MMUHHUCTEPCTBO HAYKH U BhICIIEro oopa3oBanust PO Dopma
VY I1bSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET P
@ - Pabouast nporpamMma JUCLMIUIMHBL

pewenueM Yuenoro coera MOOBT
ot 17 mast 2022 1. nipotekon Net0718-05-22
[Ipencenarenn { »r "~ (Pribun B.B.)

(noonucs, pacuugposka noonucu)

« 17 » wMag 2022r.

PABOYAA ITPOI'PAMMA JUCHHUITJINHBI

Jucununnuza | OCHOBBI HAJIEKHOCTH TEXHUYECKUX CHCTEM

DaKysbTeT Nu:xkeHepHO-Ppu3nyecKuil pakyJabTeT BBICOKHX TEXHOJIOTH
Kadenpa Kadenpa ¢pusnyeckoro marepuaoBeaeHust

Kypc 2

Hanpasienue (CrieruaabHOCTh):

K00 HanpaeieHus (cneuuaﬂbHocmu), noJjiHoe HauMeHoB8aHue

Hanpasnennoctb

28.03.02 «HanouH:keHepHsD»»

(mpoduns/crienranuzaiys) HaHOTeXHOJOTHN 1 HAHOMATEPHAJIBI

NoJIHOe HauMeHosaHue

®dopma o0yueHHs 0UHasA
OYHAA, 3a04YHAA, OYHO-3A0YHAs (yrcasamb MOoJIbKO me, Komopblepemuaylomcﬂ)

Jlata BBeneHus B yueOHbIN mpouecc Yal'y: «01» centsops 2022 r.
[Tporpamma axTyanu3upoBaHaHa 3aceJaHUU Kadeapsl: MPOTOKOI Ne oT 20 T.
[Tporpamma akTyanu3upoBaHaHa 3aceJaHUU Kadeaphl: MPOTOKOI Ne oT 20 T.
[TporpammMa axTyanu3upoBaHaHa 3aceaHuH Kadeaphl: MPOTOKOI Ne oT 20 T.
Cenenus o pa3paboTUHKax:
OJDKHOCTB,
OUO Kadenpa A
y4yeHasl CTeleHb, 3BaHHe
Maxmya-AXyHOB Kadenpa ®usnueckoro marepua- K.(b.-M.H., JOLEHT Kadeapbl
M.1O. JIOBEJICHUS

dopma A

COI'JTACOBAHO

3aBeaywommii BblycKaweil kageapoi
Du3n4ecKOro MaTepuaaIoBeieHUs

y/
225/ /B.H. T'onoBanoB/
(noonucwy) (DHUO)
« 15 » ampens 2022 r.

Crpanura 1 u3 12




MMUHHUCTEPCTBO HAYKH U BhICIIEro oopa3oBanust PO Dopma
VY I1bSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET P

@ - Pabouast nporpamMma JUCLMIUIMHBL

JIUCT U3MEHEHU

B pa6ouyio nporpamMmmy qucuunIuHbl « OCHOBBI HA/IESKHOCTH TEXHHUYECKHX CHCTEM»

Hampasnenue (cienuansHocTh): 28.03.02 Hanoun:keHepusi (daxanaspuam)

Hamnpasnennocts (mpoduis/crienuanu3anys): HaHOTeXHOJOTHH U HAHOMATEPHUAJIbI
®dopma 00yueHUS: OUHAA

®UO 3aBenymouero kages-
Ne | Conep:xaHue H3MEeHEHHs WIIH CChLJIKA | POii, peaju3ylonieii JuCIuII- Momucs e
/Il | Ha NpPWiaraeMblii TEKCT U3MEHEHUs JIMHY/ BBIIyCKAOIIel Ka-
denpoii
dopma A Crpanura 2 u3 12




MMUHHUCTEPCTBO HAYKH U BhICIIEro oopa3oBanust PO

o . Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

@ - Pabouast nporpamMma JUCLMIUIMHBL

1. IEJIX U 3AJJAYU OCBOEHUSA JNCLHHUITJIMHBI

lIeJm 0C60€HUA Oucuunﬂunbl:noz[mTOBKa BBIITYCKHHUKOB K Haquo-ucmedoeameJleKoﬁ u 9KcC-
nﬂyamauuonﬂoﬁ 0€}ZmeﬂbH06’mu, BKJIIOYAIOIICH B ceOs y4acTue€ B COCTAaB€ KOJIJICKTHUBA UCIIOJIHUTEC-
Jei B IMPOBCACHUUN PACUCTOB roxasarejieit HaACXKXHOCTHU HaHOI/IBIIeJ'II/Iﬁ B MAallIMHOCTPOCHUMU.

3adauu 0ceoeHUs OUCUUNTIUHDL .

- 03HAKOMJICHHE CTYJICHTOB C OCHOBHBIMHU MOKAa3aTeJIIMH HAJIEKHOCTH TEXHOJIOTHUYECKUX CHC-
TEM;

- MIOJTyY€HHE HABBIKOB PEILICHUS TEOPETUUECKUX 3a71a4 110 OMPEICTICHUI0 OCHOBHBIX IMOKa3aTesei
HaJEKHOCTH TEXHOJOTHYECKUX CUCTEM;

- TIOJIy4€HHE HABBIKOB MO BHIOOPY OCHOBHBIX HANPABIICHUM MOBBIIICHUS MTOKa3aTesed Ha/IeKHO-
CTH TEXHUYECKHX CUCTEM Ha CTaJIUU UX MPOCKTHUPOBAHUS U SKCILTyaTaI[1H.

