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1. CTtpykTypa u 0011asi TPYA0€MKOCTb IMCHUIIIHHBI

OO11ast TPYI0EMKOCTh AUCIUILIMHBI COCTaBIIACT 9 3a4eTHBIX eaunuIl (324 vaca).

Ounast popma o0yue-

HUS
Kypc 2/3
Cemectp 3/4/5/6
Jlexnun
IpakTryeckue 3aHsITUS 36/34/36/34
JlaGopaTopHble 3aHATHS -
Koncynpranuu
HToro aytmTOpHBIX 3aHATUI 140
CamocrosiTenbHas paboTta 184
KypcoBas pabora
3ader 3/4/5/6
OKk3ameH
OO11ee KOJTMYECTBO YacoB 324 gaca

2. leau ocBoOeHHSI TUCIHIJIHHBI
ens mpenoaBanust AUCHUTUIAHBI « T€XHOJIOTHS YUCICHHOTO PEIICHHUS WH)XXCHEPHBIX 3a7a4
» COCTOUT B (JOPMUPOBAHUH y CTYJICHTOB TBEPJIbIX TEOPETUUCCKUX 3HAHWN BAKHEUIIINX
YUCJICHHBIX METOJIOB M MPAKTUYECKUX HABBIKOB B pabOTE ¢ MHTETPUPOBAHHBIMH MMaKETaMH TPH-
KJIAHBIX TPOTPaMM aBTOMATH3AIlUM HH)KCHEPHO-TEXHHYECKHX PACYETOB, MPUMEHSIEMBIX IS
pElIeHUs HHKEHEPHO-TEXHUUYECKUX 3a/1a4.

JlaGopaTopHble 3aHATHSA JOKHBI BKJIIOYATh PACCMOTPEHHE KOHKPETHBIX MPHUEMOB IO MO-
CTPOEHUIO YHCIEHHBIX METOJOB U COMPOBOXKIAThCS NMpakTUKyMoM Ha DBM (rne cTyneHTs! 00s-
3aHbI PEUIUTH ONPEEICHHOE KOTUYECTBO 3a7a4 Ha DBM, ucnosb3ys U3BECTHbIE METOIbI).

B pesynbrare BBITYCKHUK JOJDKEH yMETh pemath Ha DBM ompeneneHHbI Ha0Op 3amad ¢
MCIO0JIb30BAHNEM M3YYEHHBIX METOJIOB U MMOHUMAaTh, KAKUE YHCICHHbIE METO/IbI JIEKaT B OCHOBE
MporpaMM IHUPOKO UCTIOIL3yeMbIX makeToB (Hanpumep, MATLAB, MATHCAD, MAPLE wu T.
mp.)

3amaun JUCIUIUIMHBIL:

- 00y4HTb CTY/IEHTOB OCHOBHBIM METOJIaM PELICHUs 33/1a4 BBIUUCIUTEIHLHON MAaTEMaTHKHY;

- IPUBUTH CTYJIEHTaM YCTOWYUBBIC HAaBBIKU MaTEeMAaTUYECKOTO MOJEIUPOBAHUS C HUCIIOJIb30-
BanueMm OBM;

- 1aTh OTIBIT IPOBEIECHUS BEIYUCIUTENbHBIX SKCIIEPUMEHTOB.

3. Mecto aucuuniannsbl B crpykrype OIIOIL:

Jucuunnuna « TeXHOIOTrusl YMCICHHOTO PEIICHUsI MHKEHEPHBIX 3a7a4» OTHOCUTCS K JIUC-
nuruinHaM biioka 1 BapuatuBHoi yactu b1.B.009.

JInst u3yueHus U OCBOEHUS AUCIUIUIMHBI HYXKHBI [IEPBOHAYAIbHbIE 3HAHUS U3 KYypPCOB Ma-
TEMaTUYEeCKOTO aHallu3a, TMHEHHON anreOpbl, 0OBIKHOBEHHBIX AU(depeHInaTbHbIX ypaBHEHUH,
ypaBHEHU MaTeMaTH4ecKoil (u3uKH. 3HAHWUS M YMEHHs, MPAKTUYECKHEe HABBIKH, MPHOOpETEH-
HbI€ CTYIGHTaMU B pe3yNIbTaTe U3Y4YCHUS TUCIUIIIUHBI, OyIyT MCIOJb30BAThCS MPU W3YUYEHUU
KYpPCOB MaT€MaTH4YECKOTO MOJEIMPOBAHUs, BBIUUCIUTENBHOTO MPAKTUKYMa, MPU BBINOJHEHUU
KYPCOBBIX U JUIIJIOMHBIX paboT, CBSA3aHHBIX C MAaTEeMAaTHUYECKUM MOJEITUPOBAHHEM U 00paboT-
Kol HaOOPOB JAHHBIX, PEIICHUEM KOHKPETHBIX 3324 U3 MEXaHUKH, GU3UKH U T.II.

4. TpeGoBaHus K pe3y/IbTaTaAM OCBOCHHMS IHCHUILINHBI
Komnerenmuu oOyyaromerocs, popMupyemble B pe3yabTaTe OCBOCHUS AUCHUIUINHBI.
B pe3ynbraTe M3yueHUs IUCHMIUIMHBI OOy4aromIMHCs JOJDKEH oOJajaTh ClEAYIOIIUMHU



KOMITETEHITUSAMU (pe3yabTaTaMHi OCBOCHHS 00pa30BaTeIbHOM MTPOTPAMMBI):

OIIK-2 - ciocoOHOCTBIO OCBauBaTh METOIMKH MCIOJIB30BAHUS IPOTPAMMHBIX CPEJICTB JUISI pe-
IICHUS TPAaKTUYECKUX 3a/a4;
OIIK-5 — ciocoGHOCTBIO pemaTh CTaHAAPTHBIC 331a4H MPO(PECCHOHAIBHOM AeATEeNbHOCTH Ha
OCHOBE MH(OPMAIMOHHON 1 OubIMorpadudeckoit KyabTyphl C MPUMEHEHHEM HH(POPMALIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI U C YU€TOM OCHOBHBIX TPeOOBaHUI MH(OPMAIIMOHHOM 0e30-

MMaCHOCTH,

IK-3 - ctocoGHOCTHI0 000CHOBBIBATH MPUHUMAEMBIEC TPOSKTHBIE PEIICHHS, OCYIIECTBISTH I10-
CTaHOBKY U BBITIOJIHATH SKCIIEPUMEHTEHI 110 TIPOBEPKE UX KOPPEKTHOCTU U PPEKTHBHOCTH.

B3auMocBsI3b MIaHUPYEMBIX PEe3yIbTaTOB OOYUEHHS MO JUCIMIUIUHE ¢ (HOpMUPYEMBIMU
rkomrerenrmamu OITOIT:

Koambl I[lnanupyemblie pe3yJbTaThbl 00yUeHUs],

KOMIIETEeHIIM I cooTBeTcTBYIOIMEe GopmupyembiM kKomnereHuusam OITOII
onon 3HaTh YMeTh Baagern
OIIK-2 e 3Haer OCHOBBI BBICIIEH | YMEET pElIaTh CTaHAapT- |e BrameeT  HaBBIKAMH

MaTteMaThku, (Gu3uku, oc- [HPIC npoheccHOHaIbHbIC TEOPETUYECKOr0 M JKCIIe-
HOBBl  BBIUMCIHTENbHON |33/4aT1 € IPUMCHCHHEM PUMEHTAJIEHOTO HUCCIENO0-
TEXHUKU U IIPOrpaMMHPO- CCTCCTBCHHOHAYHHBIX M | papyrg 0GBeKTOB mpocgec-
BaHUs O0WEHHIKEHEPHBIX 3HAHMIL, CHOHAJIbHOH  JIeATEIbHO-
METO/0B MaTeMaTHHECKOrO | -
aHaJIu3a U MOJICIIMPOBAHMSI

OIIK-5 e 3mHaer CcoOBpeMeHHEBIE [® VYMeer BHIOMpaTh cO- |® BiajgeeT — HaBBIKAMH
nH(POPMAITMOHHBIE TEXHO- |BpeMEHHbIE WH(MOpPMAIH- | IPUMEHEHHST  COBPEMEH-
JOTMM W TPOTPaMMHBIC |OHHBIC TEXHOJIIOTHH ¥ MPO- | HBIX  WH(POPMAITUOHHBIX
CpEJICTBa, B TOM 4HCJC |TpaMMHBIE CpPEACTBA, B |TEXHOJOTHHA W MPOrpaMM-
OTEUECTBEHHOT'O  TIPOW3- |TOM YHCII€ OTCUECTBEHHO- | HBIX CPEICTB, B TOM YHCIIC
BOJICTBA ro MPOU3BOJICTBA, JUIS pPe- | OTCYSCTBEHHOTO  MPOM3-

nIeHus 3aj1a4 npod)eccruo- | BOACTBA, TIPH  PEIICHHUH
HaJIbHOU JIeATEILHOCTU 3aaa4d mpodheCCHOHATBHON
JIESITETbHOCTH.

K-3 e 3HaeT MNPUHIUIBI 10 [® VYMeer pemiath craH- |® Biajgeer — HaBbIKaMH
3ammTe WHPOPMAIMKM Ha |JapTHBIE 3amadd mpodec- | MOArOTOBKH 0030pOB, aH-
paboueM MecTe H TpPH |CHOHAIBLHONW  JEATENBbHO- | HOTAI[W,  COCTAaBJICHUS
BXOZIC B JIOKaJbHbIC H |CTH Ha OCHOBE MH(OpMa- | pedepaTos, HAYYHBIX

ri100ajIbHBIE CETH

[IMOHHOW 1 OubmHorpadu-
YECKOM KyJIbTYpHl C NpH-
MeHeHneM  WH(opMaIu-
OHHO-KOMMYHUKAI[MOH-
HBIX TEXHOJIOTHH U C yde-
TOM OCHOBHBIX TpeOoBa-
HUH  WHOOPMAIMOHHON
Oe3oracHOCTH.

