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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 49 or« 5 » 4 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 .
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TpoHUKH (D) N. A. Yucroenosa

CornacosaHa Ha noprane Ne 23211 2



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

Hucuunnuna «IIpodeccuonansupie MmareMaTnueckue nakets» (b1.B.JIB.1.2) otHocuTCs K Gi1OKY
1 (BapmaTuBHas 4acTh).

[TocnenyromuMu AUCIUTUTMHAME SIBJISTFOTCS: 3aIlliTa BBIMYCKHOW KBATM(PUKAIIMOHHON pPadoTHI,
BKJIIOYAs MMOJI'OTOBKY K MPOLEAYpe 3aIUThl U MpoLeaypy 3amuTsl, MHpopManmonHsie TexHoaoruu, Ma-
TeMaThka, MeTo/pl aHajau3a M pacyera JIEKTPOHHBIX cXeM, TeopeTHYecKHe OCHOBBI DJIEKTPOTEXHUKH,
Teopust aBTOMaTHUECKOIO YIIPaBICHUS.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUSI JUCHHUIIMHBI

[Tponecc n3yueHus JUCUUIUIMHBL HapaBiieH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIETEHIUI:

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

— OIIK-9 crocoOGHOCThIO MCTIOIB30BaTh HABBIKM PAa0OTHI ¢ KOMITBIOTEPOM, BJIAJIETh METOAAMHU
MH(QOPMALMOHHBIX TEXHOJIOTHH, COOII0AaTh OCHOBHBIE TPeOOBaHMUS UH(OPMALIMOHHOM 0€30MacHOCTH;

— TIK-1 criocoGHOCTBIO CTPOUTH MpOCTeHINe (Pru3ndecKkue 1 MaTeMaTHUECKUEe MOJIENIN TPUoo-
POB, CXEM, YCTPOWCTB M YCTAHOBOK 3JEKTPOHUKU M HAHOAJIEKTPOHUKH PA3JIMYHOTO (YHKLIHMOHATIBHOIO
Ha3HA4Y€HUs, a TaK)KE MCIOJIb30BaTh CTaHIAPTHBIE MPOrPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOJIENIHN -
pOBaHMUS;

B pesynpTare u3ydeHus: TUCIHUILITMHBI 00YJaIOMIUNACS TOJKEH:

— 3HATh 0COOECHHOCTHU NMPO(eCCHOHANTBHBIX MATEMATHUECKUX NAKETOB, 0COOEHHOCTU NPUMEHE-

CornacosaHa Ha noprane Ne 23211 3



Hus marematnueckux CAE-cucreM nis penieHMsi KOHKPETHBIX 3a7ay; BBIYMCIUTENIBHBIE BO3MOXHOCTH
nporpammHoro komriekca MathCAD.

— yYMeTb /1aBaTh CTPATErMUECKYIO OLIEHKY pEIIaeMOil MaTeEMAaTU4YECKOM 3a/1a4i, OCHOBBIBAOIILY -
10CSl HA TIOHMMAHUU M SICHOM IPEJCTABICHUN IeJIM UCCIENOBAaHUN M aOCTparupoBaHUM OT IIAOJIOHOB U
QJITOPUTMOB IIOMCKA PEIIEHHH; MOMCK KOHKPETHOI'O YMCIOBOIO PELICHUs] 00ydaeMblil JeJerupyer cucre-
me MathCAD. Hcnonb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIHUILIAH B MTPO(ECCHOHAIBHOM
JeSITEbHOCTH, IPUMEHATh METObl MAaTEMAaTHUECKOT0 aHAIM3a U MOJEIMPOBAHNUS, TEOPETHUECKOTO U IKC-
NEPUMEHTAJILHOTO HccienoBaHMsl. [I[puMeHsATh BO3MOKHOCTH YMCIIEHHBIX U aHAJUTHYECKUX PacueToB B
cucreMe MathCAD s pereHus: IpakTHYECKUX YUeOHBIX U MHKEHEPHBIX 3a/1a4.

— BJIQ/IeTh HAaBBHIKAMH TPUBJICYCHUS COOTBETCTBYIOUIETO (PU3MKO-MAaTEeMAaTHYECKOTO armmapara
JUI TIOMCKa PELIeHUs MPUKIAJHON 3a/aud U MPOBEPKU CBOMX BBIYMCIEHUH IPU MOMOLIM HPOQeccuo-
HaJIbHBIX MaTeMaTU4ecKux cpei. BiaaeTh HaBbIKaMU IUIAHUPOBAHUS CTPATErMM MOMCKA PELICHMs MpakK-
TUYECKMX 3374 U UCHOJIb30BAHUS CTAHJAPTHBIX IPOrPAMMHBIX CPEICTB JUIsl KOMIIBIOTEPHOTO MOJIEIIUPO-
BaHMs (PU3NYECKUX U MAaTEMaTHUECKUX MOJEJe mpuOOpoB, yCTPONUCTB U YCTAHOBOK AJICKTPOHUKH U Ha-
HOAJIEKTPOHUKHU Pa3IMYHOIO (PyHKIIMOHAJIBHOTO Ha3HAYeHUs. BiaseTs OCHOBHBIMU METOJaMHM, criocola-
MU U CpeAcTBaMH 00pabOTKM WH(POpPMALMU, UMETh HAaBBIKM PAa0OTHl ¢ KOMITBIOTEPOM KakK CPEICTBOM
ynpasiieHus: UH(popMaLuen.

4. O0beM TMCHUIIMHBI U BUAbI y4e0OHOI padoThl
OO0m1ast TpyI0€MKOCTh AUCIUIUIMHBI cOCTaBisieT 3.0 3aU€THBIX €IMHUIIBI U MPEJICTaBICHA B Ta0JIM -

%Zgﬁlld.ua 4.1 — TpynoeMKoCTh JUCIUILIMHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
1 cemectp
AynuTopHbIe 3aHATHS (BCETO) 54 54
Jleknun 20 20
[IpakTrueckue 3aHATUA 18 18
JlaGopaTopHbIe pabOTHI 16 16
CamocTosiTenbHas paboTa (Bcero) 54 54
Odopmienne oT4eToB 1o Ja00paTOpHBIM paboTam 16 16
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 18 18
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 20 20
Bcero (0e3 ax3amena) 108 108
OO6mmast Tpy1I0€MKOCTb, 4 108 108
3aueTHble EquHuib 3.0 3.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIMHBI K BUALI 3aHATHH
Paznensl IuCUMIUTAHEI ¥ BUABI 3aHATHH PUBEACHBI B Tabmmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABLI 3aHSITHI

~~ Q
) o o a g 3 =
. 8 £ =
: o ° S 9 = g
" 5 S S | 23 > 5
Haszsanus paznenoB QuCHUIUTMHBL 52 © Q. Q o 9 (T =
) > . . e = = O
= = © = o Q Z B
SRR I
= ) 6 &
I cemectp
1 Pemenve HEMUMHEMHBIX YpaBHEHUN B 2 4 0 6 12 |OIIK-2, OIIK-
MathCAD, unciaeHHBIH U aHATUTHICCKUN 9
4
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METObI
2 UccnenoBanue QPyHKIUNA: 0COOBIC TOU- 2 0 4 6 12 |OIIK-2, OIIK-
KH, SKCTPEMYMBI, TIpeAeIbl (PYHKITUH, 9, IIK-1
ACUMIITOTHI
3 Onepanuu MaTpUYHOM anreOpbl U UX 2 2 0 6 10 |OIIK-2, OIIK-
peanmuzanus B cpene MathCAD 9, IIK-1
4 IIporpaMMHUpOBaHUE B CpENE 2 0 4 6 12 |OIIK-2, OIIK-
MathCAD, ucciienoBannie BUJIOB aHAJIO- 9, IIK-1
TOBOM MOIYJISILIMU
5 MeTojpl pelieHus: CUCTEM JIMHEHHBIX 2 4 0 6 12 OIIK-2, OIIK-
anredpanvecKux ypaBHEHHM 9, I[IK-1
6 BekTopHas reoMeTpusi, JIMHEHHas 3aBU- 2 4 0 6 12 |OIIK-2, OIIK-
CUMOCTb BEKTOPOB, BBIPOKIEHHBIE CIIYy- 9, IIK-1
yau pemenust CJIAY
7 3akon Owma, 3akoHbl Kupxroda, mpu- 2 0 4 6 12 |OIIK-2, OIIK-
MeHenue CJIAY k 3ajauam pacdera Lenu 9, IIK-1
MTOCTOSTHHOTO TOKa
8 KomiekcHas MaremMaTHKa, MHOXKECTBA 2 4 0 6 12 | OIIK-9, IIK-1
1 QYHKIMH Ha KOMIUIEKCHOM IIOCKOCTH
9 TlpencraBneHue peaKTUBHBIX JIEMEH- 4 0 4 6 14 | OIIK-2, OIIK-
TOB 1IETIM B KOMIIJIEKCHOM BHJIE, pacueT 9, IIK-1
LEMH EPEMEHHOTO TOKa
Hroro 3a cemectp 20 18 16 54 108
Uroro 20 18 16 54 108
5.2. Coaep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopneprxaHue pa3ienoB TUCIUILIKH (TI0 JIEKIUSAM) IPUBEAEHO B Tabnuie 5.2.
Tabmuia 5.2 — ConeprkaHue pa3faesoB JUCHUIUIMH (10 JICKIHSIM)
3 3 £
0 s 5
2 25
Ha3zBanus paznenos Copeprxanue pa3aesioB TUCHUTITAHBI IO JIEKIIHSIM 5 - §* 5
o E
= 2 =2
a e g
= S
1 cemectp
1 Pemenne nenuneinbix | Ilepemennsie u ux 3Hauenus B MathCAD. Uucnennoe 2 OIIK-2,
ypaBHeHuii B MathCAD, |mpencrasnenue ¢pyHkuuu. KopHu ypaBHEHHS U HYIIU OIIK-9
YUCJICHHBIN 1 ¢byukun. [Ipremsl oTbICKaHMsI KOpHENH HEIMHEHHOTO
aHanutudeckuid Mmetoapl | ypaBHenust B MathCAD. DkctpemyMbl QyHKIIMN U
KOpHHM IPOM3BOAHON. Kak onpenennuts yqacTky BO3-
pactanus (yOeiBanus) pynkuuu. Kak HalTH TOukn
neperu6a rpaduka ynkuuu. dopmat BeIBOA pe-
3yabTaToB B cucteme MathCAD.
Hroro
2 UccnenoBanue Uro 3HAUUT HcceoBaHue PYHKIIUN U JITIST 9€r0 3TO OIIK-9,
(hyHKIIMN: 0cOOBIe TOUKH, |HYXHO. OO1acTh onpeeneHust GyHKITUU U TOYKH pa3- IIK-1
SKCTPEMYMBI, TIpE/Iebl | pbIBA, KaK OHH CBs3aHbL. [Ipenen pyHKmu u npenen
(YHKIIUNA, aCHMITTOTHI nocnenoBarenbHoctd B MathCAD. Haxoxnenue sxc-
TPEMYMOB ¥ TOYEK nepernda GyHKINH, Kak 3Ta 3a/1a-
5
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4a CBs3aHa C MOHATUEM ITPOU3BOIHON. YYacTKU BO3-
pacTtanus 1 yObiBaHusI pyHKUMHU. ToUkM nepecedeHus
¢byHKIMYU ¢ ocsiMH KoopAuHAT. [Ipu3Hak y€THOCTH U
HeuétHOCTH (pyHKmuU. [Teprnoandeckas Gpynkuus. Yto
TaKoe aCUMITOTa rpaduka GyHKIUH, TOYEMY ITOMCK
aCHMIITOT (DYHKIIMH CBSI3aH C 3a][aueil HaXOXKICHUS
npezena.

