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2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO
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8. IlepeueHb pecypcoB MHPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOHN ceTH "MHTepHeT", HeOOXOAUMBIX ISl OCBOCHHS
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OTpaHUYECHHBIMH BO3MOXXHOCTSMU 3[IOPOBBS
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[Iporpammy ancumruimusl paspaboran(a)(u) goueHT, k.H. Anucumosa J.C. (Kadenpa mareMaTHku U NpUKIAIHON
nHpopmMaTuKm)

1. IlepeueHr mNJIAHMPYEMBIX pe3yJbTATOB OOy4YeHUS] IO [JAMCUMILIMHe (MOAYJII0), COOTHECEHHBIX C
IVIAHMPYyeMbIMH pe3yiabTaTamu ocsoeHust OIIOII BO

OO6y4aronuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOIDKEH 001a1aTh CIEeAYIONIMMA KOMIIETCHIIAAMHU:

Mudp Pacmindposka
KOMIIETeHIIMH npuodperaeMoii KOMIETEHIMA
OIIK-1 CrocoOeH IPUMEHSTH €CTECTBEHHOHAYUYHbIE M OOIIEHH)KEHEPHBIC 3HAHUS, METOABl MaTeMaTHYECKOTO

AHaTM3a W MOJEIHPOBAHMS, TEOPETHUECKOTO W OKCIHEPHMEHTAIBHOTO  HCCIENOBAHUS B
npodeccroHaNbHOM AEeATETPHOCTH

OIIK-1.1 3HATH CIIOCOOBI IPUMEHEHHUS €CTECTBEHHOHAYYHBIX U OOIIEHHKEHEPHBIX 3HAHHUH, METOJIOB
MaTeMaTHUECKOTO aHAJIN3a U MOJICIUPOBAHUS, TEOPETHUECKOTO U 3KCIIEPUMEHTAIBHOTO UCCIIE0BAHUS
B IIPO(eCCHOHATTBHON AEATEIHHOCTH

OIIK-1.2 YMeTh MPUMEHSATh €CTECTBEHHOHAYUYHbIE U OOIIEHHIKCHEPHBIE 3HAHKS, METOIbI MATEMATHYECKOTO
AHAIM3a ¥ MOJIETMPOBAHMS, TEOPETHYECKOTO U HKCIIEPUMEHTAILHOTO UCCIIEI0BAHUS B
po¢eCCUOHANBHOM JeSITeIBHOCTA

OIIK-1.3 Bnanets criocOOHOCTBIO IPUMEHSTH €CTECTBEHHOHAYYHBIE U OOLEHH)KEHEPHBIE 3HAHUS, METOIbI
MaTeMaTHYeCKOT0 aHaln3a U MOJISTMPOBAHHMSI, TEOPETHUECKOTO U SKCIIEPHUMEHTAIILHOTO HCCIIEI0BaHUS
B IpO(eCCUOHATILHON AeSATEIBHOCTH

OIIK-7 CriocoOeH pa3pabaThIBaTh ATOPUTMBI M IPOTPaMMBI, TIPUTOAHBIC IS IPAKTUIECKOTO TPUMEHEHHS
OIIK-7.1 3HATH TEXHOJIOTHH Pa3pabOTKH aJlTOPUTMOB U ITPOTPAMM, IPUTOJHBIX IS IPAKTHIECKOTO IIPUMEHEHHS
OIIK-7.2 [YMeTh pa3pabaTeiBaTh alTOPUTMBI M IPOTPAMMBI, IPUTOAHbIE IS IPAKTHUECKOTO MPUMEHEHUS

Bnanets criocOOHOCTBIO pa3padaThIBaTh aJrOPUTMBI H IPOTPAMMBI, TIPUTOAHBIE ISl IPAKTUYECKOTO
[IPUMEHEHUS

OIIK-7.3

OO0yuaronuiicsi, OCBOUBLINN AUCIUILIHUHY (MOIYIIB):

JlomkeH 3HaTh:

- CIIOCOOBI IPUMEHEHUS €CTECTBCHHOHAYYHBIX 3HAHHHA, METOJAOB MAaTEMaTHYECKOTO aHAIIN3a U YHCICHHBIX METOJIOB B
Oyny1eit mpodeccHoHATBHON AEATEIEHOCTH:

- TEXHOJIOTUH Pa3padOTKH allTOPUTMOB U TIPOTPAMM, IPUTOIHBIX IS MPAKTHIECKOTO MPUMEHEHHS B OyayIei
poeCCHOHATIBHOM NS TeIbHOCTH.

JloykeH ymeTh:

- OIPpUMCHATH €CTCCTBCHHOHAYYHBIC 3HAHUA, MCTOJbl MAaTEMAaTUYECKOI'0 aHajIn3a WU YHUCJICHHBIC METOAbI B 6y1:[y1uel71
poheCCHOHATIBHOM eI TeIbHOCTH;

- paspabaThiBaTh MOJ PYKOBOACTBOM HACTABHUKA aNTOPUTMbI M  MPOrPAMMBI, MPHUIOAHBIE JJIs MPAKTHYECKOTO
NpUMeHeHus B Oyayiiei npodeccuoHabHOM eI TeIbHOCTH.

JlomxkeH BIafeTs:

- CIIOCOOHOCTBIO TIPHMEHSTH €CTECTBEHHOHAYYHBIC 3HAHWS, METOJbl MAaTeMaTHUeCKOro aHaIM3a M YHCICHHBIX
METO/I0B B OyyIieii mpodecCHOHaNBHON eI TeNbHOCTH;

- CIIOCOOHOCTBIO pa3padaThIBaTh IMOJI PYKOBOJACTBOM HACTABHUKA AJTOPUTMBI W MPOTPAMMBI, MPHUTOJHBIE I
MIPAKTUIECKOTO MPUMEHEHHS B OyayIiel mpodecCHOHAIBHON AEITENbHOCTH.

2. Mecro gucuumiaunsl (MoayJs) B crpykrype OIIOII BO

Jannas paucumiuimaa  (Moaynb) BkmodeHa B pasaen  "b1.0.04.07 Hucuumnuasl  (Moaynw)" OCHOBHOM
npodeccuoHanbHOI 0O6pazoBaTenbHOM mporpamMsl 09.03.03 "Ilpuknagaas nadopmaTtuka (IIpuknanxas uHpOpMaTHKa B
9KOHOMHKE)" u OTHOCHTCS K 00s3aTeTEHBIM JUCHMIUIMHAM.
OcBaunBaetcst Ha 3 Kypce B 6 ceMecTpe.

3. O0beM AuCHMILUIMHBI (MOAYJISI) B 3a4€THBIX eIMHMLAX C YKA3aHMEM KOJINYeCTBa 4acoB, BbIAeJEHHBIX HA
KOHTAKTHYI0 padoTy o0y4alomuxcsi ¢ mpemnojgasarejeM (0 BHAaAM y4eOHBIX 3aHATHI) © HA CAMOCTOATEIbHYIO
padoTy o0y4arommxcs



OO1mas Tpy10eMKOCTh JUCHUILIMHBI cocTaBisieT 4 3aueTHbIX(ble) eanHui(bl) Ha 144 gaca(oB).

KonraktHast paborta - 18 gaca(oB), B TOM umcie Jeknud - 6 daca(oB), mpakTudeckue 3aHsATHS - 0 daca(oB),
nmabopaTopHbIe paboTHI - 12 gaca(oB), KOHTPOIb CAMOCTOATENBbHON PadoTH - 0 yaca(oB).

CamocrostensHas pabota - 117 gaca(oB).
KonTtpons (3auér / 3x3ameH) - 9 gaca(oB).
dopma IPOMEKYTOIHOTO KOHTPOJIS IUCUUIUIMHBL: 9K3aMeH B 6 ceMecTpe.

4. Copep:kaHue IUCUMIUIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOe MO TemaMm (pa3zejaM) ¢ YKa3aHHEM
OTBE/ICHHOI'0 HA HUX KOJHYeCTBa aKaJeMHUYeCKHX YacOB U BU0B y4eOHbIX 3aHATHIA

4.1 CTpyKTYypa M TeMaTH4YeCKHUIi IVIAH KOHTAKTHON U CAMOCTOATEIbHOI padoThl 0 TUCHMILTHHE (MOTYJIIO)
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1. |Tema 1. BBenenue B YNCIIEHHBIE METOIEL. 6 1 0 0 12
2. [Tema 2. PeleHue ypaBHEHUi ¢ OHON HEU3BECTHOM. 6 2 0 2 20
3. [Tema 3. PereHue cucreM JTMHEHHBIX YpaBHEHHI. 6 1 0 2 16
4. |Tema 4. MHTEpiONUpOBaHHE. 6 2 0 2 18
5. [Tema 5. BrraucieHne onpeaeeHHBIX HHTETPAIOB. 6 0 0 2 16
6. [Tema 6. Pemienue nuddepeHIuanbHbIX ypaBHCHHUI. 6 0 0 2 18
7. [Tema 7. OOpaboTKa IKCTIEPIMEHTAIBHBIX JAHHBIX. 6 0 0 2 17
Wtoro: 144 4. (13 HUX 9 9. KOHTPOJIb) 6 0 12 117

4.2 CoaepxkaHue JUCUMIIMHBI (MOIYJI51)

Tema 1. BBenenue B 4ncjeHHbIE METO/bI.

OnpeneneHre MOTPEUTHOCTH. AOCOMIOTHAS MOTPEIHOCTh. OTHOCHTENbHAS TOTPeNTHOCTh. MoJAeTupoBaHUE Kak
MeToJ no3HaHus. HatypHselil sxcriepuMenT. du3ndeckoe MoaenupoBaHie. MaTeMaTndeckoe MoJenupoBanye. YnucieHHoe
MojenupoBanue. VmuraumoHHoe MojenupoBaHue. VHQOpManMoHHBIE MOJENU. BBIYHCINTENbHBIH JKCHEPHUMEHT.
HlcToYHMKH OTpEeIHOCTH.

Tema 2. Perienne ypaBHeHMIi ¢ 01HOIi HeM3BeCTHOM.

IlocranoBka 3agaun. KopeHp ypaBHeHus. PemieHue ypaBHeHHs. AHAIMTHYECKOE pEIICHHE ypaBHEHUS.
PaBHOCHIBHOCTE ypaBHeHHU. OTheneHue KOopHeH. YTouHeHHe KopHed. Merton mpo6. Meron Oucekiuu (ITOJIOBHHHOTO
JeneHus). MeroJ TpomoOpuMOHaNbHOTO JeneHus. Merox xopa. Merox Heiotoma. Meron — kacarenbHBIX.
KombunupoBanHsIif MeToa. MeTox utepanuu.

Tema 3. Pemienne cucreM JIMHEiHBIX YPaBHEHUIA.

Cucrtema JTHHEHHBIX ypaBHEHHH. PemeHue cuctemsl ypaBHeHHH. TodHbIe (IpsSMBIE) METOJBI PELICHUS CHUCTEMBI
JTUHEHHBIX ypaBHeHHUil. Meton I'aycca. IIpasuno Kpamepa. OcoOeHHOCTH KOMITBIOTEpHOW peaau3allii TOYHBIX METOIOB
peuieHus cucteM ypaBHeHHH. Meton utepanuu. CXoauMocTh MeTona uTepanuu. Meroa 3einens. Meron penakcanuu
(ocmabnenwus).

Tema 4. UHTepnoupoBaHue.

3ajgaua annpokcuManuu. ['eoMeTpudeckuil cMbIcH ammpokcumanuu. MHTepnonupoBaHue. OKCTpanoOIMPOBaHUE.
[Tapabonuyeckoe uHTepHonupoBaHue. MeTon HeonpenelaeHHbIX KodpduuuentoB. Popmyna Jlarpamka. Ilepas
UHTEpHOIANMOHHass  ¢opMmyna HelotoHa. Bropas wuHTepnomsmuonHas ¢opmyna Heiorona. Mcnosnb3oBanue
MHTEPIOISIUOHHBIX POPMYIL.

Tema 5. BeruuciieHue onpeesieHHbIX HHTErPaJloB.

ITocTanoBka 3amauu BeUUCHEHHS uHTerpanoB. @Dopmyna HpioTona-Jleiibauna. I'eoMeTpUYECKU CMBICIT
BBIUMCIICHUS OTpeesIEHHBIX HHTerpanoB. Dopmynsl mpsiMoyroiabHHKOB. KBanpatypubele dopmynsl Heiotona-Koteca.
@opmyna tpamenuii. @opmymna Cumncona. Koadduuunentsr Koreca. O6oOmenHsle KBagpaTypHbie (opmynsl. Merton
JBoitHoro nepecuera. Meron Monre-Kapio.



