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1. Hesin ocBOEHHUSI THCHHIITHHBI
[lenbro ocBOEHUS IMCUMILTUHBI «]IpuMeHeHne MaTeMaTHYeCKUX [1aKETOB B MHUK-
pO- M HaHODJICKTPOHUKE» ABJAETCS POPMUPOBAHUE Y CTYACHTOB MPOPECCHOHANBHbIX
3HAHUW M YMEHWH M0 PELIeHHMIO HAy4YHBIX 3a/lad MUKPO- W HaHOAJIEKTPOHUKH, 00pa-
0OTKe SKCIePUMMEHTAIIbHBIX JIAHHBIX, MOJIEIMPOBAHMIO, BU3YaIU3alUU C ITOMOIIBIO
pOrpaMMHUpPOBAHHUS.
3aayaMy OCBOCHMSI IUCIIUILIMHEI SIBJISIIOTCS
e (opMHMpOBaHHE 3HAHUH [OCTPOEHHMS IIPOIpaMM B MaTemMaTudeckom rnakere Math-
CAD;
® OBJIaJIEHHE 3HAHUSMM annaparHoi 6a3bl aBTOMaTH3UPOBAHHBIX CHCTEM;
* [puoOpeTeHHe HABBIKOB UCIOIB30BAHMS CHCTEM ABTOMATH3ALU| IKCIIEPUMEHTA;
e H3yYEHHE METOJI0B YTeHMs! (aiyIoB M OUGPOBKU PA3IMUHBIX aHAJOIOBLIX CUIHA-
JIOB.
2. Mecrto aucuuniannbl B crpykrype OOII 6akanaspuara

Hucuurnnaa no Bpidopy «lIpyMenenne MaTeMarn4ecKUX MaKeTOB B MUKPO- H
HAHOJJIEKTPOHHUKE» OTHOCUTCsA K BapuaTUBHOM udacTu Osioka bl «/lucuuniuns (Mo-
JIyJIH)» U U3ydaeTcs CTYJISHTAMH JIHEBHOTO OT/esieHus (paKkylbTeTa HAHO- U OUOMe-
JMUUHCKUX Texnonorui CI'Y, oOyuatommmucs no nHanpasienuto 11.03.04  «Dnek-
TPOHUKA W HAHOXJIEKTPOHMKaA» (NMpoduiib noarotoBku «lIpudopsl MHKpo- M HaHO-
DJIEKTPOHUKH, METOJIbl U3MEPEHHUSI MUKPO- U HAHOCUCTEM»), B TeueHue 4 y4eOHOTro
cemecTpa. Marepuan IUCLMILUIMHBL OIUPACTCs HA paHee NMPUOOpeTeHHbIe CTYIeHTaMU
3HAHUs 110 (HM3MKE, MaTeMaTHKe, IPUHLKIAM PACIIMPEHUs] CTAHAaPTHBIX MPUKIAl-
HBIX [IPOIrPaMM, MPUHLMIIAM XPAHEHHUsI, YIIPABJIEHUSI U COXPAHEHHs JaHHBLIX, HHKe-
HEPHOU M KOMIILIOTEPHOH I'pauKe U MOJIrOTABIMBAET K HU3YYEHHUIO JUCIMITIUH: «Oc-
HOBBI MaTEeMaTHYECKOI0 MOJEIMPOBAHUS B TBEPAOTEIbLHON 31eKTpoHuKe», «CoBpe-
MEHHBIC aCTIeKThl MHKEHEPHOH JEATEbHOCTH B YCJIOBUSIX HAYKOEMKOI'O IPOU3BOICT-
Bay, «KoMIbroTepHOE MOJIeIMPOBaHKE, PACUET U MTPOEKTUPOBAHME MUKPO- U HAHOCH-
CTEeMY.

3. Komnerenuun oGy4aromerocsi, popmupyembie B pe3yJbTare
OCBOCHHUSI I CHHIIIIHHbI
B pesynbrare ocBoeHus qucuurinibl «l [pumeneHue MaTeMaTHYECKUX TAKETOB
B MMKPO- W HAHODJIEKTPOHHUKE» (opMUpYIOTCS cienytomne komrerenmuu: OITK-6,
OI'lK-7, OIK-9

OIK-6. CrocoOHOCTb OCYLIECTBIISATH [MOUCK, XpaHeHue, o0paboTKy W aHaIu3
MH()OPMALIMK M3 PA3IMUYHBIX UCTOYHMKOB ¥ 0a3 JaHHbBIX, PEJACTABIATL ee B Tpedye-
MOM (opmaTe C HMCIOJb30BaHUEM HH(DOPMALMOHHBIX, KOMIILIOTEPHBIX M CETEBbIX
texHojorui. Komnerenuus OIIK-6 dpopmupyercst B wactu ymeHus 00paboTKu dKcre-
PUMEHTATbHBIX JAaHHBIX, [IOJIyYEHHBIX B paMKkaX HaydHOH paboThl (KypCcOBOW paboOThI
CTY/ICHTA, BBIIYCKHOM KBaJIM(DPUKAIIMOHHONW pabOThI), C MOMOUIBIO SI3bIKOB IPOTPAM-
MUPOBAHHSI.



OI'lK-7. CrtocoOHOCTh YUUTHIBATH COBPEMEHHBIC TECHACHIIMU PA3BUTHUS JJIEKTPO-
HUKH, U3MEPUTEIIbHON M BBIUYMCIMUTEIbHON TEXHUKH, HH(MOPMALIMOHHBIX TEXHOJIOIUH
B CBOEH NpohecCHoHaTbLHOM JIesTeJIbHOCTH.
OI1K-9. CriocoOHOCTh UCIOIH30BaTh HABBIKK PadOThl ¢ KOMIIBIOTEPOM, BIAAETh
MeToJaMi MH(GOPMAIMOHHBIX TEXHOJIOTHH, cO0JI0/1aTh OCHOBHbIE TPeOOBaHUS WH-
dbopMallMOHHOHN 0e3011acCHOCTH

B pesynbTaTe 0OCBOCHUS AUCLMILIMHBI O0YUYAIOMHACS CTYAEHT AO0JKEH:

4. CTpyKTypa H cojiepKaHHe AHCHHIITHHbI

3HaTh TexHoJoruio padorsl Ha [IK B coBpeMEeHHBIX ONEpalMOHHBLIX Cpejax, Ooc-
HOBHBIE METOJIbI Pa3pabOTKU aJFOPUTMOB U MPOrpamm, CTPYKTYpPbl JaHHBIX, HC-
MOJTB3yeMble JUIsl TIPE/ICTABICHUsI TUITOBBIX HH(OPMALMOHHBIX OOBEKTOB, TUIIOBbIE
QJIITOPUTMbI 00Pa0OTKHU JIAaHHBIX, TEOPETHUYECKHE OCHOBBI COCTABIIEHUS IIPOIPAMMBbI
B MatemarudeckoMm nakere MathCAD, oneparopsl urenus u 3anucu ¢ailia, cop-
TUPOBKH JAaHHBIX, CIOCOOBI BU3yaIIM3aLUN JAHHBIX U PE3yJILTAThl PACYETOB,;

yMeTh pemniarh 3ajladyu 00paboTKH JIaHHBIX C MOMOIIbLIO COBPEMEHHBIX MH(pOpMa-
[IMOHHBIX CUCTEM;
BJIQJICTh METOJaMU TOCTPOCHUsI COBPEMEHHBIX IIPOOJIEMHO-OPUEHTHPOBAHHBIX
NPUKJIAJHBIX HHOOPMALIMOHHBIX CUCTEM B MUKPO- U HAaHODJIEKTPOHHUKE, OCHOBaMU
nporpaMMHUpOBaHus B MaTeMaTtndeckoMm nakere MathCAD.

Obu1ast TpyA0EMKOCTh JUCHUIIIMHBI COCTABIISIET 3 3aueTHble e IuHULbL, 108 yacos.

ITo L[aHHOI\/JI JAUCHUINIMHE MMPCAYCMOTPEHO BbIITOJIHCHHC KprOBOfI pa6OTI>I.

Buabl yuedHoit paboTsl,

®opmbl TekyLIe-
ro KOHTPOJIsl yc-
neBaemMocTH (no

No Paznen ancunnianubl Ce- Henensn BKJ/II04Yasi CAMOCTOSITE/IbHY 10 Heoenam cemecm-
n/n mecTp ceme- padoTy CTYAEHTOB H TPy10€M- pa)
cTpa KOCTb (B Yacax) ®opmbl npome-
KYTOYHOM aTTe-
CTauMM (no ceme-
cmpam)
Jlexk | Jlab [1p CPC

b Beenenue. llonsTtue uHTer- 4 = 1 & 4|00 W SgHGT
pPUPOBAHHOW Cpejibl  paspa- G pasmsy
OOTKM Ha NpUMEpe MaTema-

THYECKOI'O IHaxkeTa
MathCAD.

2. | CpencrBa BU3yalu3alllyi Ma- 4 5-9 3 4 8 | Ompoc u 3auer
TEMATHYCCKOT' O [TakeTa 10 pasaeiy
MathCAD.

3. | Bcrpoennsie ¢yukuuu. Pe- - 10-13 4 8 13 | Onpoc u 3avet
LHIEHHE YpaBHEHHUM U CIEeK- o pazzeny.
TpaJIbHBIN aHaIU3. [IpoBepka BBbI-

MOJTHEHUST KYp-
COBBIX padOT




4. | L{UKJIBI. [Toanporpammel. 4 14-17 4 8 Omnpoc u 3adet
JlonoaHUTEIbHBIE  BO3MOXK- 0 pazJieny.
HOCTH MAaTreMaTH4ecKoro Ina- KonTtponabHas
kera MathCAD pabora

TectupoBanue
Uroro: 17 12 22 DK3aMeH.

