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PABOYASI IPOTPAMMA JIMCUMATLINHBE

BoiuncauTeIbHbIe METOAbI H MIpOrpaMMHbI€ CHCTEMbI
(HaMMeHOBaHUE JUCUMILUIUHBI 1o YTI)

3akpemuieHa 3a kageapoii: CucreM aBTOMaTH3MPOBAHHOTO ITPOSKTUPOBAHUS U MHOOPMAIIHOHHBIX
cHCcTeM

Hanpannelme MNOJATOTOBKH (CﬂeuﬂaﬂbHOCTﬂ):

09.03.02 udopManHOHHBIE CHCTEMBI H TEXHOJIOTHH
(k0z1, HAUMEHOBaHUE)

Ilpoduas: UndopmannoHHbIe CHCTEMbI H TEXHOJOTHH
(na3Banue npoduis no YII)

Yacos mo YII: 144; Yacos o PIIJI: 144;

Yacos mo YII (6e3 yuera yacoB Ha 3x3amensl): 144; Yacos mo PIIJI: 144;

Yacos Ha camocTosiTesIbHYI0 padoTy mo YII: 90 (63 %);

Yacos Ha camocTosiTe/IbHYI0 padoTy mo PII/L: 90 (63 %);

O6mas Tpynoemkocts B 3ET: 4;

Buabl koHTpOIs B cemecTpax: Dx3ameHsl — 0; 3adeTs! — 0; 3ayeTs! ¢ oneHkoii — 5; KypcoBbie
npoekTsl -0; KypcoBsie pabotsr - 0.

®opma 00ydeHHSs: OYHAS;

Cpox 00y4eHusi: HOpMaTHBHBII.

Pacnpezle.ﬂeﬂne YacoB JHCHHUIIJIHHBI IO CEMECTPaM

Bun Ne cemecTpoOB, YHCIIO Y4eGHBIX He/leJb B ceMecTpax
3aHATHi 1/18 2/18 3/18 4/18 5/18 6/18 7/18 8/12 Hroro
yir  (POIA (YIT (PO (YIT PO |YIT |PIIJL |VIT |POIA | YIT (PITJ | YIT O |PIUL (YO |PIIJT [YIT  |PII

Jlexkunu 18 |18 18 |18
JlabopatopHsie 36 (36 36 |36
[TpakTHueckue
Ay 3aHSITHS 54 |54 54 |54
Cam. padora 90 |90 90 |90
HUroro 144 (144 144 |144
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PaGouasi nporpamma pucuMnIMHBI cocTaBlieHa Ha OCHOBAHUM y4eOHOro rmiaHa
MOAroTOBKH OakanaBpos no Hampasienuio 09.03.02 MubopMalMoHHbIe CHCTEMBI K
TEXHOIOrHH, poduib MHGOPMALMOHHBIE CHCTEMBI M TeXHOJIOTHH

Pabouas nporpamma obcyxiena Ha  3acenanuu Kaeapbl  cucTem
ABTOMATHU3UPOBAHHOIO POCKTUPOBAHMS K HH(DOPMALIMOHHBIX CHCTEM

3aB. kaeapoiit CATTPUC , /// JLE. JIbBOBHY




1. IEJHX OCBOEHUSA JUCHUIIJINHBI

11

Leab ocBOeHUs1 AUCHUIUIMHBI — HW3yYEHUE OCHOBHBIX KJIAcCOB 3ajad
BBIYUCIUTEIbHOW MaTeMaTHKH M METOJOB WX pelleHus, (popMHUpOBaHHE Y CTYIEHTOB
[IPAKTUYECKUX HABBIKOB  PELICHUSA IPUKIAJHBIX MaTeMaTUYECKUX  3aj1ad B
ABTOMAaTU3UPOBAHHOM pEXHUME C HCIOJIB30BAHUEM COBPEMEHHBIX HHCTPYMEHTAJIBHBIX
CHUCTEM

W3yueHne AUCHUIUIMHBI JOJHDKHO CHOCOOCTBOBATH (POPMUPOBAHUIO Y CTYACHTOB
OCHOB Hay4HOI'0 MBIIIJIECHUS, B TOM YUCJIE: IOHUMAHUIO IIPUHLIMIIOB IIOCTPOCHUS U aHAIU3a
MaTE€MaTU4YECKUX MOJIEIIEN, yMEHHUIO UCIIOJIB30BATh AIAPAT BBIYUCIUTEIIBHON MAaTEMAaTUKH
[IpY pELIEHUH 3aa4 aBTOMATU3UPOBAHHOI'O IPOEKTUPOBAHUS W YIIPABIICHUS, YMEHMIO
pa3pabaTbiBaTh U OIEHUBATH F(P(PEKTUBHOCTH MPOTPAMMHOTO OOECTICYECHHUS IS TTOUCKA
ONTUMAJIBHBIX TPOECKTHBIX PEIICHUI HA OCHOBE COBPEMEHHBIX BBIYMCIIMTEIBHBIX METOJIOB.

1.2

I[.]Iﬂ JOCTHIKEHUSA LHEJIN CTABATCHA 3a1aYun:

1.2.1

O3HAKOMJICHHUEC CTYACHTOB C OCHOBHBIMH HAIIPABJICHUAMHU PA3BUTHUIA BBEIUMCIIUTEILHOMN
MaT€MaTUuKu, €€ 0a30BBIMU pa3aciiaMi U KJlaCCaMM PCIIACMBbIX 3a/1a4;

1.2.2

OCBOCHHEC OCHOBHBIX IIPUCMOB CBCIACHHA IIPUKIAJHBIX 3aJa4 aBTOMATU3HWPOBAHHOI'O
IIPOCKTUPOBAHMS K 3a/la4aM BBIYHCIIMTCIIHHOM MaTC€MaTHKU,

1.2.3

U3Y4YE€HHE METOJOB M aJIrOPUTMOB YMUCICHHOI'O PELIEHUsS 3ajad JMHEWHOH anreOpsl,
annpokcuManuu (QyHKIUMHA, 4ducieHHoro anpdepeHuupoBaHusl U HHTETPUPOBAHUS,
pemeHsi OOBIKHOBEHHBIX M JIU(QepeHInanbHbIX YPaBHEHUH U cHCTEM, 00pabOTKU
9KCHEPUMEHTAJIbHBIX JAHHBIX.

