MHUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3ZOBAHUS POCCUUCKOM OEJEPALINU
®denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICILIETO 00pa30BaHUs
«KYBAHCKUM 'OCYTAPCTBEHHBI YHUBEPCUTET»

®akynbTeT KOMITBIOTEPHBIX TEXHOJIOTHNA U MPUKJIATHOW MATEMATUKH

«31» mag 2024 .

PABOYASA MTPOT'PAMMA JUCHUITIMHBI

b1.0.13«YucineHHple METOIBI

Hamnpasnenne noarorosku 01.03.02 Ilpukiaanas MaremMaTika U UHGOpMaTHKA

Hamnpasnennocts (mpoduiib) [IporpammupoBanue u nHGOpPMaAIMOHHbBIE
TEXHOJIOTUH

dopma oOydeHuUsT OUHas

Ksanuduxkanus 6akagaBp

Kpacuomap 2024



PabGouas mnporpamma AUCHUIUIMHBI «YHCIEHHbIE METOABD» COCTaBl€HA B
COOTBETCTBHH C (peiepajbHbIM I'OCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
Boiciiero  obOpazoBanus (OI'OC BO) 1o HanpaBiaeHUIO  MOATOTOBKHU
01.03.02 [IpuknagHas MaTeMaTUKa U HH(pOpMaATHKA.

IIporpammy cocraBui:
A.Jl. KonoTuit, nouieHT Kadeapbl mpukiiaIHON A
MaTeMaTHKH, KaHauaaT (u3.-MaT. HayK s

Pabouyas nmporpamMmma auciurInHbl «YucaeHHbIE METOAbD YTBEPIKIEHA Ha
3acefganuu kadeapsl npukiagHor matematuku mporokos Nel( ot 20.05.2024

W.o. 3aBenyromiero kadeapoit (pazpaboTynka) S
A.B. IIucemeHcKuii e
"i/ MOAIUCH

Pabouas nmporpamma oOcyxeHa Ha 3aceaHuu Kadeapsl HHOOPMAIIMOHHBIX

texHosiorui nmpotokos Ne20 ot 21.05.2024

3aBeayronuii kadeapoi (BhITYCKAOIIEH ) A7
2 4%

7[’[’A>/ B
B. B. Iloakom3un

MOAITUCH

VYTBepkIeHa Ha 3acelaHNH Y4eOHO-METOAMUECKO KOMUCCUU (PaKyIbTeTa
KOMIIBIOTEPHBIX TEXHOJOTUIA U MPUKIAAHON MaTeMaTUKH MPoToKoa Ne3 ot
21.05.2024

IIpencenarens YMK dakynbrera

A. B. KoBaneHko <

./ mopnuce
174

PenienseHTsr:

bernapsu M. E., 3aB. kadenpoii conranbHO-TYMaHUTAPHBIX U €CTECTBEHHOHAYYHBIX
auctuiinde CK® ®I'BOYBO «Poccuiickuii ToCcy1apCTBEHHBI YHUBEPCUTET
MPaBOCYIUS», KaHJ. PU3.-MaT. HAYK, JOIEHT

Py6moB Cepreii EBrenbeBud, kanauaaT GU3NKO-MaTeMaTHIECKUX HAYK, TOIIEHT
kadeapel matematruaeckoro moaenupoBanus I'BI'OY «KyoI'Vy»



1 Hesn 1 3a0a4u M3YyYeHHUs TUCHUILIMHBI (MOYJIs1)

1.1 Ilessb 0OCBOCHUSI AUCHUNIMHBI

PazButne npodeccnoHaIbHBIX KOMIETCHIIUH M0 MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB
HCIIOJIb30BAHUA YU CJICHHBIX MCTOAOB MJIA PCIICHUA PA3JIMIHBIX q)HSHKO'MaTeMaTI/I‘IGCKI/IX 3ajJa4.

1.2 3agauyu AUCHMIINHBI

— aKTyaiM3aldsg M pa3BUTHE 3HAHUU B O00JIACTU TNPOTPAMMHUPOBAHUS UYHUCIECHHBIX
METO/IOB;

— OBJIQJICHUE MATEMATUYECKOW W QJITOPUTMHUYECKON COCTABJISIOMIEN YHCICHHBIX
METOJIOB, IPUMEHIEMBIX ITPH PELICHUN HAYYHO-TEXHUYECKUX 3a]1a4;

— GopMHUpOBaHUE YCTONYHMBBIX HABBIKOB IPUMEHEHUS KOMITBIOTEPHBIX TEXHOJIOTHI IS
peanu3aluy YUCICHHBIX METOJIOB, B HAYYHOM aHaJIN3€ CUTYallUi, BOSHUKAOIIHNX B XOJIE CO3/TaHUs
HOBOW TEXHUKH U HOBBIX TEXHOJIOTHIA;

— yMeHue otoupaTh Haubosee 3(hHeKTUBHBIE YHCIEHHBIE METOIbI PELICHUSI KOHKPETHON
3a/1a4d, YYUTHIBas Takue (PaKTOpbl, KaK aJIrOPUTMHYECKYI0 MPOCTOTY METOJIa, TOYHOCTH
BBIYUCIICHUH, OBICTPOTY CXOJUMOCTH, HAJIMYWE JOMOJHHUTEIBHBIX YCIOBUU MJIsi TPUMEHEHUS
METO/Ia, YCTOMYMBOCTh METO/IA;

YyMEHHE HWHTEPIPETUPOBATh PE3YyJbTAaThl PACYETOB, TOJYYCHHBIX YHCICHHBIMU
METOJaMH.

1.3 MecTo qucuuninHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

Jucnummnaa «YuciaeHHble MeTonb» OTHOCHTCS K «OO0s3aTenbHas dacTh» bioka 1
«JluctmMHbL (MOTyJIH)» y4eOHOTO TIIaHa.

JlaHHas IUCHUWIIIMHA TECHO CBs3aHA C JUCHHIUIMHAMU 0Oa30Boi dvacTu broka 1:
MaTeMaTHYeCKUi aHaiM3, aaredpa W aHaJIUTHYECKash TE€OMETPHs, OCHOBBI MPOTPaMMHPOBAHUS,
muddepeHnranbHble ypaBHEHUS, METO/IbI ONITUMM3AIUH, TIPAKTUKYM T10 YHCIICHHBIM METOJIaM.

1.4 IlepeyeHb IUIAHMPYeMbIX Pe3y/JbTATOB O0yYeHHs] MO JAUCHHILIMHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJbTATAMM 0CBOEHHUSI 00pa30BaTe/bLHOMH MPOrpaMMbl

N3yyenne paHHOW ydYeOHOM JAMCHMILIMHBI HAmpaBieHO Ha (OPMUPOBAHUE Y
00yJaroNuXcs CACAYIONIMX KOMITCTCHITH:

OIIK-2 Cnoco6eH HCMOJb30BATHh W AJANTHPOBATH CYHIECTBYIOIME MaTeMaTHYecKHe
MeTOAbl W CHCTEMbl NMPOrPaAaMMHPOBAHHUSI JJs Pa3padoTKH H peau3aluu
AJITOPUTMOB pelIeHUusl MPUKJIATHBIX 32124

3Harthb HOIIK-2.2 (40.001 A/02.5 3n.2) OTedecTBEHHBIM U MEXKIYyHAPOIHBIM ONBIT B

COOTBETCTBYIOIIICH OOJIACTH HMCCJICIOBAHUN, METOJbI a/IaliTAl[UU CYIIECTBYIOIIUX
MaTeMaTHYEeCKHX METOJOB M CHCTEM IPOrpaMMHUPOBAHHS JUIS Pa3pabOTKH M
pealli3alyy aIrOPUTMOB PEIICHUS MPUKIIAIHBIX 3314

NOIIK-2.3 (40.001 A/02.5 3un.4) Metoasl MNpOBEIEHUS JKCIEPUMEHTOB U
HaOmroAcHUH, 00001eHnsT 1 00pabOTKKM MH(OPMAIIUK, METOIBI UCIIOJb30BaAHUS 1
aJanTanuu CYIICCTBYIOIIUX  MaTeMaTHYeCKMX  METOJOB M CHCTEM
MPOrpaMMHUPOBAHKS I Pa3pabOTKH W peaau3alldd aJIrOPUTMOB PELICHHS
MIPUKJIAIHBIX 33124

Ymers NOIIK-2.6 (40.001 A/02.5 V.3) [IpuMeHATh METOIbI IPOBEAECHUS SKCIIEPUMEHTOB,
HCIIOJIb30BaTh W aJANTUPOBATh CYIIECTBYIOIIME MAaTEMaTH4YECKHE METOABI M
CHCTEMBl TPOrpPaMMHPOBAHUS Ui pPa3padOTKM M pealu3alud alropuTMOB
pELIeHNs IPUKIAIHBIX 3a1a4



Baagers HMOIIK-2.9 (40.001 A/02.5 Ta.1) [IpoBeaeHne SKCIIEPUMEHTOB C UCIIOJIB30BAHUEM
Y ajanTanuel CyHIECTBYIOUIMX MaTeMaTHYECKHUX METOJIOB B COOTBETCTBHM C
YCTaHOBJICHHBIMH ITOJTHOMOYHUSIMHU
NOIIK-2.11 (40.001 A/02.5 Ip.2 Ta.) JesaTenbHOCTh, HAMpaBICHHAS HA PEIICHUE
3aJad aHAJIUTHYECKOTO XapakTepa, MpPEeIroyaraloluX BBIOOp M MHOroodpasue
aKTyalIbHBIX CIIOCOOOB pEIICHUsS 3a/Jad, HCIOIb30BAaHUE U aJalTHUPOBAHUC
CYIIECTBYIOIIMX MaTEeMAaTHYECKHUX METOJIOB U CHUCTEM MPOrPAMMHUPOBAHMS IS
pa3paboTKu U pealiu3alliy AITOPUTMOB PELICHUS TPUKIAIHBIX 33124

MK-3 Cnoco0eH OpHEHTHPOBATHLCS B COBPEMEHHBIX AJTrOPUTMAX KOMIbIOTEPHOI
MaTeMaTHKH; 00JI1aJaTh CHOCOOHOCTAMHU K 3P (PeKTHBHOMY NPUMEHEHHIO M
peaju3anuu MAaTEMATHYECKH CJI0KHBIX aJITOPUTMOB

3HaTh NIIK-3.1 (06.001 D/03.06 3un.3) MeToasl U CpeacTBa MPOEKTUPOBAHUS
OPOrPaMMHOTO  OOECTIEYCHUS] TIPH pea3alidll  MaTeMaTHYSCKH  CIIOKHBIX
aJITOPUTMOB
NIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHBIH OTEYECTBEHHBIA M 3apyOe)KHBIN
OIIBIT B pa3pab0TKe aITOPUTMOB KOMIIBIOTEPHON MaTEeMAaTHKH
NIIK-3.3 (40.001 A/02.5 3n.2) OteuyecTBEHHBIH U MEXKIYHAPOJHBIM OMNBIT B
pa3paboTKe COBPEMEHHBIX aTOPUTMOB KOMITBIOTEPHOI MaTeMaTUKU

Ymerb
Baager» UIIK-3.8 (40.001 A/02.5 Tn.1) IlpoBemeHue SKCIEPUMEHTOB II0 OIICHKE
3¢ (GEeKTUBHOCTH peaTu3allii MATEMaTHICCKH CIIOKHBIX aJITOPUTMOB

2. CTpyKTypa 1 coiep:KaHue TN CIUIIIHHbI

2.1 Pacnipenesienne TPyaA0€éMKOCTH IMCHUILIMHBI 110 BUJAaM padoT

O6mast Tpy10EMKOCTh AUCIUIUTHHBI COCTABIISET 6 3a4. ef1. (2169acoB), ux pacupenencHue
10 BUJIaM pabOT IPEICTaBICHO B TaOJIHIIE

CemecTpbl
. Bcero
Bux yuyeOHoi1 padoThI (4acshl)
4acoB
5 6
KonTakTHasi pabora, B TOM 4YHcCJI€: 88,6 | 38,3 | 50,3
AyIUTOpPHBIE 3aHATHS (BCEro): 82 34 48
3aHATHS JEKIIMOHHOIO THUIa 82 34 48
JlaGopaTopHble 3aHITH
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI,
MIPAKTUYECKHUE 3aHSITHSI)
HNnas koHTakTHasi padora: 6,6 4,3 2,3
KonTpons camoctosarensHoi padotsl (KCP) 6 4 2
ITpomexyrtounas arrectanus (MKP) 0,6 03 | 03
CamocrosiTesbHasi padoTa, B TOM YHCJIE: 47 34 13

CaMocTosTenbHOE 3YUCHHE PA3/IeTIOB,
CaMoIOATOTOBKA (MTpopaboTKa U MOBTOPEHUE
JEKIIMOHHOT'0 MaTepuaja U MaTepuaia y4eOHUKOB
1 yueOHBIX MOCOOUH, MOATOTOBKA K
71a60PaTOPHBIM U MPAKTUYECKUM 3aHATHSM,
KOJUTIOKBUYMaM | T.1.)

30 20 9

IToaroroBka K TEKyIIEMY KOHTPOJIIO 17 14 4

KoHnTtpoJs: 80,4 | 35,7 | 44,7




IToaroroBka K 3K3aMeHy 80,4 | 35,7 | 44,7
Jac. 216 108 | 108
B TOM YHUcJIe
OO0mas Tpya10eMKOCTb KOHTAKTHAasi 88,6 | 383 | 50,3
pabora
3a4. ef 3 3

2.2 CTpyKTYypa TUCHUILINHBI

Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYJIOEMKOCTH IO pa3/esiaM AUCLUILINHBIL.
Pa3nensl (TeMbl) IMCHUILUIMHBI, U3yYaeMble B 5 cEMECTpe

KoanuyecTBo yacoB

Bueayn
Ne HaumeHnoBanue pa3jesioB (TeM) Beero AynurtopHasi padora "T(;pﬂa
padora
J 113 JIP CPC
1 2 3 4 5 6 7
1 OO0ycnoBIEHHOCTh MATEMATUYECKON MOJICTN U 6 3 3
" | nuHenHbIX cucteM. [loHsiTne u npumepsl.
2. | Ilpsimbie metoap! pemmenust CJIAY. 9 5 4
3 OptoroHanbHble TPe0OpPa30BaHUs MATPHULIBI [T 8 4 4
" | pemenus CJIAY.
4 Urepaunonnsie metosl pemenus CJIAY. 8 4 4
" | CX0auMOCTh, OIICHKA TOTPEITHOCTH.
Nutepniomsus. MTHTEpHONAINOHHBIE
5. | mHOrOowIeHbl. OmeHKa MOTPENTHOCTH 8 4 4
VHTEPIOJISIIUH.
6 Muorounensl YeObrmesa. aTepnonsiys 8 4 4
" | crmmaitHamMu. MeTo 1 HAaMMEHBIINX KBAJAPATOB.
7 Yucnennoe muddepennuporanne. OneHKa 6 3 3
MIOIPELIHOCTH.
8 BrrunciieHue KopHe HEMMHEHHBIX YPABHEHUM. 7 3 4
" | CX01MuMOCTb, OIIEHKa MOTPELIHOCTH.
9 Pemenue cucteM HETMHEMHBIX YpaBHEHUIA. 8 4 4
" | Teopembl 0 CXOJIMMOCTH.
HUTOI'O no pa3aenam AuCHUNINHBI 68 34 34
KonTtpoisb camocrositensHoit pabotsl (KCP) 4
[Tpomexxytounas arrectarus (M1KP) 0,3
[ToAroToBKa K TeKyIieMy KOHTPOJIIO 35,7
O61masi Tpy10eMKOCTb 10 THUCHUIJINHE 108
Paznensl (TeMbl) IUCHUIUIMHBI, H3yYaeMble B 6 ceMecTpe
KoJunyecTBo yacoB
Bueayn
Ne HaumeHoBaHue pa3jesioB (TeM) Beero AynurtopHasi padora “T(;lpﬂa
padora
Ja 3 JIP CPC
1 2 3 4 5 6 7
1 Ksanparypusie hopmynsl. [IpaBuno Pynre 8 6 2
OIICHKHU MOTPEUTHOCTH.
2 KBanparypnsie (hopMyIbl HAaUBBICIIEH 8 6 5
" | anreOpandyeckoil TOUHOCTH.
3 [TonHas u yacTuyHas anreOpanyeckas mpoodiema 8 6 2
" | cOOCTBEHHBIX 3HAYCHUIA.




