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IIporpammy mucruIuiHbl pa3padoran(a)(u) moneHt, k.H. Aaucumosa O.C. (Kadenpa mareMaTnku ¥ MpPUKIATHON
nH(POPMATHKH)

1. IlepeyeHb NJAHUPYEMBIX Pe3yJbTATOB OO0yYeHHs MO AUCHMILUIMHE (MOIYJdI0), COOTHECEHHBIX C
IJIaHUpYyeMbIMHU pe3yJbTaTamu ocBoenus OIIOII BO

O6y‘laIOIIIPII7[CH, OCBOUBIIHIA JAUCHUIIIINHY (MO,HyJ'IL), JOJIDKCH 06J'Ia,HaTI) CJICAYIOMMUMHU KOMIICTCHIIUAMMU:

Hu
bp Pacmndposka
KOMIETeHIH o
" npuodperaeMoii KOMIETeHIIUH
OIIK-1 CriocoOeH NMPUMEHSITh €CTECTBEHHOHAYYHbIE W OOIEHH)KCHEPHBIC 3HAHUS, METOIbI MATeMaTHIECKOTO|

AHaTM3a W MOJCITUPOBAHMSA, TEOPETHYECKOTO M OKCIIEPUMEHTAIHHOTO  HCCICIOBAHHUA B
podecCHOHANBHOMN NesITeTbHOCTH

OIIK-1.1 3HATH CITOCOOBI MPUMEHEHHS €CTECTBEHHOHAYYHBIX U OOIICHH)KEHEPHBIX 3HAHUN, METOJIOB
MaTeMaTHYeCKOTO aHali3a U MOJIETUPOBAHHS, TEOPETUUECKOTO U KCIIEPUMEHTAILHOTO HCCIIEIOBAHUS B
podeccroHabHOM NesITebHOCTH

OIIK-1.2 YMeTh IpUMEHSTh €CTECTBCHHOHAYYHBIC U OOICHHKCHEPHBIC 3HAHUS, METOJIbl MATEMATHYCCKOTO
AHAIHM32a U MOJICTTUPOBAHUS, TEOPETHUECKOTO M IKCIIEPUMEHTAITLHOTO HCCIIEIOBAHUS B
mpodeccnoHaTLHOM NeATEIbHOCTH

OIIK-1.3 BraseTh crmocOOHOCTHIO IPUMEHSTh €CTECTBCHHOHAYYHBIC U OOIICHHKCHEPHBIC 3HAHUS, METOIBI
MaTeMaTHUECKOT0 aHaJIM3a U MOAETUPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAIILHOTO HCCIEI0BaHUS B
mpodeccnoHaTLHOM NeATEIbHOCTH

OIIK-7 CriocoOeH pa3padaThiBaTh aJlrOPUTMBI M IPOTPAMMBbI, IPUTOIHBIE IS MPAKTHYECKOTO TPUMEHEHUS

OIIK-7.1 3HATH TEXHOJOTHH Pa3paOdOTKH arOPUTMOB ¥ IMPOTPAMM, MIPUTOIHBIX JJISI MIPAKTHIECKOTO MTPUMEHEHHUS

OIIK-7.2 [YMeTs pa3pabaTsiBaTh aTOPUTMBI U TIPOTPAMMBI, IPUTOTHBIE ISl PAKTUIECKOTO IPUMEHEHHS

BJ'Ia,HeTL CIIOCOOHOCTBIO pa3pa6aTI>IBaTI) AJITOPUTMBIL U IPOTrpaMMBbI, IIPUTOJAHBIC J11 TPAKTUYCCKOTO
IMPUMCHCHUA

OIIK-7.3

OOy4aronuiicsi, OCBOUBIIHHA JUCIUTUIUHY (MOIYJB):

JlomxeH 3HaTh:

- crocoObl IPUMEHEHHUS €CTECTBEHHOHAYYHBIX 3HAHUI, METOJI0B MATEMATHUECKOTO aHAIN3a M YUCICHHBIX METO/IOB B
Oyayuieit mpodecCHOHAEHON ACSTEIEHOCTH:

- TEXHOJIOTUH Pa3pabOTKH AITOPUTMOB U MTPOTPAMM, MPUTOIHBIX JUIS IPAKTUYIECKOTO PUMEHEHUS B Oy My e
podeCCHOHANBHOMN IESITEHOCTH.

JlomxeH yMeTb:

- IIPUMCHATh €CTECTBCHHOHAYYHBIC 3HAHMUS, METO/Abl MAaTEMaTHYECKOTO aHaJIM3a M YUCICHHBIE METOIbI B Oyyriei
poQeCCHOHANBHOMN ESITENbHOCTH;

- pa3pabaThiBaTh MOJA PYKOBOACTBOM HACTaBHUKA aJITOPUTMBI M INPOTPAMMBI, NPHUTOAHBIC I IMPAKTHUECKOTO
IpUMEHEHHUS B Oyaymiei npodeccnoHaIbHOMN AeATEIBHOCTH.

JlomxeH BIaieTh:

- CIIOCOOHOCTBIO TPUMEHATh €CTECTBEHHOHAYYHBIE 3HAHWS, METOJbl MAaTEMaTHYeCKOTO aHaiW3a M YHCIEHHBIX
METOJIOB B Oyayteii mpodheccHoHaIbHON AeATSIFHOCTH,

- CIIOCOOHOCTHIO pa3padaThIBaTh IMOJ PYKOBOJACTBOM HACTABHUKA ANTOPUTMBI M MPOTPAMMBI, MPHUTOTHBIC IS
MPAKTUICCKOTO MPUMEHEHUS B OYAyIIeH MpOo(eCcCHOHANBHOM NS TeIbHOCTH.

2. MecTo nucuumuinnel (MoayJsi) B ctpykrype OIIOIT BO

JanHas pucnummHa (Moaynb) BriaroueHa B pasmen  "B1.0.04.07 ucrmmiwebl  (Momayiw)"  OCHOBHOM
npodeccroHansHON oOpa3oBaTenbHOM mporpamMmsel 09.03.03 "Ipuxnaanas uapopmaruka ([Ipuknagnas undopmaruka B
SKOHOMHUKE)" u OTHOCHUTCSI K 00s13aTeNbHBIM JUCILUITINHAM.
OcBauBaetcs Ha 3 Kypce B 6 cemecTpe.




3. O0beM AMCHUIIHHBI (MOIYJIs1) B 3a4eTHBIX €AMHUIAX € YKa3aHHEM KOJHYeCTBA YacOB, BbIJEJICHHBIX HA
KOHTAKTHYI0 padoTy ofydyalomuxcsi ¢ mpemogasareieM (M0 BUJAM Y4eOHBIX 3aHATHI) M HA CAMOCTOATEJbHYIO
padoTy o0y4amoimmxcs

OO1mas Tpy0eMKOCTh JUCHUILIHHBI COCTaBIsAeT 4 3a4eTHbIX(ble) enuHuI(bl) Ha 144 yaca(oB).

KonraktHass pabota - 18 gaca(oB), B ToM umcie Jiekmuu - 6 daca(oB), mpakTthdeckue 3aHsATus - 0 daca(oB),
nabopatopHsle paboThI - 12 yaca(oB), KOHTPOJIb CAMOCTOSATENBHOM PaboThI - 0 yaca(oB).

CamocrosrtenbHas pabora - 117 gaca(oB).
Konrposns (3auét / sx3aMeH) - 9 yaca(oB).

dopma MPOMEKYTOYHOT'O KOHTPOIIS AUCITUTUTNHEL: 3K3aMEH B 6 cemecTpe.

4. CopepxkaHue IUCHMILIMHBI (MOAYJs), CTPYKTYPHPOBaHHOe MO TemMaM (pa3neiaM) ¢ YKa3aHHeM
OTBEJIEHHOr0 HA HUX KOJIMYECTBA AKAJEMHYECKUX YACOB H BU/IOB Y4eOHbIX 3aHATH

4.1 CTpyKTypa U TeMATHYeCKHIl IITIaH KOHTAKTHOH M CaMOCTOATEJbHOH padoThl 10 JHCIUILIMHE (MOAYJII0)
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1. [Tema 1. BBenenue B UNCICHHBIE METOIBI. 6 1 0 0 12
2. |Tema 2. Pemennie ypaBHEHHUI C ONHOW HEU3BECTHOM. 6 2 0 2 20
3. |Tema 3. Permenne cucteM TUHEHHBIX YpaBHEHHM. 6 1 0 2 16
4. |Tema 4. NHTEpmIONMpOBAHHE. 6 2 0 2 18
5. [Tema 5. BeruncneHnue onpeaeneHHbIX HHTETPAJIOB. 6 0 0 2 16
6. (Tema 6. Pemenue nuddepeHnuatbHbIX ypaBHEHHH. 6 0 0 2 18
7. |Tema 7. O0paboOTKa SKCIIEPUMEHTAILHBIX TaHHBIX. 6 0 0 2 17
Hrtoro: 144 4. (u3 HUX 9 4. KOHTPOJIB) 6 0 12 117

4.2 Conep:kanue TUCHUITHHBI (MOIYJIsT)

Tema 1. BBeeHue B UncaeHHbIE METOABI.

OnpezencHre MOTPEITHOCTH. AOCONIIOTHAST HOTPeIHOCTh. OTHOCHTENBHAS MOTPEIIHOCTE. MoJemupoBaHue Kak
Meron no3Hanus. HaTypHslil sxkciepuMeHT. Pusndyeckoe MojaearpoBaHue. MaTtemarnueckoe MoaenupoBanue. YncneHHoe
MonenupoBanue. MwmwuraimmonHoe MojaenupoBanue. MHopManuonHble MoAend. BBIYHUCIUTENBHBIA 3KCIICPHMEHT.
HcTouHnKH MOTPEeIHOCTH.

Tema 2. Pemienne ypaBHeHMii ¢ 0JHOI HeM3BeCTHOM.

IlocranoBka 3amaun. KopeHs ypaBHeHus. Pemenume ypaBHEHHS. AHATHUTHYECKOE peIICHHE ypaBHEHHUS.
PaBHOCHMIIBHOCTE ypaBHeHUH. OTaeneHue KOpHeH. YTouHeHHe KopHed. Meton mpo6. Merox Ouceknmu (MOJIOBUHHOTO
neneHus). MeTon  MpONMOpIHMOHANBHOTO  AeneHus. Merox xopa. Meron Hpiotona. Meton — KacaTelbHBIX.
KoMOuaMpoBaHHBIM MeTOI. METO UTEpAITHH.

Tema 3. Pemenne cucteM JIMHeHHBIX ypaBHEHHIA.

CucreMa JTUHEHHBIX ypaBHeHM. Pemienue cuctembl ypaBHeHHH. TouHbIe (TPSMBIE) METOMBI PELUEHHUS] CUCTEMBbI
JTMHEHHBIX ypaBHeHuil. Merton ["aycca. IIpaBuio Kpamepa. OcoOeHHOCTH KOMIBIOTEPHON peaii3annui TOYHBIX METOJI0B
pelieHus cucteM ypaBHeHUH. Meroa urepauuu. CxonuMmMocTh Metoaa urepauuu. Meton 3eigens. Metos penakcaiuu
(ocmabnenws).

Tema 4. UuTepnojimpoBaHue.

3ajaya anmpoKcUMalud. ['eoMeTpuuecKuil CMBICT almpoKcUMauuu. MHTepnoaupoBaHue. DKCTParoJIUpPOBAHUE.
[Tapabomuueckoe wHTEpHOIUpOBaHUEe. Meton HeompeneneHHbX kodddummentoB. dopmyna Jlarpamxka. IlepBas
uHTeprnioysnuonHas  gopmyna HerotoHa. Btopas wuHTepmonsmuonHas —¢opmyna HpiotoHa. Vcmosip3oBaHue
HHTEPHOJIHOHHBIX (GOPMYIL.

Tema S. Beruncienne onpeaeJieHHbIX HHTErPaaoB.



ITocTanoBka 3amaun BeUUCICHHS wWHTerpanoB. @Popmyna Heiorona-JleiiOHna. ['eOMETpUIECKUI CMBICIT
BBIYHCIICHUS ONPEIEIEHHBIX HWHTErpanoB. DopMylbl MpsiMOyTobHUKOB. KBamparypubeie ¢opmynsr Heriorona-Koreca.
®opmyna Ttpanenuid. Popmyna Cumncona. Kosduumentsr Koreca. O6o0mennsie kBaaparypHble (opMyisl. Meton
JBoitHOTO nepecuera. Meroa Monre-Kapiio.

