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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 50  orT « 26 » 4 2018 r

JINCT COI'NTACOBAHU A
PabGouass mporpamMMa JUCHUIUIMHBI COCTaBJIIEHA C Y4YeToM TpeOoBaHUN (denepasbHOTO
rOCyIapCTBEHHOTO 00pa3oBareabHOro craHaapra Beiciiero oopasopanus (PI'OC BO) nmo HampaBieHUIO
noarotoBku (cneruanbHocTH) 11.03.04 DiekTpoHWKa W HAHOANEKTPOHMKA, yTBepKaeHHoTo 12.03.2015
rojia, pacCMOTpEHa U of00peHa Ha 3acenanuu kadempsr [IpD «  » 20 roxma, IpOTOKOJI
Ne .
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI

VYuebnsiii kypc «lIpodeccrnoHanpHble MaTEMAaTHUECKHUE MAKEThD» SIBISETCS BBOAHBIM C TOYKH
3peHust uccienoBanus BosMokHocted CAE cucteM mpogeccHoHaNbHOM MaTeMaTHKH, OH IpecienyeT
CJIEYIOLINE 1IN

* IOJITOTOBUTH 00y4aeMOT0 K MPAKTUYECKOH IEATETBHOCTH B 00JIACTH NIEKTPOHUKH, IPUBUTH EMY
YMEHHUE II0JIb30BaThCsl COBPEMEHHBIM IPOrpPaMMHBIM O0€cle4eHUueM [Uis OBICTPOro IMOJIy4EHUs
Pe3yJIbTaTOB HAyYHBIX U IPAKTUYECKUX BBIYUCIICHUN;

* 00ecrieynTh NPUBSA3KY LIKOJIbHBIX 3HAHUN 110 €CTECTBEHHOHAYYHBIM U TOUHBIM JUCLMILIMHAM K
00BEKTHOMY TPOCTPAHCTBY JJIEKTPOHUKH, YTO IMO3BOJHUT CTYIEHTY MSTKO BIUTHCS B CTYACHYECKYIO
JKU3Hb U JIETKO BOCIIPUHUMATh JJaXKe CI0XKHBINA TEOPETUUECKHUI MaTepra;

* 00ecrneunTh HAMIAAHOCTh TEOPETHYECKOIO Marepualia, U BCEIUTh B CTy[AEHTa YBEPEHHOCTb B
COOCTBEHHBIX CHJIAX.

1.2. 3apaum JUCHUTIIHAHBI

JIns1 BBITIOJTHEHH S YKa3aHHBIX BBILIE LIEJIEN B paMKaxX Kypca pelIaloTcs CICAYIOIINE 3a1a4H:

* IO3HAKOMUTKCS ¢ HauboJee NOMyIIPHBIMU MPOPECCHOHATLHBIMA MaTEMaTUYECKUMH TTaKeTaMH,
3HATh MX CHENU(PUKY U Ha3HAUCHWE, YACHUTh UX CWIBHBIE M CIa0ble CTOPOHBI JJIsi 0OOCHOBAaHHOTO
BBIOOPA TOTO MJIM UHOTO BBHIYUCIUTENHLHOTO MMAKETa B MPOIIECCE PEIICHUs YYeOHBIX U MPO(heCcCHOHABHBIX
3ajad4;

* Ha mpuMmepe onHoro u3 naketoB (MathCAD) neransHO ocBouTth npeanaraemoie CAE cucremamu
npoecCHOHAIBHONH MareMaTHKd BO3MOXHOCTH, KaK B YacTH UHCJICHHBIX pacueToB, TakK W
AQHAIUTUYECKUX (CHMBOJIbHBIX ) BRIYUCIICHUN;

* IMIOJYyYECHHE KOMIICTCHIMH, IIO3BOJISIIOIIMX JIEJIaTh CTPATerHMYECKyl0 OLEHKY pEelIaeMoi
MaTeMaTU4YeCKOW 3aJayd, OCHOBBIBAIOUIYIOCS HA IIOHUMAHUUM U SICHOM IHIPEJICTaBICHUU LU
WCCTIEIOBAHUM M a0CTparupoBaHUU OT IIA0JIOHOB M aJITOPUTMOB MOUCKA perieHuil. [louck KOHKpPEeTHOTro
YHCIIOBOTO pelieHust o0ydaemblit generupyet cucreme MathCAD:;

* IPUMEHHUTH NOJIYYEHHBIEC 3HAHUS U OCBOCHHBI MHCTPYMEHTApPUN Ha MPAKTUYECKUX 3aja4ax W3
KypCOB MareMaTHKu U (PU3UKH;

* OCBOWUTH OCHOBHBIC TIpUEMbI OOpPaOOTKM W TMPEICTABICHHS AKCICPUMEHTAIBHBIX JTAaHHBIX,
MOJTy4YEHHBIX B paMKax y4eOHOTo Mmpoliecca, UCCIe0BATENbCKOM M TIPOhECCHOHANBHOM IS TEIbHOCTH.

2. MecTto aucuuminnbl B ctpykrype OITOIT

Hucnunnuna «I[Ipodeccrnonansupie Mmaremarnueckue makets» (b1.B./IB.1.2) otHOCHTCS K O51OKY
1 (BapuaTuBHas 4acTh).

[IpenmiecTByOMUMHA  TUCHMUIUIMHAMH, (DOPMUPYIOIIMMU  HaYaJIbHBIC 3HAHUS, SIBISIOTCS:
Nudopmarmonnsie TexHoiaoruu, Maremaruka, [IpodeccnonanbHublie MaTeMaTH4ecKre MaKeThl.

[TocnenyomuMu AUCIUTIIMHAMY SIBJISIIOTCS: 3allldTa BBIMTYCKHOM KBaIM(UKAIIMOHHOW paboTHI,
BKJIIOYAss TOATOTOBKY K MPOUEAYpPE 3alIUTHI W MPOLEAYypY 3aliuThl, MeTombl aHaau3a M pacyera
ANIEKTPOHHBIX cxeM, HayuHo-uccnenoBarenbckasi paborta, TeopeTHueckue OCHOBBI AJIEKTPOTEXHHKH,
Teopus  aBTOMaTMueckoro  ympaBleHHs, OHepreTuyeckas OdleKTpoHHKa, [IpodeccroHanbHbIC
MaTeMaTH4YE€CKUE MaKETHI.

3. TpeOoBaHus K pe3yJbTAaTaM OCBOCHHMS JHCIUILIHHBI

[Ipouecc n3yueHust AMCUUIIIMHBI HAIpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIINX KOMIIETEHIINMN |

—  OIIK-2 crocoOGHOCTBIO BBIABIATh €CTECTBEHHOHAYYHYIO CYIIHOCTB MPOOJIEM, BO3HUKAIOIINX
B XOJle MPOQeCCHOHATBHON IESITeNbHOCTH, MPUBJIEKATh JJIS UX PEIICHHs COOTBETCTBYIOIIUI (PU3UKO-
MaTeMaTH4eCKUH ammnapar;

—  OIIK-9 cnocoOHOCTBIO HCIIONB30BATh HABBIKM PAOOTHI ¢ KOMITBIOTEPOM, BJIaJIeTh METOIaMHU
MH(POPMALIMOHHBIX TEXHOJIOTHH, COOJII0aTh OCHOBHBIE TPeOOBaHMS HH(OPMALIMOHHOM 6€30MacHOCTH;

— IIK-1 cmocoOHOCTBIO CTPOUTH MpocTeiimune ¢Gu3NYeckue W MareMaTHYeCKHe MOJIEH
npuOoOpoB, CX€M, YCTPOMCTB M YCTAaHOBOK DJJEKTPOHUKM M  HAHOIEKTPOHUKU  Pa3IMYHOIO
(YHKIMOHAJIBHOTO Ha3HAYECHHUs, a TaKXKe HCIOIb30BaTh CTAHJApTHBIC NPOTPaMMHBIE CpENCTBA HX
KOMITBIOTEPHOTO MOJICIIUPOBAHHUS.
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B pesynbrare u3ydeHus TUCIUTUTMHBI O0YYaIOIIUNACS JOIKEH:

— 3HaTb OCOOEHHOCTH MNPO(PECCHOHATBHBIX MaTeMaTHYeCKHUX IaKeTOB, OCOOEHHOCTH
npuMmeHenuss maremarnueckux CAE-cucrem ans pernieHHs: KOHKPETHBIX 3a7ad; BBIYUCIUTENbHBIE
BO3MOXXHOCTH ITporpammHoro komiuiekca MathCAD.

— yMeThb JaBaTb  CTPAaTerMUecKyl0  OIIGHKY  pellaeMoil  MaTeMaTW4YecKoW  3ajauu,
OCHOBBIBAIONIYIOCS HA MOHMMAHUU M SICHOM TIPEACTABICHUH 1[ETH UCCIICAOBaHUN U abCTparupoBaHUU OT
m1abJIOHOB M aJTOPUTMOB TOMCKA PEIICHMI; MOMCK KOHKPETHOIO YHCJIOBOTO pelIeHUs O0ydaeMbli
nenerupyer cucreme MathCAD. Mcnonb30BaTh OCHOBHBIE 3aKOHBI €CTCCTBEHHOHAYYHBIX IVCIMILIAH B
npodeccuoHanbHON eATeIbHOCTH, MPUMEHATh METOAbl MaTeMaTHUYeCKOro aHaiu3a M MOJEIHPOBaHUS,
TEOPETHUYECKOTO0 M JKCIEPUMEHTAJIBLHOTO uccienoBanus. [IpUMeHSATh BO3MOXKHOCTHM YHUCJICHHBIX W
aHanuTU4YecKuX pacuyetoB B cucteMe MathCAD nis pemieHust mpakTHUECKUX Y4eOHBIX U MHXKEHEPHBIX
3ajay.

— BJAaJeTh HABbIKAMH TPUBJIICUYCHHUS COOTBETCTBYIOIIECTO (PH3UKO-MATEMATHUYECKOTO armapara
JUIS TIOMCKAa peLIeHWs MPUKIAJAHON 3aJaud M TPOBEPKHM CBOUX BBIUMCICHMM TIPU OMOILIU
npoecCHOHANBHBIX MaTeMaTHUYeCKUX cpel. Braaers HaBbIKAMU IUIAHUPOBAHUSI CTPATETMH TOWCKA
pellleHrs TMPaKTUYEeCKUX 3a/ad W HUCIOJb30BaHUS CTAHAAPTHBIX MPOTPAMMHBIX CPEACTB  JUIS
KOMITBIOTEPHOTO MOJICTHPOBAHUS (U3NYECKUX M MATEMaTHYECKHX MOJENeld MPUOOPOB, YCTPOWCTB H
YCTAaHOBOK DSJIEKTPOHUKU M HAHOZJICKTPOHUKU PA3TUYHOrO (PYHKIMOHAJIBHOTO Ha3zHaueHUs. Bnanersb
OCHOBHBIMH METOJIaMH, CITOCO0aMHU M CpelCTBaMU 00paOOTKM MH(OpMAIMU, UMETh HABBIKU PaOOTHI C
KOMITBIOTEPOM KaK CpPEJICTBOM YIPaBICHUS HHPOPMALIUEH.

