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VYpoBenb 00pa3oBaHus: BbicIIee 00pa3oBaHue - HakajaBpuar

Hampasnenue noaroroku (cnernuaibHOCTh): 11.03.04 DileKTPOHMKA U HAHOYIEKTPOHUKA
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dopma 00yueHus: 3a04Has

@axynpreT: 3uB®, 3a04Hbli 1 BeyepHUil (paKkyabTeT

Kadenpa: IIp3, Kadeapa npoMbILIeHHOH 3JIeKTPOHUKH

Kypc: 2, 3

Cemectp: 4,5

VYuebnsiii man Habopa 2015 roga

Pacnipenenenne pabouero BpeMeHU

No Bunbr yueOHO e TeIbHOCTH 4 cemectp 5 cemectp Bcero Ennanne:
1 Jlexnun 2 2 4 JacoB
2  Ilpaktuyeckue 3aHATHS 4 4 8 9acoB
3 | Bcero ayquTOpHBIX 3aHITHIA 6 6 12 4acoB
4 VI3 HMX B MHTEpaKTUBHOHN Gopme 2 2 4 4acoB
5 | CamocrosTenbHas padboTa 30 98 128 4acoB
6  Bcero (0e3 sx3amena) 36 104 140 4acoB
7 lloagroroBka u cjaya 3a4yeTa 4 4 JacoB
8  OOmas Tpyr0eMKOCTb 36 108 144 4acoB
1.0 3.0 4.0 3.E

KonTponsubie pabotsl: 5 cemecTp - 1
3auert: 5 cemecTp

Tomck 2017
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nportokot Ne 42 ot « 28 » 11 2016 1

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

paccMOTpeHa M YTBEpXKICHA Ha 3acenaHuu Kadeapsl «  » 20 roma, MpOTOKOI
Ne .

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

3aBeayromuii ooecneunBaronieit kad.
IIp> Muxanpuenxo C. I

Pabouas nporpamMma corsnacoBana ¢ GpakyabTeToM, MIPOoQUINPYIOLIEH U BhITyCcKaroei kadeapamu
HAaIpaBJICHUS MMOJATOTOBKH (CHEIUAIBHOCTH).

Hexan 3uB® Ocurnos U. B.

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

OKCIepTHI:

3am. 3aB. Kadeapoit o
METOIMYECKOl paboTe, mpodeccop
kag.I1PD Jlerocraes H. C.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI

Yuebnwiii kypc «mxeHepasie pacuetsl B Mathcad» sBnsieTcs BBOAHBIM C TOYKH 3PEHUS
uccnenoBanus Bo3MokHocTeil CAE cuctem mnpodeccuoHanbHON MareMaTUKd, OH  TIpPECiemyeT
CJIEIYIOLIUE 1IENIH:

* IOJITOTOBUTH 00y4aeMOTo K MPAKTUYECKOH IEATENTbHOCTH B 00JIACTH AIIEKTPOHUKH, TPUBUTH EMY
YMEHHE II0JIb30BaThCSl COBPEMEHHBIM MPOrPaMMHBIM oOOecredyeHrueM [UIsi OBICTPOTO IMONYy4EeHHUS
pE3yIbTAaTOB HAYYHBIX U IIPAKTUUECKUX BBIYHUCIICHU;

* 0o0ecreynTh MPUBS3KY IIKOJIbHBIX 3HAHUI 110 €CTeCTBEHHOHAYYHBIM U TOUHBIM JUCIUILUIMHAM K
00BEKTHOMY TPOCTPAHCTBY AJIEKTPOHUKH, YTO IMO3BOJHUT CTYICHTY MSTKO BIUTHCS B CTYIEHYECKYIO
YKU3Hb U JIETKO BOCIIPUHUMATH JaXXe CJI0KHBIN TEOPETUYECKHI Marepua;

* 00ecrneunTh HAMISAHOCTh TEOPETHUECKOT0 Marepuasa, U BCEIUTh B CTyJEHTa YBEPEHHOCTb B
COOCTBEHHBIX CHJIaX, MOMOYb €My IMPEOAONETh MIKOJIBHBIN CTpax MHepei IPOMO3IKUMU BbIUMCICHUSIMH,
BBIPOBHSATH YPOBEHb ITOATOTOBKY CTYAEHTOB | Kypca.

1.2. 3agaum IMCHUIIITHHBI

—  Jlns BbInosIHEHMs yKa3aHHBIX BBILIE L€l B paMKaxX Kypca pelarTcs caelyrolne 3a1a4u:

— ¢ 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 BBIYMCIHMTENIBHOTO MAaKeTa B MPOIECCE PEHICHUs 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;

— * IOJy4YyeHHE KOMIETEHLMM, IMO3BOJSIIOIIMX JeNaThb CTPAaTETMYECKYI0 OLIEHKY pellaeMoi
MaTeMaTH4eCKOM 3a7add, OCHOBBIBAIOLIYIOCS HAa [MOHUMAHUM U SICHOM IIPEACTABICHUU IeNU
UCCIIeIOBAaHUN M aOCTparupoBaHUM OT I1a0JOHOB U AJITOPUTMOB MOMCKa perieHui. [ToMck KOHKpeTHOro
YHCJIOBOTO peleHust o0ydaemblil nenerupyet 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,
MOJIY4EHHBIX B paMKax y4eOHOro mpoliecca, UCCIe0BaTeIbCKON UITH MPO(eCCHOHAIBHOM NesITeIbHOCTH.

2. MecTto aucunniimubl B ctpykrype OITIOIIT
Huctummna «mxenepusie pacuersl B Mathcad» (b1.B.JIB.4.1) otHocutcs k Onoky 1
(BapuaTHBHAsI YaCTh).
[IpenmecTByroMMH  JUCUMIIMHAMY, (OPMHUPYIOIIMMU  HadallbHbIE 3HAHUSA, SBISAIOTCA
clieiyroIye AucuuIuHbl: MHpOopMaIoHHbIe TEXHOJIOTHH, TeopeTHuecKre OCHOBBI 3JIEKTPOTEXHUKH.
[TocneayromuMu  IUCHUIUIMHAMU  SBJSIIOTCS:  Teopusi  aBTOMaTHYECKOTO  yIpaBJIEHMS,
OHepreTudeckast IEKTPOHUKA.

3. TpeOoBaHus K pe3yJbTAaTaM OCBOCHHMS AHCHUTIIUHBI

[Tponecc n3yueHust JUCUUIUIMHBI HAalpaBieH Ha (GOPMUPOBAHUE CIAEIYIOINX KOMIIETEHIIUH:

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

— OIIK-9 cnocoOGHOCThIO MCIOIB30BaTh HaBBIKM PabOThl ¢ KOMIBIOTEPOM, BIaJIeTh METOJAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTUM, COOII0AATh OCHOBHBIE TpeOOBaHUsI HHPOPMAIIMOHHOM 0€3011acCHOCTH;

— TIK-1 cnocoGHOCTBIO CTPOUTH MpocTeiimue (u3nueckue MU MareMaTH4ecKue MOJAEIH
npubOpoB, CXEM, YCTPOWCTB M YCTAaHOBOK DJIEKTPOHMKM M HAHOIEKTPOHUKU  Pa3IMYHOTO
(GYHKIMOHAJIBHOTO HAa3HA4YeHMs, a TaKKe MCIOIb30BaTh CTAHJAPTHBIE MPOrPAMMHBIE CPEICTBA HX
KOMITBIOTEPHOTO MOJEJINPOBAHNS;

B pesynbrare n3ydeHus JUCHUILUIMHBI CTYIEHT JOJKEH:

— 3HaTh OCOOGHHOCTH NPO(PECCHOHAIBHBIX MAaTeMaTHMYECKUX IAKETOB, 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 HAa MIOHUMAHUM U SICHOM IIPEICTABICHUN LI MCCIeJ0BaHUN U abCTparupoBaHUU OT
1a0JIOHOB M QJITOPUTMOB TOWCKA PEIICHHUH; MOMCK KOHKPETHOTO YHCIIOBOTO pEIIeHUs 00ydyaeMblii
nenerupyer cucteme MathCAD. Mcnonp30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCLMIUIMH B
npoeCCHOHANIBHONW AEATENbHOCTH, PUMEHATh METOJbl MaTeMaTH4eCKOro aHajlu3a M MOACITUPOBAHUS,
TEOPETUYECKOTO U SKCIEPUMEHTAJIBHOIO HcciaeJoBaHUs. [IpUMEHATh BO3MOXKHOCTH YHCICHHBIX U
aHanmuTHYeCKuX pacyeToB B cucteMe MathCAD s pemeHus: NpakTHUECKUX y4eOHBIX U MHXKEHEPHBIX
3ajad.

— BJIQJIeTh HABBIKAMH TPUBJICYECHUS COOTBETCTBYIOLIETO (PU3MKO-MATEeMaTHUECKOTO arrapara
Ul TIOMCKAa peIleHUs NPUKIAJAHOM 3aJaud M TPOBEPKHM CBOUX BBIYMCICHMH IPU IOMOLIU
IpoeCCUOHANIBHBIX MaTeMaTHYeCKUX cpeA. BianeTe HaBblkaMU IUIAHUPOBAHUS CTPATETUM IOUCKA
pelleHns MPaKTUYECKMX 3aJad U HUCIHOJb30BaHMS CTaHAAPTHBIX IPOTrPaMMHBIX CpPEACTB  JUIS
KOMIIBIOTEPHOI'O MOJEIMPOBAaHUS (U3UYECKUX M MaTeMaTHYecKUX Mojeneil mpubopoB, YCTPOWCTB U
YCTaHOBOK DJICKTPOHMKM M HAHODJCKTPOHUKH Pa3IMYHOrO (DyHKIHMOHAJIHHOTO Ha3zHadeHus. Bnaners
OCHOBHBIMH METO/IaMH, CIIOCOOaMHU M CpeAcTBaMHU 00pabOTKH MH(pOpPMALMU, UMETh HaBBIKM PAa0OTHI 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 TUCITUTLIAHBI

Bunbr yueOHO e TeIbHOCTH Bcero gacos CemecTpsl
4 cemectp 5 cemectp

AynuTopHbI€ 3aHATHS (BCETO) 12 6 6
Jlekuun 2 2
[IpakTnueckue 3aHATHS 8 4 4
W3 HUX B MIHTEPAKTUBHOM (opMme 2 2
CamocrosrenbHas paboTa (Bcero) 128 30 98
[IpopaboTka JIEKIMOHHOTO MaTrepuaia 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 Equnuist Tpynoemkoctu 4.0 1.0 3.0

5. ConepxaHue TMCHMILIUHBI

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

CamocTt dopmupye
[Ipaktn Bcero gacos PMHDY
0ATENBH MBbIE
Ha3Banus pa3aenoB quCIUATITHHBL Jlexiiun = yeckue (6e3
ast KOMITETEHI]
3aHATHUSA JK3aMeHa)
pabora 17041
4 cemectp
1 Pemenne HeMMHEWHBIX 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 6 6 OIIK-2,
AKCTPEMYMBI, TIpeAeIbl GYHKITUN, aCUMIITOTHI OIIK-9,
[K-1
3 Onepanuu MaTpUYHON aareOpsl U UX 0 6 8 OIIK-2,
peanmm3anus B cpene MathCAD OIIK-9,
[1K-1
4 TIporpammuposanue B cpene MathCAD, 0 6 6 OIIK-2,
MCCIIEIOBAHKUE BUIOB aHAJIOTOBOW MOYJISILIMA OI1K-9,
[K-1
5 Mertozibl pelieHus CUCTEM JIMHEHHBIX 0 6 8 OIIK-2,
anreOpanvecKux ypaBHCHHUI OIIK-9,
[K-1
Hroro 3a cemectp 2 30 36
5 cemecTp
6 BekropHasi reomeTpusi, TUHEHHAS 0 24 26 OIIK-2,
3aBUCUMOCTb BEKTOPOB, BEIPOXKICHHBIE OIIK-9,
ciydau pemenus CJIAY I1K-1
7 3akon Oma, 3akoHbl Kupxroda, 2 24 26 OIIK-2,
npumenenue CJIAY k 3agauam pacuera uenu OI1K-9,
MOCTOSIHHOTO TOKA IK-1
8 KoMmiiekcHas MaTeMaTHKa, MHOKECTBA U 0 22 24 OIIK-2,
(GyHKIMH Ha KOMIUIEKCHON TIOCKOCTH OI1K-9,
[K-1
9 IlpencraBiaeHue PEaKTUBHBIX 3JIEMEHTOB 0 28 28 OIIK-2,
LENH B KOMIUIEKCHOM BHUJIE, pacyeT LENu OI1K-9,
MEPEMEHHOTO TOKa [1K-1
Hroro 3a cemectp 98 104
Hroro 4 128 140
5.2. Conep:xkanue pa3aejioB JUCHUIIHHBI (110 JEeKIIUAM)
Coneprxanue pa3esioB JUCHUTIINH (TI0 JIEKIUSIM) PUBEEHO B Tabmuie 5.2.
Tabnuua 5.2 - CopeprkaHue pa3aenoB TUCIUIUIHH (TIO JEKIUSIM)
Cozneprxanne pa3aeioB IUCIUAIIINHEI 10 Tpynoe q)oi)/ll\llalllzpye
Ha3zBanus pasnenos p P MKOCTb,
TEKIUAM 4 KOMITETEHI]
17071
4 cemectp
1 Pemenue HenMHENHBIX ypaBHEHUN B PelieHue HeMMHEHHBIX YpaBHEHU B 2 OIIK-2,
MathCAD, uncneHHbId U MathCAD, unclieHHBII 1 aHATUTHYECCKHI OIIK-9,
AQHAJIMTUYECKUI METO/BI MeToabl. MccnenoBanue GyHKINN: [K-1

0COObIE TOYKH, SKCTPEMYMBI, IPEIEIIbI

byHkumii, acumnToTsl. Onepanuu

MaTpUYHON anreOphl U UX peanu3aius B
cpene MathCAD. IIporpammupoBanue B
cpene MathCAD, uccrnenoBanue BUI0B

AQHAJIOTOBOM MOIYISIHKU. MeTo b

pELICHHs CUCTEM JIMHEHHBIX
anredpanvdecKkux ypaBHEHHH.
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Hroro 2

Hroro 3a cemectp 2

5 cemectp
7 3akon Oma, 3akonbl Kupxroda, BekropHas reomeTpust, TMHENHAS 2 OIIK-2,
npumenenue CJIAY k 3agauam 3aBUCHUMOCTb BEKTOPOB, BBIPOXKIECHHbIC OI1K-9,
pacyera Lenu MOCTOSHHOTO TOKa cinyuau pemenust CJIAY. 3akon Oma, IK-1

3akoHbl Kupxroda, npumenenne CJIAY k
3a/1auaM pacyeTa LNy NOCTOSTHHOTO
Toka. KomriekcHasi mareMaruka,
MHOJKECTBA M (DYHKITUU HA KOMILIEKCHOM
wiockocTH. [IpencraBienne peakTHBHBIX
AJIEMEHTOB LIETIH B KOMIIJIEKCHOM BUJIE,
pacuerT Leny NepeMEeHHOT0 TOKa

Hroro 2
Hroro 3a cemectp 2
Hroro 4

5.3. Pa3nesibl AUCHMILUIMHBI 1 MEKTUCHUIITHHAPHBIE CBSI3H € 00eCceYMBAIOIMMH (TPeIbLTYIIIMMH)
u o0ecrneunBaeMbIMHU (MOCTETYHOIIUMEU) THCIATITHHAMHA

Paznensl MUCHMITIMHBI ¥ MEKIMCUUIUIMHAPHBIC CBS3M C OO0CCIEYMBAIONIMMU (MIPEABIAYIIUMHU) |

obecrnieunBaeMbIMH (ITOCIICTYIOIIMMHI ) TUCIUTUTHHAMH MTPEICTaB-JICHBI B TabHIe 5.3.

