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IIporpammy mucruruiHel paspadoran(a)(u) monent, k.H. Aaucumona O.C. (Kadeapa mareMaTuku u MPUKIATHON
HH(OPMATHKH)

1. IlepeyeHb NJIAHHPYEMBIX PpPe3yJbTATOB OOy4YeHHMs] MO AUCHUIVIAHE (MOAYJII0), COOTHECEHHBIX ¢
IJIAHUPYeMBbIMU pe3yabTaTamu ocsoenust OIIOII BO

OO0yuaronuiicsi, OCBOMBIIUHN JUCIUTUINHY (MOIYJIh), TOJDKSH 00J1a1aTh CIIeIyIOIIMMHA KOMITCTCHITUSIMHU:

HIngp Pacuiudposka
KOMIIeTeHIINU NpuodpeTaeMoii KOMIeTeHIHU
OIIK-1 CnocoOeH IPUMEHSTH €CTECTBEHHOHAYYHbIE M OOIIEHH)KEHEPHBIC 3HAHUS, METOABl MaTeMaTHYECKOTO

aHaNMM3a W MOJENUPOBAHHUS, TEOPETUUYECKOr0 M OKCIEPUMEHTAJIbHOIO  HCCIEJAOBaHUS B
PO eCCUOHANTBHON JeSITeIPHOCTU

OIIK-1.1 3HATH CITOCOOBI MPUMEHEHHS €CTECTBEHHOHAYYHBIX U OOIICHHKEHEPHBIX 3HAHUH, METOJIOB
MaTeMaTHYeCKOTO aHaIu3a U MOJISTMPOBAHHMS, TEOPETHYECKOTO U SKCIIEPUMEHTAILHOTO UCCIICJOBAHUS
B IpO(eCCUOHATILHON AESATEIbHOCTH

OIIK-1.2 YMeThb OPUMCHATH CCTCCTBCHHOHAYYHBIC U O6H.[€I/IH)K€H€]I)HLIG 3HaHUsA, METOAbI MATEMATHICCKOI'O
AHAJIN3a U MOACIUPOBAHUS, TCOPETUYCCKOI'O U SKCICPUMEHTAJIBHOI'O UCCIICAOBAHNS B
HpO(I)eCCPIOHaJ'IBHOﬁ JACATCIbHOCTHU

OIIK-1.3 BJ'IaZ(eTL CIIOCOOHOCTBIO NPUMCHATb CCTCCTBCHHOHAYYHBIC U 06H.IGI/IH)K€HCPHBIC 3HaHUsA, METOIbI
MATCMAaTHYICCKOT'O aHaJIn3a U MOACIUPOBAHMS, TCOPECTUICCKOI'0 U SKCIICPUMCHTAJILHOI'O UCCICAOBAHNUA
B HpO(I)CCCPIOHaJ'ILHOﬁ JCATCIBHOCTHU

OIIK-7 CriocoOeH pa3pabaThIBaTh AITOPUTMBI M IPOTPAMMBI, TIPUTOAHBIE IS IPAKTUIECKOTO TPUMEHEHHSA
OIIK-7.1 3HATH TEXHOJIOTUHU pa3pabOTKH aITOPUTMOB U IIPOTPAMM, IPUTOJHBIX JJI IPAKTHUECKOTO MIPUMEHEHUS
OIIK-7.2 YMeTh pa3pabaTeIBaTh alTOPUTMBI M IPOTPAMMBI, IPUTOAHBIE I MPAKTHUECKOTO MPUMEHEHUS

BJ'IaZ(GTL CIIOCOOHOCTBIO paSpa6aTLIBaTb AJITOPUTMBI U IPOIr'PAMMBI, IPUTOAHBIC I MMPAKTUICCKOI'O
IIPUMCHCHU A

OIIK-7.3

OO0y4aroniuiicsi, OCBOUBIINHA UCITUTLTHHY (MOIYIIB):

JlomKeH 3HaTh:

- CHOCO6I)I MPUMEHCHUA €CTECCTBECHHOHAYYHBIX 3HaHHﬁ, METOA0OB MAaTEMAaTHYCCKOI'0 aHajin3a U YUCJIICHHbIX METO0B B
Oyayuiei npodecCHoHATLHON e TeIbHOCTH:

- TEXHOJIOTUH Pa3pabOTKH AJITOPUTMOB U [IPOTPaMM, IPUTOHBIX JUIs IPAKTHYUECKOTO MPUMEHEHHS B Oy ayeit
podeCCHOHAIBLHOMN eI TEIbHOCTH.

JoyxeH ymeTb:

- IIPUMEHATh €CTECTBEHHOHAYYHBIC 3HAHUS, METOJbI MaTEMaTHYECKOTO aHaJIn3a M YHCIEHHbIE METOMBI B Oymymien
npodeccnoHaTBLHOM AesATENBHOCTH;

- pa3pabaTeIBaTh TOJ PYKOBOACTBOM HACTaBHHMKA AalTOPUTMBI M IPOTPAMMBI, NMPHUTOTHBIE AJIS HPAKTHIECKOTO
IIpuMeHeHns B Oymymieil mpodecCHOHaIbHOM eI TeTFHOCTH.

JlomxeH BIaeTh:

- CHOCO6HOCTBIO INPUMEHATh C€CTCCTBCHHOHAYYHBIC 3HAHHUA, MCTOJbI MATEMATHUYECKOI'0 aHajlin3a W YHUCJICHHBIX
METOJIOB B Oyayteil npodhecCHOHaTbHOMN e TeTbHOCTH;

- CIIOCOOHOCTHIO pa3padaThiBaTh IOJI PYKOBOJCTBOM HACTABHUKA AITOPHUTMBI M MPOTPAMMBI, MPHUTOTHBIC IS
MPAKTUIECKOTO MPUMEHEHUS B OyayIiel IpoQecCHOHATEHOM ACITENbHOCTH.

2. MecTo qucuumuinnel (MoayJsi) B ctpykrype OIIOII BO

JanHas pucnummimHa (Moaynb) BimoueHa B pasgen  "'B1.0.04.07  Jucumruimasl  (Moxynu)"  OCHOBHOM
npodeccronanbHON oOpa3oBatenbHON mporpammsl 09.03.03 "IIpuknanxas napopmatuka (IIpuknannas undopmaruka B
9KOHOMHUKE)" u OTHOCUTCS K 00s13aTeIbHBIM JUCLIUILUIMHAM.
OcBauBaetcs Ha 3 Kypce B 6 cemecTpe.

3. O0beM AUCHMILIMHBI (MOAYJISI) B 3a4eTHBIX €IHHUIAX ¢ YKa3aHHEM KOJIMYeCTBA YacOB, BbIIEJEHHbIX Ha
KOHTaKTHYI0 padoTy ofydalouiuxcsi ¢ nmpemnoaaBaTesieM (M0 BHIaM Y4YeOHBIX 3aHATHI) M HA CAMOCTOSITEJbHYIO
padoTy o0y4aommxcst



OO6mmas TpyJ0eMKOCTh JUCIUTIIMHBI COCTaBIsAET 4 3a4eTHRIX(bIe) eanHuIl(bl) Ha 144 qaca(oB).

KonraktHast pabdora - 18 uaca(oB), B ToM uucie jekuuu - 6 4aca(oB), mpakrtuueckue 3aHaTus - 0 yaca(oB),
naboparopHsle paboTsl - 12 yaca(oB), KOHTPOJIb CAMOCTOSTENBHON paboThI - 0 yaca(oB).

CamocrosTenpHas pabdora - 117 gaca(oB).
KonTpomas (3auét / ax3amen) - 9 gaca(oB).
dopma MPOMEKYTOYHOTO KOHTPOJIS AUCIUILTHHEL: K3aMEH B 6 ceMecTpe.

4. Copep:xkaHue IHMCHMIUIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOe II0 TemaMm (pa3zejaM) ¢ YKa3aHHEM
OTBEICHHOI0 HA HAX KOJINYeCTBA aKaJeMHYeCKHX YaCOB U BH/I0B y4eOHBIX 3aHATHI

4.1 CTpyKTypa ¥ TeMaTH4YeCKHUH IUIAH KOHTAKTHON U CaMOCTOATEIbHOI padoThl 0 AUCHHUILINHE (MOLYJIIO)
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1. |Tema 1. BBeneHue B YUCIEHHBIE METO/BI. 6 1 0 0 12
2. |Tema 2. PereHne ypaBHEHUH ¢ OHOH HEM3BECTHOM. 6 2 0 2 20
3. |Tema 3. PerieHne cucteM JTUHCHHBIX YPaBHCHUH. 6 1 0 2 16
4. |Tema 4. IHTepnionMpoBaHue. 6 2 0 2 18
5. [Tema 5. BrruucieHue onpeaeieHHbIX HHTETPAIOB. 6 0 0 2 16
6. [Tema 6. Pemenne nugdepeHInanbHbIX ypaBHCHHH. 6 0 0 2 18
7. [Tema 7. OOpaboTKa IKCIIEPUMEHTAIBHBIX JAHHBIX. 6 0 0 2 17
Mtoro: 144 4. (u3 HUX 9 4. KOHTPOJIb) 6 0 12 117

4.2 CoaepxxaHue TUCHMILVIMHBI (MOIY.151)

Tema 1. BBeneHnne B YHCJI€HHBIE METO/IbI.

OmnpeneneHre MOTPENIHOCTH. AOCONOTHAST TOTpemrHOCTh. OTHOCHTENBHAs TOTPEITHOCTh. MOIETHpPOBaHHE Kak
Meron no3Hanus. HatypHslil skciepumenT. @usndeckoe MojaenrpoBaHue. Maremaruueckoe MoaenupoBaHue. YuciaeHHoe
MonenupoBanue. MmwuranponHoe MojeaupoBanue. MHGOpMaIlMOHHBIE MOACTH. BBIUHUCIUTEIbHBIA JKCIICPUMEHT.
HcTouHuKH NOrpeIHOCTH.

Tema 2. PemieHue ypaBHeHHUIi ¢ 01HOI HeU3BECTHOM.

[TocranoBka 3amaun. KopeHb ypaBHeHus. PemieHune ypaBHeHHs. AHAIMTUYECKOE pEIICHWE YypaBHEHUS.
PaBHOCHIBHOCTE ypaBHeHHH. OTneneHne KopHeH. YTouHeHHe KopHed. Meron mpob. Meron Oucekiuu (IIOJIOBHHHOTO
nenenus). Meron —mpomnopudoHaibHOTO  aAeneHus. Meron xopa. Merog Heroorona. Meron  kacaTenbHBIX.
KomOuHupoBaHHeIiA MeTOA. MeTox UTepanuu.

Tema 3. Pemienue cucreM JIMHeiiHBIX yPaBHEHHId.

Cucrema NMHEHHBIX ypaBHeHHHA. PernieHue cuctembl ypaBHeHuH. Tounble (TIpSMBIE) METOIBI PEIICHUS CUCTEMBI
JMMHEHHBIX ypaBHeHuil. Meron ["aycca. IIpaBuno Kpamepa. OcoGeHHOCTH KOMITBIOTEPHOH peann3aluy TOYHBIX METO/I0B
peuieHus cucteM ypaBHeHM. Meron urtepauuu. CxoaumocTh Merona utepauuu. Meroa 3eitnens. Meron penakcanuu
(ocmabnenwus).

Tema 4. UaTepnosupoBanme.

