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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokos Ne 1 oT« 2 » 7 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 ®J10 . I1. Yepkamuna
3aBenyromnuii BeITycKaroIen kag.

IIp> C. I'. MuxajibueHKO
OKCIEPTHI:

JlonieHT Kadenpbl TEXHOJIOTUH 3J1eK-
TpoHHOTO 00yueHus (T30) 1O. B. Mopo3zoBa

IIpodeccop kadeapsl MPOMBIIILICH-
Hot anexkTponuku (I1p2) H. C. Jleroctaes
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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
Hucuunnuna «IIpodeccuonansupie MmareMaTnueckue nakets» (b1.B.JIB.1.2) otHocuTCs K Gi1OKY
1 (BapmaTuBHas 4acTh).
[TpenmecTByOUMMHI JUCHUILUIMHAME, (OPMUPYIOIIMMHU Ha4yalbHbIE 3HaHUS, sBisA0TCS: WHbop-
MAaIMOHHbIE TEXHOJIOIMH, MaTeMaTHka.
[TocnenyromumMu TUCHUIUIMHAMU SBJSIFOTCS: MeToipl aHanu3a U pacueTa 3JEKTPOHHBIX CXEM,
TeopeTrnyeckne 0CHOBBI JIEKTPOTEXHUKH, Teoprsi aBTOMaTUYECKOTO YIIPABIICHHUS.

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-
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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 TUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast TpyI0€MKOCTh AUCIUIUIMHBI cOCTaBisieT 2.0 3aU€THBIX €IMHUIIBI U MIPEJICTaBICHA B Ta0JIM -

e4.1.

%a@mua 4.1 — TpyaA0eMKOCTb JUCIUTUIMHBI

Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl

4 cemecTp

KonTaktHas pabora (Bcero) 8 8
CamocTtosTenbHas padboTa Mo pyKoBOACTBOM 6 6
npenoaasarens (CPII)
Kontposns camocrositensHoit padotst (KCP) 2 2
CamocTosiTenbpHas paboTa (Bcero) 60 60
[ToaroroBka K KOHTPOJBHBIM paboTam 10 10
CaMocTosTeNnbHOE N3y4eHUE TeM (BOIIPOCOB) 50 50
TEOPETUYECKOIN YacTH Kypca
Bcero (0e3 sx3amena) 68 68
[ToaroroBka u cpaya 3aueTa 4 4
OO0mmas Tpy10eMKOCTb, 4 72 72
3aueTHnie EanHAIIEI 2.0

5. Coneprxanue IMCUMILTHHBI

5.1. Pa3gesnl AucHUIIMHBI M BUALI 3aHATHH
Paznensl AMCUUIIITMHBI U BUABI 3aHATUIN NPUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl AUCIUIUIMHEL U BHUIBI 3aHATHHA

g ]
" 2= 2 £
- o © S = s g
H :“ Q—T < s o~ E )
a3BaHMS PA3/ICIOB JUCIUIUIMHBI ~ & o o D 2 =
O ~ = o O =
S | &3 2
© S =

4 cemecTp
1 OcHoBbI paboThl B cucteMe Maxima 1 2 10 11 OIIK-2, OIIK-9,
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IIK-1

2 IIporpammupoBaHue 1 10 11 OIIK-2, OIIK-9,
IIK-1

3 CUMBOJIbHEIE BBIYMCIICHUS 1 10 11 OIIK-2, OIIK-9,
IIK-1

4 Pabota ¢ rpaduueckuMu 00beKTaMu 1 10 11 OIlIK-2, OIIK-9,
IIK-1

5 Hcnonp3oBanue cucTeMbl Maxima B HH)Ke- 2 20 22 OIIK-2, OIIK-9,

HEpHBIX pacuerax IIK-1

Hroro 3a cemectp 6 2 60 68

Hroro 6 2 60 68

5.2. Conep:xanue pa3aejioB JUCHHUILNINHBI (CAMOCTOSAITE/IbHAsI Pa00Ta M0/ PYKOBOACTBOM
npenoaaBarTeJis)
ConepxaHue pa3aenoB TUCHMIUIMH (CaMOCTOosATeNIbHas paboTa Mo pyKOBOJICTBOM MpEMNoaaBaTerIs)
MpUBEICHO B TabwmIe 5.2.
Tabmuma 5.2 — Coneprkanue paszenoB JTUCHUIUIMH (CaMOCTOATENbHAs padoTa 1Mol pyKOBOJCTBOM IPETIO-