Tabnumna 5.3 - Pazgaensl AUCIUTUIMHBI M MEXKTUCIUILTUHAPHBIE CBS3H

Ne pa3znenoB maHHOW AMCHUIUIMHBL, 7151 KOTOPBIX HEOOXOAUMO H3yUeHHE
HayMeHOBaHHE TUCIUILINH o0ecreurBaroInX U 00ecreYnBaeMbIX TUCITUILINH

1 2 3 4 5 6 7 8 9

[IpeniecTByromMe TUCIUTUTMHBI

1 Uudopmanmonusie
TEXHOJIOTUU

+ + + + + + + + +

2 TeopeTnueckre OCHOBBI
JNEKTPOTEXHUKU

+ + + + + + +

HOCHGI[y}OH_II/Ie JAUCIHUITIIMHBI

1 Teopus aBTOMaru4ecKoro
yIpaBJIEHUS

+ + + + + +

2 DHepreTuyeckas
AIIEKTPOHMKA

+ + + + + + + + +

5.4. CooTBeTCcTBHE KOMIIETEHIMH, (POPMHUPYEMBIX IPH U3YYCHUHU AUCHMILIMHBI, 1 BUAOB 3aHATHH
Tabmuna 5.4 — CooTBeTcTBHE KOMIIETEHIMH M BHUJAOB 3aHATUH, (OPMHUPYEMBIX MpPHU H3YYEHUU
JAUCHUITIIMHBI

Bunrwl 3anstuit
Komnerennu

" - IIpakTnueckue CamocTosTenbHa DOopMBI KOHTPOJISA
3aHATUSA g pabota
OIIK-2 + + + Kontponwhas pabora, OTuer no

WHIUBUIYAILHOMY 33JJaHUIO,
Koncnekr caMonmoaroToBKH,
[TpoBepka KOHTPOIBHBIX PabOT,
Ornpoc Ha 3aHATHIX
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OIIK-9 +

T1IK-1 +

KonTponsnas pabora, OTder o
WHIWBAAYAIbHOMY 3aaHHUIO,
KoncnekT caMonoaroToBKH,
[TpoBepka KOHTPOIBHBIX PabOT,
Ornpoc Ha 3aHATHIX

KontponpHas pabdora, Otuer no
WHAUBUAYAILHOMY 3aJJaHUIO,
KoncnekT caMonmoaroToBKH,
[TpoBepka KOHTPOIBHBIX PaboT,
Onpoc Ha 3aHATUIX

6. UuTepakTBHBIE MeTOABI U (OPMbI OPraHU3aNMH 00yYeHUsA
TexHOIO0TNY HHTEPAKTUBHOTO 00YYEHHs IPU pa3HbIX (OopMax 3aHATUI B 4acax MpUBEICHBI B Tabmuie 6.1
Tabnuma 6.1 — TexHOIOrMKM UHTEPAKTUBHOTO 00YYEHUs IPU pa3HBIX (popMax 3aHATUH B yacax

Mertonabl

HHTepakTUBHBIEC IPAKTUYECKUE
3aHATUA

NHTepakTuBH
bI€ JICKLUU

Bcero

4 cemectp

UccnenoBarenbckuii METOL

Hroro 3a cemectp:

1 1 2
1 1

Pemenne CUTyallUOHHBIX 3aaa4

Hroro 3a cemectp:

5 cemectp
1 1
1 1

Hroro

He npenycmorpeno PYII

2 2 4

7. JlabopaTtopHble padoThI

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
Temarnka nNpakTHYECKHUX 3aHATHH (CEMHHApOB) NpUBeIeHO B Tabmuie 8.1.
Tabnuua 8.1 — Temaruka npakTUYECKUX 3aHITUN (CEMHUHAPOB)

HazBanus pa3aciioB

®opmupye
MBIC
KOMIIETEHI]
nn

Tpynoe

COI[ep)I(aHI/Ie MPaKTUYCCKHUX 3aHATHH MKOCTB,

3 Onepanuu MaTpuuHON anreOpsl U
ux peanuzaius B cpene MathCAD

5 Meronbl pemeHust CucTeM
JMHENWHBIX aNredpanyecKux
ypaBHEHUH
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4 cemectp
OIIK-2,
OIIK-9,
IK-1

[lonsiTue BekTOpa M Marpuubl. Marpuna 2
KaK CUCTeMa BEKTOPOB-CTPOK U
BEKTOPOB-CTONOIOB. ApupMETHIECKHE
OTIEpAINH C BEKTOPAMU U MaTPUIIAMHU.
JInHeiHas 3aBUCUMOCTD
(HE3aBUCUMOCTb) BEKTOPOB.
Ornpenenurens MaTpULIbl, PAHT MaTPUILIbL,
oOpatHast MaTpuIia. DKBUBAJICHTHBIC
npeoOpazoBaHus MaTpuil. MeTozbl
pabotsl ¢ marputiamu B MatCAD.

Hroro 2

OI1IK-2,
OI1K-9,
TIK-1

Cucrema JIMHEHHBIX anredpandecKux
ypaBuenuii (CJIAY). Teopemsi 0
CYLIECTBOBAHUM U €IMHCTBEHHOCTH
pemenust CJIAY. OcHoBHas u




pacmupennas marpuna CJIAY. Meron
I"aycca. IIpaBuno Kpamepa. Pemenne
CJIAY uyepe3 oOpaTHyIO MaTpuiy.
CpenctBa MathCAD nnst pemenus

CJIAV.

Hroro
Hroro 3a cemectp 4

5 cemecTp

6 BexropHast reomeTpust, 1uHeHas — Bekrop. [IpumeHneHne BEKTOpOB B 2 OIIK-2,
3aBHCHUMOCTbH BEKTOPOB, HAy4YHO-TEXHUYECKUX pacyeTax, OIIK-9,
BBIPOXK/ICHHBIC CITy4YaH PEIICHUS BEKTOPHOE OMHUCaHNE (PU3UIECKUX IK-1
CJIAY BEIWYMH. JInHEWHAast 3aBUCUMOCTD

(HEe3aBUCUMOCTb) BEKTOpOB. Oneparuu ¢
BekTopamu. CKaJsipHOE, BEKTOPHOE U
CMeEIIaHHOE Npou3BeneHne. Moayib
BEKTOPA, YroJI HAKJIOHA BEKTOPA.
[Tpumeps! pemeHus 3a/1a4 ¢ BEKTOpaMH

na MathCAD.

Htoro 2
8 KoMmiekcHast MaTeMaTHKa, OcHoBa Teopuu uncesn. KommiekcHas 2 OIIK-2,
MHOKECTBA M (PYHKIIMU HA MJIOCKOCTh. [lekapToBa u momsipHast OIIK-9,
KOMILJIEKCHOH IIIOCKOCTH CUCTeMa KOOpAUHAT. Moaynb U apryMeHT T1IK-1

KOMIUJIEKCHOTO 4Hciia. [JekapToBo,
TPUTOHOMETPUUYECKOE U IIOKA3ATEIBHOE
IIPEJCTaBICHUE KOMIIJIEKCHOTO YHCIa.
Onepanny ¢ KOMIUIEKCHBIMH YU CJIAMH.
KopeHb n-HOH CTEneHn U3 KOMILUIEKCHOTO
4KCJIa, HEEJUHCTBEHHOCTh KOMITJIEKCHBIX
¢bynknuii. KoMmruiekcHbie GyHKINY,
METOJI TpapUUECKOro MpeICTaBICHHS
KOMIUIEKCHOU (pyHKIIMH, 00pa3
MHOJKECTBA.

HUrtoro

Hroro 3a cemecTp

Hroro

9. CamocrosiTeibHasA padoTa
Bunsl camocTosTenbHON PabOTHI, TPYAOEMKOCTh W (OPMHUPYEMbIE KOMIIETEHIIMH TIPE/ICTABICHBI B
tabmuue 9.1.
Tabnuua 9.1 - Bunbel camocrosTenbHONU paboThl, TPYIO0EMKOCTh U (hOpMUPYEMbIE KOMITETEHIIUU

dopmupye
Bunael camocrositensHoii | Tpynoemk MBbIE
Ha3Banus paznenos @DopMbI KOHTPOJIS
paboTHI OCTb, 4  KOMIIETEHI]
7071
4 cemectp
1 Pemenne wenuuaernex | [loaroroska k 3 OI1IK-2, Koucmexr
ypaBHeHuii B MathCAD,  npakTHuecKuM 3aHATHAM, OIIK-9 CaMOIIOJATOTOBKH,
YHUCJIEHHBINA U ceMuHapaM Omnpoc Ha 3aHATHUSX,
HATUTHYECKAA METOBI TYET 1
aHan ec eTon [TpopaboTKa JTEeKIIMOHHOTO 3 Orser o
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marepuala WUHIUBUAYAIbHOMY
Vroro 3aJIJaHUIO0
2 Uccnenosauue IToaroroBka k 3 OI1K-2, Ormpoc Ha 3aHATHSX,
¢GyHKIHMIT: 0cOOBIE TOUKH, MPAKTUYECKUM 3aHATHUSAM, OIIK-9, Otuer no
9KCTPEMYMBI, IPEEIIbI ceMuHapaMm [K-1 WHIUBUAYAIbHOMY
KIIU#, aCUMITTOTHI HU
(ynKuwai, ac 0 [TpopaboTka JTEKIIMOHHOTO 3 3a/1aHHIO
marepuala
Hroro
3 Onepauuu marpuunoid  I[loaroroska k 3 OIIK-9, Ormpoc Ha 3aHATHSX,
anreOphl U UX peanu3anus MPaKTUYECKUM 3aHITUSIM, IK-1, Otuer no
B cpene MathCAD ceMuHapaMm OIIK-2 UHUBUAYAIBHOMY
[TpopaboTka JIEKITMOHHOTO 3 3a/1aHHIO
Mmarepuala
Uroro
4 IlporpammupoBanue B Iloaroroska k 3 OIIK-2, Omnpoc Ha 3aHATUSX,
cpene MathCAD, MPAKTUYECKUM 3aHATHSIM, OIIK-9, OTueT 1O
UCCIICJOBAaHUE BU0OB ceMHuHapam [K-1 WHJUBUYAIBHOMY
aHaNoroBof MOIYIAUMH | [0 G0 Tka TEKIMOHHOTO 3 3aJIaHUIO0
Mmarepuala
Hroro
5 Metoas! penieHus IToaroroBka k 3 OIIK-2, Onpoc Ha 3aHATHSX,
CHUCTEM JIMHENHBIX [IPAKTUYECCKUM 3aHATHUSM, [K-1, Otuer no
anredpanvdecKkux ceMuHapam OIIK-9 WHIUBUAYAIEHOMY
BHEHU I HU
YpaBHE [TpopaboTKa JEeKIIMOHHOTO 3 3aJAHHIO
Marepualna
Hroro 6
Hroro 3a cemectp 30
5 cemectp
6 Bekropnas reometpusi, Iloaroroska k 12 OIlK-2, Koncnekr
JUHEHHAs 3aBUCUIMOCTh  TIPAKTHUYECKUM 3aHSTHUSIM, OIIK-9, CaMOMOATOTOBKH,
BEKTOPOB, BBIPOKIACHHBIE CEMHUHApaM IK-1 Ormpoc Ha 3aHATHUSX,
ciydau pemenus CJIAY TpopaGoTKa TeKIHOHHOTO 12 Otuer no
WHJIBY, BHOM
Mmarepuasa AMBUIYATILHOMY
3aJJaHUIO
Uroro 24
7 3akoH Oma, 3aKOHBI ITonroroska k 12 OIIK-2, Ormpoc Ha 3aHATHSX,
Kupxroga, npuMeHeHre  NpaKkTHUECKUM 3aHATHUSAM, OIIK-9, Otuer no
CJIAY k 3amauaM pacueta CeMHHapam [K-1 WHIUBUAYAILHOMY
LN NOCTOSHHOTO TOKA | [y 153Gy ica [IEKIHOHHOTO 12 3aJJaHUIO
Marepuasa
Uroro 24
8 KommnekcHas ITonroroBka k 12 OIIK-2, Omnpoc Ha 3aHATHUSX,
MATE€MaTHKa, MHOYKECTBA M  MPAKTHYECKUM 3aHSITHIM, OI1K-9, Otyert 110
(GyHKIMH Ha KOMIUIEKCHONH CeMHHapam IK-1 WHIUBUIYAIEHOMY
TUTIOCKOCTH HU
JIOCKOC [IpopaboTka JIEKITMOHHOTO 10 3a/laHuo

Marepuajia
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Hroro 22

9 IlpencraBnenue BeltosIHEHYE KOHTPOJIBHBIX 4 OIIK-2, KonTponbHas pabora,
PEaKTHBHBIX JIEMEHTOB  padoT OIIK-9, Ormpoc Ha 3aHATHSX,
LIEIH B KOMILJIEKCHOM TToAroToBKa K 12 TIK-1 OrTueT 11O

BUJIE, pacyeT LeNu
IIEPEMEHHOIO TOKa

HHAUBHUAYAJIbHOMY

MPAKTHYECKUM 3aHATHIM,
3aganuto, [IpoBepka

CEeMHHapaM
KOHTPOJIBHBIX pa0boT
[TpopaboTka JIEKITMOHHOTO 12
marepuaia
Htoro 28
Hroro 3a cemectp 98
[ToaroroBka K sK3ameny / 4 3ager
3a4eTy
Uroro 132

10. KypcoBasi padora (npoekr)
He npenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa /iVisi OlEHKH yCIIeBAeMOCTH CTYI€HTOB
He npexgycmotpeno

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIIUOHHOE O0ecTiedeHue TUCHUIINHBI

12.1. OcHoBHas uTEparypa

1. Muxansuenko C.I. TIpodeccroHanbHble MaTeMaTHYCCKUE MAKEThl [DIEKTPOHHBIN pecypc]:
YueOnoe nocobue / C. I. Muxanbuenko; ToMckuii ToCy1apcTBEHHbIN YHUBEPCUTET CUCTEM YIIPABICHUS U
paauosnexkTpoHuku, Kadeapa npoMBIILIIEHHON SIEKTPOHUKU. — DJIEKTPOH. TEKCTOBBIE JaH. — ToMcK : [0.
u.], 2013. - on-line, 78 c. wun., Tabn. — bubmuorp.: c. 74. [DOnekrpoHHsli pecypc]. -
http://ie.tusur.ru/docs/msg/pmp.rar

2. Muxanpuenko Cepreit ['ennanpeBuu HMuHpopmanmonHoe obecriedeHne 3alad pacyera u
MIPOCKTHPOBAHUS deKTprueckux cxem: MoHorp. / C. I Muxanpaenko. — Tomck: M3a-Bo Tomck. roc. yH-
Ta CUCTEM YIIp. U paauo’nekTpoHuku, 2016. — 200 c. : w1, Tabn. — bubnuorp.: c. 192. [DnekrpoHHbIit
pecypc]. - http://ie.tusur.ru/docs/msg/pmp.rar

12.2. lononHuTEIBHAS IUTEPATypa

1. KommnbrorepHble TEXHOIOTHU B HayKe, 00pa30BaHUM U MPOU3BOACTBE HIEKTPOHHON TEXHUKH /
Kpyunaun B.B., TanoBunkuii F0.H., Xomuu C.JI. — Tomck, 2012. — 154 c. [DnexTpoHHbIN pecypc]| -
Pexxum noctyna: http://edu.tusur.ru/training/publications/967, nara obpamenus: 01.02.2017.

2. Wudopmaruka. bazoswiii kypc: YueOnuk mist By3oB / C. B. CumonoBuu [u 1p.] ; pen. C. B.
CumonoBuu. — 2-¢ uza. — CII0. : TTurtep, 2007. — 639 c. (nannuue B 6ubnuorexke TYCVYP - 57 5k3.)

