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BBEJIEHUE

IIporpaMma-MUHAMYM KaHIHJATCKOTO 3K3aMeHa 1o Kypcy «Pammodusuxay
paspaboTaHa ¢ LeNb0 00ecredeHHs MOATOTOBKH HAy4HBIX M HAY4YHO-IIEIArOTHYECKAX
KagpoB M aTTeCTalMd Hay4YHBIX M HAy4HO-TICNarorMYecKWX KaapoB BbICIIEH
KBAIM(UKALMHA B COOTBETCTBUM C HOMEHKIATYpoill HayYHBIX CIENHAIBHOCTEN,
YTBEPXKJICHHON OpraHOM HCIIOJHHTENBHOM BacTH, obecneuuBaronuM GOopMUPOBAHUE U
pealn3aImio rocy1apcTBEHHOH IOUTHKH B chepe 00pa3oBaHus U HayKH.

1. Teopusi Ko1edaAHMIH

JIuneiiHbIe KoneOaTeNnbHEIE CHCTEMBI C OIHOM cTeneHblo c¢Bob6onnl. CuioBoe u
[IapaMeTPUUECKOe BO3/ECHCTBHE HA JIMHEHHBIE M ci1ab0 HenMHelHble KojiebaTelbHbIe
CHCTEMEL.

ABTOKONIEOaTE/IPHAA CHCTEMA C OJHOM CTENeHbIO CBOOOMABL. DHEpPreTHYECKHe
COOTHOLIEHHsI B aBTOKoJie0aTeNbHBIX cUCTeMaX. MeTosl pacuera aBTOKOJIEOaTeIBHBIX
CHCTEM.

Bo3zneiicTBue rapMOHHYECKOTO CHIHaJla HAa aBTOKOJIeOaTeNbHBIE CHCTEMBI.
CuHXpoHM3alus. JSIBleHMs 3aTArMBaHMs W TalleHHs KoneOanuii. IlpuMeHeHwme
3aTATUBAHMS JIUIS CTAaOMIIM3alMH YaCTOTHL.

AHanuTUYeCKHe M KauyeCTBEHHbIE METOIbl TEOpUH HENHHEMHBIX KOoyeOaHwui.
AHallA3 BO3MOXHBIX [BM)XCHMH H Oudypkauuii B (a30BOM IPOCTPaHCTBE: METOI
Majioro  mapamerpa, MeTton  Ban-zmep-Ilons, weron — KpsutoBa-boromro6oga.
VKOpoYeHHEIE ypaBHEHMs. YCpeIHEHHE B CHCTeMax, COJAepXaulux ObICTphIE H
MeJJICHHEIE TIBHIKEHHS.

KoneGarenpHble CHCTEMBI C JBYMS M MHOIMMH CTENEHAMH CBOOOIBL.
HopmaneHasbie konedanus. BeiHyXneHHEBIe KoneOaHusl.

ABTOKONIE€0aTeIbHbIE CHCTEMBI C IBYMs H OoJiee CTENeHsAMH cBOOOBL. B3anmuas
CHHXpOHH3a1MsA KonebaHMii 1ByX reHepaTopoB.

[TapaMeTpHYeCcKOe yCHUIEeHUEe U napameTpuyeckas reHepamnus. [lapamerpuyeckue
YCHJIMTEJIH H TeHepaTophl. [leneHne 4acToThl.

YCTOHYMBOCTE CTALlMOHAPHBIX PEKHMOB aBTOHOMHBIX H HEAaBTOHOMHBIX
KoneOaTeNnbHBIX CHCTEM. BpeMeHHbIe U CIIeKTpalIbHbIe METOIBI OLIEHKH YCTOWYHBOCTH.

CoOcTBeHHBIC H BBIHYKACHHbIE KOJeOaHus JIHHEHHBIX paclpeaeIeHHbIX CHCTEM.,
CoOcTBeHHBIe (QYHKIIHH cHCTeMEl (Mozpl). PasiokeHne BHEIHYKOSHHBIX KoJieOaHHH 110
CUCTEME COOCTBEHHEBIX (DYHKIIHH.

Pacnpenenensrsie aBTokoseOarenbHble cHcTeMbl. Jlazep Kak INpUMep TakKou
CHCTEMBI. YCJIOBUs caMoBO30yxaeHHuA. OIHOMONOBBIH W MHOTOMOIOBEIH PEKHMEI
reHeparu.