3amaya anmpokcuManuu. ['eoMeTpuuecKuid CMBICH anmpokcuMaiuu. WHTeprmonupoBaHue. DKCTpanoJUpOBaHUE.
[Tapabomuueckoe wuHTEpHOAUpOBaHUEe. MeToa HeompeneneHHbX KkodhdummentoB. dopmyna Jlarpamxka. I[lepsas
uHTepnosinuoHHas (opmyna HerotoHa. Btopas wHTepnonmsmmonHas ¢opmyna Heiotona. HcmosszoBanme
MHTEPIOJISIIHOHHBIX (OPMYIL.

Tema 5. BorunciieHue onpeieleHHbIX HHTETPAJIOB.

IMocranoBka 3amauu BeUMCIeHUs wuHTerpanoB. @opmyna Herotona-JleliOnuna. ['eomerpudeckuid  CMBICI
BBIUUCIICHUS ONpeesIEHHBIX MHTerpanoB. Dopmynsl mpsmoyroabHUKoB. Keanpatypueie ¢opmynsl Helorona-Koteca.
®opmyna tpanenuii. ®opmyna Cumrcona. Kospdunuentst Koreca. OboOmenHsie kBagpaTypHsle (Gopmynsl. Mertox
JBoitHOTO nepecuera. Meron Mounre-Kapiio.



Tema 6. Pemenue nuddepeHuaibHbIX YpaBHEHUIA.

OObIkHOBEHHOE Au(depeHnaIbHoe ypaBHEHHE U ero peuieHue. Penrenue nuddepeHnuansHOro ypaBHEHHST Ha
uaTepBase. 3amada Komm. [lnddepeHnmanpHoe ypaBHEHHWE W WHTETpajbHOE ypaBHeHHe. Pemenme 3amaun Komm c
momotsio popmynsl Tefinopa. @opmyna Ditnepa. Merton Diinepa. Pemenne 3anaun Komm u3 uHTErpanbHOrO ypaBHEHUS.
Meron Pynre-Kyrra.

Tema 7. O0padoTKa IKCIEPUMEHTAJTbHbBIX JAHHbBIX.
ITocranoBka 3amaun. OTinu4ume OT 3afadll MHTEpIIONUpoBaHME. JIMHeHHas W KBaapaTH4yHas perpeccuu. Metox
cpenHUX. MeTol HaMMEHBIINX KBaapaToB. [IpremMbl MOCTpOCHUS SMIUPHYECKUX (OpMYI (TeOMEeTpHUecKass perpeccus,

nokasaTesbHasi QyHKIUs, IpoOHO-IMHEHHas (QyHKIus, jgorapugmuueckas GyHKIHS, TUrnepoona, ApoOHO-paluoHaIbHas
¢byHkiys). BeipaBHUBaHNE K HOPMaBHOMY paclpeeICHUIO.

5. IlepedyeHb y4eOHO-METOAMYECKOTO oOecmeYeHHSI [JIsl CAMOCTOSITeJbHOH padoThl 00y4yaroIUXcs IO
AUCHHILTAHE (MOYJII0)

CaMmocrosiTenbHass pa0oTa OOYYAIONIMXCS BBITIONHSICTCS IO 3aJaHUI0 M TPH METOJUYECKOM PYKOBOICTBE
mpemonaBaTensi, HO ©Oe3 ero HemocpeAcTBeHHOro ydactus. CaMmocTosTenbHas paboTa MOIpas3liensercss Ha
CaMOCTOATENFHYIO0 pa0OTy Ha ayJUTOPHBIX 3aHATHSIX W Ha BHEAYAUTOPHYIO CAMOCTOSTENBbHYIO padoty. CamocTosTenbpHasS
paboTa oOydaromuxcs BKIIFOYAET KaK MOJNHOCTHIO CAMOCTOSITEIFHOE OCBOCHHE OTACIBHBIX TeM (Pa3/IeioB) MUCIIHILUIMHBL,
TaKk ¥ HIpopaboTKy TeM (pa3/eiioB), OCBAUBACMBIX BO BpEMs ayIUTOPHON paboThl. Bo Bpemsi caMOCTOATEIBHON pabOThI
00yJarouecss YUTAIOT M KOHCICKTHPYIOT YYeOHYIO, HAYYHYI0 U CIPABOYHYIO JIMTEPATypy, BBIMOJNHSAIOT 3aJaHus,
HaTPaBJICHHBIC HA 3aKPEIUICHUE 3HAHWNA M OTPaOOTKYy YMCHHI M HAaBBIKOB, TOTOBATCS K TEKYIIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 110 TUCIUILIMHE.

OpraHuzanus caMOCTOSTENbHON paboThl 00yJarOIIMXCs PEraMeHTHPYETCsI HOPMAaTHBHBIMHU IOKYMEHTaMH, yueOHO-
METOIMYECKOI JIUTEepaTypol U IIEKTPOHHBIMU 00pa30BaTeNbHBIMU PECYPCaMHU, BKIIIOYAS:

[Nopsinok opraHM3alii M OCYIIECTBICHHS OOpa30BaTENbHOM AEATENLHOCTH 1O 0Opa30BaTENFHBIM IIPOrpaMMaM
BBICIIEr0 00Opa3oBaHUs — MporpaMMmaM OakalaBpuara, IPOTpaMMaM CIEIHAJINTETa, IpPOrpaMMaM MAarucTpaTypbl
(yTBepxIeHHBIN nprkazoM MUHHCTEpCTBa HayKd W BBICIIEro oOpasoBanus Poccuiickoit @exepannn ot 6 ampens 2021
roga Ne 245)

YcraB  ¢emepanbHOrO  rocyJapCTBEHHOTO  aBTOHOMHOTO — 00pa3oBaTenbHOro  yupexaeHus  "KasaHCkwuii
(ITpuBomKCKHiT) hemepanbHBIN YHUBEpCUTET"

[lpaBuia BHYTpeHHEro pacmopsiika (elepaJbHOrO IOCYJapCTBEHHOTO aBTOHOMHOTO — 0Opa30BaTEIbHOTO
yUpEeXICHUs BhICIIEro podeccroHanbHoro oopasosanus "Kazauckuii (ITpuBomkckuil) dhenepaibHblil yHUBepcHuTeT"

JlokansHble HOpMaTHBHBIE akThl Kasanckoro (ITpuBosskckoro) ¢enepabHOTO yHUBEpCUTETA

6. ®oH/1 OLIEHOYHBIX CPeICTB M0 AUCHHMILINHE (MOLYJIIO)

®DOHJT OIEHOYHBIX CPEACTB MO JUCIMILIUHE (MOJIYJI0) BKIIOYAET OIICHOYHBIC MaTepualbl, HAMpaBJICHHbIE Ha
MPOBEPKY OCBOEHMSI KOMIIETEHIIMI, B TOM YHWCJE 3HAHWWA, YMEHUN U HaBBIKOB. DOHJ OLEHOYHBIX CPEJCTB BKJIIOUAET
OLIEHOYHBIE CPEACTBA TEKYIIET0 KOHTPOJIA U OLIEHOYHbIE CPEACTBA MPOMEKYTOUHON aTTECTallUU.

B ¢oHIe 0IIEHOUHBIX CPENICTB COAEPKUTCA CIIEAyIoNIas HHGOopMAaLus:

- COOTBETCTBHE KOMIICTEHIINH IUIAHUPYEMBIM pe3yJibTaTaM 00y4eHHs IO TUCLUILIHHE (MOIYJIIO);
- KpUTEPUH OIICHUBAHUS C(HOPMUPOBAHHOCTH KOMITETCHIINH;

- MeXaHu3M (OPMHUPOBAHUS OLEHKH 110 JUCLUIIIHHE (MOIYJIIO);

- OIFICaHHUe MOPsAKA IPUMEHEHHS U IPOLIEAYPHI OLIEHUBAHUS U KaXXI0TO OIIEHOYHOTO CPEICTBA;
- KpUTEPUH OIIEHUBAHUS JUIS KAXKIOTO OIIEHOYHOTO CPEICTBA;

- COJACpKaHUC OLCHOYHBIX CPEACTB, BKJIIOYasd Tpe6OBaHI/I${, NpeaABABIIACMBIC K HeﬁCTBHﬂM 06yqa101111/1xc;1,
JACMOHCTPUPYCMBIM pE3YyJibTaTaM, 3a/laHusA Pa3JIMYHbIX THUIIOB.

®DOHJT OIIEHOYHBIX CPEJICTB MO TUCIUILINHE HaxoauTcs B [Ipumoxkennu 1 k mporpaMMe JTUCIMILTAHBI (MOJIYJIIO).

7. llepeuyeHb JUTEPATYPbl, HEOOXOIMMOM AJIsl OCBOEHUS JUCUHUIIMHBI (MOTYJI51)

OcBOeHHE AUCIUILTUHBI (MOIYJIs) MPEANoNaracT U3yYeHHEe OCHOBHOHM W JIOMONHHUTEIBHON y4eOHOW IHTEepaTyphl.
JluTepatypa MoKeT OBITh JOCTYITHA OOYYAIOIIMMCSI B OJHOM U3 JBYX BapHaHTOB (JTMOO B 000OMX U3 HUX):

- B DIJICKTPOHHOM BHJC - Ye€pe3 JJICKTPOHHBIC OHOIMOTCYHBIC CHUCTEMbl HAa OCHOBAaHHMH 3aKIO4YeHHBIX KDY
JIOTOBOPOB € IIPaBOO0IIAIaTEIISIMU;

- B meyaTHOM Buje - B HayuHoii 6ubnmoreke Enadyxckoro uactutyta KOVY. OOyuarommecs moydarT yIeOHYIO
JIUTEpaTypy Ha a0OHEMEHTE II0 YHTATCIbCKHMM OWJeTaM B COOTBETCTBHHM C MpaBWIaMHU TMOJb30BaHUs HaywHoit



OUOINOTEKOM.

ONeKTPOHHBIE U3/1aHMS JOCTYIHBI JUCTAHIMOHHO U3 JIF000H TOYKU IPH BBEICHUH O0YJarOMIMMCSI CBOETO JOTHHA U
mapoiyisi OT JWYHOTO KaOmHeTa B cucTeMe "DIeKTpoHHBIH yHuBepcutTeT'. [IpW HCIONB30BaHWM IIEYATHBIX W3JAHHUN
OubnuoTewyHbIl (OHI IODKEeH OBITh YKOMIUIEKTOBAaH MMH M3 pacdera He MeHee 0,25 sK3eMIusipa Ha KakIOTO
00ydaroIerocs U3 4rcia JINI, OJHOBPEMEHHO OCBAMBAIOIINX AAHHYIO JUCIUIUIAHY.

