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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

[enbro 0OCBOEHUS AUCUHUIUINHBI SBISETCS POPMUPOBAHUE CIACAYIOIUX KOMITETECHIIUI:

OIIK-2 Cnoco0eH HaxoOAWTh WM CO3AaBaTh, AHAIM3UPOBATH, PEAJTH3OBHIBATH
OpPOrpaMMHO U HCIOJIb30BaTh Ha MPAKTUKE COBPEMEHHBIH MaTeMaTH4ecKHil ammapar,
MaTeMaTUYECKUEe MOJEIM M aIrOpPUTMbI, B TOM 4HCIE C I[PUMEHEHHUEM COBPEMEHHBIX
BBIUMCIUTENBHBIX CHUCTEM B HAay4YHO-HCCIEAOBATEIbCKOM U (MJIM) OMBITHO-KOHCTPYKTOPCKOM
JESATEIBHOCTH B PA3JIMYHbIX 00JaCTSIX TEXHUKH, ECTECTBO3HAHUS, SJKOHOMUKH U YIIPABJICHHUS.

OIIK-3 CrocobeH uCIonbpb30BaTh METO/BI (PU3HUECKOTO0 MOJACIUPOBAHUS, COBPEMEHHOE
HKCIEPUMEHTAIbHOE 000PYI0BaHNE WM CIIEHUAIN3UPOBAHHOE MPOrpaMMHOE obecrieueHue 1is
MPOBEJICHUS BBIYUCIUTEIbHBIX SKCIIEPUMEHTOB B PO(HECCHOHATILHOM e TEIbHOCTH.

OIIK-7 Cmnocoben pa3pa0aTbiBaTh aJITOPUTMBI M KOMIIBIOTEPHBIE IPOTPaMMBbI,
MPUTOJIHBIE JIsl TPAKTUYECKOTO MPUMEHEHHS.

Pe3ynbraramMu 0CBOEHUS IMCLUUIUIMHBI SBIISIOTCS CIEIYIOIINE UHAUKATOPBI JOCTHKEHUS
KOMIIETECHIINH:

HOIIK 2.1 HWcnonb3yer METOAbI MOCTPOCHUS M aHAIM3a MAaTeMaTHYEeCKUX MOCNeH B
3aJja4ax eCTeCTBO3HAHUS, TEXHUKE, JKOHOMUKE U YIIPABJICHUU

NOIIK 2.2 JlemoHCTpUpPYET YMEHUE IPUMEHATh HAa IPAKTUKE MAaTEMATUYECKUE MOJIEIH U
KOMIIBIOTEPHBIE TEXHOJIOTMH (B TOM YHUCJIE C MPUMEHEHHEM MHOTOIPOILIECCOPHBIX CUCTEM) IS
pelIeHts pa3IMyYHbIX 3aJa4 B 00JacTy MpodeccnoHalIbHOM 1eATeNbHOCTH

HOIIK 2.3 VuactByeT B pa3paboTKe MaTeMaTUYECKUX MOJENEH Ui pelieHus 3anad
€CTECTBO3HAHUS, TEXHUKHM, DKOHOMHKM M YIpaBIEHHUs IOJ PYKOBOJICTBOM Oojee
KBATH(HUIIIPOBAHHOTO PabOTHUKA

HOIIK 3.1 YyacTByeT B MpOBEACHHH dKCIEpUMEHTa ((PU3MUECKOro, MBICIEHHOTO WU
KOMIIBIOTEPHOT0) HAa OCHOBE CQOPMYIUPOBAHHON € pykoBoauTesneM (U3MYECKON MOoaenu
SIBJICHHS WUIM MOJIEJIM U3 IPYTOd Hay4dHOU 00JacTh

NOIIK 3.2 Bnameer MeronamMu (PU3UYECKOTO WM KOMIIBIOTEPHOTO MOEIUPOBAHUSA,
METOIaMH TUIAHUPOBAHUS SKCIIEPUMEHTA, TEOPUEH MOI00MS 1 pa3MepHOCTEN

NOIIK 3.3 AHanu3upyeT NOIy4EeHHbIE JKCIIEPUMEHTAIIBHBIE PE3YJIBTAThI

HOIIK 7.2 JleMoHCTpUpYET yMEHHE OTOOpa CpeIu CYIIECTBYIOIIUX MaTeMaTHYECKUX
METO/I0B, HanboJjiee MOXOAALINX AJIS PEIIeHUs] KOHKPETHOM NMPHUKIaHOM 3a/1a4M, B TOM YHCIIE C
PUMEHEHUEM COBPEMEHHBIX BbIUMCIUTEIbHBIX CUCTEM

2. 33[[3"[1/[ OCBOCHHUSA JUCIHUIIJINHBI

[TonroroBka crnenuanucra K 3((EKTUBHOMY HCIIONb30BAHUIO UHCIEHHBIX METO/IOB B
npoeCCUOHATBHON JIEATEIbHOCTH TPU PEHIEHUH HAay4HO-TIpaKTHYeCKUX 3ajad. [Ipum 3Tom
00JbII0€ BHUMAHUE YJENsIeTcd TeOpeTUYecKor oneHKe 3((HEKTUBHOCTH KaK M3BECTHBIX, TaK U
BHOBb CO3/1aBa€MbIX YHCJIEHHBIX METOJIOB, BOIIPOCAM OLEHKH UX IOIPEHIHOCTH, YCTONYUBOCTH
U CXOAMMOCTH.

3. MecTo AMCUMIIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucrunnmHa otHOcUTCS K biioky 1 «/luctiummuaa (Moxynm)».
JlucuumiuHa OTHOCUTCS K 00s3aTeNbHOM dYacTh 00pa3oBaTelIbHONW MPOTPaMMBL.
JucuuniamHa BXOOUT B MOyJib Moayib: KoMIbIOTEpHBIE HAYKH.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOYHON ATTECTAIIUM MO JUCHHUILINHE

[Iecroit cemecTp, 3a4eT
CenpMoii ceMecTp, IK3aMEH



5. BxoaHblie Tpeﬁonamm AJIA 0CBOCHUA NUCHUIIIMHBI

JInst  yCHEIHOTO OCBOGHMSI HCLMIUIMHBI TPEOYIOTCS pe3ynbTaTel OOydEHHS 110
CHCIYIOLIUM JUCHUILIMHAM: MAaTEMaTHUYECKUM aHan3, areopa, QyHKIMOHAIbHBINA aHAU3,
Qg depeHuaibHble ypaBHEHUS, ypaBHEHHUS MaTeMaTU4eCKON ¢bu3uky,
IpPOrpaMMHUPOBAHUE.

6. SI3bIK peaju3anuu

Pycckuii

7. O0BbeM TUCHUILIHHBI

OO6mmast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISAET 7 3.€., 252 4acoB, U3 KOTOPHIX:
-JeKIun: 64 u.

-IIpakTUYEeCKUE 3aHsITHs: 64 4.

O0BeM caMOoCTOSTENBHON pabOTHI CTYIEHTA ONPEAEIICH yYeOHBIM IUTAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

lecroii cemecTp

Tema 1. . O030p MCTOpPUHM Pa3BUTHS BbIYHMCJIUTEJbHOW TEXHUKH U TEOPHUH
YHMCJIEHHBIX MeT00B. MaTemaruueckoe MojieaupoBaHye. OCHOBHbIE 3Tallbl BHIYUCIUTEIHLHOIO
skcnepuMenTa Ha OBM. Tpuana: monens, meton, nporpamma. CocTaBHbIE YaCTH MOTPEIIHOCTH
pemrenus 3amad Ha DOBM. TpeOGoBaHHS K YHCICHHBIM METOJAM: TOYHOCThb, YCTOWYUBOCTb,
3KOHOMUYHOCTb.

