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

JINCT COTJIACOBAHUIA
PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeOoBaHuii dDexepanbHoro locygapcTBEHHOTO
oOpa3oBarenbHOTO craHgapra Beicmiero obOpazoBanus (OPI'OC BO) mo HampaBieHUIO TOATOTOBKU
(cnermmanpHOCTH) 11.03.04 DrnexkTpoHWMKAa W HAHOAJIEKTPOHHWKaA, yTBepkaeHHoro 2015-03-12 rona,

paccCMOTpeHa W YTBEp)KIeHa Ha 3acenaHud Kadempbl «  » 20 roma, MpOTOKOI
Ne .

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

3aBeayromuii ooecneunBaronieit kad.
IIp> Muxanpuenxo C. I

Pabouas nporpamMma cormnacoBana ¢ pakyabTeToM, Mpo(UINpyIoLIel U BeITycKatole kadeapamu
HAaIpaBJICHUS MMOJATOTOBKH (CHEIUAIBHOCTH).

Hexan ®OT Boponun A. 1.

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

OKCIepTHI:

3am. 3aB. Kadeapoit o
METOIMYECKOl paboTe, 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 Bo3MmokHocTeld CAE cucrem mpodeccruoHanbHOW MareMaTWKH, OH TPECieayeT
CJIEYIOLINE 1IN

* IOJITOTOBUTH 00y4aeMOT0 K MPAKTHUYECKOH eATEIFHOCTU B O0JIACTH ANIEKTPOHUKHU, IPUBUTH EMY
YMEHHUE II0JIb30BaThCsl COBPEMEHHBIM IPOrpPaMMHBIM O0€cliedeHUueM JUis OBICTPOro IOJy4EHUs
Pe3yJIbTaTOB HAYYHBIX U IPAKTUYECKUX BBIUMCICHUN;

* o0ecrieynTh NPUBSA3KY LIKOJIBbHBIX 3HAHUN 110 €CTECTBEHHOHAYYHBIM U TOYHBIM JUCIMILIMHAM K
O00BEKTHOMY TPOCTPAHCTBY AJIEKTPOHUKH, YTO IO3BOJUT CTYICHTY MSTKO BIHUTHCS B CTYICHUYECKYIO
JKU3Hb U JIETKO BOCIIPUHUMATh JJa)Ke CII0KHBIN TEOPETUUECKUN MaTepuall;

* 00ecrneunTh HAMISAHOCTh TEOPETHUECKOT0 Marepuaia, U BCEIUTb B CTYAEHTA YBEPEHHOCTh B
COOCTBEHHBIX CHJIaX, IIOMOYb €MY IIPEOJOJIETh IIKOJIBHBIA CTpax Mepe] IPOMO3AKMMU BBIYMCICHUAMU,
BBIPOBHSATH YPOBEHb ITOATOTOBKY CTYAEHTOB | Kypca.

1.2. 3agaum IMCHUIIITHHBI

—  JIns BbIMOIHEHUs yKa3aHHBIX BBIIIE L€ B paMKax Kypca pellatoTcs CleAyroIue 3a1a4u:

— ¢ II0O3HAKOMHUTbCA C HaubOosiee NOMYISIPHBIMU MPO(PECCHOHAIBHBIMUA MaTeMaTHueCKUMHU
[aKeTaMy, 3HaTh WX CHEUM(UKY W Ha3HAYEHUE, YACHUTh HUX CHJbHBbIE U cjabble CTOPOHBI JUIS
00OCHOBAaHHOTO BHIOOpA TOTO WJIM MHOTO BBIYHMCIMTEIBHOTO MAKeTa B MPOIECCE PEUICHUs y4eOHBIX M
po¢eCCUOHANIBHBIX 3a/1a4;

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

— * DOJy4YeHHE KOMIETEHIIMH, IO3BOJIAIOIIMX JEJaTh CTPAaTerHuyecKyl0 OLEHKY pelacMon
MaTeMaTH4YeCKOM 3a7add, OCHOBBIBAIOILYIOCS Ha T[OHUMAHUM U SICHOM IIPEJICTaBICHUU LENU
UCCIIeIOBAaHUN M aOCTparupoBaHUM OT I1a0JOHOB U AJITOPUTMOB MOMCKa perieHui. [ToMck KOHKpeTHOro
YHCIIOBOTO pemieHus o0ydaeMslii generupyer cucreme MathCAD;

— ¢ IPUMEHUTH MOJyYEHHbIE 3HAHUSI 1 OCBOCHHBIM MHCTPYMEHTapuil Ha MPAKTUYECKUX 3a7a4ax
U3 KYpCOB MaTeMaTHKU U (PU3UKH;

— ¢ OCBOUTb OCHOBHBIE IIpUEMBbI OOpPAOOTKU U NPEICTABICHUs SKCIEPUMEHTATIbHbBIX JAHHBIX,
MOJYYEHHBIX B paMKaX y4eOHOro mpoliecca, UCCIe0BaTeIbCKOM UiTH MPO(peCCHOHAIBHOM eI TeIbHOCTH.

2. MecTto nucuuniaunbl B crpykrype OITIOII

Huctunnuna «[Ipogeccuonansupie MmareMarnueckue nakets» (b1.B./IB.2.2) otHocuTCs K G510Ky
1 (BapuaTuBHas 4acTh).

[IpenmecTByroMMH  JUCUMIIMHAMY, (OPMHUPYIOIIMMU  HadallbHbIE 3HAHUSA, SBISAIOTCA
CJIEYIOINE TUCLIUTIIINHBL: .

[TocrneayromuMu IUCHUIUIMHAMU SIBIISIOTCS: 3allUTa BBIMTYCKHOW KBaJIM(QHUKAIIMOHHON pPaboOThI,
BKJIOYasl TOATOTOBKY K IPOLEAYpE 3alMThl W MPOLEAYPY 3aluThl, MeToabl aHaiM3a M pacyera
AIIEKTPOHHBIX CXEM, TeopeTHyecKrne OCHOBBI AIEKTPOTEXHUKH, TeopHs aBTOMATUYECKOIO YIPaBIICHUS,
OHepreTuveckast INEKTPOHUKA.

3. TpeOoBaHuUs K pe3yJbTATAM OCBOCHHS IMCIHUIIIHHbI

[Tponecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

—  OIIK-2 crocoOHOCTBIO BBISBISTH €CTECTBEHHOHAYUHYIO CYLIHOCTH MPOOJIEM, BO3HUKAIOIIUX
B XO/ie MPO(ECCHOHATBLHOU NEATENbHOCTH, MPUBIEKATh JJS WX PELICHHUs COOTBETCTBYIOIIMH (hHU3HKO-
MaTeMaTU4eCKUH anmapar;

— OIIK-9 cnocoOGHOCThIO MCIOIB30BaTh HaBBIKM PabOTHI ¢ KOMIBIOTEPOM, BIAJETh METOAAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTUH, COOII0AATh OCHOBHBIE TpeOOBaHUsI HHPOPMAIIMOHHOM 0€3011acCHOCTH;

— TIIK-1 cnocoGHOCTBIO CTpPOUTH MpocTeimue (u3nyeckue M MareMaTH4YecKhue MOJeNH
npubOpoOB, CXeM, YCTPOWCTB M YCTAaHOBOK DJIEKTPOHUKM U  HAHORIEKTPOHMKH  Pa3IMYHOIO
(GYHKIMOHAJIBHOIO Ha3HA4YeHMs, a TAaKKe HCIOIb30BaTh CTaHJAPTHBIE IPOrPaMMHBIE CPEICTBA HX
KOMITBIOTEPHOTO MOJEJINPOBAHNS;

B pesynbrare n3ydeHus JUCHUILUIMHBI CTYIEHT JOJKEH:
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— 3HaTh OCOOGHHOCTH TMPOPECCHOHATBHBIX MaTeMaTHYeCKUX IaKeTOB, OCOOCHHOCTH
npuMmeHenuss Mmaremarmuecknx CAE-cuctem ans perieHuss KOHKPETHBIX 3a1a4; BBIYUCIUTEIbHBIC
BO3MOXHOCTH MporpaMMHoro komruiekca MathCAD.

— yMeThb JaBaTb  CTPATErHMUeCKyl0  OICHKY  pellaeMoil  MaTeMaTW4ecKOW  3a/add,
OCHOBBIBAIONIYIOCS Ha MOHMMAHHUH M SICHOM TPEJCTABICHUH 1IEIM UCCIICOBAHUN M a0CTparupoBaHUH OT
mabJIOHOB M aJTOPUTMOB IOUCKA PEIICHHIA; MOMCK KOHKPETHOTO YHCIOBOTO PEIICHUS O0ydaeMbIi
nenerupyer cucreMe MathCAD. Hcroib30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JTUCIUIUIMH B
npodeccHoOHANBHON eATeNhbHOCTH, MPUMEHSATh METOIbl MaTeMaTUYeCKOrO aHAIM3a U MOJCIUPOBAHUS,
TEOPETHYECKOTO U OKCIEPUMEHTAJIBHOIO HCCICIOBaHMS. [IpUMEHSATh BO3MOKHOCTH YHCIACHHBIX M
aHATUTUYECKUX pacdeToB B cucreMe MathCAD s pemieHus: MpakTHYECKUX Y9eOHBIX M MHKEHEPHBIX
3ajad.

— BJAJeTh HABbIKAMH IPUBJICUYCHHUS COOTBETCTBYIOIIETO (PH3UKO-MAaTEeMAaTHYCCKOTO armapara
JUIS TIOMCKAa pEUICHHWS MPUKIAJHON 3alaud ¢ TPOBEPKHM CBOUX BBIUMCICHHA TIPH TIOMOIIU
po(eCCHOHANBHBIX MaTeMaTHYeCKUX cpel. Biaaerh HaBbIKAMH IUIAHUPOBAHUS CTPATErMHM IOKMCKA
pelIeHUsT TPaKTUYEeCKUX 33/ad W HUCIOJB30BaHUS CTAHAAPTHBIX MPOTPAMMHBIX CPEJICTB IS
KOMITBIOTEPHOTO MOJICITUPOBAHMS (PU3NYCCKUX M MATEMaTHYSCKHX MOJCNIeld MPUOOPOB, YCTPOWCTB U
YCTAaHOBOK DJJICKTPOHUKH M HAHOZJICKTPOHUKU PA3TUYHOTO (DYHKIIMOHAIBLHOTO Ha3HaueHUWs. BraaeTsb
OCHOBHBIMH METOJIaMH, CITOCOOAMHU M CpeJICTBaMU 00paOOTKM MH(OPMAIlMU, UMETh HABBIKH PaOOTHI C
KOMITBIOTEPOM KaK CPEJICTBOM YIIPABICHUS HHPOPMAILIHCH.

4. O0beM JMCUMILTHHBI M BUbI Y4eOHOH padoThI
OO01mas TpyI0eMKOCTh JUCUHUILIHNHBI cocTaBisieT 2.0 3aUueTHBIX eIUHUIIBI U MpeicTaBieHa B Tabmnuie 4.1.
Tabnuna 4.1 — TpygoeMKOCTh AUCIUTUIMHBI

Bupl yueOHOU A€ATEIbHOCTH Bcero vacos CemecTpsl
1 cemectp
AynuTOpHBIE 3aHATUA (BCETO) 36 36
[IpakTryeckue 3aHATUS 20 20
JlaGopaTropHbie 3aHATHS 16 16
W3 Hux B MHTEpaKTUBHOM (hopme 18 18
CamocTrosTenbHas pabota (Bcero) 36 36
Odopmiienre oT4eTOB 110 JTabOpaTOpHBIM paboTam 12 12
[IpopaboTka JIEKIIMOHHOTO MaTepraa 9 9
[TonroroBka K MpakTUYECKUM 3aHATUSAM, CEMHUHApAM 15 15
Bcero (0e3 rx3amena) 72 72
OO01mast TpPyI0eMKOCTh 72 72
3auetnsie Eqununet Tpynoemkoctu 2.0 2.0

5. ConepxaHue TMCUMILIUHBI

5.1. Pa3nenanl AMCHUILIMHBI H BUABI 3aHATHH
Paznensl AMCHUIIIIMHBL M BUABI 3aHSATHI NpUBEACHBI B Tabnwuie 5.1.
Tabmuma 5.1 — Pasgensl IUCIHUIIINHEL U BUABI 3aHATHA

dopmu
[Ipaktu Jlabopar CamocTosT Bcero ef\)/[ Hepy
HasBanwust pa3aenoB AUCHUTUTHHBI YecKue OpHbIe enpHas | 4vacos (6e3 COMIICTEH
3aHATUS paboTel  pabota 9K3aMeHa)
100701
1 cemectp
1 Pemennie HeNMMHENHBIX YpaBHEHUN B 4 0 4 8 OIIK-2,
MathCAD, uncieHHBIN 1 aHAJTUTUYCCKUAN OIIK-9
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METObI

2 UccnenoBanne GpyHKIUH: 0COOBIE TOUKH, 0 4 4 8 OIIK-2,

AKCTPEMYMBI, TIpeAeIbl GYHKITUN, aCUMIITOTHI OIIK-9,
[K-1

3 Onepanuu MaTpUYHON aareOpsl U UX 4 0 4 8 OIIK-2,

peanmm3anus B cpene MathCAD OIIK-9,
[1K-1

4 TIporpammuposanue B cpene MathCAD, 0 4 4 8 OIIK-2,

MCCIIEIOBAHKUE BUIOB aHAJIOTOBOW MOYJISILIMA OI1K-9,
[K-1

5 MeToab! penieHust CUCTEM JIMHEHHBIX 4 0 4 8 OIIK-2,

anreOpanvecKux ypaBHCHHI OIIK-9,
IK-1

6 BekropHasi reomeTpusi, TUHEHHAS 4 0 4 8 OIIK-2,

3aBUCUMOCTb BEKTOPOB, BEIPOXKICHHBIE OIIK-9,

ciyyau pemenusi CJIAY IK-1

7 3axon Oma, 3akoHbl Kupxroda, 0 4 4 8 OIIK-2,

npumeHenue CJIAY k 3amadyam pacuera nenu OI1K-9,

MOCTOSIHHOTO TOKA IK-1

8 KoMmmiekcHas MmaremMaTnka, MHOXKECTBA U 4 0 4 8 OI1K-9,

(GYHKIIMN Ha KOMIUIEKCHOH MJIOCKOCTH I1K-1

9 IlpencraBiaeHue PEaKTUBHBIX 3JIEMEHTOB 0 4 4 8 OIIK-2,

LENH B KOMIUIEKCHOM BHUJIE, pacyeT LEMU OI1K-9,

MEPEMEHHOTO TOKa [1K-1

Hroro 3a cemecTp 20 16 36 72

Hroro 20 16 36 72

5.2. Conep:xkanue pa3aesioB IMCHUIJIMHBI (T10 JEKIUSIM)
He npenycmorpeno PYII

5.3. Pazaesbl AMCHMILIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H € 00ecneYnBAKIUMHY (TPeAbITYIIUMHU)
U o0ecneynBaeMbIMU (MOCJIAETYIONIUMH) TUCHUNIMHAMUA

Paznmenbl OUCHUIUIMHBI ¥ MEXAMCUUIIMHAPHBIE CBS3M C 00€CNeYMBAIOIIMMU (TMPEABIAYIINMHA) |

oOecrieunBaeMbIMU (TIOCJIETYIOITUMU ) TUCITUTUIMHAMHE TPECTaB-JIeHbI B TabmuIe 5.3.

