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dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2025 rog Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

IMucuynnvaa 51.0.14 YucneHHbIe 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

dessimenbHOCMU

annpokcumayuu,
ycmotiyugocmu, cxooumocmu:

— OCHOBbI Meopuu No2pewHoCcCmu
u meopuu npubaudiceHus

3Haem nocmaHoeKu Mooe/bHbIX
3a0au oucyunauHbl « JucneHHble
MemoObl», UX NPUKAAOHOe
3HAueHue, 3Manbl NOCMPOeHUst
YucneHHoU Modenu u
npogedeHusl UUC/AeHHO20

SKcnepumeHma

¢yHkyutl (uHmepnoasYusl, noucK
3/1eMeHmMo8 HauTy4we2o0
npubaudceHus);

— Memoobl YUCAEHHO20
dugpepeHyuposaHus u
UHMe2pUpoB8aHusi;

— MemoObl pewleHust 3a0ay
NuHetiHoll aneebpbl, ycaosus
€X00UMOCMU UMepayuoHHbIX
npoyeccos, umepayuoHHble
MemoObl pellieHuUst HeAUHelHbIX
ypasHeHuli u cucmem;

— MemoObl YUCAEHHO20 peleHUs
3adauu Kowu u kpaesbix 3a0au
07151 06bIKHOBEHHbIX
OucpepeHyuanbHbIx ypagHeHuil

ucucmem,

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: O6aadaem OIIK-1.1: Omuem no
npumeHsmb ¢yHOameHmanbHbIMU OIIK-1.1: 1abopamopHbIM 3quém:
hynoamenmanvhbie | 3 apuanu, noayuenHbiMu 6 3naem nocmaHoeKu 3adau pabomam KOHMDObHbLE
3HAHUSL, NO/YYeHHble P
obaacmu mamemamuyeckux u  |oucyunauHbl « JucaeHHble Ipakmuueckoe
8 obnacmu L 60npochl
(w1iu) ecmecmeeHHbIX HAYK MemoObl», NOHIMUUHBbIU 3adaHue 3
mMamemamu4eckux u Jokna
(wiu) ecmecmeenHbix OIIK-1.2: Ymeem annapam u ymeepicoeHus, IIpoekm
HayK, u ucnonb308amb OCHOBHble npuembl u popmy/bl, | Joknad
UCNoMb308aMb UX 8 ¢pyHOamMeHmanbHble 3HAHUSA 8 |NOOXOO0bI K U3YUEHUIO CobecedosaHue OK3aMeH:

KoumposnbHble
80NpOoCh!
3aoaHus




— MemoObl YUCNEHHO20 pellleHUs
CMAYUOHApHbIX U
HecmayuoHapHbIX 3a0ay
mamemamuyeckoll ¢puzuku,

BK/IIOUASL He/lUHelHble 3a0ayul.

OIIK-1.2:

Ha npumepe MoOenbHbix 3a0au
oucyunauHbl « JucneHHble
MemoObl» yMeem npogecmu
3KcnepumeHm no npoeepke
KoppekmHoli peanuzayuu
aneopummos, 060cHOBAMb
annpokcumayuio,
ycmouuugocmb, CXo0UMOCMb,
uccnedoeamsb 3¢ppekmugHoCmb
YuC/eHHO20 Memooa:

ymeem ¢popmynuposamn
NnocmMaHoeKu Mooe/bHbIX 3a0ay;
uccnedoeams KOPPeKmMHOCMb
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:

Bnadeem Hasbikamu
aneopummu3ayuu u peaausayuu
ULC/IeHHbIX Memo0o08 pelleHusl
3adau Ha 5BM, cpedcmeamu
su3yanusayuu pe3yabmamos
pacuemos u Memoodamu aHanu3a
pe3yabmamos.

Bnadeem Hasbikamu
paspabomku u npumeHeHust
NpO2PaMMHbIX CUCMeEM,
noodepixcuearoujux cnekmp
SKCnepumMeHmMa/abHbIX
803MOJCHOCMeU 0451 U3YUeHUs
KakK ceolicme memood, max u
cgolicme Mooeaupyembix
065eKkmos.

Bnadeem HasblKamu UucAeHHO20
pelueHUss MamemamuyecKux

3adau, mpebyowjux

KOMN/IeKCHO020 N00X00d npu




SKCcnepumeHma.

noobope uucaeHHbIX Memooos u

npoeeaeHuu 8blYyUC/IUME/NIbHO20

3. CTpyKTypa u copepkaHHve AUCLMILIUHbI
3.1 TpyA0eMKOCTb AUCLUII/TUHBI

OYHas
OO011as TPY/J0EMKOCTD, 3.€. 6
Yacos 1o yueoHOMY IIaHy 216
B TOM UHCIIe
ay/JUTOpHbIe 3aHATHA (KOHTaKTHas padoTa):
- 3aHATHSA JIEKIIMIOHHOI'0 THUIA 96
- 3aHATHUS CEMHHAPCKOI0 TUMNA (MpaKTHYecKue 3aHATHS / TabopaTopHbIe padoTh) 32
- KCP 3
caMocTosTe/IbHasA padoTa 49
IIpomexyTouyHas arrecTanysa 36

JK3aMeH, 3aUéT

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpmeypupoeaHHoe no memam (pClS‘aeﬂClM) C YKdsdHuem 0mee0eHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacos U 8uobl yuebHbIX 3aHamuil)

HavmeHOBaHMe pa3[iesioB U TeM [JUCLUIUIMHBI Bcero B TOM UHC/Ie
(wacen) KonTakTHas pabora (pabota Bo
B3aUMO/IeHCTBUY C IIperiojjaBaTesem),
Yyackl U3 HUX
3aHATHS CamocTosTe/nbHas
CeMHUHapCcKOro paGora
3aHATUA THIa o0yuarowerocs,
JIEKIIMOHHOTO | (TIpakTHyeckue | Bcero Hacel
TUMa 3aHsATHs/1abopa
TOpHbIE
paboTsI), acs

0 0 o) 0 0

8 8 8 3 8
Tema 1. Beesienue B ripeimet. OCHOBBI IIpe/ICTaB/IeHUs! BelL|eCTBEHHBIX YUCeT
B MallIMHHOM apu¢MmeTrKe. CritaitH-uHTeprosisitys. OpraHusaiys u
IpOBe/ieHre BBIUMC/IEeHUH, pa3paboTKa U porpaMMHasi peaiu3aLys 34 20 4 24 10
a/ropuTMOB. Pa3paboTka MpOrpaMMHBIX CPeZICTB MO/ePXKKU
BBIYHC/TUTE/ILHOTO KCIIepUMEHTa.
Tema 2. YucjieHHbIe METOAbI JIMHEHHOH anrebpel. ATapar UCC/eI0BaHusI.
OO6yC/I0B/IEHHOCTD JIMHEHHBIX CUCTEM, BbITEKAIOI{He CBOWCTBA.
ViTepaLjiOHHbIe METO/BI IMHEHHOM anrebpel: MeTObI TIPOCTON UTepaLiii U
MHHHUMa/IbHBIX HeBs130K. CBOHCTBa MO/IMHOMOB UeObIIeBa 1 ONITUMH3ALYs
rapameTpoB MeTo/ia. ConpspkeHHbIe HarlpaB/ieHHst K METO/, COTIPSDKEHHBIX 40 2 10 30 10
rpaaueHToB. UKC/IeHHbIe METO/bI PELLeHHs TI0JIHOM 1 YaCTUUHOMN Mpo6ieMbl
cobcTBeHHBIX ynces1. OpraHu3anys ¥ IIpoBe/ieHre BBIUMC/IeHHH, pa3paboTka U
MporpaMMHasi peajM3arysi anroputMoB. PazpaboTka MporpaMMHbIX CpeJiCTB
O/ epP)KKU BBIUMC/IUTE/ILHOTO 9KCrieprMeHTa. [10AroToBKa CTy/IeHTOB K
BBITIO/IHEHUIO TTPOEKTa.
Tema 3. VIHTepriosnsiuys, yncieHHOe AvddepeHLpOBaHNe U MHTerPUPOBAHKe. 36 20 6 26 10




TocTpoeHue U BOMPOCH! cxoAuMocTH. CTPyKTypa 001jeli MOrpewHOCTH.
OpraHu3alyisi a/janTHBHBIX BBIUMC/IEHHH Ha HePABHOMEPHBIX CeTKax.
KOHTpO/Ib BEIYUC/TUTETBHOMN MOTPEIIHOCTH

Tema 4. UncneHHble MeTO/bl, OCHOBAHHBIE Ha pellleHUH 3a/au ONTUMU3ALAU.
Haunyuuivie npubnwkeHus B ribbepTOBbIX TIPOCTPAHCTBax, 06paboTka
9KCIepUMeHTabHBIX JaHHbIX, 5KOHOMU3ALMs CTeNleHHbIX psoB. PemieHue
KpaeBbIX 3a7iau /151 0OBbIKHOBEHHBIX Ar(depeHIHalbHBIX YPaBHEHHIH 39 22 8 30 9
BapUaLOHHO-TIPOEKLIMOHHBIMU MeTo/iaMu (MeTo bl BybHOBa-I"anepkuHa,
KOJUIOKALMH, HaMMeHbIIUX KBajpaToB, Putiia). ITpeacrasnenne 06 MK3
(MeTo/ie KOHEUHBIX 3JIEMEHTOB). BerumciuTesbHbIe acriekTel MKO.

Tema 5. Uuc/ieHHble MeTO/BI pellieHHsl HeIMHeMHbIX YpaBHeHUH, CCTeM
HeJIMHelHbIX ypaBHeHUH 1 KBa3u/IMHeapr3alisi PasHOCTHBIX CXeM

N 28 14 4 18 10
(HenMHeliHOe ypaBHeHHe TelIONpOBOAHOCTH, MogenbHas 3agaua VIII).
BoruncivTeibHbBIN SKCITIEPUMEHT KaK MeTO/, NCC/IeJOBAHUST CJIOXKHBIX CHCTEM
Arrecrarust 36
KCP 3 3
Wroro 216 96 32 131 49

Cojep)kaHue pa3/ie/ioB M TeM JAUCIUIUTUHBI

Tewma 1. Beesenue B npeaMeT. OCHOBBI ITPe/|CTaB/I€HUS BellleCTBEHHBIX UMCe/T B MallIMHHOM apudMeTHKe.
Crinatin-unTeprosisAius. OpraHu3alys U MpoBeZieHHe BRIUKC/IeHNH, pa3paboTKa 1 MporpaMMHasi pean3arivist
anroputMoB. Pa3paboTka mporpaMMHBIX CPeACTB MOAJEeP>KKU BEIUMC/IUTEILHOTO IKCITIePUMEHTa.
(cunxponusupoBaHa ¢ Temoit 6 aucuurvHbI "Hnc/ieHHbBIe METOZbI'")

Tema 2. Unic/ieHHbIe MeTOZBI TMHEWHOM anreOpbl. AnimapaTt uccieoBanusi. O0yCIOB/IeHHOCTb TUHEeHHBIX
CHCTeM, BbITEKAOIIHe CBOMCTBA. VTepalliOHHbIe MeTO/[bI IMHEWMHOU anreOpbl: METO/bI TPOCTOU UTepaLyy,
MUHUMAJTbHBIX HEBSI30K, CBOWCTBA MOJMHOMOB UeObIllieBa U ONTUMU3ALIUS TTapaMeTPOB. MeTo/| CONPSDKEHHBIX
rpaivieHToB. Ync/ieHHbIe METO/IbI PellieHusl TIOJTHOW ¥ YaCTUUHOM MPo0JieMbl COOCTBEHHBIX UMCE].
OpraHu3alys ¥ MpoBeZieHHe BLIUKC/IEHNH, pa3paboTKa 1 IporpaMMHasi peajii3aliyist airoputMoB. Pa3paboTka
MIPOrpaMMHBIX CPeJiCTB NOAIePXKKHU BbIUMC/IUTE/ILHOI0 3KCIlepuMenTa. [104roToBKa CTy/IeHTOB K BBIIIOJIHEHHUIO
rpoekTa (CMHXPOHH3UpOBaHa ¢ Temoii 7 AucHUTIMHBL "UHcIeHHbIe MeToIbI").

Tema 3. VIHTeprionsiuys HOMMHOMaMH, yrcyieHHoe JuddepeHLiupoBaHre 1 HHTerprupoBaHue. OpraHusanus
a/lalITUBHBIX BLIYUCIEHUN Ha HepaBHOMEepPHBIX ceTKaxX. KOHTpOJIb BBIUMC/IUTE/ILHOU MOTPELTHOCTH
(cunxponu3supoBaHa ¢ Temoii 8 aucturvHe! "UncieHHbIe MeTOZB").

Tema 4. UncneHHBbIe MeTO/bl, OCHOBAaHHBIE Ha PelleHrH 3a/au ONTUMK3alui. Hanmydiinve npubvbkeHusl,
00paboTKa KCTiepUMEHTaTBHBIX IaHHBIX, PellieHre KPaeBbIX 3a/1au /il OOLIKHOBEHHBIX UG depeHITUaTbHbIX
ypaBHEeHUH BapHal[MOHHO-TIPOEKI[MOHHBIMU MeTofiaMu. [TpezictaBienre 06 MKD (MeTo KOHEUHBIX
3/1eMeHTOB), (CMHXpOHH3UpoBaHa ¢ Temoii 9 guciunMHb "UucieHHble MeTOIbI"). BeIUuMCIMTe/IbHbIE aCTIeKThI
MKBO3.

Tewma 5. UncneHHble MeTO/IbI pellieHus] HeJTMHeMHbIX YpaBHEHUM, CUCTeM HeJIMHEeHBIX YpaBHEeHUN U
KBa3WIMHeapu3alys Pa3HOCTHBIX cxeM (HeslMHeltHoe ypaBHeHUe TeruionpoBoAgHocTH, MoenbHas 3agaua VIII).
BorunicnnrenbHbIN SKCIIEPUMEHT Kak MeTO/| UCC/IeJ0BaHUS C/IOXKHBIX CUCTeM (CMHXpOHU3KpoBaHa ¢ Temoi 10
IUCUUTIIMHBL "UHcieHHbIe MeToIbI").

4. YueGHO-MeTO/jUUeCKOe 00ecrieueHHe CaMOCTOSITe/IbHOI PadoThI 00yUarommxcs

CamocrosTenbHasi paboTta oOyyarou[uxcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a/laHusIM JIJIs1 TeKYIero KOHTPOJISI U NPOMEXYTOUHOM aTTecTaldy [0 UTOraM OCBOEHHS JUCLIAIUIMHbI
NIpYBe/IeHHBbIM B II. 5.



5151 obecrieueHrst CaMOCTOSITe/IbHOM PaboThl 00yUaroIIUXCst UCTIOMb3YOTCS:
OneKTpOHHBIE KYPChI, CO3/lJaHHbIE B CICTeMe 3/IeKTpOHHOTo 00yuenuss HHI'Y:

"UucneHHble MeTobl" — BecHa-1 (cemecTp 6) /11 OCBOeHUS AUCLUIIIMHBI "HHC/1eHHbIe MeTOAbI",
cemMecTpbl 5-6; "UuncneHHble MeTo/bl" — OceHb (cemecTp 5) [/ OCBOeHUS AUCLUIUIUHBI "HHceHHbIe
MeTozbl", cemecTpbl 5-6.", https://e-learning.unn.ru/course/view.php?id=815;
https://e-learning.unn.ru/course/view.php?id=2135.

VHble yueOHO-METOAMUECKHE MaTepHaJIbI;
[TosicHuTenbHas 3anucKa

HucuurivHa «IIpakTHKyM T0 YMC/IeHHBIM MeTO/laM» CUHXPOHH3UPOBaHa C JUCLATITMHON
"UucsieHHbIE METOZBI".