KoanyecrBo yacos
Bueayn
HTOPHA
Ne HaunmenoBanue pa3jesioB (TeM) Beero AyautopHasi paéoTa .
padoTa
J 3 JP CPC
1 2 3 4 5 6 7
4 WrepanioHHbIe METOIBI pELIEHUs IPOOIEMBI 8 6 2
" | cOOCTBEHHBIX 3HAYECHUH.
Pemenne 3agaun Komm mst OJ1Y u cuctem
o. 8 7 1
ony.
6 Pemenue kpaeBbIx 3a1a4 ISt 8 7 1
" | iuddepeHaTbHBIX U JTMHEHHBIX YPaBHEHHH.
Pa3HocTHBIE CXeMBbI M1l ypaBHEHU I
7. MPL AT VP 13 | 10 3
MaTeMaTH4eCKON (hU3HKH.
HUTOI'O no pa3aenam M CUMIIMHBI 61 48 13
KonTpons camoctosarensHoi padotsl (KCP) 2
[Tpomexxyrounas arrectanus (MKP) 0,3
[ToaroToBKa K TEKyIIeMy KOHTPOJIFO 44,7
O011as TPyA0eMKOCTh MO JUCHUTIIIHHE 108

Tpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausmusi/cemunapni, JIP — nabopamopneie 3ansmus, CPC —
camocmosmenvras paboma cmyoenma

2.3 Coneprxanue pa3aesioB (TeM) THCIHIIHHBI
2.3.1 3ausaTHAa JeKINOHHOI0 THIIA

®opma
Ne HaumeHnoBaHue pa3aesa (TeMbl) Copep:xanue pasjiesa (TeMbl) TeKyIero
KOHTPOJIsA
1 2 3 4
OO0ycioBieHHOCTh MaTeMaTH4eckol | OCHOBHBIE ATallbl MATEMATHYECKOTO T
MOJICIHM M JIMHEWHBIX CUCTEM. MojenupoBanus. Kiaccudukanus norpenHocTei.
1. | IlonsTHE M IPHMEPHL. Oco0GeHHOCTH MaMHHON apuMeTuky. [Ipumepsr
YCTOMYMBBIX M HEYCTOWYMBBIX MATEMATHUECKUX
3aga4. O6ycnoBiernHocTh CJIAY, nmpuMepsl.
[psimeie metosl pemenus CIIAY. Merton uckmtouenus [aycca. LU-pa3noxxenne T
2. MaTpuLbl. MeToa KBapaTHOro KOpHs. MeTox
MIPOTOHKH, KOPPEKTHOCTh M YCTOWYMBOCTb.
IToBenenue yrcia 06yCIOBICHHOCTH IPU T
OproroHaibHBIE TPeodpa3oBaHUs N
3. MaTPUYHBIX Ipeo0pa3oBaHUAX. MeTona BpaleHuit.
Matpuisl 1 perreHus CJIAY. %
MeTo OTpaKeHUH.
Meron npocToil uTepauru, CXOOQUMOCTb, T
UtepanmoHHbIe METOABI PEILICHAS amoCTepHUOPHAs OlEHKa IIOTperHOCTH. MeTox
4, CJIAY. CxoaMMOCTb, OIIEHKa SIxo6u. Meton 3efineins, CXOAUMOCTb,
TTOTPETIHOCTH. amoCTepUOPHAs OLIEHKa IIOTPeIHOCTH. MeTox
penaKcamym, CXOMMOCTb.
HuTtepnonsuus. HHuTtepnonsuuonHble MHOTOWIEHH! Jlarpanxka u T
5 HHTepnonsSroHHble MHOTOUWICHBL. Herorona. OreHKa 0CTaATOYHOrO WieHa
' OreHKa MOTPenHOCTA WHTEPIOJAIHOHHOTO MHOTOWIeHa. HTepIomsus ¢
MHTEPIOJISIIHH. KpPaTHBIMH y3JIaMH.
MuHuMU3anus OLEHKU OCTATOYHOTO YiICHA T
WHTEPIOIALUOHHON (opMyibl. CXOIUMOCTh
Muorouens! YeOkbIIIeBa. ProIAlL (bopwmy A
o UTEPaMOHHOTO Iporecca. Teopema Pabdepa.
6. Wurtepnonsnus cruaiitnamu. Meron N o N
MHTepIONAINOHHBIN KyOMdeCKHA CIUIAiH,
HaUMEHBIINX KBaJAPATOB. .
MTOCTPOCHME, OIICHKA MOTPEITHOCTH. JIOKaTBHBIH
crutaitH. MeTo HaMEHBIINX KBaIPATOB.




dopma
Ne HaumenoBanue pa3jeJia (TeMbl) Conep:xanue pa3zjiea (TeMbl) TEKYLIEro
KOHTPOJIsI
1 2 3 4
UucnenHoe qudQepeHIInpoOBaHIE. MeTton HeomnpeneneHHBIX K03 duimeHToB. OneHka K
7 OneHka MorpenHoCTH. MOTPEITHOCTH AMPOKCUMAITHH (HOPMYIT YHCICHHOTO
T depeHIIPOBaHNUS C TIOMOIIBIO POPMYITBI
Teinopa. BerancnuTenbHas NOrpenHoCTb.
Brruucnenue kopHel HETMHEWHBIX Mertoa quxoToMur. MeTos IpoCTOil UTepaiuu, T
ypaBHeHH. CXOIMMOCTb, OLICHKA CXOJIMMOCTbD, OLIEHKA MOTPEIIHOCTH. MeTo
MOTPEUIHOCTH. HreroToHa, reomeTpudeckast HHTEpIpeTaus,
8. CXOJIMMOCTbD, OLIEHKA MOTPEIIHOCTH. MeTo
CEKYUIMX, CXOJAUMOCTh, TEOMETPUYIECKast
uHTepnperanus. Mero o0paTHOW KBaJApaTHYHOH
uHTepnoJsiuuu. Metox napaboJ.
Perienue cucteM HeMHEHHBIX MeTto pocToi UTepalu, CXOAUMOCTh. MeTo T
ypaBHeHU. TeopeMbl 0 3eitaens. Meroa HetoToHa, CXOIUMOCTB,
9 CXOJTUMOCTH. Moaupukaimu. Meton cekynmx. Meron
' MPOJIOJDKEHUS 110 apameTpy. CBesieHue 3a1auu
pElIeHUs CUCTEMbI HETMHEWHBIX YpaBHEHUH K
3a71aue MUHUMU3AIIH.
Ksanaparypusie ¢hopmyinebl. [IpaBuno | Kanonwueckas u coctaBHas (OpMYJIbI T
PyHre oLleHKH IOrpenHoCTH. IpPAMOYTOIBHUKOB, Tpanenuii u CumMcona. ITopsgok
10. TOYHOCTH U 00YCIIOBJICHHOCTh KBaJpaTypPHOM
¢dopmynbl. KBagpatypubie Gpopmysl
WHTEPIOJISIIIMOHHOTO THUTIA.
KBaznparypuslie hopmyJibl KBanparypusie hopmyisl ['aycca. AnocrepropHas T
11. | HauBBICIIEH anreOpanyecKkon OIICHKA TIOTPEIIHOCTH. AJJATITUBHBIE KBaIpaTypHbIE
TOYHOCTH. anroput™bl. MeTton ®@unoHna.
CBoiicTBa COOCTBEHHBIX 3HAUEHUH U COOCTBEHHBIX T
ITonnas n yacTuunas
BEeKTOpOB. OOYCIIOBIIEHHOCTH 3a1a4i Ha
12. | anreGpandeckast npoOiema
N coOCTBeHHBIE 3HAUEHUSI. MeTOo ] HHTEPIOJISLINH.
COOCTBEHHBIX 3HAUCHHN. .
CrenenHoil MeTo. MeToa ucuepIbIBaHus.
UteparmoHHbie METOBI PEILICHUS HaxoxieHne coOCTBEHHBIX BEKTOPOB OOpPAaTHBIMU K
npo0sieMbl COOCTBEHHBIX 3HAYEHHH. | UTepalusMH. MeTo/ UTEPAllMOHHOTO BPAILICHUS
13 Sxo0u 1151 CHMMETPUYHON MaTPHLIBI, CXOAUMOCTb.
' Mertoj BpalleHuit ¢ BHIOOPOM ONTUMAIBHOTO
anemenTa. QR-anroput™, cxoaumocts. Haxoxnenue
QR pa3nokeHus ¢ TOMOIIBIO BpaIlleHU .
Pemenne 3amaun Konm mius OY u Mertop Ditnepa. Meton Pynre-Kyrra, onenka T
14 | cucTem ony. MIOTPEUIHOCTH I10 MPABUITy JBOMHOIO IIEPECUETA.
' Metonst Anamca. UncneHHOE HHTETPUPOBaHHE
)kecTkux cucteM OJ1Y.
Merton ctpens0b1. MeToa KOHEUHBIX pa3HOCTEH, T
Pemmenne kpaeBbIx 33124 I 9
N YCIIOBHE YCTOWYMBOCTH. MeTo TnHeapu3aIuH.
15. | muddepeHIMATHHBIX H THHEHHBIX o
ABHCHI YTBepxKAeHNE 0 CXOOUMOCTH PELICHUS Pa3HOCTHON
yp ) 3aJla4yM K PEeIICHUIO ITpocTenield KpaeBou 3aJauu.
. | Pa3HOCTHBIE CXEMBI AJIs ypaBHEHHUU T
Pa3HOCTHBIE CXEMBI ISl YpaBHEHHIA
16. . TEIUIONPOBOAHOCTH, [lyaccoHa U BOTHOBOTO
MaTeMaTHYeCKON (PU3UKH.
YpaBHEHHUSI.

Ipumeuanue: JIP — omuem/3awuma nabopamopnoii pabomut, KI1 - gvinonnenue xypcosozo npoexma, KP - kypcogoii
pabomul, PI'3 - pacuemmno-epaghuueckozo 3adanus, P - Hanucaumue pegepama, 3 - scce, K - xonroxeuym, T —
mecmuposarue, P3 — pewenue 3a0ay.

2.3.2 3aHATHA CEMHUHAPCKOI0 THIIA
He npexycMoTpeHs!.

IHpumeuanue: JIP — omuem/3awyuma nabopamopoti pabomsl, KII - svinoanenue Kypcosozo npoexma, KP - kypcogotl
pabomul, PI'3 - pacuemno-epaghuuecxkozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xoanoxeuym, T —
mecmuposanue, P3 — pewienue 3adau.



2.3.3 JlabopaTopHble 3aHATHSA
He npenycmoTtpeHnsl.

Tpumeuanue: JIP — omuem/3awsuma nabopamoproti pabomsi, KII - svinonnenue Kypcosozo npoexma, KP - kypcosotl
pabomuwl, PI['3 - pacuemno-epaghuueckozo 3adanus, P - nanucaumue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3aoau.

2.3.4 TlpumepHasi TeMAaTHKA KypPCOBBIX padoT (IP0eKTOB)
He npexgycMmoTpeHsl.

2.4 IlepevyeHb y4eOHO-METOAMYECKOT0 ODecTedeHNs I CAMOCTOSITEJIbHOH PadoThI
00yYaIOIMXCSA 10 TUCHUILTHHE (MOLYJII0)

[Tepeyens yueOHO-METOIUIECKOTO 00OECTICUCHUS
JUCHUITIINHBI ITO BBIITIOJITHECHUTIO CaMOCTOSITEILHOU

Ne Bux CPC
paboThI
1 2 3
1 CamocrosarenbsHOe n3ydeHue pa3aenos, (MeTroauueckue  yKa3aHWss 10  OpraHU3aluH
CaMoIIOAr0TOBKa (pOpaboTKa 1 CaMOCTOATEIIbHOMN paboThl CTYJCHTOB,

HOBTOPCHHUE JICKITMOHHOTO MATCpHATIA M |\yTRepACHHbIE  Kadenpod  MHQOPMAIMOHHBIX

Matepuaa y1eOHIKOB 1 yueOHbIX TexHoJIoruM, mpotokon Nel or 30.08.2019
OCOOMH, MOATOTOBKA K JIAOOPaTOPHBIM

MPAKTHYECKUM 3aHATHSIM, KOJUIOKBUYMaM
1 T.1.)

Y4eOHO-MeTOANMYECKIE MaTepuaibl IS CaMOCTOSATEILHONH padOThl OOYyYalOUXCs W3
Yyclia UHBAJIUIOB U JIMI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 310poBbsi (OB3) npenocrasistorcs
B (popmax, alanTUPOBAHHBIX K OTPAHHUYEHUSM MX 3[J0POBBS M BOCIIPUATHS HH(POpMAaLIUU:

JIis i1 ¢ HapyIIeHUSIMU 3pEHUS:

— B ITIeYaTHOU (popMe yBETUYCHHBIM MIPUPTOM,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTAa,

— B popme aynuodpaiina,

— B ITeyaTHOM opMe Ha s3bIKe bpaiis.

Jlyig U1 ¢ HapyLIeHUsIMH CITyXa:

— B IIeYaTHOM opme,

— B (hopMe FIIEKTPOHHOTO JOKYMEHTA.

Jljis 11 ¢ HapyIIeHUsIME OIIOPHO-BUTATENILHOTO anmnapara:

— B [IeYaTHOM opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN MepevYeHb MOXKET OBITh KOHKPETHU3HPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
00yJaromuxcs.

