MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
Ipukiagnas ungopmaTuka

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (po¢uis) / cienpanu3anus: IIpoMplieHHAst 31eKTPOHUKA

dopma oOyueHus: 3a04HasA

QaxynbreT: 3uB®, 3a04Hblil 1 BeuepHuil paxkyabTeT

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: 2

Cemectp: 3, 4

Y4eOusiii mnan Habopa 2014 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 3 cemecTp 4 cemecTp Bcero | 2B10%050500051
1 | Jlekuun 4 2 6 4acoB
2 |IIpakTHueckue 3aHATHS 2 2 4 4acoB
3 | JlaGopaTopHbie pabOTHI 0 8 8 JacoB
4 | Bcero aymuTOpHBIX 3aHATHH 6 12 18 4acoB
5 |CamocTosTenbHas paboTa 20 30 50 4acoB
6 | Bcero (6e3 ax3amena) 26 42 68 4acoB
7 |IloaroroBka u claya 3a4yera 0 4 4 4acoB
8 | OO6mas TpyI0eMKOCTh 26 46 72 JacoB
2.0 3.E.

KontponbHbie paboThl: 4 cemecTp - 1
JuddepenurpoBannblii 3a4et: 4 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 50  oT « 26 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,
paccMoTpeHa U omobpeHa Ha 3acemanuu kKadenpsl [IpdD «  » 20 roma, MpOTOKOI
Ne .

PazpaboTuuk:

ITpodeccop Kadenpa mpomernmieH-
Hol snekTpoHukH (I1p2) C. I'. MuxaspueHko

3aBenyromuii odecrieunBaroen kag.
IIp> C. I'. Muxasb4eHKO

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan 3uB® H. B. Ocumnor
3aBenyromnuii BeITycKaroIen kag.

IIp> C. I'. MuxajibueHKO
OKCIEPTHI:

ITpodeccop kadeapsl MPOMBIIILICH-
HoMt anexkTponuku (I1p3) H. C. Jlerocraes

JlonieHT Kadenpbl NPOMBIIUIEHHON
anektponuku (I1p2) . O. Ilaxmypun
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dbopMHupoBaHUE 3HAHUHN, YMEHHIM ¥ HABBIKOB B 00JIACTH MPUMEHEHHUSI TIPUKIIAHBIX METOJIOB pellle-
HUSI MTH)KEHEPHBIX 33/1a4 U CIOCOOHOCTH MPOBOIUTH MAaTEMaTHUECKOEe MOACTUPOBAHUE HCCIEAYEMBIX MPO-
1IECCOB B TEXHOJIOTHYECKOM M MPOEKTHOW JEATEIHHOCTH C MCIIOJIb30BAaHUEM COBPEMEHHBIX KOMIIBIOTEP-
HBIX TEXHOJIOTHI

1.2. 3agaun IMCHMIIINHBI
— chopMupOoBaThH MPEACTABICHUE O METOAaX 00padOTKN HH(POPMAIIHK, METOIaX ONTUMU3AIINN U
Cpe/ICTBaxX MOJCITUPOBAHUSA TIPH TMPOBEJACHUN HAYYHBIX HCCJICIOBAHUN C TMOCISAYIOIMUM aHAIU30M pe-
3yJIbTATOB;
—  H3y4YeHHE YUCJICHHBIX METOJIOB PEUICHHUS MPUKIIATHBIX 3a/1a4.

2. Mecto mucunnimnebl B ctpykrype OIIOII

Juctumuaa «[puknannas napopmarukay (OT/.1) otHOCHTCs K Gioky DT/ 1.

[TpenmiecTBYIOUMMEI JUCIUILUTMHAME, (OPMUPYIOIIMMHU HAa4YalbHBIC 3HaHUS, sBisAI0TCS: UHbOp-
MAaIMOHHBIE TEXHOJOTHH.

[TocnenyromumMu AUCUUIIMHAMHE SIBIAIOTCS: MaremMatndeckoe MOJCTHPOBAHUE U MIPOTrPAMMHUPO-
BaHMe, MeTopl aHamM3a U pacuera JMEKTPOHHBIX cxeMm, HayuHo-uccnenoBarenbckas padota (paccpen.),
TeopeTnyeckre OCHOBBI ANEKTPOTEXHHUKHU, Teopusi aBTOMAaTHMYECKOro YIpaBleHUs, Yu4eOHO-UCClIenoBa-
TeNbCKas padoTa.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTUHBI

[Tponecc n3yyeHus JUCUUIUIMHBI HapaBieH Ha (GOPMUPOBAHUE CIEYIOIUX KOMIETSHIUI:

— OIIK-7 cnocoOHOCTBIO YUUTHIBaTh COBPEMEHHBIE TEHJCHIIMHM PAa3BUTHUS dJIEKTPOHUKHU, U3ME-
PUTEIBHON U BBIYMCIMTENBHON TEXHUKH, WH(POPMALMOHHBIX TEXHOJOTHH B CBOEH Npo(dhecCHOHANbHOM
JIeSITEIIbHOCTH;

— OIIK-9 cnocoOHOCTBIO MCIOJIB30BaTh HABBIKK PAa0OTHI ¢ KOMITBIOTEPOM, BIIa/eTh METOIAMU
MH(POPMALMOHHBIX TEXHOJIOTHH, COOII0AAaTh OCHOBHBIE TPeOOBaH!s MH(OPMAIIMOHHOM 0€30MacHOCTH;

B pe3ynbrate u3ydeHus JUCIUIUIMHBI 00YyJaOLUICs TOJKEH:

— 3HATh COBPEMEHHBIE TEHJEHIIUH Pa3BUTHS MIEKTPOHUKH, U3MEPUTEIIBHON U BBIYMCIUTEIBHON
TEXHUKH, HHPOPMAIIMOHHBIX TEXHOJOTHI B CBOEH MpodeccruoHanbHOM e TEeNbHOCTH; OCHOBHBIE Tpebo-
BaHMsI HH(POPMALIMOHHOM 6e30MacHOCTH

— yMeThb HCHOJb30BaTh U3MEPUTEIbHYIO U BBIUMCIUTEIbHYIO TEXHUKHY B CBOEW mpodeccuo-
HQJIBHOW JEATENbHOCTH PabdoTaTh C KOMIIBIOTEPOM, MCIOIb30BaTh coBpeMeHHoe 11O moj pasindHbIMH
OC cobimonaTh OCHOBHBIE TpeOOBaHMsI HH(POPMALIMOHHOM O€30MacCHOCTH

—  BJAJIeTh COBPEMEHHBIMH OTJIAJOYHBIMHU CPEICTBAMHU U IMPOTPAMMHBIM 00ECHEUCHUEM METO-
JaMH TIPOBENICHUS BHIYMCIUTEIBHBIX 3KCIIEPUMEHTOB B c(hepe cBoeil mpoecCHOHAIBHOM AeITeTbHOCTH
METO/IaMH aHAJIM3a MOJYYEHHBIX JaHHBIX U IPEACTaBIECHUS Pe3yIbTaTOB UCCIIEOBAaHUM

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 2.0 3a4eTHRIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunbl yueOHOI nesTebHOCTH Bcero gacos CemecTpsl
3 cemectp 4 cemectp

AynuaTopHbIe 3aHATHS (BCETO) 18 6 12
Jlexknuu 6 4 2
[IpakTuueckue 3aHATHS 4 2 2
JlaGopaTtopHbIe pabOThI 8 0 8
CamocTosiTenbHas paboTa (Bcero) 50 20 30
OdopmieHue oT4eToB 110 Ja00paTOPHBIM 14 0 14
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paboTam

[TpopaboTka IEeKIMOHHOTO MaTepralia 20 14 6
[ToaroroBka Kk MpakKTUYECKUM 3aHATHUSM, 14 6

CeMHHapam

BeInonHeHne KOHTPOJIbHBIX paboT 2 0 2
Bcero (0e3 ax3ameHa) 68 26 42
[ToaroroBka u cnava 3ayera 4 0 4
OO01mast Tpy1I0eMKOCTb, 4 72 26 46
3avetHbie EnuHUITBI 2.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Paznesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHSATUI NpUBEICHBI B Tabmwuie 5.1.
Tadommua 5.1 — Pa3mensl AUCIUIUINHABI U BUABI 3aHATHH

