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Pabouyio mporpamMmy COCTaBHUII:
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[Mogpa3penenue: Kabenpa nHGOPMaTUKU 1 HHGOPMALXOHHBIX
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[TonyskToBa Hatanbs CepreeBHa
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1. O0mas XxapaKTepUCTHKA pad0deil IPorpaMMel THCIUIUIHHBI

1.1 MecTo AMCOHUIIIUHEBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ILHOM MPOrPaMMBI

YuyebHass pgucununnuHa «YuUCIeHHBIe METOOH» SABASAETCSH 00643aTENbHONU YaCThIO
oburenrpodeccuoHaNbHOTO I[MKJIa OCHOBHOM 06pa30BaTelIbHON mporpaMMhbl B cooTBeTcTBUU ¢ O®T'OC mo
creuuanbaocT 09.02.07 «MHGOPMALKXOHHBIE CUCTEMBL U TPOTPAaMMUPOBAHUE Y.

YueOHas guciunianHa «YucleHHBIe METONB» obecrneuynBaeT GopMupoBaHue MPOGHECCUOHANBHBIX U OOIIUX
KOMIIETEeHIIUY 1Mo BceM BumaMm pesitenbHOCTH ®T'OC mo crernmanbHocTy 09.02.07 « MTHDOPMANMOHHBIE CUCTEMEL
¥ IPOrPaMMUPOBAHUEY.

1.2 IIenp U nNjIaHUpPyeMble pPe3yJbTaThbl OCBOEHHsI THCHUIIJIMHBI, COOTHECEHHEIE C
ITaHHPYeMBIMH pe3y/JIbTaTaM#d OCBOEHHs 00pa30BaTe/ILHOH MPOrpaMMbI

OcBoeHMe OUCHUIIIMHEL HAIPaBIeHO Ha (OPMUPOBAHUE:

00X KOMIIETEHIH:

OK 01 Bribupats cioco0sl pelieHus 3afay IpoheccruoHanbHOM NesTeTbHOCTH IPUMEHUTENIBHO K
Pa3NUYHEIM KOHTEKCTaM

3HaTh: aNTOPUTMHI BHIIONHEHUS PaboT B TpodheCcCHOHATBHON B CMEXKHEIX 00/1acTsX;

MEeTO[bl XPaHEHUS YUCETT B TaMATH 3JIEKTPOHHO-BRIYHCIIUTEILHOM MaIluHE (Hanee - 3BM) u nelcTBus
HaJ HUMWY, OLIeHKY TOYHOCTH BEIYUCIICHUH.

METO[E! pellleHUs OCHOBHEIX MaTeMaTHUYEeCKUX 3a/iad - MHTEIPUPOBaHud, fuddHepeHIUpOBaHus,
pellleHus NUHEeNHEIX U TPaHCIIeHIEeHTHEX YPaBHEHUM U CUCTeM YPaBHEHUY C IOMOIIBI0 OBM.

YMeThb: pacmo3HaBaTh 3afavy u/umu mpobiemMy B mpodeCcCHOHATbHOM U/UMK COITHaTbHOM KOHTEKCTE;
HCIIOIb30BaTh OCHOBHEIE YMCJIEHHBIE METO/bI PeIlleHNsI MaTeMaTu4eCKUX 3a/iay.

BBIOMPATH ONTUMABHEIN YUCIEHHBIA METOJ IS PEIeHus TOCTaBIeHHOM 3a1ayH;

oaBaTh MaTEMaTU4YECKHUE XapaKTEPUCTUKHU TOYHOCTH MCXOOHOM MHGOPMALIMK U OLEHUBATh TOYHOCTh
MIOJIy4YeHHOTO YUCJIEHHOTO PellleHus;

pa3pabaThiBaTh aATOPUTME ¥ IPOTPAMMEI 71T PELIEHUS BEIYUCIUTEIBHBIX 3a/lad, YIUTHIBAS
He0OX0MMMYI0 TOYHOCTD IOTy4aeMOoro pe3ynbTaTa.

OK 02 Hcmonb30BaTh COBPEMEHHEIE CPEICTBA ITOMCKA, aHAIM3a ¥ HHTepIpeTanuy nHGOPMAaIluu U
“H(pOpPMAIMOHHEIE TEXHOJIOTHUH [JIST BREITIOJTHEHHUS 3a7a4 mpodhecCcHoHaNbHON NesTeTbHOCTH

3HaTh: IPUEMEl CTPYKTYPUPOBaHUS UHPOpMaluy; dopMat obopMiIeHNs Pe3yIbTaToB ITOUCKa
uHpoOpMaIWy;

MEeTO[IbI XPaHEHUS YKCETl B TaMSITH 3JIeKTPOHHO-BEIYHCIIMTEIbHOM MaINUHE (Hanee - IBM) u mercTBus
Haj HUMHU, OLIeHKY TOYHOCTH BHIYMCIIEHUH.

MEeTO[BI PeIIeHNsI OCHOBHBIX MaTeMaTHYECKUX 3ajay - HHTEerpUpoBanus, qudepeHInpoBaHus,
pelleHus TUHEVHBIX ¥ TPAHCIEHOEeHTHEIX yPaBHEHN! U CUCTEM ypaBHEHUY C oMoLIpi0 IBM.

YMeTh: CTPYKTYPHUPOBATH MONTydyaeMyto HHGOPMAIINIO; BHIEIATh Haubonee 3HaYUMOE B IIEpPedHe
uHpoOpMaIWy;

HCIIOJIb30BATh OCHOBHEIE YHCJIEHHEIE METONE PelIeHusT MaTeMaTHYeCKHUX 3amay.

