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(TYCYP)
YTBEPXJIAIO
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PABOYAA ITPOI'PAMMA JJTUCTIUTIJIMHBI
BeryuciaurelbHas MaTeMaTHKa
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Hampasnenue noarorosku / cnennainbHOCTh: 09.03.01 UHdopmaTka M BHIYHCIUTEIbHAS TEXHHKA
Hamnpasnennocts (npowins) / ciermanu3zanusi: CucreMbl aBTOMATH3HPOBAHHOTO MPOEKTHPOBAHUS
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Pacnipenenenne pabouero BpemeHu

Ne Buapsl yueOHOM AesTENBHOCTH 4 cemectp Bcero Enauner
1 Jlexuuu 50 50 4acoB
2 JIaGoparopHbie pabOTHI 52 52 9acoB
3 Bcero aynutopHbIx 3aHsATHI 102 102 4acoB
4 CamocrosTenbHas paboTa 114 114 4acoB
5 Bcero (6e3 sx3ameHa) 216 216 4acoB
6 OO61as TpyI0eMKOCTh 216 216 4acoB
6.0 6.0 3.E.

JuddepenunpoBanHblii 3a4et: 4 cemecTp
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nporokot Ne 15 ot « 19 » 6 2018 r

JIMCT COI'NTACOBAHUA

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCYIapCTBEHHOTO 00pa3zoBareabHOro craHiapra Beiciiero oopazosanus (PI'OC BO) nmo HampaBieHUIO
noaroroBku (crnenuanpHocTH) 09.03.01 MHpOpMaTHKa M BBIUMCIUTENbHAS TEXHUKA, YTBEPIKICHHOTO

12.01.2016 ronma, paccMoTpena u onodpena Ha 3acemanun kadenpsl KCYIT «  »

rojia, IpoToKoa Ne

Pa3zpaboTunku:
noreHT kap. KCYII ®. U. llleepman
crapmmii npenoaasarens kad. KCYII E. A. IloranoBa

3aBenyrommii odecriednBaromei kad.
KCVII 10. A. lllypeirun

Pabouast mporpamMma JUCIHUILIMHBI COTMIacoBaHa ¢ (haKyIbTeTOM U BhIMyCKaroIel kadeapoii:

Hexan ®BC JI. A. Koznosa

3aBeqyromInid BEITyCKArOIIeH Kagd.

KCVYII 10. A. llypsirun
DKCHEPTHI:

npodeccop kad. KCYII B. M. 3103pK0B

JlotieHT kadeapbl KOMITBIOTEPHBIX
CUCTEM B YIPABICHUU H
npoektupoBanuu (KCVYII) H. 10. Xabubynuna
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI

Ilerr Kypca COCTOMT B U3YYCHHH OOIIMX MPHUHITUIOB TPOBEACHUS BBIYUCIUTEIHLHOTO
9KCIIEPUMEHTA, METOJOB W QJITOPUTMOB PELICHUS CTAaHAAPTHBIX 3aJla4 BBIYMCIUTEIHOM MaTEeMaTHKH,
COBPEMEHHBIX ITPOTPAMMHBIX CPEJICTB JIJIsi aBTOMATU3AIMH BBIUACICHUH.

[TomyueHnue crtocOOHOCTH K CaMOOPTraHU3aluy U caMo00pa30BaHHUIO.

[Tomyyenue crnocoOHOCTH OCBaWBaTh METOJWKH HMCIOJIb30BaHHMS MPOTPAMMHBIX CPEACTB IS
peleHus: MPaKTUYECKUX 3a]1ad.

[Tomyyenue crnocoOHOCTH OOOCHOBBIBATH TMPUHHMAEMbBIC MPOSKTHBIC PEIICHUS, OCYIIECTBIATH
MMOCTAHOBKY U BBINIOJIHATH SKCIIEPUMEHTHI 110 MPOBEPKE UX KOPPEKTHOCTH U IPPEKTUBHOCTH.

1.2. 3agaum IMCHUIIITHHBI
— CdopmupoBaTh y CTYIACHTOB KOMIUIEKCHBIC 3HAHHUsS W TMPAKTHYCCKHUE HABBIKM B 00JACTH
peLIeHHS BBIYMCIUTEIbHBIX 33/1a4 Ipy oMot OBM.
— Hayuutp npumeHsTP Ha TPaAKTUKE TMOJIYYEHHBIE 3HAHMUS IS PEHICHUS Pa3IMYHBIX
MIPUKJIATHBIX 3a]1a4.

2. Mecto nucuuniiuHbl B cTpykrype OIIOIIT
Hucnunnuna «BeraucnurensHas marematuka» (b1.B./IB.2.1) otHocuTcs k 65oky 1 (BapuaruBHas
4acTh).
[IpeamiecTByOmUMHA ~ TUCHUIUIMHAMH, (DOPMUPYIOIIMMU  HaYaJIbHbIC 3HAHUS, SIBISIOTCS:
JluckpeTHas MareMaTnka, Maremarndeckas JIOTMKa U TeOpHsl alrTOPUTMOB.
[TocnenyromumMu TUCUUILTMHAMHA SBIISIFOTCS: METOIbI ONITUMAJIBHBIX PEIICHHH.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCUMILINHBI

[Tpouecc n3yueHus: AMCUUILIIMHBI HAIPaBjieH Ha (JOPMUPOBAHUE CIECAYIOIUX KOMIIETCHIIU:

—  OK-7 CnnocoOHOCTb K cCaMOOPTaHHU3alUU U CaMOOOPa30BaAHMUIO. ;

— OIIK-2 CnocoGHOCTh OCBaMBaTh METOJUKH MHCIHOJIB30BAHUS IMPOTPAMMHBIX CPEACTB IS
pelIeHus MPaKTHIeCKUX 3a/ay. ;

— IIK-3 Cnoco6GHocTh OOOCHOBBIBaTh NPUHUMAEMble IPOEKTHBIE PEHICHMS, OCYIIECTBISThH
MOCTAHOBKY ¥ BBITIOJHSITH YKCIIEPHMEHTHI TI0 IPOBEPKE MX KOPPEKTHOCTH U APPEKTHUBHOCTH. ;

B pe3ynbrare nzyueHus TUCHMITIIMHBI 00yYaroIUNACs TOJKEH:

— 3HATh TPUHIOUNBl TIPOBEIACHUS BBIYMCIUTEIBHOTO OKCIEPUMEHTa, XapaKTEPHCTUKU
BBIUUCIIUTENIFHBIX 33/1a4, UCTOYHHKH TOTPEIIHOCTEH BBIYMCICHH, OCHOBHBIE METOIBI U AJITOPHUTMEI
pellIeHns CTaHAAPTHBIX BHIYUCIUTENBHBIX 3a/1a4;

— yMeThb BHIOMpaTh W pa3pabarhiBaTh UYWCIEHHBIC AJITOPUTMBI PEIICHHUS BBIYMCIUTEIBHBIX
3aja4; pa3padareiBaTh MPOTPAMMBI ISl PEIICHUS TaKUX 3a7ad;

— BJAJeTh HABbIKAMHM pEIICHUs BBIUYUCIUTEIBHBIX 33724 C TOMOIIBI0 COBPEMEHHBIX
MaTeMaTHYeCKUX MaKeTOB.