[lepeyens yueOHOU MHUTEpATYPHI, HEOOXOAUMOM IJIST OCBOCHHUS AUCIIUILIINHEI (MOIYJIs), Haxomutces B [punoskerun 2
K pabodell mporpamMme IUCHHIUIMHBEL OH MOIUICKUT OOHOBICHHIO IIPH W3MEHEHHH YCIOBHHA J0roBOpoB KDY ¢
npaBooOiafaTesIMA  3JEKTPOHHBIX H3JaHUM W TpH W3MEHEHHWH KoMIUiekroBaHus (oHmnoB Haywnoit Onbmmorexn
Enabysxckoro nactutyta KOV,

8. Ilepeyens pecypcoB MH(POPMALHOHHO-TeTeKOMMYHUKALHOHHON ceTu "HMHTepHeTr'", HEOOXOAMMBIX JIf
OCBOEHMS JUCHUIJIMHBI (MOAYJIs1)

Yucnennsle MeTos! - hitps://intuit.ru/studies/courses/2317/617/info
Martemaruueckoe Gropo - https://www.matburo.ru/ex_cm.php?pl=cmdu

MexaHI/IKa nu HpI/IKJ'IaI[HaH MaTeMaTUuKa -
http://mechmath.ipmnet.ru/math/numerics/

9. MeToanyecKkue YKa3aHUA JJIA 00yUAIOUIUXCS M0 OCBOEHHIO TUCHMIIUHBI (MOTYJIA)

Bun padort MeToauyecKue peKoMeHIaluu

JICKIIUU JIeKIIMOHHBIE 3aHATHS TIPOBOAATC C UCIIOJIB30BaAaHUCM MHTECPAKTUBHBIX TEXHOJIOTUM U npeamnojararoT
AKTUBHOC Y4aCTHUC CTYACHTOB. HJ’ISI MOATOTOBKH K 3aHATHAM PCKOMCHAYCTCS BBIACIIATL B MATCPpUATIC
HpO6J’IeMHLIe BOIIPOCHI, 3aTparuBacMbIC MPEoAaBaTCJICM B JICKIIUH, U I'PYIIIIUPOBATH I/IHq)OpMa].[I/IIO
BOKPYT HHUX. KenarempHo BBIJACIIATHE B HCHOJ’IBSyeMOﬁ JIMTEPpATypeC IMOCTAHOBKH BOIIPOCOB, HA KOTOPHBIC
Pa3HbIMH aBTOpaM MOTYT OBITh JAaHbl PA3JIMIHBIC OTBCTHI. Ha ocHoBaHNY ITOCTAHOBKM TaKUX BOIIPOCOB
ClIeaycCcr CO6I/IpaTB APTYMCHTBI B ITIOJIB3Y Pa3JIMYHBIX BApHUAHTOB PCIICHUA ITOCTABJICHHBIX HpO6J’ICM.

nabopartopHsle | JlabopaTopHbIe 3aHITHS - 3TO OJJHA M3 PAa3HOBHIHOCTEH MPAKTHYECKOTO 3aHATHS, SIBIISIOMASICS

paboThI s dexTHBHOM PopMOoi yueOHBIX 3aHATHH B OpraHU3alliy BBICIIET0 0Opa3oBanus. JlabopaTopHbIe
3aHATHS IMEIOT BBIPAXKEHHYIO CIIEIN(HUKY B 3aBUCMOCTH OT Y4€OHOW ANCIMIUIMHEL, YIITyOJIsSIOT U
3aKpEIUIIOT TeOpeTHYeCKNe 3HaHMs. Ha 3THX 3aHATHAX CTYAEHTHI OCBAaUBAIOT KOHKPETHBIE METOIBI
N3y4YeHUS TUCLUIIIMHBI, 00yJaroTCsl SKCIIEPUMEHTAILHBIM CII0CO0aM aHali3a, YMEHHUIO paboTath ¢
npudopaMy ¥ COBpEMEHHBIM 000py/joBaHneM. JlabopaTopHble 3aHATHsI Jal0T HATJISITHOE MTPEACTaBIIe HIE
00 M3y4aeMbIX SIBJICHUSIX M TIPOLiEccaX, CTYJACHThI OCBaUBAIOT IIOCTAHOBKY U BEJCHUE IKCIIEPUMEHTA,
yuarcsi yMEHUIO HaOII01aTh, OLIEHUBATH MOJyUYEHHbIE Pe3yJIbTaThl, AeIaTh BEIBOIBI U 00001meHus. Ha
J1a00pAaTOPHBIX 3aHSITHUSAX CTYIEHTHI BBIIOIHAIOT 3aaHusl Ja00PAaTOPHBIX PabOT C UCIONIb30BAaHUEM
raKera MpUKJIaJHbIX MaTeMaTH4ecKuX nporpamMm Scilab. OT4€T o nToram BBHINOJTHEHHBIX
ma00paTOPHBIX PaOOT BBITIOIHSIETCS Ha JINCTax Oenoit Oymaru ¢popmara A4 B TICYaTHOM HITH
pykormcHoM Buze. [Tpn opopmireHnn oTuéra NCIOIB3YyeTCsl CKBO3HAs HyMepanus CTpaHHUII, CUnTast
TUTYJIGHBIH JINCT NIEpBOM cTpaHuLieil. HoMep cTpaHuUIIbl Ha TUTYJIFHOM JHCTE He cTaBuTcsa. Homepa
CTpPaHUIBI CTAaBSITCS 10 LEHTPY BBepXy. [Ipn odopmieHnn oTuéra B neyaTHOM BHJIE KETIATEILHO
coOimoiaTh cireayrone TpeboBaHus. J{is 3aroaoBKOB: NOXYXUPHBIN pHUQT, 14 1T, HEHTPUPOBAHHBIH.
JA1st OCHOBHOTO TE€KCTA: HEXHUPHBIH WpHUQT, 14 1T, BEIpaBHUBaHUE 1O MKUpHHE. Bo Beex ciydasx THl
mpudra - Times New Roman, orctym ab3ama 1.25 cm, mosyTOpHBIN MEXTyCTpOUHBINA nHTEpBa. [Tost:
neBoe - 3 cM, ipaBoe - 1 cM, BepxHee U HIKHee - 2 cM. OTYeT JOIDKEeH CONeP)KaTh CIeIyOIIHe
aneMeHThl: 1) TUTYJIBHBIN TUCT ¢ 00s13aTeNbHBIM YKa3aHueM BapuaHTa; 2) Ilens paboter; 3) 3ananue; 4)
OcHoBHas 4acTh; 5) BeiBo.

camoctos- | CamocTosiTenbHast paboTa CTyI€HTOB MO AUAAKTHYECKOH CYTH HPEACTABISIET COOON KOMILIEKC yCIOBHH
TenbHas paboTa| 00y9IeHNs, OpraHN3yeMBIX IPENoJaBaTeIeM U HallPaBJICHHBIX Ha CAMOIIOATOTOBKY yJaIIuXcs. YuebHas
JeATENIbHOCTh MPOTEKAET 6€3 HEOCPEICTBEHHOTO YyIaCTHs IIPETIOIaBaTelIsl M 3aKII0YaeTCs B
IpopaboTKe JIEKITHOHHOTO MaTepHaia, HOArOTOBKE K JIAOOPATOPHBIM 3aHATUSAM; H3YICHNH YIeOHOM
JUTEPATypPhl U3 OCHOBHOTO W JOTOJTHUTEIHFHOTO CITHCKA.

3K3aMCH 9K33.MGH T10 KypCy MPOBOAUTCA B BUJC TCCTUPOBAHUSA UIIH 110 6I/IHCT3M. HpI/I TIIOJATOTOBKE K OK3aMCHY
HeO6XO}1HMO OonmrpaTbCsad Ha UICTOYHUKH, KOTOPHIC pa361/1pajmcr) Ha JICKIIUAX B TCYCHUE CEMECTPA. B
KaKJOM OMIIeTe IPUCYTCTBYET MPAaKTHIECKOE 3a1aHne (TIOMUMO 2 TEOPETHYECKUX BOIIPOCOB), TAKHM
00pazoM, 00yUarOIIHIACS JEMOHCTPUPYET U HapaOOTAHHbBIC NPAKTHYECKUE YMEHHS U HABBIKH.

10. Tlepeuyenb WHGPOPMAIMOHHBIX TEXHOJIOTHii, MCHOJb3YeMbIX NPH OCYIIECTBJIEHHH O00pPa30BaTEJIbHOIr0
mpomecca mo JUCHUILUIHMHE (MOAYJII0), BKJIIOYAS NepevYeHb NMPOrpaMMHOr0 ofecnedeHusi U HWH(OPMANHOHHBIX
CHPaBOYHBIX CHCTEM (IPH HEOOXOTUMOCTH)



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

Iepedenp MHOOPMALMOHHBIX TEXHOJOIMH, UCIOJIB3YEMbIX MPH OCYLIECTBICHUH 00Pa30BaTENLHOIO Ipolecca Mo
JMUCLUIUIMHE (MOYJI0), BKIIOYAs IEPEeYeHb MPOrpaMMHOIO oOecredeHrss U WHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM,
npencrasieH B [Ipunoxennn 3 xk paboueit mporpaMme AUCITUTUTHHEI (MOIYJIS).

11. Onucanue MaTepUAJbLHO-TEXHMYeCKOil 0a3bl, HeOOXOAMMOWN IJsl OCylIecTBJIeHHMs] 00pa30BaTeIbHOIO
npouecca no JTUCHUILVINHE (MOIYJIIO)

VYuebnas aymutopus Ne 60 (423600, Pecnyonuka Tarapcran, r. Ena0yra, yn. Kasanckas, a. 89) mus npoBeneHus
3aHATHI JIEKIMOHHOTO THIMA, 3aHSATUH CEMHHApCKOTO THIIA, IPYIIOBBIX W MHIWBHAYAIbHBIX KOHCYJBTALHUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEXKYTOUHON aTTECTAIlMH, MMOMEIIECHHE AJISI CaMOCTOATENbHONW paboThl. Kommiekr mebenu (mocamxodHbIx
MecT) 29 mT. KomrmexT Mebenu (mocagovyHbIX MecT) Iurst npenogaBaress 1 mr. Kommeroreprsiii kimace: Kommproteps! intel
core i5 15 mr. MonuTopsr ViewSonic 22d 15 mrr. Ipoektop EPSON EB-535W 1 mir. MatepaktuBHas mocka 1QBoard
DVT TNO082 1 mr. Tpubyna 1 mt. Korgumnonep 1 mr. Hactennsie mon ku 6 mt. lIkad nByxcTBOpUaThHIii ¢ monkamu 1
mr. Be0-xamepa 1 mT. Bbixom B IHTepHeT, BHYTPHBY30BCKas KOMIBIOTEpHas CEThb, JOCTYH B JIIEKTPOHHYIO
nHpopMannoHHo-00pa3oBarenbHylo cpeay. Habop yueOHO-HATIAIHBIX TOCOOMI: KOMIUIEKT NPE3CHTAlUi B AIEKTPOHHOM
(dopmare 10 TpernoaBaeMon JUCIUILTUHE 3-5 mIT.

