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

JIMCT COTJIACOBAHMI
Pabouas nporpamma cocrapieHa ¢ ydetoMm TpeGosaunii ®ezpepanbhoro locynapcTBeHHOTO
06pa3oBaTeNlbHOTO CTAHIapTa BbICIEro mpodeccHonansaoro obpasoanus (PI'OC BO) Tpersero
NOKOJIEHH 110 HATIpaBieHuo roarotrorku (crienmaibHocty) 11.03.04 Dnexrponnka W HAHODICKTPOHUKA,
yreepxennoro 12.03.2015 . Ne 218,
PaccMOTpeHa v yTBepiaeHa Ha 3acenanny kadenpsl «30» utons 2016 1., mpotokon Ne 40,

~ Paspaborumim: 7 4
Bapeyromuit xadenpoit, npodeccop /// Muxansaenxo C. I

|4

Bapeayromuii obecneunparomed kad. [p?3 /// Muxapuenko C. I

PaGouas nporpamma coracoBaia ¢ GakyisreToM, podumupyouieif 1 puimycKatomei kadeapamu

HAIrpaBlIeHUs TIOTOTOBKY (CIeUHANIBHOCTH).

Jewxan @OT %/ Bopouun A. WM.
S/

/
3apenyrowuii mpodumapyromeit xag. [pd %’/ Muxanpaenko C. I

“3aBemyrommii Beimyckaroutei xag. [TpD Muxansuenxo C. I'.

DKCIEPTHI:
ITpencenarens metoakomuccuu OIT,

@/‘.
JoHeHT Kad. D @ /&@p/; Uncroenonsa Y. A,
V4

3am. 3aB. xadenpoit I[TPD no

Metonauueckoit padore, npodeccop kad.
(e

P Jlerocraes H. C.
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1. Uesnr w 3apauy I CHATLIHHLE

1.1, Hemn quenyninHbL

ucenenosanust  Bozmoxuocret CAE  cuereM  npodeccHoHaNbHOM  MaTeMaTukd, OH  IIPECIefyeT
CIIEYIOIIHE HENH: ;

* [TOArOTOBUTH 00yY4aeMOro K IpakTHYeCKoH NesTebHOCTH B 00IaCTH MEKTPOHMKH, IPUBUTH EMY
YMEHHUE ITOJIb30BATLCS  COBPEMEHHBLIM IIPOrpaMMHBIM — obecreycHneM it OBICTPOro  MONyuYEHUs
PE3yJIBTATOB HAYYHBIX M MMPAKTHYECKHUX BBIYHCIICHUH;

* ofecreunTh MPUBA3ZKY LIKOJIBHBIX 3HAHUH 110 €CTECTBEHHOHAYYHBIM M TOYHLIM JUCIMIUIMHAM K
OOBEKTHOMY TPOCTPAHCTBY HICKTPOHUKH, YTO HOZBONUAT CTYACHTY MSCKO BIMTBCS B CTYIEHUECKYIO
JKU3HB U JIETKO BOCTIPHHHMATD JaKe CIOKHBIN TCOPETHUECKUM MaTepral;

* 00eCcreunTh HANBHOCTE TEOPETUICCKOr0 Marepuana, ¥ BCEIUTh B CTYIEHTA YBEPEHHOCTH B
COOCTBEHHBIX CUJIAX, TIOMOYL €MY MPEOJONIeTh IIKONBHBIH CTpax mnepes TPOMO3AKAMHU BBLIMHCICHUAMH,
BBIPOBHSTH YPOBEHD ITOJATOTOBKY CTYACHTOB | Kypca.

1.2. 3amaum My COE NG

JUIsL BHITTONIHEHUST YKA3aHHBIX BHILIE [ENelt B paMKax Kypca pelrarorcs Cleaylomue 3a/1a4u:

~  TO3HAKOMUTHECH ¢  Hauboyee TONYISAPHBIME  IPOPECCHOHATHHBIMU  MareMarHUeCKIMHU
naKeramy, 3HaThH WX CHEIMOUKY W Ha3HAYEHUE, YSCHUTH WX CHIIbHBIE ¥ Ciabble CTOPOHBL JUIs
000CHOBAHHOIO BBIOOpPA TOTO MM MHOTO BBIYHUCIUTENHLHOIO [aKeTa B IPOLECce PEelIeHUS Y4eOHBIX W
npohecCHOHAIBHBIX 3a/1ay;

— Ha upumepe opHoro u3 raxkero (MathCAD) neranmsuo ocBouTh mnpenaraembie CAL
cUcTeMaMM MpodeccHnoHanbHON MaTeMaTHKH BO3MOIKHOCTH, KaK B YaCTH YHCICHHBIX pacyeToB, Tak H
AHAIMTUYECKUX (CHMBOJILHEIX) BRIMUCIIEHUH;

—  [ONYUEHHE KOMIETCHIMH, ITO3BOILIIOUIMX JIeJaTh CTPATeru4eckylo OLICHKY pelaeMoi
MATEMATHYECKON  3a/lauM, OCHOBBIBAIOMIYIOCS Ha [NOHAMAHUM M SICHOM  [IPENCTaBICHHMU  IIEIM
yceieioBanmit ¥ aGCTPArKpOBAHAR OT MABIOHOB M ANTOPHTMOB TIoMcKa permennil, IToMCK KOHKPETHOTO
YHCIIOBOTO pemeHus odyuaeMblii generupyer cucreme MathCAD;

~  [PUMEHHTH TOJYUEHHBIE 3HAHMA ¥ OCBOSHHBIH MHCTPYMEHTApHH Ha IMPAKTHHUECKHX 3ajadax
U3 KypCOB MaTeMaTHKU ¥ (PUINKH;

~  OCBOHMTH OCHOBHBIC IIPHEMBI 00pabOTKHM W TPEACTABICHMS SKCIEPUMEHTANBHBIX JAHHBIX,
NOJYYEHHBIX B paMKax Y4eOHOTo 1porecca, HCCIeNoBareIbeKoi I IpodecCHOHANBHOM IS TSIBHOCTH.

2. Mecro puenumiannsi B crpykrype QOII

Jimcuurumana «Muxenepreie pacderst B MathCAD» (B1.B.JIB.1.1) oTHOCHTCS K BapHaTHBHOM
4aCTH TPO(ecCHOHATBHOro NUKIA 0643aTENBHBIX JUCLIATUTHH.

[IpemmecTBYIOIMME  JUCUMIUIMHAME,  (QOPMHPYIONMMH  HadaJbHBIE 3HAHHS,  SBISIOTCS
cheiyrompe JucHMiumuEbl:  Maremarnka, JlumediHas anrebpa W aHaJMTHYECKas  TEOMETPHSI,
HupopMalnoHHbIE TEXHOIOTUN.

[Tocnenyromume THCIMINTMHAMA SIBISAOTCA: TeopeTnueckue OCHOBBI 2MEKTpOTexHuKH, Pusnka,
Metozp! aHamM3a U pacueTa MEKTPOHHBIX cXeM, TeopHs aBTOMATHYECKOrO YIIPABJICHHS.

3. TpefoBaHns K pe3yNbTATAM OCBOCHMA JHCHHILIHEBI

[Ipouecc n3yuenus TUCUUIUIHHBL HAIIPABICH Ha JOPMUPOBAHUE CICAYIOMX KOMICTCHIIAN:

—  OIlK-2 crnocobHOCTBIO BEIBISATH €CTECTBCHHOHAYIHYIO CYIHOCTH MPOOIIEeM, BOSHUKAIOIINX
B Xo/ie NpOEeCCHOHATBHON NEATENBHOCTH, NPHUBICKATh UL UX PELICHHS COOTBETCTBYIOMUH (QusnKo-
MaremMaTHyecKuii anmapar;

~  OIIK-9 cnocoOHOCTBIO HCIONB30BATh HABBIKKA PabOTHI ¢ KOMITBIOTEPOM, BIANETh METOJAMH
MHGOPMAITMOHHBIX TEXHOJOTHH, cobmonars 0cHOBHEIE TpeboBaHws HHGOPMATMOHHOH 6e30acHOCTH;

- JIK-1 cmocofHOCTBIO CTpouTh TpocTeifmne (QU3MUYECKHe W MAaTeMAaTHUYECKHE MOJENH
npuOOpOB, CXeM, YCTPOHCTB M YCTAHOBOK AJIEKTPOHWKH M HAHOMIEKTPOHHKH  PA3IMYHOIO
(YHKIIMOHAIBHOTO HA3HAYEHHs, 4 TAKXKe HCIONL30BATH CTAHJAPTHBIC IPOrPAMMHBIC CPEICTBA KX
KOMITLIOTEPHOTO MOJICITUPOBAHUSI;

B pesynbrare u3ydenus JUCHMILTMHD] CTYACHT NODKEH:

—  3HaTb OCOOCHHOCTH TPO(PECCHOHAIBHBIX  MAareMaTHUYECKHX  ITAaKeTOB, OCOOSHHOCTU

(¥3]
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npuMenenus maremarwyeckux CAE-cucrem Juis penreHds KOHKPETHBIX 3a/lad;, BBHIYHCIHTE/IBHEIC
BO3MOKHOCTH mporpaMMuoro kommiekca MathCAD.

~  yMerh  JIABATH  CTPATETMYECKYI0  OLEHKY  peuraeMod — MaTeMaTHueckod  3ajaud,
OCHOBBIBAIOLIYIOCS HA MOHMMAHUKA K SICHOM IPEICTARICHUH eI UCCIeJOBAHUM B abCTParupoBaluu OT
IIIZIGHOHOB 41 aJITOpPITMOB TTOHUCKA pCIHCHPII‘/'II. TTOUCK KOHKPCTHOI“O YHCIOBOIO PCIICHHS OG}"I&CMI)Iﬁ
nenerupyer cucreme MathCAD. Vicnonp3osark OCHOBHBIE 3aKOHBI €CTCCTBEHHOHAYUHBIX JHCIMIUIMH B
NPOPECCUOHATBHOMN JESTCIBHOCTH, TIPUMEHSITh METOBI MaTeMaTHYECKOTO AHAJIN3A W MOJEIIUPOBAHHS,
TEOPETHUICCKOTO W OKCIICPUMEHTAIBHOTO HcciefoBanus. [IpuMEHATE BO3MOXHOCTH YHCICHHBIX M
apanprryeckux pacaeror B cucreme MathCAD juist pelneHus IpakTHIECKUX Y4eOHbIX U HEDKEHEPHBIX
3aad,

. —  BJaJeTh HABBIKAMHU TNPHBJIEICHUS COOTBETCTBYIOLIETO q)n:mxo-MaTemachcxdro arrapara
JUL  TIOUCKA PEUICHUS] TPUKIaTHONH 3a7add U I[IPOBEPKM CBOHMX BBIYHCJICHHH INPH  IOMOULM
HpO(bCCCI/IOH'dJIBHBIX MaTEeMaTHICCKUX CPEA. BII&)IBTB HaBBLIKaAMH TLJIAHUPOBAHHS CTp&TCFHH TIONCKa
peuIeHusl [PAKTHYECKUX 3aja4 W WCHOJNb30BAHMS CTAHJAPTHBIX [POIPAMMHBIX  CPEICTB ISt
KOMIIBEOTEPHOTO MOJICIMPOBAHAS (DH3HUECKAX H MAaTeMaTH4ecKUX MojeieH nmpuOopoB, yCTPOHCTB U
YCTAHOBOK HJIEKTPOHWKA W HAHOMIEKTPOHWUKHM Pa3IvdHOro (PyHKIIMOHANBHOTO HasHaueHWs. Bragers
OCHOBHBIMM MeTojamu, criocobamu u cpejcrsamu 06paboTki MHGOPMALMK, UMETh HABBIKK paboThl ¢
KOMITBLIOTEPOM KaK CPEACTROM YIpaBieHus uudopmanuei.

4. O6peM QUCHMIVIIHLL ¥ BHLI yae6noi pators

O61mast TPYI0EeMKOCTh TUCIHIUTHHBI COCTABISIET 2 3a9eTHRIX SIMHHIIEI U TpeicTaBleHa B Tabuuie 4.1.
Tabmuna 4.1 ~ TpyloeMKOCTb JMCIIUILINHI

Ne Buner yuebnoit nesrensuoctu I cemectp Beero EnuHutms
1. Jlexuun 26 26 4acoB
2. Ilpaktuueckue 3ansTus 20 20 4acos
- 3.+ JlaBGoparopHble 3aHsTHS! 16 | 1 6”‘ L 4acoB
4. Bceero aymuTopHbIX 3aHATAN 62 62 YacoB
5. W3 Hux B vHTEpaKTHBHON opme H 14 14 o ‘»Icl(,()B
6.  CamocrostenpHas paboTta 46 - 46 JacoB
7. Bceero (6e3 ax3amMeHa) 108 : 108 YacoB
 O61mas TPYIOEMKOCTh 108 ] 108 o '(:Iac(ﬁ:s‘ -
| 3 3 3.E

5. Copeprxanme NUCIANIIMRLI

5.1. Pasesbl NECHUIVINELI B BHXLL 3aRaTHi
Pasyiensl JUCIMINTUHBI ¥ BUJIB 3aHATHH TpuBeneHsl B Tabmune 5.1.
Ta6ﬂ:m:[a 5.1 — Pazyenn! JUCHMIIIMEEL X BB 3aHITHH

; . Camoct | Bceero
: .| Hpasru) JiaGopa osirenibH . vaco | DopMupyeMbie
Ne | Haspaumst pasjelioB quCHmUHsl - Jlekuwu | ueckue | TopHsie | POPMHUPYCMD
g , as (Oe3 KOMTITETCHLIH
v 3arsTust | pabots! .
pabora | 9x3.)
1. Pemenue nelmHeHHBIX YPaBHEHUH B 2 4 0 06 12 OIIK-2,
MathCAD, yucnenusiii u : : OI1K-9,
 AHATTATHYECKHUI METONBI ITK-1
2. HWccnepopanme Gynkuuii: ocobbie 2 0 4 S 11 OTI1K-2,
! TOYKH, SKCTPEMYMBI, TIpeIebl ‘ OITK-9,
(DYHKIMN, aCUMITTOTHI ' [TK-1
3. Onepanun MaTpHYHOH anredpsl U UX 2 4 0 5 11 OlK-2,
peanusarus B cpene MathCAD ] - OIIK-9,
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IK-1

4. | IlporpammMmupoBanue B cpejie 4 0 4 5 1+ 13 OI1K-2,
MathCAD, uccneiopaHue BUIOB OJTK-9,
AHAJIOTOBOM MOLYISAILUY TIK-1

5. MeToap! pelueHus CUHCTEM JINHEHHBIX 4 4 0 S 13 OTIK-2,
anredpanyecKux ypaBHEeHuH OIlK-9,

[K-1
6. Bexropaas reomerpust, naHeHHas 2 4 0o 5 11 OTIK-2,
3aBHCAMOCTD BEKTOPOB, BHIPOKIEHHEIE . OlITK-9,
cryuan pemenust CIIAY [K-1
7. 3axon Owma, 3axonsl Kupxroda, 4 0 4 5 13 OITK-2,
npumenenne CJIAY k 3amauam pacdera ‘ OI'lK-9,
ENH ITOCTOSHHOTO TOKA [K-1
8. KomrurekcHas MareMaryuka, MEOKECTBA 2 4 0O + 5 11 OIIK-9,
‘U (PYHKUIMH Ha KOMIIEKCHOH TUTOCKOCTH [TK-1
9. llpencrapneHue peakTHBHBIX 4 0 4 5 13 OIlK-2,
3IIEMEHTOB [IEITU B KOMIUICKCHOM BUJIE, : OI1K-9,
pacuer Uery MepeMesHoro Toka [TK-1
Uroro 26 20 16 46 108
5.2. Copepokanme pas/iesioB JHCIUIIMHLI (10 JISKIUAM)
Conreprxanue pazIesioB JUCHUILTAH (110 JEKIUAM) IPABCACHO B Tabmune 5.2.
Tabawna 5.2 - Comepixanue pa3ielioB TUCIMIITHH (110 JEKIHIM)
4 Beero
Conepxanue pa3fenos JUCUUILIIHBL 10 dopmupyemble
Ne Haspamust paspenos -JI PR 'n?K ﬁﬂl\f ' | _Jacos KO)\I/)IHG”IIEIHHHH
e H“ St (6e3 5K3.)
1 cemectp
1. |Pewmenune nenmueinsrx | Ilepemennbie v ux 3nauenms 8 MathCAD. 2 OITK-2,
: ypasuennii B MathCAD, Yucneunoe npencrasienve ¢yrxuun. Kopun OIIK-9
YHCIICHHBIN K ypaBHEeHU ¥ HYIH QyHKIuu. [puemsl
AHAITWTHYECKUT METOMB! | OTHICKARUS KOPHEH HEIMHEHHOr0 YPaBHEHHS B
MathCAD. Dxcrpemymbl QYHKIMH U KOPHU
nipou3BoAHON. Kak onpesennTs y4acTKu
Bo3pactanus (yossanus) pynxiun. Kax nalitu
Touky rmepernbda rpaduxa yuxuun. Gopmar
BBIBOJIA pe3ynbTaToB B cucteMe MathCAD.
2. |HMcenenoranne Uro 3HAYHT UccieoBanue QyHKUMH 1 11 2 OIIK-9,
$yarnuii: ocobnle gero HTo HykHOo. O0IacTh onpeneseHus [K-1

TOUKH, DKCTPEMYMBI,
npepens! QyHKuni,
ACHMTITOTEI

(GYHKIAY W TOYKE PA3PhiBa, KAK OHH CBSI3aHBL.
[penen Gyukuun 1 upegen

‘mocnenosaresHocTd 8 MathCAD.