Tabnuua 5.3 - Pa3nesnsl AMCHUITITUHBI U MEKIUCITUTUIMHAPHBIE CBSI3U

Ne paznenoB gaHHON TUCHUIUIMHBL, 151 KOTOPBIX HEOOXOUMO U3yUEeHHE
HanMeHoBaHue AUCIMILINH o0ecreynBaroMX U 00eCceunBaeMbIX JUCIUIUINH

1 2 3 4 5 6 7 8 9

HOCJ'ICI[y}OH_II/Ie JAUCIHUITIIMHBI

1 3amuTa BEITYCKHON
KBaJIM(PUKALIMOHHON palboTHI,

BKJIIOYasl HOATOTOBKY K + + + + + + +
poueaype 3aluThl U

IpOUENYpY 3alUThI

2 Metozpl aHanM3a U pacyeTa + + + + + +
3IIEKTPOHHBIX CXEM

3 TeopeTnyeckue OCHOBBI + + + + +

AIEKTPOTEXHUKHU
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4 Teopuist aBTOMaTH4YECKOTO
yIpaBICHUS

5 DHepreTuyeckas
AIIEKTPOHUKA

+ + + + + + + + +

5.4. CooTBeTCTBHE KOMIIETEeHUIM, opMHUPYyeMbIX TP U3YyYEeHUH TUCHUILIIUHBI, 1 BUIOB 3aHATHIA
CooTBercTBHE KOMIETCHIIUH, (QOPMUPYEMBIX TPU U3YUYEHUW JTUCIUIUIMHBI, W BUIOB 3aHATUH
MPEACTABICHO B Tabnuie 5.4

Tabmuma 5.4 — CooTBeTcTBUE KOMIIETCHLUMH W BHJIOB 3aHATHH, (OPMUPYEMBIX TIpU H3yUCHHUH
JUCLHUILINHBI
Bunrnl 3anstuit
Komnerenim o
- [Ipaktuueckue Jlaboparopn CamocrosTensH OpMbI KOHTPOJIA
3aHATUSA bI€ 3aHATUS as pabora
OIIK-2 + + + OTyeT Mo MHIMBUIYAIIBHOMY 33JIaHUIO,
Koncnekr camonoaroroBku, OT4YeT 110
naboparopHoii pabore, Onpoc Ha
3aHATHAX
OIIK-9 + + + OTyeT N0 MHIMBHUYAIbBHOMY 33JJaHUIO,
Koncnekr camonoaroroBku, OTUYET 110
naboparopHoii pabote, Onpoc Ha
3aHATHAIX
[1K-1 + + + OtueT o MHJIMBUIYAJIbHOMY 3aJlaHUIO,
Otuer o naboparopHoii padote,
Ornpoc Ha 3aHATUAX

6. UaTepakTUBHBbIE MeTOABI M (OPMBbI OPraHU3ALMHN 00yUEeHHUS
TexHONMOTHH HHTEPAKTUBHOTO 00YyUYSHHS IPU PAa3HBIX (POpMax 3aHIATUI B yacax MPUBEACHBI B Tabiwmie 6.1
Tabnuna 6.1 — TexHOIOrMM HHTEPAKTUBHOIO 00YYEeHHUs IPU Pa3HbIX opMax 3aHATUH B yacax

NHTepakTuBH
WHTEepakTHBHBIC TPAKTUYCCKHUE bIC
Mertonbl p p Bcero
3aHATUSA 1a0opaTopHbI
€ 3aHATUsA
I cemectp
UccnenoBarenbckuii MeTO 4 4
TTouckoBeIit MeTOx 4 2
Pemenue cutyalinoHHbIX 3a/1a4 2 2 4
Hroro 3a cemectp: 10 8 18
Hroro 10 8 18
7. JlabopaTropHble padoThI
HaunmenoBanue nabopaTopHbIX paboT mpuBeIeHO B Tabmuiie 7.1.
Tabnuua 7.1 — HaumeHnoBanue 1a00paTopHBIX padboT
dopmupye
Tpynoe Eﬂﬂepy
Ha3zBanus pa3znenos »KaHUE JIAOOPATOPHBIX PabOT MKOCTh
a3 paszzaeno Conep e naboparop pabo OCTb, KOMITETEHII
uu
1 cemectp

2 UccnenoBanue ¢pyHkuuii: ocoosle  MccnenoBanue ¢pynkuunit. [loctpoenue 4 OIIK-2,
TOYKH, SKCTPEMYMBI, MIpeIebl rpaduxa pynkiuu B MathCAD. OcoOsble OIIK-9,
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(GYHKITUNA, aCUMIITOTHI

TOYKH, TIpeeIT GYHKITUH B TOUYKE,
npesenbl Ha O0ECKOHEYHOCTH. beckoHeuHO
OoJbIINEe U OECKOHEYHO MaJbie
BeJIMYMHBIL. Bo3pacranue u yobIBaHHe
(YHKIMH, TPOBEJCHUE TPOU3BOIHOM,
AKCTPEMYMBI (PYHKIIUU U TOUKH
neperuoa. ACUMIITOTHI.

Hroro

[K-1

4 [IporpaMMupoBaHUE B CPeIE
MathCAD, uccienoBanue BUI0B
aHAJIOrOBOM MOIYIISIIUU

7 3axon Oma, 3axonbl Kupxroda,
npumenenue CJIAY k 3agauam
pacuera 1enu MOoCTOSSHHOTO TOKa

[TporpaMMHBIC BO3MOXKHOCTH CPEJIbI
MathCAD. O6nacts BUIMMOCTH
JIOKAJIbHBIX MTEPEMEHHBIX.
[apmonundeckast GyHKIHSI, aMIUTATY/A,
gyacrora u ($aza. Moaysanus.
HccnenoBanre BUI0B aHAIOTOBOM
MOTYJISILIAH.

Hroro

Dnektpuueckas 1ens. Hanpsokenue, ToOk,
COINPOTHUBJIEHUE, MOIITHOCTh. 3akoH Oma.
WcTouHuK TOKA, MCTOYHUK HANIPSIKEHUS.
3akonsl Kupxroda. [lapannensnoe u
IOCJICAOBATEILHOC COCIUHCHHE
npoBoaHUKOB. [Ipumenenue CJIAY s
pacuera LenH MOCTOSTHHOTO ToKa. bamanc
MOIITHOCTEH.

Hroro

OIIK-2,
OIIK-9,
I1K-1

OIIK-2,
OIIK-9,
[K-1

9 [IpencraBieHue peakTUBHBIX
AJIEMEHTOB LIETIH B KOMIIJICKCHOM
BUJIE, pacueT LeNH IePeMEHHOr0 TOKa

Hroro 3a cemecTp

[lernu nepeMeHHOT0 TOKA.
["apMoHnueckuii curnasn. PeakTuBHbIe
AJIEMEHTBI CXeMbl. EMKOCTB
KOHJICHCATOpa, UHIYKTUBHOCTD
npoccens. [IpeacraBieHue peakTHBHBIX
AJIEMEHTOB IIETIH B KOMITJIEKCHOM BUJIE.
AKTHUBHOE, pE€aKTUBHOE U TIOJTHOE
conporuBieHue. Pacuer uenu
MEePEeMEeHHOTO0 ToKa. [ paduueckoe
MIPE/ICTABIICHNE KOMIUICKCHBIX BEJTUYHH.
AKTHUBHas, peakTUBHAs U MOJHAas
MOIIIHOCTH, OaIaHC MOIITHOCTCH.

4

Hroro

8. IIpakTHyeckue 3aHATUA (CEMUHAPBI)
Temaruka MpakTUYECKUX 3aHITHI (CEeMHUHAPOB) IPUBEACHO B TabnwuIe 8.1.
Tabnuna 8.1 — TemaTnka NPakKTUIECKUX 3aHITHIA (CEMHHAPOB)

16

OIIK-2,
OIIK-9,
[K-1

Hazpanus pa3aciioB

COI[ep)KaHI/IC MPaKTUYCCKUX 3aHATHMN

1 cemectp

Tpynoe
MKOCTb,

dopmupye
MBIE
KOMIICTCHI]
un

MathCAD, uncieHHEbIN 1

1 Pemenvie HenMHEWHBIX ypaBHEeHU B KOpHM TpaHCLIEHAEHTHOTO YpaBHEHMUSL.

Pemenne HenMMHENHBIX ypaBHEHUH B
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AHAJTUTUYECKUIT METOBI

MathCAD. I'padmuueckuii cnocod
oTzeneHus1 KOpHel. UnciieHHbIN 1
AHAIIUTUYECKAN METOABI YTOYHECHHUS
KOpHsl. TOYHOCTH BBIYUCIICHUH, YHACIIO
BEPHBIX 3HAKOB, IIOTPEIIHOCTD.

Hroro

3 Onepanuu MaTpU4IHON anreopsl U
ux peanuszanus B cpeae MathCAD

[TonsiTre BekTOpa U MaTpuilsl. Marpuia
KaK CHCTEMa BEKTOPOB-CTPOK H
BEKTOPOB-CTOJIOIOB. ApuMeTHIEeCKHE
OTIepaIuy C BEKTOPAMH U MATPHUIIAMH.
Jlunelinas 3aBUCHMOCTD
(HE3aBHCUMOCTH) BEKTOPOB.
Onpenenurenb MaTPUIIbl, PaHT MaTPHUIIbI,
oOparHasi MaTpuiia. DKBUBAJICHTHBIC
npeoOpazoBaHus MaTpuil. MeTozbl
pabotsl ¢ marpuriamu B MatCAD.

4

HUroro

OIIK-9,
[K-1

5 Meroas! penieHns: CUCTEM
JUHEHWHBIX anreOpandecKux
YpaBHEHUU

CucremMa IMHEHHBIX anredpandecKux
ypaBHenuit (CJIAY). Teopemsl o
CYLIECTBOBAHUH U €IMHCTBEHHOCTH
pemenust CJIAY. OcnoBHas u
pacmpennas marpuna CJIAY. Meron
I"aycca. [IpaBuno Kpamepa. Pemenne
CJIAY uepe3 00paTHYIO MaTpHILY.
CpenctBa MathCAD nnst pemenust
CJIAV.

Hrtoro

OIIK-2,
[K-1

6 BekTopHas reomeTpusi, IUHEHHAS
3aBUCUMOCTb BEKTOPOB,
BBIPOXKICHHBIE CITy4au PEIICHUS
CJIAY

8 KommiekcHas MaremMarHka,
MHOXXECTBA ¥ (PYHKIIMH HA
KOMILJIEKCHOM TITIOCKOCTH

Bektop. [IpumeHeHne BEKTOPOB B
HAyYHO-TEXHUYECKUX pacyeTax,
BEKTOPHOE OMUCAHUE PUINIECKUX
BEJINYMH. JINHEHAsd 3aBUCUMOCTD
(HEe3aBUCUMOCTH) BeKTOpoB. Omeparuu ¢
BekTopamu. CKaJIsipHOE, BEKTOPHOE U
CMEIIIaHHOE IIpou3BeneHue. Moaymns
BEKTOPA, YroJ HAKJIOHA BEKTOPA.
[Ipumepsl penienus 3a1a4 ¢ BEKTOpaMHU
Ha MathCAD.

Hroro

OcHoBa Teopun uncen. KommiekcHas
IJIOCKOCTh. /[ekapToBa v nojsipHas
CUCTEMA KOOpAMUHAT. MOIynb U apryMeHT
KOMIIJIEKCHOTO 4HcIia. [[ekapToBo,
TPUTOHOMETPUUECKOE U TIOKA3aTEIBHOE
MpeCTaBICHNE KOMITJIEKCHOTO YHCIa.
Onepanny ¢ KOMIUIEKCHBIMH YU CIIAMH.
KopeHb n-HOi1 cTeneHn U3 KOMILUIEKCHOTO
41CII1a, HEEUHCTBEHHOCTh KOMITJIEKCHBIX
¢byukumii. KommnekcHsle GyHKINH,
METOJI TPapUUECKOro MpeICTaBICHHS
KOMIUIEKCHOU (pyHKIIMH, 00pa3
MHOJKECTBA.
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Hroro

Hroro 3a cemecTp

20

Tabmure 9.1.

9. CamocrosiTesibHasA padoTa
Bunel camocrosTensHOil paboThl, TPYIOEMKOCTh M (OpMHUpyeMble KOMIETEHIIMH MPEICTaBICHBl B

Tabnuna 9.1 - Buasl camocTosTeNbHOM paboThl, TPYA0EMKOCTh U (POPMUPYEMbIE KOMITCTCHITIH

HazBanmns pa3aciion

Bunnl camocrositenbHOU
paboThI

Tpynoemk @opmupyemslie
OCTb, 4 = KOMIICTEHLIUU

DopMbl KOHTPOJIS

1 Pemmenue HeIMHENHBIX
ypaBHeHuii B MathCAD,
YHUCJICHHBIN 1

AHAJTUTHYECKUHA METOMIBI

1 cemectp

IloaroroBka k
MPAKTUYECKUM 3aHSATHUSIM,
ceMHHapam

3 OIIK-2, OIIK-9

Koncnekr
CaMOIIOATOTOBKH,
Ormpoc Ha
3aHATHIX, OTYeT

[TpopaboTka JIEKITMOHHOTO 1
i
Marepuasna ©
WHAUBHUIYaJIbHOM
Htoro 4 Yy 3aJ1aHHUIO
2 Uccnenosanue [TpopaboTka JIEKITMOHHOTO 1 OIIK-9, IIK-1, Ompoc Ha
¢GyHKIHMi: 0coOBIe TOUKH, Marepuasia OIIK-2 3aHITUsIX, OTUeT
OKCTPEMYMbL, [IPEEIbl OQOpMICHHE OTYETOB 110 3 1'I06J'Ia60paT0pHOI/I
KIIMA, aCUMIITOTBI T
(byrKmai, ac 0 nabopaTopHBIM paboTam pabote
Htoro
3 Onepanuu marpuunoid  [loaroroBka K OIIK-9, IIK-1, Ompoc Ha
anreOphl U UX peann3anus MPAKTHYSCKUM 3aHITHSIM, OIIK-2 3aHsATUAX, OTUET
B cpene MathCAD ceMHHapam o
[IpopaboTka JIEKITMOHHOTO 1 MHIBUYaIbHOM
Marepuala Y 3allaHmto
Htoro 4
4 TIporpammupoBanue B [Ipopa®oTka JeKIIMOHHOTO OIIK-2, OIIK-  Omnpoc Ha
cpene MathCAD, Marepuana 9, IIK-1 3aHATUAX, OTUeT
HCCIIE/I0BaHHE BU0B OdopMITEHTE OTIETOB 10 3 HO6J'Ia6OpaTOpHOI/I
HAJIOTOBOH M SITTAH T
aHATIOTOBOM MOZYTIAN nmabopaTopHBIM paboTam pabote
Htoro 4
5 Metoapl peuieHus IToaroroBka k OIIK-2, [IK-1, Omnpoc Ha
CHCTEM JIMHECHHBIX MPAKTHYECKUM 3aHSATHSIM, OIIK-9 3aHaTHaX, OTUeT
anredpanvdecKkux CeMUHapaMm o
BHEHU I WHUBH, bHOM
YpaBHE [IpopaboTka JIEKITMOHHOTO 1 AMBHUAYaTEHO
Marepuana Y 3allaHmto
Htoro 4
6 Bekropnas reomerpusi, Iloaroroska k OIIK-2, OIIK-  Koncnekr
JIMHEWHAs! 3aBUCHUMOCTD MPAKTHYECKUM 3aHSATHSIM, 9, IIK-1 CaMOTIOITOTOBKH,
BEKTOPOB, BBIPOKJICHHBIE CEMUHApaM Ormpoc Ha
n pemenust CJIA HATUAX, OTYeT
ClyHan petie ClIAY [TpopaboTka JTEKITMOHHOTO 1 3a , OTe
Marepuasa 1o
WHIMBUTYaIbHOM
Htoro 4 y 3a1aHHUIO
7 3axon Oma, 3aKOHBI [IpopaboTka JTEKITMOHHOTO 1 OIIK-2, OIIK-  Ompoc Ha
9
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Kupxroda, mpumenenne  marepuana 9, IIK-1 3aHATUAX, OTUeT
JIAY k 3agauam pacuera 1o Jia TOPHOMU
CIIAY k 3anaam pacde OdopmieHne 0TYETOB 110 3 0 5 Goparopro
LeMH NOCTOSHHOTO TOKA | 16 amo nHpM paGoTam pabore
Uroro
8 KomiiekcHas IToaroroBka k OIIK-9,IIK-1  Ompoc Ha
MaTeMaThKa, MHOXXECTBA U MPAKTUYECKUM 3aHATUSIM, 3arsTHsIX, OTUeT
(byHKIMM Ha KOMIUIEKCHOM CeMHHapam o
MJIOCKOCTH TIpopaGoTKa IEKIHOHHOTO 1 WHIUBUIYATEHOM
Mmarepuala Yy 3allaHmto
Utoro 4
9 IlpencraBnenue [TpopaboTKa JEKIIMOHHOTO OIIK-2, [IK-1, Omnpoc Ha
PEaKTUBHBIX JIEMEHTOB  Marepuaia OIIK-9 3aHATHAX, OTYeT
11 B KOMILUIEKCHOM 1 TOPHOM
1e OMILICKCHO OdopmieHre 0T4eTOB 10 3 0 6J1a60p aTOpHO
BHJIC, pactert LerH 1abopaTopHBIM paboTam pabote
MEPEMEHHOTO TOKa
Htoro 4
Hroro 3a cemecTp 36
Hroro 36
10. KypcoBas pabora (mpoekr)
He npenycmorpeno PYII

11. PeiiTunroBasi cucremMa AJIsl OHEHKH YyCII€BAEMOCTHU CTYICHTOB

11.1. BaniabHbIe OLIEHKH /1JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — bayibHble OLIEHKH JUIsl 3JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MaxkcuManbHbIN MaxkcuManbHbIN
DneMeHTHl y4eOHOU 0as1 3a nepuoj Bcero 3a
6amt Ha 1-yto KT ¢ Gann 3a mepuon
JeSITeIbHOCTH mexay 2KT u na ceMecTp
Hauasa ceMectpa  Mmexay 1KT u 2KT
KOHEI[ CeMecTpa
1 cemectp

Koncnexr 6 7 7 20
CaMOIOATOTOBKH
Omnpoc Ha 3aHATHAX 6 7 7 20
Otuer o 10 10 10 30
UH/IUBUYaIEHOMY
3aJJTaHHIO
Otuet no nabopaTopHoii 10 10 10 30
pabore
Hroro MmakcumyM 3a 32 34 34 100
epuoa
Hapacratomum urorom 32 66 100 100

11.2. Ilepecyer 02/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecyeT OanoB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH TIpeicTaBiieH B Tabmwmie 11.2.
Tabmuma 11.2 — IlepecueT 6ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

basiel Ha 1aTy KOHTPOJIBHON TOUKU Onenka
>90% ot MakcuMaabHOU cyMMbI OamioB Ha naty KT 5)
Ot 70% 10 89% oT MakcuManbHON cyMMbl OansioB Ha jnary KT 4

