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1. Mecro qucuuminnsl B crpykrype OII

Jucuumimna «YuciaeHHbIe METOIbI» OTHOCUTCS K 0053aTeIbHBIM TUCIMIUITMHAM 0a30BOW 4acTH.
Ona u3y4aercsi B 8 ceMecTpe | SIBJISCTCS OJHOW M3 OCHOBHBIX O0S3aTENBbHBIX JUCIUIUIAH TaK
KaK 3aBepIlaeT MaTeMaTU4YeCKUi OJOK TOAroTOBKM OakanaBpa mo HampaBieHuto 44.03.05
[Tenaroruyeckoe oOpa3zoBanue (¢ AByMs IPO(HIIMH MOTOTOBKH )

(mpounb «Matemaruka. MHbopMaTHKay).

[lpy wW3yd4eHWH JaHHON JMCIUIUIMHBL HEOOXOIMMBI KOMIIETEHIIMA  CTYJCHTOB,
cOpMHpOBAHHBIE MPHU HW3YYEHUH TaKUX JUCHMIUIMH, Kak «MaTeMaTu4ecKuidl aHalu3y,
«Jlunerinas anrebpa», «JuddepeHunanbHple ypaBHEHHS W YpaBHEHHS MaTeMaTHYECKOM
¢usuku»u 1p. Kype mocrpoen tak, 4ro0Obl yriiyOUTh U pacIIMpUTh 00BEM 3HAHHHA IO pa3felnam,
CBSI3aHHBIM C MPUMEHEHHEM YHUCIICHHBIX METOJIOB JUIS PEIICHHS TPAKTUYCCKHUX 3a/1a4.

W3yuenne Kypca OCHOBAaHO Ha TPAIMIMOHHBIX METOAAX BBICHICH MIKOJBI, TECHOM
B3aMMOCBSI3M CO CMEKHBIMH KypCcaMH, a TaK)X€ Ha HCIIOJIb30BAaHUM COBPEMEHHBIX CHCTEM
KOMITBIOTEPHON MaTEMaTHKH.

B Hacrosimee BpeMs MaTeMaTHUECKHE METOIbI HCCIEIOBAaHUS IMPOHUKAIOT BO BCE
00JIaCTH YENIOBEYECKOW JEATEIBHOCTH. DTO TMOBBIACT HHTEPEC K MaTeMaTHKE CO CTOPOHBI
CMEKHBIX HAyK, WCIOJB3YIONIMX Pa3JIMYHBId 00BEM MareMaTHYecKux 3HaHuil. Kpome Toro,
pa3BuTHEe WH(POPMAMOHHBIX TEXHOJIOTMA W CHCTEM KOMITBIOTEPHONW MAaTeMaTHUKH, KOTOphIC
TNPUMEHSIOTCS JIJISl PELICHUS] MHOTUX MaTEMaTHYECKHX 3a/1au, TpeOyeT aJlrOPUTMHUUECKOI YETKOCTH
0Py M3YYEeHHHM MAaTEeMaTHYECKUX TUCHUIUIMH. [103TOMY Kypc YHCICHHBIX METOJOB 3aHHUMAET
BaxkxHoe MecTo B OIl HanpaBnenus noarorosku «llemarornueckoe oOpa3oBaHue.

2. Ilnanupyemble pe3y/ibTaThbl 00yUYeHHs! N0 AUCHUIIMHE

Komnerennus WHnukaTopsl

OIIK-8. Crocoben 3HaTh: 00BEKT, MPEAMET, OCHOBHBIC KaTETOPUH, IPUHIIHIIHI,

OCYIIECCTBIISATh 3aKOHOMEPHOCTH, CTPYKTYypy  TEIarormyeckod  HAyKH;

MeAarorn4ecKyro CYIITHOCTh,CTPYKTYPY, IUHAMHUKY LIETTOCTHOTO

JIEITENILHOCTh Ha OCHOBE MearornIeCcKOrompoIecca;CoCTOSHUEH TCHICHIINNPA3BUTHSAOTE

CHEIMAbHBIX HAyYHBIX YeCTBEHHBIXUMEXIYHAPOIHBIXIIEIarOTHIECKIUXUTICUXOIOTHYEC

3HAHUI KHUXHCCIICJOBAHHIA, METOI0JIOTHIOIEJAarOTMIE€CKOTO
HCCIICIOBAHUS;0COOCHHOCTH, JIOTHUKY, 3aKOHOMEPHOCTH,

(dopMbI, METOIBI HCPEACTBA Ipolecca 00y4eHHs U BOCIIUTAHUS,
OCHOBBI ~ IICUXOJIOTMMJINYHOCTH, OCHOBHBIE TEOPETHUYECKHUE
MOJXO/bl K MOHUMaHUIO(EHOMEHA JIMYHOCTH; MMO3HABATEJIbHbBIE
MPOLIECCHI, HUX  CBOWCTBA,3aKOHOMEPHOCTM U pOJb B
WHTEJUIEKTyaJIbHON U
TBOPYECKOI 1€ TEIbHOCTH ;00111 TEOPETUYECKHEOCHOBBIMETOTUK
UIpenofaBaHusl  npeamera B o0ObemMe,  HEOOXOAUMOM
JUISIOCYIIECTBIICHUS NENAarOrH4eCKOi NeATEeIbHOCTH; CTPOCHUE
nyHKIUU opraHusma, OCHOBHBIE 3aKOHOMEPHOCTH
pPa3sBUTHUEIOBEKA; OOIIMEe 3aKOHOMEPHOCTH M BO3PACTHBIE
0COOEHHOCTH

(bYHKIIHOHUPOBAHUS OCHOBHBIX cUCTEM opraHusma
yUalIUXCsS;TUTHeHNYecKne  TpeOoBaHUS K  OpraHu3aluu
00pa3oBaTeNbHOTONpoIlecCa U TUTHEHY Y4eOHOro Ipoliecca;
MHCTPYMEHTAJIbHbIECPEICTBA MH()OPMALIMOHHBIX TEXHOJIOTUH.
YMerh: IPUMEHATh TEOPETUYECKUE 3HAHUS B PELLICHUN
NeAarorn4ecKuX3a1ay; INIaHupPOBaTh, IPOCKTUPOBATHH
OCYIIECTBIIATH MI€JarOTHYECKUN MIPOLIECC B PA3JIMUHBIX THUIIAX
00pa30BaTENbHBIX YUPEKICHUN; ONIPEENIATh CTPYKTYpPY U
METOOJIOTHIO IPOBEIEHUS N1€JarOTNYeCKOr0 UCCIIEIOBAHMS;
a/IEKBAaTHO LIEJISIM BBICTPaMBaTh y4eOHBIH M BOCIMTATEJIbHbIN




MpoIIecC, BBIOMpPAsl COOTBETCTBYIONIME (OPMBI, METOABI |
CPEICTBAETO OCYLIECTBICHHS; UCIIOIB30BATh B MEJarOru4ecKoi
NEeSITeTbHOCTHH MEKITHYHOCTHOM B3aUMO/ICHCTBUA
COBpPCMCHHBIC Z[OCTI/I)KCHI/ISIHCI/IXOHOFI/I‘ICCKOf/’I HAYyKH;
YYUTHIBATh BO3PaCTHbBIE (bU3NOTOTNIECKUE0COOESHHOCTH
yaanmxcst B Me1arOrnYecKoM npoiiecce;
UCTIOJIb30BaThUH(POPMALIMOHHBIC TEXHOJOTHH JUIS PEIICHHS
npodeccuoHaTbHBIX3a/1a4.

Buaamers: KaTeropualibHBIM amapaToM MeJaroruaecKoi HayKH;
HaBBIKAMU PELICHUATICAATOTHUECKUX3a,/1a4;CITI0CO0aMUTIIAHUPOB
aHMsI " OCYIIECTBIICHHSI 00pa3oBaTEIHLHOTO
npoliecca;crocooamu MIPOBEICHUS Me1arOrYecKoro
IKCIEPUMEHTa; (OPMAMUU METOJIAMH OCYIIECTBIICHUS YUeOHOI

MBOCIIUTATEIbHON paboThI; IpueMaMu 51 METOAAMU
[ICUXOAUATHOCTUKHU JIUYHOCTH, U3y4eHHsI0COOCHHOCTEN
npodeccuoHanbHOM JIeATEIIbHOCTH; HABBIKAMUOPTaHU3 a1
[earorn4ecKou JeATEIbHOCTH c MIO3ULUI

COXPaHEHHSI3/I0POBhS; METOJaMU NPOPHIAKTUKUA HapyIICHHH
(U3UYECKOTOPa3BUTHS U MOBBIILICHUS a1alITAlluOHHBIX PE3EPBOB
OpraHu3Ma;MEeTOAAMHU OKa3aHUs MEepBOi JOBpauyeOHOM MOMOLIH;
METOAAMUIIPUMEHEHUS MH(}OPMaLIOHHO-
KOMMYHHKAIIHOHHBIXTEXHOJIOTUI BOOpa30BaTeIbHOM MPOLIECCE.

