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Conep:xanue
1. TlepeueHp mIaHUPYEMBIX pE3YIbTAaTOB OOYYEHHS 110 AUCHUIUINHE (MOJYNIO), COOTHECEHHBIX C IUIAaHUPYEMBIMU
pesynbraTamu ocBoenus: OIIOIT BO
2. Mecro muctutuiaasl (Moayiis) B ctpykType OIIOII BO
3. O0beM MUCHHIUIMHEI (MOMYIS) B 3aYETHHIX €OWHUIAX C YKAa3aHWEM KOJIMYECTBA YacOB, BBIACICHHBIX HA KOHTAKTHYIO
paboTy oOydaromuxcs ¢ mpernojaaBareneM (o BUaaM yaeOHbIX 3aHATHH) M Ha CAMOCTOSTENBHYIO PaboTy 00y4Jaromuxcst
4. ConepxaHre AUCIUILTAHBI (MOMAYIS), CTPYKTYPUPOBAaHHOE IO TeMaM (pasfellaM) ¢ yKa3aHHEM OTBEICHHOTO Ha HHX
KOJIMYECTBA aKaIEMIYECKUX YaCOB U BUIOB YUECOHBIX 3aHSATHIHA
4.1. CTpyKTypa ¥ TEeMaTUYCCKHUI TUIaH KOHTAKTHON M CAMOCTOSATEILHON PaOOTHI IO AUCITUILTHHE (MOIYJIIO)
4.2. ConepaHue TUCIUATUTHHBI (MOJTYJISI )
5. TlepeyeHp yueOHO-METOAMYECKOTO OOECIIEUEHHUS ISl CaMOCTOSTEIbHOW paboThl OOYdYaroIUXCs MO JUCHUILIHMHE
(Momyimo)
6. ®oHJ OIIEHOYHBIX CPEJCTB M0 JUCIUIIINHE (MOIYIIIO)
7. Ilepedens nuTepaTypsl, HEOOXOIMMOM 11 OCBOCHUS TUCIUIUIMHBI (MOJLYIIS)
8. TlepeueHr pecypcoB HH(GOPMAMOHHO-TEICKOMMYHHKAIMOHHON cet "MHTepHeT", HEoOXOAMMBIX JUIS OCBOCHHS
JIUCIATUTAHET (MOJTYJTST )
9. Meroanyeckue yKazaHus sl 00yJaroIuXcsl IO OCBOCHUIO TUCITUTUIMHBI (MOTYJISI)

10. Tlepeuerpr WHGDOPMAIMOHHBIX TEXHOJIOTHH, HCIOJIB3YEMBIX MPH OCYIIECTBICHHH 00pa30BaTeIBHOTO IpoIecca 0
JMCIUTUTHHE (MOJIYITIO), BKIIFOYasl MePEeIeHb MPOTPAMMHOTO 00ECIIeueH!sT 1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM (IIPH
HEOOXOIUMOCTH)

11. Onwucanue MaTepUaIbHO-TEXHHYECKOW 0a3bl, HEOOXOIMUMOH Ui OCYIIECTBICHHUS 00pa30BaTENbHOrO IMpolecca Mo
JICITUTIIIHE (MOJIYJTIO)

12. CpezncrBa ajganTanyii ITIperojaBaHus AWUCHUIUIMHBI (MOIYJIS) K HMOTPEOHOCTSAM OOYYarOIIMXCS WHBAIUIOB M JIUIL C
OTPaHWYEHHBIMH BO3MOKHOCTSIMU 3/10POBBSI

13. TIpunoxenue Nel. @OHA OLIEHOUHBIX CPEJICTB

14. Tlpunoxenue Ne2. [lepedens ureparypbl, HEOOXOAUMOMN IS OCBOCHHUS TUCIUILIAHBI (MOTYJIs)

15. Tpunoxenne Ne3. IlepeueHp MHPOPMALMOHHBIX TEXHOJOTHHA, HUCIOIB3YEMbIX IUISI OCBOSHUS IUCIUILUIMHBI (MOMIYIIS),
BKJIFOYAs IIepeYeHb IPOrpaMMHOro obecriedyeHus 1 MHOOPMaMOHHBIX CIIPABOYHBIX CHCTEM



[porpammy nucummuMHbI pazpadortan(a)(n) noueHT, K.H. (nouent) Anucumona 3.C. (Kadenpa MareMaTHKy U TPUKIIaTHOMN
UHQOPMATHKH).

1. IlepevyeHb MIAHMPYEMBIX Pe3yJdbTATOB 00y4eHHUsI MO JTUCHUIIHHE (MOIYJI0), COOTHECEHHBIX C MUIAHUPYEMBIMH
pe3yabTatamu ocBoenusi OIIOII BO

OOyuaromuiics, OCBOUBILUM AUCHUILIMHY (MOIYIIb), JOIKEH 00JIa4aTh CIEIYIOIIMU KOMIETEHIIHAMU:

Mndpp Pacmmgposka
KOMIIeTeHIIUH npuodperaemMoii KoMIeTeHIIUH

OIIK-1 CriocoOeH NPUMCHATL CCTCCTBCHHOHAYYHBIC H O6IlIeI/IH)K€HepHI>Ie 3HaHHUs, MCTOJbI MAaTEMATUYCCKOI'O
AHAJIN3a 1 MOACINPOBAHUSA, TCOPETHUICCKOIO U SKCIICPUMCHTAJIBHOT'O UCCIICIOBAHUS B HpO(beCCPIOHaIILHOfI
EATCIIBHOCTHU

OIIK-1.1  [3HaTh CrTOCOOBI MPHUMECHEHUS €CTCCTBCHHOHAYYHBIX M OOIICHH)KCHEPHBIX 3HAHU, METOIOB
MaTeMaTHYECKOTo aHaIu3a U MOJEITHMPOBAHHMSI, TEOPETHYECKOTO U SKCIEPUMEHTAILHOTO HCCIIEIOBAHUS B
podecCHOHANLHOM JIESITEIbHOCTH

OIIK-1.2 'YMeTh MNPUMCHATH CCTCCTBCHHOHAYYHbBIC U O6HI€I/IH)K€H€pHI>Ie 3HaHus, MCTOABI MAaTEMATHYCCKOI'O aHAIN3a
1 MOACIMPOBAHUSA, TCOPETUICCKOT'O U SIKCIICPUMCHTAIIBHOT'O UCCIICAOBAHNSA B HpO(l)CCCHOHaHLHOP'I
MEATCIIBHOCTH

OIIK-1.3  |Bianerb COCOOHOCTBIO IPUMEHSATH €CTECTBEHHOHAYYHBIE M OOIIEHHKEHEePHBIE 3HAHUS, METOIbI
MaTeMaTHYeCKOT0 aHAIN3a ¥ MOJIETIMPOBAHMS, TEOPETHUECKOTO 1 SKCIIEPUMEHTAIBHOTO HCCIIEIOBaHHS B
podecCHOHANLHOMN JIESITENIbHOCTH

OIIK-7 CriocoOeH pa3pabaTbIiBaTh AITOPUTMBI M IPOTPaMMBI, IIPUTOIHBIE IS TIPAKTHYECKOTO TIPUMEHEHHS

OIIK-7.1  [3Harh TEXHOJOTWH pa3pabOTKU aJITOPUTMOB M ITPOTPAaMM, IIPUTOAHBIX JUIs IPAKTUYECKOTO IPUMEHEHHUS

OIIK-7.2  |[VMeTh pa3pabarhiBaTh AITOPUTMBI U IPOrPAMMBI, IPUTOIHBIE IS IIPAKTUYECKOTO TPUMEHEHUS

BJ'Ia}leTL CIIOCOOHOCTBIO pa3pa6aTHBaTL AJITOPUTMBI U ITPOrpaMMbl, NPUTOAHBIC JIJI TPAKTHYCCKOT'O
IMTPUMCHCHUA

OIIK-7.3

OOydJaromuiicst, OCBOMBIINHN TUCIUILINHY JOJIKEH:

JomkeH 3HATh:

- CHOCO6LI MMPUMECHEHHNS €CTCCTBECHHOHAYYHBIX 3HaHI/II\/II, METOJ0B MAaTEMATHYCCKOI'0 aHaJIn3a U YUCJICHHBIX METOI0B B
Oynyieit mpodeccHoHaTbHON AEATEIbHOCTH:

- TEXHOJIOTHH Pa3pabOTKK aJrOPUTMOB M TIPOTPAMM, IPUTOAHBIX JUTS PAKTHUIECKOTO TIPUMEHEHHS B Oy myriieit
po(ecCHOHATLHOM AESITETHHOCTH.

JomxeH yMeTh:

- TPUMCHSTH ©CTECTBEHHOHAYYHEIC 3HAHWS, METOJBI MAaTeMAaTHUYCCKOTO aHaIW3a W YHCIICHHBIC METOABI B OymyIei
po(heCCHOHATHHOMN IEATETFHOCTH;

- paspabareiBaTh IOJ PYKOBOJICTBOM HACTAaBHUKA AITOPUTMBI M IPOTPAMMBI, TMPUTOAHEBIC UIS MPAKTHYECKOTO
TIPUMEHEHUSI B Oyymei mpoeCCHOHATBHOMN eI TeTFHOCTH.

JomkeH BaneTh:

- CIOCOOHOCTBIO MPHMEHSTh €CTECTBCHHOHAYYHbIE 3HAHHSI, METOAbI MaTeMAaTHUECKOTO aHAIN3a U YHCIEHHBIX METOAOB
B Oynyiieit npodecCHOHANBHON A TENbHOCTH;

- CIIOCOOHOCTBIO pa3palaTelBaTh IO PYKOBOACTBOM HACTaBHHKA aITOPUTMBI M INPOTPAaMMBI, MPUTOTHBIC I
MIPaKTHYECKOTO MPUMEHEHHs B Oyaymiel mpodecCHOHaIbHOM e TeTbHOCTH.

2. Mecto qucuuiuinnsl (MoayJs) B ctpykrype OIIOII BO

Jannas muctumnaa (Moayns) BkmrodeHa B paszen "b1.0.04.07 Aucturmimebl (MOXynH)" OCHOBHOM Mpo(dhecCHOHATBHOM
obpazoBarenpHOM mporpammbsl 09.03.03 "IIpuknaguas wuHpopmarnka (Ilpuxmamnas wHpOpMaTnka B SKOHOMHKE)"' H
OTHOCHTCSI K 00513aTEIbHBIM AUCIUTUTHAM.



OcBauBaetcst Ha 3 Kypce B 5 ceMecTpe.

3. O0beM IMCHUIUIMHBI (MOAYJISA) B 3a4YeTHBIX EIMHMLAX € YKa3aHHEM KOJUYeCTBA 4YacoOB, BbIIEJIEHHBIX HA
KOHTAKTHYI0 paGoTy o0y4yalomuxcs ¢ npenoaaBaTesneM (M0 BHAAM Y4eOHBIX 3aHATHI) M HA CaMOCTOSTEJIbLHYIO
padoTy o0y4arommuxcs

OO01mas TpyA0eMKOCTh TUCIUILINHEI COCTaBISIET 4 3a4eTHBIX(bIe) enquani(bl) Ha 144 gaca(oB).

KonrakTtHas pabota - 72 gaca(oB), B TOM YHCIIE JEKIINH - 36 gaca(oB), IpakTuaeckue 3auHsaTus - 0 yaca(oB), 1abopaTopHbIe
paboThI - 36 gaca(oB), KOHTPOIb CAMOCTOSITEIBHOM paboTH! - () gaca(oB).

CamocrosTenpHas paboTa - 36 gaca(oB).
KonTpoms (3auér / 3x3ameH) - 36 vaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJIS AUCITUIUIAHBL: 3K3aMEH B 5 ceMecTpe.