1. Mecto nucuuninubl B cTpykrype OITOII

Huctunnuaa «OCHOBBI HA/ISKHOCTH TEXHUUECKHX CHUCTEM» OTHOCUTCS K BapHAaTUBHOMU
yactu bnoka bl «/lucuumiauasl (MOAyNH)» OCHOBHOHM MpodeccHoHaIbHON 00pa3oBaTelbHOMN
nporpammbl (OITOIT), ycranaBimuBaeMoi By3oM. JlaHHAs JUCHMILIMHA SBISCTCS MPOQUIBHOM
JUCLUIJIMHON B CHCTEME MOJrOTOBKM OakamaBpa mo HampasieHuto 28.03.02 «HaHowmHkeHe-
pus». B Hell paccMaTpuBaeTCsi KOHIICTIINS HAJIEKHOCTH TEXHUYECKUX CUCTEM: MAaTEMaTUYECKUE
(bOopMyIHUPOBKH, UCHOIB3YEMbIC MPU OLEHKE M pacyeTe OCHOBHBIX CBOMCTB U MapaMEeTpOB Ha-
JEKHOCTH TEXHUYECKUX OOBEKTOB, dJIEMEHTH (PM3UKH OTKA30B, CTPYKTYPHBIC CXEMBbI HAJICHKHO-
CTH U UX pacyeT, a TAK)KE€ METO/bI ITOBBIIICHUS HAJEC)KHOCTH.

JuctunnuHa yntaetrcs B 4-oM ceMmecTpe 2-0ro Kypca CTyAeHTaM Oo4HOM (opmbl 00yue-
HUs ¥ Oa3upyercs Ha OTIENBHBIX KOMIIOHEHTaX KOMIIETEHIUH, chopMHpOBaHHBIX Y 00y4aro-
IIUXCS TIPU TTPOXOKICHUH YIEOHOM U MTPOU3BOJICTBEHHOMN MTPAKTHUK.

JInst OCBOEHMSI NUCUMIUIMHBI CTYJIEHT JOJDKEH MMETh CIEAYIOIIME «BXOAHBIC» 3HAHMS,
YMEHUsI, HABBIKM U KOMIIETEHIIMU: UMETh HABBIKM aHaJIW3a HaydyHOU mHMOpMAaIuu, MPUMEHSThH
AJIEMEHTHI BBICIIEH MAaTeMAaTHKM M MATEMAaTHYE€CKOW CTATUCTUKH JUIsl ONMUCAHUS TEXHOJOTHUYe-
CKHX CHCTEM Pa3HbIX OTpaciieil MalllMHOCTPOCHUS.

JlaHHast AMCUUILITNHA SBISETCS MPEAIIeCTBYIOMEH sl OyAyIIEro u3y4eHus ClIeIyroInx
CIeIUATBHBIX TUCIUTIINH:

e ArtomHas ¢pu3MKa
BrinmonHeHue u 3amuTa BBITYCKHOW KBATH(DHUKAITMOHHON paOboOThI
BricokoBakyyMHbBIE TEXHOJIOTUUECKHE MPOIECCHl B HAHOMHKEHEPUHU
JlnarHocTrka moJympoBOJHUKOBBIX CTPYKTYP
Komno3unmonnsie Marepuansl. MeTamioMaTpuiHbIE, C IOJMMEPHON MaTpULIen
Kpucrannorpadus, penrrenorpadus
MarepuanoBeieHre HAHOMaTEPUAIOB M HAHOCUCTEM
Metoap! TMarHOCTUKH B HAHOTEXHOJIOTHSX
MexaHuKka MaTepragoB U OCHOBBI KOHCTPYHPOBAHUS
Hanomerpomnorus
Hanonnexrponuka
Hayuno-uccnenoBarenbckas pabora
[ToaroroBka k ciaue u caava rocyJapCTBEHHOTO HK3aMeHa
[Tonydenue u 06paboTKa METANIOB ¥ COSAMHEHUIA
[IpakTHka 1o moaydeHuto mpodhecCuoHaATBHBIX YMEHHUH U OIbITa TPO(eCcCHOHATBEHOM
JEATEIbHOCTH
e [IpepnuniomHas nmpakTuka
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e [Ipumenenune D9BM B MHKEHEPHBIX pacyeTax

[IporpaMMHBbIe CTaTUCTHYECKHE KOMILIEKCHI

CucreMsl ynpaBiaeHUs] TEXHOJIOTHYECKUMU IPOLIECCAMU
ConpoTHuBieHHE MaTEPUATIOB

CrpyKTypa 1 CBOMCTBA METANINYECKUX HAHOMATEPHAJIOB
TexHonmoruyeckast (MPOEKTHO-TEXHOJIOTUYECKAst) MpaKTUKa
TexHoornueckne CUCTEMbl B HAHOTEXHOJIOTHSIX

®du3nKa KOHJAECHCUPOBAHHOI'O COCTOSIHUS BEIIECTBA
OU3NKO-XUMUYECKUE OCHOBBI HAHOTEXHOJIOTUI

e dusuueckue cBoiicTBa TBEPABIX TEII

e Snepnas pusuka

2. IIEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUS 110 JUCIMUII-
JIMHE (MOAYJI0), COOTHECEHHbBIX C NIVIAHUPYEMbIMU PE3YJIbTA-
TAMU OCBOEHUMA OIIOII

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH HA q)OpMPIpOBaHI/Ie CIICAYIOIHNX KOMITCTCHIIUM.

Kox mu HanmeHnoBanue
peasiu3zyemMoii Komie-
TEeHIHNHU

IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHs MO TUCIIUII-
JinHe (MOyJI10), COOTHECEHHBIX ¢ HHAUKATOPAMM 10CTUKEHHUS
KOMIIeTeHIIN I

MK-2

OcBoeHHE KOHCTPYKTHB-
HBIX 0COOCHHOCTEH U pe-
KUMOB pabOThI 000PYH0-
BaHUJ 110 IMMPOU3BOACTBY
HaHOMAaTepHaJioB U HAHO-

CTPYKTYpP

3HaThn:

® pasfenbl TEOPUU BEPOSTHOCTEN U MaTEMaTHYECKOM CTaTUCTH-
KM, UCTIOJIb3YEMBIE NMPU OLIEHKE HAJIEXKHOCTH CUCTEM;

®  METOJIbl MAaTEMATHUYECKOTO U CTATUCTUYECKOTO ONpEIeTICHUS
Iokas3arejieil HaJe:KHOCTH;

YMmerThb:

® OMNpenensaTh KONMUYECTBEHHBIE XapaKTEPUCTUKN HAJEKHOCTH
pE3epBUPYEMBIX U HEPE3EPBUPYEMBIX BOCCTAHABINBAEMBIX U
HEBOCCTAHABINBAEMBIX CHCTEM;