Tema 2. 3agayu MHTepPNOJIUPOBAHUS MHOrowieHamu. Teopema O CylIECTBOBAHUU U
€IMHCTBEHHOCTH O00O0OIIEHHOT0 HWHTEPIOIAIUOHHOTO MHOTrowIeHa. HHTeprnonupoBaHue
anreOpaudecKkuMM  MHOTOYJeHaMM: MHorowieH Jlarpanxka W €ro €IWHCTBEHHOCTb.
[lorpemHocts uHTEpHONMpPOBaHusA. Pa3zneneHHble pazHocTH M ux cBoiictBa Iloctpoenue
MHorowieHa HpOTOHa U oOleHKa mnorpemHocTd. HWHTepnoaupoBaHue B  cllyyae
PAaBHOOTCTOSIINX y3J0B: KOHEYHBIE PA3HOCTU U UX CBOWMCTBA; MHTEPIIOJSALMOHHBIE (HOPMYIIBI
Herorona. Muorounensl YeObilieBa U UX CBOCTBa. MHUHMMM3alMS OIICHKH IOTPEIIHOCTH
MHTEPHOJISLHUU.

Tema 3. UaTepnoasinust 1 npudankenne GyHkumii cruiaitnamu. JInHeHbI criaiiy.
Spmutos crutaiia. IToctpoenue Kybudeckoro crmaitia kiacca C*[a,b]. Teopema o cxoaumoctn
WHTEPIIONIMPOBAHUS ~ KyOWYECKUMHU  CIUlaiiHamu.  TpuroHomeTrpuyeckas  HUHTEPIIOJISIIHS.
[Tpubmmkenue panroHanbHIMUA GyHKIMAMU. JIpoOHO - nMuHelHas uHTepnossnus. Hanmyumiee
CpeIHEKBaPaTUYHOE MPUOIIHKEHNE; HAUITy4lllee paBHOMEPHOE MPUOIIKEHUE.

Tema 4. YUucnennoe nuddepenuupoBanue. HeKOppeKTHOCTh 3alaydl YHMCIEHHOTO
muddepentmpoBanust. DopMmynnbl  UMCIEHHOTO IU(PEepeHIUpoBaHUS HA OCHOBE TEOPHUH
MHTEPIIOJIMPOBAHUSA: Yepe3 pasJesieHHble Pa3HOCTH; 0e3pa3HOCTHBIE (POPMYJIIbI Uepe3 MHOTOYJIeH
Jlarpanka; yepe3 KOHEUHble pa3sHOCTH. MeToJ HEONpeaeNeHHBIX KO3(PPUIMEHTOB MOCTPOSHUS
dopmyn uymcneHHOTO MUQGEpEeHIIMPOBaHUs. YIIyUIlIeHHE AaNnlpOKCUMAIUU TPOU3BOAHBIX 10
npasuity Pynre .

Tema 5. Uncinennoe unterpupoBanme. Ksanparypusie dopmynsl Herotona-Koteca
OTKpPBITOTO W 3aMKHyTOro tuma. O000IIeHHbIe KBaapaTypHble (HOpMYJbl HMPSIMOYTOJbHUKOB,
tpanenuiit 1 Cumricona. [IpaBuno Pyrare. OcHoBHas Teopema o cBoiictBe W(X) . CyliecTBOBaHHE
U €IMHCTBEHHOCTh KBaJpaTypHBIX (OpMYJT HauWBBICHIEH anreOpandeckoil CTENeHW TOUYHOCTH.
Teopema o xopusix W(X). CoiicTBa kBagparypHbix ¢opmyn ['aycca. OOmmit Bugy W(X) mpu
P(x)=1. BecoBble (yHKIIMU ¥ OPTOTOHAIbHBIE MHOTOWIEHBI. OCTaTOYHBIA ujieH (opmyl
I'aycca.



Tema 6. IlocranoBka 3aga4 st OJlY (0o1HO ypaBHeHHe U CHCTeMa yYpaBHeHHi) U
NpuMephbl 3a1a4 K HUM cBoAsimmxcs. [Ipumep mmoxo oOycioBienHoi 3anaun. Meton [Tukapa
Y METOJI pa3JIoKEeHUs pelleHus B pan Teimnopa.

Tema 7. Knaccupuxanusi YnciaeHHbIX MeTOA0B pemeHus 3aaauyn Komm pas OJY.
OpgHouraroBble, MHOTOILIArOBbIE, SIBHbIE, HEsABHbIE, ¢ 3a0eraHueM Brepel. Meronasl Pynre-
KyTThl mocTpoeHHs OJHOLIArOBBIX MpaBWiI pemieHus 3afadu Komm: pekyppeHTHBIe (OpMYIbI
meTonoB 1, 2, 3 mopsakoB To4yHOCTH. VX reoMmerpudyeckas HHTEpIpETalys, JOKaJlbHas U
riio0anbHast IOrpemHocTh MeTo10B. O6001menne Meto0B Pynre-KyTTsl Ha citydaii cucrem.

Tema 8. MHoromaroBsle MeToAbl pemienus 3agaun Komm. DxcTpanonsiuoHHbIC

dbopmynel  Anamca-bemidopra (SBHBIE); WHTEPHOJANMOHHBIE (QopMmynbl Anamca-MoynToHa
(uesiBHBIC); (opmynbsl Tuna Koysmra ¢ 3a0eranuem Brepen. OpraHu3zanus BbIYHCICHUI.
Y CTOWYMBOCTh YUCIICHHBIX METOIOB pemieHus 3a1a4 Ko,

Conep:xkaHue NPAKTHYECKUX 3aHATHIH, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema II1. 3amauym MHTEPNOJMPOBAHUS MHOrOWIieHaMH. HHTepHoJALMOHHBIN
MHorowieH Jlarpamwxka HWHrepnonupoBanue — crutaiiHamMu (JIMHEHHBIM CIUIAalH, KyOMYEeCKUU
CILIaiiH).

Tema I12. 4YuciaenHoe guddepenuuposanue. [Ipocreiimme Qopmysbl YHUCIECHHOIO
mubdepennupoBanue. Dopmynbl  uuciaeHHOro Jud@depeHIUpoBaHUs HA OCHOBE TEOpUHU
WHTEPIOJINPOBAHUS.

Tema II3. Uucinennoe unrerpupoBanue. Ksanparypusie dhopmynsl Herotona-Koteca,
['aycca. OO6oOmieHHbIe KBaapaTypHbie (OpMyJabl  (BBIUMCICHHE WHTETpaja C 3aJaHHOU
TOYHOCTBIO, paBuio Pynre).

Ceabmoii cemecTp

Tema 9. Kecrkue cucrembl OY. Onpenenenne sxectkoit cucrembl OJ1Y. Tlpumepst
KECTKUX CHUCTEM M WJUTIOCTpAllMs HAa HUX OCHOBHBIX MPOOJIEM YMCIEHHOI'O PELICHUs >KECTKUX
cucrem OIY. Ilpumepsl wuccienoBaHuss Ha A-yCTOMYMBOCTh HESBHBIX DPA3HOCTHBIX CXEM
BBICOKOT0 nopsizika TouHoctu. O MeToze ['mpa pemenus )KeCTKUX CUCTEM YpaBHEHUI.

