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1. Mecrto qucuuniannsel B ctpykrype OIl
JucnunirHa «YucIeHHbIe METOIBI» OTHOCHTCS K 0053aTEeIbHBIM JUCIUIUIMHAM 0a30BOH YacTH.
Omna u3yyaercsi B 8 cemecTpe M SIBISETCS OJHOW M3 OCHOBHBIX O0S3aTENbHBIX JUCHUIUIMH TaK
KaK 3aBepIIaeT MaTeMaTHYeCKUH OJIOK IMOAroToBKHM OakamaBpa mo HampasieHuto 44.03.05
[lenarornyeckoe oOpa3zoBanue (¢ JAByMs mHpodWIsIMH TOATOTOBKHM)(mpoduns «Dusnka
MaremaTtukay).

[Ipy wW3y4eHWH JaHHOM JAUCUMIUIMHBI HEOOXOIMMBI KOMIIETEHIIMA CTYJCHTOB,
cOpMUpOBaHHBIE TPH HW3YYCHWH TaKuX AUCHMIUIMH, Kak «MaremMaTndeckuil aHamus,
«Jluneiinas anrebpay, «uddepeHunanbuple ypaBHEHHS UM YpaBHEHHS MaTeMaTHYECKOM
¢msuxkm»u ap. Kypc mocrpoeH Tak, 4To0bl yriryOuTh U pacIMpUTh 00BEM 3HAHUH IO pa3zeriam,
CBSI3aHHBIM C MPUMEHEHHEM YHCICHHBIX METOJIOB JUISL PEIICHHUS MTPAKTUYECKHX 3a/1a4.

N3yyeHne Kypca OCHOBAaHO Ha TpPAAMIMOHHBIX METOJAX BBICIICH IIKOJBI, TECHOM
B3aMMOCBSI3M CO CMEXHBIMH KypcaMmH, a TaKkKe Ha HCIIOJIb30BaHUH COBPEMEHHBIX CHCTEM
KOMITBIOTEPHON MaTEeMaTHKH.

B mHacrosimee BpeMs MaTeMaTHUECKHE METOABI HCCIEIOBAaHUS TPOHUKAIOT BO BCE
00JIaCTH YeJIOBEYECKOM MAEATEIbHOCTH. DTO IOBBIIAET HHTEPEC K MaTEeMaTHKE CO CTOPOHBI
CMEXHBIX HayK, WCIOJB3YIOMIMX pPa3TUYHBI 00BEM MareMaTHyeckux 3HaHuil. Kpome Toro,
pasBuTHE HWH(POPMALMOHHBIX TEXHOJOTMH M CHCTEM KOMIBIOTEPHOH MAaTEMaTHKH, KOTOpPBIC
NPUMEHSIOTCS IJTsl PEICHUs] MHOTHX MaTeMaTHYeCKHX 3a/1a4, TpeOyeT aJrOpuTMHUECKOI YETKOCTH
IpH W3y4EHHH MaTeMaTHYECKUX IUCHMIUIMH. [103TOMy KypC YMCIIEHHBIX METOJOB 3aHUMAET
BaxkxHoe MecTo B OIl HanpaBnenus noarorosku «llenarornueckoe o0pa3oBaHue.

2. Ilnanupyemble pe3yJabTaThbl 00yUYeHHs] MO AUCHUILIMHE

KomnereHius WNHaukaTophl TOCTHKCHUS
OIIK-8. Crocoben 3HaTh: 00BEKT, IPEAMET, OCHOBHBIC KATETOPUH, IPUHIIMIIBI,
OCYIIECTBIISTh 3aKOHOMEPHOCTH, CTPYKTYpy  MEIaroruueckol  HayKw;
MEJaroru4ecKyro CYIIHOCTb,CTPYKTYpPY, IUHAMUKY LIETOCTHOTO
JIeATEeIIbHOCTh HA OCHOBE MeJarOrHYeCKOTOIPOIIECCA;COCTOSHUEUTECH ICHIIUUPA3BUTHSIOTE
CIIELUATBbHBIX HAYYHbBIX YECTBEHHBIXMMEX1YHAPOIHBIXIIE1arOTNYECKUXUTICUXOJIOTYEC
3HAHUI KHUXHCCIICJOBAHHI, METOAOJOTHIONEIArOrMYECKOr0

HCCIICIOBAHUS;0COOCHHOCTH, JIOTHUKY, 3aKOHOMEPHOCTH,

(GhopMBI, METOIBI UCPEACTBA MpoIlecca 00yUEHUs U BOCIIUTAHMUS;
OCHOBBI  NICUXOJIOTUMJIMYHOCTH, OCHOBHBIC TEOPETHYECCKHE
IIoaxXoabl K HOHI/IMaHI/IIO(i)CHOMeHa JIMYHOCTH., IIO3HABATCIIbHBIC
NpoIecChl, WX  CBOWCTBA,3aKOHOMEPHOCTH M  pOJb B
UHTEJUICKTYaTbHON u
TBOPYECKOMIEATEIIbHOCTH;00IIETEOPETUYCCKHEOCHOBBIMETOTUK
UnIpenojaBaHus  MpeaMeTa B o0beMe,  HE0OXOAMMOM
JUISIOCYIIIECTBJICHUS T€Jaroru4ecKoi JesITeIbHOCTH, CTPOCHUE
U yHKIIUN opraHusma, OCHOBHBIE 3aKOHOMEPHOCTH
pa3BUTHUCIIOBEKA; OOIIME 3aKOHOMEPHOCTH M BO3PACTHBIE
0COOEHHOCTH

(GyHKIIMOHUPOBAHUS OCHOBHBIX CUCTEM OpraHnusma
YUAIIUXCS;TUTUCHUYECKHE  TpeOOBaHHMS K  OpraHMU3aluu
00pa30BaTEILHOTONPOIlECCa W THUTHEHY Y4eOHOro mporecca;
UHCTPYMEHTAJIbHBIECPEICTBA MH(POPMAITMOHHBIX TEXHOJIOTHH.
YMeTb: HpI/IMeHSITI) TeOpeTI/I'-IeCKI/Ie 3HAHUA B peHIeHI/II/I
MeIarorMYecKX3a/1ay; IIaHuPOBaTh, IPOSKTUPOBATHH
OCYIIECTBIIATH MEArOTHYeCKUi MPOIIECC B Pa3IMYHBIX THIIAX
00pa30BaTeNbHBIX YUPEIKICHUN; ONIPEAENIATh CTPYKTYPY U
METO/IOJIOTHIO TTPOBEACHUS TI€arOTHIeCKOr0 HCCIIEIOBAHNS;
aJICKBATHO 1IEJISIM BBICTPANBATh Y4€OHBIN U BOCITUTATEIBHBIN




MpoIiecCc, BHIOWpPAs COOTBETCTBYIONIME (OPMBI, METOABI U
CPEICTBAETO OCYLIECTBICHHS; UCIIOIB30BATh B MEJarOru4ecKoi
NEeSITeTbHOCTHH MEKITHYHOCTHOM B3aUMO/ICHCTBUA
COBpPCMCHHBIC Z[OCTI/I)KCHI/ISIHCI/IXOHOFI/I‘ICCKOf/’I HAYyKH;
YYUTHIBATh BO3PaCTHBIC (bU3NOTOTNIEeCKNE0COOESHHOCTH
yaanmxcst B Me1arOrnYecKoM npoiiecce;
UCTIOJIb30BaThUH(POPMALIMOHHBIC TEXHOJOTHH JUIS PEIICHHS
npodeccuoHaTbHBIX3a/1a4.

Buaamers: KaTeropualibHBIM amapaToM MeJaroruaecKoi HayKH;
HaBBIKAMU PELICHUATICAATOTHUECKUX3a,/1a4;CITI0CO0aMUTIIAHUPOB
aHMsI u 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-
KOMMYHHUKAIIMOHHBIXTEXHOJIOTUI BOOpa30BaTEIbHOM IPOLIECCe.

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

Metonamu B npohecCHOHAIbHON JesITEIbHOCTH.