JIOKIIAJZIOB, MyOIMKAIUi 1
oubnmorpaduu O Hayd-
HO-UCCIIEA0BATEIBCKON
pabore c yderoM Tpebo-
BaHWMH WH()OPMAIMOHHOM
Oe3omacHOCTH




[Tpu npoBeneHNH y4eOHBIX 3aHATHI 00ECIIEUNBACTCS PA3BUTHE Y 00YyUJAIOMIMXCS HABBIKOB
KOMaH/IHOW pabOThI, MEKJIMYHOCTHOW KOMMYHHKAIIMH, IPUHATHS PEIICHUH, TUIEPCKUX KauecTB
(BriIrOUAs MpH HEOOXOIUMOCTH MPOBEACHUE WHTEPAKTHBHBIX JIEKIMH, TPYNIOBBIX TUCKYCCHUH,
POJICBBIX UI'D, TPCHHUHIT'OB, aHAJIN3 CI/ITyaL[I/Iﬁ 1 UMUTAIUOHHBIX MOI[GJIGI;'I, npenoaaBaHue JUCII -
winH (Moayneit) B (hoopMe KypcoB, COCTABICHHBIX HA OCHOBE PE3YJIbTATOB HAYUHBIX UCCIIEN0BA-
HUH, B TOM YMCIIE C YY€TOM PETHOHAIBHBIX 0COOEHHOCTEH NMpOQecCHOHATBHON JeITeIbHOCTH
BBIITYCKHUKOB U NIOTpeOHOCTEN paboToaarenei).



5. Conepmaﬂne H y‘leﬁHO-MeTO}II/I‘IeCKaﬂ KapTa IMCUNIIJIHHbI

Tabnuna 5.1
KosmnvectBo
Ho- | HammeHnoBanme Tem CamocrosiTeabHas padora GAILIOB JiTepa-
3ansTus CryneHntoB a
Mep (BompocoB), ya ®opmbI Typ
He/le- | M3y4aeMBbIX MO AaH- KOHTPOJISI
JIU HOH THCIHILINHE a np Conep:xanue Yacwl min max
3 cemecTp
1 [orpemHnocts pe- Onpenenenue fomnyc-
3yJabTaTa YUCIEHHO- THUMOH TMOTPEIIHOCTH Oruer o
TO pEIeHHs 3a1a4H. ApryMEHTOB TI0 JI0- naboparop-
JeiicTBus ¢ npu- MyCTUMOM Morper- Hoii padore,
ODKEHHBIMH YHC- 2 HOCTH (QyHKIMHU. BpI- 2 BOTPOCHL B 0 5 [1-8]
T pyOexxHOI
JaMH YHCIIeHHEe 3HAYSHUH KOHTDOTTH-
MHOTOYJICHOB U HOM
dyHKIMH
2-7 3agaun TMHEHHOI Bunap! unciaeHHbIX
anreopsl. [IpsiMble u METOJIOB PEIICHHUS
UTEPALIMOHHBIE ME- CJIAY u ux peanu-
TOJIBI PEIICHHUS CHC- 12 | 3amus vHa OBM 12 — 0 40 [1-8]
TEM JIMHEWHBIX aJ-
reOpanvyeckux ypas-
HEHUU.
8-12 ITpobnema cobet- YucneHHbIE METO/IBI —
BEHHBIX 3HAYEHUH. BBIYUCIICHUA CO6CT-
Beruncrnenue CO6E:T- 10 | BEHHBIX 3HAYEHU M 10 0 15 [1-8]
BEHHBIX 3HaYCHUN U Ha OBM
COOCTBEHHBIX BEKTO-
POB MaTpHIIBI
13-18 | Merons! pelieHus Metons! HeroTona u —
HEJIMHEWHBIX ypaB- IIPOCTOM UTEpALIUU —
HEHUI U CHCTEM He- 12 | anroput™msl peanu- 12 0 40 [1-8]
JINHENHBIX ypaBHe- 3anmu Ha O9BM
HUI
uTroro 36 36 0 100
4 cemecTp
1-5 [Ipubnmxenue HHTepnonsunoHHbIe
(G yHKIMI 1 UX TIpO- ¢dopmynsl HeroToHa
H3BOIHBIX. 10 | u Jlarpamxa. Permre- 2 — 0 25 [1-8]
HHE 33a]]a4 UHTEpIIO-
nmpoBaHus Ha DBM
6-10 Yucnennoe audde-
pEeHIUpOBaHKE
10 — 0 25 [1-8]
11-15 | YUncnenHoe MHTET- 10 o 0 o5 [1-8]
pHUpOBaHHe
16-18 | YucneHHbIE METOIBI
peLIeHus 3a1auu
Komm mist 00bIKHO- 4 o 0 o5 [1-8]
BEHHBIX TuddepeH-
[MANBHBIX YpaBHE-
HUHI
HTOro 34 2 0 100




5 cemecTtp

UncneHHbIe METOIBI Meron TpOroHKH W
PpELICHUS KpPaeBbIX meron [anmepkuna —
3a11a4 Uil OOBIKHO- pelleHne  MHXEHep-
10 24 — 0 30 1-8

BEHHBIX TUddepeH- HBIX 337124 Ha OBM [1-8]
[MANBHBIX YpaBHE-
HUHN
3JIeMeHTBI TEOpHH Mero KOHEYHBIX

P 14 A 24 — 0 40 [1-8]
Pa3HOCTHBIX CXEM. pasHocTei
CriexTpanbHbINA MpU- Onpenenenue  yc-
3HaK YCTOMYMBOCTH 12 | ToitumBocTH pasHO- 24 — 0 30 [1-8]
Pa3HOCTHBIX CXEM CTHOW CXEMBI
HTOI'o 36 72 0 | 100

6 cemecTp
Pa3HocTHBIE CXEMBI Meton ceTtok ans
JUTSl ypaBHEHHH ma- 10 | ypaBuenust mapabo- 24 — 0 30 [1-8]
paboauyeckoro TuIa JIMYECKOT0 THIIA
PazHocTHBIE CXEMBI Meron ~ mpOroHKH
JUIsl ypaBHEHUH 311- 12 | g ypaBHeHus Ten- 24 — 0 40 [1-8]
JIUMITHYECKOTO THITA JIONPOBOJTHOCTH
Pa3HOCTHBIE CXEMBI Meton ceTok s
JUISL pellIeHus] ypaB- 12 YpaBHEHHH  THIEp- 2 0 30 18
HEeHU runepOomnye- 6onuyeckoro Tumna [1-8]
CKOT'O THIIa
HTOr'o 34 74 0 | 100
IIpumeyanus:

— Bce Bubl yueOHOIH pabOTHl MOTYT MPOBOJMTHCS JUCTAHIIMOHHO HA OCHOBAHWH JIOKAILHBIX HOP-
MaTHUBHBIX aKTOB.

— B nensx peanuzanuy WHAWBUIYAIHHOTO IMOIX0/1a K OOYUEHHIO CTY/IEHTOB, OCYIIECTBISIONINX y4eO-
HBI TIpollecC MO MHAWBHIYaJbHONW TPAaeKTOPHUH B PaMKaX WHAMBHIYaJbHOTO paboyero miaHa, H3ydeHne
TaHHOW JUCHUIUTMHBI MOXKET OCYIIECTBIISIThCA Yepe3 MHANBH/Iya bHbIE KOHCYIBTAIIUN TIPENOJaBaTeNs O9HO,
B Yachl KOHCYJBTAIIHH, MO AJIEKTPOHHON ITOYTE U C UCIOIB30BaHHEM TTaT(HOPM JUCTAHIIMOHHOTO OOYYEHUS.

6. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

B cooTBeTcTBHM € rocynapcTBEHHbIMU 00pa30oBaTeNIbHBIMU CTaHJApTaMU BhICIIETO 00pa-
30BaHUA peanusalus yaeOHOTO Mmpolecca A0KHA IPelyCcMaTpUBaTh MPOBEACHUE 3aHITUN B HH-
TEPaKTUBHBIX U aKTUBHBIX (opmax. Bueapenue stux dopMm oOydeHUS — OJHO U3 BaKHEHIINX
HaIpaBJICHUH COBEPIICHCTBOBAHUS MOJAIOTOBKH CTYIEHTOB B COBpeMEeHHOM By3e. Llenbp — mo-
BbIlIeHHE A((HEKTUBHOCTH 00pa30BATEILHOTO MpOIEcca, JOCTHKEHHE BCEMHU OOy4aroIIUMUCS
BBICOKHMX PE3yJIbTaTOB 00Y4EHHUSI.

WNuTepakTuBHBIE (OPMBI IPOBEIACHUSI 3aHATUN MPEAINONaraloT 00y4eHne B COTPYAHUYECT-
Be. Bce yyacTHHKM 00pa3zoBarenbHOrO mpolecca (IpernogaBarenb U CTYIEHThI) B3aUMOICHCT-
BYIOT JPYT C APYroMm, 0OMEeHHBAIOTCS MHPOpPMAIE, COBMECTHO PElIaloT MpoOIeMbl, MOJIEIH-
pytot curyaruu. CyTh UCIIONIB30BAHUS AKTUBHBIX U UHTEPAKTUBHBIX ()OPM MPOBEACHUS COCTOUT
B MOTPYXEHUH CTYIEHTOB B pealbHYI0 aTMoc(hepy AeTOBOro COTPYAHUYECTBA MO Pa3pelICHUIO
po6JieM, ONTUMANIBHYIO JJIs1 BBIpaOOTKH HAaBBIKOB U Ka4eCTB Oy IyIEero CleHalucTa.