= o = 2 § = =
: o o 5} = =
=2 = O O % = [P s
? 3 < < Fos 2 0
HazBaHus pa3aenoB TUCIUTUIMHBI i ) = o, o © &5
= 5 S s 5 O s £
o, < < o N o =
= = @) m S »5 )
3 cemecTp
1 OcHOBHBIE 3TaNbl PELLIEHUS UHKEHEP- 1 1 0 6 8 OIIK-7, OIIK-
HOM 3a1aun. [lorpenHoCTH BBIYUCICHUMA 9
2 TlpubnmmxeHHOE pelIeHne HeTUHEHHBIX 1 0 0 3 4 OIIK-7, OIIK-
ypaBHEHUN 9
3 YucneHHbIE METO/IbI PEIICHUSI CUCTEM 1 1 0 6 8 OIIK-7, OIIK-
JMHEWHBIX alreOpandecKux ypaBHEHHIMA 9
4 TIpubnmxenue GyHKIHA 1 0 0 5 6 OIIK-7, OIIK-
9
Hroro 3a cemectp 4 2 0 20 26
4 cemecTp
5 Yucnennoe auddepeHinpoBanme 0 1 2 8 11 |OIIK-7, OIIK-
byHKIINN 9
6 UncneHHoe WHTETPUPOBAHUE PYHKIIAN 1 0 2 7 10 | OIIK-7, OIIK-
9
7 Pemenuie muddhepeHInaTbHBIX YpaBHE- 1 1 2 11 15 | OIIK-7, OIIK-
HUU 9
8 OCHOBHBIE TTPUEMBI 00PAOOTKH U TIPEI- 0 0 2 4 6 OIIK-7, OIIK-
CTaBJICHUS YKCIIEPUMEHTATbHBIX TaHHBIX 9
Hroro 3a cemectp 2 2 8 30 42
Hroro 6 4 8 50 68
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

OcwMmpbIclieHre TPUHITUIIOB U3MEHEHHUS TOKA U HaTpsi-
’KEHUSI B PEAKTHBHBIX JIEMEHTaxX cxeMbl. Pusmueckoe
OCMBICIICHHE OHATUH TeopuH Tu(hepeHIIMaTbHBIX
ypaBHeHuii: OJ1Y, HauanbHbBIE YCIOBUS, IPOU3BOIHbBIC
AJIEKTPUYECKUX BEIUYHH — KaK CKOPOCTh U3MEHEHUS

3 3 £
3 s 5
Z > 5
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 &5
2 ¥
> Sz
e e g
= S
3 cemecTp
1 OcHoBHBIE ATaMbI OCHOBHBIE 3Talbl PEIICHUSI UHXKEHEPHOU 3a1aun. Du- 1 OIIK-7,
peLIeHUs NHKEHEPHOU 3Uu4ecKas Mozenb. Matemaruueckast MOJENb, UMUTA- OIIK-9
3agauu. [lorpemHocTn uroHHas Mozelb. [lorpemnoctu Berurcienuu. [pu-
BBIUNCIICHUN OmKEeHHOE Yuciio. AOCONTIOTHAS M OTHOCHUTENIbHAS
MOTPEIIHOCTD.
Hroro !
2 [IpubnmxeHHoe Meroap! OTAEIEHNs KOPDHEW TPAHCLICHICHTHBIX YPaB- 1 OIIK-7,
peneHne HENMMHENHBIX HeHull. Metoapl: nepebopa, TuxoToMuu, xop, Hoto- OIIK-9
YPaBHEHUN ToHa, MonTe-Kapino. O0ycnoBlIeHHOCTh pelIeHni He-
JIMHEWHOT O ypaBHEeHMs 10 Metony HeroToHa u urepa-
1. YyBCTBUTEIBHOCTD K HAYAJILHBIM YCJIOBUSIM.
Hroro 1
3 YucneHHbIE METOABI [Ipsmbie meToap! pemienust CJIAY: npu nomomu no- 1 OIIK-7,
pELLIECHHS CUCTEM CTpOoeHHs 0OpaTHON MaTpwuIlbl, MeTox ["aycca, mpaBu- OIIK-9
JIMHENHBIX 10 Kpamepa. tepaninoHHbIE METOABI PELIEHUS
anredpandecKux CJIAY: meTon Axobu, meton 3einens. CXoQuMOCTh
ypaBHEHUN UTEPALMOHHBIX METOJIOB.
Hroro 1
4 Tlpubnuxenue Nutepnomsanys. [lonmHOMHATBHAST HHTEPIIOJISLIMS. 1 OIIK-7,
GbyHKIHI [Tonmuuowm Jlarpanska, noauaom Herotona. Crutaiin- OIIK-9
MHTEPIONALNSA: TUHENHBIHN, MapaboInyecKkuil u Kyou-
YECKUH CIUIalHBI. ANIIPOKCUMALUs: HOpMaA, METOJ
HAaMMEHBIINX KBaJPATOB. DKCTPATIOISALMS.
Hroro
Hroro 3a cemectp 4
4 cemectp
6 Uucnennoe Yucnennoe nuddepenuupopanue Gpynkuuid. Yucnen- 1 OIIK-7,
WHTETPUPOBAHUE HOE UHTETPUPOBAHUE: TIOHATHE O KBAAPATYpPHBIX pop- OIIK-9
GbyHKIHI Mynax. @opmyiiel Tpaneuuid, CUMIICOHA, METOL
Momnre-Kapio. [Torpemnoctu.
Hroro 1
7 Pemenue [IpumeneHne MaTeMaTHYECKUX 3HAHUHN B YACTH pellie- 1 OIIK-7,
mddepeHnnanbHbIX Hus OLY u cucrem OJ1Y Ha npumepe uccieoBaHus OIIK-9
ypaBHEHUH MEPEXOTHOTO MPOIIECCA DIEKTPUIECKOMN LEIH.

CornacoBaHa Ha noptane Ne2 41478




AJIEKTPOMArHUTHBIX TTapaMETPOB CHTHaIa. MeTopl
YHUCIIEHHOTO pereHus: AudepeHInanbHbIX YpaBHE-
Huil. Meton Ditnepa. [Topsimok MeTo1a, MOTPEIIHOCTh
Metona. Meroap! Pynre-Kyrra: cxemsr 1. 2, 3 u 4 no-
PSAIKOB TOYHOCTH.

Hroro 1
Hroro 3a cemectp 2
Hroro 6

5.3. Pa3nesibl AUCHUIIMHBI M MEKIUCUMILUINHAPHBbIE CBSA3M ¢ 00ecneYuBAKIIMMH (Peabl Ty IIIUMHU)
1 o0ecneynBaeMbIMH (NOCJIeAYOMIUMHU) JUCHUATIIMHAMHA
Pazgenbl quctuIIMHB ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIMMU) U
o0ecrneynBaeMbIMH (ITOCIEIYIOMMMHI ) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabmuie 5.3.
Tabmuma 5.3 — Pa3aensl IMCIMIUIMHBI U MEKIMCIUTUIMHAPHBIC CBS3U

No paznenoB qaHHOM MUCIMIUIAHEL, I KOTOPBIX HEOOXOIUMO
HauMeHOBaHHE TUCIUILINH M3ydeHre 00ecneurBaronuX U 00ecneunBaeMbIX JUCIIUILTUH

1 2 3 4 5 6 7 8

[IpenmecTByronme qUCUUILIMHBI

1 MadopManimoHHbIE TEXHOJIO-
THH

+ + + + + + + +

[Tocnenyrouiye TUCHUTIITUHBI

1 Marematudeckoe MOJICITHPOBa-

+ - + + - + + +
HUE U IPOTrPaMMUPOBAHKE

2 MeTo/ipl aHaIU3a U pacueTa n . n n . n n n
3JIEKTPOHHBIX CXEM

3 HayuyHo-uccnenoBaTenbcKas N "
pabota (paccpen.)

4 TeopeTruecKknue OCHOBBI JIEK- N . " N . " N N
TPOTEXHUKH

5 Teopust aBTOMaTU4YECKOrO N " i " N N
YIPaBJICHUS

6 YuebOHo-ucciaenoBareabckas n . N .

pabora

5.4. CooTBeTCTBHE KOMIIETEHIUIi, POPMHUPYeMBbIX TPU U3YYEeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHI
CoOTBeTCTBHE KOMITETEHIMH, (OPMUPYEMBIX MPH W3yYEHUU IUCHUIUIMHBI, W BUIOB 3aHATHH
IpeJCcTaBIeHo B Ta0nuue 5.4.
Tabmua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYSHUH JAUCIMIUIMHBI, ¥ BUJIOB 3aH-
THHN

