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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 IIPAKTUYECKOM JeATeabHOCTU. B mporecce npenopaBaHusl IUCLUUIUIMHBI HM3Y4arOTCs
TEOPETUYECKHE OCHOBBI UHCJICHHBIX METOJOB, OCHOBHBIX MPHEMOB M METOAMK pa3paboTKu u
IPUMEHEHUE Ha IPaKTUKE METONOB pelleHuss Ha DOBM 3amau BBIYMCINMTENBHONW MaTEMaTHKU C
HCIIOJIb30BAaHNUEM COBPEMEHHBIX SI3bIKOB MPOTPaAaMMHUPOBAHUS.

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
b1.0.34). B y4eOHOM IUTaHE MPEIYCMOTPEHBI BHIbI y4eOHON AEATEIBHOCTH, OOECIEYMBAIOIINE
CUHTE3 TCOPETHUYCCKHX JICKITUH, JJA0OPATOPHBIX PAOOT M CAMOCTOATEILHOU 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 (koMneTeHIMAMEI U UHIMKATOPAMU JTOCTHKEHUSI KOMIIETSHIINN )

dopMupyemblie [Imarupyemsele pe3ynbTaThl OOYUSHHS [0 TUCIUILTHHE, B HaumenoBanue
KOMIIETEHIIUHA COOTBETCTBUU C MHAUKATOPOM JOCTYIKEHUS] KOMIIETEHIIUU OLIEHOYHOT'O
(xon, comepxanue Nunuxarop 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 PEIICHUSI CUCTEM JIMHEHHBIX
COBOKYTTHOCTH anreOpandecKux ypaBHEHHUH, BEIYUCICHIE
CYIIECTBYIOIINX COOCTBEHHBIX 3HAYEHHUI M COOCTBEHHBIX BEKTOPOB
MaTEeMaTHYECKUX MAaTpHII, METOBI PEIICHHS HENUHEHHBIX YpaBHEHUI
METOOB U CHCTEM HEJIMHCIHBIX YpaBHEHUH, YHCICHHBIC
pa3pabartbIBath, METO/IbI pemeHns 3a1au Koy 1711 0ObIKHOBEHHBIX | TecToBbIe BOITPOCHI
000CHOBBIBATH U i depeHnaNbHBIX YpaBHEHNH, METO/IbI pEILICHUS
pean3oBbIBaTh KpaeBbIX 3a71a4 JUIsl OOBIKHOBEHHBIX
NpOLETyPHI PEILICHUS i depeHnaNbHBIX YpaBHEHNH, METO/IbI pEILICHUS
3a1a4 KpaeBbIX 3aj1a4 JJIsl YPaBHCHHUI 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, CAMOCTOSITEIIEHO OCYIIECTBIIATH BHIOOD
METOJIMKH PEIIEHUS U TIOCTPOSHUS allfOPUTMA TOM
WJIM MHOM 3a7a4M, 1aBaTh IOJIHBIN aHaIn3
Pe3yIBTaTOB PEIICHHUS U OIICHUBATH TPAHUIIBI
MIPUMEHUMOCTH BHIOPAHHOTO METOa