3. O0pa3oBaTejibHbIE TEXHOJIOTUH
B cootBerctBuu ¢ TpeboBanusmu PI'OC B mporpamma JUCHMIUIMHBI IIpelycMaTpUBaeT
HUCITOJIB30BaHUEC B y‘le6HOM nmponecce CICAyroImnx O6pa3OBaTeJ'ILHLIC TEXHOJIOTHUHU: YTCHHC
J'IeKI.[PIfI C HCIIOJIb30BAaHUEM My.]'[BTHMe,Z[PIﬁHLIX TCXHOHOFHﬁ; MCTOJ MaJlbIX TPYIII, p3360p
MPaKTUYCCKUX 3alav U KelCoB.
HpI/I O6y‘leHI/II/I HCITOJIB3YIOTCA CIICAYIOIIHNC 06pa30BaTeanLIe TEXHOJIOTHH:



— TexHonoruss KOMMYHHKaTHBHOTO OOyueHHMs — HampaBieHa Ha (HOpMHUpPOBaHUE
KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH CTYJICHTOB, KOTOpas ABIsiECTCS 0a30BOM, HEOOXOIUMON IS
aJanTaluyy K COBPEMEHHBIM YCIOBUSAM MEXKYJIbTYPHOM KOMMYHHUKALUU.

— Texnonorust paszHoypoBHeBoro (auddepeHunpoBaHHOr0) 00y4eHHUS — MpEAroaraet
OCYIIIECTBJICHUE I103HABATEIbHON JIE€ATEIBHOCTH CTYJEHTOB C YYETOM MX HHJIUMBUIYaJIbHBIX
CIIOCOOHOCTEH, BO3MOXKHOCTEH M WHTEPECOB, IMOOMIPSS MX PEATM30BBIBATH CBOM TBOPYECKUI
noreHuuan. Co3JaHue M HCIOJIb30BAHME JUArHOCTMUYECKUX TECTOB SBJISIETCS HEOTbEMJIEMOU
YacTbIO JAaHHOW TEXHOJIOTHH.

— TexHonoruss MOAYJIbHOrO OOy4Ye€HHUS — MpPEAyCMaTPUBAET JEJICHHE COJAEPIKAHUS
JUCLMIUIMHBI HA IOCTATOYHO aBTOHOMHBIE pa3/ieibl (MOIYJIN), MHTETPUPOBaHHbIE B OOIIUI KypC.
— HuadopmannonHo-kommyHukanuonnsie texnonorun (MKT) - pacmmpstor pamku

00pa30oBaTENBLHOIO IPOLIECCa, MOBBIIIAs €r0 MPAaKTUYECKYH HAIPaBICHHOCTb, CIHOCOOCTBYIOT
MHTEHCU(HUKALIMK CaMOCTOSITENIbHON pabOThl ydaluXcsi M TOBBIILIEHUIO I103HABATEIbHON
aktuBHOCTH. B pamkax VKT BeiaenstoTcs 2 Buaa TEXHOIOTH:

— TexHONOrus HCMNOJb30BAaHUS KOMIBIOTEPHBIX MNpPOrpaMM — MO03BOJSET 3(PPEKTUBHO
JIOTIOJIHUTD MPOLECC O0YUYEHHS S3bIKY Ha BCEX YPOBHSX.
— VIHTEepHET-TeXHOJOTMM — MPEAOCTABIAIOT IIMPOKHE BO3MOXKHOCTH JUISl  ITOMCKA

nH(popMalnHy, pa3padOTKU Hay4YHBIX IPOEKTOB, BEIEHUS HAYUHBIX HCCIIEA0BaHUN.

- TeXHOJ'IOl"I/ISI I/IHJII/IBI/I)IyaJ'H/ISaHI/II/I O6y"IeHI/I$I — IIoMoracrt peaJ'H/ISOBI)IBaTB JIMYHOCTHO-
OPUEHTHUPOBAHHBIM MOAXOJ, YYWUTHIBAs WHIUBHAyaJIbHbIE OCOOCHHOCTH U MOTPEOHOCTH
y4aluxcs.

— [IlpoekTHass TEXHOJOTHUS — OpPHEHTUPOBAHA Ha MOJCIIMPOBAHUE COIMAILHOTO
BSaI/IMOJIeI\/'ICTBI/ISI yqanmxcsr C LOCJIbHO pemeHI/m 3aga4u, KOTOpaH OHpe,ZIe.HSIeTCSI B paMKaX
npodeccuoHanbHOM MOArOTOBKH, BBIAEISAS Ty UM UHYIO IPEIMETHYIO 00J1aCTh.

— TexHonoruss oOy4eHUS B COTPYAHHUYCCTBE — peallu3yeT HJCI0 B3aWMHOrO OOydYeHHUS,
OCYIIECCTBIISAS KaK WHIWNBUAYAIbHYIO, TaK W KOJUICKTUBHYIO OTBETCTBEHHOCTh 3a pEIICHUE
y4eOHBIX 3aJ1a4.

— MHrposas TexHOJOTUs — MO3BOJIIECT Pa3BUBATh HABBIKA PACCMOTPEHHS Psijia BO3MOYKHBIX
Croco00B pemieHus Mpo0IeM, aKTUBU3HPYS MBIIIICHHE CTYJCHTOB W PACKPbIBas JTUYHOCTHBIN
MOTCHIIMAJ KaXIOTO YYaIerocs.

— TexHONOrUs Pa3BUTHS KPUTHYECKOI'O MBIILICHHS — CIOCOOCTBYeT (hOPMUPOBAHHIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOM KpPUTHYECKH OTHOCHUTHCS K HH(OpMAIWH, YMEHHIO
0TOMPaTh HH(OOPMALIHIO SIS PEIICHUS TOCTABIICHHON 33/1a4H.

KoMIUIeKCHOE HCIONb30BaHUE B y4eOHOM IPOIECCE BCEX BBIIICHA3BAHHBIX TEXHOJIOTHMA
CTUMYJIUPYIOT JIMYHOCTHYIO, HHTEUICKTyaJIbHYI0 aKTUBHOCThb, PAa3BHBAIOT IT03HABATEIbHBIC
MPOLIECChI, CIMOCOOCTBYIOT (HOPMHPOBAHHIO KOMIICTCHIIMH, KOTOPBIMH JIOJKCH 00J1a/1aTh
OyIyIIUil CIICIIHAITUCT.

OCHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI BKIIIOUYAIOT B CEOS:

— paboTa B MaJIbIX TpyIax (KOMaH/Ie) - COBMECTHAs ICATEIIbHOCTh CTYICHTOB B IPYIIIE ITOJT
PYKOBOJICTBOM JIUZIepa, HAIIPaBJICHHAs HA PEIICHUE O0IIeH 3a/1au Iy TEM TBOPUECKOTO CIIOKCHHS
pe3yJabTaTOB WHAMBUIAYAIBHOW pabOThl WICHOB KOMAHJbI C JICJICHUEM TOJHOMOYHHA |
OTBETCTBEHHOCTH;

— TIPOCKTHAs TEXHOJIOTHUS - WHAUBUIYaIbHAS WIH KOJUICKTUBHAS JCATEIBHOCTD 110 0TOOPY,
pacmpeieNieHHIo U CHCTeMaTU3allui MaTepuaia Mo ONpeesIeHHO TeMe, B pe3yibTare KOTOpon
COCTaBIISIETCS MPOECKT;

— aHaNMM3 KOHKPETHBIX CUTYyallud - aHaIu3 pealibHBbIX MPOOJIEMHBIX CHUTYyaIlHii, UMEBIINX
MECTO B COOTBETCTBYIOIIEH 00IacTH MpodecCHoHANbHON AeATeIhbHOCTH, U MOMCK BapHaHTOB
TYYIINX PelIeHuH;

— pa3BUTHE KPUTHUECKOTO MBIILIEHUS — 00pa3oBaTelbHas JesITeNbHOCTD, HAIIPaBlIeHHAs Ha
pa3BHUTHE Y CTYACHTOB Pa3yMHOTr0, pe(pIeKCHBHOTO MBIILIEHUS, CIIOCOOHOTO BBIIBUHYTHh HOBBIC
UJIeW U YBUAETH HOBBIE BO3MOXKHOCTH.



[Momxom pa3bopa KOHKPETHBIX 3aqad W CHUTyallMid I[IUPOKO UCIONB3yeTcs Kak
IpernojaBaTesieM, TaK U CTyJEHTaMU BO BpeMs JIEKUUH, J1abOpaTOpPHBIX 3aHATHM M aHaIM3a
pPEe3yJIbTATOB CAMOCTOSATEIBHON paboThl. DTO OOYCIOBJIEHO TEM, YTO IPHU HCCICIOBAHUU U
PEIICHUN KaXI0H KOHKPETHOU 3a/1a4i UMEETCsl, KaK IPABUIIO, HECKOJIEKO METO/IOB, a 3TO TpeOyeT
pa3bopa ¥ OIEHKH IEJI0N COBOKYITHOCTH KOHKPETHBIX CUTYAIIHH.

KOJIHYeCTBO
HC]’[OJ’[BC}yeMLIe HHTCPAKTUBHLIC 06pa30BaTeJ’[beIe
CeMeCTp BH}I 3aHATUA HUHTEPAKTUBHBIX
TEXHOJOI'nH
4acoB
[TpakTrueckue 3aHATUS B peKIMax
) JI, JIP, CPC | B3aumoaeicTBusl «mnpernoaaBareib — CTYIEHT» U 68
«CTYJICHT — CTYICHT»
[MpakTrueckue 3aHATUS B peKIMax
6 JI, JIP, CPC | B3aMMOJEHCTBHSl «IIPEToJiaBaTelib — CTYISHT» M 61
«CTYJICHT — CTYJICHT»
Hroro 129

Ipumeuanue: JI — nexyuu, I13 — npaxmuueckue sawsamusi/cemunapul, JIP — nabopamopusie samwamus, CPC —
camocmosmenvras paboma cmyoenma

Temsbl, 3aaHuss W BONPOCHI JIUISI CAaMOCTOSITENILHOW pabOThl MpHU3BaHBI cHOpMUPOBATH
HaBBIKM TTOMCKAa WH(POPMAINU, YMEHHUS CAMOCTOSTEIBHO DPACHIMPATh W YTIIyONsTh 3HAHUS,
MTOJTYYICHHBIC B XOJI€ JICKITMOHHBIX ¥ TPAKTHYCCKUX 3aHATHH.

[Momxox pa3bopa KOHKPETHBIX CUTYalui MIMPOKO UCTIONB3YETCs KaK MPEToaaBaTeNieM, Tak
Y CTY/ICHTaMH TIPH POBEICHUH aHAIIN3a PE3YIbTATOB CAMOCTOSTEIIEHOW PaOOTHI.

Jlnst IIl ¢ OrpaHUYEeHHBIMH BO3MOXHOCTSIMH 3I0POBBSI TIPEAYCMOTPEHA OpraHHM3aIus
KOHCYJIBTAIMI C UCTIOJIb30BAaHUEM AIICKTPOHHOM TTOYTHI.

J171s1 TUT] ¢ HApYIICHUSIME 3PCHHS:

— B ITIeYaTHOU (popMe yBETUICHHBIM HIPUPTOM,

— B )OpMeE AIIEKTPOHHOTO JJOKYMEHTA.

J171s1 T ¢ HApYIICHUSIMH CITyXa:

— B IIe4aTHOM opme,

— B )OpMeE DIIEKTPOHHOTO JOKYMEHTA.

J1J1s1 T ¢ HapyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO amiapara:

— B [IeYaTHOM opme,

— B pOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

Jlist Il ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI TIPEAYCMOTPEHA OpraHU3aIUs
KOHCYJIBTAIMI C UCIIOJIb30BAHUEM DIICKTPOHHOH ITOYTHI.

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA
00yJaromuxcs.

1. OHeHOquIe H METOAUYECCKHE MAaTEePHAJIbI
4.1 OueHouyHble cpeACTBA JUIA TEKYIIero KOHTPOJS  yCIeBAeMOCTH W
NPOMEKYTOYHOM aTTeCTAllul

OrneHouHble CpeAcTBA MpeaHa3sHAueHbl Ui KOHTPOJS M OLEHKH 0O0pa3oBaTEeNIbHBIX
JOCTHXKEHUHM 00yJarolmuxcs, OCBOMBIIMX HpOrpaMMy yueOHOM JMCLUIUIMHBI «Ha3BaHUE
JMCLUTUTHHBD.

OneHouHblE CpEACTBA BKIIOYAET KOHTPOJBHBIE MAaTEPUAbl ISl IPOBEACHHS TEKYIIEro
KOHTpOJIs B (opmMe ompoca, pasHOYPOBHEBBIX 33JaHUN W NMPOMEKYTOYHOH aTTecTallMu B
(dbopme BOIIPOCOB U 3a/IaHUM K IK3aMEHY, 3aUeTy.

OneHouHble CpeACcTBa Ul WHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbSI BEIOUPAIOTCS C YUETOM UX WHAWBUIYAIBHBIX MCUX0()U3NIECKUX OCOOCHHOCTEH.



— IIpY HEOOXOMMOCTH MHBAIMJIAM U JIULIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSAMHU 3]I0POBbSI
IIPEIOCTABIIAETCS AOIOJIHUTENBHOE BPEMsI JUIsl TIOANOTOBKH OTBETA HA SK3aMEHE;

— IIPH TIPOBEICHUH MPOLEIYPHl OLCHUBAHUS PE3YIbTATOB 00yUEHUS] HHBAINIOB M JIUIL C
OTrpaHMYEHHBIMU BO3MOXHOCTSMU 3/I0pPOBbs NIPEAYCMATPUBAETCS UCIIOJIb30BAHNE TEXHUUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAWBUAYAIbHBIMUA OCOOCHHOCTSIMH;

— TP HEOOXOIUMOCTH 15l 00YUAIOIIUXCS ¢ OrPAHNYCHHBIMUA BO3MOYKHOCTSIMH 370POBBS
U WHBAIUAOB IMpOLEAypa OLEHMBAHMS pE3yJbTaTOB OOYyYEHHsS 10 JUCHMIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO 3TAIlOB.
[Ipouenypa oueHuBaHUs Pe3yJbTATOB OOY4YEHMs] MHBAIUIOB U JIMI] C OTpaHUYEHHBIMU
BO3MOXHOCTSIMU 3JI0pPOBbSl 110 JUCHUIUIMHE (MOAYJIO) MpeaycMaTpUBaeT IPEeAOCTaBICHUE
nHbopManuu B (opMax, aganTUPOBAHHBIX K OTPAaHWUYCHHSM WX 370POBbS W BOCIPHSITHS
nH(pOpPMAIINH:
JUig 1 ¢ HapyLIEeHUSIMU 3pEHUS:

— B IIeYaTHOM opmMe yBeIHMUEHHBIM HIpUPTOM,
— B (pOpMeE DIIEKTPOHHOI' O JOKYMEHTA.

JIig U1 ¢ HapyLIeHUsIMH CITyXa:

— B Ile4aTHOM dopme,

— B (pOpMe DIIEKTPOHHOI'O JOKYMEHTA.
JLnst an ¢ HapylIeHHsIMU OTIOPHO-JIBUTaTEIbHOTO aNapara:

— B IIe4aTHOM opme,

— B pOpMeE DIIEKTPOHHOTO JJOKYMEHTA.
HaHHBIﬁ MNEPECUYCHb MOXKCET OBITH KOHKPETHU3UPOBAH B 3aBHCHMOCTH OT KOHTHUHI'CHTA
oOydJarornuxcs.