IK-5. Criocoben
UCIIOJIb30BaTh HAy4YHbIE
3HaHUS B IPEAMETHOU
obnactu (MaTeMaTHKa) B
npoiiecce popMupoBaHus
peIMETHOW KOMIETEHIINH
0o0yJaromuxcs B paMKax
peanu3alu OCHOBHOM
00111600pa3oBaTENHHOM
MPOTPaMMBI

3HATBH:COBPEMEHHOE COCTOSIHUE U NEPCIEKTUBbI PA3BUTHS

MaTEMAaTUKHU KakK y‘lC6HOI71 JUCHUIIIIMHBI, HaIlpaBJICHUS
Pa3BUTHALIKOJIBHOT'O MaTEMaTH4YCCKOI'O 06pa3013aH1/151,
TCOPCTUUCCKHUC OCHOBBIO6y‘IeHI/IH MaTEMaTUuKe, MNPHUHIHUIIBI

MOCTPOCHUSI METOJIMYECKOMCUCTEMBbl O0Y4YEHMsI MaTeMaTHKE,
OCHOBHBIE JINHUHU LIKOJBHOIOKYpCa MaTEMATHKU, UX CTPYKTYPY,
CoJlep’)KaHUE U POJb, 3TAanblPOPMHUPOBAHUS MaTEMaTHYECKUX
MOHATUMN, METOJIUYECKHUE ITOIXO0IbI

K U3YYEHHIO OCHOBHBIX TEM IIKOJBHOI'O Kypca MaTEMaTUKH;
YMerb:aHaIU3UPOBaTh U UHTEPIIPETUPOBATH COAEPIKAHNE
MaTeMaTUYeCKUX MOHATUH, TEOpeM, 3aJad, pa3padaThiBaTh
(GparMeHThl  YpOKOB, OpPIraHU30BBIBATH  0Opa30BaTENIbHBIH
nporeccoOyyeHus MaTeMaTHKe, KOHCTPYHPOBaTb METOJIUKY
BBE/ICHUANIOHATUH, U3YYECHHS TEOPEM, PEILICHUS 3a/1a4;
Biaaaerb:0CHOBHBIMU npueMamMu OpraHH3aIu
JIEATEIbPHOCTUIIKOJIBHUKOB 10  HM3YyYEHUIO  MaTEMaTHKH,
HaBBIKAMU pa3paOOTKUMETOIMKH M3YyUEHHs] YaCTHBIX BOIPOCOB
00y4eHHUs MaTeMaTHKe,UCCIIe10BaTEIbCKUMU
METOAaMUBITPO(HECCUOHATEHOUICATETHHOCTH.

IK-7.Cnocoben
MaTeMaTHYECKUKOPPEKTHOCT
ABUTH

€CTeCTBEHHOHAYYHbBIC
3aJJAYMHKIIACCUICCKUE
3a/1a9MMaTeMaTUKH,CTPOTOJI0
Ka3aTbyTBEPXKIEeHUE,cHhopmMy
JIUpPOBAThH

pe3ysbTarT, YBUICTh
CJICZICTBUSATIONYYEHHOT O

3HaTh:6a30BbIE MIPUHIIUIIBI
MOCTaHOBKMECTECTBEHHOHAYYHBIX3a/1a4 M KJIACCHUECKUX 3a/ay
MaTEMAaTUuKH, OMpCACIICHUA OCHOBHBIXIIOHATHH n

JI0Ka3aTeJIbCTBA TEOPEM 10 OCHOBHBIM pa3JelaMMaTEMaTUKH;
Ymerb: pemare OCHOBHBIE THIBI MAaTEMAaTHMYECKUX 3aj]ad,
JIOKa3aTbyTBEPXKIACHHUE, C(HOpPMYTUpOBaTH pE3yibTaT, YBHIETbH
€ro CIIEICTBUS;

BJ'Ia)IeTLI NCPBUYHBIMHA HaBbIKaMU MMPUMCHCHU A
MaTeMaTHyecKoroamnmnapara K peleHHuI0 KOHKPETHBIX 3a/ad U3
Pa3IMYHbBIX 00JacTeHTTPUKIIATHOM MaTeMaTUKU u




pe3ynbTara nH(pOpMATHKH.

10.

3. Conep:xkanue QU CHUNTHHBI
MartemaTu4eckasi MOAe/Ib H NMOrPeIHOCTH. [IoHATHEMaTEMAaTUUECKON MOJAEIN U IIPOLECC
pelIeHus MPUKIAAHBIX 3a7a4. VICTOYHMKM W KIacCU(UKAIUS IMOTPEIIHOCTeH. DIeMEHTHI
TEOPUM IOTPELIHOCTeH: aOCONIIOTHAs M OTHOCUTENbHAsl IOTPELIHOCTH MPHOIMKEHHbBIX
BBIUUCIICHHUH; 3Havyamue Uupbl; NPaBWIO  OKPYIJICHHS  YHCEN, IOTPEUIHOCTH
apru(MeTHUECKUX OIepalyii; MOrpelHOCTh Ipou3BoabHON (pyHKuMuU. [IpencraBinenue yncen
B KOMIIBIOTEPE U MOTPEIIHOCTb.
MeToab! pelieHUs CKAISIPHBIX YPABHEHUIH M UX CHCTeM. AHAIUTHYECKUH U rpadudecKuit
METO/BI JIOKAJIN3aUU KOPHEW. YTOUYHEHHE KOPHEM METOJaMu IOJOBUHHOIO JIEJICHUS,
30JI0TOTO CEYCHMsI, UTepaluii, Xop, kacarenbHbiX (HbproToHa), cexymmx. MeTo bl nTepanuii
1 HproTOHA perenns cucteM ypaBHEHUM.
BorunciaurenbHble MeTOABI JTHHeHHOH anreOpnsl. Hopma BekTopa n maTtpuusbl. Pemenue
CHUCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHHil mnpsimbiMu Metogamu (["aycca, Kpamepa,
obparnoit marpunpsl, LU -pasnoxenns). Pemenue cucreM IMHEHHBIX anreGpamdecKux
ypaBHEHMH MPUOJIMKEHHBIMU MeTO1aMU (IIPOCThIX UTepanuii, HprotoHa).
YucjieHHbIe MeTO/AbI MOUCKA IKcTpeMyMa GyHkuuu. [lonck skcTpemyma GyHKIUN OTHOU
HNEPEeMEHHOI MEeTOAaMU TUXOTOMHUHM. [ paJeHTHbIE METO/bl MOKCKa IKCTpeMyMa (DYyHKIUH
HECKOJIbKMX ITIEPEMEHHBIX.
IIpudnuxkenne pynkumid. MHTepnonsnuonssiii MHorowieH Jlarpanka. OcTaTOYHBIN 4JeH
UHTEPNOISIIMOHHOW  opmynbl  Jlarpanka. PaBHoMepHoe mnpuOmmkeHue QyHKIMM,
MHorowieHsl  YeOwimeBa. MuHTepnomsiums — criaiiHamu.  Anmpokcumanus.  Meton
HAaVMEHBIIMX  KBAaJApaTOB.  MHOrO4YJIE€Hbl  HAWIY4YIIEro  CPEAHEKBAJPATUYECKOIO
IpUOIINKEHHUS.
Yucinennoe mHTerpupoBanme. KpanpaTypHble (opMyibl HPSIMOYTOJIBHMKOB, Tpareuui,
Cumncona. Meron Monre-Kapio.
Yucinennoe nudgepenuupoBanme. I['paduueckoe nuddepennupoBanue. PaszHocTHbIE
¢dopmynbl. Pa3zHocTHble (opMynbl 1151 OOBIKHOBEHHBIX TMPOM3BOJHBIX. Pa3HOCTHBIE
dopMynbl  AJIE  YACTHBIX MPOU3BOJAHBIX. BblunciaeHMEe NPOU3BOAHBIX C  [TOMOIIBIO
UHTEPHOJSILUOHHBIX (POPMYJT ¢ paBHOMEPHBIM U HEPaBHOMEPHBIM paclpeeieHUEM Y3II0B.
IIpakTHueckas OLlEeHKa OTPEIIHOCTH.
YucieHHbIe METOAbI pelIeHUs] 00bIKHOBEHHBIX NU((epeHunaIbHbIX YPABHEHHI U MX
cucreM. 3agada Komm. Metoaer Pynre, Oinepa, Pynre-Kyrra. 3amaua Komm s cuctemsl
Qg depeHMaIbHbIX YpaBHEHHH M YpaBHEHHH BBICIIMX TMOPSIKOB. MeTOJ CTENEeHHBIX
psaaoB. KpaeBble 3aaun 151 OOBIKHOBEHHBIX AP PEepeHInaTbHbIX YPaBHEHUH.
YpaBHeHust B 4aCTHBIX NPOU3BOAHBIX. Meton Dypbe. Pa3HOCTHBIE CXEMBI pELLIEHUS 3a1a4
MaTeMaTHU4eCcKON (PU3HKH.
HNuTterpanbubie ypaBHeHusi. lHrerpanpHble ypaBHeHust @Ppearonsma u  Boabreppa.
MeToapl pelieHuss ypaBHEHHH C BBIpOXKIEHHBIMU sjpamu. KBaapaTypHble crocoObl
pEILIEHNs] UHTETPAJIBHBIX YPAaBHEHUH.