4. OBBEM U CTPYKTYPA JUCHUIIJINHBI
TpynoeMKOCTh JTUCIUILTMHBI COCTABIISCT 2 3a4€THBIX SIMHHUIIBI, /2 Jaca

TemMaTH4ecKuii IJIaH
dhopma o0yueHusi — ouHast

KonTakTHas pabora Dopmer
oOyJaromxcs TEKYIIero
C eJaroru4ecKuM KOHTPOJIA
- paboTHHUKOM = yCIeBaeMOCTH,
£ = = | 3 = dopma
= g = 5 g T « | MIPOMEXYTOUHOMI
Ne HanmeHnoBanue TemM u/unmm 3 3 E e g .| E 5 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 9 1-2 2 2 4
CILCHHS 3aJIa4H.
2 [Bajauu JMHEHHOM anre6phl. 9 34 2 2 4
3 [[pobmema cOOCTBEHHBIX 3HAYCHHUN 9 5-6 2 2 4 PeliTuHr-KOHTpPOIBL
Nel
4 Mertoasl peleHnsT HeTMHESHHBIX 9 7-8 2 2 4
[YpaBHEHUN U CUCTEM HEIMHEWHBIX
paBHEHUH.
5 [[pubmmxenue GyHKINH 1 UX 9 |9-10| 2 2 4
IPOU3BOIHBIX.
6 [Hucnennoe nuddepenunponanue. 9 |11-12 2 2 4 PeifTuHr-KOHTpOIH
Ne2
7 [UucneHHOE MHTErPHPOBAHUE. 9 |13-14] 2 2 4
8 [UmcieHHBIC METOMBI PEIICHUS 3aJa9U 9 |15-16| 2 2 4
Koty 715t 0OBIKHOBEHHBIX
i epeHnnanbHBIX YpaBHEHUH.
9 [[lopsnok anmpoKCHMAINH Pa3HOCTHOM 9 |17-18 2 2 4 PelTuHI-KOHTPOIbL
CXxeMbl. MeTOIBI penIeHns Ne3
i depeHnnanbHEIX ypaBHEHUH
BBICIINX TTOPSLAKOB.
Bcero 3a 3 cemecTp: 72 18 18 36 3auer
Hamnnuue B qucrmmuae KIT/KP Her
Hroro no nucruruimye 72 18 18 36 3auer
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CoaepxxaHue JeKINOHHBIX 3aHATHH 110 JUCHUIINHE

Tema 1. [IlorpemHocTs pe3yJibTaTa UHCICHHOTO pelIeHus 3aaadd. VICTOYHMKH U
KJaccu(uKanusi MOTpeHIHoCTed. AOCONIOTHAS W OTHOCHTENbHAs MOrpemHocTH. DopMbl 3amucu
JaHHBIX. BeruncnurensHas norpemHocts. [lorpemnocts GyHKIUM.

Tema 2. 3amaun TUHEHHON anreOpbl. MeTo bl MOCIeIOBATEILHOTO UCKITIOYCHHSI HEM3BECTHBIX
(meton T'aycca - cxema €QMHCTBEHHOIO JAeJeHMsA). MeToJ onTUManbHOro uckmoueHus. [lonsrue
yuciaa oOycioBieHHocTH Matpull. llpumenenuss meroma ['aycca [uist pacuera oOInpenenuTens u
oOpatHOW MaTpuibl. Meron mpocTod urepauuu. JlocTaToyHble YCIOBUS CXOAMMOCTH IIpolecca
utepanmii. OIeHKa MOTPeIIHOCTH NpuOIMKeHui mpouecca utepanuii. Meron 3eiigens. Ciyuait
HOpMaJIbHOH cucTeMbl. HeoOxoaumoe 1 J0CTaTOuHOE YCI0BHUE CXOAUMOCTH Ipolecca 3elens.

Tema 3. IlpoOiieMa COOCTBEHHBIX 3HaueHUU. BprumcieHMe COOCTBEHHBIX 3HAYCHHA U
COOCTBEHHBIX BEKTOPOB 110 MeToay KpbuioBa. HaxoxxneHne HanOobIIero no MoayI0 cOOCTBEHHOTO
3HAYCHUS MATPHUIIBI 1 COOCTBEHHOTO BEKTOPA.

Tema 4. Meroasl pelieHUs HEIMHEWHBIX YPaBHEHUM W CUCTEM HEJIMHEWHBIX YpaBHEHH.
Meron Ouceknuii. Meron xopn (meton cexymux). Meron Heiotona (kacarensubix). KBagpatuunas
cxogumocts Merona Herorona. Meron mrepanmii. CXOOMMOCTh M OLICHKAa MOTPEIIHOCTH METOJa
utepanmii. Metox HerotoHa 11t cuctemsl AByX ypaBHeHUH. MoaudunupoBanssiii meron HerotoHa.
Merton utepanuii s cucteM ypaBHeHM. IlonsTHe 0 cxxumaromem otoOpaxeHuu. JlocraTouHoe
YCIJIOBUE CXOJUMOCTH Ipoliecca uTepauit

