





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MATEMATHNYECKOE MOJAE/IMPOBAHUE JIASBEPHBIX CUCTEM

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
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

IICK-1.5 — CrnocobHoCTh ompesensTh TpeOOBaHUSA K Ja3epHbIM CHUCTEMaM CIelUajbHOrO Ha3HaueHus,
MOJleUpOBaTh  (U3MUecKrde TIpOLlecChl B 3/leMeHTaX WX KOHCTPYKIMM, MOJeIUpoBaTh MpoLiecc
pacripocTpaHeHue MOIL[HOTO JIa3epHOT0 U3/TyueHus B aTMocdepe

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-1.5

3HAHUS:

Haubosiee yMOTpeOUTENbHBIX MaTeMaTUUeCKUX METOJOB U TPUEMOB IIPUMEHUTENBHO K JIa3epHbIM
CHCTeMaM U Tpolieccam;

OCHOB BBIUYMC/IUTETHHOTO MO/I/TMPOBAHMS JIa3ePHBIX (hM3HUUeCKUX TIPOIeCCOB;

MaTeMaTHuyeCKHUX MOJesiel Jla3epHbIX aKTUBHBIX CPe/;

MO/Ie/TH Jla3ePHOU reHepalyy;

OCHOB a/]alITUBHOMN OTNTHKY;

YMeHuUSs1:

pa3pabaThIBaTh U UCTIO/Ib30BaTh MaTeMaTHUeCKUue MO/Ie/y;

HCTI0/Tb30BaTh OCHOBHBLIE MaTeMaTHueCKUe MeTOZbI IJIs PellleHusT 3a/jau MO/e/TMPOBAHYSI;

HABbIKU:

MaTeMaTHUyeCcKoro MOJe/IMPOBaHuYsI IPUMEHUTEJILHO K Jla3epHBbIM CHCTeMaM U MpoLieccam.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmaa MATEMATNUYECKOE MOJE/ITMPOBAHUME JIABEPHBIX CUCTEM siBnsieTcs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
TOATOTOBKM 10 HarpasyieHUto 12.04.05 JlazepHas mexHUKA U /d3epHble MexXHO/102UU.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATHWKA B HAYUYHBIX NCCJIEJOBAHUAX.

CopepkaHvie  JUCLUIUIMHBI ~ SIBJISETCS  OCHOBOM i ocBoeHus  gucuummH: HAYUYHO-
NCC/IEJOBATE/IbCKAS PABOTA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-1 — CriocobeH mpeZCTaB/sTh COBPEMEHHYIO HAayUHYI0 KapTUHY MHUPa, BBISB/ISTH
€CTeCTBEHHOHAYUHYIO CYIHOCTE Mpobiemel, GOpMyIMpOBaTh 3a/laudl, ONpeAessiTh MyTH UX pelleHus 1
oLeHnBaTh 3(pHeKTUBHOCTL BEIOOPA ¥ METOZOB MPABOBOH 3alUTHI Pe3y/ILTaTOB UHTE/IeKTYalbHON
JleATeIbHOCTH C yUeToM CreljudrKyu nccaefoBaHuii ¥ pa3paboTKM 1a3epHOI TEXHUKH, ONTHYeCKUX
MarepuasoB U Jla3epHbIX TEXHOIOIUH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Ppa3fieyioB U JUAAKTHYECKUX e JUHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