Tema 6. Pemenue nuddepeHunaibHbIX ypaBHEHUIA.

OObIKHOBEHHOE TU((EepeHIMATbHOS YpaBHEHUE U ero peimeHue. Pemenue auddepeHnnansHOro ypaBHEHUS Ha
uaTepBasie. 3amava Komm. JluddepeHnmansHoe ypaBHCHWE M HMHTETpaibHOC ypaBHeHHe. Pemenue 3amaum Kommm c
momotkto Gopmyinsl Tetnopa. @opmyna Ditnepa. Meron Ditnepa. Pemenne 3anaun Ko w3 HHTErpanbHOTO ypaBHEHUS.
Meron Pynre-Kyrra.

Tema 7. O0padoTKa IKCIEPUMEHTATbHBIX JaAHHBIX.

ITocTanoBka 3amaun. OTnwuue OT 3aJadyd WHTEPIOJMpoBaHWe. JIMHeHHas W KBaapaTHYHAs perpeccuu. Meron
cpemHux. MeTon HaWMEHBIINX KBaApaToB. IIpHeMBl MOCTPOCHHS SMIUPHIECKHX (OPMYNI (TeoMeTpHdecKas perpeccus,
nokasareiabHas (QyHKIHs, ApoOHO-TuHEHHas QyHKIHA, JorapudMudeckas QyHKIHS, THIepOoIa, JpOOHO-panoHATbHAS
¢ynkuns). BeipaBHUBaHNE K HOPMATBHOMY PACIIPENeTICHHIO.

5. IlepedyeHb y4eOHO-METOAMYECKOT0 olecmedeHUs] IS CAMOCTOATEJbHOH padoThl 00y4YaloIUXCs 10
JUCHUITHHE (MOIYJII0)

CamocrositenbHass paboTa OOY4YaIOIIMXCS BBIMOJHIETCS MO 3aJaHUI0 M TNPU METOAMYECKOM PYKOBOJCTBE
npenojasaTeis, HO 0e3 ero HemocpeAcTBeHHOro ydactusi. CamocrosiTenbHas paboTa MOJpasjensercss Ha
CaMOCTOSTENIbHYIO Pa0OTy Ha ayJUTOPHBIX 3aHATHSIX M Ha BHEAYAMTOPHYIO CAMOCTOSTEIbHYIO0 padboTy. CaMocTosTeIbHAS
paboTa 00y4aromMXCsl BKIIOYACT KaK MOJHOCTHIO CAMOCTOSITEIbHOE OCBOCHHE OTACIBHBIX TeM (Pa3[esoB) MUCIUILIHHBI,
TaK ¥ MpopaboTKy TeM (pa3lernoB), OCBaWBaEMBbIX BO BpeMs ayJaUTOPHON paboThl. Bo Bpems caMOCTOSATENBHON pabOTHI
00ydJarommecss YUTAIOT ¥ KOHCICKTHPYIOT YYeOHYI0, HAYYHYIO W CIPAaBOYHYIO JIUTCPATypPy, BBIMOIHSIOT 3aJaHUS,
HATIpaBJICHHBIC HA 3aKpPCIUICHUC 3HAHWHA W OTPa0OTKYy YMEHHWI M HAaBBIKOB, TOTOBATCS K TEKYIIEMY M HMPOMEKYTOUYHOMY
KOHTPOJIIO 110 TUCITUILIIHE.

Opraan3anus cCaMOCTOSATEIFHON PabOTHI 00yUYaIOMIKUXCS PETIIaMEHTHPYETCSI HOPMAaTHBHBIME JTOKYMEHTaMH, Y4eOHO-
METOIMYECKON JINTePaTypOil U IIEKTPOHHBEIMHA 00pa30BaTEIFHBIMU PECYPCaMU, BKITIOUAS:

Iopsinok opraHW3alMyl W OCYIICCTBIICHUS OOpa30BAaTEIBHON NEATEIBHOCTH MO 0O0pa30BATENBHBIM MPOTPaAMMaM
BBICIIEro 00pa3oBaHWs — MporpaMmaM OakanaBpuara, MpOrpaMMaM CIICHHAJINTEeTa, NPOrpaMMaM MaruCTpaTyphl
(YTBepKIeHHBINH TprUka3oM MUHHCTEPCTBA HayKHd M BhIcIIero oOpasoBanus Poccuiickoir denepannu ot 6 ampens 2021
roga Ne 245)

IMucemo MunmcrepcTBa obpasoBanmsi Poccumiickoit ®eneparmu Nel4-55-996un/15 ot 27 nHos6ps 2002 r. "OO0
AKTHBH3AIMH CAMOCTOSITEIBHONW pabOTHI CTYyICHTOB BBICIINX y4eOHBIX 3aBEJCHUI"

VYeraB  ¢enepanbHOro  TOCYZapCTBEHHOTO  aBTOHOMHOTO  oOpasoBaTtenpbHOro  yupexaeHus "KazaHckwmid
(ITpuBomxckuii) penepanbHBIA yHUBEPCUTET"

[IpaBuna BHYTpeHHEro pacnopsika (eaepasbHOr0 TOCYAapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTeIbHOTO
YUpexAeHUs BeIcIIero mpodeccrnoHanmbsHoro oopazoanus "Kazanckuit ([TpuBomkckuit) GenepanbHblii yHUBEPCUTET"

JlokanbHEIE HOPMATUBHBIC aKThL Kaszanckoro (HpI/IBOJDKCKOFO) q)ez[epanLHoro YHUBCPCUTCTA

6. ®oH/1 OLIEHOYHBIX CPEeICTB M0 TUCHUILINHE (MOAYJIIO)

@OHA OLEHOYHBIX CPEACTB IO AWCIUIUIAHE (MOIYIIO) BKIIOYAET OIICHOYHBIC MAaTepHaNbl, HalpaBiICHHBIE Ha
MIPOBEPKY OCBOEHHS KOMIIETCHIMH, B TOM YHWCIIC 3HAHUH, YMEHWHA W HaBHIKOB. DOHI OICHOYHBIX CPEICTB BKIIOYACT
OLICHOYHBIE CPEJCTBA TEKYIEr0 KOHTPOJIS U OLIEHOUHBIE CPEACTBA MPOMEKYTOUHOMN aTTeCTallUH.

B donne orieHOYHBIX CpeACTB COAECPIKUTCS CIEAYIOmas HH(OPMAITHS:

- COOTBETCTBUC KOMITCTCHIIUH ITAHUPYEMBIM pe3ylbTaTaM 00YYCHHUS 110 TUCIUILIHHE (MOIYIIIO);
- KpUTEPUH OIICHUBAHUS C(HOPMUPOBAHHOCTH KOMITETCHIINH;

- ME€XaHU3M (POPMHUPOBAHUS OICHKH 0 TUCHUIUIAHE (MOJIYJIIO);

- OIHICaHHUe MOPSAAKA IPUMEHEHHS U IPOLIEAYPHI OIICHUBAHUS U KaXXI0TO OIICHOYHOTO CPEJCTBA;
- KpUTEPUH OIICHUBAHUS IS KaXIOTO OIIEHOYHOTO CPE/ICTBA;

- COJACpKaHUC OLCHOYHBIX CPEACTB, BKJIIOYad Tp€60BaHI/I${, MNpCABABIIACMBIC K ,HeﬁCTBI/IﬂM 06yqafom1/1xcs{,
JACMOHCTPUPYCMBIM pE3YyJibTaTaM, 3aJaHus pa3JIMIHbIX TUIIOB.

@OHA OIIEHOYHBIX CPEICTB IT0 TUCHUIUIMHE HaxoauTcs B [Ipmnoxkennn | k mporpamMMe AUCIUTUTHHEI (MOJIYIIIO).

7. llepeyeHb JUTEPATYPbI, HEOOXOAUMOM 1JIs1 0CBOCHHS TUCHUTLIHHBI (MOIYJIsT)



OcBoeHHe OUCHUIUIMHBI (MOMIYJIS) TPEAIoiaraeT U3y4eHne OCHOBHOW WM JOIOJHUTEIFHOW y4eOHOW JTUTEepaTyphl.
JIuTepaTypa MOKET OBITh TOCTYITHA O0YUYAIONTUMCS B OJTHOM M3 IBYX BapHaHTOB (JIN0O B 000MX M3 HUX):

- B DJICKTPOHHOM BHJE - 4Yepe3 JIIEKTPOHHBIC OMOIMOTEYHBIE CHCTEMBI HAa OCHOBAaHUM 3aKIOYCHHBIX KDY
JIOTOBOPOB C MIPAaBOOOIIAIATEISIMU;

- B Ie4aTHOM Buje - B Hayunoii oubnmoteke Enabyxckoro uacruryta KOY. Obyqarommecs moiydaoT yaeOHyo
JIUTEepaTypy Ha ab0OHEeMEHTE II0 YHTAaTCIhCKUM OmieraM B COOTBETCTBHH C TIPaBHJIAMH TONB30BaHMA HayduHoi
OMOINOTEKO.

DJEeKTPOHHBIE W3MaHUS TOCTYIHBI IUCTAHIMOHHO M3 JII000H TOYKH NP BBEACHUH 00yJaIOIIMMCS CBOETO JIOTHHA U
mapojs OT JUYHOTO KaOWHeTa B cucTeMe "DNeKTpoHHBIH yHuBepcuter". [Ipu HCIIONB30BaHWM TIEYATHBIX HW3JaHUI
OubmuoTeyHbIi (OHI MOJDKEH OBITh YKOMIUIGKTOBAaH WMH M3 pacdera He MeHee 0,25 sk3eMInisipa Ha KakIOTO
o0ydJaromerocs u3 yrcia Juil, 0OJHOBPEMEHHO OCBAaWBAIOIINX JAHHYIO AUCIUILINHY .

[Tepedens yueOHON nUTEPATYPhI, HEOOXOIUMOMN JJISI OCBOCHHS TUCITUTUINHBI (MOIYIIs), Haxoautcs B [Ipwnoskennn 2
K paboueli mporpamme IUCIMIUIMHBL. OH TOMJICKHUT OOHOBIEHWIO TPH H3MEHEHHHM YCIOBHH noroBopoB KDY c
MpaBOO0NIAaTeIIMI  DJICKTPOHHBIX M3AaHWH W TPH W3MEHEHWHM KOMIUICKTOBaHUS (oHmoB HaydnHoil OuOIHOTEKH
Enabysxckoro nnctutyta KOV,

8. Ilepeyens pecypcoB HH(POPMALMOHHO-TeTeKOMMYHUKALHOHHON ceTH "UHTepHeT'", HEOOXOAMMBIX A
OCBOEHHS JUCHUIJIMHBI (MOYJIs1)

Yucnennsle MeTOIBI - https://intuit.ru/studies/courses/2317/617/info

UncneHHple METOIBI pEIICHWsS HEJNMHEHHBIX ypaBHeHMH - http://mathhelpplanet.com/static.php?p=metody-
resheniya-nelineynykh-uravneniy

MexaHuKa 1 IpUKIaqHAs MaTeMaThKa - http://mechmath.ipmnet.ru/math/numerics/

9. MeTonyecKue yKa3aHusl JJIs 00y4al0LIUXCsl 110 0CBOCHHIO TUCIUILIUHBI (MOTYJIsA)

Bupg pabor MeToanvecKkne peKOMeH A UH

JICKITAH JlexioHHBIE 3aHATHS TPOBOIITCS C UCIOIH30BaHUEM WHTCPAKTHBHBIX TEXHOJIOTHH U MTPEINOIaratoT
aKTUBHOE Y94acTHe CTYJCHTOB. /I HOATOTOBKY K 3aHATHAM PEKOMEHIYETCS BEIICIATH B MaTepHaie
poOJIeMHBIE BOTIPOCHI, 3aTparuBaeMble MPENojaBaTesieM B JIEKIIUH, U TPYIIITUPOBATh HHPOPMALIUIO
BOKpYT HUX. JKeJaTeIbHO BBIACTATH B UCIIONB3YEMOH IUTEpaType MOCTAHOBKH BOIIPOCOB, Ha KOTOPHIE
Pa3HBIMH aBTOpPaM MOTYT OBITh JaHbI Pa3INYHbIC OTBETH. Ha OCHOBaHWM IOCTAHOBKHM TaKHX BOIIPOCOB
cienyeT cooupath apryMEHTHI B MOJIB3Y PA3IMYHBIX BAPUAHTOB PEIICHUS TOCTABICHHBIX IIPOOIIEM.

