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pesynsratamu ocsoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O6beM AMCUUILIAHBI (MOZYIS) B 3a4YEeTHBIX CIMUHHUIIAX C YKa3aHWEM KOJMYECTBA YacOB, BBIICICHHBIX Ha
KOHTaKTHYIO pa0oTy 00ydarommxcs ¢ mpenogaBateieM (M0 BHIaM y4eOHBIX 3aHATHH) U HAa CaMOCTOSTENbHYIO paboTy
oOyJaromuxcs

4. Conep:xaHue IUCIHMIDIMHEI (MOIYIS), CTPYKTYPHPOBAaHHOE O TeMaM (pa3zenaM) C yKa3aHHeM OTBEISCHHOTO Ha
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Iporpammy aucrumuHbl paspadoTan(a)(u) crapimuii npenogaaparens, K.H. Aaucumosa J.C. (Kadenpa maTemaruku
U MIPUKJIaTHOM HHPOPMATHKY)

1. IlepeyeHb NJIAHHPYEMBIX Pe3yJbTATOB OOy4YeHHMs] 10 AWUCHUILINHE (MOAYJII0), COOTHECEHHBIX C
IUIAHUPYeMBbIMHU pe3yabTaTamu ocsoenust OIIOII BO

OO0y4aronuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOIDKEH 001a1aTh CIEAYIOMIMMH KOMIIETCHIIUAMU:

u
bp Pacuiugposka
KOMIeTeHI ! o
u npuodperaeMoii KOMIeETEHIINU
OIIK-1 CnocoOeH HPUMEHSTH €CTECTBEHHOHAYYHBIE M OOIICHH)KEHEPHBIE 3HAHWS, METOJAbl MaTeMaTHYeCKOTO

aHanMM3a W MOJEJIHUPOBAHMSA, TEOPETUYECKOTO U IKCIEPUMEHTAIBHOTO  HCCIENOBaHUS B
PO eCCUOHANTBHON eI TeIbHOCTU

OIIK-1.1  |3Harb criocoObl IPUMEHEHUsI €CTECTBEHHOHAYYHBIX M OOIIEHHKEHEPHBIX 3HAHUH, METOZ0B
MaTeMaTHUECKOTO aHaJIN3a U MOJIENIUPOBAHUs, TEOPETUUECKOr0 U 3KCIIEPUMEHTAIBHOTO UCCIEJOBAHUS B
npodeccroHaNbHOM IeSTeTbHOCTH

OIIK-1.2  [YMeTh IPHMEHSATH €CTECTBEHHOHAYYHBIE M OOIIEHH)KEHEPHBIE 3HAHHUS, METOIBI MATEMATHIECKOTO
AHAITH3a ¥ MOJICTUPOBAHHS, TEOPETHIECKOTO M SKCIIEPUMEHTAIBHOTO MCCICIOBAHNS B
poQeCCUOHANBHOM JeSITeIBHOCTU

OIIK-1.3 BJ'IaZ[eTL CIIOCOOHOCTBIO MNPUMCHATH CCTCCTBCHHOHAYYHBIC U O6H.I€I/IH)K€HepHBIe 3HaHUsA, METOIbI
MATCMAaTHYICCKOTI'0 aHaJIn3a U MOACIUPOBAHMS, TCOPECTUICCKOI'O U SKCIICPUMCHTAJIBHOT'O UCCIICAOBAHNA B
HpO(I)CCCHOHaHBHOﬁ JACATCIbHOCTHU

OIIK-7 CriocoOeH pa3pabaThIBaTh ATOPUTMBI M IPOTPaMMBI, TIPUTOAHBIE IS PAKTUIECKOTO TPUMEHEHHS

OIIK-7.1 3HATH TEXHOJIOTUHU pa3pabOTKU aITOPUTMOB U IPOTPAMM, IPUTOJHBIX JJI IPAKTHUECKOTO IPUMEHEHUS

OIIK-7.2 YMeTh pa3pabaTbiBaTh alrOpUTMBI U IPOTPAMMBbI, IPUTOIHBIE IS TPAKTHYECKOTO MPUMEHEHHUS

BJ'IaZ[eTL CIIOCOOHOCTBIO paSpa6aTLIBaTL AJITOPUTMBI U IPOTrPAMMBI, IPUTOAHBIC UIA MPAKTUICCKOI'O
IMPUMCHCHU A

OIIK-7.3

OO0yJaroniuiicsi, OCBOUBIINNA UCITUILTHHY (MOIYIIB):

JlomKeH 3HaTh:

- CHOCO6LI MNPUMEHEHUA CCTECTBCHHOHAYYHBIX 3HaHHﬁ, METOA0OB MAaTEMAaTHYCCKOI'O aHaJIn3a U YHUCJIICHHbIX METOA0B B
Oyayiei npodecCHoHATBLHON AeATeIbHOCTH:

- TEXHOJIOTUH Pa3padOTKH allTOPUTMOB U MIPOTPAMM, IPUTOIHBIX IS MPAKTHIECKOTO MPUMEHEHHS B OyayIei
po(eCCHOHATBHOM NeSTETHHOCTH.

JoyxeH ymeTb:

- IPUMEHATh €CTECTBCHHOHAYYHBIC 3HAHUS, METO/bl MaTEMaTHYECKOTO aHaJIN3a M YHCIEHHbIE METO/B B Oyaymien
IpodeCCHOHAIBEHOM NEesITeIbHOCTH,

- pa3paOaThIBaTh IO PYKOBOACTBOM HACTaBHHMKA alNTOPUTMBI M HPOTPAMMBI, NPUIOJHBIE IS MPAKTHYECKOTO
NpUMEHeHHUs B Oyaylei npodeccnoHabHO e TeIbHOCTH.

JlomxeH BIaeTh:

- CHOCO6HOCTLIO MNPpUMCHATh C€CTCCTBCHHOHAYYHBIC 3HAHHUA, MCTOJAbI MATEMATHUYECKOI'0 aHajlin3a W YHUCJICHHBIX
METOJIOB B Oyyliei mpodecCHOHANbHOMN AeITeIbHOCTH;

- CIIOCOOHOCTHIO pa3padaThIBaTh IMOJ PYKOBOJCTBOM HACTABHHKA AITOPHUTMBI M MPOTPAMMBI, MPHUTOTHBIC IS
MPAKTUIECKOTO MPUMEHEHUsS B OyayIiel mpoQecCHOHATEHOM A TENbHOCTH.

2. MecTo qucuuiuinnel (MoayJsi) B crpykrype OITIOITI BO

JannHas pucnumoimHa (Moaynie) BimoueHa B pasgen  "'B1.0.04.07  ductmrmoiwHbl  (Monynm)"  OCHOBHOM
npodeccroHanbHON oOpa3oBatenbHON mporpammsl 09.03.03 "Ilpuxnanxas napopmatuka (IIpukinannas nadopmarnka B
9KOHOMHUKeE)" u OTHOCHUTCS K 00s13aTeIbHBIM JUCLIUIUIMHAM.
OcBauBaetcst Ha 3 Kypce B 6 cemecTpe.



3. O0beM AUCHMILUIMHBI (MOAYJISA) B 32a4eTHBIX eIMHMLAX C YKA3aHMEM KOJIUYeCTBA YacOB, BbIAEJEHHbIX HA
KOHTAKTHYI0 padoTy o0y4alomuxcsi ¢ mpemnojaBarejeM (0 BHAAM y4eOHBIX 3aHATHI) © HA CAMOCTOSATEIbHYIO
padoTy o0y4aommxcs

OO0mmast TpPyZOEeMKOCTh TUCIHIDIMHBI COCTaBIACT 4 3a4eTHBIX(bIe) equHnl(pl) Ha 144 gaca(oB).

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

CamocrostensHas pabota - 117 gaca(oB).
KonTtpons (3auér / 3x3amen) - 9 gaca(oB).
®dopma MpoMeKyTOUHOTO KOHTPOJISI TUCLUITIIMHBL: 3K3aMeH B 6 ceMecTpe.

4. Copep:xkaHue IHCHMIUIMHBI (MOAYJisl), CTPYKTYPHPOBaHHOe IO TemaM (pa3zejaM) ¢ YKa3aHHEM
OTBeCHHOI'0 HA HUX KOJIMYECTBA aKaJleMHUYeCKHUX YaCOB H BH/I0B Y4eOHBIX 3aHATHII

4.1 CTpyKTYypa M TeMaTHYeCKHUi MJIAaH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThl N0 AUCHUILIHHE (MOAYJIIO)
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1. |Tema 1. BBenenue B YNCIIEHHBIE METOIEL. 6 1 0 0 12
2. [Tema 2. Pemenne ypaBHEHHI ¢ OTHOH HEU3BECTHOM. 6 2 0 2 20
3. [Tema 3. PereHue cucreM JTMHEHHBIX YPaBHEHHIA. 6 1 0 2 16
4. |Tema 4. lHTepriosMpoBaHue. 6 2 0 2 18
5. [Tema 5. BrraucieHne onpeeieHHBIX HHTETPAIOB. 6 0 0 2 16
6. [Tema 6. Pemenne nugdepeHnanbHbpIX ypaBHEHHH. 6 0 0 2 18
7. [Tema 7. O6paboOTKa IKCIIEPUMEHTAIBHBIX JAHHBIX. 6 0 0 2 17
Wroro: 135 6 0 12 117

4.2 CoaepkaHue JUCUMIIMHBI (MOIYJIs1)

Tema 1. BBenenue B 4ncjieHHbIE METO/bI.

Omnpenenenne MOTPEeNIHOCTH. AOCONMIOTHasE morpemHocTb. OTHOCHTENbHAsl TOTPEIIHOCTh. MopaennpoBaHue Kak
MeToJ no3HaHus. HatypHelil skcniepuMenT. dusndyeckoe MoaenupoBaHie. MaTeMatuiueckoe MoJenupoBanye. YnucieHHoe
MOJIEIMPOBAHHE. HmuTannonHoe MOJIEINPOBAHHE. WNudopmanmonnsie MOJEIIH. BrruncnurensHsii
JKCHEPUMEHT.VICTOUHUKY MOTPEMTHOCTH.

Tema 2. Perienne ypaBHeHMii ¢ 01HOIi HeM3BeCTHOM.

ITocranoBka 3amaun. Kopens ypaBHeHHs. PemeHue ypaBHEHHSA. AHAIUTHYECKOE pEIICHHE YPaBHEHUS.
PaBHOCHIBHOCTE ypaBHeHHMH. OtjeneHne KopHeH. YTouHeHHe KopHed. Meron mpo0. Meron Oucekuuu (IIOJIOBHHHOTO
JeneHns). Meroa  MpomopUUOHANBHOTO  JeneHus. Metoq xopa. Merox HeioroHa. MeTon — KacaTellbHBIX.
KombunupoBanHsIii MeToa. MeTox utepanuu.

Tema 3. Pemienne cucreM JIMHEiiHBIX yPaBHEHUIA.

Cucrema JTMHEHHBIX ypaBHeHHH. Pemenme cuctemsl ypaBHeHHH. ToduHble (TIpsSMBIE) METOIBI PEUICHHUS CUCTEMBI
JMMHEHHBIX ypaBHeHuil. Meron ["aycca. IIpaBuno Kpamepa. OcoGeHHOCTH KOMITBIOTEPHOM peann3anuy TOYHBIX METO/I0B
pemieHust cucteM ypaBHeHuil. Metox utepamuu. CxoaumocTs Merona urepanuu. Metox 3elnens. Meton penakcanuu
(ocmabnenws).

Tema 4. UHTepnoupoBanme.

3ajaua annpokcuManuu. ['eoMeTpudeckuil cMbICH ammpokcumanuu. MHTepnonupoBaHue. OKCTPanoOIMPOBaHUE.
[Tapabonuyeckoe uHTepHonupoBaHue. MeTon HeonpeaelaeHHbIX KodpduuuentoB. Popmyna Jlarpamka. Ilepas
uHTepnosinuoHHas  ¢opmyna HerotoHa. Btopas wuHTepnonsmumonHas ¢opmyna Heiotona. Mcmomb3oBanme
HMHTEPHOJAINOHHBIX (GOPMYIL.

Tema S. Boruncienne onpesieJiecHHbIX HHTEIPAJIOB.



