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1. Mecto pucyuninHsbl B cTpyktype OITIOII

IMucuynuaa 51.0.15 YucieHHbIe METO/IbI OTHOCUTCS K 00513aTe/IbHOM YacTH 00pa3oBaTeIbHOM
MPOrpamMMBbl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

npogeccuoHanbHol
desimesnbHOCMU

npogeccuoHanbHol
dessmesnbHOCMU,
ocyujecmensimb 8b160p
Memo0o8 pelleHus 3a0au
npogeccuoHanbHol
OesimenbHOCMU HA OCHOBe
meopemu4ecKux 3HaHull
OIIK-1.3: Umeem
npakmuyeckuil onbim
npumeHeHus
¢pyHOaMeHManbHbIX 3HAHUL,
nosy4yeHHbIX 8 obnacmu
mamemamu4eckux u
ecmecmeeHHbIX HAyK 8
npogeccuoHanbHoll
desimenbHOCMU

annpokcumayuu,
ycmotiyugocmu, cxooumocmu:

— OCHOBbI Meopuu No2pewHoCcCmu
u meopuu npubaudiceHus
¢yHKyull (uHmepnoaayus, nouck
3/1eMeHmMo8 Hauly4e2o
npubaudiceHus);

— MemoObl UUCAEHHO20
OougpepeHyupogaHus u
UHMe2pUPOBaHUS;

— MemoObl peleHus 3a0ay
AuHeliHoli anzebpbl, ycaosus
€X00UMOCMU UMepayuoHHbIX
npoyeccos, UmepayuoHHble
MemoObl peweHUsl HeUHelHbIX
ypasHeHutl u cucmem;

— MemoObl YUCAEHHO20 PeweHUs
3adauu Kowiu u kpaeebix 3a0au
0/151 06bIKHOBEHHDBIX
OucppepeHyuanbHbIx ypagHeHuil
u cucmem;

— MemoObl YUCAEHHO20 peleHUs
CMAyuoHapHbIX U
HecmayuoHapHbIx 3a0ay
mamemamuyeckol ¢pu3uku,
8K/I0UAs! He/UuHellHble 3adayul.

3Haem nocmaHoeKu Mooe/bHbIX

3a0ay oucyunauHbl « JucneHHble

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: O6aadaem OIIK-1.1: oknad
npumeHsimb ¢yHOameHmanbHbIMU OIIK-1.1: Omuem no 3quém:
hynoamenmanvhbie | 3 apuanu, noayuenHbiMu 6 3naem nocmaHoeKu 3adau 1a60pamopHbIM KOHMDObHbLE
3HAHUS1, NOAYYEHHbIe p
obaacmu mamemamuyeckux u  |oucyunauHbl « JucaeHHble pabomam
8 obnacmu L 60npochl
(w1iu) ecmecmeeHHbIX HAYK MemoObl», NOHIMUUHBbIU TIpakmuueckoe 3
mMamemamu4eckux u Jokna
(wiu) ecmecmeenHbix OIIK-1.2: Ymeem annapam u ymeepicoeHus, 3a0aHue
HayK, u UCnonb308amb OCHOBHble npuembl U (pOpMy/bl, IIpoexm
UCNoMb308aMb UX 8 ¢pyHOamMeHmanbHble 3HAHUSA 8 |NOOXOO0bI K U3YUEHUIO CobecedosaHue OK3aMeH:

KoumposnbHble
80NpOoCh!
3aoaHus




MemoObl», UX NPUKAAOHOe
3HAueHue, 3Manbl NOCMPOeHUst
YucaeHHoU modenu u
npogedeHusl UUCAeHHO20

SKcnepumeHma

OIIK-1.2:

OIIK-1.2:

Ha npumepe MoOenbHbix 3a0au
oucyunauHbl « HucneHHble
MemoObl» ymMeem npogecmu
3KcnepumeHm no npoeepke
KoppekmHoli peanuzayuu
aneopummos, 060CHOBAMb
annpokcumayuto,
ycmotiuugocmb, CX0OUMOCMb,
uccnedoeamsb 3¢ppekmusHoCmb
YuUC/eHHO20 Memooa:

ymeem ¢opmyaupogamsp
NnocmMaHoeKu Mooe/bHbIX 3a0ay;
uccnedoeamb KOppeKmHoOCnb
yucneHHol mooenu;
3¢ppekmugHoCmb U CXOO0UMOCMb
Memodd, aHau3upoeamb
(oyeHusamb) nozpewHoOCMb;
YMeem cmasumb yeau
YLC/IeHHO20 UCCe008aHUsl,
pazpabambieamb NPOSPAMMHYIO
peanusayuio; npogoouUmb
8bluLCAUMebHbIL SKCnepumMeHm

OIIK-1.3:

OIIK-1.3:

Bnadeem Hasbikamu
aneopummu3ayuu u peaausayuu
ULIC/IeHHbIX Memoo08 pelleHus
3adau Ha 5BM, cpedcmeamu
su3yanusayuu pe3ynbmamos
pacuemos u memoodamu aHanu3a

pe3ynbmamos

Bnadeem Hasbikamu
paspabomku u npumeHeHust
NPO2PaMMHbIX CUCMEM,
noodoepicuBarowux cnekmp
IKCNepuUMeHMAaabHbIX
803MOJICHOCMeU 0451 U3YUeHUsl
KakK ceolicme memood, max u
cgolicme Mooenaupyembix
06vekmos

Bnadeem HAebIKAMu YUCAEHHO20

pewleHusas mamemamuyeckux




SKcnepumeHma

3a0au, mpebyrowjux
KOMMNIeKCHO20 No0X00d npu
noobope uucaeHHbIX Memooos u

npoeeaeHuu 8blYyUC/IUME/NIbHO20

3. CTpyKTypa U copepkKaHHue AUCLUILIUHbI

3.1 TpyA0eMKOCTb AMCLUIITUHBI

OuHas
OO011as TPY/0EMKOCTD, 3.€. 8
Yacos 1o yue0HOMY IJIaHY 288
B TOM 4HuC/Ie
ay/JUTOpHbIE 3aHATHSA (KOHTaKTHasi padoTa):
- 3aHATHA JIEKIMOHHOI0 THUIA 96
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKue 3aHATHS / 1a0opaTopHbIe padoThI) 32
- KCP 3
caMocTosATe/IbHasA padoTa 121
IIpomexyTouyHas arrecTanusa 36
JK3aMeH, 3auéT

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpykmypupogaHHoe no memam (pazdenam) C yKasaHueM OMEeO0eHHO20 HA HUX Koauuecmed

axkaodemuuecKux udacos U 8uobl yuebHbIX 3aHamutl)

HavmeHoBaHMe pa3/iesioB U TeM JUCLUILUIUHBI Bcero B TOM UHC/Ie
(acen) KonTakTHast pabora (pabota Bo
B3alMO/IeICTBUY C TIperiojaBaTesnem),
Yachl U3 HUX
3aHSTHS CamocrosTenpHas
CeMHUHapCKOro paGora
3aHATuUA THIA 00yuaroLjerocs,
JIEKIIMOHHOTO | (TIpakThyeckue | Bcero Hacel
TUMa 3aHsATHs/nabopa
TOpHbIE
paboTsI), yacs

0 0 0 0 0

8 8 3 8 3
Tema 1 (Cemectp 5). BeeseHue B ripeaiMeT. OCHOBBI TIpe/|CTaBIEHUS
Bell|eCTBeHHBIX UMCe/l B MalIMHHOM apudmeTrke. OCHOBbI MHTEPIOJISLIUU 8 4 4 4
I10JIMTHOMaMH.
Tema 2 (Cemectp 5). UncieHHOe pelieHue 3aauun Koru 1y1si 0ObIKHOBEHHBIX
muddepeHIMaNbHBIX YpaBHeHUH U cucTeM. OZHOILAroBble U MHOTOLLIArOBble
MeTo/ibl. IIpHMephI SIBHBIX OZIHOLIArOBBIX MeTOZ0B. I'1o6anbHast ¥ I0KaabHast
TMIOTPeIIHOCTb MEeTO/a, MOPSIKU MOTPeIIHOCTel, MOHATHe N0psJKa MeToja. 38 1 10 2 16
KoHTposb 1 oLleHKa JI0Ka/IbHOM MOrperiHOCTH. ITOHSATHe )KeCTKOM CHCTeMbI
O[Y. 5sIBHbIe U HesiBHbIe MeTO/bI TUNA PyHre-KyTTa, uric/ieHHbIe METOZbI
pellIeHust XKeCTKUX CUCTeM, UX cBoicTBa. [IoAroToBKa CTy/IeHTOB K
BBITIOJIHEHHIO MPOEKTA U J1abopaTOPHBIX paboT.
Tema 3 (CemecTp 5). YpaBHeHHe TeIUIONPOBOAHOCTU KaK Mo/ie/ibHast 3a/iaya 32 8 10 18 14
Kypca «HucieHHble MeTobI». I1psiMble MeTOZbI pellieHHs IMHeHHbIX CUCTeM




ypaBHeHud. MeToz nporoHku. I1apasienbHblil BapuaHT NporoHKy. OrnepaTopel
yncsieHHoro AuddepeHpoBaHyst. IHTerpaibHO-UHTEPIIO/SLMOHHbIA METO,
TIOCTPOEHHUsI Pa3HOCTHBIX cxeM (MeTo/ 6anaHca) Ha npumepe MogerbHOH
3asiaur I. OHOpO/HBIe KOHCEpBATHBHbIE Pa3HOCTHbIE CXeMbl. CXOAUMOCTb,
aHa/IN3 CTPYKTYPBI 00I1jelf TIOTPelTHOCTH.

Tema 4 (Cemectp 5). OCHOBBI TEOPHM Pa3HOCTHBIX CXeM. ATITPOKCHMALWS,
YCTOHUMBOCTb CXOAUMOCTb. ODOCHOBaHKUE CXOJMMOCTH Ha TIpUMepe
MogenbHoti 3aauu I1. BnusiHue criocoba anmpoKCUMariuy rpaHUYHbIX
YCJIOBHI Ha CKOPOCTb CXOMMOCTH. Pa3HOCTHBIe CXeMBbl pellieHus 3a/jaukt
Komu f7151 HecTaljioHapHOTr0 ypaBHeHus TerionposofHocTH (MogenbHas
3agaua VII). OnepaTopsl unc/ieHHOTo JuddepeHIMpoBaHuUs [Jisl To/CUeTa

30 12 4 16 14

YaCTHBIX POU3BO/HBIX. AMIMPOKCUMALUS, YCTOHUMBOCTb, CXOAMMOCTb.
OCHOBBI 00bSICHEHHS CXOAUMOCTH (METO/I, pa3fie/ieHusl IepeMeHHBIX).

Tema 5 (Cemecrtp 5). 3aaua Jupuxie s ypaBHeHus [lyaccoHa kak
MoJiesIbHas 3a/jaua Kypca «UucieHHsle MeTogb» (MogenbHas 3agayva I1I).
[MocTpoeHue pa3HOCTHOM cxeMbl. 3aruch cxeMbl B Bie CJIAY. CoiicTBa
MaTpuLIbl, TPUHLUIT MAKCUMyMa U [J0Ka3aTe/bCTBO CXOAUMOCTH CXeMBbI.
BBesieHre B UTepallMOHHbIE METO/bI TMHeHHOH anreOpbl. Peanm3ariys MeToz0B 35 1 8 20 15
3eiifens U BepxHeil peslakcalliu /s pellieHHsl pa3HOCTHOM CXeMbl 3a/,aun
[Juvpuxne. PacueT UMCIeHHOTO pellieHus], TOUHOCTH U HeBSI3KU (BOTIPOCHI
anroputMusanuu). OrjeHka norpemiHocty petienust CJIAY. ITonHbli aHamM3
MOrpeLIHOCTH. PellleHre MOZie/IbHOM 3ailaurl B TeOMeTpUUYeckol 061acTu

Zpyroi koHduryparmu (MogenbHble 3agauu 1V, V, VI).

Tema 6 (Cemectp 6). CritaliH-UHTepoJIALYs 10 4 4 6

Tema 7 (Cemectp 6). UucieHHbIe METO/[bI TUHEHHOM anreOpbl. Amnimapar
nccienoBanust. O6yCIOBIEHHOCTD JIMHEHHBIX CHCTEM, BBITEKAFOIMe CBOMCTBA.
VTeparjioHHBIe METOAbI IMHEHHOU anrebpsl: MeTO/bI IPOCTON UTepaLiui 1
MUHUMaJIbHbIX HeBs130K. CBOMCTBA MOJIMHOMOB UebbIilieBa U ONTUMHU3aLUs 34 16 16 18
rapameTpoB MeTozia. ConpsbkeHHbIe HaripaB/ieHHst U MeTO/, COTIPSDKEHHBIX
rpafueHToB. Unc/IeHHbIe MeTO/IbI PellleHHs TI0JTHOM 1 YaCTUUHOH Mpo6ieMbl
coOCTBeHHbIX yKces1. IT0/roToBKa CTY/IeHTOB K BBITIOJIHEHHIO TPOEKTa

Tema 8 (Cemectp 6). IHTepnionsiuysi, urcieHHoe AuddepeHLpoBaHie U
MHTerpyupoBaHKe. [TocTpoeHre U BOrpockl cXoaquMocTH. CTPyKTypa obiied 26 12 12 14
TIOTPEIIHOCTH.

Tema 9 (Cemectp 6). Unc/ieHHbIe MeTO/[bl, OCHOBAaHHbIE Ha PeIIeHNH 3a/jau
onTtrMu3anmy. Hannmyunvie npubnvkeHust B rTubOePTOBBIX TPOCTPAHCTBAX,
06paboTKa KCIIePUMEHTATbHBIX JaHHbIX, dKOHOMU3aL|sl CTeTIEHHbIX PS/OB.
PerireHye KpaeBbIX 3a7iau [/1s1 0OBIKHOBEHHBIX JHi(depeHIIanbHBIX yPaBHEHUH 28 12 12 16
BapUaL[IOHHO-TIPOEKIIMOHHBIMUA MeTo/iaMu (MeTo bl BybHOBa-I"anepkuHa,
KOJUIOKALIMH, HaMMeHbIIMX KBapaToB, Putiia). IIpeacrasnenre 06 MK3
(MeTOZIe KOHEUHBIX 3/IEMEHTOB).

Tema 10 (Cemectp 6). UncsieHHbIe METO/IbI pellieHNs] HelIMHeHHBIX YPaBHeHHUH,
CHUCTeM HeJIMHelHBIX YpaBHeHUI 1 KBasU/IMHeapu3allisi pa3HOCTHBIX CXeM 8 4 4 4
(HenMHelHOe ypaBHeHUe TerIONPOBOAHOCTH, MoenbHas 3aaua VIII).

ArtTtectauus 36

KCP 3 3

HUroro 288 96 32 131 121

Copiep>kaHue pa3/e/ioB U TeéM JUCHUTLTHHBI

Tema 1 (Cemectp 5). BBegenue B ipeameT. OCHOBBI IIPe/CTaB/IeHUS BelleCTBEHHBIX YKMCe/ B MALLMHHOU
apupmMetrke. OCHOBBI UHTEPIOJISILIU TTOJIMHOMaMH.

Tema 2 (Cemectp 5). HUucneHnHoe perieHve 3azauil Koum 17151 00bIKHOBEHHBIX Avi(depeHIManbHbIX YpaBHEHUH
u cucteM. OJJHOIIArOBbIe ¥ MHOTOLIArOBble MeTO/Ibl. [IpUMepbI SIBHBIX OZIHOIIArOBbIX MeTOZOB. ['1obanbHas 1
JIOKa/IbHasl IO PeLHOCTb METO/1a, IOPSIAKY NOrPelliHOCTel, IIOHSITHe MopsiJKa MeToZa. KoHTposIb U oLieHKa
JI0KasibHOM morpertHocTH. [ToHaTHe xecTKoM cuctemsl OZ1Y. SIBHbIe U HesBHBIE MeTO/bI THUIA PyHre-KyTTa,



YKC/IeHHbIE MEeTO/IbI pellleHusl )KeCTKHUX cricTeM. [1oAr0TOBKa CTYAeHTOB K BBIITOJHEHUIO TTPOeKTa U
nabopaTopHbIX paborT.

Tewma 3 (CemecTp 5). YpaBHeHHe TeIlJIONPOBOJHOCTH KaK Mo/leflbHas 3ajaua Kypca «HHceHHbIe MeTO bD».
[Ipsimbie MeTOABI pellleHus JTMHeHHbIX cChCTeM ypaBHeHU. MeTo/ poroHku. [1apasiensHbiii BapyaHT
nporoHku. Onepartopsl unc/ieHHOro AuddepeHiuposanusi. VIHTerpanbsHO-UHTEPIIOJSILIMOHHBIA METO],
TOCTPOEHHS pa3HOCTHBIX cxeM (MeTo/, GanaHca) Ha mpumepe MogenbHOH 3a7aua I. OfHOpoAHbIE
KOHCEPBATHUBHbBIE PAa3HOCTHBIE cXeMbl. CXOJJUMOCTh, AHAN3 CTPYKTYPhI 0OIIel MOrPeIHOCTH.

Tema 4 (Cemectp 5). OCHOBBI TEOPUU Pa3HOCTHBIX CXeM. ATITTPOKCUMALUs], YCTOMUHUBOCTb CXOAUMOCTb.
O6ocHOBaHME CXOAUMOCTH Ha npuMepe MogenbHoM 3afaun I1. BriusHue criocoba anmpoKcUMariuy TPAHUYHBIX
YCJIOBUM Ha CKOPOCTb CXOAUMOCTH. Pa3HOCTHBIE CXeMbI pellleHus 3afauu Kolim [/ HeCcTalluOHapHOT O
ypaBHeHwus TerionpoBoAHocTd (MogenbHast 3aava VII). OnepaTopsl urcieHHOro guddepeHLPOBaHUS /s
TOZICYeTa YaCTHBIX NIPOM3BOHBIX. ANMPOKCUMALUS, YCTOMUMBOCTB, CXOAUMOCTb. OCHOBBI OOBSICHEHHUS
CXOMMOCTHU (MeTOJ, pa3fiesieHNs NepeMeHHbBIX).