Jlng penieHns BOCIUTATENBHBIX M YUeOHBIX 3a/1a4 MPenoaaBaTeleM MOTYT ObITh UCTIOJb-
30BaHbI CIIEAYIOINE UHTEPAKTUBHBIE (POPMBI OOyUEHHSI.

TpaanunoHHbIe NMpPaKTHYeCKHe (CEeMMHAPCKHMeE) 3aHATHSL C MCIOJb30BAHUEM COBpE-
MEHHBIX UHTEPAKTUBHBIX TEXHOIOTH.

OnnaiiH-ceMHMHApP — Pa3HOBUIHOCTH BeO-KOH(EpEeHIIUH, MPOBEICHNE OHJIAH-BCTPEY HUIIH
npe3eHTanuil yepe3 VIHTepHET B pekMMe pealbHOro BpeMeHu. Kaxaplil U3 y4acTHHKOB Haxo-




JUTCSL y CBOETO KOMIIbIOTEpa (CpeicTBa CBSA3M), & CBSI3b MEXKIY HUMH IOJJEPKUBACTCS UEPE3
WHTepHeT nocpeAcTBOM 3arpy’aeMoro MpUII0KEHHsI, YCTAHOBIEHHOTO Ha KOMIIBIOTEPE KaXKI0-
ro y4aCTHHKA.

Buneoxongepenuus — ceanc Buneokondepenucssazu (BKC) — ato TexHonorus uHTEepax-
TUBHOTO B3aWMOJICHCTBUS JABYX U 0oJiee y4aCTHHKOB 00Opa30BaTELHOTO IMpolecca sl oOMeHa
nHpopManuei B peallbHOM PEXHME BPEMEHH.

TexHo10rNs 3J1IEKTPOHHOI0 00y4eHus (peanu3yeTcsl Ipy MOMOILHU FIEKTPOHHON 00pa3o-
BarenbHOU cpeabl COI'Y npu ucnosib3oBanuu pecypcoB DbC, npu npoBeneHnn aBTOMaTHU3UPO-
BAHHOTO TECTUPOBAHUSA U T. [1.).

TBopueckoe 3aJaHue COCTABISIET COJepKaHUE (OCHOBY) JIFO00 MHTEPAKTHBHOUN (POPMBI
IIPOBEJICHUS 3aHATHA. BbloIHEHNE TBOpUYECKUX 3aJaHUil TpeOyeT OT CTyleHTa BOCIPOU3BElE-
HUS TOJTy4eHHOH paHee mH(popMaIyu B popme, ONpeAesieMOl Mpero aBaTesieM U TpeOyromei
TBOPUYECKOT0 nojxoja: 1) moadbopka NpuMepoB U3 MPAaKTUKH; 2) MOJ00pKa MaTepuala Mo ornpe-
JIEJICHHOM mpobiiemMe;

I[Iy0iuyHas npe3eHTAUMs NMPOEKTa - caMblii 3PGEKTUBHBIN CIOCOO JOHECEHUS BaKHOU
nHpopMaluy Npu MyOIMYHBIX BBICTyIUIeHUsAX. Craili-npe3eHTanuu Mo3BoisiOT 3G(EeKTHO U
HarJIIHO MPEACTAaBUTh COJIEpKaHUE, BBIICIUTD U MPOUUTIOCTPUPOBATH COOOIIICHHUE.

Pa3pa0oTka npoekTa 1o3BoJsieT yYaCTHUKAM MBICIIEHHO BBIWTHU 3a MPEEIbl ayAUTOPHU
U COCTaBUTh IIPOEKT CBOUX JAECUCTBUN MO 00CYKJ1a€MOMY BONIPOCY YUAaCTHUKU MOTYT OOpaTUTh-
Csl 3a KOHCYJbTallMeW, JOIMOJIHUTEIBHON JTUTEpaTypoil B CIELUAIU3UPOBAHHBIE YUPEKIACHUS,
OMOINOTEKH U T.1I.

IIpobJiemHOe 00y4eHme - TIOMCK OTBETOB HA BOMIPOCHI IO TEME.

Ne/m. | Tema Bun 3a- Konuuect- AxTHBHBIE (pop- | UHTepakTHBHBbIE
HATHSA BO 4acoB MBI (opmsbl
1 Meron I'aycca pemenust CJIAY | Jlek- 12 CeMmuHap B 1ualo- [IpoexTHas pas-
ust/Cem TOBOM pEKHME pabotka
UHAp
2 Meron Hetorona u meron npo- | Jlek- 12 CemuHap B uano- [MpoexTHas pa3-
CTOi wurepauuu peiieHus He- | uus/Cem TOBOM pEXKHME pabotka
JINHEMHBIX YpaBHEHUH M CHC- | MHAp
TeM
3 Kanparypusie ¢opmynsr pe- | Jlek- 16 CemuHap B 1uano- [MpoexTHas pa3-
LIEHHS UHTETPajoB st/ Cem TOBOM PEXUME paboTka
UHAp
4 Mertonst Pyrre-Kyrra u Oiine- | Jlek- 12 CeMmuHap B 1ualo- [IpoexTHas pas-
pa pemenus 3anaun Ko st/ Cem TOBOM PEXKUME paboTka
UHAp
5 Kpaessie 3agaun Ha OBM Jlex- 12 CeMmuHap B Iualo- [IpoexTHas pas-
ust/Cem TOBOM PEXKUME paboTka
HHap
6 PasHoctHbie cxembl Ha DBM Jlek- 16 CemuHap B 1uano- [MpoekTHas pas-
ust/Cem TOBOM PEXKUME paboTka
HHap
HUTOI'o 80

7. Y4eOHO-MeTOANYEeCKOE 00ecTedeHne CAMOCTOSITEIbHOM padoThI

CaMocTosTenpbHas pa60Ta 06yqa}01111/1xc;1 ABIACTCA OAHUM M3 BHIOB y‘Ie6HBIX 3aHATHH.

CamocrosTenbHas paboTa MPOBOAUTCS C LENbIO:

— CHUCTEMAaTHU3alM1 U 3aKPEIUICHUsI MIOJIyYEHHBIX TEOPETUUECKUX 3HAHUM U NMPAKTUYECKUX
YMEHUI 00y4Jaronxcst CTy/ICHTOB;

— yriiyOJeHus U paclIpPEeHusl TEOPETUUECKUX 3HAHUIA;



— (dopMHUpOBaHUS YMEHHI HCIIOJIb30BaTh HOPMATHBHYIO, IPAaBOBYIO, CIIPABOYHYIO JIOKY-
MEHTALUIO U CIIELHUATIBHYIO JIUTEPATYPY;

- (OpMHUPOBAHHUS CAMOCTOSITEIBHOCTH MBIIUICHHUS, CIIOCOOHOCTEH K CaMOPa3BUTHIO, CaMO-
COBEPLICHCTBOBAHUIO U CaMOpealn3ally;

— pa3BUTHUS UCCIIEOBATEIbCKUX YMEHUI.

K Bumam camocrosrenbHOl paOOThl IPU W3YYEHUU JAHHOW TUCIUIUIMHBI OTHOCHUTCS: Ha-
[IMCaHUE JIOKJIAJOB, 3CCE, MOJrOTOBKA IPE3EHTALUN, CaMOCTOSTEIbHOE U3YYEHHUE JINTEPATYypPhl
10 TEME U COCTABJIEHUE 10 HEH KOHCIEKTOB, paboTa CO CIIPaBOUYHBIMM MaTepuaiaMu (TEPMUHO-
JIOTUYECKUMH U UHBIMM CJIOBapsMU, SHUUKIIONEIUAMU) U T 1.

Temb! 1 popMBI BHEAYTUTOPHON CAMOCTOSITEILHON PaObOTHI, €€ TPYAOEMKOCTD COJIEPKATCS
B pazzene 5, tadum. 5.1.

Metonyeckre peKkoMeHAAlNU [0 TUCUUIUIMHE IPUilaratoTcs.

8. OueHouyHbIe CpeacTBa Vil TEKYIIEro KOHTPOJIA yCII€EBA€EMOCTH,
pyﬁemnoifl arTeCTallu "1 l'[pOMe)KyTO‘{HOﬁ aTTeCTAlluM 110 UTOIraM OCBOCHUSA
JAUCHHUIIIIMHBI

Pabouas mporpamma npeaycMaTpuBaeT MPOBEACHUE MTPAKTUUECKUX 3aHIATHH, a TaKkxKe cie-
IYIOIIME BUBI PabOT: CaMOCTOATENbHYIO pa0OTy CTYIEHTOB IO MOArOTOBKE YCTHBIX cOOOIIe-
HUM, HATUCAHUIO OKJIAJI0B, IOJArOTOBKY MPE3eHTAUUN U 0OCYXACHUN 10 TeMaM JUCHUIUIUHBI -
paboTy B aKTUBHON M MHTEPAKTUBHOH (popmax.

PaGouas mporpamma npeznoaraeT TeKyIIHil 1 MPOMeXyTOUYHbIN KOHTPOJIb 3HaHUH.

