, OObBIKHOBEHHass M HEOOBIKHOBEHHAs BOJIHBI.
MaruutoakTuBHbIE Cpenbl. TE€H30p AUANIEKTPUYECKOW NPOHMIAEMOCTH IUIa3Mbl B
MAarHMTHOM I10JI€; HOPMaJIbHbIE BOJIHBI, UX MOISPU3ALIMS.

BoJsHBI B neproInYecKuX CTPYKTypax. MexaHndecKne enOYKy, aKyCTUUYECKUE U
onTtuueckue (¢GoHoHbI. [lomochl TPOMyCKaHUS U HEMPO3PAYHOCTU. DIEKTPUUECKUE
LENOYKH, CIUIOUIHAs cpena co ClIa0bIMH TEPUOJUYECKUMHU HEOJHOPOIHOCTSIMHU.
CBsi3aHHBIE BOJIHBI.

[Tpubnmxenue r€OMETPUUYECKOU OIITHKH. YpaBHeHus SUKOHAJIA.
HuddepenunanbHoe ypaBHeHUE Jyda. JIydu U mose BOJHBI B CIOMCTO-HEOAHOPOIHBIX
cpenax.

DNEeKTpOMAarHUTHBIE BOJHBI B METAJUIMYECKUX BOJHOBOMAAX. J(M3nmeKkTpuyeckue
BOJIHOBOJbI, CBETOBOJbI. JIMH30BBIE JIMHWUM W OTKPBITBIE pe30HATOpBI. I'ayccoBckue
ITyYKH.

Meton Kupxroda B Teopun audpakunn. Oynkiun ['puHa. Y caoBus U3aydeHUs.
Hudpakuus B 30He Openens u @paynrodepa. XapakTrepucTUKU MOt B GPOKYCE JIMH3BI.

Bonnbl B HenmuHEHHBIX cpenax 6e3 nucnepcuu. O0pa3oBaHue pa3pbIBOB. Y 1apHbIE
BOJIHBI. Y paBHEHHE broprepca s IMCCUNIaTUBHOM CPENibl M CBOMCTBA €r0 PELICHUN.

['enepanysi TapMOHUK HMCXOAHOTO MOHOXPOMATHYECKOTO CHUTHaNa, 3((eKTsI

HEJIMHEHMHOT O MOorJIomeHMs, HACbICHUA U ICTCKTUPOBAHUS.



VYpaBuenue Kopresera-ne-Bpusza n cunyc - I'oppona. CranuoHapHbIE BOJIHBIL.
[TonsiTue 0 conuToHax. B3auMoaencTBHS NIOCKUX BOJIH B JTUCIEPTUPYIOIINUX CPEIAX.

I'enepanus BTOopoil rapmMoHUKH. [lapameTprueckoe yCUIeHUE U FeHeparusl.

CamoBo3zeiicTBrEe BOTHOBBIX My4KkoB. CamodokycupoBka cBeta. [Ipubmmkenus
HEJIMHEWHON KBa3HONTUKA W HEJIMHEMHOW TreomeTpuyeckoil omnrtuku. OOpaieHue
BOJIHOBOTO (ppoHTa. IHTEHCUBHBIE aKyCTHUECKUE MYUKHU; TApaMETPUUECKUE U3ITydaTeIH
3BYKa.

Paznen 3. Cratucruueckasi paanopusnka

CrnyyaiiHple BETUYMHBI M TPOLECCHI, CMOCOOBI HMX omucaHus. CTaluOHApPHBIHA
ciay4ailHelii mpouecc. CTaTHCTHYECKOE YCPEAHEHHWE W YCPEJHEHUE BO BPEMEHHU.
DPproauyHoOCTb.

BeposATHOCTh M CTATUCTUYECKHE XapAKTEPUCTUKH CITyYalHbIX BEJIHYHH.

KoppensnoHHble ¥ CHEKTPAJIbHBIE XapAKTEPUCTUKU CTAMOHAPHBIX CIIyYalHbIX
npoueccoB. Teopema Bunepa-XvuHuuHa. benblid miymM U Ipyrue npuMepsbl CIEKTPOB U
KOPPEJSILIMOHHBIX (QYHKITHI.

