MHWHOBPHAYKHU POCCUN

BJIAJUBOCTOKCKUI I'OCYJIAPCTBEHHBIN YHUBEPCUTET

KA®EIPA MATEMATUKHU U MOJIEJIMPOBAHM A

PaGouas nporpamma AUCHUIUIMHBI (MOYJIS)
UCCJEIOBAHUE ONEPAIIUNA

Hampasnenue u HanpaBiIeHHOCTD (TPOQHIIH)
09.03.04 IIporpammuas unxeHepus. [IporpaMMHas nHxeHepus

I'ox Habopa na OITOII
2024

dopma 00yueHust
OYHas

Bnanusoctok 2024



PabGouas mporpamma mucummuinabl (Momyns) «MccimemoBanue orepanuin» COCTaBieHa B
cootBercTBUH ¢ TpeboBanusmMu OGI'OC BO no nanpasnenuto noaroroBku 09.03.04 IIporpammuas
ukeHepus: (yTB. mpukazoM MuHoOpHaykun Poccum ot 19.09.2017r. Ne920) u IMopsiaxom
OpraHu3alliil W OCYIIECTBICHHS OOpa30BaTENbHONW JIECATEIIFHOCTH 10 00pa3oBaTeIbHBIM
pOorpaMMaM BBICIIIET0 00pa3oBaHMs — MporpamMmaM OakaliaBpHuara, MporpamMmamM CIeIHaInTeTa,

porpaMMaM MarucTpatypsl (yTB. mpuka3zoM MunoOpraayku Poccun ot 06.04.2021 1. N245).

CocraBurenb(un):
Mapmuviwenxo C.H., kanoudoam mexnuueckux Hayk, npogeccop, Kageopa mamemamuxu u
Mmodenuposanusi, sergey.martishenko@yvvsu.ru

Poeynun P.C., ooyenm, Kagheopa mamemamuxu u mooenuposanus, Rogulin. RS@vvsu.ru

VYT1BepkaeHa Ha 3acemaHuu kKadeapsl MaTeMaTHKH U MojaenupoBanus ot 23.05.2024

npoTokoi Ne 9

COI''TACOBAHO:
BaBenyromuii kadeapoi (pazpadoTynka AOKYMEHT MOAIUCAH
Ao Cb AP (p P ) SJEKTPOHHOMU MOAIIUCHIO
lanmmvisaosa K.H. Ceprucduxar 1599657997
[Homep Tpan3akumu 0000000000D4B7B4
Biianmenert Tlanumssaosa K.H.




1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

[lenbto ocBoeHus nucuuruinHbl «MccnenoBanue onepauuid» sBiserca (HOpMHUpPOBaHHE
TEOPETUYECKMX M TPAKTUUYECKUX KOMIIETEHIMH B 00JacTh pa3pabOTKH MaTeMaTHYeCKUX
ONTUMU3ALMOHHBIX MOJIENEH, OCBOEHUE METOJOJOTUU U TEXHOJOTMU HAXOXACHUS palOHaIbHO
00OCHOBAHHBIX PELICHUH B Pa3IMYHBIX 00JIACTSIX XO3AWCTBEHHOH EATENLHOCTH Ha 0a3e eIuHOro
MI0JIX0/1a, OMMPAIOLIErocs Ha MATEMaTUYECKOE M KOMIIBIOTEPHOE MOJEIMPOBAHME YIIPABISIEMBIX
SBJIGHUN C HCIIOJIb30BAHUEM COOTBETCTBYIOIIETO MAaTEMaTHYECKOro amrapara U IpOrpaMMHOIO
obecrieyeHusl.

3anauu TUCLUIUIMHBL

- OBJIaJIEHUE TEOPETUKO-METOJ0JIOTHYECKUMU OCHOBAaMH HCCIIE0BAaHNUS ONepaIuii;

- OBJIaJeHME TnpueMamMM (opManM3aluMM  OMUCAHMUA MNPOOJEMHBIX CHUTyaluid B
HSKOHOMUYECKUX CHCTEMaX B BHUJIE 3a7ja4 MaTEMaTHUECKON ONTUMU3ALIUN;

- INIOHMMaHHE CHeUU(PUKH MATEeMaTHYECKUX METOJOB OTBICKAHMS M aHAIHW3a pPELICHUH
pa3IMYHBIX KJIACCOB ONEPAaLlMOHHBIX 3a/1ay;

- IpuoOpEeTEeHNE HABBIKOB MPUMEHEHUSI MOJIEIEN U METOJ0B MCCIEAOBAaHUS ONEpaluid JUIs
HOJIEP)KKH TPUHATHUSA PEIICHUH MO COBEPIICHCTBOBAHMIO (YHKIIMOHAJIBHOM JEATEIbHOCTH HIIN
OpraHu3aIiK YIPABJICHUS B MPUKIATHBIX 0071acTX;

- OCBOEHHUE MH()OPMALIMOHHO-BBIUUCIUTENbHBIX TEXHOJIOTHI pelIeHus 3a/1a4 UCCIe0BaHus
onepauuii Ha OBM;

- pa3BUTHE YMEHHS CTY/IEHTa BBIPaOAThIBATh OOOCHOBAHHBIE PEKOMEHAAIUHN B TOANEPIKKY
HPUHATHS YIPABIEHYECKOTIO PEIICHUS;

- 3aKpeIuieHUe MPHOOPETEHHBIX 3HAHMK Ha MPAKTHMYECKUX, a TAaKXKe B XOJIC€ BBIIOJHEHHUS
MHAUBUIYaJIbHbBIX 3aJIaHUM 0 TEMATUKE TUCHUIUIMHBIL.

[TnanupyembIMu pe3ynbTaTaMyd OOy4YeHUsS MO AMCLUUIUIMHE (MOMYIIO), SBISIOTCS 3HAHMS,
yMEHHUs, HaBbIKH. llepedeHb MIaHUPYEMBIX PE3YJAbTaTOB OOyUYCHHS IO JUCLHIUIMHE (MOIYIIO),
COOTHECEHHBIX C IUIAHMPYEMBIMH pe3ylbTaTaMHU OCBOEHHS 00pa30BaTENbHON MpOTrpamMMBbl,
npecTaBieH B Tabnuie 1.

Tabmuna 1 — Komnerenmun, popMupyeMbie B pe3yiIbTaTe U3YUeHUS AUCIUILTUHBI (MOJTYJIs)

Kon n Pe3ynbraThl 00y4YeHHs 110 AUCIUIIINHE
Ha3zpanue Komu (dopMyIupoBKa
OIIOII BO, (dopMmymHpoBKa MHIMKATOpa Kon
COKpallCHHOC KOMIETEHIUN AOCTHHCHHA pesyib DopMyIHPOBKA PE3yIbTaTa
KOMITCTEHIINU
TaTa
09.03.04 OIIK-1 : Ciocoben OIIK-1.1B : PI1 3Hanue | 1) KOHIENTyaJbHBIX OCHOB
«IIporpammHas | IPUMEHSATH Ob6mamaer MH(GOPMAMOHHBIX CHCTEM
HHKCHEPUS» €CTECTBEHHOHAYYHBIE | MaTeMaTHIECKOI yrpaBieHus; 2)

(b-UH) U OOIIEHHKECHEPHBIE | KyJIBTYpOH H COBPEMEHHBIX I10IX0/0B,
3HAHWs, METOJIbI CHCTEMHBIM METO/IOB U TEXHOJIOTHI
MaTeMaTH4ecKoro MBIIUICHUEM, TEOPHUH IIPUHSTHS
aHanu3a u MO3BOJISIIOIMMH B OINTHMAJIBHBIX PELICHUI.
MO/ICJINPOBAHM, npodeccuoHanpHolt | PJI2 VYmenne | 1) HAXOAUTH U KPUTHUECKU
TEOPETHIECKOTO U JIeSITeIEHOCTH aHAIM3HPOBATh
HKCTIEPUMEHTAIBHOTO | HCIIOIB30BATh nHpOpManuio,
HCCIIEZIOBaHNUS B MaTeMaTHIECKHe HEOOXOANMYIO [UIS
npodeccroHanbHOI METOJIBI I pa3pabotkn
JIeATENEHOCTH MHCTPYMEHTBI JUIS MaTeMaTHYECKUX MoJene

HPOBEJICHUS OINTHMH3ALNH
KPUTHYECKOTO YIPaBJICHYECKUX PELICHHH;
aHalM3a CUTyaluu, 2) IPUMEHSTH
MOJICTIMPOBAHUS YHUBEPCAJIbHBIE TIPHEMBI
MIPOTHO3UPOBAHUS HCCIICIOBaHUS
pa3BUTHA ONITIMHU3AIIHOHHBIX
IIPOLIECCOB U po0JIeM IIpU pa3IuIHOI
SIBTICHUH CTEIICHU HEOIIPEAEICHHOCTH
yCIIOBUI




P13 HaBpeik | 1) pemenus 3agau
JIMHEHMHOI0, HEJIMHEMHOTrO,
JUCKPETHOTO U
JUHAMHYECKOTO
MIPOrpaMMUPOBAHHUS; 2)
MIPUMEHECHHST METOJIOB
MaTEeMaTHYCCKON
ONTUMU3AIHNHU K PEHICHUIO
Pa3IMYHBIX KJIACCOB
SKOHOMHUYECKHX 3a1a4

2 MecTo aucuumiaunbl (MoayJsi) B ctpykrype OINIOII

Jucnuminba «VccnemoBanue omnepanuiiy OTHOCHUTCS K 00s3aTeNbHON YacTH JUCIUTUINH
y4e0HOrO IJIaHa.