1.2.4

OBJIaACHUC MeTO,Z[HKOﬁ OLCHKHU IIOI'pCITHOCTH BBEIUMCIICHUH H 3(1)(1)€KTI/IBHOCTI/I
HCITOJIB3YEMBIX BBIUHCIIUTCIIBHBIX MCTOJOB

1.2.5

npuoOpeTeHrne HaBBIKOB MPOTrpaMMHON pealn3aluy aJrOPUTMOB BBIYMCIUTENbHON
MaTeMaTUKHU U UCIOJIb30BaHUs CTaHAAPTHOTO MPOrPaMMHOT0 00eCIIeYeHus IS peIIeHus
MIPUKJIAIHBIX 3a/1a4

MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

kon mucruniauHbel B YII: B1.B.OJ1.2

2.1 TpeOGoBaHus K NpeIBapHUTEJbHOH MOATOTOBKE 00y4a01Ierocs

JUIst yCIIeIIHOTO OCBOCHUS JUCHUILIMHBI CTYACHT JA0JKEH UMETh 0a30BYIO TOJATOTOBKY 110
MareMaTuke, HHQoOpMaTUKe, TUCKPETHON MaTeMaTHKe, MPOrpaMMHUPOBAHUIO Ha SI3bIKAX
BBICOKOT'O YPOBHSI, TEOPUH UHPOPMALIMOHHBIX TPOIECCOB U CUCTEM

2.2 JTMCHUNJIMHBI U MPAKTHKH, JJIS KOTOPbIX OCBOECHHUE JAHHOW THCIHIJIMHBI (MOIYJIs)

He00X0AMMO KaK NpeauecTByolee

Teopust NpUHATHS pPEIICHUI

NH}poKkoOMMYyHUKAIIMOHHBIE CUCTEMBI U CETU

HanéxHnocts HHPOpPMALIMOHHBIX CUCTEM

MopaenupoBaHue MpoUeccOB U CUCTEM

praBJ’ICHI/IC 6I/ISHCC-HpOCKTaMI/I

IIpoexkTpoBaHUE UHTEIUIEKTYAIbHBIX CUCTEM




3. KOMIETEHIHUU OBYYAIOUIEI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JUCIIAITJIMHBI

OIIK-2 | CnocoOHOCTh HCIOIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIMH B
podecCHOHATBHOM JICATSIIBHOCTH, IPUMEHITh METOJIBI MATEMAaTHYCCKOTO aHAIN3a U
MOJICTTUPOBAHUS, TECOPETUYECKOTO M IKCIIEPUMEHTAITLHOTO HCCIICIOBAHUS

IIK-25 | CiocoOHOCThIO UCITOIB30BATh MATEMAaTHYECKHE METOIbI 00paOOTKH, aHAIU3a U
CUHTE3a Pe3yJIbTaTOB MPO(ECCHOHATBHBIX MCCIEAOBAHNUN

B peE3yJabTaTEC OCBOCHUA TUCIHUIIJINHBI Oﬁ)"lﬂlOHIHﬁCSI HOJIZKECH

OIIK-2

3.1 3HaTh:

3.1.1 Metonbl BBIYMCIUTEIBHON MATEMAaTHKH, MCIOJB3YIOIIUXCS TIPU MPOCKTHPOBAHUU U
9KCIUTyaTaIi HHOPMAIIMOHHBIX CUCTEM M UX KOMIIOHEHTOB

3.2 YMeTn:

321 PaspabarbiBaTh MaTeMaTHYEeCKHE MOJEIM W aIrOPUTMBI  JUIS  PEHICHUS  3aja4
BBIYMCIUTEILHON MAaTEMATHKH

3.3 Biaagern:

3.3.1 HaBbikaMu TpOrpaMMHOM peaju3allii BbIYMCIMTEIbHBIX AJITOPUTMOB M HCIIOJIb30BAHHS
CTaHIAPTHOTO IPOTPAMMHOT0 00ECIICUCHH S IS PEHICHUS IPUKJIAJIHBIX 3a/1a9

K-25

3.1 3HarThb:

311 [TpUHIUIIBI ¥ ATAITBI PEIICHUS 3a]a4 aHAJIN3a U CHHTE3a HH()OPMAITMOHHBIX CHCTEM Ha OCHOBE
METOJIOB BBIYNCIUTEIFHON MaTEMAaTUKH

3.2 YMeTh:

3.2.1 Perrats npuKIiIaaHbIC 331249 BEIYUCIUTEIPHON MAaTEMAaTHKH B aBTOMAaTH3UPOBAHHOM PEXKHME
C MCITOJIb30BAaHHEM COBPEMEHHBIX MPOTPAMMHBIX CUCTEM

3.3 Biaagern:

3.3.1 HaBbikamMy MpUMEHEHHs MaTeMaTHYeCKHUX MOJEIed ©  METOJO0B  BBIYHUCIUTEIBHOM
MaTEMaTHKH B MPO(HECCHOHAIBHON JCSITEIbHOCTH

4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJINHBI

Bun yuebHoM Harpy3ku u ux
TPYJIOEMKOCTb B Hacax
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OCHOBHBIE TIOHATHUS BBIYUCIATEILHOU
1 5 1 4 7 12
MaTEMATHKH.
2 [TorpentHoCTH BBIYMCICHUH. 5 1 1 2 7 10
YucneHHbBIE METObI JIMHENHOU
3 5 3,5 4 4 10 | 18
anreopsol.




HEJIMHEHHBIX YPABHEHUHN U CUCTEM.

[TpuOnkeHHbIE  METONbl  pelleHus

Anmpoxkcumarys GyHKIIHH.

12

YucneHHOE HHTETPUPOBAHUE.

11
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Yucnennoe nudepeHnupoBaHue.
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6
8 | 12
6 | 10

8 | oObIKHOBEHHBIX TU(GEepeHITHATBHBIX 5 15
YpPaBHEHUI U CUCTEM.