4. TeMaTH4YeCKMIii IJIaH

8 cemectp
Bcero DOpMBI 3aHATHI
4acoB Jlabo-
Ne [IpakTu- | parop- Canmoc-
- Tembl Jlex- P PaTOP™ | o arenp-
n/m YecKue HbIE
1007031 Hasi
3aHATHS | pabo-
paborta
TBI
1. Maremarndeckast MOAENb U 1 ) ) i 1
MOTPEIIHOCTH
2. MeTo1bl pelIeHUs CKATSIPHBIX 8 4 5 5
YpaBHEHUHN U X CUCTEM
3. BorarcnuTenbHbIE METOIBI 6 5 9 9
JUHEHHON anreOpsl
4. YucneHHbIe METO/IBI ITIOMCKA
. 11 4 - 4 3
sKcTpeMyMa G YHKITUU
5. [Tpubmmkenue GyHKIUi 8 2 - 4 2
6. UmncaeHHOe HHTETPUPOBAHUE 6 2 - 2 2
7. Yucnennoe qudepeHnmupoBanme 6 2 - 2 2
8. UucrieHHbIC METOTbI PEIICHUS
OOBIKHOBEHHBIX
. 12 4 - 4 4
Qg epeHIraIbHbIX YpaBHEHUN U
UX CUCTEM
9. YpaBHEHMs B UaCTHBIX MPOU3BOJAHBIX 6 2 - 2 2
10. | MHTerpanbHble ypaBHEHHUS 6 2 - 2 2
3auér 2 - - - 2
Bcero 3a cemectp 72 24 _ 24 24
5. Buabl 00pa3oBaTe/ibHOll 1eITeILHOCTH
8 cemectp
Jlekuuu

1-2.MeToabl pemieHHs CKAIAPHBIX YPAaBHEHUH W MX cHCTeM. AHAIUTHUYECKUH U
rpadguueckuii METOJbl JIOKANIM3alMK KOpHEH. YTOuHEeHHWEe KOpHEH MeTOJaMU IOJOBHUHHOIO
JIeNIeHHsI, 30JI0TOTO0 CEeueHHsl, uTepauui, xopl, kacaTenbHbIX (HbroToHa), cexymmux. MeTtos
uTepanui 1 Hpr0TOHA peleHnst CUCTEM YpaBHEHHM.

3.BblunciauTebHbIe MeTO/Abl JHHeHHOW ajaredppl. Hopma BekTOpa W MaTpHUIBL
Pemenne cucrem nuMHEWHBIX anreOpandeckux ypaBHeHMM mpsimbiMu Metonamu (I"aycca,
Kpamepa, ob6patHoit  matpumbl, LU -pasnoxenms). Pemenme cucrem — nHHEHHBIX
anredpanvyeckux ypaBHEHUN MPUOIMKEHHBIMA METO/1aMu (MPOCThIX uTepaiuii, HptoToHa).

4-5.YuciieHHble MeTOAbl MOMcKa JIKcTpeMyMmMa (ynkuum. Ilouck skcrpemyma QyHKIHUU
OJIHOM IIEPEMEHHOM METOJaMHM JUXOTOMHH. ['paauMeHTHBIE METOAbl IOMCKa JKCTpeMyMma
(YHKINU HECKOJIBKHUX ITEPEMEHHBIX.

6.[Mpubam:kenue pyHkuuii. MHTeprONAHMOHHBI MHOTOoWwIeH Jlarpamka. OcTaTOYHBINA
YJIeH WHTEePHOIMUOHHON ¢dopmynsl Jlarpanxka. PaBHOMepHoe mnpuOnmxeHue (QyHKIHIA,
MHorouieHsl YeObimeBa. HTepnonsuus crutaiiHamMu. AnnpokcuMmanus. MeToJ, HauMeHbIINX
KBaJpaToB. MHOTOYJICHbI HAWTYYIIETO CPEJHEKBAAPATUYECKOTO PUOIMKEHUS.

7. YncnenHoe wuHTerpupoBanue. KsaaparypHele (opMyiasl IpSIMOYTOJBHUKOB,
Tpaneuuit, Cumncona. Meron Monre-Kapio.




8. Uncaennoe qudpepenunpoBanue. ['papuueckoe nuddepennuponanue. PasHocTHbIe
dopmynel. PazHocTHble GopMyIbl A OOBIKHOBEHHBIX MPOU3BOIHBIX. PazHOCTHBIE (HOPMYIIbI
JUISL YaCTHBIX MPOU3BOAHBIX. BbIUMCIIEHHE MPOU3BOJHBIX C IMOMOIIBI) HWHTEPHOJSIIMOHHBIX
dbopMynl ¢ paBHOMEpPHBIM U HEPAaBHOMEPHBIM pacmpeeneHueM y3ioB. [IpakThueckas oleHka
HOTPELIHOCTH.

9-10. YUncjeHnnole MeTOAbl pelieHUs OObBIKHOBEHHBIX AuddepeHIHATbHBIX
ypaBHeHuii U ux cucreM. 3anaua Komm. Meroasl Ilukapa, Diinepa, Pynre-Kyrra. 3amaua
Komm st cucremsl quddepeHIManbHbIX ypaBHEHU U ypaBHEHUN BBICIIUX MOPSAKOB. MeTos
CTeTICHHBIX psAoB. KpaeBbie 3aaun st OOBIKHOBEHHBIX AU PEPEHIIMATBHBIX YPAaBHCHUN.

11.YpaBHeHusI B YACTHBIX MPOU3BOAHBIX. MeToa Dyphe. Pa3HOCTHBIC CXEMBI PEIICHUS
3aJa4 MaTeMaTHYECKON (PU3UKH.

12. AuTerpajibublie ypaBHeHusi. Vinterpansueie ypaBHeHuss @penronbma u Bombreppa.
MeTtonbl penieHrs: ypaBHEHUN C BBIPOXKIACHHBIMU siapamMu. KBagpaTypHbie CIIOCOOBI pemieHUs
WHTETPAIbHBIX YPaBHEHUM.

IlpakTH4yeckue 3aHATUSA
He npeagycmotpensl.

JlaGopaTopHble padoThI

JlabopaTopHas padora Nel.Pewenue ckanapHvix ypagHeHull.
Memoowi ouxomomuu.Pewenue ckanaprvix ypasuenuil. Memoowr umepayuii

TeopeTHdyecKkue BOIPOCHI

1. Kakue merobl Jokanu3anuu kopHeil Bol 3naere? [IpuBennTe npumepsl.

2. ChopMymupyiTe OCHOBHBIC TEOPEMBI aHATUTHUECKOH JIOKATH3AITH KOPHEH.

3. OtaenuTte KOPHU YpaBHEHUS XzeX =Tr.

4. B 4eM cocTOAT METOABI TUXOTOMUU?

5. ChopmynupyiiTe alropuTM MeToj]la MOJIOBUHHOTrO neieHus. Kak oneHuBaercst abcontoTHas
MOTPEUIHOCTh MPUOIMKEHHOTO 3HAYSHUS KOPHS?

6. Cdopmynupyiite anroput™ Metoaa xop. KakoB kputepwuii 3aBepiieHus anroputma’?

7. KakoB reoMeTpHUYeCKHiT CMBICI METOA XOP/ PelleHus ypaBHeHus | (X) =07

8. Kakue Tunel cxoauMocTell UTepallMOHHBIX MocieaoBaTenbHocTeil Bol 3HaeTe? IlpuBeaure
IPUMEPBHL.
9. BeiBenute popmyny i uTepariMoHHOro npouecca HerotoHa.
10. B 9eM coCcTOUT reoMeTpuIecKrii cMbICT MeTo1a Hpl0TOHA HaX 0K IeHHsI KOPHEW ypaBHEHHsI?
[IpuBenuTe npUMepBHl.
11. ChopmynupyiiTe 1O0CTaTOYHBIE YCIOBUS CXOAUMOCTH MeTo/1a HbI0TOHA K KOPHIO YpaBHEHUS
f (X) = 0. Kak onenuBaercs aGCOMOTHAS MOTPEUIHOCTH NPUOIMKEHHOTO 3HAUYEHHUS KOPHS?

12. YkaxuTe HyleBOe IPHOIMIKEHNE K KOHIO ypasHernst X© —2X —4=0.

13. Kak mpumensiercss meroax HploToHa K BBIMHCICHWIO 3HadeHwid (yHKui? I[lpuBeaute
IIPUMEPBHL.

14. B yem coCcTOUT METOJ UTEpALluil PELICHUS CKAISAPHBIX YpaBHEHHM?

15. ChopmynupyiiTe JOCTATOUHOE YCIOBHE CXOAUMOCTH METOAA UTEPALIUi pelIeHHs] ypaBHEHUS

X =@ X). Kak orienuBaercs abCONMOTHAS MOTPEITHOCTh TIPUOITHKEHHOTO 3HAYEHHS KOPHS?
16. Jloxaxute, urto ypasmemme X=asin’ X+ HC0OS*X+Q, rae |a - b| <1 wumeer

eIMHCTBEHHOE peleHne Ha R .



3amanus s 1abopaTOpHON paboTHI pa3MeleHbl B CUCTEME JUCTAHIIHOHHOTO O0y4eHUs

CMOJICHCKOTO rocyaapCTBEHHOI'O YHUBCPCUTETA.