Texywuti KoHmpoib — 3TO HENPEPBIBHO OCYHIECTBISEMBII MOHUTOPUHT YPOBHS YCBOCHHUS
3HaHUHA U POPMHUPOBAHUS YMEHUN U HABBIKOB B TE€UEHHE CEMECTpa WM ydeOHoro rozaa. Teky-
II1I KOHTPOJIb 3HAHUHN, YMEHUH U HaBBIKOB CTY/IEHTOB OCYILECTBISIETCS B X0€ Y4eOHBIX (ayau-
TOPHBIX) 3aHATHH, TPOBOJUMBIX HO pacnucaHuio. POpMaMu TEKYILEro KOHTPOJS BBICTYHAIOT
OIPOCHI Ha 3aHATUAX C LEJIbIO IPOBEPKU HAIMYMS 3HAHUH, HEOOXOJUMBIX Ul YCBOEHUSI HOBOTO
MaTepHaia WIN AJIs BBISICHEHHSI CTEIIEHU YCBOCHMS M3JI0)KEHHOTO MaTepraa.

Pyb6eoicnbiii Konmpons OCYILIECTBIIAETCS 10 OKOHYAHUU W3Yy4EHMs MaTepuana MOoayJs B 3a-
paHee yCTaHOBJIEHHOE BpeMsl. PyOesKHbIi KOHTPOJIb IPOBOAUTCS C LENIBIO ONPEIEICHHS KauyecT-
Ba YCBOCHMs MaTepHaja yueOHOro MOyl B IeJIoM. B TeueHune cemecTpa Takue KOHTPOJIbHBIE
MEpPONPUATHS IPOBOAATCS 110 IpaduUKy.



KonTposabHble 3a1aHus (1eMOBepCHM) UIS1 OLEHKHM 3HAHUH, YMeHUIl, HABBIKOB M
(nM) ombITA JeATEJbHOCTH, XapaKTePU3YIOIIHUX 3Tanbl ()OPMUPOBAHUS KOMIIETEHIHIl B
npouecce 0CBOeHHs 00pa3oBaTeIbHOI NPOrpaMMBbl

IIpumepHble 3a1aHNs HA 1a0opaTOpHbIe pa0d0ThI

Jlaboparopnasi padora Nel.

3aoaua 1. HallTu KOpHU ypaBHEHUS x> —sinx=1 IPUMEHSISI METO JIJIEHUS OTpe3Ka MOIo-
JaM.
Jlaboparopnasi padora Ne2.
3aodaua 1. llpumensis meron ['aycca UCKIIOUEHUSI HEU3BECTHBIX, PEIIUTh CUCTEMY JIU-
HEWHBIX YpaBHEHUN. V1 BBINIOJIHUTH MPOBEPKY HAWIEHHOTO PELICHUSI.

4% +2X, — X3 —3%x, = 11
X, — 6X3 +9X, = -8

3% +4X, =3X;+x, = 10

2% —2X, +X3—2X, = 0

JlabopaTropnasi padora Ne3.
3adaua 1. BerMMCINTD 3HAYCHHUE ONPE/ICICHHOTO MHTErpana ~ _ lj'l(x +1) cos( X: J dx M€
0,6 2
tomamu Tpanenuii 1 Cumiicona Ha 3aganHoM otpeske [0,6; 1,1] mpu uucne paszouenuii n=10.
BEIMOTHATE POBEPKY, UCTIOIB3YS BCTPOCHHBIE (DYHKIIUH.
JlabgpaTopnasg pa6ora Ned.

3adaya 1. Haiitu pemenne 3anauu Kormwu: y=e +X

y(0)=1

Ha orpeske [0, 0,5] ¢ marom h =0.1 . [Ipu pewennu BOCHONB30-

BaThecst MeTojamu Diniepa u Pynre-Kyrra (4-ro nopsiaxa).

JlaGopaTtopHasi padora NeS.
3a0aua 1. 3uadyenus GpyHkimu f(X) onpeaeacHs! B BUIE CACIYIOMIEH TaOIUIIBL:
X 7 8 1 3 6
y 2 2 5 2 7
[TocTpouTh HHTEPIOJIAMOHHBIA MHOTOWIEH JlarpaHa U ONpeeuTh 3HAYCHHUE MOCTPOCHHOTO
MHOTOYJIeHa B Toukax 2.3 u 5/7.

JlaGopaTtopHasi padora Ne6.
3a0aua 1. MeToa0M HAaMMEHBIIHNX KBAJIPATOB HAWTH SMIIUPHUYECKYIO hopmyiny Yy=ax+b
3aBUCHUMOCTH X H Y, 33JJaHHOM B TaOJMYHOM BHJIE:
X 1 2 3 4 5
y 4,3 5,1 3,9 2,2 2,7

Metoauka ¢popMUpPOBaHUS Pe3yaIbTHPYIOLIEH OLIEHKHU

Tao6auna 8.1
Oran | ®opma Kputepuu oueHuBanus (MPoUeHT 0T MAKCMMAJILHOTO KOJI-Ba HaJLJI0B)
KOHTpoJIst 86-100 % | 71-85% 60-70% Menee 60%
1. Texywuii konmpoas (max 25 6annos 3a 1 mooynv)
7-8 6amioB 67 6amioB 4-5 Gannos 0-3 Gamnos
TTocemme- CTyneHT moceTrin CryneHT moceTwin CTymeHT moceTwin CTymeHT moceTwn
HHE 3aHs- 6onee 86% 3aHsaTHil 71-85% 3ansTuit 60-70% 3ansTHii Menee 60% 3anHsTHit
THH
(max 8 6.)
9-10 6ammoB 7-8 6amnos 6-7 6amnos 0-5 6amnos
Texyimas CTyIeHT aKTHBHO CTyleHT aKTHBHO CTyleHT HeocTa- CTy[EHT He0CTaTOY-




pabota

paboTaeT Ha 3aHATH-

paboTaeT Ha 3aHATH-

TOYHO aKTHBHO pa-

HO aKTHUBHO paboTaeT

CTHJIb U3JIOXKCHUA.

JKCHU.

JIETBOPUTENBHBII
CTHJIb U3JIOXKEHUSI.

(max 1006.) | 51X, IPEBOCXOIHO SIX, XOPOIIO BBIION- OoTaer Ha 3aHATHAX, | Ha 3aHATHSX, HEYHOB-

BBITIOJIHSIET BCE 3a- HSIET 3a/laHusl Mpe- YIOBJIETBOPUTENBHO | JIETBOPUTENIBHO BbI-

JaHWA Ipernojasare- | MojgaBaTens. BBITOJIHSACT 3alaHUsl | MOJHSIET 3aJaHus

T8l IpenojaBaTes. IpenojaBaTes.

7 6aios 2 Gamna 1 Gann 0 6annos

Koncnexr | IlpeBocxonHoe Bna- | Xopoliee BIageHue | YAOBIETBOPUTENb- HeynoBnerBopurens-
(max 206.), | meHue marepuanoM. | MatepuanoM. Cpen- | Hoe BIaJeHHe MaTe- | HOE BIaJCHHUE MaTe-
KOHTpOJIb- | BbICOKMii ypoBEeHB HHUM ypOBEHb CaMo- puanoM. Huzkwuii puanoM. Hegocrarou-
Has paboTa | CaMOCTOATENIBHOCTH, | CTOSTEIBHOCTH, JIO- YPOBEHb CaMOCTOS- HBIH YPOBEHb CaMo-
(5 6amioB) | MorMyHOCTH, apry- THYHOCTH, apTyMEH- | TENbHOCTH, JIOTHUY- CTOATENBHOCTH, JIO-

MEHTHPOBAaHHOCTH. THUPOBaHHOCTHU. XO- HOCTH, apTyMEeHTH- TMYHOCTH, apTryMeH-

[IpeBocxoaHbIi pOLIMH CTUIIb U3JI0- POBaHHOCTH. Y 10B- TupoBaHHOCTH. He-

YAOBIETBOPUTENbHBII
CTHJIb U3JIOKEHUSL.

2. Pybeorcnoii konmponw (256. 3a 1 mooynv)

22-25 OaioB

18-21 6amnn

14-17 6annoB

0-13 Gamtos

Kon-
TpOJIbHAS
pabota

[IpaBunbHO BBINON-
HEHBI BCE 3aJJaHHUs.
IIponemoncTpupo-
BaH BBICOKHI ypoO-
BEHb BJIQJICHUS Ma-
tepuasioM. [IposiBie-
HBI TPEBOCXOAHBIC
CIOCOOHOCTH TPH-
MCHSTHh 3HAHUA U
YMEHUS K BBITIOJTHE-
HHUIO KOHKPETHBIX
3aJaHUN.

[IpaBUIBHO BHITION-
HEeHa OOoJIbIIast YacTh
3amanuil. [lpucyrcr-
BYIOT HE3HAUUTEIIb-
HbIe ommoku. [Ipo-
JIEMOHCTPHPOBAH
XOpOLINH YpOBEHb
BJIaACHUA MaT€pHra-
soMm. [IposBriensl
cpenHue crmocobHo-
CTH MPUMEHATH 3HaA-
HUA U yMeHI/Iﬂ K BBbI-
TIOJTHEHUIO KOHKPET-
HBIX 3aJJaHUH.

3aaHus BBITTOJTHEHBI
Ooree ueM Haroo-
BuHY. [IpucyrcTBy-
10T Cephe3HbIE
oum6Okwu. [Ipogemon-
CTPUPOBAH yJIOBJIE-
TBOPUTEIBHBII Ypo-
BEHb BIJIaJICHUS Ma-
tepuasioM. [Iposisie-
HBI HU3KHE CIIOCO0-
HOCTH NPUMEHSATh
3HaHUS U YMEHHS K
BBINIOJTHEHHIO KOH-
KPETHBIX 3aJaHUM.

