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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA NUCHHUITJIMHbI

eanb (€M) OCBOCHMS JUCIIATUIMHBI:

N3yuenne 0CHOB TEOPUU IKCTPEMATBHBIX 33/1a4 M1 OCHOBHBIX YHCIIEHHBIX METOJOB ONTUMH3ALINH.

3agaun:

- OCBOEHHUE MOHATUHUHOTO anmnapara TEOpUU ONTUMH3ALINN;

- U3YYCHHE COBPEMEHHBIX MAaTEMaTUYECKHX HMJIEH U METOJOB, UCIOJb3yEeMbIX MPH MOCTPOSHUN Ma-
TEeMAaTUYECKUX MOJIEJICH JIJIsl aHAIM3a U PEIICHUS SKCTPEMaJIbHBIX 3a]1a4;

- OCBOEHHE METO/I0B 0€3YCJIOBHOM M YCIOBHOM ONTHMM3AIUY;

- YMEHHE BBIOMPATh METO]] ONITUMHU3AIINH, €TO ITapaMeTPhI IS MOCTABICHHON 3a/1a4H;

- HHTEPIIPETAIUs PE3YJIbTATOB YUCICHHOTO PEIICHUS 3a1a9 ONTHMHU3AIIHH;

- pelieHue 3aa4 BapualliOHHOTO UCUUCIICHUS.

2 MecTo JTUCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHO NPOrpaMMbl

JluciymuinHa OTHOCUTCS K JUCIHHIUIMHAM (MOIYJIsIM) TIO BBIOOPY BapuaTUBHOM dYacTu Oyioka [
«lucuumivHel (MOIYIIN)»

[IpepexBusuthl auctuiuiuabl: b1.J1.6.6 Mamemamuueckuu aunanus, b1.J[.B.7 Aneeopa, B1.J].b.9
Teopus seposmuocmeti u MamemMamuieckas Cmamucmuka

[TocTpekBU3UTHI AUCUUILIHNHBL: Omcymemayiom

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCHUIINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH HaA (I)OpMI/IpOBaHI/IC CJICAYIOHIUX PE3YyJIbTATOB O6y‘~IeHI/I$[

HJ'IaHI/IpyeMBIe PE3YyIbTAaThI
06yquI/1$1 10 JUCHUIIJIINHE,

Kon n HamMmeHOBaHUE Kon n HauMeHOBaHME MHIUKATOPa
dbopMUpYyEMBIX KOMIETSHIIHIA JOCTHKEHHS KOMITCTCHIINHT XaPAKTCPHIYIOTIHE STATIET
(dbopMupoBaHus
KOMITETCHITUM
VYK-1 Cnocoben ocymectsisath | YK-1-B-2 OcymiecTBiseT KpuTH4ECKHi 3HaTh:
KPUTUYECKHI aHAIIU3 aHaJIN3 U CUHTE3 HH(OPMAIIUH, TIOJYYCHHONH |COBpPEMEHHBIE U
MpoOJEMHBIX CUTyaIlui Ha W3 pa3HBIX UICTOYHUKOB KJIaCCHUYECKHE
OCHOBe cucTeMHOro noaxona, |YK-1-B-4 IIpumensier metoast coopa, MaTEeMaTHYECKHUE UICH U
BBIPabaTHIBATH CTPATETHIO XpaHeHus, 00pabOTKH, epejaun, aHau3a U | METObI, UCIIOJIb3YEMBbIX
JeHCTBUI cUHTe3a UH(POPMAIUH C UCIIOJIb30BaHUEM IPU OCTPOCHUH
KOMITHIOTEPHBIX TEXHOJOTUHN JUISl pEeIIEHUsT | MaTeMaTUYECKUX MOJIeIIeH
MMOCTaBIICHHEIX 3a7a4 JUTSL aHAJIM3a U PELLICHUs

AKCTpEMAIIbHBIX 33124,
HPUHIUIBI TOCTPOEHUS U
0COOEHHOCTH OpraHu3alnu
MIPOrPaMMHBIX KOMILJIEKCOB
ONITUMU3AIINY,;

crnocoO0sl (hopMan3aluu
MMOCTAHOBKH 33]]au1
ONITUMH3AIINU, METOJIBI
OIpeaeTIeHUs
HKCTPEMAJIbHBIX 3HAUCHHH
ueneBon QyHKIUN

