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IIporpaMmma rocyiapcTBeHHOIr0 3K3aMeHAa MPUHATA:
Y4eHbiM coBeTOM (PU3UIECKOTO (haKyIbTeTa

[Mpotokon 3acenanus No _08 oT « 25 » Jﬁf@mx 2024r.

ITpencenarens YueHoro copera /I/ i
thusngeckoro haxkyabTera ) M.A. 3arpebun
/—"\
CexkpeTaps YueHOro cosera 99
2e).
(puzuyeckoro dakynprera ML.A. D6enb

IIporpamMa rocyIapcTBEeHHOr0 3JK3aMeHa O0400peHa W PEeKOMEHI0BAHA
kadgeapoi paauoQU3NKH U JIEKTPOHUKH

IIporokon 3acenanus Ne g5 or « 23 » ambapi 2024r.

HM.o. 3aB. xapenpoii A.B. byrakos

IIporpaMMa rocyaapcTBeHHOI0 J3K3aMeHAa COCTABJIEHA B COOTBETCTBHHU C
TpedoBanusaMu  PI'OC BO no HampaBiaennw mnoarorosku 03.03.03
Paguodusuka (yTBEepKIeH mpHKa3oM MUHUCTEPCTBA HAYyKH U BBICIIETO
obpazoBanus Poccutickoit ®enepanuu ot «07» aBrycra 2020 r. Ne 912).
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1. I.[e.m; MOATOTOBKH M CIAYU IOCYAAPCTBECHHOI'O JK3aMEHa

[lenbt0 MOATOTOBKM M CllIauyd TOCYJAPCTBEHHOTO JK3aMEHa SBJISICTCS
YCTAHOBJIEHHE  YPOBHS  MOJATOTOBKM  BBINYCKHHMKAa K  BBIIOJHEHUIO
npoecCHOHANBHBIX 3a/lad W COOTBETCTBUS €ro TIOJTOTOBKH TpPEOOBaHUSM
denepaibHOr0 rocyJapCTBEHHOr0 00pa30BATENbHOIO CTAaHJAApPTa  BBICIIETO
obpazoBanust (PI'OC BO) u ocHoBHOW mpodeccrnoHambHON 00pa3oBaTENbHON
nporpammbl Beiciiero oopaszosanus (OIIOIT BO) mo nampaBieHHIO MOATOTOBKU
03.03.03 «Paguodusuka» HamnpapieHHOCTH (podwmiro) TerekoMMyHUKAIIMOHHbBIE
CUCTEMBI 1 UH(POPMAIIMOHHBIE TEXHOJIOTHH.

2. IlepeyeHb TUCHUILINH, (POPMUPYIOIIUX
MPOrpaMmmy rocyaAapCcTBEeHHOI0 IK3aMeHa

[Iporpammy rocyJapCTBEHHOro 3K3aMeHa (OPMHUPYIOT — CIEAYIOIIUE

JUCLUILINHBI:

e MexaHuka
MonekynsipHasi puznuka
DJIEKTPUYECTBO U MATHETU3M
Onruka
®u3rKa aTOMHOIO SIAPA U SJIEMEHTAPHBIX YaCTHUIL
Teopus konebanui
Panuosnexktponuka
becnipoBOIHbIE TEXHOJIOTUU B TEIEKOMMYHUKALUAX
[Mudposas aneKTpoHHUKA
Pannodusndeckue METOIBI UCCIICTIOBAHUN

3. Ilnanupyembie pe3yabTAaThl OCBOEHHUSI OCHOBHOM NMPodeccuoHaAIbHOM
o0pa3oBaTeIbHOM MPOTrPaMMBbI

[loaroToBka K craye W caada rocyJapCTBEHHOTO 3K3aMe€Ha y4acTBYET B
dbopmupoBanuu y ooyuaromuxcs komnereHuii YK-1-11, OIIK-1-3, TIK-1-2.

y}II/IBepcaJ'lI)HI)Ie KOMIICTCHIUMHA BBINTYCKHUKOB 1 HHAHKATOPLI UX TOCTHKCHUSA

HanmenoBanmne Kon n mammenoBaHme Kona u HaumeHoBaHMEe UHAUKATOPA JOCTHKEHUS
KaTteropuu (TPyIIb) YHUBEPCAIBHOU YHHUBEPCAIbHON KOMIIETEHIIUU
YHHUBEPCAITBHBIX KOMITIETEHLIMH
KOMITCTCHITUH
CucremHoe u YK-1. Cnocoben VK-1.1. Brommonasier mouck  uH(popmanuwy,
KPUTHUYIECKOE OCYIIECTBIISITH MOUCK, OTpENeNsieT KPUTEPUHM CHUCTEMHOIO  aHajau3a
MBIILIJIEHHE KPUTHYECKUAN aHallu3 U MMOCTaBJICHHBIX 3a/1a4.
cuHTE3 HH(OPMAIIHH, VK-1.2. Hcnonb3yeT KpUTHYECKUH  aHAIU3,
MIPUMEHSITh CUCTEMHBIN CHUCTEMAaTHU3aIUI0 U 00001IeHIe HHPOPMAIIUU IS
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TTOAX O ITISl pEIICHUS
MOCTaBJIECHHBIX 3aa4

peHICHU: IMOCTAaBJICHHBIX 3a1a4.

YK-2. Criocoben
OTpeIeATh KPYT 33724 B
paMKax MoCTaBJIEHHOU
L1 ¥ BBIOUPATh
ONITUMAJIbHBIE CIIOCOOBI
WX pEIICHUs, HCXOJIS U3
JIEHCTBYIONINX TIPaBOBBIX
HOPM, UMEIOIUXCA
PECYpPCOB U OTpaHUYCHUN

Pazpabotka u
peanu3anys mpoeKToB

VYK-2.1. JleMOHCTpUpPYET 3HAaHHE TEOPETHUECKUX
OCHOB TIPWHATHS pelleHnid B cdepe ymnpaBieHUs
IIPOEKTAMHU.

VYK-2.2. BpiBigeT M aHaIU3UpPYET pPA3IUIHBIC
CIOCOOBI pelIeHHs 3a/1a4 B paMKax el MPOeKTa
U apryMEHTHPYET UX BBIOOD.

YK-2.3. JlemoHCTpHpYET CITOCOOHOCTH
MPOEKTUPOBaTh PpEIICHHE KOHKPETHOH 3aJa4yu
MPOCKTa, BHIOWPAs ONTHMANBHBIA CIOCOO ee

pelleHus, UCXONsl U3 JCHCTBYIOIIMX MPaBOBBIX
HOPM M UMEIOIIUXCSI PECYPCOB U OTPAHUICHHIA.

Komangnas padotau | YK-3. Cnocoben

VYK-3.1. JleMoHCTpHUpYy€ET MOHMMAHNE TUIIOJIOTUN U

JTUIEPCTBO OCYIIECTBIIATh (akTopoB (opMUpOBaHUS KOMaH, JHAEPCTBA H
conpaiabHOE cH0co00B COITMATEHOTO B3aMMOZCHCTBHS.
B3aUMOJICUCTBUE U VYK-3.2. OcymiecTBisieT  B3aUMOACHCTBHE ¢
pean30BBIBATh CBOIO JIPYTHMH 4JI€HAMU KOMaHJbI, B T.4. Y4acTBYeT B
OB B KOMaH[IE obmene nH(pOpManrel, SHAaHUAMHA U OITBITOM.
VYK-3.3. Hmeer ombIT ydacTHsi B KOMaHIHOMN
pabore.
KommyHnukanms YK-4. Criocoben VK-4.1. Nmeer mnpeacTtaBieHHEe O MpaBUjiIax HU
OCYIIECTBIISATh JEIOBYIO MpUHIMOAX JEeJOBOM YCTHOM W TNHChbMEHHOU
KOMMYHHMKAIIMIO B YCTHOM | KOMMYHHMKAalMM Ha TOCYJapCTBEHHOM  SI3BIKE
Y nmucbMeHHOM popmax Ha | Poccuiickoit ®Depepanyin u  WHOCTPaHHOM(BIX)
TOCYJIapCTBCHHOM SI3BIKE | sI3BIKE(aX).
Poccuiickoit ®enepanuu u | YK-4.2. JleMOHCTpUpYeT yMEHHE OCYIIECTBIAThH
HWHOCTPaHHOM(BIX ) JIENIOBYI0 KOMMYHHKAIIUIO B YCTHOM U MUCBMEHHOMN
sI3BIKE(aX) ¢opMax, WCHOIB30BATH METOJABI U  HABBIKH
JIETIOBOTO OOIICHUS.
YK-4.3. WMeer HaBBIKM JCIOBOrO OOIICHUS Ha
rocygapcTBeHHOM si3bike Poccuiickoil denepannu
1 HHOCTPaHHOM(BIX) SI3BIKE(ax).
MexXKyIbTypHOE YK-5. Cnocoben VYK-5.1. Ob6nagaer ©6a30BbIMH 3HAaHUSAMH 00
B3aMMO/ICHCTBUE BOCIPUHUMATH OCHOBHBIX 3aKOHOMEPHOCTAX COLIMaNbHO-
MEXKYJIBTYPHOE HUCTOPUYECKOTO  Pa3BUTHs OOIIECTBA U €ro
pasHooOpasue o0miecTBa B | KyJIETYPHOM MHOT'000pa3nu.
COLIMAIBHO- VK-5.2. [leMOHCTpupyeT yMEHHE IOHMMAaTb U
HACTOPUYECKOM, TOJICPAHTHO BOCIIPUHUMATH KYJIBTYpHOE
STHYECKOM H MHOT000pasne oOmiecTBa B COIIMATBHO-
¢dunocodckom HUCTOPUYECKOM, OTHYECKOM U  (PHIOCO(HCKOM
KOHTEKCTax KOHTEKCTaXx.
YVK-5.3. OpueHTHpyeTCS B KYJIbTYpPHOM

pa3Hoo0pa3uu o0IIEeCTBa U COOJIOAAET STHUCCKUC
HOPMBI [TOBEICHUSI.
VYK-5.4. leMOoHCTpUpPYET TOJEPAHTHOE BOCIPUSITHE

COLIMATBHBIX u KYJBTYPHBIX pa3Iyni,
YBOKHUTEIBHOE H  OCPEXKHOE OTHONICHUIO K
HUCTOPUYECKOMY  HACIEIUI0 M  KYJIbTYPHBIM
TPaIUIUSIM.

YK-5.5. HaxomuT W HCHONB3yeT HEOOXOAUMYIO
JUI CaMOPAa3BUTHSL U B3aHMMOAEHMCTBUS C APYTUMHU
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JTFOTBMH rH(pOPMAIHIO 0 KYJIBTYPHBIX
0COOEHHOCTAX u TPaULIUSIX Ppa3IMYHBIX
COLMAJIbHBIX TPYIIL.
VK-5.6. IlposBisser B CBOEM  IOBEACHUHU
YBXHUTEJIHHOE OTHOUIEHHE K HCTOPUUYECKOMY
HaClIEIMI0 W  COUUOKYJbTYPHBIM  TpaaUIUsM

Pa3IUYHBIX COLMAIBHBIX TPYII, OMUpAoIIeecs Ha
3HaHWE 3TANlOB UCTOPHUUYECKOTO pa3Butus Poccun B
KOHTEKCT€ MHPOBOW WCTOPHUH U KYJIBTYPHBIX
TpaJuLHi Mupa.

YK-5.7. Co3HarenpHO BBIOMpAaET IIEHHOCTHBIE
OPHUEHTHUPBI H rpaXIaHCKYIO TIO3HITHIO;
apryMEHTHUPOBaHO obcyxmaer H permaet
MPOOJIEMBI MHPOBO33PEHYECKOT0, OOIIECTBEHHOTO
Y JJUYHOCTHOTO XapakTepa

Camoopranuzamus u
camopa3BUTHE (B TOM
qucie

VYK-6. Criocoben
YOPaBISATh CBOUM
BpPEMEHEM, BBICTPAUBATh U

YK-6.1. JleMOHCTpHUpYET MOHHMAaHHWE OCHOBHBIX
MPUHIIUTIOB camo00pa3oBaHuUsl,
Mpo¢eCCHOHANBHOTO ¥ TMYHOCTHOTO Pa3BUTHS.

