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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

IIe.m; N3YYCHUA TUCHUIIJIMHDBI. HGJ'IHMI/I OCBOCHHMA IUCHHIIIMHBI ((I[I/Id)d)eDeHHI/IaJIBHBIC

YPABHCHHA» ABJISAIOTCA:

— yriay0OJieHue U paclIupeHre MaTeMaTHUeCKUX 3HAaHUM.

— chopmupoBaTh npencraBieHue o U GepeHIHaTbHBIX YPAaBHEHUAX U METOAAX UX PEIICHUS;

— IPUBUTH HABBIKU MCIOIb30BaHUS AHATUTUYECKUX METOJOB B IPAKTUYECKON JEATECIBHOCTH;

— MOKa3aTh 00yYarOIMMCSl YHUBEPCAIBHBIM XapakTep OCHOBHBIX MOHATUH Teopun auddepeHnnanbHbIx
YPaBHEHHMH IS MOJIYYE€HHs KOMIUIEKCHOTO IIPEICTaBICHUS O MOAXOAAX K CO3JaHHUI0O MaTEMATHUYECKUX
MOJIETIEN TEXHUYECKUX CUCTEM U OOBEKTOB.

3agauu M3y4yeHusl AUCHUIINHBI:

1. N3ydeHne OCHOBHBIX MOHATHI U METOOB PEIICHHS TUIIOBBIX 3aj1a4,

2. OBnajieHre MPAKTUYECKUX HABBIKOB B peaIM3allMM MOCTPOCHUSI MaTe-
MaTHYECKHUX MOJICIICH

3. OO0y4deHune OCHOBaM MPAKTUYECKOTO MCIOJIb30BAHUS METOJIOB, IIpeaHa-

3HAYEHHBIX JIJI1 MAaTEMaTHYCCKOTr0 MOJICIUPOBAHUS, a TAK)KE aHAJIM3a PEIICHUS 3a-
Ja4 MPUKIIATHOTO XapaKTepa.

Mecto nucuuniaunbl B cTpykrype OIIOIL: peanusyercss B pamMkax BapHaTUBHOU
yacTu Omoka b1.

HJIaHI/IpyeMl)Ie PE3YJIbTATHI oﬁyquml N0 JUCIHUILJINHE:

Kon IInanupyemble pe3yJbTaThl 00yYeHHs
KOMIETCHIT HNHauKaTopbl AOCTHKEHHS] KOMIEeTeHIUU 110 AHCIMILTHHe

I1K-16 3HaTh: 3Haer:
g OCHOBHBIC TE€XHOJIOTMH, CUCTEMBI U | -aHAJIU3UPOBATh U IIPUMEHITH HOBBIC
CpeICTBa MAIIMHOCTPOUTENIBHBIX TPOU3- | METOJbI UCCIIENOBAaHUS B Ipodeccro-
BO/JICTB; HAJIBHOU
O ONTUMAJIbHBIE TEXHOJOTUM U3TO- | cepe
TOBJICHUSI MAILIMHOCTPOUTEIIBHBIX U3ETUH;
O OCHOBHBIC TEXHUYECKHE XapakKTe-

PUCTUKH MaTepHajoB, 00OpyIOBaHUS, MH-
CTPYMEHTOB, TE€XHOJIOTMYECKOW OCHACTKH;
OCHOBHBIE CPEACTBA JAUATHOCTUKHU U aBTO-
MaTU3alUui MAIMHOCTPOUTEIBHOIO MPOU3-
BOJICTBA;

O AJIITOPUTMBI U IPOrpaMMBbI BEIOOpa U
pacyeToB IapamMeTpoOB TEXHOJIOTMYECKHUX
IIPOLIECCOB I pPean3allii W3TOTOBJICHUS
MaIlIUHOCTPOUTEIBHBIX U3JIETIUN;

O MPUHLUIIBL  TTOCTPOEHUS TEXHOJIO-
TUH, CHUCTEM M CPEACTB MAIIUHOCTPOMU-
TEJIbHBIX TPOU3BO/ICTB.




YMmerTn.

