MI/IH[/ICTEPC}‘BO OBPA3OBAHMS 1 HAVKU
JJIOHELIKOU HAPOJIHOM PECITYBJIUKU
I'OCY JAPCTBEHHOE OBPA3OBATEJILHOE YUPEXIEHVE
BBICILIEI'O ITPOPECCUOHAJILHOI'O OBPA3BOBAHUS
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PABOYAS ITPOTPAMMA JUCHUITJIMHBI
b1.B.07 <MATEMATUYECKUWE INAKETbHI IIPUKJIA/IHBIX [TPOI'PAMM»

(koI ¥ HaMEHOBaHHE AUCUUILIMHEL COINIACHO Y4eOHOMY IUIaHY)

01.03.04 «ITpuknangHas MaTeMaTHKA

(KOZ M HAMMEHOBAHHE HATIPABJICHHUSI TOITOTOBKH)

Hanpagnenue noarotoBku:

HanpasnenHocts (poduiib): «IIpuKkiagHas MaTeMaThKa U KHOEPHETHKAY
(HanMeHOBaHMe PO(HIIA)
[Tporpamma: OakanaBpuaT
(6axanaBpuaT, MArMCTPATypa, CTIELHATHTET)
®opma 00ydeHusI: o4Has
(0uHas, 3004HAL, OYHO-3204HAS)
®dopma oOydeHus OYHas
Cemectp(bl) 3
OO6mr1ast Tpy10EMKOCTH B 3.€./9acax 41144
KonrtakTHas padoTta (4ac.), B TOM 4HCIIE: 72
JeKIuu (Jac.) 34
nJabopaTopHbie paboTHI (Jac.) 34
paKkTUYECKHUe (CEMUHAPCKUE) 3aHITHS (4ac.) —
CamocTtosiTenbHas paboTta (4ac.), B TOM 4YHCIIE: 18
KypCOBOH MPOoeKT (paboTa) (cemecTp/dac.) —
Kontposs (7x3ameH, yac./3a4€T) AK3aMeH, 54

Jloneuk, 2023 r.
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PaGouas mporpamMma AMCHMILTHHBL «MaTtemaTHyeckue TaKeThl MPUKJIAHbIX IPOrpaMM» COCTaB-
JIeHa B COOTBETCTBHH C y4eOHBIMH TlaHamu no Hanpasieruio noarorosk 01.03.04 «llpuknannas
MaTeMaTHKay (HampaBieHHOCTS (npoduins) — «[IpuKknaaHas MaTeMaTHka # KuOepHeTHKa») st 2023
rojia npuéma 1mo o4Ho# Gopme oOyIcHN.

CocTaBHTEb:

JIOLIEHT Ka(l)eﬂpblu((HpHKﬂaﬂHaﬂ MareMaTHKa /ﬁ\

H HCKYCCTBEHHBIH HHTEIUIEKTY, (/')é(_

KaH/IMIaT TEXHHYSCKHX HayK, JOLIEHT, . Edbumenko K.H.

(moanucs)

PaGoyas mporpaMma paccMOTpeHa U NPHHNTA Ha 3aceaanuu xadenps! «Ilpuknaanas marte-
MaTHKa H HCKYCCTBGHI-IBIﬁ HHTEILIISKT».

[Iporokon oT « 75 » g,(,(,»c:iﬂm 20 »2_3 rona Ne eg 4
3aseyrommit kKapenpoii _— / [asmsm B.H.
\hh-/(nﬂ,.'m}(m.)

PaGouas mporpamMma ojoGpena yuedHo-merognueckoii komuceneit [OVBIIO «/JOHHTY»
o nanpasienuro moarotoBku 01.03.04 «IIpuknanuas MaTeMaTHKaY.

[IpoTOKOJ OT « 75 » 4 /W 2023 roga N J
Hpeﬂceﬂarema/% [TaBnerm B.H.
. {no,tmuca)

PaBouas nporpamma npoasiena s 20 roaa npuéma Ha 3acenanun kadenpsr «lIpuknannas
MareMaTHKa i HCKYCCTBEHHBIH HHTEILIEKT).
[TpoTokon oT « » 20 roxa Ne

Sasenyrouuii Kagpeapoit

(noanues) (d.U.0)

PaBouast mporpamma mpoaJsena st 20 roja npuéma Ha 3acenanuu Kadenps! «IIpukiamaHas
MareMaTHKa H HCKYCCTBSHHBIH HHTCIIICKT.
ITpoTokon ot « » 20 roma Ne

3asemyromuii kabeapoi

(noanuce) (®.H.0.)

Pa6ouast nporpamMma npojsena it 20 roga npuéma Ha 3aceanuu kadenps! «IIpuknannas
MareMaTHKa ¥ HCKYCCTBEHHBIH HHTEIICKTY.
[IpoTOoKOI OT « » 20 rojga Ne

3agenyromuii kabenpoi

(moanucs) (®.H.O.)



1 OBBEKT, HEJIb U 3AIAYY OCBOEHUA INCIIUITJINHBI

JuciouiuiiHa paccMaTpUBAET BOIPOCHI IIPUMEHEHUS MAaTEMaTHYECKUX ITaKETOB
IPUKJIAJAHBIX IPOTPAaMM I YUCJIEHHOIO M CUMBOJIBHOI'O PEIICHMSI TEOPETUYECKUX U
NPAKTUYECKUX 33J1a4 B Pa3IMUHBIX MIPEIMETHBIX 00JIaCTsIX, a TAKKe 00padOTKHU U BU3Y-
QJIM3aL1U PE3YJIbTaTOB NHKEHEPHBIX PACUETOB.

Heapo nucuMninHbl sBisgercsd GOpMUPOBaHHUE Yy 00YyYaIOIIKUXCSl OCHOB 3HAHUN
paboThl ¢ COBPEMEHHBIMH MaKETaMU IPUKIIATHBIX MAaTEMATUYECKUX MPOTrpamMM U yMe-
HUS NPUMEHATH 3THU 3HAHUA MPU PELIEHUH KOHKPETHBIX 337a4 MaTeMaTH4YECKOro aHa-
au3a, anreOpel, reomeTpun, TUdPEpeHINATEHOTO UCYUCICHUS, TUHEHHOTO TIPOrpam-
MUPOBAHUS U B APYTHX IPEIMETHBIX 001aCTSIX.

B pe3ynbTaTe 0CBOCHHUS TUCUUILIIMHBI 00Y4YarOIIUNCS TOJKEH

3HATh COBPEMEHHBI MATEMaTUYECKUI ammapaT U KOMIIbIOTEPHBIE TEXHOJIOTHH,
UCIIOJIb3yEeMbI€ ISl pEeIICHU 3a1a4 MPUKIIAIHOW MaTEMaTUK!; METOJOJIOTHIO, TEXHOJIO-
TMI0 M OCHOBHBIE (Da3bl MIPOEKTUPOBAHUS U pa3pabOTKU MPOrPaMMHOTO MPOAYKTa; CO-
BPEMEHHbBIE METO/bI pa3pabOTKU U peaiu3aliy aJropuTMOB U MaTEMaTHUECKUX MOJe-
Jeil Ha 6a3e S3bIKOB U [MaKETOB MPUKIIAJHBIX IPOrpaMM MOJIEIUPOBAHMS;

yMeThb HCIIOJIb30BaTh MATEMAaTHUYECKUI almapaTr, METOJOJIOTHI0 MPOrpPaMMHpPO-
BaHUs U COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUU JUIsl PEIICHUS PAKTUYECKUX 3a/1a4
NOJTyYEHUsl, XpaHEHUs, 00pabOTKU U nepeaayu UHpOpMaluK; aHaIU3UPOBaTh BO3MOXK-
HOCTh pealli3allud TpeOOBaHUI K MPOrpaMMHOMY OO€CIEYEHMIO, MPOBOJUTH OLIEHKY
TPYJOEMKOCTH peaju3alid IPOrpaMMHOrO MPOAYKTa; TECTUPOBATh pa3padOTaHHbBIE
MO/IEJIM, aHAIM3UPOBATh MOJYyYEHHBIE PE3YJIbTaThI;

