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HEOOXOIUMOCTH)
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[Iporpammy ancuuiuiMebl paspabdortan(a)(u) mpoueHt, K.H. (nouent) Ycmano N.T. (Kadenpa mMaTemMaTHku M NpHKIaIHON
nHdopmaTukm).

1. IlepevyeHb IIAHMPYEMBIX Pe3yJbTATOB O0y4eHHS MO TUCHHUIIHHE (MOAYJII0), COOTHECEHHBIX ¢ MJIAHUPYEMBIMH
pe3yiabtatamu ocBoenuss OIIOII BO

OOyyaronuiicst, OCBOUBIINI TUCHUIUIMHY (MOJYJB), JOJDKEH 001a1aTh CIEAYIOIUMH KOMIETCHIUSIMU:

Iugp Pacimiudposka
KOMIIETCHIIUH npuodperaeMoii KOMIeETEHINH

OIIK-1 CriocoOeH TpUMEHSTh ©CTECTBEHHOHAYYHBIE M OOIICHH)KEHEpHBIC 3HAHWS, METOIBl MaTeMaTHUECKOTO
aHaIM3a M MOJICJIMPOBAHUS, TEOPETUYECKOTO M IKCIIEPUMEHTAILHOTO HCCIIEI0OBAHUSI B TPOECCHOHATBHON
e TeTbHOCTH

OIIK-1.1 [3HaTh crrocOOBI MPUMEHEHHS €CTECTBCHHOHAYYHBIX M OOIIeHHKEHEPHBIX 3HAHUH, METOJIOB
MaTeMaTHYECKOTO aHaJIM3a U MOJIETMPOBAHMS, TEOPETHYECKOTO U SKCIIEPUMEHTAILHOTO UCCIICJOBAHHS B
po¢eCCUOHANBHOM JeSITeIPHOCTA

OIIK-1.2 'YMeTh MPUMCHATH €CCTCCTBCHHOHAYYHBIC 1 O6II.[€I/IH)K€H€pHBIe 3HaHHUA, MCTOJABI MAaTEMATUYCCKOT'O aHAInU3a
1 MOJICJIUPOBAHNSA, TCOPETUUCCKOI'O U DKCIIEPUMCHTAJILHOT'O UCCIICIOBAHUA B HpO(I)@CCHOHaHLHOIZ
MCATCIIbHOCTHU

OIIK-1.3  [Bmamerh CIIOCOGHOCTHIO TIPUMEHATH €CTECTBEHHOHAYYHBIE M OOIIECHHKEHEPHBIE 3HAHHS, METOIBI
MaTeMaTHYECKOTO aHaIM3a U MOJICITHPOBAHMS, TEOPETUUECKOTO U IKCIEPUMEHTAIBLHOTO HCCIIEIOBAHNS B
po¢eCCHOHANTBHOM JAeSITeIBHOCTA

OIIK-7 CriocoOeH pa3pabaThIBaTh alrOPUTMBI M IPOTPaMMBI, IPUTOAHBIE TS IPAKTUIECKOTO IPUMEHEHUS

OIIK-7.1  [3HaTh TEXHOJOTHHU Pa3pabOTKU aJTOPUTMOB M IPOTPaMM, IPUTOAHBIX AJIS IPAKTHYECKOTO MPUMEHEHHUS

OIIK-7.2  [YMeTb pa3pabaTbiBaTh aITOPUTMBI U IPOTPaMMBbI, IPUTOJHBIE AJIsI IPAKTHYECKOTO IPUMEHEHUS

BJ'Ia,I[eTB CIIOCOOHOCTBHIO paSpa6aTbIBaTB AJITOPUTMBI U IPOTrpaMMBI, IIPUT'OAHBIC AT IPAKTUICCKOT'O
ITPUMEHCHUA

OIIK-7.3

OO0y4aronuiicsi, OCBOUBIIMN AUCIUIUINHY JTOJKEH:
JloJDKeH 3HATE:

- CHOCO6I)I MMPUMEHCHUA €CTCCTBCHHOHAYYHBIX 3HaHHﬁ, METOAO0B MATEMAaTUYCCKOI'O aHaJIM3a U YUCJICHHBIX MCETO/OB B
OyayIeit mpoQecCHOHaTBHOMN NeATETbHOCTH:

- TEXHOJIOTHH Pa3pabOTKH alTOPUTMOB U TIPOTPaMM, TIPUTOTHBIX JJIsE IPAKTHIECKOTO TPUMEHEHHS B Oy IyIIei
npo¢eCCUOHANBHOM JACSITEIBHOCTH.

JoixeH ymeTs:

- NIPUMEHATh €CTECTBEHHOHAYYHBIC 3HAHHs, METOJbl MaTeMaTHYECKOTO aHajln3a W YWCICHHbIE METOAbI B Oymymiei
npodeccroHaNbHOI NeaTeNbHOCTH,

- pa3pabaTeIBaTh MOJ PYKOBOJCTBOM HACTaBHMKA AJTOPUTMBI U TPOIPAaMMBI, MPUTOAHBIE IS MPAKTHYECKOTO
pUMEHeHUs B Oyrymiei mpodecCHoHaIbHOM eI TeTFHOCTH.

JlomkeH BIaaeTh:

- CIIOCOOHOCTBIO MPUMEHSTh €CTECTBCHHOHAYYHBIC 3HAHUS, METO/IBI MATEMAaTHICCKOTO aHAJIN3a U YHCIICHHBIX METOJIOB
B Oynymielt mpodecCHOHaNbHON ACSITENLHOCTH;

- CIIOCOOHOCTBIO pa3padaThiBaTh MO PYKOBOACTBOM HACTABHHMKA AalTOPUTMBI M MPOTPAMMBI, HPUTOAHBIC IS
MPaKTUIECKOTO MPUMEHEHHS B OyayIiei mpodeccHoHaIbHON A TEIEHOCTH.



2. MecTo qucuumuinnel (MoayJsi) B crpykrype OIIOIT BO

JanHas aucnuiimHa (Moayns) BkmodeHa B pasnen "b1.0.04.07 ducnurmivael (Moxynn)" OCHOBHOW MpodecCHOHATEHON
obpazoBarensHOW mporpamMmbl 09.03.03 "Ilpukmannas wnpopmaruka (IlpumkimamHas wHOpMATHKa B JKOHOMHUKE)" H
OTHOCHTCS K 00513aT€IbHBIM TUCIUTLTHHAM.

OcBanBaetcst Ha 3 Kypce B 5 ceMecTpe.

3. OobeM aucHMMIWMHBI (MOAYJS) B 3aYeTHBIX €IMHHIAX C YKa3aHHEM KOJIHMYEeCTBA 4YacoB, BBbIJAEJEHHBIX Ha
KOHTAKTHYI0 padoTy oO0ydyalommxcsi ¢ npemoaaBaTeiaeM (M0 BHAAM Y4YeOHBIX 3aHATHI) M HAa CAMOCTONITEJbHYIO
padoTy o0y4arommxcs

OO6mast TPyZOEMKOCTh TUCIHIUIMHEI COCTAaBISACT 4 3a4eTHBIX(bIe) enuHnI(bl) Ha 144 gaca(oB).

KonrakTHas pabota - 72 yaca(oB), B TOM 4HCIIe JIeKIMH - 36 daca(oB), mpakTuueckue 3aHsaTus - 0 gaca(oB), 1abopaTopHble
paboTsl - 36 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoTh! - () yaca(oB).

CamocrosTenbHas paboTa - 36 gaca(oB).

KonTtpons (3a4ér / 3x3ameH) - 36 daca(oB).

®dopma MPOMEKYTOUHOTO KOHTPOJIS TUCLUIIIIMHBL: 3K3aMEH B 5 CEMECTpe.

4. Coaep:kaHue JUCUMIVIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOE MO TeMaM (pa3iejiaM) ¢ YKa3aHHeM OTBeJIeHHOI0 Ha
HHUX KOJMYECTBA aKaJeMHYeCKHUX YACOB U BUIOB YUeOHbIX 3aHATHIA

4.1 CTpykTypa 4 TeMaTH4YeCKHi MJIAH KOHTAKTHON M CAMOCTOSAITEILHOI padoThl 0 JUCHUILINHE (MOAYJII0)

Buabl u yacel
KOHTAKTHOH padoThl,
HMX TPYAOEMKOCTh

(B yacax)
Ce CamocTosiT
N Pa3znenn! JMCOMIIMHEI / mec eJbHast
MoayJIst p Texcun Ipakruu |JIaGoparo | padora
" ecKHe pHbIE

3AHATHUA paﬁOTbl

1. |Tema 1. BBeneHue B YMCICHHBIE METO/IBL. 5 4 0 0 4
2. |Tema 2. Pemenne ypaBHEHUI! ¢ OJTHOH HEU3BECTHOM. 5 6 0 8 6
3. [Tema 3. Peuienue cucteM JIMHEHHBIX YPaBHEHUI. 5 4 0 4 4
4. |Tema 4. MHTEpHIONMpPOBAHHE. 5 6 0 8 8
5. [Tema 5. Beluucienue onpeaeseHHbIX HHTErPaJIOB. 5 6 0 8 8
6. [Tema 6. Pemenne muddepeHanbHbIX ypaBHEHUH. 5 6 0 6 4
7. [Tema 7. O6pabOTKa 3KCTIEPUMEHTAIBHBIX JaHHBIX. 5 4 0 2 2

roro: 108 36 0 36 36

4.2 Conep:xkaHue TUCHHUILUINHBI (MOTYJIs1)

Tema 1. BBenenune B uncjIeHHbIE METObI.

OnpeneneHre MOTPENIHOCTH. AOCONIOTHAs MOTPEIIHOCTh. OTHOCHTENBbHAS MOTPEIIHOCTh. MOJAEIHPOBaHUE KAaK METOJ
no3HaHus. HartypHbiid skcnepuMeHnT. Dusmueckoe MoAeTUpoBaHWE. MaTemaThueckoe MoJenupoBaHue. YucieHHoe
MOJICJINPOBAHUE. Nmurtanuonnoe MOJIEIINPOBAHUE. HNudopmanmonHbIe MOJIEIIH. BrruucnaurenbHbIi
JKCIIEPUMEHT. VICTOUHUKH MOTPEITHOCTH.

Tema 2. Perienune ypaBHeHMii ¢ 04HOIi HeM3BECTHOM.

ITocranoBka 3agauu. KopeHb ypaBHeHus. PenieHne ypaBHEHUs. AHQIMTUYECKOE PEIICHUE ypaBHEHUS. PaBHOCHIBHOCTH
ypaBHeHmid. OTneneHue KOpHed. YTouHeHHe KopHed. Meton mpob. Metox Oucekuuu (IIOJIOBHHHOTO JeNeHHs). MeTton
MIPONOPIMOHATBHOTO JAeneHus. Meron xopa. Meron HerotoHa. MeTton kacarenbHeix. KoMOMHHpOBaHHBIN MeToa. Meton
UTEPALINH.



Tema 3. PemieHue cucreM JUHEHHBIX YpaBHEHHUH.

CucreMa TUHEHHBIX ypaBHeHUH. Pemenne cucteMbl ypaBHeHUH. TodHbIe (TIPSMBIC) METOABI PEIICHUST CHCTEMbI JTMHEHHBIX
ypaBHenmii. Meton [Maycca. IlpaBuno Kpamepa. OcoOeHHOCTH KOMITBIOTEPHOW peaM3alliil TOYHBIX METOIOB PEIICHHUS
cucteM ypaBHeHHH. Metox utepammu. CXoquMocTs MeToia urepannu. Metox 3eiiens. Meron penakcanun (0CIa0IIeHs ).
Tema 4. UnTepnoupoBanme.

