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1. MACHOPT PABOUYEM NPOI'PAMMBI YUEBHOM JUCITATIINHBI
YUCJEHHBIE METO/bI
1.1. O0sacTh NPUMEHEHUs POrPAMMbI

Pabouas mnporpamma y4eOHOM AMCHUIUIMHBI — SABJISETCS  YacTbIO
MPUMEPHON OCHOBHOW mpodeccuoHanbHOM 00pa3oBaTeIbHOM MpOrpaMMbl B
cootBeTcTBUM ¢ PI'OC no cnenmansHocTr CIIO, BXoasmen B COCTaB YKPYITHEHHOU
rpynnel  npodeccuit 230000 MudopMaTtvka U BBIYMCIUTENbHAs TEXHUKA I10
HanpasiieHnt0 noAaroroBkn  09.02.03  IIporpaMMmupoBaHue B  KOMIIBIOTEPHBIX
CUCTEMAX.

1.2. MecT0 y4eOHOH JTUCUMILVIMHBI B CTPYKTYpe NPOrpaMMbl OATO0TOBKHU
CHEeLHATNCTOB CPEJHEro 3BeHa

JlucuumuinHa BXOAUT B IPO(EeCCUOHATBHBIN LUK
IIpenmecTByromue qUCHUILINHBI

Ne [upne [Ha3zBauue o
B pesynbrare uzydeHus yaeOHOW TUCIUILTUHBI 00y4Jaronuecs JOJDKHBI

. [KC T CLIMILIHHBI
. [KOMII [PAKTUYCCKUN
CTCH SHath yMeTh OIBIT (BJIAJIETD)
185051
1. |OK [Daemeurs! (OCHOBBI JIMHEMHOH BrinosiHaTh onepauun  (Brnaaets
1-9  BwICHICH QIreOpbl U AHAJTMTHYECKOW  [HAJ MATPUIIAMU U METOIaMH
[IK |MaTeMaTUKU. [F€OMETPUU; OCHOBBI pemaTb CUCTEMBI g depeHnnab-
1.1, i hepeHInaIbLHOTO U NMTUHEHHBIX YPaBHEHHH; [HOTO Y HHTETPaJib-
1.2, WHTETPAIBHOTO pelarhb 3a1a4u, HOT'O UCUYHCIICHUS
2.4, VMCUYHCIICHUS; KOMIUICKCHBIC [MCIOJIb3YS YPABHECHUS |JIsl PEIICHUS
3.4 qrcena U apuMETHUECKHE |[IPSMBIX H KPUBBIX KOHKPETHBIX
oTepary HaJl HUMHU. BTOPOTO TIOPsIKA HA 3a7ad4.
[JI0CKOCTH; IPUMEHSTh
METOIbI
middepeHnnanbHOro 1
MHTETPaTbHOTO
VMCUYHCIICHUS; PEIIaTh
OOBIKHOBEHHBIC
middepeHnnanbubie
YPaBHEHUS;, BBITIOHSATh
apudmeTnyeckue
orepary Hajl
KOMILJICKCHBIMU
YHCIIAMM.




OK  |OcHoBBI Otanbl penieHus 3a1a4n Ha |PaGotaTh B cpene BJIAJICTh S3BIKAMU
1-9  jmporpamMmmupo-2BM; TUNBI JaHHBIX; [IPOrPaMMHUPOBAHUSA;,  [IPOrPaMMHUPOBa-
[IK  [BaHus. 0a30BbIe KOHCTPYKIIUU [peajin30BbIBATh HUs Y HaBBIKAMU
1.1- 3y4aeMBbIX SI3bIKOB [IOCTPOCHHBIE OTJIAJIKH
L5, [porpam QJITOPUTMBI B BUJIE [IPOrPAMM.
3.1 MHUPOBAHHSL. [IPOrpaMM Ha KOHKPET-

HOM SI3bIKE

[IPOrpaMMHUPOBAHMUSL.

1.3. esn u 321241 y4eOHOM JUCHMILUIMHBI - TPEOOBAHUA K pe3yabTaTaM

0CBOCHUA NTUCHUITI/IMHBI

B pe3ynbrare uzydeHus 00s3aTeIbHON YacTH Yy4eOHOro UKIa 00y4aromuiics

JOJIKEH YMETh:

MCIIOJI30BaTh U3BECTHBIEC YMCICHHBIE METO/IbI JJI PELICHUS] MaTEMaTUYECKUX
3azay;

BBIOMPATh ONTUMAIbHBIM YMCICHHBIA METO/ JJIs PEIICHHsI IOCTABIEHHOM 3a1a4H;
MOJIy4aTh MAaTEMaTHYECKUE OLIEHKU TOYHOCTH UCXOAHOW MH(POPMALIMU U TOUHOCTH
BBIOPAHHOT'O YMCIIEHHOI'O PELIeHUs 3a/1auu;

pa3pabaThiBaTh AJITOPUTMBI U MIPOrPAMMBI JJIs PELIEHUS] BBIYMCIUTENBHBIX 3a/1ad,
YUHUTHIBas HEOOXOJUMYIO TOUHOCTh MOJYy4aeMOro pe3yiabTara.

3HaTh:

MPECTaBICHUE YHUCEN B MaMATH AJIEKTPOHHO-BBIUUCIUTENbHBIX MaminH (9BM) u
JNEUCTBUS HAJl HUMU, BKJIIOYAsl OLIEHKA TOYHOCTH NPOU3BOJIUMBIX BBIYMCICHUN

YUCJICHHBIE METOAbI PELICHUS MaTEMAaTUYECKUX 3a1a4: UHTEPIOJIUPOBAHU
(GyHKUIUH, YUCIEHHOTO UHTEIPUPOBAHUS, PEILICHUS CUCTEM JIMHEHHBIX
anredpanvecKux ypaBHEHUH, YUCIEHHOrO peieHus TudpepeHnnanbHbIX
YpPaBHEHUHU.

MakcumainbHas yueOHasi Harpy3ka o0yuaroierocsi 86 4acoB, B TOM YHCIIE:

oOsi3aTeNbHasl ayIUTOPHAsl yueOHasi Harpy3Ka 60 4acoB;
caMocCTosiTeIbHas padoTa 20 4acoB;
KOHCYJIbTallUH 6 4acoB.

1.4. IlepeyeHb IVIAHUPYEMBIX Pe3yJbTATOB 00y4eHUs MO0 AMCHUIIMHE

(mepedeHnb popMuUpyeMbIX KOMIIETCHLUI)

Kox

HanmeHnoBaHue pe3yibrara 00y4eHus

[1K 1.1.

OCyIEeCTBISITh pa3paboTKy crienuHUKAIIiA OTACTHHBIX KOMIIOHEHT.




[1K 1.2.

OcCyIecTBIITh pa3paboTKy KoJia IPOrPaMMHOTO MPOYKTa Ha OCHOBE TOTOBBIX
creruuKauii Ha YpOBHE MOIYJISL.

11K 1.3. |BrimonusTs 0TIaKy IpOrpaMMHBIX MOJLYJIE C HCIIONB30BAHMEM CHELMATN3HPOBAHHBIX
[IPOrPaMMHBIX CPEJICTB.
[1K 1.4. o
BEINONIHATH TECTUPOBAHUE TPOIPAMMHBIX MOJTYJICH.
[1K 1.5.
OCymIecTBIATh ONTUMHU3AIMIO TPOTPAMMHOT0 KOJIa MOIYJIS.
[1K 3.3. \Brmonmars OTJIAJIKy MTPOrPAMMHOTO MPOIYKTA C UCIOIb30BAaHUEM CIIEIIUATM3UPOBAHHBIX
[IPOrPaMMHBIX CPEJICTB.
[1K 3.4.
OcymiecTBIATh pa3pabOTKy TECTOBBIX HAOOPOB M TECTOBBIX CIICHAPHEB.
K 1. o o
0 [ToHMMaTh CYIIHOCTB M COLMAIBHYIO 3HAUMMOCTh CBOEH Oyyiieit npodeccuu, IposiBIiTh
K HE YCTOMYMBBIN UHTEPEC.
K 2.
© Opranu3oBbIBaTh COOCTBEHHYIO JIESITEILHOCTh, BEIOMPATh THIIOBBIE METOJIBI U CIIOCOOBI
BBITIOTHEHUS TPO(ECCHOHANBHBIX 33/1a4, OLICHUBATh UX 3((EKTUBHOCTH M KaYECTBO.
OK 3. [IpuHUMAaTh penIeHus B CTAaHJAPTHBIX U HECTAHAAPTHBIX CUTYallUsX U HECTU 32 HUX
OTBETCTBEHHOCTb.
K 4. o
0 Ocy1iecTBIATh MOUCK U MCIIOJIb30BaHHE HHPOPMALUU, HEOOXOAUMOM U1 3(PPEKTUBHOTO
BBITIOJTHEHUS TPO(ECCHOHANBHBIX 33/1a4, TPO(ECCHOHATBHOTO M JMYHOCTHOTO
OK'S. Menonssoars MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B IPOPECCHOHATBHOM
eI TeIbHOCTH.
OK 6. pagorars B kostekTHBE 1 B KoMaH/Jie, 3pPEKTUBHO OOIIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, TIOTPEOHTEISIMH.
OK 7. bpath Ha ce0s1 OTBETCTBEHHOCTH 32 pa0bOTy YWICHOB KOMaH/bI (MIOAYMHEHHBIX), 32
[pe3yabTaT BHIOJIHEHHS
K 8.
OK 8. lcamocrosrensio OTIPeNeNIATh 3aa4H MPO(HEeCCHOHATFHOTO U INYHOCTHOTO Pa3BUTHA,
3aHUMAaThCS CaM00OPa30BaHNUEM, OCO3HAHHO TJIAHMPOBATH MOBHINICHNE KBATU(HKAIIHNH.
OK 9.

OpueHTHPOBATHCS B YCIOBHUSAX YaCTOM CMEHBI TEXHOJIOTUH B MPO(ecCHOHAIBHOM

NCATCIIBHOCTH.




2. CTPYKTYPA U COJEPXKAHUE YYESEHOM JUCIUILINHBI
2.1. O0bem yueOHO# IUCHUIIMHBI M BUBI Y4e0HOH padoThl

Buj yueOHoil paboThl

O0beM yacoB

MaxkcuManbHas yueOHast Harpyska (BCero) 80
OO0s13aTenbHas ayIMTOpHAs yaeOHas Harpy3Ka (BCero) 60
B TOM YHCJIC:

3aHATHUS JEKIIMOHHOTO TUIIA 30
TMIPAKTHYCCKUC 3aHATHSA 30
nmabopaToOpHbIE 3aHATHUS

CamocrosiTenbHast paboTa o0ydaromerocs (BCero) 20
B TOM YHCJIC:

pedepar

CaMOCTOsATeNIbHAs BHEAYIMTOPHAs paboTa B BUC JIOMAIIHUX NPAKTHYCCKUX 3aaHUM, UHIMBHUyIbHBIX 33JJaHUH, 20
CaMOCTOSATENILHOTO I10100pa M U3yUESHHUS JIOTIOJIHUTEIILHOIO TEOPETUIECKOT0 MaTepraa

VKa3bIBAIOTCS APYTHE BUJIbI CAMOCTOSATENILHOM paboThI IIPU UX Hanmuuuu (pedepar, pacueTHo-rpaduyeckas padora,

BHEay/IMTOPHAS CaMOCTOsATeNIbHAsL pad0Ta | T.IL.).