CTpyKTYypa OlleHOYHBIX CPEICTB IS TeKYIIeH U MPOMEKYTOYHOM aTTeCTAlMU

/i

KonTpomupyemsie pa3aemns
(TeMbI) TUCIUTITUHBI*

Kox koHTpONHpyeMoii KoMIeTeHIuH (UM ee
YaCTH )

HanmenoBanue
OIIEHOYHOTO CPe/ICTBA

Texkyumii | IIpomexyrounas
KOHTPOJIb aTTecTalys

OO0ycJI0BIEHHOCTh
MaTeMaTH9IeCKOM MOACIIH 1
JIMHEWHBIX CHCTEM.
[lonsiTHEe U IpUMeEpEL.

MOTIK-2.2. (40.001 A/02.5 311.2) MOIIK-2.3.
(40.001 A/02.5 3u.4) NOIIK-2.6. (40.001
AJ02.5Y.3) NOTIK-2.9. (40.001 A/02.5 Tn.1)
MOIIK-2.11. (40.001 A/02.5 JIp.2 Tx.)
WIIK-3.1. (06.001 D/03.06 31.3)

WIIK-3.2. (06.015 B/16.5 31.8)

WTIK-3.3. (40.001 A/02.5 31.2)

WIIK-3.8. (40.001 A/02.5 Ta.1)

VYerneli | Bonpoc Ha
orpoc sk3amene 1-3

IIpsMBble METOABI pelIeHHs
CJIAY.

WOTIK-2.2. (40.001 A/02.5 31.2) MOTIK-2.3.
(40.001 A/02.5 3n.4) MOITK-2.6. (40.001
AJ02.5Y.3) NOTIK-2.9. (40.001 A/02.5 Tr.1)
MOTIK-2.11. (40.001 A/02.5 JIp.2 Tx.)
WIIK-3.1. (06.001 D/03.06 31.3)

WIIK-3.2. (06.015 B/16.5 31.8)

WIIK-3.3. (40.001 A/02.5 31.2)

WIIK-3.8. (40.001 A/02.5 Tr.1)

YcTHBIN
ompoc

Bormpoc Ha
sK3amene 4-9

OproroHanbpHEIE
peoOpa30BaHUsT MATPHIIBI
s pemenns CJIAY.

TOTIK-2.2. (40.001 A/02.5 31.2) NOTIK-2.3.
(40.001 A/02.5 3m.4) MOTIK-2.6. (40.001
AJ02.5'V.3) TOTIK-2.9. (40.001 A/02.5 Tx.1)
MOIIK-2.11. (40.001 A/02.5 [Tp.2 Tx.)
WIIK-3.1. (06.001 D/03.06 31.3)

WUIIK-3.2. (06.015 B/16.5 31.8)

WIIK-3.3. (40.001 A/02.5 31.2)

WIIK-3.8. (40.001 A/02.5 Tr.1)

YcrHBIN
ormpoc

Bormpoc Ha
sk3amene 10-12

HrepaunionHbie METOABI
pemennst CJIAY.

HOIIK-2.2. (40.001 A/02.5 31.2) MOIIK-2.3.
(40.001 A/02.5 3u.4) UOIIK-2.6. (40.001
AJ02.5 Y.3) UOIIK-2.9. (40.001 A/02.5 Ta.1)

YcTHBIN
onpoc

Bormpoc Ha
sk3amene 13-17




CX0auMOCTh, OIICHKA
TTOTPEIITHOCTH.

VIOIIK-2.11. (40.001 A/02.5 Jp.2 Tx.)
WIIK-3.1. (06.001 D/03.06 31.3)
WIIK-3.2. (06.015 B/16.5 311.8)
WIIK-3.3. (40.001 A/02.5 31.2)
WIIK-3.8. (40.001 A/02.5 Ta.1)

WuTepnonsuus.
HHTepnionaioHHbIe
MHorowieHbl. OreHka
MTOTPEIITHOCTH
WHTEPIOJIAINH.

TIOIIK-2.2. (40.001 A/02.5 31.2) MOIIK-2.3.
(40.001 A/02.5 3u.4) IOTIK-2.6. (40.001
AJ02.5V.3) NOIIK-2.9. (40.001 A/02.5 Tx.1)
MOIIK-2.11. (40.001 A/02.5 JIp.2 Tx.)
WTIK-3.1. (06.001 D/03.06 31.3)

WIIK-3.2. (06.015 B/16.5 31.8)

WIIK-3.3. (40.001 A/02.5 311.2)

WTIK-3.8. (40.001 A/02.5 Ta.1)

YceTHEIN
ormpoc

Bonpoc Ha
sk3amene 18-21

Mmuorowrens! YeOkbI1eBa.
WnTepnonsmus
crutaiinamu. Metop
HauMEHBIINX KBaJIpaToB.

VIOIIK-2.2. (40.001 A/02.5 31.2) UOIIK-2.3.
(40.001 A/02.5 3u.4) OIIK-2.6. (40.001
AJ02.5V.3) MOIIK-2.9. (40.001 A/02.5 Tx.1)
WOIIK-2.11. (40.001 A/02.5 [p.2 Tr.)
WIIK-3.1. (06.001 D/03.06 31.3)

WIIK-3.2. (06.015 B/16.5 31.8)

WIIK-3.3. (40.001 A/02.5 31.2)

WIIK-3.8. (40.001 A/02.5 Ta.1)

YceTHBIH
ormpoc

Bonpoc Ha
JKk3aMeHe 22-26

Yucaennoe
muddepenumponanue.
OreHka MorpemnmHoCTH.

MOIIK-2.2. (40.001 A/02.5 31.2) UOIIK-2.3.
(40.001 A/02.5 3u.4) OIIK-2.6. (40.001
AJ02.5V.3) MOTIK-2.9. (40.001 A/02.5 Tx.1)
MOIIK-2.11. (40.001 A/02.5 [ip.2 Tr.)
UIIK-3.1. (06.001 D/03.06 31.3)

WIIK-3.2. (06.015 B/16.5 31.8)

WIIK-3.3. (40.001 A/02.5 31.2)

WIIK-3.8. (40.001 A/02.5 Ta1)

VYceTHBIN
ompoc

Bonpoc Ha
sK3aMene 27-29

Brluucnenue kopHen
HEJIMHEWHBIX YPaBHEHUH.
CX0IMMOCTD, OLIEHKA
HOrPEIIHOCTH.

MOTIK-2.2. (40.001 A/02.5 311.2) MOTIK-2.3.
(40.001 A/02.5 3n.4) OIIK-2.6. (40.001
AJ02.5Y.3) NOTIK-2.9. (40.001 A/02.5 T1.1)
MOTIK-2.11. (40.001 A/02.5 [Ip.2 Tx.)
WIIK-3.1. (06.001 D/03.06 31.3)

WIIK-3.2. (06.015 B/16.5 3u.8)

WIIK-3.3. (40.001 A/02.5 31.2)

WIIK-3.8. (40.001 A/02.5 Ta.1)

VcTHbBIM
ompoc

Bormpoc Ha
sk3amene 30-35

Pemenne cucrem
HEJIMHENHBIX YPABHEHUMN.
TeopeMbl 0 CXOAUMOCTH.

MOTIK-2.2. (40.001 A/02.5 31.2) MOTIK-2.3.
(40.001 A/02.5 3n.4) OIIK-2.6. (40.001
AJ02.5Y.3) NOTIK-2.9. (40.001 A/02.5 Tx.1)
MOIIK-2.11. (40.001 A/02.5 JIp.2 Tx.)
WIIK-3.1. (06.001 D/03.06 31.3)

WIIK-3.2. (06.015 B/16.5 31.8)

WTIK-3.3. (40.001 A/02.5 31.2)

WIIK-3.8. (40.001 A/02.5 Tn.1)

YcTHBIN
ompoc

Bormpoc Ha
sK3ameHe 36-39

10

KBanparypHsie GopmyIibL.
IIpaBuio Pynre ouenku

MTOTPEIIHOCTH.

VIOIIK-2.2. (40.001 A/02.5 31.2) NOIIK-2.3.
(40.001 A/02.5 31.4) OTIK-2.6. (40.001
AJ02.5V.3) MOTIK-2.9. (40.001 A/02.5 Tn.1)
MOITK-2.11. (40.001 A/02.5 Jip.2 Tx.)
WIIK-3.1. (06.001 D/03.06 31.3)

WIIK-3.2. (06.015 B/16.5 31.8)

WIIK-3.3. (40.001 A/02.5 31.2)

WIIK-3.8. (40.001 A/02.5 Ta1)

YcrHBIN
ompoc

Bormpoc Ha
sk3amene 40-43

11

Ksanpparypusie ¢hopmybt
HauBBICIIEH

anredpandecKoi TOYHOCTH.

TOTIK-2.2. (40.001 A/02.5 31.2) NOTIK-2.3.
(40.001 A/02.5 3m.4) MOTIK-2.6. (40.001
AJ02.5'V.3) TOTIK-2.9. (40.001 A/02.5 Tx.1)
MOIIK-2.11. (40.001 A/02.5 [Tp.2 Tx.)
WIIK-3.1. (06.001 D/03.06 31.3)

WUIIK-3.2. (06.015 B/16.5 31.8)

UIIK-3.3. (40.001 A/02.5 311.2)

WIIK-3.8. (40.001 A/02.5 Tx.1)

YcTHBIN
ormpoc

Bormpoc Ha
sk3aMmeHe 44-47




12

[Nonnas n yacTryHas
anreOpanyeckas mpoodiema
COOCTBEHHBIX 3HAUECHHH.

TIOIIK-2.2. (40.001 A/02.5 31.2) UOIIK-2.3.
(40.001 A/02.5 31.4) OIIK-2.6. (40.001
AJ02.5V.3) MOIIK-2.9. (40.001 A/02.5 Tx.1)
MOIIK-2.11. (40.001 A/02.5 JIp.2 Tx.)
WIIK-3.1. (06.001 D/03.06 31.3)

WIIK-3.2. (06.015 B/16.5 31.8)

WIIK-3.3. (40.001 A/02.5 311.2)

WIIK-3.8. (40.001 A/02.5 Ta1)

YceTHEIN
ormpoc

Bonpoc Ha
sk3amene 48-51

13

HTepaninoHHbIE METOIBI
peleHus npodaeMbl
COOCTBEHHBIX 3HAYEHUH.

VIOIIK-2.2. (40.001 A/02.5 31.2) UOIIK-2.3.
(40.001 A/02.5 31.4) OIIK-2.6. (40.001
AJ02.5V.3) MOIIK-2.9. (40.001 A/02.5 Tx.1)
WOITK-2.11. (40.001 A/02.5 JIp.2 Tx.)
WIIK-3.1. (06.001 D/03.06 31.3)

WTIK-3.2. (06.015 B/16.5 31.8)

WIIK-3.3. (40.001 A/02.5 31.2)

WIIK-3.8. (40.001 A/02.5 Ta1)

YceTHBIH
ormpoc

Bonpoc Ha
sKk3aMeHe 52-57

14

Pemenne 3amaun Komm
st OY u cucrem OJ1Y.

MOIIK-2.2. (40.001 A/02.5 31.2) UOIIK-2.3.
(40.001 A/02.5 3u.4) OIIK-2.6. (40.001
AJ02.5V.3) MOIIK-2.9. (40.001 A/02.5 Tx.1)
MOIIK-2.11. (40.001 A/02.5 [p.2 Tr.)
WIIK-3.1. (06.001 D/03.06 31.3)

WIIK-3.2. (06.015 B/16.5 31.8)

WIIK-3.3. (40.001 A/02.5 31.2)

WIIK-3.8. (40.001 A/02.5 Ta1)

VcTHbBII
ormpoc

Bonpoc Ha
sKk3aMeHe 58-63

15

Pemenue kpaeBbIx 3a1a4
T T PepeHIIHATBHBIX |
JINHEUHBIX ypaBHEHUM.

MOIIK-2.2. (40.001 A/02.5 31.2) UOITIK-2.3.
(40.001 A/02.5 3u.4) IOIIK-2.6. (40.001
AJ02.5V.3) NOTIK-2.9. (40.001 A/02.5 Tx.1)
MOIIK-2.11. (40.001 A/02.5 [ip.2 Tn.)
WIIK-3.1. (06.001 D/03.06 31.3)

UIIK-3.2. (06.015 B/16.5 31.8)

WIIK-3.3. (40.001 A/02.5 31.2)

WIIK-3.8. (40.001 A/02.5 Ta.1)

VYceTHBIN
ompoc

Bonpoc Ha
JKk3aMeHe 64-68

16

PasHocTHBIE cxeMBI 11
YpaBHEHUI
MaTeMaTH4eCcKoi (PpU3nKH.

MOTIK-2.2. (40.001 A/02.5 311.2) MOTIK-2.3.
(40.001 A/02.5 3n.4) OITK-2.6. (40.001
AJ02.5Y.3) NOTIK-2.9. (40.001 A/02.5 Tx.1)
MOTIK-2.11. (40.001 A/02.5 [Ip.2 Tx.)
WIIK-3.1. (06.001 D/03.06 31.3)

WIIK-3.2. (06.015 B/16.5 31.8)

WIIK-3.3. (40.001 A/02.5 31.2)

WIIK-3.8. (40.001 A/02.5 T.1)

VcTHbBIM
ompoc

Bormpoc Ha
JK3amene 69-74

IToka3zaTeu, KpUTEPHH M MIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH NI

CootBercTBie IIOPOTOBOMY VPOBHIO OCBOCHHS KOMIETEHIMH IJIAHUPYEMBIM
pe3ysbraTaM O0yYeHHsI U KPUTEPUSAM HX OIICHUBAHUS (OLICHKA: YIOBJETBOPHUTEILHO /3a4TEHO):

OIIK-2 Cnoco0eH HCHOJIB30BATH M AANTHPOBATH CYIIECTBYIOLME MaTeMaTHYeCKHe
METO/Ibl W CUCTEMBbI MPOrPAMMHPOBAHMSA I Pa3padoTKH W peajH3aluu
aJITOPUTMOB pelieHns] MPUKJIAJAHBIX 332724

3Hatb NOIIK-2.2 (40.001 A/02.5 3n.2) OteyecTBEeHHBIH M MEXIYHAPOJIHBIA OIBIT B

COOTBETCTBYIOIIEH 00JacTH MCCIEOBAaHUM, METO/AbI aJanTalMi CYILIECTBYIOIIX
MaTeMaTH4YEeCKUX METOJ0B M CHCTEM MPOrpPaMMHUpPOBAHMs JUIs pa3pabOTKu U
peanu3aiyy aropuTMOB PEIIEHUS PUKIAIHBIX 3a71a4

NOIIK-2.3 (40.001 A/02.5 3un.4) Meronsl MNpOBEAEHUS SKCIEPUMEHTOB U
HabmroieHui, 00001eHnss 1 06paboTKH MHPOPMALIUU, METO/Ibl UCIIOJIb30BaHMS U
ajanTallud  CYIIECTBYIOIIX  MaTeMaTHYECKUX  METOJAOB M CHCTEM
POrpaMMHMPOBAaHUS s pa3pabOTKM M pealu3alliyd aJIrOPUTMOB  PpEIICHUs
MPUKIIAJHBIX 3a7a4