Ywmerb:

BBIOMPATh METOJ




Kox n sHaumenoBanue Kon u HaumeHnoBaHue nHIUKAaTOpa
(bOpMHUPYEMBIX KOMITCTCHITHI OCTWKEHUS KOMIIETEHIINN

[Inanupyemblie pe3ynbTaThl

00ydeHUs IO TUCIHUIUINHE,

XapaKTEPHUIYIOLIUE ITAIbI
dbopmMHupoBaHUs
KOMIICTCHIIUIH

ONTUMU3ALIUHU, ETO
rapameTpsl JUis
IIOCTaBJICHHOM 3a7a4H,
MPUMEHSITh
UH(POPMALIMOHHBIE
TEXHOJIOTHH B IIpoOLIEcCce
MOJICIUPOBAHMS U PELICHUs
JKCTpEMaJIbHBIX 3a/a4,
UCIIOJIb30BaTh U
IIPOEKTUPOBATH
IpOrpaMMHBIE CPEACTBA
JUISl pellieHus 3a1a4
ONTUMM3ALINY;
UHTEPIIPETUPOBATD
HOJIy4EeHHBIE PE3Y/IbTaThl
YHCJIEHHOTO PEIICHUS
3aJa4 ONTUMH3ALINY,
UCIIOJIb30BaTh U
IPOEKTUPOBAThH
IPOrpaMMHBIE CPE/ICTBA
JUIsl peLIeHus 3a1a4
ONTUMMU3ALNU

Baajgern:

HaBbIKaMU pa3padOTKU
AITOPUTMUYECKUX
IpoLEAYp U IPOrpPaMMHBIX
CPEeACTB ISl peLIeHUs
9KCTpEMaJIbHBIX 3a]a4
pa3IMYHBIX TUIIOB;
KJIACCUYECKUMHU ITPUEMAMHU
ONTUMHU3ALUU TIPU
pELIEHNHN HaY4YHBIX 3a7ad,
METOJIaMH TIOUCKa
YCIIOBHOTO U 0€3yCII0BHOTO
JKCTpEMYMa C IIOMOIIBIO
IPUKJIAJHBIX IPOTpamMm

4 CTpyKTYypa U colepKaHHue TUCHUIINHBI

4.1 CTpyKTypa IHCHHUIJIMHBI

OO01mas TpyA0eMKOCTh JUCHUTLINHBI COCTaBISAET 4 3aueTHbIe eNUHULBI (144 akaeMUYecKuX Jaca).

TpynoemMKocTs,
Bun paboTht aKaICMUYECKHUX YaCOB
9 cemectp BCETO
O01mas Tpy10éMKOCTh 144 144
KonrakTHasi pabora: 69,25 69,25
Jlexmum (JI) 34 34
JlaGopatopusbie padotsl (JIP) 34 34




TpynoemkocTs,
Bun pabotht aKaJICMUYECKHUX YaCOB
9 cemectp BCETO
Koncynpranuu 1 1
[TpoMexyTouHas aTTecTanus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTe/ibHas1 padoTa: 74,75 74,75
- camono02omogKa (npopabomxa u nogmopenue 1eKYUOHHO20 Mamepuaid u
mamepuana y4eOHUKo8 u y4eoHvix nocoouti;
- N0020MOBKA K 1a00PAMOPHLIM 3AHAMUSIM,
- H0020MOBKA K PYOEICHOMY KOHMPOTIO U IK3AMEH).
Bujx nToroBoro KOHTpoJIs (3a4eT, IK3aMeH, TuddepeHINPOBAHHBIH IK3aMeH
3auer)
Pazensr quctuIuinHel, U3ydaeMbie B 9 cemecTpe
KosmuecTBo yacoB
No ayIMTOpHAs
paszena HaumenoBanue pa3aenon BCero AGoTa BHEAY/I.
T 13 | P pabora
1 OO6m1ast mocTaHOBKA 3aJ]a4K ONTUMU3AIUH. 16 4 4 8
Metoapl MUHUMU3AIMH QYHKIIUN OJTHON
MIEPEMEHHOM.
2 MeTo b1 MUHUMU3AIHUU (PYHKIIUNH MHOTHX 16 2 4 10
MIEPEMECHHBIX.
3 3aaya JMHEMHOro NpOrpaMMHUPOBAHUS. 38 8 10 20
4 DJeMEHTHI BBINYKJIOIO aHAJIN3a. 16 6 10
5 MeTo/1bI YCIIOBHOM ONTHMH3AIUH. 36 8 8 20
6 3ajgaun BapuallMOHHOTO MCYUCIICHUSI. 22 6 8 8
Uroro: 144 34 34 76
Bcero: 144 34 34 76