® pPACCUUTHIBATh OCHOBHBIE KOJIMUECTBEHHbIE NTOKA3aTENN Ha-
JIEKHOCTH TEXHHYECKUX CHCTEM U MX BJIEMEHTOB;

Baagern:

® HaBBIKAMM pacyeTa KOJIMYECTBEHHBIX MOKa3aTesnel HaJqexKHO-
CTH TEXHHYECKUX CHUCTEM M UX DJIIEMEHTOB;

IIK-3

Hcnonbp3oBaHne METOIUK
KOMIIJICKCHOT'O aHaJIn3a
CTPYKTYpPHI U (HU3HUKO-
XUMHYECKHX CBOMCTB Ha-
HOMAaTEepHUAJIOB U HAHOCT-

PYKTYp

3HaTh:

® OCHOBBI MAaTEeMAaTHUYECKOHN U (PU3NUECKON TEOPUH HAJIE)KHOCTH
2JIEMEHTOB TEXHOJIOTMYECKHUX CHUCTEM;

® [I0Ka3aTeNu M MPUYUHBI CHUXKEHUS HaJIeXXHOCTH 000py10Ba-
HUS, MEPOTIPUSITHS TOBBILIEHUS HAJIEKHOCTH;

YMmerTh:

® [IPOBOJUTH aHAIMU3 MTOKA3aTeNIe HAJIEKHOCTH B 3aBUCUMOCTH
OT YCJIOBHH 3KCIUTyaTalluy;

e OlEHUBaTh d3PPEKTUBHOCTh MEPOIIPUATHI HAIIPaBICHHBIX Ha
MOBBIIICHUE HAJIC)KHOCTH Ha CTAIUH MPOSKTUPOBAHUS U IKC-
HJ'IyaTaI_[I/II/I;

Baanern:

®opma A
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X 3JICMCHTOB,

MU ME€TOJaMU.

HaBbIKaMU ITPOTrHO3UPOBAHUSA OTKA30B TEXHUYCCKHUX CUCTEM U

HaBbIKaMHM pacycTa roxkasaresieit HagCKHOCTH CTaTUCTHYCCKU-

4. OBBEM JUCIUIIJINHbI

4.1. O0beM IMCHMILIHHBI B 3a4eTHBIX equHnnax (scero) — 3 3ET

4.2. Tlo Buaam y4eOHO# padoThl (B yacax):

KouunyecTBo 4acoB (popma o0yueHust — ouHasi)
Buj yueOHoii padoThI Bcero no B T.4. I10 CeMecTpam
IVIAHY 1-3 4
1 2 3 6
KonrakTtHas paboTa 00yJarommx- 32/32 32/32
Csl ¢ IpenoJiaBareIeM
AyIUTOpHBIC 3aHATHS:
e JIEKIUU 16/16 - 16/16
® CEMHHApHI U IPAKTHYECKUE 16/16 - 16/16
3aHATUS
e nabopaTopHbIe paboTHI, MpaK- ) - i
TUKYMBI
CamocrosiTenbHas padoTa 76/76 - 76/76
dopma TEeKyIEero KOHTPOJIs 3Ha- . -
P Y P YCTHBIN
HUI U KOHTPOJISI CAMOCTOSATEIb- .
N . onpoc, YcTHBIM onpoc, Tec-
HOM pabOThl: TECTUPOBAHUE,
TECTHUPO- TUPOBaHHE
KOHTp. paboTa, KOJIIOKBUYM, pe- -
dbepart u 1p.(He MeHee 2 BUIOB)
Kypcogas pabora - - -
Bunsl mpoMexyTOUHOH aTTeCTa- ) - )
1M (9K3aMeH, 3a4eT)
Bcero 4acoB mo quCHHMILUINHE 108/108 - 108/108

4.3. Copepxkanue TMCHHIJINHBI (MoayJs).Pacnpenenenue 4acoB mo reMam U BH-

AaM y4eOHOH padoThI:

®dopma 00yueHusT — ouHas

Bujabl yueOHBIX 3aHATHI
AyIUTOPHBIE 3aHATHSI
YARTOP dopma
NpaKkTH- | Jadopa- | 3aHATUS B
CamocTo-| TeKy1ero
Ha3Banmue pa3nesioB u tem | Bcero YyecKHe | TOPHbIE | MHTEpaK-
. |fAATeJIbHAsI| KOHTPOJIA
JIEKIIMHM | 3aHATHS, | pado- THBHOM -
paGora | 3HAHMIA
ceMHUHa- |ThLOpPakKT| ¢dopme
pol H-KYMBbI
1 2 3 4 5 6 7 8
Tema 1. [Ipenmer Hayku o YCTHBIN
HaJIe)KHOCTH OITpOC
4 1 0 0 0 3 poc,
TECTUPO-
BaHUe
Tema 2. Tlokazarenu Ha- | 4 1 0 0 0 3 Y cTHbBIN

®opma A
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JIEKHOCTH ~ TEXHUYECKUX OIpoc,

CHCTEM TECTUPO-
BaHHUE

Tema 3. MaremaTu4eckue VcTHBIN

3aBUCHMOCTH ISl OICHKH OIIpocC,

HaJC)KHOCTH 10 2 2 0 0 6 TECTHUPO-

BaHME

Tema 4. Mogenu pacmpe- YcrHbiit

JIEJICHUH, WCTIOIb3YEMBbIX OIIpocC,

B TEOPHUH HAJIEKHOCTH 12 5 5 0 0 8 KOJIJIOK-
BUYM,

TECTHUPO-

BaHUEC

Tema 5. OcHOBHBIE Xa- YcTHbIN

PaKTEpUCTUKN  HAJEKHO- 10 2 5 0 0 6 OIIpoc,

CTH DJIEMEHTOB U CUCTEM TECTHUPO-
BaHUEC

Tema 6. Pacuer mnoxasa- YcTHbIN

Telnel HaAIeKHOCTH TeX- OIIpoc,

HHYECKUX CHCTEM 10 2 4 0 0 4 TECTHUPO-
BaHUEC

Tema 7. Jloruko- YcTHbIN

rpaduyeckue METOMBI 9 9 2 0 0 5 OIIpoc,

aHanmM3a HaAJICKHOCTH U TECTUPO-

pHYcKa BaHUE

Tema 8. Mertoasl obectie-

YEHUS HAJECKHOCTH CIOXK- 13 2 2 0 0 9

HBIX CUCTEM

HUTOI'O: 72 14 14 0 0 44 -
5. COAEPXAHUE NUCIHUJINHbBI (MOLYJIS)

Tema 1. Ilpeamer Haykn o Haae:kHOCTH. OnpeneneHus, MOHATUS U MTOKa3aTeNlu HaAEKHOCTH TeX-
HOJIOTMYECKHX CHCTEM U MX KOMIIOHSHTOB. DU3nuecKkue MMPUYHHDBL HOBpC)KI[eHI/Iﬁ M OTKa30B.

