MununcTeperBo Hayku 1 Beicmero obpazosanns Poceniickoii Menepanun
Desrepanbroe rocylapcTBeHHoe OHOAKETHOE 00Pa30BATEILHOC YUPCKICHHE
BBICIIIETO 00pazoBaHus
«BaaaumupekHil rocy aperBeHHbIi YHHBEPCHTET
uvenn Anexcanapa F'puropsesuua u Huxoaan Ipuropeesnua Croaerossix»

(Bary)
Hucrnrvy uHopMAHOHHbBIX TEXHOI0I il H PAAHOYIEKTDOHHKH

(HanMeHoBaHHe HHCTHTYTA)

VTBEPKJIAIO:

ﬂ%x‘mp MHCTHTYTA
A AA. Tankun

« X0 Abteme, 2001 .
-

PABOYASA MPOTPAMMA JIHCHHILIHHBI
YHCHAEHHBIE METObI

(HAMMEHOBAHNE AMCIIMILTHHE)

HANPAB/JICHAC NOJATOTOBKH / cHenHAALHOCTL

10.05.04 « ANMHOHHO-AHAJHTHYCCKHE CHCTEMBI 0€20nacH »
(KO H HANNCHOBAHHS BANPABICHHA MOAMOTOBKH (CHCUMATLHOCTH)

HANPABJIEHHOCTH (NPodH.IL) HOArOTOBKH

ABTOMATHIANHA HHPOPMALUMOHHO-AHAJIHTHYECKOH ACHTEILHOCTH
(HunparIcHHOCTS (NPORSLIL ) TONOTONNH ) )

r. Baaaumup

2021 roa



1. EJIX OCBOEHUA JUCHUIIJINHBI

Llenpi0 OCBOCHHS TUCHMIUIMHBI «YUCIIEHHBIE METOJIBI» SIBIAIOTCS 00ECIIE€YeHNUE TOArOTOBKU
CIICIIUATIUCTOB B COOTBeTCTBUU C TpedoBanusamu POI'OC BO 3++ u yueOHOro miaHa 1o
cnenuansHoctu 10.05.04 «MH(pOpMaIMOHHO-aHATUTUYECKUE CHCTEMBI O€30MaCHOCTI.

B mpouecce moaroroBku obecneunBaercs (GOpMHUPOBAHHE y CTYJIEHTOB HAaBBIKOB CO3JIAHUS
KOMIIBIOTEPHO-OPUEHTUPOBAHHBIX BBIUMCIUTEIbHBIX AJITOPUTMOB PELICHMs 3ajad, BOZHUKAIOIIUX B
MPOLIECCe MAaTEeMATUYECKOTO MOJICIMPOBAHHS 3aKOHOB PeajbHOr0 MHUpa U MPUMEHEHUS MO3HAHHBIX
3aKOHOB B IIPaKTHUYECKOM JAedATeNbHOCTU. B mporecce mnpenojaBaHUs IUCHUIUIMHBI M3Y4YaroOTCs
TEOPETUYECKHE OCHOBBI UYHCICHHBIX METOJOB, OCHOBHBIX IMPHEMOB M METOJUK pa3pabOTKU H
IPUMEHEHUE Ha IPaKTUKE METONOB pelleHuss Ha DOBM 3amau BBIYMCINMTENBHONW MaTEMaTHKU C
MCIIOJIb30BAaHNEM COBPEMEHHBIX SI3bIKOB MPOTPaMMHUPOBAHUSI.

3amaun QUCUMIUIMHBL «YUCIEHHBIE METOAbD»: OOYyYHUTh CTYICHTOB OCHOBHBIM METOJIaM
pelieHuss 3a/ad  BBIYUCIUTEIBHOW MaTeMaTHKW; MPUBUTH CTYJEHTaM YCTOMYUBBIE HAaBBIKH
MaTEMaTUYECKOI0  MOJEIMpPOBaHUS C HUCHoJb30BaHHeM OBM; naTe oOmBIT  IIpOBEAEHUS
BBIUMCIUTENbHBIX IKCIIEPUMEHTOB.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JucnumnmHa «YuclIeHHbIe METOJBI» OTHOCHTCSA K o0s3aTenbHOM dacth bioka Bl (kox
b1.0.30). B y4eOHOM IUTaHE MPEIYCMOTPEHBI BHIbI y4eOHON AEATEIBHOCTH, OOECIEYMBAIOIINE
CUHTE3 TEOPETUUECKUX JIEKIUH, J1abOpaTOPHBIX PabOT U CaMOCTOATENbHONU paboThl cTyAeHTOB. Kypc
TECHO B3aMMOCBSI3aH C IPYTUMH JTUCIUIUIMHAMU JAHHOTO IUKJIA.

3. ITTAHUPYEMBIE PE3YJIbTATBI OBYUEHMUS 110 JUCIHUIIJIMHE
[Inanupyembie pe3ynbTaThl OOyYeHUs] TO AUCIMIUIMHE, COOTHECEHHBIE C IUIAHUPYEMBIMHU
pesynbratamu ocBoeHust OIIOII (koMneTeHIIMAMEI U UHIMKATOPAMU JTOCTHKEHUST KOMIIECTSHIINN )