BHIOMPATH ONTHMAIBHEIN YHCIEHHEIH METO[ IJIs PEeIleHus TOCTaBIeHHOM 3a1ayum;

IOaBaTh MaTeMaTHYECKHE XapaKTePUCTUKH TOUHOCTH UCXOTHOM HHGOPMAIMK U OLIeHHBATh TOYHOCTh
TOJTyYEHHOT0 YHCJIEHHOTO PEIeHus;

pa3pabaThiBaTh aITOPUTMEL ¥ TPOTPAMMEIL IJISI PELIeHUS BEIYMCIUTEIBHEIX 3a/lay, YUUTHIBAS
HE00XOAUMYI0 TOYHOCTH ITONTy4aeMoro pe3yiIbTaTa.

HpO(i)eCCI/IOHaJ'IBHI:IX KOMIIETEeHLIUH:



K 3.4 [TpoBOAUTL CPAaBHUTEIILHEIM aHAN3 IIPOTPAMMHBIX TPOAYKTOB U CPEACTB pa3paboTKH, C IeJIbi0
BBISIBJIEHUS HAUIYYIIEero PeIleHUs COTTIaCHO KPUTEPUSM, OIIPefie/IeHHEIM TEXHUYECKUM 3aJaHueM
3HaTh: OCHOBHEIE METOIH CPABHUTEIBHOTO aHANIM3a IPOTPAMMHEIX IPOAYKTOB U CPEMICTB Pa3pabdOTKHY.
MEeTO[bI XPaHEHUS YKCETl B TaMSITH 3JIeKTPOHHO-BEIYHCIIMTEIbHOM MaIUHE (Hanee - IBM) u mercTBus
Haj HUMHU, OLIeHKY TOYHOCTH BHIYMCIIEHUH.

MEeTO[BI PeIIeHNsI OCHOBHEIX MaTeMaTHYECKUX 3ajay - HHTEerpUpoBanus, uddepeHIpoBaHus,
pelleHus TUHEVHBIX U TPAHCIeHOEeHTHEIX yPaBHEHNN U CUCTEM ypaBHEHUY C OMOLIb0 OBM.

YMeThb: IPOBOAUTL CPAaBHUTENBHEINA @aHaIN3 IPOTPAMMHEIX IPOIYKTOB;

HCIIOIb30BaTh OCHOBHEIE YHCIEHHBIE METOIB PEIIeHNsT MaTeMaTHYeCKUX 3aay.

BHIOMPATH ONTHMAILHEIN YHUCIEHHEIH METO[ IJIs PEeIleHus TOCTaBIeHHOM 3a1ayum;

OaBaTh MaTEMAaTUYECKHE XapPaKTEPUCTHKKM TOYHOCTH MCXOTHOM MHGOPMAILIUK U OIEHUBATh TOYHOCTh
MIOJTy4eHHOT'0 YHUCTIEHHOTO PelIeHNUS;

pa3pabaThiBaTh aITOPUTMEL ¥ TPOTPAMMEIL [JISI PELIeHUS BEIYMCIUTEIBHEIX 3alay, YUUTHIBAS
HE00XOAUMYI0 TOYHOCTH ITONTy4aeMoro pes3yiIbTaTa.

UmeTts HpaKTI/I‘{eCKI/IfI OTIBIT: 0OOCHOBHIBATh BbI60p METOOOJIOTUH U CPENCTB pa3pa60TKH
IIPOTrPaMMHOT' 0 obecreueHus

IIK 5.1 CoBupath UCXONHEIE HaHHEIE I Pa3pab0TKY IPOEKTHOM JOKYMEHTAIUY Ha NHPOPMalXOHHYIO
CUCTEMY

3HaTh: OCHOBHEIE MOZE/IM [TOCTPOEHUS UHGOPMAIIMOHHEIX CUCTEM, UX CTPYKTYPY, 0COOEHHOCTH U
00/1aCTH TPUMEHEHHUS.

MEeTO[bl XPaHEHUS YUCETT B TaMATH 3JIEKTPOHHO-BRIYHCIIUTEILHOM MaIluHE (Hanee - 3BM) u nelcTBus
HaJ HUMWY, OLIeHKY TOYHOCTH BEIYUCIICHUH.

METO[E! pellleHUs OCHOBHEIX MaTeMaTHUYEeCKUX 3a/iad - MHTEIPUPOBaHud, fuddepeHIUpOBaHus,
pellleHus NUHEeNHEIX U TPaHCIeHIeHTHEX YPaBHEHUN U CUCTeM YPaBHEHUY C IOMOIIB0 OBM.

YMeTh: IPOBOOUTE aHAIN3 IPEAMETHOM 06/1acTH;

KCII0JIb30BaTh OCHOBHEIE UHCJIEHHEIE METONE PellleHUs MaTeMaTUIeCKuX 3afad.

BEIOMPATH ONTUMAJIBHEIN YHUCIIEHHEIM METOT 71l PEIeHUs IOCTaBIeHHOM 3a0ayvy;

naBaTh MaTeMaTHYeCKUe XapaKTePUCTUKY TOUHOCTY UCXOOHOU MHGOPMAaluy U OlleHUBATh TOUHOCTh
IIOJTy4eHHOI'0 YUCIEHHOT0 PelIeHUs;

pa3pabaThiBaTh aITOPUTMEL ¥ IPOTPAMMEL [JIS PEILIeHNS BEYUCIUTEIBHEIX 3aiay, YUUTHBASA
HE00XOIUMYI0 TOYHOCTH [10JTy4aeMoro pe3ysIbTaTa.

ViMeTh IpaKTUYECKUI ONBIT: aHAIU3UPOBATh IPEIMETHYI0 00J1aCTh

B pe3ynbTaTe 0CBOEHHS MHUCHHUIUIMHBI 00YYAOIIHHCS B 00IIeM [0 TUCHHUIUIHHE T0/IKeH

3HaTh:

- QJITOPUTMHI BHIIIOJIHEHUS paboT B MpoheCcCHOHATIbHOM U CMEXKHEIX 00J1acTAX;

- MeTOJbl XpaHeHUs 4YuCes B NaMATH 3JIeKTPOHHO-BHYMCIUTENbHON MamuHE (manee - 9BM) u
Oe’CTBUS Hall HUIMHU, OL[eHKY TOUHOCTY BEIYUCIIEHUH.

