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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 49 or« 5 » 3 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,
paccMoTpeHa U omobpeHa Ha 3acemanuu kKadenpsl [IpdD «  » 20 roma, MpOTOKOI
Ne .

PazpaboTuuk:

npodeccop, 3aB.kadenpoii kadenpa
MPOMBIIIIEHHOM AnekTpoHukH (I1p2) C. I'. MuxaspueHko

3aBenyromuii odecrieunBaroen kag.
IIp> C. I'. Muxasb4eHKO

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan 3uB® H. B. Ocumnor
3aBenyromnuii BeITycKaroIen kag.

IIp> C. I'. MuxajibueHKO
OKCIEPTHI:

ITpodeccop kadeapsl MPOMBIIILICH-
HoMt anexkTponuku (I1p3) H. C. Jlerocraes

JouenT xadeapsl Gpusnueckoil s1ex-
TpoHUKH (D) N. A. Yucroenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

VYuebnsrii kype «IIpodeccrnonanbHbie MaTEMaTHUYECKUE TTAKETH» SBIISETCS BBOJHBIM C TOUKH 3pe-
Hus uccienoBanus BosMoxkHocTet CAE cucreM mpodeccrnoHalbHON MaTeMaTHKH, OH TIPEeciIeayeT cleay -
FOIYE LICIH:

* IOATOTOBHUTH 00Y4aeMOTro K MPaKTUYECKON ACSITENLHOCTH B O0OJIACTH DJICKTPOHUKHU, IPUBUTH EMY
YMEHUE TOJIH30BaTHCSI COBPEMEHHBIM MTPOTPaMMHBIM 00€CTICUeHUEM It OBICTPOTO MOTYUYEHHUs pe3yibTa-
TOB HAYYHBIX U IPAKTUYECKUX BBIYMCICHUN;

* 00ecneunTh MPUBSA3KY IIKOJIBHBIX 3HAHUHN 1O €CTECTBEHHOHAYYHBIM M TOYHBIM JUCIHUIUIMHAM K
00BEKTHOMY MPOCTPAHCTBY JJIEKTPOHUKH, YTO TO3BOJHUT CTYJACHTY MSTKO BIUTHCS B CTYIACHUYECKYIO
JKW3HB | JIETKO BOCTIPUHUMATH JJAK€ CIIOKHBIN TEOPETUUCCKHUN MaTepua;

* 0o0ecrneunTh HAIMSAHOCTHh TEOPETHUECKOr0 MaTepuaia, U BCEIUTh B CTYJCHTAa YBEPEHHOCTh B
COOCTBEHHBIX CHJIaX, IIOMOYb €My IMPEO0JIETh IIKOIBHBIN CTpax IMepea TPOMO3JIKUMH BBIYHCICHHUIMH,
BBIPOBHSThH YPOBEHb MMOJATOTOBKU CTYJIEHTOB 1 Kypca.

1.2. 3agaun IMCHMIIINHBI

—  J1y1 BBINIOJIHEHMSI YKA3aHHBIX BBIIIIE IEJIEH B paMKaX Kypca pelarTces CleIyloIIne 3a1auu:

—  * [IO3HAKOMUTHCS ¢ Hanbosee MOMYNIAPHBIMU MPOGECCHOHATBHBIMU MAaTEMAaTHUECKUMU TaKe-
TaMH, 3HaTh UX CleUU(UKY U Ha3HaYEHHE, YSICHUTh UX CUJIbHbIE U cllabble CTOPOHBI A1 000CHOBAaHHOTO
BHIOOpA TOTO WIJIM WHOTO BBIYUCIUTEIHHOTO ITaKeTa B MPOLIECCE PEHICHUsT y4eOHBIX U MPO(eCCHOHATBHBIX
3azad;

— * Ha mpuMepe oxHoro u3 nakeroB (MathCAD) neransHO ocBouTh npemnaraembie CAE cucre-
MaMH PO eCCUOHAIIbHOW MaTeMaTHK/ BO3MO)KHOCTH, KaK B YaCTH YMCIICHHBIX PACUYeTOB, TAK M aHAJIUTH -
YECKUX (CHMBOJIbHBIX) BBIUYMCIICHUN;

—  * [IOJlyYEHHUE KOMIIETCHIINMH, TO3BOJIIOIINX JI€TaTh CTPATErMUYECKYIO OLEHKY pelIacMoi MaTe-
MaTHYECKOM 3a]1aui, OCHOBBIBAIOIYIOCS HA NOHUMAHUU U SICHOM IIPEACTABICHUM LIEIH UCCIEIOBAaHUNA U
abcTparupoBaHUM OT IAOJOHOB U AJITOPUTMOB MOMCKA pemieHui. [Touck KOHKpPETHOro YUCIOBOro pelie-
HUs 00yuaemblil nenerupyet cucteme MathCAD:;

—  * IPUMEHUTH IOJIyYECHHbIE 3HAHUS U OCBOCHHBIN MHCTPYMEHTApHUIl Ha MPAKTUYECKUX 3aJadax
U3 KypCOB MaTeMaTUKU U (PU3HKHY;

— * OCBOUTb OCHOBHBIE NpUEMbl 00paOOTKU U MPEACTABICHUS IKCIEPUMEHTANbHBIX JaHHBIX,
MOJTyYEHHBIX B paMKax y4eOHOro mpoliecca, UCCIeI0BaTeIbCKON WK MpodecCHOHABHOM 1eATeNbHOCTH.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Huctummuna «I[Ipodeccnonansasie MmaTematnueckue makeTs» (b1.B.JIB.1.2) otHOCHTCS K O5OKY
1 (BapmaTuBHas 4acTh).

[IpeamecTByOMUMHA TUCIUTLIMHAMHA, (DOPMHUPYIONIMMU HavYallbHBIC 3HAHUS, ABJstoTcs: [Ipodec-
CHOHANIbHBIE MaTeMaTHuYecKue makeThl, MHpopMarmoHHble TexHomoruu, MaTtemaruka, TeopeTndyeckue
OCHOBBI JIEKTPOTEXHUKHU, Teoprs aBTOMaTHYECKOTO yIPaBICHHUS.

[TocnenyromumMu TUCHUTUTMHAMU SBISIFOTCS: [IpodeccnonanbHbie MaTeMaTHUYECKUE MaKeThl, 3a-
IIUTA BBITYCKHOW KBaJIM(UKAIIMOHHON paboThl, BKIIIOYAs MOJrOTOBKY K MPOLEAYPE 3aIIUThI U MPOLELYPY
3amuThl, MEeToAbl aHAIN3a U pacueTa IEKTPOHHBIX CXEM.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUSI JUCHUIIMHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (POPMUPOBAHUE CIAEAYIOIUX KOMIETEHIUI:

—  OIIK-2 criocoGHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3ZHUKAIOIINX
B XOJIe MpOo(ecCHOHATbHON AEATENBHOCTH, NPUBJIEKATh AN MX PELIEHHs COOTBETCTBYIOLIMHM (pU3MKO-
MaTeMaTU4ECKUH arapar;

— OIIK-9 crocoOHOCThIO MCTIOIB30BaTh HABBIKA PAa0OTHI ¢ KOMITBIOTEPOM, BJIAJIETh METOAAMHU
MH(QOPMALMOHHBIX TEXHOJIOTHH, COOJII0AaTh OCHOBHBIE TPeOOBaHMUS UH(OPMALIMOHHOM 0€30MacHOCTH;

— TIK-1 crmocoGHOCTBIO CTPOUTH MpOCTeHne (Pru3ndecKkue 1 MaTeMaTHUYECKUEe MOJIENN TPUoo-
POB, CXEM, YCTPOWCTB M YCTAHOBOK 3JEKTPOHUKU M HAHOAJIEKTPOHUKH PA3JIMYHOTO (PYHKLIHOHAIBHOIO
Ha3HA4Y€HUs, a TaK)K€ MCIOJIb30BaTh CTaHAApPTHBIE MPOrPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOJIENIHN -
pOBaHMUS;
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B pesynpTare u3ydeHus: IUCIHUIIMHBI 00YJaIOMIUNACS TOJIKEH:

— 3HaTh 0COOCHHOCTH MPO(PECCHOHAIBHBIX MAaTEMAaTHICCKUX MMAKETOB, OCOOCHHOCTH TTPUMEHE-
Husi marematnueckux CAE-cucrem nisi pernieHuss KOHKPETHBIX 3a7ay; BBIYMCIUTENbHBIE BO3MO)XXHOCTH
nporpamMMHoro komruiekca MathCAD.

— yMeThb /1aBaTh CTPATErMUECKYIO OLIEHKY pellaeMoil MaTeMaTH4eCKOM 3a/1a4i, OCHOBBIBAIOIILY -
10CSl HA TIOHMMAHUU M SICHOM IPEJCTABICHUN IeJIM UCCIENOBAaHUN M aOCTparupoBaHUM OT IAOJIOHOB U
QJITOPUTMOB MOMCKA PEIICHUH; MOUCK KOHKPETHOIO YHCIOBOTO PelIeHUs] 00yd4aeMblil Jesierupyer cucre-
me MathCAD. Hcnonb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUILIAH B MTPO(ECCHOHAIBHOM
JESITEIbHOCTH, IPUMEHATH METO/IbI MATEMAaTUYECKOr0 aHAIN3a U MOJICTUPOBAHUS, TEOPETUUECKOTO U IKC-
NEPUMEHTAJILHOTO HccienoBaHMsl. [I[puMeHsATh BO3MOKHOCTH YMCIIEHHBIX U AHAJUTHUYECKUX PacueToB B
cucreMe MathCAD s pereHus IpakTHYECKUX YUeOHBIX U MHKEHEPHBIX 3a71a4.

