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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.05 VInTerpypoBaHHbIe CUCTEMbI jleTaTe/IbHBIX annaparoB
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa O6 BBICIIIAA MATEMATUKA
BenkoBa AHacracusi JIeoHUI0BHa, K.¢.-M.H., IOL[eHT

Kacdenpa O6 BbICIIIAA MATEMATUKA
UYepnycs [1asen [1aBnosuy, K.T.H., JOLIEHT

ITporpamma paccMoTpeHa
Ha 3aceZlaHny Kadepel-pa3paboTumnka
paboueti nporpamMmel 06 BBICIIIASI MATEMATUKA

3apenyroruii Kadeapoit Bunavk I1.M., A.T.H., JO1I.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

N9 CUCTEM YITPAB/IEHUSA 1 KOMIIBFOTEPHBIX TEXHOJIOT I

3aBegytoimii Kadenpoii Marsees C.A., K.T.H., JOL.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BAPVAIIMOHHOE NCUYNC/IEHUE

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIlK-1 — cnocobeH TIpUMEHSTb eCTeCTBEHHOHAyuHble U OOIeMH)XKeHepHble 3HaHWs, MEeTOAbI
MaTeMaTH4yeCKoro aHaju3a M MOJe/IMPOBaHuUsl, TeOPeTUUeCKOTO M KCIepUMeHTabHOTO WCC/Ieq0BaHUs [/t
pelleHNs] MH)XeHePHBIX 3a/iau IpodeCCUOHaIBHOU eI TelTbHOCTH

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUS:

1. oCHOBHBIE 3a/jau¥l BapUAL[MOHHOTO UCUUC/IEHHUS;

2. OCHOBHBIE METO/IbI PEIIIeHUs 3a/1au;

YMeHUSs1:

1. crnocobHOCTh K KPUTHUECKOMY aHa/lW3y W OlleHKe TIOCTaB/eHHBIX 3a/lau, FeHEePUPOBAHUIO HOBBIX
W/Jiell Ipy pelleHuy;

2. TIPAaBWILHO OTNpEAeSTh MOZEeNb TPUMEHSIeMON K/IaCCMUeCKOW 3a/laud B 3aBUCUMOCTH  OT
(hopMY/IMPOBKU UCXOHOM 3a/jauw;

3. KpUTUUECKH aHaTU3UPOBATh MapaMeTpPhl IOCTPOEHHBIX MOZIE/IEN U UX Pe3y/IbTaThl;

4. criocoOHOCTh IMJIAHWPOBaTh M peIlaTh 3ajlaud COOCTBEHHOrO MPOQeCCHOHATBHOIO U JIMUHOCTHOTO
Pa3sBUTHSI; NCC/Ie0BaTeIbCKHUe 1 MIPaKTUUeCKUe 3a/laui, B TOM UKC/Ie B MEX/IUCLIMILIMHAPHBIX 00/1aCTsIX;

HABbIKU:

1. IpOEKTUPOBATh M OCYIIECTBJIAThH KOMIUIEKCHBIE HCC/IeIOBAaHKSI Ha OCHOBE 1I€JIOCTHOTO CHCTEMHOTO
HAy4HOTO TIO/IX0Aa;

2. pa3pabOTKX HOBBIX METOZOB WCC/IENOBAaHMS M WX IPUMEHEHHWs B CaMOCTOSITEIbHOW Hay4HO-
HCC/IeI0BaTeIbCKOM JeSITe/TbHOCTH B 00/1aCTH NpodeCcCHOHATBHOM 1esTe/IbHOCTH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

IOuciunmmaa BAPUAITUOHHOE UICUUC/TIEHUE siBnisieTCs AUCIUTIIMHON 00513aTe/IbHOM YacTH
6/10ka 1 mporpamMMbI TIOATOTOBKY 110 HarpasieHuto 24.05.05 HmezpuposaHHble cucmeMbl 1emamesbHbIX
annapamos.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, TEOPETUYECKASA MEXAHUKA, COITPOTUB/IEHUE MATEPUAJIOB.

CopepXaHvie  AWCLAIUIMHBI  SIBISSeTCS  OCHOBOM  Ayis  ocBoeHus auciurimd:  METO/BI
onrTmmMmmsAIIMY, MOJE/IMPOBAHUE ¢ OLEHKA DJ®®EKTUBHOCTU CHUCTEM
YIIPAB/IEHUA  JIA, HAYYHO-UCCJ/IEJOBATE/IBCKASI  PABOTA, OIITUMAJIBHOE
ITPOEKTUPOBAHVE, OIITUMAJIBHOE YIIPAB/IEHUE, OCHOBbI HABEJEHWA PAKET U
CIIEIIMAJIBHBIX JIETATEJIBHBIX AIIITIAPATOB, COBPEMEHHASA TEOPUSA YIIPAB/IEHUA,
YITPAB/IEHUE BECIIN/IOTHBIMMU JIETATE/IbHBIMU ATITIAPATAMMU.