dopMupyemblie [Imarupyemsele pe3ynbTaThl OOYUSHHS [0 TUCIUILTHHE, B HaumenoBanue
KOMIIETEHIIUHA COOTBETCTBUU C MHAUKATOPOM JOCTYIKEHUS] KOMIIETEHIIUU OLIEHOYHOT'O
(xon, comepxanue Nunukarop Pesynbrarhl 00y4eHHUs 110 AUCIUTUIIMHE cpeacrsa
KOMITETCHIIHN ) JOCTHKEHHS
KOMIIETEHIUH|
(x00,
codepacarue
UHOUKAMOpaQ)
OIlK-3.1.1 3HaTh OCHOBHBIE YHCIEHHBIE METOBI U AITOPUTMBbI
pelIeHns MaTeMaTHYECKUX 33134 U3 Pa3/IeioB:
3JIEMEHTHI TEOPUH MTOTPEITHOCTEH, PUOIIKCHIE
(YHKIMIA ¥ UX TPOU3BOJHBIX, YHCIEHHOE
OIIK-3 CnocobeH Ha nuddepeHIUpPOBaHNE U HHTETPUPOBAHNE QYHKIHIA,
OCHOBAHUU YHCIICHHBIE METO/IbI PEIICHHSI CHCTEM JIMHEHHBIX
COBOKYTTHOCTH anreOpandecKux ypaBHEHHUH, BEIYUCICHIE
CYIIECTBYIOIINX COOCTBEHHBIX 3HAYEHHUI M COOCTBEHHBIX BEKTOPOB
MaTEeMaTHYECKUX MAaTpHII, METOBI PEIICHHSI HEMMHEHHBIX YPaBHEHUI
METOOB U CHCTEM HEJIMHCIHBIX YpaBHEHUH, YHCICHHBIC
pa3pabartbIBath, METO/IbI pemeHns 3a1au Koy 1711 0ObIKHOBEHHBIX | TecToBbIe BOITPOCHI
000CHOBBIBATH U muddepeHnnanbHbIX YpaBHEHUH, METO/IbI pEIICHNUS
pean3oBbIBaTh KpaeBbIX 3a71a4 JUIsl OOBIKHOBEHHBIX
NpOLETyPHI PEILICHUS i depeHnaNbHBIX YpaBHEHNH, METO/IbI pEILICHUS
3a1a4 KpaeBbIX 3aj]a4 JJIsl YPaBHCHHUH B YaCTHBIX
npodeccnoHaTLHOM MTPOU3BOTHBIX
JIeSATENBHOCTH OIlK-3.2.1 YMeTh MpUMEHATh Ha TPaKTHKE, pa3pabaTeiBaTh
AITOPUTM IPUMEHIEMOTO METO/A, PEATN30BBIBATh
3TH AITOPUTMBI Ha A3BIKE TIPOTPaMMHUPOBAHUS
BBICOKOTO YPOBHS
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OIIK-3.2.2

YMeTh HCHOJIb30BATh OCHOBHBIC TIOHATHUS X METOBI
BBIYHCIINTEIBHON MaTEMaTHKH, IPAKTUYECKH PEIIATh
TUIWYHBIC 33/1a9 BBIYUCIUTEIFHOI MaTeMaTHKH,
TpeOyoIIHe BEIITONIHEHHS HeOOIbIIoro 00beMa
BBIYHCICHUI

OIIK-3.2.3

YMeTs pemiath 10CTaTOYHO CII0XKHbBIE B
BBIYHCIIATEILHOM OTHOIICHHUH 3a/1a4H, TPEOYIOLIHNX
MPOTPaMMHUPOBAHUS UX U YMCIIEHHON peann3aiuy Ha
KOMITBIOTEPE

OIIK-3.3.1

Brnagets MeTo1aMy U TEXHOJIOTUSMU TPUMEHEHUS
YUCJIEHHBIX METOJOB ISl PEIICHUS MTPUKIATHBIX
3aJ]1a4, CAMOCTOSITEIIFHO OCYIIECTBIIATH BBIOOD
METOJIMKH PEIIEHUS U TIOCTPOSHUS allfOPUTMA TOM
WJIM MHOM 3a7a4M, 1aBaTh IMOJHEINA aHaAIN3
Pe3yIBTaTOB PEIICHHUS U OIICHUBATH TPAHUIIBI
MIPUMEHUMOCTH BHIOPAHHOTO METOa

4. OBBEM U CTPYKTYPA JUCHUIIJINHBI
TpymoeMKOCTh AMCIUIUTIHBI COCTABIISET 3 3a4eTHBIX eanHuIbl, 108 yacos

TemMaTH4ecKuii IJIaH
dhopma o0yueHusi — ouHast

KonTakTHas pabota Dopmer
oOyJaromxcs TEKYIIero
C eJaroru4ecKuM KOHTPOJIA
s pabOTHUKOM = yCIIEBaeMOCTH,
5 o = '3 z thopma §
= g E 5 g o s | MPOMEXKYTOUHOH
Ne HanmeHnoBanue TemM u/unmm 3 3 E e S .| Eo ATTeCTAIHH
n/n pa3aesioB/TeM JUCIIMILINHBI E E = 3 % § g g % (no cemecmpam)
Sl g 2| £ 2|55 ¢
| 2| 8| 5| F5 S
£ 2] :%
E Q, = =
s 8|8
S0 2T
1 [[HorpeumHocTs pe3yjbTaTa YUCIEHHOTO 3 1-2 4 4 4
CILCHHS 3aJIa4H.
2 [PBapmaum nuHEIHON anTeOpHI. 3 3-4 4 4 4
3 [[poGemMa cOGCTBEHHBIX 3HAUCHHUIM 3 56| 4 4 4 PelTHHT-KOHTPOIb
Nel
4 Mertoasl peleHnsT HeTMHESHHBIX 3 7-8 4 4 4
[YpaBHEHUN U CUCTEM HEIMHEWHBIX
paBHEHUH.
5 [[pubnmxenue GyHKINH 1 UX 3 |9-10| 4 4 4
IPOU3BOIHBIX.
6 [ucnennoe nuddepeHnpoBanHue. 3 |11-12 4 4 4 PelTHHT-KOHTPOIb
Ne2
7 [UucieHHOE UHTETPUPOBAHUE. 3 113-14] 4 4 4
8 [UmcieHHBIC METOMBI PEIICHUS 3aJa9U 3 |15-16| 4 4 4
Koty 715t 0OBIKHOBEHHBIX
i epeHnnanbHBIX YpaBHEHUH.
9 [[lopsnok anmpoKCHMAINH Pa3HOCTHOM 3 |17-18] 4 4 4 PelTuHI-KOHTPOIbL
CXxeMbl. MeTOIBI penIeHns Ne3
i depeHnnanbHEIX ypaBHEHUH
BBICIINX TTOPSLIKOB.
Bcero 3a 3 cemecTp: 108 36 36 36 3auer
Hamnnuue B qucrmmuae KIT/KP Her
HTOoro 1o AuCHUILIMHE 108 36 36 36 3auger
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CoaepxxaHue JeKINOHHBIX 3aHATHH 110 JUCHUIINHE

Tema 1. [IlorpemHocTs pe3yJibTaTa UHCICHHOTO peEIIeHUs 3afadyu. VICTOYHMKH H
KJaccu(uKanusi MOTPEeHIHOCTed. AOCONIOTHAS W OTHOCHTENbHAs MOrpemHocTH. DopMbl 3amucu
JaHHBIX. BeruncnurensHas norpemHocts. [lorpemnocts GyHKIuM.

