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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
nporokot Ne 15 ot « 19 » 6 2018 r
JINCT COI'JTACOBAHUA

PabGouass mporpamMMa IUCHUIUIMHBI COCTaBJieHa C y4dyeToM TpeOoBaHui (enepanbHOTO
rOCyJapCTBEHHOTO 00pa3oBaTelbHOTO cTannapra Boiciiero oopaszoBanus (OPI'OC BO) no HampaBieHHIo
noarotoBku (crenuanbHocTH) 09.03.01 MHopMaTHka W BBIUMCIUTENbHAS TEXHHKA, YTBEPKIESHHOTO
12.01.2016 roma, paccmorpena u omodpeHa Ha 3acemnanuu kadenpslt KCYIT «  » 20
roja, mpoTokos Ne

PazpaboTunku:

noreHT kad. KCYII ®. U. lleepman
CTapIIuil mpenoaaBarenb Kad.

KCVII E. A. Ilotanosa

3aBeayroniuii odecreuynBaromiei kad.
KCVII 10. A. Ulypeirun

Pabouast mporpaMma JUCIUILIMHBI COTIIACOBaHa ¢ (PaKyJIbTETOM U BBITyCKaOIIeH Kadeapoi:

Hexan ®BC JI. A. Ko3nosa
3aBenyronIuii BeITycKaromiei kad.

KCVII 10. A. Ulypeirun
OKCHepThl:

npodeccop kad. KCYII B. M. 3103pK0B

JlotieHT Kadepbl KOMITBIOTEPHBIX
CHCTEM B YIPABJICHUU U
npoektupoBanuu (KCVYII) H. 1O0. Xabubynuna
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI

Ilenr Kypca COCTOMT B HM3YYCHHH OOIIUX MPUHIMIIOB TPOBEACHHUS BBIYUCIUTEIHHOTO
SKCIIEPUMEHTA, METOJIOB U QJITOPUTMOB PEIICHUS CTAHAAPTHBIX 337a4 BBIUUCIUTEILHONM MaTEMaTHKH,
COBPEMEHHBIX ITPOTPAMMHBIX CPEACTB JJISI ABTOMATHU3AIIUN BEIYHCIICHUM.

[TomrydeHnne cioOCOOHOCTH K CAaMOOPTaHHU3AIUN B CaMOOOPa30BaHUIO.

[TomydyeHnue crnocoOHOCTH OCBaMBaTh METOJIWKH HCIOJIb30BAaHUS IPOTPAMMHBIX CPEICTB IS
pelIeHus: MPaKTUYECKHUX 3aj1ay.

[Tomydyenue crmocoOHOCTH OOOCHOBBIBATH NMPHUHUMAEMBbIC IPOCKTHBIC PEIICHHUS, OCYIIECTBIISTH
MMOCTAHOBKY ¥ BBITIOJIHATH YKCIIEPUMEHTHI 110 TIPOBEPKE X KOPPEKTHOCTH U AP(HEKTUBHOCTH.

1.2. 3agauy JUCHUILIMHBI
— CdopmupoBaTth y CTYACHTOB KOMIUICKCHBIC 3HAHUS M IMPAKTHYECKHUE HABBIKKM B 00JIacTH
pelLIeHHs BBIYMCIUTEIbHBIX 3a/1a4 Mpy noMouy 9BM.
— Hayuutep mnpumeHsATP Ha TMpPaKTUKE TOJYYCHHBIC 3HAHUS JUISl PEIIEHUS Pa3IMYHBIX
MPUKJIATHBIX 33]1a4.

2. Mecto aucuuminnsl B ctpykrype OIIOIT
Juctumummna «Beraucnurenbaas marematuka» (b1.B.J1B.4.1) otHocuTes k 610Ky 1 (BapuaTuBHAS
4acTh).
[IpenmecTByomUMy  TUCUUIUIMHAMY, (DOPMHUPYIOIIMMU  HayajbHblE 3HAHUS, SBISAIOTCA:
JluckpeTHas MareMaTuka, MaremaTrueckas JOruKa U TEOPHs aJITOPUTMOB.
[TocneayromumMu AUCUUIUITMHAMM SBIIIOTCS: MeTo/1bl ONTUMAJIbHBIX PEILICHUH.

3. TpeOoBaHuA K pe3yJIbTATAM OCBOCHHSI JUCHUIIMHBI

[Tponecc n3yyeHHs QUCIUIUIMHBI HAIPABJICH Ha (POPMUPOBAHHE CIEAYIOUINX KOMITETCHIINNA:

—  OK-7 CiocoGHOCTB K cCaMOOpraHU3aluy ¥ caMooOpa30oBaHHUIO.;

— OIIK-2 CrocobHOCTh OCBamBaThb METOAMKH HCIOJb30BAHUS IMPOIPAMMHBIX CPEACTB IS
peleHusl MPaKTUYECKUX 33/1a4.;

— IIK-3 Cnoco6HocTh 000CHOBBIBaTH MPUHUMAEMble IPOEKTHBIE PELIEHHS, OCYIIECTBISThH
MTOCTAHOBKY H BBITIOJHATH YKCTIEPUMEHTHI IO TPOBEPKE UX KOPPEKTHOCTH U 3(PPEeKTUBHOCTH. ;

B pe3ynbrate n3ydyeHus IUCHUILTUHBI 00Y4aroLUIHics JOKEH:

— 3HATh TPHUHUOUNBl TPOBEIACHHUS BBIYMCIUTEIHHOTO OKCIIEPUMEHTa, XapaKTEPUCTHKH
BBIUMCIIUTENIBHBIX 3a/1a4, MCTOYHHUKM IOTPELIHOCTEH BBIUMCIIEHUH, OCHOBHBIE METOJbl U AITOPUTMBI
peIIeH s CTAaHIAPTHBIX BRIYMCIUTEIBHBIX 3a7a4;

—  yMeTb BbIOUpATh U pa3padaTbIBaTh YUCICHHBIE aITOPUTMbI PEILICHHSI BHIUNCIUTENbHBIX 3a/1a4;
pa3pabaTbIBaTh IPOrpaMMBbl JUIs peLLICHUs TaKuX 3ajiay;

— BJIAIeTh HAaBBIKAMH pEUICHHS BBIYHCIUTENBHBIX 33a4 C IOMOIIBI0 COBPEMEHHBIX
MaTeMaTHYECKUX MaKETOB.

4. O0beM AUCHMILVINHBI U BUJbI y4eOHOH padoThl
OO0mast Tpyl1OeMKOCTh IUCHUIUIMHBI COCTaBiseT 6.0 3a4eTHBIX €AMHUIBI U TPEACTaBICHA B
Tabimue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTh TUCIUILIIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero gacos CemecTtpbl