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

1 OOmasi mocraHoBKa 3aJaydM oNTHMM3amMu. MeToabl MHHUMHM3AUUM (YHKIHMH OHOI
nepeMeHHOM.

[TocraHOBKa 3aJau¥ ONTHUMM3ALMHM, BHUJBI 3alad ONTUMHU3ALUU M OCHOBHBIE IIOJOXKEHHUS TEOPHUH
ontuMu3anuu. TeopeMa O COKpallleHUM WHTEpBajla HEONPEAEIEHHOCTH. MeToibl MUHUMU3ALNN (DYHKINUN
OJTHOW TMepEeMEHHOM: JlelleHusl OTpe3Ka IoroiaM, 30J0Toro ceyenusi, dubonauun, HeroToHa, nuaes merona,
reoMeTpuYecKas HHTEPIPETaLs, aITOPUTM, IIpOrpaMMHas pealu3anus.

2 MeToabl MUHUMH3AIUH (PYHKIUI MHOTHX NlepeMeHHBbIX.

Metonbl MUHMMM3ALMU (QYHKIUMH MHOTHX TEPEMEHHBIX: HAMCKOPEHIIEro CIycKa, COMpPSKEHHBIX
rpaJueHToB, KoHpurypanuii, HbproToHa wuaes MeToga, TeoMEeTpUuYecKas HHTEpPIpEeTalus, alropuTM,
IIpOrpaMMHas peaanu3ausl.

3 3apaua JIUHEHOr0 MPOrPaMMHUPOBAHUS

3amaya JMHEHHOTO TMPOTPAaMMHUPOBAHUS: IIOCTAaHOBKA 3aJayd, NPHUMEPHI, TE€OMETpUYeCKas
untepnperanus. Kanonuueckass 3amava nuHeWHoro mnporpammupoBanus. Teopembl [anuwmra pms 3JIIL
CuMmmrekc-mMeron. llowck  HayanpHOro  Oasmca. OiIeMEHTHI  JBOWCTBEHHOCTH B JIMHEHHOM
MpOrpaMMUPOBAaHUM U OCHOBHBIE TEOPEMbI JABOMCTBEHHOCTH. LlemounciieHHOe mTporpaMMupOBaHUE.
TpancnoprtHas 3aaaya.

4 JeMeHTHI BBIYKJI0I0 aHAJIN3a



Beinmyknble ¥ CUJIBHO BBINYKIbIE (DYHKIMM M MX CBOHCTBa (OCHOBHBIE TeopeMsbl). Kpurepuu
BBINMYKJIOCTH TVIAAKUX (yHKUUNA. Teopembl OTAETMMOCTH BBITYKJIBIX MHOXecTB. Teopema Kyna-Takkepa.
[TonsiTre 0 MBOMCTBEHHOM 3a7a4e (OCHOBHBIC TEOPEMBI)

5 MeToabl yCJI0BHO ONITUMHU3ALUM

Heob6xoauMble 1 g0CcTaTOUYHbIE YCIOBUS YCIOBHOTO 3KcTpeMyma. [IpaBuino muoxureneit Jlarpanxa
JUIA 3a/1a4 C OTPAaHUYCHUSMM TUIIA PABEHCTB M HEPABEHCTB, JUIS 33Ja4 CO CMEUIAaHHBIMU OTPaHUYCHUSIMHU.
Teopema o mtpadubix pyHKIuaX. Meron mrpadubix GyHKuuit. MeToa npoeKuuii rpaJieHToB

6. 3a1ayM BapUALIMOHHOTO MCYHUCIEHHUS.

