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MHMNHOBPHAYKU POCCUN
\1} denepanbHOE rocyJapCcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
@ YUpEKICHHUE BBICIIETO 00pa3oBaHUs

«HensOunckuit rocynapcrsenHbiil yausepeurer» (PI'bOY BO «Henl'V»)

Pa6ouas nporpamma aucuurinasl "lakeTsl MaTeMaTHYECKHUX POrpaMM” TI0 HaIPaBIEHHUIO MTOATOTOBKH
(cnermaneHocTH) 02.03.01 "Maremarnka ¥ KOMIIBIOTEpHBIE HayKn'" HanpasieHHOCTH (Tpoduo) Tononorndeckue u cTp. 3
aHaAJUTHYECKHE METO/IbI HCcciemoBanmst MaTemMaTnueckux Mojeneii ®I'bOY BO «Ueal 'V

1. HEJIX OCBOEHUMA TUCHUTIINHBI

Lesbo0 OCBOGHUS TUCHUIUIMHBI SBISETCS U3YUYSHHE Pa3IMYHBIX TAKETOB MaTEMAaTHUECKUX IIPOTPaMM, NPECTaBICHHBIX Ha PHIHKE.
[Tnanupyercst pacCMOTPETh AT MAKETHI B pa3pe3e CpaBHEHHS UX (QyHKIIMOHAIEHOCTH, BEIEIUTH OCHOBHBIE HAIIPABJICHUS, UL
KOTOPBIX TOT WJIM MHOH MaKeT SBJISETCS IPHOPUTETHBIM U 00JIee ONTHMAaIbHBIM.

Pe3yJ'ILTaTBI O6y‘leHI/IH 110 JUCOUILNIMHE HAITPAaBJICHBI HA JOCTHXXCHUEC NHIUKATOPOB!

VK-1.1. BeinoaHseT mouck HHPOPMAITUH, OTIpeesieT KPUTEPUH CUCTEMHOTO aHaJIi3a MOCTaBJICHHBIX 3a/1a4

YK-1.2. Vcnionb3yeT KpUTHYESCKUI aHAIHM3, CHCTEMATH3aIMI0 U 00001eHre HHQOPMAIIMH JUISl PEIICHUS TIOCTABJICHHBIX 3a/1a4

[IK-2.1. O6nagaer 3HAHUSAMH O CYIIECTBYIOIIUX THIIOBBIX IIA0JIOHAX ITPOSKTHPOBAHUS ITPOrPAMMHOI0 00ECIICUEHHs; O METOJax U
CpPe/CTBa MPOSKTUPOBAHKS IPOTPAMMHOTO 00eCIIeUeHHs, CTPYKTYpax JaHHbBIX, 0a3 JaHHbIX.

ITK-2.2. JleMOHCTpUPYET YMEHUS: IPUMEHSATH TUIIOBBIE PEIIECHHUs, OUOINOTEKH IPOrPaMMHBIX MOy, a0IOHbI, KJIacChl 00BEKTOB,
UCIIOJIb3YEMBIE TIPH Pa3paboTKe IPOrPaMMHOIO 00eCIIeUeH s ; IPUMEHATh METOBI U CPEJCTBA IPOCKTUPOBAHMUS IIPOTPAMMHOIO
obecrnieueHus, 6a3 1aHHBIX, CTPYKTYP JAHHBIX; IPUMEHATh METOJIbI U CPEJICTBA CO3JIaHUS IIPOrPAMMHOI0 00eCTIeUeHHUSI.

ITK-2.3. IMeeT npakTU4eCKUil ONBIT (HABBIKH): IPUMEHEHUS CTAaHJAPTHBIX aJITOPUTMOB IIPU IPOEKTUPOBAHUU U CO3AaHUU
IPOTPaMMHOTO obecredeHns; pa3paboTKU U peaan3anys aIrOpUTMOB PEIICHIS 33124 B COOTBETCTBHH C ITOCTABICHHBIMH YCIOBHAMU;
UCTIOJIb30BAHUS METO/I0B U [IPUEMOB aJITOPUTMH3AIMY ITOCTABJICHHBIX 3a/1au.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Ik (paszen) OIOIT: [B1.B.1.1B.01.01

2.1 TpeOoBanus K NpeABaAPUTEIbHOH NOATOTOBKE 00y4Yalomerocs:

W3ydenne AUCUUIIIIMHBI ONMUPAETCS Ha CIASAYIOUINE PEAMETHI:

MaremMarudeckas CTaTUCTHKA

YPHBHCHI/ISI C YaCTHBIMH IIPOU3BOAHBIMU

Teopus uncen

MaremMaTudecKnil aHaIu3

Teopus rpynn

KommnekcHblil aHanu3

AnanuTndeckas reoMeTpus

2.2 JIncuMnIuHbl ¥ MPAKTUKH, JJI51 KOTOPHIX 0CBOEHHE TAaHHOUH TUCHHUILIMHBI (MOAYJIs1) HE0OX0AUMO KaK MpeallecTBYyolee:

3HaHU 110 JUCLUUILUTMHE MOTYT OBITh IOJIC3HBI AJIS TIOATOTOBKH W HAIIMCAHUS BBITYCKHON KBAJM(HUKAIIMOHHONW PabOTHI.