Tema 2. 3amaun TUHEHHON anreOpbl. MeTo bl MOCIeIOBATEILHOTO UCKITIOYCHHSI HEM3BECTHBIX
(meton I'aycca - cxema e€AMHCTBEHHOIO JAejeHHs). MeTon onTUMaiabHOro uckimroueHus. [lonsrue
yuciaa oOycioBieHHocTH Matpull. IlpuMenenuss meroma I'aycca 1uist pacuera onpeaenuTens U
oOpatHOW MaTpuibl. Meron mpocTod urepauuu. JlocTaToyHble YCIOBUS CXOAMMOCTH IIpolecca
utepauuii. OleHKa HOorpelHocTd npubnmkeHuil nponecca urepaunid. Meron 3einensa. Ciyuait
HOpMaJIbHOH crcTeMbl. HeoOxoaumoe U JoCTaTOYHOE yCIOBUE CXOIMMOCTH Ipoliecca 3eiaens.

Tema 3. IlpoOiieMa COOCTBEHHBIX 3HaueHUU. BprumcieHWe COOCTBEHHBIX 3HAYCHHA U
COOCTBEHHBIX BEKTOPOB 110 MeToay KpbulioBa. HaxoxxaeHre HauOobIIero no Moy 10 cOOCTBEHHOTIO
3HAYCHUS MATPHUIIBI 1 COOCTBEHHOTO BEKTOPA.

Tema 4. Meroasl pelnieHUs HEIMHEWHBIX YPaBHEHUM W CUCTEM HEIMHEWHBIX YpaBHEHHM.
Meron Ouceknuii. Meron xopn (meton cexymux). Meron Heiotona (kacarensubix). KBagpatuunas
cxogumocts Merona Herorona. Meron mrepanmii. CXOOMMOCTh M OLICHKAa MOTPEIIHOCTH METOJa
utepanmii. Metox HerotoHa 1u1st cuctemsl AByX ypaBHeHUH. MoauduumpoBannsiii Mmeroa HerotoHa.
Merton utepanuii s cucteM ypaBHeHM. IlonsTHe 0 cxxumaromem otoOpaxeHuu. JlocraTouHoe
YCIJIOBHE CXOJUMOCTH Ipoliecca uTepanuit

Tema S. Ipubnmxenue GyHKIuil 1 ux npou3BoaHbIX. [locTaHOBKA 3a/1auy UHTEPIOIUPOBAHUS
¢ynkumii.  Watepnomsumonnas — ¢opmyna  Jlarpamka.  OmeHka — OCTaTOYHOTO — 4iIEHA
MHTEPNOJSIIMOHHOrO MHorouwieHa Jlarpawyka. MHrepnonsuuoHHas cxema OiTkeHa. KoHeuHsble
Pa3HOCTH pa3iIUyHBIX nopsaakoB. Tabnuua pasnocteil. IlepBast unTepnonsaunonHas cxema Hprorona.
Bropas wuHTepnomsauuonHas cxema Herorona. CrutaliH-unTepniossinusa. MHTeprnonupoBaHue Ha
OCHOBe KyOmueckoro cruiaitHa. [Toctpoenne nonmaoma

Tema 6. Yucnennoe muddepenunpoBanue. UucienHoe audpdepeHIMpoBaHue Ha OCHOBE
MHTEPIOJSIIMOHHOTO MHorowieHa Jlarpamxka (mHorowieHa HproToHa). MeTon HeompeaeneHHbIX
k03 duurentos. [IpaBuiio PyHre npakTuueckoil OLleHKH MOTrPEeIHOCTH.

Tema 7. YucnenHoe wunterpupoBanue. [Ipocteiimme kBaapaTypubie (opmyisl (HopMyIisl
JeBBIX, MpaBbIX, CPEAHUX HOpAMOyroibHUKOB). KBagpatypusle ¢opmynsl HproToHa-Koteca
(popmysel MpPSAMOYTOJIBHUKOB, (hopmyrna Tpamenui, ¢popmyna Cumncona). OneHka MOTPeuIHOCTH
KBaJparyp.

Tema 8. Uwucnennsie Meroawpl pemeHus 3agadn Komm g OOBIKHOBEHHBIX
muddepeHMaIbHbIX YpaBHeHUH. MHTerpupoBanue auddepeHnnanbHbIX ypaBHEHHH C MOMOIIBIO
CTENEeHHBbIX psAA0B. PasHOCTHAs cxema 3a1a4u.

Tema 9. Ilopsiok anmpokcUMalMM pPa3HOCTHOM cxeMbl. Meron Oiinepa. Moaudukanuu
Metona Oinepa. Merton Oinepa Ha mosynenoil cetke. Meroa Pynre-Kyrra. Meronbl perienus
T depeHMaIbHbIX YpaBHEHUH BBICIIMX MOPAaKoB. O npolieMax YMCIeHHON yCTOHYNBOCTH.

Coaeprxanue 1a00paTOpHBIX padoOT MO AMCHMILIHHE
JlabopaTopnasi padora Nel. Tema «3HakomcTBO ¢ nakerom Maple (MathCAD 14). Pemenue 3anau
YUCIEHHBIMUA MeTOlaMu. Mcrionb3oBaHre KOMaH
JlabopaTopnasi paGora Ne2. Tema «Pemienre HelMMHEHHBIX ypaBHEHUN. MeTo1 TPOCTHIX UTEpaLHil»
JlabopaTopnasi pabora Ne3. Tema «PemieHne HelNMMHEWHBIX ypaBHEHUI. MeTon xopa»
JladopaTopnasi padora Ne4, Tema «Permenue HenuHeHBIX ypaBHeHU. MeTton HetoToHa»
JladbopaTopHasi padora NeS. Tema «Pemenue CJIAY»
JladopaTopnasi padora Ne6. Tema «uTepnonsmms MHOrOwIeHOM Jlarpanxay
JlabopaTopHasi padora Ne7. Tema «MuTepnonsauus MmHOrowieHoM HeroToHa»
JlaGoparopnas padora Ne8. Tema «MeTo HAUMEHBIIUX KBAIPATOBY»
JlabopaTopHasi padora Ne9. Tema «Permenue metonom Ditniepay
JladopaTopnasi padora Nel(. Tema «Pemenne metonom Pynre-Kyrra»
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5. OHEHOYHBIE CPEJACTBA JJIAA TEKYIIETI'O KOHTPOJISA YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAIIAU 110 U'TOT'AM OCBOEHUS JTUCITATLIIMHBI
1 YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM PABOTHI
CTYAEHTOB

