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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpaMmy AUCHUTUTHHEL pa3padoTaii(a)(u): JOoIeHT, A.H. 3agBopHoB O.A. (kadeapa MpUKIATHON MaTeMATHKH U
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1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-2 CriocoOeH pa3pabaThiBaTh U pa3BUBATh MATEMATUUECKHUE METO/IbI MOJIEIUPOBAHUSI OOBEKTOB,

[POLIECCOB U CUCTEM B 00J1aCTH PO(ECCUOHATBHOM JIeATEeIbHOCTH

TIK-3 CriocoOeH PUMEHSTh 3HAHUS 1 METO/IBI UCIWILIAH eCTeCTBEHHO-HAYIHOTO 1
MaTEMaTHIeCKOTO IUKJIA TIPY MPOBEJICHUH HAYYHBIX HCCIeOBAHUI, B TOM YHCIIE
MaTEMaTHIeCKOTO ¥ KOMITBPIOTEPHOTO MOJIETUPOBAHUS ¥ BHICOKOIIPON3BOIUTETEHBIX
IBEIYVCIIEHIA

[K-4 CriocoOeH peann30BbIBaTh 3(PhEKTUBHbIE YHCIEHHBIE METO/IBI U JITOPUTMBI B BUIIE
KOMILJIEKCOB IIPOTPaMM U5 TPOBEIEHM s HAYYHBIX HCCIIeIOBAHUI

OO0yyarnInuiics, OCBOUBIINN JUCHUIUIUHY (MOIYJIb):
JloJKeH 3HATh:

3HaTh OCHOBBI MAaTEMaTHIECKOTO MOJCJIMPOBAHM A, YMCJICHHBIX METONOB PEHICHUSA 3a4a4; MaTeMaTUYECKUI armnapar,
HpeHHafiHa‘-ICHHI)Iﬁ JJIA O6pa60TKI/I PE3YIbTATOB SMITUPUICCKOIO UCCITICAOBAHUS.

3HaTh IPUEMbI, METOBL, CIIOCOOBI (hOpMaTU3aluK 0OBEKTOB, IPOLIECCOB, SBJIEHUI U peal3aliio X Ha KOMIIbIOTEpe;
JOCTOMHCTBA U HEJOCTATKU Pa3IMYHbIX CIOCOOOB MpeICTaBIeHHUs MOJeNIell CUCTeM.

3HaTh BU/IBI MOJIEJIEH MIPOLIECCOB U CUCTEM M MX KJIACCU(DUKAIMIO; TPUHIMITEL MOJEIMPOBAHMUS;
3HaTh A3BIKM IPOrPAMMHUPOBaHUS, OMOIMOTEKU U MTAKEThl IIPOrPaMM.

3HaTh OCHOBBI AUCHUIUIMH €CTECTBEHHOHAYYHOI'O U MATEMATHUYCCKOI'0 IMKJId, METOAbI U IPUHIIUIIBI MATEMATUYECKOIO,
KOMIIBIOTEPHOT'O MOJACIMPOBAHNA U BLICOKOITPONU3BOAUTEIIbHBIX BI)ILII/ICJ'IGHI/II‘/)I, CpeacTBa U METOAbI MMOJTYUCHU A HOBBIX
Hay4YHbIX 3HaHHI;’I, CITOCOOBI U MCETOIbI aHAJIN3a U 0606H18HI/IH NOJIyYEHHbIX HAYYHbIX JaHHBIX.

3HaTh METOBI U TPUEMbl Pa3padOTKU U OTJIAJKHM IPOrPaMMHOIO KOJa; TEXHOJIOTHHU ITPOr PaMMHUPOBAHHMSI, CHHTAKCHC
BBIOPaHHOT'O 3bIKA IPOrPAMMHPOBAHHS, 0COOSHHOCTH MPOrPaAMMUPOBAHUS Ha 3TOM SI3BIKE, CTAHIAPTHBIE OUOIMOTEKH
SI3bIKA POrPAMMHPOBAHUS.

3HaTh TCOPETUYICCKHUE OCHOBBI U 0a30BbIE CIIOCOOBI MMPOBEPKU pa6OTOCHOCO6HOCTI/I u peq)aKTOpI/IHFa OpOrpaMMHOIoO KoJa.

3HaTh METOBI U CPELICTBA pa3padOTKH MPOrpaMMHOT0O 00ecrieyeH s, TPOEKTHPOBAHMUS MIPOrPAMMHBIX HHTep(hEncoB,
IPOEKTUPOBaHUsI 0a3 JaHHbIX.

3HaThb OCHOBBI CUCTEMHOI'O AIMUHUCTPUPOBAHUA U KOHCbHpraHI/IOHHOFO yiipaBJiCHUS.

JlokeH ymeTs:
VMeTs ucIoJb30BaTh MaTeMaTUYECKUH ammapaT Aj1s 00pabOTKY Pe3yJIbTaTOB SIMIIMPUUECKOr0 UCCIIeI0BAaHNU; UCIIOIb30BaTh
YHCJIEHHbIE METO/IBI /151 pellieH sl 3a1a4 IPeJMETHON 00J1acTH.

Ymets TIPUMEHATH METOABI I TEXHOJIOTUHA MaTEMAaTHIECKOI0 MOAECIMPOBAHU A I/IH(I)OpMaLlI/IOHHbIX 1 UIMHUTAIIMOHHBIX
MOHCHCﬁ; TOYHO ¥ I'PaMOTHO CTPOUTH MATEMATUIECKUE MOJEIN U COBEPIIEHCTBOBATH UX.

Ymets pa3pa6aTbIBaTb HE00X0AUMOE MMpOrpaMMHOEC obecrieueHue.