JIaGopaTopHbIii
NPaKTHKYM

CamocrosTenbHas
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

IICK-1.5
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Paszpen 1. MaremaTinyeckye 0CHOBBI MO/Ie/IHPOBAaHMUsI JIa3epHBIX cucTeM. 1.1. Pa3noxeHus
B psiabl Telinopa Anst GyHKIMIT 0fHOW ¥ MHOTHX MepeMeHHbIX 1.2. OObIKHOBEHHBIE
mddepeHIanbHble ypaBHEHUs: yPaBHEHHUs C pa3/e/IsIoIUMICs epeMeHHbIMH, OTiCcaHue
JIMHeHHBIX pe/laKCallMOHHBIX TIPOLIeCCOB, OMMcaHue KoebarebHbIX nporieccos. 1.3. 3agaun ¢
Haua/lbHBIMH YCIOBUSIMU M KpaeBble 3a/jau 71si 0GbIKHOBEHHBIX AW depeHLialbHbIX
ypaBHeHHi. 3a/jauu Ha coOCTBeHHBbIe 3HaueHus. 1.4. KommiekcHble GyHKLMM KaK CPefiCTBO
ornvcaHust KoseGare/bHbIX NporieccoB 1.5. VIHTepnossiiys ¥ annpokcuManust GyHKIui.
TMonmiHomsl Jlarpansa, annpoKcUMalus CrijlaiiHaMu, MeTo/, HaMeHbIHMX KBaJpaTos. 1.6.
CrienpanbHble GyHKLMK. YpaBHeHue beccens, Gynkimu Beccens 1.7. JIuHeiiHble ypaBHeHHs!
B UAaCTHBIX NPOM3BO/HBIX: BOJIHOBOE ypaBHeHHe, ypaBHeHHe Ter/I0NPOBOAHOCTH.
KomriiekcHble (pyHKLMH KaK armapar fijis pelleHust IMHeHbIX ypaBHeHui. 1.8. [ToHsTue o
KOPPEeKTHOCTH 3a/iay /71l ypaBHeHWH B 4aCTHBIX NPOM3BOAHBIX. [ToHATHe 0 pereHrn
HeKOppPeKTHBIX 3ajiau. 1.9. Obpamjenue Marpu. IToHATHe O pa3pe)XeHHBIX MaTpHLiax.
VtepaijoHHble PUO/IIKeHHbIe MeTO/bI 0OpalljeHyst MaTpul]. TpexararoHanbHble MaTPHLIbI 1
anroput™ Tomaca (MeTOZ IIPOTOHKH).

32

24

20
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Paspen 2. OCHOBBI BEIYHC/IHTEIEHOI0 MO/e/THPOBAHHUsA 1a3epPHbBIX (PH3HMUeCKHX
nponeccos. 2.1. TToHsiTHe 0 AUCKPeTH3aLK 3a/ia4 MOZe/IMPOBaHHUsL. PacueTHble 06/1acTu 1
pacueTHble CeTKH. 2.2. MeToJ, KOHeUHBIX pa3HOCTel /st 0ObIKHOBEHHBIX AU depeHLraTbHBIX
ypaBHeHHil. [ToHsATHe 0 Pa3HOCTHBIX cXeMax. ITops/i0K annmpoKcuMaLyy. SIBHbIe 1 HesiBHbIe
PasHOCTHbIe cxeMsl. 2.3. MeToy KOHeUHbIX Pa3HOCTel [1/1s1 ypPaBHEeHUH B YaCTHBIX
NPOU3BOAHBIX. SIBHbIe 1 HesiBHBIe cxeMbl. Cxema Kpanka-HukoscoHa s ypaBHeHUs
TEIJIONPOBOAHOCTH. 2.4. MeTo/| KOHEUHbIX 3/1eMEeHTOB /I/Isl yPaBHEHHs! TerIONPOBOJHOCTH.
2.5. TloHsiTHe 00 anmnpoKCHMAaLH, YCTOHYUBOCTH U CXOAMMOCTH YMC/IEHHBIX PelleHui. 2.6.
OCHOBBI YHMC/IEHHOTO PeLleHHs] HeJIMHeHHBIX CTAallMOHApHbIX AuddepeHIHanbHbIX ypaBHEHHIH
B UAaCTHBIX NPOM3BOAHEIX. MeTos ycTaHOB/eHus. 2.7. ABTOMO/le/IbHbIe PellleHHs ypaBHeHUs!
Ter/IONpPOBOAHOCTH /iJIs OITMCAHMS TeMIlepaTypHBIX Mojieil B U3/le/UsIX N1a3epPHbIX a/JUTUBHBIX
TeXHO/IOTHii.

35
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Paspen 3. MaremaTHyeckHne Mo/e/IM Ja3epPHBIX aKTUBHBIX cpef. 3.1. Mogens cpefibl
KHC/IOPO/IHO-HO/IHOTO 1a3epa. MexaHHU3M XMMUUeCKOH HaKauKH, BbIHY)K/JEHHOTO U3/Ty4YeHUs! 1
penakcarun. 3.2. Mogenb cpegpl razopuHamuueckoro CO2-asepa. KonebarenbHast
HepaBHOBECHOCTb U ()OPMUPOBaHKe UHBEPCHH. MexaHU3M HaKauKH, BbIHYK/JEHHOTO
U3TyuyeHMs U penakcauuu. 3.3. Mo/ie/ld aKTUBHBIX Cpe/i TBep/l0Te/bHbIX /1a3epoB 3.4. Mogenu
Ter1ohU3UKU U ra30jMHAMUKN aKTUBHBIX CpeJ] TIPOTOUHbIX Ia30BbIX a3epoB 3.5. Mogenu
Tero(hU3UKN aKTUBHBIX CPeJ] TBePZO0Te/bHbIX JIa3ePOB.