3ajaga anmpoKcHManuHM. ['€OMEeTpHYecKHH CMBICH —alnpoKcuManud. VIHTeprmoaupoBaHHWe. OKCTParoINpOBaHHME.
[TapabGonuyeckoe uHTEpHONMpOBaHKHe. MeTon HeonpenesleHHbIX KodpduuuentoB. @Dopmyna Jlarpanxa. Ilepsas
uHTepnoisuuonHas  Qopmyna Heiorona. Bropas wuHTepmonmsumonHas —¢opmyna Herlotona.  McnombzoBanue
HMHTEPIOIANNOHHBIX (GOpMyIL.

Tema 5. BorunciieHue onpeeeHHbIX HHTEIPAJIOB.

IlocranoBka 3amaum BeruHcicHHUS uHTerpanoB. @opmyna HeroTona-JleiiOnuia. 'eoMeTpudeckuil CMBICT BBIYHCICHUS
omnpenenéHHBIX wuHTerpaioB. Dopmynsl mnpsmoyromsHUKOB. KBanpatypueie ¢opmynsl Hprotona-Koreca. ®opmyna
tpareruii. @opmyna Cumncona. Kospoumments: Koreca. OOoOmenHble KBampaTypHble (Gopmynsl. MeTtox JBOWHOTO
nepecuera. Merox Monte-Kaprno.

Tema 6. Perienne nudgepeHnuanbHbIX ypaBHEHMIA.

O6pikHOBEeHHOE Au(depeHnnansHoe ypaBHEHHE U ero pemieHne. Pemenne nudgepeHaaIs-Horo ypaBHeH!S Ha HHTEpBae.
3anaya Koum. /IuddepennmansHoe ypaBHeHHE U HHTErpalibHOE ypaBHeHHE. Pemenne 3anaun Koy ¢ nomoisio Gpopmyssl
Teitnopa. ®opmyna Ditnepa. Meron Ditnepa. Pemenue 3anaun Komu u3 unrerpansHoro ypasaenus. Meron Pynre-Kyrra.
Tema 7. O6padoTka IKCIEPUMEHTATbHBIX JAHHBIX.

ITocranoBka 3amaun. OTnuYue OT 3a7a4d HMHTEpHoJupoBaHue. JIuHeWHas M KBagpaTHYHas perpeccur. MeTox CpeaHuXx.
Meron HauMeHbUIIMX KBajpaToB. IIpueMbl TOCTpOeHMs SMOHMpPHYECKUX (GOpMya (reoMeTpuyecKass perpeccus,
mokaszareibHas (QYHKIWA, OpoOHO-THHEHHas (QyHKIus, Jorapupmudeckas (yHKOWs, TAepOoa, OpoOHO-palnOHATbHAS
¢yHKIMA). BelpaBHUBaHNE K HOPMAJIBHOMY paclpeelICHHUIO.

5. Ilepevyenb y4yeOHO-MeTOAUYECKOr0 OOecnedeHHsl AJIsl CAMOCTOSTEeNbHOI padoThl 00y4yarIMXcsl M0 AUCHHUILIMHE
(Mony.110)

CamocrosiTensHas paboTa 00yJaroIUXCsl BRIOIHACTCA 110 3aJJaHAI0 M IIPH METOINYECKOM PYKOBOJACTBE MPEIOAaBaTes, HO
0e3 ero HemocpeicTBeHHOro ydwactus. CamocTosiTesbHasi paboTa MOApa3feiseTcs Ha CaMOCTOSITENIbHYI paboTy Ha
ayJMTOPHBIX 3aHATUSX W Ha BHEAYJUTOPHYIO CaMOCTOSITENbHYIO padory. CamocTosiTenbHas pabora oOydarommxcs
BKJIIOUAET KaK MOJHOCTHIO CAMOCTOSATENbHOE OCBOCHHE OTIENBbHBIX TeM (pa3fefioB) NUCHUIUIMHBI, TaK M MPOPabOTKYy TeM
(pa3zenoB), OCBanBacMBIX BO BpeMsI ayJUTOPHOHW paboThl. Bo BpeMs caMOCTOATENBHOM padOTH 00ydYaromfecss YNTarT 1
KOHCHEKTUPYIOT Y4eOHYI0, HAy4YHYIO0 M CIIPAaBOYHYIO JINTEPATypy, BBHIONHAIOT 3a/aHHA, HANpaBICHHBIC HA 3aKpEIUICHUE
3HAaHUH U 0TPaOOTKY YMEHHUH U HAaBBIKOB, TOTOBSTCA K TEKYIIEMY U IPOMEXKYTOUYHOMY KOHTPOJIIO 110 TUCIUIUIMHE.
Opranuzanusi caMOCTOSATENbHOW paboThl 0Oy4aroUIMXCS pPEerjJaMeHTUPYeTCs HOPMAaTHBHBIMHM JIOKYMEHTaMH, Yy4eOHO-
METOIMYECKOI IMTepaTypol M 3JIEKTPOHHBIMU 00pa30BaTeNbHBIMH PECYPCaMH, BKIIIOYAS:

ITopsimox opraHM3alMy U OCYIIECTBICHHUS 00pa30BaTEeIbHON JESITENHHOCTH IO 00pa30BaTEeIbHBIM MIPOTPaMMaM BBICIIETO
obOpa3oBaHUs - MporpamMmaM OakajlaBpuaTa, NporpaMMaM CIENHMaIWTeTa, MPOTpaMMaM MAarucTpaTypbl (yTBEp)KICH
mpuka3zoM MuHHCcTepcTBa 00pazoBanus U Hayku Poccutiickoit @eneparun ot 5 anpenst 2017 roma Ne301)

ITucemo MunucTepcTBa 00pa3zoBanus Poccuiickoit ®eneparmu Nel4-55-996un/15 ot 27 Hostops 2002 r. "OO6 aKTHBH3ALMA
CaMOCTOSITENILHON pabOThI CTYJICHTOB BBICITUX YUeOHBIX 3aBECHUA"

YcraB (deneparsHOTO TOCYAapCTBEHHOTO aBTOHOMHOTO oOpa3oBatenmbHOro yupekneHus "Kazanckwii ([IpuBomkckwii)
(denepanbHBII yHUBEpCHTET"

[IpaBusia BHYTpEHHEro pacrnopsiiika (efepalbHOro TOCYAapCTBEHHOIO aBTOHOMHOI'O O0pa30BaTENIbHOTO YUPEkIEHHs
BEICIIIETO TIpodeccHoHambHOTO 00pa3oBanus "Kazanckuit (IIpuBomkckuii) penepanbHBI yHHBEPCHTET"

JlokanbHble HOpMaTHBHBIE akThl Kazanckoro (ITpuBosmkckoro) ¢enepalibHOr0 yHUBEpCHTETa

6. ®oH/1 OLIEHOYHBIX CPECTB M0 AUCHHUILINHE (MOIYJIIO)

®DOH/I OIICHOYHBIX CPEJCTB IO JUCIMIUIMHE (MOIYIIIO) BKJIFOYACT OICHOYHBIC MaTEpHalbl, HANIPABICHHBIC HAa NPOBEPKY
OCBOCHHS KOMITETEHITMI, B TOM YHWCJIe 3HAHWN, YMEHHWA W HaBBHIKOB. DOHJ| OIIEHOYHBIX CPEICTB BKJIIOYAET OICHOYHBIC
Cpe/ICTBa TEKYIIET0 KOHTPOJISI U OTICHOYHBIE CPEACTBA MPOMEKYTOTHOH aTTeCTaIlUH.

B (hoHze OlleHOYHBIX CPECTB COAEPIKUTCS Cleayromas nHpopMauus:

- COOTBETCTBUE KOMIIETEHIINH IUIAHUPYEMBIM Pe3ylibTaTaM 00y4eHHs 110 TUCLHUILIHHE (MOAYIIIO);
- KpUTEpUH OLICHUBAHHS CPOPMUPOBAHHOCTH KOMITETEHIINH;

- ME€XaHN3M (OPMHPOBAHUS OLEHKH 110 TUCIUIUINHE (MOJIYJIIO);

- ONMCaHUEe MOPs/IKa IPUMEHEHHS 1 MPOLEAYPHI OLICHUBAHNUS JUISl KaXKAO0TO OLIEHOYHOTO CPEICTBA;



- KPUTEPUH OLECHUBAHUS JIJIS1 KAXKI0TO OLIEHOYHOTO CPE/ACTBA;

- COomep)KaHHE OIICHOYHBIX CpEACTB, BKJIIOYas TpeOOBaHUS, MpEabsBIIEMBble K JCHCTBHAM  OOyJarommxcs,
JIEMOHCTPUPYEMBIM pe3yiIbTaTaM, 3aJaHus Pa3IMIHBIX THIIOB.

®DoHJT OLIEHOUHBIX CPEJICTB MO JUCHUILTMHE HaxoauTcs B [Ipunoskenuu 1 k mporpaMMe JUCHUILTUHBI (MOIYIIIO).

7. [lepeyeHb JUTEPATYPbl, HEOOXOAUMOM AJIsl OCBOEHUS AUCHHUIJIMHBI (MOTYJI51)

OcBoeHHUE AUCIUILIMHEI (MOAYISL) MpeAIoNaraeT M3ydeHne y4eOHOH nmrepaTypsl. JluTepaTypa MOKeT OBITH JOCTYITHA
00ydJaromumMcst B OHOM M3 IBYX BapHaHTOB (JIM0O B 000MX U3 HHX):

- B DJICKTPOHHOM BHJIE - Y€pe3 JJIEKTPOHHbIE OMOIMOTEYHBbIE CUCTEMbl Ha OCHOBaHUM 3akitoueHHBIX KDY noroBopos c
paBoo0IaIaTeNsIMHU;

- B medaTHOM Buzae - B Hayunoit Ombmmortexe EmaOyxckoro mactuTyTa KOY. OOydwarommmecs MmomydaroT y4eOHYIO
IuTepaTypy Ha abOHEMEHTE [0 YHTaTENbCKUM OWIeTaM B COOTBETCTBHM C IpaBWIAMH II0db30BaHMA HaydHoii
OUOIMOTEKOI.

DJeKTPOHHBIE M3/IaHHs JOCTYIHBI AUCTAHIIMOHHO U3 JIF000H TOYKU NP BBEJCHUU O0YUYAIOIIMMCSI CBOETO JIOTWHA U MapOJIs
OT JINYHOTO KaOuHeTa B cucteMe "DJIeKTpoHHBIH yHHBepcuteT". [Ipu MCnonp30BaHUM NEeYaTHBIX M3aHUN OMONIMOTE YHBIH
(oHA momKeH OBITh YKOMIUIEKTOBAH UMHU U3 pacdeTa He MeHee 0,25 sk3eMIusipa Ha KaXI0ro 00ydaromerocs: U3 Jicia JIni,
OJTHOBPEMEHHO OCBAWBAIOIIUX JAaHHYIO AUCIHUIUINHY

[lepeuenp auTeparypsl, HEOOXOJUMOW JJIsI OCBOCHHUS JUCLUIUIMHBI (MOayisi), HaxoauTcs B Ilpunmoxenun 2 k paboueit
nporpamme AUCHMIUIMHBL. OH MOJUIC)KUT OOHOBJICHUIO NPH W3MEHEHHMHU YCJIOBHH noroBopoB KDY ¢ mpaBoobnagarensmu
AJIEKTPOHHBIX M3JIaHUH U NIPU U3MEHEHHUHU KoMIulekToBanust hounoB Hayunoii Ondnunorexkn Enabyxckoro nuncruryra KOY.