Ymets NPUMEHATH 3HAHWUA €CTECTBEHHO-HAYYHOI'O 1 MATEMATUYCCKOI'O HUKJIA ITPU MTPO-BCACHUN HAYYHBIX I/ICCHCHOBaHI/Iﬁ,
MIMPOBOAUTH MATEMATUYIECKOC, KOMIIBIOTCPHOC MOJACIMPOBAHNUC U BBICOKOITPOU3BOAUTCJIbHBIC BBIYUCIICHHA C UCTIOJIb3OBAHUEM
CIICHUAIU3UPOBAHHOI'O HO, noJjry4yatb 1 O6pa6aTbIBaTb I/IH(l)OpMaL[I/IIO 13 PA3JIMIHBIX UICTOYHUKOB, BECTH CAMOCTOATEJIbHO
WJIKA B COCTABC I'PYHIIbI Hay‘lHHﬁ ITOUCK.

VMeTh MPUMeHATh BHIOPaHHbIE SI3bIKK MPOrPAMMHUPOBAHHUS 1JIsI HATMCAHMUS POrPAMMHOTO KOJIa, HCIOJIb30BaTh BHIOPAHHYIO
cpely pOrpaMMUPOBAHUSI, BHISIBISTH OIMIMOKH B TPOrPAMMHOM KOJI€; IPUMEHSATh METO/IBI U IPHUEMBI OTJIAIKH
HPOrPaMMHOT0 KOJia.

VMeTb cOCTaBJIATh IUIaH CLIEHAPHS IIPOBEPKU pabOTOCTIOCOOHOCTH MPOrPAMMHOTO 00ECTICUSHHSI.
YMeTb NpUMEHSITh OCHOBHBIE METO/IbI M CPEJICTBA POSKTHPOBAHUS ITPOrPaMMHOI0 00ECTIeueHus1, CTPYKTYP JaHHBIX, 0a3
JIAHHBIX, TPOrpaMMHBIX UHTEP(ENCOB.

HoyokeH BIIafieTh:

SAEKTPOHHBH
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Bnagers MaTemaTH4eCKUM arnmnaparom jid 06pa6OTKI/I PE3YJILTATOB SMIIMPUYICCKOI'O UCCIIEAOBAHNA; YMCIICHHBIMA
METOJaMU pEeIICHUA 3a1a1 HpeHMeTHOﬁ obacru.

Brnagets MeToamMu M TEXHOJIOTMEH MATEMATUIECKOTO MOJIETMPOBAHMS MH(POPMALIMOHHBIX ¥ IMUTAITIOHHBIX MOJEJIeH;
HaBBIKAMH Pa3pa0OTKU, PA3BUTHSI U COBEPIIEHCTBOBAHUSI MATEMATUYECKIX MOJIEIEH.

Bnanets HaBbIKaMU pa3pa60TKH HCO6XOHI/IMOFO IMpOrpaMMHOI0O obecrieueHue.

BrazieTs ombITOM pHMEHEHNsT 3HAHUH €CTECTBEHHO-HAYYHOTO M MaTeMaTUYECKOT0 [IUKJIA, OIBITOM MaTeMaTHYeCKOro,
KOMITBIOTEPHOT'O MOZICIMPOBAHNS ¥ IPOBE/ICHN S BHICOKOTIPOM3BOIUTENIBHBIX BEIYHCICHUH C MCIIOIb30BAaHUEM
crienpamsupoBanHoro 10, onbIToM aHaIM3a U 0000IEHNsT HAYYHOH MH(OPMALMH, ONBITOM HAYYHOTO TIOMCKA
MIPOBECHNS HAYYHBIX UCCIIE0BAHUI.

Bnanets onbiTom pa3pa60TKI/I MPOrpaMMHOI0 KoJia, HaBbIKaMU aHaJIn3a U MPOBEPKHU UCXOJAHOI'O IMTPOrpaMMHOI0 KoJa,
OITLITOM HCIOJIb30BaHUS SI3bIKOB. MiMeeT HpaKTI/I‘{eCKI/Iﬁ OINIBIT IMTPOBEACHUA TPOBEPKU pa6OTOCHOCO6HOCTI/I MMpOrpaMMHOIO
obecrieueHus CTaHAApPTHOI'O BHUJA.

VMeeT MpaKTUYECKUI OIBIT pa3padoTKU MpoLeayp COOPKH MOyJIeld U KOMIIOHEHT ITPOrpaMMHOTO 00eCIieueH s,
MHTETpanyy IpOrpaMMHBIX MOJLYJIEH, HAIIMCAHHBIX HA OTHOM M TOM JK€ S3bIKE MPOrPaMMUPOBAHHMS, OMBIT TPOEKTHPOBAHUS
HEKOTOPBIX COCTABJISIIOLIMX MTPOrPaMMHOTO 00eCTIeUeHHSI.

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuurinHa (MoayJb) BKJIoueHa B paszaen "b1.B.06 duciumauasl (Moaysm)" OCHOBHOM MpodhecCUOHATBHON

obpasoBaresbHO# porpammbl 01.04.04 "TIpuknaaHas Matematika (MeTobl MATEMATUIECKOTO MOJICIMPOBAaHKsI)" U OTHOCUTCS

k yact OITOIT BO, hopmupyemoii yyacTHUKaMHU 00pa30BaTeIbHbIX OTHOIICHUIA.
OcBauBaercs Ha 1 kypce B 1, 2 cemecTpax.

3. O0beM qUCHATLIHHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHeM KOJNYeCTBAa YacOB, BbIJEeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoImuxcs ¢ npemnojaBareem (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSATEJILHYIO
padoty obyuarommxcs

OO6m1ast TpyIOEMKOCTh AUCIMTUTMHBI COCTABIISACT 8 3aueTHHIX (bie) enuHuIl(bl) Ha 288 daca(oB).

KonraktHast padota - 68 uaca(oB), B ToM umcie jekuuu - 0 yaca(oB), npakruueckue 3aHsaTus - 0 yaca(oB), 1abopaTopHbie
padoTsl - 68 yaca(oB), KOHTPOJIb CAMOCTOSITENbHOM padoThl - 0 yaca(oB).