[IpomexxyTouHas arTectanus B popme 3aueTa/sx3aMena/aud3auera 9K3aMeH




2.2. CTpyKTYypa AUMCHUILINHBI

2.3. TeMaTHu4eCKUH IVIAH U COAEP:KaHME YU4eOHOM IMCUUILIMHBI YUnCcIeHHbIE MEeTOAbI

KonungectBo Ay TUTOPHEBIX YaCOB

CamocrosiTen

bHasA

HanmeHnoBaHue pasieiios U TeM Ipakr | paGora
Bceero Teopernieck J?:ggKZ:oH ooyuatontero
oe o0ydeHue patop| - cx (ac)
HBIC
3aHATHA

Paznen 1.[1pubnvkeHHbIC YUCTa U ACUCTBUS HAJl HUMH 16 6 6 4
Tema 1.1. [lonATHE O MaTeMaTUYECKOM MOJCITUPOBAHUN. DTAllbl PEIICHHs MPUKIIAJHBIX 3a7a4 U KJIaccu(huKaIus ) ) 1
omun6oK. [ToHsATHE 0 KOPPEKTHO M HEKOPPEKTHO MOCTABJICHHOM 3a1aue.
Tewma 1.2. [IpubnrkeHHOE MpeACTaBICHUE BEIIECTBEHHBIX YHceN B maMsTu DBM B BUie YuCel C MIaBaronieit > > 1
TOYKOU. ApudmeTnueckue ornepary HaJl YUCIIaMH C TUTABAOIIEH TOUYKOM, X 0COOCHHOCTH U CBOMCTBA.
Tema 1.3.ITorpemHocTy apudmerndeckux oneparmid. OneHka NOrpelIHOCTe! pe3yIbTaTOB ASHCTBUIA Hal ) ) )
MPUOJIMKCHHBIMA 3HAUYECHUSIMH YHCEI
Pasnen 2. YucneHHble METObI 64 24 24 16
Tema 2.1. [IpubnuxeHHbIe penIeHns anreOpandeckux U TPAHCLEHICHTHBIX ypaBHEHUN 4 4 2
Tema 2.2. Pemenue cucteM JTMHEHHBIX adreOpanyuecKux ypaBHEHUN 4 4 4
Tema 2.3.MIHTEpIONMpPOBAaHHE U SKCTPAMIOIMPOBAHKIE (DYHKITHIA 4 4 2
Tema 2.4.YnucneHHOe MHTErpUpOBaHUE 4 4 2
Tema 2.5.Uncnennoe perieHne OOBIKHOBEHHBIX TU(GepeHIINATbHBIX YPaBHEHHHA 4 4 4
Tema 2.6.YucnenHnoe pelieHue 3a1a4 onTuMu3auuu. JInHeiHoe nporpaMMupoBaHue 4 4 2
Bcero o aucuumniantae 80 30 30 20




HauMeHOBAHME PA3ICIOB H TeM Conepxanue yuyeOHOro marepuaia, JadopaTopHble pabOTHI M MPAKTUYECKHUE 3aHATHUS, 06BeM VpoBeH:
caMoCTOsiTeNIbHAsT paboTa 00ydaromuxcs [1acos OCBOCHHS

Paznen 1. [TpubnrkeHHbIC YKClia U ICHCTBUS HAI HUMU 16

Tema 1.1. Ilonsarue o Hexoropsie MaTemarnueckue Moaenu. Knaccudukanus ommbok. KoppekTHOCTh MaTeMaTndecKoi > >

MaTeMaTHYECKOM ITOCTAHOBKH 3a1a4H.

MO/IETTMPOBAaHUU. DTalbl [TpakTdeckue 3aHsATHS

PCLICHNUS IPUKIAHBIX 3a1a9 M 1] TIpumep HEKOPPEKTHO MOCTABICHHONW 3a/1ay, HEYCTOMYMBOM MO BXOHBIM JIAHHBIM: 2

K1aCCH(HKALUS OMIHOOK. i depeHnrpoBanre GyHKINUN, 33 JAHHON TIPUOIMKEHHO.

[10HATHE O KOPPEKTHO M CamocrositenbHas pabora

HEKOPPEKTHO IOCTaBICHHON 1

3aaue, [ToaroToBKa K MPaKTHYECKUM 3aHATHUSAM, U3yUYEHUE MaTepualia 1o PeKOMEH/IOBAaHHBIM y4eOHUKaM
Hopmann3oBaHHbIE CUCTEMBI YHCEN C IUIaBarolel TOUkoi. OTHOCUTEbHAS TOYHOCTh MAIIMHHOM

Tema 1.2.TTpubmmkentoe apumernkyu . Apudmeruueckue onepauu B OBM. OmuOKH OKpYIJIECHHS, NEPEIOIHCHHE, 2 2

NPE/CTABICHUE BEIECTBEHHBIX |y iari i yprit HyJTb.

YHCEN B AMATH SBUM B BI/IE[G Mpaxrideckue sansTus

Z?f(;;;ﬁiiifi?ﬂi;:ﬁiﬁ Ha 2. BnusiHure omOOK OKPYTJIEHUS! HA TOYHOCTDH BBIYMCIICHHI MTPU BEIOOPE alroOpyUTMa perIeHHs 2

YHCIaMU C IJIaBaroIIei TOYKOIA, pajatu.

IX 0COGEHHOCTH M CBojicTBa,  [cAMOCTOATENbHas paboTa 1
[TonroToBKa K MPakTHYECKUM 3aHATHUSIM, U3yUYE€HUE MaTepuasia N0 PeKOMEHIOBAaHHBIM y4eOHUKaM

Tema 1.3. TlorpemHocTy BriBox (b?pMyn 1151 aDCOIOTHOM M OTHOCHTENBHBIX OLIMOOK MPH BBITOTHEHUU apU(PMETUIECKUX ) )

. onepauuii. Pacpoctpanenue ommbok. [Tpumepsr.

apuMeTHYECKUX ONepaui.

OtieHKa morpemHocTeii [IpakTHuecKue 3aHATHS 5

pe3yJIbTaTOB JCHCTBUI HaJl 3.Berunciienre morpenHocTeld pe3yabTaTOB BEITIOTHEHHS apu(PMETHICCKUX JCHCTBHIA.

PUOJIMKCHHBIME 3HAYEHUAMA [ anoCTOSTEAbHAS paGota

HCelL. [ToaroToBKa K MPaKTHYECKUM 3aHATHUSAM, U3yUeHHUE MaTepualia 10 PeKOMEHIOBAHHBIM y4eOHUKaM 2

Paznen 2. YucneHHbie METOIbI 64

Tema 2.1. [TpubnwxeHHbIC OTtnenenne KopHel ypaBHeHUs. MeTo | MOJI0BUHHOTO jAeneHus. Meroa xopa. Meron 4 )

METO/Ibl pELIECHUS KacaTeabHbIX. KOMOMHUPOBaHHBII METOI XOpA U KacaTelbHbIX.

Irebpaneckux 1 _ |[pakruueckue 3ansTUs

TPAHCLCH/CHTHBIX YPABHCHUN. || Perenye ypaBHeHuUI TpHOIMKEHHBIME METOIAMH. Pelllenne ypaBHeHHi! ¢ HOMOIIBIO 4

MHCTpyMeHTaNbHBIX cpenctB MSExcel u MathCad

CamocrosTenbHas padora




[ToAroToBKa K MPAKTUYCCKUM 3aHITHIM, U3YUCHUE MaTepHalia 0 PEKOMECH/IOBAHHBIM YYCOHUKAM.
Pa3pabotka u peanmsanusi Ha s3bike Turbo Pascal anropurma perneHusi ypaBHEHHS METOAOM
MMOJIOBUHHOTO JICJICHUSI, UCTIOIB3Ys IIUKII C MapaMeTpoM U (OpMYITy JUIsl BEIYUCICHHS KOJIUYECTBA
MOCIIE0BATEIBHBIX MPUOIMKSHUN TI0 3a1aHHOM norpemHocTi. CocTaBlieHHE U MCCIIE0BaHUE Ha
CKOPOCTb CXOJIMMOCTH QJITOPUTMa, TOCTPOSHHOI'0 aHAJIOTUYHO METOAY MOJIOBUHHOIO JCJICHHUS, HO
C JeJIeHHeM OTpe3ka Ha Tpu vacTh. CocTaBieHHE MPOrpaMM peaau3alvi METOJO0B CEKYIIHX U
xopa. Pa3paborka anropuTMa KOMOWHUPOBAHHOTO METOJAa XOPJ M KAacaTelbHBIX, C IOMOIIbIO
KOTOPOTO MPUOIIIKEHUE K KOPHIO TPOUCXOIUT C JBYX CTOPOH.

Tema 2.2. Pemenue cuctem
TTMHEWHBIX anreOpandecKux
ypaBHEHU I

CHcTeMbl JIMHCHHBIX ajareOpandeckux ypaBHeHud. Meron ["aycca pelieHHs CHCTEM YpaBHCHHMIA.
[Mpumenenne Meroma [aycca mpu BBEIYHCICHHHM OINpEACHUTENeH ¥ OOpalmieHuH MaTpHIL.
HTepalluOHHBIA  METOL laycca-3eitnenss. Meronq TpPOroHKM MJi PEUIEHUS CHUCTEM C
TpEeXAMaroHaabHOM MATPULIEN

IIpakTuyeckue 3aHsITUs

2.Pemenue cucreM JMHEHHBIX YypaBHEHHM MerogoM [aycca, HTEpallMOHHBIM  METOJIOM|
["aycca-3eiaens, METOI0M MPOroHKH ¢ nmomoiisio MSExcel, MathCad

CamocrosTenbHas pabora

HOHFOTOBK& K IIPAKTHYCCKHUM 3aHATHUAM, U3YUCHHUC MaTCpHralia 110 pCKOMCH/I0OBAHHbBIM y‘-IeGHI/IKaM
Pa3pabotka m peanm3amusi Ha si3bike Turbo Pascal amroputmoB meroma I'aycca ¢ BbeIOOpOM
rJIABHOTO JIEMEHTA, UTEPAllMOHHOro MeToa [ aycca-3eiiienss 1 MeTo/ia IPOrOHKH

Tewma 2.3.MuTepnonmpoBanue
U DKCTPAIOIMPOBaHHUE
byHKIMI

[locranoBka 3amaum  anmpokcumanuu — GyHknwid. WaTtepnomsmums.  CyliecTBOBaHUE |
€AVMHCTBEHHOCTb MHTEPIOJIALIMOHHOIO MHOrowieHa. VHTepnonsanuoHHbld MHOrOWwIeH Jlarpanxa.
WuTepnonsuuonHelii MHorowieH Herotona. MaTepnionsanus craiHaMyu. DKCTpanosuusl.

[IpakTyeckue 3aHATHS

3. CocraBienue UHTEPNOIAIMOHHBIX Gopmyn Jlarpamxka u Herotona. [Ipubmmkenue GpyHkuuu ¢
MMOMOIIBI0 HHCTPYMEHTAILHBIX CPEJICTB.

CaMocrosTenbpHas padora

[ToaroToBKa K MpakTHYECKUM 3aHATHAM, U3yUeHHE MaTepHala M0 PeKOMEHIOBAaHHBIM YUeOHHUKAM.
Pazpabotka u peanmzanus Ha OBM  mporpamm mHTepnoiupoBanus (GyHKIuH 1o (Gopmynam
Ularpanxa u Herotona. Peanusanus nporpaMMel cyOTaOynmupoBaHust (pyHKITUH.

Tema 2.4.Yuciaennoe
MHTETPUPOBAHUE

[TocraHoBKa 3aJayM YHCICHHOTO WHTETpUpOBaHUs. DOpMyJIbl MPSAMOYTOJIBHUKOB U TPanELHid.
Ksanparypusie ¢opmynsl Herorona-Koreca. ®@opmyma Cumricona. Kamparypubeie (GopMyIisl
["aycca.

[IpakTyeckue 3aHATHS

4. BbluuClIieHHE WHTErpajoB MNpU MOMOLIM (HOPMYNT YMCICHHOrO WHTErpHpoBaHHs. YuCIEeHHOE
MHTEerpupoBanue ¢ ucnonb3doBanueM MSExcel ' MathCad

CamocrosTenbHas padora




HOI[FOTOBKEI K IPAKTHYCCKHUM 3aHATHAM, U3YUYCHUC MaTCpHrajia 110 pCKOMCHAOBAHHBIM y‘-Ie6HI/IKaM.
Peanu3anus Ha OBM mporpammbl BBIYUCIICHUS MHTErpaja mo (opMysiaM MPSMOYTOJLHUKOB H
rpanenuii. Momudukanus MTPOrpaMMbl BBIYUCIEHUS 1O (OopMylie Tpamenuidi ¢ MPUMEHEHHEM
MeTo1a IBOMHOTO cyeta. CoCTaBICHHUE U OTIAIKa TPOrPaMM BBIYMCIICHUS WHTErpaiia mno hopmyiie
CuMIICOHA ¥ Ha OCHOBE KBaJipaTtypHbIX hopmyn [aycca.

HOHFOTOBK& K IPAKTHYCCKHUM 3aHATHAM, H3YUYCHUC MaTCpHrajia 110 pCKOMCHAOBAHHBIM y‘-IGGHI/IKaM.
Pemienne 3aa4 OITUMH3AlHU C ITIOMOIIBIO HHCTPYMCHTAJIbHBIX CPCACTB.