Tema S. Ipubnmxenue GyHKIuil 1 ux npou3BoaHbIX. [locTaHOBKA 3a/1auy UHTEPIOIUPOBAHUS
¢ynkumii.  WaTtepnomsiumonnas — ¢opmyna  Jlarpamka.  OneHka — OCTaTOYHOTO — 4iIEHA
MHTEPNOJSIIMOHHOTO MHorouwieHa Jlarpawka. HHrepnomsanuoHHas cxema OiiTkeHa. Koneunble
Pa3HOCTH pa3iIUyHBIX nopsaakoB. Tabnuua pasnocteil. IlepBast unTepnonsaunonHas cxema Hprorona.
Bropas wuHTepnomsuuonHas cxema Herorona. CrulaiiH-unTepniossinusa. MHTeprnonupoBaHue Ha
OCHOBe KyOmueckoro cruiaitHa. [Toctpoenne nonmaoma

Tema 6. Yucnennoe muddepenunpoBanue. YucienHoe audpdepeHIpoBaHue Ha OCHOBE
MHTEPIOJSIIMOHHOTO MHorowieHa Jlarpamxka (mHorowieHa HproToHa). MeTon HeompeaeneHHbIX
k03 duurento. [IpaBuiio PyHre npakTuueckoil OLeHKH MOTrPEeLIHOCTH.

Tema 7. YucnenHoe wunterpupoBanue. I[Ipocteiimme kBaapaTypubie (opMmyisl (HopMyIisl
JeBBIX, TMpaBbIX, CPEAHUX NPAMOYroibHUKOB). KBaapaTypubsie ¢opmynasl Herorona-Koreca
(popmysel MPSAMOYTOJIBHUKOB, (hopmyrna Tpamenui, ¢popmyna Cumncona). OneHka MOTPEIIHOCTH
KBaJparyp.

Tema 8. Uwucnennsie Meroawpl pemeHus 3agadn Komm g OOBIKHOBEHHBIX
muddepeHMaIbHbIX yYpaBHeHUH. MHTerpupoBanue anddepeHnnanbHbIX ypaBHEHUH C MOMOIIBIO
CTENEeHHBbIX psAA0B. PasHOCTHAs cxema 3a1auu.

Tema 9. Ilopsiok anmpokcUMalMM Pa3HOCTHOM cxeMbl. Meron Oinepa. 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»
JlaGopaTtopHas padora Ne4. Tema «Pemenue HenmmHeHbIX ypaBHeHU. Meton HeroToHa»
JlabopaTopHasi 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 KBAIPATOB)»
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'TOI'AM OCBOEHUS JTUCITATLIIMHBI
1 YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM PABOTHI
CTYAEHTOB

5.1. Tekyuuii KOHTPOJIb yCIIeBaeMOCTH
Bonpocekl peidTuHr-kouTpoJas Nel
e JllcrouHuKH MU KiaccU(UKALUSA MOTPEHIHOCTeH. AOCOIIOTHAsE M OTHOCHUTENbHAs MOIPEIIHOCTH.
@DopMbl 3anKcu JaHHBIX. BeraucnurenbHas norpemHocts. [lorpenHocts GpyHKIUN.
e MeTozbl OCIEA0BATENBHOIO 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 NpUOIMKEHHOTO PELICHUs CUCTEM YPaBHEHUI U 00yCIOBIEHHOCTh MaTPHII.
e Meron mpocroit urepauuu. JlocTaTOYHBIE YCIIOBUS CXOOUMOCTH Ipolecca urepanuil. OneHka
MOTPEIIHOCTH MPUOIMKEHUH IIpoLiecca UTeparui.
e Merog 3eiiaens. Ciayyail HOpMaJIbHON CHUCTEMBI.
e Haxoxaenue HauOOJBIIETO TO MOIYJII0 COOCTBEHHOTO 3HAYEHHS MATPUIBI M COOCTBEHHOTO
BekTOpa. CreneHHoi Meroa. MeTos CKaJsipHBbIX IPOU3BEIECHUI.
e Meron Oucekuui, METOJ XOpJ, METOJ| KacaTelbHbIX, METOJ HUTEpaluil (JOCTaTOUYHOE YCIIOBHE
CXOJIMMOCTH METO0/1a MPOCTBIX UTEPALIUI).
e Meron Herorona. KBagpatuunas cxoxumocts Metoaa Herorona. MoauduuupoBaHHBI METOL
Herorona.
e Merox wurepauuii Uil CUCTEM HEIMHEHWHBIX YypaBHeHM. Meron Herorona s cucrem
HEJIMHEHWHBIX ypPaBHEHUM.
e [locraHoBKa 3aa4y HHTEPIIOJISILIMY U AalIIIPOKCUMALMU.
e Mmnorounen Jlarpanxa. OnieHKa 0cTaTOYHOr0 WieHa MHorodiaeHa 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 Herotona

e Bropas nnrepnonaunonHas cxema HproToHa. OnieHKa 0CTaTOYHOTrO YIEHA.