— BJIQ/IeTh HAaBBHIKAMH TPUBJICYCHUS COOTBETCTBYIOUIETO (PU3MKO-MAaTEeMAaTHYECKOTO armapara
JUISL TIOMCKa PEIeHUs] MPUKIAAHON 3a7a4d U MPOBEPKH CBOMX BBIYMCICHHUN MpPU MOMOIIM MPOQeccHo-
HAJIbHBIX MaTeMaTU4ecKux cpei. BrmageTh HaBbIKaMU TUIAHUPOBAHUS CTPATErMH MOMCKA PEHIeHHs MpakK-
TUYECKHUX 3a7a4 U UCIOIb30BaHMsI CTAHIAPTHBIX MPOTPAMMHBIX CPEACTB JUIsl KOMIIBIOTEPHOTI'O MOJIEIUPO-
BaHUsl PU3NYECKUX U MAaTEMATUYECKUX MOjele mpuOOopoB, YCTPOICTB U YCTAHOBOK AJIEKTPOHUKH U Ha-
HODJIEKTPOHUKHU PA3IMYHOTO (PYHKIIMOHAILHOTO Ha3HAYeHUs. BiaseTs OCHOBHBIMH METOJIaMH, CIIoco0a-
MU U CpeACTBaMU 00paboTKH MHQPOpPMAIMM, UMETh HAaBBIKKM PAOOTHI C KOMIIBIOTEPOM KaK CpPEACTBOM
yTmpaBieHus: nHpopMmanuen.

4. O0beM TMCHUIIMHBI U BUAbI y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTHMHBI cOCTaBisieT 3.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B Ta0JIM -

%Zgﬁlld.ua 4.1 — TpyaA0eMKOCTb JUCIUTUIMHBI

Bunel yueOHOM nesTebHOCTH Bcero gacos Cemectpsl

5 cemectp 6 cemecTp

AynuTopHbIe 3aHATHS (BCETO) 12 6 6
Jlexknuu 4 2 2
[IpakTrueckue 3aHATUA 8 4 4
CamocTosiTenbHas paboTa (Bcero) 92 62 30
[TpopaboTka IEeKIMOHHOTO MaTepralia 56 42 14
[ToaroroBka K MpakKTUYECKUM 3aHATHUSIM, 28 12 16
ceMuHapam
BrinmonHeHne KOHTPOJIBHBIX paboT 8 8
Bcero (6e3 sx3ameHa) 104 68 36
[ToxroroBka u caaya 3aueTa 4 4
OO6mast Tpy1I0€MKOCTb, 4 108 68 40
3aueTHpie EanHnIie 3.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3nesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NPUBEICHBI B Tabmwuie 5.1.
Tadommua 5.1 — Pa3mensl AUCHUIINHBI U BUABI 3aHATHH

fonn) Q
g = s 8 2=
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. = = s 2 S =
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= = 5 0 S 2
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5 cemecTp
1 Pemienvie HeTMHEWHBIX YpaBHEHUM B 1 0 6 7 OIIK-2, OIIK-9,
MathCAD, ynciaeHHBIH 1 aHATUTHYECKUH Me- T1IK-1
TOJIbI
2 UccnenoBanue (GyHKIUH: 0COOBIE TOUKH, 0 2 12 14 OIIK-2, OIIK-9,
9KCTPEMYMBI, TIPeeibl PYHKINN, aCUMIITOTHI ITK-1
3 Onepanuu MaTpUYHOM anreOpsl U UX pea- 0 0 6 6 OIIK-2, OIIK-9,
mu3anus B cpene MathCAD TIK-1
4 TIporpammupoBanue B cpene MathCAD, 0 0 14 14 OIIK-2, OIIK-9,
HCCIIEIOBAaHNUE BUOB aHAJIOTOBOWM MOTYJISILIMKA TIK-1
5 MeTozpl peleHus: CUCTEM JIMHENHBIX aJre- 0 2 12 14 OIIK-2, OIIK-9,
OpanyecKux ypaBHEHUH IIK-1
6 BekropHas reomeTpusi, TMHEHHAs 3aBUCH- 0 0 6 6 OIIK-2, OIIK-9,
MOCTb BEKTOPOB, BBIPOKJIEHHBIE CIIy4aH pe- IK-1
menus CJIAY
7 3axkon Oma, 3akoHbl Kupxroga, nprumene- 1 0 6 7 OIIK-2, OIIK-9,
nue CJIAY k 3agauam pacuera ey MoCTOsH- [IK-1
HOT'O TOKa
Hroro 3a cemectp 2 4 62 68

6 cemecTp
8 KoMmiekcHast MaTeMaTHKa, MHOJKECTBA U 1 2 14 17 OIIK-2, OIIK-9,
(yHKIIMM Ha KOMIUIEKCHOM TUIOCKOCTH IIK-1
9 IlpencraBieHne peakTUBHBIX 3JIEMEHTOB 1 2 16 19 OIIK-2, OIIK-9,
LIEN B KOMIUIEKCHOM BHJIE, pacUeT LEMHU [IK-1
NIEPEMEHHOT0 TOKa
Hroro 3a cemectp 2 4 30 36
Hroro 4 8 92 104

5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEeKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3ienaoB TUCIUILIKH (TI0 JICKITHSIM)

Hazpanus pa3aciioB Coz[epncaHHe pa3aciioB AUCHUITIMHEI 110 JICKIUAM

TpynoeMkocCTsb,
q
dopmupyembie
KOMIIETEHIIUU

5 cemecTp

—_—

1 Pemenue Henuuelnnbix | [lepemennsie u ux 3nadenusi B MathCAD. Yncnennoe OIIK-2,
ypaBHenuii B MathCAD, |mpencraBnenue ¢pyHkuuu. KopHu ypaBHEHUS U HYIIU OIIK-9,
YUCJICHHBIA U dbyakuun. [TpueMbl OThICKaHUS KOPHEW HETMHEWHOTO IK-1
aHanmuTHYecKuit Metoapl | ypaBHeHHs B MathCAD. Dkctpemymbl GyHKINU U
KOpHU Mpou3BoIHOM. Kak onpeaenuTs y4acTku BO3-
pactanus (yOsiBanus) pynkuuu. Kak HalTH TOuKn
neperu6a rpaduka Gyakuun. opmar BeIBOIA pe-
3ynabTaToB B cucteme MathCAD.Yto 3HaunT uccneno-
BaHHe (PYHKIMI U 17151 4ero 3T0 Hy»)HO. O01IacTh
orpeesieHus PyHKIIMH U TOUKU pa3pbiBa, KaK OHU
cBs3anbl. [Ipenen pyHKuMU U peest mocieaoBaTeb-
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Hoctu B MathCAD. HaxoxxneHne SKCTpeMyMOB H TO-
Yek rneperuda GyHKIUH, Kak Ta 3a/1a4a CBsI3aHa C I10-
HSTHEM IIPOM3BOJHOMN. Y4aCTKU BO3pacTaHus U yObl-
BaHUs QyHkH. Toukn nepecedeHust PyHKIUH C 0CS-
MU KoopauHar. [Ipu3Hak 4éTHOCTH M HEUETHOCTH
¢bynkuuu. [lepuonnueckas ¢pynkuus. Uro Takoe
acuMITora rpaduka GyHKINH, TOYEMY TTOUCK aCUM-
NTOT (YHKIMM CBSI3aH C 3a/laueil HaXOXKACHUS Ipejie-
na.lloHsTHe BekTOpa U MaTpullpl. MaTpuIa Kak cu-
CTeMa BEKTOPOB-CTPOK U BEKTOPOB-CTONOLIOB. ApHd-
METHUYECKUE ONEPALlUH ¢ BEKTOPAMHU M MaTpULIAMH.
Jluneiinas 3aBUCUMOCTD (HE3aBUCUMOCTH) BEKTOPOB.
Omnpenenurens MaTPULIbl, paHT MaTpUILIbL,00paTHas
MaTpHIa. JKBUBAJICHTHBIC IPE0OPa30BaHMs MATPHIIL.
Mertoner pabotsl ¢ marpuniamu B MatCAD.Omneparop-
Hbli 6510k B MatCAD. Onepatops! npucBanBaHus,
KaK UMH CJIelyeT M0JIb30BaThCsl BHYTPHU JIOTHYECKUX
6710k0B. UeM OTIMYaIOTCs OTIepaTophl IUKIIA OT OTle-
patopoB BbiOOpa. OnepaTopsl NpephIBaHus B
MathCAD. CgoiicTBa rapmoHndeckoro curnana. Ka-
KOBBI OCHOBHBIE XapaKTEPUCTUKU LIU(PPOBOro CUTHA-
J1a, YTO TAKOE YacTOTa KBAHTOBAHUS U TAKTOBBIH Ie-
puoa. HecunycounnanabHble IepHOANYECKHE CUTHAIIBI.
[MunooOpaszHoe pa3BepThIBAIOLIECE HANPSHKEHUE, IS
Yero OH MCIOJIb3YETCs M Kak cTpouTcs. Buapl anano-
roBoil Moaynsuuu. MoysiiMoHHbIE QYHKIIUN M-
MyJIbCHO-MOJTYJISIIUOHHBIX CXEM.

HUroro

7 3akon Oma, 3aKOHBI
Kupxroda, npumenenue
CJIAY K 3amagam pacueTa
LIENU TIOCTOSITHHOTO TOKa

Cuctema JIMHEHHBIX areOpandeckux ypaBHEHUH
(CJIAY). Jluneiino 3aBucuMasi ¥ JIMHEWHO HE3aBUCH-
Masi CUCTEMA BEKTOPOB. PaHT MaTpuIlbl CUCTEMBI.
Kpurepnii cymecTBoBaHus M €IMHCTBEHHOCTH peIlIe-
Hus CJIAY. Onpenenurens, paHT MaTpULIbI HCBOMCTBA
oOparnoit marpuubl. [Touck pemenus CJIAY npu no-
Mol obpatHoi MaTtpuibl. Meton ["aycca perenus
CJIAYV. I1paBuno Kpamepa pemenust CJIAY. O6miee u
gactHoe peuienne CJIAY, umeronieid 60blIe 0HOTO
kopHsi. Berpoennsie pynkinuun MathCAD st pere-
Hus CJIAVIlonsaTus mMatpuia U BEKTOp € TOUKH 3pe-
HUS TUHEHHON anreOpsl. OnpenenuTens U paHT MaT-
puLbl. JIMHENHO 3aBUCUMas U JIMHEWMHO HE3aBUCUMast
cucTema BeKTopoB. UTo Takoe 6a3uc 1 KOOpAUHATHI
BeKkTOpa. CKalsIpHOE U BEKTOPHOE NTPOU3BEICHUE.
CaoiicTBa BeKTOpHBIX onepanuii. CoOCTBEHHbIE YuCa
1 coOCTBEHHBIE BeKTOpa MaTpullbl.JInHeltHas anredpa
B NIPUJIOKEHUU K MOJAEIIMPOBAHUIO LIETIEH TOCTOSIHHO-
IO TOKa. DJIEMEHTHI LIETIN IOCTOSTHHOTO ToKa. McTou-
HUKH HalpsKEHUs U NCTOYHUKH TOKa. ColpoTHBIIE-
Hue ydyacTka mnenu. 3akoH Oma. 3akonsl Kupxroda.
DHeprusi U MOIMHOCTh. PaboTa yyacTka neru. Morr-
HOCTb NOTPEOJICHHAS U MOIIHOCTh UCTOYHUKA HAIPSI-
KeHus. bamaHc MOIIHOCTEN B LIENMU MOCTOSTHHOTO
TOKa.