CamocrositenbHast padoTa - 220 yaca(oB).
Kontpons (3auér / s3x3amen) - 0 gaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIST TUCIUILUTMHEL: 3a4eT B 1 ceMecTpe; 3a4eT BO 2 ceMecTpe.

4. Conep-xanue QUCHUIUIMHBI (MOAYJs1), CTPYKTYPUPOBaHHOE M0 TeMaM (pa3jiejiaM) ¢ yKa3aHHeM OTBEJIEHHOr0 Ha

HHUX KOJJUYECTBA aKaJACMHUYE€CKUX YaCoOB U1 BU10B yqeﬁﬂmx 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIAaH KOHTAKTHOW M CAMOCTOATEJbHOH PA6OThHI 0 AV CHHUIIHHE (MO/IYJIIO)

Bujbl 1 yachl KOHTAKTHOI PadoTHI, Camo-
HX TPYJA0E€MKOCTh (B yacax) CTOSI-
N Pa3znennl iucounuans: / Ce- |Texmun,VIexnun|IIpaxTu-[lIpaktu-JIadopa-Iaopa-| Telb-
Mo ayJist MECTP| Bcero | B 3JI. | YeCKHe | YeCKHe |TOPHbIE |TOpHbIe | Has
¢ opme BaHaTHs,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cgopwme | Bcero |¢popme | 00Ta
Tema 1. Tema 1. Metop! pelieHus1 ypaBHEHUH B
1. [dacTHBIX pon3BOAHbIX. [TakeTsl mporpamm as 1 0 0 0 0 8 0 36
pemenust OY.
Tema 2. Tema 2. YnicieHHbIE METOBI PEIIICHUS
2. |ypaBHEHH# B YaCTHBIX MTPOM3BOIHBIX. 1 0 0 0 0 8 0 36
3 Tema 3. Tema 3. MeTosbl COCTaBJIEHUS] Pa3HOCTHBIX 1 0 0 0 0 9 0 38
cXeM.
4. Tema 4. Tema 4. [1akeTsl mporpamm it ypaBHEHHS 1 0 0 0 0 9 0 36
TepeHoca.
5 Tema 5. Teluwa 5. IMaketst TPOrpaMMm i 2 0 0 0 0 6 0 14
KBa3WIMHENHBIX YPaBHEHUH
6. Tema 6. Tema 6. [TakeTst TPOT PaMM Jis > 0 0 0 0 6 0 14
napaboIMYecKuX ypaBHEHHH.
SAEKTPOHHBIH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYJ0E€MKOCTH (B 4acax) CTOSI-
N Pas el qucummiaHeb / Ce- |exnun,/Texknun Ipakru-[[Ipakru-JIa6opa-J/ladopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
7 Tema 7. HUaKeTbI IpOrpamM i JUIMNTUYECKUX 2 0 0 0 0 8 0 14
YpPaBHEHUH
Tema 8. Tema 8. I1akeTsl mporpamm ¢
8. [ucronb30BaHMEM UTEPALMOHHBIX METOIOB 2 0 0 0 0 7 0 16
9, Tema 9. Tema 9. [1akeTsl mporpamm it BOJHOBOTO > 0 0 0 0 7 0 16
yYpaBHEHHSI.
l1Toro 0 0 0 0 68 0 220

4.2 Cogep:xkanne QHCIUATLIHHBI (MO TyJIs1)
Tema 1. Tema 1. MeToabl pellieHUs1 YypaBHEeHUH B YaCTHBIX Mpou3Boaubix. [lakeTsl nporpamm ajst pemenust QY.

B ¢dusuke, xumun, OHOJIOTHH, CONMOIOTUH MOTPEOHOCTh B YACTHBIX IIPOU3BOIHBIX B YPABHEHUAX BOSHUKAET MPH MOIBITKE
OIMMCATh IUHAMHKY OOJIBIIOTO YHCIIa OoJiee WM MeHee OJMHAKOBHIX IUCKPETHBIX OOBEKTOB, BXOMSIIX B HEKOTOPYIO
CHCTEMHYIO TIeJIOCTHOCTh. EC/TN KOMUYEeCTBO TAKUX JUCKPETHBHIX OOBEKTOM MaJIO, TO MOKHO OOONTHCH CHCTEMOM

v depeHIaTbHBIX YPaBHEHHUI, B KOTOPOH KaKIbIA TUCKPETHBI 00BEKT OIMICHIBACTCS CBOSH MOACHUCTEMOUN OOBIKHOBEHHBIX
T depeHInaIbHbIX YpaBHEHUI. ToUHbE METOIBI pellieHusl. ABTOMO/IE/bHBIE pellleHus. YncieHHble METOIbl. 3HAKOMCTBO C
nakeramu nporpamm ajist pemweHust O1Y. Iaker nporpamMm 1ist aHAIUTUYECKOTO pellieHUs] YpaBHEHUsI TEIIONPOBOAHOCTH,
TIPeJICTABJICHHOTO B BHIe KOHEYHOTO OTpe3ka OeckoHeuHoro psija. [Iporpamma nzobpaxeHus Oeryiieit BOJTHbI
KBa3WJIMHEHHOTO YPaBHEHUs TEIIONPOBOAHOCTH.

Tema 2. Tema 2. UncjieHHbIe METO/IbI pellIeHUSA YPABHEHHH B YACTHBIX NP ON3BOIHbIX.

Henuneitnbie YpaBHEHHA B YaCTHBIX ITPOU3BOJHBIX C KOS(i)CbI/IHI/ICHTaMI/I JOCTaTOYHO 06mer0 BUA, 4 TAKKEC YPAaBHCHUA B
00J1aCTAX O0CTaTO4YHO 06meﬁ q)OprI OOBIYHO HE yaaeTca peliuTb AaHATMTUYCCKUM WM aBTOMO/JCJIbHBIM ME€TOJaMU.
OCHOBHBIM METOJAOM UX peHICHUS ABJIAIOTCA YUCIICHHbIE METO/Ibl, CPEAN KOTOPLIX HanOoJIee 4acTo HCHOJIb3YEMbBIM ABJIACTCS
paBHOCTHLIﬁ METOM. TTaker nporpamMmm Jjid p€ui€HUA YpaBHCHUS TEIJIOIIPOBOAHOCTH C Pa3pbIBHLIM KO9CI)CI)I/IHI/IGHTOM
TEIJIOITPOBOAHOCTH.