Tema 10. Pa3HocTHble MeTOabI pemieHusi KpaeBbIX 3aaay aasi OHY. OcHoBHBIE
ONpEIEICHUsT  TEOPUM  KOHEYHO-PA3HOCTHBIX  CXEM:  IIOIPEHIHOCTH  allPOKCUMALUH,
ycroitunBocty, cxonumoctu. IIlabnon cxembl. OueHka MNOTPENIHOCTH — amlpOKCUMAIUH
Pa3HOCTHOM CXeMbl C TpexToueuHblM madbmonoMm it  OJY Broporo nopsaka. . IlpuHumn
MakcuMyMma (MuHUMYMa). OJHO3HA4Has Pa3pelIMMOCTh PA3HOCTHOM KpaeBoWl 3aaaun. Meron
IIPOTrOHKU. METO POrOHKH C UTEPALIUEH.

Tema 11. Yuciaennbie MeTOABI pelIeHUs] KPaeBbIX 3aga4 st Au(epeHunaaIbHbIX
ypaBHeHm‘/i B YaCTHBIX IMPOU3BOJAHLIX napaﬁo.lmqeacoro, AJIJTHIITHYECCKOIo " rnnepﬁo.lmquKoro
THNOB. SIBHBIE M HESBHBIE CXEMbl JUIsI ypaBHEHHM napaboiuueckoro Ttumna (Ha mOpumepe
YPaBHEHMSI TEIUIONPOBOJHOCTH). . Pa3HOCTHBIE CXEMBI Ul ypaBHEHHI JUIMIITHYECKOrO THIIA HA
npumepe 3anaun upuxie ans ypaBHeHus IlyaccoHa u ypaBHeHMI THUNepOOIMYECKOTO THIIA.
Bompocel cymiecTBoBaHHS M €QUHCTBEHHOCTH PEIIEHUS CHCTEMBbl PA3HOCTHBIX YpPaBHEHWI.
HccnenoBanue anmpoKCUManum, yCTONYMBOCTH U CXOAUMOCTH Pa3HOCTHBIX CXEM.

Tema 12. JkoHOMHYHBIE Pa3HOCTHBbIe cxeMbl. CxeMa pacIIeIUIeHUs] METoIa APOOHBIX
11aroB ¥ METOJ1a CyMMApHOH anmpOKCHMALIAH.

Tema 13. Pa3HocTHBIC MeTOABI peliecHHs HHTErPaJbHBIX ypaBHeHHil. OCHOBHBIC
BU/JIbl TUHEHHBIX UHTETPATIbHBIX ypaBHEHUHN. CBs3b Mexay AU depeHnaibHbIMU YPaBHEHUIMU
U UHTETPAJIbHBIMU ypaBHeHusMH BomabTeppa 2-ro poma. Meton kBazapaTyp YHCIEHHOIO
pelIeHus] HHTErpalibHbIX ypaBHeHMN @Ppenronbma. I[lpumeHeHne weroma KBajpatyp K
YHMCJIEHHOMY PEIIEHUI0 UHTETPAJIbHBIX ypaBHEHUI BonbTeppa. MeTon 3aMeHs! d/ipa ypaBHEHUs
Ha BBIPOXKIEHHOE SIIPO.



CoaeprxkaHue NPaKTHYECKUX 3aAHATHH, CTPYKTYPHPOBaHHOE 10 TeMaM

Tema I14. Kinaccnpuxkanus YucJIeHHbIX MeTO10B peumlenus 3axayu Komm aas OJY.
3aoaua Kowwu ons OAY 1-20 nopsioka. Oonowiazosvie memoowl Pynee-Kymmul. MHOTOIIaroBbie
MeTonnsl Anmamca.

Tema IIS. Kecrkue cucrembl OJY. Pemenne xectkux cucrem OIY. SBHbIN U
HESIBHBI METO/IbI Dilsiepa.

Tema I16. PasnocTHbIe MeTOABI pemieHusi KpaeBbIx 3aga4 1ias OY. Kpaesas 3anaua
MepBOro, BTOPOro wiM Tpetbero poaa aist OY 2-ro nopsiaka .

Tema II7. Uncnennnble MeToAbl pelIeHHs] KpaeBbIX 3agay sl AndepeHIHATBHBIX
YPAaBHEHHIl B YaCTHBIX NMPOU3BOAHBIX NMApPadoIHYecKOro, JIIMNTHYECKOT0 M IUNepdoIm4ecKoro
THna. SIBHBIE W HESABHBIE CXEMbl [UIsl ypaBHEHUN MapaOoJIMYEecKOro THUIA Ha MpUMEpe
OJIHOMEPHOTO  ypaBHEHMsS  TEIUIONPOBOJHOCTH. Pa3HOCTHBIE CXeMbl Uil  ypaBHEHUU
AJUIMIITUYECKOTO THUMAa Ha mHpumMepe 3amaun Jupuxiue s ypaBHeHus Ilyaccona. SIBHble u
HESIBHBIE CXEMBI JIJIsl ypaBHEHUHN TUNEPOOIMYECKOro TUIIA.

Tema II8. Pa3HocTHbIe MeTOAbI pelIeHHs] MHTErPaJbHBLIX YpaBHeHuii. Meroj
KBaJIpaTyp YUCICHHOTO PEIICHUS UHTETPAIbHBIX ypaBHeHUI Dpearoapma

9. Tekymmii KOHTPOJIb MO TUCHUILIUHE

Texkymuil KOHTPOJb IO AWCLUIUIMHE NPOBOAUTCS IIyTEM KOHTPOJSA IOCEIIAEMOCTH,
IPOBE/ICHUS] KOHTPOJIBHBIX paboT, KOJJIOKBUYMOB IO JICKIMOHHOMY MaTepHaiy, BBIIOJHEHUS U
3alIUTHl MHIMBUAYAIBHBIX 33JaHUH IO MIPAKTHKE, U (pUKcHpyeTcst B (opMe KOHTPOIBHON TOUKH
HE MEHee OJIHOIO pa3a B CEMECTP.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA HpOMe)ICYTO'lHOﬁ aTTeCTaliumn

3ayeT B IIECTOM CEeMecTpe MPOBOJAUTCS B MHUCbMEHHON (opme mo Owneram. buner
COAEPKUT JABa TEOPETUUYECKUX Borpoca. [IpomnomxurensHOCTh 3aueta 1,5 yaca.

[Ipu nonmyyeHUN 3aueTa YIYUTHIBAIOTCA ClEAyronine (pakTophl: MOCEUaeMOCTh CTYIEHTOM
J'IGKIII/IfI N MPAKTUYCCKUX 33H$[TI/II>1, OTCYTCTBHC Ha 3aHATUAX II0 HGYBa)KI/ITeJ'IBHOI\/JI IMPpUYIKNHE,
MOJTOTOBKA B CPOK MHAMBHIYAJbHBIX 33IaHUN M YCIIEIIHBIE OTBETHl Ha BOMPOCHI B OUJIETe U Ha
JOMMOJIHUTCIIbHBIC BOITPOCHI. OTH XKe (1)aKTOpI>I YUUTBIBAIOTCS IIPpU HpOMeKYTOHHOﬁ arrecranuu.

