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1. OBIIASA XAPAKTEPUCTUKA PABOYEW IIPOTPAMMBI VYUYEBHOMH
JUCIHUIIVIMHBI «OI1.10. YUCJIEHHBIE METOAbD»

1.1. MecTo AUCHMIUIMHBI B CTPYKType OCHOBHOIi mpodeccHoHAILHO 00pa3oBaTeIbHOM
NpOrpaMmal. Vyebnas  guctuminHa — «YucieHHblE  METOIbI» [PUHAISKUT K
o0menpodeCcCHOHATHFHOMY IHKITY.

1.2. Heap u niiaHupyeMble pe3yJibTATbl 0CBOEHUS AN CHMIJIMHbBI:

B pesynpraTe M3ydyeHHs AMCHUIUIMHBI OOydYaromiyecs AOKHBI OCBOMTBH CIIEAYIOIINE
obme (OK) u npodeccuonanpubie (I1K) kommerenuu:

OKO1. BsiOupate cmocoObl pemeHus 3aaad  npodecCUOHATBHON  JeATEIbHOCTH,
IPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.

OK 02. Ocy1miecTBiIsTh MOUCK, AaHAJIA3 U HHTEPIPETALNIO HHPOPMALIUH, HEOOXOTUMOM JTst
BBITIOJIHEHUS 3a/1a4 TPOPECCUOHATBHOMN IeATEIIbHOCTH.

OK 04. PaGoratb B KOJUIEKTHMBE W KOMaHJe, 3(P(EKTUBHO B3aMMOJICHCTBOBATH C
KOJUJIEraMH, PYKOBOJCTBOM, KJIMEHTAMHU.

OK 05. OcyuiecTBiasiTh YyCTHYIO M MHCbMEHHYK) KOMMYHHUKAIIMIO Ha TOCYJApCTBEHHOM
A3BIKE C yUETOM OCOOEHHOCTEN COLUAIbHOIO U KYJIbTYPHOIO KOHTEKCTA.

OK 09. Hcnons3oBaTh HH(POPMALMOHHBIE TEXHOJOTHMH B MpodhecCHOHATBHON
JESITEIbHOCTH.

OK 10. Ilonp3oBaThCcsi MpodeccHOHANIBHON TOKyMEHTallMeld Ha TOCyJAapCTBEHHOM U
MHOCTPaHHOM SI3bIKE.

[IK 1.1. ®opmupoBaTh alropuT™Mbl pa3pabOTKH MPOrPaMMHBIX MOAYJEH B COOTBETCTBUU
C TEXHUYECKHUM 33/1aHUEM.

I1K 1.2. Pa3zpabaTsiBaTh mporpaMMHbBIE MOIYJIM B COOTBETCTBUH C TEXHUYECKUM 3a]JaHUEM.

I1K 1.5. OcymiecTBasiTh pepakTOPUHT U ONITUMH3ALNIO TPOTPAMMHOTO KOJIA.

I[IK 3.4. [IpoBOAWTH CpaBHUTENbHBIA aHAINW3 MPOTPAMMHBIX MPOAYKTOB U CPEICTB
pa3paboTKH, C LEIbIO BBISIBICHUS HAWIYYILEro PELICHUs] COIVIACHO KPUTEPHSIM, ONPEEIIEHHBIM
TEXHUUYECKUM 33JJaHUEM.

IIK 5.1. Cobupare ucxoaHble JaHHbIE AJI1 pa3pabOTKU MPOEKTHOM JOKyMEHTAllUM Ha
UH(POPMALIMOHHYIO CUCTEMY .

[1K 9.2. Pa3zpabarbiBaTh BEO-IIPHIIOKEHNE B COOTBETCTBUH C TEXHUUECKUM 3a/IaHUEM.

I1K 10.1. OGpabatbIBaTh CTATUYECKUH U AMHAMHUYECKHI HH(OPMAIIMOHHBIA KOHTEHT.

IIK 11.1. OcymectBnsath cOop, 00pabOTKy M aHaIM3 UHPOPMALMK 1JI1 IPOEKTUPOBAHUS
0a3 JaHHbBIX.