3a4yéT C OuEeH-
KO II0 Kypco-
BOH pabote

Coaep:xkaHue AMCUUIIIHHBI
Tema 1. Beenenue. [lonstre MHTErpUpOBaHHON cpe/ibl pazpabOTKK Ha MpuMepe ma-

tematuueckoro nakera MathCAD. Tlousitue nporpammel. CTpyKTypa IporpaMMbl B

matematudeckom nakere MathCAD. Tunel naHubix. ApupmMernyeckue u airedpau-

HYECKHUE Ollepaluu. CuHTaxkcuc

Tema 2. Cpencra Busyanuzauuu marematudeckoro nakera MathCAD. Iloctpoenue

Fpa(l)I/IKOB Ha ITJIOCKOCTH B HeKapTOBOﬁ H HOHHpHOﬁ CUCTEMAX KOOPJAHHAT. HOCTpOG-

HHUe rpa)MKOB B TPEXMEPHOM IPOCTPAHCTBE: TOBEPXHOCTH, BEKTOPHbBIE OIS,

Tema 3. Berpoennble GyHKIMU. DyHKINMM JUISL pellieHUs anreOpandecKux ypaBHeHHUH

U CHUCTEM ypaBHeHMH. Pelllenne TpaHcleHeHTHLIX ypaBHeHUH. Pelienue nuddepen-

OHUaJIbHBIX ypaBI—IeHI/IfI. CHGKTp&HbHBIfI aHaJlns.

Tema 4. {uxuel. [Toanporpammel. JlomoaHUTeIbHBIE BO3MOKHOCTH MaTEMATHIECKO-

ro nakera MathCAD: pabora ¢ JaHHBIMM BO BHELIHUX (aiiiax, HHTErpaius ¢ Apyru-

MU IIPHITOKCHUAMMU.

Ilepeuenn naboparopubix pador

1. JlabGopaTtopHas padota Nel. 3HakoMcTBO ¢ MateMatudeckum rmaketom MathCAD.
2. JlaGoparopHast pabora Ne2. Maremarudeckue orneparnund 1 QyHKIHK B MaTeMaTH-

yeckoM rakete MathCAD.

3. Jlaboparophast pabGora Ne3. JIBymepHbic ¥ TpexmepHbie rpadukn GYHKIHUNA B Ma-

teMmatuyeckom nakere MathCAD.

4. JlabopartopHas padorta Ned. Perienue ajreOpanueckux ypaBHEHHH W HEPABEHCTB U

UX cUCcTeM B MaTeMartudeckom nakere MathCAD.

5. JlaGopatopnast paGora NoS. Perierivie nuddepeHuuanbHbiX YpaBHEHHH U UX CHC-

TeM B MateMatuueckoM nakere MathCAD.

6. JlabopatopHast pabora Ne6. Bexkrtopa u MaTpuilbl B MaTeMaTHYECKOM I1aKeTe

MathCAD.

7. JlaboparopHast pabora No7. Onepaliuu MHTEIPUPOBAHUSI B MATEMATUUYECKOM I1aKe-

te MathCAD.




8. JlaboparopHast pabora Ne®. Jloruueckue orepaTtopbl B MareMaTHYECKOM IaKeTe
MathCAD.

9. Jlabopatophasi padora Ne9. CUMBOJIbHBIC BBIYMUCICHUSI B MAaTEeMaTHUYECKOM ITaKeTe
MathCAD.

10.JIaboparopHast padora NelO. IlporpammupoBanue B MareMaTUYECKOM IaKeTe
MathCAD.

11.JIaGoparopuasi padora Nell. Pabora ¢ BHEUIHUMU JJAHHBIMA B MaTeMaTUYECKOM
nakere MathCAD.

12.JIaboparopnas padora Nel2. Cratucrtuueckass oOpadoTka B MareMaTHYeCKOM Ia-
kete MathCAD.

13.JIaboparopnas padora Nol3. Yucnennoe nuddepeHunpoBaHue B MaTeMaTHYECKOM
nakere MathCAD.

14.JlaboparopHast padota Nel4. Oypre-aHanuz B maremaruueckoM nakere MathCAD.

15.JIaboparopnas padora Nel5. O6padoTka n3o0pakeHUi B MaTeMaTUYECKOM IaKeTe
MathCAD..

16.JIaboparopuast padora Nel6. JlonosHUTE/IbHbBIE BO3MOKHOCTH MATEMaTHYECKOrO
nakera MathCAD.

5. O6pa3oBareibHbIe TEXHOJIOIMH
B npenonasanuu jucuuiuiuiel «lIpumenenue MmareMaruyecKux MakeToB B MUK-
PO- U HAHORJIEKTPOHUKE» UCIIOJIB3YIOTCS CIeAyIole 00pa3oBaTebHbIE TEXHOIOIMU:
e HMudopmallmoHHO-KOMMYHHUKAMOHHbIE TEXHOJIOTUH
e [IpoekTHble METOAbI OOyUEHHUS
e cciieioBaresibCKUE METO/Ibl B O0YUCHUHU
e [IpoOiiemHOE 00OyUYeHUe
JlaGopaTopHble 3aHsATHsI TPOBOASITCS B MHTEepakTUBHOU (hopme. [IpoBoaurcs 00-
CY)KJIEHHE TI'PYIIION CTYJIEHTOB ITyTEH pelIeHMsl 3a/laud, cocTaBieHue 0a3bl JaHHbIX,
BapUaHThl cocTaBiieHust 3arpoca. [lpu nposenenun 3ausituil ucrioas3yrores [IK u nn-
TE€paKTUBHAsI JIOCKA.

Yei0BHs1 00y4eHHsI HHBAJIH/I0B H JIMI ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMH 3/10-
pPOBbSI:

- IIpEJIOCTaBJIEHUE MHBAJIMIAAM 110 3PEHHUIO0 WK CJIA00BUJISIIIIMM BO3MOKHOCTEH
UCII0JIb30BaTh KPYHO(MOPMATHBIE HAMJISIIHbIE MaTEPHAIb;

- OpraHu3alus KOJUIEKTUBHBIX 3aHSITUM B CTYJACHYECKUX IPYyIIax ¢ LeJbl OKa-
3aHMUS TTOMOLIM B I0JyYeHUHU MH(OPMALUU UHBAIM/AM W JIMLAM C OrpaHUYEHHBIMH
BO3MOKHOCTSIMH 110 3/10pPOBbIO;

- NIPOBEJIEHUE MHJMBUIAYIBHBIX KOPPEKUMOHHBIX KOHCYJbTALUMUMU ISl UHBAJIU-
JIOB U JIUL C OIPAaHUYECHHBIMU BO3MOKHOCTSIMH 3/10POBbSI.

- UCIIOJIb30BAHUE UH/IMBUYJILHBIX I'PaPUKOB 00yUeHUsI
- UCIOJIb30BaHUE JINCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIUH



6. YdeGHo-meTo/lMYecKOe oDecrevdeHne caMOCTOSITe/IbHON PaGOThI CTY/ICHTOB.
Ouenounble cpeacTBa ISl TEKYIEro KOHTPOJISI yCIEeBAEMOCTH, POMEKYTOUHO
aTTECTAllMH MO0 UTOraM OCBOEHUSI TUCHUNIHHBI

CamocTosiTelbHasl BHCAYAMTOPHAs pa60'ra CTYACHTOB IIO0 AWMCHUIIIIMHE IIPOBO-
JAUTCS B TECYEHHUE BCEIO y‘{€6HOI‘O CeMeCTpa M 3aKJI04YaeTCst B YTEHUU U HU3YYCHHUH JIHU-
TEpAaTypbl, HIOATOTOBKE K 3aHSITUIM, B BbLIIIOJHEHUHU 3aJ1aHUU npenoaaBareis, pa60Te
B KOMIILFOTEPHOM KJ1acCe HJIHU oubnuorexe.

Pexomennyercs:

- IIPY MOJATOTOBKE K J1IA0OPATOPHBIM 3aHATHAM TILHATEIbHO H3y4aTh TeMYy Ipe/l-
CTOSILIETO 3aHATHs, 3a]1aBaTh YTOYHSIOILME BOIIPOCHI IPENOIABATENO H JIEKYPHOMY
MHIKEHEPY, MOAr0TaBIuBaAThL pedepaThl U COOOIIECHUS;

- 3a/1aHus1, KOTOPBIC JArOTCs MPEerojiaBaTelieM BO BPeMs 3aHSITHH 110 OT/AEIbHbIM
BOIIPOCaM, 00sI3aTeNbHBI ISl BBIIOJIHEHUS, U KAYECTBO MX BBINOJHEHUS OyJzietT mpoBe-
PATBCS BO BpEMsI 3a4eTa.

Ilepevenn 3apanuii camocTosTeILHOI PaboThI, NpeiaraeMbIX CTYJIEHTAM B X0/1€
J1a00PaTOPHBIX 3aAHSITHI:

I. Ocnosubie Bo3moxHnocTH naketra MathCAD. Perenue anreGpandeckix ypaBHe-
HHUA Pa3IMYHbIMM METO/IaMH, CPABHEHHUE PE3YJIbTATOB.

2. OcHoBuble BozsmoxkHOCTH naketa MathCAD. Petenne anddepeHunambHbix ypas-
HEHHMH pa3jInYHbIMU METO/IaMU, CPABHEHUE PE3YJILTATOB.

3. OcHoBuble Bo3moxHocTH naketa MathCAD. Peuienne MaTpUUHbIX ypaBHEHHIA,
peasnzanust metonos ['aycca u Kpamepa.

4. OcHosuble Bo3smoxkHOCTH nakera MathCAD. puMenenye BCTPOCHHBIX byHKIUH.

5. OcnoBHble Bo3MokHOCTH Taketa MathCAD. Haxox/leHne CIOKHBIX [TPOU3BO/I-
HBIX U UHTETPaJoOB.

6. OcnoBubie BosMoskHOCTH Taketa MathCAD. Jloruueckue oneparopsl, perenue
HEPaBEHCTB.

7. OcHoBHbIe Bo3MoxkHOCTH nTakeTa MathCAD. IlpyMeHeHne CUMBOJIBHBIX BbIYUCIIE-
HUH B a/ireOpandecKuX U MaTPUUYHBIX Ollepalusx

8. OcHosHble Bo3MokHOCTH MTakeTa MathCAD. Iporpammuposatue. Lnkiibi,

9. OcHosHble Bo3MOXkHOCTH 1aketa MathCAD. Pa6ota ¢ ¢aitiamu.

10.OcHoBHbIe BosmoxHOCTH naketa MathCAD. Iloctpoenue u peJakTUpOBaHUE Ipa-
(UKOB HYHKIIHHA.

