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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
rpotoxos Ne oT & » 20 1

JINCT COTITIACOBAHUN
Pabouass mporpamma cocTaBlieHa ¢ yderoM TpeOopaunii PenpepanpHoro locymapcTBeHHOro
00pazoBaTeNbHOrO CTaHHapTa BHICWEro IpodeccHoHansHOTO obpazoBanus (PI'OC BO) Ttpersero
TOKOJICHHUS TI0 HATIPABICHUIO NoAroToBKy (criennansaoctu) 11.03.04 DiexTrpoHuKa ¥ HAHOIEKTPOHMKA,
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paccMoTpeHa 1 yTRepKJeHa Ha 3acenanun kadenpsl «30» mronst 2016 r., npotoxosn Ne 40.
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1. Lenu v 3agavuu JHCHHIUTHEBI

1.1, Henn nucuuninHb

Vuebupiit xype «lIpodeccroHanbHble MATEMATUYECKHE IAKETHIY SBJSCTCA BBOJHBIM € TOHYKH
spenmst uccnegosanus Bosmoxuaocteit CAE crereM npodeccHOHANBHOM MaTeMaTHKH, OH MPECIenyeT
CJIelyIOHe NeNu: ;

* [OJNOTOBATH 00YUaeMOro K IMPaKTHUecKOR JesTeNbHOCTH B 00aCTH MIEKTPOHUKHI, IPUBHTL eMY
yMEHHE [IOJIb30BATHCA COBPEMEHHBIM IIPOrPAMMHEIM —o0ecreueHneM st OBICTPOro  IIONyUeHUs
PEe3yNbTATOB HAYYIHBIX M IIPAKTHUECKUX BBIYHCIICHUH;

o 0BeCIeUnTh TIPHBI3KY LIKOJMBHBIX 3HAHWH I10 €CTECTBEHHOHAYYHBIM W TOYHBIM JUCIMIUIMHAM K
OOBEKTHOMY TIPOCTPAHCTBY DIEKTPOHUKH, YTO IO3BOIHT CTYICHTY MSATKO BIUTLCS B CTYACHUECKYIO
MKU3HD U JIETKO BOCTIPHHUMATh JXKE CJIOXKHBIN TEOPETHYECKHN MaTepHal,

s 00ecieYnTh HAITSIHOCTD TEOPETHYCCKOIO Marepuaa, U BCEIMTh B CTYICHTA YBEPEHHOCTH B
COOCTBEHHDIX CHIIaX, MIOMOYH €My TIPEOJONCTH LIKONBLHBIA CTPax Iepel rPOMO3IKAMHM BEIMHCICHUSIMY,
BBIPOBHSITH YPOBEHD ITOJ'OTOBKH CTyACHTOB 1 Kypca.

1.2, 3amaun (ucHEnIHHb]

Jlist BBITONHEHYS! YKA3aHHBIX BBIIIE IEJel B paMKax Kypca pelarores CIeayomue 3a1asu:

—~  [O3HAKOMHUTECS ¢  Haubosee TIONYNSPHBIMA  NPOQECCHOHANBHLIMU  MaTeMaTHYeCKUMA
NaKeTaMM, 3HaTh MX CIHEUAQUKY ¥ Ha3HAYeHWe, YSCHHTh MX CHIIBHBIE W CIAaOBle CTOPOHBI JUls
0B0CHOBAHHOIO BLIGOPA TOrO MM MHOTO BBIMUCIMTEIBFHOIO IIakeTa B NPOLECCE PEeleHus YueOHbIX
npoheCcCHOHATBHBIX 3aay;

-~ ma nupumepe oxmoro u3 maxetoB (MathCAD) neramsHo ocBouTh npeanaraemeic CAE
cucTeMaMi TpoGeCcCHOHATBHON MaTeMaTHKY BO3MOMKHOCTH, KaK B YaCTH YHCIEHHBIX PACYETOB, TaK W
AHAIMTHICCKHX (CHMBOJIBLHBIX) BEIMUCICHWH;

—  [ONYYEHHe KOMNETEHIH, IO3BONSIONMX JIeNaTh CTPATErud4ecKylo OLICHKY pelraeMoi
MaTeMaTH4yeckol 3ajiaqd, OCHOBBIBAIOIIYIOCS Ha TIOHMMAHWM M SCHOM [IPEJCTABICHHH  IEJIH
"HeCHeoBaHyil M abCTPAarupoBaHuy 0T MABIOHOB ¥ ANTOPHTMOB Toucka pemenuil. IToHCK KOHKPeTHOro
YHUCIIOBOTO pelteHus obyuaemblii fenerupyet cucreMe MathCAD;

~  TMPUMEHHUTH HOJIyUEHHBIE 3HAHWSI W OCBOCHHBIH MHCTPYMEHTAPHH Ha NMPaKTHUYECKUX 3a7adax
W3 KYPCOB MaTeMaTHKH U (PH3HKH;

—~  OCBOWTH OCHOBHBIE IpHEMBI 00pabOTKHM M NpeACTaBICHHS JKCIEPUMEHTAIILHBIX JTaHHBIX,
TIOJYYEHHBIX B paMKax yueGHOro npolecca, ueeieloBarebekoi mimm rpodeccroHanbHOR AesTeNbHOCTH.

2. Mecro puenunaasbl B crpykrype OOII

Jacummna  «IIpodeccnonansupie Maremarmdeckue rakersi» (B1.B.JIB.1.2) ormocmres k
BAPUATUBHOMN 9aCTH ITPOYECCHOHANIBLHOTO KA 00S3aTeIbHBIX JUCLIHILIAH.

[pemuecTBYIOMIME  JUCIMIUIMHAMY,  GOPMHUPYIOIIUMH — HAaYaJbHBIE  3HAHHS,  SBJIAIOTCS
cnenytompe  juctmriaasl: - Maremaruka, Jlumelinas  anreOpa M aHajMTHYECKas  IEOMETPHL,
HupopmMalMoHHbIe TEXHONOTUN.

[TocnenyomuMy QUCHATIIAHAME SIBILTIOTCS: TeopeTHdeckue OCHOBBI MEKTPOTEXHUKH, DH3HKa,
MeTobl aHaIM3a ¥ pacteTa MIEKTPOHHLIX ¢XeM, TeopHs aBroMaTHYeckoro yIpaBieHus.

3. TpeboBaHus K Pe3yIHTATAM O0CBOCHHSA JHCHUTIHHBI

[Tpotece n3yueHUs AUCLUATUMHE] HAITPABICH Ha (OPMUPOBAHHE CIIEIYIOIMX KOMIIETEHITHH!

~  OIIK-2 ¢crnocoGHOCTRIO BBIBJIATH €CTECTBEHHOHAYHIHYIO CYIIHOCTD IMPOOJIeM, BOSHUKAIOLUIHX
B Xofie MpO(peCCHOHANLHON IeSTebHOCTY, MPUBJICKATh UL UX PELICHUS COOTBETCTBYIOIMH (u3mKo-
MaTeMATHIECKHI armapar;

- OIIK-9 cnocoGHOCTHIO HCMONIB30BaTh HABBIKK PA0OTHL ¢ KOMIIBIOTEPOM, BIAICTh METOJAMH
UHPOPMAIHOHHBIX TEXHOIOTHH, COONIONATE OCHOBHBIE TPeOOBAHUS HAPOPMAITMOHHON 0€30TIaCHOCTH;

~  TIK-1 crmocoGHOCTBIO CTPOUTH TpocTeiimue (U3MIeCKUe M MareMaTH4eCKHe MOMEIH
mpubopoB, cXeM, YCTPOMCTB W  YCTAaHOBOK IEKTPOHMKM H  HAHOMIEKTPOHHKH  Pa3IHYHOTO
(QYHKIMOHABLHOrO HA3HAYEHMS, a TakXkKe HCIONbL30Balh CTAHNAPTHBIE IPOTPAMMHBIE CPEICTBA KX
KOMITBIOTEPHOTQ MOJICTUPOBAHUSI;

B pesynprare u3yueHus JUCIUILIAHBL CTYAEHT JOJDKEH:

—  3HaTh 0cOGEHHOCTH TNPOPECCHOHANBHBIX MATeMaTHYeCKHX —IIAKeTOB, OCODEHHOCTH

(%)
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npuMeHenus: Mmaremarpdeckux CAE-cucrem Juis penieHMst KOHKPETHBIX 3aad; BBIYHCIMTEIbHbIE
BO3MOXHOCTH rporpammuoro komiviekca MathCAD.

— yMeThb  JIaRaTh  CTPATerMuecKyl0  OIEHKY  peIlaeModl  MareMarHuecKod  sazau,
OCHOBBIBAIOLIYIOCS HA MOHMMAHUHN ¥ SCHOM ITPEICTABICHUA LA UCCIIEOBAHUE 1 aOCTparupoBaHUl OT
mIabJIOHOB ¥ aJITOPUTMOB TOWCKA PEINEHHH; TOWUCK KOHKPETHOrO YHCIOBOTO pelueHust o0ydaeMblil
nenerupyer cucreme MathCAD. Mcnons3oBare OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JAUCIMIUIMN B
PO eCCUOHANBHON HeITeNLHOCTH, TIPUMEHSITH METObI MATEMAaTHYCCKOTO aHAIN3a U MOAEIUPOBANHS,
TEOPETHUYECKOTO M JKCIIEPUMEHTATLHOTO HccieioBanusl. [IpuMEeHATH BO3MOMKHOCTH HHCJIEHHBIX H
aHanuTHyecKkux pacueror B cucreme MathCAD st pernenus npakTHUeCKuX yYeOHbIX B HEDKEHEPHBIX
3aau.

~  BJAJETH HABLIKAMY TPHUBJCUCHHS COOTBETCTBYIOIEr0 (DM3UKO-MATEMATHUECKOrO AIIAapara
JUISL TIOMCKa pelleHHs OPUKIAaIHoN 3alaud M IPOBEPKH CBOMX BBIYMCICHMM INIpH  ITOMOILHA
poeCCHOHATBHBIX MaTeMaTH4ecKuX cpel. BraneTs HaBpIKAMK IJIAHMPOBAHUS CTPATErHH TIOMCKA
peuleHus IIPaKTHYECKMX 3a/lay ¥ UCIONb30BAHUS CTAHJ@APTHBIX [POIPAMMHBIX  CPEICTB  JUJIs
KOMITBIOTEPHOIO MOJICIIUPOBAHMS (UIMUECKUX M MaTeMaTHUCCKUX Mozened nmprOopos, YCTPOHUCTB U
YCTAHOBOK D3JIEKTPOHUKH W HAHORIESKTPOHWKH PA3IHIHOrO (PYHKIIMOHAJBHOTO HaszHaueHWsA. Bragers
OCHOBHBIMH METOJIAMM, criocobamu u cpencrsamMu 00paboTky uHbOpPMAnMy, UMETh HaBBIKK PaboThl €
KOMITBIOTEPOM KaK CPEJICTBOM YIIPaRIeHUS HH(pOpMaIei.

4. O6bem quenmnanb 1 BHLL yaednoii paborsl

O6mast TPYIoeMKOCTE JUCITHILTAHEI COCTARIISIET 2 3aUeTHBIX €HMHUILI U TpecTasiena B tabimie 4.1,
Tabsmua 4.1 — TpyLoeMKOCTh JIMCIIMILTHHE

Ne Brzp yuebnolt nesarensroctu I cemectp Bceero Enmaans
1. Jlexnum 26 26 4acoB
2. Tlpaxrayeckue sapsrust 20 20 4acoB
3.+ JlaGoparopHsle 3aHsTUS 16 16 qa&)B
4. ;Bcem ayIUTOPHBIX 3aHATUMN 62 62 4acoB
5 I/Iz HUX B MHTEPaKTUBHOH (popme | 14 14 qacon
6. CamoctosTenbHas pabora 46 : 46 4acoB
7. 1 Beero (6e3 axzaMena) 108 108 qacoB
8. OO0mmas TpynoeMKOCTD 108 1 08 ﬁacoB
3 i 3 3.E

5. CO}IB[’)?K&I}{HE JACTAE B

5.1. Pasgennl IUCHHIIHIDLI M BHILI 3ansTuil
Paznensl IMCIHTUTMHET M BUJIBI 3aHATHI TIpuBeneHbl B Tabmune S5.1.
Tabmuna 5.1 — Pasnenbl AMCIMILIMHEBL M BAJIBI 3aBSTHHA

i ‘ Camoct | Bcero

‘ | Ipaxry | JIabopa .
| .‘ . _ . . TN B Yl ogrensH | vacoB | DopMupyeMbie
‘Ne ' Haszpauust pazienoB JUCIHMILIHHEL Jlexumn | geckme | TOPHBIE |
| e ) , [oan (6e3 KOMITeTCHIIHH
sarsrust | paborst |
: ! pabota  9K3.)

1. Pemenue nenuuelubx ypagueaui 8 2 4 0 6 12 OIIK-2,

MathCAD, uncnenuniii u OIIK-9,
AHATIATHYECKUN METOIBI ‘ [TK-1
2. Wcenenosare GyEKIHiL: ocodbIe 2 0 4 5 11 OlIlIK-2,
TOYKH, YKCTPEMYMBI, TIPEIEITLI OI1K-9,
(DYHKLHH, aCHMITTOTHI } [TK-1
3. | Onepanun MaTpuaHOH anreOphl U UX 2 4 o 5 1 OIIK-2,
peanusanus B cpene MathCAD ‘ | . OIIK-9,
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TIK-1

4. TlporpammupoBanue B Cpene 4 0 4 5 13 OTI1K-2,

MathCAD, uccnegosanne BUIOB OIIK-9,
AHAJIOTOBON MOJYIISITHM TTK-1

5. Metojp! pelieHNs CUCTEM JIMHEHHBIX 4 4 0 5 13 OIK-2,

- anreOpadueckux ypaBHeHUH OITK-9,
[TK-1

'6.  Bexropras reomerpust, iuHeiHas -2 4 0 5 11 OTIK-2,

. 3aBHCHMOCTDb BEKTOPOB, BHIPOKACHHBIC , OIIK-9,
cryvan pemenust CJIAY _ [K-1

7. 3akon Owma, 3axonsl Kupxroda, 4 0 4 5 13 OITK-2,

- mpumenernue CJIAY x 3amauam pacuera OT1IK-9,

. |LeITH TIOCTOSTHHOrO TOKa [TK-1

8. Komrutekcuas MaTeMaTHKa, MHOKECTBA 2 4 0 5 11 OllK-9,

M (pYHKIUN Ha KOMTUIEKCHOH IIOCKOCTH [K-1

9. Ilpencrapnenue peakTHBHBIX 4 0 4 5 13 OlK-2,

I 3JIEMEHTOB LIEITH B KOMIUIEKCHOM BHJIE, OIK-9,
pacuer Ueny NepeMesHoro ToKa ITK-1
Hroro 26 20 16 46 108

5.2. Copeprxanue pasaesoB JMCIEILUIHALL (110 JIEKITHSIM)

Coneprkanne pa3fenoB JUCHUILTIH (110 JEKIUAM) IPUBEICHO B TadauIe 5.2.

Tabymna 5.2 - Copeprxanue pa3aesion TACITHIUTHH (TI0 JISKITASM )

T Conepxxanue pa3aenoB JUCIUITIHHEL 10 Beero Mdopmupyemble

No Haspauus paznenos ’ e YacoB ‘]‘(Oﬁnefgﬂum

Trekn (6es 9x3.)
1 cemectp

1. |Pemenne nesuueiinprx  [lepemennsie v ux 3Hauenus 8 MathCAD. 2 OIIK-2,
ypasuenuii 8 MathCAD, Uncnennoe npeacrapnenue Gyrkuun. Kopw Ol1K-9
YUCIICHHBII 1 ypPaBHEHUS B HYMH QyHKIun. [IpreMbr ,

AHAJINTHYECKUH METOJBI | OTHICKAHUS KOPHEH HEJIMHEHHOIO YPaBHEHUS B |
MathCAD. DkcTpeMyMBI (h)YHKITH U KOPHU
npousBoaHoM. Kak orperennts yaacTiu :
Bo3pactanus (yoesanus) pyuxuun. Kax saiitn

-Touky repernda rpaduxa pyaxuuu. Gopmar
' BBIBOHA pe3ynbraroB B cucteMe MathCAD.

2. |Hccnenosanne YT0 3HAUAT UCCHCHOBAHUE PYHKIMI ¥ ITst 2 OIIK-9,
bynkmit: ocobble 4ero 5To HyXH0. O6nacTh ornpeneneHus [TK-1
TOYKH, IKCTPEMYMEI, (GYyHKIUMA |1 TOUKH pa3phiBa, KAK OHU CBAZAHDL.
npeaeibl GyHKIA, [penen pyuxumn u npenen
ACHMIITOTHI rocnenosarensHocTd B MathCAD.

Haxox/ienne KeTpeMyMOB U TOYEK reperuda

(yHKIMM, Kak 3Ta 3aa4a CBA3aHa ¢ OHSITHEM |

TIPOM3BOAHON. Y9acTKy BO3pacTaHus U
yOpiBanusl GyHKimu. ToUKy repecedeHus
 byukumn ¢ ocamu xkoopausar. [Ipusmak

YETHOCTH W HEYETHOCTH (PYHKITHH.
Hepuopmueckast pynkumst. Yro Takoe
acumIToTa rpadura GYyHKUNH, T09eMY TTOUCK

L ACHUMIITOT (l)y HKIINH CBA3AH C 321)18‘Ieﬁ
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: HaXO0XACHUA IPpeaciIa.