[TpubnmxeHHoe perieHne

YucneHHbIe METOIBI PEIICHHS
9 | muddepenunanbHbIX ypaBHEHUH B 3) 17
YaCTHBIX MPOU3BOJIHBIX.

10

3aga4d BBIYHCIIMTEILHON MaTeMaTUKH

HpOI‘p&MMHHC CHUCTEMBI I PCIICHUA 5 17

10 | 15| 26

Hroro

18

36 |90 | 144

4.1 Jlekuuu

Henensa
cemecTpa

Tema u COACPIKAHUC JICKIUHU

O6BeM
YacoB

B ToMm uncne, B
MHTEPAKTUBHOM
dopme (D)

5 cemecTp

18

OcHOBHBIC NIOHATHSA BLIYMCIUTEIbHOH MATEMATHKH.

MecTo BBIUMCIMTENBHOM MaTeMaTUKU B B CUCTEME
MaTeMaTu4ecKkoro ooOpas3oBaHMs. lIcnonb3oBaHME 3JIEMEHTOB
BBIYHCIIUTEIBHOM MaTEMaTUKN B PEIICHUU NPUKIAAHBIX 33]a4
ABTOMAaTU3MPOBAHHOIO IMPOEKTHPOBaHUs. KOppeKTHOCTH U
O0yCJIOBIEHHOCTh  BBIUMCIHUTENbHOM  3amaun.  [loHsTne
BBIUYHCIIUTENBHOT0 aroputMa. TpeboBaHUs K BEIYUCIUTEIbHBIM
alnropurMaM. YCTOWYHMBOCTb M CJIOYKHOCTb BBIYUCIIMTEIIBHBIX
anropuTMoB. UyBCTBUTEIBHOCTh BBIYUCINUTEIBHBIX aJITOPUTMOB
K OIIMOKaM OKPYTJICHHUS.

IHorpemHOCTH BLIYUCICHUI.

OCHOBHBIE UCTOUYHUKH U KIACCHU(PUKAIUS MOTPEIIHOCTEH
pe3ysibTaTa YHUCICHHOIO pelleHus 3ajadud. AOCOJIOTHAs U
OTHOCHUTeNbHas morpemrHocT. [lorpemHocts apudmMeTndeckux
omepanuii Hajx TPUOJMKEHHBIMH 4YuciaaMmu. [lorpemHocTs
¢byakun. OnpeneneHue KOIWYECTBA BEPHBIX 3HAYAIIUX IHQP
pe3ynbrata BbluMcieHud. [IpaBuna 3amucu TpPUOIMIKEHHBIX
YUCEIl U UX OKPYTJICHHUS.

3,5

YmncsieHHBbIE MeTOAbI JIMHEHHOM anaredpsbl.

Cucrtembl JMHEWHBIX ypaBHeHUM. [IpsMble MeToxabI
pelIeHUsI CHUCTEM JIMHEHHBIX ajreOpanyecKkux YypaBHEHHI.
Mertonst ['aycca u INaycca-Kopaana. Meton Xomenkoro (MeTo
KBaJpaTHBIX KOpHEN). MeTo MPOroHKH.

Hcnonw3oBanue wmeromga [aycca pansi  BBIYMCIIECHUS
OIpeNieNIuTeNIel W HaxOoXJIeHUs OOpaTHBIX MaTpull. Merox
laycca w paznokeHue Marpuilbl Ha MHOxuTenHn. LU-
pa3aokKeHHeE.

HTepannoHHbIE METOABI PELICHHS CUCTEM JIMHEHHBIX
ypaBHeHuil. Mertonq mnpocroil wutepanuu. Meron 3eiinens.




YcnoBuss CXOAMMOCTH M OLEHKM IOTPEHIHOCTH METOJIOB.
[TpuBeneHrne CUCTEMBI TUHEHHBIX YPABHEHHH K BUY, YIOOHOMY
JUISL UTepaLIMil.

IIpudau:keHHble MeTOAbl pelIeHUs] HeJIWHeHHBbIX
YPABHEHUIl U CHCTEM.

IlocTanoBKa 3a/ayu pelICHUs HEJIMHEHHBIX YpaBHECHMW,
OCHOBHBIE€ JTallbl pElIeHUs. MeToapl OTIENEeHUs KOpHEH.
MeTtoapl oucekuu, HelooToHa,  xopg, KacaTeJbHBbIX,
KOMOMHHPOBaHHBIA MeToA. MeTon mNpocToil uTepauuu JUis
pelIeHUsT HEJIMHEWHBIX YPaBHEHHHM. YCIOBHS CXOAUMOCTH
METO/I0B M OLIEHKA MOTPEIIHOCTEN.

ITocTaHOBKa 3a1a4M U OCHOBHBIE JTallbl PEILEHUS CUCTEM
HEJIMHEHHBIX ypaBHeHUU. Metoasl HploTOHA W HpOCTOI
WTEpaluu JUIsl PELICHHsS CHUCTEM HEJIMHEHMHBIX YpaBHEHUM.
VY caoBus CXOIMMOCTH METOJIOB U OII€HKA MOTPEIHOCTEM.

Annpoxkcumauus QpyHKIUM.
ITocraHoBKa 3a/1a4u npUOIMKEHUS byHKLUI.
Anmnpoxcumanuss M uHTepnonsuus. VuTtepnomsuus (yHKIuid

000011IeHHBIMHI MHOT'OWIEHAMH. NutepnonsimoHHbie
MHOTOWIECHEI Jlarpanxa " HreroTona, MOTPEIIHOCTH
UHTEPHOJISIIUY. MuHuMu3anus OLICHKH MOrPEITHOCTH

uHTepnoysiui.  Muorounensl  YeOwimeBa. MHTepniomsims
crutaiinamu. CpeHeKBapaTUYHOE MPUOIMKeHne QYHKIMA Tpu
MMOMOIIY TPUTOHOMETPUYECKUX MHOTOWIEHOB. PaBHOMEpHOE M
HauIydlllee paBHOMEPHOE MpUOIKeHUe (PYHKITHIA.