4. O0beM TMCUMIJIMHBI M BH/IbI Y4eOHOH padoThl
OOmast TpyAOEMKOCTh JIUCIMIUIMHBI COCTaBiseT 6.0 3a4eTHBIX €IMHUIBI U TpPEACTaBIEHA B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUILTUHBI

Buael yueGHOM nesTeNbHOCTH Bcero gacos Cemectpsl

4 cemectp
AynuTOpHBIE 3aHATHSA (BCETO) 102 102
Jlexnun 50 50
JlaGopatopHbie pabOTHI 52 52
CamocrosiTenbHast paboTa (Bcero) 114 114
OdopmiieHre 0TYETOB 110 TaOOPaTOPHBIM paboTaM o4 o4
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[IpopaboTka JIEKITMOHHOTO MaTepuaa 60 60
Bcero (0e3 ax3ameHa) 216 216
OO01mas Tpy10eMKOCTb, 4 216 216
3auetHblie EquHUIBI 6.0 6.0
5. Conepixanue Iy CUMIIMHBI
5.1. Pa3aesnl JUCHUILIMHGLI 1 BUABI 3AaHATHI
Paznenbl TUCHMIUIMHBI M BUBI 3aHATUH IPUBEICHBI B Taduie 5.1.
Tabnuua 5.1 — Pa3gensl JUCHUILINALI M BUALI 3aHATHI
Ha3BaHus pas3jesnoB JUCLUIINHBL 2 dric &I E&dIregEL=s8g s
4 cemectp
1 BBeneHue B YMCICHHBIC METO/bI 4 0 8 12 OK-7, OIIK-2,
I1K-3
2 Tlorpemnoctu okpyrienus B 9BM 4 8 16 28 OK-7, OIIK-2,
I1K-3
3 Boruucnenue 3naueHuit GyHKIUN 2 0 6 8 OK-7, OIIK-2,
I1K-3
4 Anmpokcumanust GyHKIUH 10 14 22 46 OK-7, OIIK-2,
I1K-3
5 YUucnennoe nuddepeHunpoBanme u 4 8 14 26 OK-7, OIIK-2,
WHTETPUPOBAHUE I1K-3
6 MozgenupoBaHue CllydallHbIX BETMUYUH 2 0 6 8 OK-7, OIIK-2,
I1K-3
7 Metonibl peleHus CUCTEM JIMHEHHBIX 10 8 12 30 OK-7, OIIK-2,
anreOpandeckux ypaBaenuit (CJIAY) I1K-3
8 PenieHne HEMMHEWHBIX YPAaBHEHUN C OTHUM 6 0 6 12 OK-7, OIIK-2,
HEU3BECTHBIM I1K-3
9 Pemenue cucreM HETMHENHBIX YPaBHEHUM 6 8 14 28  OK-7, OIIK-2,
(CHY) TK-3
10 [IporpammHBbIe cpeacTBa AJis 2 6 10 18 OK-7, OIIK-2,
aBTOMAaTH3allMK BBIYMCIICHUN I1K-3
Hroro 3a cemectp 50 52 114 216
Hroro 50 52 114 216
5.2. Conep:kanue pa3aesioB IMCHUIJIMHBI (110 JEKIUSM)
CopeprkaHue pa3aenoB TUCIUTUIAH (TI0 JIEKIMAM) IPUBEICHO B Tabmwuiie 5.2.
Tabnuna 5.2 — Coneprkanue pa3ie’oB TUCITUILINH (IO JICKITHSIM)
HasBanus paszenos CozepxaHue pa3aeloB IMCOMILIMHEE (o mekmmsam) § 8 5 825 & 2
4 cemectp
| Beenenue B unciienHsle IIpenMer m uctopus pa3BUTHS BBIYMCIATEIBHON 4 OK-7,
METOAbI MaTeMaTHKU. DTarbl peiieHus 3aa1a4u Ha DBM. OIIK-2,
BeruncnurensHsiil sxcriepuMenT. I lorpentnoct IK-3
BBIYHCIUTEILHOTO SKCIIEPUMEHTa. XapaKTePUCTHKU
BBIYMCIUTEIIBHBIX 33/1a4. YCTOMYMBEIC U
HEYCTOWYUBBIC, KOPPEKTHBIC M HEKOPPEKTHBIC 3aa4H.
[TpumMepsl HEKOPPEKTHBIX 3a1ad. TpeboBaHUS K
BBIYHCIIMTEILHBIM METOJaM. YCTOMYHUBOCTD,
4
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KOPPEKTHOCTh, CXOAMMOCTh. [IpuMep HeyCTOMYMBOTO

aNropuT™Ma.
Hroro

2 IlorpemHoctu IIpencraBnenue yrcen B OBM. MammHHbIN HYIb U 4 OK-7,

okpyrieHus B OBM MalIuHHas 0ECKOHEUYHOCTh. AOCOIOTHAS U OIIK-2,
OTHOCHUTEIIbHAs MOTpeIHOCTH. OKpyIJIeHUE Yncen B I1K-3

OBM. Mamunssii snicusion. Hakorienue omm6ok
okpyrnenus. Kinaccuueckas ¢popmyna aist
MOTPEUIHOCTH CYMMBI, pa3HOCTH, IPOU3BEICHUS U
yacTHoro.llorpemnHocTy OKpyrieHus npu
BBITIOJIHEHUH apu(MeTHIecKux orneparuii B OBM.
[TorpeurHocTi CyMMBbI ABYX M HECKOJIBKUX YUCEI.
3aBUCHUMOCTD MOTPEIIHOCTH OT MOPSAKA
cymmupoBanus. [lorpenHocTy npou3BeaeHus IBYX U
HECKOJIbKUX YHCeIl. AJITOPUTM BBIYUCICHUS
npousBeneHus yncen. [IpaBusia BEIOTHEHUS
apudmernueckux omnepamuii B 9BM.
Craructuueckue olieHKU norpemHoctei. [Ipumepsl
OpraHu3aly BbIYUCICHUN.

Hroro 4
3 Boruucnenue 3HauyeHuil  Boruncnenue 3nauenuil nonuHoma. Cxema ['opHepa. 2 OK-7,
byHKIMiA Brruncnenue sneMeHTapHbIX GyHKINNA B DBM. OIIK-2,
Cnoco0s! Berunciienus. Iloka3zarensHas, I1K-3

JorapupmMuuecKas, TPUroHoMeTpudecKast
¢yHkuMu. Berurcienue KBaapaTHOrO KOPHSI.

Hroro 2
4 Annpoxcumanus [Tonsitue npubnvxenus pyHkuuid. [lpumenenune 10 OK-7,
byHKIUI annpoxcumanuu ¢pynkuuit B CAITP. Kpurepun OIIK-2,
onmuzoctu pynkumii. OnTUManbHas anmpOKCUMAIIUS. IK-3

Knaccudukanus 3amau

annpokcumanyu. Marepnomnsiuust GyHkuuid. 3agaua
JIMHENHON uHTepnoysiuuu. Jlnnenas
ITOJINHOMUAJIbHASL NHTEPIOJIALINSL.
HMHTepnonauroHHbIN MHOTOUIECH Jlarpanxa.
Pa3nenenHbie pa3HOCTH M UX CBOMCTBA.
Wutepnonsiunonnas ¢popmyna Herorona.CpoiicTa
MHTEPNOJALMOHHBIX Mozenel. [TorpentHocTs
UHTEepHoIAuuu. MHorouieHsl YeOrbliiesa.
OnTuManbHbIN BBIOOP Y3710B UHTEPIIOJISIIUH.
Cxonumocts uHTepnossanuu. Teopema Padepa.
JlokanpHas uaTepnomsaus. [Ipumenenue riodansHOM
Y JIOKQJIbHOW MHTepnoysnuu. aTepnomnsnus
TPUTOHOMETPUYECKUMH MTOJIMHOMaMU. J[MCKpeTHOE
npeoOpaszoBanune Pypne. beicTpoe npeodpazoBanue
@yppe.MTHTEpnOIALNS C TIOMOIIBIO CIUIAHOB.
[TonsTue crutaiina. [loctpoenne KyOuyecKoro
criaitHa. OCHOBHBIE cOOTHOWEHUS. [Ipumenenne
CIIaiHOB.JIMCKpEeTHAs CpEeIHEKBaApaTUuYHas
annpokcumanysi. CBOMCTBO CITIa)KUBAHHUS.
ITony4yeHue u pemieHue HopMaabHbIX
ypaBHeHul.[[puMeHeHne cpeTHeKBaIpaTUYHON
anmnpoxcumanuu. Haunyumas paBHoMepHas
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anmpokcumarus. Teopema YeOnimesa. Teopema
Banne-Ilycena. ItepaninOHHBIN alnroputM
HAXOKJCHWS HAWTYYIlIEro PABHOMEPHOTO
npubmkenus. [IpuMenenne Hanmydei
anmnpoKCUMaIy. AITPOKCUMALUS METOLOM
pasJIokKEHUS B CTEIIEHHOW psa. MHorouneHn Teinopa.
[TorpemHocTs NpUOINKEHUS MHOTOWIEHOM
Teitnopa.CxomumocTs. Animpokcumanus GyHKIuH
HECKOJIbKMX NepeMeHHbIX. [locTpoenne
MOBEPXHOCTEH M TMHUN YPOBHS (DYHKIIUH JIBYX
IIEPEMEHHBIX

Hroro

10

5 Yucnennoe
muddepeHIpoBaHue U
UHTETPUPOBaHUE

6 MonenupoBanue
CITy4aiiHBIX BEITMYUH

7 Metonbl pemeHus
CHCTEM JIMHENHBIX
anreOpanvecKux
ypaBHenuii (CJIAY)

8 Pelienne HenmuHENHBIX
YpaBHEHUH C OTHUM
HEU3BECTHBIM

[TpsiMoe BbIuMcCIIEHNE TPOU3BOAHBIX. JIeBas, npaBas u
[EHTpaJIbHAsl Pa3HOCTHBIE MPOU3BOAHBIE. OmHOKH
yuciaeHHoro quddepenunpoanus. [Ipumenenue
MHTEpNONIALNU. YuCIIeHHOE UHTETPUPOBAHHUE.
@opMyibl IPAMOYTOJIBHUKOB, Tpaneunii, CUMIICOHA.
OmmOKyM YMCIIEHHOTO HHTETpUpOBaHus. BeiOop mara
UHTETPUPOBAHUSL.

