





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BbIUUC/IMTE/IBHASI MATEMATHUKA

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 — cnocobHOCTh TPUMEHATh €eCTeCTBEeHHOHAyuHble U OOIIeUH)KeHepHble 3HaHWs, MEeTOAbI
MaTeMaTUYeCKOTO0 aHa/M3a U MO/E/IUPOBaHUs, TEOPETUUECKOTO W IKCIIEPUMEHTAJbHOTO WCCe[JOBAaHUS B
rpoeccoHaNBEHON JesiTe/IbHOCTH

OIIK-9 — crmocobHOCTh OCBaWBaThb METOAMKHU MCIIONb30BaHUsl TPOTPAMMHBIX CPeZCTB [Jisi pelleHus
MpaKTHYeCcKuX 3azaq

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUS:

1. mpezicTaBIATL MaTeMaTUYeCcKWe MeToAbl, HeoOXoAuMbIe [Jisl aHalrM3a U MOZEIUPOBaHUsI YCTPOWCTB,
MPOLIECCOB U SIB/IEHWH TIPU TIOWCKe ONTHUMAaJbHBIX pellleHud HayYHO-TeXHUYecKux rpobreM u Bbibopa
HaWIyYIINX CII0COO0B peann3alii 3TUX METO/OB;

2. pa3bupaTbCsl B MHOTOOOpAa3uK COBPEMEHHBIX CPeJICTB MaTeMaTH4eCKOro OMMCaHuS;

3. aHasM3a MPOU3BO/ICTBEHHBIX TIPOIIECCOB U CHUCTEM;

4. MeTo/IoB 00pabOTKY U aHaM3a Pe3y/bTaToB YUC/IeHHBIX U HaTYPHBIX SKCIIEPUMEHTOB;

5. Ha ypOBHe TIOHUMaHHsI ¥ BOCTIPOW3Be/IeHUSL:

6. BbIOMpaTh W pa3pabaTbiBaTh a/TOPUTMBI pelleHHs] 3afiad, CBSI3aHHBIX C YWCIO0BOM 00paboTKOM
vH(bopMaLy;

7. 3¢ eKTUBHO MCIIO/B30BaTh BLIUMC/IUTEIbHBIE CPEJICTBA /IJIS PellieHus 3a/iad 110 00IenHKeHePHBIM U
MPOGUIMPYIOMINM AUCLIUTUIHAM;

YMEHUsL:

. 3HaTb OCHOBHBIE CBeZIeHUsI U3 TEOPUH MOTPEIIHOCTelH;

. OCHOBBI Teopuyr NpUOMKeHnH QyHKLNH;

. YACTIeHHBIe METO/Ibl TUHEeHHOH anrebphr;

. UMCJIeHHbIe MeTO/IbI pellieHUs] HelTMHeHHbIX ypaBHEeHUM U UX CUCTEM;
. UMCJIeHHbIe MeTO/AbI pelieHus JuddepeHINaTbHBIX YPaBHEHWI;

. 00/1aCTH MPUMEHEHUS U3yUEHHBIX METO/[OB;

HABbIKU:

1. yMeTb CTpoWTh MaTeMaTH4yecKre MOJe/d WH)KeHepHbIX 3a/lau ¥ aHaM3UpOBaTh MPOU3BO/CTBEHHBIE
TpoLecchl HA OCHOBE UX MaTeMaTHueCKUX Mojenel;

2. WCCiefoBaTb C TIOMOLBIO YHMC/AEHHbIX METOZ0OB TIpPOLleCChl U SIB/IeHUs], ONMChIBaeMble
00OBIKHOBEHHBIMU /I depeHIUaTbHBIMUA YPABHEHHUSIMUY;

3. UCHO/b30BaTh BO3MOXXHOCTU OBM [/ BblpakeHUs] KOJMYECTBEHHBIX W KaueCTBEHHBIX CBsi3ed
peasibHBIX TIPOLECCOB, MTOCTPOEHUS U UCC/IeIOBAaHUs MOJIe/iel, /leflaTh MPaKTUYeCcKre BLIBOJLI U3 Pe3y/IbTaToB
YUC/IEHHBIX U HaTYPHBIX YKCIIEPUMEHTOB;

4. VMeTb ONBIT aHAaJUTUYECKOT0O W UWCJIEHHOTO pelleHWs YPaBHEHWM amnmpoKCUMAlWH,
IuddepeHIMabHBIX YPaBHEHUH, 3aJau JTUHEHHOH anreOpbl, UCIOMIb30BaHUS BO3MOXKHOCTEH COBPEMEHHBIX
OBM U onbIT paboThI CO CTAaHJAPTHLIMU MAaKeTaMH MPUK/IaTHBIX TIPOTPAMM.