Tema 6. Pemnenne nudgepeHnuanbHbIX ypaBHEHHI.

OObIKHOBEHHOE TU(GEpeHIINATFHOE ypaBHEHHE W ero pemieHue. Pemenne nuddepeHnanbHOTO ypaBHEHHS Ha
naTepBare. 3amada Komm. JlnddepeHmmansHoe ypaBHEHHE W WHTETpajbHOE ypaBHEeHHe. Pemenme 3amaunm Komm c
nomoInkio Gopmyisl Teitnopa. ®opmyna Diinepa. Meton Diinepa. Pemenne 3amaun Korm w3 MHTErpaibHOTO YpaBHEHUS.
Merton Pynre-Kyrra.

Tema 7. O6padoTka IKCHIEePUMEHTATbHBIX JaHHBIX.
ITocranoBka 3amaun. OTiauuue OT 3afaydl MHTEpHojaupoBaHue. JIuHelHas M KBaapaTuuHas perpeccuu. Meton
cpenHuX. MeToJl HaMMEHBIIUX KBaapaToB. [Ipuembl mocTpoeHus SMIUpUYECKUX (GOpMyi (reoMeTpryecKas perpeccus,

nokasaTesnbHast QyHKIUS, ApoOHO-IMHEHHas (QyHKuus, jorapupmuueckas GyHKIHs, rurnepoona, ApoOHO-panuoHaIbHas
¢byHKnus). BelpaBHHBaHME K HOPMaJIbHOMY pacipeneeHHIO.

5. IlepeueHb Yy4eOHO-METOAUYECKOT0 oOecmevYeHHs] [JIsl CaMOCTOATEJbHOH padoThl o0ydyalolHMXCH 0
JUCHUILINHE (MOLYJII0)

CamocrositenbHasgs paboTa OOydYarOIUXCsSl BBHIMOJHACTCS IO 3aJaHd0 M IPH METOAMYECKOM PYKOBOJCTBE
npenogasaTens, HO 0e3 ero HemocpeacTBeHHoro yuactus. CamocrosrtenbHas paboTa MOApasfessieTcss Ha
CaMOCTOSTENILHYIO PadOTy Ha ayAWTOPHBIX 3aHATHIX U HA BHEAYIUTOPHYIO CaMOCTOSTENbHYIO paboTy. CamocTosTenbHas
pabora oOy4aromuxcs BKIFOYAET KaK ITOJIHOCTBIO CAMOCTOSITENIbHOE OCBOCHHUE OTIEIBHBIX TeM (Pa3JelioB) TUCLUILIHHBL,
TaKk W npopaboTKy TeM (pa3zienoB), OCBaUBaEMbIX BO BpeMsi ayJUTOPHOH paboTel. Bo Bpemsi camocTosTeIbHON PabOThI
oOydJaromuecss 4YUTalOT M KOHCHEKTUPYIOT y4deOHYI0, HaydHYI0 M CIPaBOYHYIO JIMTEPaTypy, BBINONHAIOT 3aJaHus,
HanpaBJICHHBIC HA 3aKpelyIeHHE 3HAHUH M OTPaOOTKY YMEHHH M HaBBIKOB, FOTOBATCA K TEKYIIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 110 JUCIUIUINHE.

OpraHu3anus caMOCTOSTENbHON paboThl 00yYaIOLIMXCsl PEriiaMEeHTUPYETCsl HOPMAaTHBHBIMHU IOKYMEHTaMH, yueOHO-
METOIMYECKOI TUTEPaTypOr U AJIEKTPOHHBIMU 00pa30BaTENbHBIMU PECYpPCaMH, BKIIIOYAS:

[Mopsimok opraHm3alMu ¥ OCYLIECTBICHHS O00Opa3oBaTENIbHOHW AEATENLHOCTH MO 00pa3oBaTeNIbHBIM MPOrpaMmaM
BhICIIEro o00Opa3oBaHWs — MporpaMmaM OakajaBpuara, IporpaMMaM CIEIHAINTETa, IporpaMMaM MarucTpaTypsl
(YTBepK/IeHHBIH MpHKa3oM MUHHKCTEpCTBA HayKW M Bbicuiero obOpaszoBanus Poccuiickoit denepanuum ot 6 anpens 2021
rona No 245)

VYcraB  (enepa’dbHOr0  rOCYIApCTBEHHOTO — aBTOHOMHOrO — o0pa3oBaTelbHOro  yupexneHus — "KazaHckuid
(ITpuBomxkckuit) henepanbHBIN YHUBEpCUTET"

[IpaBuia BHYTpPEHHETO pacHopsaka (eAepansbHOro TOCYIapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTesbHOTO
YUpeKICHUs BICIIEro podeccronansHoro odpasosanus "Kazanckuii ([IpuBomkckwii) GpenepanbHbI yHUBEpCUTET"

JlokanbHble HOpMaTHBHBIE akThl Kazanckoro (ITpuBospkekoro) ¢enepalisHOro yHUBEpCUTETa

6. DoH OLIEHOYHBIX CpeaACTB MO AMCHMIIIMHE (MOZ[y.]'Il{))

(DOH,I[ OLCHOYHBIX CPEACTB IO AUCHHUIIIIMHC (MOZ[yJ'IIO) BKJIHOYA€T OLCHOYHBIC MATEpHUalibl, HAIIPpABJICHHLIC Ha
IIPOBEPKY OCBOCHUA KOMHeTGHHI/II\/’I, B TOM 4YHCIIC 3HaHPIﬁ, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,I[ OILICHOYHBIX CPEJACTB BKIIHOYACT
OILICHOYHBIC CPEACTBA TCKYLICTI'O KOHTPOJISI U OHCHOYHBIC CPCACTBA HpOMC)KyTO‘{HOI‘/’I aTTCCTAalluH.

B (hoH/1e OIICHOUHBIX CPEIICTB COACPIKUTCS CIIEAYIONIast HHPOPMAIIUS:

- COOTBETCTBHE KOMIICTEHITUII IUTAHUPYEMBIM pe3yIbTaTaM 00ydeHHs 110 JUCIUIUINHE (MOIYJIIO);
- KpUTEPUH OLIEHUBAHKS CPOPMUPOBAHHOCTH KOMIIETSHIHIA;

- ME€XaHU3M (OPMHUPOBAHUS OIEHKH M0 JUCHHUIUINHE (MOIYIIIO);

- OMHKCAHUE MOPSIIKA IPUMEHEHHS M MPOLEAYPhI OLCHUBAHUS JUTS KAXKIOTO OIIEHOYHOTO CPE/ICTBA,;
- KPUTEPUH OLIEHUBAHMS JJIsl K&XKJI0T0 OIIEHOYHOTO CPEJICTBA;

- COJepXaHHWE OIICHOYHBIX CPEACTB, BKIIOYas TpeOOBaHUS, NpEABABIsEMble K JIEHCTBHAM OO0ydYarolIuXxcs,
JEMOHCTPUPYEMBIM PE3yJIbTaTaM, 3aJaHUs Pa3JIUYHbIX TUIIOB.

(DOHH OILICHOYHBIX CPCACTB IO JUCHUIITIMHEC HAXOJAUTCS B HpI/IJ'IO)KCHI/II/I 1 x nporpamMme JUCHUTUTAHBL (MOIlyJ'IIO).

7. llepeuyeHb JUTEPATYPbl, HEOOXOAMMOM AJIl OCBOEHUS AUCUMILIMHBI (MOIYJI51)

OcBoeHre AUCIUILIUHBI (MOYJIS) TPEAoiaraeT U3y4eHHne OCHOBHOW W JOTIOJHUTENHHON yu4eOHOW ITUTepaTyphl.
Jlureparypa MOKeT OBITH OCTYIIHA O0YYArOIINMCS B OTHOM U3 ABYX BapHaHTOB (100 B 000X U3 HUX):

- B DJICKTPOHHOM BHJIE - Yepe3 DJIEKTPOHHBIE OMOIMOTEYHBIE CUCTEMBI Ha OCHOBAHHMH 3aKIIOUYCHHBIX KDY
JIOTOBOPOB C IIPAaBOO0JIAATENSIMU;

- B I1e4aTHOM Buje - B HayuHoii oubnmoteke Enabyxckoro uactutyra KOY. Obydaromuecs: moaydaroT yaeOHyIo
JIUTEepaTypy Ha aOOHEMEHTEe II0 YHWTATEeIbCKHUM OmieTaM B COOTBETCTBHM C MpaBWIaMH MoJib3oBaHus Haywnoit



O6nOIMOTEKOMH.

ONeKTPOHHBIE U31aHMs JOCTYIHBI JUCTAHIMOHHO U3 000 TOYKH MPH BBEACHUU O00YYaIOMIMMCSI CBOETO JIOTHHA U
mapoyii OT JMYHOro kaOuHeTra B cucTeMe "ONeKTpoHHbIN yHHBepcutTeT". IIpu HCHONB30BaHMM NEYATHBIX W3JaHMI
OoubmuoTeyHsli (GOHI MOIDKEH OBITH YKOMIUIEKTOBaH HMMHU M3 pacueta He MeHee 0,25 sk3emIuiipa Ha KaxJIOro
o0yyarolierocs U3 4rcia JIl, OJHOBPEMEHHO OCBaMBaIOIINX JAHHYIO JUCLHUIUINHY.

[epeuens y4eOHOI nHUTEpaTyphl, HEOOXOAMMOH JUISE OCBOCHHS AUCIMIUIMHEI (MOAYJIIs), HaxoauTcs B [Ipunoxenun 2
K pabouell mporpamme AMCUMIUIMHBL OH MOAJEKUT OOHOBIECHHIO TNPH H3MEHEHHH YCIOBHH 1oroBopoB KOV ¢
npaBooOnafaTeNsiIMA  3JEKTPOHHBIX H3JaHUM W TNpH W3MEHEHWH KoMIUiekroBaHus ¢(oHnoB HaywHoil Ounbnnorexn
EnaGyxckoro nuncruryra KOV.

8. Ilepeyenb pecypcoB MH(OPMAIHOHHO-TEIeKOMMYHUKANMOHHOW ceTu '"UHTepHer'", HEOOXOAUMBIX IS
OCBOEHMSI TUCHUILTHHBI (MOYJIs1)

Yucnennsle MeTo sl - https://intuit.ru/studies/courses/2317/617/info
Maremaruueckoe 6ropo - https://www.matburo.ru/ex_cm.php?pl=cmdu

MexaHHKa 158 HpI/IKJIaI[Haﬂ MaTE€MaTHUKa -
http://mechmath.ipmnet.ru/math/numerics/

9. MeTonnyeckue yKazaHus /sl 00y4alomMXcsi M0 OCBOEHUIO THCIUITUHBI (MOIYJIsT)

Bupa pador MeToanyeckue peKoOMeHAALUH

JICKIUU JIexroHHBIE 3aHATUS IPOBOAATCS C HCHOIB30BAHUEM HHTEPAKTHBHBIX TEXHOJIOTHH M MPEAIONaratoT
aKTHUBHOE y4acTHe CTYIEeHTOB. [l MOATOTOBKH K 3aHATUSM PEKOMEHAYETCS BBIICIAATh B MaTepUale
npoOJIeMHBIE BONPOCHL, 3aTparuBacMble IPEIoaBaTeNIeM B JIEKIUH, U TPYIIIUPOBATh HHPOPMAIHIO
BOKpPYT HuX. JKenaTenbHo BBIAEIATH B UCIIOJIB3YEMOI IUTepaType OCTAaHOBKU BOIIPOCOB, HA KOTOPHIE
Pa3HBIMHU aBTOpaM MOTYT OBITH JaHbI pa3NudHble OTBEThL. Ha OCHOBaHMM MOCTaHOBKHU TaKUX BOIIPOCOB
cieyeT coOupaTh apryMEHTHI B TIOJIB3Y PAa3IMYHbIX BAPHAHTOB PELICHUS OCTABICHHBIX MPOOJIEM.