I'T. lononuurenbuble Bosmoxknocty nakera MathCAD. Co3jlanue TpexMepHbIX rpa-
(HKOB MOBEPXHOCTEH BTOPOIO MOPSI/IKA.

12. lononuurenbuble BosmoxkHocTy nakera MathCAD. Co3jlanne MHOrOrpaHHUKOB.

13. Jlononuurenshbie Bo3Moxknoctu nakera MathCAD. Cosnanue AHUMUPOBAHHOTO
BU/ICOPOJIMKA JIBYMEPHOU U TPEXMEPHOH (BYHKIIMH.

14. JlononuurenbHble Bo3MokHOCTH nakeTa MathCAD. HaxoskaeHue ruioraiei ¢bu-
Typ, OrPAaHHUYEHHBIX IPahUKaAMU HECKOIBKUX ()YHKIMHA.



15. Jlonosnuutensuble BO3MOKHOCTH naketa MathCAD. Ucnosib30BaHue 31eMeHTOR
byseBckoit anreOpel U1s co31aHmst TapaMeTPUYECKH 3alaHHbIX QYHKIINH.

16./lononnutensHbie Bo3mokHocTH nakera MathCAD. Pelienne mareMaTHuecKux
YpaBHEHUI B CUMBOJIBHOM BHJIE.

17. Jononuurenpable Bo3MokHocTH nmaketa MathCAD. Haxoxienue IKCTPEMYMOB
GyHKIHN.

18. lonosHuTenbHble Bo3MoxkHOCTH naketa MathCAD. Pelenne kpaeBbix 3a1ad.

19. lononnutenbHbie Bo3MokHOCTH naketa MathCAD. Mcnoib30Banus 21eMeHTOB
YIPaBJICHUsI ISl CO3/1aHUs] HHTEPAKTUBHBIX POTPAMM.

20.Bosmosxknoctu nakera MathCAD jis anaimsa SKkcriepuMeHTalIbHBIX JAHHBIX. Dy-
pbe npeodpazoBaHue.

21.Bosmoxknoctn nakera MathCAD juist ananusa S5KcriepuMeHTANbHBIX TAHHbIX.
Beiisner npeobpazosanue.

22.Bosmoxnoctu naxera MathCAD juist aHainza KCliepuMeHTalbHbIX JaHHbiX. CTa-
THCTHYeCKas 00padoTKa.

23.Bosmorxknoctn nakera MathCAD jist anann3za sKCliepUMeHTalbHBIX TaHHBIX. Per-
peccust, UHTEPIOJISILIMS, AllITPOKCUMAIMSI.

24.Bosmosknoctn nakera MathCAD juist anaimsa S5KcriepuMeHTaIbHBIX IaHHbIX.
Yucnennoe nupdepennmposanue.

25.Bo3moxnoctn nakera MathCAD juis ananusa S5KCHepUMEHTAIBHBIX JIAHHbIX.
AHau3 U300pakeHUH.

26.Bosmoknoctn nakera MathCAD juist ananusa sKcrepiMMeHTalIbHBIX AaHHbIX. CO3-
JIaHHUE MOJIBb30BATENIbCKUX TTOITPOTPAMM.

27.IlpuMeHeHre MaTeMaTH4eCKOro MO/IeJIMPOBAHUS [IPH PelIeHHH (U3HYECKHX 3a-
Aad. 3amada o reine, OPOLICHHOM I0J1 YIJIOM K TOPU3OHTY.

28.IlprMeHenre MaTeMaTHYECKOIO MOJICMPOBAHUS [PU PelieHHH QH3HYECKIX 3a-
nad. ITocrpoenne nukia Kapuo.

29.llpumMeHeHre MaTeMaTHYECKOr0 MOJIeJMPOBAHUS IPU PelieHHH QH3HYecKIX 3a-
nad. Ypasnenus Kupxroga st snexrpuueckoil nenu.

30.1IpuMeHene MaTEMaTHYCCKOTO MOJICMPOBAHMS T1PH PEIICHUH (QH3HYeCKUX 3a-
nadq. Pacyer nudpakmOHHON KapTHHBI.

31.IIpumeHenre MaTEMAaTHYECKOTO MOJIENMPOBAHUS TIPH PEleHHH (PH3HYECKUX 3a-
Jad. AHanu3 paboTsl KosedaTeIbHOTO KOHTYPA.

32.Ilpumenenne MaTeMaTHYECKOrO MO/IeIMPOBAHMS TIPU PELLCHNH 3a/a4 MUKpO- U
HAHOSJIEKTPOHUKH. MoJie/iupoBanue (pU3MYECKHUX [POLIECCOB B P-N MEpexo/ie.

33.1IpumMeHeHne MaTEMATHYECKOTO MOICIMPOBAHHS [IPU PELEHUH 3a1ad MUKPO- U
HaHOSJIEKTPOHUKH. MoJle/iMpoBaHne (GU3MUECKHX [IPOLIECCOB B IeTeporiepexoe.

34.IlpuMeHeHne MaTEMATHYECKOIO MOJICIMPOBAHMS [IPU PeLlIeHUH 3a1a4 MUKPO- U
HaHOJJIEKTPOHUKH. [locTpoeHne BobTaMIIepHBIX XapaKTEPUCTUK MOJTYIPOBO IHU-
KOBOI'O JIMO/IA.

35.1Ipumenenne MaTeMaTHYECKOrO MOJENMPOBAHHUS [IPH PEIeHHH 3a/ad MUKPO- U
HaHOJIEKTPOHUKH. [ locTpoeHne BosIbTaMIIepHBIX XapaKTePUCTUK TYHHEIBHOIO
JMo/a.

36.1IprMenenre MaTeMaTHUECKOro MOJICJMPOBAHHUS TIPU PEILIEHUH 3a/1a4 MUKPO- |
HaHODJICKTPOHHUKH. [locTpoeHne BosbTaMIIepHbIX XapakTepuCTHK Jioa [ aHHa.



37.IlpuMeHeHHe MAaTEeMATHUYECKOr0 MOJICJIMPOBAHUS [IPH PELUICHUH 3a/1a4 MUKPO- U
HAHODJIEKTPOHUKH. [TocTpoeHre BXOIHBIX U BBIXOHBIX XapaKTePUCTUK OUIIOJISP-
HOI'O TpaH3MUCTOpa.

38.IlpuMeHeHHe MAaTEMATHUYECKOIO MO/IeIMPOBAHMS IIPU PELUCHUH 3a/1a4 MUKPO- U
HAHOAJIEKTPOHHUKH. [TocTpoeHre BXOHBIX U BBIXOAHBIX XapPAKTEPUCTHUK IT0JIEBOTO
TpaH3UCTOPA.

39.ITpuMeHeHHe MAaTEMATHUYeCKOI0 MOJICIIMPOBAHUS [IPY PELUIECHUH 3a1a4 MUKPO- U
HAHORJIEKTPOHUKHK. MojieiMpoBaH1e TYHHEILHOIO [1epexoa 2IeKTpOHa CKBO3b
MOTEeHIUAJIbHbINA Oapbep.

40.ITprMeHeHHe MAaTEMATHYECKOI0 MOJICJIUPOBAHUS [IPY PELICHUH 3a/1a4 MUKPO- U
HAHOZJIEKTPOHUKH. Pacyer MiIoTHOCTH COCTOSIHUN KBAHTOBOPA3MEPHBIX CHCTEM.

IIpumepHbIil nepevyedb NpeaaraeMbiX TeM KypCOBbIX padoT:

1. HccienoBanue 3J1eMEHTOB, IPUOOPOB U MATEPUAIOB HAHODJIEKTPOHUKH

2. PacyeT sHepreTMUECKUX XapaKTepPUCTUK KBAHTOBBIX SIM, HUTEH U TOYEK

3. Pacder mapameTpoB (pyHKUHOHAIBHBIX MAaTEPUAIOB HAHOIJIEKTPOHHUKH

4. HccnenoBaHue U pacyeT napaMeTpoB KOMIIO3UTOB U HAHOKOMIIO3UTOB /Il MHKPO

Y HaHORJIEKTPOHUKH

DnekTpodU3znuecKne CBOMCTBA KUJIKUX KPUCTAIIOB

OnTruyeckue OMOCEHCOPBI

7. Pacuer 1 3KClIepUMEHTAIbHOE HUCClIe/IOBAHUE aMILIMTYAHO-4aCTOTHBIX XapaKTepH-
CTHK IMOJYIIPOBOAHUKOBBIX CTpYKTYp Ha CBY

8. MeTtoabl U3MepeHus MOJSPHBIX IUIJIEKTPUKOB

9. MUKpO3JIEKTPOHHbIE YCTPOUCTBA HA KBAHTOBO-Pa3MEPHBIX CTPYKTYpax

10.PaninoBOIHOBbBIE METObI U3MEPEHHUS MATEPHAJIOB

11.MccnenoBanue XapakTepUCTUK 30HAOBBIX MHUKPOCKOIOB I JIMArHOCTUKKA HAHO-
CTPYKTYpP U HAHOMATEPHAJIOB