[TpeaBapuTe/bHBIE KOMITETEHIH, COPMUPOBaHHbBIE ¥ 00yUArOIerocs 0 Hayaia W3y4YeHus IUCIUTTHHBL:
¢ OIIK-1 — croco6eH NMpUMeHSITh eCTeCTBeHHOHAyUYHbIe U O0IenH)KeHepPHbIe 3HAHWSI, METO/[bI

MaTeMaTU4YeCKOI'o aHa/IM3d U MOZIe/IMPOBAHNA, TeOPeTHYeCKOT'0 U SKCIIepUMEHTA/IbHOI'0 NUCC/ieJOBaHUA
AJI DeLIeHNs MHXXE€HEPHbBIX 3a4a4 HpO(i)ECCHOHaHLHOﬁ AedATe/IbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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OIIK-1

Paspen 1. ITpocretimas 3aa4ya K/J1acCCHYeCKOro BapHaljHOHHOr0 HCUHC/IeHUs.
3 6 TTpocreidiias 3a/aua K/1aCCMYeCKOro BapUaLMOHHOT0 cuncieHus Heobxogumoe ycnore 22 4 2 2 18
9KCTpPeMyMa B MPOCTelliieil 3a/jaue K1aCCHYeCKOro BApUALIMOHHOTO HCUMC/IEHHUST.

]
o

Paspen 2. [locrarouHble yca0Bus €1a60ro MUHHUMYMa B NpOCTeiiilieii 3agaue.
3 6 JloctaTouHble yC/I0BUst €71ab0ro MUHHMYMa B IIPOCTelIileit 3aaue K/1acCu4eckoro 17 5 3 2 12 20
BapHaL[IOHHOTO HUcuKcreHnst YcoBre Jlexxanzapa YcoBue SIko6u.

Pa3pen 3. ®ynkuus Beiiepmrrpacca. Heo6 YC/I0BHE CH/IBHOT0 MHHHMYMa B

npocTeiinieii 3ajjaye K/1acCHYECKOro BapHallHOHHOT0 Hcuncienns. Heobxogumoe yciopue
3 6 CH/IBHOTO MUHMMYMa B MpoCTeiillel 3a/jaue KJ1aCCUYeCKOro BapUaLMOHHOTO UCUMC/IEHUST 23 7 3 4 16 20
Oynkuus Beliepiurpacca. Cesisb ycnoBuii Befiepiurpacca u JIexxaHzpa [loctaTtouHble yC/I0BUsS
MHUHUMyMa (QyHKLIMOHAA.

Pa3spen 4. IlepBas u BTOpasi Bapuanuu QyHKIHOHA/IA. YpaBHeHHe Jiiiepa-Jlarpamka.
3 6 ITepBasi 1 Bropast BapraLiiy (pyHKL{OHaMa. YpaBHeHHe Diinepa-Jlarparka Ycinosue SIkobu o 9 4 2 2 5 20
BO3MO)KHOCTH IOCTPOEHMsI ITOIs IKCTpemaseii.

Paspen 5. [IpuHOUN HaMMeHbIIero AeHCTBHs. YpaBHeHHs JIarpamka /isi FoJICHOMHOM
CHCTeMBI C CTeneHsAMH cBoOoAbI. TTpocTelilas BeKTOPHast 3a/ila4a K/1aCCUYECKOTO

3 6 BapUaLJMOHHOr0 McuKc/ieHus [IPUHLMI HaUMeHblIero AeicTBus EcTecTBeHHbIe rPaHUUHBIE 24 9 5 4 15 10
ycioBus Aj1s pocTeiiiero ¢yHKLUMOHaMa YpaBHeHue Jitnepa—Ilyaccona 3azaua Bosbija
M3onepumeTpuueckas 3ajaya.

Paspen 6. 3agaua JIarpamka ¢ roJIOHOMHBIMH CBSI3AIMH. 3a7ia4a Jlarpamka ¢ TOJIOHOMHBIMU
3 6 . 13 5 2 3 8 10
cBA39MH 3afiaua JlarpaHka B TIOHTPSATMHCKOH opme.
Bcero 3a 6 cemecTp 108 34 17 17 74 100
Bcero no gucuuninHe 108 34 17 17 74 100

3.2. AyANTOPHBIA MPAKTHKYM

Oo0neMm,
Ne Homep u HaiMeHOBaHHe pa3jesa
TeMa NpaKkTHYeCKOro 3aHATUSA ayp.
n/n JUCHMILTAHBI
4acoB
Pazgen 1. IIpocTeiiias 3agaua [TocTraHoBKa 3a/jau BapraLjiOHHOIO NCYUCTIEHUS.

