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Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 4 (BeceHHul) - nuddepeHunpoBaHHbIil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:

nekrnuu: 30 gac.

cemuHapsl: 0 yac.

nabopatopHsbie 3anaTus: 30 yac.

CamocrosrensHas padora: 75 4ac.

Bcero gacos: 135, Bcero 3au. en.: 3

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocrasuin:

C.C. CumaxoB, kaJl. u3.-Mar. HayK, JIOIIEHT

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl BBIMUCIUTENbHON Gu3uku 27.04.2023



AHHOTANMA

[Iporpamma gaHHOTO Kypca BKIIOYAET B c€0sl OCHOBHBIE Pa3[eiibl BEIYUCIUTEIBHON MaTeMaTuKy Takue, Kak,
TEOpHs MOTPEITHOCTEH, OCHOBBI BBIYMCIUTEIBHON JTUMHEHHON anreOpbl, METO/bI anmpoKcUMAaIiu (yHKIUH,
yucineHHoe aupdepeHuupoBaHe U UHTEIPUPOBAHKE, METOJbl PELICHUS] HEJMHEHHBIX ypaBHEHHH, METOIbI
pelieHus: OOBIKHOBEHHBIX (D depeHInanbHbIX ypaBHEHHH.

1. lean u 3apa4un

Henp AucoMnInHBI
CdopmupoBath y CTYIEHTOB CUCTEMAaTHUECKOE MTPECTABIECHHE O:
1) MeTomax MpuUOIMKEHHOTO pelIeHUs Hanboee paclpoCTPaHEHHBIX 0a30BbIX TUIIOB MaTeMaTHYECKUX
3a1ay;
2) UICTOYHUKAX MOTPELUIHOCTEN U METO/IaX UX OLICHKH;
3) MeTonax peuieHns aKTyalbHbIX IPUKIAIHBIX 33/1a4.

33]13‘[1/[ JAUCHUIIINHBI

1) OcBoeHue MaTtcpualia, OXBaTbIBAOMICI'O OCHOBHBIC 3aa491 U MCTOAbI BBIYMCIINTSIHHON MaTEMAaTUKH.

2) (bOpMI/IpOBaHI/Ie OCJIOCTHOTO MHOPCACTABICHUA O YHUCJICHHBIX MCETOHdAaX PCHICHUA COBPCMCHHBIX
Hay4HbIX NPUKIJIIAAHBIX 3aJ1a4.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OPOPMIICHHS HAYYHBIX
MyOIMKAUi U HAy9HO-TEXHUYECKOH NTOKYMEHTALUH, B TOM
YHUCIe C MCHONb30BAaHWEM NPUKIAJHOTO IPOrPaMMHOTO

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST obecrieueHust

Hay4HbIC U (UJIM) TEXHUYECKHE OIIK-3.2 BnazgeeTr Ha mpaKTUKE METOJOJIOTHEN COCTABICHUS

(TexXHONOTHYECKNEe, NHHOBALIMOHHBIE) OTYETHl  |HAYYHO-TEXHHMUYECKUX OTYETOB (IIPOEKTOB)

(ryGuMKaLmHu, POEKTHI) OIIK-3.3 Bnageer MeToaMu BU3YaJIbHOTO U I'paMuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM

(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKON)
JIESITEIIPHOCTH B BUJIE OTYETOB, HAYYHBIX ITyOIHKAIIHIA

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)

B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HaTh:
OO6nacTh MpUMEHEHUs, TEOPETHUECKIE OCHOBBI, OCHOBHBIE TPHUHIIUIIEI, 0COOCHHOCTH U COBPEMEHHBIE
TEHJEHIIUHN Pa3BUTH METOIOB BbIUHUCIUTENbHON MaTEMaTHKH.

YMETh:
[IpuMeHsAT, METOABl YUCIIEHHOTO aHaiw3a JUIsl TPUOIIKEHHOTO pelleHHs 3aj1ad B 00nacTé cBOEi
Hay4YHO-UCCIIeIOBATECILCKON PabOTHI.

BJIAJICTh:
[IporpamMmHBIME cpefiIcTBaMU pa3pabOTKH BBIYUCIUTEIHHBIX AITOPUTMOB U MPOrPaMM, CIOCOO0aMU HX
OTNAJKHA, TECTUPOBAHUS M IPAKTUUYECKOM MPOBEPKU COOTBETCTBUSA PEAJIU30BAHHOIO AJFOPUTMA
TEOPETUYECKHUM OIICHKAM.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.