nabopatopHsle | JlTabopaTopHble 3aHSTHS - 3TO OJJHA M3 PA3HOBHIHOCTEH MPAKTHYECKOTO 3aHSTHS, SBJISIOIIACS

paboTh a¢dexTHBHON PopMOi yueOHBIX 3aHATUI B OpraHU3alliH BBICIIEro 0Opa3oBanus. JlJabopaTopHbie
3aHATHS] HIMEIOT BBIP@XKEHHYIO ClIeHU(HUKY B 3aBUCMOCTH OT Y4€OHOH AUCIMIUIMHEL, yrITyOJsIoT U
3aKpEeIUISIOT TeOpeTHYeCKNe 3HaHus. Ha 3THX 3aHATHAX CTYAEHTHI OCBaUBAIOT KOHKPETHBIE METOIbI
W3Y4YECHUS TUCLUILIMHBI, 00y4aroTCs SKCIIEPUMEHTAILHBIM CII0CO0aM aHajli3a, YMEHHUIO paboTath ¢
npudopaMy U COBPEMEHHBIM 000pyAoBaHueM. JJabopaTopHble 3aHATHI Jal0T HATJISITHOE MTPEACTaBIIe HIE
00 M3y4aeMbIX SBJICHHUX M Ipolieccax, CTYACHTHI OCBaUBAIOT IIOCTAHOBKY M BEJCHHE SKCIIEPUMEHTA,
ydaTcsi YMEHHUIO HaOJIr0/1aTh, OLIEHUBATH ITOJyYE€HHbIE PE3YJIbTATHI, eJaTh BHIBOABI M 0000meHus. Ha
71a00PATOPHBIX 3aHATHAX CTYIEHTHI BHITIONHAIOT 3aaHUsI Ja00OPAaTOPHBIX Pa0OT ¢ HCIOIB30BAHHEM
IaKeTa MPUKJIaJHbIX MaTeMaTHdeckux nporpamMm Scilab. OT4Y€T o nToram BBHITTOTHEHHBIX
ma00paTOPHBIX paOOT BBHITIOIHSIETCS Ha JINCTax Oenoit Oymaru ¢popmara A4 B Ie4aTHOM HITH
pykornucaoM Buze. [Ipu opopmiieHrn 0TUETa UCIIOIB3YETCSl CKBO3HASI HyMEpallusl CTPaHHUIL, CUUTast
TUTYJIBHBIH JIUCT N1€pBOl cTpaHuLied. Homep cTpaHuIsl Ha TUTYJIBHOM JIMCTE He craButca. Homepa
CTpaHHUIBI CTABSITCS 1O LEHTPY BBepXy. [Ipu opopmieHnn oTuéra B neyaTHOM BHJIE KeIaTeIbHO
coOJo1aTh creayone TpedboBanus. [{is 3aroJoBKoB: NOXYXUPHBIN WpHPT, 14 NT, HEHTPUPOBAHH bIH.
J11s1 OCHOBHOT'O TE€KCTA: HEXHUPHBIH WpUdT, 14 T, BBIpaBHUBaHUE 0 MKPHHE. Bo Beex ciydasx Tvm
uipudTa - Times New Roman, orctyn a63ana 1.25 cM, HOIyTOPHBIH MEXIyCTPOUHBINA HHTEpBa. [Tos:
neBoe - 3 cM, npaBoe - 1 cM, BepxHee 1 HIDKHee - 2 cM. OTYeT JOIDKEH COlepKaTh CIeAyIOIne
aneMeHTHI: 1) TUTYIBHBIN JIMCT ¢ 00s3aTeNHHBIM yKazaHueM BapuaHTa; 2) Llems paboTsr; 3) 3amanue; 4)
OcHoBHasl 9yacTh; 5) BeiBo.

camocrtos- | CamocTosiTenbHas paboTa CTyI€HTOB MO AUAAKTHYECKOH CyTH IPEACTaBIsIeT cOO0N KOMILIEKC yCIOBHH
TenbHast paboTa| 00y4eHHs, OpraHu3yeMbIX IIPero/iaBaTesIeM U HAlPaBJICHHBIX Ha CaMOIIOATOTOBKY yJaluxcs. YyeOHas
JeATeNILHOCTh NMPOTEKAET 0€3 HeMOCPEICTBEHHOTO YIaCTHsI IIPETIoIaBaTelis ¥ 3aKII0YaeTcs B
npopaboTKe JIEKIMOHHOTO MaTepHalia, MOJAr0TOBKE K JIAOOpaTOPHBIM 3aHATHAM; U3yYEHUH yIeOHOH
JIUTEpaTyphl U3 OCHOBHOTO U JONOJTHUTENBLHOIO CIIHUCKA.

9K3aMeH OK3aMeH 10 KypCy IPOBOAMTCS B BHJE TECTHPOBAHUS WM 0 OmieTaM. [Ipu MoATOTOBKE K SK3aMEHY
HEO0OX0AMMO ONHMPATHCS HAa HCTOYHHUKH, KOTOPbIE pa30MpaInCch Ha JIEKIUSIX B TeUeHHE cemectpa. B
Ka)XJJ0M OMJIeTe IPUCYTCTBYET NPaKTHIECKOE 3a1aHue (MOMUMO 2 TEOPETHYECKUX BOIIPOCOB), TAKUM
00pazoM, 00yJaroHiicsi JEMOHCTPUPYET U HapaOOTaHHbIE NPAKTHIECKUE YMEHHS Y HaBBIKH.

10. Tlepeyenr WH(POPMANMOHHBLIX TEXHOJIOTHi, MCHOJb3YeMbIX NPH OCYIIECTBJICHHH 00pPa30BATEIbHOIO
npomecca mo AWUCHUILIMHE (MOAYJI0), BKJIKYAs IepedyeHb MPOrPAMMHOrO obecrnedyeHHs] M HMH(OPMAIHMOHHBIX
CIPABOYHBIX cHCTeM (MPHU HEOOXOAUMOCTH)



https://intuit.ru/studies/courses/2317/617/info
https://www.matburo.ru/ex_cm.php?p1=cmdu
http://mechmath.ipmnet.ru/math/numerics/

[epeuenp MHGOPMALMOHHBIX TEXHOJOIMH, UCIIOIb3YEMbIX IPH OCYILIECTBICHUH 00pa3oBaTENILHOTO IIpolecca o
JUCUMIUIMHE (MOAYJII0), BKIIIOYAsl IEpEe4YeHb IMPOrpaMMHOro olecrieueHHss ¥ WH()OPMALMOHHBIX CIIPAaBOYHBIX CHUCTEM,
npeacrasieH B [Ipunoxxennn 3 k paboveld mporpaMme JUCLHUIUTAHBL (MOZYJIsN).

11. Onucanue MaTepUAJLHO-TEXHUYECKOI 0a3bl, HeOOXOAMMOWN IJs1 OCylIecTBJIeHHs] 00pa30BaTeIbHOIO
npouecca no JUMCUHUIVINHE (MOAYJII0)

VYuebnas ayauropust Ne 60 (423600, Peciydnmka Tarapcran, r. EnaGyra, yin. Kazanckas, a. 89) mns mpoBeneHus
3aHATHI JIEKIMOHHOTO THIA, 3aHSATUH CEMHHApCKOTO THIA, IPYNIOBBIX W HMHIWBHAYAIbHBIX KOHCYJIBTALUH, TEKYIIETO
KOHTPOJISL ¥ TIPOMEXKYTOUHOU aTTecTallly, MOMEIICHHE JJIsl CaMOCTOsATeNIbHOW paboThl. Komiuiekt mMebGenu (mocaioyHbIx
Mmect) 29 mt. Kommexkr me6enu (ocagouHsix Mect) Juist npenofasatens 1 mr. KomnbsrlotepHsiii kinacce: KommbroTeps! intel
core i5 15 mrt. MonuTopsr ViewSonic 22d 15 wr. IIpoektop EPSON EB-535W 1 mr. MHtepaktuBnas nocka 1QBoard
DVT TNOS82 1 wr. Tpudyna 1 mr. Konguuuonep 1 mr. Hacrennsie non ku 6 . lllkad aByxcrBopuaTslii ¢ nonkamu 1
mr. BeO-xamepa 1 wmT. Bbixon B VHTepHET, BHYTpHBY30BCKas KOMIBIOTEpHas CEThb, JOCTYH B JJIEKTPOHHYIO
nHPOPMaMOHHO-00pa3oBaTeNbHyI0 cpexy. Habop ydeOHO-HATISAHBIX TOCOOWH: KOMIUIGKT NPE3CHTALNI B 3JICKTPOHHOM
(dopmare 1o penogaBaeMoi JUCHUIUINHE 3-5 mmT.

12. CpeacTBa ajanTauuy NpenogaBaHus TUCUMILIMHBI K MOTPEOHOCTSM 00y4aOIIMXCS MHBAJIMI0B M JIMI[ C
OrpaHUYEeHHBIMHU BO3MOKHOCTSIMH 30POBBS

[lpn HeoOXoaMMOCTH B 00pa30BaTENbHOM Tpolecce NPUMEHSIOTCS CIEOYIOIIME METOAbl U TEXHOJIOTHH,
o0Jervaronye BOCIPUIATHE WHPOPMALNUH OOYYAIONMMHUCS WHBAIKWAAMU U JIMIAMH C OTPAHUYCHHBIMH BO3MOXXHOCTSIMHU
3]I0POBBS:

- CO3JaHME TEKCTOBOH BEPCHM JIIOOOTO HETEKCTOBOTO KOHTEHTa JUIS €ro BO3MOXKHOTO MpeoOpa3oBaHUs B
aJIbTepHATHBHBIE (GOPMBI, yIOOHBIE AJIsl PA3JIMYHBIX M0JIb30BaTEICH;

- CO3JJaHHNC KOHTCHTA, KOTOpLIfI MOXXHO IMPCACTABUTL B PA3JIMYHBIX BHUAAX 0e3 NOTEPU AAHHBIX WJIN CTPYKTYPBHI,
npeayCcCMOTPETL BO3MOKHOCTbH MaCH.ITa6I/IpOBaHI/I$[ TEKCTa H H306pa)K€HI/Iﬁ 0¢e3 MOTEPU KadyeCTBa, IMPEAYCMOTPCTH
AOCTYITHOCTD YIIPABJICHUA KOHTCHTOM C KJIaBUATYPbI;

- CO3/1aHHEe BO3MOKHOCTEH JUIsl 00y4aloIMXCsl BOCIPHHUMATD OJIHY U TY k€ MH()OPMAIUIO U3 Pa3HbIX HCTOYHUKOB -
HampuMep, Tak, YTOOBI JIMIa C HapyLICHUSMH ClIyXa MOJydald WHPOpMAlWIO BU3yaJbHO, C HApyLICHUSIMHU 3pEHUS -
ayIuaJbHO;

- NpHUMEHEHHE IPOTPaMMHBIX CPEICTB, OOECIEYMBAIOUINX BO3MOXKHOCTh OCBOCHHMS HABBIKOB U yMEHHH,
(bopMUpYyEeMBIX AMCIMIUIMHOM, 3a CYET aJbTEPHATUBHBIX CIOCOOOB, B TOM WYHCJIE BUPTYAIbHBIX JlabopaTtopuii u
CHUMYJIALIUOHHBIX TEXHOJIOTUI;

- TpUMEHECHHE IUCTAHIIMOHHBIX OO0pa30BaTeIbHBIX TEXHOJNOTHUH Ui Mepenadyd WHGOpPMAIWH, OpTaHU3aINH
pa3IMYHBIX (OPM HHTEPAKTUBHOW KOHTAKTHOW pabOThI 00Yy4aroIIerocs ¢ MperojaBaTelieM, B TOM 4YHCje BeOWHApOB,
KOTOpbIE€ MOTYT OBITh HMCIIOJB30BAHBI JUIS MPOBEACHUS BUPTYAIbHBIX JIEKIIUH C BO3MOXHOCTHIO B3aUMOJIEHCTBHS BCEX
YYaCTHUKOB JUCTAHIIMOHHOTO OOYyYeHUs], MPOBENCHUS CEMUHAPOB, BBICTYIICHUS C JIOKJIAJaMU U 3aIIUTHI BHITTOJIHEHHBIX
paboT, MpoBeIeHNs TPEHUHTOB, OPTaHU3AI[UN KOJIJIEKTUBHOU paboThI;

-  HNPUMCEHCHHC JUCTAHIHMOHHBIX O6paSOBaT€J'IBHLIX TEXHOJIOTHH U OpraHu3alu (1)OpM TEKyHIero M
MIPOMCIKYTOYHOT'O KOHTPOJIA;

- YBEIMYCHHE MPOJOJDKUTENFHOCTH CHAYM  OOYyYalOIMMCS WHBAIWJOM MM JIMIOM C OTFPAaHHYCHHBIMH
BO3MOHOCTSIMH 3JI0pOBBsI (POPM MPOMEIKYTOYHOM aTTECTALMHU 110 OTHOIICHUIO K YCTAHOBJICHHON MPOJOKUTEIBHOCTH MX
clIauu:

- IPOJOJKUTENIEHOCTH CHA4YH 3a4éTa WIM dK3aMeHa, IPOBOJMMOTO B MUCbMEHHON (opme, - He OGonee yem Ha 90
MUHYT;

- MPOJOJDKUTENFHOCTH MOATOTOBKM OOYYAroOLIerocs K OTBETY Ha 3a4é€Te WJIM 3K3aMEHe, NPOBOJMMOM B YCTHOW
¢dopme, - He Oosiee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHHUS 00yHaroIerocst MpH 3aluTe KypcoBoil paboThl - He OoJiee 4eM Ha 15 MUHYT.