Tema 2.5. UucneHuoe Uucnennoe pemenue 3agaun Komm. Meroa Ditnepa. Meron Pynre-Kyrra. 4
penieHne OOBIKHOBEHHBIX [IpakTueckue 3aHATHS 4
nudQepeHInaNbHbIX YpaBHEHUH. 5. YncieHHoe pelieHre 3agaud Komw Mertomamu Jisiepa M Pynre-Kyrra  mpu momorny
MHCTPYMEHTAIbHBIX CPE/ICTB.
CamocrosTenbHas padora 4
[ToAroToBKa K MPAKTUYCCKUM 3aHITHIM, U3YUYCHUE MaTepHalia M0 PEKOMECH/IOBAHHBIM YYCOHUKAM.
Peanmmzanmss mHa OBM mporpamm pemeHus 3amaun  Komum Metomom Dijepa ¢ JABOMHBIM
MPOXOXKACHUEM 3a/IaHHOT0 OTpe3ka U MetojoMm Pynre-Kyrra 4-ro mopsjika ¢ aBTOMaTUYeCKHUM|
BBEIOODOM II1ara Mo 3aJIaHHOW TOYHOCTH.
Tema 2.6. Uucnennoe MeToapl MUHUMHU3AIUK (QYHKIHA OTHOW M JIBYX NMEPEMEHHBIX: METOIbl JTUXOTOMHH, 30JIOTOTO 4
peleHye 3a/a4 orTuMu3auuy,  [CCUCHHA. MHoroMepHble  METOABI  ONTUMHU3ALMH: METOAbl  IMOKOOPJIMHATHOIO  CITyCKa,
Tnneiinoe HANCKOPENULIEro CIyCKA.
pOrpaMMHPOBAHHE. [IpakTHueckue 3aHATHS 4
6.Pemenue 3a1a4 JIMHEHHOTO MPOTrpaMMHUPOBAHUS ¢ UcTioyib3oBanneM MSExcel.
CamocTosiTenpHas paboTa 2

JUIsL XapaKTEpUCTUKU YPOBHSI OCBOCHUS y4eOHOT0 MaTepHasa HUCIOJIb3YIOT CIEAYIOIUe 0003HaYCHHUS:

] .—O03HaKOMHUTENBHBIN (y3HABAHUE PAHEE U3YUEHHBIX CBOMCTB)

2.---penpolyKTUBHBIHN (BBIIOJIHEHHUE JEATEILHOCTH IO 00pa3Iy, MHCTPYKIMH WU TIOJ PYKOBOACTBOM)
3.---IPOAYKTUBHBIA(IUIAHUPOBAHUE U CAMOCTOSITENIbHOE BBINOJIHEHUE JIEATEIbHOCTH, PEIICHNE IPOOJIEMHBIX 3a/1a4)




2.4. Copaepxanue pa3iesioB AMCHUIIHHbBI

2.4.1. 3auaTHd JeKINOHHOTO THIIA

KoMOnHUpPOBaHHBII METO XOpA U KacaTelabHbIX. CHCTEMbI TUHEWHBIX alNreOpandecKux
ypaBHeHu. Meron I'aycca pemenus cucrem ypasHenuil. [Ipumenenue metona I'aycca pu
BBEIYHCIICHUY OIpeenuTeneii u oopamennn Marpuil. tepannonnsiii Mmeton [aycca-3eiinens.
MeTox IPOrOHKY AJIs PELICHUs CUCTEM C TpeXAuaroHaabHoN matpunei. IlocranoBka 3amauun
anmpoxkcuMarnuu Gyskuui. Matepnomsimums. CyliecTBOBaHHE U €TMHCTBEHHOCTh
MHTEPIOJIILIMOHHOIO MHOrOWlIeHa. MHTEepIonsMOHHbIA MHOrOWwIeH Jlarpanika.

M HTeprnonsuuonHblii MHorowieH Herotona. MaTepnionanus craiHaMyu. DKCTpanossusl.

[locTaHOBKA 3a7a4M YUCICHHOIO HMHTErpuUpoBaHUs. POpMyIibl IPAMOYTOJIBHUKOB U TPaICLUN.

KBanpatypusie popmyisl Hetorona-Koteca. @opmyna Cummncona. KBagpatypasie popmyiisl
["aycca. Uucnennoe pemenue 3agaun Komm. Metoz Oitniepa. Meton Pynre-Kyrra. Metozpt
MUHUMH3AIUU QYHKIUNA OJJHOM M IBYX IEPEMEHHBIX: METO/IbI JMXOTOMHH, 30JI0TOTO CEUCHUSI.
MHOTrOMEpHBIE METOIbI ONITUMHU3ALIMH: METO/IbI IIOKOOPAMHATHOIO CIIYCKA, HAUCKOPEHIIErO
CILyCKa.

dopma
No Hanmenosanue Conepxanue paszena TEKYILETO
a3zciia as3zciia KOHTDOJA
6 cemecTp
1. Paznen 1. [Tpubnmkennsie |[HekoTopble MaTeMaTHUECKUE MOJIEH: OalaHCOBBIA aHanu3 JIeoHTheBa, 3a7aya MiIaHUpOBaHUS |V
qKclia U AeUCTBUS Hal NeaTenbHOCTH (DUPMBIL, IpocTeiInas Mozaensb snunemun. Knaccudukarus ommooxk.
HUMU KoppeKkTHOCTh MOCTaHOBKM 3a7auu. HopManu30BaHHbBIE CUCTEMBI YHCEIN € IUIABAIOIIEH TOUKOM.
OTHOCHTENbHAS TOYHOCTh MAIIMHHOW apupMeTuku . Apudpmernyeckue onepaunuu B IBM.
OmuOKM OKPYTJIEHUS, TEepENOoTHEHNE, MAIIMHHBINA HyJb. BIBO hopMy /Uit aOCOMOTHON U
OTHOCHUTEIJIbHBIX OIMIMOOK MPH BHITIOJIHEHUH apH(PMETHUECKUX onepanuii. Pacipoctpanenue
omunoOok. [Ipumepst.
2. Paznen 2. Yucnenusie UucneHHoe penieHrne anreOpandecKux ¥ TPAHCIICHICHTHBIX ypaBHeHHH. OTaenenne KopHen Y
METO/1bI ypaBHEHUs. MeTO/| MOJOBUHHOIO AeieHus. MeTon xopa. MeTon KacaTelbHBIX.

[Tpumeuanue: T - rectupoBanue, P - Hanucanue pedepara, ¥ - ycruslii onpoc, KP - konTponbsHas padora




2.4.2. 3aHATHS CEMHMHAPCKOI'O THIIA

He npexycmoTpeHnbl
2.4.3. llpakTuyeckue 3ausatus (JlaboparopHbie 3aHATHS)

dopma
Ne HanMEHOBAHME HanmeHoBaHMe IpakTUYECKUX (J1a00paTopHBIX) padoT TeKyLLero
paszaciia asjeia KOHTPOJLA
6 cemecTp
Pasen 1.TIpuGmuKeHHbIe [IpuMep HEKOPPEKTHO IOCTABIECHHOM 3a7a4d, HEYyCTOWYMBOMU 110 BXOIHBIM JAHHBIM:
. ndpepenpoBanre GyHKINH, 33JaHHON TPUOIKEHHO. BiusiHre ommboK OKpyTiIeHusT Ha
1. quciIa U JeHCTBUS Hall AnddepenLyp U(by TUHH, 3a7 P 14 . [P,y
M- TOYHOCTH BBIYMCIICHUN TIPU BEIOOPE AJITOPUTMA PEIICHUs 3a/1a4i. Berancienne norpemnoctei
' €3yJIbTAaTOB BBINOJHEHHS apU()METHUECKUX ACHCTBUI.
Perienne ypaBHeHUH NPUOIMKEHHBIME METOJaMU. PelieHne ypaBHEHHI ¢ TTOMOIIBIO
MHCTpYyMEHTaIBHBIX cpencTB MSExcel u MathCad. Pemenue cuctem JIMHEHHBIX ypaBHEHUI
MeTo10M [aycca, ntepamoHHbIM MeTofioM ["aycca-3eiiens, METOA0M IPOIOHKH € ITIOMOUIbIO
Pasien 2. UnCICHHLLS MSExcel, MathCad. CocTaBnenue naTepnoisioHHbix Gopmyn Jlarpanxka u HeroToHa.
2. A ' [Tpubnmxenne GyHKINU C TOMOIIBIO HHCTPYMEHTAIBHBIX cpelCcTB. Boruncnenune unterpanos  [[IP, ¥V

MCTO/BbI.

[py TOMOIIX (OPMYIT YHCICHHOTO MHTErpUPOBaHUs. YNCIEHHOE HWHTETPUPOBAHUE C
ucnonb3oBanneM MSExcel m  MathCad. Uucnennoe pemenue 3agaun Kormm Mmerogamu Diinepa
1 PyHre-Kyrra npu nmomomu HHCTpyMEHTAIBHBIX CPEIACTB. Pelenne 3a1a4 TMHERHOT O
[IpOrpaMMHPOBAHUs C Ucnoib3oBanueM MSExcel.

[Tpumeuanue: [IP-npaktuueckas padora, JIP-naboparopnas padora, T - TectupoBanue, P - Harmucanue pedepara, Y - ycrHblit onpoc, KP - koHTponsHas

pabota




2.4.4. ConepxaHue caMOCTOATEIbHON padoThl

Ne
paznena

HanmenoBaunue
paszaena

ConepxaHue caMOCTOATEIBHON paboThI

dopma
TEKYLIEro
KOHTPOJIA

6 cemecTp

Paznen 1.I1pubnrkeHHbIC
qycia U JeiCTBUS Hall

[ToAroToBKa K MPAaKTUYECKUM 3aHSATHSM, H3yUYCHUE MaTepralia 1o PEKOMEHI0BAHHBIM
yaeOHKaM

1P, ¥

Pazzen 2. Yucieuusie
MCTOIbI.

[ToAroroBka K MpakTUUECKUM 3aHITUSAM, U3yYCHUE MaTepHaia 0 PEKOMEH/I0OBAHHBIM
yueOHukam Paspabotka u peanusanus Ha s3bike Turbo Pascal anroputma penienus ypaBHeHHS
METOJIOM TIOJIOBUHHOT'O JICJICHHUS, UCIIOJIB3YS LIUKJII C TapaMeTpoM U (GOPMYITY sl BHIYUCICHUS
KOJINYECTBA TOCJIE0BATENLHBIX MPUOIIKEHHH 10 3aJaHHOM norpemHocTi. CocTaBieHue u
MCCIIEIOBAaHNE HA CKOPOCTh CXOJMMOCTH aJITOPUTMA, IIOCTPOCHHOTO aHAJIOTUYHO METOTY
[MOJIOBUHHOTO JICJICHUS, HO C JIEJICHUEM OTpe3ka Ha TpH yacTu. CocTaBiieHUE IPOrpamMm
peann3aii METOI0B CEeKyIUX U XopA. PazpaboTka anropurMa KOMOMHHPOBAHHOTO METOIa XOP/
1 KacaTelbHbIX, C IOMOIIBIO KOTOPOTO MPUOIIKEHHE K KOPHIO MPOUCXOIUT C IBYX CTOPOH.
Pazpabotka u peanmuszauus Ha si3bike Turbo Pascal anroputmoB metona ["aycca ¢ BeIOOpoM
[JIABHOTO AJIEMEHTA, HTEPAlMOHHOT0 MeToa ["aycca-3eiinens u MeToja MPOrOHKH.

Pazpabotka u peanuszanus Ha OBM nporpamMm HHTEpIOIMpOBaHUS GyHKIUH 110 GopMysiam
Jlarpanxa u HeroToHa. Peanu3anus nmporpaMmsel cy0TaOynupoBanus (GyHKIIHH.

Peanu3anus Ha 9BM nporpaMMbl BEIYHUCIIEHHS HHTETpajia 1mo (GopMyIiam MpsiMOyTOJIbHUKOB
Tpanenuii. Moauukanus mporpaMMbl BEIYKCICHUS 110 (OpMYJIe Tparenuii ¢ IpUMEHEHHEM
MeTO/a IBOWHOTO cyera. COCTaBIEHUE U OTIA KA MPOTPAaMM BBIYHMCIICHUS HHTErpaa 1o
dbopmyiie CuMIicoHa M Ha OCHOBE KBaIpaTypHBIX popmyn ['aycca.