O HCIIOIb30BaTh OCHOBHBIC TEXHOJIO-
TUH, CHCTEMBl U CPEACTBAa MAIIMHOCTPOM-
TEJbHBIX MPOU3BOJICTB;

O HCIIONL30BaTh ONTHUMAJIbHBIE TEX-
HOJIOTMM  W3TOTOBJICHUS MAaIlIMHOCTPOU-
TEIBHBIX U3JICIIHIL;

O HUCIIOJIb30BAaTh OCHOBHBIC TEXHHYE-
CKHE XapaKTePUCTHUKHU MaTEpPHAIOB, 000PYy-
JIOBaHUS, HMHCTPYMEHTOB, TEXHOJIOTHYe-
CKOM OCHACTKH,;

O WCIIOb30BaTh OCHOBHBIE CPEICTBA
IUArdHOCTHKH M aBTOMAaTH3allMH MalluHO-
CTPOUTENBHOTO MTPOU3BOCTBA;

O WCIIOJIb30BaTh QJITOPUTMBI U TIPO-
rpaMMBI BBIOOpA U PacyeToB MapaMeTpoOB
TEXHOJIOTHYECKUX IIPOIIECCOB IS PEallv-
3allUd W3TOTOBJICHHS MAIIMHOCTPOUTEb-
HBIX W30S,

a HCIIO0JIb30BaTh MMPUHIIUIIBI TIOCTPOE-
HUS TEXHOJIOTHI, CUCTEM U CPEICTB MalllH-
HOCTPOUTEIbHBIX ITPOU3BOJICTB.

Ymeer:

aHATM3UPOBATh NPOPECCUOHATBHYIO
UH(POPMALIMIO, HUCIIOJIb30BaTh pas-
JINYHBIC

METOJBl MCCIENOBAHUA,
HCCIEAYEMbIN MaTepHrall

0000111aTh

Baagern:

O OCHOBHEIMM TEXHOJIOTHSIMHM, CHUCTE-
MaMHd M CPEACTBAMHU MAIIMHOCTPOHUTEIIb-
HBIX ITPOU3BO/ICTB;

O ONTHUMAJIBHBIMH TEXHOJIOTHSIMH H3-
TOTOBJICHUSI MAIIMHOCTPOUTEIBHBIX H3JIe-
JINIA;

O 3HAaHUSAMU 00 OCHOBHBEIX TEXHUYE-
CKHUX XapaKTepUCTHKaX MaTepuanoB, 000-
pyZlOBaHHS, HHCTPYMEHTOB, TEXHOJOTHYE-
CKOM OCHACTKH;

O 3HaHUSIMA 00 OCHOBHBIX CPEICTBAX
JUArHOCTHKH M aBTOMAaTH3allM{ MaIluHO-
CTPOUTENBHOTO TPOU3BOCTBA;

O QITOPUTMAaMHU U TIPOrpaMMaMH BbI-
0opa U pacueTa mapameTpoB TEXHOJIOTHYE-
CKHX TIPOIIECCOB ISl peau3aiii U3roTOB-
JIEHUSI MAIIMHOCTPOUTEIbHBIX U3/IETUI;

O MIPUHITUIIBI TTOCTPOCHUS TEXHOJIO-
UM, CUCTEM U CPEJICTB MAIIMHOCTPOHU-
TEJTBHBIX MPOU3BO/ICTB.

Baaneer:

HaBbIKaMH HpI/IMeHeHI/Iﬂ pastqux
MPUHILIMIIOB U METOJOB MCCIIEA0Ba-
HUsA, IIOATIOTOBKH aHAJIMTHYCCKHUX 06-
30pOB

Il. COAEP’KAHUE U OB BEM JUCIHHUIIJIMHbI

€ YKa3aHMEM KOJHMYEeCTBA YACOB, BbIICJECHHbIX HA KOHTAKTHYIO pad0oTy 00y4aroumuxcs
¢ mpemnoaasarteseM (110 BUAAM Y4eOHbIX 3aHATHI) 1 HA CAMOCTOSAITEILHYIO padoTy

ouHasi popma o0yueHust
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n/n

HaunmeHoBaHue pa3jiejioB 1 TEM

Bcero

AyIuUTOpHBIE 3aHATHSA

JK

m3

Jb

Cam. paé.