No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 ITorpemuoctr BeuMCIHEHHHA. YUncieHHOE 4 4 5
nuQQepeHIrpoBaHue.
3amaya wuHTepnoisaiuu. OcTaToyHBINA
2 wieH uHTepnomsnuu. I[lonnHomuanbHas 4 4 10
HUHTEPIOIIALIMSL.
3 WnTepnomnsinus mo YeObIIEBCKUM y3I1aM. 4 4 10
CrnaitH-uHTEepIOTAIHUS.
4 UncneHHOe MHTETPUPOBAHUE. 2 2 10
Hopmbl.  OGycnoBnenHocts  CJIAV.
5 [Ipsmete, HTEparyiOHHbIE u 6 6 10
BapHaIoHHble MeTo/bl perenust CJIAY.
6 [Tpubnuxenue QyHKIUI. 2 2 10
7 Henuueiinbie anreOpanyeckue 2 2 10
YPaBHEHUS U CUCTEMBI.
UucnenHoe perieHue OoLY.
Anmnpoxcumanus, YCTOWYMBOCTb,
8 6 6 10
cxomumocThb. 3amada Kommu. Kpaepbie
3aJa4H.
Hroro yacos 30 30 75
Iloaroroska k sKk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemecrtp: 4 (Becennuit)

1. [orpemraocTy BhaucieHuit. YucnenHnoe nudepeHImpoBanue.

OcHoBHBIe Kiacchl 3afad. Kiaccudukaums norpemHocted. Mammunnas apudmeruka. [Ipumeps
IIPUKJIAJHBIX 3ajiad, pelaeMbIX YMCIECHHBIMU METOIaMHU.

2. 3agaga uaTepnoasauu. OCTaToOYHBIN WieH HHTeproaauru. [loTnHOMuaIbHas HHTEPIIONSAIIHS.

CymecTBOBaHHE M €QMHCTBEHHOCTh  anreOpamyecKoro
WuTepnionsuuonHsiii monuHoM B ¢opme Jlarpanxka. Pa3nenennbsie pasHocTd. MHTEpHONSIIIMOHHBIH

nonuHoM B (popme HprotoHa.

HUHTCPIOJIINUOHHOTO

3. Unarepnomnsuus no YedpimeckuM y3nam. CritaiiH-UHTEPIOISIHSL.

IIOJINHOMA.

Ocraro4Hblil 4jeH HHTepnossiuuu. BwiOop y3moB uHTEepnossauuud. MHoro-wieHsl YeObiiesa.
CXxoaMMOCTh MHTEPIOSIIMOHHOTO Tnporecca. OOyClOBICHHOCTh 3a/1a4ull MHTEPIOJIALNH, KOHCTAaHTA
JleGera. KycouHo-mmonmMHOMHANIbHAS ~HMHTEPHIOJSILMS HAa [pUMEpe KyOMUYECKOro CIuiaiHa.
[IpuMeHeHUsI HHTEPIOJSILMY € peryisipu3anueil A perpeccuy 3allyMIEHHBIX JaHHbBIX.

4. UncneHHOe UHTETPUPOBAHHE.

Ksanparypusie ¢popmynsl Hetorora—Koreca u orerka ux norpemHocTeit. KBaaparypasie ¢hopmyms
laycca. MeToabl BeIYUCIIECHHUSI HECOOCTBEHHBIX MHTErPaioB. MeToJbl BBIYMCICHUS MHOTOMEPHBIX
HUHTETpaioB, MeToasl MonTe-Kapio.



5. Hopmel. O6ycnoenernocts CJIAY. TlpsiMbie, uTepaiioHHbIE W BApUAIIMOHHBIE METOBI PEIICHUS
CJIAY.

P-HOpMBI BEKTOPOB, HOpPMBl MAaTpHI], OIEPATOPHbIE HOPMbI Marpull. M30-MeTpuuHblE MaTpULIbL.
Pasnoxenne Illypa. HopmanbHble MaTpuIbl, 3HA-KOONPEAEIEHHBIE MATPHUIBI, CHHIYISIPHOE
paznoxenue (SVD).

[Ipumepsr npumenennss SVD: nareHTHBIM ceMaHTUYECKMH aHalIN3 JAHHBIX; CXKaTHE JBYMEPHBIX
MacCHBOB.