Peanuzarus Ha 9BM nporpamm pemenus 3aaaun Ko merogom Ditiepa ¢ ABOMHBIM
[POXOXKJICHHEM 3aJaHHOTO OTpe3ka U MeTosioM Pynre-KyTTa 4-ro mopsijaka ¢ aBTOMaTHYECKUM
BBEIOOPOM II1ara 1o 3aaHHONW TOYHOCTH.

Perienune 3a1a4 ONTUMHU3ALUHI C TOMOIIBIO HHCTPYMEHTAIBHBIX CPEACTB.

I1P, ¥

[Tpumeuanue: [IP-npaktuueckas pabdora, JIP-naboparopnas padora, T - TectupoBanue, P - Hamucanue pedepara, Y - ycrHbrit onpoc, KP - koHTponsHas

abora




2.4.5. IlepeyeHb Y4eOHO-METOAUYECKOI0 oO0ecHe4YeHUNA [UIsi CaMOCTOSTEJIbHON
padoThI 00YYaAKOIIMXCH 10 IUCHMILIMHE

Ha camocrostensHyto paboty oOyuaronuxcst OTBOIUTCs 20 9acoB yueOHOTO BpeMEHH

No HaumenoBanue pa3zaena, [[lepedeHb yueOHO-METOMUECKOTO 00CCIICUSHHS TUCIIMITIHHBI 110
pasnena remsl, Buga CPC BBITIOJTHEHUIO CAMOCTOSTEIILHON paObOThI
3cHKOB, A. B. UnciieHHBIC METO/IBI : yUeOHOE IOCOOHE JIJIsl CPEIHErO
npodeccuonansHoro oopazopanusi / A. B. 3eHkoB. — MockBsa :
1 Pasnen 1'HP HONAKEHHRIE M3narensctBo FOpaiit, 2019. — 122 ¢. — (IIpodeccuonanbHoe
- [1MCTIa M ICUCTBHA Hall o0OpaszoBanue). — ISBN 978-5-534-10895-8. — Tekcr :
HIMHI hiekTponHbli / DBC FOpaiit [caiiT]. —
URL: https://www.biblio-online.ru/bcode/432211
3cHKOB, A. B. UnciieHHBIC METO/IBI : y4eOHOE IOCOOHE JIJIsl CPEIHErO
npodeccuonansHoro oopazopanusi / A. B. 3eHkoB. — MockBsa :
Pasnen 2. UncaenHbIe snarenscTBo HOpaiit, 2019. — 122 ¢. — (IIpodeccuonansuoe
2. o0OpaszoBanue). — ISBN 978-5-534-10895-8. — Tekcr :

MCTObL

hiekrpornbiil // OBC FOpaiir [caiit]. —
URL: https://www.biblio-online.ru/bcode/432211
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3.

OBPA3OBATEJIBHBIE TEXHOJIOT'UHX
3.1. O0pa3oBaTe/IbHbIC TEXHOJIOTHH NPU NPOBEACHUH JICKIUI

Ne Tema Bubl IpuMeHsaeMbIX Kos-o
M .
I1.11. 00pazoBaTEeNbHBIX TEXHOIOTUN
qac
Tewma 1.1. [lonsiTue 0 MaTeMaTUuYECKOM

| [wonennpoBauiL. Dranbl perieHus npukiagaeix  [[loBecTBOBaTenbHAs JICKIHS, )
3aad U knaccudukanus omuook. [loustue o TIEKIUSI-TUCKYCCHUS
KOPPEKTHO ¥ HEKOPPEKTHO MOCTABICHHOMW 3a/1a4e.

Tema 1.2.IIpubnmxkeHHOE pecTaBlICHUE
BEI[ECTBEHHBIX YKCel B namsatd DBM B Bune
N N IloBecTBOBaTEIIbHAS JICKITHS,
2 |umcen C MJaBaroIei TOUKoi. Apudmernueckue 2
. . [MpOOJIEMHOE H3JI0KEHHE.
orepaIiy HaJl YMCIaMHU C TUTABAIOIICH TOUYKOH, X
0COOEHHOCTH U CBOWCTBA.
Tema 1.3. [lorpemrHoctu apudmMeTnaeckux

3 ornepauuii. OLeHka norpemnocteii pe3ynpraroB  [[loBecTBOBaTEIbLHAS JIEKIMS, )
NeCTBUI HAl TPUOIMKEHHBIMUA 3HAYSCHUSIMU POOIEMHOE U3JI0KEHHE.

YUCEI.

4 Tewma 2.1. [IpuOnrkeHHbIE METOIBI PEIICHUS IloBecTBOBaTEIIbHAS JICKITHS, 4
anreOpanyecKuX M TPAHCIEHIEHTHBIX YPaBHEHUIA. IPOOIEMHOE H3JI0KEHHE.

5 Tema 2.2. PemieHne cucteM JTUHEHHBIX [loBecTBOBATEIbHAS JICKIIMS, 4
QIreOpanvecknx ypaBHEHUH [POOJIEMHOE M3JI0KCHHE
Tema2.3.MutepnonupoBanue

IloBecTBOBaTEIbHAS JICKITHS,
6 | ¥ 3KCTparnoIupoBaHUE 4
. MPOOJIIEMHOE M3JI0KECHHE.
byHKIMI
[ToBecTBOBaTENbHAS JICKLIUS
7 |Tema 2.4.YncineHHOE HHTErPUPOBAHUE ’ 4
pPOOJIEMHOE H3JI0KEHHE.
Tema 2.5.Yucnennoe
IloBecTBOBaTEIbHAS JICKITHS,
8 |pemeHue OOBIKHOBEHHBIX 4
. pOOJIEMHOE H3JI0KEHHE.
middepeHnnanbHbIX ypaBHEHUN
Tema 2.6.Yucnennoe
N IloBecTBOBaTEIbHAS JICKITHS,
9 |pemenue 3amaq ontumu3anuu. JluuneitHoe 4
pPOOJIEMHOE H3JI0KEHHE.
[IPOrPaMMUPOBAHHE.
Hroro no xypcy, 30
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3.2. OoOpa3oBarejibHbIC TEXHOJOIMHM IPH NPOBEACHUM NPAKTHYECKHX 3aHATHH
(mabopaTopHBIX padoT)

No Buabl npuMeHsieMbIX 00pa3oBaTe/IbHBIX Kox.
Ha3Banue pa3nena N
IL.11. TEXHOJI0T Uil 1qac
OO11eHne co CTyJCHTaMH 110 METOIUKE
1 Paznein 1. ITpuOnmKkeHHBIC Yncaa U [(KBOIIPOC-OTBET» 10 TEOPETUYECKUM 6
" |ICHCTBHS HaJl HUMM. BOIIPOCAM C TPYIIIIOBBIM 00CYKICHUEM,
0000I1IeHNE U aHATIU3 PE3YIIHTaTOB
Hanucanue pedepara. O6menue co
CTYZCHTaMH 110 METOJIUKE «BOIPOC-OTBET» O
2. |Paznmen 2. UuciieHHbIE METO/BI. TEOPETUYECKUM BOIIPOCAM C I'PYINIIOBBIM 24
00CyKIeHrEeM, 0000IIEeHNE U aHATTU3
[PEe3yIbTaTOB
HToro no kypcey| 30
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4. YCJI0OBUSA PEAJIMBALIMU TPOI'PAMMBI INCHUITJIMHBI

4.1. MarepuanbHo-TexHHMUYeCKas 0a3a, HeoOXoauMasi ISl OCYLIECTBJICHUA
00pa30BaTEJBLHOIO NIPOLECCa N0 JUCHUILINHE

Peanuzauuss  yyeOHOW  OUCUMIUIMHBI — TpeOyeT  Hanmuuug  KaOuHeTa
MaTeMaTUYECKUX JAUCLUIIIHH.

O6opynoBaHue yuyeOHOTO KaOUHeETa:

Crneunanu3upoBaHHas MeOellb U CUCTEMBI XpaHEHUs (JOCKa KJIacCHas, CTON U
CTyJl YYWTENs, CTOJNBI U CTYyJbsl yYEHHMUYECKHe, MKa(dbl JUIsl XpaHEHUS Y4YEOHBIX
MocoOuil, CUCTEMBI XpaHEHUs Ta0IUI] U TJIaKATOB);

TEXHUYECKUE cpeacTtBa oOydeHust (pabodee MECTO YUMTENs: KOMIIBIOTEp
YUHTENS, BUACONPOEKTOP, dKpaH, aurieH3nonHoe 110);

JE€MOHCTPALlMOHHbIE YU€OHO-HATJIsIHbIE TOCOOUS (KOMIUIEKT CTEH/I0B).

4.2. IlepeyeHb HEOOXO0AUMOI0 NPOTrPAMMHOIO0 o0ecIeYeHUs

e OmnepaunonHas  cucrema  Microsoft ~ Windows 10 (mor.  Ne73—
AD®/223-D3/2018 ot 06.11.2018, cormamenue Microsoft ESS 72569510);

e Jlaker mnporpamm Microsoft Office Professional Plus (mor. Ne73—
AD®/223-D3/2018 ot 06.11.2018, cormamenue Microsoft ESS 72569510);
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5. TIEPEYEHb OCHOBHOfIy U JOINOJHUTEJBHON YYEBHOM
JINTEPATYPBI, HEOBXOINMOM J1JI51 OCBOEHUSI JTUCIIUIIJINHBI
5.1. OcHoBHas quTEpaTypa

1. 3enkoB, A. B.Yucnennele MeTOAbl : YyueOHOE TMOCOOME JJisI CpPEIHEro
npodeccuonanbHoro odpazoanusi / A. B. 3enkoB. — Mocka : U3npaTenbcTBO
Opaiit, 2019. — 122 ¢. — (IIpodeccuonansuoe oOpazoBanue). — ISBN
978-5-534-10895-8. — Texkct : snektpoHubii // OBC IOpaiit [cailT]. —

URL: https://www.biblio-online.ru/bcode/432211
5.2. JlonmosiHuTe/IbHAA JIUTEPATypa

2. UwucneHHble METOIBI : JIA0OPATOPHBIN MPAKTUKYM / MUHUCTEPCTBO 00pa30BaHus U
Hayku Poccurickoii @enepannu, PenepasbHOE TOCyJapCTBEHHOE aBTOHOMHOE
00pa3zoBaTeIbHOE YUPEKICHUE BBICIIETO0 MPO(PECCHOHATEHOTO 00pa30BaHUs
«CeBepo-KaBkazckuit penepanibHblii yHUBEpPCUTET ; aBT.-cocT. [ .U. IlleBuenko,
T.A. Kynukosa. - CraBponoiib : CK®VY, 2016. - 107 c. : un. - bubauorp. B kH. ; To
xe [DnekTpoHHbIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book &i1d=457891

HopmaTuBHO-1IpaBOBBIE TOKYMEHTHI

MexayHapoaHble JOKYMEHTbI

1. Bceobmas nekiapanusi mpaB 4YeloBeKa [DJIEKTPOHHBIM pecypc| : MpUHSTA
10.12.1948 r. I'enepanbHoit Accambaeert OOH. Jloctyn u3z CIIC Koncynwsrantllntoc.

2. MexayHaponHbIH TAaKT O TPaXJAAHCKUX M MOJUTHUYECKUX  MpaBax
[DnexkTponHblit pecypc| : npuHsaT 16.12.1966 pezomouueit 2200 (XXI) na 1496-om
mieHapHoM  3acenaHuu  ['enepanbHoir  Accam6ien OOH. [Hoctym w3 CIIC

Koncynpranrllntoc.
3. OxunaBckas  xaptuss  ['mobampHOro  MH(OpPMALMOHHOrO  OOIIECTBa
[OnexktponHblii pecypc]| : mnpunsta 21 wurwons 2000 roma. - Pexum poctyna:

http://www.kremlin.ru/supplement/3170 - 3ariu. ¢ skpana.

®enepajibHble KOHCTUTYIIHOHHbIE 3AKOHBI

1. O IlpaBurensctBe Poccuiickoini @Penepanuu [DIEKTPOHHBIA pecypc]
dbenepanbHblii KOHCTUTYIIMOHHBINA 3ak0oH OT 17.12.1997 N 2-®K3 (¢ u3M. u gom. ot 28
nekadbps 2016). Hoctyn u3 CIIC Koncynsrantltoc.