Tema 5 (Cemectp 5). 3agaua [dupuxse Ans ypaBHeHus [lyaccoHa Kak MoZienbHasi 3a/iauya Kypca «UucieHHble
MeToAb» (MopenbHas 3agaua 11I). [TocTpoeHue pa3HOCTHOI cxeMbl. 3anuchk cxeMbl B Bujie CJIAY. CBoiicTBa
MaTpHIIbI ¥ 0Ka3aTebCTBO CXOJUMOCTH CXeMbl. BBeJieHre B TepalluOHHbIE METO/IbI TMHEHHOM anreOphl.
Peanu3aiiyis MeToZi0B 3elifiesia U BepXHel peiakcaljiu [1J1s1 pellieHrsl pa3HOCTHOM CXeMbl 3a/jauM Jupuxiie.
PacueT uncneHHOTO pellieHus, TOUHOCTU U HeBSI3KU (BOTIPOCHI anroputmMu3saluu). OrieHKa MorpeLrHoCcTH
perenust CJIAY. [TonHbIM aHa/MN3 MOrPeTHOCTH. PellleHre MozielbHOM 3aJjaun B reOMeTprUIeckoii 061actu
npyroi KoHpurypauun (MogenbHeie 3agaun [V, V, VI).

Tewma 6 (Cemectp 6). CritaliH-UHTePITOJISLMS

Tema 7 (CemecTp 6). Uuc/ieHHbIe METO/IbI IMHEHHOM anrebpbl. Animapat ucciaenoBanusi. O0ycioBIeHHOCTh
JTMHEWHBIX CUCTEM, BBITEKAOI[e CBOWCTBA. MTepalliOHHbIE METO/IbI JIMHEMHOMW anreOphl: METO/IbI TIPOCTOM
UTepaLyii, MUHAMAaJIbHBIX HEBSI30K, CBOMCTBA MMOJMHOMOB YeObIleBa ¥ ONTUMHU3aLMsl TapaMeTpoB. MeToz
COTIPSDKEHHBIX IPaZiieHToB. UncieHHbIe METOABI pellieHHs TIOJTHOW U YaCTUYHOU TIpo6ieMbl COOCTBEHHBIX
yucen. [IoAroToBKa CTYeHTOB K BBIIOJTHEHUIO ITPOEKTa

Tema 8 (Cemectp 6). iHTEpHIONALMS TOJMHOMAaMH, YUCIeHHOe fruddepeHIMpOBaHie U HHTerPUPOBaHKe.
Tema 9 (Cemectp 6). UncsieHHbIe METO/IbI, OCHOBAHHbIe Ha pellleHrH 3aZiau onTumu3aluu. Haunyuime
npubmKeHnst, 06paboTKa 3KCIIepUMeHTaIbHBIX JaHHBIX, pellleHre KPaeBbIX 3a/1au /I 0OBIKHOBEHHBIX
IuddepeHLIMaNbLHBIX yPaBHEHUH BapUAaL[iOHHO-TIPOEKIIMOHHBIMUA MeToamu. [TpeacraBnenue 06 MKD (metof,
KOHEUHbBIX 3JIEMEHTOB).

Tema 10 (Cemectp 6). UncsieHHbIe METObI pellleHUs HeJIMHeHHbIX YpaBHeHUM, CUCTeM HeJIMHeMHbIX
ypaBHEHUI U KBa3sWirMHeapr3allys Pa3HOCTHBIX cxeM (He/lMHelHOe ypaBHeHHe TellJIOTPOBOAHOCTU, MojenbHast
3agauva VIII).

4. YueOHO-MeTOoaNUeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BK/IIOUaeT B ceDds MMOATOTOBKY K KOHTPOJIBHBIM BOIIPOCAM U
3aZlaHUsIM [IJIsT TEKYIero KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTaldd 0 UTOTaM OCBOEHHS JUCLATUIAHBI
MIPUBEJIeHHBIM B II. 5.

[nst obecrieueHnst CaMOCTOSITENTBHOM PabOTHI 00yUarOIXCsl UCTIONB3YFOTCS:

- 9JIEKTPOHHBIN Kypc ""UncieHHble MeToabl" — BecHa-1 (cemecTp 6) /17151 0CBOEHUS AUCLIUTUIUHBI
"UucneHHble MeToApbl", ceMecTpbl 5-6; "UucieHHble MeTozbl" — OceHb (cemecTp 5) /11 OCBOEHUS
MUCIUIUIMHET "HrcneHHbIe MeToAbl", ceMecTphl 5-6." (https://e-learning.unn.ru/course/view.php?id=815;
https://e-learning.unn.ru/course/view.php?id=2135).

WHble yueOHO-MeTOMueCcKre MaTepuasibl: [1osiCHUTe IbHAs 3arvcKa

B cemecTpe 5 KOHTPOJIb TEKYILEH yCIIEBAEMOCTH OCYILECTB/ISIETCS HAa OCHOBE:



1) mpakTHYeCcKuXx 3a/jaHui;

2) nabopaTopHBIX paboT (M OTYETOB K HUM);

3) BbINOIHEHU MTPoeKTa (IIporpaMMHasi peaau3alysi MEeTOa U BBIYUCTUTE/IbHBIN SKCIIEPUMEHT);

4) BBITIOJTHEHUSI IPAKTUYECKOT0 33/1aHKsI TEOPETUUECKON HarpaB/IeHHOCTH.

BrirnonHeHne yKa3aHHBIX 3a/JaHUM SIB/sIeTCS HEOOXO[UMbBIM YCIOBHEM TPOX0XK/€HUSI TPOMEXKY TOUHOM
aTTecTaluu (3ayeT).

Ha ocHoOBe pellleHHBIX B ceMecTpe MpakTUUeckux 3afiaHuii (Bbibopka u3 3 — 5 3a/jau) CTy/IeHT TOTOBUT
JloKnaf,.

KoHTposbHbIe BOMPOCHI (ceMecTp 5) U A0K/aJ, BBIHOCSTCS Ha 3auer.

B cemecTtpe 6 usyuenue Kypca «HucaeHHbIe MeTObI» TOAJePKUBAETCS JUCLUIITMHON «[IpakThKym
T10 YKCJIEHHBIM MEeTOaM».

B cemectpe 6 B pamkax Kypca «4YuceHHble MeTO/jbl» TeKYLMU KOHTPOJIb YCIIeBaeMOCTH
OCYIL[eCTB/ISIETCSI HA OCHOBE CAMOCTOSITe/TbHON pabOThI CTY/IEHTOB:

1) BbINOJIHEHME TIPAKTUYECKUX 3a/laHUN;

2) BBITIOJIHEHHWE NpoeKTa (MTporpaMmMHast peanu3alus U (MIn) BBIYMCIUTE/bHbBIN SKCIIEPUMEHT);

3) cobecemoBaHue (KOHTPO/IbHBIE BOMIPOCHI ITPHU/IATalOTCs).

Ha ocHoBe perieHHbIX B ceMecTpe 6 MpaKTUYeCKUX 3a/laHrl CTYZEeHT FOTOBUT JOK/Iaz.
BrirosiHeHMe 3ajaHKI CaMOCTOSITeTbHOW pabOoTHhI SIB/ISIeTCSI HEOOXOJMMBIM YCIOBHEM YCIIELTHOTO
MIPOXOJKZeHNs IPOMeKYTOYHOM aTTeCTalyu.

Ha s5K3aMeH BBIHOCATCSI KOHTPOJIbHBIE BOIMIPOCHI (CM. CIIMCOK BOIIPOCOB K 3K3aMeHYy) U 3aJjaHusl
(3agaum).

[Tpu opraHu3aly CaMOCTOSTe/TbHOM PabOThI CTY/IeHTOB HEOOXOMMO YUUTHIBAThH

L[e/H, 3a/jla4U U CTPYKTYPY AWUCLIUIIIVHBI.

Lenu u 3ajaum Kypca CBsi3aHbl C TeH/IeHI[USIMU U3yUeHHs CJIOXKHBIX pealbHbIX 00beKTOB MeTOJaMHU
BBIUMCJIUTE/ILHOTO KCTIepUMeHTa.

OH ripe/riosiaraeT AUCKPeTU3alUi0 UCXOAHOM 3a/jau U 1POpabOTKX YMCIEHHOTO aropuT™Ma
(KOppeKTHOCTb, yCTOMUMBOCTb, TOUHOCTb, CXOJUMOCTH).

[To3TOMYy LIe/Tb AUCLIMIUIMHBI — M3ydeHue PyH/AaMeHTaIbHbIX TIPUHLUIOB TIOCTPOEHHST UYMCTIeHHBIX
aJICOPUTMOB, TIOJIXO/IOB K aHa/IM3y WX CBOMCTB, MO/ITOTOBKA CTY/IeHTOB K pa3paboTKe U MpUMeHeHHUI0
3¢peKTUBHBIX BEIUMC/TUTETHHBIX KOMIIEKCOB, HEOOXOAUMBIX [IJIsi MaTeMaTUUeCKOTO MO/Ie/TMPOBAHUS
CJIO’KHBIX CUCTEM.

Kak cnecTBre, paccMaTpUBAKOTCS M MEXK/AWUCIUTTAHAPHBIE BOTIPOCHI: TIPOOIEMBI PelleHHsT
HEKOPPEKTHO TOCTaB/IeHHBIX 3a/lay, 3a7au O0JIbIION pa3MepHOCTH, KOMOMHUPOBaHHE KaueCTBEHHBIX U
KOJIMUeCTBEeHHBIX METO/I0B UCC/ie/I0BaHusl, epCeKTUBBI Mapasiie/ibHbIX airTOPUTMOB U [JIp.

CrTpyKTypa JUCLUIIVHEI

Kypc «Hucnenusie Mmetoge» B uHcturyTe UTMM HHI'Y noarorosneH v peann3oBaH B COOTBETCTBUU
¢ TpebOBaHMSMH THUIIOBOM MPOTrPaMMBI TI0 HarpaB/ieHui0 «[IprksiafHasi MaTeMaTUKa M MHPOPMaTHUKa»,
pa3paboTaHHOM 10/ pyKoBOZCTBOM akajemrika PAH A.A. Camapckoro.

Kypc uMeeT «ypoBHEBYIO» CTPYKTYPY.

C oZiHOM CTOPOHBI, TIPe/CTaB/IeHbl BCE OCHOBHbIE pa3/ie/ibl YUC/IeHHOIO aHaIu3a.

C [Ipyroii CTOPOHBI, TIPU/IOXKEHHUST TPeOYIOT 0IHOBPEMEHHOTO MCTI0/Ib30BaHMS pa3HbIX METO/IOB.
[TosTOMy OCHOBOM Kypca SIBJISIETCSI CHCTEMHOE M3y4YeHHe MOJIe/IbHBIX 3a/iau, ONMChIBAIOIIMX CBOMCTBA
peanbHbIX 00BEKTOB Pa3/TMUHON TIPUPO/BbI.



I'paduk u3yueHus pa3zienioB Kypca TaKoB, YTOObI CTy/IeHThI MOTJIM B TeUeHHe Ka)KJJ0ro ceMecTpa
CaMOCTOSITEe/IbHO MOATOTOBUThH NTPOrPaMMHYH0 peasiu3aljvio pelleHus] MOZe/IbHbIX 3a/au.

IIpu noAroToBKe K 3aueTy (3K3aMeHy) MaTepyas CUCTeMaTU3UPYyeTCsl Kak I10 K/jaccaM 3a/iay, Tak U 0
KJlacCcaM MeTO/I0B.

JTabopaTOpHBIM MMPaKTUKYM

B cooTBeTcTBUM € 06pa30oBaTebHOM TIporpaMMoit «I1pyk/iasHasi MaTeMaTHKa ¥ UHPOpPMaTUKa» B
paMKax Kypca CTaBUTCS 3ajiaua Pa3BUTHS KOMITETEHI[UI Pa3pabOTKU ¥ TIPUMEHEHUsT TIPOrPaMMHBIX
Cpe/ICTB Pa3HOT0 YPOBHSI CJIOXKHOCTH.

OcHoOBHbIe TpeOOBaHUS K TTPOrpaMMaM:

— MporpaMma JIo/bkKHa ObITh HalMCcaHa CTYZIeHTOM Ha aJITOPUTMHUYECKOM SI3bIKE BBICOKOTO YPOBHS;
— KO/I, peayu3yoIuii UUC/IeHHbIN MeTO/, 0/DKEH ObITh MMOATOTOB/IEH CTYJIEHTOM CaMOCTOSITE/TbHO;
— MporpaMma u crioco6 paboThl ¢ Heli JO/DKHBI ObITh PUTOZHBI /11 OPraHU3aIUH BBIUMC/TUTETBHOTO
9KCITIePUMEHTa, B TOM UKCJ/Ie TIPOBEPKHM KOPPEKTHOM pear3aliii MeTo/ia, U3yueHust CBOHCTB
MO/Ie/TMPYeMOoro) oObeKTa.

YacTe 3a/1aHMi TaOOPAaTOPHOTO TIPAKTUKYMa BBITIOHSIOTCS Ha IMPOrpaMMax-TpeHaKepax.

[Tpu BBITIONTHEHUH TIPAKTUYECKUX 3a/IaHUM /17151 BLIUMC/IEHHH, BCTIOMOTaTe/IbHBIX TI0 OTHOILIEHUIO K
M3yyaeMOMY METO/y, MOXKHO HCIIO0/Ib30BaTh MaTeMaTHUeCKHi TIaKeT.

OpHolt U3 OCHOBHBIX MO/Ie/TbHBIX 3a/lau KypC siBsieTcs 3aj1ava Jupuxe st ypaBHeHust [TyaccoHa
(3agaua o rnporube Harpy>keHHOUW MeMOpaHbI).

OTO MOTHOCTBIO COOTBETCTBYET TOW 3HAUMTEILHOW METOAMUECKON POJIH, KOTOpasi OTBOJUTCS pa3bopy
Pa3/IMUHBIX METO/OB pellleHust 3TOM 3a/jauu B yueOHOM muTepaType (CM., Harpumep, [Camapckuii
A.A., T'ynun A.B., 2000], [Mapuyk I'.1., 1980], [demunoBuu b.I1., Mapon 1.A., lllyBanoBa 3.3.,
1967] u np.).

CrierjuvKa YMC/IEHHOTO peIlieHUst TaKoBa: B XO/ie JUCKPeTU3al[iK 3ajiaua CBOJUTCS K PeIlleHU 0
CUCTeMbI JITMHeHHbIX ypaBHEeHU O0JIbIION pa3MepPHOCTH C pa3pe)keHHOM MarpuLieit. 11 0TbICKaHHs
peliieHuUs 1jesieco0bpa3HO MPUMEHSITb UTepaljMOHHbIe MeTO/[bl TMHeHHOMN anreOphbl.

OO0111ast MOTPEIIHOCTh COCTOUT M3 HECKOJIbKMX KOMITOHEHT: KPOMe BbIYUC/TUTeTbHOM MOTPeITHOCTH,
HMMEIOTCS TIOTPeITHOCTh JUCKPeTH3aLU U MOTPeLIHOCTh UTePALIMOHHOT0 MeTo/a peleHust CJTAY.
ITpu BeIOOpE CETOK, TAPAHTHUPYIOIINX HeOOBILYIO MOTPELTHOCTh JUCKPeTH3al[|uH, TIOTPeIIHOCTh
UTeparioHHOT0 MeTo/la MOKeT BO3PacTaTh, TaK KaK pacTyT pa3MepHOCTb CUCTeMbI, UHCJIO
00yC/IOB/IEHHOCTH U TaZlaeT CKOPOCTh CXOAUMOCTUA METOZA.

Llenbro poeKTa M JTabopaTopHOI paboThI SIB/ISIETCS TTOA00P CETOK M TTapaMeTPOB UTePALIMOHHOTO
MeTOZa, TIPY KOTOPBIX UCXO/JHAs 3a/jaua Oy/IeT pelieHa C Majioi 00I1ieil TorpeIHOCThIO.
HekoTopbie 3a7iaHsi MOTYT OBITh BBITTOJIHEHBI HAa TTPOTPaMMe-TPEHa)Kepe, a 3aTeéM — C TIOMOIIIbIO
TIPOTPaMMBl, TTO/ITOTOB/IEHHOM CTY/IEHTOM CaMOCTOSITE/TBHO.

K umcy 0CHOBHBIX MOJIe/TbHBIX 3a/]au Kypca OTHOCUTCS Takxke 3aaua Koim /it 00bIKHOBEHHBIX
muddepeHIMaTBHBIX YPaBHEHUH U CUCTEM U YPaBHEHHE TeTIONPOBOJHOCTH (CTal[OHAPHBIN U
HeCTalOHapHBIN CTydan).

[Tpu u3yueHnU AUCHUTIIMHBI KaK CaMOCTOsITe/TbHAs KCCITe/loBaTeIbCKasi paboTa CTYZIeHTOB B KaXKAOM
ceMecCTpe IpeZlyCMOTPEeH MPOeKT (TeopeTHuecKoe UCC/IefloBaHUe UK NIPOrpaMMHasl peanv3anus U
BBIUKMC/TUTE/TLHBIN SKCTieprMeHT). [TpoekThl Kak (hopMa caMoCTosTe/IbHOM paboThI CTyIeHTa CTyXKat
Ju1s1 olleHKY opmupoBanusi KomreteHmy OITK-1, nnankaropsl OITK-1.2, OITK-1.3.



KomriekThl IpakTHYeCKUX 3a/laHui, 1abopaTopHBIX paboT, TPOEKTOB U KOHTPOJIbHBIX BOTIPOCOB B
KOMIL/IeKCe OPUEeHTUPOBAHBI Ha JIOCTKeHHe C/IeAYIOIINX Liesieid 00yueHus:

— (popMHpOBaHUe HayYHOT'O MBILILJIEHUs], TOHUMaHuUs1 001acTel 1 TepCrieKTUB TPUMeHeHUst
YKC/IEHHBIX METO/IOB;

— OCBOEHME MeTO/I0B UYMC/IEHHOT0 aHa/in3a U BbIYMC/IMTEBHOIO SKCIIePUMEHTa;

— BbIDA0OTKY HABBIKOB PeIlleHus 3a/lay C UCI0/Ib30BaHHEeM MeTO/IOB MaTeMaTHUeCKOTro
MO/le/TUPOBaHus;

— (hopMUPOBaHKs aArOPUTMUYECKOr0 MO/IX0/ja K PelleHUI0 MPUK/IaHbIX 3a/1ay;

— OCBO€eHHe MeT0/[0B 00pabOTKM IKCIiepUMeHTaIbHbIX JaHHbBIX;

— 3aKperieHre MPaKTUUeCKUX HaBBIKOB paboThl ¢ DBM; HaBLIKOB PabOThI C COBPEMEHHBIM
MIpOrpaMMHBIM 0becrieueHreM; HAaBBIKOB pa3pabOTKK 1 IPUMeHeHHs IIPOTPaMMHBIX CUCTEM U
KOMIIJIEKCOB.

s obecrieueHyst CaMOCTOSITE/TLHON PaOOThI 00YUarOIIUXCST UCTIONMB3YIOTCS 3/IEKTPOHHBIE KYPChI,
CO3/laHHBIE B CHCTeMe 3/1eKTpoHHOro o0yueruss HHI'Y - https://e-learning.unn.ru/:

1. Crponruna H.P., bapkanos K.A. "HucneHHsle meTofbl" — BecHa-1 (cemecTtp 6) A/1s1 0CBOeHUsI
qucturvHbT "UnciieHHble MeTobl", ceMecTphl 5-6. DYK, yueOGHO-MeToquuecKuii Komruiekc. ®oHp
3/IEKTPOHHBIX 00pa3oBaTesibHbIX pecypcoB HHI'Y. — H. Hoeropoa, 2021. Va. H. 815EM.06.2021.
URL: https://e-learning.unn.ru/course/view.php?id=815 — Bxos TpeOyeT aBTOpH3aI1H.

