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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

HensiMu 0CBOCHUS AUCLMIUIUHBI (MOJTYJIS) SBJISIOTCS:

- W3yYECHHUE CTYJICHTAMU MAaTEMATHYECKOE OMUCAHWE 3aJad ONTHMH3ALUU
HECYIINX KOHCTPYKIUU;

- U3y4YEHUE CTyJAEHTaMHd OCOOCHHOCTM aHallu3a U KOPPEKTUPOBKHU
HaIpsHKEHHO-1e(hOPMUPOBAHHOTO COCTOSIHUS.

3ajauamMu TUCIUTLIUHBI (MOTYJIs1) SIBJISTFOTCS:

- oBiageHue HauOosiee APGEKTUBHBIMH  YHCIECHHBIMH  METOAaMu
ONTUMU3ALUY;

- hopMHUpOBaHNE HABBIKOB BBIUMUCIICHUS IPAIUEHTOB PACUETHBIX HAIIPSIKECHUN
Y MIEpEMELICHHM.

2. [Inanupyembie pe3yIbTaThl 00y4eHUS 110 AUCITUIUTMHE (MOIYJIIO).

Ilepeuenr ¢GopMUpyEMBIX pPE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
nporpamMmbl (KOMIIETEHLIUI) B pe3ysbTaTe 00yUYeHus Mo AUCUMIUINHE (MOIYIIO):

IIK-4 - CnocobeH pa3pabaTeiBaTh U MOAUGPUIMPOBATH MPOTPAMMHOE
obecrieueHue.

OO0yueHue 1Mo JUCHUIUIMHE (MOJIYIIIO0) IPEANoaraet, YTo Mo ero pe3yibTaram
oOyuarotuiicst 0yier:

3HaTh:

- TIOCTAaHOBKY M MaTeMaTU4YeCKOe OMUCAHWE 3a7ad ONTUMH3AIUN HECYITUX
KOHCTPYKLIWH;

- Hanbosee A3 PeKTUBHBIEC YUCICHHBIE METO/IbI ONITUMU3AIINH;

- 0COOCHHOCTH aHaJIM3a ¥ KOPPEKTUPOBKH HAIPSKEHHO-1e(POPMUPOBAaHHOTO
COCTOSIHUSL;

- BIMSTHUE TUTIA CEUYCHUS U APYTUX (GaKTOPOB HA ONTUMH3AIMOHHBIN pecypc.

Ymerh:

- MOJIEJIUPOBATh HECYIIME KOHCTPYKIHUH C TIOMOIIBIO TMEPEMEHHBIX
MPOEKTUPOBAHMUS, IEPEMEHHBIX COCTOSIHUS U JPYTUX apaMeTpOB;

- BBIIOJIHUTH pacyeT, a TaKXke aBTOMATU3MPOBAHHBIM aHAIU3 U
KJIacCU(UKAIIMIO OTPAaHUUYCHUM, OTPaKaloIUX TPeOOBaHHUS K MPOCKTUPYEMOM
KOHCTPYKIINH;

- QHAJIM3UPOBATHh YYBCTBUTEJIBHOCTh MEPEMEHHBIX COCTOSIHUS (PacueTHBIX
HAMpsODKCHUH W TIEPeMENICHH) K HeOOJbITUM HW3MEHEHUSM TEPEMEHHBIX
MPOCKTUPOBAHMSI.

Baanern:



- CIOCOOHOCTHIO BBIYUCIIATH ONTUMUZUPYIONINE MPUPAIICHIS HE3aBUCUMBIX
Y 3aBUCHUMBIX NIEPEMEHHBIX MTPOCKTUPOBAHMS;

- CHOCOOHOCTBIO  OMNpeAeNaTb  aJeKBATHBIM  CIOCOOOM  Takue
KOPPEKTHPYIOIIME MPUPALICHUS TEPEMEHHBIX MPOECKTUPOBAHUS, KOTOPHIE
00€eCIeYnBaIOT YJOBJIETBOPEHNE OCHOBHBIX TPEOOBAHUN MTPOCKTUPOBAHMS;

- CIIOCOOHOCTBIO  HWCIIOJIB30BaTh  KOMITBIOTEPHBIE TPOTPAMMBI  JJIS
ONTUMU3AIUU TPOEKTHBIX PEIICHUI.

3. O0beM IUCHUIUIUHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).

OO6masi TpyHOEMKOCTh AUCHUIUIMHBI (MOayJsi) coctaBisier 4 3.e. (144
aKaJieMUYecKux yaca(oB).