1 |k/accrueckoro BapualioHHOTO ITpoBepka BbINIOHEHHUS] HEOOXOAUMOTO YC/IOBHUS 2
HCUHCTIEeHNS. JKCTpeMyMa

7 Pa3pen 2. [JocraTtouHble ycyioBUs cnaboro|PelieHre MpakTHUeCKUX 3a/ja4 Ha YC/IOBHUS 2
MUHHMMYyMa B IIpOCTeMIIei 3ajaue. c1aboro MUHHUMYyMa.

Pazgen 3. dyukiys Belteprrpacca. Perienve npakTrueckyx 3azad 1o TeMam

3 |HeobxoanMoe yClIOBHE CHITBHOTO "HeobxoauMoe yC/I0BHe CUIBHOTO MUHUMYMA" U 2
MHHKMYyMa B MPOCTeMlel 3ajaue "®yHkUus Beliepmrpacca”

4 K/IaCCM4Y€eCKOro BapualfiOHHOTO Perrenve npakTrueckux 3azad 1o teme 2
HCUYMC/IeHUS. "locTaTouHbIe YCI0BUS MUHUMYMa (DyHKIIMOHasa"
Pasgen 4. TlepBas u BTOpasi BapyaLjum Perienvie npakTrueckux 3azjau ro Temam

5 |dyHkiMOHana. YpaBHeHHe Jiiepa- "YpaBHeHue Jlinepa-Jlexxanapa" u ""YcioBue 2
Jlarpanska. Skobu"

ITpocreiiiiasi BeKTOpHAas 3a/ja4a K/1acCUUeCcKoro
BapHaLIMOHHOTO ucuucienus [IpuHnmn
Pazpen 5. TIpyHLMIT HAaMMEHbLLIETO o
6 o HauMeHbIIIero erucTBUs EcTecTBeHHBbIE 2
JeiicTBys. YpaBHeHus Jlarpanxka /st N
. rpaHUYHbIe YCIO0BUSA AJIs1 IPOCTEMIIIero
TOJIOHOMHOM CHCTEMBI C CTelleHsIMU
(yHKUMOHaMa
CcBOOO/BI. -
v YpaBHenue Dunepa—Ilyaccona 3agaua bosbLa 2
W3onepumeTrpuueckas 3azaya.
8  |Pazgen 6. 3agaua Jlarpamxka c 3azaua Jlarpaska ¢ roJIOHOMHBIMU CBA3SIMU 2
9  |FOJIOHOMHBIMU CBAI3SIMMU. 3ajaua JlarpaHka B TIOHTPSITUHCKO# hopMme. 1
Bcero 3a 6 cemectp 17

3.3. CamocrosTenbHast padora crygenra (CPC)

I I [ |
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Ne Homep 1 HauMeHOBaHMe pa3jesa Copep)xaHue yueOHOro 3afaHust Oo0nemMm,
/m AMCLUIUITHHBI Yyacos

IToBTOpEHUE HEOOXOAUMBIX YCIOBHM JIOKATBHOTO

Pazgen 1. IpocTeiiiias 3aaua M
JKCTpeMyMa I71aIkor QYHKIUY He CKOJTbKUX

1 |k/Jaccuueckoro BapyaLOHHOTO 18
repeMeHHbIX. I3yueHre MOCTaHOBKU
VICUUCIIeHUSL. o o
MpocTeileli BapuaLlOHHOM 3a/,auM.
IloBTOpEHME OCTAaTOUHBIX YCIOBUM JIOKATBHOIO
9 Pa3pgen 2. [JocraTtouHble yC/I0BUs €1aboro |9KCTpeMyMa rafkor (pyHKIMH HeCKOMBKUX 12
MUHMMYyMa B IIpOCTeMIIei 3ajaue. nepeMeHHbIX. I3yueHne ¢popMyIupoBOK
ycsioBuii JIexxangpa u SIkoowu.
Pasgen 3. dynkimsa Beliepirpacca. o
W3yuenue ycioeuii Jlexxkanpa u SIkoow,
HeobxoprMoe ycroBre CUJTBHOTO o .
N ¢byHKMY BeliepiuTpacca, 0CTaTOYHBIX YC/IOBUI
3 |MMHMMyMa B [IPOCTeMILIel 3ajaue 16
CUJILHOTO MMHHAMYMa UHTeIrpajbHOro
KJIACCUYeCKOI'0 BapUaLiOHHOI0
¢byHKIMOHANA.
VICUUCIIEHUSL.
[ToBTOpeHUe hopMysibl MHTErPUPOBaHUS 110
Paspen 4. Ilepsas v BTOpas BapyaLuu p (bopmy, PHp
o yacTsaM U auddepeHIIMPOBaHUS M0 3HAKOM
4  |dyHkumoHana. YpaBHeHHe Diiepa- 5

vHTerpasa. VsyueHue BbIBOIa ypaBHEHUs

Jlarpana. Siinepa.