OIIK-9

3HAHUS:

1. mpezCTaBNATL MaTeMaTUYeCcKre MeToAbl, HeoOXoAuMEBIe [Jisi aHalvM3a U MOZEIMPOBaHUsI YCTPOWCTB,
MPOLIeCCOB U SIB/IEHWH TIPU TIOWCKe ONTHUMAaJIbHBIX pellleHnd HayYHO-TeXHUYecKux rpobreM u Bbibopa
HaWIyYIINX CII0COOOB peann3aldi STUX METO/IOB;

2. pa3bupaTbCsl B MHOTOOOpAa3uK COBPEMEHHBIX CPeJICTB MaTeMaTH4eCKOTo OMMCaHNS;

3. aHasIM3a MPOU3BO/ICTBEHHBIX TIPOIIECCOB U CHUCTEM;

4. MeTo/I0B 00pabOTKY U aHaM3a pPe3y/bTaToB YNC/IeHHBIX U HaTYPHBIX SKCIIEPUMEHTOB;

5. Ha ypOBHe TIOHUMAaHHsI ¥ BOCTIPOW3Be/IeHHSL:

6. BbIOMpaTh W pa3pabaTbiBaTh a/TOPUTMBI pelleHUs] 3afiad, CBSI3aHHBIX C YWCI0BOM 00paboTKOM
vH(bopMaLy;

7. 3¢ eKTUBHO MCIO/b30BaTh BEIUMC/IUTEIbHBIE CPEJICTBA /IJIS PellleHus 3a/iad TI0 O0IeMHKeHePHBIM U
MPOGUIMPYIOIUM AUCLUTUIHAM;

YMEHUsL:

. 3HaTb OCHOBHBIE CBeZIeHUsI U3 TEOPUH TOTPEIIHOCTelH;

. OCHOBBI Teopuy NpUOKeHnH QyHKLNH;

. YACTIeHHbIe METO/Ibl TUHEeHHOH anrebphr;

. UMCJIeHHbIe MeTO/bI pellieHUs] HeJTMHeHHbIX YpaBHEeHUM U UX CUCTEM;
. UMCJIeHHbIe MeTO/AbI peleHus JuddepeHINaNbHbBIX YPaBHEHUI;

. 06/1aCTH MPUMEHEHUS U3yUeHHBIX METO/OB;
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HABbIKU:

1. yMeTb CTPOUTH MaTeMaTH4eCKHe MOZeIN NHXeHepHBIX 337lad Y aHaIu3upOBaTh MPOU3BOACTBEHHbIE
TIpOLeCChl HA OCHOBE UX MaTeMaTHueCKUX Mojenel;

2. WCCefoBaTb C TIOMOLbIO YMC/AEHHBIX MeETOZ0B TIpPOLleCChl M SIB/IeHUS], OMNMChIBaeMble
00bIKHOBEHHBIMU M depeHIaNIbHBIMU YPaBHEHNSIMY;

3. UCIosb30BaTh BOSMOXKHOCTM OBM /151 BbIpaKeHMsI KOJIMUECTBEHHbIX U KaueCTBEHHbIX CBsizelt
peasibHBIX MIPOLIeCCOB, IOCTPOEHUSI U UCCIIe[0BaHUs MOJesiel, [ieslaTh NpakTUueckue BbIBOZbI U3 pe3y/bTaToB
YKMC/IeHHBIX ¥ HAaTyPHBIX 3KCIIePUMEHTOB;

4. uMeTb OIbIT AHAJUTUYECKOTO W UUCJIEHHOTO pellleHWs ypaBHEHWH anIpoKCHUMallWy,
IuddepeHMaNbHBIX YpaBHeHWH, 3afiad JMHEHMHOM anreOphbl, WCMOMb30BaHUS BO3MOXKHOCTEH COBPEMEHHBIX
5BM u onbIT paboThI CO CTaHAAPTHBIMU TTAKeTaMH TTPUK/IaJHBIX TIPOTPaMM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

IOucrunaa BBIMUC/IUTE/TBHASI MATEMATUKA sB/sieTcs JUCITUTTMHON 00513aTe/IbHOM
yacTu 6;10Ka 1 nporpamMMel TOATOTOBKM 10 HarpasieHuto 09.03.01 UHopmamuka u ebiuucaumensHas
mexHuKda.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, THOOPMATUKA: OCHOBBI ITPOT'PAMMMWPOBAHUNS].

