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IHPOEKTHASA MACTEPCKAA
INPOPECCOPA B.U. 'THATIOKA

U O6mume moJ1okeHust

IIpoexTHast MacTepckasi AJisl CTYJ€HTOB — 3TO 00pa3oBaTeIbHBIN Qop-
MaT, B KOTOPOM 00ydYarouuecs: mpuoOpeTaroT OMbIT PEIICHUs MPAKTUYECKHUX 3a-
Ja4, MOJydyaeMblX OT OM3HEca, HAyYHbIX MHCTUTYTOB WJIM TOCyJapcTBa, Ipe-
Bpalas TCOPETUYECKUE 3HAHMS B IPAKTUYECKHE PAOOTAIOIINE TPOCKTHI.

YTo gaeT MpPOEKTHAA MACTEPCKAS:

® MPUOOpPETEHUE OMbITA: CTYJAEHTHI ydarcsa paboTaTh B KOMaHJIE, pacipee-
JSATh POJIU, COOMIOAATh A€AJAlHbI U PEACTABIATh PE3YJIbTATHI;

e opTHOIHO: B JATBHENUIIEM BBIITYCKHUKH MOJIYYatOT TOTOBBIE KEUCHI, KO-
TOpBIE MO’KHO MOKa3aTh padOTOAATENIO IPU TPYAOYCTPOMUCTBE;

e CBS3b BY30B C MHAYCTPHEH: IPHUBJICUCHHUE PEANBbHBIX 3aKa3YUMKOB, I'OTO-
BBIX BHEAPATH CTYACHUYECKUE pa3paO0OTKU WU OTCIEKUBATH TATaHTHI.

Pa0Gora npoeKkTHON MacTepPCcKoil peajin3yercs B psiji dTANOB!

e cOop 1 OTOOp 3asBOK: MOWCK BHEIIHUX 3aKAa3UYMKOB WM BHYTPEHHUX BY-
30BCKHX 3aj1a4, ()OpMUPOBAHUE ITyJla TEM U KPUTEPUEB UX BBIIOJIHEHUS;

e (popmupoBaHUE KOMaHJ: Ha0Op CTYAEHTOB B KOMAaH[bl, 3aKpEeIUICHUE 3a
Ka)X10M KOMaH/10i MeHTOpa (IperoaaBaTess WK SKCrepTa oT Ou3Heca);

e paboTa HaJ MPOEKTOM: MPOBEJICHUE OOCYKJIEHUMU, JIEKIIN U KOHCYJIbTa-
[IUH, MPOMEKYTOYHBIE OTUYETHI, TJIe KOMAH bl TIOKA3bIBAIOT PE3YIbTATHI;

e (puHanmpHas 3ammMTa: MPE3eHTAIMs MTPOTOTUIIOB WM PEIISHU Tepes Ko-
MUCCHEH, OIIeHKa pe3y/IbTaTOB U Mepeaayda peleHuil 3aKka3unKy.

IIpumepsbl HANIPABJICHUH U KEHCOB!

¢ HH(POPMAIIMOHHBIE TEXHOJOTUHU: MPOIECChI, METOJBI M CpelicTBa cOopa,
00pabOTKH, XpaHEHHS U MEPE/Iaur JaHHBIX C IIOMOIIBIO BBIUUCIUTEILHON
TEXHUKH JJ1s TOJTy4eHUs HHPOpMAIli HOBOT'O Ka4eCTBa,

e yH(dOpMalMOHHas 0€30MacHOCTh: IPOrpaMMHO-aNMnapaTHOEe 0becrieyeHne
KOMILJIEKCa Mep MO 3aiuTe HUPPOBLIX U (U3UIECKUX JTAHHBIX OT HECAHK-
UOHUPOBAHHOTO JOCTYIA, YTEUKH, U3MEHECHUS WU YHUYTOXKEHHUS;

® TEIEKOMMYHHUKAIIMM W CBS3b: IMPOTrpaMMHO-ANMapaTHOe obOecreueHue
KOMITJIEKCa TEXHOJIOTHM JUIsl Tepeayn U npueMa MHGOpMaIi Ha pac-
CTOSIHUU C MIOMOUIBIO SJIEKTPUYECKUX, ONTUYECKUX WU PAAUOCUTHAJIOB,;

e pa3BuUTHE MHPPACTPYKTYpPhI: MPOrpaMMHO-AINapaTHOE 00ECIeYeHUEe CH-
CTEM aBTOMAaTU3AIIUU KWJIbs, KOTOpasl yrpasiisieT ObITOBBIMU MpUOOpaMu,
CBETOM U KJIMMATOM 0€3 y4acTHus uejioBeKa (KOHLEMIHS «Y MHBIN JOM»).
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U Bo3Mo:kHbIE TEMbI MPOEKTHOM MACTEPCKOM

CTtyneHTBl MOIyT CaMH BbIOpaTh Temy il padOoThl B paMKax Ipo-

eKTHOM MacTepckoil. IIpu 3TOM 1e1eco00pa3Ho0 AKTUBHO HCIOJIb30BATh:

COOCTBEHHbIE HapaOOTKU MO YYEOHBIM 33JJaHUSIM, BBIIOJIHEHHBIM B pam-
Kax J1I000# TUCIUIUIMHBI, U3y4aeMO B MPEIbIAYIIUNA IEPUO 00yUCHHUS;
yueOHbIe, HAyYHbIC WIN MPHUKIAJHbIC 33/1a4H, IOCTABJICHHbIC HA pa3iny-
HBIX dTanax MperoaaBaTessIMU WIA COTPYAHUKAMH YHUBEPCUTETA,;
3a/1aHUs], BBIOJIHAEMBIE TI0 33aKa3y WIH 33laHUI0 PYKOBOAMTEINEH IIpel-
OPUATUI U OPTaHU3alUi, C KOTOPBIMH COTPYIHUYAIOT CTYICHTHI;
COOCTBEHHbBIE UJIEU, BO3HUKAIOLIUE 0] BIMSHUEM UH(POpPMALIH, IT0Tyda-
emou u3 Murtepnera, renenporpamm, CMU 1 1pyrux nCTOYHUKOB.