Tema 2. [oka3zaTen HaJeKHOCTH TeXHHYecKUX cucteM. [Tokazarenn Hanexnoctu. [lokazarenn
6e3otkazHocTu. [lokasarenu nonroseuynoctu. KomminekcHble mokazaTenau HaJeKHOCTH.

Tema 3. MatemaTH4ecKHe 3aBHCHMOCTH JJIsl OHEHKH HaJe:KHOCTH. DyHKIMOHAIbHBIE 3aBUCHU-
MOCTH HazexkHOcTU. TeopeMa ciioxkeHus BeposaTHocTel. DopMyiia MOIHOM BEPOATHOCTH.

Tema 4. Moaesn pacnpeaeseHuil, HCMOAb3YeMbIX B TEOPHH HAAEKHOCTH. 3aKOH paclpeiesICHUs
[Tyaccona. DxcnoHeHIIManbpHOE pactpenencHue. HopmanbHblil 3akoH pacnpeaenenus. Jlorapupmu-
4eCcKH HopMallbHOE pactpezaenenue. Pacipenenenne BeiiOymra. ['amma-pacrpenenenue.

Tema 5. OcHOBHBIE XapaKTEePUCTHKH HA/IE:KHOCTH JIEMEHTOB U cucTeM. [lokazarenu HanexHO-
CTH HEBOCCTAHABIIMBAEMOr0 d71eMeHTa. [loka3aTenu HaleKHOCTH BOCCTAaHABIMBAEMOI'O JIEMEHTA.
[Toxa3zaTeny HafIEKHOCTH CUCTEMBI, COCTOSIIEN U3 HE3aBUCUMBIX 2JIEMEHTOB. Bb1O0Op 1 0600CHOBaHME
[OKa3aTesleld HaJe)KHOCTU TEXHUYECKUX cucTeM. PacrpenencHue HOpMUPYEMBIX IOKa3aTelled Ha-
JEKHOCTH.

Tema 6. Pacuer mokasaresieil HaJe:KHOCTH TEXHHYECKHUX cHcTeM. CTPyKTYpHbIE MOJENIN HAlEXkK-
HOCTH CIIOKHBIX cucTeM. CTpyKTypHas CXxeMa Ha/le’KHOCTU CUCTEMBI C IOCJIEI0BATEIbHBIM COEIU-
HEHHEM 3J1eMEeHTOB. CTPYKTypHasl CXeMa HaJeKHOCTH CUCTEMBI C MapaUIeIbHBIM COECIUHEHHEM
aneMeHTOB. CTpyKTypHas cxeMma HaJle’KHOCTH CUCTEMBI C APYTUMH BUJAMH COEIUHEHHS JIEMEHTOB.
3aBHCUMOCTH JUIS pacdyeTa BEpOATHOCTH 0€30TKa3HOM pabOoThI 10 3aJaHHOMY KPUTEPHIO.
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Tema 7. Jloruko-rpaguyeckne MeTOAbI AHAJIN3A HAIEKHOCTH M pUcKa. OnpeaeseHnst U CUMBO-
JIBl, UCTIOJIb3YEeMble IIpU NocTpoeHuu Jepesa. [Iponenypa ananusa nepesa otka3os. [locrpoenue ne-
peBa oTka3zoB. KauecTBeHHas M KOJMYECTBEHHAs OLIEHKA JiepeBa OTKa30B. /lepeBo ¢ MOBTOpPSIONIU-
MHCSI COOBITUSIMH. BeposTHOCTHAs OIIEHKA JiepeBa OTKa30B.

Tema 8. MeToabl o0ecniedeHns HAIEKHOCTH CJI0KHBIX cucTeM. KOHCTpYKTHBHBIE CITOCOOBI 00ec-
NeYeHHs Ha/IeKHOCTU. TeXHOJIOrHuecKue crocoObl o0ecTieyeHns: Hae)KHOCTH U3/IeNuil B Iporiecce
u3rotosieHus. ObecrnedeHne HaJeKHOCTH CI0KHBIX TEXHUYECKUX CUCTEM IPH SKCIUTyaTaluH.

6. TEMBI IPAKTUYECKHX U CEMUHAPCKUX 3AHATUI

[IpruMeHeHrne TeOpeMBI CI0KEHUSI BEPOSITHOCTEN U TEOPEMBI YMHOKEHUS BEPOSITHOCTEN, U,
KaK cleicTBHE, (POPMYJIbI MOJTHOW BEPOATHOCTU MIPHU ONPEEICHUN HAIeKHOCTH YCTPOUCTB.
[Ipumenenue mMojeneil pacrnpeaeieHus, UCIOIb3yeMbIX B TEOPUU HAJIEKHOCTH (3aKOH pac-
npenenenus Ilyaccona, sKCIIOHEHIIMAILHOE paclpeaesieHre, HOpMalIbHBIN 3aKOH pacrpeee-
HUS)

[TpumeneHnue Mozenel pacrpeaeneHus, UCIIOIb3YEMbIX B TEOPUU HAJEKHOCTH (Jiorapudmu-
Y4eCKU HOPMaJIbHOE pacIpeielicHue, pactpeaeictue BeitOyiuia, raMma-pacipeiesicHue. )
VYcraHoBnenue GyHKIMU pacrlpeesieHus MoKa3aTeleld HaJeKHOCTU MO JAHHBIM CTaTHUCTHYE-
CKOM nH(pOpMaIuu.

