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Conep:xanue

1. IlepedeHp IIAaHUPYEMBIX PE3YIbTATOB OOYYEHHs IO MUCHHUIUIMHE (MOJYJIO), COOTHECEHHBIX C IUIAaHUPYEMBIMU
pesynsratamu ocsoerust OITOIT BO

2. Mecro nucturuivnel (Moayins) B ctpykrype OITOIT BO
3. O6beM IUCHUILIMHBI (MOAYJIS) B 3a4ETHBIX CAMHHIAX C YKa3aHHEM KOJIHMYECTBA YacOB, BBIACICHHBIX HA KOHTAKTHYIO
paboTy obydaromuxcs ¢ mpenoaaBarenaeM (o BHUIaM YIeOHBIX 3aHATHI) H Ha CAaMOCTOSTEIBHYIO paboTy 00yJaromixcs

4, CoaepmaHI/Ie JUCHUITIINHBI (MO)IyJ'DI), CTPYKTYPUPOBAHHOC II0 TEMaM (pa3;[enaM) C YKa3aHUEM OTBCACHHOI'0 Ha HUX
KOJINYCCTBA aKaICMHUYCCKHUX YaCOB U BUJI0B y‘le6HLIX 3aHATHI

4.1. CTpyKTypa U TeMaTHYECKHH IJIaH KOHTAKTHOM U CaMOCTOSTENBEHON paboThI 110 JUCHUILIHHE (MO/YIIIO)

4.2. ConepkaHue JUCLUILUINHBI (MOAYJIS)

5. TlepeueHp y4eOHO-METOAMYECKOTO OOECIICUCHUS IS CaMOCTOSTENBHONH paboThl OOYYalOUIMXCS 10 IUCHUTLINHE
(Momyr0)

6. @OH OLIEHOYHBIX CPEACTB MO AUCIUIUTHHE (MOIYIIO)

7. [lepeveHs TuTEpaTyphl, HECOOXOTUMOM JIJIsl OCBOCHUS JUCIUIUIAHBI (MOMYJIIS)

8. Tlepeuenr pecypcoB HHGOPMANNOHHO-TEICKOMMYHUKAIIMOHHON cetn "VHTepHET", HEOOXOAWMBIX IUII OCBOCHHUS
JUCHIUTUTAHBI (MOIYJIIN)

9. MeToanueckue ykazaHus Al 00y4aromuXcs 10 OCBOCHUIO TUCLUILTHHBI (MOJIYJIS)

10. IlepeyeHp WHGOPMALMOHHBIX TEXHOJOTHH, HCHOJB3YEeMBIX INPU OCYIIECTBICHHH O00pa30BaTENBHOTO IIpoliecca II0
JMCUHUIUIMHE (MOJYIIO), BKIFOYAsl IEPEYeHb MPOrPAaMMHOI0 00ecTieYeHus] U WH(OPMALIMOHHEIX CIPABOYHBIX CHCTEM (TIpH
HE00XOIUMOCTH)

11. Onucanne MaTepHATBLHO-TCXHHUYCCKOW 0a3bl, HEOOXOMUMOM s OCYHICCTBICHHS 00pa30BaTENLHOrO Mpolecca Mo
JTUCHUTUTAHE (MOITYJIIO)

12. CpencTBa ajanTalud MPEMOAaBaHUs JAUCIUILUTAHB (MOIYJs)) K MOTPEOHOCTSIM OOYYaONIMXCS WHBAJIUAOB U JIUI[ C
OTpaHUYECHHBIMHU BO3MOXHOCTSIMU 3/I0OPOBBS

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB

14. Ipunoxenue No2. [lepeyeHs nmurepaTypbl, HEOOXOIUMOM AJIsI OCBOCHUS JUCIUILIIMHBI (MOYJIs)

15. Ipunoxenue Ne3. IlepeueHs MHPOPMATUOHHBIX TEXHOJIOTHH, UCIIONB3YEMBIX IJII OCBOCHHSI JAUCIUILINHEI (MOIYIA),
BKJIIOYast IEpeUeHb IPOrPaMMHOTO 00ecTIedeH s M HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy ancunmuimesl paspadoran(a)(u) goueHT, K.H. (noueHt) Anucumona J.C. (Kadenpa maTemMaTuky v MpUKIa HOMN

nHpopMmaTuKy).

1. llepeyeHs MJIAHHPYEMBIX pe3yJbTATOB 00y4eHHsS IO TUCHMILIUHE (MOAYJIO), COOTHECEHHBIX ¢ MJIAHUPYEMBIMH
pe3yiabtatamu ocBoenuss OIIOII BO

OOyyaronuiicst, OCBOUBIINI TUCHUIUIMHY (MOIYJb), ZOJDKEH 00J1a1aTh CIEAYIOIUMH KOMIETCHIUSIMH:

Hugp Pacmiudposka
KOMIIETeHIIUH npuodperaemMoil KOMIeTeHUMH
OIIK-1 CriocoOeH TpUMEHSTh eCTECTBEHHOHAYYHBIE M OOIIEHH)KEHEpHBIC 3HAHHS, METOIBl MaTeMaTHUECKOTO
aHaIN3a M MOJIEIIUPOBAHMS, TEOPETUIECKOTO M SKCIIEPUMEHTAIEHOTO HCCIICA0BAHMUS B TPOECCHOHATBHON
eATeTbHOCTH
OIIK-1.1 [3HaTh crrocOOBI MPUMEHEHHS ECTECTBEHHOHAYYHBIX M OOIIeHHKEHEPHBIX 3HAHUH, METOJOB
MaTEMaTHYECKOTO aHAIN3a U MOJICITMPOBAHMS, TEOPETHUECKOTO U SKCIIEPUMEHTAILHOTO NCCIIEOBAaHNSA B
npodeccrnoHaNbHOM AeATENPHOCTH
OIIK-1.2  [YMeTh NpUMEHSTh €CTECTBEHHOHAYYHBIC M OOIEHHKEHEPHBIE 3HAHUS, METObI MAaTEMAaTHUECKOT0 aHAN3a
1 MOJICTMPOBAHMSA, TEOPETHUECKOTO 1 SKCIIEPUMEHTAILHOTO NCCIIEOBAaHNSA B PO ECCHOHATBHON
e TeIbHOCTH
OIIK-1.3  [BnageTh CIOCOOHOCTHIO MPUMEHSTh €CTECTBEHHOHAYYHbIE M OOIIEHHKEHEPHbBIE 3HAHUSI, METO/IbI
MaTeMaTHYECKOTO aHAJIM3a U MOJICITMPOBAHMS, TEOPETHUECKOTO U SKCIEPHUMEHTAIBHOTO HCCIIEIOBAHHS B
npodeccrnoHaNbHOM AeATeTbHOCTH
OIIK-7 CriocoOeH pa3pabaThIBaTh ajlrOPUTMBI U IPOTPAMMBI, IIPUTOAHBIE JUISI TPAKTUYECKOTO IPUMEHEHUS
OIIK-7.1  [3HaTh TEXHOJIOTHH pa3pabOTKU aJrOPUTMOB M IPOTPAMM, MIPUTOAHBIX AJISl IPAKTHYECKOTO MPUMEHEHHUS
OIIK-7.2  [YMeTb pa3pabaTbiBaTh ITOPUTMBI U IIPOTPAMMBI, IPUTOJHBIE AJISI PAKTHYECKOTO IPUMEHEHNUS
OIK-7.3 Bianets ciocoOHOCTBIO pa3padaThIBaTh ajlrOPUTMBI H IPOTPAMMBIL, TIPUTOAHBIE IS IPAKTUYECKOTO
' [IPUMEHECHHUS
OOyuaronuiicst, OCBOUBIINI JUCHUIUIMHY TOJDKEH:

JlomxeH 3HaTh:

- croco0bl MPUMEHEHUsI €CTECTBEHHOHAYYHBIX 3HAHHN, METOJI0B MaTEeMAaTHYECKOTO aHANM3a U YHCICHHBIX METO/OB B
Oynyuiei mpohecCHOHATTLHOM eI TeIbHOCTH:

- TEXHOJIOTHH Pa3pa0OTKH alTOPUTMOB U MPOTPAMM, MPUTOAHBIX ISl TPAKTHYECKOTO MPUMEHEHHUs B OyayIIei
npodeccrnoHanbHOM NeATENBHOCTH.

JloipKeH ymeTh:

- TPUMEHSTh €CTECTBEHHOHAy4YHbIC 3HAHHS, METOJbl MaTeMaTHYeCKOro aHalW3a M YHCICHHBIE METOJbl B OymyIieH
npodeccrnoHaBEHO NesTeNIbHOCTH,

- pas3pa0aTbiBaTh II0Jl PYKOBOJCTBOM HACTaBHHMKA AJITOPUTMBI M  IIPOTPAMMBI, NPHUTOAHBIC JUIA IPAKTHYECKOTO
pUMEHeHHUs B Oymymieil mpodeccuoHaIbHOM e TeTbHOCTH.

JlomkeH BlaieTh:

- CIOCOOHOCTHIO MMPUMEHSTh €CTECTBCHHOHAYYHBIC 3HAHUS, METOIbl MATEMATHIECCKOTO aHAN3a U YUCICHHBIX METOJIOB
B Oyaymeit nmpodeccuoHaTbHON AeATELHOCTH,

- CIIOCOOHOCTBIO pa3pabaThiBaTh IOJ PYKOBOACTBOM HACTaBHHKA QITOPUTMBI M HPOTPAMMBL, TMPHUTOJHBIC IS
MPAKTUIECKOTO MPUMEHEHUs B OyayIieil mpoQecCHOHANBHON AeITeTLHOCTH.

2. Mecro gucuumiunsl (MoayJs) B crpykrype OIIOII BO

JanHas qucnuruinHa (Moxyns) BKIroueHa B pasnen "b1.0.04.07 ducuummuHel (MOAyH)" OCHOBHOW MPOQeCCHOHATBHOM
obpaszoparensHOW mporpamMmbl 09.03.03 "Ilpukmagnas wnpopmaruka (IlpumkinamHas wmHbDOpMATHKa B 3KOHOMHKE)" H
OTHOCHTCS K 00sI3aTE€IbHBIM JUCIHAIUINHAM.



OcBaunBaetcst Ha 3 Kypce B 5 ceMecTpe.

3. O0beM aMCHMNIMHBI (MOAYJIS) B 3a4YeTHBIX €IMHMLAX € yKa3aHHeM KOJH4YeCTBAa 4YacOB, BbIJEJEHHBIX Ha
KOHTAKTHYI0 pa0oTy oOydawouuxcs ¢ npenojgapatejneM (M0 BHAAM Y4YeOHBIX 3aHSITHH) U HA CAMOCTOSITEJbHYIO
padoTy o0yuyarmuxcs

OO6mast TPyZOEeMKOCTh TUCIHIDIMHBI COCTaBIACT 4 3a4eTHBIX(bIe) enuHnI(bl) Ha 144 gaca(oB).

KonraktHas pabora - 72 yaca(oB), B TOM 4ucie JIeKIMHU - 36 yaca(oB), mpakTuyeckue 3austus - 0 yaca(oB), m1abopaTopHbie
paboTs! - 36 gaca(oB), KOHTPOIIE CAMOCTOSTEIbHOI padoTh! - 0 gaca(oB).

CamocrostenbHas paboTa - 36 gaca(oB).
Kontposs (3auét / s3x3ameH) - 36 gaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJIS TUCLIUILIMHBL: 3K3aMeH B 5 ceMecTpe.

4. Conepxanne MMCHUIIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOE IO TeMaM (pa3jesiaM) ¢ yKa3aHMeM OTBeJCHHOr0 Ha
HUX KOJIMYeCTBA aKa/IeMHYEeCKUX YaCOB M BUAOB Y4eOHBIX 3aHATHH

4.1 CTpyKTypa M TeMaTHYeCKHUii IVIAH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThI 0 AUCHUILINHE (MOAYJII0)

Buapl 1 yacel
KOHTAKTHOI padoThl,
HX TPYA0EMKOCTh

Ce (B 4acax) CamocrosT
N Pa3nennl JUCHMIIIMHDBI / mec eJbHAas
MoyJst ™ | e |TIPAXTHY [TaGopato padora
" ecKue pHBIE
3aHATHS | paGoThI

1. |Tema 1. BBenenue B YUCIIEHHBIE METOIEI. 5 4 0 0 4
2. [Tema 2. PerieHue ypaBHEHUI ¢ OHOW HEU3BECTHOM. 5 6 0 8 6
3. [Tema 3. Pemenne cuctem THHEHHBIX YPAaBHCHH. 5 4 0 4 4
4. |Tema 4. IHTepnonupoBaHue. 5 6 0 8 8
5. [Tema 5. BrrancieHne onpeaeeHHBIX HHTETPAIOB. 5 6 0 8 8
6. [Tema 6. Pemenue nuddepeHpanbHbIX ypaBHEHHH. 5 6 0 6 4
7. [Tema 7. O6paboTKa 3KCIIEPUMEHTAIBHBIX JAHHBIX. 5 4 0 2 2
Mroro: 144 4. (13 HUX 36 4. KOHTPOIIB) 36 0 36 36

4.2 CoaepxxaHue JUCUMILIMHBI (MOIY.J151)

Tema 1. BeeeHue B UncIeHHbIE METO/bI.