3. Muxanmsuenko C. I. TlpodeccronampHble MaTeMaTHUeCKHWe TMakeThl. JlabopaTopHBIiA
npaktukyMm / C. I. MuxansueHko; TOMCKUH TOCYJapCTBEHHBIM YHHBEPCHTET CHCTEM YIIPaBICHHUS H
paguosnexktponuku, Kadbeapa npomeinnennoit anekrponuku — Tomck: TYCVYP, 2017. — 84 c.: un., Tabm.,
npuit. — bubmumorp.: ¢. 65. [AnekrponHsiii pecypc]. - http://ie.tusur.ru/docs/msg/pmp.rar

12.3 Y4yeOHO-MeTOAHYECKHE MOCo0us

12.3.1. O0s3aTesibHbIEe YUeOHO-MeTOAMYeCKHe MOCo0u s
1. Muxanpuenko C.I. MHWupopmanuonnsie texnonoruu. Yacte 2. IlpodeccronanbHbie
MareMaTu4yeckhe MakeThl: PYKOBOJACTBO MO OpraHu3ali caMOCTOATENbHOM pabdotrel ctynentoB / C. I.
MuxansueHko; TOMCKMI TOCYJapCTBEHHBIM YHMBEPCHUTET CHCTEM YIPABICHHUS W PagUOIEKTPOHHUKH,
Kadenpa mnpombimnennoit snextponukun — Tomck: TYCVYP, 2016. — 130 c. : wun., tabm., npuir —

bubmuorp.: ¢. 101. [DnekTponnslit pecypce]. - http://ie.tusur.ru/docs/msg/pmp.rar
2. Muxanpuenko C. I'. IIpodeccuonanbHble MaTeMaTHYECKUE MaKeTbl. Y4eOHO-METOIUYECKOe
mocobue 1o mpoBeAcHUIO NpakTHdyeckux pabor / C. I. Muxanmpuenko, TOMCKHN TOCYTapCTBEHHBIN
YHUBEPCUTET CHCTEM YIPABIECHUS U Paauo3IeKTpoHUKH, Kadenpa NpOMBINIUIEHHONW 31EKTPOHUKU —
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Tomck: TYCVYP, 2017. — 86 c. : wn., Tabmn., npun. — bubmuorp.: c. 72. [DnekrpoHHBIH pecypc]. -
http://ie.tusur.ru/docs/msg/pmp.rar

12.3.2 YueOHO-MeTOnMYeCKHE TOCOOHS JISI JIML C OTPAHNYCHHBIMH BO3MOKHOCTSIMH 310POBbS

Y4eOHO-MeTOJMUeCKHEe MaTeprabl sl CaMOCTOSTEIbHOW U ayIUuTOPHON paboOThl 00Y4arONIIXCs
U3 YHCla MHBAIMIOB MPEAOCTABISIOTCS B (opMax, aJaNTHPOBAHHBIX K OTPAaHUYCHHSAM HX 3710POBBS U
BOCTIPUATHS HH(OPMALINH.

JIJ1s1 JIMI ¢ HApYIIEeHUsIMH 3PeHus:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

— B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;

- B IIe4aTHOU (hopme.

JL1s1 1M1 ¢ HApYUIEeHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:

- B ()OpME IEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHO (hopme.

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

1. Mathematica. Cucrema KomnblOTepHOH anreOpel kommanuu  Wolfram  Research.
Odunmanbubiii  caiit komnanuu  Wolfram  Research http://www.wolfram.com. Cmnoco06 npoctyma:
http://www.wolfram.com/mathematica/.

2. Maple. IlporpamMmHBIii TakeT KOMIBbIOTEpHOW anreOpbl kommanuu Waterloo Maple Inc.
OdunmanbHBIT cauT: http://www.maplesoft.com/. Crioco6 JOCTyTIA:
http://www.maplesoft.com/products/Maple/index.aspx.

3. MatLab. [lakeT MareMaTHUeCKWX W WHXXEHEPHBIX BbIYMCICHUH. OQuuuanbHblidi caiT
KOMIIaHUHU-Pa3paboTIHKa MathWorks http://www.mathworks.com/. Cnoco0 JOCTYyIa:
http://www.mathworks.com/products/matlab/.

4. MathCad. Cucrema KOMIBIOTEPHBIX BBIYUCICHUNA. OQuUIUaTbHBIA CalT KOMITAHUU-
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. MarepuaibHO-TeXHHYECKOe o0ecreyeHue TUCHUITHHBI
13.1. O0uue TpedOBaHKSI K MATEPHAIbHO-TEXHHYECKOMY 00ecredeHUuI0 JUCIUNIMHBI

13.1.1. MarepuaibHO-TeXHHYECKOE O0ecnevyeHue 1JIs JTeKIIUOHHBIX 3aHATHIl
I[J'ISI IMPOBCACHHUA 3aHATHI JICKOIMOHHOI'O THIIA, T'PYIIIOBBIX W WHAWBUAYAJIBHBIX KOHCyJ'II:T&HHfI,
TEKYIIEro KOHTPOJS U NMPOMEKYTOUHON aTTEeCTAllMM MCIOJb3yeTcs yueOHasl ayluTOpHsl, ¢ KOJHMYECTBOM
MIOCa/I0YHBIX MeCT He MeHee 22-24, 000opyaoBaHHas JOCKOM U cTaHIapTHOM yueOHoM Mebenbto. MMerores
HamIsHbIE TOCOOMS B BUJIE MTPE3EHTALUHN 110 JIEKLIMOHHBIM pa3JieaM JAUCHUILTIHBI.

13.1.2. MaTepuajibHO-TeXHHYECKOe oOecnevyeHue I NPAKTHYEeCKUX 3aHATHI

KonuuecTBo MHAMBUAYANIbHBIX pa0OYMX MECT B BBIYHCIUTEIBHOM KJIACCE OINpeAeisieT pa3OuBKY
IpYIIbl HA TOATPYIIBI TAKUM 00pa3oM, 4TOOBI y KaXJIOTO CTYAEHTa UMeIach BO3MOKHOCTD BBIITOJIHATD
WHIUBUAYaAJIbHOE 3aJjaHUE MO0 MpakTHUKE M J1a0OopaTOpHYI0 paboTy Ha OTIAENbHOM KommbioTepe. s
MPOBEIEHUS MPAKTUYECKUX (CEMMHAPCKHX) 3aHATHI UCIONB3yeTcsl yueOHas ayAuTOpHsl, pacloiIoKeHHas
no aapecy 634034, Tomckast obnacts, . Tomck, Bepmmauna ynuna, 1. 74, 3 stax, aya. 301 unu ayn.338.
CocraB oOopynoBaHusi: yueOHast mMeOesb, JOCKa MarHUTHO-MapKepHas; BUICONPOEKTOP, KOMMYTATop;
nepcoHanbHble KommbioTepbl kiacca He Hibke [IOBM INTEL Celeron D336 2.8[Tu. - 16 mr
Vcnonb3yercss JMIIEH3MOHHOE NporpaMMHoe obecneueHue. lmeercs momemieHus A XpaHEHUS U
MpOoUIAKTUIECKOTO 00CITYKUBaHUS yueOHOr0 000pyI0BaHUS.

13.1.3. MarepuaJibHO-TeXHHYECKOe o0ecredeHue I CaMOCTOSATeJIbHOM padoThl
Jns camocTosTeNnbHON pPabOThl MCMONB3yeTCsl ydeOHas ayauTopusi (KOMIBIOTEPHBIN Kiacc),
pacnionoxkenHass mo azapecy 634034, r. Tomck, yn. Bepmumuuna, 74, 2 srtax, aya. 224. Cocras
obopynoBaHus: yueOHast MeOelb; MapKepHasi ToCKa.
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13.2. MarepuajibHO-TeXHHUYECKOe oOecreyeHre TUCUUIIMHBI IJIS JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMHU 310POBbSI

OcBoenue aucrumuHbl unamu ¢ OB3 ocymiecTBiseTcss ¢ HUCIOIb30BaHUEM CPEICTB 00yUYeHUs
00IIero 1 CHeralbHOTO Ha3HAYCHHUSL.

IIpy o0OydyeHHMH CTYIEHTOB € HAPYHIEHHSIMH CJyXa [PEIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCUJIMBAIOIICH amnmaparypbl, MYIbTUMEAUMHBIX CpPEIACTB W JPYIHMX TEXHMUYECKHUX CPEIICTB
npuema/mepenadu yueOHOH MH(POPMAIMK B JOCTYMHBIX (opMax Ui CTYJCHTOB C HapyIICHUSIMH CIyXa,
MOOUJTIBHOM CHUCTEMBbl OOY4YEeHHs [JIsl CTYACHTOB C WHBAJIUIHOCTBIO, MOPTATUBHOW WHAYKIHOHHOU
cHCTeMBbl. YueOHas ayguTopusi, B KOTOPOH OOydaroTCsl CTYIEHTBI C HapylIEHHEM cllyxa, 00opyaoBaHa
KOMITBIOTEPHON TEXHUKOM, AyAMOTEXHHUKOM, BUJICOTEXHUKOH, BIEKTPOHHOM JIOCKOM, MYJIbTUMEIHITHOMN
CUCTEMOM.

[Ipu oOy4eHHM CTYJEHTOB € HAPYUIEHUSIMH 3PEHHUSIMH TPEIYCMOTPEHO HCIIOJIIb30BaHUE B
JIEKIIMOHHBIX U y4EOHBIX ayIUTOPHIX BO3MOKHOCTH IPOCMOTPA yIaJCHHBIX 00bEKTOB (HapuUMep, TEKCTa
Ha JIOCKE WM CcJaiiia Ha 9KpaHe) MpU IOMOIIY BUACOYBETUUUTENCH 17151 YIaJeHHOrO IPOCMOTpa.

[Tpu 00y4eHUHU CTYICHTOB ¢ HAPYLIEHHUSIMU OMOPHO-IABHUIaTEJbHOI0 ANMAPaTa KUCIOJIb3YIOTCSI
albTEpPHATUBHBIC YCTPONCTBa BBOJAAa MHGOpMAIMU U JAPYrUe TEXHUYECKUE CPEICTBa MpueMa/mepenadu
yuebHOll nH(popMaKMU B JOCTYNMHBIX (OpMax i CTyACHTOB C HapyIICHHUSMHU OMOPHO-ABHUTaTEIbHOTO
annapara, MOOUJILHOM CUCTEMBbI O0YUYEHHUS JIJIs JIFOACH ¢ MHBAIHMIHOCTBIO.

14. ®oH/1 OLIEHOYHBIX CPEACTB

14.1. OcHoBHBbIe TpeOOBaHMSA K GOHAY OLIEHOYHBIX CPEICTB U METOANYECKHE PEKOMEHAAlUN
@DOHJT OLICHOYHBIX CPEJCTB M THUIIOBBIE KOHTPOJBHBIC 3a/aHUs, HUCIOIb3yeMbIE JJIsl OLIEHKH
C(l)OpMI/IpOBaHHOCTI/I U OCBOCHHA BaerlIJIeHHBIX 3a I[PICIIPIHJIPIHOﬁ KOMHGTCHHI/Iﬁ HpI/I HpOBeI[eHI/II/I
TeKyIleH, IPOMEKYTOUHOM aTTeCTalluH MO AUCIUILINHE IPUBEICH B MIPUIIOKEHUH K pabodeil mporpaMme.

14.2 Tpe6oBaHusi K (pOHIY OLIEHOYHBIX CPEICTB JJIS JIMI C OTPAHHYEHHBIMH BO3MOKHOCTSIMH
310POBbS
I[J'ISI CTYI[CHTOB C HUHBAJIUMIHOCTBHIO HpeIIYCMOTpCHBI JOOITOJIHUTCIBHBIC OIICHOYHBIC CpeI[CTBa,
NepeveHb KOTOPhIX YKa3aH B TaONUIIE.

Taﬁ.lmua 14 — I[OHOJIHI/ITGJIBHBIC cpeacrea OUCHUBAHUA JISI CTYIC€HTOB ¢ UHBAJIUIHOCTBIO

Buanl 1OIMOIHUTEILHBIX OLIEHOYHEIX @opMbI KOHTPOJIS U OLEHKHU

Kareropuu cryneHros
CPEICTB pe3ynbpTaToB 00y4YeHus

TecTbl, MMCbMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTpPOJIbHBIE PAOOTHI

[IpenMy1ieCTBEHHO MMCHMEHHAs
IIPOBEpPKA

C HapymeHusaMu
ciyxa

C napymenusimu | CobecefoBaHue 10O BOIIpocaM K 3aueTy, [IpenMyInecTBeHHO yCTHas MpoOBEpKa

3peHUs OIPOC 10 TEPMUHAM (MHIMBUYaTbHO)
C HapymeHusaMu Pemenne nqucTaHIIMOHHBIX TECTOB,
OIOpHO- KOHTPOJIbHBIE pabO0Thl, MUCbMEHHbIE | [IpenMyIliecTBeHHO AMCTaHIIMOHHBIMU
JBUTATEIBHOTO CaMOCTOSITeNIbHbIE paOOTHI, BOIPOCHI K METOIAMHU
anmapara 3a4eTy
C orpanunuenussmMu o TecTel, TUCEMEHHBIE CAMOCTOSITENIbHBIE [Ipenmy1iecTBEHHO IPOBEPKA
o0IIeMeTUITTHCKUM paboThI, BOTIPOCHI K 3a4eTY, METOAAMH, UCXOIS U3 COCTOSHHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0THI, YCTHBIE OTBETHl =~ 0OYYaIOILIErocsi Ha MOMEHT NPOBEPKH

14.3 MeTonuyeckue peKOMEHIAINHU M0 OLEHOYHbIM CPEJACTBAM JIJIsl JIUI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI
Hns crynentoB ¢ OB3 mnpenycmarpuBaercst noctynHas ¢(opMa MpeaoCTaBlIeHHs 3aJaHuil
OLIEHOUYHBIX CPEJCTB, 3 UMEHHO:
— B Ie4aTHoM (opme;
- B [Ie4aTHOU (hopMe C YBEITMUYEHHBIM LIPUPTOM;
— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;
- METO/IOM YTEHUSI aCCUCTEHTOM 3aJIaHUs BCIIYX;
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- NpeaAOCTABJICHUC 3aJaHUsl C UCITIOJIb30BAHUCM CYpAOIICPCBOAA.
CTYI[GHTaM C MHBAJIMJHOCTBIO YBCIIMYMUBACTCA BPCM Ha NOATIOTOBKY OTBCTOB Ha KOHTPOJIbHBIC

BOMNpOCHL. [[1si Takux CTyIEHTOB NpeaycMaTpuBaeTcsi JocTymHas ¢opMa MpeloCTaBlIE€HUsS OTBETOB Ha
3a/1aHus], a UMEHHO:

- INICEMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IPEACTaBICHNUE OTBETOB YCTHO.

[Tponienypa orneHMBaHUS PE3YJAbTATOB OOYYEHHUS MHBAJIUIOB IO TUCHMIUIMHE NPEAYCMaTPUBACT
npesocTaBieHne nHpopManuu B popmax, aaanTHPOBAHHBIX K OTPAHUYEHHSIM X 370POBbSI U BOCIIPUSATHS
uHpOpMaIUK:

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA;

— B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JI1s1 1M1 ¢ HAPYLIEHUSIMM CJIyXa:

- B ()OpME EKTPOHHOTO JIOKYMEHTA;

- B TIe4aTHOU (hopme.

JL1s1 1ML ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:

- B ()OpME INEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU (hopme.

HpI/I HCO6XOI[I/IMOCTI/I JJIA o6yqa}0mnxc;1 C UHBAJIMJHOCTBIO MMpoHeaAypa OLUCHUBAHUA PE3YJIbTATOB
O6yT-I€HI/I$I MOKET IMPOBOAUTHCA B HECCKOJIBKO 3TAIIOB.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(IpakTUKH) W TPENCTABISIET COO0M COBOKYIMHOCTh KOHTPOJIBHO-H3MEPUTENBHBIX MAaTepHaIOB (THUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOAOB X MCIOIb30BaHMsI, TIPEIHA3ZHAYCHHBIX
TUTSL U3MEPEHUS YPOBHS TOCTIKEHUS CTYJICHTOM YCTaHOBIICHHBIX PE3yJAbTaTOB OOYUCHUS.