3. O0beM TUCHMILUTHHBI (MO1YJIA)

O0beM [UCHUIUIMHBI (MOAYMNsl) B 3aUeTHBIX EAMHMUIIAX C YKa3aHHEM KOJIMYeCTBa
aKaJIEeMUYECKUX YacoB, BBIJACICHHBIX HAa KOHTAKTHYIO paboTy ¢ oOydaromumucs (10 BHIAM
y4eOHBIX 3aHATHI) U HA CAMOCTOATEIbHYIO pa00Ty, MPUBEICH B TaOIUIE 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUTUINHBI

Tpyno- O6beM KOHTAKTHOH paboTh (Yac)
CeMe(;Tp CMKOCTb
Hassarne ?60 p‘::f Hacr, I/IE'IOI/I(II)(O)C AynuTtopHast Breay - CPC (f:rihf
OI10I1 BO Y VIl 3 q)gp YAHTOP TOpHas
Hud > 3.E.) Bcero Tanuu
0300)
nek. | mpak. | 1na0. TA KCP
09.03.04
[MporpammMHas (01¢)]0] B1.b 4 3 55 18 36 0 1 0 53 €]
HHXCHEPUsI

4 CTpyKTYypa M coJepkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 CTpykrypa gucuuniauasbl (moayJs) xisga OP®O

Tematuueckuil miaH, OTPaXAOIIUNA COJEpKaHUE AUCIUIUIHHBI (IEpEYEHb Pa3/IeJIOB U TEM),
CTPYKTYpUPOBAHHOE MO BUIAaM Yy4eOHBIX 3aHATUN C yKa3aHHMEM HX OObEMOB B COOTBETCTBUM C
y4eOHBIM IIJIaHOM, ITpUBEeH B Tabmuie 3.1

Tabmuua 3.1 — Paznmensl qucuuruHbel (MOAYAS), BUIBI y4eOHOW AEATEIBHOCTH M (HOPMBI
Teky1ero kouTpods aias OO



Konx pe- Koi-Bo gacoB, oTBefieHHOE Ha o
opMa
3yJIbTaTa
Neo HazBanue TeMbl OqueHm Jlex IMpakr JTa6 CPC TEKYLIEr0 KOHTPOJIS

| OCHOBBI MAaTEMaTHYECKOTO PI1, P12, 5 4 0 ] TEOPETUUECKUH OIpocC,
MOJICJINPOBAHYS P/I3 KOHTpoJIbHas padora Nel
I'padmueckuii MmeToxn PIIL, PII2 TEOPETUUECKUH o1poc,

2 | pemieHus 3a1a4 JIMHEHHOTO P’ZB ’ 2 6 0 8 WHIUBUIYaJTbHOEC
IPOrPaMMHUPOBAHUS JoMainHee 3aganue Nel
CHMIIIEKCHBIA METO. TeOpETHHCCKHE ONpOC,

N P11, PL2, WHJUBUIyaJIbHOE
3 | peumeHus 3anad JMHEHHOrO 2 6 0 8
HDOIDAMMIDOBAHIS P13 nomatHee 3ananue Ne2,
porp P KOHTpOJIbHast paboTta Ne2
TEOPETHUUECKUH OIpOC,
4 g;i;z’: HCKyCCTBCHHOTO PZ[]I),I[I;IQ, 4 6 0 10 WUHIUBUIYaJIbHOE
i JoMalHee 3afaHue N3
P11, PL2, TEOPETUYECKUH OIpoc,

5 | TpancnoprtHas 3aga4ya PI3 4 6 0 8 KoHTPObHAs paBoTa No3

6 Henunetinoe P11, PL12, 4 ] 0 1 TEOPETUYECKUH OIIpOC,
IpOrpaMMHPOBAHUE P13 KOHTpOJIbHAsE paboTa Nod

Hroro no tadsmmue 18 36 0 53

4.2 Copeprxxanue pa3iesoB M TeM JUCUMILVIMHBI (Moayas) aiast ODO

Tema 1 Ocnogbl Mamemamu4ecko2o MOOEIUPOBAHUSI.

Conmepxanme Tembl: OOmias moctaHoBKa 3amadn ontuMuzanuu. LlemeBas ¢yHKums.
Jomyctumoe MHoOXkecTBo. Jlomyctumoe pemenue. OnTuManbHoe peuieHue. OnrumalibHOe
MHOXecTBO. [locTaHOBKa 3a7aud MaTeMaTHYeCKOro mporpamMupoBanus. Krnaccudukanus 3amad
MaTeMaTH4eckoro mnporpamMmmupoBanus. [Ipumepsl 3agau nauHeitHoro mporpammupoBanus (JIIT):
3ajja4a o OaHKe, 3a7adya O JueTe, 3ajJada 00 HCIOJIb30BAHUU PECYpPCOB, TPAHCIIOPTHAs 3aJaya.
OO6mas mocraHoBka 3amaun JIII u pasznuunble GopMbl ee 3amucu (YUCIOBas, MaTpUYHAsA).
CrannapTtHas U KaHoHW4ecKast popmbl 3amauu JIIT.

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTHH: JIEKIIHS, IPAKTUUECKOE 3aHATUE, METOJI KOOTIEPATUBHOTO O0YUYEHHUSL.

Buapsl camMocToATENbHOM MOATOTOBKU CTYJIEHTOB IO T€ME: MOJIrOTOBKA K TEOPETUYECKOMY
OIIpPOCY, TOArOTOBKA K MPAKTUYECKOMY 3aHSTHIO, TOJIrOTOBKA K KOHTPOJIbHOU padoTe Nel.

Tema 2 I'pagpuueckuii memoo peuwrenus 3a0ay TUHENHO20 NPOCPAMMUPOBAHUSL.

Conepxxanne Tembl: TeopemMa O JOCTHIKMMOCTH ONTUMAaibHOTO pemieHus 3anadu JIII B
yIIOBOM TOuke (B Ciydyae OTrPaHMYCHHOCTH 1enieBoi (GyHKmuu). CTpoeHHE MHOXECTBA
ONTUMANIbHBIX pemeHui. [paduueckuit Meton pemenus 3agauy JIII. JluHus ypoBHS IeseBOM
¢yakun. Anroput™m perienus 3agadu JIII rpadpuueckum merogoM. CBeneHue 3a1ad JTUHEHMHOTO
pOrpaMMUPOBaHUS OOLIEro BUJIA K 3a/1a4aM, JOIMYCKAIOLUIMM pPEeLIeHHE I'papUueCKUM METOJIOM.

@opMbl M METOABl NPOBEACHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKLIHS, TPAKTUUECKOE 3aHATUE, METOJI KOOTIEPATUBHOTO O0YUYEHHUS.

Buael caMoCTOSITENBHOM MOATOTOBKU CTYACHTOB II0 TEME: MOATOTOBKA K TEOPETUYECKOMY
OMpOCy, MOATOTOBKA K IPAKTUYECKOMY 3aHATHIO, BhioaHeHUe I3 Nel.

Tema 3 CumnnekcHulll Memoo peuieHus 3a0a4 TUHEH020 NPOSPAMMUPOBAHUSL.

Conepskanne Tembl: Cumiuiekc-meroa pemenus 3agaquu JIIT obmero Buga. JlomycTumslii BUn
cuctembl orpanndeHuil. Jlomyctumeiii 6a3uc. CBoOonHbie U Oa3ucCHbIe HEU3BeCTHbIE. bazucHoe
peumienne. CuMIUieKcHbIe TaOuIbl. AnroputM pemieHus 3amadu JIII TaOMUYHBIM CHMILIEKC-
MeToaoM. ['eomeTprueckast HHTEpIIpeTanus CUMILIEKC-AJITOPUTMA. .