4. Copnep:xaHnne TUCHUILIMHBI (MOAYJIs), CTPYKTYPHPOBAaHHOE 1O TeMaM (pa3jeiaM) ¢ yKa3aHHeM OTBeJeHHOro Ha
HHUX KOJINYECTBA AKAAeMHYECKHX YaCOB M BUIOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa H TeMaTH4eCKHIl IINIAH KOHTAKTHOH U CAMOCTOATEIbHOM Pa0doThI 10 JUCHMILTHHE (MOILYJIIO)

Buabl u yacel
KOHTAKTHOIi padoTsl,
HX TPYAOEMKOCTh
Ce (B acax) CamocrosT
N Paznens! JucuMmIvHbI / Mec eJIbHas
Moy P | exun IIpakrna |JIaGoparo | pabora
" eckue pHbIE
3aHATHA | padoThI
1. |Tema 1. BeneHue B yuCIIEHHbBIE METOIBL. 5 4 0 0 4
2. |Tema 2. Pemiennie ypaBHEHHU C OHOM HEHM3BECTHOM. 5 6 0 8 6
3. |Tema 3. Pemiennie cucreM JTMHEHHBIX YPaBHEHHH. 5 4 0 4 4
4. |Tema 4. MnTepnonupoBaHue. 5 6 0 8 8
5. |Tema 5. Boruncnenue onpeeseHHbIX HHTETPAJIOB. 5 6 0 8 8
6. [Tema 6. Pemenne nuddepeHinanbHpIX ypaBHCHH. 5 6 0 6 4
7. |Tema 7. O6paboTKa S9KCIEPUMEHTAIBHBIX JAHHBIX. 5 4 0 2 2
HUroro: 144 4. (13 HUX 36 4. KOHTPOJIb) 36 0 36 36

4.2 Coaep:xkanue TUCHUILUINHBI (MOTYJIs1)

Tema 1. BBeienue B YucIeHHbIEe METOAbI.

Omnpenenenne MOrpemIHOCTH. AOCONIOTHAS TOTrpemrHocTh. OTHOCHTENbHAS TOTPEIHOCTh. MOJEnupoBaHne Kak METOJ
no3Hanus. HaTypHblii skcriepuMmenT. Pusnueckoe MoOJENUpOBaHHE. Maremarnieckoe MojelpoBaHue. YncieHHoe
MO/JIETIMPOBAHHE. NmuTanmonHoe MO/JICITUPOBAHHE. NudopmanmonHsie MOJIETIH. BoruncnurenbHbIi
9KCHEepUMEHT.VICTOUHNKY ITOTPEITHOCTH.

Tema 2. Pemienne ypaBHeHMii ¢ 0JHOM HEeN3BECTHOM.

IlocranoBka 3amaun. Kopens ypaBHeHus. Pemenue ypaBHeHHS. AHAJHUTHYECKOE pEIICHHE YpaBHEHHS. PaBHOCHIIBHOCTB
ypaBHeHui. OT/eneHne KOopHed. YTouHeHue KopHeil. Mertox npo6. Meron Oucekiuu (TOJIOBHHHOTO JeieHus). Meron
MpOTOPIMOHATIbHOTO Jenenus. Meton xopa. Meron Hetotona. Meron kacatenbHbix. KomOuHMpoBanHbI MeTon. Merton
UTEpaIny.

Tema 3. Pemienne cucreM JIMHeiHBIX ypaBHEHMIA.

Cucrema nMHEHHBIX ypaBHeHUil. Perenne cucremsl ypaBHeHni. TouHble (TIpsSiMble) METOIBI PEIICHNs] CHCTEMBI JIMHEHHBIX
ypaBHeHuii. Meron ['aycca. IlpaBmmo Kpamepa. OcoOOEHHOCTH KOMIIBIOTEPHOW peaTU3allii TOYHBIX METOJIOB pPEIICHUS
cucTeM ypaBHeHHI. Meton utepanuu. CXoauMOCTh MeTo1a utepanuu. Metoz 3eiinens. Mertoy penakcaryu (0CIabIcHuUs).
Tema 4. UnTepnosnpoBanue.

3amada anmmpoKCHMAanWd. | €OMETpHYECKHWH CMBICT — ammpoKcUManud. VHTeprmommpoBaHue. OKCTPAOIHPOBAHUE.
[Napabonmueckoe wHTEpHONMpoBaHHE. MeTton HeompeneneHHBIX KodddummentoB. dopmyna Jlarpamxka. [lepas
HHTepHOSIUOHHas  (opmyma Heioroma. Btopas wuHTepnomsimmoHHas ¢opmyna HerotoHa.  Hcmonmb3oBanue
MHTEPIOJSIIMOHHBIX (OPMYII.

Tema S. BeruncieHue onpeeJeHHbIX HHTErPaaoB.

[TocraHoBKka 3agaudl BeIUUCIeHUs uHTerpasioB. ®opmyna Herorona-JleiiOHuia. ['eoMeTpUUSCKHM CMBICT BBIYHUCICHUS
onpeenéHHbIX HHTerpasioB. Popmynbl npsMoyroiabHUKOB. KBampatypuble ¢dopmynbl Helotona-Koreca. ®opmyna



tpaneuuii. ®opmymna Cumrcona. Kosdummentsr Koteca. O6o0mienHsle KBagparypHble (GopMyibl. MeTos JBOHHOTO
nepecuera. Meron Monte-Kapio.

Tema 6. Pemienne nuddepeHumnaibHbBIX ypaBHEHUM.

Oo6bikHOBeHHOE An(depeHInaIbHOe YpaBHEHNE U €T0 pelleHne. Pentenue muddepeHnnais-Horo ypaBHeHHsT Ha HHTEpBaJle.
3agaua Kommm. [{uddepennuanbHoe ypaBHEHHE 1 HHTErpajibHOE ypaBHeHHe. Pemrenne 3anaun Komm ¢ momoniso hopMystb
Teiimopa. ®opmyna Ditnepa. Meton Diinepa. Pemenwne 3amaun Koy u3 nHTErpaiibHOTO YpaBHeHU. Meton PyHre-Kyrra.
Tema 7. O6padoTKa IKCIEPUMEHTAJBHBIX TAHHBIX.

IlocranoBka 3amaun. OTau4me OT 3a1a4d WHTEpHoIupoBaHue. JIMHEHAs M KBaJpaTW4HAs perpeccud. MeToj CpeaHuX.
Meron HamMeHbIINX KBaapatoB. [IpmeMbl mOCTpoeHHMS SMIUpPHUYEcKHX (opmyn (reomerpuyeckas —perpeccus,
MoKa3aTenbHass (PyHKIWS, IpoOHO-TMHEWHas (yHKOus, Jorapupmudeckas (GyHKIws, runepdona, ApoOHO-paroHAIbBHAS
(hynkumst). BeipaBHHBaHME K HOPMaJIbHOMY PacIpeieiieHHo.

5. IlepeyeHb y4eOHO-MeTOAUYECKOr0 ofecrieyeHHs IJIsl CAMOCTOSITeJbHOH padoThl 00y4yaromuxcsl Mo JHCHMILIMHE
(Moay.J110)

CamocTosTenbHas padoTa 00yJaroIMXCsl BEIITOJIHSACTCS 110 331aHHIO U TIPH METOIMYECKOM PYKOBOJICTBE ITPEHOAaBaTENs, HO
6e3 ero HemocpencTBeHHOro ydactus. CamocrosiTenbHas paboTa MOApa3JenseTcss Ha CaMOCTOSTENbHYI0 paboTy Ha
AyIUTOPHBIX 3aHATHSX W Ha BHEAYAUTOPHYIO CaMOCTOSITENbHYIO pabory. CamocrosrenbHas pabora oOydarommxcs
BKJIIOYAET KaK IOJHOCTHIO CAMOCTOSITEIbHOE OCBOCHHE OT/CIBHBIX TeM (Pa3feioB) AUCIUILINHEL, TaK U IPOpPabOTKY TeM
(pa3zenoB), ocBanBacMBIX BO BpeMsl ayJUTOPHOH paboTsl. Bo Bpems camocTosiTensHON paboThl o0ydaromuecss YNTaloT U
KOHCIIEKTHPYIOT y4eOHYI0, HAyYHYIO W CIPaBOYHYIO JINTEPATYPY, BHIIONHAIOT 33/1aHMs, HAIpaBJeHHbIC Ha 3aKperyieHue
3HaHUH ¥ OTPaOOTKY YMEHHH M HAaBBIKOB, TOTOBSATCS K TEKYIEMY U IIPOMEKYTOUHOMY KOHTPOJTIO 110 TUCIUITIMHE.
OpraHu3anust CaMOCTOSITENIBHOM padOThl 0OYYalOIIUXCS PErJaMeHTHpYeTcss HOPMAaTUBHBIMH HOKYMEHTaMH, y4eOHO-
METOJIMUECKOH JTUTepaTypoil U 3JEKTPOHHBIMH 00pa30BaTeNbHBIMHI PECYPCAMU, BKIIFOYAs:

Iopsaok opraHu3anuy ¥ OCYIIECTBICHHUS 00pa30BaTENbHON NEATEILHOCTH MO 0Opa30BAaTENbHBIM IIPOTPaMMaM BBICIIETO
o0pazoBaHMs — MporpaMmaM OakajaBpHaTa, MporpamMmaM CIEHHATUTeTa, MPorpaMMaM MarucTparypsl (YTBEpP)KICHHBIH
npuka3zoM MHHHCTEPCTBA HAYKH U BEICIIEro oopasosanus Poccuiickoit @enepannu ot 6 amperns 2021 roma Ne 245).

VYcraB (denepanbHOrOo rocyaapCTBEHHOTO aBTOHOMHOTO oOpa3oBarenbHOro yupexaenus "Kazanckwii (IIpuBormkckuii)
(henepanbHbIi yHUBEpCHUTET"

[lpaBnna BHYTpeHHEro pacropsiika (enepaibHOro rocyAapcTBEHHOTO aBTOHOMHOTO 00pa3oBaTEIbHOTO YUPEXKICHHS
BBICIIEro MpodeccronansHoro odbpazoBanus "Kazanckwuit (ITpuBomkckuit) GpenepanbHblil yauBepcuter”

JlokanpHBIe HOpMaTHBHBIC akThl Kazanckoro (IIpuBoimkckoro) dhenepaabHOTO YHUBEPCHTETA

6. ®oH/I OLIEHOYHBIX CPEACTB MO AMCHUILIUHE (MOAYJII0)

@DOH/| OIICHOYHBIX CPEJCTB MO JUCHMIUIMHE (MOAYJIO) BKIIIOYAET OIIEHOYHBIE MaTepHalbl, HAIIPABJICHHBIE HAa MPOBEPKY
OCBOCHHUSI KOMIIETEHIIMH, B TOM YHCJIE€ 3HAHUM, YMEHUU U HaBbIKOB. DOHJ OLICHOYHBIX CPEICTB BKJIIOYAET OLICHOYHBIE
Cpe/ICTBa TEKYILIEro KOHTPOJIS U OLIEHOYHBIE CPEJCTBA IPOMEKYTOUHON aTTECTAllUH.

B donzme o1ieHOYHBIX CPEACTB COACPIKUTCS CIICAYIOIIas HH(POPMAIIHS:

- COOTBETCTBUE KOMIIETCHIIMI TIAHUPYEMbIM pe3yJibTaTaM 00ydeHHs [0 AUCIUIUINHE (MOJIYIIO);

- KPUTEPUH OICHUBAHUS CPOPMHUPOBAHHOCTHA KOMIICTCHIIHIA;

- MEXaHU3M (POPMHUPOBAHIIS OLICHKH 110 TUCIUILIINHE (MOIYIIIO);

- ONMCaHMUE NOPAIKAa IPUMEHEHHNS U MPOLEAYPHI OUEHUBAHUS JJIs KXKAO0TO OLIEHOYHOTO CPENICTBA;

- KpUTEPUH OIIEHUBAHUS JJI KaXK]IOTO OIIEHOYHOTO CPE/ICTBA;

- COJep)KaHHWE OICHOYHBIX CpEICTB, BKJIOYAas TpeOOBaHMS, NPENbSBISIEMble K JEHCTBUSM  OOYYalOLIMXCS,
JIEMOHCTPUPYEMBIM pe3yibTaTaM, 3aJaHusl Pa3IMUYHbIX THUIIOB.

®DOH]I OIICHOYHBIX CPENCTB IO TUCHUIUIHHE HaxoauTcs B [Ipunoxennu 1 k mporpaMme JUCIUTUIAHBI (MOIYIIIO).