Hroro

3 Onepauuy MaTpUYHOU
anredpsl U UX
peanuzaius B cpelie
MathCAD

ITonsTre BekTopa n MaTpuipl. Marpuia Kak cucrema
BEKTOPOB-CTPOK U BEKTOPOB-CTONONOB. Apudmernye-
CKHE OIlepaliy ¢ BEKTOpaMHy U Marpuuamu. Jiunei-
Has 3aBUCUMOCTD (HE3aBUCHUMOCTB) BeKTOpoB. Ompe-
JIeTUTEh MaTPUIIbl, PAaHT MaTPHILIbL,00paTHas MaTpuU-
11a. DKBUBAJICHTHBIE TIpeoOpa3zoBaHus MaTpuil. Mero-
11 paboThl ¢ MaTpuliaMu B MatCAD.

Hroro

OIIK-2,
[IK-1

4 TIporpaMmMupoBaHue B
cpene MathCAD,
HCCJIeIOBaHUE BHUJIOB
aHAJIOTOBOM MOIYJISIIINH

Omneparopusiii 610k B MatCAD. Oneparops! npucBa-
MBaHMsI, KaK UMH CJIeyeT M0JIb30BaThCsl BHYTPH JIO-
rMYeCKUX 0JI0KOB. YeM OTIIMYaroTCsl OnepaTopsl HUK-
J1a OT oneparopoB 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.
[TunooOpa3Hoe pa3BepTHIBAIOILEE HANPSDKEHUE, IS
Yero OH MCIOJIb3YETCs M Kak cTpouTcs. Buabl anano-
roBoil Moaynsuuu. MoysiiMoHHbIE QYHKIIUN M-
MyJIbCHO-MOJTYJISIIUOHHBIX CXEM.

HUroro

OITK-2,
OITK-9

5 Meronel pemeHus
CHCTEM JIMHEHHBIX
areOpandecKux
ypaBHEHUH

Cuctema JIMHEHHBIX areOpandeckux ypaBHEHUH
(CJIAY). Jluneiino 3aBucuMasi ¥ JIMHEWHO HE3aBUCH-
Masi CUCTEMA BEKTOPOB. PaHT MaTpuIlbl CUCTEMBI.
Kpurepuii cymecTBoBaHUs U €IMHCTBEHHOCTH pellie-
Hus CJIAY. Onpenenurens, paHT MaTpULIbI HCBOMCTBA
oOparnoit marpuubl. [Touck pemenus CJIAY npu no-
Mol obpatHoi Matpuibl. Meton ["aycca perenus
CJIAYV. I1paBuno Kpamepa pemenust CJIAY. O6miee u
gyactHoe pemenne CJIAY, umeronieid 60bl1e 0THOTO
kopHsi. Berpoennsie pynkinuun MathCAD st pere-
Hus CJIAY.

Hroro

OIIK-9,
[IK-1

6 BekxTopHas reomeTpus,
JUHEWHas 3aBUCUMOCTh
BEKTOPOB, BBIPOXK/ICHHBIE
cinydau pemenusi CJIAY

[ToHsATHA MaTpuLa U BEKTOP C TOUKH 3PEHUS JIMHEH-
HOU anreOpbl. OnpenenuTenb U paHT MaTpuibl. JIn-
HEWHO 3aBUCUMAsl U JINHENHO HE3aBUCUMAs CHCTEMA
BEKTOpOB. UTO Takoe 6a3uc M KOOPAMHATHI BEKTOPA.
CkansipHoe 1 BeKTOpHOE npou3sBenenue. CBoiicTBa
BEKTOpHBIX oneparuii. CoOCTBEHHBIE YKCIa U CO0-
CTBEHHBIE BEKTOPA MATPHIIBI.

Htoro

OITK-2,
TK-1

7 3akon Oma, 3aKOHBI

JluneiiHas anredpa B MPUIOKEHUH K MOAECITUPOBAHUIO

OITK-2,
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Kupxroda, mpumenenue
CJIAY k 3amagam pacueta
IIeTIN TIOCTOSIHHOTO TOKa

LETEeN MOCTOSIHHOTO TOKA. JJEMEHTBI LIENH MOCTOSH-
HOTO ToKa. ICTOUHUKY HaNPSKEHUSI U UCTOUHUKHU
Toka. COonpoTHUBJICHUE ydacTKa 1enu. 3akoH Oma. 3a-
koHbl Kupxroga. Oueprus u mouiHocts. Pabora
ydacTka 1enu. MouHocTh MoTpedieHHas 1 MOIII-
HOCTh MCTOYHHKA HaIPsKEHUS. ballaHC MOIIHOCTEN B
LIETIH [TOCTOSITHHOTO TOKA.

OIIK-9

Hroro

8 KomMmruiekcHas
MaTeMAaTHKa, MHOKECTBA

" QYHKIIH Ha
KOMIIJIEKCHOM MJIIOCKOCTH

KommekcHbie unciia ¥ KOMIDICKCHAS IJI0CKOCTh. [e-
KapTOBO U MOJISIPHOE MPEACTABICHUE KOMILUIEKCHOTO
yycaa. Moaylb 1 apryMEHT KOMILJIEKCHOTO YHCIIA.
TpuronomeTpuyeckas 3aMcCh KOMIJIEKCHOTO YHCIIA.
[TokazarenbHas hopma 3arucu KOMIUIEKCHOTO YHUCIA.
ApudmeTnueckre onepauy ¢ KOMIUIEKCHBIMH YHC-
namu (CIOKEeHHEe, YMHOXKEHUE, JielieHne). Bo3senenue
KOMIIJIEKCHOTO YHCJIa B CTENEeHb. KOpeHb n-HOM cTe-
MIEHU U3 KOMIUIEKCHOTO uncia. CKOJIBKO pa3IuuHbIX
KOpPHEHN N-HOM CTENEHH MOKHO M3BJIEYb U3 KOMILJIEKC-
HOTO yHcla u noyemy. KommnekcHo3HauHast QyHKIIHS.
MHOro3Ha4YHOCTh KOMITJIEKCHBIX QYHKIMN. B uem oHa
coctout. [Ipon3BoHAS KOMIUIEKCHON (PYHKIIUU.
Venosue Komm-Pumana.

OIIK-9,
[IK-1

Hroro

9 IlpeacraBnenue
PEaKTUBHBIX AJIIEMEHTOB
LIENH B KOMIIJIEKCHOM
BUJIE, pacyeT IeNu
MEPEMEHHOTO TOKa

[IpencraBieHne rapMOHHMUYECKH U3MEHSIOIICHCS Be-
JWYUHBI KOMIUIEKCHBIM YKCIOM. TOK U HanpsHKEHHE
Ha aKTUBHOM dJIeMEHTe 1enu. TOoK 1 HanpsbKeHUe B
konzgencatope. Casur ¢assl. EMKkocTHOE comnpoTHBIIe-
Hue. Casur (a3bl TOKa U HAMPSHKEHUsS B KaTyIlKe UH-
JTYKTUBHOCTU. HyKTUBHOE COMPOTUBJICHUE. AKTUB-
HOE U peakTUBHOE conpoTuBieHne. KommiekcHoe co-
nportuBienne. 3akoH Oma u 3akoHbI Kupxroda as
L[EeNU TIEPEMEHHOT0 TOKa. AKTUBHAs, peaKTUBHAS U
TIOJIHAsI MOILITHOCTH B IIEMHU NTepeMeHHoTro Toka. [Ipen-
CTaBJICHHE MOIIIHOCTH B KOMILIEKCHOU (hopme. AKTUB-
Has U peaKkTUBHAs COCTaBJIAIONIME MOIHOCTU. bananc
MOIIIHOCTEH B 1I€TI IEPEMEHHOTO TOKa.

OIlIK-2,
IK-1

HUroro

4

Hroro 3a cemectp

20

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (TPeAbITyLIUMHU)
1 o0ecrneynBaeMbIMHU (IOC/IEAYIOIMMH) THCHUIIIHHAMHA
Paznenbl qUCHUIITUHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEIbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCJIEAYIONIMMHI) TUCIMIUTMHAME MIPE/ICTaBlIeHbI B Tadmuie 5.3.

Tabmua 5.3 — Pa3gens! AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HanmMeHoBanMe TUCIUIIIINH

Ne pa3nenoB qaHHOUM MUCHIMILIAHEL, 1711 KOTOPBIX HEOOXOIMMO U3YUCHHE
00eCIIeunBarOIINX U 00ECIIEYNBAEMBIX JUCLIUITINH

1 2 3 4 5 6 7 8 9
[Tocnenyromue TUCIUITITUHBI
1 3amura BbITYCKHON KBaJIU- + + + + + + +

(buKarMoOHHOW PabOThI, BKITFO-
Yasi OATOTOBKY K MPOIIEType
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3aIUTHI U TPOIEYPY 3aIIUTHI
2 npopmManmoHHbIE TEXHO- n N 4
JIOTUHU
3 Maremaruka + + + + + + + + +
4 Meroap! aHaIM3a U pacueTa 4 n . n 4 4
ANIEKTPOHHBIX CXEM

T TUYECKHE OCHOBBI
5 TeopeTnueckue 0CHO n . n . .
ANEKTPOTEXHUKHU
6 Teopust aBTOMAaTU4ECKOTO n n n n n n n
yIpaBJICHUS

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX PH U3YyYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN
MPEICTaBJICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCHUIUIUHBI, U BUJOB 3aHS -

THI
§ Bunwl 3austuit
% < S 8.* S DOpMBI KOHTPOJIS
: = A & 2
Z = = @)

OIIK-2 + + + + OTyeT N0 MHAUBUIYAJIbHO-
My 3a1aHuto, OTYer 1o Ja-
6opatopHoii padote, Onpoc
Ha 3aHaTHuax, Tect, OTuer
O MPAKTUYECKOMY 3aHATHUIO

OIIK-9 + + + + OTyer 1o MHAUBUAYAIBHO-
My 3a1aHut0, OTYer 1o Ja-
O6opatopHoii padote, Orpoc
Ha 3aHaTHax, Tect, OTuer
10 TIPAKTHYECKOMY 3aHATHIO

[IK-1 + + + + OT4eT N0 MHAUBUTYATBHO-
My 3aaaHuio, OT4eT 1o Jia-
6oparopHoii pabote, Orpoc
Ha 3aHaTHaX, Tect, OTUeT
0 MPAKTUIECKOMY 3aHSTHUIO

6. UnTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yUEeHHUS
He mpenycmotpeno PVYII

7. JlabopaTtopHble padoThl
HanmenoBanue 1abopaTopHBIX padoOT MpuBeAeHO B Tadmmue 7.1.
Tabmuma 7.1 — HammeHnoBaHue 1ab0paTOpHBIX paboT

Haspanus paznenon HaumenoBanue nabopaTtopHbIX padboT

TpynoeMKocTsb,
q
dopmupyembie
KOMIIETEHIIUN

1 cemectp

N

2 UccnenoBanue UccnenoBanue ¢pynkuuit. [loctpoenne rpaduxa OIIK-2,
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BUJC, paCyCT LCIIN
NNEPEMEHHOT'O TOKA

THBHBIX 2JICMCHTOB IICITM B KOMIIJICKCHOM BHUC. Ax-
TUBHOC, pCAKTHUBHOC U IMMOJHOC COIMPOTUBIICHHUC. Pac-
YCT e NEPpEMEHHOIO TOKaA. Fpaq)nqecxoe npeacTraB-
JICHUEC KOMIIJICKCHBIX BCJIMYWH. AKTI/IBHaH, PEaKTHUB-
Hasda U 11oJIHasA MOIIMHOCTB, OanaHc MOIITHOCTEH.