8. [lepeuens pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKALMOHHOH ceTH "MHTepHeT', HEOOXOAMMBIX JJISI OCBOEHUSI
JUCHUITHHBI (MOIYJIsST)

}KypHan BBIYUCIIUTEIbHON MaTeMaTHUKHU )5 MaTeMaTHYECKON (I)I/ISI/IKI/I -
http://www.mathnet.ru/php/journal.phtmi?jrnid=zvmmf&option_lang=rus

MOOK na Stepik «JIOTH BeruncnutensHas MaTeMaTHKay - https://stepik.org/course/51513/promo?auth=registration
MexaHuka 1 pUKIagHas Maremaruka - http://mechmath.ipmnet.ru/math/numerics/

9. MetoanuecKkue YKa3aHUA JJIA 00y4AIOUIUXCS M0 OCBOEHHI0 TUCHMIIMHBI (MOTYJINA)

Bua pador MeToanyeckue peKoMeHaaluu

JIEKLIUU JIeKIMOHHBIE 3aHATUS IIPOBOJAATCS C UCIIOJIB30BAHUEM HMHTEPAKTUBHBIX TEXHOJIOTUH U IIPEAIIOIAratoT
AKTHUBHOE Y4acTHE CTYJEHTOB. Il MOATOTOBKHU K 3aHATUAM PEKOMEHIYETCS BBIICISATh B MaTEpUae
Ipo6JIeMHBIE BOTIPOCHI, 3aTparuBaeMble IPEnoaBaTeIeM B JIEKIIUH, U TPYIIIHPOBATs HHPOPMALIHIO
BOKPYT HUX. JKenaTenbHo BBIAEHATH B HCIONIB3YEMOI TUTEpaType MOCTAaHOBKH BOIPOCOB, HA KOTOPBIE
Pa3HbIMHU aBTOPAaM MOTYT OBITh JaHBI Pa3IMYHBIE OTBETHL. Ha OCHOBaHMM NOCTaHOBKM TaKHUX BOIIPOCOB
clexyeT cooupaTh apryMeHTHI B TOJIb3Y PA3IUYHBIX BAPHAHTOB PEIICHHS TOCTABICHHBIX MPOOIIEM.

naboparopHsle | JJabopaTopHbIe 3aHATHS - 3TO OJ{HA U3 PA3HOBHIHOCTEH MPAKTHYECKOTO 3aHSTHS, SBIISIOIIASCS

paboThI s dexTHBHOIN PopMOoi yueOHBIX 3aHATHH B OpraHU3alliH BBICIIET0 0Opa3oBanus. JlabopaTopHEIe
3aHATHS] HIMEIOT BBIPAXKEHHYIO Clieln(UKY B 3aBUCUMOCTH OT Y4€OHOH AUCIMIUIMHBI, yrIyOIsIIoT U
3aKpEeIUISIOT TeOpeTHYeCcKre 3HaHus. Ha 3THX 3aHATHAX CTYAEHTHI OCBaUBAIOT KOHKPETHBIE METOIBI
H3y4YeHHs TUCHUIUINHBI, 00y4atoTCs 3KCIIEPUMEHTAIBHBIM CII0oco0aM aHannu3a, yMEHHIO paboTaTh ¢
npudopaMy ¥ COBpEMEHHBIM 000pynoBaHueM. JlabopaTopHbie 3aHATHS AAIOT HATJISATHOE MIPEACTaBICHUE
00 M3yJaeMbIX SBJICHUX M Ipolieccax, CTYACHTHI OCBaUBAIOT IIOCTAHOBKY M BEJCHHE SKCIIEPUMEHTA,
ydaTcsi yMEHHIO HaOIr01aTh, OIICHUBATH MTOJyYeHHBIE PE3YIbTaTHI, IeJIaTh BEIBOJIBI M 0000menns. Ha
71a00paTOPHBIX 3aHATHUAX CTYJCHTHI BBITIONHAIOT 33/1aHUs TaO0paTOPHBIX pabOT ¢ UCTIOIE30BAHUEM
MaKeTa MPUKIAAHBIX MaTeMaTndeckux nporpamm Scilab. OT4€r 1o uToram BEITOTHEHHBIX
71a00paTOPHBIX PadOT BHIMOJHSIETCS Ha JIMCTax Oernoit Oymaru ¢opmara A4 B ne4aTHOM WU
pykorncHoM Buze. [Tpn opopmiteHnn oTuéra HCIOIB3YeTCsl CKBO3HAsE HyMepalus CTpPaHHUII, CUnTast
TUTYJIbHBIH JIUCT NepBOH cTpaHuLied. Homep cTpaHuIel Ha TUTYJIBHOM JIMCTE He cTaBuTca. Homepa
CTpaHHUIIBI CTABSITCS MO LEHTPY BBepXY. [Ipu opopmieHnn oTu€Ta B Ie4aTHOM BHJIE KeJIaTeIbHO
coOimoaTh cireayrone TpeooBaHus. J[jis 3aroJoBKOB: NOXYKUPHBIN PUQT, 14 T, HEHTPUPOBAHHBIH.
J11st OCHOBHOTO TEKCTA: HEXHUPHBIH WpHUQT, 14 1T, BEIpaBHUBaHUE 1O MKpHHE. Bo Beex ciydasx Tum
mpudra - Times New Roman, orcryn a63ana 1.25 cM, oy TOpHBINH MeXTyCTpOUYHBINH HHTEepBai. [Tosms:



http://www.mathnet.ru/php/journal.phtml?jrnid=zvmmf&option_lang=rus
https://stepik.org/course/51513/promo?auth=registration
http://mechmath.ipmnet.ru/math/numerics/

JeBoe - 3 ¢M, TipaBoe - 1 cM, BepXHee U HIKHee - 2 cM. OTYeT JODKEeH CONep)KaTh CIeIyIONIHe
aneMeHThl: 1) TUTYIBHBIN TUCT ¢ 00s3aTeNLHBIM YKa3aHueM BapuaHTa; 2) Ilens pabotsr; 3) 3ananue; 4)
OcHoBHast yacTb; 5) BeiBo.

camoctos- | CamocTosTenbHas paboTa CTYACHTOB M0 AUAAKTHYECKOM CYTH MPEACTABISIET OO0 KOMIUIEKC yCIOBUH
TenbpHas paboTa| 00y4eHHs, OpraHU3yeMbIX IIPETOaBaTEeNIeM U HAIIPABJICHHBIX HA CAMOIIOATOTOBKY yJaIuxcs. Y4eOHas
JeATEeNILHOCTh MPOTEKAET 0€3 HEMOCPEICTBEHHOTO YYaCTHsI IIPEToIaBaTelis  3aKII0YaeTcs B
npopaboTKe JIEKIIMOHHOTO MaTepHala, oroOTOBKE K JIAOOPaTOPHBIM 3aHATUSIM; U3y4CHUH ydeOHOU
JUTEPaTypPhl U3 OCHOBHOTO M JJOIOJHUTENBHOTO CITHCKA.

9K3aMeH OK3aMeH HalleJIeH Ha KOMIUIEKCHYIO IPOBEPKY OCBOEHUS JUCIUIUIMHBL. DK3aMeH POBOAUTCS B YCTHOM
WJIN TIHCBMEHHOM (hopMe 1o OuiieTaM, B KOTOPBIX COJEPKaTCsl BOIPOCH! (3aJaHus) TI0 BCEM TeMaM Kypca.
OOyy9atomemycs 1aércst BpeMs Ha MOAroToBKy. OLEHNBAETCs BIAJCHUE MAaTEPHUAIIOM, €T0 CUCTEMHOE
OCBOEHHE, CIIOCOOHOCTD IPHMEHSITh Hy>KHBIC 3HAHNS, HABBIKU M YMEHUS NIPH aHAIN3€ MPOOIEMHBIX
CUTYallU{ U pELIEHUH NIPAKTUYECKUX 3aJaHUM.

10. ITepeyenb nHGPOPMALMOHHBIX TEXHOJIOTHIA, HCTIOJb3YEMBbIX IIPHU OCYIIECTBJIEHUHM 00Pa30BATEILHOIO MpoLecca no
JUCHUILUIAHE (MOIYJ110), BKJIIOYasI MepedeHb MPOrpaMMHOro odecrieyeHusi 4 MHGOPMAIIMOHHBIX CIPABOYHBIX CHCTEM
(npu HeOOXOUMOCTH)

[lepedenr WHMDOPMAMOHHBIX TEXHOJIOTHH, HCIOIb3YEMbIX IIPH OCYIIECTBICHHH OO0pa30BaTEIbHOrO IpoIecca Mo
JUCLUITIMHE (MOIYNIO), BKIIIOYAs MEpPEeYeHb MPOTPaMMHOIO OOecledeHus] M HMH(GOPMAIMOHHBIX CIIPABOYHBIX CHCTEM,
npeactasieH B [Ipunoxxennn 3 k paboveld mporpaMme JUCLHUIUTAHBL (MOZYJIS).

11. Onucanue MaTepuaaIbHO-TEXHUYECKOM 0a3bl, HeOOX0AMMOM /151 OCYLeCTBJIeHHS 00Pa30BaTeJbLHOI0 NpoLecca 1o
JUCHUITHHE (MOLYJII0)

VYuebnas ayauropus Ne 60 (423600, Pecniyonmuka Tatapcran, r. Enadyra, yin. Kasanckas, n. 89) mis npoBeacHus 3aHITHIA
JICKITHOHHOTO THIIA, 3aHATUI CEMHUHAPCKOTO THIA, TPYNIOBBIX ¥ WHAMBUIYANbHBIX KOHCYJIbTALUHM, TEKYLIETO KOHTPOJISA U
MIPOMEXXYTOYHOH aTTeCTaINH, TOMEIIEHNE [T CaMOCTOATENbHON paboTel. KoMmiuiekT mMebenu (rmocagodnsix mect) 29 mr.
Kommnekt mebenun (mocamouHsix MecT) i npernogaBarers 1 mr. Kommetoreprsiit kinace: Kommnberoteps! intel core i5 15
wt. Mouutopsl ViewSonic 22d 15 wt. IIpoekrop EPSON EB-535W 1 wir. UaTepaktuBHas nocka IQBoard DVT TN082 1
wt. Tpubyna 1 wt. Kongunumonep 1 wt. Hacrennsie nmon ku 6 mr. [llkad aByxcrBopuartslii ¢ monkamu 1 mr. Be6-kamepa 1
wr. Beixogq B VHTEpHET, BHYTPHBY30BCKasi KOMIIBIOTEpHAs CETh, JOCTYI B OJJIEKTPOHHYIO HH(MOPMAIMOHHO-
obpazoBarenbHyt0 cpeny. HaGop y4eOHO-HarimAgHBIX IOCOOWI: KOMIUIEKT NpE3eHTaluii B 3JIEKTPOHHOM Qopmare 1o
MpenojaBaeMon JUCIMILIMHE 3-5 1T.