BJIa/IeTh HABBIKAMH HCIIOJIb30BaHHUS MATEMaTUYECKOro ammapara, MeTOAO0JOTUU
POrPAaMMHUPOBAHMS U COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHM JUIsl pelIeHUs paK-
TUYECKUX 3a/a4d MOJIy4eHHUs, XpaHeHUs, 00pabOTKU U mepeaaur uH(opMaiu; coBpe-
MeHHbIMU CASE-cpeacTBaMu U CpecTBaMU OBICTPOIl pa3pabOTKU M MPOEKTUPOBAHUS,
KOTOpBIE MPUMEHSIOTCA B NMPOPECCUOHANBHON JESTEIbHOCTH; MPAKTUUECKUM OIBITOM
pa3paboTKu U peanu3aliu aJropuTMOB Ha 0a3e s3bIKOB U MAaKETOB MPHUKIAIHBIX MPO-
rpaMM MOJEIUPOBAHUS.

[lepeuncnennble pe3yiabTaThl 0OyUYEHHUS SIBISIOTCS OCHOBOM 17151 (hOPMUPOBAHUS
CIEIYIOIIUX KOMIIECTCHIINM:

— CMOCOOHOCTh MCHOJB30BaTh MAaTEMAaTUYECKUI ammapar, METOAOJOTHIO IPO-
IPaMMHPOBAaHHS U COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUU JUISl PELICHHUS MPAKTH-
YEeCKHX 3aJ1a4 MMOJIyueHUs, XpaHeHHs, 00padoTku U nepenaun nHpopmarmu (I1K-3);

— CIOCOOHOCTh MPHUMEHATHh B MPO(ECCHOHATBLHON AESITEIbHOCTH COBPEMEHHBIE
A3BIKM TIPOTPAMMHPOBAHUS U S3BIKM 0a3 TaHHBIX, ONEPAIIMOHHBIE CUCTEMBI, IIEKTPOH-
HbIe OMOJIMOTEKH U MAKEThI Tporpamm, ceteBbie TexHooruu (I1K-4);

— CIOCOOHOCTH MCHOJIb30BaTh COBPEMEHHBIE METObI Pa3padOTKU U peanu3aluu
KOHKPETHBIX aJTOPUTMOB M MAaTeMAaTHUYECKUX Mojeliell Ha 0a3e SI3bIKOB IMPOrpaMMHUPO-
BaHMS U MMAKETOB NMPUKIAHBIX Tiporpamm MoenupoBanus (I1K-5).

2 MECTO JUCIHMILINHBI B OCHOBHOM
MMPO®ECCHOHAJIBHON OBPA3OBATEJBHOM TPOTPAMME
JlucuuniauHa OTHOCUTCS K 4acTd, (OpMHpPyeMON ydacTHUKaMHU 00pa30BaTelb-
HbIX oTHOIEeHU bioka 1 nucuumniuy (Moaynei) yueOHOro miaHa.



4

basupyertcs Ha 3HAHUAX, YMEHUSAX U HaBBIKAaX, KOTOPbIE 00yyarouuiicst mpuoOpen
IpY W3YYEHUH MPEAIISCTBYIOMNX AUCUUIUINH: «Bpiciias MatemaTtuka», «JluckperHas
MaTeMmaTtukay, «[IporpammupoBanue.

3HaHUs, YMEHMS U HaBBIKH, IPUOOPETEHHBIE IPU OCBOCHUM JTAHHOW HCLUILIM-
HBI, PEATU3YIOTCA 00YJarOmUMCs MTPU U3yUCHUN TUCIMIUINH. « BerunciaurenbHas mare-
MaTHKa (YMCIICHHbIE METOJIbI)», «KOMIIeKCHBIN aHamn3y, «MareMaTHyeckoe MOIeNu-
pOBaHWE», TPH  MPOXOXKIECHUH  TPOU3BOJICTBEHHON  MPAaKTHKH:  HAY4YHO-
UcclenoBaTenbeKas padoTa.

3 CTPYKTYPA U COAEPKXAHHUE JUCHUILINHBI
3.1 PacnipeiesieHne y4eOHBIX YACOB M0 TeMaM JUCUMILIMHBI U BUAAM 3aHATHH

HaunmenoBanue TeMbl JUCIUTIIIMHBI KonuyectBo uacoB (ounas popma)
(Momyms) B toMm uncne
Beero Jlexuuu | Jlabop | Ilpaxr. CP

Tema 1. [IpuHIIMTIBI OpraHU3anuu MaTeMaTHUYe- 10 4 4 0 5
CKUX MAKETOB NPUKJIAJIHBIX IIPOTPAMM.
Tema 2. Bextops! 1 Mmatpuniel B MathCad. 12 4 6 0 2
Tema 3. IToctpoenue rpadukos B MathCad. 10 4 4 0 2
Tema 4. PaboTta ¢ KOMIIJICKCHBIMU YHCJIAMHU. 8 2 4 0 2
Tema 5. CumBOIBHBIE TPEOOPA3OBAHUS B
MathCad. 12 6 4 0 2
Tema 6. Pelienue ypaBHeHM U cuctem. 12 4 6 0 2
Tema 7. TIporpammuposanue B MathCad. 14 6 6 0 2
Tewma 8. Peanuzanus MeTo1a HAUMEHBIINX KBaJI- 8 4 0 0 4
patoB B MathCad.
KonTaktHas paboTta (1ONOTHUTENbHAS) 4
KypcoBas pabota (mpoekr) 0 0
Htoro mo Bugam 3aHATHIA: 90 34 34 0 18
KonTpois o4

UTOrO: 144

(I)opanOBaHne KOMIIETeHLIU B Pe3yJabTaTe 0CBOCHUA TEM JUCHUIIJIMHBI

Komnerenmmn TeMbl TUCHMITINHBI, HAIlEJICHHBIC Ha (OPMHUPOBAHUE KOMITETCHIIUU
[1K-3 Temsr 1-7
IIK-4 Tembl 2-6
[1K-5 Temsr 7-8
3.2 Jlekuuu

Tema 1. [IpuHUMOBI OpraHU3alMd MaTeMAaTHYECKUX MAKETOB MPUKIAJAHBIX MPO-
rpaMM.

Conepxanve Tembl 1: OCHOBHBIE TPYIbl MAaKETOB MPHUKIAJHBIX MPOTPAMM.
[IpuHLIMIBI OpraHU3alMd MaTeMaTUYECKUX MAaKEeTOB MPUKIAAHBIX TporpamMm. HasHaye-
nue nakera MathCad. BBox u pegaktupoBaHusi 3JIEeMEHTAPHBIX MATEMAaTHYECKUX BBI-
paxkxenuid. Vcronp30BaHue MOJIb30BATENBCKUX (PYHKIMA M PAH)KMPOBAHHBIX TMEPEMEH-
HBIX.

Jlutepatypa k Teme 1: [1, 2, 3, 4, 6].