YMmernb

Biaanern

MK-3

3HaTH

YMeThb
Baagern

NOIIK-2.6 (40.001 A/02.5 ¥.3) [IpuMeHATh METO/IbI TPOBEACHUS SKCIIEPUMEHTOB,
UCTOJb30BaTh M aJalTUPOBATh CYIIECTBYIOIIME MaTEMaTHUYECKHE METOIbl M
CHCTEMBl TPOTPAaMMHPOBAHUS Ui Pa3padOTKM M pealn3alud aJrOpPUTMOB
peleHus MPUKIIAAHBIX 33134

NOIIK-2.9 (40.001 A/02.5 Tn.1) IlpoBeneHne SKCIEPUMEHTOB C UCIIOIB30BAHUEM
W aJanTanueidl CyIecTBYIOIIMX MaTeMaTHUYECKHUX METOJ0B B COOTBETCTBHH C
YCTaHOBJICHHBIMH ITOJTHOMOYHSMHU

NOIIK-2.11 (40.001 A/02.5 [Ip.2 Ta.) JesaTenbHOCTD, HApaBICHHAS Ha PEIICHUE
3aJad aHAJMTHYECKOTO XapaKTepa, MPEroiararolluX BeIOOP M MHOTrooOpasue
aKTyaJbHBIX CIIOCOOOB pEUICHMsI 3ajad, WCIOJIB30BaHUE M aJalTHPOBAaHHE
CYIIECTBYIOIIMX MAaTEMAaTHYECKHX METOJOB M CHUCTEM IPOrpaMMHPOBAHUS IS
pa3pabOTKH M peasn3alluy aIrOPUTMOB PEIICHUS PUKITATHBIX 33124

CnocoGeH OpMEeHTHPOBATHLCSI B COBPEMEHHBIX AJTOPUTMAX KOMIbIOTEPHOM
MaTeMATHKH; 00J1a1aTh CHOCOOHOCTAMH K 3((PeKTHBHOMY NPUMEHEHHIO H
peain3aiuu MaTeMaTHYeCKH CJI0KHBIX aJITOPUTMOB

NIIK-3.1 (06.001 D/03.06 3un.3) Metoasl MU CpeacTBa MPOEKTUPOBAHUS
MPOrPaMMHOTO  OOECTICYeHHsT TpPH peaTH3allid  MaTeMaTHYECKH  CIO0XKHBIX
AJITOPUTMOB

HIIK-3.2 (06.015 B/16.5 3n.8) CoBpemMeHHBII OTEYECTBEHHBINH M 3apyOeHBII
OTIBIT B Pa3pabOTKe aJTrOPUTMOB KOMITBIOTEPHON MaTeMaTHKA

NIIK-3.3 (40.001 A/02.5 3n.2) OteuyecTBEHHBIH U MEXKIYHAPOIHBIH OMBIT B
pa3paboTKe COBPEMEHHBIX aJITOPUTMOB KOMITBIOTEPHON MaTeMaTHKH

HIIK-3.8 (40.001 A/02.5 Tn.1) IIpoBeneHue OSKCIEPUMEHTOB IO OIICHKE
3PPEKTUBHOCTH peaTu3alliii MATEMATHIECKU CIIOKHBIX aJITOPUTMOB

CoorserctBrie 0a30BOMY __VPOBHI0) OCBOEGHHMS KOMIIETEHIUH  IUIAHMPYEMBIM
pe3yibraTaM 00y4eHHs U KPUTEPHSIM MX OIICHUBAHUS (OIICHKA: XOPOIIIO /3a4TEHO):

OIIK-2

3HaThH

YMmerh

Baaners

Cnoco6eH UCNOIb30BaTh M AJaNTHPOBATH CYIIECTBYIOIIHE MaTeMaTHYeCKHe
METO/Ibl M CHCTeMbI NPOTPAMMHPOBAHUS [JIsi Pa3padoTKH M peau3aluu
aJITOPUTMOB pelieHusl MPUKJIATHBIX 3a/1a4

HOIIK-2.2 (40.001 A/02.5 3n0.2) OTe4yecCTBEHHBIH U MEKIyHApOIHBIM OIBIT B
COOTBETCTBYIOIIEH OOJIACTH WCCIICOBAHUN, METOJbl aJalTalldd CYIIECTBYIOIIX
MaTEeMaTUYEeCKUX METOJIOB M CHCTEM IPOrPaMMHPOBAHUS Ui pa3pabOTKH U
peanu3aiy aropuTMOB PEIICHUS MPUKIATHBIX 337124

NOIIK-2.3 (40.001 A/02.5 3u.4) Mertoasl mpoBenEHUS OSKCIEPUMEHTOB U
HaOMOACHUH, 0000IIeHUS U 00pabOTKH MHGOPMAIIMK, METOJIbBI UCIIOJIB30BAHUS H
aJlanTaluu CYIIECTBYIOIIX MaTeMaTHYECKUX METO/IOB u CHCTEM
MPOrpaMMHPOBAHUsS Ui  pa3pabOTKH W  pealiM3allid  aJTOPUTMOB  PEIICHUS
MPUKIIAJIHBIX 33724

NOIIK-2.6 (40.001 A/02.5 ¥.3) [IpuMeHATh METOBI IPOBEJCHUS SKCIIEPUMEHTOB,
HCIOJIb30BAaTh M AJANTHPOBATH CYLIECTBYIOIIME MAaTEMaTHYECKUE METOABl U
CHCTEMBI IPOrPaMMHUPOBAHMS IS pa3pabOTKU U pean3alliil aIrOPUTMOB PEILICHHS
MIPUKJIAIHBIX 33124

NOIIK-2.9 (40.001 A/02.5 Ta.1) IIpoBeaeHue 3KCIEpUMEHTOB € UCHOIb30BAHUEM
U aJanTalMed CyHIECTBYIOIIMX MaTEMaTHYECKUX METOJOB B COOTBETCTBHM C
YCTaHOBJIEHHBIMU IIOJTHOMOYMSIMU



NOIIK-2.11 (40.001 A/02.5 dp.2 Tn.) desaTensHOCTh, HalpaBlIeHHAs HA PEIICHUE
3aJad aHAJUTUYECKOTO XapakTepa, MpEeAroiaraloluiux BBIOOP W MHOroodpasue
aKTyallbHBIX CIOCOOOB pEIICHUs 3a71ad, WCIOIb30BAaHUE W aJalTHPOBAHHE
CYIIECTBYIOIIMX MAaTEMaTUYECKUX METOJOB U CHUCTEM IPOTPaMMHUPOBAHUS JIf
pa3paboTKu U peanu3auy alTOPATMOB PEIICHUS MPUKIIATHBIX 33124

MK-3 CnocoGeH OpHEHTHPOBATHLCS B COBPEMEHHBIX AJTOPUTMAX KOMIbIOTEPHOI
MaTeMATHKHU; 00J1a1aTh CHOCOOHOCTSAMH K 3¢ (PeKTHBHOMY NPUMEHEHUIO M
peain3aluu MaTeMaTHYeCKH CJI0KHBIX aJITOPUTMOB

3HaTh HIIK-3.1 (06.001 D/03.06 3H.3) Metoapl u CpeAcTBa NPOCKTHPOBAHUS
MPOrPaMMHOTO  O0ECIEUeHHUs] TPU  peaM3aldil  MaTEeMaTUYeCKH  CIIOKHBIX
QJITOPUTMOB
HIIK-3.2 (06.015 B/16.5 31.8) CoBpeMeHHBIN OT€UECTBEHHBIN U 3apyOCKHBIN OIBIT
B pa3pabOTKe aITrOpUTMOB KOMITBIOTEPHON MaTeMaTHKU
NIIK-3.3 (40.001 A/02.5 3H.2) OredecTBEHHBII M MEXIYyHAPOJIHBIM ONBIT B
pa3paboTKe COBPEMEHHBIX aJlTOPUTMOB KOMITBIOTEPHON MaTeMaTHKH

Ymerb
Baager» WIIK-3.8 (40.001 A/02.5 Tn.1) IlpoBeneHue SKCIEPUMEHTOB IO OIICHKE
3¢ GEeKTHBHOCTH peaTu3allii MATEMAaTHICCKH CIIOKHBIX aJITOPUTMOB

CootBercTBHe MPOJABMHYTOMY VPOBHIQO OCBOCHHS KOMITCTEHITUH TUTAHUPYEMBIM
pe3yabTaTaM OOYUYCHHS U KPUTEPHUAM MX OICHUBAHUS (OI[CHKA: OTJIMYHO /3aY4TEHO):

OIIK-2  CpnocofeH HMCNOJIb30BaTh U AANTHPOBATH CYHIECTBYKOIIME MaTeMaTHYeCKHe
MeTOAbl M CHCTeMbl NPOrPAMMHMPOBAHMA [Jisl Pa3padoTKu U peau3aluu
AJITOPUTMOB pelleHus] MPUKJIATIHBIX 32124

3Hathb HOIIK-2.2 (40.001 A/02.5 3n.2) OTeuecTBEHHBII W MEXKIYHAPOIHBIN OTBIT B
COOTBETCTBYIOIIEH OOJIACTH HCCIEOBAaHUI, METOAbl aJalTallMd CYUIECTBYIOIIX
MaTeMaTH4YeCKUX METOJOB U CHCTEM IIPOrpaMMUpPOBAaHUSA s pa3pabOTKU U
pean3aiuy aaropuTMOB PELIeHHs IPUKIAAHBIX 3a/1a4
HNOIIK-2.3 (40.001 A/02.5 3n.4) Meroapl NpPOBEICHUS OKCICPUMEHTOB U
HaOMoACHUH, 00001IeHNs U 00paboTKU MHGOPMAIIMK, METOBI UCIIOJIH30BAHUS U
ajanranuu CYIIECTBYIOIIX MaTeMaTHYEeCKUX METO/IOB u CUCTEM
MPOrpaMMUPOBAHMS Ui pa3pabOTKM M peaju3alud alrOPUTMOB PEIICHHUS
MPHUKJIAIHBIX 33/1a4

Ymerb HOIIK-2.6 (40.001 A/02.5 ¥.3) IIlpuMeHATh METOABI MPOBEICHUS YKCIIEPUMEHTOB,
UCIOJIb30BaTh M aJalTUPOBATh CYHICCTBYIOIIME MATEMATUYECKUE METOJbl H
CHCTEMBI IIPOrPaMMHUPOBAHHUSI JIsl pa3pabOTKU U PeaM3aliy allTOPUTMOB PEIICHUS
MPUKIIAJIHBIX 33734

Baagers HMOIIK-2.9 (40.001 A/02.5 Tn.1) IIpoBeneHue SKCIEPUMEHTOB C MCIIOJIb30BAaHUEM
W ajanTalueil CyHIeCTBYIOIIMX MaTeMaTHYECKUX METOJIOB B COOTBETCTBUHM C
YCTaHOBJICHHBIMU TOJTHOMOYHSIMHU
NOIIK-2.11 (40.001 A/02.5 [Ip.2 Tn.) HearenbHOCTh, HalpaBJIeHHAs Ha pelleHHe
3aJa4 aHAJUTUYECKOIO XapakTepa, MNpeANoJaraloliux BbIOOp M MHOrooOpasue
aKTyaJbHbIX CIOCOOOB pELIEHHs 3a7ay, HUCIOJb30BaHUWE U aJalTHPOBAHUE
CYLIECTBYIOIIUX MaTeMaTHYEeCKUX METOJ0B U CHUCTEM MpPOrpaMMUPOBAaHUS IS
pa3paboTKU U peain3aluy aJrOpUTMOB PELISHHUs MPUKIIAIHBIX 33124



IK-3 CnocoGeH OpHEHTHPOBATHLCS B COBPEMEHHBIX AJTOPUTMAX KOMIILIOTEPHOI
MaTeMATHKHU; 00J1a1aTh CNOCOOHOCTSAMH K 3¢ (PeKTHBHOMY NPUMEHEHUIO M
pean3aluu MaTeMaTHYeCKH CJI0KHBIX AJrOPUTMOB

3HaTh HIIK-3.1 (06.001 D/03.06 3u.3) MeTtoasl M CpeacTBa MPOSKTHPOBAHUS
MPOrpaMMHOTO  O0ECIeUeHUs] TpH pealu3aliil  MaTeMaTUYeCKU  CIOXKHBIX
JITOPUTMOB
NIIK-3.2 (06.015 B/16.5 31.8) CoBpeMeHHBII 0Te4eCTBEHHBIN 1 3apyOe)KHBIH OIBIT
B pa3pabOTKe aNTrOpUTMOB KOMITBIOTEPHON MaTeMaTuKU
NIIK-3.3 (40.001 A/02.5 3n.2) OTedecTBEHHBI M MEXKIyHAPOIHBIH OIBIT B
pa3paboTKe COBPEMEHHBIX aJITOPUTMOB KOMITBIOTEPHON MaTeMaTHKH

Ymerb
Baagers UIIK-3.8 (40.001 A/02.5 Tn.1) IlpoBeneHue SKCIEPUMEHTOB IO OIICHKE
3¢ (EKTUBHOCTH peaTu3alliil MATEMAaTHICCKH CIIOKHBIX aJITOPUTMOB

TunoBbie KOHTPOJIbHBbIE 32JAHUS HJIN HHBbIE MaTepuajbl, He00X0AMMbIe JIsl OLEHKHU
3HAHMH, YMEHUI, HABBIKOB M (MJIM) ONbITA JEATEJbHOCTH, XaPAKTEPU3YIOLIUX ITAIbl
(opmMupoBaHus KOMIIETEHIIMII B IIpolecce 0CBOEHUSI 00Pa30BaTeIbHOI MPOrpaMMBbl

Bonpocs! 1J1s1 ceMHHApPOB, KOJUIOKBHYMOB, co0ece10BaHUs

1. Kakoe TpeboBaHue 00s3aTelIbHO MPU MOCTPOESHUH HHTEPIOSILIMOHHOTO MHOTOYJIEHA
Jlarpanxa?
a. Y3JIbl HHTEPHOJISIUH paclojaraloTcs Ha paBHOM PAaCcCTOSHUU IPYT OT JIpyra;
b. kpaitHue y371bI HHTEPIOJIAIMK COBIIANAIOT C KOHI[AMHU OTPE3Ka HHTEPIIOINPOBAHUS;
C. KOIMYECTBO TOYEK HHTEPIONSIMH PAaBHO CTENEHH HHTEPIOJSILIMOHHOTO
MHOTO4JICHA;
d. MHTEPIOJSIIIMOHHBIA MHOTOWICH B y3J1aX HMHTEPIOJSAIMA NPUHUMACT 3HAYCHUSI
MHTEPIOIUPYEMON QYHKITUH.
2. Ilycte Tounoe 3HaueHue A = 500, a mpubmmkenHoe a = 500,5. OtHocuTEeNBHAS
MOTPEIIHOCTH MPUOIMKEHHOTO YHCIIa paBHa:
a. 0,001;
b. 0,01;
c.0,1;
d. 0,5.