DegepajbHble 32KOHBI

1. OO0 undopmanuu, HOOPMAIIMOHHBIX TEXHOJOTHUAX U O 3alllUTe WH(POpMaIUU
[DnexkTpoHHbI pecypc] : denepanbhbiii 3akoH Poccuiickoit @enepanuu ot 27.07.2006
Ne 149-®3 (¢ uszm. u gom. ot 18.03. 2019 r.). Toctyn u3z CIIC Koncynsrantllntoc.
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2. O BHecenun wusmeHenu B DenepanbHblii 3ak0H «O 3amuUTe JAETER OT
uH(popMaly, TNPUUYUHSIOMENH Bped HUX 3I0POBbI0O W Pa3BUTUIO U  OTIEIbHBIE
3aKOHOJaTeNbHble  akThl Poccuiickorn  @enepamum» [DNEKTPOHHBIM — pecypc]
denepanbhblil 3akoH Poccuiickoit @enepaunu ot 01.05.2019 N 93-03 Joctyn u3 CIIC
Koncynpranrllntoc.

3. O nepcoHanbHBIX AaHHBIX [DNEKTPOHHBINA pecypc]| : (denepanbHbId 3aKOH
Poccuiickoit ®enepaunu ot 27 utonsg 2006 r. N 152-®@3 (c u3m. u gon. ot 31 nekalps
2017 r.). Hoctyn u3 CIIC Koncynsrantllntoc.

Koaekcnl

1. Tpynosoii xkoaekc Poccuiickoii @Penepauuu [DIEKTPOHHBIA pecypc]
denepanbubiil 3akoH OoT 30.12.2001 r. No 197-®3 (c usm. u gon. ot 01.04. 2019 r.).
Hoctyn n3 CIIC Koncynbrantlntoc

2. TI'paxnanckuii konekc Poccuiickoit ®enepaumu. Yacte 1 [DnekTpoHHBIN
pecypc] : denepanbhblii 3akoH oT 30.11.1994 r. N 51-®3 (¢ uzm. u gom. ot 03. 08.2018
r.). Joctyn u3 CIIC Kouncynsrantllntoc

3. I'paxnmanckmii xomekc Poccuiickonn ®enepanmu. Yacte Il [DnexkrpoHHBIN
pecypc] : peaepanbubiii 3aK0H OT 26.01.1996 N 14-®3 (¢ usm. u gom. ot 29.07.2018 r.).
Hoctyn n3 CIIC KoncynbranTtlntoc

4. T'paxnanckuii komnekc Poccuiickont ®enepaumu. Yacte Il [OnexTpoHHBIN
pecypc] : peaepanbubliii 3axkoH OT 26.11.2001 N 14-®3 (¢ usm. u gom. ot 03.08.2018 r.).
Hoctyn n3 CIIC Koncynbrantlntoc

5. I'paxnmanckuii xoxekc Poccuiickoin @enepanuu. Yacte IV [OnexkrpoHHBIN
pecypc] : penepanbHbii 3akoH oT 18.12.2006 N 230-D3 (¢ u3Mm. u norm. ot 23.05.2018 r.).
Hoctyn n3 CIIC Koncynbrantlntoc

6. Hanorosslii konekc Poccuiickoit @enepanuu. Yacts Il [DnekTpoHHbIN pecypc]
: benepanbubiit 3akoH OT 5.08.2000 N 117-®3 (c u3Mm. u nom. ot 01.05.2019 r.). Joctyn
n3 CIIC KoncynbrantlIntoc

Yka3sl llpesuaenra Poccniickoin @enepauun

I. O mepax mo obecneyeHuto uHPopMalMoHHOW Oe3omacHocTH Poccuiickoi
Qenepauvd NpU  HCMNOIB30BAHUM HMH(OPMALUMOHHO-TEIEKOMMYHHUKAMOHHBIX CETEH
MEXYHAPOJAHOr0  MH(OPMAIIMOHHOTO  OOMeHa [DJIeKTpOHHBIA  pecypc] :  yka3
[Ipe3unenta Poccuiickoit ®enepauun ot 17 mapta 2008 roga N 351 (¢ u3M. u nom. ot
22 mas 2015 r.). Hoctyn u3 CIIC Koncynsrantllntoc.

2. O co3maHuM TOCYAapCTBEHHOW CUCTEMBI OOHAPYKEHHMsSI, MPEAYNPEXIACHUS U
JUKBHUJIALIMM TIOCJIECTBUN KOMIBIOTEPHBIX aTak Ha WH(GOpPMAaIMOHHBIE pecypcbl PO
[OnextponHblii pecypc| : yka3 Ilpesumenta Poccuiickonn ®enepauuu ot 15.01.2913
Ne 31/c (c u3m. u gom. ot 22 nekadps 2017 r.). Joctyn u3z CIIC Koncynpsrantllntoc.

Iocranoiienus IlpaBureascrea PO

1.0 co3nannu enMHONW aBTOMAaTU3UPOBAHHOM cucTteMe « ENMHBIN peecTp JTOMEHHBIX
MMEH, YyKa3zaTeled  CTpaHul, TMO3BOJAIOMIMX  HWACHTU(PUUUPOBATH  CAWTBl B
MH(OPMAIMOHHO-TEIIEKOMMYHHKAMOHHOM CeTH «HTepHeT, cozepKalue
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uH(pOpMaIHIO, pacnpocTpaHeHre Kotopoil B PD 3ampemieHo [DneKTpoHHBIA pecypc] :
noctanoBnenue [IpaButensctBa PO ot 26.10.2012 Ne 1101 (¢ u3m. u gom. ot 21 mapra
2019 r.). Hoctyn u3 CIIC Koncynsrantllitoc.

HopMaTuBHbIE aKThl MUHMCTEPCTB U BEIOMCTB

1. TlomoxeHue o cucrteme cepTUPUKAUMU CPEACTB 3aIIUTHl MHPOPMALMH IO
TpeOOoBaHUSIM O€30MACHOCTU JJI CBEJIEHUN, COCTABIISIIOIIMX TOCYAApCTBEHHYIO TalHYy
[DnekTpoHHbI pecypc] : mnpukaz DeaepanbHOU CaykO0bl Oe3omacHocTH PD o1
13.11.1999 Ne 564. Toctyn u3 CIIC KoncynpranTllnroc.

2. Tlomoxenue o pa3paboOTKe, NPOU3BOJACTBE, pealM3alMd W SKCIUIyaTaluu
mudpoBanbHbIX (Kpuntorpaduueckux) CpeACTB 3aluThl MHPOpMAMKU [DIEKTPOHHBIH
pecypc] : npuka3z denepanpHoit ciy)0b1 6e3omacHocTH PO o1 09.02.2005 Ne 66 (¢ uzm.
u gom. ot 12 anpesnst 2010). Joctyn u3 CIIC Koncynbrantllitoc.

3. TOCT P 51275-2006. 3ammuta unpopmanuu. OOBEKT HHPOpPMATHU3AIUU.
dakTopbl, BO3AeHCcTBYyIOMME Ha uHPopManuio. OOImMEe MOJT0KEHUS [DIEKTPOHHBIN
pecypc]. — Ben. 2006—12-27. Joctyn u3 CIIC KoncynsranTtlntoc.

3axonbl KpacHogapckoro kpas

1. O6 uHpopManMOHHBIX cHcTeMax W UHPpopmaTuzanuu KpacHomapckoro kpas
[DnexkTponnblii pecypc] : 3akoH Kpacnomapckoro kpas ot 01.07.2008 N 1517-K3 (c
u3Mm. u gor. ot 09.11.2017). Hoctyn uz CIIC Koncynbsrantlhitoc.

5.3. Ilepuoanyeckue U3IaHus

1. Kypnan «MareMaTnka B IIKOJIE»

2. Kypnan «MaremaTudeckuii COOpPHUK»

3. KypHan «MaTemMaTnueckoe MOIEIUPOBAHHUE

4.9nekTpoHHas OoubamoTexa "U3natenpckoro  jaoma "I'pebeHHuKOB"
(www.grebennikon.ru);

5. ba3bl nannbix komnanuu «Mct Bero» (http://dlib.eastview.com).

5.4. IlepeuyeHb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKALIMOHHOH CETH
«HTEepHET», HEOOXOAMMBIX /111 OCBOCHUS M CIUIIUHbI

1. MuHHCTEpCTBO HAYKH U BhICIIEro 00pa3oBaHus U Hayku Poccuiickoit denepannu
(https://minobrnauki.gov.ru);

2. ®epnepanbubiii moptan "Poccuiickoe oopazoBanue" (http:/ www.edu.ru/);

3. Nudopmanuonnas cucrtema "EnnHoe OKHO 10CTyna K 00pa3oBaTeIbHbIM
pecypcam" (http://window.edu.ru/);

4. Enunas koJuiekuus udpoBbIX 00pa30BaTEIbHBIX PECYPCOB
(http://school-collection.edu.ru/);

5. ®enepanibHbIi HEHTP HH()OPMALTMOHHO-00Pa30BaTENbHBIX PECYPCOB
(http://fcior.edu.ru/);

6. OOpazoBaTtenbHbiii opTan "Yueba" (http://www.ucheba.com/);
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7. Ilpoekt I'ocynapCTBEHHOrO MHCTUTYTa PyccKOro sA3bika nMeHu A.C. Ilymkuna
"OOpazoBanue Ha pycckoM" (https://pushkininstitute.ru/);

8. Hayunas snextponnas 6uonuoreka (HOb) (http://www.elibrary.ru);

9. HanumonanwHas snektpoHHast ouonunoreka (http://H36.pd/);

10.Ku6epJlenunka (http://cyberleninka.ru/).

11.CnpaBouHo-uHpopManoHHbIi noptan "Pycckuii a3bik” (http://gramota.ru/);

12.Cnyx0a TemaTu4eCcKUX TOIKOBBIX cioBapeit (http://www.glossary.ru/);

13.CnoBapu u sunukionenuu (http://dic.academic.ru/);

14 . KouncynbtanT [Intoc - crpaBouHas npaBoBas cucteMa (JOCTYII 1O JOKaIbHOM
CETH)
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6. METOJIUYECKUE YKA3AHMS JIJISI OBYUAIOLUXCS MO
OCBOEHMIO JUCHUNJIUHBI

Jis  peaqM3aliM  KOMIIETEHTHOCTHOTO  MOAXOAA  IPeayCcMaTpUBaEeTCs
UCIIOJIb30BaHUE B YUYEOHOM MPOIECCE aKTUBHBIX M MHTEPAKTUBHBIX (POPM IMPOBEACHUS
ayJIUTOPHBIX U BHEAYUTOPHBIX 3aHATUH.

Hcnonb3oBanue B 00yyeHUM HWH(MOPMAIMOHHBIX TEXHOJOTMH M TEXHUKHU
pa3paboTKu anroputMoB coctasisieT 60% o0beMa ayJMTOPHBIX 3aHATUH U CIIOCOOCTBYET
GbopMUPOBAHUIO U Pa3BUTHIO TPOGECCHOHATBHBIX HABBIKOB 00YUaOIINXCS.

JIeKUMOHHBIA KypC MPEIoiaraeT IOBBIIIEHUE HAIVISIAHOCTU H3JIaraéMoro
Marepuajia MyTeM BHU3yaJlW3alMM NPOLECCOB YIpaBICHUS C NPUMEHEHHUEM
MYJIbTUMEINA TEXHUKH.

CryneHTsl 00s3aHbl MOCETUTh BCE AyAMTOPHBIE 3aHATHS, MPEIyCMOTPEHHBIE
y4eOHBIM IUJIAHOM, MPOCIYIIATh JICKIMOHHBIA KypC, aKTUBHO W C TOJIHOM OTAauein
paboTaTh Ha 3aHATUSAX CEMHMHApCKoro tumna. OTCYTCTBME Ha 3aHSATHHU JIOIYCKAeTCs
TOJIBKO MO YBaXUTEIbHOM mnpuuyuHe (0OJE3HM), MOATBEPKIECHHOM CHpPaBKON
YCTaHOBJIEHHOI'O 00pa31ia.
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7. OHEHOYHBIE CPEACTBA JJIsA KOHTPOJIA YCIIEBAEMOCTH

7.1. Ilacnopt ¢oHIa OLIEHOYHBIX CPEICTB

Kon
Ne Koutponupyemsbie pazaenst (TeMbl) KOHTPOJIUPYEMOU HaumenoBanue
ILII. JTUCIUTITUHBI KOMIIETEHIIUU OLIEHOYHOTI'O CPEJICTBA

(n1u ee yacTH)

Borpocs! 11 yCTHOTrO

1 Paznen 1.[1IpuGnuxennsie yncna u AeHCTBUSL OK 1-9: IK 1.1 oTpoCa 10 TeMe,

‘'HaJL HUMU. N
[IMCbMEHHBIM KOHTPOJIb

OK 1-9:TIK 1.1- Bonpoce! 11 yCTHOTO
15.33 ’34 ' 0IIpoca I0 TEME,
T [MMCbMEHHBIM KOHTPOJIb

2. |Paznien 2. YucieHHbIE METOIBI.