3I0pOBhECOECpPEKEHIUE) | peaTN30BLIBATh YK-6.2. Omnpenenser CBOM IWYIHBIC PECYpChHl H
TPACKTOPHUIO BO3MOXKHOCTH [UISI JOCTVDKCHHSI TIOCTaBICHHOM
CaMOpa3BUTHUS HA OCHOBE | LIEJH. YK-6.3. HemoHcTpupyer YMEHUE
MIPUHIIATIOB 00pa30BaHMs | PAIlMOHAIBHOTO paclpeneieHns BpeMEHHBIX W/MIN
B TEUCHHE BCEHl JKU3HU WHBIX PECYPCOB.
YK-7. Cnocoben YK-7.1. Ob6nanaer 3HAHUSIMU
MTOIJIEPKUBATh OJDKHBIN | 30pOBhecOeperaroninx TEXHOJIOTUH JUTST
YpOBeHb HU3NIECKON MOJIepXKaHUS JOJDKHOTO YPOBHS (DH3MUYECKOW U
MIOATOTOBIICHHOCTH JIJISt (YHKITHOHAIBHOM MOATOTOBIICHHOCTH TUTSt
obecrnieueHus oOecrieueHUs]  TMOJHOLEHHOW  COIMANBHOW W
MOJTHOIIEHHOM podeCCHOHATTLHON TEeATeTLHOCTH.
COLIMAJIBHON U VYK-7.2. JleMOHCTpUpyeT yMEHHs TMOAIepKaHUSL
poecCUOHATBHOMN JOJDKHOTO YPOBHS (PU3MYECKOM MOTOTOBICHHOCTH
JEeSTeTbHOCTH U (QYHKIUOHANBPHOW IOATOTOBICHHOCTH  JIJIS
obecriedeHnsi  TOJIHOIIEHHOW  COLMANBHOM U
Mpo(heCCUOHANTBHON IEATSIIEHOCTH.
VYK-7.3. Imeer HaBBIKM MOAAEPKAHUS IJOJHKHOIO
ypoBHS  (m3mdecko W (QYHKIIMOHAITBHOMN
MIOATOTOBIICHHOCTH JUTST obecrieueHus
MOJTHOIICHHOW COIMAILHON U MPO(eCCUOHATBHOMN
JeSITeTFHOCTH.
bezomacuocTh YK-8. Criocoben YK-8.1. Wnentudunupyer  omacHOCTH u
JKU3HENIEATEIbHOCTU co3gaBaTh U OllcHWBaeT (akTOphl pPHCKA, OMUpPAeTCs Ha

MIOIIEPKUBAThH B
MOBCEIHEBHOM KU3HU U B
npoheCcCUOHaTBHON
JESATEITLHOCTH
0e30macHbIC YCIIOBHUS
KHU3HCACATCIBHOCTH AJIs1
COXpaHEHUs PUPOIHOH
cpenbl, o0ecTieueHus
YCTOWYHBOT'O Pa3BUTHS
00I11IeCTBA, B TOM YHCIIE
IIpH yTPO3€ U

NPUHLMIIEL CO30aHMS M HOAAEpKaHus 0€30MacHbIX
YCIIOBUH KM3HEIEATENBHOCTH Ml COXPAaHEHMS
MPUPOJHON cpelsl W o0ecreveHus] yCTOHYUBOTO
pa3BUTHUS OOIIECTRA.

YK-8.2. ObecrieunBaeT co3maHue M IMOAICP KAHHC
0e30macHBIX yCIIOBUI KU3HEACSTEIHHOCTH,
OKa3aHUs epBOM MOMOIIHN B TIOBCEHEBHOMN KU3HU
u B Npo(hecCHOHATBHOM HESITENbHOCTH, B TOM
qucie  OpU  yrpo3e U BO3HUKHOBEHHMHU
YpE3BBIYAHHBIX CUTYAIM U BOCHHBIX KOH(JINKTOB.
YK-8.3. Tlpumenser cnocoObl M TEXHOJOTHHU

© ®IBOY BO «Uenl'Y»
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BO3HUKHOBEHUH
Ype3BbIYAMHBIX CUTYaIIUN

CO3JaHuA U MOAACPIKAHUA 0e30IMacHBIX yCHOBI/Iﬁ
KU3HCACATCIBHOCTHU, B TTOBCETHEBHOM JKM3HH H B

Y BOCHHBIX KOH(JIUKTOB Mpo(heCCUOHANBHON  JICATENBHOCTH,  aJTOPUTM
OKa3aHUsl TEpPBOW MOMOIIHM, B TOM YHCIE IPHU
yrpo3e ¥ BO3HHKHOBEHHH  YPE3BBIYAHBIX
CUTYaIlMi U BOCHHBIX KOH(JIUKTOR.
Mukmro3ruBHas YK-9. Cnocoben YK-9.1. 3HaeT MIOHSATHE WHKJIIO3UBHOU
KOMIIETEHTHOCTh WCIIONIb30BaTh 0a30BBIC KOMIIETEHTHOCTH, €€ KOMIIOHEHTHI W CTPYKTYpY,
neheKTOIoTHICCKIE 0COOCHHOCTH TIPUMEHEHUS 0a30BBIX
3HAHUS B COLUANBHON U Ne(PEKTOJOTHUYECCKAX 3HAHUH B COIUAIBHON U
poecCUOHATBHON npoheccuoHanbHOM cepax.
cthepax VK-9.2. VYMeer mnnaHuUpoBaTb U OCYIIECTBISATH
MpoeCCHOHANBHYIO JICATENBHOCTh C JIMIAMH C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI.
VK-9.3. Bnameer HaBbIKaMM B3aUMOJCICTBUS B
COLMaNbHOM ¥ mpodeccHoHaNbHOW cdepax ¢
JUIIAMH  C  OTPaHUYEHHBIMH  BO3MOXKHOCTSIMU
3JI0pOBBSI.
DKOHOMHYECKAS YK-10. Cnocoben YK-10.1. Ilommmaer  0a30BBIC  NPUHITUIIBI
KyJbTypa, B TOM MPUHUMATh (YHKITHOHUPOBAHUS 9KOHOMHUKHU u
qrcie GUHAHCOBAs 000CHOBaHHBIC SKOHOMHYECKOTO pa3BUTHSA, Ield U (HopMbl

rPaMOTHOCTb 9KOHOMHMYECKHE PEIICHHUs | y4acTus TOCyIapCTBa B 9KOHOMHUKE.
B Pa3NIUYHBIX 00IACTAX YK-10.2. IIpumensier METO/bI JIMYHOTO
KHU3HEAEATEIHHOCTH HSKOHOMHUYECKOTO M (PHMHAHCOBOTO IJIAHUPOBAHMUS
Ul OCTMDKEHHMSI TEKYIIMX U JOJTOCPOYHBIX
(hMHAHCOBBIX TIIeNieH, WCIOJIB3yeT (UHAHCOBHIC
WHCTPYMEHTBI ~ JUIsi  YNPaBICHUS  JIMYHBIMA
¢uHaHCAaMU (JIMYHBIM OFOKETOM), KOHTPOIUPYET
COOCTBEHHbIE SKOHOMHMYECKHE U (DHMHAHCOBBIE
PHCKH.
I'paxknanckas YK-11. Cnocoben VYK-11.1. Mmeer mpeacTaBieHHE O COAEpIKaHUHU
HO3UIHS (hopMHupoBaTH MOHATHH «3KCTPEMHU3M», KTEPPOPU3M», OCHOBHBIX
HETEePIMMOE OTHOLIEHHUE K | (hOpMAax UX MIPOSIBJICHUS U MOCICACTBHSIX.
HPOSIBICHUSIM VYK-11.2. Mmeer mnpencTaBiIeHHE O COAEPKaHUHU
IKCTPEMH3MA, TIOHATHS «KOPPYILHOHHOE MIOBEICHUE,
TeppopusMa, pasrpaHUYMBaeT KOPPYNLUOHHBIE UM  CXOXKHE
KOPPYIIIHOHHOMY HEKOPPYINIUOHHBIC SBJICHHUS B Pa3IMYHBIX cdepax

MIOBE/ICHUIO U
MPOTHBOICHCTBOBATh UM
B PO eCCUOHATTEHOM
JESATEITLHOCTH

’KU3HH OOILEeCTBa.

YK-11.3. Opranusyer npodeccnoHaIbHy Cpeny,
ONHUpasCh Ha OSTHYCCKHE U IPABOBBIE HOPMBI
MOBEJICHUS,  MPEMATCTBYIOIINE  MPOSIBICHUSIM
OKCTpEMH3Ma,  TeppopusMa,  (OPMUPOBAHHIO
KOPPYIIIMOHHOT'O MOBEJCHUS.

OomenpodgeccuoHaTbHbIe KOMIIETEHIINH BHINMYCKHUKOB U HHIAMKATOPbI UX 10CTUKEHHUS

HanmeHnoBanue

KOI[ 1 HAMMCHOBAHHEC

KO,E[ 1 HAMMCHOBAHUC MHAMUKATOpA

Kareropud (TPYIIITbI) obmenpodeccnoHamTbHON JOCTH)KEHUS
o0renpodeccnoHaIbHBIX KOMIIETeHIIUU o0rmmenpodeccnoHaaIbHON
KOMITETCHIUH KOMITETCHIIUU
Teoperuueckue u | OIIK-1. Cnocoben  mpumensarts | OIIK-1.1.  OO6namaer  0a30BBEIMHU
NPAaKTHYECKHE  OCHOBBI | 0a30Bble 3HAHMS B 00JacTu (U3MKM | 3HAHMAMH, IOITYYEHHBIMH B 00IacTH
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npoQeccHoHaIEHON
JESITeNbHOCTH

U paano(U3UKH M HCIOJIb30BaTh MX
B IPO(eCCHOHATIBHOM JEATETBHOCTH,
B TOM qrcIie B chepe
MeIaroruIecKon IesITeIbHOCTH

(bu3MKH U paguo(QU3UKH.

OIIK-1.2. JleMOHCTpHpPYET YMCHHE
pewats 3amgayd, GopmyiaHpyemble B
pamkax (GU3UKH U paguopU3UKy.
OIIK-1.3. Nwmeer HaBBIKU
WCIIOJIb30BaHUsI OCHOBHBIX TIOHSTHH,
TEOpeM,  3aKOHOB  (U3UKU U
pamguoGu3NKu Uil peIIeHus 3agad
npodecCHOHaTBHON ACSITEIIEHOCTH, B
TOM uuciie B cepe megaroruyeckoi
JICATSIIbHOCTH.

OIIK-2. CmocobeH  MPOBOIUTH
OKCIICPUMCHTAJILHBIC u
TEOPETHUCCKHUE Hay4HbIC
WCCIIEIOBaHUSI OOBEKTOB, CHCTEM U
MPOIIECCOB, 00pabaThiBaTh u
MPEJCTaBIATh JKCIEPUMEHTANbHBIC
JIAHHBIC

OIIK-2.1. OGnamaer  HaBBIKAMHU
CO3JIaHHS HaYYHBIX 0030pOB,
myOJIMKaIHH, pedeparon u
oubmorpadmii 1o TeMaTHKE
MPOBOAUMBIX HCCIIEIOBAHUM.
OIIK-2.2. JleMOHCTpHUpYET YyMEHHUs
oOpabaTeiBaTh W TPEICTABIATH
9KCIIEPUMEHTAJIbHbIE JaHHBIE,
COCTaBIISITh HAyYHbBIE JOKYMEHTHI W
OTYETHI.