Hroro

OcCHOBHBIE XapaKTEPUCTUKU CIyYalHbIX BETUUYHH.
ITonmyuenue cirydaiiHbIX BenuuuH Ha DOBM.
I'eneparopsl cinydaitHeix ynucesl. Merox Monre-
Kapuio. [Ipumenenne merona Monte-Kapio nis
BBIUMCJIEHUSI ONIPEIEIIEHHBIX HHTETPAJIOB.

4 OK-7,
OIIK-2,
[1K-3

OK-7,
OIIK-2,
[K-3

Hroro

Knaccugukanus u XxapakTepuCTUKU METO/I0B
pemenus CJIAY. IIpsmbie MmeTonsl. Metonel Kpamepa,
oOparHoil marpuibl. Merop "aycca (cxema
eIMHCTBEHHOTO AeneHus). Meron "aycca ¢ BeIOopoM
[JIaBHOTO 3JIEMEHTa. Brluncienue onpeaenuTens u
oOpartHo# MaTpulel MeTosioM ["aycca. Metox
nporoHku. [Torpemnoctu pemenus CJIAY. Hopmbl
BEKTOPOB U Marpull. OLeHka norpemHoctei. Yuciao
obycnoBiaeHHOCTH. O1IeHKa YHClia
o0yciioBiieHHOCTH. MITepallnOHHbIE METO/IbI PELLICHHS
CJIAY. Mertoa npocTbix urepauuii(Meros Sxkobn).
VYenoBus cxoqumoctu. OnieHka uncia

urepanuii. Meron 3enaens.

10 OK-7,
OIIK-2,
I1K-3

Hroro

IIpsiMbIE ¥ UTEPALIMOHHBIE METOABI PelIeHus. Yucno
KOpHEW HEJIMHEWHBIX ypaBHeHNU. OTaeeHne
KOpHeW.MeTobl yrouHeHHs KopHel. Meron
nuxoromuu. Merox xopa. MeronHerotona
(kacaTenbHBIX). YCIOBUS U CKOPOCTh CXOIUMOCTH
Metona Herotona. MoaudunupoBaHHBIN METO
HepioToHa u MeTon cexymux.l106ansHo cxoasmuiics
Metoa.llocnenoBarenbHbIi TOMCK KOPHEH
anreOpanyeckoro ypasHeHus. Haxoxnenue
KOMIUICKCHBIX KopHel. O0IacTi MpUTSHKEHHS] KOPHEH.

10

6 OK-7,
OIIK-2,
[1K-3
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Hroro

9 Pemienne cucrem
HEJIMHEMHBIX YpaBHEHUH
(CHY)

10 ITporpammubie
cpencTBa Jist
aBTOMATH3AIUN
BBIYMCIICHHI

CyiectBoBanue, yuciio u xapaxrep pemenuit CHY.
Psin Tetimopa utst yHKITUH MHOTUX TIEPEMEHHBIX.
Merton npocroy urepauuu. Merox HerotoHa.
VYenoBus CXOAMMOCTH METOZA
Herorona.MogudunmpoBannslii Metox HeroToHa.
I'moGanbHO cxonsmuecs MOAU(UKAUN METO/1A
Hprorona. Meron nponomkeHus 1o napamerpy.

6 OK-7,
OIIK-2,
I1K-3

Hroro

bubmuoTexu moamporpamMm Jisi peIIeHUs
BBIUMCIIUTENbHBIX 33]1a4. YHUBEPCAIbHbIE CHCTEMBbI
JUTSL aBTOMATH3AI[UU MAaTEMATUYECKUX ¥ HMHKEHEPHBIX
pacueroB MathCAD, MATLAB. Opranuzarnus
cucteM, ocHOBHbIC (yHKIHH. [IprMeps! perieHus
BBIUMCIIUTENBHBIX 33]1a4 C HUCII0JIb30BAHUEM
VHHUBEPCATBHBIX CUCTeM. CHCTEMbI CHMBOJIBHBIX
BBIYMCIICHHH (KOMIIBIOTEpHOU anreOphl) Derive,
Maple V, Mathematica.

Hroro

2 OK-7,
OIIK-2,
I1K-3

2

Hroro 3a CEMCCTp

50

5.3. Paznesbl AMCUMILNIMHBI M MEKIMCUMILIMHAPHBIE CBS3H € 00eCeYnBAKIIUMH (MPeabIAyIIHMH)

U 00ecreuynBaeMbIMU (l'lOC.]'[e)]yIOIIH/IM]/I) JAUCHHUINVIMHAMH

Paznenbl qTUCHUIUIMHBL M MEXIUCIUIUTMHAPHBIC CBS3U C 00ECTICYMBAIOIIMMHU (TPEABIAYIINMH) U

obecrnieunBaeMbIMHE (ITOCIICTYIOIMMH ) TUCIUTUTHHAMY TTPEICTABICHBI B Ta0mwmIe 5.3.

Ta6J'II/II_Ia 53— Pazaensl AUCHMIIMHEL U MCKIAUCHUIINIMHAPHBIC CBA3U

HawnmenoBanme JUCIUITIINH

Ne paznenoB gaHHON AMCHUILINHBL, 711 KOTOPBIX HEOOXOAUMO U3ydeHHE
o0ecreynBaoIUX U 00ecTeunBaeMbIX JUCIIUIUIMH

peleHui

1 2 3 4 5 6 7 8 9 10
[IpeamecTByromume IUCUUTLITNHBI
1 IuckperHast MmareMaTuka + + + +
2 Maremarudeckas JoruKa 4 4 N
Y TEOpHUS AIITOPUTMOB
[Tocnenyromuye TMCUUTUIAHBI
1 MeTonnl OnTHMAaITLHBIX + + + + + + + 4 4 4

5.4. CooTBeTCcTBHE KOMIIETeHIN i, (pOpMHUPYyeMBbIX IPH U3YUYEHUH AUCUMILIMHBI, M1 BU/I0B 3aHATHI
CootBeTcTBHE KOMMETEHLUH, (HOPMUPYEMBIX MPH U3yYEHUU IUCIHUIUIMHBI, M BUIOB 3aHATUI
IpeCTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTcTBHE KOMIETEHUUH, (GOPMUPYEMBIX NPU HM3YYEHHM JHWCUUIUIMHBI, U BHUJIOB

3aHATHI
%’ = Bunp! 3ausTHit
g5~ o s . o s - = @OopMBI KOHTPOJIA
X H = o H© a e O = aw
OK-7 + + + KonTpomnsHas pabdora,
CobecenoBanue, OTUer 1Mo
nabopatopHoii padote, TecT

CornacoeaHa Ha noptane N2 34555



OIIK-2 + + + KonTpomnsHas pabdora,
CobecenoBanue, OTuer 10
nabopaTtopHoii padote, TecT

IK-3 + + + KonTponbHnas padora,
CobecenoBanune, OTyeT 1Mo
naboparopHoii pabote, Tect

6. UnTepakTHBHBIE MeTOABI M GOPMbI OPraHU3aLMU 00yYeHUs
He npenycmorpeno PVYII.

7. JJaGopaTtopHbie padoThI
HaumenoBanue naboparopHbIX padoT npuBeneHo B Tabmuue 7.1.
Tabnuna 7.1 — HammeHoBaHue 1ab0paTOpHBIX paboT