3. KOMIETEHIIUY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUTLIAHBI
(MOJYJIS)

YK-1: Cnoco6eH ocymiecTBJISITh MNOMCK, KPUTHYECKUA aHAJIU3 U CUHTE3 HH(OPMAIIMHU, TPUMEHSTh CHCTEMHBII TOIXO0/ JJIs
pelIeHusi MOCTABJIEHHBIX 32124

3HaTh:

Jnsa noctmxenust YK-1.1.: 3HaTh KpUTEPUU CUCTEMHOTO aHAJIM3a MOCTABJICHHBIX 3a/1a4

YMmernb:

Jns noctmwkenns YK-1.2.: yMeThb BBINOIHATH HOUCK MH(OPMALIMH, ONIPEAETIATh KPUTEPHH CUCTEMHOTO aHAJIN3a IIOCTABICHHBIX 3a1a4

Baagertn:

I[J'If[ JAOCTHKCHUA YK-1.2.: BJIaACTh HaBbIKaMH HCITIOJIb30BaHUS KPUTUYCCKOI'O aHaJIn3a, CUCTEMaTHu3alluu U 0606HI€HI/I$I I/IH(l)OpMaHI/II/I
JUI1 PCIICHUS MMOCTABJICHHBIX 3a1a4

IIK-2: CnocoGeH Hcno/1b30BaTh 6a30Bble MaTeMaTHYeCKHe 3HAHUSA M HHPOPMaLHOHHbIE TEXHOJIOTHH IIPH NPOEKTHPOBAHUH
NPOrpaMMHOI0 o0ecredeHust

3HaTh:

Jns noctmxenus [TK-2.1.: 3HaTh CyLIECTBYOIIIE THIIOBbIC MIA0IOHBI POSKTUPOBAHUS IPOTPAMMHOTO 00ECTICYeHUS
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B

Pabouas nporpamma mucuumuinHb! "IlakeTsl MaTeMaTHYECKUX POrpaMM" MO HAIIPaBJICHHUIO MTOATOTOBKU
(cmenmaneHOcTH) 02.03.01 "MareMaTnka U KOMITBIOTEpHBIE HayKn'" HampaBlieHHOCTH (Tpo¢iuro) Tomonormyeckue u
aHaAJUTHYECKHE METO/IbI HCcciemoBanmst MaTemMaTnueckux Mojeneii ®I'bOY BO «Ueal 'V

cTp. 4

YMeThb:

Js noctikenus [1K-2.2.: yMeTh IPUMEHSThH TUIIOBBIE pellICHUs], OUOIMOTEKH IPOrPAMMHBIX MOAYJIEH, Ia0IOHBI, KIAaCChl 0OBEKTOB,

HCTIOJIb3YEeMBbIE ITPH pa3paboTKe MPOTrpaMMHOTO 00eCTICUCHHUS

Baanern:

Hagbikamu MPUMCEHCHUS CTAaHAAPTHBIX AJITOPUTMOB IIPH NPOCKTUPOBAHUU U CO3AaHNUU ITPOTPAMMHOI'O obOecreueHus

B pe3yabTaTe 0CBOCHHUS JUCHUILIHHBI 00y4aloLuiics 10/KeH

3.1{3naTn:

3.1.1

KPUTCPUU CUCTCMHOI'O aHaJIn3a IMOCTAaBJICHHBIX 3a1a4

3.12

CYHIECTBYIOIIUE TUIIOBBIC 1a0JIOHBI MIPOCKTUPOBAHUA IPOIrPaMMHOTO obecrieueHust

3.2|YmeTn:

321

BBIIIOJIHATH IIOUCK I/IH(i)OpMaI_[I/II/I, OIpEACIATE KPUTEPUH CUCTEMHOI'O aHaIM3a IMOCTAaBJICHHBIX 3a4a4

322

pu pa3paboTKe MPOrpPaMMHOTO 00eCTIeYCHHUS

IMPUMCHATH TUIIOBBIC PCIICHUS, OMOINOTEKU MporpaMMHBIX MOﬂyﬂeﬁ, HIa6J'IOHI)I, KJ1aCChl O6’B€KTOB, HCIIOJIb3YCMbIC

3.3|Baaners:

331

IOCTAaBJICHHBIX 3aJ1a4

HaBbIKaMH HUCITOJIB30BaHUA KPUTHYCCKOTO aHalIn3a, CACTEMAaTU3allui 1 0606H.[6HI/ISI I/IH(I)OpMaL[I/II/I JUIA peIICHUSA

332

IMPUMEHCHHUS CTaHAAPTHBIX aJITOPUTMOB IIPH IPOCKTUPOBAHUU U CO3JaHNUU ITPOTPaMMHOI'0 o0ecreueHust

4. OFbEM JUCIHUILIMHBI (MOIY.JIST)

O6was TpyaoeMKoCTb

43ET

YacoB o yueOHOMY Tany : 144 Buyel KOHTPOIS B ceMecTpax:
B TOM YHCIIE :
ayIMTOpHBIE 3aHsTHS © 34 9K3aMeHbI 7
camMoCTosTeNbHAs paboTa : 66,4
4acoB Ha KOHTPONb : 36
KOHTakTHas pabora: 41,6
UKP: 7,6
5. CTPYKTYPA U COAEP KAHUE JUCIIMUIIJIMHBI (MOOYJIS)
Kon HaumenoBanue pa3/iejioB U TeM /BU/I 3aHATUS/ Cemectp | Yacos Jlutepatypa
| 3aHATHSA [ Kvpc
Pa3znea 1. Ilaker Maxima
1.1 Cucrema KOMITBIOTEPHBIX BhIYHCIeHHHA Maxima /Jlex/ 7 2 JIT.1J11.2 J11.5 J11.3
JI1.7 JI1.6 JI1.4J12.1
1.2 OcHoBbI BeruKcIeHni B Maxima /JIex/ 7 1 JIT.1 J11.2 JI1.5 JI1.3
JI1.7 J11.6 J11.4J12.1
1.3 CuMBOJTbHBIC BeIYMCICHUS B Maxima /JIex/ 7 1 JIT.1 J11.2 JI1.5 JI1.3
JI1.7 J11.6 J11.4J12.1
1.4 I'paduika B Maxima /JIex/ 7 2 JI1.1 J11.2 JI11.5 J11.3
JI1.7 JI1.6 JI1.4J12.1
1.5 Pabota c daiinoBoii cucremoit B Maxima /JIex/ 7 2 JIT.1JI1.2 J11.5 J11.3
JI1.7 J11.6 J11.4J12.1
1.6 IIporpammupoBanue B Maxima /JIex/ 7 2 JIT.1J11.2 JI1.5 J11.3
JI1.7 JI1.6 J11.4J12.1
Pazgen 2. Ilaker GAP
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Pabouas nporpamma mucuumuinHb! "IlakeTsl MaTeMaTHYECKUX POrpaMM" MO HAIIPaBJICHHUIO MTOATOTOBKU
(cmenmanbeHOcTH) 02.03.01 "MareMaTnka U KOMITBIOTEpHBIE HayKn'" HanpasieHHOCTH (Tpodmto) Tononornyeckue u cTp. 5
aHAJINTHYECKHE METOABI HCClIenoBanus MaTeMaTtnueckux Mojeieii ®I'bOY BO «HUenl 'V»