¢dbyHKHi: ocooble ToukH, |GyHKIMH B MathCAD. OcoOble ToukH, npeaen GpyHK- OIIK-9,
3KCTPEMYMBI, IIPEAEIBI LU B TOUKE, Mpe/iesibl Ha OecKkoHeYHOCTH. beckoHeu- ITK-1
(yHKIIHI, aCHMOTOTHI HO OoIbIIIMe U OECKOHEUYHO Majible BeTHUrHBL. Bo3-

pacTanue u yObiBaHHE (DYHKITUH, IPOBEICHUE TIPOH3-

BOJIHOM, SKCTpeMyMbl (DYHKITUN U TOYKHU Tieperuoda.

ACHMIITOTBHI.

Hroro
4 TIporpammupoBanue B | [Iporpammusie BozmoxHocTu cpensl MathCAD. O6- OIIK-2,
cpene MathCAD, JIACTh BUJIMMOCTH JIOKAJIbHBIX IIEPEMEHHBIX. I'apmo- OIIK-9,
HCCIIeJOBaHNE BUIIOB HU4ecKas GyHKIUs, aMIUTUTY/Aa, 9acToTa u ¢daza. Mo- TIK-1
aHAJIOTOBOM MOAYIALMM | AynsAnus. MccienoBanue BUIOB aHATOTOBOW MOIYJISA-

117078

Hroro
7 3akoH Oma, 3aKOHBI DnekTpuyeckas 1enb. Hanpsikenue, TOK, COMPOTUB- OIIK-2,
Kupxroda, npumeHnenne |neHue, MOIMIHOCTh. 3akoH Oma. MicTouHuK TOKa, HC- OIIK-9,
CJIAY x 3aiauam pacueTa | TOYHHK HanpspkeHus. 3akoHbl Kupxroda. [Tapamiens- IIK-1
[[EMU MTOCTOSTHHOTO TOKa | HO€ U MOCJIEA0BATEIbHOE COSTMHEHNE TPOBOTHUKOB.

[Tpumenenne CJIAY s pacdeTa 1enu nocTOSHHOTO

TOKa. bajgaHC MOIIHOCTEN.

Hroro
9 IlpeacraBnenue [lenu nepeMeHHOro TOKa. ['apMOHUYECKNIA CUTHAIL. OIIK-2,
PEaKTHBHBIX JIEMEHTOB | PeakTUBHBIE 351IeMEHThI cXeMbl. EMKOCTh KOHAEHCATO- OIIK-9,
LIETIA B KOMIUIEKCHOM pa, UHAYKTUBHOCTH Apoccens. IIpencrasienne peak- [IK-1

Hroro 4
Hroro 3a cemectp 16
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHnoBaHMe pakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeeHo B Tabmuie 8.1.
Tabmuna 8.1 — HamMmeHoBaHME MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)
L v =
I -
2 =
Z = 5
HasBanus pasnenos HaumeHoBaHMEe IPaKTUUECKUX 3aHATUIN (CEMHHAPOB) - =5
: 2 g
> o =
a e g
= S
1 cemectp
1 Pemenune HenuHelHbIx | KopHU TpaHCLIEHAEHTHOTO ypaBHEeHUs. Pemenue He- 4 OIIK-2,
ypaBHeHui B MathCAD, |nuneitHbix ypaBHeHuit B MathCAD. I'padnueckuit OIIK-9
YUCJICHHBIA U croco0 oTneneHus: KopHe. YnCIeHHbIN U aHAIUTHYe-
AQHAJIUTUYECKUA METO/Ibl | CKUW METO/Ibl YTOUHEHHUS KOpHs. TOYHOCTh BBIUKCIIE-
HUH, YHCJIO BEPHBIX 3HAKOB, IOTPELIHOCTbD.
Hroro 4
3 Onepaunu matpuuHoi | IlonsiTe BekTopa n MaTpuisl. MaTpuna Kak cucreMa OIIK-9,
ayreOpbl U UX BEKTOPOB-CTPOK M BEKTOPOB-CTONOIOB. Apudmernye- IIK-1

peanu3anus B cpezie

CKHE OIlepaluy C BEKTOpAMH U MaTpuuaMu. JInnei-
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MathCAD Hasl 3aBUCUMOCTD (HE3aBHCHMOCTB) BeKTOpoB. Ompe-

JIeJINTENb MaTPUILIbI, pAaHT MaTpPULIbl, 0OpaTHas MaTpu-

11a. DKBUBAJIEHTHbIE TPe0Opa3oBaHus MaTpull. MeTo-

16l paboThl ¢ MaTpuniaMu B MatCAD.

Hroro
5 Meronpl penieHust Cucrema JIMHEHHBIX alre0panuyecKux ypaBHEHUI 4 OIIK-2,
CUCTEM JIMHENHBIX (CJIAY). Teopemsl 0 CylIeCTBOBAaHUU U €JUHCTBEH- IIK-1
anredpanvecKkux Hoctu pemeHust CJIAY. OcHoBHas U pacmMpeHHas
ypaBHEHUH Mmatpuua CJIAY. Meroa I"aycca. IIpasuno Kpamepa.

Pemenue CJIAY uyepes oOpaTtHyto matpuity. Cpencrsa

MathCAD nns pemenust CJIAY.

Hroro
6 Bexrtopnas reomerpus, |Bekrop. [I[ppumeHeHre BEKTOPOB B HAYYHO-TEXHUYE- OIIK-2,
JMHEWHas 3aBUCUMOCTh | CKUX pacueTax, BEKTOpHOE OMucaHue PU3NYECKUX Be- OIIK-9
BEKTOPOB, BBIPOXK/ICHHbIE |JTUYMH. JINHENHas 3aBUCUMOCTD (HE3aBUCUMOCTD)
cinydau pemenusi CJIAY | BekTtopoB. Onepanuu ¢ Bekropamu. CkanspHOe, BeK-

TOPHOE U CMEIIaHHOE Npou3BeaeHne. Moayb BeKTo-

pa, yroi HakjoHa Bekropa. [Ipumeps! perienus 3aaaq

¢ Bektopamu Ha MathCAD.

Hroro
8 KoMriutekcHas OcHoBa Teopun uncen. KommiekcHas miockocTs. Jle- OIIK-9,
MaTeMaTHKa, MHOXKECTBA | KapTOBa U MOJSPHAs cCUCTEMA KOOpAUHAT. Monyib U IIK-1
1 QYHKIMH Ha apryMeHT KOMILIEKCHOTO 4Hciia. J[ekapToBO, TPUTOHO-
KOMIIJIEKCHOW IUIOCKOCTH | METPUYECKOE U TI0KA3aTeIbHOE MIPEICTABICHNUE

KOMITJIEKCHOTO yKcia. Onepanuu ¢ KOMIJIEKCHBIMU

yuciaMu. KopeHb n-HOM CTENEHN U3 KOMILJIEKCHOTO

4uclia, HEeTUHCTBEHHOCTh KOMITJIEKCHBIX (DYHKIIHH.

KomrutekcHble GYHKITUH, METOI Tpa@ruecKoro npe-

CTaBJICHUS KOMITJIEKCHOU (QYHKIMH, 00pa3 MHOXe-

CTBa.

Hroro 4
Hroro 3a cemectp 18

Bunel camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIUH IIPEICTABJICHbI B

9. CamocrosiTesibHasi padoTa

Tabimiie 9.1.
Ta6muia 9.1 — Buabl caMoCTOSITEIbHON paboThl, TPYAOEMKOCTh M (HOpMHUpPYEMbIE KOMIIETEHIHH
N (o)
= =
s | i3
Bunpl camocTosTeILHOM & > 0
Ha3Banwus pa3zzienos ZF &5 DopMbI KOHTPOJIS
paboTEI L s 2
S S
& o' 2
~ S/
1 cemectp
1 Pemenue Henuneitnbix | [loaroroBka K mpakTuye- 4 |OIIK-2, |Omnpoc Ha 3aHaTusix, Ot-
ypaBHeHuit B MathCAD, |ckuM 3aHATHSIM, CEMHHA- OIIK-9 YeT M0 UHAUBUAYATBHOMY
YHUCJIEHHBIA U pam 3amannio, Tect
HAJIUTUYESCKUU METOILI
aHal e eTon [TpopaboTka JIEKITMOHHOTO 2
Marepuaia
Uroro 6
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2 UccnenoBanue [TpopaboTka JIEKITMOHHOTO OIIK-9, |Ompoc Ha 3ansTUsIX, OT-
¢byHKIMi: 0coObIe TOUKH, |MaTepHhaia [K-1, YeT 110 UHAUBUIYAIBHOMY
SKCTpeMyMBI, Mpeebl OQOPMICHHE OTUETOR 110 OIIK-2 3amannio, Tect
KM, aCUMIITOTHI

bymxua, ac 0 naboparopHbeIM paboTam

Hroro
3 Onepauuu MatpuyHoit | IlogroroBka k mpaxkTuye- OIIK-9, |Omnpoc Ha 3ansTusx, Ot-
anreOpsl U UX peanu3alys | CKUM 3aHSATUSM, CEMHHA- [K-1, YeT MO0 UHIUBUIYAIIbHOMY
B cpeae MathCAD pam OIlK-2 3aganuto, Tect

[IpopaboTka JIeKIIMOHHOTO

Marepuaa

Hroro
4 TIporpammupoBanue B | [IpopaboTka JeKIIMOHHOTO OIIK-2, |Omnpoc Ha 3aHsTHIX, OT-
cpene MathCAD, Marepuaia OIIK-9, |4er no MHAWBUAYATBHOMY
HCCIIE/I0BAHHE BHI0B T L i ———— IK-1 3aganuto, Tect

HAJIOTOBOW M 17031

aHaJIOTOBOM MOZyJIALI J1ab0paTOPHBIM paboTam

Hroro
5 Metogpl petieHust [ToaroroBka Kk mpakTuue- OIIK-2, |Omnpoc Ha 3ansTUsIX, OT-
CHCTEM JIMHENHBIX CKHM 3aHSTHUSIM, CCMHHA- TIK-1, YeT N0 UHAUBUAYAIbHOMY
anredpanvecKux pam OIIK-9 3aganuto, Tect

BHEHU I

ypasHe [TpopaboTka JIEKITMOHHOTO

Marepuaia

Hroro
6 BekxTtopnas reometpusi, |IlogroroBka k nmpaxktuye- OIIK-2, |Omnpoc Ha 3aHsTHsIX, OT-
JMHENHAs 3aBUCUMOCTh | CKUM 3aHSATHSIM, CEMUHA- OIIK-9, |4er no MHAMBUAYATBHOMY
BEKTOPOB, BBIPOXKIACHHBIE |paM IK-1 3amanuio, Tect
ciysan pewenns CJIAY [IpopaboTka TeKIIHOHHOTO

Martepuana

Hroro
7 3akon Oma, 3aKOHBI [TpopaboTka JIEKITMOHHOTO OIIK-2, |Omnpoc Ha 3aasaTHsX, OT-
Kupxroda, npumeHenue | marepuaia OIIK-9, |4eT no MHAMBUIYAIBHOMY