IIporpamma cocraBiena B cooTBeTcTBUHM ¢ TpeboBanmsmu OI'OC BO u y4yeOHBIM IUIAHOM IO HAMPaBICHHUIO
09.03.03 "Ipuknaanas nHpopmaTrka" u npoduitro noarotosky "[IpukinagHas vHPOpMaTHKa B SKOHOMHUKE".
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1. CooTBeTcTBHE KOMIIETEHIIMIi ILIAHUPYEMBIM pe3yJIbTaTaM 00yueHHUsl 10 TUCHUIINHE (MOIYJII0)

Kon u HaummeHoBaHue | MHAMKATOPBI AOCTHKEHMs] KoMmeTeHuuii | OneHo4YHbIe cpeacTBa TeKylIero
KOMIIeTeHIINU A5l AAHHOM AMCIMILIHHBI KOHTPOJIS M POMEKYTOUYHOIi aTTecTalluu
OIIK-1 3HaTh CIOCOOBI npuMeHeHus1 | Tekyuiuid KOHTPOJIb:
CrocobeH  TPUMEHSATH | €CTECTBEHHOHAYYHBIX  3HaHWHA, MeTonoB | JlabopaTopHbIe pabOTHI IO TeMaM
€CTECTBCHHOHAYYHbIE M | MAaTEMaTHYECKOTO aHalW3a M 4YHCICHHBIX | Tema l. BBeneHne B 4uCIE€HHBIC METOIBI.
oOmIenHXKeHepHBIC MeTOZI0B B Oynmymed mnpodeccuonansHoi | Tema 2. Pemenwe ypaBHEHHHA C OJHOM
3HaHMS, METOJBI | AESATEIBHOCTH. HEU3BECTHOIL.
MaTeMaTH4eCcKOro Tema 3. Pemenue cucrteM JMHEHHBIX
aHaiM3a u | YMeTh  TpPUMEHSTH ECTECTBEHHOHAYYHBIE | ypaBHEHHH.
MOJIEITMPOBAHHS, 3HaHMS, METO/BI MareMaTuueckoro aHanusza | Tema 4. IHTepnionmpoBaHue.
TEOPETHYECKOTO W | ¥ 4uCIeHHble MeToael B Oynymeit | Tema 5. Boluncnenune — ompeaeneHHBIX
9KCIEPUMEHTAIBHOTO podeCCHOHANBHOMN e TEIbHOCTH. HHTErpajoB.
HCCIIEIOBAHUSA B Tema 6. Pemenne muddepeHmaIbHBIX
po¢eCCHOHATBHOM Braners CTIIOCOOHOCTBIO MIPUMEHSATh | YpaBHCHHU.
JEATETbHOCTH €CTECTBEHHOHAy4YHbIC  3HaHMSA, MeTonael | Tema 7. OOpaboTKa 3KCIIEPUMEHTAIBHBIX
MaTeMaTHYECKOTO aHalM3a W YHCICHHBIX | JAaHHBIX.
METOI0B B Oynymel mnpodeccHoHaTbHON
JIeSTEIILHOCTH. IIpome:xxyTouHas aTTecCTALUS:
Oxzamen
OIIK-7 3HaTh TEXHOJIOTUH pa3paboTKu anroputMoB | Tekylmii KOHTPOJIb:
Criocobex u IIporpamm, npurofHelx A | JlaGopatopHsle paboTHI IO TEMaM
paspabaTbIBaTh MPaKkTHYeCKOro mpuMeHeHuss B Oyaymein | Tema 1. BBeneHue B 4ncieHHbIE METOIBI.
aJTOPUTMBI u | npodecCUOHATIBHON NIESTEIbHOCTH. Tema 2. PemeHune ypaBHeHMH ¢ OJHOH
NPOTPaMMBI, TIPUTOJHbIC HEHU3BECTHOM.
UL MPaKTHYECKOro | YMeTh pas3pabaTbiBaTh 10X pyKoBoACTBOM | Tema 3. Pemenume cucteM JHHEHHBIX
MPUMEHCHHUS HACTaBHWKA aJTrOPUTMBI W MNPOTPaMMBbI, | YPaBHEHHH.
TIPUTOHBIE IS IpaKkTHIecKoro npumeneHns | Tema 4. MHTepnionmpoBaHue.
B Oymyreit npodeccronanpHoil | Tema 5. Brrumcnenne — ompeneneHHBIX
JeATETBHOCTH. HHTETPaJIoB.
Tema 6. Pemenne muddepeHMaIbHBIX
Braners criocoGHOCTBIO pa3pabaThIBaTh MOJ | YPaBHEHUI.
PYKOBOJICTBOM HacTaBHMKa anroputMmbl M | Tema 7. OOpa0OoTka 3SKCIEPHUMEHTAJIBHBIX
MPOTPaMMBI, IPUTOHBIE YISl IPAKTHYECKOTO | JaHHBIX.
NpUMeHeHus B Oyayiieii npoeccHoHaIbHOM
JIESITETIBHOCTH. IIpomexxyTounas aTTecTanus:
Ox3zamen

2. KpuTepuu oueHnBaHusi ¢(pOPMHUPOBAHHOCTH KOMIIeTeH M

Kommner 3aureHo He 3auteno
eHIus Brbicokuii ypoBeHb CpenHuii ypoBeHb Hu3skuii ypoBenb Hwuxe moporosoro
(OTJIMYHO) (xopouo) (YAOBJ1€TBOPUTEIBHO) YPOBHS
(Heya0BJI€TBOpUTE
JIBHO)
OIIK-1 | 3Haer cnocoObI 3HaeT OCHOBHBIE CIIOCOOBI 3HaeT oTaensHble crocoObl | He 3HaeT criocoOsl
MPUMEHEHUS MPUMEHECHUS MPUMEHEHUS MIPUMEHEHUS
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYUYHBIX €CTEeCTBEHHOHAYYHBIX €CTEeCTBEHHOHAYYHBI
3HAaHUH, METOJIOB 3HAaHUH, METOJIOB 3HAaHUI, METOJIOB X 3HAHUM, METOI0B
MaTeMaTHYeCKOr0 aHajlk3a | MaTeMaTUYEeCKOTO aHaJIu3a U | MaTeMaTHYEeCKOro aHajiu3a | MaTeMaTHUYeCKOro
Y YUCJICHHBIX METOJIOB B YUCJICHHBIX METOJOB B W YUCJICHHBIX METOIOB B aHajau3a u
Oymymei Oymymei Oymymei YUCJICHHBIX
npoQeCcCUOHANTBHOM npogeCcCHOHATBHOM mpo¢heCCHOHATBHOM METOJIOB B Oymyteit
JIeATEeIIbHOCTH JIeSITEIbHOCTH, JOTyCKast JIeSITeNIbHOCTH, JOIyCKast poheCCHOHATBHOMN
HE3HAYUTENIbHbIC OIIMOKKA B | THUIMYHBIE OIIMOKH B JIeATeIbHOCTH
PACCYXKACHUSIX U BBIBOJAX paccy>kKIeHMsIX U BbIBOJAX

YMeeT npuMeHsITh YMeeT npuMeHsITh YMeer npuMeHsITh He ymeer
€CTECTBEHHOHAYYHBIE €CTECTBEHHOHAYUYHBIE €CTECTBEHHOHAYUYHBIE MIPUMEHSTH
3HaHUS, METOJIbI 3HaHUS, METOJIbI 3HaHUS, METOJIbI €CTECTBEHHOHAYYHBI
MaTeMaTHYeCKOro aHajik3a | MaTeMaTUYEeCKOTO aHaJdu3a U | MaTeMaTHYECKOTO aHajau3a | € 3HaHHS, METOJIbI
Y YUCJICHHBIC METO/IbI B YUCJICHHBIE METO/IbI B W YUCJICHHBIC METO/IbI B MaTeMaTHUYECKOro




Oymyren Oymyren Oymyrien aHanu3a u
npodeccnoHaTLHOMI npodeccrnoHaTEHOM npodeccrnoHaTEHOM YUCJICHHBIE METOIbI
JIeSITETTFHOCTH JIESITETIBHOCTH, JTOITyCKast JIESITETTBHOCTH, JTOITyCKast B Oymymeit
HE3HAYUTEIHHBIC OIIMOKN B | THIUYHBIC OITHOKH B po¢eCCHOHATBHOMN
paccyKICHUSAX U BBIBOJIAX pacCyXICHUSAX W BBIBOAAX | NESATEIHHOCTH
Bianeer ciocoOHOCTEIO Biageer crtocoOHOCTEBIO Bianeer criocoOHOCTEIO He Bnageer
MIPUMEHSTH TIPUMEHSTH TIPUMEHSTH CIIOCOOHOCTBIO
€CTECTBCHHOHAYYHBIC €CTECTBEHHOHAYyYHbIE €CTECTBEHHOHAYYHBIC PUMEHSTh
3HAHMS, METO/IBI 3HAHMUS, METOJIBI 3HAHMS1, METO/IBI €CTECTBEHHOHAYYHbI
MaTeMaTHYeCcKOro aHallk3a | MaTeMaTHYeCKOro aHajlu3a U | MaTeMaTHYeCKOrO aHalu3a | € 3HAHMs, METO/bI
U YHMCJICHHBIX METOJIOB B YHCJICHHBIX METO/IOB B U YUCJICHHBIX METOJIOB B MaTeMaTHYeCcKOTO
Oynyiei Oymyrie Oymyei aHanmu3a u
npodeccHoHaIBLHOM npodeccroHaNbHOI podecCHOHANBHOMN YHCIIEHHBIX
JeSITeTbHOCTH JIESITeTIBHOCTH, JTOITyCKast JEeSITeIBbHOCTH, TOITyCKAast METOJIOB B Oymymeit
HE3HAYNTEIHHBIC OIIMOKN B | THITMYHBIC OIMHOKA B po¢eCCHOHATBHOMH
BEIOOpE paIMOHABHBIX pacCcyXICHUAX U BBIBOAAX | NESATEIHHOCTH
METOZOB
OIIK-7 | 3HaeT TEXHOJIOTHHA 3HaeT OCHOBHBIE 3HaeT OTIEeNbHEIE He 3naet
pa3paboTKH aNTOPUTMOB U | TEXHOJIOTHUH pa3padOTKA TEXHOJIOTHH Pa3paboTKH TEXHOJIOTHH
MIPOTPaMM, IPUTOTHBIX ANTOPUTMOB U TIPOTPaMM, AITOPUTMOB U TIPOTpaMM, | pa3pabOTKH
JUTA TIPAKTUYCCKOTO MPUTrOAHBIX IJId MPpUTrOAHBIX JJId AJITOPUTMOB U
NPUMEHEHHUs B OyayIei MIPAKTUYECKOr0 IPUMEHEHUS | MPAKTUYECKOIO IpOrpamM,
npodeccHoHANBHON B Oynmymeit NpUMEHEHUs B Oyaymien NPUTOJHBIX IS
JeATEILHOCTH npodeccroHaNbHOI npodeccuoHabHOM HPaKTHYECKOTO
JACATCIBHOCTH, JOITyCKas ACATCIIbHOCTU, OOITyCKasd MPpUMCHCHUS B
HE3HAYUTEIHHBIC OIIMOKN B | THITMYHBIC OMIHOKA B Oymymeit
paccyXICHUSAX U BBIBOJAX paccyXIeHHIX W BRIBOAAaX | MpodeccHoHambsHON
JeSITeTPHOCTH
VYmeer pa3pabateiBaTh O | YMeeT pa3padaTbiBaTh MO Ywmeer paspabateiBath mox | He ymeer
PYKOBOJICTBOM PYKOBOJICTBOM HAaCTaBHHKA | PYKOBOICTBOM pa3pabaThIBaTh IO
HACTaBHUKA AITOPUTMBEI M | aJTOPUTMBI U TPOTPaMMBI, | HACTAaBHUKA aJlTOPUTMBI K | PYKOBOICTBOM
MPOTPaMMBI, TPUTOIHBIC | MPUTOTHBIC IS MIPOTPaMMBEI, IPUTOAHEIC HACTaBHUKA
JJIsL MIPaKTUYECKOIo MPAKTUYCCKOI'0 MMPUMCHCHUA JUTA TIPaAKTUYECKOIo AJITOPUTMBI U
npUMeHeHns B Oynymied | B Oymaymien NpUMEHEHUs B Oyaynien MIPOTrpaMMBI,
npodeccnoHamTbHOMI npoQeCcCHOHANBHOM npoQeCcCHOHATBHOM TIPUTOJTHBIE TSI
ACATCIBbHOCTHU JACATCIIBHOCTU, OOITyCKasd JACATCIIbHOCTH, OOITyCKasd MPaKTUICCKOTro
HE3HAYNTEILHBIE OIINOKH B THUIINYHBIC OIHI/I6KI/I B NPpUMCHCHU B
BBIOOpE pariMOHAIBHBIX paccyXIeHHMIX U BBIBOAAX | Oymymiei
METOJIOB po¢heCCHOHATBHOMN
JIeSITETPHOCTH
BnazmeeT criocoOHOCTEIO BrageeT crmocoOHOCTEIO Brnanmeet criocoOHOCTBIO He Bmageer
pa3pabaTeIBaTh MOJ pa3pabatbIBaTh O pa3pabaTbIBaTh O] CIOCOOHOCTBIO
PYKOBOJICTBOM PYKOBOJICTBOM HACTaBHHKA | PYKOBOJCTBOM pa3pabaThIBaTh MO
HACTAaBHUKA allTOPUTMBI M | allTOPUTMBI H TIPOTPAMMBEI, | HACTABHHKA AITOPUTMBI U | PYKOBOJICTBOM
porpaMmebl, MPUTOJIHBIC MMPUTOJAHBIC JIsA MporpaMMBebl, ITPUT'OJTHBIC HaCTaBHUKaA
JUTA TIPaKTUYECKOT O MPaKTUYECKOI'0 MPUMCHCHU JJIA TIPAKTUYECKOT0 AJITOPUTMBI U
IIpUMeHeHHUs B Oymymieit B Oynmymeit IIpUMEHEHHUs B Oyrymieit IIPOrpPaMMBl,
poeCCHOHATBHOMI npodeccnoHanbHOMI npodeccrnoHanbHOM MIPUTOJHBIE 151
ACATCIIBHOCTHU JACATCIBHOCTH, JOITyCKas JACATCIBHOCTH, JOITyCKast MPaKTUICCKOTo
HE3HAUYNTEILHBIE OIINOKH B THUIINYHBIE OIIHOKH B NPpUMCHCHUA B
BBIOOpPE pallMOHAIBHBIX pacCcyXICHUSX U BBIBOJAX | Oymymien
METOJIOB npodecCHOHANBEHON
JIeITeIbHOCTH