- MEeTO[Hl PelleHUs OCHOBHHBIX MaTeMaTHUeCKUX 3afiay - UHTerpupoBaHusd, guddepeHIUpPOBaHUS,
pellleHus NTUHEVHBIX ¥ TPAHCIEHOEHTHEIX YPaBHEHNY U CUCTEM ypaBHEHHUY C OMOLIpI0 DBM.

- IpUEMEI CTPYKTYpUPOBaHus nHbopMauny; hopMaT ohopMIIeHN Pe3yIbTaTOB [I0MCKa NHPOPMAIuY;

- MeTOJbl pelleHus OCHOBHEIX MaTeMaTU4eCKHUX 3afjad - UHTerpupoBaHus, fuddepeHUNpOBaHUS,
pellleHus NUHEeNHBIX ¥ TPaHCIIeHIEeHTHEX YPaBHEHUM U CUCTEeM YPaBHEHUY C IOMOIIBI0 OBM.

- OCHOBHBIE METOIH CPABHUTEIBHOTO aHa/Iv3a IPOrPaMMHEIX IPOLYKTOB U CPELCTB Pa3paboTKU.

- OCHOBHEIE MOZENY ITOCTPOEeHUS NHGOPMALMOHHEIX CUCTEM, UX CTPYKTYPY, 0COOEHHOCTH U 061acTu
IIpUMeHEeHUS.

Ymers:

- Pacmo3HaBaTh 3aady u/wix IpodieMy B IpodeCcCHOHATBHOM H/UIY COIUATbHOM KOHTEKCTE;

- UCII0JIb30BaTh OCHOBHEIE YHMCJIEHHEIE METOME PellleHUs MaTeMaTU4eCKuX 3afay.

- BHIOMPATh ONTUMAJIbHEIM YUCIIEHHBIM METOT IS PEIEHNUS TOCTABIEHHON 3alayl;

- JaBaTb MaTeMaTHYeCKUe XapaKTePUCTUKU TOYHOCTU UCXOOHOU MHGOPMAaIUH U OleHUBATh TOYHOCTh
TIOJIyYEHHOT'0 YKUCJIEHHOT O PEIIeHUs;

- pa3pabaThBaTh ANTOPUTMEL U IPOrPaMMBbl [JI PEUIeHUS BHYUCIUTENBHEIX 3ajayd, YUUTHIBAS
Heo0X0OUMYI0 TOYHOCTE I10JIy4aeMoro pe3ybTarTa.

- CTPYKTYpHUDOBaTh NOJyYaeMylo HHPOPMAUMIO; BHAENATh Hanbolee 3HAYUMOE B IepedHe
nHpOpPMAIUH;

- IPOBOLUTL CPABHUTENILHBIYA aHaIN3 IPOTPAMMHEIX IPOLYKTOB;

- IPOBOAUTE aHAIN3 IPEIMETHON 001acTy;

- pa3pabaTHBaTh AJTOPUTMEL U IPOTPAMMBEl [JIS PEIIeHUS BHYUCIUTENBHEIX 3afad, YUUTHIBAS



He0OX0JUMYI0 TOUHOCTH II0JIy4aeMoro pe3yibTara.
VIMeTh IPaKTUYECKUIi OIIBIT:
- 000CHOBEIBAThH BEIOOP METOMOJIOTUY U CPELCTB Pa3paboTKU IPOrpaMMHOr0 00ecieYeHus
- aHAJIU3UPOBATH TPEIMETHYI0 06/1acTh

2. CTpyKTypa H conepKaHHe THCIHIUTHHBI

2.1 O0beM IUCOHMIIMHBI M BUOBI Y4e0HOH padoThI

BrimonHeHVe WHOWBUAYAIbHHEIX 3afaHuil 1m0 TeMe "IIpubnmKEHHEE
pemienus anre0panyecKux U TPAHCLEHIEHTHHIX ypaBHEHUH"

@ 6 KonnuyecTBo yacoB

opMa 00y4eHHUsI

pMa 0oy 00 30 | 030

Kypc 2 / Cemectp 3

0O0BbeM TUCHUIIIMHEBI 72

B TOM YHCJIE:

/feKyuu, ypoKu 34

nabopamopHbsle pabombol

npakmuyeckue 3aHAmMuA 18

Koncynbramuu 6

CamocrosTenbHas paboTta 8

[TpoMexKyTO4YHAas aTTeCTalus 6

WupuBuayanbHOe TPOEKTUPOBAHNE

dopMa NPOMeKYTOYHOH aTTeCTAlHH 9K3aMeH

2.2 TeMaTHYECKHH IUIaH U CONEepPXKaHHUE TUCIUILTHHBI

HaumenoBaunue TeMm wu|Comepxanue yduebHOro MaTepuana u ¢GopMu opraHusanuu(O6mvem

pa3nenos LOesaTenbHOCTU B Yacax
00yJaroIXCst

Tema 1. D1eMeHTH TeOpHU|IIeMEHTHI TEOPHH IOr PEIIHOCTEH 7

HOTPeIIHOCTer 1. WcTouHUKHN ¥ Kjlaccubukalus DOTpemHOCTeN pe3ynbraTtald
YUCJIEHHOTO DPeIleHus 3afaul.
B TOM 4MClIe IPAaKTHYECKHUX 3aHATHH 2
[IpakTuueckoe 3aHATAE 1. BeIuuCneHNe IOTPEIIHOCTEN PE3yIbTaTOB|2
apupMeTHYECKUX JeHUCTBHUH Haf MPUOTHKEHHEIMYA YUCITAMH.
CamocTrosiTenbHasi padoTa 00y4aIOIHUXCS 1
BrimonHeHNe MHOVBUIYaANbHLIX 3afaHUM 10 TeMe "JDJIeMEeHTH TeOPHUU
TorpemrHocTen”