nabopatopusie | JlabopaTopHbIe 3aHATHS - 3TO OJHA U3 PA3HOBHIHOCTEH MPAKTUIECKOTO 3aHSATHS, SBIISIOIIASCS

paboThI s pexTrBHON HOpMOI yIeOHBIX 3aHATHN B OpTaHU3AIUH BRICIIETO 00pa3oBanus. JlabopaTopHbie
3aHATHUS UMEIOT BRIPAXCHHYIO CTICIIU(HKY B 3aBUCHMOCTH OT y4eOHOW AUCIUTUTHHEI, YTIYOIISIOT U
3aKpEIUIAIOT TEOpeTHIeCKUe 3HaHUA. Ha 3THX 3aHATHIX CTYyAECHTH OCBAaUBAIOT KOHKPETHBIE METOIBI
N3y4YEeHUS TUCLUIIMHBI, 00y4JaroTCsl SKCIIEPUMEHTAIBLHBIM CIOC00aM aHalIN3a, YMEHHIO paboTaTh ¢
pudopaMy ¥ COBpEMEHHBIM 000pyaoBaHneM. JlabopaTopHble 3aHATHS TAOT HATIISAHOE TIPEICTABICHHE
00 M3y4aeMbIX SIBJICHUSX M IpoLieccax, CTYJCHTHI OCBAWBAIOT IOCTAHOBKY U BEJICHUE SKCIIEPHMEHTa,
ydaTcsi YMEHHUIO HaOJII01aTh, OLICHUBATH ITOJIydeHHBIE PE3YJIbTaThl, IeNIaTh BBIBOIBI 1 0000meHus. Ha
71a00PaTOPHBIX 3aHATHAX CTYAEHTHI BHIIOJIHSIOT 3aJaHus 1a00paTOPHEIX paboT ¢ UCIIOIb30BaHUEM
MaKeTa MPUKIAJIHBIX MaTeMaTndeckux nporpamm Scilab. OTYET Mo UTOraM BBIMTOTHEHHBIX
Ja00PaTOPHBIX padOT BBIMIOHSIETCS Ha JIUCTaX Oenoi Oymaru opmara A4 B me4aTHOM WITH
pyxomucHoM Buze. [Tpu oopmieHnn oTaéTa HCIOIB3YETCS CKBO3HASI HyMEpaIusl CTPaHUI], CIUTAs
TUTYJIBLHBIN JIUCT NIepBOM cTpaHullei. Homep cTpaHuiibl Ha TUTYJIBHOM JIMCTE He cTaBuTcs. Homepa
CTpaHUIIBI CTaBATCS MO LEHTPY BBepXy. [Ipu opopmieHnn oTuéTa B IEUaTHOM BH/IE JKEIATEIHEHO
cobmoaaTh cueayronme TpedoBanus. JIJis 3aroJ0OBKOB: TOMYKUPHBIN MPUQT, 14 1T, IEHTPUPOBAHHBIM.
JI71st OCHOBHOTO TeKCTa: HEXKUPHBINA MpU(T, 14 TT, BEIpaBHUBAHKE 10 MUpHHE. Bo BCeX Cirydasx TUI
mpudra - Times New Roman, otctym a63ana 1.25 cM, Oy TOPHBIH MeXTycTpOUHbIH HHTEpBa. [loms:
neBoe - 3 cM, mmpaBoe - 1 cM, BepxHee 1 HIDKHee - 2 cM. OTYeT JOIDKEH COlepKaTh CIEAyIOIHe
aseMeHThI: 1) TUTynbHBIN THCT ¢ 00s3aTeNIbHBIM yKa3aHueM BapuanTa; 2) Llens pabotsr; 3) 3ananue; 4)
OcHoBHas 4acTh; 5) BriBo.

CaMOCTOs- CaMocTosTeIbHAs pa60Ta CTYACHTOB I10 LlH,HaKTH‘IeCKOﬁ CYTHU NPEACTABIIACT €000 KOMILIEKC YCJ'IOBI/Iﬁ
TCIIbHAasA pa60Ta 06y‘I€HI/I${, OPraHru3yCeMbIX MMPCOoAaBaTCIEM U HAIIPABJICHHBIX HAa CAMOIIOATOTOBKY yYalllUuXCs. Vuebnas
ACATCIBbHOCTD IMPOTCKACT 6e3 HCTIOCPCACTBCHHOI'O YUacCTU MPETIOoAaBaTCIIA U 3aKJIIOYaCTCA B
npopa60TKe JICKIIMOHHOI'O MaTe€purajia, moATrOTOBKE K na60paTopH},1M 3aHATUAM; U3YUCHUN y'-Ie6HOI71
JIMTEpATypbl U3 OCHOBHOI'O U JOIMMOJHUTECIBHOI'O CIIUCKA.

9K3aMCH DK3aMEH 110 KypCy NpOBOAUTCA B BUAC TCCTUPOBAHUA UJIN 1O Oumieram. HpI/I TMOATOTOBKE K OK3aMCHY




Buj pa6or MeToanyeckne peKoMeHAauu

H€06XOHI/IMO OIMPAaThC Ha UICTOYHUKHU, KOTOPBIC pa36npanncr, Ha JICKIUAX B TCUHCHUEC CEMECTPA. B
KaXXa0M ounere MPUCYTCTBYCT NPAKTUUICCKOC 3a/ITaHUC (HOMI/IMO 2 TCOPCTUUYCCKUX BOHpOCOB), TaKUM
06pa30M, 06y‘IaIOHIPII>'ICH JACMOHCTPUPYCT U Hapa60TaHHLIe MPAKTUYCCKUC YMCHUA U HABbIKU.

10. Tepeyenb WHGPOPMANMOHHBIX TEXHOJIOTHH, HCHOJIb3YeMbIX NPH OCYINECTBJIEHHH 0OpPa30BaTeJbLHOI0
nponecca mo JUCHUIUIMHE (MOAYJII0), BKJIOYAsi NepevyeHb NPOrpaMMHOro ofecnedeHusi W WH(OPMAIMOHHBIX
CHPaBOYHBIX CHCTEM (IIPH HEOOXOUMOCTH)

[epedensr MHGOPMAMOHHBIX TEXHOJOTHH, MCIOJIb3YEMBIX HPH OCYIIECTBICHHH 00pa30BaTENIbHOIO IIpoliecca Io
JUCLUILIMHE (MOIYJIO), BKJIIOYas MEepedeHb IPOrpaMMHOTO OOecredeHHss W WH(GOPMAIMOHHBIX CIPABOYHBIX CHCTEM,
npexacTasieH B [Ipunoxxennn 3 k paboyeil mporpaMMe TUCHUITIIMHBL (MOJIYJIA).

11. Onucanme MaTepHaJbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOW /ISl OCYIECTBJIEHHSI 00Pa30BaTeILHOIO
npouecca o JHCHUILTHHE (MOAYJII0)

VYuebnast aymuropust Ne 60 (423600, PecniyOnuka Tarapcran, r. Ena0yra, yin. Kazanckas, a. 89) s nposenenus
3aHATHH JICKIIMOHHOTO THIIA, 3aHSATHH CEMHHAPCKOTO THIA, TPYNIIOBBIX M WHIUBHIYAIbHBIX KOHCYJBTAIMH, TEKYIIETO
KOHTPOJISL ¥ TIPOMEXKYTOYHOW aTTECTAINH, IIOMEIIEHHE ISl CaMOCTOSATENbHOW padoThl. Komiiekr mebenu (mmocagouHbIx
Mmect) 29 mt. Kommnexr mebenu (mocanoyHbeix Mect) Jurs npenogasaresns 1 mt. KomnbrorepHsiit kiace: Komnbrorepsr intel
core i5 15 mt. Monutopsl ViewSonic 22d 15 mwr. IIpoekrop EPSON EB-535W 1 mr. MuTepaktuBHas nocka 1QBoard
DVT TNO82 1 mwr. Tpubyna 1 mwt. Konnunnonep 1 mr. Hacrennsie mon ku 6 mr. lllkad nByxcrBopuartsiii ¢ momkamu 1
mT. BeG-xamepa 1 mT. Beixonq B HWHTepHET, BHYTPHBY30BCKAas KOMIIBIOTEpHAs CE€Th, IOCTYI B JJIEKTPOHHYIO
nH(pOpMAMOHHO-00pa3oBaTeNbHyI0 cpeay. Habop yueOHO-HATISAHBIX MOCOOH: KOMITIEKT MPE3CHTAIUN B AJICKTPOHHOM
(dhopmare o mpernogaBacMon JUCIHUILTHHE 3-5 MIT.

12. Cpeucn;a aJjanTanuu npemnoaaBaHud JUCHUILIMHBI K HOTpeﬁHOCTﬂM oﬁyqamumxcn HHBAJHUIA0B M JHUII C
OrpaHUYCHHBIMHA BO3MOKHOCTAMH 310POBbSA

IIpu HeoOXomUMOCTH B 0Opa30BATEIBHOM MPOILECCE MNPUMEHSIOTCS CIICAYIONIME METOABl U TEXHOJOTHUH,
obJieryaroniyre BOCHPUITHE WHPOPMAIMK OOYUYAIOIIUMHUCS HHBAIUAAMH U JIUI[AMU C OTPAHHMYCHHBIMH BO3MOXKHOCTSIMU
3II0POBBSL:

- CO3JaHue TEKCTOBOM BEpCUN JII000r0 HETEKCTOBOI'O KOHTEHTA i1 €ro  BO3MOXXHOI'O HpeO6pa30BaHI/I${ B
AJIbTCPHATUBHBIC q)OpMI)I, yﬂO6HLI€ JJI pa3JInIHbIX HOJ'II)30B3TCJ'ICI71;

- CO3JaHHEe KOHTEHTA, KOTOPHIH MOXXHO NPEACTAaBUTHh B PA3NWYHBIX BUAAX 0€3 MOTepH MAaHHBIX WIH CTPYKTYPEHI,
MIPEeIyCMOTPETh BO3MOXKHOCTh MACIITA0MPOBAaHUS TEKCTa W W300pakeHWH Oe3 TOTepH KadecTBa, IPEeIyCMOTPETh
JIOCTYTIHOCTH YIIPAaBICHHUS KOHTEHTOM C KJIaBHATYPHI,

- CO3JIaHKMEe BO3MOXXHOCTEH Il 00yJaromuxcs BOCIPUHUMATE OJHY U Ty jkK€ WH(POPMALHIO U3 Pa3HBIX HCTOYHHUKOB -
HampuMep, TakK, YTOOBI JHIA C HAPYUIICHUSAMH CIIyXa ITONyYald HH()OPMAIMIO BH3YalbHO, ¢ HAPYLIICHUSAMH 3pCHHS -
ayIuanbsHo;

- [OPUMCHCHHUC TMPOTrPpaMMHBIX CPEACTB, 06CCHC‘II/IBaIOHII/IX BO3MOXXHOCTb OCBOCHHUA HAaBBIKOB H yMeHI/Iﬁ,
(bOpMI/IpyeMLIX HHCHHHHHHOﬁ, 3a CU€T AJIBTCPHATUBHBIX CHOC06OB, B TOM 4HCJIC BUPTYaJIbHbIX na60paTop1/H71 n
CUMYJIAIUOHHBIX TeXHOJ’IOI‘Hﬁ;

- HNPUMCHCHHUC JUCTAHIHUOHHBIX 06pa30BaTeJ'H;HLIX TEXHOJIOTUHA JJI mepeaavin I/IH(l)OpMaIII/II/I, OpraHnu3anuu
Ppa3INIHbIX q)OpM HHTepaKTHBHOﬁ KOHTaKTHOMI pa6OTLI 06y11a101uerocs{ C ImpenoaaBaTejieM, B TOM YHCJIIC BC6I/IHap0B,
KOTOpPbIC MOT'YT OBITE HCIIOJIE30BAHEI JJI. TPOBCACHUSA BUPTYaAJTIbHBIX HCKHI/Iﬁ C BO3MOXKHOCTBIO B3aPIMO,H€I>iCTBPIﬂ BCCX
YYaCTHUKOB AUCTAHIITMOHHOI'O 06y‘I€HI/I${, IMpOBEACHUS CEMUHAPOB, BBICTYIUICHUA C JOKJIaJaMU W 3allIMThl BBIMTOJHCHHBIX
pa60T, MpOBEACHU TPDCHUHI'OB, OpraHu3alnun KOJJICKTHBHOM pa60T},1;

- HNPUMCEHCHHUC JUCTAHIMOHHBIX 06pa30BaTeJ'H>HI)IX TEXHOJIOTUH AJid opraHusanuun q)OpM TCKYLICro H
MMPOMCIKYTOYHOT'O KOHTPOJIA;

- YBENMYCHHE TPOIODKUTENFHOCTH CHAYM OOYYaromMMCS WHBAJIHIOM WM JIMIOM C OrpaHNYCHHBIMH
BO3MOKHOCTSIMH 3/I0POBBsI POPM IPOMEKYTOTHOM aTTECTAIIMH TI0 OTHOIICHHIO K YCTAHOBJICHHON MPOJOIDKUTEIBHOCTH X
caayu:

- TMPOJOJDKUTEIFHOCTU CHAaYM 3a4éTa WIM 3K3aMEHA, IPOBOJMMOr0O B MUCHMEHHOW (opme, - He Ooiee yem Ha 90
MUHYT;

- TPOJOIKUTEIHHOCTH TOATOTOBKH OOYYAIOIIErocss K OTBETY Ha 3auéTe WM 9K3aMeHe, NPOBOJUMOM B YCTHOU
¢dopwme, - He Oonee yeMm Ha 20 MUHYT;

- IPOJOJDKUTETHHOCTH BBICTYIIICHHS 00YYArOIIErocs IPH 3aliTe KypCOBOH paboTH - He Oosee ueM Ha 15 MHUHYT.