Mopenn ciaydalHBIX IPOLIECCOB: T'ayCCOBCKHMM INPOLECC, Y3KONOJIOCHBIM IIyM,
UMIYJIbCHBIE CIyYaiHble MPOIeCChl, IPOOOBON IIyM.

OTKIMK JUHEWMHON CHUCTEMbl Ha IIYMOBBIE BO3JEWUCTBUA. TemIoBOil U ApoOOBOit
myM. Cirydaiiasie nosist. [IpocTpaHcTBeHHast M1 BpeMEHHasi KOT€PEHTHOCTD.

Pasnen 4. U3nydyeHnne u pacnipocTpaHeHue paguoBOJIH

Bubparop I'epua. bawkusis u nanbHss 30HBL Jluarpamma HaIrpaBlICHHOCTH.
Koadpdunuent ycunenus u koaphuuueHT paccesiHusl aHTeHHbl. AHTeHHBI A [IB-, CB-
u CBY-muamnaszonos. Ilapabonuueckas antenHa. Pa3upoBaHHBIE aHTEHHBIE PEIIETKHU.
O¢ddexTuBHAs IUIOMIAb U IIyMOBasi TEMIIEpaTypa NPUEMHON aHTEHHBI.

['eomerpuueckoe ¥ aAudpakuUOHHOE  NPUOMMKEHHMS  MpPU  aHAJIH3E
pacnpocTpaHeHus paguoBOJIH. BilnsgHNe HEPOBHOCTEN 36MHOM MOBEPXHOCTHU. 3€MHBIE U
Tponoc(epHble paavoOBONIHBL. PaccesHue M NOMNIOIIEHHE PaJlOBOJIH B Tpomnocdepe.
Oddexr «3amupanus». TpomochepHsiii BoaHOBOA. PacmpocTpaHeHue paguoBOSH B
noHocgepe. Jlucnepcus M NOIJIOLIEHHE PAJUOBOJIH B HOHOC(PEPHOH IUIa3Me.
Honocdepnas pedpakius. Xo iydeld B OABOIHOM 3ByKOBOM KaHAJIE M TPOIIOCHEPHOM

paarOBOJIHOBO/C.



Pa3nen 5. ®usnyeckas 3J1eKTPOHUKA.

Tunsl xumudeckoi cBsizu. CTPyKTypHbIE U (PU3NUECKHE OCOOCHHOCTU HOHHBIX,
KOBAJICHTHBIX U MOJIEKYJIIPHBIX KpUCTAILIOB. [IpocTeiimme ynakoBKy.

Kpucrannmueckue u amopdusie tena. Kunkue kpuctamibl. TpaHCHSIHOHHAS
cuMMeTpus. DileMeHTapHas sdelika. Pemerka bpase. TodyeuHble U MPOCTPAHCTBEHHbIE
rpynnbsl. OcOOEHHOCTH paclpOCTPAHEHUs BOJIH B NEPUOAUYECKUX CTPYKTYpax. 3aKOH
Bbpoarra- Byneda. O6parnas pemerka. 3oHbl bpusuitosna. Onucanue 3HEPreTHUECKOro
COCTOSIHMsI KpUCTaJula Ha OCHOBE KOHLENIMM KBazudyacTul. [IpuMepsl KBaznyacTHLl:
(OHOHBI, MAarHOHbBI, 3KCUTOHBI, IUIA3MOHBI U Jp. OJEKTPOHBI B MeETaJIe Kak
kBazuvacTuipl. KBasuummnynsc. 3akoH aucnepcuu. Teopema binoxa. Ilepuoguueckue
rpanuuHeie ycnoBus. [moTHOCTH cocTosiHni. CTaTUCTHKA ra3a KBa3uyacTul. bo3oHbI 1
dbepmuonsl. B3aumoeiicTBue KBa3W4acTHII.