10
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‘ Ot 60% 1o 69% oT MakcuManbHON CyMMBI OaiT0B Ha aaty KT 3

‘< 60% oT MakcuManbHOU cyMMBI OatoB Ha aaty KT

11.3. IlepecyeT cymMMBbI 02J1JI0B B TPAAULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY
[lepecueT cymmbl OaJIJIOB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY IpecTaBiieH B Tabmume 11.3.
Tabnuma 11. 3 — [Tepecyer cymmbl 6aJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOTHYIO OLIEHKY

Hrorosas CymMmMa 6aJ'IJ'IOB, YUUTHIBACT

Ouenxa (1OC) YCIEIHO CAAHHbBIN 3K3aMEH Ouenxa (ECTS)

5 (oTuuHO) (3a4TEHO) 90 - 100 A (OTIM4YHO)
85 -89 B (o4enp xoporiiio)

4 (xoporo) (3a4TeHO) 75-84 C (xoporo)
70-74
65 - 69 D (ynoBneTBOpHUTEIBHO)

3 (yAOBJIETBOPUTEINIBHO) (3a4TEHO) 60 - 64 E (HoCpeicTaeHHo)
2 (seynoBeTBOpHTEHHO) (HE Hwxe 60 6amios F (HeynoBneTBOPUTENBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAUYECKOE M MH(OPMALIMOHHOE OOecTiedeHre JUCHUIIIMHBI

12.1. OcHoBHas auTeparypa

1. Muxansuenko C.I. TIpodeccrnoHanbHble MaTeMaTHYCCKUE MAKEThl [DIEKTPOHHBIN pecypc]:
Yuebnoe nocodbue / C. I. Muxanbuenko; ToMcKuil ToCy1apcTBEHHbBIN YHUBEPCUTET CUCTEM YIIPaBJICHUS U
paaunosnekTpoHuku, Kadeapa npoMbllIIeHHON 3IEKTPOHUKU. — DJIEKTPOH. TEKCTOBbIE AaH. — Tomck : [O.
u.], 2013. - on-line, 78 c. wun., Tabn. — bubmmorp.: c. 74. [DOnekrpoHHbli pecypc]. -
http://ie.tusur.ru/docs/msg/pmp.rar

2. Muxanpuenko Cepreit I'ennanpeBuu HMuHpopmanmonHoe obecriedeHne 3aaad pacyera u
MIPOCKTHPOBAHUS deKTprueckux cxem: MoHorp. / C. I. Muxansaenko. — Tomck: MU3a-Bo Tomck. roc. yH-
Ta CUCTEM YIIp. U paano’nekTpoHuku, 2016. — 200 c. : wi., Tabn. — bubnuorp.: c. 192. [DnekrpoHHbIi
pecypc]. - http://ie.tusur.ru/docs/msg/pmp.rar

12.2. lononHuTEIBHAS IUTEPATypa
1. KommnbrorepHble TEXHOIOTUU B HayKe, 00pa30BaHUM M MPOU3BOACTBE AEKTPOHHON TEXHUKH /
Kpyunaun B.B., TanoBunkuii FO.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. HWudopmaruka. bazoseiii kypc: YueOnuk mist By3oB / C. B. Cumonosuu [u 1p.] ; pen. C. B.
CumonoBuu. — 2-¢ uz. — CII0. : TTurtep, 2007. — 639 c. (nanuuue B 6ubnuorexke TYCVYP - 57 3k3.)

12.3 Y4yeOHO-MeTOAHYECKHE MOCo0us

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeTOANYeCKHE MOCOOUs

1. Muxanpuenko C.I. MHWudopmanmonnsie TtexHomoruu. Yacte 2. IlpodeccronanbHbie
MareMaTu4yeckue MakeThl: PYKOBOJACTBO MO OpraHu3alli CaMoOCTOATENbHOM pabotel ctyneHtoB / C. I.
MuxansueHko; TOMCKMI TOCyJapCTBEHHBIM YHMBEPCHUTET CUCTEM YIPABICHHUS W PaAUOIEKTPOHUKH,
Kagenpa mnpombimnennoit snextponukun — Tomck: TYCVYP, 2016. — 130 c. : wun., tabm., npui. —
bubmuorp.: ¢. 101. [DnexTponHuslit pecype]. - http://ie.tusur.ru/docs/msg/pmp.rar

2. Muxansuenko C. I. TIIpodeccuonanbuple Maremarndeckue mnakeTsl. JlaGoparopHsiid
npaktukyM / C. I MuxanpueHko; TOMCKHI TOCYIapCTBEHHBI YHHMBEPCUTET CHCTEM YIpPABIEHUS U
panuosnexkrponuku, Kadpenpa npomsinuieHHo# snektponuku — Tomck: TYCVYP, 2017. — 84 c.: ni., Tabam.,
npui. — bubnumorp.: ¢. 65. [DaekrponHsIii pecypc]. - http://ie.tusur.ru/docs/msg/pmp.rar

3. Muxansuenko C. I. TlpodeccnonanbHble MareMaTHUYeCKUe MakeThl. Y4eOHO-METOANYECKOe
nmocobue 1o mpoBeAcHUIO mpakTudyeckux pador / C. I. Muxanpuenko; ToMckuii rocymapcTBEHHBIN
YHUBEPCUTET CHCTEM YIPABIECHUS U Paauo3IeKTpoHUKH, Kadenpa NpOMBINIUIEHHONW 31EKTPOHUKU —
Tomck: TYCVYP, 2017. — 86 c. : wn., tabn., mpwi. — bubmuorp.: c. 72. [OnekTpoHHBI pecypc]. -
http://ie.tusur.ru/docs/msg/pmp.rar
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12.3.2 Y4yeOHO-MeTOAMYECKHE TTOCOOUS ISl JIMI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU 310POBbSA

Y4eOHo-MeTOIuYEeCKHE MaTepHalibl Il CaMOCTOSATENbHON U ayAUTOPHON pabOThl 00yYaromMXcs
W3 YHClla MHBAJIUIOB MPEIOCTABISIOTCS B GopMax, aJalTUPOBAHHBIX K OTPAaHUYCHHSIM UX 30POBBS H
BOCHPUATHS UH(DOPMALTUH.

Jlis1 11 ¢ HAPYIIeHUSIMU 3PeHUs:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B IIe4YaTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JLJis1 JINI ¢ HAPYIIEHUSIMU CJIyXa:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOM (hopme.

JLst i1 ¢ HApYLIeHUSIMH OTIOPHO-ABUTaTeJILHOIO annapara:

— B (hopMe PNIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU (hopme.

12.4. Ba3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHBIE, TONCKOBBIE CHCTEMbI U TpedyeMoe
NporpaMMHoe odecneyeHmne

1. Mathematica. Cucrema KommbioTepHOH anreOpel  kommanuu — Wolfram  Research.
Odunmanpapii  caiit kommanuu Wolfram  Research http://www.wolfram.com. Cnoco6 moctyna:
http://www.wolfram.com/mathematica/.

2. Maple. IlporpammHBIii TakeT KOMIBIOTEpHOH anreOpel kommanuu Waterloo Maple Inc.
OdunmanbHbIi CaiT: http://www.maplesoft.com/. Crnoco0 JOCTyIa:
http://www.maplesoft.com/products/Maple/index.aspx.

3. MatLab. Ilaker MaremMaTW4ecKUX ¥ MHKEHEPHBIX BbIYMCICHUN. OQUIMAIBHBIN CcaiT
KOMIIaHUU-Pa3paboTYnKa MathWorks http://www.mathworks.com/. Crioco6 J0CTyma:
http://www.mathworks.com/products/matlab/.

4. MathCad. Cucrema KOMIBIOTEPHBIX BbIUUCICHHA. OQUIMATBHBIA CalT KOMIIAHWUHU-
pazpaboTunka Mathsoft http://www.mathsoft.com/, B COCTaBe PTC Community
http://communities.ptc.com. Crioco6 JIOCTYTIA: http://www.mathcad.com/,
http://communities.ptc.com/community/mathcad

13. MarepuaibHO-TeXHHYECKOe O0ecreyeHue TUCHUITUHBI
13.1. O0mue TpedoBaHNsI K MATEPHATbHO-TEXHNYECKOMY 00ecre4eHUI0 JUCIUIIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE O0ecnedyeHne I NPAKTHYEeCKUX 3aHATHI

KonnuecTBo MHAMBUYaNbHBIX PabOYMX MECT B BBIYUCIMTEIBHOM Kiacce OINpenelseT pa3OuBKy
TPYIIbI HA TOATPYMIBI TAKUM 00pa3oM, YTOOBI y KaXKIOrO CTyAEHTa UMeIach BOZMOXKHOCTh BBITIOJIHATH
WH/IMBU/yaJIbHOE 3aJlaHue M0 TMpakTHKEe U J1abopaTopHYI0 paboTy Ha OTAEIbHOM KoMiibtoTepe. Jlis
MIPOBEJICHUS TPAKTUUECKUX (CEMUHAPCKUX) 3aHATUI HUCIONb3YyeTCsl yueOHas ayluTopusi, pacloIokKeHHas
no azapecy 634034, Tomckas obnacts, . Tomck, Bepmmnuna ynuna, 1. 74, 3 atax, aya. 301 wnum ayn.338.
CocraB obopynoBaHusi: yueOHasi meOenb, J0CKa MarHUTHO-MapKepHasi; BHUJEONPOEKTOP, KOMMYTArop;
nepcoHanbHble KommbioTephl kinacca He Hmke [IOBM INTEL Celeron D336 2.8[Tu. - 16 mr
Hcnonp3yercs NUIEH3MOHHOE MporpaMMHoe obOecrieueHue. VMeeTcss MoMelleHUs s XpaHEHUs U
npopUIAKTHYECKOTO 00CITYKUBaHUS y4eOHOro 000py/1OBaHHUS.

13.1.2. Marepua/ibHO-TeXHHYeCKOe obecriedeHue 115 J1a0opaTopHbIX pador

KonmuecTBO MHAMBHYaNbHBIX Pa0OYMX MECT B BBIYHCIMTEIBHOM KIIACCE OIpPEIeIsieT pa3OnBKY
IpYIIbl HA TOATPYIIBI TAKUM 00pa3oM, 4TOOBI y KaXJIOTO CTYAEHTa UMeIach BO3MOKHOCTD BBIITOJIHSATD
WH/IMBUIYAIbHOE 3aJlaHUe I10 TPAKTHKEe W J1a0OpaTopHyK pabdoTy Ha OTAEIBHOM KoMIibloTepe. Jlims
MPOBEEHUS JTAOOPATOPHBIX 3aHATHH HCHOJb3YeTcs ydeOHas ayJuTOpHus, PacHoIOKEHHas IO aJapecy
634034, Tomckas obnacte, . Tomck, Bepmmannaa ynuma, 1. 74, 3 stax, aya. 301 unm ayn.338. Cocras
obopynoBaHusi: ydyeOHass MeOenb, JOCKa MAarHUTHO-MapKepHas; BHUAEONPOEKTOpP, KOMMYTArTop;
nepcoHanbHble KommbioTepbl kiacca He Hibke [IOBM INTEL Celeron D336 2.8[Tu. - 16 mr
Vcnonb3yercss JMIIEH3MOHHOE TMporpaMMHoe obecneueHue. lmeercs momerieHus A XpaHEHUS U
MpOoUIAKTHIECKOTO 00CITYyKUBaHUS y4eOHOr0 000pyI0BaHuS.
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13.1.3. MarepuaJibHO-TeXHHYECKOe o0ecneyeHue JAJIs1 CAMOCTOSTEIbHOM padoThl
Jnst camocTOosATEeNhbHOM pabOThl HCMONB3yeTcsl y4eOHas aymuTopus (KOMIBIOTEPHBIM Kilacc),
pacnonoxeHHas no azapecy 634034, r. Tomck, yin. Bepmumnuna, 74, 2 srax, ayn. 224. Cocras
o0opynoBanus: yueOHast MeOelb; MapKkepHas JOCKa.

13.2. MaTepua/jbHO-TeXHHYeCKoe o0ecriedeHre JUCIUIITMHBI ISl JIMI C OTPAHHYeHHBIMU
BO3MO’KHOCTSIMH 3/10POBbS

OcBoenue nucuuiuivHbl unaMu ¢ OB3 ocyiecTBiIsieTcsl ¢ UCIONIb30BAHUEM CPENCTB 00yUeHUs
00I1Iero U CHeNHMaIbHOI0 Ha3HAUEHUS.

[Ipy o0OydyeHHMH CTYIEHTOB € HAPYHIEHHSIMH CJyXa [IPEIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCWJIMBAIOILEH amnmaparypbl, MYJIbTUMEAMMHBIX CpPEACTB M JPYTUX TEXHUYECKUX CPEICTB
npuema/mepenadu yueOHOH MH(POPMAIMK B JOCTYMHBIX (OpMax Ui CTYACHTOB C HApYLIICHUSIMHU CIIyXa,
MOOWJIBHOM cHCTeMBbl OOy4eHHUs sl CTYICHTOB C WHBAJIWJHOCTBbIO, IMOPTAaTUBHOW HWHIYKIIMOHHOMN
cCHCTeMBbl. YueOHasi ayguTopusi, B KOTOPOH OOydaroTCsl CTYIEHTHI C HapyIIEHHEM cllyxa, 00opyaoBaHa
KOMITBIOTEPHON TEXHUKOW, AyAMOTEXHUKOM, BUJICOTEXHUKOH, SJIECKTPOHHOW HOCKOM, MYIbTUMEIUMHON
CUCTEMOM.

IIpu oOyuyeHHH CTYIEHTOB € HAPYWIEHHMSIMH 3PEHHSIMH IIPEIyCMOTPEHO HCIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayIUTOPHIX BO3MOKHOCTH IPOCMOTPA yIaJCHHBIX 00bEKTOB (HapuMep, TEKCTa
Ha JIOCKE WM ClIaiifia Ha SKpaHe) MpH MOMOIIH BUAECOYBEIUUUTENIEH sl YAAJIEHHOTO IPOCMOTpa.

[Tpu 00y4eHUHU CTYICHTOB ¢ HAPYLIEHHUSIMU OMOPHO-IABHUIaTEJbHOI0 ANMAapPaTa HCIOJIb3YIOTCS
aJIbTepHaTUBHBIE YCTPOMCTBAa BBOJA MH(OPMALMU M JIpyrue TEXHUUYECKUE CPEeACTBa Mpuema/mnepenadu
yuebHOl nH(pOpManUK B JOCTYNMHBIX (OpMax IJis CTYACHTOB C HapyIICHUSMH OIOPHO-IABHTaTEIbHOTO
anmnapara, MOOMJIbHOM cuCTeMbl 00yUeHMs IS JTI0AEH C MHBAJIUIHOCTBIO.

14. ®oH/1 OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE Tpeﬁonam/m K (l)OHI[y OLHCHOYHBIX CPEACTB U METOAUYECCKHUE PEKOMECHAALIUNA
DoHA OIEHOYHBIX CpCACTB U THUIIOBBIC KOHTPOJIbHBIC 3adaHHWsI, UCIIOJIB3YCMbIC JId OLICHKU
C(l)OpMI/IpOBaHHOCTI/I U OCBOCHHUA 3aKPCIUICHHBIX 3a JUCHUILIMHON KOMIICTCHITHI IIpu IPOBCACHUU
TeKyIueﬁ, HpOMC)KYTOQHOIZ arTeCTalu 110 JUCHUILIMHC IIPUBCACH B IIPUJIOKCHHUU K pa6oqel71 IIporpamme.

14.2 TpeGoBanus K (poHAY OLIEHOYHBIX CPEICTB JUIfA JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSAMHU
310pPOBbS
JUis CTyAEHTOB C HMHBAJUAHOCTBIO IPEIyCMOTPEHBI JOMOJHUTENbHbBIE OLEHOYHbIE CpPEACTBA,
nepedeHb KOTOPhIX YKa3aH B TaOIHUIIE.