IIporpamma cocraBiena B cooTBeTcTBHHM ¢ TpeboBanmsmu ®I'OC BO u ydeOHBIM IIAHOM IO HANpaBIECHUIO
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1. CooTBeTCTBHE KOMIIECTCHIMII IJIAHUPYEMBIM pe3yJibTaTaM 00y4YeHHsI N0 JTUCHHILINHE (MOIYJII0)

Kox m naumenoBanue | UHaukaTopsl JocTH:KeHUs] KoMneTeHUMii | OueHoYHbIe cpeacTBa TeKylero
KOMITETeHI[HH JJISl TAHHOM THCIMILIHHBI KOHTPOJISI 1 TPOMEKYTOYHOI aTTeCTAlNA
OIIK-1 3HaTh CIIOCOOBI npumeHeHus: | Texkymmii KOHTPOIb:
CriocoOeH  TpPUMEHSTH | €CTCCTBCHHOHAYYHBIX — 3HaHWA, MeTonoB | JlabopaTopHbie pabOTHI O TeMaM
©CTCCTBCHHOHAYYHBIC M | MAaTEMAaTHYCCKOTO0 aHaNIW3a W YHCICHHBIX | Tema 1. BBeneHUe B YUCIICHHBIC METOIBL.
00IIenH)XKeHEPHBIS MeToIOB B Oyaymeid mnpodeccroHanbHol | Tema 2. Pemenue ypaBHeHHMA C OIHOM
3HAHUS, METOJBI | AEATEIEHOCTH. HEM3BECTHOM.
MaTeMaTH4eCKOI o Tema 3. Pemenwe cucteM JIHHEHHBIX
aHanm3a u | YMETs  NPUMEHATh CECTECTBEHHOHAYYHBIC | ypaBHEHHH.
MOJICITMPOBAHHUA, 3HaHUS, METOIBl MaTeMaTH4decKoro aHaimms3a | Tema 4. UnTepnonmpoBaHue.
TEOPETUYECKOTO U | M 9YHWCIeHHble MeToasl B Oymymeid | Tema 5. Brlumcnenue — omnpemeneHHBIX
9KCICPUMCHTAITBHOTO poheCCHOHATBHOM EATETHLHOCTH. HUHTETPAJIOB.
HCCIIeI0BaHUs B Tema 6. Pemenne muddepeHnmansHbIx
npodeccrHoHaNBHON Brnanets CIOCOOHOCTBIO TNPUMEHSTE | ypaBHCHUH.
JIESITEITBHOCTH CCTCCTBCHHOHAYYHbIC  3HaHUsA, Meronbl | Tema 7. OOpaboTka 3KCIEPHUMEHTAIBHBIX
MATEMAaTHYECKOTO aHAJNNW3a W YHCJICHHBIX | JaHHBIX.
MeToJI0B B Oynymel mnpogeccHoHaIbHOM
JeSITETHbHOCTH. IIpoMe:kyToUHAasl aTTeCTALUSA:
Ixzamen
OIIK-7 3HaTh TEXHOJOTHH Pa3pabdOTKH adroputMoB | Tekymuid KOHTPOJIb:
Criocoben u MIPOTPaMM, TIPHUTOTHBIX s | JlaGopaTopHbie pabOTHI IO TEMaM
paspabaTbIBaTh MIPaKTUYECKOTO0 TpUMeHeHus B Oynymed | Tema 1. BBeaenne B YuCIIEHHBIE METOIBI.
aJTOPUTMBI 1 | nmpodecCHOHAILHON NeATeTHbHOCTH. Tema 2. PemeHune ypaBHEHHH ¢ OJHOM
MPOTPaMMEI, TIPUTOIHEIC HEHM3BECTHOM.
JUIS MPAaKTUIECKOTO | YMeTh pa3pabaTeiBaTh MOA pykoBoacTBOM | Tema 3. PemieHue cuCTeM JIMHEHHBIX
PUMEHCHUS HACTaBHUKA AQITOPUTMBI W  MPOTPaMMBbI, | YpaBHCHHUI.
MIPUTOHEIC [T MPAKTUYeCKOro nmpuMeHeHus | Tema 4. aTepnionupoBaHue.
B Oymytei npodeccuonanpHoli | Tema 5. BrunciieHue  ompeieneHHBIX
JIESITEITBHOCTH. HUHTETPAJIOB.
Tema 6. Pemenune auddepeHInaIbLHBIX
Bragets ciocoOHOCTBIO pa3pabaThiBaTh MO | YPAaBHEHUHM.
PYKOBOJICTBOM HAacTaBHUKa airoputMbl u | Tema 7. OOpaboTka SKCIIEPUMEHTAIHHBIX
MIPOTPaMMBI, IPUTOTHBIC JJIS IPAKTHIECKOTO | JaHHBIX.
MIPUMEHEHHUS B Oyaymiei mpodeccruoHaTbHON
JeSITETHbHOCTH. IIpoMe:kyTouHAas1 aTTeCTALUSA:
Ixzamen

2. Kpurtepun ounennBanus c(popMUpPOBAHHOCTH KOMIIETEHIU I

Kommner 3aureHo He 3auteno
eHIus Boicoknii ypoBeHn Cpennnii ypoBeHb Husknii ypoBeHb Hwuxe noporosoro
(OTJIMYHO) (xopouo) (yAOBJ1€TBOPUTEIbHO) YPOBHS
(HeynoBJIETBOPHTE
JIbHO)
OIIK-1 | 3Haer ciocoObI 3HaeT OCHOBHBIE CIIOCOOBI 3HaeT otnenpHbIe croco0bl | He 3HaeT crrocoOb!
MIPUMEHCHUS MIPUMCHCHUS MIPUMECHEHHS MIPUMECHEHHS
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYTHBI
3HAHWM, METOOB 3HAHWUM, METOIOB 3HaHWUM, METOI0B X 3HaHUH, METOJIOB
MaTeMaTHYeCKOro aHajJM3a | MaTeMaTHYEeCKOTO aHaJdu3a U | MaTeMaTHYECKOro aHajiu3a | MaTeMaTHYeCKOro
Y YUCJICHHBIX METOJOB B YHCJCHHBIX METOJIOB B W YUCJICHHBIX METOJOB B aHalu3a u
Oymyrei Oymymiei Oymyei YHCIICHHBIX
npoQeCCUOHATBHOM npoQeCCUOHATBHOM po¢eCCHOHATBHOM METOJIOB B Oy myteit
JIeATEeIIbHOCTH JIesITEeNIbHOCTH, JOTyCKast JIeATENbHOCTH, TOMyCKast po¢eCCHOHATBHOM
HE3HAYUTENIbHbIC OIIMOKH B | THUIMYHBIEC OIIMOKH B JIEeATETBHOCTH
PACCYXIICHHUSX M BBIBOJAX PACCYKICHUSIX W BBIBOJAX

YMeeT npuMeHsITh YMeer npuMeHsTh YMeeT npuMeHsITh He ymeer
€CTECTBEHHOHAYUYHBIE €CTECTBEHHOHAYYHBIE €CTECTBCHHOHAYYHEIC MIPUMCHSTh
3HAHUS, METOBI 3HAHUS, METOBI 3HAHUS, METOBI €CTECTBEHHOHAYTHBI
MaTeMaTHYECKOr0 aHaJIM3a | MaTeMaTHUYEeCKOTO aHaJIu3a U | MaTeMaTHYECKOTO aHaIu3a | € 3HaHHS, MCTOJIbI
W YUCJICHHBIC METOJIbI B YUCJCHHBIC METOJIbI B W YUCJICHHBIC METOJIbI B MaTeMaTHYECKOTO