12. CpeHCTBa aJjanTanvm npenojaBanvs JUCHUIIJIMHBI K HOTpeﬁHOCTﬂM 06yqamumxca HHBAJINJI0B H JIHUII C
OrpaHU4Y€HHBIMHU BO3MOKHOCTAIMU 3/10POBbS

HpI/I HGO6XOZ[I/IMOCTI/I B O6p330BaTeJ'ILHOM nponecce MNPUMCHAIOTCA  CICAYHOIMUE MCETOAbI M TCXHOJIOIHH,
06nerqa}0mﬂe BOCIPUATHUC I/IH(i)OpMa]_II/II/I 06y‘{a}OH.II/IMI/IC$I HWHBAJIMAaMU U JIMIIaMHu C OIrpaHUYCHHBIMHU BO3MOXKHOCTSIMH
300POBbS:

- CO3JaHuec TEKCTOBOI Bepcuu I000r0 HETEKCTOBOI'O KOHTEHTA JJId  €ro  BO3MOXXHOI'O HpeO6p330BaHI/IH B
AJIbTCPHATHBHBIC (I)O]I)MLI, y,HO6HLIe IJI pa3JINdHbIX HOHBBOBaTeHeﬁ;

- CO3J]aHHEe KOHTEHTA, KOTOPBIH MOXHO NPEACTaBUTh B Pa3lIMYHBIX BUAAX O0€3 MOTEpH JAHHBIX WIH CTPYKTYPBI,
NPeAyCMOTPETh BO3MOXKHOCTh MAcCIITA0MPOBAHUS TEKCTa W HM300paKeHUH 0e3 MoTepu KayecTBa, MNPELyCMOTPETh
JIOCTYTIHOCTh YIIPaBJICHUS KOHTEHTOM C KJIaBHATYypHI;

- CO3/1aHHME BO3MOJKHOCTEH [T 00yYaIomNXCsl BOCIPHHAMATE OJHY U TY Jk€ MH(OPMAIUIO U3 Pa3HBIX HCTOYHUKOB -
HarpuMep, Tak, YTOObI JIMIA C HapyLICHUSIMH CIyXa MOJydald WHQOpMAlWI0 BU3yalbHO, C HApyLICHUSMHU 3pEHUS -
ay/IMajbHo;

- TpPUMEHEHHE TIPOTPAMMHBIX CpPEACTB, OOECIIEUMBAIOIIMX BO3MOXKHOCTH OCBOCHHS HABBIKOB W YMEHHH,
(opMHpYEMBIX IMCHMIUIMHOM, 3a CYET aJbTEepPHATUBHBIX CIIOCOOOB, B TOM 4YHCJIE BHUPTYAJIbHBIX JlabopaTtopuil H
CHUMYJISILIMOHHBIX TEXHOJIOTHH;

- TpPUMEHEHWE JWCTAHIMOHHBIX O00pa30BaTENbHBIX TEXHOJOTHH JUIA Tepeaayd HHPOpMAalWH, OpraHU3alnuu
pa3nuuHbIX (OpM MHTEpaKTHBHONW KOHTAaKTHOM pabOThl 0Oydaromierocsi ¢ MpernojaBaTeleM, B TOM 4YHCIE BEOWHApoB,
KOTOpBIE MOTYT OBITH MCIIOJB30BAHBI JUIA NMPOBEICHUS BUPTYAJIbHBIX JIEKIHH C BO3MOXKHOCTBIO B3aMMOAEHCTBHS BCEX
YYaCTHHKOB JAMCTAHIIMOHHOTO OOYYEHHMs, IPOBEICHHUSI CEMUHAPOB, BBICTYIUICHHS C JOKJIAJaMH M 3alUThl BHITTOJHEHHBIX
paboT, MpoBeJeHHUs TPEHUHT OB, OPTaHU3AIMN KOJJIEKTUBHON paboThl;

- HNPUMCEHCHHUC JUCTAHIMOHHBIX O6p330BaTeJ'H)HI)IX TEXHOJIOTUI UIA OpraHu3alnuu (I)OpM TCKYHUICTO U
MIPOMCIKYTOYHOT'O KOHTPOJIA;

- YBCIMYECHHUE TIPOJOJDKUTCIIBHOCTU CHa4Yu O6y‘Ia}OH_II/IMC$I WHBAJIUIAOM WA JHUIOOM C OrpaHUYCHHBIMU
BO3MOXHOCTAMM 3J0POBbA q)OpM HpOMe)KyTO‘IHOﬁ aTTECTAlluM 110 OTHOIICHUIO K yCTaHOBJ’[eHHOﬁ TPOAOJIKHUTEIIBHOCTHU UX
caayun:

- MPOJOJDKUTEIFHOCTH CHAYM 3a4éTa WIH K3aMEHa, IPOBOJMMOrO B MUCbMEHHOU (opme, - He Ooiee yeMm Ha 90
MUHYT;

- TPOJOJDKHUTEIIFHOCTH TIOATOTOBKH OOYyYaromIerocss K OTBETy Ha 3auéTe WM 3K3aMCHE, MPOBOJMMOM B YCTHOMW
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJDKUTEIHHOCTH BBICTYIIIICHNST 00YYAIOIIErocs IPH 3aIUTe KypCOBOM paboTHI - He Oonee ueM Ha 15 MHUHYT.

IIporpamma cocraBiena B cooTBeTcTBUHM ¢ TpeboBanmsmu PI'OC BO u y4yeOHBIM IUIAHOM IO HAMPaBICHHUIO
09.03.03 "TIpuknannas napopmatrka" u npoduitto moaroroBku "l[pukinagHas HHPOpMATHKA B IKOHOMHUKE".
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1. CooTBeTCTBHE KOMIIECTCHIMII IIAHHPYEMBIM pe3y/IbTaTaM 00y4eHHs M0 AUCHUILIMHE (MOYJII0)

Kon m nammenoBanme | IHaMKaTophl AOCTH:KeHHMs1 kKoMmmneTeHuui | OneHo4HbIE cpeacTBa TeKyIero
KOMIETEeHUHH JJIs1 IAHHOM JMCHUNIHHBI KOHTPOJISI M IPOMEKYTOYHOM aTTeCTAlUN
OIIK-1 3HaThb CrocoObl npuMeHeHus | Tekyuuii KOHTPOJIb:
Cnoco0eH  TPHMEHSTh | €CTECTBEHHOHAYYHBIX  3HaHWH, MeTonoB | JlabopaTopHble paboTHI IO TEMaM
€CTECTBCHHOHAYYHblE U | MaTEeMaTHYECKOrO aHaiu3a M uHcJeHHbIX | Tema l. BBeneHue B 4MCIeHHbBIE METOMIBI.
oOIIenHXKeHepHBIC MeTOZIOB B Oynymed mnpodeccuoHanbHoi | Tema 2. Pemenwe ypaBHEHHH C OJHOM
3HaHUA, METOJBI | AEATEIEHOCTH. HEM3BECTHOI.
MaTeMaTH4eCKOIo Tema 3. PemeHue cucreM JUHEHHBIX
aHam3a u | YMETs  TNPUMEHSATh ECTECTBCHHOHAYYHBIC | ypaBHCHUH.
MOJICITAPOBAHHUA, 3HaHUS, METOIBl MaTeMaTHYecKoro aHanms3a | Tema 4. UaTepnonmpoBaHue.
TEOPETUYECKOTO W | 1 YHCICHHBIE MeTomsl B  Oymymei | Tema 5. DBrramciaeHne — ompeneleHHBIX
9KCIEPUMEHTANIBHOTO podecCHOHANBLHOM e TeIbHOCTH. HUHTETpajoB.
HCCIIeIOBaHUS B Tema 6. Pemenne nuddepeHunanbHbIX
npodeccHoHaNBLHOMN Bnagers CIIOCOOHOCTBIO IPUMEHATH | YPaBHEHMM.
JIesITeIbHOCTU eCTEeCTBEHHOHay4yHble  3HaHus, MeToabl | Tema 7. OOpaboTka 3KCIEPUMEHTAIbHBIX
MaTeMaTHYECKOT0 aHaJnW3a W YHCJICHHBIX | JaHHBIX.
METOZIOB B Oyayuield mnpoQecCHOHANBHOM
JIESTeTHHOCTH. IIpoMe:kyTOUHASI aTTECTAILUSA:
Oxsamen
OIIK-7 3HaTh TEXHOJOTUH pa3paboTku anroputMoB | TekylIuii KOHTPOJIb:
Crocoben u IpOTpamMM, TIPUTOIHBIX s | JlabopatopHbIe paOOTHI IO TEMaM
pa3pabatbIBaTh MPAaKTHYECKOTO TpuMeHeHus B Oynymieit | Tema 1. BBenenne B 9uCIIeHHBIC METOBL.
AITOPUTMBI U | IpoQecCHOHANBEHON AEITEIEHOCTH. Tema 2. PemieHue ypaBHEHHH ¢ OJHOM
MPOrpaMMBbI, IPUTOIHbIE HEU3BECTHOM.
pitie: MPaKTUYECKOTo | YMeTh paspabarbiBaTh NOJ pPYyKoBOACTBOM | Tema 3. Pemenne cucteM JWHEHHBIX
MIPUMEHEHUS HAaCTaBHHKA QJTOPUTMBlI M TPOrpaMMBbl, | ypaBHCHHH.
MIPUTOHBIE I IPAKTHYecKoro npuMeHeHus | Tema 4. VIHTepnonupoBaHue.
B Oymymei npodeccuonanvhoit | Tema 5. BeiuucieHune omnpeseNeHHBIX
JeSITeTbHOCTH. UHTErPaoB.
Tema 6. Pemenue muddepeHHaIbHbIX
Bragets ciocoOHOCTBIO pa3padaThiBaTh MOJ | YpaBHEHHIA.
PYKOBOJICTBOM HacTaBHHKa anroputMbl U | Tema 7. OOpaboTka SKCHEPUMEHTAIBHBIX
MPOTPAMMBEI, IPUTOTHBIC TSI IPAKTHYECKOTO | TaHHBIX.
MpUMEHEHHUs B Oyaymieit mpodeccuoHaIbHOW
JIeSITeTbHOCTH. IIpoMe:kyTOUHASI aTTECTAIUSA:
Oxzamen

2. Kputepun oneHuBaHus ¢(h)OPMHPOBAHHOCTH KOMIeTEHIMIA

Kommner 3auTeHo He 3auteno
eHUMA Bbicokuii ypoBeHb Cpennmii ypoBeHb Hu3skuii ypoeHb Huske noporosoro
(OTINYHO) (xopomo) (YAOBJIETBOPUTEIBHO) YPOBHSA
(HeyoBJIeTBOPUTE
JIBHO)
OIIK-1 | 3Haet ciocoOBI 3HaeT OCHOBHBIE CIIOCOOBI 3HaeT oTaenbHbIe criocoObl | He 3HaeT criocoOsl
MPUMEHEHUS MIPUMEHEHHUS MIPUMEHEHHUSI MIPUMEHEHUSI
€CTEeCTBEHHOHAYUYHBIX €CTECTBEHHOHAYUYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHbI
3HaHUN, METOJOB 3HaHUU, METOJIOB 3HaHUM, METOJIOB X 3HAHUH, METO/I0B
MaTeMaTHUYECKOI0 aHaJl3a | MaTeMaTHYeCKOIro aHaJIM3a U | MAaTeMaTHYeCKOTo aHallu3a | MaTeMaTHYeCKOro
Y YHUCJICHHBIX METOJ/IOB B YUCJIEHHBIX METOJIOB B U YHCIIEHHBIX METOJOB B aHaiu3a u
Oymymei Oymymei Oymymei YUCJICHHBIX
npodeccrnoHaNbHONI npodeccrnoHaTbHOMI poheCCHOHATIBHOM METOOB B Oy Iymiei
TS TETBHOCTH JIeSATETBHOCTH, TOTYCKast JIeSITEIbHOCTH, JIOITyCKast npodeccnoHaTbLHOM
HE3HAYUTENIbHBIC OIMOKKA B | TUIMYHBIE OIIMOKU B JIeSITEIbHOCTH
PacCYKICHUSX U BBIBOAAX PacCyKACHUAX U BBIBOAAX

