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PABOYAS ITPOTPAMMA JUCHUITJIMHBI

BoiuucauTeabLHbIE METOAbI H IPOrpaMMHBIC CHCTEMbBI
(HaMMEHOBaHUE TUCLMUIUIHHEI 1o YIT)

3a1cpen.ﬂena 3a Kaq)eLIDOﬁC CucreM aBTOMATU3UPOBAHHOI'O IIPOSKTUPOBAHUS U UH(DOPMATHOHHBIX
CHUCTEM

HanpasJienue MoAroToBKM (CrenuaJbHOCTH):

09.03.01 UndopMATHKA U BLIYHCINTEILHAS TEXHHKA
(xoz1, HAUMEHOBaHHUE)

HpO(l)HJIb: CucremMsl ABTOMATH3IHPOBAHHOI'O IIPOCKTHPOBAHUSA
(HazBanue npo¢uis no YIT)

Yacos mo YII: 180; YHacos mo PII/I: 180;

Yacos no YII (0e3 yuera yacoB Ha 3x3aMensbl): 144; Yacos mo PITJI: 144;

YacoB Ha camocTosiTeIbHYI0 padoty mo YII: 90 (50 %);

YacoB Ha camocTosiTebHYI0 padory mo PII/I:90 (50 %);

Oo6mas Tpyaoemkocts B 3ET: §;

Busb1 KoHTpOJIs B cemecTpax: Dk3aMeHb! — 5; 3agetsl — 0; 3aueTsI ¢ onenkoi — 0; Kypcossie
npoekTsl -0; KypcoBsie paboTsl - 5.

®opma o0yuyeHus: OuHas;

Cpoxk 00y4yeHHsI: HOpDMATUBHBIH.

Pacnpeue.rleﬂne YacoB JHCHHUILIHHBI 110 ceMecTpamM

Bun Ne ceMecTpOB, YHCJIO Y4eGHBIX Helellb B CEMeCcTpax
SaHATHH 1/18 2/18 3/18 4/18 5/18 6/18 718 8/12 Hrtoro
yir PO |VIT |POA | VIT|POA|YIT(PIIA |YIT |PIIA |YIT |PIUAL [YIT (PO (YOO |PIIJL [YIT  |POIA

Jlekuuu 18 |18 18 [18
JlaGoparopHble 36 |36 36 (36
[TpakTHueckue
Ay 3aHsTTHS 54 |54 54 |54
Cam. pabora 90 |90 90 |90
HUroro 144 |144 144 1144
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[IporpamMmmy cocTaBHII: // J.T.H. benenxkas C.1O.
(n‘61’1nno€. yueHas ctenenb, DHO)

PeuenseHnr (b1): ”44? KKl 5 Q&l(’llf{(fé&' Y/

(noamnuck, yderas crenerb, PHUO)

PaGouast mporpamMma JIMCUMILUIMHBI COCTaBjieHa Ha OCHOBaHMM Y4eOHOro IUIaHa
MOArOTOBKM  OakamaBpoB no  Hampasienuto  09.03.01 Mudopmarvka u

BbIUUCJIUTEIIbHAA TEeXHHWKA, l'[pO(i)I/IJH/l Cucrembl ABTOMATHU3HWPOBAHHOI'O
[IPOCKTUPOBAHUS.

PaGouasi mnporpaMmma oOCyXkJICHa Ha 3ace]aHud  KadeIpbl — CHCTEM
aBTOMATU3MPOBAHHOIO MPOSKTUPOBAHUS U MHDOPMAIIMOHHBIX CUCTEM

3aB. kadenpoit CAITPUC = il // S1LE. JIbBOBHY



1. IEJHX OCBOEHUSA JUCHUIIJINHBI

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.
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1.2 Jloist MOCTHIKEHUS LeJTH CTABATCS 3a1a9H:

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 OBJIAJICHUE METOJUKOW OIICHKH IOTPEITHOCTH BBIYHCIACHUH W 3(PEPEKTUBHOCTH
MCTIOJIb3YEMbIX BBIYUCIHTEIBHBIX METOJIOB

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

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOIT BO

kon muctumnauHbel B YII: B1.B.OJI.1

2.1 TpeGoBaHus K NpeIBAPHUTEJbHON MOATOTOBKE 00y4al0Ierocs

Jlst ycremHoro OCBO€HUs JUCHMIUIMHBI CTYACHT JAOJDKEH UMETh 0a30BYIO MOATOTOBKY
0  MaTeMaTHUKe, IMCKPETHONM MaTeMaTHKE, MaTeMaTHYEeCKOW JIOTUKE W TEOpHUH
aJropuUTMOB, MHGOPMATHKE U MPOTPaMMHUPOBAHUIO

a. JAMCcHUNIMHBI U TPAKTUKM, AJI KOTOPBIX OCBOEHHUE TaHHOW IMCIUILIMHBI (MOLYJIS)

HEe00X0IMMO KaK NpeAllecTBYIIIee

MoaenupoBaHie CUCTEM

OHTI/IMI/I38.I_[I/I}I B CUCTCMAX aBTOMATHU3UPOBAHHOI'O IPOCKTUPOBAHUA

MaremaTuueckoe o0ecrieueHrue aHaan3a ITPOCKTHBIX pCIJ_ICHI/Iﬁ

HpOGKTHpOBaHI/Ie ABTOMATHU3WPOBAHHBIX CUCTEM YIIPABJICHUA

MeTtop1 06pabOTKH JTaHHBIX

Wurennexryansuple noacucreMbl CATIP

3. KOMIIETEHIUUU OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCIIAITJIMHBI




OIIK-2

CIIOCOOHOCTBIO OCBAaUBaTh MCTOAHKHU UCITIOJIB30BAHUS IPOTPAMMHBIX CPCACTB JIA
PEIICHUA NIPAKTHYCCKUX 3a1a4

[1BK-2

CIIOCOOHOCTBIO UCII0Ih30BaTh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHLIX NUCHUILJIMH B
HpO(bCCCI/IOHaHBHOﬁ ACATCIIBHOCTHU, IPUMCHATH MECTOAbl MAaTEMATUUYCCKOI'O aHAaJIM3a U
MOACIIMPOBAHUA