AY JaM pacyeT IIK-1 Huto, TecT
CJIAY x 3anadam pacdera OdopmieHne 0T4ETOB IO 3a/1aHuIo, 1ec
11 [TIOCTOSTHHOTO TOKa

ue OCTOAHHOTO 1O nabopaTopHBIM paboTam

Hroro
8 KommuiekcHas [ToaroroBka Kk nmpaxkTu4e- OIIK-9, |Omnpoc Ha 3aHsaTHAX, OT-
MaTeMaTHKa, MHOYKECTBA U | CKUM 3aHSTHSIM, CEMUHA- [K-1 YeT MO0 UHIUBUIYAIbHOMY
(yHKIIMM Ha KOMIUJIEKCHOH | paM 3amanuio, Tect
TIOCKOCTH [IpopaboTKa JIEKIIUOHHOTO

Matepuaina

Hroro
9 IlpeacraBnenue [TpopaboTka JIEKIIMOHHOTO OIIK-2, |Omnpoc Ha 3ansTUsIX, OT-
PEaKTUBHBIX JIEMEHTOB | MaTepuaia [K-1, YeT MO0 UHIUBUIYAIbBHOMY
[IEOIH B KOMIUIEKCHOM OIIK-9 3amanuio, Tect

BHUC, paCyCT LCIIN
IEPEMCHHOI'0 TOKa

OdopmieHre 0TYETOB 10
nabopaToOpHBIM paboTam

Hroro
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Hroro 3a CEMCECTP

54

Hroro

54

10. KypcoBasi padota (mpoekr)

He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0IuXcs

11.1. banabHbIe OLIEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. N MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
JeSTeNbHOCTH mexay 2KT u Ha cemMecTp
Hayana cemectpa | mexay KT u 2KT
KOHEIl ceMecTpa
1 cemectp
Onpoc Ha 3aHATUSX 18
OTyeT no MHAUBUYAIIb- 18
HOMY 3aJJaHHIO0
OTueT o mabopaTopHOi 6 6 6 18
pabote
OT4er 1o NpaKkTUIECKOMY 6 6 6 18
3aHATHUIO
Tect 9 9 10 28
Hroro makcumyM 3a nepu- 33 33 34 100
Oon
Hapacraromum utorom 33 66 100 100
11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaIOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Ta6muna 11.2 — IlepecueT 0anoB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU
bannel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcUMaIbHON cyMMbI OaisioB Ha naty KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OaioB Ha naty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaOIuIe
11.3.
Tabmuua 11.3 — [lepecueT cymmbl OaJIJIOB B TPAAUIIMOHHYIO M MEXKAYHAPOAHYIO OLICHKY

HtoroBas cymma 0aos,
Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMEeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85-89 B (o4ens xoporiiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74 D (ynoBneTBOpHUTENBHO)

3 (yIOBJIETBOPUTENHHO) (3a4TEHO) 65 - 69
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60 - 64 E (mocpencTBeHHo)

2 (HeynOBJIETBOPUTEIIBHO) (HE

Huxe 60 6amnoB F (HeymoBIeTBOPUTENHHO)
3a4TEHO)

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. Muxanpuenko Cepreii ['ennagpeBny MuapopmaronHoe obecriedeHne 3a1a4 pacyera 1 mpoek-
THPOBAHUS dJeKTpuieckux cxem: MoHorp. / C. I'. Muxanpuyenko. — Tomck: M3a-Bo ToMmck. roc. yH-Ta CH -
cTeM ymp. ¥ paauodnekTporuku, 2016. — 200 c. : wi., Tabn. — bubmumorp.: ¢. 192. [DnexTponHsIi pecypc]
- Pexxum noctyma: http://ie.tusur.ru/docs/msg/io.rar, nata oopamenwus: 17.05.2018.

12.2. lono/tHUTEILHAS JTATEPATYpPa
1. KommbroTepHBIE TEXHOJIOTHU B HayKe, 00pa30BaHUH M MPOU3BOACTBE AIIEKTPOHHON TEXHHUKH /
Kpyuunun B.B., Tanosunkuii FO.H., Xomuu C.JI. — Tomck, 2012. — 154 c. [DnektponHslii pecypc] - Pe-
kuM foctyna: http://edu.tusur.ru/training/publications/967, nata o6pamenwus: 17.05.2018.
2. Wudopmaruka. bazosslii kypc: Yuebnuk ains By3oB / C. B. Cumonosuu [u ap.] ; pen. C. B.
CumonoBwuu. — 2-¢ u3f. — CII6. : [Turep, 2007. — 639 c. (Hanmuuue B oubmotexke TYCYP - 57 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOU

12.3.1. O0s3aTesibHbIE Y4eOHO-MeTOAUYEeCKH e M0CO0Us

1. Wudopmannonnsie Texnonoruu. Yacts 2. [lpodeccronanbible MaTeMaTH4ecKue nakersl: Py-
KOBOJICTBO TIO OpTaHU3AIMK CaMOCTOATETbHOM paboThl ctynenToB / C. I'. Muxanbyenko; ToMCK. Toc. yH-T
CHCT. yIp. U paauosnekTponuku, Kadenpa npomeiiennoit anekrponuku — Tomck: TYCYP, 2016. — 128
c. : wun., Tabm, mnpun. — bubmmorp.: c. 97. [OnexrpoHHbi pecypc] - Pexum goctyma:
http://ie.tusur. ru/docs/msg/lt 2.rar, nata obpamienus: 17.05.2018.

2. Muxansuenko C. I'. IIpodeccronanbuble MaTeMaTHuecKue MakeTbl. JlabopaTopHbIil mpakTu-
kyM / C. I'. MuxanbueHko; ToMCKuUil rocynapcTBEHHBIH YHUBEPCUTET CHCTEM YIPABICHUS U PAJAHOdIICK-
Tponuku, Kadenpa npompinenHoit anekrponuku — Tomck: TYCVYP, 2017. — 84 c.: wi., Tabn., npui. —
bubmuorp.: c. 65. [DnexkTpoHHbI pecypc] - Pexxum noctyna: http://ie.tusur.ru/docs/msg/pmp.rar, gara o0-
pamenus: 17.05.2018.

3. Muxanpuenko C. I'. [IpodeccuonanbHble MaTeMaTUYECKUE MAKEThl. YUeOHO-METOANYECKOe
nocobue no nposeneHuo npakruyeckux padot / C. I. Muxanbuenko; Tomckuit rocyqapcTBEHHbINH yYHHU-
BEPCUTET CUCTEM YMPABJICHUS U PaauodieKTpoHukH, Kadeapa npoMbIIuIeHHONW 3IeKTPOHUKH — TOMCK:
TYCVYP, 2017. — 86 c. : ni., Tabn., npui. — bubmumorp.: c. 72. [OnexTpoHHbIN pecypc] - Pexum moctyma:
http://ie.tusur.ru/docs/msg/pmp.rar, nara obpamenus: 17.05.2018.

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMUECKUE MaTepHallbl sl CaMOCTOSTENLHON M ayAUuTOPHOM paboThl 00ydaroImuxcs
U3 YHCIIa JIUI ¢ OTPAHHYECHHBIMHA BO3MOYKHOCTSIMH 3JIOPOBBSI M WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBBS U BOCTIPUATHUS HH(POPMAIIHIH.

Jlis1 U1 ¢ HApPYIIeHUSIMU 3PeHust:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMICHHBIM HIPUPTOM.

JLJis1 1M1 ¢ HAPYIIEeHUSIMHU CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JlJist JInI ¢ HAPYIIEHUSIMU OTIOPHO-ABUIaTeIbHOTO aNnapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

12.4. IlpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALHOHHBbIE CIIPABOYHBIE CHCTEMBbI
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. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE M IPOrPaMMHoOe ofecnedyeHne VI NPAKTHYeCKUX 3aHATHI

Brrancnurensnas nadopatopust / KomnbroTepHslii Kiiacc

yueOHas ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI NPAaKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHATUI J1a0OpaTOpHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHITHH CEMHHAPCKOTO
THUIIA, TOMEIIEHHE JIJISi KYPCOBOTO MTPOESKTUPOBAHUS (BBIMIOJIHEHUS KYPCOBBIX paboT)

634034, Tomckas obnactsb, . Tomck, Bepmuauna ynuna, a. 74, 3016 ayn.

Onucanue UMeroIerocs 000py10BaHUs:

- [lepconanpHbIe KOMIBIOTEPHI (16 IT.);

- UnTepaktuBHas gocka — «Smart-board» DVIT (1 mrt.);

- Mynetumeuitabiid mpoexktop NEC (1 mir.);

- Kommutekt crienmanusupoBanHoi yueOHOW MebOenu;

- PaGouee mecto npenogaBares.

[IporpamMmMHoe obecnieueHue:

— ASIMEC

— Far Manager

— Google Chrome

— LTspice 4

— LibreOffice

— PTC Mathcad13, 14

— Windows XP Pro

BrruncnurensHas nabopaTtopust

yueOHasl ayIUTOpus JAJIsl IPOBEICHHs 3aHIATUI MPAKTUYECKOrO THIA, yuyeOHast ayIuTOpHUs AJIs PO -
BEJICHUS 3aHATHIA Ja00OpaTOpHOTO THIA, ydeOHas ayIuTOpHUs IS MPOBENCHHS 3aHITHH CEMHHAPCKOTO
THUIIa, TOMEIEHUE [T KypCOBOTO MTPOEKTUPOBAHNUS (BBIIOIHEHUS KYPCOBBIX paboT)

634034, Tomckas obmacts, . Tomck, Bepmuauna ynuia, a. 74, 2016 ayx.

Onwucanue uMeromierocs 000pya0BaHuUs:

- [lepconanbHubie KOMITBIOTEPHI (16 1IT.);

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

- Mynstumenuiineiii npoektop NEC (1 mrt.);

- Kommuiekt crienmanuzupoBanHoi yueOHoW Mebenu;

- PaGouee mecTo mpermoaBares.

[TporpammHOe obecrieueHue:

— Asimec

— Far Manager

— Google Chrome

— LTspice 4

— LibreOftice

— PTC Mathcadl13, 14

— Windows XP
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13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT

Breraucnurensnas nadoparopust / KommbroTepHsIid Kitace

yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHast ayaAuTOpHs IS TIPO -
BEJCHUSI 3aHATUI J1a0OpaTOpPHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHATHH CEMHHAPCKOrO
THUTIA, TIOMEIIEHUE JJIs1 KypCOBOTO MPOSKTUPOBAHHUS (BBITIOTHEHUS KYPCOBBIX paboT)

634034, Tomckas obnacts, . Tomck, Bepmuauna ynuia, a. 74, 3016 ayz.

Onwucanue uMeronierocs 000pyI0BaHuUs:

- [lepconanbHbie KOMIIBIOTEPHI (16 IT.);

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

- Mynetameauitabiii mpoexktop NEC (1 mit.);

- Kommuiekt cienmanusupoBanHoi yueOHoW Mebenu;

- PaGouee mecto npenogaBaress.

[TporpamMHOe obecrieueHue:

— ASIMEC

— Far Manager

— Google Chrome

— LTspice 4

— LibreOftice

— PTC Mathcadl3, 14

— Windows XP Pro

Brruncnurensnas nabopatopus

yueOHast ayuTOpHs ISl IPOBEICHHSI 3aHITHI PAKTUIECKOTO THIA, yueOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATHH Ja0OpaTOpHOro THUMA, yyeOHas ayIuTOpus AJIs NPOBENEHHs 3aHATUH CEMHHAPCKOIo
THUIIA, TOMEIIEHUE [T KYPCOBOTO MTPOSKTUPOBAHUS (BBITIOIHEHHUS KyPCOBBIX padoT)

634034, Tomckast o6nacts, T. Tomck, Bepmununa ynuna, a. 74, 2016 ayx.