2.1 Ipocreiimue Beraucnenus B GAP /Jlex/ 7 2 JI1.1J11.2 J11.5 J11.3
JI1.7 J11.6 J11.4J12.1
2.2 AnreOpanyeckue npeodpasoBanus cpeacrsamu GAP /Jlex/ 7 2 JIL.1J11.2 J11.5 J11.3
JI1.7 JI1.6 J11.4J12.1
2.3 Beruucnenus B rpymmax /Jlex/ 7 2 JI.1J11.2 JI1.5 J11.3
JI1.7 J11.6 J11.4J12.1
2.4 MHorounensl B GAP /Jlex/ 7 2 JIT.1J11.2 J11.5 J11.3
JI1.7 J11.6 J11.4J12.1
2.5 IMoarpymnns! nogcraHoBok /JIex/ 7 2 JI1.1J11.2 J11.5 J11.3
JI1.7 J11.6 J11.4J12.1
2.6 Knaccugukanus koneunsix rpymn B GAP /JIex/ 7 2 JI1.1J11.2 J11.5 J11.3
JI1.7 J11.6 J11.4J12.1
Pazgean 3. Ilaker Mathcad
3.1 OcCHOBBI MaTeMaTH4YeCKUX BbunciieHuid B Mathcad /Jlex/ 7 2 JIT.1J11.2 J11.5 J11.3
JI1.7 J11.6 J11.4J12.1
3.2 3amaun yncieHHoro pemienus B Mathcad /Jlex/ 7 2 JI1.1 J11.2 JI1.5 J11.3
JI1.7 JI1.6 J11.4J12.1
33 CumBoJbHBIC BhIuMcieHus B Mathcad /JIex/ 7 2 JIT.1 JI1.2 JI1.5 J11.3
JI1.7 JI1.6 J11.4J12.1
34 I'paduxa B Mathcad /Jlex/ 7 2 JIL.1J11.2 J11.5 J11.3
JI1.7 J11.6 J11.4J12.1
35 Oynkiun BBoa-BeiBoa B Mathcad /Jlex/ 7 2 JIT.1J11.2 J11.5 J11.3
JI1.7 J11.6 J11.4J12.1
3.6 OcHoBsl porpamMmmupoBanusi B Mathcad /JIex/ 7 2 JIL.1J11.2 J11.5 J11.3
JI1.7 J11.6 J11.4J12.1
Paznen 4. CamocTosiTesbHast padoTa
4.1 [Maker Maxima /Cp/ 7 24 [JI1.1 J11.2 JI1.5 J11.3
JI1.7 J11.6 J11.4J12.1
4.2 IMaker GAP /Cp/ 7 18,4 [JI1.1J11.2J11.5J11.3
JI1.7 JI1.6 J11.4J12.1
4.3 IMaker Mathcad /Cp/ 7 24 [JI1.1J11.2 JI1.5 J11.3
JI1.7 JI1.6 J11.4J12.1
Pazgen 5. Dx3amen
5.1 Ok3ameH /DK3ameH/ 7 36 |JI1.5J11.3 JI1.7 JI1.6
JI1.4
Pa3gen 6. Unas koHTaKkTHasi padoTa
6.1 WunuBuayanbHble KOHCYIbTAMU, TEKYIUH KOHTpoIb /MKP/ 7 7,6 |JI1.5JI1.3 JI1.7 JI1.6
J1.4
213233

6. POHJ OHEHOYHBLIX CPEJICTB
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Pabouas nporpamma mucuumuinHs! "IlakeTsl MaTeMaTHUECKUX IporpamMM"” MO HAIIPaBICHUIO MTOATOTOBKU
(cmenmansHOcTH) 02.03.01 "MaremaTnka U KOMITBIOTEpHBIE HayKkn'" HanpasieHHOCTH (Tpodwto) Tononornyeckue u cTp. 6
aHAJUTHYECKHE METO/IbI HCccieoBanmst MaTemMaTnueckux Moaeneii ®I'bOY BO «Ueal 'V

6.1. IlepeyeHb BU/IOB OLIEHOYHBIX CPEICTB

YcrHBI onpoc
Bormpocsr k sk3ameny

6.2. TunoBbIe KOHTPOJBbHBIC 3a1aHUA U HHBIC MaTePUAJIbI A Te]cymeifl aTreCcTaluu

Bompocsl k yctHOMY omnpocy:

OcHoBBI BeIUKCIeHHH B Maxima

CuMBOJTbHBIC BBIYHCIICHUS B Maxima

I'paduka B Maxima

Pabota c daiinoBoii cucremoii B Maxima
IMporpamMuposanue B Maxima

[Ipocreiimme Beraucnenus B GAP

Anrebpanueckue npeodpasoBanus cpeacrsamu GAP
Beruncnenus B rpymnmax

MHorouiensl B GAP

6.3. TunoBble KOHTPOJIbHbIE BOMPOCHI U 3a1aHUS JIsI MPOMEKYTOUHON aTTeCTALMU

Bormpocsr k 5x3ameny:

OcHOBBI BeIYKCIICHHH B Maxima

CuMBOJIbHBIE BRIYUCIIEHUST B Maxima

I'paduka B Maxima

Pabota c QaiinoBoii cucremoit B Maxima
[IporpammupoBanne B Maxima

[pocreiimue Borancienus B GAP
Anrebpanyeckue npeodbpaszoBanus cpeacreamu GAP
Beluucnenus B rpynmax

Muorounenst B GAP

[Toarpynms! HOACTaHOBOK

Knaccuduxkaims koneynsix rpymn B GAP

OCHOBBI MaTeMaTHYECKHUX BbIuncieHuid B Mathcad
3amaun gyncieHHoro pemrenns B Mathcad
CuMBoOJIbHBIC BeIUUCIIeHUs B Mathcad

I'paduka B Mathcad

®yHkuu BBosIa-BrIBoa B Mathcad

OcHoBBI iporpammupoBanus B Mathcad

6.4. Kputepun oneHuBaHus

ITponomxuTenbHOCTb 3K3aMeHa — 60 MuHyT. CTyIeHTY IIpeAIaraeTcs JaTh OTBET Ha J1Ba BOIIPOCA, IEPEUHCICHHBIX B CIIUCKE BOIIPOCOB
K 9K3aMeHy. Y CTHBIH OIPOC MO3BOJISIET CAATh OJUH U3 BOIPOCOB 3apaHee.