5 cemectp
AynuropHsble 3aHATHS (BCETO) 108 108
Jlexrum 50 50
JlaGopatopHbie paboThI 58 58
CamocrosiTenpHas paboTa (Bcero) 108 108
OdopmiieHre 0TYETOB TI0 JTAOOPATOPHBIM paboTam 52 52
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[IpopaboTka JEKIIMOHHOTO MaTepuasa 56 56
Bcero (6e3 ax3ameHa) 216 216
OO0mmas TpyA0eMKOCTb, 4 216 216
3aueTHble EaquHAIbI 6.0 6.0
5. Conep:xanue TUCHUTLIUHBI
5.1. Pa3nesnsl JUCHUIIMHEBI H BUALI 3aHATHHA
Paznenbl qMCHUIUIMHBI U BUJIBI 3aHATUN TTPUBEEHBI B TabauIe 5.1.
Tabauma 5.1 — Pa3gensl AUCHMILINHELI U BUABI 3aHITUH
HasBanwust pa3ienoB AUCIUILUTHHBL S E Tie 88 SRS me8g=E3¢8 =
5 cemectp
1 BBenenue B 4nCIEHHBIE METOIbI 4 0 6 10 OK-7, OIIK-2,
I1K-3
2 IlorpemHocTtu okpyrieHus B 9BM 4 8 16 28 OK-7, OIIK-2,
I1K-3
3 Beruncnenue 3HaueHUN QyHKIUI 4 0 4 8 OK-7, OIIK-2,
I1K-3
4 Annpoxcumanus QyHKIHiA 8 16 20 44 OK-7, OIIK-2,
I1K-3
5 Yucnennoe nudpepeHnnpoBanme u 4 8 14 26 OK-7, OIIK-2,
UHTETPUPOBAaHUE [1K-3
6 MonenupoBaHue CTy4yalHbIX BEIUYUH 4 0 6 10 OK-7, OIIK-2,
I1K-3
7 MeTtoapl perieHus: CUCTEM JIMHEHHBIX 8 10 12 30 OK-7, OIIK-2,
anreOpandeckux ypaBHenuii (CJIAY) I1K-3
8 PenieHnie HEMMHENHBIX YPAaBHEHUN C OJJHUM 6 0 6 12 OK-7, OIIK-2,
HEU3BECTHBIM I1K-3
9 Pemienue cucteM HeIMHEHHBIX ypaBHEHUH 6 8 14 28 | OK-7, OIIK-2,
(CHY) [IK-3
10 [IporpammHBbIe cpeacTBa JIst 2 8 10 20 OK-7, OIIK-2,
aBTOMAaTH3aIlUH BEIYMCICHUHN [1K-3
Hroro 3a cemectp 50 58 108 216
Hroro 50 58 108 216
5.2. Conep:xanue pa3ie0B JMCUMILIAHBI (110 JIEKIUSM)
CogepxaHue pa3JesioB JUCIUILIIHH (IO JIEKIKAM) TPUBEIEHO B Tabnuie 5.2.
Tabmuma 5.2 — Coneprkanue pas3ieoB JUCIUIUIMH (TT0 JICKITUSIM)
HasBanus paszuesnos CozepxaHue paszieioB UCIMILHEGI (o nekmmsv) & 8 € 8= % 2
5 ceMecTp
| Beenenue B uncnennsie |[Ipenmer u ucTopus pa3BUTHS BEIYACIUTEIBHON 4 OK-7,
METOJIbI MaTeMaTUKU. JTalbl peleHus 3a1aun Ha OBM. OIIK-2,
Brruucnurensnsiii skcniepuMenTt.[lorpemnoctu IK-3
BBIYHUCITUTEIILHOTO dKCIIEpUMEHTa. XapaKTePUCTUKHI
BEIUHMCIIMTENBHBIX 3a7a4. Y CTOMYNBEIE U
HEYCTONYMBBIE, KOPPEKTHBIC U HEKOPPEKTHBIS
3amaun. [Ipumepsl HEKOPPEKTHBIX 3a1a4. TpeboBaHus
4
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K BBEIUMCIIMTENbHBIM METOAAM. Y CTOHYHBOCTD,
KOPPEKTHOCTB, CXOAUMOCTb. [IprMep HEyCTOMYUBOTO
ajaropuTMa.

Hroro

2 IlorpemHoctu
okpyrienus B OBM

[IpencraBnenue yncen B OBM. MamuHHbINA HYJIb U
MalMHHas 0ECKOHEYHOCTb. AOCOIOTHAS U
OTHOCHUTEJIbHAA NOrpeliHOCTH. OKPYIJIEHUE YHCET B
OBM. Mammnnsiii sncuinoH. HakorieHue ommook
okpyrnenus. Knaccuueckas hopmyna ans
MIOTPEIIHOCTH CYMMBI, pa3HOCTH, IPOU3BEICHUS U
yacTHoro.llorpemnoctu okpyrieHus npu
BBINOJIHEHUH apupMeTHIecKux ornepamnuii B 9BM.
[TorpemHOCTH CyMMBI ABYX U HECKOJIBKUX YUCEN.
3aBUCUMOCTb IOTPELIHOCTH OT MOPsIIKA
cymmupoBanus. [lorpemnoctu npou3BeieHus 1ByX U
HECKOJIbKUX YHCell. AJITOPUTM BBIYUCIICHUS
npousBeieHus uncedn. [IpaBuiia BeITOIHEHUS
apupmeTnueckux onepanuit B 9BM. CraTucruieckne
OlleHKHU norpemHoctei. [Ipumepsl opranuzanuu
BBIYMCIICHHI.

Hroro

OK-7,
OIIK-2,
I1K-3

3 Berauciienue 3Ha4eHUN
byHKIMI

Brruucnenue 3nauenuit monmmaoma. Cxema ['opuepa.
Brruncnenue snementapHbix GyHkiuii B OBM.
Cnoco0Orn! Beruncienus. IlokazarenpHas,
norapuMuueckas, TPUrOHOMETPpUYECKast
¢dbyHkuMy. Beruncnenue KBaapaTHOTO KOPHSI.

Hroro

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

4 Annpokcumanus
byHKIMMA

[Tonsarue npubmkenus Gpynkuuii. [Ipumenenue
annpokcuManuu ¢pyukiuit B CAIIP. Kpurepun
6mu3octu pyHKUMH. OnTHMaIbHAs aNIPOKCUMALIUS.
Knaccudukanms 3agaq

annpokcumanun. Uatepnonsanus GyHkuii. 3agaua
JIMHEWHOM UHTepnoasaunu. JInnennas
MTOJINHOMMAJIbHAS. UHTEPIOJIALIUS.
NHTepnonsauuonHbii MHOTOWIEH Jlarpanixka.
Pasznenennsle pa3HOCTH U UX CBOMCTBA.
Nurtepnonsuuonnas popmyna Hetorona.CoiictBa
HMHTEPIOJIALMOHHBIX Mojene. [lorpemHocTts
uHTepnoisuuu. MHorounens! Yeobliena.
OnTuManbHbIA BEIOOP Y3710B HHTEPIOJISAIHH.
CxomumocTth uHTEpIioAuu. Teopema dabdepa.
JlokanbHas uHTepnossiuus. [Ipumenenue rinodaabHOM
1 JIOKaIbHOW HHTepnoysiuu. MiaTepnonsanus
TPUTOHOMETPUYECKUMU ITOJIMHOMaMH. [luckperHoe
npeobpazoBanne Oypre. beicTtpoe nmpeodpazoBanue
O®ypbse. MTHTEpIIOIIALNSA C IOMOLIBIO CILUIANHOB.
[Tonsatue crnaiina. [Toctpoenue Kyonaeckoro
crutaitHa. OcHoBHBIE cooTHOLIEHUA. [IpuMenenue
criiaiiHoB. JIMCKpeTHas cpeiHeKBagpaTHIHAs
annpokcruManus. CBONCTBO CIiIaKUBaHUS.
[TosnydeHune u penieHre HOpMaIbHBIX

OK-7,
OIIK-2,
[1K-3
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ypaBHeHul. [ [puMeHeHre cpeiHeKBaIpaTUIHON
annpokcuManuu. Hamnydinas paBHoMepHas
anmpokcuManus. Teopema Ueorimena. Teopema
Bamne-Ilycena. iTepaunOHHBIN aJITOPUTM
HAax0>KJICHUsI HAMJIY4IlIEro paBHOMEPHOTO
npubmmxenus. [lpumenenue Hammydmen
anIpOKCUMalNUU. AIIIPOKCUMALIMS METOJIOM
pasnoxeHus B creneHHou psaa. MuorowieH Teitnopa.
[TorpemHocTsh NpUOINKEHUS MHOTOWIEHOM
Teiinopa.CxomumMocTs. AipokcuManus GyHKIUN
HECKOJIbKUX NepeMeHHbIX. [locTpoenue
MOBEPXHOCTEH M JIMHUN YPOBHS (PYHKLIUHU JIBYX
IIEPEMEHHBIX

Hroro

5 YucneHnHoe
Qg epeHIMpoBaHne 1
UHTETpUPOBaHHE

[IpsiMmoe BbIYKCIIEHUE TPOU3BOAHBIX. JIeBas, mpaBas u
HEHTpaJIbHAs pa3HOCTHBIC POU3BOIHBIE. OmHOKH
quciaeHHoro quddepennuponanus. [lpumenenue
MHTEPNOJSIIMUA. YN CTIEHHOE UHTETPUPOBAHHE.
DopMyIbl IPSIMOYTOJIBHUKOB, Tpaneuuid, CHMIICOHA.
OmmOKY YUCIIEHHOTO HHTETpUpOBaHus. Bribop mara
UHTETPUPOBAHUS.

Hroro

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

6 MonenupoBanue
CIIyYalHBIX BEIUYUH

OCHOBHBIE XapaKTEPUCTUKU CIIyYailHbIX BEJTUYMH.
[lonyuenue ciydaiiHbIX BeauuruH Ha OBM.
I'eneparopsl cinyuaiinbix uncen. Meroq Monre-
Kapino. [Ipumenenune metona Monte-Kapno mis
BBIYMCIICHUS ONPEEICHHBIX HHTErPAJIOB.