[IpuMepHBIil TepeueHb TEOPETUUECKUX BOIIPOCOB, UCIIOIB3YEMBIX B OMJIETaxX Ha 3adeTe:
1. Maremarnueckoe MojaenupoBaHue. OCHOBHBIE JTalbl YHCIEHHOTO SKCIIEPHUMEHTa Ha
[19BM. Tpuana: Mmozaenb, MeToI, mporpamMmmMa. CocTaBHBIC YaCTH MOTPEIIHOCTH PEIICHUS
3anady Ha [IDBM. TpeboBaHus K YHCICHHBIM METOJaM Ha COBPEMEHHOM JTare:
TOYHOCTb, YCTOWYHUBOCTh, SKOHOMUYHOCTD. [IpuMep mioxo 00ycIoBI€HHON 3a1a4uH.
2. HHTtepnonsiuus W SKCTpamoisaius (yHKIHH OAHOM mepemMeHHOW. OOmas mocTaHOBKa
3a/1aud  MHTEPIOJIUPOBAHMS ~ MHOTOWICHaMH. TeopemMa O  CyIIECTBOBAaHHH U
€MHCTBEHHOCTH 0000IIEHHOTO HHTEPIOISAIMOHHOTO MHOTOUJICHA.
[TorpemHocTh HHTEpHOIUPOBaHUs. Teopema 00 OLleHKE MOTPEIIHOCTH METO/1a.
Pa3nenennsie paznoctu u ux cBoiictBa. Iloctpoenne muorowiena HeroToHa U oneHka
MOTPEITHOCTH.

How

5. TlocTpoenue kybuueckoro criaiina knacca C2[a,b].

6. HekoppekTHOCTh 3amaun unciaeHHoro auddepeHmpoBanms. XapakTep IMOBEICHUS
TTOTPEITHOCTH.

7. OCHOBHBIE TIONXOABI K TIOCTPOSHHIO (OPMYNI  YHCIICHHOTO  HWHTETPUPOBAHMS:
MHTEPIIOJSIIMOHHBIE KBaJpaTypHble  (OpMyIIbl; KBaJpaTypHble (OpMYIbl HaUBBICIICH
anreOpanyecKor CTENEHN TOYHOCTH;, HAMTyYIIast OIICHKA Ha Kiiacce (hyHKITHH.

8. ®opmyna cpegHUX MPSIMOYTOJBHUKOB: IIOCTPOCHHE, OOO0OIIEeHHE; OLEHKa
MIOrPEIITHOCTH.

9. Teopema Jlakca o CBSI3M anmpOKCUMAIHHY, YCTOHYMBOCTH M CXOJUMOCTH.



10. SIBHBII 1 HesBHBINA MeTObI Ditnepa. O BEIUMCICHUAX IO TUM METO/aM B CIIy4ae PeLIeHUs
3anaun Komm.

11. locranoska 3anaun Komu s O/1Y nepsoro nopsinka. Meroasl Pynre-KyrTs pemienns
3anaun Ko miia O1Y niepBoro nopsinka. Maes.

12. TonsTue nopsiaka TouHOCTH MeToa Pynre-KyTTel. O0 olieHKe MOrpenrHOCTH METO1a

Pynre-KyTTbl.

IlpuMepbl  HMHAMBHAYAJBHBIX  3aJaHUH, BBINOJHSIEMbIX CTyJeHTaMH Ha
NMPAKTUYECKUX 3aHATHH.
NuauBuayanbHoe 3axanue Nel.

3amava Ne 1. Hality ¢ nomMoIibt0 HHTEpHOJISILMY KOpeHb ypaBHeHus f(X) =0, eciu
f(0)=12, f@Q)=4, f(2)=-4; Beruncaursy Z=30X.
3agaua Ne 2. Haiitu ¢ moMOIIb10 MHTEPHOISIUN KopeHb ypaBHenus f(X) =0, ecnu

f(0)=5, f(2)=1, f'(0)=0. Beuncaursp z=x".

3apaua Ne 3. C moMoIpr0 00paTHOM UHTEPIIOJSIUY HATH KopeHb ypaBHeHus: f (X)) =8,
eciu

f@=0, f@®)=1, f(5=2.Beruucaurs z=x".

3amaua Ne 4. Haiitu d,k,e Ttakue, 4TOOBI pa3HOCTH

1 1 1
——f(X)—=f| x+=h |+df (x) +kf (x—eh
S109-F 1 [xe Th e 0-+48 (x-eh)
MMelia MaKCHUMaJIbHBIN IIOPAIOK I1O h.

Jnst 3anannoii pynkimu y=F(x), x €[a, b], moCTpOUTh TUHEHHBINA 1 KyOUIECKHIA CIITAMH.
O1EeHUTh OTPEITHOCTD TOTYUYEHHBIX MPHOIMKEHUI Ha KaXIOM 3JICMEHTAPHOM OTPE3KE
[xi_Lxli=1nraea=x,<x; < <x,=h.

BapuanTt Nel.

0, b = mn=10;y = sin(x).

Bapuant Ne2.

-z bzf' =10,y = cos(x)

a > 7in ,y .
BapuanT Ne3.

a=-1,b=1n=10,y = 1/(1 + 25x?).
Bapuant Ne4.

a=-1,b=1,n=10y = exp(x).

a

HNuauBuayanbHoe 3a1aHue Ne2.
1) Iloka3aTh HEKOPPEKTHOCTh 3aJa4yd YHUCICHHOTO IU(B(EPEHIIUPOBAHHUS HA MPUMEPE
KOHEUYHOU Pa3HOCTH:
a) u1'+1_u1';
h

Ujp1~Uj—1
6 ] .
) 2hn

Uj—uj_
T) J h] 1;

) uj+1—2uj+uj_1
h2 '



2) 3anaHa QyHKIHSA
a) y=sin(x), xe[0,1];

0) y=cos(x), xe[0,1];
B) y=In(x+2), xe[0,1];
r) y=exp(-x), xe[0,1]

B y3JIaX CETKH @y, = {xj| x; =jh,j = W}, n = 10.

BEIYHCINTL TPOM3BOAHYIO Y MM Y OT TaOIMYHO 33a7aHHON (YHKIHM C TMOMPIIHIO
bopmyit uncieHHoro auddepeHIrPOBaHUS HA OCHOBE TEOPUH UHTEPIIOIUPOBAHUS ¥ CPABHHUTH C
TOYHBIM 3HAYEHUEM.

NupuBuayanbHoe 3aganue Ne3.
BoruncnuTh omnpeneneHHBId MHTErpall, HUCHOJB3Yys OAHY U3 (QOpPMYT YHUCICHHOTO
WHTETPUPOBAHUS:
a) Dopmyny I'aycca (s n=5, 6, 7 unu 8); 6) Hetorona-Koreca otkpeitoro (m=1) u
3amkHyToro (M=0) tuna (s N=5,6,7 uiu 8);
b) mo omHol U3 0000MICHHBIX (HOPMYI C TOYHOCTBIO € : MPSIMOYTOJBHUKOB, TPAICIIH,
CumrcoHa.

DK3aMeH B CeJIbMOM CEMecTpe MNpPOBOAMTCS B YCTHOW (opme mo Ouneram. buner
COJICP)KUT JIBa TEOPETHMUECKHX BONpoca M OAHY 3anady. [IpomomxurenbHOCTh SKk3ameHa 1,5
Jaca.

[Tpu npoBeieHUN SK3aMEHA YYUTHIBAIOTCS CIIEAYIOUIHE (haKTOPHI:

IIOCEIAEMOCTh CTYACGHTOM CEMHHApOB, OTCYTCTBUE Ha 3aHATHUAX II0 HEYBAKUTEIBHOU
IIPUYMHE, BBIITOJIHEHUE 33JaHUN B CPOK, HAallUCAHHWE W 3AIIATA OTYETOB 10 WHIUBUIYAIBHBIM
3aJJaHMsIM, OTBET Ha BONPOC B OMJIETE U HA JIOTOJIHUTENbHbIE BOIIPOCHI.