HToropas olieHKa 3a Kypc BbICTaBIIsIETCs Ha dk3aMeHe. CTyIeHTy IpeularaeTcs Ha [jBa BOIIPOCa U3 CIIUCKA BOIPOCOB K 3K3aMEHY.
Or1eHKa BBICTABIAETCA TI0 CIEAYIOLIUM KPUTEPUSIM:

HToropas 0TMETKa BBICTABILIETCS UCXOSI U3 IOJIHOTHI U IPABUIBHOCTH OTBETA 10 CJIEIYIOIIUAM KPUTEPUSIM:

«OTIIMYHO» - CTYAEHT 3HAaeT OTBET Ha 00a BONpPOCa, IEMOHCTPUPYET NMOJHOE IOHUMAaHUE IPEAMETa, 3HAET CTaHIAPTHBIE apaIirMbl
[IAKETOB MaTEMaTUYECKUX IIPOrpaMM, YMEET UX IPUMEHATh B KOHKPETHBIX CUTYaIMsAX;

«XOPOILOY» - CTYASHT MOJHOCTBIO PACKPHIBAET NEPBBIA BOIIPOC H YACTUIHO BTOPOH;

«yJOBJIETBOPUTENBHOY - CTYAEH 3HAET OTBET TOJIbKO Ha OAUH BOIIPOC, HCIBITHIBAET 3aTPYIHEHUS IIPU OTBETE HA HABOMSILUE BOIIPOCHL;
«HEYJIOBIIETBOPUTENBHO» - HE PACKPHIBAET HU OJJHOTO BOMPOCA.

7. YYHEBHO-METO/JMYECKOE 1 HTH®OPMAIIMOHHOE OBECHHEYEHUE TUCHUIIJIMHBI (MOIY JIA)

7.1. Pexomenayemasi Jintepatypa

7.1.1. OcHOoBHas JUTEpPaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, ron| Pecypc
JI1.1 [Yunukapes E. A. KommbrorepHas MmaremMaTka ¢ Maxima: Kypc JIeKIMi Mocksa : OBC
(https://biblioclub.ru/index.php?page=book&id=428974) HanmonansHbit
OTKpBITHIH
VYuusepcurer
«MHTYUT», 2016
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ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, ron| Pecypc
JI1.2 |dbsixonoB B. II. Mathcad 8-12 nns cTyneHTOB: yueOHoe mocobue Mocksa : 3BC
(https://biblioclub.ru/index.php?page=book&id=271842) COJIOH-ITPECC,
2005
JI1.3 |Jamunrep B. A., Wndopmaruka u MaTemaTuka. Penenue ypapHenuit u ontuMusanus B|Mocksa : FOpaiir, 3BC
Cumonxenkos C. JI.  |Mathcad u Maple: yueOHUK U IPAKTHKYM IS CTIO 2023

(https://urait.ru/bcode/513438)

JI1.4 |Yepnsk A. A., Yepnsx |Maremaruueckue pacueTsl B cpesie Mathcad: yue6Hoe nocodue a1 |Mocksa : FOpaiiT, 3BC
KA. cro 2023
(https://urait.ru/bcode/520254)
JI1.5 |damuuarep B. A., HNudopmaruka u MaTeMaTHKa. Pelienne ypaBHeHU# n ontumusaius B Mocksa : FOpaiir, 9BC
CumomnxenkoB C. [I.  [Mathcad u Maple: y4eOHHK U IPAKTHKYM ISl BY30B 2023

(https://urait.ru/bcode/512978)

JI1.6 |Anekciok A. A. Kunematudeckwii METOT TOCTPOSHUS TNHUI U TOBEPXHOCTEH B Mocksa : FOpaiir, 9BC
Mathcad: yueGHOe mocobue 111t By30B 2023
(https://urait.ru/bcode/520149)

JI1.7 |Yepnsk A. A., Uepnsk |Martemaruueckue pacyersl B cpeae Mathcad: yueOHoe mocobue st |Mocksa : FOpaiir, 9BC

KA. BY30B 2023

(https://urait.ru/bcode/514894)

7.1.2. JlonoaHuTeIbHAS JIUTEPATYpPa

ABTOPBI, COCTABHTEIH 3arnaBue UznatenscTBO, Tox| Pecype
JI2.1 [T'ymepoB A. M., IMaxer Mathcad: Teopust u mpakTHka: yueOHoe nmocodue Kazans : @71 OBC
XomonuoB B. A. (https://biblioclub.ru/index.php?page=book&id=258795) AkaneMnu HayK
PecnyOmuku

Tarapcran, 2013

7.2. Ilepeyenn pecypcoB HHPOPMANHMOHHO-TEJJEKOMMYHMKAIMOHHOM ceTH ""UHTepHeT"

31 |[eLIBRARY.RU [OnekrpoHHsIit pecypc] : anekTpoHHas 6nbnuoreka / Hayu. anekrpon. 6-ka — URL:
http://elibrary.ru/defaultx.asp

92 |Poccuiickuii pouxa hyHmameHTanbHbIX uccaenoanuit (PODU) - opunmansueiii cait http://www.rfbr.ru/rffi /ru