KOSII(I K, Ymenus 3HaHuA

OK1,2,4, | ucnoiap30BaTh OCHOBHBIC YUCIICHHBIC

151K911? METOJIbI PCIICHHS MATEMATHICCKUX | \eroipl XpAHEHHS YHCEN B

12,15 3ajad; _ | mamsitn anextponHo-

1K 3.4, [IK | BbIOMpaTh - ONTUMATIBHBIN | prrqpcuTenbHOM MAIIMHBL

5.1, TIK HUCICHHBIM - MCTOA AL PCIICHUA | (nanee — DBM) u nefictpus

9.2,1IK MOCTaBJICHHOM 3a1a4H, HaJl HIMH, OLIEHKY TOYHOCTH

i(l)i IIK | maBatp MATeMaTHICCKHC | priypyceHui;
XapaKTCPUCTUKH TOYHOCTH | meTo/bl peleHUs] OCHOBHBIX
UCXOIHOU nHpopMau M | MaTeMaTH4ecKux 3ajad —
OLIEHUBATh TOYHOCTH IIOJyYEHHOI'O ;‘E;Z)Fggggﬁgg;}lm —
YHUCJIICHHOT'O pemeHHH; JIMHEWHBIX U TPAHCUCHACHTHBIX
pa3pa6aTBIBaTB AJITOPUTMBEI U YpaBHEHUH U CUCTEM YPABHEHUH C
IPOrPaMMBI JIJIsl PEIIEHUSI nomotpio IBM.
BBIUMCJIMTEIbHBIX 3a/1a4, YIYUTHIBAs




HEOOXOAMMYIO TOYHOCTh
MOJTy4aeMOT'0 Pe3yJIbTaTa.

B pe3yabTate ocBoeHusi padoyeil nporpaMmMbl 00y4YaKOUIUiics J0IKEH 10CTHYb
cJIeYIONIUX JUYHOCTHBIX Pe3yJIbTATOB:

JIP 1 Oco3Haromui ce0s rpakIaHMHOM U 3alIUTHUKOM BEJIMKOM CTpPaHBI.

JIP 2 [IposiBnAOIMMNA AaKTUBHYK TIPaXIAHCKYIO IIO3MIUI0, JACMOHCTPUPYIOIIUI
MIPUBEP)KEHHOCTh  MPUHIMIAM YECTHOCTH, MOPAJIOYHOCTH, OTKPBITOCTH, SKOHOMHYECKH
AKTUBHBIN U yYaCTBYIOIIMHI B CTYJIEHYECKOM U TEPPUTOPUATILHOM CAMOYIIPABICHUH, B TOM YHCIIE
Ha YCJIOBHUSAX JOOPOBOJBYECTBA, IMPOAYKTUBHO B3aMMOJICHCTBYIOIIMA W YYacTBYIOIIUNA B
JESTEIIbHOCTH OOIIECTBEHHBIX OPTaHU3AIIHN.

JIP 3 Cobnroaronuii HOpMbI TPABOIOPSIKA, CIASAYIOMNA UeanaM IPakKIaHCKOTO
obmiectBa, oOecriedeHus: Oe30macHOCTH, TpaB U CcBOOOA rpaxknan Poccuu. JlosubHBIN K
YCTAaHOBKAM U TMPOSIBJICHUSM TPEICTABUTENCH CYOKYJIbTYp, OTIIMYAOIIMA HX OT TPyHm ¢
JECTPYKTUBHBIM W JICBUAHTHBIM  TOBEJACHUEM. JIEMOHCTpUPYIOUIUMN  HENPUSATHE U
Npeaynpexaaoni COLMaTbHO OMAaCHOE MOBEICHUE OKPYKAIOIIHX.

JIP 4 [IposiBnsromniA ¥ JAEMOHCTPUPYIOIIMI  YBa)XKEHME K JIIOAAM  TPYAa,
OCO3HAIOIINN IEHHOCTh COOCTBEHHOTO Tpya. CTpeMsiuiics K GOpMHUPOBAHHIO B CETEBOMU Cpelie
JUYHOCTHO U MIPOPECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIICIIA.

JIP 5 JleMOHCTpUpYIOLIUN TPUBEPKEHHOCTh K POJHOM KYJbTYpEe, UCTOPUYECKOM
naMsATH Ha OCHOBE JTI00BU K Postuue, poiHOMY Hapoy, MaJIol pOAMHE, TPUHATHIO TPATUIIMOHHBIX
LIEHHOCTEH MHOT'OHAIlMOHAIBLHOI0 Hapoja Poccum.