3. Pacnipenesienne oneHOK 3a (pOPMbI TEKYLIEro KOHTPOJISI U IPOMEKYTOYHYI0 aTTeCTALNI0

6 cemectp:

Texylmuii KOHTPOJIb!

JlaGopatopHbie paboThI

Tema 1. BBenenue B YHCIIEHHBIE METOIBL.
Tewma 2. Pemienne ypaBHeHHH C OTHOW HEM3BECTHOM.
Tewma 3. Pemenne cucteM JIMHEHHBIX ypaBHEHUI.




Tema 4. aTepnonupoBaHue.

Tema 5. Boruncienue onpeeseHHbIX HHTErPaJioB.
Tema 6. Pemenne auddepeHnnanbHpIX YpaBHEHHH.
Tema 7. O6paboTKa SKCIIEpUMEHTAIBHBIX TaHHBIX.

Brmonnenne KaXa0ro OILCHOYHOrO Cpe€AcTBa OLCHUBACTCA II0 IIKaJ€: OTINYHO, XOpOIIo, YIOBJICTBOPUTEIBHO,
HCYAOBJICTBOPUTCIILHO.

06111351 OIICHKa 3a TeKyHII/II7I KOHTPOJIb NPEACTABIACT coboif Cpe€aHEC 3HAUCHUC MCKAY MOJTYYCHHBIMU OLICHKAMU 3a BCC
OIICHOYHBIC CPCACTBA.

IIpome:xyTounas aTTecTanmus - SK3aMeH.

[MpomexxyTrouHasi aTTecTanus IPOBOAMUTCS IIOCIE 3aBEPUICHUs W3YYSHMS AWCLMIUIMHBI WM €€ 4YacTh B (opMe,
ompenensieMoil yu4eOHBIM IDTAHOM 00pa30BATENBHOW IMPOTPaMMBI C ILENBI0 OIEHHTh paboTy OOydaromerocs, CTEIEeHb
YCBOCHUS TEOPETHUECKHUX 3HAHNUH, YPOBEHb C(OPMUPOBAHHOCTH KOMITETCHITHH.

[IpemoaBaTens, MPHHAMAIOIININ YK3aMEeH 00ecIieunBaeT CIyIaiiHOe paclpe/ielieHIe BAPHAHTOB 3aUeTHBIX 3aJaHuN MEXIY
0o0yJaloImuMucs C TOMOLIbI0 OWJICTOB W/WIM C IIPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHH; BIIpaBe 3aaaBaTh
o0ydarommeMycs JOMOJTHUTEIbHBIE BOIPOCH! U AaBaTh JOTIOJHUTEIBHBIEC 3aJaHUSI IOMIMO TEX, KOTOpPBIC YKa3aHbl B OHIIETE.
OK3aMeH NpOBOIUTCS MO OmieraMm. B kaxaom Owmiere 1Ba ONCHOYHBIX CPEICTBA: YCTHBIM WJIM NHUCBMEHHBIH OTBET Ha
BOIPOC U NMPAKTUYECKOE 3a/JaHUE.

BrinonHeHHe KaXXAOTO 3aJaHUs 3a MNPOMEXKYTOUHYIO aTTeCTAllMI0 OICHMBAETCS 10 IIKaje: OTIMYHO, XOPOIIO,
YIIOBJIETBOPUTENBHO, HEYJJOBJIETBOPUTEINHHO.
OO1as o1eHKa 3a MPOMEKYTOUHYIO aTTECTALMIO IPEICTABIIET COOOM Cpe/iHee 3HAaUCHHE MEX/Ty NOJTYUYCHHBIMHU OLICHKAMH
3a BCE OI[CHOYHBIC CPEACTBA IIPOMEKYTOUHOH aTTECTAIIIH.
B cnydae HEBO3MOXHOCTH YCTAHOBJIICHHS CPEIHETO 3HAYCHUS OICHKHA 3a IMPOMEXKYTOYHYIO aTTECTAalHio (HAIpUMep,
«XOPOIIIO» HIIH «OTIUYHOY), HTOTOBAsl OICHKA BBICTABIICTCS 3K3aMEHATOPOM, UCXOIS W3 NPHHINIA CIIPABEIIHBOCTH U
OECIPUCTPACTHOCTH HAa OCHOBAHHWW OOIIETO BIICYATICHUS O KauyecTBE W TOOPOCOBECTHOCTH OCBOCHHS OOYYAFOIIUMCS
JUCIUTUTAHBI (MOIYJIIS).

CooTBeTcTBHE OANIIOB U OIICHOK:
Jns sx3amena:
OTnuyHO
Xopouio
Y 10BIIETBOPUTEIBHO
HeynosnerBopuresbHo

4. OueHo4YHbIE CPEICTBA, MOPSIAOK HX MPHMEHEHNsI H KPUTEPHH OLleHUBAHUS
4.1. OueHoYHbIE CPeICTBA TEKYIIEr0 KOHTPOJIS

4.1.1. JIaGopaTopHblie padoThI

Tema 1. BBenenue B YUCIIEHHBIE METOEL.

Tema 2. Perienue ypaBHEHUI ¢ OHON HEM3BECTHOM.

Tema 3. Perienue cucreM JMHENHBIX YpaBHEHUH.

Tewma 4. HTepnionupoBaHue.

Tema 5. BeruncieHue onpeesIeHHbIX HHTETPAIIOB.

Tema 6. Pemenne nuddepeHnanbHbpIX ypaBHEHUH.

Tema 7. O6paboTka FIKCIIEpUMEHTAIBHBIX TaHHBIX.

4.1.1.1. Ilopsaaok npoBeaeHuUsl.

JlabopaTopHbIe pabOTHI IPOBOJATCS B YaChl Ay JUTOPHOM PaOOTHL
[epen BeIMOTHEHUEM KaXKIOH pabOTHI CTyIEHTHI-0aKkataBphl JODKHBI IPopaboTaTh COOTBETCTBYIOIINN MaTepHa,
HCTIONB3Ys KOHCIIEKTHI TEOPETUUCCKUX 3aHATHH, IEPUOIMUYCCKUE U3aHHS, YIeOHO-METOAMUYCCKUE TOCOOUS 1 YUCOHUKH.
[To oxoOHYaHWU 3aHIATHH CTYIECHTHI O(OPMILIIOT OTYET IO KXKIOH padboTe, coOoaas cieayonryo Gopmy:
e HawmmeHoBaHUE TEMBI;
ens paboThr,
3amaHue u cofiepKaHue BBITIOJIHEHHOW paboThI,
IInceMeHHBIE OTBETHI HA KOHTPOJIbHBIC BOITPOCHI.
BrIBOIBI TIO TIpOIETaHHON padoTe.
Cnucox UCOIb30BaHHBIX HCTOYHHUKOB.

4.1.1.2 Kpurepun oneHMBAHUS

OueHKa «OTIUYHO)» CTABUTCS, €CJIH 00yUyalomuiics:



IIpaBunbHO BBITIONHUI Bce 3agaHusA. [IpoleMOHCTpUpOBaNl BBICOKMU YpPOBEHb BIaJieHHUs MarepuaioM. [IposiBieHsb
MIPEBOCXOIHBIE CTIOCOOHOCTH NPUMEHSTh 3HAHUS W YMEHUS K BBITIOJTHEHUIO KOHKPETHBIX 3a/IaHUI.

OneHKa «XOPOII0» CTABUTCSA, €CJIM 00y4YaroIIuiicsi:

[IpaBWIBHO BBITOJHUI OOJBINYI0 YacTh 3amaHuil. I[IpUCYTCTBYIOT HE3HAYUTENbHBIC OIMMOKU. I[IpoJeMOHCTpHUPOBaH
XOpOIIMH YpOBEHb BIAACHUS MarepuaioM. I[IposSBICHBI cpemHHE CIIOCOOHOCTH MPHUMEHSTH 3HAHUS W YMEHHSA K
BEITTOTHEHUIO KOHKPETHBIX 3a/IaHHH.

OueHka «y10BJIETBOPUTEIbHO» CTABUTCS, €CJIH 00yYalomuiics:

3amaHusi  BBINOJMHII Oojee 4YeM HamojoBuHY. [IpucyTcTBYrOT cephE3Hble omuOku. [IpojgeMOHCTpHpPOBaH
YIIOBJICTBOPUTEIIBHBIA YPOBCHD BIAJICHHUS MaTepranioM. [IpOsiBIICHBI HU3KKE CITIOCOOHOCTH MPUMEHATh 3HAHUS M YMCHUS K
BBITIOJTHEHUIO KOHKPETHBIX 3a/IaHuM.

OueHkKa «HEY10BJIE€TBOPUTEIbHO» CTABUTCS, €CJIM 00yYarouuiics:

3ajaHus BBIIOJHWI MEHee YeM HamoJoBUHY. [IpoJIeMOHCTpUPOBAH HEYAOBIETBOPUTENbHBIM YPOBEHb BIIAJICHUS
MaTepuasoM. [IposBIeHBI HEIOCTATOYHBIE CIOCOOHOCTH TNPHMEHATh 3HAHHWS W YMEHHS K BBHITIONHEHHIO KOHKPETHBIX
3aaHAN.