B pe3yJibTaTe 0ocBOeHMS TUCHUIIMHBI 00YYAIOIIUICS J0JIKEH

IIBK-2

3.1 3HaTh:

311 Metoapl BBIYMCIWTEIBLHON MaTeMaTHKU, HCHOJB3YIOMMUXCA TPH IMPOCKTUPOBAHUU H
SKCILTyaTalluy aBTOMAaTU3UPOBAHHBIX CUCTEM M UX KOMIIOHEHTOB

3.2 Ymerb:

321 PazpabarpiBaTh MareMaTHMueCKME MOJEIM W aNTOPUTMBI ISl pelIeHus  3aaady
BBIYHUCIIUTEIILHON MaTEMaTUKHI

3.3 Baagern:

331 MeTtonaMy  BBIYMCIIMTEIBHOW  MAaTEMAaTHKH M HAaBBIKAMH WX  NPUMEHCHHS B
poecCHOHANBHOM e TeNIbHOCTH

OIIK-2

3.1 3HaTh:

3.1.1 Ortanbl ¥ TEXHOJOTHUIO Pa3pabOTKU MPOTPAMMHOIO OOECHEYEHUsl Il pelIeHus 3ajad
BBIUMCIUTENFHON MaTeMaTHKU

3.2 Ymersb:

3.2.1 Perats npukiagHbie 321241 BEIYUCIUTEIFHOM MAaTEMaTUKH B aBTOMATU3MPOBAHHOM PEKHME
C UCTOJIb30BAHUEM COBPEMEHHBIX MATEMATHUECKUX IMAKETOB M MHCTPYMEHTAJIbHBIX CPEJICTB.

3.3 Baagern:

331 HaBbikamMu mporpaMMHOM peanu3aliil BBIYMUCIUTEIBHBIX AJITOPUTMOB M HCIOIb30BAHUS

CTaHJApPTHOTO HOPOrpaMMHOI0O oOecreyeHus AJid peIICHUA 3aaa4 aBTOMATH3UPOBAHHOI'O
MMPOCKTUPOBAHU A

4. CTPYKTYPA U COAEP) KAHUE JUCIUITJIMHBI

TPYAOCMKOCTD B HacCax

Bun yuebHol Harpy3ku u ux

[0} o
= ) m
No Henens = 2 .| E S
HaunmenoBanwue pasiena qUCITUTITMHBI CemecTtp = g 2| =2 S
IT./n cemecTpa =1 = | 285 |9 >
> SRS o
o) ES| &s @) e
= = ™ o & 8
=3 'S M

= =

OCHOBHBIE TIOHATHSA BBIYHUCIUTEILHOU
1 5 1 1 6 9
MaTEMATHKH.

2 [TorpentHoCTH BBIYMCICHUH. 5 1 1 2 4 7




3 YucneHHrle METOIEI JIMHEITHON 5 3.5 3 6 14| 23
anreOpsl.
4 HpI/IfiJ'II/I}KeHHBIe METO/Ibl  pelleHus 5 7 5 4 10! 16
HEJIMHEWHBIX YPaBHEHUI U CUCTEM.
5 Anmpokcumarys GyHKIIHH. 5 9 2 4 10 | 16
6 UuncaeHHOe HHTETPUPOBaHHE. 5 11 2 4 8 | 14
7 Yucnennoe nqudpepeHnupoBaHme. 5 13 1 2 5 8
[TpubnmxeHHoe penieHne
8 | oObIKHOBEHHBIX TU(dEepeHITHATHHBIX 5 13-15 3 4 10 | 17
YpaBHEHUI U CUCTEM.
UYucneHHble METO/Ibl PELICHUS
9 | nuddepeHMaTbHBIX YPABHCHHUH B 5 17 2 8 10
YACTHBIX IPOU3BOJHBIX.
10 [Iporpammusie CHCTEMBI JUIS PELLICHNs 5 18 1 8 15| 24
3a/1a4 BBIYMCIUTEIbHON MaTEMAaTUKH
Htoro 18 36 |90 | 144
4.1 Jlekuuu
Henens O0BbeM B Tom uucre, b
Tema u conepxkaHue JIEKIUU WHTEPaKTUBHOU
ceMmecTpa Yacos
bopme (D)
5 cemecTp 18
OcHOBHbIE IOHATHSA BHIYHCIUTEIbHON MATEMATHKH.
MecTo BBIYMCINTENBHON MaTeMaTUKU B B CHCTEME
MaTeMaTHuecKoro ooOpaszoBaHus. lcmonb3oBaHHE 3JE€MEHTOB
BBIYMCIIUTENIbHOW MAaTEeMATUKHA B PEIICHUU NMPUKIAAHBIX 33]1a4
1 ABTOMAaTU3UPOBAHHOIO NPOEKTHPOBaHHs. KOppeKTHOCTH U 1
00yCJIOBJIEHHOCTb BBIUMCIIMTEIBHOM  3aJayu. [TonsTtue
BBIYHCIUTENBHOTO alrOpUT™Ma. TpeGoBaHMs K BBIUMCIUTEIbHBIM
QIropuT™MaM. YCTOMUMBOCTH M CJOXKHOCTH BBIYACIUTEIBHBIX
anroputMoB. HyBCTBUTENBHOCTD BBIYMCIUTEIBHBIX QITOPUTMOB K
OLIMOKaM OKpYTJIEHHUS.
IHorpemHoCTH BBIYUCICHUM.
OcHOBHbBIE UCTOYHUKHU U KJIACCHU(PUKAIUS MOTPEIIHOCTEN
pe3yabTaTa YHCICHHOTO peLIeHHs 3ajaud. AOCOMOTHas U
OTHOCHUTEINbHas morpemnocTy. lorpenHocts apupMeTHyeckux
1 omepauuii Hajx npuOIMKEeHHbIMH uucnamu. [lorpemmsocts | 1
¢bynkuuu. OnpezneneHue KOJIMYECTBA BEPHBIX 3HAYAIIMX LUDD
pe3ynbrata BblunMciaeHuil. IlpaBuna 3amucu NpUOTMKEHHBIX
4KCel U UX OKPYTJICHUS.
YucyieHHbIe METOAbI JITUHEHHO aJredpbl.
Cucrembl nuHEHHBIX ypaBHeHHH. IIpsimble MeTOABI
pellIeHns CHUCTEeM JIMHEWHBIX anreOpanyecKkux ypaBHEHHIL.
3.5 Metonel I'aycca u I'aycca-Kopnana. Meron Xosenkoro (Meron 3
KBaJIpaTHBIX KOpHEH). MeTo ] MpOoroHKy.
Hcnonb3zoBanue wMeroma laycca st BbIYMCIEHHUS
oTpeIeTUTENIeH U Hax0XKIeHHs o0paTHBIX MaTpuil. Meton ["aycca
U pa3JIoKeHHe MaTpullbl Ha MHOXkUTENH. LU-pasnoxenue.