Onpenenenne MOrpenrHOCTH. AOCOMIOTHAS TOTrpentHoCTh. OTHOCHUTENbHAS MOTPENTHOCTh. MOJenupoBaHHe Kak METO]
no3HaHus. HarypHelii skcnepument. ®usndeckoe MojenupoBaHue. Maremarudeckoe MonenupoBaHue. UwucneHHoe
MOJIEIMPOBAHUE. HNmutanmonHoe MO/JIEINPOBAHHE. Wndopmannonusie MOJIEINH. BerancnurensHsii
JKCHEPUMEHT.VICTOUHUKYN MOTPEMTHOCTH.

Tema 2. PemieHue ypaBHeHHUIi ¢ 01HOI HeU3BECTHOM.

ITocranoBka 3amaun. Kopenb ypaBHeHusi. Pemenue ypaBHEHHS. AHAIWTHYECKOE PELICHHE ypaBHEHHUs. PaBHOCHIBHOCTB
ypaBHeHHH. OTheneHue KopHed. YTodHeHne kopHei. Merox mpo6. Meron Oucekiuu (IIOJOBUHHOTO AeleHus). Metox
MIPOTIOPIIMOHANLHOTO AeneHus. Meton xopa. Meton Hetotona. Metoa kacatenbHbiX. KoMOMHUpOBaHHBINM MeTOoA. MeTon
HTEparyH.

Tema 3. Pemienue cucteM JIMHeiiHbIX YpaBHEHUI.

Cucrema THHEWHBIX ypaBHEHHUH. Pemenne cuctemsl ypaBHeHNH. TodHbIE (TIPSIMbIE) METOBI PEICHHUS CUCTEMBI JIMHEHHBIX
ypaBaeHuii. Meron I'aycca. IlpaBuino Kpamepa. OcoOeHHOCTH KOMITBIOTEPHOM peann3alyd TOYHBIX METOJOB PELICHUS
cucreM ypaBHeHHH. Mero ntepanuu. CxonquMocTs MeToaa ureparun. Meton 3eiinens. Meron penakcanuu (ociaaOiieHus).
Tema 4. UaTepnosupoBanme.

3agaua anmpokcumanuu. ['eomeTpuueckuil cMbica  anmpokcuManuu. MHTepnonupoBaHue. OKCTpanoIMpPOBAHUE.
[Tapabonuyeckoe wuHTEpHONMpOBaHKHEe. MeTon HeomnpenesleHHbIX KodduuuentoB. @Dopmyna Jlarpanxa. Ilepsas
HHTepHOIIHOHHAs  ¢opmyna HeioroHa. Bropas wuHTepnomsunonHas ¢opmyna Heiorona. Hcmoms3oBanme
HMHTEPHOJAINOHHBIX (GOPMYIL.

Tema 5. BoruuciieHue onpeesieHHbIX HHTEIPaJloB.

ITocTanoBka 3amaum BbramciaeHUs uHTerpanoB. Popmyna HeioroHa-JleliOHuMIAa. ['eOMETpUYIECKUII CMBICT BBIYUCIICHUS
omnpenenéHHBIX wuHTerpaigoB. Popmynsl mpsmoyronsHHKOB. KBagpaTtypubeie ¢opmynsl Herotona-Koreca. ®opmyna



tpanemuii. ®opmyna Cumicona. Kosdournmentst Korteca. O0o0OIIEHHBIE KBagpaTypHbIC (QOpMylbl. MeToa TBOWHOTO
nepecuera. Metox Monte-Kaprno.

Tema 6. Perienne nudgepeHuanbHbIX ypaBHEHMIA.

OObIkHOBEHHOE TU(depeHInanbHoe YpaBHEHHE U ero penenue. Pemenne nudQepeHaibHoro ypaBHeHHs Ha HHTEpBaIe.
3anaya Komm. /IuddepennmansHoe ypaBHeHHE U MHTErpalibHOE ypaBHeHHe. Pemenne 3anaun Koy ¢ momorsio Gpopmyssl
Teitnmopa. ®opmyna Ditnepa. Merton Ditnepa. Pemenwne 3amaun Komm u3 uaTerpansHoro ypasaenus. Merox Pyrare-Kyrra.
Tema 7. O6padoTKa IKCMEPUMEHTATbHBIX JaHHBIX.

ITocranoBka 3amaun. OTnHdme OT 3aJa4M WHTEPIONHMpoBaHMe. JInHeHas M KBagpaTHYHas perpeccuu. MeTon CpemaHux.
Meron HaumMEHBIIMX KBafpaToB. IlpmeMbl TOCTpOeHMS SMOHPHYECKUX (GOpMya (TeoMeTpHUecKas perpeccus,

moKaszatenbHas (QyHKIWA, OpoOHO-TMHEHHas (QyHKIus, Jorapupmudeckas (yHKOWsA, TAnepOoa, OpoOHO-pannoHATbHAS
¢yHK1Ms). BelpaBHUBaHNE K HOPMaIBHOMY pacipe/ieIeHUIO.

5. IlepedyeHb y4eOHO-METOIUYECKOI0 OfecrevyeHHs VISl CAMOCTOAITEIbHON padoThl o0yyaomuxcs M0 JUCHMILIHHE
(Moay.a10)

CamocrosiTensHas paboTa 00yJarOIUXCsl BBIOIHIETCS MO 33IaHHI0 M IIPU METOANYECKOM PYKOBOZCTBE IIPENOAaBaTeNs, HO
6e3 ero HemocpeacTBeHHOro ydactus. CaMmocTosTenbHas padoTa MOApa3lessieTcss Ha CaMOCTOSATENBHYIO padoTy Ha
AyAWTOPHBIX 3aHATHAX M Ha BHEAYAMTOPHYIO CaMOCTOSTENbHYI pabory. CamocrostensHas pabora o0ydarommxcs
BKJIFOYAET KaK MOJHOCTHIO CAMOCTOATEIbHOE OCBOCHUE OTNENbHBIX TeM (pa3fefioB) NUCUUIUIMHEI, TaK U MPOPabOTKy TeM
(pa3zmenoB), OCBaMBaEMBIX BO BpeMsI ayJUTOPHOH paboThl. Bo Bpems caMOCTOSITENBHOM paboThl 00ydJaromuecss YNTaoT |
KOHCHEKTUPYIOT Y4eOHYI0, HAyYHYIO M CIIPaBOYHYIO JIUTEpPaTypy, BBIIIOJIHAIOT 33JaHHs, HANpaBJICHHBIC Ha 3aKPEIUICHHE
3HaHMI U OTPAOOTKY YMEHHH M HAaBBIKOB, TOTOBATCS K TEKYIEMY U IPOMEKYTOYHOMY KOHTPOJIIO 110 AUCIUIUINHE.
OpraHuzanuss CaMOCTOSITENbHOM pPabOThl OOYYAIOUIUXCS PpEerJaMeHTHPYETCS HOPMAaTHBHBIMU JOKYMEHTaMH, y4eOHO-
METOIUYECKOI TUTepaTypor U 3NEKTPOHHBIMU 00pa30BaTeNbHBIMH PECYPCAMH, BKIIIOYAS:

[MTopsiiok opraHu3alii M OCYIIECTBICHHUsS 0Opa30BaTebHON AEATEIHHOCTH O 00pa30BaTeNbHBIM MPOrpaMMaM BBICIIErO
oOpa3zoBaHust — MporpamMmaM 0OakajaBpuaTa, NporpaMmaM CHELUaIUTETa, MPOrpaMMaM MarkcTpaTypbl (yTBEp KICHHBIN
MpHKa3oM MUHHCTEPCTBA HAYKHU U BhIcero oopasoBanus Poccuiickoit @enepanuu ot 6 amperst 2021 roma Ne 245).

VYcraB (enepanbHOr0 TOCYZapCTBEHHOTO aBTOHOMHOTO oOpa3oBatenmpHOro yupeskneHus "Kazanckwii (IIpuBomkckwii)
(enepaynbHblil yHUBEpCHTET"

[IpaBuia BHYTpPEHHETO pacmopsaka (efepalbHOrO TOCYJapCTBEHHOTO ABTOHOMHOTO 00pa30BaTENbHOTO YUPEKICHUS
BEICIIIETO TIpodeccroHambHOTO 00pa3oBanus "Kazanckuii ([IpuBomkckuii) ¢penepanbHbIi yHUBEpCHTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBomkckoro) dheaepanbHOro yHUBEpCUTETA

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

®DOHJ OICHOYHBIX CPEICTB IO JUCIHILINHE (MOAYIIIO) BKJIFOUACT OICHOYHBIC MaTEpHalbl, HAIIPABICHHBIC HAa IPOBEPKY
OCBOEHHS KOMIIETEHLMH, B TOM YHUCJIE€ 3HAHWH, YMEHHH M HaBbIKOB. DOHJ OLEHOYHBIX CPEJACTB BKIIOYAET OLIEHOYHBIE
CpEe/ICTBA TEKYILEro KOHTPOJISI U OLIEHOYHBIE CPEACTBA IPOMEKYTOUHON aTTeCTalluu.

B (hoH/1e OIICHOUHBIX CPEIICTB COACPIKUTCS CICAYIONIAs HHPOPMALIUS:

- COOTBETCTBHE KOMITCTCHITUH INTAHUPYEMBIM pe3yIbTaTaM 0OYIeHUS 110 TUCIHIUIAHE (MOJYIIIO);

- KpUTEPHUH OIICHUBaHKsI C(HOPMUPOBAHHOCTH KOMITCTCHIIU,

- MEXaHU3M (POPMHUPOBAHUS OICHKH IO JUCIUILUINHE (MOIYJIIO);

- OMMCaHUe MOPsIIKa MPUMEHEHHSI U TIPOLIEAYPhl OIIEHUBAHUS TSI KOKIOTO OIEHOYHOTO CPEJICTBA;

- KPUTEPUH OLECHUBAHUS JJIs1 KaX/I0T0 OLIEHOYHOTO CPECTBA;

- colep)KaHWE€ OIICHOYHBIX CpPEJCTB, BKIIouYas TpeOoBaHUS, TNPEIbSABISEMble K JCHCTBUSIM 0oOydaromuxcs,
JIEMOHCTPUPYEMBIM PE3yJbTaTaM, 3aJJaHUs Pa3IUIHBIX THUIIOB.

®oH/I OIIEHOYHBIX CPECTB MO MUCHUIUTHHE HaxoauTcs B [Iprmnoxernn 1 k mporpaMMe TUCIHIDTHHBL (MOIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAUMOM AJIsl OCBOEHUS JUCUHUIIMHBI (MOTYJI5)

OcBoeHHe JUCHUIUIMHBI (MOYJIsl) MpeJroiaraeT n3ydeHue yqeOHOW jmreparypbl. JlurepaTypa MoXeT OBbITh IOCTYyIHA
00ydJaromuMcst B OJJHOM U3 JIBYX BapuaHTOB (10O B 000MX M3 HUX):

- B QJICKTPOHHOM BHJIE - Y€pe3 JJIEKTPOHHbIE OMOIMOTEYHBIE CUCTEMbl Ha OCHOBaHUM 3akitoueHHBIX KDY norosopos c
MpaBooOIaAaTeNsIMU;

- B medaTHOM Bujae - B Hayunoii 6ubmmoreke Enabyxckoro muHctuTyra KOY. OOyuaromuecss MONy4arOT y4eOHYIO
JIUTEpaTypy Ha abOHEMEHTe [0 YHMTaTeJIbCKUM OujieTaM B COOTBETCTBHM C MpaBWIAMH I0Jb30BaHHs Hay4Hoii
OUOITMOTEKOH.