JaBaTesis)
A v
= 2 E
Q = g
Coneprkanue pa3aesioB TUCIUTLTAHBI S o E
]
HasBanus paznenos (camocTosiTenbHas paboTa Mo pyKOBOJCTBOM zF &5
IPENoaaBaTeNs) % 2 S
- S ™
4 cemecTp
1 OcHOBBI paboTHI B Hctopus pa3paboTku cuctembl Maxima. Bo3MosxkHo- 1 OIIK-2,
cucteme Maxima CTH MAKETa MATEMAaTHYECKHUX MPOrpamMM. YCTaHOBKA OIIK-9,
Maxima, wxMaxima. OCHOBHBIE OIpeeieHHs. Die- TIK-1
MEHTBI OKOHHOTO HHTep(deiica wxMaxima: nmaHeiab
MHCTPYMEHTOB, MEHIO, OKHO HACTPOEK, UCTOPUS OIle-
panuii, paboyast sraeiika, Maxima, BeimonHsembie Ma-
TEeMaTHYeCKUe orepanuu, padora ¢ rpadukou.
Uroro 1
2 IIporpammupoBaHue Onepauuu 1 MaTeMaTUYECKHUE BhIpayKeHUs. TUIIbI 1 OIIK-2,
naHHbIX. BBoa manHBIX. OniepaTtopbl U GyHKITUH. OIIK-9,
ITK-1
Hroro 1
3 CuMBOJIBbHBIE VYrpouienue u npeodpazoBanue BelpakeHnid. Haxo- 1 OIIK-2,
BBEIYHCIIEHUS JKIEHHE CYMM M MpOU3BEIeHU. [ eHepanus ciyqaii- OIIK-9,
HBIX 4yHcell. MarpuuHble onepanuu. Pemenue ypasHe- IIK-1
HUW U cucTeM ypaBHeHuH. HaxoxaeHue nponsBo-
HBIX U uHTerpaioB. CteneHHble psabl. Pemenne nug-
(hepeHINaTbHBIX YPaBHEHHI.
Hroro 1
4 Pabora ¢ BriBog rpadukoB. SIBHO U HESBHO 3a/1aHHBIC (DYHK- 1 OIIK-2,
rpadu4ecKUMU un. ['padmueckoe n3odpakeHNe TPEXMEPHBIX IMO- OIIK-9,
o0BeKTaMu BepxHOCTeH. [ padk ¢ HECKOTBKHUMH KPUBLIMHU. IIK-1
Hroro 1
5 Ucnons3oBanue Pacuer sniekTpryeckux Leneu nocTossHHoro Toka. Bo- 2 OIIK-2,
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cucTteMbl Maxima B MPOCHI TEOPUH aBTOMATHYECKOT0 yrpaBieHus. Metoj OIIK-9,
WHXCHEPHBIX pacyeTaXx | HaUMEHBbIIUX KBAJpaToB. PelIeHNe )KECTKUX CUCTEM IK-1
ypaBHeHUH. Pemenue nuddepenimanbHOro ypaBHe-
HUS$, ONKCHIBAIOIIETO (pr3nUeckoe siBieHue. Pacuer
LIETIA [TIEPEMEHHOTO TOKA.

HUroro 2

Hroro 3a cemectp 6

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecrneynBaeMbIMHU (IOC/IEAYIOIMMH) THCHUIIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUIMHAMU NIPe/ICTaBlIeHb! B Tabmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3zenoB gaHHOW AMCIUIUIMHBL, IJIS1 KOTOPBIX
HE00XOMMO U3yUeHHE 00ECTICUNBAIONITUX U
o0ecreYnBaeMbIX TUCIIUILTHH

1 2 3 4 5

Hpe,[[I.HCCTBYIOH_II/IC JAUCIUITIINHBI

HanmeHnoBanune JUCHHUITIINH

1 MadopManinoHHbIE TEXHOJIOTUH

2 Maremartuka + + + + +

[Tocnenyrouiye TUCHUTIITUHBI

1 Metozpl aHasIM3a U pacyeTa 3JIEKTPOHHBIX

- -
cXeM

2 TeopeTHueCKUEe OCHOBBI JIEKTPOTEXHUKHU +
3 Teopust aBTOMaTU4ECKOIO yIpaBIICHUS + + + +

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX IPH M3YYEeHUH TUCHUILIUHBI, 1 BUI0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AUCLUUIUIMHBI, W BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUU NTHUCHIUILIAHBI, U BUIAOB 3aHS -

THI
§ Bunnl zanstuit
=
= S
& = -9 8 MDopMbI KOHTPOJIS
2 ~ O = P p
= @) 4 §
< O
OIlK-2 + + + KonrtponsHnas pabora, [IpoBepka
KOHTPOIBHBIX paboT, 3a4et, Tect
OIIK-9 + + + KonTponsHnas padora, [IpoBepka
KOHTpPOJIBHBIX padoT, 3auet, TecT
ITK-1 + + + KonTponsnas padora, [IpoBepka
KOHTpPOJIbHBIX paboT, 3auet, TecT
6. UnTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yUEeHHUS
He mpenycmotpeno PVYII
7. JlabopaTtopHble paGoThl
He mpenycmorpeno PVYII

8. Konrposab camocTosATe/IbHOMH PadoThI
Bunbl KOHTPOJISI cCaMOCTOSATENHLHOM pabOThI MpUBENCHBI B TabuIe 8.1.
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Tabmuia 8.1 — Bubl KOHTPOJISI CaMOCTOSITENBHOM padoThI

Ne Buj koHTpoOIst caMocTOsTENbHOM paboThl Tpynoemko @opmHpyembie
CTh (4ac.) | KOMIETEHIIUN
4 cemectp
1 |KonrtponbHas pabora 2 OIIK-2, OIIK-
9, IK-1
Hroro 2

9. CamocrosiTesqibHasi padoTa
Bunsr camocTosiTenpbHOM pabOTHI, TPYAOEMKOCTh U (DOpMUpPYEMbIE KOMITETCHIIUN MTPEICTABICHEI B
Tabimie 9.1.
Tabmuia 9.1 — Bugbel caMoCTOSTEIbHOM paboThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETCHIHH

3 3 g
s | %
Buner camocTosTensHON & > ©
HazBanus pa3nenos = T & = @®opMBI KOHTPOJIS
6 (] = O
paboThI L s 2
X g =
e e 2
= S
4 cemectp
1 OcHOBBI paboOTHI B CamocTosTenbHOE U3yye- 10 |OIIK-2, |3auer, Tect
cucteme Maxima HUE TeM (BOIIPOCOB) TEOpE- OIIK-9,
TUYECKOM YacTu Kypca [IK-1
Hroro 10
2 IIporpammupoBaHue CamocTosTeNnbHOE U3yye- 10 |OIIK-2, |3auer, Tect
HHE TeM (BOIIPOCOB) TEOpe- OIIK-9,
TUYECKOHN 4acTU Kypca IK-1
Hroro 10
3 CUMBOJILHBIE CamocTosiTenbHOe H3yde- 10 |OIIK-2, |3auer, Tect
BBIYHCIICHHS HHUE TeM (BOIPOCOB) Teope- OIIK-9,
THYECKOHM 4acTH Kypca [IK-1
Hroro 10
4 Pab6ora ¢ rpadguaeckumu | CaMOCTOATEILHOE U3y4e- 10 |OIIK-2, |3auer, Tect
o0BeKTaMU HUE TeM (BOIPOCOB) TEOpE- OIIK-9,
TUYECKOM YacTH Kypca IIK-1
Hroro 10
5 Ucnonb3oBanue CamocTosTenbHOE U3yye- 10 |OIIK-2, |3auver, Kontponbnas pabo-
cuctembl Maxima B HUE TeM (BOIPOCOB) Teope- OIIK-9, |ra, Tect
MH)XEHEPHBIX pacyeTax THYECKOW 4acTH Kypca IK-1
[ToaroroBka Kk KOHTPOJIb- 10
HBIM paboTam
Hroro 20
BrinosiHeHME KOHTPOJIBHOM 2 |OIIK-2, |KoutponbHas paboTa
paboThI OIIK-9,
IK-1
Hroro 3a cemectp 60
IloaroroBka u ciaya 3adyeTa 4 3auer, 3a4eT
Hroro 64
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10. KonTpoab caMocTOATEIbHOMH PadoThl (KypCcOBOM NPOEKT / KypcoBasi padora)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCHIOIB3YETCA.

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecrieyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa
1. Muxansuenko Cepreii ['ennagpeBny MHpopMarmonHoe obecriedeHne 3a1a4 pacyera 1 Mpoek-
TUPOBAHUS AJIEKTPUUECKUX CXeM [DIeKTpoHHbIN pecypc]: MoHorp. / C. I'. Muxanpsuenko. — Tomck 131-Bo
ToMcCK. Toc. YH-Ta CHCTEM YIIp. U paguodnekTpoHuku, 2016. — 200 c. ui., Tabn. — bubmmorp. c. 192. Jlo-
CTyNl W3 JIMYHOTO KaOWHeTa CcTyAeHTa. - Pexum poctyna: https://study.tusur.ru/study/library/ (mara o6-
pamenus: 31.07.2018).

12.2. lonoiHuTEIbHAS JIUTEpaTypa

1. Muxanpuyenko C. I'. [IpodeccuonanpHbie MaTeMaTndeckue nakeTbl. JIabopaTopHBIN MpaKTH-
kyMm / C. I'. MuxanpueHko; TOMCKHUII roCcyIapcTBEHHBIH YHUBEPCUTET CHCTEM YIPABICHUS U PAJHODIICK-
TpoHukH, Kadeapa mpoMbIieHHON 3eKTpoHUKN — ToMck [DnekTpoHHslid pecypc]: TYCVYP, 2017. — 84
C. Wil., Tabn., npui. — bubmmorp. c. 65. JlocTyn U3 AuYHOrO KaOWHETa CTyneHTa. - Pexum moctyma:
https://study.tusur.ru/study/library/ (mata o6pamenus: 31.07.2018).

2. Muxansuenko C. I'. TIpodeccrnonanpHple MaTeMaTHUECKUE MAaKeThl. Y4eOHO-METOIMUECKOe
nocobwue 1o npoBeacHUI0 mpaktudeckux pador / C. I'. MuxanbueHko; ToMCKHil TOCYTapCTBEHHBIA YHU-
BEPCUTET CHCTEM YIIPABIICHUS U PaTuO3IEKTpOHUKH, Kadenpa mpoMBIIUIEHHONW 3JEKTPOHUKHA — TOMCK
[Dnextponnsiil pecypc]: TYCVYP, 2017. — 86 c. uin., Tabmn., npwi. — bubmuorp. ¢. 72. JlocTyn U3 TMYHOTO
kabuHeTa crymeHTa. - Pexum jgocrtyma: https://study.tusur.ru/study/library/ (mata oOpameHus:
31.07.2018).

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYeCKHEe MOCOOUs

1. Wudopmanmonnsie TexHomoruu. Yacte 2. IlpodeccroHanmbHble MaTeMaTHYECKHE MAKETHI
[OnexTpoHHBIH pecypc]: PyKoBoACTBO 10 OpraHu3alyi caMocTosITeNnbHOM paboTs! cTyaentos / C. I'. Mu-
XalbueHKO; TOMCK. TOC. YH-T CHCT. YIIp. ¥ paIrodIeKTpoHUKH, Kadenpa mpoMbIIIeHHOH 3JIEeKTPOHUKH —
Tomck TYCVYP, 2016. — 128 c. uin., Tabn., npui. — bubmuorp. ¢. 97. Jloctyn u3 1n4HOro KabMHETa CTYy -
neHTa. - Pexxum noctyma: https://study.tusur.ru/study/library/ (mata odopamenus: 31.07.2018).