IlocranoBka 3amaun BbeluMcieHHs wuHTerpaioB. ®opmyna Herorona-JleiOnuna. I'eomerpuueckuid  cMbICI
BBIYKCIICHUS ONpeNeN€HHbIX HHTerpanoB. PopMynsl npsmoyronsHUKOB. KBanpatypusie ¢opmynsl HeroTona-Koreca.
®opmyna tpaneuuii. ®opmyna Cumicona. Koaddumumentsr Koreca. OOGoOmenHsle KBagpaTypHble (opmyssl. Metoa
JBoitHoro nepecuera. Meton Monre-Kapio.

Tema 6. Pemienne nudgepeHnuanbHbIX ypaBHEHMIA.

OOpIKHOBEHHOE MU QepeHNInaIbHOe ypaBHEHHE U ero pemieHne. Pemrenmne nnud¢epeHnaar-Horo ypaBHeHHS Ha
naTepBare. 3amada Komm. JlnddepeHmmanpHoe ypaBHEHHE W WHTETpajbHOE ypaBHEeHHe. Pemenme 3amaunm Komm c
momotbio Gopmyisl Teitnopa. @opmyna Ditnepa. Merton Dinepa. Pemenne 3anaun Kommm w3 HHTErpanbHOTO ypaBHEHUS.
Merton Pynre-Kyrra.

Tema 7. O6padoTka IKCHEePUMEHTATbHBIX JaHHBIX.

IlocranoBka 3agaun. OTnMumMe OT 3aJauydl MHTEpHoJupoBaHue. JIMHelHas W KBajgpaTW4Has perpeccud. Merton
cpenHuX. MeToJl HaMMEHBIIUX KBaapaToB. [IpHemMbl MOCTpoeHUs: SMIHUPUYECKUX (OpMyJ (reoMeTphyecKas perpeccus,
nokasaTesnbHast QyHKIUS, ApoOHO-IMHEHHas QyHKuus, jorapudmuueckas GyHKIHs, THrnepoona, ApoOHO-panuoHaIbHas
¢yHK1Ms). BelpaBHUBaHNE K HOPMaIBHOMY pacipeieICHUIO.

5. IlepeueHb Yy4eOHO-METOAMYECKOTO oOecmedeHUs] ISl CAMOCTOATEJbHOH padoThl 00y4YaroLIUXcsl MO
JUCHUILINHE (MOLYJII0)

CamocrosTennsHasgs paboTa OOydYarOIUXCs BBIMONHACTCA 10 3aJaHUI0 M IPH METOAMYECKOM PYKOBOJCTBE
npenogasatens, HO 0e3 ero HemocpeacTBeHHoro yuactus. CamocrosrtenbHas paboTa MojapasfelsieTcss Ha
CaMOCTOSTENIbHYIO PadOTy Ha ayAMTOPHBIX 3aHATHIX U HA BHEAYIUTOPHYIO CAaMOCTOSTENbHYIO paboTy. CaMocTosTeNbHast
pabora oOyyaronuxcs BKIFOYAET KaK IOJHOCTBIO CAMOCTOSITEIbHOE OCBOCHUE OTIEIBHBIX TeM (Pa3JelioB) TUCLUILIHHBL,
TaKk U npopaboTKy TeM (pa3ziernoB), OCBaUBaEMbIX BO BpeMs ayIUTOpPHOI paboTel. Bo Bpems camocTosiTeabHON paboThI
oOydJaromuyecss 4YUTAlT M KOHCHEKTUPYIOT y4eOHYIO, Hay4HYI0 M CHpPaBOYHYIO JIMTEpaTypy, BBINOJHSIOT 3aJlaHusl,
HanpaBJICHHBIC HA 3aKpelyIeHHE 3HAHUH M OTPaOOTKY YMEHHH M HaBBIKOB, FOTOBATCA K TEKYIIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 10 JUCLUIIINHE.

OpraHu3anus caMOCTOSTENbHON paboThl 00yYaIOLIMXCsl PEriaMeHTUPYETCsl HOPMAaTHBHBIMU IOKYMEHTaMH, yueOHO-
METONYECKOI TUTEpaTypOr U AJIEKTPOHHBIMU 00pa30BaTENbHBIMU PECYPCaMH, BKIIIOYAS:

[opsnok opraHu3aliM M OCYIIECTBICHUS 0Opa30BaTENBHON NEATEIBHOCTH IO 00pa30BaTEIBHBIM MPOrpaMMaM
BBICIIETO O00pa3oBaHWs - TNporpaMMaM OakajnaBpHaTa, HpOrpaMMaM CHEHHAIUTETa, MpOrpaMMaM MarucTpaTypebl
(yTBepiKaeH mpukazoM MuHHCTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuu ot S anpens 2017 roga Ne301)

IMucemo MuHanctepctBa obpasoBanus Poccuiickoit @enepammu Nel4-55-996un/15 ot 27 nHosOps 2002 1. "OO6
aKTUBH3ALMU CAMOCTOSITEIILHON paOOTHI CTYJCHTOB BBICIIMX Y4COHBIX 3aBeACHUIT"

YcraB  ¢emepanbHOrO  rocymapCTBEHHOTO — aBTOHOMHOTO — 00pa3oBaTeNbHOro  yupekaeHus  "KasaHCKuii
(ITpuBomxckuii) peaepanbHbIl yHUBEpCUTET"

[IpaBuia BHYTpPEHHEro pacHopsaka (eAepalbHOro TOCYIapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTesIbHOTO
yUpeXIEeHUs BhICIIEro nmpodeccruoHaibHoro oopasoBanus "Kazauckuii (IIpuBoskckuil) denepaibHblil yHuBepcuret"

JlokansHble HOpMaTHBHBIE akThl Kasanckoro (IIpuBomkckoro) deaepansHOro yHHBEpCcUTETa

6. ®oH/1 OLIEHOYHBIX CPeJCTB M0 AUCHHUILINHE (MOLYJII0)

®DOHJT OIEHOYHBIX CPEACTB MO IUCIHUIUIMHE (MOMYNIO) BKIIOUYAET OICHOYHBIE MAaTepHallbl, HANpaBleHHbIC Ha
MPOBEPKY OCBOEHMSI KOMIIETEHIMI, B TOM YHCIE 3HAHUW, YMEHUH M HaBBIKOB. DOHJ OLEHOYHBIX CPEICTB BKJIOYAET
OLIEHOYHbIE CPEACTBA TEKYIIEr0 KOHTPOJIA U OLIEHOYHbIE CPEACTBA TPOMEKYTOUHON aTTECTallUHU.

B donze o1eHOYHBIX CPEACTB COACPIKUTCS CIIeAyomast HH(POPMAIIHS:

- COOTBETCTBHE KOMITCTCHITUI IUTAHUPYEMBIM pe3yabTaTaM 0O0yUeHH [0 JUCIUIUINHE (MOYJIO);
- KpUTEPHUH OIICHUBaHKsI C(HOPMUPOBAHHOCTH KOMITCTCHIIU,

- MEXaHU3M (POPMHUPOBAHUS OICHKH IO JUCIUILUINHE (MOYJIIO);

- ONTMCaHUe MOPsIIKa MPUMEHEHUS U TIPOIIEAYPHl OIIEHUBAHUS [T KOKIOTO OIEHOYHOTO CPEICTBA;
- KPUTEPUH OLECHUBAHUS JIJIS1 KaXI0TO OLIEHOYHOTO CPE/CTBA;

- COJACPKAaHUEC OICHOYHBIX CPEACTB, BKJIOYasd Tpe6OBaHI/I5I, NMPEABABIIACMBIC K NEHUCTBHUSAM o6yqa}oumxc;1,
ACMOHCTPUPYCEMBIM PE3YJIbTAaTaM, 3a1aHUS PA3JIUYHBIX THUIIOB.

®DoHJT OIIEHOYHBIX CPEJICTB TIO TUCIIUILTNHE HaxXoauTcs B [Ipunoxkennu 1 k mporpaMMe TUCIMILTAHBI (MOJIYJITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOM JJI51 OCBOEHUS TUCHMUIIMHBI (MOIYJIsT)

OcBoeHHE AMCHUIUIMHEI (MOIYJIsI) MpPEAIoiaraeT N3ydyeHne OCHOBHOW M JIONOJIHUTENBbHOW ydeOHON JHTepaTyphl.



Jluteparypa MOXeT OBITh JOCTYITHA OOYYarOLIMMCS B OJJTHOM U3 JIByX BapuaHTOB (JINOO B 000MX M3 HUX):

- B JJIEKTPOHHOM BHJAE - 4Yepe3 3JCKTPOHHBIC OHONMOTEYHBIE CHCTEMBI HAa OCHOBAHMHM 3aKIIOYCHHBIX KDY
JIOTOBOPOB € IIPaBOO0JIa/IaTeNIsIMU;

- B IIeyaTHOM Buze - B HayuHoit 6ubmmorexe Emabyxckoro macTHTyTa KOY. OOyUaromuecs mory4JaroT yaeOHYIO
IUTepaTypy Ha abOHEMEHTE II0 YHTATENbCKMM OWieTaM B COOTBETCTBHM C IIpaBWJIaMM NOsb30BaHUsS Haydnoi
6ubNIHOTEKOI.

ONeKTpOHHBIE M31aHMs JOCTYIIHBI JUCTAHIMOHHO 3 JIF000H TOUKH NPH BBEICHUH 00YYAIOIIMMCS CBOETO JIOTHHA U
maponisi OT JWYHOTO KaOmHeTa B cucTeMe "ONeKTpoHHBIH yHHBepcuteT'. [IpM HMCIONB30BaHWM TEYaTHBIX HM3TAHUI
OoubmuoTeynsli (GOHI JOJDKEH OBITH YKOMIUIEKTOBaH MMH M3 pacuera He MeHee 0,25 sk3emIuisipa Ha KaxJIOro
o0yyarorierocs U3 4rcia JInll, OJHOBPEMEHHO OCBaWBAIOIIUX JIAHHYIO AUCIUILUINHY.

[lepeuens yueOHON nUTEpaTypHl, HEOOXOAMMOM IJI1 OCBOCHHUS AUCITUILTHHEI (MOIysl), HaxoanuTcs B [Ipmmoxernn 2
K pabouell mporpamme AMCUMIUIMHBL OH MOAJEKUT OOHOBIEHHIO INPH H3MEHEHHH YCIOBHH 1oroBopoB KOV ¢
npaBooOaiaTesIMA  3JIEKTPOHHBIX M3IaHUM M IPU HM3MEHEHWH KOMIUIeKTOoBaHMsA (onmoB Hayunoll Oubinorexn
EnaGyxckoro nuncruryra KOV.