12. AHaau3 padboThl pa3IMUHBIX TUITOB 30H/I0B OJIMKHEIOJIEBBIX MUKPOCKOIIOB

13.3MepeHre MUKPO — M HAHOCMEILIEHMHM C IMOMOUIbIO JIa3€PHBIX H3MEPUTEJIbHBIX
CUCTEM

14.Pacuer napameTpoB MarHUMTHbIX KHJIKOCTEH

15.Pacuet u sxcriepuMenTaibHoe uccienqoBanue CBY hoToHHBIX KpUCTALIIOB

16./lusnexrpuyueckue CBOMCTBA MaTepUAJIOB DJIEKTPOHHON TEXHUKH

17.AHanu3 251eKTPOPU3UUECKUX CBOUCTB YIJICPOAHBIX HAHOCTPYKTYP

18.VccieioBanme aKyCTOdIEKTPUUECKUX XapaKTepPUCTUK (epPOMArHUTHBIX KOJIOH-
JI0B

19.AHanu3 BO3MOKHOCTCH TEIJIOBU3MOHHON TEXHUKH IIPH OLIEHKE [1apaMeTpOB IeMo-
JIMHAMUKH

20.Pacuer mapaMeTpoB JbIXaHUS U cepaieOreH s 1o curuany paanososHosoro CBY-
aBTOJIMHA

21.ABTOJIMHBI C TOKOBOW MOJ1yJIsILIMEN

22 .Pacuet napamerpos pezonaropos CBY-nunanaszona

23.IToaynpoBOIHUKOBBIE JIa3epbl HA KBAHTOBO-P3MEPHbBIX CTPYKTypax

24 Uccnenosanue xapakrepuctTuk KMOII-Tpan3ucTopoB /s CO3aHUsT TPOUYHOIO
JIOTUYECKOI'0 3JIeMEHTa

N D



KypcoBble paOOThI BBIIOIHSIIOTCS O/ PYKOBOJICTBOM IperofaBarTesisi U 10 KHBI
cozlepKaTh IJIEMEHThI JIMTEPATYpPHOro 0030pa 110 TeMe, OMNUCAHUE MPOBOJAUMBIX HC-
CJIEZJOBAHUM U UX pe3yJibTaThl, aHAJIM3 [10JYUYEHHbIX pe3ylibTaToB. KypcoBbie paboThl
CJIElyeT BBINIOJHSTH B TEUEHUE BCEr0 cemMecTpa ¢ MNepuoIMYecKUM 00CYKICHUEM pe-
3yJbTATOB C PYKOBOJAUTEIIEM.

OueHKa MoJIydeHHBIX CTY/ICHTAMM 3HaHUH MPOBOJAUTHCS B (DOPME TECTUPOBAHMUS
[10 BCeMy MaTepuasly AaHHOro Kypca. /lJisi BBIIOJHEHUS! TeCTOBbIX 3aJaHUM CTYIEH-
TaM MOTPeOYyeTCsl IPOBECTU aHaIU3 YYeOHOMU JIMTepaTyphbl MO UCIIOJIb3YEeMOMY [aKeTy
[IPUKIIQIHBIX MAaTeMaTHUYECKUX [IPOrpaMM.
TecToBble 3a1aHUs 1151 OUCHHBAHUS NOJYYEHHBIX CTYAeHTAMHU 3HAHHM:

Tect Nel

1. Kakas maHesib CllyKUT JUIsl BCTaBKH MaTreMaTHU4eCKUX CUMBOJIOB M OIIEPATOPOB B
JIOKYMEHTBI?

a) Formatting (PopmartupoBanue)

6) Math (Maremaruka)

B) Recources (/lonosHuTebHbIe pecypchl)

r) Controls (KoHTpoJib)

1) Controls (KonTtpouib)

e) Standard (CrannaprHasi)

2. Ha xako#i naHeyy pacroJioyKeHbl OnepaTopbl IPUCBOCHUS 3HAUYCHUN U BBIBOJIA pe-
3yJbTaTOB pacyera?

a) Matrix (Marpuia)

0) Calculus (Berumcienusi)

B) Symbolics (CumBoiinka)

r) Boolean (bysesbl oreparopsr)

n) Evaluation (Ouenka)

e) Graph (I'pacdux)

3. Kak BBecTH B MaTeMaTUUYECKOEe BbIpaKeHUE JIATUHCKUE LIU(PPHI?
a) ¢ noMolLLbIo NaHenan uHeTpymeHnToB Greek (I peveckue CHMBOJIBI)
0) ¢ momokio nanesw nanenu Calculator

B) HaOUpaTh Ha KJlaBUaType

) komanao0# Insert / Function

4. Ha xakoii 1aHeiid pacrosioxkeHbl apudMeTnieckue ornepaTopsl?
a) Matrix Toolbar

0) Graph Toolbar

B) Evaluation Toolbar

r) Greek Symbol Toolbar

n) Calculator Toolbar

5. Kakyo KomaH/ 1y HY’KHO BbIOpaTh, YTOObI BBIITOJHUTH CUMBOJIbHYIO OLIEHKY?



a) Symbolics — Evaluation Style
0) Symbolics — Simplify

B) Symbolics — Collect

r) Symbolics — Evaluate

1) Symbolics — Expand

6. Kakyio Koman1y Hy’KHO BbIOpaTh, 4TOOBI Pa3JIOKUTh HA MHOKHUTENHM OTHHOMbL?
a) Symbolics — Transform

0) Symbolics — Simplify

B) Symbolics — Collect

r) Symbolics — Evaluate

1) Symbolics — Factor

7. Kakue jeficTBUsl HEOOXO0AMMO IPO/iesiaTh, 4TOObI PA3JIOKUTH BEIPAKEHHE Ha po-
cTeime 1poou?

a) Symbolics — Variable —Solve

0) Symbolics — Variable —Substitute

B) Symbolics — Variable —Differentiate

r) Symbolics — Variable —Integriate

1) Symbolics — Variable —Convert to Partial Fraction

8. Kakoii komMOuHal1ei K1aBuil BbI3bIBaeTCs 11a0I0H MATPHLI?
a) Ctrl+v

0) Ctrl+m

B) Alttv

r) Alt+m

9. Kakoe 3nauenue umeer nepemennas ORIGIN, eciu NEPBbLIN 3JIEMEHT MaTPULbI a;;?
a)-1

0) 0

B) |

r)ll

10. Kakast u3 Gynkiumit ne npenasHadena Jisi COpTHPOBKH BEKTOPOB 1 marpui’?
a) sort(v)

0) reverse(v)

B) csort(M,1)

r) rsort(M,i)

1) submatrix(A, irows, jrows, icols, jcols)

I'1. Kakas n3 QyHKumnii npejinasnauena st BBIYUCICHHS COOCTBEHHbIX YKCe) Marpu-
b7

a) submatrix

0) eigenvals

B) eigenvecs



r) stack
1) augment

12. Kakast GyHKUMS HCTIONBb3YeTCs JUIs HAXOMKACHHS IPUOIMKEHHOTO PELIeHHST YPaB-
HeHuUs?

a) root

0) polyroot

B) find

r) minner

13. Yro raxoe K B hyHKIME 115t HaXOx/eHUs KOPHEH momHoMa polyroots(K)?
a) MOJMHOM Y(X)

0) IMana3oH 3HAYCHHI apryMeHTa X

B) BEKTOP KO(QMUIIMEHTOB MOJIMHOMA, HAYMHAsI CO CBOOOJIHOTO 4iieHa

14. Kakyto U3 QyHKUMI HEeJIB3st HCITOJIB30BATh IS PElleHNs] YPABHEHHUs?
a) root

0) polyroot

B) numol

1) find

15. Kax Bbiryisaut obpatienue Kk QyHKUNK 1T pElLieHHs OHOIO YpaBHEHHUS?
a) Odersolve(x,xk,n)

0) Odersolve((BekTop UMeH HeU3BeCTHBIX ),X,XK,n)

B) Odersolve(x,n)

r) Odersolve(x)

16. Ipu ucrionb3oBanum Kakoil GyHKIMKM Hall/leHHOe pelleHue Oy IeT 6oliee TOUHbIM?
a) rktfixed

0) Rkadapt

B) Odersolve

r) Bulstoer

17. Yro siBnsieTcs pe3synbTaToM perenus ypaHenus Gynkuusmu rkfixed, Rkadapt,
Bulstoer?

a) MaTpuua

0) GyHKus

B) UMCJIO

I8. Kax HasbiBaeTcs ciocod arnmpokcumaliu, mpyu KOTOPOM arpoKCHUMHUPYOLLas
(QyHKLMS TPOXOJT Yepe3 BCe OIBITHbIC TOYKU?

a) CrilaykKMBaHUsl ¢ QUIIbTpalrei JaHHbIX

0) UHTEPMOJISIKs

B) perpeccust



19. Uro o3nauaer apryment B pyHKuuu interp(vs,X,Y,t)?
a) BEKTOP MEPBbIX IPOU3BOIHbIX

0) BEKTOP BTOPbIX ITPOU3BOJIHBIX

B) BEKTOP ONBITHBIX 3HAYEHHUH apryMeHTa

I') BEKTOP OIBITHBIX 3HAYeHUH QyHKUMH

20. Yro o3HauaeT n B 3anucu GyHKIUH regress(X,y,n)?

a) 3HaYeHHe apryMeHTa, PH KOTOPOM BBIYMCIISIETCS MHTEPHONMPYOLias (PyHKLHMsE
0) BEKTOP BTOPBIX ITPOU3BOJIHBIX

B) BEKTOp 3HAUEHUM aprymeHTa

I') CTeleHb alIlpPOKCUMUPYIOLIErO MOJMHOMA

1) BeKTOp KOA(P(MUIIMEHTOB JUIsl IOCTPOEHUS! AlIIPOKCUMHUPYIOLLETo MOJMHOMA

21. Kakue ¢pyukiun ucnonbsytor B MathCAD juist GyHKIMM perpeccuit O0IIEro BU-
na’?

a) loess

o) linfit

B) regress

r) genfit

1) BCE BBIIIE MEPEUUCIIEHHbIE

e)our

22. Yro Bo3Bpalaer GpyHKIus AMCKpeTHOro npeodpasosanus Pypoe cftt(y)?

a) koohdunmenTsl psiaia Pypbe BEKTOPa Y, COJEPKAILETO 2MIJIEMEHTOB

0) obparHoe aucKpeTHoe npeodpazoBanue Pypoe

B) K0 duuneHTHI psijia Dypbe BeKTOpa UM MacCHBa, COJIEPIKaIlMX KaK BEUIECTBEH-
HbI€, TAK ¥ KOMILJIEKCHBIE YMC1a

r) obparHoe npeodpazoBanue Oypbe BEKTOpa UK MATPHUILbI TAaHHbBIX

23. Kakas u3 QyHKUMI He CIY/KUT JUISL OLICHKH CBSA3H JBYX BEKTOPOB?
a) histogram(n,y)

0) stderr(A,B)