[TocraHoBKa 3aayu BapualMOHHOTO ucuuciaeHus. OCHOBHBIE JIEMMbI U TEOPEMbl BapHAILIMOHHOTO
ucuncnenus. Juddepenuman Pynxnuonamna. Teopema 0 HEOOXOOUMOM YCIOBHHM SKCTpPEMyMa
dbyHkuroHana. YpapHeHue Dunepa. Buapl 3a1au BapuaimoOHHOTO UCUUCIICHUS

4.3 JlabopaTopHble padoThbI

Ne JIP Ne HaumenoBanwue 1a00paTopHBIX paboT Koz-s0
paszzuena 9acoB

1 1 MeTo/1p1 MUHUMH3AIUN QD YHKIIMHA OJHOM EPEMEHHOM. 4

2 2 MeTtoapl MUHUMU3AIMH (YHKIMYA MHOTHX IIEPEMEHHBIX. 4

3 3 CuMILIeKC-METO/I U1l peIIeHUs 3a4a4M JIMHEHHOTO 4
POrPaMMHUPOBAHHUS

4 3 I{enouncaeHHOE MPOrpaMMHUPOBAHUE 4

5 3 TpaHcriopTHas 3a1a4a 2

6 5 Metona mTpadHbIX QyHKITHI 4

7 5 MeTo1 IpOeKINiA rpaiIieHTa 2

8 5 Meton MmHOXKUTENeH Jlarpanka 2

9 6 BapuanuuonHsbii npuHuun. Y paBHeHue Diliepa. 4

10 6 OkcrpemyMm (yHKIHOHANA. M30nepumMeTpudeckas 3agaqa. 4
OnTuMainbHble QYHKITHH
Hroro: 34

5 YueOHO-MeTOAMYeCKOE 00ecnieyeHHe TUCHMILINHBI
5.1 OcHoBHas auTEpaTypa

1 Annpeesa E.A. BapuannonHoe ucuucieHre 1 METO/Ibl onTUMH3aMu: YueoHoe nocodue / E.A.
AnppeeBa, B.M. Lupynesa. OpenOypr : TOY OI'Y, ; Teps: TI'Y 2004. - 575 c. - ISBN 5-7410-5412-5.

2. [TanTenees, A. B. Meroabpl onTuMU3aliiy B IpuMepax u 3agadax [Teker] : yae6. mocobue / A. B.
ITaurteneena, T. A. JIetoBa. - M. : Bricmr. mik., 2002. - 544 c. : uir. - ISBN 5-06-004137-9.

3. Jlecun, B. B. OcHoBbl MeTofi0B onTumu3anuu [ Tekcer] : yue6. mocodue / B. B. Jlecun, O. I1. JIu-
CoBell.- 3-¢ u3., ucnp. - CII6. : Jlanp, 2011. - 342 c. - bubnuorp.: c. 340-341. - ISBN 978-5-8114-1217-4.

4. Banbko, B. 1. BapuannonHoe ucuuciaeHue U onTuMaiabHoe yrpasieHue [ TekcT] : yuel. 1ist By-
308 / B. U. Banbko, O. B. Epmommna, I'. H. KyBeipkuH.- 2-¢ uzn. - M. : MI'TY um. H.D. baymana, 2001. -
488 c. - (MaTemaTnka B TEXHHUECKOM yHUBepcuTeTe ; BoI. 15) - ISBN 5-7038-1270-4. - ISBN 5-7038-
1370-0.



5.2 lonojHuTEIbHAA JIUTEPATYpPa

1. AMocoB, A. A. BeruncnuTtenbHbIe METOIBI 711 HHKEHEPOB [ Tekcr] : yueb. mocobue yist By30B /
A. A. Amocos, 10. A. lyounckuii, H. B. Konuenoga.- 2-e u3n., non. - M. : Usn-Bo MDU, 2003. - 596 c. :
wi. - bubmumorp.: ¢. 577-582. - ISBN 5-7046-0919-8.

2. Bacuibes, O. B. Metoibl onTUMU3aIiuy B 3a1a4ax v ynpaxHeHusx [ Tekcr] : yae6. mocodbue / O.
B. Bacunbes, A. B. Apryunsnes. - M. : ®usmatiur, 1999. - 208 c. - ISBN 5-9221-0006-8.

3. Koctun, B. H. Meroap! ontuMu3anmu B ipuMepax u 3anavax [Tekcr] : yaeOHoe mocodue ajist CTy-
JICHTOB, 00YYaIOIIUXCS 110 IPOrpaMMaM BBICIIEro Mpo(ecCHOHaNTbHOTO 00pa30BaHus MO CIEUATbHOCTH
"[IporpammHOe 0OecrieueHHEe BEIUMCIUTEILHON TEXHUKY U aBToMaTu3upoBaHHbIx cucteM" / B. H. Koctun, A.
H. Kamunus. - OpenOypr : [OY OI'Y, 2008. - 154 c. : un. - bubmumorp.: ¢. 153. - ISBN 978-5-7410-0826-3.