3. [lycTth nana cuctema JUHEHHBIX alreOpanyecKux ypaBHEHUN y KOTOPOHM CyIIECTBYET
€IMHCTBEHHOE pelieHue. [lpu ucnonap3oBaHUM METOJa MPOCTON HTepaluu JUisi e€ pelieHus B
MIPOMEKXYTOYHBIX BHIYMCIECHUSAX JOMYyIIeHa omunoKa. Torna npulimmKkeHHOe pellieHne CUCTEMBI:

a. HAMTH HEBO3MOXKHO;

b. HaliTH MOXXHO TOJBKO €CIH 3aJaHO JOCTATOYHO OJIM3KOE K TOYHOMY DPEIICHHIO
HayvaJbHOE MPHUOIIKEHUE;

C. HAMTHU MOXHO TOJIBKO B ClIy4ae, KOT/1a B MAaTPUIIE CUCTEMbI HET HYJIEBbIX 3JIEMEHTOB;

d. HalWTH MOXHO.

4. Kakoe u3 ycnoBHil He sBJsIeTCs 00s3aTeNbHBIM B ONPEAETICHUN WHTEPHOJSAIMOHHOTO
KyOudeckoro craifHa?

a. mepBasl MPOM3BOJHAS HA KaXJAOM YacTUYHOM OTpe3KEe SBIISETCS IMOJUHOMOM
CTEIIEHU HE BBIIIE BTOPOIA;
b. BTOpast mpou3BoHAas HEMIPEepbIBHA HA BCEM OTPE3KE;
C. TPEeThs MPOU3BO/IHAS HEMIPEPHIBHA B TOUKAX «CKIICHKNY;
d. 3HaueHws CIIaiiHa 3aJaHbl B HECKOJIBKUX TOYKAX.
5. Kakoe u3 cienyonmx yTBep)xIeHuid BepHO?



x1 x2 X

a. pyukius y = g'(x) npubmmkaer pyukiuo y = f'(x) B TOuke X, Jydile, 4eM B
TOYKE X}
b. byukuust y = g'(x) npubmmkaer pyukiuo y = f'(x) B TOUKE X; Tak )Ke XOpOLIO,
KaK M B TOUKE X
C. pyukius y = g'(x) npubmmwkaer Gynkuuio y = f'(x) B TOUKe X; XyKe, yeM B
TOYKE X.
6. [Tycte A — TOuHOE 3HAYCHHE HEKOTOPOH BeNWYHHBI. AOCOJTIOTHON MOTPENIHOCTHIO
MpUOIMHKEHHOT 0 YKciia d Ha3bIBaeTCs:
a. HaMMeEHbIIee JOCTYIHOE Yncio A a, He peBocxosiee |A — al;
b. HaumeHsIee qocTynHOE uKcio A a, He meHbiee |[A — al;
C. HanboJIbIIIEE JOCTYITHOE YUCIIO A a, He MeHbInee |A — al;
d. mauGoukIiee mocTymHOE YuCao A a, He npeBocxomsmiee |[A — al.
7. Kakoit U3 METO/J0B HE OTHOCUTCS K TOYHBIM METOJaM PEIICHUS CHUCTEeM JIMHEHHBIX
YpaBHEHUI?
a. meton l"aycca;
b. meron 3einens;
c. meton Kpamepa;
d. MeToa MPOroHKH.
8. Ilyctp x* - TounbIl, a «, B, Y — mpubmmkEHABIC KOpH ypaBHeHH f(x) = 0. [To pucynky

OIIPECACIIUTE, KaKasd U3 TOUCK SABJIACTCA Ty4YIIUM HpI/I6J'II/I)KeHI/IeM K KOpHIO‘?
v

a. o;
b. B;
C.vy.
9. VpaBuenue f(x) = 0 Ha oTpe3ke [b; c] uMeeT Tpu KOpHS 0, B, v. [Tonbp3ysich pucyHKOM,
OIpeJieNIuTe, KaKOM KOpeHb MOMYYUTCA B pe3yjbTaTe MPUMEHEHHS METO/Aa IOJIOBUHHOTO
neneHus?



¥ = f(x)

b - a\/ B "-{\I x

2

=8

2

o oe
=

d. oTBEeTUTH HENB3S.

10. [Tpu 3aMeHe KpaeBoii 3a71a4l CETOYHON MCITOIB3YIOTCS (DOPMYJIBI:
2 =02 03 04
03 -3 1 —14
0.7 —08 4 26

-05 12 —-25 -5

11. SBnsercst M MaTpuiia MaTpuIleii ¢ mpeolranarmen

[JIaBHOW JUAroHaJIbI0?

a. SIBJISIETCS,

b. Her, T.. B 1-0if cTpOKe HapymIaeTCs yCIOBUE MPEOOIaiaHus TIIaBHON THArOHAIH,

C. HET, T.K. BO 2-0l1 CTpOKE HapyIIaeTCsl YCIOBUE MIPEe0OIajaHusI TIIaBHOM AHaroHau;

d. HeT, T.K. B 3-0# cTpOKe HapymIaeTCs yCAOBUE MPeoOIaaHus TIIaBHON THArOHaIH,

€. HeT, T.K. B 4-0l CTPOKE HapyIIaeTcs yCIOBUE MTPEo0IIailaHus TJIaBHON JHarOHaH.
12. Kakoe U3 unces HMeeT TaKoii e MOpsIoK, Kak 1 uncio 2,5%1073?

a. 0,008;

b. 107

c. 0,56*10%;

d. 0,00025.

13. ITycth 3amana kBagpatuuHas GyHKIUA y(X) U TOUKH: X0, X1 = Xo + N, X2 = X1 + h. Kakas
u3 hopmyn 1aét TOYHOE 3HAUYCHUE?
y(x1)—y(xo).

ay'(x,) = X0,
b. y' (%) = y(xz)z—hy(xo);
C.y' (%) = y(xl);y(xo);
d. y'(x;) = y(xz);y(xl).

14. ntepnonsiinonHbiii MHOrOwIieH HetoToHa 3aman dpopmyioit N = 1 - 2*(x - 1) + 3*(x
- 1)*(x - 3). Kakoe 4ucio sBIAETCA 3HAYCHHEM 3aJaHHOM (QYHKIMM B OJHOW M3 TOYEK
UHTEPHOJIALIHN?
a. -4;
b. 12;
c. 17;
d. 29.
15. JInst kakoro u3 mMpUOTMKEHHBIX METOJO0B OTBHICKAHUSI KOPHS ypaBHEHUS JOCTAaTOYHO
3a/1aTh OJTHO HaYallbHOE MPUOIKEHUE?
a. METOJ] XOp/I;
b. meTox cexymux;
C. METOJ] KacaTeNbHBIX;
d. MeTo/1 MOJIOBUHHOTO JICJICHUSI.



16. Kakoe u3 yTBepkaeHHI 0 Merone Diinepa pemeHus 3anaun Komwm He sBisercs
BEpPHBIM?
a. MeToJ Dijiepa UMEET BTOPOM MOPSAA0K TOUHOCTH;
b. meron Diinepa sBNseTCS YacTHBIM citydaem MeToza Pynre-KyTrr,
C. MeToJ Dilyiepa ABISETCS YaCTHBIM CIy4YaeM METOA PA3JIOKEHMs PELIEHUsS B Pl
Tewnopa;
d. B BBIUUCIICHUSAX 3HAUYCHHI TPUOIHKEHHOTO PELICHUS TIPH MEPEX0/Ie K CIEAyIOIeH
TOYKE JIOIIyCKAeTCs MEHATH IIIar.
17. HTepnoAsSMOHHBIII MHOTOWIEH KaKOHl CTENEeHUM HCHOJb3YeTCs JUIsl MOCTPOCHUS
KkBa/ipaTypbl CUMIICOHA YHCIEHHOI'O UHTETPUPOBAHUS?

3a4eTHO-IK3aMeHAIIMOHHbIE MAaTepUAJbl I NPOMEKYTOYHOH  AaTTecTAIUH
(3x3amen/3auer)

BOl'[pOCbI AJIsl MOATOTOBKHU K 9K3aMEHY

1. OcHOBHBIE TaIBl MATEMATHYECKOTO MOIepoBanus. Kinaccudukaius norpenrHocTe.
Oco0eHHOCTH MaIIMHHON apu(METUKH.

2. KoppeKkTHOCTh MaTeMaTH4ecKoi Mojend. [IpuMepsl YCTOWYHMBBIX M HEYCTOWYHBBIX
MareMmatndeckux 3amad. OOyCIOBJIEHHOCTh MaTeMaTuyeckod wmomaenu. OOyCIOBICHHOCTh
BBIYUCITUTEIHFHOTO aJITOPUTMA.

3. OOyCIOBIIEHHOCTH JIMHEHHBIX alTreOpandeckux cucteM. [1pumepsr.

4. Meron wuckimoueHust laycca pemieHUs JIMHEHHBIX —alreOpandyeckux CHCTEM,
BBIYUCIICHUS OTIPEICIIUTEIS U HAXO0XKIEHNUS 00paTHON MaTPHIIBL.

5. LU-paznoxxenne matpuipl. Y cinoBus cyniectBoBanus LU-pasinoxeHusl.

6. Pemrenune nuHelHbIX cuctem ¢ momotisto LU-paznoxenns. Meron ["aycca ¢ BeiGopom
BEJIYIIETO JIEMEHTA.

7. MeTtop KBaipaTHOTO KOPHS.

8. MeTtoa mporoHKH.

9. YcnoBust KOPPEKTHOCTH M YCTOWYMBOCTH METOIa POTOHKHU.

10. IToBeaenue uncna 0OyCIOBICHHOCTH ITPH MAaTPUUHBIX MMPEOOpPa30OBaAHUIX.

11. MeTton BpaIieHui.

12. MeTo oTpaXKeHHUH.

13. Meron mpocToif UTepanuu sl CUCTEM JIMHEWHBIX aireOpanvyeckux ypaBHEHUM.
JlocTatoyHOE yCI0BUE CXOIUMOCTH.

14. Meton SIkoOM pemieHus CUCTeM JIMHEHHBIX YpaBHEHUW. AIMOCTEPUOpPHAS OICHKA
MOTPEIIHOCTH JUIsl MEeToJa MpocTo urepauuu. Heobxoaumoe # J10CTaTOYHOE YCIOBHE
CXOJMMOCTH METO/Ia IPOCTOM ureparuu (0e3 10K-Ba).

15. Meton 3elinens misa cucteMm Buaa x=Bx+C, noctaTouHoe ycinoBue cxonumoctu (0e3
noK-Ba). Meton 3einens s cucteM Buga Ax=b. Teopema o cxoauMocTH.

16. AnoctepuopHasi OlleHKa MOrpelIHOCTH B MeTone 3eiinens. Teopema 0 cxoauMocTu
MeTojia 3eiens Ui ciaydyasi CAMMETPUYHON MaTpullbl (03 J0K-Ba).

17. Meton penakcaiuu, TeopeMa o cxoaumoctu (0e3 1ok-Ba). O APyrux UTEPALMOHHBIX
Metonax pemenus CJIAY.

18. MnTepnonsuuoHHbIil MHOrousieH Jlarpanixka.

19. UnrepnonsiuonHsliii MHOro4wieH HetoToHa.

20. OrneHka 0CTaTOYHOTO YJI€HA MHTEPIOISIIIMOHHOTO MHOTOUJICHA.

21. NnTeprionanus ¢ KpaTHbIMU y3namu. [Ipumep.

22. Muorounens! Yeobsrmena I1. JI.

23. MuHMMH3AIUSl OLIEGHKH OCTAaTOYHOTO 4YJieHa HMHTEPHOJISIUOHHON ¢opmynsl. O
CXOAMMOCTH MHTEPIONIAIMOHHOrO Tiporiecca. Teopema Dabepa (6e3 10k- Ba).

24. Nnarepnionsnus crutaitHaMu. VHTepnonsMoHHbIN KyOudeckuil crutaiiH. JIokanbHbIH



CILTAlH.

25. I'moGanbHbIe CIOCOOBI TIOCTPOCHUST KyOWdeckux cruiaiiHoB. OIleHKa MOTPEITHOCTH
KyOHW4ecKOro CIuaifHa.

26. MeTo HaMMEHBIITUX KBa/IPaTOB.

27. Yucnennoe mudp¢epennupoBanne. MeToa HEONpeaeNeHHBIX KO3 (HUIIMEHTOB.
[Tpumeps! ocTpoeHust GopMysT YUCICHHOTO AU HepeHITUPOBAHHMSL.

28. OueHka MOTrPenHOCTH amIpOKCUMAIH (OPMYIT YHCICHHOTO AU depeHITUpOBaHHUS C
oMotk popmynsr Teiinopa.

29. O BBIYUCIHTENFHONW NOTPEIIHOCTH (POPMYIT YUCICHHOTO U (HepeHTNPOBaAHHUS.

30. Pemenne HenMHEHHBIX ypaBHEHUI. MeToa IUXOTOMUU. MeToa mpoCToil uTepamnuy,
JOCTaTOYHOE yCIOBHE CXOIUMOCTH.

31. OmpenenieHue UTEPAIIMOHHOTO TIpoliecca p-oro mopsiaka. [lomydeHue oOneHOK st
KOHTPOJIS TIOTPEITHOCTH B METO/IE IPOCTON UTEPALINH.

32. Merox HeroToHa, TeoMeTpUUYeCKast HHTEPITPETALINS.

33. Teopema o cxomumocTu MeToa Hetorona. Kpurtepuii O1ieHKH MOrpenrHoCTH.

34. MeTop ceKkylux, reoMeTpuieckas HHTeprnpeTanus. Teopema 0 CXOIUMOCTH METOoa
cekymux (0e3 TI0K-Ba).

35. MeToz 0OpaTHO KBapaTHYHON HHTEPIIONSAIH. MeTo mapadoi.

36. CucTteMbl HENMHEWHBIX ypaBHeHWH. Meroa TmpocToil wWrepamuu. Teopema o
CXOJIMMOCTH METOJIa MPOCTON urepaunn. Meron 3enaens.

37. Meton HeroTOHa penieHus: CHCTEM HeMHEHHBIX ypaBHEHUH. TeopeMa 0 CXOIMMOCTH.

38. Momudukarmuu meroga HeroroHa. Meroa cekymmux. CBeleHUE 3aJaydl PEIICHUS
CHCTEMBI HEJIMHEWHBIX YPaBHEHUH K 3a/1a4€ MUHUMH3AIINH.

39. MeTtoa MpoIOJKEHHS TI0 TTapaMeTpy.

40. YucnenHoe wuHTerpupoBanue. PopMyna NpsSIMOYTOJbHUKOB KaHOHUYECKass U
COCTaBHasl.

41. ®opmyna Tpanenuii KAHOHUYECKask U COCTaBHAS.

42. ®opmyna CUMCOHA KAaHOHMYECKAst U COCTaBHAsI.

43. Tlopsimok  TOYHOCTH  KBajpaTypHoit — Qopmynbel.  KBamparypubie — hopmysibl
MHTEPIOSIIIHOHHOTO TUMa. OOYCIIOBICHHOCTh KBaPaTypHBIX (hopMyI.