JIP 6 [IposBisromMi yBa)KEHUE K JIIOJAAM CTAapUIEro MOKOJEHUS M TOTOBHOCThH K
YYaCTHIO B COLIUATIBHOM MOJAEPKKE U BOJIOHTEPCKUX JIBHXKCHUSIX.
JP 7 Oco3HaMMI MPUOPUTETHYIO IIEHHOCTh JIMYHOCTU YEJIOBEKA; YBaXKAIOIIUMA

COOCTBEHHYIO M YYXYI0O YHUKJIBHOCTh B Pa3JIMYHBIX CUTyalUsX, BO BceX (GopMmax M BHIaX
JIeSATEIIbHOCTH.

JIP 8 [IposBisomnii M JAEMOHCTPUPYIOIIMN YBAKEHUE K IPEICTAaBUTEISAM
Pa3IMYHBIX STHOKYJIBTYPHBIX, COLUAIBHBIX, KOH)ECCHOHATBHBIX U UHBIX Ipymil. COMpHYacTHBIHI
K COXPaHECHMIO, IPEYMHOXEHUI0O M TPAHCIKILUM KYJbTYPHBIX TpaJuUMil M LEHHOCTEN
MHOT'OHAIIMOHAJILHOTO POCCUKCKOTO TOCY1apCTBa.

JIP 9 CoObnromaronuii ¥ mponaraHupyomuil TpaBuia 310pOBOro U 0€30IacHOro
o0pa3a )KM3HH, CIIOPTa; MpeLyIpex AUl 100 MPeo10IeBAIOIINN 3aBUCUMOCTH OT aJIKOTOJIs,
Tabaka, MCUXOAKTHBHBIX BEIIECTB, a3apTHBIX UTp U T.A. COXpaHSAIOUIMHA MCHXOJIOIHYECKYIO
YCTOWYMBOCTh B CUTYaTUBHO CJIO’KHBIX WM CTPEMHUTEILHO MEHSIOIUXCS CUTYyalUsIX.

JIP 10 3a0oTAmuics 0 3aluTe OKpYyXawlleil cpeabl, COOCTBEHHOM U 4y»KOif
0€30MacHOCTH, B TOM YucIie HU(POBOH.

JIP 11 [IposBrstomuii  yBaKeHHE K JCTETUYECKUM LEHHOCTSM, OOJaJaroIIuii
OCHOBAaMH 3CTETHYECKOU KYJIBTYPBI.

JIP 12 [IpuHuMaronMii ceMelHble LIEHHOCTH, TOTOBBIM K CO3JAHUIO0 CEMBU W
BOCIIUTAHHIO JIETEH; JEMOHCTPUPYIOIIMI HENPUATHE HACWIMS B CEMBE, YX0/1a OT POJUTEIbCKON
OTBETCTBEHHOCTH, OTKa3a OT OTHOLIEHHUH CO CBOUMHU JIETbMU U UX (PMHAHCOBOTO CO/IEPKAHMUSL.

JIP 13 JlemoHcTpupytomuii ymMeHue 3(p(QeKTUBHO B3aUMOJAEHCTBOBAaTh B KOMAaHJE,
BECTH JIMAJIOT, B TOM YHCJIE C UCIIOJIb30BaHUEM CPEICTB KOMMYHHUKALIUN

JIP 14 JleMOHCTpUpYIOIIMI HAaBBIKM aHajdW3a W HHTEpHpeTanuu HHPopMaluu M3
Pa3IMYHBIX UCTOYHUKOB C Y4€TOM HOPMAaTUBHO-IIPABOBBIX HOPM

JIP 15 JleMOHCTpUPYIOIINIA TOTOBHOCTH U CIIOCOOHOCTH K 00pPa30BaHMIO, B TOM YHUCIIE
caM000pa30BaHMIO, Ha MPOTSKEHUU BCEH )KM3HU; CO3HATEIbHOE OTHOIIEHHE K HEMPEPHIBHOMY
00pa30BaHMIO KaK yCIOBUIO YCIIETHON MPOo(heCCHOHATBLHON M OOIIECTBEHHOM eI TEIbHOCTH.



2. CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM yueOHOI JMCHUIIJIMHBI M BUABI Y4eOHOH padoThI

o O0bem B

Bua yueOHoii padoThI
yacax

O0bem 00pa3oBaTeIbHON MPOrpaMMBbl 59
B TOM YHUCIIE:
TEOpeTUIeCcKoe 00ydeHne 19
NPAaKTUYECKHUE 3aHATHS 38
Koncynbranuun 2

IIpomeskyTounas arrectauus B ¢popme qud.3auera




2.2. TemaTnyeckuii jiaH u coaep:xxanne yueonoi auconminusl «OIL.10. YUCJIEHHBIE METOAbD»

Koovt komnemenuyuii,

napaboJr.

Haumenoeanue Cooeporcanue yuedonozo mamepuana u popmvl op2anu3ayuu Oovem ¢ | hopmuposanuro Kkomopuix
pazoenoe u mem oesamenvHOCmu 00y4arnuuxcs yacax cnocoocmeyem nemenm
npozpammot
1 2 3 4

Tema 1. D1eMeHTBI Coaep:xxanue y4eOHOIro MaTepHuaJia OK1,2,4,5,9, 10,
TEeOPUH Hcrounnkn W KiIaccUUKaAIUs TOTPEITHOCTEH pe3yibTaTa YHCISHHOTO IIK 1.1, 1.2, 1.5, 11K 3.4,
NOrPelIHOCTel pEeLICHHUS 33/1a4H. 5 IIK 5.1, 11K 9.2, IIK 10.1,

B TOM uKC/Ie NPAKTHYECKHUX 3AHATHI 1 J1a60pPaATOPHBLIX PadoT MK 11.1.

Brrunciienue morpemrHocTei pe3yabTaToB apuPMETHIeCKUX ISHCTBUNA Hall

PUOJIKEHHBIMU YMCIIAMH.
Tema 2. Conep:kanue y4eOHOTro MaTepuaa OK1,2,4,5,9, 10,
[pubdaumkénnbie [TocranoBKa 3agaud JOKAIM3aLMU KOpHEH. UMCIEHHbIE METOABbl PEUICHUS IIK 1.1, 1.2, 1.5, 11K 3.4,
pelieHust YpaBHEHUH. I[IK 5.1, 11K 9.2, I[IK 10.1,
aJredpanvecKux u B TOM 4Hc/Ie IPAKTHYECKUX 3aHATHI U J1A00paTOPHbIX padoT IK 11.1.
TPAHCHEHACHTHBIX Pemenue anreOpanvyecKux ¥ TPAHCIICHICHTHBIX YPaBHEHUN METOJA0M 10
ypaBHeHHﬁ IMOJIOBUHHOTO JICJICHUSI U METOJIOM I/ITepauI/Iﬁ.

Pemenne anredpanyeckux U TPAHCIEHICHTHBIX YPaBHEHUN METOJIaMU XOPJ U

KacaTeJIbHBIX.
Tema 3. Pemenne Coaep:xxaHue yueOHOro MaTepuaJia OK1,2,4,5,9, 10,
CHCTEM JUHEeHHBIX Merton I'aycca. Meroa utepaunii pemenust CJIAY. Merton 3eiigens. IIK 1.1, 1.2, 1.5, T1IK 3.4,

" 10

anredpanYecKux B Tom unc/ie MPAKTHYECKHUX 3aHATHH U JIA00PaTOPHBIX padoT IK 5.1, [1K 9.2, [IK 10.1,
YPaBHEHHid PellieHre CUCTEM JIMHEHHBIX YPABHEHHUI PUOIMKEHHBIMU METOIAMH HK I1.1.
Tema 4. Coaep:xxanue yueOHOIro MaTepuaJia OK1,2,4,5,9, 10,
HNurepnonuposanne | MHTEpnoIsmMoHHbI MHOTOWwIeH Jlarpamka. MHTEpmonsuonHbie (HOpMyIThI K 1.1, 1.2, 1.5, [IK 3.4,
U HrroToHa. IIK 5.1, 11K 9.2, I[IK 10.1,
IKCTPaNnoJupoBanue | MHreprnoaupoBaHue CIIaiiHAMu. 10 IK 11.1.
byHxkuun B ToM unciie NPaAaKTHYECKHX 3aHSATHI 1 JIA0OPATOPHBIX padoT