e llHTepnosMpoBaHNe Ha OCHOBE KyOMYeCKOTo CIljIaifHa.

e KBaspaTuyHOE annpoKcUMUpoBaHue GyHKIMNA. MeTol HAaMMEHbIINX KBaIpaTOB.

e JlocTpoeHue NOJIMHOMA HAWJIydlIero MPHOIMKEHHs Ha CUCTEME OPTOrOHAJIBHBIX (YHKIMH.
Koadunuents: Oypne.

e [lonmuHoMmbl YeOblleBa, OpTOroHaIbHbIE HA CUCTEME PaBHOOTCTOALIMX Touek. Hanmyummii B16Op
CETKH.

Huddepennnponanre Ha ocHOBEe MHOrouwieHoB Jlarpanxka u Herotona.

MeTton HeorpeieIeHHBIX KO3 (QUITUEHTOB.

IIpaBuno PyHre npakTHyecKkoN OLIEHKH MTOTPENIHOCTH.

[Tpocreiimue kBaxpatypHble GOPMYIIBI.

KBanparypusie popmyinbsl HetoTona-Koteca.

OneHKa NOrpenHoCTH KBaApaTyphl.

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



OneHka NOorpemHoOCTH KBapaTypsl.

Merton pasznoxenus B psaa Teinopa pemenns 3anaun Komm g 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 TPOU3BOJIHBIX Ha KOHEYHO-PA3HOCTHOM
CETKE.

e KOHEYHO - PA3HOCTHBIE ANIPOKCUMALMU MPOU3BOJHBIX, HCIIOJIB3YIOLIME OONbIIE TPEX Y3JIOB
Pa3HOCTHOM CETKH.

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

e OmnpeneneHne annpoKCUMalUU Pa3HOCTHONU CXEMBI.

e OmnpezaesneHue yCTOMYMBOCTUA PA3HOCTHOM CXEMBI.

e (CX0oAMMOCTb KaK CJIEJCTBHE alllPOKCUMAIMK U YCTOMYMBOCTH (Teopema Jlakca).

e JlubdepeHunanbHoe TPUOINIKEHNE PA3HOCTHOM CXEMBI.

e KaHOHMYECKAs 3aMCh PA3HOCTHOM CXEMBI.

e VYCTOMYMBOCTb KaK OIPAHMYEHHOCTh HOPM CTEIIEHEN oneparopa nepexoaa.

e HeoOxoaumblil COEKTPaIbHBIN IPU3HAK YCTOMYMBOCTU. AJITOPUTM NPUMEHEHUS IPU3HAKA.