43

13
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Paspen 4. Mopenu s1a3epHo# renepanuu. 4.1. Mogens CTalioOHapHOM JIa3epHOM reHepaLjui
B IIPOCTEHIIIeM IJIOCKOTapasule/IbHOM pe30HaTope C IIPOCTPaHCTBEHHO OJHOPOJHON aKTUBHOM
cpegoit (Mogene Purpoga); 4.2. @opMUpoBaHUe yCUIeHHs B aKTUBHOM cpe/ie HerpepbIBHOTO
XUMHUYECKOT0 KUCIOPO/-HoAHOrO J1asepa. KoadduieHT ycuneHus ciaboro ciurHana u
VHTEeHCHUBHOCTD HaCBhILeHUS. 4.3. MO,E[EI[I/I ONTUYECKUX UCKOKEHUH B Jla3epHbIX aKTHBHBIX
cpegax. TypOy/ieHTHbIe HEOHOPOAHOCTH B ra30BbIX MIPOTOYHBIX Jla3epax. TerioBble TMH3LI B
aKTHBHBIX 37IeMEHTaX TBEP/OTeNNbHBIX J1a3epoB. 4.4. VICKa)keHUs! 1a3epPHON MOJBI
HEyCTOUMBOrO pe30HaToOpa OTPULIATE/IbHOM BeTBU NPH GobInX urciax ®penensi. Biusuue
Pa3bOCTHPOBKU Ha reoMeTpHUueCKre rnapaMeTpbl BBIXOJHOI'O ITyYKa. 4.5. VickaxeHust
J1a3epHOI MOJIbl HEYCTOMYHBOTO pe30HaTopa IOJI0KUTEbHOM BeTBH TIPH OOJIBILINX YKC/IaxX
Dpenernst. BnusiHie pa3blOCTHPOBKM Ha reOMeTPUYeCKUe TlapaMeTphl BHIXOJHOIO MyyKa.

35
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Pa3pen 5. OCHOBBI a/JaNTUBHON ONTHKH. 5.1. MeTo/bl KOPPeKL{MM UCKa)KeHHit 1a3epHBIX
ITy4KOB, BbI3BaHHBIX IPOXOXK/EHNEM Uepe3 TypOyeHTHy10 atMocdepy. 5.2. TTousiTHe 0
J1a3epHBIX OMOPHBIX 3Be3/]aX, MeTOAAX UX CO3/[aHus U MCTIO/Ib30BaHNUS /1S KOPPeKLMU
n306pakeHHit 1 TypOy/IeHTHBIX MCKa)KeHNH JTa3epHbIX MyukoB. 5.3. [ledhopmupyeMble 3epkana
/151 KOPPEKLIMM MCKa)KeHHUH /1a3epHBIX MyYKOB, BbI3BaHHBIX MPOXOXK/EHUEM uepe3
TypOy/eHTHYIO0 arMOC]epy: TUITbI, IPUHLIUITBI AeHCTBHUS.

35
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25

20

Bcero 3a 11 cemecTp

180

51

34

17

129

100

Bcero no gucHumInHe

180

51

34

17

129

100

3.2. JTabopaTopHbIii NPAKTUKYM

Ne
n/n

pa3jenia JUCIUITHHBI

Homep n
HauMeHOBaHHe

Tema /1ab0paTOpHOro NMPaKTHKyMa

Oo0nem,

ayp,.
JacoB

Pazgen 1.

Maremarnyeckue 3a7ja4 UHTEPITOJISILNY U arllpPOKCUMAaLUN QYHKIUM OfHOM
OCHOBBI repemMeHHOU
MO/I€/TMDOBAHMS PeiriieHue 3a/1au Ha oOpaiijeHre pa3peXkKeHHbIX MaTpHL].

JIda3€pHBIX CUCTEM.