4. O0beM IMCHMIJIMHBI M BU/IbI Y4eOHOMH padoThl
OO01mmast TPyI0eMKOCTh JUCIUTLINHBI COCTaBIsAET 2.0 3a4eTHBIX SIUHUIIBI U MpejicTaBleHa B Tadimie 4. 1.
Tabnuua 4.1 — Tpy1oeMKOCTb JUCITUILIUHBI

Bunbr yueOHOM e TeIbHOCTH Bcero gacos CemecTpsl
4 cemectp 5 cemectp

AynuTopHBI€ 3aHATHS (BCETO) 12 6 6
Jlekuun 4 2 2
[IpakTnueckue 3aHATHS 8 4 4
CamocTtosTenbHas pabota (Bcero) 56 30 26
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 35 21 14
[ToaroroBka Kk MpakKTUYECKUM 3aHSATHUSAM, 18 6 12
CEeMHHapaM

BrImonHeHne KOHTPOIBHBIX paboT 3 3 0
Bcero (6e3 ax3ameHa) 68 36 32
[TonroroBka u ciaava 3adera 4 4
OO61mas TpyI0eMKOCTb, U 72 36 36
3auetrHble EquHUIIBI 2.0

5. ConepxaHue TMCUMILTUHBI

5.1. Pa3neanl AMCHUILINHBI H BUABI 3aHATHH
Paznensl AMCHUIIITMHBI U BUBI 3aHSATHI MpUBEIeHBI B Tabmuie 5.1.
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Tao6muna 5.1 — Pa3geisl AUCUUIUIMHBL U BUJIBI 3aHATUNA

= = 2§ EE
= £ ¢ 22 5E
- s o o 2 0
HaszBanus pasznenoB quCHMIUIMHBL % ) Q. o 2 S5
= = = 80 Z2E
o, < O ™M o=
£ 3 88 g¢&
4 cemectp
1 Pemenne HenuuelHbIX ypaBHeHuit B MathCAD, 1 3 4 OIIK-2,
YUCJICHHBIN U aHAJUTUYECKUIT METOIbBI OI1K-9,
[1K-1
2 UccnenoBanue GyHKIUNA: 0COOBIE TOYKU, SKCTPEMYMBI, 2 6 8 OIIK-2,
npeaensl GyHKIUH, aCUMITTOTHI OIIK-9,
[1K-1
3 Onepanuu MaTpu4HON anreOpsl U UX peanu3alus B 3 3 OIIK-2,
cpene MathCAD OI1K-9,
ITK-1
4 TIporpammupoBanue B cpeae MathCAD, uccnenoBanue 6 6 OIIK-2,
BHJIOB aHAJIOTOBOW MOAYJIALIUN OIIK-9,
[1K-1
5 MeTozpl penieHus: CHCTEM JIMHEWHBIX alNreOpandecKux 2 6 8  OIIK-2,
YpaBHEHUU OI1K-9,
ITK-1
6 BekropHast reomeTpusi, TMHEWHAs 3aBUCUMOCTD 3 3 OIIK-2,
BEKTOPOB, BBIPOXKI€HHbIE ciayyau perienus CJIAY OIIK-9,
[1K-1
7 3akon Owma, 3akonbl Kupxroda, mpumenenue CJIAY k 1 3 4 OIIK-2,
3aJ1a4yaM pacdeTa Uenu MOCTOTHHOIO TOKa OIIK-9,
[K-1
Hroro 3a cemectp 2 4 30 36
5 cemectp
8 KommnekcHas Mmaremarrka, MHOXKECTBA U (DyHKIIMU Ha 1 2 12 15 | OIIK-2,
KOMIIJIEKCHOM IJIOCKOCTH OI1K-9,
IK-1
9 IlpencraBneHne peakTUBHBIX MJIEMEHTOB LIENU B 1 2 14 17 OIIK-2,
KOMIUIEKCHOM BH/JIE, PACUET LIENU NEPEMEHHOTO TOKa OIIK-9,
[K-1
Uroro 3a cemectp 2 4 26 32
Hroro 4 8 56 68
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5.2. Conep:xkanue pa3aesioB IMCHUNJIMHBI (110 JEKIUSIM)
CopeprkaHue pa3eioB TUCIUATIINH (TIO0 JIEKIMSIM) MPUBEICHO B TadmuIe 5.2.
Ta6nuna 5.2 — ConeprkaHue pas3ie’aoB JTUCITUILINH (10 JICKITHSIM)

HaszBanus pasnenos

Copeprkanue pa3/iesioB JUCHUILIIUHBI (110 JICKIUSIM)

TpymoeMKocTb,

9

dopmupyemblie
KOMIETEHIUU

1 Pemenue HeTMHEHMHBIX
ypaBaenuii B MathCAD,
YHCJICHHBIA 1

aHAJIUTUYECKUIT METOBI

4 cemecTp

[Tepemennsbie u ux 3HaueHuss B MathCAD. Uucnennoe
npezacrasieHue QyHkun. Kopau ypaBHeHUs U HYIH
¢bynkuu. [IpuemMbl OThICKaHUST KOPHEH HETMHEHHOTO
ypaBuenust B MathCAD. DkcTpemymbl (yHKIIMN 1 KOPHU
npou3BoHOM. Kak onpenenuts ydyacTku BO3pacTaHUsI
(yObiBanus) pynknun. Kak HaiiTu TOuku nepernoa
rpaduka Gynkiuu. @opMmar BbIBOA PE3yAbTAaTOB B
cucreme MathCAD.Uto 3Ha4uT riccaeqoBanue QpyHKIHMA
U JUIs1 4ero 3To HyxkHo. O6nacTte onpeneneHus GyHKIMU U
TOYKHU pa3pbiBa, KaKk OHU cBsA3aHbl. [Ipenen pyHkuuu u
npenen nocinenoBarenibHocTr B MathCAD. Haxoxnenue
HKCTPEMYMOB U TOUYEK Tepernda GyHKINHU, KaK 3Ta 3a/1a4a
CBsI3aHa C IIOHATUEM ITPOU3BOJHON. YYacTKu
BO3pacTaHus W yobiBaHus QyHKIUU. TOuky miepeceueHus
GbyHKIMY ¢ ocsiMU KoopAuHAT. [Ipu3Hak yé€THOCTH U
Heu€tHocTH (pyHKmu. [lepruonnyeckas pynkuus. Yrto
TaKoe aCUMIITOTa rpaduka GyHKLIUH, T0YEMY TOUCK
ACHMIITOT (DYHKITUH CBSI3aH C 3a/1a4€il HaXOXKACHUS
npezena.llonsTue BekTopa U MaTpulsl. Marpuna kaxk
CUCTEMA BEKTOPOB-CTPOK U BEKTOPOB-CTOJIOLOB.
Apudmerndeckre orepaluy ¢ BEKTOpaMH U MaTpULIAMH.
Jlunelinas 3aBUCUMOCTD (HE3aBUCHMOCTD) BEKTOPOB.
Onpenenurenb MaTPUIbl, PAaHT MaTPUILIbL,00paTHas
MaTpuIia. JKBUBAJICHTHBIEC MPE0OPa30BAHUS MATPHIL.
Mertozas! pabotsl ¢ Marpuniamu B MatCAD.OnepaTtopHblii
610k B MatCAD. Oneparopsl npucBauBaHus, Kak UMU
CJIeZyeT MOJIb30BAThCSI BHYTPH JIOTHYECKUX O0KOB. Uem
OTJIMYAIOTCS OTEpaToOpPhI IIUKJIA OT OIEPaTOPOB BHIOOPA.
Oneparops! mpepsiBanust B MathCAD. CpoiicTBa
rapMOHMYECKOT0 curHayia. KakoBbl OCHOBHBIE
XapaKTepUCTUKU LIU(PPOBOTro CUTHAJIA, YTO TAKOE YaCcTOTa
KBaHTOBaHMS U TaKTOBBIN nepuoa. HecunycounanbHbie
nepuojrueckue curnainsl. [Innoobpasnoe
pa3BepThIBaIOlee HANIPSHKEHUE, ISl 4YETO OH
UCIIOJNIB3YETCS U KaK CTPOUTCS. Bubl aHanorosoi
MoTyTsIMK. MoaynsiunoHHbIe GYHKIIMA UMITYIbCHO-
MOJIYJISIIUOHHBIX CXEM.

HUroro

-

OIIK-2,
OIIK-9,
I1K-1

7 3axon Oma, 3aKOHBI
Kupxroda, npumenenue
CJIAY k 3apagam pacuera
LENU MOCTOSHHOTO TOKa

Cucrema TMHEHHBIX anreOpanyecKux ypaBHEHUN
(CJIAY). Jluneiino 3aBucHMasi ¥ IMHEWHO HE3aBUCUMAS
cucrteMa BeKTOpoB. Panr marpuusl cuctemsl. Kputepuii
CYLIECTBOBAaHMS U €AMHCTBEHHOCTH perienust CJIAY.
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Hroro 3a cemectp

Ornpenenurens, paHT MaTPUIIBl KCBONCTBA 00paTHOM
marpulsl. [Touck pemenus CJIAY npu nomomu
obparHoit marpuiiel. Meron ["aycca pemenust CJIAY.
[TpaBuno Kpamepa pemenus CJIAY. OOuiee 1 yacTHOE
pemenue CJIAY, umeromeii 60JbIIe OJJHOTO KOPHS.
Berpoennsie pyakiun MathCAD nist perenus
CJIAV.Ilonarus MaTpuiia U BEKTOP C TOUKU 3PEHUS
TuHEWHOU anreOpbl. OnpeaenuTeNh U paHT MaTPUIBL.
JIuneliHo 3aBHCHMas U JIMHEWMHO HE3aBUCHUMAas CUCTEMA
BEKTOpPOB. UTO Takoe Oa3uc U KOOpAMHATHI BEKTOPA.
CxansgapHoe U BeKTOpHOE npou3BeneHue. CBoiicTBa
BEKTOpHBIX onepanuil. CoOCTBEHHbIE YHCIa U
coOcTBeHHBIEC BeKTOpa Marpullbl.JInHeiHas anrebpa B
IPUJIOKEHUH K MOAEIMPOBAHUIO LIENIEH TOCTOSHHOTO
TOKa. DIIEMEHTHI LIENH MOCTOSHHOTO ToKa. MlcTouHuKN
HaIpPsDKEHUS U UCTOYHUKYU ToKa. CONpOTHUBIIEHUE y4acTKa
nenu. 3akon Oma. 3akonbl Kupxroda. Dueprus u
MoIHOCTb. PaboTta yuacTka nenu. MomHocTb
noTpebIeHHast U MOIIIHOCTh HCTOUHUKA HAIPSIKCHHUSL.
bajlanc MOIITHOCTEN B LIENU TOCTOSHHOIO TOKA.

Hroro

5 cemecTp

8 KommiekcHas
MareMaTHKa, MHOKECTBA
U QYHKINH Ha
KOMIIJICKCHOM IIIOCKOCTH

9 TlpencraBnenue
PEaKTUBHBIX JIEMEHTOB
e B KOMIIJICKCHOM
BUJIE, pacyeT Lenu
MIEPEeMEHHOTO TOKa

KominiexkcHble Yrciia M KOMIICKCHAS IIOCKOCTb.
JlexapTOoBO U MOJSAPHOE MPEACTABICHUE KOMILIEKCHOTO
yucia. Moayinb U apryMeHT KOMIIJIEKCHOTO YKCIa.
Tpuronomerpuyeckas 3aMch KOMIIEKCHOTO YHCIIA.
[TokazarenbHas popma 3amMcyu KOMIUIEKCHOTO YHUCIIA.
Apudmerndeckre onepanu ¢ KOMIJIEKCHBIMU YUCIIaMU
(cmoxxeHue, yMHOXKEHUE, Jiefienne). Bo3senenue
KOMIIJIEKCHOTO YHCJIa B CTeneHb. KOpeHb n-HOM cTeneHu
13 KOMIUIEKCHOTO uncia. CKOJIBKO pa3jIMvHbIX KOPHEH n-
HOH CTEIIEHU MOXKHO M3BJICYb M3 KOMILICKCHOT'O YHCla U
noyemy. KomruiekcHo3HauHast QyHKITHS.
MHOro3Ha4HOCTh KOMITJIEKCHBIX QyHKUUN. B uem ona
coctout. [Ipon3BogHas KOMIUIEKCHON (YHKIIMH. YCTIOBHE
Kommu-Pumana.

