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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enstMu OCBOCHMSI TUCITUTUIMHBI (MOJTYJIS) SIBISIOTCS:

- W3Yy4Y€HHUE CTYJICHTAaMH MAaTEMaTUYECKOE OIMCAHUE 3aJlay ONTHUMHU3AIUU
HECYIIUX KOHCTPYKIIUH;

- U3Y4YeHUE CTYJCHTAaMU OCOOCHHOCTH aHaiu3a U KOPPEKTUPOBKHU
HaANPsHKEHHO-/1e()OPMUPOBAHHOTO COCTOSIHHSL.

3agayamMu JUCHUILIIMHBI (MOMYJIs) SIBIISIFOTCS

- oBiajeHue HambOonee OSPPEKTUBHBIMH  UYUCICHHBIMH  METOIaMH
ONTHMU3AIINH;

- (popMUpPOBaHNE HABBIKOB BBIUMCICHUS TPAJIUEHTOB PACUETHBIX HAPSKEHUM
Y [IEpEMELICHHM.

2. Ilnanupyembie pe3ynbTaTbl 00yUEHHS MO JUCHUILUIMHE (MOIYJIIO).

Ilepeuenb (GopmMuUpyEMBIX pe3yJbTaTOB OCBOCHHUS  00pa3oBaTENbHOU
porpamMmbl (KOMIIETEHIIUI) B pe3yJibTaTe 00yUeHHUs M0 AUCIUILTNHE (MOIYIIIO):

IIK-4 - CnocobGeHn pa3pabaThiBaTh W MOAUGUIMPOBATH MPOrPAMMHOE
oOecrieueHue.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJII0 ) IPEIIoIaraeT, 4YTo 1Mo ero pe3yIbTataM
oOyuJarommiicst Oyier:

3HaTh:

- TIOCTAaHOBKY M MAaT€MaTUYeCKOE OINMCAHWE 3a7a4 ONTUMH3AIMN HECYITUX
KOHCTPYKLUU;

- HanOoJee Y(PheKTUBHBIC YUCTIEHHbBIE METOIbI ONITUMHU3AIINY;

- 0COOEHHOCTH aHAN3a U KOPPEKTUPOBKH HANIPSKEHHO-1e(hOPMUPOBAHHOTO
COCTOSIHHSI,

- BJIUSIHUE THITA CEUEHUS U APYTrUX (PAKTOPOB HA OMTHUMH3AIMOHHBIN pecypc.

YMmers:

- MOJCINPOBATH HCCYHII/IG KOHCTp}II(I_II/II/I C IIOMOINbKO IICPEMCHHBIX
IIPOCKTUPOBAHHUS, IEPEMEHHBIX COCTOSIHUS U APYTUX MapaMeTPOB;

- BLITIOJIHUTH pacqu, a TaKIKEC aBTOMaTI/ISI/IPOBaHHBII\/'I aHaJIn3 nu
KJacCU(UKALMIO OTPAaHUYEHUN, OTpaXalolMX TPeOOBaHUA K MPOEKTHPYEMOM
KOHCTPYKIIHH,

- AHAJIM3HUPOBATH ‘-IYBCTBI/ITCJ'IBHOCTB INCPCMCHHBIX COCTOSAHUA (paC‘-IeTHLIX
HaMpsOKEHUH W TIepeMENIeHui) K HeOOJNbIIUM W3MEHEHUSM IEePEMEHHBIX
MPOEKTUPOBAHMS.

Baanern:



- CIIOCOOHOCTBIO BBIUMCIIATH ONTUMU3UPYIONINE MPUPAIICHUS HE3aBUCUMBIX
Y 3aBUCUMBIX TIEPEMEHHBIX TPOCKTHUPOBAHNS,

- CIIOCOOHOCTBIO  ONPEACNITh  aAeKBaTHBIM  CIIOCOOOM  TakKHe
KOPPEKTUPYIOIIHE TPHUPAMICHUAS TEPEMEHHBIX TPOSKTHPOBAHUSA, KOTOPHIC
00eCIIeunBarOT YI0BICTBOPEHNE OCHOBHBIX TPEOOBAaHUI TPOCKTUPOBAHHS,

- CIIOCOOHOCTBIO  HCIIOJh30BaTh  KOMITBIOTEPHBIC IPOrPAMMBI  JUIS
ONTHMH3AIIUN ITPOCKTHBIX PEIICHUH.

3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JUCIUILUIMHBI (MOTYJIS).