OIIK-2.3. Hwmeer
OTIBIT MPOBEICHUS HAYYHBIX
HCCIENOBAHUN B KOHKPETHOHI
obnactu npohecCHOHATBHOM
JIeSITEIIbHOCTH.

MPaKTUYECKUI

Wudopmarmonnsie
TEXHOJIOTUU
npodeccruoHaIbEHOM
JeSITEIIBHOCTH

JJIA

OIIK-3. CriocobeH IIOHUMATh
NPUHIUIB  pabOThl  COBPEMEHHBIX
HH(POPMAIMOHHBIX  TEXHOJOTHH U
HCIIOJIB30BAThH nux JJIA peH_IeHI/IH
3a7a4 npodecCHOHATEHON
NeATENbHOCTH.

OIIK-3.1. Mmeet mpencraBieHue o6
OCHOBHBIX CYIIECTBYIOLINX
MH()OPMAIIMOHHBIX TEXHOJIOTHSAX,
HCIIOJIb3yEeMBIX pu peleHnn
npodecCHOHANBHBIX 3a1ad.

OIIK-3.2. JleMOHCTpUpYET YMEHHUSA
UCIIOJIb30BaTh CYLIECTBYIOIIHE
WHPOPMAaIMOHHBIE TEXHOJOTHH MPHU
pewieHny 3afad npodeccHoHaTbHOR
JeSITEIbHOCTH.
OIIK-3.3. Hwmeer
OTIBIT UCIIOJIb30BaHUS
CYLIECTBYIOIINX HMH()OPMAIIMOHHBIX
TEXHOJIOTMH TIpH pelIeHWuH 3ajad
npodecCHOHAIBHON e TEIbHOCTH.

MPaKTUYECKUI

IIpodeccnonaibHbIe KOMIIETEHIUH BBINYCKHUKOB M HHAUKATOPHI MX 10CTHKECHUS,
ycra”HoBJieHHbIe YealyV camocTrosiTe/ibHO

Twum 3agaun 3amaua OcHoBaHue O0006meHHast TpynoBast GyHKIHS Kon n HNunukaTopst
npodeccuonan | npodeccuonansHol | onpenenenus [1K | pynosas pynkmus | (TD) (Bxoasmiasi B | HaUMCHOBaHUE noctmxenus [TK
bHOH JIeSITebHOCTI (OT®) B coctaB OT®)  mpodeccronanbHON
JIeSITeTbHOCTH COOTBETCTBHHU C ludp u KOMITETCHLIUH
YPOBHEM HalMEHOBaHHE
KBanH(uKaIu
udp u
HaUMCHOBaHUE
Hayusno- OcBoenue MmerooB |06.005 CrnenuanuctA A/01.5 IMK-1.  Crnoco6eH[IIK-1.1. Ob6nanaer
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HCCIIENI0BATENb HAYYHBIX mo TexHuueckomy/ObecrnieueHne TexHuueckoe MOHMMATh B CBOEH3HAHMSAMH B CBOEil
CKUi MCCIIeJOBaHHM. oOciry)xuBaHuio  ul0ecriepeOoitHOM 00CITy)KUBaHUE Hay4HO- o0nacTH  Hay4HO-
OcBoeHre TeopHi M [pEMOHTY paboTHI [PaIMO3IEKTPOHHBIX |HCCIIEI0BATENILCKON|ICCIIEI0BATENBCKOIT
MOJIeIIeH. PaIO3IeKTPOHHBIX [PaANOIEKTPOHHBIX ((QyHKI[HOHANBHEIX  |JEATEIBHOCTH IeSITeTbHOCTH 0
MaTemarnueckoe  |CpEACTB (DYHKIMOHAJIBHBIX  [y3JI0B HPUHIUIEL  pabOTHINIPUHIUIAX PabOTHI,
MOJICITPOBaHUE y3JI0B u METOJBIYCTPOHCTBE,
MPOLIECCOB " YpoBeHb IKCILTyaTaluH TEXHUYECKIX
OOBEKTOB. KBTU(pUKALNK 5 COBPEMEHHOH BO3MOXKHOCTSIX |
[TpoBenenue 06.006  UmxeneplA A/01.6 Panuo3IEKTPOHHOHU [KOHTpPOJIE
DKCIEPUMEHTOB 1O [0  TexXxHMYecKoH|OpraHuzamus [1nanoBo- anmnaparypbl HTEXHUYECKOTO
BaJaHHON METOMAMKE, [PKCILTyaTalliH TEXHUIECKOTO npodunakTHdeckue [000pyROBaHMS. COCTOSTHUS
COCTaBIICHHE CTaHIIMOHHOTO oOcIyXuBaHUS  HpabOTHI Ha PaIHO3IEKTPOHHOM
OIHCaHUS 000py1OBaHUS MaTepuaIbHO- CTaHIIMOHHOM armaparypol.
[IPOBOIUMBIX CBS3U TEXHUYECKOTO 000pyJOBaHUH [1K-1.2.
CCIIeI0BaHUH. obecrieueHust CBSI3H JleMoHCTpUpYeT
O6paboTka TEXHUYECKOI yMEHHE B  CBOEii
MOy YEHHBIX SKCILTyaTalux Hay4HO-
pe3ynbTaToB Ha CTaHLIIMOHHOTO HCCIIEeI0BATENBCKOM
COBPEMEHHOM 000py10BaHUS e TETBHOCTH
YPOBHE 1 HX aHAIIU3. CBSI3H HAaCTpanBaTh
YuacTue B 'YpOBEHb COCTaBHbIE  YacTH,
COCTaBIICHUH KBanupUKayu 6 IMarHOCTHPOBATh U
oTueToB U HoKIanoB [06.013 CrenmanmnctB B/01.5 OLICHUBATh
o Hay4HO- [110 Co3nanue nllondop TEXHUYECKOe
MCCIIeIOBAaTENBCKON |MH()OPMAIIMOHHBIM [peJaKTUpOBaHHe  [MH(OPMAUH o COCTOSIHUE
pabote, yuacTHe B |[pecypcam UH(POPMALIMOHHBIX |TeMaTHKe caiTa pPa031eKTPOHHOM
HAay4HBIX pecypcos B/02.5 anmaparypsl.
KOH(pEepeHIHsAX U YpoBeHb Co3pmanue [1K-1.3. Nmeer
CeMHHapax. KBanupUKauu 5  [MHGOPMAIMOHHBIX [IPAKTUICCKUN OIIBIT|
MaTepuaIoB UL (HaBBIKH)
caiita WCIIONB30BAHUS B
B/03.5 cBOCIH Hay4HO-
PenakTrpoBaHue HCCIIeJ0BATEIbCKOM
UHpOpMaLNH Ha IESITETBHOCTH
caiite TECTUPOBAHUS
paboThI, HACTPOUKH,
MOHHTOPHHTA
TeXHHIECKOTO
COCTOSIHUS,
yCTpaHEHHs
HEHCIIPaBHOCTEH |
[POBEPKU
(YHKIHOHHPOBAHUS
paarodIIEKTPOHHON
ammapatypesl.
IMK-2.  Cmocoben|IIK-2.1. O6nanaer
MCTIONB30BATh 3HAaHMSIMH B CBOEH
OCHOBHBIE METOJIbI|00IacCTH  Hay4HOH
PanroU3NYECKUX |HMCCIIeOBATEIILCKOM
M3MepeHHuil B CBOCH|aeaTenbHOCTH 00
Hay4HO- OCHOBHBIX METOJaX,
MCCIIeN0BATENBCKON |0OIMMX  MPHHITUIIAX]
e TeTbHOCTH. u CpencTBax
pagrodusnuecKknx
U3MEpPEHHUI;
METOJUKAX
olpe/eIeHus
TOYHOCTH
HU3MEpEHUH U
OLICHKU
MOTPEIIHOCTH.
IK-2.2.
JemoHcTpupyeT
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yMeHHe
MPOU3BOAUTH

U3MEpEHHsi O
XapakTepa;
oIpeeIsiTh
TOYHOCTb
H3MepeHui
MPOU3BOAUTH
OLIEHKY

HU3MEPCHUSL

METOJUKU
HU3MEpEHUH
COOTBETCTBUHU

Hay4JHO-
HCCIIeI0BATe
U 3aJa9aMH.
I1K-2.3.

(HaBBIKH)

HCCICAOBaTeN
eI TEILHOCTH
CTaHJAPTHBIX
METOJIHK
U3MEpEeHHS,;

ONITUMH3ALIN
U3MEpeHui
COOTBETCTBUHU

Hay4YHbIMHA
3aJla4yaMu.

panunopusngecKue

O111eTO|

MOTPELHOCTEH;
OpraHu30BbIBATh
paguodusmdeckue

CIIEHHUATBEHOTO
npoQuIIs; Co31aBaTh

B|
C

IMOCTaBJICHHBIMHU

bCKUM

HmeerT]

HpaKTPI'-IeCKI/Iﬁ OIIBIT|

UCTIONb30BAaHUA B
cBoeH Hay4YHO-

BCKOH

BJIAJICHUST METO/IaMU

B
C

IMOCTaBJICHHBIMU

4. prI[OGMKOCTb, MOPAAOK M (l)OpMa rocyiapCrB€HHOr0 3K3aMeHa

Tpy1oeMKOCTh NOATOTOBKM M CHAYM TOCYJApPCTBEHHOro 3k3amMeHa — 108
4acoB (3 3a4eTHBIC CAUHUIIBI).

B cooTBeTcTBUU ¢ yUeOHBIM TUIAHOM — 8-01 ceMecTp.

Kadenpa ne moznnee, yem 3a moirona A0 MpOBEACHUS dK3aMeHa JJOBOJIUT 10
CBEJICHUSl CTYACHTOB IE€PEUYEHb BOMNPOCOB, BBIHECEHHBIX HA 3K3aMEH, CIUCOK
PEKOMEHJOBAaHHOM JIUTEPATYPhl IMYTEM pPa3MENIEHUS UX B COOTBETCTBYIOILIEM
paszerne Ha caiiTe Y HUBEPCHUTETA.

Jlexan (axynpreTa HE TO3MHEE, YeM 3a TPUIIATh JHEH 1O TPOBEICHUS
roCyJ1IapCTBEHHOTO AK3aMEHa, paszpabaThIBacT MPOEKT pacruicanus
rOCYJIapCTBEHHBIX aTTECTAI[MOHHBIX MCIBITAHUHN, B KOTOPOM YKa3bIBAIOTCS JaThI,
BpeMsI U MECTO MPOBEJCHUS TOCYJApPCTBEHHBIX ATTECTALIMOHHBIX HUCIBITAHUU W
MpEeIPK3aMEHAIMOHHBIX KOHCynbTamil. [Ipoekt pacnucanue cornacyercs ¢ YOII u
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YTBEPIKZIAETCSl MPOPEKTOPOM IO y4yeOHOW paldoTe. YTBEpKIEHHOE pPACIUCaHHUE
JOBOJIUTCA  JO  CBEIEHMsS  OOydYarolluxcsi, MpelacefaTesied u  YICHOB
rOCyJIapCTBEHHBIX SK3aMEHAIIMOHHBIX KOMUCCHUH.

He noznnee HenenbHOro Cpoka J10 TOCYyAapCTBEHHOTO 9K3aMEHa MPOBOJAUTCS
IpeadK3aMeHallMOHHAsg ~ KOHCYJbTalusi Juisi  OOydYalolIMXcsi, Ha KOTOpOH
pa3bACHSETCS MOPSAOK CAa4u TOCYAapPCTBEHHOIO K3aMeHa, IpaBa U 00A3aHHOCTH
oOydJarommxcs, pa3ouparoTcss HauOOJIee CIOXKHBIE JUIsi TOHUMAHUSA pPa3zeiibl
POrpaMMBbl.