Hroro

[IpencraBneHne rapMOHMYECKH U3MEHSIOIIEHCS
BEJIMYMHBI KOMIUIEKCHBIM YUCJIOM. TOK M HaNpsKEHHUE Ha
AaKTUBHOM 3JIEMEHTE IlenH. TOK U HalpsiKeHHE B
KoHzieHcarope. Casur ¢a3bsl. EMKOCTHOE COPOTHBIIEHHE.
CnBur ¢a3bl TOKa ¥ HaIIPSKEHUS B KaTyIIIKe
MHAYKTUBHOCTHU. IHIYyKTUBHOE CONPOTHUBIICHUE.
AKTHBHOE U peakTUBHOE collpoTuBieHune. KoMiekcHoe
comnpotuBienue. 3akoH Oma u 3akoHbl Kupxroda s
L[N MIEPEMEHHOT0 TOKAa. AKTUBHAs, peaKTUBHAS U
II0JIHAs! MOIIHOCTD B LIENIM IIEPEMEHHOIO TOKA.
[IpencraBieHne MOIIHOCTH B KOMIUIEKCHOM Qopme.
AKTHBHAsI U PEaKTUBHAs COCTaBIISAIOLINE MOIIHOCTH.
bananc MontHocTeM B IENH MEPEMEHHOTO TOKA.
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Hroro

Hroro 3a cemecTp

Hroro

5.3. Pa3nesbl AMCHMILIMHBI M MEKIMCHMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMH (TPeAbLTYIIUMHU)
U oOecneynBaeMbIMU (MOCJAEAYIONIUMHU) JUCHUIIIMHAMUA

Paznenbl guctuIiiHbBl M MEKAMCHUIUIMHAPHBIE CBSI3U C OOCCHEYMBAIOMIMMU (TPEIBIAYIIMMHU) U

obecrnieurnBaeMbIMHE (TTOCIICAYIOIIMMH ) TUCIUTUTMHAMY TIPEICTaBICHBI B Ta0mume 5.3.

Tabnuna 5.3 — Pa3aensl AMCIUTUIMHBI 1 MEXKIUCITUTIIMHAPHBIC CBS3U

Ne paznenoB qaHHOW MUCHMIUIAHEL, IJIs1 KOTOPBIX HEOOXOIMMO U3YUYCHHE
HayMeHOBaHUE TUCIUILIMH o0ecIeunBaroInX U 00eCIIeUNBAEMBIX JUCIIUIIINH

1 2 3 4 5 6 7 8 9

[IpenmecTByromMMe TUCIUTLTAHBI

1 UudopmanmonHsie
TEXHOJIOTUH

+ + + +

2 Maremaruka + + + + + + + + +

[Tocnenyromuye AMCUUTUIAHBI

1 3amuTa BBITYCKHOMN
KBATM(UKALIMOHHON pabOTHI,

BKJIIO4as MOATOTOBKY K + + + + + + + + +
MpOLIEIype 3AIUTHI U
MPOLEAYPY 3aLUTHI
2 MeTto/bl aHaIM3a U pacuera
+ + + + + +
ANEKTPOHHBIX CXEM
Hayuno-u BaTeILCKas
3 HayuHno-uccienoBareibcka + + + + + + + + +
pabora
4 TeopeTn4eCKUe OCHOBEI
p + + + + + +
AIEKTPOTEXHUKHU
5 Teopus aBTOMaTHYECKOT
cop 0 ecKoro + + + + + + +
yIpaBJIEHUS
HepreTuyeckas
6 OuepreTnecka + + + + + + + + +

QJICKTPOHUKA

5.4. CooTBeTcTBHE KOMIIETEeHIN, (pOpMHUpPYyeMBbIX NPH U3YYEeHUHU AUCHHUILINHBI, 1 BUAOB 3aHATHH
CootrBercTBUE KOMMETEHUUH, (OPMUPYEMBIX TMPH HW3YYEHUU JUCLUIUIMHBIL, W BUJOB 3aHATUH
IpezcTaBiIeHo B Tabmuie 5.4.

Tabmuua 5.4 — CooTBeTcTBUE KOMIETEHUUH, (GOPMUPYEMBIX NPU HM3YYEHMM JHUCUUIUIMHBI, U BHU/IOB

3aHATUN
§ Bunrl 3anstuit
=} .
o) = Q
5 g & S DopMbI KOHTPOJIS
= Q ¥ .
= = < =
S e <
2 = ©
OIIK-2 + + + KontponbHas padora, OT4eT 10 MHAWBUIYAILHOMY 33JJaHHIO,
Omnpoc Ha 3ansATHAX, Tect, OTUET N0 MPAKTUYECKOMY 3aHATHIO
OIIK-9 + + + KoutponbHas pabora, OT4eT o MHAWBUIYAIEHOMY 33JJaHHIO,
Omnpoc Ha 3aHsATUsX, Tect, OTYeT Mo NPaKTUYECKOMY 3aHATHUIO
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IK-1 + + KonTponsHas paborta, OT4eT 110 HHANBUIYATLHOMY 3a/1aHHIO,
Omnpoc Ha 3aHaTHX, Tect, OT4eT N0 NPaKTUYECKOMY 3aHATHUIO
6. UnTepakTHBHBIE MeTOABI M GOPMbI OPraHU3aLMU 00yYeHUS
He npenycmotpeno PVYII.
7. JIaGopaTtopHbie padoThI
He mpenycmorpeno PVYIL

8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)

HanmeHnoBaHue MpakTHYECKUX 3aHATHIA (CEMUHAPOB) PHUBEACHO B Tabiuie 8.1.
Tabnuua 8.1 — HaumeHoBaHUE NIPAaKTUYECKUX 3aHATHI (CEMUHAPOB)

Hazsanus Pas3aciioB

HaumeHnoBaHue mpakTHUECKUX 3aHATUN (CEMHHAPOB)

4 cemectp

TpynoeMKocCTb,

9

dopMUpyeMbIe
KOMIETEHIUU

2 Uccnenosanue
byHKIHiT: 0coOBIe
TOYKHU, IKCTPEMYMBI,
npeaens GyHKIUH,
ACHMIITOTHI

5 Meronpb! pemeHus
CHCTEM JIMHENHBIX
anreOpanvecKux
ypaBHEHUU

Uto 3HAYUT HccleoBaHue PYHKUUN U TSl 4ETO 3TO HYKHO.
O6nacte onpeneneHust GyHKIUN ¥ TOYKH pa3pbiBa, KaK OHU
cBsizanbl. [Ipenen pyHKuMU U npeaen nocaea0BaTeIbHOCTH
B MathCAD. HaxoxneHne 3KCTpeMyMOB U TOYEK reperuda
(GyHKIMH, KaK 9Ta 3a7a4a CBsI3aHa C MOHSATHEM
MIPOU3BOJHOM. YYaCcTKU BO3pACTaHUs M YObIBaHUS (DYHKIIUH.
Touku nepeceyenust yHKUUU ¢ ocamMu koopauHat. [Ipuznak
4éTHOCTU M HeU€THOCTH QyHKIMH. [Tlepnoamueckas
¢byukus. Uro Takoe acumnroTa rpaduka QyHKINUN, TOYEMY
MOMCK aCUMIITOT ()YHKIIMH CBS3aH C 3a/1a4eii HAXOXKICHUS
npenena.Oneparopusiii 6ok B MatCAD. Onepatopsl
IIPUCBaUBAaHMs, KAK UMHU CJIEYET M0JIb30BaThCs BHYTPU
JIOTUYECKUX OJIOKOB. UeM OTIMYaI0TCs OMepaTophl UK OT
onepatopoB BeiOopa. Oneparops! mpepbiBanus B MathCAD.
CBolicTBa rapMOHHYECKOT0 CUrHana. KakoBel OCHOBHbIE
XapaKTepUCTUKH LIU(PPOBOrO CUTHAJIA, YTO TAKOE YacToTa
KBaHTOBaHMS U TaKTOBBIN nepuona. HecunyconaanbHbie
nepuoanyeckue curnaisl. [lunoobpazHoe pa3BepTriBarolee
HaNPsDKEHUE, ISl YETO OH UCTOJIb3YETCs U KaK CTPOUTCS.
Bupl ananoroBoit Mmogynsiiiui. MoaynsiiiMoHHbIE GYHKITUN
UMITYJIbCHO-MOAYJIALIUOHHBIX CXEM.

Hroro

Cucrema nuHelHbIX anreOpandeckux ypaBaenuit (CJIAY).
TeopeMsl 0 CylIECTBOBAHUH U €IMHCTBEHHOCTH PEILICHUS
CJIAY. OcHoBHas u pacmmpennas marpunia CJIAY. Meron
I'aycca. IIpaBuno Kpamepa. Pemenne CJIAY uepes
obparnyro marpuity. Cpencrsa MathCAD nins pemenust
CJIAY.JIuneitnas anreOpa B IpUIOKEHUH K
MOJIEIIMPOBAHUIO IIeTIel TOCTOSTHHOTO TOKA. DJIEMEHTHI 1IeTH
MIOCTOSIHHOTO TOKA. VICTOYHMKYN HaNpsHKEHUs U UCTOUHUKH
Toka. COmpoTHBIIEHUE y4acTKa 1enu. 3akoH OMa. 3aKOHbI
Kupxroga. Dueprus u moutHocts. Pabora ydyacTtka nemnu.
MouHoCTh OTpedeHHas! U MOIIHOCTh UCTOYHHKA
HanpspkeHus. bananc MOIHOCTEN B LIENTH TOCTOSSHHOTO
TOKa.

N

OIIK-2,
OIIK-9,
I1K-1

OIIK-2,
OIIK-9,
I1K-1
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Htoro

Hroro 3a cemecTp

KOMIIJICKCHOM BHJIC,
pacucT Lemu
MEPEMCHHOT'O TOKa

¢a3el. EMkocTHOE conporuBnenue. CIBUT a3kl TOKa U
HaIpsKEHUS B KaTYyIIKe UHIAYKTUBHOCTH. IHIyKTUBHOE
COMPOTHUBJICHUE. AKTUBHOE U PEAKTUBHOE COMIPOTUBIICHUE.
KommnekcHoe conporupiienue. 3akoH OMa 1 3aKOHBI
Kupxroda s mernu nepeMeHHOTO TOKa. AKTHBHAs,
pEaKTHBHAs U MOJIHAs MOUTHOCTh B LIENU IEPEMEHHOTO
Toka. [IpecraBieHe MOIITHOCTH B KOMIUIEKCHOHM (opMme.
AKTHUBHAs U pEaKTUBHAs COCTABJISIIOLIME MOIIIHOCTH.
bananc MongHoCTEM B IENH NEPEMEHHOIO TOKA.