OOpaboTka S3KCHEpUMEHTAIBHBIX JaHHBIX M IOA00p
AMOUPUUYECKUX (OPMYII C HCTIOTH30BAaHUEM METO]a HAMMEHBIIINX
KBaJIPaTOB.

11

YuciieHHOE HHTETPUPOBAHKE.

IlocTaHOBKAa 3aJayM YUCIEHHOTO HHTETPUPOBAHME,
TFEOMETPUUYECKUX CMBICII ONPEAEIEHHOTO0 HHTErpaa, IPOCThIE U
COCTaBHbIE KBaJlpaTypHbIe (bopMyIIbI YHCJIEHHOTO
UHTETPUPOBaHUs. BbIUMCIIEHNE OIPENEICHHBIX HHTETPAIOB C
MOMOUIBI0 (POPMYNT MPSIMOYTOJBHUKOB, Tpaneuuid 1 CUMIICOHA.
KBanpartypusie ¢opmynsl I'aycca. IlorpemHocTd 4ucieHHOTO
unterpupoBanus. [lpaBuno Pyure. Ilonarue o0 aganTHBHBIX
poueaypax  YMCIEHHOTO  MHTerpupoBaHus.  YucieHHoe
MHTETPUPOBAHKE C UCITONIb30BaHHEM MeTtona Monre-Kapio.

13

Yuciaennoe nudgepeHunpoBanue.

ITonsarue YUCJIEHHOTO nudepeHIpoBaHUs.
[Ipocreiie ¢dopMynbl  4yucieHHOTO U EepeHITNPOBAHUS.
Anmpokcumanms MTPOU3BOTHBIX c HCITOJTh30BaHUEM

MHTEPHOSIIMOHHBIX  popMmyn.  OOycloBIEHHOCTh  (Gopmyl
qrciieHHOro nuddepeHmpoBaHmsl.

15

IIpudau:kenHoe penieHHe 00bLIKHOBEHHbBIX
AU(pPepeHInATbHBIX YPABHEHUN U CUCTEM.

3agaua Komm st nuddepeHnanbHOro  ypaBHEHUS
nepBoro nopsjaka. Pemienne nuddepeHnanbHbIX YpaBHEHUN C
MOMOIIBI0  CTEMeHHbIX  pagoB.  OcobeHHOCTHM — 3amad
NPUOIKEHHOTO  pemieHus  auddepeHManbHbIX YpaBHEHUH.
SBHBIN U HesaBHBIN MeTo Dinepa. Meton Pynre-Kyrra. Onenka
MIOTPEUIHOCTEH METOOB M BHIOOD Il1ara.




JIuneiinbie MHOTOILIarOBbIE METOJIbI peleHus
middepeHManbHbIX ypaBHeHUH. Metoasl Anamca-bamdopTa,
Anamca-MoynToHa, IPOrHO3a U KOPPEKLIMH.

Pemenne 3amaum Komm s cucteM OOBIKHOBEHHBIX
mudepeHIMaNbHBIX  ypaBHEHUH W nuddepeHIrnaIbHbBIX
yYpaBHEHUH M-T0 MOpsIKA.

JIByxToueunsle KpaeBble 3anauM. [locTaHOBKa 3amaun u
T€OMETPUYECKUM CMBICI. MeToabl KOHEYHBIX pPa3sHOCTEU Ul
penieHust AByXTOYEUHbIX KPaeBbIX 3a/1a4.

YucsieHHbIe MeTOABI peleHusi TupepeHunaabHbIX
YPABHEHHUI1 B YACTHBIX IPOU3BOIHBIX.

[Tpumeps! 1 TUNBI ypaBHEHUN. OCHOBHBIE TOHATHUS
MeToJla ceToK. 3anauva [{upuxie aist ypaBHeHusd Jlamnaca.

17 SIBHBIE ¥ HESIBHBIE PA3HOCTHBIE CXEMBIL. 1
Pemenne nuddepeHnnanbHbpIX YpaBHEHUH B YacCTHBIX
MPOU3BOJHBIX C TIOMOIIBIO MOCTPOCHHS PA3HOCTHBIX CXEM.
Annpoxkcumanusi, ycTOWdMBOCTb, CXOAUMOCTb. MeT0o/] KOHEUHBIX
HJIEMEHTOB M €T'0 PUKJIAIHBIC aCTICKTHI
IIporpamMMHbIe cMCTeMBbI /ISl pellleHUsl 32124
BBIYHMCJINTEIbHON MaTeMaTHKH
MaremaTtuueckoe obecrieueHue DBM, THIIbI
17 MPUKJIAHBIX IPOrPAMMHBIX CUCTEM, UX CTpyKTypa. CocTaB u 1
(YyHKIHOHATIBHBIE BOBMOXKHOCTU cucTeM. OCOOEHHOCTH U
cpaBauTenbHBIN aHam3 cucteM MATHCAD, MATLAB,
MAPLE
Hroro 18
4acoB
4.2 JlaGopaTopHblie padoThI
Henens HaumenoBanue 1abopatopHoit paboTsl O6bem | B rtom Bupt
cemecTpa yacop | THCICB | KOHTPOJI
UHTEPAKTU q
BHOU
thopme
(HD)
S cemectp
36
24 M3yueHne OCHOBHBIX BO3MOXHOCTEH W  MPUHIMIIOB 4 OTYeT
¢byukronupoBanus cucrembl Mathcad. Pemrenue 3amau
aneMeHTapHoi MaTemaTuku B Mathcad
[Tporpammuposanue B Mathcad 4 OTYET
28 Pemenwie 3a1a4 TMHEHHOM aareOphI 4 OTYET
30 Peniennie HeTMHENHBIX YPAaBHEHUN U CUCTEM 4 OTYET
32 Annpokcumanys v uHTepnoyusuus QyHKuui 4 OTYET
34,36 Pemenue 3amau MaTeEMaTHUECKOrO aHAIN3a 4 OTYeT
N3yuenne cuctemst MATLAB 4 Otyer
Pemienue 3amad BBIYMCIUTENIBHOM MaTEMAaTHKU CPEIACTBAMU 8 Otuer
MATLAB
Hroro yacos 36