JlabopaTopuasi padota Ne2./Ipsimsie memooul peutenus cucmem JTUHEUHbIX YpasHerutl. Memoo

NOCIe008amMeNbHbIX NPUOIUINCEHULL peUleHUs CUCTeM TUHENHbIX YPAGHEHUL

TeopeTnyecKkre BOIPOCHI

[TpuBenuTe mpUMeEpHI MPSIMBIX METOI0B PELICHUS! CUCTEM JTMHEHHBIX YpaBHEHUH.
Paznoxure marpuiry

1 2
3 4

B IIPOU3BEICHUE HUKHEW U BEPXHEHN TPEYTrOJIbHBIX MATPULL.

A=

Kak omnpenensercs Hopma BekTopa X B JIMHEWHOM IIPOCTPAHCTBE R"? Haiigure HOpMY
BEKTOpa X = (1, -1 2).

Kakum o00pa3oM ompezaensercsi COrjacoBaHHass HopMa MaTpuibl A B JHHEHHOM

IPOCTPaHCTBE KBAJAPATHBIX MaTpuIl nopsaka N ?

Haiiure Hopmy Matpuisl A = 4
B 4eM COCTOMT METOJ TOCIIECIOBATELHBIX MPUOIMKEHNI DPELIEHUS! CHCTEM JIMHENHBIX

ypaBHEHU?

ChopMyupylTe H0CTATOUHBIE YCIOBHS CXOAUMOCTH METO/a UTEPALUM PELIEHHUS CHCTEMBI
nmuneinbix ypapaennit X = CX + D . IIpuseaute npumeps..

Kak oneHuBaeTcs abCoMIOTHAS TOIPENIHOCTh TIPUOIMKEHHOTO PEMIEHUS CHCTEMBI METOIOM
uTepannin’?

3a,Z[aHI/I$I JJIsA J'Ia60paT0pH01>i pa6OTLI pa3MEIICHbI B CUCTEME NUCTAHIIUOHHOTO O6y‘{eHI/I${

CMOJIEHCKOTO rocyaapCTBEHHOI'O YHUBCPCUTETA.

JlaGopatopHuas pa6ora Ne3. Yucnennvie Memoost noucka sKCmpemymos yHKyutl 00HOu
nepemenHou

Teopernueckne BOIPOCHI
Kakue kinaccuueckne METO/Ibl HaXOXKICHHUS SKCTpeMyMa (pYHKIUI ofHOM nepemeHHON Bam
W3BECTHBI?
Chopmynupyiite o0myr0 cxeMy HaxOXKACHHUs dKCTpeMyMma (YHKLIMN OJHOM NepeMeHHOi
IIPU TIOMOIIY YHUCIEHHBIX METOOB.
Kakum o0pa3oMm 3ajada OTBICKaHUS MaKCUMYM (YHKIUMM CBOJUTCA K OTBICKAHMIO
MuHuMyMa? [IpuBennuTte npuMepsl.
OnumuTe aIropuT™M MeETo/la paBHOMEPHOTO MPUOIMKEHUS TMOUCKA SKCTpeMyMa (YHKIIMH.
KakoB kxpuTepuil 0OCTAaHOBKHM aJIrOpUTMA?
B uem cocrouT meron KBaapaTWyHOW MHTepnosinvu. Kak mpuMeHseTcs 3TOT METon K
PEIIEeHUIO 3a/1a4 HaXOXKJIEHHsI SKCcTpeMyMa (GYHKIUN OJTHOM MepeMEeHHO?
KakoB kpurepuii OCTAHOBKM METO/1a KBaIpaTUUYHOW NHTEPIIOJISILIMU?
ChopmynupyiiTe ajroputM MeToJa 30JI0TOTO cedeHus. KakoB KpuTepuil OCTaHOBKH
anroputMma?




3amanus s 1abopaTOpHON paboTHI pa3MeleHbl B CUCTEME JUCTAHIIHOHHOTO O0y4eHUs
CMOJIEHCKOTO TOCYIapCTBEHHOTO YHUBEPCHUTETA.

JlaGopaTopuasi pabora Ned. Yucnenmvie memoowvl NOUCKA IKCMPEMYMOB PYHKYUL HECKOIbKUX
nepemeHHou

Teopernueckue BOIpochl

1. Kakue kiaccuyeckre METOIbl HaX0XKICHHS KCTpeMyMa (YHKIUH HECKOJIBKUX MEePEeMEHHBIX
Bam usBectHbI?

2. ChopmynupyiTe OOImIYI0O CXEeMy HaxOXICHHS JKCTpeMyMa (YHKIHH HECKOIbKUX
HEPEMEHHBIX IIPU IIOMOIIH YUCIEHHBIX METOOB.

3. Kakum oOpa3oMm 3amaya OTHICKAHHSI MaKCUMyMa (YHKLIHUH CBOAMTCS K OTBICKAaHHUIO
muHuMmyma? IIpuBenure npumepsl.

4. Onumure ajaropuT™M TPAAMEHTHOTO METOJa TOHCKA SKCTpeMyMa (YHKIHMH HECKOIBKHX
nepeMeHHbIX. KakoB KpuTepuil 0CTaHOBKH ajnroputma?

5. B uem cocrout meron Hauckopeimero ciycka? Kak mpuMeHseTcss 3TOT METOJ K PELICHUIO
3ajlay HaXOXKACHUS SKCTpeMyMa (DYHKIMH HECKOJIbKUX NEePEMEHHbIX?

6. KakoB kpurepuii 0CTaHOBKH METOAa HAMCKOPEHIIIETo CIycKa?

3ananus s J1abopaTOPHOU pabOTHI pa3MEIICHBI B CUCTEME TUCTAHIIMOHHOTO OOYYCHHUS
CMOJIEHCKOT0 rOCyIapCTBEHHOTO YHHUBEPCUTETA.

JlabopaTopuas padora Ne5./lorunomuanvras unmepnonsayus.
Mmuozounen Jlazpanorca

Teopernyeckue BONPOCHI
B yem cocTout 3agaua uHTEpHOISIIUUA?
Kakune cnnoco6s! unTepnonsunu Bam n3sectHsl? [lpuBeanre npumepsi.
KaxkoBa 3aiaua nonmHoMuanbHON UHTEPIOIALUN?
UYro takoe 6a30BbIi MHOrouwieH Jlarpanxa?
Kaxum 06pa3oM cTpouTcst MHTEPHOISUOHHBIN MHOTOWIEH Jlarpanxka?
Cdhopmynupyiite TeopeMy O CyIIECTBOBAaHUH U €AMHCTBEHHOCTH MHOTrowIeHa Jlarpanxa.
KakoBa mMakcHManibHasi BEIMYMHA IOIPEIIHOCTH WHTEPIIOJIMPOBAHUS Ha 3aJaHHOM OTpE3Ke

[a;b]?
8. Hnsa pynkimu Yy = f (X), 3aJJAaHHOM TaOHIIeH
X 1 2 3
y -1 0 1
BLINOIHUTE KYCOUHO-MHEIHOE MHTEPHIOIUPOBAHUE.

9. Jlokakute TOXKIECTBO (X ) a)(x ) b) ) (X ) a)(x ) C) ) (X ) b)(x ) C) »
(c-b)c-b) (b-a)fb-c) (a-bfa-c)

x> —(a+b+c)x* +(ab+ac+bc)x —abc=0.

NoakowhE

10. Pemute ypaBHEeHHE

3amanus nis 1abopaTopHOM pabOTHI pa3MEIIeHbl B CHCTEME TUCTAHIIMOHHOTO OOYYEeHHSI
CMOJIEHCKOT0 TOCYIapCTBEHHOTO YHHBEPCUTETA.
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JlaGopatopuas padora Neb. Pewenue cucmem 1uneliHvlX ypasHeHull
MemoOoM HaumMeHbuUux Keaopamos.lIpumenenue memooa HaUMeHbUUX K8AOPAMos
K annpoxcumayuu QyHKyuu

Teoperrueckre BOIPOCH
Kak npumMmeHsercs MeETOJ HAMMEHBIIUX KBAJpaTOB i1 PELICHUs CHCTEM JIMHEHHBIX
ypaBHEHU?
Yro Ha3pIBaeTCA HOPMaIbHBIM IICEBIOPEILIEHUEM CUCTEMBI JINHEHHBIX ypaBHEHUN?
B uem paznmuume Mexay HUHTEPHOISIIMEH W anNpoKCHUMauuedl (yHKIMH B CMBICIE
HAaUMEHBIINX KBAJpPaTOB?
Kak mnpumensercs MeToA HaMMEHBIIUX KBAAPATOB JUIA AaNlpPOKCUMAIMH TaOJIUYHO
3aJIaHHBIX (PYHKITUN?
[TpuBeauTe MpUMEPHI IBYXITAPAMETPHUECKUX CEMEUCTB (PYHKIUH.

3amanus s 1abopaTOPHOU pabOTHI pa3MEIICHBI B CUCTEME TUCTAHIIMOHHOTO OOYYCHHUS

CMOJICHCKOTO rocyaapCTBEHHOI'O YHUBCPCUTCTA.

=

SRl

©o

10.

JlabopaTopuas padora Ne7.Yucnennoe unmeepuposatue.