3aiaHusl BHITIOTHEHBI
MEHEEe YeM HaroJIOBH-
Hy. [IpogemoncTpu-
POBaH HEYJIOBJIETBO-
PUTEIBHBIA YPOBEHB
BJIaJICHHSI MaTepura-
som. [IposiBieHs! He-
JIOCTAaTO4HBIE CIIOCO0-
HOCTH ITPUMEHSTh
3HaHUSI U YMEHHS K
BBITIOJTHCHHIO KOH-
KPETHBIX 3aJaHUH.

3. Hmoeoswiti KoHmpoab no oucyuniune

43-50 GayioB

36-42 6anna

28-35 Gamnos

0-27 GauioB

Dk3aMmeH

JlaH nonHsli, pas-
BEPHYTHIM OTBET Ha
MOCTABJIEHHBIH BO-
npoc. OtBer Gpopmy-
JIUPYETCs B TEPMHU-
HaX HayKH, U3JI0KEH
JUTEPATYPHBIM SI3bI-
KOM, JIOTHYEH, JI0Ka-
3aTelieH, 1eMOHCT-

PHUpYET aBTOPCKYIO
TIO3HLIMIO CTYACHTA.

JlaH TIONHBIN OTBET
Ha TIOCTaBJICHHBIN
BOIIPOC, TIOKa3aHO
YMEHHUE BBIICTHUTH
CYIIECTBEHHbIE U
HECYILECTBEHHBIC
MPU3HAKU, IPUYHH-
HO-CJIEICTBEHHBIC
cBsa3u. Ho nomymie-
HbI HE3HAUNTENIbHBIE
OIINOKH, UCTIPAB-
JICHHBIE CTYIEHTOM C
TIOMOIIIBIO «HABOIS-
IIFX» BOTIPOCOB
TperoaBaTes.

JlaH HeroCTaTOYHO
nonHbIA orBeT. CTy-
JIEHT HE CIIOCOOEH
CaMOCTOSTEIBHO
BBIJICIUTH CYILECT-
BEHHBIE U HECYILIECT-
BEHHBIE MTPU3HAKH U
MPUIHHHO-

CJIICACTBCHHBIC CBA3H.

Peuesoe opopmite-
HHe TpeOyeT nomnpa-
BOK, KOPPEKLIUH.

He nonyuens! oTBeTHI
1o 0a30BBIM BOIIPO-
caM JUCLMIUIMHBI WIN
aH HEMOJIHBIA OTBET
U JIOTIYILIEHBI TPYyObIe
oumbOku. Peub Herpa-
MOTHas. Y TOUHSIOIIIE
BOIIPOCHI IIPENo/iaBa-
TeNs He IPUBOIAT K
KOPpEKIH OTBETa
CTyZIeHTa HE TOIBKO
Ha [IOCTaBJICHHBII
BOIIPOC, HO U Ha APY-
THE BOIPOCHI ANCIHII-
JIVHBL.

CTyneHTbl, OJy4MBILINE B XOJI€ TEKYILETro U pyoeKHOro KOHTpost 56-100 6aios, aBTo-
MaTUYECKH MOIYYar0T «3a4eT» UM COOTBETCTBYIOLIYIO IIKAJIE K3aMEHAIIMOHHYIO OLICHKY.
PesynbpTHpyromias oneHKa cKiaapiBaeTcs mo cootserctBytoieit bPC popmyre.
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BOl'lpOCLI JJIS1 IOATOTOBKH K 3a4€TYy.

AOGcooTHAs M OTHOCUTEINIBbHAS TOTpemHocTy. OnpeiesieHue KOJU4YeCTBa BEPHBIX 3HAYAIINX
uudp pe3yabTara BeIYUCICHUNA. [1orpenrHoCTH CyMMBI, pa3HOCTH, IIPOU3BEICHUS, YaCTHOTO,
creneHu U KopHs. [IoHsTHE 0 BEpOSTHOCTHOM OLICHKE NIOTPELIHOCTH.

[loHsTHE BBIYMCINUTENBHOTO AIropuTMa. TpeOoBaHMs K BBIYUCIUTEILHOMY aIrOpUTMY. Y C-
TOMYMBOCTB U CJIO)KHOCTBH aJIrOPUTMA.

JIuneliHble peKyppeHTHbIE ypaBHeHUs. [IoHATHE OJHOPOAHOIO M HEOJHOPOAHOIO YpaBHeE-
Hus. HecranmoHapHOe 0THOPOIHOE JIMHEMHOE PEKYPPEHTHOE YPaBHEHHUE NIEPBOTO MOPSAKA C
MIOCTOSIHHBIMU KO3 (PULIEHTaMU.

JInHelHOe HEOTHOPOHOE PEKYPPEHTHOE YPAaBHEHHUE IIEPBOrO MOPSAJIKA C MOCTOSIHHBIMM KO-
s punreHTaMH.

CranuoHapHO€ HEOJTHOPOAHOE JINHEWHOE PEKYPPEHTHOE YPAaBHEHHE IIEPBOTO MOPSIIKA.
JIuHelHbIe OJHOPOJHBIE PEKYPPEHTHBIE YPABHEHMs BBICIIUX MOPAAKOB. CHUCTEMBI peKyp-
PEHTHBIX YpaBHEHUM.

Pemenne anredbpandeckux U TpaHCLUEHIAEHTHBIX ypaBHeHUI. Otnenenue kopHeil. Meron no-
JIOBUHHOTO JICJICHMUS.

Pemenune anreOpanueckux W TPaHCUEHACHTHBIX ypaBHeHHMH. OtaeneHue kopHed. Meron
XOpJ, KacaTeIbHBIX.

Pemenne anrebpandeckux W TPAHCUCHICHTHBIX ypaBHeHu. OtneneHue KopHed. Meton
UTEpALNH.

VYcioBUsI CXOIUMOCTH METOJIOB PELICHUs alreOpanyeckuX U TPAHCIEHACHTHBIX YpaBHEHHM
Y OLIEHKA MOTPEITHOCTEN.

Cucremsl TUHENHBIX ypaBHEHUI. MeTox uckimrouenus [aycca.

Meron utepauuii A1 CHCTEM JIMHEMHBIX ypaBHEHMH. I[IpuBeneHue CuUCTEMBI JTMHEMHBIX
YpaBHEHUH K BULY, YIOOHOMY JUIsl HTEPALUH.

Anmpokcumanus pyaknuid. [TocranoBka 3agaun. Teopema CylmecTBOBaHUS U €MHCTBEHHO-
CTH 0000IIEHHOTO MHTEPIOJISAIIMOHHOTO MHOTOUJICHA.

Hurepnionsmmonnsie hopmyibl Jlarpamka nu Hetorona. OrieHka MOTPENTHOCTH WHTEPIOJIS-
uuu. JInHelHnas uaTepnosinua. MHTepnodmnus crulalHaMyu 1 MHOTOWICHaMHU N-0i CTENEeHMU.
OkcTpanojupoBanue GpyHkmuii. CpeaHekBaapaTuieckoe npuommwkenue Gpynkmauii. CpenHe-
KBaJIpaTHueckoe npudmmkeHue GyHKIHUM MPU TOMOIIN TPUTOHOMETPHUUECKUX MHOTOUJICHOB.
PaBHOMepHOE U HaWiTy4Illee paBHOMEPHOE MPpUOIIKEeHUE GYHKIUH.

Yucnennoe muddepenuupoBanue. Perynsapusanus nuddepeHnupoBanms.

Brruncnenue onpeeneHHbIX HHTETPAIOB ¢ MOMOILIBI0 PopMysT IpAMOYroibHUKOB. [lorper-
HOCTH YUCJIEHHOTO UHTETPUPOBAHMUSL.

Borunicnenue ompenesieHHbIX MHTErpajoB ¢ nomolinsio dopmyn tpanenuil. [lorpemnoctu
YHCIIEHHOTO UHTETPUPOBAHHSL.

Brruncnenue omnpeneneHHbIX MHTErpajioB ¢ nomoinsio Gopmyn Cummncona. [lorpemnoctu
YHCIIEHHOTO MHTETPUPOBAHMSL.

NuTerpupoBanue auddepeHnanbHbIX YpaBHEHUN C TIOMOIIBIO PSIOB.

Merton Diinepa.

Meton Pynre-Kyrra. OnieHka norpeurHocteit 1 BIOOp miara

Meton Pynre-Kyrra ans cuctemsl quddepeHinanbHbIX YpaBHEHUH TEPBOTO MOPSIKA.
Cnyuaitnsle uncina. Merog Monte-Kapio.

MogenupoBanre HOPMAJIBHOU CIy4alHOMN BEIUYMHBI.

Briuncnenue kpaTHbIX HHTErpasioB MeTo10M MonTe-Kapio.

CpaBuenue BennunH. HaxoxxneHue croxactuyeckoit 3aBucumoctu. [logbop smmupuyeckuit
dbopmyn. MeTo HAMMEHBITUX KBAAPATOB.

Pemrenne 3aga4 TMHEHHOTO MPOrPaMMHUPOBAHUS CUMILIIEKC METOJIOM.

@OyHKIMOHANTBHBIE BOBMOXXHOCTH HHTErpupoBanHoro makera MathCAD.