DJeKTPOHHBIE M3/IaHMs JOCTYIHBI AUCTAHIIMOHHO U3 JIFOOOH TOUKU NMPH BBEJICHUH O0YUYAIOIMMCSI CBOETO JIOTHHA M ITapOJIs
OT JIMYHOTO KabuHeTa B cucteme "DIeKTpoHHbIN yHuBepcuTeT". IIpu NCHOIp30BaHUH MEYaTHBIX M3JaHUH OMOIHOTE YHBIN



(onx noikeH ObITh YKOMIUIEKTOBAH MU U3 pacdera He MeHee 0,25 sk3eMIunsipa Ha Ka)K1oro o0ydJaromerocs: U3 yycia Jui,
OJTHOBPEMEHHO OCBaMBAIOIIUX JAHHYIO AUCLMUIUINHY

Ilepedenp nmuTepaTypbl, HEOOXOIUMOM MJIsi OCBOCHUS IUCIUILUIMHBI (MOZYJs), Haxomutcs B [Ipwiokennn 2 k padodei
nporpamMme AUCHMIUINHBL. OH MOUIEKUT OOHOBIICHHUIO NMPH W3MEHEHHHU yCJIoBHH noroBopoB KOV ¢ mpasoobnamarensimu
ANEKTPOHHBIX M3IaHUHN U MIPHU U3MEHEHNN KoMIUTekToBaHus (poHnoB Hayunoit 6nbnmotexn Enabyxckoro macturyta KOV,

8. [lepeuens pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHMKAIMOHHOH ceTu "HHTepHeT'", HEOOXOAUMBIX JJISI OCBOEHUSI
JUCHUITHHBI (MOIYJIsT)

Yucnennsle MeTos! - hitps://intuit.ru/studies/courses/2317/617/info
Martemaruueckoe 6ropo - https://www.matburo.ru/ex_cm.php?pl=cmdu
MexaHuKa 1 IpUKIaqHas Matemarrka - http://mechmath.ipmnet.ru/math/numerics/

9. Meroanyeckue yKka3aHus 1/ 00y4aoIUXCs 10 0CBOCHUIO TUCHUILINHBI (MOXYJISA)

Bupa pa6or MeToauuecKkue peKOMeHAAUN

JIEKLIUU JlexMOHHBIE 3aHATHUS IIPOBOAATCS C UCIIOJIB30BAHUEM MHTEPAKTUBHBIX TEXHOJIOTUH U IIPEAIIONIAratoT
AKTUBHOE Yy4acTHE CTYJEHTOB. [lJI1 MOATOTOBKHU K 3aHATHAM PEKOMEHAYETCS BBIACIATH B MaTepUalle
IpoOJIEMHBIE BOIIPOCH, 3aTparuBacMble IPETIOAaBaTENIEM B JIEKIIUH, ¥ TPYIIINPOBATH HHPOPMAIHIO
BOKPYT HUX. JKenaTenbHO BBIAEHATH B HCIONB3YEMOI TUTEpaType MOCTAaHOBKH BOIPOCOB, HA KOTOPBIE
Pa3HBIMHU aBTOPAM MOTYT OBIThH TaHBI Pa3iIHMYHbIC OTBETHI. Ha OCHOBaHNMH ITOCTAHOBKH TAKHX BOIIPOCOB
cieyeT coOupaTh apryMEHTHI B TIOJIB3Y PA3IMYHBIX BAPHAHTOB PELICHUS NOCTABICHHBIX MPOOJIEM.

naboparopHsle | JJabopaTopHBIe 3aHATHS - 3TO OJ{HA U3 PA3HOBUIHOCTEH MPAKTHYECKOTO 3aHTHS, SIBIISIOIIASCS

paboTh s dexTHBHOM PopMOoi yueOHBIX 3aHATHH B OpraHU3alluH BBICIIET0 0Opa3oBanus. JlabopaTopHbIe
3aHATHS] HIMEIOT BBIP@XKEHHYIO ClIeHU(HUKY B 3aBUCMOCTH OT Y4€OHOH AUCIMIUIMHEL, YIITyOJsIoT U
3aKpEeIUISIOT TeOpeTHYeCKre 3HaHus. Ha 3THX 3aHATHAX CTYAEHTHI OCBaUBAIOT KOHKPETHBIE METOIbI
N3y4YECHUS TUCIUIIIMHBI, 00yJaroTCs SKCIIEPUMEHTAILHBIM CII0CO0aM aHali3a, YMEHHUIO paboTath ¢
npudopaMu ¥ COBpEMEHHBIM 000pynoBaHueM. JlabopaTopHbIe 3aHATHS AAIOT HATJISATHOE MIPEACTABICHUE
00 M3yuaeMBbIX SBJICHUSX M IpOLiEccaX, CTYACHTHI OCBaUBAIOT IIOCTAHOBKY U BEJCHUE DKCIIEPUMEHTA,
y4arcsi yMEHUIO HaOII01aTh, OLIEHUBATH MOJYUYEHHbIC Pe3yJIbTaThl, AeIaTh BEIBOBI U 00001meHus. Ha
71a00paTOPHBIX 3aHATHUSAX CTYIEHTHI BHIIOIHAIOT 3aaHusl Ja00OPAaTOPHBIX PabOT C HCHOIB30BaHUEM
MaKeTa MPUKJIaJHbIX MaTeMaTHIecKkuX nporpamMm Scilab. OT4€T mo nToram BBITOTHEHHBIX
ma00paTOPHBIX pabOT BBHITIOIHSIETCS Ha JINCTaX Oenoit Oymaru ¢popmara A4 B Ie4aTHOM HITH
pykornucHoM Buze. [Ipu opopmiieHrn 0TU€Ta UCIIOIB3YETCSl CKBO3HAsI HyMEpallusl CTPaHHULL, CUUTast
TUTYJIBHBIH JIUCT N1€pBOH cTpanuLied. Homep cTpaHuIsl Ha TUTYJIBHOM JIMCTE He craBuTca. Homepa
CTpaHHUIBI CTABSITCS 10 LEHTPY BBepXy. [Ipu opopmieHnn oTuéra B neyaTHOM BHJIE KeJIaTeIbHO
coOimoaTh cireayrone TpedoBaHus. [y 3aroI0BKOB: HOXYKUPHBIH pHUPT, 14 T, HEHTPUPOBAHHBIH.
JA71st OCHOBHOTO TE€KCTA: HEXHUPHBIHA WpHQT, 14 1T, BBIpaBHUBaHUE N0 MUpHHE. Bo Beex ciydasx THIl
uipudTa - Times New Roman, orctyn ab3amna 1.25 cM, HOIyTOPHBIH MEXTyCTPOUHBINA HHTEpBa. [Tos:
neBoe - 3 ¢M, npaBsoe - | cM, BepxHee U HIKHee - 2 cM. OT4YeT JODKEeH coiepKaTh CIeIyONie
aneMeHThl: 1) TUTyNbHBIN TUCT ¢ 00s13aTeNbHBIM YKa3aHueM BapuaHTa; 2) Llens pabotsr; 3) 3aganue; 4)
OcHoBHast 4yacTh; 5) BeiBo.

camoctoa- | CamocTosTensHast paboTa CTYAEHTOB MO AUJAKTHYECKON CYTH IIPEJICTABIAET COOOH KOMITJIEKC YCIOBUH
TenbHast paboTa| 00y4eHHs, OpraHu3yeMbIX IIPEroIaBaTelieM U HAPaBJICHHBIX HA CAMOIIOATOTOBKY yJalIuxcs. YdeOHast
JeSITeIbHOCTh POTEKAeT 0e3 HeOCPEACTBEHHOTO YIACTH MPETIOIaBaTeNs M 3aKIIF0YaETCS B
popabOTKe JIEKIIMOHHOTO MaTepraia, HOArOTOBKE K TJAOOpaTOPHBIM 3aHATHAM; H3YICHUH YIeOHON
JIMTEPATYPhl U3 OCHOBHOI'O U JOIOJHUTEIBHOIO CIIMCKA.

9K3aMEH DK3aMeH HalleJIeH Ha KOMILJIEKCHYIO MPOBEPKY OCBOCHHUS AUCLMILIMHBL. DK3aMeH MPOBOJUTCS B YCTHOM
WM TUCEMEHHOH (opMe 1o OmiieTaM, B KOTOPBIX COJEPIKATCS BOMPOCHI (3aJaHHs) 10 BCEM TeMaM Kypca.
Obydatoniemycst 1aéres BpeMs Ha MOAr0TOBKY. OIleHHBaeTCsl BaieHuEe MaTepHaliOM, €T0 CUCTEMHOE
OCBOCHHE, CTIOCOOHOCTH MPUMEHSTH HYKHBIE 3HAHUS, HABBIKM U YMEHHSI IIPU aHAITN3€ TPOOIEMHBIX
CUTyallM{ U PEIICHUH MPAKTUYECKUX 3aJaHUN.

10. ITepeyenb nHGPOPMATMOHHBIX TEXHOJIOTHIA, HCTOJIb3YEMBIX MPH OCYIIECTBIEHUHN 00Pa30BATEILHOIO NMpolecca no
JUCIHUITHHE (MOYT10), BKJIIOYAsI MepeyeHb MPOrpaMMHOro odecrevyeHusi 1 MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
(npu Heo0X0AUMOCTH)

HepequL I/IH(l)OpMaL[I/IOHHBIX TCXHOHOFHﬁ, HCIIOJB3YEMbIX TIpU OCYLICCTBJICHUUN 06paSOBaT€J'ILHOFO mnponecca 1o


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

JUCUMIUIMHE (MOJYJII0), BKJIIOYas IepedeHb IPOrpaMMHOrO OOecHedYeHUs: M MH(QOPMAIMOHHBIX CHPABOYHBIX CHCTEM,
npeacrasieH B [Ipunoxxenun 3 x paboyeld mporpaMme JUCLUIUIMHBI (MO TYJIst).

11. Onucanne MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOX0IMMOM IS OCylleCTBJIEHUsI 00pa30BaTeILHOIO Mpolecca no
JMCUMILIHHE (MOAYJII0)

Yuebnas ayauropus Ne 60 (423600, Pecniyomuka Tatapctan, r. Emabyra, yn. Kasanckas, n. 89) mis npoBeneHus 3aHATHIA
JIEKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO TUIA, TPYMNIOBBIX M WHIMBHIYAJIBHBIX KOHCYJIBTALUH, TEKYIIETO0 KOHTPOJS U
MIPOMEXKYTOYHOH aTTecTaliy, MOMEIIECHHE JUIsl CaMOCTOsATeIbHON paboTel. Kommiiekt Mebenu (mocagodHbix MecT) 29 miT.
Kommiekt mebenu (mocanounsix Mect) Juis npenonaBarens 1 mr. KomnbelotepHsiid kinacc: Komnbtoreps! intel core i5 15
mrr. MouruTopst ViewSonic 22d 15 mt. ITpoekrop EPSON EB-535W 1 mrt. MHTepakTuBHas nocka IQBoard DVT TN082 1
mt. Tpubyna 1 mt. Kornummonep | mr. Hactennsie moin ku 6 mr. lIkad nByxcTBopuaTsil ¢ monkamu 1 mr. Bed-kamepa 1
wr. Beixonq B VHTEpHET, BHYTPHBY30BCKasi KOMIBIOTEpHas CETh, JOCTYI B OJJIEKTPOHHYIO HH(MOPMAIMOHHO-
oOpazoBarenbHy0 cpeny. HaGop y4eOHO-HArimsgHBIX IOCOOWI: KOMIUIEKT IpE3eHTaluii B 3JIEKTPOHHOM Qopmare 1o
Mperno1aBaeMoi TUCIIUIUIHHE 3-5 IT.