12. Cpe}ICTBa ajantanum mnpenogaBaHus AUCHMINVIMHBI K HOTpeﬁ]—[OCTﬂM oﬁyqaloumxca HHBAJIUJI0B U JIMI C
OrpaHU4Y€HHBIMHA BO3MOKHOCTAMH 3/10POBbS

[Tpn HEeoOxommmocTn B 00pa30BaTEIbHOM MpoLEcce NMPUMEHSIOTCS CIEIYIOIMNe METOIbl M TEXHOJOTHH, O0Jierdaromue
BOCIIpUATHE HHPOPMAIMN 00yUYarONMMUCS HHBAJIMJAMH M JIMIIAMH C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU 3/10POBBSI:

- CO3/1aHHe TEKCTOBOM BEPCHU JIFOOOT0 HETEKCTOBOI'O KOHTEHTA JJISl €r0 BO3MOXHOTO NpeoOpa3oBaHus B aIbTEPHATHBHBIC
(opMBI, YI00HBIE JUIsl pa3JIMuHbIX HOJIb30BATEIIEH;

- CO3JaHME KOHTEHTa, KOTOPHIH MOKHO NPEJICTaBUTh B pa3IMUHBIX BHAAX O€3 MOTepH [aHHBIX WIM CTPYKTYpHI,
MIPEIYyCMOTPETh BO3MOYKHOCTh MAacIITaOMpOBaHMS TeKCTa M M300pakeHHil 0e3 MOTepH KadecTBa, NPEAYCMOTPETh
JIOCTYTTHOCTh YIPABJICHUS KOHTEHTOM C KJIaBHATYypPHI;

- CO31aHHE BO3MOXKHOCTEH I O0OYdYaroIMXCsl BOCIPHHUMATH OJHY M Ty k€ MH(OPMAlHUIO M3 Pa3HbIX HCTOYHHKOB -
HarpuMmep, Tak, 4TOOBI JMIA C HAPYIICHMSAMH CIyXa MoJydaau WH(OpMaunuio BH3yalbHO, C HapyLICHUSMU 3pEHHS -
ayIuanbHO;

- NPUMEHEHHE NPOTPAMMHBIX CPEICTB, OOECIIEUMBAIOIINX BO3MOKHOCTH OCBOEHHS HAaBBIKOB W YMEHHH, (HOPMHPYEMBIX
JUCLUIUIMHON, 3a CYET albTepHATHUBHBIX CIIOCOOOB, B TOM 4YHCIIE BUPTYIBHBIX JaOOpaTOpHi M CHMYJISIMOHHBIX
TEXHOJIOTHUH;

- IPUMEHEHHE IUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHUH U Tepenayd HH()OPMAIH, OpPraHW3alyd Pa3iIHIHBIX
(opM MHTEpaKTHBHOWH KOHTAKTHON paboThl 00ydYaromierocs ¢ MpernojaBareiieM, B TOM 4HciIe BeOMHApPOB, KOTOPhIE MOTYT
OBbITh HCIIOJB30BaHbl JUI MPOBEJCHUS BHPTYaJbHBIX JIEKIMH C BO3MOXHOCTBIO B3aMMOJICHCTBHS BCEX YYAaCTHHUKOB
JUCTAHIIMOHHOTO OOYYEHHS, TPOBEICHUS CEMHUHApPOB, BBICTYIUICHHS C JOKJIaJaMH W 3alIUTHl BBIOJHEHHBIX pPadoOT,
MIPOBEICHUS TPEHUHT OB, OPTaHN3AIINH KOJJICKTHBHOM paboTEI,



- MPUMEHEHHE AUCTAHIMOHHBIX OOPA30BATENIbHBIX TEXHOJOIWIl /Ui OpraHu3alud (OpM TEKYLIEro M MPOMEKYTOYHOTO
KOHTPOJIS;

- YBENMYEHUE MPOAODKUTEIBHOCTH CHaYM OOyYaroMIMMCsl WHBAIMAOM MM JIMIOM C OTPaHHYCHHBIMH BO3MOXKHOCTSIMU
300pOBBs HOPM MPOMEKXYTOYHOM ATTECTALNH 10 OTHOLICHHIO K YCTAHOBICHHON MPOAODKUTEIIBHOCTH UX CIAYH:

- IPOAOIDKUTEBHOCTH CIa4X 3a4éTa UK K3aMEHa, IIPOBOJAUMOTO B MHUCHMEHHOH (opMe, - He Ooiiee ueM Ha 90 MUHYT;

- IPOAOJDKUTENBHOCTH MMOATOTOBKHU 00YYAIOIIErocst K OTBETy Ha 3a4éTe WIH 3K3aMEHe, TPOBOAUMOM B YCTHOM dopme, - HEe
Gonee yeM Ha 20 MUHYT;

- IIPOIOIDKUTEIBHOCTH BBICTYILICHHSI 00YYaIOLIETOCs TIPU 3aIHTe KYPCOBOW paboThI - He Gosee 4eM Ha 15 MuHYT.

IIporpamma cocraBieHa B coorBercTBuHU ¢ TpeboBanmsimMu OI'OC BO u yueOHpIM mumaHoM mo Hampasierno 09.03.03
"IMpuknagaas nHGOpMaTHKa" U podIuto noarotoBku "[Ipuknagnas naGopMaTHKa B SKOHOMHUKE .
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1. CooTBeTCTBHE KOMIETEHIHII IVIAHUPYEMBIM pe3yabTaTaM 00y4eHns 0 JUCHUILINHE (MOAYJII0)

Koax m HamMmeHOBaHHUe

HH}]HKaTOle JOCTHKEHUsI KOMIeTeHUIni

OuneHouyHbIe cpeacrsa TEeKYyIIero

KOMIIETCHIUH A JAHHOM AU CHMILTHHBI KOHTPOJI M IPOMEKYTOYHOM aTTecTAlUH
OIIK-1 3HaTh CIOCOOBI npumeHeHns: | Tekymmnii KOHTPOJIb:
CrocobeH  TPUMEHSTH | €CTECTBEHHOHAYYHBIX 3HaHWH, MeTonoB | JlabopaTtopHbIe paOOTH IO TEMaM
€CTECTBCHHOHAYYHble M | MAaTEeMaTHUECKOr0 aHaJuW3a U YHUCJIEHHBIX | Tema l. BBeneHue B unCIeHHBIE METOBI.
OO0IICHH)KCHEPHBIC METOZIOB B Oyaymedl npodeccuonanvhoit | Tema 2. PemieHue ypaBHEHHI C OJHOM
3HaHUA, METOJBI | AEATENBHOCTH. HEU3BECTHOIL.
MaTEMaTHYECKOTO Tema 3. Pemenue cucreM JIHMHEHHBIX
aHanmu3a u | YMETh  NPHUMEHSATh ECTECTBCHHOHAYUHBIE | ypaBHEHUIL.
MO/JICJIUPOBAHHUS, 3HAHUS, METOJBl MaTeMaTuueckoro aHanusa | Tema 4. IHTepnoiaupoBaHue.
TEOPETUYECKOTO W | M yucieHHble MeTonel B Oynymeit | Tema 5. BbluncneHne — omnpeseieHHBIX
SKCHEPUMEHTAIBHOTO npodeccroHaNbHOH NEeATENPHOCTH. HMHTETPAJIoB.
HCCIICTOBaHUS B Tema 6. Pemenne nuddepeHamIbHbIX
npodeccroHaNbHOM Bnanets CHOCOOHOCTBIO IPUMEHSTh | YpaBHEHUH.
JIeSITeIbHOCTH €CTECTBEHHOHay4YHble  3HaHWs, Meronsl | Tema 7. OOpaboTKa 3KCIEPUMEHTAIBHBIX

MaTeMaTHYECKOr0 aHaJu3a U YUCJIEHHBIX | JaHHBIX.

METOAOB B Oyaymedl npodeccHoHaIbHON

JESTEIBHOCTH. IIpoMeskyTouHast aTTeCcTALUSA:

Oxzamen

OIIK-7 3HaTh TEXHOJIOTHH pa3paboTku anroputMoB | Tekyuiuii KOHTPOJIb:
Cnocoben u OPOTpaMM, npurogHeix  aus | JlabopaTopHbIe paboTHI IO TEMaM
pa3pabaTbIBaTh MpPaKTHIECKOro0 TpUMEeHeHHss B Oyaymied | Tema 1. BBeneHune B 4ncieHHbIE METOIBI.
AITOPUTMBI 1 | IpodecCHOHANEHON AEATEIEHOCTH. Tema 2. PerieHue ypaBHEHMH ¢ OJHOM
MPOTPaMMBbI, IPUTOJHBIE HEHU3BECTHOM.
pitie: MPaKTUYEeCKOTO | YMeTh pa3pabaTeiBaTh moja pykoBoacTBoM | Tema 3. PemieHue cucTeM JIMHEHHBIX
NPUMEHEHUS HACTaBHUKA AalTOPUTMBI U MPOrpaMMBbl, | ypaBHEHHI.

HNPUTOAHBIE U1 NPAKTUYECKOTo npuMeHeHus | Tema 4. MHTepnonupoBaHue.

B Oynymei npodeccuonanpHoii | Tema 5. BriuncieHue  OmpeneneHHBIX

JIeSITETIbHOCTH. UHTErPasoB.

BiageTb criocoOHOCTEIO pa3pabaThIBaTh MOX
PYKOBOACTBOM HACTaBHHKA aJTOPUTMBI U
MPOTPaMMBI, IPUTOHBIE YISl IPAKTHYECKOTO
NpUMeHeHus B Oyayiieil nmpogeccHoHaIbHOM
JeATEeIbHOCTH.

YpaBHEHUM.

JAHHBIX.

Tema 6. Pemenne nuddepeHmuanbHbIX

Tema 7. OOpaboTka 3KCIEPUMEHTAIBHBIX

I[IpomexyTounas arrecTanms:

Ix3amen
2. Kpurepuu oueHuBaHus c)OPMHUPOBAHHOCTH KOMIIeTEHIMIA
Komneren 3aureHo He 3auTeno
s Boicoxmii ypoBeHb|Cpeanuii ypoBeHnb (xopowo) [Huszkuit ypoBenb|Huske TMOpPOroBoOro
(OTIUYHO) (71-85 6annoB) (Y10BJIETBOPUTEIBbHO)  |yPOBHA

(86-100 6anoB)

(56-70 6a1;10B)

(Hey10BJIETBOPUTEILHO

)
(0-55 6aioB)

OIIK-1

3HaeT crrocoObl MPUMEHEHHS
€CTECTBEHHOHAYYHBIX
3HAHWUM, METOI0B
MaTEMaTHYECKOT0 aHaln3a 1
JHCJIICHHBIX METOH0B B

3HaeT OCHOBHBIE CIIOCOOBI
MPUMEHEHUS
€CTECTBEHHOHAYYHbIX 3HaHUH,
METOJI0B MaTEMAaTUYECKOTO
aHaJIM3a U YUCIICHHBIX

Oynymei METOJI0B B Oy ryieit
podeccHoHaIBLHOM npodeccrnoHaIbHOM
JCATCIIBHOCTH JCATCIBHOCTH, JOITYyCKast

HE3HAYMTENbHBIE OIIMOKH B
PaCCyXIACHUAX U BbIBOJAX

3HAeT OT/ACIHHEIC
CIOCOOBI IPUMECHEHUS
€CTCCTBCHHOHAYYHBIX
3HAHWUM, METOIOB
MaTeMaTH4YCCKOI O
aHaJN3a U YACIICHHBIX
METOJIOB B Oymyteit
npodeccuoHATEHOM
JACATCIBHOCTH, TOITyCKasd
TUIIHYHBIC OMINOKU B

PACCYKJACHHUAX U BbIBOJAAX

He 3HaeT cioco0sl
[IPUMEHEHHS
€CTECTBEHHOHAYYHBIX
3HAHWM, METOIOB
MaTeMaTHYECKOTO
aHaIu3a U YHCIICHHBIX
METO/I0B B Oyymieit
npodeccHnoHaTBLHOM
NesITeIbHOCTH

'YMeeT IpUMEHSATh
€CTeCTBEHHOHAYYHBIC
3HaHUs, METObI
MaTeMaTHYECKOTO aHaln3a U
YICIICHHBIE METO/IBI B

'YMeeT IpUMEHSTh
€CTECTBEHHOHAYYHbIEC 3HAHMUS,
METObI MATEMaTUYECKOTO
aHaIu3a 1 YUCIECHHbIE METOABI

'YMeeT NpUMEHSATh
€CTeCTBCHHOHAYYHBIC
3HAHUS, METOJbI
MaTeMaTU4ECKOro
aHaJM3a M YHUCICHHBIC

B Oymymmeit

He ymeer npuMeHAThH
€CTECTBCHHOHAYYHBIC
3HAHUS, METOJbI
MaTeMaTU4ECKOro
aHaIM3a ¥ YHCJICHHbIC




Oynmy1uei
poheCCHOHATBHOM
TeATENEHOCTH

npoQeCCUOHATBHOM

eI TeIbHOCTH, JOIMyCKast
HE3HAYNTEIBHBIC ONTHOKY B
PACCYKICHUSIX W BBIBOJIAX

METO/IbI B Oy ayIeit
poeCCHOHATBHOMN
NeATEeNbHOCTH, TOTTYCKast
THITHYHBIC OITMOKH B
pacCy X IEHHUAX U BBIBOIAX