CopepxaHve AUCIUIVIMHBI SIBJISIETCS OCHOBOM [si ocBoenusi auciuiimda: UHCTAJIIAIAA U
COITPOBOXXJEHUE ITPOI'PAMMHO-AIITIIAPATHBIX KOMIUIEKCOB, UTH®OPMAIIMOHHASA
BE3OITIACHOCTbD U 3AIIIUTA NTH®OPMAIIUN.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBEHHOHAyUHble U 001eMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTeMaTH4yeCcKOro aHa/lv3a U MOZle/IMpOBaHusl, TeOPETUYECKOTO 1 SKCIIePUMEeHTaIbHOIO UCC/Ie/JOBaHHS B
rpoeccroHanBHON JesiTeIbHOCTH

¢ OIIK-2 — CriocobeH MOHMMaTh MPUHLIUIIBI PA00THI COBPeMEHHBIX MH(OPMAIMOHHBIX TEXHOJIOTHI 1
MIPOrpaMMHBIX CPeJCTB, B TOM UKCJ/Ie OTeYeCTBEHHOIO TIPOM3BO/CTBA, U UCII0/Ib30BaTh UX IIPU pelLleHrnn
3a7a4 npodeCCHOHAIBHOM JesITeIbHOCTH

¢ OIIK-8 — CniocobeH pa3pabarsiBaTh aJiTOPUTMBI ¥ TTPOTPaMMBI, TIPUTOAHBIE AJIs TPAKTHUEeCKOTO
TIpUMeHeHUsI