WrepanmoHHble METONBI PEHIEHUS CHUCTEM JIMHEHHBIX
ypaBHeHui. Meron mnpocrtoi wurepauuu. Merox 3eijens.
VYcnoBuss CXOOUMOCTM M OLUEHKH IOTPEIIHOCTH  METOJOB.
[IpuBeneHne CHCTEMBI TUHEHHBIX YPaBHEHUHN K BHIY, yIOOHOMY
JUISL UTepaLIMil.

I[pubau:keHHbIe MeTOAblI PpPelIeHUus] HeJNHEeHHbIX
YPABHEHUI U CHCTEM.

IlocTaHoBKa 3aja4y PELICHHs] HEIMHEHHBIX YPaBHEHUH,
OCHOBHBIE 3Tanbl penieHus. MeTo bl oTaeneHus KopHei. MeTosl
oucekuy, HproTOHA, XOpJ, KacaTelbHBIX, KOMOWHHPOBAHHBIN
MeToJl. MeToa mpocTod WTepaluu JJis PEUICHUs] HEJIMHEHHBIX
YpaBHEHUH. YCIOBUSA CXOAUMOCTM METOJOB M  OLIEHKa
MOrPEITHOCTEH.

ITocTaHOBKA 3a/1a4¥ U1 OCHOBHBIE ATAllbl PEIIECHUS] CUCTEM
HEJIMHENMHBIX ypaBHeHUM. Meroasl HprooToHa u  1mpocToit
WTEpAllMU ISl PELICHHS CUCTEM HEIMHEHHBIX YpPaBHEHUU.
VYcioBus CXOIMMOCTH METOOB U OIIEHKA MOTPEIIHOCTEH.

Annpoxkcumauus QpyHKIUM.

ITocraHoBKa 3a/1a4u NpUOIMKEHUS GyHKLIU.
Anmpokcumanus W uHTEepHojsuus. MHrepnomsauus QyHKUMM
0000111eHHBIMU MHOTOUJICHAMH. HHTepnonsauuoHHble
MHorowiensl  Jlarpamxka w  HproTOHA,  mOrpemHoCcTH
UHTEPIIOJISLMH. Munumnzanus OLICHKH HOTPEIIHOCTH
uatepnoysiui.  Muorounensl  YeObimeBa.  WuTteprosius
crtaitnamMu. CpeJHeKkBapaTuyHOe NpUOIKeHrne QyHKIMA npu
IIOMOIIIM TPUTOHOMETPUYECKUX MHOTOWICHOB. PaBHOMepHOE M
HawTyylllee paBHOMEpHOE NPUOIIKEeHHE ()YHKIIUH.

OO0OpaboTka SKCIEPUMEHTAJIBHBIX JaHHBIX M 10A00p
HMIHUPHUYECKUX (HOPMYI C UCTIONB30BAHUEM METOJa HAUMEHBIITNX
KBaJPaToOB.
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YuciieHHOE HHTETPUPOBAHKE.

IlocTaHOBKa 3amauyM  YUCJIEHHOTO HHTETPUPOBAHHUE,
TEOMETPUUYECKUX CMBICI ONPEACIEHHOI0 UHTErpaja, IpoCThle U
COCTaBHbIE KBaJIpaTypHbIe (hopMyIibI YHCJIEHHOTO
UHTETPUPOBaHUA. BblUMCIEHUE ONpEAEIEHHBIX HHTETPAJIOB C
MOMOIIbI0 (GOPMYJT MPSIMOYTOJBHUKOB, Tpanenuii 1 CumMIiicoHa.
KBagparypusie ¢opmynsl [Maycca. IlorpemHoctd 4uCIEHHOTO
unterpupoBanus. IlpaBuno Pynre. Ilonsitue o0 amanTHBHBIX
Ipoueaypax  YMCIEHHOIO  MHTErpupoBaHus.  UuciieHHoe
VHTETPUPOBAHKE C UCIIONIb30BaHHEM MeTtona Monre-Kapio.

13

Yuciaennoe nudgepeHunpoBanue.

ITonsarue YUCJIEHHOTO nuddepeHpoBaHus.
[Ipocreiie Qopmynsl  uyucieHHOro U GepeHIPOBAHNUS.
Anmpokcumanus MIPOU3BOIHBIX C UCIOJIb30BaHUEM
MHTEPHOSIMOHHBIX  popMmyn.  OOycIOBIECHHOCTh  (HopMyT
qrciieHHOro nuddepeHmpoBanmsl.

13-15

IIpudau:kenHoe penieHHe 00LIKHOBEHHBIX
AU(pPepeHInATbHBIX YPABHEHUH U CUCTEM.