7. IlepeyeHb JUTEPATYPbI, HEOOXOAUMOM /151 OCBOEHMSI TUCIUILIUHBI (MOIYJIs1)

OcBoeHue TUCHUILIMHBL (MOAYJS) MpeJroiaraeT U3ydeHue ydeOHoW jureparypsl. Jlureparypa MoXeT OBITH JOCTYITHA
00yJaromuMcs B OJHOM H3 JIByX BapHaHTOB (JTIN00 B 000MX U3 HUX):

- B DJICKTPOHHOM BHJE - Y€pe3 JIIEKTPOHHBIE OMOIMOTEUHBIE CHCTEMBI HA OCHOBAHWH 3akiioueHHBIX KDY noroBopos c
MPaBOOOIIATATENSIMHU;

- B mevaTHOM Bujae - B Hayunoit Ombmmorexe Emabyxckoro mactuTyta KOVY. OOywaromuecss MOIyJaloT ydeOHYIO
nuTeparypy Ha aOOHEMEHTE II0 YHTAaTeNbCKUM OmieraM B COOTBETCTBHM C IpaBWJIAaMHM TIOJb30BaHMS HaydHoit
O6uOIMOTEKOH.

DJEeKTPOHHBIE U3AAHUS JIOCTYITHBI JUCTAHIIMOHHO M3 JIF000H TOYKH MPH BBEAECHHH O0YJaIOMINMCS CBOETO JIOTHHA U TIapoJIs
OT JIMYHOTO KabuHeTa B cucreMe "JneKTpoHHbIH yHuBepcuter". [Ipu MCIoNb30BaHUM TIEUaTHBIX M3AaHUN OHMONIMOTEYHBIH



(hoHI nomKeH OBITH YKOMIUIEKTOBAH UMM U3 pacdyera He MeHee (0,25 sk3eMIusipa Ha KaKA0Tro 00ydaroIierocs U3 gucia JIni,
OJTHOBPEMEHHO OCBaMBAIOIINX JaHHYIO JUCIHUIUIHHY

[lepeyens nuTeparypbl, HEOOXOJUMOM [UISI OCBOSHHUSI AWMCIMIUIMHBI (MOIyis), Haxoautcs B IlpunoxkeHun 2 k pabouei
nporpamMme AUCHUIUINHBL. OH IO/JIeKUT OOHOBJICHUIO NPH M3MEHEHHH yCIIoBHH noroBopoB KDY ¢ mpaBoobnanarensmu
9JIEKTPOHHBIX M3JIaHUH U ITPH U3MEHEHUH KoMIUIekToBaHus (ponnoB Hayunoit 6ubmmorexu Enalyxckoro nacruryra KOVY.

8. Ilepeuenn pecypcoB HH(POPMAMOHHO-TEJEKOMMYHHKANIMOHHOH ceTH "WHTepHeT", HEO0XOAUMBIX JJIS OCBOEHUS
AUCUHUIUIMHBI (MOAYJISA)

Yucnennsie MeTo sl - https://intuit.ru/studies/courses/2317/617/info
Maremarrueckoe 0ropo - https://www.matburo.ru/ex_cm.php?pl=cmdu
MexaHunKka 1 npuKIagHas Marematuka - http://mechmath.ipmnet.ru/math/numerics/

9. MeTonnyeckne ykasanus s 00y4aomMXcs M0 0CBOCHHUIO JHCIMILIMHBI (MOLYJIfA)

Bupn pador MeTtoan4ecKkue peKOMeHIaluu

JIEKIUH Jlek1IMOHHBIE 3aHATHS IPOBOJSITCS C UCIIOIb30BAHUEM MHTEPAKTUBHBIX TEXHOJIOTUI U MPEIoIaraoT
aKTHBHOE y4acTHE CTYACHTOB. [l MOATOTOBKH K 3aHATHAM PEKOMEHIYETCs BBIICIATh B MaTepuale
npoOeMHbIe BOIPOCH], 3aTparuBaeMble MPENoAaBaTeeM B JICKIUH, H TPYIIIHPOBaTh HHPOPMALUIO
BOKpYT HUX. JKenarenpHo BBIAENAT B UCIOIB3yEeMOH JINTEpaType IOCTAHOBKH BOIIPOCOB, HA KOTOPBIE
Pa3HBIMH aBTOpPaM MOTYT OBITH JaHBI pa3NIuYHbIe OTBETHl. Ha OCHOBaHMM MTOCTAHOBKH TaKHX BOIIPOCOB
clleflyeT coOMparh apryMEHTHI B TIOJIb3Y PA3IMYHBIX BAPHAHTOB PELICHNUS ITOCTaBICHHBIX MIPOOIIEM.

nabopartopHsie | JlJabopaTopHbIe 3aHATHA - 9TO O/IHA U3 Pa3HOBUIHOCTEN NMPAKTUYECKOTO 3aHATHS, SIBIISIOMIAsICS

padoTHI 3¢ GeKTUBHON (OPMOI YUeOHBIX 3aHITUI B OpraHU3alluU BBICIIETO 00pa3oBanus. JlabopaTopHbie
3aHITHS UMEIOT BEIPAKEHHYIO CIIENN(HUKY B 3aBUCHMOCTH OT y4€OHOW ANCHUIUINHBI, YIITyOJISIOT U
3aKpeIUIAIOT TEOPETHUECKHE 3HaHMS. Ha 3THX 3aHATHAX CTYAEHTHI OCBaMBAIOT KOHKPETHBIC METOIBI
W3Y9IEHUs] JUCIUIIIMHBI, 00y4JatoTCs 9KCIIEPUMEHTAFHBIM CII0C00aM aHallN3a, YMEHUIO paboTaTh C
prbopamMu U COBpPEMEHHBIM 000pyoBaHneM. JlabopaTopHbIe 3aHATHS JAlOT HATTISIIHOE [IPEACTABICHNE
00 M3y4aeMBbIX SBICHUIX M MPOIECCaX, CTYACHTHI OCBAaNBAIOT IIOCTAHOBKY M BEICHUE YKCIIEPHMEHTA,
yJarcsl yMEHHIO HaOIi0JaTh, OIIEHUBATH MTOJYUYCHHBIE Pe3yIbTaThl, AENaTh BHIBOABI H 0000mieHus. Ha
71a00PATOPHBIX 3aHATHAX CTY/ICHTHI BBIOIHAIOT 3aJaHMUs 1a00PATOPHBIX padoT ¢ HCIOIb30BAaHNEM
naKeTa MpUKJIaIHBIX MareMaTiHyeckux nporpamm Scilab. OTYET o uToram BBITIOIHEHHBIX
71a00paTOPHBIX paboT BHIMOJIHSAETCS Ha JICTax Oesoit Oymaru ¢popmarta A4 B e4aTHOM WA
pykonucaom Buze. [Ipu opopmieHnn oT4éTa UCIOIB3YETCsl CKBO3HASI HyMepalusl CTPaHUI], CUUTast
TUTYJIBHBIN JIMCT N1EpBOM cTpaHuLied. HoMep cTpaHuiel Ha TUTYJIBHOM JMCTe He craButTcsa. Homepa
CTpaHUIIBI CTABATCS MO LEHTPY BBepXY. [Ipu oopmiieHnn oTuéra B neyaTHOM BUJIE JKENIATENBHO
cobuoaTh crienyomniie TpedboBanus. J{jis 3aroJ0BKOB: MOMYKUPHBINA WIPUQT, 14 NT, HIEHTPUPOBAHHBIM.
J1s1 OCHOBHOTO TEKCTa: HEXUPHBII pHUdT, 14 0T, BBIpaBHUBAaHKE 110 MIMPHHE. Bo Beex ciydasx THII
mpudra - Times New Roman, orctyn ab3ana 1.25 cM, ITOJIyTOpHBIA MeXTyCTpOUHBINH HHTepBaIl. [loms:
neBoe - 3 ¢M, rmpasoe - 1 cM, BepxHee U HIxkHee - 2 cM. OTUeT JOJKEeH CoAepkKaTh CIECAYIOIUE
aseMeHThl: 1) TuTynbHBI aHCT ¢ 00s13aTeIbHBIM yKa3aHueM BapuanTa; 2) Llens pabotsr; 3) 3ananue; 4)
OcHoBHas yacTh; 5) BeiBos.

camocrosi- | CamocrosTensHas padoTa CTYJSHTOB I10 IUIAKTHYECKOH CyTH IIPEACTaBIsieT cO00H KOMIUIEKC YCIOBHUIA
TenbHas paboTa| 00ydeHHs, OpraHu3yeMbIX MIperofaBaTelieM 1 HallpaBJIeHHbBIX HA CAMOIIOATOTOBKY ydaluxcs. YueOHas
JIEATENBHOCTD IPOTEKaeT 63 HEMOCPECTBEHHOTO yIacTHs IPENOAaBaTeNs U 3aKJIF0YaeTCs B
npopaboTKe JEKIUOHHOTO MaTepraa, IIoJroTOBKe K JTaOOPaTOPHBIM 3aHATHAM; U3yIeHUH y4eOHOH
JIUTEpaTypsl U3 OCHOBHOT'O U JOMOJIHUTENBHOTO CIHCKA.

9K3aMeH OK3aMeH HallelIeH Ha KOMIUIEKCHYIO IIPOBEPKY OCBOCHUS JUCIUITIMHBL. DK3aMeH MPOBOIUTCS B YCTHOM
WA TUCBMEHHOU (hopMe 1Mo OmireTaM, B KOTOPBIX COAEPIKATCS BOIIPOCH! (3aIaHM) TI0 BCEM TeMaM Kypca.
OO6yyatoremycst 1aérest BpeMs Ha HOATOTOBKY. OLleHNBAeTCs BIIaICHUE MaTEPHAIIOM, €TO CHCTEMHOE
OCBOEHHE, CITOCOOHOCTh MPUMEHSTH HyKHBIE 3HAHWS, HABBIKA ¥ YMEHHS IIPU aHAJIM3€ IPOOJIEMHBIX
CUTYalU{ Y peLIEHUH NPAaKTUUECKUX 3aJaHUN.

10. Ilepeyens MHPOPMALMOHHBIX TEXHOJIOIHi, HCIIOJIB3YEeMbIX NPH OCYLIECTBJICHHU 00pPa30BaTeILHOIO Npouecca 1no
AUCHUILVINHE (MOAYJII0), BKJIIOYAS MepedyeHb MPOrpaMMHOro odecriedeHus 1 HHGPOPMALNMOHHBIX CIPABOYHBIX CHCTEM
(mpu Heo0X0AMMOCTH)

Hepe‘ICHL I/IH(i)OpMaIII/IOHHLIX TGXHOHOFHﬁ, HCIIOJB3YECMbIX TIpU OCYHICCTBJICHUUN O6paSOBaTeJ'ILHOFO mnponoecca mo


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

JWICHUITINHE (MOJYINIO), BKIIIOYAs IEpeYeHb IPOTrpaMMHOTO obecnedeHUs] M MH(OPMAIOHHBIX CIIPAaBOYHBIX CHCTEM,
npezcrasieH B [Iputoskenun 3 k paboueilt mporpamme JUCHUIUIHHBL (MOJTYJIS).

11. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXO0AUMOI 151 OCYIIeCTBIEeHHs 00Pa30BaTEJILHOI0 NMpoLecca 1o
AUCHUILINHE (MOIYJIIO)

Yuebnas aynutopus Ne 60 (423600, Pecniyonmuka Tatapcran, r. Emabyra, yin. Kazanckas, a. 89) mis npoBeneHus 3aHATHIA
JIEKIIMOHHOTO THIIA, 3aHSATUA CEMUHAPCKOTO THIA, TPYNIOBBIX M WHAWBUAYAIBHBIX KOHCYJIbTAlNi, TEKYIEr0 KOHTPOJIS U
MIPOMEXKYTOYHON aTTECTAINH, MOMEIICHUE ST CaMOCTOSTENbHON paboTel. KommekT Mebenu (rmocazodHsix Mect) 29 miT.
KowmrekT mebenn (mocamounsix mMecT) s npenonaBatens 1 mr. Kommnbiotepusiil kinacc: Kommerorepsr intel core i5 15
. Monrutopsr ViewSonic 22d 15 mwrt. TIpoektop EPSON EB-535W 1 . MaTepakTrBHas gocka IQBoard DVT TNO082 1
mt. Tpubyna 1 mt. Kongunmonep 1 mt. Hactennsie mon ku 6 mr. llkad nByxcrBopuarsrii ¢ monkamu 1 mt. Beb-kamepa |
mr. Bbixon B HHTepHer, BHYTPHUBY30BCKas KOMIIBIOTEpPHAs CeTh, JOCTYIl B OJJIEKTPOHHYIO WH(OpPMaIMOHHO-
oOpazoBatenbHyl0 cpeny. HaGop ydeOHO-HAamIsSAHBIX MOCOOWIT: KOMIUIEKT MpE3eHTAlMil B DJIEKTPOHHOM QopMare Io
MperoiaBaeéMoi TUCIUIUIMHE 3-5 MIT.