Haxoxnenne OKCTPEMYMOB 1 TOYCK ,1'1.eperl/1:6a

YHKIWH, KaK 5Ta 3a/a4a CBI3aHA C HOHSTHEM |

MIPOU3BOJHON. YYaCTKH BO3pACTAHAS U
yObmanus Gpyaxipu. Touku nepecedenus
byaxunn ¢ ocsmu KoopauHar. Ilprsnak
YETHOCTH W HEYETHOCTH (PYHKITHH.
Hepuonprueckast pyuxumst. Yro takoe
acumIroTa rpaduka GyHKIUHH, T0YeMY TOUCK
AcHMIITOT (DYHKIIHHA CBSI3aH ¢ 3a1avuei
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| HAXOXKISHHS TIpeIea.

Omnepanun MaTrpu4HoOR
anredpsl U MX
peanu3anus B cpejie
MathCAD

TlonsaTne BexTopa 1 Marpulbl. Marpria Kax
 CHCTEMa BEKTOPOB-CTPOK M BEKTOPOB-
CcTONOIOB. ApH(IMETHUYECKUE OTIEPALIHH C
'BEKTOpaMu ¥ Marpuramu. Jluneinas
3aBUCHMOCTE (HE3aBHCHMOCTE) BEKTOPOB.

- Onpenenarenh Marpuaibl, pall MaTpUIbL,
obparnas Marpuna. JKBUBATICHTHLIC
-mpeoGpasosanus MarTpuil, MeToasr paboTsl ¢
‘marpunamu B MatCAD.

OI1K-2,
MK-1

B

[NporpammupoBanue B
cpene MathCAD,
HCCIIEIOBARNE BUIOB
AHAJIOTOBOH MOIYISIIUH

OCHOBHBIE XapaKTEPUCTHKN IHAPPOBOTO
| CHTHAJIA, YTO TaKoe YacToTa KBaHTOBAHUS ¢

Omneparopasiii 010k B MatCAD. Onrepatopsl
IIPUCBANBAHUS, KAK UMH CIIE/YeT [10IB30BAThLCS
BHYTPH JIOTHUCCKHX Os1oxoB, UeM OTIHYIAIOTCS
OIIEPATOPHI IUKIA OT ONEePaTopoB BLIOOpA.
Orneparopst npepssanus 8 MathCAD.
CroiicTBa rapMOHUYECKOro curHaia. Kakopbl

TAKTOBBIA epUoOI. H&?CH}I}/COI/I}I&HLH}JI@
NEPHOINYCCKUE CUTHAIIBL. 'HHI[OO@‘[)&SHOC
PA3BEPTLIBAIOIIES HANIPANKCHUE, JUIA 1ero OH

HCTIONB3YETCs M Kak CTpouTCes. Buiot
| aHAJIOTOBOM MOIYIISIIIUK BEI 3HAETE.

Mo ynsiitoHHbIe PYHKIDIN AMITYJIbCHO-
MOIYSIIAOHHBIX CXEM,

MeTtozs! pernenns
CUCTEM JIMHEHHBIX
anreOpanIeCcKux
ypaBHEHUH

CucreMa mTHHEHHBIX am“e6pantlecmx

rypasaennit (CJIAY). JIuneitno 3aprcumas u

JUHEHWHO HEe3aBUCHMAasl CUCTEMa BEKTOPOB.
Panr marpuner cucteMsl. Kputepuit
CYIIECTBOBAHUS M eIMHCTBEHHOCTH PEILICHHUS]
CJIAY. Onpenenurens, paHr MAaTPUILL 1 »
cBoticTra obparHoit Marpuikl. onck pemenyst
CJIAY ripu omonm 0OpaTHOH MarpHibl. '

Metop 'aycca pemenns CJIAY. Ipasuno

Kpamepa pemenns CJIAY. O0mee u uactHOE
pewenue CIIAY, nmeroureit Gonbiie 01H0T0
kopus. Berpoenusie gyuxuny MathCAD nis

pemmenus CJIAY.

OIIK-2,
OIlK-9

OTIK-9,

TTK-1

BexTtopras reomeTpus,
TMHEHHAs 3aBUCHMOCTD
BEKTOPOB,
BBIPOYKICHHBIE CITY9an
pemenus CJIAY

IongTrs MaTpuna ¥ BEKTOP ¢ TOUKH 3pCHHUs
miHeHHOH anreOpel. OnpenenuTens U panr
Marpuilel. JInneiino 3apucumas v IuHeHHO
HE3aBHCHMAas CUCTEMa BEKTOPOB. HTo Takoe
6aszuc u KoopauHaTh Bekropa. CkansprHoe 1

{BEKTOPHOE TIPOU3BCICHUC, Csroiicrsa

BEXTOPHBIX onepaluii. CoOCTBeHHBIE UMCIa 0
coOcTBeHHBIE BEKTOPA MaTPHIbL.

OIK-2,
TK-1

3axon OMa, 3aKOHbBI
Kupxroga, npumenenne
CJIAY k 3ajiavam
pacuerta Iemnu
TOCTOSIHHOTO TOKA

Jlune#inas anreOpa B TPUIOKCHIH K
MOJIETTMPOBAHKIO TeTIeH TTOCTOSHHOTO TOKA.

: DIIIeMEHTRI TIENH MOCTOSHHOIO TOKA.
| Hcrounnxn HaIpPsOKCHUA ¥ HCTOUHHAKHK TOKA,

Comnporusnenue ydacTka 1en. 3axon Oma.
3akonsl Kupxroda. Dneprus 1 MOIIHOCTb.

OI1K-2,
OITK-9
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Pa6ora ygacTka neny. MomHocTh
»I‘lO’Zl"pGﬁJ’leI—lea}l ¥ MOIHOCTE MCTOMHHUKA
HAPSOKCHYS. basane MOMHOCTEH B NEIH

TIOCTOSHHOTO TOKA.
'8, |Kommnexcuas ' KoMITIeKCHBIE YHCIIA U KOMIDICKCHAs i 2 OI1K-9,
‘ MareMaTHKa, MHOXKEeCTBA TIOCKOCTE. [Jexaproso m nmosspHoe [K-1

U QyHKIAK HA LIpesicTaBieHe KOMINIEKCHOro wiena. Mojyib

KOMILJIEKCHOH U apryMEHT KOMILIEKCHOTO YHCIIa.

IUTOCKOCTH TpuronoMeTpHuecKas 3auch KOMILIEKCHOTO

qucna. [TokazarensHas GopMa 3anmcH
 KOMILIEKCHOTO Yucna. Apudmernyeckue
OTIEPAlAH ¢ KOMIUIEKCHBIMH YHCIIAMH
(CnoxeHue, YMHOKEHHE, JIETICHHE).
BosBe/icHHe KOMITIEKCHOTO YACIA B CTEIEHb.
KopeHs n-HOH cTENEHH U3 KOMIIIEKCHOTO
auena. CKOTBKO PasiyHbIX KOPHEH n-HOH

| CTEIEHHM MOKHO H3BIIECUb H3 KOMILIEKCHOIO
yucia u nouemy. KomruiekcnosHauHast
dbyHkumst. MHOTO3HAYHOCTH KOMILIEKCHBIX
Gysxumit. B wem ona coctont. Ilponssounas
KoMIUTeKCHOH (yHkuumn. Yenosue Kormy-

Pumana.

9. |Ipencrasnenue - Ilpencrapienue rapMOHUIECKA 4 OIK-2,
PEAKTHRHBIX MIEMEHTOB | H3MEHSIOIMENCs BEITHYHHBI KOMIUIEKCHBIM TIK-1
[ENH B KOMIDIEKCHOM quc/IoM. TOK 1 HANpsDKCHUE HA aKTUBHOM |
BHIE, pacdeT HeTH snemMenTe 1enu. Tok 1 HarpsHKeHue B
NePEMEHHOTO TOKA konercarope. Cusur dassl. EMxocTHoE

conporusnerre. CIBUr (asbl TOKA 1
HANPSOKEHNS! B KATYIIKe UHAYKTHBHOCTH.
WaykTHBHOE CONPOTHRIIEHHE. AKTHBHOE U
peaktuBHOE conporupienue. Komrnexcnoe
conpoTuBieHue. 3akoH OMa | 3aKOHBI
Kunpxroda Juist enu nepeMesHoro Toka.
 AKTHBHAs, PEAKTHBHAS U TIOJNHAS MOLTHOCTh B
1erny nepeMennoro Toxa. [peacrasienve
MOIHOCTH B KOMILIEKCHOM (popme. AKTHBHAs
W peaKkTHBHAs COCTABIISIOUINUE MOLIHOCTH.

' Banarc MoruHOCTEH B LIEMH IEPEMEHHOTO
TOKA.

Uroro 26

5.3. Pazgennl AMCHMIVINEDE B MEKIHCHHIIMHAPHLIC CBA3ZM ¢ 00ecednBa IHMH (NPEJBITY IUMH)
U obecneynBaeMbIMH (OCTSAYIOMAMMU) JHCHANLIHHAMEA

Pazfensl  JUCHMIVIMHLL M MEXKMCHMIUIMHAPHBIE CBS3W ¢ ofecreuuBatOMMU  (NPELILYIIMMH) U

obecreunBaeMbIMU (IIOCHIEAYIONMMHA) JUCIUTUTHHAME [IPEICTAaB-JICHBI B TA0MULE 5.3,

Tabnmua 5.3 - Pasnens! AUCUMILIMHEEBI ¥ MEXIUCLMITHHAPHEIE CBA3H

No paspesion J@HHON JUCIMIUIMHBL, UL KOTOPBIX HEOOXOMMMO

Haumenorauue JTACIATTITE H3Yy4CHUC O6GCHQIH/IB'&I‘01I[HX u 060011@‘1“]3(’1@1\4[)1)( JIACHATIIINI

1 2 3 4 5 6 7 g 9

[pemuecTByIONINe MUCIYILINHBL

1 |Maremaruka + + + o+ + +
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2 |Jluneitnas anrebpa v + n n + N
AHAIUTHYECKAS] TCOMETPUs

3 |UudpopmanrosHble n + N 4
TEXHOJIOTAH !

Tocnenyrotye JUCImmHbL -

I | Teoperudeckue 0CHOBBI + + . +
MEKTPOTEXHUKU

2 |Dusuxa + + + + +

3 |Merozbl ananusa ¥ pacdera v N N N
IMEKTPOHHBIX CXEM

4 | Teopus apTOMATHYECKOTO + N N . +
yTpaBIeHNs

5.4. CoorpercrBHe KOMIeTeHIHI, PopMHEPYEMBIX TIPH H3YYeHHH THCHMILIHHDBL, H BH/IOB 3aHATHI

CootpercTBUE  KOMITETEHIHIA,
mpeacTapieHo B Tabnune 5.4

bopMupyeMbIX

npu

H3YHCHUN

JUCITATUTHHEBL, W

BHJIOB  3aHsTHI

Tabmua 5.4 — CooTBETCTBHE KOMITETESHITHI B BUIOR 3aHATHH, POPMHPYEMBIX NPH H3YUCHUH

JUMCLUATUTH B!

Buer sapgrui

:
Komnerenun |

|
u |

| Jexumm

Ipaxrtuveckue
SAMSITHUS

JlaGoparopHst
€ BAHATHS

Camocrosrens
Has pabora

DOpPMEI KOHTPOJIS

OITK-2

3ananmio, Koncrmexr
CaMOTIOATOTORKH, 3amuTa
oruera, Oruer no
naboparopuoii padore,
Pacuernas pabGora

OTIK-9

-Orver 1o HHAUBHIYATBHOMY
saganmio, Koncrekr

| CaAMOTIOI'OTOBKH, 3aluTa
~oryera, OTUeT 110

' maboparopHo# padore,
Pacuernas pabora

IK-1

-OTYeT no MHANBHAYATEHOMY
3axanuio, Koncnexr

| CaMOIOrOTOBKY, 3aIlHTA
oruera, OTYeT 110
naboparoproii pabore,
Pacuernas paGora

6. MlrrepaxruBrbie MeTONLI M GOPMBI Opranu3anuan o6y HeHus
Texnomorun nATEPAKTHBHOTO 00y4eHHMs IIPY PasHBIX (OpMax 3aHATAN B yacaX NpUBEICHB! B Tabuuue 6.1
Tabuuna 6.1 — TexHonornun HHTEPaKTUBHOIO OOYUEHUS TPU Pa3HBIX

opMax 3AHATUH B 4acax

. . Harepakrupasie | MHTepakTusabie
. , WirepakruBubie ‘ , .
Merozsr e JA0OPATOPHEIC | IPAKTHUCCKUE Beero
3aHSATHS 3AHSTHS
ownckopsbiit MeTon 2 2
Perenne curyanoHHbIX 2 2
3amaq
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WUccnenosarenbckuii MeTON

2

N

6

Hroro

2

14

7. JlabopaTopunii NpaKTHIY M
Conmeprxanue naboparopHbIX paboT npuseseHo B Tabmmue 7.1.
TaGrmuna 7.1 — Copepixanue 1aboparopHBIX padoT

Ne Hazpanus pasnesnon

Conepxanue 1aboparopHbIX padoT

| Tpymoe

MKOCTh
(wac.)

E

MCI){)pMﬁpye

MBIC
KOMITCTCHIL
HH

1. |UccnenoBanue Gynxnuii: ocoOple
TOUKH, 3KCTPEMYMBI, IIpelehl
(GyHxunil, aCUMIITOTHL

Hcenenosanue (pynxumid. [loctpoenune
rpadpuka Qpyrxrmu 8 MathCAD.
Ocobrie Toukwy, Tipenest QYHKIHT B
TOYKE, IPEIEeNIbl Ha OeCKOHETHOCTH.
beckoneuno Gonsime U OECKOHEYHO
MaJIble BeMMUEBL Bospacranue u
yOBIBaHUE (QYHKIHH, TPOBEJCHNE

IIPON3BOJHOM, SKCTPEMYMBI (PYHKITHM U

TOUKY neperuda. ACUMITOTHI.

4

OTIIK-2,
OTIK-9,
IK-1

2. |Hporpammuporanue B cpejie
MathCAD, ucenegoBasne BUIOB
AHAJIOTOBOM MOJTYJISIIHH,

[TporpaMMHbIe BOSMONKHOCTH CPEJIbI
MathCAD. O6nacth BUAUMOCTH
TOKANTBHBIX TEPEMEHHBIX.
lapmorwgeckast GyHKIWS, aMILIATYjIa,
gacrora u Gaza. Monymstuust.
Hcenegosanue BHIOB aHAIOTOBOM
MOJLYJISILIATL,

OIIK-2,
OIIK-9,
[TK-1

3. |3axou Owma, 3axons! Kupxroda,
nmpumMenenne CJIAY k 3azagam
pacdeTa LEIH MOCTOSHHOIO TOKA.

DnexkrTpuyeckas nens. Hampsoxenue,
TOK, COTIPOTHBIICHUE, MOUIHOCTD. 3aKOH
Oma. MeTounuk TOKa, HCTOUHKK
Hanpsxenns. 3akousl Kupxroda.
IMapamaenbHoe u nocieoBaresbHoe
COCIMHEHUE ITPOROTHUKOB.
Iprvenenne CJIAY s pacuera nenu
IOCTOSIHHOrO ToKa. bananc
MOIIHOCTEH.

4, HpelIC’I‘aBJ'I CHHUE PCAKTHBHBLIX
AIEMCHTOB ICIIH B KOMINICKCHOM
BUJC, pactcT LICNH IEPEMCHHOIO
TOKa

[lerw niepemenHOro TOKA.
lapmounveckuit curnan. PeakTuBHbie
3IEMEHTBI CXeMBL. EMKOCTE
KOHJIEHCATOPA, HHJLYKTHBHOCTH
npoccens. Hpencrasnenue peakTHBHBIX

| 3JIEMCHTORB IIEIIH B KOMITJIEKCHOM BHJAC.

AKTHBHOE, PEAKTUBHOE M TIOJIHOE
conporupienne. Pacuer iernu
nepeMeHHoro Toka. I paduueckoe
TIpeACTABIEHHE KOMITIEKCHBIX
BEJAYMH. AKTHBHAS, PEaKTUBHAS U
TIOJTHAS MOLITHOCTE, fajanc

MOIIHOCTEH.

OIIK-2,
OIIK-9,
IK-1

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

Hroro
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8. lpakTudeckne 3a0aTHA
Conepaxkanne npakruueckux pabot npusesiedo B Tabnune 8.1.
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Tabmina 8.1 — Cojeprkanue pakTHUecKux padboT

No Hazpanus paznenor

Tpynoe
MKOCTh
(uac.)

Conepianne MpakTHICCKUX 3aHITHI

dopmupye
MBbIe
KOMIIETEHI
un

1. |Pemenue HenMHEHHBIX YPABHEHHH B
MathCAD, uucinenuniii u
AHAJIMTHUIECKUH METOABI

Kopru TpancueHjeHTHOro ypassenus. - 4
Peuerne HeMMHEHHBIX YPABHEHHH B
MathCAD. I'paduyecknii criocob
oTaeneHus kopHel. YucieHuslid 1
AHATUTHYECCKIH METO/(bI YTOUHECHMS
kopHs. TouHOCTH BRMUCISHUH, YUCIIO
BEPHBIX 3HAKOB, IIOIPELIHOCTD.

