MMHUCTEPCTBO HAVKH U BBICIIIET'O OEPA30BAHM S POCCUCKOM

®EJIEPALTNN

(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO

00paszoBaHUs

"CAHKT-IIETEPBYPI'CKUI1 TOCY JAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMHUYECKOI'O ITPUBOPOCTPOEHIA"

Kadenpa Ne 33
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P YKOBOAWUTECIIb HAITPABJICHHUA
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Jluct cornmacoBanus paboueil mporpaMMbl AUCHUTUTAHBI

[Iporpammy cocraBui (a)

97—
JIO011.,K.3.H.,JIOII. 25.05.23

T.H. Enuna

(IOMKHOCTB, y4. CTEIICHb, 3BaHKE) (moanuck, nara)

[Iporpamma ono6pena Ha 3acenanuu kadenpor Ne 33

«25» mast 2023 1, npotokoi Ne 10

3aBenytromuii kadeapoit Ne 33

JUTH.JIOLL, 250523

(uHUIMANEI, (aMUIHs)

C.B. be33arees

(y4. cTenieHb, 3BaHUE) (moanwuck, gara)

OteercrBennsiit 3a OIT BO 10.05.05(05)

pra

IIOII.,K.T.H.,JIOII. 25.05.23

(MHUIMANEL, (aMUITHs)

B.A. MBUIBHUKOB

(IOMKHOCTB, y4. CTETICHb, 3BaHKE) (moanwuck, nara)

3amecTuTeNnb TUpeKTopa HHCTUTYTa Ne3 o MeToanueckoit pabore

25.05.23

(MHUIMANTEL, (aMUITHs)

H.B. PemnletaukoBa

(TOMKHOCTB, y4. CTETICHb, 3BaHKE) (moxmucek, nara)

(MHUIMANTEI, (aMUITHs)



AHHOTaUs

Jucuumnnuna «BerarcnuTenbHas MaTeMaTuKay BXOAUT B 00pa30BaTeIbHYI0 MpPOrpamMmy
BBICIIETO O0pa3oBaHUS — TPOrpaMMy CHEIHAIMTETa I10 HAMPaBICHUIO TOJITOTOBKHU/
crenuansHocTd 10.05.03 «MHbopmarmonHas ©6€30MacHOCTh ABTOMATH3WPOBAHHBIX CHCTEM)
HanpaBlieHHOCTH «be30MmacHOCTh  OTKPBITHIX MH(OPMALMOHHBIX CUCTeM». JlucruruimHa
peanmmu3yetcs kadenpoit «Ne33».

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-1 «Cnoco0GeH OCYIIEeCTBIATh KPUTUYECKUA aHaau3 MpOOJEMHBIX CHUTYyallMil Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

[IK-12 «CmocoOeH MNpoBOAWTH HCCIENOBaHUS B OOJACTH OIEHKH 3(PPEKTUBHOCTH
TEXHOJIOTHI aBTOMAaTU3aIlMH OTKPHITHIX HH()OPMAIIMOHHBIX CHCTEM)

CopepxaHue IUCHUILUIMHBI OXBaThIBA€T KPYr BOIPOCOB, CBSI3aHHBIX C OCHOBHBIMHU
ONpENECTICHUSIMU, TOHATUSIMH, TEOPEMaMU pa3JIeIOB MaTEMaTUKH, METOJaMU pelICHUs
MaTeMaTHUYeCKUX 3ajay, UCMOJIb30BAaHUEM HAKOIUICHHBIX MAaTeMAaTUYECKUX 3HAHHUM, MeToJaMu
TEOPUU BEPOSITHOCTEH M MATEMAaTUYCCKOW CTATUCTUKHU MPH TUIAHUPOBAHUU ONIBITOB U 00paboTKe
UX pe3yJbTaTOB.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPTraHU3AIHUN
yueOHOro mporiecca: JEKLIUU, MPAKTHUYECKHUE 3aHSTHUS, CaMOCTOSITeNbHAas paboTa CTYACHTA,
KOHCYJIbTAIINH.

[IporpaMMo#l NHUCHUTUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTanus B hopme audhepeHIINPOBAHHOTO 3a4eTa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBNsAeT 3 3aueTHhIX eauHuibl, 108
YacoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

OcHoBHas 1eNb JUCHUIUIMHBI «BblUncIuTENbHAS MaTeMaTHKa» — HAYYHUTh CTYICHTOB
UCIOJIb30BaTh YMCIIEHHBIE METOJbl IIPU PELICHUHU 3a/1ad, KOTOPbIE OMMCBHIBAIOTCA CHUCTEMAaMU
JMHEWHBIX U HEIMHEHHBIX ypaBHEHUH, Tu(epeHIINaTbHbIMI YPaBHEHUSIMH, UHTETPATbHBIMU
ypaBHEHUsIMU U 1p. JlaHHas QUCLMIUIMHA MpU3BaHa MOJArOTOBUTH CTYIEHTOB K pa3paboTke U
NPUMEHEHHIO BBIYMCIIUTEIBHBIX AITOPUTMOB PEIIEHUS] MATEMaTUYECKHX 3a/1ay, BOSHUKAIOIINX B
npoliecce NO3HAHUS U UCIOJIb30BAHUS B IPAKTUUECKON NEATEIbHOCTH 3aKOHOB PEabHOI0 MUpa
MOCPEICTBOM MaTeMaTHYECKOTO MOJCIINPOBAHHUSL.

3amaun U3y4eHUs JUCLUIUINHBL:

- O3HAKOMJICHHE CTYACHTOB C MPEUMYIIECTBAMHU U HEAOCTATKAMHU UYUCIIEHHBIX METOJIOB
pelLeHus 3a1a4;

- U3y4eHHUE YUCICHHBIX METOIOB PEIICHUS Pa3INYHBIX 3a/1a4;

- IPOAEMOHCTPUPOBATH IPUMEHEHNE U3YYEHHBIX METOJIOB K KOHKPETHBIM 3aJauyaM..

1.2. JlucumniuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa3oBaTeIbHOM MporpaMMbl BbICHIEr0 00Opa3oBaHus (Jajiee —
OIl1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHHs MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydeHus AUMCUMILIMHBI O0OydYaroluiics AODKEH 00jaiaTh CleIyHOLUMU
KOMIIETEHIIMSIMU HJTH UX 9acTsAMHU. KoMIeTeHIIMu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHINKATOPOB MX JOCTHXKCHHS

Koxn u
Kareropus (rpynna) Kon 1 HanMeHOBaHME HHIUKATOPA JOCTHIKCHUS
HanMEHOBaHUE
KOMIIETEHIINHU KOMIIETEHIIUN
KOMIIETEHIIHU
VK-1 Cnocoben
OCYIIECTBIISITh
KPUTUYECKUN aHAJIN3
P VK-1.B.1 Bnaners HaBbIKAMUA CUCTEMHOI'O U
MPOOJIEMHBIX
YHuBepcaibHbIE N KPUTUYECKOT'O MBIIIUICHHS; METOIUKAMU
CUTyaIlMil Ha OCHOBE
KOMIIETEHIINHU MMOCTAaHOBKH 11€JTH, OTIPEICIICHHS CTIOCOOOB €€
CUCTEMHOTO
TOCTHIKEHUS
rmoaxona,
BbIpa0aThIBaTh