44, Ksanparypusie popmyssl ['aycca.

45. AnoctepropHasi OlIeHKa MMOTPEIIHOCTH.

46. AnanTuBHBIE KBAaJIpaTypHbIE aJlTOPUTMBI.

47. Meron ®usoHa.

48. AnreOpanueckas mpoOiemMa coOCTBEHHBIX 3HaueHHi. (CBoHCTBa COOCTBEHHBIX
3HaYeHUH U COOCTBEHHBIX BEKTOPOB. O0YCIOBIEHHOCTD 3a/1a4l Ha COOCTBEHHBIE 3HAYCHMUSI.

49. Meton untepnonsiuud. HaxoxkaeHune coOCTBEHHBIX 3HAYEHHMM TpeXAuaroHaibHOU
MaTpPHIIbL.

50. CrenenHoii MmeToI.

51. Meroa ucuepnbIBaHUS.

52. HaxosxieHne coOOCTBEHHBIX BEKTOPOB OOPAaTHBIMHU UTEPALMSIMHU.

53. Metoa uTepaloHHOTo BpalieHus SIKoOu JiIsl HaXOXKIeHHsI COOCTBEHHBIX 3HAYCHHUH U
COOCTBEHHBIX BEKTOPOB CUMMETPUYHON MATPHUIILI C BLIDOPOM MaKCUMAIBHOTO AJIEMEHTA.

54. JIoka3aTteabCTBO CXOJUMOCTH UTEPALIMOHHOT'O METO/Ia BpALIEHUI

55. HaxoxieHne coOCTBEHHBIX BEKTOPOB UTEPAMOHHBIM METOJIOM BpamieHus. Metoa
BpallleHUH ¢ BBIOOPOM ONTHUMAIBHOIO 3JIEMEHTA.

56. QR-anroput™. YTBepxkaeHue o cxogumoctu QR-anropurma.

57. IlpuBeneHne MaTpulbl K MpaBOM MOYTH TpeyroibHOW Matpuile XecceHOepra.
Haxoxnenne QR pasnokeHust ¢ TOMOIIbIO BpalleHuil.

58. Metox Diinepa pemeHus 3amaun Komm ams oObIKHOBEHHBIX UG (depeHIIMaTbHBIX
YPaBHEHHH.



59. Meton  Pynre-Kyrra. Ilomyuenue pacueTHbIX (OpMYJ BTOPOTO  IMOPSAIKA
anmnpoKCUMAalLUU.

60. Metoxn Pynre-Kytra st cuctem nudQepeHnnaibHbIX ypaBHEHUHN.

61. Onenka norpenrHocty MeToaa Pynre-KyTra mo npaBmity ABOWHOTO Iepecyera.

62. Metoas! Anamca.

63. UncneHHOe MHTErPUPOBAHUE )KECTKUX CHCTEM OOBIKHOBEHHBIX JU(D(hepeHInamIbHBIX
YPaBHEHUH.

64. Metoz ctpenbObl pemieHust KpaeBoil 3amaun Uit AudGepeHIaaTbHOr0 YpaBHEHUS
BTOPOI'O IOPS/KA.

65. MeToz cTpensObI U KpaeBoi 3a1a4u 00IIero BHUIA.

66. MeTo; KOHEUHBIX Pa3HOCTEH pEIIeHUs] KpaeBOW 3ajaudl JJIsl JTMHEWHOTO YpPaBHEHUS
BTOPOr0 NOPAJIKA. YCIOBHE YCTOWYMBOCTHM METOJA IMPOTOHKH Ui IOJYYEHHOM pPa3sHOCTHOMU
CXEMBI.

67. YTBepKACHNE O CXOIUMOCTH PEIICHUS] PAa3HOCTHOM 33/1a4M K PELICHUIO MPOCTEHIIEH
KpaeBOM 3a/1auu.

68. Meton nmHeapu3anuu. Pa3HOCTHBIH METOJ pEHICHHs KpaeBOW 3ajaud  JUis
HEJIMHEWHOT 0 YpaBHEHHS BTOPOTO MOPSIIKA.

69. fIBHast pa3HOCTHas cxema I OJHOMEPHOTO YpPaBHEHHUS TETUIONPOBOIHOCTH,
MOJIy4E€HUE YCIOBUS YCTOMUYMBOCTH METOJIOM T'apMOHHUK.

70. Uncro HesiBHAS pa3HOCTHAS CXeMa JUTS OTHOMEPHOTO YPaBHEHUS TETIONMPOBOTHOCTH.
HccnenoBanue ycTOMYMBOCTH.

71. CeMeHCTBO PA3HOCTHBIX CXEM JJIs OAHOMEPHOIO YpPaBHEHMsI TEIIONPOBOJHOCTH,
UCCIIeIOBaHNE MOTPEIIHOCTH alMpOKCUMAIINH, YCIOBUE YCTOMUNBOCTH.

72. Pa3HOCTHBIE CXEMBI JIJIsl BOJTHOBOT'O YPaBHEHHUS. Y CIIOBUE YCTOMYHBOCTH.

73. Pa3HOCTHBIE CXEMBI JUIsl IByMEPHOT'O YPaBHEHHS TEIIOIPOBOIHOCTH.

74. PaznocTHas anmpokcuMmartus 3anad Jlupuxie s ypaBHeHus [lyaccona.

4.2 MeToanueckue MaTepuaJbl, onpee/siiolniie Npoueaypbl OLeHUBAHUS 3HAHMI,
YMeHHH, HABbIKOB M (WIH) ONbITA [JAeATEJbHOCTH, XAPAKTEPHU3YIOLIUX ITaNbI

¢dopmMupoBaHUs KOMIIETEHIN I

Kpurtepun onieHuBaHus pe3yJIbTATOB 00Y4YeHUS

Ouenka Kputepuu olleHHBaHHS 110 SK3aMEHY
Bhicokuii OLEHKY «OTIHIHOY 3aCIY)KHBACT CTy/ICHT, OCBOMBIIIMI 3HAHUS, ymenus,
yPOBEHD «S» KOMIICTCHIIMH M TCOPETHYCCKUI MaTepHai 0e3 MpoOeIOB; BHITOJIHUBIITHI
(oTmuno) BCC 3aJIaHusA, IPEAYCMOTPCHHBIC YYEeOHBIM IDIAHOM HA BBICOKOM
Ka4eCTBCHHOM YPOBHE;, IPAKTHUYCCKHE HABBIKM MPO(HECCHOHAIBLHOTO
IPUMEHEHHS OCBOCHHBIX 3HAHUU C(HOPMHUPOBAHBI.
Cpennuii OLICHKY «XOpOIIO» 3aCIy)KUBACT CTYACHT, MPAKTUYCCKUA TOJTHOCTHIO
YPOBEHB «4» OCBOMBIIINI 3HAHUS, YMCHUS, KOMIIETCHIIMU M TCOPETHYECKUI MaTepHal,
(xoporio) yueOHbIC 3aJlaHWsi HE OILICHEHbl MAaKCHMAaJIbHBIM YHUCIOM O0ajUIOB, B
OCHOBHOM C(HOPMHUPOBaJ MPAKTUIECCKHE HABBIKH.
IToporoserit OLICHKY «YJIOBJICTBOPUTEIHHO» 3aCIy)KUBACT CTYJCHT, YaCTUYHO C
YPOBEHB «3» npoOenaMyd  OCBOMBIIWE  3HAHWS, yMEHUS, KOMIICTCHIIMH U
(YnoBieTBOpUTE | TEOPETUUYECKUH MaTepuan, MHOrue ydeOHble 3afaHus 00 He
JIHO) BBIIOJIHUJI, MO0 OHM OIEHEHBI YHCIOM OauioB OMM3KUM K
MUHUMAJIBHOMY, HEKOTOpbIEe TPAKTHYECKHUE HABBIKU HE CPOPMUPOBAHBL.
MuHUMaNbHBI | OIEHKY «HEYJOBIECTBOPUTEIHHOY» 3aCIYKHBAET CTY/ICHT, HE OCBOMBIINN
YPOBEHB «2» 3HAHMSI, YMEHUsS, KOMIIETEHIINN U TEOPETUUYECKUI MaTepuas, yueOHbIe
(HEeyIOBJIETBOPHU | 3a/laHUs HE BBITOJIHIII, TPAKTUUECKUE HABBIKU HE CPOPMHUPOBAHBI.
TEJILHO)




Kpurepun oneHuBanus 1o 3adery:
«3a4TEHO»: CTYJIEHT BIIAJCET TEOPETHUYECKMMHU 3HAHMAMHU 110 JAHHOMY pas3lelly, HOIyCKaeT
HE3HAYUTENIbHBIC OMIMOKH, CHPABISETCA C MaTepHajioM Oe3 BHAMMBIX 3aTPYIHEHUH; CTYJICHT
yMeeT MPaBUIBHO OOBSICHATH MaTepUall, MOJIKPEIIISs €ro IPUMEpaMu, U, IPUMEHSIS ITOJTyYCHHbIE
3HaHUSA IIPU PELICHUU IPAKTUYECKUX 3a/1a4.

«HE 3a4YTCHO»: MAaTCpHal HC YCBOCH HJIM YCBOCH YaCTUYHO, CTYACHT 3aTPyAHACTCA IMPUBCCTU
[IPUMEpPBI, pellaeT 3aJauyd ¢ BUAMMBIMU 3aTPYJHEHHUSMM; JTOBOJBHO OTrPaHUMYEHHBIM 00beM
3HaHUHM TEOPETUYECKOTO MaTepuasa.

OrneHOYHBIC CpEACTBA JUISI WHBAIUAOB W JIMI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBBSI BEIOMPAIOTCS C YISTOM MX WHAMBUIYAIBHBIX ICUXO(QU3HUECKUX 0COOCHHOCTEH.

— MpU HEOOXOJMMOCTH MHBAITUAM | JIUIIAM C OTPAHUICHHBIMU BO3MOKHOCTSMH 3JI0POBbS
MIPEIOCTABIISICTCS JOMOJHUTEIIBHOE BPEMsI JIUIs IIOJATOTOBKH OTBETA HA DK3aMCHE;

— MPU MPOBEJICHUH TPOIICTYyPhI OIICHUBAHUS PE3yJbTATOB OOYYCHHS WHBAIHJIOB U JIHIL C
OTPAaHHYEHHBIMH BO3MOXHOCTSIMU 3JIOPOBbS MPEAYCMATPUBACTCS HCIIOJIb30BAHNE TEXHHUECKUX
CPEICTB, HEOOXOUMBIX UM B CBSI3H C X HHIUBUAYATBHBIMA OCOOCHHOCTSIMU;

— MPU HEOOXOUMOCTH TSI OOYJAFOIIUXCS ¢ OTPAaHMYCHHBIMH BO3MOYKHOCTSIMH 3710POBbSI
W WHBAIUAOB TMpOIEAypa OICHUBAHHS PE3yJIbTaTOB OOYYCHHS 110 JUCIHMIUIMHE MOXKET
MIPOBOJIMTHCS B HECKOJIBKO 3TAIlOB.

[Mpouenypa olleHUBaHUS Pe3yJLTATOB OOYYCHHS] WHBAIUIOB M JIMI] C OTPaHHMYCHHBIMA
BO3MOXHOCTSIMHU 3JIOPOBBS 10 JUCIMILIAHE MPETyCMaTPUBACT MPEAOCTaBICHHe HHDOpMAUU B
dbopMax, aJanTHPOBAHHBIX K OTPAHWYCHUSAM HX 3JI0POBBS M BOCIIPUITHS WH()OPMAIIHN:

JIJIst AT ¢ HapYIISHUSIMU 3PCHHUS:

— B IIeYaTHOU (opMe yBETUYCHHBIM HIPUPTOM,

— B )OpMeE AIIEKTPOHHOTO JIOKYMEHTA.

J171s1 T ¢ HapYIICHUSIMH CITyXa:

— B IIe4aTHOM opme,

— B )OpMeE AIIEKTPOHHOTO JIOKYMEHTA.

J11s1t T ¢ HapyIICHUSIMH OTIOPHO-IBUTATEIBHOTO amapara:

— B IIe4aTHOM opme,

— B pOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIepeueHb MOXET OBbITh KOHKPETH3UPOBaH B 3aBUCUMOCTH OT KOHTHHI'CHTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOW M JONOJHUTEJILHOW Y4eOHOIl JHUTEepaTyphbl,

HEe00XO0UMOI1 17151 OCBOEHM S AN CIUIIMHBI (MOIYJIs1)

5.1 OcHoBHas IMTEpaTypa:

1. Baxsanos, H. C. Uucsennbie MeTonl : yueonoe mocobue / H. C. baxsainos, H. I1.
Kunkos, I'. M. KobenbkoB. - 9-¢ u3a. - Mocksa : Jlabopatopus 3nanuii, 2020. - 639 c. - URL.:
https://e.lanbook.com/book/126099. - ISBN 978-5-00101-836-0.

2. I'ananun, Muxawni [TaBnoBrd. MeToapl YMCIIEHHOTO aHAIIM3a MaTEMAaTHYSCKUX
mozeneii / M. I1. I'ananun, E. B. CaBeHKOB . - 2-¢ u3n., ucnp. - M. : U3g-80 MI'TY um. H. D.
Baymana , 2019. - 590 c. : ui. - (MaremaTn4yeckoe MOICITUPOBAHKUE B TEXHUKE U B TEXHOJIOTHH ).
- buGnuorp.: c. 561-575.

3. Camapckuii, Anekcanp AHapeeBrd. YNCICHHbIE METObI PELICHUS 3a7a4 KOHBEKIINU-
mubdysun : [yuebroe nocodue] / A. A. Camapckwuii, [1. H. Babumesuu. - U3a. 4-e. - M. : URSS
: IMBPOKOM, 2019. - 246 c. - buGnuorp. : c. 238-244.

4. Bonkos, E.A. UncneHHbie MeTO/IbI © yueOHOe mocodue st By30B / E.A. Bomnkos. - 6-¢
u3M., crep. - Cankr-IlerepOypr : Jlans, 2021. - 252 c. - URL:
https://e.lanbook.com/book/167179. - ISBN 978-5-8114-7899-6.



5. I'ynun, Anekcert BaagumMupoBud. Y CTOWYHBOCTh HEJIOKAIbHBIX PA3HOCTHBIX CUCTEM /
A. B. I'ynun, H. U. Nonkun, B. A. Mopo3oBa ; Mock. roc. yH-T um. M. B. JlIomonocoBa, ®ak.
BBIYHCIUTEIIHON MaTeMaTuku U kubepueruku. - M. : URSS : [U3a-so JIKU], 2019. - 320 C. -
ISBN 9785382018874.

6. demunosuy, b.I1. Yucnennsie metoas! ananuza. [Ipubnmxenne pyHkuui,
i depeHnnabHbIe ¥ HHTErpalIbHbIC ypaBHEHUs : yueOHoe nmocobue / b.I1. [lemunoBuy, M. A.
Mapon, 3.3. lllyBanosa. - 5-¢ u3n., crep. - Cankr-IlerepOypr : Jlans, 2022. - 400 c. -
https://e.lanbook.com/book/210437?category=915. - ISBN 978-5-8114-7899-6.