YMeeT npuMeHsTh YMeeT npuMeHsTh YMeeT npuMeHsTh He ymeer
€CTECTBEHHOHAYYHbIE €CTECTBEHHOHAYUYHbIE €CTECTBEHHOHAYYHbIE TIPUMEHSATH
3HAHUsI, METOIbI 3HAHUA, METOIBI 3HAHUS, METOIBI €CTECTBEHHOHAYYHbI
MaTeMaTHUYECKOIo aHaJl3a | MaTeMaTHYeCKOro aHAJIW3a U | MaTeMaTHYeCKOro aHaJlu3a | € 3HAHUS, METOAbI
Y YHUCJICHHBIE METObI B YHUCJICHHbIE METOJIbI B Y YUCJICHHBIE METOIbI B MaTeMaTH4YeCKOro




Oynyrei Oynyren Oynyrie aHanu3a u
npogeCCUOHANTBHOM npo¢eCCUOHANTBHOM npodheCCUOHATBHOM YUCIICHHBIC METOIBI
JICSITETbHOCTH JIESITEIBHOCTH, JTOMyCKast JIESITeTbHOCTH, TOMyCKast B Oymymeit
HE3HAYUTEIHHBIC OIMMOKU B | THIUYHBIC ONTHOKH B npoQeCCUOHATBHOM
paccyXKICHUSAX U BBIBOJIAX PacCyXICHUSX U BBIBOAAX | NCSITEIBHOCTH
Brnaneet criocoOHOCTHIO BrnaneeT criocoOHOCTBIO BrnazeeT crmocoOHOCTEIO He Bnaneer
MIPUMEHSTh TIPUMEHSTH TIPUMEHSTh CIIOCOOHOCTBIO
€CTeCTBCHHOHAYYHBIC €CTECTBEHHOHAYYHEIC €CTeCTBCHHOHAYYHBIC TIPUMEHSATH
3HAHU, METOBI 3HAHUS, METOBI 3HAHUS, METOIBI €CTeCTBCHHOHAYYHBI
MaTeMaTHYECKOTO aHallM3a | MaTeMaTHIeCKOTO aHAIN3a M | MAaTEeMaTHYECKOTO aHali3a | € 3HAHMS, METOJIBI
1 YHCIICHHBIX METOIOB B YHUCIICHHBIX METOJIOB B Y YHCIIEHHBIX METOIOB B MaTeMaTHIEeCKOTO
Oymymei Oymytmei Oymymmei aHaJIHM3a "
poheCCHOHATBHOM npoQeCCUOHATBHOM npo¢eCCHOHATBHOM YUCIICHHBIX
JeSITeIIBHOCTU JIESITETBHOCTH, TOMyCKast JESITeTBHOCTH, IOITyCKast METOJIOB B Oymymieii
HE3HAYUTEIbHBIC OIIMOKU B | THITUYHBIC OIIHOKU B npo¢eCCHOHATBHOM
BI)I60pe panrOHaJIbHBIX pacCyKICHUAX U BbIBOJAX JACATCIBHOCTH
METOJIOB
OIIK-7 | 3HaeT TeXHOJIOTUU 3HaeT OCHOBHBIC 3HaeT oTAeIbHbIC He 3naer
pa3paboTKy aJiTOPUTMOB U | TEXHOJIOTHUHU pa3pabOTKU TEXHOJIOTHH Pa3paboTKu TEXHOJIOTHH
MIPOTpaMM, IPUTOTHBIX ANTOPUTMOB U TIPOTPaMM, AITOPUTMOB U TIPOTpaMM, | pa3pabOTKH
JUTS IPAKTHIECKOTO TIPUTOTHBIX IS TIPUTOTHBIX IS ANTOPUTMOB U
MIpUMEHCHHUS B Oy mymeit MPaKTUIECKOTO MPUMEHCHHS | TMPAKTHYECKOTO porpamm,
podheCCHOHATBHOM B Oymymeit MIpUMEHECHHS B Oy myteit TIPUTOTHBIX IS
JeSITeTPHOCTH npodeccHoHaTbHOMN poheCCHOHATBHOM MIPAKTHIECKOTO
JACATCIBHOCTH, JOITyCKas ACATCIIBHOCTU, OOITyCKasd MPpUMCHCHUS B
HE3HAYUTEIIbHbBIC OIIMOKH B TUIMYHBIC OIINOKU B Oynymei
pacCyXI€HUAX U BBIBOJAX pacCyKIeHHsAX ¥ BBIBOJIaX | MPOo(ecCHOHATBHON
JICSITeTIBHOCTH
YmMmeeT pa3pabaTsiBaTh 1o | YMeeT pa3pabaTsiBaTh MO/ Ymeer paspabateiBath moa | He ymeer
PYKOBOJCTBOM PYKOBOJICTBOM HAaCTaBHUKaA PYKOBOJACTBOM paSpaGaTI)IBaTB Ioa
HaCTaBHUKA aJITOPUTMbI U AJITOPUTMBI U TIPOTPAMMBI, HaCTaBHUKA aJITOPUTMbI U PYKOBOJACTBOM
MPOTPaMMBI,  MPUTOIHBIC | MPHUTOTHBIC IS MIPOTPaMMBEI, IPUTOAHEIC HACTaBHHUKA
JUTS MPAKTUYIECKOTO | MPAKTHYECKOTO MPUMEHEHHUS | U MPAKTHIECKOTO ANTOPUTMBI U
npuMeHeHnss B Oymymed | B Oymymieid MIpUMEHEHHS B Oy ayteit TIPOTPaMMEI,
npogecCHOHANTBHOM po¢eCCHOHATBHOM poheCCHOHATBHOM TIPUTOTHBIC IS
JIeSITeTbHOCTH JeSITeTbHOCTH, IOITyCKas JeSITeIBbHOCTH, TOITyCKAast MPAKTHIECKOTO
HE3HAYUTENFHBIC OMIMOKU B | THITMYHBIC OIMIHOKA B MIPUMEHCHUS B
BBIOOpE paliMOHAIBHBIX paccyXICHHMAX U BBIBOAAX | Oymymiei
METOIOB npodeCCHOHATBHOM
JISSITETIbHOCTH
Bnageet crmocoGHOCTEIO BrnaneeT criocoOHOCThIO BrnanmeeT criocoOHOCTBIO He Bnaneer
pa3pabaTbIBaTh MO paspabaTbIBaTh MO paspabaTbIBaTh MO CMOCOOHOCTBIO
PYKOBOACTBOM PYKOBOZICTBOM HacTaBHHKa PYKOBOACTBOM pa3pabaTbIBaTh HOJ
HACTABHUKA allTOPUTMBL M | allTOPUTMBI H TPOTPAMMEIL, HACTAaBHUKA aJITOPUTMBI U | PYKOBOJCTBOM
MIPOTPaMMEI, TPHUTOJTHEIC MPUTOAHBIC IS MIPOTPaMMBEI, TPUTOIHEIC HACTAaBHUKA
JUTSL IPAKTUYECKOTO MPAaKTUYECKOTO MPUMEHEHUS | IS IIPAKTHYECKOTO ANTOPUTMBI U
MIpUMEHEHHUS B Oy myteit B Oymymueit MpUMEHEHHUs B Oy mymieit MPOTPaMMBEI,
poheCCHOHATBHOM npogeCcCHOHATBHOM npodeCCHOHATBHOM TIPUTOTHBIC JUIS
JeSITeIbHOCTU JIESITeTbHOCTH, JTOITyCKast JIESITeTbHOCTH, JTOITyCKast MPAKTUIECKOTO
HC3HAYUTCIIbHBIC OH_H/I6KI/I B TUIIUYHBIC OHII/I6KI/I B NIPpUMCHCHUA B
BBIOOpE paIMOHAIBHBIX paccy)XIeHHSX U BBIBOJAX | Oymyrmeit
METOJIOB npodeccnoHaTbLHOM
JISSITEJIBHOCTH

3. Pacnipenesienne oeHOK 3a GopMbI TEKYLEro KOHTPOJIsI U IIPOMEKYTOYHYIO aTTECTALMIO

6 cemectp:

Texyluii KOHTPOJIb!

JlabopaTopHsie paboThI

Tema 1. BBeneHue B UUCICHHBIE METO/BIL.
Tema 2. Pemienue ypaBHeHUI ¢ OAHON HEU3BECTHOIL.
Tewma 3. Perienne cucreM JTUHEHHBIX YpaBHEHUH.




Tema 4. MnTepnonupoBaHue.

Tema 5. BeluncieHue OnpeesIeHHbIX UHTETPAIIOB.
Tema 6. Pemenne nuddepeHnanbHbpIX ypaBHEHUH.
Tema 7. OOpabOTKa SKCIIEPUMEHTAIBHBIX JaHHBIX.

BrimonHeHNEe KaXIOro OIEHOYHOTO CPEICTBA OIICHWBAETCA IO INKale: OTIMYHO, XOPOIIO, YIOBICTBOPHTEIBHO,
HEYJOBJICTBOPUTEIHHO.

OO0mas omeHKa 3a TEKyIIWH KOHTPOJIb IPEACTABISIET COOOW cpemHee 3HaUYCHHE MEXTy HOJTYYeHHBIMH OIIEHKAaMH 3a BCe
OIICHOYHBIE CPENICTBA.

IIpoMeskyTo4uHasi aTTeCTALMA - DK3aMEH.

[TpomexxyTouHass aTTecTalyss MPOBOJMTCS IOCJIE 3aBEpUICHHs M3yYCHMS MAWUCIMIUIMHBI WM €€ 4YacTh B (opMe,
ompezesieMoll y4eOHbIM IUTaHOM 00pa30BaTENbHOM MPOTpaMMbI C IIENBIO OLEHUTH paboTy O0O0ydYaromerocs, CTEeleHb
YCBOCHUSI TEOPETHYECKUX 3HAHUH, YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIHH.

[IpenoxaBareb, NPUHUMAIOLINN 3K3aMeH 00ECIIeUnBaeT CllydaiiHOe paclpe/iejIeHHe BapUaHTOB 3a4€THBIX 3aJaHUl MEX Ty
o0OyyalomuMucs C TOMOILIbI0 OWIETOB W/WIM C IPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHH; BIIpaBe 3a1aBaTh
oOyyaromiemMycst IONMOJIHUTEIbHbBIE BOIPOCH! U AaBaTh AOTOJIHUTENbHbIE 3aJJaHUsl IOMUMO TeX, KOTOPHIE yKa3aHbl B OMIIETE.
OK3aMeH NpOBOAWTCA MO OmieraM. B kakaoMm OmieTe ABa OLCHOYHBIX CPEICTBA: YCTHBIH MM NMHCHMEHHBIN OTBET Ha
BONPOC U MPAKTHYECKOE 3a/JaHUE.

BhimosiHeHHEe KaXAOTO 3aJaHuss 3a TMPOMEKYTOUYHYI0 AaTTeCTalldi0 OLCHUBACTCS [0 IHKANE: OTIMYHO, XOPOIIO,
Y/IOBICTBOPHUTENHLHO, HEYAOBIECTBOPUTEIBHO.
O0111ast OIeHKA 32 MPOMEKYTOYHYIO aTTECTALMIO MPEACTABISIET COO0M CpeiHee 3HAUCHUE MEX/Ty MMOJIyUYCHHBIMH OIICHKAMU
3a BCE OI[CHOYHBIC CPEACTBA MPOMEKYTOYHOMN aTTCCTAIHH.
B ciay4yae HEBO3MOXHOCTH YCTAHOBJICHHS CPEIHETO 3HAYCHHS OIICHKHM 332 MPOMEXKYTOUYHYIO aTTECTAlUIO (Hampumep,
((XOpOHIO)) NIn ((OTJ'II/I'-IHO))), HUTOroBasi OLICHKA BBICTABJIACTCA 3K3aMeHaTOpOM, HUCXOoOs1 U3 HpI/IHI_[I/IHa CHpaBeHHI/IBOCTH u
OCCIPUCTPACTHOCTH HAa OCHOBAHHWU OOIIETO BICYATICHUS O KA4YeCTBE U JOOPOCOBECTHOCTH OCBOCHHS OOYYaroIIUMCS
JUCITUTUIUHBI (MOYJIS).