KoHTposib Tekyllleli ycrieBaeMOCTH 10 JUCLUTIIMHE "TIpakTHKyM T10 UMC/IeHHBIM MeToaM"
OCYILIeCTBJISIETCSI HA OCHOBE:

1) npakTUUecKux 3aZjaHuii;

2) nabopaTopHBIX paboT (M OTYETOB K HUM);

3) BbITIO/THEHUSI TIPOeKTa (TporpaMMHasi peaan3aliysi MeTOZia U BbIUMCTUTENbHBINA SKCIIepUMEHT);

BeIrosiHeHMe yKa3aHHBIX 3a/IaHUH IB/sIeTCs] He0OXOJUMBIM YCIOBHEM MPOX0KEHHs IPOMEKYTOUHOM
attectauuu (Cemectp 6, 3auer).

Ha ocHOBe pelieHHBIX B CeMecTpe MPaKTUYeCcKHX 3a/ilaHui (BbIOOpKa u3 3 — 5 3a/jau) v pe3y/ibTaToB
TIPOeKTa CTYJeHT F'OTOBUT JOK/Iaz.

KoHTpo/bHbIe BONpock! (cemecTp 6) U 10K/1a/, BIHOCSATCS Ha 3ayeT.

OcHoBHbIe TpeOOBaHUS K ITPOrpaMMaM:

— MporpaMmMa JIo/bKHa ObITh HalMcaHa CTYZeHTOM Ha aJiITOPUTMHUYECKOM SI3bIKe BBICOKOTO YPOBHS;

— KOJI, peayM3yoLIiii UNC/IeHHBbIA MeTO/, ZOJDKeH OBbITh MOATOTOB/IEH CTYZEHTOM CaMOCTOSITE/THHO;
— rporpamMma U crioco6 paboTsI ¢ Hel JO/KHBI OBITh IPUTOAHBI /IS OPraHU3aluy BBIUMC/TUTETBHOTO
5KCIIepUMEeHTa, B TOM YHCJ/le IPOBEPKU KOPPEKTHOM peau3aliiy MeTo/a, U3y4YeHHs CBOMCTB
MO/Ie/TMPYeMOro) 0ObeKTa.

YacTb 3a/1aHMi TaOOPAaTOPHOTO TIPAKTUKYMa BBITIOHSIOTCS Ha MPOTrpaMMax-TpeHa)XKepax.

[1pu BBINOIHEHUU TTPAKTAYECKUX 3a/laHui /sl BBIUMC/IEHUM, BCTIOMOTaTe/TbHbIX 110 OTHOLLIEHUIO K
M3y4yaeMOMy MeTO/Zly, MOXXHO MCII0/Ib30BaTh MaTeMaTUUeCKHi MaKerT.

[TapannensHOe MporpaMMHUpPOBaHUE NTPUBETCTBYETCSI.

KomrieKThl IpakTUYeCKUX 3a/laHuM, 1ab0paTOpHBIX paboT, TTPOEKTOB U KOHTPOJIbHBIX BOIIPOCOB B
KOMIL/IeKCe OPUEeHTUPOBAHBI Ha JIOCTIKeHHe C/IeAYIOIIUX Liesieil 00yueHUs:

— (hopMHpOBaHUe HayYHOT'O MBIIILIEHNs], TOHUMaHUsl 00/1acTel 1 TIepCrieKTUB TTPUMeHeHUsT
YKCJ/IEHHBIX METO/IOB;

— OCBOEHME MeTO/I0B UMC/IEHHOT0 aHa/in3a U BbIYMC/IMTEBHOTO SKCIIePUMEHTa;

— BbIPA0OTKY HABBIKOB PeIIeHus 3a/lay C UCI0/Ib30BaHHEM MEeTO/IOB MaTeMaTHUeCKOT0
MO/le/TUPOBaHUs;

— (hopMUPOBaHKs aIrOPUTMUYECKOr0 MO/X0/[a K PelleH!I0 MPUK/IaHbIX 3a/ay;

— OCBO€HHe MeT0/[0B 00pabOTKH IKCIiepUMeHTaIbHbIX JaHHbBIX;



— 3dKpeIrjieHHe TNMPpaKTU4eCKWX HABBIKOB pa6OTbI C SBM, HaBBIKOB paGOTbI C COBpeMEHHbIM
MMpOrpaMMHBIM O6€CH€‘J€HI/I€M; HaBBIKOB pa3pa60TKH W TIpUMEHEHUS TTIPOTPAMMHBIX CUCTEM U
KOMII/IEKCOB.

[yt obecrieueHrst CaMOCTOSITE/IbHOM PabOThl 00yUarOIIMXCsT UCTIONMb3YIOTCS 3/IEKTPOHHBIE KYDChI,
CO3/IaHHBIe B CUCTeMe 3/IeKTPpOHHOT0 o0yuenuss HHI'Y - https://e-learning.unn.ru/:

1. Ctponruna H.P., bapkanoB K.A. "UucneHnHble MeTo bl — BecHa-1 (cemecTp 6) /151 0CBOeHUsI
MUCIUTUTAHET "YrcneHHbIe MeTozbl", ceMecTphl 5-6. YK, yueOHO-MeToquuecKui KoMILieKe. DoH
3/1IeKTPOHHBIX 00pa3oBaTesibHbIX pecypcoB HHI'Y. — H. Hoeropoa, 2021. Va. . 815EM.06.2021.
URL.: https://e-learning.unn.ru/course/view.php?id=815 — Bxoz TpebyeT aBTOpH3aliH.

2. Ctponruna H.P., BapkanoB K.A. "UucneHHbie MeTogpl" — OceHb (ceMecTp 5) /151 OCBOEHUS
qucturvHel "UnciieHHbIe MeTobl", ceMecTphl 5-6. OYK, yueObHO-MeToaMuecKuil KoMmruiekc. DoHp
3/IeKTPOHHBIX 00pa3oBarenbHbIX pecypcoB HHI'Y. — H. Hosropog, 2021. Ua. 1. 2135EM.06.2021.
URL: https://e-learning.unn.ru/course/view.php?id=2135 — Bxog TpebyeT aBTOpH3aIyy.

a TaKXKe U3/JaHus:

3. Crponruna H.P. Ilpaktrkym 1o Kypcy "HucneHHble MeTobl": UKc/ieHHOe pellieHUe 3agaun Komm
JU1s1 OOBIKHOBEHHBIX JuddepeHIaIbHbIX YPaBHEHNH U CUCTEM U 3a[jJaull MaTeMaTU4eCKOro
mogenvpoBanus. — H. Hosropog: U3patenscteo HHI'Y, 2021. — 72 c.

4. Ctponruna H.P., bapkanos K.A. [IpaktvkyMm o Kypcy "HucineHHsle meTogs!": [IprMeHeHne
WTepaLMOHHbIX METO/IOB pellleHUs: pa3HOCTHBIX CXeM Ha IpuMepe 3ajauu Jupuxiie [j1s1 ypaBHeHUs
Ilyaccona. — H.Hosropopa: M3gatenscteo HHI'Y, 2021. - 48 c.

Y 5JIeKTPOHHbBIE U3/laHHsl, YKa3aHHble B CITUCKe OCHOBHOU JIUTEPaTyphI.

5. @OoHJ OLEHOUHBIX CPEeACTB /I TeKYyIlero KOHTPOJIs yCleBaeMOCTH U TPOMEeXYTOUHOM
aTTecTalyy Mo JUCIUIIMHE (MOY/II0)

5.1 TunoBble 3afiaHUsA, He00XOJUMBbIe [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB UX OLleHUBaHUSA:

5.1.1 TunoBsle 3ajaHus (OLeHOUHOE CPeACTBO - OTUeT Mo JIabopaTopHBLIM paboTam) J/isi OLIEHKH
copmupoBaHHocTH KomneTeHnuu OITK-1:

Cemectp 5

CryzieHT BbInosiHsieT J/IabopaTopHbIi PaKTUKYM, BK/IIOYAIOIIMIM:

JlabopaTopHast pabota Nel. UucnenHoe perienue 3a1aun Komm st OY. TekcTsl 3aJjaHuii M BapHaHThI Ha
pecypcax:

1. Crponruna H.P., Bapkanoe K.A. "Uucnenssie Metogpl” — OceHb (ceMecTp 5) /1 0CBOeHMs! AUCLMIUIMHEI "UKC/IeHHbIe MEeTO/

bI", cemecTpbl 5-6. URL: https://e-learning.unn.ru/course/view.php?id=2135 — Bxoz TpebyeT aBTOpH3aL{iH.

1. Crpouruna H.P. TIpakTikym 10 Kypcy "UuncieHHbie MeTogbl": UuceHHoe peliienue 3aaurt Kot [yist 00bIKHOBEHHBIX
IuddepeHabHBIX YPaBHEHUH U CUCTEM U 33[jaul MaTeMaTh4yeckoro MoenpoBanus. — H. HoBropog: M3patensctso HHIT
Y, 2021.-72c.


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

JlaboparopHas pabota Ne2. UnceHHOe pelieHre KpaeBoi 3agaun st OTY ¢ pa3pbIBHBIMU KO3 duieHTaMu
MeTozioM OasaHca (3a/jaua 0 pacrpe/ie/IeH|UH TeMITEPATyPhI Ha OTPe3Ke).
TekcThbl 3afjaHuii U BapUaHThLI Ha pecypce

1. Crponruna H.P., Bapkanos K.A. "Uucnenssie meTogpt”" — OCeHs (CeMecTp 5) /i OCBOHUS JUCIUTUTAHEL "UHC/IeHHEIE METO/]

bI", cemecTpbl 5-6. URL: https://e-learning.unn.ru/course/view.php?id=2135 — Bxop TpebyeT aBTOpH3aL{UH.

JlabopaTopHast pabota Ne3. UncsieHHoe pelieHHe 3a71auu [Iupuxsie A/is1 ypaBHeHus [lyaccoHa B IByMepHOH
(mpsiMoyTobHOM) 06/1acTH (3afaua o pacripefe/ieHUy TeMIepaTyphl Ha I/IaCTHHE), TECTOBBIM BapUaHT.
TekcThl 3ajaHKi ¥ BapyUaHThI Ha pecypcax

1. Crponruna H.P., Bapkanos K.A. "UucneHHsle MeTofpbl" — OceHb (ceMecTp 5) /1 OCBOeHHS AUCLUILIAHE] "UHC/IeHHBIe MeTO/]

bI", cemectpsl 5-6. URL: https://e-learning.unn.ru/course/view.php?id=2135 — Bxo/ TpeOyeT aBTOPU3aL[UH.

1. Crponruna H.P., bapkanos K.A. IIpaktukym no Kypcy "HucieHHble meTozbl": [IpriMeHeHre nTepalOHHbIX METO/I0B PeLleH!
s1 pa3HOCTHBIX CXeM Ha npuMepe 3ajauu Jlupuxie aJis1 ypaBHeHus [lyaccona. — H.Hosropog: Usparensctso HHI'Y, 2021. - 48
c.

TpeboBanus K opopmieHHIo oT4eTa (Ha O/1aHKe O0TUeTa) B TEKCTe COOTBETCTBYIOLIErO 3a/jaHHs.

Kpurtepuu oneHMBaHus (OLjeHOUHOe cpeCcTBO - OTUeT 1o y1adopaTopHBIM padoTam)

OneHka Kputepuu orjeHuBaHUs

3aziaHue BBINOJIHEHO, 0TYeT oopMIIeH Ha 6/1aHKe U COOTBETCTBYeT TpeOOBaHKSIM, BO3SMOYKHBI
3aUTeHO HeCyIleCTBeHHbIe HeZloUeThl U He3HaUUTe/TbHbIe (HerpyObie) ommOKy. Bce KOHTPO/TBHBIE TOUKH
BBIUMC/IEHUH [JO/DKHBI ObITh MPO/jeHbl BEpHO.

3a,an1/1e He BBITIO/THEHO WJ/IM BBITIO/IHEHO B CYILI€CTBEHHO HEIT0/JTHOM O6"b€Me, oTyeT He

He
npeacTaB/ieH WK He COOTBETCTBYET Tpe6OBaHI/IHM, HMMEIOT MeCTO CyLlIeCTBEeHHbIE HEJOUEThI UJIN
3aUTeHO
rpy6bie omm0OKH, paboTa Ha/l OITMOKaMK He TpoBe/IeHa.
5.1.2 TunoBble 3ajaHusa (oLeHOUHoe cpeAcTBO - IIpakTHueckoe 3ajaHue) /i1 OLIEHKHU

copmupoBanHocTu KomnereHiuu OITK-1:

Cemectp 5


https://e-learning.unn.ru/course/view.php?id=2135
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CryzenT BoinosiHseT [1pakTUKyM, BK/TIOUYAIOILIWHI:

IMpakTukym Nel (Ha pecypce e-learning.unn.ru [IpakTukym o moaysmto 16). KoMrinekT 3aaHuii 1o
Teme 2 «UuceHHOe pelieHre 3agaun Korm /711 0ObIKHOBeHHBIX JU(depeHIranbHbIX YpaBHEHUN 1
CHUCTEM»

TekcThI 3a/jaHMI ¥ BapUAHThI Ha pecypcax:

1. Crponruna H.P., Bapkanoe K.A. "Uucnenssie Metogpl” — OceHb (ceMecTp 5) /1 0CBOeHUs! AUCLMIUIMHEI "UKC/IeHHbIe METO/

bI", cemecTpsl 5-6. URL: https://e-learning.unn.ru/course/view.php?id=2135 — Bxog TpebyeT aBTOpH3aLym.

1. CrponruHa H.P. IIpakTukym mo Kypcy "ducnenHble MeTogpl": UncieHHOe pellieHye 3a1aurt Ko /151 0ObIKHOBEHHBIX
JuddepeHIManbHbIX YpaBHEHWH U CUCTeM U 33/laul MaTeMaTH4eckoro mofienuposanust. — H. Hoeropog: Mspatenscteo HHIT
Y,2021.-72c.

ITpaktukym Ne2 (Ha pecypce e-learning.unn.ru ITpaktukym no mogyasm 4-7). Komriiekr 3afiaHuii 1o
Temam 3-5 «YpaBHeHHe TeMJIONPOBOAHOCTH KakK MOJe/IbHas 3a/jaua AUCLUTIMHBI «HHC/IeHHbIe
METOZIbI» ¥ MeToZ, OasaHca», «OCHOBBI TEOPUH PA3HOCTHBIX CXeM», «UUCIeHHOe pelleHre
HeCTallOHapHOr'0 ypaBHEHUS TeMI0NPOBOJHOCTH».

TeKkcTbl 33/JaHUI ¥ BapUaHTHI Ha pecypce:

1. Crponruna H.P., Bapkanos K.A. "UucienHsle MeTofpbl" — OceHb (ceMecTp 5) /1 OCBOEHHS AUCLUTUTAHE] "UHC/IeHHEIe METO/]

bI", cemecTpbl 5-6. URL: https://e-learning.unn.ru/course/view.php?id=2135 — Bxoz TpebyeT aBTOpH3aL[1H.

[Tpaktukym Ne3 (Ha pecypce e-learning.unn.ru ITpaktukym no mogyasm 8-9). Komriniekr 3aziaHuii 1o
Teme 6 «HucneHHoe pelieHue 3agaun Jupuxne asa ypaBHeHus [lyaccoHa Ha OCHOBE Pa3HOCTHBIX CXeM
Y UTepaljMOHHBIX METO/IOB JINHEMHOH a/reOphi».