Tema 3. Tema 3. MeToabl cOCTaBJeHNsI PAa3HOCTHBIX CXeM.

Paznmuyator Tpr METOAA MOCTPOCHUSA PA3HOCTHBIX CXEM Ha 3aJaHHOM maobIoHe: - METOJ pa3HOCTHOﬁ arrpoKCuMaluu; -
I/IHTero-I/IHTepHOJ'[HHI/IOHHHﬁ METOA; - METO] HEOITPEACTICHHBIX KOSCI)CI)I/IHI/ICHTOB.

ANnpoKcHManys pa3HOCTHBIX CXeM. Y CTOMYMBOCTD PA3HOCTHBIX cXeM. JJOCTaTOUHbIN MPU3HAK PABHOMEPHO! ycToHYMBOCTH. B
TEOPHUH PA3HOCTHBIX CXEM PACCMATPUBAETCS HECKOJIBKO CIIOCOOOB MCCIIEIOBAHMS YCTOMUYMBOCTH: - TPUHLMI MaKCUMYMa; -
METOJ pa3fesieHus IEPEMEHHBIX; - METOJI ONlepaTOPHBIX HEPaBEeHCTB M Jp. CXOAMMOCTh Pa3HOCTHBIX cxeM. [TakeTsl mporpamm
JUTSL PACCMOTPEHUsI IpUMepa HEYCTOWIMBOM Pa3HOCTHOM cXeMbl Iis 3aaa4un Ko,

Tema 4. Tema 4. IlakeTsl MporpaMm JiJisi ypaBHeHNsI epeHoca.

PasHocTHBIE cxeMbl pelneHnst cMentanHoi 3anaun Komm. Yetsipe ma6nona cxemsl Oerymero cyera. [lorpentHocts
anmpoKCUMAIMU. Y CTONYMBOCTD. [ eoMeTpryecKkas MHTEpIpeTays yCTONYMBOCTH. [TakeT mporpaMm 11l YUCIEHHOTO
peleHns ypaBHeHUs epeHoca. SIBHo-HesBHas cxema. [lakeT mporpamm /tsi CpaBHEHHS IBHO-HESIBHOM CXEMBI IJIS1 PeLIeHHsI
ypaBHEHUS MepeHoca ¢ 0e3yCIIOBHO YCTOHUMBOH cxeMoid. Cxema 6e3 madiona. [Taker mporpaMm ajist TECTHPOBaHHUs CXeMBbI 0e3
mabIoHa JUTsl YMCIICHHOTO PEllieHNs] YpaBHeHHs iepeHoca.

Tema 5. Tema 5. ITakeTsl nporpaMm JUIsi KBa3WJINHEHHBIX YPaBHEHAN

HpI/I pemeHnn JIMHEAHOTO YpaBHEHUS NIEPEHOCA PA3PbIBbI B PEHICHUAX MOABJIAIOTCA B CBA3U C pa3pbiBaMU oo B Ha4daJIbHbIX,
oo B I'PAHUYHBIX yCJIOBUSAX. B kBazsmIMHENHHBIX YpaBHEHHMAX Oa)KE IMPHU HAJTMYWU TJIAAKOCTU B HAYaJIbHbIX U I'PAHUYHBIX
YCIOBUAX peIICHUA MOT'YT CTaThb PA3PbIBHBIMU. qCTprG THUIIA HAYaJIbHBIX JaHHBIX. ITakeTs nporpamm jid CpaBHCHUSA
Pa3HOCTHBIX CXEM IJId YPaBHEHHA C IICCBJOBA3KOCTbIO HA TPUMEPE NTUHAMUKHA 06pa3OBaHI/IH yﬂapHOﬁ BOJIHBI. KOHCCPB&TI/IBHHG
cxembl. [TakeTh nporpamMmm Ijid CpaBHCHUSA Pa3HOCTHBIX KOHCEPBATUBHBIX CXEM Ha IpUMEPE ANHAMUKU 06p330BaHI/IH ynapHofI
BOJIHBI.

Tema 6. Tema 6. [TakeTsl nporpamMm JJist napaéoJanvecKUX ypaBHeHU.

3 A
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[lectuToUevHBIH MIAGJIOH Pa3HOCTHOW cXeMbl. AnmpokcuManuu. Ynucto HessBHasA cxema. CUMMeTprYHAs cxeMa. Y CTOWYHBOCTh
10 HAaYaJIbHBIM JAHHBIM UCCJIEIyeTCsl METO/IOM pasjielieHus nepeMeHHbIX. [lakeTsl mporpaMM Ajisi TECTUPOBAHUST KpUTEPUSsI
YCTOMYMBOCTH 151 HAWJTYUIIeH CXEMbl YACIEHHOTO PElleHrs] YpaBHEHU ! TeTUIONPOBOJHOCTU. KBa3wiinHeliHble ypaBHEHU .
[TakeTsl mporpamMm Jyist pelieHus1 KBa3WJIMHEIHOTO YpaBHEHH S TETIONPOBOJHOCTH ¢ UICTOYHUKOM C TIOMOIIBIO PAa3HOCTHOM
cxeMbl. MHOroMepHOe ypaBHEeHUE. DKOHOMUYHBIE cXeMbl. [akeTsl mporpaMM Ajist peleHus IByMEpHOrO ypaBHEHU s
TEIUIONPOBOJHOCTY C UICTOYHUKOM CHELUATBHOTO BUA C MOMOUIbIO MPOJOJbHO-TIONEPEYHOI pA3HOCTHON CXEMBI.
JlokanbHO-0tHOMepHBIN MeToz. [TakeTs! mporpaMm /jisl pacyera AByMEpHOIO YpaBHEHUsI TEMIONPOBOAHOCTH MO
JIOKQJIbHO-OJJHOMEPHOI pa3HOCTHOM CXeMe.