Tema 2. IIpubnuxénunie|[IpudIHKEHHBIC PpelIeHHsI aJiredpandecKHX U TPaHCIeHIeHTHhIX|12

pelneHus: anreGpanyecKuX|ypaBHEeHHH

U  TPAHCHEHNOEHTHRIX|] [locTaHOBKA 3afadd JOKaIW3anuu KopHeH. YucieHHBIE MeTONEI(G

YpaBHEHUH pelleHus ypaBHEHUN.
B TOM uYHCIe IPaKTHYECKUX 3aHATHH 4
[IpakTuyeckoe 3aHsTHe 2. Pemenue anrebpaumveckux uld
TPAHCLEHAEHTHHX YpaBHEeHUM METOMOM IOJIOBUHHOTO HENeHUs U
MeTOfIOM uTepalui. PemeHue anrefpandyecKux ¥ TPaHCUEHIEHTHHIX
ypaBHEHUYU METOaMU XOPJ U KacaTeJIbHBIX.
CamocTrosiTenbHasi padoTa 00y4aIOIUXCS 2




Tema 3. PemeHue cucreMm
TTUHEWHBIX anre6panyecKux
ypaBHEHUU

PelieHue CHCTEM JIMHEHHBIX ajIre0panyecKuX ypaBHEeHUH 12
1. Metogp T'aycca. MeTop utepanuii pemesus CJIAY. Metop 3eligens. (6
B TOM uHCIe IPAKTHYECKHX 3aHATHH 4

[IpakTuuyeckoe 3aHaTue 3. Pemenue cucTteM NUHENHBEIX ypaBHEHUU
IpUONTHKEHHEIMA METOAMH.

[TpakTudeckoe 3aHATHE 4. Pelenne cuCTeM HENUMHEUHHBIX YPaBHEHHUH
MeTozoM HeloToHa

CaMocTosiTeIbHasi padoTa 00y4aroIuxcs
BrimonHeHVe MHOWBUOYaANbHBIX 3alaHUM 110 TeMe "PellleHHe CUCTEM
JTUHEWHHIX anrebpanyeckux ypaBHeHUH"

Tema 4.
WHTepnonupoBaHUe H
3KCTpamnojlupoBaHUe
[I)8:0:9107871

HHTepnoMpoBaHHe U IKCTPANOIHpPOBaHHe QYHKIHH

14

1. VMHTepnONsAUUOHHEYN MHOTO4YNeH JlarpaHxka. HTepHoONnsAnUOHHEIE
dbopmyns HeoToHa.

4

2. HTepnOonupoBaHue CIalHaMU.

~

B TOM 4HCIe IPAKTHYECKHX 3aHSITHH

[TpakTuyeckoe 3aHsATHE 5. COCTaBNeHUE UHTEPIONSIIIUOHHEIX GOPMYT
Jlarpanxa, HeoToHA

[IpakTuyeckoe 3aHsATHe 6. [IpuMeHeHHe MeTOoJa HAWMMEHbBIINX
KBaApaToB [JId HaXOXK[OEHHUS ITapaMeTPOB JUHEWHOW U HEeNHHENHOU
3aBHCUMOCTH

CamocTosiTesIbHasi padoTa 00y4aromuxcsa
BrinonHeHNne MHAMBUAYAIbHEIX 3alaHuil 10 TeMe " VHTepnonupoBanue
¥ 9KCTpanoaupoBanue GyHKIH"

pemieHre OOBIKHOBEHHBIX
nubdepeHIUATbHB X
ypaBHEHUU

ypaBHeHHH

Tema 5. YucnenHoe|YucieHHOe HHTETPHUPOBaHHUE 9
HHTErPHPOBAHUE 1. ®opmyne HeioToHa - KoTeca: MeTOIB! IIPSIMOYTOBHUKOB, TpaIeluii, |4
mapabort.
2. UnTerpupoBanue ¢ momoisio hopmyn [aycca. 2
B TOM uHCIe IPAaKTHYECKHX 3aHATHH
[IpakTudeckoe 3aHATHE 7. BHIYHUCIIEHHEe WHTErpajoB MeTOZaMu|2
YUCJIEHHOTO MHTETPUPOBAHUS.
CaMocTosiTeIbHasi padoTa 00y4aroInuXCs 1
BrnonHeHue MHOWBUAYAIbHHIX 3afaHUU [0 TeMe " YucieHHOe
WHTErpupoBaHue"
Tema 6. YucnenHoe|/YucIeHHOe pelieHHe OOLIKHOBEHHBLIX muddepeHIHaNbLHBIX|7

1. Metop Jiinepa. YTouHEHHas cxeMa Jiyiepa.

2. Metog Pysre - Kyrra.

B TOM uHCIe IPAaKTHYECKHUX 3aHATHH

[TpakTrudeckoe 3aHATHe 8. [IpuMeHeHUe YUCIIEHHEIX METOHLOB OJIg
pemnerus guddepeHnranbHEX YPaBHEHUN.