®u3nka 0TKa30B. AHAIU3 3aKOHOMEPHOCTEN M3MEHEHUS! CBOMCTB MaTe€pUaIOB. 3aKOHBI CO-
CTOSIHUS. 3aKOHBI CTapEHUSI.

Pewenue 3a1a4 Ha onpeneneHue noka3aTeneil HaJeKHOCTe HEBOCCTaHABIMBAEMbBIX U BOC-
CTaHABJIMBAEMBIX 3JIEMEHTOB.

PacueT CTpyKTypHBIX CXEM HaJ€KHOCTU CUCTEM.

7. JABOPATOPHBIE PABOTBI (IABOPATOPHBIN TIPAKTUKYM)

JlaGopaTopHble 3aHATHS HE peaycMOoTpeHb! Y1

Nk wdPE

10.

11.

12.
13.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE@EPATOB

Jlannslit Bug paboThl He ipeaycMoTper YII.
9. HEPEYEHB BOIIPOCOB K 3AYETY

[lepeunciure OCHOBHBIE 3aKOHBI pacpe/IeJICHUsI OTKA30B MPHU pacuéTax HaJIEXHOCTH.
Jaiite onpeneneHue MOHATHI «pabOTOCTIOCOOHOCTD CUCTEMBD», «OTKA3 CUCTEMBD».
[TpuBenuTe KIaccupUKAINIO OTKA30B.

[aiite onpeneneHre HANEKHOCTH CUCTEMBI, YCTAHOBJIEHHOE CTaHIAPTAMH.

B 4ém 3akirogaercss KOMIUIEKCHOCTD MOHATHS «HAIEKHOCTHY?

Ha3oBure ocHOBHBIE OKa3aTeNn O€30TKa3HOCTH, YKAKHUTE CBA3H MEXKIY HUMH.
HazoBuTe 0OCHOBHBIE IOKA3aTENM PEMOHTOIPUTOAHOCTH, YKAXKHUTE CBS3H MEKY HUMH.

Ha3zoBuTe KOMIUIEKCHEIE TTOKa3aTEIN 0€30TKAa3HOCTH 1 PEMOHTOIIPUTOAHOCTHU, TPUBEAUTE UX
CTaTUCTUYCCKHEC OLICHKMU.

Onpenenure 00JIaCTH TPUMEHUMOCTH 3aKOHOB PaCIpeICICHUs CIyYaliHbIX BEJIHMYUH, UCTIOJIb3Yye-
MBIX B TeOpI/II/I HAOACKHOCTH.

YKa)KI/ITe, B KaKHUX cnyqaﬂx HeO6XO)II/IMO I10JIB30BATHCA yce‘{éHHLIM HOpMaHBHBIM pacnpeneHeHI/I—
em?

HazoBuTe OCHOBHBIC CBOMCTBA CTAIIMOHAPHOTO MTyaCCOHOBCKOTO IMOTOKA OTKA30B. Y KaKUTE YCJI0-
BHSI BO3SHUKHOBEHHS TAKHX IIOTOKOB.

[TepeuncinTe OCHOBHBIC HCTOYHUKH U3MEHEHHSI BBIXOHBIX ITAPAMETPOB 0OBEKTOB.

[TepeuncnuTe OCHOBHBIC TIPUUNHBI K3MEHEHUS BBIXOIHBIX TAPAMETPOB OOBEKTOB.
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34.
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36.
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38.
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40.

[lepeuncirre mokasarein COXpaHIEMOCTH.

Ha3oBute 0cHOBHBIE BUABI PACUETOB HAJEKHOCTH.

Urto Ha3bIBaeTCS CTPYKTYPHOUM CXeMOW HaJEXHOCTH?

Kak yuuThIBatoTCs pu pacy€rax HaIEKHOCTH pealbHbIE YCIOBUS IKCIUTyaTallUuU 3JIEMEHTOB,
00BEKTOB M CUCTEM, HA30BUTE OCHOBHBIE METObI pacuéTa HaAEKHOCTH CHCTEM C YIETOM YCIIO0-
BUH UX DKCIUTyaTanuu?

Kak onpenensirorcst ko3 GULMEHTH HArPY3KHU A7 Pa3InYHbIX TUIIOB 3JIEMEHTOB MPHU PA3INYHBIX
BUJIaX HArpy3Ku?

Ha3oBuTe 0CHOBHBIE METO/IBI PACYETOB HAJIEKHOCTH MPU MOCTEIIEHHBIX OTKa3ax.

B xakux ciayyasix npu pacu€rax HaAEKHOCTH UCIIOJIb3YETCs YCEUEHHOE HOPMAJIBHOE pacIpeere-
Hue?

B uém cocTout 0cobeHHOCTh pacuéTa HaaAEKHOCTH TeXHONIornueckux cucrtem? HasoBure ocHOB-
HbI€ KPUTEPUU HAIEKHOCTH TEXHUUYECKUX CHCTEM.

Ha3zoBuTe 0CHOBHBIE CIIOCOOBI 0OECTICUeHHsI 3aJaHHOTO YPOBHS HAIEKHOCTH CHCTEM U OOBEKTOB.
HazoBuTe 0CHOBHBIE BUIBI pe3€PBUPOBAHUS CUCTEM U OOBHEKTOB.

HazoBuTe 0CHOBHBIE BU/IBI CTPYKTYPHOTO pPE3€pBUPOBAHNS HEBOCCTAHABIMNBAEMBIX OOBEKTOB.

B uém paznuune Mexy akTUBHBIM U IACCUBHBIM PE3€PBUPOBAHUEM?

B uém 0co0eHHOCTh pe3epBUPOBAHNS BOCCTAHABINBAEMBIX CUCTEM?

B 4ém ocoGeHHOCTh pe3epBUPOBAHNS DIIEMEHTOB C PA3IMYHBIM XapaKTEPOM OTKa30B?

HazoBuTe 0CHOBHBIE HICTOYHUKH BPEMEHHON M30BITOYHOCTH B CUCTEMAX.