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pa3pen 1. DnemeHTapHasi Teopus NorpemHocTei. CoOpMbI Mpe/icTaB/IeHUs YMC/IOBbIX
2 4 JlaHHBIX. AGCOJTIOTHBIE U OTHOCHTE/IbHBIE [OrPeLHOCTH. [TorperHocTy apudmMeTyecKux 6 1 1 5 20 20
orepanuii Haj, MPUO/VKEHHBIMH UMC/IaMHU. [10rpenHoCTh NpUbmmKeHNs GyHKLHHA.
Paspen 2. Ilpubmokenue pynkumid. ITocranoBka 3agaun npubmmkenus GpyHkupii. Kimacest
npubmKaroux GyHkuuil. Kpurepuit Bbibopa npubnivkaromux GpyHkimit. [TlomHomMuansHast
WHTepIIoALMs. HHTEPHOHHHHOHHLIﬁ MHOT'O4/IeH HanaH)Ka U €ero IOrperlrHoCTb.
> 4 VIHTeproNsILys C UCTO0/Ib30BaHUEM Pa3/ie/IEéHHBIX Pa3sHOCTel. Pas/ie/IéHHble pa3HOCTH U NX 14 4 4 10 20 20
cBoMCTBa. VIHTepro/siLuoHHbIA MHOrouieH Hbr0TOHA ¢ pa3fie/iéHHBIMU Pa3HOCTSMHU U €ro
TIOTPeLIHOCTb. I/IHTepHOHHL[I/lﬂ C UCII0/TIb30BaHHEM KOHEUHBIX paBHOCTEIjL Koneunslie pasHoCcTA
U UX CBOMCTRA. I/IHTepl'IO]ISH_U/IOHHI)Iﬁ MHorousieH Hbr0TOHa C KOHeUHBIMU Pa3sHOCTAMH U ero
TOrPeLTHOCTh. ANMPOKCUMALHs (YHKLIUI MeTO0M HaMEeHbBIINX KBa/|PaToB.
Paspen 3. Yucnennoe auddepeHnup M YHC. e HHTerpup yHkumii.
) 4 YucnenHoe AuddepeHippoatre GyHKLHH, 3a4aHHbIX TabIMUHO. OCHOBHbIE Pa3HOCTHbIE 10 2 P 8 20 20
hopmysibl uncieHHoro auddepeHIpoBaHys. YucieHHOe UHTerpupoBaHue QyHKLHH,
3aJaHHBIX TabmuHo. OCHOBHEBIE KBaJpaTypHbIe CbOpMy]II)I UNC/JIEHHOT'O UHTerpupoBaHus.
Pa3paen 4. Unc/1eHHbIe MeTOABI pellieHHsl He/ITMHeHHbIX YPaBHeHHii 1 cucteM. Metoz
2 4 HbroTOHa NPUO/IIKEHHOTO peLlIeHNsT HeJIMHeHbIX ypaBHeHHit U CCTEM U ero CXOAUMOCTb. 13 2 2 11 20 20
Mogpudukaiyu Metozia HeroToHa.
Paspen 5. Uuc/ienHoe pelieHre cucTeM IX a/redop CKMX ypaBHeHHuii. Hopmbl
2 4 BEKTOPOB 1 MatpuLl. OByC/I0BNIEHHOCTD 3a/la4d UMC/IEHHOTO PellieHus] CUCTeM JIMHEHHbIX 34 4 4 30 10 10
anrebpanueckux ypasHeHui. MeTo nporoHku. Metos npocToil UTepaLy 1 ero CXOAUMOCTb.
Paspen 6. UncenHoe pemenye 3a5aun Kommu j/1a 00bIKHOBeHHBIX AuddepeHianbHbIX
2 4 ypaBHeHHi. 3azjaua Koy 151 06b1kHOBeHHOTO AuddepeHIMaabHOrO ypaBHeHus 1-ro 31 4 4 27 10 10
riopsizika. UncneHHble MeTozb! pelieHus 3agaun Kormm. Metogp! PyHre-KyTThl.
Bcero 3a 4 cemecTp 108 17 17 91 100 100
Bcero no gucuunnHe 108 17 17 91 100 100
3.2. AyAMTOPHBIA NPAKTHKYM
N Homep u Oonem,
[]
n/n HavMMe€HOBaHHeE pa3jesia Tema NPAaKTHYE€CKOIr'0 3aHATUA ayp.
AUCITMIIIUHBI JacoB
Ipaktuueckoe 3aganue Nel. OnpegeneHue abCoOMIOTHOM 1
Pazpen 1. DnemeHTapHas . o N
1 . |OTHOCHTe/IbHOM MOrpeIrHoCcTeil mpubIKeHHbIX urcen. OrjeHKa 1
TeOpUA MOrpenrHoCTen. o “
MOrpenHoCcTen Cl)y'HK]_[I/II/I HpaBHna OKDPYIJVIEHMUH.
TTpubMKEHHOE BRIYUCTEHUN (DYHKIHI C TIOMOIIIBIO
WHTEPIIO/IAJMOHHOT'O MHOI'OU/IeHA HrroToHa € pa3AEHéHHbIMI/I
2 Pa3HOCTAMM. HOCTpOEHI/IE AlMMPOKCUMHUDPYIOIIETO MHOTO4/IeHa 1-i 2
Pasgen 2. Ipubmkenve (M 2-i CTeneHH /sl 3a[,aHHOM Tab/mM4YHO (PYHKLIMM MeTOZO0M
Q)YHKHHIZ. HaWMeHBbIINX KBaJApaToB.
[TocTpoeHye annpoKCUMUPYIOLEro MHOTou/IeHa 1-if u 2-i
3 CTEeIeHu /1S 3a/JaHHOHN TaOIMYHO PYHKIIMK METOIOM HaUMEHBIIINX 2
KBa/ZIpaToOB.
Pazpen 3. UucnenHoe
,E[I/IQ)ClJEPEHL[I/IpOBaHI/Ie u |Pacuér 1o Pa3HOCTHBIM (bopMynaM UHC/I€HHOT' 0
4 |ducieHHOe muddepeHpoBanys A 1-i U 2-i1 MPOX3BOJHON B TakeTe 2
HMHTerpupoBaHue MATHCAD
(hyHKUIUH.
Pazgen 4. UucieHHbIe
MeTObI pellleHus
5 /bl P . [Meton HetoToHa 1 ero mogudukaiuu. 2
He/IMHEeNHBbIX YPABHEHUH
1 CUCTEM.
Pa3nen 5. Uucnennoe
pelleHre CUCTeM Perrtennie cuctemM TMHEMHBIX anre6pa14qecm/1x ypaBHeHI/If/’I MeTOo0M
6  |[IMHeUHbIX TIPOrOHKU U MeTOJ|0M NPOCTOM Uteparuu B nakete MATHCAD. 4
anre6pqueCKHX I/ICCTIE,E[OBEIHI/IE CXOAMOCTH METO/ia HpOCTOﬁ uTepanumn
ypaBHEHUM.