Pazgen 1. Mopeaunpo-
BaHHe HHKEHEPHBIX 3a-
Aa4, NPUBOJAIIMX K
aupdepeHInaTbHBIM
YPABHEHHSAM.

71,8

10

10

51,8

Tema 1. duddepenun-
aJIbHBIC YPaBHEHUS B IIPU-
KJIaTHBIX HayYHO-
TEeXHUYCCKHX 3a]a4ax.

16,8

12,8

Tema 2. Ananutuue-
CKO€ U YUCIIEHHOE pelle-
HUe TuddepeHInaIbHbIX
YpaBHEHUU.

17

13

Tema 3. OOBIKHOBEH-
Hble TuddepeHIuaIbHbIe
yYpaBHCHUS

17

13

Tema 4. VYpaBHeHuUs B
YACTHBIX TPOU3BOIHBIX

21

13

3auem

0,2

Hmozo 3a 8 cemecmp

72

04HO-3204Has opma 00yyeHuUs

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM

Bcero

AyaANTOpHBIE 3aHATHS

JIK

3

Jb

Cam. pao.

Pazgen 1. Mopeaupo-
BaHHE HHKCHEPHBIX 3a-
Aa4, NPUBOASIIMX K
aupdepeHunaNbHbIM
YPABHEHHSAM.

71,8

4

6

61,8

Tema 1. duddepenun-
QJIbHBIC YPaBHEHUS B TIPU-
KJIa/IHBIX Hay4yHO-
TEXHUYECKHX 3a/1a4ax.

17

15

Tema 2. Amnanmutuue-
CKO€ M YUCIIEHHOE pellle-
Hue nuddepeHuanbHbIX
YpaBHEHUM.

17

15

Tema 3. OOBbIKHOBEH-
Hble U depeHnanbHbe
ypaBHEHHS

18

15

Tema 4. VYpaBHeHus B
YACTHBIX MPOU3BOJIHBIX

19,8

16,8

3auem

0,2

Hmozo0 3a D mpumecmp

72




3a04Has popma 00ydeHuUs
He peanuzyemcs

11, OLNEHOYHbIE MATEPHAJIbI 17151 HPOBEJTEHUA TEKYIIEA U
HPOMEXYTOUYHOU ATTECTAIIUU OBYYAIOIIIUXCA ITO AUCHUTIJIMHE

Texymas aTTectanys NpoOBOAUTCA B (popMe KOHTPOIHHOU pabOThHI
IIpuMepHbIe 3a1aHuA V1A IPOMEKYTOYHOM ATTECTALNH

TumoBble 3a1a4M /151 KOHTPOJbHBIX PadoT
KonTpoabHnas padora

B 3anaax 1-10 pemuts andbepeHImaTsHoe ypaBHeHHE TepBOro TOPAK.
1. de = xydy, 2. y'-ctgx+y=2,
3.y — y*x =2xy, 4, (y+\/@)dx:xdy,
5. Y+ X2y = Xxyy, 6. xy' =y-xe,
7. (xy'=1)-Inx =2y, 8. y=x(y —xcosx),
9. (xy+e*)dx—xdy =0, 10. (2x+1)y'=2y+4.

B 3apauax 11-20 pemuts nuddepennuanbHoe ypaBHEHHE METOI0M MOHMKEHUS MTOPsIIKA.

11. xzy":(y')z, 12. 2yy"=1+(Y')2,
13. 2xyhy"=(y) -1 14. 2yy'=(y'),
15. yy"=y"—xy", 16. y*-y"=1,

17. y"=2(y"-1)-ctgx, 18. xy"—y'=x’,
19. y"-1=2c0s2x-7x, 20.y"(e’ +1)+(y") e’ =0.

B 3agauax 21-30 naiitu oOuiee perenne nuddepeHInanbHOro ypaBHeHUs BTOPOro MopsiaKa.