Tema 7. IlakeTbl mporpaMm sl SJUIMNTHYE CKUX YPaBHeHUI

DUMNTHYECKHE YPaBHEHNS KaK CTallIOHAPHbIE pelleH sl 9BOTIONMOHHBIX 3a1a4. [1akeTsl mporpamm jisi peleHust AByMepHOTo
YPaBHEHUS TEIJIONPOBOAHOCTH C IMTOMOIIIBIO ITPOIOJIBLHO- TIOTIEPEeYHOl cxeMbl. Bribop onTumanbsHoro mara o BpeMenu. Ilakerst
MIPOTrpaMM JUIsl TOCTPOEHUS TPEXMEPHOro Npoduiist MHOXKUTENS pOCTa TAPMOHUK MIPU MEPEXO/ie CO CI0s Ha CJION B
MIPOJOJIBHO-TIONEPEYHON CXeMe JUTs AByMepHOi 3a1auu [lupuxiie B IpsiMOyroJibHUKe. [1akeTsl mporpamMM Juist YUCJIEHHOTO
oIpeJesIeHn sl BeJIMYMHBI ONTHMAJBHOIO 11ara o BPEMEHHU B NPOLIECCE PeLIeHNs IByMEPHOrO YpaBHEHHU S TEIUIONPOBOJHOCTH C
TIOMOIIIBIO MTPOJIOJIFHO-TIONEepPEeYHON cxeMbl. UeObieBckuii Habop maros. [1akeTs! mporpaMM Jyist OLIEHKH KauecTBa
CXO/IMMOCTH B CX€Me Ha YCTaHOBJIEHHE TP CIelMaIbHOM BHIOOpE 1ocieioBaTeIbHOCTH 1aroB Yeowiiesa. [1psmbie MeToIb!
petenust. Brictpoe npeobpazoBanue Pypwe. [TakeTs mporpamm jist 3agaun Aupuxiie Ha MPpSIMOYTOJIBHUKE METOJJOM OBICTPOTO
nipeoOpazoBanus Pypbe.

Tema 8. Tema 8. IlakeTsl MporpaMm ¢ UCNOJb30BaHHEM HTEPAIHOHHBLIX METO/10B

[akeTs! MPOrpaMM ¢ KCIOJIb30BAHUEM MTEPALIMOHHBIX METOOB. TepamonHbiii MeTo SIkoou. TTakeTsl mporpamMm Jist
YUCJIEHHOTO PEIIEHUS JBYMEPHOIO SJUTMIITHYECKOrO YPABHEHHUST MTEPALIMOHHBIM MeToioM SAkoOu. [TonepeMeHHO-TpeyrobHas
cxeMma penieHust 3agaun dupuxiie. ITakeTsl IpOrpamMm YKUCIIEHHOTO pelieHus 3aaa4un JupuxJie mornepeMeHHO-TPEYrOJIbHBIM
CII0COO0OM.

Tema 9. Tema 9. IlakeTsl IporpaMm JUisi BOJHOBOT0 ypaBHEHHSI.

Cxema "kpect". [lakeTsl mporpaMm AJisl pellieHus1 BOJHOBOTO ypaBHEHMsI ¢ TOMOIIIBIO cxeMbl "kpecT". HesiBHas cxema. [TakeTst
MIpOrpamm Jiisl pellieHrs BOJIHOBOTO YPaBHEHUsI C MIOMOIIbI0 HesIBHOW cxeMbl. Hammydras koHcepBaTuBHast cxeMa. [1akeTsl
MpOrpamm [isl pellieHus BOJIHOBOTO YPaBHEHUsI C IIOMOIIbI0 HAUJTY Ul KOHCEPBATUBHOW cXeMbl. [IByXCIOMHAsS aKyCTHUUECKast
cxeMa. [TakeTbl mporpamm Jyisi YUCJIEHHOTO PelIeHus 3aJa4i aKyCTUKH C MIOMOIIIbIO pAa3HOCTHOM cXeMbl. MHOTOMEpPHBIE CXEMBI.
[TakeTsl IporpamMm Jyisi pelieHus AByMEPHOTO BOJIHOBOTO YPaBHEHHUsI C IIOMOIIBIO SIBHOU cxeMbl "KpecT" . PakTOpu30BaHHbIE
cXxeMbl. AnnpokcuManusi. Y cToiuuBocTh. besycnoBHas cxoqumocTb. [1akeTsl mporpamm j1sl pelieHusi JByMEPHOro BOJTHOBOTO
YpaBHEHUS C TOMOIIBIO (PaKTOPU30BAHHON CXEMBI.

5. IlepeyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommXcs Mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00y4JaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYKOBOJICTBE IperoiaBaresisi, Ho 6e3
€ro HermocpeAcTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO paboTy. CamocTosiTeNibHasl paboTa 00yYaIoIMXCs BKIIIOYAET KaK IOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOCGHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TAK U MPOPadOTKY TeM (pa3iesioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOM paboThL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl 00YYAIOIIMECS YUTAIOT U KOHCIIEKTUPYIOT yueOHYI0, HAYYHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIIOJIHSIOT 3aIaHKsI, HAIIPAaBJCHHbIC HAa 3aKpEIUICHUE 3HAHUIA U OTPAOOTKY YMEHUI U HABBIKOB,
TOTOBSITCSI K TEKYIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO TI0 TUCITUILIMHE.