4.1.1.3. Conep:xaHne OLIEHOYHOT0 CPeACTBA

Temsr 1-7
JlaGopaTopnas padora 1
JleMeHTapHas Teopus NOrpemHocTed
1 3amanue 2 3ajjaHue 3 3agaHue
Onpenenurs, kakoe | OKpyriMTh COMHUTENbHBIe LUQps | Haiitn MpCCIbHEIC
PaBEHCTBO TOYHEE. YHCIla, OCTABUB BEPHBIC 3HAKH: a) B | aOCOJIOTHBIE H
BAPUAHT Y3KOM CMbICJIe: 0) B IIMPOKOM | OTHOCHUTEIbHBIE
cMbiciie. OnpefenuTs aOCOJMIOTHYIO | MOTPEIIHOCTH YHCEN, CCIIH
TMOTPCIIHOCTDL pe3yJibTaTa. OHU UMCIOT TOJIBKO BEPHBIC
IUQPEL: a) B y3KOM CMEICTIC;
0) B IUPOKOM CMBICIIE.
Nel. [44 - 6.63 —) 022,553&0,016); 6) 2,8546; & = | a)0,2387;6) 42,884.
19/41=0,463. 0.3%.
Ne 2. 7115 = 0,467 wm ~/30 =5.48. ?3:0107(55254; 5 = 0,3%. 6) 6,4257 | a)3.751;6) 0,537.
Ne 3. 105 = 324 wm 417 — 203040,?2)4; 8 = 0,1%; 6) 0,5748 | a) 11,445;6) 2,043.
0,235. ’ '
Ne 4. 15/7 = 2,04 w10 = 3,16. 8)420/.3485 (£0,0042); 6) 0.34484; & = | a) 2.3445; 6) 0,745.
,470.
Ne 5. 6/7 = 0857 wm A8 = 8)53/,435 (£0,0028); 6) 10.8441; & = | a) 8,345; 6) 0,288.
2.19. 70
Ne 6. 12/11 = 1,091 wm /6.8 = | @ 8:24163; & = 0.2%; 6) 0,12356 | ) 12,45;6) 3,4453.
561 (£0,00036).
Ne7. 2/21=0,005 w22 = 4.69. 8)120}4543 (£0.0032); 6) 24,5643; § = | a) 0,374; 6) 4,348.
,4170.
Ne§. 23/15=1,53 wm /9.8= |3 23574 & = 0.2%; 6) 83445 | a) 20.43;0) 0.576.
313 (£0.0022).
Ne 9. 6/11=0,545 wm /83 = 9.11. 2020163%63; & = 0,3%; 6) 3,7834 | a) 41,72;6) 0.678.
Ne10. 11719 = 0895 wm /52= | @ 13537 (+0,0026); 6) 7,521; 8 = | a) 5,634;0) 0,0748.
221 0,12%.
Nell. | 5159 = 0723 wm 44 = 200630526I§; 5 = 0,042%; 6) 13,6253 | a) 18,357;6) 2,16.
6,63. ) :
Nel2. 150119 = 263 wm 27 = 8)211.;84 (+0,0063); 6) 0,85637; & = | a) 0,5746; 6) 236,58.
5,19. et
Ne 13. 1317 = 0,764 wm /31 = 8)432,5878 (£0.0013); 6) 15,873; & = | a) 14,862; 6) 8,73.
5,56. e
Neld oy — 0318 wm W13 = 8)12670/,1548 (+0.0016); 6) 0,3945; § = | 0,3648;6) 21,7.
3.60. 070




NelS. | 1711 = 1545 /18 =424 a) 0.8647 (£0.0013); 6) 24,3618; & = | a) 2,4516; 6) 0,863.
T ’ 0.22%.
Nel6. | 5/3-1 667 wm /38 = 6,16, | @ 3:7542; 8 = 0,32%; 6) 0,98351 | a) 62,74; 6) 0,389.
' 7] (40,00042).
Nel7. | 40/13 =377 wm 14 =3.74. | ® 83,736; & = 0,085%; 6) 5,6483 | ) 5,6432; 6) 0,00858.
’ ’ (£0.0017).
Ne18. | 13721 857 wan /7 =264 | ® 28867; 8 = 0,43%; 6) 32,7486 | a) 0,0384; 6) 63,745.
‘ | (£0,0012).
Nel9. 10/12=158 wn 12 =3.46. | & 488445 (+0,00052); 6)0.096835; | a) 12,688; 6) 4.636.
’ " 18=0,32%.
Ne20. |59 111 = 464 wm /35 = | @ 384258 (£0,0014); 6) 0,66385; § | a) 6,743;6) 0,543.
' =0,34%
5,91.
Ne2l. | 1g/7 =257 wm 22 =469, | @ 039642 (+0.00022); 6) 46,453; 3 | a) 15,644;0) 6,125.
’ " 1 =0,15%.
Ne22. 1 19/9 =211 wm 17 = 412, | @ 5:8425; 8 = 0,23%. 6) 0,66385 | a) 0,3825; 6) 24.6.
: 7 (£0,00042).
Ne23. | 16/7=2 28w V11 =B.B2. | @ 24.3872; 8 = 0,34%; 6) 0,75244 | a) 16,383;6) 5.734.
‘ ’ (£0.00013).
Ne24. | 50/13=1 54 wan /63 =7.94. | @ 2,3684 (£0,0017); 6) 45,7832; 3 = | a) 0,573; 6) 3,6761.
' " 10,18%.
Ne25. | 15/7 2171 wm A7 =6.86. | B 72,354 & = 0,24%; 6) 0,38725 | a) 18,275; 6) 0.00644.
' T (20,00112).
Ne26. | 6/7=0857 wm 41 =6.40. |  0,36127 (£0,00034); 6) 46,7843; 5 | a) 3,425; 6) 7.,38.
’ 1 =0,32%.
Ne27. | 93i9 =256 um /87 =033, | @ 23.7564; & = 0,44%; 6) 4,57633 | a) 3,75; 0) 6,8343.
’ T | (#0,00042).
Ne28. | 973120872 wm /42 = | @ 15,8372 (£0,0026); 6) 0,088748; & | a) 3,643; 6) 72,385.
6.48. = 0,56%.
Ne29. | 232933 um /58 =761 | @ 3.87683; 8 = 0,33%; 6) 13,5726 | ) 26,3; 6) 4.8556.
’ T | (20,0072).
Ne30. | 14/17 = 0823 wmn /53 = | @ 0,66835 (£0,00115); 6) 23,3748; & | a) 43,813; ) 0,645.
’ = 0,27%.
7,28.
JlaGopatopnas paGoraNe 2. OcHoBbI IporpaMmupoBanus B SciLab
Sanganue 1

BhINOMHAUTE B peXKUME KaJIbKYJIATOPA CIASAYIONINE JeUCTBHs: a) BBO HCXO/HBIX OMEPAH/I0B.
0) BemomauTe Hax onepangamu 1 u 2 oneparuro 1.
B) BhINomHUTh HAJ pe3yabTaToM H ornepangoM 1 omeparuio 2. ) BBINOIHUTE HAH PE3yNHTATOM U
orepaHoM 2 onepanuto 3. 1) BozecTn omepany 1 mMo31eMEHTHO B CTETICHB 3.

3aganme 2

3ajganue 2.1

® [JosTopuTh 3amanue 2.1, HO rpadMKHN (QYHKIMA BEIBECTH B ABYX ITOJIOKHAX Ha OJHOM rpaduke. I'paduku B

Beectu B KOJ€ MporpaMMbl TEKCT B BHJIC KOMMEHTApHA KaK 3arjiaBue rnporpaMmal.

BBectn HUCXOJHBIC JaHHBIC.

3aﬂaTL HU3MCHCHHE apryMEHTa.

Boruncinth 3HaueHus GyHKUuid 1 u 2 1j1st apryMeHTa B 3a/laHHOM HHTepBalle.

BriBectn rpadukn (yHKIMH OJHOBPEMEHHO Ha OJHOM rpaduKe B JIEKapTOBBIX KoopamHaTtax. Jlis

Pa3HBIX Ipa)UKOB UCIIOIH30BATH Pa3HBIA THII JTHHUH.
3amanue 2.2

CTOJIOMKOBOM (hopMaTe.

3ananne 2.3

[MoBTopuTsh 3ananue 2.1, HO rpaduKK QYHKIMH BHIBECTH B YETHIPEX MOJIOKHAX C PA3HBIMH CTHIISIMH JIMHUH

Ha ofiHOM rpaduxe. Mcnonb3oBath ¢pynkumu plot2d, plot2d2, plot2d3, plot2d4.




BapuanTsl 3agaHmi

Ne | ®yHkums 1 OyHKums 2 a b h
1. [ y=sin(x) z= exp(x+3)/5000 - 1 -2pi 2pi | pil20
2. | y=cos(x) z=0.00025e3-x - 0.6 -2pi 2pi | pil20
3. | y=ltg(x)| +0.1 z = (1+x)6 -2pi 2pi | pil20
4. | y=(x2-1)115 z = 1+sin(x) -2pi 2pi | pil20
5. | y=(x3-2)/15 z = 5cos(x) -2pi 2pi | pil20
6. |y=x2-10 z = 0.025exp(-1.2x) -5 5 1
7. | y=3sin(x) z=0.015x3 -5 5 1
8. | y=4sin(x) z=0.05x2 1 10 |1

JlaGopaTopuas pa6ora Ne3. Pemienue ajreopanyecKux ypaBHEeHHI ¢ 0JHOI HeM3BEeCTHOMH

1
3aaiite mommHOM: pl(z) = z° + 72z* + 1923 + 2522 + 162 + 4. Beruncante ero
KOPHH.

2 st nomuaoMa P1(Z) onpeneauTe MaKCHMAITbHYIO CTETICHb, BEIYUCIHTH IPOU3BOIHYIO U

mpeoOpa3oBaThk MOJIUHOM B CTPOKY.

3 HaiiTi KOPHII OIHHOMA 6 — 5x + X° .

4 3anate ABa noianHoMa pl 1 p2 ¢ kopHsAMHE cooTBeTcTBeHHO [1 -3 07 8 -9], [-10 -1.3 -7.5 0 0.9]
HafiTn n1x cymMy, pa3HOCTE, YaCTHOE I IIPOII3BEICHIIE.

g i 2 = i

5 | 5. Cosgare mommHoM 6 + I5x + 2x°+x* | BEIUNCINTE ero 3HaueHNs B AmamasoHe [-3<x<5].

[TocTpouts rpaduk 3aBUCIIMOCTII P(X).
& 3 5

6 Co371aTh MOTHHOM Buma: - 120 + 274x - 225x° + 85x° - 15x* + x°. BEUICINTD 3HAYeHIs
sToro mommHoMa B S Toukax (0, -4, 5, 7.5, 10).

7 3agate nommeEoM Buaa p = 10 — 15x + 3x5 + 2x7. Haiit ero KopHI.

Z: 0 c. 4 57

8 Co3gare moamHoM : - 1.2 + 2.7x + 22.5x° — 8.5x" - 7x". BRUNCTINTE 3HAYEHIS >TOTO
rmoanHoMa B 3 Toukax (0, -4, 7.5).

9 3anmare ABa mommHoMa pl 1 p2 ¢ xkopHaMu cootBeTcTBeHHO [1 -3 0 7], [-10 -1 -7 0.9] Haiitu
UX CYMMY, Pa3HOCTb, YaCTHO€ I IPOM3BeAcHIE. BBRIUIICINTE 3HAUEHIS TOTO IPOI3BEICHUA
noamHoMOoB B 3 Toukax (0, -4, 7.5).

: x =
10 3a/1aH MOIITHOM P = ST, Brrunicmuts ero 3Hadenne npn X=1. HaiiTin mpon3BoaHyo.