TekcThbl 3ajaHuii U BapDUAHThLI Ha pecypcax

1. Crponruna H.P., Bapkanos K.A. "UucneHHsle MeTofpl" — OceHb (ceMecTp 5) [/1s OCBOeHHS AUCLUILIAHE] "UHC/IeHHBIe MeTO/]

bI", cemectpsl 5-6. URL: https://e-learning.unn.ru/course/view.php?id=2135 — Bxoj TpeOyeT aBTOpPU3aI[HH.
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1. Crponruna H.P., bapkanos K.A. IIpaktukym no Kypcy "UucieHHsle MeTozbl": [IpriMeHeHre nTepaLOHHbIX METO/I0B PeLleH!
s pa3HOCTHBIX CXeM Ha IpuMepe 3ajauu [Jupuxie A ypasHenus [lyaccona. — H.Hosropoa: Usparensctso HHI'Y, 2021. - 48
c.

B TekcTe pereHus JO/DKHBI ObITH OTPa’KeHBI: TIOCTAHOBKA 3a7lauy, LieJb U 3a/jaua BEIUMCIeHNH,
TIpUMeHsIeMbIil MeTOJ, U ero CBOMCTBA, X0/, PelleHHs], UTOTOBBIN U TPOMEeXXYTOUHbIe Pe3y/IbTaThl
(KOHTpOJIbHBIE TOUKH); aHa/IU3 [IOTPEIIHOCTH U OTBET Ha JIpyrre BOIPOCHI 3a/JaHHs1; CEPBUC
(MHCTPYMEHT) NTPOBeZIeHHbIX BbIUMC/IEHUM.

CemecTp 6

CTyzileHT B paMax CaMOCTOSITe/IbHOM PabOThI BLITIOJHSIET OTZAe/bHBIe 3afaHus [IpakThKyMma,
BKJIFOYAIOLLIero:

IMpakTukym Ne4 (Ha pecypce e-learning.unn.ru I[IpakTukym rno moaymo 11). [Tpaktukym o Teme 7
«YuC/IeHHbIe MeTO/IbI IMHEeHHOH anreOpbl».

TekcThl 3a[jaHW ¥ BapUaHThI Ha pecypcax:

1. Crponruna H.P., Bapkanos K.A. "Uucnennsie meTogp”" — BecHa-1 (cemMecTp 6) A71st 0CBOEHUS AUCIMIIMHEI "UHC/IEHHbIE METO

mbi", cemectpel 5-6. URL: https://e-learning.unn.ru/course/view.php?id=815 — Bxop tpebyer asTopusarmm.

1. Crponruna H.P., Bapkanos K.A. [Ipaktukym no kypcy "Uucnenssle Merozel": [IpruMeHeHre UTepaliOHHbIX METO/IOB PeLleH!
s1 pa3HOCTHBIX CXeM Ha npuMepe 3ajauu Jupuxne a5 ypaBHeHus [lyaccona. — H.Hosropog: Usparensctso HHI'Y, 2021. - 48
c.

Ipaktukym Ne5 (Ha pecypce e-learning.unn.ru ITpaktukym no mogysmto 12). KoMruieKT 3afaHuii 1o
Temam 6, 8 «OCHOBBI TeOPUU MHTEPIIOJISLIMU: CI/IalH-UHTEPIIOJIALMS, UHTEPIIO/ISILINS [I0MHOMaMH,
yrcieHHoe AvddepeHIMPOBaHNe, UNC/IEHHOe HHTeIPUPOBAHKE»

TekcTbl Ba,Z[aHI/Iﬁ W BAPDHUAHTHI Ha pecypce:

1. Crpouruna H.P., Bapkanos K.A. "UucienHsle Metoanl" — BecHa-1 (cemecTp 6) A5t 0CBOeHUs JUCLUILIMHEBI "UNCIeHHbIe MeTO

abl", cemectpel 5-6. URL: https://e-learning.unn.ru/course/view.php?id=815 — Bxop tpe6yer apTopusaruu.

IMpakTukym Ne6 (Ha pecypce e-learning.unn.ru IIpakTrkym o mozysto 14). KoMriiekT 3aaHui 1o
Teme 9 «UucneHHbIE METOABI, OCHOBAHHBIE Ha PeIlIeHUH 3aZiay ONTHMHU3aLUK» (OThICKaHWe HAWTyUIINX
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MpUOMKeHUH B GYHKLMOHATBHBIX TIPOCTPAHCTBAX U IKCTIepUMeHTasbHasi 00paboTka JaHHbBIX,
pellleHre KpaeBbIX 3a/lau BapyaLldOHHO-IPOEKLIMOHHBIMU METOZ,AMH U JP.).

TeKkcThbl 3aJjaHuit U BapUaHThLI Ha pecypce:

1. Crponruna H.P., Bapkanos K.A. "Uncnennsie metogp”" — BecHa-1 (cemecTp 6) /st 0CBOEHUS AUCIMTIMHEI "UHC/IEHHbBIE METO

aer", cemectpel 5-6. URL: https://e-learning.unn.ru/course/view.php?id=815 — Bxop tpeGyer apTopusarym.

B TekcTe pelieHys JO/DKHBI ObITH OTPasKeHBI: TIOCTAHOBKA 3a/lauy, LieJib U 3a/jaua BEIUYMCIeHUH,
TIpUMeHsIeMbI MeTOJ, M er0 CBOWMCTBA, X0/, PellleHHs], UTOTOBBIN U TPOMeXXYTOUHbIE Pe3y/IbTaThl

(KOHTpOJIbHBIE TOYKH); aHa/IU3 [IOTPEIIHOCTH U OTBET Ha /IpyTre BOIPOCHI 3a/JaHHsl; CEPBUC
(MHCTPYMEHT) NTPOBeZIeHHBIX BbIUMC/IEHUI.

Kpurtepuu ouenuBanus (oreHoYHoe cpeAcTBO - IIpakTHueckoe 3ajaHue)

Ouenka Kputepun ouennBanus

3a,an1/1$1 BBITTIO/IHEHBI BEPHO, BO3MO>XKHBI HE3HAUUTE/IbHbIE (He pr6ble) OLL[I/I6KI/I, KOHTPOJIbHBIE

3auTeHO . .

TOUKH BBIUMC/IEHHUH I0JDKHBI ObITH 0003HAUeHbI 1 TIPOLZIeHbI 0e3 rpyObIX OIHMO0K.

3a/iaHusl He BBITIO/IHEHBI WJTH BBITIO/THEHBI B CYILECTBEHHO HEMOJTHOM 00beMe, KOHTPOJIbHbIE TOUKU
He o

BBIUMC/IEHU He 0003HAUYeHbI UK JIOTYIIeHbl IpyObie OIMOKY 1 paboTa Haj| OIMOKaMu He
3auTeHO

TIpOBe/ieHa.

5.1.3 TumnoBbie 3ajaHus (omeHouHoe cpeAcTBO - IIpoekT) AnA oueHKH cGOPMHUPOBAHHOCTH
kKomnerennyu OITK-1:

Cemectp 5
TemaTuka np
0EKTOB

YucneHnHoe perieHue 3a7aun Ko 15t 00bIKHOBEHHOTO U depeHIasbHOT0 YPaBHeHUs U 3a/1auu
MaTeMaTUYeCKOro Mo/ie/IMpOBaHusl

YucneHHoe perieHre 3aaun Ko ajist cucteMbl 0OBIKHOBEHHBIX v depeHIanbHbIX YPaBHEHNH 1
3a[,auM MaTeMaTUueCcKoro MoZle/IMpOBaHUs

YucsieHHOe pelieHye 3a1aun Koy Jj1s1 )KeCTKON CUCTeMbI OOBIKHOBEHHBIX UG hepeHIMaabHbIX
ypaBHEHUI


https://e-learning.unn.ru/course/view.php?id=815

YucieHHOe pelieHre 3a7aur Kol [jisi HeCTalliOHapHOTO ypaBHEHUS! TeTUIONPOBOJHOCTH (C yUeToM
IPaHUYHBIX YCI0BUM TI0 TIPOCTPAHCTBEHHO IepeMeHHOM)

(3amanus pa3TMuaroTcs HabopoM MOZeNIbHBIX 3a/1a4, POIOM I'PAHUYHBIX YCIOBHM, KOMIUIEKTOM
YUC/IEHHBIX METO/IOB U TUTIOM Pa3HOCTHBIX CXeM)

TekcThl 3ajaHnii ¥ BapyUaHThl, a TaK)Ke MeTOAUYeCKre YKa3aHus Ha pecypcax:

1. CrponruHa H.P. IIpakTukym mo Kypcy "ducnenHble Metogpl": UncieHHOe pellieHye 3a1aurt Ko /151 0ObIKHOBEHHBIX
IuddepeHLabHBIX YPaBHEHMH U CUCTEM U 3a[jaul MaTeMaTh4yeckoro MogenpoBanus. — H. HoBropog: M3patensctso HHIT
Y,2021.-72c.

1. Crponruna H.P., Bapkanoe K.A. "Uuciiendsle MeTopl" — OceHb (ceMecTp 5) /15 0CBOeHMS JUCLMIVIMHLI "UKC/IeHHbIe

meTo/pl", cemectpsl 5-6. URL: https://e-learning.unn.ru/course/view.php?id=2135 — Bxo TpebyeT aBTropu3arium.

Cemectp 6
Tematuka I1p
OEKTOB

YucnieHHoe peliieHye 3a7aun Jvpuxiie s ypaBHeHus [TyaccoHa Ha 0CHOBe TIPSIMBIX U
UTeparMOHHBIX METO/IOB IMHEHHOMW a/reOphl: aHaIM3 U ONITUMU3AI[|sS CXOJAUMOCTH

MeTopnpI:

® MeTO/l BepXHeM peslakcaluy,

® MeTOJ, CONPSUKEHHBIX IPaJINeHTOB,

® MeTOJi, MUHMMaJbHbIX HEBS30K,

® MeTO/ MPOCTOM UTepaLuu

® MeTo/| MPOCTHIX UTePaLii C ONTUMAa/ILHBIM HaOOPOM IapaMeTpoB

® MeTo/| TUCKPETHOTro TipeoOpa3oBanus Pypbe

* KOMOWHHPOBAHHBIN METOJ AMCKPETHOTO TpeoOpa3oBaHust Dypbe v MPOTrOHKH
® [I0NepeMeHHO-TPeYroJIbHbIA MeTOZ, U JIp.

(3apaHus pa3MuaroTcs HAbOpOM MOZle/bHBIX 3a/jau, FeOMeTpruUecKoi KoHuryparueii 0671acTy, pa3MepHOCTbIO
MIPOCTPAHCTBA, IPUMEeHsIeMbIM MEeTO,0M)

TekcThbl 3afjaH1ii U BapUAHTHI, a TAK)Ke MeTOAUUeCKUe yKa3aHUs Ha pecypcax:

1. Crponruna H.P., Bapkanos K.A. [TpaktukyM no kypcy "Uucnennsle Metozpl": [IprMeHeHre TepaljiOHHbIX METO/|0B PelleH!
sl pa3HOCTHBIX CXeM Ha npuMepe 3ajauu Jupuxie ass ypaBHenus [lyaccona. — H.Hosropog: Usgarenscteo HHI'Y, 2021. - 48
C.

2. Crponruna H.P., Bapkanos K.A. "Uucnennsle MeTofsl" — BecHa-1 (cemecTp 6) A/ 0CBO@HMS JUCLMIIIMHB] "UHC/IeHHbIe MeTO

abl", cemectpel 5-6. URL: https://e-learning.unn.ru/course/view.php?id=815 — Bxop tpebyer asTopusaimu.
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Kputepuu oneHnBaHus (oieHOYHOe cpeAcTBO - IIpoekT)

OueHka

Kputepun orjeHMBaHNSA

3a4TeHO

3aziaHus BBITIOSTHEHBI BEPHO B ITOJIHOM WJTH [JOCTaTOUYHOM 00beMe, BO3MOXKHbI He3HAUUTEe TbHbIe
(HerpyObie) OIMOKH, KOHTPOJIbHBIE TOUKH BBIUMC/IEHUH JOJDKHBI OBITh MTPOZIEHB! BEPHO,
BBIUMC/IUTE/bHBIN 9KCIIePUMEHT OpraHu30BaH BepHO, TIPOBe/ieH, TOKyMeHTHPOBaH, BbIBO/IbI
copMyMpoBaHbl. MaTeMaTHUeCKasi MO/Ie/Tb U BLIUUC/TUTE/TBHBIN alrOPUTM 000CHOBAHAI.

He
3a4TeHO

3a/jaHust He BBINOJTHEHBI WM BBITIOTHEHBI B CYIL|eCTBEHHO HEIIOJIHOM 00beMe, U/ [JOMyLeHbI
rpyOble ommOKY 1 paboTa Hafi oIMOKaMH He MTPoBeZieHa. BeIUMC/TUTeTbHBIN SKCIIEPUMEHT He
TIPOBE/IEH WJIM TIPU €ro OPraHU3aliy U M0/jBe/IeHUH UTOTOB JIOMYIIeHbl CYI[eCTBEeHHbIe OLIMOKH.
MaTtemarryeckast MOJie/Tb VT BHIUMC/TUTETBHBIN alrOPUTM He 000CHOBAHBI.

5.1.4 TunoBble 3ajaHus (oLeHOUHOe cpeAcTBO - [lok/1aj) AMA OLeHKH CHopMHPOBAHHOCTH

kovmerennuu OITK-1:

B cemecTpe 6 M0 UTOraM CaMOCTOSITENTHHOM PabOThI CTY/IEHT JieJlaeT A0K/Iaf, BKIIUAroImyi oT 3 10 5
3a/laHul 0 TeMaTuKe JieKLUK 6 cemecTpa. BapuaHThl 3aiaHui AJ1s JOK/Iaa — U3 uuciia
VHIVBHUY/IbHBIX PAKTUUECKUX 3a/IaHUH JI/I1 CAMOCTOSITE/IbHOM PabOoTHI.

B fiokna/ie 10/KHBI OBITH OTPaXKeHBI: TIOCTAHOBKA 3a/1a4H, 11e/Tb U 33/laua BBIUUCIEHUH, TIPUMeHsIeMbIH
METO/, U ero CBOMCTBA, X0/, pellieH!s], UTOTOBbIi U IPOMEXXYTOUHbIe pe3yJibTaThbl (KOHTPO/bHbIE

TOYKH); aHa/IN3 TTOTPEITHOCTH U APYTHe BOTIPOCHI 3a/IaHUsI; CePBUC (MHCTPYMEHT) MTPOBe/IeHHbIX
BBLIUMCJICHUH.

IIpumMep KoMILIeKTa 3aaHuii a1s qoknaga (Ceme

cTp 6)




3aoaya Nel
B TaGnHIe NpHEeJeHE! (IPHOIH:KEHHO) 3HaYeHHA QyHKITHH f{X) = ch(x):
X 0.2 0.4 0.5

fix) 1.02007 1.08107 1.12763

TTocTpoiiTe HHTEPIOIALHOHHEIH MOTHHOM CTENeHH 2, HComb3ya y3716l 0.2, 0.4, 0.5. BEIMHCIHTE C ero
nomomeko f(X) B Touke X = 0.35.

IIpoBeaHTe MOTHBIH aHATH3 IOTPEMIHOCTH B YKa3aHHOH Touke. B ToM 9HCIe:

1) 3anHIDHTE OTpeeeHHe H IOIY4HTe (OPMYTY NOTPENTHOCTH HHTEPIIOIAIIHH.

2) OueHHTe NOTPEIIHOCTh HHTIEPIIOIALHH.

3) 3anHmmHTe oNpesielleHHe, HeOGXOIHMbIE IPEIONoKEeHHA H OLleHHTE BRYHCIHTENbHYIO IOrPEITHOCTb.

4) 3anmHIIHTE OMpe/eeHHe H OlleHHTe 00IIyI0 MOrPelHOCTb.

5) 3anHImHTe HeKOMOe 3HadeHHe f(X) ¢ ydeToM oleHOK o6mIeH MorpenHoCTH.