5.2. IlpoMeskyTOUHAS aTTeCTAIUS
IIpuMepHBIi IepeYeHb BONPOCOB K 3a4eTy
HcTouHrKH U KITacCU(pHUKAIHS MOTPEITHOCTEH. AOCOTIOTHAS U OTHOCUTENbHAS TOTPEITHOCTH.
@dopmbl 3anKcu JaHHBIX. BeruucnurenbHas norpemHocts. [lorpenHocts GyHKIUY.
MeTo/1bI 1OCIIEN0BATEIBLHOTO UCKIIIOUEHUSI HEM3BECTHBIX (MeToa ["aycca).
Merton ['aycca ¢ BBIOOpPOM TIJIaBHOTO 3JIEMEHTA.
[Tpumenenus mMerona I'aycca juid pacuera onpeaenuTeseid 1 00paTHbIX MaTpPULL.
Martpuunsiii Metoa ['aycca
[TorpemHOCTh MPUOIMKEHHOTO PEIICHHSI CUCTEM YPaBHEHUN M 00YCIIOBICHHOCTh MaTpPHII.
Meton npocroil nrepauuu. /focraTouHble yciIoBUS CXOOUMOCTH Iporecca urepauuil. OneHka
MOTPENIHOCTH MPUOIMKEHNUH TIpoliecca UTeparui.
9. Merona 3eiinens. Cinydait HOpMaJIbHON CUCTEMBI.
10. HaxoxaeHune HauOOJBIIETO 1O MOIYJII COOCTBEHHOT'O 3HAYEHHUS MATPUIBI U COOCTBEHHOTO
BekTopa. CreneHHoi Meroa. MeTos CKaJlspHBbIX IPOU3BEIEHUI.
11. Meton OucekIuid, METOJ XOpJ, METOJ KacaTelIbHBIX, METOJ UTepaluil (JOCTaTOYHOE YCIOBUE
CXOJIMMOCTH METOJ1a MPOCTHIX UTEPALIU).
12. Meron HeroTona. KBagpaTudnas cxonuMocTh MeToqa HeroTroHa. MoauduImpoBaHHbBI METO/
HeroToHa.
13. Merox wrepanuii ays CUCTEM HENWHEHHBIX YypaBHeHWiH. Meron HeloToHa mis cucrem
HEJIMHENHBIX YPABHEHUN.
14. TlocTaHoBKa 3a/1a4il HHTEPIOJSLUHU U ANIIPOKCUMALINH.
15. Muorounen Jlarpanxa. OnieHKa 0CTaTOYHOTO 4jeHa MHorowieHa Jlarpanxka
16. KoneuHble pa3HOCTH pa3iMyHBIX MopsakoB. Tabmuma pasHocTeid. IlepBas WHTEPHONSAIMOHHAS
cxema HerotoHa
17. Bropas unrepnonsuuonHas cxema Hprotona. O1ieHKa OCTaTOYHOIO WiEHa.
18. MuTepnonnpoBaHue Ha OCHOBE KyOMUYECKOIO CIIaiiHa.
19. KBagpatudHoe anmpokcuMupoBaHue GpyHKIHI. MeTox HanMEHBIIINX KBaIPaToB.
20. IloctpoeHue MoJMHOMA HAWIYUIIEro MPUOIMKEHHS Ha CHUCTEME OPTOTOHAIBHBIX (DYHKIMH.
Koaddunuents: Oypne.
21. TlomuHoMbl YeOblleBa, OPTOrOHANbHBIE HAa CHUCTEME PaBHOOTCTOAIIMX ToueK. Haumydmmit
BBIOOD CETKHU.
22. luddepenunpoBanue Ha o0cHOBe MHOrowieHOB Jlarpanxa u HproToHa.
23. Metox HeompeneneHHbIX KO HUIESHTOB.
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24. TlpaBuno PyHre npakTHuecKol OLIEHKU MOTPEIIHOCTH.

25. Tlpocreiimue kBaapaTypHbie (HOPMYIIHL.

26. Kanparypusie ¢popmynsl HeroTrona-Koreca.

27. O1reHKa MOTPEHIHOCTH KBAAPATYPHI.

28. Mertopx paznoxxenus B psj Teiinopa pemenns 3agaun Komm st OAY.

29. Merton Ditnepa u ero MoaupUKaIIH.

30. Metoast Pynre - Kyrra.

31. YwmcieHHOE pelIeHre TUHEHHOTO ypaBHEHUS 2-T0 MOpsiaKa (METOI MPOTOHKH, METO] CTPEITbOBI)
32. TloHsATe KOHEYHO - pPA3HOCTHOW CETKH. AMNIMPOKCUMAIMA TPOU3BOAHBIX HA KOHEYHO-
Pa3HOCTHOM CeTKe.