[TpakTHKa UCTI0b30BaHUs TEMTOPOBCKUX PaxJIOXKeHUH B 3aZjauax
MaTeMaTHh4YeCKoro MoJieTMpoBaHusl. PellieHre pefakcaliMOHHBIX
yPaBHEHUM U ypaBHeHHUH [is1 KosiebaTenbHBIX TIpoLieccoB. PerieHne

anroputMa Tomaca

Vcrnonb30BaHue CBOOOIHO pacrpoCTpaHIeMbIX TPOrPAMMHBIX KOJIOB.
O6pairieHre TpexMaroHa bHLIX MaTpHil. ITporpaMMupoBaHue

6




3 |Pa3sgen 2. OcHOBBI [TocTpoeHne TpexguaroHaabHOW CUCTEMbI YPaBHEHUN CXEMBbI 2
BBIUHC/TUTETHHOTO Kpanka-HukosicoHa i1 0fHOMepHOTO HeCTalMOHAPHOTO YPaBHEHUSI
MOZe/IMPOBaHUSA TerJIONPOBOAHOCTH. VccieoBaHre YCTOMUHMBOCTH UMCIEHHOTO
Jla3epHbIX (PU3NUECKUX |pellieHus]

TMpOLIECCOB.
Pazpen 3.

4 Martemarnueckre PerieHue 3a/iau KUHETUKU aKTUBHOM CpeJibl KUC/IOPOTHO-MOIHOTO 5
MO/Ie/iv Jla3epPHBIX Jlasepa.
aKTUBHBIX Cpef.

Pazgen 4. Mogenu

5 o WccnenoBanue mogenu Purpoza. BreiurciieHre ropora reHepanyn 2
Jla3epHOU reHepaLyu.

6 PacueTsl MPOXOXKEHUST MOIIHBIX J1a3epHBIX MMyUKOB B TYpOy/I€eHTHOM ?
Paznen 5. OcHOBBI atMocdepe

7 aIalTUBHOM ONTHKHU.  |PacyeTsl ajalTUBHBIX ONTUYECKUX CHCTEM /ISl KOPPeKLUH 7

TYpOY/IeHTHBIX UCKA>KEHUH MOII[HBIX JIa3€PHBIX MTYYKOB
Bcero 3a 11 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep u HaiMeHOBaHuUe pa3jesia Oo0Bem,
Copep)xaHue yueGHOro 3afaHus
n/n JUCIUTL/IMHBI 4acoB
W3yueHue mipe/lyCMOTPEHHBIX MTPOrpaMMOi
1 WaKTUUeCKUX eIUHUI] 110 KOHCTIEKTaM JIeKI[i 1 10
Pazgen 1. MaTeMathueckre OCHOBBI AHA © CAMHML H
peKOMeH/lyeMOM JIuTeparype.
MOZe/IMPOBaHUs Jla3ePHBIX CUCTEM.
’ BrimiosiHeHMe UHIMBUYa/TbHOTO TIPAaKTHUUeCKOTo 14
3aJJaHKs Y TIO/ITOTOBKA K 3aIuTe paboThl.
W3yueHue mipe/lyCMOTPEHHBIX MPOrpaMMOii

3 |Pasgen 2. OCHOBBI BLIUMC/IUTEILHOIO |[AUAAKTUUECKUX eJUHUL] [10 KOHCIIeKTaM JeKLUi U 12
MOZe/IMPOBaHUs Jla3ePHBIX peKOMeH/TyeMOM JTuTeparype.

4 (bU31YeCKUX MpOLeCCoB. BrInosiHeHMe UHIWBUYa/IbHOTO TTPaKTHUUeCKOTro 13

3aJjaHUs Y TO/ITOTOBKA K 3aIuTe paboThl.
W3yueHue nipelyCMOTPEeHHBIX MPOrpaMMOii
5 UJJaKTUUeCKUX eJUHUL] 110 KOHCIIeKTaM JIeKLUH 1 14
Pasgen 3. Marematrnueckre Mozienu AHA ¢ CAHHHL i
PEeKOMeHyeMOM iuTeparype.
Jla3epHbIX aKTUBHBIX CpPef,.
6 BrinosHeHMe UHMBUYaTbHOTO MPAKTHUUeCKOTro 16
3aJ]aHUs U TIO/ITOTOBKA K 3aIuTe paboThl.
W3yueHue nipelyCMOTPEeHHBIX MPOrpaMMOi
7 . WIaKTUUeCKUX eZJMHUIL] TI0 KOHCIIeKTaM JIeKLIUHN U 12
Pasgen 4. Mogenu nasepHou AHA ¢ CAMHIT i
PEKOMeHyeMOM iuTeparype.
reHeparuu.
8 BrlnosHeHMe UHMBUYaTbHOTO MPAKTHUUeCKOro 13
3aJ]aHUs U TIO/ITOTOBKA K 3a1uTe paboThl.
W3yueHue nipelyCMOTPEHHbIX POrpaMMOM
9 " WIaKTUUeCKUX eZIUHUI] TI0 KOHCIIeKTaM JIeKLUMA U 12
Pazpen 5. OcHOBBI ajan THBHOU AHA ¢ CAMHML i
PEKOMeHyeMOH iuTeparype.
ONTHKU.
10 BrInosHeHne UHMBUYaTbHOTO MPAKTUYeCKOro 13
3aJ]aHUs U TIO/ITOTOBKA K 3a1uTe paboThl.
Bcero 3a 11 cemecTp 129
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
3 5 6 7 8 9 10 11 12 13 14(15/16 (17
Otu. no Otu. no Otu. no Otu. no Otu. no OTtu. no
11 ap ap ap
113 I3 I13 I3 I13 I13