Tewma 2. Bekrops! 1 matpuiibl B MathCad.




Conepxanue Tembl 2: BBOJ M pelakTHpOBaHHWE BEKTOPOB M MaTpull. [leficTBus
HaJ| BEeKTOpamMu 1 MatputiaMu. OyHKIUU U1 pabOThI C BEKTOPaMHU M MaTpULIAMH.

Jlutrepatypa k Teme 2: [1, 2, 3, 4, 6].

Tema 3. [Toctpoenue rpadukos B MathCad.

Conepxanue Temsbl 3: Ilanens uncrpymentoB Graph. [loctpoenue rpadukoB B
JIeKapToOBOM cucteme koopauHat. [loctpoenune rpagukoB B MOJSPHOM cHcCTEME KOOP-
nuHatT. TpaccupoBka u (GopmaTHpoBaHUE ABYMEpHbIX TrpadukoB. Iloctpoenue Tpex-
MEPHBIX TPAPHUKOB.

Jluteparypa k Teme 3: [1, 2, 3, 4, 6].

Tema 4. PaboTa ¢ KOMILIEKCHBIMU YUCIaMHU.

Conepkanne TeMbl 4: GOpMBI 3alMUCH W OCOOCHHOCTH BBOJA KOMIUIEKCHBIX UH-
cen. OyHKIUU U1 paOO0THl ¢ KOMIUIEKCHBIMH YHCIaMu. ['eomeTprdeckas HHTEpIIpeTa-
ITUST KOMITJIEKCHBIX YHCE]T.

Jlurepatypa k Teme 4: [1, 2, 3, 4, 6].

Tema 5. CumBosibHBIC TIpeoOpa3oBanus B MathCad.

Conepkanue TeMbl 5: OCOOCHHOCTH BBIMOJHEHUSI CUMBOJBHBIX MpeoOpa3oBa-
Hui. O030p CUMBOJBHBIX MTPEOOPa30BAHUMN, BHIMIOJHAEMBIX C IMTOMOIIBIO KOMaH MEHIO
Symbolics u manenu uncrpymenToB Symbolic. BrinosHeHue CUMBOIBHBIX MPeoOpas3o-
BAHUU.

Jlutepatypa k Teme 5: [1, 2, 3, 4, 6].

Tewma 6. Pemienve ypaBHCHUN W CHCTEM.

Conepxxanne Tembl 6: Pemenne anreOpandeckux ypaBHeHui. Pernenue Tpanc-
LHEHJEHTHBIX ypaBHeHU. [Ipumenenue @yHkiuu root u polyroots. Pemenue cuctem
JUHENHBIX ypaBHeHUN mnpu nomou ¢yHkuuu lsolve. Mcnonbs3oBanue pemaromero
OJT0Ka 7T pelIeHUsI CUCTEM YPaBHCHHM.

Jluteparypa k Teme 6: [1, 2, 3, 4, 6].

Tema 7. [IporpammupoBanue B MathCad.

Conepskanue tembl 7: [Iporpammusbiii 6510k, Oniepatopsl MaHeIn UHCTPYMEHTOB
Programming. ba3oBbie mpremMbl IpOrpaMMUPOBaHUSI.

Jlutepatypa k Teme 7: [2, 4, 6].

Tema 8. Peanuzaius meTo/1a HanMeHbIKX KBajipaToB B MathCad.

Conepykanue Tembl 8: MeTo; HauMEHbBIINX KBaApaToB. Beruncienue koddduiiu-
eHTOB perpeccur. Breruncienue koaddunuenta koppemsauun. [Togdop mapamerpoB He-
JIMHENHOM 3aBUCUMOCTHU. BplunciieHue HHIEeKca Koppensauuu. Berarciienue cyMmMapHoOu
OIIIHOKH.

Jlureparypa k Teme 8: [ 2, 3, 6].

3.3. IlIpakTnueckue (CEeMUHAPCKHE) 3AHATHS
B yueOHOM 11aHE HE 3aIIaHUPOBAHO.

3.4 JlaGopaTopHbie padoThI

Ne Tema paboThI Obnewm, Jlutepa-
/11 Jac. Typa
1 3nakomcTBO ¢ nakerom MathCad u BeIosTHeHHE TPOCTEHIINX BbI- 9 [1,2.5]
YUCJICHUI ==




2 | Pemienne HEKOTOPBIX 3a/1a4 MATEMAaTHYECKOTO aHAIN3a 2 [1,2,5]
3 | Pabora c BekTopamMu U MaTpUIlaMy 6 [1,2,5]
4 | Tloctpoenue rpadukoB 4 [1,2,5]
5 | PaboTa ¢ KOMIUIEKCHBIMU YHUCIaMU 4 [1,2,5]
6 | Mcnonbp3oBaHWe CUMBOJIBHBIX MPEe0Opa3oBaHUI 4 [1,2,5]
7 Pemenue anre6PqueCKMx Y TPAHCIUICHICHTHBIX YPaBHCHHMU, CH- 5 [1.2,5]
CTeM ypaBHEHHU
8 | IIporpammupoBanue B makere MathCad 6 [1,2,5]
UTOTO: 34
3.5 CamocrosiTeqbHas padoTa CTyIeHTa
Ne Bunbl camocTosTensHON paboThI CTyICHTA OO0neMm,
/1 yac.
1 | V3ydenue neKMOHHOTO MaTepuasa 8
2 | [loaroroBka K MPaKTHYECKUM 3aHITUSIM 0
3 | IlogroroBka k 1a00paToOpHBIM paboTam 8
4 | BommonHeHne KypcoBor pabOThI/IPOEKTa 0
HUTOI'O: 18

3.6 KypcoBoii npoekT (padoTa), MHAMBHAYAJbHOE 3aaHNE
KypcoBoii npoext (paboTa) B yueOHOM IIaHE HE 3aIJTAHUPOBAH.

TemaTuka UHAMBUIYATBHOTO 33JaHUS CBSI3aHA C CAMOCTOSITEIbHBIM BBIIOJIHEHU-
€M pacyeTHOU paboThl B COOTBETCTBUU C [/]. PexoMeH1yeMbIii 00beM MOSICHUTEIbHOU
3aMKMCKU MO WHAMBUAYaJbHOMY 3aJaHui0 — He Ooznee 15 crpanurn ¢dopmata A4
(210%x297 mm).

4 POH/I OHEHOYHbBIX CPEJACTB

4.1 Kpurepuu " mKaJbl /I HWHTETPUPOBAHHOM OIEHKH YPOBHS
chopMHpPOBAHHOCTH KOMIIETEHIIUM

COCI’I’ICZGJZ}Z)‘OM/!CUZ Komnemernyuu — nojiHoma 3HAHUU

HYJIEBOW YpOBEHb: HEBEPHBIE, HE apT'YMEHTHUPOBAHHbIEC, C MHOYKECTBOM TpyObIX OIIU-
OOK OTBETHI Ha BOMPOCHL. Y POBEHb 3HAHUI HUKE MUHUMAJIbHBIX TPEOOBAHMIA;
MHUHHMMAaJIbHBI YPOBEHb: JAHbI HE MOJHBIE, HETOYHBIE U HEAPTYMEHTHUPOBAHHBIE OTBE-
Thl Ha BOIMPOCHI. J{OMyIIEeHO MHOTO IpyObIX OMIMOOK. YPOBEHb 3HAHUIA HUXKE MUHU-
MaJIbHBIX TPEOOBAHUM;
IIOPOTOBBIM YPOBEHB: JaHbl HEIOCTATOYHO IIOJIHBIC, TOYHBIE U apIyMEHTHPOBAHHBIE
OTBETHI Ha BOIIPOCHI. [1710X0 3HAET TEPMUHBI, ONIPEACIICHNS U MTOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], TPUHLMIBL. J{ommy1ieHo MHOTO HEerpyObIX OMIMOOK;
CPEIHUM YPOBEHB: JaHbI TOCTATOYHO IIOJIHBIEC, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BONIPOCHI. B 11€J10M 3HAeT TEPMUHBI, ONPEAEICHUS U TIOHATHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIICHUS, TIPUHLIUIIBL. JIOMyIIEHO HECKOJIBKO HErPyObIX OIINOOK;
NIPOJIBUHYTHIM YPOBEHB: AAHBI MOJIHbIEC, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI HA BO-
IIPOCHL. 3HAET TEPMUHBI, ONIPEACIICHNS U TTOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-