IK-7.Cnocoben
MaTeMaTI/I‘-IeCKI/IKOpp CKTHOCT
aBUTH

eCTeCTBeHHOHay‘—IHI)Ie
3aJaYMUKIIACCHYECKHE
3aJa4YuMaTCMaTuKu, CTpOFO}IO
Ka3aThyTBEPXKICHUE,CPOPMY
JUPOBAThH

pe3ynbpTar, yBUIETh
CIIEZICTBHSATIONYYCHHOTO
pe3ysbTara

3HaTh: 0a30BbIC MPUHIUIBI TOCTAHOBKU €CTECTBEHHO HAYUYHBIX
3aJad M KIJIACCHYECKHX 3aJay MaTeMaTHKH, OIpeaeTeHUs
OCHOBHBIXIIOHSITUA U JIOKA3aTelbCTBA TEOPEM IO OCHOBHBIM
paszzenaMMaTeMaTHKU;

¥YMmerb: pemaTh OCHOBHBIE THIBI MaTeMaTHYECKUX 3ajad,
JIOKa3aThbyTBEPXKIAEHUE, CHOPMYIHPOBATh pE3yibTaT, YBUIETh
€ro CJIE/ICTBUS;

Baaners: MIEPBUYHBIMU HaBbIKaMU MPUMEHEHUS
MaTeMaTUYecKoroanmnapara K peleHrui0 KOHKPETHBIX 3a/lay U3
Pa3IMYHbBIX obnacreit MPUKIaAHON MAaTeMaTUKHU u
nH(pOpMaTHKH




10.

3. Conepskanue QM CHUATIINHbBI

MartemaTu4eckasi MOAe/Ib H NOrPeIHOCTH. [IoHATHEMAaTEMAaTUUECKON MOAEIN U IIPOLECC
pelIeHUs MPUKIAAHBIX 3a7a4. VICTOYHMKM W KIacCU(UKAIUS IMOTPEIIHOCTeH. DIeMEHTHI
TEOPUM IOTPELIHOCTEeH: aOCONIIOTHAs M OTHOCUTENbHAsl IOTPEIIHOCTH MPHOIMKEHHBIX
BBIUUCIICHHUH; 3Ha4yamue Uupbl; NPaBWIO  OKPYIJCHHS  YHCEN, IOTPELIIHOCTH
apru(MeTHUECKUX OIepalyii; MOrpelHOCTh Ipou3BoabHON (yHKuMuU. [IpencraBinenue yncen
B KOMIIBIOTEPE U MOTPEIIHOCTD.

MeToabl pelieHusl CKAJISIPHBIX YPABHEHUI U UX CHCTeM. AHATUTHYECKUN U rpaduIecKuid
METOJABI JIOKAJIN3aUU KOPHEW. YTOYHEHHE KOPHEM METOJaMu IIOJOBUHHOIO JIEJICHUS,
30JI0TOTO CEYEHMs], UTepaluii, Xop, kacarenbHbiX (HbproToHa), cexymmx. MeTo bl nTepanuii
1 HproTOHA perenns cucteM ypaBHEHUM.

BorunciaurenbHble MeTOABI JTHHeHHOH anreOpnl. Hopma BekTopa n maTtpuusbl. Pemienue
CHUCTEM JIMHEWHBIX anreOpanyeckux ypaBHeHHH mnpsimbiMu Mmetonamu (["aycca, Kpamepa,
obparnoit matpunpl, LU -pasnoxenus). Pemenne cucTeM JMHEHHBIX anreOGpandecKux
ypaBHEHMH MPUOJIMKEHHBIMU MeTO1aMU (IIPOCThIX uTepanuii, Hprotona).

YucjieHHbIe MeTO/AbI MOUCKA IKcTpeMyMa GyHkuuu. [lonck skcTpemyma GyHKIUN OTHOU
HNEPEeMEHHOI MEeTOAaMU TUXOTOMHUHM. I paJueHTHbIe METO/bl MOMCKa IKCTpeMyMa (DYyHKIUH
HECKOJIbKMX IIEPEMEHHBIX.

Hpubdamkenune pynkumid. HTEpnoaaunoHHbI MHOTOWIEH Jlarpanxa. OCTaTOYHBIN YiIEeH
UHTEPHOSIMUOHHON  dopmynel  Jlarpamxka. PaBHOMepHOoe mpubmmwkeHue (GyHKINH,
MHorowieHnsl  YeOwimeBa. MHTepnomsiums — cruiaiiHamu.  Annpokcumanus.  Meton
HAaUMEHBIIMX  KBAaJApaToB.  MHOrO4YJI€Hbl  HAWIY4YIIEro  CPEAHEKBAAPATUYECKOIO
MPUOJIIKEHUS.

YucinenHoe mHTerpupoBanme. KpanpaTypHble (opMyibl IPSIMOYTOJIBHHMKOB, Tpareuui,
Cumncona. Meron Monre-Kapio.

Yucinennoe nudgepenuupoBanme. I['paduueckoe nuddepennupoBanue. PaszHocTHbIE
¢dopmynbl. Pa3zHocTHble (opMynbl 111  OOBIKHOBEHHBIX TMPOM3BOJHBIX. Pa3HOCTHBIE
dopMynbl  AJIE  YAaCTHBIX MPOU3BOJAHBIX. BbluncieHME NPOU3ZBOAHBIX C  [OMOIIBIO
UHTEPHOJSILUOHHBIX (POPMYIT ¢ paBHOMEPHBIM U HEPaBHOMEPHBIM paclpeieIeHUEM Y3II0B.
IIpakTHueckas OLlEHKa OTPEIIHOCTH.

YucaeHHBbIC METOAbI PeLIeHUs] 00bIKHOBEHHBIX NU((epeHunaNbHbIX YPABHEHHI U HX
cucrem. 3agada Kommu. Meronsr Pynre, Oitnepa, Pynre-Kyrra. 3agaua Komm nis cucremsl
T depeHMaIbHbIX YpaBHEHHH M YypaBHEHHMH BBICIIMX TMOPSJIKOB. MeTOJ CTENEeHHBIX
psanoB. Kpaesble 3a1aun 17151 OOBIKHOBEHHBIX JU(PPEpEeHLINaTbHbIX YPABHEHUH.

YpaBHeHus1 B 4aCTHBIX NPOu3BOAHBIX. Meton Dypbe. Pa3HOCTHBIE CXEMBI pELLIEHUS 3a1a4
MaTeMaTU4eCKON (PU3HKH.

HNuTterpanbubie ypaBHeHusi. lHrerpanpHble ypaBHeHust @Ppearonsma u  Boabreppa.
MeToapl pelieHuss ypaBHEHHH C BBIpOXKIEHHBIMU sjipamu. KBaapaTypHble crocoObl
pellIeHns] UHTETPaJIbHbIX YPaBHEHUH.



4. TeMaTH4YeCKHi MJIaH

Bcero Dopmbl 3aHITUI
4acoB Jlabo-
Ne [Ipaktu- | patop- Canmoc-
- Tembl Jlek- P PATOP™ | 1 rens-
/1 YECKUE HbIE
U Hast
3aHATUS | pabo-
paborta
TBI
1. Matremaruueckas MOJIENb U 1 ) ) i 1
MOTPEIIHOCTH
2. MeTo/b1 perieHus: CKaIspHbIX 8 4 ) 2 2
YpPaBHEHUU U UX CUCTEM
3. BrrancnaurensHbie METO b 5 5 ) 2 2
JMHENHOMN areOpsl
4. YucneHHbie METO/IbI TOMCKA
A 11 4 - 4 3
AKCTpeMyMa QYHKIIUU
S. [Tpubimxenne GyHKuni 8 2 - 4 2
6. YuclIeHHOE HHTETPUPOBAHUE 6 2 - 2 2
7. Uncnennoe nquddepeHupoBanme 6 2 - 2 2
8. YucneHHbIe METObI PEIICHUS
O0OBIKHOBEHHBIX
. 12 4 - 4 4
mudhepeHIMaTbHBIX YPaBHEHHUH U
WX CUCTEM
9. YpaBHEHHS B YaCTHBIX IIPOU3BOIHBIX 6 2 - 2 2
10. | MHTerpanbHble ypaBHEHHS 6 2 - 2 2
3auér 2 - - - 2
Bcero 3a cemectp 79 24 _ 24 24

5. Buabl o0pa3zoBaTeibHOM 1eSITeIbHOCTH

8 cemectp

Jlekuuu

1-2.MeToabl pemieHUsi CKAJIAPHBIX YPABHEHUH W MX CHCTeM. AHATUTHYECKUA W
rpadpu4eckuif MeTO/bl JIOKAJU3alMM KOpHEH. YTOYHEHHE KOpHeH MeToAaMM MOJOBHHHOIO
JIeJICHUs, 30JI0TOTO CEUEHHUs, UTeparuii, xopj, kacatenbHbix (HbioToHA), cexymux. Meroab
urepauuii 1 HproToHa penienHus cucTeM ypaBHEHUH.