NN

CaMocTosiTe/IbHasi padoTa 00y4aloIuxcs
BrimonHeHne HHOWBUAyaAbHBIX 3agaHuil 10 TeMe "HUCIIeHHOe pelleHne
OOLIKHOBEHHBIX AU depeHraNbHbIX YpaBHEHUN"

Koncyneranuu 6
IIpoMexKyTOYHas arTecTanus B popMe 3K3aMeHa 6
Bcero: 72

3 MarepHaIbHO-TeXHHYECKOEe U YUeOHO-MeToIHIecKoe obdecieueHne TUCIUIUTHHBI (MO Is1)

3.1 CnenuaibHbIe IOMEIIEHHsI IJI pea/Ii3allHH MPOrpaMMbI

Kabuner «MaTeMaTHYeCKHe AUCIHUIIIMHBI», OCHAIIEHHHH 000PYHOBAHHEM U TEXHUYE-CKUMU

CpefcTBaMu O0y4eHHUs:

- pabodee MeCTO IIpelofaBaTes;
- I0Cafi0YHble MeCcTa 00yJaromuxcs (110 KOIN4eCTBY 00yJaromuxcs);




- yueOHbIE HarIsIAHBIE TOCOOUMS (TabG b, TTAKATEI);

- TEMaTUYEeCKYe MANKK OJUIAKTHUYEeCKUX MaTEPUaJIOB;

- KOMIIJIEKT y4eOHO-MeTOONYEeCKON TOKyMEeHTallUY;

- KOMITIEKT Y4eOHUKOB (yueOHEIX TOCOOUit) IO KOTUYECTBY 06ydaromuxCs.
TexHMYECKHE CPECTBA 00YUEHUS:

- KOMITBIOTED C JIUIIEH3NOHHLIM IPOTPAMMHLIM 06€CIIeYeHUuEM;

- MyJIbTUMEINATIPOEKTOD;

- KaJIbKyJISITOPHL.

3.2 UadpopManuoHHOE 0OecIeYeHHE peaTn3alHi MPOrPaMMbI

3.2.1 OcHoBHas nIuTEpaTypa

1. Konpmaes, B. [I. YucneHHble METOE ¥ TPOTpAaMMUpPOBaHue : YuebHoe mocobue / B. [1. Kongaes, JI. T
larapuna. - Mocksa : HU] UHOPA-M, 2025. - 336 c. - ISBN 978-5-8199-0779-5. - URL:

https://znanium.ru/catalog/document?id=449087 (maTa obpammenus: 25.04.2025). - TeKCT : 3MeKTPOHHKIH.

3.2.2 [lononHHUTE/IbHAsA IUTEpaTypa

1. Boponuosa, H. B. YucneHHbIE METONE B IPOTpaMMUpOBaHuy : yuebHoe mocobue mys CITO / H. B.
Bopowurosa, T. H. Eropymkuna, [I. Y. dxymun. — 2-e u3g. — Capartos, Mocksa : IIpodobpazoBanue, At [1u
Ap Mepgua, 2024. — 125 c. — ISBN 978-5-4488-1973-5, 978-5-4497-2867-8. — TekcCT : 3MeKTPOHHHH //
OneKTpPOHHHIM pecypc nudpoBoit obpasoBaTenvHoi cpeabl CIIO PROFo6pa3oBanue : [cadit]. — URL:
https://profspo.ru/books/138341 (mata obpamenus: 12.04.2024). — PexuM [JOCTyma: AN aBTOPHU3HUP.
TIOIb30BaTENen

2. [Tumenos, B. I'. Yucnennsie Metofel. B 2 wacTsx. Y. 1 : yue6Hoe mocobue ams CITO / B. I'. [TuMeHOB ;
mop pegaknued FO. A. Menennoso#t. — 3-e u3n. — Caparos, EkatepunOypr : IIpodhobpa3oBanue, YpaabCKun
dbenmepanpubl yHUBepcutet, 2024. — 111 ¢. — ISBN 978-5-4488-0398-7, 978-5-7996-2919-9. — TexkcT :
3JIEKTPOHHHEIH // DNEKTPOHHBIN pecypc nudpoBoit o6pa3oBaTenbHou cpensl CIIO PROFoOpa3oBanue : [cauT].
— URL: https://profspo.ru/books/139655 (maTa obparenus: 23.05.2024). — PexuM gocTyma: Ojsi aBTOPU3UP.
TI0JIb30BaTene

3. [Mumenos, B. I'. YucneHHble MeTOxH. B 2 wacTax. Y. 2 : yue6Hoe mocobue mis CITIO / B. T'. [TumMeHOB,
A. B. JloxHUKOB ; mof pemakuuein }0. A. MeneHnnoBo#. — 3-e usn. — CapaToB, EXaTepuHOypT :
ITpodobpa3oBanue, Ypanbckuii hegepanbHbiil yHUBEPCUTET, 2024, — 105 ¢. — ISBN 978-5-4488-0399-4, 978-
5-7996-2894-9. — TekCT : 9MIEKTPOHHEIM // DNEKTPOHHEIN pecypc nuppoBoi obpasoBaTenbHOl cpemel CIIO
PROFo6pa3oBanue : [caiiT]. — URL: https://profspo.ru/books/139656 (mata obpamenus: 23.05.2024). —
PexuM mocTyma: [jisi aBTOPU3UP. TOTb30BaTeNein

3.2.3 MeTonudeckas JTUTepaTypa

1. UncrneHHbIE METOOH : METOOUYECKHE MaTEPHaIH A obydarommxcs crmenuansroctyd CIT0 09.02.07
HHopMaIMOHHbE CUCTEME U TPOTPaMMUPOBaHNEe 0YHOM (HopMEl 00y4ueHus / Ky30acckuil rocyiapCTBEHHBIN
TexHuueckui yauBepcutet uM. T. ®. I'opbauesa ; Kadenpa matemaruku, coctaButens: E. H. I'pubaHoB. -
Kemeposo : Ky3I'TY, 2024. - 1 ¢aiin (1316 K6). - URL: http://library.kuzstu.ru/meto.php?n=10833 (maTa
obparmenust: 25.04.2025). - TeKCT : 37IEKTPOHHBIH.

3.2.4 HTEpHET pecypcChl

1. OdunmanpHbI caT Ky36accKoro rocyapCTBEHHOT0 TEXHUYECKOT0 YyHUBepcuTeTa uMenu T.0. ['opbayuesa.
[3nexTponHEH pecypcl. - Pexxum moctyma: www.kuzstu.ru, cBOGOIHEIH. - 3aTyl. C 9KpaHa.

