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JINCT COI'TTACOBAHU A
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

VYueOnsliit kypc «Hxenepubie pacuetsl B MathCAD» siBnsieTcst BBOAHBIM C TOYKU 3pEHUS HCCIIe-
noBanus BozMoxHocTe CAE cuctem npodeccroHanbHOW MaTeMaTHKH, OH MIpecienyeT CIeIyIoLIe
LEJINU:

* IOArOTOBUTH 00y4aeMOro K MPAKTUYECKON IEATETbHOCTH B 00JaCTH SIIEKTPOHUKH, IPUBUTH EMY
YMEHHE MO0JIb30BATHCS COBPEMEHHBIM IIPOIPaMMHBIM OOeCTIeYeHHEM JJIsi OBICTPOTO MOJIy4YEHUs pe3ysbTa-
TOB HAyYHBIX U MPAKTUYECKUX BHIYMCICHUM;

* 00ecrneynTh NPUBSI3KY LIKOJIbHBIX 3HAHUN MO €CTECTBEHHOHAYYHBIM M TOYHBIM JAMCLUIUIMHAM K
00BEKTHOMY MPOCTPAHCTBY 3JIEKTPOHUKH, YTO IO3BOJHUT CTYAEHTY MSIKO BIUTHCS B CTYICHYECKYIO
JKU3HD U JIETKO BOCIIPUHUMATh J1aXe CJI0KHBIA TEOPETUUECKUIM MaTepura;

* 00ecneunTh HAIIAJHOCTh TEOPETHUECKOr0 MaTepualsla, U BCEJIUTh B CTYAEHTa YBEPEHHOCTh B
COOCTBEHHBIX CHJIaX, [IOMOYb €MY IPEOOJIETh IMIKOJIbHBIM CTpax Mepes 'POMO3IKUMHU BBIYMCICHUSMU,
BBIPOBHSATH YPOBEHb IIOJATOTOBKH CTYIEHTOB | 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 «uxenepusie pacuetsl B Mathcad» (b1.B.JIB.1.1) otHocutcsa k 6moky 1 (Bapua-
THUBHAs 4acThb).

[TocnenyromuMu AUCIUTUTMHAME SIBJISTFOTCS: 3aIlliTa BBIMYCKHOW KBATM(PUKAIIMOHHON pPadoTHI,
BKIIIOYasl TIOJITOTOBKY K MPOIIeAype 3alIUTHI ¥ MPOLEAYypY 3amuThl, HPOpMaIIMOHHBIE TEXHOTOTHH, Ma-
TemaThka, MeToipl aHaliu3a W pacyeTa AJIEKTPOHHBIX CXeM, Te€OpEeTHYECKHE OCHOBBI AJIEKTPOTEXHHUKH,
Teopust aBTOMaTHYECKOTO YIIPaBJICHUSI.

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 -

%Zgﬁlld.ua 4.1 — TpynoeMKoCTh JUCIUILIMHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
1 cemectp
AynuTopHbIe 3aHATHS (BCETO) 36 36
[IpakTnueckue 3aHATHS 20 20
JIaGoparopHble pabOThI 16 16
CamocrosTenpHas paboTa (BCero) 36 36
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 8 8
IIpopaboTKa JEeKIMOHHOTO MaTepuana 18 18
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 10 10
Bcero (0e3 ax3amena) 72 72
OO0mmas Tpy10eMKOCTb, 4 72 72
3aueTHnie EanHAIIEI 2.0 2.0

5. Conepxanue TMCUMILTUHBI

5.1. Pa3nesnl AuCHUIIMHLI 1 BUALI 3aHATHI
Paznensl AMCHUIIITMHBI U BUABI 3aHATUI NPUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHITHHA

Bcero
4acoB
[Ipaxk. JIao. Cam. dopmupyemblie
Ha3Banus pa3nenoB QUCHUTIIIMHBL (6e3
3aH.,4 | pab., 4 | pad., d KOMIIETEHIIUH
9K3aMEeH
a)
1 cemectp
1 Penienne HeNMMHENWHBIX ypaBHEHUN B 4 0 4 8 OIIK-2, OIIK-9
MathCAD, yncneHHbIi 1 aHATUTHIECKUNA Me-
TOJIbI
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2 UccnenoBanue GyHKIUNA: 0COOBIE TOYKH, 0 4 4 8 OIIK-2, OIIK-9,
9KCTPEMYMBI, TIPEIEIBI (PYHKIHHA, aCHMITTOTHI [IK-1

3 Onepanuu MaTpUIHOM anreOpsl U UX pea- 4 0 4 8 OIIK-2, OIIK-9,
nu3arus B cpeae MathCAD IK-1

4 TIporpammuposanue B cpene MathCAD, 0 4 4 8 OIIK-2, OIIK-9,
HCCIIEIOBAHNE BUJIOB AaHAJIOTOBOW MOIYJIALIUU TIK-1

5 Metoapl peleHns: CUCTEM JIMHENHBIX alre- 4 0 4 8 OIIK-2, OIIK-9,
OpanyecKkux ypaBHEHUI ITK-1

6 BektopHas reomeTpusi, TMHEWHAs 3aBUCH- 4 0 4 8 OIIK-2, OIIK-9,
MOCTb BEKTOPOB, BBIPOXK/ICHHBIE CITy4au pe- ITK-1

menus CJIAY

7 3akoH Oma, 3akoHbl Kupxroda, mpumene- 0 4 4 8 OIIK-2, OIIK-9,
nue CJIAY k 3agauam pacuera Leru MOCTOSH- IK-1

HOT'O TOKa

8 KomrekcHas MaremMaTHKa, MHOYKECTBA M 4 0 4 8 OIIK-9, TIK-1
(yHKIIMH Ha KOMIUIEKCHON TUIOCKOCTH

9 IlpencraBneHue peaKTUBHBIX 2JIEMEHTOB 0 4 4 8 OIIK-2, OIIK-9,
LIETIA B KOMIUIEKCHOM BHUJI€, pacyeT LENH IK-1
TIEPEMEHHOTO TOKa

Hroro 3a cemectp 20 16 36 72

Hroro 20 16 36 72

5.2. Paznenbl AUCHUILVIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (MOCJAeAYIONIUMHU) JUCHUTIIMHAMEA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIUMHU (TIPEAbIAYIIUMU) U

o0ecrieyrBaeMbIMU (TIOCJIEAYIONIMMHI) TUCIMILTMHAME MPEICTaBICHbI B Ta0muie 5.2.

Tabmua 5.2 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HanmmenoBanmne JUCIUITIIINH

Ne paznenoB qaHHOUW TUCIMIUIAHEL, 711 KOTOPBIX HEOOXOIUMO U3YUCHHE
00eCIIeUnBaIOINX U 00ECIIEYNBAEMBIX JUCIIUITINH

1 2 3 4 5 6 7 8 9
[Tocnenyromue TUCIUTIITUHBL

1 3amuTa BEITYCKHOMN KBaIK-
(uKanOHHON PabOThI, BKIIO- . . n . n 4 4
yasi IOATOTOBKY K IIpoLeype
3alUTHI U TIPOLEYPY 3alUTHI
2 NnpopManmoHHbIE TEXHO- 4 . N
JIOTUHU
3 Maremaruka + + + + + + + + +
4 Meroap! aHaM3a U pacueTa n N N N N N
AIIEKTPOHHBIX CXEM
5 TeopeTudeckue OCHOBBI N 4 N N N
ANIEKTPOTEXHUKHU
6 Teopust aBTOMaTHYECKOTO . n . i . . N
yIpaBIeHUS

5.3. CooTBeTCcTBHE KOMIIETeHINI, (pOpMUPYEMBbIX IPH U3YYECHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MpPU HM3YYEHUHM IUCLMIUIMHBI, M BHJOB 3aHATHH

IpeJCTaBlIeHO B Tabnuie 5.3.
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Ta6muma 5.3 — CooTBETCTBHE KOMIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIUHBI, U BUOB 3aHS -

THH

KomMmnerenim

Bunwr zagsatuit

H IIpak. 3aH.

Jlab. pao. Cam. pa0.