B) cvar(A,B)

r) corr(A,B)

24. Kaxast u3 GyHKUMH HCIOJIB3YETCst Ut pacyeTa MIOTHOCTH BEPOSTHOCTH?
a) p*(x,par)
0) d*(x,par)
B) q*(P,par)
r) r*(M,par)

25. Yro o3Hauaer n B 3anucu GyHkiuu histogram(n,data)?

a) YKCII0 MHTEPBAIOB, HA KOTOPbIE Pa30MBaeTCs AMAIa30H UCXOAHBIX JaHHbIX data
0) BEKTOp Ccepe/IMH HHTEPBAJIOB, Ha KOTOPbIE Pa30MBAETCs TMara30H HCXOIHbIX JaH-
HbIX data



B)YHMCIIO MONaJaHUH B KaX /bl CerMeHT, Ha KOTOpbIe pa30UBaeTCs AUara3oH HCXO/l-
HBIX JaHHBIX data

26. Kakast u3 pyHKUMH BO3BpallaeT JUCIIEPCHIO DJIEMEHTOB MaccuBa A?
a) var(A)

0) mean(A)

B) mode(A)

r) stdev(A)

27. Kakue ¢ynkuuun ucnosib3yor B MathCAD juist yHKImu perpeccun o0LIEero Bu-
na?

a) medsmooth(y,n)

0) ksmooth(x,y,n)

B) supsmooth(x,y)

Tect Ne2

1. C nomMouipio Kako# IaHed MPOMCXOJMT BCTaBKa I11a0JIOHOB HHTEIPUPOBAHMS,
AU depeHUMpOoBaHUs, CYyMMHUPOBAHUS?

a) Graph (I'paduk)

0) Evaluation (Orienka)

B) Matrix (Matpuua)

r) Calculus (Bbruncnenmust)

1) Boolean (bynessl oniepatopbr)

e) Symbolics (CumBosuka)

2. Yro takoe "+" B joxkymentre MathCAD?
a) Kypcop BBoJia

0) JIMHUK BBOJIa

B) MECTO3aMOJHUTEb CUMBOJIA

I') yKazaTesb MbIIIH

3. Kak BBecTH oneparop npucBanBaHus?

a) HaxarueMm KHonku Definition (IlpucBanBanne) Ha NaHeIM MHCTPYMEHTOB
Calculator (Kanpkyssitop)

0) mnaxaruem kuonku Definition (IlpucBanBanue) Ha AHEIHM HHCTPYMEHTOB
Evaluation (Beipakenust)

B) C MOMOILBIO KJIABUIIN <:>

I) J1OOBIM U3 MEPEUUCIIEHHBIX CIIOCOO0B

4. Kak pazMecTuTb Ha OJTHOM MadJioHe aBa rpaduka’

a) HaOpas Ha ocu Oy uMs 1epBOd (DYHKIIMH, HAKATH KJIABHUIIY 3aISITOM ¥ BIMCATD
UMsl BTOPOH (yHKIIMH

0) HabpaB Ha ocu Oy ums 1nepBoi GYHKIMU, HAXKATH KiIaBuiny Enter v Brmcarh uMs
BTOPOH (DYHKIHH



B) HaOpas Ha ocu Oy UMl 1epBOH (DYHKIMH, HAKATH KJIABULILY MTPOOE U BIIUCATH UMs
BTOPOW (hyHKLUU

r) nabpas Ha ocu Oy ums 11epBoi GyHKIIMK, HaxaTh KiaBuiny Page Down u BrucaTs
UMSsI BTOPOH (yHKITUH

5. Kakyro komaH1y Hy’KHO BbIOpaTh, YTOOBI YIIPOCTUTH BhIpaKeHue?
a) Symbolics — Evaluation Style

0) Symbolics — Simplify

B) Symbolics — Collect

r) Symbolics — Factor

1) Symbolics — Expand

6. Kakue jielicTBUS HEOOXOIMMO IPO/Ie/IaTh, YTOOBI BBITIOJIHUTE 3aMEHY I1epEMEHHOM?
a) Symbolics — Variable —Solve

0) Symbolics —Variable —Substitute

B) Symbolics — Variable —Differentiate

r) Symbolics — Variable —Integriate

1) Symbolics — Variable —Convert to Partial Fraction

9. Kakum coueraHneM KJIaBULI BBOJUTCSI CUMBOJIBHbINA 3HAK paBeHCTBA?
a) Ctrl+<.>

0) Ctrl+<=>

B) Alt+<>

r) Alt+<=>

10. Kaxo# kj1aBuilei MOKHO BBECTH HIKHHUIM HHIEKC JIeMeHTa MaTPUILbI?

11. Yro onpenensier pyuxius rows(M)?

a) YUCJIO CTOJIOIIOB B MACCHBE

0) MHJIEKC MOCIIEHEr0 MIEMEHTA B BEKTOpE

B) YMCJIO CTPOK B MacCHBE HJIM BEKTOPE

I') CyMMa JIMarOHaJIbHBIX dJIEMEHTOB KBaAPATHON MaTPHLIbI

12. Kakoli 3Ha40K HaJ0 BBIOpaTh Ha MaTeMATHYECKOM MaHen, 4TOObI BBIYUCIIUTD OI1-
pelelIuTeNb MaTpULbI??

a) M'

0) M|

B) M

13. B kaxoi popme MOXKHO 3amucars KomruiekcHoe yncio B MathCAD?
a) B 0OBIYHOM (B BHJIE CyMMBbI JICHCTBUTEILHON M MHUMMOM YyacTeil uucia)



0) B TPMTOHOMETPUUECKOI
B) B 9KCITOHEHIIMATBHOA
I') B JII0OOH M3 Bblilie IIePEYUCIICHHBIX

14. Kak u3MeHuTs cTrib 0TOOpaKeHust MaccuBa?
a) Format—Result

0) Format—Style

B) Format—Color

r) Format—Graph

15. Yro aBasieTcst pesynbratom BhlYMCICHHS GyHKIHH root?

a) YHUCIIOo

0) BeKkTOp

B) MaTpuiia

16. Kako# 13 3HaKOB HeJb3s MCHIOTB3OBATE BHYTPH 0JIOKa PELCHUs CHCTEMBI ypaB-
HEHUI?

a) <

0)>

B) =

17. Beibepure npasuisroe oOpalieHne K GpyHKIHH. ..
a) root(f(x),x,a,b)

0) root(f(x),x,a,b,x")

B) root(f(x),x)

r) root(x)

J)auB

e)aur

18. Kak BBecTH ¢ KJIAaBHATYPbl MHUMYIO €/IHHHMILY?
a) li

0) 1]

B) 1%

r) ¥

n)aub

19. Kakas u3 ¢ynxuuu peruaer YPABHEHHEC KaK C HaYaJIbHLIMH, TAK U C IPAHUYHBIMH
YCIOBUSIMU?

a) rkfixed

0) Rkadapt

B) Odersolve

r) Bulstoer

20. Yro Takoe D(x,y) B 3anucu byHKIMM rkfixed(y,x1,x2,m,D)?
a) BEKTOP HAYaIbHBIX yCIOBUIT pa3MepHOCTH n
0) BEKTOP ePBBIX IPOM3BOHBIX OT HEM3BECTHLLX GyHKUMN



B) YHCJIO TOYEK, B KOTOPBIX UILETCs IPUOIIMIKEHHOE pellleHNe
I') Ha4aJI0 UHTepBalia HHTEePUPOBAHUSI
J1) KOHEll MHTepBaJla HHTEPUPOBAHUS

21. BeiGepuTe npaBuibHYIO 3aruch oOpalienus K (YHKIMH JTHHEHHOMN UHTEPIIOJISI-
uuu?

a) linterp(x,y,t)

0) linterp(vs,X,Y,t)

B) interp(vs,X,Y,t)

r) interp(vs,X,Y,t)

22. C noMoublo Kakoi (QyHKIHH MOKHO BBIYMCIHTH MHTEPIIONUPYEMble 3HAUCHMUS
Cpasy BO BCeX y3Jlax CeTKu?

a) interp

0) predict

B) CreateMech

r) Bulstoer

23. Kakast QyHKLHs alNPOKCHMHUPYET MACCHUB JaHHBIX OTPE3KAMH HECKOJIBKUX TOJIH-
HOMOB?

a) loess

0) regress

B) interp

r) predict

n) linterp

24. Kakne yHKUMH JHCKpeTHOro npeobpaszosanus Mypbe UCITIOJIL3YIOT, €CJIM apry-
MEHTBI BEIICCTBEHHbIE U BEKTOP J@HHBIX UMEET 2M HJIEMEHTORB?

a) fft

0) ifft

B) cfft

r) icftt

J1) BCE BBILIE MIEPEYUCIICHHBIE

e)auo

25. Yro Bo3BpauaeT GpyHKIMS JUCKPETHOrO peobpasosanus Dypoe cftt(y)?
a) 2n(n-1esioe Yucso)

0) 2m(m-apobHoe uucio)

B) 2n+1(n-Lesnoe 4eTHOE YKCII0)

r) 2n-1(n-11ex0e 4YeTHOe YKCI0)

26. Kakue u3 pynximit ciryskar juist noctpoenus ructrorpamm?
a) histogram(n,data)

0) hist(int,data)

B) 00e PyHKIMH



27. Yro onpenenser LIMPUHY JOBEPUTEIILHOTO HHTEpBasa?

a) MJIOTHOCTh BEPOSITHOCTH
0) KBaHTHJIb pacripeesieHus
B) QYHKIMS paciipe/ieieHus
) IUcrepcus

Tekymias ouenka 1mosy4eHHbIX CTYJICHTAMH YMEHHH ¥ HABBIKOB IIPOBOAMTLCS B
(GopMe KOHTPOIILHOM paboThl. Yualnemycs HeoOXOIMMO PELIMTh TPH 3a1auyd KOH-
TPOJILHOK paboThl, 3aporpaMMHUPOBATh PELICHUE JAHHBIX 3a/a4 B [aKeTe MPUKIIa/l-
HBIX MaTeMaTHYECKUX IIPOrpamMm, MPOAEMOHCTPUPOBATH PE3YJIbTAT PELIEHUS WK €ro
BU3yaJIM3alMIO B BUJIE I'PAPUKOB U JHarPaMM.