OIIK-2,
OIIK-9,
IIK-1
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Htoro

Hroro 3a cemectp

6 cemecTp

8 KommuiekcHas
MaTeMaTHKa, MHOXKECTBA
1 QYHKIMH Ha
KOMIIJIEKCHOM IIOCKOCTH

KommnnekcHble yncia 1 KOMIUIEKCHas TUI0CKOCTh. Jle-
KapTOBO U MOJIIPHOE MIPECTABICHUE KOMIIJIEKCHOTO
yycyia. Moiyab ¥ apryMeHT KOMILJIEKCHOTO YHCIIa.
Tpuronomerpuyeckas 3anmuch KOMIUIEKCHOTO YUCIIA.
[TokazarenbHas popma 3aIucu KOMIUIEKCHOTO YHUCIIA.
Apudmernyeckue onepanuy ¢ KOMIUIEKCHBIMU YHUC-
namu (CIOXeHHe, YMHOKEHHUE, AesieHne). Bo3Benenne
KOMIIJIEKCHOTO 4Kciia B cTeneHb. KopeHb n-HoM cTe-
[IEHU U3 KOMIUIEKCHOTO uncia. CKOJIbKO pa3IudHbIX
KOpHEH N-HOM CTENEHU MOXKHO U3BJIEUb U3 KOMILIEKC-
HOTO yHciia u noyemy. KommiekcHo3HauHas GyHKIMSL.
MHOro3Ha4YHOCTh KOMITJIEKCHBIX (yHKIUI. B yem ona
coctout. [Ipon3BogHas KOMIUIEKCHON (QYHKLIUU.
Yenosue Komu-Prumana.

OI1K-2,
OI1K-9,
TK-1

Htoro

9 TlpencraBnenue
PEaKTHBHBIX 3JICMEHTOB
1M1 B KOMIIJICKCHOM
BUJIC, pacyeT Ieru
MEPEMEHHOTO TOKa

[IpencraBneHne rapMOHUYECKU U3MEHSIOLIENCS BE-
JIMYUHBI KOMIUIEKCHBIM YMCIOM. TOK M HanpsHKeHHe
Ha aKTUBHOM 3JIeMEHTE 1enu. TOoK 1 HanpsKeHUe B
koHsieHcaTope. CnBur ¢a3el. EMKOCTHOE conpoTuBIie-
Hue. Caur (as3pl TOKA U HAPSHKCHHS B KaTyIIKe UH-
TYKTUBHOCTU. HIYKTUBHOE CONPOTUBIIEHUE. AKTUB-
HO€ U peakTUBHOE conpoTuBieHue. KomiuiekcHoe co-
npotusiieHue. 3akoH Oma u 3akoHbl Kupxroda ajis
LIETIH TTIEPEMEHHOTO TOKAa. AKTUBHAs, PEaKTUBHAS U
IIOJIHAsI MOLIHOCTh B LIENU ITepeMeHHOoTo Toka. [Ipen-
CTaBJICHUE MOIIIHOCTH B KOMILIEKCHOU (hopme. AKTUB-
Has U peaKkTUBHAs COCTABJIAIOIIME MOIIHOCTU. banane
MOIIHOCTEM B LENH NEPEMEHHOTO TOKA.

OIK-2,
OITK-9,
TK-1

Hroro

Hroro 3a cemectp

2

Hroro

4

5.3. Paznenbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy IUMH)

U 00ecreuynBaeMbIMU (HOCJ’[e}_IleIIII/IMI/I) AUCHUIIIMHAMHA

Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecnieunBaeMbIMU (TTOCJIEIYIONIMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.

Tabmuma 5.3 — Pa3aenbl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HanMeHnoBaHue TUCIUILINH

Ne paznenoB qaHHON AUCUUIUIMHBL, 17151 KOTOPBIX HEOOXOAUMO U3yYCHHE
00ecIIeunBarOIIMX U 00ECIEYNBAEMBIX TUCHMUITINH

1 2 3 4 5 6 7 8 9
[IpenmecTByronye AUCUUILUINHBI
1 IIpodeccronanbHble MaTe- . n 4 n n . N . .
MaTHYECKHE MTaKEThI
2 NudpopmanoHHbIE TEXHO- . + .
JIOTUU
3 Marematuka + + + + + + + + +
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4 TeopeTnuecKkre OCHOBBI
AIEKTPOTEXHUKHU

5 Teopust aBTOMaTUYECKOTO
YIpaBJICHUS

+ +

+

+

[Tocnenyrouiye TUCHUTIITUHBI

1 IIpodeccuonanbHble MaTe-
MaTUYECKHE MAKeThl

- +

+

+

+

2 3amuTa BBIITYCKHOMW KBaJIM-
(uKaIMOHHOMN paboThI, BKITIO-
4asi IOJIFOTOBKY K TPOIIeype
3aIUTHI U TPOLEAYPY 3aIUTHI

3 MeTo/ipl aHaIM3a U pacueTa
3JIEKTPOHHBIX CXEM

+

+

+ + + +

5.4. CooTBeTCcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M BU/10B 3aHATHI
CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHUJIOB 3aHATUN

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NHUCHIUILIAHBI, U BUJOB 3aHS -

TUH
§ Bunnl zanstui
= X
o o N
(] < < q)
£ o rq S, OPMBbI KOHTPOJIS
E 9 52 ;
= = < =
g =% 8
2 =
OIlK-2 + + + KontponpHas pabora, OTuer no
WHANBUAYAILHOMY 3aJJaHUIO,
Ompoc Ha 3ausTusax, Tect, Otuer
O MPAKTUUYECKOMY 3aHSATHUIO
OIIK-9 + + + KonTponsHnas pabora, OTder mo
WHJMBUIyaIbHOMY 33JIaHUIO,
Onpoc Ha 3andatusx, Tect, OTyer
0 MPAKTUYECKOMY 3aHATUIO
IK-1 + + + KonTponsnas pabora, OTder mo
WHIVBU1yaIbHOMY 3aJIaHUIO,
Onpoc Ha 3anatusx, Tect, OTyer
M0 MPAKTUYECKOMY 3aHATUIO

6. UnTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yUEeHHUS

He mpenycmotpeno PVYII

He mpenycmorpeno PVYII

7. JlabopaTtopHble padoThl

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tabmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

HasBanus pasnenos

HaunmMeHnoBaHMe NMpakTUUECKUX 3aHATUN (CEMUHAPOB)

q
dopmupyembie
KOMIIETEHIIUU

TpynoeMkocCTsb,
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5 cemecTp

2 UccnenoBanue
(hyHKIIHI: 0COOBIC TOUKH,
IKCTPEMYMBI, TIPEICITbI
(GyHKIUH, aCUMIITOTHI

Uro 3HAUUT HcchenoBaHue PYHKIUN U IJIS1 9er0 3TO
HYykHO. O0nacTh onpeneiaeHust QyHKIUU U TOUYKH pa3-
pBIBa, Kak OHM cBs3aHbl. [Ipeaen pyHKIMM 1 npenen
nocienoBarenbHocTd B MathCAD. Haxoxnenue sxc-
TPEMYMOB M TOYEK nepernda GpyHKIUH, Kak 3Ta 3a1a-
Ya CBsI3aHa C MMOHATHEM MIPOU3BOJHON. YUaCTKU BO3-
pactanus u yObIBaHUS QYHKIMH. TOUKH repecedeHus
GbyHKIMH ¢ ocsiMU KoopAuHAT. [Ipu3Hak uéTHocTH U
HeuétHocTH pynkumu. [lepnoandeckas pynkuus. Yto
TaKoe acuMITOoTa rpaduka QyHKIMH, TOUYEMY TTOUCK
acCHMIITOT (DYHKIIMH CBS3aH C 3aJ1aueil HaXOXKICHUS
npeaena.OnepatopHsiid 610k B MatCAD. Onepatopsr
MIPUCBAMBAHMS, KAK MU CIIEAYET MOJIb30BaThCs BHY-
TPH JIOTUYECKUX OJIOKOB. YeM OoTIMyaroTcs oneparo-
pHBI LIMKJIA OT ONepaTopoB BeiOOpa. Oneparopsl mpe-
peiBanusi B MathCAD. CBoiicTBa rapMOHUYECKOTO
curHaia. KakoBsl OCHOBHBIE XapaKTEPUCTHKH LU PO-
BOT'0 CUTHAJIA, YTO TAKOE YaCTOTAa KBAHTOBAHMSI U
TaKTOBBIN nepuoj. HecunyconianpHelie nepuoanye-
ckue curnaisl. [IunooOpasHoe pa3BepThIBaroliee
HaNpsDKEHUE, JUISl YEro OH UCHOJIb3YETCs U Kak
cTpoutca. Buabl ananoroBoi Moayasiuuu. Mogyssiiu-
OHHBIE (PYHKIIUY UMITYIbCHO-MOIYJISIIINOHHBIX CXEM.