DopMbl KOHTPOJIS

OIIK-2 +

+ +

OTtuer no MHAUBUAYAIBHOMY 3a-
nanuto, OTyeT 1o J1abopaTopHoOit
pabote, Onpoc Ha 3aHATHUSX,
Tect, OTUET IO MPAKTHYECKOMY
3aHATHIO

OIIK-9 +

OTt4er N0 HHANBUAYAIBHOMY 3a-
nanuo, OT4yeT 1o 1abopaTopHOit
pabote, Onpoc Ha 3aHATHUSAX,
Tect, OT4eT MO MPAKTUIECKOMY
3aHATHUIO

[1K-1 +

OT4YeT Mo MHAUBUYAIBHOMY 3a-
nanuto, OT4YeT 1o JabopaTOpHOM
pabote, Onpoc Ha 3aHATHUSAX,
Tect, OTUET MO MPAKTUYECKOMY
3aHATHUIO

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHU3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHbie paGoThl

HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHbIX paboT

Tpynoemkoctsb, | DopMupyemblie
Ha3Banwus pa3zaenos HaunmenoBanue mabopatopHbIX padoT Py ’ PMIPY
q KOMITETEHITUT
1 cemectp
2 UccnenoBanune Uccnenosanue ¢pynkuuii. [loctpoenue rpa- 4 OIIK-2, OIIK-
¢byHkuuit: ocoOble ¢uxa Gynxuu B MathCAD. OcoOble TOUKH, 9, IIK-1
TOYKH, 3KCTPEMYMbI, | Ipeset GyHKIUMHU B TOUKE, peesibl Ha Oec-
npenenbl GyHKIHA, KOHeuHOCTU. beckoHeuHo GoubIine u Gecko-
ACUMITOTHI HEYHO MaJible BeIM4uHbl. Bo3pactanue u
yObIBaHUE (DYHKIIMH, TPOBEJCHUE IPOU3BO/I-
HOM, SKCTpeMyMbI (DYHKITUH B TOYKH TIEperH-
06a. ACUMITOTEHI.
Hroro
4 TIporpammupoBanue |IIporpamMmmHbIE BO3MOKHOCTH CPEJIbI OIIK-2, OIIK-
B cpene MathCAD, MathCAD. O61acTe BUIMMOCTH JIOKAIIBHBIX 9, IIK-1
HCCIIeIOBaHKE BUIOB | TIEpeMEHHBIX. [ apMoHMuecKkas QyHKIH, aM-
aHaJIOrOBOI IUIMTYAa, YacToTa u ¢aza. Monymsnus. Uc-
MOZYJISILIUM CJIEJOBAHNE BUJIOB aHAJIOTOBON MOIYJISLIUY.
Hroro
7 3akon Oma, 3aKOHBI | DJIEKTpUIECKas 1ernb. Hampsixenue, Tok, co- OIIK-2, OIIK-
Kupxroda, IIPOTUBJIEHHE, MOLTHOCTh. 3akoH Oma. Hc- 9, IIK-1
npumenenue CJIAY Kk | TOYHHK TOKa, UICTOYHUK HANpsKEHUs. 3aKo-
3amadaM pacyera nenu |Hbl Kupxroda. [lapannensHoe u nmocnenosa-
MIOCTOSIHHOTO TOKa TEIbHOE COeTMHEHNE MPOBOAHUKOB. [Ipu-
meHenue CJIAY nis pacyera Lenu nocTosH-
HOr'o TOKa. bajmanc MOIIHOCTEN.
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Htoro

9 IlpencraBnenue [{enn nepeMeHHOro TOKa. ['apmoHUYeCcKui OIIK-2, OIIK-
PEaKTUBHBIX curHaj. PeakTuBHbBIC 2JIEMEHThI CXeMbI. EM- 9, IIK-1
2JIEMEHTOB LIENIU B KOCTb KOHJIEHCATOpa, UHAYKTUBHOCTb APOC-
KOMILJIEKCHOM BUJIE, cens. [IpencraBienre peakTUBHBIX 3JI€MEH-
pacuer 1enu TOB 1IEMK B KOMIUIEKCHOM BHJIe. AKTUBHOE,
NEPEMEHHOT0 TOKa pEaKkTUBHOE U MOJIHOE conpoTuBieHue. Pac-
4eT Lenu nepeMenHoro Toka. ['paduueckoe
MIPEJICTaBICHNE KOMIUIEKCHBIX BETUYUH. AK-
THUBHAs, PEaKTUBHAS U MOJIHASI MOLTHOCTD,
OaslaHC MOITHOCTEH.
Hroro
Hroro 3a cemectp 16
8. lIpakTHYeckue 3aHATHSA (CEMUHAPHI)
HaunmeHnoBaHme mpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuua 8.1 — HaumeHoBaHME MPAKTUUECKUX 3aHATUH (CEMHUHAPOB)
HanmenoBanue npaktuueckux 3auatuii | Tpynoemkocts, | Dopmupyemsbie
HazBanus pa3znenos
(cemuHapoB) q KOMITETCHITH
1 cemectp
1 Pemenue Kopnu TpaHcuenaenTHoro ypaBuenus. Pere- 4 OIIK-2, OIIK-
HEJIMHENHBIX HUE HelMMHEeHHbIX ypaBHeHnid B MathCAD. 9
ypaBHEHUH B I'padmyeckwnii crocod oTaeNeHHS KOPHEH.
MathCAD, uucnennsiii | YucaeHHBIH U aHAIMTUYECKUH METOIBI
U aHAJTMTUYECKUHN YTOUYHEHHUs KOpHS. TOYHOCTh BBIYUCIICHUH,
METO/IBI YKCJIO BEPHBIX 3HAKOB, ITOTPEIIHOCTb.
Hroro
3 Onepaunn ITonsiTre BekTOpa M Marpuibl. Marpuna kak OIIK-9, IIK-1
MaTpUYHOU anreOpbl U | CHCTeMa BEKTOPOB-CTPOK M BEKTOPOB-CTOJO-
WX peanusaius B cpefie |110B. ApupMeTHUeCcKHe onepaluu ¢ BeKTopa-
MathCAD MU U MatpuniaMu. JInHeliHas 3aBUCUMOCTh
(He3aBUCUMOCTb) BEKTOpOB. OnpeaenuTeb
MaTpUIIbI, PAHT MaTPUIIBI, OOpaTHAs MATPH-
11a. DKBUBaJIEHTHbIE TPE0Opa30BaHUS MaT-
putl. MeTtozpl paboThl ¢ MAaTpUIIAMU B
MatCAD.
Hroro
5 Metogpl petieHust Cucrema TUHEHHBIX alreOpandecKux ypaB- OIIK-2, TIK-1
CUCTEM JIMHENHBIX HeHuil (CJIAY). TeopeMsl 0 CylIeCTBOBaHUU
anredpanvecKux u enquHcTBeHHOCTH peteHus: CJIAY. OcHoB-
ypaBHEHUM Has u pacmmpenHas marpunia CJIAY. Metog
I"aycca. [IpaBuno Kpamepa. Pemenne CJIAY
yepe3 oOpaTHyto Marpuity. Cpencrsa
MathCAD nns pemennst CJIAY.
Hroro
6 BekxropHas Bexkrop. IIpumeHnenue BEKTOPOB B HAYy4HO- OIIK-2, OIIK-
reoMeTpus, JIMHEeHHass |TEeXHUYECKUX pacueTax, BEKTOPHOE ONMCaHHe 9

3aBUCHUMOCTD
BEKTOPOB,
BBIPOXKICHHBIE CITy4Yau

¢buznueckux BenuyuH. JInHeiHas 3aBucH-
MOCTb (HE3aBUCUMOCTH) BEKTOpOB. Omepa-
1uu ¢ Bekropamu. CKalsipHOE, BEKTOPHOE U
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pemenust CJIAY

CMeIIaHHOE Mpou3BeIeHre. Moysib BEKTOpa,
yroJ HakJIoHa BekTopa. [Ipumeps! pemenus
3amay ¢ Bektopamu Ha MathCAD.