HasBanus pa3zzenos HaumenoBanue 1ab0paTopHbIX paboT E SEZ =T g
4 cemectp
2 IlorpemHocT [IpencraBnenuie u okpyrienue yucen B OBM. 8 OK-7,
okpyrenus B OBM Oneparuu ¢ ynciiamu B 9BM. Uctounuku OIIK-2,
BO3HUKHOBEHUS OIIUOOK. IK-3
Hroro
4 Annpokcumanust JluHeitHas moauHoOMUaNIbHAs MHTEPIIOJISALIMS 8 OK-7,
byHKITI ¢yHkumii. [lorpenHocTs HHTEPIOISALUY. OIIK-2,
CX0onMMOCTb UHTEPHIOJSALNI TIK-3
CpenHekBaipaTuvHas anmpoKcuManus GyHKIUH 6
(MeTon HamMeHbITMX KBaApaToB). [Ipubmmkenue
AKCIIEPUMEHTAJIbHBIX JIAHHBIX.
Uroro 14
5 Yucnennoe AnnpokcuManus NpoOU3BOAHBIX KOHEUHBIMHU 8 OK-7,
muddepeHurpoBanue 1 pasHocTAMU. KBagparypHbie GopMyIbl OIIK-2,
WHTETPUPOBAHUE MPSIMOYTOBHUKOB U TPANEIUil 1151 HaXO0XKICHUS IK-3
ornpezaeNeHHbIX HHTerpanoB. Merog CumncoHa.
Hroro
7 Metonbl pelieHus Uccnenosanne meronos pemerus: CJIAY. Meton 8 OK-7,
CUCTEM JIMHENHBIX ["aycca. Yucno 00ycioBI€HHOCTH MOTPELIHOCTH OIIK-2,
anreOpanvecKux pemenust CJIAY IK-3
ypaBHenuii (CJIAY) Vitoro
9 Pemenne cucteM Meton nipoctoit utepamnuu ais pemenns CHY. Meton 8 OK-7,
HEJIMHEWHBIX ypaBHeHUu  Hbrotona nis pemenus CHY. OIIK-2,
(CHY) Wroro IK-3
10 IIporpammHubie 3HAKOMCTBO C YHUBEPCAIbHOW CUCTEMOM ISl 6 OK-7,
cpencTBa Jist WHXEHEPHBIX U MaTeMaTUYECKUX BBIYUCICHUI OIIK-2,
AaBTOMATHU3aIUU MATLAB. Pa3zpa6otka nporpamm BMATLAB. IK-3
BBIYMCIICHUI Wroro 6
Hroro 3a cemectp 52
8. IpakTHyeckue 3aHATHUS (CEMUHAPHI)
He npenycmorpeno PYIIL.

9. CamocrosiTesibHasA padoTa
Buner camocrositensHOM paboThl, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIUH MPEICTABICHbI B
tabnure 9.1.
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Tabnuma 9.1 — Bubl caMocToATeNbHOM paboThl, TPYIOEMKOCTh B (POpMUpPYEMbIe KOMIETEHIHH

Bujsl camocrosirenshoit X 2 4 2 % E
Hasganus pasnenos paBoTEL 253 E > 5 @OopMBI KOHTPOJIA
4 cemecTp
1 Beenenue B uucnennsie [IpopaboTka JIEKIIMOHHOTO 8 OK-7, KonTponbnas pabora,
METOEI Marepuasa OIIK-2, Tect
HUroro IIK-3
2 IlorpemHoctu [TpopaboTKa JEeKIIMOHHOTO OK-7, KonTponbnas pabora,
okpymieHus B OBM Marepuasa OIIK-2,  Ortuer mo J1abopaTopHO
OdopmiteHrEe OTYETOB T10 g |[HK3 pabore, Tect
1abopaTopHBIM paboTam
Htoro 16
3 Boruncnenue 3HaueHuit  [IpopaboTka JIeKIIMOHHOTO 6 OK-7, Konrtponwshas padora,
byHKIMI Mmarepuala OIIK-2, Tect
Hroro IIK-3
4 Annpokcumanus [TpopaboTka IEeKIMOHHOTO OK-7, Konrtponshas padora,
byHKITI marepuaia OIIK-2,  Oruer no naboparopHOU
OdopmieHre 0T4eTOB 1O 8 IIK-3 pabore, Tect
nabopaTopHBIM paboTam
Odopmienne 0T4eTOB 1O 8
nabopaTopHBIM paboTam
Hroro 22
5 YucnenHoe [TpopaboTka JIEeKIIMOHHOTO 6 OK-7, KonrtponpHas pabora,
muddepeHIMpoBaHe U MaTepHuala OIIK-2,  Oruer no naboparopHoOH
UHTETPUPOBAHHE OQOpMIEHHE OTUETOR 1O g [IIK-3 pabore, Tect
nabopaTopHBIM paboTam
Hroro 14
6 MogenupoBaHue [TpopaboTka JeKIIMOHHOTO 6 OK-7, KonrtponpHas pabora,
CIIy4alHBIX BEJINYUH Marepuaia OIIK-2, Tect
HUroro IIK-3
7 Metonpbl perieHus [TpopaboTKa JEeKIIMOHHOTO OK-7, KonTponbHas pabora,
CHCTEM JINHEHHBIX Marepuana OIIK-2,  Ortuer no mabopaTopHOH
anre6pa1/1quec:éI/IXA OQopMITEHTE OTYETOB 110 8 [1K-3 pabore, Tect
ypasneruit (CJIAY) nmabopaTopHBIM paboTam
Htoro 12
8 Pemenne HenuueitHpix  [IpopaboTka JIEKIIMOHHOTO 6 OK-7, KonTponbHas pabora,
YpaBHEHUH C OTHUM Marepuana OIIK-2, Tecr
HEU3BECTHBIM Wroro I1K-3
9 Pemenue cucrem [TpopaboTka JIeKIIMOHHOTO OK-7, Kontponbhas padora,
HEJIMHENHBIX YPAaBHEHUN  Marepuaia OIIK-2,  Oruer no naboparopHoOH
(CHY) Odopmiienne 0TYETOB 1O g IIK3 pabore, Tect
naboparopHbeIM paboTam
Hroro 14
10 ITporpammHubIe [TpopaboTka JIEKITMOHHOTO 4  OK-7, KonTpomnsHnas pabdora,
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cpencrTBa it Marepuana OIIK-2,  Otuyer mo naboparopHoO
aBTOMAaTH3alu OQopMITCHTE OTYETOB 110 6 [1K-3 pabore, Tect
BBIMHCIICHIHI 1abopaTopHBIM paboTam

Utoro 10
Hroro 3a cemectp 114
Htoro 114

10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeliTuHIOBasi cucTeMa AJIA OHEHKH YCIIEBAEMOCTH oﬁyqammnxm

11.1. BaniabHbIe OLIEeHKH /i1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — bayuibHble OLIEHKH JUIsl 3JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MaxkcuManbHbIN MaxkcuManbHbIN
DJeMeHTHI y4eOHO OaJ 3a rnepuos Bcero 3a
6amt Ha 1-yto KT ¢ Gamn 3a mepuon
JeSITebHOCTH mexay 2KT u na ceMecTp
Hauasia ceMectpa  Mexay 1KT u 2KT
KOHEIl cemecTpa
4 cemecTp
KonTponbhas pabota 5 5 10 20
Otuer o naboparopHoit 10 10 15 35
pabore
CobGecenoBanne 25 25
Tect 6 6 8 20
Hroro makcumym 3a 21 21 58 100
NEPUON
Hapacraromum urorom 21 42 100 100
11.2. IlepecyeTr 02/1JI0B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 0anoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU IpeAcTaBieH B Tabnuue 11.2.
Tabnuua 11.2 — [Tepecuer 6a110B B OLIEHKHU 32 KOHTPOJIbHBIE TOUKHU
baynel Ha 1aTy KOHTPOIBHOM TOUKHU Onenka
> 90% ot MakcuManbHON cyMMBbI 6astoB Ha aaty KT 5
Ot 70% no 89% ot makcumanbHOM cymMMbl OaisioB Ha fgaty KT 4
Ot 60% 10 69% OoT MakcuMaIbHON cyMMbI OasioB Ha nary KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT 2

11.3. Ilepecuet cyMMbI 0a/1710B B TPAAULMOHHYIO H MEKITYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OaioB B TPAJUIMOHHYIO M MEXIYHAPOIHYIO OLIEHKY MPEICTaBlIeH B TAaOIUIlE

11.3.
Tabmuma 11.3 — IlepecueT cymMMbl 6aJIJIOB B TPAAMIIMOHHYIO U MEXTYHAPOIHYIO OIIEHKY
HtoroBast cymma 0anos,
Onenka (I'OC) YYHTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (oTuuHO) (3a4TEHO) 90 - 100 A (OTIHYHO)
85-89 B (ouens xoporto)
4 (xopo11o) (3a4TeHO) 75-84 C (xopor0)
70-74 D (ymnoBieTBOpUTENHHO)
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65 - 69
60 - 64 E (mocpenctBenHo)

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO)

2 (HEeyIOBIIETBOPUTENHHO) (HE

Hwuxe 60 Gamios F (HeynoBieTBOpHUTEIHHO
3a4TEHO) (neyn p )

12. Y4eOHO-MeTOAUYECKOE U MH(OPMALMOHHOE 0OecredeHne JUCHUIIIMHBI

12.1. OcHoBHas JqUTEpaTypa
1. BeruaucnurtenbHbie MeTOABI: YueOHOe nmocodue / Murienb A. A. - 2013. 198 c. [DnekTpoHHBIH
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/4863 (mara obpamenus: 26.06.2018).