12. CpeacTBa aganTalmuM NPeNoJaBaHUsA AUCHUIUVIMHBI K MOTPeOHOCTAM O00y4YalomIuxcsi WHBAJIUAOB M JHI C
OrpaHUYEeHHBIMHU BO3MOKHOCTSIMH 30POBbS

[Tpu HEoOXOMUMOCTH B 0Opa30BaTENbHOM IIpOLECcCe NMPUMEHSIOTCS CIEAYIOIIUEe METOAbl U TEXHOJIOTHH, OOJerdaromue
BOCIIpHUATHC I/IH(I)OpMaI_II/II/I O6y‘-IaIOHII/IMI/ICH HWHBaJIMAaMU U JIMIIaMU C OTPaAaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA:

- CO3/IaHHE TEKCTOBOH BEPCHH JIFOOOr0 HETEKCTOBOTO KOHTEHTA JUIsl €r0 BO3MOYKHOI'O MPeoOpa3oBaHus B albTePHATUBHBIC
(bopMBbl, yIOOHBIE IS pa3IMYHBIX TT0JIb30BATEICH;

- CO3JlaHHE KOHTEHTa, KOTOPHI MOXHO MpPEICTaBUTh B pAa3IMYHBIX BHAaX O€3 MOTEPH MAAaHHBIX HIH CTPYKTYpBI,
NPEIyCMOTPETh BO3MOXKHOCTH MAacIITa0MPOBaHMS TEKCTa M HM300paKeHHH Oe3 MOTepH KadecTBa, HPEIyCMOTPETh
JIOCTYIHOCTD YIPaBJICHHS KOHTEHTOM C KIIABHATYPBI;

- CcOo3JaHKe BO3MOXKHOCTEW Uil 00ydYaroIuXcsl BOCHPHHUMATH OJHY M Ty K€ HMH()OPMALUIO M3 Pa3HbIX HCTOYHHKOB -
HampuMep, Tak, 4TOObl JHIA C HAPYIICHHSMH ClyXa MoJydaad WH(pOpMaluio BH3yalbHO, C HApYLICHUSMH 3pEHHS -
ayIUaibHO;

- MPUMEHEHHE MPOTPAaMMHBIX CPEJICTB, OOECIIEUMBAIOIIMX BO3MOXKHOCTh OCBOCHHS HAaBBIKOB U yMEHHUH, (HOpMHPYyEeMBIX
JUCUMIUIMHON, 3a CYET aJIbTEPHATHBHBIX CIIOCOOOB, B TOM YHCIIE BUPTYAJIbHBIX J1a00paTOpUil M CHUMYJSIIHOHHBIX
TEXHOJIOTU;

- NPUMCHEHUE IUCTAHIMOHHBIX OOpa30BaTENBHBIX TEXHOJOTHH IS Ieperaddl MHGOPMAaly, OpPraHH3allMd Pa3InYHbIX
(OpM MHTEpaKTHBHOW KOHTAKTHOW paboThl 00ydYaromIerocs ¢ MpernojaBarelieM, B TOM 4KCiIe BEOMHAPOB, KOTOPhIE MOTYT
6BITI) HCIIOJIB30BAHbl [JIA MNPOBEACHUSA BUPTYAJIbHBIX HCKI_[I/Iﬁ C BO3MOXHOCTBIO B3aHMO}IeﬁCTBHﬂ BCE€X YYAaCTHUKOB
JIMCTAaHIMOHHOTO OOYYEHWsl, NMPOBEACHUS CEMHHAPOB, BBICTYIUICHHS C JOKJIAJaMd W 3allUThl BBINOJHEHHBIX pPaloT,
NPOBEJICHNUS TPEHUHTOB, OpPraHU3aliy KOJUICKTUBHOW paboThI;

- NPUMEHCHUC NUCTAHIIMOHHBIX O6pa3OBaTeJ'H)HI)IX TEXHOJIOTHH JJIA OpraHu3anuu (I)OpM TEKYIIETO0 U IMPOMEKYTOYHOTO
KOHTPOJIS;

- YBEJHYCHHE MPOJODKUTEIFHOCTH CAa4d OOYYalOIMMCSl MHBAJIMAOM WM JIMIOM C OrPaHHYCHHBIMH BO3MOXKHOCTSIMH
310pOBbs (HOPM MPOMEKYTOUHOHN aTTECTAIIMH 110 OTHOIIEHUIO K YCTAHOBJICHHON MPOIODKATENBHOCTH HX CIAaYH:

- IPOJOJDKUTENILHOCTH CaYM 3a4éTa UM 9K3aMEHa, IIPOBOIMMOrO B MUCbMEHHOH (opMme, - He Ooiiee yeM Ha 90 MUHYT;

- IPOOJKUTEIHHOCTH TIOATOTOBKU 00YUaloOIEerocsi K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOJIMMOM B YCTHOW (opMme, - He
Oosiee ueM Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHHUS 00y4aronIerocs pu 3aluTe KypcoBoi paboThl - He OoJiee 4eM Ha 15 MUHYT.

IIporpamma cocraBieHa B cootBeTcTBUU ¢ TpeOoBanmsiMu OI'OC BO m yueOHBIM mmaHoMm 1o HampasieHuio 09.03.03
"INpuknannas napopmarnka" 1 npoduiro noarorosky "llpuknanHas nHGopMaTKa B SKOHOMHUKE".
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1. CooTBeTCTBHE KOMIIETEHIHIA IVIAHMPYEMBIM pe3yabTaTaM 00y4eHns M0 JUCIHILINHE (MOAY.II0)

Koax m HamMmeHOBaHHUe

I/IHz[mcaTole JOCTHKEHUs] KOMIeTeHUIni

OuneHouyHbIe cpeacrsa TEKylero

KOMIIeTeHIIH U AJ151 AAHHOM AMCIMILIHHBI KOHTPOJIS M MPOMEKYTOUYHOIi aTTecTalluu
OIIK-1 3HaTh CIOCOOBI npumeHeHns: | Tekymmnii KOHTPOJIb:
CrocobeH  TPUMEHSTH | €CTECTBEHHOHAYYHBIX 3HaHWWA, MeTonoB | JlabopaTtopHbIe paOOTH IO TEMaM
€CTECTBCHHOHAYYHble M | MAaTEMaTHUECKOTO aHaJuW3a U YHUCIEHHBIX | Tema l. BBeneHue B unCIeHHBIE METOBI.
OO0IICHH)KCHEPHBIC METOZIOB B Oyaymiell npodeccuonanvhoit | Tema 2. PemieHue ypaBHEHHI C OJHOM
3HAHWA, METOBI | AESTEITbHOCTH. HEHU3BECTHOM.
MaTEMaTHYECKOTO Tema 3. Pemenue cucreM JIHMHEHHBIX
aHanmu3a U | YMETh  NPHUMEHSATh ECTECTBCHHOHAYUYHBIE | ypaBHEHUIL.
MO/JICJIUPOBAHHUS, 3HaHUs, METOBl MaTeMaThdeckoro a"anusza | Tema 4. MHTepnonupoBaHue.
TEOPETUYECKOTO W | M 4ucieHHble MeToael B Oynymeit | Tema 5. BbluncneHune — onpeneneHHBIX
9KCIIEPUMEHTAILHOTO npodeccHoHaIBHOH NeATENBHOCTH. HHTETPAJIoB.
HCCIICTOBaHUS B Tema 6. Pemenne nuddepeHamIbHbIX
npodeccroHaNbHOM Brnanets CHOCOOHOCTBIO IPUMEHSTh | YpaBHEHUH.
JIeSITeIbHOCTH €CTECTBEHHOHay4YHble  3HaHWs, MeTonsl | Tema 7. OOpaboTKa 3KCIIEPUMEHTAIBHBIX
MaTeMaTHYECKOTO aHaJu3a U YUCJIEHHBIX | JaHHBIX.
MeToZoB B Oyaymed mnpodeccnonansHoi | KoHTpoipHas paboTa mo Teme
IEATEILHOCTH. Tema 6. Pemenne nuddepeHmamTbHbIX
YPaBHEHUM.
IIpomexyTounas arrecranms:
Ix3amen
OIIK-7 3HaTh TEXHOJIOTHH pa3paboTku anroputMoB | Tekymiuii KOHTPOJIb:
Cnocoben u pOTpaMM, npuronHeix  aus | JlabopaTopHble paboTHI IO TEMaM
paspabaTbIBaTh MPaKTUYEeCKOT0 MpuMeHeHHs B Oynymieit | Tema 1. BBeneHue B ynCIeHHBIE METOIBI.
AITOPUTMBI 1 | IpodecCHOHAIEHON ACATEIEHOCTH. Tema 2. PerieHue ypaBHEHMH ¢ OJHOM
MPOTPaMMBI, TIPUTOJHBIE HEHU3BECTHOM.
s MPaKTUYECKOTO | YMeTh pa3pabaTeiBaTh moja pykoBoacTBoM | Tema 3. PemieHue cucTeM JIMHEHHBIX
MIPUMEHEHUS HaCTaBHUKA AaJITOPUTMBlI M TPOrpaMMBbl, | ypaBHEHHH.
MPUTOAHBIE I MPAaKTU4YeCcKoTo npuMeHeHus | Tema 4. MHTepnonupoBaHue.
B Oymymeit npodeccronanpHoll | Tema 5. BrluncieHne  ompeneneHHBIX
JIeSTEIILHOCTH. HHTETPaJIoB.
Tema 6. Pemenne nuddepeHmuanbHbIX
Brnazmets ciocoOHOCTBIO pa3pabaThIBaTh MOJ | YpaBHEHHM.

PYKOBOJICTBOM HACTaBHMKA alTOPHUTMBI U
MPOTrpaMMBl, IPUTOHBIE AJISI IPAKTUYECKOrO
pUMeHeHns B Oynymieit npogdeccHoHaIbHOM
JIESITETIBHOCTH.

Tema 7. OOpaboTka 3KCIIEPHUMEHTAIBHBIX
JAHHBIX.

KonrpomnbHas pabora o teme

Tema 6. Pemenne nuddepeHraibHbIX
YPaBHEHUH.

HpOMe)KyTO‘lHaH aTrecranusa:

Ix3amen
2. Kputepuu oueHuBanus c)OpMHPOBAHHOCTH KOMIIeTeHIMIA
Komneren 3aurteHo He 3aureno
nns Boicoxuii ypoBeHb|/CpenHuii ypoBenbHuskuii ypoBeHb Huke IOporoBoro
(0TJINYHO) (xopouo) (YAOBJIETBOPUTEJIBLHO)  |YPOBHS

(86-100 6an0B)

(71-85 6ann0B)

(56-70 6an0B)

(Hey10BJIeTBOPHUTEJILHO)
(0-55 6asnoB)

OIIK-1 [3Haet crtocoObI 3HAeT OCHOBHBIE CIIOCOOBI  |3HAET OTACIbHBIE He 31aeT criocoObI
[IPUMEHEHHUS [IPUMEHEHUSI CcrIoCcOOBI IPUMEHEHUS [IPUMEHEHUS
€CTECTBEHHOHAYYHBIX  |€CTECTBEHHOHAYYHBIX ©CTECTBEHHOHAYUYHBIX ©CTECTBEHHOHAYUYHBIX
3HAHWUM, METOI0B 3HAHWM, METOI0B 3HAHWI, METO0OB 3HAHWM, METOJIOB
MaTEMaTHICCKOTO MaTEeMaTHYECKOr0 aHalIi3a U [MaTeMaTHISCKOr0o MaTEeMaTHYECKOr0 aHaJIn3a

aHaJin3a U YUCJICHHBIX

YHCJICHHBIX METOJI0B B

HE3HAYHUTENIbHBIE OIIMOKU B
PACCYKJACHUAX U BbIBOJAAX

aHaJIn3a U YUCJICHHBIX

THIHYHEBIE OIIMOKH B
PACCYKACHUAX U BbIBOJAX

1 YMCJICHHBIX MCTOJO0B B

METOJIOB B OyIyIIeit Oynmyei METOJIOB B Oy IyIIei Oymyrien
po¢eCCHOHATBHOM MpoeCCHOHATIBHOI podeCcCHOHATBHOM po¢ecCHOHATBHOI
NCATCIIBHOCTHU JACATCIIBHOCTH, TOITyCKasd JCATCIBHOCTH, JOITYyCKas (ICATCIbHOCTH




YMeeT IpuMeHsITh

YMeeT npuMeHsITh

'YMeeT npuMeHsTh

He YMECT NPUMCHATH

€CTeCTBCHHOHAYYHBIC  |€CTCCTBEHHOHAYYHBIC CCTCCTBCHHOHAYYHEIC C©CTCCTBCHHOHAYYHEIC
SHAHMS, METO/IBI SHAHMSI, METOIBI SHAHMS, METO/IBI SHAHHS, METO/IBI
MaTeMaTHIECKOTO MaTeMaTHYECKOTO aHAIN3a B [MaTEMATHIECKOTO MaTeMaTHIECKOTO aHaJIN3a
aHallM3a U YUCICHHBIE  |IMCICHHBIE METO/IbI B aHaJIKM3a ¥ YUCIICHHBIE W YMCIICHHBIE METOBI B
METO/IbI B Oy TyIIei Oymyei METOJIBI B Oy TyTIei Oymyrien
poeCCHOHATBHOM poheCCHOHATBHOM Mpo¢eCCUOHATBHOM poeCCHOHATBHOM
IESTENHHOCTH JeATEIHOCTH, JIOyCKast [IeSITEIbHOCTH, OMYCKasl |IesTeIbHOCTH
HE3HAYUTENBHEIE OIIMOKK B [TUITHYHEIE OIIMOKH B
PACCY)KICHHUSX M BBIBOJAX  [PACCYXKICHHUSAX U BBIBOJAX
Birageer cnocoOHOCTRIO [Brageer crrocoOHOCTBIO Biraneer cmocooHocTeio  |He Bimameer
[IPUMECHSITH [IPUMEHSIThH [PUMEHSTH CIIOCOOHOCTBIO PUMEHSITh
€CTeCTBCHHOHAYYHBIC  |€CTCCTBEHHOHAYYHBIC CCTCCTBCHHOHAYYHEIC CCTCCTBCHHOHAYYHEIC
3SHAHMS, METO/IBI 3HAHHMSI, METOIbI 3HAaHHS, METOIbI 3HAHHS, METO/IBI
MaTeMaTHYeCKOIO MaTeMaTHYeCKOTr0 aHaIN3a M [MaTEMaTHUYECKOTO MaTeMaTHYEeCKOTO aHaIH3a

aHaIIN3a U YMCIECHHBIX
METOJIOB B OyIymIeit
poheCCHOHATBHOM
EATEIbHOCTH

YHCIICHHBIX METO/IOB B
Oymymeit
poheCCHOHATBHOM
JACATCIIBHOCTU, NOITyCKasd
HC3HAUYUTCIIbHBIC OI_HI/I6KI/I B
BBIOOPE PAIMOHATBHBIX
METO/IOB

aHaIM3a ¥ YAUCIIEHHBIX
METOZOB B Oymymei
Mpo¢eCCUOHATBHOM
JACATCIBHOCTH, ,Z[OHyCKaSI
TUIIUYHEIC OITHOKH B
pacCyIeHUAX U BbIBOJIAX