2. Ctponruna H.P., bapkanoB K.A. "UucnenHsie MeTozbl" — OceHb (ceMecTp 5) 4151 OCBOEHHs
JUCLATITMHBT "UKcieHHbIe MeTobl", ceMecTpbl 5-6. DYK, yueOHO-MeToquuecKuii KoMruiekc. DoHp
3/IEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB HHI'Y. — H. Hoeropoa, 2021. Wa. H. 2135EM.06.2021.
URL: https://e-learning.unn.ru/course/view.php?id=2135 — Bxo/ TpebyeT aBTOpH3aLIvH.

a TakXKe U3[jaHusl:

3. Ctponruna H.P. Ilpaktrkym 1o Kypcy "HucneHHbie MeTobl": Urc/ieHHOe pellieHue 3a1aund Komm
JI7Is1 OOBIKHOBEHHBIX ArddepeHI[HanbHbIX YPaBHEHUN U CUCTEM U 3a[jaud MaTeMaTHUUeCKOT o
mogenvpoBanus. — H. Hoeropog: N3patenscteo HHI'Y, 2021. — 72 c.

4. CtponruHa H.P., bapkanos K.A. [IpakTukym no Kypcy "UucneHHble MeTobl": [IpumeHeHne
WTepaLMOHHbIX METO/IOB pellleHUs] Pa3HOCTHBIX CXeM Ha IpuMepe 3ajauu upuxiie [j1s1 ypaBHeHUs!
ITyaccona. — H.Hoeropog;: N3patensctBo HHI'Y, 2021. - 48 c.

Y 3/IeKTPOHHBIE U3/IaHUsI B CITUCKe OCHOBHOM JIUTEPaTyphI.

5. @oHA OLIEHOYHBIX CPEeACTB /IS TEKYIero KOHTPOJ/Isi YyCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalMu Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00y4yeHHs NPH HPOBeJeHHH
TeKYILero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBble 3ajaHus (oLeHOUHOe cpeACcTBO - [lok/aj) ANA OLeHKU CHopMHPOBAHHOCTH
kKomnerennuu OITK-1:

B cemecTpe 6 Mo UTOraM caMoCTOSITe/TbHOM pabOThI CTYJEHT AeaeT OK/Ia/, BK/IIOUAIOIIWK 0T 3 /10 5 3aaHuit
TI0 TeMaTHKe JieKI[ui 6 cemecTpa. BapuaHThI 3a/jaHuil 1 IOK/IaZia — U3 UMC/ia UHIUBUYaTbHbBIX
MPAaKTUUeCKUX 3aIaHUH [JI CaMOCTOSITe/TbHOM PabOoThI.

B moknazie 1o/mKHBI OBITH OTPaXKEHBI: TIOCTAHOBKA 3a/]au, 1[eJb ¥ 3ajlaua BLIUMC/IEHUH, TPUMEHsSIeMbIA MeTo ] U
€r0 CBOMCTBA, XO7, PeLlIeHus], UTOTOBbIN U TPOMEe)KYTOUYHbIe Pe3yIbTaThl (KOHTPOJIbHBIE TOUKH); aHa/IN3
TOTPELIHOCTH U JpyTHe BOMPOCHI 3a/laHusl; CePBUC (MHCTPYMEHT) MIPOBEeIEHHBIX BBIUMC/IEHUM.



[Tpumep KomrIiekTa 3afanuii gys gokaaza (Cemectp 6)

3adaya Nel
B tabmune npHBedeHH! (MpHOIKEHHO) 3HaYeHHA GYVHKIHH fix) = chiXx):
X 0.2 0.4 0.5
Jix) 1.02007 1.08107 1.12763

TTocTpolTe HHTEPHOIAITHOHHEIH TTOIHHOM CTENIEHH 2, HCIOIh2yA y2Ikl 0.2, 0.4, 0.5. BEIMHCIHTE C ero
noMomsk f(X) B Touke X = 0.35.

TIpoeenHTe NOMHEIH aHAIH? NOIPEITHOCTH B YKa2aHHOH Todke. B ToM 9HCIE:

1) 3anHmHTe onpenelIeHHE H IOIyIHTe (HOPMyIy NOrPeIIHOCTH HHTEPIOJLALHH.

2) OUueHHTE NOTPEIIHOCTE HHIEPIIOIALHH.

3) 3anHmHTe OIpeeneHHE, He00X0IHMEIE IIPEIIIONI0KEHHA H OLEHHTE BEMHCIHTEIRHYIO0 IIOrPEMHOCTE.

4) 3anHmHTE OIlpeeneHHe H OIEHHATE 00NIYI0 IOTPEIIHOCTE.

5) 3anmHITHATE HCKOMOE 3Ha4deHHe f{(X) ¢ yIeToM ONeHOK 08mei MorpenmHoCTH.

Ipumeuanue. OMAGKOH 3am1aHAA TaGTHIHOH (QYHKITHH CHHTaeM MIONOBHHY &IHHHITEI MOCIETHETO pas-

pAna.
3adaua Nz2
Hcnonszya 1aIHIHEIE JaHHEIE
X 0.1 0.2 0.3 0.4 0.5 0.6 0.8
fix) 1.005 1.02007 1.04534 1.08107 1.12763 1.18547 1.33743
H oIlepaTop

(—fy + 8*f; — 8+, + £5)/(12*h)
BHIMHCITHTE MPHGTIKEHHOE 3HAYEHHE TIPOH3BOHOH mopanka 1 B Touke x = 0.3:
TIpoBeHTE MOTHBIH AHATH? TIOTPEITHOCTH. B TOM THCTE:
1) 3ammmmHTE OMpeaeTeHAE H MOMYIHTE opMYIy HOTPEITHOCTH THCISHHOTO THhdepeHITHPORaHHL. BEI-
NIETTHTE TTAABHEIH TIeH TOTPEITHOCTH H OTPEISTHTE €€ MOPAIOK.
2) 3anHmnTe OnpeeIeHHe, He0GX0THMEIE IPEINOI0KEHH H OIIEHHTE ERIMHCTHTETBHYIO IO PEITHOCTE.

3) 3anHITHTE OIPEeIeHHe H ONIEHHATE 00IIYI0 TOTPEITHOCTh.
Ipumeuanue. OMAOKOH 3amaHAg TaGTHIHOH (QYHKITHH CIHTaeM ITOIIOBHHY €IHHHIIBI IOCIETHETO pas-

pana.
Jadaua Ne3

r "
C Ienbl0 YHCIEHHOTO peIleHHA THG(epeHITHATEHOTO YpaBHeHHA Uy = Uyy, X E[O,]], f E[O,l] c
HAYAIBHEIM YCIOBHEM 2(x,0)=2x2 H TPAHHYHEIMH YCIOBHAMH M(O, z ) =0, M(L z ) =2 sanHmuTe THCTO HesB-
HYIO PasHOCTHYIO CXeMY, 9HCII0 pa3GHeHHi o npoctpalcty 7 = 4 m mo Bpemenn m=10. HaiioaTe 2Ha"eHHa

CeTOTHOH hYHKITHH V(x, z ) Ha HYIIEBOM H MEPBOM CITOE.

Kputepun onjeHuBaHus (0LleHOYHOE CPeACTBO - JloKnan)

OueHka Kputepuy orjeHUBaHUS
3a/1aHus BBITIO/THEHBI BEPHO, BO3MOYKHBI He3HauuTe IbHble (HerpyOble) OlMOKH, KOHTPOJIbHBIE
3auTeHo N N
TOYKU BBIYMC/IEHUH [JOJDKHBI OBITh ITPOH/IeHb! BEPHO.
He 3a/1aHus He BBITIO/THEHB! W/IA BBITIOHEHBI B CYILI[eCTBEHHO HETIOTHOM 00beMe, HITH JOMyILeHb
3auTeHO rpyOble oMOKY 1 paboTa Haf ouMbKaMu He TIpoBeZieHa.




5.1.2 TunoBsble 3ajaHus (OLleHOUHOE CpeACTBO - OTUeT Mo JIaGopaTopHBLIM padoTam) J/isi OLIeHKHU
copmupoBanHocTu KomnereHuu OITK-1:

Cemectp 5
CTyaeHT BbINOMHsAET JTabopaTOpHbBIH MPAKTUKYM, BKJTFOUAIOIIHL:

JlaboparopHas pabota Nel. UucneHHoe pemlenue 3agaun Komm anist O1Y.

TekcThl 3ajaHMii ¥ BapUAHTHI Ha pecypcax:

1. Crponruna H.P., BapkanoB K.A. "UucneHHbie MmeToibl" — OceHb (ceMecTp 5) /1/isi OCBOEHUsI JUCLUTI/IMHBI
"YucneHHble MeTo/bl", ceMecTphl 5-6. URL: https://e-learning.unn.ru/course/view.php?id=2135 — Bxog
TpeOyeT aBTOpU3aLvy.

2. Ctponruna H.P. TIpaktukym 1o Kypcy "UucieHHble MmeTo bl : Unc/ieHHOe peliueHuve 3agaun Komm s
00OBIKHOBEHHBIX AH(depeHI[HaTbHBIX YPABHEHUHM U CUCTEM U 33/]aud MaTeMaTHUeCKOro MoZieTMpoBanus. — H.
Hogropoa: Usgarenscteo HHI'Y, 2021. — 72 c.

JTaboparopHast pabota Ne2. UnceHHOe peliieHre KpaeBoi 3azaun Ayt OIY ¢ pa3pbiBHBIMU K03 duiieHTaMu
MeTozoM OasaHca (3a7jaua 0 pacrpe/ie/ieH|IH TeMITepaTyphbl Ha OTpe3Ke).

TekcThl 3afjaHMii ¥ BapyUaHThI Ha pecypce.

Crpouruna H.P., Bapkanos K.A. "UucyienHsie metozbl" — OceHb (ceMecTp 5) /it 0CBOeHUS JUCIUTITUHBI

"UuceHHble MeTofbl", ceMecTphl 5-6. URL: https://e-learning.unn.ru/course/view.php?id=2135 — Bxop
TpebyeT aBTOpU3aLIvH.

JIabopatopHast pabota Ne3. UucieHHOe peleHue 3aaur Jupuxiie st ypaBHeHus [TyaccoHa B IByMepHOM
(MpsiMOyTO/bHOI) 06/1acTH (3a7aua 0 pacripe/ie/ieHUy TeMIepaTyphl Ha M/IACTHHE), TECTOBBIN BapUaHT.
TekcTel 3a7jlaHNH ¥ BapyaHThI Ha pecypcax
1. Crponruna H.P., BapkanoB K.A. "UucneHnbie MmeToibl" — OceHb (ceMecTp 5) /1JIsi OCBOEHUS JUCIUTIIMHBI
"Uucnennsie MeTobl", cemecTpsl 5-6. URL: https://e-learning.unn.ru/course/view.php?id=2135 — Bxog
TpebyeT aBTOpU3aLvH.

2. CtponruHa H.P., bapkanos K. A. IIpaktukym no Kypcy "UucnenHsle meto/pl": [IppumMeHeHre UTepaliOHHBIX
MeTO/IOB pellleHHs pa3HOCTHBIX CXeM Ha rpumepe 3ajauu Jupuxiie i1 ypasHenus Ilyaccona. — H.Hosropog;:
N3pgarenscteo HHI'Y, 2021. - 48 c.

TpeboBaHMs K oopMIeHHIO OTUeTa (Ha O6/1aHKe OTueTa) B TEKCTe COOTBETCTBYIOIIEro 3aJjaHusl.

Kpurepuu oneHMBaHus (OL[eHOYHOe CpeCTBO - OTUeT 1o /1abopaTopHBIM padoTam)

OneHka Kpurepuu orjeHUBaHUS

3a/iaHue BBHITTOJTHEHO, OTYeT 0(opMIIeH Ha O/laHKe ¥ COOTBETCTBYeT TPeOOBaHHSIM, BO3MOYKHEI
3aUTeHO HeCyllleCTBeHHbIe HeZloueThbl U He3HauMTe/bHble (HerpyOble) omnOKy. Bce KOHTPOJ/IbHbIE TOUKH
BBIYMC/IEHNH [JO/DKHBI ObITH TPOH/IeHbI BEPHO.

3a,Z[aHI/Ie He BBITIOJTHEHO WJIX BBITIO/THEHO B CYILI€CTBEHHO HEITO/THOM O6"beMe, OT4UeT He
He
npeacTaB/eH Wi He COOTBETCTBYET TPE6OB8HI/IHM, HNMEIT MeCTO CYyIeCTBEHHbIE HeJ0UEeThI NJIN

3auTeHO
rpyOble ommOKY, paboTa Haf OUIMOKaMH He MPOBe/ieHa.

5.1.3 TunoBbie 3agaHusa (oLeHOuUHOe cpeAcTBO - IIpakTHueckoe 3ajaHue) /1 OLEHKHU
chopmupoBanHocTu KomnereHuu OITK-1:


https://e-learning.unn.ru/course/view.php?id=2135
https://e-learning.unn.ru/course/view.php?id=2135
https://e-learning.unn.ru/course/view.php?id=2135

Cemectp 5
CrynenT BbirosiHsieT [IpakTUKyM, BK/TIOUYAIOIIINN:

Ipaktukym Nel (Ha pecypce e-learning.unn.ru [Tpaktukym no moaysto 16). Komruiekt 3aganuii o Teme 2
«YucsieHHOe pellieHye 3a/iaud Kot 7151 0ObIKHOBEHHBIX UG depeHIManbHbIX ypaBHEHUH U CUCTEM»
TekcTel 3ajaHUI ¥ BapHaHTBI Ha pecypcax:

1. Crponruna H.P., BapkanoB K.A. "Uucnennbie MeToibl" — OceHb (ceMecTp 5) /1JIsi OCBOEHUS JUCLIUTIIMHBI
"Uucnennsie MeTobl", cemecTphl 5-6. URL: https://e-learning.unn.ru/course/view.php?id=2135 — Bxog
TpebyeT aBTOpH3aLvy.

2. CtponruHa H.P. [IpakTukym 1o Kypcy "HucieHHble MeTozb!": UncneHHOe pellieHye 3agaun Koy asis
OOBIKHOBEHHBIX IU(depeHIMaNbHbIX YPaBHEHUH M CHCTEM M 33/laul MaTeMaTH4ecKoro MoJieTMpoBaHus. — H.
Hogropog: Nspgatenscteo HHI'Y, 2021. — 72 c.

Ipaktukym Ne2 (Ha pecypce e-learning.unn.ru ITpaktukym no mogyasm 4-7). Komruiekr 3aganuil no Temam 3-5
«YpaBHeHHe TeIuIoNIPOBOSHOCTH KaK MOJle/IbHas 3a/jaua JUCLUIIINHB] « UCIeHHble MeTObI» U METO[,
OanaHca», «OCHOBBI TEOPUH PA3HOCTHBIX CXeM», «UHC/IeHHOe pellieHre HeCTallMOHAPHOTO YpaBHEHUsS
TeTUIONPOBOJHOCTHY.

TekcThl 3ajaHNii ¥ BapyUaHThI Ha pecypce:

1. Ctporruna H.P., Bapkanos K.A. "Uucnernsie meTofsl" — OceHb (cemecTp 5) 711 OCBOEHUS AUCIATUTAHEI

"UuceHHble MeTogbl", ceMecTphl 5-6. URL: https://e-learning.unn.ru/course/view.php?id=2135 — Bxop
TpebyeT aBTOpU3aLIVH.

Ipaktukym Ne3 (Ha pecypce e-learning.unn.ru ITpaktukym no mogynsm 8-9). Komrnekr 3aganuii o Teme 6
«HucneHHoe pelenue 3agauu [Tupuxiie /s ypasHeHus IlyaccoHa Ha OCHOBe pasHOCTHBIX CXeM U
WTEPALIOHHBIX MEeTO/IOB JIMHEHHOMW anreOphi».

TekCThl 3ajaHKI U BapyUaHTh] Ha pecypcax

1. Ctponruna H.P., Bapkanos K.A. "Uucnennsie metofsl" — OceHb (cemecTp 5) [71s1 OCBOHUS AUCLIATUTAHEI
"UucnieHHble MeToAbI", cemecTpbl 5-6. URL: https:/e-learning.unn.ru/course/view.php?id=2135 — Bxof,
TpeOyeT aBTOpU3al[HH.

2. Ctponruna H.P., bapkanos K.A. TIpaktukym no Kypcy "Hucienssle metogsl": [IpumMeHeHne uTepaLiiOHHbIX
MeTO/|0B pellleHus pa3HOCTHBIX CXeM Ha IpumMepe 3afauu Jupuxiie as ypasHenus [lyaccona. — H.Hosropog:
N3parensctBo HHI'Y, 2021. - 48 c.

B TekcTe peleHus JO/DKHBI ObITh OTPa’keHbI: TIOCTaHOBKA 3a/lauH, LIeJIb U 33/laua BHIUMC/IEHUH, TPUMeHsIeMbIi
METO/, 1 ero CBOICTBA, X0/ pellieH!sl, UTOTOBbII 1 [IPOMEXXYTOUHble pe3y/bTaThl (KOHTPOJIbHbIE TOUKH); aHa/IU3
TIOTPELIHOCTH U OTBET Ha JIpyrye BOIPOCHI 3a/jaHNsl; CePBUC (MHCTPYMEHT) NPOBeJIeHHBIX BBIUMC/IEHUH.

CemecTp 6
CTyJieHT B paMax CaMOCTOSITeJTbHOM paboThI BLIMOJHSET 3a/1aHus [IpakTHKyMa, BK/TIOUAOIIEro:

Ipaktukym Ned (Ha pecypce e-learning.unn.ru ITpaktukym no mogymto 11). ITpaktrkym no Teme 7
«YucieHHbIe METO/IbI TMHEHHOU anreGphi».

TekcTel 3aaHN ¥ BapHaHThI Ha pecypcax:

1. Crponruna H.P., BapkanoB K.A. "UucneHHbie MeToibl" — BecHa-1 (cemecTp 6) [71s1 0CBOEHUS AUCITUTIMHbI
"UucneHHble MeTogbl", cemecTpbl 5-6. URL: https://e-learning.unn.ru/course/view.php?id=815 — Bxog Tpebyet
aBTOpHU3aLUU.