Hroro

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

7 MeToabl pemieHust
CUCTEM JIMHEHMHBIX
anreOpanvecKux
ypaBHenuii (CJIAY)

Krnaccudukanus u xapakTepuCTUKA METOJI0B
pemienust CJIAY. [IpsiMbie meToibl. MeTo b1
Kpamepa, oOparnoit matpunel. Meton ['aycca (cxema
€IMHCTBEHHOT O JiesieHus1). Meron ["aycca ¢ BeIOopoM
TJIaBHOTO 3JIeMeHTa. Boluncienue onpenenuTens u
oOpatHoi MaTpu1bl MeTosioM ["aycca. MeTton
nporoskH. [lorpemnoctu pemenus CJIAY. Hopmsl
BEKTOPOB U MaTpull. Onenka norpemHocrei. Yucino
oOycnoBieHHOCTH. OLieHKa Yucia
o0ycrnoBieHHOCTU. ITepalinoHHbIE METO/IbI PELICHNUS
CJIAY. Meron npocTsIx urepanuii(meron SAxodn).
Ycnosus cxoqumoctu. OnieHka yncia
urepauuii.Meron 3eiaens.

Hroro

OK-7,
OIIK-2,
I1K-3

8 Pemrennie HeTMHEHHBIX
YpaBHEHUH C OJTHUM
HEN3BECTHBIM

[IpsiMble 1 UTEpALIMOHHBIE METOJIBI pemeHns. Yucio
KOpHEW HEIMHEWHBIX ypaBHeHUU. OTneneHue
KopHen.MeTtonasl yTouHeHus1 KopHer. MeTton
nuxoromuu. Meron xopa. MerogHeroTona
(kacaTenbHBIX). Y CIOBHS U CKOPOCTh CXOJIUMOCTH
Metoaa Hetorona. MoanuimpoBaHHbIH METO
Hprorona u metos cexymux.[106abHO cXoasmunics
Meroa.llocnenoBaTenbHbIN TOUCK KOPHEN
anreOpandeckoro ypasHeHus.Haxoxxnenue

OK-7,
OIIK-2,
IK-3
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KOMIUIEKCHBIX KOpHei. O0acTH IPUTSKEHUS
KOpHEH.

Htoro

9 Pemrenue cucrem

(CHY)

HEJIMHEHBIX YpaBHCHUHN

CymectBoBaHue, ynucio u xapakrep pemenuit CHY.
Psin Tetinopa muist pyHKIIMA MHOTHX TTEPEMEHHBIX.
Meron npocroii urepanuu. Merox Herotona.
YcnoBus cXoqUMOCTH METOA
Herorona.Moauduuupoanuslii Mmetoq HeroToHa.
I'noGanbHO cxoasuecs MoupUKaK METoa
Herorona. MeTton npoaoiKeHus o napamerpy.

Htoro

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

10 ITporpammubie
cpencTBa s
aBTOMAaTHU3aIlUHU
BBIYMCIICHHI

bubnuroreku moAmporpaMM it pemieHus
BBIYHCIIUTENBHBIX 33a/a4. Y HUBEPCaJIbHbIE CUCTEMBI
JUTSL aBTOMATH3AI[UN MATEMaTHICCKUX U UHKCHEPHBIX
pacueroB MathCAD, MATLAB. Opranusanus
cucTeM, OCHOBHBIC (pyHKImH. [IpuMeps! pemeHus
BBIYHUCIUTENBHBIX 33]1a4 C UCTIOJIb30BaHUEM
YHHUBEPCATBHBIX crcTeM. CUCTEMBI CUMBOJILHBIX
BBIYMCIICHHH (KOMIIBIOTEpHOH anreOpbl) Derive,
Maple V, Mathematica.

Hroro

2

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

Hroro 3a cemectp

50

5.3. Pa3esibl AUCHMILUIMHBI U MEKIMCHUIIIMHAPHBIE CBSI3H ¢ 00ecleYHBAKIIMMY (NPeAbIIYyIHMHU)

U o0ecrneuynBaeMbIMHU (l'[OC.]'Ie)]leIIH/IM]/I) AUCHHUIVIMHAMH

Pazgenpl JUCHUIIIUHEL U MCKIAUCHUIIIIMHAPHBIC CBA3U C O6€CH€‘II/IBaIOH_[I/IMI/I (Hpe)lbIILYH_II/IMI/I) u

oOecrieunBaeMbIMU (TTOCIIENYIOMMMHA ) JUCITUTIIIMHAMY TIPEICTaBIICHBI B Ta0umIe 5.3.

Ta6J'II/II_[a 53— Pazgensl AMCHUILIMHEBL U MCKIUCHUIINIMHAPHBIC CBA3U

HanmenoBanme JAUCIUITIINH

Ne paznenoB gaHHON AMCHUITIMHBL, A KOTOPBHIX HEOOXOAUMO H3yYEHHE
o0ecIIeunBaroInX U 00eCIIeUMBaAEMBIX JUCIIAIIINH

1 2 3 4 5 6 7 8 9 10
[IpeamecTByrOMME TUCHUTLITUHBI
1 IuckpeTHast MaTemMaTHKa + + + +
2 MaremaTtudeckas JIOTHKA 4 N N
Y TEOpHUSI AJITOPUTMOB
[Tocnenyrouiye TUCHUTIIMHBI

1 MeTomsl OIITUMAaTBHBIX

© 0110 0 an + + + + + + + + + +
perieHuit

5.4. CooTBeTCcTBHE KOMIETeHIMIi, GOPMHUPYEMBbIX NPU U3YyYEeHHH THCUMIIJIMHBI, 1 BU/I0B 3aHATHH
CooTBeTcTBHE KOMIETEHIMH, (OPMUPYEMBIX NpPU H3YYEHHHM TUCHMIUIMHBI, U BUAOB 3aHATHH
IpesicTaBjieHo B Tabmune 5.4.
Tabmuna 5.4 — CooTBercTBHE KOMIETEHLUH, (HOPMUPYEMbIX NpPU H3YYEHHHM JUCLUUIUIMHBL, U BHJIOB

3aHATUU

Bune! 3angaTuii

Komme
TEHLH
u

Jle

= &6 S 5 &6

@OpMBI KOHTPOJIA
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OK-7 +

KontponbHas padoTa,
Co0OecenoBanue, OTUeT 10
nabopaTopHoii padote, Tect

OIIK-2 +

KonTtponbHas pabora,
CobecenoBanue, OT4YeT MO
naboparopHoii padore, Tect

I1K-3 +

KonTtponbHas pabora,
Co0OecenoBanue, OTUET 110
nabopaTopHoii padote, Tect

6. UHTepakTHBHBIE METObI M (POPMBI OPraHM3ALMU 00yUEHUS
He npenycmotrpeno PYIIL.

7. JJaGopaTopHble padoThI

HaumenoBanue mabopaTtopHbIX paboT npuBeneHo B Tadmuue 7.1.
Tabmuma 7.1 — HauMeHoBaHKEe 1a00paTOPHBIX pabOT

CornacoeaHa Ha noptane Ne 35272

Hazpanwus paznenos HaumenoBanue nabopatopHbix padboT (8 E8L=% e
5 cemectp
2 IlorpemHoctu [IpencraBnenue u okpyrienue uncen B OBM. 8 OK-7,
okpyrieHus B OBM Omneparuu ¢ uncinamu B DBM. Ucrounnku OIIK-2,
BO3HUKHOBEHHUS OIINOOK. IK-3
Hroro
4 Annpokcumarus JIuHeitHas nMoJuHOMUANIbHAS UHTEPIOJSALIMUS OK-7,
byHKITI ¢ynkuui. [TorpenmrHoCcTs HHTEPITOIISIIH. OIIK-2,
CX0MMOCTb HHTEPIOIALMH IK-3
CpenHexBaapaTU4Has allllpoKCUManus pyHKINN 8
(MeToJl HAaMMEHbIINX KBaapaToB). [Ipubnuxenne
9KCIIEPUMEHTAJIbHBIX JIaHHBIX.
Hroro 16
5 Yucnennoe Anmpokcumanys Mpon3BOJHBIX KOHEUHBIMU 8 OK-7,
muddepeHnpoBanre U | pasHocTAMU. KBagparypHbie popmysibl OIIK-2,
MHTETPUPOBAHUE MPSIMOYTOJIBHUKOB Y Tpaneunii 1 HaX0XKICHUS IK-3
ornpezeNeHHbIX HHTerpanoB. Meron CuMriicoHa.
Hroro 8
7 MeTtoasl penieHus Uccnenoanue metonos pemenus CJIAY. Meron 10 OK-7,
CUCTEM JIMHENHBIX I"aycca. Uncno 00yca0BICHHOCTH MOTPEIIHOCTH OIIK-2,
anreOpanvaecKux pemenust CJIAY IK-3
ypaBuenuii (CJIAY) Viroro 10
9 Pemenune cucreM Merton npoctoit utepauuu s pemenust CHY. 8 OK-7,
HEJIMHEWHBIX ypaBHeHU | Merox Herotona nns pemenus CHY. OIIK-2,
(CHY) Viroro IK-3
10 IIporpammHbIe 3HAKOMCTBO C YHUBEPCAIbHOM CUCTEMOM ISt OK-7,
cpeJlicTBa JUIA WH)XEHEPHBIX U MAaTEMATHYECKUX BBIUYMCICHUI OI1IK-2,
aBTOMaTU3ALUHU MATLAB. Pa3zpa6otka nporpamm BMATLAB. [1K-3
BBIUMCIICHUM Wiroro 8
Hroro 3a cemectp 58
8




Tabymue 9.1.