KonebOaHust y3/10B KpUCTAJUIMYECKON pemeTkd; (QOHOHBI. AKycTHYeCcKas MU
onTHhyecKas BeTBU KojieOaHui. TernnoeMKocTh KpucTaminyeckon pemerky. JlebaeBckast
gacToTa. AHrapMOHU3M U TerioBoe pacinpenue. @akrop [ebas-Yoinepa B paccesHun
PEHTIC€HOBCKHUX JIy4EH.

DNEeKTpOHHBIE  COCTOSIHMSL B KpucTaymiaX.  OJHORJIEKTPOHHAs  MOJEIIb.
[Tpubmmxkenne cunbHOW M C1a0OM CBA3M. 30HHAs CXeMa U THUIIBI TBEPIBIX TeJl.
BbIpoX1€HHBIN AJEKTPOHHBIN ra3. DJIEKTPOHHAS TEIIIOEMKOCTh. [loBepxHOCTh Depmu.
Tenzop >¢dexTuBHON Macchl. DaekTpoHBl U AbIpku. llonoxenue ypoBus depmu B
HEBBIPOXKICHHBIX IIOJIYIIPOBOJHUKAX

Cpennee BpeMs KU3HH HOCUTENEH. YpaBHEHHS] KUHETUKHU. Perienue ypaBHEeHHI
KMHETUKM JUIi  OJHOMEPHOIO IOJYyNpOBOAHMKA. [IOABMKHOCTB HOCUTENEH W
ko3 bunments tuddy3un. Kpazuyposuu @epmu. CBolicTBa KkBazuypoBHeid depmu.

JIBoiiHOM anekTpudeckuil cinoi. [IpuHumnm pabGoThl COTHEUHBIX 3JICKTPUUECKUX
Oatapeil. WMHxekiuss HEOCHOBHBIX HOCHTENEeW uepe3 p/m mepexon. M3meHenue
KBa3uypoBHel depmu B nepexoaHou obnactu. KoHIeHTpalus HOCUTENIeH Ha TPaHUIIC
p/n nepexona. Illupuna mepexomHoit obmactu. KoHTakTHas pa3sHOCTh MOTEHIMAJIOB.
Emkocts p/n nepexona. Cratuyeckasi BOJIbT-aMIIEpHAsl XapaKTEpUCTUKA p/Il IEpexoa.
[I10THOCTP TOKa, NPOTEKAIOWIET0 Yepe3 IEepexo] IPU IEPEMEHHOM HAIPSKCHUH.
Huddysuonnas eMkocTh U Au(Py3uoHHAS TPOBOAMMOCTh. DKBHUBAJICHTHAs CXeMa
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nepexoja Ha HU3KUX U BbICOKMX yacToTax. [lepexonnbie nponeccel B Auoaax. [Ipoboi
p/m mepexona.
Paznen 6. Teopusi ungopmanuu u 6a3bl JaHHBIX

Nudpopmanmonnass  sHTponusa.  [IpyHIMIBI ~ YKOHOMHOTO  KOJWPOBAHMS
unpopmarmu. dOyHnamMeHTaIbHBIA Tpenen Teopurn UHGOPMAIMU MpPU KOAUPOBAHUHU.
Teopemsbl lllenHoHa st nepenayun MHGOPMAIMKM B KaHanax 0€3 MOMeX U C MOMEXaMHU.
[TpuHIUTIBI TOMEXOYCTOMYMBOTO KoAupoBanus. CTpyKTypupOBaHHE WH(DOpMAIUN IS
€€ KOMIIbIOTEPHOr0 XpaHeHus. [IpUHIMIBI MOCTPOCHUS PENSLUOHHBIX 0a3 JaHHBIX.
BricTphIil MOMCK JaHHBIX B PESILIMOHHBIX 0a3ax.

Pasznen 7. Teoperuyeckne 0OCHOBBI HU(PPOBO 3JIEKTPOHUKHU

OcHoBHBIE JlorHueckre (YHKIMHU OJJHOTO U ABYX NMEPEMEHHBIX, MPaBUiia aareOpsbl
JIOTUKYW, MHWHHMH3alUds Jorhdeckux GyHKnuid. ba3oBeie siemMeHTH  1mH(pPOBOH
ANIEKTPOHUKH, Ipaduueckue 0003HaAUYCHUS JIOrHYecKuX nemMeHToB (dhyukuu: U, NI,
HE, U-HE, WJIN-HE, tpurrepsi: RS, D, JK, T).