‘YcinoBHble 0003HAUCHUSA:

¢ TP — nuiarHoCTHYecKas pabora;

e Otu. 110 I3 — oTUeT 110 NpakKTUUeCKOMY 3aZlaHUIO.




TekyIui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHble HHTepBaJIbl B

clefyroumx popmax:
e UArHOCTUYeCKas pabora;
* OTUYeT MO0 MPaKTUUeCKOMY 3a/JaHHIO.

ITpomesKyTouHasi arrecTarusi IPOBOAUTCS B hopMax:
e DJK3aMeH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . Yucnennsle Metogsl. Mocksa: FOpaiit, 2019, s51. pec.

2. A. A. Bensie, B. B. Jlob6aués, 0. I1. MakcumoB. ®opmupoBanue usnyuenvs. BI'TY "BOEHMEX" um.
H. ®. YcruHoBa, 2001, 62 3K3.

3. A. A. Bensies, B. B. Jlobaués, FO. IT. MakcumoB. OnTrKa MOLTHBIX Ja3epoB. Y. 1 dopMupoBaHHe
uznyuenus. bBI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2001, 351. pec.

4. A. A. Camapckuii, A. B. I'ynmue. . Uncnennsie metogsl. M.: Hayka. [, pea. ¢u3.-mat. mut., 1989, 9 3K3.

5. A. B. Anues, O. B. MuljeHkoBa. . Maremarrueckoe Mofie/iMpoBaHue B TexHuke. M.: IH-T KomInbroTep.
uccnen., 2012, 7 sks.

6. B. U. Peitznun. . MaremaTuueckoe mofesiipoBanye. Mockga: FOpaiit, 2020, 351. pec.

7. B. C. 3apybuH. . MaTeMaThueCKoe MOjie/IMpoBaHue B TexHuke. M.: M3g-eo MI'TY um. H. 3. baymaHna,
2010, a51. pec.

8. C. A. Jloces. . 'asognHamuueckuie a3epel. M.: Hayka. ['1. pen. ¢us.-mar. iur., 1977, 10 3k3.

9. 4. C. byrpos, C. M. Hukonbckui. . Beiciias marematrka. Mocksa: FOpaidt, 2020, 351. pec.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:
1. . Xumunueckue nazepsl. M.: Mup, 1980, 3 5k3.
5.3. Ilepuoguueckue u3gaHus:
He Tpe0yoTCH.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHb;

2. https://urait.ru — I'maBHas — OOpa3oBaresbHas riardopma FOpatiT. 111 By30B U CCy30B.;

3. http://library.voenmeh.ru/jirbis2 — ®yHgamenranbHas 6ubmuoreka BI'TY «t BOEHMEX» um. [1.®.
YcTrHOBa.

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 3/1eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOTeKcTOBast 31eKTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCCIeOBaHUH.

VHdopmalioHHbIe CIIpaBOYHbIE CHCTEMBI:
1. TexskcnepT — MIHbOpMaLMOHHBIH [IOpTa TeXHUUeCKOro peryauposanus: HopMel, paBuia, cTaHjapThl
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ 'OCTos
cobcrBenHoii reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nvHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.
5.5. IIporpamMMHOe obecIieueHHe:
1. Mathcad Education - University Edition Term.

5.6. 'Hpopmal[oHHbIe TEXHOIOTHH:

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



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. J/TabopaTopHbIe 3aHATHA:
1. Mathcad Education - University Edition Term.