Hamn6oJ1ee xapakTepHble TeMbI POEKTHON MacTepPCKOI:

Be0-CaliT — 0JIHA MJIM HECKOJIBKO JIOTUUECKHU CBSI3aHHBIX BEO-CTpaHUII, KO-
TOpbie HaxosATcsi B IHTepHeTe mo1 001muM aapecoM (JOMEHOM);

0a3a JaHHBIX — OPTaHU30BAHHBIN HA0OP ANEKTPOHHBIX JAHHBIX, KOTOPHIH
XPaHUTCS Ha JIOKAIBHOM KOMIIBIOTEPE MOJIb30BaTeNsl uiu B MIHTepHETE U
MO3BOJISIET HAXOIUTh, U3MEHSTh U COXPaHATh HH()OPMALIUIO;
MH(POPMAITMOHHO-aHATUTHYECKUN KOMILUIEKC — MPOrpaMMHO-annapaTHas
cucTeMa, KoTopasi coOupaer, oOpabaTbiBaeT, XpaHUT U aHAIU3UPYET
OoJbIe 00BEMBI TAHHBIX JJIsI TOMOIIN B IPUHSITHH PEIICHUMN;
nporpamma, odecreurBaroas HHTEPAKTUBHBIN JUATOTOBBIA TpOIecC, B
KOTOPOM YEJOBEK MEPEAAeT TEKCTOBBIE WJIM T'OJOCOBBIE KOMaHHbI, a UC-
KyccTBeHHbIN MHTEIEKT (M) 00pabaThiBaeT UX U BBIAAET pe3yibTarT,
nporpamMma Jjisi 0OpabOTKH KCIEPUMEHTANIBHBIX JaHHBIX, 0OecreynBa-
Iolllasg peau3alilo MaTeMAaTHYEeCKUX M CTaTUCTUYECKUX METOJIOB IS
MOMCKAa UCTUHHOTO 3HAYEHUS U3MEPSIEMOU BETUYMHBI U OLICHKU OIITNOOK;
nporpamMma JJisi BBIMOJHEHUS MAaTeMaTHMYECKHX PAcyeToB M IpeIHa3Ha-
YeHHas i1 paboThl ¢ MaTpuriaMu wind AuddepeHmaibHbIMU YpaBHEHU-
SIMH, TH)KEHEPHOTO MOJICJTUPOBAHMS WJIM CHUMBOJIbHBIX BHIYUCIICHHM.

Oo0s3aTe1bHbIC TPEOOBAHUA K Te€Me U pe3y/ibTaTaM padoThl:

TeMa J0JIKHA OBITh COIMAIBHO 3HAYMMa, TTIO3UTHBHA H IIeJIeco00pa3Ha;
paboTa JoJKHA COJIePKaTh CIIOKHBIC MAaTEMAaTHYECKUE PACUCTHI;

B paboTe JOJKHBI 00padaThIBaThCS OOJIBIINE MACCUBHI JaHHBIX;

B paboTe JOJKHBI MPUCYTCTBOBATH DJIEMEHTHI TPOTPAMMHUPOBAHHUSI C WC-
MI0JIb30BaHUEM 0a30BBIX S3BIKOB I CHCTEM KOHTPOJISI BEPCHIA;

JO0JDKHO OBITh peann3oBaHo B3ammojeicTBue ¢ MU (mocTaHoBKa 3aaauu,
BBIOOP MHCTPYMEHTA, COCTABJICHUE 3aIIpoca, IMPOBEPKa pe3yyibTara);
pe3ynbTaThl pabOTHI TOKHBI OBITH 0opmiieHbI B cooTBeTcTBHH ¢ ['OCT.
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U Conep:xanue npoexkTHoi MacTepckoii mpog. B.U. 'natioka

Ecnu y cTtynenTta HeT cBoeil TeMbl Jisi pabOThl B MPOEKTHON MacTEPCKOMH,
OH MOKET BOCHOJIB30BaThCsl CTAHJAPTHOW TEMOM, OCHOBAHHOW Ha CaMOCTOSI-
TEJILHOM OCBOEHUHM aBTOPCKOro yueOHOro kypca mpodeccopa B.M. I'narioka
«YTpaBieHue IeKTPONOTPEOICHUEM METOIaMU PAHTOBOTO aHAJIH3a.