HOILICHUS1, MPUHIUIIBL. J[OMyIIeHO HECKOJIBKO HETPyOBIX OLIMOOK;

BBICOKHUM YPOBCHL: JAaHbI IMOJHBIC, TOYHLIC U apr'yMCHTHPOBAHHLIC OTBETHI HAa BOIIPO-
Chl. 3HaeT TCPMHUHBI, OMPCACICHUA W IMOHATHA, OCHOBHBLIC 3aKOHOMCPHOCTH, COOT-




HOLLIEHHUS, TPUHIUIIBL. JIOMyIIIEHO HECKOJIBKO HETOYHOCTEH.
Cocmasnarowas KomnemeHyuu — yMeHus

HYJIEBOM YPOBEHbB: MOJHOE OTCYTCTBUE MOHMMAHUSI CYTH METOJMKHU PEIICHUS 3a7a4H,
JOTYIIIEHO MHOXKECTBO IPYOEHIIIMX OITMOOK / 3a1aHUS HE BBIMOJHEHBI BOOOIIIE;

MUHHMMAaJIbHBIN YPOBEHB: C1a0b0€ MOHUMAHUE CYTH METOJUKHU PEIICHUS 3a7a4d, JTOIMy-
IIeHBI TpyOble ommOku. Permenus He o0ocHOBaHBL. He yMeeT ucmonan30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JINTEPATYPY;

MIOPOTOBBINM YPOBEHB: JOCTATOYHOE MOHUMAHWE CYTH METOJIMKHU PELICHUS 3aJauu, J0-
myIieHsl omuoOku. Pemenust He Bceria 000CHOBAHBI. YMEET MCIIOIb30BaTh HOPMAaTHB-
HO-TEXHUYECKYIO JIMTEPATYpYy;

CPEOHUN YpPOBEHB: B ILIEJIOM MOHUMAET CYyTh METOJMKHM PELICHMS 3aJaud, JTOMYIICHbI
ommOKku. Pemienust He Bcerga OOOCHOBaHBI. YMEET HCHOJb30BaTh HOPMATHUBHO-
TEXHUYECKYIO JIUTEPATYPY;

IIPOJIBUHYTHIM YPOBEHB: B IIEJIOM IMOHUMAET CYTh METOJMKHU PEIICHUS 3a7a4uH, JTOIyIIe-
HbI HeTOYHOCTH. CIIocOOeH 000CHOBATh PEIICHUs. Y MEET UCIOJIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO JINTEPATyPy;

BBICOKHMI YPOBEHB: IIOHUMAET CYyTh METOAMKH pereHus 3aaa4un. CriocodeH 000CHOBATh
pELICHUSI. YMEET MCIOJIb30BATh HOPMATHUBHO-TEXHUYECKYIO JIMTEPATYPY, MEPEIOBOU
OITBIT.

Cocmasnsiowas KomnemeHyuy — 61a0eHue HasblKamu

HYJICBOM YPOBEHb: HE JEMOHCTPUPYET BaJ€HNE HABBIKAMU BBITIOJIHEHUS Mpodeccuo-
HaJbHBIX 3a71a4. He MOXKeT BBITIOJIHUTD 3aJ1aHM;

MHHUMAJIbHBIA YPOBEHb: HE JEMOHCTPUPYET BIIAJICHUE HABBIKAMH BBITIOJHEHUS MPO-
dbeccroHaNbHBIX 3a7a4. VICTIBITHIBACT CYIIECTBEHHBIC TPYJIHOCTH MPU BHIIOTHEHUU
OT/CJIbHBIX 3aJIaHUM;

MOPOTOBBIN YPOBEHB: BJIaJIE€T HABBIKAMH BBIMIOJHEHUS MTPOQPECCUOHATBHBIX 3a7ay Ha
MIOPOTOBOM ypOBHE. 3aJIaHUs BBIMOJIHAET MEIJICHHO U HEKaUYe€CTBEHHO;

CpeIHHUH YPOBEHB: BJlaJieeT HaBbIKAMH BBIMOJHECHUS MTPOGECCHOHANIBHBIX 3a1ad. 3a1a-
HUS BBITIOJIHSAET Ha CPEJIHEM YPOBHE 10 OBICTPOTE U KAYEeCTBY;

IIPOJIBUHYTHIM YPOBEHB: BJIAJICET YBEPCHHBIMH HABBIKAMH BBITIOJIHEHHUS TTPOQeCcCro-
HAJIBHBIX 3a7a4. bBICTPO M KAaYECTBEHHO BBITIOJNHSAECT 3aJ[aHUs, MHOT/A JONyCKas He-
3HAYUTEIbHBIE TOTPEIIHOCTH;

BBICOKH ypOBEHb: BJIQJICET YBEPECHHBIMH HABBIKAMHU BBITIOJIHEHUS MPOdEeCcCUOHATh-
HBIX 3a/1a4. BBICTPO M Ka4eCTBEHHO BBIMIOHAET 3aJlaHusl, TPU HEOOXOIUMOCTH Jie-
MOHCTPUPYSI TBOPUYECKUIN MOJIXO.

Obobwennas oyeHKa chopmuposanHocmu KoMnemeHyuil

HYJICBOM ypOBEHB: Ha HYJEBOM YpPOBHE C(OPMHUPOBAHBI: BCE COCTABJISIONIME; OJIHA
WJIU JIBE U3 TPEX, OCTaIbHBIE — HAa 00JIee BHICOKOM YPOBHE;

MUHHUMAaJIbHBIN YPOBEHb: HA MUHUMAJILHOM YPOBHE C(DOPMUPOBAHBI: BCE COCTABIISIO-
IIe; OJTHA WJIH JIBE U3 TPEX, OCTAJIbHBIE — HA 00JIee BLICOKOM YPOBHE;

MIOPOTOBBIN YPOBEHb: HA MTOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIOININE; OJ1-
Ha WIH JIBE U3 TPEX, OCTaJIbHbIC — HA 00JIee BELICOKOM YPOBHE;

CpEeIHUI YPOBEHB: Ha CpPEAHEM YypOBHE C(HOPMUPOBAHBI: BCE COCTABIISIOIINE; OJIHA
WM 1B U3 TPEX, OCTaJIbHbIE — HA 00JIee BHICOKOM YPOBHE;

MIPOJIBUHYTHIM YPOBEHB: HA MPOJBUHYTOM YpPOBHE C(HOPMHPOBAHBI: BCE COCTABIISIO-



1IM€; OJIHA WU ABE U3 TPEX, OCTAJIbHBIE — HA BBICOKOM YPOBHE;
- BBICOKHH YPOBEHb: Ha BBICOKOM YPOBHE C(POPMHPOBAHBI BCE COCTABJISIONINE KOMIIE-
TEHIINH.