[Topsimox mpoBeAeHUsT TOCYJAPCTBEHHOTO »HK3aMeHa: ATTeCTallMOHHOE
UCTIBITAHWE TPOBOAWTCS B (QopMe YCTHOTO DJK3aMEeHa ¢ OQopMIICHUEM
MUCbMEHHOI'0 JIUCTA YCTHOTO O0TBeTa. CTYyAEHTHI JOJKHBI B ayIUTOPUU B TEUEHUE
JIBYX aKaJeMHUUYECKHUX 4YacOB OTBETUTh Ha BOIPOCHI AK3aMEHAIMOHHOTO Owiiera.
[Ipu >TOM OHM JOJKHBI MPOJAEMOHCTPUPOBATH 3HAHHE (PUBMYECKUX MOHSITHUH,
SIBIICHU, 3aKOHOB M TEOPHUH; MOHUMaHUE WX (PU3NYECKOTO CMBICIA; 3HAHUSA,
OTHOCSIIIMECS K aKTyaJlbHbIM, COBPEMEHHBIM acIeKTaM BOMpPOCa; a TaKkKe
MPOJIEMOHCTPUPOBATH HABBIKM BIAJCHUS dTUMU 3HAHUSIMU B XOJI€ YCTHOT'O OTBETA
C DK3aMEHATOPaMH.

B ok3ameHanuoHHBId OWJIET 1O JAWCHHWIUIMHAM  BKIIOYAeTCA  JIBa
TEOPETUYECKHX BOIpOca, a TakkKe co0eceoBaHUME IO HAIpPaBICHHOCTU
«TenekoMMyHUKAITMOHHBIE CUCTEMBI U MH(POPMAITMOHHBIE TEXHOJIOTHI.

IlepedyeHb BOIPOCOB TOCYAAPCTBEHHOI'O IK3aMEHAa €KEr0JIHO OOHOBIISIETCH,
00CyXTaeTcst ¥ YTBEPIKIAE€TCS Ha BBITyCKAOMIEeH Kadeape.

S. Borpocsl K rocy1apcTBEHHOMY IK3aMeHY

5.1. Mexanuka
1. Kunematuka Touku. Onucanue JBUXKEHHS BEKTOPHBIM criocobom. Onucanue
JBUKEHUS B IEKAPTOBBIX KoopauHatax. [Ipsmas u oOpaTHas 3ajau KHHEMATUKH.
2. 3akonbl HetoTona. Mnepunanbabie cucteMsl otcuera. [lepBriil 3akoH HberoToHa.
[Ipuanun otHOCUTENbHOCTH. Tperuit 3akoH Hprorona. IlpuHuMN HamoXeHUs.
Bropoi1 3akon Hprotona. UucieHHBI QIrOpUTM pPELWICHHS OCHOBHOW 3aJa4u
MexaHuKu. [ [puHnnn nerepMuHU3Ma.
3. UmnynbCc cucTeMbl MaTE€pUaIbHBIX TOYEK. TeopeMa 00 M3MEHEHHHM HUMITYJbCa
yacTuubl. MMimynec cuibl. 3aKOH COXpPAaHEHMsI MMITYJIbCA. Y PABHEHHME JIBUKCHUS
LEHTpAa MAacC CUCTEMBI YacCTUL. YPaBHEHHUE ABWKCHHS MATEPUAJIBbHOW TOYKH C
nepeMeHHOM Maccoil (ypaBHeHUuE Meliepckoro).
4. Pabotra u sHeprus. Pabota u MomHocTh cuibl. lloTeHuuanbHas >Heprus
YacTULBl B I0J€ KOHCEPBAaTUBHBIX CHJI. Pacuer CHIIOBOro mojii IO H3BECTHOU
NOTEHUMUAJIBHOW DSHEpruM d4actuilpl. [loTeHnmanpHas 5SHEPrusi 4YacTUUbl B
I'PaBUTALMOHHOM I10JI€ TOYe4HOro Tena. Kunernueckas sHeprus yactuubl. [lonHas
MEXaHU4YEeCKas SHEeprusl yacTulbl. KuHeTH4Yeckas 3HEPTrUsi CUCTEMBI YaCTHLL.
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5. MOMEHT uMIlyJIbCa CUCTEMbl MATEPUAIBHBIX TOYEK. YPABHEHUE MOMEHTOB
OTHOCUTEJIBHO JIBMKYLIETOCS Haudalia. YPaBHEHUSI MOMEHTOB OTHOCHTEIIBHO
HETIOJIBUKHOTO Hayajia KOOPJMHAT M OTHOCHUTEIBHO HEMOJABMYKHOM OCH. 3aKOH
COXpaHEHHUSI MOMEHTa uMnyJibca. [IpodiaeMa n1Byx Te.

6. BpaiieHue TBepJOro Teiaa BOKPYT HEMOJBUXHOW OCH. YpPaBHEHUE BpalllCHUS
TBEPJIOTO Tejla BOKPYT HEMOABUKHOM ocu. Teopema 006 M3MEHEHUH KMHETUYECKOM
SHEpPruM Bpamjarouierocss TeBepaoro Ttena. Teopema ['roirenca-llrerinepa.
dusndecKkuii MasSTHUK. BhIducieHne MOMEHTOB HHEPITUHU T IPOCTON (POPMBEL.

5.2. MoaekyasipHas pusuka
1. Uneanbubiii Ta3. YpaBHeHue coctosiHus. ['a3oBbie 3akoHbl. KoadduiumeHTs!
TEMJIOBOTO  PACHIUPEHHs, TEPMUYECKUA KOI(PPUIMEHT MaBICHHS, MOIYJb
BCECTOPOHHETO CHKATHUSA U UX CBA3b JUISl IPOU3BOJIBHOIO YPABHEHUS COCTOSHUS.
2. Ilepoe Hayano TEpPMOJMHAMUKH. YpaBHEHHUE TEIUIOBOrO  OaliaHca.
Tennoemkoctsb. 3akoH J[>koyins. YpaBHenue PoOepra Maiiepa.
3. Ilpouecchl B wHA€aNbHBIX Tra3ax: aauadaTUYECKUd W TOJUTPONHYECKUI
IIPOLIECCHI.
4. Bropoe Hauano tepmoaumHamuku. [lukn Kapno. HepaBeHCTBO M paBEHCTBO
Kinay3suyca. Dutponus.
5. Tepmogunamuyeckue (QYHKIMH: BHYTPEHHSS SHEPTHsI, SHTAIBINSA, CBOOOAHAS
sHeprusa ['enpMmromnbia, TepmoamHamudeckuit morennuan ['u66ca. CooTHOEHUS
Makcema. YpasHenusi [ mo6ca-I"ensmrompiia.
6. OCHOBHBIE KPUTEPUH YCTOWYHMBOCTH TEPMOAMHAMMYECKHX cUCTEM. [IpmHIimm
Jle- lllaTense — bpayHa.
7. TermonpoBOAHOCTb. Y paBHEHNE TEILUIONIPOBOAHOCTH.
8. BsizkocTh razoB u xuakocteil. CkopocTh Teuenus B Tpyoe. @opmyna [lyaseitns.
Yucno Peltnonnaca.
9. Peanbnbie ra3el. Cunel Ban-gep-Baansca. lloTreHnman B3anmoaencTBus
MOJIEKYI.
10. VYpaBHeHue cocTOsiHUS peanbHbIX Ta30B. WM3oTepmbl Ban-nep-Baanbca.
Kpurnueckune napameTpsl.
11. Dddexr dxoynsa-Tomcona s uacanbHOTO ra3a u raza Ban-nep-Baanbca.
12. OCHOBHBIE TOJOXEHUS MOJEKYJISIPHO-KUHETUYECKOW Teopuu. JlaBieHue u
temneparypa ¢ Ttoukn 3penuss MKT. Teopema o0 paBHOpacnpeneacHun
KUHETUYECKOW SHEPTUH 110 CTETIEHSIM CBOOO/IBI.
13. BpoynoBckoe aBmxkenne. Gopmyna DWHIITEIHA 11T CMELIeHHUs] OPOYHOBCKOM
YaCTHULIBI.
14. Pacmpenenenne MakcBemwia. PacmpeneneHne MoOJIeKyJl 1O aOCOMIOTHBIM
CKOpOCTSIM.
15. Pactipenenenue bonbimana.
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16. I'paHnMIBI TPUMEHMMOCTH KJIACCUYECKMX pacrnpenenceHuid. KBaHTOBbIE
pacnpenenenua @epmu-/upaka n boze-OMHIITEHHA.

17. CraTtuctrueckuil xapakTep BTOPOIO Haudajla TEPMOAMHAMHUKHA. DHTPONUS U
BEpOATHOCTh, (opMysna bonbumana. OuTponus u  Oecnopsaok. «/lemon»
Makcsenna.

18. IloBepxHocTHOE HatrsbkeHHe. KpaeBble yribl. J[ONOJHUTENBHOE IaBICHUE
Jlamutaca.

19. ®a3pl. dazoBble mIpeBpalleHUs IEepBOro pojaa. YpaBHeHue KiamneiipoHa-
Knaysuyca. ®a3oBblie npeBpaiieHus BToporo poaa. CootHomenus JpeHdecTa.

20. JKunkue pactBopsl. Temiora pactBoperus. OcMOC 1 OCMOTHYECKOE AABJICHUE.
3axon Bant-T'odda.

5.3. DeKTPU4eCcTBO U MarHeTHU3M
1. Buasl B3aMMOJEHCTBUN B NPUPOJE. DIEKTPUUECKUN 3apsii U €ro CBOWCTBA.
3akon Kynona. Onekrtpuueckoe mogie. [lpunuun cynepnosunuu. Ilose
COBOKYITHOCTH 3apsiJ0B.
2. llotreHuuan W pa3HOCTb NOTEHUMAIOB. DKBUIOTEHUMAIbHBIE IMOBEPXHOCTHU.
CBsi3b HAIpPSHKEHHOCTH MOJIE M €ro MOTEHIMana. OJEKTPUYECKUW JIUIOJIb.
[ToTeHUMAaI U MOJIE TOYEUHOTO JTUTIOJI.
3. Emkocth yenuHeHHoOro mnpoBojaHuka. Konaencatop. Emkoctu miockoro,
WINHIPUYECKOTO U CPEpUUYECKOTO KOHAECHCATOPOB. ODHEPrUsl 3apsiKEHHOI'O
KOHJIeHcaTopa. Pacnipenenienre SHEprun B 3JIEKTPUYECKOM II0JIE.
4. Onextpnueckoe mnone E B nmonekrpuke. Bektoper P m D. CesAsp mexny
BekTopamu P, E mu D B nuanexkrpukax. EMKOCT KOHIEHCATOpa, 3aIIOJIHEHHOIO
OJHOPOAHBIM TUDJIEKTPUKOM.
5. Dnexrtpuueckuii TOK. [I1OTHOCTB TOKA. 3aKOH coXpaHeHus 3apsana. 3akoHsl Oma
n JIxoynsa-Jlenna. OnexkrtpoaBwkymas cuina. Hanpsbkenume Ha  3axuMax
MCTOYHUKA.
6. OnpeneneHre MarHUTHOTrO moJis. J[eicTBME MAarHMTHOrO MOJISl HA TOK. 3aKOH
Awmmnepa. [lelicTBUE MarHMTHOTO IOJISI HA KOHTYP C TOKOM. MarHuTHbIA MOMEHT
KOHTYpa C TOKOM.
7. MarnuTHoe MOJie paBHOMEPHO IBMWXKyLlerocs 3apsga. 3akoH buo-Casapa.
MarauTtHoe mnoJjie npsiMoro Toka. BzammojmencTBHe napauielabHbIX ITPOBOJOB C
tokamu. OnpeaeneHue amiepa.
8. HamarnuuuBaHue BemiecTBa. MexaHuU3Mbl HamarHuuuBaHus. Ilapa- wu
nuaMarHeTuku. GeppoMarHeTUKH.
9. SBnenue snexTpomMarHUTHOM HMHAYyKUMH. 3akoH Papanes. Ilpaswio Jlenua.
BuxpeBoe anextpuyeckoe mnosie. [IposiBIeHUS 3IEKTPOMAarHUTHOW WHAYKLWHN:
BUXPEBbIEC TOKH, CKUH-3(DPEKT.
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10. Camoumnnykuus. MHIAYKTHBHOCTH KOHTypa. ODHEpPrus KOHTypa C TOKOM.
Pacnipenenenue sHeprud B MarHuTHOM Tnosie. B3ammuas unaykuus. B3aumuas
UHIYKTUBHOCTH JIByX KOHTYPOB.