OpraHu3alysi CaMOCTOSITETIEHON padoThl 00YYAIOIIMXCS perilaMeHTHPYETCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOGHO-METOMYECKOH JITePaTypOil ¥ SJEKTPOHHBIMU 00PAa30BATEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anyy U OCyIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkuCTpaTyphl (YTBEpKIEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyiu ot 6 anpesst 2021 roga Ne245)

IMncemo MunmncreperBa obpaszoBanust Poccuiickoit ®eneparim Nel4-55-996un/15 ot 27 vHos16pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX yYIeOHBIX 3aBe/leHNi"

VYcraB ¢eaepallbHOro rocyJapcTBEHHOIO aBTOHOMHOTO 00pa3oBaTeIbHOro yupexaenus "Kazanckuil (IIpuBosnkckuii)
enepanbHbIil yHUBEpCHUTET"

[IpaBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOTO aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOrO 00pazoBanus "Kazanckuii (ITpuBomkckuii) heepaibHbId YHUBEPCUTET"

JlokanpHble HOpMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

6. ®OH/ OLIEHOYHBIX CPEICTB M0 JUCIHUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKIIIOYAET OLIEHOYHBbIE MaTepHasIbl, HAITPABJIECHHBIE Ha TPOBEPKY OCBOECHUS
KOMIIETEHIIHI, B TOM YHCJIe 3HAHUH, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOUYHOM aTTeCTalHH.

B CI)OH,HC OLICHOYHBIX CPEACTB COACPIKUTCA ClIEAYIoIas I/IH(i)OpMaL[I/IHI

SAEKTPOHHBH
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- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCHUITIMHE (MOIYJI0);

- KpUTEpHUHX OLieHNBaHUs C(hOPMUPOBAHHOCTH KOMITETEHIINI;

- MeXaHU3M (hOPMHUPOBAHUS OLIEHKH M0 JUCLUUILIAHE (MOAYJIO);

- ONMCaHME MOPSIAKA TPUMEHEHHS U TPOIIEAYPhl OLIEHMBAHUS AJIs1 KA JOTro OLIEHOYHOTO CPEJICTBa;
- KpUTEepHH OLIEHUBAHUS )11 KaXJOro OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLUECHOYHBIX CPEACTB, BKIIOYAA TpC6OBaHI/IH, MMPEeABbABIIACMbIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA Pa3JIMYHbIX TUIIOB.

DOoHJ1 OLIEHOUHBIX Cpe€ACTB IO AMCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x nmporpamMmMe JUCHUITTTMHBI (MO}IyJ’IIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIsI OCBOEHHS N CIUILINHBI (MO TYJIs)

OcBoeHMe TUCIUILTHBL (MOJIYJIsl) MPEAINOJIaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOM yueOHOM tepatypsl. Jlutepatypa
MOXKET OBbITh JIOCTYITHA OOYYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIUOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIeKTPOHHbIe OMOIMOTEUHbIE CHCTEMbl HA OCHOBAHMY 3aKToueHHbIX KDY 1oroBopos ¢
paBo00IaAaTe MU,

- B leyaTHOM Bu/e - B Hayunow 6ubnunoreke um. H.U. Jlo6aueBckoro. OOy4aiomirecs moaydanT yueOHyo TUTepaTypy Ha
abOHEMEHTe M0 YUTATEIbCKUM OHUJIETaM B COOTBETCTBHU C MPABUIIAMH 1M0JIb30BaHMsi HayuHoi GUOIHOTEKOM.

DIeKTPOHHBIE U3[IAHUS AOCTYIHBI AUCTAHLIOHHO U3 JI00OH TOYKM MPU BBEJEHUN 00YUaIOIIIMCS CBOETO JIOTUHA U [apoJis OT
JIMYHOTO KaOUHeTa B cucteMe "DNeKTpOHHBIH yHuBepcuTeT". I1py UCroIb30BaHUN MEYaTHBIX U3IaHUN OMOIMOTEYHbIi (hOHN
JIOJDKeH OBbITh YKOMILUIEKTOBAH UMHU M3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25

9K3eMILISIpa) KaxkA0ro U3 U3/1aHuil OCHOBHOM JinTepaTypel U He MeHee 0,25 3K3eMIuIspa AONOIHUTEIBHON JIMTEPATyphl HA
KakIOro 0OydaroIerocsi U3 4ucia Jiil, OJHOBPEMEHHO OCBAMBAIONINX JAHHYIO IUCLUIIIHHY.

INepeueHb OCHOBHOM M IOTIONHUTENIBHON Y4eOHOW IMTEPATyPbl, HEOOXOAUMOI U1 OCBOSHUS JUCLUIUTMHBL (MO/LYJIs), HAXOAUTCS
B [Ipnnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHUHU KoMIUIeKToBaHus ¢oHnoB Hayunoit 6momiorexun KOV

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MIHTepHET'', HE00X0AMMBIX JIsI
OCBOEHHUS JUCIHILIUHBI (MO TyJIsT)

MATLAB Documentation - https://www.mathworks.com/help/matlab/

[opTan MaTeMaTU9IeCKHUX UHTEPHET-pecypcoB - http://www.math.ru/

ITopran MmaTemMaTu4eCKUX UHTEpHET-pecypcoB - http://www.allmath.com/

IopTan pecypcoB Mo eCTECTBEHHO-HAYYHBIM AUCLIAIUIMHAM - http://en.edu.ru/

Caiit o6pazoBaTesIbHBIX PECYpPCOB IO MaTeMartuke - http://www.exponenta.ru/

9. MeToauuecKHe YKa3aHUA 1A 00yUAIOMMXCA 10 0CBOEHUIO JUCIHHUILIAHBI (MOXyJIsI)

TesbHas padoTa

Bup pa6or MeToanueckue peKoMeHAAIH
naboparopusie | M3ydenue kypca moapa3syMeBaeT He TOJIbKO OBJIA/ICHHE TEOPETHIECKUM MAaTepPUaIoM, HO U MOJIyYeHHe
padoThl HPAaKTUYECKHUX HABBIKOB /s 00Jiee TI1yOOKOro MOHMMAHHs Pa3AeioB AUCIUIUTMHBL [IPH BHITOJTHEHUH
naboparopHoii padoTbl. OLEHUBAIOTCS BJajIeHUe MaTepUaioM Mo TeMe paboThl, aHATMTHYECKUE CIIOCOOHOCTH,
BJIAJICHUE METOJAMHU, YMEHHsI i HABBIKH, HEOOXOAMMBbIE 1JIs1 BBITOJTHEHHUS 3a1aHHUIL.
camoctrosi- | CamocTosiTenbHast paboTa 00YUAIOIIMXCS BKIIIOYAET TEOPETUUECKYIO MOATOTOBKY 00YYaIOIIUXCS IO TEMaM