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.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MATEMATUYECKOE MOJE/IMPOBAHUE JIABEPHBIX CUCTEM

AnHoTanusa paboueii nporpaMMsl

Mucuynmuaa MATEMATUYECKOE MOJE/IMPOBAHUE JIABEPHBIX CUCTEM sBrsetcs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
MOATOTOBKM T10 HarpaBiaeHuto 12.04.05 JlasepHas mexHuka U Jda3epHble mexHoAo2uu. JUCIUIIMHA
peanu3syetcsi Ha (akymerete M VHbopmaumoHHbIX U yripaensiomyx cucrem BI'TY "BOEHMEX" um. [J.®.
Yerunosa kadeapoii 11 TIASEPHAS TEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-1.5 CrocobHocTh ormpefensTh TpeOOBaHMS K Ja3epHbIM CHCTEMaM CIeLdajbHOrO0 Ha3HAUeHMs,
MOJIe/IMPOBaTh  (pu3MuecKrde TIPOIleCCHl B 3/IeMeHTax WX KOHCTPYKIUH, MOJeIMPOBaTh  TIPOLeCC
pacrpocTpaHeHre MOIIIHOTO JIa3epHOT0 U3/yueHust B atMocdepe.

ConepkaHrie AWCLUIUIMHBI OXBAaTbIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C MaTeMaTHueCKUM MOZeTUpOBaHKEM
Pa3UYHBIX TIPOIIECCOB.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
*  OTUeT I10 NMPAKTUUYECKOMY 3aZIaHHIO.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
¢ DJK3dMeH.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiseT 5 3.e., 180 u. IIporpamMmoill AWCIUTUTUHBI

MpeAyCMOTPeHbI JIeKLMOHHBIe 3aHsATus (34 4.), naboparopHselii mpaktikym (17 4.), camocTrositesibHasi paboTa
crygenra (129 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
MATEMATUNYECKOE MOJE/TMPOBAHUE JIABEPHBIX CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb 0CBOEHHS AUCLUMIUINHBI cocTaBgeT 180 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUH, U 129 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.

H TpyRoeMKOCTB,
anMeHOBaHUeE PadoThI PexoMeH/jyeMas 1uTeparypa ac.
Paspen 1. MaremaTuyeckyue 0CHOBBI MO/ie/IIPOBAHMSA J1a3ePHBIX CHCTEM.
1. C. Byrpos, C. M. Hukonbckuii. . Beiciias
U3yuenne TpEAYCMOTPEHHBIX MareMaTvka: Mocksa: FOpaiit, 2020 (Bce)
HpOrpaMMOon ANAIAKTUIECKIX EAUHNLL | A B. Anmes, O. B. Munlenkosa. . Marematnueckoe 10
10 KOHCIIEKTaM JIEKIIMN 1 MO/le/TMpOBaHue B TexHUKe: M.: IH-T KOMIIbIOTep.
PeKOMeH/yeMOii IuTeparype. uccnen., 2012 (Bce)
B. C. 3apybuH. . MaremaThueckoe MO/Ie/IMPOBaHHE
BITO/THEHHe MH/MBUYATLHOTO B TexHuKe: M.: U3a-80 MI'TY um. H. D. baymaHa,
TPaKTHUUeCKOTo 3alaHusl U TOJr0TOBKA K . 2010 (Bce) 14
salUTe paBoThL. B. W. Pent3nuH. . MaTEMaT‘I:IHECKOE MO/ e/TMpOBaHUe:
Mocksa: FOpatiiT, 2020 (Bce)
Wroro no pa3geny 1 24

Pazgen 2. OCHOBBI BBIUYHC/IATE/THHOI0 MOAE/THPOBAaHNSA JIa3epPHbIX (hH3HUeCcKHuX MpPOoIeccoB.