2. CrponruHa H.P., bapkanos K.A. [IpakTukyMm 1o Kypcy "UncnenHsle MeTozsl'": IIprMeHeHNe UTepaljiOHHBIX
MeTO/IOB pellleHHs pa3HOCTHBIX CXeM Ha npumepe 3ajauu Jupuxiie a1 ypasHenus Ilyaccona. — H.Hosropog;:
NzpatensctBo HHI'Y, 2021. - 48 c.
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INpaxkTukym Ne5 (Ha pecypce e-learning.unn.ru [1pakTukym o mozymto 12). KommnekT 3aganuii o Temawm 6, 8
«OCHOBBI TEOPUW UHTEPTIOJISILIVN: CIIIAMH-UHTEPTIONSLIVS, MHTePIIO/ISIUS TOJIMHOMaMH, UACTIeHHOe
IuddepeHLIMPOBaHYe, YMC/IEHHOe HHTEeTPUPOBaHUE»

TekcThl 3afjaHUii U BapyUaHThI Ha pecypce:

1. Crponruna H.P., bapkanoB K.A. "UucneHHsie MeTobl" — BecHa-1 (cemecTp 6) [/151 OCBOEHUS AUCLIUIIMHBI
"YucneHHble MeTobl", ceMecTphl 5-6. URL: https://e-learning.unn.ru/course/view.php?id=815 — Bxox Tpebyet
aBTOpU3aLUU.

Ipaktukym Ne6 (Ha pecypce e-learning.unn.ru ITpaktukym no mogymto 14). Komriekt 3aganmii o Teme 9
«YuceHHbIe MeTO/Ibl, OCHOBaHHbBIE Ha PellleHHH 3a/jau ONTUMU3ALMK» (OThbICKaHWe HaWIyYILINX NPUOIKeHUH
B (DYHKIIMOHA/TBHBIX MMPOCTPAHCTBAaX U dKCIIepUMeHTanbHasi 00paboTKa JAHHBIX, PellleHre KpaeBbIX 3a/au
BapUallMOHHO-TIPOEKIIMOHHBIMY METOAAMH U JIp.).

TekCTel 3a/jaHNI ¥ BApHUaHThI Ha pecypce:

1. Crponruna H.P., BapkanoB K.A. "UucneHHsie MeTo k1" — BecHa-1 (cemecTp 6) J/151 0CBOEHUS AUCLIUTIMHBI

"YucnieHHbIe MeTO/IBI", cemecTphl 5-6. URL: https://e-learning.unn.ru/course/view.php?id=815 — Bxop Tpebyet
aBTOPU3AL[UH.

B TekcTte penieHrs 40/>KHBI OBIT OTpa’keHbI: [TI0OCTAaHOBKA 3a/ja4H, Lie/Ib 1 3d/iadd BI:I‘-IHC]I@HI/IFI, HpI/IMEHHEMLII\/‘I

METOZ, ¥ ero CBOMCTBA, X0/ pPellieHHsI, UTOTOBbII U IIPOMEXKYTOUHbIE pe3y/bTaThl (KOHTPOJIbHBIE TOUKH); aHaIU3
TIOTPELIHOCTH U OTBET Ha JIpyrue BOIMPOCHI 3a/laHtst; CePBUC (MHCTPYMEHT) MPOBeieHHbIX BbIUMC/IeHUH.

Kputepumu onjennBaHus (oneHOUHoOe cpeACcTBO - [IpakTHUeckoe 3ajaHue)

OueHka Kputepun oLieHuBaHus

3a/iaHus BBITIO/THEHBI BEPHO, BO3MOJKHBI He3HaUWTe IbHbIe (HerpyOble) OmnOKH, KOHTPOJIbHBIE

3a4TeHO o o

TOYKH BBIUKMC/I€HHUU 00/I>KHBI OBITH 0003HAUCHEI U MpOUJAEHbI 6e3 prGBIX OIIIMOOK.

3aﬂaHI/IH He BBITIO/THEHBI WJIX BBITIOJIHEHBI B CYII€CTBEHHO HEITO/THOM O6’bEMe, KOHTPOJIbHbIE TOYKH
He o

BBIUMC/IEHUH He 0003HaueHbl UIH AOIYyILEHbI FPY6LIQ OLLIMOKY U pa60Ta Haj omnbKamMu He
3da4TeHO

MpoBe/ieHa.

5.1.4 TunoBble 3afaHusi (oneHouHoe cpejcTBO - IIpoekT) s oLeHKHM c(opMHUPOBaHHOCTH
kovmerennuu OITK-1:

Cemectp 5
TemaTuKa IPOeKTOB

UucneHHoe perieHye 3ajaun Kou 7151 06bIKHOBeHHOTO uddepeHIIanb-HOr0 ypaBHEHHUs 1 3a/jauut
MaTeMaTU4YeCKOro MO/ie/IMpPOBaHuUs

YucsieHHOe peliieHre 3aaur Kot fjisi cicTeMbl 0OBIKHOBEHHBIX U epeHIMaTbHBIX YPaBHEHUH U 3a/1auu
MaTeMaTU4YeCKOro Mo/ie/IMpOBaHuUsl

YucneHHoe perieHue 3aaui Koimm fi71st )KeCTKOM crcTeMbl 0OBIKHOBEHHBIX TU((epeHIMaNbHbIX YpaBHeHUH
UncnieHHOe pellieHre 3a/aur Kol /11 HeCcTalOHApPHOIO YpaBHEeHMs! TeIVIONIPOBOSHOCTH (C yUeToM
IPaHUYHBIX YCI0BHUH MO TPOCTPaHCTBEHHOM IepeMeHHOM)

(3apanus pa3muuaroTcss HabopoM MoZeNbHBIX 3a/1ad, PO/IOM TPAHUYHBIX YC/IOBUMA, KOMIUIEKTOM UHC/IEHHBIX
METO/I0B U TUIIOM Pa3HOCTHBIX CXeM)


https://e-learning.unn.ru/course/view.php?id=815
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TeKcThbl 3afjaHKit U BapUAHTHI, a TAaK)Ke MeTOAUUeCKUe yKa3aHUs Ha pecypcax:

1. Ctponruna H.P. Ilpaktukym no Kypcy "UucneHHsle MeTozbl': UncaeHHOe pelieHue 3afaun Komm gyis
00BIKHOBEHHBIX H(depeHIMaNbHBIX YPaBHEHUHM U CUCTEM U 3a/laul MaTeMaTHUeCKOT0 Mo/ieTMpoBadus. — H.
Hogropoa: Mspgarenscteo HHI'Y, 2021. — 72 c.

2. CtponruHa H.P., Bapkanos K.A. "HucneHHble MeToAbl" — OceHb (ceMecTp 5) /i OCBOEHUST AUCLIUTLTUHBI
"UuceHHble MeTofbl", ceMecTphl 5-6. URL: https://e-learning.unn.ru/course/view.php?id=2135 — Bxop
TpebyeT aBTOpU3aLvH.

Cemectp 6
TemaTuKa IpOEKTOB

YucneHHoe perieHue 3a1aun [lupurxiie s ypaBHeHus [TyaccoHa Ha OCHOBe TIPSIMBIX U UT€PAIfUOHHBIX METO/[OB
NMHENHOM anrebphl: aHA/INM3 ¥ ONTUMM3ALIYS CXOJUMOCTH

Mertogpr:

— MeTo/l BepXHel peakcaluu,

— MeTO/, COTIPSDKeHHBIX TPaJIueHTOB,

— MeTO/i MUHUMAJIbHBIX HEBSI30K,

— MeTOoJ, IPOCTOM uTepaluu

— METO/I IPOCTHIX UTEPALIUH C ONITUMAaTbHBIM HAOOPOM MapaMeTpoB

— MeTO/[, JUCKPETHOTO Tipeobpa3oBadust Dypre

— KOMOWHUPOBAHHBINA METO/] TUCKPETHOTO Npeobpa3oBanust Oypbe U MPOTOHKH

— TI0TIePEMEHHO-TPEYTO/IbHLIA METO/, U AIP.

(3apanvs pa3MuaroTcs HabopoM MoZeNbHBIX 3a/la4, TeOMeTPHUUeCKoN KoHGUTypalyeli 00/1acTy, pa3MepHOCTBIO
MPOCTPAHCTRBA, TIPUMEHSIeEMbIM METOJOM)

TekcThl 3afjaHNii ¥ BapyaHThI, @ TakK)ke MeToJuUeCcKHe yKa3aHUs Ha pecypcax:

1. Ctponruna H.P., bapkanos K.A. Ilpaktukym no Kypcy "UucneHnsle metozs!'": [IpriMeHeHne UTepaliOHHbIX
MeTO/IOB pellleHHs pa3HOCTHBIX CXeM Ha rpumepe 3ajauu Jupuxiie a1 ypasHeHus Ilyaccona. — H.Hosropog;:
NzpatensctBo HHI'Y, 2021. - 48 c.

2. CtponruHa H.P., Bapkanos K.A. "HucneHHsle MeToAbl" — BecHa-1 (cemecTp 6) [/ 0CBOEHUS JUCLUTIIUHBI
"YucneHHble MeTobl", ceMecTphl 5-6. URL: https://e-learning.unn.ru/course/view.php?id=815 — Bxox Tpebyet
aBTOpU3aLUHU.

Kputepuu onjeHnBaHus (0LleHOYHOe cpeACcTBO - IIpoeKT)

Onenka KpuTtepuu orjeHMBaHs

3a/laHUs BBITIOSTHEHBI BEPHO B IMOJIHOM W/IH [JOCTaTOUHOM 00beMe, BO3MOXKHbI He3HAUUTEe IbHbIe
(Herpy0bie) olMOKH, KOHTPOJIbHBIE TOUKH BLIUMC/IEHUH I0/DKHBI OBITh MTPOM/IeHBI BEPHO,

3a4TeHO o
BBIYUC/IMTE/IBHBIM 3KCIIEPUMEHT OPIaHW30BaAH BEPHO, MPOBeAEeH, JOKYMEHTHUPOBAH, BBIBO/IbI
Cq)OpMyJ'II/IPOBaH]:I. MaremaTHuecKas MO/JieJib 1 BBLIUMC/IATE/IbHBIN AJITOPUTM 000CHOBAHEI.
3{:1,Z[E:1HI/I$[ He BBITIO/IHEHBI WJIA BBITIOJIHEHBI B CYIL[€eCTBEHHO HEII0/THOM OGBEME, WX OOMYyIeHbI
He FPY6LIG OLIOKK U pa60Ta Han ommbKaMu He nposeieHa. BrruncivrenbHBIN JKCIIEPHUMEHT He

3a4TeHO TIPOBE/IeH WU TIPH ero OpraHu3allii U TIoZiBe/IeHUH UTOTOB J0TYIIIeHbI CYIleCTBeHHbIE OIITMOKH.
MaremaTuueckasi MOZIe/Tb MW BIYMC/TUTE/TbHBIN aJITOPUTM He 000CHOBAHBI.
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5.1.5 TumnoBble 3ajaHus (oueHouHoe cpeacTtBo - ColecefoBaHue) /i  OLIEHKH
copmupoBanHocTu KomnereHuu OITK-1:

CemecTp 6
KoHumposnbHble sonpocbl k cobecedosaHuio no Teme 6

Kyb6uueckuii crijiaiid, ero KaHOHUYeCKHH BUJ] M CBOMCTBA. 3a/jaua KyOUUuecKou CIIaiiH-UHTEPIOJSILIAN, BUAbI
rpaHUYHBIX YCIOBUM. Teopema o CyITieCTBOBaHUH, eTMHCTBEHHOCTU U CII0CO0e MOCTPOeHuUst
VMHTEPIOJISLMOHHOT0 KyOMUYecKoro CrijiaiiHa ¢ rpaHUYHBIMU YC/IOBUSIMU Ha BTOPYIO MPOM3BOJHYIO (C
JloKasaTenbCcTBOM). dusnueckasi Mojesnb cruiaiiHa. CXoUMOCTB TIpoliecca CrlalfH-UHTePIIoNSLWY. 3HaTh:
XapakTep pe3y/bTaTOB O CKOPOCTH CXOJUMOCTH, ONTUMa/IbHble CBOKMCTBA CIIJIAMHOB. VIMeTh IipeficTaB/eHue O
CrulaiiHaX, TapaHTHUPYIOLIUX BbICOKYH0 CKOPOCTb CXOAMMOCTH; O MOJIMHOMUABHBIX CIlIaliHaX U AedekTte
CTutaiiHa; 0 IpUMeHeHUU JIOKaIbHBIX 1 allpPOKCUMUPYIOIUX CIIIAiHOB.

KoHumposnbHble 6onpocbl K cobecedogaHuto no Teme 7

HopMmbl BeKTOPOB U MaTpHL], COT/IaCcOBaHHbIe U TIOAUMHeHHble HOpMbL. CoOCTBEeHHbIe UKC/ia, MX CBOWCTBA U
orjeHKa. CrieKTpasbHBIN paJinyC, OrleHKa HOpMbI MaTpuiibl. Hopma o6paTHOl MaTpuiibl. CUMMeTpUYHbBIE U
CHMMeTpHYHbIe [10JI0KUTEe/bHO OMpe/ie/ieHHble MaTPUL{bl, KX CBOMCTBAa M HOPMbL. U110 00yC/I0B/IEHHOCTH, €ro
BivsiHMe Ha cBoiicTBa CJIAY. IIpumepsl roxoi 00ycioBieHHOCTH. VIMeTh Mpe/icTaB/ieHHe U TPUMEHSITh:
MexaHW3M BMSHHSA 00yC/IOB/IEHHOCTH Ha MOrpeiHocTs peiitenus CJIAY. Hopmanu3zaiust. CKOpoCTh
CX0AMMOCTH. Ipe3eHTas MOZle/IbHBIX 3a/a4.

MeTog nipocToii uTepanuu. Teopembl 00 YC/IOBUSIX CXOIUMOCTH U OL[eHKaX CXOAWMOCTH. BbIOOD onTUMambHOTo
rapaMeTpa, ONTHMasIbHasi OLleHKa CXOAUMOCTU. BisiHue urciia 00yCc/10B/IeHHOCTH Ha CXOAUMOCTb MeTOZa.
PacueT mapameTpa MeTO/ia Ha OCHOBe OL|eHOK COOCTBEHHBIX UKCeJI, ONTHMaJIbHBIN BEIOOD MapaMeTpa U OLleHKa
TOTPELIHOCTH MeTo/a

MeTo/ MUHUMA/IbHBIX HeBsI30K. TeopeMbl 0 BbIOOpe rapaMeTpa, CXOAUMOCTH MeTO/a U OL{eHKe TTOTPeIHOCTH
Ha OCHOBe COOCTBEHHBIX UMCesT UM UX OLeHOK

Metop c uebbliieBcKM HabopoM rapameTpoB. Bbibop napamMeTpoB Ha OCHOBe COOCTBEHHBIX UMCeN MU UX
orjeHoK. Crioco6 mprMeHeHHst MeTo/ia. TeopeMbl 00 ONTUMAaJBHBIX CBOHCTBAX, OLIEHKAX MOTPEITHOCTH U
cxogumocTu Metoza. [IpymMep 3aziaun 0 MOCTPOEHKH MTOJIMHOMA, HauMeHee YKJIOHSIIoIIerocs oT HyJisi. [Ipumep
TIOCTPOEHHS MeTo/ia

Mertog conpsikeHHbIX rpagueHToB. CBegenure pemeHus CJIAY K pelieHHIO 3a/jaud ONTUMH3ALWHN.
CorpsbkeHHbIe HaTIpaB/ieHUs U UX cBoiicTBa. CBefieHne k-MepHoii (MHOrOMepHOI) 3aZiaur ONTUMM3al[iU K
pelieHuI0 k 0/[HOMEPHBIX ONTUMH3ALIMOHHBIX 337au. OmrcaHye MeTo/la COTIPSPKeHHBIX rpafueHToB. OCHOBHBIE
CBOMCTBa MeTOoZa.

KoHmposbHble 8onpocbl k cobecedosaHuto no Teme 8

VIHTepHONALMOHHBIN MTOJTMHOM, TEOPEeMa O €ro CYIeCTBOBaHWU, eJUHCTBEHHOCTH M CIIOCo0e 3armucu B popme
JlarpaniKa (c moKa3atenbCTBOM). IHTepmoisiius U SKCTpano/isiusi. TeopemMa 0 MOTpeIHOCTA UHTePIIOJSALIH (C
Joka3zarenbCcTBoM). CBOMCTBA JIMHEHHON MHTEPIIONSILINY (C JoKa3aTenbCTBOM). BeiuucurenbHas v ob1as
TOTPeITHOCTb UHTEPHOSALMH. AHa/Ii3 MOrPelHoCTel Ha oTpe3ke. TeopeMbl 0 CXOAUMOCTH
WHTEPIOJIAIMOHHOTO Tporjecca (6e3 moka3arensCTia). [IprMephbl MPUMEeHEeHHsT HHTEPIIOSIIH.



Cr1ocob rmocTpoeHust pa3HOCTHBIX OTIEpaTOPOB, TIOrPEIITHOCTE OIepaTopa, MOpsAJ0K, TOUHOCTD U IMOPSI0K
MOTPEITHOCTH OTIepaTopa, CXOUMOCTh OTiepaTopa K 3HaUeHU0 MPOU3BO/THOM, BRIUMC/IUTE/TBHAS U 00ITast
MOTpenTHoCTh AuddepeHIMPOBaHYS, BEIUMC/IUTE/IbHAS HEYCTOWUMBOCTh Y ONITUMA/IBHBIN 1Iar YMC/IEHHOTO
nuddepeniipoBanus. IIpriMepsbl pa3HOCTHBLIX OTIEpaTOPOB U X CBOMCTBA

KBazipatypHsie (opMyIibl HHTEPIOJISLIMOHHOTO TUTIA, 00K CrIocob TMosTyUYeHus], TIOPsi/I0K, TOUHOCTD, TOPSIZIOK
TIOTPELIHOCTH, BU/IbI TTOrpelitHoCTH. Borpock! K 5k3ameHy: @opmysisl HetoToHa-KoTeca, mprumepsl. @opmyiia
CumMricoHa, Mo/HbIN aHanm3 norpemHocTd. CoctaBHasi hopmysia CUMIICOHA, TIOJIHBIM aHa/IN3 TTOTPeITHOCTH.
WHTerpupoBaHye C 3aflaHHON TOUHOCTEIO. OLieHKa TOrPeIrHOCTH YUCIeHHOTO MHTerPUPOBaHMUS T10 TIPaBUITY

Pynre. [Tpumenstsb: MeTo[, afaniTUBHON KBaApaTyphl. UMeTh nipeicTaBieHue: KBazpaTypHbie (GopMy /bl
HauBbIcIIel TouHocTH (I"aycca)

Kpurepuu ouenuBanus (oreHouHoe cpecTBo - CobecefoBaHme)

OrieHka

Kpurepuu onieHuBaHus

3a4TeHO

BOHPOCLI OTBeUeHbI B COOTBETCTBHH C nporpaMMoﬁ MNoATrOTOBKH B ITOJIHOM obweme b0 B

JIOMyCTUMOM 00beMe. YMeHre 000CHOBaTh MaTEMaTUUECKYIO MOZE/b Y BBIUUCTATE/TLHBIN
aJITOPUTM TOATBEP)K/IEHO B ITOJTHOM 00beMe b0 B 10MyCTUMOM 00beMe. BO3MOXKHBI OT/ie/TbHBIE

HeJoueThbl, HeCYyILleCTBEHHbIE U/IU HBFPY6LIB ommbku. Pabora Hang OLIMOKaMHU mpoBe/ieHda.