2. JNeKTPOHHEIE OMOIHOTEUHEIE CHCTEMEL:

- VHuBepcureTckas OubnuoTeka oHJaWH [JIeKTpOHHHHU pecypcl. - Pexum pgocTyma:
www.biblioclub.ru;

- Jlans [9nekTpoHHBIN pecypcl. - Pexxum moctyma: http://e.lanbook.com , cBobomHEI. - 3ari. ¢ 9KpaHa.

- OnexTpoHHO-6MONMMOTEYHAS CcHCTeMa Znanium.com [ONeKTPOHHBIN pecypc]. - PexxuM mocTyma:
https://znanium.com, cBoGOgHEIH. - 3aTl. C 9KpaHa.

- JnmeKTpoHHAs OMONMOTEKa M3maTeNbCcTBa HOpalT [IMeKTPOHHEIM pecypc]. - Pexum pmocTyma:
https://biblio-online.ru/catalog/spo, cBoGogHEIH. - 3arl. ¢ 9KpaHa.


https://znanium.ru/catalog/document?id=449087
https://profspo.ru/books/138341
https://profspo.ru/books/139655
https://profspo.ru/books/139656
http://library.kuzstu.ru/meto.php?n=10833

3. MaremaTtuueckuil nopran. [D1eKTpoHHHH pecypc]. - Pexum pocrtyna: http://mathportal.net/
CBOOOTHEIN. - 3aTJl. C 9KpaHa.

4. OpraHd3anus CaMOCTOSITeTbHOH PabdoThI 00yYarOIIHXCS

CamocrosiTenbHag pabora o6y4alomuxcs OCyLlecTBIsgeTcs B 06beMe, YCTAaHOBIEHHOM B pasfelie 2
HaCTOSIIe! TPOrpaMMbl AUCIUIIINHEL (MOIYIIS).
Onst camocTosTenbHONW pPaboTH 00y4armUXCs IPENYCMOTPEHH CIeUWallbHEIE NOMEIIeHHUs,
OCHallleHHHE KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO NOOKNIOYEHHUS K HHGOPMAIUOHHO-
TEJIEeKOMMYHUKAIIMOHHON ceTn "WHTepHeT" ¢ ofecredyeHNEeM [OCTyNa B 3JEKTPOHHYI MHOOPMAIMOHHO-
obpa3oBaTenbHyI0 cpeny Ky3l'TY.

5. ®0HI OLEHOYHBIX CpencCTB [OJisd IPOBeJEeHHusI TEKylniero KOHTPOJs, HpOMG)KyTO'-IHOﬁ
aTTeCTalluu 06yqa101unxca II0 THCITHUIIVTHHE

5.1 IMacmopt (poHOA OIEHOYHBIX CPEICTB

Ne

HauMeHOBaHHUe pa3pmenoB
UCIIUIIIAHEL

ComepxaHue
pasmena

(TeMBI)

Kon
KOMITETEHIIUY

3HaHUSA, YMEHUs, TPaKTUYeCKUN
ONBIT, HeOoOXOmUMEIE [N
bopMuUpOBaHUSA

COOTBETCTBYIOIIEH KOMIIETEHIUN

dopma TEeKyIllero
KOHTPOJIS 3HAHUH,
YMEHU, TPAKTHIECKOTO
OmbITa, HEOOXOMUMBIX|
onsi  GopMHUDPOBAHHUSA
COOTBETCTByHOI[eH
KOMIIETEHIHH




—

Tema 1. 1eMeHTH TEOpUUR

HcToYyHUKH u

IOTPeIIHOCTeH Knaccuburaumusa
OTPENIHOCTed pe3ynbTaTa
YHUCIEHHOTO0 pPeIleHus
3a/lavuu.
2 [Tema 2. IlpubGnuxénuee|llocTaHOBKA 3agayvyu
pemieHus anrebpavyecKUx|moKanu3anuud KOPHEH.
u TpaHCUEeHOeHTHHX|[YUCTeHHE € MEeTO b

VpaBHEHUN

pelleHNsT YpaBHEHUH.

Tema 3. Pemenue cucrem
TUHEHHBIX anre0pandecKux
ypaBHEHUH

Meton Taycca. Mertofp
utepauuil pemenus CJIAY.
Mertopq 3edpmens.

TeMa

4. WHTepmonupoBaHUe H
9KCTpPaNoJIUpOBaHUE
byHRUUN

VNHTepHnoOnNsAOUOHHB U
MHOTO4YNeH JlarpaHxa.
VUHTepHnONSAUOHHEE
bopMynH HrioTOHA.
VHHTepnonupoBaHUue
cnjmaHaMu.

Tema 5. 4YucneHHOe
VWHTETPUPOBaHUE

Qopmyne HpoTOHA -
KoTeca: METO/H
NPSIMOYTONBHUKOB,
Tpamenuii, mapaboil.

HHTerpupoBaHue c
momomibio popmyn I'aycca.

Tema 6. YucneHHOe
pelieHre OOGHIKHOBEHHBIX
nudpbepeHIHANbHBX
YpaBHEHUH

MerTopn J#nepa.
YTouHEHHAs cxeMa Jiepa.
Mertop PyHre - Kytra.

OK1,2
MK 3.4
IK5.1

3HaHUs:
- OCHOBHEIE MEeTOJ[H
CPaBHUTEIHHOTO aHaNu3a,

NpOrpaMMHBIX INIPOAYKTOB H
CPEenCTB Pa3paboTKu.

- METOJB XPaHEHHUS YHUCEN B
namMsATH 3NMEeKTPOHHO-
BBIYMCIIMTENIBHOM MaIllHHH (fanee
- 9BM) u pgeiicTBUS HAO HUMH,
OLIEHKY TOYHOCTY BEIYUCIIEHUN.