8. Ilepeyenb pecypcoB MH(POPMALHOHHO-TEIeKOMMYHUKANMOHHOW ceTu '"UHTepHer'", HEOOXOAUMBIX IS
OCBOEHMSI TUCIUILTHHBI (MOIYJIs1)

Yucnennsle MeTosl - hitps://intuit.ru/studies/courses/2317/617/info

YucneHHble METOIBl pEIICHHWS HEIHMHEHHBIX ypaBHeHuit - http://mathhelpplanet.com/static.php?p=metody-
resheniya-nelineynykh-uravneniy

MexaHuKa ¥ pUKIagHas Maremaruka - http://mechmath.ipmnet.ru/math/numerics/

9. MeToanyeckue yKazaHus /1J1sl 00y4alomMuXcsi M0 0CBOEHUIO THCIUITUHBI (MOIYJIsT)

Bupa pador MeToanyeckue peKoOMeHAALUH

JICKIUU JIexroHHBIE 3aHATUSA IPOBOAATCS C UCTIONB30BAHUEM HHTEPAKTHBHBIX TEXHOJIOTHI M IIPEAIONaratoT
aKTUBHOE y4acTHe CTYIEeHTOB. [l MOATOTOBKH K 3aHATUSIM PEKOMEHAYETCS BBIIEIAATh B MaTepUale
npoOJIeMHBIE BONPOCHL, 3aTparuBacMble IPEIoaBaTeNIeM B JIEKIUH, U TPYIIIUPOBATh HHPOPMAIHIO
BOKpPYT HuX. JKenaTenbHo BBIAEIATH B HCIOJIB3YEMOH IUTepaType IOCTAaHOBKU BOIIPOCOB, HA KOTOPHIE
Pa3HBIMHU aBTOpaM MOTYT OBITH JaHbI pa3Nu4Hble OTBEThL. Ha OCHOBaHMM MOCTaHOBKHU TaKUX BOIIPOCOB
ciefyeT coOupaTh apryMEHTHI B TIOJIB3Y PA3IMYHBIX BAPHAHTOB PELICHUS OCTABICHHBIX MPOOJIEM.

nabopartopHsle | JlabopaTopHbIe 3aHATHS - 3TO OJHA M3 PAa3HOBUIHOCTEH MPAKTHIECKOTO 3aHATHS, SIBIISIOMASCS

paboTsI a¢dexTHBHON PopMOT yueOHBIX 3aHITHI B OpraHU3alliH BBICIIEro 0Opa3zoBanus. JlabopaTopHbie
3aHSTHS] UIMEIOT BBIP@XKEHHYIO Clieln(HUKY B 3aBUCMOCTH OT Y4€OHOW JAUCIMIUIMHBIL, YIIyOJIsIoT U
3aKpEeIUISIOT TeOpeTHYeCKre 3HaHusl. Ha 3THX 3aHATHSIX CTYIEHTHI 0CBaUBAIOT KOHKPETHBIE METOJIBI
W3Y4YECHUS TUCLUIIMHBI, 00y4aroTCs SKCIIEPUMEHTAILHBIM CII0CO0aM aHaji3a, YMEHHUI0 paboTath ¢
npudopamy 1 COBpEMEHHBIM 000pynoBaHueM. JlabopaTopHbie 3aHATHS AAIOT HATJISIIHOE [IPEACTaBICHUE
00 M3y4aeMbIX SBJICHUSX M Ipolieccax, CTYAEHTHI OCBaUBAIOT IIOCTAHOBKY M BEJEHHE SKCIIEPUMEHTA,
ydaTcsl YMEHHUIO HaOJIr01aTh, OLIEHUBATH ITOJIyYE€HHbIE PE3YJIbTATHI, JeJaTh BHIBOBI K 0000meHus. Ha
71a00PATOPHBIX 3aHATHUAX CTYIEHTHI BBIIONHAIOT 33aHUsI 1a00PAaTOPHBIX PabOT C HCIOJIb30BAHUEM
IaKeTa MPUKJIaJHbIX MaTeMaTHdeckux nporpaMm Scilab. OT4Y€T o nToram BBITOITHEHHBIX
ma00paTOPHBIX pabOT BBHITIOIHSIETCS Ha JINCTaX Oenoit Oymaru ¢popmara A4 B IeYaTHOM HITH
pykormcHoM Buze. [Tpn opopmireHnn oTuéra UCIOIB3YeTCsl CKBO3HAS HyMepalus CTpaHHUI], CUUTast
TUTYJIBHBIH JIUCT IepBOHl cTpanuLie. Homep cTpaHuIbl Ha TUTYIBHOM JIMCTE He craButca. Homepa
CTpaHHUIBI CTABSITCS 1O LEHTPY BBepXy. [Ipu opopmieHnn oTuéra B neyaTHOM BHJIE KeJIaTeIbHO
coOumo1aTh creayonye TpedboBanus. Jyis 3aroJoBKOB: NONXYKUPHBII IpUDT, 14 T, HEHTPUPOBAHHBIH.
J11s1 OCHOBHOT'O TE€KCTA: HEXHUPHBIH WpUdT, 14 T, BBIpaBHUBaHUE O MIKPHHE. Bo Beex ciydasx THIl
uipudTa - Times New Roman, orctyn a63amna 1.25 cM, HOIyTOPHBIH MEXIyCTPOUHBINA HHTEpBa. [Tos:
neBoe - 3 ¢M, TpaBoe - 1 cM, BepxHee U HIKHee - 2 cM. OTYeT JODKEeH CONep)KaTh CIIeIyIOIIHe
aseMeHThI: 1) TUTynbHBII AUCT ¢ 00s3aTeNbHBIM yKa3aHieM BapuaHTa; 2) Llens pabotsl; 3) 3ananue; 4)
OcHoBHasl 4yacTh; 5) BeiBo.

camoctosi- | CamocTosTenpHast paboTa CTYAEHTOB MO AUJAKTHYECKON CYTH MPEACTABISET COOOH KOMITIEKC YCIOBHI
TenbHas paboTa| 00y4eHus, OpraHu3yeMbIX perofaBaTeleM U HallPaBICHHBIX HA CAMOMOATOTOBKY yJaIuuxcs. YuebHas
JeATeNILHOCTh NMPOTEKAET 0€3 HeMOCPEICTBEHHOTO YIaCTHsI IIPETIoIaBaTelis ¥ 3aKIIoYaeTcs B
npopaboTKe JIEKIMOHHOTO MaTepHalia, MOJArOTOBKE K JIAOOpaTOPHBIM 3aHATHIM; U3yUEHUH yIeOHOH
JIUTEpaTyphl U3 OCHOBHOTO U JONOTHUTENIBHOTO CIHCKA.

9K3aMCH DK3aMeH 110 KypCy MpOBOAUTCA B BUJAC TCCTUPOBAHUA UJIH 110 oueTam. HpI/I IIOJATOTOBKE K OK3aMCHY
HGO6XO,HI/IMO OIMMpPAaTbCs Ha UCTOYHHUKHU, KOTOPBIC p336I/IpaIII/ICL Ha JICKIIUAX B TCYCHUE CEMECTPaA. B



https://intuit.ru/studies/courses/2317/617/info
http://mathhelpplanet.com/static.php?p=metody-resheniya-nelineynykh-uravneniy
http://mathhelpplanet.com/static.php?p=metody-resheniya-nelineynykh-uravneniy
http://mechmath.ipmnet.ru/math/numerics/

Bupn pabor MeTtoanyecKue peKOMeHIANUH

Ka)XJJ0M OMJIeTe IPUCYTCTBYET NPAKTHYECKOE 3a1aHKe (IOMUMO 2 TEOPETHYECKUX BOIIPOCOB), TAKUM
00pazoM, 00yJarouiCs JEMOHCTPUPYET U HapaOOTaHHbBIC MPAKTUICCKUE YMEHHS 1 HaBBIKH.

10. IlepeyeHb HMH(POPMANUOHHBIX TEXHOJOTHI, UCMOJb3yeMbIX MNPH OCYUIECTBJEHHU 00Pa30BATEIbHOIO
npouecca nmo JAMCHUIJIMHE (MOAYJII0), BKJIIOYAsA NepevyeHb NPOrPaMMHOr0 olecreyeHusi U MHGPOPMANHOHHBIX
CIPABOYHBIX CHCTEM (TMPU HEOOXOJUMOCTH)

[epeyeHp MHGPOPMALMOHHBIX TEXHOJIOTHH, HUCHONB3YyEeMbIX NP OCYIIECTBICHUH 00pa30BaTEIbHOIO HpoIecca I10
JMCUUIUIMHE (MOIYII0), BKJIIOYAs INepedeHb HNPOrPaMMHOrO obecredeHHs M MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM,
npencrasieH B [lpunoxkenun 3 k pabodeil mporpamMme TUCIUATUIAHBL (MOIYIIA).

11. Onucanue MaTepHAJILHO-TeXHHYECKOH 0a3bl, HeOOXOAUMOW A OCYLIeCTBJIEHHsA 00pa30BaTeJLHOI0
npouecca no JUCHUILUINHE (MOAYJIIO)

VYuebHas aymuropus Ne 60 (423600, Peciyonuka Tartapcran, r. EnaOyra, yn. Kazanckas, a. 89) mis npoBeneHus
3aHATUM JIEKIMOHHOTO THIA, 3aHATHH CEMHHAPCKOrO TUIA, IPYNIOBBIX M HHAMBUAYANbHBIX KOHCYJIbTAllUH, TEKYIIEro
KOHTPOJISL ¥ IPOMEXKYTOUHON aTTECTAllMH, MMOMEIIECHHE OISl CaMOCTOSATENbHOW paboTel. Kommiekr mebenu (mocamxodHbIx
MecT) 29 mT. KomrmekT Mebenu (mocagoyHbIX MecT) i penogaBareis 1 mt. Kommneroteprsiii kimace: Kommprotepsr intel
core i5 15 mt. MouruTtopsl ViewSonic 22d 15 mr. [Ipoextop EPSON EB-535W 1 mt. UaTepakTuBHas nocka [QBoard
DVT TNO082 1 mr. TpuOyna 1 mr. Koaaumumonep 1 mt. Hactennsie mon ku 6 mt. [llkad aByxcTBopuaTsiii ¢ monkamu 1
mr. BebO-xkamepa 1 mT. Brixonm B VIHTEpHET, BHYTPHBY30BCKas KOMIBIOTEpHas CETh, JOCTYH B BICKTPOHHYIO
nHpopmMannoHHO-00pazoBaTenbHyIo cpeny. Habop ydeOHO-HATIAIHBIX TOCOOHMIA: KOMIUIEKT IPE3CHTANNi B 3IEKTPOHHOM
(dhopmate 1o npenogaBaeMoi JUCHUILUIMHE 3-5 1T,

12. Cpezlcnsa aJjanrTanvm npenojaBanvs JUCHUIIJIMHBI K HOTpeﬁHOCTﬂM 06yqamumxcn HHBAJIMJI0B U JIMI C
OIrpaHUYICHHBIMU BO3MOKHOCTSIMHA 3/10POBbSI

HpI/I HGO6XOZ[I/IMOCTI/I B O6p8.30BaT6J'ILHOM nponecce MpUMCEHAKOTCA ClICAyromue METOAbl W TEXHOJIOTHUH,
06nerqa}0mne BOCIIpUATHC I/IH(i)OpMaI_II/II/I O6y‘la}OIHI/IMI/ICH HWHBAJIMAAMH U JIMIAMHU C OTrPAHUYCHHBIMU BO3MOKHOCTAMU
340POBbA:

- CO3JaHHUE TEKCTOBOMU BEpCUN JI000r0 HETEKCTOBOTO KOHTEHTA JJIs1 €ro BO3MOXXHOI'O npe06pa3OBaH1/1>1 B
AJIbTCPHATHUBHBIC (I)OpMLI, y,I[O6HLIe JJI pa3jIMYHbIX HOJ'IBSOBaTeJIefI;

- CO37aHHE KOHTEHTa, KOTOPBIH MOXHO TPEACTaBUTh B PAa3IMYHBIX BUAAX O0€3 MOTEpH JAHHBIX WIH CTPYKTYPHI,
MIPEIYyCMOTPETh BO3MOXHOCTh MACIITAaOMPOBaHUS TeKCTa M H300pakeHHil 0e3 moTepw KadecTBa, HPEAYCMOTPETH
JOCTYITHOCTH YIPABJICHUS KOHTEHTOM C KJIIaBHATYPHI;

- CO3/1aHHME BO3MOKHOCTEH JUTs 00y4alOMMXCsl BOCIPHHAMATE OHY U TY k€ MH(OPMAIIUIO U3 Pa3HBIX HCTOYHUKOB -
HampuMmep, Tak, YTOOBI JIMIA ¢ HapyMIEHWS MM ClIyXa MOJydald WHQOpMalWio BU3yaJbHO, C HApyLICHUSMHU 3pEHUS -
ayJauaibHO;

- TpUMEHEHHE TIPOTPAMMHBIX CpEACTB, OOECIIEUMBAIOIMX BO3MOXKHOCTH OCBOCHHSI HABHIKOB W yMCHHH,
(dopMupyeMBIX AMCHMIUIMHON, 3a CYET aJbTEepPHATHUBHBIX CIIOCOOOB, B TOM 4HCJIE BHUPTYalbHBIX J1abopartopuil u
CUMYJISILIMOHHBIX TEXHOJIOTHHA;

- TpPUMEHEHHE JUCTAHIIMOHHBIX O00pa30BaTENbHBIX TEXHOJOTHH JUIs Tiepenayn WHGOpMalWH, OpraHu3aluu
pa3IMYHBIX (OPM HHTEPAKTUBHOW KOHTAKTHOW pabOThI 00Yy4aroIIerocs ¢ MperojaBaTelieM, B TOM 4YHCje BeOWHApOB,
KOTOPBIE MOTYT OBITH WCIOJNB30BAaHBI JUIA MPOBEACHUS BUPTYaJIbHBIX JEKIMHA C BO3MOXXHOCTBHIO B3aMMOJICHCTBHUS BCEX
YYaCTHHKOB JHCTAaHIIMOHHOTO OOYYEHHs, IIPOBEJCHHS CEMHHAPOB, BBICTYIUICHUS C JTOKJIAJaMH W 3aIllUTHI BEITIOJHEHHBIX
paboT, mpoBeeHNs TPSHUHTOB, OPTaHNU3aIMH KOJUICKTHBHO paboTEHI,