W YHCJICHHBIX METOZOB B
Oymytein
poeCCHOHATBHOM

e TeTbHOCTH

OIIK-7

3HAeT TEXHOJIOTUU
pa3paboTKu aJropuTMOB
U [pOrpamm,
[IPUTOTHBIX IS

3HAeT OCHOBHEIC
TEXHOJIOTHH Pa3padoTKu
AJIITOPUTMOB U TIPOIPaMM,
PUTOJHBIX IS

3HAET OT/IE/IbHbIE
TEXHOJIOTUH Pa3pabOTKU
AITOPUTMOB U [IPOTPAMM,
MPUTOJHBIX JJIS1

He 3HaeT TeXHOJIOTHH
pa3pabOTKU alrTOPUTMOB U
[IPOTpaMM, IPUTOIHBIX
1151 TPAKTUYIECKOTO

[IPaKTUUECKOTO MPAaKTUYECKOT0 IPUMEHEHUS [IPAKTUIECKOTO [IpUMEHEeHUs B Oymymeit
NpUMEHEeHHUs B Oyayiei |B Oymymiei NpUMEHEeHus B Oyayiei |[npodeccnoHanbHOM
podeccHoHAIBLHOM podeccCHOHaNTBHOM npodeccrnoHaIbHOI IeSITEIEHOCTH
NeATETbHOCTH NeATeIbHOCTH, JOITyCKast e TeILHOCTH, Oy CKast

HC3HAUYUTCIIbHBIC OIHI/I6KI/I B |TMIIMYHEIC OMIMOKH B

PACCYJACHUAX U BbIBOJAAX PACCYXXIACHUAX U BbIBOJAX
YMmeer  paspabaTbiBaTh|YMeeT pa3pabaTeIBaTh oS  [YMeeT pa3padaThIBaTh He ymeet pa3pabatbiBath
o] PYKOBOACTBOM|PYKOBOACTBOM HACTABHHUKA |II0Jl PyKOBOICTBOM 1071 PYKOBOJICTBOM
HAaCTaBHUKA aJITOPUTMBIAJITOPUTMBI U TIPOTPaMMBbl, |HAaCTaBHHUKA aJITOPUTMBI U |[HACTABHHUKA aJITOPUTMBI U
150 IIPOTpaMMBL, [IPUTOAHBIC JIJIA IIPpOTpaMMBbI, ITPUT'OJHBIC |IIPOTPAMMBI, ITPUT'OJTHBIC
[IPUTO/THBIC JUISA|{IPAKTUIECKOTO TIPUMEHEHUS |71 IPAKTHYECKOTO TUIS1 TIPAKTHYECKOTO
[IPAKTHYECKOTO B Oynmymien MpUMEHEeHUs B OyAymied |npuMeHeHus B Oymymien
NpUMeHeHus1 B Oyayuei|npodeccnoHanbHON podeccHOHANbHOMI podeccHOHATBHOI
podeccoHaNIbLHON NIeSTeNIbHOCTH, JIOITyCKast NIesITeIbHOCTH, JONyCKasl |IesTeIbHOCTH
JCATCIIBHOCTH HE3HAUYNTEILHBIE OIINOKHA B [THIIMYHEIE OINOKH B

BBIOOPE PAIIMOHAIBHBIX pacCyXICHUAX U BBIBO/IAX

METO/I0B
Brnaneer criocoOHocThIO (Braneer cnocoOHOCTEIO Bnaneet criocobnocteio  [He Bmaneer
pa3padaThIBaTh MO pa3pabaThIBaTh 1O pa3pabaThIBaTh 110 CIIOCOOHOCTBIO
PYKOBOJICTBOM PYKOBOJICTBOM HAaCTaBHHKA [PYKOBOACTBOM pa3pabaThIBaTh 10
HACTaBHMKA aJITOPUTMBI [aITOPUTMBI M TIPOTPAMMBI, |HACTaBHHKA aJITOPUTMBI U [PyKOBOJCTBOM

W [POrpaMMBl,
[IPUTOTHBIE IS
[PAaKTHYECKOTO
[IPUMEHEHNUs B OyayIen
npodeccruoHaTbLHOM
JIeSTeIbHOCTH

MIPUTOJHBIE JJIs1
MPaKTUICCKOT0O NPUMCHECHUA
B Oymymiei
po¢eCCHOHATBHOM
JACATCIIBHOCTH, TOITyCKasd
HE3HAYUTCIIBHBIC OH_II/I6KI/I B
BBIOOPE pAIMOHATBLHBIX

MCTOO0B

POTPaMMBI, TIPUTOTHBIC
TUIS1 TIPAKTHYECKOTO
MpUMEHEeHHUs B Oyaymen
MpoQeCCHOHATBHOM
[IesITeIbHOCTH, JI0ITyCKast
THITHYHbIC OIITHOKY B
paccykJIeHUsIX U BbIBOJAX

HACTaBHUKA aJITOPUTMBI U
[POrPaMMBbl, IPUTO/THbIE
TUIS1 TIPAKTUYECKOTO
MPUMEHEeHNUs B Oyayen
npodeccrnoHaTbEHOM

eI TeIbHOCTH

3. Pacnipenesienne oneHOK 3a (popMbl TeKylIero KOHTPOJISI ¥ IPOMEKYTOYHYIO aTTECTALINIO

5 cemectp:

Tekylmui KOHTPOJIb!
JlaGoparopubie paboTh
Tema 1. BBeneHue B YUCIICHHBIE METOIBI.




Tema 2. Penrenne ypaBHEHUI ¢ OTHON HEM3BECTHOM.
Tema 3. Pemenue cucteM JIMHEHHBIX YpaBHEHUIL.
Tema 4. MHTepnonupoBaHue.

Tema 5. BeruucneHnue onpeneneHHbIX HHTErPajIoB.
Tema 6. Pemmenne nuddepeHInanbHBIX YpaBHCHHH.
Tema 7. OOpabOTKa SKCIIEPUMEHTAIBHBIX JAHHBIX.
MakcumanbHoe koindecTBo 6auios o bPC - 30.

KontpomsHas pabora. Tema 6. Pemenne muddepeHInaIbHbIX ypaBHEHUH.
MaxcumansHoe komdectBo 6amios mo BPC - 20

Hroro 30+20=50 Gamnos

IIpomeskyTouHasi aTTecTamus - 3k3aMeH- 50 6aymnos.

IIpoMexxyTodHasi aTTecTalys IPOBOAWUTCS TIOCIE 3aBEpIICHUS M3yYCHHsS IUCIMIUIMHBI HIH €€ 9YacTH B (opme,
OTpeNeIsIeMOil yU4eOHBIM IIAHOM OOpa30BaTENILHOW MPOrPaMMBI C LENBI0 OICHUTh PabOTy O0YyYaromerocs, CTEIEHb
YCBOCHHS TEOPETUYECKUX 3HAHUH, YPOBEHb CPOPMHUPOBAHHOCTH KOMIICTCHITHUIA.

[IpenonaBaTens, MPUHUMAIOIINN YK3aMEH 00ECIICUNBACT CIYYaliHOE paclpe/eICHIE BAPHAHTOB 3aUCTHBIX 3aJJaHUN MKy
00yJaromuMHUCs C TOMOIIpI0 OWJIETOB W/WIM C TPUMECHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHI, BIpaBe 3a7aBaTh
oOygaromeMycs JONOTHUTEIbHBIC BOTIPOCH M JaBaTh JOMOJHUTEIbHBIC 3aJaHH TIOMUMO TeX, KOTOPBIC YKa3aHBI B OHJICTE.
DK3aMEH MPOBOJUTCA MO OwieraM. B kakaoMm OuieTe /Ba OLEHOYHBIX CPEACTBA: YCTHBIM WM MUCBMCHHBIA OTBET Ha
BOIPOC U MPAKTUIECKOE 3a/IaHuE.

VCTHBIN WK THCEMEHHBIN 0TBeT — 20 0aios.

Pemenne 3agay - 30 6amios.

Hroro 20+30=50 6amioB.

OO0111ee KOTMYECTBO OAJIIOB 110 AUCIUITIMHE 3a TEKYIIUHA KOHTPOJIb H MPOMEXKYTOUHYO arTectaruio: 50+50=100 6anios.

CooTBeTcTBHE 0AIIOB U OICHOK:
Jnst sx3amena:

86-100 — otimmuHO

71-85 — xoporiio

56-70 — y1oBJICTBOPUTEIHHO
0-55 — HeynOBIETBOPUTEITHHO

4. OueHOYHbBIE CPEACTBA, MOPSIAOK UX MPUMEHEHHS M KPUTEPUH OLleHUBAHUS
4.1. OueHo4YHbIE CPeCTBA TEKYLIEro KOHTPOJIs

4.1.1. JIabopaTopHble padoThI

Tema 1. BBeneHue B unclI€eHHBIE METOIBI.

Tema 2. PerieHue ypaBHEHU ¢ OHON HEU3BECTHOM.

Tema 3. Pemenue cucteM THHEHHBIX ypaBHEHUI.

Tema 4. MHTEpHIONIIPOBAHHUE.

Tema 5. BeruucneHnue onpeneeHHbIX UHTErPajoB.

Tema 6. Pemmenne nuddepeHInaNbHBIX YpaBHCHHN.

Tema 7. O0paboTKa SKCIIEPUMEHTAIBHBIX TAHHBIX.

4.1.1.1. llopsiaok npoBeeHUsl.
JlabopaTopHbie pabOThI IPOBOISTCS B YAChl AyAUTOPHOU pabOTHI.
Ilepen BBIMONHEHWEM KaXmoi pabOTHI CTYINCHTHI-OaKalaBpPhl MOJDKHBI IMPOPadOTaTh COOTBETCTBYIOUIMHA MaTepHal,
HCTIONB3Ys KOHCIIEKTHl TEOPETHUSCKUX 3aHATHIA, TIEPHOANYCCKIE U3aHNs, YIeOHO-METOAMIECKIE IOCOOUS U yUeOHUKH.
ITo OKOHYAHWH 3aHATUI CTYICHTHI O(OPMIIIIOT OTUYET MO KaXKI0H paboTe, COO0Aast CIEAYIONIYIO (hopMy:

— HaumenoBaHue Tembr;

— lens paboTsr;

— 3ajaHue " coJepKaHUE BBHITIOJHEHHOW Pa0OTHI,

—  IluceMeHHBIE OTBETHI HAa KOHTPOJIBHBIE BOIPOCHI.

—  BrIBogmI o pozenanHoOM pabore.

— CIIHMCOK HCIIOJIL30BAHHBIX NCTOYHHUKOB.

4.1.1.2 Kputepum oueHUBaHUS

26-30 6a10B cTAaBUTCS, €CJIH 00yJarOmuiics:

IIpaBunbHO BBIONHUI Bce 3anaHus. lIpogeMOHCTpUpoBall BBICOKUMN YPOBEHb BialeHUs MarepuainoM. IIposBieHsl
IIPEBOCXO/IHBIE CTIOCOOHOCTH MPUMEHSTh 3HAHHUS M YMEHHS K BBIITOJIHEHUIO KOHKPETHBIX 3a/IaHHH.

21-25 6aJI0B CTAaBUTCS, €CJIH 00yJarmuiics :



[IpaBWiIbHO BBIMOAHWIT OOJBIIYIO YacTh 3aJaHWi. [IPHUCYTCTBYIOT He3HauuTebHble OMHMOKH. I[IpomeMoHCTpUpOBaH
XOpOIIMH YpPOBEHb BIIAJCHUS MAaTephajaoM. I[IpOsIBICHBI CpEIHHUE CIIOCOOHOCTH NPUMCHSATH 3HAHUS M YMEHHUS K
BBITTOJTHCHUEO KOHKPETHBIX 3aJIaHHH.

17-20 6an10B cTAaBUTCS, €CIU 00YIAIOTIHIACS:

3ajanHusi  BBINOJNHKA Ooliee 4YeM  HamoloBuHY. IIpUCYTCTBYIOT —cepb&3Hble  oummbOku. I[IpomeMoHCTpUpOBaH
YIIOBJICTBOPUTEIBHBIA YPOBEHB BIaJICHHUS MaTepruaioM. [IposiBIicHBl HU3KHE CITIOCOOHOCTH MPUMEHSTH 3HAHHS M YMCHHUSI K
BBITIOJTHCHUEO KOHKPETHBIX 3aJTaHHH.