3agaua Komm pmns  nuddepeHnuanb-HOro  ypaBHEHUS
nepBoro mopsiaka. Pemenue auddepeHuaibHbIX YpaBHEHUN C
MOMOILBI0  CTENEeHHbIX  psgoB.  OcoOeHHOCTH — 3ajad
MPUOIDKEHHOTO  penieHus  TuddepeHITMaibHbIX  YpaBHEHUH.




SIBHBIN 1 HesiBHBIA MeTo Ditnepa. Meton Pynre-Kyrra. Onenka
MOTPEUTHOCTEN METOI0B M BHIOOD II1ara.

Jluneilinble MHOI'OLIIarOBbIE METObl pereHus
middepeHManbHbIX ypaBHeHUH. Metoasl Anamca-bamdopra,
AnamMmca-MoynToHa, IporHo3a U KOppeKIHH.

Pemenne 3amaunm Komm ans cucteM OOBIKHOBEHHBIX
muddepeHIMaNbHBIX ~ ypaBHEHUH W JuddepeHnraIbHbIX
yYpaBHEHUN M-T0 MOpsIKA.

JIByxToueuHble KpaeBble 3ajnaud. IlocTaHoBKa 3amauu U
TEOMETPUYECKUM CMBICI. MeTOoapl KOHEYHBIX Pa3HOCTEH Ui
pelIeHMs] JByXTOYEUHbIX KPaeBbIX 3aau.

YuciieHHbIE METOABI pelieHus U pepeHuanbHbIX
YPAaBHEHHIl B YaCTHBIX POU3BO/IHBIX.

[Tpumeps! 1 TUNBI ypaBHEHUN. OCHOBHBIE TOHATHUS
MeToJa ceTok. 3anava {upuxne s ypasHenus Jlamiaca. SIBHble

17 U HESBHBIC PA3HOCTHBIE CXEMBI. 2
Pemenne nuddepeHnnanbHbIX ypaBHEHUH B YacTHBIX
MPOU3BOJHBIX C TIOMOIIBIO TIOCTPOCHHUS PA3HOCTHBIX CXEM.
Annpoxkcumanusi, ycToH4uBOCTb, CXOAUMOCTb. MeTO/] KOHEUHBIX
HJIEMEHTOB M €T'0 PUKJIAIHBIC aCTICKTHI
IIporpamMMHBbIe cMCTeMBbI /ISl pellleHUsl 32124
BBIYHMCJINTEIbHON MaTeMaTHKH
Marematuueckoe obecrieuenne OBM, TUIIbI IPUKIIaIHBIX
18 IIPOrpPaMMHBIX CUCTEM, UX CTpYyKTypa. CocTaB u 1
(YHKIMOHATIBHBIE BOBMOXKHOCTU cucTeM. OCOOEHHOCTH U
cpaBHHTENbHBIN aHam3 cucteM MATHCAD, MATLAB,
MAPLE
Hroro 18
4acoB
4.2 JlabopaTopHbie padoThI
Henens HanmenoBaHue 1a60paTopHOii paboThI O6wem | B Tom Bust
ceMecTpa Jacop | YHMCIEB | KOHTPOJI
HWHTCPAKTH q
BHOU
dhopme
(M)
S cemecTp
36
2 N3yueHne OCHOBHBIX BO3MOXHOCTEH W  IPUHIUIIOB 4 OTYET
¢ynknuonupoBanus cucrembl Mathcad. Pemenne 3amau
sIIieMeHTapHO# MaTemaTuku B Mathcad
4 ITporpammuposanue B Mathcad 4 OTYET
6 Pemienue 3a1a4 TMHEHHON aJireOphl 4 OTYET
8 PenreHne HeMMHENHBIX YPABHEHUN U CUCTEM 4 OTYET
10 Annpokcumanus 1 MHTEpHoJsIys QyHKIHHA 4 OTYET
12 Pemenne 3amau MaTeMaTHIECKOTO aHAIN3a 4 OTYeT
14 N3yuenne cuctemsl MATLAB 4 Otuer
16,18 Pemrenue 3amay BBIUUCIUTEILHON MAaTeMaTHKU CPEICTBAMU 8 OTtueTr
MATLAB
Hroro yacos 36