33 |Hayunas anexTpoHHas 6nbmrorexa. MoHOTrpadmu, H3aHHBIE B H3aTenbeTBe Poccuiickoit Akanemin EctecTBo3HaHMSA
MIOJTHOTEKCTOBBIN pecypc HayuHbIX U yueOHbIX uznanuil PAE https://www.monographies.ru/

7.3 Ilepeuens HHGPOPMANMOHHBIX TEXHOJIOTHIA

7.3.1 IIporpamMmmHoOe oGecnieyeHue

MS Office365

GAP (Groups, Algorithms, Programming)

Mathcad Prime (JIutiensus Maremarnueckuii pakynbreT)

Maxima

LMS Moodle

7.3.2 TIpodeccuonajibHbIe Ha3bI JAHHBIX U HHPOPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. Web of Science (https://apps.webofknowledge.com) Web of Science : MynsTuANCHUIITMHAPHAS pedepaTHBHAs 6a3a TaHHBIX /
xommanus Thomson Reuters. — Pexxum goctymna: asns 3apeructpup. nonb3opareneit Yenl V. — TekcT : 3neKTpOHHBIH.

2. Scopus (https://www.scopus.com) Scopus : pedeparuBHas 6a3a nannsix / Elsevier BV. — URL: http://www.scopus.com/. — 53. aHrJ1.
— Pexum noctyna: 1t 3apeructpup. noas3osarencii Uenl'yY. — TeKCT : 31eKTpOHHBIN.

8. MATEPUAJIbHO-TEXHUYECKOE OGECHEYEHHME JUCIHUIIJIMHBI (MOLY JIs1)

Jlnst peanu3anuy JUCLHHILUTHHBI HCTIONB3YIOTCS YICOHBIC AyANTOPHH IS IIPOBEACHMUS 3aHATHH JCKLIMOHHOTO, TPYIIIOBBIX U
MHIUBHAYaJIbHBIX KOHCYIBTALU, TEKYIIET0 KOHTPOJIS M IIPOMEKYTOUHOM aTTECTAIMH, a TAKKEe MOMEIICHUS JJIsl CAMOCTOSATEIbHON
paboThI.

Yu4eOHble ayJUTOPUHN YKOMIUIEKTOBAHBI CHIELIUAIM3UPOBAHHOM MeOENIbIO0 U TEXHUUYECKUMU CPECTBaMU 00yUeHHS: JOCKA, MapThl,
MYJIBTUMEANIHOE U ayAn0000pyI0BaHHE.
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JIist mpoBeieHNsI 3aHATUH JIEKIIMOHHOIO TUIIA IPEUIaraloTcsl HAOOph! IEMOHCTPALIMOHHOIO 000PYJOBAHUS U Y1€OHO- HaTJIsTHBIX
nocobwuit: udpoBeie 00pa3oBaTeTbHBIE PECYPCH (MyIbTHMEIHHHbIE TPE3CHTAIMH [0 HEKOTOPHIM TeMaM JICKIUH), pa3THIHbIe

(G OpMBI HAarIIJHOCTH (PUCYHKU, TAaOJIULBL, CXEMBI U T.21). J{/1 IpoBeIeHUs 3aHATUIl IEKIIHOHHOTO TUIIA UCIIONIb3YeTCs IIEPEHOCHOE U /
WITH CTalHOHApHOE MyIbTUMEINIHHOE 000pyI0BaHUE (3KPaH, HOYTOYK, IPOEKTOP, KOJIIOHKN) B ayAUTOPHAX 1-TO U JIEKIHOHHOTO
kopmycos Yenl'V.

[Tomernienust 11t CaMOCTOSITENBHONM PabOThl 00YJaIOIIUXCA OCHAIIEHB! KOMIIBIOTEPHOI TEXHUKOW C IOAKIIIOYEHUEM K CETH
"NutepHeT" U 00ecrieyeHreM JI0CTYIa B AIEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTEeIbHYIO Cpely YHUBEPCUTETA.

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHHUIO JUCHUIIJIMHBI (MOZY JIS)

ITpu n3yyeHun AaHHOM AUCLUILIMHBI HCHIONB3YIOTCS JEKIIMOHHBIE 3aHATHS U CaMOCTOsATebHast paboTa cTyaenTa. Ha nexuusix
W3JIaraeTcsi OCHOBHOE COJIEpiKaHKe TeM MPOrpaMMBI, PaCCMaTPUBAIOTCS OCHOBHBIE CBEIEHHS M MOIXOIbI K PEIICHUI0 KOHKPETHBIX
BBIYMCIIUTENBHBIX 3a/1au.

Jlns Hau6onee 3 PpekTHBHOTO M3yUEeHHUS TUCHUTUIMHBI 00YYaOIIeMyCcss PEKOMEHIYETCS:

* [IOCEIIATh JEKIIUOHHbIE 3aHATHS, HA KOTOPBIX PACCMaTPUBAIOTCS OCHOBHBIC METO/IbI M IPUEMBI pellIeHus 3a1a4. Pekomenyercs
nepes KaXXI6IM TaKUM 3aHSATHEM BBITIOIHUTE JJOMAIIHEee 33/IaHKe, YTO TIO3BOJIUTH JIyUIle YCBOUTH MPEIBIAYIIHN MaTeprall, 1 H3y4HTh
JIEKLIUOHHBIH MaTepHal 10 MpeJcTosIel Teme,;

* CaMOCTOSITEIBHO IPOPAa0ATHIBATE MAaTEPHAIT KaK MOCIE KaXK0TO 3aHATHS, TaK U 10 3aBEPIICHUIO TEMBI, YTO ITI03BOJISIET CBSI3aTh
BOEIIMHO TTOJTy4YeHHbIEe CBEICHHS U COCTABUTH IETBbHYI0O KapTHHY.