METO/IbI B Oy ayIeit
poeCCHOHATBHOMN
e TEITbHOCTH

Birageer crtocoOHOCTEBIO
[IPUMECHSITH
€CTECTBEHHOHAYYHbIE
SHAHMS, METO/IBI
MaTEeMaTHYECKOT0 aHaln3a U
YHCIICHHBIX METO/IOB B
Oynyiei
poheCCHOHATBHOM

eI TEIbHOCTH

Bitageet crmocoOHOCTEIO
MPUMEHSTH
€CTECTBCHHOHAYYHBIC 3HAHUS,
METOIBI MATEMATUIECKOTO
aHaJKM3a ¥ YUCIICHHBIX
METOZOB B Oymymiei
MpoQheCCUOHANTBHOM
NESITETBHOCTH, TOMyCKast
HE3HAYUTEIHHBIC OIIMOKY B
BEIOOpE paIMOHAIBHBIX
METOJIOB

Biameer ciocoOHOCTEIO
[IPUMEHSITh
€CTECTBEHHOHAYYHBIE
SHAHMS, METO/IbI
MaTeMaTH4eCKOro
aHaIM3a M YUCIICHHBIX
METOJIOB B Oymytieit
npoeCCHOHATBHOMN

eI TeILHOCTH, H0MyCKast
THUIHYHBIC OIIHOKU B
pacCyXICHUSIX U BBIBOJIAX

He Bimaneet
CIIOCOOHOCTBIO
OPUMEHSTh
€CTECTBEHHOHAYYHbIE
3HAHMsI, METO/IbI
MaTeMaTH4eCcKOro
aHaIM3a ¥ YUCIICHHBIX
METOJIOB B OyayIieit
npoQeCCUOHATBHOM
NeSATeIbHOCTH

OIIK-7

3HAET TEXHOJIOTHH
pa3pabOTKH alrOPUTMOB U
[POrpamM, TPUTOIHBIX IS
[PAKTHYECKOTO TPUMEHEHUS
B Oymy1iei
poeCCHOHATBHOM

e TeIbHOCTH

3HACT OCHOBHBIC TEXHOJOTUH
pa3pabOTKU aNTOPUTMOB U
HPOTrpaMM, IPHUTOTHBIX ISt
MPaKTUYECKOTO IPUMCHEHHS B
Oynayiiei mpodecCHoHANTBHOM
JACATCIbHOCTH, JOITyCKas
HE3HAYHUTEIbHBIC OUINOKH B
PacCy>KICHHUSX U BBIBOJAX

3HaeT oTAeIbHbIC
TEXHOJIOTHH Pa3paboTKH
QITOPUTMOB U TIPOTPaAMM,
[IPUTOTHBIX JIJIsI
MPaKTUYECKOTO
NpUMEHEHUs B Oyaymien
podecCHOHANTBLHON
NeSATEILHOCTH, JIOMyCKast
TUITHYIHBIC OIITHOKH B
PACCY)KICHUSAX U BBIBOJAX

He 3naeT TexHonoruu
pa3pabOoTKN aITOPUTMOB
W TIPOTpamMM, IPUTOTHBIX
IUTST IPaKTUIECKOTO
NPUMEHEHUS B Oymymiei
npodeCCHOHATBHOM
eSTeTbHOCTH

YMmeer paspabaTeiBaTh I0A
PYKOBOJACTBOM  HAacCTaBHHKA

QITOPUTMBI ¥ TIPOTPaMMBI,
[IPUTOTHBIC ISt
MPaKTUYECKOTO TPUMEHEHUS
B Oymymieit
npodecCHOHATBHON

eI TETLHOCTH

YMeeT pa3pabaThiBaTh MOJ
PYKOBOACTBOM HACTaBHUKA
QITOPUTMBI U TIPOTPaAMMBI,
TPUTOTHBIE IS
MPaKTUYECKOTO IPUMCHEHHS B
Oymymeit mpodeccHoHANBHOM
NeATEeIbHOCTH, TOMyCKast
HEe3HAYHUTENbHBIC OIINOKH B
BbIOOpE paIMOHAIBHBIX
METO/IOB

'YMmeeT pa3pabaTbIBaTh
10]] PYKOBOJICTBOM
HACTaBHUKA aJITOPUTMEBI U
IpOTPaMMBI, IPUTOJHBIE
JUISL TIPAKTHYECKOTO
[IPUMEHEHHUS B OyayIei
MpoQecCHOHANTBHOMN
NesITeIbHOCTH, TOITyCKas
THUIUYHBIE OIIUOKU B
pacCyXJICHHUAX U BBIBOJAX

He ymeet pazpabateiBaTh
10]] PyKOBOJICTBOM
HACTaBHUKA aJITOPUTMEI U
MPOTPaMMBI, IPUTOJHBIE
TUIS TIPAKTHYECKOTO
MIPUMEHEHHS B OyayIei
poQecCHOHANTBHOMH
NesITeIbHOCTH

Bianeer crmocoOHOCTHIO
pa3pabaThIBaTh MO
[PYKOBOJICTBOM HAaCTaBHHKA
AJITOPUTMBL B TIPOTPAMMBI,
IPUTOJHBIE IS
HpaKTI/I'-IeCKOFO HpI/IMeHeHI/IH
B Oymymiei
npodeccroHaNIbLHON
EATENLHOCTH

Brnageer criocoOOHOCTBIO
pa3pabaThIBaTh MO
PYKOBOACTBOM HACTABHUKA
AIITOPUTMBL M TIPOTPaMMBI,
MPUTOJTHBIE IS
MPaKTHYECKOTO IPUMEHEHUS B
Oyaymieit mpodeccHoHANBEHOM
NeSTEeIbHOCTH, JIOMyCKast
HE3HAYHUTENIbHBIC OLTHOKH B
BbIOOpE paIOHAIBHBIX
METOJIOB

Bazeet criocoOHOCTHIO
pa3pabarsIBaTh MO
PYKOBOJICTBOM
HACTaBHHUKA aJITOPUTMBI 1
IIPOrpaMMBl, IIPUTOJHBIE
JUTSL IPAKTHYECKOTO
MpUMEHEHHs B Oy Lyeit
Mpo(hecCHOHATBHOM
NeATENLHOCTH, IOTyCKast
TUIITNYHBIC OIHI/I6KI/I B
PACCyXIEHUAX U BBIBOJAX

He Bnageer
CITOCOOHOCTEIO
pa3pabaThIBaTh MO
PYKOBOJICTBOM
HACTABHUKA aJITOPUTMBI U
POTPAMMBI, IPUTOHBIC
LTS TIPAKTHYECKOTO
[pUMEHEeHHUs B OyayIeit
podeCcCHOHANTBLHOMN
eATEILHOCTH

3. Pacnipenenienne oneHoOK 3a (popMbl TeKylIero KOHTPOJISI M IPOMEKYTOYHYIO aTTECTALINIO

5 cemectp:

Texkymuii KOHTPOJIb!

JlaGopartopHbie paboOThI

Tema 1. BBenenue B YnCIIEHHBIE METOIBL.
Tema 2. PenteHne ypaBHEHUI ¢ OTHON HEM3BECTHOH.
Tema 3. Pemenue cucteM JTUHEWHBIX YpaBHEHHIA.
Tema 4. MHTepnonupoBaHue.
Tema 5. BeluucneHnue onpeneneHHblX UHTErpajoB.
Tema 6. Pemmenne nuddepeHnanbHeIX ypaBHECHHH.




Tema 7. O6paboTKa SKCIIEPUMEHTATBHBIX JTaHHBIX.
MaxkcumainsHoe konnyectso 0aiuios o BPC - 50.
Hroro 50 6amios

ITIpome:xkyTounas aTTecTanus - 3k3aMeH- 50 6anos.

[IpomexyTouHasi aTTecTalysi TMPOBOJMTCS IOCJIE 3aBEpUICHHsS H3YyYeHHS AWUCIMIUIMHBI MM ee 4YacTh B (opme,
orpezesieMol y4eOHbIM IUIaHOM 00pa30BaTEJbHOM NPOrpaMMBI C IEJIbI0 OLIEHHTh paboTy oOydaromierocs, cTereHb
YCBOGHUSI TEOPETHIECKNX 3HAHUH, YPOBEHb CHOPMHUPOBAHHOCTH KOMITIETECHIIHH.

[IperonaBaTens, IPUHAMAIOIINN YK3aMEH 00eCIIeUnBaeT CIyIaiHOE pacIlpeesieHie BApHAHTOB 3aUeTHBIX 3aJaHUN MEXIY
0o0yJalomuMucs C TOMOLIbI0 OWJICTOB W/WIM C TNPUMCHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHH; BIpaBe 3aaBaTh
o0yyaroriemMycsi JOMOJIHUTEIbHBIE BOIPOCH! U AaBaTh AOIOJIHUTEIBHBIE 3aJaHUs IOMUMO TeX, KOTOpBIE YKa3aHbl B OueTe.
OK3aMeH NPOBOIUTCS 1O OujeraMm. B kakioMm Ouiere JBa OLCHOYHBIX CPEJCTBA: YCTHBIM WMJIM IHMCHMEHHBIH OTBET Ha
BOIPOC U MPAKTUUECKOE 3aaHue.

YCTHBIHN WM THCEMEHHBIH 0TBEeT — 20 6aios.

IIpaxrrdeckoe 3amanue — 30 Gaymios.

HUroro 20+30=50 6anos.

OO1iee KoIM4ECTBO 6aJUIOB MO AUCHIUILIMHE 32 TEKYIINI KOHTPOJIb M IPOMEXYTOUHYIO aTTectaruto: 50+50=100 6anos.

Co0TBETCTBHE OAIJIOB M OLIEHOK:
Jnst ax3amena:

86-100 — orsimuHO

71-85 — xoporro

56-70 — yIoBIETBOPUTEIHHO
0-55 — HeynOBIETBOPUTEITHHO

4. OueHo4YHbIe CPeCTBA, MOPSIAOK UX MPUMEHEHHUs H KPUTePHH OLleHUBAHUS
4.1. OueHoYHbIE cpeCTBA TEKYIEero KOHTPOJIst

4.1.1. JIaGopaTopHbIe padoThI

Tema 1. BBegeHue B UnclI€eHHBIE METOIBI.

Tema 2. Pemienue ypaBHeHUH ¢ OTHOW HEM3BECTHOM.

Tema 3. Pemenue cucteM TUHEHHBIX YpaBHEHHH.

Tewma 4. ntepnonupoBaHue.

Tema 5. BeluucneHue onpeaeneHHbIX HHTErPajIoB.

Tema 6. Pemenne nuddepeHInanbHBIX YpaBHCHHHN.

Tema 7. OOpaboTKa SKCIIEPUMEHTAIBHBIX JaHHBIX.

4.1.1.1. Ilopsaaok NpoBeeHN.

JlabopaTopHbie pabOTHI IPOBOISITCS B YAChl AyJAMTOPHON paOOTHI.

Ilepen BBINOJIHEHHEM KaXa0i pabOThI CTYICHTHI-0aKaJaBPhl JOJDKHBI IPOPabOTaTh COOTBETCTBYIOUIHIA MaTepHal,
HCIIOJB3Ysl KOHCIIEKTHI TEOPETHUCCKUX 3aHATHH, IEPUOTUUCCKUE H3aHUS, YICOHO-METOAMYCSCKUE TOCOOUS 1 YUCOHUKH.
ITo oxoHYaHWH 3aHATHI CTYIEHTH 0QOPMIBIIOT OTYET 10 KaXKoH paboTe, coOmoaas ciaeayruyo Gopmy:

HanmeHoBaHue TeMBI;

Hens paboThr,

3ajanue u cojiepKaHue BBITIOJIHEHHOW paboThl,

[MuceMeHHBIE OTBETH Ha KOHTPOJIBHEBIE BOIIPOCHI.

BrIBOIBI IO TIpOIETaHHOI padoTe.

CHHUCOK UCIIOJIb30BAHHBIX HCTOYHUKOB.

4.1.1.2 Kputepuu oOueHUBaHUS

43-50 6aJJI0B CTABUTCS, €CJIM 00yYalONIUiics:

IIpaBunbHO BBIOJNHUI Bce 3afaHus. lIpogeMOHCTpUpoOBall BBICOKUN YPOBEHb BialeHUs MarepuainoM. IIposBieHsl
IIPEBOCXOIHBIC CIIOCOOHOCTH TIPUMEHATH 3HAHUA 1 YMCHUS K BBIIIOJTHEHUIO KOHKPETHBIX SaﬂaHHﬁ.