Pasgen 5. ITpyHUMN HaWMeHbLLIEr0

o N3yueHue BeKTOPHOI 3a/jlauM BapHUaL[OHHOTO
JelCTBUS. YpaBHeHus Jlarpanka s Y p an puan

5 % VICUMCJIeHUs, TIPUHLMIIA HAaUMeHbLIero AeicTeus,| 15
TOJIOHOMHOM CUCTEMBI C CTelleHsIMU o
ypaBHeHus Junepa-Ilyaccona.
CBOOO/BI.
Pasen 6. 3agava Jlarparka c [ToBTOpEHME YCIOBHOTO SKCTpEeMyMa QYyHKIUH
6 HEeCKOJIBKUX IlepeMeHHbIX. 3yueHue 3ajauu 8
TOJIOHOMHBIMU CBSI3SIMU.
JlarpaH>ka C TO/IOHOMHBIMU CBSI35IMU.
Bcero 3a 6 cemecTp 74
4. ®OPMbI KOHTPOJISI OCBOEHUMA JNCLHUII/INHbI
CEMECTP HEJE/IN CEMECTPA
1 2 (3|4 5 6 (7| 8 (9|10 11 |12|13| 14 |15| 16 | 17
6 BII3 BII3 | AP BII3 AP | BII3 BII3 AP | 3au.

YcnoeHble 0603HaUEHUS:
e JIP — apiarHOCTHUeCKasi paboTa;
e BII3 — Bonpocel/3aganus rno temam I13;
e 3au. — 3aYeT.

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB IMPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTePBaJlbl B

ciefyroumx popmax:
e UarHocTUYecKas pabora;

e BOIPOCHI/3afiaHus 1o TemaM I13.

IIpome)xyTouHas arrecranus IIPOBOAUTCS B (hopMax:
e 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. I1. PoxuH. . BapuarmonHoe ucuncienve. CI16.BI'TY "BOEHMEX" um. [I. @. YctuHosa, 2017, 50
9K3.

2. M. O. Jlebenes. . OcHoBbI BapuaioHHOTo ucurciaenus. CI16.5I'TY "BOEHMEX" um. [I. ®. YcTuHORa,
2011, sn. pec.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:
He Tpebyercsl.

5.3. [lepuoguueckue U3gaHusi:
He Tpe0yroTCs.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS! TUCIUTUINHBI, 3/IEKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlanb;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynamenTanbHasa oubmoreka BT TY «k BOEHMEX» um. [1.®. YcTHHORA.

CoepeMeHHBIe MpodeccroHabHbIE 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijpoHansHas 3/ekTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast anekTpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHUIA.

VHdopMaLioHHbIe CTIpaBOYHbIE CUCTEMBI:
1. TexskcnepT — MHbOpMaLMOHHBIN IOPTal TEXHUYECKOT0 peryaupoBanusi: HopMel, mpaBu/ia, cTaHAapThl
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCToB
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMaloOHHbBIN TIOpTas ITPaBoBoOi HHGOpMAaI[UH.
5.5. TIporpamMmmMHOe obecrieueHue:
He Tpebyercsl.

5.6. H(dopmalMoHHbIe TeXHOJIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. Ayautopusi ¢ YMC/IOM MOCaZIOUHBIX MeCT He MeHbIIIe KOJTMUeCTBa 00yUaromuxcsl.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
BAPNALIMOHHOE NCUUC/IEHUE

AnHoTanusa paboueii nporpaMMsl

Oucuunmiaa BAPUAITMOHHOE UCUUC/IEHUE siBrisieTcss JUCLMTUIMHON 00sI3aTe/IbHOM 4acTu
0/10ka 1 mporpamMMbl TIOATOTOBKM MO HarpaBieHuio 24.05.05 MHmezpupoeaHHble cucmembl JemamesnbHbIX

annapamos. [JuciurvHa peanusyercsd Ha (akynbreTe O EcrectBenHoHayunbiii BI'TY "BOEHMEX" um.
[O.®. Yerunosa kadeapoit O6 BBICIITAA MATEMATHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-1 criocobeH MPUMEHSITh eCTeCTBeHHOHAyUHble W OOIIerH)KeHepPHbIe 3HAHWSI, METO/bI MaTeMaTH4eCKOTo
aHa/iM3a W MOJESUPOBAHMS, TEOPeTHUeCKOT0 U JKCIIePUMEHTAJIbHOTO WCC/IeOBaHUS [Ijisi  peleHust
WH)XeHePHBIX 3a71ad TTPodheCCUOHATBHOU JesITeTbHOCTH.