0-16 6an10B cTaBUTCS, €CIM 00yUalOLIUIicCs:

3ajaHusl BBIMOJMHHUJI MEHEE YEeM HAroJIOBUHY. I[IpOoJeMOHCTPUPOBAaH HEYNOBJICTBOPUTEIbHbBIH YPOBEHb BJIAJCHUS
MarepuasioM. [IposiBIEHBI HEAOCTATOYHBIE CIIOCOOHOCTH MPHUMEHSATh 3HAHUSI M YMEHHS K BBIOJHEHHIO KOHKPETHBIX
3aJJaHH.

4.1.1.3. Conep:xanue OleHOYHOTO CPeACTBA
Tewmsr 1-7
JlabopaTopHnasi pagora Nel DiieMeHTapHAasi TEOPUS MOTPENTHOCTEH

1 3amanue 2 3a/iaHue 3 3agaHue
Onpenenute, Kakoe paBeHCTBO | OKPYITIUTh COMHHUTENbHBIE IUQpHl | HaliTn mpenenpHble aOCOMIOTHBIE U
TOYHEE. YHClIa, OCTaBMB BEPHBIC 3HAKH: @) B | OTHOCHUTEIHHBIC IIOTPEIIHOCTH YHCEI,
BapuaHT Y3KOM cMbIciie: ©0) B I[IMPOKOM | €CIM OHHM HMEIOT TOJBKO BEpHBIE
cmpiciie. Ompenenuth aOCOMIOTHYIO | HUQPHI: a) B Y3KOM CMbICIe; 0) B
MOTPENIHOCTh Pe3yJIbTara. HIMPOKOM CMBICIIE.
Ne 1. Jaa = 6,63 wim | a) 22,553(£0,016); 6) 2,8546; [1 = | a)0,2387; 6) 42,884.
19/41=0,463. 0,3%.
Ne 2. 7/15 = 0,467 wnu \/%:5,48. a) 17.2834; = 0,3%. 6) 6,4257 | a) 3.751; 6) 0,537.
(£0.0024).
Ne 3. \/ﬁ = 324 wm 4/17 = | a) 34,834; [1 = 0,1%; 6) 0,5748 | a) 11,445; 0) 2,043.
0.235. (£0,0034).
Ne 4. 15/7 = 2.14 wnu \/E =3,16. | a) 2.3485 (£0,0042); 6) 0.34484; [ | = | a) 2.3445; 6) 0,745.
0,4%.
Ne 5. 6/7 = 0,857 wm = | a) 5,435 (x0,0028); 6) 10.8441; [1 = | a) 8,345; 6) 0,288.
J4.8 0)’5%. ( ); 6) ) )
2.19.
Ne 6. 12/11 = 1,091 wmm \/ﬁ = | a) 8,24163; | = 0.2%; 6) 0,12356 | a) 12,45; 6) 3,4453.
(£0,00036).
2,61.
Ne 7. 2/21=0,095 mmn _[pp =4,69. | a) 2,4543 (+0.0032); 6) 24,5643; 1] = | a) 0,374; 0) 4,348.
0,1%.
Ne§. 23/15=1,53 wunu =3,13. | a) 23,574; = 0,2%; 0) 8,3445 | a) 20.43;06) 0.576.
\/ﬁ (£0.0022).
Ne 9. 6/11=0,545 unn \/@: 9,11. | a) 21,68563; | = 0,3%; 6) 3,7834 | a) 41,72;6) 0.678.
(£0,0041).
Ne 10. 17/19 = 0,895 wnu \/5 = | a) 13,537 (£0,0026); 6) 7,521; [1 = | a) 5,634; 6) 0,0748.
0,12%.
7,21.
Ne 11. 21729 = 0,723 mm _[p4 = | a) 0,3567; 11 = 0,042%; 6) 13,6253 | a) 18,357;6) 2,16.
6.63. (£0,0021).
Ne 12. 50/19 = 2,63 wm \/ﬁ = | a) 1.784 (x0,0063); 6) 0,85637; [ = | a) 0,5746; 6) 236,58.
0,21%.
5,19.
Ne 13. 13/17 = 0,764 wmm \/ﬁ = | a) 3,6878 (+0.0013); 6) 15,873; [1 = | a) 14,862; 6) 8,73.
0,42%.
5,56.
Ne 14. 7/22 =0,318 unm \/E =3.60. | a) 27,1548 (£0.0016); 6) 0,3945; [1 = | 0,3648; 6) 21,7.
0,16%.
Ne 15. 17/11 = 1,545; \/E =4,24 a) 0.8647 (£0.0013); 6) 24,3618; [ = | a) 2,4516; 6) 0,863.
0.22%.
Ne 16. 5/3=1,667 nnu \/ﬁ =6,16. a) 3,7542; [ = 0,32%; 6) 0,98351 | a) 62,74; 6) 0,389.
(£0,00042).
Ne 17. 49/13 =3,7Tuma 14 =3,74. | a) 83,736; [ = 0,085%; 6) 5,6483 | a) 5,6432;6) 0,00858.
(£0.0017).




Ne 18. 13/7=1.85T wn_[7 =264 |a) 2.8867; | = 0,43%; 6) 32,7486 | a) 0,0384; 6) 63,745.
(+0,0012).
Nel9. 19/12=1,58 w15 =3,46. | a) 4,88445 (£0,00052); 6) 0.096835; | a) 12,688; 6) 4.636.
= 0,32%.
Ne20. [ 51 /11 = 4,64 wm [ap = | a) 38,4258 (+0,0014); 6) 0,66385; || | a) 6,743; 6) 0,543,
= 0,34%
5,91.
Ne21. 18/7=257umt [ =4,69. | a) 039642 (+0.00022); 6) 46,453; | | a) 15.644;6) 6,125.
= 0,15%.
Ne 22. 199=21Twm fi7=412. |a) 58425 [ = 023%. 6) 0,66385 | ) 0,3825; 6) 24.6.
(+0,00042).
Ne 23. 16/7=2.28 11 =b,b2. | a) 243872; | = 0,34%; 6) 0,75244 | a) 16,383;6) 5.734.
(20.00013).
Ne2d. [ 20/13=154nm _[gz =794, | a) 2.3684 (0,0017); 6) 45,7832 | = | a) 0,573; 6) 3,6761.
0,18%.
Ne2s.  [127=171um [47 =686. |a) 72354 | = 0,24%; 6) 038725 | a) 18.275; 6) 0.00644.
(20,00112).
Ne26. | 6/7=0857mm j41 =640. |a) 036127 (+0,00034); 6) 46,7843; | a) 3,425;6) 7.38.
| =0,32%.
Ne27. [ 239=256mm [g7=933. |a) 23,7564; = 044%; 6) 4,57633 | a) 3,75;6) 6,8343.
(20,00042).
Ne28. | 27310872 mwm J4p = |a) 15,8372 (+0,0026); 6) 0,088748; | a) 3,643; 6) 72.,385.
6.48. " =0,56%.
Ne29. | 7/3=233wm [pg =76l |a)3.87683; | = 033%; 6) 13,5726 | a) 26.3; 6) 4.8556.
(+0,0072).
Ne 30. 1417 = 0823 wn [z = | ) 0.66835 (x0,00115); 6) 23,3748; | a) 43.813;6) 0,645.
20 " =0,27%.

JladopaTopHasi padoraNe 2. OcHoBBI IporpammupoBanus B ScilLab

3apanue 1

BrImomHATS B peXXUMeE KaJdbKyJIATOpa CICAYIONE JCHCTBHA:
a) BBoJ HCXOAHBIX ONEpaH/IoB.
6) Bemonuuts Hax onepangamu 1 u 2 oneparuio 1.
B) BBIMOMHUTE Hajx pe3ynbTaTOM M OomepaHaoM | omeparuio 2. r) BBIMOTHUTE Hax pe3ynbTaToM H
omepanaoM 2 omepanuio 3. 1) Bo3sectn onepanx 1 mOAIEMEHTHO B CTETICHB 3.

3amanue 2
3ajanue 2.1
° Bgectu B K0Ofie IpOTpaMMBbI TEKCT B BUJIe KOMMEHTApHs Kak 3arjiaBue MporpamMmel.
° BBecTn ncxonHbIe TaHHBIC.
° 3aaTh N3MEHEHNE apryMEeHTa.
° Brruncianth 3HaueHus GyHKUuH 1 1 2 1515 apryMeHTa B 3a/laHHOM UHTEpBae.
° BeiBectn rpaduku (yHKUMI OJHOBPEMEHHO Ha OJHOM rpaduKke B JIEKapTOBBIX KoopauHatax. Jlis
Pa3HbIX rpaKOB UCHOIB30BaTh Pa3HbIA THIT JIMHUH.
3aganue 2.2
[ToBTopuTh 3a7anue 2.1, HO rpauku GyHKIMH BEIBECTH B IBYX MMOJIOKHAX Ha OAHOM rpaduke. I'paduku B
CTOJIOMKOBOM (hopmare.
3aganue 2.3
° IoBTopuTh 3ananue 2.1, HO rpadUKy QYHKIMH BHIBECTH B YETHIPEX MOAOKHAX C PA3HBIMH CTUIISIMU JTMHUH
Ha otHOM rpaduke. Mcnons3zoBats Gynkunu plot2d, plot2d2, plot2d3, plot2d4.
BapuanTs! 3ajanuit

Ne | ®yHkums 1 OyHKUMA 2 a b h
1. | y=sin(x) z= exp(x+3)/5000 - 1 -2pi 2pi | pil20
2. | y=cos(x) z=0.00025¢3-x - 0.6 -2pi 2pi | pil20
3. | y=|tg(x)] +0.1 z=(1+x)6 -2pi 2pi | pil20
4. | y=(x2-1)15 z = 1+sin(x) -2pi 2pi | pil20
5. | y=(x3-2)/15 z = 5c0s(x) -2pi 2pi | pil20
6. |y=x2-10 z=0.025exp(-1.2x) -5 5 1
7. | y=3sin(x) z=0.015x3 -5 b 1
8. | y=4sin(x) z=0.05x2 1 10 |1




JlaGopaTopHas padora Ne3. Pemenne anre6pandecKux ypaBHeHHIl ¢ 0JHOI HeM3BeCTHOM

1

3aaitte mommuoM: pl(z) = z° + 7z* + 1923 + 252% + 162 + 4. Beruncimte ero
KODH.

2 |dnst nonuHOMa pl(z) onpenenuTs MaKCUMaIbHYIO CTEIEHb, BEIYMCIUTD TPOU3BOIHYIO U
[peoOpa3oBaTh MOJIMHOM B CTPOKY.

- - 2
3 |HaiiTi KOpHI TOTHHOMA 6 — 5x + X~ .

4 3amare 1Ba moanHoMa pl 1 p2 ¢ KopHAMH cooTBeTcTBeHHO [1 -3 07 8 -9],[-10 -1.3 -7.5 0 0.9]

Haiitn nx CYMMY, Pa3HOCTB, HaCTHOC I IIPOII3BEACHIIC.

20 oA & 2
5 |5. Co3mare mommHOM 6 + [5x + 2x"+x” | BHIUNCINTE €r0 3HAUYeHNsA B anama3oHe [-5<x<5].

TTocTponTh rpadIK 3aBICIIMOCTI P(X).

6 Cosmarh momuHOM Bupa: - 120 + 274x - 225x7 + 85x° - 15x* + x°. Beruncmurs 3Hauenns

yTOro mommHoMa B 5 Toukax (0, -4, 5, 7.5, 10).

7 [3azate mommoM Buga p = 10 — 15x + 3x° + 2x7. HaifTi ero KopHIL

2 5. 5
8 Co3mate mommHoM : - 1.2 + 2.7x + 22.5x" — 8.5x7 - 7x°. BpIuncIuTh 3HAUEHIS STOTO

nojamnmHoMa B 3 Toukax (0, -4, 7.5).

3amare 1Ba mommHoMa pl 1 p2 ¢ KopHsIMH cooTBeTcTBeHHO [1 -3 0 7], [-10 -1 -7 0.9] Haiitn
IX CYMMY, Pa3sHOCTh, YacTHOE II IPOII3BeAeHIe. BEIUICINTE 3HAYEHII TOTO MPON3BEICHII

MoIIHOMOB B 3 Toukax (0, -4, 7.5).

r X o
10 | 3agan mommHOM p = 37— DEIMICINTE €ro 3HaueHIle npi X=1. HafiTi npomsgoauyo.