OTK-2,
OI1K-9,
TIK-1

2. | Onepanuu MaTpryHOH anreOpsl 1
ux peasmzanus B cpesie MathCAD

ITonsTre BeKTOpa U MATPULIBI. 4
Marpuia Kak cucTeMa BEKTOPOB-CTPOK |
U BeKTOPOB-CTONOIIOB.
Apudmeraueckue onepaiuy ¢
BEKTOpaMu 1 Marpuiamu. Jluneknas
3aBUCHMOCTD (HE3aBUCHMOCTD)
BEKTOPOB. ONpeAeTUuTe b MaTPHLL,
paHr MaTpuilel, o0paTHas MaTpuLa.
JKBHBAJICHTHBIE IIPeOOpasoBaHms
MaTpyil. MeToms! paboThl ¢ MATPHIIAMH |
B MatCAD.

OTIK-2,
OIIK-9,
IK-1

3. |Metojbl peLIcHUs CHCTEM
‘ JMHEHHBIX aJreOpanyecKux
YPaBHEHMU

Cucrema NTUHEHHBIX anreOpanyecKux 4
ypasaenuit (CJIAY). Teopems o
CYIIECTROBAHUY ¥ €IMHCTBEHHOCTH

pemenus CJIAY. OcuoBuas u

pacummpenHas marpuna CJHIAY. Meron
I"aycca. [IpaBuno Kpamepa. Pemmenue

CJIAY wepes oOpaTHyIO MaTpULL.

Cpencrea MathCAD juis perrenns

CJIAY.

OIlIK-2,
OIIK-9,
ITK-1

4, BeKTOpHEUI reoMeTPHA, JIN HelHas
3ABUCHUMOCTE BEKTOPOB,
BBIPpOMKACHHBIC CITYYan PECINCHUSA
CJIAY

Bexrop. Ilpumenerne BekTOpOB B 4
HAYYHO-TEXHHUYSCKHX pacyerax,

BEKTOPHOE OTHCAHNE (PUBHUECKUX

BenuunH. JInneliHas 3aBUCHMOCTS _
(He3aBUCHUMOCTD) BeKTOpoB. Onepauun

¢ Bekropamu. CKaIspHOe, BEKTOPHOC B
CMeIanHoe mpousBeienne. Moxyns

BEKTOPa, yrojl HakJIoHa BEKTOpa.

[Tpumeps! perenns 3a1a4d ¢ BEKTOPaMU |

ra MathCAD.

OK-2,
OITK-9,
TTK-1

5. |KommnexcHas MareMaTHKa,
MHOYKeCTBa U (PYHKIIUHN Ha
KOMILIEKCHON TIJIOCKOCTH

Ocnosa Teopuy uucen. Kommnnekcuas 4

TIIOCKOCTB. I{ex(&pT()Ba H noJsipHast

cucrema koopruaar. Monyis 1
ApTYMEHT KOMIUIEKCHOTO YHCIIa.
JlexapToBO, TPUTOHOMETPUYECKOE 1

NOKA3ATCIILHOEC NIPEACTABICHUE

KOMIIJICKCHOTO YHCJIA. Onepamm C
KOMITJICKCHBIME YHUCIIaMHU. KOPQHB n-
HO CTEINEHN M3 KOMIUIEKCHOTO YHCIa,

(HCCAHMHCTBCHHOCTD KOMINICKCHBIX

OI1K-2,
OTIK-9,
ITK-1
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bysxui. Kommekcubie GyHKIuu,
METOJ IpaduUecKoro IpeicTaBIeHus
KoMIiekcHoi GyHxnuy, obpas
MHOXKECTBA.

Uroro

20

9. CamocrosnrensHas padota
Bunel camocTosTensHORH paboOTBL, TPYHOEMKOCTH W (POPMHUPYEMBIe KOMIETEHIWM IPEICTABICHBI B
Tabnune 9.1.

Tabmnua 9.1 - Bujsl camocTosTeIbHON paboThl, TPYAOEMKOCTH U GOPMUPYEMBIC KOMIICTCHIAH

Tpyno | @opmupy
_ , Bumer camoctostensHol | eMKOC | eMble S
Ne | Hazpanus pasjienon A N DopMbI KOHTPOJISE
; pabors Th  KOMIIETEH
, (sac.)  num
1. Pemenne nenuuelinnrx  Ilpopaborka 5 OIK-2, |Koncnekr
‘ypapuenuii 8 MathCAD, mekmuoHROro Marepuaa, OIIK-9, |camonomroToskn, OTUeT
|YMCITeHHBIT U Toxroroska TIK-1 MO MHIUBUAYILHOMY
AHATUTHYECKHH METOIbI  IIPAKTUHECKUM 3aHITHM, 3ajlaHuio, PacueTHas
| | ceMuHapam pabora
2. Hcenenopanue popaborka 5 OIIK-2, |Koucrekr
: - pyHKIMH: ocobbIe JeKIHOHHOTO OIK-9, |camonoarorosku, OTuer
- TOUKH, S3KCTPEMYMBI, Marepuana, Odopmienne [K-1 110 s1a00parTopHOH
npenestbl GyHKImi, OTHETOB 110 pabore, 3atmTa oryera
ACHUMIITOTHI 1a00PaTOPHBIM padoTam
3. Onepanun marpuunoit  ITpopaborka 5 OIK-2, |Koncnexr
' anredpbl ¥ UX JIEKITMOHHOIO OIIK-9, |camonoarotosky, Oruer
peasizanus B cpejie Marepuana,llogroroska x IK-1 IO MHIHUBUYATBHOMY
‘MathCAD IPAKTUHIESCKUM 3aHSITHSIM, 3a/laHMIO, 3al|Ta oTHeTa
| CeMUHAPaM
4. Tlporpammuposanue B [Ipopaborka 5 OIIK-2, |Koucrexr
cpene MathCAD, JICKIAOHHOTO OIIK-9, |camomonrorosku, OQruer
UCCIETOBAHNE BUIOB marepuana, OdopmireHne TIK-1 o naboparopHoi
L AHAJIOTOBOW MOIYJISIUHA. | OTYETOB I10 pabore, 3amura oTyera
naboparopHsM padoram :
5. Merone! perenus [Tpopabotka 5 OIIK-2, |Koucmekr
| CHCTEM JIMHEHHBIX IEKIMOBHOI0 OIIK-9, |camononrorosku, Oryer
-anredpanyuecKux mareprana,lloaroroska k TIK-1 110 UHIABUYaTbLHOMY
 ypaBHeHuU TIPAKTHYECKUM 3aHATHSIM, 3aJJaHAUIO, 3alyTa 0TUeTa
‘ CeMUHApaM
6.  Bexropuas reometpus,  I[lpopaborka 5 OIK-2, |Koncnekr
TMHEHHAs 3aBUCHMOCT JIEKIIHOEHOTO OIIK-9, lcamononrotoBky, OTuer
BEKTOPOB, - marepuana,lloaroroska x TIK-1 110 1aboparopHo
'BBIPOJKIAEHHBIE CITyYal | IIPAKTHYECKUM 3aHATHIM, ' pabore, 3amuTa oTUeTa
pewenus CJTAY CeMHHapam
7. 3axon Oma, 3aKOHEI Ipopabotxa 5 OIIK-2, Koucmekt
| Kupxroga, npuMesenue | JEKIIHOHHOTO 'OTIK-9, | camomnoarorosku, Order
CJIAY x 3apagam ‘mareprana,OdopmieHne TTK-1 1o laboparopHoit
pacueTa HenH OTHETOB IO ' pabote, 3ammTa oTUeTa
: HIOCTOSTHHOTO TOKA. nabdoparopubiM paboram
8. KommuexcHas IHpopadorka 5 OIIK-2, |Koncrekr
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| MaTeMaTHKa, MHOXKECTBA JIEKITHOHHOIO COIK-9, |camomoarorosku, Oruer
W (pyHKUMY Ha ‘matepuana,llogroroska TTK-1 1O WH/IMBU(YATILHOMY
KOMITJIEKCHOH TIOCKOCTH | IIPAKTHYECKIAM 3aHIATHAM, 3aJIAHUIO, 3aIUTa OTUeTa
ceMuHapam ‘
IIpencrarnenue OdopmiteHue 0THETORB TIO 6 OIIK-2, |Kosucrekr
PEAKTUBHBIX EMEHTOB | TadopaTOpHBIM paboTam OIIK-9, |camononroroBkn, OTuer
HENW B KOMITJIEKCHOM TTK-1 1o naboparopHoi
BHJIC, PACYECT ICHH : pabore, 3amuTa oTyeTa
TIEPEMEHHOTO TOKA
’ EI/IToro 46

10. Kypcosasi padora
He npenyemorpeno PYIT

11. Peiitunronas cucrema Jiis QICHKH YCIEBACMOCTH CTYNCHTOB

11.1. banasHble OEHKH /IS 3JICMEHTOR KOHTPOJIH
Tabnauua 1.1 ~ bansHbIe OMEHKH [T SIIEMEHTOB KOHTPOJIS

et | NMoaresgan e | VAKCHMAITBHBIH
e Al MakcnmabHbrit MakcrmvanbHbIi B ,
DrieMeHTH yueOHOl e o Gasur 3a repuo Bceero 3a
Gamn aa 1-yro KT ¢ | Gann 3a epuon S
JeATebHOCTH ‘ mexay 2KT u na cemectp
Hagana cemectpa | Mexxy 1KT u 2KT
KOHEIL ceMecTpa
Omnpoc Ha 3aHATHIX 3 3 4 10
Koncnexr 5 5 5 ‘ 15
| CAMOTIOJITOTOBKH
- Oruer 110 10 10 10 30
AHJMBUAYATLHOMY
3aTAHIIO
OTuer no naboparopHoit 10 10 10 30
pabore
Pacyernas pabora 5 5 5 15
'Hapacraionmm urorom 33 66 100 100
11.2. IlepectueT 62,108 B OLEHKH 32 KOHTPOJbHbIE TOYKH
Ilepecuer 6aiuioB B OLEHKH 32 KOHTPOJIBLHBIE TOYKH IipejcTanied B radnwme 11.2,
Tabmuna 11.2 ~ Ilepecuer 6aI0B B OLEHKH 33 KOHTPOJIBHBIC TOUKH
baiel Ha naTy KOHTPONBEHON TOUKH Ouenka

> 90% ot MakcumanbHoOM cymmer Gamor wa gary KT 5

Ot 70% no 89% ot MakcumManbHOR cymmbl 6aiutos Ha pary KT 4

Ot 60% o 69% ot MakcuManbLHOH cymmsl 6asmos wa gary KT 3

< 60% o1 MakcnMalibHON cymmbl Oasuion Ha pary KT 2

11.3. Tepecuer cymmbi 6a//I0B B TPATHIHOHHY 0 M MEAK/AYHAPOHYIO ONCHKY
ITepecuer cymmbl GaruIoB B TPaJUIAOHHYIO H MEKIYHAPOIHYIO OLEHKY NpeacTanieH B Tabmane 11.3,
Tabsmnna 11.3 —IlepecaeT cyMMbI 6a/UTOB B TPATULMOHHYIO W MEXKTYHAPOJHYIO OIIEHKY

Hroronast cymma Oans 1018,

Onenxka (I'OC) YUHTBIBAET YCHEIHO CAaHNbII Ouenxa (ECTS)
FK3AMEH

S (0TIHMYHO) (3a4TEHO) 90 - 100 A (oTnu4HO)

4 (xopowo) (3auTeHo) 85 - 89 B (ouens xopomo)
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75 -84 C (xoporo)
70-74 D (yHoBIETBOPHTENHHO)
65 - 69
3 (YIOBIETBOPUTENBHO) (3a4TEHO) 50-64 e ——
gagi?;lﬂoo)mem()p HTEITHHO) (He Huxe 60 6anos F (HeyHnoBIETBOPUTEIHHO)

12. Yuebno-MeTommteckoe u HHGopMannoHHoe obecriedeHHe U CIHITIHHDI

12.1. OcHoBHas IUTEpaTypa
1. Muxamsaenxko C.I. IlpodeccuonanbHble MareMaTudecKUe MaKeThl [SJIeKTpOHHLm pecypcl:
VYueonoe mocobue / C. I'. Muxansuenko; ToMCKUH rocyapCTBEHHBIN YHUBEPCUATET CUCTEM YIIPABJICHHS U
paguosnekTpornkr, Kadeapa mpoMBIIUIEHHON IIEKTPOHUKH. — DIEKTPOH. TEKCTOBBIE aH. — Tomck : [0.
m.], 2013. - on-line, 78 c¢. wn, Ttabm. — BubGmmorp.: c. 74. [OwexrpomHBIi pecypc]. -
http://ie.tusur.ru/content.php?id=444
2. Cayxaes, IOpwmii PadasnpeBuu. KommbpioTepHOE MOAENIMPOBaHHE H IPOEKTHPOBAHME
[Onextponnsiii pecypce] : yaebuoe nocobue / Y0. P. Canuxaen; ToMckuil rocyapCcTBEHHBIA YHUBEPCUTET
CHCTEM YIIPABJICHHUS U PAJUOSIEKTPOHIKHU, — DJIEKTPOH. TeKCTOBBIe iaH. — Tomck: [6. n.], 2012, — on-line,
94 c¢. [Onextpommsii pecypc] - Pexumm moctyma: http://edu.tusur.ru/training/publications/2548
CBOOOTHBIIA. "

12.2. {onoaHuTE/ILHAS THTEPATYPA
1. KoMIbroTepHbIE TEXHOJIOTHH B HayKe, 0OPa30BaHUH U IIPOU3BOJICTBE HIEKTPOHHON TEXHUKH /
Kpyunnun B.B., Tanosunxuit 10.H., Xomuu C.JI. — Tomck, 2012, — 154 c. [Dnexrponusii pecypc] -
Pexxam nocryna: http://edu.tusur.ru/training/publications/967, ¢cBoGORHBIH.
2. HMudopwmaruka. basosrbiit kype: YueOnux juis By3os / C. B. Cumonosuu [u ap.] ; pen. C. B.
Cumonosuy, — 2-¢ m3j, — CII6. : ITarep, 2007. — 639 ¢. (Hanuuue B 6ubnuorexke TYCVYP - 57 3x3.)

12.3. Yuebno-MeToaMYeCKO€E TOCO0HE U IPOrPaMMHOe ofecIieueHne

1. Muxampuenko C.JI. Wudopmaimonasie TtexHomornn. Yacts 2. Ilpodeccnonanpabie
MaTeMaTHYecKue MakeThl [DIeKTpoHHBIM pecypc]: PyKoBOACTBO MO OpraHuM3ald caMOCTOSTEIbHOH
paborts! crypentos / C. I. Muxansuenko; ToMcK. Toc. YH-T CHCT. ynp. u paauosnexrponuky, Kadenpa
npoMbIIUieHHOM anexrponnkd — Tomck: TYCVYP, 2015, — 128 c. : wi., tabn., npun. — bubnuorp.: ¢. 97.
[Onexrponnsit pecypc]. - hitp://ie.tusur.ru/docs/msg/it_2.rar (052 npogedenus 1abopamopHuvix pabom)

2. Mensenes, Imutpuii CepreeBnd. KOMIBIOTEpPHBIE TEXHOJIOTHUH B HAayKe M IPOU3BOACTBE B
06nacTy 3MeKTPOHHON TEXHUKH [ DNIEKTPOHHBINM pecypc]: METOAWYECKHE PEKOMEHJAUH K IIPAKTHYECKAM
sagsTusm / JI. C. MenseneB;, ToMmMCKHMil roCylapCTBEHHBIH YHUBEPCUTET CHCTEM YIPABICHHUS H
paauosnexTpoHuky, Kadenpa yrnpasneHus HHHOBAIUAMH, — JJIEKTPOH. TEKCTOBBIE faH. — Tomck: [0. m.],
2012. - on-line, 30 c. [DnexTpoHHBIH pecypc] - Pexum JlocTyna:
http://edu.tusur.ru/training/publications/1855, cBoGoaHsIit. (0115 NposedeHUs npakmuveckux 3aHAMULL)

3. Ianpmapos, Errenmit CranuciaBoBud. KoMIbioTepHOE MOICITUPOBAHUE U HPOECKTHPOBAHHE
DNEKTPOHHBIX TPUOOPOB ¥ yCcTpolicTB [DNEKTpOHHBIH pecypc] : METOAMYECKHE YyKa3aHUsd IO
camoctosTenprHoit pabdore / E. C. [ammapos; Tomckuif rocygapcTBEHHBIH YHHBEPCHTET CHCTEM
yIpaBeHus 1 paanosexTporuky, Kadenpa snexkTpoHHBIX NpuGOpOB. — OINEKTPOH. TEKCTOBHIE JaH. —
Tomcxk : [6. wu], 2012. - on-line, 16 c¢. [Onexkrponnsii pecypc] - Pexum pocryna:
http://edu.tusur.ru/training/publications/2546, cBoGOAHBINA. (04151 NposedeHUss camocmoamenbHol pabomut)

12.4. ba3bl JaHHLIX, HHOOPMALMOHHO CIIPABOYHbIC H MOHCKOBbIE CHCTEMbI

1. Mathematica. Cucrema KommObloTepHON anreOpsl Kommanumun  Wolfram  Research.
Odunmaneseit calit xommanuu  Wolfram  Research  http://www.wolfram.com. Crmoco6 pgocryna:
http://www.wolfram.com/mathematica/.