7  |Pa3pen 6. UucneHHoe YucneHHOe pelieHue 3aaun Koty /71 0ObIKHOBEeHHBIX 4
perienue 3agaun Koum |guddepenuyanbHbix ypaBHeHuid B makete MATHCAD.
JLIsT OOBIKHOBEHHBIX
IuddepeHIaTBHBIX
ypaBHEHUM.
Bcero 3a 4 cemectp 17
3.3. CamocrosaTenbHas padora crygenra (CPC)
Ne Homep 1 HanMeHOBaHue pa3pjesa Oo0nemMm,
Copep)kaHue yueOHOro 3aiaHus
n/n AUCLIUIINHBI 4acoB
OmnpezeneHvie abCOJIOTHON M OTHOCUTEIBHOMN
Pa3zpen 1. DnemenTtapHasi Teopus o i
1 o MOTPEITHOCTeH PUOMKEHHBIX urces. OTjeHKa 5
MOrPeIIHOCTeN. o o
riorpertHocTel GyHKIWMA. [IpaBuia OKpyT/IeHUs.
2 |Pasgen 2. Tpu6mmkerme dyHxumii. ITpubmkenue GyHKIMNA. BeimonHeHNe 10
MPaKTUYeCKOro 3aJjaHust
Pazgen 3. UunciieHHoe
Yucnennoe auddepeHIMPOBaHKE Y UHC/IEHHOE
3  |guddepeHMpOBaHNe U YMC/IEHHOE . 8
o HWHTerprpoBaHye GQyHKIIUM.
WHTEerprpoBaHue QyHKIHM.
Pa3nen 4. UucneHHbIe METO/IbI .
o . Paspen 4. UncneHHble MeTOABI PeLlIeHUs] HEJTMHEMHBIX
4 |pellleHUs HeJIMHEMHBIX YPaBHEHUH U . 11
ypaBHEHUM U CUCTEM.
CUCTEM.
Pasgen 5. UucneHHoe peleHye .
N YucneHHOe pellleHNe CUCTeM JIMHENHBIX
5 |cuCTeM JIMHeMHBIX anrebpanyecKux . 30
o anredpanuecKnx ypaBHeHUI
YPaBHEHMUIA.
Pazpen 6. UucneHHoe pellieHUe
. UncneHHoe pelenve 3agauu Ko gis
6  |3amaun Ko /1t 00bIKHOBEHHBIX . 27
N 00OBIKHOBEHHBIX AU(depeHIUaTbHbIX YPaBHEHUH.
mnddepeHMaIbHBIX YpaBHEHUI.
Bcero 3a 4 cemecTp 91
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUITIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1 2 (3] 4 5 7| 8 9 (10| 11 | 12 (13| 14 | 15 |16 17
4 BII3| |BII3| BII3, Tect | 4P| |BI13|BII3|AP| Tect | BII3 BI13 | BI13 | P | BII3, 3au.

‘YciioBHBIe 0003HAUCHUA:
[P — nuarHocTuueckasi paboTa;

BII3 — Bomnipockl/3aganus o Temam 113;

Tect — TecT;
3au. — 3aver.

TeKyIui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B [JUCKPETHbIE BpeMeHHble HHTepBaJIbl B
ciefyroumx popmax:

e UAarHOCTUYeCKas pabora;

e BOIPOCHI/3aiaHus 110 TemaMm [13;
* TeCT.

HpOME)KYTO'—IHaH dTTecTaluda rMpoBogUTCA B Cl)OpMaXZ
e 344eT.




5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. 1. Kupees. . UncieHHbIe METOABI B TpuMepax U 3afauax. CaHkr-IletepOypr: Jlans, 2022, 351. pec.
2. E. H. Xuakog. . BeruncnurenbHasi MaTeMatuka. M.: Akagemus, 2013, 15 k3.

5.2. JlononHUTebHASA TUTeparypa o JUCLUIUIVHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOHN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. https://urait.ru/ — I'maBHast — O6pa3oBarenbHas Tuiatdopma FOpaiit. [jst By30B U CCy30B.;
2. https://math.ru/ — Math.ru.

CoBpemeHHbIe TIpo¢eCcCHOHabHbIe Oa3bl JAHHBIX:

1. https://rusneb.ru — HaiurioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http:// www.rfbr.ru/rffi/ru/library - ITonmHoTeKcTOBast 3ekTpoHHas 6rboTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCC/IeJOBaHUH.

WHudopmaloHHbIe CTIpaBOYHbIE CHCTEMBI:
1. TexakcriepT — ViHbOpPMal[MOHHBIN TTOPTal TEXHUUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHZApThI
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos

cobcrBenHol renepanyu BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa;
3. http://www.consultant.ru/- Koncynsraatllntoc- nvHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALIUH.

5.5. IIporpaMMHOe obecrieueHHe:

1. Mathcad Prime 3.1;
2. Matlab 2015a SP1.

5.6. 'Hopmal[oHHbIe TEXHOIOTHH:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. Mathcad Prime 3.1;
2. Matlab 2015a SP1.