Ipumeyanue. OmudroH 3afanng TabaHIHOH QYHKIHE CYHTaeM IIOTOBHHY eIHHHIBI MOCIeAHEro pas-

pana.
3aoaua Ne2
Hcnons3yd TabIHIHEIE JaHHBIS
X 0.1 0.2 0.3 0.4 0.5 0.6 0.8
Jix) 1.005 1.02007 1.04534 1.08107 1.12763 1.18547 1.33743
H orneparop

(-6 + 8*f; — 8*f+ £5)/(12%h)

BBIYHC/IHTE NPHGIIKEHHO® 3Ha9eHHE [IPOH3BOIHOH nopAaka 1 B To4ke X = 0.3:

[IpopeauTe NOMHBIH aHATH3 IIOTPEIIHOCTH. B TOM 9HCIE:

1) 3anHmHTe onpeeNeHHe H NONy4HTe (OpMy.Ty NOTPeNIHOCTH YHC/IeHHOro AH( QepeHEpOBaHH. BI-
JeTHTE I71aBHBIH WISH MOTPENIHOCTH H ONpeJeHTe ee MOPAIOoK.

2) 3anHImHTe ONpesieNieH e, HE0GX0THMBIE MPEITOTOKEHHA H ONEHHTE BEIYHCTHTENPHYIO0 TIOT PEITHOCTE.

3) 3anumHTe ONpeeeHHe H OleHHTEe OGIIYIO MOTPEITHOCTb.

Ipuvevarue. OMHOKOH 3a7aHHA Ta0IHIHOH QYHKIHH CYHTaeM IOJIOBHHY €JHHHIIEI IIOCTIeHETo pas-
pAana.

3aoaua Ne3

C HelBl0 YHCIEHHOTO pelleHHA NH(@epeHIHATHOTO YpaBHeHHH U ;’ = u;cx, X € [0,1], e [0,1] c
HaYanbHBIM YCTOBHEM 2(X,0)=2¥? H TPAHHYHBIMH YCTOBHAMH H(O, I) = 0, ?J(], l‘) =2 sanummTe wHCTO HeAB-
HYIO Pa3HOCTHYIO CXeMy, THCTIO pasGHenmii o npoctpanctey #2 = 4 m 1o Bpemenn m=10. HafinuTe 3nagenna

CeTOYHOH (QYHKIHH v(x,t ) Ha HYIIEEOM H IIEPBOM CIIOE.

Kputepumu orjeHrnBaHus (0L[leHOUHOe CpeACTBO - JloK/1aj)

OueHka Kpurepuu onjeHrBaHUs

3aAaHI/IH BBITIO/IHEHBI B€PHO, BO3MO>XHBI HE3HAUYUTE/IbHbIE (Herpy6ble) O]_LII/I6KI/I, KOHTPOJIbHbIE

3a4TeHO o o
TOUYKHU BBIYMC/IEHHWHN OO/DKHBI OBITE MponJeHbl BEPHO.

He 3alaHus He BBITIOJTHEHBI WK BHITIONHEHBI B CYL[ECTBEHHO HETOJHOM 00beMe, HJTH JOMYIIeHb
3auTeHO rpyOble olMOKY 1 paboTa Haf oltMOKaMu He TpOBeZieHa.

5.1.5 TunoBble 3ajaHus (oueHouHoe cpeactBo - CoOecejoBaHue) /i OLEHKH
chopmupoBanHocta KommnereHyuu OITK-1:



Cemectp 6
KoHmposnbHble eonpocbl K cobecedogaHuto no Teme 6

Kybuueckuii criaiiH, ero KAHOHWYeCKUH BH/] U CBOWCTBA. 3aflaua KyOUUeCcKOU CTlaiiH- MHTEePTIOSIIH,
BU/IbI TPAHUYHBIX YC/I0BUA. Teopema o CyIeCTBOBaHHH, eAMHCTBEHHOCTH U CTrIocobe
MOCTPOEHKST UHTEPITO/ISILIMOHHOT0 KyOMUuecKoro crijiaiiHa ¢ rpaHUYHBIMU YC/IOBUSIMU Ha BTOPYIO

MPOU3BOZHYIO (C JoKa3aTeabCcTBOM). Pr3nueckas Moziesb criylaiiHa. CXo[UMOCTh TIpoIiecca CrijlaiiH-
VMHTEPIOJIALMA. 3HaTh: XapakTep pe3y/bTaToOB 0 CKOPOCTH CXOAUMOCTH, ONITUMa/IbHbIe CBOWCTBA
crutaiiHoB. VIMeTh Tipe/icTaB/IeHre O CTUIaliHaX, TapPAHTHUPYIOIINX BLICOKYHO CKOPOCTh CXO/IUMOCTH; O
TMOJIMHOMUA/IBHBIX CIUIaliHaX U AedeKTe crlaliHa; 0 IPUMEHEHUH JIOKAIbHBIX 1 allpOKCUMUPYIOLINX
CTIJIaliHOB.

KoHmposnbHble onpocbl K cobecedogaHuto no Teme 7

HopMbI BeKTOPOB 1 MaTpHL], COT/IaCOBaHHEBIE U TIOAUUHEHHBIe HOpMbI. COOCTBEHHbIE UKCIa, KX
CBO¥CTBa U orjeHKa. CrieKTpa/bHBIN Paiuyc, OlleHKa HOpMbI MaTpHiibl. HopMa 00paTHOM MaTpHLIb.
CUMMeTpHYHbIe U CUMMeTPUUHBIE MOJI0KUTEeIBHO Onpe/ie/ieHHble MaTPULIbI, UX CBOMCTBA U HOPMBI.
Yucno o0yc/I0B/IEHHOCTH, €ro BiavssHue Ha cBoiicTBa CJIAY. IIpuMepsl 110X0H 00y C/I0B/IEHHOCTH.
VmMeTh Tipe/iCTaB/IeHNEe U TPUMEHSITh: MeXaH!3M BIUSHHS 00y C/TOBIEHHOCTH Ha MOTPEITHOCTh
pewenus CJIAY. Hopmanusanusi. CKOpoCTb CXOAUMOCTH. [Ipe3eHTalusi MOZe/IbHBIX 3a/au.

Mertoz ipocToii utepaiiud. Teopembl 00 YCIOBUSIX CXOJUMOCTH U OI[eHKaxX CXOAMMOCTH. Beibop
OTNTUMAJTLHOTO TIapaMeTpa, ONTUMaJbHast OL|eHKa CXOAUMOCTH. BusiHue uncia 00yc/10BIeHHOCTH Ha
CXOAUMOCTb MeTo/a. PacueT napamerpa MeTo/ia Ha OCHOBE OLIeHOK COOCTBEHHBIX YHCeJI, ONITUMaIbHbIN
BBIOOD TTapamMeTpa M OL{eHKa MOTPeIIHOCTH MeTo/ia

METO,Z[ MHWHHWMAJ/IBHBIX HEBA30K. TEOPEMBI 0 B])I60pe MapamMeTpad, CXOAUMOCTHU METO/jd 1 OLIEHKEe
MOTrpeIHOCTH Ha OCHOBe CcOOCTBEHHBIX UMCe/ UK UX OLI€EHOK

MeTog ¢ uebbIIeBCKMM HaOOpOM MapameTpoB. BrIOOp mapamMeTpoB Ha OCHOBe COOCTBEHHBIX UHCesT UIH
ux onjeHoK. Criocob npuMeHeHMst MeToZa. TeopeMbl 00 ONTHMa/IbHBIX CBOMCTBAX, OLIEHKAX
TMOTPEeIIHOCTH U CXOJUMOCTU MeToza. [Ipumep 3a7:aun 0 MOCTPOEHUH 10JIMHOMA, HauMeHee
YKJIOHSIIOIerocs oT Hy/isl. [IpuMep mocTpoeHust MeTozia

MeTtop conpspkeHHbIX rpagueHTOB. CBefeHue pereHust CJIAY K pelleHHI0 3a7,auyd ONTUMU3aL1U.
ComnpspkeHHbIE HallpaBJ/IeHUs U UX cBOMCTBa. CBefieHue k-MepHOU (MHOTOMEDHOM) 3afiauu
OITHMU3AL[MH K pellleHHI0 K 0JHOMepPHBIX ONMTUMM3al|MOHHBIX 3aa4. OnucaHre MeToJa CONpsKeHHbIX
rpagveHToB. OCHOBHBIE CBOMCTBA METO/A.

KonmposbHble 8onpochkl K cobecedosaHuto no Teme 8

VHTepONALMOHHBIHN MTOJIMHOM, TeOPEMa O ero CyLeCTBOBAaHWUH, eJMHCTBEHHOCTH U CII0Cco0e 3arucH B
cdhopme Jlarpamka (c Joka3aTeabCTBOM). VIHTePIIO/ALIMS M 9KCTpanossiiys. TeopeMa o MOTPeLHOCTH
WHTepHoJisiyu (C JoKa3aTe/bCTBOM). CBOMCTBA TMHEUMHON MHTEPIIOMNSILMU (C J0Ka3aTelbCTBOM).
BruiunciuTenbHas ¥ 00111ast TIOTPELTHOCTb UHTEPITOJSIMA. AHAMN3 TIOTPEIIHOCTel Ha oTpe3Ke. TeopeMbl
0 CXOAMMOCTHY UHTEPIIOJISILMOHHOTO TipoLiecca (6e3 foka3arenbCTBa). [IpuMepsl MpuMeHeHust
VHTEPIIOJISLUN.



Cr1ocob mocTpoeHyst Pa3HOCTHBIX OTIEpaTOPOB, TIOIPEITHOCTE OTNepaTopa, MOpsAJ0K, TOUHOCTb U
MOPSI/IOK TIOTPEITHOCTH OIMepaTopa, CXOJAUMOCTb OTepaTopa K 3HAUeHWIO

MTPOU3BOJHOM, BEIUMC/IUTEIbHAS U 06I11asi MOTrPeIHoCTb AuddepeHIMPOBaHUs], BEIYMC/IUTEIbHAS
HEYCTOWUMBOCTD U ONTUMAJIbHBIN I1ar urcieHHOro quddepeHipoBanus. [Ipumepsl pa3HOCTHBIX
0repaTopOB U UX CBOMCTBA

KBazipatypHble (popMysibl MHTEPHOJISALMOHHOIO THMA, 0011 cr1ocob rnosyyeHus, MopsiioK, TOUHOCTS,
MOPSI0K MOTrPeLIHOCTH, BU/bI ITOTPeIIHOCTY. Bomnpockl K 3k3aMeHy: @opMmyiibl HeroToHa-Koteca,

npuMepbl. @opmysia CHMIICOHA, TIO/HBIN aHaau3 norpemHocTy. CocraBHast popmyna CUMIICOHa,
TIOJTHBIM aHa/IM3 MOrpelHOCTY. MIHTerpupoBaHue ¢ 3aJaHHOM TOYHOCTBI0. OLieHKa MOrPeLHOCTH
YKMC/IeHHOTO MHTeTPUpOBaHus 1o nipaBuny Pyxre. [TpuMensTs: MeTo[, afanTHBHOMN KBapPaTypBhI.
NwmeTts npeacraBnenue: KBagparypHeie opMysibl HauBbIcied TouHocty (I"aycca)

Kpurtepuu oueHnBanus (oneHouHoe cpecTBo - CodeceoBaHme)

OueHka KpuTtepuu orjeHMBaHYS

Bompock! BLITO/THEHBI B COOTBETCTBUM C TIPOTPaMMOi TIOATOTOBKH B TIOJTHOM 00beMe /U0 B
JONyCTUMOM 00bemMe. YMeHHe 000CHOBATh MaTEMaTHUECKYIO MO/Ie/Tb U BHIUMC/TUTE/TbHBIN
3auTeHo
aJITOPUTM TIO/ITBEPXK/IEHO B ITOJTHOM 00beMe 00 B I0MyCTUMOM 00beMe. BO3MOXKHBI OT/ie/TbHbIe

HeJJ0UeThl, HeCylleCTBeHHbIe WM HerpyOble oOKy. PaboTa Hag ommbKaMu poBe/ieHa.

Boripockl B COOTBETCTBUM C ITPOrpaMMOM MOATOTOBKH He BBITIO/IHEHbI. Y MeHre 000CHOBaTh
He MaTeMaTHUYeCKyt0 MOZie/b ¥ BEIYUC/IUTeIbHBIN alrOpUTM He oA TBepsKAeHo. EcTb rpy0Obie
3auTeHO owMOKM, paboTa Hay ommbkamu He nipoBefieHa. OTCYTCTBYe 3HaHUI TeOPeTUUECKOro MaTepHara,

HEBO3MO)KHOCTb ChOPMHPOBATH OLIEHKY B CH/Ty OTKa3a o0yuaroierocst OT OTBeTa.

5.2. OnucaHue MIKa/I OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLUILIMHE NPU MPOMEe)XXYTOUHOMN
arrecTanyuu

Ikana OIl€HMBAaHUA C(l)OPMI/IPOBaHHOCTI/I KOMHETEHHHﬁ

YpoBen

b

chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO Oo4YeHb

TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO

POBaHH HTe/IbHO pUTe/ILHO X0pOo1I0

oCTH

KoMIer

eHIUI

(uHpUK

aropa

AOCTHIK He 3aYTeHO0 3auTeHOo

eHus

KoMIer

eHIHii)

3HaHus OtcyTcTBUE YpoBeHb MuHumaneH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUU 3HaHUM HIDKe o 3HaHUM B 3HaHUM B 3HaHWUM B 3HaHUH B
TeopeTHuecKoro MHUHUMaJbHbIX JONyCTUMBI | 0OBeMe, obneme, obbeme, obbeme,
MarepHara. TpeboBaHMIA. 1 ypoBeHb COOTBETCTBY | COOTBETCTBY | COOTBETCTB | IpeBbIIIAIOLIe
HeB03MOKHOCTb Vmenu mecto 3HaHUM. Io11eM o11eM yioiiemM M IIpOrpamMMy
OL|eHUTb TIOJIHOTY | TpyOble oumbku | [omyieHo rporpamMMe | IporpaMme | MporpaMme | MOATOTOBKH.
3HaHUI MHOTO TIOJITOTOBKH | TOATOTOBKM | TOATOTOBK