[To oTBeram Ha BOOPOCHl HAa »JK3aMEHE M IO HWTOraM 3allUThl KaXJ0ro
WHANBUAYAJIHHOTO 3aJJaHUSI MOXKET OBITh TTOCTABIIEHA MAKCUMAJIbHAS OIIEHKA «OTIIMYHO.
IIpyu oTBeTe Ha BONPOCHI M 3alIUTE OTYETOB OLICHUBAETCA IIOJHOTA, TOYHOCTb,
JIOTUYHOCTDH U apTYMCHTHPOBAHHOCTD U3JIOKCHHA MaTCpuraa.

Tabawna 1

OneHka Kpurepun cooTBeTCTBHS

OTJINYHO [TpaBUIbHO U pa3BEPHYTO U3JIOKEH MaTepUa Kaxa0ro
BOIpOca OuiieTa W OTYETA [0 WHIWBHUIYAIBHBIM 33JJaHUSM
COOTBETCTBYIOIETO pazzaena. CTyIeHT NOJHO, YETKO U
JIOTUYHO U3JIaraeT MaTepuall BOpoca U 3alluilaeMblil
MaTepHal 3aJaHusl.

XOpOILO [TpaBuIIbHO M3I0KEH MaTepHall KaKJI0ro BOIpoca U 0T4eTa
M0 UHJIMBUIYaJIbHBIM 3[JaHUSIM, HO HE BECh MaTepHall
U3JI0’KEH Pa3BEPHYTO M JIOTUYECKU CTPYKTYPHUPOBAHO.

YAOBJIETBOPUTEILHO | B 11€10M paBUIIBHO MU3JI0KEH MaTepuai KaK10ro BOIIpoca u
3aIUIIAEMOr0 0TYETA 10 3aJAHHI0, HO M3JI0KEHHUE HOCHUT
ITOBEPXHOCTHBIN XapaKTep U C HapYLIECHUEM JIOTUKH
W3JI0KECHUS.

HEYJOBJIETBOPUTENBHO | MaTepualn oTBeTa Ha KaXKAblil BOIIPOC U 3AIUIIAEMbIX
OTYETOB IO 33]AHUSIM MPEACTABIICH OY€Hb TOBEPXHOCTHO U C




HapYIICHUCM JIOTUKHU U3JIOKCHUA. CTy,Z[eHT O4YCHB IINIOXO
BJIaACCT OCHOBHBIMU KOHICIINUAMU JUCHHITIIIMHBI. I[OHYHleHBI
CYIICCTBCHHBIC TCPMHWHOJIOTHYCCKUEC U CbaKTI/I'—IeCKI/Ie OIITHOKH.

HEY/IOBJICTBOPUTENTBbHO | HeBepHO M3105KeH MaTepHall Ha BOMPOCHI OMjIeTa, KaXKIbli
OTYET IO MHANBUIYATHHBIM 33JJaHUSM HAMMCaH C TPYOBIMH
omrmOKaMHi WA OTYETHI BOOOIIE HE ITOATOTOBJIEHBI K 3AIIIUTE.

[IpuBOIUTCS TPUMEPHBIA IEPEYCHb TEOPETHUUYECKHX BOIMPOCOB, HMCIOIB3YEMbIX B
omieTax Ha 3a4deTe.
1. Knaccudukanus auddepeHraibHbIX ypaBHEHUH B YaCTHBIX IPOM3BOIHBIX BTOPOTO MOPSIKA.
2. Tpu Tuna rpaHUYHBIX 33724 JUI1 YPaBHEHHS JUIMITHYECKOTO THIIA.
3. Merox cerok perrenus 3aaa4yn upuxie it ypaBHenus [Tyaccona.
4. MeTroI0M HEOIPEIeIEHHBIX KO (HUITUEHTOB MOCTPOUTH PA3HOCTHYIO CXEMY C TIa0JIOHOM
KpecT Ji1s ypaBHeHus Jlaruiaca.

5. Toctpoenue dpopmynsl Komnaria st YMCISHHOTO peleHns 3a1a4n Jupuxie Ui ypaBHEHUs
Ilyaccona.

6. IlpuHnmn Mmakcumyma (MEHAUMYyMa) TPUMEHUTEIBHO K YPABHEHHIO AJUTMIITHYECKOTO TUTIA.

7. Tlpunnun makcumyma (MUHAMYyMa) IPUMEHUTEIBHO K YPABHEHHIO JJUIMIITHYECKOTO TUIIA.

8. VYpaBHeHus nmapaboIMYEecKOro THIIA B YACTHBIX IPOU3BOAHBIX. TpH THIA KpaeBBIX 3aad.

9. MeroioM HeomnpeesIeHHbIX KO3 (GHUIUEHTOB TOCTPOUTh CXEMY C Ia0JIOHOM TPEYroJIbHUK

JUI YUCIIEHHOT 0 peleHus 3a1aun Komm 17151 ypaBHEHUs TEIUIONPOBOJHOCTH.

10. HccnenoBaTh Ha yCTOWYMBOCTH METOJIOM FapMOHUK 110 HAYAJIbHBIM JIAHHBIM SIBHYIO CXEMY C
1abJIOHOM TPEYTOJIFHHK, aIPOKCUMUPYIOIIYIO YPaBHEHHUE TETTIONPOBOIHOCTH.

11. MeronoMm HeonpeneneHHbIX KOAP@PUIUEHTOB OCTPOUTh CXEMY C IIa0JOHOM IEpeBEpHYTHIN
TPEYTOJIbHUK JJIs1 YUCIIEHHOT O penieHus 3aaaun Ko i ypaBHEHUS TETJIONPOBOIHOCTH.

12. HccnenoBaTh Ha yCTOWYMBOCTh METOJIOM FapMOHUK 10 HAYAJIbHBIM JJAHHBIM HESIBHYIO CXEMY C
1a0JIOHOM TIEPEBEPHYTHIN TPEYTOJIbHUK, alIIPOKCUMHPYIOIIYIO YpaBHEHHE
TETUIONPOBOAHOCTH.

13. Tpetbs kpaeBast 3a71a4a 1J1sl ypaBHEHHUS TEIUIONPOBOTHOCTH. VICTIONb30BaHNE HESIBHON CXEMBI
(mepeBepHyYTHIN TPEYroabHUK). MeTo 1 MPOrOHKH.

14. TloctaHoBKa KpaeBbIX 3a/1a4 /U1 BOJIHOBOI'O YPABHEHUS BTOPOT'O MOPSIKA.

15. Meron cetok pemenus 3aaaun Ko 171t BOHOBOTO ypaBHeHUs.O0 00:1aCTsIX 3aBUCUMOCTH
T depeHIINaTIbHOIO YpaBHEHNS U pa3HOCTHON CXEMBI.

16. ITocTanoBKa KpaeBbIX 3aJa4 JUls ypaBHEHHs lepeHoca nepBoro nopsaxa.O 3agaHuu
JIOTIOJTHUTENbHBIX TPAaHUYHBIX YCIIOBHM JUI Pa3HOCTHBIX CXeM (ypaBHEHHE IIEPEHOCA).