4.3 CamocrosiTeqibHas padora cryaenra (CPC)

Henens Conepxanne CPC Bunnl 0O0BeM
cemecTpa KOHTPOJIS 4acoB
5 cemecTp 90
[ToaroToBKa K BBIOJIHEHUIO 1a0. pabOThI 3amura 2
1- [TepcriekTuBbBI Pa3BUTHs METOZI0B U CPE/CTB Omnpoc no Temam Jiist 4
BBIUMCIIUTEIbHON MaTeMaTHKU B CBETE CaMOCTOSITENIBHOTO U3yUEHUS
HOBBIX HH(QOPMAIIMOHHBIX TEXHOJIOTHI
KoppektHocTs u 00yCIIOBJICHHOCTH Ormpoc 1o Temam AJis 4
BBIUMCIUTEIHHOM 3a/1auH. [TonsiTe | €caMOCTOSTENBHOIO U3YUYECHUS
BBIYUCIUTENHHOrO anroputMa. TpeGoBaHus
K BBIUMCIUTEIHHBIM ITOpUTMAaM.
3-4 Y CTOWYUBOCTH " CIIO’)KHOCTh
BBIUMCIUTENbHBIX AITOPUTMOB.
UyBCTBUTEIBHOCTh BBIUMCIIUTEIbHBIX
QITOPUTMOB K OITUOKAM OKPYTJICHHS
[ToxaroroBka k J1abopatopHoii paboTte 3ammra 2
[ToaroTroBKa K BBIITOJIHEHUIO J1a0. pabOThI 3ammra 2
[IpumeHeHHe METOJOB  BBIYMCIUTEIBHON Omnpoc no Temam Jiist 10
5.6 MaTeMaTUKU U1 pEelIeHMs 3a7ad aHajiu3a | CaMOCTOSITEIbHOTO MU3y4eHUs
ABTOMATU3MPOBAHHBIX  CHUCTEM M HUX
KOMIIOHEHTOB
COop maTepuanoB Ui KypcOBOM pabOThI IIpoBepka KoHCIIEKTa 4
AHanu3 BO3MOKHOCTEH COBPEMEHHBIX Omnpoc no Temam Juist 8
7.8 CUCTEM KOMIIBIOTEpPHOM MaTEMaTUKU CaMOCTOSITEJIBHOTO U3yUEHUs
) [ToaroroBka K BBITIOJHEHHUIO JIA0OPATOPHOM. 3ammra 2
paboThI
Hcnonb3oBaHne METOJ0B BHIYMCIUTEILHON Omnpoc no Temam Juist 10
MaTEeMaTHKH JUIsl pellieH s 3a1a4 CaMOCTOSITENIBHOTO U3yYEHUS
CTPYKTYpPHOTO U IapaMeTPUIECKOr0
9-10 CHUHTE3a aBTOMAaTU3HPOBAHHBIX CUCTEM
[ToaroToBka K BBINOJIHEHHIO TaOOPaTOPHOM 3amura 2
paboThI
BeinosnHeHne KypcoBoi paboThl IIpoBepka KOHCIIEKTA 4
Oranbl pa3pabOoTKU BBIUUCIUTEIbHBIX Ompoc o Temam a1 6
11-12 JITOPUTMOB CaMOCTOSITEJIBHOTO U3yUEHUs
[ToaroToBKa K BBHIMOJHEHHUIO TAOOPATOPHOU 3amuTa 2
paboThI
13-14 [Tpunuuner  pa3pabOTKH  MPOrpPaMMHOTO Ompoc o Temam a1 8
obOecrieyeHuss Ui peLIeHHA  3aJad | CaMOCTOSTENbHOTO U3YyUeHUs
BBIUMCIIUTEIbHON MaTeMaTHKU
[TonroToBka K BBIMOJIHEHUIO JJAOOPATOPHON 3amura 2
paboTHI
BrinonHenue KypcoBoii paboThl IIpoBepka nosiICHUTEIBHOM 4
3anucKa
15-16 [ToaroToBKa K BBHIMOJHEHHUIO TAOOPATOPHOU 3amuTa 2
paboTHI




MeToapl HHTEpIPETAN U 00pabOTKH Ompoc 1o Temam AJis 2

PE3yJIbTATOB BHIYUCIUTEIIHHOTO CaMOCTOSITEIILHOTO M3y4eHUS

SKCTICPUMEHTA

Brinonaenne KypcoBoii paboThl IIpoBepka nporpamMmel 4

17-18 [ToaroToBKa K BBHIMOJHEHHUIO JTAOOPATOPHOU 3amnra 2

paboThI

Mertopl orieHKH () PEKTUBHOCTH U Ompoc 1o Temam AJis 2

BBIYHCIIUTEILHON CII0)KHOCTH aITOPUTMOB CaMOCTOSITEIILHOTO M3y4eHUSs

[ToaroToBka K 3anuTe KypcoBoi paboThI 3amura 2
HTroro yacon 90

MeToanuyeckue yKa3aHusl AJI51 CTYJAE€HTOB 10 OCBOECHUIO TUCIUIINHBI

Cucrema yHUBEPCUTETCKOTO 00Opa30BaHUs MpEANosaraeT palloHalbHOE COUYETaHHUE TAKHX
BUJIOB Y4YEeOHOU [eATeNbHOCTH, KaK JEKIUH, JabopaTopHble pabOThI, caMOCTOsITeNbHAs paboTa
CTYZICHTOB, @ TaKXe KOHTPOJIb MOTY4YEHHBIX 3HAHUH.

- Jlekuuu npezacrasnsger coboil CUCTEMAaTUYECKOE, TTOCIEeI0BATEIbHOE U3TI0KEHUE YUeOHOTO
Marepuaia. 3To — OJHa U3 BaKHEHIINX (opM yuyeOHOro mporecca U OJMH U3 OCHOBHBIX METOJIOB
npenofaBaHus B By3e. Ha nekuusix oT cTyaeHTa TpeOyeTcss He MPOCTO BHHMMAaHHUE, HO U
caMoCTOsITeNIbHOe O(QOpMIICHHE KOHCIIEKTa. B KadecTBE ILIEHHOTO COBETa PEKOMEHIYeTCs
3alUChIBaTh HE KaXJO€ CIOBO JIGKTOpa (MHAYe MOXKHO MOTEpATh MBICIb M HayaTh IHCATh
ABTOMATHYECKH, HE BHUKAS B CMBICH), @ IOCTAPAThCs MOHATH OCHOBHYIO MBICIb JIGKTOPA, a 3aTEM
3aMucaTh, UCIOIb3ys MOHSATHBIE COKPAILICHUS.

- JlaGopaTtopHble paOOTHI MO3BOJISIIOT HAYYUTHCS MPHUMEHSATh TEOPETHUYECKHE 3HAHUS,
MOJTy4YEHHBIE HA JICKIMH [IPU PEIICHUH KOHKPETHBIX 3a/1a4. UToOb! Hanbosee paluoHalIbHO U TOJTHO
HCIIOJIb30BaTh BCE BO3MOYKHOCTU JIaOOpAaTOpHBIX PAa0OT [jsi MOATOTOBKM K HHUM HEOOXOAMMO:
cilefyeT pa3o0paTh JIEKLIUIO 110 COOTBETCTBYIOIIEH TeMe, MpopadoTaTh JOMOJHUTEIbHYIO
JTUTEPaTypy U UCTOUHUKU. - CamoctosATenbHas paboTa CTYJEHTOB CIOCOOCTBYET TTyOOKOMY
YCBOEHHsI yUeOHOI0 MaTepuaia U pa3BUTHIO HABBIKOB caMooOpa3zoBaHus. CamMocTosATeNbHas paboTa
IpeJIoiaraeT Cielyrole COCTaBIAIOIINE:

- paboTa c TekctaMH: y4yeOHUKaMH, CIIPaBOYHMKAMH, JAONOJHHUTENBHOM JIuTepaTypoil, a
TaKXe MPOpadOTKa KOHCIIEKTOB JICKITH;

- paboTa HaJl TeMaMH JUIsl CAMOCTOSATEIBHOTO U3Y4YEHUS;

- yuacTHe B paboTe CTy/IEeHYeCKUX HayYHBIX KOH(PEPEHIINH, OTMMITHAT,

- IOJITOTOBKA K 3a4eTaM U dK3aMEHaM.