CooTBeTcTBHE 0AITIOB U OLIEHOK:
Jliis sx3aMeHa:
OTan4gHO
Xopoio
VY 1OBIETBOPHUTEIHLHO
HeynoBneTBopUTEIbHO

4. OueHOYHBIE CPEACTBA, MOPSAOK UX NPUMEHEHHs] M KPUTEPUH OLleHUBAHUS
4.1. OueHoYHbIE CPEICTBA TEKYLIEro KOHTPOJIS

4.1.1. JIaGopaTopHble padoThI

Tema 1. BBenenue B YUCICHHBIE METOIBI.

Tema 2. Pemenne ypaBHeHHH C OHOW HEM3BECTHOM.

Tema 3. Perienue cucreM JMHENHBIX YpaBHEHUH.

Tema 4. aTepnonupoBaHue.

Tema 5. Beruucnenue onpeaeeHHbIX HHTErPaoB.

Tema 6. Pemenne nuddepeHnanbHbIX ypaBHEHUH.

Tema 7. O6pabOTKa SKCIIEPUMEHTAIBHBIX JITaHHBIX.

4.1.1.1. ITopsiaox npoBeaeHHsI.

JlaGopatopHbie pabOThI MPOBOJATCS B YAChl Ay AUTOPHOHN paOOTHI.
[lepen BeImoTHEHHEM KaXKA0H paboThHI cTyneHTHI-0akataBphl JOIDKHBI IpopaboTaTh COOTBETCTBYIOMINN MaTepHa,
HCIOJIb3YA KOHCIICKTBI TCOPECTUYECKUX SaHﬂTHﬁ, NIEPUOANICCKUEC U3TaHNA, y‘le6HO-MeTO)II/IquKI/Ie HOCO6I/IH n y‘Ie6HI/IKI/I.
[To oxoOHYaHWU 3aHATHH CTYIEHTHI O(OPMIIIOT OTUYET IO KaXKA0H paboTe, COOM0aas CIeAYIONyo GopMy:
e HawmmeHOBaHHE TEMEI;
Lenb paboTsr;
3amaHue U co/iep>KaHue BBIIOJHEHHOH padoTHI,
[MucbMeHHBIE OTBETH HA KOHTPOJIBHBIC BOIPOCHI.
BrIBoBI IO TIpOIETaHHOM padoTe.
CIUCOK UCTIONB30BaHHBIX NCTOYHUKOB.

4.1.1.2 KpuTtepuu ouieHUBaHUsI

OneHKa «OTJIHYHO» CTABUTCS, €CJIH oﬁyqamumﬁcm



[IpaBuibHO BBIMIOJHWI Bce 3aAaHusi. [IpoAeMOHCTpUPOBAN BBICOKMH YpOBEHb BIaJeHUS MarepuaioM. [IposiBieHsb
MIPEBOCXOIHBIC CIIOCOOHOCTH MPUMCHSITh 3HAHHS U YMCHHUS K BBIMOJIHCHHIO KOHKPETHBIX 3aTaHHH.

OueHka «X0polI0» CTABUTCS, €CJIU 00ydalommiics:

[IpaBUJIBHO BBHIMONHWI OOJIBIIYIO YAacTh 3aJaHuil. [IpUCYTCTBYIOT HE3HAUMTEIbHBIC OIMMOKH. [IpoIeMOHCTPHUpPOBaH
XOpOIIMH YPOBEHb BIAJCHUSA MarepuaioM. IIpOsiBICHBI CpEAHHUC CIOCOOHOCTH MPUMCHSATH 3HAHUS M yMCHHUSA K
BEITTOJTHEHHIO KOHKPETHBIX 3aIaHHH.

OueHka «y10BJeTBOPUTEIbHO» CTABUTCS, €CJIM 00yUalouuiics:

3amaHus  BBHIMOJTHII ~Oojiee  YeM  HAIOJIOBUHY. [IpHCYTCTBYIOT cepbE3HBle omuOku. [IpomeMoHCTpHpOBaH
YAOBJICTBOPUTEIHHEIN YPOBEHD BIIaJICHUS MaTepHalioM. [IposBIeHBI HU3KHE CIIOCOOHOCTH NPHMEHATh 3HAHUS M YMEHUS K
BEITIOJTHEHHIO KOHKPETHBIX 3aIaHHH.

OleHKa «HEYI0BJIE€TBOPUTEIbHO» CTABUTCS, €CJIM 00yJIAKOIIHIiC:

3ajaHus BBITIOJHWI MEHEe YeM HamoJoBUHY. I[IpolIeMOHCTpUpOBAaH HEYNOBJICTBOPUTENbHBIH YPOBEHb BIAJCHUS
MaTepuasoM. [IposiBIEHBI HEIOCTATOYHBIC CIIOCOOHOCTH MPHMEHSATh 3HAHWSA W YMEHHUS K BBIMOJHCHHIO KOHKPETHBIX
3aIaHnMH.

4.1.1.3. ConepxaHne OLEHOYHOI'0 CPeACTBA

Tewmsr 1-7
JladopatopHas padora 1
JJieMeHTAapHasi TeOpPUS NOrpemHoOCTeH
1 3amanue 2 3agaHue 3 3amaHue
Onpenenuts, kakoe | OKpyrauTh COMHHUTENbHBIC nuGpel | Haliti TIpeeNbHbIe
PaBEHCTBO TOYHEE. 4Hclia, OCTABHB BEPHBIC 3HAKU: a) B | aOCOIOTHBIC u
BapHaHT Y3KOM cMbIcIe: 0) B IOTUPOKOM | OTHOCHUTEIBHBIC
cMmbiciie. OnpenenuTs aOCOMIOTHYIO | MOTPEITHOCTH YHCEN, eCId
MOTPEIIHOCTh Pe3yJIbTaTa. OHH MMEIOT TOJILKO BEPHBIC
IUQPHL: a) B Y3KOM CMBICIIC;
0) B IIUPOKOM CMBICIIE.
Ne 1. [44 = 6.63 am | @ 22,553(£0,016); 6) 2,8546; & = | a) 0,2387;0) 42,884.
10/41=0,463. 0.3%.
Ne 2, 7/15 = 0,467 wm /30:5,48. a) 17.2834; &6 = 0,3%. 6) 6,4257 | a) 3.751;6) 0,537.
(£0.0024).
Ne 3, 105 = 324 wm 4/17 = | ® 34,834; & = 0,1%; 6) 0,5748 | a) 11,445;6) 2,043.
’ ’ (+0,0034).
0,235.
Ne 4. 15/7 = 2.14 wm 10 = 3,16 8)420/.3485 (£0,0042); 6) 0.34484; & = | a) 2.3445; 6) 0,745.
4%.
Ne s, 6/7 = 0,857 wm /4.8 — | a) 5,435 (+£0,0028); 6) 10.8441; & = | a) 8,345;6) 0,288.
0,5%.
2.19.
Ne 6. 12/11 = 1,001 wm /6.8 _ | a) 8,24163; & = 0.2%; 6) 0,12356 | a) 12,45; 6) 3,4453.
(£0,00036).
2,61.
Ne 7. 2/21=0,095 mm [20 - 4,69. 8)120/,4543 (£0.0032); 6) 24,5643; & = | a) 0,374; 6) 4,348.
,1%.
Neg. 23/15=153 wm /9.8= aioz()B(),25274; d = 0,2%; 0) 8,3445 | a) 20.43;6) 0.576.
3,13. (0. )
Ne 9. 6/11=0 545 nm /83=9,11. a) 21,68563; & = 0,3%; 0) 3,7834 | a) 41,72;06) 0.678.
(£0,0041).
Ne 10. 17/19 = 0895 wm +/52= | @ 13.537 (+0,0026); 6) 7,521; & = a) 5,634; 6) 0,0748.
0,12%.
7,21
Ne 11. 21/29 = 0,723 wm [44 = | a) 0,3567; & = 0,042%; 6) 13,6253 | a) 18,357;6) 2,16.
6.63. (£0,0021).
Ne 12. 5019 = 2,63 wm [27 = | a) 1.784 (x0,0063); 6) 0,85637; & = | a) 0,5746; 6) 236,58.
0,21%.
5,19.
Ne 13. 13/17 = 0,764 wm /31 = | @ 3.6878 (£0.0013); 6) 15,873; & = a) 14,862; 6) 8,73.
0,42%.
5,56.
Ne 14, 722 = 0318 wm /13 — | a) 27,1548 (+£0.0016); 6) 0,3945; & = | 0,3648; 6) 21,7.
360 0,16%.




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; & = 0,32%; 6) 0,98351 | a) 62,74; 6) 0,389.
' ’ (£0,00042).
Nell. | 49/13 =3.77 w /14 =3.74. | @ 83736, & = 0,085%; 6) 5,6483 | a) 5,6432; 6) 0,00858.
’ ’ (£0.0017).
Nel8. | 131721857 wm /7 =2.64. | @ 2.8867; 8 = 0,43%; 6) 32,7486 | a) 0,0384; 6) 63,745.
‘ ' (£0,0012).
N919 19/12:1 58 WIK 112 :3 46 a.) 4,88445 (2‘20,00052), 6) 0096835, a.) 12,688, 6) 4636
’ " 18=0,32%.
Ne 20. 51 /11 = 464 wm 35 = | @ 384258 (£0,0014); 6) 0,66385; & | ) 6,743; 6) 0,543.
‘ =0,34%
5,91.
Ne2l. | 18/7 =257 wm 22 =469 | @ 0,39642 (£0.00022); 6) 46,453; & | a) 15,644;6) 6,125.
’ " 1=0,15%.
Ne22. | 19/9= 211w 17 =412, | @ 5:8425; & = 0,23%. 6) 0,66385 | ) 0,3825; 6) 24.6.
’ (£0,00042).
Ne23. | 16/72228 wmn V11 =552 | @ 24.3872; & = 0,34%; 6) 0,75244 | a) 16,383;6) 5.734.
' ' (£0.00013).
Ne24. | 50113154 wm /63 =794, | @ 2,3684 (+0,0017); 6) 45,7832; 8 = | ) 0,573;6) 3,6761.
’ " 10,18%.
Ne25. | 107 2171w AT =6.86. | @ 72.354; & = 0,24%; 6) 0,38725 | a) 18,275; 6) 0.00644.
’ ’ (£0,00112).
Ne26. | 61720857 wm VA1 = 6.40. | @ 0.36127 (£0,00034); 6) 46,7843; & | a) 3,425; 6) 7,38.
’ " =0,32%.
Ne27. | 93/9 =256 wm /872933, | @ 23.7564; & = 0,44%; 6) 4,57633 | a) 3,75; 0) 6,8343.
’ ' (£0,00042).
Ne28. | 57/31=0872 wm /42 = | @ 15,8372 (£0,0026); 6) 0,088748; & | a) 3,643; 0) 72,385.
6.48. = 0,56%.
Ne29. | 7/3=233wm /58 =761, | @ 3.87683; 8 = 0,33%; 6) 13,5726 | ) 26,3; 6) 4.8556.
’ ’ (£0,0072).
Ne30. | 14117 = 0823 wm /B3 = | @ 066835 (£0,00115); 6) 23,3748; & | a) 43,813; 6) 0,645.
' =0,27%.
7,28.
JlabopaTopHasi pa6oraNe 2. OcHoBbI nporpammuposanusi B ScilLab
3amanue 1

BEINOIHUTE B pekuMe KalbKyJIATOpa CIEAYIONIe JeUCTBHU: a) BBO HCXOIHBIX ONEpaHIOB.
6) Bemonuuts Hax onepangamu 1 u 2 oneparuro 1.
B) BbimosmHuTh Haja pe3ynbTaToM M onepanaoMm 1 omeparuio 2. T) BeINONHUTE Haa pe3ysibTaToOM U
orepanioM 2 ornepanuio 3. 1) Bo3sectr onepann 1 1mosieMeHTHO B CTEIEHB 3.