12.2. lonosiHuTeIbHAS JIUTEPATYPA
1. BepxOunkuii, Banentnn MuxaiiinoBud. OCHOBBI YHCIIEHHBIX METOIOB : YUEOHUK JIJIsl BY30B. -
M. : Beicmiast mikona , 2005. - 847[1] c. (nanuuue B 6udmmoreke TYCYP - 70 5k3.)

12.3. YueOHO-MeTOOUYECKHE MTOCOOUS

12.3.1. O0s3aTe/ibHbIC Y4eOHO-MeToANYecCKHe MOco0us

1. M.B. Yepkammun, JI.M. babak. BeruncnurenbHas matemaruka: MeToaudeckue yKa3aHusl s
cTyaeHToB crnenuanbHoctd 230104 - "Cucrembl aBTOMAaTU3MPOBAHHOIO IpoekTHUpoBaHus". ToMck,
TYCYP TML A0, 2007. (nanuuue B oubnuoreke TYCVYP - 35 5k3.)

2. JL.W. ba6ak. Beruncaurensusie Meronsl. Yacts 1. Yuebnoe nocobue. Tomck, TYCVYP, 2007. —
132 c. Meroaunueckue ykazaHus aisi jgabopaTopHbix pabot crp. 3-15, 21-55, 61-130; Metoauueckue
YKa3aHMs U CaMOCTOATENbHOU paboTel cTp. 16-20, 56-60, 131-132 (nanmuumne B 6ubmmorexke TYCVYP -
29 5K3.)

3. M.B. Uepkamun, JI.M. babak BreraucnurtenpHas mareMarnka (dacth 2): yded. mocoOwue.
Tomck, TYCVYP, 2007. — 152 c. Metoauueckue ykazanus ajisi gabopatopHbix padot crp. 5-50, 56-100,
106-148; Meroanueckne ykazaHUS JUISI CaMOCTOATENbHOW padorer cTp. 51-55, 101-105, 149-152
[DneKTpOHHBII pecypc] - Pexxum JIOCTyna:
http://www.kcup.tusur.ru/index.php?module=mod methodic&command=view&id=100 (mara
obpamenus: 26.06.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE OCOOUS ISl JIMI[ C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
UHBAJHI0B

VY4eOHO-MeToquecKrne MaTepuabl s CaMOCTOSATENIbHOW U ayIUTOPHON paboThl 00y4aroIuXCs
W3 YHCIIA JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/JOPOBbS M MHBAJIUIOB TPEIOCTABISIOTCS B (hopMax,
aJlanTUPOBAHHBIX K OTPAaHUYEHUAM UX 370POBbsl U BOCHPUATHUS UH(DOPMALIHH.

JI1s1 IMI ¢ HApYUIEHUSIMH 3PeHUst:

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA,;

- B Ile4aTHOU (hopMe yBETMUYEHHBIM IIPU(PTOM.

JIJ1s1 JIN1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B TIe4aTHOU (opMe.

JI1s1 IMI ¢ HApyLIeHUSIMM ONIOPHO-ABUTaTeJLHOI0 anmnapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

— B Ie4aTHo opme.

12.4. IIpo¢eccnonaibHble 0a3b1 JAHHBIX U HH(POPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI
1.https://lib.tusur.ru/ru/resursy/bazy-dannyh

2. http://protect.gost.ru/

3. https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya

4. https://elibrary.ru/defaultx.asp

5. http://www.tehnorma.ru/

arLONE

1

w

. MarepuajbHoO-TeXHH4YeCKOe o0ecneyeHne TUCHUILUINHBI U TpedyeMoe MPOrpaMMHoOe
ol0ecrieuenue

13.1. O6mue TpeGoBaHNs K MATEPHAIBHO-TEXHHYECKOMY M IIPOrPAMMHOMY 00ecre4YeHn 0
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AUCHUIIJIMHbI

13.1.1. MarepuajibHO-TeXHH4YECKOE U MPOrPaMMHOe obecrnedeHne sl JeKIMOHHbIX 3aHATHI
Jlnst mpoBeieHUs 3aHATUMA JIGKITMOHHOTO THWITA, TPYNIOBBIX M WHAWBUIYaJTbHBIX KOHCYJIBTAIIHH,
TEKYIIETO KOHTPOJS W MPOMEKYTOYHOW aTTeCTallMd HMCIIOJIB3YeTCs ydeOHasi ayTuTOpHUsl ¢ KOJTHYECTBOM
MOCaI0YHBIX MECT He MeHee 22-24, 000pynoBaHHas TIOCKOW M CTaHAApTHON yueOHoM Mebemnbio. MeroTcs
JEMOHCTpAIIMOHHOE 000pyIOBaHNWE M y4eOHO-HAINIAIHBIE TOCOOWS, OOECIECUMBAIONIUE TEMATHUECKHE
WJUTFOCTPAITUH TI0 JIEKIIMOHHBIM pa3ziesiaM JUCIUTIIUHBI.

13.1.2. MarepuaJibHO-TeXHHYECKOE U IIPOrPaMMHOe odecrnedyeHue J1Jisi J1a00paTopHbIX padoT

Jlaboparopust nHGOPMAIIMOHHBIX TEXHOJIOTUI

yueOHasi ayauTopus JUlsl NPOBEINCHUS 3aHATHI MPAKTUYECKOTO THIA, ydeOHas ayquTOpHs Ul
MIPOBEICHUS 3aHATHI 1TaOOPaTOPHOTO TUTIA, IOMEIIEHUE JIJISi CAMOCTOSITENILHOM paboThI

634034, Tomckas obmacts, . Tomck, Bepmununa ynuna, a. 74, 323 ayn.

Ornucanue uMeroIerocs 000pyI0BaHUs:

- [ITK Ha 6a3e IBM PC/AT (4 mir.);

- [ISBM DURON SWS 40;

- [I1I5BM IBM PC-XT;

- [I5BM IBM/PC-386;

- [I3BM VIVO D 133 (2 wt.);

- KomnerorepP WS2;

- [I5BM "AMSTRAD";

- locka MapkepHas;

- Kommutekt ciennanu3upoBanHol ydeOHOW Mebenu;

- PaGouee mecto npenogaBaress.

[TporpamMmmHOe oOecrieueHueE:

— Far Manager

— MatLab&SimulinkR2006b

— Mathcad 13,14

— Microsoft EXCEL Viewer

— Microsoft PowerPoint Viewer

— Microsoft Visual Studio 2013 Professional

— Microsoft Word Viewer

— OpenOffice 4

13.1.3. Marepua/ibHO-TeXHHYeCKOe U IPOrPpaMMHoe obecredyeHune I CAMOCTOATEIbHOI padoThl
s camocTosTenbHON pabOThl MCHONB3YIOTCA y4eOHbIE ayIUTOPUU (KOMIIBIOTEPHBIE KJIACChl),
PacroI0KEHHBIE 110 aJpecam:
- 634050, Tomckast 061acTb, . Tomck, Jlennna mpocriekT, 1. 40, 233 ay.;
- 634045, Tomckas obnactb, I. Tomck, yi. Kpacnoapmeiickas, n. 146, 201 ayn.;
- 634034, Tomckast o6macTs, T. ToMmck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas 06macTb, I. Tomck, Beprmanna ynuma, 1. 74, 207 ayn.