36-42 6aJJI0B CTAaBUTCS, €CJIH 00yJarOmuiics:

[IpaBuibHO BBHIIOJIHWI OOJBIIYI0 YacTh 3ajaHWi. IIpHCYTCTBYIOT He3HauuTedbHble OmHMOKH. I[IposeMoHcTpupoBaH
XOpOLIMH YPOBEHb BIaJIcHUss MarepuaioM. IIposBiIeHBl cpenHHE CIOCOOHOCTH NPUMEHATh 3HAHUS W YMEHHUS K
BBITIOJTHEHUIO KOHKPETHBIX SaHaHHﬁ.

28-35 6aJ10B cTAaBUTCS, €CJIH 00yJaromuiics:



3aganust  BBIMOJMIHMI ~Oonmee uyeM  HamonoBuHy. llpucyTcTByroT —cepbé3nble ommbOku. IIpomemoncTpmpoBaH
yJIOBJIETBOPHUTEILHBIH YPOBEHb BIIaJACHHUs MaTepraioM. [IposiBieHbl HU3KHE CIIOCOOHOCTH NMPUMEHSATh 3HAHUS U YMEHHS K
BBINOJIHEHHIO KOHKPETHBIX 3aJlaHUH.

0-27 6annoB cTaBUTCS, €CIIN OOyUAIOLIUICS:

3amaHusl BBIMOJHWI MEHEE 4UYEeM HAaloJIOBHHY. I[IpofeMOHCTpHUpPOBAaH HEYJOBIECTBOPUTECIBHBIN YPOBEHb BIAJCHUS
MarepuasioM. [IposiBIeHBI HEZOCTATOUHBIE CIIOCOOHOCTH NPHMEHSATh 3HAHUS M YMEHHS K BBINOJHEHHIO KOHKPETHBIX
3aJaHui.

4.1.1.3. ConepixaHne OLEHOYHOI0 CPEACTBA
Tewmsr 1-7
JlaGopaTopHas paGora 1

DJieMeHTapHAasi TeOpHsi HOrPeLIHOCTei

1 3amanue 2 3aa”Hue 3 3agaHue
Omnpenenuts, kKakoe paBeHCTBO | OKpyriauTh coMHHTENbHBIC IHdpsl | Haiitn TpeeIbHbIC
TOYHEeE. YKclia, OCTAaBUB BEpPHBIC 3HAKHU: a) B | aOCONIOTHBIC u
BapuaH Y3KOM CMbICIAe: ©0) B IIUPOKOM | OTHOCHTCIBHEIC
T cmbicie. Omnpenenuts aOCONIOTHYIO | MOTPEIIHOCTH YHCEN, eCln
MOTPEIIHOCTh Pe3yIbTaTa. OHU UMEIOT TOJIbKO BEpHBIC

udpEL: a) B Y3KOM CMBICIIE;
0) B LIMPOKOM CMBICIIE.

Ne 1. \/ﬂ = 6,63 i | a) 22,553(£0,016); 6) 2,8546; = | a) 0,2387; 6) 42,884.
19/41=0,463. 0,3%.
Ne 2. 7/15 = 0,467 unn \/@25,48. a) 17.2834; 1 = 0,3%. 6) 6,4257 | a) 3.751; 6) 0,537.
(£0.0024).
Ne 3. \/17’5 = 3,24 wm 4/17 = | a) 34,834, = 0,1%; 6) 0,5748 | a) 11,445, 6) 2,043.
0.035 (x0,0034).

Ned. [ 15/7=214um [1g =3/6. | a)2.3485 (x0,0042); 6) 0.34484; a) 2.3445; 6) 0,745.

0,4%.

NeS. [ 67 = 0857 mm [gg = |a) 5435 (x0,0028); 6) 10.8441; - = | a)8,345;5) 0,288,
' 0,5%.
2.19.
Ne6. | 12/11 = 1,091 nm _[gg = |a) 8,24163; (1 = 0.2%; 6) 0,12356 | a) 12,45;6) 3,453,
261 (+0,00036).
Ne7. | 2/21=0095um [ =469, | a) 24543 (+0.0032); 6) 24,5643; || = | a) 0,374; 6) 4,348.
0,1%.
NeS. 23/15=1,53 wm =313. | a) 23,574; | = 0,2%; 6) 8,3445 | a)20.43;6) 0.576.
Jo.8 (£0.0022).
NeO. | 6/11=0,545 mm _[gz =911 | a) 21,68563; [ = 03%; G) 3,7834 | ) 41,72;6) 0.678.
(+0,0041).
Nel0. [ 17/19 = 0,895 mm _[g5 = | @) 13,537 (£0,0026); 6) 7,521; | = | a) 5,634;6) 0,0748.
0,12%.
7,21,
Nell. [21/29 = 0,723 wm gz = |a) 0.3567; [ = 0,042%; 6) 13,6253 | a) 18.,357;6) 2.16.
6.63. (+0,0021).
Nel2. [50/19 = 2,63 wm [p7 = | a) 1.784 (x0,0063); 6) 0.85637; || = | a) 0,5746; 6) 236,58.
0,21%.
5,19.
Nel3. | 1317 = 0764 wm _[37 = | a) 36878 (x0.0013); 6) 15,873; [ = [ a) 14,862 ) 8.73.
0,42%.
5,56.
Neld. | 722=0318 wm fy3 =3.60. | a) 27,1548 (£0.0016); 6) 0,3945; || = | 0,3648; 6) 21,7.
0,16%.
NelS. |17/11=1545 jig =424 | a) 0.8647 (x0.0013); 6) 24,3618; || = | a) 2,4516; 6) 0,863.
0.22%.
Nel6. | 5/3=1,667wm [3g =616. | a) 3,7542; [ = 0,32%; 6) 098351 | a) 62,74; 5) 0,389.
(+0,00042).

Ne17. | 49/13=3,7Tumn 14 =3,74. | a) 83,736, 0,085%; 6) 5,6483 | a) 5,6432; 6) 0,00858.

(£0.0017).




Ne 18. 13/7=1,857 wim ﬁ =2,64. a) 2,8867; 1 = 0,43%; 0) 32,7486 | a) 0,0384; 6) 63,745.
(£0,0012).
Nel9. 19/12=1,58 wim \/E =3,46. a) 4,88445 (+0,00052); 6) 0.096835; | a) 12,688; 6) 4.636.
[1=0,32%.
Ne 20. 51 /11 = 4,64 wm 35 = a) 38,4258 (£0,0014); 6) 0,66385; [ | a) 6,743; 6) 0,543.
=0,34%
5,91.
Ne 21. 18/7=2,57 ninu \/z =4,69. a) 0,39642 (£0.00022); 0) 46,453; [1 | a) 15,644;06) 6,125.
=0,15%.
Ne 22. 19/9 =2,11 nnu \/ﬁ =4.12. a) 5,8425; 1 = 0,23%. 6) 0,66385 | a) 0,3825; 6) 24.,6.
(£0,00042).
Ne 23, 16/7=2,28 wnn \/ﬁ =b,h2. a) 24.3872; [ = 0,34%; 0) 0,75244 | a) 16,383; 6) 5.734.
(£0.00013).
Ne 24, 20/13=1,54 nnu \/@ =7,94. | a)2,3684 (£0,0017); 6) 45,7832; (1 = | a) 0,573; 6) 3,6761.
0,18%.
Ne 25. 12/7 =1,71 wm \/E =6,86. | a) 72,354; 1 = 0,24%; 6) 0,38725 | a) 18,275; 6) 0.00644.
(£0,00112).
Ne 26. 6/7 = 0,857 wm \/ﬂ =6,40. | a) 0,36127 (+0,00034); 6) 46,7843; | a) 3,425; 6) 7,38.
[1=0,32%.
Ne 27. 23/9 = 2,56 unun \/8_7:9’33' a) 23,7564; 1 = 0,44%; 0) 4,57633 | a) 3,75; 6) 6,8343.
(£0,00042).
Ne 28. 27/31=0,872 wimn \/E = | a) 15,8372 (+0,0026); 6) 0,088748; | a) 3,643; 6) 72,385.
6.48. [1=0,56%.
Ne 29, 7/3 =2,33 unu \/% =7,61. a) 3,87683; = 0,33%; 0) 13,5726 | a) 26,3; 6) 4.8556.
(£0,0072).
Ne 30. 14/17 = 0,823 wnmu \/@ = | a) 0,66835 (£0,00115); 6) 23,3748; | a) 43,813, 0) 0,645.
[1=0,27%.
7,28.
JladopaTopHasi padoralNe 2. OcHoBBI porpammupoBanus B ScilLab
3aganue 1

BhIMONHUTE B peXUMe KaJbKyJIsITOpa CleAyIoIre 1eiCcTBHA: a) BBOI HCXOAHBIX ONepaH/IoB.
6) Bemonuuts Hax onepangamu 1 u 2 oneparuio 1.
B) BBImomHWUTE Ham pe3ynbTaTOM M omepaHmoM | omeparwro 2. T) BBIMOTHUTE Hax pe3ylbTaToM H
omepanoM 2 ormepanuto 3. 1) Bo3sectu onepanx 1 mOAIeMEHTHO B CTETICHB 3.

3aganue 2

3aganue 2.1
BBecTH B KOJie IPOrpaMMBbl TEKCT B BUJIE KOMMEHTAPHS KaK 3arjiaBHe MPOrPaMMBbl.

BBectn HUCXOJHBIC JaHHBIC.

3anaTh H3MEHEHHE apryMeHTa.

Brruncianth 3HaueHus GyHKUuH 1 1 2 1515 apryMeHTa B 3a/laHHOM UHTEpBae.

° BeiBectn rpadukn (pyHKIMH OJHOBPEMEHHO HA OJHOM rpadyKe B JIEKapTOBBIX KoopauHaTax. Jlis
Pa3HbIX rpa)IKOB MCHOIB30BaTh Pa3HbIA THIT JIUHHUI.
3ananue 2.2

[MoBTopuTh 3a7anue 2.1, Ho rpaduku GyHKIMH BEIBECTH B IBYX MOJIOKHAX Ha OJHOM Tpaduke. I'paduku B
CTOJIOMKOBOM (hopmare.
3ananue 2.3
Py [osTopuTsk 3amanue 2.1, HO TpaduKH QYHKIHIA BEIBECTH B YSTHIPEX MOJOKHAX C Pa3HBIMU CTHIISIMH JTHHUH
Ha ogHOM rpaduke. Mcnons3oBats ¢pynkuuu plot2d, plot2d2, plot2d3, plot2d4.

BapuanTel 3aanui

Ne | ®yHkums 1 DyHKuMa 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




JlaGopaTopHas pa6ora Ne3. Pemienne anre6panyecKux ypaBHeHHIl ¢ 0JHOIi HeM3BeCTHOM

1
3amaiite momuoM: pl(z) = z° + 7z* + 1923 + 2522 + 162 + 4. Brrunciute ero
KOPHH.

2 |lng nonuaoma pl(z) ompenenuTs MaKCUMAaIbHYIO CTENICHb, BEIUUCIUTH IPOU3BOIHYIO U
peoOpa3oBaTh MOJMHOM B CTPOKY.

3 |HaifTin KOpHI TTOTIHOMA 6 — 5X + X .