@opMBl U METOABI TPOBEACHMS 3aHATHI MO TeMe, MNpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: JICKIHS, TPAKTUIECKOE 3aHITHE, METOJI KOOIIEPATHBHOTO O0YUEHHUSI.

Bunbl caMoCTOSATENBHOM MOATOTOBKU CTYIEHTOB IO TEME: MOATOTOBKA K TEOPETUYECKOMY
ONpoCy, NOATOTOBKAa K MPaKTUYECKOMY 3aHATHIO, BbimoidHeHue WMJI3 Ne2, mnonaroroBka k
KOHTpPOJIbHOM pabote Ne2.



Tema 4 Memoo uckyccmeennozo bazuca.

Copneprxanue Tembl: MckyccTBeHHbIE TepeMeHHble. MeTo ] HCKYCCTBEHHOTO Oa3uca.

@opMBl MU METOABI NPOBEACHMS 3aHATHUI 1O TeME, NpPUMEHsEMble 00pa30BaTEIbHBIC
TEXHOJIOTUH: JICKIH, IPAKTUYECKOE 3aHITHE, METO]I KOOIIEPAaTUBHOI'O O0Yy4EHUSI.

Bunbl camocToATENBHON NOATOTOBKU CTYAEHTOB 10 T€ME: NMOATOTOBKA K TEOPETUYECKOMY
OIpocCy, NOArOTOBKA K IPAKTUUECKOMY 3aHTHIO, BbiosHeHue /13 Ne3.

Tema 5 Tpancnopmuas 3adaua.

Conepxkananie Tembl: TpancnoptHas 3amada JIII. OTkpeiTass u 3akpeiTas MOJICIHb
TPaHCHOPTHOM 3a/aun. Kputepuil pa3peminMocT TpaHCHOPTHOM 3anauu. MHoronpoaykroBas T3,
T3 ¢ orpannuenusimu. Pemenue T3 8 MS Excel.

@opMBl U METOJABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKIUS, TPAKTHUECKOE 3aHATUE, METOJI KOOTIEPATUBHOTO OOYUCHHSI.

Buzasl camocTosTensHOM MOATOTOBKHU CTYACHTOB IO TEME: MOJATOTOBKA K TEOPETUUYECKOMY
OTIpOCY, MOJArOTOBKA K MPAKTHYECKOMY 3aHSITHIO, TOATOTOBKA K KOHTPOJIbHOM paboTe No3.

Tema 6 Henuneunoe npoepammuposanue.

CogepxaHue TeMbl: YCIOBHBII U O€3yCIIOBHBIM OJKCTpeMyM. OKOHOMHUYECKas U
reOMETPUYECKasi UHTEPIpETaIs 3a4a4l HETUHEHHOTO MPOrpaMMHUpPOBaHMs. MeToa MHOXKHUTENEH
Jlarpanxa. 3agauu BBITYKJIOTO MPOrpaMMUpPOBaHus. [ paieHTHBIN METO/I.

@opMBl M METOABI TPOBEACHHS 3aHATHH MO TeMe, NpPUMEHseMble O0pa3oBaTeIbHBIC
TEXHOJIOTHH: JICKITUS, TPAKTUYECKOE 3aHITHE, METOJ] KOOTIEPAaTUBHOTO O0yUEHHUS.

Bunel camMocTosITENbHOM MOATOTOBKU CTYACHTOB IO TE€ME: MOATOTOBKA K TEOPETUUECKOMY
OTIPOCY, MOJATOTOBKA K MPAKTHYECKOMY 3aHSITHIO, TOJATOTOBKA K KOHTPOJIbHOM paboTe Ne4.

5 MeToanueckue yKka3anus Ajs 00y4alomuXxcs M0 3YYEHHIO M peau3alii TUCHUTLIUHBI
(MomxyJin)

5.1 Meroanueckue PpPeKOMEHJAANMH O0yYAKIIMMCS 10 H3YYEHMI0 JUCUMIUVIMHBI M 10
o0ecrneyeHNI0 CAMOCTOATEJILHOI padoThI

s obecnieueHHs] CUCTEMAaTUYECKOW U PETYISIpHON paboThl M0 M3YUYEHUIO TUCLMILIMHBI U
YCHEIIHOT0 MHPOXOKIAEHUS TEKYIIUX U IMPOMEXYTOUHBIX KOHTPOJIBHBIX MCIIBITAHUM CTYIEHTY
PEKOMEHAYeTCs NPUIEPKUBATHCS CIEAYIOIIEro MOpsiiKa 00yUeHHUS:

- CaAMOCTOSITENILHO ONpEAETUTh 00bEM BPEMEHM, HEOOXOAUMOTo sl MPOPaOOTKU KaxKAO0H
TEMBI;

- PErylspHO H3y4yaTh KaXAyl0 TEeMy JIUCLMIUIMHBI, HCHOJb3ys pas3ndHble (OpMEI
WH/IMBUIYaIbHOU paboTHI;

- COTJIaCOBBIBATH C MPEMNoJIaBaTeIeM BHU/IbI paOOThI MO0 U3YUYEHHIO TUCHUTUIHHBI.

B pamkax AMCLMIIIIMHBI pACCMATPUBAIOTCS Pa3IMYHbIE BUABI ONITUMU3ALMOHHBIX MOJIENEH U
METOJIbl TMOWCKA pelieHui s HuX. (s BeimonHeHus npakthyeckux 3aganuit u M3 mmpoxo
ucnonp3yercss nporpammubiii - moayinb EXCEL  «mouck pemenuity. C  NOMOIIBIO  ATOM
KOMIIBIOTEPHON IPOrpaMMBbl MO>KHO peIlIaTh IUPOKUHA KPyT ONTHUMU3ALMOHHBIX 3aad.

[To 3aBepieHNH OTACITBHBIX TEM CIIaBaTh BRIMOHEHHBIC padoTel (M ]13) mpenonaBarento.

[Ipr BBINONHEHMM HWHAWBUAYAIBHBIX [IOMALIHMX 3aJaHUil HEO0OXOIMMO HCHOJIb30BaTh
TEOPETUYECKHI MaTepHal, JefaTh CChUIKM Ha COOTBETCTBYIOIINE TEOPEMBbI, CBOWCTBA, (hOPMYIIBI U
np. Pemenune MJI3 BeimonHseTcs nogpoOHO U JAOKHO COAEPKaTh HEOOXOAUMBIE TOSICHUTEIbHbBIE
CCBLJIKH.

CaMocCTOSTETPHOCTh B y4eOHOH paboTe crmocoOCTByeT Pa3BUTHUIO 3aWHTEPECOBAHHOCTH
CTYJIEHTa B U3y4aeMOM MaTepualie, BbIpaOaThIBACT y HETO YMEHHE U MOTPEOHOCTh CaMOCTOSITEIbHO
MOJy4aTh 3HAHUS, YTO BECbMa BA)KHO JUISl CHIEIMAJIMCTA C BHICIIUM 00pa30BaHUEM.



Llenbio caMOCTOSATENBHOM PabOThI CTYIEHTOB SIBJISIETCS OBNAJACHUE (PYyHAaMEHTAIbHBIMHU
3HAaHUSAMH, MPOo(ecCHOHATbHBIMH YMEHUSMU U HaBBIKAMHU JESATEIBHOCTH MO MPOQUIII0, OMBITOM
TBOPUYECKOH, UCCIIETOBATEIBCKON ACSITENEHOCTH.

CamocrosiTenpbHass paboTa CTyAEHTa BKJIIOYACT CJEAYIONIME BH[BI, BBIIOJIHIEMbIC B
COOTBETCTBUU C (enepaibHbIM TOCYJapCTBEHHBIM 00pa30BaTeIbHbIM CTaHAAPTOM BBICIIETO
00pa3oBaHus U pabOYNM yUEOHBIM IIJIAHOM:

- ayIuTOpHas caMoOCTOsITeNbHAs padoTa CTyAEHTa IO PYKOBOJICTBOM M KOHTPOJIEM
npenoaaBaTess Ha JIEKIUU U MPAaKTUYECKOM 3aHATHH;

- BHEAyJAMTOpHas CaMOCTOsITeJbHAas padoTa CTyJeHTa IOJ PYKOBOACTBOM M KOHTPOJIEM
npenojaBaTesis: H3yueHUE TEOPEeTUUYECKOro MaTepuaja, MOJrOTOBKAa K AayIUTOPHBIM 3aHSTHUAM
(Jlekuus, MPaKTUYECKOE 3aHATHE, KOJJIOKBUYM, KOHTpONbHAas paboTa, TECTUPOBAHUE, YCTHBIM
OIpOC), AONOJHUTENBHBIE 3aHATHS, TEKYIIIME KOHCYJIbTAlUH 110 AUCLUIIIIMHAM.