8. IIpakTHyeckue 3aHATHUSA (CEMUHAPDI)
He npenycmotpeno PVYIIL.

9. CamocrosiTejbHasi pabora
Bunapl camocTosTenbHOM paboThl, TPYA0EMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU TPEACTABICHbI B

Tabmunua 9.1 — Buasl caMoCcTOsATENNbHOM PadOThI, TPYA0EMKOCTh U (POPMHUPYEMbIE KOMIIETCHIHH

Bussl camocroaTensHoit 5 E A 2 2 =
Ha3zBanus pasnenos paBoTHI 259 E 2 g @DOpMBI KOHTPOJIA
5 cemectp

1 Beenenue B uncnennsie | [IpopaboTka JEKIIMOHHOTO 6 |OK-7, KontposnbHas pabora,
METOIbI Marepuaia OIIK-2, Tect

HUroro IK-3
2 [orpemHocTH [IpopaboTka JIEKIIMOHHOTO 8 |OK-7, Konrponsnas pabora,
okpyrieHus B OBM Marepuaia OIIK-2, |Oruer no nabopaTopHOiA

OdopmiieHHe OTYETOB 110 g |lIK-3 pabore, Tect

nabopaToOpHBIM paboTam

Hroro 16
3 Boruncnenue 3Hauenuii | [IpopaboTka IeKIMOHHOTO 4 |OK-7, KonTponbHas pabora,
byHKITI Marepuana OIIK-2, |Tecr

Hroro 4 |HK-3
4 Annpokcumanus [IpopaboTka JTeKIIMOHHOTO OK-7, KonTponbHas pabora,
byHKITI MaTepuaia OIIK-2, |Ortuer mo nabopaTopHOI

OdopmiIeHHE OTYETOB TI0 g K3 pabore, Tect

nabopaTopHBIM paboTam

OdopmneHne 0T4eTOB MO 6

nabopaTopHBIM paboTam

Hroro 20
5 YucnenHoe [IpopaboTka JIeKIIMOHHOTO 6 |OK-7, KonTponbHas pabora,
TuddepeHMpoBaHue U | MaTepuaa OIIK-2, | Ortyer no nabopaTopHOii
WHTETPUPOBAHUE OdOpPMICHHE OTIETOB 110 8 I1K-3 pabote, Tect

nabopaTOpHBIM paboTaM

Hroro 14
6 MogenupoBaHue [IpopaboTka JTeKITMOHHOTO 6 |OK-7, KonTponpHas padora,
CIIy4alHbIX BEJINYUH Marepuaia OIIK-2, | Tect

" I1K-3

TOTO

7 Metoasbl pelieHus [IpopaboTka JTeKITMOHHOTO 4 |OK-7, KonTponpHas padora,
CHUCTEM JIMHENHBIX Marepuaia OIIK-2, | Oryer mo 1abopaTopHO
anre6paw{vecg;117; v O(OpPMIICHHE OTUETOR IO 8 [1K-3 pabore, Tect
ypaBHEHHH ( ) nabopaTopHBIM paboTam

Hroro 12
8 Pemenne nenuHelHbx | [IpopaboTka JIEKITMOHHOTO 6 |OK-7, Kontponbhas pabora,
YPaBHEHUH C OJJHUM Martepuaia OIIK-2, |Tecr
HEU3BECTHBIM Wiroro 6 I1K-3
9 Pewienue cucreM [IpopaboTka JIEKIIHOHHOTO 6 |OK-7, Konrtponsnas pabora,
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HEJIMHEHWHBIX YpaBHEHUN |Marepuaia OIIK-2, |Otuer mo 1abopaTopHOM
(CHY) OdopmiIeHHE OTYETOB TI0 g K3 pabore, Tect

nabopaTopHBIM paboTam

Hroro 14
10 ITporpammHbIe [TpopaboTKka JEKIIMOHHOTO 4 |OK-7, KontposnbHast pabora,
CpeAcTBa s MaTepuaa OIIK-2, |Ortuer mo nabopaTopHOi
ABTOMATH3ALUH OQOPMIICHHE OTYETOB IO 6 I1K-3 pabore, Tect
BBIUMCIICHHM

nabopaTopHbIM paboTam

Uroro 10
HWroro 3a cemectp 108
Utoro 108

10. Kypcosoii npoekT / kypcoBasi pabora
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa jJisl OllEHKHU yCIIeBAeMOCTH 00y4alo M XCH

Ta6mmma 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

11.1. bajuibHbIE OLEHKU JJIS1 3J1IeMEHTOB KOHTPOJIS

. . MakcumanbHbIi
o MaxkcumanbHbBIH MaxkcumanbHbIH
DNeMEeHThI y4eOHOM OaJ 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 6ain 3a mepuon
JEATeILHOCTH mexnay 2KT u na ceMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
5 cemecTp
KonTponsHas padora 5 5 10 20
OTuer o nmabopaTopHOH 10 10 15 35
pabote
CobecenoBanue 25 25
Tecr 6 6 8 20
Hroro makcumym 3a 21 21 58 100
nepuos
Hapacraromum urorom 21 42 100 100
11.2. IlepecueT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer GayIOB B OIEHKH 32 KOHTPOJIbHBIE TOUKH MpeCTaBeH B Tadymie 11.2.
Ta6muua 11.2 — IlepecueT GayIjIOB B OLIEHKHU 32 KOHTPOJIbHBIE TOYKH
bannel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
>90% ot MakcuManbHOM cymMmbl 6aiioB Ha aaty KT 5)
Ot 70% 10 89% oT MakcuManbHOM cyMMbl OaytoB Ha gaty KT 4
Ot 60% 10 69% OT MakcHMaNbHOM cyMMBI OayuToB Ha naty KT 3
< 60% ot MakcuManbHOI cymMMbl OaisioB Ha naty KT 2

11.3. Ilepecuyer cyMMBbI 02/1710B B TPAAMIIHOHHYIO M MEKIYHAPOAHYIO OLICHKY

HCpCC‘ICT CYMMBI 0ajioB B TPAAUIUOHHYO U MCKAYHAPOJHYIO OLICHKY IPCACTABJIICH B Ta6.HI/II_IC

11.3.
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Ta6nuna 11.3 — IlepecueT cymMMbl 0aJIJIOB B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OIICHKY

Htorosas cymma 6ajios,

Omnenka (I'OC) YYHUTHIBACT YCIEITHO CIAHHBIN Omnenka (ECTS)
9K3aMeH
5 (oTMyHO) (3aYTEHO) 90 -100 A (0TIMYHO)
85 -89 B (ouens xoporio)
4 (xopor110) (3a4TEHO) 75-84 C (xoporo)
70-74
D (ynoBneTBOpHUTEIIBHO)
3 (y10BIETBOPUTEIHHO) 65 - 69
(3a4TeHO) 60 - 64 E (nmocpencTBenHo)
2 (HEYROBICTBOPUTEILHO) (e Huxe 60 6amios F (HeynoBneTBOpUTEIILHO)
3a4TEHO)

12. YueOoHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTeyeHue JUCIUININHBI

12.1. OcHoBHas JuTEpaTypa
1. BerumcnutenbHbIe METOIBL: YuebHoe mocooue / Murnenb A. A. - 2013. 198 ¢. [DaeKTpoHHBIN
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/4863 (mara o6pamenus: 29.06.2018).

