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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nportokot Ne 42 ot « 28 » 11 2016 1

JINCT COTJIACOBAHUIA
PabGouass mporpamma cocraBiieHa ¢ y4deToM TpeboBanuii DenepanbHoro locymapcTBEeHHOTO
oOpa3zoBarenbHOTO craHgapra Beicmiero obOpazoBanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKU
(cnermmanpHOCTH) 11.03.04 DrnexkTpoHWMKAa W HAHOAJIEKTPOHHWKaA, yTBepkaeHHoro 2015-03-12 rona,

paccCMOTpeHa W YTBEpXKICHA Ha 3acelaHud Kadempbl «  » 20 roma, mpOTOKOI
Ne .

PazpaboTunku:
3aBenyromui kadenpoit kad. [Ipd Muxansaenko C. I

3aBeayromuii ooecneunBaronieit kad.
IIp> Muxanpuenxo C. I

Pabouas nporpamma corsiacoBana ¢ GpaKyasTeToM, TPOPUINPYIONIECH U BhITycKaromei kadeapamu
HAaIpaBJICHUS MMOJATOTOBKH (CHEIUAIBHOCTH).

Hexan 3uB® Ocurnos U. B.

3aBenyromuii BEITyCKaroIen kag.
[Ip> Muxanpuenxo C. I.

OKCIepTHI:

3am. 3aB. Kadeapoit o
METOAMYECKOi paboTte, mpodeccop
kag.ITPD Jlerocraes H. C.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI

VYuebnsiii kypc «lIpodeccnoHanbHble MaTEMaTHUECKUE MAKETbD» SIBISETCS BBOAHBIM C TOUKH
3peHus uccienoanus Bo3MmokHocTelt CAE cucrem mpodeccrnoHanbHOW MareMaTuku, OH IIpecieayeT
CJIEYIOLINE 1IN

* IOJITOTOBUTH 00y4aeMOTo K MPAKTUYECKOH IEATENTbHOCTH B 00JIACTH AIIEKTPOHUKH, TPUBUTH EMY
YMEHHUE II0JIb30BaThCsl COBPEMEHHBIM IPOrpPaMMHBIM O0€cliedeHUueM JUis OBICTPOro IOJy4EHUs
Pe3yJIbTaTOB HAYYHBIX U IPAKTUYECKUX BBIUMCICHUN;

* o0ecrieynTh NPUBA3KY LIKOJbHBIX 3HAHUN 10 €CTECTBEHHOHAYYHBIM U TOUHBIM JUCLUIUIMHAM K
00BEKTHOMY TPOCTPAHCTBY AJIEKTPOHUKH, YTO IMO3BOJHUT CTYICHTY MSTKO BIUTHCS B CTYIEHYECKYIO
JKU3Hb U JIETKO BOCIIPUHUMATh JJa)Ke CII0KHBIN TEOPETUUECKUN MaTepuall;

* 00ecrneunTh HAMIAAHOCTh TEOPETHUYECKOI0 Marepualia, U BCEIUTh B CTYAEHTa YBEPEHHOCTb B
COOCTBEHHBIX CHJIaX, IIOMOYb €MY IIPEOJOJIETh IIKOJIBHBIA CTpax IMepei IPOMO3IKMMHU BBIYUCICHUSMH,
BBIPOBHSATH YPOBEHb ITOATOTOBKY CTYAEHTOB | Kypca.

1.2. 3agaum IMCHUIIITHHBI

—  Jlnd BbInosIHEHMs yKa3aHHBIX BBILIE L€l B paMKaxX Kypca pellatoTcs CleayroIue 3a1auu:

— ¢ II03HAKOMHUTbCA C HaubOosiee MOMYISIPHBIMU IPO(ECCHOHAIBHBIMA MaTeMaTHYeCKUMHU
[aKeTaMy, 3HaTh WX CHEUM(UKY W Ha3HAYEHUE, YACHUTh HUX CHJbHBbIE U cjabble CTOPOHBI JUIS
00OCHOBAaHHOTO BHIOOpA TOTO WJIM MHOTO BBIYMCIHMTEIBHOTO MAaKeTa B MPOIECCE PEIICHHsS Y4eOHBIX U
po¢eCCUOHANIBHBIX 3a/1a4;

— + Ha mnpumepe oxHoro u3 makeroB (MathCAD) nerampHo ocBouth mpemiaraembie CAE
crucTeMaMH TpOoQpEeCCHOHAIILHOW MaTeMaTUKd BO3MOXKHOCTH, KaK B YaCTH UYUCIICHHBIX PAacyeTOB, TaK H
aHAJIUTHUYECKUX (CUMBOJIBHBIX ) BEIUMCIICHU;

— * JOJy4YeHHE KOMIETEHIMM, IMO3BOJISIOMIMX JejaTh CTPAaTErM4YECKyl0 OLIEHKY peliaeMoi
MaTeMaTH4eCKOM 3a7add, OCHOBBIBAIOLIYIOCS HAa [MOHUMAHUM U SICHOM IIPEACTABICHUU IeNU
UCCIIeIOBAaHUN M aOCTparupoBaHUM OT I1a0JOHOB U AJITOPUTMOB MOMCKa perieHui. [ToMck KOHKpeTHOro
YHCIIOBOTO penieHus o0ydaemMslid generupyer cucreme MathCAD;

— ¢ IPUMEHUTH MOJy4YEHHbIE 3HAHUS U OCBOCHHBIM MHCTPYMEHTapuil Ha MPaKTHUECKUX 3a/a4ax
U3 KYpCOB MaTeMaTHKU U (PU3UKH;

— ¢ OCBOUTb OCHOBHBIE IIpUEMBbI OOpPAOOTKU U NPEICTABICHUs SKCIEPUMEHTATIbHbBIX JAHHBIX,
MOJYYEHHBIX B paMKaX y4eOHOro mpoliecca, HcCiae10BaTeIbCKOM TN MPO(heCcCHOHANBHOM NesTeTbHOCTH.

2. MecTto aucunniimubl B ctpykrype OITIOIIT
Hucnunnuna «I[Ipodeccronansupie Mmaremarnueckue makeTsl» (b1.B./IB.4.2) otHOCUTCS K O510KY
1 (BapuaTuBHas 4acTh).
[IpenmecTByroUMMH ~ JUCUMILIMHAMY, (OPMUPYIOIIMMH  HayajlbHbIE 3HAHMS,  SIBISIFOTCS
clleiyIoIye UCHUIMHBL: MHpOpMaIlMOHHbIE TEXHOIOTHH, TeopeTHuecKrne OCHOBBI 3JIEKTPOTEXHUKH.
[TocneayromuMu  IUCHUIUIMHAMU  SBJSIIOTCS:  Teopusi  aBTOMaTHYECKOTO  yIpaBJIEHMS,
OHepreTudeckast IEKTPOHUKA.

3. TpeOoBaHus K pe3yJbTATaM OCBOCHHMS IMCIUILIHHBI

[Tponecc n3yueHust JUCUUIUIMHBI HAlpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— OIIK-2 crnocoOHOCTBIO BBISBISTH €CTECTBEHHOHAYUHYIO CYLIHOCTH MPOOJIEM, BO3HUKAIOIIUX
B XO7ie MPO(ECCHOHATBLHOU NEATENbHOCTH, NPUBIEKATh JJIS WX PELICHHUS COOTBETCTBYIOIIMH (PU3HKO-
MaTeMaTU4eCKUH anmapar;

— OIIK-9 cnocoOHOCThIO MCIOIB30BaTh HaBBIKM PaOOTHI ¢ KOMIBIOTEPOM, BIAJETh METOAAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTUM, COOII0AATh OCHOBHBIE TpeOOBaHUsI HHPOPMAIIMOHHOM 0€3011acCHOCTH;

— TIK-1 cnocoGHOCTBIO CTPOUTH MpocTeiimue (u3nueckue MU MareMaTH4ecKue MOJAEIH
npubOpoOB, CXEM, YCTPOWCTB M YCTAaHOBOK DJEKTPOHMKM U  HAHORIEKTPOHMKH  Pa3IMYHOIO
(GYHKIMOHAJIBHOTO HAa3HA4YeHMs, a TaKKe MCIOIb30BaTh CTAHJAPTHBIE MPOrPAMMHBIE CPEICTBA HX
KOMITBIOTEPHOTO MOJEJINPOBAHNS;

B pesynbrare n3ydeHus JUCHUILUIMHBI CTYIEHT JOJKEH:

— 3HaTh OCOOGHHOCTH NPO(PECCHOHAIBHBIX MAaTeMaTHYECKUX I1aKeTOB, OCOOEHHOCTH
npuMeHeHuss MmareMarnueckux CAE-cucreM ans pemieHMsT KOHKPETHBIX 3a1ad; BBIYUCIUTENIbHBIE
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BO3MOXXHOCTH ITporpammHoro komiuiekca MathCAD.

— yMeTb JaBaTb  CTPaTeTMYECKyl0  OIEHKY  pellaeMoM  MaTeMaTHYecKoM  3ajauu,
OCHOBBIBAIOIIYIOCS HA TOHUMAHUM U SICHOM IIPEICTaBICHUH LEIN UCCIIE0BaHUI U abCTparupoBaHUU OT
1a0JIOHOB M QJITOPUTMOB TOWCKA PEIICHHUH; MOMCK KOHKPETHOTO YHCIIOBOTO pEIIeHUs 00ydyaeMblii
nenerupyer cucteme MathCAD. Mcnonp30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCLMIUIMH B
npo(EeCCHOHAIBHON AEATENbHOCTH, PUMEHITh METOAbl MaTeMaTH4YEeCKOTO aHajlu3a M MOACIUPOBAHUS,
TEOPETUYECKOTO U SKCIEPUMEHTAJIBHOIO HcciaeJoBaHUs. [IpUMEHATh BO3MOXKHOCTH YHCICHHBIX U
aHanmuTHYeCKuX pacyeToB B cucteMe MathCAD s pemeHus: NpakTHUECKUX y4eOHBIX U MHXKEHEPHBIX
3ajad.

—  BJIQJIeTh HABBIKAMH TPUBJICYECHUS COOTBETCTBYIOUIETO (PU3MKO-MAaTEeMaTHUECKOTO arrapara
Ul TIOMCKAa peIleHUs NPUKIAJAHOM 3aJaud M TPOBEPKHM CBOUX BBIYMCICHMH IPU IOMOLIU
IpoeCCUOHANIBHBIX MaTeMaTHYeCKUX cpeA. BianeTe HaBblkaMU IUIAHUPOBAHUS CTPATETUM IOUCKA
pellleHus MpaKkTUYECKUMX 3aJad W HUCIHOJb30BaHMUS CTAHJAPTHBIX IPOIPAMMHBIX CPEICTB  JJIA
KOMIIBIOTEPHOI'O MOJEIMPOBAaHUS (U3UYECKUX M MaTeMaTHYecKUX Mojeneil mpubopoB, YCTPOWCTB U
YCTaHOBOK DJICKTPOHMKM M HAHODJCKTPOHUKH Pa3IMYHOrO (DyHKIHMOHAJIHHOTO Ha3zHadeHus. Bnaners
OCHOBHBIMH METO/IaMH, CIIOCOOAMHU M CpeACTBaMU 00pabOTKM MH(pOpPMALMU, UMETh HaBBIKM PAOOTHI C
KOMIIBIOTEPOM KaK CPEICTBOM YIPaBICHUS WHPOPMAITUCH.

4. O0beM IMCHUILIMHBI U BHAbI Y4eOHOI padoThl
OO0mmast TpyI0eMKOCTh JUCIUTLINHBI COCTaBIsACT 4.0 3a4ETHBIX SMHUIIBI U MpeJicTaBiIeHa B Tadmmie 4. 1.
Tabnuua 4.1 — TpynoeMKOCTb TUCITUILIUHBI

Bunbr yueOHO e TeIbHOCTH Bcero gacos CemecTpsl
4 cemectp 5 cemectp

AynuTopHbI€ 3aHATHS (BCETO) 12 6 6
Jlekuun 4 2 2
[IpakTnueckue 3aHATHS 8 4 4
W3 HUX B MIHTEPAKTUBHOM (opMme 4 2 2
CamocrosrenbHas paboTa (Bcero) 128 30 98
[IpopaboTka JIeKIIMOHHOTO Marepuaa 61 15 46
[ToaroroBka Kk MpakTUYECKUM 3aHSATHUSAM, 63 15 48
CeMHHapaM

BrinonHenue KOHTPOJIBHBIX paboT 4 4
Bcero (6e3 sx3amena) 140 36 104
ITogroroBka u cmada 3aueTa 4 4
OO01mast TpPyI0eMKOCTh 144 36 108
3auetnbie Equnuis Tpynoemkoctu 4.0 1.0 3.0

5. ConepxaHue IMCHMILINHBI

5.1. Pazaenan!l JMCHMIIMHLI M BUALI 3aHATHI
Pazienbr nuCHMIUIMHBI U BUBI 3aHSATUN TPUBEACHBI B Ta0mwuie 5.1.
Tabmuna 5.1 — Pasgens! fUCHUILIMHEGBL U BUIBI 3aHSITHI

Bcero = ®@opmupye
[Ipaktn CamocrtosT PMHDY
9acoB MEbIE
HazpaHus pa3aenoB TUCIUATUTHHBI Jlekiuu = 4eckwue eJIbHAS
(6e3 KOMITETEHI]
3aHATUS ~ paboTa
HK3aMEHa) 15051
4 cemectp
1 Pemienuie HeMMHEMHBIX ypaBHEHUN B 2 0 6 8 OIIK-2,
MathCAD, ynciaeHHBIH 1 aHAJTUTHYECKUH OI1K-9,
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METOJIBI [1IK-1
2 UccnenoBanne GpyHKIUH: 0COOBIE TOUKH, 0 0 6 6 OIIK-2,
AKCTPEMYMBI, TIpeeIbl (PYHKIUH, aCHMIITOTHI OIIK-9,
[K-1
3 Onepanuu MaTpUYHON aareOpsl U UX 0 2 6 8 OIIK-2,
peanmm3anus B cpene MathCAD OIIK-9,
[1K-1
4 TIporpammuposanue B cpene MathCAD, 0 0 6 6 OIIK-2,
MCCIIEIOBAHKUE BUIOB aHAJIOTOBOW MOYJISILIMA OI1K-9,
[K-1
5 Metoibl peleHus CUCTEM JTUMHEHHBIX 0 2 6 8 OIIK-2,
anreOpanvecKux ypaBHCHHI OIIK-9,
[K-1
Hroro 3a cemectp 2 4 30 36
5 cemecTp
6 BekropHasi reomeTpusi, TUHEHHAS 0 2 24 26 OIIK-2,
3aBUCUMOCTb BEKTOPOB, BEIPOXKICHHBIE OIIK-9,
ciydau pemenus CJIAY I1K-1
7 3akon Oma, 3akoHbl Kupxroda, 2 0 24 26 OIIK-2,
npumeHenue CJIAY k 3amadyam pacuera nenu OI1K-9,
MOCTOSIHHOTO TOKA IK-1
8 KomIniekcHas MareMaTHKa, MHOXKECTBA U 0 2 22 24 OIIK-2,
(GyHKIMH Ha KOMIUIEKCHON TIOCKOCTH OI1K-9,
[K-1
9 IlpencraBiaeHue PEaKTUBHBIX 3JIEMEHTOB 0 0 28 28 OIIK-2,
LENH B KOMIUIEKCHOM BHUJIE, pacyeT LENu OI1K-9,
MEPEMEHHOTO TOKa [1K-1
Hroro 3a cemectp 4 98 104
Hroro 4 8 128 140
5.2. Conep:xkanue pa3aejioB JUCHUIIHHBI (110 JEeKIIUAM)
Coneprxanue pa3esioB JUCHUTIINH (TI0 JIEKIUSIM) PUBEEHO B Tabmuie 5.2.
Tabmnuua 5.2 - CopepkaHue pa3faenoB IUCHUTUIHH (IO JEKIUSIM)
dopmupye
Tpynoe E/H)Iepy
H
a3BaHUS Pa3/IeiioB Coneprkanue pa3esioB TUCHUTLTAHBI IO JIEKIUSIM MKOqCTB, KOMITETEHI
17071
4 cemectp
1 Pemenue HenuHelHbIXx Pernenue HennHelHbIX ypaBHeHuit B MathCAD, 2 OIIK-2,
ypaBHeHuii B MathCAD, u4ucneHHbIN 1 aHaTUTHYECKH MeTo/bl. MccrnenoBanue OIIK-9,
YUCJIEHHBIA U GbyHKIMIA: 0cOObIe TOUKH, IKCTPEMYMBI, PEIEIIBI [K-1
AHAMUTUYECKUN MeTOAbl | (PYHKIUH, acuMITOTHL. Onepanuu MaTpuIHON anredpsl
u ux peanuzanus B cpene MathCAD.
[IporpammupoBanue B cpene MathCAD,
MCCJIEIOBAaHNUE BUIOB aHAJIOTOBOM MOTYJISIITUH.
MeToap! penieHus CUCTEM JIMHEWHBIX anreOpandecKux
YpaBHEHUM.
Hroro 2
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Nroro 3a cemecTp