Paszgea 8. [IpoekTupoBaHue JJOKAJBHBIX ceTel

Komanpl (yTUIUTBI) OMEpallMOHHOM CUCTEMBI il yrpasieHus B cetsax TCP/IP
(HacTpoiika  XOCTa, yHOpPABICHHE  MaplIpyTH3alueld, JIUarHOCTHKA  CBS3M).
Unentudukatoper crexka mpotokosnoB TCP/IP (name, adress, port, MAC, MASK),
Pacnpenenenne u ocodennoctu IP agpeco v4.0 (knaccel, MOACETH, Macku, unicast,
broadcast, multicast, mpuBaTHbIe).

Paznen 9. HudpoBbie cucrembl nepeaaun uHGopMannu

Crpykrypa uudpoBoii cuctemsl nepenaun uHpopmanuu. MeToasl yIIOTHEHUS
KaHaIoB. JInHelHoe koaupoBaHue. Koppektupyromue Koasl (IOMEXOyCTOWYUBOE
konupoBanue). MKM wmonynstopel, MKM nemonynstopel. JuddepenunanpHoe
koaupoBanue. Cucrema ®AITY u ee npumeHeHue.

Paznen 10. Teopusi nepegavyu CUrHAJI0B

OcHOBHBIE 33/1a4u ONTUMAJIBLHOTO MpUeMa U UX GOPMYIUPOBKA. AMIOCTEPUOPHAs
BepoATHOCTh. OOHapyKeHHE NEeTEPMHUHUPOBAHHOIO CHUTHAJIa U CUTHAJIA CO CIly4alHOM
HayanbHOU (pa3oil. PaznuueHue JeTEpPMUHUPOBAHHBIX CHUTHAJIOB M CHUTHAJOB CO
ciydaiiHOM HadanmbHOW (azoi. OrmeHka mnapaMeTpoB curHainoB. OnTumManbHas
¢unbTparus curnainoB. Pazpemenne curnanoB. CloKHbIE CUTHAIIBI.
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Pa3zgea 11. Pagnorexunyeckue Henu U CUTHAJIBI

Kommekcupiii koaddummenT nepenaun auHerHON 1enu. CrocoObl ONMMCaHUS
MPOXOXKIEHUS CUTHAJOB uepe3 JuHelHble nenu. CHeKTpsl NEPUOANYECKUX H
HEMEPUOJUYECKUX PATUOCUTHATIOB CUTHANOB. CHEKTPhl TUIOBBIX PaAUOCUTHAIIOB
CUTHAJIOB (FapMOHWYECKHI CUTHAJ, CUTHAJIBI ¢ AM M yrioBoil MOIYJIALIMEN, CIIEKTPbI
JIMCKPETHBIX CUTHAJIOB).