CojiepkaHue JUCLIMIIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBsi3aHHBIX C TOCTAaHOBKOW 3a/laud M TOCTPOEeHUs
MaTeMaTU4yeCKON MOZeJTH /IJIsi PeabHbIX YCIOBHM, UCIO/B3Ysl METO/bl U MOZIe/I BApPHUALIMOHHOTO VCUYHC/IEHUS;
a TaK)Ke Tpe/ICTaB/IeHus pe3y/IbTaTOB CBOMX UCC/Ie/JOBAHMH B BH/Ie TIOJIHOW MareMaTrhdeCcKOW MOJiesTy.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e BOIpOChI/3a/jaHus 1o Temam I13.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
e 34yeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI

MpeAyCMOTPeHbI JIeK[MOHHbIe 3aHsATus (17 4.), mpaktndeckve 3aHsTusi (17 4.), camoctosTensHass pabora
cTypenra (74 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
BAPMALIMOHHOE MCUUC/IEHUE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHSA [OUCHUITIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C ITonoxxeHueM o TeKYIeM,

py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3nen 1. HPOCTeﬁmaH 3a/id4d K/IdCCUYeCKOro BapyudijHOHHOI'0 HCUHUC/IEHUA.

M. O. JlebeneB. . OCHOBBI
BapUaI{MOHHOT0 MCUHC/IeHHSI:

IToBTOpEHHE HEOOXOAUMBIX YCIOBUM JIOKAIBHOTO CII6.BI'TY "BOEHMEX" um. 1I. ®.
JKCTpeMyMa I71aIKor HYHKIIUN HeCKOJTBKUX YctrHOBa, 2011 (1.1) 18
repeMeHHbIX. I3yueHNe OCTaHOBKM MPOCTeMIIIeN b. II. PoguH. . BapuanuonHoe
BapUaLMOHHOM 3aauM. ucuucienve: CI16.BTTY
"BOEHMEX" um. 1. ®. YcTHHOBa,
2017 (1-2)
Wroro mno pasgeny 1 18
Pa3gen 2. locTaTouHble yCI0BHA €/1a00ro MUHHUMYMa B MPOCTeNIei 3agaye.
[ToBTOpEHME AOCTAaTOUHBIX YCIOBUM JIOKAaIbHOTO b. II. PoguH. . BapuaronHoe
SKCTpeMyMa IIaZiKoi (hyHKITUH HeCKOTbKUX ucurcnenue: CITI6.BI'TY 1
repeMeHHbIX. M3yueHue (hOpMyIMPOBOK YCIIOBHUMA "BOEHMEX" nm. 1. ®. YcTUHOBa,
Jlexxangpa u Tko6u. 2017 (4-5)
Wtoro no pa3aeny 2 12

KJ/IACCUYECKOI'0 BADUAIIMOHHOI'0 MCUUC/IEHUS.

Pazpen 3. ®ynknusa BeliepmTpacca. Heo0xogumoe ycioBHe CH/IBHOTO MUHMMYMA B MPOCTeMINEH 3ajaue

M. O. JlebeneB. . OCHOBBI
BapUaI{MOHHOTO UCUHC/IeHHSI:
CII6.BI'TY "BOEHMEX" um. 1. ®.

N3yuenue ycnoBuii Jlexxanzapa u SIKo6H, QyHKIN Yerunosa, 2011 (2)

BeliepiuTpacca, J0CTaTOUHBIX YCI0BUM CUIBHOTO . TL Pomyi. . BapHalioHHoe 16
MUHUMYyMa WHTerpajbHOro QyHKIMOoHaIa. ' I/IC.I{PIC?'IGH'I/I.G' CIl)'[6 II_ISFTY
"BOEHMEX" um. 1. ®. YcTHHOBa,
2017 (10)
Wrtoro no pasgeny 3 16
Pa3pen 4. IlepBas u Bropas Bapuanuu ¢pyHKIHoHama. YpaBHeHue Jiisiepa-J/larpanxa.

[ToBTOpeHMe (HOpMYITEI MHTErPUPOBAHUS 10 UaCTAM U B. T1. Popute. . BapuauuorHoe
muddepeHIMpOBaHUS 107, 3HAKOM MHTerpasa. "B OEHI?K/IHECLJ)](E"HE;: EHgB;};?;{OBa 5
W3yuenue BbIBofia ypaBHeHUs1 Diinepa. 2017’ (1'2) ' ’

Wroro no pa3peny 4 5

CTernesasaMu CBOGO}IBI.