21.y"+y'-2y =3xe", 22. y"-3y'+2y =CO0S X,
23.y"+y=4cosX, 24, y"+3y'—4y =¥,
25.y"-5y"'=15x%, 26. y"—4y'+8y =sin 2x,
27.y"-9y =e¥* cos X, 28. y"-2y'+y=6xe",

29.y"+y =Xsinx, 30.y"+4y'+ 4y = 2xe*.



Bomnpocs! k 3auery
8 cemecTtp, ounasi popma o0y4denusi/D TpumecTp ouHO-3a04uHas1 hopMa 00yUeHHs

1. [TousTre 00bIKHOBEHHOTO MU (PEpEeHIINATEHOTO YPABHEHUS TIEPBOTO MOPSIAKA U €T0
peieHus.

2. O6pikHOBEHHOE MU (pepeHIanIbHOe YpaBHEHHE MIEPBOTO MOPAIKA, Pa3peuIeHHOE OTHO-
CUTEIIBHO ITPOU3BOIHOM.

3. Ilone nanpasnenuii. MI30KIUHBL.

4. 3anaya Koum 15151 00BIKHOBEHHOTO U (P PepeHInaIbHOrO ypaBHEHUS IEPBOTO MOPSIKA.
5. HenonHble 00bIKHOBEHHBIE T (D PepeHInaNbHbIE YPAaBHEHUS IEPBOTO MOPSIIKA.

6. OObIKHOBEHHBIE U (epeHIMATbHBIE YPaBHEHUS IEPBOTO MOPAJIKA € Pa3AeICHHBIMU
[IEPEMEHHBIMU U NIPUBOSALINECS K HUM.

7. OaHOpOoAHBIE OOBIKHOBEHHBIE AU PEepeHIInaNbHbIE YPAaBHEHUS TIEPBOTO NOPSAIAKA U
IPUBOIAIINECSA K HUM.

8. JIuneiinbie 0OBIKHOBEHHBIE AU (hepeHIInaIbHbIE YPaBHEHU [IEPBOTO MOpsIKa. Y paB-
HeHue bepHyn.

9. OObIKHOBEHHBIE TU(depeHInaNbHbIE YPAaBHEHHS TIEPBOTO MOPSAKA B MOJHBIX TU(Pe-
peHnuanax.

10. MaTErprpyromuii MHOKUATEIh OOBIKHOBEHHBIX TU(PPEepeHIINAIbHBIX YPAaBHEHU TIEp-
BOT'O MOPSI/IKA.

11. ITonsiTne 0ObIKHOBEHHOTO AU (HEPEHINATBLHOTO YPABHEHHSI BBICILIETO MOPSIIKA.

12. Tlpocreiimue ciryyan NOHWKEHUS MOPsiIKa OOBIKHOBEHHBIX AU PepeHInaTbHbIX
YPaBHEHHUM.

13. TloHsATHE IMHEHHOTO 0OBIKHOBEHHOTO U (hepeHIINaNIbHOIO YpaBHEHUS BBICILIETO MO-
pAaka.

14. luBapuaHTHBIE CBOMCTBA JINHEWHBIX OOBIKHOBEHHBIX AU((DepeHIInaIbHbIX YpaBHEHUH
BBICIIUX MTOPSIAKOB.

15. JIuneitnas 3aBucuMocTtb QyHkImi. Onpenenurens BpoHckoro.

16. ®ynnamenTanpHas cucreMa pemenuil. [loctpoenne o01iero pemeHust IMHEHHOTO
O0OBIKHOBEHHOTO AU (hepeHInaTbHOTO YPAaBHEHHSI BBICILIETO MOPSIIKA.

17. JIuneiiHble OAHOPOIHBIE OOBIKHOBEHHBIE U] PepeHIIaIbHbIE YPABHEHUS BBICILIUX
MOPSIIKOB C MOCTOSTHHBIMU K03 dunimentamu. [loctpoenue oOiiero pemeHus.