JlaGopaTopHas paGoTa Ne4. Penienue TpaHCIeHIEHTHBIX YPABHEHH ¢ 0/THOW HeH3BeCTHOM

OtaenuTh TpadUIecKy U HAUTH KOPHU YpaBHEHUS, UCTIONIB3Ys (hyHKIHIO fsolve()
1| logy(x+2)*(x-1)-1=0
2 | 3x+cos(x)+1=0
3 | x*(x+1)-1=0
4| x2-In(1+x)-3=0
5| x*2*-1=0
6 | cos(2x)-2sin(x)+x=0
71 (2-xX)*exp(x)-0.5=0
8 | 5x-8In(x)-8=0
9 | V(1-x)-tg(x)=0
10 | 2arctg(x)-1/(2x~3)=0

JlaGopaTopnas paGora Ne5. Pemenue cucreM ypaBHeHUi

1. PewnTb cMcTeMY NMHEWHBIX YpaBHEHWA, ucnonb3ya dyHkumio linsolve():

3) [“(}"t +2x5 +3x3 =4

a1 =5x5 +3x3 =1

1

[=4x) = 2x%; +9x3 =3
4) :6.\'1 —2.\‘3 -X3 = -3

{3x) —9x5 +2x3 =4

1% —2xp +5x5 =4

2. PewuTb cucTemy NMHEHRHBIX YpaBHEHWA, MCNONb3YA 06PaTHYIO MaTpULLy:

2} [=8x, +3x, + 4y, =1
120, = 6x, 4+ 3x, =1

[=3x%,=2x,+0x, =-1

3) [4x,-3x,+2¢,=9
J

12x, +5x, =3x, =4
|5x, +6x, - 2x, =18
3. PewnTb cMCTEMY HENMHEMHbIX ypaBHeHW, ncnonb3ya GpyHkumio fsolve(). HauanbHble
3HAYEHWA KOPHEWN N0KaNn30BaTb rpadMueckn:
1) sin(x; + x3)—1.3x -1=0
i +02x3-1=0
2) {lﬂll(‘\‘l.\‘l +02)—x =0

0.6x7 +2x3 -1=0

.\']3 + \: -1=0

3) J[cin(.q +X)-1.6x -1=0



JladopaTopHasi pa6oTa Ne6. MeToabl HHTEPHOJISIHU

1. 3anana Gyukuus f cornacuo tabnuie. JInHEHHO HHTEPIOAMPOBATh QYHKIHMIO f 1 HOCTpOUTH €€ rpaduk Ha HHTEpPBAIIE S C
maroM 0,01, HaliTh €€ 3HaYE€HHUE B TOYKE X *:

a) X1 X2 X3 1 V2 V3
-4 -3 -1 -2 0 -1
s=[-6; 0], x*= -2
6) X X2 X3 V1 2 V3
-3 -1 0 1 -1 2
s=[-5; 1], x*=-2
8) x X X3 Xy A5 V2 V3 Vy
-1 0 I 2 1 1 -1 7
s=[-2; 3], x*=0.5

2. Tloctpoiite cruaitH, KOTophiid mpoxoaut uepe3 Touku (-x, 0), (-n/2, -1), (0, 0), (n/2, 1) u (x, 0), Ha unTepBae (-7, ) C
mraroM 7/20. YIuTHIBas, YTO HaYaIbHBIC TaHHBIC 3a1af0Tcs QyHKIHeH
Y=Sinx, onpenennuTe CyMMy KBapaToOB OTKIOHEHHI 1i1s Touek —m/4; -1i/6; -n/3; /6; m/4. TlocTpoiite
rpaduky crutaiina, QyHKINY U YKa3aHHBIX ST TOYEK.

3. B tabiuie npuBeeHbI JaHHbIE 0 TeMIieparype B npuropoae Jloc-Anmkeneca 3a 12 gacos (B °F).

Bpewms | Temnepatypa | Bpems | Temnepatypa
1 58 7 57
2 58 8 58
3 58 9 60
4 58 10 64
5 57 11 67
6 57 12 68

IepeBeaute nanubie B rpagaycsl Llenscust. Onpenenure K03GOUIUMCHTHI CIUIaiiHa, KOTOPBIA OMUCHIBACT ITH JAHHBIC.
[ocrpoiiTe crutaitH 1 UCXOHBIE TaHHBIC HA OTHOM rpaduke.

4. Vcrianckui IpOU3BOINTEND IIUTPYCOBBIX XapaKTEPH3YeTCsl CIEAYIOINM 00BEMOM IPOAAK:

TOJ 1965 [ 1970 [1980 [ 1985 [1990 | 1991
oosem npogak ($) | 17769 | 24001 | 25961 | 34336 | 29036 | 33417

Wcnonp3ys cinaity, oneHute 00beM npoaax B 1962, 1977 u 1992 ronax. [loctpoiite crmaitH U HCXOHBIC TaHHBIC HA
OJTHOM TpaduKe.

5. B Tabnuiie npuBeIeHBI IEHBI Ha KYpPHAJ B €BPO.

HOsIOps | nexalOpb | HOAOPL | SHBAPH | SHBAPH | SIHBAPH | HOSOpPH | HOAOPH
1987 1988 1990 1993 1995 1996 1996 2000
4,5 5,0 6,0 6,5 7,0 7,5 8,0 8,0

OreHuTe cToMMOCTh M31aHus B HOosiOpe 2002 rona, ¢ moMomrpio ciutaiiHa. Kak m3MeHuTces onenka aist Hosiopst 2002
roJia, €CIIU CTAaHET U3BECTHO, YTO B HOsIOpe 1991 roma cTomMoCTh U3AaHUs
cocraBmia 6,3 eBpo? [locrpoiite rpaduku crutaiiHa 1 UCXOJHBIX TaHHBIX.



JladopaTopHasi pad6ora Ne7. AnnpokcuManusi
ATNmIpOKCUMHUPOBAThH TAOIUIHO 3aJaHHYIO (QYHKIIHIO TIOJTMHOMOM IIEPBOH CTENICHH

1
X1 X2 X3 N Y2 V3
-4 -3 -1 -2 0 -1
2 ANNpoKCUMUPOBATh TAOIUIHO 33JaHHYIO (PYHKIHIO IIOJIMHOMOM BTOPOH CTENEHN
X1 X2 X3 N W2 V3
-3 -1 0 1 -1 2
3
3amaH Ha0Op SKCHepPHMEHTATbHBIX [JAHHBIX V. 3aBHCAINHX OT X. [I3BecTHo. UTO
JKCIIepHMEeHTaIbHbIe 3HAYEHH ; COIepKaT OMMHOKH. CUHTasd. 4TO pealdbHas 3aBHCHMOCTD (X;);)
uMeeT BHA v = Cjx cos(Chx) + Cs,. HaiiTH napamMeTpel Cj, C», Cs.
x=0 05 1 15 2 255 3 35 4 4.5 5 55 6
y=5.02 6.08 333 -0.93 -0.22 7.83 16.52 15.55 2.67 -11.42 -11.78 5.09 25.25
4
Jms TabmimaHO QyHKITNT
x(05 |1 |15 |2 2.5

yi|10.5]11.6{0.55(0.26]0.15

HOI[O'(SPHTL TOIXOIAIITIIT BIIT annpoxcu:vmpymmeﬁ e& HelmHelTHOIl 3aBICIIMOCTII 113 pAaaIa

a)y=ax’ 6)y=ae”™ B)v=a+bx 1)y=I1/(a+bx)
CpaBHUBaATh MEXTy COO0N CpeTHEKBAIPATHUECKHE TTOTPEITHOCTH.

° Hafitn mapameTpsl creayromeit (GyHKImmM y=x/(4x+B), ecan 3agaHbl e€ 3HaueHns B 10
TOUKaX:
x 3 31 32 3.3 34 35 3.6 37 38§ 39
y 061 06 0592 0.58 0.585 0.583 0.582 0.57 0.572 0.571

JlaGopatopnas pa6ora Ne§. Uuciaennoe quddepeHunpoBaHne 1 HHTETPUPOBaHHe

BbruncanTh KaxIpli U3 yKa3aHHBIX HHTETPAJIOB TPEMs CIIocobamu (¢ TOMOIIBI0 pyHKINI
1 inttrap(), intg(), integrate(). CpaBuuTe pe3yabTaThI.

1 1 3 T .
Jom=dx 2. [[(x* +3x — 8)dx 3. [ xsinxdx




BbluncauTh uHTErpan | 01 (tg (e x) ﬁ + x) dx, ncnonb3ys GyHKIHIO intg().

3 Beraucnuth 3HaYeHHE POU3BOaHOM QyHKIMHK f(X) B ToUKe xo

1. N .
f(x) = sin (cos (;)) xg = >

g 5+ sinx 3
f(x) =tg (Cog (\/}FT)) g = 1 4_3\;

3.
f(x) = sin(x3 — 7x2 + 6x + 8) X0=1_\/§

JladopaTopHasi pa6ora Ne9. IIpudu:kéHHoe pemieHne 00bIKHOBEHHbIX AU epeHuHAIbHBIX YPABHEHUH

Bapmnant 1

1. Pemmre uddepeHHaIbHOe ypaBHEHHE II€PBOTO IOpsaka y' = 3x? pH
nHadaasHOM yeiaosud Y(2) = 0,5 ma unrepsaie 2 < x < 4. [loctpoiite rpadux.
2. Mojaenp XUIOIHAK — JKepPTBa  ONHUCHIBAeTCA  CHCTEMOH  HEeIWHEHMHBIX
g depeHNMaIbHIX YpaBHCHHH:

{x'(t) = Ax(t) — Bx(t)y(t)

y'(t) = Cx(£)y(t) — Dy(t)
Ilycte x(f) u y(1) onpelelsrOT MONY/HANHE KPOIHKOB W JIUC, COOTBETCTBEHHO, B
MoMeHT BpemeHH 7. Koaddumments Monenu 3amatotes: A=1; B=0,01; C=0,0001;
D=0,4. Onpejiesire, KaKoe KOTUIECTRO JKMBOTHEIX OyJIeT B CUCTeMe uepes 5 JIeT, eclId

B 0-if MOMeHT BpeMeHH ObL10 X(0)=2000 KpoaukoB u y(0)=350 nucui.
2

d .
3. Pemmte muddepennuanbHoe ypaBHeHHe d—t32’+ ty = sint ¢ y4eroM HaydaJbHBIX

yerosmit ¥(0) = 1 u y'(0) = 0 ma unrepnane t € [0,2].

Bapwuant 2
1. Haiimure pemenme OJIY y' = —y* +0,2sinx ¢ HAYAILHBIM  yCIOBHEM
y(0) = 0,707 na unreppaie 0 < x < 10. Iloctpoiite rpadux.
2. Mojens XMIIHMK — JKepTBa  OIIMCBLIBACTCS  CHCTEMOH  HEJIMHEHHBIX

auddepeHIMATFHBIX YpaBHEHHH:

{x’(t) = Ax(t) — Bx(t)y(t)

y'(©) = Cx(t)y(t) — Dy(t)
[lycts X(1) W (1) oupene/sIOT MHOIMYJBIIHIO KPOJIUKOB M JIMC, COOTBETCTBEHHO, B
MoMeHT BpeMeHH f. Koapdunuentsr Momenn 3zamarorca: 4A=4, B=0,04; C=0,0004,
D=0,8. Onpenennre, Kakoe KOJIMUECTBO )KHBOTHEIX OY/IeT B cCHCTeMe uepes 5 JIeT, eclu
B 0-if MOMeHT BpeMeHH Ob110 X(0)=6000 Kponukor u y(0)=120 aucui.

a? d
3. Pemure muddepeHnuainrHoe ypaBHEHHE d—t); + 4(1—); +3y=t—1 ¢ yueToMm

HavansHEX yerosmit v(0) = y'(0) = 0, na unreppane t € [0,10].



4.2. OueHoYHbIE CPeICTBA MPOMEKYTOYHON aTTeCTAIINU

[lo noucrumimHEe TPEOYCMOTPEH 3K3aMEH. DK3aMeH NPOXOMWT Mo OmieramM. B kakmom Owmmere OAWH TEOPETHYCCKHA
BOTIPOC W OJIHA 33/1a4a. DK3aMCH MIPOBOIUTCS B YCTHOI, MMCBMEHHOW WM KOMIBIOTEpHOH (opme. OlieHHBaeTCs BIaJcHIE
MaTepHaJiOM, €T0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTh NPUMEHSTH HY)XHBIC 3HAHUS, HABBIKM W yMEHUS TIPH aHAIIN3e
MIPOOJIEMHBIX CUTYallli M PEIICHUN PaKTHUECKUX 3aTaHUH.