Tabauna 14 — JlonoTHUTEIBHBIE CPEICTBA OLCHMBAHUS VI CTYICHTOB ¢ HHBAJIHMIHOCTHIO

Buanl 1OMOTHUTEILHEIX OLIEHOYHEIX @opMbI KOHTPOJIS U OLIEHKHU

Kareropuu ctyneHToB
CpeAcCTB pe3ynpTaToB 00y4YeHus

TecTbl, MMCbMEHHBIE CAMOCTOSATENbHbBIE
paboThI, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI

[IpenMy1ieCTBEHHO MMCHMEHHAs
IIPOBEpPKA

C HapymeHusaMu
ciyxa

C napymenusimu | CoOecefoBaHue 1Mo Borpocam k 3adety, [IpenMyImiecTBeHHO yCcTHas MpOBEpKa

3peHus OIIpOC MO TEPMUHAM (MHIMBHIyaIbHO)
C napyuieHussMu Pemienue qUCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE  [IpeMMyIIecTBEHHO AUCTAaHIIMOHHBIMH
JIBUTaTEIbHOTO CaMOCTOsITeNIbHbIE paOOTHI, BOIPOCHI K METOJlaMH
anmapara 3a4eTy
C orpannuenusiMu o  TecTsl, MUCbMEHHBIE CAMOCTOSITEIbHbIE [IpenMy1ecTBEHHO MTPOBEPKa
o01IeMeTUIIUHCKUM paboThI, BOTIPOCHI K 3a4€TY, METO/IaMH, UCXOS U3 COCTOSTHUS
MOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl ~ 00Y4YaloIerocs Ha MOMEHT IPOBEPKU

14.3 MeToanuyecKkue peKOMEHIALMH 110 OLIEHOYHBIM CPEACTBAM IS JIMI ¢ OTPAHMYECHHBIMU
BO3MOKHOCTSIMHU 310POBbSI
Hns crynentoB ¢ OB3 mnpemycmarpuBaercss aocTymHass ¢opMma MNpeloCTaBICHHUS 3aJaHui
OLICHOYHBIX CPEJCTB, a UMEHHO:
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- B IleyatHoi (opme;

- B TIe4aTHOU (hopMe C YBEIMUYCHHBIM HIPUPTOM;

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- METOJIOM YTEHHS ACCUCTEHTOM 3a/I1aHUs BCITYX;

- Npe0CTaBICHUE 3a/IaHMsI C UCIIOJIb30BAaHHEM CYpJI0TIEPEBOIA.

CryneHTaM C WHBAJIMIHOCTHIO YBEJIMYHBACTCS BPEMs Ha IOJITOTOBKY OTBETOB HAa KOHTPOJIbHBIC
BOMpPOCHL. [ Takux CTYyAEHTOB INperycMaTpuBaeTcs JOCTyMHas (opMma MPEIOoCTaBICHHUS OTBETOB Ha
3aJ]aHusl, @ UMEHHO:

- MUCHhMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IPECTaBICHUE OTBETOB YCTHO.

[Iporienypa oleHUBaHUSI PE3Y/IbTATOB OOYYEHHUS WHBAJIUIOB IO JIMCIUILUIMHE MPEIyCMaTpUBACT
npefocraBieHue nHpopmanyu B popMax, aJanTHPOBAHHBIX K OTPAaHHUYCHHSIM UX 3/10POBbS M BOCHIPUSATHUS
nHpopmauu:

JI1s1 JIMI ¢ HApYUIEHUSIMM 3PeHuUst:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA,;

- B 1Ie4aTHOW (hOpME YBEITUUYCHHBIM IIPHQPTOM.

JIJ1s1 TN ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOU (hopme.

JI1s1 IMI ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOU (hopme.

[Tpu HEOOXOAMMOCTH /7151 00YJAIOIINXCSl ¢ MHBAJIHMIHOCTHIO TPOLIEAYPa OLICHUBAHUS PE3YIIbTaTOB
00y4eHUsT MOXKET MPOBOIUTHCS B HECKOJIBKO ATAIIOB.
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1. BBenenue

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

®OC mno pucuurUiMHe (MPaKTUKE) UCIHOJIb3YyeTCs MpU MPOBEICHUU TEKYIIEro KOHTPOJIS
YCTIIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTAI[MH CTYIACHTOB.
[TepedeHp 3aKkpeIICHHBIX 32 TUCIUTIMHOMN (MPAaKTUKON) KOMITETCHIIMMA MTPUBE/IEH B Tadue 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTITMHON KOMIIETEHIIUN

¢du3nyeckue 1 MaTeMaTUYECKUE MOJIENIN
npuOOpPOB, CXEM, YCTPOMCTB U YCTAHOBOK
NIEKTPOHUKHU ¥ HAHORJIEKTPOHUKH Pa3IM4HOIO
(YHKIMOHAIBHOIO HA3HAYEHUS, a TAK¥Ke
MCII0JIb30BaTh CTaHAAPTHBIE IIPOIPAMMHBIE
CPEZICTBA UX KOMIIBIOTEPHOIO MOJEINPOBAHUS
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Kon DopMynUpPOBKa KOMIIETCHIIUN Otansl GOpMUPOBAHHS KOMIIETCHIIUH
OIIK-2 CIIOCOOHOCTBIO BBISIBJISATH JlomkeH 3HaTh 0COOCHHOCTH
€CTECTBEHHOHAYYHYIO CYIIIHOCTh MPOOIIeMm, po(ecCHOHANBHBIX MAaTEMAaTUIECKUX
BO3HUKAIOIIUX B X071€ MPOo(hecCHOHAIbHO MaKeTOB, 0COOEHHOCTH MTPUMEHEHUS
JIeATEeTbHOCTH, IPUBJICKATD JIJISl UX PEUICHUs matemarnueckux CAE-cucrem qist
COOTBETCTBYIOUINI (PU3NKO-MAaTEeMAaTUYECKUN  pEIICHUs KOHKPETHBIX 3a]1ay;
amnmnapar BBIYMCIIUTENIbHBIE BOBMOXKHOCTH
OIIK-9 CIIOCOGHOCTBIO HCIIONB30BATh HABBIKH padotel ¢ P01 PAMMHOTO kommekca MathCAD
KOMITBIOTEPOM, BJIAJIETh METOAAMHU HlOmKeH yMeTh AaBaTh CTPATCIMHCCKYIO
MH(OPMAIIMOHHBIX TEXHOJIOTUH, COOI0AATh OLCHKY pCIIACMOH MATCMATHHCCKON
OCHOBHEBIE TpeOOBaHUs WH(HOPMAITHOHHOM 3a/1atill, OCHOBRIBAIOIIYIOCH Ha IIOHMMAHHH
6630MACHOCTH U SICHOM IIPEJCTAaBICHUU 1IeNN
UCCJIEJIOBAHUN U aOCTparupoBaHUU OT
IK-1 CIIOCOOHOCTBIO CTPOUTH MPOCTEHIITNE

11120JIOHOB U aJITOPUTMOB IOUCKA
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 MTPUBJICYCHUS
COOTBETCTBYIOUIETO (PU3UKO-
MaTreMaTu4ecKoro amrapara Jyuist ToMcKa
peLeHHst TPHUKIIATHOMN 3a/1a4l U IPOBEPKU
CBOUX BBIYHCIICHUH NP MTOMOIIHN
npodeccroHaIbHBIX MaTEMAaTHYECKUX
cpea. Brnaners HaBbIKaMM IUTAHUPOBAHMS
CTpaTETHH MMONCKA PEIICHNS TPAKTUIECKUX
3aJ1a4 ¥ UCTIOJIb30BaHMsI CTaHIapPTHBIX
MIPOTPAMMHBIX CPEJICTB JIJIs
KOMIIBIOTEPHOTO MOJIETTMPOBAHUS
(MBUYECKUX U MAaTEeMAaTUUYECKUX MOJICIICH
puOOPOB, YCTPOICTB U YCTAaHOBOK
AIIEKTPOHHUKH W HAHODJIEKTPOHHUKH
Pa3NIUYHOro (PyHKIIMOHAIBEHOTO
Ha3HaYeHHs. BiageTh 0OCHOBHBIMU
METOJIaMH, CIIOCO0aMU U CPEJICTBAMHU
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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
IpUBEICHbI B Ta0OmuIe 2.
Tabnuma 2 — O6mue XapakTepUCTHKH MOKa3aTeIe 1 KPUTEPHUEB OLIEHUBAHUS KOMIIETEHIIUA 10 dTarnam

Tlokazarenu u
KpUTEpUU

3Harb

YMmern

Bnaners

OTin4HO (BBICOKHI
YPOBECHb)

Xoporio (6a30Bbrit
YPOBECHb)

Ob6nanaer pakTUYECKUMU
U TEOPETUUCCKUMHU
S3HAHUAMU B IPCALCIIax
U3y4aeMoi 001acT ¢
IMOHUMAHHUEM I'PAHUIL]
IPUMEHUMOCTH

3Haer (HaKThl, IPUHIIHIIHI,
MPOIIeCChI, 00ITHe
MOHSITHSI B TIpeIeax
u3y4aeMoii o01actu

Ob6namaer auamna3oHoOM
NPaKTUYECKUX YMCHHUH,
TpeOyeMbIX ISl Pa3BUTHUS
TBOPYECKUX PEIICHHIH,
abcTparupoBaHUs
npoOiem

OOnagaeT Auana3oHOM
MPAKTHYCCKUX YMEHUH,
TpeOyeMbIX Ui PEeUICHUs
omnpeeICHHBIX PO0JIeM B
00J1aCTH HCCIIEIOBAHUS

Kontpomupyer pabory,
MIPOBOJIMT OIICHKY,
COBEPILICHCTBYET NCUCTBUS
paboThI

beper oTBETCTBEHHOCTSH 3a
3aBEpIICHHE 3a]1a4 B
UCCIIEJOBAHUN,
pUCIIOCA0INBAET CBOE
IIOBCACHUEC K
00CTOSTENLCTBAM B
peneHnn npodieM

VYIOBIETBOPUTEIIEH
0 (TMOPOTOBBIHA
YPOBEHB)

O6nagaet 6a30BBIMU
00IIMMH 3HAHUAMU

O0mamaeT OCHOBHBIMU
YMEHHSIMH, TPEOYyEMbIMH
JUUISL BBITIOJTHEHUS TTPOCTHIX
3a1a4

Paboraet npu mpsimomM
HaOITIONECHU M

2 Peasn3anus KOMIeTEHIMIA

2.1 Komnerennusa OITK-2

OIIK-2: criocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIHOCTH IpPOOJEeM, BO3HHKAIOIIUX B
Xofe TPOPEeCCHOHATLHON NIeATETFHOCTH, TPUBJIEKATh JJIS WX PEHICHUS COOTBETCTBYIOIIUHN (DHU3HKO-
MaTeMaTU4eCKUH anmapar.
Jis popMupoBaHMS KOMIETEHLIMH HEOOXOIUMO OCYIIECTBUTH psi 3TanoB. JTanbl (HOPMHUPOBAHUSA
KOMIIETEHIIMH, TNPUMEHSEMBIE Ul JTOTO BBl 3aHATUH M MCIOJIb3YEMBIE CPEICTBA OLICHUBAHMSA
IpeJICTaBlIeHbI B Ta0nuie 3.
Tabnuua 3 — Dransl GopMUpOBaHKS KOMIETEHIIMH U UCIIOJIb3yEMbIE CPEACTBA OLIEHUBAHUS

CocraB 3HaThL YMeThb Bnanets
Coneprxanune Ha3ssiBaer BeiOupaet u PazpaOarbiBaer
JTaIloB €CTECTBEHHOHAYYHbIE MaTeMaTH4eCKU YUCJICHHBIE
3aKOHBI, OIIUCBIBACT MaTeMaTu4eCKUE MOJIEIIH,
XapaKTEPU3YIOLINe €CTECTBEHHOHAYYHbIE OIUCHIBAIOIINE
CYIIHOCTb ITPOOIIeM, 3aKOHBI, UCCIIENYEMBIE SIBIICHUS
BO3HMKAIOIIUX B XOJI€ XapaKTEPU3YIOLINe peIMEeTHON 001acTH.

npodeccuoHalbHON
JIeITEIIbHOCTH.
Maremarndecku
OTIMCBIBACT MCCIIEyeMbIe
SBJICHUSI IPEIMETHOMN
obnactu. Onpenenser,
KaKue BO3MOKHOCTHU
nporpamm
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS
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CYIIHOCTb ITPOOJIeM,
BO3HHKAIOIINX B XOJIE
npodeccruoHaIbHON
JesTeTbHOCTH. BpiOupaet
YHUCICHHYIO
MaTreMaTu4ecKylo MOJIETb,
OTIHCHIBAIOITYIO
UCCIIETyeMBbIC SIBJICHUS
peaMETHON 00JIaCTH.
[Ipennaraer

PaccuutsiBaet
MOTPEITHOCTH
MPUMEHSAEMbIX YHCIEHHBIX
METOJIOB U OTPAaHUYCHUS,
HakJaJbIBacMbIe Ha
MaTeMaTH4eCKyI0 MOJIENb.
[Ipou3BoaAUT UnCIEHHOE
MOJICTTUPOBAHUE SIBJICHUS,
HCCIIENYEMOTO B XOJI€
npodeccuoHaTbHOM
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IIOHAA00TCS IS
pelenus.

IMPpOrpaMMHBIC KOMILICKCBI  ACATCIIBHOCTH.

KOMITBFOTEPHOTO
MOJICTUPOBAHHS,
HEOOXOIUMEIE IS
PEILICHHS K TOTOBUT
BXOJIHBIE JJAHHBIE.

Bune! 3aggatuit

e llnTepakTuBHBIC
MIPaKTHYECKHE 3aHATHS;
e llHTEepakTHUBHBIC
nabopaTopHbIC 3aHSTHS,
e [IpakTuueckue
3aHSTHS,

e JlaGoparopHbie
3aHSTHS,

e CamocTosTenbHas
pabora;

e lHTepakTUBHBIE
MIPaKTHYECKHE 3aHATHS;
e llHTEpakTUBHbBIC
nabopaTopHbIC 3aHATHUS;
e [IpakTuueckue
3aHSTHS;

e JlaGoparopHbie
3aHSTHS,

e CamocTosTenbHast
pabora;

e lHTEepakTUBHBIE
IPAKTUYECKUE 3aHSTUS,
e llHTEepakTUBHBIC
nabopaTopHbIC 3aHATHUS;
e JlaGoparopHbie
3aHSTHS,

e CamocTosTenbHas
pabora;

Ucnonb3yemblie
CpeacTBa
OLICHUBAHUS

e Ortuer no
nabopaTopHOil paboTe;
e Ortyer o
WHIUBUIYTEHOMY
3aJlaHuIo;

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

e 3auer;

e Otuer no
nabopaTopHOit paboTe;
e Ortyer no
WHIUBUIYTEHOMY
3a/1aHuIo;

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

e 3auer;

e Otuer no
nabopaTropHoi pabore;
e Ortuyer no
VHIMBUIYAJIbHOMY
3a/1aHuIo;

e 3auer;

CDOpMyTIHpOBKa MokKasareyieu u KpUTCPUCB OLICHHUBAHUA ,Z[aHHOﬁ KOMIICTCHIUU ITPUBCACHA B T8.6J'II/II_IG 4,

Tabnuna 4 — [loka3arenu U KpUTEPUU OIICHUBAHUS KOMIIETEHIIMU Ha dTarax

Cocrasn

OtnnyHO
(BBICOKHI YPOBEHB)

3Hartb

e HasbiBaer Bce
€CTECTBEHHOHAYYHBIC
3aKOHBI,
XapaKTepHU3yIOIIHe
CYIIHOCTb ITPOOIIeM,
BO3HUKAOIINX B XOJIE
npodeccruoHanbHON
JeSTEILHOCTH,
OTOBAapUBAET
OTpaHHYCHUS. ;

¢ [lomHO MaremaTH4ecKu
OTHCHIBAET UCCIIEyeMbIe
SIBIICHHSI TIPEIMETHOMN
o0racTu, CBOOOIHO
oTepupyeT
MaTeMaTH4eCKUMHU
MTOHATHSIMU.

e Ormpenenser, Kakue
BO3MOXKHOCTH KaKUX
MIPOrpaMM
KOMITBIOTEPHOTO
MOJICITHPOBAHHUS
MOHAI00ATCS JUIS
perieHus1, cnocooeH

YMmeTh

e JlonrorasiuBaer

IIOJIHOC MaT€MaTHu4CCKOC

OIHCaHUe
€CTECTBEHHOHAYYHBIX
3aKOHOB,
XapaKTePU3YIOIIIX
CYIIHOCTb ITPOOIIeM,
BO3HUKAIOIINX B XOJIE
npodeccruoHanbHON
TSI TeTbHOCTH. ;

e PazpabarbiBaeT
YHCIICHHYIO
MaTreMaTu4ecKyIo
MOJIEJTb, OIMCHIBAIOILYIO
WCCIIETyeMbIC SIBJICHUS
MPEeIMETHON 00JIacTH.;
e O00OCHOBaHHO
npejiaraeT Haubomnee
MOJXOASIINE
MpOrpaMMHEIE
KOMILIEKCBI
KOMITBIOTEPHOTO
MOJICTTUPOBAHHSI,
HeOoOXoaMMBIE I

Bnaners

e CBoboaHo
paspabarsiBaeT
TpeOyeMble YUCIIEHHbIE
MareMaTu4ecKue
MOJIEIH, JJOCTaTOYHO
MTOJTHO OITMCHIBAIOIINE
UCCIelyeMble SIBICHUS
MpeIMeTHOM 001acTH.;
e PaccuuthiBaeT
HOTPEIIHOCTH
MIPUMEHSEMBIX
YHCIICHHBIX METOJIOB U
000CHOBBIBAET
OTpaHUYEHUS,
HaKJIaIbIBaeMbIe Ha
MaTreMaTu4ecKyko
MOJIEITh;

e IIpoussoaur
YHCIICHHOE
MOJICTTUPOBAHHE SIBIICHUS,
HCCIIETyeMOTO B XO/I€
npodeccuoHaIbHON
NesITebHOCTH,
KOPPEKTHO

CornacoBaHa Ha noptane N2 12696
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MMpEaAIOXKNUTH
AJIBTCPHATUBLI. ;

pelieHus ¥ TOJTHOCTHIO
IMOATOTABINBAET BXOIHBIE
JaHHEIE.;