CTPaTEruIo NEUCTBUI

IIK-12 Crocoben
MIPOBOUTH
HUCCJICIOBAHUS B
00J1aCTH OIICHKH
[Tpodeccuonanvubie | 3ppexTUBHOCTU

[1K-12.3.2 3HaTh METO/bI HOCTPOCHUS U
UCCJIEJOBAHMSI MATEMAaTUYECKUX MOJIETIEH B
o0nacTu aBTOMaTH3aui UHPOPMAIIMOHHO-
AHAIUTUYECKON NEATEIBHOCTH

KOMIIETEHIINH TEXHOJIOTHI
[MK-12.V.1 ymeTs pemats 3a1a4u UCCAEAOBAHUS
aBTOMAaTH3alNH
UH(POPMALMOHHO-aHAIUTHYECKUX CUCTEM
OTKPBITBIX
METOJIaMU MOJIEITUPOBAHUS
MH(OPMaLIMOHHBIX
CUCTEM

2. Mecro nucuumiauHsl B cTpykType OI1
Jucnunimna Oazupyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX O0YJaroIIMMHCS MPHU W3YYEHUU
CIIEYIOIINX JUCLHUIUINH:
— AunreGpa u reoMeTpust
— MaremaTuueckas JOTrHKa U TEOPHs AITOPUTMOB
— MaremaTnueckuii aHaIu3




Wndopmaruka
JluckpeTHass MmaTeMaThKa
Teopus BeposiTHOCTEN U MaTeMaTH4ecKasi CTATUCTUKA

3HAaHMs, IMOJIyYEHHBIE IIPUM HM3YYCHUM MaTepuaja JaHHOM [IUCLHUIUIMHBI, HMMEIOT
CaMOCTOATENIBHOE 3HAYCHUE, TaK U UCIIOIb3YIOTCS IPU U3YyYEHUU APYTUX JUCLUIIINH!

MatemaTruyeckne OCHOBBI 00pab0oTKH HHPOPMALTUN
Teopus urpopmanuu
Teopust KoaUpoOBaHU
Texnonoruu 06pabOTKU ayIu0- U BUACOJAHHBIX
MoaenupoBaHie CUCTEM

[TocTkBanTOBast KpUNTOrpadus

— HayuHno-uccnenoBarensckas pabota

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI

KakK

JlanHbie 00 00IIEeM OO0BbeMe JUCIUILIMHBI, TPYJOCMKOCTH OT/ACIBHBIX BHUJOB Y4E€OHOMH
paboTHI IO TUCUIHUTUIMHE (M PACIPEeIeTICHIE TOW TPYIOSMKOCTH MO0 CEMECTpaM) MPEACTABIICHBI B
Tadimue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

pr,Z[OGMKOCTL 10

Bun yuebnoii pabotbl Bcero ceMecTpam
No4
1 2 3
Oobwan mpyooemkocmp OUCYUnJIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu 8 8
AyoumopHhuie 3auamus, BCEro vac. 34 34
B TOM YHUCIIE:
nexuuu (JI), (dac) 17 17
1('IpaI()TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie 3anatus  (I13), 17 17
qac

naboparopusie pabots (JIP), (dac)

KypcoBoii npoekT (padota) (KII, KP), (4ac)

HK3aMeH, (4Jac)

CamocmosamenvHnas paboma, Bcero (dac) 74 74
Buo npomesxcymounoit ammecmayuu: 3auer, Tindd

mudd. 3auer, sx3amen (3auer, udd. 3auq, ' Hudd. 3au.
OK3.*%) 3at.

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JTUCIUILTHHBI MO pa3jeiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI TUCIWITIIMHBI Jlexumu | 113 (C3)| - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 4

Paznen 1. BBenenue B mpeIMeT; TeOpus 1 8
MOTPEITHOCTEN.
Pazzen 2. UncneHHOE MHTErPUPOBAHUE. 2 3 10
Paznen 3. Metoap! pemeHus 3a1ad JINHSHHON 4 3 14
anreOpsl.




Paznen 4. Metoapl pelieHUs HETUHEHHBIX U 4 3 14

TPAHCUEHACHTHBIX YPaBHEHHUH.

Paznen 5. UuciaeHHble METOABI PEIIEHUS 2 4 14

OOBIKHOBEHHBIX TU(PepeHINATbHBIX YPAaBHEHUH.

Paznen 6. MaTepnonupoBaHue U anmnpoKCUMaIIUs 4 4 14

(YHKITHH.

Htoro B cemecTpe: 17 17 74
Hroro 17 17 0 0 74

[IpakTuyeckas MOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JalolMMUCS  OMNpEeNeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yulei
npo¢eCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0HIIEC 4.

Howmep paznena Hassanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATUI
1 1. BBenenue B JUCLUIUINHY; IPEAMET U 33Ja4d BHIYUCIUTEIbHON MaTEeMaTHKY;
MOTPEIIHOCTh: HEYCTPAHUMAs U YCTPaHUMasl; IOTPELIHOCTh allpOKCUMALUU 1
BBIUMCIIUTEIbHASL.
2 2. YnucneHHOe MHTErpUPOBAHHE; 3a/1a4a YUCIECHHOT'O HHTETPUPOBAHNUS;

BBIYHCJICHHE OTPEICTICHHBIX HHTETPAJIOB JETEPMUHUPOBAHHBIMH H
CTOXaCTHYECKUMH MeTos1aMu ((DOPMYJIBI IPSAMOYTOILHUKOB, TPATICIIHIA,
Cumricona u Metoabl MonTe-Kapiio); norpemnoctu opMys1 YUCICHHOTO
WHTETPUPOBAHISI, CPABHUTEIBHBIN aHAIH3 PEUMYIIECTB U HEIOCTATKOB
PacCMOTPEHHBIX METOIOB.

3 3. MeTozpl pelieHus 3a/1a4 JTMHeHHOH anreOpsl. PerieHne cucTeMbl TMHEHHBIX
anredpanveckux ypasaenuit (CJIAY); kiaccudukanms MeToJ0B PelIeHuUs
CJIAY.; Tounsie metogsl: pemenne CJIAY Meromamu muHeHON anreOpsr;
meton ['aycca (cxema eMMHCTBEHHOTO JiesieHns ); MeToa ["aycca ¢ BEIbopom
[JIaBHOTO 3JIEMEHTA; BRIYMCIIEHHUE OOpaTHONW MATPHUIIBI ¥ ONPEIEIUTENS
MetonoM ["aycca; npubmkennbsie Metoasl pemenns CJIAY (ycioBus u
CKOPOCTb CXOAMMOCTH): METOJI IpocToi urepauunu (Axkodn); Mmetox 3eraens;
METOJ] CKOPEHIIIETO CIycKa (TpalueHTa)

4 4. MeTop! peneHs] HETMHEWHBIX 1 TPAHCIIEHACHTHBIX YPaBHEHU; ITaIlbl
pelIeHNs HeTMHEHHBIX U TPAHCLEHICHTHBIX YpaBHEHUH (OIHO ypaBHEHHE):
OTJICTICHHE KOPHEH, YTOUHEHHE PEIICHUS]; TPUOIMKEHHBIE METO/IbI PEIICHHSI
(omHO ypaBHEeHHE): TpadUUECKUI METOJ, METOJ] TUXOTOMHHU, METO]] XOP/I,
Metoa HeroToHa (kacarenbHbIX), MOgU(UIIMpOBaHHBINA MeTo] HploTOHA, MeTOA
CEeKYILINX, KOMOMHUPOBAHHBIN METOM; MPUOIMKEHHbIE METOABI PEILICHUS
CHCTEM HEJIMHENHBIX YpaBHEHUI: MeTo]l Hpl0TOHA, METO/1 TpaueHTa