Omnepaunn MaTpUIHOR
anredpsl ¥ ux
peanm3anyst B cpeie
MathCAD

IMousTie BexTOpa 1 MaTpulsl. Marpria Kak
CHCTEMA BEKTOPOB-CTPOK H BEKTOPOB-
cTosibroB. ApudMernyeckue ornepaniu ¢
BEKTOpaMy U Marpuramu. Jlunehnas
3aBUCHMOCTH (HE3aBUCHMOCTE) BEKTOPOB.
Ol‘IpelIeJ’l’H']ﬁ'eJ'I'b Marpuilel, pasr Marpuibl,
o0parHas MaTpuna. JKBUBAJICHTHBIC
nipeobpaszoBanus MaTpull. Metonsl paboTsl ¢
marpuiiamu 8 MatCAD.

OIIK-2,
IK-1

B

[IporpaMMupoBanme B
cpene MathCAD,
MCCIIEIOBAHNE BUIOB
AHATIOTOBOM MOJYISIHH

Omneparopusiii 6ok 8 MatCAD. Onepatopsr
npucpansanysl, KaK MU CIICJIYCT 110J1L30BaThes 3
BHYTPH JIOTHUIECKHX OJI0KOB. UeM OTIHYAlOTCs

| OIEPATOPHI LUKITA OT OHEPaTopoB BHIOOPA.
Oneparopst nipeppiBaris 8 MathCAD.

Cro¥icTBa rapMOHHYECKOro curHana. Kaxkopbl
OCHOBHBIE XapaKTePHUCTHKH 1M POBOTO
CHI'HAJIA, YTO TAKOE YacToTa KBAHTOBAHUSA K
TaKTOBBIA nepuo. Hecnmyconnansuse
nepuonuueckue curunansl. [Inmoobpasunoe

pasBepTLIBAIOIIEE HANIPSDKEHUE, JUld Yero OH
HCITONB3YETCSl B KaK CTporTes. Bust
aHaJIOTOBOM MOAYJLILIUY BBl 3HAETE.
MoynsiioHHbIe (GYHKIMHA UMITYIIbCHO-
MOJYJISLIIUOHHBIX CXEM,

Metonsl perneHus
CUCTEM JIMHEHHBIX
ajrebpantecKux
ypaBHEHHH

Cucrema TMHEHHBIX anreOpandecKnx
ypasaennii (CJIAY). Jlnnelino 3apucnmast u
JTUHEHHHO He3aBUCHMAs CUCTEMA BEKTOPOB.
Paur marpuns! cucremsl. Kputepuii
CYIIECTBOBAHMS W eIMHCTBEHHOCTH PELICHUS
CJIAY. Onpenenurens, paur MaTPUIBL A
cBolicTa 00paTHOH MarTprubl. Ilonck permenms
CJIAY npu nomouiy o0paTHOH MaTpHILBL.
Merton Naycea pemenus CJIAV. Tlpasmio
Kpamepa pemenust CJIAY. O0mee u yacTHOE
pewenne CIIAY, nmeromeit 6osbine 0jHoro

xopust. Berpoennsle yuxuuy MathCAD s
pemmenus CJIAY.

OIIK-2,
OITK-9

OIK-9,

ITK-1

Bexropuas reoMeTpus,
JTWHEHHAs 3aBUCUMOCTD
BEKTOPOB,
BEIPOIKIECHHBIC CITyHan
pemenus CJIAY

ITonsTis MaTpuIia ¥ BEKTOP C TOUKH 3PCHAS
TUHERHON anrebpel. ONpenemuTesb U paHr
marpriel. Jlnaelno 3aBucuMas B JIHHEHHO
HE3aBACHMAs CHCTEMa BEKTOPOB. UTo Takoe
Oasnc u kooparHaTel BekTopa. Crangapuoe u
BeKTOpHOE Tiponspenenye. CpoicTaa
BeKTOPHBIX orepaiuil. CobcTBeHHBIC Yncia 1
coOCTBEHHBIE BEKTOPA MaTPHIIBL.

 OIIK-2,

HK-1

3akon OMa, 38KOHLI
Kupxroda, npumenenne
CJIAY « 3asiauam
pacueTa [erH
MTOCTOSIHHOTO TOKA

Jlnne#inas anre6pa B IPHIOKEHAN K
MOZAETHPOBAHUIO LelleHd TOCTOAHHOIO TOKA.
DneMeHTH! IEIH HOCTOSHHOIO TOKA.
VicTounmky HATPSDKEHAS M UCTOYHHKHY TOKA.
CormpoTuBneHne yaacTKa nemu. 3akon Oma.
Saxousl Kupxroga. Daeprasi 1 MOUIHOCTD.

OIK-2,
OIlK-9
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Pa6ora yuactka nenu. MOIHOCTS
TOTpebNeHHas N MOIIHOCTE HCTOYHHKA
Harpsprerus. bajlaHe MOUTHOCTEH B LEIH
MOCTOSHHOTO TOKA.

8. | Kommuexcnas Kommnekchble unca B KOMIIEKCHAs 2 Ol1K-9,
MaTeMaTHKa, MHOYKECTBA | TIOCKOCTE. J[eKapToBO ¥ TOJBIPHOS [TK-1
U QyHKIEY HA IpeACTaBIeHue KOMINIEKCHOro uucsa. Moy
KOMITJIEKCHOM M apryMeHT KOMILIEKCHOTO YHCIIa.
ITOCKOCTH  TPUrOHOMETPHUECKas! 3AMUCh KOMILIEKCHOTO
“qucna. okasaresnsHas popma 3armucy 5

KOMIUTEKCHOTO Yncha. Apudmernyeckue
 OTIEPALH ¢ KOMIUIEKCHBIMH YHCIIAMH
(CroxKeHre, yMHOKEHHE, ICTEHHE).
Boseenenne KOMITJIEKCHOTO YHCIIA B CTEICHb.
Kopeus n-Ho# CTEMEHA U3 KOMIUIEKCHOTO
quena. CKOJIBKO pa3iiMdHbIX KOpHEH n-HOoH

| CTEMEHH MOXKHO U3BIECYDL U3 KOMIUIEKCHOIO
|umcna u novemy. KoMrekcHo3HaTHAs
byuxuus. MHOTO3HAYHOCTH KOMILISKCHBIX
¢yuxumit, B uem ona cocrount. Ilponzpoanas
 xoMTIIeKcHOH QyaKkimm, Yenosne Komm-

Pumana.

9. |Tlpencrasnenue Ilpencrasmenne rapMOHUYECKH 4 OI1K-2,
PEAKTHBHBIX BIIEMEHTOB | M3MEHSIOIIEHCS BENIMUMHbBI KOMIUIEKCHBIM ITK-1
ICTIH B KOMIUICKCHOM qucsioM. TOK B HAnPsOKCHUE Ha aKTUBHOM ‘

BHJIE, PACUET TN eMenTe Hend. ToK ¥ HalpsmKeHne B
NEPEMEHHOTO TOKa kouercarope. Cusur dhassl. EmxocrHoe

conporupieune. CHBur ¢pasel ToKa 1
HANPSDKEHNS B KATYLIKe HHAYKTHBHOCTH.
VaaykTiBHOE CONPOTURICHUE. AKTHBHOE K
peakTuBHOE conpoTunicHue. KomimekcHoe
conpoTUBIeHKE. 3aKoH OMa U 3aKOHBI
Kuapxroda juist term nepeMesHoro Toka.

- AKTHBHAas1, pEAKTHBHAA U MOJIHAS MOUIHOCTE B
HEnu nepeMeHnoro Toka. [lpencrasnenne
MOIIHOCTH B KOMIUIEKCHOH (hopme. AKTHBHAS
H peaKTHBHAs COCTABISIOIINE MOLUTHOCTH.
banasc MOINHOCTEH B 1IEIH IEPEMEHHOTO
TOKA.

Hroro 26

5.3. Pazmennt AMCOUTITHALL M MEKAHCIHINIHHAPHbBIC CBA3H ¢ 00ecneMBAIOIIMMH (IIPEILIXY IHMH)
u obecmepBaeMBIMH (OCIENYIOMHMEI) AHCIMILTHHAMH

Paziensl JAHCUMILIHHBL 1 MEKIMCIUIUIAHAPHBIE CBI3H ¢ obecrednBarommMy  (ITPeAbLLyIAMI) ¢

obecreurBacMbIMU (TIOCICSIYIONIMMHA) JUCITMIUIMHAMY [IPEICTaB-IeHbI B Tabnuie 5.3.

Tabmina 5.3 - Pasgens! JUCHMTUINHBL M MEXIMCIATUIMHAPHBIE CBA3H

Ne pasyiesnon JaHHOH AUCIMIUTHHEI, VIS KOTOPBIX HEOGXOUMO
Ne| HauMeHOBAHNE THCIUAIIIHH p3ydenne o6ecneuHBAIONEX 1 00eCIeUUBAEMBIX JHCIIATLINH
1 2 3 4 5 6 7 8 9
TTpeuecTBYIOMIE JUCHULINHEL
1 |Maremaruxa L+ + + + 4+ +
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2 |Jlnneitnas anrebpa u

; + + + o+ [
AHAJMTHUECKAS TEOMETPUS | ; ; !
3 | Uudopmanuonusie ! | ' |
: Hupopmanuonnsie + o + | 4
TEXHOJIOTHH ; ; |
Iocnenyronipe JUCIMATUINHBL
1 | Teopernueckne 0CHOBBI + + + +
EKTPOTECXHUKH
2 | Dusrka + + ot + +
'3 | Mero/ibl aHaiu3a u pacuera | | ;
" - + + + +
INEKTPOHHBIX CXEM
4 |Teopus aBTOMaTHYECKOTO + + o+ g - i
YIPaBICHHUS - ‘ ‘

5.4. CooTBeTCcTBHE KOMIETeHHii, popMHPYEMBIX IIPH H3YYeHUH TUCIHHITHHbL, H BUJOB 3aHATHA
CooTpercrpue KOMIETEHIMN, (QOPMUPYEMBIX TIPU  M3YHEHHH JUICUMIUIMHEBL, W BHJIOB  3aHSTHH
npecTapiaeHo B tabmune 5.4
Tabmuna 5.4 — CooTBETCTBHE KOMITETSHIMI H BUIOR 3aHATHH, QOPMUPYEMBIX IIPH U3YUSHUH
JACIMTLIHBL

| Bunet sangrait -
| :

Komnerentm . X ,
[Ipaxtraeckue Jlaboparoprsr | CaMocrosTens DopMbI KOHTPOJIA
SAMSATHS JesamgTua. - |Hasg pabota

|
H Hlexnmm
l

Oryer 110 MHIMBHIYATEHOMY
sanaunro, Koucnexr
CaMOTIOATOTOBKH, 3aiuTa
orgera, Oryer 110
naboparoproii pabore,
Pacuetnasn pabora

()TTK*Z 4 + N .\

OTyer 10 UHIUBAIYANBHOMY
saganyo, Koracmekr
CamMoIIorOTOBKY, 3aluTa
cotyera, OTueT no
naboparopuoi padore,
Pacuernas pabora

OTTK-9 B + + +

OT4eT Mo UHIMBULYATIBHOMY
3ajanuro, Koncnexr
CAMOITOANOTOBKY, 3allHTa
otuerta, OTYeT 10
naboparoproii pabore,
‘Pacuernas pabora

TIK-1 -+ + + +

6. MnrepakraBabie MeTOXbI H GoPMBI Opranu3amm o0y ueH s
Texuomoruu HHTEPAKTUBHOTO 00YUCHIS IPY PAsHBIX (opMax 3aHATHH B yacax npupeleHb! B Tabnuue 6. 1

Tabnuna 6.1 —~ TexHONOrHY HHTEPAKTHBHOrO 0OY4eHUs IIPH PasHBIX (POPMAX 3aHATHH B acax

' . v Wnrepaxtupuee | MATEpaKTHBHbIE
. WarepakTuBHbBIE : . ' .
Meronpt J— nabopaToOpHbIe | IPAKTHYECKUE Bcero

3aHATAS 3aHATHSL

TTorckoBbIi MeTON 2 2

‘Pemenue cuTyanoOHAbBIX 2 2

‘3a1a4
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Hcenenoparenbekui METO 2

6

‘Hroro 2

14

7. JlaGopaTopHbii HPAKTHKYM
Copneprkanme 1a00opaTopHbIX paboT mpuBeneHo B Tadmune 7.1.
Tabmmna 7.1 — Conepxanne aboparopHsIx padot

Ne HasBanus pasnenos

Conepxarue TaoparopHbIX padoT

' Tpynoe
| MKOCTB
- (uac.)

#

dopmupye

MBIC

KOMITCTCHIY

HHU

1. |Hccnenopanue QyHKIHH: 0coObIE
TOYKH, SKCTPEMYMBL, TIPEIEINbI
(GyHKIHE, ACHMIITOTHI

Uccnenosanue Qpyaxmuii. [loctpoenne
rpadwuka pyrkipu 8 MathCAD.
Ocobpie Touky, mpeaelt GYHKIMY B
TOYKE, Ipeestbl Ha OeCKOHEUHOCTH.
beckoneuro Gonpluyue ¥ HECKOHEYHO
MaJIple BelMuuEbl. Bospacrtanue u
yObIBaHNE PYHKIH, [POBECHYE

l'ﬁ[p()]?if}B()}ﬁ[HOﬁ, DKCTPEMYMBI (})}/HKI.IHI’I H

TOUKH [eperuda. ACUMITOTEL.

4

OIIK-2,
OITK-9,
TK-1

[porpammupoBanue B cpese
MathCAD, uccrenopanue BUIOB
AHAJIOTOBOA MONY/ISALAH.

i\)

[TporpaMMHBIE BOBMOKHOCTH CPEJIBI
MathCAD. O6nacts BUIUMOCTH
JIOKAJIEHBIX TIEPEMEHHBIX.
Iapmonudeckast (PYHKIMS, aMIUTATY/IA,
gactoTa U ¢aza. Moynsims.
Hcenegopanue BUIOB aHATIOTOBOM
MOJLYJISIUMH,

OTIK-2,
OIIK-9,
IK-1

3. | 3axou Owma, 3akoHs1 Kupxroda,
npumenerue CJIAY k 3amagam
pacueTa yenu moCTOSHHOIO TOKA.

Onexrpudeckas nerns. Hampsxenue,

TOK, CONPOTHUBICHHE, MOINHOCTD. 3akon _

Oma. McTouHrK TOKA, HCTOUHKK
HanpspreHus. 3akousl Kupxroda.
[Mapayensroe u nociejoBarenbHoe
COCMHEHMIE IIPOBOIHUKOB.

[1lpumenenne CJIAY s pacaera nemu
| ITOCTOSIHHOTO TOKA. banamce ’

MOIIHOCTEH.

4, Hpell(l'lﬁ'aBJ'l.eHI/le PEAKTUBHBIX
AJIEMCHTOB HEIIH B KOMILICKCHOM
BHJIC, pacHtCT HCIIH MCPEMCHHOT'O
TOKa

[lermw riepeMeHHOTo TOKA.
Mapmonnueckuii curnan. Peakrupubie
3IEMEHTBI CXEMBI. EMKOCTE
KOHJICHCATOPa, HHYKTUBHOCTE

npoccenst. Hpencrasnenye peakTUBHBIX

EMEHTOB IETH B KOMILJIEKCHOM BHIE.
AKTHBHOE, PEaKTHBHOE H ITOJTHOE
conpotusienue. Pacder yenu
repeMeHHoro Toka. I paduueckoe
MIPEJICTABIICHHE KOMITJIEKCHBIX
BEJIMYMH. AKTHBHAS, PeaKTHBHAS U
[IOJTHASI MOLTHOCTh, OanaHc
MOLIHOCTEH.

OIlK-2,
OTIK-9,
IK-1

OITK-2,
OI1K-9,
[TK-1

Hroro
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8. lipakTu4eckne 3aHATU
Conepxanue npakrageckux pador npuseseno B tabumaie 8.1,
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Tatuuna 8.1 — Copepkanue MpakTuIecKux padbot

Ne HasBanus pasnenos

- Tpynoe
Coneprxanye NPaKTAYECKHX 3aHATUH = MKOCTB
- (wac.)

1. |Pemenue HeJlMHEHHBIX YPABHEHUH B
MathCAD, unc/eHHbIH U
AHATUTHIECKANR METOBI

KopHu TpaHCUEeHAEHTHOTO ypasHerds. 4
Pemenne HeluHEeNHBIX YpABHCHHI B
MathCAD. I'padugeckuii ciocob
oTnenenus Kopuei, Uucienubiii u
AHATUTUYECKHH METObI YTOUHEHIS
KopHS. ToUHOCTH BEIMUCIEHHH, YHCIIO
BEPHBIX 3HAKOB, IIOI'PELIHOCTD.

dopmupye
MBIE
KOMITCTCHILL
un
OIIK-2,
OIIK-9,
TTK-1

2. | Onepanuu MaTpu9HOH anreOpsl U
ux peaymzanus B cpene MathCAD

‘BexTopoB. Orpesenureh MaTPHLbL,

| paHT MaTpuLbl, oOpaTHas MaTpHUILA.

| DKBUBAJICHTHBIE IIPEOOpa3OBaHHUs!
‘Marpui. Metozst paboThl ¢ MaTpULaMi

ITousTre BexkTOpa U MaTpPHUIBI. 4
Marpuua KaK cucremMa BeKTOPOB-CTPOK
H BEKTOPOB-CTONIOLIOB.
ApudpmMeTHIecKre ONepaiyi ¢
BEKTOpaMu ¥ Marpur@amu. Jluueinas
3aBUCHMOCTH (HE3aBUCHMOCTh )

B MatCAD.