®OC mno pucuumnianHe (MPaKTUKE) HCHONB3YEeTCS TpPU MPOBEIECHUU TEKYILEro KOHTPOJIS
YCTIIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTAI[MH CTYIACHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIIMHOMN (MPAKTUKOMN) KOMITETEHIIUH MTPUBECH B TadmuIe 1.
Tabnuna 1 — IlepeueHp 3aKperIeHHBIX 33 JUCIHUTUTMHON KOMIETEHIUN

€CTECTBEHHOHAYYHYIO CYIIHOCTb IIPOOIIEM,
BO3HHKAIOIUX B X0JI€ MPO(ECCHOHAIBHOM
JeSITENIbBHOCTH, TIPUBJIEKATh I UX PEIICHUS
COOTBETCTBYIOIIMH (PU3NKO-MaTeMaTH4YECKUN
anmnapar

CornacoBaHa Ha noptane N2 12724

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
ANIEKTPOHUKH U HAaHOZJIEKTPOHUKHU pa3nuuHoro maremarnyeckux CAE-cucrem s
(bYHKIMOHATBHOTO HA3HAYEHUS, a TAK¥Ke pelIeHus] KOHKPETHBIX 3a/a4;
MCIIOJIb30BaTh CTaHAAPTHBIE IPOrPAMMHBIE BBIYHCIIUTEIbHBIE BO3MOKHOCTH
CPEICTBa UX KOMIIBIOTEPHOTO MOAEIUPOBaHUsl  nporpamMMmHoro komruiekca MathCAD.;

OIIK-9  crmocOOHOCTBIO MCIIONB30BATh HABBIKK PAOOTHI C HomKen ymeTh JlaBath CTPATCIMHCCKYIO
KOMITBIOTEPOM, BIIAJIETh METOTAMH OILIEHKY pelIaeMoi MaTeMaTu4ecKon
WH(POPMAITMOHHBIX TEXHOJIOTHH, COOIIONATH 3a/1atH, OCHOBBIBAIOILYIOCA Ha HOHMMAHIH
OCHOBHBIE TpeOOBaHUs WH(HOPMAITMOHHOI 1 ACHOM TpCICTABIICHIH LCIH
6E30MACHOCTH UCCJIEJIOBAHUN U aOCTparupoBaHUU OT

11a0JIOHOB M alITOPUTMOB TOKCKa
OIIK-2 CIIOCOOHOCTBIO BBISBIISITH

pEIIeHN; TOUCK KOHKPETHOI'O YHCIIOBOTO
peleHust 00y4aeMblil JielerupyeT cucreMe
MathCAD. Hcnons30BaTh OCHOBHEIE
3aKOHbI €CTECTBEHHOHAYYHbIX JUCLUIUINH
B IIpo(hecCHOHAIbHOM 1EATENbHOCTH,
IPUMEHSATh METO/Ibl MaTEMaTUYECKOTO
aHaJIM3a U MOJIEIIMPOBAHMS,
TEOPETUYECKOT0 U 3KCIIEPUMEHTAILHOIO
uccienoBanus. [IpuMeHsITh BO3MOXKHOCTH
YHUCJICHHBIX U aHAIUTHYECKUX PacyeToB B
cucteme MathCAD s pemenust
NPAaKTUYECKUX YUEOHBIX U MHKEHEPHBIX
3ajay.;

JlomkeH BiasieTh HaBbIKAMU IIPUBJICYEHUS
COOTBETCTBYIOUIETO (PU3UKO-
MaTreMaTu4ecKoro amrapara Jyuist ToMcKa
peLeHHst TPHUKIIATHOMN 3a/1a4l U IPOBEPKU
CBOUX BBIYHCJICHUH NP MOMOIIN
npodeccroHaIbHBIX MaTEMAaTHYECKUX
cpea. Brnaners HaBbIKaMM IUTAHUPOBAHMS
CTpaTETHH MMONCKA PEIICHNS TPAKTUIECKUX
3aj1a4 ¥ UCIIOJIb30BaHMs CTaHIapPTHBIX
MIPOTPAMMHBIX CPEJICTB JIJIs
KOMIIBIOTEPHOTO MOJIETTMPOBAHUS
(MBUYECKUX U MAaTEeMAaTUUYECKUX MOJICIICH
npuOOpPOB, YCTPOICTB U YCTaHOBOK
AIIEKTPOHHUKH W HAHODJIEKTPOHHUKH
Pa3NIUYHOro (PyHKIIMOHAIBEHOTO
Ha3HaYeHHs. BiageTh 0OCHOBHBIMU
METOJIaMH, CIIOCO0aMU U CPEICTBAMHU

15



00paboTku nHMOPMAIINHN, UMETh HABBIKH
paboTHI C KOMIIBIOTEPOM KaK CPEACTBOM
yrIpaBieHus: HTHHOPMAIIHEH.

OO0ure XxapakTepUCTUKU TMOKa3aTeied M KPUTEPHEB OLICHUBAHMs KOMIIETEHIIMM Ha BCEX 3Tamax
IpUBEICHbI B Ta0OmuIe 2.
Tabnuma 2 — O6mmue XapakTepUCTHKH MTOKa3aTeIei U KPUTEPUEB OLIEHUBAHUSI KOMIIETSHIIUH 110 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 ICHCTBHS
u3y4aeMoil obnactu ¢ TBOPUYECKUX PEIIEHUH, paboThI
NOHMMaHHEM TPaHHMIL abcTparupoBaHus
IPUMEHUMOCTH npodiaem
Xoporo (6a30Beiit  3HaeT GakTel, npuHIUIE, OOnamaeT auana3zoHOM Bbeper orBeTcTBEHHOCTH 32
YPOBEHbB) npolieccol, oomue NPAaKTUYECKUX YMEHUH, 3aBeplICHME 3aj]a4 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 MpOCTeiiine (HU3nueckrue U MareMaTHueCKHue MOJAETH MpuOOopoB,
CXEM, YCTPOMCTB M YCTAHOBOK JJICKTPOHUKA M HAHOXJEKTPOHUKH PA3IMYHOTO (YHKIIMOHAIHHOTO
Ha3HAu€HUsA, a TaKXe MCIOIb30BaTh CTAHAAPTHBIE MPOrPaMMHBIE CPEACTBA HUX KOMIIBIOTEPHOIO
MOJIETTUPOBAHMS.

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

Tabnuna 3 — Jranbl HOpMUPOBAHUS KOMIIETEHIIMN U UCTIOJIb3yEMbIE CPEICTBA OIICHUBAHUS

Cocrasn 3HaTh YMeTb Bnanets
Coneprxanue Bocnpoussoaut u Pemaer TunuuHbIe Crpout MareMaTH4eCKHe
JTAIoB OOBSCHSIET Y4eOHBII buznyeckue u MOJIENIH IPHOOPOB, CXEM,

MaTepual B 4aCTH MaTeMaTHYeCKHe 3a/1a4,  YCTPOUCTB M YCTAaHOBOK
MOCTPOEHMS IPOCTEUIINX  OMUCHIBAIOLINE MOJIETH ANIEKTPOHUKU U
buznyecKux u puOOpOB, CXeM, HaHOMIEKTPOHUKHU
MaTeMaTH4eCKUX MOJIeJIe yCTPOMCTB U YCTAaHOBOK Pa3IMYHOTrO

npubOOpoOB, CXeM, AIIEKTPOHUKU U (GYHKIIMOHATBHOTO
YCTPOMCTB U YCTAHOBOK HAHOYJICKTPOHUKHU. HazHaueHus. Onepupyer
AIIEKTPOHUKHU U Ucnonb3yet craHgapTHBIE  BO3MOXKHOCTSIMH
HAHODYJIEKTPOHUKHU MPOrpaMMHBIE CPEJICTBA  CTAaHAAPTHBIX
Pa3IUIHOTO KOMITBIOTEPHOTO TIPHUKJTATHBIX
(bYHKIIMOHATBHOTO MOJIEITUPOBAHHUSI JIJIS MPOTPaMMHBIX CPEICTBAX
HazHaueHus. ONUCBIBAET  pelICHUS MPUKIIATHBIX KOMITBIOTEPHOTO
CTaH/JapTHbHIE 3a/ad. MOJICITUPOBAHHS.
MporpaMMHBIE CPECTBA [IpoBoaUT YKCIIEHHBIE
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KOMITBIOTCPHOT'O
MOJICIIUPOBAaHUA.

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
IPAKTUYECKUE 3aHSTUS,
e CamocTosiTenbHas
paborta;

Hcnonb3yembie
CpeacTBa
OLICHUBAHUS

dopMynrupoBKa I0Ka3areie 1 KpUTEpUEB OLICHUBAHUS JaHHOW KOMIIETEHIIMY NPUBE/IeHA B Tabaule 4.

e KontpomabHas paborta;
e Oruer 1O
WHIUBUAYAIbHOMY
3aJ]aHUIO;

e Omnpoc Ha 3aHATUSAX;
e KoHCIIEKT
CaMOIIOATOTOBKHU;

e 3auer;

e KontpoabHas paborta;
e Ortyer 1o
WHUBUAYAIbHOMY
3aJIaHUIO;

e Omnpoc Ha 3aHATHUSAX;
e KoHcIexT
CaMOIIOATOTOBKHU;

e 3auer;

Ta@mua 4 — Iloka3arenu u KpUTCPpHUHU OLCHUBAHWA KOMIICTCHIIMHK HaA dTallax

e Ortyer o
UHIUBHUIYaJIbHOMY
3aJIaHUIO;

e 3auer;

Cocras

3Harb

YMmern

Bnaners

OtinyHO
(BBICOKHUI YPOBEHB)

e Oopmynupyer
OCHOBOIIOJIAraromye
(hbU3UYECKUE 3aKOHBI,
JIeKallre B OCHOBE
MoJienel mpuodopos,
CXEM, YCTPOMCTB U
YCTaHOBOK AJIEKTPOHUKHI
Y HAHODJIEKTPOHUKH
pa3IM4HOrO
(bYHKIIMOHAIBHOTO
Ha3HA4YEHUs, JAENaeT
OCO3HaHHBIN BBIOOD
Tpedyemoro
TEOPETUYECKOTO
Marepuana.;

e OmnwucsIBaeT Bce
MOTYJISIpHBIE
MIpOrpaMMHEIE CPEZICTBa
KOMIIBIOTEPHOTO
MOJICTTUPOBAHHS,
yKa3bIBaeT UX
Ha3HAYCHHE U
0COOCHHOCTH.;

e Pemaer GOJNBIIMHCTBO
(bu3nUecKux u
MareMaTH4ecKHX 3a/1a4,
OTIHCBIBAIOIIIX MOJICITH
MpUOOPOB, CXEM,
YCTPOWCTB M yCTAaHOBOK
SIIEKTPOHUKH H
HAHOAJICKTPOHUKH C
WCTIOJIh30BaHUEM
CTaHJAPTHBIX
MIPOrPaMMHBIX CPEICTB
KOMITBIOTEPHOTO
MOJICTTUPOBAHHSL.;

e CBOOOIHO HCIIONB3YET
CTaHJApTHbBIE
MPOrpaMMHBIE CPENICTBA
KOMITBIOTEPHOTO
MOJICTTUPOBAHHS JISI
peteHus 0OJIBINHCTBA
NPUKJIAIHBIX 3a/1a4.;

e (CBOOOIHO BIIaJiceT
pa3HBIMU CIIOCOOAMU
MIPEACTABICHUS
npubOpoOB, CXEM,
YCTPOMCTB U YCTAHOBOK
ANEKTPOHUKHU U
HaHOAJIEKTPOHUKH B
(dhopMe MaTeMaTHueCKUX
MOJIEIIEH. ;

o [Ipumenser ynobHbie
pOrpaMMHBIE CPEACTBA
JUTS TIOJTYYEHUSI U
MHTEpIpeTau
pe3yJIbTaToB
OOJIBIIIMHCTBA 3a7a4
MOJICTTUPOBAHUS
pubOpPOB, CXEM,
YCTPOMCTB U YCTAHOBOK
ANEKTPOHUKHU U
HaHODJICKTPOHUKH. ;

e YBEpEHHO MPOBOJAUT
YHCJICHHBIC
JKCIIEPUMEHTHI B
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Xoporio (6a30Bbrit
YPOBECHb)

e l3yaraer marepuai no
IIOCTPOEHUIO
MPOCTEUIINX
(bu3HUECKUX U
MaTeMaTH4eCKUX
Mojeneit mpudopos,
CXEM, YCTPOMCTB U
YCTAHOBOK 3JIEKTPOHUKH
Y HAaHOJIEKTPOHUKHU
pa3IM4YHOro
(GYHKIIMOHAJIBHOTO
HA3HAYEHUS.;

e OnuceIBaeT
BO3MOXKHOCTH
CTaHJAPTHBIX
MPOrPaMMHBIX CPEICTB
KOMITbIOTEPHOTO
MOJICITUPOBAHHSI.

e Pemaer TunuyHbie
¢busnveckue u
MaTeMaTH4eCKUe 3a/1a4H,
OMUCHIBAIOIINE MOJIEIIH
MpUOOPOB, CXEM,
YCTPOMCTB U YCTAHOBOK
NEKTPOHUKHU U
HaHOAJIEKTPOHHUKH. ;

e lcnonb3yer
CTaHJapTHbIE
MIpOTrpaMMHBIE CPEICTBA
KOMIIBIOTEPHOTO
MOJICTTUPOBAHUS JJIS
peuieHus: NpUKIagHbIX
3a/1a4.;

npodeccroHaIbHBIX
MaKeTax KOMITbIOTEPHOTO
MOJICTTUPOBAHUS U
MIPENICTABIISIET
pe3yabTaThI
HCCIIEIOBAHUH B
Hauy4mei gpopme.;

e Crpour
MaTeMaTU4eCKUEe MOJIEIN
puOOPOB, CXEM,
YCTPOMCTB U YCTaHOBOK
JNEKTPOHUKHU U
HaHONIEKTPOHUKU
pa3InuHOTO
(YHKIMOHAIBHOTO
Ha3HAYECHUS.;

e [Ipumenser
IIPOrpaMMHBIE CPEACTBA
KOMITIOTEPHOTO
MOJIETIUPOBAHMS IS
MOCTPOEHUS TUIIOBBIX
MaTeMaTH4ECKUX
MojeJeit.;

e [IpoBOAUT YKCIEHHBIE
JKCIIEPUMEHTHI B
npodeccuoHaIbHBIX
IIAKETaX KOMIIBIOTEPHOIO
MOJIETTUPOBAHUS U

IIPEICTABIISACT
pE3ynbTaThl
HCCJICOBAHUIN. ;
VIOBICTBOPUTEIbH o l3maraer uacto e Pemaer ¢pusnyeckue u o Brazgeer
0 (IOpPOroBEIi [IOCTPOCHUSA MaTeMaTU4eCKUe 3a1a4d  TEPMUHOJIOTUEN
YPOBEHB) CTaH/IapTHBIX MOJICITUPOBAHMSI, MpeIMEeTHOM obacTu
bu3nUecKux u AHAJIOTUYHBIC 3HaHUs, CIocoOeH
MaTeMaTU4eCKUX pa3zo0paHHBIM Ha MIPEJICTaBUTh OOBEKT B
Mojeneit mpudopos, 3aHATUSAX.; Maremarudeckoi hopme.;

CXEM, YCTPOMCTB U
YCTaHOBOK 3JIEKTPOHUKH
1 HAaHOJIEKTPOHUKHU
pa3Iu4HOrO
(YHKIIMOHAJIBHOTO
Ha3HA4YEHHUS.;

e OnuceIBae€T OCHOBHBIE
BO3MO>KHOCTH
CTaH/IapTHBIX
MPOrPaMMHBIX CPEICTB
KOMITBIOTEPHOTO
MOJIEITUPOBAHHSL.

e lcnonb3yer
YKa3aHHbIE CTaHJAPTHBIE
MIPOrPAMMHBIE CPEACTBA
KOMITBIOTEPHOTO
MOZEIUPOBAHUS IS
PEIICHUA THUIIOBBIX 3a1a4
MOZEIUPOBAHUSL.