5 5. UncneHHbIe METOIbI PEUICHHUS] OOBIKHOBEHHBIX IU((epeHIIHaTbHBIX
ypaBHenuit (OY); hbopmynupoBka 3agaun Koy, ogHomarossie METOAbI
pemenust OJ1Y (mepBoro mopsaka): pasioxkeHue B psaj Teitopa, merons! Pyrare
— KytTa nepBoro nopsinka — Metos1 Diepa; BTOPOTro MOpsiiKa — HCIIPABICHHBINA
1 MoaAn(UIIMPOBaHHBIN MeToAb! Ditnepa; meto Pynre — Kyrra uerBeproro
MOpsAJKa, MHOTOIIIArOBBIE METO/IbI: METOJI A/laMca Y€TBEPTOT0 MOPSIKA; OIICHKA
MIOTPEIIHOCTH PUMEHSEMBIX METO/IOB; TIpaBuiio PyHre; cpaBHEeHHE
OJTHOIIATOBBIX M MHOTOINIATOBBIX METOJIOB (TIOTPEIIHOCTb, TPYA0EMKOCTb, U T.11.

6 6. MaTeprionpoBanue 1 anmpokcuManus QyHKIMN; 3a1a41 HHTEPIIOTUPOBAHUS
Y anmnpoKcuManuy (TipeacTaBieHns) QyHKIH;, HHTEPIOISIIUOHHBIE (HOPMYITBI
I'peropu — HetoToHa, Jlarpanxka u HetoToHa (pa3ieneHHble pa3HOCTH);
00paTHOE MHTEPIOIUPOBAHHE; CXOIUMOCTh HHTEPIOJISLHOHHBIX TTOJTMHOMOB
BBICOKMX NOPSIKOB; HHTEPIIOJIMPOBAHNE CIIaHAMH: JIMHEHHbIE,




KBaJpaTHYHbIC U KyOU4ecKUe CIUTaiHbI; OTHICKAHHUE TTapaMEeTPOB SMIIUPHUECKUX
(bopMy METOIOM HAMMEHBIINX KBAJPaTOB; Oa3MCHBIE (PYHKINH, MaTpUIa
I'pama u ee cBoiicTBa

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJAOEMKOCTb

N3 Hux Ne
No | Tembl npaktrdeckux | @opMbl IpakTUYECKUX | TpPymOeMKOCTb, |IPaKTUYECKOM |pasjielia
/o 3aHATHI 3aHATUAI (gac) IIOJTOTOBKH, | TUCIIMII
(gac) JIMHBI
Cemectp 4
1 | Yucnennoe Pemenune 3amau 3 3 2
WHTETPUPOBAHUE
2 | PemeHnue 3anau Pemenue 3anay 3 3 3
JUHEHHOH anreOpsl.
3 | Pemenne HeMMHENHBIX Pemrenune 3amau 3 3 4
W TPAHCLUEHACHTHBIX
YpaBHEHUH.
4 | YucreHHble METO/BI Pemenwue 3anau 4 4 5
peueHus
OOBIKHOBEHHBIX
g hepeHInanbHBIX
YpaBHEHUH.
5 | MatepnonupoBaHue 1 Pemenue 3amau 4 4 6
aTmpOKCUMAITUs
(hyHKIHIA.
Bcero 17 17
4.4. JlaGopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH M UX TPYIOEMKOCTh MPUBEACHBI B Ta0HIIE 6.
Tabnuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
No HamveHoBanue 1a6opaTopHBIX padoT TpynoeMKOCTh, | MpakTUYECKO# | pa3merna
n/m (uac) ITOATOTOBKH, | JHCILIHII
(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTHpOoBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI
VY4eOHBIM MJIaHOM He MPEAYyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Buapl camocTosiTenbHON paboOThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIE /.




Tabmuna 7 — Bunbl caMmocTosTenbHON PabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 4,
Bun camocrositensHO#M paboTh
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania
40 40
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 20 20
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
Konrtpombusie pabotsl 3a04ankoB (KP3)
[ToaroroBka K MpOMEXKYTOUYHOM 14 14
arrectanuu (I1A)
Bcero: 74 74

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCS YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUI
[TepeueHb eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3/IaHUH TIpUBEIeH B Tabuie 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX H3TAHHIMA

KommuectBo
JK3EMILULIPOB B
Hlngp/ bubnuorpaduueckas ccpliika OubmoTexe
URL anpec (kpome
ANEKTPOHHBIX
HK3EMILISIPOB)
517 [IpakTHKYM 1 UHANBUAYATbHBIC 3adaHMS 10 HHTETPATBHOMY 29
1169 WCUYUCIICHHUIO (DYHKIIMU OJHOW NEPEMEHHOMN (TUTIOBBIE PACUETHI)
[Tekcr] : yueOHoe nocobue / B. A. Bosotiok [u ap.]. - CIIO. : Jlans,
2012. - 336 c.
517 I'yeman, FOpuit Aponosud. JInHeHbIE IPOCTPAHCTBA U JINHEIHBIE 53
I'96 OTIepaTOpPHI : OCHOBHBIE TEOPETHUECKHE TIOHATHUS U YIPAKHEHUS
[Tekcr] : yuebHoe nocobue / FO. A. I'yeman, A. O. Cmuphos, B. 1.
Opank ; C.-Ilerep6. roc. yH-T aspokocM. mpudopoctpoenus. - CII6. :
Usn-so I'YAIIL 2012. - 44 c.
517 Nurerpanshoe ucuncienue [Tekcr] : meroauyeckue ykaszanus / C.- 67
n7i3 IeTepO. roc. yH-T adpokocM. TpudOpocTpoeHus ; coct.: ['. M.
I'omosaues, 10. A. I'ycman, A. A. 3urrep. - CII0. : M3x-Bo ['YAIL
2014. - 50 c.
517 IIpenenst n mponsBogHas [ TeKCT] : METOAMYECKHE YKa3aHUS K 82
71 PELICHNIO AUCTAHTHON KOHTpoJbHOM pabotel / C.-Iletepb. roc. yH-T
aspokocMm. pudopoctpoenus ; coct. I'. M. 'onmosaues [u ap.]. - CIIG. :
Man-8o I'YAIIL 2014. - 42 c.
517 MakapoBa, Mapus BanentuHoBHa (zo11.). Bricimast matemarnka 20
M 15 (Marematuka - 1) [Tekcr] : yueOHOe mocooOwue. u. 1. MaTerpans / M.
B. Makaposa, A. b. ILmauenos ; C.-Iletep0. roc. yH-T a3pOKOCM.
npudopoctpoenus. - CII6. : Uzn-o I'YAIIL, 2016. - 127 c.
517 I'yeman, FOpwuit Aponosuu (zou.). Beiciiasg maremaruka. Psinpl [Teket] 67