Hroro

8 KomMmruiekcHas
MaTeMaTHKa,

Ha KOMIUIEKCHOU
IJIOCKOCTH

MHOX€eCTBa M (PyHKIIMH

OcHoBa Teopun uncen. KommiekcHas mioc-
KOCTh. J[ekapToBa U MoJIsipHast cucTeMa Koop-
nuHaT. MOIylb U apryMEHT KOMIUIEKCHOTO
grcia. JlekapToBo, TPUTOHOMETPHYECKOE U
MOKa3aTeNbHOE MPEACTABICHIE KOMILIEKCHO-
0 yucia. Onepam/m C KOMIIJICKCHBIMHA YHUC-
namu. KopeHb n-HOI1 cTeneHu U3 KOMIUIEKC-
HOT'0 4ucjia, HCCAUHCTBEHHOCTh KOMIIJICKC-
HBIX QyHKIHA. KoMIiekcHbie GyHKIMH, Me-
TON TpaUIECKOro MPEACTABICHUS
KOMITJIEKCHOU (DYHKITHH, 00pa3 MHOXKECTBA.

OIIK-9, IIK-1

HUroro

Hroro 3a cemectp

20

Tabimite 9.1.

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

Ta6muia 9.1 — Buabel caMoCTOSITEIbHON paboThI, TPYAOEMKOCTh B (HOpMUpPYEMbIe KOMIIETEHIHH

BHUJIOB aHAJIOTOBOM

Buawr camocTosTensHOM | TpynoeMKoCTh, | DopMupyeMbIe
HasBanus pasnenos g PR ’ PMHDPY @OpMBI KOHTPOJIA
paboThI q KOMITIETCHITUHU
1 cemecTp
1 Pemenue [ToaroroBka k nmpakTuye- 2 OIIK-2, OIIK-9 | Onpoc Ha 3aHATHUSAX,
HEJIMHEHHBIX CKHUM 3aHSATHSIM, CEMHUHA- Ot4eT 110 UHIUBH-
yYpaBHEHUH B pam NyaJIbHOMY 3aJ1a-
MathCAD,v [TpopaboTka neKInOHHO- 2 Hpo, Tect
YHCIICHHBIA U
cie . ro MaTepuasa
AHATUTUYECKUI
METOIBI Htoro 4
2 UccaenoBanue [TpopaboTka neKInOHHO- 2 OIIK-9, IIK-1, |Omnpoc Ha 3aHATHUSAX,
(GbyHKIMI: ocoOble | To MaTepuana OIlK-2 OTt4er N0 UHANBH-
TOYKH, OdopmieHne 0T4ETOB 110 2 HyaHL¥OMy 3ajia-
KCTPEMYMBI HU T
IKCTPCMYMBI, . | mabopaTopHBIM paboTam fo, 1ec
npenenbl GyHKIIHA,
ACHUMIITOTEI Hroro 4
3 Onepauuu [ToaroroBka Kk npakTuye- 2 OIIK-9, IIK-1, |Omnpoc Ha 3aHATUSAX,
MaTPUYHOMN CKHM 3aHSITHSIM, CECMHHa- OIIK-2 OTueT 110 UHINBU-
anredpel U UX pam yallbHOMY 3aja-
H3aIus B HHu10, TecT
ﬁa& SZI]I) PCAC | TTpopaGoTka nekmmonHo- 2 10, 1ec
a
ro MaTepuasa
HToro
4 [IpopaboTka JeKIMOHHO- OIIK-2, OIIK- |Omnpoc Ha 3aHATHSAX,
[IporpamMmMupoBanu | ro Marepuala 9, IIK-1 OTtuer no MHAUBH-
le\/[B f}?gi% OdopmiieHHE OTYETOB 10 2 HyaHI’;OMy 3alia-
a ’ nabopatopHbeIM paboTam HHIO, 1eCT
HCCIIeIOBaHHE
Htoro 4
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MOTYJIAIIUN
5 Meroap! pemienus |Iloaroroska k nmpakrtuye- 2 OIIK-2, [1IK-1, |Omnpoc Ha 3aHATHUSAX,
CHCTEM JIMHEHHBIX | CKUM 3aHSITHSIM, CECMHUHA- OIIK-9 OT4eT 0 UHANBU-
anredpanvecKux pam yallbHOMY 3aja-
YPaBHCHUH [TpopaboTka IeKInOHHO- 2 HHEo, Tect
ro MaTepuasa
Hroro
6 BexTopHas [ToaroroBka k mpakTuye- OIIK-2, OIIK- |Onpoc Ha 3aHATHAX,
reOMETpPUS, CKHM 3aHSITHSIM, CEMHUHAa- 9, IIK-1 OT4eT 110 UHIUBH-
JTUHeHHas pam nyajqbHOMY 3a/1a-
BUCUMOCTh Huto, TecT
3aBHCHMOC [TpopaboTka JeKIIHOHHO- 2 10, 1eC
BEKTOPOB, ro Marepuana
BBIPOXK/ICHHbBIC
CITy4yau pemIeHus Hroro 4
CIIAY
7 3akon Oma, [IpopaboTka JIEKITMOHHO- 2 OIIK-2, OIIK- |Onpoc Ha 3aHATHAX,
3akoHbl Kupxroda, |ro marepuana 9, I[IK-1 OT4eT o UHIUBU-
npumenenue CJIAY O(OPMIICHIE OTIETOB T P ,Z[yaJ'ILEOMy 3a/1a-
K gaM pacueT HU T
3ajlataM pactera nmabopaToOpHBIM paboTam 10, 1eC
LEMH MOCTOSHHOTO
TOKa Hroro 4
8 KommnekcHas IToaroroBka K nmpaxkTuye- 2 OIIK-9, [IK-1 |Omnpoc Ha 3aHATHSX,
MaTeMaTHKa, CKHUM 3aHSTHSM, CEMHUHA- OT4YeT Mo UHIUBU-
MHOXXECTBA U pam yallbHOMY 3aja-
KIIUM H Huto, Tect
bymint a [IpopaboTka JIEeKITMOHHO- 2 fo, 1ec
KOMIUIEKCHOM ro MaTepuaa
TIJIOCKOCTH
Hroro
9 llpencraBnenune | [IpopaboTka JTEKIIMOHHO- OIIK-2, I1IK-1, |Omnpoc Ha 3aHATHUSAX,
PEaKTUBHBIX ro Marepuaya OIIK-9 OTtyer 1o MHIUBU-
DIEMEHTOB LEMU B | (OPMITEHHE OTIETOR 110 2 Hyaﬂb’;IOMy 3a1a-
KOMILICKCHOM BHJC, | = DATOPHBIM PAGOTAM Huto, Tect
pacyer Lenu
nepeMeHHoro Toka | ATOro 4
Hroro 3a cemectp 36
Hroro 36
10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA

Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. o MaxkcuMaJIbLHBIN
. MakcuMalLHBIN MakcuMalLHBIN
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ |  ©Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
1 cemectp
Ormpoc Ha 3aHATUAX 18
OTyer No MHIUBUAYATb- 18
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HOMY 33JJaHHIO
Ot4er o naboparopHoii 6 6 6 18
pabote

OT4eT no MpakTUYECKOMY 6 6 6 18
3aHSATHUIO

Tect 9 9 10 28
Wroro makcumyM 3a nepu- 33 33 34 100
on

Hapacraromum utorom 33 66 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cymMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOUM cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cCyMMBbI OasuioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKTYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBIeH B TalOmuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

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

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecnevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. Muxanpuenko Cepreii ['ennaapeBnu MHpopmanmonHoe obecnieueHue 3aay paciera u mpoek-
TUPOBAHUS IEKTPUUECKHUX cXeM [DneKTpoHHBIN pecypc]: moHorp. / C. I'. Muxansuenko. — Tomck: U3n-
B0 ToMCK. roc. yH-Ta cucTeM ymp. U paanosnektponuku, 2016. — 200 c. : wi., Tabn. — bubmmorp.: c. 192.
— Pexxum noctyna: http://ie.tusur.ru/docs/msg/io.rar (gara obpamenus: 16.09.2018).