11. Cucrema ypaBHeHuidi MakcBemna u e€ o60mme cBoicTtBa. Ciyuait
CTAalMOHAPHBIX M0JIeH. MarepuaabHble ypaBHEHUS.

12. BonHoBoe ypaBHeHue. IIlnockue ayeKTpOMarHuTHbelE BOJIHBL. Teopema
IloriHTHHrA.

13. Ilepemennslil TOK. OCHOBHBIE AOIMYLIEHUS, IPUMEHSIEMbIE 111 pPACUETOB LieTeH
NIEPEMEHHOr0 TOKA. Y paBHEHHMSI 3JIEMEHTOB LIENU IEPEMEHHOTO TOKA.

14. CBob6oaHbIC KOEOaHUsI B KOHTYpE C OTEPsIMH. XapaKTEPUCTUKH 3aTyXarOIIHX
KOJIeOaHMiA.

15. Llenu rapmonndeckoro Toka 3akoH Oma B KoMIuIeKCHOU (opme. BekTopHbie
JUarpaMMbl 3JIEMEHTOB LIEMH TAPMOHUYECKOTO TOKa. JleWCTByroIIME 3HaYeHUs
rapMOHUYECKHUX BEJTUYMH.

16. YcranoBuBLmecs: kojebaHus B mocienoBaTeabHoM KoHType: AUX u OUX.
Pe3oHaHC HaINpsKEHUN.

5.4. Onruka
1. Cucrema ypaBHeHui MakcBemia. DHeprus, nepeHocumas OM  BOJIHOM.
CkopocTh pacnpocTpaHeHuss OM BOJIH M MeETOIbl €€ u3MepeHus. Ilnockue
MOHOXPOMAaTHYECKHE BOJIHBI W  BO3MOXKHOCTH HX  OIKCIIEPUMEHTAIBHOIO
HOJIyYEHHUS.
2. OTpaxkeHHEe U MPEJOMIIEHHE CBETa Ha IPAaHMIIEC pa3fena ABYX cpel. I'paHuuHbIe
ycnoBusi. BeiBon 3akona Cuemnmmyca. BwiBog dopmynsr @penens i s- 4 p-
NOJISIPU3ALIAH.
3. ITlpubnmxeHue reoMETpUUYECKONM ONTUKHU. BbIBOA ypaBHEHHs SHKOHaja W3
CKJSIPHOTO BOJIHOBOTO YPAaBHEHUWsS, M3 BEKTOPHBIX ypaBHEeHHMH MakcBemna u
CIIEACTBUSA U3 3TOr0 BbIBOJA. VICKpUBiIEHKE Jlydya B HEOJHOPOAHOM Cpele.
4. Teomerpuueckass onrtuka. OOmmMe cBoiicTBa Jiydeil. 3aKOHBI OTpaXXEHUs U
npenomiieHus. [Ipenomienue Ha chepuuecKkoil MOBEPXHOCTH.
5. Pacnpoctpanenre OM BoJH B poBoAsAIIMX cpefax. OnrTuka MeTauioB. AHaIN3
ypaBHeHu# MakcBea 1 MetaioB. [inockue BosHbl B MeTaiuiax. KomiuiekcHas
JURJIEKTpUYECKasi IPOHULIAEMOCTb.
6. Pacnpoctpanenrie DM BOJH B aHU30TPONHBIX cperax. ONTvkKa KpUCTAILIIOB.
Tenzop JIURJIEKTPUYECKON IIPOHULIAEMOCTH. Crpykrypa IJIOCKOM
MOHOXpOMAaTHYeCcKoW BOJHBL. JlyueBas u ¢aszoBas CKOpOCTh. YpaBHEHUE
BOJIHOBBIX HOpMasien dpeHnens.
7. Pacnpoctpanenne OM BOJH B JMCHEPTHPYIOIIMX cpeaax. YacTtoTHas u
IIPOCTPAHCTBEHHAS JAMCHEPCUS. OJIEKTPOHHass Teopus aucnepcuu JlopeHT-
Jlopenna. Ilornomenue cBera, k03 OUITUEHT MOTJIONIECHHUS.
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8. BpaileHue IIOCKOCTH MOJSPU3ALUU. DKCIEPUMEHTAJIbHBIE 3aKOHOMEPHOCTH.
Onucanue COCTOSHUS TMOJSAPU3ALMM  IUIOCKOM MOHOXPOMATHUYECKOW BOJIHBI
KOMIIJIEKCHBIMU aMILIUTYIaMH.

9. JleficTBHE MOCTOSHHOTO 3JIEKTPUYECKOTO U MAarHUTHOTO TOJIEW HA U3JIyYEHUE U
pacnpoctpaneHnue cBera. JPdekt 3eemMana u ero oowsicHenue. Ddpdext Keppa.
Ododexr lltapka. MaruuTHoE BpallleHUE IIIOCKOCTH MOJSPU3ALIUH.

10. PaBHOBecHoe TemoBoe wu3iyyeHue. OmnpenesieHHe OCHOBHBIX BEIWYUH.
Teopema Kupxroda, 3akon Buna. DkcnepumeHTanbHble 3aKk0HbI n3aydeHus AYT.
BriBog dhopmyn Panes-/Ixunca u [lnanka.

11. HepaBnoBecnoe wusmyudenue. Jlazepel. Koadouuuentsr Diinmreitna. Beion
dopmynel [lnanka no Ditnmreliny. [lpunnun neicTBus na3epos (3-ypoBHEBas U
4-ypOBHEHBAsI CXEMBI).

12. ®otoaddext u cretoBrie kBaHTHL. [lonsTHe (oToHa. 3akoHBI hoTOdDdeKTa.
JaBnenue cseta u 3gdpexkr Komnrona.

13.  Hurepdepenuust cBeta. ODKCIEPUMEHTAIbHBIE  METOABl  MOJYYEHHS
uHTeppepeHIMOHHbIX  KapTuH.  KorepentHocts.  MHTepdepenuuss  aAByx
MOHOXPOMAaTHYECKUX BOJIH.

14. WurepdepeHiuss KBa3UrapMOHUYECKHMX BOJIH. Bpewms, MHA U CTeNeHb
KOrepeHTHOCTU. CBs3b BPEMEHM KOTEPEHTHOCTM C IMIMPUHOW  IOJIOCHI
KBa3UMOHOXPOMATUYECKOM BOJIHBI. OCYIIECTBICHUE KOTE€PEHTHBIX KOJeOaHWH B
ONTUYECKOM  JKCHEPUMEHTE. YCJIOBUS HaOMIOAeHUA HHTEpPEPEHIIMOHHON
KApTHUHBI B ClIy4ae KBa3UMOHOXPOMATUYECKUX BOJIH.

15. Hudpaxkums cBera. [lpuamun [roiirenca-Openens. 3ol DpeHens.
OOpbsicHenue"naTHa Aparo".

5.5. ®u3ukKa aTOMHOIO AP U JJIEMEHTAPHBIX YaCTHIL
1. ®oroapdext. dpdext Komnrona.
2. BonHoBble cBoOiIiCTBa 4YacTull BemiecTBa. lumore3a ne bpoins u ee
SKCIIEPUMEHTAIBHOE TOATBEPKICHUE.
3. SAnepnas mozaenb aToma U onbIThl Pe3epdopaa. dopmyna Pezepdopra.
4. Marauthsble cBoiictBa atToMoB. OnbIThl LlITepHa u ['epnaxa. CrivH 351€eKTpOHA.
5. BonnoBas ¢yHKIMS U ee BeposSTHOCTHas wuHTeprnpetanus. [IpunHimn
CYIEPIO3ULINU COCTOSTHUM.
6. CooTHoleHus HeonpeaeneHHocTei [ eiizenbepra.
7. CTaumoHapHOE M 3BOJIOLUOHHOE ypaBHeHus [Ipenunrepa.
8. CB0OOIHOE NBWIKCHHME YACTHUIIBI; YaCTHIA B MPSMOYTOJBHOW MOTEHITHATHHOU
sIME.
9. [IpoxoskIeHNEe YaCTHUIIHI Yepe3 TOTCHITMAIBHBINA Oaphep KOHCUHOU IMUPUHBI.
10. JInnelHbIi rapMOHUYECKUI OCLIMILIATOP.
11. Cpennue 3HaueHust pu3nvecKux BeauduH. Oneparop UMITyJbCa.
12. YpoBHU 3HEpPrUM B aTOME BOAOPOIA.
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13. Pacnipenenenue 31eKTPOHHOM TUIOTHOCTH B aTOME BOJOPOAA; KiaccUpuUKaius
COCTOSIHUU 3JIEKTPOHOB B aTOME BOJIOPOJA.