I' 96 : yuebnoe nocobue / FO. A. I'ycman, C. I1. I[lompitkun, A. O. CMupHOB

; C.-Iletep0O. roc. yH-T aspokocMm. mpudopoctpoerws. - CII0. : U3a-Bo

I'VAIL 2015.-77 c.
519.6 ®damgnees, M. A. OCHOBHEIE METOBI BEIYUCIUTEILHON MaTEMAaTHKHI 5
D15 [Texcr] : yuebHOE OcoOme / M. A. ®annees, K. A. Mapxkos. - CII6. :

Jlanp, 2014. - 160 c.
517 [Mucemennsiit JI. T. KoHCHIEKT JeKIuit O BHICIIEH MaTeMaTUKE 10
IT 35 [Texcr] : [B2u.]/ . T. IluceMennsiii. - M. : Aiipuc-Ilpecc, 2013 - . -

(Beicuiee oopazosanue). - ISBN 978-5-8112-4000-5. Y. 1. - 12-¢ u3g. -

2013. - 278 c.
517 [IpakTHKyM U MHIUBUAYANbHBIE 331aHUS 10 UHTETPATILHOMY 29
I169 UCYHCICHHUIO (DYHKIIMU OJTHON TIepEMEHHOM (THUIIOBBIE PACUETHI)

[Texct] : yae6HOE mocodue / B. A. bonotiok [m mp.]. - CII6. : Jlans,

2012. - 336 c.
517 abynun, M. U. Teopust GyHKINI KOMIUIEKCHOTO TIEPEMEHHOTO 19
I 13 [Texcr] : yuebnuk / M. U. [llabynun. - M. : BUHOM. Jlabopartopus

3HaHui, 2012. - 248 c.

7. IlepeyeHb IMEKTPOHHBIX 00Opa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAaIMOHHONW ceTu «HTepHeT», HEOOXOOUMBIX MJii OCBOCHHS JUCIHUILIMHBI
npuBezeH B Tabnuue 9.

Tabmunma 9 — IlepedyeHb OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

URL anpec HaumenoBanue
www.intuit.ru Hammonaasnselii OTkpseIThIi YHuBepcuter "UHTYUT"

8. IlepedeHb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepevyenp mporpaMMHOTO OOECIIEUCHHSI, HCIIOJIB3YEeMOTO TIPH OCYIICCTBICHUU
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 MPOTPAMMHOTO OOeCTICUeHUs TTpeicTaBieH B Tadymire 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecrieyeHHs

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE

[lepeuens uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepuambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHalbHO-TEXHUYECKOH 0a3bl




Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)

1 | JleknmonHas ayuTopus

10. Onenounsie cpeacTBa AJIsl MPOBEICHUS IPOMEKYTOUHOM aTTeCTAI[H
10.1. CocTaB OLICHOYHBIX CPEACTBAIS IMPOBEACHUS HNPOMEXKYTOUYHOH aTTEeCTALUH
o0yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIsl IPOBEJCHNUS IIPOMEKYTOYHOM aTTeCTalluH

Bua npomexyTo4HoM arrectanuu IlepedyeHp OLICHOUYHBIX CPEACTB
JuddepeHpoBaHHbINA 3a4ET Crnucok Bonpocos;
TecTsr;
3amaun.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIMI O0OYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHas MIKaja OLEHKUH C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHI, KOTOopas puBecHa B Tadumie 14. B TeueHne cemMecTpa MOXKET HCIOIb30BaThCS
100-0annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepun olleHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMITCTCHIIUH

OrieHKa KOMITETEHITUN

XapakreprucTrka chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa,

— YBEpPEHHO, JIOTHYHO, [TOCIIEI0BATEILHO U TPAMOTHO €r0 U3J1araeT;

— OMUpasiCh HAa 3HAHMUSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIMTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIEC TTOJIOKEHUS C MMPAKTUUECKON
JIeATETbHOCTBIO HAIIPaBIICHUS;

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— CBOOOJTHO BJI/ICET CUCTEMOM CIIEIIUATM3UPOBAHHBIX MIOHITHM.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyarouiicss TBEPIO YCBOMI MPOTPaMMHBIN MaTepuan, rpaMOTHO U
M0 CYLIECTBY M3JaraeT €ero, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUSl C MPAKTHYECKOW JESITEIIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHBIE MTOJ0KEHNUS,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIQJICET CUCTEMOM CIIeIMAIM3UPOBAHHBIX OHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaronuiicss yCcBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3J1araeT €ro, ONMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypPhI;

— JIOIYCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUS B TMPAKTHUYECKOM NPUMEHEHHWU 3HAHUH
HarpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbIE MTOJI0KEHHUS,

— 3aTpyaHsieTcs B (GOpMYIHMPOBAHUN BHIBOJOB U 0000IICHMIA;

— YaCTUYHO BJaJIEE€T CUCTEMOM CIENMAIN3UPOBAHHBIX TOHITHH.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— o0ydJaromuiics He YCBOWJI 3HAYUTENBHOH 4YacTH MPOrPaMMHOTO

MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OWIMOKM W  HETOYHOCTU  MpH
«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUY;
«HE 3aYTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

— UCIIBITBIBACT TPYJAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

10.3. TunoBbie KOHTPOJIbHBIC 33aHUsI WK HHBIC MaTEPUAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Taomwuie 15.

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

Ko
No /it [Tepedyens BonmpocoB (3a1a4) 1 IK3aMeHa A
WHNKATOpa
Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qud . 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / qudd. 3adera
Kon
Ne i/m [Tepeuens BompocoB (3a1a4) ans 3a4dera / qudd. 3ayera
p p (3ana4) 1 aapd WHIMKATOPA
1 Crioco0bI OTIeNIeHUs KOPHEH HEJTMHEWHBIX YpaBHEHHHA VYK-1.B.1

VYcnoBus CXOAUMOCTH UTEPALIMOHHBIX MPOLIECCOB

Kputepnn ocTaHOBKM HTEPAlMOHHBIX IIPOLIECCOB

Meroa penakcauuu Ajsl OTBICKaHUS KOPHEW HENHMHEHHBIX
ypaBHEHUI

Meron HetoToHa (MeTOM KacaTenbHBIX)

Monundukanus metoga HerotoHa.

Meton xopn

IIpumenenue cxemsl I'opHepa 1J1 OTBICKaHUS KOPHEW ITOJIMHOMOB.
YeObIeBCKUI METO/] ITOBBILIEHHUSI CKOPOCTH CXOANMOCTH
HUTEPAaLlMOHHBIX METOJOB

OCHOBHBIE TEOPEMBI O MPUOIMKEHUH QYHKIIMK TTOJIMHOMAaMH
Teopema cymiecTBOBaHUS WHTEPIOIAIIMOHHOTO TTOJIMHOMA IS
(hyHKIMIA, 3aJaHHBIX TAOJIUIHO

NHTepnossaunoHHeli nonuHoM Jlarpanxa
WHTepnonsaunonHelil nonuHoM HeroTOHA

TounocTs npubIIKEeHU GYHKIUH HHTEPIOJISIUOHHBIMH
MTOJINHOMAaMU.