o [Ipumenser MatCAD
JUTSL UICTIOJIb30BAHMS
TUIIOBBIX
MaTeMaTH4eCKUX
MOJIEJIEH, IIOJy4YEHUs U
MHTEpIIpETauU
pE3yIbTaToB
CTaHJAPTHBIX
MIPUKJIAHBIX 3a/1a4.;

e [IpoBoauT TUIIOBBIE
YUCJICHHBIE

OKCIICPUMCHTLI B
MatCAD.;

2.2 Komnerenuus OIIK-9
OIIK-9: crmocoOHOCTBIO HCIIONB30BaTh HABBIKM PAOOThI C KOMITBIOTEPOM, BIAJETh METOAAMU
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MH(POPMALIMOHHBIX TEXHOJIOTHH, COOIII0AaTh OCHOBHBIE TPeOOBaHMS HH(OPMALIMOHHON 0€301acHOCTH.
Jns popMHpOBaHHS KOMIIETCHIIMN HEOOXOMMO OCYILECTBHUTH PSJI ATANOB. DTaIbl (POPMUPOBAHUS
KOMIETEHIUHN, MPUMEHSEMbIE JUIS 3TOr0 BHUJABI 3aHATUH M HCHOJb3YeMbIE CPEICTBA OIICHUBAHUS

Mpe/ICTaBICHbI B Ta0nHIIE 5.
Tabnuna 5 — Dtansl HOpMUPOBaHUS KOMIIETEHITUH U UCIIOIB3YEMBIE CPEICTBA OIICHIBAHUS

Cocrasn 3HaTb YMeTs Bnanets
Conepxanue 3HaeT NPUHLIHUIBI paboThl  JleMoHCTpupyer JleMoHCTpHUpYeT perieHne
JTAIoB HEepCOHATBHBIX NPUHINIB paOOTHI NPUKIIAIHBIX 3a/1a4 C

KOMIIBIOTEPOB U NEePCOHAIBHBIX UCTIOJIb30BaHUEM
UJICOJIOTHIO COBPEMEHHBIX KOMITBIOTEPOB, YMEET HepCOHAILHOTO
OTIEPALIMOHHBIX CUCTEM.  HCIIOJIB30BaTh KOMIIBIOTEpA U
Bocmpoussoaut BO3MOYKHOCTH COBPEMEHHBIX

HPUHIUITBL OTIEPALIMOHHBIX CHCTEM.  OINEPAIMOHHBIX CUCTEM.
UCTIONIb30BAHUS Beioupaer s pemenust  Permaer 3agaun o6pabotku
npodeCcCHOHATBHBIX NPUKIIAJIHBIX 33129 JAHHBIX C IIOMOILBIO
HPOTrPaMMHBIX COBpPEMCHHBIE COBPEMEHHBIX
KOMILIEKCOB U 0a3 npodeccuoHalbHbIC npo¢eCCHOHATBHBIX
naHHbIX. OnrchIBaeT IpOrpaMMHBIE KOMITJIEKCHl TPOrPaMMHBIX

Bunrsl 3austuit

yAO0OHBIN BUT
PEICTaBICHHUS
uHpopmaruu. HazpiBaer
OCHOBHBIE TPEOOBaHUS
UH(POPMAITIOHHON
0€30IaCHOCTH.

e llHTEpakTHBHBIE
IIPAKTUYECKUE 3aHATHS;
e llHTEpakTHBHBIC

1 0a3bl TaHHBIX.
[Ipencrasnsier
HEOOXOUMBIC JIS
HCCIIENOBaHUI TaHHBIE U
pe3ybTaThl UCCIICAOBAHUN
B yn1oO0HOM ¢opmare.
ITormmaeT OCHOBHBIC

KOMILIEKCOB 1 0a3
JaHHBIX. Mcrmonb3yeT
HEO0OXOAUMEIE ISt
HCCIIEIOBaHMH TaHHBIE,
MOJTy4aeT Pe3ybTaThI
pacyeToB,
HHTEPIPETHPYET UX.

TpeOOBaHUS Co0Omro1aeT OCHOBHEBIE

MH(OPMaIIMOHHON TpeOoBaHUS

0€30MacHOCTH. nHpOpMaITMOHHOM
0€30MacHOCTH.

e llHTEpaKkTUBHbBIC
IIPaKTUYECKUE 3aHSTHS;
e llHTEepakTHBHBIC

e llHTEepakTUBHBIC
IIPAKTUYECKUE 3aHATHS,
e CamocTosiTenbHas

JIEKIUH; JIEKIINAHN; pabora;
e [IpakTnueckue e IIpakTHueckue

3aHATUS; 3aHATUS;

o Jlekumu; o Jlekumu;

e CamocrosiTenpHas e CamocrosiTenpHas

pabora; pabora;

e [loaroroBka u ciaua
9K3aMeHa / 3a4eTa;

e [loaroroBka u chaua
9K3aMcHa / 3a4ueTa;

Hcnons3yemslie e KonrponbHas pabora; e KonrponbHas pabora; e Otuer no

cpeacTBa e OTyer no e Otyer o HUHINBUIYAJIBHOMY

OLCHUBAHUA WHIUBUOAYaJIbHOMY WHIUBUAYAJIHbHOMY 3aJ1aHH1O,
3aJIaHUKO; 3aJIaHUIO; e 3auer;

e Omnpoc Ha 3aHATUSAX;
e Koncrexr
CaMOIIOATOTOBKHU;

e 3ader;

e Onpoc Ha 3aHATHUAX;
o Koncmekr
CaMOIIOATOTOBKHU;

e 3ayer;

dopmynupoBKa MoKazaresnel 1 KpUTepueB OLIEHUBaHUS JaHHOW KOMITETEHIH MPUBEIeHa B TabauIe 6.
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Tabnuma 6 — [Tokazarenu U KpUTEpPUN OLIEHUBAHUS KOMIIETEHIIMM Ha dTarax

Cocrasn

3HaTb

YMeTs

Bnanets

OtauyHO
(BBICOKHI YPOBEHB)

Xoportio (6a30BbIi
YPOBEHB)

e OnuceiBaeT yaoOHbII
BUJI IPEICTABICHHUS
MHPOPMAIIUH C YYETOM
ocobeHHoCTeH
KOHKPETHBIX
MCCIIEIOBATEIbCKUX
3ajay.;

e Bocnpoussogur
MIPUHIUITBI
WCTIOJTb30BaHHUSI
npodeccuoHaNbHBIX
MIPOrPaMMHBIX
KOMILJIEKCOB U 0a3
JAHHBIX, UX CIICIU(PUKU
1 Ha3HAYCHUS, OOBSICHSIECT
UX MPUMEHECHHE. ;

e 3HaeT B JACTAIAX
MPUHIUIBI paOOTHI
MEPCOHATBHBIX
KOMITBIOTEPOB,
OIMCHIBACT UJICOTIOTHIO U
CTPYKTYPY COBPEMEHHBIX
OTIEPALIMOHHBIX CUCTEM.;
e [lepeuncnser Bce
OCHOBHBIE TpeOOBaHUs
nH(pOpPMAITMOHHOM
0€30I1aCHOCTH, 3HACT
CYIIECTBYIOIIUE YTPO3bI
0€30I1acCHOCTH. ;

e OmnwuceiBaeT y100HBII
BUJI TIPEICTABICHHUS
WHGPOPMAIIUHU PA3THYHBIX
THUIIOB JJaHHBIX.;

e Bocmnpoussoaur
TIPUHITUTIBI
HCTIOTb30BaAHUS
npodeccuoHanbHBIX
MIPOrPaMMHBIX
KOMILJIEKCOB | 0a3
JAHHBIX, 3HAET JIJIS YEero
OHU TIpE/IHA3HAYCHBI.

e [lepeuncuser
OCHOBHBIEC TPUHIIHTIBI
paboThI MEPCOHATBLHBIX
KOMITBIOTEPOB U
OIUCBIBAET UJICOJIOTUIO
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e JleMOHCTpUpYET
r00bIe TPUHITUITBI
paboThI IEPCOHATBLHBIX
KOMITBIOTEPOB, YMEET
HCII0/IL30BaTh
OOJIBIIIMHCTBO
BO3MOKHOCTEH
MOMYIISIPHBIX
OTICPAIIMOHHBIX CHCTEM.;
e BriOupaer s
pENICHUS TPUKIIATHBIX
3a7a4y Hanboee
MTOAXOISIINE
COBPEMCHHBIC
npo¢ecCHOHaIbHBIC
MpOrpaMMHBIE
KOMILICKCHI ¥ 0a3bl
JaHHBIX, 000CHOBBIBAET
BBIOOD.;

e OOOCHOBBIBAET
TTOJIHBIN TIepeUeHb
HEOOXOAUMBIX JUIS
HCCIEN0BAHUN TaHHBIX U
pE3yIBTaTOB PacueTOB,
oTpesensieT HaydIInii
¢dopmar.;

o [lonumaer u
00OCHOBEIBAET OCHOBHEIE
TpeOOoBaHMs
MH(POPMALMOHHON
0e301IacHOCTH, B
MIPUIIOKEHUH K
HCCIIEN0BATEIILCKOU
3aj7a4e.;

e BriOupaer s
pelIeHrs TPUKIaIHBIX
3a/1a4 COBPEMEHHBIE
npodeccroHanbHbIE
IIPOrpaMMHBIE
KOMITJIEKCHI U 06a3bl
JaHHBIX.;

e JleMOHCTpHUpYET
MIPUHLIMIIBI paOOTHI
MIEPCOHAIBHBIX
KOMITbIOTEPOB, YMEET
HCII0JIb30BaTh
BO3MO>KHOCTH HEKOTOPBIX
OTIEpPAIIMOHHBIX CUCTEM.;
e [Ipencrasiser, kakue
JTaHHbIE HEOOXOAUMBI JJIs1
HCCIIEOBAaHUN U B KAKOM

e CobOmomaet Bce
OCHOBHBIE TpeOOBaHHUs
nH(}OpMaITMOHHON
0€30IIaCHOCTH.;

e JlemoHCTpUpYET
pelleHe BCeX OCHOBHBIX
MPUKJIAIHBIX 337124 C
UCIIOJIb30BaHHEM
MePCOHATBHOTO
KOMIIbIOTEpA U
COBPEMEHHBIX
OIIEPALIMOHHBIX CHCTEM,
CIOCOOCH Ka4eCTBCHHO
OLICHUTbH PE3YJIbTAT.;

e lcnonb3yer TOJIBKO
HEOOXOIMMBIC TSI
UCCIICIOBAHUH JIaHHBIC,
MOJTy4aeT MaKCUMaJIbHO
TIOJTHBIC PE3YIIbTAThI
pacueToB, YBEpEHHO
UHTEPIPETHPYET UX.;

e Pemaer 3amaun
00pabOTKH JTaHHBIX C
TIOMOIIbI0 HanboJee
TIOAXOJISIIX
COBPEMEHHBIX
npohecCHOHATBHBIX
IPOTPaAMMHBIX
KOMILJIEKCOB 1 0a3
JIAHHBIX.;

e JIeMOHCTpHUpYET
pelIeHre IPUKIIATHBIX
3aj/1au ¢ MCIOIb30BAaHUEM
MePCOHATBHOTO
KOMITbIOTEpA U
COBPEMEHHBIX
OTIEPAIIMOHHBIX CUCTEM.;
e lcnonb3yer
HeOoOXOoaMMBIE I
WCCIIeIOBaHU JTaHHbIE,
MTOJTy4aeT Pe3ybTaThI
pacueToB,
WHTEPIPETUPYET UX.;

e Pemaer 3agaun
00pabOTKH TaHHBIX C
TTOMOIIIBIO COBPEMEHHBIX
npodeccuoHaTbHBIX
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COBpPEMEHHBIX
OTIEPAITMOHHBIX CUCTEM.;
e Ha3biBaeT OCHOBHBIE
TpeOoBaHUS
MH(POPMAITUOHHON
0€30MacHOCTH, TIOHUMAET
MIPUYUHBL;

(dhopmare OyzeT moTy4eH
pe3ynbTar.;

e [loHnmaeT OCHOBHBIC
TpeOOBaHMS
MH(POPMALMOHHOM
0e30IacHOCTH, B
MIPHIOKEHUH K
HCCIIeI0OBATEIbCKOM
3a/1a4e.

MPOrPaMMHBIX
KOMILJICKCOB U 0a3
JAHHBIX.;

e Co0OmromaeT OCHOBHBIC
TpeOOoBaHUS
nH}OpMaITMOHHON
0€30IMaCHOCTH. ;

VIOBIETBOPUTEIEH
0 (IMMOPOTrOBBI
YPOBEHb)

e OnuchIBaeT ynoOHBIH
BH/I TIPE/ICTABIICHUS
3aJlaHHOM MH(OpMAIUH.;
e Bocnpousogut
HEKOTOPBIC MTPUHITUTIBI
HCIIOJIb30BaHUS
npodeccroHaIbHBIX
MIPOrPaMMHBIX
KOMILJIEKCOB M 0a3
JAHHBIX.;

e 3HaCT MPUHIIMIIBI
paboTHI IEPCOHATBHBIX
KOMITBIOTEPOB U
HJICOJIOTHIO
COBPEMEHHBIX
OTICPAIIMOHHBIX CHCTEM.;
e [loHumaeT OCHOBHBIE
TpeOoBaHUS
UH(POPMAITMOHHON
0€30MIaCHOCTH.;

e JlemoHCTpUpYyET
HEKOTOpbIE MPUHITUIIBI
paboThI IEPCOHATBHBIX
KOMITbIOTEPOB, YMEET
WCIIOJIb30BaTh
BO3MO>KHOCTH
€IMHCTBEHHOMN
onepanvoOHHON
CUCTEMBEL.;

e CrniocoOeH BrIOpaTh
JUISL peIleHus
MIPUKJIAIHBIX 337124
HY>KHbII
npodeccruoHaIbHBIN
MIPOrPaMMHBIN KOMILIEKC
Wiy ¥ 6a3y JaHHBIX U3
MPEIJIOKEHHBIX..;

e [lepeunciuser
HEOOXOTUMBIC JIS
WCCIIeIOBAaHUM TaHHBIC U
pe3yIBTAThI PACYETOB.;
e VYmeer BbIOpaTh
OCHOBHbIE TpeOOBaHUs
MH(POPMALMOHHON
0€e30IMacHOCTH. ;

2.3 Komnerenuus OITK-2

e JlemoHCTpUpYET
pelieHue TUIOBBIX
MPUKJIAIHBIX 33724 C
HCIOJIb30BaHUEM
MePCOHATBHOTO
KOMIThIOTEpA. ;

e lcnosb3yer mis
HCCIICIOBAaHUM
MPEIJIOKEHHBIEC TaHHbBIC,
MIOJTy4aeT KOPPEKTHBIC
pe3ynbTaThl PacyeToB. ;

e PemaeT TUIIOBBIC
3a/1a4M 00paboTKH
JaHHBIX C IIOMOILBIO
IPEIOKEHHBIX
npodeccuoHaNbHBIX
IPOrPaMMHBIX
KOMILIEKCOB,
OCYIIIECTBIISICT TIOWCK B
0a3ax JaHHBIX.;

e Co0OiromaeT OCHOBHEIE
TpeOOBaHMS
nH(}OpMaMOHHON
0€30MacHOCTH, AOIYyCKast
MTOTPEIIHOCTH.