6.2. IIpouee:

1. pabouee MeCTO TIpernofiaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
BBIYVC/IUTE/IBHASI MATEMATHUKA

AnHoTanusa paboueii nporpaMMsl

Muciynmmaa BBIYUCJIUTEJIBHASI MATEMATUKA sienisieTcsl  AUCLMIUVIMHON 00s13aTe/TbHOM
yacTd Ooka 1 mporpaMMbl MOATOTOBKY 10 HaripaeieHuto 09.03.01 HHgpopmamuka u ebluucaumenbHas
mexHuka. JucuurinvHa peanusyetcs Ha (akynsreTe O EcrectBenHoHayuHbl BI'TY "BOEHMEX" um. [1.®.
Ycrunosa kadenpoit O6 BEICIIIASA MATEMATUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-1 crocoOHOCTb TpPUMEHSTh  eCTeCTBeHHOHAyuHble U OOIeMH)KeHepHble  3HAHUS, MeETOJbI
MaTeMaTUUyeckoro aHaau3a W MOJe/JMpPOBaHUsl, TeOPeTMUeCKOro M 3KCIIepPUMEHTAa/JbHOI0 MCC/Ie[0BaHUS B
npodecCHOHaIBHOM [1eSITeNbHOCTH;
OIIK-9 criocobHOCTE OCBavWBaTh METOOWKHM KCIOb30BaHMSl TPOTPaMMHBIX CPeACTB [/l pelleHust
MPaKTHUeCKUX 3a/au.

CogeprkaHue JUCLIMIUIMHBI OXBaThIBAeT KPYI' BOIIPOCOB, CBSI3aHHBIX C (pOPMHPOBaHMSI HAaBBIKOB TOCTPOEHUs
MaTeMaTUYeCcKux Mogenel. lleqb - pasBUTh y CTYLEHTOB 1e/IOCTHOe TIIOHMMaHHWe CBSI3M METOJ0B
MaTeMaTUuyeCckoro aHaauM3a W aJrOpuTMOB peanu3alyd 3TUX MeTOZAOB MPOrpPaMMHBIMU TPUIOKEHUSIMHU.
OucuurnivHa npegHasHavyeHa [ (pOPMHPOBaHUS HaBBIKOB TOCTPOEHMS] MareMaThiyeCcKUX Mojeseli, HOCHT
NIPaKTUKO-OPHEeHTUPOBaHHbIN XapakTep.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TekyIui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe HHTepBaJIbl B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e BOIPOCHI/3aiaHus 110 TemaMm [13;
® TecT.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
® 344eT.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpaMMol JUCIUMJIMHEL
TpelyCMOTpPeHbI MpakThueckue 3adstus (17 4.), camocrosTenbHas pabdota cryaeHTa (91 u).
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IIpuioxenue 2
K paoueii mporpaMme AMCLUILUIHHbI
BBIUNC/IUTE/IbBHASI MATEMATHUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 17 4. ayJUTOPHBIX 3aHATHM, U 91 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaH#e paboThI Pexomenjiyemas 1uTeparypa pr;u:{c:v;xoab,
Pa3pen 1. DiieMeHTapHasi TeOPHs MOTPELIHOCTEMH.
B. 1. Kupees. . UucneHHble METOABI B
Onpefnenervie abCOMIOTHOM U OTHOCUTETLHON MIpUMEpX W 3a/jauax: CaHKT-
TMOTPEeIIHOCTel NMPUOMKEHHBIX unces. OLeHKa E rI[-IET)eIES,ZE;;Hagzl’qiociiiggbt)aﬂ 5
norpetHocTeit pyHkMid. [1paBuna okpyrieHus. Maremaryka: M.: Axagemsi, 2013
(BBegenue)
Wrtoro no pasgeny 1 5
Pazpen 2. Ilpubawkenue pyHKIUH.
E. H. )Kugkos. . BerunciurensHas
o MateMatuka: M.: Akagemus, 2013 (2)
TTpuGmaxermie QyHKipid. Bemoserve B. 1. Kupees. . UucneHHble MeTOAbI B 10
TPaKTHUUeCKOro 3aZlaHust .
rnpruMepax u 3ajauax: CaHKT-
[Metepbypr: Jlaub, 2022 (2-3)

Wroro no pasgeny 2 10
Pazpen 3. UnciienHoe aud¢epeHnpoBaHue H YNC/IEHHOe HHTerpupoBaHue GpyHKIui.

E. H. )Xuzxkos. . BeruncnurensHas
MaTtemarvka: M.: Akagemus, 2013 (2-
YucnenHoe auddepeHIMPOBaHNE Y UMC/IEHHOE 3)

VMHTerpupoBaHue (pyHKLUH. B. N. Kupees. . UucneHHble MeTOZbI B
rnpruMepax u 3agauax: CaHKT-
IetepOypr: Jlaub, 2022 (4)
Wroro no pa3geny 3 8
Pazgen 4. Unc/ieHHBbIe MeTO/bI PellleHNsI HeJIMHEHHBIX YPaBHEHHI B CHCTEM.

E. H. )Kuzxkos. . BeruncnurenbHas
Martemarvka: M.: Akagemus, 2013 (4)
B. N. Kupees. . Uuc/ieHHble MeTObI B 11

rpuMepax U 3ajauax: CaHKT-
ITetepOypr: Jlaub, 2022 (6)
Wroro no pasgeny 4 11
Pazgen 5. Unc/ieHHoe pellieHHe CHCTeM JIMHEHHBIX a/ire0panyecKux ypaBHeHHIA.