[onsTHst 0OYCIIOBICHHOCTH MATPHIIBI U JIMHEHHON cucTeMbl. Panpr Heiimana, cxonsmmecs MaTpHIlbl.
HuaronanpHoe mnpeobnaganue, kpyru lepmropuna. LU-pasnoxenue, meron Ilaycca, BbeiOOp
Bexyuiero anemenTa. Mertozn Xomnerkoro. QR-pasnoxxeHre, METO HaMMEHBIINX KBaIpaToB.

[Ipumep mpumenenuss QR pasznoxenus nns pemeHus: 3agadn perpeccud. Meron Puuapacona,
4eObIMEBCKUI HAOOP MapaMeTpoB penakcanu. Me-toabl Skoou, 3eiinens. MeTojpl, OCHOBaHHBIC Ha
MUHUMH3AIAN KBaAPATHYHOTO QPyHKIMOHANIA.

6. Ilpubmmkxenne QyHKIMHN.

[Mpubnuxenne ¢ynknuii B L2 HOpMe, opTOroHaibHbIE MHOTOWICHBI. [Ipubimwkenne GyHKIWN B
C-HopMe, ycroBHE anbTepHaHca, airoputMm Pemesa. MHoroMmepHas WHTEpHOJSLMA, PagdalibHBIC
0azucHble QyHKIMU. [I[puMephl HeMMHEHHBIX alPOKCUMAIUH, UCKYCCTBEHHBIE HEHPOHHBIE CETH.

7. Henuueiinble anreOpandeckne ypaBHEHHS U CHCTEMBI.

Jlokanmzanms kopHel. [lpuHIMD CxUMarOmUX OTOOpakeHWH. MeTon TPOCTBHIX HTEpaluil.
JlocTarouHoe yCIIOBHE CXOAMMOCTH METOAa MpoCThIX Hrepauui. Mertox Herorona. Teopema o
KBaJpaTuyHOM cxoguMoctu Merona HerotoHa. Merton cexymux. Ilpumep npuknagHod 3amaqu:
BBIYHCIIEHUE PABHOBECHOTO COCTaBA CMECH XMMHYECKUX KOMIIOHEHTOB.

8. Uucnennoe pemenue OJlY. Anmpoxcumanwus, yCTOHYHBOCTh, CXOAUMOCTh. 3amada Komw.
Kpaesrie 3a1aun.

[TonsTHS anmpoKCUMAIMK, CXOAUMOCTH, YCTOWIMBOCTH Ha IpUMepe 3a-Aaqu s auHeiHoro O/1Y.
OcHoOBHasi TeopeMa TEOPHHM Pa3HOCTHBIX cxeM. Cxema 2-To mopsaka Aisi KpaeBOM 3afadd JUIs
ypaBHeHus1 2-ro nopsuka. [Ipumeps! meronos peumienus 3agaud Komm: meronsl Pynre-KyTrsl,
MHO-TOIIIArOBBIE METO/IbI, YCIOBUS MOPSIKA.

5. Onucanne MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0MMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsl, OCHAIEHHAs TIEPCOHAIBHBIMU KOMITBIOTEPaMH, MYITbTHMEINANPOECKTOPOM U
9KpPaHOM.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. BBegeHnue B BRIYMCIUTENbHYIO MareMaTuky [ Tekcer] : yued. mocobue ass By3oB / B. C. Psabenbkuit
.— 3-e u3a., ucnp. u gon. — M. : ®uzmariut, 2008 .— 288 c.

2. 12 nekuuii IO BEIYUCIUTEILHONW MareMaTrke : BBOAHBIN Kype [Tekcr] : y4ue0. mocobue st By30B / B.
. KocapeB .— 3-e uzn., uctp. u gon. — M. : @uszmarknura, 2013 — 240 c.

JomnonHutensHas auTeparypa

1. Mapuyk I". MeTtoas! BerurcnuTenbHON MareMaTiku. — M.: Hayka, 1989. — 608 c.
2. Camapckuit A.A., I'ynun A.B. Yucnennsie metoasl. — M.: Hayka, 1989.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)



http://mipt.ru/education/chair/computational_mathematics/study/materials/compmath/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Kommunsarops! u cpenst pazpadorku C++, JAVA, PYTHON
9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arouuil Kypc JOJKEH C OTHOW CTOPOHBI, OBJIAZETh OOLIMM MOHSATHIHBIM aIllapaToM, a C
Jpyroil CTOPOHBI, 1OJDKEH HAYUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUSI HA IIPAKTHKE.