14. OpOuTanbHBIA U CIMHOBBIA MAarHUTHBIA MOMEHT 3JIEKTPOHA.

15. Cnextpbl BOAOPOAONIOA00HBIX ATOMOB; CIIMH-OPOUTAIbHOE B3aUMOJECHCTBUE U
TOHKasl CTPYKTypa.

16. B3aumonelcTBUE JJIEKTPOHOB B MHOI'OJJEKTPOHHBIX aTOMAX; BO3MOKHBIE
THUIIBI CBSI3€U B aTOMaXx.

17. YpOoBHHM 3HEPTHUH U CIIEKTPHI IIETOYHBIX METAIIOB. CEKTp aToMa reiusl.

18. Ilepuoauueckas cucreMa 3J1EMEHTOB; IpUMEHEHUe npuHuumna [laymnu.

19. PentrenoBckue cnekTpsl; 3aKkoH Mo3in.

20. Atom B MmarHuTHOM T10J1€; d(pPekT 3eemana.

21. Tumsl cBs13eM B MOJIEKynax. Buapl IBMKEHUS B MOJIEKYJIE.

22. MoJieKyJIsipHBIE CIIEKTPBI; KOJI€0aTebHO-BpAIaTeIbHbIE IEPEXO/IbI.

5.6. Teopust koj1e0aHu
1. 'apmMoHMYECKHUI OCHMILTIATOP.
2. CB0oOOHBIEC KOJIEOAHUS JIMHEHHOTO OCHUIUISATOPA.
3. BoiHyx1eHHbIe KO1e0aHusl TMHEHHOTO OCIMILISATOPA.
4. ImniynbcHas XapaKTEPUCTUKA JIMHEMHOTO OCIHUIUISITOPA.
5. HacTtoTHas XapaKTEpUCTHKA JIMHEMHOTO OCUMIIIATOPA.
6. KauecTBeHHOE MCCiIeI0BaHNE KOHCEPBATHUBHBIX KOJIEOATEIBHBIX CUCTEM OOIIETO
BUJA. TOYKH paBHOBECHSI.
7. Knaccudukanus (pa3zoBeIX NOPTPETOB JIMHEUHOIO OCUUILIATOPA.
8. ABTOreHepaTop Ha TyHHEIbHOM JIUOJE.
9. ®a30BBIN NOPTPET PENAKCALMOHHOTO aBTOIEHEpATOpA.
10. JIuHeHbBIA aHATU3 YCTOMYMBOCTH PEIIAKCAIIMOHHOTO aBTOT€HEPATOpa.
11. ABTOKOJIEOATEIBHBIE CUCTEMBI TOMCOHOBCKOT'O THTIA.
12. KBazurapMoHuyeckue KojebaHusi B C1a0OHEIMHEHHBIX CUCTEMAX.
13. Pexxum penakcalluOHHBIX KojebaHuit ociusuisitopa Ban-aep-Tloss.
14. KonebGaHust IBYX CBSI3aHHBIX OCITUJUISITOPOB.
15. HopmanbHble KOOPJIUHATHI.
16. O6meH sHeprueil Mex1y CBA3aHHBIMU OCHUJUISITOPaAMHU.
17. OngHoaToMHas JUHENHAS LIETOYKA.
18. JIByxatomHas 1iernoyka.
19. DHepreTuueckue QUIbTPHI.
20. YpaBHenue Xuia.
21. MynapTunmukaropsl. Teopema Dioke.
22. ITapameTprueckas HEyCTOMYUBOCTb.
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5.7. PaanodneKTpoHuKa
. Kinaccudukanus pagnoTeXHU4ecKux CUTHAJIOB.
. CnektpanbHOE NMPEACTABICHUE CUTHAJIOB.
. CnektpanbHOE NPEACTABICHUE HENEPUOANYECKUX CUTHATIOB.
. luckpeTtn3anus CUrHaia.
. Teopema KoTtenbHMKOBA [1J1s1 CUTHAJIA C OTPAHUYEHHBIM CIIEKTPOM.
. CexTp IUCKPETU3UPOBAHHOIO CUTHAIA.
. Moy IMpoBaHHbIE CUTHAJIBI U UX CIIEKTPBI.
. OCHOBBI TEOpUU PATUOTEXHUYECKUX LIECTIEH.
9. Knaccudukanus u onvcaHue 1emnei.
10. MeToapl MaTEMAaTHUECKOTO OITMCAHUS JIMHEWHBIX IIETICH.
11. DeMeHTBI JIEKTPUYECKUX LIETIEH.
12. BpemeHHOM METOJ aHAIM3a JIMHEVMHBIX CTAllMOHAPHBIX LEIEH.
13. CnextpanbHblii METOJl aHAJIM3a JIMHENHBIX CTAIMOHAPHBIX LIETICH.
14. Jluneiinast puibTpanus.
15. YcnoBus pusznueckoit peain3zyeMOCTH JTUHEUHBIX YEThIPEXITOTIOCHUKOB.
16. JInnelinble apaMeTpUYECKUE ABYXIOJIOCHUKH.
17. JluHelHbIA MapaMeTPUUECKUN YETHIPEXIOIIOCHUK.
18. BBeeHue B TEOPUIO HEJTMHEHHBIX 1ICTICH.
19. PainosnekTpoHHbIE YCTPOKCTRA.
20. Ycunenue.
21. TpaH3UCTOPHBIN YCUIIUTED.
22. lnddepeHnnanbHblil yCHIUTENb.
23. OnepanoHHbIE YCHUIIUTEIN.
24. ABTOreHepaTophl FTApMOHUYECKHUX KOJICOaHHIA.
25. JIeTeKTUpOBaHNE CUTHAJIOB.

01O LNk~ WIN—

5.8. becnnpoBoHbIE TEXHOJIOTHU B TEJIEKOMMYHHUKAIASAX
1. Knaccubukamms cucreM OECIPOBOJHOM CBS3U. TPAHKUHTOBBIE CHCTEMBI.
CotoBbie cetu. OnTUYECKHE CHCTEMBbI OECIpPOBOJHON CBsA3U. becrpoBoHbIe
JIOKaJIbHBIE CETH.
2. Tumbr cereil OecnpoBOAHOrO aOOHEHTCKOrO paauojocTymna. Meroabl
MHOTOKaHaJIbHOro aoctyna. [IpuHuunel paszaenenus kaHanos B merogax MIUP u
M/IBP.  IlpuHnun  kKomoBOoro  paszeneHuss  kaHainoB.  Mcnonb3oBaHue
IMPOKOIIOJIOCHBIX CUTHAJIOB.
3. Ontuueckas OecripoBomHast cBsi3b. JlazepHsie n mHbpakpacHbie cuctembl bC.
YcerpoiictBa 06paboTKu 1 (HOPMUPOBAHUS CUTHAJIOB B ONITUYECKON M PAJHOCBSI3H.
CpaBuenue 2-x BugoB bC.
4. Texnunueckue KoHienuuu nocrpoenus cucreM bC. Opranuszanusi TUHUN CBSI3U
MEXIy aOOHEHTCKOM CTaHIlueH, 0a30BOM CTaHIMEM U MEXAy 0a30BBIMU
craHuusaMu. OmnpenesieHUME paaudyca 30HBI  yBEPEHHOro npuemMa. Moguenu
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pagnuoCHUrHajioB C 3aMHUpPAHUAMU, O6YCJ'IOBJ'ICHHBIMI/I MHOT'OJIy4C€BbIM
paciapoCTpaHCHUCM.

5. Meroapl pa3HeceHUs CUTHaJIO0B. MeTo/bl OpraHU3allMi BETBEU pa3HECECHUS U
CUTHAJIbHBIX MYyTEH. YIIyUIlIEHUE XapaAKTEPUCTUK TOMEXOYCTOMYMUBOCTH.

6. Cucrempl c pacmupeHueM crnektpa. OCHOBHBIE KOHLEMIIMM CUCTEM C
paciMpeHHbIM crieKTpoM. CHHXPOHU3AIUS CUCTEM C PACIIMPEHUEM CIIEKTpA.

7.  becrnpoBOAHBIE  JIOKAJIbHBIE  CETH. CeMmeiicTBO  CTaHAApTOB  JJIA
IMPOKOIIOJIOCHOTO AocTyna. [IoKItoueHne K JIOKaJIbHOU CETH.

5.9. llndpoBas 3j1eKTPOHUKA
1. Obparnoe mpeoOpa3zoBanue Dypre. O-QyHKOHMS Kak TpeAesl CeMeicTBa
HEMPEPBIBHBIX (DYHKITNH, 3aBUCSINNAX OT MapameTpa.
2. CroiictBa npeobpaszoBanus Pypwe. [IpeodpazoBanne Oypre mis GyHKIUN: CO
CABUIOM IO BPEMEHHU, MpPU MaCIITAOHOM NPEeoOpa30BaHUU APryMEHTa, IpU
KOMIIJIEKCHOM CONPSIKEHHH.
3. Teopema o cBeptke. Dopmymna [lapceBans, popmyna [Mnanmepens.
4. Jluckperusauus aHaJoroBbix curHainoB. IIpeoOpasoBanue Pypbe CyMMbl O-
bynkuuii co cnpurom aprymenrta. ®opmyna Ilyaccona. Cesizb mnpeoOpa3oBaHUs
®dypbe HEMPEPHIBHOTO CUTHANIA U €r0 TUCKPETHOM BIOOPKHU. TeopeMa BEIOOPKH.
5. BoccranoBienue curaaia mo ero 1UCcKpeTHoi Beioopke. Yacrora HalikBucra.
6. JluckpeTHble MHBapUAHTHBIE BO BpPeMEHH (GUIBTPHI. YPaBHEHUS B KOHEUYHBIX
Pa3HOCTSX, OCHWUIATOP AUCKPETHOrO BpeMeHH. MMIynbcHas XapaKTepUCTHKA
TUCKpETHOTO GmibTpa. [[pUauHHOCTH, YCTOMYNBOCTD, YaCTOTHAS XapaKTEPUCTHKA
JUCKPETHOTO (QUIBTPA.
7. Teopema o paznoxenuu B psa Pypee. [IpeodpazoBanne Pypbe AUCKPETHOTO
curtayia. BoccranoBienue curaaina no ero npeodpasoanuto Oypee.

5.10. Paguogusnyeckne MeToAbl HCCAEAOBAHMMI

1. MarauTHbIE€ CBOMCTBA sA1ep. DJIEMEHTapHask TEOPUSI MArHUTHOI'O pE30HAHCa

2. IlornouieHue HEPTUM U CIUH-PELIETOYHAs pejaKcanus

3. JIBuKeHHE HEB3aMMOJECHCTBYIOUIMX CIHMHOB: JIAPMOPOBCKAasl MpeLeccus sep,
BpALAOIIASCS CUCTEMA KOOPAUHAT

4. JIBu>KEeHUE HEB3aUMOJACHCTBYIOIIMX CIIMHOB: BIMSHHUE IIEPEMEHHBIX MarHUTHBIX
noJen

5. SlnepHbIi MarHUTHBIA PE30HAHC B CUCTEME CBS3aHHBIX CIIMHOB: YPaBHEHUS
bioxa

6. Pemenune ypaBHenuir bnoxa B cinywae Manbix BY mnoseit. KommexkcHas
BOCIIPUAMYHBOCTD

7. UMnenanc KaTyIIKM MHAYKTUBHOCTH ¢ 00pa3ioM. MOIIHOCTb, MOTrJolaeMas
ANEPHOU CIIUH CUCTEMOU
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8. @®yHkuus ¢GopMmbl JHHUM TMoryonieHus. Pemenue ypaBHeHud broxa mnpu
MPOU3BOJILHOM 3HaueHuu BY mnoss

9. CnuHOBOE 5X0

10. IIpuunHBl ymupeHus JMHAKA W OLICHKA BEIMYHMHBI JMIIOJIBHOTO YIIUPEHUS.
['aMWIbTOHMAH JUIIOJIB-JUIIOJIBHOIO B3aUMOIECUCTBUSA

11. Ponp kaxxI0ro M3 LIECTH ONEPAaTOPOB B FaMUIBTOHHAHE AMIIOJb-AUIIOIBHOTO
B3aUMOJEHUCTBUSA

12. YceueHHBIM TaMUJIBTOHUAH JUIIOJIB-IAIIOJIBHOTO B3aUMOIEUCTBHUS

13. MeTox MOMEHTOB

14. I3sMeHeHne BTOPOr0 MOMEHTA IIPU YUYETE ABUKECHUS

15. CBsi3p UMITyJIbCHBIX M HENPEPBIBHBIX METOA0B HaOmtonaeHus AMP. Dypbe-
CIIEKTPOCKONUS

16. Ilpumepsl pe30HaHCHBIX KPUBBIX U HX Dyphe-00pa3oB

17. XuMHu4eCKHUH CIBUT

18. KocBEHHOE CITMH-CIIMHOBOE B3aUMOJECHCTBHE

19. Pacuer cnektpa cucremsl Az X

20. Pacuer cnektpa cucremsl AB

21. HaWiToBCKUM cOBUT

22. DnexTpu4ecKoe KBaIpyNnoJbHOE B3aUMOICHCTBHE

23. [Ipupoaa siaepHO MarHUTHOM pellakcaluu

24. OyHKIMU KOPPEJSIUU U CIIEKTPaIbHOM IIIOTHOCTH

25. JIunosib-aunoabHas peakcaius

26. KBagpynoJibHas peslakcanus

277. Penakcanusi, CBI3aHHAsA C aHU30TPONMEN XMMUYECKOTO CABUTA

28. CkansipHasl penakcauus

29. CnuH-BpalarenbHas peakcanus

30. IlocnenoBaTenbHOCTM UMIIYJIBCOB JUIsi M3MEPEHUS BpeMeHu 1, U

koapunrenta camoaudPpysuu

31. Meroasl u3mepenust BpeMeHu T; B 1a00OpaTOPHOM M BpallaloLIEncs CucTeMax

KOOpJAMHAT

®DoHBI OIIEHOYHBIX cpeacTB nuctuIuind u [ A nmpunaratorcs.