CJIAY x 3amauam
pacudera 1enu
IIOCTOSIHHOI'O TOKa

3a/1auaM pacyeTa LEMu IOCTOSIHHOTO TOKa.
KomMmrnekcHasi Matemarrka, MHOXeCTBa U (DYHKIIUU Ha
KOMIUJIEKCHOU IIOCKOCTH. [IpencraBnenue
PEaKTUBHBIX 3JIEMEHTOB IIEMU B KOMIUIEKCHOM BHJIE,
pacueT Leny NepeEMEHHOI0 TOKa

5 cemecTp
7 3akoH Oma, 3aKOHbI BekropHas reomeTpusi, TuHEHas 3aBUCUMOCTb 2 OIIK-2,
Kupxroga, mpumeHeHne BeKTOpPOB, BRIpOXkIeHHBIE ciydan pemerus CIIAY. OIIK-9,
3akon Oma, 3akoHbl Kupxroda, npumenenue CJIAY k [TK-1

Hroro

Hroro 3a cemecTp

Hroro

2
4

5.3. Paznesbl AMCHUILUIMHBI U MEKINCHUIIMHAPHBbIE CBSI3U ¢ 00eceYBAKINMMU (MPeabIY IIIMMHU)

U o0ecnieynBaeMbIMU (MOCAEAYIOIMMEU) JUCHUUILIHHAMH
Paznenbl aucuUIIMHBI W MEXKIUCHMIUIMHAPHBIE CBSI3M C OOECHeuMBAONIUMU (TIPEIBLAYIIUMU) U
o0ecrneurnBaeMbIMH (ITOCJIEAYIOMIMMHI ) TUCHUTUTMHAMU MIPE/ICTaB-JIeHbI B Tabmuie 5.3.
Tabnuua 5.3 - Paznensl AUCHUIUIMHBL M MEXIUCIUITIMHAPHBIE CBA3U

HaumeHoBaHue JUCUMILIMH

Ne paznenoB JaHHOM AUCUUIUIMHBL, 7151 KOTOPBIX HEOOXOIUMO H3yYCHHE
00€eCIIeUnBAIONMX U 00ECIIEUNBAEMBIX TUCIIAIUINH

1 2 3 4 5 6 7 8 9

[IpeniecTByronme 1UCHUITUHbBI
1 Uadopmanmonseie + + + + + + + + +
TEXHOJIOTHH
2 TeopeTHuecKrue OCHOBBI + + + + + + +
ANIEKTPOTEXHUKH

[Tocnenyromuye TMCUUTUIAHBI
1 Teopus aBTOMaTU4ECKOT'
€opHs aBTOMAaTU4ECKOIO + + + + + +

yTpaBlIeHUs
2 DHepreTHyecKas + + + + + + + + +
JNIEKTPOHUKA

5.4. CooTBeTCcTBHE KOMIIETEeHIMH, (pOPMHUPYyEeMBbIX IPH U3YYEHUHU AUCUMILIMHBI, 1 BU/I0B 3aHATHI

CoOTBeTCTBHE KOMIIETCHIIHI,
MpeIcTaBIeHo B Tabmwuie 5.4

dbopMHUpYEMBIX TPU M3YUYCHUH JTUCHUTLIIUHBI,

W BHUJIOB 3aHATHUH

Tabmuua 5.4 — CoOTBETCTBHME KOMIETEHLUMH M BHJIOB 3aHATHH, (OpPMUPYEMBIX IpU H3YYEHUU

IUCLUILINHBI

Bungnl zanstuit

Kommnerenuuu TTpakTHueck Camocrosre ®OpPMBI KOHTPOJISI
Jlexnuu JbHasg
ue 3aHATHUS
pabora
OIIK-2 + + + KonTponbhas pabora, OTuer 1o

HHIWBHUAYAJIbHOMY 3aJaHUIO, Koncmekr
CaMOIOATOTOBKH, [IpoBepka KOHTPOIBHBIX
pabort, OtyeT mo mabopaTopHOil padore,
Ornpoc Ha 3aHATUSIX
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OIIK-9 + +

[K-1 + +

+ KonTponsnas pabora, OTuer o
WHIUBUIyaJIbHOMY 3a7aHuto, Koncnekr
camMonoAroToBkH, [IpoBepka KOHTPOIBHBIX
pabot, Otuer o naboparopHoit padore,
Omnpoc Ha 3aHATHIX

+ KontponpHas pabdora, Otuer no
WH/IMBUyalIbHOMY 3aaHui0, KoHCTIeKT
camonoArotToBku, [IpoBepka KOHTPOIBHBIX
pabort, OtyeT no JabopaTopHO padore,

Ornpoc Ha 3aHATUIX

6. UuTepakTBHBIE MeTOABI U (OPMbI OPraHU3aNMH 00yYeHUsA
TexHoOI0TNM HHTEPAKTUBHOTO O0Y4EHHsI IPU pa3HbIX (opMax 3aHATHH B yacax MpUBEIEHBI B Tabmuie 6.1
Tabnuma 6.1 — TexHoIOrMKM UHTEPAKTUBHOTO 00YYEHHUS IPU Pa3HbIX opMax 3aHATUH B yacax

WNHrepakTuBHbIC IpakTHYeckue  HTEepakTUBH
Meronbl Bcero
3aHATUA bI€ JIEKLIUN
4 cemectp
HccnenoBarenbckuii MeTO 1 1 2
Hroro 3a cemectp: 1 1
5 cemectp
Pemenne cutyanoHHBIX 3a1a4 1 1
Hroro 3a cemectp: 1 1
Hroro 2 2 4
7. JlabopaTtopHble padoThI
He npenycmorpeno PYII
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
TemaTrka NpakTHUYECKUX 3aHATUN (CEMUHApPOB) NpUBEAEHO B Tabiuue 8.1.
Tabnuua 8.1 — Temaruka npakTUYECKUX 3aHITUN (CEMHUHAPOB)
®opmupye
Tpynoe i)/lblepy
HazBanus pa3nenos ConeprkaHne NPaKTUUECKUX 3aHATUN MKOCTb,
KOMITETEHI]
uu
4 cemectp
3 Onepaunun MaTpuIHON ITonsaTHe BekTOpa ¥ Marpulbl. Marpuna Kak 2 OIIK-2,
anreOphl U UX peanu3alys B cucTeMa BEKTOPOB-CTPOK M BEKTOPOB-CTOJIOIIOB. OIIK-9,
cpene MathCAD Apudmerndeckre ornepanuu ¢ BEKTOpaMH U [K-1
MarpunaMmu. JInHelHast 3aBUCUMOCTh
(He3aBHCUMOCTB) BEKTOpOB. OnpeaenuTenb
MaTpullbl, paHT MaTpullbl, OOpaTHas MaTpula.
DKBMBaJICHTHbIE IpeoOpa3oBaHus MaTpull. MeTos!
pabotel ¢ marputiamu B MatCAD.
Hroro 2
5 Metonp! perienust cucteM CucTeMa JIMHEHHBIX alnredpandyeckux ypaBHEHUN 2 OIIK-2,
auHenHbIX anredpanueckux (CJIAY). Teopemsl 0 CyIIECTBOBAaHUU U OIIK-9,
ypaBHEHUH eauHcTBeHHOCTH pemenust CJIAY. OcHoBHas IK-1
pacmmpennas marpuna CJIAY. Merog I"aycca.
[TpaBuiio Kpamepa. Pemenue CJIAY uepes
obparnyro marpuity. Cpencrsa MathCAD s
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pemenust CJIAY.

Hroro

Hroro 3a cemectp 4
5 cemecTp

6 BexropHast reomeTpusl, Bekrop. [IpMeHeHne BEKTOPOB B HAy4HO- 2 OIIK-2,
JIMHENHAas 3aBUCUMOCTh TEXHUYECKHUX pacueTax, BEKTOPHOE OIIMCAHUE OIIK-9,
BEKTOPOB, BBIPOXKICHHBIE | (pU3UUecKuX Benu4uH. JInHElHas 3aBUCUMOCTh IK-1
cinydau pemenusi CJIAY (HE3aBHCUMOCTH) BEKTOPOB. Oniepaiuu ¢

BekTopamu. CKalisipHOE, BEKTOPHOE U CMEILIAHHOE

npousBeaeHrue. Moayib BEKTOpa, yrojl HakjIoHa

BekTopa. [Ipumeps! perieHus 3a1a4 ¢ BEKTOpaMU Ha

MathCAD.

Uroro 2
8 KomiiekcHas OcHoBa Teopuu uncen. KoMmiekcHas mioCKOCTb. 2 OIIK-2,
MaTemarHhka, MHOXecTBa U JlekapToBa u moJisipHas CUCTeMa KOOpAMHAT. OIIK-9,
(GYHKIIMY HAa KOMIUIEKCHOW  MOAyJb U apryMeHT KOMIUIEKCHOTO YHUCIIa. [TK-1

JlekapToBO, TPUTOHOMETPUYECKOE U MOKA3aTEIBHOE
IIPEJCTaBICHUE KOMILJIEKCHOTO yncia. Onepanuu ¢
KOMIUIEKCHBIMM unciaamMu. KopeHb n-HOM cTeneHn
13 KOMILIEKCHOTO YMCJIa, HEEJUHCTBEHHOCTh
KOMIUTEKCHBIX (pyHKImi. Komrekcubie GyHKIuy,
METOJI TpapUUECKOro NnpeicTaBlIeHIs] KOMIIJIEKCHOM
¢GyHKIMH, 00pa3 MHOXKECTBA.

INJIOCKOCTH

Hrtoro

Hroro 3a cemecTp

Hroro

9. CamocTosiTesibHasi padoTa
Buner camoctosTensHOil paboThl, TPYIOEMKOCTh M (opMUpYyeMble KOMIETCHIIMH MPEICTaBICHBI B
tabmure 9.1.
Tabnuua 9.1 - Bunbel camocToaTenbHONU paboThl, TPYIOEMKOCTh U (hOPMUPYEMbIE KOMITETEHITUU

dopmupye
Bunsl camocrosdrensHorn | Tpynoemko MBbIE
Ha3zBanus pasznenos DopMbI KOHTPOJIS
paboThI CTh, 4 KOMIIETEHI]
uu
4 cemectp
| Pemienne Henuuelinbix  IloaroroBka k 3 OIIK-2, Koncnekr
ypaBHeHuid B MathCAD, mnpakTuueckuM 3aHsITHSIM, OIIK-9 CaMOIIOATrOTOBKH,
YUCJIEHHBIN U CeMUHapam Ornpoc Ha 3aHATHSIX,
AHAIMTUYCCKHI METOIBI [y pPOPaGOTKA TEKIHOHHOTO 3 Otuet no
Marepuaa WHJIUBUTYAJIbBHOMY
3a/IaHHUTO
Hroro
2 Uccnenosanue IToxroroBka k OI1IK-2, Onpoc Ha 3aHATHSX,
GyHKIMIA: 0cOObIe TOUKH, MPAKTUISCKUM 3aHSATHUSM, OIIK-9, Otyer no
AKCTPEMYMBI, TTPEIEITHI CeMHHapam IK-1 WHIBUIYaTbHOMY
(GYHKIHIA, aCUMOITOTHI TpopaGoTKa IEKIHORHOTO 3 3a/IaHUIO0
Marepuana
Hroro 6
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3 Onepanuu matpuanoid  [logroroBka k 3 OI1K-9, Ornpoc Ha 3aHATHSIX,
anreOpbl ¥ UX peanu3anus MPaKTHUYECKUM 3aHITHUSAM, IK-1, Oruer 1o
B cpene MathCAD CeMHHapaMm OIIK-2 WHIUBUTYaIbBHOMY
[TpopaboTKa JEKIIMOHHOTO 3 SaNaHHo
marepuala
Hroro
4 IIporpammupoBanue B Ilonroroska k OIIK-2, Onpoc Ha 3aHATHSX,
cpene MathCAD, MPaKTUYECKUM 3aHATUSIM, OIIK-9, Otyer no
HCCJIEZIOBaHUE BUIOB ceMuHapaMm [K-1 UHAUBUIYAJILHOMY
R T T m— 3 3a/1aHUIO0
Mmarepuala
Hroro
5 Meronb! pemeHus ITonroroska k OIIK-2, Onpoc Ha 3aHATUSX,
CHUCTEM JTUHENHBIX MPAKTUYECKUM 3aHSATHUSIM, TIK-1, Ortyer 1o
anreOpanyecKux ceMHuHapam OIIK-9 UHJUBULYAIBHOMY
YpaBHCHHH [TpopaboTka JIEKITMOHHOTO 3 Sa/1aHHIo
Mmarepuala
Htoro 6
Hroro 3a cemectp 30
5 cemecTp
6 BektopHas reomerpusi, I[loaroroBka k 12 OIIK-2, Koncmekr
JIMHEIHAS 3aBUCUMOCTh MPAKTAYECKUM 3aHSATHIM, OIIK-9, CaMOIIOJITOTOBKH,
BEKTOPOB, BBIPOXKICHHBIE CEeMHHapam IK-1 Onpoc Ha 3aHATHUSX,
u pemienust CJIA TYET I
clyHan petue CIIAY [IpopaboTka JIEKITMOHHOTO 12 Orser no
Marepuaa WUHIUBHUIYabHOMY
3a/1aHUIO0
Uroro 24
7 3akoH Oma, 3aKOHBI ITonroroBka k 12 OIIK-2, Onpoc Ha 3aHATUSX,
Kupxroga, npumeHeHne  NpakTUYECKUM 3aHSTUSIM, OIIK-9, Oruer 1o
CJIAY k 3amagaM pacueta CeMHHapam IK-1 WHAUBUIYabHOMY
LMK NOCTOSHHOTO TOKA | [y 153Gy ica EKIHOHHOTO 12 3a/1aHUIO0
Mmarepuasa
Uroro 24
8 KommnekcHast [TonroroBka k 12 OIIK-2, Onpoc Ha 3aHATUSX,
MaTeMaTHKa, MHOXKECTBA U TPAKTUYECKUM 3aHATUSAM, OIIK-9, Oruer no
(GyHKIIMM Ha KOMIUIEKCHOM CeMHHapam [K-1 VHIUBULYAIBHOMY
TockocTi [TpopaboTka ITEeKIIMOHHOTO 10 3allaHHIo
Mmarepuala
Uroro 22
9 Ilpencrasnenue BeltosiHEHNE KOHTPOJIBHBIX 4 OIIK-2, KonTponpHas
PEaKTUBHBIX JIEMEHTOB  paboT OIIK-9, pabota, Onpoc Ha
LIENHU B KOMIUIEKCHOM TToAroToBKa K 12 IK-1 3aHSTHSX, HpOBegKa
BUJIE, pacyeT Lenu [IPAKTHYECKAM 3AHATHSM, KOHTPOJIbHBIX padoT
NIEPEMEHHOIO TOKa ceMmuHapam
[TpopaboTka JTEKITMOHHOTO 12

Marepuajia
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Uroro 28

Hroro 3a cemectp 98
[TonroroBka K 3K3aMeHy / 4 3auer
3a4eTy

Hroro 132

10. KypcoBasi padora (npoekr)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucreMa JJisi OllEHKHU YCIIEBA€MOCTH CTYIE€HTOB
He npenycmorpeno

12. Y4eOHO-MeTOAUYECKOEe M MH(OPMALIMOHHOE 0OecriedeHre JUCHMIITIMHBI

12.1. OcHoBHas JquTEpaTypa

1. Muxansuenko C.I. Ilpodeccronanbaple MareMaTHYECKUE TaKeThl [DIEKTPOHHBIA pecypc]:
Yuebnoe nocobue / C. I'. MuxansueHko; ToMCKuil rocynapcTBeHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U
paauosnekTponuku, Kadeapa npoMbllIeHHON SMEKTPOHUKU. — DIEKTPOH. TEKCTOBBIE AaH. — ToMmck : [O.
n.], 2013. - on-line, 78 c. wun., Tabn. — bubmmorp.: c¢. 74. [DnekTpoHHBIH pecypc]. -
http://ie.tusur.ru/docs/msg/pmp.rar

2. Muxanpuenko Cepreit [ennanbeBnu HMHpOpManmoHHOE oOecliedeHHE 3ajad pacdyera u
MIPOEKTUPOBaHUS dMeKTprueckux cxem: MoHorp. / C. I Muxansuenko. — Tomck: U3a-Bo Tomck. roc. yH-
Ta CHUCTEM YIp. U paauodiekrporuku, 2016. — 200 c. : wi., Tabn. — bubnuorp.: c. 192. [DnekTpoHHbII
pecypc]. - http://ie.tusur.ru/docs/msg/pmp.rar

12.2. lonoiHuTeIbHAS JIUTEpPaTypa

1. KommnbroTepHbIE TEXHOJIOTUU B HayKe, 00pa30BaHUH M MPOU3BOACTBE AIEKTPOHHON TEXHUKH /
Kpyunnun B.B., TanoBunkuii FO.H., Xomuu CJI. — Tomck, 2012. — 154 c. [OnekTpoHHbIN pecypc]| -
Pexxum nocryna: http://edu.tusur.ru/training/publications/967, nara obpamenus: 01.02.2017.