Hroro

OIIK-2,
OIIK-9,
IK-1

5 Meronpl penieHus
CHCTEM JIMHENHBIX
anredpanveckux
ypaBHEHUH

Cucrema JIMHEHHBIX areOpanyecKuX ypaBHEHUI
(CJIAY). Teopemsl 0 CyIIeCTBOBAHUU U €TUHCTBEH-
HocTH pemieHus CJIAY. OcHoBHas U paciipeHHas
marpuna CJIAY. Meroa IMaycca. IIpasuiio Kpamepa.
Pemenue CJIAY uyepes oOpatHyto marpuity. Cpencraa
MathCAD nns pemenus CJIAYJIuneiinas anreOpa B
MPUIOKEHUH K MOJICTTUPOBAHMIO TIETIEH TTOCTOSTHHOTO
TOKa. DJEMEHTHI LIETIH MOCTOSIHHOTO TOKa. McTouHnKH
HaIpsHKEHUST ¥ UCTOYHUKU TOKa. COpOTUBIIEHUE
yuactka 1enu. 3akon Oma. 3akonsl Kupxroda. Duep-
rusi ¥ MOIMHOCTh. PaboTa yyacTtka nernu. MomHoOCTh
noTpebIeHHas ¥ MOIIIHOCTh UCTOYHUKA HATIPSKESHUS.
Bbananc momuocTel B ey MOCTOSHHOTO TOKA.

HUroro

OIlK-2,
OIIK-9,
[IK-1

Hroro 3a CEMCECTP

6 cemecTp

8 KomMmruiekcHas
MaTeMaTHKa, MHOKECTBA

1 QYHKIMH Ha
KOMIIJIEKCHOM MJIIOCKOCTH

OcHoBa Teopuu yucen. KomruiekcHas miockocts. [e-
KapToOBa U MOJSIpHAs CUCTEMA KoopauHat. Moayib u
apryMeHT KOMILJIEKCHOTO uncia. J[ekapToBo, TPUTOHO-
METPHUYECKOE U MTOKA3ATEIbHOE MPEACTABICHUE
KOMILIEKCHOTO yucia. Onepanuu ¢ KOMIUIEKCHBIMU
yucinamu. KopeHb n-HOM CTENEHU U3 KOMILUIEKCHOTO
4yclia, HEETUHCTBEHHOCTh KOMITJIEKCHBIX (DYHKIIUH.
Kommuiekcapie QpyHKIMH, METOA TPaPUIECKOrO Mpe-
CTaBJICHUS KOMILJIEKCHOU (DYHKIMH, 00pa3 MHOXKe-
CTBA.

OIIK-2,
OIIK-9,
IK-1
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Htoro

9 IlpencraBnenue
PEaKTHBHBIX 3JICMEHTOB
€M1 B KOMIIJICKCHOM

[IpencraBneHne rapMOHUYECKU U3MEHSIOLIENCS BE-
JIMYUHBI KOMIUIEKCHBIM YMCIOM. TOK M HanpsHKeHHe
Ha aKTUBHOM 3JIEMEHTE LEeNU. TOK U HAIPSIKEHUE B

OIK-2,
OITK-9,
TK-1

koHsieHcaTope. CnBur ¢a3el. EMKOCTHOE conpoTuBIie-
Hue. Casur (as3pl TOKA U HAMPSHKCHHS B KaTyIIKe UH-
JTYKTUBHOCTU. IHIYKTUBHOE CONPOTHUBIICHUE. AKTHUB-
HO€ U peakTUBHOE conpoTuBieHue. KomiuiekcHoe co-
npotusiieHue. 3akoH Oma u 3akoHbl Kupxroda ais
LIETIH TTIEPEMEHHOTO TOKAa. AKTUBHAs, PEaKTUBHAS U
IOJIHAS! MOIITHOCTH B LIEMK IIepeMeHHoro Toka. [Ipen-
CTaBJICHUE MOIIIHOCTH B KOMILUIEKCHOU (hopme. AKTUB-
Hasl ¥ peaKTHBHAs COCTaBJISIIOIINE MOIIHOCTH. bananc

BUJIE, pacyeT Lenu
IIEPEMEHHOI0 TOKa

MOIIHOCTEMN B LENH NEPEMEHHOTO TOKA.

Hroro

Hroro 3a cemectp

Hroro

Tabimite 9.1.

9. CamocrosiTesibHasi padora
Bunpl camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIUH IIPEICTABICHbI B

Ta6mura 9.1 — Buabl caMoCTOSITEIbHON paboThl, TPYAOEMKOCTh B (HOpMUpPYEMbIe KOMIIETEHIHH

5 @]
= Z £
: i
Bunael camocrosTensHON S > 0
HazBanus pa3znenos = = DopMbl KOHTPOJIS
(] = O
paboTEI L s 2
X g =
a e g
= S
5 cemecTp
1 Pemrenue Henuuelnbix | IIpopaboTka JTEKIIMOHHOTO 6 |OIIK-2, |Omnpoc Ha 3aHsATUSIX, TecT
ypaBHenuii B MathCAD, |marepuaina OIIK-9,
HHMCIICHHBIH 1 Hroro 6 [IK-1
AQHATTUTUYECKUN METO/IbI
2 UccnenoBanue IToaroroBka K npaxkTuye- 6 |OIIK-2, |Omnpoc Ha 3aHsTHsIX, OT-
(hyHKIIMNA: 0COOBIC TOUYKH, |CKHM 3aHSATHAM, CEMHHA- OIIK-9, |d4er no MHIUBUIAYAIBHOMY
3KCTPEMYMBI, PEIEIIbI pam IK-1 3aganuro, Tect
(YHKIWHH, ACHMITTOTEI [TpopaboTka JIEKITMOHHOTO 6
Marepuaia
Uroro 12
3 Onepauuu matpuyHoit | [IpopaboTka JIEKIIMOHHOTO OIIK-2, |Omnpoc Ha 3aHsaTUsX, Tect
anreOpsl U UX pealu3alis  MaTepualia OIIK-9,
B MathCAD IK-1
cpezie MathC Hroro 6
4 IIporpammupoBaHue B | BbInoaHEHNE KOHTPOJIBHBIX 8 |OIIK-2, |KoutponpHas pabora,
cpene MathCAD, pabort OIIK-9, |Omnpoc Ha 3aasTHSAX, TecT
HCCIe0BaHNE BUIOB IK-1
CCIEA0BAHUC BUIO [TpopaboTka JIEKITMOHHOTO 6
HAJIOTOBOU M 17071
aHATIOrOBOM MOZYILAN MaTepuana
Hroro 14
5 Meronpl penieHus IToaroroBka K npaxkTuye- OIIK-2, |Omnpoc Ha 3aHsTHsIX, OT-
CHUCTEM JIMHEHHBIX CKHUM 3aHSATUSIM, CEMHHA- OIIK-9, |d4er no MHIAUBUIAYAIHBHOMY

CornacoBaHa Ha noptane Ne 27382

10



anredpanvecKux pam IK-1 3aganuto, Tect
BHEHUU

ypasHe [IpopaboTka JIEeKIIMOHHOTO 6

MaTepuana

Hroro 12
6 Bekropnas reometpus, |[IpopabGoTka JIEKIMOHHOTO 6 |OIIK-2, |Omnpoc Ha 3aHATHAX, TecT
JUHEWHas 3aBUCUMOCTh | Marepualia OIIK-9,
BEKTOPOB, BHIPOKACHHBIC | pr o o 6 IIK-1
cinyyau pemenust CJIAY
7 3akoH Oma, 3aKOHBI [TpopaboTka JIEKIIMOHHOTO 6 |OIIK-2, |Ompoc Ha 3ausTusx, Tect
Kupxroda, mpumenenne | Marepuaia OIIK-9,
CJIAY x 3amauam pacuera Hroro 6 IK-1
MU MOCTOSHHOTO TOKA
Hroro 3a cemectp 62

6 cemecTp
8 KommuiekcHas [ToaroroBka Kk npaxkTu4e- 8 |OIIK-2, |Omnpoc Ha 3ansaTuUsAX, OT-
MaTeMAaTHKa, MHOXKECTBA U | CKUM 3aHATUSAM, CEMHHA- OIIK-9, |4eT no MHAMBUAYAIBHOMY
(yHKIIMM Ha KOMIUIEKCHOH | paM [IK-1 3amanuio, Tect
TJIOCKOCTH
OcKoC [IpopaboTka JIeKIIMOHHOTO 6

MaTepuana

Hroro 14
9 IlpencraBnenue IToaroroBka K mpaxkTuye- 8 |OIIK-2, |Omnpoc Ha 3anATHAX, OT-
PEAKTUBHBIX DJIEMEHTOB | CKMM 3aHATHSAM, CEMUHA- OIIK-9, |d4er no MHIUBUAYATBHOMY
LENU B KOMIUIEKCHOM pam IK-1 3aganuto, Tect
BH qeT [enu

AC, pacHeT 1e [TpopaboTka JIEKIIMOHHOTO 8

NIEPEMEHHOT0 TOKa Marepuaa

Hroro 16
Hroro 3a cemectp 30

[ToaroroBka u ciava 3auera 4 3auer
Uroro 96

10. KypcoBas pa6orta (IIpoeKT)
He npenycmorpeno PVYIIL.

11. PeliTuHrOBasi cucTeMa AJISl OHCHKHU yCII€BaA€EMOCTH oﬁyqammnxm
PetitunroBas cucteMa He HCIIOJIb3YCTCH.

12. YueOHO-MeTOAUYecKOe U MHGOPMALIMOHHOE O0ecTiedeHHue TUCIUIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Muxanpuenko Cepreii ['ennaabeBru MHpopmanmonHoe obecnieueHue 3aay paciera u mpoek-
TUPOBaHMUs eKTprueckux cxem: MoHorp. / C. I'. Muxanbuenko. — Tomck: M3a-Bo ToMck. roc. yH-Ta cH-
cTeM ymp. u paauodiekTponuku, 2016. — 200 c. : umn., Tabn. — bubmumorp.: ¢. 192. [DnexkTpoHHBINH pecypc]
- Pexxum noctyna: http://ie.tusur.ru/docs/msg/io.rar, nata obpamenus: 06.06.2018.