. Jomny1iieHo
BCJIe/ICTBHE . HorymieHo
HECKOJIbKO
OTKasa HerpyObIx HECKOJIbKO u. Ombok
Hecy1LecTBe
obyuatorjerocs ot oboK HerpyObIx HHEIX HeT.
oTBeTa ormuboK
ornb0oK
IIpogemoHc
TPHPOBaHbI
ITpogemoHC PHp
[IpogemoHc | Bce
IIpogemMoHC | TpUpOBaHbI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMeHHs. IIpopemoHcTp
OCHOBHBbIE OCHOBHBIe
OrcyTcTBHE OCHOBHEIE PeriieHsI HPOBaHbI BCe
ITpu perieHnn yMeHUSI. YMeHWUsI.
MHMHHUMaJTbHBIX YMeHHSI. BCE OCHOBHBI®
N CTaHZapTHBIX PeriieHsl Pelrens! Bce
YMEHHUH. PeliieHbl BCe | OCHOBHbBIE YMeHUsI.
3a/jay He THUIIOBbIE OCHOBHBbIe
HeBO3MO>XHOCTb OCHOBHBIe 3a7iaum C PelrieHs! Bce
TIPOAEMOHCTPHP | 3a/auu C 3a/jauu C
OL|eHUTb Halnuue 3a/jauyl. OT/le/IbHBIM | OCHOBHbIE
Ymenus N OBaHbI HerpyObIMH | HerpyObIMU
yMeHHH BoImosHeHsl | U 3a/lauM.
OCHOBHBIe ommbKaMu. | oummbKamu.
BCJIE[ICTBHE BCe 33JjaHUsl | HecyllecTB | BbimosiHeHs!
yMmenus1. imemu | BeinosnHeHs! | BoinosHeHbI
OTKaza B TIOJIHOM €HHBIMU BCe 3aJjaHus, B
MecTo rpy0Obie BCE BCe 33J]aHUs
obyuarorierocsi ot obbeme, HO | HeJoueTaM | TOJTHOM
omubKu 3a/laHus, HO | B IIOJIHOM
oTBeTa HEKOTOpbIe u, obneme Ge3s
He B obbemMe, HO
c BBITIOJIHEH | HEJ0YETOB
TIOJTHOM HEKOTOpble
HeJjoueTaMH | bl BCe
obneme d
3a/laHus B
HeJjoueTaMu
TIOJTHOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [Ipomemonc
0a30BbIX ITpu pereHnn . TPUPOBaHBI TPHPOBaHbI
bl HAbOp TPHUPOBAaHBI ITpoieMOHCTp
HaBBIKOB. CTaHZapTHBIX 6asoBble HaBBIKH
HaBBIKOB 6asoBble WpOBaH
HeB03MO>XXHOCTb 3a/jay He HaBBIKU NIPU npHt .
JUist HaBBbIKU NIPU TBOPYECKUN
OL|eHHUTh HaluuKe | TPOJeMOHCTPUD pelleHrr peleHnn
Hagblku pelLeHust peleHnn TOZIXO[, K
HABBIKOB oBaHbI 6a30BbIe CTaHZAApPTHBI HecTaHzAapT
CTaHJapTHBI CTaHZApPTHBI peLLEeHHI0
BCJIE/ICTBHE HaBbIKU. VIMenu X 33124 C HBIX 3a/]au
X 3a/jau ¢ X 3a7a4 Oe3 HeCTaH/apTHBI
OTKasza MecTo rpy0Oble HEKOTOPBIM 6e3
HEKOTOPBIM ommuboK 1 X 33724
obyuatorjerocst OT | OMHUOKK u oMboK 1
u He/[0YeToB
oTBeTa HeJjoueTaMu HeZloueToB
HeJloueTaMu
IITkasa oneHUBAHUA NPU MPOME)XYTOYHOMN aTTeCTaliuu
OneHka YpoBeHb NOATrOTOBKH
MPeBOCX0/{HO Bce komrmeTeHIMM (YacTM KOMIIETeHIMH), Ha (OpMUpOBaHME KOTOPbIX HarlpaBjeHa
[UMCLIUIJIMHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «IIPEBOCXOJHO», MPOEMOHCTPHPOBAHBI
3HAaHWs, YMEHHUs, BA/IeHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHe BBIIlIe
Tpe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/IHYHO Bce xomnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX Harpas/eHa
JMCLIUIIMHA, CHOPMHUPOBaHBI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo O04YeHb XOPOIIIo Bce xkomrmeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpPMUpOBaHMEe KOTODLIX HarpaBjeHa
JMCLUIUIMHA, COPMHUPOBaHbI HAa YPOBHE He HUXKe «0UeHb XOPOLLO»
XOpOILIO Bce xomnereHUMM (Y4acTW KOMIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX Harpas/eHa
[MCLIUIJIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
yAOBJeTBOpHUTE/Nb | Bce KommeTeHIMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHMEe KOTOPbIX HarpaB/ieHa
HO [UMCLIUIUIMHA, COPMHUPOBAHBI Ha YDOBHE HE HWXKE «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/I0BJIETBOPUTETLHO»
HeyjoB/eTBopuTe | X0Ts Obl OZiHa KOMIIeTeHLMst CQOPMHMPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0X0 XoTs1 6bI 0ZJHA KOMIIETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»




5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsA WM HWHbIe MaTepHa/ibl, HeO0XOAWMMBbIe A/ OLIEHKHU
pe3y/ibTaToB 00ydyeHHsi Ha MPOMEXKYTOYHOM aTTeCcTalMM C YKa3aHHeM KpHUTepHUeB HX
OLleHUBaHMSI:

5.3.1 TumnoBbie 3apaHus (ouLeHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) /A OLEHKHU
chopmupoBanHocTa KommnereHnuu OIMTK-1

Cemecmp 5
KoHumposnbHble gonpocbl K 3auemy no Teme 1

IToctaHoBKa 3afiaun Koy /7151 0ObIKHOBEHHBIX JuddepeHIanbHbIX ypaBHeHUH U cucTeM. VIicTHHHAs
Y yrcieHHas Tpaektopuu. lllar Metoza v war nHTerprpoBanys. Cuer ¢ BBIXOJ0OM Ha rpaHULly, CYeT Ha
yCTaHOBJ/IEHME U JpyTHe KPUTePUU OCTaHOBKH cueTa. OHOIIaroBble 1 MHOTOLLIAT OBble METO/bI.
[IprMeps! IBHBIX OZHOLLIAIOBLIX METO/I0B, UX KaHOHUYecKas 3anucb. Merog Pynre-Kyrra 4-ro
nopsifka. I'iobasibHast 1 JIoKanbHast TIOTPeIHOCTh MeTo/a. ITopsiIoK Ma/loCTH JIOKaTbHOM MOTPeITHOCTH
Y 11opsfoK Metozia. KoHTpob /10KanbHOM NOrpelHOCTH 3a CUeT JBOMHOI0O cueTa C M0JI0BUHHBIM
maroM. ba3oBas cxema cyeTta, CUeT C KOPPEKTUPOBKOMW 3HaueHui. KOHTPO/Ib JIOKaIbHOW MOTrPeLIHOCTH
3a CYeT METOZ0B pasHbIX NopsAAKoB. Metog, PyHre-Kyrra-Mepcona. [TopsiZiok MeToza U IOpsZ0K
MasiocTy rinobansHOM norpentHocTy. [ToBefieHue T7106a1bHO MOrPELTHOCTH Ha yYacTKaX YMCIeHHOM
TpaeKTopuu. MeTo/b! pelieHus 3afauu Komm gns cucrem O1Y. AHany3 ManoCTH JIOKa/IbHOU
TIOTPELITHOCTH U Topsiika MeTo[0B. O60CHOBaHMe KOHTPO/IS TIOTPEIIHOCTH 3a CUeT JBOMHOIO cyeTa C
TIOJIOBUHHBIM 11aroM. CBOMCTBA )KeCTKUX CHUCTeM OOBLIKHOBEHHBIX TU(depeHIMaNbHbIX YpaBHEHHH.
[Tpumep kecTKoit cuctembl O1Y.

Konmponbuble gonpocot k 3auemy no Temam 2-4

[IpsiMble u utepaioHHble MeTo bl perieHuss CJIAY. 3anuck CJIAY ¢ Tpex/iMaroHajbHOM MaTpulieii. BbiBoz
dhopMmyn MmeTozia TPOroHKY. TeopeMbl 0 MPUMeHeHHUH MeTo/la. BeIunc/ivMTeibHast yCTOMUMBOCTD U OLjeHKa
TpyZAoeMKoCTU MeToza. [IprMeprl mprMeHeHUs MeTo/ja: CTJIalH-UHTEePIOJIALMSA, KpaeBble 3aaud A OZ1Y,
ypaBHEHUE TeIIONPOBOAHOCTH. LIuknueckas nporoHka*. MaTtpruuHasi nporoHka*. IlapanienbHas peanu3sanus
MIPOrOHKU ™.

MogenbHas 3agaua | ¢ pa3pbIBHBIMU K03 (ULIMeHTaMU: 3alMIINTe 3a7jauy U YKa)KATe TUTI 3ajaud. YKaKUTe
rpaHnuHble ycioBus. [TocTpoeHre OZIHOPOIHON KOHCEPBAaTUBHOM Pa3HOCTHOM CXeMbl MeTO/IoM bajaHca
(MHTerpanbHO-UHTEPIOMALMOHHBIN MeTos). [IpoBepka KOppeKTHOCTH cxeMbl. BapraHThI pacyeTta

K03 dULeHTOB KOHCePBAaTUBHOM pa3HOCTHOM cxeMbl (TTpuMeHeHre (OpMYJ/T UNC/IEHHOTO WHTerPUPOBaHMs)

MogenvHas 3agayva I gis mokasarenbCTBa CXOAWUMOCTH: 3allALLINATE 3a7a4y U YKaKUTE TUIT 3a/jauyl.
YKaKuTe BUJbl FPAHUYHBIX YC/IOBUMN. 3alUIIINTe Pa3HOCTHYIO cxemy. [TOHSATUS OTPelHOCTH CXeMbI U
CXOAUMOCTU. Pa3HOCTHBIN OriepaTop,

TMOHATHE U dHaA/IU3 MOT'PEIIHOCTHU PA3HOCTHOI'O OIiepaTopa. HOFPELHHOCT]: dlIrpoKCruMaln (,ELJIF[
cxeMbl). CBsI3b MMOTPEIIHOCTH CXeMbI Y TIOTPeITHOCTH anmpokcuMaliu. O1jeHKa MorpeiHoCcTy
anmpoKcUMaLuu. [oKa3aTenbCTBO YCTOWYMBOCTUA M CXOJUMOCTH. AHa/MN3 00IIel MOrperrHoCTH.

MopgenbHasi 3a7aua VII (ypaBHeHHe TeTIONPOBOJHOCTH). 3alMIIMTe HECTAL[MOHAPHYIO 3a/1ayuy.
YKa)kyTe HauajbHbIe ¥ TPaHUYHBIE YCIOBUS. ATIIPOKCUMAIHS YaCTHBIX TIPOWU3BO/IHBIX PAa3HOCTHBIMU
orteparopamu. CXeMblI siBHasl, HesiBHasi, HesIBHAsI C BeCOM. ATIITPOKCHUMAI[US 3a/laul pa3HOCTHOM CXeMOH,
YCTOWYMBOCTb, CXOJJUMOCTb, MOPSAZIOK CXOqUMOCTA. CXOUMOCTb abCO/TIOTHASA U YC/IOBHASI. MeTO/IbI
PEeIleHUs] CXEM.



MogenbHast 3aJjaua /1Sl OLEHKH BBIUHUC/IUTETLHOM MOrpenHocTd. CriocoObl 3a/jaHus TPAHUYHBIX
ycyioBuit. [IprMep arrpoKcUMalii rPaHUYHbIX YCIOBUM. ATIIIPOKCUMALIYs TPaHUYHBIX YCI0BUN
MeTo/1oM OasaHca. [Tpymep OTCYTCTBUS CXOUMOCTH. [IpuMep cxoaAIeics Heo[HOPOJHONU CXEMBI,

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

Ouenka Kpurepuu onieHnBaHus

BOHPOCBI BBITIOJ/IHEHBI B COOTBETCTBHU C nporpaMMoﬁ IOATOTOBKH B ITOJTHOM o6neme 1100 B
AOMMyCTUMOM obneme. YmeHure 060CHOBATh MaTeMaTU4YeCKYIO MOZJeJIb U BBIUMC/IATE/TLHBINA

3a4TeHO
AJITOPUTM IIOATBEP>KAEHO B ITO/THOM obneme b0 AO0IIyCTUMOM o6neMe. BO3MOKHEI OoTAe/ibHbIE

He/IoueThl, HeCyIleCTBeHHbIe UM HerpyOble oKy, PaboTa Hazi olmbKamu MpoBeieHa.

Bor1pockl B COOTBETCTBUH C ITPOTPaMMOM TIOATOTOBKH He BBITIOJTHEHBI. Y MeHre 000CHOBaTh

He MaTeMaTHUyeCcKy0 MOZie/b U BEIYUC/IUTENbHbIN alropuT™ He NoATBepsKAeHo. EcTb rpy0Oble
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

1. MeTo/ iporoHKy. BeiuncnTesibHasi yCTOMUMBOCTE METO/IOB
¢ 3amuck CJIAY c TpexauaroHaabHOW MaTpULlei
* BriBoj popMys1 MeTO/ja IPOTOHKH
® TeopeMbl 0 TPUMEHUMOCTHU MeTO/1A
® BrlunciurenbHasi yCTOMUMBOCTD
® OueHKa TPYJ0EeMKOCTH
¢ [Ipumepbl IpUMeHeHUs (3a1aum):

** CIITaH-UHTEPIIOJISALIUS
** kpaessle 3agauu gy OY
** HecCTal|MOHApHOE ypaBHEeHUe TeIIoNpOBOAHOCTH

¢ [lukmuueckas MporoHka (*) MatpuuHasi riporoHka (*)

1. CrninaliH-UHTepIoJALYS
e Ky6uueckuii criyiaiiH, ero CBOHCTBa, KAHOHUUECKUHN BUJ
¢ 3ajiaua CruIaiH-UHTEPIIOJISALMN, BEIOOP TPaHUYHBIX YCIOBUM
¢ TeopeMa 0 CyIleCTBOBaHWH, e JUHCTBEHHOCTH U CII0Cc00e TIOCTPOeHHsT HHTEPII0/
ALMOHHOT0 KyOMUeCcKoro cruiaiiHa
e (CX0/IUMOCTb CIJIaH-UHTEPITOMNSLUN
e (CwmbICca KyOHUeCcKuX CIilaHoOB, cMbIc EI'Y
¢ IHTepno/sLMOHHBIN MOJMHOM, TeOpeMa O CYI[eCTBOBaHUsI, € JUHCTBeHH
OCTHU U TipejicTaB/eHuH B (hopme JlarpaHxa



¢ [lorpemnHoCTh UHTEPIIOJISAIUH (IKCTPATIO/ISI[MH ), BLIUUCTUTE/TbHA
s 1 00I11ast TOTPEeITHOCTh, aHa/K3 00I1[el MOTrpeTHOCTH (3a1a4a)

¢ TeopeMa 0 MOTPeIIHOCTY UHTEPHOSILIUU (SKCTPATOJISILIN)
* TeopeMsl 0 CXOAUMOCTH (OTCYTCTBHUU CXOAUMOCTH)*
e Taburpl pa3HOCTeH. 3arych UHTEPIIOJSILIMOHHOTO TIoMHOMa B (hopme HproToHa U py
rue 3anucy. CriocoObl BBIYMCIEHHUS TIOTMHOMA (*)
® VHTepno/sLMOHHBIN NOJUHOM JpMuTa (*)
¢ JIHTepno/sius TPUrOHOMETPUYEeCKUMHU ITOJTMHOMaMH ()

1. YucneHHoe auddepeHLIipOBaHUEe
e  ®opmysbl urcieHHoro Auddepenuyposanus (PY/]) uHTeprnoisALuoHHOro Thna. Ipum

ep: MpaBblid Pa3HOCTHBIM OIepaTop /It BBIYUC/IeHUs [IepBOU POU3BOIHOM Ha

JBYXTOUEUHOM I1abIoHe:

** crocob MoCTPOeHwsl, MOrPeITHOCTb YUUC/IEHHOTO AuGdepeHIMPOBaHNSs, TOPSII0K (OPMYIbI,
TOYHOCTb (hOPMYJIbI, TIOPSIZIOK MOTPEITHOCTH, BLIUUC/TUTEBHAS U 00111ast IOrPeIHOCTh, aHaIu3 o0Iei

TIOTPEeITHOCTH
** OMTUMAaBHBIN 1Iar YUCc/IeHHOTo AvddepeHIupoBaHus

¢ [loctpoenue u aHamus ceoricts ®YJI Ha npumepax.
¢ [loctpoenue @Y/ meToZ0M MOMEHTOB (TIpHMeD)