6. Oo0pa3sen poHIa O1LIEHOYHBIX CPEICTB

1. Ha BO3HUKHOBEHHE COOCTBEHHBIX aNEPUOJAMYECKUX KOJICOAaHWM B JIMHEHMHOM
JMCCUTIATUBHON CUCTEME BIIUSIET:

a) 3aJ]aHUE HAYaJIbHBIX YCIOBHI

0) onpeneneHHOEe COOTHOIIEHUE TapaMETPOB CUCTEMBbI

B) U3MEHEHHE aMIUIUTY/Ibl BHEIITHEN CUJIBI

2. B MHEHHOW JHUCCUMATUBHOM CHUCTEME C «OTPUUATEIIBHBIM» TPEHUEM
HaOJIIOIAF0TC

a) KoJieOaHusI, HapaCTAIOMINE TI0 SKCIIOHCHIIUAIEHOMY 3aKOHY

0) KonebaHus1, 3aTyXaOIIKE 10 IKCIIOHEHIUATBHOMY 3aKOHY

B) KOJIeOaHwMsI, 3aTyXaIOIINE TT0 JIMTHEHHOMY 3aKOHY

3. Kakoi u3 npuBEJEHHBIX CTy4YaeB MOKET CIIY>KUTh IPUMEPOM MapaMeTPUUECKUX
KOJIeOaHU:

a) pacKauMBaHUE Kayesiel YeTOBEKOM, CTOSIIIIUM Ha 3eMJie

0) packaunMBaHHe KaveJiel YeJIOBEKOM, HAXOASIIUMCS Ha Kadyelsax

B) KOJIcOaHMS Kadyesei, BOSHUKIINE U3-32 PA30BOT0 BHEITHETO TOTYKA

4. BonHa onuChIBA€TCS MAaTEMATUYECKU:

a) GyHKIIMEH KOOpAUHAT

0) pyHKIMEH MHOTHUX TIEPEMEHHBIX

B) DyHKIIMEH BpeMEHU

5. CTostune BOJIHBI 3TO:

a) pacupenesieHns] BO3MYIIEHHH, MOCTOSHHBIE BO BPEMEHHU U MPOCTPAHCTBE

0) BOJIHBI C HEU3MEHHOW HavallbHOU (pazoit

B) BOJIHBI C (PUKCUPOBAHHBIM TTOJIOKEHUEM MAKCUMYMOB I MUHIMYMOB

6. BosiHOBOII ITakeT 3TO:



a) cyMMa JIByX BOJIH C OJIM3KUM 4acTOTaMHU

0) cyneprno3uIus najaronieil ¥ OTPaKEHHOU BOJTHBI

B) OTpaHUYEHHOE B MPOCTPAHCTBE U BPEMEHU BOJIHOBOE I0JIE

7. Iloka3zaTens npesiOMIIEHHSI OTIPEEIIAETCS:

a) BEJIMYMHOM TPYNIOBOWA CKOPOCTH

0) BeTMYMHOM (ha30BOM CKOPOCTH

B) yrjaMu NaJCHUS U OTPAKECHUS

8. KakuM COOTHOILIEHHEM CBA3aH DHEPTETHYECKUW CIIEKTP CUTHAJIa HA BXOJE U

BBIXOJI€ JJMHEMHOU CHCTEMBI?
a) S, ()=
6) 5, (@) =K (@)$, (o)
B) 5, (@) =[K ()5, ()
r) S, (@) =[K (o)f 5. (@)

9. Y3KOMOJI0CHBIN rayCCOBCKHMI CIy4YailHbIN MPOLIECC UMEET

5. () (o)

a) aMIUIUTYAY, PaclpeleeHHYI0 Mo 3akoHy Panes m dasy, pacmnpencieHHyIo
PaBHOMEPHO;

0) aMIUMTYydy, pachpeleieHHYI0 [0 HOpMajlbHOMY 3akoHy U  (dasy,
pacrpeneneHHy0 paBHOMEPHO;

B) aMIUIMTY/y, pacupelieJieHHyIo no 3akoHy Paiica u a3y, pacnpeneneHHy0 Mo
HOPMAaJbHOMY 3aKOHY;

) aMIUIUTYAA U (asza pacrupeesieHbl HOpMabHO.

10. Ecim ciy4ailHbIii TayCCOBCKUM MPOILIECC MPOIMYCTUTh YEPE3 YCTPOMCTBO,
MMEIOLIEE HENIMHENHYIO aMIUIUTYAHYIO XapaKTEPUCTUKY, TO HA BBIXOJIE TIOJIYYUM CUTHAII

a) UIMEOUIMI HOPMaJIbHBIN 3aKOH paCHpEICICHUS;

0) UMEIOIIMI rayCCOBCKUI 3aKOH pacIpeesieHus;

B) UMEIOILINI 3aKOH PaCIpPEAEICHNS OTINYHBIA OT rayCCOBCKOTIO;

I') ¢ JIETEPMUHUPOBAHHBIM 3aKOHAM U3MEHEHUS aMILIUTYIbl.