5.1. Tekyuiuii KOHTPOJIb yCIIeBaeMOCTH
Bonpocekl peidTuHr-kouTpoJas Nel
e JllcrouHuKH MU KiaccU(UKALUSA MOTPEHIHOCTeH. AOCOIIOTHAsE M OTHOCHUTENbHAs MOIPEIIHOCTH.
@DopMbl 3anKcu JaHHBIX. BeraucnutensHas norpemHocts. [lorpenHocts GyHKIum.
e MeTozb! IOCIEA0BATENBHOIO UCKIIIOUEHHSI HEU3BECTHBIX (MeTo ['aycca).
e Merog 'aycca ¢ BBIOOpOM IJ1aBHOIO JIEMEHTA.
e [Ipumenenus merona I'aycca i pacuera onpeaeauTeseld 1 00paTHbIX MaTpPULL.
e Marpuunsiii meton ["aycca
e JlorpemHocTs NpUOIMKEHHOIO PELICHUs] CUCTEM YPaBHEHUI U 00yCIOBIEHHOCTh MaTpHIL.
e Meron mpocroil urepanuu. JlocTaTOYHBIE YCIOBHSA CXOIMMOCTH Ipouecca urepauui. Onenka
MOTPEIIHOCTH MPUOIMKEHUH IIpoLiecca UTeparui.
e Merog 3eiiaens. Ciayyail HOpMaJIbHON CHUCTEMBI.
e HaxoxneHue HauOOJIBLIETO MO MOIYJIIO COOCTBEHHOIO 3HAUEHUS MATPHUIbI U COOCTBEHHOI'O
BekTOopa. CreneHHoi Meroa. MeTos CKaJsipHbIX IPOU3BEIECHUM.
e Meron Oucekuui, METOJ XOpJ, METOJ| KacaTelbHbIX, METOJ HUTEpaluil (JOCTaTOUYHOE YCIIOBHE
CXOJIMMOCTH METO0/1a MPOCTBIX UTEPALIUI).
e Meron Herotona. KBagpatuunas cxonumocts Meroaa HeroroHa. MoauduuupoBaHHBIH METOA
Herorona.
e Merox wurepanuil JUisi CUCTEM HEIMHEWHBIX ypaBHeHuM. Merox HerooToHa mia cucrem
HEJIMHEHWHBIX ypPaBHEHUM.
e [locraHoBKa 3aa4y HHTEPIIOJISILIMY U AalIIIPOKCUMALMU.
e Mmnorounen Jlarpanxa. OnieHKa 0cTaTOYHOrO WieHa MHorodaeHa Jlarpanxa

Bonpoce! pediTHHI-KOHTPOIs Ne2:

e [locTaHoBKa 3aa4y MHTEPIOJIALMH U AlIIPOKCUMALIUH.

e MmnorouneH Jlarpanxa. OnieHKa 0CTaTOYHOrO YWieHa MHOroujaeHa Jlarpanxa

e KoHeuHble pa3HOCTH DPA3IMYHBIX MopsakoB. Tabmuma pasHocteld. IlepBas mHTEpHoNSILIMOHHAS
cxema HeroToHa

e Bropas nnrepnonaunonHas cxema HproToHa. OnieHKa 0CTaTOYHOTrO YIEHA.

e JlHTepnosnpoBaHNe HA OCHOBE KyOUYECKOro CIlIaifHa.

e KBaspaTuyHOE annpoKcUMUpoBaHue GyHKIMNA. MeTol HAaMMEHbIINX KBaIpaTOB.

e JlocTpoeHue NOJIMHOMA HAWJIy4dlIero MNPHOIMKEHHs Ha CUCTEME OPTOrOHAJIBHBIX (YHKIMH.
Koadunuents: Oypne.

e [lonmuHoMmbl YeOblilieBa, OPTOroHaIbHBIE HA CUCTEME PABHOOTCTOANIMX Touek. Hanmmyummii Be16op
CETKH.

Huddepennnponanre Ha ocHOBEe MHOrouwieHoB Jlarpanxka u Herotona.

Meton HeomnpeneaeHHbIX K03 (PHUIINEeHTOB.

IIpaBuno PyHre npakTHyecKoN OLIEHKH MTOTPEITHOCTH.

[Tpocreiimue kBaxpatypHble GOPMYIIBI.

KBanparypusie popmyinbsl HetoTona-Koteca.

OneHKa NOrpenHoCTH KBaAPaTypPBhl.

Bonpocs! peiiTHHI-KOHTpOIs Ne3:
e [lpocreiimue kBagparypHblie GOpMYJIbL.
e KBganparypusie popmynsl HetoTona-Koreca.



OneHka NOorpemHoOCTH KBapaTypsl.

Merton pasznoxenus B psaa Teinopa pemenns 3anaun Komm nins OZY.

Mertopn Diinepa u ero moaupukanuu.

Mertonsl Pynre - Kyrra.

UucneHHOE pelieHne JIMHEHHOTO YPaBHEHHS 2-T0 TOpsAKa (METO/I TPOTOHKH, METO]T CTPEIHObI)
[ToHsiTHE KOHEUHO - PA3HOCTHOM CETKU. ANMPOKCUMAIMS TPOU3BOIHBIX HA KOHEUHO-PA3HOCTHOM
CETKE.

e KOHEYHO - PA3HOCTHBIC ANIPOKCUMALMU MPOU3BOJHBIX, HCIIOJIB3YIOLIME OONIbIIE TPEX Y3JI0B
Pa3HOCTHOM CETKH.

e [lonATHE CXOOUMOCTH PA3HOCTHOM CXEMBI, IPOBEPKA CXOAUMOCTH PA3HOCTHOM CXEMBI.

e OmnpeneneHne annpoKCUMalUU Pa3HOCTHONU CXEMBI.

e OmnpezaeneHue yCTOMYMBOCTUA PA3HOCTHOM CXEMBI.

e (CXoAMMOCTb Kak CJIEJCTBHE alllPOKCUMAIMK U YCTOWYMBOCTH (TeopeMa Jlakca).

e JlubdepeHunanbHoe TPUOINIKEHNE PA3HOCTHOM CXEMBI.

e KaHOHMYECKAs 3aMCh PA3HOCTHOM CXEMBI.

e VYCTOMYMBOCTB KaK OIPAHMYEHHOCTh HOPM CTEIIEHEN ollepaTopa nepexosa.

e HeoOxoaumblil COEKTPaIbHBIN IPU3HAK YCTOMYMBOCTU. AJITOPUTM NPUMEHEHUS IPU3HAKA.