OIIK-2,
OIIK-9,
IK-1

NIMHEHHBIX aJreOpanyecKkux
ypaBHEHUI

Cucrema nuHelHBIX anreOpanueckux 4
‘ypasuenni (CJIAY). Teopemnr o

CYIIECTBOBAHUY ¥ €JIMHCTBEHHOCTH
pemenns CJIAY. Ocaopuast u
pactmapenHas marpuna CJIAY. Meron
I"aycca. ITpaBuno Kpamepa. Pemenne
CJIAY uepes oOpaTHyIo MATPHLLY.
Cpencrea MathCAD ms perenust
CJIAV. |

OI1K-2,
OTTK-9,
TIK-1

4. |BexTopHas reoMeTpus, THHeHHAs
3aBUCUMOCTH BEKTOPOB,
BBIPOYKJICHHBIC CITyHan PELICHUS

CIIAY

'BEKTOpa, yroll HakJIoHa BEKTOpa.
dlpumepsr perueHuns 3amad ¢ BEKTOpaMu
Ha MathCAD.

Bexrop. llprMenerne BEKTOPOB B 4

HAYIHO-TEXHUUCSCKHX pacyerax,
BEKTOPHOE OMHUCAHNE (PUBHICCKUX
BeNW4MH. JIMHEeHHas 3aBUCHMOCTD
(HEe3aBUCUMOCTE) BEKTOPOB. Onepaumn
¢ BekTopamu. CKansapHoe, BEKTOPHOE |
CMeIaHHOe TpousBeneHne. Monyns

OIIK-2,
OT1K-9,
MK-1

5. | KommuiexcHas MaTeMaTHKa,
MHOXKECTBA U (PYHKITUHU HA
KOMIDIEKCHOM NJI0CKOCTH

OcHopa Teopuu yucel. Kommnexcuast 4
ILUTOCKOCTE. JlekapToBa M nossipHas

‘cuerema koopauuar. Mozyns u
 ApPryMEHT KOMILIEKCHOIO YHCIIA,

- JlexapToBO, TPUTOHOMETPHYIECKOE H
TIOKA3aTEeNBHOE IPEJCTABIEHAE

| KOMIUIEKCHOTO yncia. Onepaimm ¢

KOMIIICKCHBIMI YHCIIaM. KOPCHB n-

HOM CTEIEeHM 13 KOMIUIEKCHOIO Juciaa,

HCCIAHMHCTBCHHOCTD KOMIIICKCHBIX

OI1K-2,
OTIK-9,
IK-1
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MHOXKCCTBA.

Gynxnuit. Kommnexcrele GyHKImMM,
METOJI rpadudeckoro mpeicTaBIeHus
KOMIUIEKCHOM QyHKIHHU, 00pa3

Hroro

20

9. CamocTosiTtenbHas padora

Buger camoctosTensHON paboThl, TPYAOEMKOCTH W (POpMHUpYeMble KOMIETECHIMH NPEACTaBIEHBI B
Tabumie 9.1.

Tabiuua 9.1 - Buawl camoctosTensHoi paboThl, TPYLOeMKOCTh U GOpMUPYEMbIe KOMIIETECHIIHI

Tpyno | Dopmupy
i o _ Bunpr caMOCTOATENTEHOW | @MKOC — €MBIe o
' No Hazganus pasjenon - A TR DopMbI KOHTPOJIS
‘ paboTHl Th | KOMIIETESH
(uac.) [T
1. Pemenne nemuneifnpix IIpopaborka 5 OIIK-2, |Koncnekr
ypasuenuii B MathCAD,  sexuuonHOro Marepuaia, OIIK-9, | camonomrororxu, Oruer
| YHCIIEHHBIN | IMoaroroska K TIK-1 1O UHAUBUIYATIBHOMY
AHATUTHYECKUH METOJBI | [IPAKTHHECKUM 3aHSTHSIM, | 3ajlaHuio, PacuerHas
CeMHHApaM pabora
2. Hccnenosanue ITpopaborka 5 OIK-2, |Koncmexr
- (ynkmii: ocobble JICKIIOHHOTO OIlK-9, |camononrorosku, Otuer
 TOYKH, DKCTPEMYMBIL, Marepuana,OpopMieHne [TK-1 110 J1abopaTopHOi
Tpefeis QyHKUmi, OTYETOB 110 pabotre, 3amiuTa or9eTa
ACUMIITOTEI naboparopusiM paboTam
3., Onepanun marpuunoii  TpopaGorka 5  OIIK-2, |Komcnexr
‘ anreOpbl U Ux JIEKITUOHHOTO OI1K-9, [|camononrorosku, OTuer
pearmsanus B Cpesie marepuana,llonaroroska x IK-1 O MHIUBHTYAITEHOMY
‘MathCAD TIPAKTHYECKUM 3aHSTHSIM, 3aJIaHMIO, 3anUTa oTyeTa
ceMHHApamM
4. Ilporpammuposanue B Ilpopaborka 5 OIIK-2, |Koncrekr
‘ ‘cpeae MathCAD, JIEKIAOHHOTO OlIK-9, |camononrotoBky, Otuer
HCCIIeJOBAHNE BUIOB marepuana, OpopmiieHue [TK-1 o naboparopHoOi
| AHAJIONOBOH MOJYISIUHH.  OTYETOB 110 pabore, 3amura ordera
: nabopatopHbM paboTam :
5. 'Merojsl pereHnus [TIpopabotka 5 OIIK-2, |Koucoekr
CHCTEM JIMHEHHBIX NEKITMOHHOTO OITK-9, [camonomrorosry, OTyeT
anrebpanueckux marepraia,llogrororka k IK-1 10 WHJUBUIYATLHOMY
ypaBHeHUH MPAKTHHYECKUM 3aHSITHAM, 3alaHNIO, 3alUTa OTUETA
; CEMUHapam
6. Bexropuasg reometpus, Ilpopaborka 5 OIIK-2, |Koncnexr
f JIMHEHHas 3aBUCUMOCTE  JIEKIIMOHHOTO OIIK-9, |camonoarorosku, OTuer
BEKTOPOB, ‘marepuana,ITogrorosxa k HK-1 o 1abopaTopHoOi
BEIPOXKIICHHBIE CTYYaH | TIPAKTHYECKAM 3aHATHSIM, pabote, 3amuTa oT4YETa
pemenus CJIAY ceMmHapam ;
7. 3axon Owma, 3aKOHBEI Tlpopabotxa 5 OIIK-2, |Kowucrexr
: KupxroQa, npuMeHenne | JICKIHOHHOIO OIIK-9, |camonourorosku, OTyer
CJIAY K 3agauam -mareprana,OdopmieHne TIK-1 110 1aboparopHoi
pacueta Lemnu OTYETOR MO ' pabote, 3ammTa 0TUETA
TIOCTOSIHHOIO TOKA. | TaGOPaTOPHEIM PaBOTAM
8. KommekcHas Tlpopaborra 5 OIIK-2, |Koncmekr
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MaTeMaTHKa, MHOKECTBA | IEKITHOHHOTO QIIK-9, |camomoaroToBku, OTyeT
M QyHKIMA HA marepuana,llojroroska K TIK-1 110 MHJIMBUJYAJILHOMY
KOMIUICKCHOM TIIOCKOCTH | [IPAKTUYUECKAM 3aHATHSIM, | 3aJIAHAIO, 3aIyTa oT4eTa
CeMHHapam

9. Ilpencrasnenue O¢opmrenne oT4eTOB 11O 6 OIlK-2, |Koucnekr
PEeaKTUBHBIX AEMEHTOB | 1abopaTopHBIM padoTam OITK-9, |camonoarotosku, OTuer
LENHN B KOMIUIEKCHOM IK-1 1o 51aboparopHoH
BUJIE, PACUECT LETH pabote, 3amuTa oTYETA
TIEPEMEHHOTO TOKa
Hroro 46 ’

He npenyemotpeno PYII

10. Kypcosast paGora

11. PelirmrroBas cucTemMa A8 ONCHKH YCHECBACMOCTH CTYICHTOB

11.1. banabBble ONEHKH /IS YICMEHTOB KOHTPOJIH

Tabmuma 1.1 — bajbHbBIC OMEHKH JUTS SJIEMEHTOR KOHTPOJIS

| S—— R MaxkcumalbHbIi |
I MaxcumanbHb MaxcumanbHbIi R N ;
DnemeHThl yueGHOMH e Ganur 3a epuox Beceroza |
‘ Gamn ma l-yro KT ¢ |  Gamn 3a nmepuox PR ‘
JEATEILHOCTH mexny 2KT nna cemecTp |
- Hauana cemectpa | Mexnay KT u 2KT |
KOHEIl ceMecTpa |
 Onpoc Ha 3aHITHSIX 3 3 4 10
‘Koncniexr 5 5 5 15
 CAMOTOJTOTOBKH
. Oruer 1o 10 10 10 30
UH/IUBUYATLHOMY
3aIAHUIO
- Oruer 110 1abopaTOpHOI 10 10 10 f 30
paboTe
Pacuernas pabora 5 5 5 15
Hapacraromum urorom 33 66 100 100
11.2. Tlepecuer 62/1710B B OLEHKH 32 KOHTPOJLHbIEC TOYKH
Ilepecuer 6aoB B OLEHKY 32 KOHTPOJILHBIE TOUKH 1pejcTapier 8 Tadbnuue 11.2.
Tabmuna 11.2 — llepecuer 6auioB B OIEHKH 33 KOHTPOJIBHBIC TOUKH
basnnel Ha mary KOHTPOIBHOH TOUKH Ounenka
> 90% ot MakcumanbHOU cymmel OatoB Ha nary KT 5
Or 70% no 89% o1 makcrmanbHOM cymmMbl Gason ra pary KT 4
Ot 60% 1o 69% ot MakcuManbHOM cyMmMBl 6ainos Ha gaty KT 3
< 60% o1 MmakcumanbHON cymmbl Oasuios Ha pary KT 2

11.3. Tlepecaer cymmbl 6a/1I0B B TPAXHIHOHHYI0 H MEKIYHAPOIHY IO OHEHKY
[Mepecuer cymmbl 0anoB B TpaJUIHOHHYIO 1 MEXKIYHAPOIHYIO OLCHKY NpeacTarieH B Tadmune 11.3.

Tabanua 11.3 —~ ITepecuer cyMMBI 6aJT0B B TPAJMIHOHHYIO H MEKIYHAPOJHYIO OLEHKY

Hroropast CyMMa 63JI:JIOB,

Ouenxa (1'OC) YUUTBIBACT YCHEIIHO CIaHHBIH Ouenxa (ECTS)
i IK3AMEH

5 (0TIUYHO) (3aUTCHO) 90 - 100 A (0TNHYHO)
4 (xopom10) (3a9TEHO) 85 - 89

B (ouens xopoino)
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75 - 84 C (xoporo)
70 - 74 D( )
TIOBJIETBOPUTENBHO
65 - 69 4 P
3 (YIOBJIETBOPUTENHHO) (38YTEHO) 0-6h E (ocpenctaenio)
2 (HEYIOBIETROPHTEIILHO) (He Huxe 60 6amnos F (HeynoBIIeTBOPUTEIHHO)
3aYTECHO)

12. YuebHo-meTommsieckoe n nHpopMannoHHoe obecnedeHne TUCHHIIHHB

12.1. OcHoBHas IUTEpaTypa »

1. Muxamsaenxo C.I'. ITpodeccroHaibHble MareMaTndeckue maxeThl [DJIeKTpOHHBIH pecypc]:
Yue6noe nocobue / C. I. Muxansuenko; ToMckuil rocyqapCTBEHHBIA YHUBEPCUTET CHCTEM YIIPABICHUS K
pamuosnekTpoHrky, Kadenpa npoMBIIUIEHHON SIEKTPOHUKH, — DJIEKTPOH. TEKCTOBBIEC JaH. — ToMcK : [6.
u.], 2013. - on-line, 78 c¢. wmn., Tabn. — bubmmorp.: c. 74. [DIEKTpOHHEI ecype).
http://ie.tusur.ru/content.php?id=444

2. Canukaes, IOpuii PadasnpeBnu. KoMIbIoTepHOE MOIECTUPOBAHHE U
[OnexTponnsiii pecype] : yueGuoe nocobue / 10. P. Canmuxae; ToMckuii rocyapcTBEHHBLH YHHBEPCUTET
CHCTEM YIIPABJICHUS U PAJAHOIEKTPOHUKU. — DIEKTPOH. TeKCTOBBIE aH. — Tomck: [6. u.], 2012, — on-line,
94 c¢. [Onextpommsii pecypc] - Pexmm goctyma: http://edu.tusur.ru/training/publications/2548,
cBOOOIHEII.

12.2. {omo/iHHTENBHAS THTEPATYPa
1. KoMmbroTepHbIe TEXHOJIOTHH B HayKe, 0Opa3oBaHHU U IIPOM3BOLCTRE DJICKTPOHHON TEXHUKH /
Kpyuunun B.B., Tanosunkmit 10.H., Xomua CJI. — Tomck, 2012, — 154 c. [OnexTpoHHBII pecype] -
Pexxum nmocryna: http://edu.tusur.ru/training/publications/967, cBoGogHbIH.
2. Wudopmaruxa. bazoseni xypc: Yuebuuk juist By3os / C. B. Cumonosuu [u ap.] ; pen. C. B.
‘CumonoBuy. — 2-¢ u3. — CII6. : ITurep, 2007. — 639 c. (manuuue B 6ubnuorexe TYCVYP - 57 3x3.)

12.3. YuebHo-MeTOqU4IECKOE ITOCO0HE H IPOrPaMMHOeE o0ecredeH e

1. Muxamsuenko C.I. Hudopmanuonnsie texuojoruu. Yacte 2. Ilpodeccronanbusie
MaTeMaTHyeckye IMaKeThl [DJIeKTPOHHBIM pecypc]: PyKOBOICTBO 1O OpraHM3alyy CaMOCTOSTENBHOMH
pabotsr ctynentoB / C. I. Muxansuenko, ToMCK. roc. YH-T CHCT. yIp. B pagdodnekTpoHuku, Kadenpa
IpOMBIIIICHHOM snekTponuku — Tomck: TYCVYP, 2015, — 128 ¢. : wn., tabn., npui. — bubmorp.: ¢. 97.
[Onexrponnsii pecypc]. - http://ie.tusur.ru/docs/msg/it_2.rar (051 nposedenus rabopamoprnvix pabom)

2. Mensenes, Jmurpuit CepreeBny. KoMIbproTepHble TEXHONOTHY B HayKe M IIPOM3BOJCTBE B
00671acTH MEKTPOHHON TeXHUKH [DNeKTPOHHBIN pecypc]: MeToauyeckue peKOMEHIaliuy K IPakTHUECKUM
sagsatusiM / JI. C. Mensenes; ToMmckuif rocynapCTBEHHBIM YHHBEPCHTET CHCTEM YIPaBICHHS M
paguoanexrporuky, Kadenpa ynpasinenus HHHOBAUAMY. — DINEKTPOH. TEKCTOBBIE aH. — Tomck: [0. n.],
2012, - on-line, 30 c. [DnexTpoHHBII pecypc] - Pexxum JOCTYyTIA:
http://edu.tusur.ru/training/publications/1855, cBoGoaHEINA. (0115 MPoGedeHUs NPAKMUYECKUX 3AHAMUN)

3. Ilampapos, Esrenuit Cranucnasosud. KOMIBIOTEpHOE MONENMPOBAHUE Y ITPOCKTHPOBAHHME
3MEKTPOHHBIX MpUOOPOB M  yCcTpoHCTB [DNEKTpOHHEBI pecypc] @ METOAMYECKHE YKa3aHUs II0
camocrostenpHOM pabore / E. C. IlammapoB; ToMckuil ToCyHapCTBEHHBIH YHHBEPCHUTET CUCTEM
yIIpaBICHUS U PaguodIeKTpoHuky, Kadenpa sneKTpOHHBIX MpuOOPOB. — DNEKTPOH. TEKCTOBLIE AaH. —
Tomck : [6. m], 2012. - on-line, 16 <c¢. [OnexTponHsli pecypc] - Pexum pocrymna:
http://edu.tusur.ru/training/publications/2546, cBoGoxHBIN. (0415 nposedenus camocmosmensHol pabomot)

12.4. Ba3bl JaHHbBIX, HHPOPMANMOHHO CHPABOYHLIE H IIOUCKOBbLIE CHCTeMbI

1. Mathematica. Cucrema KommbioTepHOU anreOpel kommanum  Wolfram  Research.
Odunuanereiit caiit xommanuu Wolfram Research http://www.wolfram.com. Cnoco6 gocryna:
http://www.wolfram.com/mathematica/.