12.2. lonoHuTeIbHAS JIUTEPATypa
1. BepxOuukuii, Banentun MuxainoBud. OCHOBBI YHUCICHHBIX METOJIOB : YUEOHUK ISl BY30B.
- M. : Beicias mkona , 2005. - 847[1] c. (nanuuue B 6ubnuoreke TYCVYP - 70 5k3.)

12.3. YueOHO-MeTOAMYECKHE MOCOOU A

12.3.1. O6s13aTesibHBbIE Y4eOHO-METOAUYECKHE TOCOOUSA

1. M.B. Yepkamun, JI.U. babak. BeruucnurenbHas maremMatuka: MeToudyeckue yka3aHHs s
cryaenToB crnenuansHoctd 230104 - "CucreMbl aBTOMaTH3MPOBAHHOTO MpoekTupoBaHus". Tomck,
TYCYP TMI] O, 2007. (Hanuuue B 6udauorexke TYCVYP - 35 7k3.)

2. JI.LW. ba6axk. Berunciurensasle MmeTonbl. Yacte 1. Yuebnoe mocodue. Tomck, TYCVYP, 2007.
— 132 c. Meroanueckue yka3zaHus JUIsl JIaOopaTOpHBIX padot crp. 3-15, 21-55, 61-130; Meroandeckue
yKa3aHus Ui caMOCTOsTeNbHON paboTsl cTp. 16-20, 56-60, 131-132 (nanuuue B 6ubauorexke TYCVYP -
19 7x3.)

3. M.B. Yepkamun, JL.U. babak BrraucnutenpbHas mareMaTuka (4acth 2): ydel. mocoOwue.
Tomck, TYCVYP, 2007. — 152 ¢. Meroanueckue yka3aHus aiis jJaboparopHbeix pador crp. 5-50, 56-100,
106-148; Meronuyeckue ykKazaHus AN caMOCTOATeNbHOW paborel ctp. 51-55, 101-105, 149-152
[DnexTpOoHHBIT pecypc] - Pexxum JIOCTYyTIA:
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=100 (mata
obpamenust: 29.06.2018).

12.3.2. YyeOHO-MeTOAMYECKHE IIOCOOMS 1JIsI JIML ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbS M
HHBAJIHI0B

Y4eOHo-MeToAMYECKHEe MaTepuabl Il CAMOCTOSTEILHOW U ayAUTOPHON paboThl 00Yy4arOIIUXCs
U3 YMCIIA JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI M1 MHBAINUJIOB MPEAOCTABISAIOTCS B (hopMax,
aIalTHPOBAHHBIX K OTPAaHHYEHISIM WX 3JI0POBbBSI U BOCIIPHATHS HH(POPMAITUH.

JI1s1 JIML ¢ HApYILIeHUsIMHM 3PeHHUs:

- B (hopMe AIEKTPOHHOTO JJOKYMEHTA;

- B [I€YaTHOH popMe YBETUUEHHBIM LIPUPTOM.

JI1s1 1ML ¢ HApYLIEHUsSIMM CJIyXa:

- B (hOpMe IIEKTPOHHOTIO JOKYMEHTA;

- B IeUaTHOM opme.

JI1s1 1ML ¢ HAapyLIeHUsIMM ONIOPHO-ABUIaTeIbHOIO aNnapara:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA,;

- B MIEYaTHOH (opme.
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12.4. IIpo¢eccuonanbHble 0a3bl JAHHBIX U HH(POPMAINMOHHBIE 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/

s E

1

(3]

. MaTepuajibHO-TeXHUYeCKOe o0ecneyeHne JUCHUILIMHBI U TpedyeMoe NpPorpaMMHoe
ol0ecreuenue

13.1. O6mue TpeGoBaHus K MaTepHATbHO-TEXHUYECKOMY M IPOrPAMMHOMY 00ecrie4eH U0
AUCHUIINHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPaAaMMHOe o0ecriedeHue JJIsl JIEKIIMOHHbIX 3aHATH I
Jlns mpoBeneHus 3aHATUN JICKIIMOHHOTO THIA, TPYIIOBBIX M MHIAWBUAYAJIbHBIX KOHCYJIbTAIUH,
TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTAIlMU UCTOIb3YeTCs y4eOHasi ayUTOPHUs C KOJTHMYECTBOM
MOCaJI0YHBIX MECT He MeHee 22-24, obopymoBaHHas JTOCKOW M CTaHIAPTHOM y4eOHOW MeOesblo.
HwMmerorcss IeMOHCTpallMOHHOE OOOpYIOBAaHWUE H  yUEOHO-HATIISATHBIC TOCOOWS, O00eCIeYHBAIOIIHE
TEMaTHYECKHUE WILTIOCTPAIIMH T10 JICKITMOHHBIM pasjieiaM JUCIUILUIHHBIL.

13.1.2. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe odecreyeHue sl JIa00opaTOPHbIX padoT

Jlaboparopus nHHOPMALIMOHHBIX TEXHOJIOTUI

y‘~I€6Ha$I ayauTopus A NpPOBCACHUSA 3aHSITHU IMPAKTUYCCKOI0 THIIA, yT-IC6Ha$I ayauTopuda Ijid
MIPOBEJICHUS 3aHATUH J1aOOPATOPHOIO TUIIA, TIOMEIIEHUE ISl CAMOCTOSITENIbHOM pabOThI

634034, Tomckas obnacts, r. Tomck, Bepmuauna ynwma, 1. 74, 323 aya.

Onucanne UMeroIIerocs 000pyI0BaHUS:

- [ITK Ha 6aze IBM PC/AT (4 mr.);

- [I5BM DURON SWS 40;

- [I5BM IBM PC-XT;

- [I5BM IBM/PC-386;

- [I15BM VIVO D 133 (2 mr.);

- KomnerorepP WS2;

- [I5BM "AMSTRAD",

- Jlocka MapkepHasi;

- KommekT cnenunanu3upoBaHHoi yueOHON MeOen;

- PaGouee mecto npemnoaaBaress.

[IporpammHuoe obecrieueHue:

— [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. MaTepuajibHO-TeXHUYECKOEe U POrPaMMHOE oOecneyeHue 1JIs1 CaMOCTOATEIbHOH padoThl
s camocToATenbHOW pabOThl MCIONB3YIOTCS y4eOHbIE ayTUTOPUHU (KOMIIBIOTEPHBIE KJIAccChl),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obmactp, T. ToMck, Jlennna npocmexr, a. 40, 233 ayn.;
- 634045, Tomckas obOmacts, r. Tomck, yi. Kpacnoapwmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnactb, T. ToMmck, Bepmmauna ynwuia, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, T. ToMck, Bepmmauna ynuna, n. 74, 207 ayn.

CoctaB 000py10BaHUS:
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- yueOHas meOerb;

- komnbiotepsl kinacca He Hiwke [I9BM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMHBIOTepBI IIOAKJIIFOUECHBI K CCTHU ((I/IHTepHeT» )41 06€CH€‘-II/IBaIOT I[OCTYH B BHGKTpOHHyIO
nH(pOpPMaMOHHO-00pa30BaTEILHYIO CPEy YHUBEPCUTETA.

[TepedeHp mMporpaMMHOTO OOECIICYCHHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajbHO-TEXHHYECKOE O0ecrieyeHne M CUMILTUHBI JIS JTUI ¢ OTPAaHUYeHHbIMH
BO3MOSKHOCTSIMHU 310POBbSI U HHBAJINI0B

OcBoeHUE TUCHUIUIMHBI JIMIIAMH C OTPAHUYEHHBIMUA BO3MOXKHOCTSMH 370POBbS U MHBAIHMIAMHU
OCYILIECTBIISIETCS C UCIIOJIb30BAHUEM CPEJICTB 00yUeHHUs OOIIET0 U CIIeUaTbHOIO Ha3HAYCHHUS.

[Ipu 3aHsATHAX € OOYYAIOIMMUCS € HAPYIIEHHSIMM CJyXa TMPEIyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCUJIMBAIOIIEH anmaparypbl, MYJIbTUMEAUNHBIX CPEACTB W JPYIMX TEXHHUYECKHX CpEACTB
nprema/mepeaadn yaeOHoH WHPOpPMAIMU B JAOCTYIHBIX (hOpMax, MOOWIBHOH CHCTEMBI TPEIOIaBaHUS
U O0yYaroUMXCcs C WHBAIMIHOCTHIO, MOPTATUBHONW HHIYKIIMOHHON CHUCTeMbl. YdeOHas ayJIuTopus, B
KOTOPOW 3aHHMMAIOTCSl OOyYaromuecs C HapylIIeHHEeM Ciyxa, 000pyI0BaHa KOMIBIOTEPHOW TEXHUKOM,
ayJIMOTEXHUKOM, BUJCOTEXHUKOM, 3JIEKTPOHHOU JOCKOM, MYJIbTUMEIUNHON CUCTEMOII.