33. KoneuHo - pa3HOCTHBIE amMpOKCUMAIMH MPOU3BOJHBIX, MCIIOJB3YIONIME OOJBIIE TPEX Y3JI0B
Pa3HOCTHOM CETKH.

34. TloHsiTHe CXOIMMOCTH PAa3HOCTHON CXEMBI, IPOBEPKA CXOTUMOCTH Pa3HOCTHON CXEMBI.

35. Omnpenenenre annpoKCUMAIUU Pa3HOCTHOW CXEMBI.

36. OmnpeneneHre yCTOMYMBOCTH Pa3HOCTHOM CXEMBI.

37. CxoauMoCThb KakK CIIEACTBHE allllPOKCUMAIIUU U YCTOMUMBOCTH (Teopema Jlakca).

38. Tuddepennmanpaoe MpUOIMIKEHUE PA3HOCTHON CXEMBI.

39. Kanonuueckas 3amuch pa3HOCTHON CXEMBI.

40. YCcTOHYMBOCTH KaK OIPaHUYCHHOCTh HOPM CTEIICHEH orneparopa nepexoia.

41. HeoOXxoauMmblii CEKTPATbHBIN MPU3HAK YCTOWYUBOCTU. AJITOPUTM MPUMEHEHHS MPU3HAKA.

5.3. CamocTosiTe/IbHAsSI padoTa 00y4aroIerocs.
IIpumepHbIe BONPOCHI U 33/1aHNUS IJI1 CAMOCTOSAITEJIbHOM padoThI CTY/1eHTOB
1. Teopus mnorpemHocteil. AOCONIOTHasE M OTHOCUTEIbHass morpemHoctd. llorpemnoctu
BBIYMCIICHUM.
YucrneHHble METO/1bI IMHEHHOM anreOpsl.
YucneHHbie METOABI TUHEHHOM alireOphI.
CucreMsl TUHEHHBIX ypaBHeHUH. Onpenenurenu. OOpalieHrne MaTpHIl.
Merop ['aycca pemenus cuCTeM JMHEHHBIX YPaBHEHUN.
Merton ["aycca ¢ BBIOOPOM TJIaBHOTO 3JIEMEHTA.
Boruncnenue o6patHoii matpuilsl MetosioMm JKopaHa.
Beruucnenue onpenenurenen.
Meroa nporoHkwu.
0. Mertons! SAkobu, 3eiiens u penakcaiuu.
11. CoOcTBeHHBIE 3HAYEHUS] CHMMETPUYHOI MaTpuisl. Meroxa Skoou
12. YucneHHble METO/IbI aHAIIN3A.
13. UwmcnenHoe pemenue ypaHeHui ua f(x)=0.
14. Meron utepauuii. Meton Hetotona. Metoa neneHus oTpeska momnosiam.
15. Pemenue cucreM HelMHENHBIX ypaBHeHUIl. Merton utepanuii. Meroa HetotoHa.
16. Meron rpaiu€HTHOTrO CITyCKa.
17. Anmpoxcumanusi ¥ HHTEpHOALMS QyHKIMH.
18. Mmuorounen Jlarpanxa.
19. KyOundeckue criiaifHbl.
20. MeTox HaMMEHBIINX KBaJApPaTOB.
21. Yucnennoe wuHTerpupoBanue. Popmyna npsMoyroibHUKOB. Dopmyna Tpamenuu. Popmyna
napabo.
22. YucnenHoe peuieHue aupdepeHnaibHbIX YpaBHEHUH.
23. Mertopn Diinepa. Meton Pynre-KyTThr.
24. Cucremsl 1uddepeHInaIbHBIX YPAaBHEHUH.
25. PazHOCTHBIII  Meron — pemieHHs — TuQGEpeHIHATBHBIX  YpaBHEHUH.  ANNpOKCHMAIHs,
YCTOHYUBOCTb, CXOAUMOCTD.
26. YpaBHeHHE KOJE€OaHHS CTPYHBI C 3aKPETICHHBIMH KOHIIAMH.
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27. YpaBHEHHUE TEILIOMPOBOTHOCTH.
28. YHucneHHble METOABI ONTUMHU3ANNN. MeTox TUXOTOMUNA. METO 30JI0TOT0 CEYEHUS.

®onx  oneHouyHeix  MarepuanioB  (OOM) s mpoBeAeHUS — aTTECTAlldd  YPOBHS
c(OPMUPOBAHHOCTH KOMITETEHIIUH OOYyYaIoONmMXCs MO JTUCIHHUIUINHE O(OPMIISETCS OTICIBHBIM
JIOKYMEHTOM.