2. Maple. IMporpamMHBIi makeT KOMIbIOTEpHON anre6per xommanun Waterloo Maple Inc.
OdnnuansHbiit caiiT: http://www.maplesoft.com/. Croocob JOCTyTa:
http://www.maplesoft.com/products/Maple/index.aspx.

3. MatLab. Ilaker MareMaTW4ecKMX ¥ HHXXEHEPHBLIX BbrHCIeHHE. OdunuansHeii calT
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KoMITaHUH-pa3paboTInKa MathWorks http://www.mathworks.com/. Cnoco6 JOCTyTa:
http://www.mathworks.com/products/matlab/.

4. MathCad. Cucrema KOMIBIOTEPHBIX BBMHCICHHH. OQHIMANBLHBIA CalT KOMIIAHHMH-
pazpaboTanka Mathsoft http://www.mathsoft.com/, B cocrane PTC Community
http://communities.ptc.com. Crocob JoCTymna: http://www.mathcad.com/,
http://communities.ptc.com/community/mathcad

13. MarepuajbHO-TeXHHYECKOE ofecnedeH e AUCHHIIIHEDL

Tpebyercss  BBIMUCHUTENBLHBIA  Kiacc,  OCHAILEHHBIH  IEPCOHABHBIMA  KOMIILIOTEPAMHU,
[IPOU3BOIUTENLHOCTE KOTOPBIX JOCTATOUHA JUIs paboThl IO ONEPalMOHHON CHCTEMON ¢ YCTAHOBIEHHBIM
naxetoM MathCAD Bepcuu ve Hike 11

KonuectBo MHIMBALYAILHBIX pA00UMX MECT B BBIYHCIMTEILHOM KJlacce orpejesiser pasouBky
I‘pYHHI:I Ha II(),H.[‘pYIlHK:I TaKHUM 06102130Mﬂ liTO6I>I y Kaxaoro er yjl@I-ITa MEe1ach BO3IMOXKHOCTE BBLITIOJIHATE
MHIUBHIYATRHOE 3aAHNE 110 IPAKTHKE ¥ 1a00paTopHyio paboTy Ha OTAENbHOH paboveld cTaHuuu.

Jlist  npoBelleHMst JIEKIMOHHBIX W IIPAKTHYECKHX 3aHSTUH  pPEKOMEHJIyercs WMCIONb30BaTh
ayﬂmopmo ocnamermyxo IfIHT(f‘,pfclKTI/IBHI)IMI/I Cp@ILCTBaMId ()TO6p’d)K(3HI/I}[ (HpOCKTOp, I/ll'ITepaKTI/IBH'd}I
JlocKa).

14. ®onjg OHEHOUHBIX CPEACTB
DO/ OLEHOUHBIX CPEICTB IIPUBEIEH B MPHIIONKEHUH 1.

15. MeTopugaeckue PCKOMCHIALMI 10 OPraHu3ALMN HIYHCHuA T CUHHIVIAHLI
bes PEKOMECH 1AL it
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1. Beenenue
Donj onenounbx cpejers (OOC) spusercs MPUIOKEHAEM K padouell nporpaMme JHMCIAIIIMHBL
(MpaxkTHKK) ¥ TpeacTaristeT cob0d COBOKYITHOCTE KOHTPOIBHO-U3MEPHTEIIBHBIX MATEPHANIOB (TUIIOBBIC
3afady (3aaHKs), KOHTPOIBHBIE PAOOTHI, TECTHL U JIP.) U METONOB UX HCIOIL30BAHMS, TPEIHAZHAYEHHBIX
JUISL U3MEPEHUST YPOBHS JOCTHKEHUS CTYAEHTOM YCTAHOBJICHHBIX PE3YILTATOB 00yUYeHUS.
®OC mno pucnumuue (NMPAKTHKE) HCHOIB3YETCs IIPU  MPOBEACHHM TEKYILEro KOHTPOJIs

YCIEBAEMOCTH U NMPOMEKYTOUHOH aTTeCcTAllAN CTYAEHTOB.
[Tepeuenn 3akperieHHBIX 32 IUCUUILIHHON (PpaKTHKON) KoMITeTeHIMH npruBejeH B Tabmuiie 1.
Tabmuua 1 — IlepeyeHn 3aKperUIeHHBIX 38 AUCUAIUINHON KOMIICTCHIMH

MCTOABI MATEMATHUCCKOTI'O aHAJIM3a |

Kon dopmynupoBKa KOMITCTEHIIUT Oransl GOPMUPOBAHUS KOMIICTCHIINI
TIK-1 CTIOCOGHOCTBIO CTPOuTh 1ipocteiimme | Jloypker 3HaTh 0COOEHHOCTH MPOPeCCHOHANLHBIX
(GU3MHICCKUE W MATCMATHYICCKHE MaTEMaTHYECKUX ITaKeTOB, 0COOCHHOCTH
Moziesu IpubopoB, cxeM, YCTpoiceTB 1 | ipuMenenus Marematndecknx CAE-cuctem st
 YCTAHOBOK BIIEKTPOHUKY U pelIeHUs KOHKPETHBIX 3a/1a4; BLIYUCIIATENLHBIC
 HAHODJICKTPOHUKH PA3IUIHOTO BO3MOXKHOCTH IIPOCPAMMHEOIO KOMIIIEKCa
(GYHKIMOHAIBHOTO HAZHAYECHHUSI, A MathCAD.
TAKKE UCIIOIB30BATH CTaHJAPTHBIE Jloinken ymeTs naBarh CTparernyecKyro OleHKY
IIPOrpaMMHEIE CPEICTBA UX peraeMoi MareMaTHuecKoi 3a1auu,
KOMITBIOTEPHOTO MOJIETTHPOBAHUS OCHOBBIBAIOIIYIOCS] HA TOHUMAHWH U SICHOM
OIK-9 crocoGHocThiO HCHOML30BATS Happuy  NPCACTABICHIN eI HCCHIEOBAHMH 1
i PaBGOTHI ¢ KOMITBIOTEPOM, BIIANETH aGCTpamponaunvﬂ 0T 11a0JI0HOB U AIrOPUTMOB
 METOAMH HHGOPMAIAOHHBIX MTOHCKA pe.uiemm; MIOMCK KOHKPETHOTO IHCIIOBOro
TeXHOOTHIA, COBIEOATE OCHOBHELS p@llﬁlel—:ﬂﬂ 00yuaemplif jienerupyer cucreme
TpeGoams HHDOPMATHOHHOM MathCAD. Hcnions30BaTh 0CHOBHBIE 3aKOHBI
 Be30MACHOCTI €CTECTBEHHOHAYYHBIX JUCIMIUINH B
o npodecCnoHanbHON AeATeNLHOCTH, TIPUMEHS T
OIK-2 CNOCOOHOCTBIO BRISIBISITH

CCTCCTBCHHOHAYMHYIO CYHIHOCTD
HpOGHCM, BO3ZHUKAIOWIHX B XOU€
HpO(l)GCCHOHaHBHOﬁ JeATCIbHOCTH,
TPUBJICKATE JJIS WX PCIHCHE

' COOTBETCTBYIOMIMH (HU3UKO~
MareMaTHYeCKuH anmapar

MOIETTHPOBAHIS, TEOPETHUECKOTO U
IKCIEPUMEHTANLHOTO ueeneosanust. ITpumensts
BO3MOKHOCTH YHCJICHHBIX ¥ aHATUTUHICCKUX
pacueroB B cucteme MathCAD s permenns
IIPAKTHYECKUX YUeOHBIX U HIDKEHEPHBIX 3a/1a4.
Jlomxen BlafeTh HaBbIKAMH IIPUBIICHCHH S
COOTBETCTBYIOIETO (PH3HKO-MATEMaTHYECKOTO
anmnapara ist ITOMCKa PELIeHUs IPHKIAIHON
38494 ¥ [IPOBEPKH CBOMX BBIYUCIICHUM IIPU
IIOMOITH ITPOPECCHOHATBHEIX MATEMATHUCCKUX
cpen. Biragers HaBbIKaMA [UIAHUPOBAHHUS
CTPaTervy IMOUCKA PEUICHHS IIPAKTHYECKUX 3aa4 |
HCIIOIB30BAHUS CTAHJAPTHBIX ITIPOTPAMMHBIX
CPEICTB VISl KOMIIBIOTEPHOIO MOJICIIAPOBAHIS
(GU3nIEeCKUX B MATEMATAYECKIX MOJIeIICH
npubopoB, yCTPOHCTB H YCTaHOBOK MEKTPOHUKH 1 |
HAHOIEKTPOHUKH PA3IUIHOIO QYHKIMOHAIBHOIO
HaszHadeHus. Biajerh 0OCHOBHBIMY METOAMA,
criocofaMm M cpeicTBaMu 00padOTKH
HH(pOpPMALUK, UMETh HABBIKKA PABOTHI ¢
KOMITBIOTEPOM KaK CPEACTBOM YIPABICHUS
nHpopManme.

O6ume  XapakTepuCTUKI  TToKazarelied W KPUTEpPUeB OICHUBAHUS KOMIIETCHIMIH Ha Bcex »ranax
IPUBEICHBI B Tabmuue 2.

Tabmuua 2

()6IIII/IC XapPaKTCPUCTHKH noxazareneit u KpUATCPUECE OLCHNBAHNST KOMITETEHIIMH 110 dTaram

Tokazarenn u

3Harh

Yumers Brnanets
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Kpurepun

O1nruHo (BBICOKHIT
YPOBeHb)

Ob6nanaet GakTHUCCKUMHU
H TeOPeTUHECKIMHU
3HAHUSMHU B NpeEerax
u3ygaemMoii obnactu ¢
NOHUMAHKEM I'PaHMIY
UPUMEHUMOCTHU

ObnagaeT MuEana3oHOM
NPAKTHYECKUX YMCHUH,
TpeOYEMBIX JUUIA pa3BHTHUS
TBOPYECKUX PeLIeHNH,
abcTparupoBaHust
npobIeM

Kontpomnupyer pabory,
IIPOBOJUT OLEHKY,
COBEPINCHCTRYET JCHCTBHS
paboTHI

Xopoiuo (0a3oBbli
 YPOBEHb)

3HaeT (paKThl, HPHHIMIILL,
npoueccsl, odiue
TOHSTHS B TIpeleax
M3yuaemMoit obactu

OOnajaer [arazoHoM
HPAaKTUHECKUX YMEHUH,
TpeOyeMBIX JUIsl pelIeHUs
OIIPEJIENEHHBIX TPOOAEM B
00nacTH NCCIEA0BAHNS

BepeT 0TBETCTBEHHOCTD 32
3aBepIIeHHE 3aad B
HCCIIEIOBAHUH,
nprCrocabiuBaeT cRoe
IOBEJICHUE K
06CTOATETHCTBAM B
PEIEHHH Ipobem

- YIOBIETBOPUTENBHO
(rroporoBbIi
'YPOBEHD)

Ob6ianaer 6a30BHIMH
OOIIMMH 3HAHMIMUA

Ob6nagaeT OCHOBHBIMHA
YMEHUSMH, TpeOyeMbIMH

JJIA BBINIOJTHEHM S TIPOCTBIX |

3ajia4

Paboraer npu npsimom
HaOIMOAeHUH

2 Peasmzanus KoMyiereHmii

2.1 Komnerenmua [K-1
[IK-1: cnocobrocmeio cmpoums npocmetiwiue ghusuueckue u Mamemamudeckue Mooent npubopos, cxem,
YCmpoTcme U YCmano60K NeKMPOHUKL U HAHOINEKMPOHUKY PASIULHO20 (PYHKYUORWILHO20 HAZHAYCHUS,
a MAKIICE UCRONLI0BUNL CIMAHOUPIMHBLE NPOSPAMMHBIE CPEOCMBA UX KOMABIOMEPHO20 MOOCIUPOCAHUIL.
Jits popMupoBaHMA KOMIIETEHIHH HEOOXONHMO OCYMIECTBUTEL DS OTAMOB. JTambl (HOPMHUPOBAHUS

| KOMITeTEHIUHH, [IPHMEHSIEMBIE JUlsl TOC0 BHJBI 3aHATHH M HCIONL3yeMbie CPENCTBA OLCHHBAHMUS
[IpeACTaBICHBI B Tabnuue 3.
labnuma 3 — Dransl GOpMUPOBAHIS KOMIIETEHIIMN U UCTIONbL3YEMBIE CPEICTRA OLEHHBAHHS

Cocras 3HaTh YmeTh Brnaners
Copepxanue Bocnponssonut n PernaeT tunuvneie Crpout MareMaTH4eCKHe
5TAIOB 00bsCHAET yUeOHBIN (usHueckue u MOZENH TIPUOOPOB, CXeM,

Marepuan B 4acTu
[IOCTPOCHUSA NPOCTeHIINX
du3mUeCKHuX 0
MareMarnyecKux Mojesei
IpubopoB, cXeM,
YCTPONCTB ¥ YCTaHOBOK
BEKTPOHUKY U

MaTeMaTHYeCKUe 3a/1a4H,
ONUCKHIBAIOIIUE MOJICIIH
1pudopoB, cxeMm,
YCTPOUCTB M YCTAaHOBOK
NIEKTPOHUKYU U
HAHOAEKTPOHUKH.
Hcnonsiyer cranmaprasie

 YCTPOWHCTB M yCTAHOBOK
 DNIEKTPOHUKH U
HAHOYJIEKTPOHIKA
 PasIMYHOrO
 DYHKUMOHANBHOTO
‘HasHaveHust. Onepupyer
| BO3MOKHOCTSIMH

HAHOMICKTPOHHKY IIPOrpaMMHBIE CPEICTBA | CTAHIAPTHBIX
PA3ITHIHOTO KOMITBIOTEPHOTO IPUKITATHBIX
(PYHKIHOHAIBHOTO MOJEITHPOBAHHS JTst TIPOI'PAMMHEBIX CPEJICTRAX
HasHadenns. OMUCLIBAET  PeIICHMS NPUKTAJHBIX KOMIBIOTEPHOIO
 CTAHJAPTHBIE 3a/1ad. MOJIETTHPOBAHHS.
IIPOrpaMMHBIE CPENICTRA [TTpoBoanT wucieHHbIe
 KOMIIBIOTEPHOTO  DKCHICPUMEHTHI B
 MOJICIIHPOBAHHSL. TPOdeCCHOHATBHBIX
ITAKETaX KOMIIBIOTEPHOTO
MOZIEJIHPOBAHHS U
TPEACTABISET PE3YIBTATHI
HCCIIEIOBAHMHA,
Bujis! 3ansTHiA CamocrogrensHas CamocrosiTenbHasI CamocrosTenpHas
‘ pabora; pabota; pabora;
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JlaBoparopHble 3aHATHS;
Ipaxrudeckue 3adsTs;
WnTepakTuBHEC
nabopaTOPHLIC 3aHSITHS,
Nurepakrushbie
[IPAKTUYCCKAE 3AHTHS;

JlaGopatopuble 3aHATHS,
ITpaxTryeckue 3aHsaTUs;
HnrepaxTupubie
nabopaTopHEIe 3aHATHS;
WurepakTuBHbIe
TIPAKTUYCCKYE 3aHITUS,

JlaBoparopHbie 3aHATA;
WarepakruBabie
7a60paTOpHBIE 3aHATUS;
WuTepakTHBHEIE
[PAKTHYECKUE 3aHATHS

MHcnonb3yembre
CcpescTBa
 OLIEHUBAHYSI

Oruer no naboparoproi
pabore;

Otuer no
VHIHBUIYaIBHOMY
3aJJAHUIO;

Pacdernas pabora;
Koncriexr
CaMOITOATOTORKH;

3aver;

i

Otuer 110 1adopaTopPHOH
pabore;

Otuer 110

VHJIUBU (Y aIIbHOMY
3a/IaHUIO;

Pacuernas padora;
Koncnexr
CaAMOTIONIOTOBKH;

3auer;

Oruer no aboparopHoi
pabore;

OTtueT 110
VHJIBUIYALHOMY
3a0AHHIO;

Pacuernas pabora;
3auer;

DopMyNTEPOBKA IIOKA3ATENEH U KpHTEPHEB OLCHUBAHMS TAHHOMN KOMITOTCHIUA IpUBe/ieHa B Tabue 4.
Tabmuna 4 — [oxazarenn n KpuTepuy ONEHUBAHUS KOMIIETCHLAN Ha HTarnax

Cocras 3uars YMeThb Bnaners
OrimyHo e QopMmynupyer e Pemaer GonpmmHcTBo @ CBOOOAHO Blameer

(BBICOKUH YPOBEHD)

OCHOBOITOJIAT AIOLIVIE
(pu3HUecKue 3aKoHb,
JIeKAIHEE B OCHOBE
Moenelt npubopos,
cxeM, yerpo#ers u
YCTaHOBOK DIIEKTPOHUKY
¥ HAHOZJIEKTPOHHKH
pa3IHaHOro
GYHKIMOHATBLHOTO
Ha3Ha4YeHus, [eNacT
OCO3HAHHBIH BHIOOD
Tpedyemoro
TEOPETUYECKOTO
Marepuaa.

e OnuceBaer Bce
HOITYJISIPHELE
IPOrpaMMHBIE CPENCTBA
KOMTIBIOTEPHOTO
MOJIeJTUPOBAHMS,
yKa3bIBaeT UX
Ha3HAUCHHE N
0COOCHHOCTH.