2. Maple. IlporpamMMHBI# HakeT KoMObIOTepHOW anreOpbl kommanuu Waterloo Maple Inc.
OdurmaneHerii cauT: http://www.maplesoft.com/. Cnoco6 JIOCTYTIA:
http://www.maplesoft.com/products/Maple/index.aspx.

3. MatLab. Ilaker MareMarTHYeCcKMX | HH)XCHEPHBIX BbrucieHHH. OdunuanbHeii caiT
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KOMITAaHUH-pa3padoTIrKa MathWorks http://www.mathworks.com/. Criocob JocTyra;
http://www.mathworks.com/products/matlab/.
4, MathCad. Cucrema KOMIBIOTEPHBIX BbMuUcIeHNH. Oduumansusii  caiT  KOMIAHHH-

pazpaboTanka Mathsoft http://www.mathsoft.com/, B COCTaBe PTC Community
http://communities.ptc.com. Crocod JOCTyIa: http://www.mathcad.com/,

http://communities. ptc.com/community/mathcad

13. MaTepruaibHO-TeXHHICCKOe 00ecIe eHIe A CIHILTHHBI

Tpebyercss  BBIMHCIMTENBHBIM — Kiacc,  OCHAIEHHBIH  IEPCOHAIBHBIMU  KOMIIBIOTEpAMHU,
OPOU3BOAUTECIILHOCTL KOTOPLIX JOCTATOYHA T4 p'dGDT bI IO, onepauummoﬁ CHCTEMOH ¢ YCTaAHOBJICHHLIM
naketoM MathCAD Bepcum ne Huxe 11

KonmaecTBo MHIMBAIYAIBHBIX PADOUUX MECT B BHMMCIUTENLHOM KIacce oupu(ejmcl pasOuBKy
rpymibl Ha OATrPYIIILI TaKUM 06pd3OM, yTOOLI Y KOKIOro CTyACHTa HMEJIach BO 3MOXKHOCTH BbINTOJIHATD
VHANBAJIYATBHOE 3aIaHNE 10 TPAKTUKE K J1a00paTOpHyIo paboTy Ha OTAENbHON paboduel CTaHIuN,

Jlist mpoBelieHdst  JNEKIMOHHBIX M MIPAKTUYECKHX 3aHATHH PEKOMEHIYETCs  HCIONb30BATH
AyJIUTOPHIO  OCHANICHIYIO HHTEPAKTURHBIMHU CPEACTBAMH OTOOpaxkeHMs (IIPOEKTOP, WHTEPAKTHBHAS
JTIOCKa).

14. Moux oNEeHOUHLIX CPEACTH
®on1 OLEHOUHBIX CPEICTR NIPHBEICH B IPUIIOKEHHH |.

15, Meroauseckye peKOMEHIANUH 110 OPraHM3ALHA W3YYeHNs T CHHILIHHb
bes pexomenanuii.
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1. Beenenue
®ony omenoanpix cpeners (GOC) apnsercs npuioxeareM K pabouel mporpaMme JUCIHILIHHE]
(npaxTHKK) ¥ npeacTapiser coOoi COBOKYNHOCTD KOHTPOJIBHO-H3MEPUTE/IBHBIX MATepHANOB (THITOBLIC
3aj1aud (3aJlaHus), KOHTPOABHBIE PaOOTHI, TECTHL M JIP.) ¥ METONOB HX MCIIOIB30BAHUS, ITPeIHAZHAYCHHBIX
JUIS. B3MEPEHUS YPOBHS JIOCTHIKEHHUS CTYNESHTOM YCTAHOBICHHBIX PE3YNLTATOR 00yUeHUS.

®OC no pucnmmiuue (MPAKTUAKE)

HCHOJIB3YCTCsl P IPOBCIACHUH

TCKYLICIO KOHTPOJsL

YCIEBAEMOCTH U TIPOMEKYTOUHOM aTTeCTAllNU CTYACHTOB,
[Tepeuensb 3aKpeIUICHHEIX 38 JUCIUILTHHON (PaKTHKON) KOMITeTSHIMI 1TpHBeeH B Tabuue 1.
Tabnuua 1 — IlepeucHn 3axpenieHHbIX 38 JUCUAIUIMHON KOMIICTCHLIAIT

Kog DopMyTUPOBKa KOMICTCHIIUH Orarsl GOPMUPOBAHUS KOMIICTSHITHH

[TK-1 | CIIOCOOHOCTBIO CTpouTh pocreiitre  JlomkeH 3HATH 0COOEHHOCTH HMPOPYECCHOHANLHBIX
(hHU3MIeCKUe B MaTeMATHYECKHE MATEeMaTHYeCKUX MaKeToB, 0COOCHHOCTH
‘MozieNH IIpubOpPoOB, cXeM, YCTPOoHeTB B npuMeHenust Marematudeckux CAE-cucrem as
YCTaHOBOK JIEKTPOHNUKY U PEINCHHUS KOHKPETHBIX 3a/1a; BEIYHCITHTEILHBIE
HAHO3NEKTPOHUKH PasiHIHOTO BO3MOYXHOCTH IIPOIPAMMHOTO KOMITIIEKCA
 (PYHKIIMOHAJILHOTO HA3HAYEHUS, 4 MathCAD.
TAKKE UCTIOIB30BATE CTAHAPTHLIE Jlomxen ymeTh naBarh CTPaTernvyeckyio OLeHKy
[IPOrpaMMHBIE CPEICTBaA UX peniaeMoi MareMaTHHYeCKOH 3aauu,
KOMITBIOTEPHOTO MOJICTHPOBAHUS OCHOBBIBAIOIIYIOCS. HAa TOHUMAHUH U SICHOM

OI1K-9 CIIOCOBHOCTHIO MCTIONb3OBATS HABLIKY | NPCACTABICHAR HEH UCCICAOBAHNA H |

: PAGOTEI ¢ KOMITHIOTEPOM, BIAMIETH a6CTp€lFI/Ip0BaHHUI/I 0T LIAOJIOHOB B aJICOPUTMOB !
METOJIAMH HEBOPMALTHOHKEIX ToMCKa peuiemm; TOHCK KOHKPETHOTO HCIIOBOTO
TeXHOJIOTHI, COBIONATH OCHOBHEIE p@ﬁ[.[jleifilklﬂ.()quaeMbilld JIENErUpyeT CHCTeMe
TPeGORAHTS HH(OPMATHORHOH MathCAD. Hcnons30Bars OCHOBHBIE 3aKOHEI
Be30TACHOCTH €CTECTBEHHOHAYYHBIX JUCIMIUINH B

et 1poQeCCHOHANBHOM JEeATeNLHOCTH, TIPUMEHSTH
OI1K-2 CrOCOOHOCTRIO BBIABIIATE

€CTeCTBEHHOHAYYHYIO CYLIHOCTD

i npobneM, BOZHUKAIONUX B XOJE
‘IpodecCHoHaNBHON eI TeNbHOCTH,
LIPUBIIEKATE JUIS UX PELIeH s
COOTBETCTBYIOLIMH (PU3UKO-
‘MareMaTHYIecKuH anrapar

METOABI MATEMATHYECKOTO aHAIU3A U
MOJIEJTMPOBAHMSI, TEOPETHYECKOTO U
JKCHEPUMEHTAIBLHOTO ucciieoBanmst. ITpumMersTs
BO3MO)KHOCTH YHCIICHHBIX Y aHATUTUYECKHX
pacueToB B cucremMe MathCAD myist pernenus
IPAKTIYIECKUX YUEOHBIX W MHXKEHEPHBIX 3a/1aH.
Jomxen BraieTh HaBblKAMA IIPUBJICHCHUS
COOTBETCTBYIOIIETO (PH3HKO-MATEMATHIECKOTO
arrapara Juist IOUCKa peHieHus NPRIIaHONR
3aJla4y ¥ MPOBEPKHA CBOUX BHIYUCIICHUH NpU
IIOMOIIH MPO(PECCHOHATBHBIX MATEMATHIYCCKIX
cpes. Biajers HaBbIKAMU IUIAHUPOBAHHS !
CTPaTEeruy MOUCKa PEUICHUS TIPAKTHUCCKUX 3a1a4 H
HCTIONB30BAHUS CTAHIAPTHBIX TIPOTPAMMHBIX
CPEJICTB sl KOMITBIOTEPHOIO MOJEIHPOBAHIS
(GU3RICCKUX B MATEMaTHYESCKIX MOJIeeH
puGOpPOB, YCTPOHCTB H YCTAHOBOK HIIEKTPOHUKH U
HAHOANEKTPOHUKH PA3IMYHOI0 (PYHKIHOHATBHOIO
HazHadeHus. Bragers OCHOBHBIMU METOAMH,
criocobaMu 1 cpeficTBaMu 00paboTKH
HHPOPMALUHI, UMETh HABBIKY PaboOTh ¢
KOMITBIOTEPOM KaK CPEJICTBOM YIIPABICHUS
uHpopManme.

OO0imme XapakTepuCTHKK IOKazareliell M KpUTepHeB ONECHMBaHMS KOMIIETEHIMH Ha Bcex »ranax

TIPUBEACHBI B Tabne 2,

Tabnuna 2 — O6ume XapakTepucTHKN NoKazaTeneld 1 KPUTEPHER OLEHHBAHHUS KOMIIETEHIMH 110 jTaram

Tloxazarenu u 3uarh

YMeTh Bnanern
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KpATCPUH

' OTmmaHo (BBICOKUHR
YPOBEHB)

Ob6nanaer GpakTHICCKUMHU
M TEOPETUHECKUMU
3HAHHWIMU B IPEReIax
‘M3y4JaeMoi obracTy ¢
OHUMAHHEM TPaHMIL
IIPUMEHUMOCTH

O6nagaeT Iuana3oHoM
NPAKTHIECKAX YMEHUH,
TpeOyeMBIX JIUIS Pa3BUTHS
TBOPYECKNX PEHICHUH,
abCTparupoBaHus
npobiemMm

Kourpormpyer pabory,

paboThI

I[IPOBOJIAT OLICHKY,
COBEPINEHCTBYET NeHCTBUS

Xopoio (6a30BbIi
YPOBEHL)

‘3Haet (haxThl, NPHHIMTIEI,
npoireccsl, obime
TIOHSITHS B TIpe/ielIax
H3ydaeMoi 06acTi

Obnanaer qIaIa30HOM
OPAKTHYCCKAX YMEHHUH,
TpeOyeMBIX U peleHus
OTIPEJENICHHBIX IPodIeM B
00JIACTH HCCIENORAHIS

beper 0TBETCTBEHHOCTH 3a
3aBCPUICHUEC 3a7a4 B ‘
HCCIIEIOBAHIH,
rpucnocabnuBaet caoe
11oBeIeHue K
00CTOATETHCTBAM B
pernernuy 1podiem

- YIOBIETBOPUTEILHO
(moporoBbii
YPOBEHB)

Ob6nanaer 6a30BLIME
OOIHAMHA 3HAHUSIMHA

O6nanaeT OCHOBHBIMHE
YMEHUSIMU, TPeOyEeMBIMH
JUIS BBITIOJITHEHUA TIPOCTRIX ¢
38084

2 Peajimzalus KoMoerennmi

2.1 Komnerennus ITK-1
[TK-1: cnocobrocmypio cmpoums npocmetiuiue GUsU4ecKue U MAmeMamudeckye Mooent npudopos, cxem,
yCl’H}?OﬁCIﬂG U YCmaHoBOK 2NEeKMPOHUKU U HAHOINEKMPOHUKU PATUYHO20 ([)y”Kl[‘ll()il(l]lbl’l()Z() HA3HAYEHUSL,
a MAKIICE UCROTB30BAMb Cﬂ’laH()apWIHbl(;’ npoecpamMmHble cpebcme’a UX KOMNbIOMEPHO20 ..-'\'l()(')(’.flIﬂ?()(i(lHu}l.
Jnst GopMupoBaHUS KOMIETEHIMH HEOOXOMMMO OCYINECTBHTH PsJl DTAloB. ITambl (OPMHUPOBAHHS

KOMMETeHIUH, TPUMEHseMBIE U1 STOTO BHABI 3aHATHH M HCIONB3yeMBIE CPEICTBA OLCHUBAHMS
npeAcTaBIeHbl B TaOHLE 3.

Paboraet ripu npsimom
HAOITFOICHIY

:[‘?16IIHH21 3 — Dranel (l)OpMH.pOBaHHH KOMIICTCHIIUH ¥ MCITOJIR3YEMEBIC CPEICTBA OIICHUBAHMSI

Cocran 3Hars Vmern Bianers
Conepxanue Bocnponssonut n Pewraer tTunuansie Crpout MaremMaraueckue
ATANoOB 00BsICHIET YUEOHBIH (puznueckue u  MOZeNH npudopoB, cXxeMm,

| MarepHall B 4acTh
HOCTPOCHUS IPOCTEHIIIX

(u3nvecKux u
MaTeMaTH4eCKuX MojielieH

IpUbOPOB, CXEM,
YCTPOMCTB B YCTAHOBOK
IEKTPOHUKY U
{HAHOYJICKTPOHHKU

PABTATHOTO

(1)}’H KIIMOHAJILHOIO

‘HasHavennd, OmacnisacT
LCTAHIaPTHRIE

[IPOTrpaMMHEBIC CPCIICTBA

MareMaTH4eCKHe 3ajiaqun,
OIIUCHIBAIOIIMEC MOJACTIM
pubOpOB, CXeM,
YETpoHCTB M yCTAHOBOK
NICKTPOHUKHU U
HAHONIEKTPOHUKH.
Hcrionp3yer crasaprabie
OpOrpaMMHBIC CPCICTBA
KOMITBIOTEPHOTO
MOZEITHPOBAHUS JLIIs
peIuCHusA NPUKITAIHBIX
3azad.

Yy C’I‘I)O]:?'[C”[‘B H YCTaAHOBOK
AJICKTPOHUKH U

HAHOJIEKTPOHHKH
PA3NIAYHOTO
 (pyHKUHOHAIBHOTO
‘HazHaueHus. Onepupyer
 BO3MOMKHOCTSIMK

CTaHIAPTHLIX
IIPUKJIaJHBIX

[IPOTPAMMHBIX CPECTRAX
| KOMIIBIOTEPHOTO

MOOCIIAPOBAHN.
II POBOJAUT YHCJICHHBLIC

KOMTIBIOTEPHOTO OKCTICPUMEHTHI B
MOJIEIAPOBAHNS. TIpoecCHOHAIBHBIX
[TAKeTax KOMIBIOTEPHOIO
MOZICTTAPOBAHMS U

TIPEACTABISIET PE3YIIBTAThL
pecenoBauit,

Buas! zangaTuit CamMocTogrensHas CamocrogTeanpHas CamMocTosTeNbHast

pabora; pabota; pabora;
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Jlaboparopuble 3aHATHS;
IMpaxruyeckue 3ausaThs;
WutepakTupHsie
nabopaTopHbIE 3aHsTH;
HurepaxTHBHbIE
MPAKTUYECKNE 3aHITHSA,

JlaGoparopHble 3aHATHS,
[pakTrveckne 3anaTHs;
WuTepakTaBHbIe
nabopaTopHEIE 3aHITH,
WurepakTusrsie
TMPaKTUHECKUe 3AHATHSL;

JlaGoparopHsie 3aHATH;
WuarepakTuBHble
abopaToOpHLIC SANATHS,
HurepaktusHbIe
[IPAKTHYECKIE 3AHATHS,

Henonszyemnie
cpecTBa
OLCHUBAHUS

Oruer 110 naboparoproi
pabore;

Ortuer 1o
HWHIHBUYATTBHOMY
3aIIAHUIO;

Pacuernas pabora;
Koncuexr
CaMOTIONTOTOBKH;

3auer;

Oruer 1o nadoparopHoH
pabore;

Otuer 110
HHJIMBHIYAJTBHOMY
3alIAHUIO;

PacueTnas pabora;
Koncrexr
CaMOTIOITOTOBKH;

3aver;

Oruer 1o aboparopHoii
pabore;

Otuer no

WH By JTBHOMY
3aMaHHIO;

Pacuernas pabota;
3auer;

GopMyIrpoBKa oKaszarelel ¥ KpuTepues ONCHIBAHKS JAHHOM KOMITCTeHIIMH IpuBeieHa B Tabiuie 4.
Tabnura 4 - Iokasarenn u KpuTepuy ONEHABAHUS KOMIICTCHLMA Ha Tanax

Cocras 3uarb Ymets Braners
Ornmano e Qopmymupyer e Pemaer GonpmmHCTBO | ¢ CBOOONHO BlajceT

(BBICOKHH ypOBCHB)

OCHOBOITOJIATAFOTIHE
(GUINUECKUE 3aKOHBI,
NENKALHE B OCHOBE
mozened mpubopos,
CXeM, yeTpoicers n
YCTAHOBOK DICKTPOHHUKY
¥ HAHOTEKTPOHUKH
Pa3IHYHOrO
(GYHKIHOHATBEHOTO
Ha3HAYCHNUs, J[e/laeT
OCO3HAHHBIH BHIOOP
TpebyeMoro
TEOPETHYECKOTO
Marepuala.

o OrnceiBaeT Bee
OIS PHBIS
[IPOTPaMMHBIE CPEICTRA
KOMIIBIOTEPHOTO
MOJISIAPOBAHYS,
YKa3BIBACT UX
Ha3HAYCHHE U
0COOEHHOCTH.