CocraBrieHre UHTEPIOIALUOHHBIX Gpopmyn Jlarpanxka, HeroToHa,

HAXO0K/JIEHUE MHTEPHOJIALIMOHHBIX MHOTOUJICHOB CIUIAMHAMU
Tema 5. UncjieHHoe Coaep:xanue yueOHOIro MaTepuaJia OK1,2,4,5,9, 10,
HHTErpupoBaHue ®opmynsl HetoToHa - KoTeca: MeTo1bl mpsAIMOYTOJIbHUKOB, TPANEIui, 10




WurerpupoBanue ¢ momombo Gopmyn [aycca.

B ToM umciie NpakTHYeCKUX 3aHATHI M J1a00PAaTOPHBIX PadoT

Brraucnenue HHTCIpaJIOB MCTOAAMH YU CJICHHOI'O MHTCIPUPOBAHUA

IIK 1.1, 1.2, 1.5, IIK 3.4,
IIK 5.1, 11K 9.2, TIK 10.1,
IIK 11.1.

Tema 6. Unciiennoe

Conep:kaHue y4eOHOI0 MaTepuaa

OK 1,2,4,5,9, 10,

peuienne Meron Diinepa. YTounénnas cxema Dilepa. [IK 1.1, 1.2, 1.5, IIK 3.4,
00BIKHOBEHHBIX Meron Pynre — Kyrra. 11 IIK 5.1, 11K 9.2, IIK 10.1,
nuddepeHINANBHBIX | B TOM YHC/Ie NPAKTHYECKHX 3AHATHI M J1a60PATOPHBIX PadoT IK 11.1.
YPaBHeHUi [TprMeHeHre YHUCIEHHBIX METOI0B JUIs petieHus auddepeHnnanbHbIX

YpaBHEHUH.
Koncynomayuu 2
Bcezo: 59




3. YCJIOBUA PEAJIN3AIIMA TIPOTPAMMBI YUEBHOM U CHUILIMHBI
«OI1.10. YUCJIEHHBIE METOJbD»

3.1. JIns peanu3anuu nporpaMMbl y4eOHOM AUCHUIIIMHBL JOHKHBI OBITH IPEIYCMOTPEHBI
CJIEIyIOIINE CHIEUAIbHBIE [IOMEIICHHUS:

Kabuner «MaremaTnueckue JUCHMIUIMHBDY, OCHAIICHHBI  00OpylOBaHHEM H
TEXHUYECKUMHU CPEJICTBAMU OOyUCHUSI:

— KOMIBIOTED C JIMIIEH3UOHHBIM ITPOTPAMMHEIM O0ecrieueHrneM- 1 mir.,

— MyJIbTUMEANA-TIPOEKTOP- | 1IT.,

JleMOHCTpallMOHHbIE MaTepUabl O JUCIHUILTHHE:

— creHg — 1 mr.,

- IUIaKar — 4 mrT.,

- Tabauna — 2 ImrT.,

nopTpeTbl MaTeMaTUKOB — 3 LWT.

3.2. UndopmanmonHoe odecnevyenne peaju3alum nporpamMmbl

Jisa peanuzanuu mporpaMMbl OuOIHOTEUHBINH (oHI 00pa3oBaTENbHON OpraHu3aluu
JIOJKeH UMETh MeYaTHbBIE U/WIIH 3JIEKTPOHHBIE 00pa3oBaTelIbHbIE U HH(POPMAIIMOHHBIE PECYPCHI,
PEKOMEHIYEMBIX JIJISl HCTIOJIB30BaHUS B 00Pa30BaTEILHOM IMIPOLIECCE

3.2.1. [leyaTHbIe U 3JIEKTPOHHBbIE U3TAHUS

baxsanos, H. C. Uucnennsie Metozsl : yuebuuk / H. C. baxsanos, H. I1. Kuakos, I. M.
KobGenbkoB. — 9-¢ m31. — Mocksa : Jlaboparopus 3nanuii, 2020. — 636 c. — ISBN 978-5-
00101-836-0. — TexkcT : anexTpoHHBIN // JlaHb : aneKTpoHHO-O0uONIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/126099 (nara ob6pamenus: 24.02.2021).