Onucanue UMeroIerocs 000pyI0BaHUs:

- [lepconanbHbie KoMIbroTepHI (16 1IT.);

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

- Mynsrumenuitnsiit npoekrop NEC (1 mt.);

- Kommnekr cneunanuzupoBaHHol yueOHOI me0enu;

- PaGouee mecTo mpermnoaBares.

[IporpamMmMHoOe obecrieueHue:

— Asimec

— Far Manager

— Google Chrome

— LTspice 4

— LibreOffice

— PTC Mathcadl13, 14

— Windows XP

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
st camocTosTeNnbHOM paboThl HCTONB3YIOTCA y4eOHblE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 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;

- koMnbroTepsl Kiacca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 T,

- KOMITBIOTEPHI TIOAKIIOUYEHBI K ceTH «HTepHeT» M 00ecreunBarT AOCTYI B JIEKTPOHHYIO HH-
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(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

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

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKHUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyJaronyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, FJIEKTPOHHOM JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTEICH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOM CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aliu U3yYeHHUsI
AUCHUTLTHHBI

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

14.1.1. TecToBBI€e 3agaHus

1. Bribepure Bapuantsl nporpaMmm MathCAD, mo3Bossiforre HAiTH TOYKH TepecedeHus QyHK-
uu ¢ ocbro OX

BapuanTtsl 0TBETOB:

* given find

* solve

* root

* given maximize

e rank

2. Kak 3aaercs TOYHOCTh YHCIEeHHBIX pacueToB B MathCAD?

BapwnaHTbI OTBETOB:

* [Ipn nomomu nepemennoit TOL

* Bo Brimagke mernro ®POPMAT\PE3VJIBTAT\

* B 3aBUCUMOCTH OT apryMeHTa BBIYHCIICHUI

» Tounocts Berunciennii MathCAD 3amgaeT caMOCTOATEIBHO

3. YUro Takoe marpuna?

BapwnaHTbI OTBETOB:

* [IpssmoyronpHas TabIMIIA YUCEI, UCTIONb3yeMasi B MaTeMaTHKeE

» Kubepnerrnueckasi cucteMa, yIpasJistoIiasi 4eJI0BEYeCTBOM

* BupryanbHas peaabHOCTh

* MaccuB uncen

4. Yro Takoe HynmM (GYHKITUH C OTHUM apTryMEHTOM?
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BapuaHTsl OTBETOB:

» AGcrcchl Touek nepecedeHus rpaduka GyHKIMHE C OChIO apryMeHTa QyHKITUN

* Touku sxcTpemyma

* OpauHaThl TOUEK nepeceueHus rpaduka GyHknun ¢ ocbro OX

* Kopuu ypaBHeHus

5. Uro Takoe MakCUMyM (M MUHUMYM) (DYHKIIMU, KaK OHU CBSI3aHBI CO 3HAYEHUEM MPOU3BOIHON B
ATUX TOYKax?

BapuaHTbl OTBETOB:

* [Ipou3BoaHast B 3TUX TOYKaX paBHA HYIIIO

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

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

* 3TO SKCTPEMYMBI MPOU3BOTHOM OT 3aJaHHOUN (PYHKITUH

6. UTo Takoe acCUMIITOTa 33JaHHON (QYHKIUU?

BapuaHTbl OTBETOB:

* [Ipsimas muHUs, B peesne NpuommKaromascs K rpaguky 3a1anHoN GyHKIUU

* [Ipsimass nuHMS, HA OECKOHEYHOCTH TpHOIKaromascs K rpaduky 3agaHHOW (QYHKIMM U HE
nepeceKaromiast ero

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

* Touka pa3pbiBa QyHKIIHH

7. Kakuie BUJIbI aHAJIOTOBOM MOJYJISIUK BbI 3HaeTe? OTMEThTE MPABUIILHBIC BAPUAHTHI.

BapuaHTsl OTBETOB:

* 4aCTOTHAs

* (pazoBas

* i poBast

* HENIpephIBHAs

* AMIUIMTY/IHAS

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

BapuaHnTbl OTBETOB:

* Her. Bce curnasibel aHaimorosbsie

* Jla. JIBOMYHBII KOJ, HAIPUMEDP

* [IpaBuiIbHBIN BApUAHT OTCYTCTBYET

9. Kak cBsi3aHbI 1OJIHAsA, aKTUBHAS U pPEaKTUBHAS MOIIHOCTH. BriGepuTe Bce mpaBUIbHbIE BapyaH-
ThI OTBETA.

BapuaHnTbl OTBETOB:

* Hukak He CBsI3aHbI

¢ JleicTBUTEIbHAS YaCTh ITOJIHOM MOIIHOCTH - 3TO aKTUBHAS MOIIHOCTh

* MH1Mas 4acTh NOJHOW MOIIHOCTH - 3TO PEaKTUBHAsI MOIIIHOCTh

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

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

10. Yem no cyTH SBIISIETCS ONPEAEIIUTEND MAaTPULIBI?

BapuaHTbl OTBETOB:

* Yucio

* Jlpyras Mmarpuia

* Bekrop

* OyHKIHS

11. Kakoii oneparop npuMeHseTcs A NPUCOEANHEHNS OJTHOW MaTPHULIbI K Ipyroi crpasa’?

BapuaHTbl OTBETOB:

* augment

* stack

* submatrix

* right

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

* Jla. Paznmuumii Het

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

* [TpaBWJIbHBIN BapraHT OTCYTCTBYET

13. Kak cBsi3aHO cymiecTBOBaHHE 0OpPAaTHOM MaTPHUIBI M BETUYMHA ONPEACTUTENS?

BapuaHnTbl OTBETOB:

» OOpaTHasi MaTpHla He CYLIECTBYET, €CIIN ONPEAeTUTENb OTPULIATEIbHbIH

» OOparHasi MaTpula CyIlIeCTBYET, TOJIBKO €CJIH OMPEICIUTENb HE PABEH HYIIIO

* OTU NOHATHUS HE CBS3aHbBI

» OOpaTtHast MaTpHIla HE CYIIECTBYET, €CIIU ONpeaeauTeNb Oonbie yucia 1.1E+4932

14. Yto Takoe paHr MaTpuibl?

BapuaHTbl OTBETOB:

* Unicnio TUHEIHO HE3aBUCUMBIX CTPOK (CTOIOIIOB) MAaTPHIIBI

* Pa3mMepHOCTh MaTpHUIlbl

* OnpenenuTenb

* PerieHue TMHEMTHOTO OTHOPOIHOTO YpaBHEHUS, 3a1aBA€MOT0 MaTpUIIEH

15. l'eomerpuueckuii BeKTOp MoxkeT ObITh onucaH B cucteme MathCAD kak

BapuaHTbl OTBETOB:

* OJTHOMEPHBIN MaCCUB YUCEI

* MaTpuLa KOOpAUHAT

* OIpEeACIUTEIh MAaTPULIBI KOOPAUHAT

* 0asuc B TPEXMEPHOM MPOCTPAHCTBE

16. Pe3ynbraTom cKajIipHOTO IPOU3BEIEHUS BEKTOPOB SIBJIETCS

BapuaHTbl OTBETOB:

* YHCJIO0

* BEKTOP

* MaTpuia

* pyHKIUS

17. Cucrema TMHEHHBIX aaredpanyecKux ypaBHEHHH UMEET pelieHne, eciiu

BapuaHTbl OTBETOB:

* paHI OCHOBHOW MAaTpHIIbl PABEH PAHT'y PaCIIMPEHHON MaTpPULIbI

* BEKTOP IPaBbIX YacTeH HYJICBOH (OMHOPOIHAS CHCTEMA)

* BEKTOp IPaBbIX YacTeN HEHYJEBOH (crcTeMa HEOJHOPOIHAS)

* OIpEACIIUTEIb MATPHULIBI PABEH HYIIO

18. IlpeacraBneHne KOMIUIEKCHOIO YHCIa B JI€KAPTOBOM CHCTEME KOOPAMHAT 3KBUBAJIEHTHO JIU
€ro TPUrOHOMETPUYECKOHN U MOKa3aTeIbHON 3anucu?

BapuaHTsl OTBETOB:

* DTO OTHO U TO K€ YUCIIO

* Tonbko B OISAPHON CUCTEME KOOPAUHAT

* TonbKO B I€KapTOBOM CUCTEME KOOPAUHAT

* JTO pa3IMyHbIC YnCIa

19. Ckonbko 3HaUeHU UMEET KOPEHb MIECTOM CTeneH! u3 yucia -4-317

BapuaHTsl OTBETOB:

* [Ilecth

e Oqun

» KopHeii HeT

* JIpa

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

BapuaHTsl OTBETOB:

4

*5

-4

*-3
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14.1.2. Bonnpocsl AJ11 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CeMHUHApPaM
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.

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX

Llernu nmepeMEeHHOTO TOKA.

['apmoHMUYecKnii CUTHAI.

PeakTuBHBIE 3]IEMEHTBI CXEMBI - KaTylllKa HHAYKTUBHOCTH U KOHJEHCATOP.

EmKocTh KOHJIeHCATOpa, MHAYKTUBHOCTH JIPOCCEIIS.

Pacuer nenu nepemMeHHOro TOKa.

AKTUBHasl, peakTUBHAs U M0JIHAsL MOIHOCTb. bananc MolHocTeN.

DNeKTpUYecKas LieMb.

Hampsixenue, TOK, COPOTUBICHUE, MOIITHOCTb.

3akon Oma.

3akonbl Kupxroga: napanienbHoe U MOCIeI0BaTeIbHOE COEIUHEHNE TPOBOAHUKOB. [IprMenenne
CJIAY nns pacyeTa 1ienu NOCTOSSHHOTO TOKa. baianc MoutHocTeil.

[IporpammupoBaHue, aIrOPUTM, ITUKIT U BBIOOD.

[Tomnporpamma, 061aCTh BUAUMOCTH MEPEMEHHBIX, TNI00ATBHBIC U IOKAIbHBIE TIEpEMEHHBIC.

["apmonmndeckas GyHKIMS, aMIUTATYy/a, 4acToTa U (asa.

HccnenoBanue QyHKITHIA.

OGmactb onpeneneHus, 0CoObIe TOUKH.

[Tpenen pyHKIIMU B TOUKE, IPEAEIIbl HA OECKOHEYHOCTH.

beckoneuHo OombIINe 1 OECKOHEUHO Majible BEJIUUHHBI.

Bo3spacrtanue u yObiBaHue (QyHKIMHU, MPOBEICHUE MPOU3BOAHOM, SKCTPEMYMbl (DYHKIIUU M TOYKU
neperuoa.

ACHUMIITOTBHI.

KomMriekcHble uncia, KOMILIEKCHAs TIOCKOCTb.

JlekapToBa ¥ nojisipHasi cUCTeEMa KOOPIMHAT.

Momyine 1 apryMeHT KOMIUIEKCHOTO YHUCIIa.

JlekapToBO, TPUTOHOMETPUUYECKOE U TIOKA3aTEIbHOE MPEACTABICHUE KOMIJIEKCHOTO YHCIIa.

Orneparuu ¢ KOMIZIEKCHBIMU YHCIIAMH.