(Puzmecknx u
MaTeMaTHYECKUX 3aJ1ad,
OITUCHIBATOLINX MOJCITH
pubopoB, cxeM,
YCTPOUCTB U YCTaHOBOK
DICKTPOHUKU U
HAHOINEKTPOHHKH C
HCITONB30BAHHEM
CTaHJaPTHHIX
HPOTPaMMHBIX CPEJICTB
KOMIIBIOTEPHOTO
MOZICTIAPOBAHHSL.

o CBOGOAHO HCTIOL3YET |

CTaHJaPTHRIC
IIPOTPaMMHBIC CPCACTBA
KOMIILIOTCPHOTO
MOII@Jll/IpOBaHI’U[ JJ1A
PCIICHUSA GONBITMHCTRA
TIPUKIRAIHBIX 3a1a'.

Pa3sHBIMHU CITOCOOaMH
TIPEICTABICHHMS!
npubopoB, cxeMm,

~ YCTPOHCTB B yCTAHOBOK
WIEKTPOHHKHA 1
HAHOAICKTPOHUKHU B
(PpopmMe MaTEeMATHIECKIX
MOJICTIEH.

o [lpumensier ynoOHbie
IIPOrpaMMHBIE CPEJICTRA
JUTSE TIONTYHEHAS U
HHTEPIPETAIIH
Pe3yNLTaToB
OOJNBIIMHCTRA 3a1a4
MOJICITHPOBAH S
1pudopoB, CXeM,
YCTPOUCTB M YCTAHOBOK
BIEKTPOHUKH H
HAHOMIEKTPOHUKH.

e YBEpPEHHO IIPOBOJNT
THCIICHHBIC
HKCIICPUMEHTDL B
podecCHOHATBHBIX
IaKeTax KOMITbIOTEPHOIO
MOJCITUPOBAHUSI A
NPeCTaBIsEeT

. pe3yIILTATHL
uceneoBaHui B
Hawydme popme.

| Xopouo (6az0Bblif
YPOBEHB)

e Haziaraer marepuan
110 TIOCTPOCHHUIO
IPOCTEHIIINX
buzmueckux ¥

e Peraer THITMYHBIC
(puznueckue u
MATCMATHYCCKUC 3aiaum,
OITHUCHIBAIOIITHE MO

o Crpour
MATEMATHYSCKAE MOJIEITH
npuboOpoB, CXeM,
YCTPOHCTB B YCTAHOBOK
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MaTeMaTHIeCKHUX
mozeselt npubopos,
CXEeM, YCTPOMCTR U
YCTaHOBOK BIEKTPOHUKH
Y HAHONIEKTPOHUKH
PasIUYHOro
(hYHKIHOHAIBHOTO
Ha3HAUCHUs!.

e OroiceBaer
BOBMOXKHOCTH
CTaHIAPTHHIX
TIPOTPaMMHEBIX CPEICTB
KOMIIBIOTEPHOT'O
MOJIETIMPOBAHHL.

pubopoB, CXeMm,
YCTPOUCTB ¥ YCTAHOBOK
DICKTPOHUKY 1

HAHOMNICKTPOHUKHA.

e Vcrons3yer
CTaHIAPTHbHIE
IPOrpaMMHBIE CpeCTBA
KOMITBIOTEPHOTO

MOICTUPOBAHYI IJI
pemeHus NPUKIaIHbIX
3a1a4d.

ANEKTPOHUKHA U
HAHODISKTPOHUKH
PasnuYHOro
(YHKITMOHAILHOTO
HAZHAMCHHSL.

e [lpumensier
IIPOIPAMMHBIE CPEJICTBA
KOMITBIOTEPHOTO
MOJICTUPOBAHMS IS
NOCTPOCHUSL THIIOBBIX
MATEMATHYECKUX
MOJIeNEH.

e [IpoBOIHT YHCIEHHBIE
HKCIICPUMEHTE] B
npodeccuoHanbHbIX
[AKETaX KOMIIBIOTCPHOTO
MOJICIAPOBAHUS
IpecTaBiser
PE3YABTATE
HCCIICTIOBAHNN.

 YIOBJIETBOPUTEIILHO |
(roporoBsIf
' YPOBEHD)

e M3jaraer uuero
TOCTPOEHMSI
CTaHJAPTHBIX
(GU3AIECKUX U
MaTeMaTHHIECKAX
Mozeei nprbopos,
CXEM, YCTPOHCTB 1
YCTAHOBOK HIIEKTPOHHKH
U HAHODJIEKTPOHHIKH
Pa3IUIHOTO
(YHKIMOHAIBEHOTO
HA3HAYCHUSL. |

e OnuceBaer
OCHOBHBIC BO3MOYKHOCTH
CTaHIapTHBIX
IPOrPaMMHBIX. CPEJICTB
KOMIIBIOTEPHOTO
MOZICTIHPOBAHSL. ;

¢ Penraer gusudeckue u
MareMaTHYECKUE 3a/lauu
MOJCITUPOBAHMI,
AHAJIOTHUHBIE
paso0pasHbIM Ha
SAHATHAX.;

e lcnonusyer

YKa3aHHpIe CTAHIAPTHBLIC

POTpaMMHBIE CPEACTBa
KOMITBIOTEPHOTO
MOJETIHPOBAHUS TS
peleHus THTIOBBIX 3a1a4
MOJICSTUPOBAHMSL.;

2.2 Kovuerenums OITK-9
OITK-9:  crnocobrocmpio  UCnOnbL308aMs  HAGLIKY PABOMLL ¢ KOMALIOMEPOM, GIA0eMb  Memooamu
UHOPMAYUOHIBIX MEXHON02UT, COBIIOOUMb OCHOBHbLE MPEBOCANUS UNPOPMAYUONHOT HE3ONACHOCHIL.

Jlnst hopMEpPOBAHKS KOMIETECHIMA HeOOXOIMMO OCYHICCTBATBH DS OTarmoB. OTalbl (OPMHPOBAHHI
KOMTIETEHLIMH, [PUMEHSEMBIC UI 3TOTO BHJBI 3aHATHH M HCIONB3yeMbIe CPEACTBA OLECHUBAHHUS
npejcTaBiens B Tabue 5.

e Buaneer
TEPMHAHOJOIHEN
npeaMeTHOH obracTh
3HAHNL, CrIoco0eH
IpeJICTaBUTh OOLEKT B
MareMarnueckoit popme.;
e Ilpumenser MatCAD
JUISL MCTIOJIH30BAH ST
THTIOBBIX
MaTeMaTHYeCKUX
MOJEIJICH, TTOTYHUCHHS U
HHTEPIPETALMH
Pe3YILTATOB
CTaHAPTHBIX
TIPUKITaIHBIX 3a/1ad.;

e [IpOBOAMT THITOBHIE
YHCIICHHBIE
HKCIECPUMEHTEI B
MatCAD.;

4 OLCHUBAHKA

Tabnuua 5 ~ Drans GOPMUPOBAHIS KOMIICTCHIMI M HCIIOJIB3YEMbIC CPE/ICTB

[Cocran 3uaTh _ YMers 1' Brnaners

Conepxanue 3naer mpuHIMIE! padotsl | JleMoucTpupyeT JlemoucTpupyeT pelieHue

9TAToB MePCOHATBHBIX | IPUHIATEL padoThL TIPUKITAJTHBIX 337184 C
 KOMITBIOTEPOB W [1EPCOHATHHBIX HCIIONB30BAHHIEM
'MJICOTIOTHIO COBPEMEHHBIX ' KOMIIBIOTEPOB, yMEET | HEePCOHATIBHOTO
|OTIEPALMOHHBIX CHCTEM. ‘

HCIONIB30BATL :
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Bocnpoussonut
TIPHHIMTIB

UCIIOJIE30OBAHUS

PO eCCHOHANBHBIX
HPOrpaMMHBIX
KOMIIIEKCORB 1 0a3
naueeix. OnuceiBaeT
yLOOHBIH BUL
TPEICTaBICHHS
wHpopmamu. Hazpsaer
OCHOBHBIE TpeOOBaHMSI
HH(GOPMAIIHOHHOM

BO3MOXKHOCTH
OTIEPALMOHHBIX CUCTEM.
Bribupaer mrs perneHus
TIPHKJIATHBIX 3a1a4
COBpPEMEHHBIE
mpoeccHoHaTBHBIE
IIPOrPaMMHBIE KOMIUTEKCHI
1 0a3kl JIaHHBIX.
IIpencrasnsier
HeoOXooUMBIE IS
UCCIICIOBAHMH JaHHbIC U

 PE3YIBTATHI UCCIESA0BAHMIH

COBPCMCHHDBIX
OTIEPAIMOHHBIX CHCTEM.,
Pemaet 3amaau o6paborku
JAHHBIX € ITOMOIILIO

 COBPEMEHHBIX

podeccuoHanbHbIX
IIPOrPaMMHBIX
KOMILJIEKCOB 1 0a3

TaHHbeX. MenonssyeT

HeOOXOIMMEIE JUTSE
HCCHIEOBAHUN JAHHbIE,
TIOJTyHaeT Pe3YALTAThI

MPAKTHYCCKUC 3AHSITUS,

HPAKTAYECKIE 3AHITHS;

 6e30MacHOCTH. B ynoGHOM (opmare. pacyeToB,
‘ [TorrmaeT OCHOBHBIE HHTEPIPETHPYET UX.
TpeboBaHus  Cobnronaer 0CHOBHBIE
AHGOPMATHOHHOH TpeboBaHus
6e3011aCHOCTH. nrdopMaOHHOR
6€30MacHOCTH.
Buyier 3ansrmif CamMOCTOSITE/BHAS CamocrosrestbHas CamocrosTensHas
' pabora; e pabora; pabora;
JlaGoparopubie 3aratust; | JlaGoparopuste samsrus; | JlaGopaTopHbIC 3aHITHS;
Tpaxruaeckue 3apsmas; | [pakruueckue sanstus; | ViHTEpaktusHbe
VIHTepaKkTuBHbIC WnrepakTuBHbIe JTaBopaTOpPHbIC 3aHITUS;
nabopaTOPHbIE 3aHATHS; | JA0OPATOPHBIE 3aHsTHS; | VIHTEpaKTHBHBIE
Wnrepakrusnbie Murepakrupasre

HPaKTHICCKUEC 3aiTus,

Hcnonszyembre
CpescTBa
" OLlEHUBAHHS

Otuer no nadoparopuoi
pabore;

Oruer o
HHJBUJYATBHOMY
3aAHUIO;

Pacuernas pabora;
Komcnexr
CaMOITOATOTOBKH,

3aver;

Oruer 110 naboparopHoi
pabore;

Otuet no
VHJIABH (Y JIBHOMY
3aJAHTIO;

PacueTrnas pabora;
Koncriexr
CaMOIMOJTOTOBKY;

3auer;

Otyer no naboparopHoii
pabore;

OTtuer o
WHJMBHIYATLHOMY
3a[QHMIO;

Pacuetnas pabora;
3aver,

DopMynHpoBKa OKa3arenel ¥ KPUTEPHEB OLCHH
Tabuuua 6 — IToxasarenu u KpUTepUy ONIEHUBAHN

51 KOMITCTCHIIMY Ha bTanax

BAHNS JaHHOW KOMTIETEHIINHT IPUBEC/ICHA B Tabmuie 6.

Cocran 3uark YMmetsb Bnaners
 Ormauno e OnuceiBaer ynobuel e JlemoHcTpHpyeT e JleMoHCTpHpYET

| (BBICOKMH YPOBEHD)

BHY HpeﬂCTaBHeHHH
HHPOPMAIHMHT C YUETOM
ocobeHROCTEH
KOHKPETHBIX
HCCTIeOBATENLCKHX
3aau.

e [lepeunciuser Bee
OCHOBHEBIC TPeOOBAHUS
HH(OPMALIOHHON
6(313()]‘:[3(3}100"1‘1/1, 3HaceT
CYUIECCTBYIOMIUE YTPO3BI
6e30IMacHOCTH.

e 3HaeT B HeTAJSX

J'I}OGBIG NPHUHIMITBI
paboThl MEPCOHANBHBIX
KOMITBIOTEPOB, YMEET
UCITOJIB30BATE
GONBINMHCTRO
BO3MOXKHOCTEH
NOTIYISPHBIX
OTIEPAITMOHHBIX CHCTEM.
e Bridupaer st
PEIICHM 11PH KIQJIHBIX
3a7ay Hapbonee
TTOAXOIAIITAS
COBpEMEHHbBIE

peueHue BCeX OCHOBHBIX
TIPHIUTAHEBIX 3a/a9 ¢
HCIIONB30BAHUEM
TIEPCOHATBEHOTO
KOMITBIOTEPa U
COBPEMEHHBIX
OTIePALMOHHEIX CHCTEM,
CI1oco0EH KayeCTREHHO
OLICHUTH PE3YIBTAT.

e Cobmomaer Bee
OCHOBHBIC TpeGOBaHUs
WHQOPMaIMOHHOK
0e30MmacHOCTH,
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HPUHIHIET Pa0OTHI
HEePCOHAIIBHBIX
KOMIBIOTEPOB,
OTIHCHIBAET HICOJIOTHIO
H CTPYKTYPY
COBPEMEHHBIX
OTIEPAIMOHHBIX CHCTEM.
¢ Bocnpon3sonut
TTPHAHIATIBL
HCTIONB30BAHMS
MPodheCCUOHATBHBIX
IPOTPaMMHBIX
KOMIUIEKCOB 1 Oa3
JAHHBIX, WX cnerudukn
W Ha3HaueHM,
oObsICHSET UX
IPUMEHCHHE.

upogeccuoHanbHbIe
NpOrpaMMHbIE
KOMIUTEKCHI 1 0a3bl
JIAHHBIX, 000CHOBEIBACT
BBIGOP.

e (O6GocHOBBIBACT
ITOJTHBIA Tepedyens
HEOOXOMUMBIX JJIs
HCCIIeNOBAHUN JaHHBIX U
Pe3yJIETATOB PACUETOB,
ONpeIeNaeT HauIy IIui
(dopmar.

o [loHumaeT u

000CHOBBIBACT OCHOBHBIE

TpeOoBaHs
UHPOPMALTMOHHOH
0e30nacHOCTH, B
TIPHJIOKEHUH K
HCCIIENOBATECIIHCKOM
3a7a4e,

o Peinaet 3anaun
00paboTKu JaHHBIX C
TOMOIIEIO Hanbomee
TIOAXOSITTINX
COBPEMEHHBIX
IPpodeCCHOHANBHBIX
TIPOTPAMMHBIX
KOMIIIEKCOB H 0a3
JIAHHBIX.

e Mcnonssyer TOIbKO
He0OXOMUMBIE JUTst
uceleIOBaHKH JIaHHbIE,
MOJIYHaeT MAKCUMAJIBHO
MTOJTHBIE PE3YIIBTAThI
pacyeroB, yBepeHHO
HHTEPIPETHPYET UX.

 Xopomo (Gazosbiit
 YPOBEHB)

e HazpIBaeT OCHOBHBIE
TpeGoBanus
uHpOPMALAOHHON
0e30TacHOCTH,
HOHUMAET PHIUHBL

o [lepeuncnser
OCHOBHBIC IIPHHLIMAITHI
paboThl MEPCOHANBHBIX
KOMITBIOTEPORB |
OTIMCKIBACT VWCONOIHIO
COBPEMEHHBIX
OTIEPAITHOHHBIX CHCTEM.
e Bocnpoussogur
IPUHIATIBL
HCTIONIB30BANS
npodeccHoHaTBHBIX
POrPAMMHBIX
KOMITJIEKCOB B 6a3
JAHHBIX, 3HAET JJIS Yero
OHM NpeHA3HAYCHE.

e OruckiBaeT yrnoOHbIH
BUJI TIPEICTABIICHAS
undopmaimu
Pa3ITIYHBIX TUTIOB
JIAHHBIX,

e Bribupaer juis
PEIICHMS ITPHKIIAHBIX
38184 COBPEMECHHEIE
podecCHoHaNBHEIE
IPOIpaMMHBIE
KOMILIEKCH ¥ 6a3n1
JIAHHBIX.

o JlemoHCTpHpYET
IPUHIATTBL paboThI
TIEPCOHANIBHBIX
KOMITBIOTEPOB, YMEET
HCTIONB30BATh

BO3MOXKHOCTH HEKOTOPHIX

ONCPAHOHHBIX CACTEM.
e [lpencrasnser, Kakue

JAHHBIC HCO6XOZII/IMI>I PIN S
UCCJISIOBAHUHN U B KAKOM |

dbopmare Gyner nmoayueH
Pe3YNIBTAT.

o [lorumaeT OCHOBHBIC
TpeboBanus
HHPOPMALMOHHOH
0e301acHOCTH, B
IPUITOKEHHUA K
HCCHENOBATEIILCKOM
sanage.

e JleMoncTpupyer
perieHue IPHKJIaIHbIX
387144 ¢ UCTIONB30BAHUEM
TIePCOHAIEHOTO
KOMITBIOTEPA 1
COBPEMEHHBIX
OTIEPALAOHHBIX CHCTEM.
e PemaeTt 3amauu
00paboTKy JaHHBIX ¢
ITOMOUILIO COBPEMEHHBIX
podecCHOHANTBHBIX
TIPOrPaMMHBIX
KOMILIEKCOB 1 0a3
JIAHHBIX.

e cnonssyer
HeoOX0IMBIE JUTS
HCCIIeIOBAHUH JIAHHEIE,
MOJIYYAECT PE3YSBTATh
pacueToB,
HHTEPIIPETHPYET UX.

o CoOmonaeT 0CHOBHbIE
TpeboBaHus
HHGOPMAIAOHHO
6€30ITacHOCTH.