—-3x

JlabopaTopHasi padora Ne4. Pennenne TpaHCUEHIEHTHBIX YPABHEHMII ¢ 0JHON HeM3BeCTHOM

Otnenuth rpadUuecky M HAMTH KOPHH ypaBHEHUs, MCHONb3yst pyHKIuio 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 NeS. Penienne cucreM ypaBHeHui
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JlaGopaTopHas padora Ne6. Meroabl HHTEPIOJISAHA

1. 3agana yukius f cormacuo tabmue. JnHeiHO HHTEpHONTHpOBaTh QyHKIMIO f 1 MOCTPOUTH e¢ rpaduk Ha HHTEpBAE S C MIAroM
0,01, HaliTK €€ 3HaYCHHUE B TOUKE X *:

a)

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

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

s=[-2; 3], x*=0.5



X1 X2 X3 1 V2 V3
-4 -3 -1 -2 0 -1
X1 A2 X3 Y1 2 Y3
-3 -1 0 1 -1 2
X1 X3 X3 X4 V1 V2 V3 V4
-1 0 1 2 1 1 -1 7

2. [octpoiite craifH, KOTOPBINA MPOXOIUT Yepe3 ToukH (-, 0), (-n/2, -1), (0, 0), (n/2, 1) u (w, 0), Ha HTEpBaNE (-7, T) C MIAroM
7/20. YuuTbIBas, 4TO HaYaJbHbIC JaHHbIC 3a1aI0TCS (HYHKIMEH

y=Sinx, olpeaenuTe CyMMy KBaJpaTOB OTKIOHEHHI A1 To4eK —1/4; -n/6; -n/3; m/6; n/4. TlocTpoiite rpaduku

CruaiiHa, (YHKIMU M YKa3aHHBIX MATH TOYEK.

3. B tabnmie npuBeneHs! JaHHBIE 0 TeMIiepatrype B npuropoae Jloc-Anmxkeneca 3a 12 gacos (B °F).

Bpewms | Temneparypa | Bpemsa | Temnepartypa
1 58 7 57
2 58 8 58
3 58 9 60
4 58 10 04
5 57 11 67
6 57 12 68

[NepeBenure nannsie B rpanycel Llenscus. Onpenenure ko3 GpUIHEHTHI CIUIaiiHa, KOTOPBIHA ONKCHIBAET 3TH JaHHble. [locTpoiiTe
CIUIaiiH M MCXO/IHBIE JJAHHBIE Ha OZHOM TpaduKe.

4. VicnaHCKHi IPOU3BOAMTEND ITUTPYCOBBIX XapaKTEPU3yeTCs CISAYIOINM 00bEMOM IPOIaXK:

roj 1965 | 1970 | 1980 | 1985 | 1990 | 1991
o0weM mpomak ($) | 17769 | 24001 | 25961 | 34336 | 29036 | 33417

Hcnonp3ys craity, oneHuTe 006eM npoaax B 1962, 1977 u 1992 ronax. IlocTpoiite crutaifH M HCXOAHBIC JaHHBIC HAa OJTHOM
rpaduxke.

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

HOAOPb | HeKaOpb | HOAOPb | AHBApb | AHBAPb | AHBAPb | HOAOPb | 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

Onenure crouMocTs U3Aanust B HosiOpe 2002 roga, ¢ momonipio crutaifHa. Kak uaMenuTcs onenka st Hosiopst 2002 roma, ecin

CTaHeT U3BECTHO, 4TO B HOsIOpe 1991 roga ctommMocTh n3gaHus
cocraBmia 6,3 eBpo? [locrpoiite rpaduky crutaiiHa 1 MCXOJHBIX TaHHBIX.




JlaGopaTopHas padora Ne7. AnnpokcuManus

1 ATNIpOKCUMHUPOBAThH TAOIUYHO 3aJaHHYIO (PYHKIIUIO TTOJIMHOMOM IIEPBON CTCIICHH
X1 X2 X3 B! 2 V3
-4 -3 -1 -2 0 -1
2 ATNIpOKCUMHUPOBATh TAOIUYHO 3aJaHHYIO (PYHKITUIO MIOJIMHOMOM BTOPOM CTCTICHH
X1 X2 X3 V1 V2 Vi
-3 -1 0 1 -1 2
3

3agaH Ha(’)op SKCIIEPHMEHTAIbHBIX [JAaHHBIX V., 3aBHCAINHX OT X. H3BecTHO. UTO

J

V'BKCHEPHMEHTHJIBHLIE 3HAQUCHHs ); COAepKaT omu0ku. CuuTas. 4To peanbHasd 3aBHCHMOCTD (X;,);)

J

uMeeT BUA Y = Cjx cos(Chx) + Cs,. HATH mapameTpsl Cj;, Cs, Cs.

x=0 050 1 15 2 25 3 35 4 45 5

h
n
N

4
J1s Tadmmanoil pyHKOUH
L
(05 |1 |15 |2 2.5
¥:110.5]1.6[0.55[{0.26]0.15
Mo100paTh MOIXOIANIIIT BI alIITPOKCHMHPVIONTE e€ HemMmHeiTHOIT 3aBICIMOCTIT U3 pA/Ia:
a)y=ax’ 6)y=ae”™ B)y=a+b/x 1)y=1/(a+bx)
5
Haiftin mapaMetpsl creayromieil (yHKumm y=x/(4x+B), ecan 3amaHel e€ 3HaueHNs B 10
TOUKAX:
x 3 31 32 3.3 34 35 36 37 38 39

y 061 06 0592 0.58 0.585 0.583 0.582 0.57 0.572 0.571

JlaGopaTopHas padora Ne8. Hucsiennoe quddepeHunpoBaHie 1 MHTErPUPOBaHHe

BrraucnnTh KaKapIil U3 yKa3aHHBIX HHTETPAIOB TpeMs Crioco0amu (C MOMOIIbI0 (GyHKIHH
1 inttrap(), intg(), integrate(). CpaBuute pe3ysabTathl.

1. fol le_l dx 2. ff(xz + 3x — 8)dx 3. [ xsinxdx

2 BRIumMCINTH HHTErpal ) 01 (tg (> ﬁ + x) dx, ucrionb3ys GyHKIumo intg().




3 Beruncnuts 3HaueHue npousBoaHoi GpyHkimu f(X) B Touke xq

f(x) =sin (Cos (%)) X, = %1.

L V5 +sinx _1+\f§2.
fG) =tg|cos\ 777 Xo ==
1—+/53
f(x) = sin(x® — 7x? + 6x + 8) Xg = ——

2

4.1.2. KontpoJbHas padora. Tema 6. Pemrenue nuddepeHunaibHbIX ypaBHeHHUIA.

4.1.2.1. Ilopsaok npoBeIeHNs1 U MPOoIeaypa ONeHNBAHUA.

KontponpHas paboTa MpoBOOUTCS B Yachkl aygUTOpHOW paboTsl. OOydaromimecs IONYdYaloT 3aJaHus A MPOBEPKH
YCBOGHHS NPOIIEHHOTO MaTepuaia. PaboTa BBIOMHACTCS B IUCBMEHHOM BHAE M claércs mpernonasateo. OLeHNBaOTCs
BJaJICHUE MaTEepHaIOM IO TeMe paboThl, AHAIUTHYECKUE CIOCOOHOCTH, BJIAJCHHE METOAAaMH, yYMEHHS W HaBBIKH,
HEOOXOAUMBIE IS BBITTOJTHEHUS 3aJaHUH.

4.1.2.2 Kputepuu olleHUBaHHS

17-20 6anJ10B CTABUTCSI, €CJIU O0yUAIOIIUTACS:

IIpaBuiibHO BBINOJIHEHBI Bce 3agaHus. IIpoleMOHCTpUPOBaH BBICOKUN YPOBEHb BIaJcHUA MarepuanoM. lIposBieHst
MIPEBOCXOAHBIC CHOCO6HOCTI/I NMPUMCEHATH 3HaAHUA U YMCHUS K BBIIIOJTHEHUIO KOHKPCTHBIX 3aﬂaHHﬁ.

14-16 6a/J10B CTABUTCS, €CJIH O0YyYAIOIINIACS:

[IpaBuiabHO BEITIONHEHAa OONBHIas YacTh 3adaHui. [IpHCYTCTBYIOT HE3HAUHTENbHBIC OMMOKH. [IpomeMOHCTpHUpOBaH
XOpOIIMH YpOBEHb BIAACHUSA MaTepHaioM. lIposBiIeHBI CpefHHE CIIOCOOHOCTH NPUMEHATh 3HAaHUS M YMEHHUS K
BBITIOJTHEHUIO KOHKPCTHBIX SaHaHHﬁ.

11-13 6anJ10B CTABUTCSI, €CJIU O0YyUYAIOIUIACS:

3amaHus  BBHIIOJHEHBI Oojiee YeM  HAMOJOBHHY. [IpHCYTCTBYIOT CepbE3HBIC OIMOKW. [IpoJeMOHCTpHUPOBaH
YAOBJICTBOPUTEIHHEIN YPOBEHB BIaeHU MaTtepraiaoM. [IposBIleHBl HU3KHE CITIOCOOHOCTH NIPUMEHATh 3HAHHUSA H YMEHHS K
BBITIOJTHEHUIO KOHKPECTHBIX SaHaHHﬁ.

0--10 6as10B CTAaBUTCA, €CJIH 00YIAKOITHIACH:

3amaHusd BBIIOJIHEHBl MEHEe 4YeM HamloJoBUHY. IIponeMOHCTpupOBaH HEYIOBJIETBOPUTEIBHBIM YPOBEHb BIAJCHUS
MaTtepuanoM. [IposBIeHBI HEZOCTaTOYHBIC CIIOCOOHOCTH IMPHMEHSATh 3HAHWSA W yYMEHHUS K BBHIIIOJIHEHHIO KOHKPETHBIX
3aJIaHuH.

4.1.2.3. Coaep:xaHue OLIEHOYHOT0 CPeICTBA

Bapuanr 1

1. Haiimure pemenme OJIY y' = —y° +0,2sinx ¢ HaYaILHEIM YCIOBHEM
v(0) = 0,707 na unreppaie 0 < x < 10. [loctpoiite rpadux.

2. Mogens XMIOIHHK — JKepTBa  OIUCHIBAETCS  CHCTEMOM  HEIMHEWHBIX

muddepeHITMATFHBIX YpaBHEHHH:

{x’(t) Ax(t) — Bx(t)y(t)

y'(t) = Cx()y(t) — Dy(t)
Ilyere x(7) u y(7) onpele/ArOT NOIYIALNUIO KPOIHMKOB W JIHC, COOTBETCTBEHHO, B
MoMeHT BpeMeHH /. Koapdumuentsr Monenn zamarotca: A=4; B=0,04;, C=0,0004;
D=0,8. Onpenenure, Kakoe KOJIHMISCTBO ;KHBOTHEIX OYICT B CHCTEME uepe3 S JIeT, ecIu
B 0-i1 MoMeHT BpeMeHH OBUT0 x(0)=6000 xponukos u y(0)=120 mucu.

d? d
3. Pemure muddepenmmamsHoe ypaBHEHHE d—t)zi + 4(1_); +3y=t—1 ¢ yueroM

mavanpHex yerornit y(0) = y'(0) = 0, na untepnane t € [0,10].



BapwuanT 2

1. Pemmre mddepeHnuanrbHoe ypaBHeHHMe IlepBoro mopsaka y' = 3x? mpu
HauanpHoM yernosuu y(2) = 0,5 na unreppaie 2 < x < 4. [loctpoiite rpaduk.
2. Mojens XWIOIHUK — JKepTBa  ONMCHIBAETCS  CHCTEMON  HelMHEHHBIX
auddepeHInaIbHBIX YpaBHEHHH:

{x’(t) Ax(t) — Bx(t)y(t)

y'(t) = Cx(t)y(t) — Dy(t)
IIyete X(1) B y(f) oIpeleldrOT MONYIANHI0 KPOIHKOB H JHC, COOTBETCTBEHHO, B
MoMeHT BpeMeHH f. Koadduuuenter monenu zamarwres: A=1; B=0,01; C=0,0001;
D=0,4. Onpenenure, Kakoe KOJIMIECTRO JKHBOTHBIX Oy/IeT B CHCTeMe depes 5 J1eT, eciu

B 0-it MoMeHT BpeMeHH ObL10 X(0)=2000 KpoaukoB u y(0)=350 nucu,.
2

d :
3. Pemute mud¢epeHnuaarHOe ypapHEHHe d—;; +ty = sint ¢ yu4eToM Ha4aJbHBIX

yenoemit y(0) = 1 u y'(0) = 0 wa unrepsane t € [0,2].