M3y4aeMOoi AMCIUIUINHBI, N3y4YeHe OCHOBHOH U JJOTIOJIHUTEILHOM Y4eOHOH JIMTepaTyphl M 3HAKOMCTBO CO
CTIeMATM3UPOBAHHBIMY IPOTPAMMHBIME TpoyKTamMu. CamMocTosTeNbHas padoTa ¢ IMTepaTypoi (hopMupyeT
CITOCOOHOCTh aHAJIM3MPOBATh TEOPETHUYECKUE M IPAKTUIECKHE IPOOIIeMbl, YMEHHE UCTIOb30BaTh
€CTECTBEHHO-HayYHbIE CBEICHNS Ha TIPAKTUKE B PA3IMYHBIX BU/IAX NMPOGECCHOHAIBHON U COLMATBHOM
JesitenbHOCTH. CamocTosTesNbHast paboTa MOMOTAeT OBJIAJIEHUIO KYJIbTYPOU MBIIIIEHHs], CTOCOOHOCTBIO B
MTMCbMEHHON M YCTHOM Peyy JIOTMUECKH TTOCIIEI0BATENBHO (pOPMYIMpOBaTh U 0(hOPMIISITh PE3YIIBTAThl PAOOTHI,
obecrieunBaeT (pOpMHPOBAHNE CHCTEMHOT'O MTOAXO0/1a K aHAIN3y HayYHON MH(OPMAIWH, BOCTIPUSTHIO MHHOBALIUH,
opmupyeT criocoGHOCTh K CaMOCOBEPIIEHCTBOBAHMIO ¥ CAMOPEaIN3aIiu.

3a4€T

ITpu noaroToBKe K caye 3ayera Bech 00beM pabOThl pEKOMEHAYETCs pacipeesIsTh PABHOMEPHO I10 JTHSM,
OTBEZIEHHBIM [JIs IOJrOTOBKHU K 3a4€Ty, KOHTPOJIMPOBATH KaK bl IeHb BHINOTHEHHs paboThl. Jlydie, eciu
MO>KHO TIepeBHIIONHUTS I1aH. Toraa Beerga Oynet pesepB BpeMenu. Kpome Matepuasia 3aHATHI peKOMEHLYeTCs
UCIIO/Ib30BaTh MaTeprallbl U3 CIIMCKA PEKOMEH/I0BAaHHOM JIMTEPATYPBI
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10. ITepeyenb nHQ OPMAIUOHHBIX T€XHOJOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo JUCHUILIHHE (MOIYJII0), BKJIHYAs NepedyeHb MPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IIpH HEO0XOJUMOCTH)

[NepeueHb MHGOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIECcca MO TUCIMILTIHE
(Momy0), BKJIIOUas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJISI).

11. OnucaHne MaTepuAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIECTBJIEHHS 00Pa30BaTEJILHOI0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca MO0 JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 CleayIome
KOMIIOHEHTH:

IomereHus TSI CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOU C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTenbHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOH padoTEI ¢ IpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 npuHTep 1)1 pacnevyaTky pa3gaTOYHbIX MaTepPHUaIOB.
MynpTUMeaniHas ayAUTOPHSL.
KommnbloTepHblil Kitacc.

12. CpeIICTBa ajantanvm npemnoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HNHBAJHUIA0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I HeO6XOJlI/IMOCTI/I B 06pa3OBaTeHBHOM npouecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61"‘{2110H_II/IC
BOCIIpUATUE I/IHCl)OpMaI_[I/II/I 06y‘{aIOHII/IMI/IC${ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMUA 3JO0POBbA:

- CO3[]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATUBHBIC
(bopmbl, y1OOHBIE /151 PA3IMUYHBIX MTOJIb30BATECH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX Oe3 MOTepH JAAHHBIX WM CTPYKTYPBI, IPEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMs TEKCTA U M300pakeHuit 6e3 MoTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIpaBJICHHS
KOHTEHTOM C KJIAaBUATYPBI;

- CO3/IaHMEe BO3MOKHOCTEH ISl 00YUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(MOPMALIMIO M3 Pa3HbIX HCTOYHUKOB - HAIIpEMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHHUE MMPOrpaMMHBIX CPEJICTB, 06GCHC‘{I/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHI/II;'I, q)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUeT AJIbTEPHATUBHBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIAIIMOHHBIX TCXHOHOFHﬁ;

- IPUMCHEHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHHX TEXHOJIOTHI JUIA Tiepeiavn HH(bOpMaLIHPI, OpraHu3anu pa3jaInIHbIX (bOpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10mer0051 C nIpernogaBarejeM, B TOM 4UCJIE BC6I/IHap0B, KOTOPBIC MOTYT OBITDH
HCIOJIb30BaHbI 4JId IPOBEACHUA BUPTYaJIbHbIX JICI(LII/IIZ C BOBMOJXHOCTBIO BBaHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOI'O
O6y‘ICHI/IH, MMPpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUThI BBITIOJTHECHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JTUCTAHIIMOHHBIX 00pa30BaTesIbHBIX TEXHOJIOTHH Il OpraHu3aiuy opM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTECIIbHOCTU CIaYn 06yqa10m1/1Mc51 HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
(I)OpM HpOMe)KyTO‘-IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHGHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYU:

- MMPOAOJIKUTEILHOCTY CIaYH 3a4éTa WM 9K3aMeHa, IIPOBOJMMOrO B MMCbMEHHON ¢opMme, - He Oosiee yeM Ha 90 MUHYT;

- MIPOIOJKUTETBHOCTY TIOATOTOBKYU 00YJAIOIIEerocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IIPOBOIMMOM B YCTHOU (popMme, - He
Oosee yem Ha 20 MUHYT;

- MIPOJOJIKUTENLHOCTY BBICTYIUIEHUsI 00YYaIOIerocs MpH 3alliiTe KypcoBoil paboThl - He Oosiee yeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBetcTBuu ¢ TpedoBanusiMu PI'OC BO u yueOHbIM 11aHoM 1o Harpasienuio 01.04.04
"TIpukiagHass MaTeMaTuKa" ¥ MarucTepcKoi mporpamme "MeTosl MaTeMaTHIecKOro MOJCTUPOBAHI .