XaoTHueckde KojeOaHHs B JUHAMHYECKHX cucTeMax. [IoHsITHEe O XaoTH4eCcKOM
(cTrpanHOM) arTpakTOope. BO3MOXHBIE IIyTH IIOTEPH YCTOHUMBOCTH peryJIsSpHBIX
Kone0aHui U mepexona K xaocy.



2. Teopus BoJIH [

IInockue 0qHOPOIHBIE ¥ HEOAHOPOAHBIE BOJHEL. IIIIOCKHE aKyCTHYECKHE BOJIHBI B
BA3KOH TCIUIONPOBOMALICH CpENE, YINPYTUE MpPONOJbHBIE M IOINEpPEeYHble BOIHBI B
TBEPJOM TeJl€, SIIEKTPOMAarHUTHBIE BOJHEI B Cpelie ¢ IPOBOAUMOCTHIO. IIOTOK 3HEPrHH.
IMonspuzaus.

PacnpocTpanenne curaaia B AUCIeprupyoimei cpene. [pocreiimme pusmdeckue
MO/JICJIM AMCIEPrUpYIOMKX cpel. BonHOBOM nmakeT B mepBOM B BTOPOM MPHOIMKEHUH
Teopuu aucnepcud. ©aszoBas u rpynnosas ckopoctd. [lapaGomudeckoe ypaBHEHHE VIS
orubarome. PaciibiBanye U Komnpeccus UMITyabcoB. Ilome B cpemax ¢ BpeMEHHOM.
Hucnepcronnsle cootHomeHnus Kpamepca-Kponura u NpHHIMIT IPUYHHHOCTH.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH B aHU30TPONHBIX cpemax. ONTHUYECKHE
KpUCTallibl, ypaBHeHUe DpeHensd, OOBIKHOBEHHAas ¥ HEOOBIKHOBEHHAs BOJIHBI.
MarsuToakTHBHEIE Cpelbl. TeH30p AUINeKTPUYEeCKOH NPOHHIAEMOCTH ILIa3MbI B
MarHMTHOM II0JI€; HOPMAJIbHBIE BOJIHBL, UX MOJIApU3aLH.

Bonnel B nepuoauyeckux CTpyKTypax. MexaHHIecKHe LEeMOYKH, aKyCTHIECKHE 1
ontuyeckue (QoHOHBL. IloNOCH NpOIMyCKaHWS W HEMPO3PAUYHOCTH. DIEKTPHUYECKHE
IENOYKH, CIUIOMIHAsA CcpeJa Co CIadbIMM IEpHOAMYECKHMH HEOZHOPOAHOCTIMH.
Casi3aHHBIE BOJIHBI.

[Tpubnmxenve reoMeTpUYEeCKOM OIITHKHU. VpaBHeHus SUKOHAaA.
HuddepeHnuanbaoe ypaBHeHHE Tyda. JIydd U 1osie BOJIHBI B CIIOUCTO-HEOAHOPOIHBIX
cpenax.

DNeKTpOMarHuTHEIE BOJIHBI B METAJUIMYECKHX BONHOBOJaX. JluanexTpuueckue
BOJIHOBOJ/IBI, CBETOBOJBL. JIMH30BbIE JIMHUH W OTKPBITBIE PE30HATOPHL. [ ayccoBckue
IIYYKM.

Meron Kupxroda B Teopun audpaxaun. OyHkuun 'puHa. Y cnoBusa U3TydeHHs.
Judpakius B 3oHe @penens u @paynrodepa. XapakTepucTUKH 05 B POKyce JUH3EL.

BonHbl B HenmuHEHHBIX cpenax 6e3 mucnepcun. OOpa3oBaHue pa3phIBOB. Y 1apHbIe
BOJIHEI. YpaBHeHHe Broprepca s IucCUNaTUBHON Cpelbl M CBONCTBA €ro pelIeHHH.
['eHepanss TapMOHMK HMCXOJHOTO MOHOXPOMAaTHYECKOrO CHrHaima, 3((EKTh
HEJTHHEHWHOTr O MOTJIONIEeHMUS], HACHIIIEHUS H 1e€TeKTUPOBAHUS.