OO6mast TPYJIOEMKOCTh AUCIHUILIMHBI (Moayisi) coctaBisier 4 3.e. (144
aKaJeMHYeCKuX Jaca(oB).

3.2. OOvem mucuuIIMHBI (MOAynsi) B (OpME KOHTAKTHOM pabOTHI
oOyyarolmuxcs € MeJarort4eckuMu  paboTHHUKaMu M (WIKM)  JIMLAMH,
IPUBJIEKAEMBIMH K peain3alun 00pa3oBaTeIbHOM MporpaMmbl Ha UHBIX YCIOBHSX,
IIPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KommaectBo yacos

Turm yaeOHBIX 3aHIATHI
Bcero | Cemectp Ne9

KonTtakTHas paboTa mpu npoBeIeHNH YUeOHBIX 3aHATHH (BCET0): 64 64
B tom uucne:

3aHATHSA JIEKIHOHHOTO THIIA 32 32
3aHATHS CEMUHAPCKOTO THIIA 32 32

3.3. O6bemM mucCHUIUIMHBI (MOIYJiA) B (OpME CaMOCTOSITENIbHONW padOThI
oOyyJarormxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYarOIIMXCS C
nearoruaeckKuMu paboTHUKAMHU U (WITH ) JIUIIAMU, IPUBIIEKAEMBIMH K peau3aiiu
o0pa3oBaTeNbHOM MpOTpaMMbl Ha HWHBIX YCIIOBUSIX, TPU TNPOBEACHUU
IPOMEKYTOUHOM aTTecTauu cocrapisieT 80 akaieMrUuecKux yaca (OoB).

3.4. ITpu oOy4eHuH 10 HHAUBUIYATLHOMY YYEOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00Yy4YeHUHU, 00BEM JUCITUTUTHHBI (MOIYJIsI) MOXKET OBITh peasii30BaH
MOJTHOCTHIO B (pOpME CaMOCTOSITENIHbHON pabOThl 00yUaIOMUXCs, a Takke B (hopme
KOHTaKTHOU pabOThl O0ydYarOMMXCs C MEAAarorudecKuMu pabOTHUKaMU U (UJTH)
JUIIaMU, TIPUBJICKACMBIMH K peai3allii 00pa30BaTeILHOM MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBEACHUH TIPOMEKYTOYHOW aTTECTAIINH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).




4.1. 3aHATHSA TEKIIMOHHOTO THUIIA.

r]:l/-gn Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
1 |[TocranoBka 3a7a4 ONTUMHU3AIUU HECYIIUX KOHCTPYKIUH
BapuaHTHO-ONITUMAaIBHOE TIPOESKTHPOBAHKE (TIEPEMEHHBIE IIPOCKTUPOBAHIS U COCTOSHIUS, TapaMeTPHI
KOHCTPYKIMHU, 3aBUCUMBIC IICPEMEHHBIC TPOCKTUPOBAHM, LICTICBAsA (I)yHKIlI/IH).
2 |McxomHble maHHBIE IJIs pacdyeTa U ONTUMHU3AINT
KOOp)II/IHaTI)I, TONOJIOTUA, MPUKPCIUICHUA, HArpy3KH, TUIILI MaTCpHUAJIOB, CEUCHUI U rmomaz[eﬁ,
OrpaHNYCHUA yHI/I(bI/IKaIlI/II/I.
3 |AHanu3 HaAPSHKEHHOTO COCTOSHUS
Brruucnenue u ananus PaCyYCTHBIX HaHpSI)KeHI/Iﬁ JJIL KaKA0ro 3JICMCHTA KOHCTPYKIUU IIPU KAXKAOM
3arpy’XCHUU.
4 |Jluneapuzanus ypaBHEHUN COCTOSHUS M BBIYMCIICHUE TPAIUEHTOB PACUETHBIX
NepeMeIleHUH.
5 |TouHbIil 1 MPUOIMIKEHHBIN CITOCOOBI BRIUMCICHUS I'PAIMCHTOB PACUCTHBIX HAIPSDKCHUM.
Teopus 1 npakTUYECKask peain3alus ONTUMHU3ALNN KOHCTPYKIIUI
AHanus u maccmbnxaum{ OFpaHI/I‘IeHI/Iﬁ (aKTI/IBHBIe, MAaCCHUBHBIC 1 HAPYHICHHBIC OTPAaHUYCHUS,
KJaccu(UKaIys 1mo HeBs3KkaM 1 K03 QUIeHTaM aKTHBHOCTH)
7 |OmpeneneHre ONTUMH3UPYIOUINX MIPUPAICHUH IEPEMEHHBIX TPOESKTUPOBAaHUS (MaTpHULIa
MACCUBHBIX OTPaHUYCHHI, OTpeieNIeHUE ITTUHBI Il1ara CIycka).
8 |OmpeneneHre KOPPEKTUPYIOMIUX MPUPAILIEHU TIepEeMEHHBIX MPOSKTUPOBaHUS (MaTpuIa
HapYIICHHBIX OTPaHUYEHUH, CTaHJapTHAs, JIy4eBast U CIeI[HalIbHAs KOPPEKTUPOBKH).
9 |OmpenerncHre ONTUMHU3UPYIONIETO HAPABICHHS H3MEHEHUS IIEPEMEHHBIX
MIPOCKTUPOBAHUS (MAaTpUIla AKTUBHBIX OTPAHUYECHUM, OCOOCHHOCTH BBIYUCIICHUS
MHOXHUTeNeH Jlarpanka, onpeneneHue HapaBJICHHS CITyCKa).
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlaGopatopHbie pabOThI
Ne
W HaumenoBanue nabopaTopHbIX paboT / KpaTKoOe cofepKaHue
1 |BapuaHTHO-ONTUMaTbHOE MPOEKTUPOBAHUE
PaCCMOTpeHI/Ie 1 aHaJIn3 BapI/IaHTHO-OHTI/IMaJ'H)HOFO HpOGKTHpOBaHI/IHI
-IIEPEMCHHBIC IIPOCKTUPOBAHUA U COCTOSAHUA,
-mapaMeTpbl KOHCTPYKIIUU,
-3aBUCHUMbIC ICPEMCHHBIC IIPOCKTUPOBAHUS,
-leJjeBasa (byHKIII/ISI.
2 |McxonHble JaHHBIE IS pacdeTa U ONTHMH3AIHH