12. CpeI[CTBa ajanrauvu mnpenogaBaHusl JUCHUIIVIMHBI K HOTpeﬁHOCTﬂM oﬁyqalomnxcn HHBAJIMAOB M JIMI C
OIrpaHMI€HHBIMHA BO3MOKHOCTSIMH 310POBbi

IIpn HEoOXOmMMOCTH B 00pa30BaTEIbHOM IPOIECCE MPUMEHSIOTCS CIEAYIONINE METOIBl W TEXHOJIOTHH, OO0Jerdaromue
BOCHPUATHE HH(POPMAITH 00YJAIOIINMHICS HHBAIMIAMA ¥ JIULAMU C OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0POBBSL:

- CO3JJaHUE TEKCTOBOW BEPCHH JIFOOOT0 HETEKCTOBOTO KOHTEHTA JUIS €T0 BO3MOXKHOTO NPeo0pa3oBaHMs B aIbTEPHATHBHBIC
(hopMmpbl, yIOOHBIE TS PA3IMYHBIX TI0JIB30BaTENICH;

- CO3JaHHE KOHTEHTa, KOTOPHIH MOMKHO IIPEICTaBUTb B PAa3iMYHBIX BHIax Oe€3 TOTepH NAaHHBIX WM CTPYKTYPHI,
IpPEeIyCMOTPETh BO3MOXHOCTH MAacCIITaOMpPOBAaHUS TEKCTa M H300pakeHHWH 0e3 NOoTepu KauyecTBa, INPELyCMOTPEThH
JOCTYITHOCTB YIPaBJIEeHHs KOHTEHTOM C KJIaBHATYpEI;

- CO3JaHHE BO3MOXHOCTEH Uil 0OyJarolIMXcsi BOCIPUHAMATH OJHY U TY K€ MH(POPMALHUIO U3 Pa3HBIX MCTOYHHKOB -
HanpuMmep, TakK, 4ToOBl JIMIa C HapyHMICHHAMH CIyXa IONydadd HHGOPMALWIO BU3yadbHO, C HAPYLICHHSMH 3PEHHUS -
Ay albHO;

- NMPUMEHEHHUE IMPOTPaMMHBIX CPEICTB, 0OECIIEUMBAIOIINX BO3MOKHOCTh OCBOEHHSI HABBIKOB M YMEHHH, (OPMHUPYEMBIX
JUICHUIIMHOM, 3a CYET aJbTEPHATUBHBIX CIOCOOOB, B TOM YHCIE BHUPTYAIBbHBIX JIA00OpaTOpHii M CUMYJISIIHOHHBIX
TEXHOJIOTHUH;

- TpUMEHEHHE JMCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH Ul IepeAadyd WH(GOpMalWU, OPraHW3allid Pa3iIHYHbIX
(hopM MHTEPaKTHBHON KOHTAKTHON pabOTHI 00YJAIOIIErocs ¢ MpErnoaBareieM, B TOM Yrcie BeOMHAPOB, KOTOPhIE MOTYT
OBITH WCIIONB30BAaHBI JISI TIPOBENCHMS BUPTYAIBHBIX JIEKIIMH C BO3MOXKHOCTBIO B3aUMOJEHCTBHUSI BCEX YYaCTHHKOB
JIICTAaHIIHOHHOTO OOY4YeHHUs, MPOBEICHUS CEMHHApOB, BBICTYIUIEHWS C JOKJIAAaMH W 3alllUTHl BBIIOJIHEHHBIX pPabdoT,
MIPOBEICHUS TPEHUHTOB, OPTaHN3aIMN KOJUIEKTHBHOW PabOTHI;

- NMPUMEHEHHE IUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTWH sl OpraHu3anuy (GopM TEKYIIEro M MPOMEKYTOYHOTO
KOHTPOJIS;

- YBEIUYEHUE MPOJOJDKUTEIBFHOCTH CAAa4YM OOy4alolMMCs MHBAIMIOM WM JIMIOM C OTPaHUYCHHBIMH BO3MOXHOCTAMHM
310pOBbs (POPM IPOMENKYTOUHOH ATTECTALMHU 10 OTHOLIEHHUIO K YCTAHOBIEHHON MPOJOKUTENBHOCTH UX COAYH:

- IPOJOJDKUTENIBHOCTH CIa4YM 3a4€Ta MM 3K3aMeHa, IPOBOANMOTro B MUCEMEHHOI (opme, - He Oonee ueM Ha 90 MUHYT;

- IPOJOJDKUTENILHOCTH TIOATOTOBKU O0YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IPOBOJMMOM B yCTHOHU (hopme, - He
Gostee yem Ha 20 MUHYT;

- IPOIOIDKUTENBHOCTH BBICTYIIIEHUS 00yJaromerocst pH 3aluTe KypcoBoi paboThl - He OoJiee 4eM Ha 15 MUHYT.

IIporpamMma cocraBieHa B cooTBercTBUH C TpeboBaHusMu PI'OC BO u yueOupiM 1uranom mo Hampasienuto 09.03.03
"Ipuknagsas naGopMaTrka" 1 npodmto moarotosku "IIpukinagHas HHGOPMATHKA B SKOHOMHKE'



IHpunoocernue Nel
K paboueti npozpamme OUCYURIUHBL (MOOYIA)
b1.0.04.07 Yucrennvie memoosi

MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EEPALTN
DenepanbHOE roCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEXKICHUE BBICIIEr0 00pa3oBaHus
"Kazanckuit ([IpuBomxckmii) ¢penepanbHbIN YHUBEPCHTET "

EnaOyxckuii ”HCTUTYT ((unai)

@®oH]I OLIEHOYHBIX CPEACTB MO AMCHHILIHHE (MOAYJII0)
b51.0.04.07 UncieHHBIE METOABLI

Hanpagsnenne nonrorosku: 09.03.03 - [Ipuknannas naGopmaruka
[Mpo¢uis noarotoBku: [Ipuknanuas nHGOpMaTHKA B SIKOHOMHUKE
Kpanu¢ukanus BblycKHUKA: OakanaBp

dopma 00ydeHust: OuHOe

S13bIK O0YUeHHS: PYCCKUH

I'ox Hagana oOyveHus o odpasoBarensHON porpamme: 2024



COJEPKAHUE

1. CooTBETCTBHE KOMIIETEHIIMI INIAHUPYEMBIM pe3yabTaTaM 00y4YeHHMs 110 JUCHHUIINHE (MOIYIIIO)

2. Kputepun oneHnBanus c¢(hOpMIPOBAHHOCTH KOMIICTEHITHHA

3. PacmpenienieHre OIeHOK 3a (hOpMbI TEKYIIEr0 KOHTPOJIS U TPOMEKYTOYHYIO aTTECTAIUIO

4. OLeHOYHBIEC CPECTBA, MOPSAI0K MX IPUMEHEHHS U KPUTCPHUH OLICHHBAHUS

4.1. OHCHO‘IHBIG CPEACTBA TCKYIIECIO KOHTPOJIA

4.1.1. JlaboparopHbie padOTEI

4.1.1.1. TTopsiIOK IPOBEIEHUS.

4.1.1.2 KpuTepun olleHUBaHUS
4.1.1.3. ConeprkaHrie OIICHOYHOIO CPEJICTBA

4.1.2. JlJaboparopHble padOTEI

4.1.2.1. TTopsiiOK IPOBEIEHUS.

4.1.2.2 Kpurepuu OneHUBaHUs

4.1.2.3. CozieprkaHrie OLEHOYHOIO CPECTBA

4.2. OLeHOYHBIE CPEACTBA MPOMEKYTOYHON aTTECTAINU

DK3aMeH

4.2.1. YcTHBIN WM IUCEMEHHBINA OTBET Ha BOIIPOC

4.2.1.1. Tlopsimiok mpoBEIEHUS.

4.2.1.2. Kputepnu ollecHUBAHHUSI.

4.2.1.3. OueHo4YHbIe CPEACTBA.

4.2.2. Pemienue 3aga4

4.2.2.1. Tlopsimok IpOBEIEHUS.

4.2.2.2. Kputepnu OlleHUBAHHUSI.

4.2.2.3. OueHoYHbIE CPEACTBA.




1. CooTBeTCTBHE KOMNETEHIHI IVIAHUPYEMbIM pPe3yJIbTaTaM 00y4eHHs 0 TUCIMILIMHE (MOAYJII0)

(86-100 6aaa0B)

(71-85 6asL10B)

(56-70 6an10B)

Kox m naummeHoBanme | MHIuKaTOpbI JOCTH:KEHUS] KommeTeHUuH | OneHo4HbIe cpeacTBa TeKylIero
KOMIIeTeHIIMH JJ18 JAHHOM U CHUTIJIHHBI KOHTPOJISl M NPOMEKYTOYHOM aTTecTauuu
OIIK-1 3HaTh CrocoOBI npuMeHeHns | TeKylui KOHTPOJIb:
CrocobeH  TMPHUMEHATh | €CTECTBEHHOHAYYHBIX  3HaHWHA, MeTonoB | JlabopaTopHbie pabOTHI IO TeMaM
€CTCCTBCHHOHAYYHbIE M | MaTeMaTHYECKOTO aHanu3a M 4YHuciIeHHbIX | Tema 1. BBeneHue B uMClICHHBIE METOMBI.
oOIIenHXEeHEePHBIC MeToZoB B Oymymeli mnpodeccronansHoi | Tema 2. Pemenme ypaBHEHWII ¢ OmHOM
3HaHWA, METOJIBI | JIESITENBHOCTH. HEHM3BECTHOM.
MaTeMaTHIECKOTO Tema 3. Pemenue cucreM JIHHEHHBIX
aHanM3a | YMeTb  NPHUMEHSTh E€CTECTBEHHOHAYYHBIC | YpaBHEHHH.
MO/ICJIMPOBaHUS, 3HaHWs, METOIBl MaTeMarudeckoro aHainmusza | Tema 4. MHTeprnonmpoBaHue.
TEOPETHYECKOIO M| W 4ucleHHble MeTonsl B Oymymeif | Tema 5. DBbluncieHue —omnpeneneHHBIX
9KCIEPUMEHTAILHOTO npoQecCHOHANBLHOM JIEITENFHOCTH. WHTETPaIoB.
UCCIIIOBAHUS B Tema 6. Pemenne auddepeHnnanbHbIX
npo¢heCCHOHATBHOM Bnaners CIIOCOOHOCTHIO IIPUMEHATH | YPaBHEHU.
JIEATENBHOCTH €CTECTBEHHOHay4YHble  3HaHus, Meroabl | Tema 7. OOpaboTka 3SKCHEPHUMEHTAIBHBIX
MaTeMaTHYECKOr0 aHaliu3a ¥ YHCICHHBIX | JaHHBIX.
MeronoB B Oyaymeil mnpodeccrnonanbHoi | KonTponsHas pabota 1o teme
JIESITCIIBHOCTH. Tema 6. Pemenune muddepeHnnambHBIX
YpaBHEHUIL.
IIpomexxyTouHAsl aTTECTALUS:
Okzamen
OIIK-7 3HaTh TEXHOJIOTHU pa3paboTky anroputMoB | Tekyuiuii KOHTPOJIb:
Crocoben " mporpamM, — OpuromHelx s | JlaBoparopHble paOoTHI 1O TeMam
pa3pabarbiBaTh MpaKkTHYeCKOTo TpuMeHeHus B Oyxaymeid | Tema 1. BBeneHnue B unciieHHbIE METOIBI.
JITOPUTMBI U | mpodecCHOHANTBHON e TENbHOCTH. Tema 2. Pemenue ypaBHeHMH C OaHOU
MIPOTPaMMBbl, IPUTOTHEIE HEWU3BECTHOH.
IS MPaKTHYECKOTO | YMeTh pa3pabaTeiBaTh mox pykoBoacTBoM | Tema 3. Pemenune cucteM JIHHEHHBIX
MIPUMEHEHHS HACTaBHUKA AQITOPUTMBI M IPOTPaMMBI, | ypaBHEHHH.
MIPUTOTHBIE IJIS TPaKTH4ecKoro npuMeHeHust | Tema 4. aTeprnonnpoBaHue.
B Oymymeit mpodeccnonanpHOi | Tema 5. Brrumcnenune  omnpeneneHHBIX
JIeATeITbHOCTH. HMHTETPAJIOB.
Tema 6. Pemenune nuddepeHTHaTbHBIX
Bragers ciocoOHOCTBIO pa3padaTeIBaTh MOJ | YpaBHEHHH.
PYKOBOACTBOM HacTaBHMKa anropuTMbl u | Tema 7. OOpaboTka 3KCIIEpUMEHTAIBHBIX
MporpaMMmabl, IMMPUTOAHBIC AJIA TPAKTHUYCCKOTO | JaHHBIX.
npUMeHeHHs B Oyayiei npodeccruonanbHoi | KoHTponbsHas pabota o teme
JIeSITETbHOCTH. Tema 6. Pemenne nuddepeHnanbHbIX
YPaBHEHUH.
IIpomexyToYHAasi aTTeCTALNS:
Ox3amen
2. Kputepuu oneHuBaHus c(hOPMHPOBAHHOCTH KOMIETEHIMIT
Komneren 3auTeHo He 3auteno
s Bobicoxmuii ypoBeHb|CpeaHuii ypoBenb Huzkmii ypoBenb Huzke NMOPOroBOro
(oTaM4HO) (xopo1o) (YAOBJI€TBOPUTE/ILHO) |YPOBHA