2. IIpogeccuonanbHble MaTeMaTHUECKUE IMAKeThl [DNEKTPOHHBINA pecypc]: yueOHO-MeToauye-
ckoe mocooue / B. B. Kpyannun, M. 0. ITepmunosa. — Tomck @10, TYCVYP, 2018. — 117 ¢. Joctyn u3
JUYHOTO KaOuHeTa cTyneHTa. - Pexxum moctyma: https:/study.tusur.ru/study/library/ (mara oOparieHus:
31.07.2018).

3. IIpodeccuonanpHble MaTeMaTHYECKHE MAKEThI: AEKTPoHHbIN Kypc / B. B. Kpyunnun, M. 1O.
[TepmunoBa. — Tomck : @10, TYCVYP. [loctyn U3 TNIHOTO KAOMHETA CTY/ICHTA.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS 1JIs1 JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOqMUECKNEe MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydyaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAINIOB MIPEAOCTABISIIOTCS B (hOopMaXx,
a/IaNITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3JI0POBbS M BOCIIPUATHUS HH(DOpMAITHH.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIEYaTHOM (hopMe YBEINYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI71s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU opme.
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12.4. IIpopeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI
1. Pexomenayercss ucnonb30BaTh MH(OPMAIMOHHBIE, CIIPABOYHbIE M HOPMATUBHBbIE Oa3bl JaH-
HBIX https:/lib.tusur.ru/ru/resursy/bazy-dannyh (co cBOOOAHBIM TOCTYIIOM).

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue JUCIUILJIMHBI U TpedyeMoe MPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTrepuajibHO-TEXHMYECKOE U NIPOrPaMMHOe odecriedeHne TUCHUILTHHBI

Kabuner st caMoCTOATEIHbHON PabOTHI CTYICHTOB

ydeOHast ayuTOpus JJIsl IPOBENEHHS 3aHITHI J1a00paTOPHOTO THIIA, TIOMEIIIEHHE [T TIPOBEICHUS
TPYMIOBBIX U UHIUBUAYAIBHBIX KOHCYJIBTAIIMH, TOMEIIEHUE ISl TPOBEICHHSI TEKYIIIETO KOHTPOJIS U TPO-
MEXYTOUHOU aTTECTAINH, IIOMEIICHHE ISl CAMOCTOSTEIILHON paObOThI

634034, Tomckas ob6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 207 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Kommyratop MicroTeak;

- Kommerorep PENTIUM D 945 (3 mit.);

- Kommbrorep GELERON D 331 (2 miT.);

- Kommnekr cnennanuzupoBanHol yueOHoOI mebenu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoe obecrieueHue:

- 7-zip

— ASIMEC (¢ BO3MOXXHOCTBIO YAaJIEHHOTO JI0CTYTIA)

— Google Chrome

— LTSpice (c BO3MOXHOCTBIO YIaJIEHHOTO IOCTYIIA)

— LibreOffice (¢ BO3MOXHOCTBIO yIaJIEHHOTO JJOCTYTIA)

— MathCAD (¢ BO3MOXXHOCTBIO YIaJIEHHOTO JIOCTYTIA)

— Matlab (¢ BO3BMOXHOCTBIO YIAJIEHHOTO JOCTYIIA)

— Maxima (¢ BO3MOKHOCTBIO yAaJI€HHOTO JOCTYIIA)

— Microsoft Visio (¢ BO3MOXHOCTBIO yIAJICHHOTO JOCTYIIa)

— Microsoft Windows

— Notepad-++ (¢ BO3MOXKHOCTBIO YJAJICHHOTO JOCTYTIA)

— OpenOftice

13.1.2. MarepuajibHO-TEXHUYECKOE U MPOrPaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSITeIbHOI padoThI
s camocTOsATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHast MeOerb;

- komneroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYEeHBI K ceTh «/HTepHeT» U 00eCreYnBarOT JOCTYI B DJIEKTPOHHYIO WH-
(hopManMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[lepeueHs MPOrpaMMHOTO 00ECTICYECHUS:

- Microsoft Windows;

- OpenOftice;

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

CornacoBaHa Ha noprane Ne 41450 ?



- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXXHOCTSMH 370POBbS U HHBAJIHMJIAMU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00yJaroIXCs
C MHBAJIHMIHOCTHIO, MOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MpU MOMOIIY BUACOYyBETUUUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0O0y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMau B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHS[ OCBOCHHA SaerﬂJIeHHI)IX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIOJIB3YIOTCS OIIEHOYHBIE MaTepHalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

1. BriGepure Bapuantsl nporpaMmm MathCAD, no3Bossitonive HaiTH TOUKH mepecedeHus QyHK-
U4 ¢ ocbro OX

BapwnaHTbI OTBETOB:

* given find

* solve

* root

* given maximize

e rank

2. Kak 3aymaercst TO4HOCTh ynCIeHHBIX pacueToB B MathCAD?

BapuanTs! 0TBETOB:

* [Ipn nomomm nepemennort TOL

* Bo Bknanke mento @OPMAT\PE3VIIbTAT\

* B 3aBUCUMOCTH OT apryMeHTa BBIYHMCICHUN

* Tounocts Berunciaenuit MathCAD 3aiaeT caMOCTOSITENBHO

3. Uto takoe matpuna’?

BapuanTs! 0TBETOB:

* [IpssmoyronpHas TabauIla YUCel, UCIOIb3yeMasi B MaTeMaTHKe

» KubGepHeTnueckas cuctema, ynpasJysiolas 4eJI0Be4eCTBOM

* BupryanbHas peanbHOCThb

* Maccus uucen

4. Yro Takoe Hynu (YyHKIUH C OTHUM apryMEeHTOM?

BapuanTs! 0TBETOB:

* AGcuucchl Touek nepeceueHus rpaduka GyHKIMH C OChIO apryMeHTa (QyHKIIHH

* Touku skcTpemMyma

» OpauHaThl TOYeK NepeceyeHus rpaduka QyHkuuu ¢ ocbio OX

* Kopuu ypaBHeHus

5. Uro Takoe MakcCUMyM (M MUHUMYM) (DyHKIIUU, KaK OHU CBSI3aHbI CO 3HAYEHUEM IPOU3BOJIHON B
ATUX TOYKax?
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BapuaHTsl OTBETOB:

* [Ipon3BoHas B 3TUX TOYKaX paBHA HYIIIO

* [Ipon3BoHAS B 3TUX TOYKAX MPUHUMAET MaKCUMaIbHOE (MUHUMAIIBHOE) 3HAUCHHE

* 3aganHas QyHKIUS B 3TUX TOYKAX MEpeceKaeT OCh apryMEHTOB

* DTO 3KCTPEMYMBI ITPOU3BOIHOMN OT 3alaHHON (PYHKIIUU

6. Uto Takoe acuMnTOTa 3aJaHHON (QyHKIIUN?

BapuanTsl 0TBETOB:

* [Ipsimast uHMsI, B mpeene npuommKaromascs K rpaduky 3agaHHON QyHKITIT

* [Ipsimast nuHUs, Ha OECKOHEUHOCTH MpuONIMKaromascs K rpaduky 3ajaHHOW (yHKIMHM U He
nepeceKaronas ero

* BeprukanbHast TMHUS B TOUKE, T€ MPEICIIbI CIIpaBa U CJIEBAa HE COBIAJAIOT

* Touka pa3psiBa PyHKIIHH

7. Kakue BUIbI aHAJIOTOBOM MOy BbI 3HaeTe? OTMEThTE IPaBUIbHBIC BAPUAHTHI.

BapuaHTbl OTBETOB:

* 4aCcTOTHAs

* (azoBas

* mupoBas

* HENpEephIBHAS

* AMIUIUTYIHAS

8. MoryT 51 IpoTeKkarh B IPOBOJIHUKAX JIEKTPUUECKUX CXEM LU(POBbIE CUTHAIIBI?

BapuaHTsl OTBETOB:

* Hert. Bee curnansl aHajaoroBsle

* Jla. JIBOM4HBIN KO, HAIPUMEDP

* [TpaBWIbHBII BapraHT OTCYTCTBYET

9. Kak cBsi3aHbI MOJIHASA, aKTUBHAS U PEAKTUBHAS MOIIHOCTH. BrIOepuTe BCe MPaBUIIbHBIC BapUaH-
ThI OTBETA.

BapuanTsl 0TBETOB:

* Hukak He cBs13aHbI

* JleCcTBUTENBHASA YAaCTh MOJHOM MOLIIHOCTH - 3TO aKTUBHAsI MOILIHOCTh

* MHUMas 4acTh MOJHOW MOLTHOCTH - 3TO PEAKTHBHAs MOIIHOCTb

* [TosHas MOIHOCTB — 3TO KOPEHb KBAJAPATHBIN U3 CyMMbI aKTUBHOW U PEAKTUBHOM MOILIHOCTEN

* Monysb MOJHONM MOIIHOCTH PAaBEH KOPHIO KBAJPAaTHOMY U3 CYMMbl aKTUBHOM M PEAKTUBHOU
MOIIIHOCTEMN

10. Yem 1o cyTH SBISECTCS OMPEACITIUTENIH MATPUIIBI?

BapuaHTsl 0TBETOB:

* Yucno

* Jlpyras Mmarpuna

* BekTop

* OyHKIHS

11. Kako¥i onepaTop NpuMeHsIeTCsl 1J1s IPUCOSAMHEHUS OJHOM MaTpHIbI K IpYyrou cnpasa?

BapuanTsl 0TBETOB:

* augment

* stack

* submatrix

* right

12. OnuHAaKOBO 1M TPOUCXOMUT B3ATHE OJJIEMEHTA BEKTOPA-CTOJNIONA M BEKTOPa-CTPOKH B
MathCAD?

BapuaHTbl OTBETOB:

* Jla. Paznuuwnii HeT

* Het. DnemeHThI BeKTOpa-cTON01Ia U BEKTOPA-CTPOKHU 3alIUCHIBAIOTCS Pa3IMUYHBIM 00pa3omM

* [IpaBuiIbHBINM BApUAHT OTCYTCTBYET

13. Kak cBsi3aHO cyIiecTBOBaHHE OOpaTHOM MaTPHIIBl M BEJTUYHHA ONIPEACITIUTENS?

BapuaHTsl 0TBETOB:

» O0OparHasi MaTpula HE CYIIECTBYET, €CJIH ONPEIECIIUTENb OTPULIATENbHBIH
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» OOpaTHast MaTpula CyIEeCTBYET, TOJIBKO €CITU ONPEACTUTENb HE PaBEH HYIIO