4.2.1. YcTHbIi WIM NHCbMEHHBIH 0TBET HA BONPOC
4.2.1.1. Ilopsipox npoBeeHHs.
VYCTHBIM WM MHUCBMEHHBI OTBET Ha BONPOC HampaBlIeH Ha MPOBEPKY 3HAHUI OCHOBHBIX DPAa3/eNoB MO TUCLUILIMHE
«YuCIeHHBIE METOIBDY.
4.2.1.2. Kpurepuu oneHuBaHNS.
OneHKa «OTJIMYHO» CTABUTCSH, €CJIH 00yJaroIuiics:
B oTBeTe KadecTBEHHO pacKphLI cojaepikaHue TeMbl. OTBET XOpOIIO CTPYKTypHUpOoBaH. IIpekpacHO OCBOSH MOHATHIHBIN
ammapat. [IpoeMOHCTpHpOBaH BBICOKHH YPOBEHb NMOHMMaHUS MaTepuana. [IpeBocxomHoe ymeHne (GopMysnInpoBaTh CBOU
MBICJIH, 00CY>KIaTh JUCKYCCHOHHBIC TOIOKCHHS.
OneHKa «XOPOII0» CTABUTCSH, €CJIM 00y4YarOIIuics:
OCHOBHBIE BOIIPOCHI TeMBI packpbll. CTPyKTypa OTBETa B IIETIOM aJ€KBaTHA TeME. XOPOIIO OCBOCH MOHATUIHBIN anmapar.
[TponeMOHCTPUPOBAaH XOPOIIWH ypOBEHb MOHMMaHHs Marepuaia. Xopomiee yMmeHHe (OpPMYJIHPOBAaTH CBOM MBICIH,
00CyXJaTh TUCKYCCHOHHBIE MOJI0KEHHSI.
OneHka «yA0BJIeTBOPUTEIbHO» CTABUTCS, €CJIM 00ydaromuiics:
Temy uactmyHo packpbul. OTBeT cnab0 CTpyKTypupoBaH. I[IOHATHMHHBIN ammapaT OCBOEH YacTU4HO. I[loHMMaHMe
OTJICTIbHBIX MOJIOKEHUH U3 MaTepHuaja 1o TeMe. Y AOBIETBOPUTENBbHOE YMEHHE (POPMYIHPOBATh CBOM MBICIH, 00CYKAaTh
JUCKYCCHOHHBIE MOJIOKEHHS.
OneHKka «HEYI0BJIEeTBOPHUTEIbLHO0» CTABUTCS, €CJIH 00YyJaIoIIuiAcs:
Temy He packpsul. [IoHATHHHBIN ammapaT OCBOEH HEyAOBIETBOpHUTENbHO. [loHMMaHMe MaTepuana (parMeHTapHOE HIIN
orcytcTByeT. Heymenue ¢hopMyIupoBaTh CBOM MBICIIH, 0OCYXIaTh AUCKYCCHOHHBIC TTOJIOKEHHS.
4.2.1.3. OueHo4Hble CpeAcTBAa.
Bonpocs! aJist yCTHOr0 HJIM MHCbMEHHOT0 0TBETa

1. NU3mepenue. [lorpemnocts. Busl 1 HCTOYHUKY MOTPEIIHOCTEH.
. [IpubnuxeHHbIe perieHus ypaBHeHHH 1 ux cucteM. I[loctaHoBKa 3amaun. J[Ba Tana perieHus 3a1auu.
. OTzeneHue KopHeH.
. YTouHEeHHe KOpHel METOAOM Ipo0.
. YTO4YHEeHHe KOpHEei MEeTOIOM X0 (IPONOPIHOHATIBHOTO JICJICHHS).
. YTouHEeHHUE KOpHEH METOJIOM KacaTeldbHbIX (MeTol HploTOHA).
. YTouHeHNe KOpHEH KOMOMHUPOBAaHHBIM METOIOM.
. YTOUHEHHE KOPHEN METOI0M POCTON UTEpALIUH.

9. TouHbIE METO/BI PELIEHHUS CUCTEM JINHEHHBIX YpaBHEHUH.

10. TIpubnmKxeHHBIE METOABI PEIICHHSI CUCTEM YpaBHEHUH.

11. Murepnonmuposanue ¢pyHknuid. [ToctaHoBKa 3324y HHTEPIONNPOBAHUS 1 3a/1a4U TapabOINIecKOro
HMHTEPIOIUPOBAHUSL.

12. Meroz HeonpenelieHHbIX K03 duireHToB. EqMHCTBEHHOCTD pelleH s 3a1a4H.

13. NuTepnionsitimornas popmysia Jlarpamxka.

14. TlepBast uaTepnonsiuonHas Gpopmyia HeroToHa.

15. Bropas untepnonsinnonHas popmysna HeroToHa.

16. TTorpenrHoCTh MapabOIUIECKOTO HHTEPIIOTHUPOBAHHS.

17. UnTepnonupoBanue crulalHaMu

18. TIpubmmxennoe guddepeHnupoBaHme.

19. YucneHnHple METO/IbI BBIYUCIEHUSI HHTETPAJIOB

20. Ksanparypusie popmysr Herotona-Koreca.

21. ®opmynbl NPSIMOYTOIbHUKOB.

22. ®dopmyna Tpaneuuu.

23. O6061meHHas hopMyJia Tpareuu.

24. ®opmyna CummcoHa.

25. O606menHas popmyna CUMIICOHA.

26. OueHka MOTrpenTHOCTH METOIOM JIBOMHOTO IepecyeTa.

27. Meton Monte-Kapio BEIYHCICHNS HHTETPAIOB

28. UncieHnHsle MeTOBI penieHns auddhepeHnansHpIX ypaBHeHHH. JJuddepenimansHoe ypaBHEHHE U €ro
peleHue.

29. Meron Diinepa pemenus quddepeHnnanbHbIX ypaBHEHHUH.

30. Meron Pynre-Kyrra pemenus nuddepeHnuaibHbIX ypaBHEHHH.

31. Pemenue ypaBHEHH ¢ YaCTHBIMU NPOM3BOJHBIMU METOJJOM CETOK.

32. O6paboTKa IKCIIEpUMEHTAIBHBIX JaHHBIX. [locTaHOBKa 3a1aun. J[Ba Tana pemeHus MocTaBIeHHON 3a/1auu.
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33. MeTox cpeaHux.

34. MeToJ HAaNMEHBIITNX KBaJIPaToOB.
4.2.2. Pemienne 3aga4
4.2.2.1. Ilopsiaox npoBeaeHHsI.
[peanararorcst 3aa41 Ha NPOBEPKY YMEHUIT pelIaTh 3aa4y YUCICHHBIX METO/IOB.
4.2.2.2. Kputepuu oueHUBaHUS.
O1eHKA «OTJIMYHOY» CTABHTCSH, €CJIN 00yYAIOLIHMCSI:
3aiaHre BBIMOJIHEHO TIOJIHOCTHIO U MPABIIHHO.
O1eHKAa «XOPOII0» CTABUTCS, €CJIN 00YYAIOIIUMCSI:
3amaHue BBITIOJHEHO TIIOJIHOCTBIO, HO HET JOCTAaTOYHOrO0 OO0OCHOBaHHs. MM mpu BEpHOM pEIICHHH JOIMyNIcHA
BBIUMCITUTENIbHAS OIUOKA WM HEIOYET, HE BIUSIOIIUN HA MPaBUIBHYIO MTOCICIOBATEIBHOCTD PACCYKICHUIA.
O1eHKA «YI0BJIETBOPUTETHbHO0» CTABHTCS, €CJIM 00YYAIOIIUMCSI:
3aaHue BBITOJIHEHO YACTUYHO MM ¢ (DAKTHYECKUMH U BBIYUCIUTEILHBIMH OLINOKAMHU.
OlneHKa «HEeY/I0BJIETBOPUTEIbHO» CTABUTCS, €CJIU 00y4AI0OIUMCS ©
3aaHue HE BBIMOIHEHO MM BBIMOJIHEHO C OOJBIIUM KOJHYECTBOM (haKTUUECKUX M BBIYUCIUTEIBHBIX OLUIHOOK.
4.2.2.3. OueHo4HbIe cpeCTBA.

1. Pemuth ciocoOOM XOp/ M KacaTelIbHBIX ¢ TOUHOCTHIO 10 0,01 cienyromiee ypaBHEHUE

x*+3x-20 =0.
2. Pemuth criocoOOM XOp.I M KacaTelbHBIX ¢ TOYHOCTHIO 710 0,01 crenyroiee ypaBHEHHE
x-2x-5 =0.
3. Hcnonb3yst HHTEPIOIAIHOHHYO Gopmyity Jlarpamka, HATH ypaBHEHHE MapadoIbl IPOXOIAIIei Yepe3 TOUKH (2;

0), (4;3), (6;5), (8; 4), (10; 1).

4. Hawer touku (0; 3), (2; 1), (3; 5), (4; 7). Ucnonb3yss mMHTEpHOMAIHOHHYI0 (popmyny JlarpaHika, cOCTaBHUTh
ypaBHEeHHE GYHKIMH, TPUHUMAIOIICH yKa3aHHbIC 3HAUCHHUS TIPH 33JaHHBIX 3HAYCHUSIX apTyMEHTA.

5. Hcnonb3ys HHTEPIOIIIUOHHYIO GopMmyiy Jlarpamxka, mocTpouTh QYHKIUIO, MIPUHUMAOILYIO 3HAYCHUS 3a/JaHHBIC
TaOJIMIEN.

x | 1] 3476
y | 7|5 | 8 |14

6. /JlaHbI mecsTUYHBIE JOTapH(MBI YUCEI:
lg 2,0 =0,30103, 1g2,1=0,32222, Ig 2,2 = 0,34242,
lg 2,3 =10,36173, Ig 2,4 =0,38021, Ig 2,5=0,39794.

[Tose3ysCh HHTEPIIONAMOHHOM hopmyoit HeroToHa, Haiti 1g 2,03.

2
7. Tlo dopmyse mpsamMoyronbHHKoB Beraucauts | = I\/ X0X , pa36us mHTepBan MHTerpupoBanus Ha 10 uacTeii.

O1eHNTh MOTPENTHOCTD.

1
| = [V1+xdx
8. Ilo ¢popmymne CuMIICOHA BRIYHCIUATH 0 , ¢ TouHocThI0 710 0,001
1
| = Ie’xz dx
0

9. Tlo dbopmyine Tpaneuuii BHIYUACIUTD , ¢ TogHOCTHIO 710 0,01

10. Haiitu, ucnonb3yss meron Oiinepa, 3HaueHus (GYHKIHMU Yy, onpenensemoil nuddepeHInansHpIM ypaBHEHHEM
r_Y—X
y+x _ _
, npu HayainpHOM ycnoBuM y(0) = 1, mpuammas h = 0,1. OrpaHuuuBasCh OTHICKAHHEM MEPBBIX

YeThIpeX 3HAUeHUu y.
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Tpunoorcenue 3
K paboueti npozpamme OUCYUNIUHBL (MOOYIS)
51.0.04.07 Yucnennvie memoout

Ilepeyens HHGOPMALIMOHHBIX TEXHOJIOTHI{, HCIIOJIb3YEeMBbIX /I OCBOCHHUS JUCHUIJIMHBI (MOIYJIf), BKIIOYAs
nepeyeHb MPOrpaMMHOro odecneyeHust 1 HHYOPMALMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenne moarorosku: 09.03.03 - [NpukinanHas nHGOpMaTHKA

HpO(l)I/IJ'II) noarotoBku: Ilpuknannas I/IHd)ODMaTI/IKa B 5KOHOMUKC

Ksamudukamnms BEITyCKHHKA: OakaiaBp
®opma oOydeHus: 3a0uHas
SI3bIk 0OyUeHUs: pyccKuit

T'on Hawana oOydeHus mo obpa3oBaTenpHON mporpamme: 2023

OcBoeHue JUCHUITIINHBI (MO,Z[yJ'IH) npeanojaract HMCIOJb30BaAHUC CIICAYIOUIETO MNPOrpaMMHOI0 obecneueHus u
I/IHq)OpMaHI/IOHHO-CHpaBO‘IHLIX CHCTCM:

Office Professional Plus 2010

Kaspersky Endpoint Security mast Windows

GIMP

Inkscape

Notepad ++

Python

Lazarus

OnexrpoHHas oubnmoteuHas cuctema «ZNANIUM.COM»
SHGKTPOHHB.?I OMOIMOTEYHAs CUCTEMA I/ISILaTeJ'ILCTBa «JlaHB)
SHGKTPOHHaS[ OMOIMOTEYHAs CUCTEMA «KOHCYJ'ILT&HT CTyACHTa»