OIIK-2: cnocoOHOCTBIO BBISBIATh €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIeM, BO3HUKAIOLIUX B
Xo/ie MpodeCCUOHATBHON JIeSTeTbHOCTH, MPUBJIEKATh A UX PEHICHUS COOTBETCTBYIOUIMHA (PH3UKO-
MaTeMaTHUYeCKHUI anmnapar.

s hopMHpOBaHUs KOMIETEHIIMM HEOOXOAUMO OCYIIECTBUTH PSAJ] 3TANOB. JTarbl (POPMUPOBAHUS
KOMIIETEHIIMH, TMpPUMEHSEMbIE [UIsI 3TOTO BHUABI 3aHATUH U UCHOJIb3YyEMbIE CpEICTBAa OLICHUBAHMS

Mpe/ICTaBJICHbI B TabnuIiie 7.
Tabnuna 7 — Jranbl GOpMUPOBAHUS KOMIIETEHIIMN U UCIIOJIb3yEMbIE CPEICTBA OIICHUBAHUS

Cocrasn 3HaTh YMeTh Bnanets

Conepxanune HassiBaer Bribupaert u Pa3pabarsiBaer

3TaIoB €CTECTBEHHOHAYYHbIE MaTeMaTH4eCcKu YHUCJICHHbIE
3aKOHHI, OTIUCHIBACT MaTeMaTH4eCKrue MOJICTH,
XapaKTePU3YIOIINe €CTECTBEHHOHAYYHbIE ONUCHIBAIOLINE
CYLIHOCTb Ipo0IieM, 3aKOHHI, UCCIITYEMBIC SIBIICHUS
BO3HMKAIOIIUX B XOJI€ XapaKTepU3yolne peIMETHOM 00TacTH.
npodeccuoHaIbHOM CYIIIHOCTB MPOOIIEM, PaccuurtsiBaeT
JIeATETbHOCTH. BO3HMKAIOIIUX B XOJI€ MOTPEUTHOCTH
Maremarnuecku npodeccCuoHaTbHOM MIPUMEHSEMBIX YUCIIEHHBIX
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Bunwl 3anstuit

Hcnonb3yembie
CpencTBa
OIICHUBAHUS

OTIMCBIBACT MCCIICyEeMbIC
ABJICHUS IIPEIMETHON
obnactu. Onpenenser,
KaK1e BO3MOKHOCTHU
nporpamMm
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS
IIOHAI00STCS IS
perieHusI.

e llHTEpakTHUBHBIC
[IPaKTUYECKHUE 3aHATHS;
e llHTepakTHUBHbIE
JIEKIIWH;

e [IpakTnueckue
3aHATUS;

o Jlexiuuy;

e CamocTosiTenbHas
pabora;

e [loaroroBka u caada
JK3aMeHa / 3a4era;

e KonrpomnbHas pabora;
e Otuer no
WHIUBUIYTEHOMY
3aJaHUIO;

e Ormpoc Ha 3aHATHUSX;
e KoOHCIIEKT
CaMOIIOJITOTOBKH;

e 3auer;

JesTeTbHOCTH. BriOupaer
YHCIICHHYIO
MaTeMaTHIeCKYI0 MOJICIb,
OTIHCHIBAIOIITYIO
UCCIIeyeMbIC SBJICHUS
peIMETHOM 00IaCTH.
[Ipennaraer
MPOTPaMMHBIE KOMITJICKCHI
KOMITBIOTEPHOTO
MOJICITUPOBAHHSI,
HeOoOXOoqMBIE I
peIIeHUs U TOTOBUT
BXOJIHBIE JJAHHBIE.

e llHTEpakTUBHbBIC
MPAKTUYECKUE 3aHATHS;
e lHTepakTUBHBIE
JIEKIINH;

e [IpakTnueckue
3aHSTHUS;

o Jlekiuuy;

e CamocTosTenbHast
pabora;

e [loaroroBka u caaua
JK3aMeHa / 3a4eTa;

e KonrtpomnbHas pabora;
e Ortuer o
WHIUBUIYTEHOMY
3aJaHUIO;

e Ormpoc Ha 3aHATHSIX;
o KoHCIIEKT
CaMOIIOJITOTOBKH,

e 3auer;

METOZAOB U OTPAHUYECHHUS,
HAaKJIaJ[bIBA€MbIC HA
MaTeMaTH4ECKYIO MOJEb.
IIpousBoauT unciaeHHOE
MOJEJIIMPOBAHUE SIBIICHMUS,
HCCIIEyEMOTO B XOZIE
npodeccuoHaIbHON
JIEeATEIbHOCTH.

e llHTEepakTUBHBIC
MIPAaKTUYECKUE 3aHATHS;
e CamocTrosTenbHas
pabora;

e Ortuer o
WH/IMBUTYaJIbHOMY
3aJaHHIO,;

e 3auer;

Cocrasn

OtnnyHO
(BBICOKHI YPOBEHb)

3HarThb

e HasbiBaer Bce
CCTCCTBCHHOHAYYHBIC
3aKOHBI,
XapaKTepHU3yIOIIHe
CYIIHOCTb ITPOOIIeM,
BO3HUKAKOIIUX B XOI€
npodeccruoHanbHON
NeSTeTbHOCTH,
OTOBapUBAET
OrpaHHUYCHUS.

e [lomHO MareMaTH4YeCKHU
OIMUCBIBACT UCCIICAYEMBIC

SIBIICHUSI TIPEIMETHOMN
o0racTu, cBOOOIHO
orepupyeT
MaTeMaTH4eCKHUMU
MTOHSITHSIMH.

dopmynTrupoBKa MOKa3aTesiei U KpUTepreB OIICHUBAHUS JaHHOW KOMITETEHIINH MPUBEIeHa B Tabmuile 8.
Tabnuna 8 — [lokazarenu U KpUTEPHUH OLIEHUBAHKS KOMIIETEHIIUM Ha dTanax

YMmeTh

e TloarorasimmBaet
MOJTHOE MaTeMaTHIECKOe
OTHCaHue
€CTECTBEHHOHAYIHBIX
3aKOHOB,
XapaKTePU3YIOIINX
CYIIHOCTb ITPOOIIeM,
BO3HUKAOIINX B XOIC
npodeccruoHanbHON
TSI TeTbHOCTH. ;

e PazpabarbiBaer
YHCIIEHHYIO
MaTeMaTHIECKYIO
MO/I€JTb, OTHCHIBAIOIITYIO
HCCIIeTyeMBbIC SIBIICHUS
MpeIMETHOM 00JIacTH.;

Bnanets

e CBoOomHO
paspabarsiBaeT
TpeOyeMble YHCIIEHHBIE
MaTEMAaTU4YCCKUEC
MOJIENIH, TOCTAaTOYHO
TOJTHO OMTUCHIBAOIIINE
UCCIIeyeMbI€ SIBICHUS
MpeIMeTHOM 001acTH.;
e PaccuuThiBaer
MOTPEIIHOCTH
MPHUMECHACMBIX
YHCIIEHHBIX METO/IOB U
000CHOBBIBAET
OTpaHUYEHMUS,
HaKJIaaIbIBACMbIC HA
MaTeMaTU4eCKYIO
MOJIEITb;
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e OmnpenenseT, Kakue
BO3MOKHOCTH KaKHX
porpaMm
KOMIIBLIOTEPHOTO
MOJIETTUPOBaHUS
MMOHAL00STCS IS
pEelIeHuUs, CIOCOOCH
MPEIIOKHUTD
aJbTEPHATHUBHL.

e OOOCHOBaHHO
npeayiaracT Hanoosee
MMOIXOIAIIINE
MPOrpaMMHBIC
KOMILIEKCEI
KOMITBIOTEPHOTO
MOJICTTUPOBAHHSI,
HeoOXoaMBIE I
pEIICHUS U TIOJTHOCTHIO
[TOArOTABJIMBAET BXOHEIE
IaHHEIE.;

e IIpousBoaut
YHCIICHHOE
MOACIINPOBAHUC ABJICHHA,
HCCIIETyeMOTO B XOJIE
npodeccruoHaNbHON
NeSITeIbHOCTH,
KOPPEKTHO
UHTEPIPETHPYET
pe3yJIbTarhl, AeaeT
BBIBOJIBL.;

Xoporro (6a30BbIi
YPOBEHD)

e HasrpiBaer
€CTCCTBEHHOHAYYHbBIC
3aKOHBI,
XapaKTePHU3YIOIIUe
CYIIHOCTb ITPOOIIeM,
BO3HHUKAIOIIHX B XOJ€
npodeccrnoHaIbHON
JEATEIILHOCTH. ;

e MaremMarnuecku
OIIMCHIBACT UCCIICTyeMbIe
SIBIICHUS TIPEIMETHON
o0JacTu.;

e Ormpenenser, Kakue
BO3MOXKHOCTH IPOrPaMM
KOMITBIOTEPHOTO
MO/JICTTHPOBAHHS
IMOHAT00ATCS JUIs
peIICHHS. ;

e BriOupaer u
MareMaTu4ecKH
OIHCHIBACT
€CTECTBEHHOHAYYHbBIC
3aKOHBI,
XapaKTepPHU3YIOIIHe
CYIIHOCTB ITPOOIIeM,
BO3HUKAIOIINX B XOJIE
npodeccrnoHaIbHON
NS TeIbHOCTH. ;

e BpiOupaer ynclieHHYIO
MaTreMaTu4ecKyko
MOJICITh, OITMCHIBAFOIILYFO
WCCIIETyeMbIC SIBJICHUS
MPEMETHOM 00JIACTH.;
e [Ipennaraer
MIPOrPaMMHBIC
KOMIUICKCBI
KOMITBIOTEPHOTO
MOJICITUPOBAHHUS,
HeOoOXoaUMBIE I
pElIeHUs U TOTOBUT
BXOJIHBIC JIaHHBIE.

e PaszpabareiBacT
YHCIICHHBIC
MareMaTH4eCKue
MOJIEJIY, OIMCHIBAIOIIINE
HCCIIeyeMbIE SIBJICHUS
peIMETHON 00J1acTH. ;
e PaccunThiBaeT
MOTPEITHOCTH
MIPUMEHSEMbIX
YHCJIICHHBIX METOJOB U
OTpaHUYCHUA,
HaKJIaJIbIBacMbIC Ha
MaTeMaTH4ECKYIO0
MOJIETIb.

e [IpousBoaut
YHCIICHHOE
MOJICTTUPOBAHKE SIBJICHHUS,
HCCJIEIYEMOTO B XOJI€
npodeccnoHaAIbHON
JIeSITeIbHOCTH.

VYIOBIETBOPUTEIILH
0 (TIOPOTOBBIH
YPOBEHB)

e Bribupaer
€CTECTBEHHOHAYYHbIE
3aKOHBI,
XapaKTepU3YHoLIe
CYIITHOCTH TIpo0IIeM,
BO3HUKAIOIUX B XOZI€
npogeccuoHanbHOM
NESTEBHOCTH.;

e [lonnmaer
MaTeMaTU4eCcKoe
OIIMCAHUE UCCIIETYEMBIX
SIBIICHUM PEIMETHOMN
001acTH.;

e BriOupaer nporpamMmbl
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS JIJIS
peleHus.;

e BriGupaer
€CTECTBEHHOHAYYHbIE
3aKOHBI,
XapaKTepU3YHoLIe
CYLIHOCTb IIpO0JIEM,
BO3HUKAOILUX B XOZ€
npodeccruoHanbHON
JESATENBHOCTH.

e [lonumaer
MIPEI0KEHHYIO
YHCIIEHHYIO
MaTeMaTH4ECKYIO
MO/IEb, OIMCHIBAIOLIYIO
HCCIeTyeMble SBJICHUS
MPEeMETHON 00JIacTH.;
o [lonumaer, Kakue
IIPOrpaMMHBIE
KOMITJIEKCBI
KOMITBIOTEPHOTO

e IIpoussoaur
YHUCIIEHHOE
MOZEIUPOBAHUE TUTIOBOM
3a/1a4M U3
npodeccuoHaIbHOM
JeSATEIbHOCTH. ;

e [Ipumenser
MPENI0KEHHBIE
YUCJICHHbBIE
MaTeMaTH4eCKUe
MOJIE€NIY, OUCHIBAIOIINE
HCCIeTyeMble SIBIICHUS
MIpEeIMETHOM 00JI1acTH.;
o [lonumaer, uem
000CHOBaHbI
MOTPEITHOCTH
MIPUMEHSAEMbIX
YUCJICHHBIX METOJIOB U
OTpaHUYECHUS,
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MOJIEJIMPOBAHMS M KaKM€ = HAaKJaJblBa€MbIC Ha
BXOJIHbIE JTAaHHBIE, MaTeMaTH4eCKYIO
HE0OXOTUMBI JUIs MOJIENb.;

peLIEHHs TOCTaBICHHON

TUIIOBOM 3aJauu.;

3 TunoBble KOHTPOJILHBbIE 32 IaHNUS
Jnst peanuzaiy BBILICTIEPEUUCICHHBIX 3a/1a4 OOy4eHHS! MCIOJB3YIOTCS TUIIOBBIE KOHTPOJIbHbBIC
3aJlaHusl WM MHbIE MaTepuaibl, HEOOXOIUMBIEC AJIs OLIEHKH 3HAHWUW, YMEHHI, HABBHIKOB U (WJIM) OIbITa
NEeSATENbHOCTH, XapaKTePU3YIOIIUX JTarnbl (OPMHUPOBAHUS KOMIIETEHIIMH B TIPOIECCE OCBOCHUS
00pa30BaTeIbHON IPOrpaMMBbl, B CJIEIYIOIIEM COCTABE.

3.1 Bonnpochl Ha caMONIOATOTOBKY

— llenu nepemeHHOro Toka. 'apMOHMYECKUI CUTHAJI. PeakTHUBHBIE AJIIEMEHTHI CXEMBI - KaTyIlKa
WHJIYKTUBHOCTH M KOHJEHcAarop. EMKOCTh KOHAEHCAaropa, MHAYKTHMBHOCTH Jpoccens. Pacuer uenu
IIEPEMEHHOI0 TOKa. AKTHBHas, peakTHBHas U IOJHAs MOIIHOCTh. bamaHc MomHocTel. DnekTpuyeckas
uens. HanpsbkeHue, TOK, CONPOTUBIEHHE, MOIIHOCTh. 3akoH OMa. 3akonsl Kupxroda: napamiensHoe u
MocJenoBaTeNibHOEe coequHeHrne npoBoaHUKOB. [Ipumenenue CJIAY s pacyera menu MOCTOSIHHOTO
Toka. bamanc mommuocTteil. [IporpammupoBanue, aaroput™m, nuki U BeiOop. [lommporpamma, o6nacTb
BUIVMOCTH TIEPEMEHHBIX, DNIOOaJbHBIE U JIOKAJIbHBIE TepeMeHHble. [apMoHHMueckas (QyHKIHS,
amIuInTyaa, yactora u ¢asza. Uccnenoanne ¢ynkiuii. Obnacts onpenenenus, ocooble Touku. [Ipenen
(GYHKIMHU B TOUKE, Mpeesbl Ha OECKOHEYHOCTH. beckoHeuHo Oorpiime u OECKOHEUHO MaJlble BEIMYHUHBL.
Bospactanue u yObiBaHue (YHKIIUH, MPOBEICHHE MPOU3BOAHON, AKCTPEMYMbI (YHKIMH U TOUKH
nepernba. AcumnTorsl. KoMmriekcHbIe dnciia, KOMIUIEKCHAs TUIOCKOCTh. JlekapToBa U moJiipHas cUcTeMa
KoopAauHAar. Monaynb M apryMeHT KOMIUIEKCHOTO uwMciia. JlekapToBO, TPUTOHOMETPUYECKOE U
[IOKAa3aTeJIbHOE MPEACTABICHUE KOMIUIEKCHOTO uyucia. Onepauud ¢ KOMIUIEKCHBIMH — YMCIIaMHU.
[IpuMeHeHne BEKTOPOB B HAyYHO-TEXHHMYECKHX pacdyeTax, BEKTOPHOE OMHCcaHue (U3MUYECKUX BEITUUMH.
[Ipoexkuun BekTopa. JIMHEHAs 3aBUCUMOCTH (HE3aBUCHUMOCTH) BEKTOpOB. Ormepaid ¢ BEKTOpaMH.
CkansipHOe, BEKTOPHOE U CMEIIaHHOE MpOou3BeneHne. Moayiib BEKTOpa, yrojl HakjioHa BekTopa. Cucrema
JTUHEHHBIX anreOpanyeckux ypaBHeHUH. TeopeMbl O CYIIECTBOBAHUM W E€IMHCTBEHHOCTH PEIICHUS
CJIAY. OchnoBHas u pacmmpennas marpunia CJIAY. Meton 'aycca = HIKOJBHBIA METOJ TOJCTAHOBOK.
[IpaBuno Kpamepa. Pemenne CJIAY uepe3 oOparHyro Marpuily. BekTop kak HampaBlIeHHBIH OTpPE30K
IpsIMOW B €BKJIMJIOBOM IPOCTPAHCTBE. Marpuiia Kak CUCTEMa BEKTOPOB-CTPOK U BEKTOPOB-CTOJIOLIOB.
ApudmeTrndeckue ornepanyy ¢ BEKTOpaMH U MaTpUIlaMH, MOAYIb BEKTOpa, yroil HakioHa. JIMHeliHas
3aBUCUMOCTH (HE3aBUCHUMOCTB) BEKTOpOB. OmpeienuTe b MaTpuUllbl, paHT MaTpHIlbl, 0OpaTHasi MaTpHUIla.
Paznoxenue onpenenurens 1no crpoke (croidily). DKBHUBaJIEHTHbIE MpeoOpa3oBaHus MaTpuilbl. Kopuu
ypaBHEHHUs. PelieHue HenMHEWHbIX ypaBHeHUH. [ paduueckuii cnocob otnenenus KopHe. YucneHHbli u
AHAJIUTUYECKUNA METO/IbI OUCKA KOPHEH.