[IpuMeHeHre BEKTOPOB B HAYYHO-TEXHHUECKHX pacyeTax, BEKTOPHOE OmHcaHue (PU3MUeCKuX Be-
JTUYHH.

[Ipoexuuu BekTOpAa.
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Jluneiinas 3aBUCUMOCTD (HE3aBUCUMOCTD) BEKTOPOB.

Omnepanuu ¢ BEKTOpaMH.

CkansipHO€, BEKTOPHOE U CMELIAaHHOE IIPOU3BEICHUE.

Mosyns BEKTOpa, yrojl HaKJIOHA BEKTOPA.

Cucrema IMHEHHBIX anreOpandeckux ypaBHEHUH.

Teopembl 0 CyIIECTBOBAaHUHU U €IMHCTBEHHOCTH perieHust CJIAY.
OcHoBHas u pacmupenHas Matpuna CJIAY.

Meron ['aycca = MIKOIBHBIA METOJ] OJICTAHOBOK.

ITpaBuiio Kpamepa.

Pemenue CJIAY 4depes oOpaTHyIO MaTpHILy.

BekTop Kak HampaBIIEHHBIN OTPE30K IPSIMOU B €BKIUIOBOM IIPOCTPAHCTBE.
Marpuna kak cucTemMa BEKTOPOB-CTPOK U BEKTOPOB-CTOJIOIIOB.
Apudmernueckue onepanuy ¢ BEKTOPAMU U MaTPULIAMH, MOJIYJIb BEKTOPa, YToJl HAKJIOHA.
Jluneiinas 3aBUCUMOCTD (HE3aBUCUMOCTD) BEKTOPOB.
Onpenenurensb MaTPHIIBI, PAHT MAaTPHUIIBI, 0OpaTHAST MAaTPHUIIA.
Paznoxenue onpeaenuTens mo cTpoke (CTonomy).
OKBHBAJICHTHBIEC IPE0OPa30BaHMS MATPHUIIBI.

Kopnu ypaBHeHus.

PeleHre HeTMHENHBIX ypaBHEHUM.

['paduueckmnii crocod OTACICHHs KOPHEH.

YUucneHHbI 1 aHAUTUTUYECKUN METOBI IIOUCKA KOPHEM.

14.1.4. Tembl HHANBUAYAJTbHBIX 32/1aHUI

1. IlpencraBineHue TapMOHMYECKH HW3MEHSIOIICHCS BEJIWYMHBI KOMIUIEKCHBIM 4HCIOM. TOK U
HanpsDKEHUE HAa aKTUBHOM 3JieMeHTe 1ienu. Tok u HanpspkeHue B Konaencarope. Casur ¢assl. EMkocTHOE
conpotusieHue. Capur (a3pl TOKa U HANPSDKEHUS B KaTyNIKe MHAYKTUBHOCTH. HIIYKTHUBHOE COMPOTHB-
JeHue. AKTUBHOE U peakTHUBHOE conportusiieHue. KommuiekcHoe compoTtuBieHue. 3akoH Oma U 3aKOHbI
Kupxroda mist nenu nepeMeHHOTro Toka. AKTHUBHAs, PEAKTUBHASI M TIOJIHASI MOLTHOCTh B IIEMU TIEPEMEH -
HOTro TOKa. [IpeacTraBneHne MOIIHOCTU B KOMILJIEKCHOU (hopMe. AKTUBHAS U PEAKTUBHASI COCTABISIONINE
MOIIHOCTH. banaHc MOIIHOCTEN B LENH MEPEMEHHOIO TOKA.

2. KomIiekcHble 4mucia U KOMIUIEKCHAsl IIOCKOCTh. Jl€KapTOBO M MOJIIPHOE MPEACTABIICHHE
KOMIUJIEKCHOTO 4Huciia. Moaynb M apryMEHT KOMIUIEKCHOIO 4YHCHA. TPUrOHOMETpUYECKas 3aluch
KOMIUIeKCHOTO uncia. [lokazarensHas ¢opma 3amucu KOMIUIEKCHOTO YKciia. ApuMeTHIecKre onepanuu
C KOMIUIEKCHBIMH YHCIIaMU (CIOXKEHUEe, YMHOXKEHHE, JIeJieHre). Bo3BeneHne KOMIUIEKCHOTO YHClia B CTe-
neHb. KopeHb n-HOW CTeNEHU U3 KOMIUIEKCHOTO YHCTIA.

3. JluneitHas anreOpa B MPWIOKECHUH K MOJCIMPOBAHUIO IIETICH MOCTOSHHOTO TOKA. DJIEMEHTHI
LMY MOCTOSIHHOTO TOKA. VICTOUHMKY HarpsiKeHUs: 1 UCTOYHUKU TOKa. CONPOTUBIIEHUE yYacTKa LenH. 3a-
koH Oma. 3akonsl Kupxroda. DHeprus u MomHocTh. Pabota yyactka rienu. MomHOCTh oTpedieHHas 1
MOIIIHOCTh UCTOYHHMKA HaNpsbkeHUs. bananc MOIIHOCTEHN B LENU MOCTOSIHHOTO TOKA.

4. Cucrema nuHelHbIX anredpanueckux ypaBHeHuil (CJIAY). JIuneitHo 3aBUCUMas U JIMHEHHO He -
3aBHCHMas cucTeMa BEeKTOpoB. PaHr martpuubl cucteMbl. Kpurepuil cymiecTBoBaHus U €MHCTBEHHOCTH
pewenus CJIAY. Onpenenutens, paHr MaTpHLbl U cBoiicTBa oOpatHOi Marpuubl. [Touck pemenus CJIAY
pu oMoty odpatHoi Marpuiel. Meron ["aycca pemenus CJIAY. [IpaBuno Kpamepa pemenust CJIAY.
Obuee u yactHoe pemenne CJIAY, umeromeit 6osblie ogHoro kopHs. Berpoennsie ¢pynkunun MathCAD
quist perienust CJIAY.

5. Oneparopusiil 610k B MatCAD. Oneparopsl nprucBauBaHusi, KAK UMHU CJEIYET MOJIb30BATHCS
BHYTPH JIOTHYeCKUX OJ0KOB. UeM OTIMYAIOTCs ONepaTopbl LIMKIA OT ONepaTopoB BbiOOpa. OmnepaTopsl
npepeiBanus B MathCAD. CgoiictBa rapmMoHHYecKoro curHaia. KakoBbl OCHOBHBIE XapaKTEPUCTUKH
U(POBOro CUrHAJA, YTO TAKOE YAaCTOTa KBAHTOBAaHUs M TaKTOBBIN mepuoa. HecunycounaibHble EepUo-
qudeckue curHanbl. [IunooOpasHoe pasBepThIBarollee HaNpsHKEHUE, JUISl YEro OH MCIONb3YeTCsl M Kak
cTpoutcs. Buasl aHamoroBoil moayiasuuu. MonynsuuMoHHbIE (DYHKIMHM HMIYJIbCHO-MOIYSIIMOHHBIX
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CXEM.

6. UTo 3HAUUT HcceqoBaHNe (PYHKIMMA U AJIs 4ero 3T0 HykHO. O6nacTh onpeneneHus GyHKIUN 1
TOYKH Pa3phiBa, Kak OHM CBsi3aHbl. [Ipenen dyHkimu u npenen nocienoBarenbHocT B MathCAD. Haxo-
KJIEHUE SKCTPEMYMOB M TOUEK mepernda (QyHKIMH, KaK 3Ta 3aja4a CBA3aHa C MOHITHEM IPOHU3BOJHOI.
VYyactku Bo3pacTaHus U yObiBaHus (pyHKIUHU. Touku nepecedeHus QpyHKIUU ¢ ocsiMH KoopauHart. [lpu-
3HaK 4Y€THOCTH U Heu€THOCTH (yHKuuu. [lepuonnueckas pynkuus. YTo Takoe acumnrora rpaduka QyHk-
[[UH, I0YEMY TOMCK aCUMITOT (PYHKIIMU CBSA3aH C 3aJjaueii HaXOXIeHUs Ipeena.

7. IlonaTne BeKTOpa U MaTPHUIl. MaTpuila Kak CHCTEMa BEKTOPOB-CTPOK M BEKTOPOB-CTOJIOIOB.
Apudmernueckue ornepanyy ¢ BEKTopaMH U MaTpulamu. JInHelHas 3aBUCUMOCTh (HE3aBUCHMOCTb) BEK-
TopoB. OnpenenuTenb MaTpUllbl, paHT MaTPUIIbI, oOpaTHas MaTpulia. DKBUBAJEHTHbIE PEeoOpa3OBaHUs
marpui. Merops! paboTsl ¢ Matpuriamu B MatCAD.

8. Ilepemennnie u ux 3HaueHuss B MathCAD. Yucnennoe npencrasinenue GyHkiun. Kopuu ypas-
HeHus ¥ Hynu QyHkmuu. [Ipuembl oTbickaHus KOpHEW HelmHeHoro ypaBHeHuss B MathCAD. Dkcrpemy-
MBI QYHKIIMHM ¥ KOPHU Mpou3BoaHoM. Kak onpenenuts yuacTku Bo3pactanus (yobiBanus) pynkunu. Kak
HaWTH TOUKH reperuda rpadpuka Gyakmuu. opmar BeIBoa pe3yinpTaToB B cucteme MathCAD.

9. [onsaTHs MaTpulla ¥ BEKTOP C TOUKW 3pEHUS JIMHEWHOHU anreOpsl. OnpeaenuTens U paHT MaTpH -
1pl. JIMHEWHO 3aBHCHMas U TUHEWHO HE3aBHCHMAas CHCTeMa BEKTOpoB. UTo Takoe 0a3uc U KOOPIUHATHI
BekTOpa. CKalsipHOE U BEKTOpHOE mpousBeneHne. CBoWCTBa BEKTOPHBIX omneparuii. CoOCTBEHHbBIE Yncia
U COOCTBEHHBIC BEKTOpPA MATPHIIBI.

14.1.5. Tembl 1a00paTOpHBIX padoT
1. UccnenoBanue @pynkuuii. [locrpoenue rpaduka ¢pynkuuu B MathCAD. Ocobble ToukH, npeaesn
(byHKIUY B TOUKE, IIpeesbl Ha OECKOHEUHOCTH. beckoHeuHO Oosbiire 1 OECKOHEUHO Mallble BEJIMYMHBI.
Bozpacranue u yobiBaHue QpyHKIIUMHU, IPOBEACHUE TPOU3BOJHON, SKCTPEMYMbI (PYHKLIUU U TOUKU MEPETHU-
0a. ACUMNTOTBI.

2. Ilporpammubie Bo3MoxHOCTH cpensl MathCAD. O6xacte BUAMMOCTH JIOKAIbHBIX HEpEMEH-
HbIX. ['TapMoHMueckas (yHKIMS, aMIUIMTY/a, yacToTa U ¢aza. Moaynsuus. MccnenoBanue BUJIOB aHAJIO-
TOBOM MOJYJIALIUY.

3. DnekTpuueckas uenb. HanpsskeHue, TOK, CONPOTUBIEHUE, MOITHOCTb. 3akoH Oma. McTouHuk
TOKa, UCTOUYHUK HampsbkeHus. 3akonbl Kupxroda. [lapannensHoe u mociaenoBareibHOE COSTUHEHHE TIPO-
BoaHUKOB. [Ipumenenue CJIAY s pacueTa 11enu NOCTOSHHOTO Toka. bananc MouHocTei.