3.BeruncauTe/ibHbIe MeTOAbI JIMHEHO# aaredopbl. Hopma BekTopa W MaTpHIIBL.
Pemenne cucreM JnMHEWHBIX anreOpanyeckuxX ypaBHeHUH mnpsMeiMu Metomamu (I"aycca,
Kpamepa, o6patnoii wmatpumbi, LU -pasnmoxenus). Pemenmme cucTeM — nHHEHHBIX
anredpandyeckux ypaBHEHUN MPUOIMKEHHBIMA MeTo1aMu (TIPOCThIX UTepaiuii, HproToHa).
4-5.YuciieHHble MeTOAbl MoOMcKa JIKcTpeMyMmMa (ynkuum. Ilouck skcrpemyma (QyHKIHUU
OIHOM TIEPEMEHHOM METOJaMU JMXOTOMHH. ['paJueHTHBIE METOABl TMOUCKA JKCTPEMyMa
(YHKLIUU HECKOJIBKHUX TEPEMEHHBIX.

6.[Mpubam:kenue pyHkumii. MHTeproNAuoHHbI MHOTOWIeH Jlarpamka. OcTaTOYHBIH
YJIeH WHTEePHOIMUOHHON ¢dopmynsl Jlarpanka. PaBHoOMepHoe npuOnmxeHue (QyHKIMIA,
MHorouieHsl YeObimeBa. HTepnonsuus crutaiitHamMu. AnnpokcuManus. MeToJ HauMeHBIINX
KBaJpaToB. MHOTOYJICHbI HAWTYYLIETO CPEJHEKBAAPATUYECKOTO MPUOIMKEHUS.

7. YucaeHHoe uHTerpupoBanme. Ksagparypuele ¢GopMylbl MOPSIMOYTOJbHUKOB,
Tpaneuuit, Cumrncona. Meron Monre-Kapio.

8. Uncaennoe nuddepenuupoanue. ['papudeckoe nuddepenmponanue. PazHocTHBIE
dopmynbl. PasHocTHBIE (OpPMYINBI 151 OOBIKHOBEHHBIX MPOM3BOAHBIX. PasHOCTHBIE (OPMYIIbI




JUISL YaCTHBIX MPOU3BOAHBIX. BBIUMCIIEHHE MPOU3BOJHBIX C IMOMOIIBI) HHTEPHOJSIMOHHBIX
dbopMyn ¢ paBHOMEpPHBIM U HEPaBHOMEPHBIM pacmpeneneHueM y3ioB. [IpakThueckas oleHKa
MOTPEITHOCTH.

9-10. YUncseHnnble MeTOAbl pelieHUs OObBIKHOBEHHBIX audepeHIHATbHBIX
ypaBHeHuii U ux cucreM. 3anaua Komm. Meroasl Ilukapa, Diinepa, Pynre-Kyrra. 3amaua
Komm st cucremsl quddepeHIManbHbIX YpaBHEHUN U ypaBHEHUN BBICIIUX MOPSAKOB. MeTos
CTETICHHBIX psAoB. KpaeBbie 3amaun st OOBIKHOBEHHBIX AU PEPEHIIMATBHBIX YPABHCHUN.

11.YpaBHeHusI B YACTHBIX MPOU3BOAHBIX. MeToa Dypbe. Pa3HOCTHBIE CXEMBI peIICHUS
3aJa4 MaTeMaTHYECKON (PU3UKH.

12. AuTerpajibublie ypaBHeHnusi. Vlnrerpansueie ypaBHeHus @penroabma u Bombreppa.
MeTtonbl penieHust ypaBHEHUN C BBIPOXKACHHBIMU sipaMu. KBagpaTypHbIe CIIOCOOBI pemieHus
MHTETPAIbHBIX YPaBHEHUH.

JlabGopaTropHblie padoThI

JlaGoparopHasi padora Nel.Pewernue ckanaphvix ypasHeHul.
Memoowr duxomomuu.Pewenue ckanapnvix ypaeuenuii. Memoowv umepayuii

TeopeTuueckre BOOPOCHI

1. Kakwue metossl Tokanu3anuu kopueit Bei 3Haete? [IpuBeaute npumepsl.

2. CdopMynupyiTe OCHOBHBIE TEOPEMbI AHATUTUYECKOM JTOKATU3AIMH KOPHEH.

3. Otnenute KOPHU YpaBHEHHUS XzeX =

4. B ueM cOCTOST METOABI AUXOTOMUU?

5. ChopmynupyiTe alropuTM MeToJ]la MOJIOBUHHOTrO JeieHus. Kak oneHuBaercst abcoitoTHas
MOTPEUIHOCTh MPUOIMKEHHOTO 3HAYSHUST KOPHS?

6. Cdopmynupyiite anroput™ Metoaa xopa. KakoB kpurepwuii 3aBepiieHus anropurma?

7. KakoB reOMeTpUYECKHI CMBICI METO/Ia XOPJI pENIEHHs ypaBHeHus | (X) =07

8. Kakue Tunel cxoguMocTell UTEpallMOHHBIX MocieaoBaTenbHocTeil Bol 3HaeTe? IlpuBeaure
PUMEPBHL.

9. BeiBenute popmMyny Ui uTepaioHHoro npouecca Herorona.

10. B 9em coCTOUT reoMeTpUIecKrii cMbICT MeTo1a Hbl0TOHAa HaX0XIeHHsI KOpHEH ypaBHEHUS?
[IpuBennuTe npUMepBHI.

11. ChopmynupyiiTe 10CTAaTOYHBIE YCIOBUS CXOAUMOCTH MeTo/1a HbI0TOHA K KOPHIO YPaBHEHHUSI

f (X) = O . Kax OIICHUBACTCA a0COJIFOTHAS NOTrpCIIHOCTDb HpI/I6J'II/I)KeHHOFO 3HA4YCHUA KOpHSI?

12. VkakuTe Hy/1eBOe IPHOMHKeHHE K KOpHIO ypaBHeHus X© —2X —4=0.

13. Kak npumensiercs meroj HbloToHa K BblYMCIEHHIO 3HaueHWH ¢yHkuuid? IIpuBenute
TIPUMEDHI.

14. B ueM COCTOUT METOJ] UTEPALUI PEIIeHUs CKAJIIPHBIX YpaBHEHUI?

15. Chopmynupyiite 10CTATOYHOE YCIOBUE CXOAMMOCTH METO/Ia UTEepAIluil pElICHUsI YpaBHEHUS
X= (p(X). Kak onenuBaetcst abcoltoTHas MOTPEIIHOCTD MPUOINKEHHOTO 3HAYSHUS KOPHS?

- H) 2
16. Jlokaxure, uro ypaBHenmme X=asin® X+ HCos X+g, rne |a - b| <1 wumeer
eIMHCTBEHHOE pemenne Ha R .
3amgaaus a1 1abopaTopHOM pabOTHI pa3MEINIeHbl B CUCTEME TMCTAHIIMOHHOTO OOYYEeHHS

CMOJICHCKOTO rocyaapCTBCHHOI'O YHUBCPCUTCTA.

JlaGopaTopHas padora Ne2./Ipsvvie memoobwl peuieHus cucmem TuHelHvlx ypasuenuti. Memoo
nOCe008AMENbHBIX NPUOTUNCEHUL PEUeHUs CUCTNEM TUHEIHbIX YPAGHEeHUl



TeopeTnyeckye BOOPOCHI

1. TlpuBeauTte MpUMEPHI MPSIMBIX METO/IOB PEIICHUS CUCTEM JIMHCWHBIX YpaBHEHUIA.
2. Paznoxute mMarpuily

1 2
3 4
B [IPOM3BEJICHHE HUKHEN U BEPXHEH TPEYrobHBIX MATPHIL.
o n o
3. Kak ompezenserca HopMa BeKTopa X B IMHEHHOM mpoctpanctse R ? Haiiaure HOpMy
BEKTOpa X = (1,—1, 2).

4. KakuM 00pa3oM ONpeIeNseTcs CcorjacoBaHHas HoOpMa MaTpuibsl A B JIMHEHHOM
MPOCTPAHCTBE KBAJIPaTHBIX MATPHIL ropsiika N ?

1 2
5. Haiigure Hopmy MaTpuibl A =
4
6. B uem cocToMT METOA TMOCIENOBATENLHBIX NPUOIMKCHUN PELIICHUS CHUCTEM JMHEHHBIX

ypaBHEHU?

7. CdopMmymupyiiTe JOCTATOYHBIE YCIOBUS CXOAUMOCTH METOJA UTEPALMI PEICHUS CUCTEMBI
munelinbx ypapaenuit X = CX + D . [Ipuseaure npumepsr.