TeopeTuueckre BOOPOCHI

B yem cocToaT MeTo bl IPUOINKEHHOT'O BEIUUCIEHHSI OIIPEIETICHHBIX HHTErpajioB?
BeiBenute (opmyny cpenHeid TOUYKM JUIsl MPUOJIMKEHHOTO BBIUMCIIEHUS ONPEAEICHHOrO
UHTErpaa.
Kak oneHnBaeTcst abCo0THAs MOrPEIIHOCT BBIYMCICHUN 110 hopMyrie cpeHel TOUKu?
2
CKOJBKO 3JIEMEHTApHBIX MPOMEXKYTKOB HYXXHO B3SITh, YTOOBI BBIYMCIUTH Iln xdx ¢
1
tounoctsio € =0,001?
KaxoBa ¢opmyna Tpaneuuii 11t npuOIMKEHHOTO BEIYMCIICHNS ONPEEIIEHHOT0 HHTErpasa?
KakoBa ¢opmyna abcooTHON NOTPeIHOCTH (OPMYIIBI Tparenui?
[IpuBenure ¢dopmyny CumrcoHa i HNPUONMKEHHOTO BBIYMCIEHHUS OIPEAEICHHOTO
uHTerpana’?
Kax onenuBaercs abcoyfoTHasi TOTPENTHOCTD BRIYUCIICHHH 10 popmynie Cummcona?
OneHuTe TOYHOCTh, KOTOPYIO MOXKHO TapaHTHpOBaTh IIPU BBIYMCICHUM HWHTErpaia
1 2
je‘x dX mno ¢opmymam Tpameumii u CuMICOHa NpH pa3OMEHHH NPOMEKYTKA
0
WHTETPUPOBAHUS HA § YACTEH.
B gyem cocrout metox Monte-Kapio BerarcieHus npuOIMKEHHOTO 3HAYSHUS HHTETPAJIoB U
momasei puryp?

3amgaaus a1 1adbopaTopHOM pabOThI pa3MEIIeHBl B CHCTEME TUCTAHIIMOHHOTO OOYYEeHHS

CMOJICHCKOTO rocyaapCTBCHHOI'O YHUBCPCUTCTA.

Jla6opaTopuasi pa6ora Ne8. Yucnennoe ougghepenyuposanue

TeopeTnyeckye BOOPOCHI

1. BmBeauTe npocTteiinme GopMyIbl YUCICHHOTO Tu(depeHITpOBaHMS.



Kak ormeHuBaroTcss aOCOMIOTHBIE TIOTPEUTHOCTH MPOCTEUIUX (GOPMYyT YHCIECHHOTO
muddepeHnrpoBanms?

Kak mnpumensiercss TOIMHOMHUATbHAS WHTEPIONSALUS s MPHOIMKCHUS TMPOW3BOIHBIX
dbynkumii? [IpuBeaure npumMepsl.

3anumute GopMyibl MPUOIMKEHHOTO 3HAYCHUS TPOU3BOIHBIX MIEPBOTO M BTOPOTO MOPSIIKA
JUISL TPEX Y3JIOB M BBIBEJIUTE MX OCTATOYHBIN WieH, ucnoib3ys ¢popmyny Teinopa.

3ananus A 1abopaTOpHON pabOThI pa3MElIeHbl B CUCTEME TUCTAHIIMOHHOTO 00Yy4eHUS

CMOJIEHCKOTr0 TOCYJapCTBEHHOTO YHUBEPCUTETA.

No ok

Jladoparopnasi padora Ne9.Yucnennoe pewenue navanvHulx 3a0au
0151 00LIKHOBEHHBIX OUDhepeHyYUaIbHbIX YPABHEHUU U UX CUCEM

TeopeTuueckre BOOPOCHI

B dWeM cocTOMT METOJM CTENEHHBIX PSAOB pemieHus 3amaadu Kommw s OOBIKHOBEHHBIX
mubdepeHIMaTbHBIX ypaBHEHU?

[TocnenoBarenbHbIM AU GEPEHIUPOBAHUEM  YPaBHEHUS y'= Xy + luaiiqure  ero

HpI/I6J'II/I)KeHHOC YaCTHOC PCHICHUC, COOTBETCTBYIOIICC HAYaJIbHOMY YCJIIOBUIO y(O): O, B

BHJIC OTPE3Ka CTEIIEHHOTO Psijia 10 MATOM CTENeH! BKIIOUUTEIBHO.

Cdopmynupyiite Teopemy Ilukapa o cyiecTBOBaHHHM U €IWHCTBEHHOCTH 3aaauu Ko s
OOBIKHOBEHHOTO TU((HEePSHIIMATHLHOTO YPABHEHHUS MIEPBOTO MOPSIKA.

Kak 3anaercs npouecc BIUMCICHUN 110 METORy Ditnepa?

B uem cocTout reomeTpudeckuii CMBICI MeToAa Diepa?

Kak 3anmaercs npouecc BeiunciaeHuit no merony Pynre-Kyrra?

Kak 3anmaercss HopManpHas cucreMa OOBIKHOBEHHBIX AH(@epeHInalbHbIX ypaBHEHHI B
BEKTOpHO-MaTpuuHOoM Buae? [IpuBeaure npumepsl.

3ajmaiiTe Tmpolecc BBIUMCICHMM 1O MeTony Oilepa uisi CUCTEMBbl OOBIKHOBEHHBIX
muddepeHIMaTbHBIX YpaBHEHU TEPBOTO MOPSAKA.

Kakum 00pa3omM MOXKHO CBECTH YpaBHEHHUS BBICIIUX TOPSAJIKOB K HOPMAJIbHOW CHUCTEME
ypaBHEHUM nepBoro nopsaka? Ipuseaure npumepsl.

3a,Z[aHI/I$I JJIsA J'Ia60paT0pH01>i pa6OTLI pa3MEIICHbI B CUCTEME NUCTAHIIUOHHOTO O6y‘{eHI/I${

CMOJIEHCKOTO rocyaapCTBEHHOI'O YHUBCPCUTETA.

~own

JlaGopatopuas padora Nel0.Memoow: npubnudicennozo pewienus kpaegvix 3a0ay OJis
00bIKHOBEHHBIX OUPPepeHyUanbHblX YPAGHeHUL

TeopeTnueckne BOOPOCHI

JlaiiTe TIOCTAaHOBKM JBYXTOYEUHBIX KpAaCBBIX 3alad I OOBIKHOBEHHBIX JIMHEHHBIX
middepennmanbabx ypasaenuit (OJIJ]Y) Broporo nopsiaka. [Ipusenure npumepsl.
ChopmynupyiiTe onpeeneHne BRIPOXKICHHONW KpaeBoOU 3a/1auu.

B ueMm cocTout Meton penykuuu pemeHus kpaesbix 3anau s OJIJIY Broporo nopsiaka?
KakoBa ocHOBHasl uaiess METO/Ia KOHEUHBIX Pa3HOCTEW pemieHus: kpaeBbix 3amad as OJIY
BTOPOTO nopsiaka?

MoOXHO 71 TPUMEHUTH METOJI KOHEUHBIX Pa3HOCTEH JUIsl ypaBHEHUU 00Jiee BBICOKOTO
nopsiaka?

B dyem cocTouT MeTO KOJUIOKAaMK pelieHus KpaeBbix 3aaay a1t OJIIIY Broporo mopsiaka?
Cdhopmynupyiite onpenenenue 6a3ucHbIx QyHkimii. [IpuBenure mpumMepsl.



3ananus A 1abopaTOpHOU pabOThI pa3MElIeHbl B CUCTEME TMCTAHIIMOHHOTO 00Yy4YeHHUSI
CMOIEHCKOr0 rocy1apCTBEHHOIO YHUBEPCUTETA.

Jladoparopnasi padora Nell.Memoo @ypve pewenus ypasnenuii mamemamu4eckou Gusuxu.
Yucnennoe peuienue ypagHeHui Mamemamuyeckol usuxu

TeopeTuyeckne BOOPOCHI

1. J[aiite onpeneneHue JMHEHHOTO JU(QEepeHINaTIbHOTO YpaBHEHHUS C  YaCTHBIMH

IIPOU3BOIHBIMH BTOPOT'O MOPSAKA.

[TpuBenuTe NpUMEpbl OCHOBHBIX YPaBHEHHH MAaTEeMaTHUECKOW (DU3UKH.

3. KakoBa wiaccudukanus JHHEHHBIX JU(PQPEepeHIHaIbHbIX YpPaBHEHUH € 4YaCTHBIMHU
IIPOM3BOJIHBIMU BTOpOro nopsaka? Ilpusenure npumepsl.

4. B uem coctout Meron Dypbe (pa3aeneHus nepeMeHHbIX)?

Haiite ompenenenue JuHEHHOro JIU(QEpEeHINATHHOTO YpaBHEHHS C  YaCTHBIMHU

IIPOU3BOIHBIMUA BTOPOT'O MOPSAKA.

6. KakoBa kmaccuukanus nuHEHHBIX IU(QEepeHINATbHBIX YpPaBHEHHH € YaCTHBIMHU
IIPOU3BOIHBIMU BTOpOro nopsaxa? Ilpusenure npumepsl.

7. llpuBenute mpuMepbl OCHOBHBIX YPaBHEHUH MaTeMaTHYECKON (DU3UKH.