5.3 llepuoanueckue u3TaHusl

1 Maremaruyeckoe MoAenupoBanue : xxypHai. - M. : APCMU, 2016.
2 [lpuknagHas MaTeMaTHKa U MEXaHUKa : )KypHai. - M. : Arenrctso "Pocrieuars", 2016

5.4 UnTepHeT-pecypcsl

1 bubnmoreka MexTyHapOIHOTO HaydYHO-00pazoBatenbHOro caiita EQWorld. Mup matemarnueckux
ypaBHeHui. Pexxum nocrtyma: http://eqworld.ipmnet.ru/ru/library/mathematics/numerics.htm;

2 EnuHoe 0KHO JocTyIa K 00pa3oBaTenbHBIM pecypcaM. Pesxkxum nocryma: http://window.edu.ru;

3 VHTepHeT-yHUBEPCUTET MHPOPMAIIMOHHBIX TeXHOIOTHI. KoMIuteke OecriaTHhIX y4eOHBIX KypCOB
INTUIT.RU (Bepcust 1.0). Pexxum nocryna: http://www.intuit.ru

5.5 TlporpammHoe obGecneuyeHue, npogeccuoHaIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CHCTEMBI

1. Onepaunonnas cucrema Microsoft Windows Tekymielr Bepcuu. JlocTynHa B paMKax MOJIMUCKU
Microsoft  DreamSpark  Premium. Pa3paborumk: xommanuss  Microsoft. Pexum  pocryna:
https://e5.onthehub.com/WebStore/ProductsByMajorVersionList.aspx?cmi_mnuMain=bdba23cf-e05e-e011-
971f-0030487d8897&ws=58727022-4bac-e211-88b7-f04da23e67f4&vsro=8

2. OducHsrit naker Microsoft Office (Word, Excel, Power Point) tekymeit Bepcuu. octyneH B
pamkax smneHsnonHoro cornamenus OVS-ES. Paspaborumk: xommanust Microsoft. Pexxum mocryma:
https://products.office.com/en/home

3. UnrerpupoBanHas cpena paspabotku Microsoft Visual Studio tekymieir Bepcum. JlocTymHO
OecrulaTHO B paMKax JHIeH3MOHHoro cornamenus Visual Studio Community. PazpaGotumk: koMmaHus
Microsoft. Pexxum moctyma https://visualstudio.microsoft.com/ru/vs/community/

6 MaTepuajibHO-TEXHHYECKOe o0ecnevyeHne JUCHMIIMHBI

VYyeOHble ayIUTOPUM Ul TPOBEIEHHS 3aHATUH JEKIMOHHOTO THIA, CEMHUHAPCKOTO THUIMA, IS
MIPOBEJICHUSI TPYIIOBBIX U WHAMBHUIYAJIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJS M MNPOMEXKYTOUHOU
aTTeCTalluu.

AynuTOpUN OCHAIIEHbI KOMIUIEKTAMH YUY€HUYeCKOW MeOenH, TEXHHYECKUMHU CPeICTBaMU 00y4YeHMs,
CITy>KaIllUMU JUIsl TIpeJICTaBlIeHHs yueOHOH HH(pOpMaIK OOJIBbIION ayTUTOPUH.



Jns mpoBeneHuss 1a0OpaTOPHBIX 3aHITHH HCIOIB3YETCS KOMIBIOTEPHBIH KJIAcC, OCHAICHHBIN
KOMITBIOTEpaMU C omneparnronHoi cucremoit WIiNdows Tekyieil BepcHM C YCTaHOBJICHHBIM NaKETOM
O0(UCHBIX TPOTPaMM U UHTETPUPOBAHHOM cpeoit pazpadoTku [10.

[ToMemienue 1jst caMOCTOSITENIBHON pabOThl 00YYarOIIMXCS OCHAIIEHBI KOMITBIOTEPHOW TEXHUKOM,
MOAKIIOUEeHHON K cetu "MHTepHeT", W oOecrnedeHHeM J0CTyla B DJICKTPOHHYH HWH(OPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.