* OTU NOHATHUS HE CBA3AHBI

» OOparHast MaTpuIla HE CYIIECTBYET, €CJIH ONpeaenuTeNb Oomnbie yncna 1.1E+4932

14. Yto Takoe paHr MaTpuibl?

BapuanTsl 0TBETOB:

* Yucno muHEHHO HE3aBUCUMBIX CTPOK (CTOJIOIIOB) MaTPHIIBI

* PazMepHOCTH MaTpHLIbI

* OnpenenuTenb

* Penienye IMHEHHOTO OJHOPOJHOIO YPAaBHEHMS, 3aaBAEMOI0 MaTpULIEH

15. T'eoMeTpudeckuii BEKTOp MOKET OBITh onucaH B cuctreMe MathCAD kak

BapuaHTsl OTBETOB:

* OJHOMEPHBII MacCCUB YHCEIl

* MaTpulia KOOpAUHAT

* OIpEACIIUTENb MAaTPULIBI KOOPAUHAT

* 0a3uC B TPEXMEPHOM MPOCTPAHCTBE

16. Pe3ynpTaToM CKajasipHOTO MPOU3BEACHUS BEKTOPOB SIBJIACTCS

BapuaHTsl 0TBETOB:

* 4HCJIO0

* BEKTOD

* MaTpuna

* pyHKIIMS

17. Cucrema TuHEHHBIX anreOpandecKuX ypaBHEHUN UMEET PEIICHUE, eCln

BapuanTsl 0TBETOB:

* paHT OCHOBHOM MaTpUIIbl paBEH PAHTy PACIIMPEHHON MaTPHUIIbI

* BEKTOp IPaBbIX YacTel HYJAEBOM (OAHOPOIHASI CUCTEMA)

* BEKTOD IPaBbIX YacTel HEHYJIEBOH (CHCTEMa HEOJHOPOIHAS)

* OIIpeACIUTETh MATPULIBI PABEH HYIIO

18. IlpencraBieHue KOMIUIEKCHOTO YHCJIa B JIEKAPTOBOM CUCTEME KOOPAMHAT 3KBUBAJICHTHO JIU
€ro TPUIOHOMETPHUUYECKOM U ITOKA3aTeJIbHOM 3anucu?

BapuaHTbl OTBETOB:

* 3TO O/IHO U TO K€ YUCIIO

* TonbKO B MOJISIPHOM CUCTEME KOOPIUHAT

* Tonbko B 1€KapTOBOM CUCTEME KOOPIAUHAT

* DTO pa3nuyHbIE YUCia

19. Ckonpko 3HaUCHUI UMEET KOPEHb IIeCTON CTeneHu U3 yucia -4-3i?

BapuaHTbl OTBETOB:

* [llecTh

e OnuH

* Kopneii Het

* JlBa

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

BapuaHTbl OTBETOB:

4

*5

-4

*-3

14.1.2. 3auér

[TpuBeneHsl MPUMEPHI TUIIOBBIX 33JaHUI 13 OaHKAa KOHTPOJIBHBIX TECTOB, COCTABJICHHBIX MO MPOi-
JICHHBIM pa3JieaM JTUCIUTUIHHEL:

1. Beimucath MUHOP U BBIYHUCIUTH alreOpanueckoe MOMOTHEHHE K 33JaHHOMY JJIEMEHTY MaTpu-
LB

2. IIpuBecTu MaTpuily K TPEYrodbHOMY BUAY IyT€M SKBUBAJICHTHBIX MPeoOpa3oBaHMii CO CTPOKa-
MH WM CTOJOLIAMH.

3. Beluucienue onpeaenuTeNst MaTPUILIbl pa30KEHHEM M0 CTPOKE.
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4. BeluncneHnue paHra MaTpuibl.

5. Pemenune cucteMbl IMHEWHBIX alreOpandeckux ypaBHeHUH 1o MmeToxy Kpamepa.

6. Pemmienne cucremMbl JTMHEHHBIX anreOpanyeckux ypaBHeHH 1o metony ["aycca.

7. Pemmenne cucteMbl IMHEWHBIX allreOpandecKuxX ypaBHEHUH depe3 oOpaTHYI0 MaTpHILy.

8. Pemienne MaTpu4yHbIX ypaBHEHUH JIFOOBIM CIIOCOOOM.

9. [TocTpouTh OOpaTHYIO MATPUILY K 33JJaHHON MaTpHUIIE.

10. Apudmernueckue onepaluy ¢ MaTpHIIAMU.

11. Beraucauth Bce COOCTBEHHBIC YMCIIa MATPHUIIHI.

12. Beraucnuth ogHO (711000€) COOCTBEHHOE YHCIIO MATPHUIIBI, IOCTPOUTH COOCTBEHHBIN BEKTOP,
€MY COOTBETCTBYIOIIUH.

13. Beluncnuth cKajasipHOE U BEKTOPHOE IIPOU3BEICHUE 3aJaHHBIX BEKTOPOB.

14. BBIUHCIUTB YyroJl MEXAY BEKTOPaMHU.

15. IlpousBectu onepanuu ¢ BEKTOpaMu

16. 3agaya Ha reOMETPUYECKOE BBHIYUCICHUE YEPE3 BEKTOPHI

17. Onucare B3aMMHOE PacIOIOKEHHUE 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 ypaBHEHUE NPAMOH, NMPOXOMALIEH Uepe3 NaHHYI0 TOUKY MapajlIebHO 3aJaHHOMY
BEKTODY.