2. Muxanpuenko C. [I. IIpodeccuonanbuble wmaremaruyeckue makeTsl. JlabopaTopHbIi
npaktukym / C. I. MuxansueHko; TOMCKHH TOCYJapCTBEHHBIH YHHBEPCHUTET CHUCTEM YIPABICHUS W
paauosnexkTponuku, Kadenpa npomsinuiennoit anexkrponuku — Tomck: TYCVYP, 2017. — 84 c.: uin., Tadn.,
npui. — bubnuorp.: ¢. 65. [DaekrponHsIii pecypc]. - http://ie.tusur.ru/docs/msg/pmp.rar

3. HWudopmaruka. ba3osslii kypc: Yuebnuk misa By3os / C. B. Cumonosuu [u ap.] ; pea. C. B.
CumonoBw. — 2-¢ u3n. — CII6. : [Turtep, 2007. — 639 c. (Hammuue B 6udmuoreke TYCVYP - 57 7k3.)

12.3 YuyeOHO-MeTOAHYECKHE MOCOOUS

12.3.1. O0s3aTebHBbIC y4eOHO-METOAMYECKHE T0COOHS

1. Muxanpuenko C.I. Huadopmanuonnsle TtexHomoruu. Yacte 2. IIpodeccronanbHble
MaTeMaTH4eCKUe MaKeThl: PyKOBOJACTBO MO OpraHu3allMyd caMoOCTOSTeNbHON paboTel cryneHToB / C. I.
MuxanpueHko; TOMCKHI TOCYIapCTBEHHBIN YHHBEPCUTET CHCTEM YIPABICHUS U PATUOIIECKTPOHUKH,
Kadenpa mnpomsbinuiennoit snekrponuku — Tomck: TYCVYP, 2016. — 130 c. : wun., Tabn., npun. —
Bubmuorp.: ¢. 101. [DnexTponuslii pecypc]. - http://ie.tusur.ru/docs/msg/pmp.rar

2. Muxanpuenko C. I'. TIpodeccruonanpHble MaTeMaTHYECKUE MAKETHl. Y4eOHO-METOINIECKOEe
nocobue mo mpoBeneHHI0 npaktudyeckux pador / C. I Muxanpuenko; ToMmckuil rocygapcTBEHHBIH
YHUBEPCUTET CUCTEM YIPABIEHUS U PaguodIeKTpoHHKH, Kadenpa NpoMBIIIIEHHOW 3IE€KTPOHUKH —
Tomck: TYCVYP, 2017. — 86 c. : wun., Tabmn., npun. — bubmuorp.: c. 72. [DnektpoHHBIH pecypc]. -
http://ie.tusur.ru/docs/msg/pmp.rar

12.3.2 YueOHO-MeTOAMYeCKHE MOCOOHS 1JIsl JIMI ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbS
Y4eOHO-MeTOqMUeCKUe MaTeprabl sl CaMOCTOSTENIbHOW U ayIuTOPHON paboThl 00Y4arONIUXCs
M3 YKClla MHBAJIWAOB MPEAOCTABIAIOTCA B (bOpMaX, aIalITUPOBAHHBIX K OrpaHUYCHUAM HX 300POBbBA U
BOCTIPUATHS HH(OPMALINH.
JUJ1s1 JIML ¢ HAPYIIEHUSIMU 3PEHUS:
- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;
- B Ile4aTHOU (hopMe YBEITUUEHHBIM IIPU(PTOM.
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JIist M1l ¢ HAPYIIeHUSIMH CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B Ie4aTHoM (hopme.

JI1st JiM1L ¢ HAPYIIEHUSIMH OTIOPHO-ABUIaTeILHOIO annapara:
- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoO (hopme.

12.4. ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTEMbI M TPedyeMoe
NnporpaMMHoe odecrnedeHue

1. Mathematica. Cucrema KommnbiOTepHOH anreOpel kommanuum  Wolfram  Research.
Odunmanpupiii  cadt kommanuu Wolfram Research http://www.wolfram.com. Cnoco6 nocryna:
http://www.wolfram.com/mathematica/.

2. Maple. IlporpamMmHBIii TakeT KOMIBbIOTEpHOW aynreOpbl kommanuu Waterloo Maple Inc.
OdunmanbHbIT cauT: http://www.maplesoft.com/. Crnioco6 JOCTYTIA:
http://www.maplesoft.com/products/Maple/index.aspx.

3. MatLab. [lakeT MareMaTHYeCKUX W WHXKEHEPHBIX BblYMCICHUH. OdQuuumanbHbelii caiT
KOMIIaHUHU-Pa3paboTIHKa MathWorks http://www.mathworks.com/. Cnoco6 JOCTYyTIA:
http://www.mathworks.com/products/matlab/.

4, MathCad. Cucrema KOMIBIOTEpHBIX BbIUMCIEHUNA. OQUIUaIbHbIA CaUT KOMIIAHWUU-
pa3paboTunka Mathsoft http://www.mathsoft.com/, B coCTaBe PTC Community
http://communities.ptc.com. Cnoco6 J0CTyma: http://www.mathcad.com/,
http://communities.ptc.com/community/mathcad

13. MarepuajibHO-TEXHUYECKOe o0ecredeHue 1 CIUMINHbI
13.1. O0mue TpedoBaHNsI K MATEPHATbHO-TEXHNYECKOMY 00ecre4eHUI0 JUCIUIIMHBI

13.1.1. MarepuaibHO-TeXHHYECKOE O0ecrevyeHue 1JIs JIeKIIUOHHbIX 3aHSATHIl
I[J'ISI IMPOBCACHHUA 3aHATHI JICKIHMOHHOI'O THIIA, I'PYHIIOBBIX W HHAWBHAYAJIbHBIX KOHchILTaHPIfI,
TEKYILETO0 KOHTPOJIA U MPOMEKYTOUYHOM aTTECTAIlMU UCHOJIb3yeTcsl yueOHasi ayTUTOpHs, C KOJIHYECTBOM
[I0Ca/I0YHBIX MeCT He MeHee 22-24, 000pyaoBaHHas JOCKON M cTaHIapTHOM yueOHoM Mebeinbto. MMerores
HaIISIIHbIE TOCOOUS B BUJIE TIPE3CHTAIIMI 110 JIEKIIMOHHBIM pa3jiesiaM JIHUCIUTUIHHEL.

13.1.2. MaTepuajibHO-TeXHHYeCKOe oOecnevyeHue I NPAKTHYeCKUX 3aHATHI

KonmuecTBO MHAWBHYaNBHBIX Pa0OYMX MECT B BBIYHCIHMTEIBHOM KIIACCE OINpPEIeIsieT pa3OnuBKY
IpYIIbl HA TOATPYIIBI TAKUM 00pa3oM, 4TOOBI y KaXJIOTo CTYAEHTa UMeNach BO3MOXXHOCTh BBIMOIHATh
WH/IMBUyaIbHOE 3aJlaHUe IO TPAKTHKE W J1a0OpaTopHyl paboTy Ha OTAEIBHOM KoMIibiorepe. Jlis
MPOBEIEHUS MPAKTUYECKUX (CEMMHAPCKHX) 3aHATHI UCIONB3yeTcsl yueOHas ayAuTOpHsl, pacioiIoKeHHas
o aapecy 634034, Tomckast obnacts, . Tomck, Bepmununa ynuna, 1. 74, 3 stax, ayn. 301 wim ayn.338.
CocraB oOopynoBaHusi: yueOHas MeOeslb, JOCKa MAarHUTHO-MapKepHas; BUICONPOEKTOP, KOMMYTATop;
nepcoHanbHble KommbioTepbl kiacca He Hipke [IOBM INTEL Celeron D336 2.8[Tu. - 16 mr
Vcnonb3yercs JMIIEH3MOHHOE MporpaMMHoe obecrieueHue. Vmeercs MoMelieHus Ui XpaHEHHUS U
MPOPUIAKTHIECKOTO OOCTYKUBAaHUS YI€OHOTO 000PYI0BaAHUS.

13.1.3. MarepuaJibHO-TEXHHYECKOe O0ecredeHue s CaMOCTOATEIbHOM padoThl
Jns camocTosTENbHON pPabOThl MCIONB3yeTCsl ydeOHas ayguTopus (KOMIBIOTEPHBIH Kiacc),
pacnionioxkeHHast mo azapecy 634034, 1. Tomck, yn. Bepmmnuna, 74, 2 stax, ayn. 224. CocraB
o0opynoBaHus: yueOHast MeOelb; MapKepHasi TocKa.

13.2. MaTepuajbHO-TeXHHYeCKOe o0ecniedeHre TUCIUIITUHBI JAJIS JIUI] C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI

OcBoenne nucuuruinHbl aunamMu ¢ OB3 ocyiecTBiaseTcs: ¢ UCHOIb30BaHUEM CPEICTB 00ydeHUs
O0I1Iero U CHeHMaIbHOrO Ha3HAUEHUS.

[Ipu o0Oy4yeHHH CTYIEHTOB € HApPYHIEHHSIMH CJyXa [PEeIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHUJIMBAIOLIEH amnmaparypbl, MYIbTUMEAUMHBIX CPEACTB W JPYIMX TEXHMUYECKHX CPEICTB
npuema/nepenadn yueOHo nHGoOpManuu B AOCTYMHBIX (opMax Ajsl CTYAEHTOB C HapyIIEHUSMHU CIIyXa,
MOOMIJIBHOM CHCTeMBI OOy4eHHUs ISl CTYISHTOB C HWHBAJIUAHOCTBIO, MOPTATUBHOM WHIYKIIMOHHOM
cUCTeMBbl. YueOHas ayquTopusi, B KOTOPOH 0OydaroTCsl CTYIEHTBI C HAapyLIEHHEM cllyxa, 000opydoBaHa

CornacosaHa Ha noprane Ne 12713 11



KOMITBIOTEPHOM TEXHUKOW, AyAUOTEXHUKOM, BHUJICOTEXHUKOH, SIEKTPOHHOW JIOCKOW, MYIbTUMEIUMHON
CHCTEMOM.

[Ipu oOydeHWH CTYJCHTOB € HAPYHIEHUSIMH 3PEHHSIMH TPEIYCMOTPEHO HCIIOIb30BaHUE B
JIEKIIMOHHBIX M YYEOHBIX ayIUTOPHIX BO3MOXXHOCTH ITPOCMOTpPA YAAICHHBIX 00BEKTOB (HapUMep, TEKCTa
Ha JIOCKE WM CJlaii[ia Ha KpaHe) MpY MOMOILIY BUCOYBEIUUUTENICH /ISl YIaJIEHHOTO TPOCMOTpa.

[Ipu 0OydeHHH CTYICHTOB ¢ HAPYILIEHUSIMH OMOPHO-ABUIaTEeJIbHOI0 anmnapara HUCIOIb3YITCS
aIBTEPHATUBHBIC YCTPONCTBA BBOJAA WMH(MOPMAIMU U APYrUe TEXHUYCCKUE CPEICTBA IpHUEeMa/Tepeaadn
yueOHON mH}OpMaIu B AOCTYINHBIX (hopMax sl CTYIEHTOB C HAPYIICHUSMH OTIOPHO-IBUTATEILHOTO
ammapara, MOOUITLHOM CUCTEMBbI O0YUYEHHUS JIJISl JIFOACH ¢ MHBAIMIHOCTHIO.

14. ®oH OLIEHOYHBIX CPEIACTB

14.1. OcHoBHbIe TPeOOBaHUs K (GOHY OLIEHOYHBIX CPEICTB U MEeTOAMYeCKHe PeKOMEeHIallul
@OH/I OLEHOYHBIX CPEIACTB U THUIIOBBIC KOHTPOJIBHBIC 3aJaHMs, HMCIOJIb3YEMbIE Ul OLCHKH
Cc(OPMHUPOBAHHOCTU U OCBOEHHUS 3aKPEIUICHHBIX 3a AMCLUUIUIMHON KOMIETEHLMI Npu IPOBEIECHUU
TEKYILEeH, IPOMEKYTOUHOMN aTTecTalluy 10 AUCLUIIIIMHE IPUBE/IEH B IPUIIOKEHUH K pabodeil mporpamme.

14.2 TpedoBanusi Kk ()OHIY OLEHOYHBIX CPEACTB JIJIsl JIUI] ¢ OTPAHUYEHHBIMHM BO3MOKHOCTAMU
310pPOBbS
Jis CTyneHTOB C HMHBAJUIHOCTBIO IMPEAYCMOTPEHBI OIMOJIHUTENbHBIE OLIEHOYHBIE CPEICTBA,
MepPeYCHb KOTOPBIX YKa3aH B TaOIUIIE.

Tabauna 14 — JlonoiHUTE/ILHBIE CPEICTBA OLIEHMBAHUS /IJISl CTYI€HTOB ¢ HHBAJHMJIHOCTbHIO

Buabl 1ONOJIHUATENIBHBIX OLICHOUYHBIX (DOpMLI KOHTPOJIAA 1 OICHKHU

Kareropuu ctyaeHToB
CPEICTB pe3yabTaToB 00yUEHUs

TecTpl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C HapyleHUsIMU
ciryxa

[TpenmyiecTBEHHO MUCHMEHHAs
IpOBEpKa

C HapylmieHHUAMHAU CO6€CCI[OBEIHI/IC I10 BOIIPOCAaM K 3a4cCTy, HpeI/IMYH_IeCTBeHHO YCTHas MMPOBEPKa

3pEeHUs OIIPOC 10 TEPMUHAM (MHIMBUyaIbHO)
C napyueHusaMu Pemenue nucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTpPOJIbHBIE Pa0OThI, MUCbMEHHbIE  [IpenMyInecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHbIE pabOThI, BOIIPOCHI K METOaMHU

anmapara 3a4eTy

C orpannueHussMu o TecTel, TUCEMEHHBIE CAMOCTOSITENIBHBIE [IpenmymiecTBEHHO IPOBEPKA
o01IeMeIMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJaMH, UCXOJISl U3 COCTOSTHUS
MIOKa3aHUsAM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHl ~ 00Yy4Yarolerocs Ha MOMEHT IPOBEPKU

14.3 MeTonnyeckue peKOMEHIAINHU 110 OLEHOYHbIM CPeACTBaM /JIsl JIUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

Hns crynentoB ¢ OB3 mnpemycmarpuBaercss AocTymHass ¢GopMma MpeloCTaBICHUs 3aJaHui
OLCHOYHBIX CPCACTB, A UMCHHO:

— B IleyaTHoM (opme;

- B IIe4aTHOU (hopMe ¢ YBEIMUYEHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA,;

- METOJIOM UYTEHHs aCCUCTEHTOM 3a/1aHUs BCIYX;

- IPEeOCTaBICHNE 33JaHMs C HCIIOIb30BAaHUEM CYPJIOTIEPEBO/A.

CTYJIGHTaM C MHBAJIMLJJHOCTBIO YBCIIMYMUBACTCA BPEMSA Ha IMOATOTOBKY OTBETOB Ha KOHTPOJIBHBIC
BOMpPOCHIL. [ Takux CTYAEHTOB INperycMaTpuBaeTcs JOCTyNHas (opMma MpEelIoCTaBICHHUS OTBETOB Ha
3a7aHus, @ UIMCHHO:

- NUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTEHTA;

- IpeCTaBICHNUE OTBETOB YCTHO.

[Tponienypa oleHMBaHUS PE3yIbTATOB OOYYEHHUS MHBAIUAOB MO IUCLUUIUIMHE MpEeIycMaTpUBaeT
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npeocTapieHue nHGopmarmu B popmax, alalTHPOBAHHBIX K OTPAHHUCHHSIM UX 3I0POBbS M BOCIIPUSATHUS
nHpopmanuu:

JlJ1s1 JIM1 ¢ HApYIIEHUSIMH 3PeHUst:

- B (hOpMeE AIIEKTPOHHOTO JIOKYMEHTA;

- B TIe4aTHOW (hOpMEe YBEITUUYCHHBIM IIPHQPTOM.

JIist Jid1L ¢ HAPYIIeHUsIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOM (hopme.

JIJ1s1 JIN1 ¢ HAPYUIEHUSIMH ONIOPHO-ABUTATEJLHOIO annapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (hopme.

[Tpr HEOOXOAMMOCTH /71l OOYYAIOIIUXCS C MHBAIMIHOCTRIO MPOIIEypa OIEHUBAHUS PE3YIBTATOB
00y4eHUST MOXKET MPOBOIUTHCS B HECKOJIBKO ATAIOB.