1. MeTo/bI pellieHUs KpaeBbIX 3a/1au: MeToZ OanaHca
® MoodeabHas 3a0aua I (craipioHapHOe ypaBHEHHe TeTUIONPOBOAHOCTH C Pa3pbIBHBIMU
ko3¢ duimeHTaMy, iepBasi KpaeBas 3a/jaua), IOCTPOeHHe Pa3HOCTHOMN CXeMbl MHTerpajbHO-
HWHTEPIIOJIALIMOHHBIM METO0M
® BapuaHThbI 3anicy Ko3OPUIMeHTOB CXeMbl
¢ (O60CHOBaHWE METO/IOB PelIeHHs CXeMbI
¢ Awnanu3 00111eli TIOTPeITHOCTH PelleH st

1. Teopus pasHoCTHBIX cxeM. [IpuMep aHamM3a CXOAUMOCTH.
* MooeabHas 3a0aua II (craipoHapHOe ypaBHEHHE TEeTUIONPOBOAHOCTH C TOCTOSIHHBIMU
kKo3dduimedTaMy, riepBasi KpaeBas 3a/laua), aHa/ I3 MOTPeITHOCTH, TIOTPeIITHOCTH arpoKCcUMa
LU, TIOPSIJKa arpOKCUMAL|H, TIOPSiKa CXOAUMOCTH, yCTOMYMBOCTH CXEMBI
® Jloka3aTe/IbCTBO CXOUMOCTH
* Awnau3 00111eii TIOTPeITHOCTH PellleH st

1. KOHCEpBaTI/IBHBIe Pa3HOCTHBIE CXEMBI

[TonsiTue o KOHCEepPBAaTHMBHBIX PA3HOCTHBIX CXeMaX [Jid pelleHns ypaBHeHI/Iﬁ MaTemMaTHUeCKOU CbI/I3I/IKI/I



¢ TeopeMsbl 0 CXOAUMOCTH CXeM ((POPMYTUPOBKHU)
¢ [Iporpammsl (TeCTbl) AJi OLJeHKU BbIUMCIUTETbHOW MOTPEeLHOCTH
e Tunosas 1 yayulleHHas annpokcumanms ['Y [sis peleHys: TpeTbeld M CMeLLaHHOW Kpae
BBIX 33/lau* (ONTUMHU3ALUSA CXOLUMOCTH)
¢ [IpuMepbl HEKOHCEPBAaTUBHBIX CXeM, OTCYTCTBHE CXOJUMOCTH, ucOanaHC cxeM
Bl

1. 3apmaua [Iupuxie asst ypaBHeHusi [TyaccoHa. BeIOop v peann3aliiysi UUC/IEHHOTO PelieHust
* ModenbHas 3adaua III (3amaua qupuxse ajs ypaBHeHus [lyaccoHa), TOoCTpoeHMe pa3HO
CTHOM CXeMbl
® 3anuch CXeMbl B MATPUUHOM BUjIe, OJI0UHAsT CTPYKTYPa MaTpPHIbI
* YTBepX/eHHs O CBOMCTBAX MaTPULIbI
* YTBepXX/eHHs O CBOMCTBAX CXeMbl (TTOTPeIIHOCTb U MOrPELHOCTh arrpo
KCUMal[1H, ee OLleHKa, MOPsiJiOK, CBsI3b MOrPelHocTel), JopMyIMpOBKa
TeopeMbl 0 CXOAUMOCTHU
¢ [lorpemHocTb, HeBsI3Ka, TOYHOCTh METO/ja Ha I11are
e KpuTepuu 0CTaHOBKHM MeTo/ia
¢ OueHKa MOrpelIHOCTH uepe3 HeBsSI3KY
¢ CuMMeTpHYHbIe U MOJI0)KUTE/IbHO-0IIpe/le/IeHHbIe MaTpPUL{bl, UX CBOMCTB
a, IpMeM HopMasv3aluuu
¢ OLueHKa CrieKTpa MaTpulLibl, Teopema ['epiiropuna
¢ [IpuMepbl UTepaljMOHHBIX METO/I0B, UX pean3aliii, TeOpeM 0 CXOJUMOC
TH:

** Mmeton SIKoOH
** MeTof 3eiens
** MeTo/i BepXHell pejlakCcalliy, ONTHMaJIbHBIN TTapaMeTp MeTo/ia

1. Pelienue mojenbHOM 3afaun Aupuxiie assi ypaBHeHusi [TyaccoHa
¢ (O6ocHOBaHHe PUMEHEHUsST MeTOI0B (3eli/iesib, BepXHsIsl PeJlaKCariyst)
® Peaym3anus METOJOB
¢ QOuenka norpeurHocty peutenus CJIAY
® AHamu3 CTPYKTYPbI 0011eli MOTPeIHOCTH, yIpaB/ieHre rmapaMeTpaMuy cueTa

1. 3apauva [upuxiie g5 ypaBHeHus [lyaccona. [Ipuniun Makcumyma. AHain3 CXOAUMOCTH CXeM
bI 1 OOII[eH ITOTPeITHOCTH
¢ [ITabsioH y3/1a, OKPECTHOCTD y3/1a, FPAaHUYHbIE U BHYTPEHHUE Y3/1bl, TUTIbl BHYTPEHHUX Y
3/I0B, CBSI3HbIE U HECBSI3HbIE CETKU
¢ [IpuHLMN MaKCUMYyMa, [J0Ka3aTeabCTBO. CyleCTBOBaHNE U €JUHCTBEHHOCTH pe
LIEHUSI CXEMBI
¢ Jloka3aTenbCTBO CXOAUMOCTH CXEMbI



¢ TlocraHoBkU MofenbHbIX 337a4 (IV, V, VI) ansg apyrux TMmnoB obsacTei,
000CHOBaHHE BO3MO>KHBIX METO/IOB PeIlleHUs
* ModenbHas 3adaua VII (HecTalluOHapHOe ypaBHEHUE TeIJIONPOBOJHOCTH, IiepBa
s KpaeBasi 3a/jaua), siBHasi U UMCTO HesiBHasl Pa3HOCTHBIE CXeMbl, CXeMbI C BECOM,
WX CBOMCTBA, C1I0CO0 pellieHNst pa3HOCTHBIX CXeM

AKCHOMBI BEKTOPHBIX M MAaTPUUHBIX HOPM, COTJIaCOBaHHEIE (ITOJYMHEHHbIe) HOPMBI, UX CBOMCTBA.
MaTtpuuHble HOPMBbI ¥ COOCTBEHHbIE UnC/Ia

OO6yC/10B/IEHHOCTD JIMHEHHBIX CUCTEM, YMC/Ia 00yC/I0B/IEHHOCTH, X CBOMCTBA, OL|eHKa IOrPeIHOCTH
pelleHNs] BO3MYILeHHBIX JIMHEHHBIX CUCTEM

MexaHu3M 00y C/I0BIIEHHOCTH, TIPUMEpBI
CKOpOCTb CXOAMMOCTH METO/[0B
Hopmanuzanus CJTIAY

1. Pemernie CJIAY 60/bI1101 pa3MepHOCTH: METO/] TIPOCTOM UTepariuy, MeTOZ, MUHUMAaJTbHbIX
HeBSI30K
¢ KaHOHMUYeCKUI BU/J, OFHOIIArOBbIX UT€PALIMOHHBIX METO/I0B, UX CBOMCTBA (SIBHbIE, HEsIB
Hble, CTalJUOHapHbIe U HeCTalMOHapHbIe METO/bI)
* Meto/ IpOCTOM UTEpaLuu

** ro/100p TTapaMeTpa, aHa/Iu3 CXO/JUMOCTH

Hx MeTO/[ C OINTUMaJ/IbHBIM IMapaMeTpPOM, dHA/IM3 CXOAUMOCTHU

¢ MeToz MUHUMAJIBLHBIX HEBSI30K, ITO/I00D MapaMeTpa, aHaIu3 CXOJUMOCTH
e (CoriocTaB/ieHHe CKOPOCTU CXOJUMOCTH

1. ObocHOBaHWe MPUMeHeHUsT MeTO/I0B (TIpUMephI)
¢ JlocTpoeHue MeTOZ0B HAa OCHOBE OLIEHOK T'PaHML] CIIeKTpa
¢ QOuenHka norpeiHocTy peliieHust CJIAY Ha OCHOBe TeopeM O CXOJUMOCTH (Ha mp
“Mepe MO/Ie/IbHOM 3a/1aun)
¢ MeTo/bI peltieHus MPoOIeMbl COOCTBEHHBIX 3HAUEHUI

1. OnTuMM3aLYs CXOAUMOCTH: MeTOo/] C uebbIllieBCKUM k-Habopom rapameTpoB
¢ 3asaya 00 OTHICKAaHWU MOIMHOMA, HAMMeHee YKJIOHSIOIIerocsi oT HyJis (B Kacce MovH
OMOB 33J]JaHHOM CTereHM CO CTapiivM Ko3@duiieHToM 1)
¢ 3azaua 00 OTHICKAaHWM MMOJIMHOMA, HaMeHee YKJIOHSIOILerocs OT HyJist (B KJacce
TOJIMHOMOB CTETIeHH He BhIIIIe 3a/JaHHOM CO CBOOOJHBIM K03dduieHTOM 1)
e MeTo/bI C uebbIeBckuM k-Habopom mapameTtpoB (K>1)

** mocTpoeHre MeTO0B

** aHa/IM3 CXOLUMOCTH



** 107100p NTapaMeTpPOB Ha OCHOBE OL|eHOK T'PaHHUL] CITeKTpa

1. OnTumu3anusa CX04UMOCTU: METO/, CONPsDKeHHbIX I'PajueHTOB
* (Caegenue 3aauu pertenrs CJ/IAY K 3amaue onTumu3anyu
¢ (CBOICTBA CONPSKeHHBIX HalpaB/eHUH, pellieHre 3a/jaui ONTUMU3aLlUU Ha JIMHe
HWHBIX MHOT000Opa3usix
* MerToz COTpsDKeHHBIX IPaZIMeHTOB, CMIOCco0 cueTa, CBOWCTBA MeTO/ja, CXO
JVIMOCTb

¢ (ComnocTaB/ieHue CKOPOCTH CXOAMOCTH METOJ0B

1. AHanM3 CXOAUMOCTHM Pa3HOCTHBIX CXeM, METO/] pa3/iesieHus epeMeHHbIX
e MooOenbHas 3a0aua VII, siBHasi pa3HOCTHas CXeMa: 3ajiaya Ha COOCTBEeHHbIe unc/ia U CO6CTBeH
Hble (DYHKI[UH, CBOWCTBA COOCTBEHHBIX (DYHKI[UH, TIPOCTPAHCTBO U 0a3uc /ijisi paboThl Ha crioe
¢ [lepBas BcrioMorare/ibHas 3afiaua [ijisi aHa/n3a YCTOMYMBOCTH CXeMbl, CBOMCTBO
BBIYMC/IUTE/IbHOW YCTOMUMBOCTH
¢ Bropas BcriomoraTte/ibHas 3aJjaua, TeopemMa 00 yCTOMUMBOCTH CXEMBI 10 TPaBOi
YaCTH U Hava/IbHbIM YCJIOBUSIM
* AHa/iu3 NOrpelHOCTH anrpoKCUMaLMH, [0Ka3aTe/lbCTBO CXOAUMOCTU
* UYucneHHoe pelleHre HeJTMHENMHOU 3afauu (*)

1. Pemenue 3amaun Kot 11 0ObIKHOBeHHBIX AuddepeHIManbHbIX YPAaBHEHUH U CUCTEM
¢ [locranoBka 3agauu Kowwm g OY, ocHoBHbIe noHsATHA. OfHOLLIArOBbIe ¥ MHOT'OIIATO
Bble MeTO/bl. [IpriMephI IBHBIX OJHOIIATOBbIX METO/0B, UX KAHOHWYEeCKas 3aluch.
OpraHu3aiusi BBIYMC/IeHUN
¢ ['yo6asnbHasi ¥ TOKaabHask OTPeLTHOCTb MeTO/A.
¢ [lopsI0K /T0KaIbHOM MOTPELIHOCTH U TIOPSAIOK MeToZa
¢ KOHTPOJIb JIOKa/JIbHOM MOTPELIHOCTH

** 33 CcyeT JIBOMHOIO CUeTa C MOJIOBUHHBIM I11aroM
¥ C [IOMOLLIBI0 METO/IOB Pa3HbIX [TOPSAKOB

® AHanu3 J10KaJbHOU MOTPelHOCTH U NOpsiJiKa MeTO/|0B (TIpUMephbI)

* (OO06oCHOBaHUe OIeHKH JIOKAJIbHOM MOTPEITHOCTH 3a CUeT ABOWHOIO CYeTa C MOJIOBUHHBIM II1aro
M

¢ ['yo6asibHast MOTPENIHOCTh U TOPSIZIOK METOZa

¢ Pemenue 3aaun Komm st xxectkux cuctem O1Y. TlonaTue »kecTkou cucteMbl. Hesi
Hble MeTOo/ bl TUIa PyHre-KyTTa.

¢ [IpuHIMN HAUMEHBIIMX KBaZipaToB. TeopemMa 0 CyIlleCTBOBaHUH, eZIMHCTBEHHOCTH U CIIOCo0ax
rioctpoenrss MHK-mo/iMnHOMOB 3a/iaHHOM cTereHd. HopMasibHasi cuicTema ypaBHeHUM, UCTUHH
ble Y TIpe/iCKa3aHHble 3HaUeHUs OTK/IMKA, OCTaTKU



¢ Bribop crenenn MHK-nosmHOMa, KpUTepuM KauecTBa pelieHUs

¢ [IpubmKkeHust Ha OCHOBe 0000ILIeHHBIX MTOJTMHOMOB

® DjleMeHT HaW/Iyullero npuo/IMKeHUss B KOHEUHOMEPHOM TO/NIPOCTPaHCTBe
TIb0epTOBa
npocTpaHcTBa. TeopeMa 0 CylieCTBOBaHUH, eJUHCTBEHHOCTH 1 criocobax ero mocTpoeH
us. [Iprumepsl.