Hroro 3a cemectp

Hroro

5 cemectp

8 KomrmuiekcHas OcnoBa Teopuu yucen. KommiekcHas maocKoCTb. OIIK-2,
MaTeMaruKa, JlekapToBa u noJisipHasi cucTeMa KoopauHar. Moayib u OIIK-9,
MHOXeCTBA M (DYHKIIMK apryMEHT KOMIUIEKCHOTO yKcia. JlekapToBo, I1K-1
Ha KOMILUIEKCHOU TPUTOHOMETPUYECKOE U MTOKA3aTEIbHOE IPEICTABICHUE
MJIOCKOCTH KOMILIEKCHOTO yucia. Onepanuu ¢ KOMIUIEKCHBIMU

yucnamu. KopeHps n-HOM CTeneHn U3 KOMIUIEKCHOTO YKCIIa,

HEEIMHCTBEHHOCTh KOMIUIEKCHBIX (hyHKIMH. KomriekcHbIe

(GyHKIMH, METOJ] rpaduecKoro MpeacTaBIeHUs

KOMIUIEKCHOU (DyHKIIMH, 00pa3 MHOXKECTBA.

Hroro
9 IlpencraBnenue [IpencraBnenue rapMOHMYECKU U3MEHSIOIIEHCS BETUYUHBI OIIK-2,
PEaKTUBHBIX KOMIUIEKCHBIM YMCJIOM. TOK M HanpsKEHWE Ha aKTUBHOM OIIK-9,
3JIEMEHTOB LIENHU B anemMeHnTe nenu. Tok u HanpshbkeHue B KonjeHcarope. CiBur [1IK-1

Hroro

9. CamocrosiTesibHAsA padoTa

Bunsl camocrosTenbHOR pabOThl, TPYAOEMKOCTh U (OpPMUpYEMble KOMIIETEHIMHM IPEICTaBICHbl B

tabnuue 9.1.
Tabnuna 9.1 — Buasl caMmocTosiTeIbHON paboThl, TPYAOEMKOCTh U POPMUpPYEMble KOMIETEHLIUU
s B
2 = g
. o O T
Buner camocTosTenbHON S . 20
HasBanns paznenos 3 S0 @DOopMBI KOHTPOJIA
paboTsl < S 2
= g =
Y 9 g
= S
4 cemectp
1 Pemienue Henuuennbix  [IpopaboTka JTEKIIMOHHOTO 3  OIIK-2, Omnpoc Ha 3ausaTusX, Tect
ypaBHeHuii B MathCAD,  marepuana OIIK-9,
YUCIICHHBIN 1 § Wroro 3 ITK-1
AHATUTUYECKUN METOIBI
2 UccnenoBauue IToaroroBka k 3 OIIK-2, Ompoc Ha 3aHATHAX, OTYET
GyHKIMIA: 0cOObIe TOUKH, MPAKTUIESCKUM 3aHSATHUSM, OIIK-9, mo uHAUBUIYATHHOMY
3KCTPEMYMBI, TPEAEIBI CeMUHapaMm IIK-1  3amanuto, Tect
(byHKUMiL, ACUMITOTHL [TpopaboTKa JEeKIIMOHHOTO 3
Mmarepuasa
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Hroro

3 Onepanuu MarpuyHori  [IpopaboTka JEKITMOHHOTO OIIK-2, Omnpoc Ha 3aHsTHSX, Tect
anreOpsl U UX peanu3aliis Marepuasa OIIK-9,
B cpene MathCAD Vroro [IK-1
4 [IporpammupoBaHue B BbINogHEHHE KOHTPOJIBHBIX OIIK-2, KontponbHas padota, Onpoc
cpene MathCAD, pabot OIIK-9, na 3amsTusx, Tecrt
HCCHeHOBanHe BUAOB [TpopaboTka JIEKIIMOHHOTO 3 [K-1
AHANIOTOBOH MOIYIAUAK |\ avenyrana

Hroro
5 MeTojpl pelieHus IToaroroBka k OIIK-2, Omnpoc Ha 3aHsaTusax, OTder
CUCTEM JIMHENHBIX [IPAaKTUYECKUM 3aHATHUSM, OIIK-9, mo nHAMBHIYATbHOMY
anreOpanvecKux ceMHHapam IIK-1  3amanuro, Tect

BHEHU I

YpaBHC [TpopaboTka JIEKIIMOHHOTO 3

Mmarepuasa

Hroro
6 Bexropnas reometpusi, I[IpopaboTka JIEKIIMOHHOTO OIIK-2, Omnpoc Ha 3aHsTHSX, Tect
JMHEHHas 3aBUCHMOCTh  Marepuaa OIIK-9,
BEKTOPOB, BHIPOXKICHHBIC 1. 3 [K-1
cinyyau pemenust CJIAY
7 3akoH Oma, 3aKOHBI [IpopaboTka JIEKITMOHHOTO 3  OIIK-2, Omnpoc Ha 3ausaTusx, Tecrt
Kupxroda, mpumenenue  marepuala OIIK-9,
CJIAY k 3agauam pacuera Vrtoro 3 IK-1
LENU MOCTOSHHOTO TOKa
Hroro 3a cemectp 30

5 cemectp

8 KommnekcHast [ToaroroBka k 6  OIIK-2, Ompoc Ha 3ansaTHsAX, OTUET
MaTeMaTHKa, MHO)KeCTBA U TIPAKTUYECKUM 3aHSTUSIM, OIIK-9, mo uHIUBUIYaATHHOMY
(GyHKIIMM Ha KOMIUIEKCHOM CeMHHapam IIK-1  3apganwuto, Tect
fLIoCKoCTH [TpopaboTka ITeKIIMOHHOTO 6

Mmarepuasa

Uroro 12
9 Ilpencrasnenue ITonroroska k 6  OIIK-2, Omnpoc Ha 3aHaTUAX, OTUET
PEaKTHBHBIX JIEMEHTOB  MPAKTHYECKUM 3aHSITHUSM, OIIK-9, 1o WHIUBUIYATHBHOMY
[ENU B KOMIUIEKCHOM ceMuHapaM [IK-1  3aganwuto, Tect
BY, YeT [eTn

A€, pacter 1e [TpopaboTka JIEKIIMOHHOTO 8

MEPEMEHHOTO TOKA MaTepHana

Uroro 14
Hroro 3a cemectp 26

IToaroroBka u chada 3adeTa 4 3ayer
Hroro 60
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10. KypcoBoii npoexkT / KypcoBasi padora
He npenycmotpeno PVYII.

11. PeiiTuHrOBasi cucTeMa JJIsl OLEHKH YCIIeBaeMOCTH 00y4YaroIIMXcst
PeiiTuHroBas cucrema He UCIIOIB3YETCA.

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITUOHHOE O0ecnieyeHue TUCHUIINHBI

12.1. OcHoBHas IUTEpaTypa
1. Muxanpuenko Cepreii [ennagpeBud HMuHpOpMmanmoHHOEe oOecriedeHHe 3ajad pacdyera u
MIPOCKTUPOBAHUS AMEKTpUUEeCKUX cxem: MoHorp. / C. I. Muxansuenko. — Tomck: M3a-Bo Tomck. roc. yH-
Ta CUCTEM YIIp. U paarodnekTpoHuku, 2016. — 200 c. : wi., Tabn. — bubmuorp.: c. 192. [DnekrpoHHbBII
pecypce] - Pesxxum noctyma: http://ie.tusur.ru/docs/msg/io.rar (gara oopamenus: 27.06.2018).

12.2. lonotHuTEILHAS IUTEPATypa

1. KommnbroTepHble TEXHOJIOTUU B HayKe, 00pPa30BaHUH M MPOU3BOACTBE AIEKTPOHHON TEXHHUKH /
Kpyunnun B.B., TanoBunkuii FO.H., Xomuu C.JI. — Tomck, 2012. — 154 c. [DnexkrpoHHblid pecypc] -
Pesxum noctyna: http://edu.tusur.ru/training/publications/967 (nara obparuenus: 27.06.2018).

2. MWudopmaruka. bazoseiit kypc: YueOnuk mis By3oB / C. B. CumonoBuu [u ap.] ; pen. C. B.
Cumonoswu. — 2-¢ uzn. — CII6. : I[Turtep, 2007. — 639 c. (Hanmuuue B 6udmuoreke TYCVYP - 57 3k3.)

3. Muxansuenko C. I. IIpodeccronanpupie MareMarnueckue makeTbl. JlabopaTropHslii
npaktukym / C. I. Muxansuenko; TOMCKHH TOCYIapCTBEHHBIH YHHBEPCHTET CHCTEM YIIPABICHHS H
paauosnexkTponnku, Kadenpa npomsbinuiennoit anexkrponuku — Tomck: TYCVYP, 2017. — 84 c.: uin., Tadn.,
puJL. — buGmmorp.: c. 65. [DnexTpoHHbII pecypc] - Pexum JOCTYyTIA:
http://ie.tusur.ru/docs/new/lab/pmp/l_pmp.pdf (gara obpamenus: 27.06.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCO0U

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOU

1. Uudopmanuonnsie texnonoruu. Yacte 2. I[IpodeccnonanbHble MareMaTH4YeCKHE MaKeThI:
PykoBOACTBO 1O OpraHu3aiuy caMoCTOsATeIbHON padoThl cTyaentoB / C. I. Muxansuenko; Tomck. roc.
YH-T CUCT. YIIp. U paaunosnekTponuku, Kadenpa npomsrnenHoi anekrponuku — Tomck: TYCVYP, 2016. —
128 c¢. : wn, Tabm., mpwi — bubmuorp.: c. 97. [OnexTpoHHBIH pecypc] - Pexum pocryma:
http://ie.tusur.ru/docs/msg/it_2.rar (nara oopamenus: 27.06.2018).

2. Muxanpuenko C. I'. TlpodeccuonanbHbie MaTeMaTUYeCKUe MaKeThl. Y4eOHO-METOANYECKOE
nmocobue 1o mnpoBeAcHUIO mpakTudyeckux pabor / C. I. Muxansuenko; ToMckuii rocymapcTBEHHBIN
YHUBEPCUTET CHCTEM YIPABIECHUS U paauo31eKTpoHukH, Kadenpa NpoOMBINUIEHHONW 31EKTPOHUKH —
Tomck: TYCVYP, 2017. — 86 c. : un., Tabn., npui. — bubauorp.: c. 72. [OnexTpoHHBIN pecypc] - Pexum
nocrtyna: http://ie.tusur.ru/docs/msg/pmp_ump.pdf (gara obpamenus: 27.06.2018).

12.3.2. YuyeOHo-MeTOAUYECKHE OCOOUS 1151 JIMI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHM 310POBbS U
UHBAJHI0B

VY4eOHO-MeToquecKrue MaTepuaibl s CaMOCTOSATENIbHOW U ayIUTOPHON paboThl 00y4aroNuXCs
U3 YHCIIA JIUI C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBbSI I MHBAIUIOB TPEIOCTABISIOTCS B (popMmax,
alanTUPOBAHHBIX K OTPAaHMYCHUSIM UX 37I0POBbs M BOCHIPUATHUS UH(DOpMAILIHH.

JI1s1 IMI ¢ HAPYUIEHUSIMH 3PeHUst:

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA,;

- B [Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HAPYIIEHUSIMM CJIyXa:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B Tie4aTHou opme.

JI1s1 JIMI ¢ HApyLIeHUSIMM ONIOPHO-ABUTaTeJLHOI0 annapara:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

— B Ie4aTHo opme.