18. JIuHeiHble HEOAHOPOIHbIE OOBIKHOBEHHBIE TH(PPEepeHIIMaNTbHbBIE YPABHEHUS BHICIITUX
MOPSIAKOB € MOCTOSIHHBIMU K03 purtnentamu. IloctpoeHre o01Iero pereHus MeTo10M
Jlarpanska (MeTo/ Bapualiy MPOU3BOJIbHBIX TOCTOSHHBIX ).

19. JIuneitHble HEOHOPOIHbIE OOBIKHOBEHHBIE AU( P epeHIInaIbHbIe YPABHEHUS BBICILINX
MIOPSIKOB C IMOCTOSTHHBIMH KO3 purmentamu. [Toctpoenne o011ero pemeHust METOI0M
HEOIPEACICHHBIX KO3 (OHUITUCHTOB.

20. NnaTerpupoBanre 0OBIKHOBEHHBIX TU(PHEpPEHITUATHHBIX YPABHEHHM C TIOMOIIIBIO Psi-
TIOB.

IV. IEPEYEHD JUTEPATYPHI, HEOBXOJIUMOM JJI1 OCBOEHUS JINC-
IUIIJIMHBI
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4.1. OcHoBHAsI JIUTEpPATYypa
1. BeperennukoB, B.H. O0bikHOBeHHBIE nu]depeHInaibHble ypaBHEHUS | yueOHOe
nocobue : [16+] / B.H. BeperennukoB. — Mocksa ; bepnun : Jupexkr-Meaua, 2020.

- Y. 1. - 96 c¢. — Pexum gocryna: 1o mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=597929 (mara oOparnieHus:
01.09.2020). — bubmuorp. B kH. — ISBN 978-5-4499-1583-2. — DOI

10.23681/597929. — TeKcCT : AIMEKTPOHHBIN.

2. Beperennukos, B.H. [Ipaktuxym. O6bsikHOBEeHHBIE MU (epeHIMaTbHbIE YPABHHHUSA !
yuebHoe nmocobdue : [16+] / B.H. Beperennukos, }0.b. Pxxoncuuiikas. — Mocksa ;
bepnun : upext-Menua, 2020. — 79 c. : ., Tabn. — Pexum noctyna: mo moamnuc-
ke. — URL: https://biblioclub.ru/index.php?page=book&id=597930 (naTa obpare-

aus: 01.09.2020). — buGmmorp. B kH. — ISBN 978-5-4499-1584-9. — DOI
10.23681/597930. — TeKCT : 3JIeKTPOHHBIH.
4.2. JlonosiHUTEIbHAS JJUTEpATypa
1. Pomienko, O.E. Matemaruueckuii ananus. uddepeninansHoe 1 MUHTETpaIbHOE UC-
YHCJIEHUE (PYHKIIMM HECKOJIbKUX NepeMeHHbIX. [luddepeHnnanbable ypaBHEHUS ;| yYEOHO-
Metoanyeckoe mocoodue : [16+]/ O.E. Pomenko, E.A. Jlebenera ; HoBocuOGupckuii rocy-
JApCTBEHHBIN TEXHUYECKUN yHUBEpcUTeT. — HoBocubOupck : HoBocubupckuii rocyaap-
CTBEHHBIN TeXHUYECKUi yHuBepcutet, 2019. — 76 c. : Tabn. — Pexxum goctyna: mo noj-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=576752 (nata oOparieHus:
01.09.2020). — bubawuorp. B kH. — ISBN 978-5-7782-3944-9. — TekcT : 3IeKTPOHHBIH. .

2. Hazaposa, T.M. [luddepennnansasie ypaBHeHus : yaeObHoe nmocodue : [16+]/ T.M.
Hazapoga, .M. Ilynsimes, B.B. Xa0noB ; HoBocuOupckuii rocygapcTBEHHBIN TEXHUYE-
ckuil yauBepcuteT. — HoBocubupck : HoBocuOupckuii rocyjapcTBEHHbIM TEXHUYECKUN
yHuBepcuteT, 2017. — 100 c. : ui. — Pexxum nocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=576428 (nara oopamienus: 01.09.2020). —
bubmuorp. B kH. — ISBN 978-5-7782-3404-8. — TekcT : 2EeKTPOHHBII.

V. IIEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHHUKAIIMOHHOM CETH «<MHTEPHET», HEOBXOJUMBIX
JJISA OCBOEHUSA IMCIIUIIJIMHBI

Ne
Ccpliaka Ha HaumeHoBaHue pa3padoTku B
nn . o JocTrynHocTh
HH(OpPMalLlMOHHBII pecypc 3JIEKTPOHHOI dopme
http://edu.ru/ Poccuiickoe oopaszoBanue: dene-
1 panbHblii mopran. Bkiawouaer CBo6oaHBIH JOCTYI

CCBUIKM Ha TOPTaJbl U CaWThl 00Opa-
30BaTeNbHBIX YUPEXKJICHUH; rocyaap-
CTBEHHblEe 00pa30BaTEIbHBIE CTaH-
JapThl; HOPMATHBHBIE JOKYMEHTHI;
KaTaJlor JKCKYpCHMH W o00ydarommx
IIPOrpaMM.

V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI IAHHBIX
N UTHOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

DneKTpOHHO-O0MOIMOoTEeYHAs Perucrpanus uepes nob6oit
cucrema (9bC) YHUBEPCUTETCKUI KOMIIb-

1. http://www.biblioclub.ru
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http://edu.ru/
http://www.biblioclub.ru/

YHuBepcurerckas OnbIMOTEKa OH- 10Tep.

JIaliH B naneneimem npeno-
CTaBJISI€TCA HEOIPAHUYECH-
HbII UHIUBUYaJIbHbIN
JOCTyH U3 JII000# TOUKH, B
KOTOPOU NUMEETCs TOCTYII
K cetu HTepHeT

Poccuiickuit nHGOpMaIIOHHBIHN 1TOP-
2. | www.elibrary.ru TaJl B 00JIACTH HAyKH, TEXHOJOTHH, CBOOOHBIH JOCTYII
METUIMHBI © 00pa30BaHuUs

Vil. JUEH3UOHHOE U CBOBOJHO PACIHHPOCTPAHSEMOE ITPO-
I'PAMMHOE OBECIIEYEHHUE
[Ipu peanuzanuu yyeOHOW AUCHUIUIMHBI IPUMEHSIETCS CIAEAYIOIIEEe JIULIEH3NOHHOE U CBO-

00JIHO pacIpoCTpaHsIeMOe ITPOrpaMMHOE 0OECIICUCHHUE:
- Microsoft Windows;

- Microsoft Office;

- LibreOffice u mp.

VIiIl. OBOPYJAOBAHUE U TEXHUYECKHUE CPEJICTBA OBYUEHMUS, HEOb-
XOAUMBIE JUISA OCYHIECTBJIIEHUS OBPA30OBATEJIBHOI'O ITPOLECCA
o AMCHUIIJIMHE

VYyeOHble 3aHATHUS MPOBOAATCS B ayJUTOPUAX, YKOMIUIEKTOBAHHBIX CHEIHATIU3UPO-
BaHHOW MeOeJIbIo, B TOM YHCJI€ CTAIIMOHAPHBIMH WJIM NMEPEHOCHBIMU TEXHUYECKUMHU CPEJI-
cTBaMU 00y4eHus (IPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

CamocTosiTenbHas paboTa MPOBOJIUTCS B KaOMHETaX, OCHAIIICHHBIX KOMIIBIOTEPHOM
TEXHUKOUN ¢ BOBMOXKHOCTBIO MOJKIIOUEHUSI K ceTu « HTepHeT» u obecnieueHrneM J0CTyIa
B DJIEKTPOHHYIO MH()OPMALIMOHHO-00pa30BaTEIbHYIO CPEey YHUBEPCUTETA.

[IpexycMoOTpeHbl MOMEIIEHUS i1l XpaHSHUS U MPOPUIAKTUYECKOTO O0CTYKUBAHMUS
y4eOHOro 000py10BaHUS.


http://www.elibrary.ru/