(HEYI10BJIETBOPHUTEILHO)
(0-55 6am10B)

OIIK-1 |3Haer crmocoOnl 3HaeT OCHOBHBIE CIIOCOOBI  |3HAET OTAEIBLHBIE He 3HaeT criocoOs1
TIPUMEHEHHS MIPUMEHEHUS CIIOCOOBI TPUMEHEHHS MIPUMEHEHHS
€CTeCTBCHHOHAYYHBIX  |€CTECTBEHHOHAYUHBIX €CTECTBEHHOHAYIHBIX €CTECTBEHHOHAYIHBIX
3HaHWUM, METOJI0B 3HAaHHUI, METOJIOB 3HAHUI, METOJIOB 3HAHUI, METOJIOB
MaTeMaTH4YeCKOTO MaTeMaTUYECKOT0 aHAIM3a U [MaTeMaTHUYeCKOTO MaTeMaTHYeCKOTO aHalIn3a

aHaJIn3a U YU CJIICHHBIX

YHUCJICHHBIX MCTOJI0OB B

HE3HAUYNTENILHBIE OITNOKHU B
pacCyXIeHUSIX U BBIBOJIAX

aHaJIn3a U YU CJIICHHBIX

TUIIWYHBIE OLIKOKU B
pacCy)KICHUSIX U BBIBOIAX

M YHCJICHHBIX ME€TOJ0B B

METOZIOB B Oyaymiei Oynymeit METOJIOB B OyIymiei Oymymeit
npodeccuoHanbHOI npodeccnoHanbHOI npodeccnoHaTBLHOM npodeccnoHaLHON
JCATCIIBHOCTHU ACATCIIbBHOCTU, NOITyCKasA JACATCIIbHOCTU, JOIMyCKasd |ACATCIIbHOCTU




YMeer npuMeHsTh

YMeeT npuMeHsTh

YMeeT npuMeHsTh

He ymeeT npumenars

€CTECTBEHHOHAYYHbIE  |eCTECTBEHHOHAYYHbBIE €CTEeCTBEHHOHAYYHbIC €CTECTBEHHOHAYYHBIC
3HAHMUsI, METO/IbI 3HaHHSI, METOIbI 3HaHUS, METO/IbI 3HAHUSI, METO/IbI
MaTeMaTUYECKOro MaTEMaTUYECKOro aHajIn3a M [MaTeMaTHIeCKOTO MaTEeMaTHYECKOTO aHaIN3a
aHalTN3a M YUCJIICHHBIC  |YHCIICHHBIC METOJIBI B aHaJN3a U YUCIICHHBIC Y YHCIICHHBIC METOIBI B
METOIBI B Oy yIIIei Oynymieit METOBI B Oyaymien Oymyteit
npodeccHoHANLHON npodeccuoHaNbHON npodeccnoHaTbEHON npodeccnoHabHON
TESITETBHOCTH JESITEeIIBHOCTH, TOMyCKast NIESITEIIBHOCTH, IOTYCKasl |IeITeIbHOCTH
HE3HAYUTEIILHBIC ONTUOKK B |THITMYHBIC OIIHMOKU B
PACCYXKICHUSIX U BBIBOJAX  |PACCyXICHHIX U BBIBOJIAX
Brnaneer criocoO6HOCThIO |Bniaseer criocoOHOCTEIO Bnaneer cnocooHocThio  |He BaneeT
MPUMEHATH PUMEHSTh MPUMEHSATh CIOCOOHOCTBIO MMPUMEHSTH
©CTeCTBCHHOHAYYHBIC  |€CTECTBEHHOHAYUYHBIC €CTeCTBCHHOHAYYHBIC €CTEeCTBCHHOHAYYHBIC
3HAHUS, METOIBI 3HAHUS, METOIBI 3HAHUS, METOIBI 3HAHUS, METOIBI
MaTeMaTHYECKOTO MaTeMaTHUYECKOrO aHaIM3a U [MaTeMaTHIeCKOTro MaTeMaTHYeCKOTo aHaIn3a

aHaIM3a U YMCIICHHBIX
METOJIOB B Oyymiei
npoheCCHOHATHHON
eI TEIbHOCTH

YKCIIEHHBIX METOJIOB B
Oymymeit
poheccHoHaTHHON
JeSTeIbHOCTH, JIOIyCKast
HE3HAYHUTEIbHbBIC OITHOKU B
BBIOOPE PAIIMOHATBHBIX
METOJIOB

aHaIM3a M YUCIICHHBIX
METOJIOB B OyIymiei
podecCHOHATFHON
JIeATEILHOCTH, JJOMyCKast
TUIUYHBIC OIIMOKY B
pacCyXICHUSIX U BBIBOAX

M YUCJICHHBIX METOJIOB B
Oymymeit
npoheCCHOHATHHOMN
JIeSTEIbHOCTH

OIIK-7

3HaeT TEXHOJIOTHUH
pa3pabOTKH aJITOPUTMOB
U [POrpamm,
MIPUTOIHBIX IS

3HaeT OCHOBHEIC
TEXHOJIOTHH Pa3padOTKH
AITOPUTMOB U TIPOTPAMM,
MIPUTOIHBIX IS

3HaeT OTAENbHEIE
TEXHOJIOTHH Pa3padOTKH
AITOPUTMOB U IIPOTPAMM,
MIPUTOAHBIX IS

He 3HaeT TexHomorun
pa3pabOTKU aITOPUTMOB U
MPOTpaMM, TIPUTOHBIX
IUTST TPaKTHYECKOTO

MPAKTHIECKOTO MIPAKTHYECKOTO IIPUMEHEHUS [IPAKTHIECKOTO MPUMEHEHHS B Oymyriei
puMeHeHus B Oyyrieit |B Oymymei [IPUMEHEHHS B Oyaymieil  |[mpodeccroHanbHOM
npodeccrnoHaTbHON npodeccnoHaTbHOK podhecCHOHaIbHON JIeATeTbHOCTH
eI TeTbHOCTH JeSITeTbHOCTH, TOITyCKas NeSITeTPHOCTH, IOITyCKast

HEe3HAYNTEIbHBIC OIMNOKK B |THITHYHBIE OIITHOKHU B

pacCyKIEHUSAX U BBIBOJIaX  |PAacCyXXIEHISIX M BEIBOJIAX
YMeer  pa3pabareiBaTh|YMeeT pa3pabaTeIBaTh Mox | YMeeT pa3padaTeiBaTh He ymeer pa3pabaTeiBaTs
oz PYKOBOJICTBOM|PYKOBOZICTBOM HACTaBHUKA [TI0J] PYKOBOJICTBOM TIOJT PYKOBOJICTBOM
HACTABHUKA aJTOPUTMBI|AITOPUTMBI U TIPOTPaMMBbI, |[HACTABHHUKA ATOPUTMEI M [HACTABHUKA aJITOPUTMBI 1
u TIPOTPAMMEL,|TPUTOTHBIC IS MIPOTPaMMBI, TPUTOAHBIE |IPOTPAMMBbI, IPUTO THBIE
IMPUTOTHBIC A IPAKTHICCKOT0 IPUMEHCHUA |11 IPAKTHYECKOT O JJIA IPAKTUYCCKOT'O
MIPaKTUYECKOTO B Oymyieit MPUMEHEHHS B OyIyIlel |IpUMEHEHHs B OymyIiei
npuMeHeHHs B Oyayuiei|npodeccHoHaNbHOM npodeccnoHaTbHON npodeccnoHabHON
npodecCHOHALHON JeSITeNbHOCTH, IOITyCKas NeSITEIbHOCTH, IOITYCKasl |IeSTeIbHOCTH
TeSITeTbHOCTH HE3HAYHUTENbHbIC OITMOKY B |THIIMYHBIC OIIMOKH B

BBIOOPE pallMOHATBHBIX paccy>KAeHHUSIX U BBIBOJIAX

METOJIOB
Brnazneer criocooHocThIO |Brageer cnocoOHOCTBIO Buianeer ciocoonocteio  |He Biageer
pa3pabarbiBaTh MO pa3pabarbiBaTh Mo pa3pabaTbIBaTh Mo CIOCOOHOCTBIO
PYKOBOJICTBOM PYKOBOJICTBOM HACTaBHHKA |PYKOBOJICTBOM pa3pabarbiBaTh MOJ
HACTAaBHHUKA aJITOPUTMBI |QJITOPUTMBL U TIPOTPaMMBI, |[HACTABHHUKA AITOPHTMBI U [PYKOBOICTBOM

U TPOTPaMMBbI,
MPUTOHBIE TS
MPAKTHIECKOTO
MIPUMEHEHHUS B OyIymIeit
npoheCCHOHATBHON
NESITeTbHOCTH

MIPUTOIHBIE TS
MIPAaKTHYECKOTO MTPUMEHEHHS
B Oynmymeit
pohecCHOHATHHON
JeATENLHOCTH, TOMYCKas
HE3HAYHUTEIbHbBIE OTHOKU B
BBIOOPE PAIIMOHATBHBIX
METO/IOB

[IPOTrPaMMBbl, IPUTOTHBIE
JUTS TIPAaKTHYECKOTO
MIPUMEHEHHS B OymMyIIe
poeCCHOHATBHOMN
NESITeITBHOCTH, JIOTTyCKast
THUITUYHBIE OIIMOKH B
pacCy)KICHUSIX U BBIBOIAX

HACTABHUKA AJITOPUTMBI U
MPOTPAaMMBbI, IPUTO THbIE
TUTSL TIPAKTHYECKOTO
MPUMEHEHHS B OymymIiei
npoheCCHOHATBHOMN
NeSITeTBHOCTH

3. Pacnpenenenne oneHoK 3a (popmMbl TeKylero KOHTPOJIs M NPOMEKYTOYHYIO ATTeCTALNIO

5 cemectp:

Texymuii KOHTPOJIb:
JlabopaTtopHsie paboTHI
Tema 1. BBenenue B UM CICHHBIC METOMIBI.




Tema 2. Pemrenne ypaBHEHUH ¢ OTHOW HEM3BECTHOM.
Tema 3. Pemenne cucteM JTUHEWHBIX YpaBHEHHH.
Tema 4. MHTepnionupoBaHue.

Tema 5. Beluncnenue onpeeeHHBIX HHTErPaJIoB.
Tema 6. Pemenne nquddepeHnnanbHbIX ypaBHEHUH.
Tema 7. O6paboTKa 3KCIIEPUMEHTAIBHBIX TAaHHBIX.
MakcumanbHoe konuuectBo 6amios o bPC - 30.

KonTponbHas pabota. Tema 6. Pemenne nuddhepeHmansHpIX ypaBHEHUH.
MakcumanbHoe KonniecTBo 6amios o bPC - 20

Hroro 30+20=50 GamnoB

I[Ipome:xxyTouHasi aTTecTalus - YK3aMeH- 50 O0amoB.

IIpomexxyTouHass aTrTecTalusi TMPOBOAWUTCS TIOCIE 3aBEPIICHUS HW3YUCHHsS IUCIMIDIMHBI WIH ee dYacTH B (dopme,
ornpezesieMol y4eOHbIM TUIaHOM 00pa3oBaTeIbHOM MPOrpaMMbl C IEJbI0 OIEHUTh PaboTy OOydaromerocsi, CTerneHb
YCBOCHUSI TEOPETHYECKUX 3HAHUH, YPOBEHb CHOPMUPOBAHHOCTH KOMIICTEHIIUH.