[Ipu 3aHATHSAX C 00YYAIONIUMHUCS ¢ HAPYIIEHUSIMHU 3PEHUSIMU TIPEIYCMOTPEHO UCIIOIH30BAHUE B
JEKUMOHHBIX U Y4YEOHBIX ayIUTOPHUSAX BO3MOXKHOCTH MPOCMOTpa YAAJNEHHBIX OOBEKTOB (Hampumep,
TeKCTa Ha JOCKEe WIM Cllalij]a Ha SKpaHE) MPU IOMOIIU BHJICOYBEIHUYHUTEICH T KOMGPOPTHOTO
MPOCMOTpA.

[Ipu 3aHsATHAX ¢ OOydYaIOMIUMHCS € HAPYWIEHUSMH ONOPHO-JABUIaTEeJIbHOI0 amnmnapara
HCIIONIB3YIOTCSl allbTePHATUBHBIE YCTPONCTBA BBOJAa MHGOpPMAIUU MU APyrue TEXHUYECKUE CpEICTBa
npuema/nepeaayn yuyeOHoM MHPoOpManuu B JAOCTYMHBIX (opMax, MOOMIIBHON CHUCTEMbI OOy4YeHUs s
JIIOJIEH C MHBAIMTHOCTBIO.

14. OneHovHble MaTepHaJbl U METOAUIECCKUE PEKOMCHAAILIUH 110 OPraHU3alui U3yIYCHUSA
AUCHHUIIIMHBI

14.1. ConepxxaHue OLIEHOYHBIX MATEPHATIOB U METOANYECKHE PEKOMEHIAM U
I[J'ISI OIICHKHN CTCIICHU C(bOpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHUA Saerl'IJ'IeHHI)IX 3a I[I/ICIII/IHHHHOﬁ
KOMIIETEHIINI UCOJIB3YIOTCS OLIEHOYHBIE MATepUaibl B COCTaBE:

14.1.1. TecToBbI€E 3aaHus
1. OTHOCHUTEIBHON MOTPEITHOCTHIO MPUOINKEHHOTO YHCTIa a Ha3bIBAIOT
a) OTHOILIEHHE ero a0COIIOTHOM MOTrPEIIHOCTH K a0COTIOTHOM BenuunHe yucia a (a#0)
b) pa3HOCTh MEXTy TOYHBIM M MPUOIMKCHHBIM 3HAUCHUEM YHUCIa a
C) OTHOILIEHHE €ro a0COIIOTHOM MOrPEIIHOCTH K 3HAUEHHIO YUCIIa a
d) B mpe10KEeHHBIX BapUaHTaX HET MPaBUILHOTO OTBETA
2. AGcomoTHas! TOTPETHOCTh CYMMBI YHCEN paBHA
a) CyMMe a0COTFOTHBIX MTOTPEITHOCTEH CllaraéMbIX
b) abcoMOTHON NOrPEIIHOCTH HAUOOJBILIEr0 U3 ClaraeMbIX
¢) a0COMIOTHOM MOTPENTHOCTA HAUMEHBIIIETO U3 CIaraeMbIX
d) B mpeI0KEHHBIX BapUaHTaX HET MPaBUILHOTO OTBETA
3. AOGcomoTHas morpemHocts auddepermupyemoit Gynakmuu f(x) , 0oOycioBIeHHas Maou
MOTPEIIHOCThIO apIryMEHTa A, , onpenensercs Gpopmymnon

a)Ar =|f'(x)|A,
b) A; = f'(X)A,
C) A =A,
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d) Ag = f(X)Ax

4. ®opmyna Tpanenui A TpUOIMKEHHOTO BRIYUCIICHUS HHTETPANIOB 1a€T TOYHBINA Pe3yabTaT

a) ISl TUHEHHBIX (PYHKITII

b) a5t IMHEHHBIX ¥ KBAAPATUYHBIX QYHKIUN

C) JUIs IOJTMHOMOB BTOPOTO MOPSIJIKA

d) B peI0KEHHBIX BapUaHTaX HET MPaBUILHOTO OTBETA

5. Ilpu pemeHuM cUCTEM JMHEHHBIX anreOpandeckux ypaBHeHMH Mmerton [aycca ¢ BeIOOpoM
TJIABHOTO JIEMEHTA MPUMEHSIOT

a) JUIsl YMEHBIICHUS TOTPEIIHOCTH BHIYUCICHUN

b) st yCKOpeHus IPOoLeAyphl peleHHs

C) YIPOIIEHHUS aJrOpUTMa pacyeTa

d) B mpeI0KEHHBIX BapUaHTaX HET MPAaBUILHOTO OTBETA

6. Meron ["aycca perieHus cucteM JMHEHHBIX aareOpanvyecKux YpaBHCHHUM MPECTaBIseT COO0M

a) MpoLeaypy MOCIE0BATEIbHOIO UCKIIIOUEHUSI HEU3BECTHBIX

b) MeToIMKy, OCHOBaHHYIO Ha ONpeAesIeHUU 00paTHON MaTPHIIbI

C) MPOLEeypy UTEPAIIMOHHOTO YTOYHCHHUS PEIICHHUS

d) B mpeI0KEeHHBIX BapUaHTaX HET MPaBUILHOTO OTBETA

7. ®opmyna CuMIICOHA T TPUOIMKCHHOTO BBRIYUCIICHUS MHTETPAJIOB JJACT TOYHBIN pe3ysIbTar

a) JUIs TIOJIMHOMOB JI0 TPETHETO MOPSAKA BKIIOYUTEIHHO

b) asist TMHEHHBIX ¥ KBAAPATUYHBIX (QYHKIIHIA

C) TOJIBKO IS TUHEHHBIX (PyHKIINH

d) TONBKO AJI TOJTMHOMOB BTOPOTO TIOPSIAKA

8. IIpu BBIUMCIIEHUH OIpPENIEeICHHOr0 UHTerpaia no gopmyne CUMIICOHA KOJIUYECTBO OTPE3KOB,
Ha KOTOPBIC pa30UBAETCS HHTEPBAJ MHTETPUPOBAHHSI, TOJKHO OBITH

a) YeTHBIM

b) HeYeTHBIM

C) MPOU3BOJILHBIM

d) B ipeII0KEHHBIX BapUaHTaX HET MPAaBHILHOTO OTBETA

9. Ilpu yMHOXEHUH U JEIEHUN TPUOTIIKEHHBIX YUCEI

a) UX OTHOCHTEIhHBIC TIOTPEITHOCTH CKIIABIBAIOTCS

b) ux abCONIIOTHBIE MOTPEITHOCTH CKJIAIbIBAIOTCS

C) abcoJifoTHasi TMOTPEIIHOCTh pe3yJbTaTa paBHA a0OCONIOTHOW MOTPENTHOCTH MaKCHMaJIbHOTO
COMHOXHTES

d) B ipeII0KEHHBIX BapUaHTaX HET MPAaBHILHOTO OTBETA

10. OTHOCHTENbHAS IOTPEIIHOCTL §, QYHKIMH Y =e”, 00yCIIOBIEHHAs MAJIOH TIOrPENTHOCTBIO A,
apryMeHra, onpezensercs Gopmyinoi
a) &, =A,,Tae A, - abCONIOTHAs MOTPENIHOCTh apryMeHTa

b) O = §X, rae % - oTHOCHTENBHAS MOTPELIHOCTh apryMeHTa

C) o, =¢€"A,

d) B mpeasioyKeHHBIX BapuaHTax HET MPaBUIILHOTO OTBETa

11. AGcomtoTHasg mnorpemHocTs JIuddepeHmupyeMoil GyHKuMA Yy = f(X,X,,...X,) MHOTHX
IIepPEMEHHBIX, 00YCIIOBJICHHAs MAJIOH MOTPEIIHOCTLIO apIYMEHTOB A, , ONpefelsiercs: Gopmyion

N Of (X, X9y X )
a) A, =) |——————AX
) 4y El o, '
b) A, =iAxi

i=1
o) Ay=i6f(xl,x2-,...,xn)AXi

i=1 OX;

d) B mpeasioKEeHHBIX BapuaHTaxX HET NPAaBUIILHOTO OTBETa

12. TIpouemypa BBIYMCIEHHE 3HAYEHHS MONMHOMA P(X)=a,X" +ax" " +..+a, mo cxeme ['opHepa
OMHCHIBACTCS (OPMYIION
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a) p(x)= (...(((a0x+al)x+a2)x+a3)x+...+an)
b) p(x) =agx" +ax"*+..+a,
n .
) p(x)= _ZO X"
i=
d) B mpe/UIoKEHHBIX BApHAHTAX HET MPABHILHOTO OTBETA

13. [Ipoueaypa BeIYMCIEHHE KBAJAPATHOTO KOPHA Yy =+/X, x>0, 1o dopmyine I'epona onpenensercs
hopmyoit

a) Yiua :[Yi +ylj i=012,..