4, ]_[CHI/I MNEPEMCHHOI'O TOKa. rapMOHI/I‘-IeCKI/Iﬁ curHajl. PeakTuBHEIEC 3JIEMEHTHI CXeMbl. EMKOCTB
KOHACHCATOpa, MHAYKTUBHOCTb APOCCEIIA. HpeI[CTaBJ'IeHI/IC PCAKTHUBHBIX 3JICMCHTOB LICIIM B KOMIVICKCHOM
BUAC. AKTI/IBHOe, PCAKTUBHOC U IIOJHOC COIIPOTHUBIICHUC. Pacuer eI NNCPEMCHHOI'0 TOKaA. Fpa(bI/IquKOC
MMpEaACTAaBIICHUEC KOMILUICKCHBIX BCJIMYMWH. AKTI/IBHaSI, pC€aKTBHad W IIOJIHAsA MOIIHOCTD, OajaHc MOIIHO-
CTCH.

14.1.6. 3auér

1. Boimucath MUHOP M BBIYUCIUTH alreOpanyeckoe IOMOJHEHHE K 33JaHHOMY JJIEMEHTY MaTpu-
IBI.

2. IIpuBecTu MaTpuily K TPEyroibHOMY BUAY IyTEM 3KBUBAJICHTHBIX MpeoOpa3oBaHMii CO CTPOKa-
MU WK CTOJIOLIaMHU.

3. Boluucnenue onpenennuTesns MaTpULbl Pa3ioKEHUEM 10 CTPOKE.

4. BeluncneHue paHra MaTpuibl.

5. Pemenune cucteMbl IMHEWHBIX allreOpandeckux ypaBHeHUH 1o MeToxy Kpamepa.

6. PenieHne cucTeMbl JIMHEHHBIX areOpandeckux ypaBHeHUH 1o metoy [aycca.

7. PenieHue cucTeMbl JIMHEHHBIX aireOpandeckux ypaBHEHUH yepe3 00paTHYIO MaTpuILy.

8. Pemienne MaTpuyHbIX ypaBHEHHUH JIFOOBIM CIIOCOOOM.

9. I[TocTponTh OOpaTHYIO MAaTPUILy K 33JJaHHON MaTpHUIIE.
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10. Apudmernueckue onepauy ¢ MaTpHIIAMHU.

11. Beraucauth Bce COOCTBEHHBIEC YMCIIa MATPHUIIHI.

12. Beraucnuth 0gHO (71H000€) COOCTBEHHOE YHCIO MATPHUIIBI, IOCTPOUTH COOCTBEHHBIN BEKTOP,
€MY COOTBETCTBYIOIIUH.

13. Bpluncnuth cKajasipHOE U BEKTOPHOE IIPOU3BEIEHUE 3aJaHHBIX BEKTOPOB.

14. BBIUMCIUTB YyroJl MEXIY BEKTOPaMHU.

15. IlpousBectu onepanuu ¢ BEKTOpaMu

16. 3amaya Ha reOMETPUUECKOE BBHIYUCICHUE YEPE3 BEKTOPBI

17. Onucare 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 ypaBHEHUE NPAMOM, MPOXOASIICH Yepe3 3aJaHHbIE TOUKH.

20. 3anucarh ypaBHEHUE NPAMOH, NMPOXOIALIEH yUepe3 NaHHYI0 TOUKY MapajlIebHO 3aJaHHOMY
BEKTODY.

21. 3anucaTh ypaBHEHHE IUIOCKOCTH, TPOXOALIEH Uepe3 TpU 3aJaHHbIE TOUKH.

22. 3anucarh ypaBHEHHUE TIOCKOCTH, MPOXOASIIEH yepe3 3aJJaHHYI0 TOUKY M COAEp Kallleil 3aJaH-
HYIO TIPSIMYIO.

23. 3anucaTh ypaBHEHHUE 3aJJaHHONU OKPYKHOCTHU B MOJIAPHOM CHCTEME KOOPJIUHAT.

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

25. lIpsimas 3amana nmapaMeTpudecKuM ypaBHeHHEM. [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 TPSAMOM, COAEpIKAIIECH OIHY W3
rpaHei.

28. 3a7aH0 KAaHOHMYECKOE YpaBHEHHE KPUBOM BTOPOIO MOPSAKA HA MIOCKOCTH. ONpenenuTh THIT
KpPUBOM, BBIITUCATh €€ XapaKTEPUCTUKH.

29. BBIYucinuTh KOOPMHATHI BEKTOPOB CTAPOTo Oaznca B HOBOM.

14.1.7. Tembl camMocTOATEJIBHBIX Pa0OT

— Cucrema nuHeiHbIX anreOpanyeckux ypaBHeHuid (CJIAY). JIuneitHO 3aBUCHMast U JTMHEHHO
He3aBHCHMas cucTemMa BeKTOpoB. Panr marpuibl cucrembl. Kpurepuii cymiecTBoBaHUS M €TUHCTBEHHOCTH
pewmenus CJIAY. Onpenenurens, paHr MaTpULbI U

— cBoiictBa oOpaTtHO# Matpuibl. [lonck pemenus CJIAY npu nomoriu o6patHoi MaTpulibl. Me-
ton 'aycca pemenust CJIAY. [IpaBuno Kpamepa pemennst CJIAY. O6mee n yactHoe pemienue CJIIAY,
umeronei 0ombine ogHoro kopHs. Berpoennsie pynkiun MathCAD ans pemenust CJIAY.

— IlonsTust MaTpuna ¥ BEKTOp ¢ TOUKU 3pEHUS JTMHEHHON anreOpsl. Onpenenurens U paHr MaT-
punbl. JInHelHo 3aBrcUMas M IMHEMHO He3aBUCHMAasi cUcTeMa BEKTOpOB. UTo Takoe 0a3uc U KOOPAUHATHI
BekTopa. CKalsipHOe U BEKTOpHOE npousBeaeHre. CBoiicTBa BEKTOPHBIX onepaiuil. CoOCTBeHHbIE YKcia
U COOCTBEHHBIE BEKTOPA MATPHUIIBI.

— Ilepemennbie u ux 3HadeHus B MathCAD. Yucnennoe npencrasinenue ¢yHkuuu. KopHu
ypaBHeHUs U Hylu QyHkmu. [IpueMbl oThickaHus KopHEeH HenuHeitHoro ypaBHenus B MathCAD. Dxkce-
TpeMyMbl (DYHKIIMU U KOpHHU Ipou3BoaHoi. Kak ompenenuts ydacTku Bo3pacTaHus (yObiBaHus) (QyHK-
uu. Kak HaiiTi Touku neperuda rpaduka ¢pyaknnu. @opMat BeIBoa pe3yapTaToB B cucteMe MathCAD.

— KomMmiekcHble uncna M KOMIUIEKCHAs IUIOCKOCTh. J[eKapToBO M MOJISIPHOE IpENCTaBICHUE
KOMIIJICKCHOTO 4HuciIa. Moayinb M apryMeHT KOMIUIEKCHOTO 4MCa. TpUrOHOMETpHYecKas 3aIlnch
KOMIUIEKCHOTO uncia. [lokazarenbHas Gopma 3anMcy KOMIUIEKCHOTO 4YHciaa. ApU(PMETHIECKHE ONepaIiu
C KOMIUIEKCHBIMU YHUCIIaMH (CIIOKEHUE, YMHOXKEHHUE, JiefieHre). Bo3BeaeHne KOMIUIEKCHOTO Yuciia B CTe-
neHb. KopeHb n-HOM CTENEHU U3 KOMILIEKCHOTO yKciia. CKOIbKO Pa3IMUHBIX KOPHEHN N-HON CTENEHU MOX-
HO M3BJICYb U3 KOMIUIEKCHOTO YHUCJIA U TI0YEMY.

— TlonsTHe BekTOpa U MaTpHibl. MaTpuia Kak CUCTeMa BEKTOPOB-CTPOK U BEKTOPOB-CTOJIOIIOB.
Apudmernueckre omnepalnyy ¢ BEKTOpaMH U MaTrpuuamu. JInHeiiHas 3aBUCUMOCTh (HE3aBUCHMOCTb) BEK-
TOpoB. OnpenenuTens MaTpULbl, PAHT MATPULIBI,

— oOparHas MaTpulla. DKBUBAJIICHTHBIC MPeOOpa3oBaHus MaTpuIil. MeTosl paboThl ¢ MaTpuIa-
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mu B MatCAD.

— TloHaTHst MaTpuIia ¥ BEKTOP C TOYKH 3PEHUS JIMHEWHOU anreOpbl. OnpenenuTens U paHT MaT-
puibl. JInHelHO 3aBUCHMAs U JTMHEHHO He3aBHCHMAas cucTeMa BeKTOpoB. UTo Takoe 0a3uc U KOOPAMHATHI
BekTopa. CKalsipHOE U BEKTOpHOE mpousBeaeHne. CBOHCTBAa BEKTOPHBIX onepannii. CoOCTBEHHbIE YHCIIa
U COOCTBEHHBIE BEKTOpPA MATPHIIBL.

— Yro 3HaUMT UccienoBaHre QYHKIUHN U I 4ero 3T0 Hy»)HO. O0nacTh onpeaeneHus: GyHKITII
Y TOYKH pa3phiBa, Kak OHU cBsi3aHbl. [Ipenen ¢pynkuuum u npenen nocnenoBatenbHoct B MathCAD. Ha-
XOXK/IEHUE SKCTPEMYMOB U TOYEK mepernda pyHKIMH, Kak 3Ta 3ajaya CBsi3aHa C MOHATUEM IPOU3BOIAHOM.
VYuyactku Bo3pacTaHus U yObiBaHus (pyHKIUHU. Touku nepecedeHus QyHKIUU ¢ ocsiMH KoopauHart. [lpu-
3HaK 4Y€THOCTH U Heu€THOCTH (yHKuuu. [lepuoanueckas pynkuus. YTo Takoe acumnrora rpaduka QyHkK-
[[UH, I0YEMY OMCK aCUMITOT (PYHKIIMU CBS3aH C 3aJjaueii HaXOXICHUs IIpeiena.

— KomMmiekcHble uncna M KOMIUIEKCHAs IUIOCKOCTh. J[eKapTOBO M MOJISIPHOE IpEJCTaBICHUE
KOMIUJIEKCHOTO 4Hucia. Moayab M apryMeHT KOMIUIEKCHOTO 4Hcia. TpUrOHOMETpUuYecKasl 3aIluch
KoMITIeKCHOTO ymcina. [TokazatenbHas gopma 3amicu KOMIUIEKCHOTO uncia. Apudmernyeckre onepanniu
C KOMIUIEKCHBIMH YMCIIaMU (CI0XKEHNE, YMHOXEHHUE, JieJieHne). Bo3BeneHne KOMIUIEKCHOTO YHciia B CTe-
neHb. KopeHb n-HOM CTeNeHU U3 KOMILIEKCHOTO Yrciia. CKOIbKO Pa3IMYHBIX KOPHEH n-HOW CTENEHU MOX-
HO M3BJI€Yb U3 KOMIUIEKCHOTO YHCIIa U TIOYEMY.