KoHTposib ycreBaeMOCTH OCYIIECTBISIETCS B COOTBETCTBUU C PEUTHUHIOBON CHCTEMOM
OLIEHKU 3HaHMU cTyfeHToB. OleHka Mo AucuuIuinHe ompexaenserca no 100-0anbHOM mmiKane Kak
cyMMma 0ayioB, HAOpaHHBIX CTYIEHTOM B pe3yibTare paboTsl B cemectpe. Pacnpenenenue 6amion
JIOBOJUTCS 10 CTYZICHTOB B Hayaje ceMecTpa.

bamnamyu oueHuBaeTcss IOCEIIEHUE 3aHATHM, TEOPETUYECKUE OIpPOCHl, OTYET IO
MIPAKTUYECKON paboTe, BHIMOIHEHUE HHANBUAYAIBHOTO 3aJaHUs], UTOTOBBIM TECT.

OcHoBHOM (POpMOII TPOMEKYTOUYHOTO KOHTPOJSI YPOBHS MOATOTOBKH CTYACHTOB SIBIISETCS
9K3aMeH, KOTOPBI MPOBOANUTECS B (popme TecTa.

5.2 Oco0eHHOCTH oOpraHu3amuu OOyYeHHS] JIsi JIHI[ ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMHU
30POBbSI 1 HHBAJTUI0B

ITpu HEOOXO0IMMOCTH 00YYaIOLIMMCS U3 YHUCIIA JIUILL C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 3/10pOBbS U
MHBAJIUAOB (110 3asBJICHUIO 00YYaOLIEerocs) NpeAocTaBiseTcs yueOHas HHPOpMaLus B TOCTYITHbIX
¢dopMax ¢ yueToM UX UHJIWBUIYaAIbHBIX ICUXO(PU3NUECKUX 0COOEHHOCTEH!

- JUIS JIUI] ¢ HApYIICHUSMHU 3pEHHs: B MeYaTHON (opMe YBETHYECHHBIM mpudTom; B Gpopme
AIIEKTPOHHOI'O JIOKYMEHTA; WHAVBUyaJIbHbIE KOHCYJIBTaIluU c NpUBJICYCHHEM
TU(dI0CYpIOTIEPEBOUNKA; NHANBUAYATbHbBIE 3aJaHHsI, KOHCYJIbTAIlUU U JIp.

- JJIs UL ¢ HApYIICHUsIMU cllyXa: B Me4aTHoi (opme; B hopMe 3JIEKTPOHHOTO JOKYMEHTA;
MHAVBUYaJIbHbIE KOHCYIBTAllMM C IPUBJIECYEHUEM CYypIONIEpEBOAUNKA; UHIMBUYaJIbHbIC 3a/1aHNUS,
KOHCYJIBTAIlMH U Jp.

- U1 JIAL ¢ HApyIIEHUSIMH OMOPHO-ABUraTeIbHOIO anmnapaTa: B nedaTHoi (opme; B popme
AJIEKTPOHHOI'O JJOKYMEHTA; MHIMBUIyalIbHbIE 3a/1aHUs1, KOHCYJIbTALUU U JIP.

6 @oHJ OLEHOYHBIX CPEACTB /JIA NMPOBEAECHUS] TEKYLIEro KOHTPOJS M NMPOMEKYTOYHOI
arrecTauMu 00y4aroIMXcs N0 JMCUMILINHE (MOTYJIIO0)

B coorBerctBum ¢ TpeboBanmsimu DPI'OC BO gms arrectamuu  oOydarommxcs Ha
COOTBETCTBUE UX TEPCOHANBHBIX JOCTHKEHUHN IJIAHHUPYEeMbIM pe3ylbraraM OOy4YeHUs IO
JUCIUIUINHE (MOJIYITIO) CO3/MaHbl (DOHABI OICHOYHBIX CPEICTB. THUIOBBIC KOHTPOJBHBIC 3aJaHUS,
METOAMYECKUE MaTePHAJIbI, ONPEACIISIONINE MPOICAYPhl OIICHUBAHUS 3HAHUHN, YMEHHH W HaBBIKOB,
a TaKkKe KPUTEpUU M TOKa3aTelau, HEeOoOXOAWMbIE M OLEHKM 3HAHWW, YMEHUH, HaBBIKOB W
XapaKTepU3yIolre 3Tanbl (POPMUPOBAHUS KOMIIETCHIIUM B MPOIECCE OCBOEHHUs 00pa30BaTEIbHOM
porpamMmBel, npeacTaBieHbl B [Ipunoxennn 1.

7 Y4yeOHO-MeTOAMYECKOE M NH(POPMALMOHHOE 00eceuyeHue TUCHUIIMHBI (MOLYJIs1)

7.1  Ocnoenaa numepamypa
1. HccrnenoBanue omnepanuii : yaeOHO-MeToquaeckoe nocoodue / coct. C. A. 3pipsiHOBa, T.



A. IOpuna. - Owmck : CubAJU, 2022. - 78 c. - Tekcr : osmexrponHsii. - URL:
https://znanium.com/catalog/product/2111362 (nata ob6pamenus: 18.11.2024)

2. HccnenoBanue omneparuii B SKOHOMUKE : yY4EOHHK JUIS BY30B / TOJ peAakiuen
H. III. Kpemepa. — 4-e¢ uzn., nepepad. u gon. — Mocksa : WznarensctBo IOpaiit, 2025. —
414 c. — (Bricmiee obOpazoBanmue). — ISBN 978-5-534-12800-0. — Tekct : 271eKTpOHHBIN //
ObpazoBatenbHas mnarpopma HOpaiit [caiiT]. — URL: https://urait.ru/bcode/559655 (nara
obpamenus: 14.01.2025).

7.2 [onoanumenvnas numepamypa

1. JloBsinnukoB, [I. I MccnenoBanue omeparuii : yyeObHoe mocobue. Hampasienue
noaroroBku 38.03.05 — buzHec-undopmaruka. [Tpodunu moaroToBKU: «DIEKTPOHHBIN OU3HECY,
«Muadopmanvionnas 6usHec-aHanuTuka». bakanaspuar / U. FO. I'maskosa; JI. I JIoBsHHHKOB .—
Crapomnonb : u3n-so CKOY, 2017 — 110 ¢. — URL: https://lib.rucont.ru/efd/622842 (nara
oOpatuenus: 30.09.2024)

2.  HoBuxkoBa, O. A. HUccnenoBanue onepanuii. [Ipaktukym : yueGHoe mocodbue / O. A.
Hosuxosa, E. H. Ilpoanna. — Mocksa : PTY MUPOA, 2023 — Yacts 1— 2023. — 113 ¢. —
ISBN 978-5-7339-2043-6. — TekcT : aneKTpoHHbIH // JIaHb : 27IeKTpOHHO-OUOIMOTEeYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/398414 (nara obpamenus: 22.01.2025). — Pexum gocryma:
JUISL aBTOPH3. TIOJIb30BATEIICH.

7.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu "Hnmepuem',
6KII0YaAA  npogheccuonanvHvle 0a3zl OAHHLIX U UHOOPMAUUOHHO-CRPABOYUHDbBLE
cucmemul (npu HeobX00UMOCmMU):

1. EnnHoe OKHO J1ocTyma K WHQPOPMAIMOHHBIM pecypcaM. MaTeMaTuka W
MaTtemaTtrueckoe oopazoBanue (http://window.edu.ru)

2. Maremaruueckuii popym Math Help Planet (http://mathhelpplanet.com/static.php)
O6pazoBarenbHas matdgopma "FOPANT"
CIIC Koncynbrantllntoc - Pexxum moctyma: http:// www.consultant.ru/
OBC KoncynbsTanT cTynenta (www.studentlibrary.ru)
DnexTpoHHO-0nbnnoreyHas cucrema "ZNANIUM.COM"
DOnekTpoHHO-Onbnoreynas cucrema "JIAHB"
DnekTpoHHO-O0nbroreynas cucrema "PYKOHT"

9.  Open Academic Journals Index (OAJI). [Ipodeccuonanbhas 6a3a qaHHBIX - Pexxum
noctyma: http://oaji.net/

10. [Ipesunentckas Oubmuorexka um. b.H.EnpimHa (6a3za maHHBIX pa3TUYHBIX
npodeccrnoHaIbHBIX o0macTeil) - Pexxum nocryma: https://www.prlib.ru/

© NN AW

8 MarepuasbHO-TeXHHYECKOEe o0ecredyeHue JAUCHMIUIMHBI (MOAYJs) W TepevYeHb
HH(OPMAIMOHHBIX TEXHOJIOTHii, HCIO/Ib3yeMbIX MPH OCYILIECTBJICHHM 00pPa30BATEJILHOIO
npouecca no AUCHMILINHE (MOYJ/II0), BKJIKOYAs NepevyeHb MPOrPpaMMHOro odecneyeHust

OcHOBHOE 000pyJIOBAHHUE:!