Vpasuenue KopreBera-ge Bpuza u cunyc-lI'opgona. CranuoHapHbIE BOJIHBL.
[ToHsTHE O CONUTOHAX.

BzaumonelcTBHA INIOCKUX BOJIH B AUCNICPTHPYIOMIMX cpenax. ['eHepauusa BTopoi
rapMonuku. [lapameTpruyeckoe yCUIIeHHE H IeHepaiusl.

CamMoBo3/¢eiicTBIE BOJIHOBBIX IIy4koB. CaModokycupoBKa cBeTa. 1Ipubnmkenus
HEIMHEWHONW KBa3HONTHMKH M HEIMHEHHON reomerpuueckoit ontuku. OOparieHue
BOJHOBOTO (poHTa. VIHTEHCHBHBIE aKyCTHYecKue IIydKH; IapaMeTpHYecKHe
U3JIy4aTeNd 3ByKa.

VpaBuenus Makcsemia.
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3. CraTtucrnueckas paauodpusnka

CryuaiiHple BEIMYHHBI M TPOIECCHl, CIIOCOOBI HX omucanus. CTalHOHAPHBINA 6
ciyvaiiHelii mpouecc. CTaTHCTHYECKOE YCpeJHEHHe M YCPENHEHHE BO BpPEMEHH.
OProaM4HocTh. M3MEpeHHE BEPOATHOCTEH W CPEIHMX 3HAYEHWH. MOMEHTATbHBIE
GYHKIUM clTy4aiiHbIX IPOIIECCOB.

Koppensunonnsie B CIEKTPalbHbIC XapaKTepPUCTHKK CTAIMOHAPHBIX CIIyYaiHbIX
npoueccoB. Teopema Bunepa-Xunurnaa. benblii mym U Apyrde npumepsl CIeKTPOB U
KOPPEIALMOHHBIX (QYHKITHIA.

Mopenu  CclyYadHBIX IPOLECCOB: TIayCCOBCKHM IPOIECC, Y3KOMOMOCHEIH
CTallMOHAPHBIN [TyM, HMITYJIbCHEIE CIy4aliHble IIPOLIECCHI, JPOOOBOIA IIyM.

OTKIMK JMHEHHOHW CHMCTEMBI Ha IIYMOBbe BO3ZedcTBHs; (yHKuus [ puHa,
uHTerpan [lroamens. JlelicTBue Iryma Ha KoneOaTeNbHbIH KOHTYp, GHIBTpAlUs IIyMa.
Henunelinble npeobpasoBanus (YMHOKEHHS YaCTOTH U aMIUIATYJHOE JETEKTUPOBAHME
Y3KOIMOJIOCHOTO IIIyMa).

MapkoBckue u 1 dy3roHHbIe Iporecchl. Y paBHeHHe Pokkepa-IliaHka.

bpoynosckoe nBrkeHue. OnyKTyalioHHO-IMCCHNIAMOHHAS TeopeMa. TermtoBoii
IIyM; KIaCCHYECKH M KBAHTOBBEIA BapuaHThl GopMmynsl HaiikBucra. TeroBoe
U3Iy4eHHe abCONIFOTHO YePHOro Tea.

Crnyuaiinsie nons. IIpocTpancTBeHHas M BpeMeHHAs KOrepeHTHOCTb. Judpakius
cry4JaiHbIX BoyH. Teopema Ban L{urrepra-llepuuke. Judpaknus peryiaspHOil BOJHEI
Ha ciy4adHoM (a3oBoM oKpaHe. TemioBoe »IeKTpOMarHuTHOe mode. Teopema
B3aMHOCTH.

Paccesnue BOJIH B clly4aliHO-HEOJHOPOIHEIX cpefax. BopHOBCKoe nmpubimKeHue,
METOJ IIaBHBIX BO3MyINEHHH. PaccesHHe BOJNH Ha IIEPOXOBATOM IOBEPXHOCTH.
ITonsarue 06 oOpaTHOIt 3a1a4e paccessHus.

B3auMozelicTeie ciydyaiHBIX BONH. ['eHepalius BTOPOH ONTHYECKOH FapMOHHKH,
caMO(OKyCHPOBKa M CaMOMOZIYJISLMS YaCTHYHO KOT€PEeHTHBIX BOJH. [IpeoGpazoBanue
CIIEKTPOB LIYMOBBIX BOJIH B HEJIMHEHHBIX cpesiax O0e3 AUCIIepCHH.