Bunnl zanstuin

DOpMBI KOHTPOJIA

Komniereniuu
Jlex
[Ipak. 3an
JIa6. pao.
Cam. pab
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OIIK-7 + +

KoHcnekT caMonoAroToBKw,
IIpoBepka KOHTPOJIBHBIX pa-
6ot, OTyeT mo naboparop-
HOM pabote, Onpoc Ha 3aHs-
tusix, Tect, OT4eT Mo mpak-
TUYECKOMY 3aHITHIO

OIIK-9 + +

Koncnekt caMonoArotoBku,
IIpoBepka KOHTPOJIBHBIX pa-
6ot, OTyeT mo aboparop-
HOM pabote, Onpoc Ha 3aHs-
tusix, Tect, OT4eT Mo mpak-

THUYCCKOMY 3aHATHIO

6. UaTepakTHBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHoBanue 1a00paTopHbIX padboT

3 z S
3 S 5
Z > 5
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT zF &5
o S E
X g =
a B>
= o
4 cemecTp
5 YucnenHnoe [TpubnmkeHHoOe peleHne HeTMHEWHBIX YPaBHEHUH. 2 OIIK-7,
muddepeHInpoBaHme Hcnonb30BaTh METOABI OTAEIEHUS KOPHEW TPAHCLIEH- OIIK-9
GbyHKIMi JICHTHBIX YpaBHEHUH Juis 3a7aHHON QyHKIMU. MeTo-
IIeI: TIepe0opa, TUX0TOMuUH, Xopa, Hetorona, MonTe-
Kapino. O0ycioBiIeHHOCTb pPelIeHNH HETMHEHHOTO
ypaBHeHus 110 Metoy HetotoHa u urepanuii. Hys-
CTBUTEJIBHOCTh K HauaJIbHBIM ycioBusM. Halitu Bce
kopHU ypaBHeHUs f(x)=0 ¢ 3a7aHHON TOYHOCTHIO U3
3aJJaHHOTO JIMaIa3oHa Pa3IMYHbIMU criocobamu (Ta-
Oymsinuei PyHKIUK ¢ TOA00POM I1ara, YUCICHHO —
npu nomoiy GyHkiuu root(f(x),x), aHATUTUIECKU —
npu nomou oneparopos Given-Find; usydenusim
YHUCJICHHBIM METO/IOM 10 33JJaHUIO MIPEIoIaBaTeis).
[IpousBecT cpaBHEHHE, OLIEHKY TOUHOCTH. OTBHICKAThH
U TIOCTPOUTH Ha rpaduke Bce SKCTpeMyMbl (PyHKIIMU
f(x) U3 3a1aHHOTO TMana3o0Ha 3HAYCHUN TEPEMEHHOI
X.
Hroro
6 Yucnennoe YuciieHHOE HHTErPUPOBAHUE: IIOHATHE O KBApaTyp- 2 OIIK-7,
MHTETPUPOBAHUE HbIX popmynax. Dopmyiiel Tpanenuii, CHMIICOHA, Me- OIIK-9
GbyHKIHI toa Monte-Kapiio. [Torpemnoctu. IIposectn ananu-
THYECKOE MHTETrPUPOBaHKE 3aJaHHOH (pyHKIIMH, TO-
CTPOUTH YUCIIEHHYIO CXEMY U IOJYYUTh PE3YJIbTAT
YHMCJIEHHOTO MHTErpupoBanusi. OLIEHUThb NOrpel-
HOCTb.
Hroro 2
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7 Pemienue
mddepeHnnatbHbIX
ypaBHEHUH

UYucnennoe pemenne OJ1Y. PaccunraTth nepexoHblil
IIPOLIECC B AJIEKTPUUECKOIN CXEME B COOTBETCTBUU C
WHANBUAYAIbHBIM 33JJaHUEM, COCTaBUB M PEIINB CH-
cremy auddepeHInaIbHbIX YPaBHEHHH OTHOCUTEIb-
HO BEKTOPa HEU3BECTHBIX C HAUYAIbHBIMU YCIOBHUSIMH.
[TocTpouTs rpaguk NepexonHoOro mnpouecca B Henu
nepeMeHHoro Toka. [Toctpouts rpaduk nepexoaHoro
IpoLecca AEKTPUIECKON CXEMBbI C TAPMOHUYECKUM
CUTHAJIOM Ha BXOJIE MPU HYJIEBBIX HaYaJIbHBIX YCIOBH-
sX. [I[puMeHUTh METO/IbI YUUCIIEHHOTO pelieHus qud-
(hepeHIManbHBIX YpaBHEHUH (MeTO Diiepa, METOIbI
Pynre-Kyrra 1. 2, 3 u 4 nopsiakos TouHoctn). Oue-
HUTh MOTPEUTHOCTh YUCIEHHOTO METO/IA.

Hroro

OIIK-7,
OIIK-9

8 OCHOBHBIE TPUEMBI
00paboTKH 1
NpeCTaBICHUS
IKCTIEPUMEHTATBHBIX
JTAHHBIX

WNuTepnonauusd. [TonmHOMuanbHasi MHTEPIOJSILIMSL.
[TonuuaowMm Jlarpanxa, nonuHoMm HeroToHa. M3yunTs
METO/Ibl CIUTaH-UHTEPIIOJIALNN, OCBOUTh MAaTEMAaTH-
YecKoe ONMMCAHNE JTUHEHHOTO0, MapaboInyecKoro u Ky-
OUYECKOro CIUTAiHOB I 33JJaHHOTO BEKTOpa 3Ha4e-
Hui. [IpowsmrocTpupoBare Ha IpUMEPE METOBI OJ1-
HOMEPHOW MHTEPIIOJISALIMN U SKCTpanossuu. Beino-
HUTb JTUHEHHYIO HHTEPTOJAINIO (PyHKIMEH linterp u
BOCITPOM3BECTH HHTEPIIOIHUPYIONIYIO KPUBYIO HA TOM
*e Tpaduke, YTO U BHIOOPOYHBIE TOYKH. BBITIOTHUTD
MHTEPHOJSALNI0 KyOUYeCKUMH CIIaifHaMU C UCTIOJb-
30BaHueM ¢yHkuusmH Ispline, pspline u cspline Boc-
IIPOU3BECTH UHTEPIOINPYIOIINE KPUBBIE HA OJTHOM
rpaduke. Ha Tom xe rpaduke oroOpasuTh U BbIOO-
POYHBIE TOUYKH. BBIMOIHUTG HHTEPHOIAINIO KyOude-
ckumu B crumaitnamu (bspline), mogoOpaB BeKTOp u
TOYEK CHIMBKH CIUTaiiHOB. OTOOpa3uTh Ha Tpaduke
TOYKH CIIHBKH.

OIIK-7,
OIIK-9

Hroro 3a CEMCECTP

Hroro

Hroro

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMUHAPOB) MpUBEIeHO B Tabmuie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

HasBanus pasnenos

HanmMeHnoBaHMe NMpakTUUECKUX 3aHATUN (CEMUHAPOB)

TpynoeMkocTsb,

q

dopMupyembie
KOMIIETEHIIUU

3 cemecTp

1 OcHOBHBIE STaInbI
peLICHUS NHKEHEPHOU
3agauu. [lorpemHocTu
BBIYKCIICHUI

[IpounsBecTH OLIEHKY MOTPEIIHOCTH BBIYUCIEHUN KOP-
HEHl U AKCTpeMyMOB HellMHeHo# (pyHkmnu. Beruuc-
JIUTH 3HAYCHUE MaTeMaTuuecKoi GyHKIUHU p(X,y) B 3a-
nanHoi Touke (x0, y0). BeiBectu pesynbsrar 10 gecs-
TOT0 3HaKa Mociie 3aniaroi. Hailtu Bce KOpHU ypaBHE-
Hus f(x)=0 ¢ 3a7aHHON TOYHOCTHIO U3 3aJIAHHOTO

—_—

OIIK-7,
OIIK-9
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nuamna3zona. OIeHUTh a0CONMIOTHYIO U OTHOCHUTEIIBHYIO
norpenrHocTH. OTHICKATh M MOCTPOUTH Ha rpaduke
BCE dKCTpeMyMbI pyHKIMH f(X) U3 3aJIaHHOTO Juana-
30HA 3HAYEHUH NIEPEMEHHOM X.