8.  Kakue npoliieccsl ONUCBIBAIOTCS ¢ HOMOILBIO YpaBHEHUH apabosinyeckoro Tuma?

9. Cdopmynupyiite 3a1a4y 0 TEIUIONPOBOJHOCTU CTEPXKHS, OTPAHNYEHHOTO ¢ 000MX KOHIIOB.

10. Kaxwue nporuecchl ONMCHIBAIOTCS ¢ TOMOIIBIO YPaBHEHUH THIEPOOIMYECKOro THIa?

11. CdopmymupyiiTe 3amaqy o KojeOaHUU KOHEYHOH CTPYHBI.

12. Kaxwue nporecchl ONUCHIBAIOTCS ¢ IOMOIIBIO YPABHEHUH 3JUIMOTHYECKOTO THIIA?

13. Cdopmymupyiite 3anauy Jupuxie nis ypasaenus [lyaccona.

14. Onummre uIeI0 METO/AA CETOK AJIS pelIeHus 3a7ad Matemarnyeckor ¢usuku. [IpuBeanre
MIPUMEPBHI.

15. Kaxwue m1aGnoHbI pa3HOCTHBIX cxeM BaM u3BecTHbI?

16. B uem cocrout MeTo PUKTUBHOI TOUKH?

N

o

3amganus nis 1abopaTopHOM paboThI pa3MEIIeHbl B CHCTEME IUCTAHIIMOHHOTO OOYYEeHUS
CMOJIEHCKOT0 TOCYyIapCTBEHHOTO YHUBEPCUTETA.

JladopaTopuasi padota Nel2. Memoow: pewenus unmeepanvhvix ypasnenuii @pedzonvma u
Borvmeppa

TeopeTryecKkre BOIPOCH

=

Cdopmynupyiite orpeneneHne HHTErpajJIbHOTO ypaBHeHus. [IpuBennTe npuMepsl.

2. JlaiiTe ompeieneHWe MHTETpallbHOTO ypaBHEeHHss Dpenronbpma mepBOro M BTOPOTO POja.
[IpuBenuTe NpUMEpHI.

B kakoit obmactu onpeieneHo sapo HHTerpaibHOTO ypaBHeHUs Dpearonpma?

B xakoM ciyuae a1po UHTETpasibHOTO yYpaBHeHUs Dpearoiabma Ha3bIBAETCS BBIPOKICHHBIM?
[IpuBenuTe NpUMEPBL.

5. B 4eMm cocTouT METOJ pelieHUs] UHTETpalbHBIX ypaBHEeHUN Dpearoiabma ¢ BBIPOKICHHBIM
saapom?

Hw



6. Kakum o0pazom MO>KHO IIPUBECTU UHTETrpajbHOE ypaBHEHUE

N |~

X(t) = I tsi n(ts)x(s)ds + COS%'[ K YPABHEHHIO C BBIPOKIEHHBIM SIPOM?
0

7. Kak npumeHsieTcsi METO/ MOCIEN0BATENbHBIX MPUOIMKEHUN K MPUOIMKEHHOMY PELICHUIO
UHTErpasibHOTO ypaBHeHUs Opearosibma BToporo poaa?

8. CdopmynupyiiTe onpeaeneHne UHTErpajJbHOro ypaBHeHHsl Bonbreppa mepBoro u BTOporo
pona. IIpuBenure npumepsl.

9. B kakoit obnacTu onpeeneHo sIpo HHTETpaIbHOTO ypaBHeHUs Bombreppa?

10. Kakum oGpa3om MOKXHO IIpUBECTH ypaBHEHUE BonbTeppa k ypaBHeHuto Opearoiapma?

11. B uem cocTosT KBaJpaTypHbIE METO/Ibl PEIICHUS UHTErPaIbHbIX YPAaBHEHUI?

3a,Z[aHI/I$I JJIA Ha60paTOpHOﬁ pa6OTLI pasMCICHbI B CUCTEMC TUCTAHIIMOHHOI'O O6y‘{eHI/I${
CMOJICHCKOTO rocyaapCTBEHHOI'O YHUBCPCUTECTA.

6. KpnTepnu OLCHUBAHUSA PE3YJbBTATOB OCBOCHHUA TUCHUIIJIUHDBI (MOIlyJ'Iﬂ)

6.1. OeHO4YHBbIE CPEACTBA U KPUTEPHH OLICHUBAHUSA I TEKylIed aTTecTalun

Texyias arrecTanysi OCyIIECTBISETCS HAa KaKJOM J1aDOpaTOPHOM 3aHSATUHU B IpOILECCE
(bpOHTANBHOTO ONPOCa U BHIMOIHEHUS 3a/IaHUH J1abopaTOpHOIi paboTHI.

C menpio muddepeHIUanuyd ypoBHS IOATOTOBKM OakaldaBpOB W JUIS JIMKBUIAIIUH
UMEIOLINXCA TPU HM3YyYEHUH AUCHMILIUHBI 33J0JDKEHHOCTEH TOoche KaXKAoW JabopaTopHOU
pabOTHICTyIEHTaM TPEJUIaraloTcsl TECThl, KOTOpbIE pa3MELIEHbl B CUCTEME TUCTAHIIMOHHOTO
00yueHHnst CMOJIEHCKOTO TOCYJJapCTBEHHOTO YHUBEPCUTETA.

OuneHo4HBbIE CPEICTBA

|.LKoHTpOJIbHBIE BOMPOCHI [IJisi TNPOBEPKH TeOPETHYECKOH TMOATOTOBKH K
JIa00PATOPHOMY 3aHATHIO.

[lepeueHp BOIPOCOB MPUBOAUTCA B IUIAaHAX JAOOPATOPHBIX 3aHATUH, KOTOpHIE
pasMelleHbl B CHUCTEME JUCTAaHUMOHHOrO 00ydeHuss CMOJIEHCKOTO TOCYAapCTBEHHOTO
YHHUBEPCHTETA.

I1.3apanus nJs caMoCTOSITeIbHOM PadoThI.

[lepedeHp MpakTHUECKUX 3aJaHUM JJISI CAMOCTOSATENBHON pabdOThl MPUBOJUTCSA B TUTAHAX
71a00paTOPHBIX 3aHATHH.

I11.TecTbl MO M CUUILTHHE.

IIpoBeneHne TEKyIIEro KOHTPOJI OCYLIECTBIISIETCS TAaKXKE IIOCPEACTBOM INPOBEACHHUS
TECTOB TOCJIEe KaXJaoW JsabopatopHoil pabotel. [IpoBepka wu BbICTaBleHHE 0aIOB
OCYILECTBIISICTCSI B CHCTEME JUCTAaHIMOHHOTO 0OyueHHst CMOJIEHCKOTO ToCyIapCTBEHHOTO
YHHUBEPCHTETA.

Kpurepun oneHuBaHus Ka4ecTBa TeOPeTUYECKOH MOATOTOBKH K JIa0OpaATOPHOMY
3aHSITHIO M BBINOJIHEHHS 32JaHMI VI CAMOCTOSATEJIbHOM padoThI

Ouenka [Toka3zaTenu 1 KPUTEPHH OLIEHKA
1a00paTopHOil paboThHI
«OTITMYHO» OOyJalOIIMHCST OTBEYAaeT Ha BCE BOIPOCHI

MpernojaBaTesnis, CaMOCTOSTEIbHO BBIICTSET
HEeoOXOoouMBbIE [  aHaju3a IapameTpsl
3aa4u, CBOOOJHO HCIONB3YEeT TEOPETUICCKHIA
MaTepuail TpU aHaJdu3e 3aJadyd, CTPOro
MPHUICPKUBACTCS JIOTUKH aHAIN3a U PEIICHUS




3a/1a4M, UCTIOJIb3YET HAYYHYIO JIEKCUKY, MOXKET
chopMyIIMpOBaTh CYTh BO3HHUKIIETO IpH
pELICHUH 3314k 3aTPYTHEHUS

«XOopouo»

0o0yyJaroumics CcaMOCTOSITEIbHO
HEOOXOJWMMBIC JUIA  aHaJIW3a  I[apaMeTpbl
3a/1auy, MPUBJIEKAET HEO0OXOTUMBIN
TEOPETUYCCKHI MaTepuall, HUCIOIb3yeT €ro
(MHOTZIa TIPW TIOJCKA3Ke MpEeroaaBarens) Mpu
aHayM3e 3a/1a4yM, B ILIEJIOM COOJIOAAET JIOTHKY
aHamM3a W PpeIIeHUs 33Ja4yH, CTrapaeTcs
UCTIOJIb30BaTh poeCCHOHATTEHYIO
TEPMUHOJIOTHIO; HE BCET/Ia OCO3HAET M MOXKET
chOopMyIHpPOBaTh CYTh BO3HHKILIETO IPH
pEIICHUY 3a7a9d 3aTPYTHCHUS

BBIACIACT

«YHAOBJICTBOPUTCIIBHO»

oOyyaroIuiicss OTBeYaeT He Ha BCE BOINPOCHI
npenoaaBaTeJisd, BIACTIACT H€O6XOI[I/IMI)I€ JIIsA
aHajmu3a [apaMeTpbl 3agaud  (MHOr/AAa C
MOJICKa3KOl  IpemnojaBaTelisi), [IPHUBJIECKAET
HEOOXO/IUMBI TEOPEeTUYECKUH MaTepuan, HO
3aTpyIHSIETCS. B €ro UCIOJb30BAaHUU IIPU
aHamu3e 3aJjayd, YacTUYHO Inpuberaer K
HCHaquOfI JICKCUKCE, HUCIIBITHIBACT
3aTpyAHEHUs IpH (GOPMYJIMPOBKE peLIeHUs

«CHCYOOBJICTBOPUTCIILHO»

oOyyJarouuiics He BBIACISICT HEOOXOIUMBIX
JUIsL  aHajW3a [apaMeTpoB  3agadd, He
pearupyeT Ha IMOJACKa3KH MpernojaBares,
WCIIBITHIBAET  CEPbE3HbIE  3aTPyJHEHUS B
MIPUBJICYCHUH TEOPETHUECKUX 3HaHUH,
HEOOXOIUMBIX JJISl aHAJIM3a YCIOBUS 3a7auu

6.2. OueHo4yHble cpeACTBA 1 KPUTEPHUH OLIEHUBAHMS 1JIS1 IPOMEKYTOYHOI
arrecTauuu

[TpomexyTouHasi aTTecTanus OCYIIECTBIISCTCS TOCPEACTBOM IpOBENCHHs 3auéta B 8

cemecTpe.