3amanme 2

3aganue 2.1

® TloBTopuTh 337aHue 2.1, HO Tpaduku GYHKINK BRIBECTH B JBYX IMOJIOKHAX Ha ogHOM rpaduke. ['paduku B

Beectn B KOJ€ MporpaMMBbl TEKCT B BHJIC KOMMEHTApHA KaK 3arjiaBuc rnporpaMmal.

BBectu HUCXOJHBIC JaHHBIC.

3aﬂaTL HU3MCHCHHEC apTyMEHTa.

Beruncinth 3HaueHus GyHKUuA 1 1 2 1j1st apryMeHTa B 3aJlaHHOM HHTepBalle.

BeiBectn rpadukn (yHKIMH OJXHOBPEMEHHO HAa OJHOM rpadHKe B JIEKapTOBBIX KoopamHartax. s

pa3HBIX Tpa)UKOB UCIIOIH30BATH Pa3HBIA THII JTHHUH.
3amanue 2.2

CTOJIONKOBOM (hopMaTe.

3aganue 2.3

[MoBToputsh 3ananue 2.1, HO rpaduKky QYHKIMH BHIBECTH B YETHIPEX ITOOKHAX C PA3HBIMH CTUIISIMH JIMHUH

Ha ogHOM rpaduke. Ucnonb3oBars dyHkimu plot2d, plot2d2, plot2d3, plot2d4.




BapuanTsl 3aianuit

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

JlaGopatopHas pa6oTa Ne3. Pemienne anrefpandecKux YpaBHEHMIA ¢ 0JHOI HeM3BeCTHOM

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

2 st nomuaoMa P1(2z) onpeneanTs MaKCHMAITbHYHO CTETICHb, BEIYUCIHTH MPOU3BOIHYIO H

peoOpa3oBaTh 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]
Haiiti ux cymMMy, pa3HOCTh, YaCTHOE U MPOII3BEACHIIE.

g i 2 = i

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

ITocTponTs rpaduK 3aBHCIMOCTII 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 5

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
X CYMMY, Pa3HOCTh, YacTHOE I TIPOII3BeCHIIe. BBIUNCINTE 3HAUSHISA 3TOTO IPOI3BEISHILT
noamHoMOoB B 3 Toukax (0, -4, 7.5).

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




JlaGopaTtopHas pa6oTa Ne4. PenieHne TpaHCIeHIeHTHBIX YPABHEHHUIT ¢ 0HOI HEM3BECTHOI

Otnenuth rpaduuecky ¥ HAMTH KOPHH ypaBHEHHsI, HcHonb3yst GyHKIuio 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

JladopaTopHasi paGora NeS. Pemienue cucreM ypaBHeHH

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

[=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,+2x, =9
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(.r, +X)-1.6x -1=0



JlaGopaTopHas pa6oTa Ne6. MeToabl HHTEPNOISUH

1. 3anmana Qyukuus f cormacuo tabnuite. Jluneitno nurepnoaupoBars GyHkuio f 1 moctpouTts e¢ rpaduk Ha HHTEpBaNE S ¢
marom 0,01, HaliTH e¢ 3HaUYEHHE B TOUKE X *;

a) X1 X2 X3 1 V2 V3
-4 -3 -1 -2 0 -1
s=[-6; 0], x*=-2
0) xi X2 X3 »1 V2 Vs
-3 -1 0 1 -1 2
s=[-5; 1], x*=-2
8) X X3 X3 Xy N V2 V3 Vi
-1 0 1 2 1 1 -1 7
s=[-2; 3], x*=0.5

2. Tloctpoiite crutaitH, KOTOPBIH poxoauT yepe3 Touku (-7, 0), (-n/2, -1), (0, 0), (w/2, 1) u (n, 0), Ha uHTEepBae (-7, T) C
marom 7/20. Y4YuThIBast, YTO HAYaIbHbIE JaHHBIE 3aaI0TCs QYHKIMEH
Y=Sinx, onpeaennTe CyMMy KBapaToOB OTKJIOHEHUH 111 Touek —n/4; -n/6; -1/3; 7/6; /4. TlocTpoiite
rpaduky craiiHa, QYHKIMH U YKa3aHHBIX [SATH TOYEK.

3. B tabnuiie npuBeaeHbI JaHHBIE O TeMItepaType B npuropoje 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

IepeBeaure nanubie B rpagaycsl Llenscust. Onpenenure K03GOUIUCHTHI CIUIaiiHa, KOTOPBIA OMUCHIBACT ITH JaHHBIC.
[MocTpoiiTe crijialiH ¥ KCXO/IHBIE JAaHHBIE HA OJIHOM rpaduKe.

4. Vcrianckuit MpOU3BONTEND IUTPYCOBBIX XapPaKTEPH3YETCsl CIEAYIOINM 00BbEeMOM MPOJaK:

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

Hcmonb3ys crutaiiH, onleHnTe 00beM nponax B 1962, 1977 u 1992 rogax. ITocTpoiite crnaifH n MICXOAHbBIE TaHHBIC Ha
OJHOM TpaduKe.

5. B tabnuiie npuBeIeHBI IIEHBI HA )KYPHAI 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

OneHuTe cTOUMOCTh U3gaHus B Hoss0pe 2002 rona, ¢ momornisio cruiaiina. Kak uaMenurtces ornenka ams Hosaopst 2002
roJia, €CIIi CTAHET U3BECTHO, YTO B HOsIOpe 1991 roma cToMMOCTh M31aHuUs
coctasuia 6,3 eBpo? [locTpoiiTe rpaduku craitHa U NCXOTHBIX TaHHBIX.



JladopaTopHasi paGora Ne7. Annpokcumanust

1 ATNIpOKCUMHUPOBATH TAOIUYHO 3aJaHHYIO (PYHKIIUIO TTOJTMHOMOM TIEPBOM CTCIICHH
X1 X2 X3 W V2 V3
4 -3 -1 2o -1
2 ATNIpOKCUMHUPOBATh TAOTUYHO 3aJaHHYIO (PYHKITUIO MIOJIMHOMOM BTOPOM CTCTICHH
X1 X2 X3 N W2 V3
-3 -1 0 1 -1 2
3

3amaH Ha0Op SKCHepPHMEHTATbHBIX [JAHHBIX V. 3aBHCAINHX OT X. [I3BecTHo. UTO
JKCIIepHMeHTalIbHbIe 3HAUeHHU 1; ColepiKaT OMHOKH. CUnTad, 4To pealbHas 3aBHCHMOCTE (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
X105 (1 |15 |2 2.5
¥ |10.5]1.6[0.55(0.26]0.15
MOI00paTh MOIXOIANIIIT BHT alllIPOKCHUMHPYVIONIEei e€ HemMmHeitHOIT 3aBICIMOCTI U3 pA/Ia:
a)y=ax’ 6)y=ae”™ B)v=a+bx 1)y=I1/(a+bx)
CpaBHHBATh MEXKAY 000 cpeqHEKBaIPaTHIECKHE TIOTPEITHOCTH.
5
Hafitn mapameTpsl creayromeit (GyHKImmM y=x/(4x+B), ecan 3agaHbl e€ 3HaueHns B 10
TOUKAX:
x 3 3.1 32 3.3 34 35 3.6 37 38 39

y 061 0.6 0.592 0.58 0.585 0.583 0.582 0.

h
~
=
N
~]
o
=]
N
~
friy

JlaGopaTopnas padora Ne8. Hucsiennoe qugdepeHnnpoBaHue 1 HHTeTPUPOBaHNe

Ber4ucnuTh KaXAblid U3 YKa3aHHBIX HHTETPAJIOB TPEMsI CIoco0amMut (¢ MOMOLIBI0 (QyHKIHI
1 inttrap(), intg(), integrate(). CpaBHuTe pe3yabTaTsl.

L fyo—dx 2. [ (x* +3x — 8)dx 3. [T xsinxdx




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

3 BsrumciauTh 3HaYCHHE TPOU3BOMHOM QyHKIHK f(X) B TOUKE X0

" f(x) = sin (cos (%)) Xog = %
- f(x)=tg (cos (%)) Xg = = +3\E

f(x) = sin(x® —7x? + 6x + 8) Xg = ——

JlaGopatopHas padora Ne9. IIpnéamn:kéHHoe pelieHue 00bIKHOBEHHBIX AU QepeHnaabHbIX YPaBHEHH

BapmanTt 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 MPOMEAKYTOYHON aTTeCTALINU

[lo mucuumiIMHE NMPEAyCMOTPEH SK3aMeH. JK3aMeH NPOXOJMT no Owieram. B kaxkiom OwiieTe OAMH TEOpETHYECKUI
BOIIPOC M OJ{HA 3a7a4a. DK3aMeH NPOBOJUTCS B YCTHOM, MTUCbMEHHOHN MJIM KOMIIBIOTEPHOH popme. OuieHHBaeTCs BiaeHue
MaTepualioM, €ro CUCTEMHOE OCBOEHHE, CIIOCOOHOCTh NMPHUMEHSATh HY)KHbIE 3HAHUS, HAaBBIKM W YMEHHUS IIPH aHaIH3e
NPOOJIEMHBIX CUTYAlNil U PEIICHNH IPaKTUYECKUX 3aJaHHH.