30. ®yHKIMOHATIBHBIC BO3MOXKHOCTH MHTETpUPOBaHHOTO Takera Maple.
3anaum k 3a4ery

. —a
1. Beraucnute no gopmyne CuMiicoHa onpeeaeHHbli nuTerpan GyHKIuy ¢ marom h = 0

¢ TounocThio 107,
f(x) =0,37-e""*, a=0, b=1

2. MeTosioM HauMEHBIIUX KBAJpPaTOB HAWTH AMIUPHUYCCKYIO (HOPMYJy yKa3aHHOTO BHUAA IS
3aBUCHMOCTH X U Y, 3aJaHHOU TaOIUIICH.
X 5,84 3,82 6,19 9,22 7,87 6,29 4,43 8,91 OO BUnI

y 79,31 57,43 60,66 92555 90,12 71,30 70,50 91,52 3aBucumocTH
y=aX +b

3. Haiitu aOCOJIIOTHYIO U OTHOCHTENBHYIO MOTPEIIHOCTH YHCia a, UMEIOUIEr0 TOJBKO BEpPHBIE

UQpBHL.

A=0,1185

4. Pemmwmts 3amauy Komm s auddepenimansuoro ypaBHeHuss Ha oTpeske ¢ marom h=0,1 mo
MeTOoay Jilsiepa.
10y'+25y = x,y(0) =1

o o —a
5. Beruncauts no Qopmysie Tpaneruii onpeneNeHHbI HHTerpain GyHKIHUY ¢ maroM h = ET

¢ Tounoctbio 107,
f (x) = 3x* +tgx, a=-0,5, b=0,5

1. MeTo/10M HaMMEHBIIMX KBAJAPaTOB HAWTH AMIMPHYECKYIO (POPMYITy yKa3aHHOTO BUIA JUIS
3aBHCHUMOCTH X U Y, 3aJJaHHOM TaOIuIeH.

X 2,95 2,6 2,69 3,01 2,44 2,51 3,37 2,98 OOmuii BUJ
y 113,84 119,66 106,28 120,68 107,43 114,88 115,53 117,4 3aBucumoctu

b
y=a+—
X

7. Haiitu a6COJ'IIOTHy}O U OTHOCHUTCIIbBHYIO ITOT'PCIMHOCTHU 4YHCJIa a4, UMCIOLICTO TOJIBKO BECPHBLIC

nudpel.
A=0,1085

8. Pemmmth 3amauy Komw i quddepeHIManbHOrO ypaBHEHUS Ha OTpE3Ke [0;0,5]0 1arom
h=0,1 mo metony Ditnepa.
5y"+4y=1/x,y(0) =1

-a

9.Bbruncnuts no ¢gopmyne CHMIICOHA ONpeIeNIeHHbIH HHTerpan GyHKIUY ¢ marom h, = 0

¢ TouHocThIO 107,
f(x) =3xe*", a=0,2, b=1,2



10. MerooM HaMMEHBIIUX KBAJIPAaTOB HANTH SMIMPUYECKYIO (popMyny yKa3aHHOTO BHAA JUIS
3aBUCHMOCTH
X 1Y, 3a1aHHOM TabaHILeH.

X 5,84 3,82 6,19 9,22 7,87 6,29 4,43 8,91 OOmmii  BuUnI

y 79,31 57,43 60,66 9255 90,12 71,30 70,50 91,52 3aBucumoctu
y=aX+b

11. Haiftu aGCOIOTHYIO U OTHOCUTENbHYIO MOTPELIHOCTH YUCIIA A, UMEIOIIETO TOJILKO BEPHbIE

UQPHI.

A=0,2431

12. Pemurs 3agauy Komn mns nuddepeHnmanbHoro ypaBHEHHs Ha OTpe3Ke [0;0,5]0 1arom

h=0,1 mo metoxy Diinepa..
7y' -8y =x,y(0)=0

13. Onpenenuthb c TOYHOCTBIO 10°® BCE KOPHHU ypaBHEHUS
x* +2.3x% —3.23x* —6.951x +1.4994 =0.

14. U3 xene3Horo aucta JIMHON 4.1M U mupuHOH 2.1 M. OTrHOOM MOJOCOK CO BCEX YEThIPEX
CTOPOH CIEIIAaTh:

a) SKUK 00BEMOM Vo =1 ; 0) AIUK MakcUMalibHOTO 00beM . Hailtu cooTBeTcTBytOIIME pazMe-
PBI SIIUKOB.

15. 3agaHHyl0 cuCTeMY JUHEHHBIX YpaBHEHHMH MPUBECTH K BUIY YAOOHOMY JUIsl IPUMEHEHUS
MeToja ureparuii. CunTas moJydeHHYIO0 CHCTEMY MOJCIIbI0 MeKoTpacieBoro 6ananca B. JleoH-
ThEBA VISl YETBIPEX OTpaCiEd MPOMBIIUIEHHOCTH, 107 naiiTi BaOBOI TOXOBON 0OBEM MPOAYK-
AU KaXIOW OTpacii, 00eCeYrBaIOIINNA TpeOyeMblid 00beM MPOIYKIIMH ATHUX OTPaACIIeH s He-
MOCPECTBEHHOT 0 MOTpebaeHus. 3aauy peluTh METOIOM UTEPALUNA U MATPUYHBIM METOOM.

X, —0.52x, —0.08x, - 0.13x, = 0.22

—-0.07x, +0.62x, —0.05x, — 0.41x, =1.8 16. Breruucauts no ¢opmyne Cumicona ormpeze-
—0.04x, —0.42x, +0.89x, —0.07x, =1.3

-0.17x, —0.18x, —0.13x, + 0.81x, = 0.33

. a -3
JIEHHBIN UHTErpai GYHKIMH ¢ marom h = T € Tou”ocThio 107,

f(x) =3xe*", a=0,2, b=1,2
17. MGTOI[OM HaMMCHBIIUX KBAa/[PAaTOB HalTH SMITUPHUYCCKYIO (1)OpMy'J'Iy YKa3aHHOT'O BUAa IUIA

3aBUCHUMOCTH X H Y, 3aJJaHHOH TaOIuIIeH.
X 5,84 3,82 6,19 9,22 7,87 6,29 4,43 8,91 OOwuii BUnX

y 79,31 57,43 6066 9255 90,12 71,30 70,50 91,52 3aBucumoOCTH
y=aX+b

18. HaiiTi aGCcoNOTHYIO U OTHOCUTENBbHYIO MOTPELIHOCTH YHCia a, MMEIOLIEro TOJbKO BEPHbIE

UQPBHL.

A=0,2431

19. Pemuth 3amauy Komu mis muddepeHranbHOro ypaBHEHHS Ha OTpPE3Ke [0;0,5]0 [1aroM
h=0,1 mo merony Ditnepa..
7y’ -8y =x%,y(0)=0



20. Onpenenutsb c TOYHOCTbBIO 10°®

x* +2.5x% -1.38x* —0.544x +0.448 = 0.

BCC KOpHHA YpaBHCHUA

21. U3 xene3Horo jaucra AIUHON 4.3M U WIHUPUHON 2.3 M. OTTMOOM MOJIOCOK CO BCEX YETHIPEX
CTOPOH C/EJNaTh:

a) AuK 00bemMoM Vg =1,2 M 0) SAUMK MaKCUMaJIbHOTO 00beM. HaliTu cooTBETCTBYIOIINE pa3-
MepBbI SIIUKOB.

22. 3aJjaHHYIO0 CUCTEMY JIMHEHHBIX YpPaBHEHUW NPUBECTU K BUAY YAOOHOMY JUIsl IPUMEHEHUS
MeToja ureparuil. Cunras MmojydeHHYIO0 CUCTEMY MOJECIIbI0 MeKOTpacieBoro 6ananca B. Jleon-
ThEBA JUJISL YETHIPEX OTPACIEH MPOMBIIIIEHHOCTH, 10" Haiiti BanoBoi ro0Boil 06BEM MPOIYK-
UM KKJI0W OTpaciiv, 00ecIIeunBaONIUi TpeOyeMblii 00beM MPOAYKIIMH STHX OTpaciel st He-

MOCPECTBEHHOT 0 MOTpedaeHus. 3aauy pelIuTh METOIOM UTEPALUNA U MATPUUHBIM METOOM.

0.88x, —0.23x, —0.25x, —0.16x, =1.24

—0.14x, +0.66x, —0.18x, —0.24x, = 0.89
—0.33x, —0.03x, +0.54x, —0.12x, =1.15

~0.12x, — 0.05x, +0.85x, = 0.57

IToxa3aTenu U KPpUTEPHUHU OLIEHMBAHUS KOMIIETEHUMH HA Pa3/IMYHbIX 3TANAX UX
¢dopmupoBaHus, ONMCAHUE IIKAJ OLEHUBAHMS

YpoBeHb choOpMHUPOBAHHOCTH KOMIIETEHIIH I

«MUuHUMAJBHBIN ypo-
BeHb
He IOCTUTHYT»
(menee 60 6aj1I0B)

«MuHUMAJIBLHBINH

YPOBEHb»
(60-70 6an10B)

«CpenHuii ypoBeHb»
(71-85 b6ansoB)

«BbIcoOKuUii ypOBEeHb»
(86-100 6as10B)

Komnemenyuu ne cgop-

MUPOBAHDL.
3HaHuA OTCYTCTBYIOT,
YMEHHS ¥ HaBBIKH HE
chopMHpPOBAHEI.

Koumnemenyuu
chopmuposanoi.

CdopmupoBansr  6a30-
BbI€ CTPYKTYpPbI 3HAHUM.
Ymenus GpparMeHTapHBI
U HOCAT PENpPONYKTUB-
HBIN Xapakrep.