1 X .
b) y,==|y.+=|i=012,..
)y|+1 Z[y'er] !

1 X ) .
C) Vig :E(yi ——], i=0,12,..

d) via =(yi —yij i=0,12,..

. . 2Xx+3y =5,
14. Cucrema JIMHEWHBIX AITeOpaHueCKUX YPaBHCHUMN UMeeT
4x+6y =10
a) €OUHCTBEHHOE pelIeHue X =1, y =1
o 3

b) MHOKECTBO pelleHui, T.K. 6‘ =0
C) HE UMEET pPeILICHHUS

5
d) enuHCTBEHHOE pelICHHE X =0, y = 3

15. Pemenue cuctema JIMHEHHBIX anreOpandeckux ypaBHeHUH AX=b mo mnpasBuiny Kpamepa
omnpeaenseTcs popmyaaMu

_ b
a) X=—
) A
b) B IpeAJI0KCHHBIX BapuaHTaX HET IIPaBUJIbHOT'O OTBETA
b
) Xx=—
det A

d) x =(:Zi rae A - MaTpuia, NOJydYeHHas 3aMEHOW B Martpuie A CToindlna ¢ HOMEpPOM |

CTOJIOIOM b .
16. Ipu peurennn auddepeHuanbHOro ypaBHeHus y'(x)=f(X,y) ¢ Ha4alibHBIM YCIOBHEM

Y (%)= Yo MpuOIMKEHHbIE 3HaYEeHUs GYHKIMH y BBIYUCIAIOTCS O hopMyIie

1
a) y(Xi)= Y(Xi)—z f (%, ) Ax,
X1 =X +AX, 1=0,1..
b) y(xi+l) = y(xi )_ f (Xi’Yi)AX'
Xig =% +Ax 1=01,..
1
) Y(Xi1)= Y(Xi)+5 f (%, i) Ax,
Xiy1 =X +AX, i=01..
d) y(xi+1) = y(xi )+ f (Xi'yi )AX'
Xig =% +Ax 1=01,..
17. ®opmyna Tpaneuuii A BBIYUCICHUS ONPEEIEHHOIO MHTErpaja MOXET ObITh 3alucaHa B
BUJIIE
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2

?f(x)dx:(m f (%) + ...+f(xn1)]Ax,
a) @

X, =X +AX, 1=0,1..n, Ax—b—

n
b n-1 a
b) [ f(x)dx=3 f(x)AX, Ax=—o .
a i=0

b n b-a
C) [f(x)dx=3 f(X)AX, Ax="—.
a i=0
d) B IpeUIOKEHHBIX BAPHAHTAX HET IPABHIBHOTO OTBETA

18. ®opmyna CumricoHa Il BBIYMCIICHHS OMPEISICHHOTO WHTErpajia MOXKET ObITh 3alucaHa B
BUJIE

? f (x)dx :(M-F f(x)+..+f (xn_l)ij,

2

‘ M)

Xig =X +AX, i=01..n, AX= b-
n

f(x)ax
F (%) + f (Xom ) +2(F (%) + F(Xg)t f (Xonp))+
4(f(x1)+f(x3)+ +f(X2n—1)))A3X,
b-a b-a
n 2m’
) (Hl):y(x')_ (Xilyi)AX
X1 =X +AX, i=0,1,..
d) Y (%) =y (%)~ f (Xi!Yi)AX

Xig =% +Ax i=01,..

|
)

AX =

o o 2 1
19. Ins matpubel Cucrema JTMHEHHBIX alreOpandeckux ypaBHEHUH A =( J oOpaTHast MaTpuia

2
HUMEECT BUJ
a) At izl
31 2
b) at=2f2 7
41-1 2

C) He ompeeneHa
2 -1
d) at=1
(-1 2
20. CucreMa JTMHENHBIX aIre0panueckKuX ypaBHEHUH AX =b HMEeT eMHCTBEHHOE PEIIECHUE, ECITH
a) OTpeIeITUTENTh MATPHIIBI A HE PaBEH HYIIO
b) Matpuiia A ecTs HEHyJIeBas MaTpPHIIA

C) CTPOKH MaTPHIIBI A JTUHEHHO 3aBHCHMBI
d) ToNBKO eciu OnpeneTUTeNh MATPHUIIBI A OOJIBIIIE HYJIS

14.1.2. TeMbI KOHTPOJILHBIX PA00OT

1. Haiftu npenenbHbIe aOCOTIOTHYIO U OTHOCUTENBHYIO TIOTPEITHOCTH MPUOIMKEHHOTO Yhcia a,
€CJI OHO UMEET TOJIBKO BEPHBIE 3HAKH B y3KOM cMbicie: a=0.7538.

2. OmnpenenuTb, Kakoe U3 U3MEPEHUN BBIOJHEHO TouHee — 80 kM ¢ ommokoi 20 M niu 8 cM ¢
oOKOM 2 MM (CpaBHUTbh OTHOCHTEJbHbIE TOTPELTHOCTH U3MEPEHUH).

3. IIpu u3mepenun panuyca R kpyra ¢ Tounocteio 10 0,5 cm monyuusnock uucio 12 cm. Haiitu
MMpCaACIIbHBIC a6COJHOTHyIO N OTHOCUTCIIbHYIO NOTPCHIHOCTHU MTPH BBIYUCIICHUUN TUIOIIAAN KpyTa.

14.1.3. Bonipochl Ha cobeceoBaHue
1. Ilepeuncauts 4 TPYINIIBI MaTeMaTUYECKHX METOJOB, KOTOPHIE MOTYT HCIIOJIb30BAaThCS ISt
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BbIlUKCcIeHUN. CpaBHUTH BO3MOKHOCTH KJIACCHUYECKOM MaTEMATUKHU U YUCIEHHBIX METOJOB IIPHU PELICHUN
3agad. [IpuBectu npumepsl.

2. IlonsTie mpubnmxeHHoro ynciaa. AOCOMIOTHAs U OTHOCUTEIbHAs mOrpeurHocTy. [lpenensHbie
abCONIOTHASI U OTHOCUTEIIbHAS MTOTPEIIHOCTH.

3. 3agava nuHeiiHOW wuHTepnomsuuu. Haxoxaenue K03()(PUIMEHTOB HMHTEPIONUPYIOMIECH
byukun. JluneitHas moaMHOMUANbHAS UHTEPIIONSIIMSL.

4 .MeTo/1bl pellieHus CUCTEM JTUHEHHBIX ypaBHeHul: Mmeto Kpamepa, meron ['aycca...

14.1.4. Tembl 12a00paTOPHBIX PadOT

3HAKOMCTBO C YHHMBEPCAJIBHOM CUCTEMOM [UI1 HMHXKECHEPHBIX M MAaTE€MaTUYECKHUX BBIUYUCICHHN
MATLAB. Pa3zpaboTka nporpamMm B

MATLAB.

[IpeacraBnenne u oxpyrienue uucen B OBM. Omnepauum ¢ umciamu B OBM. Mctounuku
BO3HUKHOBEHUS OLIMOOK.

UccnenoBanne wmeronoB pemenus CIIAY. Meron Taycca. Yuciao oO0yciioBIEHHOCTH
norpemHocT pemenus CJIIAY

JluneliHast ~MONMHOMHANIbHAS — WHTEproysnus  QyHKOWA. llorpemHocTs  MHTEPIONALUH.
CX0IMMOCTb HHTEPIOISILIUU

CpennekBagpaThyHas — anmpokcuMmanus — (GyHKOMA — (METON ~ HAWMMEHBIIMX  KBAJAPaToB).
[TpubnnxeHne 3KCrepuMEHTAIbHBIX JTaHHbIX.