Pa3nen 5. le/IH].[I/Il'[ HdMMeEHBIIIero ]:[eﬁCTBI/IH. ypaBHEHHH JIarpaH)Ka JINjG: | TOJIOHOMHOM CHCTEMBI C

W3yueHne BeKTOpHOM 334l BapHUaL[iOHHOTO b. I1. PopguH. . BapuanuonHoe

WCUMC/IeHUs], IPUHIMIIA HAUMeHbI1Iero AelCTBYs, ucurcnenue: CI1I6.BI'TY

ypaBHeHUs Diinepa-IlyaccoHa. "BOEHMEX" um. [l. ®. YcTuHOBa,
2017 (16)

M. O. Jle6enes. . OCHOBBI

11
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CII6.BI'TY "BOEHMEX" um. [I. ®.

BAPHUAIJMOHHOI'O NCUNC/IEHUA:

YctuHoBa, 2011 (9-12)

Wroro no pasgeny 5 15
Pa3pen 6. 3agaya Jlarpanka ¢ rOJIOHOMHBIMH CBSI3AAMH.
[ToBTOpEHME YCIOBHOTO SKCTpeMyMa QyHKIUH B. I1. Popui. . Bapuawonroe
HEeCKOJIBKUX IlepeMeHHbIX. M3yueHue 3aauu ncaucnenme: CII0.BITY 8
JlarpaH)xa C TO/IOHOMHBIMU CBSI35IMU. "BOEHMEX" um. [I. ®. Ycrurosa,
2017 (16)
Urtoro no pa3geny 6 8
12 25330




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
BAPUALIMOHHOE NCUYUCJ/IEHUE

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
e BOIpPOCHI/3afiaHus 1o Temam [13;
* 3ayer.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
Iuarnoctryeckas pabora npoBoauTcs B hopme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMPOCOB U OoJjiee - aTTecTaLysl.

Bomnpocsi/3aganns no Temam I13

BbIrosiHeHHe KOHTPOIBHBIX MEPOTIPUSATHM TI0 TeMaM MPaKTUUeCKUX 3a/|aHuH, KOTOPbIe 00BSBIISIOTCS B
Hauase cemMecTpa.
Tembl ¥ 06pa3i[bl 3a/IaHUN PacoNoKeHbl B Y MK AMCIUN/IMHEL

3auer
OrjeHKa "3auTeHo" BBICTAB/ISIeTCs, eC/id HabpaHo oT 60 6a//IOB B COOTBETCTBUH C TEXHOJIOTMUECKOH
KapTOH Kypca.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B w E
i S¢ | MO
KOHTaKTHOM 5 5 = = S =
dopme C- I > = et
=¥ 4 = a2z ¥
o | B o Sgl §E | O
& 8 HaumeHoBaHue pa3jesioB 1 E g = [ é = oNe]
E = JUAAKTHYECKHX eIHHHUI] &) o = § E E : =1 § E E
5 Rle | 5§ | EE g8 < | SE
SRR s Z
g = | E5|08 = <2
= X 25|
= = =
o o
Pazpen 1. ITpocreiiinas 3agaga BBZHEEEII:/
3 6 |KJIaccMueckKoro BapualMOHHOIO 22 4 2 2 18 20 A
T10 TeMaM
HCYHC/IeHHS.
13
Paspen 2. [loctaTouHble yC/10BUA B;;HESIEII:/
3 6 |c;1aboro MHHHMYMa B MpOCTeIei 17 5 3 2 12 20 A
sazaue T10 TeMaM
’ I3
Pazpgen 3. ®ynknus Beuepiurpacca. Borpocsy/
Heo6xogquMoe ycioBre CHJIBHOTO S
3 6 |[MHHMMYyMa B HpocTelIen 3agaue 23 7 3 4 16 20 no;}reMaM
KJ/IaCCUYeCKOr0 BapHAIL[HOHHOT0 3
HCYHC/IeHHS.
Paspen 4. Ilepeas u BTOpasi Bapuanuu izngg;]:/
3 6 |pynkumonana. YpaBHeHHe Jiliepa- 9 4 2 2 5 20 A
Marpamka TI0 TeMaM
: 13
Paspges 5. IlpuHiyn HauMeHbIIEro Bomnpocsl/
3 g AeHCTBHA. SjpaBHemm Jlarpamxa s 24 9 5 4 15 10 3aJjaHUs
Tr0JIOHOMHO# CHCTeMbI C CTeleHsIMHU 0 TeMaM
CB00O/IBI. 13
Bomnpocsl/
3 6 Pazpgen 6. 3agaua Jlarpasxa c 13 5 2 3 8 10 3aflaHus
T0JIOHOMHBIMH CBSI3SIMH. 10 TeMaM
13
Bcero 3a 6 cemecTp 108 | 34 | 17 17 74 100
Bcero no aguciumn/InHe 108 | 34 | 17 17 74 100
14 25330