YcnemHOe 0CBOCHHE Kypca TpeOyeT HapsKEHHONW caMOCTOSATEILHOM padoThI CTy/ileHTa. B mporpamme
Kypca OTBEICHO MHHHMAaJbHO HEOOXoAUMOe BpeMsi Uit paldOThl CTyJeHTa Hal TEMO.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

- UTCHUC U KOHCIICKTUPOBAHUC peKOMeHI[OBaHHOfI JINTCPATypBhbI,

- TpopaboTKy ydeOHOro Marepuana (IO KOHCIIEKTaM JIeKIMi, Yy4eOHOW W Hay4dHOU JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYCHHBIX JUISI CAMOCTOATEIFHOTO — M3YYCHHUS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

- pelleHue 3ajiad, MpeajaraeéMbIX CTyJeHTaM Ha MPaKTHYECKUX 3aHATUSAX U B KaUeCTBE KypCOBOTO
3aJaHus,

- IOATOTOBKY K HNPAKTUYCCKUM 3aHATUAM U 3a4CTaM.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSTENBHON paboOTOM CTyJAeHTa OCYIIECTBISIETCS B (opme
WHIUBUYAJIbHBIX KOHCYIBTALIHH.

Iloka3zaresnem BiaaeHUsI MaTEpUAIIOM CIIY>KUT YMEHME pellarh 3a1a4H.
BaxHo 10OUTHCS MOHMMAHUS U3y4aeMOoro MaTepuaia, a He MEXaHHYECKOTO ero 3allOMUHAHHUS.

ITpu 3aTpynHeHUHM M3ydeHHs OTAEIBHBIX TEM, BOIPOCOB, CIEAyeT 0OpalaThCs 3a KOHCYIBTALMSAMU K
JIEKTOPY WJIU IPENOJIaBaTeI0, BEAYIEMY NMPAKTUIECKHUE 3aHATHS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: YnpapneHue HHHOBALMSIMU B OM3HECE
Ou3Tex-1mkona Ou3Heca BHICOKMX TEXHOIOTUN
Kadeapa BEIYUCIUTEIBHON (PU3UKU

Kypc: 2

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 4 (BeceHnui) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3zpaGoTunk: C.C. CumaxoB, kaHJ[. pu3.-MarT. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIISTh
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OPOPMIICHHS HAYYHBIX
MyONMKAUi U HAyYHO-TEXHUYECKOH NTOKYMEHTAlUH, B TOM
YHUCIe C MCHONB30BAaHWEM NPUKIAJHOTO IPOrPaMMHOTIO
o0ecrnieyeHus

OIIK-3.2 Brnazeet Ha MPaKTHKE METOIOJIOTUEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

OIIK-3.3 Bnaneer MeTofaMu BU3yalbHOTO U rpadUyecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

2. Iloka3arei OLleHUBAHUS KOMIIEeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «BrraucnurenbHas MaTeMaTHKAY O6y‘IaIOH.IPII>iCSI JOJIKCH:

3HAThb:

OOnacTb MNPUMCHCHUSA, TCOPCTUICCKUC OCHOBBI, OCHOBHBIC ITPUHIIUIILI, 0COOEHHOCTHU U COBPCMCHHBIC
TCHACHIU PAa3BUTUA METOA0B BBIYUCIIUTEIHON MaTEeMaTUKH.

yMeThb:

[IprMeHsAT, METOABl YUCIEHHOTO aHaiu3a JUIsl TPUOIIKEHHOTO pelleHHs 3aj1ad B 00iacTé cBOei

Hay4YHO-UCCIIeIOBATCILCKON PabOTHI.
BJIaJeTh:

[TporpaMMHBIMU cpeaCcTBaMH pa3paOOTKH BBIYHCIUTENIBHBIX alTOPUTMOB M IPOTPaMM, CIIOCOOaMH UX
OTNIAJKW, TECTHPOBaHWS M IPAKTUYECKOM ITPOBEPKH COOTBETCTBUS PEAJN30BAHHOIO aJIrOpUTMa

TCOPCTUUICCKUM OLICHKAaM.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylIeMy KOHTPOJII0

C 1enplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.




3. IlepeyeHb THNOBBIX KOHTPOJIBHBIX 33JaHUH, HCIOJb3yeMbIX ISl OLEHKH 3HAHUIA,
YMeHH i, HABBIKOB

[IpomexxyrouHas aTTecTanus 10 AUCLHUIUIMHE «BBIYMCIUTEIbHAS MAaTEMATUKA» OCYLIECTBIIAETCS
B ¢opme auddepeHuupoBanHoro 3avera. JuddgepeHuHpoBaHHBIH 3a4eT TPOBOIAUTCS B
MUCbMEHHOU U YCTHOU (opme.