12.2. lonosiHuTEIbHAS JIUTEpaTypa
1. KoMmmbroTepHBIE TEXHOJIOTHU B HayKe, 00pa30BaHUH M MPOU3BOACTBE AIICKTPOHHON TEXHHUKH /
Kpyunnun B.B., Tanosunxuii F0.H., Xomnu C.JI. — Tomck, 2012. — 154 c. [OnexTpoHHBIN pecypc|: —
Pexxum moctyna: http://edu.tusur.ru/training/publications/967 (nara obpamenus: 16.09.2018).
2. Wudopmaruka. ba3osslii kypc: Yuebnuk ans By3oB / C. B. Cumonosuu [u ap.] ; pen. C. B.
CumonoBmY. — 2-¢ u3g. — CII6. : [Turep, 2007. — 639 c. (maymmuune B 6ubimoreke TYCVYP - 57 3k3.)
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. HWudopmaunonnsie TexHojoruu. Yacte 2. IlpodeccronanbHble MaTeMaTHYECKUE IMAKEThI
[OnexTpoHHBIN pecypc]: PyKoBoACTBO 10 OpraHu3alyi caMoCTOSTeNbHOM paboTs! cTyaentos / C. I'. Mu-
xaJibueHKO; TOMCK. roc. yH-T CHUCT. yIp. U paAuodIeKTpoHUKH, Kadeapa npoOMBIIIIEHHON 2JIEKTPOHUKH —
Tomck: TYCVYP, 2016. — 128 c. : win, Tabm., npwi. — bubmmorp.: c¢. 97. — Pexum nocryna:
http://ie.tusur.ru/docs/msg/it_2.rar (mata oopamenus: 16.09.2018).

2. Muxansuenko C. I'. Ilpodeccuonanbuble MaTeMaTuuyeckue mnakeTsl. JJabopaTopHblid npakTh-
kyMm / C. I'. MuxanpueHko; TOMCKHII rocylapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS U PaJHOdJIEK-
TpoHuku, Kadenpa npomeinuieHHON 3nekTpoHuKU — Tomck [Dnekrponnsiit pecype]: TYCVYP, 2017. — 84
C.: W, Ta0., mpuit. — bubmuorp.: c. 65. — Pexum noctyna: http://ie.tusur.ru/docs/msg/pmp.rar (nara o6-
pamenusi: 16.09.2018).

3. Muxanpuenko C. I'. IlpodeccuonanbHble MaTeMaTHYecKue MakeThl. Y4eOHO-METOINUEeCcKOoe
nocobue no npopeneHuo npaktuyeckux pador / C. I'. MuxanbueHko; ToMCKHil rocyaapcTBEHHBINH YHU-
BEPCUTET CHCTEM YIIPABJICHUS U PaMO0dJeKTpoHUKH, Kadenpa npoMbllIeHHON 31€KTPOHUKU — ToMmck
[Onexrponnslii pecype]: TYCVYP, 2017. — 86 c. : un., Tabin., npwi. — bubmuorp.: c. 72. — Pexum nocty-
na: http://ie.tusur.ru/docs/msg/pmp.rar (nara obpamienus: 16.09.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsI CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCTia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMH 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJlaNTUPOBAHHBIX K OTPAHUYCHHAM UX 3JI0POBBS U BOCIIPHUATHUS HH(DOPMAITHH.

Jliis1 I ¢ HApYIIeHUSIMU 3PeHust:

- B (hpopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IeYaTHOW (hopMe YBEITMUEHHBIM MPUGTOM.

JlJisl U1 ¢ HAPYIIEHUSIMU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU (opme.

12.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U MH(POPMAMOHHDBIE CIIPABOYHbIE CHCTEMBI
1. https:/lib.tusur.ru/ru/resursy/bazy-dannyh

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

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

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TUCIUIINHBI U TpedyeMoe MporpaMmMHoe
o0ecneueHnune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY M MPOrPAMMHOMY 00eCceYeHH 0
AUCHUTLTHHBI

13.1.1. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

BrruncnurensHas nabopaTtopust

yueOHasi ayuTOpus ISl IPOBEICHHS 3aHATUI MPAKTUYECKOrO THIA, yueOHast ayIuTOpuUs s TIPO-
BEJCHUSI 3aHATUI J1a0OpaTOpHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHATHH CEMHHAPCKOrO
THUIA, TOMEIEHUE I KYpPCOBOTO MTPOEKTUPOBAHNUS (BBIIOIHEHUS KYPCOBBIX padoT)

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

Onwucanue uMeroierocs 000pyI0BaHuUs:

- [lepconanbHbie KOMIIBIOTEPHI (16 IT.);

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

- Mynetumeauitabiii mpoexktop NEC (1 mit.);

- Kommuiekt cienmanusupoBanHoi yueOHoOW MebOenu;

- PaGouee mecto npenogaBares.
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[Iporpammuoe obecrieueHue:

Brruncnurensnas nadoparopus / KomnbroTepHslii kiiace

Asimec

Far Manager
Google Chrome
LTspice 4
LibreOffice

PTC Mathcad13, 14
Windows XP

yueOHasi ayIuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHI Ja0OpaTOpHOro THUMA, yyeOHas ayIuTOpus AJIs NPOBENEHHs 3aHATUH CEMHHAPCKOIOo

THUIIA, TOMEIIEHUE I KypPCOBOTO MTPOSKTUPOBAHUS (BBITIOIHEHHUS KyPCOBBIX padoT)
634034, Tomckast o6nacts, T. Tomck, Bepmununa ynuna, a. 74, 3016 ayx.
Ornucanre UMEIOIIETOCs 000PyI0BaAHMUS:

- [lepconanbHble KomIbroTepsI (16 1T.);

- UatepaktuBHas qocka — «Smart-board» DVIT (1 mit.);
- Mynsrumenuitnsiit npoekrop NEC (1 mt.);

- Kommnekr cneunanuzupoBaHHol yueOHOI me0enu;

- PaGouee mecTo mpermnoaBares.

[IporpamMmMHoOe obecrnieueHue:

13.1.2. MaTepuaJIbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne 1JIs J1adopaTopHbIX padoT
BrruncnurensHas nabopaTtopust

ASIMEC

Far Manager
Google Chrome
LTspice 4
LibreOftfice

PTC Mathcadl3, 14
Windows XP Pro

yueOHasi ayIUTOpus ISl IPOBEICHHs 3aHIATUI MPAKTUYECKOrO THIA, yuyeOHast ayIuTOpHUs IS TIPO-
BEJCHUSI 3aHATUI J1a0OpaTOpPHOro TUMa, yueOHas ayAuTOpus Ul MPOBEACHUS 3aHITHH CEMHHAPCKOrO

THUIIa, TOMEIEHUE I KypCOBOTO MTPOEKTUPOBAHUS (BBIIOJIHEHUS KYPCOBBIX paboT)
634034, Tomckas obnactb, T. Tomck, Bepmuauna ynwua, a. 74, 2016 ayn.
Onwucanue uMeromierocs 000pya0BaHuUs:

- [IepconanbHubie KOMITBIOTEPHI (16 1IT.);

- UuTepaktuBHas nocka — «Smart-board» DVIT (1 mt.);
- Mynstumenuiineiii mpoektop NEC (1 mrt.);

- Kommutekt cnienmanusupoBanHoi yueOHoM Mebenu;

- PaGouee mecTo mpemnoaBares.

[TporpammHOe obecrieueHue:

Brrancnurensnas nadoparopus / KommbroTepHbIii Kiace

Asimec

Far Manager
Google Chrome
LTspice 4
LibreOftice

PTC Mathcad13, 14
Windows XP

yueOHas ayuTOpHsl 7Sl TPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUTA, ydeOHas ayauTopus Ui Mpo-
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BEJICHUS 3aHATUH J1a0OpaTOpHOro TUMa, y4cOHAas ayauTOpus Ui TPOBEACHUS 3aHITHH CEMHHAPCKOTO
THUIIA, IOMEILEHUE AJIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMIOJIHEHUS KYPCOBBIX padoT)

634034, Tomckast o6macts, T. Tomck, Bepmmnuna ynmuna, a. 74, 3016 ayz.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- [lepconanbHbie KOMIBIOTEPHI (16 1IT.);

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

- Mynstumenuiineiii npoekrop NEC (1 mrt.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

— ASIMEC

— Far Manager

— Google Chrome

— LTspice 4

— LibreOffice

— PTC Mathcadl3, 14

— Windows XP Pro

13.1.3. MarepuajibHO-TEXHMYECKOE M IPOTPaMMHOe o0ecrevyeHne JJI CAMOCTOATEIbHOI padoThI
Jns caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMIIBIOTEPHBIE KIIacChl),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTh, r. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacTts, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 ayz.