17. Ananu3 HopMmaibHBIX MOJ. [losIcCHUTH Ha puMepe.

18. OcHOBHBIEC BU/IBI MHTETPATILHBIX ypaBHEHHUN. CBsI3b MEXKIY MU PepeHInATEHBIMH
YPaBHEHMSIMH ¥ MHTETpaJIbHBIMU ypaBHeHUsIMU Dpenronbsma 2-ro pona.

IIpuMepsl  MHAMBHAYAJIbHBIX  32JaHWH, BBINOJIHAEMBIX CTyJIeHTAaMH  Ha
NMPaKTHYECKUX 3aHATHH.

NupuBuayansHoe 3aganue Nel.
Pemmts 3anauy Komm s OZY nepBoro nopska:
*  OJHOUIAroBBIM MeToj0M (Diisepa, Tpamneuuil i MmetoqoM PyHre-KyTThl BIcOKOro mopsaka
TOYHOCTH;
*  DKCTPaNOJSALMOHHBIM U UHTEPIIOIAMOHHBIM METOIaMHA ATaMca;
* 10 npaBuiy PyHre OLEHUTH MOIPEIIHOCTh OJHOLIArOBOIO METOAA U YTOYHUTH 3HAYCHUS
peuIeHus.

NupnBuayanbHoe 3aganmne Ne2.

[Toxa3zath, aBnsercss nu cucremMa OJ1Y jkecTkoil U HAllTU ee YMCIEHHOE pEIIeHUE KaKuM-

71100 HESIBHBIM METOIOM. DKCIIEPUMEHTAJIbHO YCTAHOBUTH BETMUMHY «IIOTPAHHUYHOTO CIIOSD.



NupuBuayanbHoe 3a1aHue Ne3.

[TocTpouTh pa3HOCTHYIO CXEMY, allIPOKCHUMUPYIONIYIO MOCTaBICHHYIO 3aaady st OJ1Y
BTOPOTO MOPSIKA. Y CTAaHOBUTH MOPSIOK AMMPOKCUMAIIMH U JI0OKa3aTh KOPPEKTHOCTh Pa3HOCTHOU
3agaun. [lonydnTh 4YMCIEHHOE pelIeHHe METOAOM IPOrOHKM M IOKa3aTh €ro CXOAUMOCTbD.
HccnenoBarh yCTOMYMBOCTh METO/IA POTOHKH.

NupuBuayaabHoe 3aganue Ne4,

Peumte kpaeByro 3amady Ui ypaBHEHUS TEIIONPOBOAHOCTH, HUCHOJB3YS SBHYIO
(HesIBHYI0) pa3HOCTHYIO cXeM. MccenoBaTh MOrpeiHoCTh anpoKCUMAI|K, YCTOWYHUBOCTH U
CXOJMMOCTH MOJTYy4YaIOIIErocss YUCICHHOTO0 METO/IA.

Pemmte Metomom cetok 3anmady Jupuxie st ypaBHenusi Ilyaccona (Jlammaca) B
HEKOTOpoi  mpsimoyronbHOW oOmact  G. OINEHUTh TOTPEIIHOCTh  ANMPOKCHMAITUN
COOTBETCTBYIOILIEH pa3HOCTHOU cxeMbl. [1oka3ars yCTOWYMBOCTD U Pa3peIInMOCTb.

Pemmth kpaeByto 3a1a4y 1Jis BOTHOBOTO YPaBHEHHS METOJIOM CETOK. Y CTAHOBHTH
MOPSAAOK alllPOKCUMAIINH, UCCIIE0BATh YCTOMYUBOCTD U CXOJIMMOCTh PAa3HOCTHON CXEMBI.

HNupuBuayaabHoe 3aganue NeS.,

Haiitu npubnukeHHOE pelleHHe HHTErpaabHOro ypaBHeHuss @penronbma 2-ro
poJia METOJIOM KBaJpaTyp C MUCIOJIB30BAHUEM OJTHOUM M3 000OMICHHBIX POPMYIT: CPETHUX
MPSIMOYTOJILHUKOB, Tpaneuuid, CuMIicona.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DIEKTPOHHBIN y4eOHBI Kypc MO AUCHMUILUIMHE B OJCKTPOHHOM YHUBEPCHUTETE
«Moodle» https://moodle.tsu.ru/course/view.php?id=13886 (6 cemectp)
https://moodle.tsu.ru/course/view.php?id=13891 (7 cemectp)

6) OnleHOuHBIE MaTepHagbl TEKYLIEr0 KOHTPOJS W HPOMEKYTOUYHOW aTTeCTalMM 110
JUCLUIINHE.

B) [Inan mpakTUYeCKUX 3aHATUNA 1O AUCLUILIUHE.

(mecroit cemectp).
1. MutepnonsunoHHbIM MHOrOowIeH Jlarpanyka MHTeprnonupoBaHue crutaiHaMH (JTMHEHHBIN
CIUTaliH, KyOU4YeCcKui CIIaiiH).
2. Ilpocreiimune Gpopmyisl uncaeHHoro auddepenuuporanue. @opMyibl YUCIEHHOTO
muddepeHIIMpOBaHUS HA OCHOBE TEOPUU MHTEPIIOIUPOBAHUS.
3. Ksagparypusie popmynsl HetoTona-Koreca, 'aycca. OGo01ieHHbIe KBapaTypHbIe
(bopMyIbl (BBIUMCIIEHUE HHTETpaa ¢ 3aJJaHHON TOYHOCTBIO, ITpaBmiio PyHre).

[Tnan npakTHYecKUX 3aHATUH 110 TUCHUILIMHE (CKIBMON CEMECTp).
4.  3aoaua Kowu ona OIY 1-20 nopaoka. Oonowazogvle memoowvl Pynee-Kymmoui.
MHoromarosbsie MeTob! AnamMca.
5. Pemenne xectkux cucrem OJ1Y. SIBHBIN U HEIBHBIN METO B Diiepa.
6. Kpaesas 3amaua nepBoro, Broporo wiu tperbero poga s OY 2-ro nopsaxa .
7. SIBHbBIE U HEABHBIE CXEMBI JUIsl ypaBHEHHH MapaboIMuecKoro TUIa Ha IPUMEpPEe 0JIHOMEPHOTO
YPaBHEHHUS TEIIONPOBOAHOCTH.
8. SIBHBIC M HESIBHBIC CXEMBI IS YPAaBHEHHUI DIUTHIITHIECKOTO TUTIA HAa TIPUMEpE 3a1a4H
Hupuxie mia ypasaenus Ilyaccona
9. Pa3HOCTHBIEC CXEMBI JJIsl YPaBHEHUH TUIEPOOINIECKOTO THIIA.
10. Meronx KBagpaTyp YUCICHHOTO PEIIEHUs] MHTETPaJIbHBIX YpaBHEHHH Ppearoabma.

B xome peamuzanuy AUCHUIUIMHBI HCHONB3YIOTCS KIIACCHYECKHE 00pa3oBaTeibHbIC
TEXHOJIOTHHM: TIPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIHLHOE BBITIOJHEHUE WHIWBHIYATbHBIX
3a/laHui, TMPOMEXKYTOYHAs aTTeCTallus B BHUIEC MPOBEPKH WHAWNBUAYAIbHBIX 3aJlaHUl, U
pEKOMEH1I0BaHHOU JuTepaTyphl. CamocTosTenbHas padoTa BKIOYAET: OCBOCHUE TEOPETUUECKUX
MOJIOKEHUH JIEKIIHOHHOTO Kypca, MPAaKTUYECKOE BBINOJIHEHUE 33/IaHUI , TOJITOTOBKY K 3a4eTy, a
3aTeM K DK3aMeHy. YcIellHas caMocCTosTelbHas paboTa HaJ MaTepHajioM JUCLUILIMHBI


https://moodle.tsu.ru/course/view.php?id=13886
https://moodle.tsu.ru/course/view.php?id=13891

o0ecrieynBaeTcs:

-JIEKIINOHHBIM MaTEPUAIOM;

-CIIUCKOM BOIIPOCOB JJIsl CAMOCTOSITEJIbHOM IPOBEPKU 3HAHUUM IIPU MOATOTOBKE K 3a4eTy U

JK3aMEHY;

-CITIUCKOM JIUTEPATyphl, BKIIOYAIOIIMM YUY€OHUKH M KHUTH IO M3Y4aeMbIM B JTUCIHILIHMHE

BOIIPOCaM.