8. Kak onenuBaeTcs aOCOMOTHAS IOIPEIIHOCTS NPUOIMKEHHOTO PEIIEHUS CHCTEMBI METOOM
uTepanuii?

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

JlaGopaTopHnas pa6ora Ne3. Yucnennvie Memoost noucka sKCmpemymos hyHKyuti 00Hou
nepemenHou

Teopernueckne BOIPOCH

1. Kakue knaccuyeckue MeTOJIbl HaXOXKJICHHUs SKCTpeMyMa (pyHKIUI ofHOM nepemeHHON Bam
W3BECTHBI?

2. Cdopmynupyiite 0oO0IIyI0 CXeMy HaXOXKIEHHs 3KcTpeMyMma (YHKIMHA OHON INepeMeHHOMH
IIPU TIOMOIIY YHUCIEHHBIX METOOB.

3. Kakum o0pazom 3agaya OTHICKAHMS MAaKCUMyM (YHKIHMH CBOJAUTCS K OTBICKAaHUIO
MuHuMyMa? [IpuBennuTte npuMepsl.

4. Onumure aaropuT™M METOAa PAaBHOMEPHOIO MPHUOIIKEHHsS MOUCKA dKCTpeMyMma (DyHKIHH.
KakoB kxpuTepuil OCTAaHOBKH aJIrTOpUTMA?

5. B yem cocrour MeToj KBaJpaTMYHOW HMHTeprnoiiauuu. Kak mpumeHsiercs 3TOT METOX K
PEIIEeHNIO0 3a/1a4 HaXOXKJIEHHsI SKCTpeMyMa (GYHKIUN OJTHOM MepeMeHHO?

6. KakoB kpurepuii 0cTaHOBKM METOa KBaIpaTUYHON WHTEPHOISAILIMN?

7. CdopMynupyiTe anroputM MeToja 30J0Toro ceueHus. KakoB Kpurepuil OCTaHOBKH
anroputMma?

3a,Z[aHI/ISI JJIsA J'Ia60paT0pH0ﬁ pa6OTLI PasMCIICHBI B CUCTEMC TUCTAHITUOHHOTO 06y‘{CHI/I$I
CMOJIEHCKOTO rocyaapCTBEHHOI'O YHUBCPCUTETA.

JlaGopaTopuasi padota Ned. Yucnennvie Memoowvl NOUCKA IKCMPEMYMO8 PYHKYULL HECKOIbKUX
nepemeHHou



Teopernyeckue BOPOCHI

1. Kakue kimaccuueckne METOAbl HaX0XACHUS SKCTpeMyMa (PYHKIMI HECKOJIBKUX MEePEMEHHBIX
Bawm uzBectHb1?

2. ChopmymupyiiTe O0OIIyI0 CXEMy HaxXOXIEHUsA OJKCTpeMyMa (YHKIMH HECKOJIBKUX
MEPEMEHHBIX MTPU TOMOIIY YUCICHHBIX METO/IOB.

3. Kakum o0pazom 3agaua OTHICKAHUS MaKCUMyMma (YHKIMH CBOJUTCS K OTHICKAHHUIO
MunumyMa? [IpuBenure npumMepsl.

4. Onumure aaropuT™M TpaJuEeHTHOrO METO/a MOMCKa SKCTpeMyMa (YHKUHMU HECKOJIBKHX
nepeMeHHbIX. KakoB KpuTepuii 0CTaHOBKU alropurma?

5. B uem cocrout merona Hauckopeiimero ciycka? Kak mpuMeHsieTcsi 3TOT METO/ K PEIICHUIO
3a/1a4 HaXOKJICHUS dKCTpeMyMa (DYHKIIUN HECKOJIBKUX EPEMEHHBIX ?

6. KakoB KpuTepHii 0OCTAaHOBKH METO/1a HAUCKOPEHIIIETo crycKa?

3a,Z[aHI/I$I JJIA Ha60paTOpHOﬁ pa6OTLI pasMCIICHbI B CUCTEMC TUCTAHIIMOHHOI'O O6y‘{eHI/I${
CMOJICHCKOTO rocyaapCTBCHHOI'O YHUBCPCUTCTA.

JlabopaTopHas padora Ne5./lorunomuanvras uHmepnosyusl.
Mnuozounen Jlacpanorca

Teopernyeckre BOMPOCHI
B dem cocTouT 3aaua uHTEpHOJISIIUN?
Kakue ciocoOb1 nntepnomnsiiuu Bam usBectusl? [IpuBennure npuMepsl.
KakoBa 3a/1aua noJamHOMHAIBHON MHTEPIIOISAIAN?
Uro Takoe 6a30BbIi MHOTOWICH Jlarpamxka?
Kakum 06pa3oM CTpouTCst MHTEPHOISIIMOHHBIN MHOTOWIeH Jlarpanxka?
ChopmynupyiiTe TeOpeMy O CYIIECTBOBAHUHU W €JMHCTBEHHOCTH MHOTOWIEeHA Jlarpanika.
KakoBa makcuManbHas BeTMYMHA MOTPEIIHOCTH WHTEPIIOJMPOBAHUS Ha 3aJJaHHOM OTpE3Ke

[a;b]?
8. Jnsa pynkuun Yy = f (X), 3aIaHHON Ta0IuLei
X 1 2 3
y -1 0 1

BBITIOJTHUTC KyCO‘IHO-J'IPIH@fIHOG HHTCPIIOJIMPOBAHUC.

9. JloKaXHTE TOXKIECTBO (X ) a)(x ) b) ) (X ) a)(x ) C) ) (X ) b)(x B C) ) X2
(c-b)c-b) (b-a)b-c) (a-b)a-c)

x> —(a+b+c)x* +(ab+ac+bc)x—abc=0.

NoabkowhE

10. Pemnre ypaBHEHHE

3a,Z[aHI/ISI JJIsA J'Ia60paT0pH0ﬁ pa6OTLI pa3sMCIICHBI B CUCTEMEC NUCTAHIIHUOHHOTO O6yquI/I${
CMOJIEHCKOTO rocyaapCTBEHHOI'O YHUBCPCUTETA.

JlaGopatopHas padora Neb. Pewenue cucmem 1uneliHblX ypasHeHul
MemoOoM HauMeHbUUX K6aopamos.lIpumenenue memooa HaUMeHbUUX K8AOPamos
K annpoxcumayuy QyHkyuu

TeopeTnyeckre BOIpOCHI
1. Kak npumeHsercs MeTOJ HAaUMEHBUIMX KBAJApaTOB MJIs PpEUIeHHs] CHCTEM JIMHEHHBIX
ypaBHEHHI?
2. UYto Ha3BIBaCTCS HOPMAJIBHBIM TICEBIOPEIICHUEM CUCTEMbI TMHEHHBIX YpaBHEHUHN?




3.

4.

5.

B uem paznmuume Mexay HUHTEPHOISNMEH W anmpoKcUMmanueil (yHKIMH B CMBICTE
HAaUMEHBIINX KBAJpPaTOB?

Kak mnpumensercss MeToJ HaMMEHBIIMX KBAAPATOB [UIA AaNlpPOKCUMAIMU TaOIUYHO
3aJIaHHBIX (PYHKITUN?

[TpuBeauTe MpUMEPHI IBYXIIAPAMETPHUECKUX CEMEUCTB (PYHKIUH.

3amanust s 1a60paTOpHOM pabOTHI pa3MeNIeHbl B CUCTEME JUCTAaHIIMOHHOTO 00Y4YeHUs

CMOJICHCKOTO rocyaapCTBEHHOI'O YHUBCPCUTETA.

No o

o

10.

JlabopaTopnasi pabora Ne/.Yucnennoe unmezpuposanue.

TeopeTuyeckre BOOPOCHI

B 4eM coCTOAT METO bl NPHOIMKEHHOTO BBIYMCIIECHHS OIPEIEICHHBIX HHTErPAIOB?
BeiBeauTe (OpMYIy CpelHel TOUYKH i IPUOIMKEHHOTO BBIYMCIEHHS ONPENEIEHHOTO
UHTErpaa.
Kak oLieHMBaeTcs abCOIIOTHAS HOTPEITHOCTh BHIYUCIICHUH 0 (hOpMYyIle CpeaHel TOUKK?
2
CKOJIbKO DIIEMEHTAPHBIX IIPOMEXKYTKOB HYKHO B35Th, YTOOBI BHIYHCIIHTE j Inxdx ¢
1
tounoctrio € = 0,001?

KakoBa gopmyina Tpanenuii a1 NpuOIMKEHHOI0 BBIYMCICHUS ONPEIeIeHHOro nHTerpaia?
KakoBa (opmyra aGCoOTHOM MOTPEITHOCTH (POPMYJIBI TPATTCIIAN?

[Ipusenure ¢opmyny CumncoHa i HPUOIMKEHHOTO BBIUMCIEHUS ONPEAEICHHOTO
uHTerpana’?

Kak oneHnBaeTcst abcotoTHas MOIPEIIHOCTh BhIYMCICHUH 10 popmyne Cummcona?
OneHuTe TOYHOCTh, KOTOPYIO MOXKHO TapaHTUpPOBaTh IPU BBIYMCICHUM HWHTErpasa
1 2

Ie‘x dX mno dopmymam Tpamemuii m CHMICOHAa TIpH pPa3OMEHHH IIPOMEXYTKA
0

MHTETPUPOBAHNUS Ha 8 YacTeu.