CocTtaB 0060pyI0BaHHS:

- yueOHast meberb;

- koMmnbroTepsl Ki1acca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 miT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneYnBaloT IOCTYI B AJICKTPOHHYIO WH-
(dopManmoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIITHHBI VISl JIMI ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMH 3710POBbSI M HHBAJIU/I0B

OcBOoeHUE MUCHUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAIHJIAMHU
OCYIIECTBIIIETCS C UCTIOIB30BAHUEM CPECTB O0YUEHHUS OOIIETO U CIICIMAIbHOTO Ha3HAUCHUSI.

[Ipu 3ansTHSAX C OOYUAIOIIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPETyCMOTPEHO UCIIOIBb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH armapaTyphbl, MyJIbTUMEIUHHBIX CPEACTB U JPYTHX TEXHUUYECKUX CPEACTB MpUeMa/epeaa-
9r yaeOHO nH(OPMAITUU B TOCTYITHBIX (hOpMax, MOOMILHOM CUCTEMBI TIPETIOIaBaHus JIsT 00yJarOIIIXCS
C MHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasi ayTuTOpHUs, B KOTOPOH 3aHUMAIOTCS
oOydJaroliecs: ¢ HapylIeHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3ansATHAX ¢ 0OYyUAIOMIMMHUCS ¢ HAPYLIEHUSIMM 3PEHUSIMU TIPETYCMOTPEHO HCTOIb30BaHUE B
JIEKIIMOHHBIX M YIEOHBIX ayTMTOPUSIX BO3MOXKXHOCTH MPOCMOTpPA YAaJEHHBIX 00BEKTOB (HaIpuMeEp, TEKCTa
Ha JIOCKE WM CJaif/la Ha dKpaHe) MPU TTOMOIIY BUICOYBEITUIHUTENCH ISl KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHSIX ¢ OOYYAIOIUMHKCS ¢ HAPYIIEHUSIMHA OMOPHO-ABHUIaTeJILHOIO anmapara MCIojb-
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3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jnaund yaeOHON MHGOpMaIUK B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUTHOCTBIO.

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

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITC TCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

1. BriGepure Bapuantsl nporpaMm MathCAD, no3Bossitoniye HaiTH TOYKH mepecedeHus QyHK-
U4 ¢ ocbro OX

BapwnaHTbI OTBETOB:

* given find

* solve

* root

* given maximize

e rank

2. Kak 3aymaetcst TO4HOCTh ynCIeHHBIX pacueToB B MathCAD?

BapuanTs! 0TBETOB:

* [Ipn nomomm nepemennont TOL

* Bo Bknanke mento POPMAT\PE3VIIbTAT\

* B 3aBUCUMOCTH OT apryMeHTa BBIYHMCICHUN

* Tounocts Beruuciennit MathCAD 3amaet caMOCTOSITENEHO

3. Uto takoe maTtpuna’?

BapuanTs! 0TBETOB:

* [IpssmoyronpHas TabauIla YUCel, UCOIb3yeMasi B MaTeMaTHKe

» KuGepHeTnueckas cuctema, ynpasJysiolas 4eJI0Be4eCTBOM

* BupryanbHas peaabHOCThb

* Maccus uucen

4. Yro Takoe Hynu (PYHKIUH C OTHUM apryMEeHTOM?

BapuanTs! 0TBETOB:

* AGcuucchl Touek nepeceueHus rpaduka GyHKIMH ¢ OChIO apryMeHTa (QyHKIIHH

* Touku skcTpemMyma

» OpauHaThl TOYeK nepeceyeHus rpaduka GyHkuuu ¢ ocbio OX

* Kopuu ypaBHeHus

5. Uro Takoe MakCUMyM (M MUHUMYM) (DYHKIIUU, KaK OHU CBSI3aHBI CO 3HAYEHUEM IPOU3BOIHON B
ATUX TOYKax?

BapwnaHTbI OTBETOB:

* [Ipou3BoHas B 3TUX TOYKAX paBHA HYIIO

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

* 3ajaHHast QyHKIMA B ATUX TOYKaX MEPECEKACT OCh apr'yMEHTOB

* 3TO SKCTPEMYMBI MPOU3BOTHOM OT 3aJaHHOUN (PYHKITUU

6. UTo Takoe acUMIITOTa 331aHHON (PYHKIUU?

BapwnaHTbI OTBETOB:

* [Ipsimas muHUs, B peesnie NpuoIKaromascs K rpaguky 3a1anHoNl GyHKIUU

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

* BeprukanbHas TMHUS B TOUKE, TJI€ NIPeIEibl CIIPaBa U CJI€Ba HE COBMAIAIOT

* Touka pa3pbiBa QyHKIIHH

7. Kakuie BUJIbI aHAJIOTOBOW MOIYJISIUM BbI 3HaeTe? OTMEThTE MPABUIILHBIE BAPUAHTHI.

BapuanTs! 0TBETOB:

* YaCTOTHAas

* (pazoBas
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* mupoBas

* HENpEephIBHAS

* AMIUIUTYIHAS

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

BapuanTsl 0TBETOB:

* Hert. Bee curnansl aHajaoroBsle

* Jla. JIBOMYHBIN KO, HAIIPUMED

* [TpaBUJIbHBIN BaprUaHT OTCYTCTBYET

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

BapuaHTsl OTBETOB:

* Hukak He cBs13aHbI

* JleCTBUTENBHASA YAaCTh MOJHOM MOLIIHOCTH - 3TO aKTUBHAsI MOILLHOCTh

* MHUMas 4acTh MOJIHOW MOUTHOCTH - 3TO PEAKTHBHAs MOIIHOCTb

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

* Monysb MOJHONW MOIIHOCTH PAaBEH KOPHIO KBAJPAaTHOMY U3 CYMMbl aKTHUBHOW M PEAKTUBHOU
MOIIIHOCTEMN

10. Yem 1o cyTH SBISECTCS OMPEACITIUTENIH MATPUIIHI?

BapuanTsl 0TBETOB:

* Yucno

* Jlpyras Mmarpuna

* BekTop

* OyHKUIHS

11. Kako¥i onepaTop NpuMeHsIeTCs 1J1s IPUCOSAMHEHUS OJHON MaTpUIbI K Ipyrou cnpasa?

BapuaHTsl OTBETOB:

* augment

* stack

* submatrix

* right

12. OnuHaKOBO 1M TPOUCXOMUT B3ATHE DJJIEMEHTA BEKTOPA-CTOJNIONA M BEKTOPa-CTPOKH B
MathCAD?

BapuaHnTbl OTBETOB:

* Jla. Paznuuwnii HeT

* Het. DnemeHThI BeKTOpa-cTON01a U BEKTOPA-CTPOKHU 3alIUCHIBAIOTCS Pa3IMUYHBIM 00pa3omM

* [IpaBuiIbHBINM BApUAHT OTCYTCTBYET

13. Kak cBsi3aHO cyiiecTBOBaHHE OOpaTHOM MaTPHIIBl M BEJTUYHHA ONIPEACIUTENS?

BapuaHTsl OTBETOB:

» OOparHasi MaTpula He CYIIECTBYET, €CJIH ONPEIEIIUTENb OTPULIATENbHBIH

» OOparHasi MaTpuIla CyIIECTBYET, TOIBKO €CIIH OMPEICIIUTENh HE PABEH HYITIO

* OTU NOHATUS HE CBA3AHBI

» OOparHasi MaTpuIla HE CYIIECTBYET, €CJIH ONpeaenuTeNb Oombie yncna 1.1E+4932

14. Yto Takoe paHr MaTpuibl?

BapuaHTsl OTBETOB:

* Yucno TuHEHHO HE3aBUCUMBIX CTPOK (CTOJIOIIOB) MaTPHIIBI

* PazMepHOCTH MaTpHUILIbI

* OnpenenuTenb

* Pemienye IMHENHOTO OJHOPOJHOIO YPAaBHEHMS, 3aaBAEMOI0 MaTpULIEH

15. T'eoMeTpuveckuii BEKTOp MOKET OBITh onucaH B cucteMe MathCAD kak

BapuaHTsl OTBETOB:

* OJJHOMEPHBII MaCCUB YHCEIl

* MaTpulia KOOpAUHAT

* OIpEACIIUTENb MAaTPULIBI KOOPAUHAT

* 0a3uC B TPEXMEPHOM MPOCTPAHCTBE

16. Pe3ynpTaToM CKajasipHOTO MPOU3BEAECHUS BEKTOPOB SIBJIACTCS
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BapuaHTsl OTBETOB:

* 4HCJIO0

* BEKTOD

* MaTpuna

* pyHKIIHS

17. Cucrema TuHEHHBIX anreOpandecKuX ypaBHEHUH 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 TPUTOHOMETPHUUYECKOM U MTOKa3aTeIbHOM 3anucu?