4. IlpuHIHNBI yCHIIEeHHS, TeHePALHH H YIIPABJIeHHsI CHIHAJIAMH

ITpuanun  paGoTel, YCTPOHCTBO M MapamMeTphl  Jia3epoB  (IIPHUMEpHI:
reJINAHEOHOBEIH na3ep, 1azep Ha pyOuHe, NOIyIIPOBOAHIKOBEIH J1a3ep).

Ontuueckue pe3oHaTophl. Pesonarop @abpu-Ilepo, koHoOKaibHBIA H
KOHLIEHTpUYECKUH  pe3oHaropbl. Heycroduuseiii pesonarop. IlponmonsHbBle H
Iomnepe4yHble TUNBl KojneOaHui. CHeKTp YacTOT H  PacXOOMMOCTh H3IIyYeHUS.
JoOpOTHOCTS.

Pexumbl paOoThI J1a3epoB: HENIPEPBIBHBIN PEKUM I'eHEpalliH, PEKHM MOIYJIALHH
OOOPOTHOCTH DPE30HATOpa, PeKUM CHHXpOHH3aruH Moi. CBepXKOPOTKHE HMITYJTBCHI.
Ilymsl nazepos, ¢popmyna TayHca u nmpenensHas cTaOWIBHOCTh YacTOThL. ONTHYECKHe
KOMIIPECCOPBI H NOJIyYeHHe (PeMTOCCKYHHBIX UMITYJIbCOB.
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MornekynsapHelii reHepatop. KBaHTOBbIE cTaHAApPTHI YaCTOTHI (BPEMEHH ).
BonHoBOABI, AMMHHBIE JHHHH H pe30HAaTophl. KpHTHYecKas dYacTora H
KputHdeckas mmiHa BonHoBoda. TE-, TH,- m TEM-Bonuel. JIHsneKkTpHYecKne

BONHOBOABL Ilepromudeckne CTpyKTypel M 3aMEIAIOLIME CHCTEMBL BoJHOBOE
CONPOTUBJICHHUE,

Yeunurenn CBY-nmanasona (pesoHartopsid, Gerymiedl Bomnsl). ITomoca
IPOIYCKaHHs YCHINTEIN OeryLuei BOIHBI.

I'enepanus Bomn B CBY guanasore. IIpuHImn paGoTsl H yCTPOHCTBO JaMIIbl
Oerymeli © oOpaTHOH BONHBEI, MAarHeTpOHa M KIHCTpoHa. OTPHULATEIBHOE
muddepeHnManbHOe CONPOTHBIEHHE U reHeparopsl CBU Ha MOJEBBIX TPaH3HCTOpAX,
TYHHENBHBIX [OHOAAX, JuoAax ['aHHA M JaBUHHOUPOJETHBIX guomax. ddekr
JI>xozedcona.

B3auMozielicTBie BOJNH TPOCTPAaHCTBEHHOrO 3apsiia C aKyCTHYECKHMM IIOJIEM,
aKyCTORJIeKTpUYeCKHH >@dexT. IIpuHIMIEI paboThl aKyCTO3JIEKTPOHHBIX YCTpPOHCTB
(ycunarenu ynbTpasByKa, JIMHUM 3aI€piKKH, GHUIBTPEL, KOHBOIBBEPHI, 3aII0MHUHAIOIIAE
yCTpOMCTBA).

BsaumopeiictBuss cBera co 3BykoM. Jludpaxims bpsrra um Pamana-Hara.
[IpuHIUITEL PabOTEI yCTPOHCTB aKyCTOONTHKH (MOAYISATOPS! M Ae(IIEKTOPHI CBETA, IIpe-
8 obpasoBarenu cBeT-CHIHANl, aKyCTOONTHYECKHE (PUIIBTpPEI), aHATH3ATOPBI CIIEKTPa M
KOPPEINATOPBL.

JIMHEeHHBIH JJIEKTPOONTHYECKHH W MarHUTOONTHYECKHH dS(deKkTsl u ux
IpUMEeHEeHHe ISl yIIPaBIIeHUS] CBETOM.