JIJist OCBOEHUS TUCITUILTMHBI MHBAIMIAMH U JIMIIAMH C OTPAaHMYEHHBIMUA BO3MOXXHOCTSIMU
3I0POBbSI MMCIOTCSI M3JaHHS B DJICKTPOHHOM BHJE B IJICKTPOHHO-OMOJMOTEYHBIX CHCTEMax
«/lanvy u «FOpaiimy.

5.2 lonosiHUTeIbHASL JIUTEpaTypa:

1. T'ynun, Anekceii BraguMupoBud. Y CTOHYMBOCTD HETOKATBHBIX PA3HOCTHBIX CUCTEM /
A. B. I'ynun, H. U. Nonkun, B. A. Mopo3sosa ; Mock. roc. yH-T um. M. B. JlIomonocoBa, ®ak.
BBIYHCITUTEIIEHON MaTeMaTuku U kubepuetuku. - M. : URSS : [U3n-so JIKU], 2019. - 320 C. -
ISBN 9785382018874.

2. Nemunosuy, b.I1. Uncnennsie Mmetop! aHanm3a. [Ipubmmkenne GyHKITUH,
muddepeHnnaIbHble ¥ HHTErpalibHbIC ypaBHEHUs © yueOHoe mocodue / b.I1. [lemumosuy, N.A.
Mapon, 3.3. lllyBanosa. - 5-¢ u3n., crep. - Cankr-IletepOypr : Jlans, 2022. - 400 c. -
https://e.lanbook.com/book/210437?category=915. - ISBN 978-5-8114-7899-6.

5.3. llepuoguveckue u3aaHus:
1. Basrel nanueix komnanuu «HMct Beroy http://dlib.eastview.com
2. Onexrponnas 6ubdamoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YUCJIEe COBpeMeHHbIe MpodeccuoHalIbHbIe 0a3bl
AAHHBIX U HHGOPMALMOHHBbIE CIPABOYHbBIE CHCTEMBbI

Onexmponno-oubruomeynwvie cucmemol (3b6C):

9BC «HOPAUT» https://urait.ru/

9BC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3BbC «BOOK.ru» https://www.book.ru

OBbC «ZNANIUM.COM» www.znanium.com

. OBC «JIAHb» https://e.lanbook.com

IIpogheccuonanvrvie 6azvl danHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas snekrponnas 6ubnuoreka (HOB) http://www.elibrary.ru/

[TonHOTEKCTOBBIE apXUBBI BEIYIIMX 3aMaIHbIX HayYHBIX XKypHaIIOB Ha Poccuiickoit
wiargopme HaydHbIX KypHaaoB HOUKOH http://archive.neicon.ru

6. HauuonanbHas onekTpoHHas OuOnuoTeka (mOCTYNm K DJEKTPOHHOM  OuOmuoTeke
nuccepTanuii Poccuiickoit rocynapersennoit oubmorexu (PI'b) https://rusneb.ru/

7.  Tlpesunentckas 6ubmuoreka um. b.H. Enprina https://www.prlib.ru/

8.  baza mannbix CSD KemOpumkckoro neHrpa kprucramiorpaduueckux aanabix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

agkrwpnE
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13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlextopuym TB" http://www.lektorium.tv/

17. YuuBepcurerckas uapopmaruonnas cuctema POCCUS http://uisrussia.msu.ru

HHd)OpMCZL;MOHHble CnpasoyvHble cucmembl

1. Koncynbranr [lnroc - cipaBoyHast mpaBoBasi cuctema (IOCTYI 10 JIOKAJIbHOW CETH C
KOMITBIOTEPOB OMOIHOTEKH)

Pecypcovl c6o600n020 0ocmyna

1. KwubepJlenunka http://cyberleninka.ru/;

2. AmMepuKaHCKas MaTeHTHas 06a3a JaHHbBIX http://www.uspto.gov/patft/

3. MuHucTepCcTBO HayKu U BbIcuiero oopasosanus Poccuiickoit ®enepanuu
https://www.minobrnauki.gov.ru/;

4. ®denepanbHblii moptan "Poccuiickoe obpazoBanue" http://www.edu.ru/;

5. Hndopmanumonnas cucrema "EquHoe okHO J0CTyna K 00pa3oBaTeilbHbIM pecypcam”
http://window.edu.ru/;

6. Enunas komnekuus nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Tlpoext ['ocyrapcTBEHHOrO HHCTUTYTA pycckoro si3bika uMeHu A.C. [lymknuna
"OO6pa3oBanue Ha pycckoM' https://pushkininstitute.ru/;

8. CmpaBouHo-uH(popMaMOHHBIN MopTan "Pycckuil a3bIK" http://gramota.ru/;

9. Cnyx0a TeMaTHYeCKUX TOJIKOBBIX CIIOBapei http://www.glossary.ru/;

10. CnoBapu M SHUMKIJIONEANH http://dic.academic.ru/;

11. Ob6pazoBartenbHbli TopTan "Yueba" http://www.ucheba.com/;

12. 3akonompoekT "O6 obpazoBanuu B Poccuiickoit denepanuu". Bompockr u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie s1ekmpoHHble 00pazosamenvbhble U unpopmayuonusie pecypcovl Kyol'y

1. DOnexrponnsli KaTasor Hayunoit oubamnorexu KyoI'Y http://megapro.kubsu.ru/MegaPro/Web

2.  DnextpoHHas 6mbIMoTeKa TPYA0B yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAyIBHOTO JUHAMUYECKOTO 00yUYeHUs http://moodle.kubsu.ru

4. baza y4eOHBIX TUIAHOB, y4€OHO-METOIMYECKUX KOMILUICKCOB, IyOIMKAIMK U KOH(epeHIIHiA

http://infoneeds.kubsu.ru/

5. bubanoreka nH(OPMAILIMOHHBIX pecypcoB Kadeapbl HHPOPMALIMOHHBIX 00pa30BaTEeIbHbIX
TEXHOJIOTuH http://mschool.kubsu.ru;

6. DOnexkTpoHHBIN apxuB JokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DnexTpoHHbIe 00pa3oBaTeNbHbIE pecypchl Kapeapbl HHPOPMALIMOHHBIX CHCTEM U TEXHOJIOT MM
B oOpazoBanun KyOI'Y wu HayuHo-meroamueckoro >xypHana "LHKOJIBHBIE TI'OJAbI"
http://icdau.kubsu.ru/

6. Meroauyeckne yKa3aHusl [JIs1  O0YYANIIUXCH MO OCBOECHHIO

AUCHMIVIMHBI (MOIYJIS1)

IIo KypCy HOpeayCMOTpE€HO IMPOBCACHUC JICKIIMOHHBIX SaHHTHﬁ, Ha KOTOPBIX HOAaC€TCA
OCHOBHOM TeOpeTI/I‘-IeCKI/II\/’I Marepuall, J'Ia60paTOpHBIX 33H51TPII>1, MO3BOJIAIOMUX CTYACHTAM B
MOJIHOU MCPE O3HAKOMUTHCA C IMOHATHEM I[I/I(I)(I)epeHI_II/IaJ'ILHLIX ypaBHCHI/Iﬁ U OCBOHUTLCA B
PCHICHUHU IMPAKTHUYCCKUX 3a1a4.

BaxueitimuMm sTamnom KypcCa HABJIACTCA CaMOCTOATCIIbHAA pa60Ta 110 AUCHUIIIINHE
«InddepennnanbHbe ypaBHEHU.
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Lenbto camocTosTeNbHON pabOTHI OakanaBpa SBISETCS YriIyOJeHne 3HAHUH, TOTyYSHHBIX
B pe3yJibTaTe ayJAUTOPHBIX 3aHATUH. BhIpabaThIBArOTCS HABBIKM CAMOCTOSTEIBHON pPabOTHI
3aKpeIuIsIOTCS OIBIT U 3HAHUS, IIOJy4eHHBIE BO BPEMsI J1a00PaTOPHBIX 3aHITUH.

CamMocrosTenbHas pa60Ta CTYACHTOB B XO0A€ HW3Y4YCHHA OUCHUILUIMHBI COCTOUT B
BBIITOJIHCHU U HHAUBUYAJIBbHBIX 3aI[aHI/II71, 3adaBaCMbIX npenoaaBaTejicMm, BCAYyIIUM
nabopaTopHbIE 3aHATHUS, TOJTOTOBKHA TEOPETUIECKOTO MaTepHralia K 1a00paTOpHBIM 3aHATHSIM, Ha
OCHOBE KOHCIIEKTOB JIEKIIMI M Yy4eOHOH muTepaTypbl, COIVIACHO KaJeHJApHOMY IUIaHy U
MOJITOTOBKH TEOPETHYECKOT0 MaTepHaja K TECTOBOMY OIpOCY, 3a4eTy M SK3aMEHY, COTJIACHO
BOIIPOCaM K IK3aMEHY.

VYkazanus mo ohOpMIICHUIO PadoOT:

- paboTa Ha 1a0OpPATOPHBIX 3AHATHSAX W KOHCIIEKTHI JICKIIMHA MOTYT BBIONHITHCS Ha
OTJIETLHBIX JINCTAX JIMOO HEMOCPEACTBEHHO B paboueil TeTpau;

- O(l)OpMJ'ICHI/Ie HHAWBUAYAJTbHBIX BaI[aHI/Iﬁ JKCJIAaTCIIbHO Ha OTACJIIBHBIX JIUCTAX.

[IpoBepka WHAMBHAYaJIbHBIX 3aJaHUIl O TeMaM, pa300paHHBIM Ha JabOPAaTOPHBIX
3aHATHUSX, OCYIIECTBIISIETCS Yepe3 HEACTI0 Ha TEKYIIeM JTab0paTOPHOM 3aHSATHH, JINOO B TCUCHHE
HEJIEJH TTOCTIe STOT'O 3aHATHS Ha KOHCYJIbTAIHH.

st pa3bsICHEHUS HETOHSATHBIX BOIPOCOB JIGKTOPOM M AaCCUCTEHTOM €XKEHEAEThbHO
IMPOBOAATCA KOHCYJIbTAllUHU, O BDEMCHHN KOTOPLIX I'PYIIILI U3BCIIAIOTCA 3apaHee.

B ocBoeHMM AMCHUIUIMHBI MHBATUAAMH U JIMIAMH C OFPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsl OOJBIIOE 3HAYEHHE HMeeT HWHAMBHIyalibHas ydeOHas paboTa (KOHCYJIbTallUU) —
JONOJHUTEIBHOE Pa3bsICHEHNE Y4eOHOro MaTepHana.

WnnuBuayanbHble KOHCYJbTAlMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (PaKTOpOM,
CHOCOOCTBYIOUIUM MHJIMBUYaTU3allMi OOYUYEHHS U YCTAHOBJIEHHIO BOCIIUTATEIBHOIO KOHTAKTa
MEXJy MpernojaBareleM M OOydarollMMCA HWHBAJIUAOM WM JIMLOM C OrpaHMYEHHBIMU
BO3MOKHOCTSIMH 3/10POBbSL.

7. TlepedyeHb WH(POPMANMOHHBIX TEXHOJIOTHI, HMCHOJb3YyeMbIX TPH
OCYyIIeCTBJIEHUH 00Pa30BATEJbHOI0 MPOIEeCCa MO JUCHUILIMHE (MOTYJII0)
7.1 IlepevyeHb HHPOPMANHUOHHO-KOMMYHUKANMOHHBIX TEXHOJIOT U
- Cucrema MOODLE
- [IpoBepka qomarHKuX 3ajaHUi U KOHCYJIbTHpoBaHue mocpeactsom DOUC Kyol'y

7.2 TlepeyeHb JHMIEH3MOHHOIO W CBOOOJHO PACIPOCTPAHAEMOr0 MNPOrPaAMMHOIO

odecreyeHust

—  OpenOffice

- Komnunsarop C++

- Python 3 (3.7 1 3.9)

- numpy 1.22.0

- opencv 4.5.5

—  matplotlib 3.5.1

- PyCharm 2021

- Firefox, mo6as Bepcus

—  Visual Studio Code, Bepcus 1.52+

- Eclipse PHP Development Tools, Bepcus 2020-06+

— Java Version 8 Update 311

- Intellij Idea IDE 2021

- Mozilla Firefox 96

— Google Chrome 97

—  Filezilla 3.57.0



8. MaTepua/ibHO-TEXHHYECKOE o0ecevyeHHe Mo JUCHUILINHE (MOIYJTI0)

HaumenoBanue yueOHOH ayTUTOPHH, €€ OCHALIEHHOCTh

Ne Bun pabor
000pyIOBaHUEM U TEXHUUYECKUMHU CPEJCTBAMH 00YUCHHS
1. JlexuuoHHbIE 3aHATUS | AyauTopus, YKOMILJIEKTOBaHHAs CHEeUATN3UPOBAHHON
MeO€eJIbI0 U TEXHUYECKUMU CPEJCTBAMHU 00yUYEHUS
2. JlaGopaTopHble 3aHATHS | AyAUTOpUS, YKOMILJIEKTOBaHHAs CHELMATU3UPOBAHHOM
MeOENnpl0 M TEXHHYECKUMH  CpeICTBaMU  OOydeHus,
KOMIIBIOTEPaMHU, IPOEKTOPOM, IPOrpaMMHBIM 00eCICUEHUEM
3. [IpakTnueckue 3aHsaTHsl | AyauTopus, YKOMILJIEKTOBaHHAs CHELMATM3UPOBAHHOM
Me0O€eJIbI0 U TEXHUYECKUMU CPEJCTBAMHU 00yUYEHUS
4. I'pynmioBeie Aynuropus, YKOMIUIEKTOBAHHAs CHEUAITU3UPOBAHHON
(MHOMBUTy AJIbHBIE) MeOenbl0 M TEXHHYECKUMH  CpeACTBaAaMU  OOyuYeHus,
KOHCYJIbTaIlu1 KOMIIBIOTEPAMHU, TPOrPAMMHBIM 00€CIIeUeHUEM
o. Texkymuid  KOHTpOJIb, | AynuTopus, YKOMIUIEKTOBAHHAs CHEUAITU3UPOBAHHON
MIPOMEXYTOYHAS MeOenpl0 M TEXHUYECKMMH  CpeACTBaMH  OOydeHus,
aTTecranus KOMIIBIOTEPAMHM, IPOrPAMMHBIM O0ecTieyeHUEM
6. CamocTosiTenbHas Kabuner st camocTosiTenbHOM  paboOThl, OCHALICHHBIN
pabota KOMITBIOTEPHOM TEXHUKON C BO3MOYKHOCTBIO MOJKIIOUYEHUS K

cetu «MHTepHeT», HporpaMMoil SKpPaHHOTO YBEIMYEHUS U
00eCreueHHbI JTOCTYyIOM B 3JIEKTPOHHYIO HH(OPMalMOHHO-
00pa30BaTeNbHYI0 Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkpernzanus ayautopuil u ux ocHanienue onpenensercs OITOIL.