IIpakTHYecKkne KOHTPOJIbLHbIC 32JaHHUST /ISl OLIEHHBAHUS TOJYYEHHBIX CTYy/1eH-
TAMH HABBIKOB H YMEHHI:

1. Pemmthb cucreMy Tpex ajareOpandeckux ypaBHEHHH B MATEMaTHUECKOM [1aKeTe
MathCAD

2. PewnTb cucTeMy ABYX aylreOpandecKuX ypaBHEHHH U 0JIHOIO HEPABEHCTBA B
MareMatudeckoM nakere MathCAD

3. Pemwmts quddepennumanbHoe ypaBHeHre B MareMaTudeckom nnakere MathCAD

4. Pewnth cucreMy auddepeHIraibHbIX YPABHEHUH B MATEMATHYECKOM [1aKeTe
MathCAD

5. PemnTh B CHMBOJIBHOM BH/IE KBa/[paTHOE YPABHEHUE B MATEMAaTHYECKOM ITaKe-
te MathCAD

6. Ornepanuu TpaHCIOHUPOBAHUSI, BEKTOPH3AIINH, HAXOK/ICHUS 0OpPaTHON MaTpH-
1bl, BBIJICTICHUSI T10/IMACCUBA, CTLIKOBKH MacCHBOB, HAaXOXK/CHHUSI IeTepPMUHAHTA
B MaTtemaruyeckom naxkere MathCAD.

7. BbIYMCIINTH HEONpeIe/IeHHbIH 1 ONpe/IeIeHHbIH HHTErPaibl, TIPOU3BOIHbIE
CJIOYKHBIX (DYHKLMH, HAHTH SKCTPEMYMBI CIIOKHBIX (DYHKIMN B MaTeMaTHye-
ckom nakere MathCAD.

8. 3amarh QYHKIHUIO C HCIONB30BAHUEM JIOTHYECKUX OTIEPATOPOB U MOCTPOUTD ee
rpaguk B MareMatuueckom rakere MathCAD..

9. CocTaBHUTb 110JIL30BATE/IBCKUE TIPOIPAMMBI B MATEMATUUECKOM TAKeTe
MathCAD: nosxck MMHMMaJILHOTO ¥ MAKCUMAILHOTO 3HAYEHHUS 10 MACCHBY,
HAXO0KJAECHUE CyMMbI DJIEMEHTOB MaCcCHBA.

10.CocTaBuTh 110J1b30BATENILCKHIE TIPOIPAMMBI B MATEMATHUECKOM [TaKeTe
MathCAD: nepecraHOBKa 31eMEHTOB MacCHBa, BblJIeJIeHHE [T0MACCHBA U3 3a-
JAHHOW MaTpUIbI.

11.Dypbe npeoOpazoBanust curuana B MateMaTudeckom rnakere MathCAD.

12.Beiipner npeoOpazoBanus curnaia B maremarnyeckom nakere MathCAD

13.ITocTpouts rucrorpammy u3obpaxkenus B mareMatuieckom rnaxkere MathCAD,
U3MEHHUTD €TI0 IPKOCTh, KOHTPACTHOCTH W HACHIIIEHHOCTb.
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1s
13.

14.
15.
l6.

1'%
18.

14.IIpoBecTH CTaTUCTUUECKYIO 00pabOTKY MACCHBA YKCIIEPUMEHTANILHBIX JaHHBIX
B matemarudeckoM nakere MathCAD: cuutarh JaHHbIe, pacCYUTaTh MaTEMa-
TUYECKOEe 0KMJIaHUE U JIUCIIEPCUIO, 3aIUCATh Pe3yJIbTaThl B (afi.

15.06paboTark MacCUB dKCIIEPUMEHTANBLHBIX JaHHBIX B MATEMaTHYECKOM MaKeTe
MathCAD. IlpoBecTy HHTEPIOISAIHIO [0 38 JAHHOMY MAaCCUBY 3HAaUeHMUI.

16.06paborark MaccuB IKCIEPUMEHTAIILHBIX JAHHLIX B MATEMAaTHUECKOM IaKeTe
MathCAD. I'lpoBectu perpeccuro 1o 3aJaHHOMY MacCHBY 3HaYeHHIl.

17.11posecTn uncienHoe audpepeHInpoBaHie MacCHBa 3HaY€HUI B MaTeMaTuye-
ckom nakere MathCAD.

18.ITocTpouts pabounii JIMCT ¢ HHTEPAKTUBHBIMH JIEMEHTAMM B MATEMATUUECKOM
nakere MathCAD nns perenust tuddepeHunanbHOro ypaBHeH s 1 BU3Yalli-
3allMK pe3ysibTaTOB pacyera.

19.I1ocTponTs aHUMUPOBAHHBIH JBYMEPHbIH rpapuk GyHKIMH B MATEMATUUECKOM
nakere MathCAD.

20.IToctpouTs TpexMepHbIIrpaduK MOBEPXHOCTH MapaMeTPUUECcKH 3a1aHHON
GyHKLMK B MaTematuieckom nakere MathCAD.

ITpomerxyrounas arrecraius NpoBOAUTCS B hopme dx3amena (4-i cemectp).

KouTpoabnbie BONpockl /Isl NPOBeAeHHsI IPOMEKYTOYHON aTTecTaAlHu
[Tousitne uHTErpUpOBaHHON Cpe/ibl pa3paboTKH Ha [PUMEpPE MaTEMaTHYeCKOro
nakera MathCAD.

[Tonstue nporpammel B Matemarudeckom rakere MathCAD.

Crpykrypa nporpammbl B matemaruueckom naxkere MathCAD. Cunrakcuc

Tunsl nanubIX B MaremartndeckoMm nakere MathCAD.

Apupmerndeckne ¥ anrebpanveckue oONepaludyd B NPOrpaMMe B MareMaTHue-
ckom nakere MathCAD.

[TocTpoenue rpagukoB Ha IIOCKOCTH B IEKAPTOBON CHUCTEME KOOP/IMHAT.
[locTpoenue rpadukoB Ha MIIOCKOCTH B MOJSIPHON CHCTEME KOOP/MHAT.
[locTpoenue rpadukoB B TpeXMEPHOM MPOCTPAHCTBE: OBEPXHOCTH.
[Toctpoenue rpagukoB B TpeXMEPHOM IPOCTPAHCTBE: BEKTOPHBIE MOJIS.
DOyHKUMK 71 PelIeHUs alreOpandeckuX YpaBHEHMI B MAaTeMaTHYeCKOM MaKeTe
MathCAD .

DYHKUUK [UIs PELICHUS] CHCTEM alre0panyecKuX ypaBHEHUH B MAaTeMATHUYECKOM
nakere MathCAD.

Pelienne TpaHcleHAEHTHBIX YpaBHEHHH B MaTeMaTiueckoM naxkete MathCAD.
Pemenne nudpdepeHnMaIbHbIX  ypaBHEHHIH B MareMaTHYeCKOM  [1aKeTe
MathCAD.

Pemenue cucreMm auddepeHnnanbHbIX YpaBHEHHI B MaTeMaTHUECKOM IaKeTe
MathCAD.

Orepain ¢ maccuBamMu. Bexropsl u Marpuibl. Pelienne MaTpudHbIX ypaBHe-
HUU.

HaxoxeHue nHTerpasioB v Npou3BOAHBIX B MaTeMaTHyeckoMm nakere MathCAD
OnemeHTh! byneBckoii anre6pel B Mmaremarudeckom nakere MathCAD
CuMBOJIbHBIE BBIYMCIICHUSI B MaTemMaThueckoM rakere MathCAD



19,
200,
21,
24,
23.

24.
25.

Berpoennsie pynkuuu B MaremarndeckoM nakere MathCAD.

CriekTpanibHbIi aHamu3 B MaremaTrueckoM raxkere MathCAD.

[{ukabl B MaTemaTudeckom nakere MathCAD.

[Honnporpammsl B Marematuueckom rnaxkete MathCAD.

DJIEMEHTBl CTATUCTHUYECKOH 00pabOTKM JIaHHBIX B MaTEMAaTHUECKOM IIaKeTe
MathCAD.

AHanu3 uzoOpaxeHuit B Marematudyeckom rnaxere MathCAD.

JlonoaHuTeabHbIE BO3MOXKHOCTH MaTeMaTHueckoro nakera MathCAD: pabora ¢
JAaHHBIMM BO BHEILIHMX (haiiyiax, MHTerpauus ¢ JpYyTrUMHU MPUIOKEHUSIMU, CO3/1a-
HUE aHUMAalMU, HHTEPAKTUBHBIX 3JIEMEHTOB YIIPABIICHMUSI.