B ciydae nmpuMeHeHuUs pu 00yYeHUH AUCLUIUIUHBL 3JIEKTPOHHOTO 00YUYEHUs, TUCTAHIIMOHHBIX 00pa30BaTe/IbHbIX TEXHOIOTHH
oOmmenne 00yJaromuXcs U MPenoaaBaTeNs OCYIIECTBISIETCS B PEKIMe PealbHOTO BpeMeHH (OHJIaifH-JIeKIHY (BeOWHAPEI), YaTHl,
BUJI€0-KOH(EPEHIINY U Ap.) WIN OTI0KEHHOT0 BpeMEHH ( cucTeMa JUCTaHIMOHHOT0 00y4yeHns Moodle, dopyMsl, 3IeKTpOHHAs oYTa
U ap.).

Bonburyro yacte BpeMeHH 00y4aronecs CaMOCTOSITENBHO paboTaloT ¢ y4eOHO-MEeTOIMYeCKUMH MaTepraiamMu. CTyIeHThl UMEIOT
BO3MOKHOCTh KOHCYJIBTUPOBATHCS C TIPETIOABATENIEM 110 BCEM BOIIPOCAM, BOSHHKAIOIINM B XOJI€ CAMOCTOSTEIbHON padoThI
MOCPECTBOM BJIEKTPOHHOI MOYTHI, COLMATIBHBIX CETEH U T.II.

Joctyn obyuaromerocst K y4eOHBIM pecypcaM B PeXXUMe OTIIOKEHHOTO BPEMEHH, CaMOCTOSTENBEHOM PadOThl OCYLIECTBISIETCS Yepes3
CE€Th I/IHTCpHCT B yﬂO6HOM JUIs1 HETO MECTE, BPEMEHU U TEMIIC.

[pu 0Oy4eHuH JIUII ¢ OTpaHHIEHHBIMU BO3MOKHOCTSIMHU 30POBBSI JJIEKTPOHHOE 00YUSHHUE, TUCTaHIIMOHHbBIE 00pa3oBaTebHbIe
TEXHOJIOI'MHU MPEAYCMATPUBAIOT BO3MOKHOCTD IIpUEMa-TICpeaadn I/IH(i)OpMaL[I/II/I B JOCTYIHBIX JJId HUX (bOpMaX.

Peanuzanust AMCUUIUTIHEI C IPUMEHEHUEM 3JIEKTPOHHOTO 00yJYeH s, TUCTAaHIIMOHHBIX 00pa30BaTelbHBIX TEXHOIOTHI (nanee — D0,
J1OT) ocymectBaseTcs Ha ocHOBaHUU «[10I0XKEeHUS 0 peanu3anuy OCHOBHBIX U JONOIHUTEIBHBIX 00pa30BaTeNbHBIX IIPOrPaMM ¢
NPUMEHEHUEM JIEKTPOHHOTO 00yYeHHs 1 AUCTaHIIMOHHBIX 00Pa30BaTEbHBIX TEXHOJIOTHH B (helepabHOM TOCyJapCTBEHHOM
010/DKETHOM 00pa30BaTEILHOM YUPEKACHUU BhICIIEro o0pa3zoBanus «HensiOMHCKuil rocy1apCcTBeHHBINH YHUBEpCUTETY, «IlonoskeHns
0 MOPSIIKE 3a4eTa 00YJaroIIMMHUCS 10 OCHOBHBIM PO eccroHaBHEIM 00pa30BaTeNIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHUs B
OI'BOY BO «Uenl'Y» pe3yabTaToB OCBOCHHUS B OPraHU3aIHsIX, OCYILECTBISIOINX 00pa30BaTebHYIO ICATCIBHOCTD, YIEOHBIX
MPEMETOB, KYPCOB, TUCIUIUINH (MOIYJIel), IPAKTHK, OTIOJHUTENBHBIX 00pa30BaTeIbHBIX IIPOrPaMM» ITOCPEICTBOM INIEKTPOHHOM
unpopmaronHo-o6paszoBarensHoi cpeasl PI'BOY BO «Henl V». B nckimountenbHbIx ciydasx (Gopc-Maxkop U T.11.) IpU
peanu3auu oOpazoBaTeNbHON AesTensHOCTH ¢ puMeHeHreM D0, IOT MOryT NIpHMEHSATh KOMIIOHEHTBI, He BXOJISIIUE B IIEpPEUCHb
AJIEKTPOHHOM HHPOPMAIMOHHO- 00pa30BaTEIILHON CPEIIBI.

10. CHEIITMAJIBHBIE YCJIOBHUS OCBOEHUA JUCHUIIIMHBI OBYYAIOINIUMHUCSH C HHBAJIMJHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOXHOCTSAMMU 310POBbA

OcBoeHMe TUCIMIUIMHBI MHBAIMIAMHU U JIMIIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbsI OCYIIECTBIIACTCS C UCIIOJIb30BAHUEM
CHENUANBHBIX TEXHUYECKUX CPEJICTB U TOJI0 HHQOPMAIIMOHHBIX TEXHOJIOTHI, IPEJOCTaBIsEMbIX PeCypCcHBIM yueOHO-METO MY ECKUM
LIEHTPOM I10 00YUEHHIO HHBAJIUIOB M JIUI] C OTPaHUYEHHBIMUA BO3MOXKHOCTSAMH 3110poBbs Yenl'Y mo 3anpocy oOyuatomnierocs.

1. MoOuibHbBIE CHIEIUANTBHBIC TEXHUYECKUE CPEICTBA 1S JIUILL C HAPYIICHUSIMU 3PEHHSI: TOPTATHUBHBIH KOMITBIOTEP C BBOJIOM/BBIBOJIOM
mpudTom bpaiing ¢ cuarezatopom peun «ElBraile-W14J G2»; HOyTOyKu ¢ mporpaMMHoii 3kpaHHoro goctyna NVDA; snekrpoHHbIe
YBEIHUYUTEIH ISl YAAJICHHOTO IPOCMOTPA; BUACOYBEINYUTEIN MTOPTATUBHBIC; TH(IIOILIEEp; IM(POBbIC AUKTO(DOHBI.