[MpenoaBarens, NPUHUMAIOLIUI YK3aMEH 00eCIeYrBaeT Clly4ailHOe pacrpeieieHie BAPUAHTOB 3aUETHBIX 3aJIaHUN MEXILy
0o0y4arolMMHUCS C IOMOIIBI0 OWIETOB H/MJIM C HPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHI; BIpaBe 3a/1aBaTh
o0y4arolemMycs JOIOJIHUTEIbHBIE BOIPOCHI M J]aBaTh JAOMOJIHUTEIbHBIC 3a/IaHUsI IOMUMO TeX, KOTOPbIE yKa3aHbl B OHJIeTe.
Dk3aMeH NpPOBOAUTCA MO Ouieram. B kaxkpoMm Ousiere JBa OILEHOYHBIX CPEICTBA: YCTHBIH MJIM NMHChMEHHBIH OTBET Ha
BOIIPOC U MPAKTHUUECKOE 3aaHue.

Y CTHBIN HITH MIACBMEHHBINH 0TBET — 20 OayIoB.

Pemenwne 3amaq - 30 6aymios.

Hroro 20+30=50 6amoB..

OO11ee KOJIMYECTBO OAJIIOB TI0 AUCIUILTHHE 33 TEKYIIIHNA KOHTPOJIb U IIPOMEXYTOUHYI0 arTecrarmio: 50+50=100 6amios.

Co0TBeTCTBHE OAIIIOB 1 OLICHOK:
Jst sx3aMena:

86-100 — oTinyHO

71-85 — xoporiio

56-70 — ynoBIeTBOPUTENHLHO
0-55 — Hey/IOBIETBOPUTEILHO

4. OueHoYHbIEe CPeCTBA, MOPSAOK UX NPUMEHEHHUsI  KPUTepHH OLleHHBAHUS
4.1. OueHoYHbIE CPEICTBA TEKYLIEr0 KOHTPOJIS

4.1.1. JIabopaTopHbIie padoThI

Tema 1. BBeaenue B 4YnCIEHHBIE METOEI.

Tema 2. Pemienue ypaBHeHUH ¢ 0JHOI HEM3BECTHOM.

Tema 3. Peenue cucteM JINHEHHBIX ypaBHEHUI.

Tema 4. aTeprionupoBaHue.

Tema 5. BrluucneHnue onpenencHHbIX HTHTENPaioB.

Tema 6. Pemenue nuddepeHnnanbHbIX ypaBHEHUA.

Tema 7. O0paboTKa IKCIIEPUMEHTAIBHBIX TAHHBIX.

4.1.1.1. Ilopsanok npoBeaeHHs.
JlabopatopHbIe pabOTHI IPOBOJIATCS B YaChl ayAUTOPHON paOOTHI.
Ilepen BBHIMOTHEHWEM KaXIOH paOOTHl CTYHACHTHI-OaKalaBphl JIOJDKHEI IMPOopaboTaTh COOTBETCTBYIONIMA MaTepHal,
HCTONB3Ys KOHCIIEKTHI TCOPETUICCKUX 3aHATHH, IEPUOTUICCKUEC H3IAHs, YIeOHO-METOAMIECKIE TTOCOOUS U YICOHUKH.
Ilo okOHYaHWU 3aHATHH CTYJCHTHI OPOPMIISIOT OTYET IT0 KXKIOW paboTe, COOII0as CIEeAYONyo GopMy:

— HaumenoBanue Tembl,

—  lens paboTsr;

— 3agaHue u coaep>KaHUE BBHITTOTHEHHOH paboThI,

—  IluceMmeHHBIE OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

—  BrIBoBI IO IIpoOIenaHHO# paboTe.

—  CHOmcok HCIO0JIb30BaHHBIX HCTOYHHUKOB.

4.1.1.2 Kputepuu onieHMBaHHSA

26-30 6a/1510B CTaBUTCS, €CJIM 00yYaloIIuiics:

[IpaBuinbHO BBHINOAHWI Bce 3anaHusd. lIponeMoOHCTpUpOBan BBICOKUMN YPOBEHb BIAJEHUs MarepuainoM. lIposiBieHbl
IMPEBOCXOAHBIC CHOCO6HOCTI/I MPUMEHATH 3HAHWUA U YMCHUSA K BBITTOJIHCHUIO KOHKPETHBIX 3aﬂaHHﬁ.

21-25 6aJ1J10B CTABUTCS, €CJIM 00yUaloIIuiics:



[IpaBuibHO BBHIMONHWI OONBIIYI0 YacTh 3adaHuil. [IpucyTcTByroT HesHauuTenbHBIE omHOKU. [IpomemoHCTpHpoBaH
XOpOIIWH YpOBEHb BIaAEHHWS MarepuaioM. [IposBIEHBI cpenHHE CIIOCOOHOCTH TPHMEHSATH 3HAHWUS M YMEHUS K
BBITTOJTHEHUIO KOHKPETHBIX 33IaHHH.

17-20 6assI0B CTAaBUTCS, €CJIH 00y IAOIIHIICA:

3agaHust  BBINOJNHWII ~ Ooylee 4eM  HamosoBuHy. IIpucyrcTBYlOT —cephé3nble ommOKku. [IponemoHcTpupoBaH
YIOBJIETBOPUTENLHBIN YPOBEHD BiaJIeHNs1 MarepuaioM. [IposiBieHsl HU3KHE CIIOCOOHOCTH MPUMEHSTh 3HAHUS M YMEHUS K
BBITTOJTHEHUIO KOHKPETHBIX 33IaHHH.

0-16 6any0B cTaBHUTCSH, €CIU 00YUAIOLIMIACS:

3amgaHusl BBIMOJHMJ MEHEE 4YEM HaloNOBHHY. IIpOfeMOHCTpHpPOBAaH HEYIOBIECTBOPUTEIBHBI YPOBEHb BIIAJCHUS
MmarepuagoM. [IposiBICHBI HENOCTaTOYHBIE CHOCOOHOCTH IPHUMEHATh 3HAHUS W YMEHHSI K BBITIOJIHEHWIO KOHKPETHBIX
3a7aHuH.

4.1.1.3. Conep:xaHue OLIEHOYHOI0 CPEICTBA
Temsr 1-7
JlaGoparopnas padora Nel DiemeHTapHasi TeOpHsi MOrpeuIHocTe

1 3amanue 2 3aJlaHue 3 3agaHue
Omnpenenuts, Kakoe paBeHCTBO | OKpyriauTh coMHUTENbHBIE LUdps! | Haiith npenensHble aOCONMIOTHBIE U
TOYHEe. YKCla, OCTAaBHB BEPHBIC 3HAKH: &) B | OTHOCHTEJbHbIE IOTPELTHOCTH YHCEl,
BapuaHT Y3KOM CMbIciae: ©) B IIMPOKOM | €CIM OHHM HMEIOT TOJIBKO BEpHBIC
cmbicie. Omnpenenuts aOCOMIOTHYIO | mU(PBI: a) B Y3KOM CMbIcie; 0) B
TIOTPENTHOCTh pe3yJIbTara. IIMPOKOM CMBICIIE.
Ne 1. \/ﬂ= 6,63 win 19/41=0,463. | a) 22,553(x0,016); 6) 2,8546; [ = | a)0,2387; 0) 42,884.
0,3%.
Ne 2. 7/15= 0,467 nnn \/%=5,48. a) 17.2834; 1 = 0,3%. 6) 6,4257 | a) 3.751; 6) 0,537.
(£0.0024).
Ne 3. \/ﬁ = 3,24 wmm 4/17 =| a) 34,834; I = 0,1%; ©) 0,5748 | a) 11,445; 6) 2,043.
(£0,0034).
0,235.
Ne 4. 15/7 =2.14 nm \/E =3,l6. 8)420)3485 (£0,0042); 6) 0.34484; [1 = | a) 2.3445; 6) 0,745.
,4%.
Ne s. 6/7 = 0,857 wnmm \/4_8 = | a) 5,435 (£0,0028); 6) 10.8441; [ = | a) 8,345;0) 0,288.
0,5%.
2.19.
Ne 6. 12/11 = 1,091 nmm \/ﬁ = | a) 8,24163; [ = 0.2%; 6) 0,12356 | a) 12,45; 6) 3,4453.
261 (£0,00036).
Ne 7. 2/21=0,095 um oo =4,69. | a) 2,4543 (+0.0032); 6) 24,5643; [ = | a) 0,374; 0) 4,348.
0,1%.
Ne8. 23/15=1,53 unm m: 3,13. | a) 23,574; [1 = 0,2%; 6) 8,3445 | a) 20.43; 6) 0.576.
(£0.0022).
Ne 9. 6/11=0,545 nun \@= 9,11. | a) 21,68563; [1 = 0,3%; ©) 3,7834 | a)41,72; 6) 0.678.
(£0,0041).
Ne 10. 17/19 = 0,895 wm \/5_2 = | a) 13,537 (+0,0026); 6) 7,521; [ = | a)5,634; 6) 0,0748.
0,12%.
7,21,
Ne 11. 21729 = 0,723 mmm fg4 =| @) 0,3567; [1 = 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; [1 = | 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; [ = | a) 14,862; 0) 8,73.
0,42%.
5,56.
Ne 14. 7/22=0,318 nnn \/E = 3.60. g) 267,1548 (£0.0016); 6) 0,3945; [ = | 0,3648; 0) 21,7.
,16%.
Ne 15. 17/11 = 1,545; \/E =424 a) 0.8647 (+0.0013); 6) 24,3618; [1 = | a) 2,4516; 6) 0,863.
0.22%.
Ne 16. 5/3=1,667 nnn \/ﬁ =6,16. a) 3,7542; 1 = 0,32%; 6) 0,98351 | a) 62,74; ©6) 0,389.
(£0,00042).
Ne 17. 49/13=3,77umm /14 =3,74. | a) 83,736; [ = 0,085%; 6) 5,6483 | a) 5,6432; 6) 0,00858.
(#0.0017).
Ne 18. 13/7=1,857 unu ﬁ =2,64. a) 2,8867; [1 = 0,43%; ©) 32,7486 | a) 0,0384; 0) 63,745.
(£0,0012).




NelO. 19/12=1,58 wn_ 1 =346. | a) 4,88445 (+0,00052); 6) 0.096835; | a) 12,688; 6) 4.636.
= 0,32%.
Ne20. |51 /11 = 464 wm _[35 = | a) 38,4258 (+0,0014); 6) 0,66385; I | a) 6,743; 6) 0,543.
=0,34%
5,01.
Ne 21. 18/7=2,5Tunn _[55 =4,69. | a) 0,39642 (+0.00022); 6) 46,453; | | a) 15,644;6) 6,125.
= 0,15%.
Ne 22. 19/9=2,11wm f17=412. | a) 58425 [ = 0,23%. 6) 0,66385 | a) 0,3825; 6) 24.6.
(0,00042).
Ne 23. 16/7-2,28 wm _f11 =b,b2. | a) 24.3872; || = 0,34%; 6) 0,75244 | a) 16,383; 6) 5.734.
(:0.00013).
Ne2d. [ 20/13=154um_[g3 =7.94. | a)2,3684 (0,0017); 6) 45,7832; [ = | a) 0,573; 6) 3,6761.
0,18%.
Ne25. [ 12/7=171mm [47 =686, | a) 72,354 _ = 0,24%; 6) 0,38725 | a) 18,275; 6) 0.00644.
(£0,00112).
Ne26. | 6/7=0,857wmt fz7 =640 | a) 0,36127 (+0,00034); 6) 46,7843; | a) 3,425; 6) 7.38.
= 0,32%.
Ne27. [ 23/9=256um [g7=9,33. | a) 23,7564; | = 0.44%; 6) 4,57633 | a) 3,75; 6) 6,8343.
(0,00042).
Ne28. [ 27/31=0872 wmi [z5 =|a) 15,8372 (+0,0026); 6) 0,088748; | a) 3,643; 6) 72,385.
6.48. 1 =0,56%.
Ne29. [ 73=233wm [gg =7.61. | a) 3,87683; | = 033%; 6) 13,5726 | a) 26,3; 6) 4.8556.
(£0,0072).
Ne 30. 14/17 = 0,823 wm _[g3 = | a) 0,66835 (0,00115); 6) 23,3748; | a) 43,813; 6) 0,645.
798 = 0,27%.