OcHOBHBIE MaTepHAJIbI YUeOHO-METOANYECKOT0 KOMILIEKCA:
¢ Y4eOHO-METOINYECKUA KOMIUICKC TUCITATLTAHBI
e YyeOHas mporpaMMa U TEMaTUYECKUN IJIaH
e biok-cxema Jijisi CaMOCTOSTEIIbHOTO OCBOCHUS
e Kypc BUICOJIEKIIMI [T0 TEOPETUUECKOMY MaTeprary
e OCHOBHOI YYEOHHK IO BCEMY KYpPCY AUCIUIUINHBI
e YyeOHOE TOCOOUE MO0 PAHTOBOMY aHAJIM3y TEXHOIICHO30B
e [Ipe3eHTarus 1Mo TEOPETUIECKOMY KYPCY TUCHUTLTAHBI
e BapuanTsl 11 BeITOTHEHUS Beex paznenioB K3
e lcxonnas 6a3a naHHBIX A1 BeImoaHenns K3
e O6paser opopmiteHHs 0JHOTO U3 BapraHToB K3
e [Ipumep peanuzanuu MAKOM B TeKCTOBOM BUE
e ApxuB ¢ ucxoanbiMu (paiinamu Mathcad MAKOM
e [locoOue st camocTosiTenbHOTrO M3yueHus Mathcad
e lccnenoBarenbckue 1abopaTopHbie PabOTHI
e Y4eOHO-HAY4YHBIH JIaA0OPATOPHBINA TPEHAXKEP
o VHCTPYKITUS TI0 UCTIOIH30BAHUIO TPEHAXKEpa
O6pa3zer opopmieHus: oTueTa Mo J1adbopaTopHOr padboTe
Cnucok Mmosie3Hou JIUuTepaTyphl MO JUCITUTUTMHE
OCHOBHBIC PUMEHSIEMbBIC TEPMHUHBI U OTIPEICTICHUS
KOHTpoJIbHBIE BOTPOCHI 110 KYPCY AUCITUTUTHHBI
o [IyHKT TECTUPOBAHMS MO MAaTEPUATY JUCITUTUTUHBI

OcHOBHOI 3a7a4eil OCBOCHMSI JUCIHIUIMHBI SBISETCS (OPMUPOBAHUE Y
CTYJIEHTOB TEOPETUYECKUX M MPAKTUUECKUX HABBIKOB MPOEKTHOU PabOThI B 00-
JacTH MHGOPMAIIMOHHBIX TEXHOJIOTHH C MPUMEHEHHEM METOJIOJIOTHH PAHTOBOTO
ananu3a. OCBOeHNE NUCUUIUIMHBI MPEINoaraeT yriyOleHne U 3aKperieHue y
CTYJICHTOB TCOPETUYCCKON IMOJATOTOBKH IO MATEMaTHYCCKOMY IHUKITY IHCIIH-
IUTMH, a TaKKEe Pa3BUTHE MPAKTUYCCKUX YMECHHH M HABBIKOB IO MPOBEICHUIO
uccleIoBaHnui, 00paboTke, aHanu3y U oopMieHHIO pe3yibTaToB. Ocoboe me-
CTO 3aHMMaeT MPUOOpPETEeHUE HaBBIKOB padoThl ¢ M. 3HaHMS W HaBBIKH, TIOJTY-
YEHHBIC B MPOIECCE M3YUYEHUS AUCITUIUIMHBI, MOTYT OBITh HCIIOIB30BaHbI MPU
OCBOCHHH TOCTEAYIOINX TUCIUTIINH 00s13aTeIbHOT0 00pa30BaTEeILHOTO IIUKIIA,
a TaKXe B TIPOIIECCE BHITIOJIHCHUS BBITYCKHOW KBATH(UKAIIMOHHON paOOTHI.
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U IlesieBble yCTAHOBKH NMPOEKTHOH MacTepCcKoii

1. ®unocopcku OCMBICTUTH OOBEKT UCCIECOBAHUS (PErMOHANBHBIN AJIeK-
TPOTEXHUYECKUN KOMIUIEKC) B MOHATHUSIX COBPEMEHHON HAayKU O TEXHUKE U TEX-
HUYECKOU pEAIbHOCTH — JOCTUTAETCS B IEPBOM pa3fele.

2. [lomy4nTh NpenCTaBICHUE O HOBEUIIEN MATEMATUYECKON METOI0JIOTHUI
UCCIICIOBAaHUSI M ONTHUMH3ALUM PACcCMaTPUBAEMOT0 OO0BEKTa (PErHOHAILHOIO
AIIEKTPOTEXHUIECKOTO KOMITJIEKCA) — JOCTUTAETCS BO BTOPOM pasJelie.

3. OcBouTh ¥ BHEIPUTH COBpEMEHHBIE 3(PPEKTUBHBIC METOIBI ONITUMATTh-
HOTO YTPAaBIICHUS HCCICTYEMBbIM OOBEKTOM (PETHOHAIBHBIM AJIEKTPOTEXHUYEC-
CKUM KOMIUIEKCOM) — TOCTUTAETCSI BO BTOPOM pa3Jiele.

U ITapameTpbl NPOXO0KIAEHUS THCIIHILIHHBI

dopma BBITIOJIHEHUS — CAMOCTOSITENNbHAs padoTa.
MeTton BbITIONIHEHHS — paboTa B COCTaBE MaJOW FPYIIIHI.
Bpewms Beimonaenns — 34 Henenu (1Ba cemectpa).
MeTo OTYETHOCTH — TPYIIIOBAst 3alUTa.

dopma OTUETHOCTH — MOSACHUTENbHAS 3alHCKa.
HToroBas arrectanus — 3a4eT 1O AUCIUTLINHE.