Kpome 0a30BBIX yUeOHUKOB PEKOMEHIYETCSI CAMOCTOSATEIEHO MCIOIb30BaTh UMEIOIINECS B
6ubnuoreke yueOHO-MeToandYeckue nocoous. HezaBucumo ot Buja yueOHMKa, paboTa ¢ HUM JOJKHA
MIPOUCXOANTH B T€UCHHUE BCero cemecTpa. IddextuBHee paboTaTh ¢ yUeOHUKOM HE TIOCIIe, a TIEPE/
JIEKIUEH.

[Ipr 03HaKOMIJICHWH C KaKUM-JIHOO pPa3leioM PEKOMEHIYETCsS MPOYUTATH €ro IEITHKOM,
CTapasiCh YJIIOBUTbH OOIIYIO JIOTUKY U3JI0KEHHS TeMbl. MOKHO COCTaBUTh UX KPAaTKUIl KOHCIEKT.

CreneHb yCBOCHHS MaTepHalia IPOBEPSETCS CICAYIONIMMA BUIAMU KOHTPOJIS:

- TeKyIUH (0Mpoc, KOHTPOJIbHBIE PaOOTHI);

- 3aI1KTa JIabOpaTOPHBIX paboT;

- IPOMEKYTOUHBIN (KypcoBasi paboTa, IK3aMeH ).

Dk3ameH — (hopMa UTOTOBOW MTPOBEPKU 3HAHUMN CTYAECHTOB.

Jlnst ycrenrHoi ciaum sK3aMeHa HeoOXO0AMMO BBIIOJIHUTE CIIEAYIOIINE PEeKOMEHJAllNN —
TOTOBHTHCS K IK3aMEHY CIIeIyeT CHCTEMaTHYECKH, B TEUEHHE BCEro ceMecTpa. MIHTeHCHBHas
MOJTrOTOBKA JIOJDKHA HAYaThCs HE MO3/IHEE, YeM 3a MECSII-TIONTOpa J0 3Kk3aMeHa. J[aHHble nepen
9K3aMEHOM TpU-YeThIpe JHS dPPEeKTUBHEE BCETO UCIOIb30BaTh AJIsl IOBTOPEHUS U
cUCTeMaTH3allui MaTepHuaa.



5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

B pamkax wu3yyeHMss JUCHUILUIMHBI TPeIyCMOTPEHbI cJjeaylolue o0pa3oBaTebHbIe
TeXHOJIOTHH:

5.1

NudopmanuoHHbie JeKINH,
- JICKIUS C 3apaHee 3aIIaHUPOBAHHBIMH OIIMOKAMU;
- Ipo0JIeMHas JeKIUs

5.2

JabopaTopHbie padoThI:
—  BBINOJIHCHHE J1a00PAaTOPHBIX PAa0OT B COOTBETCTBUH C HHIMBHUIYaIbHBIM I'PA(QUKOM,
—  3aIKUTa BBIIOJHEHHBIX padoT;
— KOMIIBIOTEPHOE MOJICIIMPOBAHKE U TPAKTHUCCKHUIA aHAIHU3 PE3YJIbTATOB;
— paboTa B KOMaHJie

5.3

CaMoOCTOsITe/IbHAsA padoTa CTy1eHTOB:
— H3Yy4YEHHUE TEOPETUUYECKOIro Marepuana,
— TOJrOTOBKA K JIEKIUSAM U T1abOpaTOpHBIM paboTaM
— pabota ¢ yueOHO-METOANYECKOH JIUTEePaTypoH,
— odopmileHrne KOHCIIEKTOB JIEKIUH, OTYETOB MO 1aOOPATOPHBIM paboTaM
— IMOATOTOBKA K TEKYILIEMY KOHTPOJIIO YCIIEBAEMOCTH U K 3K3AMEHY;
—  BBINIOJHEHUE KYPCOBOM paboThI, 0pOpMIICHHE OSCHUTEIHHON 3aIHCKH

5.4

KOHCYJIbTALMHU 10 BCEM BOIIPOCaM y4eOHOH NpOrpamMMmBbl.

6. OUEHOYHBIE CPEACTBA UIA TEKYHIET'O KOHTPOJISA YCIIEBAEMOCTH,
MNPOMEXYTOYHOU ATTECTALIUU 110 U'TOI'AM OCBOEHUA JUCHUIIJIMHBI 1
YYEBHO-METOJMYECKOE OBECHEYEHUE CAMOCTOSTEJIbHOM PABOTHI

CTYJAEHTOB

6.1

KOHTpOJII)HbIe BOIIPOCHI U 3a/1aHUA

6.1.1

Hcnonb3yembie GOPMBI TEKYIIETO KOHTPOJIS:

— TECTHPOBAHHE;

— OIIPOC IO TeMaM JUISl CAMOCTOSITEIBHOTO U3Y4EHUS
3alUTa J1a00paTOpHBIX paboT
—  3aIuTa KypcoBOH paboThl

6.1.2

Pabouas nporpamMma IUCHUIIIINHBI obOecrneueHa (1)0HI[OM OLICHOYHBIX CPCACTB IJIA IPOBCIACHUA
TCKYIIETO KOHTPOJIA 3HAHUIA. q)OHI[ BKIIIOYACT 3aaHUA IJI TPOMEKYTOUHOI'O KOHTPOJISA, BOIIPOCHI
K DK3aMCHY. cDOH,Z[ OIICHOYHBIX CpCACTB IIPCACTABJICH B y‘Ie6H0 — MCTOAHNYCCKOM KOMIIJICKCEC
JAUCIHMITIIMHBI.