JlaGoparopHasi padoraNe 2. OcHoBbI porpaMmmupoBanus B SciL.ab

3aganmne 1

BhINONHUTE B peXKUME KAJIBKYIISATOPA CIACAYIOINE ICHCTBUS:

a) BBOJT HCXOTHBIX OTIEPAH/IOB.

0) BemoxauTs Hag onepangamu 1 u 2 omepanuto 1.

B) BBIMONHUTE HAJ pe3yabTaTOM W orepaHaoM | omepaiuio 2. T) BBIMOTHUTL HAA PE3yAbTATOM U
omepaHnoM 2 omepanuio 3. 1) Bo3sectu onepana | mo3neMeHTHO B CTETICHB 3.

3aganmue 2

3ananue 2.1

°® BBecTH B KOJie TPOTpaMMbl TEKCT B BHJIE KOMMEHTapHsl Kak 3arjiaBue MporpaMMbl.

Py BBecTH NCXOHbIE JaHHBIE.

° 3anaTh U3MEHEHHE apryMEHTa.

° Beruncnuts 3nauenns GyHkimii 1 1 2 171 apryMeHTa B 3aJaHHOM HHTEpBae.

° BreiBectn rpadguku QyHKIMI OJHOBpEMEHHO Ha OAHOM rpaduke B JEKapTOBBIX KoopAawHaTax. Jlis
Pa3HBIX rpaMKOB MCHOIB30BaTh PA3HBIN THIT JIMHUH.

3aganue 2.2

° [oBTOpuTH 3amanue 2.1, HO rpaduku GYHKIMIA BBIBECTH B ABYX IOI0OKHAX Ha OXHOM rpaduke. I'paduku B
cTobukoBOM (hopmare.

3aganue 2.3

P [oBTOpuTH 3amanvue 2.1, HO rpaduky HYHKIMH BHIBECTH B YETHIPEX MOAOKHAX C PA3HBIMH CTHIISIMU JINHAH
Ha ontHOM rpaduke. Mcnons3oBars pynkunu plot2d, plot2d2, plot2d3, plot2d4.

BapuanTsl 3aanuit

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=0.00025e3-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)115 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 5 1
8. | y=4sin(x) z=0.05x2 1 10 |1
JladoparopHasi pa6ora Ne3.

Penrenue aaredpanyeckux ypaBHeHMil ¢ 0HOW HeU3BeCTHOM



3amaiite momuuoM: pl(z) = z° + 7z* + 1923 + 2522 + 162 + 4. Brruucimre ero

KOPHH.
2 |dns monuHOMa p1(Z) ONpenenTh MaKCUMAIBHYIO CTEIIeHb, BEIYMCIUTE IIPOM3BOIHYIO
peoOpa3oBaTh IMOJMHOM B CTPOKY.

. 2
3 |HafiTnn KopHHI MomHOMA 6 — 5x + X° .

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

Haiiti nmx CYMMY, Pa3HOCTB, HaCTHOC I IIPOII3BEACHIIC.

2.0 4 = =
5 |5. Co3mate mommHOM 6 + 15x + 2x"+x" | BBIUIICINTH €ro 3HAYEHI B anama3oHe [-5<x<5].

[locTpouts TpadIK 3aBUCIIMOCTII P(X).

6 Co3aarh mOMMHOM Buma: - 120 + 274x - 225x° + 85x° - 15x? + x°. Beunciauts 3HaueHs

sToro nmoamHoMa B S Toukax (0, -4, 5, 7.5, 10).

7 [3amate mommmoM Buza p = 10 — 15x + 3x° + 2x7. HaiiTi ero KopHIL

2 c.4 5
8 Co3mate mommHOM : - 1.2 + 2.7x + 22.5x" — 8.5x7 - 7x°. BpIUnciIuTe 3HAUEHNS STOTO

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

3amate ABa moamHoMa pl 1 p2 ¢ KopHsMi cootBeTcTBeHHO [1 -3 0 7], [-10 -1 -7 0.9] Haiitnn
IIX CYMMY, Pa3HOCTB, YaCTHO€ I TPOI3Be[eHIe. BEIYNCINTG 3HAYEHII 3TOTO MPOM3BEISHIIS

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

r X <
10 | 3agan mommHOM p = 337 DPIMICTITE €T0 3HaueHIle npit X=1. HafiTi mpomsBouyzo.

=3

JlaGopatopHasi padora Ne4. PelieHue TpaHCHeHIEHTHBIX YPaBHEHHUIi ¢ 0AHOI HeM3BeCTHOI

Otnenuth TpadUIecKy U HAUTH KOPHH YPaBHEHUS, HCIOb3ys (yHKIHI0 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



JlaGopatopHasi padota NeS. Pemrenue cucremM ypaBHeHHii
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JlaGopatopHasi padora Ne6. MeToaAbl HHTEPNOISILMHA
1. 3amana ¢yukuwst f cormacHo tabmnuie. JIMHEWHO HHTEPIONTUPOBATh GyHKIKIO f 1 TOCTPOUTH e¢ rpaduk Ha MHTEpPBAIE S C IIArOM
0,01, maiiTu e¢ 3HaYCHUE 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
1 A2 X3 Y1 Y2 V3
-3 -1 0 1 -1 2
X1 X3 X3 X4 V1 V2 V3 V4
-1 0 1 2 1 1 -1 7

2. IlocTpoiiTe crutaifH, KOTOPBIH mpoxoauT yepes Touk (-m, 0), (-n/2, -1), (0, 0), (n/2, 1) u (w, 0), Ha nHTEpBaINe (-7, T) C IIaromMm
7/20. YAuThIBas, YTO HayaJIbHBIE JAHHBIC 331A0TCA (DYHKIUEH

Y=Sinx, ompeaeauTe CyMMy KBaIpaToOB OTKIOHEHHH 11 To4YeK —1/4; -n/6; -1/3; /6; /4. Tloctpoiite rpaduku

crutaifHa, GYHKIUH M YKA3aHHBIX ITH TOYEK.

3. B Tabnuie npuBeieHb! JaHHBIE O TemiiepaTtype B npuropoe Jloc- Anmkeneca 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

[epeBennte nannbie B rpaxycsl Llenscus. Onpenenure K03 puiineHTs crutaitHa, KOTOPHIi OMHCHIBaeT 3TH naHHbie. [locTpoiite
CIIJIaliH M MICXOHBIE TaHHBIE HAa OHOM TpaduKe.

4. Vicna"ckuit MPOU3BOAUTEIIb HUTPYCOBBIX XAPAKTECPUSYCTCA CICAYHOLNIUM 00BEMOM mpoaax:

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

HUcnonb3ys cruiaiid, ouenute o0beM mpojaax B 1962, 1977 u 1992 ronax. [Nocrpoiite cruiaitH U MCXOIHbBIE JAHHBIE HA OJTHOM
rpaduke.

5. B Tabnuiie nmpuBeneHs! IIeHbI Ha )KypHAJ 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

Ouennrte crouMocTh u31anus B HosiOpe 2002 roaa, ¢ momonipto crtaiiHa. Kak m3mennTces ornenka s Hosops 2002 roza, ecnu

CTaHET U3BECTHO, UTO B HOsA0pe 1991 roga CTOMMOCTh H3IaHUS
cocraBmia 6,3 eBpo? IlocTpoiite rpaduku criaiiHa U KCXOAHBIX JaHHBIX.




JlaGopaTtopHas padora Ne7. Annpokcumanus

1 ATNMPOKCUMHUPOBATh TAOIMYHO 3aJaHHYIO ()YHKIHIO TOJTMHOMOM MEPBOM CTEIEHU
X1 X2 X3 B! 2 V3
-4 -3 -1 -2 0 -1
2 ATNIPOKCUMUPOBATh TAOJIMYHO 3aJaHHYIO (DYHKIIMIO IOJIMHOMOM BTOPOH CTENIEHN
Xy X3 X3 1 Y2 NE
-3 -1 0 1 -1 2
3
3agaH HaOOp »SKCIepPHMEHTAIPHBIX JaHHBIX V. 3aBHCAMHX OT X. [I3BecTHO. YTO
yIKCTIEpUMEHTATbHBIE 3HAYEHH ); COAeprKaT OMMHOKH. CUHTAd. UTO peaabHas 3aBHCHMOCTH (X;,);)
uMeeT BHA Y = Cx cos(Cox) + Cs,. HaiiTi mapaMeTpsl C;, Cs, Cs.
x=0 0:5 A s 2 235 13 35 4 4.5 5 55 6
4
J1s Tadnmanoil pyHKOUH
r
(05 |1 |15 |2 2.5
¥110.5]1.6[0.55(0.26]0.15
Mo100paTh MOIXOIANIHIT BIT alITPOKCHMHPVIONTET e€ HemmHeiTHOIT 3aBICIMOCTIT U3 pA/Ia:
a)y=ax’ 6)y=ae”™ B)y=a+b/x 1)y=1/(a+bx)
5
Haiitn mapameTpsl creayromeii (GyHKIM y=x/(4x+B), ecmn 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

JlaGopatopHasi padora Ne§. Hucjennoe qudgepeHunpoBanue 1 MHTErpUpoOBaHue

Brraucnuts KXl 13 yKa3aHHBIX HHTETPAIOB TPEMs CItoco0aMu (C IOMOIIBI0 (PYHKITHI
1 inttrap(), intg(), integrate(). CpaBuuTe pe3yibTaThI.

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

2 BBrumcInTh HHTEIPAl ) 01 (tg (> xi+1 + x) dx, ucrionb3ys QyHKIMIo intg().




3 Brruncauth 3HaYeHHE Mpou3BoaHON (yuKImu f(X) B TOUKe X0

f(x) = sin (Cos (%)) Xy = %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. KoutpoabHas padora. Tema 6. Pemenne nuddepeHunanbHbIX ypaBHeHHIA.

4.1.2.1. Iopsiok MpoBeIeHUs U MPOLEeIyPa OlleHUBAHMS.

KonTtponbHas pabora mpoBOIUTCS B Yackl ayguTOpHON paboTel. OOywaromuecs MOTydYarOT 3aJaHusl ISl TPOBEPKH
YCBOGHUSI IPOHAEHHOTO MaTeprana. PaboTa BhIONHAETCS B TUCBMEHHOM BUAE U cAaéTcs mpernoaBaternio. OneHuBaoTCs
BIIQJICHUE MAaTepUalioM IO TeMe pPaboThl, AHAIUTHYECKHE CIIOCOOHOCTH, BJIAJICHHE METOJaMH, YMEHHS W HaBBIKH,
HE0oO0XOMMBIE IJIsI BBIIOIHEHHS 3aJaHHH.

4.1.2.2 Kputepuu onleHMBaHUS

17-20 6a/1;10B CTABUTCS, €CIH 00YyYaIOIIHICS:

[IpaBunbHO BBINONHEHB!I BCE 3anaHus. 1IponeMOHCTpUPOBAH BBICOKMI YpPOBEHb BIaAeHUS MarepuayioM. IIposiBieHsb
MPEBOCXOTHBIE CIIOCOOHOCTH PUMEHSTh 3HAHHS U YMEHHS K BBITIOJTHEHHIO KOHKPETHBIX 3aaHHH.

14-16 6a1J10B CTABUTCS, €CJIH 00YYAIOIIUHCS:

IIpaBUJIBHO BBIMIOJIHEHA OONbINasg YacTh 3agaHui. [IpHCYTCTBYIOT He3HaYUTeNbHBIE OMUOKH. I[IpoaeMOHCTpHpOBaH
XOpOIITUI YPOBEHb BJIAJCHUS MaTepHaIoM. IIpOSBICHBI CpEMHHE CIIOCOOHOCTH TIPUMCHSITH 3HAHUS M YMEHHUSA K
BBITIOJTHEHUIO KOHKPETHBIX 3a/IaHHH.

11-13 6a/1J10B CTABUTCS, €CJIH 00yYAIOLIMIiCS

3amaHus  BBIIOJHEHBI 0OjJiee YeM  HAmoJOBHHY. [IpHCYTCTBYIOT Cepb&3Hble OMUOKH. IIpomaeMOHCTpUPOBaH
YIIOBJICTBOPUTEIBHBIN YPOBEHB BIIJCHUS MaTepraioM. [IposSBICHBI HU3KUE CIIOCOOHOCTH MPUMEHSTH 3HAHUS U YMCHHUS K
BBITIOTHEHUIO KOHKPETHBIX 3a/IaHHH.