Bonpocskl 1J151 NOATOTOBKH K 3a4€Ty M 00pa3ubl 3a1aHUIA.
8 cemectp
Bompockrl k 3auéTty

1. TlonsarremMaTreMaTHYCCKOM MOZCIIN U MPOHCCC PCHICHUA MPHUKIAAHBbIX 3a/ad. HcrouHuku u

KJIacCU(PUKAIIHS TIOTPEIITHOCTEH.

2. AOcComIOTHasT M OTHOCHTEIbHAS MOTrpeIIHOCTU HpI/I6J'II/I)KCHHBIX BBI‘-II/ICJ'ICHI/II\/'I; 3Ha4dYalue

uudpel; TPaBUIO OKPYIJIEHUS YHCET;
MOTPELIHOCTh MTPOU3BOJILHON (DYHKIINU.

©ooN AW

lO HNuTtepnionsiiimonHpii MHOTOWIEH Jlarpanika.

MOTPENTHOCTH

apuMeTHyecKux Oomepanuid;

AHaTUTUYECKUNA U TPAPUIECKUN METOIbI JTOKAIH3AIMNA KOPHEN CKAJIIPHOTO YPaBHECHHS.
YTO4YHEHHE KOPHEH CKAIIPHOIO YPaBHEHUS METOAAMU IUXOTOMMH.

YTo4uHEHNE KOPHEN CKAISIPHOTO YPaBHEHUS METOJI0OM UTEpaui.

YTO4YHEHHE KOPHEH CKAIIPHOIO YPaBHEHUS METOJOM KacaTelIbHbIX.

Meroas! nreparuii 1 HproToOHa peleHnst CHCTEM YpaBHEHUM.

[IpsiMble METOMIBI pEIICHUsI CHCTEM JIMHEWHBIX aJIreOpanyecKuX ypaBHEHUH.

YucaeHHbIe METO/IbI PEIICHUS CUCTEM JTMHEHHBIX aNredpaniecKux ypaBHEHUN

11. PaBHOMepHOE NTpuOIMKEeHNHE PYHKINH, MHOTOWIEHB YeObIena.




12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.

29.
30.

NHTepnoynsauuoHHbIe CIITIaNHBI.

Anmpokcumanusa. MeTo HauMeHbIINX KBaIpaToB.

MHOro4IeHB HAWTYYIINX CPEAHEKBAIPATUIECKUX MPHOTMKECHUH.

Mertoapl MOUCKa SKCTpeMyMa (YHKIMH OJTHOW TIEpEeMEHHOM.

MeTobl morcka SKcTpeMyMa (QYHKIIMK HECKOJIBKUX NEePEMEHHBIX.

Paznoctueie Qopmynbl Uisi OOBIKHOBEHHBIX INPOU3BOAHBIX. Pa3HocTHBIE (opmynbl uis
YaCTHBIX ITPOU3BOIHBIX

Brruncnenye npou3BOAHBIX ¢ TOMOIIbIO HHTEPIOISIMOHHOTO MHOTOoWwIeHa Jlarpanixka.
KBanpatyphsie popMyIIbl NPSIMOYTOIBHUKOB.

dopmyiia Tpanemuu.

®opmyna CuMmicoHa.

Meton Mounte-Kapio BeIUHCIIEHUSI UHTETPAJIOB.

3anaya Komu. Meron Pynre-KyTTh.

3agava Komu. Merop Ditnepa.

3amaga Kommm utst cuctemsl quddepeHnanbHbIX ypaBHEHHH.

3anaua Ko 151 ypaBHEHHH BBICIIMX TOPSIKOB.

Mertox cTeneHHBIX psAIoB pemieHus 3anaun Komm st 0ObIKHOBEHHBIX A depeHnnanbHbIX
YpaBHEHUH.

Metoapl  OpuUONMIKEHHOTO  pEIeHUs  KpaeBbIX  3a1ad  Juisl  OOBIKHOBEHHBIX
nuddepeHInaTbHbIX YPaBHEHHIM

Mertoapl pemeHus 3a1a4 Uil ypaBHEHUH MaTeMaTH4ecKon (U3UKH.

MeTob1 pelieHns UHTErPaIbHBIX YPaBHEHUH.

O0Opazsell 3a1aHKs K 3a4ETY

Pa3HOCTHBIE CXE€Mbl peleHHs KpaeBbIX 3a4ad JUId JMHEWHBIX  OOBIKHOBEHHBIX
¢ depeHINaTbHBIX YPaBHEHUI BTOPOTO MOPAIKA.
MeTo10M CTENEHHBIX PAJ0B HAWTH PELIEHUE CIEAYIOLIEH KpaeBoM 3aaun:

Y+ X2y —(sinx)y =x+3, y(0) =1 y(2) =—1.

Kpurtepuu oneHuBanus oTBeTa Ha 3a4éTe
HopwMsl onieHuBanus oTeeTa

Neni/n CtpyKTypHas yacTh Ousera KomnnuectBo Oanios
1 Teopernueckuii Borpoc 2 Gamnna
2 MaremaTtuueckass MOJIEIb 1 Gamn
3 Peanu3zanus pemenus 3agauu 2 Ganna

(*) Bo3moxHa rpaganus B 0,25 Ganna.

2.

[IIxama oreHuBaHusT PaOOTHI:

/o OueHka Konnuectso 0auios
1 3auteHo 3-5
4 Heszaureno MeHee 3

7. IlepeyeHb OCHOBHOI M 1ONIOJHUTEJIBLHOM y4eOHOM JIUTEPATypPhI
7.1. Ciucok 0CHOBHOM/IUTEPATYPBbI

1. Ilumenos, B. I'. Yucnennpie mMeronsl B 2 4. Y. 1: yueOHOoe mocobue ans By3oB / B. I
[TumenoB. — M.: U3gatenbctBo IOpaiit, 2017. — 111 c. — (Cepusi: YuuBepcuretsl Poccun).
— ISBN 978-5-534-04681-6. — Pexum poctyna: Www.biblio-online.ru/book/E2DB1B52-
AC50-4959-9E63-7FFE2239DC88.

2. ITumenos, B. I'. Yucnennsle meromsl B 2 4. Y. 2: yueOHOe mocobme mns By3oB / B. T
[TumenoB, A. b. JloxxnukoB. — M.: UzmatensctBo HOpaiit, 2017. — 107 c¢. — (Cepus:


http://www.biblio-online.ru/book/E2DB1B52-AC50-4959-9E63-7FFE2239DC88
http://www.biblio-online.ru/book/E2DB1B52-AC50-4959-9E63-7FFE2239DC88

VuuBepcutersl Poccum). — ISBN 978-5-534-04683-0. — Pexum nmoctyma: www.biblio-
online.ru/book/513A504B-789E-49C9-B42D-A5961E985F14.

3. UucneHHble METOABI: YYEOHMK W TMPAKTHKYM JUIs aKajaeMuieckoro Oaxamaspuara / Y. I
[TupymoB [u ap.]; mox pen. Y. I'. ITupymoBa. — 5-¢ u3x., nepepad. u gom. — M.: U3gaTenbcTBO
FOpaiir, 2018. — 421 c. — (Cepus: bakanaBp. Axanemuueckuii kypc). — ISBN 978-5-534-
03141-6. — Pexum gocryma: Www.biblio-online.ru/book/43F523F2-5AD9-448D-A8FF-
212707F6A238.

4. Tlumenos, B. I'. UuciaeHHbIe METOIbI: PA3HOCTHBIE CXEMbI PEIICHHS YPAaBHEHHI: ydeOHOE
nocobue st By30B / B. I'. IlumenoB. — Mocksa: U3garensctBo FOpaiit, 2020. — 134 ¢. —
(Beicmiee oopazoBanue). — ISBN 978-5-534-10892-7. — Texkcr: anexkrponHslii / ObC FOpait
[caiiT]. — URL: https://urait.ru/bcode/453444 (nata oopamenus: 10.09.2020).

5. EmenbsiHoB, B. H. UuciieHHbIe METO/IBI: BBEJICHHE B TEOPHUIO PA3HOCTHBIX CXeM: ydeOHOe
nocobue st By308 / B. H. EmenbsinoB. — 2-e u3n., ucnp. u gomn. — Mocksa: V3naTenbcTBo
FOpaiir, 2020. — 188 ¢. — (Bricmiee oopa3zoBanue). — ISBN 978-5-534-06617-3. — Tekcr:
aekrporHbii // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/453264 (nata oOpanieHus:
10.09.2020).