6. YueOHO-MeTOAHUECKOE O0ecTeueHne
OcHoBHas JuTEepaTypa
1. CaBenbes, U. B. Kypc o6mieit ¢puszuku. B 5 1. T. 1: Mexanuka. T. 1 / CaBenneB
U. B. — 7-e u3n., crep. — Cankr-IletepOypr: Jlans, 2022. — 340 c¢. — Kuura u3
koutekiuu  Jlanp -  @®wm3uka. —  ISBN  978-5-8114-9196-4. —
<URL:https://e.lanbook.com/book/187811>.
2. CasemneB, M. B. Kypc obmeit pusuxku. B 5 1. Tom 2. DIekTpuuecTBO H
marnetusM / CasenbeB U. B. — 6-¢ uzn., crep. — Cankr-IlerepOypr: Jlans, 2022, —
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344 c¢. — Knura u3 kosmiekuuu Jlanp - ®@usuka. — ISBN 978-5-8114-9248-0. —
<URL:https://e.lanbook.com/book/189298>.

3. CaBenbeB, U. B. Kypc obmeit ¢uszuku. B 5 1. T. 3: Monekynsapuas ¢usuka u
tepmoguHamuka. T. 3 / CasenseB U. B. — 6-e uzn., crep. — Cankr-IlerepOypr:
Jlanp, 2022. — 212 ¢. — Kuwnra u3 xomneknuu Jlans - @usuka. — ISBN 978-5-8114-
9197-1. — <URL:https://e.lanbook.com/book/187739>.

4. CasenneB, U. B. Kypc o6meii ¢usuku. B 5 1. T. 4: Bonusl. Onrtuka. T. 4 /
CapenseB U. B. — 6-¢ u3n., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 252 ¢. —
Kaura w3 xomrekuuu Jlanp - @Puszmka. — ISBN 978-5-8114-9198-8. —
<URL:https://e.lanbook.com/book/187737>.

5. CaBenbeB, 1. B. Kypc o6mieit ¢pu3uku. B 5 1. T. 5: KBanTtoBas ontuka. AToMHas
¢dusnka. Ousrka TBepaOTo Tena. Ou3rKa aTOMHOTO SIApa U DJIIEMEHTAPHBIX YaCTHII.
T. 5/ CaBeaveB U. B. — 5-¢ u3n. — Cankr-IlerepOypr: Jlanb, 2022. — 384 c. —
Kuura w3 komnekuum Jlanp - ®wusumka. — ISBN 978-5-8114-1211-2. —
<URL:https://e.lanbook.com/book/210611>.

6. Adonun, B. B. Dnekrponuka: ydeOHoe mocobue / B. B. Adonun, K. A.
HabGaroB, M. H. Axymmaun, TaMOOBCKHMH TOCYIapCTBEHHBIM TEXHUYCCKUM
yHHUBepcUTeT. — Tam00B: TaMOOBCKHMII TOCYJapCTBEHHBI TEXHHYECCKHIT
yauBepcutet (TI'TY), 2014. — 81 c.: un., tabn. — bubnuorp. B kH. — Pexum
JOCTyTa: JJICKTPOHHAsT OMOJMOTEeYHas CHCTeMa «YHUBEPCHUTETCKass OUOIHOTeKa
ONLINE», Tpedyercs aBTOpHU3AIUSL. —
<URL:https://biblioclub.ru/index.php?page=book&id=277351>.

7. bepukamBmim, B. 1. DnexkTpoHMKa W MHKPOS3JIEKTPOHUKA: UMITYJIbCHAA H
udpoBast AEKTpoHUKa: yueObHoe mocodue mais cro / B. 11, bepukamBumu. — 2-¢
u3a., ucnp. u jgom. — Mocksa : FOpaiit, 2023. — 242 c¢. — (IlpodeccronansHoe

obpazoBanue). — URL: https://urait.ru/bcode/515401 (mara oOpameHus:
05.04.2023). — Pexxum goctyna: DIeKTpOHHO-0MOanoTeuHas cucteMa FOpait, nis
aBTOpU3. MOJIb30BATEIICH. — ISBN 978-5-534-06256-4. —

<URL:https://urait.ru/bcode/515401>.

8. CaxxneB, A. M. IludpoBbie yCTpOHCTBa U MUKPOIIPOIIECCOPHI: yueOHOE mocoOue
1u1st By30B / A. M. CaxueB. — 2-¢ u3J., niep. u gomn. — Mocksa: FOpaiit, 2023. — 139
c. — (Bwicmee o6pazoBanme). — URL: https://urait.ru/bcode/514342 (nara
obpamenus: 05.04.2023). — Pexxum noctyna: DneKTpOHHO-OMOIMOTEYHAS] CUCTEMA
FOpaiit, mns aBropu3. mnonb3oBarener. — ISBN  978-5-534-10883-5. —
<URL:https://urait.ru/bcode/514342>.

9. Yepno, B. M. JlabopaTopHbIii MPaKTHKyM MO SASPHOMY MArHUTHOMY
pesonancy / B. M. UepnoB, A. B. byrakoB. — Yemsabunck: [YemsOmHCKHIA
rocynapctBeHHblii  ynuepcuter|, 2009. — 81 c.. win — (Knaccuueckoe
YHUBEPCUTETCKOE 0Opa3oBaHue). — bubnuorp. B koHie pabor. — ISBN 978-5-
7271-0965-6. —
<URL:http://library.csu.ru/rbooks2/view2?code=texts/emc/000009/chernovvm>.
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10. YepuoB, B. M. JlabopaTopHblii MOpakTUKyM 10 (PU3UYECKUM OCHOBaM
3JeKTPOHUKHU: yuyeOHoe mocooue / B. M. UepnoB. — Uemssounck: M3maTeancTBO

YensOuHcKkoro rocyaapcTBeHHOro yHuBepcuterta, 2015. — 95 c.. wn —
(Knaccuueckoe yHHUBEPCUTETCKOE 0Opa3oBaHme). — buOGauorp. B KoHIle padoT. —
ISBN 978-5-7271-1312-7. —

<URL:http://library.csu.ru/rbooks2/view2?code=local/007721/chernovvm>.
JlonoJIHUTEeIbHAS JTUTEpPaTypa

1. Jlangay, JI. JI. Teoperuueckas ¢usuka. Tom 1. Mexanuka : yueOHOe mocodue. —

7. — MockBa : Uznarensckas ¢upma "dusznko-maremaruueckas ureparypa'

(DU3MATIJINT), 2018. — 224 c. — BO - bakanaBpuar. — ISBN 978-5-9221-1611-

4. — URL: https://znanium.com/catalog/document?1d=369177.

2. Jlanpmay, JI. JI. Teopermueckass ¢uszuka. Tom 2. Teopuss monst : ydeOHOe

nocodue. — 9. — MockBa : UM3marensckas ¢upma "DOusznko-maTeMaTHUECKas

auteparypa" (PU3MATIINT), 2018. — 508 c. — BO - bakanaBpuat. — ISBN 978-

5-9221-1568-1. — URL: https://znanium.com/catalog/document?1d=369175.

3. Jlanmay, JI. JI. Teopermueckas ¢usuka. Tom 3. KBaHTOBas MexaHHKa

(HepeNATUBHUCTCKAsE TeopHs) : yaeOHoe mocobue. — 6. — Mocksa : M3natenbckas

dbupma "duszuko-maremaruueckas qureparypa’ (PU3MATIINUT), 2016. — 800 c. —

BO - bakanaBpuar. — ISBN 978-5-9221-0530-9. — URL:

https://znanium.com/catalog/document?1d=369173.

4. Jlannay, JI. 1. Teopetnueckas ¢usuka. Tom 5. Cratuctuueckas pusuka. Yactb

1 : ydeOHoe mocobme. — 6. — MockBa : Msnmarenbckas dupma "®Ou3UKO-
Matematudeckas gauteparypa"' (OU3IMATIIUT), 2018. — 620 c. — BO -
bakaiaBpuar. — ISBN 978-5-9221-1510-0. — URL:

https://znanitum.com/catalog/document?id=369174.

5. Jlanmay, JI. JI. Teoperuueckas ¢uszmka. Tom 6. I'mapoamnamumka : ydeOHOE
nocobue. — 6. — MockBa : M3narensckas ¢upma "dusumko-mareMaTuyeckas
auteparypa" (PU3MATIINUT), 2015. — 728 c. — BO - bakanaBpuat. — ISBN 978-
5-9221-1625-1. — URL: https://znanium.com/catalog/document?1d=369178.

6. Jlannay, JI. JI. Teopetudeckas ¢usuka. Tom 8. DieKTpoarMHAMUKA CIIOIIHBIX

cpen : ydebHoe mocobme. — 5. — MockBa : M3nmarenbckas ¢upma "dusuko-
MaremaTudeckas gauteparypa" (OU3IMATIIUT), 2016. — 656 c. — BO -
bakanaspuar. — ISBN 978-5-9221-1702-9. — URL:

https://znanium.com/catalog/document?1d=369179.

7. Jlanmay, JI. JI. Teoperuueckas ¢usuka. Tom 9. Craructuueckas ¢usuka.
Teopus KOHIEHCHPOBAHHOTO cocTosHH. YacTh 2 : yuebHOe mocobme. — 5. —
MockBa : W3parensckas ¢upma "®dusuko-maremarudeckas jauTeparypa'
(DU3MATIJINT), 2018. — 440 c. — BO - bakamaBpuar. — ISBN 978-5-9221-1580-
3. — URL: https://znanium.com/catalog/document?id=369176.

8. CuyxuH, JI. B. O0muii kypc ¢usuku : yuedHoe nocooue / JI. B. CuByxuH. —
N3n. 6-e, ctep. — Mocksa : @uszmariur, 2014. — 560 c.: un. — Pexxum npocryna:
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3JIeKTpOHHAs OMOIHMoTeYHas cucTteMa «YHuBepcuTerckas omonmmoreka ONLINEY,
Tpedyercs aBTopu3anusa. — ISBN 978-5-9221-1513-1. - ISBN 978-5-9221-1512-4
(T. I). — URL: https://biblioclub.ru/index.php?page=book&id=275610.

9. CuByxuH, [I. B. O6muii kypc ¢uszuku : yuebnoe nmocodue / [[. B. CuByxun. —
N3n. 6-¢, ctep. — Mocksa : ®usmariut, 2014. — 544 c.: uin. — PexxuMm gocryna:
AJIEKTpOHHAs OubImoTeuHas cucreMa «YHuBepcuterckas ouonmmoreka ONLINEy,
Tpedyetcs aBropuzarusa. — ISBN 978-5-9221-1513-1. - ISBN 978-5-9221-1514-8
(T. II). — URL: https://biblioclub.ru/index.php?page=book&id=275624.

10. CuByxun, 1. B. O6mmii kypc ¢usuku : yaednoe nocodue / J[. B. CuByxun. —
5-e wm3a., crep. — MockBa : @usmariaut, 2009. — 655 c¢. — Pexum pocrymna:
AJIEKTpOHHAs OMOIMoTeyHas cucremMa «YHuBepcuterckas oubnmmoreka ONLINEY,
Tpebyercs  aBropusamms. —  ISBN  978-5-9221-0673-3. -  URL:
https://biblioclub.ru/index.php?page=book&id=82998.

11. Cuyxun, [1. B. O6mwumii kypc ¢pusuxu : yuedHoe nocodue / JI. B. CuByxun. —
3-¢ u3a., crep. — MockBa : @usmariaut, 2002. — 792 c¢. — Pexum pocryma:
3JIeKTpOHHAs OMOIHMoTeYHas cucTteMa «YHuBepcuTerckas omonmmoreka ONLINEY,
TpedyeTcs aBTOPHU3ALIUSL. — ISBN 5-9221-0228-1. — URL:
https://biblioclub.ru/index.php?page=book&i1d=82981.

12. CuByxus, . B. O6mmii kypc ¢pusuku : yuebHoe nocodue / JI. B. CuByxun. —
2-e¢ u3a., crep. — MockBa : ®@usmariaut, 2002. — 783 c. — Pexum jgocryma:
AJIEKTpOHHAsA OMOMMoTeuHas cucrema «YHuBepcurerckas oubnmoreka ONLINEy,
Tpedyercs aBTOpU3AIUSL. — ISBN 5-9221-0230-3. — URL:
https://biblioclub.ru/index.php?page=book&id=82991.