Pynre-Kyrra 1. 2, 3 wiu 4 nopsigkoB TouHocTH. Orie-
HUTb MOTPEUTHOCTh METO/IA.

Htoro

Hroro
3 YucneHHbIe METO/IBI N3yunts nrepanuonnsie MeTo bl pemenus CJIAY: OIIK-7,
pELICHUs CUCTEM MmeTon Skobu, Metox 3eiaens. CXoAUMOCTb UTepaly- OIIK-9
JMHEHHBIX OHHBIX METOJIOB. B cOOTBETCTBUYU C MHIUBUyaTIbHBIM
areOpandecKux 3aJIaHUEM OIPENEINTD CYILIECTBOBAaHUE U €MHCTBEH-
ypaBHEHUH HoCTh pemenust 3aaannon CJIAY. Co3nate nporpam-

My B cpere MathCAD u naiitu pemenne CJIAY

4eThIpbMsl criocobamu (o metoay 'aycca, o npaBu-

1y Kpamepa, HenocpeCTBEHHO YMHOKEHUEM Ha

o0OpaTHyI0 MaTpuIly U U3y4YE€HHBIM YUCIEHHBIM METO-

noM). CpaBHUTB pEILICHUs, HAlIEHHbIE Pa3HBIMU

crioco0amu.

Hroro
Hroro 3a cemectp

4 cemectp

5 YucnenHnoe [IpoBecTu uncnennoe nudpepeHpoBaHne 3a/1aH- OIIK-7,
mudepeHIpoBaHme HOM pyHKUMU. [locTpOUTh YHCIEHHO ONpEe/eNIEHHBIH OIIK-9
GbyHKIMH MHTETpaj 3alaHHON (PYHKIIUH, UCTIONB3YS (POPMYIIbI

Tpaneuuii, Cumncona, merog Mounrte-Kapio. Ouenuts

MOTPEIIHOCTh BBIYUCIICHUN

Hroro
7 Pemienue IToctpouts pemenue 1Y 1o 3aganuro npenojaBare- OIIK-7,
nuddepeHnnanbHbIX JI51, UCTIONIB3YS TIPY ATOM METOJIbl YUCIIEHHOTO pellie- OIIK-9
ypaBHEHUM HUs T depeHaTbHBIX YpaBHEHHIA: MeTo1 Dilepa,

Hroro 3a cemectp

Hroro

9. CamocrosiTesqibHasi padoTa

Bunel camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH IPEICTaBICHbI B

Tabimie 9.1.
Tabmuia 9.1 — Bugbl caMOCTOSTEIbHOM paboThI, TPYIOEMKOCTh B (DOPMHUpPYEMbIE KOMIIETECHIHH
8 =
= a4 =
: | i3
Bunrr camoctosTensHON & >~ ©
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paboTsl 2 s 2
=X g =
a o 2
= S
3 cemectp
1 OcHOBHEBIE ATAIIBI [ToaroroBka Kk mpakTuue- 3 OIIK-7, Koncmext camoroaroros-
pelIeHusT NHKEHEPHOU CKMM 3aHATHSAM, CEMHUHA- OIIK-9 ku, OTYeT 1O MpaKTHye-
3anaun. [lorpenrHoctu pam CKOMY 3aHSITHIO, TecT
BBIYMCIICHUI
cie [TpopaboTka JIEKIIMOHHOTO 3
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Marepuaia

UTtoro 6
2 [IpubmuxenHoe IIpopaboTka JIEKIIUOHHOTO OIIK-7, |KoHCHeKT caMOInoAroToB-
pellIeHre HETUHEUHBIX Marepuaia OIIK-9 ku, Tect
ypaBHEHUM Hroro 3
3 YucneHHbIe METOIEI [ToaroroBka k mpakTuue- 3 OIIK-7, KoHcnexT caMonoaroros-
pELLIEHHS CUCTEM CKUM 3aHSTHSIM, CEMHHA- OIIK-9 ku, OTYeT 1o MpakTuye-
JMHEHHBIX pam CKOMY 3aHSITHIO, TecT
iy UYIECKUX
anrebpa iec [IpopaboTka JIEKIIMOHHOTO 3
YpaBHCHUH MaTepuana
HUtoro 6
4 TTpubmuxenue Gynxuuii | [IpopaboTka 1eKIIMOHHOTO OIIK-7, |KoHcnekT camMonoaroToB-
Marepuaia OIIK-9 ku, Tect
Htoro 5
Hroro 3a cemectp 20
4 cemecTp
5 HucnenHoe [ToaroroBka k mpakTuue- 4 |OIIK-7, |Otuer no naboparopHoi
g depeHInpoBaHme CKMM 3aHATHSAM, CEMHUHA- OIIK-9 pabote, OTYeT 10 NpaKTu-
GbyHKIHi pam YECKOMY 3aHATHIO, TecT
OdopmiteHre 0TYETOB TIO 4
JabopaToOpHBIM paboTam
Hroro 8
6 UucnenHoe [TpopaboTka JIEKITMOHHOTO 3 OIIK-7, |KoHCHEKT caMOnoAroToB-
MHTEIrPUPOBAHUE Marepuaia OIIK-9 ku, Otyer no gaboparop-
(ymmi OdopmiieHre 0T4ETOB 1O 4 HOH pabore, Tect
nabopaTopHbIM paboTam
Hroro
7 Pemienue [ToaroroBka Kk mpakTuue- 4 |OIIK-7, |KoHCIEKT caMONoAroToB-
nuddepeHIaIbHBIX CKHUM 3aHSATUSIM, CEMHHA- OIIK-9 ku, OTueT no Jabopartop-
ypaBHEHUH pam HOM pabote, OTUeT MO
[IpopaboTka TeKIHOHHOTO 3 %paKTquCKOMy 3AHATHIO,
T
MaTepuaita ce
OdopmieHre 0T4ETOB 10 4
nabopaTOpHBIM paboTam
Hroro 11
8 OCHOBHBIE MTPUEMBI BrinosiHeHre KOHTPOJIBHBIX 2 |OIIK-7, |Otuet no mabopaTopHOM
00paboTKH U pabot OIIK-9  |paborte, IIpoBepka
peaCTaBICHUS O r————— 2 KOHTPOJBHBIX padot, Tect
KCIIEPUMEHTATbHBIX
IKCHCPUMCHTAI nabopaToOpHBIM paboTam
JTAHHBIX
UTtoro 4
Hroro 3a cemectp 30
[TonroroBka u caaya 3aueTa 4 HuddepenunpoBanHbIii
3a4yer
10
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Hrtoro 54

10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmorpeno PYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuXxcst
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOnMYecKOe M HHPOPMALHMOHHOE 0O0ecTeYeHre I CIHIIJIMHbI

12.1. OcHoBHas JuTepaTypa

1. Muxansuenko Cepreii ['ennagbeBny MHpopMarmonHoe obecriedeHue 3a1a4 pacyera 1 Mpoek-
TUPOBAHHUS AIIEKTPUIECKUX CXeM [ DIeKTpoHHBIN pecypc]: moHorp. / C. I'. Muxanpuenko. — Tomck M3n-Bo
Tomck. roc. yH-Ta cucTeM ymp. U paanodnekTponuku, 2016. — 200 c. un., Tadn. — bubmuorp. c. 192. - Pe-
KUM JocTyna: http://ie.tusur.ru/docs/msg/io.rar (mara oopamenus: 31.07.2018).

2. VYuebHoe nocobue «IIpuxnaanas napopmartukay [DneKTpoHHbIN pecypc]: I cTyaeHToB 1o
HanpasieHuto 210100 «OnekrpoHuka u HaHO3JEKTpoHUKa» U 222900 «HaHoTexHOIOrHMM M MHUKPOCH-
cremHas TexHuka» / H. B. 3apuxoBckas - 2012. 93 c¢. - Pexum gocrymna:
https://edu.tusur.ru/publications/4641 (mara oopamenus: 31.07.2018).