® DJjieMeHT HauIyylllero paBHOMEPHOTO MPUO/IKeHNsT (GYHKIMK B K/lacce TIOJTMHOMOB 3a/IaHHOM
creniend. Teopema 0 4eOBIIIIEBCKOM a/TbTEPHAHCe
® 3ajauu O MOCTPOEHUU MOJTMHOMOB, HAUMeHee YK/IOHSIOIIUXCS OT HYJISL.
® OKOHOMM3alLUs CTENIeHHBIX PsIZIOB, aHA/IU3 MOTPEIIHOCTH

1. BapuaiMoHHO-TIPOEKLIMOHHbIE METO/IbI PellleHUsI KPaeBbIX 3a/jau
* UucneHHOe pellleHre KpaeBbIX 3a7a4 Ha npuMepe auHeriHoro OZ1Y 2-ro nopszka ¢ Heo
[HOPOJHBIMU TPAaHUYHBIMU YC/IOBUSIMU:

** meTop bybHoBa-I"anepkurHa, MeTof; KOHEUHBIX 3/IeMeHTOB*
¥ MeTo[ KOJJIOKaLuu

** MHK (uHTerpasbHO ¥ Ha CHCTeMe TOUeK)

** meton Putna*

e UucneHHOe KpaeBbIX 3a/lau Ha pumMepe 3aziauu [dupuxie (*)

** MeTo/| KOHeUHBIX 3/IEMEHTOB

1. UucieHHOe pellleHVe HeJIMHeNHbIX YPaBHEHUM U CUCTeM ypaBHeHUH (*)

** MeTOJ, IPOCTOM UTepalii U TeopeMa O HETIOJBM)KHOM TOUKe
** metog HeroToHa
23. UncsieHHOe pellleHre HeJIMHeMHBIX KpaeBhIX 3aau (*)

** KBa3WIMHeapu3alis pa3HOCTHBIX CXeM

1. YucneHHOe UHTerpupOBaHUe
¢ KsaagparypHsle ¢popmysbl (KBD) MHTepHOMALMOHHOTO TUMA: Y3/1bl, Beca, OrPelHOCTh
, TIOPSIZIOK, TOYHOCTB, TIOPSIZIOK MOTPEITHOCTH, BBIYMC/TUTE bHASs, 00I11asi IOTrperrHOCTh
¢ [locTtpoeHue hopMyJ1 METOIOM MOMEHTOB (IIpUMepbI)
e Kgsazparypasie hopmybl HetotoHa-Koteca. @opmyna Cumricona, aHanu3 o01e
Y TIOTPeLLHOCTH



¢ CocraBHas ¢popmyna CUMIICOHA, aHaMu3 0011iel MOrpeIHOCTH U OLjeHKa
TIOTPEIHOCTH
VHTerpyvpoBaHUs Ha OCHOBe TIPOM3BO/IHBIX U 110 TipaBuiy PyHre. [Ipyrue
cocTaBHbIe (POPMYJIBI
* MeTo/ afanTHBHOM KBa[paTyphl, KpUTEPU OCTAaHOBKU CYeTa, er
0 obocHOBaHMe
e KgagparypHble (GOpMyJbl HAUBBICIIIEN CTeIeHH TOUHOCTH — KBaJ|
parypsl ['aycca
¢ BplurcieHre HeCOOCTBEHHBIX UHTErPaioB (*)

Kputepuu ouneHuBaHus (o1jeHOYHOe cpe/cTBO - KOHTPO/IbHBIE BONIPOCHI)

Orenka Kputepuu orjeHuBaHUs
Borpockl 0TBeueHbI B TOJTHOM 00beMe B COOTBETCTBUM C MTPOTPAMMO TIOATOTOBKH
MPEBOCXOJHO Y CBepX MPOrpaMMbI TIO/ITOTOBKH. YMeHHe 000CHOBATh MaTeMaTHUeCKYI0 MOJIeJTb U
BLIUMC/TUTE/TBHBINA a/irOPUTM TTOJITBEPXKIEHO B TTOJTHOM OOBeMe.
Bomnpockl 0TBeU€eHbI B TOJTHOM 00beMe B COOTBETCTBUM C MTPOTPAMMOW TIOAITOTOBKH.
OTJINYHO YMeHnue 060CHOBAaTh MaTeMaTUUECKYI0 MOJIE/Tb U BEIYMC/IUTEbHBINA a/lTOpPUTM

TO/ITBEP>KAeHO. Bo3MO)KHBI OT/ie/IbHbIe HECYIIleCTBeHHbIe HelI0UeThl.

OUeHb XOPOIII0

Bornpock! 0TBeUeHbI B IOJTHOM 00beMe B COOTBETCTBHH C ITPOrPaMMOU TT0/[TOTOBKH.
B03MOXXHBI HECYIIIeCTBeHHbBIE OIMOKY 1 HeZIOUeThl. YMeHre 000CHOBaTh
MaTeMaTU4YeCcKyo MO/eJb U BEIUMCIUTE/bHBIN allfOPUTM B 1[e/I0OM NOATBEPKAEHO.

XOpOILO

Bonpock! 0TBeueHbI B II0JJTHOM 00beMe B COOTBETCTBHH C IIPOrPaMMO¥ MO/ OTOBKH.
B03MOJKHBI OTZIe/TbHBIe HerpyOble OIIMOKH 1 HeIoueThl. YMeHre 000CHOBATh
MaTeMaTHUeCKyH MOZe/b U BEIYMC/IUTE/TbHBIN arOPUTM B OCHOBHOM
TIOZITBEPIK/EHO.

YI0B/IETBOPUTE/ILHO

Borpockl 0TBeueHbl B COOTBETCTBUH C ITPOTPaMMOi TIOATOTOBKH He B TIOJIHOM, HO B
JIOTTyCTUMOM 00BeMe. VT IMEIOT MeCTO 3aMeTHbIe HerpyOble OIMOKU. YMeHne
000CHOBATh MaTeMaTHUUECKYIO MO/Ie/Tb ¥ BLIUMC/TUTE/TBHBIN aJITOPUTM
MO/ITBEPXK/IEHO B ZIOITyCTUMOM 00BEME.

HeyJOBJIETBOPUTEJIBHO

Borpockl B COOTBETCTBUM C IIPOrPaMMOii ITOTOTOBKY He OTBeUeHbl. Y POBeHb
3HAHUM HUKE [JOTTyCTUMOTO UM UMEIOT MecTO rpy0bie OIMOKHU. Y MeHHe
000CHOBATh MaTeMaTHUECKYI0 MO/Ie/Tb ¥ BEIYMCIHUTE/bHBIN anropyuTM He

MO TBEeP)KJeHO.

I1JI0X0

OTcyTCTBHe 3HAaHUM TEOPETHUECKOTO MaTepuraa, MMbo HeyMeHre 000CHOBAThb
MaTeMaTHYeCKyH0 MOZe/ b U BEIYMCIUTE/bHBIN anroOpyUTM, MO0 HEBO3MOKHOCTh
chopMHpOBaTh OLIEHKY B CHJTY OTKa3a 00yYarolerocsi OT OTBeTa.




5.3.3 TunoBble 3afiaHusi (OLleHOUHOe CpPeACTBO - JloK/ajA) A/l OLeHKH C(OpMHPOBAHHOCTH
komneTtenuu OTTK-1

Cemectp 5
Ha ocHOBe pellieHHBIX B ceMecTpe 5 pPaKTHUeCKHX 3a/jaHui (BbIOOpKa U3 3 — 5 3a/1a4) CTY/I€HT TOTOBUT
Joknaz. [1oknaj, BBIHOCHUTCS Ha 3aueT.

B fiokna/ie 10/KHBI OBITH OTPaXKeHBI: TIOCTAHOBKA 3a/1auH, 11e/Tb U 3a/laua BBIUUCIEHUH, TIPUMeHsIeMbIH
METO/] ¥ €eT0 CBOMCTBA, XO/I PEIIeHMs], UTOTOBLIM U ITPOMEXKYTOUHBIE Pe3yJbTaThl (KOHTPObHBIE
TOYKH); aHa/IM3 TTOTPEITHOCTH U ZIPYTHe BOTIPOCHI 33/IaHUs; CePBUC (MHCTPYMEHT) MPOBe/IeHHbIX
BBIUMCIEHUM.

[Tpumep KomriekTa 3afanuii s gokaaza (CemecTp 5)

KpuTepuu onjeHuBaHNs (0LleHOUHOe CPeACTBO - [loK/1aj)

OneHka Kputepun orjeHMBaHNA

3a/jaHus BBITIOJTHEHBI BEPHO, BO3MOKHBI He3HaUHTe/bHbIe (HerpyObie) OmMOKH, KOHTPOJIbHBIE
TOYKH BBIYMC/IEHUH JJO/DKHBI ObITE 0003HaUeHbI U MPOi/ieHbI 6e3 TPYOBIX OLIMOOK, Tarlbl
3auTeHO 0060CHOBaHMSI MaTeMaTHUeCKOW MO/Ie/M U BHIUMC/IUTE/IBHOTO alrOPUTMa /I0/DKHBI OBITh
0003HauYeHbI BEPHO W MPOHIeHbI 663 rpy0bix om0k, paboTa Hafl OMMOKaMU U HeJJoUeTaMH
TpoBe/ieHa

3a/1aHust He BBITIOJTHEHBI M/TA BBITIOIHEHBI B CYLI[ECTBEHHO HETIOIHOM 00beMe, KOHTPOJIbHbIE TOUKH
He BBIUHC/IeHHH He 0003HaueHbl WK JOMYILeHbl rpy0ble OIMOKH, 3Tarbl 000CHOBAHUS

3aUTeHO0 MaTeMaTHUeCKOW MOJeNH U BbIYMC/TUTEILHOTO arOpUTMa He 0003Hau€eHbI UK MPOU/IEHBI C
ombkamu, paboTa Haji OITMOKAaMU 1 HeJJoUeTaMH He MPoBe/ieHa

5.3.4 TunoBble 3ajaHusi (OLleHOYHOEe CpPeJCTBO - 3afiaHMs) /[JIsl OIeHKH CopMHPOBAHHOCTH
kovmeTenuu OITK-1

[Tpumepsi 3ajaHuii Ha 5k3ameH (CemecTp 6)



3amaqa Nel
OG0CHOBATE BO3MOKHOCTE TIPHMEHEHHA IIPOrOHKH H PEINHTE nporomcoii:
4 -1 0][x] [1)
-1 4 -1f|x |=[1]
0 -1 4% |1

OG0OCHOEATh BRIMHCIHTEIBHYIO [elecoo0pasHOCTh MeTo1a.

3agaqa Ne2
TIpOBECTH MONHEIH aHaTH3 MIOTPEIIHOCTH COCTABHOH (OPMYIB] CpeIHHX NPAMOYTOIBHHKOB. 3alHcaTh H
000CHOBATH JIBa CII0CO6a OLEHKH H MOTPEIIHOCTH HHTETPHPOBaHHS. OIEHHTh YHCIO pa3OHeHH Il 1 OThICKA-
HHA
1 cosx dx
-! 1+x?
C MOTPEMIHOCTHIO TAPAHTHPOBAHHO He Gonee 10 -4 Kakue TpeGoBaHHA JI0KHBI OBITH U1 3TOTO TIPEIbABIEHEI

K TOYHOCTH 3aJaHHA (PYHKITHH H BEINOTHEHHS ONlepalHii?

3azava Ne3
TI0CTPOHTH METOZOM MOMEHTOR KBaapatypy I'aycca Ha 2-X yanax. IIpOBeCTH NOMHbIH aHATH? IOTPEIIHOCTH.

3anaqa Ned
Hcnons3ya TabuHiy 3Ha4eHH#H f(x) = ch (x)
x 0.2 0.4 0.5
fx) 1.02007 | 1.08107 | 1.12763

(morpemHoOCTE He HpeeocXoaut 0.5-107 ), nocTpoiiTe HHTEPIOIAIHOHHEIH MOTHHOM 2-H CTETIeHH H BRIYHC-
ITHTe NPHGIHKEHHO f{Xo). Xo= 0.35.
IIpoBeaHTe MOMHBIH aHATH3 MOTPEITHOCTH. OLEHHTE OTHOCHTENBHBIH BKIad BO3MOKHOH BEIMHCIHTEIBHOH
TOrpPeImHoCcTH. IIpoBeIHTE MOIHBIH aHAIH3 TIOTPEITHOCTH MPHMEHEHHA IIOCTPOSHHOTO NIOJIHHOMA Ha YYacTKe
[0.1,0.4].

KpuTepun oneHuBaHus (OL{eHOUYHOE CPEACTBO - 3aaHus)

OueHka Kpurtepun oLieHUBaHUs
3ajiaHue BHITIONIHEHO B MOJTHOM 00beMe 6e3 HeZloueToB. YMeHHe 000CHOBATh
MPEBOCXOJHO MaTeMaTHUYeCKYIO MOZie/b U BBIUMC/IUTE/TbHBIA alTOPUTM MOATBEPKAEHO B MOJTHOM
obbeme.
3a/iaHue BBITIONIHEHO B MOJIHOM 00beMe. BO3MOXKHBI OT/ie/TbHBIE HECYITIeCTBEHHbIe
OT/IMYHO He/loueThl. Y MeHre 000CHOBATh MaTeMAaTHUeCKYH0 MO/Ie/Tb ¥ BEIUNC/TUTE TbHBIN

aJITOPUTM TOATBEP>KIEHO.

OYeHb XOPOLI0

3El'anI/IE BBINOTHEHO. BO3MOKHBI Heao4YeThbl. YmMmenue 060CcHOBaThL
MaTeMaTU4eCKyro MOoJesb U BBIUMC/TUTE/TbHBIN aJ/ITOPUTM B LieJIOM IMOATBEPXKAEHO.

XOPpOLIIO0

3a,an1/1e BBITIO/IHEHO. BO3MOYKHEI OT[e/IbHBI HEFPY6])IE OIIMOKU. ¥YMeHue
obocHOBaThL MaTeMaTH4eCKyro MOoJeslb 1 BBIUMC/TUTE/TbHBIN d/ITOPUTM B OCHOBHOM
MoATBEPXAEHO.




OueHka Kpurtepuu oLieHUBaHUs

3ajiaHue BBITIONIHEHO MO0 He B MOJTHOM 00beMe, MO0 JOMyIeHO MHOTO HerpyobIx
Y[OB/IETBOPUTE/IEHO ommb0oK. YMeHre 060CHOBaTh MaTeMaTUUYECKYH0 MO/Ie/b ¥ BBIYAC/TUTETbHBIH
aJICOPUTM TOJTBEP>KAEHO B I0MyCTUMOM 0OBbeMe.

3aziaHKe BBITIOJTHEHO MO0 He B TIO/THOM 00beMe, TMO0 UMEIOT MecTo TpyObie
HEYZOBIETBOPUTEILHO  OIIMOKUA. YMeHHe 000CHOBaTh MaTEMaTHUUECKYIO MOZE/Nb U BBIUUCTATETLHBIN
aZIrOPUTM He TIO/ATBEeP KAEHO.

3a/jaHue He BBINOJHEHO MO0 HEBO3MOXKHO €ro OL|eHUTh BCJ/Ie/ICTBHE OTKasa
TI0XO0
o0ydaroIerocsi oT oTBera.

6. YueGHO-MeTOfMUeCKOe M HH(OpMaLOHHOE o00ecrieyeHHe JUCHMILTHHBI (MO/y/1s1)

OcHoBHasi TUTeparypa:

1. BaxBasioB Hukosait CepreeBuu. UnceHHbIe MeTO/pI : [yueb. mocobue i By30B]. - M. : Hayka, 1987.
-598 c. : um. - 1.60., 31 3K3.

2. baxsanoB H. C. YucyieHHble MeTO/IbI : yueb. mocobue st cTyeHToB (hus.-Mar. crieil. By30B / H. C.
Baxsanos, H. I1. XKuzakog, I'. M. KobenbKoB. - 3-e u3/., repepab. u gorl. - M. : Bunom. JlabopaTtopusi
3HaHuK, 2003. - 632 c. : un. - (Texuuueckuii yausepcurer). - ISBN 5-94774-060-5 : 165.00., 45 3k3.

3. baxBanoB Hukosnait CepreeBud. UncsieHHbIE METO/IbI : yueb. mocobue fjisi CTyieHTOB (hr3.-MarT.
crierjaabHOCTEH By30B / MI'Y um. M. B. JloMoHOCOBa. - 5-€ u3f. - M. : BuHowm. JlabopaTopusi 3HaHUH,
2007. - 636 c. : un. - (Knaccuyeckuii yHUBepCUTeTCKUN yueOHUK : ocH. B 2002 1. / pef. coBeT: B. A.
CaposHuuntii (mpen.) [u ap.]). - Ha tut. n1.: [Tocesiaetcst 250-netuto MI'Y um. M. B. JloMoHOCOBa. -
ISBN 5-94774-620-4 : 240.00., 20 3Kk3.

4. Camapckuii Anekcanzip AnzipeeBud. UncieHHble MeTO/B : [yueb. mocobue Ajis By30B 110
cneranbHoCcTH "TIpukiazHas MateMaTtuka']. - M. : Hayka, 1989. - 429, [1] c. : un. - ISBN 5-02-013996-
3 (B mep.) : 1.20., 44 3Kk3.