Bce nnnuBuayansHbie 33aHUs M BOIPOCH! K OniieTaMm 1mojo0paHbl TaKUM 00pa3oM, YTOObI
CTUMYJIUPOBATh ICHUXOJOTMYECKYI0 YCTAHOBKY CTYIEHTOB Ha (OPMHPOBAHUE CBA3M MEXIY
MaTeMaTHYECKOW TEOpHeld M ee MPAaKTUYECKUM NPUMEHEHHEM. Y4aT CTYJCHTOB CIIOCOOHOCTH
IPOBOJIUTh  HAYYHO-UCCIIEAOBATENbCKUE  Pa3pabOTKM  (WIrOPUTMBI U KOMIIBIOTEPHBIE
IpOrpaMMbl) IO yKa3aHHbIM TEMaM, I[PUTOJHbIE Il IPAKTHUYECKOTO IPUMEHEHUS.
BeipabaTpiBaloT yMEeHHE OLIEHUBATh IOJyYEHHbIE pEe3yJbTaTbl U (POPMYJIHMPOBATH BBIBOJBI 10
pe3yJibTaTaM IPOBEAECHHBIX UCCIIEJOBAHUM.

Pe3ynbraramMu 0cBOEHUS AMCLMIIINHBI SBJISIOTCS CIEAYOIIUE!

- YMEHHE IPUMEHATH Ha MPAKTUKE MaTeMaTUYECKUE MOJENIN U KOMIIbIOTEPHBIE TEXHOJIOTUN
(B TOM 4HCIIe ¢ IPUMEHEHUEM MHOTOIPOLECCOPHBIX CUCTEM) JUISl PELICHUs pa3IMyHbIX 3ajay B
obnactu npodeccuoHaIBHON 1eATeIbHOCTH,

- yMeHue 0T0opa Cpeay CYIIECTBYIOIUX MaTEeMaTHUYECKUX METOA0B, HanloJee MOIXOASIINX
JUIsL pEelIeHUsT KOHKPETHOW IMpPHUKJIAJHON 3a/7ayd, B TOM YHUCJIE C IPUMEHEHHEM COBPEMEHHBIX
BBIUHCJIUTEIBHBIX CUCTEM.

3amanust OoQOpPMIIAIOTCS B BHJE OTYETOB, BKIIOYAIOMIMX TEOPETHUYECKYI0 YacTb,

IIOJIyYEHHBIE PE3YJIbTaThl U UX aHaNIN3. KakIplil OTUET 3aIMIIAETCS CTYAEHTOM.

CTy,I[eHTI)I JOJIDKHBI BHUMATCJIIbHO OTHOCUTBHCA K INOATOTOBKE K KOJIJIOKBUYMAaM U 3a4CTy,
OTBETCTBEHHO TOJXOJIUTh K CAMOCTOSITEIIbHOW paboTe U YBEPEHHO OTBEYATh HAa BOIPOCHI TECTOB
TEKYIIETr0 KOHTPOJIS.

12. llepeuenn y4eGHOIi 1uTEpaTyphl U pecypcoB cet UHTepHeT

a) OCHOBHas JUTEparypa:
1. CapoBunumii B. A. Martematuka B co3Be3quu HayK. 30paHHBIE BBICTYIJICHUS.-
MI'Y,2018r.-254c.
2. Kanutkun H. H. Yucnennsie Mmetons! : [yueOnoe nocodue] / H. H. Kanutkun ; mox pex. A.
A. Camapckoro. — 2-¢ u3., [ucmp.]. — CII6. : BXB-ITerepoypr, 2014, 2011. — 586 c.
3. baxsanoB H. C. Yucnennsie MeTofsl : [ydeOHoe mocobue] / H. C. baxsanos, H. I1. )Kunkos,
I'. M. KoGenbkoB ; Mock. roc. yH-T uM. M. B. JlomoHocoBa. — 7-e¢ uza. — M. : BUHOM. Jlao.
3nanui, 2011. — 636 c.
4. BepxOunkuit B.M. OcHoBbI unciaeHHbIX METOA0B. — M., 2013.-847c.
5. Camapckuit A.A., MuxaiinoB A. II. Marematnueckoe MojenupoBanue. Waen. Metoabl.
[Tpumepsr.-M., @uzmarint,2001.-320c.
6. AmocoB A.A. u 1p. BeruncnutensHble MeTo bl 11 HHkeHepoB. — CIIb: Jlanp,2014.-671 c.
7.. MepkynoBa H.H., MuxaiinoB M.Jl. Metoasl npuOIMKEHHBIX BbIUKUCICHUH. ToMCK:
n3narenbckui oM TT'Y, 2014.-762 c.
7. Wapsrit C. I1. Kypc BeruncnutensHbix MeTo0B. HoBocubupck., 2014. - 501c.
8. bapkanoB K.A. Metoasl mnapamiensbHbix  Bbrumcnenud.  H.  Hosropoa: M3n-Bo
Huxeropoackoro rocynusepcurera uMm. H.M. JIobaueckoro, 2011.-124c.

0) IOTIOTHUTEIbHAS TUTEPATYPA:

1. Bepesun U.C., Kuakos H.I1. Merons! Beruncnenuii. -M.: Hayka, 1962, 1966, T. 1-2.

2. KpsuioB B.U., bookos B.B., Monacteipusiit [1.11. Beraucimrensaeie Metonsr.: -M.: Hayka,
1976, 1977, 1.1-2.

3. Mapuyk .. MeTozp! BRIYHCIHTEIFHONW MaTeMaTHKH. YdeOHoe mocodue. -M.: Hayka, 1980.-
535c.

4. Camapckuii A.A. Teopus pa3HOCTHBIX cxeM. YuebHoe nocodue. -M.: Hayka, 1983. -616 c.
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Camapckuit A.A., I'ynmua A.B. Uucnennsle Metoasl. -M.: Hayka, 1989. -430 c.
6. baxsano H.C., Jlammu A.B., Ywkenkos E.B. UucrnenHsie Merozbl B 3a/adax M YIpaKHEHUSIX.. -M.:
Beiciras mxora, 2000. -190 c.

7. Tomyno C.K., Psoenpkuii B.C. Pazroctable cxembl. —M.: Hayka, 1972. -400c.

8. Kaxanep /1., Moynep K., Ham C. UncrieHHbIe METOITBI M TIpOrpaMMHOE odecrieueHue. - M. Mup,1998 .-
575c.

9. Bepuyn B.H. Crnaiinpl cerounsix ¢ynakmmii . —Tomck: M3n-Bo TMII - TIpecc, 2007. -136 ¢.

10. Koriuenora H.B., Mapon M.A. BeruuciaurensHas mMaTeMaTuka B MpUMeEpax M 3amadax. -M.:
Hayxka, 1972. -367 c.

11. Pakutckuii }0.B., YcrunoB C.M., Yepnopyukuii N.I'. UncneHHbIE METOABI PEIICHUS JKECTKUX
cucrem. M.: Hayka, 1979. -208 c.