N3yuenwue ripeyCMOTPEHHBIX
MPOTPaMMO¥ TUAAKTHYECKUX e[UHHUI]

o . Yucnennsie Metozsl: MockBa: FOpatit, 2019 (Bce) 12
T10 KOHCTIeKTaM JIeKLIUi U s
DEKOMEH/IyeMOii TUTepaType. A. A. Camapckuii, A. B. I'ynuH. . YdcieHHbIe
MeToabl: M.: Hayka. I'n. pef;. pus.-mar. iut., 1989
BrinosnHeHue UHAVBU/Ya/IbHOTO (Bce)
MPaKTHUUeCKOro 3aZlaHusl U MOJr0TOBKa K 13
3amure paboThI.
Wrtoro no pasgeny 2 25
Paspen 3. MaremaTuyeckue Moje/u Jia3epHbIX aKTUBHbBIX Cpef,.
N3yueHue ripelycCMOTPeHHBIX
MpPOrpamMMoi JUAAKTHYeCKUX eJUHUL] 14
T10 KOHCTIEKTaM JIEKIUH U . Xumuueckue nasepsli: M.: Mup, 1980 (Bce)
peKOMeHZyeMOU JIuTepaType. C. A. Jloces. . 'a3o0anHamMuyeckue ya3epbl: M.:
BrIrongedue UHIUBU/YaJIbHOTO HEIYKEI. I pen. (bI/IB.-MaT. JINT., 1977 (BCE)
MPaKTHUYeCKOro 3aZlaHusi U MOJr0TOBKA K 16
3amure paboThl.
Wrtoro mno pa3geny 3 30
Paspen 4. Moje/nu j1a3epHOil reHepanuu.
N3yuenue npenycMOTpPEHHBIX
MpPOrpaMMON AUJAKTUUYeCKUX eIUHHL] B. II. Brikos, O. O. Cunnues. . JlazepHbie 12
10 KOHCTIeKTaM JIeKLUI 1 pe3oHatopbl: M.: DUIMATIINUT, 2003 (Bce)
peKoMeHyeMo JiuTeparype. A. A. Benses, B. B. Jlobauég, FO. T1. MakcumMog.
BroIrnmosiHeHUe WHAWBU/YalbHOTO q)OpMI/IPOBaHI/Ie H31yueHusd: BI'TY "BOEHMEX"
NPAKTHYeCKOr0 3a/[aHusl ¥ TIOJrOTOBKA K um. [I. @. Ycrunosa, 2001 (Bee) 13
3amure paboThl.
Wrtoro no pasgeny 4 25

Pa3pgen 5. OCHOBBI aJanITUBHON ONITHKH.
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N3yuenue ripesyCMOTpPEHHBIX A. A. Benses, B. B. Jlobauég, FO. ITT. MakciMOB. 12
MIpOrpamMMOoi JUAAKTHYeCKUX e/JUHUL] Orntrka MOLIHBIX j1a3epoB. Y. 1 dopmuposaHue
T10 KOHCTIeKTaM JIeKLUi U n3nyuenus: BI'TY "BOEHMEX" um. [I. ®.
peKOMeH/yeMoH JIMTepaType. YctrHoBa, 2001 (Bcee)
BrinonHeHne HHAVBH/YaIbHOTO
NIPaKTHU4eCKOro 3a/laHus U MOJAr0TOBKA K 13
3amure paboThI.

Wrtoro no pasgeny 5 25
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MATEMATHUYECKOE MOJE/IMPOBAHUE JIABEPHBIX CUCTEM

®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
* OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e 3K3aMeH.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckast pabora npoBogutcs B popme Tecta B SMOC Moodle:

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

OTueT 1Mo NPaKTHYECKOMY 3a/laHHI0
[TpakTHueckoe 3aZiaHue CUUTAETCS BLIMOJHEHHBIM, €C/TH CTY/eHT TIPOM3BeT Bce HeOOXOAUMbIe pacyeThl,
TTOJTYYUJT TIPAaBWILHBIN OTBET U O(DOPMHJT OTUET.