12.2. lonoiHuTEIbHAS JIUTEpaTypa
1. KoMmmbroTepHBIE TEXHOJIOTHU B HayKe, 00pa30BaHUH M MPOU3BOACTBE AIEKTPOHHON TEXHHUKH /
Kpyuunun B.B., Tanosuikuii FO.H., Xomuu C.JI. — Tomck, 2012. — 154 c. [DnexktpoHHsIit pecypc] - Pe-
UM poctyna: http://edu.tusur.ru/training/publications/967, nata obpamienus: 06.06.2018.
2. Wudopmaruka. bazossriii kypc: Yuebnuk ans By3oB / C. B. Cumonosuu [u ap.] ; pen. C. B.
CumonoBwuu. — 2-¢ u3f. — CII6. : [Tutep, 2007. — 639 c. (Hanmuuune B oubmotexke TYCYP - 57 3k3.)
3. Muxanpuenko C. I'. [Ipodeccrnonanpaple MatemMaTrinueckue nakersl. JlabopaTopHbIl MpaKTH-
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kyMm / C. I'. MuxanbueHko; TOMCKHUI1 rocynapcTBEHHBIH YHUBEPCUTET CHCTEM YIPABICHUS U PAJHODIICK-
tponuku, Kadenpa nmpomeinuiennoi snektponuku — Tomck: TYCVYP, 2017. — 84 c.: wi., Tabi., mpwI. —
bubmuorp.: C. 65. [DneKTpOHHBI pecypc] - Pexum JNOCTyMa:
http://ie.tusur.ru/docs/new/lab/pmp/l_pmp.pdf, nata o6pamenus: 06.06.2018.

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYEeCKH e MO0CO0Us

1. Wndopmaunonnsie Texnonorun. Yacts 2. IIpodeccrnonanbaple MaTeMaTi4ecKue makersl: Py-
KOBOZICTBO 10 OpPTaHU3allUU CaMOCTOATENbHON padoThl cTyaeHToB / C. I'. Muxanbuenko; ToMmck. roc. yH-T
CHUCT. ymip. ¥ paguodnektponuku, Kadenpa npomeinmenHoi snekrponnku — Tomck: TYCVYP, 2016. — 128
c. : wn, Tabm., mnpun. — bubmmorp.: c. 97. [OnekrpoHHbli pecypc] - Pexum goctyma:
http://ie.tusur. ru/docs/msg/lt 2.rar, nara oopamenusi: 06.06.2018.

2. Muxanpuenko C. I'. IIpodeccrnoHanpbHbie MaTeMaTHYECKHE MAKEThI. Y4eOHO-METOIMYECKOE
nocobue no nposeneHuo npaktuyeckux pador / C. I'. MuxanbueHko; TOMCKHII rocyaapcTBEHHBINH YHU-
BEPCHUTET CUCTEM YIPABJICHUA U PaAHOIEKTpoHUKH, Kadeapa mpoMBIIUIEHHON 31EKTPOHUKHA — TOMCK:
TYCVYP, 2017. — 86 c. : un., Tabmn., npwi. — bubmmorp.: ¢. 72. [DnekTpoHHBIH pecypc] - Pexum gocryma:
http://ie.tusur.ru/docs/msg/pmp ump.pdf, nara o6pamenus: 06.06.2018.

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS ISl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHalibl Il CAaMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YUCIIa JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

JI1s1 1M1 ¢ HApYIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HApyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

JL1s1 1M1 ¢ HApYLIeHUsIMH OIIOPHO-ABUTIaTeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccuonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI
1. https://lib.tusur.ru/ru/resursy/bazy-dannyh

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

3. https://elibrary.ru/defaultx.asp

13. MaTepuajibHO-TEXHHYeCKOe o0ecneyeHue TMCIUIINHBI U TpedyeMoe MporpaMMHoe
ol0ecreueHmne

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUIIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHOU aTTeCTAllMU UCIIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOTMUYECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOo#l meOenbo. MMeroTes
JIEMOHCTpaIlMOHHOE 000pyA0BaHKUE U yUeOHO-HAITIIIHbIE TOCOOMS, 00eCIeunBaloIINe TEMaTHIECKUEe Ul -
JIIOCTPALIMHU 10 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaibHO-TEXHMYECKOE U IPOrPaMMHOe ofecredeHne 1 NPAKTHYEeCKUX 3aHATHI
BeruucnurenbHas nabopatopust
ydeOHast ayuTOpus JIJIsl TPOBEICHUS 3aHATUIN MPAKTUYECKOro TUIIA, ydeOHast ayIuTOpUs JJIs PO -
BEJICHUSI 3aHATHUN JIaOOPAaTOPHOTO THUIIA, y4eOHAasl aylmuTOpHUs JJIs MPOBEACHUS 3aHATUH CEMHHApPCKOTO
THUTIA, TIOMEIICHUE JJIs1 KYpCOBOTO MTPOSKTUPOBAHUS (BBITIOTHEHUS KYPCOBBIX paboT)
634034, Tomckas obnactsb, . Tomck, Bepmauna ynuia, a. 74, 2016 ayn.
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Onwucanue uMeronierocs 000pya0BaHuUs:

- [lepconanpHbie KOMIIBIOTEPHI (16 IT.);

- UaTepakTuBHas nocka — «Smart-board» DVIT (1 mt.);
- Mynetumeauitabiii mpoexktop NEC (1 mit.);

- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;
- PaGouee mecTo mpernoaBares.

[IporpammHoe obecrieueHue:

— Asimec

— Far Manager

— Google Chrome

— LTspice 4

— LibreOftice

— PTC Mathcadl3, 14

— Windows XP

Brruncnurensnas nadoparopus / KomnbroTepHslii kiiace

yueOHast ayuTOpHs IJIsl IPOBEICHHSI 3aHITHH IPAKTUIECKOTO THIIA, yueOHast ayIuTOPHs IS TIPO -
BE/ICHUS 3aHATHI Ja0OpaTOpHOro THUMA, yyeOHas ayIuTOpus AJIs HNPOBENEHHs 3aHATUH CEMHHAPCKOIO
THUIIA, TOMEIIEHUE [T KypPCOBOTO MTPOSKTUPOBAHUS (BBITIOIHEHHUS KyPCOBBIX padoT)

634034, Tomckast o6nacts, T. Tomck, Bepmmnuna ynuna, a. 74, 3016 ayz.

Ornrcanre UMEIOIIETOCs 000PyI0BAHMUS:

- [lepconanbHble KomIbroTepsI (16 mT.);

- UatepaktuBHas nqocka — «Smart-board» DVIT (1 mit.);

- Mynsrumenuitasiit npoekrop NEC (1 mt.);

- Kommnekr cneunanuzupoBanHol yueOHoI mebenu;

- PaGouee mecTo mpernoiaBares.

[IporpamMmMHoOe obecrieueHue:

— ASIMEC

— Far Manager

— Google Chrome

— LTspice 4

— LibreOffice

— PTC Mathcadl13, 14

— Windows XP Pro

13.1.3. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jns camocTosTeNnbHOM paboThl HCTONB3YIOTCA y4eOHblE ayAUTOpUU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, 1. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapwmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTs, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOeb;

- koMnbroTeps! ki1acca He Huke [IDBM INTEL Celeron D336 2.81T1. - 5 mwiT.;

- KOMITBIOTEPHI TIOAKIIOYEHBI K ceTH «HTepHeT» M 00ecrneunBaT AOCTYI B JIEKTPOHHYIO HH-
(dopMalnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo obeceueHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyigs Windows;
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- 7-Zip;
- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH annapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOiaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecs: ¢ HapylIEeHHEM ClIyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) P TOMOIIH BUACOYBEINIUTENICH A1 KOM(POPTHOTO IIPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUIMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKpPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3agaHus

1. Beibepure Bapuantsl nmporpamm MathCAD, mo3Bossitoniie HallTH TOYKU NepecedeHus: (PpyHk-
uu ¢ ocbro OX

BapuanTs! 0TBETOB:

* given find

* solve

* root

* given maximize

* rank

2. Kak 3aaercs TOYHOCTh YHCIEHHBIX pacueToB B MathCAD?

BapwnaHTbI OTBETOB:

* [Ipn nomomu nepemennoit TOL

* Bo Brimagke menro ®POPMAT\PE3VJIBTAT\

* B 3aBUCMMOCTH OT aprymMeHTa BBIYMCIECHUI

» Tounocts Berunciennii MathCAD 3amgaeT caMOCTOATEIBHO

3. Yro Ttakoe marpuna?

BapwnaHTbI OTBETOB:

* [IpsimoyronpHast TabIUIA YHCEN, UCTIONb3yeMasi B MaTeMaTHKe

» Kubepnernueckas cuctema, yrnpasJistomiasi 4eJI0Be4eCTBOM

* BupryanbpHas peanpbHOCTb

* Maccus uncen

4. Yro Takoe HynH (PyHKIMU C OAHUM apryMEHTOM?

BapwnaHTbI OTBETOB:

* Abcrucenl ToYek nepeceueHus rpapuka GyHKIMU C OChI0O apryMeHTa (hyHKLIUU

* Toukn sxcTpemyma

* OpauHaThl TOYEK Nepecedenus rpaduka GpyHkuuu ¢ ocbro OX

* Kopuu ypaBHEeHUs

5. Yrto Takoe MakCUMyM (M MUHUMYM) (DYHKIIMHU, KaK OHM CBSI3aHbI CO 3HAYEHUEM MPOU3BOIHOM B
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ATUX TOYKax?