7.2. Kputepuu OueHKH 3HAHUN

KOHTpOJb U OLIeHKa Pe3yJIbTaTOB OCBOCHUS yU€OHOM TUCIUILIIUHBI
OCYIIECTBIISIETCS MPENOJaBaTEIeEM B MPoIiecce MPOBEACHHS MPAKTUIECKUX padoT,
TECTUPOBaHMs, COOECE0BAHUS MO pe3yJIbTaTaM BbINOJIHEHUS 1a00paTOpHBIX padoT, a
TaKKe PEIICHUs 3a/1a4, COCTaBJIeHUs pabouux TabJIUIl U MOJTOTOBKU COOOIIEHUH K
YpOKy. 3HaHUs CTY/ICHTOB Ha MPAKTUYECKUX 3aHATHIX OLICHUBAIOTCS OTMETKAMHU
COTIIMIHOY, «XOPOIIO», «yTOBICTBOPUTEIHHO» U «HEYIOBICTBOPUTEIHHOY.

«OTIUIHOY - CTYAEHT TITyO0KO U3Y4WIT YICOHBIN MaTEepPHAIT; TOCIEI0BATEIBHO H
MCYEPITBIBAOIIE OTBEYACT HA MOCTABICHHBIE BOTIPOCHI; CBOOOHO MTPUMEHSET
MOJIYYCHHBIC 3HAHUS Ha TPAKTUKE; paOO0THI BRIMOIHAET IPABIWIBHO, 0€3 OMHMOOK, B
YCTaHOBIICHHOE HOPMAaTHBOM BpPEMsl.
«XopoIoy» - CTyJICHT TBEPAO 3HACT YUCOHBI MaTepHaIT, OTBEUAeT 0€3 HABOAAIINX
BOIIPOCOB U HE JOITYCKAET MPH OTBETE CEPhE3HBIX OMMUOOK; yMEET MPUMCHSTh
MOJIYYCHHBIC 3HAHUS Ha TPAKTUKE; paOOTHI BRIMOIHAET IPABIIBHO, 0€3 CePhE3HBIX
OIIMOOK.

«Y IOBJIETBOPUTEINIBHOY» - CTYJICHT 3HAET JUIIb OCHOBHOM MaTepHall; HA 3aJaHHbIE
BOIIPOCHI OTBEYAET HEJOCTATOYHO YETKO U MOJHO, YTO TPEOYET AOMOTHUTENIbHBIX U
YTOUYHSIOIIHUX BOIIPOCOB MPETNO1aBaATENs; pA0OThI BBIMOIHAET C OIIMOKAMU, HO
o0nagaeT HeOOXOMMBIMU 3HAHUSAMM JUJISl UX YCTPAHEHHSI O] PYKOBOJCTBOM
IIPETIOJaBaTEIA.

«HGYI[OBJIGTBOPI/ITGJIBHO» - CTYACHT UMCCT OTACIILHBIC IIPCACTABJICHHA 00 HN3Yy4YCHHOM
MaTcpUuaJIC; HC MOXKCT ITOJTHO U MPABUJIBHO OTBCTUTH HA IMOCTABJICHHBIC BOIIPOCHI, IIPpU
OTBCTAax JOIIyCKacT FPY6BI€ OH_II/I6KI/I, pa6OTBI HC BBIITOJIHCHBI UJIN BBIIIOJIHCHBI C
OH_II/I6KaMI/I, BIUAIOIMIMMHA Ha KQ4€CTBO BBIIOJIHCHHOM pa6OTBI, OTCYTCTBYIOT
H€O6XOI[I/IMBI€ SHaHUA OJI UX YCTPAHCHUA ITOA PYKOBOACTBOM HPCIIOAaBaATECIIA.
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7.3.

Texkymuii KOHTPOJIb MPOBOAUTCA B PopMe:
-(pOHTaNBHBINA OIIPOC

-UHJIUBUYAJIbHBIM YCTHBIM OIIPOC
-ITUCbMEHHBIN KOHTPOJIb
-TECTUPOBAHUE [0 TEOPETUUECKOMY MaTepuany
-npakTuyeckas (1aboparopHas) padbora
-3amura pedepara
-3al[MTa BBITIOJTHEHHOTO 3a/1aHUs

OueHouHbIe CpeACTBA /IS POBe/IeHNS TeKYIel aTTecTalun

dopma 3HaHUs YMenus IIpaxTrueckuii | JInynsie IIpumepsr
aTTecTaluu OIIBIT KayecTBa OLICHOYHBIX
(BmageHue) CTYJICHTa CpEJICTB
YcrHbIi KoHntpous Onenka Onenka Onenka KoHntposbHbIe
(nucbMeH- 3HAHUH 110 YMEHUS KayecTBa U CIOCOOHOCTH | BOIIPOCHI 110
HBII) OpOC | TEMaTUKe MOTHBUPOBAH- | HABBIKOB 000CHOBAHO TeMaM
110 TEMaM JUCLIUIINHBI HO M OCO3HAHO | CAMOCTOSITENb- | PACKpbIBATH IIpUJIararoTCs
u3yyarb HOW paboTHI C | MOCTABJICHHBIC
yueOHBI JUTEPATypPHBI- | BOIIPOCHI
MaTtepuan MU
HCTOYHUKAMHU
[Ipaktunueckue | [IpuHIUIIBL Onenka Ouenka Oruenka Tembl
(;mabopatop- XpaHEHUs YMCEel | yMEHUs HaBbIKOB CIOCOOHOCTH | 3a/laHH
HBIE) B naMatu OBM | ucnionb3oBaTh | CO34aHUS U 3P PEeKTHBHO IIpUJIararoTCs
paboThI U JEUCTBUS HAJl | YUCIICHHbIE OTJIAJAKH pemarp
HUMH, OLIEHKH METO/IbI JUIst KOMIIBIOTEp- [IOCTABJICHHBIE
TOYHOCTH pelieHus HBIX [IPOrpaMM | 3aJa4u U
BBIYMCIICHU; MaTeMaTH4eC- | PeaIM3yIOIIMUX | aHAJIU3UPO-
YHCJICHHBIE KHX 3ajad4, YHCJICHHBIE BaTh
METO/1bI BBIOMPATH METO/IbI pe3ysbTaThl
pelieHus ONTUMAJIBHBIA | pEeLICHUs peLIeHuUs.
MareMaTu4ec- YK CJICHHBIN MareMaTu4ec-
KHX 3aJa4: METOJ AJIs KHX 3ajad4,
pelieHue pelieHus pelieHus
anreOpanvyecKkux | MOCTaBICHHON | 3a7ady C
U TPAHLIEHJEHT- | 33/1a4H, 1aBaTh | IOMOILIbIO
HBbIX YpaBHEHUH, | MaTeMaTu4ec- | UHCTPyMEH-
CUCTEM KHE XapaKTe- TaJbHBIX
JIMHEWHBIX PUCTHUKHU CPEACTB.
aNreOpanveckux | TOYHOCTH
YpaBHEHUHU, HUCXOOHOM
MHTEPHOJINPOBa- | HHPOPMALIUU
HUS QYHKUIUH, U OLICHUBATH
HUHTErpUpOBa- TOYHOCTb
HUS, pELICHUS IIOJIyYEHHOT O
3amaun Komm YUCIIEHHOI' O
TUIs pelieHus,
OOBIKHOBEHHOT'O | pa3pabaThIBaTh
maddepennn- AJITOPUTMBI U
JIBHOT'O IIPOrpPaMMbI
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YpaBHEHMUS. JUISL PEILEHNS
BBIYUCIINTCIIb-
HBIX 337134,
YUUTbhIBaA
HEO0OXOIUMYIO
TOYHOCTDH
MOJTY4aeMOT0
pe3ynbraTa.

7.3.1. IlpuMepHbIe BONIPOCHI ISl YCTHOTO 0NIPOca (KOHTPOJIbHBIX padoT):

1. Yro Takoe omIMOKM OrpaHu4eHus U okpyriienus? llpuBectr nmpumepsi.

2. Kakue (akToppl BAMSIOT Ha MOIPEIIHOCTh  PE3yJIbTaTa  BBIIOJHEHHUS
apupMeTHYecKux onepanui’?

3. B 4em cocTouT uaes MeToaa MOJIOBUHHOTO AEIEHUsA?

4. TlpuBenute oOliee onMcaHUE METOJOB KacaTEIbHBIX U XOPA.

5. TlosicHuTE OCHOBHOE COAEpKaHME METOAa UCKIoUeHus ['aycca.

6. KakoBa maess MeETOOB POCTOM muTepaunu u metoaa ['aycca-3einensa. B yem ux

OTIINYHE
7. ChopMmynupoBaTh 3ajady UHTEPIOIUPOBAHMS. B Kakux ciiydasx NpUMEHSAETCA
MHTEPIONSIUA?

8. CdopmynupoBathb 3a7a4y ~ YMCJICHHOro  uHTerpupoBaHus.  KakoBa
reOMETpUYECKass MHTEPIpEeTalrs METOAa MPSMOYTOJIbHUKOB, METOJOB Tpaneuui u
napaboin?

9. Uro o3HayaeT NPUOIMKEHHO BBIUMCIUTH OMPEAEICHHBIM MHTErpall ¢ 3aJaHHOU
TOYHOCTBIO

10. ChopmynupoBate 3amauy Komm 1 OOBIKHOBEHHOro JU(PepeHIInaIbHOrO
ypaBHeHHUs. B ueM cocrout unes metonoB Pynre-Kyrra

7.3.2. IlpuMepHbIe 3aJaHUS AJI51 KOHTPOJIA CAMOCTOATEIbHON padoThI:
3ananue 1. [locTpoenue nuTepnoassuuonHoro nojuHoma (MII) B popme Jlarpanika

Iycth @ = xp < X1 <...< Xp_1 < X, = b — 3amannsie touku, f; = f(x;),i =
0,n, f(x) — nexkoropas ¢ynkuus. ITonunowm L, (x) crenenu n, comaparomuii ¢ f(x) B
TOYKaX X;, TO €CTh
Ln(xl-) = fl', i= 0, n,
HA3bIBAETCS MHTEPHOJSLUOHHBIM, & TOUKU X; — y3lIaMH UHTeprousiuu. Ilo n + [ y3my
BCErJa MOXKHO IIOCTPOMTH MHTEPIOJSLUOHHBIA IOJIMHOM, HPUYEM €IMHCTBEHHLIM
o0pa3oMm, 1 OH MOKET ObITh 3anucaH B popme Jlarpanxa:
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L) —Zfll_[ !