B uem cocrout meron Monrte-Kapio BbluncieHus npuOInKEHHOrO 3HAYEHUSI HTHTETPAJIOB U
wiomazaen ¢puryp?

3a,Z[aHI/I$I JJIsA J'Ia60paT0pH01>i pa6OTLI pa3MCIICHBI B CUCTEME NUCTAHIIHUOHHOTO O6y‘{eHI/I${

CMOJIEHCKOTO rocyaapCTBEHHOI'O YHUBCPCUTETA.

=

JlabopaTopnasi pa6ora Ne8. Yucnennoe oughghepenyuposanue

TeopeTryecKkre BOOIPOCH

BriBenute npocreiiiue GopMyibl YUCIEHHOTO TG GepeHIIMPOBAHNUS.

Kak omenuBaroTcsi aOCOMIOTHBIC TIOTPEIIHOCTA MPOCTEUIUX (HOpMYyST HYHUCIEHHOTO
muddepeHIpoBaHus?

Kak mnpumensiercss mnoauHOMUaIbHAas WHTEPIONALUS s MPUOIMKEHUS MPOU3BOIAHBIX
¢bynkuuit? [IpuBeaure npuMepsl.

3anumure GopMysbl NPUOIMKEHHOTO 3HAYCHUs IPOU3BOJHBIX IIEPBOTO M BTOPOTO MOPSAIKA
JUISL TPEX Y3JIOB M BBIBEIUTE UX OCTATOUHBIN UJieH, UcTIonb3ys Gpopmyny Teitnopa.



3ananus ais 1abopaTOpHOU pabOTHI pa3MEIICHBl B CUCTEME TUCTAHIIMOHHOTO OOY4YEeHUS

CMOJIEHCKOT0 rocy1IapCTBEHHOTO YHUBEPCUTETA.

No ok

JlaGopaTopHnas pa6ora Ne9.Yucrennoe pewienue HauaibHuIX 3a0a4
0J151 0ObIKHOBEHHBIX OUDDeEPEeHYUATILHBIX YPABHEHUL U UX CUCTEM

TeopeTnyecKkre BOIPOCHI

B yem cocToMT MeTOx CTENEHHBIX PAIOB pemeHus 3anauu Komm a1 0OBIKHOBEHHBIX
g depeHaIbHbIX YpaBHEHUN?
[TocnenoBarenbHbIM AU QPEPEHIIMPOBAHUEM  YPAaBHEHHS y': Xy+1HaI”4)11/ITe ero

npUOIMKEHHOE YacTHOE pEIIeHHE, COOTBETCTBYIOIIEE HAYAIbHOMY YCIOBHUIO y(O): 0,s

BU/JIE OTPE3Ka CTENEHHOI'O psijia A0 NATOW CTENEHH BKIFOYUTEIBHO.

Cdopmynupyiite Teopemy [Iukapa o cyiecTBOBaHMM M €IMHCTBEHHOCTH 3ajaun Ko ams
OOBIKHOBEHHOTO M (HepeHIINAIEHOTO YPaBHEHUS IEPBOTO MOPSIKA.

Kak 3anaercs npoiecc BbIUMCICHUN 10 METOy Disepa?

B uem cocTout reomerpuueckuii CMbIca MeToja Jitiepa?

Kak 3anmaercs npouecc BerunciaeHuit no merony Pynre-Kyrra?

Kak 3amaercss HOpMmasbHasi cucTeMa OOBIKHOBEHHBIX IH(QepeHIMaIbHbIX YpaBHEHHH B
BEKTOpPHO-MaTpu4yHOM Bujie? [IpuBeaure npumepsl.

3ajaiite mnpolecc BBIUMCIEHUH 1O Meroay Oiiiepa Uil CHUCTeMbl OOBIKHOBEHHBIX
QG epeHIaIbHbIX YPaBHEHUH TIEPBOTO MOPSAKA.

KakuM 006pa3oM MOXHO CBECTH YpaBHEHHS BBICIIUX IMOPSAIKOB K HOPMAJIbHOW cHCTEMeE
ypaBHeHui nepsoro nopsaaka? [Ipusenure npuMepsl.

3amganus nis 1adbopaTopHOM paboThI pa3MENIeHbl B CUCTEME IUCTAHIIMOHHOTO OOY4YEeHHS

CMOJIEHCKOTO rocyaapCTBEHHOI'O YHUBCPCUTCTA.

o

JladopaTopuasi padota Nel0.Memoowl npubiudicernoeo peuterus Kpaegvlx 3a0ay OJis
0ObIKHOBEHHBIX OUDDEPEeHYUATbHBIX YPABHEHUT

TeopeTnyecKre BOIPOCHI

JlaiiTe TOCTAaHOBKM JBYXTOYEYHBIX KpaeBbIX 3ajad i OOBIKHOBEHHBIX JHHEHHBIX
muddepennmanbHbeix ypasHeHuit (OJIY) BTroporo nopsaka. [Ipusennre npumMepsl.
Cdhopmynupyiite onpeeneHre BEIPOXKISHHOM KpaeBoil 3a1a4u.

B dyem cocTouT meTon penykiuu pemieHus kpaeBbix 3agad ais OJIIY Broporo nmopsaka?
KakoBa ocHOBHast ujess MeTofa KOHEUHBIX Pa3HOCTEH pelleHus KpaeBbix 3aaad st OJIIY
BTOPOTO Mopsaka’?

MOXHO 1M TPUMEHUTh METOJ KOHEUYHBIX Pa3HOCTeW IIsl ypaBHEHUU OoJiee BBICOKOTO
nopsiaka?

B ueMm cocTout MeToj KOJIOKalMK petieHus KpaeBbix 3a1ad aast OJIIY Broporo nopsaka?
Chopmynupyiite onpeneneHue 6a3ucHbix Gpyukmuil. [IpuBeaure nmpuMepsl.

3amgaaus ais 1adbopaTopHOM pabOThI pa3MEIIeHbl B CHCTEME TUCTAHIIMOHHOTO OOYYEeHHS

CMOJICHCKOTO rocyaapCTBCHHOI'O YHUBCPCUTCTA.

JladopaTropuasi padora Nell.Memoo @ypve pewenus ypasnenuii mamemamuieckou Gu3uxu.

Yucnennoe pewienue ypagHeHuil Mamemamudeckoli usuxu



no

ok

15.
16.

TeopeTnyeckye BOOPOCHI

Haiite omnpexneneHue JUHEHHOro AM(dEpeHIUaIbHOrO YpPaBHEHUS C€  YacCTHBIMHU
IIPOU3BOIHBIMU BTOPOT'O MOPSAKA.

IIpuBenuTe nprMepbl OCHOBHBIX YPaBHEHUH MaTeMaTHUECKON (PU3HUKHU.

KakoBa xmaccupukanust JUHEHHBIX AU((EepeHIUAIBHBIX YpaBHEHHH € YaCTHBIMH
IIPOU3BOIHBIMHU BTOpOro nopsiika? IlpuBeaure npumepsl.

B uem coctout meton @ypobe (pa3aeneHus NEPEMEHHBIX)?

Jaiite omnpenenenue JMHEHHOro JU(QepeHHrnanbHOr0  ypaBHEHHs € YaCTHBIMHU
IIPOU3BOJIHBIMUA BTOPOT'O MOPSAKA.

KakoBa knaccupukanuss JUHEHHBIX AW((EepeHIUAIbHBIX YPaBHEHHM  C YacCTHBIMU
IIPOM3BOJIHBIMU BTOpOro nopsaka? Ilpusenure npumepsl.

[IpuBenuTe nprMepbl OCHOBHBIX YpPaBHEHHH MaTeMaTHUECKON (PU3UKH.

Kakue nporecchl 0nuchIBatoTCs € MOMOIIBIO0 YPaBHEHUH apadOoIn4ecKoro Tuna?
Cdhopmynupyiite 3a1a4y 0 TEIIONPOBOJHOCTH CTEPIKHS, OTPAHUUYEHHOTO C 000MX KOHIIOB.
Kakwne nporiecchl OnMchIBalOTCS C MOMOIIBIO YPaBHEHHH THITEpOOTNIEcKOro Tuna?
Cdhopmynupyiite 3a1a4y 0 KoneOaHUN KOHEYHON CTPYHBI.

Kakue nporieccbl ONUCHIBAIOTCS € TOMOLIBIO0 YPABHEHUHN JUIMIITUYECKOTO THIa?
Coopmynupyiite 3anauy upuxie 1 ypaBHenus Ilyaccona.

Onumure uae MeToda CETOK Ui pelleHus 3aj1ady MareMatudeckoi ¢usuku. [Ipusenure
IIPUMEPBI.