- NpPUMEHEHHWEe [JUCTAHIUOHHBIX O00pa30BaTENIbHBIX TEXHOJOTMH [uisi opraHu3andd  (opM  TEKyIero H
IIPOMEXKYTOUYHOT'O KOHTPOJLS;

- yBeNWYEHHE TMPOJMOJDKUTEILHOCTH CJadyd OOYyYaromIMMCsl WHBaJWJIOM WU JIUIIOM C OTPaHUYCHHBIMHU
BO3MOHOCTSIMH 3JI0POBbsI (DOPM IPOMEKYTOUHOM aTTECTAI[MH TI0 OTHOUIEHUIO K YCTAaHOBIEHHOM MPOIOJDKUTENILHOCTH MX
cllauu:

- TPOJOJKUTEILHOCTH ClIaud 3a4éTa WM 9K3aMeHa, IPOBOJUMOrO B MHUChbMEHHOH Qopme, - He Oosee uem Ha 90
MUHYT;

- IMPOAOJDKUTCIIBHOCTU TTOATOTOBKH 06y‘la}OH_IeFOC$[ K OTBECTY Ha 3a4éTe HIIN OK3aM€HE, IMPOBOAMMOM B yCTHOI\/’I
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- MPOAOJDKUTEIHHOCTH BBICTYIIIICHNST 00YJarOIIEerocs PH 3aIuTe KypcoBOM paboTHI - He Gonee ueM Ha 15 MHUHYT.

IIporpamma coctaBieHa B coorBercTBuH ¢ TpeboBaHmsAMH PI'OC BO n y4eOHBIM IUIAHOM IO HANpaBICHUIO
09.03.03 "IIpukmnagnas uaHpopMaTuka" u mpoduito noaroroBku "lpuknagHas napopMaTHKa B IKOHOMUKE" .
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1. CooTBeTcTBHE KOMIIETEHIMIi IUIAHUPYEMBIM pe3yJIbTaTaM 00yueHHsl 0 JTHCHUILIHHE (MOIYJII0)

Kon u HaummeHoBaHue | MHAMKATOPBI AOCTHKEHMs] KoMmeTeHuuii | OneHo4YHbIe cpeacTBa TeKylIero
KOMIIeTeHIINU A5l AAHHOM AMCIMILIHHBI KOHTPOJIS M POMEKYTOUYHOIi aTTecTalluu
OIIK-1 3HaTh CIOCOOBI npuMeHeHus1 | Tekyuiuid KOHTPOJIb:
CrocobeH  TPUMEHSATH | €CTECTBEHHOHAYYHBIX  3HaHWHA, MeTonoB | JlabopaTopHbIe pabOTHI IO TeMaM
€CTECTBCHHOHAYJYHbIE M | MAaTEMaTHYeCKOTO aHalW3a M 4YHCICHHBIX | Tema 1. BBeneHne B 4nCIeHHBIE METOIBI.
oOmIenHXKeHepHBIC MeTOZI0B B Oynmymed mnpodeccuonansHoi | Tema 2. Pemenwe ypaBHEHHHA C OJHOM
3HaHU, METOJBI | JEATENbHOCTH. HEU3BECTHOIL.
MaTeMaTH4eCKOro Tema 3. Pemenue cucreM nHHEHHBIX
aHau3a U | YMETh  NPHUMEHATh ECTECTBCHHOHAYUHBIE | ypaBHEHUH.
MOJIeIUPOBAHHUS, 3HaHUS, METOJBl MaTeMaThdeckoro aHanusza | Tema 4. VIHTepnonupoBaHue.
TEOPETUYECKOTO W | ¥ 4uCIeHHble MeToael B Oynymeit | Tema 5. Boluncnenune — ompeaeneHHBIX
9KCIEPUMEHTAIBHOTO podeCCHOHANBHOMN e TEIbHOCTH. HUHTETpajoB.
HCCIIEIOBAHUSA B Tema 6. Pemenne muddepeHmaIbHBIX
po¢eCCHOHATBHOM Braners CTIIOCOOHOCTBIO MIPUMEHSATh | YpaBHCHHU.
JEATETbHOCTH €CTECTBEHHOHAy4YHbIC  3HaHMSA, MeTonsl | Tema 7. OOpaboTKa 3KCIIEPUMEHTAIBHBIX
MaTeMaTHYECKOTO aHalM3a W YHCICHHBIX | JAaHHBIX.
METOI0B B Oynymel mnpodeccHoHaTbHON
JIeSTEIILHOCTH. IIpome:xxyTouHas aTTecCTALUS:
Oxzamen
OIIK-7 3HaTh TEXHOJIOTUH pa3paboTKu anroputMoB | Tekylmii KOHTPOJIb:
Criocobex u IIporpamm, npurofHelx A | JlaGopatopHsle paGoOTHI IO TEMaM
paspabaTbIBaTh MIPaKTUYECKOTo MpuMeHeHHs B Oynymieit | Tema 1. Beenenue B yuCIeHHBIE METOIBI.
aJTOPUTMBI u | npodecCUOHATIBHON NIESTEIbHOCTH. Tema 2. PemeHune ypaBHeHMH ¢ OJHOH
MIPOTPaMMBbI, IPUTOIHBIE HEHU3BECTHOM.
UL MPaKTHYECKOro | YMeTh pas3pabaTbiBaTh 10X pyKoBoACTBOM | Tema 3. Pemenume cucteM JHHEHHBIX
MPUMEHCHHUS HACTaBHWKA aJTrOPUTMBI W MNPOTPaMMBbI, | YPaBHEHHH.
TIPUTOHBIE IS TpaKkTHIecKoro npumeneHns | Tema 4. MHTepnionmpoBaHue.
B Oymyreit npodeccronanpHoil | Tema 5. Brrumcnenne — ompeneneHHBIX
JeATETBHOCTH. HHTETPaJIoB.
Tema 6. Pemenne muddepeHMaIbHBIX
Braners criocoGHOCTBIO pa3pabaThIBaTh MOJ | YpaBHEHUIL.
PYKOBOJICTBOM HacTaBHMKa anroputMmbl M | Tema 7. OOpa0OoTka 3SKCIEPHUMEHTAJIBHBIX
MPOTPaMMBI, IPUTOJHBIE AT IPAKTHYECKOTO | JaHHBIX.
NpUMeHeHus B Oyayiieii npoeccHoHaIbHOM
JIESITETIBHOCTH. IIpoMekyTO4YHAs1 aTTeCTALUSA:
Ox3zamen
2. KpuTepuu oueHnBaHusi ¢(pOPMHUPOBAHHOCTH KOMIIeTeH M
Kommner 3aureHo He 3aureno
eHIus Broicoxuii ypoBeHb | Cpeanuii ypoBedb | Huzkuii yposenb | Huike moporosoro
(OTJIMYHO) (xopo1o) (YAOBJ1€TBOPUTEJIBHO) YPOBHS
(Hey10OBJIETBOpPUTE
JIBHO)

OIIK-1 | 3Haer cnocoObI 3HaeT OCHOBHBIE CIIOCOOBI 3HaeT oTaensHble crocoObl | He 3HaeT criocoOsl
MPUMEHEHHUS MPUMEHEHHUS NPUMEHEHUS NPUMEHEHHUS
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBCHHOHAYYHBI
3HAaHUH, METOJIOB 3HAaHUH, METOJIOB 3HAaHUI, METOJIOB X 3HAHUM, METOI0B
MaTeMaTHYECKOTO aHaJM3a | MaTeMAaTHIECKOTo aHAIN3a M | MAaTeMaTHYECKOrO aHaJIi3a | MaTeMaTHYECKOTO
1 YHCIIEHHBIX METO/IOB B YHCICHHBIX METOJIOB B 1 YHCIIEHHBIX METOIOB B aHau3a u
Oymymei Oymymei Oymymei YUCJICHHBIX
npodeccroHabHOM npodeccroHabHOM IpodecCHOHANBHOMN METO/I0B B Oymymieit
JIeSITeIbHOCTH JIESITEIbHOCTH, IOIyCKast JESITeIbHOCTH, NOITyCKast IpodecCHOHANBEHOMN

HE3HAYMTENbHBIC OMIMOKH B | TUIIMYHbIE OLINOKH B JEeSITEIbHOCTH
paccyXJIeHHUsX ¥ BBIBOJIAX paccyXJICHHSX U BBIBOJAX
YMmeer npuMeHATh YMmeer npuMeHsITh YMeer npuMeHsITh He ymeer
€CTECTBEHHOHAYYHBIE €CTECTBEHHOHAYYHBbIE €CTECTBEHHOHAYYHbIE TIPUMEHS T
3HaHMUS, METOJIbI 3HAHMUS, METOJIBI 3HAHMUS, METOJIBI €CTECTBEHHOHAYYHbI
MaTEeMaTHYECKOTO aHaJM3a | MaTeMAaTHYECKOTO aHAIN3a M | MAaTEeMaTHYECKOro aHAN3a | € 3HAHWSA, METOJIBI
Y YUCJICHHBIE METOIBI B YHCICHHBIE METOJIBI B 1 YHCIICHHBIE METOJIBI B MaTEeMaTHIECKOT0