U OcHoBHBbIE HCTOYHMKH HHPOPMALTHH

e Aptopckuii uHTepHeTcanT ['HaTiok B.M. Texnuka, TexHocdepa, sHEp-
rocoepexxenne [Caiir] / B.W. ['HaTiOk. — DNEKTPOHHBIE TEKCTOBBIC JaHHBIC. —
M.: [6.1.], [2000]. — Pexxum moctyma: https://www.gnatukvi.ru, cBOOOIHBII.

e OcHoBHOI yueOHHK TI0 Kypcy ['HaTiok B.M. 3akoH onTumManabHOTO MO-
CTpoeHHsI TeXHOIIeHO30B [Monorpadus]| / B.W. 'natiok. — 3-e uzn., nepepad. u
JIOI. — DJIEKTPOHHBIE TEKCTOBBIE NaHHble. — Kanununrpan: [M3a-Bo KULL «Tex-
HoteHo3» |, [2019]. — Pexxum noctyma: https://gnatukvi.ru/ind.html, cBoGo1HbBII.

e llckyccTBeHHBIN MHTEIUICKT [MIHTepakTUBHBIN y4eOHUK]. — DIEKTPOH-
HbIC TEKCTOBbIC naHHbIe. — PocToB-Ha-Jlony: [bank «L{enTp-unBect»], [2025]. —
Pesxxum noctyna: https://gnatukvi.ru/index.files/iskin_promas.pdf, ceo6oaHbI#.

a CyTL UHINBUAYAJBHOI'0 KOHTPOJIBHOI'O 3aIaHUA

[IpoekTHass macTepckasi MPENoJiaraeT BHIIIOJIHEHHE B COCTAaBE Malloi
rpymisl (4 — 5 CTyIeHTOB) MHIUBUAYAILHOTO KOHTpOJbHOTO 3amanus (MK3),
KOTOPOE€ COCTOUT M3 JIBYX pa3ZelioB: 3cce 00beMoM npuMepHOo 20 cTpaHuI] U
pacuetHo-Tpaduyeckoir pabotel (PI'P) o6beMoM mpumepHo 50 ctpanui. Bcee
MaTepHuabl JOJHKHBI ObITh 0()OPMIIEHBI B BUJIE TTOSICHUTEIBHON 3aIUCKU.
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U MK3 BriIoyaeT pemeHue msiTH 3a1a4

1. Pa3paboTka 3cce Ha 3aJaHHYI0 TeMy (ITyHKT OJMH B TaOJMIIC BapHaH-
toB k K3). [Tox acce moHMMAETCsl KOPOTKUN TEKCT, B KOTOPOM aBTOPBI 00CY K-
JAIOT CYUIECTBYIOIIME MAaTEpHalibl M MUIIYT CBOE MHEHUE Ha 3aJaHHYIO TEMY.
Jlanee TpeOyeTcs reHepalus TEKCTa 3CCE Ha Ty K€ TEMY, HO YK€ C UCIOJIb30Ba-
Huem moboro MM-accuctenrta, cpaBHeHHE MOTYYEHHBIX 3cce U (popMHUpoBaHUE
TEKCTOBOT'O OTYETa MO MEPBOMY MYHKTY 00BeMOM MpuMepHO 20 CTpaHHIL.

2. Ommanka w BhITOJIHEHHWE B cpeae Mathcad pacuerHo-Tpadmueckoro
monyis (PI'M), onpenenenHoro B 3agaHuu (ITyHKT JBa B TaOJIMIE BApUAHTOB K
WK3). Jlanee Tpebyercs peanu3arnus 3Toro ke PI'M Ha s3bIke mporpaMmMupoBa-
HUS BBICOKOTO YPOBHS. /{151 3TOro MOTyT OBITH IpUMEHEHBI NomysipHbie M-
accucteHThl (ChatGPT, Claude, Gemini, DeepSeek) miu crieraain3npoBaHHbIC
peaakTopsl nmporpaMMHoro koaa co BcrpoeHHsiM MU (Cursor, GitHub Copilot).
dopmupoBaHue OTYETa MO 3a/1a4e 00beMoM IpuMepHo 20 cTpaHuL.

3. Bemonuenue B cpene Mathcad pacyerHo-rpaduyeckoro Moaysast mpo-
THO3UPOBAHUS DJICKTPONOTPEOICHUS 33 JaHHOTO 00bekTa (ITyHKT TpU B TaOJIHIIE
BapuanToB K MK3). Peanusarnus sroro ke PI'M Ha si3bIke porpaMMHUPOBaHUS
BBICOKOT'O YPOBHA (C MCIOJIb30BAHUEM JIHOOOTO crnenuanusupoBanHoro MU-
accucteHTa). PopmupoBaHue oTuera 00beMoM rpumepHo 10 crpanum.

4. Beimonaenue B cpene Mathcad pacuerHo-rpadgudeckoro Momyiist Juis
ONpeJeNeHNs] MOTEHIMala YHEProcOePEeKEHUsT PETHOHAIBHOIO 3JIEKTPOTEXHHU-
YECKOI0 KOMIUIEKCa, Oyy4H B3SITOTO B LEIOM, AJI 3aJJaHHOTO BPEMEHHOIO MH-
TepBana (MyHKT 4eThipe B Tabiuie BapuaHToB Kk MK3). Peamuszanms 3toro xe
PI'M Ha s3bIKe POTpaMMHUPOBAHUSI BHICOKOTO YPOBHSI (C UCIOJIb30BAaHUEM JIIO-
6oro M-accucrenrta). ®opmupoBanue oryera oobemom 10 ctpanwuil.