11. [Inarpamma HanpaBIE€HHOCTH U30TPOIHOTO U3Ty4YaTeNsl, PACHOJIOKEHHOTO HaL
3emuieil, UMeeT B BEPTUKAIBHON INIOCKOCTH MHOT'OJIENIECTKOBYIO CTPYKTYPY BCJIEICTBHE:

a) QJICKTPHUICCKHUX CBOMCTB Marepuaia, i3 KOTOporo CAcjaadH nu3jydaTcib
9



0) OTpa’KaroIIMUX CBOMCTB 36MHON MOBEPXHOCTHU

B) IMBJICKTPUUECKUX CBOKUCTB TPOMOCHEpHI

12. HauMmeHnblive TOTEpU JUIMHHBIE PAJAMOBOJIHBI  HCIBITHIBAIOT — PH
pacnpoCTpaHEHUH B/IOJb:

a) MIECYaHOIo rpyHTa

0) MOPCKOI OBEPXHOCTH

B) IPECHOTO BOJIOEMA

13. Tpomochepa oka3piBaeT HauOOJIbLIEE BIUSAHUE HA PACHPOCTPAHEHHE
pPazOBOJIH:

a) IEKaMeTpOBOTO AMara3oHa

0) KUJIOMETPOBOTO JMaIa3oHa

B) MUJUIMMETPOBOTO JHana3zoHa

14. Hanpsi>keHHOCTh TU(PAKIIMOHHOTO MO PAAUOBOIHBI IPU PACTIPOCTPAHCHUU
BJ10JIb IOBEPXHOCTU 3eMJIM YOBIBACT MEJICHHEE JJIS:

a) IeIMMETPOBBIX PaMOBOIH

0) CAaHTUMETPOBBIX PAIMOBOJIH

B) KHJIOMETPOBBIX PaJIMOBOJIH

15. Ykaxure TeMOepaTypHyO 3aBUCUMOCTh KOHIEHTpAIUMsI HOCUTENEH 3apsjia B
MeTaiax:

a) BO3pacTaeT ¢ POCTOM TEMIIEPATYpPhI

0) yObIBaeT ¢ pOCTOM TeMIIEpaTyphl

B) HE 3aBUCHUT OT TeMIIepaTyphbl

16. IlpumecHble TOTYNPOBOJHUKM N-TUNA OOpPa3ylOT aTOMbl, y KOTOPBIX Ha
BaJICHTHOU OpOuTE:

a) TP AJIEKTPOHA

0) JeThIpe PJIEKTPOHA

B) MSITh DJIEKTPOHOB

17. IlomynpoBOAHUK SIBISIETCS HEBBIPOKICHHBIM, €CJIM KOHLIEHTPALIMSI HOCUTENIEH:

a) MeHblie YPPEeKTUBHON MIIOTHOCTH COCTOSIHUHN

0) Goutbire 3¢ (HEKTUBHOMN TIIOTHOCTH COCTOSTHUMN

B) paBHA 3()(HEKTUBHON TUIOTHOCTU COCTOSIHHIA
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18. CxopocTh TeHepali HEPaBHOBECHBIX HOCUTENEH 3apsiia B MOJIYIPOBOJIHUKE
OTIpEIeTISIETCS:

a) TemIepaTypou

0) BHEITHUM HCTOYHHKOM

B) CTPYKTYPHBIMH OCOOCHHOCTSIMH KPUCTAILIA

19. B o6nactu p-n mepexoja KOHIIEHTPAIHUS HOCUTENEH N3MEHSIETCS:

a) OBICTPO

0) MeJICHHO

B) IPAKTUYECKHA HE U3MEHSETCS

20. [lInpuHa p-n nepexoaa 3aBUCHUT OT:

a) KOHIIEHTPAIIUU JJIEKTPOHOB U JIBIPOK

0) KOHTaKTHOM PA3HOCTH TTOTCHIINAJIOB

B) KOMOMHAIIMU BCEX TPEX BEIUYUH

7. Kiuwou k o0pa3ny GoHaa OleHOYHBIX CPeICTB

Homep BapuaHnrt orBera
1 0
2 a
3 B
4 0
5 B
6 B
7 0
8 r
9 a

10 B
11 0
12 0
13 B
14 B
15 B
16 B
17 a
18 ]
19 a
20 B

8. PexkoMeHayemasi qiureparypa

Ocnosnaa numepamypa no pazoenam 1-4
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