WHTepronannoHHbIi MOMUMHOM DpMUTa

[TocTpoenne KyOMUeCKHX MHTEPIOJISILIUOHHBIX CIUIAHHOB
Teoperuueckue 0CHOBBI IOCTPOCHUS KBaAPATYPHBIX HOpMyIT
dopmyJia CPEJHUX U €€ TOUHOCTD

(dhopMyJia Tpaneu U €e TOYHOCTh

®opmyna CUMIICOHA U €€ TOYHOCTb

Crioco6s! mOCTPOEHUS aJaNTHBHBIX (hOpMYyIT

dopmyna Ditnepa

Crnaiis kBazpartypa

KBanpatypabie GopMynbl HHTEPHOIALMOHHOTO THIIA

Merton 'aycca amst BBIMUCIEHUS ONIPEAEIIEHHBIX HHTETPAIOB
Uucnennoe nudepeHInpoBaHus.

BexTopsl, MaTpuIbl ¥ onepaiy HaJ HUIMU

Hopwmbl BEKTOPOB U MaTpuIl

CoOcTBEeHHBIE YMCIIa B COOCTBEHHBIE BEKTOpA MATPUI]
Omnpenenuresib MATPULIBI M YUCIO 00YCIOBICHHOCTH MAaTPHIL




CrierualibHBIC TUIIBI MATPUI] K UX CBOHCTBA
Oco0eHHOCTH pEeNIeHNs CHCTEM YPaBHEHHH MTPSIMBIMH METOIaMHU

Mertoa nocieaoBaTeIbHOTO HCKITIOUCHNS HEU3BECTHBIX (METO.
laycca)

Merton XKopnana u qpyrue moaudukanun meroaa ['aycca
Teopernueckue ocHOBBI MeTo1a ["aycca

Marpuunas popma Metona ['aycca u pacueTHbie GOpMyIBI METOIA
MeTo IpOTrOHKH JIsl pEIIEHUs] CHCTEM YpaBHEHUMN €
TpEeXAUaroHaJbHbBIMU MaTPULIAMH U €r0 000CHOBAaHHUE

Teopema HeiimaHa 0 CXOUMOCTH MATPUYHOTO pAJia
Heo0xonumele 1 JO0CTaTOYHBIE YCIOBUS CXOAMMOCTH
HUTEPAalMOHHBIX METOOB

VY cnoBus CXOAUMOCTH PENaKCallHOHHBIX METOIOB

MerToa npocToii uTepaluuu, BBIOOP ONTUMATBHBIX UTEPALUOHHBIX
apaMeTpoB.

Merton Sxobu

Merton 3eiinens

Meron BepxHEH penakcanuu

[TonepeMeHHO-TPEYTrOJIBHBIN METOL

CreneHHON METOJ BBIYHUCIICHHSI COOCTBEHHBIX YHCEN MATPHLIBI
MeTo pocToi UTEPALIMH JI PELIEHUS] CUCTEM HEJTMHEUHBIX
YpaBHEHUI

Meroa HetoToHa 111 pelieHUs] CUCTEM HEJTMHEWHBIX YpaBHEHUM
OcCHOBHBIE TEOPEMBI KOPPEKTHOU pa3pemmmMocTy 3a1ad Komru u
KpaeBbIX 3a1a4 Il OOBIKHOBEHHBIX JHepeHnanbHbIX
YpaBHEHUI

CeTku U ceTouHble PYHKIHN

CeTo4HBIE ONEPATOPHI M UX AMMPOKCUMAaNUS TU(PPEpEeHINATEHBIX
OIepaTopoB

AnmpokcnMmarus nuddepeHnranbHON 3a1a91 pa3HOCTHOM 3a1adeid.
Y CTONYHMBOCTD U CXOAUMOCTh PELIEHUS Pa3HOCTHOM 3a7jaun
Pa3nocTHBIE ypaBHEHHS IIEPBOTO U BTOPOTO MOPSIAKA
TeopeTnueckas OCHOBa METOJIOB pelleHns 3agadn Komn
Hcnons3oBanue psiga Teinopa s pemienus 3aaa4d Komm

[IK-12.3.2

Meton nomannbIx (Ditnepa) ans perienns 3anad Komm u ero
CXOIUMOCTb

MeToa npeauKTop-KOppeKTop st pereHus 3agad Komm u ero
MOTPEIIHOCTh

Meton Dinepa-Komm n ero norpem-ocTs

OnHomaroBble METOABI BEICOKUX NMOPSIKOB (MeToasl Pynre-KyTTer)
CoOcTBeHHbIC (DYHKITUM U COOCTBEHHBIC YUCIIA PA3HOCTHOT'O
orepaTopa BTOPOTO MopsIKa

MHoro1arossle pa3HOCTHbBIE METO/IbI

CriocoObI MOBBIIEHHUS TOYHOCTH YUCICHHBIX METOJI0B

MeTtop! penieHus KpaeBbIX 3a7a4 JJIs YpaBHEHUH C ITOCTOSHHBIMU
Kkoa(duImeHTaMu

HuckpetHsiit Metoa Dypbe 1151 peleHUs] Pa3HOCTHOM KpaeBoi
3aJau.

YUucneHHbI METOJI PEIIEHUS KPAaeBbIX 3a4a4 Uil YPABHEHUH C
MEepEeMEHHBIMU KO3 UIIEHTaMU

UrcnieHHbIE METO/IBI PEIICHNST KPaeBBIX 3a/1a4 IS HETMHEHHBIX
YpaBHEHHH BTOPOTO MOpsiiKa. MeTo]| CTpeibObl.

VY CcTOWYMBOCTD pelIeHNs AUCKPETHON 3ajaun

Teopema 0 cX0IUMOCTH pELIeHNs JUCKPETHON 3aaun

Meton PyHre moBBIIIEHUSI TOYHOCTH YHCICHHBIX METOAOB PEIICHIS
3amay Komm

Opnomaroseie MeTonbl PyHre-KyTThl M X IOTPEIHOCTD

[IK-12.¥.1




| Muoroumarossie Metozs! perenns 3aad Koum (Meton Anamca) |

[lepeuenr TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOThI
Mpe/ICTaBiICHbI B Tabuie 17.

Ta6ymma 17 — [lepedern TeM 11 KypCOBOTO MPOSKTUPOBAHMS/BBITIOJIHEHHSI KyPCOBOIM paOOTHI

No 11/ [IpumepHbIil TepeyeHb TEM IS KYpCOBOTO IPOSKTHPOBAHMUS/BBITIOTHEHUS

KypCOBOi1 paboThI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bonpockl s npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JJIsSI TECTOB

No
Kon
. UHIU
i [IpuMepHBIii TepedeHb BOIPOCOB ISl TECTOB
/ Karop
a
11
DyHKUMA U(X,y) 3a0aHa Tabnuuei. VK-
1.B.1
oy .b.
. 1 1,2 14
0,3 1,1 14 1,7
0,6 1,3 1.5 2.1
0,7 1.8 1,7 2.0
o
3Ha4eHHe YACTHON NPOM3BOAHON EiY, BBIMMC/EHHOE C MOMOLEID LEHTPAbHOM pasHocTH B Touke X = 0,6; ¥ = 1,2 paeHo
73
1,5
?) 1,987
72,4

'.'b‘rpaElHE'HHE' B HaCTHblX NpOM3B0AHBIX BTOPOrD NOpAgKa

n _n On m ™
+¢ +d—+e—+ fy=p
x: &y g° &

- 1
A) MmeeT NnapabonWYeckMid THI, eCAK f) ~4ar=0

B) MmeeT runepBonM<ecKHiA T, eciu b;l' -4qc <0

NVA-m8a, B-aa

VA - Het, B - HeT
NNA-Her, B - ga
NVA-ga, B - Her

Ana dhopmyn YMcneHHOro AWdhepeHUMpPOBaHHA CNPABELNHMED] CNELYWME YTESDHIAEHHA:

Ji".:l UEHTPaNbHBIE PAa3HOCTH MMEHDT Bonee BBICOKYHY TOYHOCTE, Yem 0AHOCTOROHHKME DazHOCTH

Ei:l CAHOCTOPOHHWE PAa3HOCTH HENB3A HCNONB3I0BATE 4NA annpoKCHMaUHK nepaoﬁ I'IpDHSEI-Dﬂ,HDITi

) A-HeT, B - ga
7 A - nHet, B - Her
NA-n0a,B-na

) A- g3, B - Het




PaccmatpueaeTca 2aga4a Kown AnA cucTembl AndhepeHUmManbHbix YPagHeHHH

y'=xy y)=y,=2
Z'=y+z z{l)=z,=1

OauH war metoga Iinepa c h= U:]',.-'_'I,B.ET pesynbTar
=24 z=14
=25 7,21
an=2el 2=12
AN =24 =13

Yrammute MPaBUABHY K MNOCNEA0BATENBHOCTE ,ﬂ,elﬁCTBL1lﬁ NpH pelleHHH CHCTEM NMHENHBIX ‘_.,-’paElHEHHI:“I METOLOM I'a‘_.,'cca

?) CBECTH MATPMLY K CTYNEHYaToMY BHAY
7) caenath ofpaTHbIA X044 METOAA Faycca
?) HaMMCaTh PACIUMPEHHYID MATPHLY CHCTEMBI
7) 3aMMCaTh NOMYHEHHYH) CHCTEMY YPABHEHHI

o'u

. . . . 2
':D‘_-,-’HKLI,HH U[X.‘_\r’_:l FadaHa Taﬁ.l"lHLl,E‘H. Hal-i,ﬂ,HTE FHa4eHHe YaCcTHOW NpoKMIB04HOM a;y » BBIMHMCNEHHOE

X _l’ 3,0 3,2 3,4
0,5 1,0 1,4 2,2
0,7 1,2 1,8 2,6
0,9 1,8 2,4 3,4

MPH MOMOLM UEHTPAIBHON pasHocTH, B Touke x = 0,9; v = 3,2 (yamuTe 0gmH 2HaK nocne 3anaroi)

1. MeTon0oM MONOBHHHOTO Jiefenns 1 MeToaoMm Heiorona ¢ Tounoctsio 10™# penmts ypasnenune | [1K-

Inx-05x+1=0, (x>1). 12.V.
2. Metonom [Naycca u METOAOM POCTOl MTEpALMH PELIMTL CHCTEMY ypaBHeHuil A X = b, rue
5 0 1 11
A=(1 3 —1), b=(4).
-3 2 10 6
Jlns MmeToaa NpocToit UTepalMi ONPeAETNTE YUCI0 UTepalnii A1 JOCTHIKEHHS TOUHOCTH 10~

3. MeTtoaom Diinepa 1 METOIOM NPEIMKTOP-KOPPEKTOP PELINTh YpaBHEHHE ¥’ = 2y ¢ YCIOBHEM
y(0)=1Bobnactu 0 < x <1, cmarom h; = 107%, h, =0,5-107%, hy; =0,25-1071,
OUEeHHTH CKOPOCTH CXOANMOCTH K TOYHOMY pemennio y(x) = e 2%,

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOydYaroluXcsl 3a04HOH (OPMBI
oOydeHus1, IpeCcTaBiIeHbI B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno




10.4. MeTtoauveckre  MaTepuaibl,  ONPEACNSIONME  MPOLEAYypPhl  OIEHUBAHUS
MHAUKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEp)KaTcsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O00yJaroluxcs
I'VAIL

11. Meroaudeckue yKazaHus JUIsi 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

OcHOBHas 1elb IUCHUIUIMHBI «BplUMCInTENpHAs MaTEMaTUKAa» — HAY4YUTh CTYJIEHTOB
WCII0JI30BaTh YUCJICHHBbIE METOJABI MPHU PEIICHUU 3a/1a4, KOTOPbIE OMHMCHIBAIOTCS CUCTEMaMU
JUHEHHBIX U HEIMHEWHBIX ypaBHEHUH, nuddepeHuanbHbIMU ypaBHEHUSIMU, UHTETPAIbHBIMU
ypaBHEHUsMH U Jp. JlaHHas MUCUMILIMHA TPU3BAaHA MOATOTOBUTH CTYJIEHTOB K pa3paboTKe U
MIPUMEHEHHUIO BBIUUCIUTENBHBIX aJITOPUTMOB PEIICHHS] MaTEMAaTUYECKUX 3a/1a4, BOZHUKAIOLIUX B
npoliecce MO3HAHUS U UCIIOJIb30BAaHUS B MPAKTHUYECKON JCSITEIIbHOCTH 3aKOHOB PEAIbHOT'O MUPA
MIOCPEJICTBOM MaT€MaTHUYECKOT0 MOJEIUPOBAHMS.

3ajaun U3y4yeHusl TUCHUTLITUHBI:
- O3HAKOMJICHUE CTYJIEHTOB C PEUMYIIECTBAMHU U HEJTOCTATKAMH YHUCIEHHBIX METOJOB PEIICHUS
3a/1a4;
- U3yYEHUE YUCIICHHBIX METO/IOB PEIICHUS PA3IMYHbIX 33/1a4;
- MPOICMOHCTPUPOBATH MIPUMEHEHUE U3YUCHHBIX METOJIOB K KOHKPETHBIM 3a[a4aM.

Mertoauyeckue yka3aHusi [JJIs1 O0Oy4alOIIMXCS 10 OCBOCHHIO JIEKIIHOHHOIO
MaTepHuaJia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe W SCHOE U3NIoKeHHEe ydeOHoro marepuana. HasHaueHuWe COBPEMEHHOHN JIEKIIUU B
pamMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
dbyHIaMeHTalIbHBIX Mpo0JeM IUCHMIUIMHBI, METOJAOB HAY4YHOTO IIO3HAHHWS, HOBEHIINX
JOCTHKEHUI HaydyHOW MbIciu. B yueOHOM mporecce JEKIUs BBIIOJHSAET METOA0JI0IMYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOpMaMOoHHYI0 (QyHKIUU. JIeKus packppiBaeT MOHATHIHBIN ammapat
KOHKpETHOH oO0jacTu 3HaHud, €€ NpoOJeMbl, JAeT LENbHOE MPEJCTABICHUE O TUCIUILIMHE,
MOKAa3bIBa€T B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMCS JIEKIIMOHHOTO MaTepuana;

— TMOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX OIpEIEIAeTCs UENEBOM YCTAHOBKOM K K0l KOHKPETHOMN TEME;

— TIOJy4Yy€HHE ONBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHe TPO(ECCHOHATHLHO—JENOBBIX  KAyecTB, JIOOBU K TMpeaMery U
CaMOCTOATENIBHOTO TBOPYECKOTO MBIIICHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TMOJIydYeHUE 3HAHUKW O COBPEMEHHOM YPOBHE Da3BUTHS HAYKHM U TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHA Ha OJIMKANUIIINE TOJIBI;

— Hay4YUTCs METOAMYECKHM OoOpabaThiBaTh MaTepual (BBIACNHATH TJABHBIE MBICIH U
MOJIOKEHUS, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITh HX B  Pa3IUYHBIX
bopMynupoBKax);

— TOJMy4YeHHe TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAWIOB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCHUU 00
O0COOCHHOCTSIX IPUMEHEHHSI OTACTBHBIX TEMATHK I10 TUCIUTUIHHE.