He
3aUTeHO

Boripockl B COOTBETCTBHH C ITPOTPaMMOM TIOATOTOBKH He OTBeueHbl. YMeHre 000CHOBaTh

MaTeMaTH4YeCKYr0 MOJeJ/Ib 1 BBLIUMC/IATE/IbHBIN AJ/ITOPUTM He IIOATBEP>KAEHO. Ectb FPYG])IE

ommbku, pabora Haz oMOKaMu He TipoBefieHa. OTCYTCTBYE 3HAHUH TeOPeTUUYeCKOro MaTepuara,

HEeBO3MO>XHOCTb CCl)OpMI/IpOBaTB OLIEHKY B CWJIy OTKd3d o6yqa}omeroc51 OT OTBeTa.

5.2. OnucaHue MIKaJI OIeHUBaHUA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE ITPH MPOMeXyTOYHOMH

aTTecTanuu

IIIkasa oueHMBaHUA C()OPMHUPOBAHHOCTH KOMIIETEeHI[UI

Yposen
b
chopmu Hey/0BJIETBOP | Y/JOBJIETBO OYeHb
I/10X0 XOpOILI0 OTJIHYHO NPeBOCX0/{HO
POBaHH HUTEe/IbHO PHTe/IbHO X0poIIo
ocTH
KOMIIeT
eHIUKH
(uHANK
aropa
AOCTHIK He 3a4YTeHO0 3auTeHo
eHust
KOMIIET
eHIMi)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
o N 3HaHMi B
3HaHUH MuHuManbH | 3HaHUH B obBeMe YpoBeHb
TEOpPeTHYECKOro 0 obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. N JIONyCTAMBI | COOTBETCTBY obbeme, .
3HAHWH HIDKE o 0IL[EM 3HAHUH B
HeB03MO>XXHOCTb i ypoBeHb I0IL[EM COOTBETCTB
MUHHUMa/bHBIX o rporpamme obbeme,
3HaHUS | OL|EHHUTH MOJIHOTY . 3HAHWH. rporpamme ylolem
N TpeboBaHMIA. TIO/IrOTOBKH TIPEBBIILIAOLLE
3HaHUN [JomnyiieHo | MOATOTOBKU nporpamMme
Nmenmu mMecto . Jony1ieHo M IIPOrpamMmy
BCJIe/ICTBHE MHOT0 . [ony1rieHo TMO/ITOTOBK
rpyOble OIUOKH HECKOJIbKO TO/JTOTOBKH.
OTKaza HerpyObIX HECKOJIbKO u. Oumbok
HecyILecTBe
obyuatorjerocs ot omrbok HerpyObIx HHEIX HeT.
oTBeTa omb0ok
OIMb0K




IIpogemoHc
TPUPOBAHBI
[TpomemoHc PHp
[IpogemoHc | Bce
IIposeMoOHC | TpUpOBaHbI
TPUPOBaHbI | OCHOBHbBIE
TPUpOBaHbl | BCe
BCE YMeHHUsl. TIpomeMoHCTp
OCHOBHbIE OCHOBHbIE
OrcyTcTBHe OCHOBHbBIE Perriennl HPOBaHbI BCe
[Ipu pereHun YMEeHHUSL. yMeHusl.
MHUHUMaJIbHBIX yMeHusl. BCe OCHOBHbIE
. CTaH/apTHBIX Perenst Periens! Bce
YMeHUM. PerieHbl Bce | OCHOBHbIE yMeHwUsl.
3a7iau He THUTIOBBIE OCHOBHBIE
HeBo3moxHOCTh OCHOBHbIE 3a/lauu C PeiieHsl Bce
TPOAIEMOHCTPHP | 3a/lau C 3a7laun C
OLIeHUTb Ha/THuHe 3a/jauu. OT/Ie/IbHBIM | OCHOBHBIE
Ymenus N OBaHBI HerpyobIMH | HerpyObIMU
YMeHUH BbInosHEHbI | U 3a/IaUH.
OCHOBHbBIE omubKaMu. | OIIMOKaMMU.
BC/Ie[ICTBHE BCe 33/laHWs | Hecyl[ecTB | BrIMoIHeHbI
yMmeHus. Vimeny | BeinonHeHsl | BbinonHeHbl
OTKasza B TIOJTHOM €HHBIMU BCe 3a/laHVs, B
MecTOo rpy0Oble BCe BCe 3a/jaHust
obyyatorjerocsi ot obbeMe, HO | HeJjoueTaM | TOJHOM
OLIMOKH 3a/laHUs], HO | B ITOJIHOM
oTBeTa HEKOTOpble H, obbeme 6e3
He B obneme, HO
d BBITIO/THEH HeJI0UeToB
TIOJTHOM HEKOTOpbIe
HeJoueTaMy | bl BCe
obbeme C
3a/laHUSA B
HeloueTaMHu
TIOJTHOM
obbeme
Nmeetcs
OtcyTcTBUE [IpogemoHc IIpogemoHc
MHHUMaJIbH IIpozsemoHC
6a30BBIX [Ipu pereHun . TPUPOBaHBI TPUPOBaHbI
bIii Habop TPUPOBaHbI IIpomemMoHCTp
HaBBIKOB. CTaHZAPTHBIX 6a3oBbie HaBBIKA
HaBBLIKOB 6a30BbIe HpOBaH
HeB03MO>KHOCTD 3ajiau He HaBBIKU TIPA pu .
st HaBBIKU TIPU TBOpUECKU
OIIEHUTh HAJIMUKE | TIPOJIEMOHCTPUD pelieHun peleHu|
HaBbIiku pelLieHust pelLleHnn MOAX0[ K
HaBBLIKOB OBaHbI 6a30BBIE CTaH/,ApTHEI HecTaH/apT
CTaHJAPTHBI CTaHZAPTHEI pelLleHHI0
BCJIE/ICTBHE HaBbIKU. VIMenu X 3a/ia4 C HBIX 3afiau
X 3a7au C X 3azau 6e3 HeCTaH/IapTHBI
OTKaza MecTOo rpy0Oble HEKOTOPbIM 6e3
HEKOTOPBIM ommboK U X 3a7au
obyuarorierocsi OT | OIIUOKK u OLIMOOK U
u HeJJ0ueToB
OTBeTa HeJoueTaMu HeZI0UeTOB
HeZloueTaMu
IITkana oneHMBaHUA [IPU IPOMEKYTOUHOHN aTTeCTaliiu
OueHka YpoBeHBb NOJrOTOBKH
NPeBOCX0/{HO Bce KommereHIMM (YacTW KOMITeTeHLMM), Ha (OpPMHpOBaHHe KOTOPBIX HarpaBieHa
MUCLIMIUIMHA, COPMHPOBAaHBI Ha YpPOBHE HE HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHUPOBaHbI
3HaHWs, YMEHUs, BJAJIeHUs 10 COOTBETCTBYIOIIMM KOMIIETEHI[USIM Ha YypPOBHE BHIIIe
TpeyCMOTPEHHOTO TIPOrpaMMOoit
OT/IMYHO Bce xommeTeHIMH (YacTM KOMIleTeHIMM), Ha (OpMUpOBaHME KOTODbIX HarlpaBjeHa
MUCIUTUIAHA, COPMHUPOBAHBI Ha YPOBHE HE HIDKE «OTTMYHO».
3auTeHo 04YeHb XOPOIIIo Bce xkommeTeHIMM (YacTd KOMIIETEHIM), Ha (OPMHUpOBaHHWEe KOTOPLIX HarlpaBjeHa
IUCLMIUIMHA, COPMHUPOBAHBI HA YPOBHE He HIDKE «O0UYeHb XOPOLIO»
XOpOI1110 Bce xommeTeHIMHM (YacTH KOMIlEeTeHIMH), Ha (OpMUpOBaHME KOTODbIX HarlpaBjeHa
MUCIUTUTAHA, COPMHUPOBAHBI HA YPOBHE He HIDKE «XOPOIIIO».
yaoBjeTBopuTenb | Bce komreTeHIMM (YacTd KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPbIX HarlpaBjeHa
HO JUCLITUIAHA, C)OPMHPOBaHLI HAa YPOBHE He HIDKE «Y/|OBI€TBOPUTEILHO», IIPYU 3TOM XOTS OBI
0/IHa KOMITeTeHLUsI CPOPMUPOBAHA Ha YPOBHE «Y/IOBJIETBOPUTETHEHO»
HeyaoBierBopuTe | XO0Ts Obl OfHA KOMITETeHIMsi CQOPMHUPOBaHA Ha YPOBHE «HEY/IOB/IETBOPUTEILHOY.
JILHO
He 3aUTeHO
JI0X0 XoTs ObI 0[JHAa KOMITETeHI[Hst CHOPMUPOBAHA HA YPOBHE «IL/IOX0»




5.3 Tumnopblie KOHTPOJ/IbHbIE€ 3dadHHA HWJ/IH HHbIE€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH
pe3y/ibTdaTOB Oﬁylle}[l/lﬂ Ha l'lpOMe)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (oleHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) 1A OLEHKH
copmupoBanHocTu KomnereHiuu OTTK-1

Cemecmp 5
KonmponbHble sonpocbt K 3auemy no Teme 1

ITocranoBKa 3asaur Kol /11 0ObIKHOBEHHBIX v dhepeHIManbHbIX YpaBHEHUH U cucTteM. VICTHHHAsS U
uyncsieHHas Tpaekropud. Illar metoza v war uHTerpupoBanus. CueT ¢ BBIXO/0M Ha IpaHULly, CUeT Ha
YCTaHOBJIEHWE U IPyTrHe KpUTePUM OCTaHOBKHU cyeTa. OHOLIaroBble ¥ MHOrOLIaroBele MeToAbl. [IprMepsl
SIBHBIX OZIHOIIIArOBBIX METO/IOB, UX KAaHOHHUECKast 3armuch. Meto/ PyHre-KyTTa 4-ro nopszka. I'nobanbHas u
JIOKaJTbHasi MOrpelHoCTb MeTofa. [1ops0K MasoCTH JI0Ka/IbHOW MOTPeILHOCTH U NMopsAoK MeToa. KoHTposb
JIOKaJIbHOM TIOTPEIITHOCTH 3a CUeT ABOMHOTO CueTa C TI0JIOBUHHBIM I1aroM. ba3oBasi cxema cueTta, cyeT €
KODPEeKTHPOBKOI 3HaueHui1. KOHTpoJb T0KaabHOM MOTPEeIIHOCTH 3a CYeT METO/0B Pa3HbIX MOPALKOB. MeTof,
Pynre-KyTta-Mepcona. TTopsifiok MeTo/ia ¥ TIOPSZIOK MasioCcTH ryiobansHoi norpeiitHocTy. TToBeeHme
r/100a7IbHOM MOTPeIHOCTH Ha yUacTKaX YMC/IeHHOM TpaeKTopruu. MeToipl pelieHus 3agaun Korm f1s1 cucrem
OJY. AHanm3 MasoCTH JIOKa/IbHOM MOTPEITHOCTH U TTopsiika MeTo1oB. OG0CHOBaHKEe KOHTPOJIS TTOTPEITHOCTH
3a CUEeT JIBOMHOTO CUETa C MOJIOBUHHBIM I11aroM. CBOWCTBA XKECTKUX CHCTEM OOLIKHOBEHHBIX
muddepeHLanbHBEIX ypaBHeHu. [Ipumep >kectkoit cuctemsr OY.

KonmposnbHble sonpocbt k 3auemy no Temam 2-4

Ipsmble u umepayuoHHbie MemoOdbl pewenusi CJIAY. 3anuck CJ/IAY ¢ mpexduazoHanbHoli mampuyeti. Bbigoo
¢opmyn memooa npozoHku. Teopembl 0 npumMeHeHUU Memood. BbiuucaumenbHas ycmotiuueocms U OyeHKa
mpyooemkocmu memoda. IIpumepbl npumeHeHUss Memoda: cniaaliH-uHmepnoaayusi, kpaesblte 3adauu 011 O/,
ypasHeHue menaonposooHocmu. Llukauueckas npoeoHka*. MampuuHas npoeouka*. IlapannenbHas peanusayust
NPO2OHKU™.

MoodenbHas 3adaua I ¢ paspbigHbiMu Ko3gguyueHmamu: 3anuwiume 3a0ayy U ykaxcume mun 3aoauul.
Ykasicume epaHuuHble ycnosus. [TocmpoeHue 00HOPOOHOL KOHCep8amugHoLli pa3HOCMHOL cXeMbl MemoooM
6anaHca (UHmezpanbHO-UHMEPNOAAYUOHHbIL Memood). ITposepka KoppekmHocmu cxembl. Bapuanmbi pacuema
K03 uyueHmos KoHCep8amueHol pazHOCMHOU cxembl (NpuUMeHeHuUe (pOpMy/ UUCAEHHO20 UHMe2PUPOBAHUSL)

MoodenbHas 3adaua II 01 dokazamenbcmea cxoOuMocmu: 3anuiuume 3a0ayy U ykaxcume mun 3aoauul.
Ykaoicume 8uObl 2pAHUYHBIX YCA08ULL. 3anuwiume pasHOCMHyto cxemy. IToHssmus no2pewHocmu cxembl U
cxooumocmu. PazHocmHblil onepamop, IOHATHE ¥ aHA/IW3 NMOTPelIHOCTH PAa3HOCTHOI'0

oneparopa. ITorpemHocTs annpokcumManuu (A1 cxeMbl). Ces13b N02peliHOCMU CXeMbl U N02petHoCmu
annpokcumayuu. OyeHka nozpewHocmu annpokcumayuu. JloKa3aTeabCTBO YCTOMUMBOCTH U CXOAMMOCTH.
Ananu3z obujeli noepewiHocmu.

MoodenbHas 3adaua VII (ypagHeHue menionpogodHocmu). 3anuwiume HeCmMayuoHApHyto 3adauy. Ykaxcume
HauaabHble U 2paHUYHble YCA08US. ANNPOKCUMAYUs UdCMHbIX NPOU380OHbBIX PA3HOCMHbIMU ONepamopamul.
CxeMbl 518HAS1, HESIBHAS, HESIBHASL C 8eCOM. ANNpoKcuMayusi 3a0avu pazHOCMHOU CXeMol, yCmoluueocmb,
€X00UMOCMb, NOPSIOOK cxooumocmu. CxoO0umMocmb abCcoMOMHAsA U ycaoeHass. Memoobl peleHust CxeMm.



MoodenbHas 3a0aua 015 oyeHKU ebluucaumesnbHoli nozpewHocmu. Crnoco0bl 3aJjaHisl IPaHUYHBIX
yciaoBui. [Ipumep annpokcumayuu 2paHuydHbix yCcao8ull. Annpokcumayusi 2paHuyHbIX yCa08uli Memooom
6anarca. TIpumep omcymcmeus cxooumocmu. ITpumep cxoosaujelics HeOOHOPOOHOUI CXeMbl.

Kputepuu onjeHuBaHus (0LleHOUHOe CpeCTBO - KOHTpo/IbHbIE BOIIPOCHI)

Ouenka Kpurepuu onieHnBaHus

BOHPOCBI OTBeUeHbI B COOTBETCTBHH C HpOFpaMMOﬁ IMNoATrOTOBKH B ITOJIHOM o06neme b0 B
AOMMyCTUMOM obneme. YmeHure 060CHOBATh MaTeMaTU4YeCKYIO MOZJeJIb U BBIUMC/IATE/TLHBINA

3aUTeHO
a/ITOPUTM TOATBEPK/IEHO B ITOJTHOM 00beMe 160 AonmyCcTUMOM 00beMe. BO3MOKHBI OT/je/TbHbIe
He/IoueThl, HeCyIleCTBeHHbIe UM HerpyOble oKy, PaboTa Hazi olmbKamu MpoBeieHa.
Bormpockl B COOTBETCTBHH C TIPOrPaMMOI MOATOTOBKU He OTBeUEHbI. Y MeHUe 000CHOBATh

He MaTeMaTHUYeCKyt0 MOZe/b U BEIYUC/IUTE/IbHBIN alrOpUTM He MoATBepKAeHo. EcThb rpyObie

3auTeHO OLIMOKH, paboTta Haz ommbKamMu He TipoBesieHa. OTCYTCTBHe 3HaHHI TEOPETHUECKOTO MaTepHara,
HEeBO3MO)KHOCTb C(hOPMMPOBATh OLIEHKY B CH/Ty OTKasa oOyuarolierocs ot oTBeTa.