6.2. ®OpMBI TEKYILIEro KOHTPOJIS




Pasgen mucuuminHeL OOBEKT KOHTPOJIS ®dopma KOHTPOJIS MeTtoz1 KOHTpOJIA Cpok
BBITIOJTHEHH
s
5 cemecTp
[orpemnoctu 3HaHUE ocHOBHBIX | JlabopatopHas pabota, | 3ammTa
BBIYMCIIEHUH. KJIacCOB OIpOC 10 TEMaM IS nabopaTopHO
MOTPEIIHOCTEN U | CAMOCTOSITEIILHOTO paboThI, yCTHBIH 1 Henens
METO/IOB OLICHKH | M3Y4CHHA orpoc
MOTPEIIHOCTEN
BBIYUCIICHUH
YucneHHble meronsl | 3HaHue Mogenedd u | Jlaboparopnas pabora, | 3amuTa
JMUHEWHOU anreOphl. METO0B JIMHEWHOHN | OINpOC MO TeMaM s nabopaTopHOA
anreopsl, YMEHHUE | CaMOCTOSITEIBHOTO paboThl, YCTHBIN
pemaTh 3a]aud | U3y4eHHUs orpoc
JMUHEWHOUW aireOphl ¢
HCIOJIb30BaHUEM 3-5 Henens
BBIYHMCITATEIBHBIX
METO/I0B u
COBPEMEHHOTO
MIPOTPaMMHOTO
obecriedeHus
[IpubnmxeHHBIe METONBI | 3HAHUE JlaboparopHas paboTa, | 3ammra
pelenus HEJIMHCHHBIX | TMPUOIMKEHHBIX OIIPOC II0 TEMAaM I nabopaTopHOA
YpaBHEHUH U CUCTEM. METOJIOB peleHs | CaMOCTOATEIBHOTO paboThl, YCTHBIN
HEJIMHEMHBIX H3yUYCHHS orpoc
YpPaBHEHUH U CHUCTEM,
yMEHHE pewiarts 7 Henend
HEJIMHEUHBIE
YPaBHEHUSI U CHCTEMBI
B
aBTOMATH3HPOBAHHOM
peKUMe
Anmnpokcumanus 3HaHue MeTonoB | JlabopatopHas pabora, | 3amura
GbyHKIMH. amIpoKCUMAaIiN OIIPOC MO TeMaM IJIst n1abopaTopHOH
9KCTIEPUMEHTAIIBHBIX CaMOCTOSATEIHLHOTO paboTHI, yCTHBIH
é[;\;{:;): YMEHHE | HU3ydCHHUS orpoc 9 Henens
HUHTEPIIOJIALMOHHBIE
aNMpPOKCUMHUPYIOIINE
MHOTOWJICHBI
UucnenHoe 3HaHNe METO/I0B Jlaboparopnas pabota, | 3ammra
HUHTETpUPOBaHUE. YHUCIIEHHOTO OIIPOC MO TeMaM IS n1abopaTopHOH
WHTETPUPOBAHHUS U CaMOCTOSATEIHLHOTO paboTHI, yCTHBIH
TEXHOJIOTHH N3y4YCHUS orpoc
HMHTETPUPOBAHUS C 11 nenens
HCIOJb30BaHUEM
cHcTeM
KOMITIBIOTEPHOU
MaTeMaTHKH
UucnenHoe 3HaHNe METO/I0B Jlaboparopnas pabota, | 3ammra
nuddepeHnrpoBaHue. YHUCJIEHHOTO OIIpOC I10 TEMaM I nabopaTopHOH
nuddepeHnnpoBaHU CaMOCTOSTETEHOTO paboThI, yCTHBIH
1 TEXHOJIOTUHU H3YYEHHS orpoc
HWHTErPUPOBAHUS C 13 nenens
HCIONb30BaHUEM
cHcTeM
KOMIBIOTEPHOI
MaTeMaTUKU
[TpubamxenHoe 3HaHUe JlabGopatophast paboTa, | 3ammra
peleHrue 00BIKHOBEHHBIX TIPUOIMKEHHBIX OIIPOC MO TeMaM ISl J1abopaTopHOU 15 Hexens
i depeHInanbHBIX METOJIOB PELICHUs CaMOCTOSITEILHOTO paboThl, yCTHBIH
YpPaBHEHHUU U CHCTEM. HEJTMHEWHBIX U3y4YCHUS onpoc