Oymyrei Oymyrei Oymyrei aHanmm3a u
npoQeCCUOHATBHOM npogeCCUOHATBHOM npoQeCCUOHATBHOM YHCIICHHBIC MCTOBI
JICSITETBHOCTH JICSITEIBHOCTH, TOITyCKast JCSITETBHOCTH, TOITyCKast B Oymymieit
HE3HAYUTEIHHBIC OIIMOKU B | THIIMYHBIC OITHOKH B po¢eCCHOHATBHOM
PACCYXIICHHUSX W BBIBOJAX PACCYXICHHUSX U BHIBOJAX | NEATCIBHOCTH
BrnaneeT crmocoOHOCTEIO BrnazgeeT crmocoOHOCTBIO BrnanmeeT criocoOHOCTEIO He Bnameer
MIPUMEHSTH IPUMEHSTD MIPUMEHSTH CcrocoOHOCTHIO
€CTECTBCHHOHAYYHBIC €CTECTBCHHOHAYYHEIC €CTECTBCHHOHAYYHBIC MIPUMEHSTH
3HAHUS, METOBI 3HAHUS, METOJBI 3HAHUS, METOBI €CTECTBCHHOHAYYHBI
MaTEeMaTHYECKOTO aHAJIM3a | MaTEeMAaTHYEeCKOTO aHAIN3a M | MAaTEeMaTHYECKOTo aHAJIN3a | € 3HAHHSA, METO/BI
1 YHCIIEHHBIX METOIOB B YHCIICHHBIX METOJIOB B 1 YHCIIEHHBIX METOJIOB B MaTeMaTHIECKOTO
Oymymei Oymytmeit Oymymei aHanm3a u
npo¢eCCHOHATBHOM npogeCCUOHATBHOM po¢eCCHOHATBHOM YUCJIEHHBIX
JIESTEITBHOCTH JESITEIBHOCTH, TOITyCKast JESITETBHOCTH, IOy CKast METOJIOB B Oymyteit
HE3HAYUTEIHHBIC OIIMOKU B | THITUYHBIC OMTHOKA B po¢eCCHOHATBHOM
BBIOOpE paIlMOHAIBHBIX PACCYKICHHUSAX U BBIBOAAX | NEATCIBHOCTH
METOJIOB
OIIK-7 | 3HaeT TeXHOJIOTUU 3HaeT OCHOBHBIE 3HaeT oTAeIbHbIE He 3naer
pa3paboTKH aNTOPUTMOB U | TEXHOJIOTHUHU pa3pabOTKu TEXHOJIOTUH Pa3padOTKU TEXHOJIOTUH
MIPOTPaMM, IPUTOTHBIX AITOPUTMOB U TIPOTPaMM, QITOPUTMOB M TIPOTPaMM, | pa3paboTKH
IUTA TIPaKTHIECKOTO TPUTOIHBIX IS MIPUTOTHBIX IS NTOPUTMOB H
IpUMEHEeHUS B Oy mymeit MPaKTUYECKOTO MPUMEHEHHS | MPaKTHIECKOTO IpoOTpamm,
npodeccruoHaTEHOM B Oymymeit MIpUMEHEHUS B Oy Iyeit TIPUTOTHBIX IS
JIESITETFHOCTH npodeccnoHaIbHOM podeCCHOHATBHOM MIPAKTHIECKOTO
JESITETBHOCTH, TOITyCKast eI TeTBHOCTH, IOy CKas MIPUMCHCHHUS B
HE3HAYUTEIHHBIC OIIMOKU B | THITUYHBIC OMTHOKA B Oymyrei
PACCYXICHHUSX W BBIBOJAX PACCYXICHHSIX U BRIBOAAX | MPO(ecCHOHATBEHOU
JICSITEIIBHOCTH
VYmeer pa3pabareiBaTh O | YMeeT pa3padaThiBaTh MO Ywmeer paspabateiBath mon | He ymeer
PYKOBOJCTBOM PYKOBOJICTBOM HACTaBHHKA | PYKOBOJCTBOM pa3pabaThIBaTh MO
HACTABHUKA AJITOPUTMBI M | aJTOPUTMBI U TPOTPAMMBIL, HACTABHUKA allTOPUTMBL U | PYKOBOJICTBOM
NPOTPaMMBI, MPHUTOIHBIC | MPUTOTHBIE IS MIPOTPaMMBI, IPUTOAHEIC HaCTaBHUKA
TUTs MIPAKTUIECKOTO | MPAKTUYECKOTO MPUMEHEHUS | UL IPAKTHIECKOTO ANTOPUTMEI U
MpUMEHEeHUs B Oynaymied | B Oymymiein MIpUMEHEHUS B Oy Iymeit MIPOTPAMMBI,
npodeccrnoHaTbEHOM npodeccruoHaTEHOM npodeccruoHaTEHOM TIPUTOTHBIE JIJIST
JeSITeTbHOCTH NIESITETTFHOCTH, Oy CKast NIESITETFHOCTH, Oy CKast MIPAKTHIECKOTO
HE3HAYNTENbHBIC OMUOKN B | THITMYHBIC OMIHOKK B MIPUMEHECHHS B
BEIOOpE paIlOHATBEHBIX PaCCYXICHUSAX W BBIBOAAX | Oymymici
METOJIOB po¢heCCHOHATBHOM
JICSITEIIBHOCTH
BrnanmeeT criocoOHOCTEIO BrnazgeeT crmocoOHOCTBIO BrnanmeeT crmocoOHOCTBIO He Bnameer
pa3pabaThIBaTh MO pa3pabaThIBaTh MO pa3pabaTbIBaTh IO CIOCOOHOCTHIO
PYKOBOJICTBOM PYKOBOJICTBOM HACTaBHUKA | PYKOBOJCTBOM pa3pabaTbIBaTh MO
HACTaBHUKA AJITOPUTMBL M | allTOPUTMBI H TIPOTPAMMEL, HACTAaBHUKA aJITOPUTMBI B | PYKOBOJCTBOM
MIPOTPaMMBI, IPUTOAHEIC MIPUTOIHBIC IS TIPOTPaMMBEI, TPUTOHEIC HACTaBHUKA
IUTA TIPaKTUIECKOTO MPaKTUYECKOTO MPUMEHEHUS | JJIS IIPaKTHIECKOTO AITOPUTMEI U
MIpUMEHEHUS B Oy Tyteit B Oymymeit MIPUMEHEHUS B Oy Iyieit MIPOTPAMMBI,
npodeccruoHaTbEHOM npodeccnoHaTbEHOM npodeccnoHaTEHOM TIPUTOTHBIE JIJIST
JIESITETFHOCTH JEeSITeTIbHOCTH, TOITyCKast JeSITeTIbHOCTH, JTOITyCKast MIPAKTHIECKOTO
HE3HAYUTEIHHBIC OIIMOKU B | THIIMYHBIC ONTHOKH B MIPUMCHCHHUS B
BBIOOpE paIlMOHAIBHBIX pacCyXICHHSX W BRIBOJAX | Oymymiei
METOJIOB poeCCHOHATBHOM
JICSITEIIBHOCTH

3. Pacnipenesienne oneHoOK 3a (popMbI TeKylero KOHTPOJISI H MPOMEKYTOYHYI0 ATTeCTAIUIO

6 cemectp:

Texkymuii KOHTPOJIb:

JlaGopatopHbIe paboThI

Tema 1. BBeieHue B UNCIEHHBIE METOBI.
Tema 2. Permenne ypaBHEHUH C OJHONW HEM3BECTHOM.
Tema 3. Pemenue cucteM JIMHEHHBIX ypaBHEHUH.




Tema 4. UnTepnonupoBaHue.

Tema 5. BeruncieHnue onpeeeHHbIX HHTErpaloB.
Tema 6. Pemenne nuddepeHnnansHbIX ypaBHEHHUI.
Tema 7. O0pab0TKa SKCICPUMCHTAIBHBIX TAaHHBIX.

BrImloTHEHHE KaKIOTO OILIEHOYHOTO CPEACTBA OICHWBAECTCS [0 INKale: OTIMYHO, XOPOIIO, YAOBIETBOPUTEIBHO,
HEYIOBJIETBOPUTEIHHO.

OO0mias omeHka 3a TeKyIIMH KOHTPOJIb MPEICTABISIET COOON cpefHee 3HAUCHHE MEXIy NMOJYyYeHHBIMU OIEHKaMHU 3a BCE
OIICHOYHBIE CPE/ICTBA.

IIpomeskyToUHAasi aTTeCTAIUS - DK3aMEH.

[IpomexkyTodHast aTTeCTallMs MPOBOAUTCS TIOCIE 3aBEpIICHUS W3y4YeHHsS IUCIMIUIMHBI WIX e¢ 4YacTH B (dopme,
OTpeeIsIeMOi Y4eOHBIM IIAHOM OO0pAa30BAaTEIbHON MPOrpaMMBl C IIETBED OICHHUTH PabOTy OOydYaromerocs, CTEICHb
YCBOCHUS TCOPETHUYCCKIX 3HAHUN, YPOBEHb CHOPMUPOBAHHOCTU KOMITCTCHIIUH.

[IpemomaBaTens, MPHHAMAIOIINN YK3aMEH 00ECIICUNBACT CIyYaifHOE paclpeIeIiCHUe BAPHAHTOB 3aUCTHBIX 3aJJaHHHA MEXKITY
00yJarOMMMHUCS C TIOMOIIbIO OWJICTOB W/WIH C TPUMCHCHHEM KOMITBIOTCPHBIX TEXHOJOTHU; BIIPaBe 3allaBaTh
00yJaroreMycst JOMOJHUTEIBHBIC BOPOCHI U TaBaTh JOMOIHUTEIBHEIC 3aJaHHs TIOMUMO TEX, KOTOPBIC YKa3aHbI B OHIICTE.
DK3aMeH TPOBOAUTCS o OwmieraM. B kakmoMm OwiieTe JBa OIEHOYHBIX CPENCTBA: YCTHBIM HWJIM MUCHMEHHBIH OTBET Ha
BOIPOC M MPAKTHIECKOE 3aJaHUE.

BrlTloTHEHHE Ka)XXIOTO 3aJaHds 3a TPOMEKYTOUHYIO AaTTECTAIlMio0 OICHWBACTCS TI0 MIKaje: OTJIMYHO, XOPOIIIO,
YIOBIETBOPUTENBHO, HEYAOBIETBOPUTEIBHO.
OO01as oIeHKa 3a MPOMEKYTOYHYIO aTTECTALUIO PEACTABISICT COOOU CpeHee 3HAUCHUE MEXK/TY ITOTyICHHBIMU OI[CHKAMHU
3a BCE OLICHOYHBIE CPECTBA MPOMEKYTOUHOM aTTECTALIUU.
B ciayyae HEBO3MOXHOCTH YCTAHOBIICHHS CPEIHETO 3HAYCHHS OIICHKH 3a NMPOMEKYTOUYHYIO aTTECTAlHI0 (Hampumep,
«XOpOIIIO» WIN «OTJIMYHOY), UTOTOBAsI OLICHKA BHICTABJISICTCS K3aMCHATOPOM, MCXOJS W3 MPHHIUIIA CIIPABEUIUBOCTH H
OCCIPUCTPACTHOCTH HAa OCHOBAaHHHU OOIINETO BIICYATICHHUS O KAayeCTBE M IOOPOCOBECTHOCTH OCBOCHHUS OOYYAIOUIMMCS
JUCUUIUTUHBI (MOAYJIS).

CooTBeTcTBHE 0AIJIOB U OLIEHOK:
Jlist nx3aMeHa:
OTinnaHO
Xoporo
Y 10BJIETBOPUTEIILHO
HeynosneTBopurenbHo

4. OneHOYHBIE CPEICTBA, MOPSIAOK HX MPUMEHEHUsI 1 KPUTEPHUH ONIEHNBAHHUSA
4.1. OneHoYHbIE CPeCTBA TEKYIEro KOHTPOJIS

4.1.1. JIaGopaTopHbIe padoThI

Tema 1. BBeneHue B UUCIEHHBIE METO/IBL.

Tema 2. Pemienue ypaBHeHHI ¢ OAHOM HEU3BECTHOIL.

Tema 3. Permenne cucteM TUHEHHBIX YpaBHEHHM.

Tema 4. MaTepmionupoBaHue.

Tema 5. Boruucienue ornpeeeHHbIX HHTErpaioB.

Tema 6. Pemmenne auddepeHnnaibHpIX YpaBHEHHM.

Tema 7. O0paboTKa SKCIIEPUMEHTAIBLHBIX TaHHBIX.

4.1.1.1. Ilopsinok npoBegeHHs.

JlabopaTopHbIe pabOTHI TPOBOJATCS B YaChl &y TUTOPHOM PabOTHL.
Iepen BBIMOIHEHUEM KaXKIOH pabOTHI CTYACHTHI-0aKaTaBphl JOJDKHBI IPOpPab0TaTh COOTBETCTBYIOIIMIA MaTepHal,
HCTIOJB3Ys KOHCIIEKTHI TEOPETUUCCKUX 3aHATHH, IEPUOTUUCCKUC H3TAHKS, YUCOHO-METOIMYCCKIE TOCOOUS 1 YUCOHUKH.
[To okOHYaHHUM 3aHATHH CTYJIEHTHI OPOPMIISIFOT OTYET 0 KaXKI0i paboTe, coboaas Cleay oy GopMy:
e HamMmeHOBaHHE TEMBI;
ens paboThI;
3amaHue U cofiepKaHue BBITTOJIHEHHOW paboThI,
[TuceMeHHBIE OTBETH HA KOHTPOJIBHBIE BOIPOCHI.
BEIBOIBI IO TIpOJIEIaHHOM padoTe.
CIHUCOK UCTIOTB30BaHHBIX UCTOYHHKOB.

4.1.1.2 Kputepun oneHMBAHUSA

OueHKa «OTIHYHO)» CTABUTCSH, €CJIM 00y4arouIuiics:



[IpaBuibHO BBITIOJHWI Bce 3aAaHus. lIpoAeMOHCTpUpOBall BBICOKMH YpOBEHb BiaJeHUsi MarepuaynoM. [IposBieHs
MIPEBOCXOIHBIC CIIOCOOHOCTH MPUMEHSTh 3HAHUS U YMCHUS K BBITIOJTHCHUIO KOHKPETHBIX 3a1aHUH.

OueHKa «X0pOUI0» CTABUTCS, €CJIH 00yUYarommiics:

[IpaBUIBHO BEIMONHWI OOJBIIYIO YacTh 3adaHuil. [IpUCYTCTBYIOT HE3HAYUTENBHBIC OMIMOKHU. [IpomeMOHCTpUpOBaH
XOpOIIMH YpPOBEHb BIAICHUS MaTepHaIoM. I[IpOSIBICHBI CpEAHHEC CIIOCOOHOCTH MPUMEHSTH 3HAHUS W YMCHHS K
BBITIOJTHEHUIO KOHKPETHBIX 3a/IaHUH.

OleHKa «yT0BJIETBOPUTEIbHO» CTABUTCS, €CJIH 00yIaAIOIIHIACS:

3amaHus  BBHIMIOMHWI Oojlee dYeM  HAMoJIOBUHY. IIpHCYTCTBYIOT  cephEé3Hble  omuOKku. [IpomeMoHCTpUpOBaH
YIOBIIETBOPUTEBHBIN YPOBEHb BIAICHUS MaTepraioM. [IposBiIeHB HU3KHE CIIOCOOHOCTH TPUMEHSThL 3HAHUS U YMEHUS K
BBITIOJTHEHUIO KOHKPETHBIX 3aIaHUH.