(pM3HUUECKNX K
MareMaTHiecKux 3azad,
ONUCKHIBAIOIIUX MOJIEITH
pubopoB, cxeM,
YCTPOHCTB M YCTaHOBOK
HIEKTPOHUKY K
HAHORIEKTPOHUKH C
UCIIONB30BAHUEM
CTaHAPTHHIX
IPOTPaMMHBIX CPEJICTB
KOMITBIOTEPHOTO
MOJICTIHPOBAHHSL.

¢ CBOOGOIHO HCIONB3YET |

CTaH/IapTHEIC
IPOrpaMMHBIE CPEICTBA
KOMITBIOTEPHOTO
MOJIEJIHPOBAHHSL JITTIST
pemenus GOTBITMHCTBA
NPUKIIAJHBIX 337184,

pa3sHBIMH CITOCO0aMHK
npeIcTaBieHns:
1puboOpoB, CXEM,
YCTPOHCTB H YCTAHOBOK
AMEKTPOHUKH Y
HAHOMICKTPOHHUKH B
(popMe MareMaTHIeCcKuX
MOZICIICH.

o [Ipumenser yaoOusie
IPOrpaMMHBIE CPEICTBa
VTS TIOJTYUCHUS U

HHTEPIPETALHH
Pe3yIbTaToB
OONBITUHCTBA 3a/1a4
MOJIEJIAPOBAHMS

IpuOOPORB, CXEM,
YCTPOUCTB H yCTAHOBOK
SIEKTPOHUKH U
HAHOIEKTPOHKKH,

® YBEPEHHO IPOBOJAT
YHCIIEHHbIE
HKCIICPHUMEHTE] B
rpodecCHOHATLHBIX
NaKkeTax KOMIILIOTEPHOIO
MOJICITAPOBAHUS H
TIPENCTABISAET
pPe3YIIbTaTLI
HCCJIeIOBAaHUH B
Haryquiel gopme.

Xopomo (Gazosbiit
 YPOBEHB)

e I3naraer marepuas
O TIOCTPOECHHIO
MPOCTEHINNAX
bu3nueckux

e Pernaer THIMYHBIC
(1) M3HYHCCKNE |

MATCMATAYCCKUE 3al1aiH, |

OIMUCHIBAIONINE MOACITH

o Crpour
MATeMATHYECKHE MOJICIIH
nprOOPOB, CXEM,
YCTPOHCTB ¥ YCTAaHOBOK
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MATEMaTUICCKHUX
mozenel npudopos,
CXeM, YCTPOMICTR U

U HAHOBJIEKTPOHHKH
PA3TUIHOTO
(OYHKIHOHAILHOTO
Ha3HAYCHUS!.

o OruckiBaer
BO3MOXKHOCTH
CTAHAPTHHIX
IIPOTPaMMHBIX CPEJICTB
KOMITBEOTEPHOTIO
MOJICTIMPOBAHHSL.

YCTaHOBOK SJIICKTPOHUKH 5

npubopoB, CXeM,
YCTPOHCTB M yCTaHOBOK
HICKTPOHUKU U

HAHODJIEKTPOHHKH.
e Vcnonssyer
CTaHJapTHEIE
IPOrPaMMHEIE CPENCTRA
KOMIIBIOTEPHOIO

MOICITRPOBaHUS AJIA
PEeIICHMS IIPUKIIAJINBIX
3aJia4.

HMEKTPOHHKH U
HaHOJIEKTPOHUKH
PasnuUHOro
$YHKIIMOHATIBHOTO
HAZHAYCHMSL.

o Ilpumenser
IPOTPaMMHbBIE CPEJICTRA
KOMIIBIOTEPHOTO
MOIETAPOBAHUS ISl
HOCTPOSHHS TUTIOBBIX
MATEMATHUCCKAX
MOJISJICH.

o [IpoBOIUT YHCICHHBIE
9KCIIEPUMEHTHI B
npodecCHOHAILHBIX
NAKETaX KOMITBIOTEPHOTO
MOJICIIAPOBAHMS U
npencTaniser
PE3YIABTATHI
HCCNEeNOBAHU.

YIOBNETBOPUTENTBHO |

(oporoBEIf
YPOBEHD)

e M3iaraet ujero
TIOCTPOCHMS
CTAHJAPTHBIX
bu3nUecKux U
MaTeMaTHIECKIX
Mozenel prbopos,
CXeM, YCTPOHCTB U
YCTAHOBOK 3JIEKTPOHUKH
U HAHOMICKTPOHAKH
Pa3IIMIHOro
GYHKIHOHAIEHOTO
HA3HAUCHU. ;

e OruckRaeT
OCHOBHBIC BO3MOXKHOCTHU
CTAH/IAPTHBIX
POIPAMMHBIX CPEJICTB
KOMIIBIOTEPHOTO
MOZIETTHPOBAHHSL.

e Pewaer gpuzudeckue u
MareMarn4ecKkue 3ajlaquu
MOACTIUPOBAHUSL,
AHAJIOTHYHBIE
pasobpaHHBIM Ha
3AHSITUSAX.

e lcnonsiyer
YKa3aHHble CTaHNapTHLIE
IIpOrpaMMHBIE CPEICTBA
KOMIBIOTEPHOIO
MOJIETIIPOBAHAS [/
pELIeHUs! THTIOBBIX 3234
MOJICJIMPOBAHUSL.

e Bnaneer
TEePMHUHOIOTHEH
NpeaMETHOH 00macTH
sHanus, crrocoben
IIpesCTaBUTh OOHEKT B
MareMaTHuecKoi Qopme.;
o [Ipumenser MatCAD
JULSL HCTIOJIB30BAH TS
THIIOBBIX
MaTeMarTHIeCKuX
MOJIENIeH, noyueHus u
HHTEPIPETAIIH
Pe3YNLTATOR
CTaHJTAPTHBIX
TIPHKITAIHBIX 3349,

o [IpoBonuT THIIOBBIE
YUCIICHHEIC
HKCTICPUMEHTHI B
MatCAD.;

2.2 Kommnerenuns OIIK-9

OIIK-9: crocoGnocmero  ucnonws308ame  HABLIKY  pabOmMbl ¢ KOMALIOMEPOM, GLAOCbL  Memooamu
UHDOPMAYUOHHBIX INEXHOL02UY, CODNOOAMb OCHOBHBIE MPebOGUNUSL UHPOPMAYUOHHOT DE30NACHOCTU.

Jotst opmupoBanus KOMOCTEHIMH HEOOXOOMMO OCYLIECTBHTbL DA 3TanoB. OTanbl (HOpMHUPOBAHUS
KOMIIETEHUMH, IPUMEHSEeMbIe sl 3TOro BHIBI 3aHATHH H HCIOJNB3YEMbBIE CPENCTBA OLEHHBAHMUS
pejicrasiensl B Tabnuie 5.
Tabnuua 5 ~ Dransl GopMUpOBaHUS KOMISTSHIMH H UCIOJIB3YEMbIE CPEICTBA OLICHUBAHUS

Cocras 3uath YMmeTs Brnanern

i Conepxanue 3uaeT npunmnel paborst | [lemouCcTpHpYeT JleMoHCcTpUpYeT pelieHue

JTAIoB [EPCOHANBHBIX OPUHIHTEL paboTHI TIPUKIIATHBIX 3a/1a4 ¢
KOMITBIOTEPOB 1 NIePCOHATILHBIX ACTIONIB30BAHIAEM
| UICOJIOTHIO COBPEMEHHBIX | KOMITBIOTEPOB, YMEET MEPCOHATIBHOTO
 OTEPAlOHHBIX CHCTEM.  MCIHOJB30BATh KOMITBIOTEPA U
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Bocnpouzsoaut
[IPUHLUTIB]
UCHOJIL30BAHUS
pohecCHOHATBHBIX
IPOTPaMMHBIX
KOMIIJIEKCOB U 0a3
JlaHHBIX. OnuceBaeT
YI0OHBIA BUJL
NpEeACTABIICHUS
uHpopmanun. Hazpmaer
OCHOBHBIE TpeOOBaHUS
HHPOPMAIHOHHON

{BO3MOXXHOCTH

OIEPAIMOHHBIX CHCTEM.
Bribupaer s peruenust
NPUKIIaJHBIX 3a1a4
COBPEMEHHBIE
npodeccronanbHbe
IpOrpaMMHLIC KOMINIEKCHI

‘11 6a3kl JIAHHBIX.
ITpencrapnser

HeoOXomuMBIE 1S
HCcCHeOBaHMH TaHHbIe U
PE3YIBTATHI HCCIEAOBAHUM

COBPCMCHHBIX
oNePaAllHOHHBIX CHCTEM.

Pemaer 3amauu o6paboTki

JAHHBIX C ITOMOIIBIO
COBPEMEHHBIX
pOheCCHOHANBHBIX
IIPOTPaMMHBIX
KOMITJIEKCOB 1 6a3

HasHbIX. Mcmonssyer
HeO6XOEI<I]\'II>T€ HJIA

HCCIENOBAHUN JaHHbIE,
MIOTYYAET PE3YIBTATH]

| JlaboparopHble 3aHITUS;
; ITpakTuHeckie 3ansTus;
Wnrepaxrusubie
naGopaTopHbIe 3AHATHS;
WHrepakTusibie
HPAKTHYECKAE 3aHsTHS;

JlaGoparopHsie 3aHsITHS;
[Tpaktuyeckue saHsTus;
WrrepaktuBibie
nabopaTopHbIC 3AHSITHSI,
HutepakTiBHbIE
OPAKTUYCCKUE 3AHITHS;

0e30MacHOCTH. B yoOHOM dopmare.  PacueTos,
[Tonumaer oCHOBHBIC MHTEPIIPETUPYET UX.
TpeboBanus - CoOnronaeT OCHOBHBIE
UHGOPMATHOHHOH . TpeboBanHUs
HeszonacHoCTH. UHPOPMALMOHHON
0€301acHOCTH.
By 3ansTuii CamocrositensHas CamocrositensHast CamocrosTenbHas
pabora; pabora; paborta;

JlaGoparopHbIe 3aHITHS;

WnrepaxTuBHbie

nabopaTopHbIC 3AHITHS;

HHTepaKTH BHEIC

IPAKTHICCKUE 3aHATHS,

Hcnonpsyempie Oruer 1o nadoparopHot
CpencTBa pabore;

" OIICHHBAHMS Otuer Do

HHIMBUYAIIBHOMY

3aJaHUIO;

Pacuernag pabora;

Koncnexr

CaMOMIO/ITOTOBKHU;

| 3auer;

OTuer 1o nadboparopHoH
pabore;

OTtueT 110

VH JIMBHAJY b HOMY
3AIAHAIO;

Pacuernas pabota;
Kowncrexr
CAMOTIOAIOTOBKMU,

3auer;

@opMyTUpPOBKA TTOKa3aTeell ¥ KPUTepHeR OLEHUBAHNS NAaHHON KOMIIETEHITH TIpHBeicHa B Taduutie 6.
5L KOMIICTCHIM | Hd ranax

Tabsmmna 6 — INokasaresu 1 KpUTEPUH OIIEHUBAHMU

Oruer 110 aboparopHoi

padore;

OTuer 110
HHJUBY Y ATEHOMY
3aTAHIIO;
Pacuernast paboTa;
3auer;

Cocran Suarn Ymers Bnanern
Ormuyno e OnuceiBaer ynobusilt | e [lemoHcTpupyeT e JlemoucTpHpyeT

(BLICOKHH YPOBEHB) = BHJ{ IPEICTABICHUS
nHGOPMALMY ¢ YUETOM
ocobeHHoCTeH
KOHKPETHBIX
HCCIIEOBATENHCKIX
3anad.

o [lepeuncnger Bee
OCHOBHEIE TPeOOBAHUS
HHGOPMALTHOHHOH
6e3011acHOCTH, 3HAET
CYILECTBYIOMIUE YTPO3BI

| Be30MacHOCTH.
| e 3HaeT B JHeTAJINX

OOBIE TIPHHITATIBI
paboTsl IIEPCOHANBHBIX
KOMIBIOTEPOB, YMEET
UCITOJIF30BATH
GONBUIMHCTRO
BOZMOXHOCTEH
NOMYJSAPHBIX
ONEPAUOHHBIX CUCTEM.
o Bribupaer juist
PEUTCHHST NPUKIALHBIX
3a7a4 Haubonee
MOAXOMSAIINE
COBpPEMEHHBIE

PEIICHUEC BCEX OCHOBHBIX

UPUKIAIHBIX 3allaq ©
HCIIONIB30BAHUECM
TEPCOHANIBHOI'O
KOMIILIOTEDA U
COBPCMCHHDBIX

OTICPAITHOHHLIX CUCTCM,
CIIOCODEH KaYeCTBEHHO

OLICHUTb Pe3YILTAT.

e Colmomaer Bce
OCHOBHBIC TpeOOBAHUS
HHPOPMAITHOHHON
0e301aCHOCTH,
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[IPUHITATIBT PadoThI
IEPCOHANBEHBIX
KOMIIBIOTEPOB,
OITHCHIBAET HACONOTHIO
U CTPYKTYPY
COBPEMEHHBIX
OTIEPALTHOHHBIX CHCTEM.
e Bocupoussonut
MPAHIAIIBL
HCIIOJNB30BAHUS
podeCCHOHATBHBIX
[IpOTpaMMHBIX
KOMIUTEKCOB 1 6a3
JIAHHBIX, UX COSHUPUKH
W Ha3HAYCHWS,
obBsICHIET NX
PUMEHEHUE,

npohecCHOHANIBHBIC
IIpOrpaMMHEBIE
KOMILTCKCHI ¥ Oa3sl
JIAHHBIX, 000CHOBBIBAET
BBIOOD.

e OOOCHOBBIBAET
IIOVHBI TIepeyens
HEOOXOAUMBIX IS
ACCJIENOBAHUH NaHHBIX M
PE3YILTATOR PAacieToB,
ONpeAeNIeT HauTy YLInH
(dopmar.

e [lonumacTt u
000CHOBBIBAET OCHOBHBIE
TpeGoBaHus
UB(POPMALTHOHHOM
0e30TIacHOCTH, B
IIPHAJIOMEHNH K
HCCIIEI0BATENbCKOM
3a/iaue.

o Peinaer 3afaun
00paloTKH AaHHBIX C
MOMOTIBI0 Hanbonee
TIOJIXOSIIIIX
COBPEMEHHBIX
npodeccHoHaNBHBIX
IIPOrPaMMHBIX
KOMIUIEKCOB U 0a3
JIAHHBIX.

e Mconb3yer ToNbKo
HEOOXOMMBIE 1UIs
HCCIIEIOBAHUH JaHHBbIE,
NOJYYaeT MAKCUMAIIBHO
TIOJIHBIE PE3YIBTATHI
pacveroB, yBEPECHHO
HHTEPIPETHPYET UX.

- Xopomo (6azorbii
YPOBEHbB)

¢ HazpisaeT OCHOBHBIE
TpeboBanus
uH(bOPMALMOHHON
6e3onmacHoCTH,
ITOHUMAET ITPUYUHBL.

o [lepeuncser
OCHOBHBIE TIPUHLAITBI
paboTh! HEPCOHATBHBIX
KOMITBIOTEPOB M
OIIHCHIBACT HJICONOTHIO
COBPEMEHHBIX
OTIEPAIIMOHHBIX CUCTEM.
e Bocrpou3Boaut
TIPHHIATIB]
HCIIONL30BAHIS
npoQeCcCHOHANBHBIX
IPOrpPaMMHBIX
KOMILIEKCOB 1 6a3
JAHHBIX, 3HAET JUIS Yero
OHM TIpe/IHAZHAYCHEI.

e OruckiBaeT yroOHbIH
BUUJI [IPEICTaBNCHMS
HHPOpPMALAL
Pa3TUYHBIX THIIOB
JIAHHBIX.

e Bribupaer s
PELIEHNS TIPUKIIAHBIX
3aJ1a9 COBPECMEHHBIC
poeCcCuOHANBHBIE
IPOrpaMMHBIE
KOMILIEKCEHI ¥ 0a351
JIAHHBIX.

e JlemoncTpupyet
OPUHIUIIE PaboTh
IIEPCOHATBHBIX
KOMIIBIOTEPOB, YMEET
HCIIONB30BATD
BO3MOMXKHOCTH HEKOTOPBIX
OMCPALUOHHBIX CHCTEM.
e [Ipencrasiser, kakue
JTAHHBIE HEOOXOTUMEI JJIS
HCCHENOBAHUH M B KAKOM
(dopmare Gynet rmojayIeH
pe3yibTar.

¢ [lonumaeT OCHOBHBIE
TpeboBanus
uH(pOPMATIMOHHOM
OesonacHocTy, B
TPUIIOKEHUH K
HCCHEeOBATENBLCKOM
3a71a9€,

e Jlemoncrpupyer
peIIeHuUe NPHKIATHBIX
33149 ¢ ACTIOIB30BAHUEM
MIEPCOHANBEHOTO
KOMITBEOTEPA 1
COBPEMEHHBIX
OTIEPALHOHHBIX CHCTEM.
e Pemaer 3amaun
00paboTKH TaHHBIX C
TIOMOIIBIO COBPEMEHHBIX
poecCHoHaTbLHBIX

mPOTrpaMMHBIX
KOMILIEKCOB U 623
JIAHHbIX.

e Hcnonbsyer
HEOOXOAUMBIE T
HCCheOBAHM TaHHBIS,
MOJTYUACT PE3YSIBTaThL
pacueToB,
HHTEPHPETUPYET UX.

o CoOmonaer OCHOBHEIE
TpeboBanus
HHPOPMALTHOHHON
GezomacHoCTH.