WHTEPIPETUPYET
pe3yJIbTaThl, ACNIaeT
BBIBOJIBI. ;

Xoporo (6a30BbIit
YPOBEHb)

VYIOBIETBOPUTEIBH
0 (TOPOTrOBBIH
YPOBEHD)

e HasmniBaeT
€CTECTBEHHOHAYYHbIE
3aKOHBI,
XapaKTepU3yIoIIne
CYIITHOCTH TTPoOJIeM,
BO3HMKAIOIIMX B XOJC
npodeccuoHaNbHOM
JICITEIILHOCTH.

e MareMaTnuecku
OTIMCBIBACT UCCIIEAyEeMbIS
SIBJIICHUS TIPEIMETHOMN
o0JacTu.;

e Ormpenenser, Kakue
BO3MOKHOCTH MPOrPaMm
KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS
ITOHAI00SATCS IS
penieHusl.;

e BrpiOupaer
€CTECTBEHHOHAYYHbIE
3aKOHBI,
XapaKTepU3yIoLue
CYIIHOCTb IIpo0IIeM,
BO3HUKAIOIIUX B XO/I€
npodeccruoHanbHON
NeSITENIbHOCTH.;

e [loHumaer
MaTeMaTU4eCcKoe
OTHMCAHUE UCCIIETYEMBIX
SIBJICHUM IPEIMETHOMN
o0nacTu.;

e Bribupaet nporpamMMsl
KOMITbIOTEPHOTO
MOJIEITMPOBAHMS [
peleHus.;

e Bribupaer u
MaTeMaTUIeCKU
OIIHCHIBACT
€CTECTBEHHOHAYYHBIC
3aKOHBI,
XapaKTepHU3YIOIIHe
CYIIIHOCTB Mpo0JIeM,
BO3HHUKAIOIINX B XOJI€
npodeccruoHanbHON
JeSITeTbHOCTH. ;

e BriOupaer ynclieHHYIO
MaTeMaTH4eCKYIO
MOJIEITb, OIMCHIBAIOIYIO
HCCIIeTyeMble SBIICHUS
MpeIMETHOM 001acTH.;
e [Ipennaraer
MIPOrpaMMHBIE
KOMITJICKCBI
KOMITBIOTEPHOTO
MOJICTTUPOBAHHUS,
HE0OXOTUMBIE IS
pENICHUS U TOTOBUT
BXOJIHbIE JIaHHBIE.;

e BriOupaer
€CTECTBEHHOHAYYHBIC
3aKOHBI,
XapaKTePHU3YIOIIHe
CYIIHOCTb IIpo0IIeM,
BO3HHUKAIOIIHX B X0/
npodeccruoHanbHON
JIEATEILHOCTH. ;

o [lonumaer
MIPEJI0KEHHYIO
YHUCIICHHYIO
MaTeMaTH4eCKYIO
MOJIEJTb, OTICHIBAIOIITYTO
HCCIeTyeMble SBICHUS
MpEeAMETHOM 00J1acTH. ;

e [lonnmaert, KaKue
MPOrpaMMHBIE
KOMITJIEKCBI
KOMITBIOTEPHOTO
MOJICITHPOBAHMSI U KaKHe
BXOJHEBIE JaHHEIE,
HEOOXOIUMBI ISt
pelIeHUs TOCTaBICHHON
THUTIOBOI 3a4a4M.;

e PaspabarsiBaeT
YHCIICHHEIC
MaTeMaTH4eCKHUe
MOJICIIH, OIIMCHIBAIOIINE
UCCIICIYEMBbIC SIBIICHHS
MIpEIMETHON 001acTH.;
e PaccuuThiBacT
MOTPEITHOCTH
MIPUMEHSIEMBIX
YHCJIEHHBIX METONOB U
OTpaHUYCHMUS,
HakJaJbpIBacMble Ha
MaTeMaTH4eCKYIO
MOJETb.;

e IIpousBoaut
YHCIICHHOE
MOJICTTUPOBAHHKE SIBIICHHUS,
HCCJIEIYEMOTO B XOJI€
npodeccuoHaNbHOM
JIeSITCIIbHOCTH.;

e IIpousBoaut
YHCJICHHOE
MOJICJIMPOBAHUE TUIIOBOM
3a7a41 U3
npodeccuoHaNbHOM
JIeATEIIbHOCTH. ;

e IIpumenser
MPENIOKEHHBIE
YHCJICHHBIC
MaTeMaTU4eCKue
MOJICITH, OTTMCHIBAIOIIINE
UCCIIeyeMBbIE SIBICHUS
MpeIMeTHOM 00J1acTH.;
e [lonumaert, yem
000CHOBaHBI
MOTPELTHOCTH
MPUMEHSEMBIX
YUCJIEHHBIX METOIOB U
OTpaHUYECHUS,
HaKJaJpIBacMbIe Ha
MaTeMaTH4ECKYIO
MO/ICTIb.

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.

Jnst popmMupoBaHMS KOMIIETCHIIMM HEOOXOAMMO OCYIIECTBUTH PSII 3TAmoB. OTambl (OPMHPOBAHUS
KOMIETEHIUHN, MPUMEHSEMbIE JUIS 3TOr0 BHUJABI 3aHATUH M HCHOJb3YeMbIE CPEICTBA OIICHUBAHUS
Ipe/ICTaBICHbI B Ta0muUIIE 5.
Tabnuma 5 — Dranel GopMUPOBaHUS KOMIETEHIIMH U HCIIOIb3yeMble CPEICTBA OLICHUBAHUS

Cocrasn

Conepxanue
JTAIoB

Bunrsl 3austuit

Hcnonb3yembie
CpeacTBa
OIICHUBAHUS

3HaTb

3HaeT MPHUHIIMITBI PA0OTHI
MEePCOHATBHBIX
KOMITBIOTEPOB U
UJICOJIOTHIO COBPEMEHHBIX
OTICPAITMOHHBIX CUCTEM.
BocnpousBoaut
HPUHIUITBI
HCIIOJIb30BaHUS
npoecCHOHAITBHBIX
IIPOrPaMMHBIX
KOMILJIEKCOB U 0a3
JaHHbIX. ONKMCBHIBAET
yA0OHBIN BUT
PEICTaBICHHUS
uHpopmaruu. HazpiBaer
OCHOBHBIE TPEOOBaHUS
UH(POPMAITIOHHON
0€30IaCHOCTH.

e llHTEpakTHBHBIE
IIPAKTUYECKUE 3aHATHS;
e llHTEpakTHBHBIC
nabopaTopHBIC 3aHATHUS,
e [IpakTnueckue
3aHSTHS,

e JlaGoparopHbie
3aHSTHS,

e CamocTosTeNnbHas
pabora;

e Ortuer o
nabopaTopHOil padoTe;
e Ortuer no
WHIUBUAYAIbHOMY
3aJaHUIO;

e Ornpoc Ha 3aHATHUSX;
e KoHcnekr
CaMOIIOJITOTOBKH;

e 3auer;

YMeTs

JleMoHCTpHUpYET
MIPUHITUTIBI pa0OTHI
MEePCOHATBHBIX
KOMITBIOTEPOB, YMEET
HCIIOJb30BaTh
BO3MOKHOCTH
OTICPAITUOHHBIX CUCTEM.
Bri6upaer s pemeHus
MPUKJIATHBIX 337124
COBpPEMEHHBIC
npodeccruoHaIbHBIE
MIPOTrPaMMHBIE KOMIIJICKCHI
1 0a3bl TaHHBIX.
[Ipencrasnsier
HEOOXOUMBIC JIS
HCCIIENOBaHUI TaHHBIE U
pe3ybTaThl UCCIICAOBAHUN
B yn1oO0HOM ¢opmare.
IlonnMaeT OCHOBHEIC
TpeOOBaHUS
MH(OPMaIIMOHHON
0e30MacHOCTH.

e llHTEpaKkTUBHbBIC
IIPaKTUYECKUE 3aHSITHS;
e llHTEepakTHBHBIC
nabopaTopHBIC 3aHATHUS,
e IIpakTHueckue
3aHSTHS,

e JlaboparopHbie
3aHSTHS,

e CamocTosTeNnbHas
pabora;

e Otuer o
nabopaTopHOil padoTe;
e Otuer no
WHIUBUAYAIBHOMY
3a1aHUIO;

e Ormpoc Ha 3aHATHUSIX;
e KoHcnekr
CaMOIIOJITOTOBKH;

e 3auer;

Bnanets

JleMoHCTpUpYET penieHue
MIPUKJIATHBIX 33134 C
HCIIOJIb30BaHUEM
MIePCOHAILHOTO
KOMITBIOTEpA U
COBPEMEHHBIX
OTICPAIIMOHHBIX CUCTEM.
Pemaer 3amaun 06paboTKu
JIAHHBIX C ITOMOII[BIO
COBPEMEHHBIX
npodecCruOHATbHBIX
MIPOrpaMMHBIX
KOMILIEKCOB 1 0a3
JaHHbIX. Mcmonb3yet
HEO0OXOAUMEIE ISt
HCCIIEN0BaHUI TaHHEIE,
MOJTy4aeT Pe3ybTaThI
pacyerTos,
HHTEPIPETUPYET UX.
Co0mrogaeT OCHOBHEIC
TpeOOBaHUs
nHpOpMaITMOHHOM
0e30MacHOCTH.

e llHTEepakTUBHBIC
NPaKTUYECKUE 3aHATHS;
e llHTEepakTUBHBIC
nabopaTopHbIC 3aHATHUS,
e JlaGopatopHsble
3aHSTHS,

e CamocTosiTenbHas
pabora;

e Ortuer o
nabopatopHoii pabore;
e Ortuer o
VUHIMBHUIYaJEHOMY
3a71aHUIO;

e 3auer;

<DopMyan0BKa MoKa3areiae u KPUTCPUCB OLICHUBAHUS JIaHHOM KOMIIETEHIIUU IpUBCJCHA B Ta6J'II/IL[e 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
HCCIIE/IOBATEIbCKUX
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 y0OHbII
BUJI TIPEICTABICHHUS
WHGPOPMAIIUHU PA3THYHBIX
THUIIOB JJaHHBIX.;

e Bocmnpoussoaur
TIPUHITUTIBI
MCTIOJTb30BaHHMSI
npodeccuoHanbHBIX
MIPOrPaMMHBIX
KOMILJIEKCOB | 0a3
JAHHBIX, 3HAET JIJIS YEero
OHU TIpE/IHA3HAYCHBI.

e [lepeuncuser
OCHOBHBIEC TPUHIIHTIBI
paboThI MEPCOHATBLHBIX
KOMITBIOTEPOB U
OIHCHIBACT UJICOJIOTHIO
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e JleMOHCTpUpYET
r00bIe TPUHIUIIBI
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,
oTpeensieT HauTy i
¢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
MIPUHIIMIIBI pabOThI
MIEPCOHAIBHBIX
KOMITbIOTEPOB, YMEET
HCII0JIb30BaTh
BO3MO>KHOCTH HEKOTOPBIX
OTIEpPAIIMOHHBIX CUCTEM.;
e [Ipencrasisder, kakue
JTaHHbIE HEOOXOAUMBI JJIs1
HCCIIEOBAaHUN U B KAKOM

e JleMOHCTpUpYET
pelIeHre BCEX OCHOBHBIX
IPHUKJIATHBIX 33139 C
HCIIOJIb30BaHUEM
HIEPCOHATBHOTO
KOMITBIOTEpA U
COBPEMEHHBIX
OTIEPAITMOHHBIX CHUCTEM,
CIT0COOEH KauyeCTBEHHO
OIICHUTH PE3YIIbTAT.;

e licnonb3yer TOJIbKO
HEO0OXOoUMBIE I
HWCCIEIOBAaHNM TaHHEIE,
MOJIy4aeT MaKCUMaJIbHO
TIOJIHBIE PE3YIIBTATHI
pacyeToB, yBEpEHHO
UHTEPIPETHPYET HX.;

e Pemaer 3amaun
00pabOTKH JTaHHBIX C
IIOMOIIILI0 HanboJIee
ITOIXO/ISIIAX
COBPEMEHHBIX
pohecCHOHAIBHBIX
POrPaMMHBIX
KOMILJIEKCOB H 0a3
IaHHBIX.;

e CoOmromaer Bce
OCHOBHBIC TPeOOBaHUS
UH(POPMAITIOHHON
0€30IaCHOCTH.;

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€301MacHOCTH, TIOHUMAET
MIPUYUHBL;

(dhopmare OyzeT moTy4eH
pe3ynbTar.;

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

MPOrPaMMHBIX
KOMILJICKCOB U 0a3
JAHHBIX.;

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

VIOBIETBOPUTEIEH
0 (IMMOPOTrOBBI
YPOBEHb)

Ha3HAYCHUS,
MOZEIUPOBAHUA.

e OnuchIBaeT ynoOHBIH
BH/I TIPE/ICTABIICHUS
3aJlaHHOM NH(OPMAIIUH. ;
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
MPEIJIOKECHHBIX..;

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

2.3 Komnerenuus IK-1
ITK-1: c1ocoOHOCTBIO CTPOUTH IpocTeine Gu3nIecKkue U MareMaTHuecKiue MOJETN MpuOopoB,
CXeM, YCTPOMCTB M YCTaHOBOK 3JEKTPOHMKM M HAHOIEKTPOHUKH pPAa3IMYHOIO (YHKIHNOHAIBHOIO

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

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

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

e Co0OiromaeT OCHOBHEIE
TpeOOBaHMS
nH(}OpMaMOHHON
0€301acHOCTH, AOIYyCKas
MTOTPEIIHOCTH.

a TaxKKE€ HUCIOJb30BaTb CTAHAAPTHBIC MPOrpaMMHBIC CPEACTBA HX KOMIIBIOTCPHOI'O

Jis popMupoBaHMST KOMIETEHLIIMH HEOOXOIUMO OCYLIECTBUTH psi 3TanoB. JTanbl (HOPMHUPOBAHUSA
KOMIIETEHIIMH, IPUMEHSAEMBIE Ul JTOTO BBl 3aHATUH M MCIOJIb3YEMBIE CPEICTBA OLICHUBAHMSA
MIPE/ICTABJICHBI B Ta0UIIEe /.
Tabnuua 7 — Dtansl GopMUpOBaHKs KOMIETEHIIMH U MCIIOJIb3yEeMble CPEICTBA OLIEHUBAHUS

MaTepual B YaCTH
MIOCTPOEHMS IPOCTEUIINX
bu3NYECKUX U
MaTeMaTH4eCKUX MOJeIer
npubOpoOB, CXEM,
YCTPOMCTB M YCTAaHOBOK

MaTeMaTH4ECKHUE 3a/1a4H,
OTKCHIBAIOLINE MOJIETH
npubOpOB, CXeM,
YCTPOMCTB M yCTAaHOBOK
ANIEKTPOHUKH U
HAHO3JIEKTPOHUKHU.