- YIOBJIIETBOPHTENLHO
(moporoseIi
YPOBEHB)

CornacoBaHa Ha noprtane Ne

e Bocrponspomur
HEKOTOPBIE TIPUHIUTIBI
UCTIONB30BAHUS
npodheCCHOHATBHBIX
IPOTPaMMHBIX
KOMIUIEKCOB ¥ 0a3
JAHHBIX.

e JlemorcTpupyer
HEKOTOPBIE TPUHIATIBI
paboThI HEPCOHANILHBIX
KOMITBIOTEPOB, yMEeT
HCITOIB30BATH
BOBMOKHOCTH
SIMHCTBCHHOH

e JlemoucTpupyer
pemeHne THITOBBIX
MPUKIIJHBIX 32124 C
UCTIONIL3OBAHNEM
TIEPCOHATBHOTO
KOMIIBIOTEPA.

o CoOmoiaeT OCHOBHBIS
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o [louumaer OCHOBHBIE
TpeOOoBaHHS
AH(GOPMAITHOHHAOH
0e301acHOCTH.

o 3HaeT IPHHLAITE!
PadOTHE IEPCOHAITBLHBIX
KOMIIBIOTCPOB H
HIEOJIOTHIO
COBPEMEHHBIX
OTIEPAUMOHHBIX CHCTEM.
e OnmucnBact yaoOHbIi
BUJI ITPEACTABICHUS

3aJjaHHOH HHpOPMAaIUHL

QIIEPALMOHHOM CHCTEMEL.

¢ (CnocobeH BpIOparh
JUTS peIIeHMs
NPUKIIAJHBIX 3aJ1av
HYKHBIH
npodeccroHaNbHBIH
IIPOrpaMMHBIH KOMIUIEKC
win 1 0a3y JaHHBIX U3
MPEIVIOKECHHBIX.

e Jlepeunciuser
HEOOXONUMBIE TS
HCCIENOBAHUE JIAHHBIE K
Pe3yIBTaThl PACYETOB.

e Ymeer BeIOparTh
OCHOBHEIE TpeOOBaHUS
nrdopMannorHOH
0e30MacHOCTH.

TpeGoBaHus
HH(OPMALOHHON
Be30MmacHoOCTH, JToNycKas
TOrPEITHOCTH.

e Pemraet TUIIOBBIE
3anaun 00paboTKH
JAHHBIX C IIOMOIILIO
[PEATIOKESHHBIX
poheCCHOHATLHBIX

11 pO'["p AMMHBIX
KOMIUICKCOB,
OCYIIEeCTRISIET TIONCK B
fazax JaHHBIX.

e Hcnonbsyer s
HUCCIICOBAHMH
Hpeﬂ,JIODKCHI-I}:IC JAaHHBIC,
MOTy4aeT KOPPEKTHRIE
PE3YIILTATHL PAaCYeTOB.

2.3 Komuerennus OIK-2

OIIK-2: cnocobrocmolo 6is6Iams €CMeCmEEHHOHAYUHYIO CYWHOCHb NPpOOIeM, GOHUKAIOWUX 6 X0Oe
nPOPECcCUOHANBbHON  QCAMENbHOCIY, NPUBIeKame Ol UX PEUEeHUs COOMEEMCmEYIowutl  (Qusuxo-
MAMEMAMULECKUT annapam.

Jns dopmMupoBaHUs KOMICTEHIMM HEOOXOAUMO OCYIECTBUTH P STAroB. DTtansl (GOPMHPOBAHM
KOMIETECHIMY, TIPUMEHSIEMBIE JUIT DTOTO BHIBI 3aHATHH M HUCHOJB3yeMble CPEICTBA OLEHUBAHHSA
npeJcTaBlIeHbl B Tabaune 7.

. Tabnuna 7 — Jransl GopMupoBaHus KOMIIETCHIIAY U UCIIOJIL3YEMbIE CPECTBA OLICHUBAHNIS

CYIIHOCTH TpobneM,
BO3HMKAIOLIMX B XO/E
npodeccuoHaTLHON
JEeSITeTHHOCTH.
Maremarnaecku
OTIHCBIBACT HCCIIEyeMBIC
SIBJICHHS TTPEAMETHOH
obnactu. Onpenenser,
KaKHe BO3BMOHOCTH
IporpaMm
KOMITBIOTEPHOIO
MOJICTIMPOBAHMS
TOHATOOATCS TS

peleHus.

3aKOHEI,
XapakTepU3yoLIHe
CYUIHOCTB poOIeM,
BOZHHUKAIOLINX B XOJIE
npodeccuonanbHOMN
nestenbHoCTU. Bibupaer
YHCITEHHYIO
MATeMaTHYeCKYIO MOJICIb,
OTUCHIBAIOILYFO
HCCICAYEMBIC ABJICHUA
npegMerson obnacrtu.
[Ipepnaraer
NPOTrpaMMHBIE KOMIUIEKCHI
KOMIIBHOTEPHOI'O
MOJEUPORAHNS,
HEeOOXOMUMBIE LS
peIIeHuUs ¥ TOTOBHUT
BXOJ(HBIC JIAHHbIE.

Cocran 3Harb Ymernb Bnagers
+Conepxanue Hasprsaer Bribupaer u Pazpabareisaer
ITAIOB €CTECTBEHHOHAY IHBIE MaTeMaTHIeCKA YHCIICHHBIE
3AKOHB, OITMCHIBALT MareMarHuecKue MoJel,
XapaKTePU3YIOIIHE €CTeCTBEHHOHAY THBIC OITUCBIBAIOLIE

HCCITEIYEMbIC STBIICHUS
ripetMeTHol obnacTy.
PaccaureiBaer

| TTOTPELTHOCTH
TIPUMEHSEMBIX YHCIICHHBIX

METOJOB ¥ OrPaHUYCHUS,
HaKJIa{bIBaeMble Ha
MaTEMaTHUeCKyIO MOEIb.
[TpousBoguT yncnenHoe

 MOIICITUPOBAHUE ABJICHHSL,

HCCHIELYEMOT'O B XO1€

npodeccHoHanbHONR

ACATCIIBHOCTH.

' Bupl sansTai

e CaMOCTOATEBHASL
pabora;
e JlaGoparopusie

& CaMocTosTenbHas
pabora;
e JlaGoparopusie

e CamocTosTensHas
pabora;
o JlaGoparopusie
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3AHITHA,

e [Ipaktnueckue
3aHATHS,

e JlaTepaKTUBHLIC
naboparopHbIe 3aHATHS,
¢ JnuTepaxTuBHbBIE
IPaKTHYCCKIE 3aHSITHSL,

3AHITHS;

o [Ipaktrueckue
BAHSTHST,

e llaTepakTiBHLIC
saboparopHbIe 3aHATUS;
o lHTepaKkTUBHBIE

CI'}Zp%lK’I‘fPlT"-ICC’Kl?IC 3aHATUS,

3aHSTHS,
e VuTepakTHBHBIEC
naopaTopHbIe 3aHATHS;
e VIHTEepakTHBHBEIE
TIPaKTHYECKHE 3aHSITHSL,

Hcnonesyembie
cpezcTBa
- OLIEHHUBAHMSI

e Oryer 110
naboparopHoit pabore;
e OTtuer 110
HUHIUBULYAIEHOMY
3aJIaHHIO;

e Pacuernas paboTa;
o Kowmenexr
CaMOTIOATOTOBKH;

o 3auer;

e Qr4er 1o
naboparopro# pabore;
e OTYer 110
HHJBUYaTHHOMY
3aJ1aHHUI0;

e Pacuernas pabora;
e Koucmexr
CaMOITOATOTOBKH,

e 3auer;

o Orver 1o
naboparoproii padore;
e Otyer 110 °
UHJMBHTYABHOMY
3aJAHHIO,

e Pacuernas pabora;
@ 3auer,

(I)opmynnposxa noKaszarene u KPUTCPHCB OLCHUBAHNA JAHHOM KOMIETECHIMU npuBCaAcHa B T adnuue 8.
Tabmuna 8 — Iloxazarenu u KPUTCPDHUH OLCHUBAHUA KOMIICTCHIIMH Ha dTarax

Cocras

Suars

Ymers

Bnaners

 Orryro
(BBICOKUH ypoBEeHB)

- Xopoiuo (6a3obiit
. YPOBEHb)

e Hasbpaer Bce
€CTECTBCHHOHAYIHBIC
3aKOHBI,
XapaKTePHU3YIOITHe
CYHIHOCTH TIpoOIIeM,
BOBHHKAIOUIUX B XO/E
1podeccHoHaNbHOM
JIESITeIILHOCTH,
OTOBApPHUBACT
OTPAHHUYCHHS.

e [lomuo
MareMaTuyecKH
OIHCHIBACT
HCCIElyeMBIE SBJICHSI
npeaMerHol obiactu,
cBOOOHO OnepUpyeT
MaTeMaTH e CKIMH
HOHSITUSMMY.

e Onpenesnser, Kakue
BOZMOXKHOCTH KAKHUX
porpaMm
KOMITBIOTEPHOTO
MOZIETIMPOBAHHSI
OHAO0STCS JUIst
pemenus, crocobeH
[PEIONKHATE

¢ AILTCPHATHUBDLLL

e [loprorasnusaer
MOJTHOE MATEMAaTHYeCKOe
OITHCAHHE
€CTEeCTBEHHOHAY THBIX
3aKOHOB,
XapakTepH3YIOIIHIX
CYUIHOCTH TIpobiem,
BO3HHKaIOMUX B XoHA¢
npodeccnoHanLHOM
JIESTEIILHOCTH.,

o PaspaGareisaer
YHUCTICHHYIO
MAaTeMaTHYCCKYIO
MOJIEITH, OTIHCHIBAIOILYIO
HCCIEYEMBIC SIBIICHUSI
npeaMeTnoi obaacth.

o (O00CHOBAHHO
Ipeanaraet naubonee
TIOXOISIITHE

PO paMMHBIE
KOMITJIEKChI
KOMITBIOTEPHOTO
MOJEIIAPOBAHHS,
HeOOX0IUMBIe JUIS
PEMECHUS W MOJHOCTRIO
TIOJ(I'OTARIIMBAST BXOJIHBIE
JIAHHEIE,

e HaspiBaer
€CTECTBEHHOHAY YHbIE
3AKOHEI,
XaPaKTCPUBYIOILHE
CyUIHOCTE Ipobiem,

e Bribupaer u
MareMaTH4eCKH
OIUCHIBAET
€CTEeCTBCHHOHAYYHBIC
3aKOHBI,

e (CBoGomio
paspabarbiBaet
TpebyeMble THCIICHHBIC
MareMaruyecKue
MOJENH, JOCTATOYHO
[IOJTHO OIUCHIBAIOIINE
UCCHIEHYEMBIE SIBIICHHSI
[peIMeTHOM obnacT.
e PacCUnTLIBAECT
HOTPEIIHOCTH
TIPUMEHSIEMBIX
YHCIIEHHBIX METOIOB ¥
000CHOBBIBACT
OTpaHUYCHHS,
HAKJIAJ(LIBACMBIC Ha
MaTeMaTHUECKYIO
MOJIEND.

e [lpousBogut
YHCIIEHHOE
MOJEJIAPOBAHUE SBJICHUSI,
HCCIICAYEMOI0 B X0
podhecCHOHATBHOMH
HEATCIIBEHOCTH,
KOPPEKTHO
HHTEPIPETHPYET
pe'}yJﬁlb’I‘a’I,‘bﬁl, Jenaer
BBIBOJIBL.

o PazpabareiBaet
UHCTICHHBIE
MaTeMaTHIeCKHue
MOJIEITH, OIIUCHIBAIOIIUE
HCCIIETyEMBIE SIBJICHHS
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BO3HUKAIOIIMX B XOJ€ XapakTepU3yIOLHne . TIpenMeTHOH 06MacTH.
linO(])eCCH()H&JIBHO.ﬁ CYIHOCTEL I'lpO6J’I€M, e PaccunTRIBacT
JACATCILHOCTH. BOZHHKAOIINX B X04¢ i TIOTPEITHOCTH
e MareMaruueCcKu H})Od)eCCI/IOHaIIBHOﬁ | TIPUMEHSIEMBIX
OMUCKIBAET JEATCIHLHOCTH, YUCNCHHBIX METOILOB H
HCCIICAYCMBIC SABJICHMA ® Bmﬁngpaeilr YUCHCHHYIO | OTPaHNYICHHA,
l'l[pelﬁ['MIe']ﬁ“HIOIﬁ] obnacry. MareMarn4cCKyro HAKIaIbIBACMbIC Ha
® OIZIp@}IeJIﬂZG’Hf, Kakue MOICIb, ONHCBIBAIOITYIO MareMarn4eCcKyro
BOZMOMKHOCTH [IporpaMM | HCCICAYCMBIC SABJICHUN MOIEIb.
KOMIIBLIOTEPHOTO npeaMeTHoR obmacTu. o [IpomsBomut
MOICIHRPOBAHKA @ Hpemlm"ae’r YUCIICHHOC
l"[()HalIOﬁ}['l.‘CH pARLY porpaMMHbIe MOJICIMPOBAHKC ABJICHHA,
peLIcHusA. KOMILJICKCHI - HCCJIICAYCMOTO B XOIC
KOMITBIOTECPHOTO I'I}‘)O(I)GCCI/IOH&HLHOﬁ
MOACIIAPOBAHNSL, JCATCIILHOCTH,

HGO6XO,ZII/IMLI® JJIsL
PCIICHUA ¥ TOTOBHUT

BXOJIHBIE JJAHHBIE.
 YIOBJIIETBOPHUTENBHO |  Bpibupaer e Bproupaer e [lpomssogut
(noporossrit €CTeCTBCHHOHAYYHBIE €CTECTBCHHOHAYUHBIC | YHCICHHOC
YPOBEHb) 3aKOHB], 3AKOHEI, | MOZENMPOBAHKE THIIOBOM
! XapaKTePH3YIOIUE XapaKTepH3yIONue - 3aJauu U3

CYLIHOCTE IpodeM, CYIHOCTH MpodieM, . TpodecCuonanbHOM
BO3HHUKAIOIINX B XOJIE BO3HUKAIONIAX B XONI¢  JEATENLHOCTH.
npodeccHoHaNEHOM npodeccuoHaILHON @ [lpumenser
JeSITCIIBHOCTH, JCATENBHOCTH, | TIpeIOKEHHBIE

e [lormmaer e Jlonnmaer | UMCNIEHHbIE
MAaTeMaTHIeCKOe IPETIOKCHHYIO . MaTeMaTHUYECCKHE
OITUCAHME HCCIEYEeMBIX = YHCIICHHYIO | MOJIEITH, OTHCHIBAIOITHE
ABNEHUH 1peiMeTHON MareMaTH4EeCKYIO | McCleyeMble SIBIIEHHS!
0bsacTH. MOJIEJIb, OTHCBIBAIONIYIO | [IpeaMeTHOH obnacTh.
e Bribupaer Hccyenyemple ABIeHHs o Ilomumaer, yem
IPOrpaMmMeI :rlijpe):xme'r.‘r:{oii obmnactw. - 0B0OCHOBAHE]
KOMIBIOTEPHOTO e Jlonumaer, kakue . HOTPELTHOCTH
MOZICTIHPOBAHMS JIJISL HPOrPaMMHEIE | TIPHMEHSEMBIX
peLeHus. KOMIIJIEKCHI YHCICHHBIX METOZIOB U

KOMITBIOTEPHOTO OIpaHUYEHHUSI,

MOIEIMPOBAHUS W KAKUEC  HAKJAJbIBACMBIC Ha

BXOJIHBIE JAaHHBIE, MaTeMaTHYECKYIO

HEOOXOMMMBI J1JIs MOJIEJIb.

PELICHHS HOCTABICHHOM

TUIIOBOW 3a1a4H.

3 Tunossie KOHTPOJIbHBIE 32/AHI
Jns pean3aniy BBIIIENIEPEUHCICHHBIX 33089 0OYUEHHS WCTIONB3YIOTCS THIOBBIE KOHTPOJILHEIE
3a/JAHMS WM HHBIC MATePUAllbl, HEOOXOMMMBIE [V ONEHKH 3HAHMM, YMEHMH, HABBIKOB M (MIHM) ONbBITA
JCSTEHBHOCTH,  XapaKTepU3yIoIMX 3Tanbl  (OPMUPOBAHUS KOMICTCHUMH B IPOLECCE OCBOEHUS
06pazoBaTesIbHON IPOTPAMMBI, B CIIEAYIOMIEM COCTABE.