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB:

1. Yucnennoe maddepeHunpoBanue. IIpocrenimue bopMyIbI YUCIEHHOTO

maddepenumpoBanus. MeTon HeEONpeneNeHHbIX KOd(pGHUIMEHTOB s BbBOAa (popmyn

yucieHHoro  audgepenuupoanus. Ilopsnox  anmpokcumanuu — GopMysl  UHCIEHHOIO

midpdepenurpoBanus. ONTUMaNIbHBIN 1Al CETKU YUCIEHHOTO nuddepeHInpoBaHusl.

2. TlocraHoBKa 3a1a4u HHTEpHOIAINA. [loMHOMUABEHAS HHTEPIIONSINS, €€ CyIIECTBOBAaHUE U

€AMHCTBEHHOCTh. THTEpHOMAIMOHHBIN oauHOM B hopme Jlarpamka.

3. TlocraHoBKa 3a1a4u HHTEPHOJSAINH. Pa3neneHnbpie pa3HOCTH. HTEPIOIAIMOHHBINA TTOJTMHOM

B (popme HproTOHA.

4. CxoauMOoCTh HHTEPHOJIAIMOHHOTO Tipotiecca. [Ipumepst bepuinreiina u Pyrre.

5. OOyCIIOBJIICHHOCTD 33/1a4i WHTEPIOJISIINKA U KOHCcTaHTa Jlebera.

6. Teopema 00 OCTaTOYHOM HYJICHE WHTEPIOJSIMOHHOTO IOJMHOMA (C JOKa3aTeIbCTBOM).

OrneHKa 0CTaTOYHOTO 4jIeHa HA PABHOMEPHOM CETKE.

7. Ilonunomsl YebbimieBa, ux cpoiicta. [Ipumenenue nonrHomoB YeObinieBa npy NOCTPOESHUU

y3J10B MHTEPHOJISAIIH.

8. TlonsaTtue crutaiiH-uHTEpHONSIMH. [Tpotienypa mocTpoeHust KyOM4ecKoro CIuiaifHa moka3aTess
TJIAJKOCTH JIBA.

9. Yucnennoe wunHrerpupoBanue. KaapaTypHbele (opMysbl NpsIMOYrOJbHUKOB, Tpamenuid u

Cumrncona. OLIEHKH TTOTPENTHOCTA KBAPATHBIX (HOPMYIT.

10. Hopma wmatpunbl. Yuciao o0OYCIOBJIEHHOCTH MAaTpHIlbl. Teopema 00 OTHOCHTEIHHOU

MOTPEUTHOCTH PELICHNUS CUCTEMBI JIMHEHHBIX aIreOpanyeckux ypaBHEHUH (C JOKa3aTelnbCTBOM).

11. IIpsiMble METOABI PELICHUs CUCTEM JIMHEHHBIX alreOpandyecKux ypaBHEHUMN: TOCTOMHCTBA U

HeznocTtatku. Merop ['aycca pemieHus cucTeM JIMHEHHBIX anreOpandyeckux ypaBHEHUH U ero

cBs3b ¢ LU-pasznoxenneM matpuibl. Bei6op Beaylero sinemMeHra.

12, UrepanyoHHBIE METOJBl pPEIIEHHS CUCTEM JIMHEHHBIX alreOpauyeckux YpaBHEHUI:

JOCTOMHCTBAa M HEAOCTaTKU. JlocTaTouHoe ycioBHE (C J10Ka3aTeNbCTBOM) M Kputepuil (0e3

JI0Ka3aTeNbCTBA) CXOAUMOCTH METO/Ia IPOCTHIX UTEPALUH.

13. Meroa flkoOu pelieHus CUCTEM JIMHEHHBIX ajireOpauyecKuX ypaBHEHMH: MaTpU4Has U

IIOKOMIIOHEHTHast (pOpPMYJIMpPOBKA, IOCTAaTOYHOE YCIOBUE M KpUTEpUH cxXoaumocTH (oba c

JI0Ka3aTelbCTBOM), TEOMETpHUUYECKasi HHTEpIpeTalys MeToa Ui CUCTEMBI 2 Ha 2.