Kakue ma0ioHs! pa3HOCTHBIX cXxeM BaM n3BecTHBI?

B yem cocTout meros1 GUKTUBHON TOUKH?

3a,Z[aHI/I$I JJIsA J'Ia60paT0pH01>i pa6OTLI pa3MCIICHbI B CUCTEME NUCTAHIIUOHHOT'O O6y‘ICHI/I${

CMOJIEHCKOTO rocyaapCTBEHHOI'O YHUBCPCUTETA.

JlaGopatopHnas padora Nel2. Memoow: pewenus unmezpanvhvix ypasnenuti Ppedzonvma u

=

w

8.

9.
10.

Borvmeppa

TeopeTnueckne BOOPOCHI

ChopmynupyiiTe onpenerneHue HHTErpaIbHOTO ypaBHEeHHs. [IpuBeanTe nmpuMepsl.

JaiiTe onpezeneHue MHTErpajlbHOro ypaBHeHuss dpenronbma mepBoro M BTOPOro poja.
IIpuBenuTe NpUMEPBL.

B kakoit o6nacTu onpeseneHo 11po UHTerpaasHoro ypaBHeHus ®@pearoiapma?

B xakom ciydae sipo WHTETpajJIbHOTO ypaBHEeHUsT DpenroiapmMa Ha3bIBACTCs BBIPOXKICHHBIM?
[TpuBenuTe MpUMEpHL.

B dyem cocTtouT METOA pelIeHus] HHTErpaIbHBIX ypaBHeHUI DpenronbMa ¢ BBIPOKICHHBIM
a5pom?

Kakum obpazom MOYKHO MIPUBECTH UHTETpaIbHOE ypaBHEHHE

N |~

: 1
= It Sln(tS)X(S )dS + COSEI K YPaBHEHHUIO C BBIPOXKJIEHHBIM IpOoM?

Kak mpumMeHsieTcss METOJ TIOCTIE0BATENbHBIX MPUOTMKEHUH K TPHOIMKEHHOMY PEIICHUO
WHTETPAJIbHOTO ypaBHeHUsT Dpenroibma BTOPOTo pojaa’?

Cdhopmynupyiite onpeneneHne WHTETPAILHOTO ypaBHEHUs: Bonbreppa mepBoro u BTOpOTo
pona. [IpuBenute npumepsl.

B kaxoii obactu ornpeneneHo Sapo HHTETPaIbHOro ypaBHeHUs BoabTeppa?

Kakum 06pa3om MOXHO MpuUBECTH ypaBHeHHE Bonbreppa k ypaBHeHHI0 Dpenroibpma?



11. B uem cocTosT KBaapaTypHbIE METO/IbI PEIIEHNS HHTETPAIbHBIX YPaBHEHUN?

3ananus s 1abopaTOpHOU pabOTHI pa3MEIICHBl B CUCTEME TUCTAHIIMOHHOTO OOYYCHUS
CMOJIEHCKOTO TOCYIapCTBEHHOTO YHHBEPCHUTETA.

6. KpnTepnn OLCHUBAHUSA PE3YJbBTATOB OCBOCHHUA TUCHUIIJIHHDbI (MO)Iy.]'IH)

6.1. OHeHO‘{HLIe Cpeacrea U KPUTEPUU OUCHUBAHUSA NJIs TeKyHIeﬁ aTrecranmuu

Texymas arrectanus OCyLIECTBIIAETCS Ha KaKJOM JJaOOpPaTOPHOM 3aHATUH B IIpolecce
(pOHTATBHOTO ONPOCa U BBIOJHEHHS 3aJJaHU JTa00paTOpHOM pabOTHI.

C unenpro auddepeHUUanMd YpOBHSA IOATOTOBKM OakalaBpoB W Ul JIMKBUAALUH
UMEIOIIMXCA TMPH HM3YyYCHHH JUCHMIUIMHBI 33J0JDKCHHOCTEH II0Cle KaXI0H J1abopaTopHOU
paboThICTyIEHTaM NPEJIaraloTCsi TECThl, KOTOpbIE pPa3MELIEHbl B CUCTEME JUCTAHLIMOHHOTO
00ydeHusi CMOJIEHCKOTO TOCYJapCTBEHHOTO YHUBEPCUTETA.

OueHOYHBIE CPEICTBA

|.LKoHTpo/ibHbIE BONpOCHI /Jisi TNPOBEPKU TeOPeTHYeCKO MOArOTOBKH K
JIadopaToOpHOMY 3aHSITHIO.

[lepeuenr BOIPOCOB MPUBOAUTCA B IUTAHAX JAOOPATOPHBIX 3aHATUH, KOTOpHIE
pasMenieHbl B CHUCTEME JUCTAHIIMOHHOTO oO0ydeHUs: CMOJEHCKOTO TOCYAapCTBEHHOTO
YHHUBEPCUTETA.

I1.3aganus 1y caMoCcTOATEIbHOM PadoThI.

[lepeueHp mMpakTUYECKUX 3aJaHUNA AJII CAMOCTOATEIBHONW pabOThl MPUBOJUTCS B IUIAHAX
abOpaTOPHBIX 3aHATHUH.

I11.TecTsl MO AMCHUNTHHE.

[IpoBeneHne TEKyIIETO KOHTPOJIS OCYIIECTBISIETCS TAKXKE IOCPEIACTBOM TIPOBEIACHHUS
TECTOB TMOCie Kaxaoi maboparopHoil paborel. [IpoBepka u BbICTaBleHHE OaIoB
OCYIIECTBIISIETCS B CHUCTEME JTUCTAHIIMOHHOTO 0O0y4deHHs CMOJIEHCKOTO TOCYJIapCTBEHHOTO
YHHUBEPCUTETA.

Kpurepun oneHuBaHMs Ka4eCTBA TEOPETHYECKOM MOATOTOBKH K JIa0OpaTOPHOMY
3aHSITHIO M BBINIOJIHEHHS 32JaHMII VI CAMOCTOSATEJIbHOI padoThl

Ornenka [Tokazarenu u KpUTEPUU OLIEHKU
nabopaTopHO pabOTHI
«OTJIMYHOY oOyJaromuiicss OTBeYaeT Ha BCE BOMPOCHI

MPEeToIaBaTeNsi, CaMOCTOSTEIIEHO BBIJIEISET
HEOOXOMUMBIE [N aHajW3a [apaMeTpsl
3a7a9, CBOOOIHO MCTIONB3YeT TEOPETHUESCKHIA
MaTepual TpU aHaJdu3e 3aJadyd, CTPOro
MNPpUACPKUBACTCA JIOTUKU aHalIM3a U PCIICHUSA
3aJ1a4M, UCIIOJIb3YeT HAYUYHYIO JIEKCHKY, MOXKET
chopmMynupoBaTh CyTh BO3HHUKIIETO TIPH
pEIIeHUH 3a7a9d 3aTPYTHEHUS

«XOPOLIOY 0o0ydJarmuics CcaMOCTOSTENLHO  BBIIEISET
HEOOXOAMMBIE ISl  aHaln3a  TMapaMeTphl
3a7a4H, MPUBJIEKAET HEOOXOIUMBIN

TEOPETUYECKHI MaTepuan, WCIOIb3yeT €ro
(vHOTIA TIPU TIOJICKA3Ke MPENOoaBaTelis) Mpu
aHallM3€e 3aJla4yd, B IEJIOM COOJIIOJIaeT JIOTHUKY
aHauM3a W peIICHUs 3aJa4yu, CcrapaeTcs
UCIIOJIb30BATh npoeccrnoHabHYIO




TEPMHHOJIOTHIO; HE BCETr/Ia OCO3HAET M MOMKET
chopMyIIUpOBaTh CYTh BO3HHUKIIETO IIPH
pELICHUH 33]1a4K 3aTPYTHEHUS

«YJOBJIETBOPUTEIILHO»

00y4JaroIIMHCS OTBEYAeT HE HA BCE BOIPOCHI
IPEIoJIaBaTess, BbIACIICT HEO0X0AUMBIE JUIs
aHalM3a [apaMmeTpsl 3agaud  (MHOrAa C
MOJICKAa3KOH  mpenojaBaTessi), IpHUBIEKAET
HEOOXOJUMBIA TEOPETUYECKHI MaTepuan, HO
3aTpyJHSAETCS. B €0 HUCIOJIb30BAaHUU IIPU
aHaJM3e 3a7add, 4YacTUYHO TIpUOeraer K
HEHAy4YHOU JIEKCUKE, UCIIBITHIBACT
3aTpyaHEeHHs IpH (GOpMYyITMPOBKE pPEHICHUS

«HEYOOBJICTBOPUTEIILHO»

oOydJaronuiics He BBIJCISICT HEOO0XOIUMBIX
JUIl  aHajM3a  [apaMeTpoB  3ajJady, He
pearupyeT Ha TMOJACKa3KH IIperojaBareds,
WCIIBITBIBACT  CEpPhE3HBbIC  3aTPyJHEHUS B
MIPUBJICYCHUH TEOPETHYCCKHUX 3HAHHUH,
HEOOXOMMBIX IS aHAJIM3a YCIIOBHS 3a/1aui

B©O©ooNO U AW

18.
19.
20.
21.