4.2.1. YcTHBI WJIM NHCbMEHHBI 0TBET HA BONPOC
4.2.1.1. Ilopsigox nmpoBeaeHHsI.
VYCTHBII WM NMUCBMEHHBIH OTBET HA BONPOC HANpPAaBJICH HAa MPOBEPKY 3HAHWH OCHOBHBIX DPA3/EIOB 110 JHUCIHIIIMHE
«YUnCeHHBIE METOBI».
4.2.1.2. Kpurepuu oneHnBaHus.
OneHka «OTIIMYHO» CTABHUTCS, €CJIM 00ydaromuics:
B oTBeTe kKauecTBEHHO PACKpBLI cojepikaHue TeMbl. OTBET XOpOIIO CTPYyKTypHupoBaH. IIpekpacHO OCBOEH MOHATHHHBIN
anmapat. [IpoieMOHCTpUPOBaH BHICOKHMI YPOBEHb NOHMMaHHMs Marepuaia. [IpeBocxomHoe ymeHue (GopMyJIUpOBaTh CBOU
MBICJIH, 00CYKAATh JUCKYCCUOHHBIE TOJIOKEHNUSI.
OneHka «XopouIo» CTABUTCS, eCJIM 00ydarommiics:
OCHOBHBIE BONIPOCHI TeMBI PacKpbll. CTpyKTypa OTBETa B IIEJIOM a/IeKBaTHA TeMe. XOpOIIO OCBOCH MOHATHIHHBIN anmapar.
[TponeMoOHCTpUPOBAaH XOPOIIMH ypPOBEHb MOHMMAHUS MaTepHayia. Xopolee yMeHHe (OpMyIHpOBaTh CBOU MBICIHH,
00CyXIaTh TUCKYCCHOHHBIE TOJIOKEHHS.
OueHka «yJ10BJeTBOPUTEIbHO» CTABUTCS, €CJIM 00yUaloUIuiics:
Temy wactnuno packpeil. OtBer cmabo crpykTypupoBaH. [IOHATHIHBIN ammapaT OCBOeH dYacTH4HO. lloHMMaHume
OTJEJbHBIX MOJOXKEHUH U3 MaTepuaja Mo TeMe. Y IOBIETBOPUTEIbHOE YMEHUE (OPMYIHPOBATh CBOM MBICIH, 00CYKAaTh
JIUCKYCCHOHHBIE TTOJIOKEHHS.
OneHka «HeyA0BJIeTBOPUTEIbHO» CTABUTCS, €CJIM 00ydarommiics:
Temy He packpbul. [loHATHHHBIN anmapaT OCBOEH HeyAOBIETBOpUTENbHO. [loHMMaHMe Marepuana (parMeHTapHOE WIH
orcyTtcTByeT. Heymenue (hopMyIMpoBaTh CBOU MBICIIH, 00CYXKIATh IUCKYCCHOHHBIE TTOJIOKEHHS.
4.2.1.3. OueHo4Hble cpeacTBA.
Bonpocs! 17151 yCTHOr0 WM MHCBMEHHOI'0 0TBeTa

1. Usmepenue. [lorpemHocTs. Buabl 1 HCTOUHUKH TOTPEIHOCTEMN.
. IlpnGnmxeHHbIe pemeHns ypaBHeHUH 1 ux cucreM. [loctaHoBka 3agaun. J[Ba sTana pemeHus 3a1adm.
. OTaenenue KopHeil.
. YTouHeHHe KOpHEH MeToI0M Tpo0.
. YTOuHEHHEe KOPHEH METOIOM XOp (TIPONOPIHOHAIBHOTO ICJICHHUS).
. YTouHEeHUe KOpHEH METOJOM KacaTenbHbIX (MeToll HploTOHA).
. YTouHeHUe KOpHel KOMOWHUPOBAaHHBIM METOZIOM.
. YTOUHEHUE KOPHEN METOAOM IIPOCTOM UTEPALIUU.
. TouHble METOABI PELIECHUS] CUCTEM JINHENHBIX YPAaBHEHUIA.

10. TIpuGnmxeHHbIe METOABI PEIICHHSI CUCTEM YPaBHEHUH.

11. NaTepnonupoBanue pyHkiwii. [locTaHoBKa 3a1a4l HHTEPIIOIMPOBAHUS U 3a7]a4H TapabOIMIECKOro
MHTEPIIOINPOBAHNSI.

12. Meton HeonpeiesieHHBIX K03(hunreHToB. ENMHCTBEHHOCTD pelIeHUs 3a1a4uu.

13. NaTepnionsamuonHas ¢popmyia Jlarpamka.

14. IepBast unTepnoIauoHHast popmyina HeroToHa.

15. Bropast unTepnossinuonHas gpopmyna HelotoHa.

16. TTorpenHOCTH MapabOIUIECKOTO HHTEPIIOTUPOBAHNS.

17. NaTepnionupoBaHne CrulallHaMu

18. TTpubmmkenHoe AUdHEpeHITUPOBAHKE.

19. UncnenHbIe METOIBI BEIYUCIICHISI HHTETPAIOB

20. Ksanparypusie popmynsr Hetotona-Koreca.

21. ®opmyTBI IPSMOYTOIHEHUKOB.

22. ®dopmyna Tpaneluu.

23. O600menHas GopmyIa Tparenuu.

24. ®opmyna CumncoHa.

25. O6o06menHas popmyna CuUMICOHA.

26. OneHka NorpeurHoCcTd METOJJOM JIBOMHOTO Iiepecyera.

27. Meton Monre-Kapno BelYHMCIEHUS HHTETPATIOB

28. UucieHHble MeTOIBI penieHus quddepeHITnaIbHbIX ypaBHeHNH. [nddepenimansaoe ypaBHEHHE U €TO
pelIeHHe.

29. Metop Ditntepa penrenns qudpepeHnnaibHbIX YPaBHEHHM.

30. Metop Pynre-Kyrra pemenus nuddepeHIHanbHbIX ypaBHEHUH.

31. Pemenne ypaBHEHUH C YaCTHBIMHU TIPOU3BOAHBIMU METOJIOM CETOK.

32. O6paboTKa IKCIIEPUMEHTAIBHBIX JaHHBIX. [locTaHOBKa 3a1a4un. J[Ba Tara peneHus ocTaBJIeHHOHN 3a1auH.
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33. MeTox cpeaHux.
34. MeToJ HaMMEHBIINX KBaJIpaToOB.
4.2.2. Pemrenne 3aga4
4.2.2.1. Ilopsipox npoBeaeHHsI.
[pemnararotcs 3aa4u Ha MPOBEPKY YMEHUH peliaTh 3aJa4d YUCIICHHBIX METOJIOB.
4.2.2.2. Kputepuu oneHuBaHHA.
OueHkKa «OTIIMYHO» CTABUTCSH, €CJIH 00yYAIOIIMMCH:
3amaHue BHITOIHEHO TIOJTHOCTHIO U MPABIIIHHO.
O1eHKa «XOPOLI0» CTABUTCS, €CJIM 00YYAIOIIUMCS:
3amaHue BBINIOJTHEHO IIONHOCTBIO, HO HET JOCTaTOYHOrO0 OO0OCHOBaHWS. MM mpH BEpHOM pEMICHWH OITyIIeHa
BEIUUCITUTENBHAS OIINOKA WM HEOYET, He BIUIOIINI Ha IPAaBIIIBHYIO MTOCIICIOBATEIEHOCTD PACCYKICHHUM.
O1eHKA «Y/I0BJIETBOPUTETHbHO0» CTABHTCS, €CJIM 00YYAIOIINMCS S
3amaHue BBIMOIHCHO YaCTHYHO MU ¢ (PaKTHUCCKUMH U BBIYUCITUTCIBHBIMH ONTHOKAMHU.
O1eHKAa «HEYIOBJIETBOPUTEIHHO» CTABUTCSH, €CJIH 00YYAIOIIUMCSI:
3amaHue He BBITIOHECHO WM BBITOJHEHO C OOJBIIMM KOJIMYECTBOM (DaKTHUCCKUX U BHIYUCITUTEILHBIX OIIAOOK.
4.2.2.3. OueHo4yHbIe cpeacTBA.

1.

10.

Penuth cmocoboM Xopa U KacaTellbHBIX ¢ TOYHOCTHIO 70 0,01 crenyromiee ypaBHEHHE

x*+3x-20 =0.

Pemmrts CHOCO6OM XOpA U KacaTeJIbHBIX ¢ TOYHOCTBIO 10 0,01 CJICAYIOLICC YpaBHCHUC

x¥-2x-5 =0.

Hcnonp3ys uHTEpNONAIHOHHYIO popmyiy Jlarpamxka, HalTH ypaBHEHHE TapaboIbl MPOXOISIIEH Yepe3 TOUKH (2;
0), (4;3), (6; 5), (8; 4), (10; 1).

Hanbr touku (0; 3), (2; 1), (3; 5), (4; 7). Ucnons3yss MHTePHOJSIIIMOHHYIO (Qopmyiy JlarpaHxa, COCTaBHUTh
ypaBHEHHE (YHKIIUH, IPUHAMAIOIICH yKa3aHHbIC 3HAUCHHS MTPH 3aaHHBIX 3HAYCHHUSIX apTyMCHTA.

Hcnonb3yst MHTEpHOISIHOHHY0 (opMyity Jlarpamika, HOCTpOUTh (GYHKIHIO, IPHHUMAIOLIYIO 3HAYCHUS 3aJaHHbIE
TaOIULEH.

x | 1 | 3 | 4 | 6
y | 7| 5 | 8 | 14

JlaHbl gecsiTHuHbIe Jorapu(MbI YUCeN:
lg 2,0 =0,30103, 1g2,1=0,32222, Ig 2,2 =0,34242,
lg 2,3=0,36173, Ig 2,4 =0,38021, Ig 2,5 =0,39794.

[Monb3ysach HHTEPNONAIUOHHON hopmyoit HeloToHa, Haiitu 1g 2,03.

2
[To popmyse NpPAMOYrOJLHUKOB BhIUMCIUTL | = J\/XdX , pa30uB MHTEpBaJ MHTETpHpoBaHusA Ha 10 wacreil.

1
OueHuthb TMOTpCIIHOCTb.

1+ x%dx

Il
O L

ITo popmyne CumMIicoHa BEIYHCIUTD , ¢ TogHOCTHIO 70 0,001

1 2
| = _[e‘X dx
0

ITo popmyre Tpamenuii BEIYUCITUTH , ¢ TouHocTbto 110 0,01

Haiitn, ucnone3ys metox Oinepa, 3HadeHHWs (QYHKIUH Yy, ompenenseMoi anpdepeHInanTsHpIM ypaBHEHHEM
r_ y—-x
y+x _ _
, npu HayainpHOM ycnoBuH y(0) = 1, mpuaumas h = 0,1. OrpaHuuuBasCh OTHICKAHHEM MEPBBIX

YeThIpeX 3HAYEeHUN y.
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Ipunooicenue 3
K paboueli npocpamme OUCYUNIUHBL (MOOYJIs)
51.0.04.07 Hucnennvie memoowl

Hepeqem, HH(l)OpMaIII/IOHHI)IX TeXHOJIOFHﬁ, HCMOJIB3YEMBIX /IS OCBOCHUA JUCHHUIIJINHBI (MOI[leSI), BRJIIOYasi
nepevIeHb NMPpOrpamMmmMHOTo odecrieueHus 1 l/IH(l)OpMaIII/IOHHbIX CIIPpaBOYHbLIX CUCTEM

Hamnpasienue noarorosku: 09.03.03 - INpukniagnas nHdopmarnka

IIpoduns nogrorosku: IpukiaaHas nHGOPMATHKA B SIKOHOMHKE

KBanugukanus BelTycKHUKA: OakagaBp

®dopma oOyueHus: 3a0uHas

SI3b1K OOYYCHHUS: PYCCKUI

I'on Havana oOyueHus o oOpaszoBaresbHOM nporpamme: 2026

OcBoeHue JAUCHUITIINHBI (MOI[yJ'ISI) npeanojaract HMCrIoJb30BaHUC CIICAYHOLICTO MNPOrpaMMHOI0 o0OecrieueHusT U
I/IHd)OpMaL[I/IOHHO-CHpaBO‘IHHX CHUCTCEM:

Office Professional Plus 2010

Kaspersky Endpoint Security mas Windows

GIMP

Inkscape

Notepad ++

Python

Lazarus

DnekTponHas Oubmuoreunas cuctema «ZNANIUM.COM»
DnekTpoHHas OubmuoTeuHas cuctema M3narenscrBa «Jlanby»
DnekrpoHHas 6ubnnoreyHas cucteMa « KOHCYIbTaHT CTYJICHTa»