2. MoOunbHBIE crielMajbHble TEXHUYECKUE CPEJCTBA JUIS JIMI ¢ HApYIIEHUSAMHU ClIyXa: CHCTeMa CBOOOIHOTO 3BYKOBOTO HOJSI CO
BCTPOEHHOW coBMecTHMOCThI0O ¢ FM-ycTpoiictBamu; paanokiaccel «ConeT-PCM» ¢ mepemaTdynkoM, 3aymIHBIM HHAYKTOPOM H
MHAYKIMOHHOM meTieii; cucreMa MHPOpMaMOHHAs s ciabociplmamux nepeHocHas «Mcrok» A2 co BCTPOSHHBIM ILIEEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKYMEHT-KaMepa; IpOorpaMMHUpyEMBIE CIIyXOBBIE alNapaTbl MHANBUAYAIbHOTO II0Jb30BaHHU.

3. AccuctuBHbIe HH)OPMAIMOHHBIE TEXHOJIOTHUH: IIPOrPAMMHOE 00ecIieueHHe HIKPaHHOT O IOCTYIA C CHHTE30M
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peun NVDA; mporpaMMsl 5KpaHHOTO YBEJIMYEHHs; IPOTPaMMBI PEUCBOTO CHHTE3a I KOMIIBIOTEPOB M HOYTOYKOB; NPOIPaMMEI
peUYeBoOro CHHTE3a I MOOWIIBHBIX YCTPOMCTB; SKpaHHAas KJIaBUATypa; SKpaHHas JIyma.

Ilpr HeoOXoAMMOCTH I OOy4alOIMXCsS C HAapyIICHHSIMH 3pEHHS Ha pabodYMX MecTaX IS HPOBEICHHS HPAKTHYCCKHX WIIH
a00paTOPHBIX 3aHATHI YCTaHABIMBACTCS CIELHUAIBLHOE TpPOrpaMMHOE obOecriedeHue (mporpamma peueBod HaBuranud NVDA,
pedeBBIe CHHTE3aTOPBI, SKPaHHEIE JIYIIbL).

B yueOHBIe ayauTopum oO0eCIeYMBACTCS OECHPEIATCTBEHHBI JOCTYN IS OOyYaloN[WXcs WHBAIHIOB U OOYYaroIUXCs C
OTPAaHWYEHHBIMH BO3MOJKHOCTSMH 370pOBbs. B Kakmoil aymutopuu, rae oOydaroTCs HWHBAJIMIABI W JHIA C OrPaHUYCHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI, IPETyCMaTPUBAETCA COOTBETCTBYIOIIEE KOJIMYECTBO MECT Ul 0OyYarOmUXCs ¢ yUeTOM HapyLIeHUH UX
30POBBS.

Jis ocBOGHUS IUCLUILIMHBI MHBAJIUJIAM U JIMIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/0POBBSI NIPEIOCTaBISAETCS JOCTYI K
MeYaTHBIM UCTOYHUKAM, HMEIONIMMCS B HaydHOH OuOnmoreke Yenl'V, ¢ HOMOIIBIO CHEHATBHBIX TEXHHYECKUX CPECTB; JOCTYII K
JICKTPOHHBIM HCTOYHUKAM, IPEACTABICHHBIM B (popMe 3/IEKTPOHHOIO JOKyMeHTa B ¢oHae HayuHoil Oubmmorexu YUenlV wnum
JNIEKTPOHHO-ONOMOTEYHBIX CHCTEMaX, C IIOMOIIBIO CIENHabHBIX TEXHHYECKUX W MPOTPaMMHBEIX CPEICTB (pabodee MeCTO IS
HE3psUero I0Jb30BaTels C IPOrpaMMHBIM OOECIIEUCHHEM 3KPAaHHOIO JAocTyma ¢ cuHTe3oM peud NVDA, pabouee MecTo c
KOMITBIOTEPHBIM poJuiepoM 1 KiaBuaTypoii Clevy ¢ OOJbIIUME KHOTIKAMH M C pa3AesOIICeH KIaBHIIH HAKIIaIKON ).
VYueOHO-MeToiuueCKHe MaTepHuabl I 00y4JaromuXcsl U3 YMCila MHBAIUIOB U JIUIl ¢ OIPAHUMUYEHHBIMU BO3MOXHOCTSIMU 310POBbS
MPEIOCTABILIIOTCS B JOpMax, alaliTHPOBAHHBIX K OTPAHUUSHHUSM UX 310POBBS U BOCTIPUATHS HHPOPMAIIUH:

JIist U1 ¢ HapyIIeHUSIMU 3PeHMUS:

- B Ie4aTHOH popMe yBeIIMUEHHBIM HIPUPTOM,

- B (hopMe NIEKTPOHHOTO JOKYMEHTA,

- B popme aymuodaiina,

- B eyatHoil popme mpudrom bpaiins.

Jnst man ¢ HapyIIeHUsIMH CITyXa:

- B Ie4aTHo# (opwme,

- B (hOpMe IIIEKTPOHHOTO JOKYMEHTA.

Jlns nu1 ¢ HapyHIeHUsIMH OIIOPHO-ABUTaTENbHOIO amapara:

- B mevaTHo# (opme,

- B (hopMe NIEKTPOHHOTO JOKYMEHTA,

- B popme aymuodaiina.

JlaHHBIH nepeyeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHUMOCTH OT KOHTUHI'€HTA 00YJarOIUXCsl.

J111s1 THBAJIMIOB M JIUII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 310POBbSl OCBOCHHUE AUCIUILIMHBI MOKET OBITH YaCTUYHO MU MOJTHOCTHIO
OCYILIECTBIICHO C UCIIOJIb30BAHUEM JTUCTAHIIMOHHBIX 00pa3oBaTelbHbIX TexHonoruil (Moodle, Adobe Connect Pro u nip.).