6. YYHAEBHO-METOANYECKOE U UHO®POPMAIIMOHHOE OBECIIEYHEHUE

JUCLMUIIAHBI
6.1. KHuroodecrne4eHHOCTh
HaumeHnoBanue nurepatypsl: aBTOp, HA3BaHUE, T'on KHUT'OOBECIIEHEHHOCTD
BUJ U3JaHHUA, U31aTCIIBCTBO N3 JaHUA Hanuuue B SIICKTPOHHOM KaTajore
9BC
OcHoBHas nuTeparypa*™
YucieHHbIe METO B yueOHOE ocobue: [16+] / 2018 | https://biblioclub.ru/index.php?page=book&id
I1. K. Koprees, E. O. Tapacenko, A. B. ['mankos, =562830 (mara oopamenus: 14.09.2021)
M. A. [lepsioun; CeBepo-KaBkazckuii peneparbHbIH
yHauBepcuret. — CraBponosip, 2018. — Y. 2. — 107 c.
T'unemyTauHOB, P. @. YncneHHble METOMBL: yueOHOE 2018 | https://biblioclub.ru/index.php?page=book&id
nocobue / P. @. 'mnemytanaoB, K. P. XabubyminHa; =500887 (mara oopamenus: 14.09.2021)
MunncrepcTBo 00pa3oBanus u Hayku Poccun, Kazanckuit
HalMOHAJIbHBIA UCCJIEJ0BATEIbCKUNA TEXHOIOIMUECKUN
yauBepcuret. — Kazanp, 2018. — 92 c¢. — ISBN 978-5-7882-
2427-5
Kopmees, I1. K. UncneHnbie METOIBI: yueOHOE TOCOOHE: 2017 | https://biblioclub.ru/index.php?page=book&id
[16+] /I1. K. KopHnees, E. O. Tapacenko, A. B. I'naakos; =563066 (nara obpamenus: 14.09.2021)
CeBepo-KaBka3zckuii penepaibHbIii YHUBEPCUTET. —
Craspomnons, 2017. — Y. Yacte 1. — 145 c.
OpeikoBa, M. H. YucneHHbIe METOIBI: TEOPHUS U 2015 | https://biblioclub.ru/index.php?page=book&id
anroput™mel / M. H. Opemkoa; CeBepHblii (ApKTHYeCKHIN) =436397 (nata oopamenus: 14.09.2021)
(denepanpHbIit yHUBepcuTeT M. M. B. JlomoHOCOBa. —
Apxanrensck: CeBepHblil (ApkTrdecknil) peneparbHbIA
yauBepcureT (CADY), 2015. — 120 ¢. — ISBN 978-5-261-
01040-1
JlononHuTENpHAS JIUTEpATYypa
dopmaes, B. ®@. Yucnennsle METOABL: yUeOHUK / 2006 | https://biblioclub.ru/index.php?page=book&id
B. ®. ®opmanes, /. JI. PeBusnnkos. — Mockaa: =69333 (nara obpauenus: 14.09.2021)

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

IMumenos, B. I'. YncnenHbie METOABI : yueOHOE TTOCOOHUE : B 2014 | https://biblioclub.ru/index.php?page=book&id
2 qactsax / B. T'. [lumenos, A. b. JIoxxHHUKOB ; Y panbckuit =275819 (nara oopamenus: 14.09.2021)
(enepanbHbIil yHHBEpCHTET UM. TIepBoro [Ipe3umenra
Poccuu b. H. Ensnuna, FO. A. MenenmoBa. —
ExarepunOypr, 2014. — Y. 2. — 107 c. — ISBN 978-5-7996-

1342-6
IaBputuna, O. H. UncneHHbIe MeTOIBI: yueOHOE TTocoOue 2011 | https://biblioclub.ru/index.php?page=book&id
/ O. H. I'aBpuiusa, 0. H. 3axapos, JI. H. ®omuHa. — =232352 (nara obpamenus: 14.09.2021)

Kemeposo: KemepoBckuii rocy1apCTBEHHBIH YHUBEPCHUTET,
2011. — 238 c¢.— ISBN 978-5-8353-1126-2

bama6xo, JI. B. Yncnenubie MeTomsl: yueGHOE Tocobwme / 2014 | https://biblioclub.ru/index.php?page=book&id
JI. B. bana6ko, A. B. Tomunoa; CeBepHblii =436331 (nara obpamenus: 14.09.2021)
(ApxTuuecknit) heaepanbHBIi yHHBEpcHTET M. M. B.
JlomoHocoBa. — Apxanrensck: CeBepHbIN (ApKTHUECKHI)
(enepanpublit yausepcuret (CADPY), 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 TEIEKOMMYHUKAIIU» —KOMITaHUS

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

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

6.3. UuTepHeT-pecypchl

1. OO6pazoBarensHblii cepep kadeapsl 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 nocryma: http://e.lib.visu.ru/