S. AHTEeHHBI H pacnpocTpaHeHHe PAAHOBOJIH

Bubparop I'epua. bmwkusas uw nmaneHAs 30HBL JlHarpamMMa HampaBJIEHHOCTH.
KoaddummenT ycunenus u koG PpUIUeHT paccesHus aHTeHHBl. AnTeHHEI 11 JIB, CB u
CBY nuanasonos. Ilapabonuueckass aHTeHHa. ®a3sHpoBaHHBIE AHTEHHBIE DPEIIETKH.
DddexTuBHAS IIOMAAb U HIyMOBasi TEMIIEPATypa IPUEMHON aHTEHHB.

I'eomerpuueckoe ¥ AU(QPaKUMOHHOE  TMPUOMIKEHHS  TPH  aHAIHM3E
pacrpoCTpaHeHUs paJMOBOJIH. BiusHue HEPOBHOCTEH 3eMHOIM OBEPXHOCTH. 3eMHEBIE
TponocdepHsle paJuOBONHBEL PaccesHue W MOTTOIEHHe pPaTHOBONIH B Tpomochepe.
Dddexr "zammpanusa". TpomochepHslii BoMHOBOA. PacmpocTpaHeHHWe DPaIHOBOJH B
noHochepe. Jlucmepcus H TIOTJIOMIEHWE pAJAHOBOJIH B HOHOChEpHOH IIa3zMe.
Honochepnas pedpaxkuus. Xoa maydeii B TOABOJHOM 3BYKOBOM KaHalle U
TporochepHOM PaTuOBOIHOBO/IE.

6. BoinenneHue cHrHaJ10B Ha (poHe NOMeX
Mepa undopmanuu. [TponyckHas criocoOHOCTh KaHAJIOB.
3ajaud  ONTUMANBHOrO MpHeMa CUTHala. AIOCTepHOpHAas  IUIOTHOCTh
BeposiTHOCTH. DyHKIMs npaBgonoaodus. CraTucTudeckas TMpoOBepKa T'MIIOTE3.
Kpurepuu baiteca, Heiimana-IIupcona u Banbaa npoBepKH IHIIOTES.
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AnpUOpHBIE CBEIlEHHWs O CHTHaie M myme. HabmioneHnue u cooOuienue. 3amauu
MHTEPNONAINHA, QUIBTPALUU U SKCTPAIOJISLIHH.

Jluneitnaa ¢uineTpanus KonMoropoBa-BuHepa Ha OCHOBE MHMHHMH3ALUH
mucnepcud  ommOKH. IIpuHIWMI — OpPTOroHaABHOCTM OMMOKA W HaOIIONEeHWS.
Peansyempie nuHelHbIe QUIBTPH U ypaBHeHNe Burepa-Xonda. Brinenenne curnana
13 myma. CornacoBaHHbIN QUIBTP.

Jlunedineiii puneTp Kanmana-beiocu. CroxacTHuecKre ypaBHEHHS Ul MOZAEIH
coobmenus u myma. Juddepenmmansapie ypaBHeHHS (GuIbTpa. YpaBHEHHE s
arocTepuopHOi MHGpopMaluK B ¢hopMe ypaBHeHHS Pukkatn. CpaBHeHHe QUIBTpaUH
MetozoM Konmoroposa-Bunepa u KanMana-Brrocu.

OcHoOBHBIE 3aaJIH HeJTHHEeHHOH (QUIBTPAIlHH H CHHTE3a CHCTEM.

Pexomenayemasi OCHOBHasl JIHTepaTypa

1. A. A. Aunponos, A. A. BurT, C. D. Xaiikun. Teopus xoneGanuii. — M.: Hayka,
1981.

2.B. B. Murynun, B. . Mensenes, E. P. Mycrens, B. H. ITapeirua. OCHOBEL
Teopuu kosiedanmii. — M.: Hayka, 1988.

3.T. M. 3acnaBckuii, P. 3. CargeeB. Benenne B HenmuHeiinyro ¢usuky: Ot
MadATHHKaA 10 TypOylaeHTHOCTH U xaoca. — M.: Hayka, 1988.