- YIOBIETBOPHTENBHO
(11oporoBeIH
YPOBEHB)

CornacoBaHa Ha noprtane Ne

o Bocnpoussonur
HEKOTOPBIE IPUHITATIBI
HCIIOJB30BAHMSI
npodeccHoHaTEHBIX
IPOrPaMMHBIX
KOMILIEKCOB 1 6a3
JIAHHBIX.

e JlemoucTpupyer
HEKOTOPbIS IPUHIUIBL
paGoThl EPCOHANBHBIX |
KOMITBIOTEPOB, YMEET
HCITOJTB30BATH
BOBMOYKHOCTH
e/IMHCTBEHHOM

o Jlemouctpupyer
peleHne THIIOBBIX
NPUKJIAIHBIX 3a)1a4 ¢
HCTIONE30BAHUEM
HCPCOHE{HBHOI’O
KOMITBIOTEPA,

s Colmonaer 0CHOBHEIC
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e |loHuMAacT OCHOBHEIC
TpeboBanus
uH(pOpPMAITHOHHON
0e30MACHOCTH,

® 3HaeT NPUHIMUITBL
paboThl IePCOHANBHBIX
KOMTIBIOTEPOB U
HJICOTIOT IO
COBPEMEHHBIX
OTCPAITHOHHBIX CHCTEM.

e OnucuiBaeT yuoOHBIH |

BHJI TPCACTABIICHAS

3a/laHHOH mH(OpMamH.

OHCpaHI’IOHHOﬁ CHUCTEMBI. |

e Criocoben BBIOpaTh
JUTST PeTIEH IS
NPUKIIAJHBIX 3a]1a4
HYKHBIH
npoecCHOHATBHBIN

IIPpOorpaMMHLbl H KOMILIEKC |

wid ¥ 0a3y JaHHbIX U3
MPEIOKEHHBIX,

e [lepeuncnsier
HEOOXOIMMBIE IS
vceseoBaHii JJaHHbe 1
PE3YILTATHI PACUCTOB.

e Ymeer BeIOpaTh
OCHOBHBIE TPeOOBAHIS
urdopManoHHo
6e30nacHOCTH,

TpeboBaums
uHPOPMALHOHHOH
He30macHoCTH, JIonyckast
TIOTPEINHOCTH.

e Peruaer TUIIOBBIE
3amaun 00paboTku
JAHHBIX ¢ ITOMOLLIO

TPEJUIOKECHHBIX
PO ECCHOHANBHBIX
[POrPAMMHBIX
KOMILICKCOB,

OCYIIECTBIIET ITOKUCK B
Daszax JTaHHBIX.

e Hcn OJIL3YET JUJIs1
HCCISHOBAHMIHA
HPCITONKCHHBIC TAHHBIC,
MONYYACT KOPPEKTHRIC
PE3YILTATHI PACHCTOR.

nPOpeccUOHaNbHOL

2.3 Komnerennusa OITK-2
OIIK-2: cnocobrocmulo bisA6IsML €CMECMEEHHOHAYYHYIO CYWHOCMb RpOoONeM, SO3HUKUIOWUX 8 X00e

OesmenbHoCmu,

MAMeMamuyeckKull annapam.
Jas GopMupoBaHus KOMIETCHIH HEOOXOJAUMO OCYIIECTBHTH DS STArnoB. Drtansl (GOpMUpOBAHHS
KOMIIETCHIUH, TIPUMEHIEMBIE JUIS 3TOTO BHJBI 3aHATHH W HCIONL3YEMBIE CPEACTBA OLEHUBAHNS
npejacTaBieHs: B Tabuue 7.
OPMUPOBAHUS KOMIIETCHIMH U UCIIOBL3YEMBIE CPEICTBA OLICHUBAHUS

CTabnuna 7 — Dransy

NpUGIeKdmb Onst ux petienis coom()’emcnmyiomuii (/)ll?lxilx‘()—

Cocras 3Hars Ymern Bnaners
Conepxanue Hazpiraer Bribupaer u Paspabarpmaer
 9TAToB €CTECTBEHHOHAY IHBIC MaTeMaTHIeCKH YHCTEHHBIE
3AKOHBI, OIHCKIBACT MaTEMaTHYECKHE MOJIEIH,

XAPAKTEPURYIOMIAE
CYLIHOCTB TIpodIieM,
BOZHUKAIOLINX B X0OJI€
po(heCCHOHATBHOM
NEATEITLHOCTH,
Maremaryuecku
OITUCHIBACT HCCIIEyEMbIe
ABJICHHAS MPEAMETHOR
obnacru. Onpenenser,
KAKME BOBMOMKHOCTH
porpamm
KOMIIBEOTEPHOI'O

‘MOJACTIHpPOBaH s

MOHAnOOATCS s

perueHusl.

CCTECTREHHOHAY YHBIC
3aKOHBI,
XapaKkTepu3yroime
CYLIHOCTS Tpobiem,
BO3ZHHKAIOUINX B XOIIE
npodeccuonambHON
JeATeIbHOCTH. Bribupaet
YUCIICHHYIO
MareMarnyeckyro Mojleb,
ONHACLIBAIOILYO
HCCIIElyeMBIe SBIICHUS
npeIMETHOMR 0b1acTy.
ITpennaraer

 IPOrpaMMHBIC KOMITICKCHI
- KOMITBIOTCPHOIO

MOJIEJIAPOBAHUS,
HEOOXOMUMBIE IS
PELICHHUS ¥ TOTOBHUT
BXOJ{HBIE JIAHHBIE,

OIMHCBIBAIOLINE
HCCIICAYCMBIC ABIICHUA
npexMerHoi obnacry,
PaccaurbiBaet
HOI‘pCHIHOCTH
[TPUMEHSIEMBIX YHCIICHHBIX
METO/OB ¥ OTPAHUYCHUS,
HaKJIa(bIBaeMbIC Ha
MaTeMaTHYCCKYHO MOJIEITh.
[IpouszBomuT YnCIeHHOE
MO,ZIGIIHPOB&HHC SABJICHSL,
UCCIEYEMOr0 B X0/
npodecCHOHATBLHOMI
TEATCIILHOCTH.

Bugpl zaugTuii

e CamocToATenbHAsL
pabora;
e JlaGoparopusie

e CamocTosTenpHas
pabora;
e JlaGoparopusie

e CaMocTodTeNnbHas
pabora;
o JlaGoparoprbie
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3AHSTHL,
o IlpaxTuueckne
3AHSATHS,

e nTepakTUBHBIC
1abopaTopHbIe 3aHATHUL,
e lHTepakTHBHbIC
IIPAKTAUSCKIE 3AHSTHSI,

3AHSTHS;
e [lpaxtuueckue
BAHSATHIL,

o VIHTEpaKTHBHbIE
Na00paToOpHBIC 3aHITUS,
e JHTepakTUBHbIC
TIPAKTHUECKAE 3AHATHS;

3AHATHS;
e llaTepakTUBHBIC
J1ab0PATOPHEIC 3AHITHS;
e VHTepakTHBHBIE
TIPAKTUYECKUE 3AHATHSI;

Wcnonpsyembie
CpeAcTBa
OLIEHUBAHHMSI

e Oryer 110
naboparopHoii pabore;
o OrueT 110
UHJIHBUYATBHOMY
3aJAHHIO;

e Pacdernas padora;
s KoHcnexr
CaMOTIOATOTOBKH;

e 3aueT;

e Oruer o
naboparopHoil pabore;
o Or4er 1o
HHIAMBHLYaTBHOMY
3aJJaHHIO;

e PacuerHas paboTa;
o Koucrexr
CaMOTIOTOTOBKY;

e 3aver;

e OTtuer 1o
naboparopHoit padore;
e Ortyer no ’
WHJIMBATYATBHOMY
3aJIAHHMIO;

e Pacuernas pabota;
e 3auert;

dopMynUpoBKa oKazaTeneii u KpUTEPUEB OLEHU

BaHUS JAHHOH KOMIIETCHIMH IpuBe/icHa B TabsuLe 8.
Tabmnna 8 — Ilokasarenu u xpuTepuu OLECHUBAHNS KOMIIETEHIIMH Ha HTarax

Cocras

3uarn

Vmers

Bnaners

'OQrnnuHo
(BBICOKMI YPOBEHE)

- Xopouo (bazoBelit
YPOBEHbB)

e HaskbIpaer Bce
eCTECTBCHHOHAYTHLIC
3AKOHEI,
XapakTepusyiomue
CYIHOCTh TIpobiem,
BO3HMKAIOUINX B XOHE
npodeccrnonanbHoH
IeATeNLHOCTH,
OTOBApUBAET
OrPAHAIECHMS.

e [lonno
MaTeMaTuIeCKu
OIHCHIBACT
HCCIIEYEeMBIC STBIICHHUS
peaMeTHOR obnactw,
cBOOOIHO OmepUpyeT
MaTeMaTHISCKUMHA
IOHSITHSIMHA,

e Onpepesser, Kakue
BO3MOMKHOCTH KAKUX
porpaMmm
KOMITBIOTEPHOTO
MOJIEIHPOBAHMSI
roHaxoBares s
pemeHus, crocofeH
TIPEIITOKATH

e HaspBaer
€CTECTBCHHOHAYTHEIE
3AKOHEI,
XApPaKTePU3YIOUIHE
CYLIHOCTE pobneM,

¢ [logrorasmusaer
[OJIHOE MAaTEMATHIECKOe
OTIHCAHUE
eCTeCTBEHHOHAY THBIX
JAKOHOB,
XapaKkTePH3YIOUHX
CYHIHOCTB TIpobiiem,
BOBHHKAIONINX B XOIE
npodeccronambHON
JIESTEIHHOCTH.

o PazpabareiBaer
YHCIICHHYIO
MaTEMaTHYECCKYIO
MOJIEJTh, OTHCHIBAIOIILYIO
HCCIEYEMBIE SIBJICHMUS!
TPEeIMETHON O0IacTH.,
o OO0OCHOBAHHO
npesaract Haubosee
MOIXOISIIIIE
IPOTrpaMMHBIE
KOMILIEKChI
KOMITEEOTEPHOTO
MOJIEITUPOBAHMS,
HEOOXOMUMBIE IS
PELIEHUS W TIOTHOCTHIO

ITOJ(roTarjmBacT BXOJHBIC

JAHHBIC.

e Cpobomio
paspabarbiBaeT
TpebyeMble THCITCHHBIS
MareMarnyecKkue
MOJEIH, JOCTATOYHO
TTOJTHO OMHUCHIBAIOIINE
MCCIIetyeMble SIBJICHMS
[peIMeTHOH 0bacTu.
e PaccunrtsiBact
TOTPEIHOCTH
TIPAMEHSIEMBIX
YHCIIEHHBIX METONOB 1
060CHOBBLIBACT
OTpaHUYUECHUSI,
HAKJabIBAEMBbIC Ha
MATEMATHYECKYIO
MOJIENTD.

o [IpomsBomur
YHCIIEHHOE
MOJICINPOBAHHUE SIBICHHUS,
HCCIIEIyEMOro B X0/1¢
npodhecCHOHATBHOMN
JESTENBHOCTH,
KOPPEKTHO
HHTEPIIPETHPYET
Pe3yIBTaTHL, JAeaeT
BBIBOJIBIL.

e BriOupaeT
MaTeMaTHUECKU
OIUCLIBACT

CCTCCTBCHHOHAYYHDIC
3AKOHBI,

e PaspabareiBaet
YHUCJICHHBIE
MaTeMaTHICCKHe
MOJIEIH, OITHCHIBAIOLIHE
HCCIg/lyeMble SIBIICHHS
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BOSHHKAIOLIHMX B XOJ€
npodeccnoHaNbHON
JeATSIBHOCTH.

o Maremarudecku
OIUCKHIBACT
HCCIEAYCMBIC STBIICHTS
npeaMeTHol obnacru.
e Ornpenenser, Kakue
BO3MOMXCHOCTH IIPOIPaMM
KOMITBEOTEPHOTO
MOJECTUPOBAHUS
roranoGaTes s
pelIeHusl.

XapakTepU3YIOIIHe
CYLIHOCTD TIpodiieM,
BOZHUKAIOIIHX B XO/E
npodeccroHanbHOH
JIESTEIILHOCTH.

e Bribupaer QuCieHHyIO
MaTeMaTHUSCKYIO
MOJIEIb, OTIHCHIBAIOILYIO
HCCIIENYeMBIE SIRICHHUS
penMeTHOR obsracTH.

e [lpemaraer
IPOTPaMMHBIE
KOMILTEKCHI
KOMITBEOTEPHOTO
MOJICIMPOBAHUS,
HEOOXOMAMBIE 1
PEUICHHUS ¥ TOTOBHT
BXOJIHBIE JIAHHEIE.

peaMeTHOH obnacTy.
e PaccuuTsIBaeT
MOTPEITHOCTH
IIPUMEHACMBIX
YUCIICHHBIX METOJIOB U
OTPaHHYCHHS,
HaKJIaIbIBAEMBIC Ha
MaTeMaTHIeCKYIO
MOZETTb.

e Ilpomssonur
YUCIICHHOE
MOJEIMPOBAHAE SBICHHUS,
UCCIIEYEMOTO B XOJI¢
npodeccHoHaATbHOR
JIeSITeNILHOCTH.

YIOBNETBOPUTENBHO
(noporoBkIit
YPOBEHB)

e BriOupaer
€CTECTBCHHOHAYHBIC
3aKOHBI,
XapaKTEPHU3YIOIIMe
CYUTHOCTH TIpobeM,
BO3HHUKAIOUIMX B XOJE
npoecCHoHaNbHOH
JESTENLHOCTH.

e [lommmaer
MaTeMaTHIECKOE
OIIMCAHNE UCCTIEITYEMBbIX
SIBIICHIH TIpeaMETHOH
obnacty,

e BriGupaer
[IPOrpPaMMBI
KOMIIBIOTEPHOTO
MOJIETIHPOBAHUS JJIst
perenus.

e Bpibupaer
€CTECTBCHHOHAYYHBIC
3aKOHBI,
XapaxkTrepusyromme
CYIHOCTE pobieM,
BO3HUKAIOLINX B XOJIE
npodeccHoHaANEHON
JeSITENLHOCTH.

e [lonnmaer
MIPESITIOKEHHYIO
YUCICHHYIO
MareMarnyecKyro
MOJIENb, OIHACHIBAOIIYIO
HCCIIeNyeMBble SIBICHUS
npeaMeTHOM obracTy.

e [Jonumaer, kakue
IIPOrPAMMHBIC
KOMILJIEKCBL
KOMITBIOTEPHOTO
MOJIEIUPOBAHUA U KaKHe
BXOJHBIC JAHHBIE,
HEOOXO0[MMEI JUIs
PELICHUS NOCTABICHHON
TUIIOBOU 3a0a4u.

o [Ipoussogur
YACTICHHOE
MOJIETUPOBAHKE THIIOBOM
3aJ1auM 13
TPO¢heCCHOHATBEHON
JEATENEHOCTH.

e [Ipumenser
TPEIIOKEHHBIE
YUCIIEHHBIC
MAaTeMaTHUYe CKUE
MOJIEITH, OTTHCHIBAIOIITHE
ViCCTIeJyeMble SIBICHMS
npeaMeTHOM 06acTy.
o [lomumaert, yem
000CHOBAHBI
ITOTPEITHOCTH
MPUMEHSIEMbIX
YHCIICHHBIX METOJIOB U
OTpaHnIeHHUs,
HAKJIAJ(bIBACMBIC Ha
MaTeMaTHIECKYIO
MOJIEJTb.

3 Tunopbie KOHTPOJLHLIC 3L M
Hﬂﬂ peamm3aliii BRIICTICPCUYNCICHHBIX 3a0a4 06yquH}I HCIIOJIB3YIOTCS THIIOBBIC KOHTPOJIBHBIC

3a0aHus M HHBIC MEYI‘CPPIEU'IBI, .I“leC)SX.(),Ill{IMﬁble AT O CHKH SHaHI?Iﬁ', yMeHl/lﬁf/iﬁ, HaBLIKOB 1 (ﬁl/l‘.lf[ﬁ[/l) oIbpITa
ACATCHABHOCTH, XaPaAKTCPH3YIOUINX O3TAlbl (1)0le/IpOBaHHﬂ KOMIIETCHIMH B Ipouecce  oCBOCHUs
06]’)'&30B&TCHBHOI‘4‘I OporpaMMel, B CICIYIOMIEM COCTABE.

3.1 Boripocsl Ha caMOMOATOTOBKY
- Ilenw mmepeMenHOTO TOKA.
- ["apmonuteckut CHraas.
- PeaxTuBHBIE ANMEMEHTEHI CXEMBI ~ KATYIIKA HHAYKTHBHOCTH ¥ KOHACHCATOP.
- EMxocTh KoHAEHCATOpa, HHIYKTHBHOCTE JIPOCCEISI.
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JIAY nns pacuera uenu noCcTosHHOrO Toka. bagane MOMHOCTE

Pacuer rienw iepeMeHHOTO TOKA.