4 3agare aBa momHOMa pl 1 p2 ¢ KOpHSIMI cooTBeTCTBeHHO [1 -3 07 8 -9], [-10-1.3 -7.5 0 0.9]

Hailiti nx cymMMy, pa3HOCTE, YaCTHOE I IIPOII3BEICHIIE.
5 [5. Cosmare mommmoM 6 + 15x + 2x°+x? . BEIUIICINTE €ro 3HAuYeHIS B IIIAMa30He [-5<x<5]).
TlocTpouTs rpadIK 3aBICHIMOCTII P(X).
E.2 .3 < 5
6 Co31aTh MOMMHOM BHma: - 120 + 274x - 225x° + 85x° - 15x* + x°. BeumcInTs 3HAYCHI
sToro nmoammHoMa B S Toukax (0, -4, 5, 7.5, 10).
7 [Bazare nommom Buga p = 10 — 15x + 3x5 + 2x7. Haiitu ero kopHiL
2 -. 4 5

8 Cozmare mommHOM : - 1.2 + 2.7x + 22.5x" — 8.5x" - 7x°. BEIUNCINTE 3HAYEHIIS >TOTO
roanHoMa B 3 Toukax (0, -4, 7.5).

9 3amate ABa moamHoMa pl 1 p2 ¢ KopHsMi cootBeTcTBeHHO [1 -3 0 7], [-10 -1 -7 0.9] Haiitnn
UX CYMMY, Pa3HOCTh, YaCTHOE U MPOI3BeJeHIIe. BEIUICINTE 3HAUEHNSA 3TOTO IMPOM3BEIeHIT
IOIIHOMOB B 3 Toukax (0, -4, 7.5).

. x .
10 | 3aman mommHOM p = e Brrunicmits ero 3nauenne npu x=1. Haiitu npom3Boaayro.

JlaGopaTopHas padora Ned. Pemienne TpaHCIeHIGHTHBIX YPABHEHHI ¢ OHOW HEH3BECTHOI

Otnenuts rpadudeckn U HAWTH KOPHU YpaBHEHUS, HCTIONB3YA GyHKuuIo fsolve()
1 | loga(x+2)*(x-1)-1=0

2 | 3x+cos(x)+1=0

3| x*V(x+1)-1=0

4 | x*-In(1+x)-3=0

5| x*2*-1=0

6 | cos(2x)-2sin(x)+x=0

7| (2-x)*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

JlaGopaTopHas padora Ne5. Pemienne cucreM ypaBHeHUi
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JlabopaTopHast paGoTa Ne6. MeToabl MHTEPNOJISLMHT
1. 3agana yukius f cormacuo tabmue. JlnHeiHO nHTEpHONTHpOBaTh QyHKIMIO f 1 MOCTPOUTH e¢ rpaduk Ha HHTEpBAE S C MIAroM
0,01, maiiTu e€ 3HaYeHUE B TOUKE X *:

a)

s=[-6; 0], x*= -2

s=[-5; 1], x*=-2



X1 X2 X3 1 V2 V3
-4 -3 -1 -2 0 -1
X RY) X3 Y1 2 V3
-3 -1 0 1 -1 2
X1 X3 X3 X4 V1 V2 V3 V4
-1 0 I 2 1 1 -1 7
6)
s=[-2; 3], x*=0.5

2. [TocTpoiite criaiiH, KOTOPBIN MPOXOIUT Yepe3 ToukH (-7, 0), (-n/2, -1), (0, 0), (7/2, 1) u (n, 0), Ha uHTEpBaE (-7, TT) C MIATOM
7/20. YuuThIBas, 4TO HaYaJIbHbIC IaHHBIC 3a/1AI0TCsl PYHKIUEH

y=Sinx, onpeenuTe CyMMy KBapaTOB OTKIOHEHHIT Juist Touek —n/4; -m/6; -n/3; n/6; n/4. IlocTpoiite rpaduku

CruaiiHa, GYHKIMU M YKa3aHHBIX MATH TOYEK.

3. B Tabnuiie npuBeneHb! 1aHHBIC 0 TeMmepaType B npuropoe Jloc-Anmkeneca 3a 12 vacos (B °F).

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

IepeBenure nannsie B rpanycsl Llenscus. Onpenenure kodUIMEHTH crtaiiHa, KOTOPBIH ONMCHIBAET 3TH JaHHbIe. [locTpoiiTe
CIUTaiiH M MCXO/HBIC JaHHBIC HA OJHOM TpaduKe.

4. Vcrianckuit MpOU3BOINTEND IIUTPYCOBBIX XapaKTEPH3YeTCsl CIEAYIOINM 00BEMOM IPOAAK:

rojx 1965 | 1970 | 1980 | 1985 | 1990 | 1991
o0beM mpozax ($) | 17769 | 24001 | 25961 | 34336 | 29036 | 33417

Hcnonp3ys cruaiig, oneHute 00beM mpoaax B 1962, 1977 u 1992 romax. ITocTpoiiTe crutaiiH 1 UCXOIHBIC JTAHHBIC HA OJHOM
rpaduke.

5. B Tabnuiie npuBeieHBI IIEHBI HA )KYPHAI B €BPO.

HOSIOpp | mexadpe | HOSOpPE | SAHBAPHL | SAHBAPH | SHBAPH | HOAOPH | 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

OrneHnTe CTOMMOCTD U3AaHus B HOsi0pe 2002 roja, ¢ moMoIelo ciuiaiHa. Kak m3MeHuTcs oneHka s Hosiops 2002 roxa, ecnu

CTaHET M3BECTHO, 4TO B HOsIOpe 1991 roja cTOMMOCTh H3IaHUS
coctasuia 6,3 eBpo? [locTpoiiTe rpaguky crlaifHa ¥ UCXOTHBIX JTAHHBIX.







JlaGopaTopHas padora Ne7. AnnpokcuManus

1 ATNIpOKCUMHPOBAThH TAOIUYHO 3aJaHHYIO (PYHKIIUIO TIOJIMHOMOM IIEPBON CTEIICHH
X1 X2 X3 W V2 Vi3
4 -3 |1 2 o -1

2 ATNnpOKCUMHUPOBATh TAOIUYHO 3aJaHHYIO (PYHKITUIO IOJIMHOMOM BTOPOW CTCTICHH
X1 X2 X3 W V2 V3
-3 -1 0 1 -1 2

3agaH Ha60p SKCIePHMEHTAIBHBIX [JAaHHBIX V., 3aBHCAINHX OT X. H3BecTHO. UTO

J

v'BKCHepHMeHTaIIBHBIe 3HAQUEHHI ); COAepKaT omu0ku. CuuTas. 4To pealbHasd 3aBHCHMOCTD (X;,)3)

J

uMeeT BHI v = Cjx cos(Cox) + Cs,. HailTH mapaMeTpsl C;, Cs, C;.

h
n
N

x=0 050 1 15 2 255 3 35 4 45 5

4
Hns TadmaHoill pyHKOUH
Lr
x(05 |1 |15 |2 25
¥110.511.610.55]0.26 (0.15
oAoOpaTk MOAXOAAMINIT BUJI allIIPOKCHMHpPYVIOIEi] e€ HennHeilHOI 3aBICHMOCTH U3 pAJa:
a)y=ax" 6)y=ae”™ B)y=a+bx T)y=I1/(a+bx)
5
Haiitn mapameTpsl creayromeii (GyHKIM y=x/(4x+B), ecmn 3agaHel e€ 3HaueHns B 10
TOUKAX:
x 3 3l 32 33 34 35 36 37 38 39
y 061 06 0592 0.58 0.585 0.583 0.582 0.57 0.572 0.571

JlaGopatopnas padora Ne8. Hucjiennoe quddepeHuMpoBaHue 1 HHTeTPUPOBaHNe

BrraucnnTh KaXkaplil U3 yKa3aHHBIX HHTETPAIoB TpeMs crioco0amu (C MOMOIIBI0 (pyHKITHHA
1 inttrap(), intg(), integrate(). CpaBHuTe pe3yabTaThl.

L fjo—=dx 2 [ (x*+3x —8)dx 3. [ x sinx dx




2 BBlUHCITHTD HHTErPal ) 01 (tg &> ﬁ 4 x) dx, ucrionb3ys GyHKIu intg().

3 BeruncnuTs 3HaueHue npousBoaHoM GyHkimu f(X) B Touke xq

f(x) =sin (Cos (%)) Xy = %1.

1+ x2 0o =73

£ = tg (cos (\fg + sin x)) 1+ V52

_1-+53

f(x) = sin(x® — 7x? + 6x + 8) Xo =

JladopaTopHast pabora Ne9. IlpuéaukénHoe pemieHue 00bIKHOBEHHBIX JM(pepeHIuATIbLHBIX YPABHEHU

Bapuanr 1

1. Pemnrte muddepeHIHATEHOE YpaBHEHHE MEPBOrO IOpsaAKa V' = 3x? pu
HavatbHOM yeroBud V(2) = 0,5 na uaTepBane 2 < x < 4. Iloctpoiite rpaduk.
2. Mogens XHIIHHK — JKepTBa  ONHUCHIBAeTCA  CHCTeMOH  HeMMHEWHEBIX
muddepeHTHATREHBIX YpaBHEHHH:

{x'(t) = Ax(t) — Bx(t)y(t)

y'(t) = Cx(£)y(t) — Dy(t)
IlycTe x(1) W y(1) onpeJensiOT MOMYISAIHI0O KPOIMKOB H JIMC, COOTBETCTREHHO, B
MoMeHT BpemeHH 7. KoapdunmeHTr Monenu zamatotes: A=I1; B=0,01; C=0,0001;
D=0,4. Onpeennre, Kakoe KOTMIECTBO JKHBOTHRIX OyIeT B CHCTeMe depes S JIeT, eclIH

B 0-if MOMeHT BpeMeHHu OwIT0 X(0))=2000 kpoauKoR u y(0)=350 mucwur.
2

a :
3. Pemute qu(pepeHIHaNILHOE YpaBHEHHE d—t32/+ ty = sint ¢ yIeTOM HaYaIBHEIX
yeaosuii ¥(0) = 1 u y'(0) = 0 na unrepsaie t € [0,2].

Bapmuanr 2
1. Haiioure pemenue OJIY y' = —y® +0,2sinx ¢ HauaibHBIM  yCIOBHEM
v(0) = 0,707 na unreppaie 0 < x < 10. [loctpoiite rpadux.
2. Mogenr XHIDHHK — JKepTBa  OIMCBHIBAeTCA  CHUCTEMOH  HeJIMHEHHBIX

auQdepeHITMATBHBIX YpaBHECHHH:

{x’(t) = Ax(t) — Bx(t)y(t)

y'(t) = Cx()y(t) — Dy(t)
Ilyere x(7) u y(7) onpeleidrOT NONYIALUI KPOIHMKOB W JIMC, COOTBETCTBEHHO, B
MoMeHT BpeMeHH /. Koapdumuentsr Monenn 3amatotcesa: A=4; B=0,04; C=0,0004;
D=0,8. Onpenennre, KaAKoe KOJIHMISCTBO ;KHBOTHEIX OYCT B CHCTEME uepe3 S JIeT, ecIu
B 0-if MoMeHT BpeMeHH Ow1T0 X () =6000 KpomukoB u v(0)=120 mucwurr.

d* d
3. Pemure muddepeHrmamsHoe ypaBHEHHE d—t); + 4d—); +3y=t—1 ¢ yderoM

mavaneHeix yeroruit y(0) = y'(0) = 0, wa unrteprane t € [0,10].



4.2. OueHoYHbIe cpeCTBa NPOMEKYTOUHON aTTecTallui

[lo mucumnimuHE NPEAyCMOTPEH SK3aMEH. OJK3aMeH MPOXOAWT Io Owreram. B kaxkmom OuneTe OWH TEOPETHYECKUI
BOIIPOC M OJHA 3a7a4a. DK3aMEH MPOBOIUTCSA B YCTHOM, MMChMEHHOHN MM KOMIIBIOTEpHOH (hopme. OlLieHnBaeTCsI BIaICHHE
MaTepualioM, €ro CHUCTEMHOE OCBOEHHE, CIIOCOOHOCTh NMPHUMEHSATh HYXKHBIE 3HAHWS, HaBBIKM M YMEHHS TIpU aHaln3e
NpOOJIEMHBIX CUTYaluil U peIIeHUH MPAKTHYECKUX 3a/1aHHH.