5.2. [IpomeskyTOYHAs aTTeCTANUS
I[IpumepHbIii epeyeHb BOMPOCOB K 3a4eTy

VcTouHUKH U KiaccU(pUKaLMs OrpelHocTed. AOCOIIOTHAS U OTHOCUTENbHAS! TOTPELIHOCTH.
®opMmel 3anKcy JaHHBIX. Beraucnutenphas norpemHocts. [lorpenHocts GpyHKIUN.

Mertobl ocne10BaTeIbHOIO HCKIIFOUEHNS HEM3BECTHBIX (MeTo[ ["aycca).

Merton 'aycca ¢ BBIOOpOM IJIaBHOTO 3JIEMEHTA.

[Tpumenenus metoaa ["aycca i pacuera onpeaenuTene u 0OpaTHBIX MaTPULL.

Marpuunsiii meroz 'aycca

[TorpermHocTs NPUOINKEHHOTO PEILICHHs CUCTEM YpaBHEHUN U 00YCIIOBIEHHOCTh MATPHIL.
Merona npoctoii utepamnuu. JlocTtatouHbie yCIOBHUS CXOIUMOCTH Tpoliecca utepanuii. OneHka
HOTPEIIHOCTH NPUOJIMKEHUH Tpoliecca UTeparuii.

9. Meropn 3eiinens. Ciy4ait HOpMaJIbHON CHCTEMBI.

10. HaxoxaeHue HauOOJBIIEro MO MOJYJII COOCTBEHHOI'O 3HAYEHHs MATpHULbI U COOCTBEHHOTO
BekTopa. CreneHHoi MeToa. MeTo | cKalsipHbIX IPOU3BEICHUI.

11. Meron Oucekiuii, METOJ XOpJ, METO/ KacaTelbHbIX, METOA MTepaluil (J10CTaTOYHOE yCIOBHE
CXOAMMOCTH METOa MPOCTHIX UTEpALIUil).

12. Meron Herotona. KBagpatuunas cxonumocts metoga HeioroHa. MoauduimpoBaHHbIil METO
Herorona.

13. Meron wrepamuii uis cHCTeM HENUWHEHHBIX ypaBHeHUW. Merton HproToHa nmns cuctem
HEJIMHEHHBIX YPABHEHUN.

14. TloctaHOBKa 3aJjauu MHTEPIIOJISALUHN U AalIIIPOKCUMAIUH.

15. MHuorounen Jlarpanxa. OLeHka OCTaTOYHOTO WieHa MHorouwieHa Jlarpanxka

16. KoneuHnsle pazHOCTH pa3iMyHbIX NopsakoB. Tabmuna pasHocteil. IlepBas MHTEPHIONAMOHHAS
cxema HeroToHa

17. Bropas unrepnonsiuonHas cxema HproToHa. OlieHKa OCTaTOYHOTO YJIeHa.

18. MHTepmnoaupoBaHUE HA OCHOBE KYOMYECKOTO CIUIaliHa.

19. KBagpatnuHoe anmpokcUMUpoBaHue (GpyHKIMI. MeTo1 HauMEHBIIMX KBaIPaToB.

20. TocTpoeHne MoNMHOMA HAWIYYIIETO MPHOIMMKEHHS Ha CHUCTEME OPTOTOHAIBHBIX ()YyHKIIHH.
Koadduunentsr Dypre.

21. TomuHOMBI YeOblmeBa, OPTOTOHANBHBIE HA CHUCTEME PAaBHOOTCTOSIIMX TodeK. Hammydmmit
BBIOOP CETKH.

22. TuddepennupoBanue Ha oOcCHOBE MHOTOWIEeHOB Jlarpanxa u HeroToHa.

N~ wNE



23. Meroa HeompeaeeHHbIX KO UITUESHTOB.

24. TlpaBuino PyHre mpakTH4YeCKOl OIIEHKH MOTPEITHOCTH.

25. Tlpocreiimue KBaapaTypHbIe GOPMYIIBL.

26. KBaaparypusie hopmyinsl HeroTona-Koreca.

27. OreHKa MOTPENIHOCTH KBAAPATYPHI.

28. Merton pasnoxkeHus B psaja Teinopa pemenus 3agaun Komm s O1Y.

29. Mertopa Diinepa u ero Mmoaudukanuu.

30. Meroast Pynre - Kyrra.

31. YucneHHoe peuieHne JIMHEHHOr0 YpaBHEHUS 2-TO MOPpsAIKa (METO] IPOTOHKU, METOJI CTPEIILOBI)
32. lloHATHEe KOHEYHO - PA3HOCTHOM CETKH. ANMpPOKCHMAIUsl MPOU3BOJHBIX Ha KOHEYHO-
Pa3HOCTHOM CETKE.