AKTHBHAS, PEAKTUBHAS U TIOJTHAST MOLIHOCTE. banane MOUWHOCTEH.

DIEKTPHYCCKas L.

Harnpsokerue, ToK, CONpOTUBICHAE, MOIIHOCTb.

3axon Oma.

Bakousi KKupxroga: napauiesibHoe 1 MOCHSI0BATEIIFHOE COCAUHCHAE IPOBOJHIKOB. [IpuMenenue
.
I'porpaMmupoBanne, alrOPITM, IAKIT B BBIOOD.

IMoxnporpamma, 061acTh BIIMMOCTH HIEPSMEHHBIX, INI00AILHbIE W JIOKAIBHLIC IEPEMEHHBIE.
[apmornyeckast GYHKIMS, aMILTUTY/IA, 4acToTa 1 (asa. .
Hccnenosanve QyHKIHH.

OGnacts onpenencHus, 0CoObIe TOUKY.

[Mpenen GyHKIEnE B TOUKE, IPeieibl Ha OECKOHETHOCTH.

Beckoreuno Gompimie U GeCKOHEYHO MAJIbIe BeITMYHHEIL.

Bospacranue n yObiBanue QyHKUHA, TPOBEICHAE TPOU3BOJHOM, IKCTPEMYMBI (DYHKIMU M TOUKH

neperuoa.

ACHMIITOTBI,

KoMInieKkcHbIe 9ueiia, KOMIUIEKCHAS IIOCKOCTD.

JlekaproBa ¥ IOJSIPHAS CHCTEMA KOOPIHHAT.

Monyne 1 apryMeHT KOMILJIEKCHOTO YUCIa.

JlexapToBo, TPUTOHOMETPUUIECCKOE ¥ MTOKA3ATEILHOC MPEACTABICHIE KOMITJICKCHOTO YHCIIA.
Orepaliiy ¢ KOMIUTEKCHBIMU YUCIIAMMU.

[TpumeneHe BEKTOPOB B HAYUHO-TEXHUYECKHX pacdyerax, BEKTOPHOE onucaHue (PH3MUecKux

BEJIMYWH.

[Tpoexunu Bexropa.
JInnelHas 3aBUCUMOCTS (HE3aBUCHMOCTH) BEKTOPOB.
Onepanuu ¢ BeKTopaMu.
CxansgpHoe, BEKTOPHOE U CMELIaHHOE IIPOX3BEICHHUE.
Monynb BEKTOpa, YroJl HakJIOHA BEKTOpa.
Cucrema nmuHEHHBIX anrebpandeckux ypaBHEHUH.
Teopemsl 0 cymecTBOBAHUY W ¢MHCTREHHOCTH pernerus CJIAY.
Ocnonnas 1 pacuupersas Marpuna CJIIAY.
Mertop ["aycca = mIKOIBHEIN METON TOICTAHOBOK.
Ipasmno Kpamepa.
Pewenue CJIAY uepes obparHyro MaTpuily.
Bexrop kak HarpaBieHHbIH 0TPE30K IPSIMON B €BKIIHIOBOM ITPOCTPAHCTRE.
Marpuna Kak cucreMa BEKTOPOB-CTPOK U BEKTOPOB-CTONOLIOB.
ApudpMeTryecKkue Onepalii ¢ BeKTOpaMyi U MATPHIIAMI, MOJY/b BEKTOPA, YIoJl HAKJIOHA.
JInne#nas 3aBUCUMOCTD (HE3ABUCUMOCTE) BEKTOPOB.
Onpenennrenib MaTPUIBL, PAHT MaTpPULb], 0OpaTHas MaTpHIa.
Pasnoxenue onpenemurens mo crpoxe (cronduy).
OKBHBaAJICHTHBIC TPeOOPA30BAHUSA MATPHLIBL.
Kopuu ypasuenust.
Petnenue neMHeHHBIX YpaBHEHNMIT,
['paduueckuii cnoco® oTACICHUS KOPHEH.
YucneHHbld 1 ananuTHIecKuit METOBI TIOMCKa KOPHEH.
3.2 TeMbl MHIUBHAYAJLHBIX 32XaHUH
KomMmrutekerble urena, KOMIDIEKCHAs MI0CKOCTb.
HexapToa v momnsApHas CHCTEMa KOOPIMHAT.
Mogyns 1 apryMeHT KOMITIEKCHOTO YHCTIA.
JlexapToBo, TPHIOHOMETPHYECKOE W TIOKA3ATENBHOE TIPEACTaBIeHUE KOMIUIEKCHOIO YUCIIa,

CornacoBaHa Ha noprane Ne 267



- Omnepanuy ¢ KOMIUIEKCHBIMH YHCIIaMH.

- IlpumeHeHne BEKTOPOB B HAYYHO-TEXHHUECKHX PACUCTAX, BEKTOPHOE ONHUCAHHE (U3HUCCKUX
BEJIMYHUH.

- ITpoekiu BexTOpA.

- JInneinas 3aBUCUMOCTE (HE3aBUCUMOCTD) BEKTOPOB.

- Onepaiiay ¢ BEKTOPaMH.

- CxanspHoe, BEKTOPHOE U CMEIIaHHOE TIPOU3BEJCHHE.

- Monyne BekTopa, yrojl HaKIIOHa BEKTOPA.

- Cucrema srelHBIX ayire0panyeckux ypaBHeHu .

— _ Teopemsl 0 CylIECTBOBAHUN ¥ €IMHCTBEHHOCTH peteHust CJIAY.
- OcHosHas 1 pacumpernas Marpuna CJIAY.

- Merop I'ayceca = MIKOMBHBIA METOM TTOACTAHOBOK.

- ITpasuio Kpamepa.

- Pemenue CJIAY uepes oOparHyro Marpuiry.

- Bexrop kak HanpapiIeHHBIH OTPE30K IPAMON B €BKIUI0BOM [IPOCTPAHCTBE.

- Marpuua Kak cHeTeMa BEKTOPOB-CTPOK U BEKTOPOB-CTOIOLOB.

- Apu(pMeTnyeckue orepanyuy ¢ BEKToOpaMK ¥ MarpuiiaMu, MOLYIb BEKTOPA, IOl HAKIOHA.
- JIvnelinas 3aBUCHMOCTE (HE3aBHCHMOCTE) BEKTOPOB.

- OnpeesuTeNs MATPHLLL, PAHT MaTPUIbL, o0paTHas MaATPHIA.

— Pasnoxenue onpeaenuress no crpoxe (crondiy).

- DKBUBAJICHTHBIE TIPe0OPazOBaHNs MATPUILBI.

- Kopru ypaBrenus.

- Pemenue nemuueHHBIX ypaBHEHNH,

- I'padurueckuii criocob ornenenus kopHei.

- UwncnenHblil B aHATUTHICCKH I METOJBL ITOKCKA KOPHEH.

3.3 Temp1 pacueTHnIx pador
- Kopun ypaBuenus.
- Pemenue HeNMMHEHHBIX YpaBHEHUH.
- I'papuueckuii criocod otneneHus KopHeH.
- YucneHHpli 1 aHANATHUECKIH METOBI TIOUCKA KOPHEH.

3.4 Tembr 1abopaTopHbIX padoT
- Ienu nepemMeHHOro TOKA,
- Iapmonunueckuit curaar.
- PeakTuBHBIC SIEMEHTHI CXEMBI ~ KaTyIIKa HHAYKTABHOCTH M KOHICHCATOP.
- Emxocts konznencaropa, HHIYKTHBHOCTD IPOCCEIS.
- Pacuer riernu nepeMeHHOro Toxa.
- AKTHBHAS, PEaKTUBHAS M [10JIHASE MOUTHOCTD, bajianc MoniHocTeH.
- DIeKTpHYecKast IeTlb.
- Hanpsokenne, TOK, CONPOTURICHUE, MOIHOCTD.
- 3axon Owma.
- 3axonnl Kupxroda: rapaniensHoe U I0CHeIoBaTelibHoe coejinaeHne poBoHuKoB. ITpumenenne
CJTAY s pacueTa ey NOCTOSHHOTO ToKa. banane MomuHoCcTel.
- IIporpammuposanue, anropuT, IHKI ¥ BEIOOD.
- Ionmporpamma, 061acTb BUAUMOCTH IIEPEMEHHBIX, TIO0ANBHEIE W TOKAJIBHBIE IEPEMEHHBIE.
- lapmonudeckas QyHKIMS, aMILIUTY/Ia, 4acToTa U dasa.
- Hcenenosanne QyHKIH.
- O6mnacth otpenenenust, ocoOble TOUKH.
- [Tpenen Gpynxnum B TOUKE, TIpeAeibl Ha OECKOHEUHOCTH.
- beckoneuno Oonpiue ¥ OCCKOHEYHO MANBIC BEITUYUHBL.
- Bospacrarve u yObisanue (QyHKUMM, NPOBEIACHUE MPOUBOIHON, S3KCTPeMyMbl DYHKIIMM M TOUKH
neperuda.
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3.5 Tempbl onpoOCoB HA 3AHATHAX

— TlonsTre Bekropa ¥ Marpuibl. Marpuiia Kak cMCTEMa BEKTOPOB-CTPOK M BEKTOPOB-CTONOLOB.
ApudmeTndeckre olepaluy ¢ BeKTopamMu W Mmarpunamu. JIvHeliHas 3aBUCUMOCTH (HE3aBHCHMOCTH)
BekTopoB.  Onpenenurelis Marpuibl, paHr Marpulbl, oOpaTHas MaTpuna. DKBHBAJICHTHBIC
npeobpazoBanus MatTpuil. Metonel padotel ¢ Marpunamu B MatCAD.

~  KomrutexcHble uHcia ¥ KOMIUIEKCHAs TDIOCKOCTh. JIeKapToBO M TIONMPHOE IPENCTaBlICHHE
KOMIUIEKCHOr0 uncyra. MoJysib W apryMeHT KOMITIEKCHOTO wHcia. TpuroHomMeTpHueckas 3aruch
komIutexcroro uncha. [Nokasaressuas GopMa 3anmucH KOMIUIEKCHOTO YHCIa. Apru(MeTHdecKue oneparnuy
¢ KOMIUTCKCHBIMM UMCTaM#A (CIOKECHHE, YMHOKEHHE, NeneHHe). Bo3BeleHue KOMIUIEKCHOTO Yuclia B
crerienb. Kopens n-HOM crernery w3 KOMIUIEKCHOro qucha. CKOJIBKO pa3ziiMyHbX KopHEH n-HOM crerneHu
MOYKHO M3BIIEYL M3 KOMILTEKCHOTO umcia u nodemy. KomiekcHosuaanas GyHkuus. MHOro3HauHoCTh
KOMIUICKCHBIX (yHknui. B uem ona coctout. [lpomzsomnas xomrmnexcHod ¢Gynximu. Yeaosue Koruu-
Pumana.

— [lpepcraBnenye TrapMOHNYECKH HW3MEHSIOMICHCS] BEJNUYMHBl KOMIUIEKCHBIM YHCIOM. Tok M
HAMTPsDKEHNUE HA aKTUBHOM diieMenTe termd. Tox i Hanpsbkenue B koHjiercarope. Casur (aspl. EMxoctHOE
conporusienre. Capur ¢Qaspl TOKA W HAIPDKEHHUs B KATYUIKe WHAYKTHBHOCTH. WHIyKTHBHOE
compoTuBIeHre. AKTUBHOE U peakTHBHOE conpoTupieHre. Kommnexcnoe conporusienne. 3akon Oma 1
3akoHbl Kupxroda s nenu nepeMeHHoOro Toka. AKTHBHAS, PEaKTHBHASI W IIOJIHAs MOIMHOCTH B LEMH
nepeMeHHoOro toka. IlpefcraBicHue MOIMHOCTH B KOMIUIEKCHOH Qopme. AKTHBHas H pPCaKTURHASL
COCTaBNSIOIINE MOITHOCTH. bananc MOIHOCTEH B LEN EPEMEHHOTO TOKA.

— Jlunelinas anrebpa B NMPUIOKEHHH K MOJEIMPOBAHUIO Ienel MOCTOSHHOIO TOKa. DJIEMEHTHI
[enu MOCTOSHHOTO TOKa, VICTOUHMKYM HANpsLKeHWS W MCTOYHWKH Toka. COMpPOTHBICHHE yUacTKa IEIIH.
3axon Owma. 3axkonst Kupxroga. Dueprust u MmomuocTs. Pabora yuacrka rernu. MoiHocTs norpetieHsast
¥ MOILIHOCTh MCTOYHHKA HAPSDKEHUSL. baaHe MOIHOCTEH B [EeNH IMOCTOSHHOTO TOKA.

— llomsgrus mMarpuna ¥ BEKTOpP ¢ TOYKM 3peHUs JuHeiHoH anreOpul. OnpenesuTens W pasHr

marpuupl. JluHelno 3aBucuMas M JMHEHHO He3aBUCHMMas cHCTeMa BeKTopoB. Yro Takoe ©aszuc u
“KoOpAWHaTel BekTopa. CKalsipHOE M BEKTOpHOE TpouspeneHue. CBOUCTBA BEKTOPHBIX ONEpalHi.
Cobcrpennbie urciia i COOCTBEHHBIC BEKTOPA MAT PUILLL,
— Cucrema ymuelnbx anrebpandeckux ypasaenuit (CJIAY). Jlunetino 3apucumas M JIMHEHHHO
HesaprcuMas cucreMa Bekropos. Parr Marpuisl cuctembl. Kpurepuil cyliecTBOBaHUS U eJIMHCTBEHHOCTH
pemenna CJIAY. Onpegennrens, panr MaTpuiibl 1 cBoicrBa oOparnoit Marpuusl. Ilouck pemenust CJIAY
npu noMomu obparHo#t marpunsl. Meton Iaycca pemenunst CJIAY. Ilpasuro Kpamepa pemenust CJIAY.
O6iee 1 wactHoe permenne CIIAY, umeromelt Sonwine oxroro kopus. Berpoennsie ¢pyuaxuun MathCAD
nis pernennst CIIAY.

~  Oneparopuslit 6ok B MatCAD. Oneparopsl NIpACRAUBAHMS, KAK UMH CIEIYET IOJIL30BATHCS
BHYTPH JIOTRYecKUX ON0koB. YeMm OTIMUAlOTCs ONEPaTophl NUKIA OT ONEpaTopoB Beidopa. Oreparophl
upepeiBarusi B MathCAD. CpolictBa rapMoHmYeckoro curHana, KakoBbl OCHOBHBIE XapaKTepHCTHKH
HU(POBOrO CHrHANA, YTO TAKOE HacToTa KBAHTOBAHMSL W TakTOBBIL repuox. Hecuuycompanbubie
neproguueckue curtansl. Inmoobpasroe pasBepThBalONiee HANPSIKCHUE, U1 YEr0 OH HUCIOIL3YeTCS M
KaKk CTpouTCA. Buabl aHAmOroBOH MOAYISIMM BBl 3HaeTe. MORY/LSIIMOHHBIE (YHKIWH HMITYIBCHO-
MOJIYJISIIMOHHBIX CXEM.

— Yro 3Haunt nccneopanue QYHEKIMH 1 uis gero 210 HyxH0. O6sacts orpejiesieAns QyHKIAM
M TOYKM pasphiBa, Kak oHM ceszadbl. [lpenen Qpynximu u mpepen mocnenosarernsrocTy B MathCAD.
Haxoxnenue »sxkcTpeMyMOB M Touek mnepern0a QyHKIMH, Kak 3Ta 3a7da4a CBSI3aHA ¢ TIOHATHEM
NPOU3BOAHON. YYacTKHM BO3pacTaHus M yOBIBaHWS (yHKUHH. TOUKHM rniepecedeHus (YHKIHH C OCAMH
koopaunar. Ilpusnax wérHoctm w HeudrHocrn Qynxkumu. Ilepuommueckas ¢Qyuxims. Yro Takoe
acuMITOTa rpaguka (QYHKIMH, TOYEMY TOMCK ACHMITOT (YHKIMH CB3aH C 3aJadell HaxOmJIeHUs
npenena.

~ Ilepemennnie u ux smauenuss B MathCAD. Yucnennoe npencrasnenue (yukmun. Kopuu
ypaBHeHus ¥ Hymu ¢yskuun. [Ipuemer oTeickaHust kopHe#t HenwHelnoro ypasuenus B MathCAD.
DkerpeMyMbl QYHKIMM ¥ KOpHM IpoussopHoi. Kak ompenenurs ydgacTku BospacTaHust (YObIBaHWMS)
¢yuxnuu. Kax maditn toukwm nepernba rpaduxa Gyuxumn. dopmar BBIBOJA PE3YIBTATOB B CHCTEME
MathCAD.
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3.6 3auér
Bompock! Juist ipoBeAeHust 3a9eTa Pa3OUThI 110 OCHOBHBIM TEMaM.
Tema "Pewenua nenunennvix ypasrerun'’
1 Yro Taxkoe kKopHu ypasHerus? Yro Takoe Hyu GyHkpmn?
2 Kax oTpickars kopers nesmmHeinoro ypasuenust B MathCAD?
3. Kak BBITISIAT KAHOHWYECKAS 3aITHCh YPABHEHMS C OMHONH HEN3BECTHOU?
4 Kax ¢cBsi3anbl MAKCUMYMbE 1 MEHEMYMbBI QYHKIMHM M KOPHHU TTPOU3BOJHON?
5 Kak onpenenurs yyacTky Bozpactanus (yosBanus) GyHkoun?