12.4. IIpo¢eccnonaibHbIe 0a3b1 JAHHBIX U HH(POPMALIHOHHBbIE CIIPABOYHbIE CHCTEMbI
1. https://lib.tusur.ru/ru/resursy/bazy-dannyh

2. http://protect.gost.ru/

3. https://elibrary.ru/defaultx.asp
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13. MarepuajibHO-TEXHUYECKOe o0ecredeHue M CIUIIMHBI U Tpedyemoe NporpaMMHoe
ob0ecrnieyenune

13.1. O0mue TpeGoBaHNs K MATEPHAIBLHO-TEXHHYECKOMY M IPOrPAMMHOMY 00ecne4eHH 0
AUCHMILTUHBI

13.1.1. MaTepuabHO-TeXHUYECKOE H MPOrpaMMHoOe o0ecrnedyenne A5 JeKUHMOHHBIX 3aHATHI
Jns mpoBeneHusl 3aHATHM JEKIIMOHHOTO THIIA, TPYNIOBBIX M WHAWUBUIYAJIbHBIX KOHCYIbTALUM,
TEKYIIEro KOHTPOJIS M NMPOMEXYTOUHON aTTeCTAllMH HCIIOIb3YeTCsl ydeOHasi ayTUTOpUsS C KOJINYECTBOM
MOCAJOYHBIX MECT HEe MeHee 22-24, 000opynoBaHHas JOCKON M CTaHAAPTHON yueOHOM Mebemnbio. MiMeroTcs
JIEMOHCTPAIIMOHHOE 000pyIOBaHHE M Yy4eOHO-HAmIsAHBIE MOCOOHS, OOECHeYMBaIOIIMEe TEMaTH4eCKue
HWJUTIOCTPALUH 110 JICKIIMOHHBIM pa3acjiaM JUCHUIIIINHBI.

13.1.2. MarepuaJibHO-TeXHHYECKOEe U IPOrPaAMMHOe o0ecredyeHue sl MPAKTUYeCKUX 3aHATH I

Brruncnurensnas nadoparopus / KomnbroTepHblii kitacc

yueOHasi ayauTOpUs JUIS MPOBEICHUS 3aHSATHI IMPAKTUYECKOTO THIA, ydeOHas ayquTOpHs IS
MIPOBEICHUS 3aHATUN Ta0OPAaTOPHOTrO TUIIA, yueOHas ayIUTOPHS IJi MPOBEICHUS 3aHATHI CEMHUHAPCKOTO
THUIIA, TTOMENICHUE AJIsI KYPCOBOTO MPOSKTUPOBAHUS (BBIMIOJTHEHUS KYPCOBBIX paboT)

634034, Tomckas obnactp, . Tomck, Bepmununa ynuna, a. 74, 3016 ayz.

Onucanue uMeroIerocs 000pya0BaHus:

- [lepconanbHbie KOMIBIOTEPHI (16 1MIT.);

- UaTepakTuBHas nocka — «Smart-board» DVIT (1 mrt.);

- Mynsrumenuiinsiii npoextop NEC (1 mT.);

- Kommutekt cienmnanu3upoBanHol yueOHOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpammMHuoe obecnieueHue:

— ASIMEC

— Far Manager

— Google Chrome

— LTspice 4

— LibreOffice

— PTC Mathcad13, 14

— Windows XP Pro

BoruncnurensHas naboparopust

yueOHasi ayauTOpus JUIs MPOBENCHHS 3aHATHI MPAKTHYECKOTO TUIA, ydeOHas ayauTOpHs IS
MIPOBEJICHUS 3aHATUI TaOOPATOPHOTO THIIA, YaeOHAS ayUTOPHS JJIS MPOBEICHUS 3aHATHH CEMHUHAPCKOTO
THUIIa, TTOMEIIEHKE AJIs1 KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHUS KYPCOBBIX PadoT)

634034, Tomckas obmacte, T. Tomck, Bepmmauna ynuna, a. 74, 2016 ayu.

Onucanue uMeronierocs 000py10BaHuUs:

- [IepconanbHble KOMIBIOTEPHI (16 1IT.);

- UuTepakTuBHas nocka — «Smart-board» DVIT (1 mt.);

- Mynsrumenuniinbiii npoextop NEC (1 mr.);

- Kommnekr cnenuanu3upoBanHoi yueOHo# mebenu;

- PaGouee mecto npenonasares.

[TporpamMmmHoe obecrieueHue:

— Asimec

— Far Manager

— Google Chrome

— LTspice 4

— LibreOffice

— PTC Mathcad13, 14

—  Windows XP

13.1.3. MarepuaJIbHO-TeXHHYECKOE M IPOrPaMMHOe o0ecredyeHne I CaMOCTOATEJIbHOM padoThl
Jnis caMoCTOsTEeIbHON pabOThl MCHONB3YIOTCS y4eOHbIe ayIUTOPHH (KOMITBIOTEPHBIE KIIACChl),
PacIoIOKEHHBIE IO aipecaMm:
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- 634050, Tomckast o6macTb, . Tomck, Jlennna npocriekT, 1. 40, 233 ayn.;

- 634045, Tomckas obmacTs, T. Tomck, yi. KpacHoapmeiickas, 1. 146, 201 aygx.;

- 634034, Tomckast o6nacTs, . Tomck, Bepmauna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ynuia, 1. 74, 207 ayn.

CocraB 000pyn0OBaHuUs:

- yueOHast meOerb;

- komnbioTepsl kiaacca He Huxe [I9BM INTEL Celeron D336 2.81T1. - 5 it

- KOMIThIOTEPHI TOAKIIOYEHBI K ceTh «MHTepHEeT» M 00eclneyuBaloT AOCTYI B AJICKTPOHHYIO
nH(OPMAITMOHHO-00Pa30BaTEeIILHYIO CPely YHUBEPCUTETA.

[TepedeHp mporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

13.2. MarepuajibHO-TeXHHYECKOe oOecreyeHre TUCUUIIIMHBI JIS JIMI C OTPAHUYEHHbIMU
BO3MO’KHOCTSIMH 310POBbSI  HHBAJIH/10B

OcBocHME IUCUUIUIMHBI JINIAMU C OTPAHWYEHHBIMU BO3MOYKHOCTSIMM 310POBbS W HWHBAJIUIaMU
OCYILIECTBIISIETCS C UCIIOIb30BAHUEM CPEJCTB O0YUEHUS OOIIEro U CIENUAIbHOTO Ha3HAYEHHUS.

[Tpr 3aHATHAX € OOydYarOUIMMHUCSA € HAPYLIEHHSIMH CJIyXa [PEeJyCMOTPEHO MCIIOIb30BAHUE
3BYKOYCUJIMBAIOIIEH amnmaparypbl, MYIbTUMEAUMHBIX CpPEIACTB W JPYIHMX TEXHMUYECKUX CPEICTB
npuema/mepenaun ydeOHOW HMHGpOpPMALUU B AOCTYMHBIX (popMax, MOOMIBHOM CHCTEMbI MpenoAaBaHUs
Uil OOy4aIOMIMXCS C WHBAIMIHOCTBIO, MMOPTATUBHOW MHIYKIIMOHHON CHUCTEMBI. Y4eOHasi aymuTopus, B
KOTOpPOW 3aHMMAIOTCSl OOyyarolluecss ¢ HapylIeHHEeM cilyxa, 00OpylOBaHa KOMIIbIOTEPHON TEXHUKOH,
ayIMOTEXHUKOH, BUICOTEXHUKOU, WIEKTPOHHON JOCKOM, MYIbTUMEIUMHON CHCTEMOM.

ITpu 3aHATHAX C OOYYAIOLUIMMUCS € HAPYLIEHUSIMH 3PEHUSIMM IIPEIYCMOTPEHO UCIIOJIb30BaHKE B
JIEKIIMOHHBIX U y4EOHBIX ayIUTOPHIX BO3MOKHOCTH IIPOCMOTPA yIaJCHHBIX 00BbEKTOB (HAIpHUMep, TEKCTa
Ha JIOCKE WM Cllaiifia Ha SKpaHe) MpH MOMOIIM BUACOYBEINUUTENEH 151 KOM(POPTHOTO IPOCMOTDA.

[Ipu 3aHATHAX ¢ OOyYalOIIMMHUCA € HApPYLIEHMSIMM OIIOPHO-IBHMIaTeJIbHOIO ammapara
UCHOJB3YIOTCSl aJbTEpPHATUBHbBIE YCTPOMCTBA BBOJA HMH(OpPMALMM U JApPYrHe TEXHUUYECKUE CpelCcTBa
npuema/mepenadn ydeOHONW WHGOpPMAIUU B JAOCTYMHBIX (popMax, MOOMIIHOW CHUCTEMBI OOyYeHUS s
JIOZIEN ¢ MTHBAJIIMJHOCTBIO.

14. OneHovHbIE MaTrepvajJabl  METOANICCKUEC PEKOMECHIAIUH M0 OPraHU3allui U3YyYCHUN
AUCHHUIIIMHBI

14.1. Conep:kanue OLCHOYHBIX MATEPHAJIOB M METOAHMYECKHE PEKOMEH AN
I[J'ISI OLICHKU CTCIICHU C(l)OpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHUA 3aKPCIUICHHBIX 3a I[I/ICIII/IHJIHHOﬁ
KOMITETEHIIUI MCIIONIB3YIOTCS OLICHOUHBIE MaTepUabl B COCTABE:

14.1.1. TecToBBIE 3a1aHUA

1. Breibepute Bapuantsl nporpamMmm MathCAD, mo3Bosnsronye HaWTH TOYKH TEepecedeHus (QyHKIHH C
ocbro OX

BapuaHTsl OTBETOB:

* given find

* solve

* root

* given maximize

e rank

2. Kak 3agaercs To4HOCTb YMCIIEHHBIX pacueToB B MathCAD?
Bapuantsl 0TBETOB:
* [Ipn nomomm nepemennoin TOL
* Bo Bxiagke menro ®OPMAT\PE3VJIBTAT\
* B 3aBUCUMOCTH OT apryMeHTa BBIYHMCICHUN
*» Tounocts Beruncienuit MathCAD 3amaeT caMOCTOSATEIIEHO
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3. YUro Takoe marpuna?
BapuaHTbl OTBETOB:
* [IpssmoyronpHast TabIMIIA YUCEIl, UCTIONb3yeMasi B MaTeMaTHKe
» KubepueTtnueckas cuctema, ynpasisionias 4eJI0Be4eCTBOM
* BupryanbHas peaabHOCThb
* MaccuB uncen

4. Yto Takoe Hy’aH (QPyHKIIMH C OTHUM apTyMEHTOM?
BapuaHTs! OTBETOB:
» AGcruccehl ToYek nepecedeHns rpaduka GyHKIMH C OChI0 apryMeHTa (yHKIUN
* Touku 3KcTpeMyma
» OpauHaThl TOYEK nepecedeHus rpaduka GyHkun ¢ ocsio OX
* Kopau ypaBHeHUs

5. Uro Takoe MakCHMyM (M MUHUMYM) (DYHKITMH, KaK OHU CBSI3aHBI CO 3HAYEHHWEM IPOU3BOIHON B 3THUX
TOuKax?

Bapuantsl 0TBETOB:

* [Ipou3BogHAs B 3TUX TOUKAX paBHA HYIIO

* [Ipon3BogHAs B 3TUX TOYKAX MPUHUMAET MAaKCUMaIbHOE (MUHUMAIBHOE) 3HAYCHHE

* 3aganHas QyHKIUS B 3TUX TOYKAX MEPeceKaeT 0Ch apryMEHTOB

* DTO IKCTPEMYMBI TIPOU3BOTHOM OT 3aJaHHON (PYHKIIUU

6. UTo Takoe acUMNTOTAa 3a7jaHHON QyHKIMN?

BapuanTsl 0TBETOB:

* [Ipsimast nuHUsA, B Ipejiesie NpUuOIMKaroIasics K rpaguky 3a1aHHON GyHKIUU

* Ilpsimast nuHUSA, HAa OECKOHEYHOCTH MPHONMKAOMAscs K rpaduky 3agaHHOW (QYHKIMH U HE
IepeceKaromias ero

* BeprukanbHas JIMHUA B TOUYKE, T7€ MPEIEIbI CIIpaBa U CJIEBA HE COBIIAAIOT

* Touka pa3pbiBa QyHKIMH

7. Kakuie BHIIbI aHAJIOTOBOI MOAYISIIUY BbI 3HaeTe? OTMETHTE IPABHIILHBIC BAPUAHTEI.
BapuanTtsl oTBETOB:
* YaCTOTHAs
* (azoBas
* i poBast
* HeTIpephIBHAS
* AMILTUTYTHAS

8. MoryT 11 mpoTeKarh B MPOBOJAHUKAX AIIEKTPHUUECKHUX CXEM ITU(PPOBbIE CUTHANBI?
BapuanTsl 0TBETOB:
* Het. Bce curnansl aHaiaoroBbie
* Jla. JIBOMYHBIN KOJ, HATPUMEDP
* [IpaBUJIbHBIN BapUaHT OTCYTCTBYET

9. Kak cBs3aHbl MoyiHAs, aKTUBHAs M PEAaKTHBHAs MOLIHOCTU. BbiOepuTe Bce NpaBUiIbHBIE BapUAHTHI
OTBETA.

BapuanTsl 0TBETOB:

* Hukak He cBsi3aHbI

* JlelicTBUTENBbHAS YACTh OJTHOW MOITHOCTH - 3TO AKTUBHASI MOIITHOCTh

* MHuMas 4acTh MOJTHOM MOILIHOCTH - OTO PEAKTUBHAs MOLTHOCTh

* [TonHass MOIITHOCTH — 3TO KOPEHB KBAJIPATHBIN U3 CYMMbI AKTUBHOM M PEAKTUBHON MOIIIHOCTEH

* Mozaynb MOJTHOM MOIIHOCTH PaBEH KOPHIO KBAaJpPaTHOMY M3 CYyMMBbl AKTUBHOM U PEaKTUBHOU
MOIITHOCTEH

10. Yem no cyTH SABISIETCS ONPEAEIUTEND MATPULIBI?
BapunaHTbI OTBETOB:
* Yucno

* Jlpyras Mmarpuna
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* Bekrop
* QyHKIMS

11. Kakoit oneparop npuMeHseTCs A1 IPUCOEANHEHNS OJHOW MaTpUILIbI K IpYroi crpasa’?
BapuaHTbl OTBETOB:
* augment
* stack
* submatrix
* right

12. OarHAKOBO JIM MPOUCXONT B3SITHE 3JIEMEHTa BEKTOpa-CTON0NIA M BekTopa-cTpoku B MathCAD?
BapuanTsl 0TBETOB:
* Jla. Paznuuuii HeT
* Het. DnemeHTHI BekTOpa-cTOI011a U BEKTOPA-CTPOKHU 3aIMChIBAIOTCS PA3IMYHBIM 00pa3oM
* [IpaBuiIbHBINM BApUAHT OTCYTCTBYET

13. Kak cBsi3aHoO cyiiecTBOBaHUE OOpaTHOW MaTPHIILI U BEJIMYUHA ONPEACTUTEIIS?
Bapuantsl 0TBETOB:
» OOparHast MaTpulia He CYIIECTBYET, €CIIH ONPEICIUTENb OTPULIATEIbHBII
» OOparHast MaTpula CyIIECTBYET, TOJIBKO €CIIU OIPENEIUTENL HE PABEH HYIIIO
* DTH MOHATHUS HE CBA3aHbBI
» OOparHast MaTpuIla HE CYIIECTBYET, €CIIH ONPeAeUTeNb OombIne yucia 1.1E+4932

14. Yto Takoe paHT MaTpuUIlbl?
BapuanTsl 0TBETOB:
* Unicno nuHEHO HEe3aBUCUMBIX CTPOK (CTOJIOLIOB) MaTPUIIBI
* PazMepHOCTH MaTpHIIbI
* Onpenenurenn
* Pemienue nuHENHOrO OJJHOPOJHOTO ypaBHEHUS, 331aBAEMOI'0 MaTpULIEH

15. 'eoMmeTpuyeckuii BEKTOp MOXKET ObITh onrcaH B cucreme MathCAD kak
BapuanTsl 0TBETOB:
* OZJHOMEPHBII1 MAaCCUB YHCEIl
* MaTpU1la KOOPAUHAT
* OIIpEACIIUTENb MAaTPULIBI KOOPAUHAT
* 0a3uc B TPEXMEPHOM MPOCTPAHCTBE

16. Pe3ynbraTom CKaJIIpHOTO MPOU3BENEHNUS BEKTOPOB SIBIISIETCA
BapuaHTsl OTBETOB:
* 4UCIIO0
* BEKTOP
* MaTpuna
* pyHKIUSA

17. Cucrema TMHEHHBIX anreOpanyecKkux ypaBHEHHUI UMEeT peleHne, eciiu
BapuaHTsl OTBETOB:
* paHI OCHOBHOW MAaTpUIbl paBEH PAHTy PaCIIMPEHHONU MaTPUILIbI
* BEKTOP MpaBbIX YacTel HYJIEeBOM (OAHOPOIHAS CUCTEMA)
* BEKTOp MPaBBIX yacTell HEHYJIEBOH (CUCTeMa HEOIHOPOIHAS)
* OIIPEACIINTEb MAaTPHILIBI PABEH HYIIIO

18. HpC,Z[CTaBJ'IeHI/IC KOMIIJICKCHOI'O 4ucCjia B HeKapTOBOﬁ CUCTCMC KOOpPAHWHAT JSKBHUBAJICHTHO JIK €TO

TPUTOHOMETPUYECKON M ITOKA3aTeIbHOM 3anucu?
BapuanTs! 0TBETOB:
* 3TO O/THO U TO K€ YHUCIIO
* TosbKO B MOJSAPHON cUCcTEME KOOpAUHAT
* Tonbko B 1€KapTOBOI cuUcTEME KOOpIUHAT
* DTO pa3IMYHBIE YKCIIa
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19. CkoJbKO 3HAYCHU I UMEET KOPEHb IIECTON CTeTeH! U3 uncina -4-3i?
BapuaHTbl OTBETOB:
* [Ilects
e OnuH
» Kopneit HeT

 JlBa

20. Yemy paBno Im(-4-3i)?
BapuaHTbl OTBETOB:
°4
*5
o-4
-3

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

Ilenn mepeMeHHOro TOKA.

["apMoHMUYeCcKHil cCUrHaI.

PeakTuBHBIE 37IEMEHTHI CXEMBI - KaTylllKa HUHAYKTHUBHOCTH U KOHAEHCATOP.

EMKOCTB KOHJIEHCATOPa, MHAYKTUBHOCTD JPOCCEIIS.

Pacder nenu nepeMeHHOro TOKa.

AKTUBHas1, peaKTUBHAs U MOJIHAsI MOIIHOCTh. bajaHc MoIHOCTEH.

DneKkTpuyecKas 1erb.

Hanpsokenue, TOK, COIPOTUBICHUE, MOIIHOCTb.

3akoH Owma.

3akonbl Kupxroda: napajiienbHoe U MOC/IeA0BaTeIbHOE COEAMHEHUE POBOAHUKOB. [IprMeHeHue
CJIAY pis pacdera 1enu MoCTOSTHHOTO TOKa. bananc MOIIHOCTEH.

[TporpamMupoBaHue, aITOPUTM, LIUKIT U BBIOOD.

[Toamporpamma, 00J1aCTh BUIUMOCTH TIEPEMEHHBIX, ITI00aIbHBIC U JIOKAJIbHBIE IEPEMEHHBIC.

['apmoHnyeckast QyHKIMA, aMIIUTYA, YacToTa U ¢asa.

Hccnenopanue GyHKIUH.

Ob6nacte omnpeneneHusi, 0coOble TOUKH.

[Tpenen GyHKIIMU B TOUKE, IPEICITBI HA OCCKOHEYHOCTH.

beckoHeuHo GosbIue U GECKOHEYHO Majlble BEIUYUHBI.

Bo3spactanue u yObiBaHMe (QyHKLNHU, TPOBEACHUE MTPOU3BOAHON, SKCTPEMYMbI (PYHKLIUU U TOYKH
neperuoa.

ACHMIITOTHI.

KomMrnekcHble uncia, KOMILUIEKCHAS TUIOCKOCTb.

JlexapToBa U moJisipHasi cucTeMa KOOpMHaT.

Monynp 1 apryMeHT KOMIUIEKCHOTO YHUCIIA.

JlexapToBO, TPUTOHOMETPUYECKOE U MOKa3aTeIbHOE IPEACTaBICHNE KOMIIJIEKCHOTO YHCIa.

Onepannu ¢ KOMIUIEKCHBIMH YU CJIAMHU.

[IpyMeHeHre BEKTOPOB B HAyYHO-TEXHMUYECKHUX pacueTax, BEKTOPHOE ONHCAaHHWE (PU3NYECKUX
BEJIMYHH.

IIpoexunu BeKTOpa.

JluneliHast 3aBUCUMOCTD (HE3aBUCUMOCTD) BEKTOPOB.

Omnepanuu ¢ BEKTOpaMHu.

CxkassipHO€, BEKTOPHOE U CMEIIAHHOE IIPOU3BEICHHUE.

Moaynb BeKTOpa, Yroyl HakJIOHa BEKTOPA.

Cucrema IMHEHHBIX anreOpanyeckux ypaBHEHUH.

Teopemsl 0 CylIeCTBOBAHUH M €IMHCTBEHHOCTH penieHust CIJIAY.

OcHoBHas u pacmupenHas Marpuna CJIAY.

Meron ['aycca = MIKOIBbHBIA METOJ TOACTAHOBOK.

ITpasuiio Kpamepa.

Pemenue CJIAY yepe3 oOparHyt0 MaTpHILy.

BexTop Kak HanpaBiIeHHbIN OTPE30K NPSIMOM B €BKIUA0BOM IIPOCTPAHCTBE.

Marpuna kak cucTemMa BEKTOPOB-CTPOK U BEKTOPOB-CTOJIOIIOB.
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ApudnmeTndecke onepamnuy ¢ BEKTOpaMu U MaTPHUIIAMU, MOJYIIb BEKTOPA, YrOJl HaKIIOHA.
Jlunelinas 3aBUCUMOCTD (HE3aBUCHMOCTD) BEKTOPOB.

Onpenenurens MaTPUIIBI, PAHT MaTPHUIIBI, OOpaTHAsI MaTPHUIIA.

Paznoxenue onpeaenuress o cTpoke (CTomioiy).

DKBUBAJICHTHBIE MPEOOPA30BAHUS MATPHUIIBI.

Kopnu ypaBHeHus.