4.3 CamocTtositenbHas padora cryaenta (CPC)

Henens Conepranue CPC Bunsr O0BeM
ceMecTpa KOHTPOJIS 4acoB
S5 cemecTp 90
IToaroToBKa K BBIMOJHEHUIO J1a0. pabOThI 3amnra 2
1- [TepcriekTUBBI Pa3BUTHs METOIOB U CPE/ICTB Omnpoc o Temam 1Jist 6
BBIUMCIUTENbHON MaTeMaTHKU B CBETE CaMOCTOSITENIbHOTO HU3y4eHUs
HOBBIX HH(OPMAITMOHHBIX TEXHOJIOTHIA
KoppektHocTh u 00yCIIOBJIIEHHOCTb Omnpoc no Temam Jiist 6
BBIUMCITUTEILHOM 3aJlaum. [TonsiTHE | CaMOCTOATENBHOTO U3YUYECHUS
BBIUMCIUTENFHOTO alropuT™Ma. TpeGoBaHUs
K BBIYHCITUTEILHBIM ITOPUTMAaM.
3-4 YcToMunBOCTh u CJIO’)KHOCTh
BBIYHCITUTEILHBIX QITOPUTMOB.
YyBCTBUTENBHOCTh BBIUMCITUTEIbHBIX
QITOPUTMOB K OITUOKAM OKPYTIICHHS
[TonroroBka k j1aboparopHoil pabore 3amura 2
IToAroToBKa K BBIMOJHEHUIO J1a0. pabOThI 3amura 2
IIpuMeHeHHEe METONOB  BBIYHMCIUTEIBHON Omnpoc no Temam Juist 6
5-6 MaTeMaTUKH [UId pelIeHHs 3a7ad aHajiu3a | CaMOCTOSITeNbHOTO M3y4eHUs
UH(OPMAITMOHHBIX CUCTEM " 170'¢
KOMIIOHEHTOB
AHan3 BO3MOXKHOCTEH COBPEMEHHBIX Omnpoc o Temam st 6
7.8 CHUCTEM KOMITbIOTEPHON MaTeMaTHKU CaMOCTOSITENILHOTO H3yYeHUs
[ToaroToBKa K BBHIMOJHEHHUIO JTAOOPATOPHOM. 3ammura 2
paboThI
Hcnonp30BaHne METOOB BEIYMCIUTEILHON Omnpoc o Temam ist 10
MaTeMaTHUKH JJIS pelIeHHs 3a1a4 CaMOCTOSITENILHOTO H3y4eHUs
9-10 CTPYKTYpPHOTO H IapaMeTPUIECKOTO
CUHTe3a MHPOPMAITMOHHBIX CUCTEM
[ToaroToBKa K BBIMOJHEHHUIO TAOOPATOPHOU 3ammra 2
paboThI
Oransl pa3pabOTKN BBIUUCIUTEIbHBIX Omnpoc no Temam Juist 6
11-12 AITOPUTMOB CaMOCTOSITENILHOTO M3y4eHUs
) [ToaroroBka K BBIOIHEHUIO JTA00PATOPHOM 3amuTa 2
paboTHI
13-14 [Tpunmunel  pa3paboTKM  MPOTrPaMMHOIO Omnpoc no Temam 11 10
obecriedyeHnss  JUIi  peUmICHWs  3aJad | CaMOCTOSITEIbHOTO U3YUEHUS
BBIUMCIIUTENFHON MaTeMaTHKU
[ToaroToBKa K BBHIMOJHEHHUIO TAOOPATOPHOU 3amura 2
paboThI
[ToaroToBKa K BBHIMOJHEHHUIO TAOOPATOPHOU 3amura 2
paboThI
15-16 Metosl nHTEpHIpeTanu U 00paboTKu Omnpoc no Temam Jiist 12
pE3yIbTAaTOB BHIYUCIUTEIHHOTO CaMOCTOSITENILHOTO H3yUeHUs
JKCIIEPUMEHTA
17-18 [ToaroToBka K BBIMOJHEHUIO Ta00OPaTOPHOI 3amura 2
paboThI




Mertoapl orieHKH () PEKTUBHOCTH U Ompoc 1o Temam AJis 10
BBI‘IHCHHTGHBHOﬁ CJIOKHOCTHU aHFopI/ITMOB CaAMOCTOATCIBHOT O I/I3yquHSI

HToro yacos 90

MeToanuyeckue yKa3aHusl AJI51 CTYJAE€HTOB 10 OCBOECHUIO TUCIUIINHBI

CucremMa yHHBEPCHUTETCKOTO O0O0pa30BaHMs MPEAINOJaraeT paluoHAIbHOE COYETAHHUE TaKUX
BUJIOB Y4YEeOHOU [eATeNbHOCTH, KaK JEKIUH, JabopaTopHble pabOThl, caMOCTOsITelbHas paboTa
CTYJEHTOB, @ TAaK)K€ KOHTPOJIb I1OJIy4E€HHBIX 3HAHUH.

- Jlekuuu npezcrasiser cob0il CUCTEMATUYECKOE, MOCIeI0BATEIbHOE U3JI0KEHUE Y4eOHOT0o
Mmarepuaia. 3To — OJHa U3 BaKHEHIIUX GopM yuyeOHOro mporecca U OJWH U3 OCHOBHBIX METOJIOB
npenofaBaHusl B By3e. Ha nekuusix oT cTyaeHTa TpeOyeTcss He MNpOCTO BHHMMAaHHUE, HO U
caMoCTOsITeNIbHOe O(OpPMIICHHE KOHCIIEKTa. B  KadecTBe ILIEHHOTO COBETa PEKOMEHAYeTCs
3alUChIBaTh HE KaXJO€ CIOBO JIGKTOpa (MHAYe MOXKHO MOTEpATh MBICIb M HayaTh MHCATh
AaBTOMATUYECKU, HE BHUKAsI B CMBICH), @ IIOCTApPaThCsl MOHATh OCHOBHYIO MBICHIb JIEKTOPA, a 3aTEM
3aMucaTh, UCIONb3ys MOHSATHBIE COKPALIICHUS.