BapuaHTbl OTBETOB:

* 3TO O/IHO U TO K€ YUCIIO

* TonbKO B MOJISIPHOM CUCTEME KOOPUHAT

* Tonbko B 1€KapTOBOM CUCTEME KOOPIAUHAT

* DTO pa3nuyHbIE YUCia

19. CkonbKko 3HaUCHUI UMEET KOPEHb IIEeCTON CTeneHu U3 yucia -4-3i?

BapuaHnTbl OTBETOB:

* [llecTh

e OnuH

* Kopneii et

* JlBa

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

BapuaHTbl OTBETOB:

4

*5

-4

*-3

14.1.2. Bonipochbl AJisl NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CeMUHAPaM
1. Kopuu TpanciieHaeHTHOTO ypaBHeHUs. Pemenne nenuneitnbix ypasaenuid B MathCAD. I'padu-
YyecKui crocod otaeneHuss KopHed. UncneHHbI 1 aHAIUTUYECKUNA METO/Ibl yTOUHEHUs! KOpHA. TOYHOCTh
BBIYMCIICHUM, YUCIIO BEPHBIX 3HAKOB, [IOIPEIIHOCTb.

2. IlonsTHe BeKTOpa M MaTpullbl. MaTpuiia Kak CUCTeMa BEKTOPOB-CTPOK U BEKTOPOB-CTOJIOIIOB.
ApudmeTrnueckue onepanuy ¢ BEKTopaMu U MarpunaMmu. JIuHeitHast 3aBUCUMOCTh (HE3aBUCUMOCTh) BEK-
TopoB. OnpeaenuTenb MaTpULbl, paHI MaTpPUIlbl, OOpaTHas MaTpula. DKBUBAJICHTHbIE PeoOpa30BaHUs
MaTpull. Meroas! padoTsl ¢ MaTpuniamu B MatCAD.

3. Cucrema nuHelHbIXx anredOpandeckux ypaBHeHHH (CJIAY). Teopembl 0 cCyliecTBOBaHUU U
enuHcTBeHHOCTH pemienus CJIAY. OcHoBHas u pacmmpennas matpuna CJIAY. Meron 'aycca. IIpaBuiio
Kpamepa. Pemmenune CJIAY uepes o6parnyto marpuily. Cpenctsa MathCAD nnst pemenust CJIAY.

4. Bekrop. [IpumeHeHne BEKTOPOB B HAyYHO-TEXHUUECKUX PAacYEeTax, BEKTOPHOE ONMHUCAHUE PU3U-
YeCKUX BEJIMYUH. JIMHEelHasA 3aBUCUMOCTh (HE3aBUCUMOCTh) BeKTOpoB. Onepanuu ¢ Bekropamu. Ckasip-
HOE, BEKTOPHOE M CMELIAaHHOE Npou3BeeHne. Molyib BEKTOpa, yroil HaKJIoOHa Bekropa. IIpumepsl peme-
HU 3a71a4 ¢ Bekropamu Ha MathCAD.

5. OcHoBa Teopun uucen. KomruiekcHas miockocTs. JlekapToBa U MosisspHasi CUCTEMa KOOPAMHAT.
Monyne U apryMeHT KOMIUIEKCHOTO uucia. [[ekapToBo, TPUTOHOMETPUYECKOE U IMOKa3aTebHOE Ipej-
CTaBJICHHE KOMIUIEKCHOrO uucia. Onepauuy ¢ KOMIUIEKCHBIMHM 4uciaMu. KopeHb n-HOHM creneHu w3
KOMITJIEKCHOT'O YHCJIa, HEEAMHCTBEHHOCTh KOMIUIEKCHBIX (yHKIM. KomminekcHbie (yHKIMH, METO rpa-
(uueckoro npeacTaBIeHUs] KOMIIEKCHOM (yHKIIMU, 00pa3 MHOXKECTBA.
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14.1.3. Tembl 0IPOCOB HA 3aHATHAX

[lenn mepeMeHHOTro TOKa.

I'apmoHMUYECKUli CUTHAL.

PeakTuBHBIE 3JIEeMEHTBI CXEMBI - KaTyIIKa MHIYKTUBHOCTH U KOHJEHCATOP.

EMKoCTh KOHJIEHCATOpa, UHAYKTUBHOCTB IPOCCEIIS.

Pacder nenu nepeMeHHOro TOKa.

AKTUBHas1, peakTUBHas U M10JIHAsI MOIIHOCTb. bajlaHc MOILITHOCTEN.

DJeKTpUYecKas 1erb.

Hanpspxenue, TOK, COIPOTUBIEHNUE, MOLITHOCTb.

3akoH Oma.

3akonbl Kupxroda: mapamienbHoe U MOCIEI0BaTEIbHOE COSAMHEHHE TPOBOTHUKOB. [Ipumenenne
CJIAY ninis pacuera 1enu NOCTOSTHHOTO TOKa. banaHc MOITHOCTEH.

[TporpaMMupoBaHue, AITOPUTM, ITUKI U BBIOOP.

[Tonnporpamma, 06JaCTh BUAUMOCTH MEPEMEHHBIX, INI00ATbHBIE U JIOKAIbHBIE IEpEMEHHBIE.

['apMonnyeckast pyHKIMA, aMILTUTY/a, 4acToTa U (a3a.

UccnenoBanne QyHKIIHIA.

OO6nacTh onpeneneHus, 0COObIe TOYKH.

[Ipenen ¢byHKIIMM B TOUKE, IPEAEIIbl HA OECKOHEYHOCTH.

Beckoneuno GomnbIye U OECKOHEYHO MAaJbIe BETUUUHBI.

Bospactanue u yOpiBanue (QyHKIMH, IPOBEICHHE MPOU3BOIHON, IKCTPEMYMbI (DYHKIIMH U TOUKU
neperuoa.

ACHUMIITOTBL.

KommiekcHble yncia, KOMIUIEKCHAs TUIOCKOCTb.

JlexapToBa u noJyisipHasi cuicTeMa KoOpIuHar.

Monynbs U apryMeHT KOMILJIEKCHOTO YHCIa.

JlexapToBO, TPUTOHOMETPUUECKOE U MOKa3aTeIbHOE MPEICTaBICHNE KOMILIEKCHOTO YnCIa.

Ornepanuu ¢ KOMIJIEKCHBIMU YHCIIAMH.

[IpuMeHeHre BEKTOPOB B HAYyYHO-TEXHHUECKHX pacyeTax, BEKTOPHOE OomucaHue (PU3MUEeCKUX Be-
JUYUH.

[Ipoeknuu BekTopa.

Jluneiinas 3aBUCUMOCTD (HE3aBUCUMOCTD) BEKTOPOB.

Onepanuu ¢ BEKTOpaMH.

CkansipHO€, BEKTOPHOE U CMELIAaHHOE IIPOU3BEICHUE.

Momynbs BekTopa, yroyl HakJIOHa BEKTOpa.

Cucrema IMHEHHBIX anreOpandeckux ypaBHEHUH.

Teopembl 0 CyIIECTBOBAaHUHU U €MHCTBEHHOCTH perieHust CJIAY.

OcHoBHas u pacmupenHas Matpuna CJIAY.

Meron ['aycca = MIKOIBHBIA METOJ] IOJICTAHOBOK.

ITpaBuiio Kpamepa.

Pemenue CJIAY 4depes oOpaTHyI0 MaTpHILy.

BekTop Kak HampaBJIEHHBIN OTPE30K IPSIMOU B €BKIIUIOBOM IIPOCTPAHCTBE.

Marpuna kak cucTemMa BEKTOPOB-CTPOK U BEKTOPOB-CTOJIOIIOB.