4.2 Bonpochbl K IK3aMeHY U NIPUMeP IK3aMEeHAMOHHOI0 OnJjiera

Bomnpocsl k 3k3aMeHy:

1. Haznauenue nmakera Mathcad. Ctpykrypa noxkymenTta Mathcad.

2. Co3nmanue u pemaktupoBanue nokymeHTa Mathcad. Box u pemaktupoBanme
BBIPAKEHUMU.

3. OmnpezeneHue JOKANbHBIX U TI00ANBHBIX MEpEeMEHHBIX. PamkupoBaHHbBIE Tie-
pEMEHHBIE.

4. BCcTpOo€HHBIE U OIpEIENIEHHBIE MOb30BaTeNeM (DYHKIIIH.

5. BeruncnurensHbie oneparopsl Mathcad (nuddepennrpoBanue; UHTETpUpoBa-
HUSL; BBIYUCIICHHUE MPEJENIOB, CYMMBI U IIPOU3BEICHHUS).

6. BBog u neiicTBus Haa BeKTOpaMu B MaTpuiiamu B Mathcad.

7. @yHKIUU Ul pabOThI C BEKTOPaMU U MaTPUIIAMH.

8. IlocTpoenue rpakoB B 1€KapTOBOW U MOJISPHON CUCTEMAaX KOOPAMUHAT.

9. ®opmaTHpPOBAaHUE U TPACCUPOBKA ABYMEPHBIX IPapuKOB.

10. TToctpoenue rpapukoB PyHKIHI ABYX IEPEMEHHBIX.

11. ®opmsbl 3antucu 1 0COOEHHOCTH BBOAA KOMITJIEKCHBIX YHUCE.

12. ®yHkuum a1 padoThl C KOMIUIEKCHBIMHU YHCIAMU.

13. 'eomeTpuueckass UHTEPIPETALUs KOMIUIEKCHBIX YU CEN.

14. OcoOEHHOCTH BBINIOJIHEHUSI CHMBOJIBHBIX MPE0OpPa30BaAHMIA.

15. CumBosibHBIE NTPEOOpPa30BAHMSI, BBINOJIHSAEMbBIE C MOMOUIBI0 KOMaHJ MEHIO
Symbolics.

16. ITanens uHCTpyMeHTOB Symbolic. BeinosiHeHne CUMBOJIBHBIX MpeoOpa3oBa-
HUM.

17. Pemenue anreOpandeckux, TPAHCIIEHEHTHBIX YPaBHEHUH C UCIIOJIb30BAaHUEM
JTUPEKTHUBBI SOlVe N CUMBOJIBHOTO 3HaKa PaBEHCTBA.

18. Pemienue anredpandeckux, TPAaHCLEHICHTHBIX YPABHEHHUH C MCIIOJIb30BaHUEM
KoMaH bl Solve moamento Variable menro Symbolics.

19. Ilpumenenue GyHKIIUA 1OOt.

20. Ilpumenenne dyHKIMU polyroots st onpeneneHrs KOpHEH MoJuHOMA N-HOM
CTEIEHHU.

21. Ucnonb3oBanue (yHKUUM lsolve s peleHust CUCTEeM JIMHEHHBIX ypaBHe-
HUM.

22. IlpumeHeHue 0JI0Ka penIeHUs] CUCTEM JIMHEWMHBIX U HEJIMHEWHBIX YpaBHEHUN
Given - Find (urcnenHoe peieHue).

23. I[IpumeHeHue O6y10Ka peleHus: Uil ONpeAesIeHUs] KOPHEW CUCTEM JIMHEHHBIX U
HEJINHEWHBIX YPAaBHEHUN B CUMBOJILHOM BUJIE.

24. Ha3HaueHue 1 UCIOJIh30BaHNE TTPOTrPAMMHOTO OJIOKa.

25. Hcnonbs3oBaHue ONEPaTOpoOB MaHeId HHCTPYMEHTOB Programming.



IIpumep IK3aMeHALHMOHHOT0 OHJIeTA

I'OVYBIIO «JloHeukuii HAlMOHAIBHBIA TEXHUYECKUN YHUBEPCUTET

[TporpaMmMa mOrOTOBKH: bakanaspuam

Hanpasnenue noarotoBku: 01.03.04 Ipuxnaouas mamemamuxa

Hamnpasnennocts (nmpoduis): «lIpuknaonas mamemamura u KubepHemuray

Cemectp: Il

YyeOHasi AUCHUIIIINHA: MATEMATUYECKUE HAKETBI IIPUKJIAJTHBIX IIPOI'PAMM
BUJIET Nel

1. IToctpoenue rpadmkoB B IeKapTOBOii cructeme kKoopaunat B MathCad.

2. Haittu xopru ypasremmsa (X +3)* + (X +5)° =15) u ypasmenns f (X) = X% =0 ¢ nomo-
IIBI0 (DYHKIMH TOOtS, IPEeIBAPUTEIBHO rpad)MueCcKH OINPEeTIHB HHTEPBAIBI H30JISALUN KOPHEH.

3. Pa3paborath 0JI0K-cxemy anroputMma u ¢yHkuuio nojb3osarenss MathCad B Bume nmporpamMmmHOro
Onoka s 00pabOTKM LENOYHCICHHOTO BEKTOPA: PACIIONOKHTH MO YOBIBAHUIO AJIEMEHTHl MaccHBa

X(N), KoTOpbI€ PacHoI0KEHbl MEKIY MAKCUMAIbHBIM HEYETHBIM U 1-M MOJIOXKHUTEIbHBIM 3JIEMEHTA-
MU MacCHBA.

YTBepxneHo Ha 3aceqannu Kadeaps! «[IpukinagHas MaTeMaTHKa U HCKYCCTBEHHBI MHTEIUICKT,
nporokon Ne or . 20 T
3aB. kadeapoit [TaBnpim B. H. DK3aMeHaTop Edumenko K.H.

KPUTEPUU
OLIeHMBAHMS IK3aMEHAIlMOHHOH padoThI
10 AUCUUIUINHE «MaTtemMaTHyecKue MakeThl IPUKIIaJIHbIX IPOrpaMm»»
IUIs1 00yYarOIIUXCS MO HAPABJICHUIO TIOJTOTOBKH
01.03.04 IlpuknanHast MaTemMaTHKa
(manpaBnenHocTh (poduitb)— «[IpukinanHas MaTeMaTuka 1 KHOCPHETHKA)

DK3aMeH MPOBOJUTCS MUCBbMEHHO MO OmieTam. B kaxkaoM OujeTe COIEep UTCS TPU BOIPOCaA,
KOTOpPbIE OXBATBHIBAIOT TEOPETUUECKYIO U MPAKTUYECKYIO YacTH Kypca U TpeOyrOT pelieHus] KOHKpeT-
HoM 3amaun (1-i Bonpoc ouenuBaercs B 10 6amios, 2-i u 3-it — B 20 6auioB).