Oymyren Oymyren Oymyrien aHanu3a u
npodeccnoHaTLHOMI npodeccrnoHaTEHOM npodeccrnoHaTEHOM YUCJICHHBIE METOIbI
JIeSITETTFHOCTH JIESITETIBHOCTH, JTOITyCKast JIESITETTBHOCTH, JTOITyCKast B Oymymeit
HE3HAYUTEIHHBIC OIIMOKN B | THIUYHBIC OITHOKH B po¢eCCHOHATBHOMN
paccyKICHUSAX U BBIBOJIAX pacCyXICHUSAX W BBIBOAAX | NESATEIHHOCTH
Bianeer ciocoOHOCTEIO Biageer crtocoOHOCTEBIO Bianeer criocoOHOCTEIO He Bnageer
MIPUMEHSTH TIPUMEHSTH TIPUMEHSTH CIIOCOOHOCTBIO
€CTECTBCHHOHAYYHBIC €CTECTBEHHOHAYyYHbIE €CTECTBEHHOHAYYHBIC PUMEHSTh
3HAHMS, METO/IBI 3HAHMUS, METOJIBI 3HAHMS1, METO/IBI €CTECTBEHHOHAYYHbI
MaTeMaTHYeCcKOro aHallk3a | MaTeMaTHYeCKOro aHajlu3a U | MaTeMaTHYeCKOrO aHalu3a | € 3HAHMs, METO/bI
U YHMCJICHHBIX METOJIOB B YHCJICHHBIX METO/IOB B U YUCJICHHBIX METOJIOB B MaTeMaTHYeCcKOTO
Oynyiei Oymyrie Oymyei aHanmu3a u
npodeccHoHaIBLHOM npodeccroHaNbHOI podecCHOHANBHOMN YHCIIEHHBIX
JeSITeTbHOCTH JIESITeTIBHOCTH, JTOITyCKast JEeSITeIBbHOCTH, TOITyCKAast METOJIOB B Oymymeit
HE3HAYNTEIHHBIC OIIMOKN B | THITMYHBIC OIMHOKA B po¢eCCHOHATBHOMH
BEIOOpE paIMOHABHBIX pacCcyXICHUAX U BBIBOAAX | NESATEIHHOCTH
METOZOB
OIIK-7 | 3HaeT TEXHOJIOTHHA 3HaeT OCHOBHBIE 3HaeT OTIEeNbHEIE He 3naet
pa3paboTKH aNTOPUTMOB U | TEXHOJIOTHUH pa3padOTKA TEXHOJIOTHH Pa3paboTKH TEXHOJIOTHH
MIPOTPaMM, IPUTOTHBIX ANTOPUTMOB U TIPOTPaMM, AITOPUTMOB U TIPOTpaMM, | pa3pabOTKH
JUTA TIPAKTUYCCKOTO MPUTrOAHBIX IJId MPpUTrOAHBIX JJId AJITOPUTMOB U
NPUMEHEHHUs B OyayIei MIPAKTUYECKOr0 IPUMEHEHUS | MPAKTUYECKOIO IpOrpamM,
npodeccHoHANBHON B Oynmymeit NpUMEHEHUs B Oyaymien NPUTOJHBIX IS
JeATEILHOCTH npodeccroHaNbHOI npodeccuoHabHOM HPaKTHYECKOTO
JACATCIBHOCTH, JOITyCKas ACATCIIbHOCTU, OOITyCKasd MPpUMCHCHUS B
HE3HAYUTEIHHBIC OIIMOKN B | THITMYHBIC OMIHOKA B Oymymeit
paccyXICHUSAX U BBIBOJAX paccyXIeHHIX W BRIBOAAaX | MpodeccHoHambsHON
JeSITeTPHOCTH
VYmeer pa3pabateiBaTh O | YMeeT pa3padaTbiBaTh MO Ywmeer paspabateiBath mox | He ymeer
PYKOBOJICTBOM PYKOBOJICTBOM HAaCTaBHHKA | PYKOBOICTBOM pa3pabaThIBaTh IO
HACTaBHUKA AITOPUTMBEI M | aJTOPUTMBI U TPOTPaMMBI, | HACTAaBHUKA aJlTOPUTMBI K | PYKOBOICTBOM
MPOTPaMMBI, TPUTOIHBIC | MPUTOTHBIC IS MIPOTPaMMBEI, IPUTOAHEIC HACTaBHUKA
JJIsL MIPaKTUYECKOIo MPAKTUYCCKOI'0 MMPUMCHCHUA JUTA TIPaAKTUYECKOIo AJITOPUTMBI U
npUMeHeHns B Oynymied | B Oymaymien NpUMEHEHUs B Oyaynien MIPOTrpaMMBI,
npodeccnoHamTbHOMI npoQeCcCHOHANBHOM npoQeCcCHOHATBHOM TIPUTOJTHBIE TSI
ACATCIBbHOCTHU JACATCIIBHOCTU, OOITyCKasd JACATCIIbHOCTH, OOITyCKasd MPaKTUICCKOTro
HE3HAYNTEILHBIE OIINOKH B THUIINYHBIC OIHI/I6KI/I B NPpUMCHCHU B
BBIOOpE pariMOHAIBHBIX paccyXIeHHMIX U BBIBOAAX | Oymymiei
METOJIOB po¢heCCHOHATBHOMN
JIeSITETPHOCTH
BnazmeeT criocoOHOCTEIO BrageeT crmocoOHOCTEIO Brnanmeet criocoOHOCTBIO He Bmageer
pa3pabaTeIBaTh MOJ pa3pabatbIBaTh O pa3pabaTbIBaTh O] CIOCOOHOCTBIO
PYKOBOJICTBOM PYKOBOJICTBOM HACTaBHHKA | PYKOBOJCTBOM pa3pabaThIBaTh MO
HACTAaBHUKA allTOPUTMBI M | allTOPUTMBI H TIPOTPAMMBEI, | HACTABHHKA AITOPUTMBI U | PYKOBOJICTBOM
porpaMmebl, MPUTOJIHBIC MMPUTOJAHBIC JIsA MporpaMMBebl, ITPUT'OJTHBIC HaCTaBHUKaA
JUTA TIPaKTUYECKOT O MPaKTUYECKOI'0 MPUMCHCHU JJIA TIPAKTUYECKOT0 AJITOPUTMBI U
IIpUMeHeHHUs B Oymymieit B Oynmymeit IIpUMEHEHHUs B Oyrymieit IIPOrpPaMMBl,
poeCCHOHATBHOMI npodeccnoHanbHOMI npodeccrnoHanbHOM MIPUTOJHBIE 151
ACATCIIBHOCTHU JACATCIBHOCTH, JOITyCKas JACATCIBHOCTH, JOITyCKast MPaKTUICCKOTo
HE3HAUYNTEILHBIE OIINOKH B THUIINYHBIE OIIHOKH B NPpUMCHCHUA B
BBIOOpPE pallMOHAIBHBIX pacCcyXICHUSX U BBIBOJAX | Oymymien
METOJIOB npodecCHOHANBEHON
JIeITeIbHOCTH

3. Pacnipenesienne oneHOK 3a (pOPMbI TEKYLIEro KOHTPOJISI U IPOMEKYTOYHYI0 aTTeCTALNI0

6 cemectp:

Texylmuii KOHTPOJIb!

JlaGopatopHbie paboThI

Tema 1. BBenenue B YHCIIEHHBIE METOIBL.
Tewma 2. Pemienne ypaBHeHHH C OTHOW HEM3BECTHOM.
Tewma 3. Pemenne cucteM JIMHEHHBIX ypaBHEHUI.




Tema 4. aTepnonupoBaHue.

Tema 5. Boruncienue onpeeseHHbIX HHTErPaJioB.
Tema 6. Pemenne auddepeHnnanbHpIX YpaBHEHHH.
Tema 7. O6paboTKa SKCIIEpUMEHTAIBHBIX TaHHBIX.

Brmonnenne KaXa0ro OILCHOYHOrO Cpe€AcTBa OLCHUBACTCA II0 IIKaJ€: OTINYHO, XOpOIIo, YIOBJICTBOPUTEIBHO,
HCYAOBJICTBOPUTCIILHO.

06111351 OIICHKa 3a TeKyHII/II7I KOHTPOJIb NPEACTABIACT coboif Cpe€aHEC 3HAUCHUC MCKAY MOJTYYCHHBIMU OLICHKAMU 3a BCC
OIICHOYHBIC CPCACTBA.

IIpome:xyTounas aTTecTanmus - SK3aMeH.

[MpomexxyTrouHasi aTTecTanus IPOBOAMUTCS IIOCIE 3aBEPUICHUs W3YYSHMS AWCLMIUIMHBI WM €€ 4YacTh B (opMe,
ompenensieMoil yu4eOHBIM IDTAHOM 00pa30BATENBHOW IMPOTPaMMBI C ILENBI0 OIEHHTh paboTy OOydaromerocs, CTEIEeHb
YCBOCHUS TEOPETHUECKHUX 3HAHNUH, YPOBEHb C(OPMUPOBAHHOCTH KOMITETCHITHH.

[IpemoaBaTens, MPHHAMAIOIININ YK3aMEeH 00ecIieunBaeT CIyIaiiHOe paclpe/ielieHIe BAPHAHTOB 3aUeTHBIX 3aJaHuN MEXIY
0o0yJaloImuMucs C TOMOLIbI0 OWJICTOB W/WIM C IIPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHH; BIIpaBe 3aaaBaTh
o0ydarommeMycs JOMOJTHUTEIbHBIE BOIPOCH! U AaBaTh JOTIOJHUTEIBHBIEC 3aJaHUSI IOMIMO TEX, KOTOpPBIC YKa3aHbl B OHIIETE.
OK3aMeH NpOBOIUTCS MO OmieraMm. B kaxaom Owmiere 1Ba ONCHOYHBIX CPEICTBA: YCTHBIM WJIM NHUCBMEHHBIH OTBET Ha
BOIPOC U NMPAKTUYECKOE 3a/JaHUE.

BrinonHeHHe KaXXAOTO 3aJaHUs 3a MNPOMEXKYTOUHYIO aTTeCTAllMI0 OICHMBAETCS 10 IIKaje: OTIMYHO, XOPOIIO,
YIIOBJIETBOPUTENBHO, HEYJJOBJIETBOPUTEINHHO.
OO1as o1eHKa 3a MPOMEKYTOUHYIO aTTECTALMIO IPEICTABIIET COOOM Cpe/iHee 3HAaUCHHE MEX/Ty NOJTYUYCHHBIMHU OLICHKAMH
3a BCE OI[CHOYHBIC CPEACTBA IIPOMEKYTOUHOH aTTECTAIIIH.
B cnydae HEBO3MOXHOCTH YCTAHOBJIICHHS CPEIHETO 3HAYCHUS OICHKHA 3a IMPOMEXKYTOYHYIO aTTECTAalHio (HAIpUMep,
«XOPOIIIO» HIIH «OTIUYHOY), HTOTOBAsl OICHKA BBICTABIICTCS 3K3aMEHATOPOM, UCXOIS W3 NPHHINIA CIIPABEIIHBOCTH U
OECIPUCTPACTHOCTH HAa OCHOBAHHWW OOIIETO BIICYATICHUS O KauyecTBE W TOOPOCOBECTHOCTH OCBOCHHS OOYYAFOIIUMCS
JUCIUTUTAHBI (MOIYJIIS).

CooTBeTcTBHE OANIIOB U OIICHOK:
Jns sx3amena:
OTnuyHO
Xopouio
Y 10BIIETBOPUTEIBHO
He ynosnersopurenbHo

4. OueHo4YHbIE CPEICTBA, MOPSIAOK HX MPHMEHEHNsI H KPUTEPHH OLleHUBAHUS
4.1. OueHoYHbIE CPeICTBA TEKYIIEr0 KOHTPOJIS

4.1.1. JIaGopaTopHblie padoThI

Tema 1. BBenenue B YUCIEHHBIE METOEL.

Tema 2. Perienue ypaBHEHUI ¢ OHON HEM3BECTHOM.

Tema 3. Perienue cucreM JMHENHBIX YpaBHEHUH.

Tewma 4. HTepnionupoBaHue.

Tema 5. BeruncieHue onpeesIeHHbIX HHTETPAIIOB.

Tema 6. Pemenne nuddepeHnanbHbpIX ypaBHEHUH.

Tema 7. O6paboTKa HIKCIEPUMEHTAIBHBIX TaHHBIX.

4.1.1.1. Ilopsaaok npoBeaeHuUsl.

JlabopaTopHbIe pabOTHI IPOBOJATCS B YaChl Ay JUTOPHOM PaOOTHL
[epen BeIMOTHEHUEM KaXKIOH pabOTHI CTyIEHTHI-0aKkataBphl JODKHBI IPopaboTaTh COOTBETCTBYIOIINN MaTepHa,
HCTIONB3Ys KOHCIIEKTHI TEOPETUUCCKUX 3aHATHH, IEPUOIMYCCKUE U3JaHHS, YICOHO-METOAMUYCCKUE TOCOOUS 1 YUCOHUKH.
[To oxoOHYaHWU 3aHIATHH CTYIECHTHI O(OPMILIIOT OTYET IO KXKIOH padboTe, coOoaas cieayonryo Gopmy:
e HawmmeHoBaHUE TEMBI;
ens paboThr,
3amaHue u cofiepKaHue BBITIOJIHEHHOW paboThI,
[IuceMeHHbIE OTBETHI HA KOHTPOJIbHBIC BOITPOCHI.
BriBoBI IO TIpOIEIaHHOM padoTe.
CHHCOK UCTIOJIb30BAHHBIX HCTOYHUKOB.

4.1.1.2 Kpurepun oneHMBAHUS

OueHKa «OTIUYHO)» CTABUTCS, €CJIH 00yUyalomuiics:



IIpaBunbHO BBITIONHUI Bce 3agaHusA. [IpoleMOHCTpUpOBaNl BBICOKMU YpPOBEHb BIaJieHHUs MarepuaioM. [IposiBieHsb
MIPEBOCXOIHBIE CTIOCOOHOCTH NPUMEHSTH 3HAHUS U YMEHUS K BBITIOJTHEHUIO KOHKPETHBIX 3a/IaHUI.

OneHKa «XOPOII0» CTABUTCSA, €CJIM 00y4YaroIIuiicsi:

[IpaBWIBHO BBITOJHUI OOJBINYI0 YacTh 3amaHuil. I[IpUCYTCTBYIOT HE3HAYUTENbHBIC OIMMOKU. I[IpoJeMOHCTpHUPOBaH
XOpOIIMH YpOBEHb BIAACHUS MarepuaioM. [IpOsSBICHBI cpemHHEe CIIOCOOHOCTH MPHUMEHSTH 3HAHUS W YMEHHSA K
BEITTOTHEHUIO KOHKPETHBIX 3a/IaHHH.