ApudmeTndeckue onepannuy ¢ BEKTOpaMHi U MaTpUIIaMU, MOJYJIb BEKTOPa, YIOJl HaKJIOHA.

Jluneiinas 3aBUCUMOCTD (HE3aBUCUMOCTD) BEKTOPOB.

Onpenenurensb MaTPHIIBI, PAHT MAaTPHUIIBI, 0OpaTHAST MAaTPHUIIA.

Paznoxenue onpeaenurens mo cTpoke (CToioy).

DKBUBAJICHTHBIE MPEOOPA30BAHUS MATPHUIIBL.

Kopnu ypaBHeHus.

PeleHre HeTMHENHBIX ypaBHEHUM.

['paduueckunii crmocod OTACICHHs KOPHEH.

YUucneHHbI 1 aHAUTUTUYECKUI METOBI IIOUCKA KOPHEM.

14.1.4. Tembl HHANBUAYAJIBbHBIX 32/1aHUI
1. IlpencraBneHue TapMOHMYECKH HW3MEHSIONICHCS BEJIMYMHBI KOMIUIEKCHBIM 4HCIOM. TOK U
HanpsDKEHHE HAa aKTUBHOM 3JieMeHTe 1ienu. Tok u HanpspkeHue B konaencarope. Casur ¢assl. EMkocTHOE
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compotuBneHue. Casur (a3pl TOKa U HAMPSHKCHUS B KATYIIKEe HHIYKTUBHOCTH. IHIYKTUBHOE COMPOTUB-
JieHHe. AKTMBHOE W PEAKTUBHOE COMNpoTUBIeHUE. KomIuiekcHoe compoTuBieHue. 3akoH OMa M 3aKOHBI
Kupxroda mist rienu mepeMeHHOro TOKa. AKTUBHAs, pEaKTUBHAS U TOJHAS MOIIHOCTh B IIETIH MIEPEMEH-
Horo Toka. [IpeacTraBieHne MOIIHOCTH B KOMILJIEKCHOU (hopMe. AKTHBHAs U PEaKTUBHAsI COCTABIISIOLINE
MOLIHOCTH. banaHc MOIIHOCTEN B LENH EPEMEHHOIO TOKA.

2. KoMIuiekcHbIE 4uCla UM KOMIUIEKCHAs! IJIOCKOCTh. JIeKapTOBO M TMOJSIPHOE MPEICTABIICHUE
KOMIUJIEKCHOTO 4ucia. Moaynb M apryMeHT KOMIUIEKCHOTO 4Hcia. TpUroHOMETpHuYecKasl 3aIuch
KOMITIeKCHOTO yncina. [TokazarenbHas Gopma 3amicu KOMIUIEKCHOTO uncia. Apudmernyeckue onepanuu
C KOMIUIEKCHBIMH YHCIIaMU (CIOXKEHHEe, YMHOXKEHUE, ejeHre). Bo3BeneHrne KOMIUIEKCHOTO YHclia B CTe-
neHb. KopeHb n-HOM cTeneHn U3 KOMIIEKCHOTO YHCIa.

3. Jluneiinas anreOpa B MPUIIOKECHHH K MOJEIMPOBAHUIO IENEH MOCTOSHHOTO TOKA. DJIEMEHTHI
L[ENHU MOCTOSIHHOTO TOKa. MICTOUHMKM HanpsKeHUS! M UICTOYHUKHU Toka. CONMpOTHBIIEHNE yYacTKa 1enHu. 3a-
koH Owma. 3akonbl Kupxroda. DHeprus u MomHocTs. Pabora yuyactka nenu. MomHOCTs TOTpeOICHHAS U
MOIIHOCTh UCTOYHUKA HanpsikeHus. bananc MouiHocTel B N MOCTOSHHOTO TOKA.

4. Cucrema nuHelHbIX anreOpandeckux ypaBHeHuit (CJIAY). JIuneiino 3aBucumast v JUHEHHO HE -
3aBUCHMasi CHCTeMa BEKTOPOB. PaHT marpwuibl cuctembl. Kputepuil CyliecTBOBaHHUS W €IUHCTBEHHOCTH
pemenust CJIAY. Onpenenurens, paHT MaTpUIlbl U CBOMCTBA 00paTHO# MaTpullbl. [Touck pemenus CJIAY
npu nomouy obparHoii marpunbl. Meron I'aycca pemenus CJIAY. IlpaBuno Kpamepa pemenus CIIAY.
O6miee u yactHoe pemenue CJIAY, umeromeii 60mbIe ogHoro KopHs. Berpoennsie Gynkmmm MathCAD
nst pemenust CJIAY.

5. Omnepatopusiii 60k B MatCAD. OnepaTtopsl npucBauBaHus, KaK UMHU CIEIYET MOJIb30BaThCs
BHYTPH JIOTHYECKUX OJ0KOB. YeM OTIMYAIOTCS ONeparopbl LIMKIA OT ONEepaTopoB BbiOOpa. OmnepaTopsl
npepbiBanust B MathCAD. CaolicTBa rapMoHHYeckoro curHaiga. KakoBbl OCHOBHBIE XapaKTEPUCTUKU
IU(pPOBOro CUrHAJIA, YTO TAKOE YAaCTOTa KBAHTOBAaHUS M TAKTOBBIN mepuoa. HecunyconnanbHble epruo-
nuueckue curHaisl. [InmooOpasHoe pasBepThIBaroIee HANpPSHKEHUE, JUIS Yero OH HCIIONB3YeTCs M Kak
cTtpoutcsa. Buasl aHamoroBoil moapymasuuu. MonynsauuMoHHbIE (DYHKIMHM HMITYJIbCHO-MOAYJISILIMOHHBIX
CXEM.

6. UTo 3HAUUT HccieqoBaHNe (PYHKIMHA U AJIs 4ero 3T0 HykHOo. 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 IPOHU3BOHOI.
VYyactku Bo3pacTaHus U yObiBaHus (pyHKIUH. Touku nepecedeHus QyHKIUU ¢ ocsiMH KoopauHart. [lpu-
3HaK 4Y€THOCTH U Heu€THOCTH (yHKuuu. [lepuonnueckas pynkuus. Yto Takoe acumnrora rpapuka QyHk-
[[UH, I0YEMY ITOMCK aCUMITOT (PYHKIIMU CBSA3aH C 3aJjaueii HaXOXIeHUs Ipeena.

7. IlonaTre BeKTOpa U MaTPHUIl. MaTpuila Kak CHCTEMa BEKTOPOB-CTPOK M BEKTOPOB-CTOJIOIOB.
Apudmernueckue omnepalnmy ¢ BEKTopaMH U MaTrpulamu. JInHelHas 3aBUCUMOCTh (HE3aBUCHMOCTb) BEK-
TopoB. Onpenenurenb MaTpUllbl, paHT MaTpUIIbI, oOpaTHas MaTpulia. DKBUBAJIEHTHbIE MPEeOOpa3OBaHUS
marpui. Merozp! paboTsl ¢ MaTpuriamu B MatCAD.

8. Ilepemennnie u ux 3HaueHuss B MathCAD. Yucnennoe npencrasinenue GyHkiun. Kopuu ypas-
HeHus ¥ Hynu QyHkiuu. [Ipuembl oTbickaHus KOpHEW HelmHeHoro ypaBHeHuss B MathCAD. Dkcrpemy-
MBI QYHKIIMHM ¥ KOpHU Tpou3BoaHoM. Kak onpenenuts yuacTku Bo3pactanus (yobiBanus) pynkuuu. Kak
HaWTH TOUKH neperuda rpadpuka Gyakmuu. opmar BeiBoja pe3yisTaToB 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 M KOOPIUHATHI
BekTOpa. CKalsipHOE U BEKTOpHOE mpousBeneHne. CBoMCTBa BEKTOPHBIX omneparuii. CoOCTBEHHbBIE Yncia
U COOCTBEHHBIEC BEKTOpPA MATPHIIBL.
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14.1.5. Tembl 1a00paTOpHBIX padoT
1. Uccnenoranue ¢pyakuuii. [Toctpoenue rpaduka pyakmun 8 MathCAD. OcoObie Touku, npeaesn
(GyHKIMU B TOUKE, Mpeaenbl Ha OECKOHEUHOCTH. beckoHeuHo Oonbiire 1 OECKOHEUHO Mallble BEIIMYHMHBI.