5.3.2 TunoBble 3apaHusa (oIeHOUHOe CpeACcTBO - KoOHTpo/sibHbIE BOMPOCHI) A/ OLIEHKH
chopmupoBanHocTa KommnereHnuu OIMTK-1

KOHTPOHbeIe BOINIPOCKHI K 3K3dMEHY

1. MeToz nporoHKy. BeruncauTensHas yCTOMUMBOCTE METO/I0B
* 3anuce CJIAY ¢ TpexguaroHajibHOM MaTpULien
* BoiBoz (hopMy1 MeTO/ia TIPOrOHKU
* TeopeMbl 0 IPUMEHUMOCTH MeTO/a
* BeluncuTesbHasi yCTOMUMBOCTh
* OueHKa TPy 0eMKOCTH
* [Ipumepsl IpUMeHeHUs (3a[a4n):
**  CrIaH-UHTepIoSLus
** Kpaessle 3aauu g1 O1Y
** HecTalMOHapHOe ypaBHEeHHe TeruIONpPOBOLHOCTH

* [ukmyeckas mporoHka (*) MarpuuHasi mporoHka (*)

2. CriylaiH-UHTeproIsLUs
* Kybuueckuii CriaiiH, ero CBOMCTBa, KAHOHUUECKUH BH/
* 3a/1aua CryIaliH-UHTEPIIOJISLN, BIOOP TPAHUYHBIX yC/IOBHMA

* TeopeMa 0 CyIL[eCTBOBAHWH, eIMHCTBEHHOCTH U CIIOCOOe TIOCTPOeHNsI MHTEPIOJISLMOHHOTO
KyOuueckoro criiaiiHa

* CXOMMOCTb CIJIaMH-UHTePIOISALUH



* CMBICTT KyOMUecKux CrijlaiiHoB, cMbica EIY
3. NHTeprionanus nojivMHOMaMu

* VIHTepIIONSLIMOHHBIN TIOJTMHOM, TeopeMa O CYI[eCTBOBaHUS, e JMHCTBeHHOCTH U TIPe/ICTaB/IeHUH B
dhopme JlarpaHka

* [TorpemHOCTb MHTEPIOSLMU (IKCTPATIOJSILIUN), BBIYMC/IATETbHAsT U 0011[asi IOTPeITHOCTh, aHAJTH3
o0111eit MorpemHoCcTH (3aaua)

* TeopeMa O TIOTPEIIHOCTH UHTEPIIOJSALUU (IKCTPATIOSILIUKN)
* TeopeMbl 0 CXOAUMOCTH (OTCYTCTBUU CXOJAUMOCTH)*

* TabnuLbl pa3HOCTeN. 3anch WHTEPIOSLMOHHOTO Mo/IMHOMa B ¢popMe Hbl0TOHA U IpyTHe 3amucy.
Crioco6bl BLIYMC/IEHUS TTOTMHOMA (*)

* IHTepro/ISILIMOHHbIN TTIOIMHOM DpMUTa (*)

* IHTepronsLys TPUroHOMeTpHUUeCKUMH TOTMHOMaMH (*)

4. YucnenHoe auddepeHLiipoBaHye

* @opmyibl uncneHHoro Auddepeniupoanus (OY/l) uHTepno/ALIMOHHOTO TUMa. [Tpumep: npaBbii
Pa3HOCTHBIN OTlepaTop /il BLIYKC/IEHUS TIePBO# MPOM3BOAHOM Ha IBYXTOUEYHOM I11ab/ioHe:

** crrocob TTOCTPOeHH s, TIOTPEITHOCTb YMC/IeHHOTOo JuddhepeHITMPOBaHUS, TTOPSI0K (hOPMYJIbI,
TOYHOCTH (POPMYJIBI, TIOPSIIOK TIOTPEIIHOCTH, BEIUMC/IATE/IbHAsS U 00I11ast TOrPeIIHOCTb, aHaIN3
0OIIIeH MTOTPeITHOCTH

** onTUMabHBIN IIaT YUCIeHHOTo AuddhepeHI[MPOBaHUS
* [TocTpoeHue u aHamu3 ceovicte @YU/l Ha rpruMepax.

* [Toctpoenue ®UYJ/] MeTOZIOM MOMEHTOB (TIpUMeD)

5. MeTo/ibI peltieHHst KpaeBbIX 3a/jau: MeTo/, OanaHca

* ModenbHas 3a0aua I (cTaloHapHOe ypaBHEHHe TerIONPOBOJHOCTU C Pa3PbIBHBIMU
Ko3¢duieHTamMy, repBasi KpaeBasi 3afiaua), IOCTPOeHe Pa3HOCTHOM CXeMbl HHTerpaibHO-
VHTEPIIOJISILIMOHHBIM MeTOZIOM

* BapuaHTbl 3aricy KO3 PUIIMEHTOB CXeMbl
* O60CHOBaHME METOZIOB PeIleHHsT CXeMBI

* AHanmu3 0011eli MOTPEIHOCTH PeleHus

6. Teopus pa3HoCTHBIX cxeM. [Ipumep aHanmM3a CXOAUMOCTH.

* MooenbHas 3adaya 11 (cTaliioHapHOe YpaBHeHHe TeII0NPOBOJHOCTU C OCTOSIHHBIMU
Ko3(uLIeHTaMH, TepBasi KpaeBasi 3a/ilaya), aHaau3 MOrPeLIHOCTH, TIOTPeIlHOCTH allpOKCUMAaL|H,
NOpsiZiKa anmnpoKCUMaLyy, Mopsiika CXOAUMOCTH, YCTOMYUBOCTH CXEMBI

* Jloka3aTe/bCTBO CXOAUMOCTHU

* AHanu3 o011[el OTPeITHOCTH PeIIeHUs

7. KOHCepBaTI/IBHbIe PAa3HOCTHbIE CXEMBI



[ToHsiTHEe 0 KOHCepBaTMBHBIX Pa3HOCTHBIX CXeMax [/ pellleHrsl ypaBHeHHUH MaTeMaThuueckou (PU3uKu
* TeopeMbl 0 CXOJUMOCTU CcxeM ((hOpMyIUPOBKH)
* [IporpaMMbl (TeCTbI) /i/151 OLIEHKU BBIYUC/TUTE/IbHOM MTOTPeIIHOCTH

* TuroBast U y/yullleHHasi annpokcumaiiusi ['Y s pellieHyst TpeThel U CMelllaHHOW KpaeBbIX 3ajau™
(onTUMM3aLYs CXOAUMOCTH)

* HpI/IMepr HEKOHCEPBATHUBHLIX CX€M, OTCYTCTBUE CXOAHUMOCTH, I,I[I/IC6(:1]'IE!HC CXeMbI

8. 3agaua Jqupuxiie g5 ypaBHeHUs [TyaccoHa. Beibop v peanu3atiyisi UMCI€HHOTO PellleHust

* MooenbHas 3a0aua III (3ajaua Jupuxne qisi ypaBHeHUs [1yaccoHa), mocTpoeHue pa3HOCTHOM
CXeMbI

* 3amuch CXeMbl B MAaTPUUHOM B/, 6/I0UHasi CTPYKTypa MaTpPULIbI
* YTBep)KJieHUs1 0 CBOMCTBaX MaTPHULIbI

* YTBep)KJeHUsI 0 CBOMCTBAX CXeMblI (TIOTPeIIHOCTD U MOTPELIHOCTh arrpoKCHMallUY, ee OLIeHKa,
TIOPSIZIOK, CBSI3b ITOTPELIHOCTel), POPMYyTUPOBKA TEOPEMBI O CXOJUMOCTH

9. BBefieHre B UTepaLMOHHBIE METOAbI IMHEMHOU anreOpbl
* ITorpemHoCTh, HeBsI3Ka, TOUHOCTb METO/a Ha Liare
* Kputepuu 0CTaHOBKU MeTOJa
* OLIeHKa MOTrperHOCTH Yepe3 HeBSI3KY
* CUMMeTpUUHbIe U N0JIOKUTeTbHO-0Tpe/ie/ieHHble MaTPULIbl, UX CBOWMCTBA, MPYeM HOpMaau3aluu
* OueHKa CreKTpa MaTpULbl, TeopeMa ['epiiroprHa
* [IprMepsl UTepaLMOHHBIX METO/IOB, UX peav3aliuy, TeOpeM O CXOJUMOCTH:
** pMeTton SIkoon
** Meto/ 3etigens
** MeTOZ| BepxHell peslakcalliy, ONTUMasbHbIN lapaMeTp MeToa
10. PelieHvie MofienibHOM 3aiaur [upuxJe A/ ypaBHeHus [lyaccoHa
* ObocHOBaHMe IMPUMEHEeHHs] MeTO/I0B (3elifiesib, BEPXHSIS peJlaKkcaliys)
* Peanu3aiyss MeTOZ|0B
* OueHka norperiHocTy perenust CJIAY
* AHasmM3 CTPYKTYPhI 00I1ieid TIOrpeITHOCTY, YIIpaB/ieHre TlapaMeTpaMy cueTa
11. 3apaua dupuxisie ansa ypaBHeHus [lyaccona. [IpyHumn MakcuMmyma. AHaIu3 CXO4MMOCTH CXeMbl U
0OIIIeH MTOTPeITHOCTH

* 111a6s10H y371a, OKPECTHOCTD y3/1a, TPAHUYHbIE U BHYTPEHHUE Y37Ibl, TUITbI BHYTPEHHUX Y3/10B,
CBSI3HbIe U HEeCBSI3HbIE CeTKU

* HpI/IHL[I/IH MdKCHMYMad, OOKa3aTe/IbCTBO. CYH_[ECTBOBaHI/Ie " e IJMHCTBEHHOCTH pelIeHnA CXeMBbI

* JloKa3aTeyjbCTBO CXOAUMOCTU CXEMBI



* [TocraHoBKU MojienbHBIX 3azau (IV, V, VI) ans apyrux TrroB obacteii, 0600CHOBaHHE BO3MOKHBIX
METOZ0B peLleHus
11. YUncnieHHOe pellieHKe HeCTallMOHAPHOTO YpaBHeHUs! TeIIONPOBOJHOCTH

* MooenbHas 3adaua VII (HecTaljioHapHOe ypaBHeHUe TelyJIONPOBOJHOCTH, TiepBasi KpaeBas 3aJjaua),
sIBHasl M UMCTO HesIBHAsi Pa3HOCTHBIE CXeMbl, CXeMbI C BECOM, UX CBOMCTBA, CrIocob peliieHust
Pa3HOCTHBIX CXeM

12. Permennie CJIAY 60/b110M pa3MepPHOCTH: HHCTPYMEHTHI aHa/Iu3a CXOAMMOCTH

AKCHOMBI BEKTOPHBIX U MAaTPUUHBIX HOPM, COTJIaCOBaHHbIE (TTOAUMHEHHbIE) HOPMbI, UX CBOMCTBA.
MatpuuHbie HOPMBI ¥ COOCTBEHHBIE UKC/Ia

OO6yc/10B/IEHHOCTh JTMHEWHBIX CUCTEM, YrcIa 00yC/I0BIEHHOCTH, MX CBOWCTBA, OLIEHKA TOTPEIIHOCTH
pellieHusl BO3MYILeHHBIX JIMHEeHHBIX CUCTEM

MexaHn3M 00yC/IOBJIEHHOCTH, TIPUMEPBI

CKOpOCTb CXOAUMOCTH METO/,0B

Hopwmanuzauus CJIAY

13. Pemtenne CJIAY 6o/bLI0¥ pa3MepHOCTH: MeTO/, IPOCTOM UTepaLiiH, MeTO |, MUHUMaTbHBIX
HeBS30K

* KaHOHMUeCKU BU/] O/JHOLLIATOBLIX UTEPALIMOHHBIX METOZOB, X CBOMCTBA (sIBHbIE, HesIBHbIE,
CTallMOHapHbIe U HeCTal[MOHAapHbIe METO/IbI)

* MeTop, MPOCTOW UTepaLy
** rmo00p rapaMeTpa, aHaMu3 CXOAUMOCTH
** MeToZ| C ONTUMa/IbHBIM NTapaMeTpPOM, aHa/Iu3 CXOLUMOCTH
* MeToz MUHHMMA/TBHBIX HEBSI30K, 110/[00P TIapaMeTpa, aHaIu3 CXOAUMOCTH

* CorocTaB/ieHUe CKOPOCTH CXOAUMOCTH

14. O6ocHOBaHME TIPUMEHEHUST METO/IOB (TIPUMEPHI)
* [locTpoeHue MeTOZ0B Ha OCHOBE OLIEHOK I'DaHUL] CIIeKTpa

* OueHka norpeimHocTy perieHust CJIAY Ha 0CHOBe TeopeM O CXOJWMOCTH (Ha mpUMepe MOJebHOU
3a7lauM)

* MeTozp! peliieHust IPo06/ieMbl COOCTBEHHBIX 3HAYEHUI

15. OnTuMuU3aI|s CXOAUMOCTH: METOZ, C 4eObIIIIeBCKMM k-HabOpOM rapaMeTpoB

* 3afjaua 00 OTHICKAHMH MOIMHOMA, HalMeHee YKJIOHSIIOIerocst oT HyJ1s (B K/acce TMTOJIMHOMOB
3a[JaHHOM CTereHu Co cTapiiuM KosgdurpeHTom 1)

* 3aziaua 06 OTHICKaHUY TIOJIMHOMA, HaMeHee YKJIOHSIIOIerocsi oT HyJs (B Kacce MoJIMHOMOB
CTEeIeHH He BBIIIe 33/]aHHOM CO CBOOOAHBIM Ko3ddurireHToM 1)

* MeToppb! ¢ uebbIieBckuM k-Habopom napametrpos (K>1)

** [0CTpOeHre MeTOZI0B



** aHa/IM3 CXOAUMOCTH

** 1107160p MapamMeTpOB Ha OCHOBe OL|eHOK I'PaHUL] CIIeKTpa

16. OnTUMHU3aLMs CXOAUMOCTH: METOZ, COTIPSDKEHHBIX TPaJIueHTOR
* CpegeHue 3afauu peieHusi CJIAY K 3aziaue orTUMH3aLAN

* CBOWCTBA COMPSDKEHHBIX HAIIPABJIEHUH, PellleHre 3a/1aul ONTUMHU3aIUY Ha JIMHEeHHbBIX
MHOT000pa3usiX

* MeTO,E[ COTMpA>Xe€HHBIX I'PdJUEHTOB, criocob cyeTa, CBOMCTBa MeTO/ida, CXOANMOCTDb

* CoriocTaB/ieHHe CKOpPOCTH CXOONMOCTHU MEeTOJ0B

17. AHanu3 CXoAUMOCTU Pa3HOCTHBIX CXeM, MeTO/l pa3/e/ieHus repeMeHHbIX

* MoodenbHas 3adaua VII, sBHasi pa3HOCTHAsI CXeMa: 3afiaua Ha COOCTBEeHHbIe UHC/Ia U COOCTBEHHbBIE
(bYHKI[HH, CBOMCTBA COOCTBEHHBIX (PYHKIIMIA, TIPOCTPAHCTBO U Oa3uc /it paboThI Ha cjioe

* TlepBasi BCrioMoraTe/ibHast 3a/jaua /i/isi aHa/ii3a yCTOMUMBOCTH CXeMbl, CBOMCTBO BHIUUC/TUTETbHOU
yCTOWUHBOCTH

* Bropasi BcrioMoraresibHasi 3ajiaua, TeopeMa 00 yCTOHUYMBOCTU CXeMbI T10 TIPaBOM YaCTH ¥ HaYaTbHbIM
yCJIOBUSIM

* AHa/i3 MOrpelHOCTH anlpoKCUMal[1H, A0Ka3aTeTbCTBO CXOJUMOCTH

* UucsieHHOe pellieHye HeJTMHelHOoM 3aaun (%)

18. Pemenwuie 3aaun Kot zi71s1 06bIKHOBeHHBIX AndepeHIanbHbIX ypaBHEHHH U CUCTEM

* IloctanoBka 3azauv Ko ayig OZ1Y, ocHOBHBIe noHATHS. OfHOLLIAroBble i MHOT'OLLIarOBbIe
MeTo/bl. [IpMepsl IBHBIX OZ/HOLLIArOBbIX MEeTOJ 0B, UX KAHOHUYeCKas 3anuck. OpraHuvsanys
BbIUKC/IEHUM

* T'nobanbHast ¥ JIOKa/IbHAs! MOTPEITHOCTh MeTO/A.

* [TopsimOK JIOKa/IbHOM MOTPEIIHOCTH Y TIOPSAZI0K MeTo/,a

* KOHTpOJIb JIOKaIbHOM NOTPEIHOCTH

** 33 CYeT IBOMHOTIO CUeTa C MOJIOBUHHBIM I11arOM

*% C IIOMOLLBIO METOZI0B Pa3HbIX IOPS/IKOB

* AHanu3 JI0KasbHOM MOTPeLHOCTH U TIOpsiika MeTOZoB (TIpUMephbl)

* O60CHOBaHMe OLIEHKHU JIOKATbHOM MOTPEIITHOCTH 3a CUeT IBOMHOTO CUeTa C MIOJIOBUHHBIM I1aroM
* T'nobasbHast OTPeITHOCTh U TIOPSIIOK MeTo/a

* Pewnenue 3amaun Komm asis xectkux cucreMm O/1Y. TToHsiThe )xeCcTKoM cucteMbl. HesiBHbIe MeTO/bI
turna Pynre-Kyrra.

19. Metozb1 06pabOTKM JAHHBIX ¥ TPUOMKeHUst GYHKIMNA. MeTo/; HAUMEeHbBIIIUX KBa/[paToB

* TIpUHLIMIT HaMMEHBIINX KBapaToB. TeopeMa O Cyl[eCTBOBaHUH, eJUHCTBEHHOCTH U Criocobax
nocrpoennss MHK-nonvHOMOB 3aziaHHOM cTeneHn. HopmasbHasi cucteMa ypaBHeHUM, UCTHHHBIE U
TrpeficKa3aHHble 3HaUeHUs OTK/IUKA, OCTaTKU



* Bribop creren MHK-monvHOMa, KpUTepyUr KauecTBa pelleHust
* TIpubsvkeHUs1 HA 0OCHOBe 0000IIIeHHBIX TTOTMHOMOB

20. MeTozpbl 06paboTKK JaHHBIX U NpUbMKeHus PpyHKIui. [IpubnvxeHus B ruib0epTOBBIX
TIPOCTPaHCTBax

* DneMeHT Hau/aydiiaero HpI/IGHI/I)KeHI/IH B KOHEYHOMEPHOM II0ATIPOCTPaHCTBE FI/IJ'IB6epTOBa
MMPOCTPAHCTBA. TeopeMa O CyLeCTBOBaHUH, €IMHCTBEHHOCTU U criocobax ero IMMOCTPOEHUH. HPI/IMepr.

21. MeToppbl 06paboTKM JaHHBIX U MpUOMKeHus QyHKIuM. Hannyuiive paBHOMepHbIe
NpUOJIV>KeHHs, S)KOHOMH3aL[Usi CTeTIeHHBIX PsIZIOB

* DnleMeHT HauIyulllero paBHOMepHOro NpUO/IKeHUs1 PYHKLIMY B K/lacce MOJTMHOMOB 3a/JaHHOM
cterieHu. TeopeMa 0 4eObIIIIEBCKOM a/ibTepHaHCe

* 3a1auM 0 NOCTPOEHUM MOJTMHOMOB, HaMeHee YKJIOHSIFOLIUXCS OT HYJIS.