OueHka «y10BJIETBOPUTEIbHO» CTABUTCS, €CJIH 00yYalomuiics:

3amaHusi  BBINOJMHII Oojee 4YeM HamojoBuHY. [IpucyTcTBYrOT cephE3Hble omuOku. [IpojgeMOHCTpHpPOBaH
YIIOBJICTBOPUTEIBHBIA YPOBCHD BIAJICHHUS MaTepranioM. [IposBIICHBI HU3KHE CIIOCOOHOCTH NMPUMEHATh 3HAHUS ¥ YMCHUS K
BBITIOJTHEHUIO KOHKPETHBIX 3a/IaHuM.

OueHkKa «HEY10BJIE€TBOPUTEIbHO» CTABUTCS, €CJIM 00yYarouuiics:

3ajaHus BBIIOJHWI MEHee YeM HamoJoBUHY. [IpoJIeMOHCTpUPOBAH HEYAOBIETBOPUTENbHBIM YPOBEHb BIIAJICHUS
MaTtepuasoM. [IposBI€HBI HEZOCTATOYHBIE CIIOCOOHOCTH TNPHMEHATh 3HAHHWA W YMEHHWS K BBHIIIOJHEHHIO KOHKPETHBIX
3aaHAN.

4.1.1.3. Conep:xaHne OLIEHOYHOT0 CPeACTBA

Temsr 1-7
JlaGopatopnas padora 1
JleMeHTapHas Teopus NMOrpemHocTed
1 3aganue 2 3ajjaHue 3 3aaHue
Onpenenurs, kakoe | OKpyriMTh COMHUTENbHBIE LUQps | Haiitn MpCCIbHEIC
PaBE€HCTBO TOYHEC. qyuciia, OCTaBUB BCPHLIC 3HAKU! a) B a6COJIIOTHI>Ie u
BAPUAHT y3KOM CMbICiIe: 0) B IIMPOKOM | OTHOCHUTEIbHBIE
cMbiciie. OnpenenuTs aOCOJIOTHYIO | HMOTPEITHOCTH YHCEN, CCIIH
MNOTPCIIHOCTD pe3yJibTaTa. OHU UMCHOT TOJIbKO BCPHBIC
IUQPEL: a) B y3KOM CMEICTIC;
0) B IUPOKOM CMBICIIE.
Nel. [44 - 6.63 —_— 022,553&0,016); 6) 2,8546; & = | a)0,2387;6) 42,884.
19/41=0,463. 0,3%.
Ne 2. 7715 = 0,467 w30 =5.48. 201()76;2?4; 5 = 0,3%. 6) 6,4257 | a)3.751;6) 0,537.
Ne 3. 105 = 324 wm 4/17 = 20304(1),?2)4; 8 = 0,1%; 6) 0,5748 | a) 11,445;6) 2,043.
0,235. ’ '
Ne 4. 15/7 = 2.14 wm V10 =3.16. 8)420/.3485 (£0,0042); 6) 0.34484; § = | a) 2.3445; 6) 0,745.
,470.
Ne 5. 6/7 = 0857 wm A8 = 8)53/,435 (£0,0028); 6) 10.8441; & = | a) 8,345; 6) 0,288.
2.19. 70
Ne 6. 12/11 = 1091 wm 6.8 = | @) 8:24163; & = 0.2%; 6) 0,12356 | ) 12,45;6) 3,4453.
> 61 (£0,00036).
Ne7. 2/21=0,095 w22 = 4.69. 8)120}4543 (£0.0032); 6) 24,5643; § = | a) 0,374; 6) 4,348.
,4170.
Ne§. 23/15=1,53 wm /9.8= |3 23574 & = 0.2%; 6) 83445 | a) 20.43;0) 0.576.
313 (£0.0022).
Ne 9. 6/11=0,545 wm /83 = 9.11. 2020163%63; & = 0,3%; 6) 3,7834 | a) 41,72;6) 0.678.
Ne 10. 17/19 = 0895 wm /52 = 8)15/’537 (£0,0026); 6) 7,521; & = | a) 5,634; 6) 0,0748.
7,21. 70
Nell. | 5159 = 0723 wm 44 = 2:0063052%; 5 = 0,042%; 6) 13,6253 | a) 18,357;6) 2,16.
6,63. ’ :
Nel2. 150119 = 263 wm 27 = 3)211.;84 (+0,0063); 6) 0,85637; & = | a) 0,5746; 6) 236,58.
5,19. o7
Ne 13. 1317 = 0,764 wm /31 = 8)432,5878 (£0.0013); 6) 15,873; & = | a) 14,862; 6) 8,73.
5,56. v
Neld oy~ 0318 wm V13 = 8)12670}1548 (£0.0016); 6) 0,3945; § = | 0,3648;6) 21,7.
y 0.




3.60.
NelS. | 1711 = 1545 /18 =424 a) 0.8647 (£0.0013); 6) 24,3618; & = | a) 2,4516; 6) 0,863.
T ’ 0.22%.
Nel6. | 5321 667 umn /38 =6.16. | @ 3-7542; 8 = 0,32%; 6) 098351 | ) 62,74;6) 0,389.
' 7] (40,00042).
Nel7. | 40/13 =377 wm J14 =3.74. | ® 83,736; & = 0,085%; 6) 56483 | ) 5,6432; 6) 0,00858.
’ ’ (£0.0017).
Ne18. | 13721 857 wan /7 =264 | ® 28867; 8 = 0,43%; 6) 32,7486 | a) 0,0384; 6) 63,745.
‘ | (£0,0012).
Nel9. 10/12=158 wn 12 =3.46. | & 488445 (+0,00052); 6)0.096835; | a) 12,688; 6) 4.636.
’ " 18=0,32%.
Ne20. |59 111 = 464 wm /35 = | @ 384258 (£0,0014); 6) 0,66385; § | ) 6,743;6) 0,543.
' =0,34%
5,91.
Ne2l. | 1g/7 =257 wu 22 =469, | @ 039642 (0.00022); 6) 46,453; 5 | a) 15,644;6) 6,125.
’ " 1 =0,15%.
Ne22. 1 19/9 =211 wm 17 = 412, | @ 5:8425; 8 = 0,23%. 6) 0,66385 | a) 0,3825; 6) 24.6.
: 7 (£0,00042).
Ne23. | 16/722 28 wn V11 =B B2 a) 24.3872; & = 0,34%; 6) 0,75244 | a) 16,383;6) 5.734.
’ 7] (#0.00013).
Ne24. | 501132154 wm /63 =794, | @) 2,3684 (0,0017); 6) 45,7832; 8 = | a) 0,573; 6) 3,6761.
' " 10,18%.
Ne25. | 15/7 2171 wm A7 =6.86. | B 72,354 & = 0,24%; 6) 0,38725 | a) 18,275; 6) 0.00644.
' T (20,00112).
Ne26. | 6/7=0857 wm 41 =6.40. |  0,36127 (£0,00034); 6) 46,7843; 5 | a) 3,425; 6) 7.,38.
’ 1 =0,32%.
Ne27. | 519 =256 wm ~/87 =9.33. | @) 23,7564; & = 0,44%; 6) 4,57633 | a) 3,75; 6) 6,8343.
’ T | (#0,00042).
Ne28. | 5713120872 wm /42 = | @ 15,8372 (0,0026); 6) 0,088748; & | a) 3,643; 0) 72,385.
6.48. = 0,56%.
Ne29. | 232933 um /58 =761 | @ 3.87683; 8 = 0,33%; 6) 13,5726 | ) 26,3; 6) 4.8556.
’ T | (20,0072).
Ne30. | 14117 = 0.823 wm /53 = | @ 0,66835 (£0,00115); 6) 23,3748; & | a) 43,813; ) 0,645.
’ = 0,27%.
7,28.
JlaGopatopnas paGoraNe 2. OcHoBbI IporpaMmupoBanus B SciLab
Sananue 1

BhINOMHATE B peXKUME KaJIbKYJIATOPA CIASAYIONINE eUCTBHs: a) BBO HCXO/IHBIX OMEPAH/I0B.
0) BemmoauTe Hax onepangamu 1 u 2 oneparuro 1.
B) BhINOMHKUTE HAJ pe3yabTaToM H ornepangoM 1 omeparuio 2. ) BBINOIHUTE HAM PE3yNHTATOM U
omepanaoM 2 onepanuto 3. 1) BozecTu omepan 1 Mo371eMEHTHO B CTEIICHbD 3.

3amanmue 2

3ajganue 2.1

® [JosTopuTh 3amanue 2.1, HO rpad KK QYHKIHHA BEIBECTH B ABYX ITOJIOKHAX Ha OJHOM rpaduke. I'paduku B

Beectu B KOJ€ MporpaMMBbl TEKCT B BHJIC KOMMCEHTApHA KaK 3arjiaBue rnporpaMmal.

Beectun HUCXOJHBIC JaHHBIC.

3anaTe N3MEHEHHE apryMEeHTa.

Boruncinth 3HaueHus GyHKUuid 1 1 2 1j1st apryMeHTa B 3a/laHHOM HHTepBalle.

BeiBectn rpadukn (yHKIMH OJXHOBPEMEHHO Ha OJHOM rpaduKe B JIEKapTOBBIX KoopaumHartax. s

pa3HbIX TpadUKOB UCIMIOIL30BATh PA3HBINA THII JIMHUH.
3ananue 2.2

cTonboukoBoM opMmare.

3aganne 2.3

[MoBTopuTsh 3ananue 2.1, HO rpaduKK QYHKIMH BHIBECTH B YETHIPEX MOJIOKHAX C PA3HBIMH CTHIISIMH JIMHUH




Ha oHOM rpaduke. Mcmonp3osats ¢yukmmu plot2d, plot2d2, plot2d3, plot2d4.

BapuanTsl 3agaHmi

Ne | ®yHkums 1 OyHKLMa 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)115 z = 1+sin(x) -2pi 2pi | pil20
5. | y=(x3-2)/15 z = 5c0s(x) -2pi 2pi | pil20
6. |y=x2-10 z = 0.025exp(-1.2x) -5 5 1

7. | y=3sin(x) z=0.015x3 -5 5 1

8. | y=4sin(x) z=0.05x2 1 10 |1

JlaGopaTopuas pa6ora Ne3. Pemienue ajreopanyecKux ypaBHEeHHI ¢ 0HOI HeM3BEeCTHOMH
1
3amaiite mommHoM: pl(z) = z° + 7z* + 1923 + 252% + 16z + 4. Beruncaute ero

KODHH.

2 I[J'I?[ IIOJIMHOMA pl(Z) OMpPCACIINTL MAKCUMAJIbBHYIO CTCIICHb, BBIYMCIIUTD IIPOU3BOJHYIO U

mpeoOpa3oBaThk MOJIUHOM B CTPOKY.

3 HaiiTi KOpHII OMIMHOMa 6 — 5x + X° .

4 3amatk 1Ba moanHoMa pl 1 p2 ¢ KopHAMH cooTBeTcTBeHHO [1 -3 07 8 -9],[-10 -1.3 -7.5 0 0.9]
Hafiti nx cymMy, pa3HOCTE, YaCTHOE I TIPOII3BEICHIIE.

5 5. Cozmate mommHoM 6 + I5x + 2x°+x? . BEMMmCINTE ero 3HaveHns B AHanazoHe [-5<x<5].

ITocTpouts rpaduk 3aBUCHIMOCTII P(X).

6 Co3faTh HOMHHOM BHAa: - 120 + 274x - 225x° + 85x° - 15x" + x°. BeruncanTs 3HaveHns
yToro momiHoma B S5 Toukax (0, -4, 5, 7.5, 10).

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

8 Co3math mommHOM : - 1.2 + 2.7x + 22.5x° — 85x" - 7x’. Belumcmnre 3HAUeHIS 5TOro
noanHoMa B 3 Toukax (0, -4, 7.5).

9 3amare 1Ba mommHoMa pl 1 p2 ¢ KopHsSMI cooTBeTcTBeHHO [1 -3 0 7], [-10 -1 -7 0.9] Haiitn
UX CYMMY, Pa3HOCTh, YacTHOE I TIPOI3BeACHIIEe. BBIUNCINTE 3HAUEHISA 3TOTO IPOI3BEIEHILT
MOaHOMOB B 3 Toukax (0, -4, 7.5).