0.
. PaBHoMepHoOe npubnmxenne GyHKIuM, MHOrowieHbl UeObliesa.
12.
13.
14.
15.
16.
17.

6.2. OueHOYHBbIE CPEACTBA U KPUTEPUH OLIEHUBAHUA JJIS IPOMEKYTOYHOM
aTrecTanuu

[IpomexyTouHass aTTecTalysl OCYIIECTBISETCS MOCPEICTBOM MpoBeAcHHs 3auéta B 8
cemectpe.
Bomnpocsl 1J11 IOATOTOBKH K 3a4€Ty M 00pa3ubl 32/ 1aHUI.
8 cemectp
Bomnpocs! k 3a4éTy

IlonssTneMaTeMaTHISCKOM MOZACIIN W NpOoHeCC PCUHICHUA MPHUKIAAHBIX 3a1ad. HUctounukn u

KJ1accu(UKalus MOrpemHoCTe.

AOcCoNoTHAE W OTHOCHTEJILHAS MOrpCIIHOCTH HpI/I6J'II/DK€HHBIX BI)ILII/ICJ'IGHI/II\/’I; 3Ha4dalue

uudpel; TPaBWIO OKPYIVIEHHS YHCET;
MOTPEUIHOCTh TPOU3BOJILHON (DYHKIIHH.

HNOTPEIIHOCTH  apU(PMETUUECKUX  ONepaluil;

AHaTUTUYECKUNA U TPAPUIECKUNA METOIbI JTOKAIM3AIMH KOPHEN CKAJIIPHOTO YPaBHEHHSI.
YTO4YHEHHE KOPHEH CKAIIPHOIO YPaBHEHUSA METOAAMH IUXOTOMMH.

YTOo4uHEHNE KOPHEN CKAISIPHOTO YPaBHEHUS METOJI0OM UTEpaLU.

YTO4YHEHHE KOPHEH CKAJIIPHOIO YPaBHEHUS METOJOM KacaTelIbHbIX.

Meroas! nrepanuii 1 HproTOHa pelIeHns CHCTEM YpaBHEHUM.

IIpsiMble METOIbI pEIIeHUsI CUCTEM JIMHEHHBIX anreOpandyeckux ypaBHEHHH.
UwucneHHble METO/IbI PEIICHHS CUCTEM JINHEHHBIX allreOpandecKuX ypaBHEHUN

HNuTepnonsaiumonHbiii MHOrOWIeH Jlarpanxa.

HNHTEpnONSIMOHHBIE CIITIANHBI.

Annpokcumanus. MeToJl HaMMEHBIIIUX KBaJpaTOB.

MHoOroueHbl HAWTYUYIINX CPETHEKBAAPATHICCKUX TPUOTIKEHUH.

MeTop1 TOMCKa SKCTpeMyMa (PYHKIIMU OJHOM MepeMEHHOM.

MeTo/b1 TOMCKa KCTpeMyMa (PYHKIIMHA HECKOIBKUX MEePEMEHHBIX.

PasnoctHBIe (opMyNBl 1711 OOBIKHOBEHHBIX IMPOM3BOJHBIX. Pa3zHOCTHBIE (GOpMYIBI s

YaCTHBIX MPOU3BOJHBIX

Brranciaenue IMPOMU3BOJHEBIX C TIOMOIILIO HHTCPITIOIIAIMOHHOT'O MHOI'OYJICHA HarpaHma.

KBanpatyphsie pOpMyIIbl IPSIMOYTOIBHUKOB.
dopmyiia Tpanemnu.
®opmyna CuMmIcoHa.




22. Meton Monte-Kapiio BEIYUCIICHUSI HHTETPAJIOB.

23. 3amaya Komm. Meron Pynare-Kytreor.

24. 3amaua Komu. Merox Ditnepa.

25. 3agava Komm my1st cucteMbl nuddepeHImanbHbIX YPaBHEHH.

26. 3amaua Koy st ypaBHEHHH BBICIIUX HOPSIIKOB.

27. MeToJ1 CTeTICHHBIX PSIOB pemieHus 3anaun Komm st 0ObIKHOBEHHBIX JU(depeHITnaTbHBIX
YpaBHEHUH.

28. Metonsbl MPUOJIMKEHHOTO perieHus KpaeBbIX 3a7a4 VTS OOBIKHOBEHHBIX
muddepeHInanbHbIX ypaBHEHUH

29. MeToibl pelieHus 3a/1a4 ISl YPaBHCHHI MaTeMaTHIeCKON (DU3HKH.

30. MeToap! pemeHusl HHTErpabHbIX YPaBHEHHIA.

06]38.3611 3aJaHus K 3a4ETY

1. PasHoctHbIE CXEMBI peicHuA KpacBbIX 3a1a4 JJISA JIMHENHBIX OOBIKHOBEHHBIX
nuddepeHInaTbHBIX YPaBHEHHH BTOPOTO MOPSIKA.
2. MeTo/I0M CTENIEHHBIX PSIIOB HAWTH PEIICHUE CIICAYIOIISH KpacBoi 3a/1auu:

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

Kpurepun oneHuBaHMsi 0TBETA HA 3a4éTe
1. Hopwmbl onieHuBaHus oTBETA

Nen/nn CrpykTypHast yacTb Ouiera KomnnuectBo 6annos
1 TeopeTnyeckuii BOIpoc 2 Gamna
2 Matemaruueckas MOJIEIb 1 Gamn
3 Peanuzanus pemenus 3agadu 2 bayta

(*) Bo3moskna rpananus B 0,25 6asna.
2. Ilkana oueHuBaHUs pabOTHI:

n/m O1enka KomnuectBo Oamios
1 3auTeHo 3-5
4 Hezaureno MeHee 3

7. IlepeyeHb OCHOBHOI M 1ONOJHUTEJIBLHOM y4eOHOM JIUTEPATYPHI
7.1. CiucoK OCHOBHOM/IUTEPATYPBbI

1. Ilumenos, B. I'. Yucnennsie mMeronsl B 2 u. Y. 1: yueOHoe mocobue ans By3oB / B. I
[MTumenoB. — M.: U3gatensctBo IOpaiit, 2017. — 111 c. — (Cepusi: YuuBepcuretsl Poccun).
— ISBN 978-5-534-04681-6. — Pexum poctyna: Www.biblio-online.ru/book/E2DB1B52-
AC50-4959-9E63-7/FFE2239DC88.
2. ITumenos, B. I'. Uucnennsle meroasl B 2 4. Y. 2: yueOHoe mocobue ans By3oB / B. T
[TumenoB, A. b. JloxuukoB. — M.: UzmatensctBo HOpaiit, 2017. — 107 c¢. — (Cepus:
VYuusepcutetsl Poccum). — ISBN 978-5-534-04683-0. — Pexum mpoctyma: Www.biblio-
online.ru/book/513A504B-789E-49C9-B42D-A5961E985F14.
3. UucneHHble METOABI: Y4eOHUK W TPAKTUKYM HJIsl akajeMuyeckoro OakamaBpuara / Y. T
[Tupymos [u n1p.]; mox pen. Y. I'. [lupymoBa. — 5-e u3z., nepepad. u non. — M.: M3aarenseTBo
FOpaiit, 2018. — 421 c¢. — (Cepus: bakanaBp. Axagemuueckuii kype). — ISBN 978-5-534-
03141-6. — Pexum gocryma: Www.biblio-online.ru/book/43F523F2-5AD9-448D-A8FF-
212707F6A238.
4. Tlumenos, B. I'. YucneHHble METOABI: PA3HOCTHBIE CXEMBI PEIICHUS YpaBHEHU: ydeOHOe
nocobue st By30B / B. I'. [ImmenoB. — MockBa: U3parensctBo FOpaiit, 2020. — 134 ¢. —
(Boiciiee obpazoBanue). — ISBN 978-5-534-10892-7. — Tekct: anexrponnslii // O5C KOpaiit
[caiiT]. — URL: https://urait.ru/bcode/453444 (nara oopamenus: 10.09.2020).