33. KoHeuHO - pa3HOCTHBIE aNMpPOKCHUMALUK MPOU3BOJHBIX, MCHOJB3YIOLIHE OONbIIE TPEX Yy3J0B
Pa3HOCTHOM CETKH.

34. TloHATre CXOAMMOCTH Pa3HOCTHON CXEMBbI, IPOBEPKA CXOUMOCTH PAa3HOCTHOM CXEMBI.

35. Omnpenenenre anmpoKCUMAIIUU Pa3HOCTHOU CXEMBI.

36. OmnpeneneHre yCTOMYMBOCTH PA3HOCTHON CXEMBI.

37. CxoauMOCTh KaK CIICJCTBHE alllIPOKCHUMAIIMH U yCTOMYUBOCTH (TeopeMa Jlakca).

38. MuddepenumnanbHoe TPUOIMIKEHNE PA3HOCTHOM CXEMBI.

39. Kanonwnueckas 3amuch pa3HOCTHOM CXEMBI.

40. YcToH4MBOCTh KaK OTPaHUYEHHOCTh HOPM CTEINEHEH oneparopa nepexo/a.

41. HeoOxoauMmblii CHEKTPAIBHBIN MPU3HAK YCTOMYUBOCTH. AJITOPUTM IIPUMEHEHUSI IPU3HAKA.

5.3. CamocTosiTe/IbHAsI padoTa 00y4aKOIIEr0Cs.
IIpumepHBIE BONPOCHI M 3a1aHNUS I CAMOCTOATEILHOM PadOThI CTYACHTOB
1. Teopus mnorpemHocteil. AOCOIIOTHAS U OTHOCUTENbHAs norpemHoctd. IlorpemHocTu
BBIYHCIICHUM.
YucneHHbie METOABI TUHEHHOM alireOphI.
YucneHHble METO/1bl IMHEHHOM anreopsl.
CucreMsl TuHEHBIX ypaBHeHUN. Onpenenurenu. O0paiieHre MaTpHil.
Meron I'aycca penieHust cucTeM JIMHENHBIX YPaBHEHUN.
Merton 'aycca ¢ BBIOOpOM TJIaBHOTO 3JIEMEHTA.
Brruucnenue obparHoit MaTpuiisl MetogoM JKopaaHa.
Breruncnenue onpenenurenei.
Meron pOroHKH.
. Meroasl SIkobwu, 3eiiaens u perakcaium.
CoOcTBeHHbIE 3HAUCHHSI CAMMETpUYHON MaTpuIlbl. Metoa SIko0u
. UnCIIeHHBIE METO/IbI aHAIN3A.
. HucnenHoe pemlenue ypasaeHui suaa f(x)=0.
. Meton urepanuii. Merog HeroTona. Meron aeneHus oTpe3Ka MmorosaMm.
Pemenue cucreM HeIUHENHBIX ypaBHeHu. Meron urepanuii. Meton Herotona.
MeTton rpalMeHTHOTO CITyCKa.
. Anmpokcumanus U UHTepnosuus QyHKIUH.
MHuorounen Jlarpanxa.
KyOuueckue crimaitHbl.
. MeToq HaMMEHbIINX KBaIpaToOB.
21. Yucnennoe wuHTerpupoanue. dopmyna TpsMoyroibHHKOB. Dopmyna Tparenuun. dopmyna
napabour.
22. Yucnennoe pemienne nupGepeHInaibHbIX YpaBHEHHH.
23. Meron Diinepa. Meton Pynre-KyTTh1.
24. Cucremsl tuhepeHInaTbHBIX YPAaBHEHUH.
25. PazHocTHBIE  Meron  peuieHus — aud@epeHIHaNbHBIX  YpaBHEHUH.  Anmpokcumarius,
YCTOWYMBOCTb, CXOAUMOCTD.

LCoNoOAWN
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26. YpaBHeHHe KOJeOaHHs CTPYHBI C 3aKpPETNICHHBIMH KOHIIAMHU.
27. YpaBHEHHE TEIJIOMPOBOTHOCTH.
28. YucrneHHbIe METO/IbI ONTUMHU3AUN. MeTOa TUXOTOMHUU. MEeTOoT 30JI0TOTO CEUYEHUSI.

@®oH  oueHouHbIX MartepuaioB  (POM) g mpoBeleHUS — aTTECTAallMd  YPOBHS
Cc(OPMHUPOBAHHOCTH KOMIIETEHLIMH OO0YyYalOUXCs MO JUCHMIUIMHE O(OPMIISIETCS OTAEIbHBIM
JIOKYMEHTOM.

6. YHAEBHO-METOANYECKOE U UTHO®POPMAIIMOHHOE OBECIIEYHEHUE

TUCIHATLTAHBI
6.1. KuuroodecneueHHOCTH
HanmenoBanue nurepaTypbl: aBTOp, Ha3BaHUE, Ton KHUT'OOBECITEHEHHOCTD
BUA U3aHUA, U30aTCIbCTBO N3JaHUA Hamugue B AJICKTPOHHOM KaTajiore
€)e
OcHoBHas auTepaTypa*™
YucneHHbIe METOABL: yueOHOE mocobue: [16+] / 2018 | https://biblioclub.ru/index.php?page=book&id
I1. K. Kopnees, E. O. Tapacenko, A. B. ['najgkos, =562830 (nara obpamenus: 14.09.2021)
M. A. Jlepsoun; CeBepo-KaBkasckuii ¢enepanbHblii
yHuBepcuteT. — CraBponons, 2018. — Y. 2. — 107 c.
T'unemyTauHoB, P. @. YucaeHHBIE METOBL: YYeOHOE 2018 | https://biblioclub.ru/index.php?page=book&id
nocobue / P. ®@. 'mnemyTtannos, K. P. XabubymnnuHa; =500887 (nara obpamenus: 14.09.2021)
MunucrepcTBo oOpazoBanus u Hayku Poccun, Kazanckuit
HAI[OHAJILHBIN UCCIICA0BATEIbCKIIA TEXHOIOTHICCKHI
yauBepcureT. — Kazanp, 2018. — 92 c. — ISBN 978-5-7882-
2427-5
Kopmees, I1. K. HucnenHbie MeToibl: yueOHOE MOCOOHE: 2017 | https://biblioclub.ru/index.php?page=book&id
[16+] /II. K. Koprees, E. O. Tapacernko, A. B. ['mankos; =563066 (mata oopamenus: 14.09.2021)
CeBepo-KaBka3sckuii QpenepanbHbBI YHUBEPCUTET. —
CraBponosb, 2017. — Y. Yacte 1. — 145 c.
OpemikoBa, M. H. UncneHHbIe METOIBI: TCOPHS U 2015 | https://biblioclub.ru/index.php?page=book&id
anroput™mel / M. H. OpemikoBa; CeBepHblil (ApKTHYECKHIA) =436397 (nara obpamienus: 14.09.2021)
(enepanpHbIit yHUBepcuTeT UM. M. B. JlomoHOCOBa. —
Apxanrensck: CeBepHblil (ApkTrueckuit) henepanbHbIN
yuusepcuret (CADPY), 2015. — 120 c. — ISBN 978-5-261-
01040-1
JlonosHUTENbHAS IUTEPATypa
Ddopmaiies, B. ®@. YucneHnHbie METO/IbI: YISOHUK / 2006 | https://biblioclub.ru/index.php?page=book&id
B. ®. ®opmanes, . JI. PeBu3nukoB. — MockBsa: =69333 (mata obpamenus: 14.09.2021)

dusmariut, 2006. — 399 ¢. — ISBN 5-9221-00479-9

[Mumenos, B. T'. YuciaeHHble METOIBI : yueOHOE TOCOOHE : B 2014 | https://biblioclub.ru/index.php?page=book&id
2 yactsix / B. I'. Tlumenos, A. b. JIO)KHHUKOB ; YpasibCKuit =275819 (nara obparmenus: 14.09.2021)
(henepanbHBINA yHUBEpCUTET UM. TiepBoro [Ipe3uaenrta
Poccuu b. H. Enpiiuna, FO. A. Meneunnona. —
ExarepunOypr, 2014. — Y. 2. — 107 c¢. — ISBN 978-5-7996-