- Kommyrtarop SuperStack 3 (16*10/100 19")

- O6naunslii MonuTop 23" LG CAV42K

- O6naunsnii Mmouutop LG Electronics yepHsbIii +KIaBHaTypa-+MbIIib
- [IpoexTop Casio XJ-V1

- Yer-Bo 6ecn.mutanus UPS-3000

[IporpaMMHoe obecrieyeHme:
- Microsoft Office 2010 Standart
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanne OITOIT BO, Koz u popmynupoBka KOMITETEHITH
COKpallleHHOE "

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

09.03.04 «IIporpammu
ast M”EDKEHEpUs»
(b-UH)

OIIK-1.1B : OGnagaer MaTeMaTu4ecKoil KylIbTyp

Ol ¥ CCTEMHBIM MBIIITIEHHEM, O3BOISIOIIMU B
po(heCcCHOHANIBHOM JEATENEHOCTH UCIOJIB30BaTh
MaTeMaTHYECKHE METObI M HHCTPYMEHTHI IS I
OBEEHHS KPUTHYECKOTO aHAIN3a CUTYalnii, MO
SITUPOBAHMSA ¥ IPOTHO3MPOBAHUS Pa3BUTHUS MIPOIT

€CCOB U SIBJICHUI

OIIK-1 : CnocobeH NpuMEeHSITh eCT
€CTBEHHOHAYYHbIC M OOLICHHXEHED
HBIE 3HAHUS, METOIBI MaTEMaTH4YEC
KOTO aHaJIN3a M MOJICITNPOBAHMS, TC
OPETHUYECKOTO U IKCIIEPHMEHTAIIEHO
T'O UCCIICIOBAaHUS B TPOQECCHOHANb
HOMU JeATeNbHOCTU

Komnerenmus cunraercst cOpMUPOBAHHOM HA TAaHHOM 3Tarle B CIIydae, €ClIU MOTy4YeHHBIE
PE3YIbTAThI O6y‘-ICHI/I$[ II0 JUCLHMINNIMHE OLOCHCHBI IIOJIOKUTCIIBHO ()manaon KPHUTCPHUCB
OILICHUBAHMSI PE3YJILTATOB O0YUYCHUS «3a4TEHO», «YIOBIECTBOPUTEIBHOY, «XOPOIIO», KOTIIMIHOY). B
CcIy4ac OTCYTCTBHUA MHOJIOKUTEIBHOMU OOCHKMU KOMIICTCHIIMA HaA JaHHOM 3JTall€ CYHUTACTCA
Hec(hOopMUPOBAHHOM.

2 Tloka3aTe/M OLCHNBAHUSA IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHH s

Komnerennus OIIK-1 «Cnioco6eH NprUMEHSITh €CTECTBEHHOHAYYHbBIC U O0IIIENHKEHEPHBIE
3HaHUS, METOJIbl MATEMATHUYECKOT0 aHAJIN3a U MOJICTTUPOBAHUS, TEOPETUYECKOTO U
IKCIIEPUMEHTAIHLHOTO UCCIICIOBAHUS B MPOPECCHOHATBHON JAEITETLHOCTI

Ta6muma 2.1 — Kputepuu OlleHKH WHANKATOPOB TOCTHKCHHS KOMITETEHIIUN

Pe3ynbraTel 00y4eHus 10 JUCHUIUINHE
K T
Kox u popmynupoBka nHAUKAT - Kputepuu onieHnuBaHus pe3ynbT
opa IOCTHXKEHUSI KOMIIETEHIIMN Oox o aToB O0yYeHUs
pe PesynbraT
pe
3_
3_
Ta
Ta
OIIK-1.1B : OGnagaet Mmatemat 1) KOHIIENTyalbHBIX OCHOB HH(
HMYECKOH KyJIBTYPOH U CHCTEMH P 3y | OPMAIMOHHBIX CHCTEM yrpaBsie
BIM MBIIUICHUEM, TTO3BOJISIOIIN 1| an HUS; 2) COBPEMEHHBIX ITOX0/I0 CIHCOK BOTPOCOB, TECT
MH B IpO(eCCHOHATIBHON JiesiTe 1 ne | B METOROB H TEXHOJIOT Uil Teop ’
JBHOCTH UCTIONH30BaTh MaTeMaT WU IPUHATHUS ONTHMAIBHBIX P
WYECKHEe METObI 1 UHCTPYMEHT LICHUH.
bl VIS IPOBE/ICHHUA KPUTHHECCKO 1) HaXOOUTh U KPUTHUECKU aHa
T'0 aHanusa CUTyaluH, MOLCTHp JM3UPOBATh HH(POPMAIHIO, HEO
OBaHHUs U IPOrHO3UPOBAHUS pa3 6XOMYIO /TSl pa3paGOTKM MaT
BUTHA HPOLCCCOB M SBICHIH P Y | emarmueckux Mojenel ONTUMH
M 3alli¥ YIPaBICHYECKUX PELIeH
pi| }.I yrip P CHucok BONpOCOB, TECT
> eH | wuif; 2) NpUMEHATh YHUBEpCATbH
ue | ble mpueMbl UCCIeI0BaHUS ONT
UMH3AI[MOHHBIX IPOOJIEM IIPH P
A3MUYHOHN CTETIeHH Heolpeese
HHOCTH yCIIOBUI
1) peienus 3a1a4 JMHEHHOTO,
H HEJIMHEMHOTr0, AUCKPETHOTO U [
P ap | MHAMHIYECKOTO NPOTpaMMUpOBa
pi o HUS; 2) IpUMEHEHUS MeToJIoB M | CIHCOK BOIIPOCOB, TECT
3 < aTeMaTHIeCKOH ONTHMHU3AINHN K
PEIICHUIO Pa3INYHbBIX KJIACCOB
SKOHOMHYECKHX 337144




Tabnuna 3anoiHsAeTCsl B COOTBETCTBUU C paznenoM 1 PaGoueit mporpammbl AMCHMITIIUHBI

(Momyms).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Ta6mmma 3 — [lepeueHb OIIEHOYHBIX CPEACTB MO TUCIUIUIAHE (MOTYIIIO)

KoHTponmpyemble IIaHupyeMBbIe pe3y

KoHTponupyembie TeMBbI

HanMeHOBaHHE OIIEHOYHOTO CPECTBA U TP
encrasienne ero B DOC

JIBTAThI O0YUYCHUS JIACLIMILIAHEI [IpoMesyTouHas ar
Texymui KOHTPOJIb
TecTalus
Ounas popma oOydeHus
PJI1 3nanme : 1) koHuentyanb | 1.1. OcHoBbl MaTeMaTHue | PasHOypoBHEBbIE 3a Tect
HBIX OCHOB HH(OPMAIMOH | ckoro MOJEITHUPOBAHUS Ja4M U 3aJaHus
HBIX CUCTEM YIIPABIICHUS; 12, Tpad =
2. I'padpuueckuii MeTo
2) coBpeMeHHEIX oAXOR0 | p O 1 PasnoypoBHeBbIe 3a Te
N LICHUS Y JIMHEIMHOT T
B, METOJOB ¥ TEXHOJIOTHI1 perre 3ajiat JIMHCHHO Ja4Yd U 3aJaHAs ¢
TEOPUU MPUHSITHUS OTITHMA 0 NporpaMMHpoBatis
i 1.3. CuMIIIEKCHEIN METO
JIbHBIX pPCIICHIH. N A Pa3sHoypoBHEBbIC 3a
peleHus 3a7a4 JTHHSHHOT Tecr
a4y ¥ 3aJJaHust
0 MIPOTPaMMHUPOBAHHS
1.4. Meron uckyccrsenno | PasHoypoBHeBble 3a Tecr
ro 6asmuca. a4y ¥ 3aaHus
1.5. TpancnoprHas 3agau PazHoypoBHEBBIE 3a Tecr
a a4 U 3aaHhs
1.6. Henuneitnoe nporpa PazHoypoBHeBbIE 3a Tecr
MMHPOBaHUE a4 ¥ 3aJJaHus
P12 YmMenue : 1) HaX0UTh U K Pa3HoypoBHEBHIE 32 Tect
PUTHICCKH aHATTHSHD 6OBaT 1.1. OcHOBBI MaTemaTnue | A@9H M 3a1aHMA
b Hpopmaryio, Heobxox CKOTO MOJIEIINPOBAHHS
MMYIO JUIsl Pa3paboTKH Ma CobecenoBanue Tecr
TEMaTHYECKUX MOJICIICH O
OTUMH3ALUH YIIPABICHYE PasHOypOBHEBbIE 32 T
CKHX PELIEHHH; 2) mpume 1.2. Tpaduueckuii MeTOX | nauy i 3ananms ceer
HATb YHUBEPCAJIBHBIC TIpH peuieHus 3a1a4 JUHeHHOr
CMBI HCCIICIOBAHNS OTITH O IpOrpaMMHUPOBAHUA CobecenmoBanue Tecr
MU3AIMOHHBIX TIPOOIeM 1T
Y pa3INIHON CTETICHU HE
OIPEICICHHOCTH YCIOBUI PasHoyposHeBbie 3a Tect
peA y 1.3. CuMILICKCHBIA METON | nauy i 3aanus
peleHus 3a1a4 JHHEHHOT
0 MpOrpaMMHpOBAHH CobecenoBanue Tect
Pa3znoypoBHEBEIC 32
M Tect
1.4. Meron uckyccteenno | Ad1H M 3a[IaHHA
ro Oasuca.
CobecenoBanue Tect
Pa3noypoBHeBbIC 3a
yp Tect
1.5. TpancnoptHas 3anau | Ad9H M 3a[1aHUA
a
CobecenoBanue Tecr
PasnoypoBHEBBIE 3a
yp Tect
1.6. Henuneiinoe nporpa | A41H 1 Sa/laHii
MMHPOBaHUE
CobecenoBanue Tecr