7. Jlannble uist yueTra ycneBaemocTu cryaedTos B BAPC

Tabnuua 1. Tabnuua MakcUMalbHBIX 0A/UIOB [0 BUAM Y4EOHON J1€TeIbHOCTH B

cemecTpe.
1 2 3 4 5 6 7 8 3
rue
- ABTOMAaTH- Apy
Jlabopa- |[Ipaktuue-| Camocrtos- BuAbl | [Ipomenxy-
3MPOBAHHOE U
Cemectp | Jleku | TOpHBIC |CKHE 3aHs-| TebHas ———— yueOHOM | TOYHas Utoro
3aHSITHS TS pabora " If ) JIesITe b~ [ATTECTaLUs
HOCTH
4 10 30 0 20 0 10 30 100

IIporpamma oueHUBaHHUsI Y4eOHOI J1esITEJIbHOCTH CTY/IeHTA

4 cemecTp

Jlekuun
[TocemaemocTh, akTuBHOCTEL — OT 0 j10 10 Gassion

JlabopaTopuble 3ansiTHSI

Beinonnenue 6osiee 91% nabopartopusix pabor — 30 6ajuios,
BoIMoIHeHHEe 0T 51% 10 90% nadopatopHbix padot — 20-29 Gaos,
BbIoJHeHHe 0T 31% 110 50% mabopatophbix padbot — 10-19 Gamios,
BpinosiHeHue MeHee 30% staboparopusix pador — 0-9 Hamios

IIpakTHUyeckue 3aHsITHS:
He npenycmorpeHsl.

CamocrosiTesibHasi paGora

[IpaBuibHOE BbINOJIHEHHE He MeHee 91% 3ajiannii

Ha caMOCTOsTeNIbHYI0 padoTy — 20 HauioB
Beimonnenue ot 51% 10 90% 3ananuii — 10-19 Gamios
Breimonnenue ot 31% x0 50% 3ananuii — 5-9 6aiuios
Beimonnenue menee 30% 3ajanuii — 0-4 6asa

ABTOMAaTH3HPOBAHHOE TeCTHPOBAHHE
He npenycmotrpeno.




JApyrue BUibl y4eOHOM /1€SITeJIbHOCTH:

Boinonnenune 0osnee 81% 3a1aHuil UTOrOBOro TeCTUPOBAHUS — 5 0aIIOB,
Bbl1OJIHEHUE OT 5S0% 10 80% 3a1aHUI UTOTOBOIO TECTUPOBAHUs — 3-4 Oaslia,
BbInosiHeHUe MeHee 30% 3ajaHuil UTOroBoro rectTuponanus — 0-2 dana.

Pemenue tpex 3ajaHuii KOHTPOJILHOHN paboOThI — 5 OalIoB,
peuleHue AByX 3a/laHUH KOHTPOJILHOU padoTel — 3 Oasna,
pelIeHre OHOIO 3a/1aHusl KOHTPOJILHOU paboThl — 1 Oani.

IIpome:xyTounasi arrecrauus (IK3aMeH)
PamxnpoBanue OTBETOB CTY/ICHTOB IIPU IMPOBEJICHUH IIPOMEKYTOYHOH aTTeCTallMu:
OTBET Ha «OTJIUYHO» — 21-30 dasl1oB

0TBET Ha «xopoiio» — 11-20 6anioB
OTBET Ha «Yy/J0BJIIETBOPUTEIBbHO» —6-10 OaJji10B

HEYIOBJIETBOPUTEIBbHBIA 0TBET. — (-5 DaJioB

Taxum o0pa3zoM, MakCUMaJIbHO BO3MOYXKHAsI CyMMa 0ajlloB 3a Bce BUJIbI yUeOHOM
JIeSITeJIbHOCTH CTYJEHTA 3a OJMH ceMecTp no aucuuiuinbe «lIpumenenue matemartu-
YEeCKUX 1aKETOB B MUKPO- U HAHORJIEKTpOoHUKe» cocTasiisieT 100 0anios.

Hepecqu HOqueHHOﬁ CTYJICHTOM CYMMbI 0aJlJIOB 110 JUCIHUITIINHE ((HpI/IMeHe-
HHC MATEMATH4YECKUX [1aKETOB B MHUKPO- U HAHODJICKTPOHUKE» B OLCHKY, BbICTABJISC-
MYIO B 3K3dMCHALIMOHHYIO BEAOMOCTDH U 3aUIéTH}/IO KHHUIKKY, OCYWICCTBIISICTCSA B COOT-
BE€TCTBHUHU C Ta6HH116171 2

Tabmuua 2. IlepecueT nosydeHHOH CTYJAEHTOM CyMMbl Oa/UIOB MO AMCLHUILUIMHE B
OLICHKY.

86 - 100 6annos
70 - 85 OaioB

50 - 69 banos
MeHblie 50 0aioB

«KOTIITUYHO»

«XOopomo»
«YAOBJICTBOPUTCIILHO»
«HCY/TOBJICTBOPUTEIILHO»

Tabuuua 3. Tabnuua MmakcumabHbIX 0a/IJIOB 11O BHJIaM yueOHOM JAesITeILHOCTH B
CeMeCTpe MPH BBIITOJHEHUH KYPCOBOU pabOThI.

I 2 3 4 5 6 7 8 9
rue
ABTOMATH- Hpy
Jlabopa- |I[Ipaktuue-| CamocTos- Buabl | [Ipomexy-
3UPOBAHHOE "
Cemectp | Jlekuuu | TOpHBIE |CKHE 3aHS-| TeJbHast e yueOHOH | TOYHas Uroro
3aHSITHS THsI padota " Plf . JesiTe/1b- [ATTeCcTalusl
HOCTH
4 0 0 0 40 0 40 20 100




Ilporpamma onenuBanusi yueOHoOI /1esITeIbHOCTH CTy/leHTa

4 cemecTp

Jlexuuu
He npenycMoTpensi.

JlabopaTopHuble 3anaTus
He npengycmoTpensl.

[IpakTH4Yeckue 3ansTH:
He npenycmorpensl.

CamocrosiTesibHast paGora

KoppeKkTHOCTh BBINOIHEHUS 3a]aHU

PYKOBOJHMTEISA KYPCOBOH paboThl

Ha BCEX oTanax ¢C BbIIOJHEHUS! B COOTBETCTBHHU ¢ r1aHoM -0-40 6anios

ABTOMaTH3UPOBAHHOE TECTHPOBAHHE
He npenycmotpeno.

Jlpyrue BUAbI y4eOHOM AesITeIbHOCTH:

Hayuno-uccienoBarennsckas padora

10 TeMaTHKe KypcoBOU padoTsl - 0-20 GasuioB

BeicTynienue ¢ jlokna oM Ha cTyiendeckoit koudepennn — 0-20 6anmos

IIpomesxyTounas arrecrauus (3a4ér ¢ oUEHKOIH)

IIpomexyrodnas arrecraius mpoxoaut B Gopme myOIUIHON 3alUTh] KypCOBOM
pabotbl. Ilpu 9TOM OleHMBaeTCs BBICTYIUIGHHE CTYIEHTA Ha 3alllKTe, I'PaMOTHOCTh
OTBETOB Ha BOINPOCKI, & TAKKE KAYECTBO OOPMIICHHs KYPCOBON paboThl.

Pamxuposanue orseTon CTYJICHTOB IIPH IIPOBEJICHUH IPOMEKYTOUHON aTTECTALINH:
3aliMTa Ha «OTJIMYHO» — 11-20 0a/10B

3allMTa Ha «xopoliio» — 7-10 6a10B
3allUTa Ha «yHdOBJIETBOPUTEIILHO» — 4-6 OaJJI0B

HEYJIOBJICTBOpHUTEJIbHAS 3aiiuTa —0-3 HaJia

Taxnm 00pa3zom, MakCHMaIBLHO BO3MOXKHAS CyMMa OalioOB 3a BCE BUIIbI yueOHOH
ACATENIBHOCTH CTYJICHTA 33 OJIMH CEMECTpP 110 KypcoBOW paboTe B pamMKax JUCLIHILIH-
bl «lIprMeHeHne MaTeMaTHIECKNUX 1aKeTOB B MHKPO- K HAHODJIEKTPOHUKEY» COCTAB-
nset 100 6annos.

[lepecuer 1nosydeHHON CTY1IeHTOM CyMMBI GAJLIOB 110 KypcoBO#l pabore B pam-
Kax aucumnmiinael «lIpumenenne MaTemartnueckux nakeTos B MUKPO- M HAHOJIEKTPO-
HHKE» B OLCHKY, BBICTABIIACMYIO B 3a4ETHYIO BEIIOMOCTh M 3a4€THYIO KHHIKKY, OCY-
LIECTBJISICTCS B COOTBETCTBUHU ¢ TadiuLeid 4:



5. PykoBojcTBO 1o merojam BeluuciieHui u npunokennss MATHCAD: yue6. noco-
Oue / B. M. Pakurun. - M. : ©USMATIIUT, 2005. — 263 ¢. I'pug MO (8 Hb CI'Y
3 9K3)

6. ®DusuKa NOJyNPOBOAHUKOB [JaeKTpoHHbIH pecype] : yuebnuk / K. B. llanumo-
Ba. - Mocksa : Jlanp, 2010. — 390 ¢.(ObC JIAHb)

7. BBejienure B TEOPUIO 110JIYyIPOBOJIHUKOB [DJIeKTPOHHBII pecype] : ydueb. nocobue
/ A. V. AncensM. - Mocksa : Jlaus", 2016. - 618 c. - (Kiiaccuueckas yueOHas Jid-
Tepatypa 1o ¢gusuke) (Yueduuku s By30B. Cretuanbias aut.). (O5C JIAHD)

8. Hosble nHopMalMOHHbIE TEXHOJIOTHH [JIeKTPOHHBIN pecype] : yueGHOE moco-
oue / JlbsixonoB B. Il. - Mocksa : COJIOH-TTPECC, 2008. - 640 c.Kuura Haxo-
autcs B 0azoBoi Bepcuu DbC [PRbooks.

9. OCHOBBI MATEMATHUYECKOIO MOJICJIUPOBAHHS TEXHHUECKUX CHCTEM [DJIeKTPOHHbII
pecype] : yuebnoe nocodbue / Aepuenkon B. U. - Bpsinck : BI'TVY, 2012. - 271 c.
Knura Haxonurcest B 6a3oBoii Bepcuu DbC IPRbooks.