1342-6
Iagpumnna, O. H. UncieHHbie METOIBI: yueOHOE TTOCOOHME 2011 | https://biblioclub.ru/index.php?page=book&id
/ O. H. T'aBpummHa, 0. H. 3axapos, JI. H. ®omuHa. — =232352 (nara obpamenus: 14.09.2021)

KemepoBo: KemepoBckuil rocy1apcTBEHHBII yHUBEPCUTET,
2011. — 238 c.— ISBN 978-5-8353-1126-2

Bbanabko, JI. B. Uncnennsie MeToabl: yuyebHOe mocodue / 2014 | https://biblioclub.ru/index.php?page=book&id
JI. B. bana6ko, A. B. Tomunosa; CeBepHblii =436331 (nara obpamenus: 14.09.2021)
(ApxTrueckuit) penepanbHbii yHHBEpcuTeT MM. M. B.
JlomonocoBa. — Apxanrensck: CeBepHBIN (ApPKTHYECKHA)
tdenepansnblit yauBepcureT (CADY), 2014. — 163 c.—
ISBN 978-5-261-00962-7



https://biblioclub.ru/index.php?page=book&id=562830
https://biblioclub.ru/index.php?page=book&id=562830
https://biblioclub.ru/index.php?page=book&id=500887
https://biblioclub.ru/index.php?page=book&id=500887
https://biblioclub.ru/index.php?page=book&id=563066
https://biblioclub.ru/index.php?page=book&id=563066
https://biblioclub.ru/index.php?page=book&id=436397
https://biblioclub.ru/index.php?page=book&id=436397
https://biblioclub.ru/index.php?page=book&id=69333
https://biblioclub.ru/index.php?page=book&id=69333
https://biblioclub.ru/index.php?page=book&id=275819
https://biblioclub.ru/index.php?page=book&id=275819
https://biblioclub.ru/index.php?page=book&id=232352
https://biblioclub.ru/index.php?page=book&id=232352
https://biblioclub.ru/index.php?page=book&id=436331
https://biblioclub.ru/index.php?page=book&id=436331

6.2. [lepuoanyeckue U3IaHUA

1. DnektponHbii xypHan «3ammrta wHbopmarmu. Mucaigy ISSN 2413-3582, Pexum mocryma:
http://inside-zi.ru/pages/about.html
2. DnexkTpoHHBIN KypHal «CUCTeMbl 0€30M1aCHOCTU CBA3H U TEIEKOMMYHUKAILU» —KOMITAaHUS

«I'porex», Mocksa [Daektponnsiii pecype] / URL: http://sccs.intelgr.com/

3. }KypHan «MarteMmaTnuueckoe MOACIIMPOBAHUE MW YHCIICHHBIE MCTOIBD). Pexum JA0CTyIa:
http://mmcm.bmstu.ru/information/;

6.3. UuTepHeT-pecypchl

1.  OO6pazoBarensHblii cepep kKadeapsl U3U.— Pexxum noctyna: http://edu.izi.vlsu.ru

2 Nudopmanmonnas odpazoBarenbHas ceTb.- Pexxum noctyma: http://ien.izi.vlsu.ru

3. BayrtpuBy3oBckue uznanus Bil'Y.— Pexxum nocrymna: http://e.lib.visu.ru/

4 MHTYMUT. HanuoHansHbINH OTKPBITEINA YHUBEpCUTET.— Pexxum qocryma: http://wwwe.intuit.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

3aHATUSA OPOBOJATCS B ciieAyrommx ayautopusix Bal'V (kopmyc Ne2) no agpecy r. Bragumup,
yi1. benokoHcko#, 1. 3.

ayn. 408-2, JlekumoHHas ayIuTOpHs, KOJIMYECTBO CTyAeHUecKuX mecT — 50, miomans 60 M2,
OCHAIIIEHUE: MYyJIbTUMenitHOe 00opyaoBanue (MHTepakTuBHas nocka Hitachi FX-77WD, npoekTop
BenQ MX 503 DLP 2700ANSI XGA), noytoyk Lenovo ldea Pad B5045

aya. 427a-2, nmabGopaTopusi CETEBBIX TEXHOJOTHM, KOJWYECTBO CTYyJIEHUYECKHX MecT — 14,
Ioma s 36 M2, OCHAIIEHHE: KOMITBIOTEPHBIN Ki1ace ¢ 8 pabounmu crannusmu Core 2 Duo E8400 ¢
BeIxo0M B Internet, 3 mapmpyrtusatopa Cisco 2800 Series, 6 mapiipytuzaropo Cisco 2621, 6
kommyTaropoB Cisco Catalyst 2960 Series, 3 kommyTtaropa Cisco Catalyst 2950 Series, kommyTaTop
Cisco Catalyst Express 500 Series, npoekrop BenQ MP 620 P, skpaH HAacTEHHBIH PYJOHHBIN.
JluueH3noHHOE  mporpaMMHOe  o0ecreyeHue: — omepanuoHHas — cucrema — Windows 7
[TpodeccnonanbHast, oducHeii nmaker npuioxkeHuit Microsoft Office IIpodeccnonanbHbIil MmITIOC
2007, 6ecriaTHO pacHpocTpaHseMoe IPOorpaMMHOe oOecreyeHre: JTMHEeKa HHTErpUPOBAaHHbBIX Cpel
pa3paborku Visual Studio Express 2012, mporpammubsiii mnpoaykt Buptyanmusamuu Oracle VM
VirtualBox 5.0.4, cumynsarop cetu nepenaun aaHHbeix Cisco Packet Tracer 7.0, nHTerpupoBaHHas
cpena pazpabotku mporpammuoro odecrieuenus IntellilJ] IDEA Community Edition 15.0.3.