];tl
O0o3naunM w,(x) = l_[}'zo(x — xj), torma mwis ¢yskuun f(x) € €™ V[a, b] u
ar060ro X € [a, b] uMeeT MeCTO OLEHKa IMOTPENIHOCTH MHTEPIIOJISIIUN:

G0 — Ly@)] =L 5 €a,b].
Ecmm Y3J1bl ABJIAKOTCS PaBHOOTCTOAIIMMHA, TO €CTh
x;i=a+ihi=0n,
rae h = (b — a)/n, o
lw, (X)| < g™,
T7ie ¢, — HEKOTOpast KOHCTAHTA.
Ecnu y371b1 paBHBI KOpHSIM ToJiMHOMAa YeOkbIieBa, To €CTh
a+b b-a 2i+1 .
Xi=— + S COS_—— T, L= 0,n,
TO
(b _ a)n+1
|y, (X)]| < o2l
3aaHue:

1) Jns mamsoii f(x) moctpouts Ha otpeske [—1, 1] ee rpaduk BmMecTe ¢
rpaKaMu HHTEPIONIAIUOHHBIX TOJTMHOMOB:
a) C paBHOOTCTOSILLIUMU y3J1aMHU;
0) ¢ 4eOBIIIEBCKUMHU Y3JIaMH.
2) Uccnenosats (1o rpadukam) otkinonenue UII ot ucxoanon GpyHkmu npu
usMeneHuu n st Gyakiun f(x):
a) ¢ MaJoi npousBoaHoi Ha [—1, 1];
6) ¢ 6ombLroit mpomusogroit f™ (x) Ha [—1,1] (f(x) = 1/(1 + 25x%) um
f(x) = exp(—kx?) );
B) f(x) = |x|

3ananue 2. YncjieHHOe HHTErPpUPOBaHKE

[ycts I = f: f (x) dx. Pa3zoObem 0Tpe301< UHTETpUPOBaHKs Ha N 4acTeil:

jf(x)dx—z jf(x)dx x;=a+ih, i= ON,

i=1 Xi—1
rne h = (b — a) /N. Ha kax10M U3 OTpE3KOB [X;_1, X;| 3aMEHUM KBapaTypHOI
dopmynoit (KD):
~ [T f(x)dx, Torna:
Xi-1

28



I~Sy=YN_s,.
[IpuBenem Haubomnee pacnpoctpaneHnble Kd:
1. neBBIX IPAMOYTOIbHUKOB: S; = hf(x;_1);
2. TpaBbIX MPAMOYTONBHUKOB: S; = hf(x;);
3. HIEHTpaNbHBIX MPAMOYTONBHUKOB: §; = hf(x; — h/2);
4. tpanemmit: s; = h/2 - (f(xi_q1) + f(x));
5. Cumncona (mapabon): s; = h/6 - (f(x;_1) + 4f(x; — h/2) + f(x;));

6. Cumncona  3/8: s;=h/8" (f(xi_l) +3f (BEt) 4 g (Cimt2) 4
f@)s

7. Taycca k-ro mopsiaka: §; = g Z}‘zl qu(xl-j), Xij = W + T’z;h,j =1,k

31ech:

a) npu k=3:

7, = —0.7745966692, g, = 0.5555555556,

7, = —0.0, g, = 0.8888888888,

T3 = Ty qs = q1

6) npu k=4:

71 = —0.8611363116, q1 = 0.3478548451,

T, = —0.3399810436, q; = 0.6521451549,

T3 = — T3, qs = q>

Ty = —Tq, qd4+ = q1

[locnenoBaTenbHOCTD Sy CTPOUTCA JI0 TEX MOP, MOKA HE CTAHET BBIMOJIHATHCA

yCIIOBHE
|ISn — San| < &
B stoM citydae npuHumaroT I = S,y .
3aganue

[Tycts 3amana Gyukuus f(x,y), y — mapamerp. Haiitu ¢ TO4HOCTBIO €

npubmmkennoe snauenue I(y;)= f: f(x,y;)dx, i =1,10 c nomoipro KO neBbix (mim
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MpaBbIX, HEHTPAJIBHBIX) MPIMOYTOJIBHUKOB U 3ajanHOil K®. Pe3ynbpTaT npeactaButh B
BU/JIE TAOJIMLIBI, COJEpKAILEH MPUOJIMKEHHBIE 3HaUEHUS [ U KOJTMYECTBO pazOueHuii N,

IIPpHU KOTOPOM OOCTUTHYTA 3aldHHAA TOYHOCTbL!:

Ko® K® npssmoyronsHuKOB 3ananHas KO
Y1
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7.4. OueHo4yHbIE CPeACTBA IS POBEACHUS IPOMEKYTOYHOM aTTECTALUH

dopma [Ipumepsl
aTTecTa OIICHOYHBIX
SHaHUA YMeHus .
gt [IpakTHueckuit JInunble KauecTBa [CPEACTB
OMBIT (BJIaJICHUE)  |00yUaroerocs
Jx3ame [KoHTpoub OrneHka yMeHust Ornenka Bormnpocsl
H 3HAHHUS 0A30BBIX [UCIIOJIL30BATh CIIOCOOHOCTH [IPUJIAratoTCs
MMOJIOKCHUM B [UMCJICHHBIC rPaMOTHO U YETKO
obactu METOIBI IS OueHKa yMeHusl H3jaraTh MaTepHall.
YHCJIICHHBIX peleHus pagpaGaTHBaTL
MCTOJ0B MATCMATHUUYCCKUX AJITOPUTMBI IS
3a/1a4, BBIOMPATh  |pereHus
ONTUMAJILHBIN BBIYUCIIUTEIBHBIX
MCTOI IJIs 3a/1a4, YYUTbIBas
peIICHUS HE0OX0TMMYTO
KOHKPCTHOU TOYHOCTH
3alladu, aBaTb 110JIy4acMOro
MaTeMaTHYCCKUE  [pe3ysIbTara.
XapaKTEPUCTUKHU
TOYHOCTH
HCXOTHOM
nH(pOpMAINU U
OLICHUBATh
TOYHOCTh
[1OJTy4EHHOT O
UHCICHHOT'O
pELLICHMUS.

OneHka yMeHus
pelaTh TUIIOBBIC
3a7a4M B 001acTU
npodeccuoHaIbHO
M eI TEIbHOCTH

O11eHKa HaBLIKOB
CO3JaHUs U
OTJIaIKH
KOMITBIOTEPHBIX
[pOrpaMm
peATH3YIOMINUX
UHCIIEHHBIE
METOIBI.

O1eHka
CIIOCOOHOCTHU

B PEeKTHBHO
peiaTh
[TOCTaBJICHHEIE
3a1a4uu U
QHAJTM3UPOBATh
pe3yJabTaThl UX
peIICHHS.

Samaun
[IPUIIArar0TCS

7.4.1. IllpuMepHbIEe BONPOCHI

(Ix3amen)
1. TlomaTtue o maTeMaTHYEeCKOM MoAenupoBaHuu. [Ipumepsl.
2. lloHsTHE O KOPPEKTHO U HEKOPPEKTHO MOCTABIECHHOM 3a1aue. [Ipumep.
3. IlpencraBneHue BemiecTBEHHbIX yucend B mamsatd OBM. OcobGeHHOCTH MaBarouien
apu(pMETUKH.
4. BnusHue omMOOK OKPYIVIEHHS HA BBIYMCIUTENbHBIA anroput™. HeycroilumBocTb
anropurma. IIpumepsl.
5. Pacnpoctpanenue ommOok. [Ipumepsl.
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6. UyCTBUTEIBHOCTh BBIUUCINATEIBHOW 3a1aud K MW3MEHEHUIO JaHHbBIX. [Ipumep
YUnKuHCOHA.

7. Meron T'aycca mjis pemieHusi CUCTEM JIMHEHMHBIX anreOpandyecKux YpaBHEHHM C
«4aCTUYHBIM» BBIOOpPOM Beayuiero snemeHta. [Ipumep.

8. Meton wurepauunii u meton ['aycca-3eiaens 1l pEMIEHUsS] CUCTEM

JUHENHBIX anredpandeckux ypaBHeHul. [Ipumepsl.

9. Meron MpOroHKW AJisl PEIICHUs CUCTEM JIMHEWHBIX anreOpandyecKux ypaBHEHUH C
TpexauaroHaibHou Marpureu. [Ipumep.

10. Ilonsatue 00 OOYCIOBIEHHOCTH CHUCTEMBI JIMHEWHBIX anreOpandyeckux ypaBHEHHI.
ITpumep.

WNurtepnonuposanue. MHTepnonsiiMOHHBIA MHOTOWIEH B popMme Jlarpanxa.
HNuTepnonsunoHHbli MHOrousIeH B opme HproToHa.

[lorpemnocts uHTEpHONMpaBanus B popme Jlarpanxa. [Ipumep.

YucreHHOe UHTErpupoBaHue. MIHTeponsIuOHHbIE KBaApaTypHbIE (HOPMYJIBL.
Yucnennoe pemenue 3anaun Komm. Metonsr Pynre-Kyrra.

Nk W

7.4.2. llpuMepHbIe IK3aMeHAIMOHHBbIE 32124 HA JK3aMeH
1) MeronoM MOJOBUHHOTO JEJI€HHUS HAWTH KOopeHb ypaBHeHHs sSin2x —Inx =0c
TouHOCTHIO 0 1072, TIpuBECTH reOMETPHUECKYI0 HHTEPIPETALUIO 3aa4H.
2) MetomoM KacaTenbHBIX HaWTH KOpeHb ypaBHeHus Sin2x—Ilnx=0 c¢
TouHOCTHIO 10 10, TIpUBECTH reOMETPHYECKYIO HHTEPIPETALUIO 3a1a4H.
3) Meronom cekyIux HalWTH KOpeHb ypaBHeHUs sin 2x — Inx = 0 ¢ TouyHOCTHIO 10
10™*. TIpuBeCTH reOMETPUYECKYIO HHTEPIPETALIMIO 3aJa4H.
4) C nomombto MeTosa ["aycca BBIYMCIUTD MATPUILy, OOPATHYIO TaHHOM:
2,34 —4,21 -11,61
A=18,04 5,22 0,27
3,92 -7,99 8,37
5) MetogoM mNpOCTOMl HMHTEpalMU PEIIMTh CHUCTEMY JMHEHHBIX anreOpanyecKux
YPaBHEHUN:
4-x1 + 0, 24'x2 — 0,08x3 =8
0,09x1 + 3x2 — 0, 15x3 =9
0,04x; — 0,08x;, + 4x3 = 20
BBINOTHUTE TpH UTEPALIMU METOJA U BBIYUCINTD HEBSI3KY. B KauecTBe HaYaIbHBIX

NPUOJIMKEHUHN PELICHUs CUCTEMbI TPUHSATh
xgo) = Z,xg’) = 3,x§0) =5
6) Merogom I'aycca-3eiligenss pewmdTh CUCTEMY JIMHEHWHBIX —alreOpanyecKux
YPaBHEHUN:
4x1 —xp + x3 =4
X1+ 6xy +2x3 =9
—X1 —2X3 +5x3 =2
BbInoIHUTh TATH WTEpalMid METOJa M BBIYMCIWTH HEBA3KY. B KaudecTBe

Ha4daJdbHBIX HpPI6JII/I)KCHI/Iﬁ peiCHusI CUCTEMBbI ITIPUHATD
0 _ g +© —_ g 0 _
x; =0,x,"=0,x3"=0

7) IlocTpouTh HWHTEPHOJISALUMOHHBIM MHOrowieH no ¢opmyne Jlarpanxka s
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GyHKUIMY f(X), 3aAaHHON TAOIMLICH:

X 1,2 3,1 4
f(x) 12,312 4,04 6,126
8) IlocTpouTh MHTEPHOISAIUOHHBIN MHOTOUIEH 10 popmynie HproToHa it GyHKINH
f(x), 3ananHOM TaOIULICH:

X 0,5 1 1,5 2 2,5
f(x) 1,715 2,342 3,927 5,289 8,914
9) Beruucnuth o Gopmyse npsMOYroJIbHUKOB HHTETPAI

4

f cosx dx

0

IpU JIEJIEHUU OTpe3Ka MHTErpupoBaHus Ha 4 paBHble yacTh. CpaBHUTH IMOIYUYEHHOE
NpUOIMKEHHOE 3HAUEHUE UHTErpaia ¢ €ro TOYHbIM 3HAUEHHUEM.
10) Berurcauts o ¢popmysie Tpaneuuii MHTerpal

5

dx
; vx +1

IpU JIEJIEHUU OTpe3Ka MHTErpupoBaHusl Ha 4 paBHble yacTu. CpaBHUTH IMOITYUYEHHOE
NpUOIMKEHHOE 3HAUEHUE UHTErpaia ¢ €ro TOYHbIM 3HAUEHHUEM.
11) Beruncauts no popmyne CuMIICOHA UHTETPaAl
1

f x?sinx dx

0
MpU JCJCHUU OTpe3Ka MHTErpupoBaHUs Ha 4 paBHble 4yacTu. CpaBHUTH MOITYUYEHHOE
MpUOMKEHHOE 3HaUCHHE UHTErpalia ¢ €ro TOYHBIM 3HAUCHUEM.
12) [aHO ypaBHEHUE

y=y+x

C HayaJgbHBIM YCIIOBUEM y(0) =1. MHcmoms3ys wmeTox Diliepa, BBIYMCIUTH
npubmmkennsie 3aauenus y (0,25 ),y(0,5), (0,75 ), y(1).
CpaBHUTHh  TONy4YEHHblE  NPUOIMKEHHBbIE  3HAYEHHMs] ~ pELIeHUs  3aJadyd ¢
COOTBETCTBYIOIIMMHM TOYHBIMU 3HAYEHUSIMU (TOYHOE pEIICHHE IaHHOW 3ajauu y =
2e* —x —1).
13) [aHo ypaBHEHUE
y Y

==+1
Y 7%
¢ navampHbiM ycroBueMm yY(1)=1. Hcmons3ys merton Pynre-Kyrra 4-ro mopska,
BBIYMCIIATH NpHOIKenHoe 3Hayenne y (1,25 ).
CpaBHUTHh TOJYYEHHOE MPUOIHKEHHOE 3Ha4YCHUE pemeHns 3amaud ¢

COOTBCTCTBYIOIIMM TOYHBLIM 3HAYCHUCM (TO‘-IHOC pemcHuc I[aHHOfI 3a1a4unu
y = x (Inx + 1)).
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8. OBYYEHHME CTYAEHTOB-UHBAJIMJIOB U CTYAEHTOB C

OI'PAHUYEHHBIMHU BO3SMOXHOCTAMMU 31I0POBbSA
[lopsanok oOydeHHs WMHBAaIUAOB U CTYAEHTOB C OIPAaHUYEHHBIMH BO3MOKHOCTSIMU

onpenenex «llonoxxennem KyO6I'Y 00 oOydyeHHH CTYJI€HTOB-MHBAJIUIOB U CTYJEHTOB C
OTrpaHUYE€HHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI.