3.2. O06bem pauCHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyvarmuxcst C  IeJarormueckuMu  paboTHUKaMu ®W  (WIM)  JIUIIAMH,
MPUBJICKAEMBIMU K pean3aiuu 00pa30BaTeIbHON MPOTPaMMBbI HA MHBIX yCIIOBHUSX,
IPY POBEJICHUY yUEeOHBIX 3aHITHIA:

KonmgectBo yacos

Tun yueOHbIX 3aHATHH
Bcero | Cemectp Ne9

KonrakTHas paboTa rmpy npoBeieHUN Y4eOHBIX 3aHSATHH (BCET0): 64 64
B toM uucne:

3aHATUA JIEKLIMOHHOTO THIIA 32 32
3aHATHS CEeMUHAPCKOTO THIIA 32 32

3.3. O0beM mUCIUIIIUHBI (MOIyNs) B (hopmMe caMOCTOSITENIBHONW paboThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OOydYaromMXCs ¢
NearornaecKuMu pabOTHUKAMHU | (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K PeaTU3aIiu
oOpa3oBaTeapbHON TpPOrpaMMbl HA HWHBIX YCIOBHUSAX, TIPU TPOBEICHHUH
IPOMEKYTOUHOM aTTecTauu cocTaBisieT 80 akageMHIecKuX Jaca (OB).

3.4. Ilpu oOy4eHnu Mo MHAUBUAYATLHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIE TIPU
YCKOPEHHOM O0y4Y€HHUH, O0BEM UCHUIUIMHBI (MOJIYJIs1) MOXKET ObITh peaanu3oBaH
MOJTHOCTBHIO B (hOpME CaMOCTOATEIBHON paboThl 00yJaromMXcs, a Takxke B popme
KOHTAKTHOM paboThl 00YUYaIOIIMXCS C MEJarornuyecKuMy paOOTHUKAMU U (WJIH)
JULAMU, NPUBJIEKAEMBbIMH K peasiu3aliii 00pa30oBaTEIbHOW MPOrpaMMbl HA MHBIX
YCIIOBUSIX, TP MPOBEJCHUU IPOMEKYTOUHOM aTTeCTALIUU.

4. ConeprxkaHue TUCIHUTIIAHBI (MOTYJIs).




4.1. 3a"HaTH TEKIIMOHHOTO THUIIA.

rjl\ign TemaTrKa JIEKIIMOHHBIX 3aHSATHH / KpaTKOE COJEpKaHUE

1 |[TocranoBka 3a7a4 ONTUMHU3AIUN HECYIIUX KOHCTPYKITUI
BapHaHTHO-OHTHMaJ'ILHOe MMPOCKTUPOBAHUC (HepCMeHHLIC MPOCKTUPOBAHUSA U COCTOAHUSA, ITAPAMETPBL
KOHCTPYKIINH, 3aBUCUMBIC ICPEMCHHBIC IIPOCKTUPOBAHUS, LICIICBAs (1)yHKLII/I$[)

2 |Ucxoauble JaHHBIE AT pacyeTa U ONTHUMU3AINH
KOOpZ[I/IHaTI)I, TOMOJIOT A, MPUKPLCIUICHU S, HAIPY3KU, TUIIBI MAaTEpUaJIOB, CEUYeHU U rmomaz[ef/i,
OrpaHHYeHUs YHU(UKALINH.

3 |AHanu3 HaANPSHKEHHOTO COCTOSHUS
Brruucnenue u aHanus PacU€THBIX HaHpﬂ)I(eHI/If/'I JUIST KQOKIO0TO 3JIEMEHTA KOHCTPYKIINHU TIPU KaXKIOM
3arpy>K€HHNH.

4  |Jluneapu3anus ypaBHEHUH COCTOSIHHS M BBIYMCIICHUE TPAIUEHTOB PACUETHBIX
MEPEMELICHUN.

5 |TouHblil ¥ IPUOTMKEHHBIN CTIOCOOBI BBIYHCICHUS TPAJAUEHTOB PACYETHBIX HAIIPSHKCHUN.
Teopus 1 npakTUYECKas peaau3anus ONTUMHU3ALNN KOHCTPYKIUI
AHanm3 u KI1accupHUKays OrpaHHIeHUH (aKTUBHBIE, TACCHBHBIC U HAPYIIICHHBIE OTPaHNYEHIS,
KJaccu(UKaIs 1Mo HeBA3KaM U K03(h(puIteHTaM aKTUBHOCTH)

7 |OnpeneneHre ONTUMHUZUPYIONTUX MPUPAIICHUH TIEPEMEHHBIX TPOSKTUPOBAHMSI (MaTpHUIIA
MACCUBHBIX OTPAaHUYCHUH, ONIPECIICHUE JIJIMHBI 11ara CIycKa).