4 MHTYUT. HanroHansHbINH OTKPBITEINA YHUBEpCUTET.— Pexxum goctyma: http://wwwe.intuit.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

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

ayn. 408-2, JlekumoHHas ayIuTOpHsi, 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, nmabopaTopusi CETEBBIX TEXHOJOTHM, KOJWYECTBO CTYJIEHYECKUX 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  oOecHedyeHWe: — omepanuoHHas — cucrema — Windows 7
[Tpodeccuonanbuas, oducHeli maker npmioxkenuii Microsoft Office Ilpodeccronanbhblii 1UIOC
2007, 6ecriaTHO pacHpocTpaHseMoe IPOorpaMMHOe oOecreyeHre: JTMHEeKa HHTErpUPOBAaHHbBIX Cpel
pa3paborku Visual Studio Express 2012, mporpammusiii mpoaykt Buptyamusamuu Oracle VM
VirtualBox 5.0.4, cumynarop cetu nepenaun aaHHbix Cisco Packet Tracer 7.0, uHTerpupoBaHHas
cpena pazpabotku mporpammuoro odecrieuenus IntellilJ] IDEA Community Edition 15.0.3.

ayn. 4276-2, YHL «KowmmuiekcHas 3ammura OOBEKTOB HMH(OpMaTH3alMKW», KOJIUYECTBO
CTyJEHYEeCKHX MecT — 15, muomane 52 M2, OocHallleHHE: KOMIBIOTEPHBIM Kiacc ¢ 7 pabounmu
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 «IIupanbs-P» MHOroyHKIIMOHAIBHBIA TMOUCKOBBIN, HpuOOp «YiaH-2» TOUCKOBBIH,
BUOpoakycTHueckuil reneparop myma «Conata AB 1M», umuratop paboThl CpeCTB HEJIETaIbHOTO
cbeMa nHpopmanuu, padorarouux mno paguokasany «llIunosHuk», ananuzatop cnekrpa «GoodWill
GSP-827», uanukatop moist «SEL SP-75 Black Hunter», yctpoiicTBo Gi1oKkupoBaHus pabOTHI CUCTEM
MOOWIBHONW  cBsi3M  «Mo3aiika-3», yCTpOHCTBO  3allUThl  TeNe()OHHBIX IEPErOBOPOB  OT
npocnymmBanus  «[Ipokpyct 2000», nuktopon Edic MINI Hunter, noxatop «Pomauk-2K»
HEJIMHEHHBIM, KOMIUIEKC MPOBENEHMUS aKyCTHUYECKUX M BHUOPOAKyCTHUYECKMX H3MepeHui «Crnpyt
MuHU-A», Buaeopeructparop uudponoit Best DVR-405, reneparop llyma «['HOM-3»,yueOHO-
UCCIIEIOBATEIbCKUI KOMIUIEKC «CBEpXIINPOKOMOIOCHbIE OeCpoBOAHbBIE ceHCOpHbIe ceTh» (Nano
Xaos), ckanupyromuii npueMHuK «Icom IC-R1500», anamuzatop cereit Wi-Fi Fluke AirCheck ¢
aKTUBHON aHTeHHOH. JIurensnonHoe nporpamMmmHoe obecneyenue: Windows 8 Ilpodeccnonanbhas,
opucHbli maker mnpuioxkeHnuid Microsoft Office IIpodeccuonanbubiii mmoc 2010, OecrutatHo
pacrpocTpaHsieMoe MporpaMMHOe OOecreueHHe: JIMHEeHKa WHTETPUPOBAaHHBIX Cpell pa3paboTKU
Visual Studio Express 2012, unctpyMeHT umuTanimoHHoro moaenuposanus 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

Paboyas nporpamma ogo0pena na 20 A< A2 120 \9 4 yueDHBIH roj

[lporokon sacenanns kaeapn Ne A4 or ,4" { if £ /Mﬂﬂﬂ /
Japenyiowmii kadeapoit _1.1.0., npodeccop ]\ ‘-'.' /M.I0. Mounaxon/
(O, noa _:I

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 PETUCTPAIIMUA UBMEHEHUM
B pab0vyI0 IPOrpaMMy AUCHUILINHBI YucieHnvlie Memoosl
00pa3oBaTeNbHOM 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