3.2 3auér

— 1. Bpimucate MUHOP M BBIYUCIIUTH aNreOpanyeckoe JONOJHEHHE K 33JaHHOMY 3JIEMEHTY
Mmarpunbl. 2. [IpuBecTn Marpuily K TPEyrojbHOMY BUAY IyT€M SKBHBAJEHTHBIX NPeoOpa3oBaHUil €O
CTpOKaMH WM cTojOmamu. 3. BwruuciaeHue ompenenuTeNs MaTpUIbl PAa3lIOKEHUEM IO CTpOke. 4.
Beruucnenune panra Matpuisl. 5. Perenne cucteMbl TUHEHHBIX anreOpandyeckux ypaBHEHHH MO METOLy
Kpamepa. 6. Pemenue cuctembl TMHEHHBIX alreOpandecKkux ypaBHEeHUM 1o metony [aycca. 7. Pemenue
CHCTEMbl JIMHEHHBIX anreOpanyeckux ypaBHEHHUI uepe3 oOpaTHyro marpuily. 8. PelieHne MaTpuUYHBIX
ypaBHeHUN JOOBIM crmocoboM. 9. Iloctpouth o00paTHyr0 Marpuily K 3amaHHod marpuie. 10.
Apudmernueckue omepauuu ¢ marpuuamu. 11. BeramcnuTe Bce coOCTBEHHBIE uuciia Marpuubl. 12.
Berauciutes ogHO (1F060€) COOCTBEHHOE YHCIIO MAaTpPHIlbl, MOCTPOUTH COOCTBEHHBIH BEKTOpP, €My
COOTBETCTBYIOIIMM. 13. BBIUMCINTH CKaIspHOE M BEKTOPHOE NMPOM3BEIACHME 3aJaHHBIX BEKTOpOB. 14.
Beruucnute yronm wmexnay Bekropamu. 15. IlpomsBectm omepanmu ¢ Bekropamu 16. 3amada Ha
reOMETPUYECKOE BBIYHMCIIEHUE 4epe3 BeKTopbl 17. Omucare B3aMMHOE pAaCIOJIOXKEHUE ABYX 3aJaHHBIX
BEeKTOpOB 18. 3a1aHbl KOOPAUHATHI TPEX BEKTOPOB B M3BECTHOM Oazuce. MOXKHO JTU UX B3SITh B KAYECTBE
HoBoro 6aszuca? 19. 3anucarb ypaBHEHHE NPSIMOH, MPOXOASAIIEH depe3 3amaHHble ToukH. 20. 3amucarhb
ypaBHEHHE IPSIMOM, MPOXOAAIIEH yepe3 NaHHYI0 TOUKY MapajuieIbHO 3aJJaHHOMY BeKTopy. 21. 3anucarb
YPaBHEHUE IMJIOCKOCTH, IPOXOJAIIEH Uepe3 TpU 3aJaHHble TOUKU. 22. 3amucarb ypaBHEHHME IUIOCKOCTH,
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IIPOXOJAIIEH 4Yepe3 3aJaHHyI0 TOYKY M COAEpJKalled 3aJaHHyI0 INpsAMyro. 23. 3anucarb ypaBHEHHE
3aJJaHHOM OKPY)KHOCTU B MOJSIPHOM CHCTEME KOOpAWHAT. 24. 3amucarh ypaBHEHHE 3aJIaHHON MPAMOM
JIMHUM B MOJIIPHOM cucteme KoopauHar. 25. [Ipsmas 3anana napaMmerpuueckum ypaBHeHueM. Iloctpouts
oOmee ypaBHEHHE OJTOW TMPSMOM, BBIIUCATh BEKTOP HOPMaJM, HAMpaBIAIOMUNA BEKTOp. 26.
OxapakTepu30BaTh B3aUMHOE PACIIOJIIOKEHUE NPSIMBIX, 3aJaHHBIX CBOMMH OOIIMMM YpPAaBHEHMSIMH. 27.
Jlanbl KOOpAMHATBI BepUIMH NUpaMubl. HaliTu ypaBHeHHE TIPsSMOM, colepxkalield oJHy U3 rpaHeu. 28.
3alaH0 KAaHOHUYECKOE YpaBHEHHE KPHUBOM BTOPOIO IMOpsJKa Ha MIOCKOCTU. ONpenenuTs TUI KPUBOH,
BBINICATh €€ XapaKTepUCTUKU. 29. BRIUUCIUTD KOOPIUHATHI BEKTOPOB CTAPOro Oa3uca B HOBOM.

3.3 TeMbl HHAMBUAYAJIbHBIX 32IaHUH

— KomIiekcHble uncnia, KOMIUIEKCHas IUIOCKOCTh. /lekapToBa M mosisipHas cucreMa KOOpAMHAT.
Monayne ¥ apryMeHT KOMIUIEKCHOIO 4YHcia. JlekapToBO, TPUIOHOMETPUYECKOE M I10KA3aTEIbHOE
IPEJCTaBICHNE KOMIUIEKCHOrO yucia. Onepanuu ¢ KOMIUIEKCHBIMU 4uciaaMu. [IpuMeHeHne BeKTOpoB B
HAyYHO-TEXHUYECKHUX pacyeTax, BEKTOpHOE omnucaHue Qusnueckux BeanuuH. [Ipoexkuuu BekTopa.
Jlunelinas 3aBUCUMOCTb (HE3aBHCHMOCTb) BEKTOPOB. Onepanun ¢ Bektopamu. CKajiipHOE, BEKTOPHOE U
CMEIIaHHOE IIpou3BelneHue. Moy BEKTOpa, yroil HakjloHa Bekropa. Cucrema JHMHEHHBIX
anredpandeckux ypaBHeHHH. Teopemsl 0 cyliecTBoBaHUH B enuHCTBeHHOCTH pereHus CJIAY. OcHoBHas
n pacmmpenHas marpuna CJIAY. Meton I'aycca = mikonbHbIM MeTon noacraHoBok. [IpaBuno Kpamepa.
Pemenue CJIAY uepe3 oOpatHyro marpuily. BekTop kak HampaBieHHBIH OTPE30K MPSAMOM B €BKIUI0BOM
NPOCTpAaHCTBE. Marpuia Kak CHCTEMa BEKTOPOB-CTPOK M BEKTOPOB-CTOJOLOB. ApudmMeTnueckue
Olepally C BEKTOpaMHM M MaTpUllaMM, MOJYJb BEKTOpAa, Yrojl HakjoHa. JIluHeliHas 3aBUCHUMOCTb
(He3aBUCUMOCTb) BeKTOpOB. OnpenenuTesib MaTpUIlbl, paHI MaTpullbl, oOpaTHas Marpuua. Pasnoxenue
OIIpeleNIuTeNsl M0 CTpoKe (CTosOILy). DKBHUBAJICHTHBIE NpeoOpa3zoBaHuss Marpuilbl. KopHH ypaBHEHUs.
Pemienne HenmHeWHBIX YypaBHeHWH. [paduueckuii cmoco0® oraeneHuss KopHer. UYwucineHHBIH U
AHAJIUTUYECKUI METO/IbI TOMCKA KOPHEH.

— 1. Chopmynupyiite nepBbrit 3akoH Kupxroda. 2. Kak cBi3aHO HanpspKeHUE, CONMPOTUBIICHHUE U
ToK B pesuctope? 3. ChopmynupyiiTe 3aKOH COXpaHEHHS SHEPTHH B MIPHIOKESHUHU K OaJaHCy MOIITHOCTEH.
4. MomHoctb. ITo kakuMm aByM (opmMynaM MOXKHO BBIYMCIMTH MOLIHOCTH? 5. ChopMmyaupyiTe 3aKoH
Owma. 6. Moryr a1 TOKM UMETh oTpularenbHoe 3HaueHue? [louemy? 7. Ha3oBuTe equHUIIBI U3MEPEHUS
TOKa, HAMPSKEHUS, COMPOTHUBIIEHUS U MomHOCTH. 8. Chopmynupyiite Bropoit 3akoH Kupxroda. 9. Kakue
BUIBl AHAJIOTOBOM Momymsauuu Bbl 3Haere? 10. 3ammcare QopMmyny TapMOHHYECKOH (yHKIHWH,
nepeyncnuTh ee napamerpsl. 11. Kak noctpouts nudposoit curnan Ha rpaduke? 12. CymiecTByIOT i B
MPUPOJIE YUCTO LU(POBBIE CUTHAIIBI?

— 1. Kak BbIUMCINTH KOPEHb U3 OTpHULAreiabHOro uncia? 2. Kak Bbl IOHMMaeTe KOMIUIEKCHOE
yucio? Kak ero npeacraButh / n300pazuth? 3. Kak npeacraBisieTcsi KOMIUIEKCHOE YHCIIO B JEKaPTOBOM U
MIOJIIPHON CHCTEME KOoOpAMHAT? 4. YMeeTe Uil Bbl CTPOUTH MOJYJIb M apryMEHT KOMILJIEKCHOTO yncna? 5.
Kak u3Bneub kopeHb U3 KOMIUIEKCHOTO yncia? 6. CKoJbKO 3HAYCHU MMeeT KOpEeHb MATON cTeneHu us 17
Hapucyiite nx. 7. Kak u3y4ars kommiekcHble GyHKuuu? 8. YMeeTe JH BbI 3alKChIBaTh KOMIUIEKCHOE
YUCIO B TpUroHOMeTpuueckoil Qopme? 9. Kak BbUHCANTG BELIECTBEHHYI0 M MHHUMYI 4YacTu
KOMITJIEKCHOTO YMCJIa aHAJIMTUYECKU U yucieHHo? Bo3moxHo au 310 6e3 MathCAD? 10. Kak 3anucarp
KOMIUIEKCHOE 4MCII0 B mNokaszarenbHoi (opme? 11. Kakue apudmernyeckue omnepaunuu ¢ 3JIeMEHTaMH
KOMITJIEKCHOTO MPOCTPAHCTBA MOKHO Ipou3BoaAuTh? 12. YTo Takoe MHorozHauHas Qpynkuusa? Ilpuseaure
npumep. 13. Kak BBINIAIUT NMpOCTpaHCTBO KOMIUIEKCHBIX uucen? 14. Kak ynoOHee Bcero BO3BECTH
KOMITJIEKCHOE YHCJIO B CTENIEHB?

— 1. Chopmynupyiite nepsbiii 3akoH Kupxroda mist nenu nepemeHHoro toka. 2. Kak cBszaHo
HamnpspKEHUE, COMPOTUBIEHHE M TOK B pesucrope? 3. UTo Takoe aKTMBHOE CONPOTHBIEHHE, KaK OHO
CBSI3aHO C IOJHBIM COIPOTHBIEHHEM YydyacTKa Ienu mnepeMeHHoro toka? 4. Chopmynupyiite 3akoH
COXpaHEHUSl SHEPruu B NMPUIOKEHWU K OallaHCy MOIIHOCTEH LieNu MEepeMEeHHOro Toka. 5. Yto Takoe
MIOJTHOE CONPOTHBIICHUE ydacTka nenu? 3anummre popmyny. 6. Kak cBsi3aHO BEKTOpPHOE (KOMILIEKCHOE)
MIpeJICTaBICHNE HaNpsHKeHUs U popMa ero rapMoHudeckoro curtana? 7. HazoBure equHUIbI U3MEPEHUS
IIOJIHOM, aKTMBHOW M peakTHBHOM MomHocTell. Kak oHm cBszanbpl? 8. Kak BblUMCISETCS aKTHUBHas
MOIIHOCTh ucTouHuKa? 9. Chopmynupyiite 6ananc MolurHocTel B 1enu nepeMenHoro toka. 10. Ilonnas
MouHocTh. Ilo kakuM (opmynaMm MoxkHO BbUMCIUTH MouHOCTH? 11. Chopmynupyiite 3akoH Oma s
LeNu NepPeMEeHHOro Toka. 12. MoryT Jiu TOKM MMETh OTpHUIATEIbHOE 3HAYEHHE B LIEMH MEPEMEHHOTrO
Toka? 13. Ha uTo pacxomyercst SHEprusi akTUBHOIO COINPOTHBIIEHUS ydacTka nenu? Kak Berumcisiercs
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BEJIMYMHA NOTpauyeHHOW MomHocTH? 14. Kak m3MeHsieTcss BEKTOp KOMIUIEKCHOTO MPEACTABIEHUS TOKa
Nnpyu uU3MeHeHuu BpeMeHu? 15. HazoBuTe eauHUIBI U3MEPEHUs] TOKA, HANpPsHKEHHUs, COMPOTHUBICHHUS U
mMotHocTH. 16. Chopmymnupyiite Bropoii 3akon Kupxroda mis nenu nepemernoro Toka. 17. Kak csizano
HanpsHKEHUE, COMPOTUBIICHUE U TOK B KoHAeHcaTtope? 18. UTo Takoe peakKTUBHOE COMPOTUBIECHUE, KAKOE
oHO ObiBaeT? Kak OHO CBSI3aHO C MOJHBIM COIPOTHBICHHEM ydyacTKa LN nepeMeHHoro Toka? 19. B yem
COCTOMT MJIesl MPEJCTaBICHUS FapMOHHYECKOT0 CHUTHalla KOMILJIEKCHOW mepeMeHHOU? Kak m3MeHnsiercs
yron? 20. Kak cBsizaHO BEKTOpHOE (KOMIUIEKCHOE) MPEJCTaBICHUE TOKa W (opMa €ro rapMOHHYECKOTO
curnana? 21. Kak cBsizaHo HampsiKE€HUE, CONIPOTUBJICHUE U TOK B KaTyllKe MHAYKTUBHOCTU? 22. Ha 4uro
pacxodyeTcsi SHeprus peakTHMBHOro »siemeHTa uenu? Kak BblUMCIIeTCs BeJlIMYMHA IOTPAue€HHOU
MomHocTtH? 23. Yem oriauvaercss MrHoBeHHas (TmosiHas) (asa curHaiza oT HadalbHOM ero ¢asbl?
3anummre Gopmyay.