IToAroToBKa MCXOMHBIX JAHHBIX AJIS pacueTa W ONTHMH3AIINH:
-KOOPIMHATHI,

-TOTIOJIOT A,

-TIpUKPEIIICHNS,

-Harpys3Kuy,

-TUIIBl MATEPHUAJIOB, CEUCHUH U MJIOIIAEH,

-OrpaHuueHHs YHU(DUKALIHY.




/o

HaunmenoBanue 1a60paTopHBIX paboT / KpaTKoe copepikaHue

Ananusz HAITPAKCHHOI'O COCTOAHUA
Pacuer Haps’KEHHOI'0 COCTOSAHUA:
-BBIYUCJICHUEC U aHAJIN3 PACYCTHBIX HaHpH)KeHI/[ﬁ
=1 KaKA0ro 3JIEMCHTA KOHCTPYKIIUN

-[IpH KaXXJA0M 3arpyKCHUU.

Brruucnenue rpagueHToOB pacyeTHBIX NIEpEMELICHUN.
OnpenerneHne MepeMenICHAN]:

-JIIMHEapU3aysl ypaBHEHUM COCTOSHUSA U

-BBIUUCIICHHUE TPAJAUEHTOB PACUETHBIX NIEPEMEILIEHUH.

TouHbIN ¥ TPUOTMKEHHBIN CIIOCOOBI BEIYMCIICHUS TPAJAMEHTOB PACYETHBIX HAIIPSKEHUH.
CpaBHEHHUE PA3IHUYHBIX CIOCOOOB BBIYUCIICHHUS:

-TOYHBIN CIIOCOO BBIYMCICHUS IPAJUCHTOB PACYETHBIX HAPSDKCHUI,

-IpUOIMKEHHBIH CIOCO0 BBIYUCICHNUS TPAAUCHTOB PACUCTHBIX HANPSKESHUH.

AHanm3 u K1accupuKaIys orpaHuIeHAN

AHanu3 U KIacCU(pUKanns OrpaHIdCHIHA:

-aKTUBHBIC,

-[IaCCUBHBIC U HAPYIICHHBIC OI'PAHUYCHUA,

'KHaCCI/I(i)I/IKaLII/Iﬂ 10 HEBA3KaM U KO3(1)(1)I/IL[I/IQHTaM AKTHUBHOCTH

OrnpeneneHne KOPPEKTUPYIOLIUX MPUPAIICHUI IEPEMEHHBIX POEKTUPOBAHUS
OnpezneneHnue KOPPEKTUPYIOMIUX IPUPALICHUN IEPEMEHHBIX TPOSKTUPOBAHUSA:

-MaTpHULA HAPYIIECHHBIX OTPAHUYEHUH,

-CTaHJlapTHas,

-JIydeBas u

-CricuajibHasl KOPPEKTUPOBKU.