4.2. OueHOYHBIE CPEACTBA NMPOMEKYTOYHON aTTecTallMu

[To nmucrumvHe TpPeayCMOTPEH 3K3aMeH. DK3aMeH MPOXOAUT Mo Owmnetam. B kaxaom Owuiere OIWH TEOpEeTUYECKUi
BOIIPOC M OJ{HA 3aj1a4a. DK3aMeH MPOBOAUTCS B YCTHOM, MMCbMEHHOMN HIIM KOMITBIOTEpHO# (opme. OrieHHBaeTCs BiaJeHUE
MaTepualioM, €ro CHUCTEMHOE OCBOEHHE, CIIOCOOHOCTh NPHUMEHSATh HY)KHbIE 3HAHWS, HaBBIKM W YMEHHS TNpPU aHaln3e
MIPOOJIEMHBIX CUTYaluil N peIICHNH MPAKTHYECKHUX 3aJaHHIH.

4.2.1. YcTHBI WM NHCbMEHHBIH 0TBET Ha BONIPOC

4.2.1.1. llopsiaoK NpoBeieHUsI.

VYCeTHBIM WMIM NUCBMEHHBIM OTBET HAa BOIPOC HAIPAaBJIEH Ha NPOBEPKY 3HAHUN OCHOBHBIX DPA3/EiIOB II0 JAUCLHUIIIMHE
«YuCneHHBIE METOMBI».

4.2.1.2. Kputepuu oneHnBaHus.

17-20 6anJ10B CTABUTCSI, €CJIU O0yUAIOIUTACS:

B oTBeTe kauecTBEHHO PACKpBLI coAepikaHhe TeMbl. OTBET XOPOIIO CTPYKTypHUpoBaH. IIpekpacHO OCBOGH NMOHATHIHBIN
ammapart. [IpoeMOHCTpHpOBaH BEICOKHH YpPOBEHb IIOHMMaHUS MaTepHuana. [IpeBocxomHoe ymeHne (GpopMynnpoBaTh CBOH
MBICJIH, 00CY)KIATh TUCKYCCHOHHBIE TIOJIOKCHNS.

14-16 6a1J10B CTABUTCSI, €CJIU 00yUaIOIIHiCs:

OCHOBHBIE BOTIPOCHI TeMBI packpbul. CTPYyKTypa OTBETa B LI€JIOM a/IeKBaTHA TeMe. XOpOIIO OCBOEH MOHATHHHBIN anmapart.
[TponeMOHCTPUPOBAaH XOPOIIMI ypOBEHb NMOHUMaHHsS Marepuana. Xopollee yMeHHe (OpPMYJIHPOBaTh CBOM MBICIIH,
00CyXJaTh TUCKYCCHOHHBIE MOJI0KEHHUS.

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

Temy uactmuno packpsul. OtBer cmabo cTpykTypupoBaH. [IoHATHHHBIM ammapar ocBoeH dYacTH4HO. [loHMMaHume
OT/ICTIbHBIX MOJIOKEHUH U3 MaTepuaja Mo TeMe. Y I0BIETBOPUTEIbHOE YMEeHHE (GOPMYIHPOBATh CBOM MBICIH, 00CYKAaTh
JTUCKYCCHOHHBIC TTOJIOKEHHS.

0--10 6a;s10B cTaBUTCSH, €CJIM 00yYarOUIUFics:

Temy He packpbul. [IOHATHHHBIN ammapaT OCBOEH HeyaoBIeTBOpHUTENbHO. [loHMMaHMe MaTepuana (parMeHTapHOE HIIH
orcyrcTByeT. Heymenue (hopMympoBaTh CBOM MBICIH, 00CYK/1aTh AUCKYCCHOHHBIE TTOJIOKEHUSL.

4.2.1.3. OueHo4HblIe CPeACTBA.

Bonpocs! 17151 yCTHOT0 WM MHCBMEHHOT0 OTBeTa

. U3amepenue. [lorpemnocTs. Buibl 1 MICTOUHUKH NOTPELIHOCTEH.

. IlpnGnmxeHHbIe pemeHnst ypaBHeHUH 1 ux cucreM. [loctaHoBKa 3agaun. J[Ba sTamna pemenus 3agadm.

. OTaenenue KopHeil.

. YTO4YHEHHe KOpHEe MEeTOIOM Ipoo.

. YTO4HEHHe KOpHEH METOIOM X0 (TPONOPIIMOHAIBHOTO ICTICHNUS).

. YTouHEeHne KOpHEH METOI0M KacaTesbHbIX (MeTol HploToHa).

. YTouHeHne KopHel KOMOWHUPOBAaHHBIM METOZIOM.

. YTOouHEHUE KOpHEN METOAOM IIPOCTOM UTEPALIUU.

. TouHble METOABI PELIEHUS] CUCTEM JINHEHHBIX YPABHEHUIA.

10. TIpuOnmxeHHBIE METOABI PEIICHUS CHCTEM ypaBHEHHUH.

11. Uurepnonuposanue ¢pyHkuuid. [locranoBKa 3a1a4y MHTEPIOINPOBAHUS U 3a]1a4H 11apaboIMYecKoro
HMHTEPHOIUPOBAHUSL.

12. Metoz HeomnpeaeneHHbIX K03} duiinerToB. EANHCTBEHHOCTD pEIIeHNUs 3a/1a9H.

13. Untepnionsinmonnas Gopmysna Jlarpamxka.

14. TlepBast uaTepnossironHas ¢popmyna HetotoHa.

15. Bropast unTepnossiuonHas popmyna HeroToHa.

16. INorpemHocTs MapaboIMYECKOT0 HHTEPIIOIUPOBAHUSI.

O 01N DNk WN—



17. NUntepnionupoBanue crjlalHaMu

18. IMpubnmxennoe auddpepeHnpoBaHIE.

19. UucneHHble METOIbI BEIUUCIICHHS HHTETPAIOB

20. Ksanparypusie popmysr Hetotona-Koreca.

21. ®opmyIsl IPSIMOYTOJIBHUKOB.

22. ®opMyna TpaneruH.

23. O600mmeHHas Gopmysia Tpanenuu.

24. ®opmyna CUMIICOHA.

25. O606mennas popmyiaa CUMICOHA.

26. OueHKa MorpenrHOCTH METOIOM JIBOMHOTO TiepecydeTa.

27. Meton Monte-Kapio BeIYHCICHUS HHTETPANIOB

28. UncnenHsle METOABI perieHus auddepeHnraibHpIX ypaBHeHHH. [luddeperHnnanbHoe ypaBHEHHE U €0 PelIeHHe.
29. Meton Diinepa pemenns auddepeHuanbHbIX ypaBHEHHH.

30. Meton Pyrre-Kyrra pemenns quddepeHnInansHpIX ypaBHESHHH.

31. Pemenue ypaBHEHUH C YaCTHBIMU IPOU3BOAHBIMU METOJOM CETOK.

32. O6paboTKa IKCIIEPUMEHTAIBHBIX JaHHBIX. [locTaHOBKa 3aqa4un. J[Ba aTamna peneHus mocTaBIeHHOMN 3a1a4un.
33. MeTog cpeaHux.

34. MeToJ HaMMEHBIINX KBaJIpaToOB.

4.2.2. Pemienne 3agau

4.2.2.1. llopsiaoK nNpoBeeHUsl.

[pennaratorcst 3aaa4y Ha NPOBEPKY YMEHUI pelaTh 331a41 YUCICHHBIX METOJIOB.

4.2.2.2. Kputepuu oneHnBaHMA.

26-30 6aJJ10B CTABUTCSI, €CJIH 00yYAIOIINMCH:

3amaHne BBITOIHEHO ITOJIHOCTHIO M MIPABHIIHHO.

21-25 6an0B cTaBUTCSH, €CJIH 00y YAOIIMMCS:

3ajaHie BBIMOJHEHO IIOJHOCTBIO, HO HET JIOCTAaTOYHOrO OOOCHOBaHHMA. MM Tpu BEpHOM pELICHHH JOIyIIeHa
BEIYMCITUTENBHAS OIINOKA WM HEOYeT, He BIUSIOMINI Ha IPAaBIIIBHYIO MTOCIICIOBATEIBHOCTD PACCYKICHUIM.
17-20 6a1710B CTABUTCSL, €CJIU 00YUAIOIIMMCS:

3amaHue BBITOTHEHO YACTHYHO FUTH ¢ (PaKTHYECKUMH U BEIYUCIUTEIBHBIMH OITHOKAMHU.

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

3aﬂaHI/Ie HE BBIITOJIHCHO HJIX BBIIIOJIHEHO C 6OJ'II)HII/IM KOJIMYECTBOM q)aKTI/I‘-IeCKI/IX W BBIYUCIIUTCIIBHBIX OIHI/I6OK.
4.2.2.3. OueHo4yHbI€e CPeACTBA.

1. Pemuth ciocoboM xopJ 1 KacatelabHBIX ¢ TouHOCTHIO 10 0,01 crienyromiee ypaBHeHHE

x*+3x-20 =0.

2. Pewuts criocoboM Xop/1 U KacaTelbHbIX ¢ TOUHOCTHIO 10 0,01 crenyrolnee ypaBHeHUE

X -2x-5 =0.

3 Hcnonp3yst HHTEPIOSAIMOHHYIO opMyny Jlarpamnxka, HallTH ypaBHEHHE apaboIbl IPOXOAsIIeH yepe3 Touku (2;

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

4, Hauer touku (0; 3), (2; 1), (3; 5), (4; 7). Ucnons3yst “HTEpHOIANUOHHYIO (hopmyny Jlarpamka, COCTaBUTh
ypaBHEeHHE QYHKIIUY, IPUHUMAIOIICH yKa3aHHbIE 3HAUYEHUS TIPU 3aJJaHHBIX 3HAYCHUSX apTyMEHTa.

5. Hcnonb3yst HHTEPIOIAIHOHHY0 hopMyiy Jlarpamka, HOCTPOUTE ()YHKIIHIO, IPUHHUMAIOIIYIO 3HAYCHHUS 3aaHHbIC
TaOIULIEH.

x | 13476
y | 7| 5 | 8 |14

6. JlaHbl lecaTHYHbIE JOTapU(pMbI YHCEII:
lg 2,0 =0,30103, Ig2,1=0,32222, Ig 2,2 =0,34242,
lg 2,3 =10,36173, Ig 2,4 =0,38021, Ig 2,5 =0,39794.
[one3ysck HHTEPIOIALUOHHOH hopmysoit HetoToHa, Haiitn 19 2,03.

I :j\/;dx

7. [To ¢dopmyiie MpsIMOYTroJIbHUKOB BBIYUCIHTH , pa3OuB MHTEepBaln MHTErpupoBaHus Ha 10 gacTel.

OIIGHI/ITB MOTpCIIHOCTb.



8. ITo popmyne CuMIICOHA BEIYHCITUTH 1 , ¢ TouHoCTHhIO 110 0,001
2
| = [V1+x" dx
0
9. ITo popmyne Tpamenuii BEIYUCIUTD 1 , ¢ TogHOCTHIO 710 0,01
| = je dx
0
10. Haiitn, ucnons3yst meron Diinepa, 3HadeHus QyHKuuM y, ompenenseMoll nuddepeHHatbHbIM ypaBHEHUEM

,  y—Xx» TIpH HAYILHOM YCIOBUH y(0) = 1, mpuaumas h = 0,1. OrpaHHYNBasACH OTBICKAHHEM IIEPBBIX UYETHIPEX

y+x
3HaueHUi y.
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Tpunoorcenue 3
K paboueti npoepamme OUCYUNTUHBL (MOOYIs)
b1.0.04.07 Yucnennvie memooul

Ilepeuenb HHPOPMAIMOHHBIX TEXHOJIOT M, HCIOJIbL3YeMBIX /1JIsl 0CBOECHMSI TMCIUILTUHBI (MOAYJIs1), BKJIIOYas NepevyeHb
NMPOrpaMMHOro odecniedeHust 1 HH(POPMATHOHHBIX CHIPABOYHBIX CHCTEM

Hamnpasnenue noarorosku: 09.03.03 - [Npuknannas nadopmarnka
Ipoduns noarorosku: [lpuknagHas vHGoOpMATHKA B IKOHOMHUKE
Ksamudukanms BEITyCKHHKA: OaKaiaBp

®dopma o0ydeHus: ouHOE

S3pIK 0OyUeHus: pycckuit

Ton Hauana oOyueHust o 06pa3oBareNbHOM nporpamme: 2023

OcBoeHHE [AUCLUIUIMHBL (MOAYJs) NpeAnosiaraeT HCIONb30BaHHe
nH(pOPMaMOHHO-CIIPaBOYHBIX CUCTEM:

Office Professional Plus 2010

Kaspersky Endpoint Security mas Windows

GIMP

Inkscape

Notepad ++

Python

Lazarus

OnexTpoHHas Oubnmorteunas cuctema «ZNANIUM.COM»
OnektpoHHas oubimoTeyHas cucrema Mznarenscrea «JlaHbp»
OnektpoHHast OubnMoTeyHas cucrema « KOHCYJIbTaHT CTyACHTa

CIIEMYIOIIETO TPOrPaMMHOT0  OOecIeueHusT |