PI[3 HaBpik : 1) pemenus 3aaa KOHTpOHBHaH pa60T Tecr
Y TUHEHHOTO0, HEJTUHENHO 1.1. OCHOBEI MaTEMATHYE a
ro, IUCKPETHOT'O ¥ JUHAM CKOTO MOJEIHPOBAHHS
HYCCKOro NporpaMMmpoB CobecenmoBanue Tect
aHusl; 2) IpUMEHEHUsS! MET
0JI0B MAaTEMATHYCCKOM OIT Kontposbaas pa6ot
THMHU3ALHH K PCIICHUIO P 1.2. T'paduyeckuit meton a Teer
A3JIMYHBIX KJIACCOB 3KOHO peuienus 3anay JIVUHEUHOT
MHHCCKHIX 3a]1ad 0 NpOrpaMMHpPOBAHHA CobecenoBaHue Tect
Konrponbnas pabot T
1.3. CummnekcHbId MeTOT, | o cer
pelieHus 3a1a4 JUHEHHOT
0 IIpOrpaMMHUPOBAHUA CobecenoBaHue Tect
Kontponbnas padot
p p Tect
1.4. Meron uckyccrenno | @
ro 6asmuca.
CobecenmoBanue Tecr
KonrponsHas padot
p p Tect
1.5. TpancnopTHas 3a1a4 a
a
CobecemoBanue Tect
KonrponsHas padot
p p Tect
1.6. Henuneitnoe nporpa a
MMHUPOBaHUE
CobecenoBanue Tect

4 Onucanmne mMpoueaypbl OlleHUBAHUS

KauectBO cpopMHUpPOBAaHHOCTH KOMIICTCHLMH Ha JaHHOM JTale OICHUBACTCS 110
pe3ynLTaTaM TCKYH_[I/IX u HpOMe)KYTO'-IHI)IX aTTCCTaHI/II\/II HpI/I IIOMOIIIN KOJ'II/I‘ICCTBGHHOI\/’I OILICHKU,
BBIPOKCHHOW B Oayuax. MakcuMmajbHas cymMMa OayuloB MO JAMCHHILIMHE (MOIyda0) paBHa 100
oayuam.

OLeHOYHOE CPEICTBO
Bun yueGHoi nesttenbH Kontpo |Kontpo |Kontpo |Kontpo
OCTH Onpoc  |nbHast p |nbHast p |npHas p [mpHast p (M3 1 (MA32 [UA33 [Tecr HUroro

abora 1 |abora 2 |aGora 3 |abota 4

Jlexun 5 5
IIpakTuueckue

5 10 10 10 10 45
3aHATUA
CamocrosiTenbHas padbo 10 10 10 30
Ta
IIpomexyTouHas 20 20
aTTecTalus
HUtoro 10 10 10 10 10 10 10 10 20 100

CymmMma 6ansioB, HAOpaHHBIX CTYAEHTOM IO BCEM BUIaM y4eOHOW JEATENbHOCTH B pPaMKax
JTUCITUTUIMHBL, IEPEBOUTCS B OIIEHKY B COOTBETCTBHH C TaOIHUIICH.

Cymma 6amioB | Ouenka 110 mpoMexy

o XapaKTepI/ICTI/IKa KadueCTBa Cd)OpMI/IpOBaHHOCTI/I KOMIICTCHIIUHN
TOYHOHU aTTeCTalluu

10 JUCLMIIJIMHC




CTyneHT IeMOHCTPHPYET CPOPMUPOBAHHOCTD JUCHUILTHHAPHBIX KOMIIETCHIUH, 00
«GAYTEHOY / Hapy>KHUBaeT BCECTOPOHHEE, CUCTEMATHIECKOE U DTyOOKoe 3HaHI/IEi y4eOHOTO MavTep
0191 10 100 COTIHO vasa, yCBOUII O(jHOBHle nm?paTypy Y 3HaKOM C JIOIIOJTHUTENBHOM JINTEPaTYpoOH, pe
KOMCHJIOBAaHHOM MPOrpaMMOid, yMeeT CBOOOTHO BBITIOHATH MPAKTUUCCKHUE 3a/IaHMs,
MIPEIyCMOTPEHHBIC IPOTPaMMOi, CBOOOIHO ONEpHPYET NPHUOOPETEHHBIMH 3HAHUSIM
U, YMEHUSIMH, IPUMEHSET UX B CUTYaLUsAX TOBBILIEHHOHN CIOXHOCTH.
CTyneHT IeMOHCTPHPYET CPOPMUPOBAHHOCTD IUCIHUILTHHAPHBIX KOMIIETCHIUIA: OC
ot 76 10 90 «3auTeHO» / HOBHBIC 3HAHUs, YMEHUSA OCBOCHBI, HO JOITYCKAIOTCS HE3HAYNTEIIbHBIC omvn61<1/1, HET
«XOPOLIO» OYHOCTH, 3aTPYIHEHHUS IIPU aHATUTUYECKUX OINEpallUsiX, IEPEHOCE 3HAHUN U YMEHHU
1l Ha HOBBIE, HECTAHJAPTHBIC CUTYaLlUH.
CTyneHT 1eMOHCTpUpyeT chOPMUPOBAHHOCTh AUCIUIUIMHAPHBIX KOMIIETCHINH: B X
«3a4TeHO» / 0/1¢ KOHTPOJIBHBIX MEPOIPUSITHI JOMYCKAIOTCS 3HAYMTENIbHBIE OIIMOKH, IPOSIBIISIETC
ot 61 no 75 «YJIOBIIETBOPUTENbH s1 OTCYTCTBHE OTJICJIbHBIX 3HAHUI, YMEHUN, HABBIKOB 110 HEKOTOPBIM JUCUUTUITMHAPH
o» BIM KOMIICTCHIIWSIM, CTYICHT HCIIBITBIBACT 3HAYNUTEIBHBIC 3aTPYIHEHUS IIPU OIIEPUP
OBaHMHU 3HAHUSMHU M YMEHHUSAMM IIPU UX IICPEHOCE HA HOBBIC CUTYALWH.
«HE 324TCHOY /
or 41 110 60 S — VY crynenra He C(bOleI/IpOBaIiLI JHCLUTIIIMHAPHBIE KOMIIETCHIIUH, TIPOSBIICTCS HENO
CTaTOYHOCTB 3HAaHWW, YMCHUH, HABBIKOB.
HO»
«HE 3a4TCHOY /
o1 0 10 40 P — JucuuninuHapHble KOMIETEHUUH HE cdjopmnpoxzaﬂm. [IposiBnsieTca mosHOE MM
Hon MPaKTUYECKH MTOJTHOE OTCYTCTBUE 3HAHMM, YMEHUH, HABBIKOB.