CornacosaHa Ha noprane Ne 12713 13



Mpuiaoxkenue 1
MUHUCTEPCTBO OBPA3SOBAHUSA U HAYKHU P®
DenepajibHOE TOCYIAPCTBEHHOE OKOIKETHOE 00pa30BaTe/IbHOE YUpe:KIeHue BbICIIero 00pa3oBaHust

«TOMCKHWM TOCYIAPCTBEHHBII YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[TpopekTop no yaeOHo# padboTe
I1. E. Tposin
«_» 20 r

®OHJT OLIEHOYHBIX CPEJCTB 1O YUYEBHOU JUCLATIIMHE
HpO(bQCCHOHﬂJILHLIe MaATEMATHUYCCKHUEC ITAKCTbhI

VYpoBenb 00pa3oBaHus: BbicIIee 00pa3oBaHue - HakajaBpuar

Hanpasnenue noarorosku (crenuanbHOCTh): 11.03.04 Di1eKTPOHNKA M HAHOIJIEKTPOHUKA
Hamnpasnennocts (npodmins): [IpoMbIlLIeHHAS 3J1eKTPOHHKA

dopma 00yueHus: 3a04Has

@axynpreT: 3uB®, 3a0uHblil 1 BeyepHUil pakyabTeT

Kadenpa: IIp3, Kadeapa npoMbILieHHOMH 3JIeKTPOHUKH

Kypc: 2, 3

Cemectp: 4,5

VYueOnsIii mian Haoopa 2015 roga

PazpaboTunku:
— 3apenyromuii kKadenapoit kad. [Ipd Muxansuenko C. I.

3auert: 5 cemecTp

Tomck 2017

CornacosaHa Ha noprane Ne 12713 14



1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) sBisieTCs MPUIOKEHHEM K pabodeil mporpaMMe TUCIUTLTAHBI
(IpakTUKH) W TPENCTABISIET COOOM COBOKYIMHOCTh KOHTPOJIHHO-H3MEPUTENBHBIX MAaTepHaliOB (THUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOAOB X MCIOIb30BaHMsI, TIPEIHA3ZHAYCHHBIX
TUTSL U3MEPEHUS YPOBHS TOCTIKEHUS CTYJICHTOM YCTaHOBIICHHBIX PE3yJAbTaTOB OOYUCHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS
YCTIIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTAI[MH CTYIACHTOB.

ITepedeHb 3aKperICHHBIX 32 TUCHUTIMHOMN (MPAaKTUKON) KOMITIETCHIIMHA MpUBEICH B Ta0mwuie 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTITMHON KOMIIETEHIIUN

€CTECTBEHHOHAYYHYIO CYIIHOCTb IIpOOIIEM,
BO3HHKAIOIUX B X0JI€ MPO(ECCHOHAIBHOM
JIeSITENIbHOCTH, PUBJIEKATH JJIs UX PEIICHUs
COOTBETCTBYIOIIMH (PU3NKO-MaTeMaTH4YECKUN
anmnapar
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Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI

ITK-1 CITOCOOHOCTBIO CTPOUTH MPOCTEHIITHE JlomkeH 3HaTh 0COOCHHOCTH
¢u3nvecKre 1 MaTeMaTHYECKUE MOJICIN poeCCHOHABHBIX MaTEMaTHYECKUX
puOOpPOB, CXEM, YCTPOMCTB U YCTAHOBOK MAaKeTOB, 0COOEHHOCTH MPUMEHEHUS
SNIEKTPOHHUKH U HAHORJICKTPOHUKH pa3nuyHoro maremarndeckux CAE-cucrem s
(bYHKIMOHATBHOTO HA3HAYEHUS, a TAK¥Ke pelIeHus] KOHKPETHBIX 3a/a4;
MCIIOJIb30BaTh CTaHAAPTHBIC IPOIPAMMHBIE BBIYHCIIUTEIbHBIE BO3MOKHOCTH
CpEeICTBa UX KOMITBIOTEPHOTO MOZAEIUPOBaHUs  mporpammHoro komiiekca MathCAD.;

OIIK-9  crmocoOGHOCTBIO HCTIONB30BATh HABBIKK PA0OTHI C HomKen ymeTh JlaBath CTPATCIMHCCKYIO
KOMITBIOTEPOM, BJIAJIETh METOTAMH OILIEHKY pelIaeMoi MaTeMaTu4ecKon
WH(POPMAITMOHHBIX TEXHOJIOTHH, COOIIONATH 3a/1atH, OCHOBBIBAIOILYIOCA Ha HOHMMAHIH
OCHOBHBIE TpeOOBaHUs WH(HOPMAITMOHHOI 1 ACHOM IpCICTABIICHIH LCIH
6E30MACHOCTH UCCJIEJIOBAHUN U aOCTparupoBaHUU OT

11a0JIOHOB M alITOPUTMOB TOKCKa
OIIK-2 CIIOCOOHOCTBIO BBISBIISITH

pEIIeHN; TOUCK KOHKPETHOI'O YHCIIOBOTO
peleHust 00y4aeMblii Jieerupyer cucreMe
MathCAD. Hcnons30BaTh OCHOBHEIE
3aKOHbI €CTECTBEHHOHAYYHbIX JUCLUIUINH
B IIpo(hecCHOHAIbHOM 1EATENbHOCTH,
IPUMEHSATh METO/Ibl MaTEMaTUYECKOTO
aHaJIM3a U MOJIEIIMPOBaHMS,
TEOPETUYECKOT0 U 3KCIIEPUMEHTAILHOIO
uccienoBanus. [IpuMeHsITb BO3MOKHOCTH
YHUCJICHHBIX U aHAIUTHYECKUX PacyeToB B
cucteme MathCAD s pemenust
NPAaKTUYECKUX YUEOHBIX U MHKEHEPHBIX
3ajay.;

JlomkeH BiasieTh HaBbIKAMU IIPUBJICYEHUS
COOTBETCTBYIOUIETO (PU3UKO-
MaTreMaTH4ecKoro armrapara Jyuist IoMcKa
peLeHHst TPHUKIIATHOMN 3a/1a4l U IPOBEPKU
CBOUX BBIYHCIICHUH NP MTOMOIIHN
npodeccroHaIbHBIX MaTEMAaTHYECKUX
cpea. Brnaners HaBbIKaMM IUTAHUPOBAHMS
CTpaTETHH MMONCKA PEIICHNS TPAKTUIECKUX
3aj1a4 ¥ UCIIOJIb30BaHMs CTaHIapPTHBIX
MIPOTPAMMHBIX CPEJICTB JIIs
KOMIIBIOTEPHOTO MOJIETTMPOBAHUS
(MBUYECKUX U MAaTEeMAaTUUYECKUX MOJICIICH
puOOPOB, YCTPOICTB U YCTAaHOBOK
AIIEKTPOHHUKH W HAHODJIEKTPOHHUKH
Pa3NIUYHOro (PyHKIIMOHAIBEHOTO
Ha3HaYeHHs. BiageTh 0OCHOBHBIMU
METOJIaMH, CIIOCO0aMU U CPEICTBAMHU
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00paboTku nHMOPMAIINHN, UMETh HABBIKH
paboTHI C KOMIIBIOTEPOM KaK CPEACTBOM
yrIpaBieHus: HTHHOPMAIIHEH.

OOme XapakTEpUCTHKH TIOKa3aTele M KpUTEpUEB OLIEHUBAaHMS KOMIIETEHLIMH Ha BCEX JTarax
IpuUBeICHbI B TabmuIe 2.
Tabnuma 2 — O6mue XapakTepUCTHKH MOKa3aTeIe 1 KPUTEPHUEB OLIEHUBAHUS KOMIIETEHIIUA 10 dTarnam

[Tokazarenu u
3HaTh YMers Buianers
KpUTEPHUH
OTtnuuno (Beicokuit OOmanaer ¢paktuueckumu  OOnagaeT 1uanazoHOM Kontponupyer padory,
YPOBEHbB) U TEOPETHUECKUMU HPAaKTUYECKUX YMEHUH, IIPOBOAMT OLIEHKY,
3HAHUSIMH B IIpeeax TpeOyeMbIX Il Pa3BUTUSL  COBEPIICHCTBYET JICHCTBHS
u3y4aeMoil obnactu ¢ TBOPUYECKUX PEIIEHUH, paboThI
NOHMMaHHEM TPaHHMIL abcTparupoBaHus
IPUMEHUMOCTH npodiaem
Xoporo (6a30Beiit  3HaeT GakTel, npuHIUIE, OOnamaeT auana3zoHOM Bbeper orBeTcTBEHHOCTH 32
YPOBEHbB) npolecchl, o0mue HPAaKTUYECKUX YMEHUH, 3aBeplLICHHE 3a/1a4 B
MOHATHS B MpeJenax TpeOyeMbIX ISl PELICHUsI  MCCIIeI0OBAHUH,
u3y4yaemoil obiactu OIpeJIeJIEHHBIX MTPO0JIeM B  MPUCIIOCAOIMBAET CBOE
001acTy UCCIIEJOBAHUS MOBEICHUE K
00CTOSTENLCTBAM B
peneHnn npodieM
VnosnerBopurenbH  Obnagaer 6a30BbIMU OO6nanaer OCHOBHBIMU Pabotaer npu npsimom
0 (IOpOroBbIf O0LIMMU 3HAHUSIMU YMEHUSIMH, TPeOyeMbIMH  HAOIIOCHUN
YPOBEHbB) JUISL BBITTOJIHEHUSI ITPOCTBIX
3ajau

2 Peasn3anus KOMIeTEHIMIA

2.1 Komnerenuus IIK-1

[TK-1: ctocoOHOCTBIO CTPOUTH MpOcCTeiire (Hru3nueckre U MareMaTH4ecKue MOJAETH MpuOopoB,
CXEM, YCTPOMCTB M YCTAHOBOK OJJCKTPOHUKA M HAHOXJEKTPOHUKH PA3NIMYHOTO (YHKIIHOHATBHOTO
Ha3HAu€HUsA, a TaKXe MCIOIb30BaTh CTAHAAPTHBIE MPOrPaMMHBIE CPEACTBA HUX KOMIIBIOTEPHOIO
MOJIETTUPOBAHMS.

Jns popmupoBaHusl KOMIETEHIIMA HEOOXOUMO OCYIIECTBUTH PSJI ATAOB. DTarbl POPMUPOBAHUS
KOMIETCHIIUU, TPUMEHSEMbIE I 3TOr0 BHJBI 3aHATHH W HCIOJB3yeMbIE CPEICTBA OLICHUBAHUS
Mpe/ICTaBJICHbI B Tabnuiie 3.

Tabnuna 3 — Oranbl GOpMUPOBAHUS KOMIIETEHITMU U UCTIOIb3YeMbI€ CPEACTBA OIICHUBAHUS

Cocrasn 3HaTh YMeTb Bnanets
Coneprxanue Bocnpoussogut u Pemaer TunuuHbie CTpout MaremaTu4eckue
JTaroB 00BbsICHSET yueOHBbIit buznueckue u MOJIETH TPHOOPOB, CXEM,

Marepual B 4acTH MaTeMaTH4eCKHue 3a1a4, yCTPOMCTB U YCTAHOBOK
MIOCTPOEHUS MPOCTEUIINX  ONMCHIBAIOLINE MOJEIH ANEKTPOHUKH U
buznyecKux u puOOpOB, CXeM, HaHOMIEKTPOHUKHU
MaTeMaTU4eCKUX MOfIeJIe YCTPOMCTB M YCTAHOBOK  pa3jIM4YHOIO

npubOOpoOB, CXeM, AIIEKTPOHUKU U (GYHKIIMOHATBHOTO
YCTPOWCTB M YCTAHOBOK ~ HAHOAJIEKTPOHHKH. HaszHaueHus. Onepupyer
JNIEKTPOHUKH U Hcnonp3yer cTaHAapTHBIE BO3MOYKHOCTSIMHU
HAHOAJIEKTPOHHUKH IpOTrpaMMHBIE CPEACTBA  CTaHJApPTHBIX
Pa3IMYHOTO KOMITBIOTEPHOTO MIPUKJIATHBIX
(YHKIIMOHATIBHOTO MOZETUPOBAHUS ISt IIPOTPaMMHBIX CpPEICTBAaX
HaszHayeHHs. OTHUChIBaCT  PEIICHUS MPUKIATHBIX KOMITBIOTEPHOTO
CTaHJapTHBIE 3ajad. MOJIETTUPOBAHUS.
IpOrpaMMHBIE CpPEJICTBA [TpoBoOIUT UKCIEHHBIE
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KOMITBIOTCPHOT'O
MOJICIIUPOBaHUA.

OKCTICPUMEHTHI B
npodecCuOHAIbHBIX
MaKeTax KOMITBIOTEPHOTO
MOICIUPOBAHUA U
NPEACTaBISIET PE3yAbTaThl
HCCIICIOBAHU.

Bune! 3aggatuit

e llnTepakTuBHBIC
MIPaKTHYECKHE 3aHATHS;
e llHTEepakTHUBHBIC
TIEKIINU;

e [IpakTuueckue
3aHSTHS,

o Jlexium;

e CamocTosiTeNnbHas
pabora;

e [logroroBka u caaua
JK3aMeHa / 3a4eTa;

e lHTepakTUBHBIE
MIPaKTHYECKHE 3aHATHS;
e llHTEpakTUBHbBIC
JICKIIUH;

e [IpakTuueckue
3aHSTHS,

o Jlexinmy;

e CamocTosiTenbHas
pabora;

e [logroroBka u cnada
JK3aMeHa / 3a4eTa;

e lHTEepakTUBHBIE
PAKTUYECKHUE 3aHSTHS,
e CamocTosiTenbHas
paborta;

Hcnonb3yembie
CpeacTBa
OLICHUBAHUS

e KouTposbHas paboTa;
e Ortuer no
nabopaTopHOit paboTe;
e Ortyer o
WHIUBUIYTEHOMY
3aJlaHuIo;

e Ormpoc Ha 3aHATHUSX;
e KoHcnekr
CaMOIIO/ITOTOBKH;

e 3ayer;

¢ KouTposnbHas paboTa;
e Ortyer no
nabopaTopHOit paboTe;
e Ortyer no
WHIUBUIYTEHOMY
3a/1aHuIo;

e Ormpoc Ha 3aHATHSIX;
e KoHcnekr
CaMOIIO/ITOTOBKH;

e 3ayer;

e Ortyer no
naboparopHoi pabore;
e Ortuyer no
VHIMBUIYaJIbHOMY
3a/1aHuIo;

e 3auer;

dopmynupoBKa MOKazaTesel 1 KpUTeprueB OLICHUBAaHUS JaHHONW KOMIIETEHIIMH MTPUBEACHA B Tabnule 4.
Tabnuna 4 — [lokazarenu U KpUTEPUU OIICHUBAHUS KOMIIETEHIIMN Ha dTarax

Cocrasn

OtnnyHO
(BBICOKHI YPOBEHB)

3Harth

e OopMmynupyer
OCHOBOIIOJIArarIue
¢bu3nyeckue 3aKOHBI,
JIeKAIUE B OCHOBE
Mojeneit mpudopos,
CXEM, YCTPOMICTB U

YCTAaHOBOK JJICKTPOHUKHU

Y HAHODJICKTPOHHUKH
pa3IUYHOro
(YHKIIMOHAJIBHOTO
Ha3HAYeHMUs, JIeaeT
OCO3HAHHBIN BBIOOP
Tpedyemoro
TEOPETHYECKOTO
Marepuania.;

e OnuceIBaeT Bce
MOIYJISIPHBIE
IporpaMMHBIE CPEZICTBA
KOMITBIOTEPHOTO
MOJICTUPOBAHMS,
YKa3bIBaET UX
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YMmeTh

e Pemaer 60IBITMHCTBO
(dbuznvyecKkux u
MaTeMaTU4eCKUX 3a/1ad,
OTHMCBIBAIOIITNX MOJIEIN
pubOpOB, CXeM,
YCTPOMCTB M YCTAaHOBOK
ANEKTPOHUKHU U
HaHOAJIEKTPOHHUKH C
HCIIOJIb30BaHUEM
CTaHJAPTHBIX
MIPOTrPaMMHBIX CPEACTB
KOMIIBIOTEPHOTO
MOJIETTUPOBAHMUSL. ;

e CBOOOMHO UCITOJIB3YyET
CTaHJapTHHIC
MIpOrpaMMHBIE CPEJICTBA
KOMIIBIOTEPHOTO
MOJICTTUPOBAHHUS JITIS
pereHust OOJIBITUHCTBA
MIPUKJIAIHBIX 3a71a4.;

Bnaners

e CBoOomHO BHageeT
pa3HBIMHU CIIOCOOaMU
peICTaBICHUS
MpUOOPOB, CXEM,
YCTPOMCTB U YCTAHOBOK
AIIEKTPOHHUKH H
HAHODJIEKTPOHUKH B
(hopme MareMaTHyeCcKux
MOJIEIIEH.

e [Ipumenser ynooHble
MIPOrPaMMHEIE CPEJICTBA
JUIS TIOJTyYEHUS U
WHTEPIPETAITIT
pe3yaBTaTOB
OOJBIIMHCTBA 33434
MOJICTTUPOBAHHMSI
MpuOOPOB, CXEM,
YCTPOMCTB U YCTAHOBOK
JJIEKTPOHHUKH H
HaHODJIEKTPOHUKH.;

e VYBEpPEHHO MPOBOJUT
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Xoporio (6a30Bbrit
YPOBECHb)