CocraB 3HaThL YMeThb Bnanets
Coneprxanue Bocnpoussogut u Pemaer Tunnunbie Crpout mareMaTuuecKue
3TaIloB OOBSICHSIET Y4eOHBII buznueckue u MOJIENIN TPHUOOPOB, CXEM,

YCTPOHCTB U YCTAaHOBOK
AIIEKTPOHUKH U
HaHOAJIEKTPOHUKH
Pa3INIHOTO
(YHKIMOHATIBHOTO
HazHaueHus. Onepupyer
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Bunrsl 3austuii

Hcnonb3yembie
CpeacTBa
OLICHUBAHUS

JNEKTPOHUKH U
HAHOAJIEKTPOHHUKH
Pa3ITUYHOTO
(YHKIIMOHATIBHOTO
HasHadyeHus. OnuceBaeT
CTaHJapTHBIC
HpOrpaMMHBIE CPEICTBA
KOMIIBIOTEPHOTO
MOJICIMPOBAHUSI.

e llHTEpakTHUBHBIC
MPAKTUYECKHUE 3aHATHUS;
e llnTepakTuBHBIC
nabopaTopHbIE 3aHSTHS,
e [IpakTnueckue
3aHATHS,

e JlaGoparopHbie
3aHATHS,

e CamocTosiTenbHas
pabora;

e Otuer no
naboparopHoii paboTe;
e Otuer no
WH/IUBUyaIbHOMY
3aJIaHHIO;

e Ornpoc Ha 3aHATHSIX;
e 3auer;

Ucnonp3yer crangapTHbIC
MporpaMMHBIE CPEACTBA
KOMITBIOTEPHOTO
MOJIEIIUPOBAHUS LIS
pelIeHus TPUKIIATHBIX
3ajau.

e llHTEpakTUBHbBIC
MPAKTUYECKHUE 3aHATHUS;
e llnTepakTuBHBIC
nabopaTopHbIC 3aHSTHS,
e [IpakTnueckue
3aHATHS,

e JlaGoparopHbie
3aHATHS,

e (CamocTosiTenbHas
pabora;

e Ortuer o
naboparopHoii pabote;
e Otuer no
WH/IUBUYyaIbHOMY
3a/IaHHMIO;

e Ornpoc Ha 3aHATHSIX;
e 3auer;

BO3MOKHOCTSAMU
CTaHJAPTHBIX
MIPUKJIATHBIX
MPOrpaMMHBIX CpEACTBaX
KOMITBIOTEPHOTO
MOJIETTUPOBAHMSL.
[TpoBoaUT YKCIICHHBIE
AKCIIEPUMEHTHI B
npodeCcCHOHATBHBIX
MaKeTaxX KOMIbIOTEPHOTO
MOJICTTUPOBAHUS U
MIPE/ICTABIISIET PE3YJbTaThl
HUCCIIEIOBaHUN.

e llHTEepakTUBHBIC
MIPaKTUYECKHUE 3aHATHS;
e lHTEepakTUBHBIE
nabopaTopHbIE 3aHATHUS;
e JlaboparopHsbie
3aHSTHUS;

e CamocrosiTenbHas
pabora;

e Ortuer o
naboparopHoii pabore;
e Ortuer no
UHIUBHUIYaJIbEHOMY
3a1aHUIO;

e 3auer;

Cocrasn

OtimyHO
(BBICOKHUI YPOBEHbB)

3Harthb

e DopMynupyer
OCHOBOIOJIararoime
¢bu3nyeckne 3aKOHBI,
JIeXKale B OCHOBE
Mojeneit mpudopos,
CXEM, YCTPOMCTB U
YCTaHOBOK 3JIEKTPOHUKH
1 HAaHOJIEKTPOHUKHU
pa3Iu4HOrO
(YHKIIMOHAJIBHOTO
HA3HA4YEHUs, AETIAcT
OCO3HAHHBIN BBIOOP
Tpebyemoro
TEOPETUYECKOTO
Marepuana.;

e OmnuceIBaeT Bce
MOMYJISIpHBIE
IIPOrpaMMHBIE CPEICTBA
KOMITBIOTEPHOTO
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YMmeTh

e Pemraer 60BIIMHCTBO
(buznyecKux u
MaTeMaTU4eCKuX 3a/1ad,
OTMCBIBAIOIITNX MOIEIN
pubOpOB, CXeM,
YCTPOMCTB U yCTAaHOBOK
ANEKTPOHUKHU U
HaHOAJIEKTPOHHUKH C
HCIIOJIb30BaHUEM
CTaHJAPTHBIX
MIPOTrPaMMHBIX CPEACTB
KOMIIBIOTEPHOTO
MOJIETTUPOBAHMUSL. ;

e CBOOOMHO UCITOJIB3YET
CTaHJapTHHIC
MIpOrpaMMHBIE CPEJICTBA
KOMIIBIOTEPHOTO
MOJICTTHPOBAHHUS JITIS
pereHust OOIBITUHCTBA

dopmynupoBKa MoKazareniel 1 KpUTeprueB OIICHUBAaHUS JaHHONW KOMITETEHIIMH MPUBEIeHa B Tadbmule 8.
Tabnuna 8 — [lokazarenu U KpUTEPHUH OLEHUBAHKS KOMIIETEHIIUM Ha dTanax

Bnanets

e CBoOOmHO BlagceT
pa3HBIMHU CIIOCOOaMU
peICTaBICHUS
MpUOOPOB, CXEM,
YCTPOMCTB U YCTAHOBOK
JJIEKTPOHHUKH H
HAHODJIEKTPOHUKH B
(hopme MareMaTu4yeCcKuX
MOJIEIIEH.

e [Ipumenser ynooHble
MIPOrPaMMHEBIE CPEJICTBA
JUTS TIOJTYYEHUS U
HWHTEPIPETAITTN
pe3yaBTaTOB
OOJBIIMHCTBA 32434
MOJICTTUPOBAHHMSI
pUOOPOB, CXEM,
YCTPOMCTB U YCTAHOBOK
JIIEKTPOHHUKH H
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MOJICITUPOBAHHS,
yKa3bIBaeT UX
Ha3HaYeHue u
0COOEHHOCTH.;

MIPUKJIATHBIX 33/1a4.;

HaHODXJIEKTPOHUKH.;
e VYBEpPEHHO MPOBOIUT
YHUCIICHHBIC
SKCIIEPUMEHTHI B
npodeccuoHaTbHBIX
nakeTax KOMIIbIOTEPHOTO
MOJICTTHPOBAHHSI U
IpEICTaBIISIeT
pEe3yABTATHI
HCCIENOBaHUH B
HawTydIei gopme.;

Xoporro (6a30BbIi
YPOBEHD)

VYIOBIETBOPUTEIBH
0 (MOpPOTrOBBIN
YPOBEHD)

e ll3naraer marepuan no
MIOCTPOEHUIO
MPOCTEUIINX
(hU3UYECKUX U
MaTeMaTHIeCKUX
Mojesel mpruoopoB,
CXEM, YCTPOMICTB U
YCTaHOBOK 3JIEKTPOHUKH
Y HAHODJICKTPOHHUKH
Pa3IU4YHOTO
(bYHKIIMOHATBHOTO
HA3HAYEHUS.;

e OmuceIBaeT
BO3MOXHOCTH
CTaH/IapTHBIX
MIPOrPaMMHBIX CPEICTB
KOMITBIOTEPHOTO
MOJICTTUPOBAHHSL. ;

e l3yaraer uzaero
MIOCTPOEHUS
CTaHJapTHBIX
(buznyecKux u
MaTeMaTH4eCKUX
MoJienen mpuodopos,
CX€EM, YCTPOMCTB U
YCTaHOBOK AJIEKTPOHUKHU
Y HAaHODJIEKTPOHUKHU
Pa3IM4YHOTO
(bYHKIIMOHATIBHOTO
Ha3HAYEHHUS.;

e OnucsIBa€T OCHOBHBIE
BO3MOYKHOCTH
CTaH/IapTHBIX
IIPOrPaMMHBIX CPEICTB
KOMITbIOTEPHOTO
MOJIEIMPOBAHMSI.

e Pemaer TMnMYHbBIE
dbuznveckue u
MareMaTu4ecKue 3a1a4H,
OIMCHIBAIOIINE MOJICIH
npubOpOB, CXeM,
YCTPOMCTB U YCTAHOBOK
AJIEKTPOHHUKH H
HAHOXJIEKTPOHUKH.;

e lcnonb3yer
CTaHJapTHBIE
MIPOrpaMMHBIE CPEICTBA
KOMITBIOTEPHOTO
MOJICTTUPOBAHHUS JIJIS
pEIICHUS TTPUKIIATHBIX
3a1ay.;

e Pemaer ¢puznueckue u
MaTeMaTH4eCKue 3a1a4u
MOJIEIIUPOBAHMSI,
aHaJIOTUYHbBIE
pa3zoOpaHHBIM Ha
3aHSTHSIX. ;

e lcnonb3yer
yKa3aHHbIE CTaHIAPTHBIE
MIPOrpaMMHBIE CPEICTBA
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS JIJIS
pELIEeHNs TUIIOBBIX 3a/1a4
MOJIEITUPOBAHMSIL.

e CTpout
MaTeMaTH4eCcKrue MOJIEIN
pubOpOB, CXeM,
YCTPOMCTB U YCTAHOBOK
AJNEKTPOHUKHU U
HaHORJIEKTPOHUKH
pa3IuYHOTO
(yHKIIMOHAJIBHOTO
HA3HAYEHUSL.;

e [Ipumenser
IpOrpaMMHBbIE CPEACTBA
KOMITBIOTEPHOTO
MOJIETTUPOBAHUS JIs1
MOCTPOCHHS TUTOBBIX
MaTeMaTH4eCKUX
MOJIeJICH.;

e [IpoBOAUT UKCIIEHHBIE
3KCIIEPUMEHTHI B
npohecCHOHATBHBIX
MAKETaX KOMIIbIOTEPHOIO
MOJICTTUPOBAHUS U
MPEICTABIISAET
pe3yNbTaThl
HCCIICIOBAHUM. ;

e Braneer
TEPMHUHOJIOTHEN
npeaMeTHON o0nacTu
3HaAHU, CIOCOOEH
PEICTaBUTh OOBEKT B
MaremMaTudeckou popme.;
e [Ipumenser MatCAD
JUTSL UICTIOJIb30BAHMS
THUTIOBBIX
MaTeMaTH4eCKUX
MOZENEH, TOyYEHUs 1
HWHTEpIpeTaluu
pe3yJIbTaToB
CTaHJaPTHBIX
MPUKIIATHBIX 33/1a4.;

e [IpoBoauT TUIIOBBIE
YUCJICHHBIC
SKCIIEPUMEHTHI B
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\ MatCAD.; \

3 TunoBbie KOHTPOJIbHbIE 3aJaHNUS
Jlist peanu3anuy BBIMICTIEPEUUCICHHBIX 3a1a4 00yUeHUs! MCIIONB3YIOTCS THUIOBBIE KOHTPOJIBHBIE
3a/laHusl WM MHbIE MaTepuaibl, HEOOXOIUMBbIE IJI OLIEHKH 3HAHWW, YMEHHI, HaBBIKOB M (WJIM) OMBITA
NESTENLHOCTH, XapaKTePU3YIOIIUX IJTanbl (OPMHUPOBAHUS KOMIETCHIIMA B TPOIECCE OCBOCHHS
00pa30BaTeIbHON IPOrPaMMBbl, B CJIEIYIOIIEM COCTABE.

3.1 Bonnpocbl Ha CaMONOATOTOBKY

— Ilenu nepemenHoro toka. I'apmMoHHUYeCcKUi curHai. PeakTUBHBIE 3JIEMEHTHI CXEMBbI - KaTylIKa
WHJIYKTUBHOCTH M KOHJEHcAarop. EMKOCTh KOHAEHcAaropa, WHAYKTHMBHOCTBH Apocceind. Pacder nenu
IIEPEMEHHOI0 TOKa. AKTHBHas, peakTHBHas U IOJIHAs MOIIHOCTh. bamaHc MomHocTel. DnekTpuyeckas
uens. HanpsbkeHue, TOK, CONPOTUBIIEHHE, MOIIHOCTh. 3akoH OMa. 3akonsl Kupxroda: mapamnenbHoe u
nocJjenoBaTeNibHOe coequHenrne npoBogHUKOB. [Ipumenenue CJIAY st pacdera 1enu MOCTOSHHOTO
Toka. bamanc mommuocTteit. [IporpammupoBanue, aaroput™m, nuki U BeiOop. [lommporpamma, o6macTb
BUJUMOCTH TIEPEMEHHBIX, [o0aIbHBIE M JIOKAJIbHBIC TMEepeMeHHbIC. [apMoOHUWYEeCKas (QYHKIHS,
amIuinTyaa, yactora u ¢asza. Uccnenoanue ¢ynkuuii. Obmactb onpexaeneHus, ocoObie Touku. [Ipenen
(GyHKIMHU B TOUKE, Mpeaeibl Ha OECKOHEUHOCTH. beckoHeuHo Oonbiire 1 OECKOHEUHO Malible BEIMYHUHBL.
Bospactanne u yObiBaHuEe (YHKIUH, MPOBEACHHE MPOU3BOAHOM, SKCTPEMYMbl (YHKIMH U TOYKU
nepernba. AcumnTorbl. KoMmiekcHbIe 4nciia, KOMIUIEKCHAs TUIOCKOCTh. JlekapToBa U mosisipHas cucreMa
KoopAuHAar. Monaynb M apryMeHT KOMIUIEKCHOTrO uwMciia. JlekapToBO, TPUTOHOMETPUYECKOE U
[IOKa3aTeJIbHOE MPEACTABICHUE KOMIUIEKCHOTO uyucna. Onepauud ¢ KOMIUIEKCHBIMU — YHCJIaMH.
[IpuMeHeHne BEKTOPOB B HAyYHO-TEXHHMYECKHX pacdeTax, BEKTOpPHOE OomucaHue (hU3MUYECKHX BEIUYHH.
[Ipoexuuu BekTopa. JIMHEHAs 3aBUCUMOCTH (HE3aBUCHUMOCTH) BEKTOpOB. Ormepaiuu ¢ BEKTOpaMH.
CkansipHOoe, BEKTOPHOE U CMEIIAHHOE Mpou3BeaeHre. Moayib BEKTOpa, yroj HakiioHa BekTopa. Cucrema
JUHEUHBIX alreOpandeckux ypaBHEHUU. TeopeMbl O CYIIECTBOBAHMH M E€IMHCTBEHHOCTH PEIICHUS
CJIAY. OcHoBHas u pacmmpenHass marpuua CJIAY. Merton 'aycca = mIKOJIBHBIA METOJ MOJACTAHOBOK.
[IpaBuno Kpamepa. Pemenue CJIAY uepe3 oOparHyro Marpuily. BexkTtop kak HampaBieHHBIH OTPE30K
IpsIMOW B €BKJIHMJIOBOM IMPOCTPAHCTBE. Marpuila Kak CUCTeMa BEKTOPOB-CTPOK U BEKTOPOB-CTOJIOLOB.
Apudmernueckue ornepanyy ¢ BEKTOpaMH U MaTpullaMH, MOAYIb BEKTOpa, yroil HakjoHa. JIuHeliHas
3aBHCUMOCTH (HE3aBHCHMOCTB) BEKTOpOB. OIpenenuTeslb MaTpUIbl, PAaHT MaTpHUIlbl, OOpaTHas MaTpULa.
Pasnoxxenue omnpenenurens mo crpoke (cTosdily). DKBUBaJCHTHbIE MpeoOpa3zoBaHus Marpuilbl. KopHu
ypaBHeHUs. Pemenne HenuHeHbIX ypaBHeHUH. [ paduyeckuii cnocob otaenenust kopHeld. YncieHHbIN 1
AHAJIUTUYECKUA METO/IbI TOMCKA KOPHEH.

3.2 TeMbl HHAMBUAYAJIbHBIX 32JAHUH

— KoMIekcHble uncia, KOMIUIEKCHAs IUIOCKOCTh. /lekapToBa M MOjspHas CUCTEMa KOOpPAMHAT.
Mozayne ¥ aprymMeHT KOMIUIEKCHOIO 4YHcla. JlekapToBOo, TPUTOHOMETPUYECKOE M II0KA3aTeIbHOE
MIPEJICTAaBICHUE KOMIUIEKCHOro uncia. Onepanuu ¢ KOMIUIEKCHBIMU 4uciaamu. [IpruMeHeHue BEKTOpoB B
HAyYHO-TEXHUYECKHUX pacyeTax, BEKTOpPHOE ONHCaHhe (QHU3NYECKUX BeauuuH. [Ipoekunu BekTOpa.
Jlunelinas 3aBUCUMOCTD (HE3aBUCUMOCTB) BeKTOpoB. Omnepanuu ¢ BekTopamu. CKaliipHOE, BEKTOPHOE U
CMEIIaHHOE Ipou3BelneHue. Moayinp BEKTOpa, Yroil HakJIoHa Bekropa. Cucrema JIMHEHHBIX
anredpandeckux ypaBHeHHH. Teopemsl 0 cymiecTBOBaHUHM U eMMHCTBEHHOCTH pemienus CJIAY. OcHoBHas
n pacmmpenHas marpuna CJIAY. Meron I'aycca = mkonbHBIN MeTon noxactaHoBok. [Ipasuno Kpamepa.
Pemenue CJIAY uepe3 obpatnyro marpuily. BekTop kak HampaBieHHBINH OTPE30K MPSIMOI B €BKIUI0BOM
IPOCTPAaHCTBE. Marpuia Kak cHCTeMa BEKTOPOB-CTPOK U BEKTOPOB-CTOJOLOB. ApudmeTHueckue
orepaly ¢ BEKTOpaMH M MarTpullaMH, MOAYJb BEKTOpa, yroia HakjoHa. JIuHeilHas 3aBHCHMOCTH
(He3aBHCHUMOCTB) BEeKTOPOB. OnpeaenuTenb MaTpHIbl, paHT MaTpullbl, oOpaTHas Marpuua. PasnoxeHue
OTIpe/IeTUTEN MO CTpoKe (cTonOIly). DKBUBAJEHTHbIE MpeoOpa3oBaHus Marpullbl. KopHu ypaBHEHHS.
Pemienne HenuHeWHBIX ypaBHeHUH. I[paduueckuit cmoco0 oraeneHus KopHe. YucieHHBIH U
AHAJIMTHYECKHUI METOJIbI TOMCKA KOPHEH.

— 1. Cpopmynupyiite nepsslii 3akoH Kupxroda. 2. Kak cBs3aHo HarpspkeHHE, CONPOTUBICHUE U
Tok B pezuctope? 3. ChopMynupyiiTe 3aKOH COXpaHEHHs SHEPTHH B MIPUIIOKEHUHU K OaJaHCy MOIIIHOCTEH.
4. MomnHocTs. [lo xakuM AByM ¢dopMynaM MOXKHO BbIUMCIHTH MOIIHOCTH? 5. ChopmynupyiiTe 3aKoH
Owma. 6. Moryr a1 TOKM UMeThb oTpuuareinbHoe 3HaueHue? [louemy? 7. HazoBuTe eIMHUIIBI U3MEPEHUS
TOKa, HAMPSKEHUS, COMPOTUBIICHUS U MOITHOCTH. 8. Chopmynupyite Bropoit 3akoH Kupxroda. 9. Kakue
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BUJBl AHAIOroBOM Mmoxmymsauumu Bbl 3Haere? 10. 3ammcars QopMmydy TapMOHHYECKOW (DyHKIHH,
nepedncnuTh ee mapameTphl. 11. Kak moctpouts nudpoBoii curaan Ha rpaduke? 12. CymiecTByIOT Jik B
MIPHUPOJIE YUCTO NU(POBHIE CUTHAIBI?