10.0cHOBEI TeopuM BeposiTHOCTEH [DieKTpoHHbINH pecype] : yd4eGHOe mocobue /
Yeprosa H. M. - Mocksa : UnTtepuet-Yuusepcurer Mudopmanuonnsix TexHosno-
ruii (MHTYHMT), 2012, - 80 c. -Kuura naxojurcst B 6a3zoBoit Bepcun DBC
[PRbooks.

11.BBesienre B MaTemaTuyeckoe MOJCIMPOBaHKE [ DIeKTPOHHBII pecype]| : yueOHOe
nocodue / Ammxmun B. H. - Mocksa : Jloroc, 2004. - 439 ¢. Kuura HaxoauTcs B
0azoBoii Bepcun DbC IPRbooks.

12.Metoabl maremaTuyeckoit (GU3MKK [ DiIeKTPOHHBIA pecype] : yuebHoe nocobue /
I'punsies 1O. B. - Tomck : Db Kontent, ToMckuit rocy1apcTBeHHbIH YHUBEPCUTET
CUCTEM YIpaBJIeHUsI U paanod1eKTpoHuKu, 2012. - 148 c¢. Knura naxoaurcs B Oa-
3oBoM Bepcun DbC IPRbooks.

13.OCHOBBI KOMITBIOTEPHOTO MOJICITMPOBAHKSI HAHOCUCTEM | DJIeKTPOHHbIH pecype] /
1. M. Mbparumos, 0. ®. Hazapos [u ap.]. - Mocksa : Jlans, 2010. - 376 c.

(ObC JIAHD)

14.DU3MKO-TEXHUYECKHE OCHOBBI MUKPO- U HAHOYCTPOUCTB [ DJIeKTPOHHBII pecypc]
: yuebnoe nocodue / coct.: M. H. Epemuna, A. I'. Canosn. - Camapa : PEABU3,
2010. - 60 c. Knura naxouurcest B 6azosoit Bepcuun DB5C [PRbooks.

15.Hanoctpykrypuble MaTepuansl [JieKTpoHubli pecype| : ydeGHoe nocodue /
pen.: P. Xannunk. - Mocksa : Texnocdepa, 2009. - 488 c. - Kuura HaxoauTcs B
0azosoit Bepcun DbC IPRbooks.

16.Hanoosexrponuka [Jaexrpounstii pecype| : yuebnoe nocodue / Tposu I1. E. -
Tomck : Tomckuii rocy1apcTBEHHbBIH YHUBEPCHTET CHCTEM YIIPABICHUS M PaJHO-
siekTpoHuKH, 2010. - 88 ¢. Kuura naxoaurcst B 6azosoii Bepcun D5C IPRbooks.

17.®@oToHHbIE KPUCTAIIBI U HAHOKOMITO3UTh. CTPYKTYpOOOpa3oBaHue, ONTUYECKHE U
AMDIIEKTPUYECKUE CBOUCTBA [I/1eKTPOHHBIH pecypce] : ydeOHoe mocobue / Ap-
xunkuH B. I'. - HoBocubupcek : Cubupckoe oraenenne PAH, 2009. - 257 ¢.Kuura
Haxoautces B 6azoBoit Bepcun DbC IPRbooks.

18.Perpeccronnblii ananus jganHbix B rnakere Mathcad [JdaekTponnblii pecype] :
y4e0. mocodue / 0. E. Bockoboiinukos. - Mocksa : Jlanp, 2011. - 224 ¢. (OBC
JIAHD)



Tabanuua 4. [Nepecyer noaydeHHON CTYIEHTOM CyMMbI GaJLIOB [0 KYpCOBO# padoTe B

OLIEHKY.
60 - 100 6amioB «OTJMYHOY / 3aUT€HO
50 - 59 6aiuios «XOpOLIOY» / 3aYTEHO
30 - 49 GasuioB «YJIOBJIETBOPUTEJILHOY / 3a4TEHO
menbuie 30 OayuioB «HEYJIOBJIETBOPUTEJIBLHO» / HE 3a4TEHO

3a4€T 110 KypcoBOi paboTe MOXKeT ObITh [IPOCTABJIEH CTYIEeHTY 0e3 MyOINIHOM 3aliiH-
Tbl [IPH YCJIOBUH YCIICIIHOIO BBICTYIIJIEHHSI HA CTY/ICHUeCKOW KOH(EPEeHLIMH ¢ JT0KIa-
JIOM T10 MaTepHalaM KypcoBOH paboThl.

8. YueOHo-Meroauyeckoe u uHpopMaNHOHHOE O0ecneyeHre JUCUMIINHbI

a) OCHOBHaJ JuTeparypa.

Ls

2.

®usuka. 3agauu Ha Kommblotepe: yueb. nocodue / A. C. Konaparses, A. B. Jlsn-
ueB. - M. : ®U3MATIIMT, 2008. - 396 c. ['pugp MO (8 HE CI'Y 10 5k3)
Muxenepubie pacuetsl B Mathcad 15. Vue6nblii kype / E. I'. Makapos. - M. ; CII6.
[v mp.] : [Turep, 2011. — 399 ¢. (8 Hb CI'Y 12 5k3)

. HucnenHble METO/bI U NPOrpaMMHUpOBaHue | DJIeKTpOHHbIH pecype] @ YueGHoe

nocobue / B. JI. Konpnaes. - 1. - Mocksa : U3natensckuii JJom "®OPYM" : Mock-
Ba : OO0 "Hayuno-nsnarensckuii nentp MHOPA-M", 2016. - 336 ¢. - ISBN 978-
5-8199-0333-9 : b. u. (ObC MHOPA-M)

[IpoekTrpoBanue HHPOPMALMOHHBIX cHCTeM [DieKTpOoHHbBIH pecype| : ydeGHOe
nocobue / I'pexyn B. M. - Mocksa : WMuteprer-Yuusepcuter MHGpOpMALIMOHHBIX
Texuonoruii (MHTYMT), 2008. - 486 c. Kuura naxoautcs B 6a3080it Bepcun DbC
[PRbooks.

0) JomONHUTEILHAS JIMTEPATYPA:

1.

Iyt A. b. BeraucnurenbHas TeXHUKA W IPOIPAMMHPOBAHHE B U3MEPHTEIb-
HBIX HH(OPMALMOHHBIX CHCTeMax: yuel. nocobue. - M. : JIpoda, 2006. - 447 ¢. (B
Hb CI'Y 21 »k3)

Huciiennblie MeToabl: yuebd. nmocobue / H. C. baxsanos, H. I1. YKuukos, I'. M. Ko-
OeibkoB; Mock. roc. yu-1 um. M. B. Jlomonocosa. - 6-¢ u3j1. - M.: BUHOM. Jla6.
3Hanui, 2008. — 636 c. I'pup MO (B 6ubnnorexe CI'Y 109 Hk3.)

. Ilpoekruposanue MHOOPMALMOHHBIX CHCTEM: KYPC JIEKLHi : y4eb. nocobue st

CTY/ICHTOB BY30B, 00y4alOLIMXCsl 110 CHELUAILHOCTAM B 00J. HH(GOPM. TEXHOJIO-
ruit / B. W. I'pexyn, I'. H. Jenumenxo, H. JI. Koposkuna. - M :Matepuet-YH-1
Nudopm. Texnonoruit, www.intuit.ru, 2005.-298 c. I'pu¢p MO (B Hb CI'Y 21
IK3)

Baenienue B BoaucnuTensuyto Gpusuky [Texcr] : yue6. nocodue s Bysos / P. I1.
®enoperko ; nox pen. A. M. Jlobanosa. - 2-e u3jtl., ucnp. u aor. - Jlonronpyanslii
Wurennext, 2008. - 503, [1] c. : puc. - (Pusrexosckuii yuebHuk). - (B Hb C;y 25

IK3) %/



B) nporpammuoce odecrieucnue u Murepuer-pecypenl
I. Windows XP Prof
2. Anrusupyc Kacriepckoro 6.0 juist Windows Workstations
3. MathCad 14.0
4. Microsoft Office npodeccuonanphpiii 2010

9. MarepnajibHO-TeXHUUYECKOE oOecevyeHne THCUHIIIHHDI
3ansTust 10 aucuniibe «llpumenenne MaTeMaTHueCKUX MakeToOB B MMKPO-
HAHODJICKTPOHUKE» HIPOBOJISITCS B @y IMTOPUSX, OCHAILCHHBIX KOMIIBIOTEPHOH TEeXHHU-
KO, MHTEPAKTUBHOH JIOCKOH, MYJIbTUME/IMHHBIMU YCTAHOBKAMM U 11p. (IIpE3eHTallMH,
[porpaMMHoOe o0ecreHeHH e, M1aKaThbl).

[porpamma cocrasiiena B coorserctuu ¢ Tpedosatusimu GI'OC BO 1o nanpasie-
Huto 11.03.04 «DaekrpoHuKa U HAHOYICKTPOHUKA» U 1POQGUIIEM 110,IIOTOBKH
«l IpuOOpLI MUKPO- W HAHOYICKTPOHUKH, METO/Ibl M3MEPEHUS MUKPO- M HAHOCHUCTEM»

[lporpamma paspaborana B 2014 1. (0j100pena Ha 3ace/iannu kadeapbl GU3MKK TBEP-
Joro teja ot 15 oxrs0pst 2014 r., nporokos Ne 4),

[lporpamma axryanusuposana B 2016 1. (0/100pena na 3ace/iannu Kadepbl GU3MKH
TBep/oro resia or 30 asrycra 2016 ., nporokosn No 1).

ABTOD:
K..-M.H., JJOLeHT

e, J1.B. I[lonomapes
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3aB. Kadejpoi PU3MKH TBEP/I0I'0 Tella,
3aCIYIKEHHbBIN aesTelb Hayku PO,
npogeccop, Ji..-M.H.

1\/‘\ ﬁfv/tj JI.LA. Ycanos

Jlekan dakynbrera HaHO- U OHOME/IMIIMHCKUX
TEXHOJIO0TUH, npodeccop, Ji..-M.H.
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/4 sl B C.b. Benur