13. Kurrens, U. Beenenue B ¢usuky tBepmoro tena / Y. Kurrens. — Mocksa :
Hayka, 1978. — 788 c.: wi. — PexuMm pgoctyma: 3JeKTpOHHasi OMOJIHMOTEYHAs
cucrema «YHuBepcurerckas Oubmuoreka ONLINEy, Tpebyercsi aBTopuzanus. —
URL: https://biblioclub.ru/index.php?page=book&id=483361.

14. Kurrtens, Y. Cratuctuyeckas tepmoaunamuka / Y. Kurrens. — Mocksa : 0.u.,
1977. — 336 c.: un. — Pexxum JocTyma: 3JeKTpOHHAs OMOIMOTEYHAs CHCTEMa
«Yuauepcurerckas Oubmuoreka ONLINE», tpeOyercs aBropuzamms. — URL:
https://biblioclub.ru/index.php?page=book&id=482833.

15. Kutrens, U. DnemenTtapHas craructudeckas ¢uszuka / U. Kurrens ; mox pen.
C. B. Boncosckuii ; mep. ¢ anri. JI. A. Illybuna. — Mocksa : M3narenscTBO
MHOCTpaHHOM suteparypsl, 1960. — 281 c.: wi. — Pexxum Joctyna: 3JIeKTpOHHAs
oubmmoreunas cucrema «YHuBepcuterckas OmOmmoreka ONLINE», tpeGyercs
aBropmsarusi. — URL: https://biblioclub.ru/index.php?page=book&id=482830.
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Hepeqem, I/IH(l)OpMa]_lI/IOHHbIX TEXHOJ’IOI‘I’Iﬁ, HUCIOJb3YEMBIX IIPHU
OCYIIECTBJICHUN Oﬁpa?.OBaTeJIbHOFO nmpomecca nmo JTMCUMIJInHe

1. Jlanp [DnexTpoHHBIH pecypc]: amekTpoHHO-OuOnmoreyHas cucrema (ObC) /
n3narenbeTBo Jlans. - URL: http://e.lanbook.com/.

2. YHuBepcuterckas OMOIMOTEKa OHJIAMH [DIIEKTPOHHBIN pecypc]: 3JIEeKTPOHHO-
oubmuoreunas cucrema (ObC) / OO0 Hupexktmeama Ilabmumunr. - URL:
http://biblioclub.ru/.

3. KOpaiiT [DnekTpoHHBIN pecypc]: anekTpoHHo-O0nbnmnoreynas cucrema (ObC) /
uznatensctBo FOpaiit. - URL: https://urait.ru/.

4. Znanium.com [DIEKTPOHHBIM pecypc]: AIEKTPOHHO-OMOIMOTEUHAs CHUCTEMa
(OBC) / Hayuno-m3narenbckuii ientp MH®PA-M. - URL: http://znanium.com/.

6. eLIBRARY.RU [Dnektponnsiii pecypc]: snekrpoHHass O6ubiuortexa / Haywu.
anekTpoH. 0-ka. — URL: http://elibrary.ru/defaultx.asp.

7. HWH®OPMUO [DnekTpoHHBIM  pecypc]:  DJIEKTPOHHBIA  CIPAaBOYHHK
[oOecrieyeHne BcCeX THIOB OOpPa30BATEIbHBIX YUPEXKICHUH HOPMATHBHBIMH,
METOIMYECKUMU, HAy4YHO-IIPAKTUYECKUMU MaTepHaIaMH . — URL.:
http://www.informio.ru/.

MeTozmqecmle MaTepuaJabl AJd NOATOTOBKHU K I'OCYIapCTBEHHOMY 3K3aMEHY

1. IlomoxkeHne O TPOBENECHUM T'OCYIAPCTBEHHOM WTOrOBOM aTTeCTaluu
oOyyaronuxcsi Mo o0pa3oBaTeNbHBIM MPOrpaMMaM BBICIIET0 OOpa3oBaHUA —
nporpaMmam OakajaBpuara, MporpaMmaMm CIEUHUaTuTeTa U I[porpaMmmam
MarucTparypsl B GefepalbHOM TOCyAapCTBEHHOM OIOKETHOM 00pa3oBaTelIbHOM
yUpeXKIACHUN  BbICHIETO  oOpa3zoBaHus  «YensOMHCKUI  TOCYAapCTBEHHBIN
YHUBEPCUTET», YTBEpKAEHHOEe mpukazoM pektopa OI'BOY BO «Henl'V» or
01.09.2022 r.Ne515-1;

2. IlporpamMmma roCygapCTBEHHOW WTOIOBOM AaTTECTAllMA 110 HAIPaBICHUIO
IIOATOTOBKH 03.03.03 «Pannoduznkar» HaIIPaBJICHHOCTH
«TenexkoMMyHUKalIMOHHBIE CUCTEMBI M HH()POPMALIMOHHBIE TEXHOIOTHID.

3. IIporpamMmma rOCYZapCTBEHHOIO »JK3aME€Ha I10 HaNpaBJIEHUIO IOArOTOBKHU
03.03.03 «Paguoduszukay HanmpaBIeHHOCTU « TeIeKOMMYHUKAITMOHHBIE CUCTEMBI U
UH(OPMAILMOHHBIE TEXHOJIOTUNY.

7. MaTepuaJibHO-TeXHUYECKOe o0ecnevyeHune
JIns NOAroTOBKM W CHA4YM TOCYJApPCTBEHHOIO HK3aMEHA HMEETCs
HeoOXoaMMasi MaTepuaIbHO-TEXHUYECKas 0a3a, COOTBETCTBYIOIIAS JEHCTBYIOIIUM
CaHUTApPHBIM M TIPOTUBOIMOXKAPHBIM TIPaBWJIAM W HOpPMaM, OOecCreYrBaromen
IIPOBEJICHUE BCEX BUJIOB TEOPETUUECKON U MPAKTUYECKOW HOATOTOBKH:

© ®IBOY BO «Uenl'Y»



‘ Muno6prayku Poccun
o

denepanbHOE TOCYJAPCTBEHHOE OI0KETHOE 00pa30BaTENIbHOE YIPEXKICHUE BHICIIIET0 00pa30BaHUs
«Yensbunckuii rocyapcrsenusiid yausepcure™ (PI'BOY BO «Uenl'Vy»)
@Ounznueckuii paxkynpTeT

[IporpaMma rocyaapcTBEHHOTO dK3aMeHa 110 HanpasieHuo noarorosku 03.03.03 «Pagrodusmkay HanpaBIeHHOCTH
«TenekoMMyHHUKaIIMOHHbBIE CHUCTEMbI U HHpopMarronHsle TexHonorum»y GPITBOY BO «Yenl'Vy»

Bepcus noxymenra - 1 crp. 23 IlepBblii sK3eMIIIAP KOITHA Ne

— JICKIIMOHHBbIE ayJJUTOPUH, OCHAILICHHbIE MYJIbTUMEIUHHBIMU KOMILIEKCAMHU
Ha OCHOBE aHTUBAHJAIbHON TPUOYHBI;

— CHEUAIN3UPOBAHHBIE KOMIIBIOTEPHBIE KJIACCHI C MOJKIIOYEHHBIM K HHUM
nepuQpepuitHbIM YyCTPOMCTBOM U 000PYJOBAaHUEM.

[Tomenienus: st camMOCTOSATEIBHOM pabOThl O0YYaIOIIMXCS OCHAIIEHBI
KOMITBIOTEPHON TEXHHUKOM ¢ MojakiItoYeHueM K cetu "MHrepHet" n obecrnieueHueM
JOCTyNa B OJEKTPOHHYI0  HMH(POPMAIMOHHO-O0PA30BATENBHYIO  Cpedy
YHUBEPCUTETA.

OOyuyeHue WHBAJUJIOB M JHUI C OrPAaHUYEHHBIMH BO3MOXKHOCTSAMU
3I0POBbSI  OCYILECTBJISIETCS C MNPUMEHEHHEM CJEAYIOLEro CHenualbHOro
000pyI0BaHUS:

a) JUIA JIMI C HApyIIEHHEM CIyXa (aKyCTHUYECKHil yCHIIMTENIh M KOIOHKH,

MYJIbTUMEIUUHBINA TPOEKTOP);

0) mId JuL ¢ HapylleHHeM 3peHus (MyJbTUMEIUWHBIA IPOEKTOP

(MCOJB30BAHME MPE3EHTALMN C YKPYITHEHHBIM TEKCTOM);

B) i1 JUI C HApyLIEHHWEM OINOPHO-IABUIATEIBHOIO  armapara

(mepcoHalIbHbIE MOOUJIbHBIE KOMITBIOTEPHI — HETOYKH).

OOyyeHrne WHBAIUIAOB M JIMI C OrPAaHUYECHHBIMU BO3MOXKHOCTSIMHU
30pPOBbSl OCYIIECTBISIETCA C NPUMEHEHUEM CIEAYIONMIETO CIEeUaTbHOTO
000pyTOBaHUSA:

a) IS JUL C HapylIEHHWEM ciiyXa (aKyCTHMYECKHl YCWIMTEIb U KOJOHKH,

MYJIbTUMEIUUHBIA TPOEKTOP);

0) mng JuI ¢ HapylleHHeM 3peHus (MyJIbTUMEIUWHBIA MPOEKTOP

(MCTIOJIB30BAHKE MPE3CHTALNM C YKPYITHEHHBIM TEKCTOM);

B) I JMUI C HApyIIEHHWEM OIMNOPHO-IABUTATEJIbHOIO  armapara

(mepcoHanbHBIE MOOMIIBHBIE KOMITBIOTEPHI — HETOYKH).

Hazpanue xabunera Ob6opynoBanue

Tudnorexandeckas Tudnorexaudecknue cpeAcTBa: OpaiIeBCKUN KOMITBIOTEP C TUCIUICEM H
aymutopusi, kabuner A-28|mpunTepom, TtudmoxomIuiekc «YuTaromas MammHa», TEICBU3UOHHOE
NepBOro yueOHOro KopIyca |yBeIHMYUBAIOIIEE YCTPOWCTBO, THU(IOMArHUTONBI KacceTHble (3 mT.) U
muppoBeie  mukropoHbl (6 mir.). ChoenmampbHOE — TPOrpaMMHOE
obecrieueHue: TporpamMma pedeBor Hapuranmu JAWS, pedeBbie
CUHTE3aTOPHI («TOBOPSIIIAS MBIIIbY ), SKPAHHBIC JIYTIHI.

CyprorexHuueckas paauoknacc “Coner-P” (Ha 6 uenoBek), MpOrpaMMHPYEMBIE CIIyXOBBIE
aynutopus, kaOmHer A-27|anmaparel (6 INT.) WHAWBUIYaILHOTO IIOJNIE30BaHUS C YCTPOMCTBOM
HEepBOro yuyeOHOIro KopIyca |3aJaHus pexuma paboThl Ha KOMIIBIOTEPE, Ay ANOTEXHUKA.

Aynutopus alanTHBHBIX KomnerorepHsiii kinacc Ha 12 Mect, HHTepakTHBHAs Aocka ActiveBoard c
WHGOPMAITMOHHBIX CHUCTEMOH TOJOCOBaHMSA, AaKyCTHYECKHH YCWIHTEIh U  KOJOHKH,
TEXHOJIOTHUH, KaOWHET A-27 | MyJIBTUMEIUHHBIN MPOCKTOP, TEIEBU30p, BUACOMATHUTO(OH, YCTPOHCTBO
nepBoro yueOHoro kopmnyca |BuaeokoHgpepeniceszu VCON HD3000.

! Akycrraeckumii yeumurens npenoctapisercs PYHITHO.
© orBoY BO Wenl'V»