* BKOHOMI/BEIL]I/IH CTEeIeHHBbIX psA0B, dHA/IW3 ITOIPEIHOCTH

22. BapyalMOHHO-TIPOEKLIMOHHbIe METO/IbI PellieHus1 KpaeBbIX 3aZau

* UucieHHOe pellieHre KpaeBbIX 3a/lau Ha npuMepe auHeitHoro O/1Y 2-ro mopsijika C HeOJHOPOAHBIMU
IPaHUYHBIMU yCJIOBUSMU:

** Mmeto/ By6HOBa-I"anepkrHa, MeTo/i KOHEUHBIX 37IeMeHTOB*
** MeTOo, KOIIOKaLUU
** MHK (vHTerpasibHO ¥ Ha CUCTeMe TOueK)
** metog Putria®
* UucsieHHOe KpaeBbIX 3ajlau Ha rpuMepe 3ajauu Jupuxiie (*)
** MeTOoJ] KOHEUHbIX 3/IeMEeHTOB
23. UucsieHHOe pellieHre HeJIMHeHHbIX YpaBHeHUM U CUCTeM YpaBHeHU (*)
** MeTo/1 TIPOCTOM UTepaljuy U TeopeMa O HeloJB)KHOM TOUKe
** metog HeroTOHA
23. YuceHHOe pellleHre HeJTMHeHHbIX KpaeBbIxX 3a7au (*)

** KBasuMHeapu3alis Pa3HOCTHBIX CXeM

25. UncneHHOe UHTerpupoOBaHue

* Kagpatypsble ¢dopMmysibl (KB®D) HHTEPIONSLIMOHHOTO THIIA: Y3/1bl, BeCa, MOrPelIHOCTb, OPSZOK,
TOYHOCTb, TIOPSIIOK TIOTPEIIHOCTH, BBIYUC/IUTE/bHAs, 0011]asi [IOTPeLHOCTh

* [TocTpoenue hopMys1 METO/IOM MOMEHTOB (TIPUMephI)
* KBazparypHsble ¢hopmysisl HetoToHa-Korteca. @opmysia CumricoHa, aHam3 0011ie MorpeHoCcTH

* CocraBHasi popmysia CUMIICOHA, aHa/IM3 00IIIel TIOrPeIIHOCTH U OIleHKa TIOTPeITHOCTH
VMHTerprpoBaHus Ha OCHOBe NIPOM3BOJHBIX U IO NpaBUiy PyHre. [Ipyrue coctaBHble (pOPMYJIbI

* MeTopz aflanTUBHOW KBaZIpaTypbl, KDUTEPHI OCTAaHOBKHU CUeTa, ero 000CHOBaHHe

* KBazipaTypHble ¢opMyJibl HaUBBICIIIEM CTeNIeHU TOUHOCTU — KBaJpaTypsl ['aycca



* BbrurcieHre HeCOOCTBEHHBIX UHTErpasioB (*)

Kputepuu onjeHnBaHus (0LleHOYHOe CpeCTBO - KOHTpO/IbHBIE BOIIPOCHI)

OrieHka

Kputepuu orjeHuBaHUsA

TIPEBOCXOHO

BOHpOCbI OTBeYeHbI B IT0JIHOM 00beMe B COOTBETCTBUM C HpOFpaMMOﬁ IIOATrOTOBKH
" CBePX MPOrpaMMmel IOATOTOBKH. YMeHne 060CHOBaTh MaTeMAaTUUYEeCKYIO MOZeJIb U
BBIUMC/TATE/IbHBIN AJITOPUTM IIOATBEP>XAEHO B ITI0/THOM obneme.

OT/IMYHO

BOl'IpOCbI OTBeYeHEI B TT0JIHOM 00beMe B COOTBETCTBUU C nporpaMMoﬁ TII0ATOTOBKH.
Ywmenuve 060CHOBAThH MaTeMaTU4YeCKYI0 MOJeJIb U BBIUMC/IATE/TLHBIN aJI'OPUTM
MoATBEPXAEHO. B03MO>XHBI OTAe/IbHbIe HECYLLI€eCTBEHHbIC HEAOUYETHI.

OYeHb XOPOLIO

Boripocsl oTBeueHsI B 110JTHOM 00beMe B COOTBETCTBUM C ITPOrPaMMOM TIOATOTOBKH.
B03MOJKHBI HeCylIieCTBeHHbIe OIIMOKK U HeJJoUeThl. Y MeHre 000CHOBaTh
MaTeMaTUUYeCcKyl0 MOZie/b ¥ BIYUC/IUTE/IbHBIN alTOPUTM B 11€/10M [0 TBEPXK/EHO.

XOPOIIIO

Borpockl 0TBeueHsI B ITOJTHOM 00beMe B COOTBETCTBUM C ITPOTrPaMMOM TIOATOTOBKH.
B03MO)XHBI OT/le/IbHble HerpyOble OLIMOKY 1 HefloueThbl. YMeHue 000CHOBATh
MaTeMaTUUYeCKYI0 MOZie/lb U BbIUWCINUTE/IbHbIN alr'OPUTM B OCHOBHOM

MO TBEepPXKJeHO.

YAOBJ/IETBOPDUTE/IBHO

Bornpockl oTBeUeHbI B COOTBETCTBUU C TIPOTPaMMOi TIOATOTOBKU He B TIOJTHOM, HO B
JIOTTyCTUMOM 00Bbeme. VT UMEIOT MeCTO 3aMeTHbIe Herpyoble OIMOKU. YMeHue
000CHOBaTh MaTeMaTHUECKYIO MOJIe/b U BBIYUCTUTELHBIN alTOPUTM
TIO/ITBEP>K/IEHO B JIOMYCTUMOM OOBEME.

Hey/I0BJIETBOPUTETBHO

Bomnpoce! B COOTBETCTBUM C IPOrpPaMMOii ITO/ITOTOBKY He OTBeYeHbl. Y POBeHb
3HAHUM HIDKe JOMyCTUMOTO WJI UMEIOT MecTO TpyOble OmMOKH. Y MeHHe
000CHOBaTh MaTeMaTHUECKYH0 MOJIe/Tb U BEIYMCIUTE/TbHBIN airOpUTM He

MO/ TBEPXKIEHO.

I1JI0X0

OrcyTCTBHE 3HAHUH TEOPeTUUECKOr0 MaTepHana, 1ubo HeymeHHe 000CHOBATh
MaTeMaTHUYecKyt0 MOZie/Tb U BEIYMCIUTE/bHBIN anropyuT™, MO0 HEBO3MOKHOCTh
copMHpOBaTh OLIEHKY B CU/Ty OTKa3a 00yuaroiierocst T OTBeTa.

5.3.3 TunoBble 3ajaHusi (oLeHOUHOe cpeJcTBO - J0K/aj) A/isi OLeHKH C(hOPMHUPOBAHHOCTH

koMmneTeHnuu OITK-1

Cemectp 5

Ha ocHoOBe pellieHHBIX B ceMecTpe 5 TIPaKTHUUeCcKUX 3a/jaHnii (BbibopKa u3 3 — 5 3a/1au) CTy/1eHT TOTOBUT

Joknaj. [Tokiaz BEIHOCHUTCS Ha 3auer.

B AOK/age A0J/IKHBI OBITE OTPa’>KE€HBI: ITOCTAaHOBKA 3a/ja4y, Lie/Ib U 3d/iddad BbI‘—IHC]IeHHﬁ, HPHMEHHEMbIﬁ METOoJ 1

€T0 CBOMCTBA, X0/ pellleHHs, UTOTOBbIN U IIPOMeKyTOUHbIe pe3y/bTaThl (KOHTPOJIbHBIE TOUKU); aHaTH3
TIOTPELTHOCTH ¥ IPYTHe BOTPOCHI 3a/laHusl; CePBUC (MHCTPYMEHT) TIPOBE/IEHHBIX BBIUMC/IEHUH.




IIpumep KoMIUIeKTa 3a/laHUM /IS AOK/Ia/[a

Sadaua Nel
C IIeIBK YHCIEHHOTO PelleHHd CTAIHOHAPHOTO YPABHEeHHA TEIUIOIPOBOIHOCTH

d_i( k(x) au ) =g ux) = —fx) npuxe (0, 1),
X dx

u(0) =0, u(l) = 1.
k() :{2 cos(x),x € (0,£) o(x) = {x+1,x €(0.8) <{cos(x) +x,x€(0,)

) x) =4 . , £=0.501
2—x",xe (&) sin(x)+x € (£.1)

MOCTPOTE PazHOCTHYIO CXeMY MeTOIoM GanaHca. VIHTETpalkl BRIMHCITHTE IPHOIHKEHHO, HCIIONMb3YA hopMyITy

x*xe(£])

CpeJHHX IPSMOYTOIBHHKOB. 3allHITHTE cXeMy H K03 (bHITHEHTHI cXeMbl 11 JaHHOH 3aJa9H IIPH IPOH3BOIb-
HOM 9HcNIe pa36HeHHH H pH #=10 ¢ pHCYHKOM.

Jaoaqa Ne2
ITocTapneHa 2anaga KomH 11 o0EIKHOBEHHOTO JTH((epeHIHAIEHOIO YPaBHeHHA
U'(x)=x*x-3*U(x)
x0=0, U(x0)=1.
) 3allHITHTe pacdeTHbIe ¢opMyIsl MeToa PyHre-KyTra BToporo mopanka (I) H, monaras mar pasHbIM 0.1,
HafmHTe YHcaeHHO U(0.2).
§) JanHmHTe GOPMYILY LA OLIEHKH J0KaIbHOH IOTPeIIHOCTH IIpH X = 0.2 H onenHTe JIIL.
B) Mcnonszya pe3yasTaTh a), §), CKOPpeKTHPYHTe YHCIIEeHHOS PeleHne IpH X = 0.2.

Jadaua Ne3
TTocTarneHa 2agada KomH A19 cHeTeMBI 00RIKHOBEHHBIX THOQEepeHITHATEHEIX YPAaBHEHHH
Ul'(x)=2*U1(x)-U2(x)+x
U2'(x)=U1(x)+U2(x)*U2(x) —x
x0=0, Ul(x0)=1, U2(x0)=1.
a) 3amHImHTe pacdeTHble QopMyns! MeTona Pyare-KyTTa BToporo mopsaka (I) B, momaras mar paBHEeIM 0.1,
HaigHTe YHCIeHHO U1(0.2), U2(0.2)
0) 3amHmHTe, KaK NOICYHTATE BEKTOp S /14 OIeHKH [TOTPeITHOCTH IIpH X=0.2.
B) IIyCcTh A7 YOPABIeHHA ITaroM BeIGpaHo 3HadeHHe eps = 0.001. MoKHO TH IPHHATE Pe3yIbTAaT, TOTydeH-
HEIH s U1(0.2), U2(0.2)?
) Hy%H0 (MOXHO) TH H3MEHHTE IIar A IIPOJ0LKeHHS cueTa?

KpuTepun onjeHuBaHus (0LleHOUHOE CPeACTBO - JloK1an)

OneHka Kpurepuu onjeHrBaHUS

3a/laHus BBITIOTHEHBI BEPHO, BO3MOKHBI He3HAUUTe/TbHBIe (Herpyobie) OIUOKH, KOHTPOJIbHBIE
TOUKH BBIYMC/IEHUH JODKHBI OBITE 0003HAUEHbI U TIPOL/ieHbI 0e3 rpyObIxX OIMOO0K, Tarlbl
3auTeHo 00OCHOBAHUS MaTeMaTHUUECKOW MO/ U BHIUMC/TUTE/TBHOTO alrOPUTMA JIO/DKHBI ObITh
00603HaueHbI BEPHO W MPOH/IeHBI 0e3 rpyObIX OIINO0K, paboTa Ha/l OITMOKAMU U HeJoUeTaMH
MpoBe/ieHa

3a/iaHus1 He BBITIOJTHEHBI W/TA BBITIOTHEHBI B CYLIIECTBEHHO HETIOTHOM 00beMe, KOHTPOJIbHbIE TOUKH
He BBIUMC/IEHWH He 0003HaUeHbl WU JIOMYIeHbl TpyObie OIMOKH, 3Tarbl 000CHOBaHUS

3aUTeHO0 MaTeMaTHUeCKOW MOZeNH U BBIYMC/TUTEILHOTO alropuTMa He 0003HaueHbI UK TTPOH/IEHBI C
ommbkamu, pabora Haz omMbOKaMu U He/[0UeTaMU He IpoBe/ieHa




5.3.4 TunoBble 3ajaHusi (OLleHOYHOEe Cpe/CTBO - 3afaHMsA) /Il OLleHKH C(hopMHUPOBaHHOCTH
komneTtenuu OTTK-1

[Tpumepsl 3a/januii Ha sk3ameH (Cemectp 6)

Jama4a Nel
OGOCHOBATE BOZMOKHOCTE IPHMEHEHHS IIPOTOHKH H PEITHTE [IPOT OHKOH:
4 -1 0]lg] 1
-1 4 -1||x,|=1
0 -1 4llxl [1

-

OGocHOBATh BBEITHCIIHTEIBHYIO uenecooﬁpasﬂocn, METOIA.

Jaga4ga Ne2
TIpoBecTH NONMHEIH AHATH3 IOTPEITHOCTH COCTAaBHOH GOpMy Bl CpeIHHX NIPAMOYTOILHHKOE. 3alHcaTh H
000CHOBATEL JEa cmocoba OIEHEKH H IIOTPEINHOCTH HHTETPHPOBAHHA. OIIeHHTE YHCIIO paBﬁHEHHﬁ 14 OTBICKA-~
HHA
L cosx dx
t[ 1+x°
C TIOTPEINHOCTHI0 TAPAHTHPOBAHHO He Gomee 10 4 Kakue TpeGOBaHHA JOCKHE! OBITE A4 3TOTO IpPeIbIBISHBI
K TOYHOCTH 3a7aHHA (PYHKITHH H BHIMOMHEHHS OTICPAITHIT?

3amaqda Ne3
TTocTPOHTE METOIOM MOMEHTOR KBaaparypy ['aycca Ha 2-X vanax. IIpoBecTH MOIHEIH aHAIH? [IOTPeIIHOCTH.

Jama4qa Ned
Hcnonp2y4 Ta0IHIYy 3Ha9eHHH [(X) = ch (X)
X 0.2 0.4 0.5
F(x) 1.02007 | 1.08107 | 1.12763

(morpemsocTs He npeocxoauT 0.5-1077 ), mocTpoiiTe HHTEPIOMAITHOHHEIH TOTHHOM 2-H CTEIIeHH H BRITHC-
THTe TpHOImKeHHO f{Xp), 9= 0.35.
TIpoBenHTE NOMHBIH aHATH3 NOTPEIHOCTH. ONEHHTE OTHOCHTRIBHEIH BK/Ia] BO3MOKHOH BEIMHCIHTENBHOH
HOrpemHOCTH. [IpoBeHTE MONHEIH aHATH3 IOTPEITHOCTH NPHMEHEHHA TOCTPOSHHOTO NIOTHHOMA Ha Y9acTKe
[0.1, 0.4].

Kpurepumu orjeHnBaHus (0L[eHOUHOE CPeACTBO - 3afiaHuA)

OueHka Kpurtepuu oLieHUBaHUs

3ajiaHue BHITIONIHEHO B MOJTHOM 00beMe Oe3 HeZloueToB. YMeHHe 000CHOBATh
MPEBOCXOJHO MaTeMaTHUYeCKYIO MOZie/b U BBIUMC/IUTE/TbHBIA alrOPUTM MOATBEPKAEHO B MOJTHOM
obbeme.

3a/iaHKe BBITIOJTHEHO B MOJTHOM 00beMe. BO3MOXKHBI OT/e/TbHbIe HeCyIleCTBeHHbIe
OT/IMYHO HeJloueThl. YMeHHe 0600CHOBaTh MaTeMaTHUeCKyt0 MOZie/Tb M BEIYMCIHTETbHBIN
aJITOPUTM TOATBEP>KIEHO.

3ajiaHue BbINOIHEHO. Bo3MOXKHBI HeZloueTbl. YMeHre 000CHOBAaTh
OYeHb XOPOLI0 .
MaTeMaTHUeCKyr0 MOZe/b ¥ BEIYMCIUTE/IbHBIN alTOPUTM B LIeJIOM TIO/ITBEP>KAEHO.




OueHka Kpurtepuu oLieHUBaHUs

3aziaHue BBITTOTHEHO. BO3MOXKHBI OT/e/TbHBI HerpyOble OIIMOKH. YMeHue
XOpOLIO 000CHOBaTh MaTeMaTHUUECKYI0 MO/ieJTb U BEIYMC/IUTENbHBIN aJITOPUTM B OCHOBHOM
MOZTBEPXKJEHO.

3a/iaHKe BBIMIOJTHEHO MO0 He B TIOJTHOM 00beMe, M0 A0MyLeHO MHOTO HerpyObix
yJJOB/IETBOPUTE/IEHO ommboK. YMeHre 000CHOBaTh MaTeMaTUYeCKYH MO/Ie/Tb U BEIYUC/TUTE/TbHBIN
a/ITOPUTM TIOTBEPIK/IEHO B JIOMyCTUMOM 00BeMe.

3agaHuie BBITIONIHEHO JIMOO He B MOJTHOM 00beMe, MO0 UMEIOT MeCTo rpy0ble
HEYJIOBJIETBOPUTENIBHO | OIMOKH. YMeHHe 000CHOBAaTh MaTEMAaTHUECKYIO MO/IE/Tb U BEIUMC/TUTETbHBIN
aZIrOPUTM He TIO/ITBEePKAEHO.

3ajiaHue He BBITIOJTHEHO MO0 HEBO3MOYKHO €T0 OI[eHUTh BC/Ie/ICTBHE OTKa3a
JI0XO
00yyaroIerocsi oT OTBera.

6. YueOHO-MeTOMUECKOEe M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/1y/1s1)

OcHoBHas MTeparypa:

1. baxBanoB Hukonaii CepreeBud. UncsieHHble MeTOABI : [yueb. mocobue f1s By30B]. - M. : Hayka, 1987.
-598 c. : un. - 1.60., 31 5K3.

2. Baxsanos H. C. UncneHHble MeTO/IBI : yuel. mocobue /st CTyAeHTOB ¢u3.-mar. criell. By30B / H. C.
baxsanos, H. I1. J)Kuzkos, I'. M. Kobenbkos. - 3-e u3z., nepepab. u gor. - M. : bunowm. JlabopaTtopust
3HaHu, 2003. - 632 c. : un. - (Texunuecknit yauBepcuret). - ISBN 5-94774-060-5 : 165.00., 45 3k3.

3. BaxBasnoB H. C. YucneHHble MeTO/IBI : yueb. mocobue Ajist CTyzeHToB (u3s.-mart. crell. By3os / H. C.
baxsanos, H. I1. J)Kuzkos, I'. M. KobenbkoB. - 3-e u3z., nepepad. u for. - M. : BuHowm. JIabopaTtopust
3HaHui, 2003. - 632 c. : un. - (Texuuueckuit yausepcuret). - ISBN 5-94774-060-5 : 165.00., 45 3k3.