E. H. J)Kuzkos. . BerunciurenbHas
Martemaruka: M.: Akagemus, 2013 (1)
B. U. Kupees. . UncneHHbIe MeTObI B 30

npumepax 4 3afadyax: CaHKT-
IMetepbypr: Jlaunb, 2022 (5)

Pazgen 4. Yuc/ieHHbIE METOZBI PEIIeHUS] HeJTMHEHHBIX
ypaBHEHUM U CUCTEM.

YucsieHHOe pellleHre CUCTeM JIMHeHHBIX
anredpanuecKrx ypaBHeHUH

Wroro no pasgeny 5 30
Pazpen 6. UnciaenHnoe pemenne 3ajaun Kol /1 00bIKHOBeHHBIX Jud (pepeHIHaIbHBIX YPAaBHeHUMH.
. UucnenHoe pereHye 3agauu Koiu gis E. H. )Kugkos. . BerunciurensHas 27
00OBIKHOBEHHBIX Av(depeHIUanbHbIX YPaBHEHUH. MaTtemaruka: M.: Akagemus, 2013 (6)
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B. . Kupees. . UucneHHble MeTOABI B

npuMepax ¥ 3aziauax: CaHKT-
[TetepOypr: Jlans, 2022 (7)

Wrtoro no paspeny 6

27
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
BBIUNC/IUTE/IbBHASI MATEMATHUKA

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora

e BOIpPOCHI/3afiaHus 1o Temam [13;
* TecT;

* 3ayer.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

Bomnpocsi/3aganus no Temam I13

1. IIpakTuueckoe 3aganue Nel. OnpezgeneHye abCOMFOTHOM Y OTHOCHUTE/ILHOM IOrPeITHOCTeH
npubMKEHHBIX unces. OljeHKa TorpentHocTed QyHKIWH. [TpaBuia OKpyT/ieHus!.
2. TIpakTryeckoe 3azanue Ne 2. TIpubmmKEHHOE BHIUMCIEHUH (QYHKIHI C TIOMOLIbIO HHTEPIIO/ISLIHOHHOTO
MHorousieHa Jlarpamka. I1pubnmkeHHOe BIUMCIeHUH (QYHKLHM C TOMOLBI0 HHTEPIIO/SILIMOHHOTO MHOTOU/IeHa
HrroToHa € pa3fenéHHBIMU pa3HOCTAMU. VIHTepriosiLioHHble popMybl ["aycca, Ctupnunra u beccens.
3. [TpakTuueckoe 3azanue Ne 3. [TocTpoeHue armpoKCUMUPYIOIero MHOTouIeHa 1-i u 2-i cTerneHu fyis
3aZlaHHOM TabMMYHO (QYHKIIMM METOZIOM HaMMEHBIITNX KBAJPaToB.
4. TIpakTyeckoe 3aianue Ne 4. Anmpokcumanus QyHKIUM KyOruuecKUMH CilaliHaMU.
5. IIpaktuueckoe 3aganue Ne 5. Pacuét no pasHocTHbIM (hopMy/iaM unc/ieHHOro AuddepeHiupoBanus s 1-i
U 2-11 npor3BozHOM B nakete MATHCAD.
6. ITpaktryeckoe 3aganue Ne 6. Pacuét mo KBaipaTypHbIM hopMyiaMm MpsIMOYTOJIBHAKOB, Tparerui, napabo B
raketre MATHCAD. OtieHka rorpeliHocTeii KBa[paTypHbIX hopMyI.
7. ITpakTrueckoe 3azanuie Ne 7. Metos HeioToHa 1 er0 MoAU(UKaIIH.
8. TTpakTryeckoe 3azanve Ne 8. PerieHre cucTeM TMHEHHBIX anreOpanueckuX ypaBHEHHUH METO/[OM IMPOTOHKU
1 MeToZioM TipocToi utepauu B nakete MATHCAD. VcciegoBanue CX0AUMOCTHA MeTOZA MMPOCTOM UTepaLiu.
9. TTpakTrueckoe 3aganue Ne 9. UncieHHOe peliieHue 3aaur Koiiu /711 0ObIKHOBEHHBIX JuddepeHIiaabHbIX
ypaBHeHUi B makere MATHCAD
100% npaBU/IbHOE BHITIONHEHHE BCeX MPaKTUUeCKUX 3aJjaHui (MpakTHuecKoe 3alaHre CUMTaeTCs
BBITIOJIHEHHBIM, €CJTU OHO C/le/laHO BepHO)