- JlaboparopHble pabOThI MO3BOJSAIOT HAYYUTHCS NPUMEHATH TEOPETHUUECKHUE 3HAHUA,
MOJIyYEHHBIE HA JICKIMH [IPU PEIICHUH KOHKPETHBIX 3a/1a4. UToOb! Hanbosee paluoHalIbHO U TOJTHO
UCTIOJIB30BaTh BCE BO3MOXHOCTH JIAOOPATOPHBIX pabOT sl MOATOTOBKH K HHM HEOOXOIMMO:
cienyer pa3oOpaTh JEKLIHIO IO COOTBETCTBYIOLIEH Teme, NpopadoTaTh AOMOIHUTEIBHYIO
JUTEpaTypy U UICTOUHUKU. - CamocrosArenbHas padoTa CTYIEHTOB CIIOCOOCTBYET TIIIyOOKOMY
YCBOEHHUS yueOHOT0 MaTepHala U pa3BUTHIO HABBIKOB caMoo0OpazoBanus. CamocrosTenbHas padboTa
IpeJIoiaraeT Cielytolle COCTABIIAIOIINE:

- pabota ¢ TekcTamu: y4yeOHHMKaMH, CIpPaBOYHHMKAMH, JOMOJHUTEIBLHON JHUTeparypoH, a
TaKXe MPOopadoTKa KOHCIIEKTOB JICKITH;

- paboTa HaJl TeMaMH JUIsl CAMOCTOSATEIBHOTO U3Y4YEHUS;

- ydactue B paboTe CTyIeHYECKUX HayYHbIX KOHPEPEHUNH, OTMMIIHNAL;

- IOATOTOBKA K 3a4€TaM U K3aMEHaM.

Kpome 6a30BbIX y4eOHUKOB PEKOMEHYETCS CaMOCTOSITENIbHO HCII0JIb30BAaTh UMEIOIINECS B
6ubnuoreke yueOHO-MeToandYeckue nocoous. HezaBucumo ot Buja yueGHMKa, paboTa ¢ HUM JJOJKHA
MIPOUCXOANTH B T€UEHUE BCero cemecTpa. IddextuBHee paboTaTh ¢ yUEOHUKOM HE TIOCIIE, a TIEPe]
JICKITUEH.

[Ipy O3HaKOMJIEHHM C KaKHUM-TMOO pa3fesioM PEeKOMEHJYETCsl MPOYUTaTh €ro LEITHUKOM,
CTapasCh yIOBUTH OOIIYIO JOTHKY U3JI0KEHUS TeMbl. MOXKHO COCTaBUTh UX KPATKUIl KOHCIIEKT.

CreneHb yCBOEHHS MaTepuaa poBepseTcs CASAYIOIUMU BUAAMH KOHTPOJIS:

- TeKyIUH (01poc, KOHTPOJIbHBIE PaOOTHI);

- 3aI1KTa JJabOpaTOPHBIX padoT;

- IPOMEXKYTOYHBIHN (KypCcOBasl IPOEKT, IK3aMEH).

3auét — hopMa UTOrOBOW MPOBEPKU 3HAHUHN CTYAECHTOB.

Jns ycnemHoW craud 3a4éra HeoOXOJUMO BBIIOJHHUTH CIEAYIOINIME PEKOMEHIAIUH —
TOTOBUTBHCS K 3a4y€Ty CleQyeT CUCTEeMaTHYecKH, B TEYEeHHE BCEro cemecrpa. VIHTeHcHBHas
MOJArOTOBKA JOJDKHA HAauaThCsl HE IO3JHEE, YEeM 3a MECSL-NMoNTopa A0 3a4dé€ra. JlaHHble nepen
3a4€TOM TpH-uyeThIpe AHS 3(PPEKTUBHEE BCEro MCIOJIb30BAThH ISl IOBTOPEHUS U CHCTEMaTH3alluu
Marepuana.

5. OBPA3OBATEJIBHBIE TEXHOJIOI' MU

B pamkax wu3yyeHMss JUCHUILUIMHBI TPeIyCMOTPEHbI cJjeaylolue o0pa3oBaTebHbIe
TeXHOJIOTHH:

5.1 | UudopmanuoHHbIe JEKIHH;
- JICKIIMA C 3apaHCC 3allJITaHUPOBAHHBIMU OH_II/IGKEIMI/I;




- MpoOJIeMHAsT JICKITUS

5.2 | naGopaTopHbIe padoThI:

—  BBIIOJHEHHUE JJAOOPATOPHBIX padOT B COOTBETCTBUM C MHAUBUIYAIbHBIM I'paduKOM,
— 3alllUTa BHINOJIHEHHBIX paloT;

— KOMIIBIOTEPHOE MOJECIIMPOBAHKE U MPAKTUUECKUI aHAINU3 Pe3yiIbTaTOB;

— paboTa B KOMaHJie

5.3 | caMocTosiTeIbHASI Pa00Ta CTYIEHTOB!

— U3yuYeHHUE TEOPETUUYECKOT0 MaTepuana,

— TOJrOTOBKA K JIEKIUSAM U TabOpaTOpHBIM paboTaM

— pabota ¢ yueOHO-METOANYECKOHN JIUTEepPaTypoH,

— odopmileHrne KOHCIIEKTOB JIEKIUH, OTYETOB MO TaOOPATOPHBIM paboTam
— TOJrOTOBKA K TEKYILEMY KOHTPOJIIIO YCIIEBAEMOCTH U K 3K3aMEHY;

— BBINOJHEHHUE KYpCOBOM paboThl, 0(pOopMIICHHE MOSICHUTEILHOM 3a1CKI

5.4 | KOHCYJBTAIMM 110 BCEM BONIPOCAaM yueOHON IPOrpaMMBl.