Kputepuu oneHuBaHus

OIIK-1
Bonpocbl omkpbimoz2o muna:
No 1
Hazopem paccTogHHeM # -TO HOopaaka Ha oTpezke [a; b] mexay dyvaxomaas Ax) 1 g(x)
CYMMY
max_ |f(x) — g(x)| + max |f'(x) — g'(x)| + -+ max |f"™(x) — g™ (x)]
xe[a.b] xe[a.b] xe[a.b]
Hafiti paccToanre 1-ro mopanka Mexny GVHEIHAME Y = X H Y = x° Ha otpeske [-1; 1]
Ne 2
HazoeeMm paccTogHmeM # -TO MOpAIKA Ha oTpeske [a; b] mexoy dyvasmmame fx) u g(x)
CYMMY
max_|f(x) — g(x)| + max |f'(x) — g'(x)| + -+ max |f"™(x) — g (x)|
xela.b] xela,b] xela,b]
Haiiti paccroamse 0-ro nopanka mexmy dyvasmmave g(x) = 1 B f(x) = 2x Ha oTpeske
[0:1]
Ne 3
CocTaBHTE ypaeHeHHe Jiinepa a1a dvasxumonana [ (v) = ful(yz — v'*)dx, saganmoro
uHa MEoEecTBe X = y(x)|y(x)eC,[0; 1], ¥(0) =0,v(1) =1
No 4
Jlna zapa<n moMcka 3kcTpeMyMa GvHEmHOHATA
b
) = f F(x,y,y)dx
a
NpH I'paEHETHEX yoaoerax y(0) = 2; y(2) = 1 =afifeHo pelleHHe YpaEHeHHA JHnepa
y=2x"+Cx+ 0,
Ne 5
‘VKasaTe apryMeHT p ¢yEKUEH Befiepmtpacea E (x, v, 2, v ) = F(x, v,v') — Flx, v, p) —
(' = )F, (x,, p) ans warerpaTsHoro dysxmonaza J(y) = [ F(x,y,y")dx
o
Ne 6 i .
[IpuEegeHHEOE HA PHCYHKE IONE 404 Kpyra x- + v = 1 spmaerca
I
Ne 7
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Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

[MpHESgeHHOS Ha PHCYHEE ITOTe I KPyTa X~ + ¥° = 1 apmaerca

y=0C '
— -
A R
S 4 LY
r—— . S l.‘|
i —
T { ¥
—k B
— e
—

CocTaeHTE ecTeCcTEEHHOE TPaHHYHOE VCIIOBHE IIPH X — 1 A1d 3aTa9H IMOHCKA

skcTpemyMa dymrnmonata J(y) = fﬂl F(x,y,y",y")dx,y(0) = A,¥'(0) = B,»'(1) =
H

CocTaEHTE ecTeCTEEHHOE IpaHHYHOE VCIIOBHE [TPH X — 1 T4 3aTa9H IMOHCKA

sEcTpemyma dymrmmonama J(y) = fﬂl F(x,y,¥',¥")dx,y(0) = A,y'(0) =B,y(1) =H

OxmmEn B2 VOIOBHE, BXOJAINHY B KOMILISKC YCIOBHHE, JOCTATOYUHEIN 09 TOTO, YTOORD

skcTpeMans dyEKuHOHATA J(V) = f: F(x,y,v")dx, y(a) = 4; y(b) = B mocraemana
EMY CHIBHEIR MHHHMYM, AEIAeTCH BEIIONHEHHE 414 Hee (IIpH BCex
xela; b1) vernennoro vemoena Jlexanapa:

Bonpocbl 3akpbimozo muna:

IlycTe gan HHTerpaneHeli dvHEDHOHAT A rpaHHuYHBIe VemoeHZ 0 b
JaHa HeMmpepbIEHAT GYHKIEI ¥ = (X ) H CYIIeCcTEYET NOI0HKHTEIEHOS THCIo £ > 0
TaKoe ITO A7 TH0D0H HempepreHOH dyHEmHE v = (x), Takof uto (x, ) =

v1, ¥ (x3) = v,, 274 KOTOPOH BEIIOIHEHO HEPABEHCTEO B BHINOTHAETCA H
HepageHcTEO I

Torma roeopaT, 9T0 GyHEDHEE ¥ = @ (X)) JocTapmrieT dyHEUHOHATY J(V) CHIBHEIHR
TOKATEHEIH MHHHMYM.

YV CTAHOEHTE COOTESTCTEHE HezanonHeHHEX gacek A B BT u

omoxoe 1.2.3.4.

1 Jly) = TzF(J;_y.,r;’}ffJ;.
y(ry) = . ylze) = yo.

3 max |e(x) —¥(x)] < &,
rE[xy,2a]

4 J(p(x)) < J((x))

VEazate MOCIe0EATEIRHOCTE JeHCTEHH OpH peIcHHA l'IpDCIEﬁ]]IEﬁ 3aoatTH
EAPHANHOHHOTD HCTHCICHHA!