5 IlpumepHbIe OLICHOYHBIE CPeACTBA

5.1 IlpumepHBIii IepeYeHb BONPOCOB 0 TeMaM

K reme 1:

1. ChopmynupyiiTe B 001IeM BUE 3a/1a4y MaTEMAaTHIECKOTO TPOrPaMMHUPOBAHUS.

2. Kakue 3agaun OTHOCST K JIMHEHHOMY TTPOTPaMMHUPOBAHUIO?

3. Uto BeIpakaeT meneBas GyHKIusA?

4. I3 yero cocTouT MateMaTHieckast Moenp 3agaun JIII?

5. Turmbl 337124 TUHEHHOTO TPOTPaMMHUPOBAHUS: 0011ast, CTaHJAPTHAS, KAHOHUYECKASI.

K teme 2:

1. Kakue 3amaqn JII1 MmoxHO pemrath rpadudecKuM METO0M?

2. Yto Takoe yrioBasi TOUYKa BBIMYKJIOIO MHOXKECTBA?

3. Yto Takoe JIMHUS yPOBHS?

4. ChopmynupyiiTe anroput™ rpaguieckoro Mmeroaa pemeHus 3amaquu JII1.

5. CkoubKo perieHuit MoxxeT ObITh y 3agaun JII1?

K remam 3-4:

1. Kakue 3agaun JIIT MOXHO pemiath CUMILIIEKC-METOA0M?

2. B uem pasnuiia Mmexay 6a3uCHBIMU M CBOOOTHBIMU MTEPEMEHHBIMU?

3. Yto Takoe 10ImycTUMOE perieHue?

4. B yem pa3Hua Mexay JONOJHUTEIbHBIMU U HCKYCCTBEHHBIMU NIEPEMEHHBIMU?

5. ChopmynupyiiTe anroput™M METO/1a UICKYCCTBEHHOTO Oa3uca.

6. ChopMynupyiTe alrOpuT™M CUMIUIEKCHOTO METO/Ia C €CTECTBEHHBIM 0a3HCOM.

7. TeOMeTpUYEeCcKasi HHTEPIIpETalsl CUMIIEKCHOTO METO/Ia.

K reme 5:

1. OTkpbITas 1 3aKpbITasi MOJIEIIM TPAHCIIOPTHOM 3aa4H.

2. YUemy JOJKHO PaBHATHCS YHUCIIO 3alOTHEHHBIX KJIETOK B OMOPHOM IUIAHE TPAHCHOPTHOM
3amaun?

3. Kak BBIYHUCIISIOTCS TOTEHIIAAIIBI?

4. IlocTpoeHue OMOPHOTO MJIaHa METOJOM «CEBEPO-3aMaHOTO) YIIIa.

5. Kak BeraucisroTcst orieHKu?

6. Kpurepuii onTumManbHOCTH IJ1aHa

K teme 6:

1. Ilpu kakux ycinoBHsX O0Iuas 3ajaya MaTeMaTUYECKOTO MPOrPaMMHPOBAHMS SBISETCS



3ajadeit

HEJIMHEWHOT0 MPOrpaMMHUPOBAHUS?

2. Kak onpenensitorcss MHOkuUTenu Jlarpanxa?

3. ChopmynupyiiTe anroput™ MeTo1a MHOXKUTeNeH Jlarpamka

4. 'eomeTpuyecKasi MHTEPIPETALINS 3a/1a41 HEIMHEHHOTO MPOrPAMMHUPOBAHMUSL.

5. Teopema Kyna — Takkepa.

Kpamkue memoouueckue ykazanus

[Tpu moAroTOBKE K TEOPETUUECKOMY OIPOCY MO TEME MPAKTHUYECKOTO 3aHATUS HEOOXOIUMO
W3YYMTh TEOPUIO IO JEKUUSAM U NPEUI0KEHHBIM UCTOYHUKAM JINTEPATYPBI.

IlIxana oyenku

Bamaer Ormnucanue
1 BBICTABJISICTCS CTYJICHTY, €CIIM OH IIPABHJILHO OTBETHII HA TIOCTABJICHHBI BOIIPOC
0 BBICTABJISIETCA CTy}leHTy, €CJIN OH Hel'lpaBl/IJ'leO OTBETHJI HA HOCTaBJ’[eHHbIﬁ BOl'lpOC

5.2 Ilpumepsbl 3a1aHUi 1151 BHINOJHEHHSI KOHTPOJIbHBIX padoT

KonTpoasnast padora Nel

Pemuts 3amauy JIIT ¢ momompro Haactpoiiku [Touck pemenuit MS Excel

KonTposbHnas pabora Ne2

JIBymM morpy3urkam pa3HOW MOIIHOCTH 3a 24 yaca Hy>KHO IOTPY3UTh Ha MEPBOM MIOMIAKE
230 1, Ha BTOpO#l — 68 T. [lepBbIil morpy3uuk Ha 1-oi muoniaake Moxker norpy3uts 10 T B yac, Ha
2-o11 — 12 1. Bropoii norpy34mk Ha Ka)kJ10M MJIOMAAKe MOXKET Norpy3uTs no 13 T B yac. CtoumMocTh
paboT, CBA3aHHBIX C MOTPY3KOH | T MEpPBBIM MOTPY3YMKOM Ha TIEPBOH TUIomaake 8 pyo., Ha BTOpOit
— 7 py©., BTOpbIM NOTpPY3YMKOM Ha NepBoil miomanke — 12 py6., Ha Bropoir — 13py6. HyxHo
HaWTH, Kako 00beM paloT JOJKEH BBIOJHUTH KaXKIbIN MOTPY3UMK HA KAXJIOW TUIOMIAJKE, YTOObI
CTOMMOCTH BCceX paboT mo morpyske Obula MUHUMaNbHON. COCTaBUTH MaTEMaTHUYECKYI0 MOJEIh
3aJ]auu M PeIInTh 3a7a4uy ¢ oMoursio HajacTpoiiku [Touck pemenns MS Excel.

KonTtpoibHas padora Ne3

®dupma [OKHA OTHPABUTh HEKOTOPOE KOJIMYECTBO KpOBaTed C TPEX CKIAJOB B IISATh
Mara3uHoB. Ha ckiamax mmeercs cooTBeTcTBeHHO 15, 25 u 20 kpoBaTel, a sl MSITH Mara3uHOB
Tpedyetcst cooTBeTcTBeHHO 20, 12, 5, 8 1 15 kpoBateit. CTOMMOCTh MEPEBO3KH OJTHOM KPOBATH CO
CKJIaJla B Mara3suH MPUBEJCHbI B TAOJIUIIE.

Mara3unsbl
Ckiaaabl

B1 B2 B3 B4 B5
Al 1 0 3 4 2
A2 5 1 2
A3 4 8 1 4 3

Kak cnemyet crutanupoBaTth MepeBoO3Ky, 4TOOBI €€ CTOUMOCTh OblJIa MUHUMAJIBHOM ?

KonTpossnast padora Ne4

Haiitn MUHUMYM QYHKIIMH IPU OTPaHUYEHUSIX.

Kpamkue memoouueckue ykazanus

KonTponpHast paboTa TO3BOJNSET ONpENEINTh YpPOBEHb YCBOEHHUS Marepuana. llepen
BBITIOJTHEHHEM KOHTPOJIbHON paboThl HEOOXOJUMO O3HAKOMHUTBCS C TEOPETUUYECKHM MaTepuajioM,
MPEJCTaBICHHBIM B TMIPE3CHTAIMSIX W Ha JIEKIUH, NpopadoTaTh METONbI pelleHHs 3aad,
PacCMOTPEHHBIX B TUIIOBBIX PUMEPAX.

IlIxana oyenku

Ne Bamnsr Ormnucanue

5 10 3aj1aHue BBIMOIHEHO MOTHOCTHIO M TIPABHIHLHO

4 8-9 3amaHue BBIIOIHEHO MMOTHOCTHIO, HO PEIICHHE COACPIKUT HECYIICCTBEHHBIE OLTHOKH
3 5-7 3aj1aHue BBIMOIHEHO HE MOJHOCTHIO WM COJICPKHT CYIIECTBEHHBIC OMIHMOKU

2 1-4 3aaHue BBIIOJIHEHO YaCTUYHO U COICPIKUT CYLIECTBEHHBIE OIINOKH

1 0 3ajaHne He BBITOJIHEHO




5.3 BapuaHThl MHANBUAYAJIbHBIX JOMALIHUX 3aJaHUI

NupuBuayanbHoe qoMaiiHee 3aganue Nel

1) CocraButh 3amaqy JIII ¢ 4eThIpbMsI OTpaHUUYEHHUSMHU TaK, YTOOBI 0OJIACTh JOMYCTHUMBIX
pEIICHU OBbLIa GbINYKIBIM MHO20Y20/IbHUKOM , A TieNeBast (YHKIMS JOCTUTajla MakCUMyMma B
HEKOTOPOW TOYKE W MHHHUMYMa B HEKOTOPOW TOYKE (TOYKU JIOJDKHBI ObITh pa3HbiMU). CocTaBbTe
3aja4y Tak, 4ToObI 00JIACTh AOMYCTUMBIX pemieHuit coaepxkana Touky (0;0).