6. OLIEHOYHBIE CPEJICTBA JIJISI TEKYILEIO KOHTPOJISI YCIIEBAEMOCTH,
MPOMEXYTOUYHOI ATTECTALIUU IO UTOTAM OCBOEHMS JUCHUATIJIMHBI U
YYEBHO-METO/IMYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOM PABOTHI
CTYJIEHTOB

6.1 KoHTpoJibHBIE BOIPOCHI M 3a/1aHUA

6.1.1 | Ucnomp3yemblie HOPMBI TEKYIIETO KOHTPOJIS:

— TECTHUPOBAHMUE;

— OHIpOC IO TeMaM JUIs CaMOCTOSATENILHOTO N3yUeHHS
— 3ammTa JabopaTOPHBIX paboT

6.1.2 | PaGouas mporpamMMa AMCHMIUIMHBI oOecriedeHa ()OHIOM OIICHOYHBIX CPEACTB JUIS TPOBEICHHS
TEKYIIEro KOHTPOoJs 3HaHuN. DoHA BKIIOYAET 3aJaHus IS IPOMEKYTOUYHOIO KOHTPOJIS, BOIIPOCHI
K 9k3aMeHy. QOH] OLIEHOYHBIX CPEACTB MPEACTaBIEH B y4eOHO — METOJMYECKOM KOMILIEKCE
JCLIUTUIMHBL.

6.2. ®OpMBbI TEKYILEro KOHTPOJIS

Paspen nucuuminHbl OOBEKT KOHTPOJIS ®dopma KOHTPOJIS Merox KOHTpOJIA Cpok
BBITTOJIHEHH
51
5 cemecTp
IMorpemuocTH 3HaHue ocHOBHEIX | Jlaboparopnas pabota, | 3ammra
BBIYNCIICHHUH. KJIaCCOB OTIPOC TIO TeMaM IS nabopaTopHOH
MOTpenIHoCcTe N U | CAaMOCTOSITEIBHOTO paboThI, yCTHBIH 2 Hepens
METOJIOB OLIEHKU | U3y4YEeHHUs ornpoc
MOTPEIIHOCTEH
BBIUUCIICHUH
UYucneHnHsle Meronsl | 3Hanme Moguenei U | JlabopartopHas paboTa, | 3ammra
JIMHEIHOW anreOphl. METOJIOB JUHEHHOHN | OIpOC MO TeMaM JUis JTabopaTopHOH
anreOpsl, YMEHHUE | CAMOCTOSITEIBHOTO paboThl, yCTHBII
pemaTth 3aMaud | U3ydCHHUS orpoc
JMHEHHON anreOphl ¢
4-5 genens
HCTIOTb30BaHUEM
BBIYHMCITUTEIIBHBIX
METO/I0B u
COBPEMEHHOI0




MIPOrPaMMHOTO
obecrieueHus

[TpubamxeHHble METOJIBI
peuieHus HEJMHEWHBIX
YPaBHEHUU U CUCTEM.

3HaHue
TIPUOIMKEHHBIX
METOI0B pelieHus
HEJIMHEHHBIX
YpPaBHEHUH U CHUCTEM,
yMeHue pemars
HEJIWHEHHBIE
YPaBHEHUSI U CHCTEMBI
B
ABTOMATU3UPOBAHHOM
pexume

JlabopaTopHas paborta,
OMPOC MO TeMaM st
CaMOCTOSITEIIEHOTO
U3yYCHHUS

3armura
JTabopaTopHOU
paboThl, yCTHBIN
oTpoc

6-7 Henmens

ATIpOKCUMAIIHS
GbyHKIMHA.

3Hanne METOZI0B
ANMpPOKCUMAIUH
3KCHepI/IMeHTaJ'H)HI)IX
JaHHBIX, yMeHI/IC
CTPOUTH
I/IHTepHOHHHI/IOHHLIe
aMMmpoOKCUMHUPYIOIIHE
MHOTOYJIEHBI

Jlaboparopnas paboTa,
OIIPOC MO TeMaM s
CaMOCTOSTEIHLHOTO
HU3y4YEHUs

3amura
nabopaTopHOA
paboThl, YCTHBIN
orpoc

8-9 menens

YucneHHoe
HHTETPUPOBAHHE.

3HaHUE METOIOB
YHCICHHOTO
HMHTETPUPOBAHUS U
TEXHOJOTUH
WHTETPUPOBAHUS C
HCIIOJIb30BaHUEM
CHCTEM
KOMIIBIOTEPHOU
MaTeMAaTHKU

JlaboparopHas paboTa,
OMPOC IO TeMaM ISt
CaMOCTOSITEIIBHOTO
U3yYCHHS

3amura
nabopaTopHOM
paboThI, YCTHBIN
orpoc

10 menens

UucneHnHoe
i depeHnpoBaHme.

3HaHME METOJI0B
YHCIIEHHOTO
muddepeHInpOBaAHUS
1 TEXHOJIOTUH
WHTETPUPOBAHUS C
HCTIONIb30BAaHHEM
CHCTEM
KOMIBIOTEPHOI
MaTeMaTHKU

Jlaboparopnas paboTa,
OIIPOC MO TeMaM JJIst
CaMOCTOSTEILHOTO
U3yYCHUS

3amura
nabopaTtopHoi
paboThI, YCTHBIN
onpoc

12 wenens

[TpubnmxenHoe
petierne 0ObIKHOBEHHBIX
nuddepeHIanTbHBIX
YPaBHEHUH U CUCTEM.

3HaHue
MIPUOIMKEHHBIX
METOJIOB PEIICHUS
HEJIMHEWHBIX
YpaBHEHUU U CHUCTEM,
yYMEHHE peliaTh
HEJIMHCHHEBIE
YpaBHEHHUS U CUCTEMBI
B
ABTOMATU3UPOBAHHOM
pexume

Jlaboparopuas paboTa,
OIIPOC MO TeMaM AJIst
CaMOCTOSTEILHOTO
U3YYEHUS

3amura
nabopaTtopHOi
paboThI, yCTHBIH
orpoc

14 »enens

UucneHHsie
pereHns
G depeHIaTbEHBIX
YpaBHEHHI B
MIPOU3BOJTHBIX.