4. H. H. boromo6os, 0. A. Mutpononsckuii. ACHMITOTHYECKHE METOIBI B
TEOpHUH HeMHEHHBIX Koebannii. — M.: Hayxka, 1974.

5.C. M. ProrroB. BBezmeHue B cratHCTHYECKYIO paguodu3uky. Yacte 1.
Cayuaitasie npoueccel. — M.: Hayka, 1976.

6. C. M. Prrtos, 0. A. Kpaguos, B. . Tatapckuii. BBeneHne B CTaTUCTHYECKYO
panuopusuky. Yacte 2. Cnyuqaiinsie nons. — M.: Hayka, 1978.

7. k. Iayep. Ontudeckue cuctemsl cBa3u. — M.: Panuo u ¢Bsss, 1989

8. . JI. I. Baxpax, C. JI. Kpemeneuxuii. CuHTe3 HM3MTydalomuX CHCTEM. — M.:
Panuo u cBass, 1974.

9.B. W. banakmmii, B. H. Ilapeirun, JI. E. YupkoB. ®u3nuyeckue OCHOBEI
aKycToonTHkH. — M.: Pagmo u cBa3s, 1985.

10. @. Kaumapek. Beenenune B dusuky nazepos. — M.: Mup, 1981.

11.JI. A. Baiinmreiin, B. A. ConHues. JleknuuH 10 CBepXBBICOKOYAaCTOTHOM
3nekTpoHuke. — M.: Cos. panuo, 1973.

12. B. A. 3BepeB. PaguoonTtuka. — M.: Cos. paguo, 1975.

13. M. Bykunrem. Illymbl B 3MeKTpOHHBIX mpuOopax W cuTemax. — M.: Mup,
1986.

14. H. B. Kapnos. Jlexuuu 110 KBaHTOBOH anekTpoHuke. — M.: Hayka, 1983.

ﬂOﬂOJ’IHHTeﬂbHaﬂ JUTEpaTypa

1. llIumonu K. Ousnyeckad nexTponuka. Mocksa. «ueprus». 1977.
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2. Mopran /I. YcrpoiictBa 00paboTku curaanosio Ha ITAB. Mocksa. «Paguo u
CBs3b». 1990.

3. SlpuB A. BBezneHne B ONTHYECKYIO 2JeKTPOHUKY. MockBa. « BRICIIas mIKOJIay.
1983.

4. SIpus. A. KBanrtosas snexkrponnka. Cockparo «CoBerckoe pamuoy, 1980.

5. AxaeB A.A., Maiiopos C.A. OnTuueckre MeTonbl 06paboTku HHbOPMAIUU. —
M.: «Bricmias nikomna»

6. I'yamen JIx. Beenenne B @ypre-ontuky. —M.: Mup. 1970.

7. JlutBurenko O.H. OcHosel paguoontuku. — Kues. Texnuka. 1974,

8.PeiroB C.M. BBenenne B cratucTudeckyio paguodusuky. M., Hayka. 1966 u
1976 rr.

9. MuxkawisiH A.JL, Tep-Muxkasnsaa M.JI, Typkor FO.I'. OnTtuueckue KBaHTOBBIE
reHepaTopsl Ha TBepaoM Tene. M., CoBetckoe panuo, 1967.

10. PadbunoBuuy M.U, Tpybenkor [.11. Beenenue B Teopuio KoneGaHuii ¥ BOJH.
M., Hayxa,1984.

11. AxmanoB C.A., IpsixoB 1O.E., Yupkun A.C. BeaeHHE B CTaTHCTHYECKYIO
paguodu3uKy U onTHKy. M., Hayka, 1981.

12. Yuzem [Dx. JIunelinbie n HeNMMHEHHBIE BOIHBL. M., Mup, 1977.
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ITporpamma paspaGoTaHa Ha OCHOBaHHH [1acropTa HAay4YHOH CIEeNHaTBHOCTH

1.3.4 «Pammodusrka» U COOTBETCTBYET IO3ULHAM [IacIopra.

IIporpamMma ono6pena Ha 3acenaHunm Y4eHOro CoBeTa (HM3MKO-TEXHMYECKOTO
hakyJsbTeTa, POTOKO OT «24» Mapra 2023r, Ne 7. Y

u;;
H.o. nexana GU3HKO-TEXHUYECKOTO (dhakynpTeTa 777 C.A. ®omenko