10 3a[1aH IOJIITHOM P = xz—;ﬁ' Brrunicmuts ero 3HadeHne npu X=1. Haliti npomnsBoaHyzo.




JlaGopaTopHas paGoTa Ne4. Pemienne TpaHCleHIEHTHBIX YPABHEHHH ¢ 0THOH Hen3BeCTHOI

OtaenuTh TpadUIecKy U HAUTH KOPHU YpaBHEHUS, UCTIONIB3Ys (hyHKIHIO fsolve()
1| logy(x+2)*(x-1)-1=0
2 | 3x+cos(x)+1=0
3 | x*(x+1)-1=0
4| x2-In(1+x)-3=0
5| x*2*-1=0
6 | cos(2x)-2sin(x)+x=0
71 (2-xX)*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

JlaGopaTopuas paGora Ne5. Pemenue cucremM ypaBHeHUi

1. PewnTb cUCTEMY NTMHEWHBIX YPaBHEHMIA, ucnonb3ya dyHkumMio linsolve():

1) [3-\‘. —2x,=-1
F.\'l =5x,+x, =1

X, +x,=0

{'_\'| =5x3 +3x3 =1

[=4x; =235 +9x3 =3
4)  [6x;=2x;—x3=-3

{3x) =9xy +2x3 =4

| X —2x5 +5x3 =—4

2. PewnTb cuctemy NMHEMHBIX YpaBHEHWA, MCNONb3yA 06paTHYI0 MaTpuuy:

2) [=8x,+3x, +4x, =1
{ 2x, - 6x, +3x, =1

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

3) (4, -3x,42¢,=9
42x, +5x, =3x, =4

[5x, +6x, =2x, =18

3. PelnTb cUCTEMY HENUHEHbIX YPaBHeHW, ucnonbsya pyHKkumio fsolve(). HauanbHble

3HaYeHUA KOPHER N0KaNM30BaTh rpadruiecku:
1) sin(x; + x;)—1.3x -1=0
X +02x3-1=0
2) {lan(‘\‘,,\‘: +02)-x7=0

0.6x7 +2x3 -1=0

3) {sin(.q +X5)-1.6x -1=0

.\‘f + \: -1=0



JladopaTopHasi pa6oTa Ne6. MeToabl HHTEPHOJISIHU

1. 3anana Gyukuus f cornacuo tabnuie. JInHEHHO HHTEPIOAMPOBATh QYHKIHMIO f 1 HOCTpOUTH €€ rpaduk Ha HHTEpPBAIIE S C
maroM 0,01, HaliTh €€ 3HaYE€HHUE B TOYKE X *:

a) X1 X2 X3 1 V2 V3
-4 -3 -1 -2 0 -1
s=[-6; 0], x*= -2
6) X X2 X3 V1 2 V3
-3 -1 0 1 -1 2
s=[-5; 1], x*=-2
8) x X X3 Xy A5 V2 V3 Vy
-1 0 I 2 1 1 -1 7
s=[-2; 3], x*=0.5

2. Tloctpoiite cruaitH, KOTophiid mpoxoaut uepe3 Touku (-x, 0), (-n/2, -1), (0, 0), (n/2, 1) u (x, 0), Ha unTepBae (-7, ) C
mraroM 7/20. YIuTHIBas, YTO HaYaIbHBIC TaHHBIC 3a1af0Tcst QyHKIHEH
Y=Sinx, onpenennuTe CyMMy KBapaToOB OTKIOHEHHI 1i1s Touek —m/4; -1i/6; -n/3; /6; m/4. TlocTpoiite
rpaduky crutaiina, QyHKINY U YKa3aHHBIX ST TOYEK.

3. B tabnuie npuBeeHbI JaHHbIE 0 TeMIieparype B npuropoae Jloc-Anmkeneca 3a 12 gacos (B °F).

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

IepeBeaute nanubie B rpagaycsl Llenscust. Onpenenure K03GOUIUMCHTHI CIUIaiiHa, KOTOPBIA OMUCHIBACT ITH JAHHBIC.
[ocrpoiiTe crutaitH 1 UCXOHBIE TaHHBIC HA OTHOM rpaduke.

4. Vcrianckui IpOU3BOINTEND IIUTPYCOBBIX XapaKTEPH3YeTCsl CIEAYIOINM 00BEMOM IPOAAK:

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

Hcnonp3ys cinaiiy, oneHute 00beM npoaax B 1962, 1977 u 1992 ronax. [loctpoiite crmaitH U HCXOHBIC TaHHBIC HA
OJTHOM TpaduKe.

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

HOsIOps | nexalOpb | HOAOPL | SHBAPH | SHBAPH | SIHBAPH | HOSOpPH | HOAOPH
1987 1988 1990 1993 1995 1996 1996 2000
4,5 5,0 6,0 6,5 7,0 7,5 8,0 8,0

OreHuTe cToMMOCTh M31aHus B HOosiOpe 2002 rona, ¢ moMomrpio ciutaiiHa. Kak u3MeHuTces oneHka aist Hosiops 2002
roJia, €CIIU CTAaHET U3BECTHO, YTO B HOsIOpe 1991 roma cTomMoCTh U3AaHUs
cocraBmia 6,3 eBpo? [locrpoiite rpaduku crutaiiHa 1 UCXOJHBIX TaHHBIX.



JladopaTopHasi pad6ora Ne7. AnnpokcuManusi
ATNmIpOKCUMHUPOBAThH TAOIUIHO 3aJaHHYIO (QYHKIIHIO TIOJTMHOMOM IIEPBOH CTENICHH

1
X1 X2 X3 N Y2 V3
-4 -3 -1 -2 0 -1
2 ANNpoKCUMUPOBATh TAOIUIHO 33JaHHYIO (PYHKIHIO IIOJIMHOMOM BTOPOH CTENEHN
X1 X2 X3 N W2 V3
-3 -1 0 1 -1 2
3
3amaH Ha0Op SKCHepPHMEHTATbHBIX [JAHHBIX V. 3aBHCAINHX OT X. [I3BecTHo. UTO
JKCIIepHMEeHTaIbHbIe 3HAYEHH ; COIepKaT OMMHOKH. CUHTasd. 4TO pealdbHas 3aBHCHMOCTD (X;);)
uMeeT BHA v = Cjx cos(Chx) + Cs,. HaiiTH napamMeTpel Cj, C», Cs.
x=0 05 1 15 2 255 3 35 4 4.5 5 55 6
y=5.02 6.08 333 -0.93 -0.22 7.83 16.52 15.55 2.67 -11.42 -11.78 5.09 25.25
4
Jms TabmimaHO QyHKITNT
x(05 |1 |15 |2 2.5

yi|10.5]11.6{0.55(0.26]0.15

HOI[O'(SPHTL TOIXOIAIITIIT BIIT annpoxcu:vmpymmeﬁ e& HelmHelTHOIl 3aBICIIMOCTII 113 pAaaIa

a)y=ax’ 6)y=ae”™ B)v=a+bx 1)y=I1/(a+bx)
CpaBHUBaATh MEXTy COO0N CpeTHEKBAIPATHUECKHE TTOTPEITHOCTH.

° Hafitn mapameTpsl creayromeit (GyHKImmM y=x/(4x+B), ecan 3agaHbl e€ 3HaueHns B 10
TOUKaX:
x 3 31 32 3.3 34 35 3.6 37 38§ 39
y 061 06 0592 0.58 0.585 0.583 0.582 0.57 0.572 0.571

JlaGopatopnas pa6ora Ne§. Uuciennoe quddepeHnupoBanne 1 MHTETPUPOBaHHe

BbruncanTh KaxIpli U3 yKa3aHHBIX HHTETPAJIOB TPEMs CIIocobamu (¢ TOMOIIBI0 pyHKINI
1 inttrap(), intg(), integrate(). CpaBuuTe pe3yabTaThI.

1 1 3 T .
Jom=dx 2. [[(x* +3x — 8)dx 3. [ xsinxdx




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

3 Beraucnuth 3HaYeHHE POU3BOaHOM QyHKIMHK f(X) B ToUKe xo

1. N .
f(x) = sin (cos (;)) xg = >

g 5+ sinx 3
f(x) =tg (Cog (\/}FT)) g = 1 4_3\;

3.
f(x) = sin(x3 — 7x2 + 6x + 8) X0=1_\/§

JladopaTopHasi pa6ora Ne9. IIpudu:kéHHoe pemieHne 00bIKHOBEHHbIX AU epeHuHAIbHBIX YPABHEHUH

Bapmnant 1

1. Pemmre uddepeHHaIbHOe ypaBHEHHE II€PBOTO IOpsaka y' = 3x? pH
nHadaasHOM yeiaosud Y(2) = 0,5 ma unrepsaie 2 < x < 4. [loctpoiite rpadux.
2. Mojaenp XUIOIHAK — JKepPTBa  ONHUCHIBAeTCA  CHCTEMOH  HEeIWHEHMHBIX
g depeHNMaIbHIX YpaBHCHHH:

{x'(t) = Ax(t) — Bx(t)y(t)

y'(t) = Cx(£)y(t) — Dy(t)
Ilycte x(f) u y(1) onpelelsrOT MONY/HANHE KPOIHKOB W JIUC, COOTBETCTBEHHO, B
MoMeHT BpemeHH 7. Koaddumments Monenu 3amatotes: A=1; B=0,01; C=0,0001;
D=0,4. Onpejiesire, KaKoe KOTUIECTRO JKMBOTHEIX OyJIeT B CUCTeMe uepes 5 JIeT, eclId

B 0-if MOMeHT BpeMeHH ObL10 X(0)=2000 KpoaukoB u y(0)=350 nucui.
2

d .
3. Pemmte muddepennuanbHoe ypaBHeHHe d—t32’+ ty = sint ¢ y4eroM HaydaJbHBIX

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

Bapwuant 2
1. Haiimure pemenme OJIY y' = —y* +0,2sinx ¢ HAYAILHBIM  yCIOBHEM
y(0) = 0,707 na unreppaie 0 < x < 10. Iloctpoiite rpadux.
2. Mojens XMIIHMK — JKepTBa  OIIMCBLIBACTCS  CHCTEMOH  HEJIMHEHHBIX

auddepeHIMATFHBIX YpaBHEHHH:

{x’(t) = Ax(t) — Bx(t)y(t)

y'(©) = Cx(t)y(t) — Dy(t)
[lycts X(1) W (1) oupene/sIOT MHOIMYJBIIHIO KPOJIUKOB M JIMC, COOTBETCTBEHHO, B
MoMeHT BpeMeHH f. Koapdunuentsr Momenn 3zamarorca: 4A=4, B=0,04; C=0,0004,
D=0,8. Onpenennre, Kakoe KOJIMUECTBO )KHBOTHEIX OY/IeT B cCHCTeMe uepes 5 JIeT, eclu
B 0-if MOMeHT BpeMeHH Ob110 X(0)=6000 Kponukor u y(0)=120 aucui.

a? d
3. Pemure muddepeHnuainrHoe ypaBHEHHE d—t); + 4(1—); +3y=t—1 ¢ yueToMm

HavansHEX yerosmit v(0) = y'(0) = 0, na unreppane t € [0,10].



4.2. OueHoYHbIE CPeICTBA MPOMEKYTOYHON aTTeCTAIINU

[To noucnumimHEe MPEoyCMOTPEH 3K3aMeH. DK3aMeH MPOXOAWT Mo OmiueraMm. B kaknoMm Omimere OAWH TEOPETHUYECKHH
BOTIPOC W OJIHA 33/1a4a. DK3aMCH MIPOBOIUTCS B YCTHOI, MMCBMEHHOW WM KOMIBIOTEpHOH (opme. OlieHHBaeTCs BIaJcHIE
MaTepHaJiOM, €T0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTh NPUMEHSTH HY)XHBIC 3HAHUS, HABBIKM W yMEHUS TIPH aHAIIN3e
MIPOOJIEMHBIX CUTYallli B PEIICHUHN PaKTHYECKUX 3aTaHUH.