OleHKa «HEYI0BJETBOPUTEIbHO» CTABUTCS, €CJIN 00yJaIOIIHiics:

3ajaHus BBIMIOJHWI MEHEe YeM HamoloBUHY. I[IpogeMOHCTpUpPOBaH HEYAOBIETBOPUTENbHBIN YpPOBEHb BJaJCHUS
MaTepuanoM. [IposBIEHBI HEIOCTATOYHBIC CIOCOOHOCTH TNPHMEHSATh 3HAHHMS W YMCHHSA K BBITIOJTHEHUIO KOHKPETHBIX
3aJaHnMH.

4.1.1.3. ConepixaHue OLICHOYHOI0 CPeCTBA

Temsbr 1-7
JladopaTopHas padora 1
JleMeHTapHas TeopHs MOrpemHOCTEH
1 3amanme 2 3amaHue 3 3amanue
Onpenenurp, kakoe | OkpyrmiTh coMHHTENbHBIE LHGpsl | Halitn TpeaeIbHbIC
PaBEHCTBO TOYHEE. YHciia, OCTABUB BEPHBIC 3HAKW: a) B | aOCOMIOTHEBIE u
BapuaHT Y3KOM CMbIciie: ©0) B IIMPOKOM | OTHOCHTEIHHBIC
cMbiciie. OnpenenuTh aOCOMIOTHYIO | MOTPEITHOCTH YHUCEN, SCIU
MOTPEUTHOCTh Pe3yibTaTa. OHU HUMECIOT TOJILKO BEPHEIC
mUQpHI: a) B Y3KOM CMBICIIE;
0) B IIMPOKOM CMEICIIE.
Ne 1. /4 _ 6.63 wm | @ 22,553(20,016); 6) 2,8546; & = a) 0,2387; 6) 42,884.
19/41=0,463. 0,3%.
Ne 2, 7/15 = 0,467 IR [30 :5,48 a) 172834, 6 = 0,3% 6) 6,4257 a) 3751: 6) 05537
(£0.0024).
Ne 3. [105 = 324 wm 4/17 = a) 34,834, 6 = 0,1%, 6) 0,5748 a) 117445: 6)27043
’ ’ (£0,0034).
0,235.
Ne 4. 15/7 = 2.14 wm /10 =3.6. 3)4%)3485 (£0,0042); 6) 0.34484; 5 = | a) 2.3445; 6) 0,745.
,470.
Ne s. 6/7 = 0.857 wm /4.8 = | a) 5435 (+0,0028); 6) 10.8441; & = a) 8,345; 0) 0,288.
0,5%.
2.19.
Ne 6. 12/11 = 1,091 mm /6.8 = | @) 824163; & = 0.2%; 6) 0,12356 a) 12,45; ©) 3,4453.
261 (£0,00036).
NQ 7 2/21:0’095 WIH /22 — 4,69 (3))120}4543 (i00032), 6) 24,5643, 8 = a) 05374, 6) 4’348
,170.
Ne8. 23/15=1,53 wm /98— |a) 23,574; & = 0,2%; 6) 83445 a) 20.43; 6) 0.576.
313 (£0.0022).
Ne 9. 6/11=0,545 wm /83 =9.11. a) 21,68563; & = 0,3%; 0) 3,7834 | a) 41,72;0) 0.678.
(£0,0041).
Ne 10. 17/19 = 0,895 um 52 = a) 13,537 (+£0,0026); 6) 7,521; 6 = | a) 5,634; 6) 0,0743.
0,12%.
7,21.
Ne11. 21/29 = 0,723 wm [44 = | @) 0,3567; & = 0,042%; 6) 13,6253 | a) 18,357;6) 2,16.
6.63. (£0,0021).
Ne 12. 50/19 = 2,63 wm [27 = | a) 1.784 (+0,0063); 6) 0,85637; & = a) 0,5746; 6) 236,58.
0,21%.
5,109.
Ne 13. 13/17 = 0,764 wm /31 = | @ 3,6878 (£0.0013); 6) 15,873; & = a) 14,862; 6) 8,73.
0,42%.
5,56.
Ne 14. 722 = 0318 wm /13 _ 3)1261}1548 (£0.0016); 6) 0,3945; & = | 0,3648; 0) 21,7.
5 0.




3.60.
Ne 15. 17/11 = 1.545: /18 =424 a) 0.8647 (+£0.0013); 6) 24,3618; & = | a) 2,4516; ©6) 0,863.
T ’ 0.22%.
Ne 16. 5/3=1.667 wim /38 —6.16. a) 3,7542; & = 0,32%; 0) 0,98351 | a) 62,74; 0) 0,389.
’ ’ (£0,00042).
Ne 17. 49/13 =377 wm 14 =3.74. | ® 83,736; 6 = 0,085%; 6) 5,6483 a) 5,6432; 6) 0,00858.
’ ’ (£0.0017).
Ne 18. 13/7=1.857 wmm ﬁ —264. | @ 2,8867; 8 = 0,43%; 6) 32,7486 a) 0,0384; 6) 63,745.
’ ’ (£0,0012).
Nel9. 19/12=1,58 /12 —3.46. a) 4,88445 (£0,00052); 6)0.096835; | a) 12,688; 6) 4.636.
6 =0,32%.
Ne 20. 51 /11 = 4.64 wm /35 _ | a) 38,4258 (+0,0014); 6) 0,66385; & | a) 6,743; 6) 0,543.
591 ’ =0,34%
Ne 21. 18/7 = 2,57 wn /22 =4,69. a) 0,39642 (+0.00022); 0) 46,453; & | a) 15,644;06) 6,125.
=0,15%.
Ne 22. 19/9 = 2.11 st /17 —412. | @ 58425, 8 = 0,23%. 6) 0,66385 a) 0,3825; 6) 24,6.
’ (£0,00042).
Ne 23. 16/7=2.28 wmm N1 =552 a) 24.3872; & = 0,34%; 6) 0,75244 | a) 16,383; 0) 5.734.
’ ’ (£0.00013).
Ne 24. 20/13=1.54 /63 — 7094, | @) 23684 (£0,0017); 6) 45,7832; 8 = a) 0,573; 6) 3,6761.
’ © 7 10,18%.
Ne 25. 12/7 =171 umn V47 =6.86. | @ 72,354, & = 0,24%; 6) 0,38725 a) 18,275; 6) 0.00644.
’ ’ (£0,00112).
Ne 26. 6/7=0,857 uma /41 = 6,40 a) 0,36127 (+£0,00034); 6) 46,7843; & | a) 3,425;6) 7,38.
=0,32%.
Ne27. | 5319 =2 56 um /87 =933, | @) 23.7564; & = 0,44%; 6) 4,57633 | a) 3,75; 0) 6,8343.
’ ’ (£0,00042).
Ne 28. 27/31=0.872 wmm /42 — | a) 15,8372 (+0,0026); 6) 0,088748; & | a) 3,643, 6) 72,385.
648. =0,56%.
Ne 29. 73 =233 wm V58 =7.61. a) 3,87683; & = 0,33%; 6) 13,5726 | a) 26,3; 6) 4.8556.
’ ’ (£0,0072).
Ne 30. 14/17 = 0823 wm /53 = | @ 0,66835 (+0,00115); 6) 23,3748; & a) 43,813;6) 0,645.
’ =0,27%.
7,28.
JladopaTopHasi padoraNe 2. OcHOBBI nporpammupoBanus B Scil.ab
3ananue 1

BEINIOTHUTE B peKUME KAIBKYJIATOPA CICIYIONINE NCHCTBUSA: a) BBO MCXOTHBIX OTIEPaH/IOB.
0) BemmonmauTe Hax onepangamu 1 u 2 onepanuio 1.
B) BrimomHuUTE Hax pe3ynbTaToM M omepaHaoM | omeparuio 2. T) BRITOTHUTE Hax pe3yinbTaToM U
omnepanaoM 2 ornepanuio 3. 1) Bo3sectn onepana 1 mMo3JIeMEHTHO B CTETICHD 3.

3ananue 2

3amanue 2.1

® [loBTOpuTh 3ananue 2.1, HO rpauKu QYHKIMH BHIBECTH B JBYX MOJOKHAX Ha ofHOM rpaduke. ['paduxu B

BsecTu B KOA€ NporpaMMbl TCKCT B BUAC KOMMCHTAPU KaK 3arjiaBue nmporpaMmabl.

BBecTu ncxoannle JaHHBIE.

3aZ[aTI) HU3MCHCHHC apTyMCHTA.

Beruncants 3HaueHus GyHKIUHA 1 1 2 Uit apryMeHTa B 3aJlaHHOM HHTepBalle.

BreBectn rpadmkn (QyHKIWI OJHOBPEMEHHO Ha OXHOM rpaduke B JAEKapTOBBIX KoopauwHaTax. Jlms

pa3HbIX TpaUKOB UCIOIBL30BATh PA3HBINA THII IHHUH.
3ananwue 2.2

cronbukoBoMdopmare.

3amanme 2.3

[ToBTOpUTH 33Marme 2.1, HO Tpadku QYHKINN BHIBECTH B YETHIPEX MOJOKHAX C PA3HBIMH CTHIISIMH JTUHHUH




Ha onHOM rpaduke. VMcnons3oBats Gynkunu plot2d, plot2d2, plot2d3, plot2d4.

BapuanTsl 3a1anuit

Ne | ®yHKums 1 DyHKUMS 2 a b h

1. [ y=sin(x) z= exp(x+3)/5000 - 1 -2pi 2pi | pil20
2. | y=cos(x) z=0.00025¢e3-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 = 5¢c08(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

JlaGopaTtopHas paGora Ne3. Pemenne aareopandeckux ypaBHeHHI ¢ 0IHOH HeM3BeCTHOI
1
3amaiite nomuoM: pl(z) = z° + 7z* + 1923 + 252% + 16z + 4. Beruncaute ero

KOPHH.

2 I[J'If{ IIOJIMHOMA pl(Z) OIMpPCACIINTL MAKCUMAJIbHYIO CTCIICHb, BBIYMCIIUTD IIPOU3BOJHYIO U

npeo6pa30BaTL TMOJIMHOM B CTPOKY.

3 HaiiTi KOpHII MOMMHOMA 6 — 5x + X~ |

4 3azats 1Ba noanHoMa pl 1 p2 ¢ KopHAMH cooTBeTcTBeHHO [1 -3 07 8 -9], [-10-1.3 -7.5 0 0.9]
Hafitn mx cymMMy, pa3HOCTE, YACTHOE I IIPOM3BEICHIE.

5 5. Co3garr, moamHoM 6 + [3x + 2 +x? , BEIUNCINTE €r0 3HAUSHIT B ANamazoHe [-5<x<5].

[TocTpouts rpadiK 3aBHCIIMOCTIH P(X).

6 Cospmars nomuHOM Bupa: - 120 + 274x - 225x° + 85x° - 15x* + x°. BelunciInTe 3HaueHHs
3Toro MommHOMA B 5 Toukax (0. -4, 5, 7.5, 10).

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

8 Cosmars mommHOM : - 1.2 + 2.7x + 22.5x" — 8.5x" - 7x’. BMICINTE 3HAYCHHs 3TOTO
nonrnHoMa B 3 Toukax (0, -4, 7.5).

9 3agarh J[Ba MOIMHOMA Pl M p2 ¢ KOpHAMH cooTBeTcTBeHHO [1 -3 0 7], [-10 -1 -7 0.9] Hatitu
HX CYMMY, Pa3HOCTB, YaCTHO€ U IIPOM3BeAeHNE. BBIUUCINTE 3HAYEHIA 3TOrO IIPOU3BEICHHA
MOIHHOMOB B 3 Toukax (0, -4, 7.5).

10 3a/1aH NOJIMHOM P = xz_xm. Brruncmirs ero 3nauenue npu X=1. Haiiti npou3Boanyto.