PemreHne HeMMHENHBIX YPABHEHUM.

I'paduyecknii crocod OTACICHHS KOPHEH.

YucneHHbI U AHATUTUYECKUI METOBI IIOUCKA KOPHEH.

14.1.3. TeMmbl MHAMBUIYAJbHBIX 3aJaHUI
1. IlpencraBiieHre TapMOHUYECKH M3MEHSIOMICHCS BEJIWYMHBI KOMIUIEKCHBIM YHCIOM. TOK H
HanpsDKEHUE Ha aKTUBHOM 3JIEMEHTE 1enu. Tok v HampsbkeHue B KoHaeHcarope. Cnsur ¢a3sl. EMKocTHOE
conpoTtuBiaeHue. Cnur (a3bl TOKa W HANPsSHKEHUS B KaTylmIke HMHAYKTUBHOCTH. WHIyKTUBHOE
COMPOTHUBJICHUE. AKTUBHOE M PEAKTUBHOE conmpoTuBiieHne. KoMiiekcHoe conpoTuBieHue. 3akon OMa u
3akoHbl Kupxroda ms menu rnmepeMeHHOTro TokKa. AKTHBHAs, peaKTHUBHAsS W TIOJHAs MOIIHOCTh B IICTIH
MepeMeHHoro Toka. [IpencraBneHHe MOIIHOCTH B KOMIUIEKCHOW ¢opme. AKTUBHAs M pEaKTUBHAS

COCTaBJISIONINE MOIITHOCTH. baaHc MOITHOCTEH B 11€MK TEPEMEHHOTO TOKA.

2. KoMIuleKkcHble 4Hcla M KOMILJIEKCHas IUIOCKOCTh. JleKapToBO M HOJSIPHOE IPEACTaBICHHE
KOMILJIEKCHOTO 4uciaa. Moayab M apryMeHT KOMIUIEKCHOTO 4YHcia. TpUroHOMETpUYecKas 3aluch
KOMIUIEKCHOrO yncia. [lokazarenbHas GpopMa 3anucu KOMILJIEKCHOTO yuciia. ApupMeTuyecKue onepanun
C KOMIUIEKCHBIMU 4YMCJIaMH (CIOXEHHE, YMHOXKEHHUE, jeieHue). Bo3BeneHne KOMILJIEKCHOIO 4YHCiia B
creneHb. KopeHb n-HOM cTeneHn U3 KOMIJIEKCHOTO YHCIIa.

3. Jluneiinas anreOpa B MPHJIOKEHUH K MOJEIHPOBAHHIO ILIETIEH MOCTOSHHOTO TOKA. DIEMEHTHI
LM TOCTOSHHOTO TOKA. VICTOYHMKHM HANpsOKEHUST M UCTOYHUKU TOKa. CONMpOTHBIIEHHE y4yacTKa IIETH.
3akon OMa. 3akonsl Kupxroda. Dueprus u mouHocts. Pabora yyactka nenu. MomHoOCTh noTpediaeHHas
Y MOIIIHOCTh UCTOYHMKA HaNpspKeHus. baianc MOITHOCTEH B 11eNy MOCTOSTHHOTO TOKa.

4. Cucrema nuHelHBIX anredpamueckux ypaBHeHui (CJIAY). JluneiiHO 3aBUCHMAs M JMHEWHO
HEe3aBUCHMas cUcTeMa BEeKTOpoB. PaHr marpuiiel cucreMsl. Kpurepuii cyiiecTBoBaHHs U €TUHCTBEHHOCTH
pemenus CJIAY. Onpenenurenb, paHT MaTpUlbl U cBolicTBa oOpaTtHoil Marpuisl. [Touck pemenus CJIIAY
npu nomomy odoparHoil Marpuisl. Meton I'aycca pemenust CJIAY. IIpasuno Kpamepa pemenus CJIAYV.
Obuee u yactHoe peuieHne CJIAY, umeronieit 6omnbie onHoro kopHs. Berpoennsie pynkiuun MathCAD
st pemienus CJIAY.

5. Omneparopuslii 010k B MatCAD. Oneparopsl npucBauBaHus, Kak UMH CIIEAYET IMOJIb30BaThCs
BHYTpHU JIOTUYECKHUX OJOKOB. UeM OTIMYaroTCsl OmepaTopbl LIMKJIA OT ONeparopoB BbiOOpa. Oneparopsl
npepsiBanust B MathCAD. CaolicTBa rapmMoHu4eckoro curHana. KakoBbl OCHOBHBIE XapaKTEPUCTHKHU
1M(pOBOrO CHUrHala, 4YTO TAaKOE 4YacToTa KBAaHTOBAaHUS M TaKTOBBIM nepuon. HecuHycounambHbie
nepuoguueckue curHaisl. [TunoobpazHoe pa3zBepThiBarolee HAIpPsHKEHUE, ISl Yero OH HMCIONb3yeTCs U
Kak ctpoutcs. Bunpl ananmoroBoit Mmogynsauuu. MoaynsunoHHble (YHKIIMH UMITYJIbCHO-MOAYISIUOHHBIX
CXEM.

6. Uto 3HauuT MccaenoBanue GYHKIUN U JUIs 4yero 3To HyxHo. O0nacTb onpeneneHust GyHKIUHA U
TOYKU pa3pbiBa, Kak OHU cBszaHbl. llpexen ¢yHkumuum u npeaen mnocneposarenbHoctd B MathCAD.
Haxoxnenue skcTpeMyMOB M ToueK mepernba (QyHKIMHM, Kak 3Ta 3ajJada CBsi3aHa C MOHITHEM
MIPOM3BOAHON. YYacTKM Bo3pacTaHus M yObiBaHMsI GyHKUMH. Touku mepecedeHHs] (QyHKIUH C OCAMHU
koopauHat. Ilpusnak uétHOoCcTM W Heu€THOCTH GyHKUUH. llepumoanueckas ¢ynkuus. Uro Takoe
acuMmnrToTa rpaduka (QyHKIUH, MOYEMY MOUCK aCUMOTOT (PYHKLUMHU CBsi3aH C 3aqadeil HaxOoKJEeHUs
npenena.

7. IlonsATHE BEKTOpa M MaTpuIlbl. Marpuiia Kak CUCTeMa BEKTOPOB-CTPOK U BEKTOPOB-CTOJIOLIOB.
ApudmeTrrueckre omnepaluu ¢ BEKTOpamMH M Marpunamu. JIuHeilHass 3aBHCHUMOCTH (HE3aBHCHMOCTH)

CornacoBaHa Ha noprtane Ne 33841 18



BeKTOpoB. OmnpenenuTenb MaTpHllbl, paHr MarTpuilbl, oOpaTHas MaTpuia. OKBUBAJICHTHBIC
npeoOpa3zoBanus MaTpuil. Metoasl padboTsl ¢ MaTpuiiamu B MatCAD.

8. Ilepemennnie m ux 3HadeHuss B MathCAD. Ywucnennoe npencraBinenue Qyukmuu. KopHu
ypaBHeHHsI W Hynmu (yHKiuH. [IpreMbl OThICKaHUS KOpHEW HenuHeWHoro ypaBHeHus B MathCAD.
OKkcTpeMyMbl (DYHKIMM W KOpPHM INpou3BOofHOW. Kak ompenenuTs y4acTku Bo3pacTaHMs (yObIBaHHS)

¢ynkumu. Kak Haiitu toukm meperuba rpaduxa ¢ynkuuu. dopmar BBIBOAA PE3YJAbTaTOB B CHUCTEME
MathCAD.

9. IlonaTust marpuila ¥ BEKTOpP C TOYKM 3PCHUS JIMHEWHOW anreOpnl. Onpeaenurens W paHT
Marpuilel. JIMHEWHO 3aBHCHMas W JIMHEWHO HE3aBUCHUMAas CHCTeMa BEKTOpoB. UTo Takoe Oaszuc u
KOOpIHHaThl BekTopa. CKalsIpHOE W BEKTOpHOE TMpou3BefaeHue. (CBOMCTBA BEKTOPHBIX OIEpaliHil.
CoOcTBeHHbIE YKCa U COOCTBEHHBIE BEKTOPA MaTPHIIBI.

14.1.4. 3auér

1. Bpimucare MUHOP M BBIYMCIUTH ajreOpauyeckoe JOMOJHEHUE K 3aJaHHOMY D3JIEMEHTY
MaTpULbI.

2. TlpuBectn MaTpuily K TpPEyrojibHOMY BHJIY IyTEM SKBHUBAJCHTHBIX IPeoOpa3oBaHUN €O
CTPOKAaMH WJIM CTOJIOLIaMHU.

3. Beruncienue onpenesuTens MaTpULbl pa3IOKEHUEM 110 CTPOKE.

4. BolunciieHue paHra MaTpUIibl.

5. Pemienue cucteMsl JIMHEHHBIX anreOpanyeckux ypaBHeHUi 1o merony Kpamepa.

6. Pemmenue cucreMbl JIMHEMHBIX anreOpandeckux ypaBHeHuUi no merony ["aycca.

7. PemieHne cucTeMbl JIMHEHHBIX alredpanyecKux ypaBHEHUH yepe3 0OpaTHYIO MaTpHUILLY.

8. Pemienne MaTpuyHBIX ypaBHEHHUH JIFOOBIM CIIOCOOOM.

9. IlocTpouTth 00paTHYIO MaTpuIly K 3aJlaHHON MaTpHIIE.

10. Apudmernueckne ornepanuu ¢ MaTpUIIAMHU.

11. BeluMcauTh Bce COOCTBEHHBIE YNCIIa MaTPULIBI.

12. Beruucauth ogHO (J1IF0060€) COOCTBEHHOE UMCIIO MAaTPHUIIbI, IOCTPOUTH COOCTBEHHBIN BEKTOP,
€My COOTBETCTBYIOLUH.

13. BpluucnuTh CKaJasipHOE U BEKTOPHOE IIPOU3BEICHUE 3aJaHHBIX BEKTOPOB.

14. BpIuuCINATB yroa MeXy BEKTOPAMH.

15. IIponusBecTn onepanuu ¢ BEKTOPAMH

16. 3agaya Ha reOMETPUYECKOE BBIYUCIEHUE YEPE3 BEKTOPHI

17. Onucare B3aMMHOE PacIoOKEHUE JIBYX 3aJJaHHBIX BEKTOPOB

18. 3agaHbl KOOPAMHATHI TPEX BEKTOPOB B M3BECTHOM Oa3uce. MOXKHO JIM UX B3ATh B KayeCcTBE
HOBOro Oazuca?

19. 3anucars ypaBHEHHE IPSIMOM, IPOXOASILEN Yepe3 3aJaHHbIE TOUKH.

20. 3anucarh ypaBHEHUE NPAMOM, NMPOXOJAAIIEH yepe3 JaHHYIO TOYKY MapajlielbHO 3aJaHHOMY
BEKTODY.

21. 3anucarb ypaBHEHHE IJIOCKOCTH, TPOXOIALICH uepe3 Tpu 3aJaHHbIE TOUKH.

22. 3anucaTh ypaBHEHHE IUIOCKOCTH, IPOXOAALIEH 4Yepe3 3aJaHHYK0 TOYKY M CoaepXKalien
3aJIaHHYIO MIPSIMYIO.

23. 3anucarb ypaBHEHHE 3aJaHHOW OKPY>KHOCTH B TOJISIPHON CHCTEME KOOPJUHAT.