12.2. lonostHUTEILHAS JIATEPATypa

1. KomnbroTepHble TEXHOJIOTHH B HayKe, OOpa30BaHUU U MPOU3BOICTBE JICKTPOHHOW TEXHHUKH
[DnexTpoHHbIid pecypc]: YaeoHoe mocodue / B. B. Kpyuunun, 0. H. Tanosunxkuii, C. JI. Xomuy - 2012.
155 c. - Pexxum noctyna: https://edu.tusur.ru/publications/967 (mata o6pamenus: 31.07.2018).

2. Wudopmaruka. bazossiii kypc: Yuebnuk ans By3oB / C. B. CumonoBuu [u ap.] ; pen. C. B.
CumonoBwuu. — 2-¢ u3f. — CII6. : [Tutep, 2007. — 639 c. (Hanmuuue B 6udbmotexke TYCYP - 57 3k3.)

3. Mynpos A.E. Yucnennsle Metonsl ans II9BM Ha s3pikax belicuk, @optpan u Ilackanp -
Tomck: MII "Packo", 1991. - 207 c. (Hanuuue B 6ubauoreke TYCVYP - 111 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKHe MOCO0Uus

1. Muxanpuenko C. I'. IIpodeccrnonanbable MaTeMaTuiyeckue makeTsl. JIabopaTopHbIi MpakTH-
kyMm / C. I'. MuxanpueHko; TOMCKHI roCyIapCTBEHHBIH YHHUBEPCUTET CHCTEM YIIPABICHUS U PAJHOIJICK-
TpoHuku, Kadenpa npomeinuieHHON mekTpoHUKH — Tomck [Dnekrponnsiit pecype]: TYCVYP, 2017. — 84
C. ui., Tabmn., mpui. — bubnmorp. c. 65. - Pexxum goctyna: http://ie.tusur.ru/docs/new/lab/pmp/l_pmp.pdf
(mata obpamenwus: 31.07.2018).

2. HWuadopmammonnsie Texnomoruu. Yacte 2. IlpodeccronanbHble MaremMaTHyecKue MaKeThl
[DnexTpoHHBIH pecypc]|: PyKOBOICTBO MO OpraHU3aIluu CaMOCTOSTENIbHOUM padoThl ctyneHToB / C. I. Mu-
xanpyeHko; TOMCK. Toc. yH-T CHUCT. yIp. U paAuodieKTpoHukH, Kadeapa mpoMBIIIIEHHON 2IEeKTPOHUKH —
Tomck TYCYP, 2016. — 128 c¢. wn., Tabm, mpwi — bubmmorp. c¢. 97. - Pexwum noctyna:
http://ie.tusur.ru/docs/msg/it_2.rar (mara obpamenus: 31.07.2018).

3. IIpodeccronanpHble MaTeMaTUYECKUE TTAKETHI. Y 4e0HO-METOIMUECKOe MTOCOOHE TI0 MPOBE/Ie-
HUto mpaktudeckux pador / C. I. MwuxampueHko, TOMCKHH TOCymapCTBEHHBI YHHBEPCHUTET CUCTEM
yIpaBJIeHUs U paanodJaekTpoHuku, Kadeapa mpombIieHHON dMeKTpoHUKH — TOMCK [DNeKTpOHHBIN pe-
cypc]: TYCYP, 2017. — 86 c¢. wr., T1abn., npwi — bubmuorp. c¢. 72. - Pexum pocryna:
http://ie.tusur.ru/docs/msg/pmp ump.pdf (mata oopamenwns: 31.07.2018).

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YUCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710pPOBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
QIaTITUPOBAHHBIX K OTPAaHHYSHHUSIM UX 3JI0POBbS M BOCIIPHUATHUS HH(DOPMAITHH.

JI1s1 1M1 ¢ HApYIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JI1s1 JIMI ¢ HAapyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;
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- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 anmapara:
- B (hOpMe IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI
1. https://lib.tusur.ru/ru/resursy/bazy-dannyh

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

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

13. MaTepuajibHO-TEXHHYECKOe o0ecneyeHue TMCIUILVINHBI U TPpedyeMoe MporpaMMHoe
ol0ecrieueHmne

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUIJIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlis mpoBeieHUs 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAllMU UCIIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUECTBOM I10-
CaZI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOo#l meOenbio. MMeroTes
JI€MOHCTpalMOHHOE 000pyA0BaHKUE U yUeOHO-HAITIIIHbIE TOCOOMS, 00eCcIeunBaroIIie TEeMaTHIeCKUEe Uil -
JIIOCTPALIMHU 10 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJIbHO-TEXHUYECKOE H MPOrPaMMHOE o0ecrevyeHne Ui NPAKTHYeCKUX 3aHATHI

BrruncnurensHas tabopaTopust

yueOHasi ayTuTOpHsl 7Sl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHasT ayIUuTOPHs IS TIPO -
BEJICHUSI 3aHATUI J1a0OpaTOpHOro TUMa, yueOHas ayAuTOpusl Ui MPOBEACHUS 3aHITHH CEMHHAPCKOrO
THUIIA, IIOMEIICHUE JJIs1 KYpPCOBOTO MTPOSKTUPOBAHHUS (BBITIOTHEHUS KYPCOBBIX paboT)

634034, Tomckas obnactsb, . Tomck, Bepmnuna ynuia, a. 74, 2016 ayn.

Ornucanmne UMEIIErocs 000PYIOBAHNUS

- [lepconanbHbie KOMIIBIOTEPHI (16 IT.);

- UnTepaktuBHas gocka — «Smart-board» DVIT (1 mrt.);

- Mynetumeuitabiii mpoexktop NEC (1 mt.);

- Kommutekt cienmanusupoBanHoi yueOHON Mebenu;

- PaGouee mecto npenogaBares.

ITporpaMMHoO€e obecrieueHue:

— Adobe Acrobat Reader

— Asimec

— Far Manager

— Google Chrome

— LTspice 4

— Mathworks Matlab

— Mathworks Simulink 6.5

— Maxima

— PTC Mathcadl3, 14

— Windows XP

13.1.3. MaTepua/ibHO-TeXHUYECKOE M IPOrPaMMHoe odecriedeHne JJIs J1adopaToOpHbIX padoT

Brruncnurensnas naboparopus / KomnbrorepHslii kiace

yueOHas ayIuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui po-
BE/ICHUS 3aHATHH Ja00OpaTOpHOro THUMA, yyeOHas ayIuTOpus AJIs NPOBENEHHs 3aHATUH CEMHHAPCKOIo
THUIIA, IOMEIIEHUE JJIs1 KypCOBOTO MIPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX padoT)

634034, Tomckas o6nacts, T. Tomck, Bepmununa ynuna, a. 74, 3016 ayx.

Onucanue UMeroIerocs 000pyI0BaHUs:

- [lepconanbHbie KomIbroTepsI (16 mT.);
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- UaTepakTuBHas nocka — «Smart-board» DVIT (1 mt.);
- Mynetumeanitabiii mpoextop NEC (1 mt.);

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecTo mpernoaBares.

[TporpamMHOe obecrieueHue:

- T-Zip

— ASIMEC

— Far Manager

— Google Chrome

— LTspice 4

— LibreOftfice

— Mathworks Matlab

— Mozilla Firefox

— PTC Mathcadl3, 14

— Windows XP Pro

13.1.4. MaTrepuajbHO-TEXHMYECKOE U IPOrPaMMHOe o0ecredeHue 1JIs CAMOCTOATEIbHOI padoThI
Jnst camocTosTeNnbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacCIONIOKEHHBIE TI0 aipecam:
- 634050, Tomckast o6macTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckast obmacTs, I. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, r. Tomck, Bepmmnanna ynmuua, 1. 74, 207 ayz.

CocraB 000py10BaHHUSA:

- yueOHast mebenb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81Tw. - 5 wit.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneYnBaloT OCTYI B AJICKTPOHHYIO WH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICYEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHre JUCHUIITHHBI VIS JIMI ¢ OTPAHHYCHHBIMU
BO3MOKHOCTSIMHU 310POBbSl U HHBAJIMI0B

OcBO€HUE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MO>KHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYIIECTBIISICTCS C UCTIOIB30BAHUEM CPEJICTB 00yISHUS OOIIEro U CIIeNUaIbHOTO Ha3HAYCHUS.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIUMHUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEeIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJTbTUMEIUUHBIX CPEIICTB U APYTUX TEXHUYCCKUX CPEJICTB MpUeMa/mepea-
i yaeOHOM nH(OpMaIIUU B JOCTYMHBIX (hopMax, MOOUIBLHOM CUCTEMBI TIPETOIaBaHus i1 00yJaroIXCs
C UHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasi ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyuyaromiyecsi ¢ HapyIlIeHHEeM cliyxa, 000pyl0oBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHON JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX ¢ OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETYCMOTPEHO UCIIOIb30BaHUE B
JICKITMOHHBIX U YUCOHBIX ayJJUTOPHUSIX BO3MOXXHOCTH MTPOCMOTPA yIAJICHHBIX 00BEKTOB (HampuMep, TeKCTa
Ha JIOCKE WM Claii/la Ha 9KpaHe) MPU MOMOIIY BUACOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTPA.