Tect
tect OMOC Moodle cuntaeTcsi CIaHHBIM €C/TM BEPHO BBITIOJHEHO OoJiee 111eCTy 3aiaHuii (BCEro B TeCTe
10 3amanHuii, IPOXOASATCS TECThI TI0 TTPUKa3y peKTopa, 03HAKOMUTLCS 3apaHee HeJlb3s1)

3auert

OOyuatoluiics IMeeT TPaBo Ha Mo/yYeHne MUHUMA/IbHOM MOJIOKHTETEHOM OLIEHKH TTPY YCIOBUN
YCIIEIIHOT0 MPOXOXKEeHHsI TEKYILero KOHTPOJIs yCIIeBaeMOCTH B (hopMe IMarHOCTHUeCKOH paboThl B
COOTBETCTBUM C rpadMKoM paszena 4.
OLeHKa "3aUTeHO-OT/IMYHO" BBICTAB/ISETCS, €CJ/IN IT0JIyYeHbl TPY TEKYyLLMe aTTeCTaluy Uiv CAaHbl TPU TeCTa B
3UOC Moodle, a Takxe c/IaHbI TECTHI 10 BOITPOCAM 10 JIEKLIAOHHOMY KYDCY, WX BBITIOJTHEHBI BCe
KOHTPOJIbHBIE 3a/IaHUs U CZ,aHbl TeCThI 110 JIEKLIMOHHOMY KypCy A0 16 Hezlesi ceMeCTpa BK/IFOUMTEJIBHO.
OrjeHKa "3auTeHO-XOPOII0" BbICTAB/ISIETCS, €C/IY TI0/IyUeHbl TPU TeKYyLMe aTTeCTaljui WU C/laHbl TPU TecTa B
OUOC Moodle, a Takxe c/jaHbl TECTHI [10 BOIIPOCAM I10 JIEKLJMOHHOMY KypCY, U/IH BbIIIOJIHEHBI BCe
KOHTPOJIbHBIE 33/IJaHUSI U C/IaHbl TECTHI M0 JIEKLMOHHOMY Kypcy Ha 17 Hefene cemecTpa. OrjeHka "3auTeHo-
YA0BIeTBOPUTE/ILHO" BBICTABJISIETCS, €C/IU MOTy4YeHbl TPU TeKyIjue aTTeCTal|uy, WIN CaHbl TPU TecTa B
OUOC Moodle u canbI TeCTHI TI0 BOTIPOCAM TI0 JIEKIIMOHHOMY KYPCY, WK BBITIO/THEHBI BCE KOHTPO/IbHbIE
3a/laHus U CJIaHbl TeCTHI 110 JIEKLJMOHHOMY KypCy BO BpeMsi CeCCUMU.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHuUe pa3/iesioB U
AUJAKTHYECKHUX eXMHMI]

BCET'O

AyauTopHbIe

3aHATHUA B

KOHTAKTHOMH
pMe

doj

BCEI'O

IIpakTHueckue
3aHATUA

CamocrosiTesIbHas
paboTa CTyAeHTOB

dDopmupyemast
KoMmeTeHIusA, %

OIIK-1

OIIK-9

HANMMEHOBAHUE
OLIEHOYHOTI'O CPEJJCTBA

Paspen 1. DiiemenTapHas Teopust
MOrpeIHoCTe.

—_

N
o

Bomnpocsl/
3aJaHuUs
T10 TeMaM
I13

Pazpgen 2. IlpubmwkeHue QpyHKLMIA.

14

10

20

20

Bormpocsl/
3a[,aHus
0 TeMaM
I13,
Tect

Pazpgen 3. UucienHoe
AuddepeHnpoBanue U YUC/I€HHOE
HHTerpupoBaHue QPyHKIMH.

10

20

20

Bomnpocsl/
3a/laHus
0 TeMaM
13

Paspen 4. UucsieHHble MeTO/bl pellieHNsI
He/IMHEeNHBIX YPABHEHHH U CHCTEM.

13

11

20

20

Bompocsl/
3a/jaHusl
0 TeMaM
I13,
Tect

Paspen 5. Uuc/ieHHoe penieHye cCHCTEM

JIMHeHHBIX a/irefpanyecKnx ypaBHeHHI.

34

30

10

10

Bomnpocsl/
3aJaHuUs
T10 TeMaM
I13

Pazgen 6. YucieHHoe peiieHye 3afaum
Komm /151 00bIKHOBEHHBIX
aucddepeHIANBHBIX YPABHEHH.

31

27

10

10

Bormpocsl/
3a[aHus
T0 TeMaM
I13,
Tect

Bcero 3a 4 cemecTp

108

17

17

91

100

100

Bcero no gucurinae

108

17

17

91

100

100
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