— IlpencraBienne rapMOHMYECKH W3MEHSIONMICWCS BEIMYMHBI KOMIUIEKCHBIM YHUCIOM. TOK U
HanpspKeHUe Ha aKTUBHOM 3JIeMeHTe 1enu. Tok u HanpsbkeHue B koHaeHcarope. Casur ¢asel. EMxocTHOE
conpotupieHre. Casur (a3pl TOKa U HANPSHKEHUS B KaTyIIKe MHIYKTUBHOCTH. MIHIYKTUBHOE COMPOTUB-
neHue. AKTUBHOE M PEeaKTHBHOE comnpoTuBiieHue. KoMiuiekcHoe conpoTuBieHue. 3akoH OMa U 3aKOHBI
Kupxroda mis nenu nepemeHHOro Toka. AKTUBHAs, peaKTUBHAS U MOJHAs MOIIHOCTh B LIETIH MEPEMEH-
HOro ToKa. [IpencTaBieHre MOITHOCTH B KOMIUIEKCHOH (hopme. AKTHBHAs M PEaKTUBHAS COCTABISIONINE
MoIIHOCTH. bananc MoltHOCTel B 1IeNU NepeMEHHOT0 TOKa.

— Jluneiinas anreOpa B MPUIOKEHUU K MOJACIMPOBAHUIO IIETIEH MOCTOSHHOTO TOKA. DJIEMEHTHI
LN MOCTOSIHHOTO TOKA. MICTOUHMKM HanpsKeHUs! M UICTOYHUKHU Toka. CONpOTHBIIEHNE yYacTKa IenHy. 3a-
koH Oma. 3akonbl Kupxroda. Dueprus u MmomHocTts. Pabota yuyactka nenu. MomHoOCTs OTpebIeHHAS U
MOIIHOCTh UCTOYHUKA HanpskeHus. bananc MoniHocTel B IENy MOCTOSHHOTO TOKaA.

— IlonsTue BexkTOpa U MaTpuilbl. MaTpHila Kak CUCTEMa BEKTOPOB-CTPOK U BEKTOPOB-CTOIOIIOB.
ApudmeTrnueckue onepanuy ¢ BEKTopaMu U MarpunaMu. JInHeiiHast 3aBUCHUMOCTh (HE3aBUCUMOCTb) BEK-
TopoB. OnpeaenuTens MaTPUIIbl, PAHT MaTPHIIHI,

— oOparHas MaTpuila. DKBHUBAJICHTHBIC MTPEOOpa3oBaHus MaTpUIl. MeTombsl paboThl ¢ MaTpuIa-
mu B MatCAD.

—  Omneparopnbiii 6110k B MatCAD. Onepartopsl IpucBauBaHMs, Kak UMHU CJIEIyeT MOJIb30BATHCS
BHYTpH JIOTUYECKUX OJIOKOB. UeM OTiIMyaroTcs ornepaTtopbl LIMKIA OT ONepaTopoB BbiOopa. OmepaTopbl
npepbiBanuss B MathCAD. CaoiicTBa rapmMoHuueckoro curnaiga. KakoBbl OCHOBHBIE XapaKTEPUCTUKU
u(GpOBOro CUrHaia, 4To TaKoe YacTOTa KBAaHTOBAHUS U TAaKTOBBIN nepuoi. HecunycouaanbHble nepuo-
auueckue curHaisl. [InnmooOpa3Hoe pa3BepThIBarollee HANpPSKEHUE, JUIs Yero OH HCIONb3YeTCs M Kak
ctpoutcsi. Bunel anamoroBoit Moaymsiuu. MoORyJasIUOHHBIE (YHKIMHA HMMITYJIbCHO-MOY/ISILIMOHHBIX
CXEM.

— Cucrema nuHelHbIX anrebpandeckux ypaBHenui (CJIAY). JluneitHo 3aBHCHMas U JTUHEHHO
He3aBHCHMas cucTemMa BeKTOpoB. Panr marpuisl cucrembl. Kpurepuii cymiecTBoBaHUS 1 €TUHCTBEHHOCTH
pemenus CJIAY. Onpenenurens, paHr MaTpUILbI U

— cBoiictBa 0OpaTtHO# Matpuilbl. [lonck pemenus CJIAY npu nomoru o6patHoit MaTpulibl. Me-
ton I'aycca pemenust CJIAY. IlpaBuno Kpamepa pemenus CJIAY. O6miee u dactHoe pemenue CJIAY,
uMerotIen oosbie onHoTo KopHs. Berpoennsie pynkimu MathCAD st pemenus CJIAY.

— Ilepemennsle u ux 3HaueHuss B MathCAD. YucnenHoe npenacraBinenue ¢yHkuuu. KopHu
ypaBHeHHs U Hynmu ¢yHKuuH. [Ipuemsl oTbickanus kopHel HenuHelHoro ypaBHeHus B MathCAD. Dxkc-
TpeMyMbl (DYHKIIMA ¥ KOpPHH Tpou3BoaHOW. Kak ompenenuth ydacTku Bo3pactaHus (yObiBaHUs) (YHK-
un. Kak Haiitu Touku neperun6a rpaguka ¢pyHkimn. @opMaT BbIBoAa pe3ynbraTtoB B cucteme MathCAD.

— Yro 3HauuT uccienoBanne GyHKIUN U A 4ero 3To HykHo. O0nacTth onpeaeneHus: QyHKIMI
U TOYKH pa3pbiBa, Kak OHM CBs3aHbl. [Ipenen ¢pynkuuu u npeaen nocienosarensHoctd B MathCAD. Ha-
XOKJIEHUE HKCTPEMYMOB U Touek rnepernda (QyHKIMHU, Kak 9Ta 3a/la4ya CBsi3aHa C MOHATHEM MPOU3BOTHOM.
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VYyactku Bo3pacranus u yoObiBanus pyHkiuu. Touku nmepecedeHuss PyHKIUU C OCSIMH KoopauHaT. [Ipu-
3HAK YETHOCTH M HeU€THOCTH GyHKIMU. [lepuonnyeckas Gynkmus. Uto Takoe acumnroTa rpaduka GyHK-
[[UH, IOYEMY TMOMCK aCUMITOT (PYHKIIMU CBS3aH C 33a]aueii HaXOXKICHHUS TIpeIena.

— Jluneiinas anrebpa B MPUIOKEHUU K MOJACIHPOBAHUIO IIETICH MOCTOSHHOTO TOKA. DJIEMEHTHI
LENHU MOCTOSIHHOTO TOKa. MICTOUHMKM HanpsKeHUs! M MICTOYHUKHY Toka. CONMpoOTHBIIEHHE yYacTKa 1enH. 3a-
koH Owma. 3akonbl Kupxroda. DHeprus u MomHocTh. Pabora yuactka nenu. MomHOCTs TOTpeOIeHHAS U
MOIIHOCTh UCTOYHUKA HanpsikeHus. bananc MoniHocTel B 1Ieny MOCTOSHHOTO TOKa.

— IlpencraBneHue rapMOHUYECKH H3MEHSIONICHCS BEIMYMHBI KOMIUIEKCHBIM 4HUCIOM. TOK U
HanpspKEeHHE Ha aKTUBHOM 3JieMeHTe 1enu. Tok u HanpsbkeHue B Konaencarope. Casur ¢assl. EMkocTHOE
conpotuBieHue. Casur (a3pl TOKa U HAMPSHKCHUS B KATYIIKEe HHIYKTUBHOCTH. MIHIYKTUBHOE COMPOTUB-
neHue. AKTUBHOE M peaKTHBHOE comnpoTuBiieHue. KomruiekcHoe conpotupienue. 3akoH OmMa U 3aKOHBI
Kupxroda mist rienu mepeMeHHOro Toka. AKTUBHAs, pEaKTUBHAS U TOJHAST MOIIHOCTh B IIETIH MIEPEMEH-
HOro ToKa. [IpeacTraBieHne MOIIHOCTU B KOMILJIEKCHOU (hopMe. AKTHBHAs U PEAaKTUBHAS COCTABISIOLINE
MOIIIHOCTH. balaHC MOITHOCTEN B LIENU IEPEMEHHOTO TOKA.

— Omneparopnsiit 6110k B MatCAD. Oneparopsl npucBavBaHus, KaKk UMU CJIEIYET MOJIb30BATHCS
BHYTPU JIOTUYECKUX OJIOKOB. UeM OTIMYalOTCA OmepaTophl LKKIA OT OmepaTopoB BbiOopa. OmepaTopbl
npepoiBanuss B MathCAD. CgoiictBa rapmoHndeckoro curHaita. KakoBbl OCHOBHBIE XapaKTEPUCTUKH
1 poOBOro CUrHaia, 4To TaKoe YacTOTa KBAaHTOBAaHUS M TAaKTOBBIN mepuoj. HecunycouaanbHble nepuo-
TUYecKkue curHaibl. [ImmooOpa3Hoe pa3BepTHIBAIOIICE HANPSOKEHUE, JUISI Yer0 OH HCIONB3YeTCs M Kak
ctpoutcsi. Bunael anamoroBodt Moaymsiuu. MoOOymasIHMOHHBIE (YHKIMHA HMMITYJIECHO-MOIY/ISIITHOHHBIX
CXEM.

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI[ C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 HHBAJIHU/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
310POBbsI 1 MHBAIUIOB

KaTeropI/m BI/I)II)I JOIIOJIHUTCIIBHBIX OIICHOYHBIX q)OpMBI KOHTPOJIA U OUCHKH
o6yqa}01u1/1x051 MaTrcpualioB PE3YJIbTATOB O6yquH${

TecTsl, MICEMEHHBIE CAMOCTOSITEIBHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKaA

C napymeHusMu
ciyxa

C mapymenusmu | CobecenoBanue o Bompocam K 3auery, | [IpenmyIiecTBeHHO yCTHas IpOBEpKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapylIeHUsIMHU Pemenue qucTaHIIMOHHBIX TECTOB,
OIIOpHO- KOHTPOJIbHBIE Pa0OThI, MUCbMeHHbIe | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITeNIbHBIE PabOTHI, BOIIPOCHI K METOIaMU
anmnapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE [IpenmyniecTBEHHO IpOBEPKa
o01IeMeTUITTHCKIM paloThl, BOIIPOCHI K 3a4eTy, METOJIaMU UCXOAS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHbIE Pa0O0ThI, YCTHBIE OTBETHI | OOY4alOILIErocsi Ha MOMEHT IPOBEPKU

14.3. MeTtonuueckne peKoMeHIAMH 10 OIeHOYHBIM MaTepHAJIaM JIJIsl JIUIl ¢ OTPAHUYeHHbIMHU
BO3MOKHOCTSIMH 3{0POBbSI H HHBAJIN/IOB
I[JISI JiiL, ¢ OrpaHU4YCHHBIMH BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIUAOB IPEAYCMATPUBACTCA O0-
cTynHas Gopma npeoCcTaBIeHUs 33 JaHUi OIIEHOYHBIX CPE/CTB, & HMEHHO:
- B Ie4aTHOU (hopme;
- B TI€YaTHOM (hopMe C yBEITHMUYCHHBIM MIPUPTOM;
- B (hOpMe IJTEKTPOHHOTO IOKYMEHTA;
- METOJ/IOM YTEHHUS aCCHCTCHTOM 3a/IaHuUs BCIYX;
- NPEI0CTABICHUE 33aHusl C UCIIOIb30BAaHUEM CYPIONICPEBO/IA.
JlutiaM ¢ OTrpaHHYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSi U MHBAINAAM YBEIMYMBACTCS BpPEMs Ha
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MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeaIycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHMs, 2 IMEHHO:

- MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIYT aCCHCTEHTA;

— Npe/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHMBaHuUST pe3yabTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 10 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne HHGopMaun B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 30POBBS M BOCTIPUSATHS HH(POPMALINH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHI aTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET IPOBOIUTHCS B HECKOIBKO ATAIOB.
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