OTBeT Ha KaX/blii BOIIPOC OLIEHWBAETCS MO CIEAYIOIIUM KpUTepusiM. MakcuMaabHOe KoJIuye-
CTBO 0aJIOB CTaBUTCS B CIydae MOJHOTO CHCTEMHOTO PacCKPBITHsI BOIpoca (pelieHus 3a1auu) 0e3 Ka-
KHUX-TM00 HeTouHocTel. bamibl cHUMalTCs, eclii B OTBETE YMYLIEHbI KakHe-I11M00 BTOPOCTENEHHbIE
MOMEHTHI (0 2 0aioB), JONYIEHbl HECYIIECTBEHHbIE HETOUHOCTH (/10 3 0ayIOB), JOMYIIEHHI CYIlle-
CTBEHHbIE HETOYHOCTH IPH MPaBHJIBHOM OTBETE B I1eJIoM (10 4 6ajlIoB), MPU HEJOCTATOYHOM IIpeji-
CTaBJICHMH MaTepHuaoB (0amibl CHUMAIOTCS KaK IMPOIEHT HEeIOCTAIONIer0 MaTepHuaia ¢ Yy4eTOM ero
3HaYMMOCTH). [Ipr OTCYTCTBHU MPaBUIIBLHOTO OTBETA Ha BOIpOC oOyuaromuiics noixydaet 0 6amios.

[Tonmy4yenHble Oanibl 3a OTBETHl HA BONPOCH! OMiIeTa CyMMHUPYIOTCS U C YYETOM Pe3yibTaToB
TEKYIIEro KOHTPOJIs paboThl 00yJaroIerocs BHIBOAUTCA UTOroBast oleHka o 100-6amipHoN mikane.

[Tony4yennas onenka no 100-0anapHON 1IKane onpeAesseT OLEHKY MO rocy1apCTBEHHON IIKa-
ne u mkane ESTS.

YTBepkaeHo Ha 3aceqanuu Kad. «IpukiagHas MmaTeMaTvka U UCKYCCTBEHHBIA HHTEIIEKT»,
poTOKOJ Ne or . 20 T

3aBeyromnuii kadeapoit B.H. ITaBibim

4.3 Kputepuu ouieHUBaHUs

O1eHrBaHNE YpOBHSI OCBOEHUSI O0y4arOIMMCsl YYEOHOr0 MaTepuaia JUCLUILIN-
Hbl «MareMaTu4ecKre NakeThl MPUKIATHBIX MMPOrpaMm» IPOU3BOAUTCS B XOAE TEKY-
I1ET0 KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTalluu (CEMECTPOBOIO KOHTPOJIA).

Texymmii KOHTPOJIb 3HaHUI 00ydYarolerocs: MPOU3BOAUTCA IO pe3yJibTaTaM
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BBITIOJTHEHUS J1a00paTOPHBIX padOT, WHAWBUIYAIBHOTO 3aJaHus, BO BpEeMs KOHTPOJIb-
HBIX OTNPOCOB B XOJI¢ MPOBEACHMS 3aHATHUN. BrIoNHeHue 3aMaHuii Ha JTaOOpPaTOPHBIX
paboTax, mpeayCMOTPEHHBIX paboveil MporpaMMOi TUCITUTUIUHEI, SIBISETCS HEOOXO0IH-
MBIM YCIIOBHEM JIOMyCKa K dK3aMeHy. Pacnpenenenue 6amioB TEKymero KOHTPOJIS pa-
00THI 00YyUaIOIIETrocs Ha MPOTSHKEHUH ceMecTpa MpuBeIeHo B Tabuiie 1.

Tabnuna 1 — PacripeneneHue 0amioB TEKyIEro KOHTPOJIS

dopmMa KOHTPOJIA Bo3moskHoe [Ipumeyanue
KOJIMYECTBO
6amu10B

OT4éT O BBHINOJIHEHUU 5 3aaHue BBIMOJIHEHO MPAaBHIBHO, MPUBEIEHO IOJIHOE
nabopaTopHOi pabOTEHI. pellieHrne W TPAaBUIBHBIA OTBET (IIOJIHOE PACKPBITHE
BONPOCA), MPUBEJICH aHAJIN3 MOJTYYSHHOT 0 pe3ysbTaTa.

4 3ajanue BBIMOJHEHO MPABWIHHO, UMEIOTCS HECyIlle-

CTBEHHBIC HETOYHOCTH, HE MOBJIMBIINE HA PE3Y/IbTAT.

3 3a/aHue BBINOJIHEHO B LEJIOM IPAaBUIIBHO, TOMYIIEHBI

OT/I€JIbHbIE HETOUHOCTH, HE UCKA3UBIUINE X0 PELICHUS
B 1I€JIOM, BO3HHUKJIM TPYJIHOCTU B OOBSCHEHUU IMOIY-
YEHHBIX PE3YJIbTATOB.

2 3ajaHue BBINOJIHEHO YacTUYHO, JOMYIIEHbI CyIIe-
CTBEHHBIE HETOYHOCTHU (HEMOJHOE PACKPBITHE BOIPO-
ca), MPUBEJCH HE MOJHBIM aHaIU3 MOJIYYEHHOI'O pe-

3ynbTara.
1 3a/iaHue BHITIOJIHEHO B II€JIOM HEMPABHIHLHO, UMEIOTCS
CYIIIECTBEHHBIC OIMMOKY B aHAJIN3€E PE3YNIbTATOB.
Hroro no 8-5= U3 pacuéra BBIMOTHEHHS 8 mabopaTopHBIX padoT (3a
1a00paTOPHBIM 34 aynuTOpHBIX Yaca).
paboram: OuenuBaetcs kaxsjas padora.
40 MaxkcuMallbHO BO3MOKHOE.
OTYET O BHITIOJIHEHUH 10 3ajaHue BBITIOJHEHO MPaBUIIBLHO, MPUBEACHO IOITHOE
WHIUBUAYAIBHOTO pelieHrne U TPaBUIBHBIA OTBET (MIOJHOE PACKPBITHE
3aJlaHusl. BOIPOCA), IPUBEJICH aHAJIN3 MOJTYYEHHOT 0 pe3ysbTaTa.
5 3aaHue BBIMOJTHEHO B IEJIOM MPAaBUIBHO, TOMYIICHBI
OTJIeNIbHbIE HETOYHOCTH, HE NCKA3UBIIHNE X0 PELICHUS
B LIEJIOM.
Hroro o nHAMBUYyaIBHO- 10 MakcumanbHO BO3MOKHOE.
MY 3aJIaHUIO:
HNTOI'O: 50 MaxkcruManbHO BO3MOXKHOE.

I[Ipome:kyTouHasi aTrrecTalusi O pe3yJibTaTaM OCBOCHUS AUCIHUIUIMHBI B Ce-
MecTpe POBOAUTCS B (OpMe CEMECTPOBOro 3k3ameHa. dopma mpoBeneHus IK3aMeHa —
NUMCbMEHHAsl. DK3aMEHAIlMOHHBIA OMieT BKIo4YaeT B ceds 3 Bompoca (tadun. 2). Ilpu
OLICHMBAaHUM OOYYAIOIIETrocs Ha 3K3aMEHE MpernojaBaTelb PYKOBOACTBYETCS CIIETYIO-
UMY KPUTEPUSIMHU.