ayn. 4276-2, YHL «KowmmuiekcHas 3ammura OOBEKTOB HMH(OpMaTH3alMKW», KOJIUYECTBO
CTyJEHYEeCKMX MecT — 15, muomane 52 M2, ocHallleHHE: KOMIBIOTEpHbIN Kiacc ¢ 7 pabouumu
crannusiva  Alliance Optima P4 ¢ Beixogom B Internet, xommyrartop D-Link DGS-1100-16
MyJIbTUMEANHHBINA KOMIUIEKT (poekTop Toshiba TLP X200, sxpan HacTeHHBIN PYJIOHHBIH), TPUOOP
ST-031P «IIupanubs-P» MHOroyHKIIMOHAIBHBIA TMOUCKOBBIN, HpuOOp «YiaH-2» TOUCKOBBIH,
BUOpoakycTHueckuil reneparop myma «Conata AB 1M», umuratop paboThl CpeICTB HEJIETAIbHOTO
cbeMa nHpopmanuu, padorarouux mno paguokasany «llIunosHuk», ananuzatop cnekrpa «GoodWill
GSP-827», uanukatop noist «SEL SP-75 Black Hunter», yctpoiicTBo Gi1okupoBaHus pabOTHI CHCTEM
MOOWIBHONW  cBsi3M  «Mo3aiika-3», yCTpOHCTBO  3allUThl  TeNe()OHHBIX IEPErOBOPOB  OT
npocnymmBanus  «[Ipokpyct 2000», nuktopon Edic MINI Hunter, noxatop «Pomauk-2K»
HEJIMHEHHBIM, KOMIUIEKC NPOBENEHMUS aKyCTHUYECKUX M BHOpPOAKyCTHUYECKMX H3MepeHui «Crnpyt
MuHU-A», Buaeopeructparop uudponoit Best DVR-405, reneparop llyma «I['HOM-3»,yueOHO-
UCCIIEIOBATEIbCKUI KOMIUIEKC «CBEpXIINPOKOMOIOCHbIE OeCpoBOAHbBIE ceHCOpHbIe ceTh» (Nano
Xaos), ckanupyromuii npueMHuK «Icom IC-R1500», anamuzarop cereit Wi-Fi Fluke AirCheck ¢
aKTUBHOU aHTeHHOU. JIunensnonHoe nporpamMuoe obecrnieuenue: Windows 8 IlpodeccuonanpHas,
opucHbli maker mnpuioxkeHnuid Microsoft Office IIpodeccuonanbubiii mmoc 2010, OecrutatHo
pacrpocTpaHsieMoe MporpaMMHOe OOecreueHHe: JIMHEeHKa WHTETPUPOBAHHBIX Cpell pa3paboTKu
Visual Studio Express 2012, uncTpyMeHT UMUTaMoHHOr0o Moaenupoanus AnyLogic 7.2.0 Personal
Learning Edition, naTerpupoBanHas cpeia pa3padboTku mporpammuoro obdecreuenus IntelliJ IDEA
Community Edition 14.1.4.
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PaBouyto mporpammy coctasi gouent kadenps U3M Asckcanipos A.B. Laarh 2
(DHO, somsHOCTI, NOANHCSH) /

Penensent
(npeacrasuTens paboTonarens) 3am

K.1.H. Beprunenckuii H.B,

[Tporpamma pacemoTpena i ono6pena Ha 3aceanuu Kadeaps . H3H

Tpotokon Ne 7 or J50F A rona //
3aseaytommii kKadenpoi a.1.1., npodeccop N\
(®PHO, non.;?/cs)

Paboyas nporpamma paceMoTpena # o106pena
Ha 3acejanuM  yuebHO-MeTOAHYeCKOH Komuccnm cnenmanbHocty 10.05.04  «Mudopmanuonno-

/MLIO. Monaxos/

AHAIHTHYCCKHC CHCTEME! Be30IaCHOCTHY i

Mporokoa Ne 7 ot 2.2l rona %

[Tpeacesarens KoMHCCHH A.T.H., ipodeccop \ /M.IO. Monaxos/
(/ PHO, 101%HOCTS, NOIMHCH )

JIMCT NEPEYTBEPAIEHHS
PABOYEH ITPOrPAMMBI IMCLMILTHHBI

PaGouas nporpamya ogoGpena na 20 A< A2 120 ? 4 vueDHbIH roj

[lpoTokon sacenanns kadeaps Ne A4 ot J"-!F Jfr’{ »f'.«i_«,mua /
Jasenyiowmii kadeapoil _a.1.n., npodeccop l\ ‘-'..' M0, Monaxos/

(MO, nu,_rL i}l/-u

PaGoyas nporpamma o106pena Ha 20 /20 yueOnsii roj

[Mporoxon 3acenanns Kadeape No oT rojaa
3aseayommit kadeapoii /M.IO. Monaxos/

Pabouas nporpamma o ao6pena na 20 /20 y%ﬁuuﬂ roa

[Tporokon sacenanns kadeapn Ne o1 roja
3asenyromuit kaheapoii /M.IO. Mouaxon/

PaGoyas nporpamma o 106pena na 20 /20 y4eOHbIi ros

[TpoTokon 3acenanns Kadeapn Ne oT roja
3aseayommii kapeapoii /M.IO. Monaxon/
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JUCT PETUCTPAIIMA UBMEHEHUWI
B pab0vyI0 IPOrpaMMy AUCHUILINHBI YucieHnvlie Memoosl
00pa3oBaTeNbHON MPOrPaMMBI CTICIIUATILHOCTH

10.05.04 «MHpOpMaIIMOHHO-aHATTUTUIECKHAE CUCTEMBI 0€30ITaCHOCTHY

Howmep Buecensr n3MeHEHUS B YaCTH/pa3aeibl Hcnonuurens OcHoBaHUe
HU3MEHEHUS paboueii mporpaMmbl [)5(0) (HOMeEp U JaTa MPOTOKOJIA
3acemanus kadeapsr)
1
2
3aBenyronuii kageapoit /M.IO. Monaxos/

Tloonuce DUO