- MeTOJhl pelIeHUs OCHOBHHIX
MaTeMaTH4YeCKUX 3agay -
MHTETrpUpPpOBAHUSL,
ouddepeHIUPOBAHUS, pelIeHus
JNIUHENHBIX U TPAHCLEHJEeHTHHIX|
ypaBHEHUN U CUCTEM ypaBHEHUM
C nomotso OBM.

- QITOPUTMEL BHIIONHEHUS paboT
B IpoeCCHOHANBHON U CMEKHBIX
006J1aCTaAX;

- TIpUeMBl CTPYKTyPUDPOBAHUSA
nHboOpManuu; bopmart
o opMITeHNS Pe3yNIbTaToB IIOUCKA
nHGOPMaLKy;

- MeTOfbl pelleHUus OCHOBHBHIX
MaTeMaTH4YeCKUX 3afgad
MHTETrpUpPpOBAHUSL,
nuddepeHINPOBAHUS, pelleHus
NUHENHBIX U TPaHCLEH[EeHTHHIX|
ypaBHEHUH U CUCTEM YpPaBHEHUM
C moMo1so OBM.

- OCHOBHEIE MOZIeNId IIOCTPOEHHS
nHGOPMAIMOHHEIX CHUCTEM, HX

CTPYKTYPy, OCOOEHHOCTH H
00/1acTH TPUMEHEHUS.
YMeHus:

- IOPOBOOUTH CPaBHUTEJbHHN
aHaJIM3 IPOrPaMMHBIX IIPOAYKTOB;
- HCIONb30BaTh OCHOBHEE
YUCIIEHHBIE METOAE peIIeHUS
MaTeMaTU4YeCcKUx 3afjad.

- BHOUpaTh ONTHMAJNBHHH
YLCIIeHHBIN MeTOf AJI pelleHus
[IOCTaBJICHHOH 3afavy;

- [aBaThb MaTeMaTH4YeCKue
XapaKTEPUCTHKH TOYHOCTH
WCXOfHOW wHHbOpPMAIUU U
OleHUBATH TOYHOCTH
MOJIy4eHHOTO  YHCJIEeHHOTO
peLIeHNsT;

- pa3pabaTeBaTh aIrOPUTMH U
nporpaMMB [JId peIleHHus

BEIUMCIIHUTEIbHBIX 3afad,
y4UTHIBAS HEO00XOAUMYIO
TOYHOCTH HOJy4aeMoTro
pe3ynbTaTa

- pacmo3HaBaTh 3afady HU/UIH
npo6i1eMy B mpodeccrHoHaNIbHOM
VI/UITH COITMATBbHOM KOHTEKCTE;

- CTPYKTYPHPOBATh IIOIy4aeMyio
HHGODPMALUIO; BHIOENSATH
Haunbojiee 3HAYUMOE B IepeyHe
nHGOpPMaIUy;

- IPOBOLUTH aHANU3 IPEeAMeTHON
obracTy;

- paspabaThBaTh anrOPUTMEL U
NpOTrpaMMHE [Jis peEIIeHHus

BEIUMCJIUTEIbHBIX 3afad,
y4UTHIBAS HEO0O0XORUMYIO
TOYHOCTH HOJy4aeMoro
pe3ynbTaTa

VIMeThb IPaKTHYECKHUH OIBIT:

- o000CHOBHBaTh BHOGOD
METONONOTHH H CPENCTB
pa3paboTKX IPOTrpaMMHOTO
obecredeHust

- aHAJIM3UPOBATh IPeJMETHYIO
067macTe

Ompoc 1m0 KOHTPOJILHEIM
BOIIpOCaM, pelleHHe
3afay.

Onpoc 1Mo KOHTPOJIBLHEIM|
BOIIpOCAM, DpelleHUe
3apay.

"|Ompoc Mo KOHTPONLHEIM

BOIpocCaM,
3amay.

pelieHue

Ompoc 1m0 KOHTPOJIBbHBIM
BOIIpOCAM, DpelleHHe
3agay.

Onpoc 10 KOHTPOJIbHBIM
BOIIPOCAM, pelleHHe
3afad.

Ompoc 0 KOHTPONILHEIM
BOIIPOCAaM, pelleHue
3afay.




5.2.1 OneHouyHbI€e CpeICTBa IIPHU TeKyleM KOHTPOJIe

Onss TeKyumero KOHTPOJIS IO TeMaM NUCIUIIHHE KHCIONb3yeTCd OIPOC B YCTHOH u
MHUChbMEHHON (opMax, MHUChbMEeHHbIe 3afaHus.
[Tpu mpOBeeHUH TEKYIIET0 KOHTPOJS CTYAeHTY OyHeT 3aflaH OfWH BOMPOC U IIPEAIOKEHO BHITONMHUTH [ABa
3a7aHus.

1. Metop l'aycca pemenus CucTeM JTMHEWHEIX YPaBHEHUN.
2. Halitu peuieHue ypaBHeHUsI MeTofoM HbioToHa.
3. BoiuucnuTh 3HaYEHUe OIpefie]IeHHOT0 UHTerpasa no ¢gopmyse HreioToHa - KoTeca.

5.2.2 OneHoYHbIE CPECTBA IMPH MPOMEXKYTOYHOM aTTeCTalliu

B ¢opMoli IpPOMeXYTOUHOU aTTeCTAal[UU SABIASETCS 9JK3aMeH. B mpomecce aTrecrauuu
ompepnenseTcs cHOPMUPOBAHHOCTL OBIIMX KOMIIETEHIINN, 0003HAUYeHHHEIX B paboueil mporpamme.

[TpuMepHEIE BOIPOCH K 9K3aMeHY.

. PemmuTh anre6panyeckoe ypaBHEHHE METOOOM XOPA.