CoctaB 060pynoBaHUS:

- yueOHast Mme0Oenb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8 T - 5 mit,;

- KOMIBIOTEPHl MOJKIOUYEHbI K ceTu «HTepHeT» M 00eclednBaroT JOCTYN B DIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENY YHHBEPCUTETA.

[TepeueHnp mporpaMMHOTO 00ECTICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyis Windows;
- 7-Zip;
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- Google Chrome.

13.2. MarepuajJibHO-TeXHHYECKOe o0ecnedeHne TUCHUIIHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMM 3/10POBbSI U HHBAJIUI0B

OcBocHHE NUCIUIUIMHBI JIMIIAMUA C OTPAHMYEHHBIMU BO3MOXKHOCTSIMH 3I0POBbS U WHBAJHMIaMU
OCYIIECTBIISIETCS C UCIOIB30BAHUEM CPEJICTB OOYUECHHS OOILIEro U CleluaabHOr0 Ha3HAUYCHUSI.

[Tpu 3aHATHSAX ¢ OOydYaAIOMUMUCS € HAPYUIEHHAMH CJIyXa MPETYyCMOTPEHO HCIOIb30BaHUE
3BYKOYCHUJIMBAIOIICH ammaparypbl, MYIbTUMEAUMHBIX CPEIACTB W JPYIHMX TEXHMUYECKHX CPENICTB
npuema/mepenadu ydeOHOW HMHGOpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMBI MPETOIaBaHHS
Ui 00y4aromuXcsi ¢ UHBAIMIHOCTBIO, MOPTAaTUBHOM MHAYKIIMOHHOW CHUCTeMbl. YueOHas ayAuTOpHUs, B
KOTOPOH 3aHUMAIOTCSI OOydalomuecss C HapyIIEHUEM cliyxa, 00OpyIOoBaHA KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOU, BUJCOTEXHUKOM, FIEKTPOHHON JOCKOH, MYJIbTUMEIUIMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIONUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HMCIIOJIb30BaHUE B
JIEKUMOHHBIX U YU€OHBIX ayAUTOPHIX BO3MOKHOCTH IMPOCMOTPA YJAJICHHBIX 00BEKTOB (HapuMep, TEKCTa
Ha JIOCKE WM CJIaii/ia Ha dKpaHe) MPU TTOMOIIY BUACOYBEIMIUTENICH ISt KOM(POPTHOTO MPOCMOTpa.

[Ipu 3aHATHAX ¢ OOYYaOIIMMHUCA € HAPYLIEHHMSIMM OIOPHO-IBHMIaTeJIbHOIO AamImapara
WCIIONIB3YIOTCSl QJIETCPHATHBHBIC YCTPOWCTBA BBOAA WMH(OpPMAIMM W JAPYrUe TEXHUYECKHE CPEICTBA
npuema/nepenadd ydeOHOM HHQpOpMAlMKU B JOCTYNHBIX (hopMax, MOOMIBHON CUCTeMbl OOy4YeHHS IS
JIIOJIEH ¢ MHBAJIUIHOCTHIO.

14. OueHouyHble MaTepUAJIbI U METOANYECKHE PEKOMEHIAIUH M0 OPraHU3AIUM U3yYeHH S
JUCIUININHBI

14.1. Conepma}me OLCHOYHBIX MaT€puaJoB U METOAUYECCKUE PCKOMECH AL NN
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHSI OCBOCHUA 3aKPCIUICHHBIX 34 JUCITATIIIMHOM
KOMIICTEHITHM HCIIOJIB3YIOTCA OCHOYHBLIC MaTCpHalibl B COCTABE!

14.1.1. TecToBbI€e 3a1aHUA
1. OTHOCUTEIBHOMN MOTPEIIHOCTHIO TPUOIMKEHHOTO YUCIIa a HAa3bIBAIOT
a) OTHOLIEHHE ero abCOJIFOTHOM MOrPENTHOCTH K aOCOMIOTHON BemnyuHe uncina a (az0)
b) pa3HOCTh MEX/1y TOYHBIM U MIPUOTM>KEHHBIM 3HAYEHUEM YHUCIIa a
C) OTHOIIIEHHE €0 a0COIFOTHOM MOTPEITHOCTH K 3HAYEHHUIO YhCa a
d) B mpenyoKeHHBIX BapMaHTaX HET MPABUIBHOIO OTBETA
2. AOcomoTHas NOTPEIIHOCTh CyMMBbI YHCET paBHA
a) CyMMe a0COIOTHBIX MOIPEIIHOCTEN cllaraeMbIX
b) abCoMOTHOM MOTPEITHOCTH HAUOOJBIIETO U3 ClIaraeMbIX
) abCOJIIOTHON MOTPEIIHOCTH HAaMMEHBIIIETO U3 ClaraeMbIX
d) B mpeniokeHHBIX BapHAHTaX HET MPABHIBHOTO OTBETA
3. AGcomotHas mnorpemHocTh Aupdepenunpyemoit ¢ynkiuu f(x) , oOycioBieHHass Majaol
MOTPELIHOCTBIO apTYMEHTa A, , orpesenseTcs: GopMymnoi

a) Ag =[1'(x)[A

b) A¢ = (XA,
C) Ag =A,
d) A¢ = f(X)Ax

4. ®opmyna Tpanenuii Juisi IpUOIMKEHHOTO BEIYUCIICHUS MHTETPAJIOB AT TOYHBIA PE3yabTaT

a) JUTsl TUHEHHBIX QYHKIUN

b) u1st TUHEHHBIX U KBaIPaTUIHBIX (PYHKIIUN

C) JUIsl TIOJIMHOMOB BTOPOTO MOPSIIKA

d) B mpeI0KeHHBIX BapHaHTaX HET MPaBUJIBHOTO OTBETA

5. Tlpu pemeHun cucTteM JMHEWHBIX anreOpandeckux ypaBHeHHE Mmeton [aycca ¢ BbIOOpOM
[JIABHOT'O 3JIEMEHTA ITPUMEHSIOT

a) ISl yMEHbBIICHHS TIOTPEITHOCTH BBIYHCIICHHI

b) 1t yCKOpEeHHsI POTIETyPhI PEIICHUS

C) YIPOIIEHUS aJTOpUTMa pacyera
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d) B mpeI0KeHHBIX BapHAHTaX HET MPaBUIBHOTO OTBETA

6. Meton ["aycca penieHus: CUCTEM JIMHEHHBIX alreOpandecKux YpaBHCHUM MPEACTaBISAET CO00M

a) MpoLEeaypy MOCIEI0BATEIHHOTO HCKITFOUEHUST HEU3BECTHBIX

b) MeTOMKY, OCHOBaHHYIO Ha OIIPEIEIICHUN 00paTHOIM MaTPHIIBI

C) MPOLEeTypy UTEPALIMOHHOTO YTOUHEHHS PEIICHUS

d) B mpeniokeHHBIX BapHaHTaX HET MPABUIBLHOTO OTBETA

7. @opmyna CuMIICOHA JISl PUOTUKEHHOTO BBIYMCICHUSI MHTETPAJIOB Ja€T TOYHBIN pe3ylbTar

a) JUTS IOJIMHOMOB JIO TPETHETO MOPSIIKA BKIFOYUTEIHHO

b) as1st IMHEHHBIX ¥ KBaAPATHUHBIX (PYHKITHIA

C) TOJIBKO VISl IMHEWHBIX (PYHKITUH

d) TOJIBKO I HOJTMHOMOB BTOPOTO TOPSI/IKA

8. [Ipu BBIYMCIICHUH OIIPEeNICHHOTO HHTEeTpaia 1o ¢popmysie CUMIICOHA KOJTMYECTBO OTPE3KOB, HA
KOTOpBIE pa30MBaETCsl HHTEPBAJ HHTETPUPOBAHUS, TOJDKHO OBITh

a) YeTHBIM

b) HEYETHBIM

C) MIPOU3BOJILHBIM

d) B mpeI0)KEHHBIX BapHAHTAX HET MMPABUIBHOTO OTBETA

9. Ilpu yMHOXKEHUH U JICJICHUN MPUOITIKCHHBIX YUCEIT

a) UX OTHOCHUTEILHBIC ITOTPEITHOCTH CKJIATBIBAFOTCS

b) ux abCOMOTHBIE MOTPEIIHOCTH CKJIABIBAIOTCS

c) abcomoTHasE TOTPEIIHOCTh pe3yJbrara paBHAa aOCOIIOTHON MOTPEHNIHOCTH MAaKCHMAaTbHOTO
COMHOYKHTEJIS