Merton npoctoii utepauuu ans pemwenuss CHY. Meron Herotona ans pemenus CHY.

Annpokcumanusi — MPOU3BOAHBIX  KOHEUHBIMH  pasHocTsMH.  KBaaparyphbele  (Gopmyiisl
MPSIMOYTOJIBHUKOB U Tpaneuui 11 HaX0XkACHUs ONpeesIeHHbIX HHTerpanoB. Meron CumiicoHa.

14.1.5. Bonpocsl nuddepeHIupoBaHHOIO 3a4eTa

3anava nuHelHOW uHTEepnonsuuu. Haxoxnenue ko3pGUIUEHTOB HHTEPIOIUPYIOMICH (YHKIIHH.
JInHenHas noJMHOMHAIbHAS HHTEPIOJISIUA.

HNHTepnonsimoHHbI MHOTOYJIEH JlarpaHxa.

Merton npocToii utepauuu ans pemenus CJIAY.

Mertobl pelieHus: CUCTEM JIMHEWHBIX ypaBHEHU: MeTox ['aycca.

Pemenne CJIAY metonom ["aycca ¢ BBIOOPOM TIaBHOTO AJIEMEHTA.

Brrunciienue 3HaueHui nonuHoMma 1o cxeme ['opuepa.

Brruucnenue oOpaTHeix MaTpuIl MeToaoM ["aycca

[lepeunciute 4 rpynmbl MaTEMaTUYECKUX METOAOB, KOTOpPBIE MOTYT MCHOJB30BAaThCS IS
BbIYMCIIeHH. CpaBHUTHh BO3MOXXHOCTH KJIACCUYECKON MATEeMAaTHKW U YUCIEHHBIX METOJIOB MPU PEIICHUHU
3anay. [IpuBectu npumepsl.

[Tonsitne mpubIMAKEHHOTO Yucia. AOCONIOTHAS MU OTHOCHTENbHAs morpenrHoct. [IpenenbHbie
abCONIOTHASI U OTHOCUTEINIbHAS MTOTPEIIHOCTH.

OneHKa TOYHOCTH WHTEPHOMAUUUA (YHKIUM TIOJIMHOMOM TMPU 33JaHHOM M ONTHUMAaJIbHOM
pacIpeeIeHuH y3JI0B.

MertobI pelieHusi CUCTEM JIMHEWHBIX ypaBHEHUM: MeToq Kpamepa, meton ["aycca...

[IpeacraBnenue unciaa B OBM. Hopmanuzamus uncen. J{uamna3zon npeicTaBieHUss YUCEN U Yucia
¢ INIaBaroIel 3anaroi B OBM.

[ToHsITHE CXOAUMOCTH aNrOpUTMa (YUCIEHHOTO MeToa). [IpuBecTu mpuMepsl.

Meron 3ennens

W cTouHMKY MOTPENTHOCTEN YUCIEHHBIX METO/I0B

Uucnennoe nnrerpupoBanue. Keaaparypasie GopmMysibl IPSIMOYTOILHUKOB U TPATICIIHA

Meron nenenus oTpe3ka rnomnosuaM (MeToA IUXOTOMUHM) JUIsl peLIEHUs] HETMHEHHBIX YpaBHEHUN

Meton HeroToHa (KacaTesbHbIX)

KoHeuHo-pa3HOCTHBIE allTPOKCUMAIIUU TPOU3BOTHBIX

14.2. TpeGoBaHuA K OLIEHOYHBIM MATEPHAJIAM JJIfl JIUI C OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbSI H HHBAJINI0B
Jns nun ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMM 3JI0pPOBbS M HHBAJUAOB IPETyCMOTPEHBI
JOTIOJTHUTEJbHbIE OIICHOYHBIE MaTepHaJbl, IepeueHb KOTOPBIX YKa3aH B Tabmuie 14.
Ta6Jmua 14 — I[OHO.HHI/ITGJIBHBIG MaTcepuajibl ONCHUBAHUA JIA JIUL C OrPpaHUYCHHBIMU BO3MOKHOCTAMU
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3J0POBbA U HHBAJINJI0OB

Kareropun
00yJaronmxcst

Buasl 1OmMOIHUTENBHBIX OLICHOYHBIX
MaTEpPUAIIOB

@opMBbI KOHTPOJISI U OLICHKH
pe3yIbTaTOB OOYUECHHS

C HapylieHusIMu
ciyxa

TecTpl, TICbMEHHBIE CAMOCTOSITEIILHBIE
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI

[IpenmyIiiecTBEHHO MHUCbMEHHAS
IIpOBEpPKa

C HapyleHus MU
3peHUs

CobecenoBanue 1o BOIpocaMm K 3a4eTy,
OIIPOC IO TEPMHHAM

[TpenmymiecTBEHHO yCcTHAs MMPOBEPKa
(MHAMBUIYATBHO)

C HapyueHusIMu
OIIOPHO-
JIBUTATEIILHOTO
anmnapara

Pemenne nuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, INMCbMCHHBIC
CaMOCTOSATENIbHBIE PA0OTHI, BOIPOCHI K
3a4ery

HpeI/IMYH_[eCTBeHHO JUCTAaHIITMOHHBIMHA
MCTOAaMU

C orpaHUYeHHUSIMH T10
00IIEMETUITUHCKUM
[MOKA3aHUSAM

TecTbl, TUCHEMEHHBIE CAMOCTOSTEIIEHBIC
paboThl, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI

[IpenmyIiecTBEHHO IPOBEPKa
METO/IaMH HCXOJISl U3 COCTOSIHUS
oOyuaroierocsi Ha MOMEHT IIPOBEPKHU

14.3. MeTonnyeckue peKOMEeH/IAHH 10 OIEeHOYHBIM MaTePHaJIaM JIUIsl JIHI[ ¢ OTPAHHY €HHBIMH
BO3MOKHOCTSIMH 3/10POBbsI 1 HHBAJIU/I0B

I[J'ISI Jan, € OrpaHMYCHHBIMU  BO3MOXKHOCTAMHU 3O0POBbA W HWHBAJIHWAOB IPCAYyCMAaTPUBACTCA
nocTymHas popmMa mpeaocTaBiIeHHs 3aJaHHH OIICHOYHBIX CPEIICTB, & HMEHHO:

- B IIEYaTHOH (opme;

- B IICYaTHOH ()OpME C YBEITMUCHHBIM HIPU(TOM;

- B (hOpMeE AIIEKTPOHHOTO JJOKYMEHTA;

- METO/IOM YTCHHSI ACCHCTEHTOM 3a/IaHUs BCIIYX;

- NPE0CTABIICHUE 3a/JaHKs C CIIOJIb30BAHUEM CYPIOTIEPEBO/IA.

JluaM ¢ OrpaHHYE€HHBIMH BO3MOXHOCTSIMM 3/10pOBbSl M MHBAJIM/JaM yBEIHMYMBAETCS BpeMs Ha
IMOATOTOBKY OTBCTOB Ha KOHTPOJBHBIC BOIIPOCHI. 21.]'[51 TaKuX O6yan-OHII/IXC$I npeaycMarpuBacTCAa
nocTynHas popMa npeaocTaBIeHHsI OTBETOB HA 3aJaHUs, a UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCITYT aCCHCTEHTA,

- IpeJCTaBICHNE OTBETOB YCTHO.

[Tponienypa olLieHUBaHMS pE3yJIbTATOB OOYYEHHUS JHMII C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH
3I0pOBbSl U MHBAJIUJOB MO JUCIUILUIMHE MpelycMaTpUBaeT MNpeaocTaBieHue uHpopManuu B (opmax,
aIalITUPOBAHHBIX K OTPAaHUYEHHUSAM WX 3JI0POBbsI U BOCTPUATHS HH(POPMAIIUH:

JI1s1 IM1 ¢ HAPYLIEHUSIMH 3PeHHUs:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

— B IIeYaTHOH (opMe yBETUUEHHBIM MIPU(TOM.

JIst JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AIEKTPOHHOTO JOKYMEHTA;

— B IeUaTHOM opme.

JUJ1s1 JINL ¢ HAPYLIEHUSIMU ONIOPHO-IBUIaTEJIbHOIO aNIapara:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

— B IeUaTHOM opme.

HpI/I HeO6XO)II/IMOCTI/I g i € OrpaHUYCHHBIMU BO3MOXKHOCTAMHU 310POBbA W HWHBAJINIO0B
npolie/lypa OLeHUBAHUS Pe3yJIbTaTOB 00YUEHHUsI MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIOB.
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