BapuaHTbl OTBETOB:

* [Ipou3BoHas B 3TUX TOUKAX paBHA HYJIO

* [Ipou3BoiHAs B 3TUX TOYKAX MPUHUMAET MaKCUMajIbHOE (MUHUMAJIbHOE) 3HAUCHHE

* 3ananHast QyHKIMA B ATUX TOYKaX MEPECEKACT OCh apT'yMEHTOB

* 3TO SKCTPEMYMBI MPOU3BOTHOM OT 3aJaHHOUN (PYHKITUU

6. UTo Takoe acUMIITOTa 331aHHON (QYHKIUU?

BapuaHTbl OTBETOB:

* [Ipsimas nmuHUs, B peaesne MpuommKaromascs K rpaguky 3a1anHoN GyHKIUU

* [Ipsimass M, Ha OECKOHEYHOCTH TpHOIMKaromascs K rpaduky 3agaHHOW (QYHKIMH U HE
nepeceKaromias ero

* BepTrukanbHas TMHUS B TOUKE, T€ MPEIEIIbI CIIPABa U CJIEBA HE COBIIAJAIOT

* Touka pa3pbiBa QyHKIIHH

7. Kakuie BUJIbl aHAJIOTOBOM MOJYJISILIMK BbI 3HaeTe? OTMEThTE MPABUIILHBIC BAPUAHTHI.

BapuanTsl 0TBETOB:

* 4aCTOTHAs

* (pazoBas

* i poBast

* HENIpephIBHAs

* AMIUIMTYHAA

8. MoryT 511 mpoTekaTh B MPOBOJAHUKAX NMEKTPUUECKUX CXEM LH(POBbIE CUTHAIIBI?

BapuaHnTbl OTBETOB:

* Her. Bce curnasiel aHamorosbie

* Jla. JIBOMYHBII KOJ, HAIPUMEDP

* [IpaBuiIbHBIN BApUAHT OTCYTCTBYET

9. Kak cBsi3aHbI MOJIHAsA, aKTUBHAS U pPEaKTUBHAS MOIIHOCTH. BriOepuTe Bce mpaBUIbHbIE BapyaH-
Thl OTBETA.

BapuaHnTbl OTBETOB:

* Hukak He CBsI3aHbI

* JleicTBUTEIbHAS YaCTh ITOJIHOM MOIIIHOCTH - 3TO aKTUBHAS MOIIHOCTh

* MH1Mas 4acTh NOJHOW MOIIHOCTH - 3TO PEaKTUBHAsI MOIIIHOCTh

* [TotHAst MOIITHOCTB — ATO KOPEHb KBAJIPATHBIN U3 CYMMbI aKTUBHOM M PEAKTUBHOMN MOIIHOCTEN

* Mozaynb MOJTHOW MOLIHOCTH PAaBEH KOPHIO KBAaAPATHOMY M3 CyMMbI aKTMBHOM M PEAaKTUBHOM
MOIITHOCTEH

10. Yem no cyTH SBIISIETCS ONPEAEIIUTEND MAaTPULIBI?

BapuaHTbl OTBETOB:

* Yucno

* Jlpyras Mmarpuia

* Bekrop

* OyHKIHS

11. Kakoii oneparop npuMeHseTcs A NPUCOEANHEHNS OJTHOW MaTPHULIbI K Ipyroy cripasa’?

BapuaHTbl OTBETOB:

* augment

* stack

* submatrix

* right

12. OnuHAKOBO JIM TPOUCXOJMT B3SITHE JJIEMEHTAa BEKTOpPA-CTOJIOLA W BEKTOPA-CTPOKU B
MathCAD?

BapuaHTsl OTBETOB:

* Jla. Paznmuumii Het

* Het. DnemMeHTBI BeKTOpa-CTONOIA U BEKTOPA-CTPOKH 3alMCHIBAIOTCS PA3IMYHBIM 00pa3oM

* [TpaBWIbHBIN BapraHT OTCYTCTBYET

13. Kak cBsi3aHO cymiecTBOBaHHE OOpPAaTHOM MaTPHUIBI M BETUYMHA ONPEACTUTENS?

BapuaHTbl OTBETOB:

CornacoBaHa Ha noprane N2 27382 15



» O0OparHast MaTpuIia HE CYIIECTBYET, ECIIH OMPEICIIUTENb OTPULIATEILHBIHA

» OOparHasi MaTpula CyIIECTBYET, TOJIBKO €CJIH OMPEICIUTENb HE PABEH HYITIO

* OTU NOHATHUS HE CBS3aHBI

» OOparHast MaTpHIla HE CYIIECTBYET, €CIIU ONpeaeauTeNb Oobie yucia 1.1E+4932

14. Yto Takoe paHr MaTpuibl?

BapuaHnTbl OTBETOB:

* Unicnio TUHEIHO HE3aBUCUMBIX CTPOK (CTOIOIIOB) MAaTPHIIBI

* Pa3mMepHOCTh MaTpHUIlbl

* OnpenenuTenb

* PerieHue JTIMHEMTHOTO OTHOPOIHOTO YpaBHEHUS, 3a1aBA€MOT0 MaTpUIIEH

15. l'eomerpuueckuii BEeKTOp MoxkeT ObITh ornucaH B cucteme MathCAD kak

BapuaHTbl OTBETOB:

* OJTHOMEPHBIN MaCCUB YUCEI

* MaTpuLa KOOpAUHAT

* OIpeACIUTEIh MATPULIBI KOOPAUHAT

* 0asuc B TPEXMEPHOM MPOCTPAHCTBE

16. Pe3ynbraToM cKajIipHOTO IPOU3BEIEHUS BEKTOPOB SIBJIECTCS

BapuaHTbl OTBETOB:

* YHCJIO0

* BEKTOP

* MaTpula

* pyHKIUSA

17. Cucrema TMHEHHBIX aaredpanyecKux ypaBHEHHH UMEET pelIeHne, eciiu

BapuaHTbl OTBETOB:

* paHI OCHOBHOM MAaTpHIIbl PaBEH PAHT'y PaCIIMPEHHON MaTPULIbI

* BEKTOp IPaBbIX YacTeH HYJICBOU (OMHOPOIHAS CHCTEMA)

* BEKTOp IPaBbIX YacTEl HEHYJEBOH (crcTeMa HEOJHOPOIHAS)

* OIpEACIIUTENb MATPULIBI PABEH HYIIO

18. IlpeacraBneHne KOMIUIEKCHOIO YHCa B JIEKAPTOBOH CHCTEME KOOPAMHAT 3KBUBAJIEHTHO JIU
€ro TPUrOHOMETPUYECKOHN 1 MOKa3aTeIbHON 3anucu?

BapuanTsl 0TBETOB:

* DTO OTHO U TO K€ YUCIIO

* Tonbko B OISAPHON CUCTEME KOOpAUHAT

* TonbKO B I€KapTOBOM CUCTEME KOOPAUHAT

* JTO pa3IWyHbIC YnCIa

19. Ckonbko 3HaUYEHUH UMEET KOPEHb IIECTO CTeneH! u3 yucia -4-317

BapuaHTsl OTBETOB:

* [Ilectp

e Oqun

* KopHeii HeT

* JIpa

20. Yemy paBuo Im(-4-31)?

BapuaHTsl OTBETOB:

4

*5

-4

*-3

14.1.2. Tembl 0IPOCOB HA 3aHATHAX
I{ern mepeMeHHOTO TOKA.
I'apmoHMUeCKuii CUTHAIL.
PeakTuBHBIE 3JIEMEHTBI CXEMBI - KaTyIIKa MHIYKTUBHOCTH U KOHJEHCATOP.
EMKOCTh KOHJIEHCAaTOPa, UHAYKTUBHOCTB IPOCCEIIS.
Pacder nenu nepeMeHHOro TOKa.
AKTUBHas1, peaKTUBHAas U M10JIHAsI MOIIHOCTb. bajlaHC MOILTHOCTEN.
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DneKTpuYecKas 1eMb.

Hanpsokenue, Tok, COMpOTHBIIEHUE, MOITHOCTb.

3akon Oma.

3akonsl Kupxroda: napanienbHoe U MOCieq0BaTeIbHOE COeAUHEHNE TPOBOAHUKOB. [IprMenenne
CJIAY nnst pacyeTa 1ienu NOCTOSSHHOTO ToKa. batanc MoutHocTeil.

[IporpaMmmupoBaHue, aITOPUTM, ITUKI U BBIOOP.

[MoamporpaMmma, 06J1aCTh BUANMOCTH TIEPEMEHHBIX, TI00ABHBIC U JIOKAThHBIC IEPEMEHHBIE.

["apmonmnyeckas GyHKIMS, aMILTATY/a, 4acToTa U (hasa.

UccnenoBanue GpyHKIUI.

OOGmacTb onpeeneHus, 0COObIe TOUKH.

[Ipenen ¢pyHKIIUN B TOUKE, peAesbl HA OECKOHEYHOCTH.

beckoneuno GonpIre 1 6ECKOHEUHO MaJble BETMUHHBI.

Boszpacranue u yobiBaHue (hyHKLIMH, IPOBEACHUE MPOU3BOAHOM, IKCTPEMYMBI (PYHKIIUH U TOUKU
neperuoa.

ACUMITOTHI.

KomriekcHble uncia, KOMIIEKCHAs TNIOCKOCTbD.

JlexapToBa u MOJIIpHAs CHCTEMa KOOPIMHAT.

Momyns 1 apryMeHT KOMIUIEKCHOTO YHCIIa.

JlekapToBO, TPUTOHOMETPUUYECKOE U TIOKA3aTEIbHOE MPEACTABICHUE KOMILJIEKCHOTO YHCIIa.

Onepanuu ¢ KOMIUIEKCHBIMH YUCIIAMHU.

[IpuMeHeHHEe BEKTOPOB B HAYYHO-TEXHUYECKUX pacueTaxX, BEKTOPHOE ONMUCAHUE (PU3NYCCKUX BE-
JIUYUH.

IIpoexuuu BekTopa.

Jluneiinas 3aBUCUMOCTD (HE3aBUCUMOCTD) BEKTOPOB.

Omnepauuu ¢ BEKTOpaMH.

CkainsipHO€, BEKTOPHOE M CMEIIaHHOE IIPOU3BEICHHE.

Monynb BeKTOpa, Yroji HaKJIOHa BEKTOPA.

Cucrema JTMHEWHBIX alreOpanyecKux ypaBHEHUH.

Teopembl 0 CyIIEeCTBOBaHUM U €IMHCTBEHHOCTH perieHus: CJIAY.

OcHoBHas u pacmpenHast Marpuna CJIAY.

Merop 'aycca = mIKOJIBHBIN METOJT TOACTAHOBOK.

[TpaBuno Kpamepa.

Pemenne CJIAY uepe3 oOpaTHyrO MaTpHILy.

Bekrtop kak HanmpaBiIeHHBIA OTPE30K MPSIMOM B €BKJIUIOBOM MPOCTPAHCTRBE.

Martpuiia Kak CHCTEMa BEKTOPOB-CTPOK U BEKTOPOB-CTOJIOIIOB.

ApudmeTnueckre onepalnny ¢ BEKTOpaMi U MaTpULIaMy, MOJYJIb BEKTOPa, YroJl HaKJIOHA.

Jluneiinas 3aBUCUMOCTD (HE3aBUCUMOCTD) BEKTOPOB.

Onpenenurensb MaTPUILIbI, pAHT MaTPHULIbI, 0OpaTHAsE MaTPHUIIA.

Paznoxxenue onpenenuTens Mo CTpoke (CTonoIy).

OKBUBAJICHTHbIE TPEOOPA30BAHNS MATPHUIIBL.

KopHu ypaBHeHus.

Peliennie HETMHEWHBIX YpaBHEHUH.