5. Bemmonuaenue B cpene Mathcad pacuerHo-rpaduveckoro MOmyss uis
OTIpe/eNIeHUs] CIIMCKa 00BEKTOB, aHOMAJIbHO MOTPEOJIIOMINX 3JIEKTPOIHEPTHUIO,
JUIS 33JaHHOTO BPEMEHHOIO MHTepBaja (MyHKT IATh B TAOJIMIlE BapUAHTOB K
HK3). Peanuzauust storo xxe PI'M Ha s3pIke€ IMpOrpaMMHUPOBAHUSI BBICOKOIO
YpOBHS (C HCIIOJIB30BAHUEM JIFOOOT0 JOCTYNMHOIO crnernuanuzupoBanHoro NU-
accuctenTa). DopMupoBaHue oTyera 00beMoM rpumepHo 10 crpanu.

Ipumeuanue. [Ipu nondope NM-accucrenta no KaxaoMmy U3 MpeAcTaB-
JICHHBIX BbIIIE MYHKTOB 3aJjaHusl CIEAYET YETKO ONPESIUTh 3a1auy (reHepaius
TEKCTa WJIM MPOTrpaMMHOTO KOJa), OLIEHUTh TpeOOBaHUsS K O€30MacHOCTH JaH-
HBIX, a TaK)K€ MPOAHATIU3UPOBATH MHTETPALIUIO C pa0OYUMU UHCTPYMEHTAMHU.

U BapuanTsl 1 ucxoanbie 1anHbie k K3

e [lonnyro Tabnuity co Bcemu Bapuantamu K3 M0OKHO MOCMOTpETH 3/1€Ch.
o Kowmmiekt pacueTHo-rpaduueckux moayienn MK3 MoxHO 3akauaTh 371€Ch.
e ba3y nansbix no snexkrponotpednenuto st MK3 MoxkHO 3akadath 3/1€Ch.
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U Ilman-rpadguk BoINOJTHEHUS] 3aaHUS

Conep:xanue 3a1anust OTtuer Cpoxk
Y cTaHOBOYHOE 3aHATHE T10 JUCIIUILIAHE 05.09
Pacnpenenenue CTyIeHTOB 10 IpyInam 10.09
[IpocnymnBaHue BUAECOIEKIHMI 10 KypCy KoHcnekr 20.09
Pabora ¢ pekoMeH1yeMoi TuTepaTypoi Koncnekr 30.09
O3HakoOMJICHHE C TEOpUEH PAaHTOBOTO aHAJIM3a Koncnekr 10.10

N3yyenne MaTeMaTHYECKUX OCHOB METOIMKU
YIPaBJICHUS DJIEKTPONIOTpedieHneM 00beKTOB peru- | KoHcrekT 20.10
OHAJILHOTO AIEKTPOTEXHUIECKOTO KOMITJIEKCa

Pa3paboTka u opopmiieHue scce Ha 3a7aHHyto TeMy | 20 cTpaHuil 30.10
(myHKT otvH B Tabsmie BapuanToB K MK?3) TEKCTa '

OcBoenune nporpammbel Mathcad Koncnekr 10.11
N3yyenue ocHOB paboThl ¢ HHCTpyMeHTamu NN KoHcrnekr 20.11

Beimonuenue B cpene Mathcad u kouBeprarus ¢

nomonisio M-accucrenta PI'M, onpeneneHHOro B 20 cTpanmn 10.12

TEeKCTa

3ajaHuM (ITyHKT JiBa B Ta0ymie BapuanToB Kk MK3)

Beimonuaenue B cpene Mathcad u kouBeprarus ¢

nomouisto MH-accucrenra PI'M npornozuposanus | 10 ctpanun 20.02
AIIEKTPOINIOTPEOIEHUS 3aJaHHOTO O0BEKTA (ITyHKT TEKCTa '
Tpu B Tabiuie BapuanToB k MK3)

Beimonuaenue B cpene Mathcad u konBeprarus ¢

nomonipto M-accucrenra PI'M piist onipenenenust

MOTEHIIMAJIa SHEProCOEPEIKEHUS PETHUOHATILHOTO 10 cTpanun 20.03
AJIEKTPOTEXHUYECKOTO KOMILIEKCa, Oy Tydn B3STOTO TEKCTa '

B 1I€JIOM, IS 33/IaHHOTO BPEMEHHOTO HHTEepBaa
(myHKT 4yeTbIpe B TabymIe BapuaHToB K MK3)

Beimonaenue B cpene Mathcad u konBepTarus ¢
nomouipto M-accucrenra PI'M mist onipenenenus

10 ctpann
CIIUCKa 00BEKTOB, aHOMAJILHO TIOTPEOIISIONINX AJICK- ThaHui 20.04

TPOIHEPTHIO, IS 3aJJaHHOT'O0 BpEMEHHOT'O HHTEpBaIa Texera

(myHKT 1T B TaOsmie BapuantoB k MK?3)

Odopmnenue moscauTeNbHOM 3amucku K3 3amnucka 20.05
TeopeTtudeckast noaroroBka k 3ammre K3 01.06
[ToaroroBka u 3ammra otyera mo K3 10.06
3ayeT Mo JUCIUILIAHE 10.06
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U PexoMeHaamuu no BbINOJHEHHIO BTOporo pasaeaa UK3