MaxkcruManabHOE KOJIMYeCTBO OAJIOB 32 OTBET HA BOIPOC IK3aMEHAIIMOHHOTO OHU-
JIeTa 3aCUUTHIBACTCA B CIIy4ae MOJHOIO CUCTEMHOI'O PACKPBITHS BOIpoca (pEIIeHHs 3a-
naun) 6e3 Kakux-1ubo HEeTOYHOCTeH. bamiel cHUMAKOTCs, €Clii B OTBETE YIIYIICHBI Ka-
KHe-T100 BTOPOCTENEHHBIE MOMEHTHI (10 2 0asioB), AOMYIIEHBl HECYIIECTBEHHbIC He-
TOYHOCTH (710 3 OaIoB), JOMYIIEHBI CYIIECTBEHHbIE HETOYHOCTH MPU MPABUIBLHOM OT-
BeTE B 11esI0oM (70 4 0aioB), MpY HEJOCTATOYHOM IPEICTABICHUH MaTepHuaoB (Oaibl
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CHUMAIOTCSI KaK MPOIEHT HEJAOCTAOIIETO MaTeprala ¢ y4eToM €ro 3HaumMocTH). [lpu
OTCYTCTBUH MPABHIIBHOTO OTBETA HA IIOCTABJICHHBIN BOIIPOC 0OydJaromuiics moaydaet 0
0aJIJIoB.

Tabnuma 2 — Pacnipenenenue 0amioB IO CEMECTPOBOMY dK3aMCHY

dopma KOHTPOJIS MaxkcumanbHO
BO3MOXKHOE KOJIMYECTBO OAJIJIOB
OTBeT Ha BOIIPOCHI BoIpoc 1 10
9K3aMEHAIIMOHHOTO OmiieTa BOIPOC 2 20
Borpoc 3 20
UTOIO: 50

HToroBas oneHka onpeenseTcss MyTeM CyMMHUPOBAHMS KOJMYECTBA OAIIJIOB 110
pe3ynbTaTaM TEKYIIeTO KOHTPOJIS U KOJUYECTBA OAJUTOB IO Pe3yJIbTaTaM CEMECTPOBOTO
sk3aMeHa. MaKcHMAaJIbHO BO3MOKHOE Koau4uecTBo 0ay10B — 100.

[Tonyuennas onenka mo 100-0a/muibHOM IMIKaje OMpeaeisieT OIEHKY IO rocyaap-
ctBeHHoM 1mkaie u mkaie ECTS:

Cymma 6amioB Oruenka Orenka
no 100-0anpHOM HIKane no mkajne ECTS 110 FOCY/IapCTBEHHON LIKaJe
90-100 A OTnanaHOo
80-89 B x
75-79 C opotio
70-74 D v
60-69 E JIOBJIETBOPUTEITHHO
35-59 F He
0-34 = YIIOBJIETBOPUTEIHHO

* — ¢ 00s3aTEIbLHBIM IMOBTOPHBIM U3YUCHUCM NUCHHUIINHBI.

4.4 Tlpumep TeKylIero onpoca Ha J1a00paTOPHbIX 3AHATHSAX

Ha mnpumepe mnabopatopuoit pabdotsl Ne§ «IIporpammupoBanre B TMakeTe
MathCady.

Pazpabotats OJioK-cXeMy ajaroputMa W (PyHKUIMIO TOJIH30BATENsl B BUJIE MPO-
rpaMMHOro OJioKa Jyisi 00pabOTKU LEJOYMCICHHOTO BEKTOpa. APryMEHT (DYHKIMH —
BEKTOp, BO3BpallaeMblil pe3ylbTaT — BEKTOP WJIM COOOIIEHHME O HEBO3MOXHOCTHU BbI-
MOJIHUTH YKa3aHHOE 3aJlaHue. PacmosiouTh o Bo3pactanuio meMeHTsl MaccuBa X(N),
KOTOPBIE PACTIONOKEHBI MEKIY MHHUMAIBHBIM YETHBIM U TTOCIICTHAM TOJIOKHTEITHHBIM
AIIEMEHTaMH MacCHUBa.

4.5 KypcoBoe npoekTupoBaHue
VY4eOHBIM MJIAHOM KYypCOBOE MPOEKTUPOBAHNE HE 3aIlJIAHUPOBAHO.

5 PEKOMEHAYEMAS JIUTEPATYPA
I OcHoBHast JuTeparypa
1. BrmacoBa, A.M. Marematuka ¢ MathCad [Dnextponnsiii pecypc] : y4eOHO-
MeToandeckoe mocodue s By30B / A. M. Bmacosa ; A.M. Bnacosa ; Ypan. dbenep. yH-
T uM. niepBoro IIpesunenta Poccun b.H. Enpnmna. - 14 MO. - ExarepunoOypr : YpdV,

2017. - 1 daiin. - Cucrem. TpeOOBaHMS: Acrobat Reader.
http://ed.donntu.ru/books/19/cd9126.pdf



http://ed.donntu.ru/books/19/cd9126.pdf
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2. TuxomupoBa JI.B. ABTOomMaru3anuss MaTeMaTHUYECKUX pPacue€TOB B CHCTEME
MathCAD : yue6Hoe mocobue / Tuxomupora JI.B.. — Komcomonbck-Ha-Amype : Kowm-
COMOJIbCKUM-Ha-AMype rocyaapcTBeHHbIM yHUBepcuTeT, 2018. — 92 ¢. — ISBN 978-5-
7765-1346-6. — Tekct : HJNEKTPOHHBIN // DAeKTpoHHO-OmOIMOTeyHass cucrema IPR
BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/102081.html. — Pexxum poctyma:
JUTSL aBTOPU3HP. TIOTB30BaTEIICH.

I1 JonosiHUTEILHAS JMTEpaTypa

3. ®omun B.I'. MaremaTtnueckoe moaenupoBanue B cucteme MathCAD : y4e6-
Hoe nocobue / @omun B.I'.. — CaparoB : CapaTOBCKHiIl TOCYJapCTBEHHBII TEXHUUECKUI
yauBepcuteT uMenu H0.A. T'arapuna, ObC ACB, 2020. — 80 c. — ISBN 978-5-7433-
3387-5. — Tekct : anmekTpoHHBIH // DnekTpoHHO-0nOmoTeyHas cuctema [IPR BOOKS :
[caiiT]. — URL: https://www.iprbookshop.ru/108693.html. — Pesxum moctyna: muist aBTo-
PHU3UD. MOJIB30BATENEH.

4. 3aiiueB, A.A. TexHonmoruu 00pabOTKHM WHOOPMAIMU CPEICTBAMH CHCTEMbI
KoMmmbioTepHol MaremaTukun MathCAD [OnekTpoHHBIM pecypc]| : ydeOHOe mocobue
st By3oB / A. A. 3aiinieB, A. A. Kymnnaes ; A.A. 3aiiieB, A.A. Kynnaes. - 3 M0O. -
Mockasa : U3n-sBo MUUT'AuK, 2014. - 1 ¢aiin. - Cuctem. TpeboBanus: Acrobat Reader.
http://ed.donntu.ru/books/17/cd7323.pdf

6 YYEBHO-METOANYECKOE OBECIIEYEHUE JUCHUITJIMHBI

Y4eOHO-MeTOAMYECKUE U3JaHus, paspadoTannbie B JlonHTY:

5. Meroandeckue peKOMEHJAIUU JJIS BBITIOJHEHUS! JTA0OPATOPHBIX pabOT Mo
JUCHUIUIMHE "MaTtemMaThdecKue MaKeThl MPUKIAAHBIX MporpaMm’ [DIEKTPOHHBIN pe-
cypc] : nas obydaronuxcs 1o HampaiieHusM noaroroBku 01.03.04 "Ilpuknannas ma-
tematuka", 02.03.03 "MaremaTuyeckoe obecriedyeHrue W aJMUHUCTPUPOBaHUE UHGPOP-
MalMOHHBIX cucteM" Bcex ¢opm obOyuenus / TOYBIIO "JOHHTY", Kad. npuknaz.
MaTeMaTUKH W UcKyccTB. uHTeiekra ; coct. K. H. Edpumenko. - 1 M6. - Jloneuxk :
['OYBIIO "JOHHTY", 2022. - 1 ¢aitn. - Cucrem. tpedoBanus: Acrobat Reader.
http://ed.donntu.ru/books/23/m8739.pdf