Ha3HaYeHue u
0COOEHHOCTH.;

e l3yaraer marepuai no
IIOCTPOEHUIO
MPOCTEUIINX
(bu3HUECKUX U
MaTeMaTH4eCKUX
Mojeneit mpudopos,
CXEM, YCTPOMCTB U
YCTAHOBOK 3JIEKTPOHUKH
Y HAaHOJIEKTPOHUKHU
Pa3IM4HOrO
(GYHKIIOHAJIBHOTO
HA3HAYEHHUS.;

e OnuceIBaeT
BO3MOXKHOCTH
CTaHJAPTHBIX
MPOrPaMMHBIX CPEICTB
KOMITbIOTEPHOTO
MOJICTTUPOBAHHSI.

e Pemaer TunuyHbie
¢busnveckue u
MaTeMaTH4eCKUe 3a/1a4H,
OIMCBIBAIOLINE MOJEIIH
MPpUOOPOB, CXEM,
YCTPOMCTB U YCTAHOBOK
NEKTPOHUKHU U
HaHOIEKTPOHHUKH. ;

e lcnonb3yer
CTaHJapTHbIE
IIPOTPaMMHBIE CPEICTBA
KOMIIBIOTEPHOTO
MOJIEIIMPOBAHUSA IS
peuieHus: NpUKIagHbIX
3a/1a4.;

YHCIIEHHBIE
IKCIIEPUMEHTHI B
npodeccroHaIbHBIX
MaKkeTax KOMITbIOTEPHOTO
MOJICJINPOBAHUS U
MIPENICTABIISICT
pe3yabTaThI
HCCIIEIOBAHUH B
Hauy4mei popme.;

e Crpour
MaTeMaTU4eCKUe MOJIEIN
puOOPOB, CXEM,
YCTPOMCTB U YCTaHOBOK
JNEKTPOHUKHU U
HaHONIEKTPOHUKHU
pa3InuHOTO
(YHKIMOHATIBHOTO
Ha3HAYEeHUs.;

e [Ipumensier
IIPOrpaMMHBIE CPEACTBA
KOMITIOTEPHOTO
MOJIETIUPOBAHMS IS
MOCTPOEHUS TUIIOBBIX
MaTeMaTH4ECKUX
MojeJei.;

e [IpoBOAUT YKCIIEHHBIE
JKCIIEPUMEHTHI B
npodeccuoHaIbHBIX
IIAKETaX KOMIIBIOTEPHOIO
MOJIETTUPOBAHUS U

IIPEICTABIISACT
pe3yabTarhbl
HMCCIEIOBAHMIA.
VIOBICTBOPUTEIbH =~ o l3maraer uaeto e Pemaer ¢pusnyeckue u o Brazgeer
0 (IOpPOroBEIi [IOCTPOCHUSA MaTeMaTU4eCKUe 3a1a4d  TEPMUHOJIOTUEN
YPOBEHB) CTaH/IapTHBIX MOJIEITUPOBAHMSI, MpeIMETHOM 00acTu
bu3nUecKux u AHAJIOTUYHBIC 3HaHUs, CIocoOeH
MaTeMaTU4eCKUX pa3zo0paHHBIM Ha MIPEJICTaBUTh OOBEKT B
Mojeneit mpudopos, 3aHATUSAX.; Maremarudeckoi hopme.;

CXEM, YCTPOMCTB U
YCTaHOBOK JIEKTPOHUKH
Y HAaHODJIEKTPOHUKH
pa3InYHOTO
(YHKIIMOHAJIBHOTO
Ha3HAYECHUS.;

e OnuchIBaeT OCHOBHBIE
BO3MOXHOCTH
CTaH/IapTHBIX
MIPOTPaMMHBIX CPEACTB
KOMIIBIOTEPHOTO
MOJIETTMPOBAHMSL. ;

e lcnonb3yer
YKa3aHHbIE CTaHJAPTHBIE
MIPOrPAMMHBIE CPENCTBA
KOMITBIOTEPHOTO
MOZENUPOBAHUS IS
PEIICHUA THIIOBBIX 3a1a4
MOZEIUPOBAHUL.

o [Ipumenser MatCAD
JUTSL UICTIOJIb30BAHMS
TUIIOBBIX
MaTeMaTH4eCKUX
MOJIEJIEH, TIOy4YEHUs U
WHTEpIIpETaluu
pe3yJIbTaToB
CTaHJAPTHBIX
MPUKJIAIHBIX 3a/a4.;

e [IpoBoAUT TUTIOBBIE
YUCJICHHBIE

OKCIICPUMCHTHI B
MatCAD.;
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Cocrasn

Conepxanue
JTAroB

Buner 3ansatuii

Hcnonb3yembie
CpeacTBa
OIICHUBAHUS

2.2 Komnerennusa OIIK-9
OIIK-9: crnocoOHOCTBIO HCTOIB30BaTh HABBIKA PaOOTHI C KOMIBIOTEPOM, BIAJACTh METOIAMH
MH(POPMALIMOHHBIX TEXHOJIOTHI, COOII0ONAaTh OCHOBHBIE TPeOOBaHM HH(OPMALIMOHHOMN 0€3011acHOCTH.
st hopMupoBaHUs KOMIETEHITMHA HEOOXOAMMO OCYIIECTBUTD PSJl ATAOB. DTanbl GOPMHUPOBAHUS
KOMITCTEHIIUH, MPUMEHSEMbIC IS 3TOTO BHJABI 3aHSATHH M WCIONB3YEeMbIC CPEICTBA OIICHUBAHUS
MIPEICTABIICHBI B TAOJIHIIC 5.
Tabnuma 5 — Dtansl GOpMUPOBAHUS KOMITETESHIIMH U UCIIOJIB3yEeMbIE CPEICTBA OIICHUBAHUS

3HaTb

3HaeT MPHUHIIMITBI PA0OTHI
MePCOHAIBHBIX
KOMITBIOTEPOB U
UJICOJIOTHIO COBPEMEHHBIX
OTICPAITUOHHBIX CUCTEM.
BocnpousBoaut
MIPUHITAIIBI
HCIIOJIb30BaHMS
npodecCHOHATBHBIX
MIPOrpaMMHBIX
KOMILJIEKCOB U 0a3
naHHbIX. ONUChIBaeT
yAO0OHBIN BUT
MIPEICTABIICHUS
uHpopmaruu. HazpiBaer
OCHOBHBIC TpeOOBaHUS
UH(POPMAITTOHHON
0€30IaCHOCTH.

e lIHTEepakTHBHBIC
IPAKTUYECKUE 3aHATHS;
e llHTEpakTHBHBIC
JIEKLUU;

e [IpakTHueckue
3aHSTHS,

o Jlexmnm;

e CamocTosiTenbHas
pabora;

e [logroroBka u cnada
9K3aMeHa / 3a4eTa;

e KoHTposbHas paboTa;
e Ortyer o
nabopaTopHOit padoTe;
e Ortyer no
WHIUBUIYTEHOMY
3aJIaHuIo;

e Omnpoc Ha 3aHATUSAX;
e KoHcnekr
CaMOITO/ITOTOBKH;

e 3auer;

YMeTs

JleMoHCTpUpYET
MIPUHITUTIBI pa0OTHI
MEePCOHATBHBIX
KOMITBIOTEPOB, YMEET
HCIIOJb30BaTh
BO3MOKHOCTH
OTICPAI[MOHHBIX CUCTEM.
Bri6upaer s pemeHus
MPUKJIAIHBIX 337124
COBpPEMEHHBIC
npodeccuoHaIbHbIC
MIPOrpaMMHBIE KOMIIJICKCHI
1 0a3bl TaHHBIX.
[Ipencrasnsier
HEOOXOIUMBIC TS
HCCIIeNOBaHUI TaHHbIE U
pe3yNbTaThl UCCIICAOBAHUN
B yn1oO0HOM ¢opmare.
IlonnMaeT OCHOBHEIC
TpeOOBaHMS
MH(}OPMaIMOHHON
0e30MacHOCTH.

e llHTEepakTHBHBIE
MIPaKTUYECKUE 3aHATHS;
e llHTEepakTHBHBIE
JIEKLUU;

e IIpakTHueckue
3aHSTHS,

o Jlexinm;

e CamocTosiTenbHas
pabora;

e [logroroBka u cnada
9K3aMcHa / 3a4eTa;

e KoHTposbHas paboTa;
e Ortyer o
nabopaTopHOit paboTe;
e Ortyer no
WHIUBUIYATBHOMY
3aJIaHuIo;

e Onpoc Ha 3aHATHUAX;
e KoHcnekt
CaMOITO/ITOTOBKH;

e 3auer;

Bnanets

JleMoHCTpUpYET penieHue
MPUKJIQTHBIX 33184 C
HCIIOJIb30BaHUEM
MIePCOHAILHOTO
KOMITBIOTEpA U
COBPEMEHHBIX
OTICPAITUOHHBIX CUCTEM.
Pemaer 3amaun 06paboTKn
JIAHHBIX C ITOMOII[BIO
COBPEMEHHBIX
poQeCcCuOHATBHBIX
MIPOrpaMMHBIX
KOMILIEKCOB 1 0a3
JaHHbIX. Mcnonb3yet
HEOOXOIUMBIC JIS
HCCIIEN0BaHUI TaHHEIE,
MOJTy4aeT Pe3yIbTaThI
pacyeTos,
HHTEPIPETHPYET UX.
Co0mrogaeT OCHOBHEIC
TpeOOBaHUs
nH(pOpMaITMOHHOM
0e30MacHOCTH.

e llHTEepakTUBHBIC
IIPAKTUYECKUE 3aHSTHS,
e CamocTosiTenbHas
pabora;

e Ortuer o
nabopatopHoii pabore;
e Ortuer o
WHIUBUAYAIbHOMY
3aJaHUIO;

e 3auer;
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®opMynupoBKa MoKa3aresiel 1 KpUTepUeB OLCHUBAHUS TaHHOW KOMIIETEHIIMH MIPUBEACHA B Ta0IuIe 6.
Tabnuna 6 — [Tokazarenu U KpUTEPHUH OIEHUBAHKS KOMITETCHIIUH HA dTanax

Cocrasn

3Harb

YMmern

Bnanets

OT1nn4HO
(BBICOKUI YPOBEHB)

e OnuceIBaeT ynoOHBIN
BH/I TIPEJICTABIICHUS
MH(POPMALIUH C yYETOM
0COOEHHOCTEM
KOHKPETHBIX
HCCIIEI0BATEIBCKHX
3ajad.;

e BocnpousBoaut
TIPUHIIAITBI
HCIIOJIb30BAHUS
podeccHoHaTBHBIX
MIPOrPaMMHBIX
KOMIIIEKCOB 1 0a3
TaHHBIX, UX crienupuKu
M Ha3HAYEHUsS, OOBSICHSIET
WX MPUMEHEHHE.

e 3HaeT B JeTalIX
MPUHIIMITBI PAOOTHI
MIePCOHATBHBIX
KOMITBIOTEPOB,
OIUCHIBAET HIEOJOTHIO U
CTPYKTYPY COBPEMEHHBIX
OTIEPAITMOHHBIX CUCTEM.;
e [lepeunchsieT Bce
OCHOBHBIC TPEOOBaHUS
UH(POPMAITMOHHON
0€30I1aCHOCTH, 3HAET

CYIIIECTBYIOIIUE YTPO3bI
0€30ITacCHOCTH. ;

e JlemoHCTpUpYET
JIt00bIE TIPUHIIHITBI
paboThI MepCOHATBHBIX
KOMIIBIOTEPOB, YMEET
HCIIOJIb30BaTh
OOJILIIIMHCTBO
BO3MOXKHOCTEH

MO YJISIPHBIX
OTIEPAITMOHHBIX CUCTEM.;
e BriOupaer ms
pelieHus MPUKIATHBIX
3a7a4 HanOoJjee
MOIXOSIIME
COBPEMEHHBIC
npodeccuoHaIbHbIC
MIPOrPaMMHBIC
KOMILIEKCHI ¥ 0a3bI
IAHHBIX, 000CHOBBIBAET
BBIOOD.;

e OOOCHOBEIBAET
IIOJIHBIN IIEPEYEHb
HEOOXOIMMBIX IS
HCCIICIOBAaHUM JaHHEIX U
pE3yABTaTOB PacUeTOB,
ONpENENseT HAaWTYYIIAN
dbopmar.;

o Jlonumaer n
00OCHOBBLIBAET OCHOBHEIC
TpeOoBaHUs
nH(}OpPMaMOHHON
0€30I1acHOCTH, B
TIPIIIOKEHUH K
HCCIIeI0BaTEIbCKOMN
3ajade. ;

e JlemoHCTpHUpYET
pelleHre BCeX OCHOBHBIX
MPUKJIAIHBIX 3374 C
UCIIOJIb30BaHHEM
MEePCOHATBHOTO
KOMIIbIOTEpA U
COBpPEMEHHBIX
OTIEPALIMOHHBIX CHCTEM,
CIOCOOCH Ka4eCTBCHHO
OLICHUTbH PE3YJIbTAT.;

e lcnonb3yer TOJIBKO
HEOOXOTUMBIC JIS
UCCIICIOBAHUH JIaHHBIC,
MOJTy4aeT MaKCHMAIIbHO
TIOJTHBIC PE3YIIbTAThI
pacueToB, YBEpEHHO
UHTEPIPETHPYET UX.;

e Pemaer 3amaun
00pabOTKH JTAHHBIX C
TIOMOIIbIO Hanbosee
TIOJTXOJISTITHX
COBPEMEHHBIX
npohecCHOHATBHBIX
IPOTPaAMMHBIX
KOMILJIEKCOB H 0a3
JIAHHBIX.;

e CoOmromaer Bce
OCHOBHBIE TpeOOBaHHUS
UH(POPMAIIMOHHON
0€e30IMacHOCTH. ;

Xoporio (6a30BbIit
YPOBEHD)

e OnuceIBaeT ya0OHbII
BUJI TIPEJICTABICHUS
MHGOPMALIUHU Pa3THIHBIX
TUIIOB JIaHHBIX.;

e Bocnpoussogur
TIPUHIIHAITBI
MCTIOJIb30BaHMS
npo¢eCcCHOHATBHBIX
MIPOrPaMMHBIX
KOMITJIEKCOB U 0a3
JIAHHBIX, 3HAET JJIS Yero
OHU TIpe/THA3HAYCHBI.

e [lepeuncuser
OCHOBHBIE IPUHIIUIIBI
paboThI IEPCOHATTBHBIX
KOMIIBIOTEPOB U
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e BriOupaer mis
peleHMsI TPUKJIATHBIX
3aJ1a4 COBPEMEHHBIC
npodeccruoHanbHbIE
MpOrpaMMHBIE
KOMIUICKCHI U 0a3bl
JTAHHBIX.

e JleMOHCTpUpYET
MPUHITUTIBI PAOOTHI
MEPCOHATBHBIX
KOMITBIOTEPOB, YMEET
WCITOJIb30BaTh
BO3MOKHOCTH HEKOTOPBIX
OTIEPAIMOHHBIX CHCTEM.;
e [Ipencrarisiet, Kakue
JTAHHBIC HEOOXOIUMBI JIJIS

e JIeMOHCTpUPYET
pElIeHNEe MPUKIIAIHBIX
3a71a4 ¢ UCIIOJIb30BaHUEM
NEPCOHAIBHOTO
KOMIIBIOTEpA U
COBPEMEHHBIX
OTIEPAIIMOHHBIX CHCTEM.;
e lcnons3yer
HEOOXOIMMBIE JIJIs
HWCCIEIOBAaHNI TaHHEIE,
MOJIy4aeT pe3yJIbTaThl
pacyeTos,
UHTEPIPETUPYET UX.;

e Pemraer 3agaun
00pabOTKH JTAHHBIX C
MOMOILIbIO COBPEMEHHBIX
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VYIOBIETBOPUTEIBH
0 (TTOPOTOBBIH
YPOBEHD)

OTIMCHIBACT HJICOJIOTHIO
COBpPEMEHHBIX
OTICPAIIMOHHBIX CHCTEM.;
e HazpIBaeT OCHOBHbIC
TpeOOBaHMs
nH(pOpMAITMOHHOM
0€30IMaCHOCTH, TIOHUMAET
MPUYMHBL.;

¢ OnuceiBaeT yaoOHbII
BUJI IPEICTABICHHUS
3aJJaHHO# MH(pOpMaIny.;
e Bocmnpoussoaur
HEKOTOPbIC TPUHIIUIIBI
WCTIOJTb30BaHHUSI
npodeccuoHaNbHBIX
MIPOrPaMMHBIX
KOMILIEKCOB 1 0a3
JIAHHBIX.;

e 3HACT MPUHIIMITBI
paboThI MePCOHATBLHBIX
KOMITBIOTEPOB U
UJICOTIOTHIO
COBPEMEHHBIX
OTIEPAITMOHHBIX CUCTEM.;
e [loHMMaeT OCHOBHBIC
TpeOoBaHUs
nH(pOpPMAITMOHHOM
0E€30IIaCHOCTH. ;

HUCCIIENOBAaHUN U B KAKOM
¢dopmare Oyner moiaydeH
pe3yJbTar.;

e [loHHMMaeT OCHOBHBIC
TpeOOBaHMS
HH(pOPMAITMOHHOM
0€30I1aCHOCTH, B
MIPUIIOKEHUH K
HCCIIeI0BATEILCKOM
3ajave.;

e JleMOHCTpUpYET
HEKOTOpbIE PUHIIUIIBI
paboThI IEPCOHAIBHBIX
KOMITbIOTEPOB, YMEET
HCII0JIb30BaTh
BO3MOKHOCTH
€IMHCTBEHHOU
ONepauvoOHHOU
CUCTEMBL.;

¢ CnocobeH BHIOpaTh
JUISL pellieHus
IIPUKJIAIHBIX 3a7a4
HY>KHBII
npogeccuoHaIbHBIN
IIPOTrPaMMHBIN KOMILIEKC
WK ¥ 0a3y JaHHBIX U3
MPEIOKEHHBIX.

e [lepeuncnser
HEOOXOUMBIE J1JIs
HCCIIE0BAHNM TaHHBIE U
pe3yabTaThl PACYETOB.;
e VYmeer BbIOpaTh
OCHOBHBIE TpeOOBaHHUs
nH(}OpMaIMOHHON
0C30ITaCHOCTH. ;

npodeccroHaIbHBIX
MPOrPaMMHBIX
KOMILJIEKCOB U 0a3
JaHHBIX.;

e CoOiomaeT OCHOBHEIC
TpeOOBaHMS
MH(POPMALMOHHOM
0€30IaCHOCTH.;

e JleMOHCTpUpYET
pEeIlIeHrEe TUTIOBBIX
MPUKJIAIHBIX 33]1a49 C
HCIIOJIb30BaHUEM
MIEPCOHAIBHOTO
KOMITBIOTEpA. ;

e lcnonb3yer mis
HCCJIIEIOBAHUN
PEIOKCHHBIC TaHHBIC,
MOJTy4aeT KOPPEKTHBIE
pE3yIBTAThI PACYETOB.;

e PelraeT TUIIOBEIE
3a/1a4M 00paboTKH
JIAHHBIX C ITOMOIIIBIO
MPEITIOKEHHBIX
npohecCHOHATBHBIX
IPOrPaMMHBIX
KOMILJIEKCOB,
OCYIIIECTBIISET MTOUCK B
0as3ax JaHHBIX.;

e Co0OiomaeT 0CHOBHBIC
TpeOOBaHMS
UH(POPMAIIMOHHON
0€3011acHOCTH, JJOMyCKast
MOTPEITHOCTH.