Kakoe koin4yecTBO rpymil CBOWCTB XapaKTEPHO VISl CHCTEM KaK OOBEKTOB UCCIIEIOBAHMSA?
[lepeuncnure THMMYHBIE KPUTEPUU OTKa3a (HapyIIeHUsI pab0TOCTIOCOOHOCTH) TEXHUYECKUX CHUC-
TEM.

B kakux coCTOAHMSIX OTHOBPEMEHHO MOKET HAXOUThCS TEXHUUECKas cuctema?

Kakue BUIIBI CTPYKTYp MOTYT UMETh CUCTEMBI C TOUKU 3PEHUS HaJIeKHOCTHU?

Kaxas monenp HagexxHOCTH HanboJiee XapakTepHa A1l TEXHUYECKUX CUCTEM?

Kaxkoit npuHIun UCoNb3yeTcsl B CUCTEMAaX € MapajlieIbHON CTPYKTYpOit?

[lepeunciute BUIbI CTPYKTYPHOTO PE3EPBUPOBAHMUSI.

Jaiite onpenenenue NoHATHIO «ucnblTaHuey. Knaccudukanys ucnplTanuii Ha HaJIEAKHOCTb.

[To xakuM nmpuU3HaKaM KJIacCU(PUUIUPYIOT ONPENETUTEIbHbIE UCTIBITAHUS?

[To xakuM TpU3HAKAM KJIACCU(PUIMPYIOT KOHTPOIHHBIC UCTIBITAHHS?

Jaiite kaccupuKauio UCTIHITAHUH 110 METOTY KOHTPOJIS.

Ha kakue rpynmnsl pa3ienstoTcs iIaHbl KOHTPOJIS [0 BUTy KOHTPOJIMPYEMOT'0 IIOKa3aTels Ha-
JEKHOCTH?

10. CAMOCTOATEJIBHASA PABOTA OBYYAIOIIIUXCSA

®dopma 00yueHus: OUHas

. O0bem | Popma KOH-
Bua camocTosiTeqIbHOM padoThI

Ha3sBanue pasnejioB 1 TeM B 4a- TPOJIsA
cax
Tema 1. Ilpenmer nayku o | @ IIpopaboTka yueOHOro Marepuaia c YCTHBIN OII-
HaJIe’KHOCTHU UCIIOJIb30BAaHUEM PECYPCOB yUeOHO- poc, TeCTUpO-
METOJIMYECKOT0 U MH(OPMALIMOHHOTO 3 BaHHE

obecneyeHns JUCIUILINHEI,
e [loaroroBka Kk TECTUPOBAHUIO
e [loaroroBka Kk 3a4eTy
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Tema 2. Tloxasarenn Ha- | e [IpopaboTka y4eGHOIro MaTepHaa c YCTHBIN OII-
ACKHOCTH  TEXHUYCCKUX | HCIOJH30BAHUEM PECYPCOB YUCOHO- poc, TECTUPO-
CHUCTEM METOAMYECKOT0 M HHGOPMAIIMOHHOTO 3 BaHUC

o0ecneUYeHNS JUCITUILINHEI;

e [loaroroBka Kk TECTUPOBAHUIO

e [loaroroBka K 3K3amMeHy
Tema 3. Maremarndeckue | o IIpopaboTka yueGHOro MaTepHaa c YCTHBIN OII-
3aBHCUMOCTH JIsl OICHKH | KCITOJIb30BAaHHUEM PECYpPCOB yU4eOHO- poc, TECTUPO-
HaJIC)XHOCTH METOIUYECKOI0 U HHq)OpMaHHOHHOFO 6 BaHUC

oOecreueHUs TUCIUTIINHEL

e JloaroroBka K TECTUPOBAHUIO

e [loaroroBka K 3K3amMeHy
Tema 4. Mognemn pacnpe- | o IIpopaboTka yueOHOro Marepuaa ¢ YCTHBIH OI-
JICJICHUI, UCTIONB3YEMBIX B | HCIIOJB30BAHHEM PECYPCOB y4eOHO- poc, TECTUPO-
TCOPHHU HAACKHOCTH METOIMYECKOT0 U HH(POPMAITMOHHOTO 3 BaHUE

oOecreueHUs TUCIUILINHEL

e [loaroroBka Kk TECTUPOBAHUIO

e [loaroroBka k 3ayery.
Tema 5. OcnoBuble xapak- | e TIpopaboTka yueOHOrO Marepuana ¢ YCTHBIH OI1-
TEPUCTUKN  HAJCKHOCTH | HUCIOJIH30BAHHEM PECYPCOB YUEOHO- poc, TeCTUpO-
3JICMCHTOB 1 CUCTEM METOAUYECKOI'0 U I/IHQ)opMauI/IOHHoro 6 BaHHC

o0ecneYeHHs JUCIUILINHEI;

e [loaroTOBKA K TECTUPOBAHUIO

o [loaroroBka k 3ayery.
Tema 6. Pacuer mokasare- | o IIpopaboTka yu4eOHOTO MaTepHana ¢ YCTHBIH OTI-
JIell HAJIGKHOCTU TEXHHUYE- | HCIOJIb30BAHUEM PECYPCOB yUeOHO- poc, TeECTUPO-
CKHX CUCTEM METOAUYECKOI'0 U I/IH(i)OpMaIII/IOHHOFO 4 BaHHC

oOecreueHus TUCIUTLINHEL

e [loaroroBka Kk TECTUPOBAHUIO

e [loaroroBka k 3a4ery.
Tema 7. Jloruko- | e TIpopaboTka y4eOHOr0 MaTepuaa ¢ YCTHBIN OII-
rpaguyecknue MeTo/bl aHa- | HCIOIB30BAHUEM PECYPCOB YUEOHO- poc, TECTUPO-
JIn3a HaACKHOCTHU U pUCKaA METOJUYECKOTO U I/IH(i)opMauI/IOHHOFO 5 BAaHUC