3.1 Bornpockl Ha caAMOIOATOTOBKY
- Lleny nepemMenHOroO TOKA,
- IMapmonutecknii curaai.
- PeaxtrBHbIe 2IEMEHTHI CXEMBI - KATYLIKA WHJLYKTHBHOCTH W KOHJIEHCATOP.
- EMKocTs XOHACHCATOPA, HHIYKTHBHOCTE JIPOCCENS.
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Pacuer 1ienu NepeMeHHOro Toka.

AKTHBHAS, pEaKTUBHAS U TIOJHAS] MOUIHOCTE. ballaHC MOIIHOCTEH.

DNeKTPUICCKAst UEMb.

Harnpsoxenue, TOK, CONTPOTUBIEHIE, MOLTHOCTD.

3akon Oma.

Zakonsl Kupxroga: napajuielbHoe W HOCIe0BATEABHOE COSMHEHIE IPOBOAHIKOB. [Ipumenenue

CJIAY nns pacdeta 1€y NOCTOSHHOTO ToKa. bamanc mompocTel.

ITporpaMmupoBanue, aNropuTM, IHKI H BRIOOD.

TMonnporpamma, 06JaCTH BUIMMOCTH HEPEeMEHHBIX, ITIOOANBHBIE U JIOKAJILHBIC IIEPEMEHHBIE,
Iapmornyeckast GyHKIMS, aMILUTUTY/A, 4acToTa 1 (asa. ,
Hccnenoranwe QyHKIHH.

O6acTs ONpeneneHus, 0coObIe TOUKH.

Ipexen Gyukimm B TOUKe, Ipeleibl Ha OeCKOHETHOCTH.

beckoneuno Hobimme ¥ 6eCKOHETHO MaJIble BETMYMHEL.

Bospacranue u yObBanue QyHKUMM, IPOBSICHAC TPOU3BOIHOMN, IKCTPEMYMBl (PYHKIUM U TOUKH

neperuda.

ACHMIITOTBHI.

Kominexcubie wucna, KOMINICKCHAs IIOCKOCTb.

JlexaproBa u 1onspeas cucreMa KOOp/iMHar.

Monyne u apryMeHT KOMILIEKCHOTO YHCTA.

JlekapToRO, TPUTOHOMETPUICCKOE U [TOKA3ATEIBHOE MIPEICTABICHIES KOMIICKCHOTO UHCIIA.
Onepaliy ¢ KOMIUVIEKCHBIMU YHCIIaMMU.

[TpyiMeHeHre BEKTOPOB B HAYYHO-TEXHHUYUECKHX pacdeTax, BEKTOPHOE OINMCAHHE (H3MUSCKUX

BCAUYNH.

[Tpoeximu Bextopa.
Jlnnelnas 3aBUCHMOCTD (HE3aBUCUMOCTD) BEKTOPOB.
Onepanuy ¢ BEKTOPaMH.
CraJisipHOE, BEKTOPHOE M CMEINaHHOE TIPOH3BENICHHE.
Mozyns BEKTOpA, yroJl HaKJIOHA BEKTOPA.
Cucrema MUHEHHBIX anre0pandeckux ypaBHEHHH.
Teopempl 0 CyIICCTROBAHUY U €IUHCTBCHAOCTH pernerus CIIAY.
Ocrosuas 1 pacummpennas marpuna CIIAY.
Merton ['aycca = mKompHBIN METON TIOACTAHOBOK.
ITpasuno Kpamepa.
Pemenue CJIAY gepe3 oOparHyro MarTpHiLy.
Bexrop kak HarpapIeHHbIH 0TPE30K MPSIMOM B eBKITHIOBOM IIPOCTPAHCTRE.
Marpuna xax cucTeMa BEKTOPOB-CTPOK U BEKTOPOB-CTOJOIIOR.
ApuMeTHYCCKUE ONIEPAlHH ¢ BEKTOPaMH U MATPULIAMHE, MOJYJIb BEKTOPA, YO HAKJIOHA.
JInue#nas 3aBHCUMOCTD (HE3aBUCHUMOCTE) BEKTOPOB.
OmnpeesnTens MaTPHUIIB], PaHT MaTPHILL], 00paTHas MaTpHIia.
Paznoxenue onpenenurens o ¢rpoxe (crondiy).
OKBUBAJICHTHBIEC TPEOOPA30BaHUs MATPHULBL.
Kopun ypasreHust.
Pemenne nenuneHbIX ypaBHEHNH.
['paduueckuit cocod oTHEICHUS KOPHE.
Hucnenupii 1 aHaNuTHUECKUI METOBI IOMCKa KOpHEH.
3.2 TemMbl HHAUBHIYATBHBIX 32JaHUH
KoMmruiekcHbIe umnciia, KOMINIEKCHAS! TIOCKOCTh.
HexapToBa u NoJspHAs crcTeMa KOOPIUHAT.
Moayiab 1 apryMeHT KOMIUICKCHOTO YHCIIA.
JlexapToBo, TPUIOHOMETPHYECKOE M TI0Ka3aTeNbHOE TIPE/ICTAaRIEHHE KOMITIEKCHOTO YHCIA.
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- Onepaiyy ¢ KOMIDIEKCHBIMY YUCIIaAMH.

- HpHMeHGHI/IC BCKTOPOB B HAYYHO-TCXHHUUYCCKUX PaACUCTAX, BCKTOPHOC OIMCAHHC (bMTSI'I‘ICCKI/IX

BEJIAYHH.
- [Ipoexunu BekTOpA.
- Jnneiinas 3aBHCUMOCTE (HE3aBUCUMOCTH) BEKTOPOB.
- Onepaiyy ¢ BEKTOpaMH.
- CxansgpHoe, BEKTOPHOE H CMEIIaHHOE TIPOU3BEICHHE.
- Motyns BexTopa, yron Hak/IoHa BEKTOPA.
- Cucrema muHeHHBIX ajre0panyecKux ypaBHEHUH,
- Teopembl 0 cyniecTBOBaHNY M efiHCTBeBHOCTH petenus CIIAY.
- Ocnornras u pacmupennas Matpuma CJIAY.,
- Meron ['aycca = WKONBHBIN METOM TOJCTAHOBOK.
- TTpasuio Kpamepa.
- Pemenne CJIAY uepes obpaTHyro MaTpuiLy.
- BekTop Kak HarpapIeHHbI OTPE30K MPSIMON B €BKIUAOBOM IPOCTPAHCTRE.
- Marpuia Kak cucTeMa BeKTOPOB-CTPOK U BEKTOPOB-CTOJIOMOB,
- Apumernieckue onepanuy ¢ BEKTOpaMy ¥ MATPUIIAMHI, MOJY/Ib BEKTOPA, YIoil HAKIIOHA.
- JInnelinas 3aBHCHMOCTE (HE3ABUCUMOCTE) BEKTOPOB.
- OnpenenuTens MaTpyLibl, PAHT MaTpUIbl, o0paTHas MATPHLA.
- Paznioxenue onpenenuresis 1o ¢rpoxe (crondiry).
- DKBHUBANCHTHBIE IPEOOPA3OBAHUS MATPHIIBL.
- Kopuu ypasrenms.
- Pewrenne nenuaeHBIX ypaBHEeHAI.
- I'paduueckuii cnocob ornenenus KopHei.
~  Yucrnenubld U aHATATHYECKHH METO/IBI TOMCKaA KOpHEHH.
3.3 Temnl pacuerHbIx pador

- Kopun ypapuenmust.
— Pemienue HEMMHEHHBIX YPABHEHMH.
- I'paduueckuii criocod oruenenus koprei.
- YUncreHHBIA 1 aHATTATHYISCKIH METO/IBI IOUCKA KOPHEH.

3.4 Tembl 1aGopaTopHbIX pador
- llenu nmepemMeHHOroO TOKA.
- Iapmonusecknii curxar.
- PeaxTyBHBIC JIIEMEHTHI CXEMBI - KATyIIKa MHAYKTHBHOCTH U KOHIECHCATOP.
- EMKOCTE KOHIEHCATOPa, HHIYKTHBHOCTE JIPOCCENS.
- Pacuer nenu nepeMeHHoOro ToKa.
- AXTUBHAsSI, PEAKTUBHAS M I10JTHASI MOUTHOCTD. bananc MOIHOCTEH.
- DnexTpuyecKast merb.
- Hanpspkenue, TOK, CONPOTUBIEHUE, MOIIHOCTS.
- 3axon Oma.

- 3axonrt Kn px 11‘0(1) 4. HapaJlUICJIbHOC W ITOCHICIOBATCIILHOC COCIMHERNE IIPOBOJIHIKOR, H_p'I/IM CHCHNE

CIAY s pacucTa [EHA II0CTOAHHOIO TOKA, bananc mommuocrei.
- ﬂporpaMMld‘p(mamz(e, AITOPUT™M, ITHKI U BBI60p.

- HOI[H])OI‘pﬂMMﬁ, o61acTh BUJTUMOCTH ICPEMECHHBIX, rnobajibHbIe X JTOKATbHBIE HEPEMCHHBIC.

- I"apmonneckas QyHKIMS, aMITIUTYAQ, YacToTa U dasa.
- Uccnenopanue Gyrxrpii.

- O6nacts onpepenenus, ocodbie TOUKH.

- [Tpenen pyHxium B TOUKE, Mpeensl Ha GECKOHEUHOCTH,
- beckoneuno 6onbime v 6ECKOHEUHO MAILIC BEJTUUHNHBL

- Bospacranue u yObiBaHue (yHKIUA, TPOBEACHUE TIPOUIBOXHON, IKCTPEMYMbI (PDYHKIIUH U TOUKH

neperuoda.
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3.5 TeMbl ONPOCOB HA 3AHITHAX

— Tlousirue Bexropa v Marpuibl. Marpiia KaKk CHCTEMa BEKTOPOB-CTPOK M BEKTOPOB-CTONOLOB.
Apudmerygeckue onepanuu ¢ Bekropamu u Marpuiavu. Jlmre#dnas 3aBuCHMOCTH (HE3aBHCHMOCTD)
BeKTOpOB.  OmpenenureNls MaTPUIbL, PAHr MaTpuUsl, oOpaTHas Marpula. JKBUBAJICHTHBIE
npeobpazoBanus MaTpHLl. MeTtonsl paboTel ¢ MaTpunamu B MatCAD.

— KowmnnekcHple umciia W KOMIUIEKCHAs IJIOCKOCTB. JIeKapTOBO MW MOJSPHOE IPENCTABICHUE
KOMIUIEKCHOIO wucia. MoJylib W apryMedT KOMIUIEKCHOI'O wHeia. TpuroHoMeTpuueckas 3aruchk
Komruiekcnoro yucia. ITokazarensuas Gopma 3armucu KOMIUIEKCHOTO Yucaa. ApuQMETHHECKHAS ONepariiy
C KOMIUTEKCHBIMH HHCIaMH (CIOKEHWE, YMHOXCHHE, NeNeHne). Bo3BeneHue KOMIUIEKCHOTO YHCIa B
creneHb. Kopens n-HOH crereny u3 KOMIUIEKCHOro gucia. CKONBKO pazIuyHbIX KOPHEH N-HOH crereHu
MOXHO H3BJIEUL U3 KOMILUTEKCHOIO uneina u novemy. Komminexkcuosuaduast QyHKus. MHOrO3HaYHOCTS
KOMIUICKCHBIX yHKIui., B uem ona cocrout. [lpousromnas xomrekcHoi ¢ynxuun, Yeaopue Komm-
Pumana.

— IlpencraBneEne TapMOHHMYECKH HW3MEHSIOMEHCS BEJIMYMHBI KOMIUIEKCHBIM YHCIOM. 10K H
HaIpsDKEHWEe Ha akTHBHOM ayieMenTe nenu. Tox i nanpsokenne B konjieacarope. Ciasur gasel. EMxocTHOS
conporuBiesde. Casur ¢a3pl ToKka W HANPDKCHWS B KATYIUKE WHIYKTHBHOCTH. MHyKTHBHOE
COMpOTUBJIEHUE. AKTHBHOE U PeakTHBHOE compoTusienne. KomruiekcHoe corrpotusnenne. 3axkon OMa u
3akoHbl Kupxroda s Henn 1nepeMeHHoro toka. AKTHUBHAs, peaKTHBHAS W [OJIHAs MOIIHOCTL B LIEIH
nepeMeHHoro Toka. llpencrapnesme MOUTHOCTH B KOMIUIEKCHOH (opmMe. AKTHUBHAsI M PEaKTUBHAs
COCTaBJIAIONINE MOIHOCTH. banane MOITHOCTEH B eI MEPEMEHHOTO TOKA.

— Jluneitnaa anreOpa B MPUIOKEHHHM K MOJEIMPOBAHUIO LeNel MOCTOSHHOTO TOKA. DIEMEHTHI
[EeNH TOCTOAHHOTO TOKA., VICTOMHWKYM HANpsHKEHUS W UCTOYHUKHM Toka. COTPOTHRICHUE ydacTKa IETH.
3akon Oma. 3akons! Kupxroda. Dueprust u momupocts. Pabora yaacrka wenu. MouHocTs norpebiennas
¥ MOLIHOCTL UCTOYHHKA HaNpsHKeHys. balaHc MOIHOCTEH B ey NOCTOSHHOTO TOKA.

~ llomsTHS MaTpuua m BEKTOP ¢ TOYKH 3peHUs Juueinoi amreGpul. Ompenenurens W paHr
Mmarpuausl. JInmelino 3aBucmMas v JMHEHHO HesaBUcHMMas cHcTeMa BekTopoB. Urto Takoe Oazmc m
"KoopauHaThl BekTopa. CKalsgpHOE M BeKTOpHOE mpousBeneHre. CBOUCTBA BEKTOPHBIX OMEPAITHIA.
Cobcrpernsle yncna B cCOBCTBEHHBIE BEKTOPA MATPHILEL.

. —  Cucrema nmuedapx anrebpanueckux ypasaenuil (CJIAY). JIvnelno 3aBrcuMas M JIMHCHHHO
HE3aBHCHMAS CHCTEMa BEKT opos. Pasr Matpus! cucrembl. Kpurepuit cylnecTBOBaHHS M €/IMHCTBEHHOCTH
pemenus CJIAY. Onpegennreins, panr Marprausl 1 coiicrsa odparnoit marpuusl. [Touck pemenus CIIAY
npu romMomy obparnoit marpuusl. Merton 'aycea pemennst CJIAY. Tlpapuno Kpamepa pemenns CJIAY.
O0mee u wacrnoe pemenne CIIAY, umeronedt 6onpie opporo xopus. Berpoennnie dyrxuun MathCAD
st pernenmst CJTAY.

~ Omneparopusiid 6ok B MatCAD. Oneparopsl npucBauBAHUS, KAK UMH CIEAYET IOJL30BATHCS
BHYTPH JIOTHYeCKHUX ONOKOB. YeM OTIHUAlOTCs ONeparophl IMKIIA OT oneparopoB BeiGopa. Ormeparopsl
npepeiBanust B MathCAD. CpoiicrBa rapMoHndeckoro currana. KakoBel OCHOBHBIE XapaKTEPHCTHKN
HUpPOBOTO CHIHAMA, YTO TAKOE HacTOTa KBAHTOBAHMS W TAKTOBBIA 1riepwon. Hecunycompansusie
nepuoguueckue curuanel. Ilnroobpazsoe pa3BepThIBAIOIEe HANPIKEHUE, JUTSL MEr0 OH MCHONB3YeTCS W
KaKk CTpOMTCS. Buabl aHaloroBod MOAYSIIME BB 3HaeTe. MOIYILIIHOHHEIE (DYHKIMH HMIYIbCHO-
MOJIYJIALIMOHHBIX CXEM.

— Yro 3HaunT McenenoBanye GYHKIWMNA 1 i 9ero 1o HyxHO. O6nacts onpeieseHus QyHKIHA
M TOYMKH paspbiBa, kak OHW cBsi3anbl [Ipenen (yaxuum u npenen nocnenopareasnoctd B MathCAD.
Haxoxgenue skerpemMymMoB B Touek nepernba (yHKUUM, Kak 9Ta 3a/a4a CBsi3aHa C IOHITHUEM
IIPOU3BOAHON. YYacTKH Bo3pacTaHus M yObIBaHWA (yHKIHH. Toukw nepecedeHuss (YHKIMU ¢ OCSIMHU
koopauHar. llpmsnax wérnoctu n HedéTHoCcTH QyHKumH. [lepuogmueckas Qyuxkums. Uro Taxoe
acuMnToTa rpaguxa (QYHKIMM, TOYEMY TOHCK acuMITOT (YHKUHMH CBS3aH ¢ 3afadeil HaXOKICHUS
npesena.