. PemmmTh anrebpanyeckoe ypaBHEHHE METOOOM KacCaTeNbHbIX.

. PemuTh anrebpanyeckoe ypaBHEHHE METOIOM ITPo0 ¥ METOHOM IIPOCTOM UTEPAIMH.

. PemuTh anrebpanyeckoe ypaBHEHHE METONOM IIPOCTOM UTEPALUH.

. PemuTh cucTeMy NMMHEHHLIX anre6pandyecKux ypaBHeHuH MeTogoM "aycca.

. PemuTh cucTeMy NMMHEHHLIX anre6pandyecKux YPaBHEHMH METOOM UTePaLui.

. Pemuth cucTeMy MMHEHHLIX anrebpandyecKuxX ypaBHEHUH MeTOIOM 3eiaers.

. Haiity napamMeTpsl TMHEWHON 3aBUCHMOCTH METOJIOM HaUMEHBIINX KBapaToOB.

. Ha¥iTu mapameTphsl HeMMHENHON 3aBUCUMOCTY METOJIOM HaMMEHBIINX KBAIPaTOB.

. Ha¥iTu ompeqeneHHbIH UHTETPANT METOIOM TIPSIMOYTOTbHUKOB.

. Haiitu onpeneneHHEIl HHTErpal METOAOM Tpalelui.

. Havitu onpepieneHHbIN HHTErpal MeTogqoM CUMIICOHA.

. Pemuth 06EIKHOBEHHOE AU GEPEHIMANbHOE YPaBHEHNE TIEPBOTO IIOPSIAKA METOHOM Jiiiepa u PyHre-
Kyrra.
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5.2.3 MeTonuuecKkne MaTepHasbl, ONpeae/IAioliie NPoneIypPsl OeHHBAHU 3HAaHUH, YMEHHH,
NMPAKTHYECKOr0 ONBITA AesiTe/IbHOCTH, XapaKTepPU3yIoniue 3Tanbl (JOPMUPOBAHHUS KOMIIETEHIIHIH

Tekymmii KOHTPOJIb
[Tpu mpoBemEHUWU TEKYWETO0 KOHTPOJS MO OUCHUIUIMHE 00ydamouInecs IPefCTaBISI0T MPEIOfaBaTeio
3afaHus Ha KaXOoM IIPaKTU4YeCKOM 3aHATUM. [IpenopaBaTesb aHANU3UDYeT COfepXKaHue NpPefCTaBIeHHbIX
paboT, mocyIe Yero OIeHUBAET JOCTUTHYTHIA PE3YIbTAT. YCTHEIN OIPOC MPOBOJUTCS Ha KaXkKAOM 3aHATHH.
Kputepuu ouenuBanus:

90...100 6anmoB - Tpu MPABUIILHOM ¥ ITOJTHOM OTBETE Ha JIBa BOIIPOCA;

80...89 6asIoB - mpy IPaBUJILHOM ¥ ITOJIHOM OTBETE HA OUH U3 BOIIPOCOB ¥ MIPABUJIFHOM, HO HE IIOJTHOM
OTBETE Ha JPYro¥ U3 BOIIPOCOB;

60...79 6anioB - Py IPaBUILHOM M HEIIOIHOM OTBeTe Ha [Ba BOIIPOCA WU IIPaBUILHOM M ITOJTHOM OTBETE
TOJILKO HA OJMH U3 BOIIPOCOB;

0...60 6anoB - mp¥ MPaBUIBHOM U HEIIOJTHOM OTBETe TOJILKO Ha ONMH U3 BOIPOCOB; IPH OTCYTCTBUU
IPABUJIbHEIX OTBETOB Ha BOIIPOCHI.

KonuuectBo 6anmos|0...59|60...79(80...89(90...100
[ITxana oeHUBaHUI|2 3 4 5
Ilo TpoOMexXyTOUYHON aTTeCTallu¥ OOMyCKalTcs 00ydalolluecs, BHIIOTHUBIIME BCe TpebOOBaHUS
TEKYIIEero KOHTPOJIS.
9K3aMeH
HHCcTpyMeHTOM u3MepeHus: CQOpMUPOBAaHHOCTH KOMIIETEHIIMHN Ha 9K3aMeHe SIBJIAETCS YCTHBIM OTBET Ha OOUH
BOIIPOC U BHIIOJIHEHUE 4 3afjaHuil, a TakXKe Hajaugue 3ayeTa 10 KaXkXOoW eqUHUIlE TEKYIero KOHTPOJIS.
Kputepuu ouenuBanus:




90...100 6asnnoB - Tpu IPABUJILHOM U IIOJIHOM OTBETE Ha BOIIPOC, IIPABUIBHOM BHIIOJIHEHUY BCEX 3afIaHUN;
80...89 6annoB - Mpu MPABUILHOM U ITOJTHOM OTBETE Ha BOIPOC, TPABUIILHOM BHITOTHEHUH TPeX 3aflaHul;
60...79 6asIoB - IpY HEMOJIHOM OTBETE Ha BOIIPOC, IPAaBUILHOM BEIIIOJIHEHNY He MEHee OBYX 3alaHul;
0...59 6anoB - IpU HETIOJTHOM OTBETE Ha BOIIPOC, IIPABUIILHO BHITOJTHEHO MEHEE IBYX 3aJaHui.

KomuuectBo 6amnos|0...59(60...79|80...89(90...100

[MIxana oreHUBaHUSI|2 3 4 5

6. Uable cBegeHus U (MIM) MaTepHaIbl

HpI/I OCyLIeCTBJIEHUHU O6pa30BaTeJ’ILHOFO IIpomecCa NPUMEHAKTCA ClIenyroliue 06pa30BaTeJ’[bHHe
TEXHOJIOTHHU:
- TDAQAULIMOHHAA C UCIIOJIb30BaHKMEM COBPEMEHHBIX TEXHUYECKUX CPENnCTB.
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