2.3 Komnerenuus OIIK-2

OIIK-2: crnocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MpPOOJeM, BO3HHKAIOIIUX B
X0/l MPOPECCUOHATIBLHONW JEATEeIbHOCTH, NPHUBIEKATh ISl WX PEIIEHUS COOTBETCTBYIOIIUN (PU3UKO-
MaTeMaTU4eCKUH anmapar.

s popMupoBaHMsI KOMIIETEHIIMH HEOOXOMMO OCYHIECTBUTH PAJl ATAOB. JTalbl (OPMUPOBAHUS
KOMIIETEHIIMH, IPUMEHSAEMBIE Ul JTOTO BBl 3aHATUH M MCIOJIb3YEMBIE CPEICTBA OLICHUBAHMSA

MIpeJICTaBJICHbI B Ta0NMIIE 7.
Tabnuua 7 — Dtansl GopMUpOBaHKs KOMIETEHIIMH U MCIIOJIb3yEeMble CPEICTBA OLIEHUBAHUS

CocraB 3HaThL YMeThb Bnanets

Coneprxanue HaseiBaer BeiOupaer u PazpaOarbiBaer

3TaIloB €CTECTBEHHOHAYYHbIE MaTeMaTH4eCKU YUCJICHHBIE
3aKOHBI, OIIUCBIBAECT MaTeMaTu4eCKUe MOJIEIH,
XapaKTEPU3YIOIINe €CTECTBEHHOHAYYHbIE ONUCHIBAIOIINE
CYIIHOCTb ITpO0IIeM, 3aKOHBI, UCCIIENYEMBIE SIBICHUS
BO3HMKAIOIIUX B XOJI€ XapakTEPU3YIOLINe peIMEeTHON 001acTH.
npodeccuoHaTbHON CYIIHOCTb ITpOOJIeM, PaccuuteiBacT
JIeATEITbHOCTH. BO3ZHMKAIOIIMX B XOJI€ MTOTPENIHOCTH
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MaremaTHdecKu
OIIUCBIBACT I/ICCJIGI[yeMI:Ie
SIBJICHUSA MPEIMETHOM
obnactu. Onpenenser,
Kakue BO3MOKHOCTHU
nporpamm
KOMITBIOTEPHOTO
MOJIETTUPOBAHUS
MOHAA00ATC IS
pelienus.

npodeccuoHaTbHOM

nesiteabHOCTH. BeiOupaer

YHUCIIEHHYIO

MaTeMaTniuCCKyrO MOACIIb,

OTMHCBHIBAIOLIYIO
HCCIICAYCMBIC ABJICHUA
peIMEeTHOM 001acTH.
[Ipennaraer

IMPOrpaMMHBIC KOMILUIEKCBI ACATCIIBHOCTH.

KOMITBIOTEPHOTO
MOJICITHPOBAHHSI,
HEO0OXOAUMEBIE IS
pEIICHUs U TOTOBUT
BXOIHEIE JaHHEIE.

NPUMEHSEMbIX YHUCIICHHBIX
MCTOAOB U OTpaHUYCHUS,
HaKJ1a/IbIBaeMbIC Ha
MaTeMaTU4eCKyI0 MOJICb.
[Tpou3BOIUT YKCIICHHOE
MOICIUPOBAHHUE ABJICHUA,
UCCIIEyeMOTO B XOJ1e
npodeccrnoHaIbHON

Bune! zaggatuil

e llHTEepakTHUBHbIE
MPAKTUYECKUE 3aHATHS;
e llHTEpaKkTHUBHbBIC
JIEKIIH;

e [IpakTuueckue
3aHATUS;

o Jlexinm;

e CamocrosiTenbHas
pabora;

e [logroroBka u caaua
DK3aMeHa / 3a4eTa;

e lHTepakTUBHBIE
MPAKTUYECKUE 3aHATHS;
e llHTEpakTUBHbBIC
JICKIIUH;

e [IpakTnueckue
3aHATUS;

o Jlexinm;

e CamocrosiTenbHas
pabora;

e [loaroroBka u caada
JK3aMeHa / 3a4eTa;

e lHTEepakTUBHBIE
IPAKTUYECKUE 3aHSTUS,
e CamocTosiTenbHas
pabora;

Hcnonb3yembie
CpeacTBa
OLICHUBAHUS

e KouTposbHas paboTa;
e Ortyer no
nabopaTopHOit paboTe;
e Ortyer o
WHIUBUIYTEHOMY
3aJIaHuIo;

e Ormpoc Ha 3aHATHUSX;
e KoHcnekr
CaMOITIO/ITOTOBKH;

e 3auer;

¢ KouTposbHas paboTa;
e Ortyer no
nabopaTopHOit paboTe;
e Ortyer no
WHIBUIYTEHOMY
3aJIaHuIo;

e Ormpoc Ha 3aHATHSIX;
e KoHcnekr
CaMOITIO/ITOTOBKH;

e 3auer;

e Ortyer no
naboparopHoi pabore;
e Ortuyer no
VHIMBUIYAJIbHOMY
3a/1aHuIo;

e 3auer;

dopmynupoBKa MOKazaTesiei U KpUTeprueB OIICHUBAHUS JaHHOW KOMITETEHIINH MPUBEIeHa B TabmuIle 8.
Tabnuna 8 — [lokazarenu U KpUTEPHUH OLIEHUBAHUS KOMIIETCHIIMH HA dTarax

Cocrasn

OtnnyHO
(BBICOKHI YPOBEHB)

3Harthb

e HasbiBaer Bce
CCTCCTBCHHOHAYYHBIC
3aKOHBI,
XapaKTepHU3yIOIIHe
CYIIHOCTb ITpOOIIeM,
BO3HUKAKOIIUX B XOI€
npodeccruoHanbHON
TeSITeTbHOCTH,
OTOBapUBAET
OrpaHHUYCHUA.

e [lomHO MareMaTH4YeCKHU
OIMUCBIBACT UCCIICAYCMBIC

SIBIICHUSI TIPEIMETHOMN

YMmeTh

e TloaroraBmmBaet

IIOJTHOC MaT€MaTHu4CCKOC

OITCaHue
C€CTCCTBCHHOHAYYHBIX
3aKOHOB,
XapaKTEepU3yIOIIUX
CYIIHOCTb ITPOOIIeM,
BO3HHUKAIOIIUX B XOJI€
npodeccruoHanbHON
TEeSITeTbHOCTH. ;

e PaspabarsiBaet
YHCIICHHYIO
MareMaTu4CcCKyro

Bnanets

e CBoOomHO
paspabarsiBaeT
TpeOyeMble YUCIIEHHBIE
MaTEMAaTU4YCCKUEC
MOJIENIH, TOCTAaTOYHO
TTOJTHO OITUCHIBAOIIINC
HCCIIeTyeMble SBICHUS
MpeIMETHOM 00J1acTH.;
e PaccuuThiBaer
MOTPEIIHOCTH
IPUMECHACMBIX
YHCIIEHHBIX METO/IOB U
000CHOBBIBAET
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Xoporio (6a30Bbrit
YPOBEHb)

VYIOBIETBOPUTEIBH
0 (IOPOTrOBBIN
YPOBEHD)

o0JyracTu, CBOOOIHO
orepupyer
MaTeMaTH4YeCKHUMU
IIOHATUAMMU.

e Omnpejensert, Kakue
BO3MOKHOCTH KaKHUX
porpamMm
KOMITBIOTEPHOTO
MOJICITUPOBAHHUS
ITOHAI005TCs IS
pelIeHuUs, CIOCOOCH
MIPEIIOKHUTh
QJIbTCPHATHUBBIL. ;

e HasmpiBaer
€CTECTBEHHOHAYYHbIE
3aKOHBI,
XapaKTepU3yIOIINe
CYIIHOCTb IIpo0IIeM,
BO3HMKAIOIIMX B XOJ¢
npodecCuoHaNbHOM
JICITEIILHOCTH.

e MaremarudecKu
ONMCBIBAET UCCIIEAYEMbIE
SIBJICHUS TIPEIMETHOMN
o0JacTu.;

e Ormpenenser, Kakue
BO3MOKHOCTH MPOTPaMM
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS
ITOHAI00SATCS IS
penieHusl.;

e BriOupaer
€CTECTBEHHOHAYYHbIE
3aKOHBI,
XapaKkTepu3yrolue
CYIIHOCTb ITpOOIIeM,
BO3HUKAIOIIUX B XO/I€
npodeccruoHanbHON
NeSITeNIbHOCTH.;

e [lonumaer
MaTeMaTU4eCcKoe
OTHMCAaHUE UCCIIEyEMBIX
SIBJICHUM IIPEIMETHOMN
o0nacTu.;

e BriOupaer nporpamMMsl
KOMITBIOTEPHOTO
MOJIEITUPOBAHMS TSI

MOJIEJTb, OTTMCHIBAIOIITYTO
UCCIIETyeMbIC SBJICHUS
MpEeAMETHOM 00J1acTH. ;

e O0OCHOBaHHO
npeziaraet Haunbosee
ITOAXO/ISIINE
MPOrpaMMHBIC
KOMITJIEKCBI
KOMITBIOTEPHOTO
MOJICITUPOBAHHSI,
HEOOXOIUMEIE IS
pEIICHHUS U TIOJTHOCTHIO
[TOTOTABIIMBAET BXOHEIE
JIaHHBIE. ;

e Bribupaer u
MaTeMaTH4eCKH
OITHCBLIBAET
€CTECTBEHHOHAYYHBIC
3aKOHBI,
XapaKTePHU3YIOIIIe
CYIIHOCTb IIPO0IIeM,
BO3HHUKAIOIIHX B XOJI€
npodeCcCuoHaTBHOM
JIEATEIIBHOCTH. ;

e BpiOupaer ynclieHHYIO
MaTeMaTHYECKYIO
MO/IEJTb, OTTCHIBAIOIITYTO
UCCIIeTyeMble SBICHUS
MpeIMETHOM 001acTH.;
e [Ipennaraer
MpOorpaMMHBIE
KOMITJIEKCBI
KOMITBIOTEPHOTO
MO/ICITHPOBAHHSI,
HEOOXOIUMBIE JIJIs
pEIICHUS U TOTOBUT
BXOJIHBIC JIAHHBIE. ;

e BriOupaer
€CTECTBEHHOHAYYHBIC
3aKOHBI,
XapaKTepHU3yIOIIHe
CYIIHOCTb ITPOOIIeM,
BO3HUKAIOIINX B XOJIE
npodeccruoHanbHON
TSI TeTbHOCTH. ;

o Jlonmmaer
MPEIOKEHHYIO
YHCIICHHYIO
MaTreMaTu4ecKyko
MOJIEITh, OITMCHIBAFOIIIYFO
UCCIIelyeMbI€ SIBJICHUS
MpeIMETHOM 00J1acTH.;
¢ [loHuMmaer, Kakue

OTpaHUYCHUS,
HaKJIagbIBa€MBbIE Ha
MaTeMaTH4eCKYIO
MOJICIb;

e IIpousBoaut
YUCIIEHHOE
MO/JICITHPOBAHKE SBJICHUS,
HCCIICTYEMOTO B XOJIC
npodeccruoHaNbHON
JEeITEIbHOCTH,
KOPPEKTHO
HHTEPIPETUPYET
pe3yBTaTHhI, ICTACT
BBIBOJIBL.

e PaszpabarsiBaeT
YHCIICHHBIC
MareMaTH4eCKue
MOJIETIH, OTIMCHIBAIOIITHE
UCCIICTyeMbIC SIBJICHUS
npeaMeTHoON o0nacTu.;
e PaccuuthiBacT
HOTPEIIHOCTH
HPUMEHSEMBIX
YHCJICHHBIX METOJIOB U
OrpaHHYCHUS,
HaKJIaJIbIBACMbIC Ha
MaTeMaTHIeCKyIo
MOJICTIb.

e IIpousBoaut
YHCIICHHOE
MOJICTTUPOBAHUE SIBIICHUS,
HCCIIETyEMOTO B XOJIE
npodeccrnoHaIbHON
JeSITeTbHOCTH..;

e [IpousBoaut
YHCIIEHHOE
MOJIEJINPOBAHNE TUIIOBON
3a/1auu u3
npodeccrnoHaIbHON
NeSITENIbHOCTH.;

e IIpumenser
MIPEIOKEHHbIE
YHCIIEHHBIE
MaTeMaTU4eCKue
MOJIEJIH, OTIHCHIBAIOLINE
HCCIIEyEMBIE SIBJICHUS
MpeIMETHOM 00JacTH.;
e [lonumaert, yem
000CHOBAHBI
MOTPEIIHOCTH
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pelIeHus.; MpOrpaMMHBbIE MIPUMEHSIEMBIX

KOMILIEKCEI YUCIIEHHBIX METOIOB U
KOMITBIOTEPHOTO OTpaHHYCHHUS,
MOJICITUPOBAHMS M KAKME = HaKJIaJbIBaeMbIC HA
BXOJIHBIE JJAHHBIE, MaTeMaTHIeCKYHO
HEOOXOIUMBI I MOJIENb.;

pelIeHHs TOCTaBJICHHOMN
THUIIOBOM 3aJa4Ml.;

3 TunoBbie KOHTPOJIbHbIE 3aIaHUS
Jns peanuzanuy BBIMICTIEPEUNCICHHBIX 3a/1a4 OOY4YCHHUSI MCIOJB3YIOTCS THUIIOBBIE KOHTPOJIbHBIC
3aJlaHusl WM WHBIE MaTepuaibl, HEOOXOMUMBIC IJIs OIICHKH 3HAHWW, YMEHHH, HABBIKOB M (WJIM) ONBITA
NESATEIbHOCTH, XapaKTePU3YIOMUX JTanbl (OPMUPOBAHUS KOMIIETEHIIMA B IIPOILIECCE OCBOCHUS
00pa30BaTeIbHON IPOrPAMMBI, B CIICIYIOIIEM COCTaBE.