2) CocraButh 3amauy JIII ¢ Tpemsi orpaHMYEHUSMH TaK, 4TOOBI 00JIACTH JOIMYCTHUMBIX
perieHuit OblIa BBITYKIION 00J1acThio, a mesieBas (yHKIHS JOCTUTajda MUHAMYyMa B JIFOOOW TOYKE
HEKOTOPOTO OTpe3Ka M CTpEeMUIach K + oo mis 3amadu Makcumusanuu. CocTaBbTe 3a/ady Tak,
4TOOBI 00JIACTh AOMYCTUMBIX pEIIeHUH He coaepxana Touky (0;0).

3) CocraButh 3amauy JIII ¢ 4eThIppbMsI OTpaHUYEHUSMU TaK, 4TOOBI 0OJIACTh JOMYCTHUMBIX
pelIeHnit ObUTa IMTyCTHIM MHOYKECTBOM.

NuauBuayanbHoe qoMaliHee 3aganue Ne

Pemruts 3amauy 1 u3 I3 Nel TabnauunbiM cumiekc-metoqom B MS Excel.

NuauBuayanbHoe qoMaliHee 3aaanue Ne3

Pemmts 3amaun 2,3 u3 MJI3 Nel TabnuuasiM cuMmIniekc-metogom B MS Excel.

Kpamxue memoouueckue ykazanus

[Ipu BBIMOJIHEHUM WHAMBUAYAJIbHBIX OMAITHUX 3aJaHUN HEOOXOIWMO HCIOJIh30BATh
TEOPETUYECKHI MaTepual, [eiaTh CChIJIKA Ha COOTBETCTBYIOIIUE TEOPEMBI, CBOMCTBA, (hOPMYIBI U
np. Pemmenne VI3 BeIMoMHSAETCS MOAPOOHO M COACPKUT HEOOXOIUMBIC IMOSICHUTEIILHBIC CCHUIKH.

IlIxana oyenku

Ne Bamnsr Ormnucanue

5 10 3a/iaHue BBIIOJIHEHO IMOJHOCTBIO U MPABUIILHO

4 8-9 3anaHue BBIIOJIHEHO MTOJHOCTHIO, HO PEIICHHE COACPIKUT HECYILIECTBEHHbIE OLIMOKU
3 5-7 3ajaHKe BBIMOIHEHO HE MOJHOCTHIO MM CONCPIKUT CYIIECTBEHHBIE OIIHOKH

2 1-4 3aaHue BBIMOIHEHO YaCTHYHO M COACPIKHUT CYIIECTBEHHBIC OITUOKU

1 0 3agaHue He BBIMOIHEHO

5.4 Ilpumepbl TECTOBBIX 3aJaHU

1. CxonbKO IEpeMEHHBIX OYIET coiepKaTh MaTeMaTHIECKast MOJIENb 3aaqm?

JIByM morpy3uMkam pa3HOW MOIIHOCTH 3a 24 yaca Hy»KHO IOTPY3UTh Ha NEPBOM IUIOIIAKE
230 T, Ha BTOpOM — 68 T. IlepBblii morpy3unk Ha 1-0if ruionianke Moxker norpy3uts 10 T B yac, Ha
2-0i1 — 12 T. Bropoii morpy34uK Ha Ka)XJ0# IJIOMIAAKe MOXKET Morpy3uTh 1no 13 T B yac. CTOUMOCTh
paloT, CBA3aHHBIX C MOTPY3KOH 1 T MepBHIM MOTPY3UYMKOM Ha MEPBOH IUIOIIAAKE 8 py0., Ha BTOpO
— 7 py0., BTOPbIM NOTPY3UMKOM Ha NepBoi Iuiomianke — 12 py6., Ha Bropoil — 13py6. HyxHo
HaiTH, Kakoi 00beM PabOT JOJKEH BBIMOJHUTh KaX bl MOTPY3UMK Ha KaXKAOH IUIOIIAAKE, YTOOBI
CTOMMOCTB BCEX padoT M0 Morpy3ke ObliIa MUHUMAJIBHOM.

a)2,

0) 3,

B) 4,

') HU OIUH U3 BapUaHTOB.

2. K kaxoii ¢opme 3amucu moxaenu 3anadu JIII MOXHO OTHECTH CIEIYIOUIYIO MO
3aJ1auH.

a) oOmas,

0) crangapTHas,

B) KAHOHHUYECKas,

') HU OJIMH U3 BapUaHTOB.

3. K xakoii ¢opme 3anucu monenu 3aaaun JIII MOXHO OTHECTH CIEOYIOIIYI0 MOJEIH
3a1a4H.

a) oOmas,

0) cTannapTHas,

B) KaHOHUYECKa,



') HU OJIMH U3 BapUAHTOB.
4. CkoJbKO MEpPEeMEHHBIX MOTpeOyeTcsi BBECTH JJsi MpPHUBEACHUS JTaHHOW MOJAENH K

KaHOHUYCCKOMY BUIY.

a) 0,
0) 1,
B) 2,
r) 3,
n) 4.
5. Kakast o65acth pucyHKa COOTBETCTBYET MHOXKECTBY PEIIEHUN HEpPaBEHCTBA

a) A,

0) B,

B) A u B Bmecre,

') HU OJIMH U3 BapUAHTOB.

6. UTo noKa3bIBaeT rpaAMEHT (PYHKLUU:

a) HaIpaBJICHUE HAUCKOPEHIIIEro pocTa 3HaueHUH (pyHKIIH,

0) HanpaBJIeHUE HAUCKOPEHILIEro yMEeHbIIEHUS 3HaueHUH QyHKIUH,

B) A u B Bmecre,

') HU OJIMH U3 BapUAHTOB.

7. Kakas u3 o061acTeit COOTBETCTBYET MHOXKECTBY PEIICHUI CUCTEMbI HEPABEHCTB
a) A,

0) B,

B) C,

r) D.

8. Eciiu B TpaHCIIOpTHOI 3aa4e 3amachl MOCTABILMKOB PaBHbBI MOTPEOHOCTSAM MOKyHaTese,

TO MOJEIIbL TAaKOU 3aJ]aul Ha3bIBACTCH:

a) 3aKpBITOM,

0) OTKPBITOH,

B) MOJIXOISIICH,

T') IPOCTOM.

9. Kakas U3 Touek JeKUT Ha NpsAMont 3x-5y=15?

a) (0;2),
6) (134),
B) (2;-4),
r) (5;0).
10. 3anomHUTE NEPBYIO CUMITIIEKC-TAOIHITY JUTS 339
Basuc Cs Py o1 =
P_ _ _ _ _
P_ _ _ _ _
P7 [E— [E— [E— [E—

Kpamkue Mmemoouyeckue YKasaHus

HTOroBeiii TECT IT03BOJISIET OIIpCACIINTL YPOBCHb YCBOCHHA MaATCpHUdla Ha BCCX BHAAX

3ansaTHil. [lepen mpoxoxkIeHHeM TecTa HeOOXOAMMO O3HAKOMHUTHCS C TEOPETUUYECKUM MaTepHAIIOM,
MIPEJICTABICHHBIM B IMPE3CHTAlUAX, HA JIGKIMSIX M y4eOHOM nuTepaType, mpopaboTaTh METOIbI
peuieHus 3a1a4, paCCMOTPEHHBIX B TUIIOBBIX IIPUMEpaxX Ha NMPAKTUUECKUX 3aHATUSAX.

IlIxana oyenku

OrneHka bannbt Onucanue

5 18-20 3amaHus BBIIOJIHEHBI MTOJTHOCTHIO U IPABHIIBHO

4 15-17 3ajaHus BBINOJIHEHEI OJIHOCTBIO, C HECYIIECTBEHHBIMH OLIMOKAaMH, HO OAXOJ K PEIICHHIO, Uie
sI peLLICHNUS, METO/] [IPABHIIbHBI




12-14

3a/:[aH1/151 BBIIIOJIHCHBI ITOJHOCTBIO, C CYIIECTBEHHBIMU OHII/IGKaMI/I, HO IoAXO0J K pEHICHUIO, UCA
peuieHus, METOA NPaBUIIbHBL

0-11

3aZ[aHI/ISI HC BBIIIOJIHEHBI WJIX BBITIOJHEHBI HETIPABUIJIBHO




	1.pdf
	2.pdf