0--10 6a/110B CTABHUTCSA, €CJIH 00yJAIOLIHIiCH:

3amaHus BBITOJTHEHBI MEHEE YeM HarosoBHHY. [IpoJeMOHCTpHpOBaH HEYIOBICTBOPUTEIBLHBIA YPOBEHb BIIAJACHUS
MatepuaioM. [IposBIeHBI HEMOCTATOYHBIE CIIOCOOHOCTH MPUMEHSTHh 3HAHWS W yMEHHS K BEITIOTHEHHIO KOHKPETHBIX
3aJTaHui.

4.1.2.3. Conep:xanue OIIeHOYHOTO CPEICTBA

Bapmnanr 1

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

2. Mogenr XHIDHHK — JKepPTBa  OIMCBHIBAETCS  CHCTEMOH  HEJIMHEHHBIX

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].



Bapmuanr 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(©)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. OneHoYHbBIE CPeICTBA MPOMEKYTOYHOM aTTecTaluu

[lo mucnumiaMHe MPexycMOTPEH 3K3aMeH. JK3aMeH NPOXOOUT Ho Owineram. B kaxkmom Ouiere oIMH TeOpeTHYECKHUid
BOIIPOC M OJIHA 3a/iaya. DK3aMeH [IPOBOJUTCS B YCTHOM, MMChbMEHHON MM KOMIBIOTepHOH (opme. OrieHnBaeTcs BlaJIcHUE
MarepuajgoM, €ro CUCTEMHOE OCBOEHME, CIOCOOHOCTh IMPHUMEHATh HY)KHbIE 3HAHUS, HAaBBIKM M YMEHHs IIPU aHaJIN3e
NpOOJIEMHBIX CHTYallUi U pelIeHnH IPaKTUIECKUX 3alaHNH.

4.2.1. YcTHbIN WIN NMCbMEHHBIH 0TBET HA BOMPOC

4.2.1.1. Ilopsanok npoBeaeHHs.

YCTHBI WM NHCBMEHHBIH OTBET Ha BOIPOC HAlpaBjieH Ha INPOBEPKY 3HAHUM OCHOBHBIX Pa3JeioB IO AWCIHIUINHE
«YucneHHbIE METO/IBIY.

4.2.1.2. Kpurepuu oueHMBaHUsI.

17-20 6a1/10B CTABUTCS, €CJIH 00yYAIOIIUIHCS:

B oTBeTe kKauecTBEHHO PacKphUI cojlepxkaHue TeMbl. OTBET XOPOIIO CTPYKTYpHpOoBaH. [IpekpacHO OCBOEH MOHSATHWHBIN
armapat. [IponeMoHCTpHpOBaH BBICOKMH ypOBEHb MOHMMaHUs Marepuaina. IIpeBocxonHoe ymeHne (GopMynmupoBarh CBOH
MBICIIH, 00CYKAaTh IUCKYCCHOHHBIE TIOI0KEHNSI.

14-16 6an10B cTaBUTCSH, €CIH 00yYaAKOLIHIiCS:

OCHOBHBIE BOIIPOCHI TEMBI pacKpbul. CTPYKTypa OTBETA B IIETIOM a/IeKBaTHA TeMe. XOPOIIO OCBOEH MOHITUIHBIN anmapar.
[IponeMoHCTpHpOBaH XOPOIIMK YPOBEHb IOHMMAaHWS MaTepuaya. Xopollee yMeHHe (OpMYyIHpOBaTh CBOW MBICIH,
00CYXKIaTh JUCKYCCHOHHBIE IOJI0KEHHSI.

11-13 6asi0B CTABUTCS, €CTH 00y YAKOIIHIACS:

Temy uactmuHO packpbul. OtBer cnabo CTpyKTypupoBaH. I[lOHATHHHBIN anmapaT OCBOeH 4YacTW4HO. [loHnmaHue
OTJENBHBIX MOJOKEHUH M3 Marepuaia 1o TeMe. Y IOBIETBOPHUTENIbHOE YMEHHE (POpMYIHPOBaTh CBOM MBICIIH, 00CYKAaTh
JIMICKYCCHOHHBIE TTOJIOKECHUSI.

0--10 6aJI0B CTABHUTCS, €CJIM 00YYAIOIIHIiCS:

Temy He packpbul. [IoHATHITHBIN anmnapar OCBOSH HEYHOBIECTBOpUTENbHO. [loHMMaHue Marepuaia (parMeHTapHOe WU
orcyrcTByeT. Heymenue GpopMynupoBaTh CBOM MBICIH, 00CYKAATh AUCKYCCHOHHBIC OTOKECHHS.

4.2.1.3. OneHo4HbIe CpeaCTBA.

Bonpocs! 1151 yCTHOT0 WM MHCbMEHHOTO 0TBETa

. Uamepenue. Tlorpemrnocts. Buabl M HICTOUHUKY TIOTPEITHOCTEH.

. I[lpubnvkeHHbIe pemeHns ypaBHeHHH U ux cucreM. [locraHoBka 3agaun. J[Ba sTana pemeHus 3a1aqn.

. OTnenenue KopHen.

. YTOuHEeHne KOpHEH METOAOM ITpoo.

. YTOuHEeHue KOpHel METOI0M XOp/1 (TIPOITOPLIHUOHAIEHOTO JIEJICHUS] ).

. YTouHEHNEe KOpHEW METOIOM KacaTelbHbBIX (MeTon HproToHa).

. YTouHEeHne KOpHEH KOMOMHIPOBAHHBIM METOJIOM.

. YTOUHEHUE KOpPHEN METOAOM MIPOCTOM UTEPALIUH.

. TouHbIE METO/IBI PELIEHUS CUCTEM JINHEHHBIX YpaBHEHUM.

10. TTpuOnmxeHHBIE METOABI PEIICHUS CHCTEM YpaBHEHUIA.

11. MaTepnomupoBanue pyrakiwmii. [locTaHOBKA 3a1a91 MHTEPIIOIMPOBAHUS U 33a7a4l MapabOINIECKOTO
MHTEPIIOINPOBAHHS.

12. Merop HeonpeieNIeHHBIX KO QHUIIMEHTOB. EANHCTBEHHOCTD peleHus 3aJa4H.

13. UnTepnionsnuonHas popmysia Jlarpamxka.

14. TepBas uHTepnoNsALUMOHHAsE popmyiaa HeroToHa.

15. Bropas unTepnossinuonnas ¢popmyina HerotoHa.

16. INorpemHocTh NapaboOIMYECKOT0 HHTEPIOIUPOBAHNSI.

O 01N L bW~



17. MaTepnonupoBaHue CIutalfHaMu

18. TIpubnmxennoe auddepeHmpoBaHme.

19. UncneHHble METOABI BBIYMCICHUS HHTEIPAJIOB

20. KBagparypusie popmyisl HeroTona-Koreca.

21. ®opMynsl IPAMOYTOJIBHUKOB.

22. ®dopmyna Tpaneuuu.

23. O6o6mieHHast hopMysia TpareI .

24. ®opmyna CuMIicoHa.

25. O6o6menHas Gopmyna CUMIICOHA.

26. O1eHKa NOTPEITHOCTH METOIOM JBOWHOTO TIepecyera.

27. Meron Monte-Kapio BEIYUCICHHS HHTETPAIOB

28. Yucnenusie MeToabl penrenus quddepennnansaeix ypapaeHui. [luddepennnansHoe ypaBHEHHE U €0 PEIIeHHE.
29. Meron Diinepa pemenns audQepeHInaTbHbIX YPaBHSHNH.

30. Meron Pyrre-Kyrta pemenns nuddepeHranbHbIX YpaBHEHHH.

31. Pemrennie ypaBHEHHH C YaCTHBIMHU IIPON3BOJHBIMH METOZIOM CETOK.

32. O6paboTKa 3KCIepPUMEHTAIBHBIX TaHHbIX. [locTaHOBKA 3ama4n. JIBa dTama pemieH s MOCTaBICHHON 3a1a4H.
33. Meron cpeTHUX.

34. MeTto HAUMEHBIIINX KBAIpPaTOB.

4.2.2. Pemienue 3aaa4

4.2.2.1. Ilopsaaok npoBeeHMsI.

[IpexnararoTcs 3aga4n HA MPOBEPKY YMEHUH pelaTh 3a1a49i YHCICHHBIX METOJIOB.

4.2.2.2. Kpurepun oneHUBaHUs.

26-30 6a/1710B CTABUTCSI, €CJIH 00YHAIOLUIUMCST:

3agaHue BHITIOIHEHO TTOJHOCTHIO U ITPABMIIBHO.

21-25 6aJI0B CTABHTCS, €CJIM 00YIAIOIINMOCS :

3agaHre BBIMOJHEHO ITOJHOCTHIO, HO HET JO0CTaTOYHOrO OOOCHOBaHMS. Mim THpu BepHOM pEIIEHHH JONyIIeHa
BBIYHCIIUTEIbHAS OMIMOKA MITH HEIOYET, He BIHMSIONINN Ha MPaBWIBHYIO TIOCIIEI0BATENBHOCTD PACCYKACHHH.
17-20 6an10B CTABUTCS, €CTH 00y IAOIIMMCS

3agaHue BHIIOIHEHO YaCTHYHO WITH ¢ PaKTUUECKUMU M BBIYUCIUTEIHHBIMU OITMOKAMH.

0-16 6a/1J10B CTABUTCH, €CJIU 00YYAIOIMMCSI:

3ajiaHne He BBITOJHEHO MM BBITOJIHEHO ¢ GONBIIUM KOJIUYECTBOM (DaKTHYECKUX M BHIYUCITUTENBHBIX OMIMOOK.
4.2.2.3. OueHo4HbIe cpeacTBa.

1. Pemuts ciocobom Xop/ 1 KacaTenbHBIX ¢ To9HOCTHIO 110 0,01 ciemyromiee ypaBHEHHE

x*+3x-20 =0.

2. Pemuthb criocoboM XopJ 1 KacatelbHbIX ¢ TOYHOCTHIO 110 0,01 crnenyroniee ypaBHEHHE

X -2x-5 =0.

3. Hcnonb3ys MHTEpHONSAIUOHHYIO popMyity Jlarpanika, HaiTH ypaBHEHUE MapadoIIbl MPOXOAAIIeH Yepe3 TOUKH (2;
4, Haner touku (0; 3), (2; 1), (3; 5), (4; 7). Ucnonb3ys MHTEpHOIAIUOHHYIO (opmyny JlarpaHka, cOCTaBUTBH
ypaBHEHHE QYHKIINH, IPUHUMAIOIICH YKa3aHHBIC 3HAUCHUS MTPH 33JaHHBIX 3HAUCHUSIX apryMCHTA.

5. Hcnonb3yst MHTepnoNsIUoOHHY0 hopmyiy Jlarpanka, mocTpouTh QyHKIHIO, IPUHUMAIOLIYIO 3HAUSHHUS 3aJaHHbIC
TaONIHIEeH.

X 1 3 4 6
y -7 5 8 14

6. JaHbI AeCSITHYHBIC JTOTapH(MBI THCET:
lg 2,0 =0,30103, 1g2,1=0,32222, 1g2,2 =0,34242,
lg 2,3 =0,36173, 1g 2,4 =0,38021, Ig2,5=0,39794.
Tonms3ysick MHTEPTIONATIOHHON Gopmyoit HetoTona, Haiitn 1g 2,03.

I :j‘\/;dx

7. ITo dopmyne mpSAMOYTrOTHLHUKOB BBIYHCIHUTH , pa30omB wmHTepBan WHTerpupoBaHus Ha 10 wacTeid.

O1eHUTh TOTPEIIHOCTb.



8. Mo popmyne CumricoHa BEIYHCIHTh 1 , ¢ TouHOCThIO J10 0,001
2
| = [V1+x" dx
0
9. ITo popmyre Tpameruii BHIYUCIUTH 1, crounocteio 1o 0,01
| = je*" dx
0
10. Hatitn, ncmonms3yst meron Oitnepa, 3Ha4ueHUS (QYHKOHU Yy, ompenenseMol auddepeHIHaIbHbEIM ypaBHEHHEM

, y— X, IIPH HAYATbHOM YCIOBHH y(0) = 1, mpuanmast h = 0,1. Orpann4mBasch OTHICKAHHEM IEPBBIX YETHIPEX

y+x
3HAYEHUH y.
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OnektponHas oubnuoreunas cucrema «ZNANIUM.COM»
OnexTponHas bubnuoredHas cuctema V3garenscra «JlaHbY
OnexTponHas OubmuoredHas cucreMa «KOHCYIIBTaHT CTYICHTa