7.2. Ciucok 10NO0JHUTEJIBbHOM JTUTepPaTyphl
6. baxsanos H.C., Kunkos H.II., Ko6enskos I'.M. Hucnennsie meronsl. — M.: Hayka, 1987.
7. baxpanos H.C., XKunkos H.II., Ko6enskos I'.M. Uucnennsie MmeToapl. — M.: bunom, 2008.
8. BepxOunkuii B.M. OcHOBBI UnclieHHBIX MeTO0B. M.: Bricmias mkomna. — 2002,
9. Hemumosuu b.I1. , Mapon U.A. OcHoBbI BeruncinuTenbHol Maremaruku. — CI16.: Jlaas, 2008.
10. Kanutkun H.H.. Yucnennsie metoasl. — M., Hayka, 1978.
11. Camapckuit A.A., I'ynun A.B.. Yucnennsle meroasl. — M.: Hayka, 1989.
12. Camapckuit A.A., Hukonaes E.C.. MeTo/ibl pelieHus CeTOUHbIX ypaBHeHui. — M.: Hayka,
1978.
13. Camapckuit AJL., I'ynun A.B. YncneHHble METO/IbI MaTEMaTUYECKON PU3UKU. — M.
Hayunsriit mup, 2003.
14. TeipreiraukoB E.E. Metosl uncinenHoro ananuza. — M.: Akagemus, 2007.

MeTtoauyeckue ykazaHus AJs 00y4aroluXcsl 0 OCBOCHUIO JTMCIUIIIMHBI (MOAYJIsT)
1. Kpucranuuckuii P.E., Kpucranunckuii B.P. Uucnennsie metospl B cucteme Mathematica. —
Cmonenck, BA IIBO BC P®, 2009.
2. IlporpammMbl ¢ oOpa3llaMu pelIeHus 3a7ad B CHCTeMaxX KOMIBIOTEPHOH MaTeMaTuKH,
pa3MeIIeHHbIE B CUCTEME TMCTaHIIMOHHOTO 00ydueHus: Cmonl'y.

7.3. Ilepeyennb pecypcoB HH(POPMAIMOHHO-TEJTEKOMMYHUKAIIUOHHOM ceTu «HTEepHET»
e (Cucrema QUCTaHIMOHHOTO 0OyueHHss CMOJEHCKOTO TOCYIAapCTBEHHOTO YHHUBEPCHTETA
http://cdo.smolgu.ru

DeKTpoHHO-0MOIMOTeUHas cucTeMa yHuBepeuteTa http://biblioteka.smolgu.ru
HanmonanbHbIi OTKPBHITEI YHEBEpCHUTET http://www.intuit.ru

OOpa3oBarenbHBIN MaTeMaTHuecKuii caidT http://exponenta.ru

Oomepoccuiickuii MaTeMaTudeckuii mopran http://www.mathnet.ru

Haumonanbhas miatdopma oTKpbeiToro odpazoanushttp://www.opened.ru

8. MarepuaibHoO-TeXHUUYECKOe o0ecneyeHue

[Ipu ocymecTBiIeHHH 00pa30BaTENBHOTO Tpolecca MO TUCIHIUIMHE HCIOIb3YeTCs
UHTEpAKTHBHAs JIOCKa; MPOEKTOp; DdJEKTpOHHas Oubnuoreka Kadeapbl, cojeprKarias
SNICKTPOHHBIC yYCOHMKHM W 3aJauyHHKH, CHCTeMa KOMITBIOTepHOI Marematuku Mathematica.
OcymectBisiercss nouck uHGopmanun B WWW-nipoctpanctse; padota ¢ Web-cTpanunamu u
pecypcamu cetu IHTepHET.

Jlnst ocymiecTBICHUsT 00pa3oBaTEeIbHOrO Mpolecca MO AUCHUILNIMHE B YHHBEPCHUTETE
UMeeTCs CIIeyIomas HeoO0XoauMas HWHCTpYMEHTaldbHas 0a3a: ydeOHbIE ayauTOpUU IS


http://www.biblio-online.ru/book/513A504B-789E-49C9-B42D-A5961E985F14
http://www.biblio-online.ru/book/513A504B-789E-49C9-B42D-A5961E985F14
http://www.biblio-online.ru/book/43F523F2-5AD9-448D-A8FF-212707F6A238
http://www.biblio-online.ru/book/43F523F2-5AD9-448D-A8FF-212707F6A238
http://cdo.smolgu.ru/
http://biblioteka.smolgu.ru/
http://www.intuit.ru/
http://exponenta.ru/
http://www.mathnet.ru/
http://www.opened.ru/

npoBeieHUsT  Ja0OpaTOpPHBIX  3aHATHH; KaOMHETHl, OOOpYIOBAaHHBIE TPOEKTOpPaMU U
AJIEKTPOHHBIMU ~ JIOCKAMH  JUISI  TIPOBEJCHUS JICKIIMOHHBIX 3aHATHH. MMmeercs kaOuHeT
KCEPOKOIUPOBAHUS U KadeIpallbHbII MPUHTEP IS MOATOTOBKH SK3aMEHAIIMOHHBIX MAaTEPUAIOB.
JocTymHa aekTpoHHas Onbimoreka Kadeapbl MaTeMaTHUECKOTO aHATN3a.

VYuebHas ayauTopusi AN TNPOBEACHUS JICKUIMOHHBIX W JIAOOPATOPHBIX 3aHATHH,
TPYNIIOBBIX ¥  MHIUBUAYAJIbHBIX  KOHCYJIbTAllUH, TPOMEXKYTOYHOW aTTEeCTallMH, JUIs
CaMOCTOSITENIbHOW Pa0OThl CTYACHTOB OCHAIICHA CIEAYIOIMIMM OOOPYJOBAHUEM: CTaHAApTHas
yueOHass MeOenb (KOJNMYECTBO YUEOHBIX TOCAJOYHBIX MECT COOTBETCTBYET KOJIUYECTBY
CTYAEHTOB), CTOJI M CTYJ Ui Ipenojasareist — no 1 mr., BO3MOXXHO Kadeapa it jgekropa — 1
IIT., JOCKa HACTEHHAas — | IIT., HAMOJBHBIA MOOWJIBLHBIN MPOEKIMOHHBIN dkpaH DA-LITE — 1
WIT., MyJIbTEMeAnanpoekrop BenQ — 1 mwr., HoyrOyk/kommbroTep — 1., kononku Genius — 1
IT. (HarpuMep, JCKIIMOHHbBIE U JJAOOTOPHBIC 3aHSTHUS MPOBOJSATCS B KOMIIBIOTEPHOH ayUTOPHH
233 yuebnoro kopmyca Ne 2 wmm aygutopun 230 ydeOHoro koprmyca Ne 2, ocHameHHOU
KOMITBIOTEPAMHU).

9.I1porpaMmMHoOe o0ecrieyeHmne

s ocyuiecTBiieHHss 00pa30BaTENbHOIO Ipolecca M0 AMCUMILIMHE HCIIOJb3YyeTCs
WMHpopMalnOHHO-BBIYNCIUTENbHBIA LEHTp (pu3nKko-mMaremaTuyeckoro ¢akynprera (I[lonoxenue
o Llentpe yrBepxkaeno nmpukaszom pekropa NeQ1-66 ot 28.09.2015 r.).

[Ipu ocymecTBieHnH 00pa30BaTEILHOrO Mpolecca MO0 JUCLUILNIMHE HCHOIb3YIOTCS
MH(POPMALIMOHHBIE TEXHOJIOTUU OO0pa0OTKM JAHHBIX C MOMOIIBIO MPHUKIAJAHBIX MPOrPaMMHBIX
npoaykroB MicrosoftExcel, MicrosoftPowerPoint. OcymiectisieTcs mouck HHGOpMANUU B
WWW-npocrpanctse; padora ¢ Web-cTpanunamu 1 ColHanbHbIMU pecypcamu ceti VIHTepHerT.

[Mporpammuoe obecneuenue: MicrosoftOpenLicense (WindowsXP, 7, 8, 10, Server,
Office 2003-2016), JIumensus 66920993 or 24.05.2016, oOHOBIEHHWE pa3 B TPH TOJa;
MicrosoftOpenLicense (WindowsXP, 7, 8, 10, Server, Office 2003-2016), Jluuensus 66975477
ot 03.06.2016, obHOBIICHUE pa3 B Tpu roxa; Dr. WebServer/DesktopSecuritySuite (AnTuBupyc)
JIunen3usEE4E-QN5S-6FG2-N76B (EsxeromnoeobHoBienue); KasperskyEndpointSecurity ms
ousneca — Crangaptsiid, Jlunensus 1FB6151216081242, exxerogHoe oOHOBIEHHUE.

DOneKTpoHHble  OMOJMOTEYHBIE  CHCTEMbl M JJIEKTPOHHas  MH(OPMAIMOHHO-
obpasoBaTebHas cpeja: dIeKTpoHHas GubmmoTeunas cuctema «IBC FOPAMT», Jlorosop Ne
3074 ot 15.11.2017, exxeronnoe oonosnenue; CIO Pycckuit Moodle 3KL Norm ¢ TexHuueckum
oOciyxuBanueM, AKT Ha mnepemady mnpaB NeVTAFO0001785 ot 06.12.2016, exerogHoe
OOHOBJICHHE.