14.1.3. TeMmbl KOHTPOJILHBIX padoT

1. IlpencraBieHne rapMOHMYECKH H3MEHSIOILEHCS BEJIMYMHBI KOMIUIEKCHBIM 4YHCIOM. TOK u
HanpsbKeHHe Ha aKTUBHOM 3JieMeHTe Lenu. Tok u HanpsbkeHue B KonaeHcarope. Casur ¢assl. EMkocTHOE
comnpotusieHre. CaBur (aszbl TOKA U HAIPSHKEHUS B KaTyIIKe UHAYKTUBHOCTU. HAYKTUBHOE CONPOTHUB-
neHue. AKTUBHOE M peaKTUBHOE comnpoTubiieHue. KoMmiuiekcHoe conpoTuBiieHne. 3akoH OMa U 3aKOHbBI
Kupxroda s 1ienu nepeMeHHOro Toka. AKTUBHAs, PEaKTUBHAS M MOJHAs MOUIHOCTh B LIEMH MEPEMEH-
Horo Toka. [IpeacraBieHne MOIIHOCTU B KOMILJIEKCHOW (hopMe. AKTHBHAs U PEaKTUBHAsI COCTABIISIOLINE
MOIIHOCTH. bajlaHc MolHOCTEN B LIENU IEPEMEHHOTO TOKA.

2. KommiaekcHble 4muciaa W KOMILICKCHAs INIOCKOCTD. I[eKapTOBO U NOJIIPHOC HPCACTABJICHUC
KOMIIZICKCHOI'O 4YHCJIa. MOI[y.]'II) n apryMCHT KOMIUICKCHOTO 4YHCJIA. TpI/IFOHOMeTpI/IT-IGCKaSI 3aIIuCh
KOMILJIEKCHOTO 4ncia. [lokazarenpHas (bopMa 3allMCHl KOMIIJICKCHOT'O 4YHCJIa. ApI/I(I)MeTI/I‘leCKI/Ie onepanu
C KOMIIJICKCHBIMH 4YHUCJIaMH (CJ'IO)KGHI/IC, YMHOXCHHUE, I[CJ'IGHI/IG). BO3B€}16HI/I€ KOMIIJICKCHOI'O 4YHCJia B CTC-
IICHb. KOpeHb N-HOH CTEIEHU U3 KOMILIEKCHOI'O YHCa.

3. Jluneiinas anreOpa B MPUIIOKEHUH K MOJECIUPOBAHUIO IENEH MOCTOSHHOTO TOKA. DJIEMEHTHI
LIETNX MTOCTOSTHHOTO TOKA. VICTOYHMKM HaIpsiKEHUsT 1 UCTOYHUKA TOKa. CONMpPOTHBIIEHNE yJacTKa IeTH. 3a-
koH Oma. 3akonbl Kupxroda. DHeprus u MomHocTs. Pabota yuyactka nenu. MomHOCTs OTpeOIeHHAS U
MOIIIHOCTh HCTOYHHKA HaNpsbKeHUs. bamanc MOITHOCTEHN B 1IETTH MTOCTOSTHHOTO TOKA.

4. Cucrema nuHeHbIX anredpanyeckux ypaBHeHuil (CJIAY). JluneitHno 3aBucruMasi U IMHEWHO HE -
3aBHCHMasl CHUCTEMa BEKTOpPOB. PaHr Marpuupbl cucreMbl. Kpurepuii cyiiecTBoBaHUs U €UHCTBEHHOCTH
pemenusi CJIAY. Onpenenurens, paHr MaTpuLbl U cBolicTBa 00paTtHOil MaTpuisl. [Touck pemenus CJIAY
npu oMol obparHoit marpunbl. Meron I'aycca pemenus CJIAY. IlpaBuno Kpamepa pemenus CJIAY.
O61uee u yactHoe pewmeHne CJIAY, umeromiei 6onbie onHoro kopHs. Berpoennsie ¢pynkiuu MathCAD
qs1 pewienust CJIAY.

5. Omnepatopuslii 610k B MatCAD. OnepaTtopsl NpuCBauBaHUs, KaK UMHU CIEIYET MOJIb30BaThCs
BHYTPH JIOTHYECKUX OJ0KOB. UeM OTIMYAIOTCS Omeparopsl LIMKIA OT ONEpaTopoB BbIOOpa. OnepaTopsl
npepbiBanus B MathCAD. CaoiicTBa rapmMoHuYeckoro curnaiga. KakoBbl OCHOBHBIE XapaKTEPUCTUKU
u(pOBOro CUrHaia, 4YTo TaKoe YacTOTa KBAaHTOBAHUS U TAaKTOBBINM nepuoi. HecunycouaanbHble nepuo-
auueckue curHaisl. [InnmooOpa3Hoe pa3BepThIBarollee HANpPSKEHUE, JUIs Yero OH HCIONb3YeTCs M Kak
ctpoutcs. Bunpl anamoroBoit Moaynasiuu. MonyJasIMOHHBIE (YHKIMHA HMMITYJIbCHO-MOIY/ISIIIMOHHBIX
CXEM.
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6. Uto 3HauuT uccienoBanue PyHKIMN U 11 9ero 3To Hy)KHO. O6macTs onpenencHuss QyHKINN 1
TOYKH pa3pbiBa, Kak OHU cBsa3aHbl. [Ipenen Gpynkuuu u npenen nocnenonarensHoctu B MathCAD. Haxo-
KJIEHHE SKCTPEMYMOB M TOuek repernba (yHKIMH, KaK 3Ta 3ajJaya CBs3aHA C MOHATHEM IPOU3BOIHOM.
VYyacTku Bo3pacTanus U yobiBaHua (pyHkuuu. Touku mepecedeHus: GyHKIUHN ¢ OCSIMH KOOpAauHaT. [Ipu-
3HAK YETHOCTH M HeU€THOCTH (yHKIMU. [lepuonnyeckas Gynkius. Uto Takoe acumnroTa rpaduka GyHK-
IIH, TOYEMY MOMCK aCUMNTOT (DYHKIIMU CBsI3aH € 3a7a4ell HaXOKJICHUS Ipeena.