ypaBHCHI/Iﬁ U CUCTEM,
YMEHUE pelaTh
HEJIMHEWHbIE
YpaBHEHUSA U CUCTEMBI
B
ABTOMAaTU3UPOBAHHOM
pexxume
Uy CJIeHHEE MeTOHHl | 3HaHHUE JIabopaTopHas paboTa, | 3ammra
peumeHnda 3BOJIFOITMOHHOI'O OIIpOC IO TEMaM IJIst na60paT0pH0171
ovbdepeHIalb HEIX nojaxoja K CaMOCTOSTEIIBHOT'O paboThl, YCTHBIH
YPaBHEHUN B UYACTHHX | (HOPMHPOBAHUIO HU3y4YEHUS omnpoc
NPOVB3BOIHEIX . ONTUMU3AIMOHHBIX 17 nenens
MpoLEYp,
3BOJIFOITMOHHO-
TCHECTHYCCKHUX
METOO0B
[Iporpammuble  cucTembl | 3HAHHE NPUHLIUIIOB JlaboparopHas paboTa, | 3ammra
JJIA peaicHus 3a4a4 | MOCTPOCHHUA CUCTCM OIIpOC IO TEMaM L1 na60paT0pH017I
BEIYMCIIMTEIIEHOM KOMHLIOTepHOI;‘I CaMOCTOATCIIBHOI'O pa6OTLI, YCTHLIﬁ
MaTEMAaTHUKHU MaTeMaTuKu, yMCHHC HU3y4YCHUA OIpocC
HCIIOJIB30BATh
B Teuenue
CTaHAapTHOE
ceMecTpa
NIPOrpaMMHOE
obecrieyeHue ISt
peUICHUA MMPUKITaAAHBIX
3ajga4d
IIpomesKyTOUYHBIH KOHTPOJIb TectupoBanue 15 nepens
HTorosslii KOHTPOJIb
Kypcogas pabora VYeTHbl onpoc,
MpOBEpKa 18 nenens
TIPOTPaMMBbI
DK3aMeH YcTHBIN DK3aMeHal|
HMOHHasA
ceccus
7. YUYEBHO-METOAWYECKOE W HWH®OPMALOMUOHHOE OBECIIEYEHHUE
JUCIHHUIIIINHBI (MO Y JISA)
7.1 Pexomenayemas aureparypa
Ne ABTOPBI, COCTABUTEIH 3aruaBue Toabl |O0ecneven
/1 H3IaHHUS. | HOCThb
Bun
M31aHuA
7.1.1. OcHOBHas JuTEPATypa
7.1.1.1 | baxsanos H.C. Yucnennsle Mmetoasl: Yued. ITocooue. — M.: bunom, | 2009 0,5
2008. — 636 c. neyar.
7.1.1.2 | Mapuyk I".11. Metoapl BBIUMCIUTENBHOW Maremartuku: Yuebd. | 2009 0,5
ITocobue. — Cnb.: Jlanb. - 2009. 508 c. nevar.
7.1.1.3| Typuax JL.U. OcHOBBI uHCcIeHHBIX MeTonoB: Yuebd. Ilocobme. — | 2005 0,5
M.: dusmataur, 2005. — 304 c. . rneyvar.
7.1.2. JlonoJHuTEIbHAS JUTEPATYPA
7.1.2.1 | [TupymoB Y.I'. Yucnennsle MeToabl: Yueb. mocodue. — M.: Jlpoda,| 2003 2,21
2003. - 224 c. nevar.
7.1.2.2 | beneukas C.IO. OcHoBsl paboTs! B cucreme Mathcad: Yue6. mocooue.| 2006 0,5
— Boponex, BI'TY, 2006. — 109 c. ney




7.1.2.3| Kupees A.B. UwucnenHsle METONBI B NMpuUMepax W 3amadax: Yueo.| 2004 0,5
mocobue.— M.: Bercm. mxk., 2004. — 480 c. reyar.
7.1.2.4| KarpaxoBa A.A. OCHOBBI YMCIIEHHBIX METOHOB: : YueO. mocodue. —| 2007 0,5
Boponex, BI'TY, 2007. — 95 c. 2002. — 743 c. neyar.
7.1.2.5| ®opmaner B.D. YuciieHHble METONBL: Yuel. rmocodue. — M.: 2004 0,5
dusmatiaut, 2004. — 2004 c. rmeyar
7.1.3 MeToauyeckue pa3padoTKu
7.1.3.1| Beneuxas C.1O. ABTOMAaTH3a1Us PEIICHUS 33/1a4 BRIYUCIUTEIBLHON 2006 0,5
marematuku cpeacreamu Mathcad: yued. mocodue. — | medart.
Boponex, BI'TY, 2006. — 112 c.
7.1.3.2| Munaesa 10.B. OcHoBbl pabots ¢ makerom Mathcad: metoguyeckue | 2009
yKa3aHusl K 1a00paTOpPHBIM paboTam reyar
7.1.3.3| Benenxkas C.1O. Maremarnueckas cucrema  Matlab:  meroguu. | 2015 1
yKa3aHUs K JJAOOpaTOPHBIM paboTaM Ui CTYACHTOB | JJICKTP
HarpaBnenut 230100 —  Undopmatmka wu | OH
BBIYMCIIMTEIILHAS TEXHHKA, 230400 -
WupopMannoHHbIC CHCTEMBI M TEXHOJIOTHU
7.1.3.4| Benenkas C.1O. Pemenne 3amau  BeruncianTenbHoOM MarteMmatwku | 2015 1
cpeactBamu  Matlab:  meromuu.  ykasaHusT K | QJIEKTp
71a00PaTOPHBIM paboTam JUIST CTY/ICHTOB OoH
Hanpasinenust 230100 -  HMudopmatuka u
BBIYHCIIMTENIbHAS TEXHHKA, 230400 -
WudopMannoHHbIC CHCTEMBI H TEXHOJIOTHU
7.1.3.5| Benenkas C.1O. Meroanueckue yka3zaHus 110 BBIITOJIHEHUIO 2015 1
KypCOBO# paObOThI TIO TUCITUTUTHHE KT
“BpuucauTeNnbHbIE METOIBI M IPOTPAMMHBIE OH
cucTeMBbI ~ JIJIsl CTy/IeHTOB Harnpasienus 230100 —
WudopmaTrka u BEIYHCIUTEIbHAS TEXHUKA
7.1.4 IlporpamMHoOe o0ecriedeHNe H MHTEPHET PecypChl
7.1.4.1| http://www. e.lanbook.com//
7.1.4.2| http://bigor.bmstu.ru/
7.1.4.3| KomnbloTepHble J1aGopaTopHbIe PadOThI:

- Mathcad
- Matlab

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOY JISA)

8.1 Cnennanu3upoBaHHAasl JIEKUMOHHAs ayJAUTOPHs, OCHAIICHHAs 000pyJOBaHUEM IS
JIEKIIMOHHBIX JIEMOHCTpAlUi U IPOEKIIMOHHON alapaTypoi
8.2 JMcnuieiiHbIi KJIAaCC, OCHAIICHHBIM KOMITIBIOTEPHBIMH IIPOIPaMMAMM IS BBIITOJIHEHUS

J'Ia60paTOpHBIX pa60T U CaMOCTOSITEIIbHOM pa6OTBI CTYJICHTOB



http://bigor.bmstu.ru/