3.4 TeMbI OIIPOCOB HA 3AHATHSAX

— 1. Kak nonsiTue BEKTOp N-MEpHOT0 MPOCTPAHCTBA CBA3aHO CO IIKOJHHBIM MOHSTHEM BEKTOpa
(manpasnieHHOTO OTpe3ka)? 2. Uto Takoe nuHelHas komOuHaIus BekTopoB? 3. Uto Takoe cuia JlopeHma?
UYemy oHa paBHa? 4. JlaiiTe olnpeneneHne CKaIsIpHOTO IPOU3BEAEHUS BEKTOPOB. ONUIINTE €ro CBOICTBA.
5. Kakue BeKTOpbl Ha3bIBaIOTCA JIMHEMHO 3aBUCUMbIMU? [laiiTe cTporoe ompezneneHue. 6. [laiite
OIIpe/IETICHUE BEKTOPHOIO IIPOM3BEEHUS BEeKTOpoB. OnuiuTe ero cpoiictBa. 7. Kak onpenenurs yucio
JIMHEWHO HE3aBHUCHUMBIX BEKTOpPOB B cucteme? 8. UTo Takoe CMEIIaHHOE NpPOW3BEACHHE BEKTOPOB? 9.
Kakne BekTOpBl Ha3bIBalOTCS COOCTBEHHBIMH BEKTOpamMH Marpuilbl? UTO Takoe COOCTBEHHBIC YHCIA
Marpuibl? 10. Kakue BeKTOpbl Ha3bIBAIOTCS JIUHEMHO He3aBUCUMbIMU? [laliTe cTporoe onpenenenue. 11.
Uto Ttakoe 6a3uc? OproHopmupoBanHbld 0Oazuc? 12. Kakas cuctema BEKTOPOB MOXKET CUHUTATHCSA
6asucom? 13. Kak Beruuciuth cuiy Jlopenia B MarautHom none? B snekrpomarautaom none? 14. Kak
Bbl TIOHMMAaeTe IOHATUE JIMHEHHbIM omneparop? Kak 3To monsTHe cBsizaHo ¢ Marpuuen? 15. Kak
OTIpEe/IeTUTh, pa3pelinMa Ju cucTeMa anredpandeckux ypaBHeHuit? 16. Ecnu cucrema mmeer pemieHus,
TO KakK OIpeNenuTh, ckoibko ux? 17. Kak ornenuth 3aBUcCHMMBIE epeMEHHbIE OT CBOOOIHBIX? CKOJIBKO
ux? 18. Uro rakoe pacmmpenHas marpunua cucrembl? 19. Uro takoe panr CJIAY? UeM OH oTiinyaeTcs OT
panra marpuiiel CJIAY? 20. B uem cmbicn metona [Maycca pemenus CJIAY? 21. Kak pemuts CJIAY no
Merony Kpamepa? MoXHO M pemIuTh BBIPOXKJIECHHYIO cucTteMy? 22. Kakue MeTonbl NOMCKa peleHui
CJIAY Bam u3BectHbI? 23. Kak pemuts CJIAY, ecnu onpenenurens MaTpuilbl paBeH 07

3.5 TeMbI KOHTPOJIBHBIX PadoT

— 1. Kak nosstue BEKTOp N-MEPHOIO MPOCTPAHCTBA CBA3AHO CO IIKOJBHBIM IOHATHEM BEKTOpa
(HampaBieHHOTro oTpe3ka)? 2. Uto Takoe JuHeHHas komOuHaius BekTopoB? 3. Yto Takoe cuia Jlopenna?
UYemy oHa paBHa? 4. JlaiiTe omnpeneneHne CKalIsipHOTO IPOU3BEAEHUS BEKTOpOB. ONUIINTE €ro CBOICTBA.
5. Kakue BeKTOpBI Ha3bIBalOTCA JIMHEWHO 3aBUcHMMbIMU? J[laliTe crporoe omnpeneneHue. 6. Jlaiite
oTpe/ieJIeHNe BEKTOPHOrO MPOU3BeeHUsl BeKTopoB. OnuiuTe ero cpoictBa. 7. Kak omnpenenuts yucio
JUHENHO HE3aBUCHMBIX BEKTOpPOB B cucteme? 8. UTo Takoe cCMelIaHHOE MPOU3BENEHUE BEKTOPOB? 9.
Kakue BekTOphl Ha3bIBalOTCS COOCTBEHHBIMH BEKTOpaMU MaTpullbl? YTo Takoe COOCTBEHHBIE YHUCIA
Marpuupl? 10. Kakue BEeKTOpBI Ha3bIBAIOTCS JIMHEHHO He3aBUCUMBIMK? JlaiiTe cTporoe onpexaeneHue. 11.
Uto Ttakoe 6a3uc? OproHopmupoBaHHbd 0Oazuc? 12. Kakas cuctema BEKTOPOB MOXKET CUHUTATHCA
6azucom? 13. Kak Beruucnuth cuiny Jlopenua B MaruutHOM none? B anekrpomarnutHom mnomue? 14. Kak
Bbl TIOHMMAaeTe MOHATUE JMHEWHHbIM omneparop? Kak 3To monsTHe cBsizaHo ¢ Marpuuen? 15. Kak
OIpeNeNInTh, pa3peliuMa JIM cucTeMa ainredpandeckux ypaBHeHuil? 16. Ecnu cucrema nMeer peieHus,
TO KakK OIpeNeNuTh, ckoibko ux? 17. Kak ornenuts 3aBUCHUMBIE NepeMeHHbIE OT CBOOOIHBIX? CKOJIBKO
ux? 18. Yro takoe pacmmpenHas marpuna cucreMsl? 19. Uro takoe panr CJIAY? UeMm oH oTinMuaeTcs oT
panra marpuiel CJIAY? 20. B yem cmbicn merona [Maycca pemenus CJIAY? 21. Kak pemuts CJIAY mo
Metony Kpamepa? MoXHO /M pelInTh BBIPOXKIEHHYIO cuctemy? 22. Kaknue MeTonbl MOMCKa pEelIeHUH
CJIAY Bam u3BectHbI? 23. Kak pemute CJIAY, ecnu onpeaenuTens MaTpuibl paBeH 0?7

3.6 Tembl KOHTPOJIBLHBIX padoT
— 1. Kak Bbl nonumaere nonarue marpuna? Bekrtop? 2. Kak noHsTHE BEKTOp N-MEPHOIO
MPOCTPAHCTBA CBA3AaHO CO IIKOJBHBIM TOHSTHEM BEKTOpa (HampaBieHHOTO oTpe3ka)? 3. Uro Takoe
BEKTOP-CTPOKa U BeKTOp-cTosnOer MaTpulisl? 4. Uto Takoe TpaHCIIOHUPOBaHUE MaTpuIlbl? 5. SIBnsiercs mu
MaTpu4yHOE IMPOU3BEIECHWE KOMMYTaTUBHBIM? A uid KBaapaTHbIXx Marpun? 6. Kak BbIYHCIUTH
onpenenutens Marpuibl? 7. Kak 3agare marpuiy (Bektop) B MathCAD? PasnugaroTcs au 3TH OHATHSA?
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8. Uro Takoe JMHENHBIE omepanuu ¢ Marpuuamu, Bekropamu? 9. Kakue omepanuu Haj CTpOKaMu
(cTonOmamu) MaTpuUIlbl HA3BIBAIOTCS «IKBUBAJIEHTHBIE TTpeoOpa3oBanus»? [louemy? 10. Kak BbrauciauTh
OTIpEICTTUTENIb MATPHIIBI pa3iokeHueM 1o crpoke (crondimy)? 11. Kak ¢ momometo cpencte MathCAD
BBIZICJIUTHh HYXXHBIN cTon0e Marpuiisl? 12. Kakue oneparuy ¢ MaTpuiiaMu MOXKHO Tipou3Boauth? 13. Uto
takoe oOparHas marpuna? Korma ona cymectByetr? 14. Uto Takoe nuHEHHAss KOMOWHAIMS BEKTOPOB? 15.
Kak ¢ momompro cpencte MathCAD BbiIenuTh HYKHYHO CTpOKy marpuibl? 16. Uto Takoe oOparHas
marpuna? Kak 310 moHsitue cBsizaHo ¢ oOparHeiM umciaoMm? 17. Kak BeinenuTh TpeOyemblit pparMeHT
(mogmarpuiy) 3amanHor marpuiibl B MathCAD? 18. Kak BeIIAAuT MaTpuvHas equHua? MaTpudHbIi
Honmb? 19. Kak u3MeHsieTcs ompenenuTelh MaTpullbl MPU SKBUBAJICHTHBIX MPEOOPA30BAHUAX CTPOK,
cton61oB Marpuibl? 20. Kak BEIMHCINTE OOpaTHYIO MaTpHUIly depe3 ajareOpandeckue aonoHeHus? 21.
Kakue BexTOpbl Ha3bIBalOTCS JMHEWHO 3aBucuMbIMU? JlaiiTe cTporoe ompenenenue. 22. Uto Takoe
onpenenutenb marpunpl? 23. Kakas marpuinia HaszwiBaeTcs auaroHainbHou? TpeyronmphHoit? 24. Kakue
MaTpuIlbl MOXKHO TepeMHOokarb? 25. Kakue BeKTOpbl Ha3bIBAIOTCS JIMHEHMHO He3aBUcUMbIMHU? [laiiTe
cTporoe ompenenenue. 26. Kak BenmuunHa ompenenuTeNss CBA3aHO C YUCIOM JIMHEHHO HE3aBHCHUMBIX
CTpOK (cTONO1OB) KBagpaTHOi Marpuubl? 27. Yto Takoe panr marpuibl? Kak 3HaueHue paHra cBSI3aHO C
onpenenutenem? 28. Kak cBs3aHO CyllecTBOBaHME OOpaTHOW MaTPHIBI U BEJIMUKMHA ompenenutens? 29.
Kak n3mensiercs onpenenuTesnb MaTpulbl IpU e yMHOXkeHUH Ha uncio? 30. Yto takoe paHr MaTpuilbl?
Kak ero paccunrars? Kak on Beraucisercs 8 MathCAD?

4 MeTonnyecKkne MaTepHasbl
Jlnst obecrieueHus mporecca 00ydeHHs W PEIICHHs 3aad O0yUYCHUs MCIOJB3YIOTCS CICIYIOIIIE
MarepUalIbl:
— METOAMYECKHE MAaTepualibl, OIpEACIIONINe MPOLEAYPhl OLICHUBAHUS 3HAHUM, YMCHHH,
HAaBBIKOB ¥ (WMJIM) OIBITA JCATEIBHOCTH, XapaKTEPU3YIOIIMX OTarbl (Op-MUPOBAHHS KOMIICTCHIIUH,
cortacHo 1. 12 paGodeild mporpaMMel.

4.1. OcHoBHas JuTEpaTrypa

1. Muxanpuenko C.I. TIpodeccronanbible MaTeMaTHdecKue MakeThl [DIEKTPOHHBIN pecypce]:
Yueonoe nocobue / C. I'. MuxansueHko; TOMCKUIl rocynapcTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS
paaunosnekTponuky, Kadeapa npoMbIIIeHHON SMEKTPOHUKU. — DIEKTPOH. TEKCTOBBIE AaH. — Tomck : [O.
n.], 2013. - on-line, 78 c¢. wn., Tabn. — bubmorp.: c. 74. [DnekTpoHHBIH pecypc]. -
http://ie.tusur.ru/docs/msg/pmp.rar

2. Muxanpuenko Cepreit ['emnanbeBnu HMHpOpManmoHHOE oOecliedeHHE 3aad pacdyera u
MPOEKTUPOBaHUS deKTprueckux cxem: MoHorp. / C. I. Muxansuenko. — Tomck: M3a-Bo Tomck. roc. yH-
Ta CHUCTEM YIp. U paauodnekrporuku, 2016. — 200 c. : wi., Tabn. — bubmuorp.: c. 192. [DnekTpoHHbII
pecypc]. - http://ie.tusur.ru/docs/msg/pmp.rar

4.2. JlonosHuTEIbHAS JUTEpPaTypa

1. KommbroTepHble TEXHOJIOTHH B HayKe, 00pa30BaHUU U MPOU3BOJCTBE AEKTPOHHON TEXHUKH /
Kpyunnun B.B., TanoBunkuii FO.H., Xomuu C.JI. — Tomck, 2012. — 154 c. [OnekTpoHHbIN pecypc]| -
Pexxum noctyma: http://edu.tusur.ru/training/publications/967, cBOGOHBI.

2. HWudopmaruxa. bazossiit kypc: YueOnuk ans By30oB / C. B. CumonoBuu [u 1p.] ; pen. C. B.
CumonoBw. — 2-¢ u3n. — CII6. : [Turtep, 2007. — 639 c. (Hammuue B 6udmuoreke TYCVYP - 57 7k3.)

3. Muxansuenko C. TI. IlpodeccuonanpHble MaTeMaTHueckue MakeTsl. JlabopaTopHbIi
npaktukyM / C. I MuxanpueHko; TOMCKHII TOCyapCTBEHHBI YHHMBEPCUTET CHCTEM YIpPABIEHUS U
panuoanexktponuku, Kadpenpa npomeinuieHHoi snexktponuku — Tomck: TYCVYP, 2017. — 84 c.: ni., Tabm.,
npui. — bubnuorp.: ¢. 65. [DaekrponHsIii pecypc]. - http://ie.tusur.ru/docs/msg/pmp.rar

4.3. O0s13aTesbHbIE YUeOHO-MeTOAHYECKUE MOCOOH s
1. Muxanpuenko C.I. Hudopmanmonnsie TtexHomoruu. Yacte 2. IIpodeccuonanbHble
MaTeMaTH4eCKue MakeThl: PyKOBOJACTBO MO OpraHM3allMd CcaMOCTOSTeNbHON pabotel crynentoB / C. I.
MuxanpueHko; TOMCKHI TOCYapCTBEHHBIN YHHBEPCUTET CHCTEM YIPABICHUS U PAIUOIEKTPOHUKH,
Kadenpa mpombinuiennoit snexkrponuku — Tomck: TYCVYP, 2016. — 130 c. : wun., Tabn., npui. —

bubnuorp.: c. 101. [DnekTponHsIit pecypce]. - http://ie.tusur.ru/docs/msg/pmp.rar
2. Muxanpuenko C. I'. TIpodeccnoHanpHble MaTeMaTHYECKUE TAKETHI. Y4YeOHO-METOINIECKOEe
nocobue Mo mpomeneHHI0 Hpaktuueckux pabdor / C. I Muxanpuenko; Tomckuil rocynapcTBeHHBIH
YHUBEPCUTET CUCTEM YIpPABIEHUS U PaguodIeKTpoHHKH, Kadenpa mpoMBIIIIEHHOW 3IEKTPOHUKH —
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Tomck: TYCVYP, 2017. — 86 c. : wn., Tabmn., npun. — bubmuorp.: c. 72. [DnekrpoHHBIH pecypc]. -
http://ie.tusur.ru/docs/msg/pmp.rar

4.4. ba3bl JaHHBIX, HH(POPMAIIMOHHO CTIPABOYHBIE U MOUCKOBbIE CHCTEMBI

1. Mathematica. Cucrema xomnbioTepHOH anreOpel kommanuum  Wolfram  Research.
Odunmanpupiii  cadTt kommanuu Wolfram Research http://www.wolfram.com. Cnoco6 nocrymna:
http://www.wolfram.com/mathematica/.

2. Maple. IlporpamMmHBIii TakeT KOMIBIOTEpHOW anreOpbl kommaHuu Waterloo Maple Inc.
OdunmanbHbIT cauT: http://www.maplesoft.com/. Croco6 JOCTyTa:
http://www.maplesoft.com/products/Maple/index.aspx.

3. MatLab. [IlakeT MareMaTHYeCKUX W WHXXEHEPHBIX BbIYMCICHUH. OQuuuanbHbelii caiT
KOMIIaHUHU-Pa3paboTIHKa MathWorks http://www.mathworks.com/. Cnoco6 JOCTYyTIA:
http://www.mathworks.com/products/matlab/.

4, MathCad. Cucrema KOMIBIOTEpHBIX BbIUMCICHUNA. OQUIUMaIbHbIA CaUT KOMIIAHWUU-
pa3paboTunka Mathsoft http://www.mathsoft.com/, B coCTaBe PTC Community
http://communities.ptc.com. Croco6 JOCTYyIIA: http://www.mathcad.com/,
http://communities.ptc.com/community/mathcad
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