d) B mpeI0)KEHHBIX BapHAHTAX HET MMPABUIBHOTO OTBETA

10. OtHocHuTENbHAS TOTPEMHOCTE &, QYHKIMU y=e*, 00yCIIOBJIEHHAs MAJIOH TIOrPEUIHOCTBIO A,

aprymeHra, onpezensercs Gopmynoit
a) &, =A,,Tae A, - abCOMOTHAs MOrPEIHOCTb apryMEHTa

b) O = 5X, e % - oTHOCHTEBHAS MOTPEIIHOCTh apIyMEHTA

) 5, =e*A,

d) B mpeayiokeHHBIX BapHAHTaX HET MPABUIILHOTO OTBETA

11. AbGcomotHas mnorpemHocTh auddepennupyemoit  GyHKmuu  y = f(X,%,,...,X,) MHOTHX
IIEPEMEHHBIX, O0YCIIOBIICHHAS MaJIOH MOTPELIHOCTBIO aPIYMEHTOB A, , ONIpesessieTcs Hopmynon

n | Of (X, Xg,seeey Xpy)
a) A, =2 |————|AX
) A El X '
b) A, = 3 Ax

i=1
o) A, :i6f(x1,x2-,...,xn)AXi

i=1 OX;

d) B pe/sIOKEHHBIX BAPUAHTAX HET MPABUIBLHOTO OTBETA

12. TIpouenypa BBIYKMCIICHHE 3HAYEHUS MOJNMHOMA p(X)=ayx" +ax"* +..+a, 1mo cxeme [opHepa
onuchIBaeTcst popmyInoit

a) p(x)= (...(((a0x+a1)x+az)x+a3)x+...+an)

b) p(x)=ayx" +ax"* +...+a,

©) P =3 ax"

d) B mpenioxkeHHBIX BApHAHTAX HET MPABHILHOTO OTBETA
13. IIporemypa BeUKCIEHUE KBAAPATHOTO KOPHA y=+/X, x>0, 1o popmyine ['epona onpenensercs
dhopmymoit

X .
a) Vi =[yi +7], i=0,12,..
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1 X\ .

b) yi+1=§(yi +—), i=012,...
1 X | .

c) yi+1=§[yi—7ij, i=012,...

d) v, =(yi —lj, i=0,12,..
y

. . 2Xx+3y =5,
14. Cucrema nuHEeHBIX anreOpanyecKux ypaBHEHUN UMeeT
4x+6y=10
@) eIMHCTBCHHOE peIlleHUe X =1, y =1
. 3
b) MHOXECTBO perieHwHid, T.K. 6‘ =0

C) HE UMEET PEILICHHUS

5
d) exuHCTBEHHOE perIeHne x =0, y = 3

15. Peuienue cucrema JMHEHHBIX anreOpanvecKux ypaBHeHHH AX=b mo mpaBmiy Kpamepa
orpenensercs popMmyraamMu

. b
a) X=—
) A
b) B mpemnokeHHBIX BapraHTax HET MPABUIBHOIO OTBETA
C) XZL
det A
det A o .
d) x; = ota THC A - Marpuia, TOJydYeHHas 3aMEHOW B Marpuile A CTOJOIma ¢ HOMEpoM |
e
cTONOIOM b .

16. IIpu pewenun auddepennmanpHoro ypaBHeHuss Y'(x)=f(X,y) ¢ HadaldbHBIM YCIOBHUEM

(%) = Yo TpHOIMKEHHBIE 3HAYEHHS QYHKIMU Y BBIYUCIAIOTCA 1O (pOpMyIIe

1
a) Y(Xi+1) = y(Xi )_E f (Xivyi)AX!
Xig =X +AX, 1=01,..
b) y(Xi1) =y (%)= f (%, y:)Ax
Xig =X +AX,1=01,...
1
0) y(Xii1)= y(Xi)J"E f (%, y;)AX,
X1 =% +AX, i=0,1..
d) Y(Xi+1) = Y(Xi )+ f (%, Y; )AX:
Xig =X +Ax,1=01...

17. ®opmyna Tpamenwii ISl BBIYUCICHUS OMPEISICHHOTO MHTErpaja MOXeT OBITh 3alucaHa B
BUJIE

? f (x)dx:£M+ fOq)+..+f (xn_l)JAx,
Xig =X +AX, i=0,1..n, Ax:b;na.

b n-1 b—
b) [ f(x)dx=X f(x)Ax, AX:T.
a i=0

b n b-a
C) [f(x)dx=> f(X)AX, Ax="—.
a i=0 n
d) B mpeaioKeHHBIX BapHaHTax HET MPAaBUIILHOTO OTBETA

18. ®opmyna CumricoHa MAJi BBIYMCIEHUS OMPEIEIIEHHOTO MHTETpajia MOXKET ObITh 3allucaHa B
BHJIE
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tj) f (x)dx:{M+ fx)+.+f (xnl)}Ax,

a) @ 2
Xi,1 =X +AX, 1=0,1..n, Ax=b;n(jl
lif(x)dx=
) (f(x0)+ f (x2m)+2(f (X )+ F(Xg).ot (x2n_2))+
4(f(x1)+f(x3)+...+f(x2n_l)))%,
AX_b—a_b—a
===

) y(%i1) =Y (% )_— f (%, ¥i)Ax,
Xy =% +AX, 1=0,1,...

d) Y(Xia1) =Y (%)= (%, Yi)Ax,
Xig =X +AX,1=01,...

. o 21
19. JIns marpuisl CucteMa JIMHEWHBIX anredpanyecKux ypaBHEHUH A= . oOparHas MaTpula

2
UMeeT BHI
2 1
a) at=1
31 2
2 -1
b) A _1
41-1 2
C) He onpejIecHa
2 -1
d) at=1
3(-1 2

20. Cucrema JIMHEHHBIX anreOpandecKuX ypaBHEHHH AX=h MMeeT eIMHCTBEHHOE PEIICHHE, ECITH
a) onpeaenuTeNlb MAaTPUIBI A HE PaBEH HYITIO

b) matpuiia A ecTh HeHysIeBas MaTpHIIa

C) CTPOKH MaTpHIbl A JTHHEHHO 3aBHCHMBI

d) TonbKO eciu OnpeIeUTeNIh MATPHUIIBI A OOJIBbILE HYJIS

14.1.2. Tembl KOHTPOJIBHBIX PA0OT
1. Haiftu npenenbHble aOCOMIOTHYIO U OTHOCUTENIBHYIO MOTPEIIHOCTH MPUOIMKEHHOTO YHcia a,
€CJIM OHO UMEET TOJBKO BEPHBIE 3HAKU B Y3KOM cMbicie: a=(0.7538.
2. OnpenenuTthb, Kakoe U3 U3MEpeHuil BhIMOIHEHO TouHee — 80 kM ¢ ommbkoi 20 M uian 8 cM ¢
OLIMOKOM 2 MM (CpaBHUTH OTHOCHUTEIIbHBIE TOTPEIIHOCTH U3MEPEHUN).
3. Ilpu u3mepenun paauyca R kpyra ¢ Tounoctsio 10 0,5 cM nomyuwmiioch uucio 12 cMm. Haiitu
npeJenbHble a0COMOTHYIO M OTHOCUTEIBHYIO MTOTPEIIHOCTH MPU BBIYMCICHUH TUIONIAIN KpyTa.

14.1.3. Bonpocsl Ha cobecenoBanmne

1. Ilepeuncnutey 4 Tpynmnbsl MareMaTUYye€CKUX METOJIOB, KOTOPHIE MOTYT HMCIOJIb30BAaThCS IS
BbIurciaeHn. CpaBHUTH BO3MOXKHOCTH KJIACCMUECKOM MareMaTHKU U YMCJIEHHBIX METO/OB MU pelIeHUN
3anad. [IpuBecTu nmpumepsl.

2. llonarue nmpuOmkeHHOTO Ynciia. AOCONIOTHAS M OTHOCUTEbHAs MorpentHocTH. [IpenenpHbie
a0COJIOTHAS U OTHOCUTENbHAS TOTPEITHOCTH.