[Ipu 3aHATHSIX ¢ OOYYAIOMIUMHKCS ¢ HAPYIIEHUSIMUA OMOPHO-ABUIaTeJIbLHOI0 anmapara MCIoib-
3YIOTCS aJIbTepHATHBHBIC YCTPOMCTBA BBOAA MH(OPMAIIMU U IPYTHe TEXHUUECKHE CPEe/ICTBA IprueMa/mepe-
Jnadu yaeOHOM mH(OpMAIMK B TOCTYIMHBIX (opMax, MOOMIIEHON CHCTEMBI OOyUICHHUS TSl JTIFO/ICH ¢ WHBA-
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JINAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUEC PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITHUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

1. BeiOepute BapuaHThl MOANPOTrpamMM, MO3BOJSIOLIME HAWTH TOUYKU MepecedeHust (QYHKIHH C
ocsro OX

BapwnaHTbI OTBETOB:

* given find

* solve

* root

* given maximize

e rank

2. Kak 3a/1aetcst TOUHOCTh YHCIICHHBIX PACYETOB?

BapuanTs! 0TBETOB:

* [Ipn nomomm nepemennont TOL

* Bo Bknanke menro POPMAT\PE3VIIbTAT\

* B 3aBUCUMOCTH OT apryMeHTa BBIYHMCICHUN

* Tounocts Berunciaennit MathCAD 3aaeT caMoCTOSITENBHO

3. Yro Takoe marpuua B YMCIeHHbIX pacueTax CJIAY?

BapuanTs! 0TBETOB:

* [IpssmoyronpHas TabauIa YUCell, UCIOIb3yeMasi B MaTeMaTHKe

* KubGepHeTtnueckas cuctema, ynpasJsiiolas 4eJI0Be4eCTBOM

* BupryanbHas peaabHOCThb

* Maccus uucen

4. Yro Takoe Hynu (PyHKIUH C OTHUM apryMEeHTOM?

BapuanTs! 0TBETOB:

* AGcuucchl Touek nepeceueHus rpaduka GyHKIMH C OChIO apryMeHTa (QyHKIIHH

* Touku skcTpemMyma

» OpauHaThl TOYeK NepeceyeHus rpaduka QyHkuuu ¢ ocbio OX

* Kopuu ypaBHeHus

5. Uro Takoe MakCUMyM (M MUHUMYM) (DYHKIIUU, KaK OHU CBSI3aHBI CO 3HAYEHUEM IPOU3BOIHON B
ATUX TOYKax?

BapwnaHTbI OTBETOB:

* [Ipoun3sBoHas B 3TUX TOYKAX paBHA HYIIO

* [Ipou3BoiHAs B 3TUX TOYKAX MPUHUMAET MaKCUMaJbHOE (MUHUMAJIbHOE) 3HAUCHHE

* 3ajaHHast QyHKIMA B ATUX TOYKaX MEPECEKACT OCh apr'yMEHTOB

* 3TO SKCTPEMYMBI MPOU3BOTHOM OT 3aJaHHOUN (PYHKITUU

6. UTo Takoe acUMITOTA 331aHHON (PYHKIUU?

BapwnaHTbI OTBETOB:

* [Ipsimas nmuHUs, B peesne NpuomKaromascs K rpaguky 3a1anHoN GyHKIUU

* [Ipsimass M, HA OECKOHEYHOCTH TpHOIMKaromascs K rpaduky 3agaHHOW (QYHKIUM U HE
nepeceKaromiast ero

* BeprukanbHas TMHUS B TOUKE, TJI€ MIPeIeibl CIIPaBa U CJI€Ba HE COBIMAJAIOT

* Touka pa3pbiBa QyHKIIHH

7. Kakue u3 nepeunciieHHbIX METOA0B OTHOCATCS K pemenuto CJIAY?

BapuanTs! 0TBETOB:

* ["aycca

* Hprotona

* Kpamepa

* 3enpens
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* Pynre-Kyrra

8. Ha ocHOBaHMY YeTo CTPOSITCS MOJIEIH YACIeHHOTO nuddepeHITupoBanms?

BapuanTsl 0TBETOB:

* Ha onpesesieHnu MpoOU3BOTHON

* Ha pasnoxenuu B pax Oypse

* Ha cetounoii pyHKImm

9. Kak cBsi3aHbI MMOJIHASA, aKTUBHASL U PEAKTUBHAS MOIIHOCTH. BrIOepuTe BCe MPaBUIIbHBIC BapUaH-
ThI OTBETA.

BapuanTsl 0TBETOB:

* Hukak He cBs13aHbI

* JleCTBUTENBHASA YAaCTh MOJHOM MOLIHOCTH - 3TO aKTUBHAsI MOILIHOCTh

* MHUMas 4acTh NOJIHOW MOUTHOCTH - 3TO PEAKTHBHAS MOIIHOCTb

* [TonHass MOIHOCTB — 3TO KOPEHb KBAJAPATHBIN U3 CyMMbI aKTUBHOW U PEAKTUBHOM MOILIHOCTEN

* Monysb MOJHONM MOIIHOCTH PAaBEH KOPHIO KBAJPAaTHOMY U3 CYMMbl aKTUBHOW M PEAKTUBHOU
MOIIIHOCTEMN

10. Yem 1o cyTH SBISECTCS OMPEACITIUTENIh MATPUIIBI?

BapuaHTsl 0TBETOB:

* Yucno

* Jlpyras Mmarpuna

* BekTop

* OyHKUIHSA

11. Kako¥i onepaTop NpuMeHsIeTCs 1J1s IPUCOCAMHEHUS OJHOM MaTpUIbI K IpYyrou cnpasa?

BapuanTsl 0TBETOB:

* augment

* stack

* submatrix

* right

12. OguHAKOBO JIU TIPOUCXOAUT B3SATHE JIEMEHTA BEKTOPA-CTOJIOIA M BEKTOPA-CTPOKHU ?

BapuanTsl 0TBETOB:

* Jla. Paznmuumii Het

* Het. DnemMeHTHI BEKTOpa-CcTONOIA U BEKTOPA-CTPOKH 3aMMUCHIBAIOTCS PA3IMUYHBIM 00pa3oM

* [TpaBWIbHBIN BaprUaHT OTCYTCTBYET

13. Kak cBsi3aHO cymiecTBOBaHHE 0OOpPAaTHON MaTPHUIBI M BETUYMHA ONPEACTUTENS?

BapuaHnTbl OTBETOB:

» OOparHast MaTpuIia HE CYIIECTBYET, ECIIH ONPEICIIUTENb OTPULIATEITLHBIHI

» OOparHasi MaTpulia CyIIECTBYET, TOJIBKO €CJIHM OMPEICIUTENb HE PABEH HYIIIO

* OTU NOHATHUS HE CBS3aHBI

» OOpaTHast MaTpHIla HE CYIIECTBYET, €Clu onpeaenuTesb oonbme 1.1E+4932

14. Yto Takoe paHr MaTpuibl?

BapuaHTbl OTBETOB:

* Unicnio TUHEHO HE3aBUCUMBIX CTPOK (CTOIOIIOB) MATPHIIBI

* Pa3mMepHOCTh MaTpHUIlbl

* OnpenenuTenb

* PerieHue JIMHEMTHOTO OTHOPOIHOTO YpaBHEHUS, 3a1aBA€MOT0 MaTpUIIEH

15. l'eomeTpuueckuii YUCIIONBH BEKTOP MOXKeT ObITh onucaH B cucteme MathCAD kak

BapuaHnTbl OTBETOB:

* OJTHOMEPHBIN MaCCUB YUCEI

* MaTpuLa KOOpAUHAT

* OIpeACIIUTEIb MAaTPULIBI KOOPAUHAT

* 0asuc B TPEXMEPHOM MPOCTPAHCTBE

16. Pe3ynbTaToM CKaJIsipHOTO MPOU3BEICHUS BEKTOPOB SIBIISIECTCS

BapuaHnTbl OTBETOB:

* YHCJIO0

* BEKTOP
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* MaTpuia
* pyHKIUS

17. Cucrema TMHEHHBIX aaredpanyecKux ypaBHEHHH UMEET pelIeHne, eciiu
BapuaHnTbl OTBETOB:

* paHI OCHOBHOM MAaTpHIIbl paBEH PAHT'y PaCIIMPEHHON MaTPULIbI

* BEKTOp IPaBbIX YacTeH HYJACBOU (OMHOPOIHASI CHCTEMA)

* BEKTOp IPaBbIX YacTel HEHYJEBOH (crcTeMa HEOJHOPOIHAS)

* OIpEACIIUTENb MATPULIBI PABEH HYIIO

18. Ha xakom npuniune ocHoBad Metol Monte-Kapno?

BapuaHnTbl OTBETOB:

* Ha BepoATHOCTHOI O11eHKE OOJIBIIOTO YKCIa U3MEPEHUH

* Ha pa3HOCTHO# cxeme

* Ha pasnoxenuu B pan Teitopa

* Ha CIIEKTPAJIBHOM Pa3JI0KEHUHU

19. Meron HproToHa noucka pereHus: HeIMHEHHOTO ypaBHEHUSI OCHOBAH Ha
BapuaHTbl OTBETOB:

* MCII0JIb30BAaHUU TIPOU3BOIHOM

* HIHTETPUPOBAHUU

* [10CJIEI0BATEIbHOIO YTOUHEHHS MHTEPBAIA, HA KOTOPOM PACIIOJIOKEH KOPEHb
* CJIy4aiilHOM IOIA/IaHUU U BEPOSITHOCTHOM OLICHKE

20. Meron 1MXOTOMUM MOMCKA PELIEHUS] HETMHENHOIO YpaBHEHUSI OCHOBAH Ha
BapuaHnTbl OTBETOB:

* MCII0JIb30BAaHUU TIPOU3BOIHOM

* UHTETPUPOBAHUU

* [10CJIEI0BATEIbHOIO YMEHBIIEHHSI HHTEPBaJIa, HA KOTOPOM PacIOJIOkKEH KOPEHb
* BEPOSATHOCTHOM OIIEHKE MPUMEHUMOCTH CIIyYaifHO BHIOPAaHHOM TOYKH

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

OcHoBHBIE FTalbl PELIEHU MHXXEHEPHOHU 3a1aun. Pusndeckas Mozenb. Martemarndyeckass MOJEIb,
UMUTalMOHHas Monenb. llorpemHoctu Boruncnenuil. [lpubnmxennoe yucio. AOGCONIOTHAs U OTHOCH-
TeJIbHas IOTPELIHOCTD.

Mertonpl oTheneHuss KOpHEW TpaHCLEHJIEHTHBIX ypaBHEHUH. Metoapl: nepebopa, ITUXOTOMHH,
xopa, Hetorona, MonTe-Kapiio. O0yci10BiI€HHOCTh pelIeHni HeTMHEHHOTro ypaBHeHHs 1o Metony Hbro-
TOHA U UTepaunid. YyBCTBUTEIBHOCTh K HAYaJIbHBIM YCJIOBHSIM.

[Tpsmeie metonp! pemenus CJIAY: npu nomory noctTpoeHust o0paTHoil MaTpulbl, Meto] [aycca,
npaswio Kpamepa. Urtepaunonnsie Meronsl pemenus CJIIAY: merox fAxobu, merox 3eitpens. Cxonu-
MOCTb UTE€PALUOHHBIX METOOB.

Nurepnonsauus. IlonnHomuansHass unTepnossinusa. [lomunom Jlarpanka, nmosmHoMm HbroToHa.
CrutaliH-MHTEPIOALMS: IMHEHHBIH, TapabonnyecKuii 1 KyOu4ecKkuil crutaifHbl. ANNPOKCUMAIKS: HOpMa,
METOJ] HAMMEHBIINX KBAPATOB. DKCTPATIOIALIMSL.

Yucnennoe nuddepenpponanue GpyHkuui. YucieHHOE HHTETPUPOBAaHKE: MTOHIATHE O KBAApaTyp-
HBIX popmynax. Dopmynsl Tpaneuuit, Cumncona, meroag Mounre-Kapio. [TorpemnocTu.

[TpumeHneHne MaTemMaruueckux 3HaHui B yactu pewmenus OUY u cucrem O/1Y Ha mpumepe uc-
CJIEJIOBaHUSI NIEPEXOHOr0 Mpoliecca 3eKTpuyeckoi nenu. OCMbICIeHne TPUHLIUIIOB U3MEHEHHS TOKa U
HaNpsDKEHUS] B PEaKTUBHBIX 3JIEMEHTaX cxeMbl. Du3ndeckoe OCMBbICIEHUE MOHATUI Teopun auddepeHnu-
anbHbIX ypaBHeHUH: OJlY, HayaJlbHbBIE YCIIOBUS, POU3BOIHBIE MEKTPUUECKUX BEIUYHUH — KaK CKOPOCTh
U3MEHEHHUS AJIEKTPOMArHUTHBIX MapaMeTpoB CUTHaia. MeToJbl YMCISHHOro pemeHus nuddepeHans-
HBIX ypaBHeHUU. Metoz Oinepa. [lopsnok metona, norpemnocts Meroa. Meronsl Pynre-Kyrra: cxemsl
1.2, 3 u 4 nopsIAKOB TOYHOCTH.

14.1.3. Tembl KOHTPOJILHBIX padoT
1. Yncnennoe nuddepeHnupoBaHue
2. UuciieHHOe UHTErPUPOBAHUE
3. Hucnennoe pemenne OY
4. IlepexoaHblii MPOIIECC B JIEKTPUUECKOM cXeMe ¢ TouKU 3penus pemienust OAY
5. UaTepnonsius. DKCTPanoIsIus.
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6. MeTo/bl CriTallH-UHTEPHOSUN

14.1.4. Bompochbl Ha CaMONIOATOTOBKY
. OcHOBHBIE 3Talbl pelICHUs] UHKEHEPHOU 3a1a4u
. IlorpemiHoCTH BBIYMCIIEHUI
. [IpubnmxeHHOE pelieHre HeIMHEHHBIX YpaBHEHUI
. HucrieHHbIEe METO/IbI PEIIEHUS] CUCTEM JIMHEHHBIX ajareOpanuyeckux ypaBHEHHH
. [Ipubnmxenne GyHkunit
. Hucnennoe nuddepennupoBanne GyHKIUH
. UucneHHoe uHTErpupoBaHue PyHKUINN
. Pemienune nuddepeHnmanbHbIX ypaBHEHUN
. OcHOBHBIE TPUEMBI 00PaOOTKH U MPEJICTABICHUS SKCIEPUMEHTAIbHBIX TaHHBIX
0. MaTepnonauus, SKCTpanoasiuus GyHKINHR

— O 00 13N N K~ W~

14.1.5. Bonipocsl /151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMHUHApPaM

[Ipou3BecTH OIEHKY MOTPEITHOCTH BBIYUCICHUN KOPHEH U AKCTPEMYMOB HEIIMHEHHOU (DYHKIIHH.
BbruuciuTh 3HaueHNe MaTeMaTu4eckoi GyHKIUHN p(X,y) B 3agaHHoil Touke (x0, y0). BeiBecTn pesynbrar
JI0 IECSATOTO 3HaKa rocie 3anatoil. Haiiti Bce kopau ypaBHenus f(x)=0 ¢ 3ajaHHON TOYHOCTBIO U3 3a/1aH -
HOro auana3oHa. OueHuTh aOCOMOTHYIO M OTHOCHUTENIbHYIO HOrpemHOCTH. OThICKAaTh U MOCTPOUTH HA
rpaduke Bce sIkcTpeMyMbl pyHKIHH f(X) U3 3aJaHHOTO Mara30Ha 3HAYCHUH ITEPEMEHHON X.