8 |Ompenenenne KOPPEKTUPYIOMIMX MPHUPAIICHAN IEPEMEHHBIX IPOSKTUPOBAHUS (MaTpHUIla
HapYIICHHBIX OTPAHUYECHUM, CTAaHJApPTHAS, JIydeBasi U CIelUaIbHas KOPPEKTUPOBKH).

9 |OmpenencHre ONTUMH3UPYIONIETO HAPABICHUS H3MEHEHUS IIEPEMEHHBIX
MIPOCKTUPOBAHUS (MATPHIIA AKTUBHBIX OIPaHUYEHUN, 0COOEHHOCTH BBIUUCICHUS
MHOXHUTeNeH Jlarpanka, onpeneneHue HarpaBICHUS CITyCKa).
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlaGopatopHbie paOOTHI

Ne

w HaunmenoBanue 1abopaTopHbIX paboT / KpaTKoe CoIepKaHue

1 |BapuaHTHO-ONTUMaTbHOE IPOEKTUPOBAHUE
PaCCMOTpeHI/Ie 1 aHaJIn3 BapI/IaHTHO-OHTI/IMaHBHOFO HpOGKTHpOBaHI/IS{Z
-nepeMeHHHe HpOCKTHpOBaHI/IH " COCTOSAHUA,
-napaMeTpbl KOHCTPYKIHUH,
-3aBHCHUMBIC IIEPEMECHHBIC IIPOCKTUPOBAHUS,
-mienieBast (\yHKIIHS.

2 |HUcxonauble JaHHbBIE AT pacyeTa U ONTUMU3AINH

[ToaroroBka UCXOHBIX AAHHBIX Ui pacueTa U ONTUMH3ALUU:
-KOOpPJIMHATEI,

-TOIIOJIOTHSI,

-TIPUKPETUICHNUS,

-Harpys3KH,

-TUIIBI MaTEPUAJIOB, CEYEHUH U TUIOLIAJEH,

-OrpaHWYCHHS YHU(DUKAITIH.




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

AHanu3 HAIpPsPKECHHOI'0 COCTOSAHHAA
Pacuer HapsKEHHOTO COCTOSTHUSA:
-BBIYMCIICHUE H aHAJIU3 PACUETHBIX HAIPSKEHUN
=JIJIs1 K&XKI0ro 3JIEMEHTA KOHCTPYKIMHU

-IIPU KaXXJIOM 3arpy>KCHHUM.

Brruucnenue rpafueHTOB pacyeTHBIX IEPEMELICHUN.
OmnpeneneHne nepeMeneHINA:

-JINHEapUu3alus ypaBHEHUM COCTOSHUSA U

-BBIUMCIICHNE TPAJUEHTOB PACUETHBIX IIEPEMEILIEHUH.

TouHblii 1 TPUOTMKEHHBIH CITOCOOBI BEIUUCIICHHSI TPAIMEHTOB PACUETHBIX HAIPSKEHUH.
CpaBHeHI/Ie Pa3JINIHBIX CII0COOOB BBIUUCICHUS:

-TOYHBIN CIIOCOO BBEIYUCIEHUS T'paAuCHTOB PACUCTHBIX HaHpH)KeHHfI,

'HpI/IGHI/I)KeHHLII\;I Cr0CO0 BBEIYUCIIEHUS TpaaArCHTOB PAaCUYCTHBIX HaHpS[)KeHI/Iﬁ.

AHanus u K1accupuKanys orpaHuYeHUN

AHanm3 u KI1accupUKanys OrpaHuIeHUI:

-aKTHBHbIE,

-[IaCCHBHBIE U HApYIICHHbBIE OrPaHMYCHHS,

-Knaccu(UKAMs 110 HEBA3KaM U KO PHIIHEeHTaM aKTHBHOCTH

OnpenenieHre KOPPEKTUPYIOLINX TPUPALLECHHUN IEPEMEHHBIX IPOSKTUPOBAHNUS
OnpeneneHI/Ie KOPPEKTUPYIOINUX HpI/IpaHleHI/Iﬁ NEPEMECHHBIX IPOCKTUPOBAHUA:

-MaTpulla HapYIIECHHBIX OI‘paHH‘IeHHﬁ,

-CTaH/1apTHa,

-JTydeBasi v

-CrielMaIbHasi KOPPEKTUPOBKH.