3. 3agaya nuHeilHOW wuHTepnonsuuu. Haxoxnenwe «ko3(pPUIMEHTOB HHTEPHOIUPYIOMIEH
¢byukuun. JInHeHas moTuHOMUATbHAS HHTEPIIOISIIHS.

4 .Meronpl penieHus CUCTEM JIMHEUHBIX ypaBHeHUI: MeTo Kpamepa, metox ['aycca. ..

14.1.4. Temb1 1a00paTOpHBIX padoT
3HAKOMCTBO C YHI/IBepcaJIBHOfI CUCTEMOM AJIE MHKCHCPHBIX W MAaTCMATUYCCKUX BBIYUCJICHUN
MATLAB. Pa3pabotka mporpamm B
MATLAB.
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[IpencraBnenne u okpyrieHue yucen B OBM. Omnepauuu ¢ umciamu B DBM. Hcrounuku
BO3HMKHOBEHUS OIIMOOK.

HccnenoBanue metonoB pemerans CJIAY. Merox 'aycca. Uncno 00ycinoBI€HHOCTH MOTPEITHOCTH
pewenust CJIAY

JluneliHast ~moONMHOMHANbHAs  MHTEproisAnus  (yHkuuid. IlorpemHocTs  MHTEPHONALUU.
CXonuMOCTh MHTEPIOIIALUN

CpennexBaparnyHas annpokcumManus GyHKIUH (MEeToA HauMEeHbIINX KBaaparoB). [Ipubmmkenue
JKCHEPUMEHTAJIbHBIX TaHHBIX.

Merton npocroii ureparuu uis pemenus CHY. Metox Herotona ns pemennst CHY.

AnnpokcuManusi — NPOU3BOAHBIX  KOHEYHBbIMM  pasHocTsAMH.  KBagparypHbele — (opmyiibl
IIPSIMOYTOJIBHUKOB U Tpanenuil 11 HaX0XkKI€HUs ONpeieIeHHbIX UHTerpaios. Meron CumicoHa.

14.1.5. Bonipocsl nuddepeHIupOBAHHOIO 3a4€eTa

3amaya nTuHEWHOW MHTEepnosauu. Haxoxnenue xkod3(pPuIMeHToB HHTEPIIONUPYIONIEH (YHKIUH.
JInHeHas MoaMHOMUAIbHAS UHTEPIIOSALHNS.

NHTepnonsaunoHHbIi MHOTOWIEH Jlarpanxa.

Metoa npoctoit urepanuu Juis perenust CJIAV.

Meronsl peleHust CUCTEM JIMHEMHBIX YpaBHEHUM: MeTo ['aycca.

Pemenue CJIAY meronom [aycca ¢ BBIOOPOM IJIaBHOTO AJIEMEHTA.

Boruncnenue 3HaueHuil nonuHomMa o cxeme ['opuepa.

Brruucnenue oOparasix Marpuil MeTosioMm [aycca

[lepeuncnute 4 rpynmnbl MareMaTUYECKHX METOJOB, KOTOPbIE€ MOTYT HCIOJIb30BaThCs IS
BbIYMCIIeHH. CpaBHUTH BO3MOXXHOCTH KJIACCMUECKONW MAaTeMaTUKH W YMCIICHHBIX METOJIOB MPHU PEUICHUU
3anad. [IpuBecTu npumepsl.

[TorsiTe TIPUOIMKEHHOTO YHWCia. AOCONIOTHAs W OTHOCHTENbHAs morpemHoctd. [IpenenbHbie
abCOIIOTHAS U OTHOCUTEIbHAS TOTPEIIHOCTH.

OrneHKka TOYHOCTH HWHTEPIONSIHA (YHKIWH TOJMHOMOM IIPU 3aJaHHOM W ONTUMAJIBHOM
pacnpeneneHuu y3ioB.

Mertoapl peleHns CUCTEM JIMHERHBIX ypaBHeHU: meToll Kpamepa, meton ["aycca...

[IpencraBnenne unciaa B8 9BM. Hopmanuzauus uncen. J[namna3oH npeacTaBiaeHus: YUCEN U YUCHA C
naBatroiei 3amstod B OBM.

[ToHsITHE CXOMUMOCTH anToOpUTMa (YUCICHHOTO MeTona). [IpuBecT mpuMepsl.

Meropn 3eiinens

M cTOYHMKY NOTPENIHOCTEN YUCIEHHBIX METOIOB

UucnenHoe unrerpupoBanue. KBagaparypueie GopMysbl MPSIMOYTOIEHUKOB U Tpareruit

Merton nenenus oTpeska momnojam (METOA TUXOTOMHHM) AJIs PEIICHUS] HENMHEHHBIX ypaBHEHUN

Merton HeroToHa (KacaTeIbHBIX )

KoHeuHO-pa3HOCTHBIE aNMPOKCUMALIUN TPOU3BOIHBIX

14.2. TpeGoBaHusI K OLEHOYHBIM MATEPHAJIAM JISA JIUL[ C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310pPOBbS M HHBAJIH/0B
Jns M ¢ OrpaHWYEHHBIMM  BO3MOXKHOCTSMM  370POBbS W HHBAIMJIOB IPEITYCMOTPEHBI
JIOTIOJTHUTENbHBIE OLIEHOYHBIE MaTepHallbl, IepeueHb KOTOPBIX yKa3zaH B Tabnuie 14.
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Ta6Jmua 14 — I[OHO.HHI/ITGJIBHBIG Marepuajibl OUCHUBAHUS IJId JIUI[ C OrPAHUYCHHBIMU BO3MOKHOCTSIMU

3I0pPOBbSI M HHBAJIHMIOB

Kareropun
00yJarommxcs

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

Bunpl 1OIONMHUTEIBLHBIX OLICHOYHBIX
MarepualoB

TecTbl, TUCEMEHHBIE CAMOCTOSATEIILHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTEHI

CobecenoBaHue 110 BOIIPOCAaM K 3a4€ETy,
OIIPOC 10 TEPMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCbMCHHBIC
CaMOCTOSATENIFHBIE PAa0OTHI, BOIPOCHI K
3auery

@opMbI KOHTPOJIS U OLEHKHU
pe3yJIbTAaTOB O0YUYCHUS

[IpenMy111eCTBEHHO TUCBMEHHAs
IIPOBEpKa

[TpenmyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAVBUIYATIHEHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHryYeHHUSIMU TIO
00IIEeMETUITUTHCKIM
MOKa3aHUsM

TGCTBI, IMUCBMCHHBIC CaMOCTOATCIBHBIC
pa6OTBI, BOIIPOCHI K 3a4CTY,
KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI

[Ipenmy1iecTBEHHO IPOBEPKA
METOJIaMH UCXOSI U3 COCTOSIHUS
00yyaronierocst Ha MOMEHT IIPOBEPKU

14.3. MeToauueckne peKoMeHAalMH M0 OIleHOYHBIM MaTepHaJiaM JIsl JUI[ ¢ OTPAHHYeHHbIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJOB IIPEIYyCMAaTPUBACTCS
nocTynHas popMa nperocTaBiIeHUs 3aJaHUH OLIEHOYHBIX CPEICTB, 3 UMEHHO:

- B TIeYaTHOU (opMe;

— B TIe4aTHOU (hopMe ¢ YBEIHMUEHHBIM MPU(TOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 33/IaHUS BCIYX;

- NpeA0CTaBICHUE 3aIaHMsI C UCTIOJIb30BaHUEM CYp/I0TIEpPEeBOIA.

JIluiaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsl M MHBAJIMJaM yBEJIMUYMBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. Jlnmsi Takux OOyJarommxcsi NpeaycMaTpHUBaeTCs
nocTtynHas popMa npeocTaBIeHHsI OTBETOB Ha 33/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHHS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
3I0POBbS M MHBAJIMJIOB MO JUCLUIUIMHE MpPEIycMaTpUBaeT IMpeocTaBleHue MHpopManuu B (opmax,
aIaTHPOBAHHBIX K OTPAHUYCHHUSM UX 370POBbS M BOCIPUATHS HH(OPMAIIHN:

JI1s1 JIML ¢ HApYLIEeHUSIMM 3PeHHUs:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- B IIe4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIEHUSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

— B Ie4aTHo opme.

JIJ1s1 i1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTATEJLHOI0 annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUIS JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbS M HHBAJIMJIOB
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