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

8. Ilepemennsie 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 yyacTku Bo3pactanus (yOsiBaHus) GpyHkmuu. Kak
HaiTu Touku neperuda rpapuka pyHkuu. @opMaT BeIBoAA 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
BekTopa. CKaIsIpHOE U BEKTOpHOE mpou3BeaeHne. CBoicTBa BEKTOPHBIX oneparuii. CoOOCTBEHHbIE YHciia
1 COOCTBEHHBIC BEKTOpA MATPHIIHI.

14.1.1. MeToauyecKkue peKoMeHIaluu

Y4eOHbIil MaTepuall u3naraeTcsi B popme, MPEArnoiararoneil caMoCTOsSTeIbHOE MBIIUICHHE CTY-
JIEHTOB, camooOpa3oBanue. [Ipu 3ToM caMocTosiTeNibHAs paboTa CTYACHTOB UTPAET PELIAOUIyI0 POJib B
X0J1€ BCEro y4eOHOro Inpoiecca.

HauaTth u3ydyeHue MUCHUILIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ pabouell mporpaMMoii, CIIUCKOM
y4e0HO-METOJMYECKOro U mporpammHoro obecrneueHus. CamocrositenbHas padoTa CTyJeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHUajaMu, BBHIIIOJHEHHE KOHTPOJIbHBIX MEPOIPHUATHH, IPEIyCMOTPEHHBIX yueO-
HBIM IIJIaHOM.

B mpouecce nzydeHus AUCUMILIMHBL Ui JTYYIIEr0 OCBOCHUS MaTepuana HeoOXOIUMO PEryisipHO
oOpalarbCcsi K peKOMEHyEMOH JIUTepaType U UCTOUHMKAM, YKa3aHHBIM B y4€OHBIX MaTepuaiax; MoJjib30-
BaThCs yepe3 KaOWHET CTYJIeHTa Ha caiiTe YHHBepcuTeTa 00pa30BaTelIbHBIMH pPECypcamMH 3JIEKTPOHHO-
OMOMMOTEYHON CHUCTEMBI, a TaKXe OOIIEJTOCTYMHBIMH HHTEPHET-IIOPTAIaMH, COACPKAIIMMHU HaydyHO-
MOMYJISIPHBIE U CHEIUAIM3UPOBAaHHBIC MAaTEPUAIIbI, MOCBSILEHHbIE PA3IMYHbIM acleKTaM y4eOHOo# auciu-
IIJIMHBI.

IIpu caMOCTOATENTEHOM U3YYEHUH TEM CIEAYWTE PEKOMEHIALIUSIM:

- YTCHHUC WJIN NPOCMOTp MaTCpuajia H€06XOI[I/IMO OCYHCCTBIIATh MCJICHHO, BBIACIIASA OCHOBHBIC
UJIEU; Ha OCHOBAHMM U3YYEHHOI'O COCTABUTH T€3UChl. OCBOMB MaTepHall, MOIbITATbCSI COOTHECTH TEOPHUIO
C IpUMEpPaMH U3 MPAKTUKH;

- €CJIM B TEKCTE BCTPEYAOTCS TEPMUHBI, CIEAYET BBIACHUTh MX 3HAUYEHHUE Il TOHUMAHUS Jajb-
HEWILIEro MaTepuania;

- He00XOTMMO OCMBICITUBATh MPOYUTAHHOE M U3YYEHHOE, OTBEYATh HA MPEIJI0AKEHHbIE BOIIPOCHI.

CTy,Z[eHTLI MOT'YT MOJY4YaTb MHAWBUAYAJbHBIC KOHCYJIbTAIMU C HCIIOJIB30BAHUCM CPCACTB TCJIIC-
KOMMYHHUKAI1H.

[To mucruUIuIMHE MOTYT MMPOBOAMUTHCS JOTIOIHUTEIbHBIE 3aHATHS B (hopMe BeOMHApoB. Pacmncanue
BeOMHApOB MyOJIMKyeTCsl B KaOMHEeTe CTy/AEeHTa Ha caiite YHuBepcurera. 3anuch BeOnHapa myOIuKyeTcs B
AJIIEKTPOHHOM KYpC€ M0 AUCIUIUIMHE.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTEePHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAIUIOB MPEIyCMOTPEHBI JTOMOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
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Ta6mx1ua 14 — I[OHOJIHI/ITGJIBHLIG MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusMu
ciyxa

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

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBbIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMU UCXOs U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpu HEoOXomUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUIOB IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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