Jis 5y ¢ OrpaHMYeHHBIMH  BO3MOKHOCTSIMU — 3/10POBbSl  IIPETYCMOTPEHBI
oOpa3oBaTeiabHbIE TEXHOJOTUHU, YYUTHIBAIOLIME OCOOEHHOCTH M COCTOSIHUE 370pPOBBSA
TaKHUX JIUII.

9. JONOJTHUTEJBHOE OBECIIEYEHHUE JUCIHUIIJINHBbI
HE MIPETYCMOTPEHO
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PELIEH3US
Ha paGouyto nporpammy yueOHON JUCHUTLIUHBI
OII.10 YucneHuble METOABI
JUTSL CTICIUATIBHOCTH
09.02.03 ITporpammupoBaHue B KOMIBIOTEPHBIX CUCTEMAX

Pabouas nporpamma yueOHo# nucuuminabl OI1.10 YucneHHbie METOIbI
pazpaboTaHa Ha OCHOBE Ha ocHoBe @DenepasbHOr0 roOCYJIapCTBEHHOTO
oOpazoBatenpHOro cranaapra (nanee — OI'OC) no cnenuaabHOCTH CPETHETO
npodeccuonansHoro odpazosanus (nanee CIIO) 09.02.03 IIporpammupoBaHue
B KOMIIBIOTEPHBIX CUCTEMAX, YTBEPKACHHOro mpukazoM MunoopHayku PD ot
28.07.2014 No 804 (3apeructpupoBan B Muntocte Poccun 21.08.2014
Ne 33733) PaGouass mporpamma SBIISIETCS YacTblO MPOTrpaMMbl MOJATOTOBKH
CIIEHHANINCTOB cpeaHero 3BeHa B coorBerctBuu ¢ PI'OC CIIO 1o
cnennanbHOCTH 09.02.03 IIporpamMmMupoBaHuEe B KOMIBIOTEPHBIX CHUCTEMAX C
kBasnpukanuen «TexHuk-nporpamMmucty. OOyyeHHMe NpPOBOAUTCS Ha Oaze
OCHOBHOTO 00II[er0 00pa30BaHUs U HAIEJCHO Ha MOJYyYEHHUE CPEIHEro OOIIero
oOpa3oBanusa. PaGouas mporpamma cocTaBiieHa JJii O4YHOM (popMbl 00yuyeHUS.
Pabouast mporpamma yue6Ho# nucturuinabel OI1.10 YucrnenHbie METObI UMEET
JIOTUYHYIO CTPYKTYpPY, KOTOpasi UHTErPUPYET TEOPETUUECKUM M MPaKTUUECKUN
MOAXO0J K OOYYEeHHI0, MMEET LeJecO00pa3HOE BBIIEIECHUE Pa3[eioB, TEM U
3ananuid. IlociaenoBaTenbHOCTh TEM, HalpaBieHAa HA Kau€CTBEHHOE YCBOEHHUE
yueOHOro mMarepuana, GopMupoBaHHME HEOOXOIUMbIX KomneTeHIuil. Cucrema
3HAaHUW U YMEHUH, 3aJI0’)KEHHAsl B MPOTpaMMe, HalpaBlieHa Ha OCBOCHHUE OOIIMX
U NpopecCHOHAIbHBIX KOMIIETEHIMH. Buubl caMocTosITeNbHBIX padoT
MO3BOJISIIOT O0OOIINTh M YIUIyOUTh HM3ydaeMblii MaTepuall M HalpaBi€Hbl Ha
3aKpemJIeHUe YMEHUs MOUCKa, HAKOIUIEHUSI 1 00pa0OTKH UH(POPMALIHH.

[Iporpamma paccuutana Ha 86 4YacoB. TemaTWyecKuid IUIaH U
colepKaHUe  ydyeOHOM  JAMCHMIUIMHBI  PACKPBIBAET  IOCJEA0BATEIBHOCTh
MPOXOXKJEHUSI TEM, COOTBETCTBYET YUYEOHOMY IUIaHY M PaCIpeAesICHUI0 YacoB.
B nmporpamme omnpenenensl (opma NpPOBEACHHS 3aHATUN, HCIOJIb3YEMbIE
MHTEPAKTUBHbBIE oOpa3oBaTeibHbIE TEXHOJIOTUH. [IpencraBnenHas
MaTepHaIbHO- TEXHUYECKas 0a3a U KOMIBIOTEPHOE MPOrpaMMHOE o0ecreyeHne
JOCTaTOYHbl Il MPOBEACHUS MPEJCTABICHHBIX B MPOrpaMMme 3aHSATUI
paznuuHblx QopM. B memom ananuz paszzgena  «YcCIoOBUS peald3aliuny,
MO3BOJISIET C/ENIaTh BBIBOJ, YTO OOpa30BAaTENbHOE YUYPEXKICHHE PpacCIoaraet
MaTepHaIbHO-TEXHUUECKON 0a30il, OTBEYarolleil COBPEMEHHBIM TPeOOBaHMIM
MOATOTOBKM B 00JIACTMU MaTE€MaTUKH CHELUUATMCTOB KOMIIBIOTEPHBIX CETEH,
o0OecreunBaeT NPOBEIECHUE BCEX BUJOB 3aHATHHA, MEXIUCUUIUIMHAPHON
MOJATOTOBKH, IPEyCMOTPEHHBIX TPOTrpaMMOil.

Ilepeuenp peKOMEHAYEMOW OCHOBHOM M JOIOJHUTEIBHOWU JIUTEPATYPHI
BKJIIOYAE€T COBPEMEHHBIE U aKTyalbHble MCTOYHHMKH, U3JaHHBIE B TOCIEIHEE
Bpems (He mo3zanee 5 iser). Ilepeuncnennsie UHTEpHET-pecypchl AOCTYIHBI U



NOCTOBEPHBI. OLIEHOYHBIE CPEACTBA, IPUBEICHHBIE B MPOTPAMME JTOCTATOYHBI
Ul NPOBENECHUSA TEKyLIEH, IIPOMEKXYTOYHOM WM UTOrOBOM aTrTecTaluu I10
JUCLHUTIINHE.

Takum  oOpa3om, couepxaHue paboueld mporpaMmbl  yuyeOHOU
JUCUUIUIMHBI  TOJHOCTBIO  COOTBETCTBYeT TpeOoBaHusIM  DenepanbHOTo
roCyJ1apCTBEHHOTO 00pa3oBaTeIbHOTO cTaHJapTa CpPEIAHETO
po(ecCUOHaTBEHOTO oOpa3oBaHus 1o CHEUaTbHOCTU 09.02.03
IIporpaMmmupoBaHue B KOMIIBIOTEPHBIX CUCTEMAX.

Pazpaborannas nporpamma ydeOnou aucturuinHbl OIL10 YucneHnubie
METO/Ibl MOXKET OBITh PEKOMEHAOBAHA JJIS1 UCIIOJIB30BAaHUS B YUEOHOM MpoLEcce
npu noarotoBke mno cnenmansHoctH (09.02.03  IIporpammupoBanHue B
KOMIIBIOTEPHBIX CUCTEMAX.
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Penensus
Ha pado4yI0 NporpamMmy y4eOHOM JMCUUIIMHBI
OII.10 YucneHHupie METOABI
1 cnenuajgbHocTu 09.02.03 IlporpammupoBaHie B KOMIBIOTEPHBIX
cucTeMax

PabGouass mporpamma yudeOHou aucuuriubabl OIL.11 YucneHnHbie mMeTOAbI
pa3zpaboTraHa Ha oOcHOBe PDeAepa’bHOr0 TrOCYJapCTBEHHOIrO 00pa30BATENBHOIO
cragaapra (nanee — ®I'OC) no cnenualibHOCTU CpPeaHEro NpodhecCHOHATBLHOTO
oOpazoBanusa (nanee CIIO) 09.02.03 «IIporpammupoBaHre B KOMIIbIOTEPHBIX
CUCTEMAX», YTBEPKIACHHOro nprkazoM MunoOpHayku PO ot 28.07.2014 r Ne 804
(3apeructpupoBan B Muntocte Poccun 21.08.2014 r. Ne 33733).

OOydenue mnpoBoAUTCS Ha 0a3e OCHOBHOro oOIIero oO0pa3oBaHUsS U
HalleJIeHO Ha TOJy4YeHHe KBaJu(UKAUU TEXHUK-IPOrpaMMHUCT. Pabouas
IporpaMma cocTaBjeHa Jyisi OUHOU (PopMbI 00yUEHUS.

[lacmopt mnporpamMmbl OOOCHOBAHHO M TMOJHO OTPaXXaeT CoJepKaHHUe
JUCUUIUIMHBI, €€ POJib U MECTO B IMOATOTOBKE CIELHUAINCTa CPEAHEro 3BEHa,
pacKphIBaeT LEJM U 3aAaud y4eOHOM aucuMmuinHbl. OmnpeneneHsl TpeOOBaHUS K
YMEHUSIM W 3HAaHUSAM CTYJEHTOB. TemMaTHYecKHil IjaH U CoAepX aHue ydeOHOU
JUCUUIUIMHBI ~ PacKpbIBa€T  IOCJIENOBATEIbHOCTh  MPOXOXKACHHUS  TEM,
COOTBETCTBYET TEMATHUYECKOMY IUIaHYy U pPACHpelereHHI0 4acoB. B mporpamme
ompeneneHsl (opma MpPOBEACHUS, ILedu, 3aJayd Y4yeOHOW JUCUUIUIMHBI,
MIPEACTABIICHbl 00s3aTeNbHble (OPMBI OTYETHOCTH. B mporpamme peain3oBaHbl
IUAAKTUYECKUE TPUHLIUIBI O0YYEHHs: LEIOCTHOCTh, CTPYKTYPHOCTB; OTpa)ke€Ha
B3aMMOCBSI3b MEXIY AJIEMEHTAMH CTPYKTYPbI, YYTEHBl MEXIPEIMETHBIE CBS3H.
N3yyeHnue naHHOW AMCHMIUIMHBI CIOCOOCTBYET 3(P(PEKTUBHOW M KauyeCTBEHHOU
MOJATOTOBKE CTYJIEHTOB.

[Iporpamma yueOHOW [OHUCLUMIUIMHBI HampaBieHa Ha (OPMHUPOBAHUE Y
CTYJI€HTa MPUOOPETEHUIO MPAKTUYECKOr0 OMbITa U COOTBETCTBYET TPEOOBAHMIM K
pe3ynbTaTaM OCBOEHUS MpEeAMETA.

IlepeueHp pEKOMEHAYEMONW OCHOBHOW M JOIIOJIHUTEIBHOU JIUTEPATYPHI
BKJIIOYAET OOUIEAOCTYyIHbIE HCTOYHUKH, HU3JaHHbIE B TMOCJeAHEe BpeMs (He
no3aHee 5 net). [lepeunciennsie MHTEpHET-pECypChl aKTyalbHbl U JJOCTOBEPHBHI.

Pazpaborannass mporpaMma  yuyeOHOM  JAUCHUIIMHBI  MOXET  OBbITh
pEKOMEHJI0BaHa [JIsl UCIOJIb30BaHUS B YUYE€OHOM Ipoliecce NpH MOATOTOBKE IO
cnenpanbHocTH  09.02.03  [IporpaMmupoBaHMe B KOMIIBIOTEPHBIX CHUCTEMAX.
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