HemoHCTpUpyeTCs HU3-
KUl YpOBEHb CaMOCTOSI-
TEBHOCTH  TIPaKTHYe-
CKOI'O HaBBIKA.

Koumnemenyuu
chopmuposatvi.

3HaHUS
CUCTEMHBIE.
YMeHus HOCAT penpo-
IYyKTUBHBIA  Xapakrep,
MPUMEHSIOTCS K pellle-
HUIO TUIIOBBIX 331aHUN.
Hemoncrpupyercst goc-
TaTOYHBIA YPOBEHb ca-
MOCTOSITETFHOCTH ~ yC-
TOMYHMBOrO  MpPaKTHYE-
CKOT'O HaBBIKA.

OOIHMpHEIE,

Komnemenyuu
chopmuposativi.

3HaHUS TBepIble, apry-
MEHTUPOBAaHHBIE, BCe-
CTOpOHHHUE.

YMeHHUs yCHemHo OpHu-
MEHSIOTCSI K PELICHHIO
KaKk THIIOBBIX, TaK H
HECTaHIAPTHBIX  TBOP-
YECKUX 3aJIaHUU.
HemoHcTpupyercs BbI-
COKUU ypOBEHb CaMo-
CTOSITETIBHOCTH, ~ BBICO-
Kast a7l TUBHOCTh
MPAKTUYECKOI0 HaBbIKA

Onucanue kpurTep

HEB OLICHUBAHUSA

OOyuaronuiicst JTeMOHCT-
pupyer:

- CyIIeCTBEHHBbIE Tpobe-
Bl B 3HAHHUAX y4eOHOTO
Marepuaia;

OOyuJaromuiicss J1eMOH-
CTpHUpYET:

- 3HaHUS TeopeTHYe-
CKOI'0 MaTepuaa;

- HENOJIHBIE OTBETHI Ha

OO0yJaromuiicss AeMOH-

CTpHUpYET:
- 3HaHUE U TIOHMMaHHe
OCHOBHBIX  BOIPOCOB

KOHTPOJIUPYEMOr0 00b-

OO0y4aromuiicss JeMOH-
CTpUPYET:

- Tiy0OKHe, BCECTOPOH-
HUE W apryMEHTHPO-
BaHHBIC 3HAHUS TIPO-




- HOIIYCKAaroTCA IMPpUHIU-
MHAIbHBIE OIIHOKH npu
OTBC€TC Ha OCHOBHBIC BO-
MpOChI, OTCYTCTBYCT 3Ha-
HUEC U ITIOHMMAaHHUEC OCHOB-
HBIX IIOHSATHM M KaTero-

pui;

-HCTIOHMMAHUC CYIIHOCTHU
JOOIOJHUTCIBHBIX BOIIPO-

COB B paMKax 3aJlaHUii;

- OTCYTCTBHE YMEHUS BbI-
[IpaKTUYECKUE
3alaHMs], HPENyCMOTPEH-
HBIE MPOrpaMMON JHCLH-

IIOJIHATH

TUTUHBI;

- OTCYTCTBHE T'OTOBHOCTH
(crtocoOHOCTH) K JTUCKYC-
CMM W HU3KYIO CTCIICHb

OCHOBHBIE  BOIPOCHI,
OIIMOKH B OTBETE, He-
JIOCTaTOYHOE TOHMMAa-
HUE CYIIHOCTH W3Na-
raeMbIX BOIPOCOB;

- HEYBEpCHHBIE M He-
TOYHBIE OTBETHI Ha JI0-
MOJTHUTEIbHBIE BOIPO-
CBI;

- HeIoCcTaTOYHOE BIa-
JleHue JINTEPATYPOH,
PEKOMEHI0OBaHHOU NpO-
rpaMMOl TUCIUTUINHEI;
- ymeHue 0e3 TpyOBIX
OmMOOK pemaTh Mpak-
TUYECKHE 3a/laHus, Ko-
TOpBIE€ CIIEAYEeT BBIMNOJ-
HUTb.

eMa MPOrpaMMHOrO Ma-
Tepuana;

- TBepAble 3HAHHS TEO-
peruveckoro Martepua-
na.

-CIIOCOOHOCTh yCTaHaB-
JUBaTh U  OOBICHATH
CBSI3b IPAKTUKH H TEO-
pHUH, BBIABISATH HPOTH-
BOpeuUsi, MpoOJIeMBl |
TEHJICHLIUW Pa3BUTHSI;

- TpaBWIbHBIE W KOH-
KpeTHble, 0e3 TpyOBIX
ommOOK, OTBETHI Ha
MIOCTaBJICHHBIE ~ BOIPO-
CBI;

- YMEHUE peliaTh mpak-
TUYECKHE 3aJaHusl, KO-

TPaMMHOTO MaTepUaa;
- MOJHOE IIOHMMaHHE
CYITHOCTH H B3auUMO-
CBS3M  paccMaTpHhBac-
MBIX TIPOIIECCOB H SIB-
JICHUH, TOYHOE 3HAHUE
OCHOBHBIX IIOHSATHM B
paMKax oOCyXIaeMbIX
3aJIaHUM;

- CIIOCOOHOCTH  YCTa-
HaBJIUBATh U O6’BHCHHTI>
CBA3b IPAKTHKU U TCO-

puu;
- JIOTMYECKHU IIOCIIENNO-
BaTENbHEIE,  COZIEpKa-

TCIIbHBIC, KOHKPETHBIC U
HUCYEPIIbIBAIOIIUEC OTBC-
Thl Ha BCEC 3aJaHus, a

KOHTaKTHOCTH. TOpPBIE CIEAYET BBINOJI- | TAKXKE  JTOTIOJTHUTENIb-
HUTB; HBIE BOIIPOCHI JK3aMe-
- BIIQJICHHUE OCHOBHOH | HATOpa;
JTUTEPATYPOH, peKo- | - yMeHHUe pemaTh Mmpak-
MeHHOBaHHOﬁ IIpo- | TUUCCKUEC 3a/TaHUSA;
TpaMMOMN TUCITUTUINHBI;, | - CBOOOIHOE HCIOJIB30-
- HaJM4re COOCTBEHHOM | BaHWE B OTBETaX Ha BO-
00OCHOBaHHOW  TO3W- | IPOCHI MATEPHAIOB pe-
A 10 OOCYKIaeMbIM | KOMEHIOBaHHOM oc-
BOITpOCaM. HOBHOM H©  JIONOJIHH-
Bo3MokHBI  HE3HAYM- | TEIBHOU JIUTEPATYPHI.
TEIbHBIE OTOBOPKH U
HETOYHOCTH B PAaCKpHI-
THU OTAENBHBIX IOJIO-
J)KEHUU BOMNPOCOB, MPHU-
CYyTCTBYeT  HEyBEpEH-
HOCTH B OTBETAaX.

Ouenka Onenka Onenka Ouenka
«HEYT0BJIETBOPHUTEb- «Y/IOBJIETBOPUTEIb- | «XOPOLIO» / «3aUYTEHO» | «OTIHYHOY» / «3auTe-
HO» /He 3aUTeHO HO» / «3aYTEHO» HO»

9. YueOHO-MeTOAuYecKoe U MH(OPMAIHOHHOE 00ecTiedeHue TN CIUTINHbI

a) OCHOBHAfl JIUTEpaTypa:

1. 3amusnsk, B.E. Teopus u npakTuka no BBIYHUCIUTENILHOW MaTeMaTUKe: yueOHOe IoCco-
oue / B.E. 3ammusk, [.U. [llenanoBckas ; MunuctepcTBo o0pa3oBanusa u Hayku Poc-
cuiickoit @eneparun, Cubupckuii GenepanbHblii yauBepcutet. - KpacHospcek : Cubup-
ckuil penepanbublii yausepcuret, 2012. - 174 c. : tabmn. - ISBN 978-5-7638-2498-8 ; To

XKe

[DneKTpoHHBII

pecypc].

http://biblioclub.ru/index.php?page=book&id=229271.

URL:

2. Muuens, A.A. BeruncnurenbHble METOIBI : yueOHoe mocobue / A.A. Munens ; Munu-
cTepcTBO 0Opa3zoBaHus U Hayku Poccuiickoit denepaunu, Tomckuii ['ocynapcTBeHHbIN

VYuusepcurer Cuctem Ympasnenuss u Pagmosnekrponuku (TYCVYP). - Tomck :

1613

Kontenr, 2013. - 197 c. : wi. - bubnuorp.: c. 183-184. - ISBN 978-5-4332-0121-7 ; To



http://biblioclub.ru/index.php?page=book&id=229271

xKe [DneKkTpoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=480612.

[Mumenos, B.I'. Yucnennsie Metoasl : yueOHoe nocobue : B 2 4. / B.I'. [Tumenos, A.b.
JloxxHukoB ; MunucrepctBo oOpa3oBanHusi U Hayku Poccuiickoii @enepauuu, Ypaiab-
ckuil ¢enepanbHblii yHHUBepcuTeT uM. nepBoro I[lpesmnenta Poccum b. H. Enbrmna,
FO0.A. Menennosa. - ExarepunOypr : M3natensctBo Ypanbckoro yauBepcuteta, 2014. -
4. 2. - 107 c. : un., Tabmn., cxem. - bubmuorp. B k1. - ISBN 978-5-7996-1342-6 ; To xe
[DnekrponHslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=275819.

bana6ko, JI.B. Uucnennsie MeTos! : yueOHOe mocobue / JI.B. banabko, A.B. Tomunosa
; MuHucrepcTBo obpazoBanus u Hayku Poccuiickoit ®denepanuu, CeBepHblil (ApKTHUE-
ckuil) denepanbHblil yauBepcuteT nuMeHn M.B. JlomoHocoBa. - Apxanrensck : CADY,
2014. - 163 c. : cxem., Tabm., wi. - ISBN 978-5-261-00962-7 ; To ke [DIeKTpOHHEBIH pe-
cypc]. - URL: http://biblioclub.ru/index.php?page=book&id=436331.