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

5. EmenbsnoB, B. H. UucneHHble METOBI: BBEICHUE B TEOPHIO PA3HOCTHBIX CXeM: yueOHOe
nocobue st By30B / B. H. EMenbsinoB. — 2-¢ u3 ., ucnp. u non. — MockBa: 3aarenbcTBo
FOpaiit, 2020. — 188 c. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-06617-3. — TekcrT:
anextponHsii // DbC FOpaiT [caiit]. — URL: https://urait.ru/bcode/453264 (nata oOparieHus:
10.09.2020).

7.2. CIMCOK T0NOJTHUTEIBLHOM JIUTEPaATYPbI
6. baxsanos H.C., Kunkos H.II., Ko6enskoB I'.M. Hucnennsie meronsl. — M.: Hayka, 1987.
7. baxsanos H.C., XKunkos H.II., Ko6enbkos I".M. Uncnennsle MmeToasl. — M.: bunom, 2008.
8. BepxOuukuit B.M. OcHOBBI 4HCIeHHBIX MeTO10B. M.: Bricmas mkona. — 2002.
9. Kamutkun H.H.. Yucnennsie metonpl. — M., Hayka, 1978.
10. Camapckuit A.A., I'ynun A.B.. Yucnennsie metoasl. — M.: Hayka, 1989.
11. Camapckuii A.A., HukonaeB E.C.. MeToasl pemieHus: CETOUHbIX ypaBHeHUH. — M.: Hayka,
1978.
13. Camapckuii AJL., 'ynun A.B. UucieHHble METOABI MAaTEMAaTUYECKON Qu3uku. — M.:
Hayunsriit mup, 2003.
13. TeipteimaukoB E.E. MeTonb! uncnennoro anaiauza. — M.: Axkagemus, 2007.

MeTtoauyeckue ykazaHusi A 00y4arouXxcs 10 0CBOCHUIO JMCIHUIIJIMHBI (MOAYJIfA)
1. Kpucramuuckuii P.E., Kpucramuuckuii B.P. Uncnennsie metoasl B cucteme Mathematica. —
Cmonenck, BA IIBO BC P®, 2009.
2. Ilporpammbl c oOpa3lamMu pelieHus 3aJad B CHCTEMaxX KOMIIBIOTEPHOW MaTeMaTHKH,
pa3MelleHHbIe B CUCTEME JUCTaHIIMOHHOTO 00yueHust Cmonl'V.

7.3. Illepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «HTEepHET»
e (Cucrema QuCTaHIMOHHOTO 00yueHHss CMOJIEHCKOTO TOCYIapCTBEHHOTO YHHUBEPCHTETA
http://cdo.smolgu.ru

DnekTpoHHO-OMONMMoTeUHast cucteMa yHuBepcurteTa http://biblioteka.smolgu.ru
HanmonansHbIi OTKpBITHIN YHUBepcuTeT http://www.intuit.ru

OO0pa3oBarenbHbII MaTeMaTU4eckuii cait http://exponenta.ru

OOmmepoccuiickuii MaTeMaTuaecKkuii mopran http://www.mathnet.ru

HanunonaneHast ruiatopma oTKpeITOro oopasosanushttp://www.opened.ru

8. MaTepunanbHO-TeXHH4YECKOE o0ecreyeHne

[Ipu ocymecTBieHnH 00pa30BaTENBHOTO Tpolecca MO TUCIHIUIMHE HWCIOIb3YeTCs
UHTEpaKTHBHAs JIOCKa; IPOEKTOp; dJEKTpOHHas Oubnuoreka Kadeapbl, cojeprKkaras
JNICKTPOHHBIC yYCOHMKHM M 3aJauyHHKH; CHCTeMa KOMIIBIOTEpHOH Maremathku Mathematica.
OcymectBisiercss nouck uHGopmarun B WWW-nipoctpanctse; padota ¢ Web-cTpanuuamu u
pecypcamu cetu IHTepHET.

Jlnst ocymiecTBiIeHUsT 00pa3oBaTeIbHOrO Mpolecca MO JAUCHUILNIMHE B YHHBEpPCHUTETE
UMeeTcsl ClleAyloniass HeoOXOoJuMas WHCTpyMEHTalbHas 0a3a: ydeOHbIe ayauTOpHH IS
npoBeeHUsT  JaOOpaTOpHBIX  3aHATUH; KaOWHETHl, O0O0OpyIOBAaHHBIE TMPOEKTOpPaMU U
DIIEKTPOHHBIMU  JIOCKAMH JUISI TIPOBEICHUS JIGKIIMOHHBIX 3aHATHHA. Mwmeercs kaOwHeT
KCEPOKOMMPOBAHUS U KaeapanbHbIi MPUHTEP I NOATOTOBKU YK3aMEHAIIMOHHBIX MaTepHasoB.
HoctymHa snexTpoHHas 6ubauoTeka kadeapbl MaTEMaTHYECKOTO aHaTn3a.

VYuebHas ayauTopusi AN NPOBEACHUS JIEKIMOHHBIX U JIAOOpPAaTOPHBIX 3aHATHH,
TPYNIIOBBIX ¥ HWHIUBUAYATbHBIX  KOHCYIbTAllMH, TPOMEXKYTOYHOW aTTECTAllMH, JUIs
CaMOCTOSITENIbHOW Pa0OTHl CTYAEHTOB OCHAIIEHA CIEAYIOUIMM OOOpYJOBAaHHMEM: CTaHAApTHas
yaeOHast MeOenb (KOJIMYeCTBO yYEOHBIX TIOCATOYHBIX MECT COOTBETCTBYET KOJIHYECTBY
CTYAEHTOB), CTOJl M CTYJ] Ui IpenojaBareist — no 1 mr., BO3MOXXKHO Kadeapa Juis jgekropa — 1
IIT., JOCKA HACTeHHas — | IIT., HAMOJBHBIA MOOWJIBHBIN MPOEKIMOHHBIN dkpan DA-LITE — 1
WIT., MyJIbTEMeAnanpoekrop BenQ — 1 mr., HoyrOyk/kommbioTep — lmT., kononku Genius — 1
IIT. (HallpuMep, JEKIMOHHbIE U JJAOOTOPHBIE 3aHATUS IPOBOJIATCS B KOMIIBIOTEPHOH ayAUTOPUH
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233 yuebnoro koprmyca Ne 2 wmnm ayautopuu 230 ydeOHOro kopmyca Ne 2, ocHaIIeHHOU
KOMITHIOTEPAMHU).

9.IlporpamMHoe ofecrieyeHne

Jns  ocymectBieHuss 00pa30BaTENbHOrO Ipolecca MO JAUCHUIUIMHE HCIOIb3YeTCs
HudopMalinoHHO-BBIUMCIUTENbHBINA LIEHTP u3uKo-MaTemMaruueckoro ¢akynbrera ([lonoxenue
o Llentpe yrBepxaeno nmpukaszom pekropa NeQ1-66 ot 28.09.2015 r.).

[Ipu ocymecTBieHHnH 00pa30BaTENILHOIO Mpolecca IO AUCHUIIIMHE HCIONb3YIOTCS
WH(OPMAIIMOHHBIE TEXHOJIOTHH OOpa0OTKH JAHHBIX C TOMOIIBIO MPUKIATHBIX MPOrPAMMHBIX
npoaykToB MicrosoftExcel, MicrosoftPowerPoint. OcyiecTisercss mouck uHbOpMaNKUUd B
WWW-npocrpanctse; padora ¢ Web-cTpanuiiaMu 1 conuanbHbIME pecypcamu cetu MHTepHer.

ITporpammuoe ob6ecmeuenne: MicrosoftOpenLicense (WindowsXP, 7, 8, 10, Server,
Office 2003-2016), Jlumensus 66920993 or 24.05.2016, oOHOBJCHHE pa3 B TPH TOJa;
MicrosoftOpenLicense (WindowsXP, 7, 8, 10, Server, Office 2003-2016), JTutensust 66975477
ot 03.06.2016, obHoBJIeHUE pa3 B Tpu roza; Dr. WebServer/DesktopSecuritySuite (AutuBupyc)
JInnensusEE4E-QN5S-6FG2-N76B (Exeroanoeobnonenue); KasperskyEndpointSecurity ms
o6usneca — Crannaptsiid, Jlunensus 1FB6151216081242, exxeronnoe oOHOBIIEHHE.

DNeKTpOHHbIE ~ OMOMMOTEYHBIE  CHCTEMbl M JJIEKTPOHHas  HMH(OPMALMOHHO-
obpasoBaTenbHas cpena: dIeKTpOHHas ouGnnoTeunas cucrema «I9BC IOPAWT», Jlorosop Ne
3074 ot 15.11.2017, exxerognoe oonosienue; CO Pycckuit Moodle 3KL Norm ¢ TeXHUYECKUM
obcmyxxuBanueM, AKT Ha mnepemauy mpaB NeYT/HO0001785 ot 06.12.2016, exeromHoe
OOHOBJIICHHE.