oOecreueHns TUCIUTLINHEL

e [loaroroBka K TECTUPOBAHUIO

e [loaroroBka k 3a4ery.
Tema 8. Metonrr obecnie- | o TIpopaboTka yueOHOTO MaTepuana ¢ YCTHBIH OII-
YCHUS HAJIC)KHOCTH CIIOK- | HCITOJIb30BAHUEM PECYPCOB yUeOHO- poc, TECTUPO-
HBIX CHCTCM METOIUYECKOIO U I/IH(I)OpMaLII/IOHHOFO 9 BaHUC

oOecreueHns TUCITUTIIAHEL
e [loaroroBka K TECTUPOBAHUIO
e [lonroroBka Kk 3auery.
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11. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECHEYEHUE
JUCHUIINHBI

a) Cniucok peKoMeHyeMOH JUTepaTypbl

OCHOBHAsl JIMTEpaTypa
1. Kmumos, I'. I1. Teopust BepossiTHOCTEH 1 MaTeMaTHdeckas cTaTUCTUKa : yaeOnuk / I'. I1.
KinnmoB. — MockBa : MOCKOBCKHI TOCYAapCTBEHHBIN YHUBEpCUTET UMeHU M. B.
Jlomonocona, 2011. — 368 ¢. — ISBN 978-5-211-05846-0. — TekcT : 31eKTpOHHBIH //

OnekTpoHHO-O0ubnoreunas cucrema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/13115.html

2. Jluteun JI.b., DeMeHTH MaTEeMaTHYECKON CTaTUCTUKH : yueOHoe rmocodue / [[.b. JIuTBuH,
O.H. TaBomkanckas - CtaBponodib : AI'PYC CtaBponosibcKoro roc. arpapHoro yH-Ta,
2015. - 52 c. - ISBN -- - Tekcr : anextponusiii // OBC "KoncyneranT crynenra” : [caiiT]. -
URL : http://www.studentlibrary.ru/book/stavgau_0086.html

JAOMOJIHUTEIbHAS JTUTEpaTypa
1. Bacunpuuk M.IO., MeTop1 MaTeMaTHUECKON CTATUCTUKH : yuel. nmocobue / Bacuibuuk
M.IO., KoBanesckuii A.Il., [lledens I'.C. - HoBocubupck : M3a-so HI'TY, 2016. - 88 c. -
ISBN 978-5-7782-2811-5 - Tekcr : anekrponnsiii // ObC "KoncynpTant crynenta : [caift]. -
URL : http://www.studentlibrary.ru/book/ISBN9785778228115.html
2. CawmconoBa C.A., [Ipaktukym no matemaruueckoit craructuke / Camconona C.A. -
Apxanrenbcek : U] CADY, 2015. - 97 c. - ISBN 978-5-261-01090-6 - TekcT : 37eKTPOHHBIHI
// 9BC "Koncynbrant cryaenta” : [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN9785261010906.html

YueOHO-MeTOINYECKHE PEKOMEHIAIMU
1. MeTtoauueckue yKa3aHus Jisl CAMOCTOSITEIbHON PaOOTHI CTYACHTOB MO TUCIUTLINHE
«OCHOBBI HAJIE)KHOCTH TEXHUYECKHUX cUCTEM» / cocTaButenb: T.M.Bacunesckas.- Yibs-
HoBcK: Y'Y, 2019.

CormacoBaHO:
/ / /
JIO/KHOCTB COTPYIHUKA HAYYHOH OHOITHMOTEKH DUO MOJIHACH nara
0) IIporpammuoe obecneuenne:MoiitOduc Crannaptasiii, OC Anbt Pabouas ctanmus 8
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) lpodeccnonanbupie Ha3b1 ZANHBLIX, HHPOPMAIHOHHO-CIIPABOYHBIEC CHCTEMbI

1. DaexTponno-o6mG.anoTe HbIC CHCTEMBI:

1.1. Ludposoii oGpazosarenstnii pecype IPRsmart : anextponno-oubanoreynas cucrema :
caiir / 000 Komnaaus «Aii Il Ap Memna»n., - Caparos, [2022]. - URL:
http://www.iprbookshop.ru. — Pesxum goctyna: s 3aperucTpup. noabsosareneil. - Tekcr :
NEKTPOHHBIH,

1.2. O6pasoparensuas naardopma FOPAWT : oBpazosatensHbiii pecypc, 3/MeKTpoHHAS
Gubmmoreka : caiit / OO0 Daexrponnoe uamarenscrio IOPAMT. — Mocksa, [2022]. - URL:
https://urait.ru. — PesxnM J0CTYIIa: V15 3aperuCTPHp. NoNb3oBaresei. - TeKeT : 3eKTPOHHBII.

1.3. Baza nannmx «nexrtponnas 6ubmmoreka texuuyeckoro BY3a (OBC «Koncynprant
crysenta») : snexTponHo-6ubmmoteynas cucrema : caiit / OOO [Monurexpecype. — Mocksa,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x, — Pexnm pocryna: juist 3aperucTpup.
nosib3oBareseil. — Teker | 3eKTPOHHBIH.

1.4. OBC Jlans : anexrponHo-OuGmorTednas cucrema : caiit / OO0 9bC Jlaus. — Cankr-
[lerepbypr, [2022]. — URL: https:/e.lanbook.com. — Pexum joctyna: s 3aperucTpHp.
noas3osareneii. — Texker : aneKTpoHHbIH,

1.5. 9BC Znanium.com : 3neKTpoHHO-GnbanOTeyHas cucrema : caiit / OO0 3nanuym. -
Mocksa, [2022]. - URL: http://znanium.com . — Pexum goctyna : Uil 3aperucTpup.
nosb3oBareneit. - TekeT : 21eKTPOHHBII.

2. Koncyasranrlluoe [Dnexrponnsii pecype]: cnpaBounas npasopas cucrema. /000
«Koncyawrant [mocy - Dnexrpon. aan. - Mocksa : Koneynasrantlmoc, [2022].

3. Ba3pl JaHHBIX EPHOANYECKHX HILaHmnii:

3.1. basa panHBIX nepuoguuecknx u3jganuii EastView : anextponnsie xypuanel / OO0
UBHC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum aoctyna :
JUIs @BTOPH3. NoJsib3oBareleit. — TeKCT : a1eKTPOHHBII.