JlaGopaTtopHas pa6oTa Ne4. Penienne TpaHCIeHIEHTHBIX YPABHEHUI ¢ OJHOI HEM3BeCTHOI

OtaenuTh rpaduUecKy ¥ HAUTH KOPHH YpaBHEHHs, HCTIONB3Ys GyHKUuIO fsolve()
1| loga(x-+2)*(x-1)-1=0
2 | 3x+cos(x)+1=0
3| x*V(x+1)-1=0
4 | x%-In(1+x)-3=0
5] x*2%-1=0
6 | cos(2x)-2sin(x)+x=0
7| (2-x)*exp(x)-0.5=0
8 | 5x-8In(x)-8=0
9 | V(1-x)-tg(x)=0
10 | 2arctg(x)-1/(2x"3)=0

JlabopatopHasi pa6ora NeS. Peuienne cucrem ypaBHeHUi

1. PewnTb cUCTeMy NIMHEMHBLIX YpaBHEHWA, ncnonb3iya GyHKumMo linsolve():

1) ‘ 3x -2x,=-1
13.\'L =5%,+x, =1

X, +x,=0

2) 4y -x,+2x, =1
$2x,=3x, +x, =1

| 2%, + x, = 5x, =1

3} [-‘}.\'l +2xy +3x; =4

1'.\'; =5x5 +3x3 =1

l— 4.\] . 2.\'2 + 9.\'\ =-3

4)  [6x;=2x;—x3=-3
43x) =9x5 +2x3 =4

[x) —2x9 +5x3 =—4
2. PelinTb cuCTeMY NIMHEHbIX YPaBHeHMIA, MCNOAb3ya 006PaTHYIO MaTpuuy:
1) ['T,\'I =3, -x, =3

1 2x, = Tx, +2x,=-3

(2%, —3x, +7x, =2

2)  [-8x+3xn+dx =1
]' 2x, = 6x, + 3, =1

[=3%,=2x, + 6x, =-1

3)  [4x,-3x, #2529
{ 2x, +5x, =3x, =4

[3x, +6x, =2x, =18

3. PelwmTb cucTemy HenuHenHbIX ypasHeHni, ncnonb3ya ¢pyHkumio fsolve(). HauanbHble

3HaYEeHMA KOPHeil 10Kanu30BaTh rpaduuecku:
1) sin(x + x;)— 1.3 -1=0
X +02x3-1=0
2) {tnn(.\‘rr: +0.2)—x' =0

0.6x7 +2x3 -1=0

-

X+ ‘\‘3: -1=0

3) {sin(.\] +X;)-1.6x -1=0



JlabopaTopHasi paGora Ne6. MeToabl MHTEPNOJASLMHU

1. 3agana Qyukius f corntacHo Tabnuie. JIMHEHHO HHTEPIONMUPOBATh QYHKITHIO f U IIOCTPOUTH €¢ Tpa(uK Ha MHTEPBAJIC S C
marom 0,01, HaiiTH e¢ 3HAUYEHHE B TOUYKE X *:

ay ™ 12 X3 2 » Vi
-4 -3 -1 -2 0 -1
s=[-6; 0], x*=-2
6) x A2 X3 n W V3
-3 -1 0 1 -1 2
s=[-5; 1], x*=-2
8) X X5 X3 Xy V1 V2 V3 V4
-1 0 1 2 1 1 -1 7
s=[-2; 3], x*=0.5

2. [octpoiiTe crutaiiH, KOTOPHIH MPOXOAUT Yepe3 ToukH (-1, 0), (-/2, -1), (0, 0), (n/2, 1) u («, 0), Ha uHTEpBaNe (-7, T) C
mraroM 7t/20. YYuThIBasi, YTO HaYaIbHBIC TAHHBIC 3a1at0TCsl QyHKIMen
Y=sinx, onpeieNnTe CyMMY KBaJpaToOB OTKJIOHEHUH Il Touek —m/4; -1/6; -1/3; n/6; n/4. IlocTpoiite
rpad UKy criaifHa, GyHKINH U YKa3aHHBIX IIATH TOYEK.

3. B tabnuie npuBeseHs! TaHHBIE O TeMIepaType B mpuropose Jloc-Anmxkeneca 3a 12 gacos (B °F).

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

HepeBe,uI/ITe JaHHBIC B I'paayChl LICJ'ILCI/U{. Onpe,uem/ITe KOS(l)(l)PIIII/ICHTLI crmaﬁHa, KOTOpLIﬁ OIIMCBIBACT 3TH JAHHBIC.
HOCTpOﬁTe CINIaH U HUCXOIHBIC JaHHBIC HA OJHOM l"pa(l)I/IKe.

4. VicnaHcKuit MPOU3BOANTEND IIUTPYCOBBIX XapaKTePU3yeTCs CIECAYIOMINM 00bEMOM MIPOAAXK:

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

Hcnonp3ys crnaiiy, oneHute 00beM mpoaax B 1962, 1977 u 1992 roxax. [octpoiite crutaiiH u HCXOHBIC TaHHBIC HA
OJTHOM Tpaduke.

5. B Ta0Onuire mpuBeACHBI IICHBI HA )KypHAI B €BPO.

HOsIOpp | nexaOpb | HOSIOPH | SHBAPh | SHBAPh | SIHBAPH | HOSAOpPH | 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

Ornenure ctonMocTb u3anus B Hosiope 2002 roaa, ¢ moMonipio crutaiina. Kak n3meHnTes oneHka st Hossopst 2002
ro/ia, €CJIM CTAaHET U3BECTHO, YTO B HOsIOpe 1991 roga cToMMOCTh M3AaHMA
cocraBmia 6,3 eBpo? Iloctpoiite rpaduky crutaifHa ¥ NCXOJHBIX TaHHBIX.



JlabopaTopHasi pa6oTa Ne7. AnnpoKcUMAaNus

1 ATNmpOKCUMHUPOBAThH TAOIUYHO 3aJaHHYIO (DYHKIIUIO TIOJTMHOMOM IIEPBON CTEIICHH
X1 X3 X3 W1 32 3
4 3 -1 -2 Jo -]
2 ATNIpOKCUMHPOBAThH TAOIUYHO 3aIaHHYIO (PYHKIUIO TIOJTMHOMOM BTOPOI CTETICHU
X1 X2 X3 W1 W V3
-3 -1 0 1 -1 2
3

3amaH HaOOp SKCIepHMEHTANBHBIX [JAaHHBIX V., 3aBHCAIMHX OT X. [3BecTHo, UTO
SKCIIepHMeHTANBHEIE 3HAUeHH S V; COIepkaT oIHOKH. CUHTad, 9TO pealbHas 3aBHCHMOCTE (X;V;)
uMeeT BUA y = Cjx cos(Chx) + Cs,. HallTH mapameTpel Cj, C,, Cs.

x=0 05 a4 s 2 25 3 35 4 4.5 5 55 6

y=5.02 608 333 -093 -0.22 783 1652 1555 2.67 -1142 -11.78 509 25125

4
J1st TabmimaHoIl GyHKINH
x(05 |1 |15 |2 25
¥ [10.5]1.6]0.55]0.26(0.15
nogoOpaTh MOAXOAAMINIT BH allIPOKCIMHpPVIOIIei e€ HemmHeiltHOIT 3aBICIIMOCTH U3 pAfa:
a) y:axb 6),1":aebx B) v=a+b/x T1)y=1/(a+bx)
CpaBHHBaTh MEXIY CO00iT CpeTHEKBAIPATHICCKHE TOTPEITHOCTH.
5
Haiitnn mapametprl crneayiomeil (yvHKIN y=x/(4x+B), ecnin 3aganel eé 3HaueHns B 10
TOUKAX:
x 3 31, 82 33 34 39 326 B39 3.8 39
y 061 0.6 0592 0.58 0.585 0.583 0.582 0.57 0.572 0.571

Jla6opaTtopHnas padora Ne8. Unciaennoe nuddepennupoBanne 1 HHTerpupoBaHue

BBIYHCINT KaXKIBIH U3 YKa3aHHBIX HHTETPAJIOB TPEMsI CIIOCO0aMu (C MOMOIIBIO HYHKIHN
1 inttrap(), intg(), integrate(). CpaBHUTE pe3yIbTATHI.

L fyo—=dx 2. [ (x* + 3x — 8)dx 3. 7 x sin x dx




Brruncnuth uHTErpai [ 01 (tg e ﬁ + x) dx, ncnons3syst QyHKIMIO intg().

3 BrrancnnTh 3HaYCHUE TPOU3BOTHON (PYHKITHH f(X) B TOUKE Xo

) f(x) =sin (cos (%)) Xy = L

5+ sinx
flx)=tg (COS (\T—T))

f(x) = sin(x® — 7x% + 6x + 8) Xp = ——

JlaGopatopuas pa6ora Ne9. IIpnodm:xkénHoe pemeHne 00bIKHOBEHHBIX AU (pepeHnaTbHBIX YPABHEHH I

Bapuant 1

1. Pemure auddepeHralbioe ypaBHEHHE IIE€PBOrO Iopsaka y' = 3x? npH
HavaapHOM yeroud V(2) = 0,5 na uatepraie 2 < x < 4. Iloctpoiite rpaduk.
2. Monens XHIMHAK — JKepTBA  ONMCHIBAeTcs  CHCTEMOH  HEIMHEHHBIX
nudhepeHIHAIBHBIX YPaBHEHUH:

{x'(t) = Ax(t) — Bx(t)y(t)

y'(t) = Cx(£)y(t) — Dy(t)
Ilycte x(f) u y(f) ompedelsarOT MONYIANHI KPOTHKOB H JIHC, COOTBETCTBEHHO, B
MOMeHT BpemeHH 7. Koaddunumentsr Momenu 3agarotes: 4=1;, B=0,01; C=0,0001;
D=0,4. Onpenienure, Kakoe KOIMIECTRO JKMBOTHBIX OyJIeT B cHCTeMe depe3s 5 Jet, eciu

B 0-if MoMeHT BpeMeHHu Ob1T0 X(())=2000 KponaukoB u y(0)=50 mucur.
2

d .
3. Pemmure nuddepeHuHanbHOe ypaBHEHHE d—[J;+ ty = sint ¢ y4eroM HaudaJbHBIX

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

BapuanT 2
1. Haiinure pemenue OJIY y' =—y* +02sinx ¢ HauaibHBIM  yCIOBHEM
y(0) = 0,707 na unreppaie 0 < x < 10. Iloctpoiite rpadux.
2. Mogens XWIDHHK — JKepTBa  OIIMCEHIBAETCH  CHCTEMOH  HeJIHMHEeHHBIX

madQepeHIaTRHEIX YPaBHCHHH:

{x’(t) = Ax(t) — Bx(t)y(t)

y'(t) = Cx(t)y(t) — Dy(t)
[lycts X(1) W (1) oUpede/stOT MOIYJBIUI0 KPOJIUKOB M JIMC, COOTBETCTBEHHO, B
MOMeHT BpeMeHH . Koaddurmentsr monenu 3anatorca: A=4; B=0,04;, C=0,0004;
D=0,8. Onpeaennre, KAKOe KOJIMISCTBO >KUBOTHEIX OYICT B CHCTEME uepes 5 JIeT, ecliu
B 0-#f MoMeHT BpeMeHH Ob1T0 X () =6000 Kpoaukor u v(0)=120 aucur.

az; d
3. Pemure muddepeHnuamrHoe ypaBHEHHE d—; + 4(1—); +3y=t—1 ¢ yueToMm

HavansHEIX yeroswit y(0) = y'(0) = 0, na unreppane t € [0,10].



4.2. OueHoYHBIE CPeCTBA IPOMEKYTOYHOMH ATTeCTAIUH

[lo mucuumiaMHE NPEIyCMOTPEH SK3aMeH. DK3aMEH MPOXOJMT Mo OmieraM. B kakpom Omiere OJWH TEOpETHYECKHH
BOIIPOC M OJIHA 3aj7a4a. JK3aMeH MPOBOANUTCS B yCTHOM, TMCHBMEHHOW WJIM KOMIBIOTEpHOH (opMe. OLieHnBaeTCs BllaicHUE
MaTepHalioM, €ro CHUCTEMHOE OCBOCHHE, CIIOCOOHOCTh NPHMEHSTh HY)KHBIE 3HAHHS, HABBIKM M YMEHHS ITIPH aHAJIN3E
NPOOJIEMHBIX CUTYAIHi U PeLICHUH NPAKTUISCKUX 3alaHUH.