I'pacdmueckuii cnocod oTaeneHus KOpHEH.

UucneHHbIN 1 aHAUTUTUYECKUH METObI MOUCKA KOPHEH.

14.1.3. Tembl HHANBUAYAJTBbHBIX 321aHUI

1. IlpeacraBneHre TapMOHUYECKH M3MEHSIOIICHUCS BEJIMYMHBI KOMIUIEKCHBIM YHUCJIOM. TOK H
HaIpsHKEHUE Ha aKTUBHOM JJIEMEHTE 1eTH. TOK 1 HanpspKkeHue B KonaeHcatope. Casur ¢assl. EMkocTHOE
conpotuBneHue. Casur (as3pl TOKa U HAMPSHKEHUS B KATYIIKEe HHIYKTUBHOCTH. MIHIYKTUBHOE COMPOTUB-
JeHue. AKTUBHOE U peakTHBHOE compoTtuiieHne. KommuiekcHoe compotuBieHue. 3akoH OmMa U 3aKOHBI
Kupxroda mist nenu nepeMeHHOro Toka. AKTUBHAs, pEaKTUBHAS U TOJHAS MOIIHOCTh B IIETIH MEPEMEH-
HOTO TOKa. [IpencTaBieHne MOIIHOCTH B KOMILIEKCHON (opMe. AKTUBHAS U PEaKTUBHAS COCTABIISIONINE
MOILIHOCTH. banaHc MOIIHOCTEN B LENH IEPEMEHHOIO TOKA.

2. KommiaekcHble 4mciaa W KOMILICKCHAs INIOCKOCTD. I[eKapTOBO U MOJIIPHOC HPCACTABJICHUC
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KOMIUIEKCHOIO 4uciia. Moaynb M apryMEHT KOMILUIEKCHOIO 4Hcia. TpUroHOMeTpuyeckas 3amuch
KOMIUTIeKCHOTO uncia. [TokazarenbHas ¢hopma 3amucy KOMIUIEKCHOTO YKciia. ApudMeTHIecKre onepanun
C KOMIIJICKCHBIMHA YHCJIaMH (CJIO)KGHI/IG, yMHO)KeHI/Ie, I[GHGHI/IG). BOSBGIIGHI/IQ KOMIIJICKCHOT'O 4YHcCJjia B CTC-
neHb. KopeHb n-HOW CTeNEeHU U3 KOMIUIEKCHOTO YHCTIA.

3. JluneitHas anreOpa B MPWIOKECHUH K MOJCIMPOBAHUIO IIETICH MOCTOSHHOTO TOKA. DJIEMEHTHI
ey nMOCTOAHHOT'O TOKA. Hcrounnku HaIpsAKCHUA U UICTOYHUKHA TOKaA. COHpOTI/IBJIeHI/Ie y4dacTKa Oe1u. 3a-
koH Oma. 3akoHsl Kupxroda. DHeprus u MomHoCTh. Pabota yyacTka rienu. MomHOCTh OoTpeOieHHAs U
MOIIMHOCTb UCTOYHUKA HAIIPSIKCHUSA. bananc MOIHHOCTeﬁ B €I TOCTOAHHOI'O TOKA.

4. Cucrema nuHelHBIX anredpanueckux ypaBHeHuit (CJIAY). JIuneitHo 3aBUCUMas U JIMHEHHO He -
3aBUCUMas CUCTeMa BEKTOpoB. PaHr matpuisl cucremsl. Kpurepuii cyniecTBoBaHHs U €AMHCTBEHHOCTH
pemenns CJIAY. Onpenenutens, paHr MaTpHIbl U cBoiicTBa oOpatHO# Marpuubl. [Touck pemenus CJIAY
npu oMoty obpatHoit Marpuiel. Meron ["aycca pemenus CJIAY. [IpaBuino Kpamepa pemenuss CJIAY.
Obmee n yactHoe pemenne CJIAY, numeromieit 6osnpine ogHoro kopHs. Berpoennsie ¢pynkunun MathCAD
s peruenus CJIAY.

5. Omneparopnbiii 610k B MatCAD. Omnepatopsl mprCBauBaHUs, KaK UMHU CJICTYET TOJIb30BaThCS
BHYTPHU JIOTHYECKUX OJIOKOB. UeM OTIMYAIOTCS OMepaTophl LHUKIA OT OMepaTopoB BbIOOpa. OmepaTopbl
npepeiBanus B MathCAD. CgoiicTBa rapMoHMYECKOro curHaida. KakoBbl OCHOBHBIE XapaKTEPUCTHUKH
LII/I(prBOFO CHUIrHajaa, 4YTO TaKO€ 4aCTOTa KBAHTOBAHUA U TAKTOBBIN nepuo. HCCI/IHyCOI/II[aHLHLIe nepuro-
nuueckue curHanbl. [IunmooOpasHoe pasBepThIBarollee HampsOKEHHE, JUIsl YEro OH HCIONB3YeTCsl M Kak
cTpoutcs. Buasl aHamoroBoil moaynsuuu. MonynsuuMoHHBIE (DYHKIMH HMITYJIBCHO-MOIYJSIIMOHHBIX
CXEM.

6. Uto 3HauuT uccienoBanue PyHKIMN U 11 9ero 3To HyKHO. O6macTs onpenencHuss QyHKINN 1
TOYKH pa3pbiBa, Kak OHU cBsa3aHbl. [Ipenen Gpynkuuu u npenen nocnenoarensHoctu B MathCAD. Haxo-
KJIEHHE SKCTPEMYMOB M TOouek repernba (yHKIMH, KaK 3Ta 3ajJaya CBs3aHA C MOHATHEM IMPOU3BOIAHOM.
VYyacTku Bo3pacTanus U yobiBaHua (pyHkuuu. Touku mepecedeHus: GyHKIUHM ¢ OCSIMH KOOpauHaT. [Ipu-
3HAK YETHOCTH M HeU€THOCTH (yHKIMU. [lepuonnyeckas Gynkius. Uto Takoe acumnroTa rpaduka GyHK-
IIH, TOYEMY MTOMCK aCUMNTOT (DYHKIIMU CBsI3aH € 3a7a4ell HaXOKJICHUS Ipeena.

7. IlonsiTHe BEKTOpa M MaTpUIlbl. MaTpulia Kak CHCTeMa BEKTOPOB-CTPOK U BEKTOPOB-CTOJIOLIOB.
Apudmerndeckue onepalnyy ¢ BEKTopaMH U MaTpulamu. JInHelHas 3aBUCUMOCTb (HE3aBUCUMOCTb) BEK-
TopoB. OmnpeaenuTenb MaTpHILIbl, paHT MaTPHUIlbl, OOpaTHas MaTpula. DKBUBAJICHTHBIE Pe0oOpa30BaHUs
Matpuil. Meronbl pabotsl ¢ Mmatputiamu B MatCAD.

8. Ilepemennnie u ux 3HaueHus B MathCAD. Uucnennoe npeacrasnenne Gpyakuun. Kopau ypas-
HeHMs 1 Hynu ¢yHKUuuu. [Ipuemsl oTbickanus kopHel HenuHelHoro ypaBHeHus B MathCAD. Dkerpemy -
MbI (PYHKIIMHM U KOPHU Mpou3BogHON. Kak onmpenenuts yuacTku Bo3pactanus (yOsiBaHus) GpyHkmuu. Kak
HaiTu Touku neperunda rpapuka pyHkuu. @opMaT BbIBoAa pe3ynbraTtoB B cucteme MathCAD.

9. IloHsATHS MaTpUIa U BEKTOP C TOYKH 3pEHUS IMHEHHOH anredpsl. Onpenenurens U paHT MaTpH -
1bl. JINHEWHO 3aBUCHMMAas W JIMHEWHO HE3aBHUCHUMAas CHCTeMa BEKTOpoB. UTO Takoe 0a3uc W KOOPIWHATHI
BekTOopa. CKaIsipHOE U BEKTOpHOE mpou3BeneHne. CBoicTBa BEKTOPHBIX oneparuii. CoOOCTBEHHbIE YHciia
1 COOCTBEHHBIC BEKTOpA MATPHIIHI.

14.1.4. 3auér

1. Beimucath MUHOpP M BBIYHUCIUTH alreOpanueckoe IOMOTHEHHE K 33JaHHOMY JJIEMEHTY MaTpu-
LB

2. IIpuBecTu MaTpuily K TPEYrolbHOMY BUAY IyTEM SKBUBAJCHTHBIX MPeoOpa3oBaHMii CO CTPOKa-
MH WM CTOJOLIAMH.

3. Beluucienue onpeaenuTeNsi MaTPULIbI Pa3IoKEHHEM M0 CTPOKE.

4. BeruuciieHue paHra MaTpHIIHL.

5. PenieHue cucteMsl JIMHEHHBIX anreOpandeckux ypaBHeHu# o metoay Kpamepa.
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6. Pemmienne cucremMbl JIMHEHHBIX anreOpanyeckux ypaBHeHH 1o metony ["aycca.

7. Pemmenune cucteMbl IMHEWHBIX allreOpandecKuX ypaBHEHUH depe3 oOpaTHYI0 MaTpHILy.

8. Pemienne MaTpu4HbIX ypaBHEHUH JIFOOBIM CIIOCOOOM.

9. [TocTpouTh OOpaTHYIO MATPUILY K 33JJaHHON MaTpHUIIE.

10. Apudmernueckue onepauy ¢ MaTpHIIAMU.

11. Berancauth Bce COOCTBEHHBIEC YHCIIa MATPHUIIHI.

12. Beraucnuth ogHO (71H000€) COOCTBEHHOE YHCIIO MATPHUIIBI, IOCTPOUTH COOCTBEHHBIN BEKTOP,
€MY COOTBETCTBYIOIIUH.

13. Bpluncnuth cKaasipHOE U BEKTOPHOE IIPOU3BEIEHUE 3aJaHHBIX BEKTOPOB.

14. BBIUMCIUTD YyToJl MEXIY BEKTOPAMHU.

15. IIpousBectu onepanuu ¢ BEKTOpaMu

16. 3agaya Ha reOMETPUUECKOE BHIYUCICHUE YEPE3 BEKTOPBI

17. Onucate B3aMMHOE PacIOIOKEHUE IBYX 3aJaHHBIX BEKTOPOB

18. 3amanbl KOOPAUHATHI TPEX BEKTOPOB B M3BECTHOM Oazuce. MOXHO JIM UX B35ITh B KAY€CTBE HO-
BOro 6asuca?