N3yunth urepaunonnsie meroasl pemenus CIIAY: meron Skobu, meron 3eiiaens. CXonumMocTh
UTEPALMOHHBIX METOZOB. B COOTBETCTBUU ¢ MHIMBUIYaIbHBIM 3aJJaHHEM OINPEACIUTH CYLICCTBOBAHHE U
enuHCTBeHHOCTh pemenus 3agannoil CJIAY. Co3nats mporpammy B cpene MathCAD u HaiiTu pemieHue
CJIAY ugetsippMst ciocobamu (1o metoxy ['aycca, mo mpaBminy Kpamepa, HermocpeacTBEHHO YMHOKECHHEM
Ha 00paTHYI0 MaTpUIly U U3yYEHHBIM YHUCIEHHBIM MeTO0M). CpaBHUTH pEllIEHUs, HalJICHHbIE Pa3HbIMU
crocobamu.

[TpoBectn uncnennoe auddepenuupoBanne 3aganHoil GyHKIMH. [TocTpoUTh YKMCICHHO Ompere-
JICHHBIM MHTETpas 3aJaHHON (YHKIIUU, UCTIONB3ys (hopmysbl Tpaneruii, Cumrcona, meron Monte-Kap-
710. OLEHUTH MOTPEHIHOCT BBIUNCICHUN

[ToctpouTts pemenue Y mo 3agaHuio npenojaBareisi, UCHOIb3Yys MPU 3TOM METObl YHCIECHHOTO
pemrenus auddepeHmanbHbIX ypaBHeHU: Meton Dinepa, Pynre-Kyrra 1. 2, 3 uin 4 mopsakoB TOYHO-
cti. OLIEHUTH NOrPEUTHOCTh METO/IA.

14.1.6. Bonpocsl nuddepeHuupoBaHHoro 3auera
1. Yucnennoe nugdepeHupoBanme 3a1aHHON (QyHKIINH.

2. UnclieHHOe UHTErpUpPOBAHUE

3. IlonsaTue o KkBaapaTypHBIX HopmMynax.

4. ®opMynbl Tpanenui

5. ®opmyna Cumncona

6. Meron Monte-Kapio

7. TounocTh MeTONA

8. CxonmumocTh MeTOA

9. Yucnennoe pemenne Oy

10. IlepexoaHslii mpoLECC B JIEKTPUUECKON CXEME ¢ TOUKH 3peHus pemenus O1Y

11. Pemenne quddepennnanbHbIX ypaBHeHU. HauanbHble ycnoBus
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12. Tloctpoenue rpaduka MepexoaHOTO MPOIIecca IICKTPUIECKON CXEMBI
13. Metozp! unciaeHHOro penieHus AuddepeHnnanbHbIX ypaBHEHUH

14. Metop Ditnepa

15. Meron Pynre-Kyrra 1. 2, 3 u 4 nopsinka

16. ITorpentHOCTh YUCAEHHOTO METOA

17. UaTepnonsiuus. DKCTPAnOsIus.

18. ITonmuHOMUATBHAS UHTEPIOJISALIUS.

19. Ilonunom Jlarpanxa

20. [Tonunom HeroToHa.

21. Metonp! criaifH-UHTEPHOISLUN

22. MaremMaTH4eCcKoe ONMCAHNE TUHEHHOTO U MapaboIMyecKoro CruiaiiHOB

23. Kybuueckue CIutaifHbl

14.1.7. Tembl 1a00paTOpHBIX padoT

[Tpubnu>xkeHHOE pelleHne HEIMHEMHBIX ypaBHEHHH. lcrosb30BaTh METOABI OTHENIEHUS KOpHEH
TPAHCLEH/ICHTHBIX yYpaBHEHUHN A7 3aaHHON QyHKIMH. Metoasl: nepedopa, nuxoroMuu, xopa, HeroTo-
Ha, MonTe-Kapio. O0ycioBICHHOCTh peleHU HEIMHEWMHOTO YpaBHEHH 10 MeToxy HeloToHa u urepa-
uil. UyBCTBUTENBHOCTh K HaualbHbIM ycioBusiM. Haiitu Bce kopHu ypaBHeHus f(x)=0 c 3amaHHOI
TOYHOCTBIO U3 33JJaHHOTO JHMAara3oHa pa3IudHbIMU crioco0amMu (Talymsmueit GyHKIUKA ¢ TOJ00OPOM Irara,
YHCIEHHO — Ipu moMoty QyHKuU root(f(x),Xx), aHanuTuyecku — npu nomoiu onepatopos Given-Find;
M3YYEHHBIM YHUCICHHBIM METOJIOM I10 3a/laHulo npenojanarens). [Ipoussectu cpaBHEHUE, OLIEHKY TOYHO-
cti. OTBICKaTh U IOCTPOUTH Ha rpaduke Bce FKCTpeMyMbl GyHKIMHU f(X) U3 3a1aHHOTO AMAna30Ha 3Hayue-
HUI IEPEMEHHOM X.

YucneHHOe MHTETPUPOBAHUE: MOHATHE O KBAApaTypHbIX ¢opmynax. DPopMmynsl Tpaneuui,
Cumncona, merosr Monte-Kapino. IlorpemHoctu. IlpoBectr aHanuTuyeckoe MHTETPUPOBAHUE 3aJaHHOMN
(GYHKIUY, TOCTPOUTH YHUCICHHYIO CXEMY U MOJIyYUTh Pe3yJIbTaT YUCICHHOTO UHTErpupoBaHus. OLeHUTh
HOTPEIIHOCTb.

Yucnennoe pemenne OJY. Paccuntars nepexoqHslil IPoLECC B AIIEKTPUUECKON CXEME B COOTBET-
CTBUU C MHJIUBUYaJIbHBIM 33JJaHUEM, COCTABUB U PELIUB CUCTEMY AU(PPepeHInaNbHbIX YPAaBHEHUN OT-
HOCHUTEJIBHO BEKTOPAa HEM3BECTHBIX C HaYaJbHBIMHU yciaoBHAMHU. [locTpouts rpaduk mepexomaHoro mpo-
1ecca B LIeNU MepeMeHHOro Toka. [loctpouts rpaduk nepexogHoro mpouecca 3MEKTPUYECKON CXEMBI C
rapMOHMYECKUM CHUTHAJIOM Ha BXOJIE IIPH HYJIEBBIX HAyaJIbHBIX YCJIOBUAX. [[pUMEHUTH METONBI YUCIIEH-
HOTo pernieHus nuddepeHanbHbIX ypaBHeHUN (MeTos Ditnepa, metonsl Pynre-Kyrra 1. 2, 3 u 4 nopsn-
KOB TOYHOCTH). OLIEHUTH MOTPELIHOCTh YUCIEHHOTO METO/IA.

Nurepnonsauus. IlonmHomuansHass unTepnossinusa. [lomunom Jlarpanka, nmosmHoMm HbroToHa.
N3yunTh METO/IbI CIIIAH-UHTEPIIONISLUN, OCBOMTh MAaTEMAaTHUECKOE OMUCAHKUE JIMHEWHOTO, Mapadoiauye-
CKOro M KyOMYECKOro CIUIAHOB JJIsl 3a/JlaHHOTO BEKTOopa 3HaueHui. [IpowsurocTpupoBars Ha mpuMepe
METO/Ibl OTHOMEPHOM MHTEPHOJSILMU U SKCTPANOSALUH. BBINOIHUTD TUHEHHYIO HHTEPIIOIALHUIO (PYHKIH -
el linterp 1 Bocipou3BECTH UHTEPIIOIUPYIOLIYIO KPUBYIO Ha TOM K€ IpaduKe, 4YTO U BBIOOPOUYHBIE TOUKH.
BbINONHUTS MHTEPNONALUIO KYOUYECKUMH CIIaifHaMu ¢ UCHob30BaHUEeM GyHKIusAMHU Ispline, pspline u
cspline Bocripou3BECTH MHTEPIIOIUPYIOLIUE KPUBbIE Ha 0HOM Tpaduke. Ha Tom xe rpaduke oroOpa3uTh
U BBIOOPOYHBIE TOUKH. BBINMONIHUTS HHTEpHOIMIO Kyondeckumu B crutaiinamu (bspline), mogoOpas Bek-
TOp U TOYEK CIIMBKH cruiaiiHoB. OToOpa3uTh Ha rpaduke TOUYKU CIIMBKH.
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, MICEMEHHBIE CAMOCTOSTENLHEIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABJICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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