3.1 Bonpocbl Ha CaMOTNIOATOTOBKY

— Ilenu nepemenHoro Toka. I'apmMoHHUYecKuil curHai. PeakTUBHBIE 3JIEMEHTHI CXEMBbI - KaTylIKa
UHAYKTUBHOCTM U KOHJEHcarop. EMKOCTh KOHJEHcaropa, HMHIYKTMBHOCTb Jpoccens. Pacuer wnemnu
MIEPEMEHHOI0 TOKA. AKTHBHAs, PEaKTUBHAs M IOJIHAsI MOIIHOCTb. bajlanc MomHOCTEN. DneKTpudecKas
uenb. Hanpsbkenue, TOK, COMPOTUBICHUE, MOIIHOCTh. 3akoH Oma. 3akonbsl Kupxroda: mapamiensHoe u
MOCJIEeI0BaTeNIbHOE coequHeHne NpoBOAHUKOB. IIpumenenue CJIAY s pacyera nenu MOCTOSIHHOTO
toka. bamanc momrHocteit. [IporpammupoBanue, anroput™, Uil U Bbibop. [loamporpamma, oGmactb
BUJUMOCTH TIEPEMEHHBIX, [o0aJbHblE M JIOKaJbHBIE TMepeMeHHble. [‘apMoHHUYecKas (QyHKIHS,
aMIuIATya, yactota u ¢asza. UccnenoBanne ¢ynkmuii. O6nacte onpenencHus, ocooble Touku. [Ipemen
GyHKIMH B TOYKE, IPEeNbl Ha OeCKOHEYHOCTH. beckoHeuHOo 0osblne U OECKOHEYHO Majible BEIMYUHBL.
Bospacranne u yObiBaHWE (GYHKIUH, TPOBEICHHE IPOU3BOIHONW, SKCTPEMYMBI (YHKIIUH U TOYKH
neperuda. AcuMmntotsl. KoMIJIeKCHbIE Yncia, KOMIUIEKCHAs TIOCKOCTh. JlekapToBa u MojsipHas cucreMa
KoopauMHaT. Moaynb U apryMeHT KOMIUIEKCHOro uyucia. JlekapToBO, TpPUTOHOMETPUYECKOE M
MOKa3aTeIbHOE IIPEACTABICHUE KOMIUIEKCHOTO uMcia. Onepauum ¢ KOMIUIEKCHBIMM — YHCIAMHU.
[IpuMeHeHne BEKTOPOB B HAyYHO-TEXHHUYECKHX pacyeTax, BEKTOPHOE OMHCaHHe (U3MUYECKUX BEITUYHH.
[Ipoexuun BekTopa. JIMHEiHAsh 3aBUCUMOCTH (HE3aBUCHMOCTH) BEKTOpOB. Omepanuu ¢ BEKTOPAMH.
CkansipHOoe, BEKTOPHOE U CMEIIAaHHOE Mpou3BeaeHre. Moayib BEKTOpa, yroj HakiioHa BekTopa. Cucrema
JUHEHHBIX anreOpanueckux ypaBHeHUM. TeopeMbl O CYIIECTBOBAHMM W €IMHCTBEHHOCTH PEIICHUS
CJIAY. OcHoBHas u pacmupenHas marpuna CJIAY. Meron 'aycca = mIKOIbHBIA METOA MOJICTAaHOBOK.
[IpaBuno Kpamepa. Pemenue CJIAY uepe3 oOparHyro Marpuily. BexkTop kak HampaBlIeHHBIH OTPE30K
OpsIMOIl B €BKJIMJIOBOM IPOCTPAaHCTBE. MaTpHia Kak CHCTEMa BEKTOPOB-CTPOK U BEKTOPOB-CTOJIOIIOB.
ApudmeTrrueckre ornepanyy ¢ BEKTOpaMH U MaTpullaMH, MOAYJIb BEKTOpa, yrojl HakjoHa. JIuHeiHas
3aBUCUMOCTh (HE3aBHCHUMOCTB) BEKTOPOB. OIpeaenuTeNb MaTpULbl, PAHT MaTpUIlbl, OOpaTHas MaTpULa.
Paznoxenue onpenenurtens mo cTpoke (ctosdily). DKBUBAJICHTHBIC MpeoOpazoBanusi marpuiibl. KopHu
ypaBHeHHUs. Perienne HenmmHeHbIX ypaBHeHUH. [padudeckuii cnocob otaenenus kopHei. YUcaeHHbIH 1
AHAJIMTHYECKHUI METOJIbI TOMCKA KOPHEH.

3.2 3auér

— 1. Bpimucarb MMHOp M BBIUMCIUTH anreOpanyeckoe AOMOJIHEHUE K 3aJaHHOMY JJIEMEHTY
Marpuipl. 2. IlpuBectu Marpuily K TpeyrojibHOMY BHY IIyTEM SKBUBAJICHTHBIX HpeoOpazoBaHUil €O
CTpOKaMH WM cTonOnaMu. 3. BbluncieHue omnpenenuTeNiss MaTpUllbl pa3jiokeHHEeM IO CTpoke. 4.
Brruucnenne panra marpuiibl. 5. Pemenne cucteMbl TMHEHHBIX aireOpanyecKuX ypaBHEHUN MO METOMY
Kpamepa. 6. Pemenue cucremMbl TUHEHHBIX anredpandeckux ypaBHeHUi mo merony laycca. 7. Pernenune
CUCTEMBI JIMHEWHBIX ajareOpandyecKux ypaBHEHHUI depe3 oOpaTHyio Marpuiy. 8. PerieHune MaTpUyHBIX
ypaBHeHUH J100bIM crocoboMm. 9. IlocTpouth oOpaTHyro MaTpuily K 3ajgaHHod wmarpuue. 10.
Apudmernueckue omnepauuud ¢ Marpunamu. 11. BelumcnuTe Bce cOOCTBEHHBIE YHMClia MaTpuibl. 12.
Bbruucnute ogHO (711060€) COOCTBEHHOE YHCIO MAaTpHIbl, HMOCTPOUTH COOCTBEHHBIH BEKTOpP, €My
COOTBETCTBYIOIIMI. 13. BBIUMCINTE CKAIAPHOE M BEKTOPHOE IMPOU3BEICHUE 3aJaHHBIX BEKTOPOB. 14.
Boeruncnute yron Mexay Bektopamu. 15. IlpomsBectn omepamuu ¢ Bektopamu 16. 3ajmada Ha
TeOMETPUYECKOE BBIYMCIICHHE Yepe3 BEeKTOphl 17. Omnmcare B3aMMHOE PACIOIOKEHUE JBYX 3aJaHHBIX
BeKTOpOB 18. 3a1anbl KOOPAUHATHI TPEX BEKTOPOB B M3BECTHOM Oa3uce. MOXKHO JIM UX B3ATh B KaueCTBE
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HoBoro 6azuca? 19. 3anucarh ypaBHEHHE NPSMOH, MPOXOASIIEH depe3 3amaHHble ToukH. 20. 3amucarsb
ypaBHEHUE MPSAMOM, MPOXOIAIICH Yepe3 JaHHYIO0 TOUKY MapajyieIbHO 3aaHHOMY BekTopy. 21. 3anucarb
YpaBHEHHE IIOCKOCTH, MPOXOJSALIEN Yepe3 TpU 3aJaHHble TOUKH. 22. 3anucarb ypaBHEHHE IUIOCKOCTH,
MPOXONAIICH Yepe3 3aJaHHYI0 TOYKY M COAEpKalled 3aJaHHylo Npsmyro. 23. 3anucarh ypaBHEHUE
3aJJaHHOM OKPYXXHOCTHU B HOJSIPHOM CHUCTEME KOOpAMHAT. 24. 3amucarb ypaBHEHHE 3aJaHHOM MpsIMOM
JIMHUM B NOJIIPHOU cucTemMe KoopauHar. 25. [Ipsmas 3anana napaMmerpudeckum ypaBHeHueM. Iloctpouts
oOmiee ypaBHEHHE OTOH TMPSAMOHM, BBIMHCATh BEKTOP HOPMAald, HANpaBIAIOMMA BekTop. 26.
OxapakTepu30BaTh B3aMMHOE PACIIONOXKEHUE MPSAMBIX, 3aJlaHHBIX CBOMMU OOLIMMU ypaBHEHHUAMHU. 27.
Jlanbl KOOpAMHATHI BepLIMH nupaMuel. HaliTu ypaBHeHHEe NmpsMOil, copepkalliell ofHy U3 rpaHeu. 28.
3alaHO KAaHOHUYECKOE YPaBHEHHE KPHUBOM BTOPOIO IOPsAJIKAa Ha IUIOCKOCTU. ONpenenuTs TN KPUBOU,
BBINKCATH €€ XapaKTEPUCTUKH. 29. BBIYHCINTD KOOPAMHATHI BEKTOPOB CTApOro 0aznca B HOBOM.

3.3 TeMbl HHAUBUAYAJBHBIX 32aHUI

— KommiekcHple ynciia, KOMILUIEKCHAs MJIOCKOCTh. JlekapToBa M MOJISpHas CUCTEMa KOOPAMHAT.
Moayns M apryMeHT KOMIUIEKCHOTO uHcia. JlekapToBo, TPUTOHOMETPUYECKOE U I0Ka3aTelIbHOE
IIPEJICTABICHUE KOMILIEKCHOro uncia. Onepanuu ¢ KOMIUIEKCHBIMU uMciaamu. lIpuMeHeHue BEKTOpoB B
HAy4YHO-TEXHUYECKUX pacueTax, BEKTOpPHOE omnucaHue (Qusmdyeckux BenuduH. [Ipoekiuu BekTOpa.
Jlunelinas 3aBUCUMOCTD (HE3aBUCUMOCTh) BeKTOpoB. Omnepanuu ¢ BekTtopamu. CKaliipHOE, BEKTOPHOE U
CMENIaHHOE TMpou3BeneHHe. Moaynb BEKTOpa, Yroia HakiaoHa BekTopa. Cucrema JNHHEHMHBIX
anredpanveckux ypaBHeHHH. TeopeMbl 0 cylecTBOBaHUU U ennHCTBeHHOCTH pemienus CJIAY. OcHoBHas
u pacummpennas mMarpuna CJIIAY. Meton ["aycca = mkonbHbIM MeTon noactaHoBok. [IpaBuiio Kpamepa.
Pemenue CJIAY uepe3 obparnyro marpuily. Bektop kak HampaBieHHBIH OTPE30K MPSIMOMl B €BKIUI0OBOM
mpocTpaHcTBe. Marpuma Kak cHCTeMa BEKTOPOB-CTPOK M BEKTOPOB-CTONIOIOB. ApHpMETHUECKHE
olnepaluy ¢ BEKTOpaMH M MarpullaMH, MOAYJb BEKTOpa, yroia HakjoHa. JIuHeilHas 3aBHCHMOCTh
(He3aBUCUMOCTB) BeKTOpOB. OmpeaenuTesb MaTPHUIlbl, paHT MaTpUIlbl, oOpaTHas MaTpula. Pasnoxenue
OTIPENIENTUTENSI 10 CTPOKE (CTONOIY). DKBHBAJCHTHBIC MpeoOpazoBaHus Marpuilsl. KopHH ypaBHEHUS.
Pemennie HenmuHeilHbIX ypaBHeHUH. [paduueckuil crmoco® otneneHus KopHe. UYucneHHBIA U
AHAJIMTUYECKHUI METOJIbI TOMCKA KOPHEH.

— 1. Chopmynupyiite nepsblii 3akoH Kupxroda. 2. Kak cBf3aHO HanpspKeHUE, CONIPOTUBIICHHUE U
ToK B pe3uctope? 3. ChopmynupyiiTe 3aKOH COXpPAHEHHUS SHEPTUU B IPUIIOKEHHUH K OaaHCY MOIIIHOCTEH.
4. MomHoctb. [lo kakum aByM (opMyliaM MOKHO BBIYHACIHTH MOHIHOCTB? 5. ChopmynmupyiiTe 3aKoH
Oma. 6. Moryt i1 TOKM UMETh OTpulareiabHoe 3HadeHue? [louemy? 7. HazoBuTe enuHULIBI U3MEpPEHUS
TOKa, HaMPSKEHUS, COMPOTUBICHUS U MOITHOCTH. 8. ChopmynupyiTe Bropoit 3akoH Kupxroda. 9. Kakue
BUJBl aHANOroBOM Moxmynsuuu Bbl 3Haere? 10. 3ammcars QopMyldy TIapMOHHYECKOW (yHKIMH,
nepeurcnuTh ee napamerpsl. 11. Kak noctpouts nugpoBoit curnan Ha rpaduxe? 12. CyiiecTByroT JH B
MIPUPOZIE YUCTO UPPOBBIE CUTHAIIBI?

— 1. Kak BbIUMCIIUTH KOpPEHb U3 oTpulareiabHoro uncia? 2. Kak Bbl mOHHMaeTe KOMILIEKCHOE
yucao? Kak ero npencraButh / n306pa3uth? 3. Kak npencrapinseTcst KOMIJIEKCHOE YUCIIO B IEKapTOBOH U
MOJIIpHOMN cucTeMe KoopAuHat? 4. YMeere Uil Bbl CTPOUTh MOIYNb U apryMEHT KOMILUIEKCHOTO uncia? 5.
Kak u3Bneub kopeHb U3 KOMIUIEKCHOTO yncia? 6. CKoJIbKO 3HAYEHUH UMEET KOpeHb MATOM creneHu u3 1?7
Hapucyiite nx. 7. Kak u3y4ars kommiekcHble GyHKuMu? 8. YMeeTe JH BbI 3alKChIBaTh KOMIUIEKCHOE
YHUCJIO B TpUTOHOMETpHueckoil ¢opme? 9. Kak BBUHMCIUTH BEIIECTBEHHYI0O M MHHMYIO 4YacTH
KOMITJIEKCHOTO YHCIIa aHATUTUYEeCKU U yucieHHo? Bo3moxHo mu 310 6€3 MathCAD? 10. Kak 3anucarh
KOMITJIEKCHOE YHUCJIO B Moka3arenbHo ¢opme? 11. Kakue apudpmernueckue ornepanuu C 3I1€MEHTaMU
KOMIUIEKCHOTO MTPOCTPAHCTBA MOKHO Ipou3BoAuTh? 12. Uto Takoe MHOrozHauHas ¢pyHkuus? Ilpusennre
npumep. 13. Kak BbINIIIUT mpocTpaHCTBO KoMIUleKcHbIX uucen? 14. Kak ymoOHee Bcero Bo3BeCTH
KOMIIJIEKCHOE YHCJIO B CTENIEHB?

— 1. Chopmynupyiite nepBbIii 3akoH Kupxroda mans nenu nepemeHHoro Toka. 2. Kak cBsizano
HaNpsDKEHUE, CONPOTUBIEHHE M TOK B pe3ucrope? 3. UTo Takoe aKTMBHOE CONPOTHBIIEHHE, KAK OHO
CBSI3aHO C IMOJIHBIM COIpPOTUBJICHMEM YYacTKa Ienu nepemeHHoro Toka? 4. Cdopmynupyiite 3aKkoH
COXpaHEHHUsl PHEPrMU B IMPHJIOKEHWU K OanaHCy MOIIHOCTEH Lenu mepeMeHHoro Toka. 5. Uro Takoe
TIOJTHOE COTMPOTHUBIICHUE ydyacTka 1enu? 3anummTe Gopmyny. 6. Kak cBsi3aHO BEKTOpHOE (KOMIUIEKCHOE)
IpeJCTaBIeHNEe HaNPsHKeHUs U (opMa ero rapMoHuuyeckoro curnaia? 7. HazoBure equHHIIBI U3MEPEHUs
MOJHOM, aKTUBHOM M peakTHMBHOM MomHocTel. Kak oHu cBsizanbl? 8. Kak BBIUMCISIETCS aKTHBHAS
MouHocTh ucTouHuka? 9. Chopmynupyiite GanaHc MOIIHOCTEH B Lenu nepeMeHHoro Toka. 10. ITomHas
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MouHocTh. Ilo kakum opmynam MoxkHO BbUUCIUTH MomHOCTH? 11. Chopmynupyiite 3akoH Oma s
LENHA MEPEMEHHOro Toka. 12. Moryr num TOKM MMETh OTPULATEIBHOE 3HAYEHHE B LENU MEPEMEHHOIO
Toka? 13. Ha uTo pacxomyercst SHEprusi akTUBHOIO CONPOTHUBIIEHUS ydacTka Henu? Kak Berumcisercs
BEJIMYMHA TOTpadyeHHOW MomHOCTU? 14. Kak M3MEHSeTCs BEKTOP KOMIUIEKCHOTO MPEICTABICHUS TOKA
npu u3MeHeHun BpemeHu? 15. HasoBure equHMIIBI M3MEPEHMs] TOKA, HANPSIKEHUS, CONPOTUBIIEHUS U
MorrHocTH. 16. Chopmynupyiite Bropoit 3akon Kupxroda ans nenu nepemenHoro tToka. 17. Kak cBsizaHo
HaIpsDKEHUE, CONIPOTUBIIEHUE U TOK B KOHJeHcarope? 18. UTo Takoe peakTUBHOE COIPOTUBIEHUE, KAKOE
oHO ObIBaeT? Kak OHO CBSI3aHO C MOJHBIM COMPOTHUBIICHUEM y4YacTKa I[eNH IepeMeHHoro Toka? 19. B yuem
COCTOUT U] MPEACTABICHUS TapMOHUYECKOTO CHTHajla KOMIUIEKCHOW repemMeHHOoN? Kak m3aMensercs
yron? 20. Kak cBsizaHO BeKTOpHOE (KOMIUIEKCHOE) IpPECTaBIeHUE TOKa U ¢opMa €ro rapMOHUYECKOTro
curHana? 21. Kak cBd3aHO HamnpsKeHHE, COIPOTUBIECHUE U TOK B KaTylike MHAyKTUBHOCcTH? 22. Ha 4to
pacxonyeTcsi SHEprusi peakTUBHOro sieMeHtra unenu? Kak BblUMCIAETCS BEJIWYMHA MOTPAYEHHOU
momHocTi? 23. Yem oTimMvaeTcss MrHoBeHHas (moiHast) ¢aza CHrHaja OT HadaJlbHOW ero (asbl?
3anummre Gopmyimy.