CocTaBHTh YpaBHeHHe JHIepa

Hcnonpsva rpaHHYHEIE VCIOBHT, HAHTH HeHIECCTHEIR OCTOSHHELS
Hafitu sxeTpemans

M |9 =

YV CTaHOBHTE HAMHYHE H THI SRCTPEMVMA
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Ne 4

Ne 5

Ne 6

Ne 7

Bribpats NpaEHIEHOS YIECPEICHHS HI CIeTYIOMIHX:

1 eCITH DVHELDHA JOCTARIAET CIA0EH IKCTPEMYM, TO OHA JOCTABIACT H
CHIBHEIR

2 ecaH DVHENNA JOCTARIAET CHIBHEIH IKCTPEMYM, TO OHA JOCTABIACT H
CclIabEIi

3 eciaH (DVHKIHA He JOCTABIAET CHIBHEIH 3KCTPEMYM, TO OHA
JOCTARIHAET CIa0ERIH

4 ecTH GVHEIHA He JOCTARIACT CHIBHEIA 3KCTPEMYM, TO OHA
He JOCTABTIAST M CIAOBIH

Vpaeuerne Diinepa naa dyveknHoRATa [(V) = f: x*y" (x)dx

HMEET HHETETPAN SHEPIHHE

HMEET HETET DA HMITYIIBECA

HE HMEeT HHTETPATd HMITVIECA

o [l | B |

HMEET H HHTETPAT 3HEPIHH H HHTICTPAT HMITYIECA

Y CTAHOBHTE COOTEETCTEHE MEFOY IMOIBIHTEIPAIBHEIM BRIDAAHEHHEM Iil}’HICL];HDHa.]Iﬂ

Jy) = f F(x,y,y")dx

H ypaBHeHHeM JHnepa-Jlarpamsa

1 Fly, v, x) = % + ¢y A y' = const

2 F(y,y x) = x* r;J b .’)’._=“

3 Fly.y.z) =4 +y” B y'—y=0

4 Fly,y' x) =z(y* +y"?) r ay' +y —xy =0

[lpu xaxex F(x, v, v') ypaeaerna Sfirepa-Jlarpamsa dyvExEonara J(v) =
f:L F(x,v,y")dx oyayt suddepeHnHansHEIME VPaBHEHHAMH aIredpaHgecKHMH
o

1 Fly, v, ) = 2% + ¢
2 Fy,y' z) =% +4°
3 F(y.y', J}_J;J;.—'-yﬂ
4 Fly.y' x) = 2(y* + v*)

Ipu kaxmx F(x, v, v') papeansornad 3aga4a a1a dyeEEmHoHEATa J(V) = f:L F(x,v,y"dx
(1]

HMeeT DepERIH HHTETPan

1 Fly.y z)=a" +y"”

2 Fly,y,x) = 2zy” + 2yx~y’
3 Fly,y' =) = 3z%y? + 2yxy’
4 Fly.y'.z)=z(y* +v°)

Vraszare, kakue QYHKIHOHATE ONMpedeIaioT YpapHeHHe Jiinepa-Jlarpamsa suaa y'' —
y =20

1 J (& + 3" + ") de

[y +y+y* +y*) de

| {1‘?;’ +y+y - 1;""] dx

| | k2

[(zy =y +y*+y?) dx
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Ne 9 VEKazaTe, KakHe §YHKUHOHAIE ONpeAeIaioT YpapHeHHe JHnepa-Jlarpamsa enoa
2yy" +y? =0

[(z+y +yy?)de

| (wy" + wy™) dx

[y + yy™) dx

E N T B

[ (yy" + zyy”™) dz

Ne 10
Brmomsenne veroens SAxobn ana gomyeTEMoH 3KCTPEMATH, TO €CTh 414 pellcHHA
vpaEHeHHA Jfilepa, VIOBISTEOPAIOMETO MPAHHIHEIM VCIIOBHAM, TOBODHT O TOM, 9TO:

3Ta JECTPEMANE JOCTABIAST IIZIJ\-'I-IKJJJHOHEL]IV CIADEIH MAKCHMYM

3Ta JECTPEMANE JOCTABIAST IIZIJ\-'I-IKJJJHOHEL]IV CIabEId MHHHMVM

3Ta JECTPEMANE JOCTABIAST IIZI:I\-'I-II{JJJHOHEL]I\-' CHIBHEIH MAKCHMYVM

o [l [ B |t

EBOIMOEHD BEIFOTHTE JOIIYVCTHMVED IECTDEMATE B IIOJE axcmemaneﬁ
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