— 1. Kak BpUHMCIUTH KOpEHb M3 OTpUIATeNbHOTO uKcia? 2. Kak Bbl MOHMMaeTe KOMIUJIEKCHOE
gucino? Kak ero npeacraButh / n300pazuth? 3. Kak npeacraBisieTcsi KOMIUIEKCHOE YHCIIO B JEKAPTOBOW U
MOJISIPHOM cucTeMe KoopAuHaT? 4. YMeeTe Wil Bbl CTPOUTHh MOJY/JIb M apryMEHT KOMILUIEKCHOTO uncia? 5.
Kak n3Bneub KopeHb U3 KOMILIEKCHOTO yucia? 6. CKOJIBKO 3HaY€HUN UMEET KOPEHb IMSATON CTETEeHH U3 1?7
Hapucyiite ux. 7. Kak usyuarh KomruiekcHble (QyHKIMU? 8. YMeeTe JH BBl 3allUCHIBATH KOMIUIEKCHOE
YHUCII0O B TpUTOHOMEeTpuueckoil ¢opme? 9. Kak BBUHUCIUTH BEIIECTBEHHYI0 M MHHMYIO 4YacTH
KOMIUIEKCHOTO YMCJIa aHATUTHYECKU U YrciaeHHo? Bo3moxHo mu 310 6e3 MathCAD? 10. Kak 3anucars
KOMIUIEKCHOE 4YHCIIO B TokaszarenbHol (opme? 11. Kakume apudmernyeckue ornepanuu ¢ dlIeMEHTaMU
KOMIUIEKCHOTO MTPOCTPAHCTBA MOKHO ITpou3BoAuTh? 12. Uto Takoe MHOro3HayHas ¢pyHkius? [Ipusennre
npumep. 13. Kak BBINISIAUT MpOCTpaHCTBO KoMILIeKCHBIX uncen? 14. Kak ymoOHee Bcero BO3BECTH
KOMITJIEKCHOE YMCJIO B CTEIIEHB?

— 1. Chopmynupyiite nepBblii 3akoH Kupxroda mais nenu nepemeHHoro Toka. 2. Kak cBsizaHo
HaNpsDKEHUE, COMPOTUBJICHHE M TOK B pesucrope? 3. UTo Takoe aKTHMBHOE COMPOTHBICHHE, KaK OHO
CBSI3aHO C MOJHBIM COIPOTHBICHHEM YydacTKa Ienu mnepeMeHHoro toka? 4. Chopmynupyiite 3akoH
COXpaHEHUSl SHEPruu B MPUIOKEHUU K OallaHCy MOIIHOCTEH LIeNU MEepeMEeHHOro Toka. 5. Uro Takoe
MOJTHOE CONPOTHBIICHUE yJacTKa nenu? 3anummre Gopmyny. 6. Kak cBs3aHO BEKTOpHOE (KOMILIEKCHOE)
MIpe/ICTaBICHUE HaNpsDKeHHs U popMa ero rapMoHndeckoro curtana? 7. HazoBure equHUIbI U3MEPEHUS
MOJIHOM, aKTUBHOM M peakTUBHOM MourHocTed. Kak onm cBszanbi? 8. Kak BBIYMCISICTCS aKTHBHAs
MOIIHOCTH uctouHuka? 9. Chopmynupyiite 6ananc MolHOCTel B 1enu nepemeHHoro toka. 10. [Tonnas
MOIIHOCTh. 1o kKakuMm Qopmynam MOXXHO BeIMUCIUTH MOITHOCTH? 11. Chopmynupyiite 3akoH Oma 1ist
Lenu MEPEeMEeHHOro Toka. 12. MOryT JM TOKM MMETh OTPUIATENbHOE 3HAYEHHE B IIEMH MEPEMEHHOTO
toka? 13. Ha 4ro pacxomyercs sHEprus akTUBHOTO COIPOTHUBIICHMs ydacTka menu? Kak Bwraucisercs
BeJIMYMHA ToTpadyeHHONW MomHocTH? 14. Kak m3MeHsieTcss BEKTOp KOMIUIEKCHOTO MPEACTaBICHUS TOKa
npu u3MeHeHuu Bpemenu? 15. HazoBute eauHUIBI M3MEpPEHUS] TOKA, HANPSKCHHUS, COMPOTUBICHUS U
MomHocTH. 16. Chopmynupyiite Bropoii 3akon Kupxroda ans nenu nepemenHoro toka. 17. Kak cBszaHo
HaIpsDKEHUE, CONPOTUBIIEHUE U TOK B KOHJieHcatope? 18. UTo Takoe peakTUBHOE CONPOTUBIECHUE, KAKOE
oHO ObIBaeT? Kak OHO CBSI3aHO C TOJHBIM COMPOTHUBICHUEM y4YacTKa MU nepeMeHHoro Toka? 19. B yem
COCTOMT MJIesl IPEICTaBICHUs FapMOHMYECKOI0 CUIHalla KOMIUIEKCHOM nepeMeHHo? Kak m3mensiercs
yron? 20. Kak cBs3aHO BEKTOpHOE (KOMILIEKCHOE) MpeACTaBleHne TOKa U opma ero rapMOHHYECKOTO
curHana? 21. Kak cBg3aHO HampspKeHHE, CONPOTUBICHUE U TOK B KaTylike MHAyKTUBHOcTH? 22. Ha 4to
pacxonyeTcsi SHEprusi peakTUBHOro osyeMeHta uenu? Kak BblUMCIAETCS BeJIWYMHA MOTPAYEHHOU
MomHocTH? 23. Yem ominyaercss MrHoBeHHasl (mosiHasg) (a3a curHajza OT HadaJbHOM ero ¢asbl?
3anumute Gopmyy.

3.3 TeMbl OIPOCOB HA 3AHATHIX

— 1. Yro mpencrasisier u3 ceds npoekt (nmporpamma) Ha MathCAD? 2. Kakue Bunbl oneparopa
onpenaeneHus (IpUCBavBaHUs, Ha3HadeHMs)) BaMm u3BecTHbI? 3. Kak cBsizaHbl HynM QYHKIUH U
SKCTpeMyMbl Mpou3BoAHOI? 4. Kakue makeTsl MpoeCcCHOHAIbHBIX MaTeMaTHYECKUX BBIUYUCICHUH Bam
u3BecTHbI? 5. Onummmre okHO uHTepdeiica MathCAD. PaGounii nuct u pernonsl. 6. Kak ycraHOBUTH npu
BBIBOJIE HA DKpaH KOJIMYECTBO 3HAKOB Iocie 3anaTon? 7. Kak 3a1aeTcst TOUHOCTh YUCIIEHHBIX PacueTOB B
MathCAD? 8. Yto Takoe y4yacTok Bo3pacTaHusl M yObiBaHUS ¢GyHKuMu? Kak 3TH ydacTKu CBsI3aHBI C
MOBEJICHHEM MPOU3BOAHON? 9. OnuInTe MHCTPYMEHTAIbHbIE NMaHeNd U Ma0IIOHBI U METOJbl paboThI C
Humu. 10. Kak 3agaerca nuana3zo” u mar uzMeHeHus nepemeHHoil B MathCAD? 11. Onumure, Kak
3a7aTh (QYHKIMIO M BBIYMCIUTD 3HAYEHUE 3TOM QyHKIMHU B Touke? 12. YTo Takoe KopeHb ypaBHeHus? 13.
Onumure cnoco® BbUMCICHHS] KOpPHEH MPHU MOMOIIN CTaHAapTHOU mpornenypsl root(f(x), X), kKak MOXXHO
3aJaTh TOYHOCTH BbluncieHui? 14. Yro Takoe Hynu (YHKIUHM U Kak uX Bbruuciats? 15. Kak moctpouth
rpaduk GyHKIMH OAHOTO IapaMeTpa, 3a/1aTh JUarna3oH U3MEHEHUs MapaMeTpoB, IIBET U UIUPUHY JIMHUAN?
16. OnumuTe cnoco0 BBHIYUCICHUS HyJIeH (YHKIIMU MPH MOMOIIM CTaHaapTHO# npouexypsl Given-Find
KaK MOJKHO 3a/1aTh TOYHOCTh BbluncieHuit? 17. Uto Takoe MakCUMyM MU MUHUMYM (QYHKIHH, KaK OHH
CBsI3aHBl CO 3HAYEHMEM IPOM3BOIHON B 3TuX Toukax? 18. Kak moctpouth rpadguk (yHKIHUU OJHOTO
napamerpa? Kak mnocraButh Touky Ha Tpaduke? 19. Onumute crnoco0 BBIYUCIECHHS MaKCUMyMOB
(MHHIMYMOB) (DYHKITUU MPU TIOMOIIU CTaHAAPTHOH mporeaypbl Given-Maximize u Given-Minimize. Kak
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MOXHO 3aJ1aTb TOYHOCTh BbruucieHuii? 20. Yto Takoe ydacTok Bo3pacTtaHus U yObiBanus pynkimn? Kax
OHM BBINIIAT Ha Tpaduke, KaKk UX MOXKHO BbIUMCINTH? Kak 3TH ydacTku CBsS3aHbl C IOBEIECHUEM
npousBogHoi? 21. Kak moctpouth rpaduk mnpsmoi, mapamwienbHoit ocu Ox mmm ocu Oy? 22. Kak
OTIPENETUTh SKCTPEMYMbI (DYHKIIMH 1O TOBEICHUIO MPOU3BOAHBIX? 23. OnummTe Crocod BBHIYMCICHHS
Hyle (yHKIMKM TpH TMOMOIIM CTaHAAPTHOM mpomenypsl solve. Kak MOXXHO 3aaaTh TOYHOCTH
BbIYMCIICHHI? Kak yCTaHOBHUTH KOJHMYECTBO JIECSTHYHBIX 3HAKOB, OTOOpakaeMbIX Ha 3kpane? 24. Uto
takoe sKkcTpemyM ¢yHkuun? Kak ero Haxomuth? 25. Kak cBs3aHbl 3KCTpeMyMbl (YHKIUU U HYIH
npou3BoaHon? 26. Kak cBsizaHa (QyHKIHMS C dKCTpeMymamMu TPOU3BOAHON? YUTO MPOMCXOAUT B 3THUX
Toukax? 27. Kak ycTaHOBUTH IIpH BBIBOJIE HAa 3KpaH KOJMYECTBO 3HAKOB rocJe 3amstoi? 28. Kak 3agaerca
TOYHOCTh YHCIeHHBIX pacyetroB B MathCAD? 29. Yrto Takoe y4acTOK BO3pacTaHus M YOBIBaHUS
¢ynkumu? Kak 3T yyacTku cBs3aHbl ¢ noBeneHueM npousBogHon? 30. Kak 3amaercst nuama3oH U mar
n3meHeHus nepeMenHord B MathCAD? 31. OnummTe, Kak 3a/1aTh PYHKIIMIO ¥ BEIYUCIUTD 3HAYCHHUE ITOU
¢ynkuuu B Touke? 32. Uro takoe kopeHb ypaBHeHUs? 33. Uro Takoe HenpepbiBHas (ynkuusa? [laiite
cTporoe ompeaeneHue depe3 npeaenbl. 34. Uto takoe Hynu (QyHKIMM M Kak uX BeMUCIATH? 35. Kak
MOCTPOUTH B OJHOM OKHE rpad)MKu HECKONbKUX (YHKUIMH ofHOro mapamerpa? Kak 3amarh s HuX
pasuble mapameTpri? 36. Kak HaliTH rOpu30HTAIBHBIE U HAKJIOHHBIE acUMITOTH pyHKIMK? 37. Onumure
cioco0 BBIYHCICHHUS HYIeWd (YHKUIUHU MPH MOMOINM CTaHgapTHOM mpoueaypsl Given-Find xak MoxHO
3aJlaTh TOYHOCTh BhIYUCIEHUU? 38. UTo Takoe MakKCUMyM U MHUHUMYM (YHKIHMH, KaK OHU CBSI3aHBI CO
3HAYCHHEM TPOM3BOIHOM B 3TUX Toukax? 39. Kak moctpouts rpaduk GyHKImMu omHoro mapamerpa? Kak
MOCTaBUTh TOUKY Ha rpaduke? 40. Onummure cnocod BHIUUCICHUS MAKCUMYMOB (MUHUMYMOB) (DYHKIIHH
IpU TIOMOIIM CTaHAapTHOM mponenypsl Given-Maximize u Given-Minimize. Kak MoxHO 3amarh
TOYHOCTH Bbluncienuit? 41. Yto Takoe y4acTok Bo3pacTaHusi U yobiBaHus ¢pyHkuunu? Kak oHU BBIVISAAT
Ha rpaduke, KaK X MOXXHO BBIYHCIUTH? Kak 3TH y4acTKH CBS3aHBI C MMOBEJCHHEM pOon3BOAHOI? 42. Kak
MOCTPOUTH Tpaduk mpsmMoit, mapamienbHo ocu Ox unu ocu Oy? 43. Kak ompeaenuTs 3KCTpeMyMbl
(GYHKIMH TI0 TIOBEJCHUIO MPou3BOAHBIX? 44. Uto Takoe 3kcTpemyMm ¢GyHKImu? Kak ero Haxomuts? 45.
Kak moxer Bectu cebs Gpynkuus Ha O6eckoneuyHoctu? [lepeuncnuts Bce ciydau. 46. Uto Takoe 061IacThb
onpeneneHuss ¢GyHkuuu? Yro Takoe ocobObie Touku? 47. Onucars MnoBeieHHE (YHKUMM Ha TpaHMUIAX
obmactu omnpeneneHus U Ha OeckoHedHocTH. 48. Kak ycTaHOBUTH, ABISETCS U (QYHKUIUS YETHOM WU
HeuétHoi. Jlaiitre ctporoe ompenencaue. 49. Kak onpenenuth, sBISETCS T (YHKIHS MEPHOIHUSCKON
win HeT. Onpenenenue. 50. Kak HallTH ToUku nepernda U UHTEPBAIbI BBITYKIOCTH-BOTHYTOCTH. 51. Kak
HaliTH BepTHKaIbHBIE acuMNTOTHI? 52. Kak moctpouts rpaduk mpousBomnoil ¢pynkuuu. Kak on Oymer
COOTHOCUTBCSA ¢ rpadukoM ocHOBHOM (yHkIuu? 53. OnumuTe noHsATHE npenena GyHkuu B Touke? Ha
6eckoneuHocTtu? 54. Yro takoe nepern6n! pyHkuu? Kak onn Berauciastorcs?

— 1. Kak Bbl nonumaere nonarue marpuna? Bekrop? 2. Kak noHsTHE BEKTOpP N-MEPHOIO
IPOCTPAHCTBA CBA3aHO CO UIKOJBHBIM IOHATHEM BEKTOpa (HampaBieHHoro orpes3ka)? 3. YUro Takoe
BEKTOP-CTPOKA U BEKTOp-cToOel MaTpulibl? 4. UTo Takoe TpaHCIIOHMPOBaHUE MaTpulpl? 5. SBnsercs nu
MaTpu4yHOE IPOU3BEICHHE KOMMYTAaTWBHbIM? A juid KBaaparHblx Marpun? 6. Kak Bbeuuciurte
onpenenutenb Marpunibl? 7. Kak 3amats Matpuily (Bexktop) B MathCAD? Paznuvarorcst d 3TH IOHATHS?
8. Uro Takoe JMHENHBIE omepanuu ¢ Marpuuamu, Bekropamu? 9. Kakme omepanuu Haj CTpOKaMu
(cronbriamm) MaTpUIlbl Ha3bIBAIOTCS «IKBUBAJIEHTHBIE MpeoOpa3oBanus»? [louemy? 10. Kak BbIUMCIUTH
OTIpeIeTTUTENb MAaTPHIIBI pa3iokeHueM 1mo crpoke (crondiy)? 11. Kak ¢ momompto cpenct8 MathCAD
BBIIETIUTH HYKHBIN cTonOen Marpuipl? 12. Kakue onepanuu ¢ MmarpuiaMu MOXHO ipousBoauts? 13. Yto
Takoe obparHas marpuna? Korna ona cymectsyetr? 14. Uto Takoe nuHelHas koMOMHalus BekTopoB? 15.
Kak ¢ momompio cpencte MathCAD BeinenuTh HYXHYIO CTpoKy marpuibl? 16. Uto Takoe oOparHas
marpuna? Kak 310 monstue cBsizaHo ¢ oOpaTtHeM uuciaoMm? 17. Kak BelIenuTh TpeOyemblit (parMeHT
(mogmarpuity) 3amanHod marpuiibl B MathCAD? 18. Kak BeImisiguT MatpudHas eauHuna? MaTpudaHbIi
Hoib? 19. Kak u3MeHsercs omnpenenuTesb MaTpUIbl MPU SKBUBAJCHTHBIX MPeoOpa3oBaHUSIX CTPOK,
ctonOuoB Marpunsl? 20. Kak BeIYMCIUTh 0OpaTHYIO MaTpuily yepes3 aiaredpandeckue gornosnHenusn? 21.
Kakue BekTOpbl Ha3bpIBalOTCS JIMHENWHO 3aBUcHMBIMH? [laliTe cTporoe ompenenenue. 22. Urto Takoe
onpenenutens marpunpl? 23. Kakasg marpuna HaszwsiBaeTcs auaroHanbHou? Tpeyrompnoii? 24. Kakue
MaTpullbl MOXKHO TiepeMHOo)aTb? 25. Kakue BEKTOpBI Ha3bIBalOTCS JIMHEHHO He3aBucUMbIMU? Jlaiite
ctporoe ompexaenenue. 26. Kak BennunHa OmNpenenvTesis CBSA3aHO C YHMCIOM JIMHEHMHO HE3aBUCHMBIX
CTpOK (cTONOIOB) KBagpaTHOM Marpuibl? 27. Yto Takoe panr marpuibl? Kak 3HaueHue paHra cBsI3aHO C
onpenenutenem? 28. Kak cBsi3aHO CyIIeCTBOBaHME OOpaTHOW MaTPHIIBI U BEIMUMHA ompenenutens? 29.
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Kak n3mensiercs onpeaenuTesb MaTpulibl Ipu ee yMHOXkeHUH Ha unciao? 30. Urto Takoe paHr Marpulbl?
Kak ero paccunrars? Kak on Beraucisercs 8 MathCAD?