CrpyKTypa NpeaocTaBiIeHUs JEKINOHHOTO MaTepraa:

— Paszzen 1. Beenenue B npegMert; TeOpusl MOTPELIHOCTEH

— Pazpen 2. UncneHHoe MHTErprUpOBaHUE

— Pazpen 3. Meross! pemeHus 3a1a4 THHEHHOHN anreOpsl

— Pazpmen 4. Metossl penieHus] HETMHEWHBIX U TPAHCIICHACHTHBIX YPaBHEHHI

— Paszzgen 5. YucneHnble METO/BI pelieHNs1 OOBIKHOBEHHBIX AN (hepeHIHaIbHbIX YPaBHEHUH



— Paszgen 6. UnTtepnonupoBanue u annpokcuManus QyHKIUH

Metoauyeckue ykazaHMs Ui OOy4arOIIMXCSl 10 NPOXOXKICHUI0 NPAKTHYECKHX
3aHATHH

[IpakTuyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (POPM OpraHU3alMH y4eOHOTO
npoliecca, 3aKIF0Yarollelics B BHIIOIHEHUH 00yJaroIMMUCS 110 PYKOBOJICTBOM IIperoiaBaTelis
KOMILJIEKCAa YYEOHBIX 3aJaHUl C LEJNbI0 YCBOCHHS HAyYHO-TEOPETUUYECKUX OCHOB Yy4eOHOU
JUCLUIUIMHBL, TPUOOPETEeHHs] yMEHUH M HAaBBIKOB, OIIbITA TBOPUYECKON AEATEIbHOCTH.

Lenbi0 MPaKTUYECKOTO 3aHATUA U1l 00YJarOIEerocs SABISETCS MPUBUTHE 00ydaroLIeMcs
YMEHMM U HAaBBIKOB NPAKTUYECKOU JEATEIBHOCTH 110 U3y4aeMOU JUCLIUILINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYaIOMIeMCs! IPAaKTUYECKUX 3aHITHH:

— 3aKpeluvieHue, yriayOsieHue, pacIlupeHUe M JeTalu3alys 3HaHUW IpU pelleHUH
KOHKPETHBIX 3a/1a4;

— Ppa3BUTHE IIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBILIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHME HOBBIMM METOJAaMH M METOJUKAMH M3y4eHUs KOHKPETHOW yueOHOM
JUCLUIINHBL,

— BBIpa0OOTKAa CIIOCOOHOCTH JIOTMUECKOTO OCMBICIECHMSI IOJYyYEHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJJaHHI;

— obecrnedyeHne palMOHAIBHOIO COYETaHMs KOJIJIEKTMBHOM M MHIUBUAYaIbHOU (opM
00y4eHusI.

DyHKIUU IPAKTUYECKUX 3aHITUI:

— TIO3HaBaTeJbHAas;

— Ppa3BUBaroLIas;

— BOCIHTATENbHAS.

[lo xapakTepy BBIIOJHSAEMBIX OOy4YalOIIMMCS 3aJaHUN MO NPAKTHUUECKUM 3aHATUAM
NOpa3eIsA0TCA Ha:

— O3HaKOMMTEJbHBIE, IPOBOJAUMBIE C LEJIbI0 3aKpeIIeHUS W KOHKpETH3aluu
U3Y4YEHHOI'0 TEOPETUYECKOTO MaTepuaa;

— aHaJIWTUYECKHE, CTaBsIIME CBOCH 1LIEJIbI0 MOJydYeHHe HOBOM MH(OpMaIMK Ha OCHOBE
(opManTu30BaHHbBIX METO/I0B;

— TBOpYECKHE, CBA3AHHBIE C MOJIYyYECHHUEM HOBOW MH(POPMAIUU ITYTEM CaMOCTOSITEIIbHO
BBIOPAHHBIX MOAXO0J0B K PELICHUIO 3a]1ay.

@®opMbl OpraHM3allMd MPAKTHUUECKUX 3aHSITUNA OIpPENessioTCs B COOTBETCTBUU CO
cnenupuIecKuMi OCOOEHHOCTSAMU Y4e€OHOW TUCHMIUIMHBI U LelsiMH o0ydeHus. OHM MOTYT
IIPOBOAUTHCS

— B UHTEpakTUBHOM ¢opMme (pelieHue CUTyallMOHHBIX 3ajad, 3aHATUS 110
MOJICJIMPOBAHUIO  PEAIBHBIX  YCJIOBHUM, JEJIOBBIE WIPBl, HUIPOBOE  IPOECKTHUPOBAHMUE,
MMUTAIMOHHBIE 3aHTHS, BBIC3THBIE 3aHATHUS B OpraHu3aluu (MpeAnpusiTus), 1enoBas yueOHas
Urpa, posieBas Wrpa, IICUXOJIOTMYECKUN TPEHHUHI, KEHC, MO3TOBOH IUTYypM, TIpPYNIOBbIE
JIMCKYCCHUH);

— B HE MHTEPAaKTUBHOU (hopMme (BBINOJIHEHUE YIMPaKHEHWH, pelleHne THUIOBBIX 3ajad,
pellIeHNE CUTYAl[MOHHBIX 33/1a4 U JPYTOE).

Metonuka MpoBeleHUs MPAKTUYECKOTO 3aHSITHS MOXKET OBbIThb pazIu4HOM, MpPU STOM
B)XHO JIOCTH)KEHHUE OOIIEH 11 JUCIUTUINHBL.

TpeOoBaHus K NPOBeICHUIO NPAKTHYCCKUX 3aHATHI

ConepkaHue NPaKTUYECKHUX 3aHATUN COOTBETCTBYET pa3jesiaM JICKIUOHHOIO MaTepuana U HalpaBJICHUIO
Ha opmupoBanue obmenpodeccuonanproi kommereHnun OK-10 u npodeccronansapix kommereHuuid [1K-1 u
[IK-2. Kaxmoe mpakTHUecKoe 3aHATHE NPeAyCMaTPHBAET KaK BHINIOJHEHHE 3alaHUHA TEOPETUYECKOTO IUIAHA IS
MPOBEPKH CTEIIEHH OCBOCHHS JIEKIMOHHOTO MaTepuaia, TaK W 3aJaHus JUIS OBJIAJACHUS HAaBBIKAMH W METOJIaMH,



HEOOXOIMMBIMHU TIPH PELICHWH 3aJad, BCTpedaromuxcs B mociexyiommux aucruminaax OOIL. ITpumeps: 3amad,
pelraeMbpIX Ha MPaKTHYECKUX 3aHATHIX, IPUBOSATCS HIDKE.

|. Ilokasare, uto B MeToae HeloTOHA nocnea0BaTensHOCTE NPHOIHAKEHHIT THO0 MOHO-
TOHHO YOBIBAET, MTHOO MOHOTOHHO BO3PACTaET, €C/IH MPOH3BOAHAA COXPAHAET 3HAK U MO-
HOTOHHA.