OnpeneneHne ONTUMUZHPYIOINX IPUPALIEHUN IEPEMEHHBIX TPOCKTUPOBAHUS
Onpe,ueneHI/Ie OINTUMU3UPYIOINX HpI/IpaH_IeHI/Iﬁ NEPEMCHHBIX IPOCKTUPOBAHUA:

-MaTpulla MaCCUBHBIX Ol"paHI/I‘IGHI/II\/'I,

-onpeAcJICHUC JJIMHBI 11ara Cirycka.

Onpe,ueﬂeHHe OINITUMHU3UPYIOUICTO HAITPABJICHUA U3MCHCHUA ICPCMECHHBIX

MPOCKTUPOBAHUS

OHpe)IeJ'ICHI/Ie ONITUMU3UPYIOUICTO HAITPABJICHUA U3MCHCHUA IIEPEMEHHBIX ITPOCKTUPOBAHMA:
-MaTpHIa aKTUBHBIX OTPaHUYCHHH,

-0COOCHHOCTH BBIYHCIICHHS MHOXHTENNeH Jlarpamka,

-OTIpeICIICHNE HATIPaBIICHUS CITyCKa.

4.3. CamocrosTenbHas paboTa 00yJarommxcs.

n/n

Bun camocrositenbHO#M paboTh

N3ydeHue qonoJHUTENBHON JTUTEPATYPHI.

IToaroroBka k MPAKTUYCCKUM 3aHATUAM.

BrinonHeHue KypcoBoro InpoeKTa.

[ToaroroBka k IPOMEKYTOYHOM aTTECTALUH.

gl B W N

[ToaroroBka K TeKyuieMy KOHTpPOJIIO.

4.4. ITpumepHbIi IEpEUYEHb TEM KYPCOBBIX TPOEKTOB




Bce 3a1anns BBINONHAIOTCS IO MHAUBUAYAIbHOMY BAPUAHTY.

1. AnropuT™ H mOporpaMMmHas peanusanus (HOPMUPOBAHHS MATPHIIBI
ypaBHEHUHN paBHOBECHSI.
2. IlocTpoeHue TUHUN BIUSHUS.

3. Pazpaborka (QyHKIMI pelieHus MOJHOW CHUCTeMbl YpPaBHEHHM JUIs
CTaTUYECKHU OTIPEACTUMON CUCTEMBI:
- BBOJI UCXO/IHBIX JIaHHBIX;

- (popMupoBaHUE MaTpPULIbl YPABHEHHUI pABHOBECHS,

- TPAHCIIOHUPOBAHNUE MATPUIIbI YPaBHEHUI PaBHOBECHS;
- BBIUUCIICHHE YCWINN (pElIeHne CUCTEMbl YPAaBHEHUN);
- BBIYUCIICHHE IepopManuii;

- [1€4aTh PE3yJIbTATOB.

4. PazpaboTtka (GyHKIUN peIIeHUs] TOJHONW CHUCTEMbl YpaBHEHUH s
CTATUYECKH ONPEICTUMON CUCTEMBI:
- BBOJI UCXOJTHBIX JJAHHBIX;

- popMHUpOBaHUE MATPUILIBl YPABHEHUM paBHOBECHS,

- TPAHCTIOHMPOBAHUE MATPULIbl YPAaBHEHU PABHOBECHS;

- BBIUUCIICHHE YCUINM (pElIEeHNEe CUCTEMbl YPAaBHEHU );

- BBIUUCIICHHE e opMaIiuii;

- BBIUHCIICHUE TIEPEMEIEHUN Y3IIOB;

- IeYaTh pe3yJIbTaToOB.

5. Pelienne TeCTOBBIX ¥ MHAUBUIyaIbHBIX 3a7a4 Ha CUJIIOBOE BO3JEHCTBHE.

6. PelieHue TECTOBBIX M HHAMBHAYAIBHBIX 3aJa4 Ha TEMIEpaTypHOE
BO3J/ICHCTBHE.
7. IlocTpoeHue JIMHUN BIUSHUS CTATUYECKUM METOJIOM.

8. HOCTpOGHI/IC JIMHUM BIIMSIHUS KWHEMATUYE€CKUM MCTOOOM.

9. Pa3paboTka (QpyHKUMI aJi1 penieHus MOJHOW CHUCTEMbl YpaBHEHHUUH I10
METOAY NEPEMEIICHU:
- BBOJI ICXO/IHBIX JJAHHBIX;

- (popMupoBaHNE MATPUIILI KECTKOCTH aHCAMOJsl JIEMEHTOB (BKIJIFOYAET B
ce0st MOCTPOCHHUE MATPULIBI )KECTKOCTH 3JIEMEHTA);
- Y4eT KHHEMATUYECKUX TPAHUYHBIX YCIOBU;

- pELIEHUE CUCTEMbI YPABHEHUH (BBIUMCICHUE IEPEMEILICHUN );



- BBIYUCIICHUE YCHIUN (BKIIIOUaeT B ce0si (PyHKIMIO MOCTPOSHUS MaTpPHIIBI
YCUIIHI);
- BBIBO/I IIEPEMELICHUMN U YCUIIUN.