Onpenenenre ONTUMU3UPYIOUINX MPUPAIIEHUN IEPEMEHHBIX TPOEKTHPOBAHUS
OmnpeneneHre ONTUMHU3UPYIOIIUX TPUPAIIEHUHA TIEPEMEHHBIX ITPOSKTUPOBAHUSL:

-MaTpHIIa TACCUBHBIX OIPaHUYECHUH,

-OIpe/eNeHne AIMHBI I1ara CIycKa.

Onpez[eneHI/Ie ONTUMU3HPYIOMICTO HAIPABJICHUSA U3MCHCHUS ITICPEMCHHBIX

IMPOCKTUPOBAHUA

OHpCI[eJ'IeHI/IC ONTUMHU3UPYIOIICTO HAIPABJIICHUA U3MCHCHU S IICPEMCHHBIX IPOCKTUPOBAHUA!
-MaTpulla aKTUBHBIX OI‘paHH‘ICHHﬁ,

-0COOEHHOCTHU BBHIYMCIIEHUS MHOKHTEIICH J'[arpamxa,

-ONpeaACIICHUC HAlIPABJICHUS CITyCKa.

4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.

/o

Bun camocrosTensHO# paboThI

W3yueHne NONOIHUTENBHON JIUTEPATYPBI.

IIoarororka k MPAKTUYCCKUM 3aHATUAM.

Brmmonnenue KYpCOBOTI'O ITPOCKTA.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALIMH.

gl b WO N

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

4.4. ITpumepHbIi IEpeYeHb TEM KYpPCOBBIX TPOEKTOB




Bce 3aJaHUA BBIITOJIHAKOTCA 110 HHAWBUAYAJIIbHOMY BAPpHUAHTY.

l. AaroputM u mnporpaMmHas peanuzanus (HOPMUPOBAHUS MATPUIIBI
YPaBHEHHI paBHOBECHS.
2. ITocTpoeHue JIMHUNA BIUSHHUSL.

3. Pazpabotka ¢GyHKIUH pelieHus TMOJHONH CUCTEMBbl YpaBHEHHM s
CTaTUYECKHU ONPEIETUMON CUCTEMBI:
- BBOJI UCXOJIHBIX JJAHHBIX;

- (hopMupoBaHUE MATPUIIBI YPAaBHEHUI PaBHOBECHS;

- TPAHCITIOHUPOBAHUE MATPULbI YPAaBHEHUN PaBHOBECHS;
- BBIYMCIICHUE YCUIINN (pelIeHNEe CUCTEMbl YPABHEHUN );
- BBIYUCJIEHUE AePOpMaLInii;

- [1I€4aTh PE3yJIbTATOB.

4. Pa3paboTka (QYHKUMNA pEeIIEeHUs MOJHOM CHUCTEMbl YpaBHEHUM IS
CTaTUYECKHU ONPEETUMON CUCTEMBI:
- BBOJI UCXOJIHBIX JJAHHBIX;

- (hopMupoBaHUE MaTPUIIbI ypaBHEHUI paBHOBECHS;

- TPAaHCTIOHUPOBAHUE MATPHULIBI YPABHEHN PABHOBECHS,

- BBIYUCJICHUE YCUITUH (pellieHue CUCTEMbI YpaBHEHUN );

- BBIYUCJIEHUE ePOopMaLnii;

- BBIYMCIICHUE TIEPEMELIICHNN Y3JIOB;

- IEYaTh PE3yJIbTATOB.

5. Perienne TeCTOBBIX U MHAMBHUIYAJIbHBIX 33]1a4 HAa CUJIOBOE BO3/IEHCTBUE.

6. PemieHue TECTOBBIX M HMHAMBHAYAIBHBIX 3aJa4 HAa TEMIEPATypHOE
BO3/ICHCTBHE.
7. IlocTpoeHre TMHUM BIUSHUSA CTATUYECKUM METOJIOM.