B ocBoeHMH OUCHHIUIMHBI MHBAMIAMA U JIMIAMH C OTPaHMYCHHBIMH BO3MOKHOCTSIMH 3IOPOBBSI HCIIOJIB3YETCS WHIUBHIYalbHAS
pabora. Ilox mHmMBUAYyanbHOI paboToil moapazymeBaercs ABe (OPMBbI B3aUMOJACHCTBHS C IpPENoJaBaTeieM: WHIUBUIyalbHAS
yueOHas padora (KOHCYIBTAIMN), T.€. JOIOJHUTEIBHOE pa3bsCHEHNE Yy4eOHOTO MaTepHaia u yriayoJeHHOe U3ydeHHe MaTepHaa ¢
TeMH OOYYaIOIMIMMHCS, KOTOpble B O3TOM 3aWHTEPECOBAHbl, M WHAWBHIyaJIbHAs BOCIHUTaTeNbHass pabora. MHIWBUIyanbHBIE
KOHCYJIbTAallMW HAaITPpaBJICHbBI HA UHAUBUAYaJIU3allUIO O6y‘{eHl/lﬂ 1 YCTAHOBJICHUIO BOCITUTATCIIBHOI'O KOHTAKTa MCEXKY MMPEIIOAaBaTCIICM
1 00yJaromuMcs HHBATUIOM HIIH O0YYarOLITMCS ¢ OTpaHHIEHHBIMUA BO3MOKHOCTSIMHU 30D OBBSL.

HpI/I MPOBCACHNUHU TPOLCAYPBI OICHUBAHUS PE3YJILTATOB o6yqu1/m HWHBAJIMIOB U JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTAMHU 3J0POBbA 11O
JCHUIUIAHE O00ECIeYrBACTCSl BBHIOJHEHHE CIEAYIOUIMX IOIOJHHUTENBHBIX TPeOOBaHMH B 3aBUCHMOCTH OT WHIMBUAYaIBbHBIX
0CcOOCHHOCTEH, 00yJaroLIuXCs:

a) MHCTPYKIHS IO MOPSIKY TPOBEISHUS NPOLENypbl OLEHUBAHUS MPEIOCTABISETCS B NOCTYIMHOH (opMe (YCTHO, B MUCEMEHHOMN
¢dopme, B mucsMeHHOH Gopme mpupTom bpailiis, ycTHO ¢ HCIIOIB30BaHUEM YCIYT CYpAONEPEBOIUHNKA);

0) moctymHas (opMa NpeIOoCTaBICHUS 3aJaHUi ONECHOYHBIX CPEACTB (B MedaTHOW (opme, B He4YaTHOH (opMe yBEIHYCHHBIM
mpudToM, B neyatHoi popme mpudTom bpaiins, B hopMe 21eKTPOHHOTO TOKYMEHTA, 3a1aHNs 3aYUTHIBAIOTCS] aCCUCTCHTOM, 331aHUs
HPEIOCTaBIAIOTCS C HCIIOIb30BaHUEM CYPIOIEPEBOA);

B) mocTymnHas ¢opMa MPEeJOCTABICHUS OTBETOB Ha 3amaHMs (IIMCHbMEHHO HA Oymare, HaOOp OTBETOB HA KOMIBIOTEpE, MUCEMEHHO
mpudTom Bpaiiis, ¢ HCHONIB30BaHIEM YCIYT aCCUCTEHTA, YCTHO).

ITpu npoBeneHNH NPOLETYPHI OLIEHUBAHHS PE3YIbTaTOB 00yUEeHNs MHBAIUIOB U JIMI] C OTPAHUYCHHBIMH BO3MO>KHOCTSMH 3/10POBBS
MpeTyCMaTpUBAETCsI HCIIONB30BaHUE TEXHUUECKUX CPEICTB, HEOOXOIMMBIX FIM B CBSI3H C HX HHIMBUIYaTbHBIMH OCOOCHHOCTSIMU. DTH
cpeacTBa MOTyT ObITh mpefgocTaBieHsl Yenl'V wim MOTYT HCHONB30BAaThCS COOCTBEHHbIE TEXHHUYECKHE CpeacTsa. Ilpu
HEOOXOMUMOCTH MHBAIMIAM H JIUIAM C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3I0POBBSI TIPEOCTABISICTCS JOMIOHATEIBHOE BPEMS LTS
MIOATOTOBKM OTBETA HA 33JaHMs, IPOLEypa OLCHUBAHUS Pe3yIbTaTOB OOYyUEHHUS 10 AUCLUIIMHE MOXKET IIPOBOAUTHCS B HECKOJIBKO
3TaMoB.

[TpoBenenune mpouexypbl OLEHUBAHUS PE3YNIbTATOB O0Y4YEHHsS WHBAJIHIOB M JHUI C OTPAaHMYCHHBIMH BO3MOMKHOCTSIMH 3OPOBbBS
JIOIYCKAETCS C HCIOJIb30BaHHEM AUCTAHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOIOTHI.

© ®I'bOY BO «Yenl'V»




02.03.01 MaremaTnKa ¥ KOMIIBIOTEPHbIC HAYKH, HANIPABJIEHHOCTH (PO uIIb)
Tomosiornueckne u aHAJIUTHYECKHE METO/IbI HCCJIE0BAHNS MaTeMaTHYeCKHX MoJieJIeid,
ITakeTpl MaTEMAaTHYECKHUX MPOrpaMM, rog Habopa 2023, ounas popma 00ydeHust

[IpopekTop no yueOHo# padote yTBepxacHO 24.04.2023  B.E. ®enopos

V4eHBIM COBETOM MAaTE€MaTHYECKOTO (baKy'J'IBTCTa

[Ipotokon 3acenanus Ne 8 ot 13.04.2023

[Ipencenarens YueHoro coBera

MaTeMaTH4yecKoro (akysiabreTa COIJIaCOBaHO E.A. COponoBa

3acenanuem Kageapbl MATEMATHYECKOT0 AHAJIN3A

[Iporokon 3aceqanus Ne 9 ot 07.04.2023

3aBenyromuii kadeapoi COITIACOBAaHO A.®. lllyknuna

ABTOp (COCTaBUTEIb) A.©®. lyknuna

Crpykrypa paGodeili mporpamMMbl COOTBETCTBYeT npuka3y pexkropa ®I'bOY BO
«Ueal'V» ot «13» anpeas 2021 . Ne 247-1