2. BeisicHHTE K KAKOMY M3 KOpHeii ypasaenua x> — x = () cxogurces metoa Heiotona,
€CITH HAYMHATE ¢ MPOH3BOILHOTO Xg.

3. YuuThIBas, YTO KOMILIEKCHBIE KOPHH MOMHHOMA MONAPHO CONMpsKeHHbie X, = c +id,
NOCTPOHTE, C HCNOMB30BAHHEM aHanora cxeMel [ opHepa, anropuT™ BRIMHCIEHNA JOEHCT-
BHTENBHOH H MHHMOIl 4acTell ITHX KOPHEI.

4. Ioctpouts kBaaparypusle opmynel ['ayeca npu n=2 1 uceneaoBars HX NOTPELL-
HOCTb.

5. lMonyunte kBagparypuyio Gopmyny CHMICOHA MYTEM 3aMeHbl (DYHKLHH HA OTPE3Ke
[2;_4, X;] mOMUHOMOM BTOpOIi CTENEHN.

6. Ucnonb3ya kanpatyphble (POPMYIILI, HAMHCATL AITOPUTM PEIIEHHA HHTETPATBHOTO

ypasienns y(x) = f(x) + _]: K(x,t) yv(t) dt, rne f(x), K(x,t) - 3anaunsie pyHk-
LHH.
7. Ilokazars, yTo annpoKcHMAaLns NepBoi NPoOH3BOAHON dopMyIaMu

_4f(en) = 3 f(x;) — 4f(x:+z)
— Ef(x!] - 4f(x1—1) - f[x:—z)

f f(le) f(x{—l]
hi = 2h

fui =
fui =

HMECET BTGPDﬁ NopAaoOK TOUHOCTH.

I. Metogom 0T NpOTHBHOTO J0Ka3aTs TEOpeMy Anamapa.

2. DLI,f:HI-]Th HOPMY MOTPELIHOCTH B ClTYYAC HATHYHA I'lﬂl'pf:l.l.[HDCTEﬁ [IPpH BBIYMHCIEHHH 3J1¢-
MEHTOB MATPHUBI CHCTEMEI.

3. BeisecTn popMy/IBl METOA MPOTOHKH NPH HCKIIOYEHHH HEH3BECTHBIX B MPAMOM XOJI€ B
00paTHOM MOPAIKE.

4. Jlokaszars Teopemy Heilimana B cnyuae cCHMMETPHYHBIX MATPHLL.

5. Jlokazare Teopemy Camapckoro.

6. Jlokaszars, uTo npu BeIOOpE T = 22{1 (A) + L (A) (A > 0) nopma marpuusl
max min

OyIeT MHHHMAILHOH.

7. Hccnenyiite cxoanMocTs MeToa 3eiaens, Koraa



qlagl :r-z|a”|. i=1.n 0<g<Ll
=1
i

. Toctpouts pemenne gudepeHINaNbHLIX H PA3HOCTHLIX 3a1a4. OnpenennTs NOPAI0K an-
NPOKCHMALHH cXeMOi Au(depeHunatbHOro ypaBHEeHHs W NOPAI0K CXOAMMOCTH Pa3HOCTHO-
ro peleHns K TOYHOMY

Yji+1=¥j

a. y =y, y0) =1 =—=y,y%=1y =yH)).

Yie1—V¥j Yier1t¥j
1;

b. y'=y, y(0) =1, =—=—=="=y=1 y; =yH).

Yisz=Z¥je1t¥j

c. ¥ —y=0,y0)=0,y(0)=1; s+ ¥+ =0,y =0, y1 =h

2. TocrponTs uncnennslii MeTo pewmenns 3agaun Koum ana odsiknosennoro andpepenn-
ANBHOTO YPABHEHHSL.

3. [TlocTpouTk YHCIEHHEIH METO/ H I0KA3aTh €r0 CXOAMMOCTE /IS PELIEHHA KPAeBOil 3anaun
ans audpepeHInanEHOrO YpaBHEHHS BTOPOro NOPSIKA C KPAEBEIMH YCIIOBHAMH TPETLETO
pona.

Metoauyeckue yka3aHus 1Jisi 00y4aroIUXcs MO NMPOXOKAEHHI0 CAMOCTOSTEIbHOMN
padoThI

B Xoje BBITIOTHEHUS CaMOCTOSATEIBHONW pa0OThI, O0YUYAIONIUICS BBITIOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOywarommxcsi 1Mo 3a04HOil dopMe 0OydeHHs, caMOCTOsATeNbHas padoTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, Yy oOydaromierocst (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
¥ HaBBIKM B YCBOGHHUM U CHCTEMaTH3allUUd MPUOOpeTaeMbIX 3HAHUM, 00eCreurBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TEPHOJ OOYYEHHs, TOMOTAeT TMOJIYyYUTh HABBIKA TOBBIIICHHS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yJaronuxcst SBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHHS IO BBHIMOJHEHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
10 3a04HOU (hopme 0OyueHus).

MeTtoauyeckue yKa3zaHusi JUIs O0yYAIOIIMXCSl MO TPOXOKACHUIO MPOMEKYTOYHOM
aTTecTalu

[Ipomexyrounas  artecranus  OOydaloIIUXCsl — MpeAycMaTpUBaeT  OICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YyIbTaTOB OO0y4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
ce0s.

— 9JK3aMeH — (opma OILIEHKH 3HaHUM, TONYyYEHHBIX OOYYalOIIUMCS B IPOIEecce
W3YYEHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU PaboThl, CHOCOOHOCTH
HpI/IMeHﬂTI) nux Jjis pemeHm{ HpaKTI/I‘IeCKI/IX 3a1aa4. SKSaMGH, KaK HpaBI/IJ'IO, HpOBO,ZII/ITCH B



NepuoJl HK3aMEHAIMOHHOM CECCHMM W 3aBEpIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOLIOY, «YAOBIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHO.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOTYYCHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHHS
yueOHOM TUCUUIUIMHBI B LIEJIOM WJIM IPOMEXYTOUHas (110 OKOHYaHUU CEMECTpa) OlleHKa 3HaHUMN
0o0y4aromuMcs 10 OTJAEIbHBIM pa3fieslaM TUCLUIUIMHBI C aTTECTAllMOHHOM OLICHKOW «3aYyTEHO»
WJIU «HE 3aU4TEHO».

— 1uddepeHIMpPOBaHHbIM 3a4eT — 93T0 (opMa OLEHKH 3HAHUHM, IOJYYEHHBIX
00yyJarouuMcs Mpy U3y4eHUU JAUCIHUIUIMHBI, TIPU BBITOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HUCCIIEA0BATEIbCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKOU
«OTIUYHOY, «XOPOIIOY, «YAOBIECTBOPUTEIBHOY, KHEYOBICTBOPUTEIHLHOY.

Cucrema OLEHOK IpPU IMPOBEACHUU IPOMEKYTOUHOM AaTTECTALlMM OCYILECTBISAETCS B
COOTBETCTBUH C TpeboBanmsiMu llonoxkenuit «O TekymeM KOHTpOJE YCHEBAEMOCTH U
MPOMEKYTOUHON arrectanuu cryaeHToB ['YAIIL, oOywaromuxcs 1Mo mporpaMmaM BBICHIETO
obOpazoBanus» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOW paboThI
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