3.4 TeMbl ONIPOCOB HA 3AHATUAX

— 1. Kak nossitue BEKTOp N-MEPHOI0 MPOCTPAHCTBA CBSA3aHO CO LIKOJIbHBIM MOHSATHEM BEKTOpa
(mampaBiieHHOTO O0Tpe3ka)? 2. UTto Takoe nnHelHas koMOuHaIus BekTopoB? 3. Uto Ttakoe cuina Jlopenia?
Uemy ona paBnHa? 4. JlaiiTe onpeneneHne CKaasipHOTO NPOU3BeIeHHUS BEKTOPOB. ONUIINTE €ro CBOMCTRBA.
5. Kakue BekTOpbl Ha3bpIBalOTCA JHHEHHO 3aBucuMbIMHU? JlaiiTe cTporoe ompenenenue. 6. [laiite
ofpe/ieTieHue BEKTOPHOTO MPOM3BeeHusl BeKTopoB. OnuiuTe ero cBoiictsa. 7. Kak omnpenenuts 4yucio
JMHEWHO HE3aBHUCHUMBIX BEKTOpPOB B cucteme? 8. UTo Takoe CMelIaHHOE MpOW3BEACHHE BEKTOPOB? 9.
Kakmne BekTOphl HA3bIBAIOTCS COOCTBEHHBIMH BEKTOpaMU MaTpullbl? UTo Takoe COOCTBEHHBIE YHUCIA
Mmarpuupl? 10. Kakue BeKTOpbl Ha3bIBalOTCS JIMHENHO He3aBucuMbiMu? Jlaiite cTporoe onpenenenue. 11.
Uro Takoe ©Oaszuc? OptoHopMupoBaHHbIM 0a3uc? 12. Kakas cucrtema BEKTOPOB MOXKET CUHUTAThCS
6azucom? 13. Kak Berauciuts cwry Jlopenma B MarautHoM mosie? B anekrpomarautHoM mone? 14. Kak
Bbl MOHMMAaeTe MOHATHE JIMHEHHBIM oneparop? Kak 3To moHsATHE cBA3aHO ¢ Marpuuei? 15. Kak
OTIPENENNTh, pa3pellinMa U CUcTeMa ajreOpandeckux ypaBHeHui? 16. Eciaum cuctema mmeer perieHus,
TO KakK OIpelenuTh, ckoibko ux? 17. Kak ornenuth 3aBUCHUMBIEC epeMeHHbIE OT CBOOOTHBIX? CKOJIBKO
ux? 18. Yro Ttakoe pacmmpenHas marpuna cucreMsl? 19. Uto Takoe panr CJIAY? Yem oH oTianyaercs oT
panra marpuubl CJIAY? 20. B uyem cmbicn merona [Maycca pemenus CJIAY? 21. Kak pemuts CJIAY no
metony Kpamepa? MoxkHO M pemiuTh BhIpOXKJEHHYI0 cuctemy? 22. Kakue MeTonbl MMoucKa perieHun
CJIAY Bam u3BectHbl? 23. Kak pemuts CJIAY, ecnn onpenenurens MaTpunbl paseH 07

3.5 TeMmbl KOHTPOJIBLHBIX padoT

— 1. Kak noHsiTue BEKTOp N-MEPHOTO MPOCTPAHCTBA CBSA3aHO CO LIKOJIBHBIM MOHSATHEM BEKTOpa
(nanpaBneHHoro orpeska)? 2. Uto takoe nnHelHas koMOuHaus BekTopoB? 3. Uro Ttakoe cuna Jlopenna?
Yemy oHa paBHa? 4. JlaiiTe onpeneiacHue CKaISIPHOTO IPOU3BEIEHUS BEKTOPOB. OIUILIUTE €ro CBONCTBA.
5. Kakue BekTOpbl Ha3bpIBalOTCA JHHEHHO 3aBUcUMBbIMHU? JlailiTe cTporoe ompenenenue. 6. [laiite
OIIpe/IETIEHUE BEKTOPHOIO IIPOU3BENEHUS BEKTOpoB. OnumuTe ero cBoicrea. 7. Kak onpenenurs 4ucio
JMHEWHO HE3aBUCHUMBIX BEKTOpPOB B cucteme? 8. UTo Takoe CMeIIaHHOE MpOou3BeIACHUE BEKTOPOB? 9.
Kakne BekTOpBl Ha3bIBalOTCS COOCTBEHHBIMH BEKTOpaMH Marpuibl? UYTO Takoe COOCTBEHHBbIE 4YMCIa
Marpuipl? 10. Kakue BeKTOpbl Ha3bIBalOTCS JIMHEHHO He3aBUucuMbIMU? JlaiiTe cTporoe onpexaenenue. 11.
Yro Ttakoe Oazuc? OprtoHOopMmupoBaHHBIH Oa3uc? 12. Kakas cucremMa BEKTOPOB MOXET CUUTAThCS
6asucom? 13. Kak Beruncinuth cuiy Jlopenia B MarauutHoM none? B snexkrpomarautHom none? 14. Kax
BBl TIOHMMAeTe IOHATHE JIMHEHHBbIM oneparop? Kak 310 moHsTtne cBa3aHo ¢ marpuuein? 15. Kak
OTIPENENINTh, pa3pelliiMa JIu CucTeMa ajreOpandeckux ypaBHeHui? 16. Eciaum cuctema mMmeer perieHus,
TO Kak OIpeNeNuThb, ckoibko ux? 17. Kak oTnenuts 3aBUCHMBIE EpeMEHHbIE OT CBOOOAHBIX? CKOJIBKO
ux? 18. Uto Takoe pacuupenHas marpuia cucteMbl? 19. Uto takoe panr CJIAY? Uem oH oTinuyaercs oT
panra marpunsl CJIAY? 20. B uem cmbicn merona I'aycca pemenust CJIAY? 21. Kak pemnts CJIAY no
Merony Kpamepa? MoXHO M pemiuTh BBIPOXKJIEHHYHO cuctemy? 22. Kakue Meronbl MoHcKa penieHui
CJIAY Bam u3BectHbl? 23. Kak pemmts CJIAY, ecnn onpenenuTens Marpuibl paseH 07

3.6 TeMmbl KOHTPOJIBLHBIX padoT
— 1. Kak Bbl monumaere mnonarue marpuna? Bekrtop? 2. Kak mnoHsTHe BEKTOp n-MEpPHOTO
IPOCTPAHCTBA CBA3aHO CO UIKOJIBHBIM IOHSATHEM BEKTOpa (HampaBiieHHoro otrpe3ka)? 3. Urto Takoe

CornacosaHa Ha noprane Ne 12713 26



BEKTOP-CTPOKA U BEKTOP-cTonOer Matpuiibl? 4. UTo Takoe TpaHCTIOHUPOBAaHUE MATpuIllbl? 5. SIBnsercs nu
MaTpUYHOE TMPOU3BEICHUE KOMMYTATUBHBIM? A 1 KBaAparHbIx wmarpuil? 6. Kak BbIUHUCIUTH
onpenenutens Marpuibl? 7. Kak 3agare marpuiy (Bektop) B MathCAD? PasnugaroTcst v 3TH MOHATHSA?
8. Uro Takoe JNMHEHHBIE OomMepaluu C MarpuiamMu, Bekropamu? 9. Kakue omepanuu HaJa CTpoKaMu
(cronbuamu) MaTpHIlbl Ha3bIBAIOTCS «IKBUBAJICHTHBIC TpeoOpazoBanusi»? [louemy? 10. Kak BEIUUCTUTD
OTIPENICITUTENIb MAaTPHUIIBl pas3liokeHueM 1o cTpoke (ctondimy)? 11. Kak ¢ momompro cpeacte MathCAD
BBIIETIUTH HYXHBIN cTon0en Marpunpl? 12. Kakue onepaunu ¢ MarpuniaMu MOXHO 1pou3BoAauTs? 13. Yo
Takoe ooparHas marpuna? Korga ona cymectByet? 14. Uto Takoe nuHeliHas KOMOWHAIMS BEKTOpPOB? 15.
Kak ¢ momomsto cpencte MathCAD BeigenuTh HYKHYIO CTpOKY marpuilsl? 16. Uto Takoe oOparHas
Matpuna? Kak 310 moHsiTue cBsA3aHO ¢ oOparHbIM uymciioMm? 17. Kak BbienuTh TpeOyemblid ¢parMeHT
(mopmarpuiy) 3aganaoi Matpuiibl B MathCAD? 18. Kak BeiisimiuT MarpuyHas eauHuiia? MaTpudaHbii
Hone? 19. Kak u3mMmeHsercs ompenenurtenb MaTpullbl MpPU SKBUBAJICHTHBIX MPEOOPAa30BaHUAX CTPOK,
cron6broB Marpuipl? 20. Kak BeMHCINTE 00paTHYIO MaTpully 4depes airedpanueckue aonoiaHeHus? 21.
Kakne BekTOpbl Ha3bIBalOTCS JMHEWHO 3aBUCUMBIMU? JlaliTe cTporoe ompeneneHue. 22. Uto Takoe
onpenenutesb Marpuipl? 23. Kakas marpuiia HasbiBaeTcsi auaroHanbHou? Tpeyronbnoii? 24. Kakue
MaTpullbl MOXXHO MepeMHoxkarb? 25. Kakue BEKTOpbl Ha3bIBAIOTCS JUHEWHO He3aBUCHUMBbIMU? JlaiiTe
cTporoe ompenesneHue. 26. Kak BenuuuHa omnpenenuTelis CBA3aHO C YHMCIOM JMHEMHO HE3aBUCUMBIX
CTPOK (CTONOIOB) KBaApaTHOW MaTpuIlel? 27. Uto Takoe paHr Marpuilbl? Kak 3HaueHHe paHra CBS3aHO C
onpenenutenem? 28. Kak cBsi3aHO CyllleCTBOBaHME OOpaTHOW MaTPHIBl U BEJIMUMHA ompenenutens? 29.
Kak u3mensiercs onpeaenuTesb MaTpullbl Ipu ee yMHOxkeHHH Ha uucio? 30. YUTo Takoe paHr MaTpHIlb?
Kak ero paccunrars? Kak on Beraucisercs B MathCAD?

4 Meronn4yeckue MaTepuaJIbl
Jlist obecnieueHus mporecca oOydeHHsS] W pEelIeHHs 3a7ad 00ydeHUs! UCIONIB3YIOTCS CIICIYIOIIHE
MaTepHuabl:
— METOIMYECKUE MaTepHalibl, OIPEACISIONIME MPOLEAYypbl OICHUBAHUA 3HAHWUW, YMEHUH,
HaBBIKOB U (WJIM) OMbBITa JEATEIBHOCTH, XapaKTEPHU3YIOIIMX 3Tanbl (HOpP-MUPOBAHHUS KOMIICTCHITUH,
coracHo 1. 12 paGoueli mporpaMMel.

4.1. OcHoBHasl JuTEparypa

1. Muxamsuenko C.I. TIpodeccrnoHanbHble MaTeMaTHYSCKUE MAKEThl [DIEKTPOHHBIN pecypc]:
Yuebnoe nocodbue / C. I. Muxanbuenko; ToMcKuil ToCy1apcTBEeHHbIN YHUBEPCUTET CUCTEM YIIPaBJICHUS U
paanosnexkTpoHuku, Kadeapa mpoMBIIIIEHHON 3JIEKTPOHUKU. — DJIEKTPOH. TEKCTOBBIE JaH. — ToMcK : [0.
u.], 2013. - on-line, 78 c. wun., Tabn. — bubmuorp.: c. 74. [DOnekrpoHHbIt pecypc]. -
http://ie.tusur.ru/docs/msg/pmp.rar

2. Muxanpuenko Cepreit ['ennanbeBuu WHpopmarnmionHoe obOecredeHre 3ajad pacuera |
MIPOCKTUPOBAHUS MEKTpUUecKux cxem: MoHorp. / C. I. Muxansuenko. — Tomck: M3a-Bo Tomck. roc. yH-
Ta CUCTEM YIIp. U paanodnekTpoHuku, 2016. — 200 c. : wi., Tabn. — bubnuorp.: c. 192. [DnekrpoHHbII
pecypc]. - http://ie.tusur.ru/docs/msg/pmp.rar

4.2. lononHMTEBHAS JJUTEPATypa

1. KommnbrorepHble TEXHOIOTHU B HayKe, 00pa30BaHUM U MPOU3BOACTBE AIEKTPOHHON TEXHUKH /
Kpyunnun B.B., TanoBunkuii FO.H., Xomuu C.JI. — Tomck, 2012. — 154 c. [DnexTpoHHbIN pecypc]| -
Pexxum noctyna: http://edu.tusur.ru/training/publications/967, cBoOOHBII.

2. Muxampuenko C. [I. TIpodeccuonanpHple Maremarndeckue makeTsl. JlabGoparopHbiid
npaktukyMm / C. I. MuxansueHko; TOMCKUH TOCyJapCTBEHHBIH YHUBEPCUTET CHUCTEM YIpaBIECHUS U
paguosnexktponuku, Kadbeapa npomeinnennoit anekrponuku — Tomck: TYCVYP, 2017. — 84 c.: un., Tabm.,
npui. — bubnumorp.: ¢. 65. [DnekrponHsIii pecypc]. - http://ie.tusur.ru/docs/msg/pmp.rar

3. HWnudopmaruka. bazossiii kypc: Yuebnuk mis By3oB / C. B. Cumonosud [u np.] ; pen. C. B.
CumonoBwuu. — 2-¢ uzf. — CII6. : [Tutep, 2007. — 639 c. (Hanuune B 6ubmuoreke TYCVYP - 57 7k3.)

4.3. O0s13aTesibHbIEe Y4eOHO-MeTOAMYeCKHre MoCco0ust
1. Muxanpuenko C.I. MHWudopmanmonnsie texnonoruu. Yacte 2. IlpodeccronanbHbie
MareMaTu4yeckhe MakeThl: PYKOBOJACTBO MO OpraHu3ali CaMOCTOATENbHOM pabotrel ctynentoB / C. I.
MuxansueHko; TOMCKMI TOCyJapCTBEHHBIM YHHMBEPCHTET CHCTEM YIPABICHHUS W PaTUOIEKTPOHHUKH,
Kadenpa npombimnennoit snexrponukun — Tomck: TYCVYP, 2016. — 130 c. : wun., tabm., npuwi —
bubmuorp.: ¢. 101. [DnexTponnslit pecype]. - http://ie.tusur.ru/docs/msg/pmp.rar

CornacosaHa Ha noprane Ne 12713 21



2. Muxanpuenko C. I'. IIpodeccuonanbHble MaTeMaTHUECKUE MaKeThl. Y4eOHO-METOIUYECKOEe
nmocobue 1o mpoBeAcHUIO NpakTHdyeckux pador / C. I. Mwuxanpuenko; ToMckuii rocymapcTBEHHBIN
VHUBEPCUTET CHUCTEM YIPABICHUS U PaguodeKTpoHHKH, Kadempa NpOMBIIIIIEHHOW SIEKTPOHUKH —
Tomck: TYCVYP, 2017. — 86 c. : wi., Tabm., mpwi. — bubmuorp.: c. 72. [DnekTpoHHBIN pecypc]. -
http://ie.tusur.ru/docs/msg/pmp.rar

4.4. ba3pl 1aHHBIX, HHPOPMAIIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMBI

1. Mathematica. Cucrema KoMmMIblOTepHOH anreOpel kKommanuu  Wolfram  Research.
Odunmanpapii  caiit kommanuu  Wolfram  Research http://www.wolfram.com. Cmoco06 nmocryma:
http://www.wolfram.com/mathematica/.

2. Maple. IlporpammHBIii TakeT KOMIBIOTEpHOH anreOpel kommanuu Waterloo Maple Inc.
OdunmanbHbIN CaiT: http://www.maplesoft.com/. Cnoco6 JOCTYyTIa:
http://www.maplesoft.com/products/Maple/index.aspx.

3. MatLab. Ilaker mareMaTH4eCKMX M WHXCHEPHBIX BbIUMCICHUN. OdQuIuanpHbIA CcalT
KOMIIaHUU-Pa3paboTYNKa MathWorks http://www.mathworks.com/. Croco6 J0CTyna:
http://www.mathworks.com/products/matlab/.

4. MathCad. Cucrema KOMIBIOTEpPHBIX BbIUUCICHHH. OQUIMATBHBIA CAalT KOMIAHHUHU-
pazpaboTunka Mathsoft http://www.mathsoft.com/, B COCTaBe PTC Community
http://communities.ptc.com. Croco6 J0CTyTMa: http://www.mathcad.com/,
http://communities.ptc.com/community/mathcad
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