B kauecTBe 3MOMPUYECKOrO0 MAaTepHUaIa MPU BHITOJTHEHUN WHIWBUAYaIb-
HOT'O KOHTPOJIBHOTO 3a/IaHUsI MOKHO, 110 COTJIACOBAHMIO C IIPENOAABATEIEM, HC-
MOJIb30BaTh JaHHbIE, COOpAaHHbIE Ha PEaTbHO CYHIECTBYIOUIEM MPEAIPUITHH
(opranmzanun). Ha nx ocHoBe HeoOxonumMo chopMupoBaTh 0a3y AaHHBIX, TIPH-
MEHHUTEIBHO K KOTOPOW JOJIKHBI OBITH MPOrPAMMHO PEAIM30BaHbl BCE pacyeT-
HO-Tpauueckre MOAYIH, MU3y4YeHHBbIE OOYYAIOIIMMUCS B IMPOILIECCE OCBOCHHUS
Kypca. B ciiydae eciii y oOydaromuxcsi He OKaXeTcs CBOEH 0a3bl JaHHBIX, OHU
JOJDKHBI MCTIOJIB30BaTh 0a3y, MPeNIOKCHHYIO TIperoaaBareiieM (CM. 371eCh).

JUisi BBITIOJIHEHMSI BTOPOTO pasjena 3ajgaHus B MHTepHeTe mo aapecy:
https://gnatukvi.ru/zip_files/task_mcd.zip nHeo6xoauMo ckadaTh apXuB, B KOTO-
pPOM coJiepIKaTcsl UCXOHbIe (aiinbl pacueTHbIx Mathcad-mporpamm ¢ mompo6-
HbIMH KOMMEHTAapUsMHU, NpeJHA3HAUYCHHbIE ISl CTaTUCTHUYECKON 00paboTKH
JAHHBIX U JTMHAMHYECKOTO0 MOJEIMPOBAHUS IPOLECCA YIPABICHUS 3JIEKTPOIIO-
TpebnenueM. Mcnonb3ys Bcrpoennyto B MAKOM 6a3y nanHbIx, oOyuaromuecs
JOJKHBI MPUMEHUTENIbHO K HEW peajn3oBaTh BCE pacueTHO-rpaduyeckue Mo-
IyJH, cofepskamiuecs B apxuse. OJIHaKo B mnporiecce 0hopMIIEHUS MOSICHUTEIb-
HOM 3alKMCKU CTYJEHTaM, MPEXJE BCEro, CIeyeT COCPEIOTOUYUTHCS Ha TEX pac-
YETHO-TPAPUUECKUX MOJIYJIAX, KOTOPbIE COOTBETCTBYIOT UX BapuaHTy. lIpenna-
raemblii TEKCT MH(POPMALIMOHHO-AHATIMTUYECKOTO KOMITJIEKCA MOKET HUCIONb30-
BaTbCs B KAYECTBE MpuMepa 0(hOPMIICHHS paCUETHO-TPAPUUECKUX MOTYJIEH.

JIns BBINIOJHEHUS TPETheM, 4eTBepTOM M mATtor 3amady MK3 B cooTBet-
CTBHHM C BapuaHTOM (CM. TaOJMIly 3/€Ch) M3 COOCTBEHHOM WJIM TpejiaracMoiu
npenoaaBaresnieM 0as3bl TaHHBIX (OHA OTJIMYAETCSI OT BCTPOEHHOM M €€ MOYKHO
ckadath 1o aapecy: https://gnatukvi.ru/zip_files/ikz_baza.zip) rHeob6xomumo BbI-
JeUTh 0OBEKT JUIsl MPOTHO3MPOBAHHUSA, a TAK)KE€ BPEMEHHOW MHTEpBaJl ISl MO-
TEHIIUPOBAHUS U MUHTEpBaIbHOTO oleHnBaHus. [locne atoro 3 NAKOM cre-
IyeT BbIOpaTh COOTBETCTBYIOLINE MOYJIN U IPOU3BECTH PACUETHI.