JK3aMeH

OO0yuaroIuiicss UMeeT MpaBo Ha Mo/yueHue MUHUMAJTbHOM TI0I0KUTE/TbHOM OL€HKHU MPH YCIOBUU
YCIIEIIHOI'0 MPOXO0XKAE€HHUS TeKYIL[er0 KOHTPOJIsS yCIIeBaeMOCTH B (hOpMe ZMarHOCTHUeCKOM paboThl B
COOTBETCTBUH C rpaduKoM paszena 4.
K 3K3aMeHy 0Ny CKaloTCs CTY/IeHThI, KOTOPbIe YCITeIITHO CIa/Td BCe KOHTPOJIbHBIE MEPOTIPUSTHUS
TpelyCMOTpeHHbIe paboueil MporpaMmoi.
JK3aMeH MPOBOAUTCS B YCTHOU popMe 1o OueTaM, BeIZIAHHBIM TIpernoaparesieM. CTyIeHT 10/DKeH
TO/ITOTOBUTb, TI0JTb3YysICh KOHCTIEKTOM, COCTaB/IeHHBIM T10 MaTepuasiaM Kypca, OTBeT Ha /IBa BOTIpOCa.
O1leHKa «OTJINYHO» CTABUTCS, €CJ/TH OTBET SIB/ISIeTCS TIOTHBIM U MPaBUILHBIM. Martepuas U3/iokeH B
oripe/ie/IeHHOM JIOTHYeCKOU 1o csieioBaTelbHOCTH. [1py 0TBeTe Ha IOTIO/THUTE/TbHBIe BOTIPOCHI CTY/IEHT MoKa3asl
3HAaHHEe OCHOBHBIX ITOHSITHUM U 3aKOHOB.
OLleHKa «XOpOLL0» CTaBUThCS, eC/IA OTBeT SIBJISIeTCS TIOTHBIM U MIPaBUWIbHBIM, TIPU 3TOM JOMYIIIeHbI
HeCyIeCTBeHHbIe OLTMOKH, UCTIpaB/IeHHbBIE TI0C/Ie HABOASII[UX BOTIPOCOB TpernozaBareis. [Ipu oTBeTe Ha
JIOTIOJIHUTE/TbHBIE BOIIPOCHI CTYJEHT AeMOHCTPUPYET IOHUMAaHHe 0CHOBHOTO COJiep)KaHus yuebHOro
Marepuasa. CTymeHT CBOOOJHO OPUEHTHUPYETCS B MaTepyasie, U3/I0’KEHHOM B KOHCITEKTE.
OrleHKa «y/I0B/IETBOPUTEILHO» BBICTAB/ISIETCS], €C/TA CTY/IeHT 00HAPY>KHUBAET 3HAHUE Y MIOHUMaHKe MaTepyasa
Kypca, HO M3/1araeT Matepras HeToHO U JIOTYCKAeT CyIeCTBeHHbIe OIUOKU B JOPMYTUPOBKE OCHOBHBIX
TOHATUM U 3aKOHOB. OTBeT Ha JOIOJHUTE/IbHbIE BOMIPOCH! BbI3bIBAET y 9K3aMeHYeMOr0 3aTpyAHeH s WU
COZIEP>XKUT OIIMOKU, KOTOPhIe OH MOKET UCTIPAaBUTh MOCJIe HABO/SIINX BOIIPOCORB.
O11eHKa «HEYI0B/I€TBOPUTETHLHO» BLICTAB/ISAETCSI, EC/IU TIPU OTBETe 0O0HAPY)KEHO HEITOHUMAaHHe OCHOBHOTO
coZiep>KaHusl yueOHOro MaTeprara Wid JAOMYIeHbl Cyl[eCTBEeHHbIe OLIHOKH, KOTOPBIE YUAIUICA HE MOXKET
WCTIPaBUTh TIPX HAaBOJSAIIMX BOTIPOCAX ITPeIo/jaBaTe/is.
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Pa3pen 1. Maremaruueckue OTueT 1o
6 11 |ocHOBBI MOJE/TMPOBAHHSA 32 8 4 4 24 20  |mpakTH4ecKoMmy
JIa3epHbBIX CHCTEM. 3a/laHUI0
Pa3pen 2. OcHoOBBI
BBIYHC/IUTETHHOTO Oruer o
6 11 35 | 10 8 2 25 20  |mpakTUYeCcKoMy
MO/le/TMPOBaHMA JIa3ePHbBIX
3a/JaHUI0
(pu3nyecKux nNporeccos.
Paszpgesn 3. Maremaruueckue Order ro
6 11 AEIT 2. 43 | 13 8 5 30 20  |mpakTU4yeckoMy
MOJe/IH JIa3ePHbIX aKTUBHBIX Cpef.
3a/laHUI0
Pa3pen 4. Mopenu j1a3epHOH Order no
6 11 AT 5. YIOR P 35 | 10 8 2 25 20  |mpakTU4yeckoMy
reHepanyu.
3a/JaHuI0
Pa3pen 5. OCHOBBI afaITHBHOM Order no
6 11 ACIT 2. A 35 | 10 6 4 25 20  |mpakTH4yeckoMy
ONTHKH.
3a/laHUI0
Bcero 3a 11 cemectp 180 | 51 | 34 17 129 100
Bcero no aAucuuIinHe 180 | 51 | 34 17 129 100
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