4.2.1. YcTHBI WINM MHCbMEHHBIH 0TBET HA BONMPOC
4.2.1.1. ITopsok MpoBeaeHUSI.
YCTHBI WM THCEMEHHBIH OTBET HAa BOIPOC HANpaBiIeH Ha MPOBEPKY 3HAHWN OCHOBHBIX pa3leiioB MO IWCIUIUINHE
«YwncreHHBIE METOIBI».
4.2.1.2. Kputepuu oneHUBAHNS.
OueHKa «OTIHYHO)» CTABUTCSH, €CJIM 00y4aronIuiics:
B oTBeTe KauecTBEHHO PAcKphLI cojepxaHue TeMbl. OTBET XOPOIIO CTPYKTypupoBaH. IIpekpacHO OCBOEH MOHATHHHBIN
anmapat. [IporeMoOHCTpHUpPOBaH BHICOKHI ypOBEeHb MOHMMaHHs Marepuana. I[IpeBocxomHoe ymeHue (GopMyJMpOBaTh CBOU
MBICJIY, 00CYXIaTh TUCKYCCHOHHBIE MOJ0KEHHSI.
O1eHKa «XOPOLI0» CTABUTCS, eCJIN 00y4aronuiics:
OCHOBHBIE BOIIPOCHI TEMBI packpbul. CTpyKTypa OTBETa B IIEJIOM aJeKBaTHA TeMe. XOPOIIO OCBOCH MOHATHIHBIN ammapar.
[IpogeMoHCTPUPOBAaH XOPOIIMH YPOBEHb INOHMMAaHUS MaTepuana. Xopollee yMeHHe (GOpMyIHpoBaTh CBOM MEICIH,
00Cy’KIaTh TUCKYCCHOHHBIE MOJIOKCHHUS.
OneHKa «yA0BJIeTBOPUTEIbHO» CTABUTCS, €CJIM 00yUarouuics:
Temy wactnuno packpbul. OtBer ciabo CTpykTypupoBaH. I[lOHATHHHBIN amnmapaT oOcBoeH wyacTHyHO. [loHMMaHMe
OTJEJBHBIX MOJOKEHUH M3 MaTepuaja Mo TeMe. Y JOBJICTBOPUTEIbHOE YMEHUE (OPMYIIMPOBATh CBOM MBICIIH, 00CYKIATh
JIMCKYCCHOHHBIE TIOJI0KEHHSI.
OneHka «HeyA0BJIECTBOPHUTEIbHO» CTABUTCS, €CJIH 00y4YaroIuiics:
Temy He packpbil. [ToHATHHHBIN anmapaT OCBOEH HEYIOBIETBOpUTEIbHO. [loHnMMaHne marepuana (parMeHTapHOE WIH
orcyTcTByeT. Heymenue (hopMynmupoBaTh CBOM MBICITH, 00CYKIaTh AUCKYCCHOHHBIE TTOJIOKEHUSL.
4.2.1.3. OnleHoYHbIE CpeaCcTBA.
Bomnpocs! 1J1s1 yCTHOT0 WJIM MUCHMEHHOI0 0TBETa
. U3mepenue. [lorpemrHocts. BUasl 1 HCTOYHUKH MOTPEIIHOCTEH.
. [IpnbnmxeHHbBIE peleHus YpaBHeHH U uX cucteM. [loctaHOBKa 3a7a4uu. J[Ba aTama pernieHus 3a1aqm.
. Otnenenne KOpHeH.
. YTouHEeHUE KOpHEH METOJIOM Tpo0.
. YTOouHEeHHE KOpHEH METOIOM XOp1 (IPOIIOPIMOHAIBHOTO AETICHHS).
. YTOYHEeHUE KOpHEH METOIOM KacaTelnbHBIX (MeToa HproTOHA).
. YTouHeHne KopHEeH KOMOWHUPOBAaHHBIM METOIOM.
. YTo4uHEeHHUe KOpHE METOIOM MIPOCTOI UTEpaIH.
. TouHBIE METOBI PELIEHHS CHCTEM JINHEHHBIX YPaBHEHUI.

10. ITpubnnxeHHbIE METOIBI PEIICHNSI CUCTEM YPaBHEHUH.

11. UaTepnionupoBanue ¢pyHkimi. [locTaHOBKA 3a1a91 HHTEPIIOTUPOBAHUS U 337291 apabOINIeCKOTo
HHTEPIOIUPOBAHUS.

12. MeTtop HeonpeIeIeHHBIX KO3 GUITNEHTOB. EAMHCTBEHHOCTD PEIICHUS 33 Ia9H.

13. UnTepnionsnmonnas Gopmyna Jlarpamxa.

14. TlepBast uaTepriosimuoHHas popmyina HetotoHa.

15. Bropast unTepnossinuonHas popmyna Hetotona.

16. ITorpenrHocTh MapabOINYECKOT0 HHTEPIIOIMPOBAHHS.

17. uTepnonaupoBaHue CrtaitHaMu

18. TIpubnmxennoe quddepeHnupoBanme.

19. YucneHnHble METOABI BBIYUCIICHUS HHTETPAIOB

20. KBagparypusie ¢popmyisl HetotoHa-Koreca.

21. ®opMyITBI TPSIMOYTOJIHHHUKOB.

22. ®opmyna Tparneum.

23. O6006meHHas popMyJia Tpareum.

24. ®opmyna CuMmIicoHa.

25. O606menHas popmyina CuMIICOHA.

26. OneHka MOrpenTHOCTH METOJIOM JIBOMHOTO TiepecyeTa.

27. Meron Monte-Kapio BelYHCIEHHS HHTETPATIOB

28. Uncnennslie MeTOABI penieHus anddepeHnnanbHeIX ypaBHeHui. JuddepennmansHoe ypaBHeHHE U €T0
peleHue.

29. Meron Diinepa pereHus audpepeHraIbHbIX ypaBHEHHH.

30. Meron Pynre-Kyrra pemenus andQepeHnaibHbIX ypaBHEHHH.

31. Pemenne ypaBHEHUH C YaCTHBIMU MIPOU3BOIHBIMUA METOJIOM CETOK.

O 01N L A Wi —



32. O6paboTKa IKCIIEPUMEHTANBHBIX JaHHBIX. [TocTaHOBKA 3amaun. [IBa Tama peneHus MOCTaBICHHOM 3a1auH.
33. MeTox cpeaHux.
34. MeToJ HaUMEHBIINX KBaJIpaToB.
4.2.2. Pemienne 3ana4
4.2.2.1. Ilopsinok npoBegeHH.
[Ipenmararorcs 3aga4u HAa TPOBEPKY YMECHUH pemIaTh 3a1a91 YHCICHHBIX METOIOB.
4.2.2.2. Kputepuu oueHMBaHUS.
OneHKa «OTIMYHO» CTABUTCSH, €CJIH 00yYaloUMCSH:
3amaHue BHITOIHEHO TIOTHOCTHIO U MPaBMIIBHO.
O1eHKa «XOPOLI0» CTABUTCS, €CJIH 00yYaIOIUMCS:
3amaHue BBINIOJTHEHO TIOJHOCTBIO, HO HET JOCTaTOYHOTO OOOCHOBaHUSA. MM mpH BEpHOM pEIICHWH JOIyIIeHa
BBIUMCITUTENFHAS OIIHNOKA WIH HEIOYET, HE BIUSIONINN Ha MIPABWIBHYIO MTOCICIOBATEIFHOCTD PACCyKICHUN.
OueHka «yA0BJIETBOPUTEIbHO)» CTABUTCS, €CJIM 00y4AIOIIUMCS
3amaHue BBIMOIHCHO YaCTHYHO WU ¢ (PaKTHUCCKUMU U BBIYUCIUTEIBHBIME OITHOKAMHU.
OueHkKa «HEY10BJIEeTBOPUTEIbHO» CTABUTCS, €CJIN 00yYaIOLUMCS
3amaHue HE BBITIOHCHO WM BBITOJHEHO ¢ OONBITHUM KOJIMYCCTBOM (DAKTUYECKUX U BBIYMCIUTEIBHBIX OITHOOK.
4.2.2.3. OneHo4HbIe CPEACTBA.
1. PemmuTh ctoco6oM XOpA U KacaTeNbHBIX ¢ TOYHOCTBIO 110 0,01 cremyromiee ypaBHEHUE

x*+3x-20 = 0.

2. PemmuTh cioco60M XOpH M KacaTeNbHBIX ¢ TOUHOCTHIO 10 0,01 cremyromee ypaBHEHME
¥-2x-5 =0.

3. Hcnonw3ys untepnonsiuonnyio Gopmyiy Jlarpamka, HaiiTn ypaBHeHHE napaOosIbl TPOXOASIIEH Yepe3 TOUKH (2;
0), (4;3), (6;5), (8;4), (10; 1).

4. JHausr touxku (0; 3), (2; 1), (3; 5), (4; 7). Ucnonp3ys mHTEpHOMSIIMOHHYIO0 (opmyiy Jlarpanika, cocTaBUTh
ypaBHeHHE (YHKIMH, TPUHUMAIOIICH yKa3aHHbIE 3HAUCHHS NPH 33JaHHBIX 3HAYCHUSAX apryMEHTa.

5. Hcnone3yst HHTEpIOIAIUOHHY0 Gopmyiy Jlarpanxka, mocTpoUTh QYHKIIHIO, MPUHUMAOIIYIO 3HAYCHHS 33 JaHHBIC
TaOJIMIEN.

X 1 3 4 6
y -7 5 8 14

6. [laHbl necsTHYHBIE JIOTapH(MBI YUCEI:
lg2,0=10,30103, Ig2,1=0,32222, Ig 2,2 =0,34242,
lg2,3=0,36173, Ig 2,4 =0,38021, Ig 2,5 = 0,39794.

[Mone3ysice nHTEPHOISIIUOHHON hopmynort HeroToHa, Haiitn g 2,03.

2
7. Tlo popmyne HpAMOYrOJGHUKOB BEMUCIUTE [ = J-\/ xdx , pa3ouB mnTEpBan MHTerpupoBaHHs Ha 10 uyacreii.
1
OnEeHUTh MOTPENTHOCTb.

1
I=(V1+x*dx

K

0

8. Tlo ¢opmysie CumIicoHa BEIYUCITUTH , ¢ TogHOCThI0 70 0,001

1= je_xz dx
0

9. Tlo dpopmyre Tpamenuii BEIYUCINATE , ¢ TouHOCTHIO 110 0,01

10. Haiitn, ucnone3yst Metox Jinepa, 3HaueHus (QyHKOWHM y, ompenenseMod aupepeHnnamIbHBIM ypaBHEHHEM
r_ y—X
+
y x, npu HadambHOM ycioBuu y(0) = 1, mpunmmas h = 0,1. OrpaHuuuBasCh OTHICKAHHUEM IIEPBBIX
YEeThIPEX 3HAUYCHUH Y.
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Maxoposa, B.A. Mopo3oBa. — Mocksa : UHOPA-M, 2022. — 368 c. — (Bricmiee oOpazoBanue: bakanaBpuar). - ISBN
978-5-16-012876-4. - Tekcr : anektponHsrid. - URL: https://znanium.com/catalog/product/1852192 — Pexwum gocTyma: 1o
TIOJIIIHICKE.




Ipunoowcenue 3
K paboueli npocpamme OUCYUNTUHBL (MOOYs1)
51.0.04.07 Yucnennvie memooul

Ilepeuenb HH(POPMAIMOHHBIX TEXHOJIOTH, HCIOJIB3yEeMBbIX I 0CBOEHUSI AUCUMILIMHBI (MOIYJ5), BKIOYAS
nepevyeHb NPOrpaMMHOro0 obecnedeHus 1 HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Hanpasnenue moarorosku: 09.03.03 - [puknanHas nHGoOpMaTHKA

IIpoduns nogrorosku: [pukianHas nHbOPMATHKA B SKOHOMHUKE

Kpamudukaius BEITyCKHIKA: OaKaiaBp
®dopma o0ydueHHS: 3a09HAs
S3bIK 00yUEHUS: PYCCKUN

I'ox Havyana oOyueHust mo oOpa3oBaTeabHON nporpamme: 2022

OcBoeHME AWCHUIUINHBI (MOAYJSI) TPEANoJaraeT HCIOJIb30BAHUE CIEAYIONIETO MPOTPAMMHOTO OOECIIedYeHUS W
nH(pOPMALIMOHHO-CIIPABOYHBIX CHCTEM:

Office Professional Plus 2010

Kaspersky Endpoint Security mist Windows

GIMP

Inkscape

Notepad ++

Python

Lazarus

DnekTponHas OubmuoreuHas cuctema «ZNANIUM.COM»
DnekTpoHHas OubmuoTedHas cucrtema MznarenscrBa «JlaHby»
DnekTpoHHas OnbmuoTeuHas cuctema «KOHCYIBTaHT CTyICHTa)