METOAbI

YaCTHBIX

3HaHue
SBOJIOIIIOHHOTO
oIX0/1a K
(hopmHpOBaHUIO
ONITUMH3AIIHOHHBIX

JlabGopaTopHas paborta,
OIIPOC IO TeMaM IS
CaMOCTOSTEIIBHOTO
N3y4eHHs

3ammura
nabopaTtopHoOi
pabOTHI, YCTHBIH
orpoc

18 menens




IpoLenyp,
JBOJIIOL[IOHHO-
TCHETUYCCKUX
METOO0OB
[IporpammHBIE  CHUCTEMBI | 3HAHHUE MTPHUHIUIIOB JlaboparopHas paboTa, | 3ammra
TSt peteHus 3a7a4 | MOCTPOCHHS CHCTEM OIIPOC MO TeMaM st J1abopaTopHOn
BBIYHMCIIUTENILHOMN KOMITBIOTEPHOU CaMOCTOSITEJILHOTO paboThI, yCTHBIH
MAaTEMAaTHUKU MaTEeMaTHuKH, yMeHI/Ie I/IBYLIGHI/I}I OHpOC
HCIIOJIB30BATh
CTaHAapTHOC B Teucnme
IIpOrpaMMHOE cemectpa
obecrieueHue AJis
peuIicHuA MPUKIaJHBIX
3amaq
IIpomesKyTOUYHBIH KOHTPOJIb TecTtupoBanue 15 Hepens
HTorosslii KOHTPOJIb
3a4éT ¢ OLEHKOH YcTHBIN 18 Henens
7. YYEBHO-METOIUYECKOE W HWH®OPMAIIMOHHOE OBECIIEYEHHUE
JAUCHUIIJIIMHBI (MOAYJIA)
7.1 PekomeHnayemas JuTeparypa
Ne ABTOpBI, COCTABUTEIH 3arsaBue T'oapl  |Obecneyen
/1 M3AAHUA. HOCTh
Bun
H31aHUA
7.1.1. OcHOBHAas IUTEpPaTYypa
7.1.1.1| baxsanos H.C. Yucnennsle MeToanl: Yueb. ITocooue. — M.: bunom, | 2009 0,5
2008. - 636 c. rmevar.
7.1.1.2| Mapuyk I'.H. MeToasl BBIYMCIMTENIHLHONM MaTeMaruku: YueO. | 2009 0,5
ITocobue. — Cn6.: Jlans. - 2009. 508 c. reyar.
7.1.1.3| Typuax JL.U. OCHOBBI YHCIEHHBIX MeTOHOB: YueO. [Tocodue. — | 2005 0,5
M.: ®usmatiur, 2005. — 304 c. . reyar.
7.1.2. JlonoJHuTEabHAS JUTEPATYPA
7.1.2.1 | ITupymoB Y.I'. Yucnennsle MeToabl: Yueb. mocobue. — M.: Jlpoda,| 2003 2,21
2003. - 224 c. revar.
7.1.2.2 | Beneuxkas C.10. OcHoBbI paboThl B cucreme Mathcad: Yue6. mocooue.| 2006 0,5
— Boponex, BI'TY, 2006. — 109 c. ney
7.1.2.3| Kupees A.B. UncneHHble METOABI B MpUMepax W 3amadax: YueO.[ 2004 0,5
nocodue.— M.: Bercmn. mk., 2004. — 480 c. reyar.
7.1.2.4| KarpaxoBa A.A. OCHOBBI YMCJIEHHBIX METOIOB: : Yueb. mocobdue. —| 2007 0,5
Boponex, BI'TY, 2007. — 95 ¢. 2002. — 743 c. rmeyar.
7.1.2.5| ®opmaiieB B.D. YucaeHHble METOABL: YUeo. mocodue. — M.: 2004 0,5
duzmariut, 2004. — 2004 c. neyar
7.1.3 MeToauyeckue pa3padoTKu
7.1.3.1| Beneuxas C.1O. ABTOMaTH3AIMs PEIICHUS 3a]]a4 BBIYUCITUTEIIBHON 2006 0,5
marematuku cpeacreamu Mathcad: yued. mocodue. — | medar.
Boponex, BI'TY, 2006. — 112 c.




7.1.3.2| Mumnaesa [O.B. OcHoBsl paboTsl ¢ makerom Mathcad: meromnueckue | 2009
yKa3aHus K 1a00paToOpHBIM paboTam neyar

7.1.3.3| Beneuxas C.1O. Marematuueckass cucrema Matlab:  meromuu. | 2015
yKa3aHus K JJaDopaTOpHBIM paboTaM JUIsl CTYCHTOB | SJEKTP
HanpaBinenuit 230100 —  HMudopmatuka wu | OH
BBIYMCIIMTEIIHLHAS TEXHHKa, 230400 -
NHdopManmoHHbIe CHCTEMBI U TEXHOJIOTUH

7.1.3.4| Beneukas C.1O. Pemenne 3amau  BeluMcauTeabHOM Marematuku | 2015
cpeactBamu  Matlab:  meTogmu.  ykasaHust K | 2JEKTp
1abopaTOPHBIM paboram JUTSt CTYJICHTOB | OH
HampaBinenuit 230100 —  HMudopmatuka u
BBIYMCIIMTEIIHLHAS TEXHHKa, 230400 -
NHdopManmoHHbIe CHCTEMBI U TEXHOJIOTUH

7.1.4 IlporpamMMHoe o0ecrieyeHre U HHTEPHET pecypchl

7.1.4.1| http://www. e.lanbook.com//

7.1.4.2| http://bigor.omstu.ru/

7.1.4.3| KomnbloTepHbIe J1aGopaTopHbIe PadoOThI:

- Mathcad
- Matlab

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI (MO YJIS)

8.1 Chneuuaau3npoBaHHAsl JIEKIMOHHASI ayIMTOPHs, OCHAIICHHAS 000PYAOBaHUEM ISt
JIEKIIMOHHBIX JIEMOHCTpAlUi U IPOEKIIMOHHON alapaTypoi
8.2 JucniieiiHbIi KJIacC, OCHAIICHHBIM KOMIIBIOTEPHBIMY MPOIPaMMAMM IS BHIITOJIHEHUS

J'Ia60paTOpHBIX pa60T U CaMOCTOSTEIIbHOM pa6OTLI CTYJACHTOB



http://bigor.bmstu.ru/