~ Ilepemennnie u ux 3Hauenwsi B MathCAD. UYucrnennoe npexacrasnenve ¢yukuun. KopHu
ypaBHeRus u Hynw ¢yHkiuH. [Ipuemsr oTeickanus kopHel HemuHeitnoro ypasHeHust B MathCAD.
DxerpeMyMbl (QYHKIMKW B KOpHH mpoussoxHoi. Kak orpenenurs ydacTke Bospactanust (yObIBaHwMs)
¢dyaxnuu. Kax maiitn toukn neperunba rpaduka ¢yuxumn, QopMar BHIBOJA PE3YJIBTATOB B CHCTEME
MathCAD.
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3.6 3auér
Borpock! julst IPOBEACHHS 3a4eTa pasOUThI 10 OCHOBHLIM TEMaM.,
Tema "Pewsernua nenuneinvix ypagrenun’’

1 Yo rakoe kopru ypasaenus? Urto taxoe Hyiu QpyHKIEa?

2 Kax orpickars kopenp Henuueinoro ypapuenus B MathCAD?

3. Kak BRIVISIAT KAHOHHIECKAs 3aMTHCh YPaBHEHHUS ¢ OMHON HEH3BECTHOM?

4 Kak cBa3annbl MAKCUMYMBI i MHEHAMYMBI Gy HKIMH 0 KOPHHU ITPOU3BOIHOMA?

5. Kax onpengenuts yuactku Bozpactanus (yObiBauus) QyHKIm?

6. Kax naitte Toukn neperuta rpaduxa pynuua?

7. Kak ripucsamBsarh llepeMeHHBIM 3HAYSHUS U BBIBOJHTH Ha sKkpaH B MathCAD?
8. Kak B cucteme MATHCAD usmenuts GopMar BBIBOJA UHCEN HAa IKpaH?
Tema: "Hceneoosanue dynxyuu”

1. Yro Takoe acumiTora rpapuxa GyHKiun?

2. ITouyeMy IOUCK ACUMIITOT (PYHKIMH CBA3AH C 3a/[auel HaXOMICHHS npenena’?
3. Kax naxonuts npenen ¢pyaxmpn 8 MathCAD?

4. Haxoxienue 9KCTpeMyMOB | Touek neperuba (QyHKIMM, Kak 9Ta 3ajada CBI3aHa ¢ NOHSTHEM

riponsBoanoi? [Touemy?

5. YuacTKi BO3pacTaHus ¥ yORIBAHUS (PYHKIMH, KAK HX HAXOIUTH?
6. O6nacth onpeyenerus GyHKIMN 1 TOUYKY pazphiBa, KaK OHU CBSI3AHBI?
7. Kak malitu TouKH repecedeHus (PYHKIUU ¢ OCSIMU KOOPIAHHAT?
8. ChopmynupyliTe Ipu3HaK YETHOCTH W HEUETHOCTH (DYHKIUH.
9. Kax onpenenars, sistercst i GyHKIAS NTEPHUOMIECcKoi win Het?
Tema: "Mooenuposanue zapmonuseckozo cuznana’
10.  Kakue omeparopsl mnpucpawBaus wHenonesyiorest B MathCAD? Kaxkum m3 Hux  csenyer
HOJB30BATHCS! BHYTPH JOIHUYECKHX ONOKOR?
11.  Kak popmupyercs 6iok mocnenoparenbusix oneparopos B MathCAD?
- 12y Yem ommuyaroTes onepaTops! UK OT ONEepaTopoB BeIOopa?

13.  Kaxue oneparopsr seidopa B MathCAD BuI 3Haere?
14.  Kak ucrionb3oBath onepatops! npepsisanus B MathCAD?

"15. KakoBbl OCHOBHBIC XapakrepucTuku pdposoro curxasa? Yrto Takoe UacTOTa KBAHTOBAHHA H
TAKTOBBIN epros?
16.  Kaxoif curxajg Has3pBacTcs MUIO00OpasHbIM Pa3BEPTHIBAIOIMM HANMPDKEHAEM, JJIS 4Yero OH

UCTIONB3YeTCS ¥ KaK CTPOUTCH?
17. Kaxue BujisI aHAIOTOROR MOJIYJISIIMM BRI 3HAeTe?

18.  Pacckaxute 0 MOTYISTUHOHHLIX (PYHKITHSIX UMITYJIBCHO-MOJYISIIHOHHBIX CXEM.

19.  OpnsoronsipHasg HEPEBEPCUBHASA MONYIANMS C OJHHM H JABYMJ MOMEHTaMH KOMMYTAllHH Ha
nepuoe.

20.  JIByxnonspuasi peBepCHBHAS MOIYJSIHS ¢ OHUM U ABYMs MOMEHTAMM KOMMYTALUH Ha IIEPHOJIE.
21, Kako#l BuJ KOMMYTAIMOHHON MOCIENOBATENEHOCTH HCHONB3yeTes sl GOpMHPOBAHUs
CHHYCOWIANLHOTO BBEIXOJHOIO CUIHANA — OHONONSPHBIH MM JABYXIIOISIPHBIA?

22. OnuoroysipHast  pepepcuBHas  Moayisitusa, Kak  crpourcs Mopenb 9TOH  KOMMYTaIlHOHHOM

TOCIEI0BATEILHOCTH ?
Tema : "Bexmopuwie onepayui'’

23. OnpnuTe MOHSTHS MATPUIA U BEKTOP ¢ TOUKY 3PCHHS JIMHEHHOHN anreOpsl.

24.  Yro Takoe onpeennTeNh ¥ PaHT MaTPUIbI?

25.  Kaxossl colicTa oOparnoil marpuiel? st uero ona HyxHa?

26.  Cucrema juuedinbix anrebpamvyeckux ypapneuuil., Korna cymecTsyer permeHde ¥ Korjga OHO

enuHCTBeHHO? Kpurepnii.

27.  Pacckaxure 00 wmzBecTHRIX Merojlax pewienuss CJIAY. Kakue BO3MOXHOCTH JOIOSHHTEIHHO
npennaraet MathCAD?

28.  JlwmeitHo 3aBHCHMAs ¥ IMHEHIHHO HE3aBHCUMAs CHCTEMA BEKTOPOB. PaHT MATPHIBI CHCTEMBI.

29.  Uro Takoe Oa3uc ¥ KOOPAUHATHI BEKTOPA?

30.  [laifre onpeneneHue CKaJspHOMY B BEKTOPHOMY IIPOM3BEACHHIO BEKTOPOB.

31.  Cobc¢TBeHHBIE YMCIa U COOCTBEHHBIE BEKTOPA MATPUILL.
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32.  BeromuuTte hopMyity ULl BerucieHus cuiisl JIoperiia B MArHUTHOM W 3JIEKTPOMATHATHOM FOJISIK.
Tema: "Jluneiinas anzefpa é npuUnOICEHUU K MOOEIUPOBAHUIO UERECL ROCMOAHHO020 MoKa''

33, Onumure NOHATHS MaTpPULia ¥ BEKTOP ¢ TOUKM 3PEHUS JIMHEHHON anreGpsil.

34.  Uro taxoe ofpenesuTens W PaHr MaTpribI?

35.  Uro Takoe cucreMa TMHEHHBIX alreOpanveckux ypapHeHUH?

36.  Kpurepnit cymecTBoBaHUA ¥ eqMHCTBEHHOCTH petnenus CJIAY.

37.  Kaxossl colicTBa oOparsoit marpuiki? Kax maiitu pemenne CJIAY uepes obparayro Marpuiy?
38.  Meron 'aycca pemenust CJIAY.

39. Paccxkaxxute 00 m3BecTHRIX Metonmax pemeHust CJIAY. Kakue BO3MOXHOCTH JIOTIIOTHHUTENBHO
npeularaetr MathCAD?

40."  Jlmme#Ho 3aBucuMas U TMHCHHHO HE3aBUCHMAs CHCTEMd BEKTOPOB, Palr MaTpubl CHCTEMBI.

41.  Ilpasuno Kpamepa pemenns CJIAY.

42.  Yro rakoe obmee u wactHoe pemenue CIIAY, nmeroweit 6onbine oHOT0 KOpHS?

43.  Chopmynupyiite nepssiii 3axon Kupxroda.

44, 3axon Owma.

45.  Kak BeUHCINTE MOIHOCTH? MOIHOCTS IOTpebuTeNs ¥ MOIHOCTE MCTOYHUKA HAIIPSDKEHHS?
46.  Chdopmynmpyiite BTopoit 3akon Kupxroda.

Tema: " Komnnexcruie evraucnenyd.

47.  Uro rakoe KOMILIEKCHBIE Yncna?

48.  JlexapToBO€ M MOMAPHOE MPCACTABICHHE KOMIUICKCHOTO MHCIIA.

49.  Monyns 1 apryMeHT KOMIUIEKCHOTO YHCIIa.

50.  TpuronomerpryecKas 3armich KOMIUTEKCHOTO YHCIIa,

51.  Tloxasarensuast GopMa 3aTUCH KOMITICKCHOTO YHCTIA.

52.  Apudmernueckue onepanuy ¢ KOMILIEKCHBIMHA YHUCIIAMU (CITOKEHNE, YMHOKEHHAE, JEICHHE).
53. BosgeneHue KOMIUIEKCHONO MHCHA B CTEIEHE.

54.  KopeHb n-HOH CTENCHH H3 KOMITICKCHOIO YHUCHIA.
.55.- CKOIBKO pa3sNUUHBIX KOPHEH TIATOH CTEIIeHH MOXHO H3BJICUb M3 KOMILICKCHOTO YHCITA?

56.  Komrurexcrozrnaunas QyHKIIs,

57.  MHOro3HauHOCTH KOMIUTEKCHBIX GyuKimit. B yem ona cocrout?

58.  Ilpowmssoxgmas xomriekcHoM yrkuuu. Yemosue Komm-Prumana.

59.  TlpencrapneHue rapMOHHUYCCKY H3MEHSIOMIEHCS BEMYHBI KOMILIEKCHBIM YHCIIOM.

60.  Tox u HanpspKeHUE HA AKTUBHOM 3JIEMEHTE LICIIH.

61.  Tox u nanpsxenue B koHgeHcarope. CIBur (paszsl. EMKOCTHOE CONPOTHBIEHHE.

62.  Cuxsur (a3l TOKA M HAPSDKEHHS B KATYIIKE WHAYKTHBHOCTH, HIYKTHBHOE CONPOTURIICHUE.
63.  AKTHBHOE U PCAKTHBHOE COTMPOTHRIICHUE. KOMIIIEKCHOE COTPOTHBRICHMUE.

64.  3akon Oma u 3axoHBI Kupxroda Juis nernu nepeMeHHoro ToKa.

65.  AKTMBHAas, PEaKTHUBHAs U ITOJHASI MOIHOCTE B IIEITH MEPEMEHHOI0 TOKA.

66.  Ilpencrasnenne MOMHOCTH B KOMIUIEKCHOH (opMme. AKTUBHAS M pPEAKTHBHAS COCTABISIOLIHE
MOIIHOCTH.

67.  bamanc MOIIHOCTEH B [IEIH MEPEMEHHOIO TOKA.

4 MeTopu4eckne MaTepHaIbI
M obecneuenns nporecca 00ydeHHs M pPeeHHs 3a/ia4 00yUEHHUS HCIONB3YIOTCS CIENYIOMHUe
MaTCpHaAIbL:
~  MCTOAUYCCKHE MATCPHUABL, ONPENCIAIOHEe IPOUENyPhl OLCHUBAHUS 3HAHMH, yMEHMWI,
HABBIKOB M (WIH) OIBITA AESTENBHOCTH, XapaKTEPH3YIOMMX ATarbl (op-MHPOBAHMS KOMITETEHITHI,
cornacHo 11. 12 paGoueii nporpammbL.

4.1. OcnoBHas Jureparypa
1. Muxampaenxo C.I. Ilpodeccnonansibie MareMaTHueCkue TAKeTH [ DNEKTPOHHBI pecype]:
Yuebroe nocobue / C. I'. Muxansaerko; ToMCKuil TOCYAapCTBEHHbIN YHHBEPCHTET CHCTEM YIIPABICHHUS H
pammosnekTpornky, Kadenpa npoMeIuieHHON MMEKTPOHUKH, — DNEKTPOH. TeKCTORbIe JlaH. — Tomek : [6.
n], 2013. - on-line, 78 c¢. wmn., Tabn. — bubmaorp.: c¢. 74. [DnekrponHsli pecype]. -
http://ie.tusur.ru/content.php?id=444
2. Canuxaes, IOpuit Padasnmpesuu. KomipiorepHoe MojenupoBanue H  IPOSKTHPOBAHME
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[BnexTponnkii pecype] : yaebuoe nocobue / 10. P. Camuxaes; Tomckuit rocynapCTBEHHBIN YHHBEPCHTET
CHCTEM YIPABJICHHS H PATHOIEKTPOHUKH. — DIEKTPOH. TeKCToBEIe JiaH. — Tomek: [6. n.], 2012. - on-line,
94 ¢. [DmexrpomHemi pecypc] - Pexwmm poctyma:  http://edu.tusur.ru/training/publications/2548,
CBOOOHBII.

4.2. lomo/iHUTEILHAS JIMTEPATYpa

1. KoMIbIOTepHBIE TEXHOJIOTHH B HAyKe, 00Pa3oBaHUM ¥ IPOM3BOACTBE EKTPOHHOM TEXHUKH /

Kpyaunun B.B., Tamosuuxuit J0.H., Xomua CJL — Tomck, 2012. — 154 ¢. [OnexrpoHHbIH pecypce] -
Pexxum poctyma: http://edu.tusur.ru/training/publications/967, cBoGoaHBIH.

2. MWuadopmaruxa. Bazossiit xype: YueGuuk mis Bysos / C. B. Cumonosud [u ap

CumonosuY. — 2-¢ w3z, — CII6. : ITurep, 2007. — 639 ¢. (naymuue B 6ubmuorexe TYCYP - 5

4.3. Yuebno-meroauueckoe mocodme u NporpaMMHoe ofecmedenne

2. Muxanmsuenko C.I. Hnadopmanmonnsie texuoyoruu. Yacts 2. IlpodeccnonanbHbe
MaTeMaTHJIecKue IaKeThl [DIeKTpoHHBIM pecypc]: PyKOBOICTBO IO OpraHM3aliiH CaMOCTOSTENbHOH
pabotsr crynentos / C. . Muxansaenko; ToMCK. FoC. YH-T CHCT. YIp. M pajuodeKTporuky, Kadenpa
npoMbIIIeHHoH snexrponnkn — Tomck: TYCVP, 2015, — 128 c. @ um., Tabn., npui. — buGmmorp.: ¢. 97.
[DrexTporHEI pecypce]. - http://ie.tusur.ru/docs/msg/it_2.rar (0ns nposedenus nabopamoprsix pabom)

3. Mensenes, Jmutpuit Cepreeud. KoMIIbIOTEpHBIE TEXHOJIOTMM B HayKe ¥ MPOM3BOACTBE B
006MaCTH 3IEKTPOHHOM TEXHUKH [DNEKTPOHHBIA pecypc]: METOMUYECKHE PEKOMEHIAINH K TPaKTHISCKIM
sauarusm / JI. C. Mensenes, Tomckuif rocyaapCTBEHHBIH YHHUBEPCHTET CHCTEM YIPABJICHUS U
pamuodnexTpoHnky, Kadempa ynpapieHus HHHOBAIMSIME. — DICKTPOH. TeKCTOBEIE JaH. — Tomcek: [6. u.],
2012. - on-line, 30 c. [OnexTponHbIi pecype] - Pexxum JOCTy™a:
http://edu.tusur.ru/training/publications/1855, cBoGORHEIA. (0151 nPoGeden s NPAKMUYECKUX 3AHAMUL)

4, Ilanpmapos, Errennii CranucnaBosmd. KOMIBIOTEpHOE MOIEIAPOBAHUE W TPOCKTUPOBAHUE
SJEKTPOHHBIX MPUOOPOB U YCTPOHCTB [ONEKTPOHHBIM pecypc] @ METONMYECKHE YKa3aHUs IO
camoctostensHoit pabore / E. C. IllammapoB; Tomckuit TrocylapCTBEHHBIH YHHUBEPCUTET CHCTEM
YIIpaB/IeHus U paguodiexTporuke, Kadenpa 3neKTpOHHBIX OPHOOPOB. — DIEKTPOH. TEKCTOBBIC JaH. —
Tomcxk : [6. m.], 2012. - on-line, 16 c. [DnexrpoHHBIH pecypc] - Pexum pocryma:
http://edu.tusur.ru/training/publications/2546, cBOGOIHBIA. (012 nPosedens camMoCmoamenbHol pabomet)

4.4. ba3bl JaHHBIX, HHOOPMANMOHHO CIIPABOYHLIC H NIOHCKOBbIE CHCTEMbI

1. Mathematica. Cucrema xommbloTepHOM anreOpbi  kommanumn — Wolfram  Research.
Odunuanbueii calit xommannm Wolfram Research http://www.wolfram.com. Cnoco6 noctyna:
http://www.wolfram.com/mathematica/.

2. Maple. IlporpaMMuBI NakeT KOMIBIOTEPHOM anre6pol xommanuu Waterloo Maple Inc.
OdunmansHbiit caiT: http://www.maplesoft.com/. Cnoco6 JOCTyIa:
http://www.maplesoft.com/products/Maple/index.aspx.

3. MatLab. ITaker MareMaTMUecKMX § MH)KCHEPHBIX BbrauciIeHUH., OQuUuanbHBI  calT
KOMITaHUH-pa3paboTunKa MathWorks http://www.mathworks.com/. Cnoco6 JIOCTyTIA:
http://www.mathworks.com/products/matlab/.

4, MathCad. CucremMa KOMIBIOTEPHBIX BbaucieHNH, OOHnuanpHb  caliT  KOMIIAHHH-
pazpaboTunka Mathsoft http://www.mathsoft.com/, B cocTaBe PTC Community
http://communities.ptc.com. Crnocob Jocrymna: http://www.mathcad.com/,
http://communities.ptc.com/community/mathcad
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