4. Camapckuii Anekcanzip AHapeeBud. YucieHHbIe MeTO/IbI : [yueb. mocobue /i/1si By30B M0
cneranbHOCTH "TIpuKiazHas MateMaTtuka'"]. - M. : Hayka, 1989. - 429, [1] c. : un. - ISBN 5-02-013996-
3 (B mep.) : 1.20., 44 k3.

5. Ctponruna H. P. Kypc «UucsieHHble MeTo/bl»: MeTobl UMC/IeHHOT0 pellieHus 3agaun Komm asis
00BIKHOBEHHBIX AuddepeHIManbHBIX YpaBHeHUH u cucteM (Moaysib 16) : yueOHO-MeToAMUYECKOe
nocobue / Ctponruna H. P. - Hwkuuit Hosropog : HHI'Y um. H. U. Jlob6aueBckoro, 2021. - 91 c. -
PekomeHi0BaHO MeTOAMUeCKOM Komuccrel THCTUTYyTa MUH(OPMAaLIMOHHBIX TEXHOJIOTUM, MaTeMaTUKU U
MexaHUKH 715 cryaeHToB HHI'Y, obyuatoiiuxcs 1o HarpaBiaeHuto 01.03.02 «IIpuksiagHas MaTeMaTHKa
1 uH(opMaTHKa». - bubsmorp.: focTynHa B KapTouke KHUTH, Ha caiite OBC JlaHb. - KHUra 13 KosieKuu
HHI'Y um. H. 1. JlobaueBckoro - MareMaTHKa., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=783278&idb=0.

6. Ctponruna H. P. Kypc «HUucneHHble MeTO/bl»: Y paBHEHHE TEIJIONPOBOJAHOCTHU KakK MOZe/bHast 3aZjaua
mucturiHael (Mogynu 4-7, cTalMoHapHbIN cydaid) : yueOHO-MeToudeckoe rocobue / Ctponruna H. P.
- Hwxkuuit Hoeropoa : HHI'Y um. H. . JIobaueBckoro, 2021. - 78 c. - PeKoMeHI0BaHO MeTOANUECKOMN
KoMmuccueit IHCTUTyTa MH(OPMAaLMOHHBIX TeXHOJIOTHM, MaTeMaTUKW U MeXaHUKU i cTygeHToB HHI'Y,
obyuarommuxcst 1o HarpaBieHuto 01.03.02 «[IpukiagHas MaTeMaTHKa U UHGOpPMaTHKa». - bubmmorp.:



JIOCTYTIHa B KapTouKe KHUTH, Ha caiite DBC Jlanb. - Knura u3 komnekiuu HHI'Y um. H. U.
JlobaueBckoro - Maremaruka., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=783271&idb=0.

7. Ctponruna H. P. Kypc «UucneHHble MeTObI»: AHA/IN3 YCTOMUUBOCTU U CXOAUMOCTH Pa3HOCTHBIX
CXeM MeTO/IOM pa3jiesnieHus epeMeHHbIX (Mozysib 18) : yue6HO-MeToanueckoe nmocobue / CtporruHa H.
P. - Hwxkuuit Hoeropoa : HHI'Y um. H. U. JlobaueBckoro, 2021. - 25 c. - PekoMeH/10BaHO MeTOAUYECKOM
KoMuccuer THCTUTYTa HH(OPMAaI[MOHHBIX TeXHOJIOTUM, MaTeMaTUKH U MeXaHUKU i cTyaeHToB HHI'Y,
obyuarommuxcst 1o HarpaBieHuto 01.03.02 «[IpukiagHas MaTeMaTHKa U MHpOpMaTrKa». - bubmorp.:
JIOCTyIHA B KapTouke KHUTH, Ha caiTe IbC Jlanb. - Knura us konnekyuu HHI'Y um. H. U.
JlobaueBckoro - MaTtemaruka., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=783279&idb=0.

8. Ctponruna H. P. Kypc «UucneHnHsie Mmetozbl»: HTEpHoNsysa Kybuyeckumu criyiaiiHamu (Moy /b
12.1) : yuebHO-MeToaMueckoe rocobue / CtponruHa H. P. - Hwkauii Hosropog : HHI'Y um. H. U.
JlobaueBckoro, 2021. - 35 c. - PekomeH/10BaHO MeTouUeCKON Komuccrer HCTUTyTa MHGQOpPMALIMOHHBIX
TeXHOJIOTHI, MaTeMaTHUKU U MexaHuKu Jyis crygeHToB HHI'Y, obGyuyatormxcs o Harpasienuo 01.03.02
«[TpuknagHas MaTeMaTvKa ¥ MH(OPMaTHKa». - BUO/IMorp.: JOCTynHa B KapTOUKe KHUTH, Ha caiite OBC
Jlanb. - Kuura u3 konnekiy HHI'Y um. H. U. JlobaueBckoro - MaTtemaruka.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=783273&idb=0.

9. Ctponruna H. P. Kypc «HucneHHsle meTo/ibl»: TepaliioHHble MeTo bl peteHusi CJIAY s
BBIUMC/IUTE/ILHO-TPY10eMKHX 3az1au (Mogymu 10 — 11) : yuebHo-MeToaHMueckoe ocobue / CtponruHa H.
P. - Hwxuuit Hosropog : HHI'Y um. H. U. JTobaueBckoro, 2021. - 79 c. - PekoMeH/JoBaHO MeTOJUUeCKO
Komuccrelt IHcTuTyTa HHGOPMAaLIMOHHBIX TeXHOIOT WA, MaTeMaTUKU U MeXaHUKH Jjis cTygentoB HHI'Y,
oOyuatomyxcs no HarpaBeHuto 01.03.02 «[IpukiagHas MaTeMaTHKa U MHpopMaTuKa». - bubmmorp.:
JIOCTYTIHA B KapTouKe KHUTH, Ha caiite DBC Jlanb. - Knura uz komiekyuu HHI'Y um. H. U.
JlobaueBckoro - Maremaruka., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=783272&idb=0.

10. Crponruna H. P. Kypc «HuceHHble MeTObI»: VIHTepIOALMS TTOJIMHOMaMU U aHa/Iu3 TOrPEeLIHOCTH
(Mopynb 12.2) : yuebHO-MeToAMUeCKOe 1Tocobue / CtponruHa H. P. - Hwkuuii Hoeropog : HHI'Y um. H.
N. JlobaueBckoro, 2021. - 44 c. - PekoMeH/I0BaHO MeTOAUUECKON KoMmuccrelt THcTUTyTa
MHGMOPMALIMOHHBIX TeXHOJIOTHM, MaTeMaTUKH U MeXaHUKH i cTyeHToB HHI'Y, obyuvaromuxcs mo
HanpaBieHuto 01.03.02 «[IpukiazHas MaTeMaThKa U MHpOpPMaTHKa». - BUbmorp.: oCTyHa B KapTOUKe
KHUrY, Ha caiite OBC Jlaub. - Kuura u3 konnekiuu HHI'Y um. H. 1. JlobaueBckoro - MareMartuka.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=783274&idb=0.

11. Crpounruna H. P. Kypc «UucneHHble MeTo/jbl»: OmiepaTopbl UnMc/ieHHOTo AuddepeHupoBaHus U
aHam3 norperrHocTy (Mogynb 12.3) : yue6HO-MeToMueckoe riocobue / Ctporruna H. P. - Huwkuuit
Hogropog : HHI'Y um. H. U. JlobaueBckoro, 2021. - 34 c. - PekoMeH/J0BaHO MeTOJUUeCKON KOMHUCCHEeH
WHcTuTyTa UHPOPMALIMOHHBIX TEXHOJIOTHUM, MaTeMaTUKU U MeXaHUKH 7151 cTyAeHToB HHI'Y,
obyuaromuxcs 1o HarpaBieHuto 01.03.02 «I[IpukiagHas MaTeMaTHKa U UHGOpPMaTHKa». - bubmmorp.:
JIOCTyIIHA B KapTouke KHUrY, Ha carte ObC Jlaue. - Kunra us komnekyuu HHI'Y um. H. U.
JlobaueBckoro - MaTtemaruka., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=783275&idb=0.

12. Crponruna H. P. Kypc «HuceHHble MeTOAb»: YC/IeHHOe UHTerPUPOBaHKe U aHa/Iu3 MOrPerHOCTH
(Mopaysnb 12.4) : yuebHO-MeToauuecKoe rocobue / Ctpouruna H. P. - Hwkuuii Hosropog : HHI'Y um. H.
W. JlobaueBckoro, 2021. - 55 c. - PekoMeHI0BaHO MeTOIMYeCKOW KoMUCcHelr VTHCTUTyTa
WH(OPMAIMOHHBIX TEXHOJIOTHH, MaTeMaTHKU U MeXaHUKH [j1s ctyaeHToB HHI'Y, o6Gyuyatormxcs 1o
HanpaBieHuto 01.03.02 «[IpuknazHas MmaTeMaTHKa U MHPOpPMaTuKa». - BUbuorp.: ocTymHa B KapTOUKe



KHUTH, Ha caiite OBC JlaHb. - Kuaura u3 kosnekiuu HHI'Y um. H. U. Jlo6aueBckoro - Maremarrka.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=783276&idb=0.

13. Crponruna H. P. Kypc «UucieHHble MeTObI»: MeTo/ibl IpUb/IKeHust GYHKLKN 1 00paboTKH
9KCTIepUMeHTa/IbHBIX JaHHBIX, OCHOBAHHbIE Ha pellleHUH 3ajau ontumusariuu (Moaysis 14.2) : yuebHo-
MeTorueckoe rocobue / CtponruHa H. P. - Hwkuuit Hoeropoa : HHI'Y um. H. 1. JlobaueBckoro, 2021.
- 59 c. - PekoMeH/10BaHO MeTOAUUECKOW KOMUCCHel MHCTUTYTa MHPOPMAaLIMOHHBIX TeXHOJIOTUM,
MaTeMaTHKH U MeXaHUKH yis1 cTygeHToB HHI'Y, obyuaromuxcs o Hanpasseruro 01.03.02
«[IpuknasHas MaTeMaTHKa ¥ MH(OpMaTHKa». - BUGMOrp.: AOCTyMHA B KApTOUKe KHUTH, Ha caiite BC
Jlanb. - Kuura u3 komnekiuu HHI'Y um. H. U. JlobaueBckoro - MareMaTtuka.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=783277&idb=0.

14. Ctponruna H. P. Kypc «UucneHHble MeTob»: MeTo/ibl pellieHs: KpaeBbIX 3a/,a4, OCHOBaHHbIE Ha
pellieHny 3a/iau ONTUMHU3ALIUU: TIPUMephbl BapHal[MOHHO- MPOEKLMOHHBIX MeToZoB (Moaynb 14.1) :
yuebHO-MeToaueckoe rocobue / CtponruHa H. P. - Hwknauii Hosropog : HHI'Y um. H. U.
JlobaueBckoro, 2021. - 35 c. - PekomeH/10BaHO MeTouUeCKON Komuccrer HCTUTyTa MHGQOpPMALIMOHHBIX
TeXHOJIOTHI, MaTeMaTHUKU U MexaHuKu Jyis crygeHToB HHI'Y, obGyuyatormxcs o Harpasienuo 01.03.02
«[TpuknagHas MaTeMaTvKa ¥ MH(OPMaTHKa». - BUO/IMorp.: JOCTynHa B KapTOUKe KHUTH, Ha caiite OBC
Jlanb. - Kuura u3 konnekiy HHI'Y um. H. U. JlobaueBckoro - MaTtemaruka.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=783280&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. Jemuposuy B. I1. OcHOBBI BhIunc/MTeIbHOU MaTeMaTuky / [lemyugosuu b. I1.,Mapon U. A. - 8-e usg,,
crep. - CankT-IletepOypr : Jlans, 2022. - 672 c. - Knura u3 konnekuyu Jlans - Maremaruka. - ISBN 978-
5-8114-0695-1., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=799742&idb=0.

2. Mapuyk I'. 1. MeTogp1 Belunc/MTeIbHOM MateMatvky / Mapuyk I'. U. - 4-e usg,, crep. - CaHKT-
[TetepOypr : Jlans, 2022. - 608 c. - Knura u3 konnekuyu Jlans - Maremaruka. - ISBN 978-5-8114-0892-
4., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=799629&idb=0.

3. ®apzees /1. K. BeruriciurebHble MeTO/bI TMHEHHOM anreOpwl / aazees 1. K., Dangeera B. H. - 4-e
u3g.,crep. - Cankr-IletepOypr : Jlanb, 2022. - 736 c. - Kuura u3 Kosutekiuu Jladb - Maremartuka. - ISBN
978-5-8114-0317-2., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=799651&idb=0.

4. Bepxxbuiikuii BanientuH MuxaiinoBuu. UncsieHHbIe MeTObl. MaTeMaThuecKuii aHaiu3 1
00bIKHOBeHHBIe Au(dhepeHIanbHbIe ypaBHeHus : yueb. mocobue st By30B. - M. : Briciuas mkona,
2001. - 382 c. : mn. - ISBN 5-06-003982-X : 65.34., 11 3k3.

5. [Ipo6vbiieBrny Banepuit IrHaTbeBrY. 3aJjauu 110 BEIYMCIUTETHLHOM MaTeMaTrKe : [/ By30B 110
crigquanbHoCcTH "Tlpuknag. matemaTtuka'] / mog pen. I'. . Mapuyka. - M. : Hayka, 1980. - 144 c. - 0.30.,
21 3K3.

6. baxBanoB H. C. UuncneHHble MeTO/IbI B 33/jauax U YIIpaKHeHUsIX : yueb. mocobue / of pex. B. A.
CagoBHuuero. - M. : Breiciuas 1mikosa, 2000. - 190 c. - (Beiciuas Matematuka). - ISBN 5-06-003684-7 :
40.04., 10 3Kk3.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBUU C COJIePKaHUEM IVCIUTUIAHBI):

OneparrionHast cucreMa Windows (ymijensust), IlporpamMuoe obecrieuerue: MS Visual Studio .NET
2015 — nurieH3us no noAnucke Microsoft Imagine; Microsoft Office (uiieH3us1): TEKCTOBBINM pefakToOp
Word, Tabnnunsiii peaktop EXCEL



1. HayuHast 3nekTpoHHasi buboTeka: pexkuM poctyra http://elibrary.ru/

2. OneKTpoHHbIN KaTasor bubsuoreku HHI'Y https://e-lib.unn.ru/

3. Karanor kypcoB HOY MHTYUT https://intuit.ru/

4. EqWorld. Mup marematrnueckux ypaBHeHuii / Paspabotuvk — A. [I. IToasauH. — M.: UTIM PAH,
2004 — 2014. D1eKTPOHHBIM pecypc, Co/iep>Kall[iii 3/IeKTPOHHbBIE BEPCHH KHUT B CBOOOHOM JIOCTYTIE.
http://eqworld.ipmnet.ru/indexr.htm

5. Ctponruna H.P., Bapkanos K.A. "UucyieHHbie MeTo/ibl" — BecHa-1 (cemecTp 6) /151 0CBOeHUsT
MUCIUTUTAHET "YrcneHHbIe MeTozbl", ceMecTphl 5-6. YK, yueOHO-MeToquuecKui KoMILieKe. DoH
3/IEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB HHI'Y. — H. Hoeropoz, 2021. Wa. 1. 815EM.06.2021. URL:
https://e-learning.unn.ru/course/view.php?id=815 — Bxog TpeOGyeT aBTOpH3aLvu.

6. Ctponruna H.P., BapkanoB K.A. "UucneHHbie MeTogpl" — OceHb (ceMecTp 5) J/1s1 OCBOEHUS
qucturvHel "UnciieHHbIe MeTobl", ceMecTphl 5-6. OYK, yueObHO-MeToaMuecKuil KoMmruiekc. DoHp
3/IeKTPOHHBIX 00pa3oBarenbHbIX pecypcoB HHI'Y. — H. Hosropog, 2021. Va. 1. 2135EM.06.2021. URL:
https://e-learning.unn.ru/course/view.php?id=2135 — Bxog TpebyeTt aBTOpH3ayy.

7. MaTepua/ibHO-TEXHHYeCKOe ofecneyeHre AUCHUIUIAHBI (MO/YJIs1)

YueOHble ayIUTOPUM [I/isI TIPOBEZIEHUs yUeOHBbIX 3aHSITHM, TPeJyCMOTPEeHHBbIX 00pa30BaTe/bHON
MIPOrpaMMOM, OCHall[eHbl MYJbTUMeAUUHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUeCKUMHU
cpezicTBaMHU 00yuUeHHsl, KOMITbIOTePaMH, CIellai3upOBAaHHBIM 000pyj0BaHNeM: YueOHast ayJUTOPHSI
JUTsl TIDOBe/IeHUs JIEKIWM, OCHAIlleHHasi TapTaMU, CTY/bsIMH, 00s3aTe/IbHO TeMHOM y4eOHOM J0CKOM
muvpokoro ¢opmara. OOopyzoBaHue [Jisi TIOKa3a TIpe3eHTaluil (TepCOHaNbHBIA  KOMITBIOTEp,
MPOEKTOP, 9KpaH) Ha 3aHATHSX CEMUHAPCKOro Tura. KoMIbIOTepHbINM K/acC C JIMLEeH3UOHHBIM
NpOrpaMMHBIM obecrieueHrieM (cpeibl pa3pabOTKK) [jisi BBITIONIHEHUsI J1TaDOpaTOPHBIX MPAKTUKYMOB.
YuyeOGHasi ¥ Hay4dHasl JIUTepaTypa, rpejacTaBieHHass B 6ubmmoreudom donge HHI'Y, B 3/1eKTpOHHBIX
6ubsmmoTekax v Ha Kadegpe JYMUA NN TMM.

[MomereHyst 4711 CaMOCTOSITeIbHOM paboThl 00YYarOIMXCST OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOXXHOCTBIO TIOAK/TOUeHUs1 K ceTn "MHTepHeT" U obecriedyeHbl [JOCTYIIOM B 37I€KTPOHHYHO
MH(OpPMaIMOHHO-00pa30BaTe/IbHYI0 Cpefy.

[Mporpamma cocTtaBjieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
nozrotoBky/crietyanbHocTy 01.03.02 - IpuknagHas maTeMaTvka U MHGOpMaTHKa.

ABTop(b1): CTpoHruHa Hartanbsi PomaHoBHa, KaHAWAT PU3MKO-MaTeMaTHYeCKUX HayK, JOLEHT.
3aBepyromuii Kadenpoii: Kanuaun Anekceli BsiuecsiaBoBuu, JOKTOp (GH3UKO-MaTeMaTHUeCKHX HayK.

ITporpamma ofj00peHa Ha 3acelaHUU MEeTOIUUeCKOM Komuccuu ot 13.12.2023, npotokon Ne 3.
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