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

b1.B.06 Mamemamuueckoe Mooeauposanue Ha ocHose
CREUUANUBUPOBAHHBIX NAKEMO8 NPOZPAMM

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpasnenue nogrorosku: 01.04.04 - IpukiagHasi MaTeMaTuka
[Ipocuss noaroroBkr: MeToasl MaTEMaTUYECKOT0 MOJIEINPOBAHNS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. Baxsanos, H. C. Yucnennbie metoss! : yueOHuk / H. C. Baxsainios, H. I1. Kunkos, I'. M. Ko6GebkoB. - 12-¢ a5m.u3f. - Mocksa
: JlJaboparopus 3HaHu#, 2024. - 636 c. - ISBN 978-5-93208-875-3. - TekcT : a5eKTpoHHbIi // JIaHb : 971K TPOHHO-OMOIMOTEYHAS
cucteMa. - URL: https://e.lanbook.com/book/458336 (mata obpamenust: 10.02.2025). - Pexxum noctyma: 1jis aBTOpu3.
M0JIb30BATENEN.

2. Yukypos, H. I'. MoaenupoBaHue cucteM 1 porieccos : yuedHoe nocodue / H. I'. Yukypos. - Mocksa : PUOP : UTHOPA-M,
2022. - 398 c. - (Boiciiee oopa3oBanue: bakanaspuar). - ISBN 978-5-369-01167-6. - Tekcr : anekrponHsii. - URL:
https://znanium.com/catalog/product/1225064 (nara odpamenus: 10.02.2025). - PexuM ocTymna: mo noArvcke.

3. [Inoxoraukos, K.9. Mertonpl pa3paGoTKU MATEMATUYECKUX MOJIEIIEH U BBIUMCIIUTEIbHBIA SKCIIEPUMEHT Ha 0a3e makera
Matlab : kypc nexnmii / K.3. ITnoxorHukos. - Mocksa : COJIOH-IIpecc, 2017. - 628 c. - (bubnmoreka cryzaenra). - ISBN
978-5-91359-211-8. - Tekcr : anexTponHsii. - URL: https://znanium.com/catalog/product/1015051 (nata oGpamieHus:
10.02.2025). - Pexum goctyna: no NOJIHUCKE.

lonoJsHATE ILHAS JUTEpPATYpa:

1. Temam, P. Matematndeckoe MOZIETMpPOBaHNE B MEXaHHUKE CIUIOMIHBIX cpef : yaeOHoe nocodue / P. Temam, A. MupaHBmib ;
nep. ¢ anr. U. O. ApymaHsiHa. - 4-e w3, - Mocksa : Jlabopatopus 3HaHuii, 2021. - 323 c. - ISBN 978-5-93208-542-4. - Tekcr
: 9JIEKTPOHHBIH // JIaHb : 31eKTpOHHO-OMboTeyHas cucrema. - URL: https://e.lanbook.com/book/166739 (nara oOparuenus:
10.02.2025). - Pexxum goctyma: i1l aBTOPHU3. TTOJIb30BaTe IeH.

2. Bosikos, E. A. YucnenHsie MeTobl : yueOHOe mocooue i By30B / E. A. Bonkog. - 7-e u3g., crep. - Cankrt-IletepOypr :
Jlane, 2022. - 252 c. - ISBN 978-5-507-44711-4. - Tekcr : 3eKTpoHHBIH // JIaHb : 3JIeKTpOHHO-OUOIMOTEYHAST CHCTEMA. -
URL: https://e.Janbook.com/book/254663 (nata obparenus: 10.02.2025). - Pexum gocryna: ajst aBTOpU3. MOJIb30BaTENEH.

3. YucneHHsle METOAIB B YpaBHEHHUSAX MaTeMaTnieckor (pusuku : yaedHoe mocodme / M. I'. Tlepcoa, Conoseitunk 10.I"., [1. B.
Barus [u ap.]. - HoBocubupcek : HI'TY, 2016. - 60 c. - ISBN 978-5-7782-2971-6. - Tekcr : anekTpoHHbIH // JlaHs :
3JIEeKTPOHHO-OubIMoTeunas cucrema. - URL: https://e.lanbook.com/book/118324 (nata obparenus: 10.02.2025). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.
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ITporpamma muciuruiuHel "MaTteMaTudeckoe MOJEIMPOBAaHUE HA OCHOBE CIIELMAIN3UPOBaHHbIX MakeToB nporpamm”; 01.04.04 "IIpukinagnas
MareMaTika'.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

b1.B.06 Mamemamuueckoe Mooeauposanue Ha ocHose
CREUUANUBUPOBAHHBIX NAKEMO8 NPOZPAMM

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 01.04.04 - IlpukiagHasi MaTeMaTuka
[Ipocuss noaroroBkr: MeToasl MaTEMaTUYECKOTO MOJIEINPOBAHNS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"
obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

Vu4ebHO-MeToqMuecKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcybTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH odyyatomumcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubmoreynoit cucremoit (5C), npenocTaBisionieil JOCTyII Yepes3 ceTh
WuTepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBaHUH ITPSIMBIX IOTOBOPOB C
ripaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE 3JIEKTPOHHBIX, B YacTH (popMUpoBaHus (POHI0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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