14. Mertoa 3eiiiens pelieHUs CHCTEM JIMHEHHBIX aireOpauyecKuX ypaBHEHMH: MaTpU4Has U

IIOKOMIIOHEHTHast (POPMYJIMPOBKA, JOCTATOUYHOE YCIOBHE U KpUTepuil cxoaumocTH (06a ¢

JI0Ka3aTelbCTBOM), TEOMETpHUUYECKasi HHTEpIpeTalys MeToa Ui CUCTEMBI 2 Ha 2.

15. Teopema 00 KBMBaJIEHTHOCTH 3a/laid MUHHUMM3ALUU KBAJPATUUHONW (PYHKLIHU U pELICHUs

CHCTEMBl JIMHEHHBIX aireOpanyeckux ypaBHEHHH (C JOKa3aTeIbCTBOM). MeETobl pelieHus

CHCTEM JIMHEHHBIX alreOpandyeckux YpaBHEHHH, OCHOBaHHblE HAa MHUHUMH3AIMU (YHKLIUU —

METO/I HAUCKOPEHIIETO CITyCKa M METOJ MMHUMAJIbHBIX HEBSI30K.

16. IlepeompeneneHHble CHCTEMbl JHMHEHHBIX  anreOpandeckux ypaBHeHUH. 3ajaun,

IIPUBOSLINE K IEPEONPENCIIEHHBIM cucTeMaM. MeToJ HauMEHBIIMX KBaJApaTOB pEIIECHUs

NepeonpeIeTICHHBIX CUCTEM JIMHEWHBIX alreOpanuecKux ypaBHEHUI.

17. Pemenue HeNMHEHHBIX anreOpandyeckuX YpaBHEHMH METOJaMHU MPOCTHIX HUTEpaluid |

penakcanuu. Kputepuii cXoquMMOCTH MPOCTHIX UTepalnuii (¢ goka3zaTenbcTBoM). ['padudeckas

MHTEPIIPETALMS METO/1a TPOCTHIX UTEPALUIL.

18. Merox HpioTOHAa pemieHUs] HENIMHEHHBIX anreOpandyecKux ypaBHEHHH UM CHCTEM.

I'paduueckast uHTEpIIpETALUS.



19. Yucnennoe pemenue 3amaun Komm ams 0ObIKHOBEHHBIX AH(QepeHIInanbHbIX YpaBHEHUH
nepBoro nopsaka. IloHsATHE CXOAMMOCTH pPa3HOCTHOM CXEMbl Ha IIpUMEpE IPOCTEUIIEro
JIMHEIHOTO ypaBHEHUS U SIBHOM cXeMbl Diiiepa.

20. Yucnennoe pemenue 3anaun Komm s 0OBIKHOBEHHBIX TU(QepeHIINAIbHBIX ypaBHEHUN
[IEPBOro TMOpsiKAa. AHaAIU3 CXOAUMOCTU IO OINPEAENEHUIO0 IS CXEMbl C LEHTPaJIbHOMU
Pa3HOCTBIO.

21. Ywucnennoe peuienue 3anaun Komm s 0OBIKHOBEHHBIX IU(GEpeHINATbHBIX yPaBHEHUH
nepBoro nopsaka. [Ipumep anmpokCUMUPYIOIIEH, HO HEYCTOMYUBOM CXEMBI.

22. TloHsATHE CXOAWMOCTH, ANIPOKCUMAIMH W YCTOMYMBOCTH PA3HOCTHBIX cxeM. OCHOBHas
TE€OpEMa BbIYUCIUTEIbHON MaTeMaTHKH (C I0Ka3aTeIbCTBOM ).

[IpuMepsl KOHTPOIBHBIX 33 TaHUN:
1 Jlnsg annpokcUMaIiuK epBOM MPOU3BOIHOM B y37e X pyHKuuH f , 3a1aHHOM B y37ax X ,
X+h, X+2h, ucrmomp3yercs TaHreHC yriia HAKJIOHA MPSIMOM, IPOBEICHHON METOIOM

HAMMEHBIINX KBaApaToB yepe3 y3ubl ( X, fo ) , (x+h, fi) u (x+2h, ;) (cm. Puc. 1).
Jo_®
® /2

fie
: L

x x+h x+2h
Puc. 1

|
|
|
|
|
|
|
1

Beimucate mosyduBInyrocs (GOpMyITy YHCICHHOTO IU(PQPEpEeHIIMPOBaHUS W OMPEICIUTL €¢
MOPSJIOK ~ almpoKCHManuu. Bemmucare  ¢GopMyny ducieHHOTo auddepeHIUpoBaHUsS s
HAaXO0XJCHUS TICPBOM TMPOW3BOJHOM B y3JIe X MaKCUMAJIbHO BO3MOJXKHOTO IOPSIKA
amnmpoOKCHMAIIMK Ha paccCMaTpUBaeMOM Habope y3JI0B.