U HucTpykuus mo paéore ¢ JaHHbIMHU B mporpamme Mathcad

[Tocne cOopa craTucTUueckol MH(POpPMAIMK O PETMOHAIBHOM JJIEKTPO-
TEXHUYECKOM KOMILUIEKCE CO3/1aeTCs AJIEKTPOHHAs 0a3a JaHHBIX, KOTOpas Mpe-
CTaBJsieT cOOOM HEYMOPSAOYEHHYI0 COBOKYIMHOCTh 3HAYEHUH AJIEKTPOIOTPEO-
aeHust 00beKTOB. Pexomenayercsa 06a3y JaHHBIX CO3/1aBaTh B BUJIE IBYX (pailioB
Microsoft Excel. B nepBom (aiinie qaHHbIe MOTYT OBITh MPEICTABIEHBI B JIIOOOM
yIOOHOM JIJIsl KCCleIoBaTeNs BUAE ¢ HEOOXOIMMBIMU MOSICHEHUSAMU U KOMMEH-
tapusiMi. Bo BTopoMm (paiisie TOIKHBI COEpKAThC MCKIIOUYUTENIBHO YUCIIOBbIE
3HAYEHUs 3JIEKTPONOTpeOseHUusT O0BEKTOB (€AMHMIIBI M3MepeHus — KB1-u 3a
BPEMEHHON MHTEPBa), BBICTPOCHHBIE MTOCJIEN0BATEIBHO APYT 3a APYIrOM B CO-
OTBETCTBUU C TEM MOPAIKOM, B KOTOPOM OHHU CJEIYIOT B IEPBOM (ailie.
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JlaHHbIe pa3MeIaTcs B sYeiKax JIEKTPOHHOM TaOIuIbl 0e3 KaKuX-1100
TEKCTOBBIX 3amuceil (3TOT (ailyl TOJKEH COCTOATh TOJbKO U3 1udp). JlanHbie
dbopMupyIOTCA B BHUJIE ABYMEPHON TaOJUIIBI, CTPOKH KOTOPOM COOTBETCTBYIOT
BPEMEHHBIM UHTEPBAJIaM, B TEUEHHE KOTOPBIX MMPOBOJIMUIUCH UCCIEAOBAHUS (KaK
MPaBUIIO, TO MECSIIBI WIIA T0Jibl) a CTOJIOIBI — 00BbekTaM. Ecin paccmaTpuBaeT-
Csl COCTOSIHME TOJIbKO Ha (PUKCHPOBAHHBIM MOMEHT BPEMEHH, TaOJIuIla COCTOUT
JUIIH U3 OOHOU CTPOKHW. B moboM ciydae, B KaXIOH siueiike TaOIUIhl cCoaep-
KUTCS TOJIBKO OJIHO YHMCJIO, COOTBETCTBYIOIIEE 3JIEKTPONOTPEOJIEHUIO OJHOIO
00BEKTa HAa OAHOM BPEMEHHOM HHTepBajie. Daiyibl JOKHBI OBITH TOMEIICHBI B
mupektopuro [c:\mathcad_dat]. Pexomenmanmm o ToM, Kak clieAyeT Ha3bIBaTh
(aiinbl, UMEIOTCS B KaXA0W U3 IporpaMm. BMmecrte ¢ mporpaMMaMu NpUBOIUTCS
mupektopust [mathcad dat], conmepskamiasi MOATOTOBJIEHHBIE Ui PAacuyeTOB Te-
CTOBBIE JAHHBIE IO JEKTPONOTpedIeHn 0. Ee MOKHO UCIIOIB30BaTh B KaU€CTBE
npuMepa B XOJ€ OCBOCHHs paldoThl ¢ mporpammamu. CrieyeT y4UThIBaThb TOT
dakT, uro ecnu mupextopuro [c:\mathcad dat] He co3maTh U HE TOMECTUTH B HEe
Bce TpeOyemble (ailiibl, TO pacuyeTHble MporpaMmsl pabotath He OyayT. Bos-
MOKHO pasMEIICHUE TUPEKTOPHH M B IPYTrOM MECTE JUCKOBOIO IIPOCTPAHCTBA,
a (ailyibl ¢ UCXOJHBIMU JAHHBIMU MOKHO Ha3BaTh Kak-ITM00 mo-cBoeMy. OaHaKo
3TO MOTPeOyeT COOTBETCTBYIOUIETO NEpEeMMEHOBaHUs (HaijioB BHYTPU KaxJIO
u3 pacueTHbix mnporpamm. Kpome Ttoro, st pabotel Ha IIK monb3oBartens
noskHa ObITh yeTtaHoBlieHa OC Windows, a Takske Mathcad u MS Excel.

U Pexomenpanuu no padore ¢ HCKYCCTBEHHbIM HHTEJLIEKTOM

Kak n3BectHO, HCKyccTBeHHbIN MHTEIEKT (MW) — 3TO KOMIUIEKC TEX-
HOJIOTHM, MO3BOJISIONIUX KOMIBIOTEpAM BBITIOJNHATH 3a/1a4d, KOTOPbIE OOBIYHO
TpeOYIOT YelIoBEUeCKOro MHTeIekTa. Meronuka ucnoias3oBanus MU mpu pe-
HICHWU Pa3JIMYHbIX MPUKIAJAHBIX 3aJlad, KaK MPaBUiIO, CTPOUTCS Ha MOIIAaroBOM
MPUMEHEHUU UHTEJUIEKTYaIbHbBIX AJITOPUTMOB U T€HEPATUBHBIX MOJICIICH.

OcHoBHbIe 3Tanbl padoTbl ¢ U MoryT ObITH ciieayromme:

® [IOCTAaHOBKA 33/1aud: CJEAYET YETKO ONPEACIIUTh LEeb (HallpuMep, aHaIN3
TEKCTa, TeHepaIus KoJia uiu 00padboTka 00IbIITUX 00bEMOB JTAHHBIX);

® [IOJITOTOBKA HMCXOJHBIX JTaHHBIX: HEOOXOAUMO cOOpaTh, MPOBEPUTH, BE-
pudUIUPOBATH U OYHUCTUTH JAaHHBIC, KOTOPHIE OyayT nepenaBarbes U,

e BBHIOOP MHCTPYMEHTA: HAJ0 MOI00paTh MOAXOSIIYI0 TEXHOJIOTHIO pado-
Thl C JJAHHBIMU (MalIMHHOE OOy4yeHwue, rrybokoe oOyueHHe, 00paboTKa
€CTEeCTBEHHOTO S3bIKa UJIM CO3/IaHUE U OTJIaJIKa MPOrPaMMHOI0 KOJa);

e BeiOOp MU-accucteHTa: mpu 3TOM MOTYT OBITh MCIOJIB30BaHbI MOMYJISP-
uele accuctenThl (ChatGPT, Claude, Gemini, DeepSeek) win pegakTopsr
nporpaMMHoro koja co BcrpoeHHbIM U (Cursor, GitHub Copilot);