24. 3anucarh ypaBHEHHE 3aJJaHHOM MPSIMON JIMHHUU B MOJIIPHON CUCTEME KOOPAMUHAT.

25. Ilpsimast 3a1aHa mapaMeTpu4eckuM ypaBHeHHeM. [ocTpouts oO1iee ypaBHeHHE 3TOH MPSIMOA,
BBINHMCATh BEKTOP HOPMaJIH, HAlIPABIISIOLINI BEKTOP.

26. OxapakTepu3oBaTh B3aMMHOE PpACIOJOKEHHE TMPSAMBIX, 3aJaHHBIX CBOMMH OOLIUMHU
YpaBHEHUSIMH.

27. JlaHbl KOOpAMHATHI BEpPIIMH nupamuabl. HaliTu ypaBHEeHHE mpsMOH, conepikallieil ofgHy 3
IpaHEeM.

28. 3a7aHO KAHOHMYECKOE YPAaBHEHUE KPUBOW BTOPOIO MOPSJKA HA MJIOCKOCTH. ONpenenuTb TUI
KpHUBOI1, BHITUCATh €€ XapaKTEPUCTUKHU.

29. BoluuciauTh KOOPAUHATHI BEKTOPOB CTApOro 6a3uca B HOBOM.
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14.1.5. TeMmbl KOHTPOJIBbHBIX PadoT

1. Uccnenoanue ¢pynkuumii. [locrpoenune rpaduka pyakmun B8 MathCAD. OcoObie Touku, mpeesnt
(GYHKIMU B TOYKE, MpeJesibl Ha OECKOHEYHOCTH. beckoHeuHO Oorbire 1 6ECKOHEUHO Mallble BEJINYHMHBI.
Bospactanne u yObiBaHuEe (YHKIUHU, MPOBEACHHE MPOU3BOAHOM, SKCTPEMYMbl (YHKIMH U TOYKHU
neperuba. Acumnrtotel. [IporpamMmubie Bo3MokHOCTH cpeasl  MathCAD. OO6nacth BHIUMOCTH
JIOKAJIbHBIX TEepeMeHHbIX. [‘apMoHuYeckas QYHKIMS, aMIUIUTyga, 4acTota W ¢asza. Monpynsaus.
WccnenoBanrie BUAOB aHAJIOTOBON MOITYJISIUU.

2. Jluneiinas anrebpa B MPWJIOKEHUU K MOJAEIUPOBAHUIO IIETIEH MOCTOSHHOIO TOKA. DIEMEHTHI
LEMHA MOCTOSHHOTO TOKa. VICTOUHMKM HANpPsHKEHUS U UCTOYHMKU TOKa. CONMPOTHBICHHE y4acTKa IIEMH.
3akon Oma. 3akonbl Kupxroda. Sueprust u MoniHocTh. Pabora yuactka nenu. MomHoOCTh moTpebaeHHas
YW MOIIHOCTh MCTOYHUKA HampspkeHus. bamanc MomiHocTel B €M MOCTOSHHOTO Toka. [lpumenenue
CUCTEMBbI JIMHEHHBIX anreOpamveckux ypaBHeHuid (CJIAY) mns mMomenupoBaHHs IeNed MOCTOSHHOTO
TOKa. JIMHEMHO 3aBUCMMAas M JIMHEMHO HE3aBUCHMAash CUCTEMa BEKTOpPOB. PaHr Marpuibl CHCTEMBI.
Kputepuii cymecrBoBanuss u eauHcTBeHHOCTH pemenus CJIIAY. Onpenenurtenb, paHr MaTpullbl U
cBoiicTBa oOparHoii Marpullsl. [louck pemennst CJIAY npu nomomu oOparHoit Marpuiel. Meron ["aycca
pemenust CJIAY. IlpaBuno Kpamepa pemenus CJIAY. O6mee u yactHoe pemenue CJIAY, umeromei
6oubiie oqHOTO KOpHs. Berpoennsie pynkuuun MathCAD s pemenus CIIAY.

3. llenn nepeMeHHOro TOKa. ['apMOHHWYECKUN CUTHAJ. PeakTHBHBIE JIEMEHTBI CXeMbl. EMKOCTH
KOHJICHCATopa, MHAYKTUBHOCTH Apoccens. [IpeacraBieHne peakTUBHBIX JIEMEHTOB 1€ B KOMILIEKCHOM
BUJIE. AKTUBHOE, PEaKTUBHOE U TOJIHOE compoTHBIeHue. Pacuer ienu nepeMeHHoro toka. I'padudeckoe
MIPE/ICTABIICHHE KOMIUICKCHBIX BEJIMYMH. AKTHBHAs, pPEAKTUBHAs M TIOJIHAS MOIIHOCTh, OasilaHC
MOIITHOCTEH.

14.1.6. Bonipochl 1Jis1 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMHUHApaM
1. KopHu TpaHCLEHIEHTHOIO ypaBHEHus. Pemienue HenuHeWHbIX ypaBHeHME B MathCAD.
I'padmueckuii cioco6 otaeneHus KopHed. UMCIIEHHBIH M aHAINTHUYECKUH METO/Abl YTOUHEHHUS KOpHS.
ToyHOCTPH BBIUKCIEHUM, YMCIIO BEPHBIX 3HAKOB, IOTPEIIHOCTD.

2. IlonsTHe BekTOpa M Marpuilbl. Marpuiia Kak cuctemMa BEKTOPOB-CTPOK U BEKTOPOB-CTOJIOIOB.
Apubdmerndeckue ornepanuy ¢ BeKTOpamMH U Marpuiamu. JIluHeiiHas 3aBUCHMOCTH (HE3aBUCHMOCTD)
BEeKTOpoB. OrmpeneiuTenb MaTpUllbl, paHr MaTpullbl, oOpaTHas Marpulla. OKBUBAJICHTHBIE
npeoOpaszoBanus Marpuill. Mertozsl padotsl ¢ Matpuniamu B MatCAD.

3. Cucrtema nuHeiiHbIX anreOpanyeckux ypaBHeHuil (CJIAY). Teopembl O CylIeCTBOBAaHHM U
enuHcTBeHHOCTH pemenus CJIAY. OcHoBHas u pacmmpennas marpuiia CJIAY. Meton Maycca. IIpasuio
Kpamepa. Pemmienne CJIAY yepe3 ob6parnyto marpuny. Cpencrsa MathCAD nns pemenus CJIAYV.

4. Bexkrtop. IlpuMeHeHuEe BEKTOpPOB B HAy4YHO-TEXHHYECKHUX pacdyeTax, BEKTOPHOE OIMCAaHUE
¢bu3uvecKux BeNUYMH. JIMHEWHass 3aBUCUMOCTH (HE3aBHUCHUMOCTH) BEKTOpPOB. Omepanuu ¢ BEKTOPAMH.
CkansipHO€, BEKTODHOE M CMEIIAHHOE Mpou3BeAcHHE. MoAyinb BEKTOpa, yrojl HAaKJIOHAa BEKTOpA.
[Tpumeps! pemienus 3agau ¢ Bekropamu Ha MathCAD.

5. OcHoBa Teopun uncein. KommuiekcHas miockocTsb. JlekapToBa U MOJsIpHasi CUCTEMa KOOP/MHAT.
Mozayne ¥ apryMeHT KOMIUIEKCHOTO 4ucia. J[eKapToBO, TPUTOHOMETPUUYECKOE M I0Ka3aTeIbHOE
IIpeJICTaBICHNE KOMIUIEKCHOTO yucia. Onepanun ¢ KOMIUIEKCHBIMU yiciiaMu. KopeHb n-HO# cTeneHu u3
KOMIUIEKCHOTO YHCJa, HEEAUHCTBEHHOCTh KOMIUIEKCHBIX (yHKUUH. KoMriuiekcHble (yHKIHH, METOA
rpaduyecKoro NpeacTaBIeHNs KOMIJIEKCHON (DyHKIMH, 00pa3 MHOXKECTBA.

14.2. TpeGoBaHus K OLICHOYHBIM MaTepPHAJIAM JJIsl JTMI C OTPAHHMYEHHBIMHU BO3MOKHOCTAMH
310pOBbs 1 HHBAJIN/10B
21.]'[5[ Jan; € OrpaHUYC€HHBIMHU  BO3MOXKXHOCTAMHU 3A0POBbSA W HHBAJIWMAOB MNPEAYCMOTPCHBI
JIOTIOJTHUTENbHBIE OLIEHOYHBIE MaTepHallbl, IepeueHb KOTOPhIX yKazaH B Tabuuie 14.
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Ta6Jmua 14 — I[OHO.HHI/ITGJIBHBIG Marepuajibl OUCHUBAHUS IJId JIUI[ C OrPAHUYCHHBIMU BO3MOKHOCTSIMU

3I0pPOBbSI M HHBAJIHMIOB

Kareropun
00yJarommxcst

Buasl TOIMOIHUTEIILHBIX OLICHOYHEBIX
MarepualoB

@opMbI KOHTPOJIS U OLEHKHU
pe3yJIbTaTOB O0yUYCHUS

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

TecTbl, TUCEMEHHBIE CAMOCTOSATEIILHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTEHI

CobecenoBaHue 110 BOIIPOCAaM K 3a4€ETy,
OIIPOC 10 TEPMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIFHBIE PAa0OTHI, BOIPOCHI K
3auery

[IpenMy111eCTBEHHO TUCBMEHHAs
IIPOBEpKa

[TpenMyIIeCTBEHHO yCTHAsI TPOBEPKa
(MHAWBUIYATIBHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHMyYeHUSIMH 11O
O0IIEeMETUITUTHCKIM
MOKa3aHUsM

TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIC PA0OTHI, YCTHBIE OTBETHI

[IpenMy1ieCTBEHHO IPOBEPKA
METOAAMHU UCXOIS U3 COCTOSIHUS
o0yuaroIerocs Ha MOMEHT IIPOBEPKU

14.3. MeToguueckne peKoOMeHAalHH M0 OIleHOYHBIM MaTepuajiaM /sl JIUL ¢ OrPAHHYeHHbIMU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJOB IIPEIYyCMAaTPUBACTCS
nocTynHas popMa nperocTaBiIeHUs 3aJaHUH OLIEHOYHBIX CPEICTB, 3 UMEHHO:

- B TIeYaTHOU (opMe;

— B TIe4aTHOW (hOpMe C YBEITHMUSHHBIM MIPUPTOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 33/IaHUS BCIYX;

- NpeAO0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHUEM CYpJI0IIEPEeBOIa.

JluaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJMIaM YyBEJIMUYMBAECTCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. st Takux OOy4aromuxcsi MpeaycMaTpuBaeTcs
nocTtynHas popMa npeocTaBieHHsl OTBETOB Ha 33/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOuEHWBaHUS pPE3YJIbTaTOB OOYYEHHUS JIMI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3I0POBbS M MHBAJIMJIOB MO JUCLUIUIMHE MpPEIycMaTpUBaeT IMpeocTaBleHue MHpopManuu B (opmax,
aIaTHPOBAHHBIX K OTPAHUYCHHUSM UX 370POBbS M BOCIPUATHS HH(OPMAIIHN:

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA;

- B [Ie4YaTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B reyaTtHou opme.

JI1s1 IMI ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOIO annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opMme.

[Tpy HEOOXOOUMOCTH JUISl JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbS M HMHBAJIMJIOB
MpoIieTypa OIICHUBAHUS PE3YIBTaTOB 00yYSHHS MOYKET MTPOBOAUTHCS B HECKOIBKO ITAIIOB.
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