12. KBaco b. . Uncnennsie MeToapl aHanu3a u auHeHon anreopsl. Yacts 1,11, HoBocubOupck.-
2009.

13. Urnes B. B. Marematnueckuii ananu3. M3o6pannoe. M. Ukap.2018.

14. Unpur B. II. Meronbl KOHEYHBIX PA3HOCTEH M KOHEYHBIX OOBEMOB ISl DIUIHITUYCCKUX

ypaBHeHwuit.. -HoBocubupck.-2000..-345c¢.

B) pecypcsl cet IHTepHeT:

— OTKPBITBIC OHJ'Iaf/'IH'KprI)I

- caiir xypHana «BectHuk TOMCKOro rocyiapcTBEHHOIO yHHBEpCUTETa. Maremaruka
U MexaHuka» http://journals.tsu.ru/mathematics/

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOrPAMMHOE 00ECTICUCHHE!

— Microsoft Office Standart 2013 Russian: maker mporpamm. BKirodaeT MpHIOKCHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— nyOJIMYHO JocTynHble oonaynble TexHonoruu (Google Docs, SInaexc nuck u T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJIEKTPOHHBIN Karajor Hayynoi 6ubnuorexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenrta — http://www.studentlibrary.ru/
— O0pa3zoBartenbHast miatdopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecrieyeHue

OO0opynoBaHHe ayJJUTOPUH JJIsl IPOBEJCHUS 3aHATHH JICKIIHOHHOTO THIIA!
WutepaxktuBHbIi HabOp (m0cka InterWrite, skpawn, 2 npoexkropa EPSON)
1 Komnsrotep

Ob6opynoBaHue ayTUTOPHUA I MIPOBEICHUS IPAKTUYECKUX 3aHATHIA U CAMOCTOATEIbHOM
paboThI CTYJIEHTOB:
314 ayn.
WutepaxktuBHbIi HabOp (m0cka InterWrite, skpawn, 2 npoexkropa EPSON)
16 KommnbroTepos
CB00O0HOE U JTUIIEH3MOHHOE TPOTPaMMHOE O0eCTIeYeHHE:!
* oneparonHble cuctembl: Microsoft Windows 10.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

* opucHblie u u3narenbckue makersl: Microsoft Office 2013, MikTeX+ TeXstudiio, Libre Office.
* cpeactBa paspadborku npunokenuit u CYB/I: Microsoft Visual Studio 2015, Delphi 2006 (ms
pabotsl ¢ 6a3amu ganubix - Borland Database Engine, Database Desktop), Lazarus,

Pascal ABC.NET, Intel Fortran Compiler 2015 (Parallel Studio), CUDA Toolkit 10.2, IDE
CodeBlocks, MinGW compilers (C, C++, Fortran), Qtcreator, cmake, python3 (anakonda3),
Visual Studio Code, R-lang, node.js, Pycharm, free pascal.

» matemaruueckue naketrsl: PTC Mathcad 15, Mathematica 8, Maple 15, Matlab R2015.

* MaKkeThl MaTEMATHUECKOM U rpaduueckoii 06padoTku manusix: Golden Software Grapher,
Golden Software Surfer.

* MMaKeThI JJIS PEIICHUS 3a/1a4 BRIYUCIUTENBHOM ruapoauaamuku: Ansys 17.2, Fluent 6.3 +
Gambit.

* YTuimmThl 718 mostydeHus yaajgennoro gocryma Winscp, Putty, Xming.

* yruuthl 7z1p, Adobe Acrobat Reader, DjVu Reader, Far manager, Mozilla Firefox,
Notepad++.

316 aya.
WutepakTrBHbIi HabOp (10cka InterWrite, sxkpawn, 2 npoexkropa EPSON)
16 KommibrorepoB
CB00OHOE U JTUIIEH3UOHHOE TPOTrpaMMHOE O0eCIIeUeHHE:
* oneparronnbie cucteMbl: Microsoft Windows 7
* opucHbie U u3garenbekue naketel: Microsoft Office 2013, MikTeX 2.9+ Texmaker+TeXstudio,
Libre Office.
* cpeactBa paspadbotku npuioxenuit 1 CYB/I: Microsoft Visual Studio 2015, Delphi 2006 (ms
pabotsl ¢ 6a3amu manubix - Borland Database Engine, Database Desktop), Lazarus,
Pascal ABC.NET, Intel Fortran Compiler 2015, CUDA Toolkit 9.2, IDE CodeBlocks, MinGW
compilers (C, C++, Fortran), PGI fortran.
» matematuueckue naketel: PTC Mathcad 15, Maple 15, Matlab R2015; Statistica 10,
Mathematica 8
* MaKeThl MATEMATHYECKO U rpaduueckoi 00padoTku nanueix: Golden Software Grapher,
Golden Software Surfer.
* MMaKeThI JJIS PEIICHUS 3a/1a4 BRIYUCITUTENbHOM ruapoaunaamuku: Ansys 17.2, Fluent 6.3 +
Gambit.
* YTUAMTSBI 7181 ToNydeHust yaanennoro gocryma Winscp, Putty, Xming.
* yrunuthl 72ip, Adobe Acrobat Reader, DjVVu Reader, Far manager, Mozilla Firefox,
Notepad++.

319 aya.
NHTepakTUBHBINA Ha0Op (10cka Smart ¢ mpoektopom, 3kpaH u npoextop EPSON)
13 KommbroTepos
CB00OOIHOE U JIUIIEH3MOHHOE MPOTPaMMHOE O0ecTIieueHue:
* onieparonHbie cuctembl: Microsoft Windows 7
* opucHbie u u3narenbekue makersl: Microsoft Office 2013, MikTeX 2.9;
* cpeactBa paspadbotku npunokenuit u CYB/I: Microsoft Visual Studio 2015, Delphi 2006 (ms
pabotsl ¢ 6a3amu nanHbIX - Borland Database Engine, Database Desktop), Lazarus,
Pascal ABC.NET, Intel Fortran Compiler 2015, CUDA Toolkit 9.2, IDE CodeBlocks, MinGW
compilers (C, C++, Fortran), python3 (anakonda3).
» maTtemaruueckue makerel: PTC Mathcad 15, Maple 15, Matlab R2015.
* IaKeThl MaTeMaTH4ecKoi U rpaduaeckoit 0opadotku nanueix: Golden Software Grapher,
Golden Software Surfer.
* MaKEeThI JJIs PEIICHUS 3a/1a4 BBIYMCIIUTENBHOM ruapoauHamuku: Ansys 17.2, Fluent 6.3 +
Gambit.
* YTHJIMTHI JUTsI TOJTy4deHus yaaneHHoro goctymna Winscp, Putty, Xming



15. Uudopmanus o paspadoTynkax

Crapuenko Anekcannp BacunseBud, mpodeccop, T0KTop GU3HUKO-MaTEMATHUECKUX
HayK.

bepuyn Bnagumup HukonaeBuy, 1o1eHT, KaHauaaT (GU3HMKO-MaTeMaTHYECKUX HAYK,
MuxaiinoB Muxawi JIMuTpueBud, CTapLIMi IIPENOJaBaTelb,

JlaeBa Banentuna MBanoBHa, cTapiivii mpemno1aBaTeb.