I'unemytaunoB, P.®. Yncnennsie MeTonsl : yuebHoe nocobue / P.®. ['mnpMyTauHOB,
K.P. Xabubynnuna ; MunucrepctBo oOpa3oBanus u Hayku Poccun, @enepaiibHoe ro-
Cy/IapCTBEHHOE OIOPKETHOE 00pa3oBaTeNbHOE YUPEKICHUE BBICIIET0 OOpa30BaHUs
«Ka3aHCKui HallMOHAJIBHBIA HCCIEIOBATEIbCKAN TEXHOJOTMYECKHI YHUBEPCUTETY. -
Kazans : M3garensctBo KHUTY, 2018. - 92 c. : . - bubmwmorp.: c. 88. - ISBN 978-5-
7882-2427-5 ; To xKe [DexTpoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=500887

0) 10MOJIHUTEIbHASA JINTepaTypa:

6.

10.

OpemkoBa, M.H. YucnenHble MeTOnbl: TEOpUS U alTOPUTMBI : ydyeOHOe mocodue /
M.H. OpemikoBa ; MunucrepctBo 0o6pazoBanus U Hayku Poccuiickoit denepanuu, Ce-
BepHbIN (ApkTHueckuil) deaepanbHbiii yHUBepcuTeT nMeHn M.B. JlomoHocoBa. - Ap-
xaHrenbek : CADY, 2015. - 120 c. : cxeM., Tabn. - bubnuorp. B kH. - ISBN 978-5-261-
01040-1 ; To xKe [DneKTpoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=436397.

Henpix, A.H. AHaiM3 yCTOWYMBOCTH BBIYHCIMTEIBHBIX CXEM: Y4EOHOE IMOcoOHe Io
kypcy «Hucnennsie metoael» / A.H. Llensix, B. Bacunses, 3.M. KotoB ; Munucrepcr-
BO HayKu U BbIcuiero oOpazoBanus PO, denepanbHoe rocyaapcTBEHHOE aBTOHOMHOE
oOpa3oBaTesibHOE yupexaeHue Bbicuiero oopazoBanus «lOxHbiil (denepanbHbIA yHU-
BepcuteT», MHKEHEepHO-TEeXHOJoTHYeCKas akajgemus. - Poctos-Ha-/lony ; Taranpor :
M3narensctBo KOxHOTO dhenepansHoro ynusepcurera, 2018. - 147 c. : wn. - bubauorp.
B kH. - ISBN 978-5-9275-2912-4 ; To xe [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=560989.

KpaxoTtkuna, E.B. UucineHHble METOIBI B HAy4dHBIX pacuerax : ydeOHoe mocobue /
E.B. Kpaxotkuna ; MunucrepctBo obpa3oBanusi u Hayku Poccuiickoit ®denepanuu,
®denepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30oBaTEeIbHOE YUPEKIEHHE BBICIIETO
npodeccuoHanbHOro oopazopanus «Ceepo-KaBkasckuii (enepanbHblii yHUBEPCUTET.
- CraBpormosis : CKOVY, 2015. - 162 c. : un. - bubauorp.: c¢. 158-159. ; To xe [Dnek-
TpoHHbIH pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=458055.
Komkuapko, B.I'. OcHoBel nporpamMmmupoBanus B cucteme MATLAB : yuebHoe noco-
6ue / B.I'. Komkunpko, A.U. [lanbueB ; MunucrepctBo oOpa3oBaHusi U Hayku PO,
OxHbIN QenepanbHblii yHUBepcuTeT, MH)XXEeHEpHO-TeXHOJIOTHYeCKas akajaemus. - Ta-
ranpor : M3narensctBo FOxHOTO denepanbHoro ynusepcutera, 2016. - 85 c. : cxem.,
Tabxa. - bubnuorp. B kH. - ISBN 978-5-9275-2048-0 ; To »e [DnekTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=493162.

WntepakTuBHbIe cucTeMbl Scilab, Matlab, Mathcad : yue6noe noco6ue / U.E. Ilnemun-
ckasi, A.H. TuroB, E.P. bageprnunosa, C.1. JlyeB ; Munucrepctso oOpa3oBaHus U
Hayku Poccun, @enepanabHoe rocyiapcTBEHHOE OIOKETHOE 00pa30BaTebHOE yUpekK-



http://biblioclub.ru/index.php?page=book&id=480612
http://biblioclub.ru/index.php?page=book&id=275819
http://biblioclub.ru/index.php?page=book&id=436331
http://biblioclub.ru/index.php?page=book&id=500887
http://biblioclub.ru/index.php?page=book&id=436397
http://biblioclub.ru/index.php?page=book&id=560989
http://biblioclub.ru/index.php?page=book&id=458055
http://biblioclub.ru/index.php?page=book&id=493162

JICHHE BBICIIETO MPO(ecCHOHATBHOT0 00pazoBanus «Ka3zaHCKUI HAIMOHATBHBIN UCCITE-
JIOBATEIbCKUM TEXHOJOTHYECKU yHuBepcutTeT». - Kaszanp : MsgarenscrBo KHUTY,
2014. - 195 c. : Tabmn., un. - bubmuorp. B kH. - ISBN 978-5-7882-1715-4 ; To xe [Dnek-
TpoHHbIH pecypc]. - URL: http:/biblioclub.ru/index.php?page=book&id=428781.

B) 2JIeKTPOHHbIe 0MOJIMOTeYHbIe cucTeMbl, ¢ KoTopbiMu Y COI'Y umeercs neiict-
BYIOLLIUI /10rOBOpP, COBpPeMeHHble Npo(eccHoHa/bHbIe 0a3bl, MHpOPMALMOHHBIE
CIIPaBOYHbIE CHCTEMBI:

— eLIBRARY .RU [DnekTpoHHBIN pecypc]: HaydHas dekTpoHHas OouOmmoreka. — URL:
http://www.elibrary.ru.

— baza nannbix «9BC elibrary»: http://elibrary.ru

— N3narenscTBO «tOpaitTy [ DneKTpOHHBIN pecypc]: 37eKTpOHHO-OU0IOTe Hasl CUCTEMA.
— URL: http://biblio-online.ru.

- YHuBepcuteTckas oubnuoteka online [D1eKTpOHHBIN pecypc]: AIeKTPOHHO-
oubmmoteunas cucrema. — URL: http://www.biblioclub.ru.

10. MaTepuajbLHO-TeXHUYECKOe o0ecnedeHne JUCIUNINHBI

3aHATHS TO JAUCIUIUIMHE TMPOBOJSATCA B ayIUTOPHSIX, 00ECIEUEHHBIX KOMIThIOTEPaMH,

MMEIOIIMMU JOCTYI K ceTh MHTepHET, MHTEPAaKTUBHBIMHU JIOCKAMU M MYJIbTUMEIUHUHBIM 000pY-
JTOBAHUEM.
Jluyensuonnoe npoepammuoe obecneuenue:

1. Windows 10 Pro for Workstations, (Ne 4100072800 Microsoft Products (MPSA) or

04.2016r);

2. Office Standard 2016 (Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r);

3. CucreMa nomcka TEKCTOBBIX 3aMMCTBOBaHUN «AHTHILIaruaT BY3»;
Ilepeuens 110 6 c60600HOM docmyne:
. Kaspersky Free;
. WinRar,
Google Chrome;
Yandex Browser;
OperaBrowser;
. Visual Studio 2019;
Anaconda3;
PyCharm-community;
Python 3.8.5;

©ONDUAWNE
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JIncT 00HOBJIEHHS/aAKTYyaIM3ANH

1. PaGouast mporpamma

MEPEeCMOTPEHa U aKTyaJU3UpOBaHa Ha 3acelaHuM KadeIpbl MPHUKIATHONW MaTeMaTUKU
npoTtokon Ne 8 ot 20.03.2018r.;

onoOpeHa Ha 3aceaHuu coBeTa (pakynpTeTa MaTeMaTHKH U WH(POPMAIMOHHBIX TEXHOJIO-
ruii, nporokos Ne 5 ot 30.03.2018 r.

2. Pabouas mporpamma

MePEeCMOTPCHA M aKTyaJM3UpOBaHA Ha 3acelaHhM Kadeapbl MPUKIAIHOW MaTeMaTHKU
npotokoJ Ne 8 ot 14.03.2019r.;

0/100peHa Ha 3aceJaHuM coBeTa (haKyJIbTeTa MaTeMaTUKH ¥ WH(POPMAITMOHHBIX TEXHOJIO-
ruii, mporokos Ne 5 ot 29.03.2019 .

3. Pabouas mporpamma

MEPEeCMOTPEHa W aKTyaJM3upoBaHa Ha 3aceNaHuM Kadenpbl MPHUKIAIHOW MaTeMaTUKU
npotokoJ Ne 7 ot 19.03.2020r.;

0/7100peHa Ha 3acelaHuM coBeTa (GakyIbTeTa MaTEeMATHKN M WH()OPMAITMOHHBIX TEXHOJIO-
rui, npotokos Ne 5 ot 27.03.2020 r.