8. HOCTpOGHI/Ie JIMHUN BIIMSIHUS KHHEMaTUUYCCKUM MCTOIOM.

9. Pa3zpaboTka (QyHKUMI aJi1 pelIeHUs] TOJHOW CHUCTEMbl YpaBHEHUU IO
METOy NEPEMELIECHUI:
- BBOJI UCXOJIHBIX JTAHHBIX;

- (hopMHpoBaHUE MATPUIIBI KECTKOCTH aHCAMOJIs 3JEMEHTOB (BKJIIOYAET B
ce0s1 MOCTPOCHUE MAaTPHULIbI )KECTKOCTH JIEMEHTA);
- YYET KHHEMAaTUYECKUX TPAHUYHBIX YCIIOBUK;

- pELIEHUE CUCTEMBI YPABHEHUH (BBIUMCIECHUE IEPEMEILICHH );



- BBIUMCIICHHE YCWINH (BKJIIOUAeT B ce€0s1 (PyHKLHIO TOCTPOEHUS MaTPUILIbI
yCcuimil);
- BBIBOJ IEPEMELICHUN U YCUITU .

10. PaspaboTka (QyHKIUH, peanu3ylolleld pelIieHue IMOJHOM CHUCTEMbI
ypaBHEHUH MO METOY CHUJI.

5. IlepeueHp wu3MaHMM, KOTOpPBIE PEKOMEHAYETCS MCIOJIb30BATh IIPH
OCBOCHUU JUCHUIUIAHBI (MOAYJIA).

Ne

i bubnuorpaduueckoe onucanue MecTto gocryna

1 CrpyuenkoB B.I1. Meroas!l onTuMu3aumn https://ibooks.ru/bookshelf/344925/reading.
tpacc B CAIIP nunelinbix coopysxennii / B.. | - TeKcT: oneKTpoHHbIi

Crtpyuenkos. - Mocksa : COJIOH-IIPECC,
2017.-272 c. - ISBN 978-5-91359-139-5
2 TepexoB M.B. Mozenu u MeToIbl aHAJIN3a https://ibooks.ru/bookshelf/359433/reading.
IpOEeKTHBIX pemmenuii. [Ipaktukym / M.B. - TekcT: 97eKTPOHHBIH.

Tepexos, JI.b. ®ununmnosa, A.A.
Maprteinenko, B.A. llkaGepun, E.O.
AgepuenkoBa, A.A. TunieHnko. - Mockaa :
®unTa, 2018. - 147 ¢. - ISBN 978-5-9765-
4023-1

3 Metoapl ONTUMHU3AINH : YYEOHUK U https://urait.ru/bcode/536292
npakTUKyM Ju1s By30B / @. I1. Bacumbes,

M. M. Iloranos, b. A. bynak,

JI. A. ApremMbeBa ; oz perakuuen

®. II. BacunbeBa. — MockBa : I31aTenbCcTBO
FOpaiit, 2024. — 375 c. — (Bricuee
obpaszoBanue). — ISBN 978-5-9916-6157-7

6. IlepeueHb COBpEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIb30BAThCS TPHU
OCBOEHUU JUCHUUIUIAHBI (MOAYJIA).

Odunmanehsiii caiit PYT (MUUAT) (https://www.miit.ru/).

Hayuno-texanueckas ounbnuorexka PYT (MUUT) (http:/library.miit.ru).

O6pazoBarenbHas maatdopma «kOpaitt» (https://urait.ru/).

DNEeKTPOHHO-OMOIMOTeUHAs cucTema U3J1aTeIbCTBA «Jlaub»

(http://e.lanbook.com/).
DIIeKTpOHHO-0MOmoTeuHas cucrema ibooks.ru (http://ibooks.ru/).



7. IlepedyeHb  JHIIEH3MOHHOTO W  CBOOOJHO  PacHpPOCTPAHIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTAHBI (MOIYJIs).

Microsoft Internet Explorer (uiu npyroit 6paysep).
OmnepanronHas cucreMa Microsoft Windows.
Microsoft Office.

8. Ommcanme MaTepUATBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYILIECTBJICHUSI 00pa30BaTEIbHOrO Mpoliecca Mo JUCIUILUIMHE (MOIYJIIO).

YyebHble ayIUTOpPUM JUIsI TPOBEACHUS YUYEOHBIX 3aHSATUN, OCHAIEHHBIC
KOMIIBIOTEPHOU TEXHUKON U HAOOpaMu IEMOHCTPAIIMOHHOTO 000pYy10BaHUS.
9. ®opma MPOMEKYTOUYHOM ATTECTALINU:

3auet B 9 cemectpe.
KypcoBoii npoekT B 9 cemecTpe.

10. OueHouHbIE MATEPHUAIIBI.

OueHOYHbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUYHON

aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBHUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktrom PYT (MUUT).
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