2. Tabnwunas ¢GyHKIMS 3aJiaHa B y3JIaX ¢ aOCOJIOTHOM MOTPEIIHOCTBIO, HE MPEBOCXOIAIICH
1072

X 0| =np 73
cos(x) | 1| f3/2 | Y2

OI_IeHI/ITB, C KaKOl TOYHOCThIO MOKHO BOCCTAHOBHUTH 3HAYCHHUE B TOUKE Xx=7 72'/24 , UCIIOJIb3Y:

KBaJIPaTUYH YO HHTEPIIOJISIUIO?
3 IlokasaTh cHpaBe/UIMBOCTh HepaBeHCTBA MaTpuuHbix HopM ||A|F <|A|-[|A]l.
3 1 2

VYkazanue: cHayana J0Ka3aTh, YTO MOJYJb JIOOOr0 COOCTBEHHOTO 3HAYEHHUs MAaTpPHUIbI HE
OoJIbIIIe JIF0OO0M €€ HOPMBI.
4. Jlana Tabnuna 3Ha4YeHU HEU3BECTHON PYHKIIUU:

X 1 2 3
y 1 6 4

CocTaBuTh JUHEHHYIO CHCTEMY ISl HaXOJIEHUS KOA(PQPUIIMEHTOB alMpoKCUMalud (QYHKIUU
npsAMOM Y = C2X + C1 METOJIOM HauMEHbIIUX KBajparoB. CaenaTe OAHY UTEpAIMI0 METoAa
HAUCKOPEHIIIEro Cciycka Jyis €€ PEelIeHUs, B3SB 32 HaualbHOE MPUOIHNKEHUE BEKTOP X0 = [1 1]T.
Boruucnenust mpoBoAUTh 0 2-TO 3HAKa MOCIIE 3aMsTON BKIIOYUTEIBHO.

5 Ilycts maTpuna B umeer Buna:

[a p 0]
B=\8 a p|
0 f «a



Haiitu Bce a u [, mpu KOTOPBIX METOJ IIPOCTOM UTEPALIUUA X< =Bxk + ¢ JJIST PENIEHUS CUCTEMBI
b

JUHEWHBIX areOpandecKuX ypaBHCHHM CXOJUTCS C IPOM3BOJIBHOIO HAYAILHOTO MPUOINKCHHUS.
6. Jloka3aTh, 4TO MeTOJ POcToii urepanun X1 = p(x¥) s pernenus ypaBHenus x = ¢(X)
CXOAMTCS MPH JIFOOOM HAYaTHHOM MPUOIIMIKESHIH

— (X)) = asin®x+ Bcos’ X+ y,rae |a— P < 1;
— p(x)=ae ™ +c, rmeb>0, 2a%b<e.
7. Jlns uncnenHoro peulenus 3agaun Komm

du
__ =au, a=const,

LL‘f'ﬁb) ~u, x e[0:1],

HCIIOJIB3YCTCA clcayroniasa pasHOCTHAA CXEMa:

1
Uy — unziau —_au

h 2 "2 ™
OnpenennTh NOPSAIOK allIPOKCUMAIMU JaHHOU cxeMbl. CUUTaTh, 4TO U, ©3BECTHO TOYHO, U Ha

MOPSIIOK anMpOKCUMAIIK HE BIUSET
4. Kpurepnu oueHMBaHUs

Omnenka «otimmuno (10)» BeICTaBisieTCss 0OydarMIeMycs, €CJIM OH MPaBUILHO OTBETWJ Ha JIBa
Bompoca (OJMH BBITSATUBAETCA B KadyecTBe Owusera, BTOPOW 3a/laeTcsi IO YCMOTPEHUIO
MPEnoAaBaTesl) U PEIIIT 7 3aaHH;

Onenka «oTau4dHO (9)» BBICTaBIIsIETCS 00YYaIOIIEMYCsl, €CJIM OH IMPAaBHJILHO OTBETHI HAa OJIMH U3
JBYX BOMNpPOCOB (OJMH BBITATHBAETCS B KauecTBe Ouiera, BTOPOM 3aJaercs MO0 YCMOTPEHUIO
MPENOAaBaTENs) U PEIIIT 7 3aaHHM;