— 1. Kak noHsiTue BEKTOp N-MEPHOTO MPOCTPAHCTBA CBSI3AHO CO IIKOJIBHBIM MOHSTHEM BEKTOpa
(mampaBiieHHOTO OTpe3ka)? 2. UTto Takoe nuHelHas koMOuHaius BekTopoB? 3. Uro Takoe cuna Jlopenma?
Uemy ona paBna? 4. JlaiiTe onpeneneHue CKajasipHOTO NpOU3BeIeHHUS BEKTOPOB. ONUIINTE €ro CBOMCTBA.
5. Kakue BekTOpbl Ha3bpIBalOTCA JHHEHHO 3aBucuMbIMU? J[laiiTe cTporoe ompenenenue. 6. laiite
olpeiesieHe BEKTOPHOIO MPOM3Be/leHusl BeKTopoB. OnuiuTe ero cBoiictea. 7. Kak onpeaenuts 4ucio
JMHEWHO HE3aBHUCHUMBIX BEKTOpPOB B cucteme? 8. UTo Takoe cMmelIaHHOE MpOW3BEACHHE BEKTOPOB? 9.
Kakmne BekTOphl Ha3bIBAIOTCS COOCTBEHHBIMH BEKTOpaMU MaTpullbl? UTo Takoe COOCTBEHHBIE YHUCIA
Mmarpupl? 10. Kakue BeKTOpbl Ha3bIBaIOTCS JIMHENHO He3aBucuMbiMu? Jlaiite cTporoe onpeaenenue. 11.
Uto Ttakoe 6a3uc? OprtoHopmupoBaHHbIM 0Oazuc? 12. Kakas cuctema BEKTOPOB MOMXKET CUHUTATHCS
6azucom? 13. Kak Berumciuts cwity Jlopenmna B MarautHoM mosie? B anekrpomarautHom mone? 14. Kak
Bbl MOHMMAaETe MOHATHE JMHEHHBIM oneparop? Kak 310 moHsTHe cBsizaHo ¢ wMarpuuen? 15. Kak
OTIPEICTUTh, pa3pelInMa i CHcTeMa anredpandeckux ypaBHeHuit? 16. Ecnu cucrema mmeer pemieHus,
TO KakK OIpeNennuTh, ckoibko ux? 17. Kak ornenuth 3aBUCHUMBIE epeMeHHbIE OT CBOOOIHBIX? CKOJIBKO
ux? 18. Yro Ttakoe pacmmpeHHas marpuna cucreMbl? 19. Uro takoe panr CJIAY? YeMm oH oTiaMuaeTcs ot
panra mMarpuubl CJIAY? 20. B yem cmbici Metona ['aycca pemenus CJIAY? 21. Kak pemutes CJIAY no
Metony Kpamepa? Mo)kHO /M pemIUTh BBIPOXKJIEHHYIO cuctemy? 22. Kakue MeTonbl NMOMCKa pelIeHUH
CJIAY Bam u3BectHbI? 23. Kak pemuth CJIAY, ecnu onpenenuresib MaTpuilsl paBeH 07?

3.4 Tembl 1a00paTOpPHBIX padoT

— Hccnenoanne ¢ynkuii. [loctpoenune rpaduka ¢yakmmum B MathCAD. OcoObie TOUKH,
npenen (QyHKIUU B TOYKE, Ipeaesl Ha OeckoHeuHOCTH. beckoHeuHo Ooipimue M OSCKOHEYHO Mallble
BelIMUMHbI. Bo3pactanue u yObiBaHue (DyHKIUU, MPOBEICHUE MPOU3ZBOAHOM, IKCTPEMyMbl (YHKIHH U
TOYKHU Ieperuda. ACUMITOTHI.

— IIporpammubie Bo3moxkHOcTH cpeapl  MathCAD. OOGnacte BUAMMOCTH  JIOKAJbHBIX
nepeMeHHbIX. ['apMoHndeckas QyHKIUS, aMIUIATYa, 9actoTa U ¢aza. Moaymnsius. VccinenoBanre BUI0B
aHAJIOTrOBOM MOAYJISALIMH.

— DnekTpuueckas 1ens. HampsokeHue, TOK, COMpOTUBIECHUE, MOIIHOCTh. 3akoH Oma. Mctounuk
TOKa, MCTOYHUK HampsbkeHus. 3akoHsl Kupxroda. [lapamnenbHoe M mocieqoBarebHOE COCIUHEHUE
npoBoAHUKOB. [Ipumenenue CJIAY miist pacuera nenu nmocTosHHOro Toka. bajnaHnc MolHOCTEH.

— llenu nmepeMeHHOro Toka. ['apMOHHUYECKHI CUTHAJI. PeakTUBHBIE 3EMEHTHI CXeMbl. EMKOCTB
KOHJICHCATopa, MHAYKTUBHOCTH Apoccens. [IpeacraBieHne peakTUBHBIX JIEMEHTOB 1IE€MTHA B KOMIJIEKCHOM
BUJIe. AKTUBHOE, PEaKTUBHOE U TOJIHOE COMpoTHBIeHUE. Pacuer nenu nepeMeHHoTo ToKa. ['paduueckoe
MPE/ICTABICHUE KOMIUICKCHBIX BEJIMYMH. AKTHBHAs, PEAKTUBHAs M TIOJIHAs MOIMHOCTh, OanaHc
MOIIHOCTEM.

3.5 3auér

— 1. Bpimucate MUHOP M BBIYUCIIUTH aNreOpanyeckoe JONOJHEHHE K 33JaHHOMY 3JIEMEHTY
Marpulipl. 2. IlpuBectn marpuily K TpeyrojibHOMY BHJly IyT€M SKBUBAJICHTHBIX MpeoOpa3zoBaHUMl cO
CTpOKaMH WIH cToiOnaMu. 3. BbluncieHue omnpenenuTeNiss MaTpUlibl pa3jiiokeHHEeM Mo CTpoke. 4.
Brruucnenne panra marpuiisl. 5. Pemenne cucteMbl TMHEHHBIX aireOpandecKuX ypaBHEHUN MO METOMY
Kpamepa. 6. Pemenue cucremsl TUHEHHBIX anredpanyeckux ypaBHeHHH mo merony laycca. 7. Pemenue
CUCTEMBbI JIMHEWHBIX ajnre0pandyecKux ypaBHEHHUI uepe3 oOpaTHyro Marpuiy. 8. PemieHue MaTpUyHBIX
ypaBHeHUH 100bIM crocoboMm. 9. IlocTpouth oOpaTHyro MaTpuily K 3ajgaHHoi wmarpuue. 10.
Apudmernueckue onepauuu ¢ Marpuuamu. 11. BeramcnauTe Bce coOCTBEHHBIE yHMClia MaTpuibl. 12.
Bbruuciute ogHO (7110060€) COOCTBEHHOE YHCIIO MAaTpHIbl, MOCTPOUTH COOCTBEHHBIH BEKTOpP, €My
COOTBETCTBYIOIIMHU. 13. BBIUMCINTE CKAIApPHOE M BEKTOPHOE IMPOU3BEICHUE 3aJaHHBIX BEKTOPOB. 14.
Boeruncnute yron Mexay BekTopamu. 15. IlpomsBectu omepanum ¢ BekTopamu 16. 3amada Ha
TeOMETPUYECKOE BBIYMCIICHHE Yepe3 BEeKTOphl 17. Omnmcare B3aMMHOE PACIOIOXKEHUE JBYX 3aJaHHBIX
BeKTOpOB 18. 3a1anbl KOOPAMHATHI TPEX BEKTOPOB B M3BECTHOM Oa3uce. MOXKHO JIM UX B3ATh B KaUueCTBE
HOBOTO Oasuca? 19. 3ammcars ypaBHEHHE TPSMOU, MPOXOAAIICH yepe3 3amanHbie Touku. 20. 3amucarb
YpaBHEHUE NPAMOM, MPOXOIALIEH Yepe3 JaHHYI0 TOUKY MapajlUIesIbHO 3aJaHHOMY BekTopy. 21. 3anucarb
ypaBHEHHE IJIOCKOCTH, MPOXOJALIEH dyepe3 Tpu 3a/laHHble TOUKH. 22. 3anmucarbh ypaBHEHHE IUIOCKOCTH,
IIPOXOJALIEH 4Yepe3 3aJaHHYK0 TOYKY M COJAEp’Kalled 3aJaHHYI0 MNpsMyro. 23. 3anucarb ypaBHEHHE
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3aJJaHHOM OKPYXXHOCTHU B NOJSIPHOM CHUCTEME KOOpAMHAT. 24. 3amucarb ypaBHEHHE 3aJaHHOM MpsIMOU
JIMHUM B TIOJIIPHOU cucTeMe KoopauHar. 25. [Ipsmas 3agaHa napameTpuyeckuM ypaBHeHueM. [loctpoutsb
obmiee ypaBHEHHE OTOH TMpPsMOM, BBIMHMCAaTh BEKTOP HOpPMald, HAMNpaBIAOMUN BekTop. 26.
OxapakTepu30BaTh B3aHMMHOE PACIIOJNOXKEHUE MPSAMBIX, 3aJlaHHBIX CBOMMM OOLIMMH ypaBHEHHUAMHU. 27.
Jlanbl KOOpAMHATHI BepLIMH nUpaMusl. HaliTu ypaBHeHHE NMpsMOil, copepkalliell ofHy U3 rpaHeu. 28.
3alaHO KaHOHMYECKOE YpPaBHEHHE KPHUBOM BTOPOIO IOPsJIKA Ha IUIOCKOCTU. OnpenenuTs THUI KPUBOU,
BBINKCATH €€ XapaKTEPUCTUKH. 29. BBIYHCINTD KOOPAMHATHI BEKTOPOB CTapOro 0aznca B HOBOM.

4 Meronn4yeckue MaTepuaJibl
st obecnieueHus mpoiecca oOydeHHsI U PEIIeHUs 3a7ad 00ydeHUS MCIOJIB3YIOTCS CIIEAYIONUe
Marepuabl:
— METOAMYECKHE MaTepuaibl, OINPEACTSIONINEe MPOICAyphl OICHUBAHUS 3HAHUM, YMCHHIA,
HAaBBIKOB U (WJIM) OMbBITA JCSITEILHOCTH, XapaKTEPU3YIOIIUX ITambl (OP-MUPOBAHUS KOMIICTCHIIUH,
coracHo 1. 12 paboueld mporpaMMsl.

4.1. OcHOBHas JUTEpaTypa

1. Muxanpuenko C.I. TIpodeccrnoHanbHble MaTeMaTUYECKUE MAKeThl [DIEKTPOHHBIN pecypc]:
VYyebnoe mocobue / C. I'. Muxanpuenko; TOMCKHI TOCYIapCTBEHHBIN YHUBEPCUTET CUCTEM YITPABJICHUS U
panuosnekrponuku, Kadenpa npoMbIuieHHON 3IEKTPOHUKU. — DIEKTPOH. TEKCTOBBIE J1aH. — Tomck : [0.
u.], 2013. - on-line, 78 c. wun., Tabn. — bubmuorp.: c. 74. [DOnekrpoHHbli pecypc]. -
http://ie.tusur.ru/docs/msg/pmp.rar

2. Muxanpuenko Cepreit ['ennanpeBuu HMuHpopmanmonHoe obecriedeHne 3aaad pacyera u
MIPOCKTHPOBAHUS deKTprueckux cxem: MoHorp. / C. I Muxanpaenko. — Tomck: MU3a-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. JlonosiHMTEIbHAS JJUTEpPaTypa
1. KomnbproTepHbIC TEXHOJIOTUU B HayKe, 00pa30BaHUH M MPOU3BOACTBE AIEKTPOHHON TEXHUKH /
Kpyunnun B.B., TanoBunkuii FO.H., Xomuu C.JI. — Tomck, 2012. — 154 c. [DnexTpoHHbIN pecypc]| -
Pexum noctyna: http://edu.tusur.ru/training/publications/967, cBo60aHBII.
2. HWudopmaruka. bazossiii kypc: YueOnuk s By3oB / C. B. Cumonosuy [u np.] ; pea. C. B.
CumonoBwuu. — 2-¢ uzf. — CII6. : [Tutep, 2007. — 639 c. (Hanuune B Oubnuoreke TYCVYP - 57 5k3.)

4.3. O6s13aTesibHbIE YUeOHO-MeTOAMYECKHUE MOCOOUs

1. Muxanpuenko C.I. MHWupopmanmonnsie Ttexnonoruu. Yacte 2. [IpodeccronanbHbie
MareMaTu4yeckhe MakeTbl: PYKOBOJACTBO MO OpraHu3ali CaMoOCTOATENbHOM pabotel ctynentoB / C. I.
MuxansueHko; TOMCKHI TOCYIapCTBEHHBIM YHMBEPCUTET CUCTEM YIPABJICHHUS W PagUOIECKTPOHUKH,
Kagenpa mnpombimnennoit snextponukun — Tomck: TYCVYP, 2016. — 130 c. : wun., tabm., npui —
bubnuorp.: ¢. 101. [DnexTponuslit pecypce]. - http://ie.tusur.ru/docs/msg/pmp.rar

2. Muxansuenko C. [I. IlpodeccuonanbHble Maremarnyeckue mnakeTsl. JlabGopaTopHsblid
npaktukyM / C. I MuxanpueHko; TOMCKHII TOCYapCTBEHHBI YHHMBEPCUTET CHCTEM YIPABIEHUS U
panuosnexkTponuku, Kadenpa npomsinuieHHo# snektponuku — Tomck: TYCVYP, 2017. — 84 c.: ni., Tabm.,
npui. — bubnumorp.: ¢. 65. [DnaekrponHsIii pecypc]. - http://ie.tusur.ru/docs/msg/pmp.rar

3. Muxansuenko C. I IlpodeccnonanbHble MaTeMaTHUeCKUe MakeThl. Y4eOHO-METOANYECKOe
nmocobue 1o mnpoBeAcHUIO mpakTudyeckux pabor / C. I. Muxanpuenko; ToMckuii rocymapcTBEHHBIN
YHUBEPCUTET CHCTEM YIpaBICHUS U paano31eKTpoHuKH, Kadenpa HpOMBINUIEHHOW 3JI€KTPOHUKU —
Tomck: TYCVYP, 2017. — 86 c. : wn., tabmn., mpwi. — bubmuorp.: c. 72. [OnexTpoHHbIi pecypc]. -
http://ie.tusur.ru/docs/msg/pmp.rar

4.4. ba3bl 1aHHBIX, HHGOPMAIIMOHHO CIIPABOYHbIE U OUCKOBbIE CHCTEMbI

1. Mathematica. Cucrema KomnbloTepHOM anreOpsl kommanuu  Wolfram  Research.
Odunmansubiii  caiit kommanuun Wolfram  Research http://www.wolfram.com. Cnoco6 noctyna:
http://www.wolfram.com/mathematica/.

2. Maple. IlporpammHBIii TMakeT KOMIbIOTEpHOM anreOpsl kommanuu Waterloo Maple Inc.
OdunmanbHbIN CaWT: http://www.maplesoft.com/. Cnoco6 JOCTYyTIa:
http://www.maplesoft.com/products/Maple/index.aspx.

3. MatLab. [lakeT MareMaTHUeCKWX W WHXXEHEPHBIX BbIYHMCICHUH. OQuIuanbHbIid CcaiT
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KOMIIaHUU-pa3paboTYHKa MathWorks http://www.mathworks.com/. Crioco6 JocTyma:

http://www.mathworks.com/products/matlab/.

4. MathCad. Cucrema KOMIBIOTEPHBIX BBIYHCICHUM.
paszpaboTunka Mathsoft http://www.mathsoft.com/, B
http://communities.ptc.com. Croco6 JOCTYyTIA:
http://communities.ptc.com/community/mathcad
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