5. Ctponruna H. P. Kypc «UucieHHble MeTObI»: IHTEpIIO/IALMSA KyOruuecKuMU criiaiiHamu (Mogy b
12.1) : yuebHO-MeToaMueckoe rocobue / CtponruHa H. P. - Hwkauii HoBropog : HHI'Y um. H. U.
JlobaueBckoro, 2021. - 35 c. - PekomeH/10BaHO MeToiuUeCKOM Komuccrer HCTUTYTa MHGOpPMALIMOHHBIX
TeXHOJIOTWH, MaTeMaTUKH U MeXaHUKH 11 ctyaeHToB HHI'Y, obyuatoruxcs mo HarpasieHuto 01.03.02
«[TpuknasHasi MaTeMaTHKa U UHPOPMaTHKa». - BUO/IMOTp.: AOCTyITHA B KAPTOUKe KHUTH, Ha caiite DBC
JlaHb. - Kuura u3 konnekuyyr HHI'Y um. H. U. JlobaueBckoro - MaTtemaruka.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=783273&idb=0.

6. Ctponruna H. P. Kypc «HUucneHnnsie Metogpi»: MTepauonHbie MeTo bl peenus CJIAY gns
BBIUUC/TUTE/ILHO-TPYJ0eMKUX 3a7au (Moaynu 10 — 11) : yuebHO-MeToanueckoe nmocobue / Ctponruxa H.
P. - Hwxkuuit Hoeropoa : HHI'Y um. H. U. JlobaueBckoro, 2021. - 79 c. - PekoMeH/10BaHO MeTOAUYECKOM
KoMmuccuent IHCTUTyTa MH(OPMaLMOHHBIX TEXHOJIOTHM, MaTeMaTUKW U MeXaHUKU A1 cTygeHToB HHI'Y,
obyuaronuxcs 1o HarpasiaeHuto 01.03.02 «ITpukiagHas MaTeMaTKa ¥ HHGOpPMaTHKa». - bubmmorp.:
JIOCTYTIHa B KapTouKe KHUTH, Ha caiite DBC JlaHb. - Kuura u3 komnekiuu HHI'Y um. H. U.
JlobaueBckoro - Maremaruka., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=783272&idb=0.



7. CtponrusHa Haranbs PomanoBHa. Kypc «HucneHHble MeTOAbl». VIHTepHoALys [IOJIMHOMaMU U aHa/lu3
niorpertHocT (Moaysib 12.2) : yuebHO-MeTouueckoe rocobue / H. P. Ctponruna ; HHI'Y um. H. .
JlobaueBckoro. - Hwkuuii Horopog : 3a-so HHI'Y, 2021. - 44 c. - TekcT : 2/1eKTPOHHBIH., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=793989&idb=0.

8. Ctponruna H. P. Kypc «HucneHHble MeTo/bl»: OriepaTopbl YMC/IeHHOTO JuddepeHIIMpoBaHus U
aHasn3 rorperrHocTy (Moaynb 12.3) : yuebHo-MeToguueckoe rtocobue / CtponrutHa H. P. - Hwkuui
Hogropog : HHI'Y um. H. U. Jlo6aueBckoro, 2021. - 34 c. - PekoMeH/J0BaHO MeTOJUUECKOM KOMHUCCHEH
WNHcTuTyTa MHPOPMaL[MOHHBIX TEXHOIOTUM, MaTeMaTUKU U MeXaHUKU s cTygeHToB HHI'Y,
obyuarommuxcs 1o HarpaBieHuto 01.03.02 «[IpukiagHas MaTeMaTHKa U MHpOpMaTrKa». - bubmorp.:
JIOCTyITHA B KapTouke KHUTH, Ha caiiTe IBC Jlansb. - Knura us konnekyuu HHI'Y um. H. U.
JlobaueBckoro - Maremaruka., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=783275&idb=0.

9. Crponruna H. P. Kypc «HucneHHble MeTobl»: UKC/IeHHOe UHTETPUPOBaHUe Y aHaJIu3 TOTPeLHOCTH
(Mopaysnb 12.4) : yuebHO-MeToguueckoe rtocobue / Ctponruna H. P. - Hwkuuit Hosropog : HHI'Y um. H.
W. JTobaueBckoro, 2021. - 55 c. - PekoMeHJ0BaHO METOMUECKOU KOMHUCCHeH VIHCTUTyTa
WHGOPMAIIMOHHBIX TEXHOJIOTUM, MaTeMaTUKK U MeXaHUKH it cTyzentoB HHI'Y, obyuaromuxcst mo
Harpassiennto 01.03.02 «[IpuknagHas matematrka v MHGOpMaTHKa». - BUGMOrp.: 10CTyHa B KapTOUKe
kHurH, Ha caiite ObC Jlanb. - Kaura u3 komtekiunt HHI'Y um. H. U. JlobaueBckoro - MaremaTuka.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=783276&idb=0.

10. Ctponruna H. P. Kypc «UucneHHble MeTozibl»: MeTobl IpubmikeHst GyHKIMIA U 00paboTKH
9KCIIePUMeHTa/TbHBIX IaHHbIX, OCHOBAHHbBIE Ha pelleHnH 3aau ontuMu3sariui (Moayss 14.2) : yuebHo-
MeToarueckoe ocobue / Ctponruna H. P. - Hwkuuit Hosropoa : HHI'Y um. H. U. Jlob6aueBckoro, 2021.
- 59 c. - PekoMeHj0BaHO MeTOAMUeCKOM Komuccuel THCTUTYTa MH(OPMaLMOHHBIX TeXHOIOT UM,
MaTeMaTHKU U MeXaHUKH /s ctygeHToB HHI'Y, obOyuaroryxcst rmo Hanpassienuio 01.03.02
«[IpuknasHas MaTeMaThKa U UH(OpMaTHKax». - BUbMorp.: AoCTymnHa B KApTOUKe KHUTH, Ha caiite BC
Jlanb. - Knura u3 koutekiuu HHI'Y um. H. 1. Jlo6aueBckoro - MareMaTuka.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=783277&idb=0.

11. Crponruna H. P. Kypc «HucneHHble MeTob1»: MeTo/bl pellieHUs1 KpaeBbIX 3aZlad, OCHOBAaHHbIE Ha
pellieHny 3a/lau ONTHMH3aLMK: IPUMephbl BapyaljMOHHO- MPOEKLIMOHHBIX MeToZ0B (Moaynb 14.1) :
yuebHO-MeToruueckoe rtocobue / CtponruHa H. P. - Hwkuuit Hoeropoa : HHI'Y um. H. N.
JlobaueBckoro, 2021. - 35 c. - PekoMeH/I0BaHO MeTOAMUeCKOH KoMHccheld THCTUTYTa MH(POPMAI[MOHHBIX
TeXHOJIOTHM, MaTeMaTUKH U MeXaHUKH 1 ctygeHToB HHI'Y, ob6yuaromuxcs mo Harpasienuto 01.03.02
«[TpuknagHas MaTeMaThKa ¥ UHPOpPMaTHKa». - BUOIMOrp.: ZOCTyITHA B KapTOUKe KHUTH, Ha caiite DBC
Jlanb. - Kuura u3 komnekiuu HHI'Y um. H. U. JlobaueBckoro - MareMaTtuka.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=783280&idb=0.

12. Yunesamc 3. ITapanensHoe riporpaMmupoBanme Ha C++ B fieficTBun. [IpakTrika pa3paboTku
MHOT'OTMIOTOYHBIX MPOrpamMM : MoHorpagus / Yunesamc 3. - Mockga : [IMK-nipecc, 2023. - 674 c. - ISBN
978-5-89818-319-6., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=878880&idb=0.

13. ParjeeB C. M. IIporpammupoBaHnue Ha si3bike Cu : yueOHOe mocobue fi1st By30B / ParjeeB C. M. - 2-e
u3f., crep. - CankT-ITetepOypr : Jlanb, 2023. - 332 c. - bubnmorp.: AOCTyITHa B KAPTOUKe KHUTH, Ha caiTe
9BC JlaHb. - Knura u3 kosnekiuu Jlaus - MHdopmaruka. - ISBN 978-5-507-47236-9., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=876885&idb=0.

14. OrueBa M. B. IIporpammupoBaHue Ha si3bike C++: IpaKTHUeCKUH Kypc : yueOHoe rocobue / M. B.
OrneBa, E. B. Kyapuha. - Mocksa : FOpatit, 2023. - 335 c. - (ITpodeccronansHoe obpa3oBanHue). - ISBN
978-5-534-05780-5. - TekcT : 3nekTpoHHbIM // SBC "FOpaiit"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=871989&idb=0.



15. 3emnsiHas E. B. BeesieHre B napasiiesibHOe porpaMMHUpOBaHKe Ha OCHOBe TexHosiorud MPI u
OpenMP : yuebHoe nocobue / 3emssiHast E. B.,bammaimna M. B. - [ly6Ha : 'ocyzapcTBeHHbIM
yHMBepcuTeT «Iy6Ha», 2023. - 101 c. - Kuura u3 Kosuiekuyu ['ocy1apcTBeHHbIN YHHUBepcUTeT «/]yOHa» -
Nudopmaruka. - ISBN 978-5-89847-696-0., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=887262&idb=0.

16. Bopomtjoea 1. O. TIporpammupoBaHue Ha s13bIKe BbICOKOT0 ypoBHsI C/C++ : yueOHOe miocobue /
Boponrijora 1. O.,I'py3aesa JI. A.,I'yoarosa T. B. - Caukr-ITetep6ypr : CII6I'YT um. M.A. BoHu-
Bpyesuua, 2010. - 111 c. - Kuaura u3 konnekiuu CIT6I'YT um. M.A. boHu-BpyeBuua - THdopmaruka.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=888171&idb=0.

[ononmHuTebHas TUTepaTypa:

1. Xopron AiiBop. Visual C++ 2010 : monHbIii Kypc. - M. ; CII6. ; KueB : Juanektuka, 2011. - 1216 c. :
un. - (ITporpammucrtam oT nporpaMMucToB). - ISBN 978-5-8459-1698-3 (pyc.) : 500.00., 1 3k3.

2. Ctpayctpyn brepH. f3bik nporpammupoBanusi C++ = The C++ Programming Language : criei. u3g. /
niep. ¢ adr/. oz pea. H. H. MaptbiHoBa. - M. : Bunowm, 2015. - 1136 c. : w1 - Ha 06:1. kH.: beepH
Crpayctpyn co3gaTenb C++. - ISBN 978-5-7989-0425-9 (pyc.) : 1089.00., 1 3k3.

3. Oemugosuu bopuc [TaBnoBuu. OCHOBBI BBIUMCIUTEIBHOW MaTeMaTUKY : [/1/1s1 BTy30B]. - 131, 4-e,
ucnp. - M. : Hayka, 1970. - 664 c. : uept. - 0.77., 24 3K3.

4. ®apgees [1. K. BerunicsiurenbHbIe MeTOABI TMHeliHOM anre6pnl / ®aazgees M. K., Paaneesa B. H. - 4-e
u3g.,crep. - Cankr-IletepOypr : Jlaub, 2022. - 736 c. - Kaura u3 kosiekiuu Jlanb - MaTtemaruka. - ISBN
978-5-8114-0317-2., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=799651&idb=0.

5. Vikpamos X. [1. 3agaunHuk 1o uHeliHOM anrebpe / ikpamoB X. [1.,BoeBoavHa B. B. - 2-e u3j. - CaHKT-
[Tetep6bypr : Jlanb, 2022. - 320 c. - Knura u3 Konnekuyu Jlans - Maremaruka. - ISBN 5-8114-0670-3.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=799567&idb=0.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUH C CO/iepyKaHWeM JIUCLUITAHBI):

OmnepartionHas cucreMa Windows (yuiieH3ust), I[Iporpammuoe obecrieuerrie: MS Visual Studio .NET
2015 — nuren3wus 1o noganucke Microsoft Imagine; Microsoft Office (yiurieH3ust): TEKCTOBBIN pefakTop
Word, Tabnmunebiii pefakrop EXCEL

1. HayuHas sekTpoHHas 6nbnvoreka: pexxum goctyna http://elibrary.ru/

2. DnekTpoHHbIN Kartanor bubmorekn HHI'Y https://e-lib.unn.ru/

3. Katasnor kypcoB HOY MHTYWUT https://intuit.ru/

4. EqWorld. Mup maremariueckux ypaBHeHu# / Paspabotumk — A. [I. [TonsauH. — M.: UTIM PAH,
2004 — 2014. SneKTpOHHBIN pecypc, CoJeprKalllyii 37IeKTPOHHbIe BePCHY KHUT B CBOOOJHOM JIOCTYTIE.
http://eqworld.ipmnet.ru/indexr.htm

5. Crponruna H.P., bapkanos K.A. "Uucnennsie MmeToabl" — BecHa-1 (cemecTp 6) /151 0CBOeHUsT
MUCIUTIIMHET "UKcieHHbIe MeTobl", ceMecTpbl 5-6. DYK, yueOHO-MeToquuecKuii Komruiekc. ®oH
3/IEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB HHI'Y. — H. Hoeropoa, 2021. Ua. . 815EM.06.2021. URL:
https://e-learning.unn.ru/course/view.php?id=815 — Bxoz TpebGyeT aBTOpH3aLivu.

6. Ctponruna H.P., bapkanoB K.A. "UucneHHsie MeTozbl" — OceHb (ceMeCTp 5) A/is1 OCBOEHHs
JUCLIMTIIMHBT "UKcieHHbIe MeTo/bl", ceMecTphl 5-6. DYK, yueObHO-MeToquuecKuii KoMmruiekc. ®oHp
3/IEKTPOHHBIX 00pa3oBaTesibHbIX pecypcoB HHI'Y. — H. Hoeropoa, 2021. Wa. H. 2135EM.06.2021. URL:
https://e-learning.unn.ru/course/view.php?id=2135 — Bxoj TpebyeT aBTOpH3aL1K.



7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayAWTOPUM [i/isI TIPOBeJieHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MIPOrpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHUEeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpezicTBaMuU 00yueHUsl, KOMITbIOTepaMy, CIlellaji3upoOBaHHbIM 000pyjoBaHNeM: YueOHast ayJUTOpUs
[J1sl TIPOBeZIeHUsI 3aHSTH, OCHAIleHHasl TapTaMH, CTY/IbsIMH, 00s13aTe/TbHO TeMHOM y4eOHOU JOCKOH.
O6opyzoBaHue Ai/1s1 TI0Kas3a Mpe3eHTalyi (11epCcoHaIbHbIN KOMIbIOTED, IPOEKTOP, 9KPaH) Ha 3aHATHSIX
CeMUHApCKOro Tura. KomrbloTepHbIi KIacce C JIMLeH3MOHHBIM TIPOrPaMMHBIM obecrieueHreM (Cpezibl
pa3paboTKy) Jyis BBINOJHEHUs] /1abOpaTOpHBIX IPAaKTUKYMOB. YueOHasi M HayuHas JMTepaTypa,
nipeficTaB/ieHHasi B Oubmoteunom ¢ouze HHIY, B smekTpoHHbBIX OubmMoTeKax ¥ Ha Kadezpe
OYMYA UMTMM.

[TomeljeHust 151 CaMOCTOSITeIbHOM paboThl 00yYaroLMXCsl OCHAlL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOAK/MIOUeHUs1 K ceTd "VHTepHer" U obecrieyeHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocrtaBieHa B cooTBeTcTBMM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIo
noarotoBku/cneruanbHocty 01.03.02 - [MpukiiajHas MaTeMaTvka ¥ MHGOpMaTHKa.

Agtop(b1): CTponruHa Haranbs PomaHoBHa, KaHAWAAT (PHU3MKO-MaTeMaTUYeCKUX Hayk, [JOLIeHT.
3aBenyroumii kadeapoii: KannnuH Anekceit BsueciaBoBud, JOKTOp (p3MKO-MaTeMaTUUeCKUX Hayk.

ITporpamMmMa ozo6peHa Ha 3ace/JaHUM MeTOANUeCKOM Komuccuu ot 25.06.2025, mpoTtokos Ne ITpoTokos
Nell.
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