3.2. eLIBRARY.RU: mayunas onextponnas OmOmmoreka : caiir  / OOO Hayunas
Onektponnas bubnmorexka. — Mocksa, [2022]. — URL: http:/elibrary.ru. — Pexxum noctyna @ s
aBTOpPM3. NoJb3oBareseil. — TeKeT : 21eKTPOHHBII

3.3. Dnexrponnas Oubamoreka «Manarensckoro noma «I'peGennukosy (Grebinnikon) :
anextponnas Gubmmorexka / OO0 WUJI I'pebennnkon. ~ Mocksa, [2022], — URL: https://id2.action-
media.ru/Personal/Products. — Pexum jocryna : juis aBTopu3. nons3oparenei. — Teker
IMEKTPOHHBIH,

4. ®Mepepanavuas rocyaapersensas mupopmanuonnas cucrema «Hanmonaannas
aaekTponnas dubanorexa» : yekTpoHnas Gubnnorexa : caiit / ®I'BY PI'B. — Mocksa, [2022]. -
URL: https://ua6.pdp. — Pesxum mocryna : ans rons3osarenei sayadoit 6uGamorexu. — Teker :
NICKTPOHHBIA.

5. SMART Imagebase : nayuno-undopmannonnas 6aza nanueix EBSCO // EBSCOhost :
[noprasn]. - URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8¢552a76d8229047223a7d6dc9¢c&custid=s6895741. — Pexum nocryma @ JUIs  asTopH3.
nons3oBareneit. — M3obpaxenue : 2eKTPOHHEIE.

6. ®epepansusie HHGOPMANHOHHO-00PA30BATEILHBIE OPTAIBI:

6.1. Exnnoe okno soctyna Kk oOpasosaTesbHBIM pecypeanm : (enepansueiii nopran . — URL:
http://window.edu.ru/ . — Teker : 3NeKTPOHHEII.

6.2. Poccuiickoe obpazosauue : (enepanbubiii nopran / yupeaurens @AY «®HLTO». -
URL: http://www.edu.ru. — Texcr : 21eKTpOHHBI.

7. ObGpazopareanunie pecypent Yal'y:

7.1. Dnextponnas Oubnmoreynas cucrema Yal'V @ moayns «Dnexrponnas Oubauorexay
ABUC Mera-TITPO / 000 «Jlata Dxcnpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. —~ Pexum
JIOCTYTIA : AN nojib3oBateseit nayunoi Gnbnnorekn. — Teker : anexTpoHHbIH.

COI'TTACOBAHO: s
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

Aynutopun IS TPOBEIEHUS JICKUUWA, CEMHUHAPCKUX 3aHSATUH, JUIsl BBITOJIHEHUS
71a00paTOPHBIX pabOT U MPAKTUKYMOB, JIJISl TPOBEICHUS TEKYIIETO0 KOHTPOJIS U MPOMEKYTOUHON
aTTeCTaIUU.

AyaUTOpUH YKOMIUJIEKTOBAHBI ~CIEIUATU3UPOBAHHON MeOenblo, Yy4eOHOH JOCKOM.
Aynuropun i TPOBEACHHS JEKIUN 00OPYJOBaHBI MYJIBTUMEIUWHBIM O00OpYHAOBaHUEM IS
npenocrabieHuss uHpopmauuu Oonbliol ayautopuu. [lomerieHus A CaMOCTOSITENbHOM
paboThl  OCHAIICHBbl KOMIMBIOTEPHON TEXHHKOM C BO3MOXKHOCTBIO TOJKIIOYEHHUS K CETH
«utepHeT» M obecrieyeHWeM JAO0CTyNa K 3JIEKTPOHHOM HMH(pOMalMOHHO-00pa3oBaTeIbHON
cpeze, ANEKTPOHHO-OMOIMOTEYHOH crucTeMe.

13. CHEHHUAJIBHBIE YCJOBUS 1JIS1 OBYYAIOLIUXCSA C OTPAHUYEHHBIMU
BO3MOKHOCTAMMU 310POBbS
B cnysae ©HeoOxomuMmocTH, OOydYaloUMMCS M3 4YHCIa JWI C OTPaHWYCHHBIMU
BO3MOXKHOCTSIMH 3JI0OPOBbsI (TI0 3asBJICHUIO OOYYArOIIErocsi) MOTYT TpeiaraThCsl OJHU W3
CIICAYIOIMX BApUAHTOB BOCHPUATHA WHPOpPMALMKM C yYETOM WX HHIUBHIYAIbHBIX
MICUXO(PU3NUECKIX OCOOCHHOCTEH:

— JIJIs1 JIMILI C HApYIICHUSMH 3PEHHS: B TIEYaTHOU opMe yBEIUYCHHBIM MIPUPTOM; B hopme
AJIEKTPOHHOTO JTIOKYMEHTa; B Qopme aymuodaiina (mepeBoj y4eOHBIX MaTepualioB B
aynuodopmar); B medaTHOW ¢opme Ha s3bike bpaiins; WHAMBHIyadbHBIE KOHCYJIBTAI[UH C
NPUBJICUCHUEM TH(IIOCYPIOTIEPEBOUNKA; HHIUBUAYAIbHBIC 3a[aHUsl U KOHCYJIbTAIINY;

— JAus TN C HApYUICHUSMHU Cciyxa: B medaTHoil ¢opme; B (opme 3IeKTpPOHHOTO
JOKYMEHTa; BUAECOMATEPHAIIBI C CYOTUTPaMU; HHIUBUAYATbHBIE KOHCYJIBTAIIMH C TIPUBJICUYCHHEM
CYpIOTNepEeBOIUNKA; HHANBUAYaIbHbIC 3aaHUS U KOHCYIbTAIINY;

— s JUI] ¢ HApyUICHWSMH OIOPHO-ABHTaTENIFHOTO ammapara: B medaTHol (opme; B
dopMe DIIEKTPOHHOTO JOKYMEHTa; B QopMme ayauodaiina; HHAMBUIYyalbHBIE 33JaHUS H
KOHCYJIbTAI[HH.

y g RN
PazpaboTunk AA A AN norent, Maxmya-Axyaos Mapar IOcynosuu
v
TMOJIUCH JoJpkHOCTR, DO
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