6. Kax naiiTu Toukn meperuda rpaduka Gyaxuun?

7. Kak ripucBanBarh nMepeMeHHbIM 3HAYCHHS M BRIBOXATE Ha dKkpaH B MathCAD?

8. ' Kak B cucreme MATHCAD m3menuts ¢opmar BIBOJA YHCET Ha DKpaH?

Tema: "Hceneoosanue Qynrkyun’

1. Yro Taxkoe acumnrora rpaduxa dyakuun?

2. ITouemy rouck acUMOTOT (PYHKIUHE CBA3AH ¢ 3aa4eil HaXOKAeHHS npenena?

3. Kax naxomute npegen ¢yaxuun 8 MathCAD?

4. Haxoxenre sKeTpeMyMoB M TOUEK reperuda (QyHKIMH, Kak dTa 3ajava CBiI3aHa C IOHSTHEM

npou3ssoaHoi? Houemy?

5. YuacTKu BO3pacTaHus ¥ yOBIBaHU (PYHKIMH, KaK UX HAXOJUThL?

6. O6Gnacth onpeneneHus QYHKIMN M TOUKH Pa3phiBa, Kak OHY CBS3AHLI?
7. Kax naiitu Toukn nepeceucHus GYHKIUE ¢ OCIMU KOOpAHHAT?

8. ChopmynupyiiTe npu3HaK 4ETHOCTH U HEUETHOCTH (DYHKIIHH.

9. Kax onpesenurs, ssngercs i GQyHKIMS IePHOIIecKol nin net?
Tema: "Mooenuposanue zapmonuyecxozo cuznana’

10.  Kaxue omeparopsl mpucBawBaHus Hcronb3yioress B MathCAD? Kaxum w3 HHX chemyer
I0JIb30BATLCS. BHYTPH JIOIHYECKHX ON0KOB?
11, Kak popmupyercs 610K mocienoparenbHbx oneparopos B MathCAD?

12+ Yew oTnmualoTcs oneparopsl EKIA 0T ONEepaTopoB BeIOOpa?
13.  Kaxue oneparops! Beibopa 8 MathCAD Bbl 3Haere?
14.  Kax ucnoneszoBars oneparopsl npepemanus B MathCAD?

‘15, KaxoBel 0cHOBHbBIE XapaKkTepucTHKu Lmdpooro curtana? Yro Takoe vacTora KBaHTOBAHWS M
TAKTOBBIN epuo?
16.  Kakoif cursan Ha3pIBacTCs MTWIOOOPAZHBIM pPa3BEPTHIBAIONMM HAUPDKCHUECM, IS 4YEro OH
HCTIONB3YETCS U KaK cTpouTes?
17.  Kaxue Bujbr aHAIOTOBON MOJLYJISIIMH BBL 3HAETE?
18.  Pacckaxure 0 MOLYISTHOHHBIX (PYHKITMIX UMITYIECHO-MOIY/ISIIIMOHHEIX CXEM.
19.  OprononspHas HepeBepCHBHAs MOAYISLIUS C OFHMM H JBYMS MOMEHTAMH KOMMYTAlMH Ha
nepuoyie.

20, JIByxmonspast peBepCUBHAS MOAYJSANHS C OJHAM H IBYMSI MOMEHTAMHU KOMMYTAIlMH HA MEPUOJIE.
21.  Kako#t BuJ KOMMYTAIIMOHHOM IOCIIENOBATENBHOCTH HCHONB3yeTes UL (GOPMHUPOBAHI
CHHYCOUJIAJILHOIO BBIXOJHOIO CHUIHAIA — ONHOMONSIPHBIN WM JBYXTIONISPHBIR?

22.  OpuononsphHas pepepcuBHas Mopymiius. Kax cTpouTcs Mojenb 3TOH  KOMMYTALMOHHOR

TI0CJIE0BATENILHOCTH?
Tema : "Bexmopuvie onepayuu'’

23, Onwuumre MOHSITHS MATPUIA U BEKTOP ¢ TOUKU 3PSHUS JIMHEHHON anredpsil.

24.  Yro Takoe OMpeAeTUTEND M paHT MaTPUITBL?

25.  Kakosw! cBoiicTsa obparnoil marpuiel? s vero ona HyxHa?

26.  Cucrema nuHelHBIX anreOpanveckux ypaBHenui. Korpa cylmecTByeT pelleHHE W KOLIa OHO

enuHcTBeHHO? Kpurepuit.

27.  Pacckaxure 006 wmzpecTHhiX Meronax peurenus CJIAY. Kakue BO3IMOXKHOCTH JOTIOIHHTENLHO
npeiaract MathCAD?

28.  JlumeWHO 3aBUCHMAs W JIMHEHHHO HE3aBUCUMAS CHCTEMa BEKTOPOB. PaHT MaTpHLIBI CHCTEMBI.

29.  Yro takoe 0a3uc ¥ KOOPAMHATHI BeKTOpa?

30.  Maiite onpeneneHue CKaJISpHOMY U BEKTOPHOMY IPOUBBEICHHIO BEKTOPOB.

31, CobcrBeHHbIe Yncaa ¥ cOOCTBEHHBIE BEKTOPA MATPUIBI.
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32.  Bceromuure popmyity ISt Bhraucienus cuiisl JIoperiia B MarnuTHOM W 2JIEKTPOMArHUTHOM TIOJISX.
Tema: "Jluneiunas anzedpa ¢ npuioNceHUU K MOOERUPOSAHUIO Heneil ROCIMOANN020 moKa'’

33.  OrnummTe MOHSITHS MaTPHIA U BEKTOP ¢ TOUKY 3PEHHS JIMHEHHON anredphl.
34, Yro rakoe ONnpenesuTens U paHr MaTpHItbI?
35. Yro Takoe cucreMa JUHEHHBIX anreOpandyeckix ypaBHeHUH?

36.  Kputepuii cymecTBOBaHUS U €IMHCTBEHHOCTH pentenus CJIAY,
37.  Kakossl ceoiictsa ob6parnol marpuins? Kak naiity petnenne CIIAY uepes oGparayio Marpuily?
38.  Meron 'aycca pemenns CJIAY.

39.  Pacckaxute 06 wm3BecTHbIX Mertosax pemenus CJIAY. Kakxue BO3MOXKHOCTH [IOTIOJTHHTCIIBHO
npearaer MathCAD?
40."  JlnweitHo 3aBucvMast U TUHCHAHO HE3aBUCHMAs CHCTEMA BCKTOPOB. Panr MaTpuIbl CHCTEMBI.

41. IMpasuno Kpamepa pemennst CJIAY.
42.  Yro rakoe obuiee n gacruoe penterne CIIAY, nmeronieil 60ibIe 0JtHOTO KOPHS?

43, Chopmynupyiite nepsbiit 3akoH Kupxroda.

44.  3axon Owma.

45.  Kax BeIaciuTs MOMHOCTH? MOIHOCTE MOTpeGuTelIsl i MOITHOCTE HCTOYHHKA HalpshKeHus ?
46. Chopmynupyiite Bropoit 3akon Kapxroda.

Tema: "Komnnexcuuvie guiuucnenu.

47.  Yro Takoe KOMIUIEKCHBIE Yuciia?

48,  JlexaproBoe U MOJIPHOE TPCHACTABICHUE KOMIUIEKCHOTO YHCIIA.

49. Moznyie ¥ apryMeHT KOMIDIEKCHOTO YMCIIA.

50.  TpuroxnomeTpuyecKkas 3auch KOMIUIEKCHOIO YHCHa.

51, Tlokazarensuast GopMa 3aITHCH KOMITICKCHOTO YHUCITa.

52. ApudmMeruuecKkue onepanun ¢ KOMIUICKCHBIME YHACTAaMH (CIIOXKEHNE, YMHOXKEHHE, IeJICHHE).
53.  DBosgenenue KOMIUIEKCHOIO HHCIA B CTEICHE.

54.  Kopenb n-HOlt cTETICHN W3 KOMIDICKCHOIO 9UCTA.
.55, CxonpKo pa3iuYHBIX KOPHEH IATOH CTeNeHH MOYXKHO H3BJIEUb M3 KOMIUIEKCHOTO uuca?

56.  KomrurekcrosHauHas GpyHKIs,

57. MHBOro3HauHOCTH KOMIUTEKCHBIX (GyHKIHi. B gem omna cocrout?

58.  Ilpomssonnas kommiekcHoH Qyrkumn. Yenosue Komm-Prmana.

59.  Ilpencrasnerne rapMOHAYECKH W3MEHSIOMIEHCS BEIIMYMHBI KOMILIEKCHBIM HUCIIOM.

60.  Tok u HanpsDKeHUE Ha aKTHUBHOM HICMEHTE LEIIH,

61.  Tox n nanpsmxenue B koHAeHcaTope. CaBur ¢aszsl. EMKOCTHOE COTIPOTHBIIEHNME.

62.  Cpsur a3kl TOKa ¥ HANPSLKSHUWS. B KATYILIKEe HHAYKTUBHOCTH, MHIYKTHBHOE COIPOTHBIICHHE.
63.  AKTHBHOC U PEaKTUBHOEC CONPOTHBICHUE. KOMINIEKCHOE CONMPOTUBICHHE.

64.  3axon Oma u 3axoubl Kupxroda s mermu nepeMeHHOTo TOKa.

65.  AKruBHas, peakTHBHas M [TOJHAsh MOIHOCTE B HENK epeMEHHOr0 TOKa.

66.  Ilpencrapnenye MONHOCTH B KOMIUIEKCHOH (opme. AKTHBHAsS ¥ PEaKTHBHAS COCTABISIONINE
MOIITHOCTH.

67. bananc mowHOCTEH B 1ENy® HEPEMEHHOTO TOKA,

4 MeTopmuecKue MaTepHAJIbI

Jnst oGecriedenys npouecca 00ydeHHsl ¥ peleHUs 3a/iad 00yUYeHHUs HCTIONb3YIOTCS CIIEYIOIHe
MATCPUAIBI: ‘

—~ METOAMYECKHE MATepHasipl, ONPECACIBIOIEE MPOUEAYPhl ONECHUBAHUS 3HAHMM, YMEHWUH,

HABBIKOB H (MJTM) OIBITA JCATENBHOCTH, XapaKTePH3YIOIMX HTambl (Op-MHUPOBAHUS KOMIIETEHIUHH,

cornacHo 11. 12 paGoueit nporpaMmul,

4.1. OcuoBHast TaTEpaTypa
1. Muxamsuenxo C.I. ITpodeccuonanprble MATEMATHYECKAE MAKETHI [DNEKTPOHHBI Pecype
Yuebroe nocobue / C. I, Muxaasaenko; ToMCKu# rocynapcTBEHHBIN YHUBEPCUTET CHCTEM YIIPABJICHUS U
pajmoaiexrporuku, Kadenpa rpoMeIniieHHON 9IeKTPOHRKA. — DIIEKTPOH. TeKCTOBBIe faH. — Tomck : [0.
u], 2013, - on-line, 78 c¢. wn., Tabn. -~ bubmmorp.: c¢. 74. [Dnexrpomssii pecypel. -
http://ie.tusur.ru/content.php?id=444
2. Canukaen, [Opuii Padasmbesuy. KoMmimsrorepHoe MONENIHPOBAHAE M IIPOESKTHPOBAHHE
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[DnexTpoHHEIL pecype] : yuebroe mocobue / 0. P. Canukaes; ToMCKUii TOCYHAPCTBEHHbIHA YHABEPCATET
CHCTEM YIIPABJICHHUS U PAIMO3IEKTPOHUKH. — DJIEKTPOH. TEKCTOBBIE KaH. — Tomck: [6. 1.], 2012. — on-line,
94 ¢. [Dnexrpommbii pecypc] - Pexum pmocryma: hittp://edu.tusur.ru/training/publications/2548,
CBOOOIHEIH.

4.2. lomoaHUTENbHAS JTATEPATypa
1. KoMIpIOTepHbIE TEXHOJIOTHH B HayKe, 0Opa3oBaHUU M IPOM3BOICTBE SIEKTPOHHOM TEXHHKH /
Kpyunuua B.B., Tanosunxuit 10.H., Xomuu C.JI. — Tomck, 2012. — 154 c¢. [Onekrponnsiii pecype] -
Pexxum noctyira: http://edu.tusur.ru/training/publications/967, cBOGOIHBIA.
2. UWndopmaruka. Bazossii xype: VueGuuk st Byzos / C. B. Cumonosnu [u ap.] ; pea. C. B.
Cumonosuy. — 2-¢ usfl. — CII6. : ITurep, 2007. — 639 c. (naymuue B 6ubmuoteke TYCVYP - 57 5K3.)

4.3. Yuefno-meToguIecKoe nocodue 1 NporpamMmMuoe ofecmeuenne

2. Muxamsuenko C.I. HWuadopmanmonnsie texuosoruu. Yacte 2. IlpodeccnonansHbie
MaTeMaTHYECKe TMakeThl [JJIeKTpOHHBIH pecype]: PyKkoBOACTBO HO OpraHM3allM CaMOCTOATENbHON
pabotsr crynerros / C. I. Muxansyenxo; TOMCK. TOC. YH-T CHCT. yIp. U pamuoanekTponuky, Kadenpa
npomsimiennoi snexrporuku — Tomek: TYCVYP, 2015, — 128 c. : wi., Tabn., npun. — bubnwmorp.: ¢. 97.
[Dnexrponusii pecype]. - http://ie.tusur.ru/docs/msg/it_2.rar (015 nposedenusn nabopamopuwix pabom)

3. Mensenes, Jmutpuit CepreeBud. KOMITBIOTEpHBIE TEXHOJIIOTHU B HayKe M NPOU3BOACTBE B
00JIaCTH 3NIEKTPOHHOM TEXHUKH [ DNIEKTPOHHBIH pecypc]: METOAUYECKHE PEKOMEHJAIUH K IIPAKTHYECKUM
saastusM / JI. C. Mensenes; ToMmckwif TrocyIapCTBEHHBIH YHHMBEPCHUTET CHCTEM YIDaBICHHS W
pamuosnexkrporuky, Kadenpa ynpasieHus HHHOBALMSIMEA. — DJEKTPOH. TEKCTOBBIE HaH. — Tomck: [6. m.],
2012. - on-line, 30 c. [SmexTpoHHEIH pecypc] - Pexxum JocTyma:
http://edu.tusur.ru/training/publications/1855, cBoGonHEIi. (0115 nposedenUs nPakmMuyeckux 3aHAMui)

4, Illanmapos, Eprennii CranucnaBoBmd. KOMITBIOTEpHOE MOIEIMPOBAHHE M NPOEKTHPOBAHHE
9NEKTPOHHBIX NPUOOPOB M  yCTpoMcTB [ONEKTPOHHBI pecypc] @ METOOMYECKHE YKA3aHUSA IO
camocrostensHoit pabGore / E. C. Ilanmapos; ToMmckmii rocyrapCTBEHHBIH YHHBEPCHTET CHCTEM

__yIpaBlIeHHs] H pamguodneKkTpoHuky, Kadenpa snexrpoHHBX NpUGOPOB. — DNEKTPOH. TEKCTOBBIE JaH, —
Tomex : [6. wm], 2012. - on-line, 16 c. [Onekrponnsli pecypc] - Pexum pocryma:
http://edu.tusur.ru/training/publications/2546, ceoGomusiit. (05 nposedenus camocmoamenvHoli pabomor)

4.4. ba3bl NaHHBIX, HHOOPMALHOHHO CIIPABOYHbLIC H NMOHCKOBbIC CHCTEMBI

1. Mathematica. Cucrema KommbioTepHONH amrebpel  kommamwa — Wolfram  Research.
Odunmanpupit caiit xommanuu Wolfram Research http://www.wolfram.com. Cnoco6 poctyma:
http://www.wolfram.com/mathematica/.

2. Maple. TlporpamMmHBIf TaKeT KOMIIBIOTEpHOU anreOpsl kommanumu Waterloo Maple Inc.
OdunuanpHerif caliT: http://www.maplesoft.com/. Cnoco6 JocTyma:
http://www.maplesoft.com/products/Maple/index.aspx.

3. MatLab. ITaker MareMaTHuecKWX § HHXCHEPHBIX BbrucieHNH. OdQuuuambHblii caifT
KOMIIaHUH-pa3paboTunKa MathWorks http://www.mathworks.com/. Cnocob JocTyna:
http://www.mathworks.com/products/matlab/.

4, MathCad. Cucrema KOMIBIOTepHBIX BbiumcneHnit, O¢unuanbHbl  caliT KOMIAHHH-
pazpaboTuuka Mathsoft http://www.mathsoft.com/, B COCTaBe PTC Community
http://communities.ptc.com. Crnoco6 JlocTyna: http://www.mathcad.com/,
http://communities.ptc.com/community/mathcad

TR

Boaf Soasd &
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