10. Pazpaborka (YHKIMH, pEaTU3YIONMICH pEIICHHE TOJHONW CHCTEMBI
YPaBHEHMM IO METONY CHJL.

5. llepeueHp wu3AaHUN, KOTOPBIE PEKOMEHIYETCS MCIIOJIb30BaTh IIPU
OCBOCHMH JIUCLUUILITUHBI (MOIYJIs).

No

i bubnuorpaduueckoe onucanue MecTo aoctymna

1 CrpyuenkoB B.1. Meroasl onTuMu3auu https://ibooks.ru/bookshelf/344925/reading.
tpacc B CAIIP nuueiinbix coopyxenuii / B.W. | - TekcT: a1eKTpoHHbIi

Crpyuenkos. - Mocksa : COJIOH-ITPECC,
2017.-272 c. - ISBN 978-5-91359-139-5
2 Tepexo M.B. Mojienu 1 MeTOJIbI aHAIN3a https://ibooks.ru/bookshelf/359433/reading.
IpOoeKTHHIX pemenuii. [Ipaktuxym / M.B. - TexcT: 57IeKTPOHHBII.

Tepexos, JI.b. ®ununnosa, A.A.
Maprtsinenko, B.A. IllkaGepun, E.O.
ABepueHkoBa, A.A. Tumenko. - Mocksa :
®nunra, 2018. - 147 ¢. - ISBN 978-5-9765-
4023-1

3 MeToapl ONTUMU3ALNHY : YUEOHUK U https://urait.ru/bcode/536292
npakTUKyMm Jist By30B / @. I1. Bacuibes,

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

JI. A. AprembeBa ; ozl peAaKuuen

@. [1. BacunseBa. — Mocksa : M3narenscTBO
IOpaiiT, 2024. — 375 c. — (Bsicmee
obpaszoBanue). — ISBN 978-5-9916-6157-7

6. [IlepedueHb COBpeMEHHBIX TPOPECCHOHAIBHBIX 0a3 JaHHBIX |
WH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPHIE MOTYT HCIIOJIb30BAThCS TPHU
OCBOEHUHU JTUCIUIUINHBI (MOJTYJIS).

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

Hayuno-rexunueckas oudnuorexka PYT (MUUT) (http:/library.miit.ru).

Oo6pa3zoBarenbHas mwiathopma «HOpaiit» (https://urait.ru/).

DNEeKTPOHHO-OMOINOTeUHAs cucrema U31aTEeILCTBA «JlaHbY

(http://e.lanbook.com/).
DneKTpoHHO-0MbmoTednas cucrema ibooks.ru (http://ibooks.ru/).



7. llepedyeHb  JNHMIEH3UOHHOTO WU  CBOOOJHO  PacHpoOCTPaHSIEMOro
IPOrpaMMHOr0 OOECHEeYeHMsl, B TOM YHCJIE OTEUYECTBEHHOI'O MPOU3BOCTBA,
HEO0OXOIMMOTIO0 /11 OCBOCHHUSI TUCIUTIIIMHBI (MOIYJIs).

Microsoft Internet Explorer (i apyroii 6paysep).
OmnepanuonHas cucrema Microsoft Windows.
Microsoft Office.

8. Omnucanne MaTepUATbHO-TEXHUUYECKON 0a3bl, HEOOXOAUMON ISt
OCYIIIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUIUTHHE (MOIYJIIO).

VYyeOHbIE ayauUTOpPUU AJIS MPOBENICHUS YUEOHBIX 3aHATHUM, OCHAILCHHbBIC
KOMIBIOTEPHOU TEXHUKON 1 HAOOpaMH IEMOHCTPAILIMOHHOTO 000PYy10BaHUS.
9. ®opma TPOMEKYTOUYHOM aTTECTALIUM:

3adeT B 9 cemecTtpe.
KypcoBoli mpoekt B 9 cemectpe.

10. OueHouHbIE MaTEPHUAIIBI.

OueHoOYHbIE MaTepUalIbl, TPUMEHSIEMbIE MPU MPOBEICHUHN MPOMEKYTOUHOU

aTTeCTalny, pa3padaThIBAIOTCS B COOTBETCTBHHM C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUNT).
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