® IPOMIOTHUHT U HACTPOMKA: 3]I€Ch OYEHb BAXKHO COCTABUThH TOUHBIN 3aMpoC
Y TIPaBUJILHO HACTPOUTH MOJIEIh TI0]T KOHKPETHBIN pabouunii mporecc;
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® TIPOBEpPKa pe3ysibTaTa: B 3aBEpIICHUE CIIEAYyeT 00s3aTeIbHO MPOKOHTPO-
JupoBaTh kadecTBO pabotel MU, Tak kak Bcerjga ecTb pUCK OIMMOOK, a
OKOHYATEJIbHASI OTBETCTBEHHOCTH BCEIJIa JIC)KUT Ha YEJIOBEKE.
IIpoMOTHHT — 3TO MPoOLECC CO3AAHNS TEKCTOBBIX 3alIPOCOB, HHCTPYK-

IMid ¥ noACKa30K (mpoMnToB) MJist o0menusi ¢ U, npeanosararonimii:

¢ (GopMyIHPOBKY 3a7a4M: YETKOE OMHCAHUE TOTO, YTO JOJDKEH caenats MU
(HamucaTh TEKCT, CTEHEPUPOBATH KO WIIA CO3/1aTh KAPTUHKY);

® OMpeJieNIeHHe KOHTEKCTa: BBO MCXOJIHBIX JaHHBIX, KOTOpble nmoMoryt MU
MOHSTH CUTYAIIMIO, IIEJIEBYIO ayIUTOPHUIO U PA3IMYHBIC OTPAHUYCHUS;

e 3ayaHue (hopMara OTBETA: YKa3aHHE Ha TO, B KAaKOM BHUJIE JOJKEH OBITh
BBIJIaH pPe3yJbTaT (CIUCOK, Ta0IHIIa, KOPOTKUN ad3all, TUCTHHT).
N3BecTHBI ciieaymomye nmonyJjasipHbie TEXHUKU MPOMTHHIa (MHTEpPaK-

THUBHBIH Y4€OHUK JOCTYITHOTO YPOBHSI MOKHO MTOCMOTPETDH 3/1€Ch):

e Zero-shot: 3ampoc ¢ HyJIEBBIM KOJIMYSCTBOM MPUMEPOB 0€3 00yUCHHSI, KO-
TOPBIN MOAXOAUT JJIs1 CPABHUTEIBHO MPOCTHIX U MOHATHBIX 3a/a4;

e Few-shot: 3ampoc mepea OCHOBHOM 3amaucii ¢ HECKOJIbKMMH O0YJarOIIIH-
MU PUMEPAMU JJIsI IEMOHCTPAIIMU HYKHOTO (hopMaTa WUiu CTUJIS;

¢ Role-based: poneBoii moaxon, npeamnonararonmii HazHayeHue MU onpe-
JeJICHHON TPO(eCCUOHATIBHON POJIH, HAIIPUMED, «Thl — MAPKETOJIOT;

e Chain-of-Thought: menouka meicieli ¢ qobaBiieHueM (hpas3bl «paccykaai
MOIIAr0BO», YTO PE3KO MOBBIIIAET TOYHOCTh B JJOTMKE M pacyeTax.

U OdopmiteHne mosiCHUTEILHOM 3aNTUCKH

[losicHuTenbHast 3amMcKa JOKHA OBITh O(OPMIIEHA B COOTBETCTBUU C
TpeOOBAaHUSAMHU CTAHAAPTOB (3/1€Ch MOXKHO MOCMOTPETH OOIIHE PEKOMEH/IAIINN ).
Kpome Toro, obyuaroumecs Ha 3aumty MK3 nomkHbI peacTaBuTh B KOMIIBIO-
TepHOU opMe Bce pearn30BaHHbIE pacueTHO-rpaduyecKkrue MOy MHpopma-
LAOHHO-aHAJMTUYECKOTr0 KOMIUIEKca. [Ipm 3TOM OTHENBHO MpPEaCTaBIISIOTCA
MoynH, peanu3oBanabie B Mathcad, u Moaynu, mosydeHHbIE IO pe3yabTaram
pabotel ¢ UN. CdopmupoBaHHas MOSACHUTEIbHAS 3alMCKa B KOMIIBIOTEPHOM
¢dbopMe JOmKHA BKIIIOYATh: TUTYJBHBIN JIMCT; COJEpKaHuE; 3aJJaHUE; TEKCT ICCE;
TekcT PI'P; BBIBOMIBI; CIIMCOK JIUTEPATYPhI; MPUIIOKEHUS (CM. oOpaserr).

U KoHTakTbl pyKOBOAUTEIS MPOEKTHOI MAaCTEepPCKO

e Qunsie Bctpeun ¢ mpodeccopom B.M. 'HaTIOKOM BO3MOXHBI T10 TISITHHU-
am ¢ 12:00 mo 13:30 B aya. 500 na nsitom ataxe kopnyca UI1OuT bOY.

e Jlns onepatuBHO# cBs3u ¢ npodeccopom B.M. I'natrokom npockOa uc-
nons30Bath: +7 (911) 451-93-68; mail@gnatukvi.ru; gnatukvi.ru. Taxxe
pabotaet TenexoHpepeH s (TI0 COTJIACOBAHUIO): TOIKII0UATHCS 3/1€Ch.
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