Onenka «oTiau4dHO (8)» BBICTaBISIETCS 00YYarOIIEMYCsl, €CJIM OH IMPaBHJIbHO OTBETUI HAa OJIMH U3
JIBYX BOIPOCOB (OJMH BBITATHBACTCS B KadecTBe OWJIeTa, BTOPOM 3aJaeTcsl MO YCMOTPEHHIO
MpEnoAaBaTesl) U eI 6 3aTaHHi;

Onenka «xopomo (7)» BbICTaBIsieTCS 0OydaroleMycs, €ClId OH MPaBUIBHO OTBETWJ Ha JBa
Bompoca (OJWH BBITATUBACTCS B KadecTBE OwWiera, BTOPOM 3aJaeTcs IO YCMOTPEHHUIO
MpeToIaBaTelisl) U pemni 5 3aJaHuil (MM B clydae pelieHus 6 3aJaHuii OTBETHJI Ha OJWH
BOIIPOC);

Onenka «xopomo (6)» BbICTaBiIAeTCs O0y4aroleMycsi, €CId OH IMpPaBUIbHO OTBETHUJ Ha JBa
Bompoca (OJUH BBITATHBAETCS B KauecTBe Owuiera, BTOPOM 3afaercss IO YCMOTPEHMIO
npernojaBatelis) U pemna 4 3aaaHus (WIKM B cilyyae pelieHust 5 3aJaHuil OTBETW Ha OJIUH
BOIIPOC);

OHCHKa «Xopomio (5)» BBICTABJIACTCA 06yqa}01ueMyc51, €CJIM OH MPAaBUJIbHO OTBETUII HA OANH U3
ABYX BOIIPOCOB (OI[I/IH BBITATUBACTCA B KAUCCTBC 6I/IHCTa, BTOpOfI 3a4acTCs MO0 YCMOTPCHUIO
npeno;[aBaTeJm) " pelInia 4 3aJaHuAd,

OLICHKE[ «YHAOBJICTBOPHUTCIIBHO (4)» BBICTABJIACTCA 06yqa101ueMyc51, €CJIM OH IPaBHJIBHO OTBCTHUJI
Ha IBa BOIIpOCa (O,Z[I/IH BBITATMBACTCsA B Ka4CCTBEC 6I/IJ'ICTa, BTOpOfI 3a4acTCd MO0 YCMOTPCHUIO
HpeHO,[[aBaTCJ'Iﬂ) " pelnia 3 3aaHusd;



OreHka «yIOBIETBOPUTEIHHO (3)» BBHICTABISAETCS 00YUaAIOIIEMYCsI, €CJIH OH MPABUIBLHO OTBETHII
Ha JIBa BONpoca (OJMH BBITATHBAETCS B KauecTBE OmiieTa, BTOPOW 33/JaeTCs MO YCMOTPEHHIO
IIpenojaBaTelisd) U pelna 2 3anaHus (WM B cilydae pelieHus 3 3aJaHuil OTBETWUJ HA OJUH
BOIIPOC);

OneHka «HEYIOBICTBOPUTEIHHO (2)» BBICTABIIICTCS 00y4YaIoOnIeMycs, €CJIM OH penrwi | 3a1anue;

OneHka «HeyaoBIeTBOpHUTENbHO (1)» BBICTaBIseTCS OOydYaloIIeMycCsl, €CIM OH HE peIIil HH
OJIHOTO 3aJJaHHUs.

5. Meroauyeckue MaTepuaJbl, onpeae/siionye Npoueaypbl OeHMBaHUs 3HAHU I, yMEeHUI,
HABBIKOB M (MJIH) ONBITA 1eATEJbHOCTH

[Ipu nmpoBeneHnn nudepeHunpOBaHHOTO 3a4yeTa 00ydaromeMycsl mpenocTaBisercs 45 MUHYT
Ha noJArotoBKy. Omnpoc oOydaronierocss He JOJDKEH MPEBBIIAaTh IBYX aCTPOHOMHMUYECKHUX YacoB.
Bo Bpems MOAroToBKM K OTBETY Ha BOINPOC OOydaroluecss MOTYT IO0JIb30BAThCA CIPaBOYHOM
JINTEPATYPOH.

Bpemst npoBeneHuss MMCbMEHHON KOHTPOJIBHOM COCTaBIISIET 2 aKaJeMHUYECKHX 4daca. Bo Bpems
MIPOBEJICHUS] MUCbMEHHON KOHTPOJBHOW OOy4aroniyecs: MOTYT IMOJIb30BAThCS BBIUMCIUTEIbHON
TEXHUKOU.