4.2.1. YcTHBIN WIM NHCbMEHHBIH 0TBET HA BONPOC

4.2.1.1. Ilopsaaok npoBeeHH.

VYCTHBIM MMM NUCBMEHHBIN OTBET Ha BOIPOC HANpaBlIeH HAa MPOBEPKY 3HAHUN OCHOBHBIX pa3feloB IO AUCIUIIINHE
«HucneHHble METOABIY.

4.2.1.2. Kpurepun oneHUBAHNS.

17-20 6an10B cTAaBHUTCS, €CJIU 00YIAIOIIHIACS:

B oTBeTe kaueCcTBEHHO PACKPBLI cojepxkaHue TeMbl. OTBET XOpOIIO CTPYKTypupoBaH. [IpekpacHO OCBOEH MOHSATHITHBIM
anmapat. [IpogeMOHCTPHPOBaH BHICOKHMH YypOBEHb MOHMMaHHUsl Marepuaia. [IpeBocxongHoe ymeHne GpopMynupoBaTh CBOH
MBICJIH, 00CYKAATh JUCKYCCUOHHBIE TIOJIOKEHUSI.

14-16 6an10B cTaBHUTCS, €CJIU 00YIAIOLIHIACS:

OcHOBHBIE BOIIPOCHI TeMBbI PacKpbll. CTPYKTypa OTBETA B LIEJIOM a/IEKBaTHA TeMe. XOPOIIIO OCBOSH NMOHATHHHBIN armnapar.
[TponeMOHCTPUPOBAaH XOPOIIWI ypOBEHb MOHUMaHHS Marepuana. Xopollee yMeHHe (OpPMYIHPOBaTh CBOM MBICIH,
00CyXaTh TUCKYCCHOHHBIE MOJ0XKEHHSI.

11-13 6anJ10B CTABUTCSL, €CJIU 00yUaIOIIHiCs:

Temy wdactmuno packpsul. OtBer cmabo cTpykTypupoBaH. I[IOHATHIHHBEIM anmapar OCBOEH dYacTH4HO. [loHmmaHume
OTIETBHBIX MOJOKEHUH W3 MaTephaja Mo TeMe. Y AOBICTBOPUTENbHOE YMEHHE (OPMYIHPOBATh CBOM MBICIH, 00CYKAaTh
JIUCKYCCHOHHBIE TTOJIOKEHHS.

0--10 6a/UIOB CTABUTCS, €CJIM 00YyUAIOIIUIACS:

Temy He packpbul. [IoOHATHIHBIA ammapaT OCBOEH HEyHOBIETBOpHTENbHO. [loHMMaHMe MaTepuana (parMeHTapHOE HIIH
orcyTcTByeT. Heymenue ¢hopMynpoBaTh CBOU MBICIH, 00CYXIaTh AUCKYCCHOHHBIE TTOJIOKCHUS.

4.2.1.3. OuneHo4Hble cpeaAcTBAa.

Bomnpocs! 1151 yCTHOr0 WJIM NHCbMEHHOT0 OTBETa

. U3mepenue. [lorpemHocTs. Buapl 1 HICTOYHUKH MOTPELIHOCTEN.

. [lpnbnmxenHsle pemeHns ypaBHeHNH 1 ux cucteM. [locTaHOBKa 3amaun. JBa sTamna pemenns 3agadn.

. Otnenenue KopHen.

. YTo4HEHHUE KOpHEH MEeTOIOM TpOO.

. YTO4YHEeHHue KOpHEei MeTOIOM X0 (IPONOPIHOHATIBHOTO JCIICHHS).

. YTouHEeHUEe KOpHEN METOZIOM KacaTeldbHbIX (MeToll HploToHA).

. YTouHeHne KopHel KOMOWHUPOBAaHHBIM METOIOM.

. YTOouHEHUE KOpHEH METOAOM MIPOCTON UTEPALIUH.

9. TouHbIe METOBI PEIICHHUS CUCTEM JINHEHHBIX ypaBHEHHUH.

10. TIpuOnuxeHHbIe METOBI PEIICHHS CUCTEM yYpaBHEHUI.

11. MaTepnonupoBanue pyHkiwii. [locTaHoBKa 3a1a4y HHTEPIIONMPOBAHUS U 331a4H apa0OIMIECKOr0
MHTEPIIOINPOBAHUSI.

12. Meton HeonpeieNieHHBIX K03(h(hunreHToB. ENMHCTBEHHOCTD peleHns 3a1aqu.

13. Untepnomnsuuonnas popmysia Jlarpamka.

14. TlepBast uaTepnonsiuonHas Gpopmyia HeroroHa.

15. Bropas unrepmossiiinonHast popmyna HeroroHa.

16. INorpemHOCTH MapabOTMIECKOTO HHTEPIIOTUPOBAHNSI.

17. UnTepnonupoBaHue crulalHaMu

18. TlpubmmkenHoe AuQGepeHIIuPOBAHHE.

19. UncneHHbIe METO/IBI BEIYUCICHHUS HHTETPAIOB

20. KBagparypusie popmynsl Hetorona-Koteca.

21. ®opMynsl IPSAMOYTOJILHUKOB.

22. ®opMmyna Tpanenuu.

23. O606meHHas popMyIia Tpareuy.

24. ®opmyna CumncoHa.

25. O606mmennas Gpopmyrna CumiicoHa.

26. OueHka NorpeiHoCTH METOI0M JIBOMHOIO MepecyeTa.

27. Meron Monte-Kapio BelYHCIEHHS HHTErPAIOB

28. UucieHHble METOBI penieHust quddepeHInanbHeIX ypaBHeHul. [luddepernmansHoe ypaBHEHNE U €T0 pelIeHHe.

29. Metop Diinepa pemenus quddepeHnnanbHbIX ypaBHEHUH.

30. Meron Pynre-Kyrra pemenus nuddepeHnuaibHbIX ypaBHEHHH.

01NN A W~



31. Perenre ypaBHEHUH ¢ YaCTHBIMHU MPOU3BOAHBIMU METOJIOM CETOK.

32. O6paboTKa IKCIIEPUMEHTAIBHBIX JaHHBIX. [locTaHOBKA 3a1a4n. J[Ba 3Tama pelieHus MOCTaBJICHHOW 3aa4u.
33. MeTtog cpeaHux.

34. MeTo HaNMEHBIIIUX KBAJIPATOB.

4.2.2. Pemienue 3a1a4

4.2.2.1. Ilopsaaok npoBeeHH.

IIpemnararotcs 3a1a4u Ha TPOBEPKY YMEHUH peliaTh 3aJ]a4d YACICHHBIX METOIOB.

4.2.2.2. Kputepuu oueHUBaHUS.

26-30 6a1J10B CTABUTCSI, €CJIH 00yJAIOIINMCH:

3amaHue BBITOIHEHO ITOJIHOCTHIO U IIPABIIIHHO.

21-25 6anJ10B cTaBUTCH, €CJIH 00y4AIOIIMMCS

3amaHre BBITIOJIHEHO TMOJIHOCTBIO, HO HET JOCTaTOYHOro OO0OCHOBaHMs. MM TOpuH BEPHOM pEIICHHU JOMYIICHA
BBIUMCITUTENIbHAS OIMUOKA WIIH HETOYET, HE BIUSIOIIUI Ha TPAaBUILHYIO MOCICIOBATEIIBHOCTD PACCYHKICHUIMA.
17-20 6anaoB cTaBUTCSH, €CJIH 00YIAKINMCS:

3amaHue BBITOTHEHO YaCTHYHO FUIH ¢ (PaKTHUCCKUMHU U BBIYHCIUTEIEHBIMH OIMTHOKaMH.

0-16 6a;1;10B cTaBHUTCS, €CJIH 00YYAIOLIUMCS:

3aaHre HE BHIMIOJIHCHO WK BBHIIOJIHEHO C OOJBIIMM KOJUYECTBOM (haKTHYCCKHX M BEIUMCIUTEIBHBIX OMIHOOK.
4.2.2.3. OueHo4yHbIe CPeACTBA.

1. Pemuthb ciocoboM Xop/1 U KacaTeNbHbIX ¢ TOYHOCTHIO 10 0,01 crenyrolnee ypaBHEHHE

x*+3x-20 =0.

2. Pewutsb ciocoboM Xopj1 1 KacaTelbHbIX ¢ TOYHOCTHIO 10 0,01 crenyrolnee ypaBHEHUE

x*-2x-5 =0.

3 Hcnonp3yst HHTEPIOISANUOHHYIO (opMyny Jlarpanxka, HalTH ypaBHEHHE MapadoIibl MPOXOSIICH Yepe3 TOUKH (2;

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

4, Haner touku (0; 3), (2; 1), (3; 5), (4; 7). Ucnonms3yst mHTepHOIANIHOHHYIO (popmymy Jlarpamika, cOCTaBUTh
ypaBHEHHE (YHKLUH, IPUHAMAIOIIECH YKa3aHHbIC 3HAUCHHUS MPY 3aJaHHBIX 3HAYCHHSAX apryMEHTa.

5. Hcnonp3yst nHTEpNOISIHOHHYIO (hopMyity Jlarpanxka, mocTpouTh GpYHKIMIO, TPUHUMAIOIYIO 3HAYCHHUS 3a/JaHHBIC
TaOMUIEH.

X 1 3 4 6
y -7 5 8 14

6. JlaHbl tecATUYHBIE JOTapU(pMBI YHCEI:
lg 2,0 =0,30103, lg2,1=0,32222, Ig 2,2 =0,34242,
lg 2,3=0,36173, lg 2,4 =0,38021, Ig 2,5=0,39794.
[onk3ysck HHTEPIOIAHOHHOMN hopmyoit HetoToHa, Haiitn 19 2,03.
7. ITo ¢dopmyinie NpsIMOYroJIbHUKOB BBIYUCIHTH 2 , pa30uB MHTEepBal MHTEerpupoBaHus Ha 10 yacteid.

I:I\/;dx

OIEeHUTh TOTPEIIHOCTb.

8. ITo popmyne CuMIicOHA BEIYUCIUTH 1 , ¢ TogyHOCTHI0 710 0,001
2
| = [V1+x" dx
0
9. [To popmyne Tparmenuii BEIYUCIUTH 1 , ¢ TouHOCTbI0 710 0,01
| = I e dx
0
10. Haiitn, ucnons3yst meTon OJiinepa, 3HadeHUS (QYHKIUH Yy, omnpenenseMol auddepeHnraibHbIM ypaBHEHUEM

,  y—Xx lIpU HAYQILHOM YCIIOBHH y(0) = 1, npuanmast h = 0,1. OrpaHn4MBasCh OTHICKAHHEM IEPBBIX YETHIPEX

y+x

3HAaueHui y.
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NMPOrpaMMHOro odecnedeHusI 1 HHPOPMAIUOHHBIX CIPABOYHBIX CHCTEM

Hanpagnenne noarorosku: 09.03.03 - [Npuxiagnast nHpopmarnka
Ipoduns noaroroBku: [lpuknanHas vHGOpMATHKA B IKOHOMHUKE
Ksamudukanms BeITycKHHIKA: OaKaiaBp

®dopma o0ydeHust: ouHOE

S3bIK 0OyUeHUs: pycckuit

Ton Hauana oOyueHus o o6pa3oBarenbHOM nporpamme: 2021

OcBoeHHE MAUCHMIUIMHBI (MOAYJNs) TpEANoJiaraeT HCIOJIb30BaHKUe
nH(pOpPMAMOHHO-CIIPaBOYHBIX CUCTEM:

Office Professional Plus 2010

Kaspersky Endpoint Security mias Windows

GIMP

Inkscape

Notepad ++

Python

Lazarus

OnexrpoHHas Oubmmorteunas cuctema «ZNANIUM.COM»
OnektpoHHast oubnmoTeyHas cucrema MznarenscrBa «Jlanbp»
OnektpoHHas OubmMoTeyHas cucrema « KOHCYJIbTaHT CTy/ICHTa

cJcayrmero mnporpaMMHOIo

obecrieueHUsT U