Bospacranue u yosiBaHue (QyHKIIUH, TPOBEACHHUE TPOU3BOIHOMN, IKCTPEMYMbI (DYHKIIUU U TOYKH ITEPETH -
0a. ACUMIITOTEI.

2. IIporpammubie Bo3MoxHOCTH cpensl MathCAD. O6xacte BUAUMOCTH JIOKAIBHBIX TEpEMEH-
HbIX. ['apMoHnYeckast (pyHKLHMSA, aMIUIMTYyAa, yacToTa U (aza. Monymsanus. VccnenoBanue BUIOB aHANO-
TOBOU MOJYJIALIUY.

3. DnekTpuueckas uenb. HanpsokeHue, TOK, CONPOTUBIEHUE, MOITHOCTh. 3akoH Oma. McTouHuK
TOKa, UCTOYHUK HampsbkeHus. 3akoHbl Kupxroda. [lapannenpHoe U mocaenoBarenbHOE COSTUHEHHE TIPO-
BoHUKOB. [Ipumenenne CJIAY 11 pacuera 1enu nocTosHHOIO Toka. baiaHc MOITHOCTEN.

4. Ilenn nepemeHHoro toka. ['apmMoHMueckuil curHan. PeakTuBHbBIE 37€MEHTHI cxeMbl. EMKOCTB
KOHJIEHCATOpa, UHAYKTUBHOCTH Apoccensd. [IpencraBineHne peakTuBHBIX 3JIEMEHTOB LIEH B KOMIUIEKCHOM
BUjie. AKTUBHOE, pEaKTUBHOE U IOJIHOE CONpoTHBIeHHE. Pacuer nenu nepemeHHoro Toka. I'paduueckoe
NPECTAaBICHNE KOMIUIEKCHBIX BEIMYMH. AKTHBHAs, PEAKTUBHAs U IIOJIHAs MOILIHOCTb, OAaaHC MOIIHO-
cTei.

14.1.6. 3auér

1. Boimucath MUHOpP M BBIYUCIUTH alre0Opanyeckoe IOMOJIHEHHE K 3aJaHHOMY JJIEMEHTY MaTpu-
b

2. IlpuBectu MaTpulily K TPEyrolbHOMY BUAY IYTEM 3KBUBAJIEHTHBIX MpeoOpa3oBaHMil CO CTPOKa-
MU UJIH CTOJIO0LAMH.

3. Beruucienue onpeaenauTeNns MaTpUlbl Pa3I0KeHUEM 10 CTPOKE.

4. BelunciieHue paHra MaTpHIIbl.

5. Pemienue cucteMsl JIMHEHHBIX ajireOpandeckux ypaBHeHul o metony Kpamepa.

6. Pemienue cucremMsbl TMHEHHBIX anreOpanyeckux ypaBHeHH o metony ["aycca.

7. Pemmenne cucteMbl IMHEWHBIX aJIreOpandecKuxX ypaBHEHUN depe3 0OpaTHYI0 MaTpHILy.

8. Pemienne MaTpu4HbIX ypaBHEHUH JIFOOBIM CIIOCOOOM.

9. [TocTpouTh OOpaTHYIO MATPUILY K 33JaHHON MaTpHUIIE.

10. Apudmeruueckue onepalnuy ¢ MaTpUIIAMU.

11. Berunucauth Bce COOCTBEHHBIC YMCIIa MATPHUIIBI.

12. Beruncnutb oaHoO (J110060€) COOCTBEHHOE YHMCIO MATpPHUIIbl, TOCTPOUTh COOCTBEHHBIH BEKTOP,
€My COOTBETCTBYIOLIUH.

13. Beluncnuth cKajasipHOE U BEKTOPHOE IIPOU3BEIEHUE 3aJaHHBIX BEKTOPOB.

14. BEIYUCIUTD YTOJT MEKTY BEKTOPAMH.

15. IIpousBectu onepanuu ¢ BEKTOpaMu

16. 3agaua Ha reOMETPUYECKOE BHIYUCIICHUE YEPE3 BEKTOPbI

17. Onucatre B3aMMHOE PacIONIOKEHHUE IBYX 3aJaHHBIX BEKTOPOB

18. 3aganbl KOOPAMHATHI TPEX BEKTOPOB B U3BECTHOM Oa3uce. MOXKHO JIM UX B3ATh B Kau€CTBE HO-
BOro 6asuca?

19. 3anucarh ypaBHEHHE IPSIMOM, MPOXOASILEH Yepe3 3aJaHHbIE TOUKH.

20. 3anucarth ypaBHEHUE NPSAMOH, MPOXOIALIEH yYepe3 NaHHYI0 TOUKY [apajljIelIbHO 3aJaHHOMY
BEKTODY.

21. 3anucaTh ypaBHEHHE IUIOCKOCTH, TPOXOIALIEH Yepe3 TP 3aJaHHbIE TOUKH.

22. 3anucath ypaBHCHHE IJIOCKOCTH, MIPOXOISIICH Yepe3 3aJaHHyI0 TOUKY U COIepIKallei 3a1aH-
HYIO NIPSAMYIO.

23. 3anucaTh ypaBHEHUE 3aJaHHOW OKPY>KHOCTH B MOJISIPHOM cucTeMe KOOpIUHAT.

24. 3anucaTh ypaBHEHHE 3aJaHHOW MIPSIMOM JIMHUHU B MOJIIPHON CUCTEME KOOPIUHAT.

25. [Ipsimas 3amaHa nmapaMeTpudeckuM ypaBHeHHeM. [locTpouts ol1iee ypaBHEHHE dTOU MPSAMOH,
BBIIIMCATh BEKTOP HOPMaJIX, HAMPaBJISIFOIIMNA BEKTOP.

26. OxapakTepr30BaTh B3aUMHOE PACIIOIOKEHUE IPSIMbIX, 3a/IaHHbIX CBOMMH OOIIMMH YpaBHEHH-
AMHU.
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27. JlaHbl KOOpAMHATBHI BEpPIIMH Nupamuiabl. HaliTu ypaBHEeHHE mpsMoil, coxepikalleil ogHy H3
TpaHeu.

28. 3a1aHO KAHOHUYECKOE YpaBHEHUE KPUBOM BTOPOIO MOPsIKAa Ha MIIOCKOCTU. ONpeaenuTs TUIL
KPHUBOM, BBIIIMCATD €€ XapaKTCPUCTUKH.

29. BeluucauTh KOOPAWHATHI BEKTOPOB CTAPOTo Oa3uca B HOBOM.

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTSAMU
3A0POBbH U HHBAJIHI0B
I[JISI JiuIy ¢ OrpaHU4YCHHBIMH BO3MOXXHOCTAMU 3J0POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/II_I€ 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTCpuajibl OLUCHUBAHUA IJIA JIML C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU
310pPOBbA U MHBAJIMJIOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyumeHusMu
ciryxa

[Tpeumy1eCTBEHHO MUCHMEHHAS
poBepKa

C mapymenusmu | CobeceoBanme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHIUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJILHOTO CaMOCTOSTEeNIbHbIE PabOTHI, BONPOCHI K METOJAMHU
anmapara 3a4eTy
C orpanunuenusiMu 1o | TecTsl, TUCBMEHHBIE CAMOCTOSITENILHBIE [Ipenmy1iecTBEHHO NPOBEPKa
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOZAMH UCXOJISl U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00YYaroLIerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM 1JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

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

- IIPEJOCTaBICHUE 3a/1aHUs C UCIIOJIb30BaHUEM CYPIONIEPEBOA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKMX 00y4aromuxcs MpeycMaTpuBaeTcs JOCTYII -
Has popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, 8 IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- [IPE/ICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHMs JIHIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuu B popMax, aJaarTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUU:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JLst i1 ¢ HAapYLIeHUsIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.
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JIJ1s1 M1l ¢ HAPYLIEHUSIMH ONIOPHO-IBUTaTeJILHOIO anmapara:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

[Tpu HEOOXOAMMOCTH IS JII] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI M MHBAJIUJIOB MPOIIC-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yYCHHUSI MOXKET IPOBOIUTHCS B HECKOIBKO ATAIOB.
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