6. MeTtoandeckue peKOMEHIAIUH ISl CAMOCTOATENILHOM pabOThI IO NUCIUILINHE
"MaremaTriyecKue MmaKeThl MPUKIIAIHBIX TTporpaMM" [DIeKTpOHHBIN pecypc] : aiist 00y-
yaromuxcsi mo HampasieHuto noarotoBku 01.03.04 "llpuknagnas matemartuka" /
['OYBIIO "JOHHTY", Kad. mpukn. marematuku ; coct. K. H. Ebumenxo. - 319 K0. -
Honenk : TOYBIIO "IOHHTY", 2021. - 1 ¢aiin. - Cuctem. TpeboBanus: Acrobat
Reader. http://ed.donntu.ru/books/21/m7472.pdf

7. Meroauyeckre peKOMEHAAIMU JJIsl BBIMOJHEHUS WHAUBUYATBHOTO 3aJIaHUs
0 JUCHMIUIMHE '"MareMaTH4ecKne MaKeThl MPUKIAAHBIX Mporpamm’ [DIEeKTPOHHBIH
pecypc] : nst oOydarontuxcs mo HampasieHuto moAarorosku 01.03.04 "TlpuxknagHas ma-
tematuka", 02.03.03 "MaremaTuyeckoe oOecrieyeHrue W aJMUHUCTPpUpPOBaHKHE UHGOP-
MalnroHHBIX cucteM" Bcex dopm odbydenus / TOYBIIO "JOHHTY", Kad. npuki. ma-
tematuku ; cocT.: K. H. E¢umenko. - 263 K0. - lonenk : TOYBIIO "JIOHHTVY", 2022.
- 1 Gaiin. - Cucrem. TpeOOoBaHUs: Acrobat Reader.
http://ed.donntu.ru/books/22/m7961.pdf



https://www.iprbookshop.ru/102081.html
https://www.iprbookshop.ru/108693.html
http://ed.donntu.ru/books/17/cd7323.pdf
http://ed.donntu.ru/books/23/m8739.pdf
http://ed.donntu.ru/books/21/m7472.pdf
http://ed.donntu.ru/books/22/m7961.pdf
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JIEKTPOHHO-UH(OPMALIMOHHBIE PeCypPChI
OBC IOHHTY - http://library.donntu.ru
9BC IPR SMART — http://www.iprbookshop.ru.

7 MATEPUAJIBHO-TEXHUYECKOE OBECINHEYUEHHUE AUCHUIIJINHBI

7.1 JIeKIITHOHHBIE 3aHATHA:

YyeOnas ayautopusi Ne3.252, y4yeOHbIl kopmyc 3, AJii TMPOBEIACHUS 3aHATHIA
JICKIIMOHHOTO THWITA, TPYNIOBBIX U WHAWNBUAYATHHBIX KOHCYJIbTAIlMA, TEKYIIETO KOH-
TpoJisi. Criennanu3upoBaHHas MeOesb: 0CKa ayAUTOpHAs, MapThl, TEMOHCTPAIIMOHHbIE
CTEH/IbI U IJIaKaThl. MyabTUMeauiHOE 000pyoBanue: kommbrotep Intel Celeron E1200
1.8 MHz/1 Gb O3Y/160 Gb HDD, monutop Samsung SyncMaster 795DF 17°. IlIpo-
rpaMMHOE obecrieueHue: onepaironHas cuctema Microsoft Windows XP, LibreOffice
5.3.4.(2017), npoektop Epson EMP-280, skpan HacTeHHbII SOpar ¢ MeXaHUYECKUM
Bpamenuem 180x190.

7.2 JIabopaTopHble padoThI:

Komnbrorepusiii knace Nel1.514, yueOnsliii kopryc 11, ayig npoBeneHus 3aHATUR
7a00paTOPHOTO M MPAKTUYCCKOTO THITA, BHITIOJHEHUS KYPCOBBIX pabOT, TPYIIIOBBIX U
WHIUBUTYyaTbHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS U IPOMEKYTOYHOW aTTECTAIUH.
Crenmanu3upoBaHHas MeOesb: TOCKa ayIUTOpHAas, mapTbl. MyabsTUMEANITHOE 000pY-
noBanue: kommbioTepsl Intel Pentium 4/134Mhz /512Mb/37Gb, nporpammHuoe obecrie-
yeHue: onepanronHas cuctema Microsoft Windows XP Professional - 6ecruiatnas Bep-
cus, Microsoft Qffice 2007 - 6ecrutatnas Bepcus, Mozilla Firefox - cBo6oaHO pacmpo-
ctpansiemas, LibreOffice 3.3.0.4 — OecrmiaTHas Bepcus; MOHUTOPBI SyncMaster
(1280x768@60Hz); xommbroTepsl Intel Pentium 4/166Mhz /512Mb/37Gb, nporpamm-
HOoe obecrieyeHue: onepaimonHas cuctema Microsoft Windows XP Professional - 6ec-
riatHas Bepcus, Microsoft Qffice 2007 - 6ecrumatHas Bepcusi, Mozilla Firefox - cBo-
oonHo pacmpoctpansiemas, LibreOffice 3.3.0.4 — OecratHas BepcHs, MOHHUTOPBI
Samsung SyncMaster 550b(T); komnberotepsl Celeron™/466Mhz /65,5Gb, nporpamm-
Hoe oOecrnieueHue: onepanuonHas cucrema Microsoft Windows XP Professional - 6ec-
ratHas Bepecus, Microsoft Qffice 2007 - Gecninatnas Bepcusi, Mozilla Firefox - cBo-
o6onHo pacnpoctpansiemas, LibreOffice 3.3.0.4 — GecruiatHast Bepcus.

7.3 CamocrosiTejibHasi paboTa:

[TomemieHnst 17151 CAMOCTOSATENEHOM paObOTHI ¢ BOZMOKHOCTBIO TTOAKITIOUEHUS K Ce-
™M «VHTEpHET» W o0OecredeHneM [OCTylma B JJIEKTPOHHYI HWH(GOPMAIMOHHO-
00pa30BaTENbHYIO CPEely OpraHHW3aIluU: YUTAIbHBIC 3aiIbl, yueOHble Kopmyca 2,3 (KoMm-
MBIOTEPHAs TEXHUKA C BOBMOKHOCTBIO MOAKIIIOUEHUs K cetu «HTepHeT» 1 obecredeHu-
€M JI0CTyNa B 3JIEKTPOHHYIO0 HH(POpPMAIMOHHO-00pa3oBarensuyio cpeay (QMOC JIOH-
HTYVY) u snextponno-6ubmmoreunyto cucremy (3bC [PRbooks), a Takyke BO3MOKHOCTHIO
WHIMBUYalbHOTO HeorpaHMueHHOro goctyna odyyatomuxcs B ObC u DMOC nocpen-
ctBoM Wi-Fi ¢ mepcoHanbHbIXx MOOMIBHBIX ycTpoiicTB. OC- Microsoft Windows 7,
OpenOffice 2.0.3 — o6mectBennas aunensuss MPL 2.0/ Grub loader for ALT Linux -
munensus GNU LGPL v3/ Mozilla Firefox - munensus MPL2.0, Moodle (Modular Ob-
ject-Oriented Dynamic Learning Environment) - numensust GNU GPL.
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