4.2.1. YcTHbIi WIM NHCbMEHHBIH 0TBET HA BONPOC
4.2.1.1. Ilopsipox npoBeeHNsI.
VYCTHBIM UM MHCBMEHHBI OTBET Ha BONPOC HampaBlIeH Ha MPOBEPKY 3HAHUI OCHOBHBIX DPAa3/eNoB MO TUCLUILIMHE
«YuCIeHHBIE METOIBDY.
4.2.1.2. Kputepuu oueHUBaHHS.
OuneHKa «OTJIMYHO» CTABUTCSH, €CJIH 00yJarouiics:
B oTBeTe KauecTBEHHO pacKphLI cojaepikaHue TeMbl. OTBET XOpOIIO CTPYKTypHUpoBaH. [IpekpacHO OCBOSH MOHSATHIHBIN
ammapat. [IpogeMOHCTpUpOBaH BBICOKHH YPOBEHb NMOHMMaHUS MaTepuana. [IpeBocxonHoe ymeHue (GopMysInpoBaTh CBOU
MBICJIH, 00CY>KIATh JUCKYCCHOHHBIE TIOIOKCHHS.
OneHKa «XOPOII0» CTABUTCSH, €CJIM 00y4YaroIIuicsi:
OcHOBHBIE BONPOCH TeMBI packpbll. CTpyKTypa OTBETa B LIEIOM a/ileKBaTHA TeMe. XOPOIIO OCBOEH NMOHATUIHBII annapar.
[IponeMOHCTPUPOBAaH XOPOIIWI ypOBEHb MOHMMaHHs MarTepuaia. Xopollee yMeHHe (OpPMYIHPOBATh CBOM MBICIIH,
00CyXJaTh TUCKYCCHOHHBIE MOJI0KEHHSI.
OuneHka «yA0BJIeTBOPUTEIbHO» CTABUTCS, €CJIM 00ydaromuiics:
Temy yactuuno packpeil. OTBeT caab0 CTPYKTypupoBaH. IIOHATHHHBIA ammapaT OCBOE€H dYacTW4HO. IloHMMaHue
OTJETBHBIX MOJOKCHUN W3 MaTepuaia Mo TeMe. Y ZOBICTBOPUTENBEHOE YMEHHE (POPMYIHPOBATE CBOM MBICIH, 00CYX1aTh
JUCKYCCHOHHBIE MOJIOKEHHS.
OneHKka «HEYI0BJIEeTBOPHUTEIbLHO0» CTABUTCS, €CJIH 00YyJaIOIIUiACs:
Temy He packpbul. [IoOHATHHHBIN ammapaT OCBOEGH HEYAOBJICTBOPUTENbHO. [IoHMMaHMe MarepHana (parMeHTapHOE WIH
orcyTcTByeT. Heymenue ¢hopMyIupoBaTh CBOM MBICIIH, 00CYXIaTh AUCKYCCHOHHBIC TTOJIOKEHHS.
4.2.1.3. OueHo4yHble cCpeAcTBAa.
Bonpocs! 1J1s1 yCTHOr0 MJIM NHCBMEHHOI0 0TBETa

1. NU3mepenue. Ilorpemnocts. Busl 1 HCTOYHUKY MOTPEIIHOCTEH.
. [IpubnuxeHHbIe perieHus ypaBHeHH 1 ux cucteM. IloctanoBka 3agaun. J[Ba Tana perieHus 3a1auu.
. OTzeneHue KopHeH.
. YTouHeHHe KOpHel METOAOM Ipo0.
. YTO4YHEHHe KOpHEH MEeTOJIOM X0 (IPOHNOPIIMOHATIBHOTO JICJICHHS).
. YTOUHEeHHEe KOpHEH METO/I0M KacaTenbHbIX (MeTo HpioToHa).
. YTouHEeHHe KOpHEH KOMOMHUPOBAHHBIM METO/IOM.
. YTOUHEHHE KOPHEN METOI0M POCTON UTEpALIUH.

9. TouHbIE METO/BI PELIEHUS CUCTEM JINHEHHBIX YpaBHEHUH.

10. TIpubnrmKxeHHBIE METOABI PEIICHHSI CUCTEM YPaBHECHUH.

11. Uurepniommposanue ¢pyHkuid. [lToctaHoBKa 33241 HHTEPIOINPOBAHUS 1 331241 TTapaboINIecKoro
HHTEPIOIUPOBAHUSI.

12. Meroz HeonpenelieHHbIX K03 duireHToB. EqMHCTBEHHOCTD pelleH s 3a1a4H.

13. NuTepnionsitimornas popmysia Jlarpamxka.

14. TlepBast uaTepnonsiuonHas Gopmyia HeroToHa.

15. Bropas untepnonsinnonHas popmysna HeroToHa.

16. ITorpenHoOCTH MapabOINYECKOTO HHTEPIIOIUPOBAHNSI.

17. UnTepnionupoBaHue crulalHaMu

18. TIpubmmxennoe auddepeHnupoBaHme.

19. YucneHnHple METO/IbI BBIYUCIIEHUSI HHTETPAJIOB

20. KBagparypusie popmynsl Hetotona-Koreca.

21. ®opmynbl NPSIMOYTOIBHUKOB.

22. ®opmyna Tpameuny.

23. O60061meHHas popMmyia Tpaneum.

24. ®opmyna CummcoHa.

25. O606menHas popmyna CUMIICOHA.

26. OueHka MOrpenrHoCTH METOIOM JIBOMHOTO IepecyeTa.

27. Meton Monte-Kapo BEIYHCICHNS HHTETPAIOB

28. YucnenHsle MeToIbI petenns nuddepenuansubix ypasaennit. Jluddepennnansioe ypaBHEHHE U €T0
peleHue.

29. Meron Diinepa pemenus quddepeHnnanbHbIX ypaBHEHUH.

30. Meron Pynre-Kyrra pemenus nuddepeHnuaibHbIX ypaBHEHHH.

31. PemieHue ypaBHEHUH C YaCTHBIMU IPOU3BOAHBIMU METOJIOM CETOK.

0 AN LN AW



32. O6paboTKa SKCIIEPUMEHTAIBHBIX NaHHbIX. [locTaHOBKA 3amaun. J[Ba dTana pereHus MOCTaBICHHON 3a/1a4u.
33. MeTox cpeaHux.
34. MeToJ HAaNMEHBIITNX KBaJIPaToOB.
4.2.2. Pemienue 3aaa4
4.2.2.1. Ilopsigox nmpoBeaeHHsI.
[pemmararorcs 3a1a4u Ha IPOBEPKY YMEHUH pemIaTh 3aadd YUCIICHHBIX METO/IOB.
4.2.2.2. Kpurepuu oneHUBaHNS.
O1eHKA «OTJIMYHOY» CTABHTCSH, €CJIN 00yYAIOLIHMCSI:
3aiaHre BBIMOJIHEHO TOJIHOCTHIO U MPABIIHHO.
O1eHKA «XOPOII0» CTABUTCS, €CJIN 00YYAIOIUMCS:
3amaHue BBITIOJHEHO TIIOJIHOCTBIO, HO HET JOCTaTOYHOrO0 OO0OCHOBaHHs. MM mpu BEpHOM pEIICHHH JOMyIIcHA
BBIUMCITUTENIbHAS OIMOKA MIIH HEIOYET, HE BIUSIOIIUIN HA MPAaBUILHYIO MTOCICIOBATEIBHOCTD PACCYKICHUIMA.
O1neHKa «y/I0BJIETBOPUTEILHO» CTABUTCS, €CJIH 00YYAOLIUMCS :
3amaHue BHITOIHEHO YaCTHYHO MU ¢ (PaKTHUECKAMH U BEIYUCIUTEIHHBIMH OITHOKaMHU.
OlneHKa «HEeY/I0BJIETBOPUTEIbHO» CTABUTCS, €CJIU 00yAI0UMCS :
3anmaHue He BHITIOIHEHO WM BBHITOIHEHO C OONBIINM KOJIMIECTBOM (DPaKTHUECKUX U BRIYHCIUTENBHBIX OIIHOOK.
4.2.2.3. OueHo4HbIe cpeCTBA.
1. Pemuth ciocoOOM XOp/ M KacaTelIbHBIX ¢ TOUHOCTHIO 10 0,01 cienyromiee ypaBHEHUE

x*+3x-20 =0.

2. PemuTh criocoOOM XOp.I M KacaTelbHBIX ¢ TOYHOCTHIO 10 0,01 crenyroiee ypaBHEHHE
x-2x-5 =0.

3. Hcnonbk3yst HHTEPIOIAIHOHHYO Gopmyity Jlarpamka, HATH ypaBHEHHE MapadoIbl IPOXOIAIIeH yepe3 TOUKH (2;
0), (4;3), (6; 5), (8; 4), (10; 1).

4. Hawer touku (0; 3), (2; 1), (3; 5), (4; 7). Ucnonb3yss mHTepHOIANHOHHYIO (popmymy JlarpaHka, cOCTaBUTh
ypaBHeHHE GYHKIMH, TPUHUMAIOIICH yKa3aHHbIC 3HAUCHHUS TIPH 33JaHHBIX 3HAYCHHUSIX apryMEHTA.

5. Hcnonb3ys HHTEPNOIIIUOHHYIO GopMmyy Jlarpamxka, mocTpouTh QYHKIUIO, MIPUHUMAOILYIO 3HAYCHUS 3aJaHHBIC
TaOJIHMIEN.

x | 1] 3476
y | 7|5 | 8 |14

6. /JlaHbI mecsTUYHBIE JTOTAapH(MBI YUCEI:
lg 2,0 =0,30103, 1g2,1=0,32222, Ig 2,2 = 0,34242,
lg 2,3 =10,36173, Ig 2,4 =0,38021, Ig 2,5=0,39794.

[Tose3ysCh MHTEPIONAMOHHOM hopmyoit HeroroHa, Haiti 1g 2,03.

2
7. Tlo dopmyse mpsaMOyronbHUKOB Beraucauts | = I\/XdX , pa30uB MHTEpBaJ MHTETpHpoBaHusA Ha 10 wacreil.
1

O1eHUTH MTOTPENTHOCTb.

8. Ilo ¢popmymne CuMICOHA BRIYHCIUATH , ¢ TouHocThI0 710 0,001

L 2
| = Ie’x dx
0

9. Tlo dopmyiie Tpaneuuii BHIYUCIUTD , ¢ TogHOCTHIO 70 0,01

10. Haiitn, mcmons3yss Meron Oiinepa, 3HaueHHs (QYHKIMM Yy, onpenensieMoil nuddepeHInanbHbIM ypaBHEHHEM
r_Y—X
y+x _ _
, npu HadainpHOM ycnoBuM y(0) = 1, mpuammas h = 0,1. OrpaHuuuBasCh OTHICKAHHEM MEPBBIX

YETBIPEX 3HAYECHUH Y.
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Tpunoorcenue 3
K paboueli npozpamme OUCYUNTUHBL (MOOYIs)
51.0.04.07 Yucnennvie memoout

Ilepeyens HHGOPMALIMOHHBIX TEXHOJIOTHI{, HCIIOJIb3YEeMBbIX /I OCBOCHHUS JUCHUIJIMHBI (MOIYJIf), BKIIOYAs
nepeyeHb MPOrpaMMHOro obecnedeHusi 4 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

Hanpasnenne moarorosku: 09.03.03 - [NpukinanHas nHGOpMaTHKA

HpO(l)I/IJ'II) noarotoBku: Ilpuknannas I/IHd)ODMaTI/IKa B 5KOHOMUKC

Ksamudukamnms BEITyCKHHKA: OakaiaBp
®opma o0yueHus:: 3a04HOE
SI3bIk 0OyUeHUs: pyccKuit

T'on Hawana oOyueHus mo obpasoBaTensHON mporpamme: 2021

OcBoeHue JUCHUITIINHBI (MO,Z[yJ'IH) npeanojara€t HMCrIoJIb30BaHUC CICAYIOMICTO MPOrpaMMHOTIO obecrieueHusT U
I/IHq)OpMaHI/IOHHO-CHpaBO‘IHLIX CHCTCM:

Office Professional Plus 2010

Kaspersky Endpoint Security mast Windows

GIMP

Inkscape

Notepad ++

Python

Lazarus

OnexrpoHHas oubnmoteuHas cuctema «ZNANIUM.COM»
SHGKTPOHHaS[ OMOIMOTEYHAs CHCTEMA I/ISILaTeJ'ILCTBa «JIaHB)»
SHGKTPOHHaS[ OMOIMOTEYHAs CUCTEMA «KOHCYJ'ILT&HT CTyACHTa»