19. 3anucarp ypaBHEHHE NPAMOM, MPOXOASIICH Yepe3 3aJaHHbIE TOUKH.

20. 3anucarh ypaBHEHHUE NPAMOH, NMPOXOIALIEH Uepe3 NaHHYI0 TOUKY MapajlIebHO 3aJaHHOMY
BEKTODY.

21. 3anucaTh ypaBHEHHE IUIOCKOCTH, TPOXOALIEH Yepe3 TpHU 3aJaHHbIE TOUKH.

22. 3anucarh ypaBHEHHUE MIOCKOCTH, MPOXOASAIIEH yepe3 3aJaHHYI0 TOUKY M COAEp Kallleil 3aaH-
HYIO TIPSIMYIO.

23. 3anucaTh ypaBHEHHUE 33JJaHHONW OKPYKHOCTHU B MOJIIPHOW CHCTEME KOOPJIUHAT.

24. 3anucaTh ypaBHEHHE 3aJaHHOW MIPSIMOM JIMHUU B MOJIIPHON CUCTEME KOOPNHAT.

25. lIpsimas 3amana nmapaMmeTpudeckuM ypaBHeHHEeM. [TocTpouTts ol1iee ypaBHEHHE dTOU MPSIMOH,
BBINIMCATh BEKTOP HOPMAJIH, HAMIPABJISIOIIUNA BEKTOP.

26. OxapakTepr30BaTh B3aUMHOE PACIIONIOKEHUE MPSIMbIX, 3aIaHHBIX CBOUMH OOIIMMH YpaBHEHH-
SIMHU.

27. JlaHbl KOOpAMHATHI BEPIIMH NUpaMuabl. HallTu ypaBHeHHE TPSMOM, COAEpIKAIICH OIHY W3
rpaHei.

28. 3aaH0 KAaHOHMYECKOE YpaBHEHHE KPUBOM BTOPOIO MOPSAKA HA MIOCKOCTH. ONpenenuTh THIT
KpPUBOM, BBIITUCATh €€ XapaKTEPUCTUKH.

29. BeIyucnuTh KOOpIMHATHI BEKTOPOB CTAPOTro Oaznca B HOBOM.

14.1.5. TeMbl KOHTPOJILHBIX padoT

1. UccnenoBanue ¢pynkuuit. [loctpoenue rpaduka ¢pynkiuu B MathCAD. OcoOble TOUKH, Ipeesn
(GyHKIMM B TOYKE, Mpesiesibl Ha 0eCKOHEYHOCTU. beckoHeuHo Oouibline U OECKOHEYHO MaJlble BEJTUYHMHBI.
Bospacranue u yobiBaHue (GyHKLINHU, TPOBEJCHUE TPOU3BOTHON, SIKCTPEMYMbI (DYHKIIUU U TOUKH IEPETH -
6a. AcumnTotsl. [Iporpammusie Bo3amoxkHoCcTH cpeabl MathCAD. O61acTh BUAMMOCTH JIOKAJIBHBIX IEepe-
MeHHbIX. 'apMoHnYeckas QpyHKIMA, aMIUTUTY/1a, yacToTa U ¢aza. Moaynsanus. ViccienoBanue BUOB aHa-
JIOTOBOW MOJTYJISILIMM.

2. Jluneiinas anreOpa B NPUIOKEHUH K MOJAEIMPOBAHUIO LIENEH MOCTOSIHHOTO TOKA. DJIE€MEHTHI
LENHU MOCTOSIHHOTO TOKa. MICTOUHMKM HanpsKeHUs! M UICTOYHUKHU Toka. CONpoTHBIIEHNE yYacTKa 1enHu. 3a-
koH OMa. 3akonbl Kupxroda. Dueprus u moutHocts. Pabota ydactka nenu. MoHocTs notpedieHHast 1
MOIIHOCTh UCTOYHHKA HalpsbkeHus. bamanc MolHocTel B 1ienu nocTosiHHOro Toka. [Ipumenenue cucre-
MBI IUHEWHBIX anreOpanyeckux ypasHeHuil (CJIAY) mis monenupoBaHus 1ieneld mocTostHHOro Toka. Jlu-
HEWHO 3aBHCUMAas W JIMHEMHO HE3aBHCUMAas CHUCTEMa BEKTOpOB. PaHr marpuubl cucremsl. Kputepuii cy-
IIeCTBOBaHUS U enuHCTBeHHOCTH perieHust CJIAY. Onpenenurens, paHr MaTpHUIbl U CBOMCTBAa 0OpaTHOM
matpuipbl. [Touck pemennss CJIAY npu nmomontu obparHoit matpuiibl. Meron [Naycca pemenust CJIAY.
[TpaBuno Kpamepa pemenust CJIAY. O6uee u yactHoe pemenue CIIAY, umeroeil 60sb1e 0JHOr0 KOp-
Hs. Berpoennsie pynxiuun MathCAD st pemienus CJIAY.

3. llenn nepeMeHHOro ToKa. I'apMOHMYeCKUil curHajl. PeakTHBHBIE 3JIEMEHTBI CXEMbl. EMKOCTB
KOHJIEHCATOpa, MHAYKTUBHOCTH Apoccens. [IpeacraBieHre peakTuBHBIX 3JIEMEHTOB 1IETH B KOMIUIEKCHOM
Bujie. AKTUBHOE, PEaKTUBHOE U MOJIHOE CONpoTUBIeHUE. Pacuer nenu nepemeHHoro Toka. I'papuueckoe
IIPEJICTABICHUE KOMIUIEKCHBIX BEJIMYUH. AKTHUBHAs, pEaKTUBHAs M IOJHAS MOIIHOCTb, 0aJaHC MOIIHO-
cTeil.
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14.1.6. Bonipocs! 1151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMHHApPaM
1. Kopau TpaHcuieHIeHTHOTO ypaBHeHUs. Pernenue HenuaeitHbix ypapHeHuit B MathCAD. I'padu-
YeCKHii crioco0 oTaeneHust KopHel. YNCIeHHbI U aHATUTUYECKU METOIbl YTOUHEHHsI KOpHA. TOUHOCTh
BBIYHCJICHUH, YU CIIO BEPHBIX 3HAKOB, IOTPEIIHOCTD.

2. IlonsaTre BeKTOpa W MaTpullbl. MaTpuila Kak CUCTeMa BEKTOPOB-CTPOK W BEKTOPOB-CTOJIOIIOB.
Apudmernueckue omnepalnmy ¢ BEKTOpaMH U MaTpuuamu. JInHelHas 3aBUCUMOCTh (HE3aBUCHMOCTb) BEK-
TopoB. OnpenenuTenb MaTpUllbl, paHT MaTPUIIbI, oOpaTHas MaTpulia. DKBUBAJEHTHbIE MPEOOpa3OBaHUS
marpui. Mertozp! paboTsl ¢ MaTpuriamu B MatCAD.

3. Cucrema nuHeiHbIX anreOpanyeckux ypaBHeHuid (CJIAY). Teopembl O CyIIeCTBOBaHMU U
enuHcTBeHHOCTH petenust CJIAY. OcnoBHas u pacmupennas marpuua CJIAY. Meton ['aycca. IIpaBuno
Kpamepa. Pemmienne CJIAY yepe3 obpatayto marpuiy. Cpenctea MathCAD nns pemenus CJIAY.

4. Bekrop. [IpuMeHeHHe BEKTOPOB B HAYYHO-TEXHUYECKUX pacyeTax, BEKTOPHOE OMHMCAaHUe PU3H-
YeCKUX BEIMYMH. JIMHEWHast 3aBUCUMOCTh (HE3aBUCUMOCTB) BEKTOpOB. Onepariuu ¢ Bekropamu. Ckasp-
HOE, BEKTOPHOE M CMEIIaHHOE Mpou3BeeHne. Moayllb BEKTOpa, yroll HakjioHa BekTopa. [Ipumeps pere-
HUs 3a/1a4 ¢ BekTopamu Ha MathCAD.

5. OcHoBa Teopun uncen. KomriekcHast miiockocTb. JlekapToBa u nosisipHas cuctemMa KOOpAWHAT.
Momyns U apryMeHT KOMIUIEKCHOTO 4ucia. [[ekapToBo, TPUTOHOMETPUYECKOE M TMOKa3aTeNbHOE IMpe-
CTaBJICHHE KOMIUIEKCHOTO uucia. Onepanuy ¢ KOMIUIEKCHBIMH 4uciaMu. KopeHb n-HO# cremeHu u3
KOMIUIEKCHOTO YHMCJIa, HEeIMHCTBEHHOCTh KOMIUIEKCHBIX (pyHKImiA. KomrekcHble (hyHKIIMU, METOA Tpa-
(hUYeCKOro mpeCTaBICHUS KOMIUIEKCHON (DyHKIMH, 00pa3 MHOXKECTBA.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTEePHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEIyCMOTPEHBI JTOMOIHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIGHUBAHUS ISl JIMI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUJIOB

Kareropun Buibl 10OMOMHUTETBHBIX OLIEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4JaroLXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11ieCTBEHHO MMCHMEHHAs
IIPOBEPKa

C napyueHusmMu
ciyxa

C napymenussimu | CobecezioBaHme 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHBIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMH 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B
Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:
- B reyaTHou (opme;
- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;
- B (hopMe INIEKTPOHHOTO TOKYMEHTA;
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- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIOIIEPEBOA.

Jluam ¢ OrpaHM4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aromuxcs MpeIycMaTpiuBaeTcsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBJICHNE OTBETOB YCTHO.

[Iponienypa oreHUBaHUS PE3yIbTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAJIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue HHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHYCHHUSAM UX 370POBBS  BOCHIPUATHS HH(POPMALINN:

JL1s1 JIMI ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

JI1s1 1M1 ¢ HApyIIEeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpu HEoOXOAMMOCTH ISt JIULL C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbsI U HHBAJIUIOB IIPOIIE-
Jlypa OLICHUBAHMsI PE3yNIbTaTOB 00yUEHUsI MOXKET IPOBOAUTHCS B HECKOIBKO ITAIOB.
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