Cnabuos, B. JI. UnucneHHbIE METOIBI M IPOTPaMMHUPOBAHUE : YU4eOHOE TTOCOOHE TS CIIo /
B. JI. Cna6noB. — Cankr-IlerepOypr : JIans, 2021. — 460 c. — ISBN 978-5-8114-6351-0. —
Tekcr : anexTpoHHbIi // Jlanb : anekTpoHHO-0MONMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/156628 (nata ob6pamenus: 24.02.2021).

Konmaués, B. H. Yucnennsie MeToabl. OnopHbIE KOHCIIEKTHI : yuebHoe nmocodue / B. H.
Konmaués. — Boponex : BUBT, 2019. — 120 ¢. — TekcT : anekTpoHHbIH // JIaHb :
aNeKTpoHHO-O0ubnmoteynas cucrema. — URL: https://e.lanbook.com/book/157488 (nara
oOpamenusi: 24.02.2021).



4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS YYEBHOM
JUCIUIIVIMHBI «OI1.10. YUCJIEHHBIE METOAbD»

Pesynomamut 00yuenun

I(pumepuu OUEHKU

Dopmul u memoowvl
OUeHKU

Ilepeuenwv 3nanuil,
0C8AUBAEMBIX 8 PAMKAX

OUCYUNTUHDL:

. METOIbI
XpaHEHUs] 4YHhCel B
MaMsITH  AJIEKTPOHHO-
BBIUMCIIMTEIbHOM
MamuHbl  (mamee  —
OBM) u neiictBus Han
HHUMH, OIICHKY

TOYHOCTH BBI‘-II/ICJ'ICHI/II\/'I;

. METOJbI PELICHHUS
OCHOBHBIX
MaTeMaTUYECKHX 3a7a4
— UHTETPUPOBAHUS,
muddepeHnpoBaHus,
pelIeHUs JINHENHBIX U
TPAHCLEHICHTHBIX
YPaBHEHHM U CUCTEM
YPaBHEHHM C TOMOIIBIO
OBM.

Ilepeuensv ymenuii,
0C8AUBAEMBIX 8 PAMKAX
OUCUUNTUHDL:

. HCIIOIB30BaTh
OCHOBHBIE YHCJIEHHBIE
METObI pelIeHus
MaTEMaTHYECKUX
3a7ad4;

. BBIOMpATH
ONTHUMAJIbHBIN
YHUCJICHHBIM METOJ, IS
pelieHus
MMOCTaBJIICHHOM 3aJ1a4H;

. JTaBaTh
MaTeMaTUYECKHUE
XapaKTEPUCTUKU
TOYHOCTH HUCXOIHOU
uHbopMaluu U

«OTIHYHOY - TEOPETUYECCKOE
coJiepKaHue Kypca OCBOCHO
MOJTHOCTBIO, 0e3 TpoOesoB, yMEHUs
c(OpMHPOBAHBI, BCE MIPEyCMOTPCHHBIC
POTPaMMOit y4eOHbIC 3aJaHHS
BBIIOJIHEHBI, KAYECTBO UX BBIITOJIHEHHUS
OLICHEHO BBICOKO.

«Xopouo» - TEOPETUYECKOE
coliepyKaHue Kypca OCBOEHO
MOJTHOCTBIO, 0€3 MpOoOeNoB, HEKOTOPhIE
yMeHHMsI CPOPMUPOBAHbI HEIOCTATOUHO,
BCE IMPEAYCMOTPEHHBIE INPOrPaMMON
y‘-Ie6HI)I€ 3aJaHus BBITIOJTHCHHI,
HCKOTOPLIC BU/bL 3aI[aHHfI BBITTOJIHCHBI
C OIIMOKaMH.

«Y IOBIIETBOPUTEIIBHOY» -
TEOPETUYECKOE  COZICpIKaHUE  Kypca
OCBOCHO YAaCTHYHO, HO IPOOCNIBI HE
HOCAT  CYIIECTBEHHOTO  XapakTepa,
HeoOXoauMble  yMEHHUS  paboThl  C
OCBOCHHBIM MAaTE€pHAJIOM B OCHOBHOM

c(hopMUPOBAHBKI, OOJILIIIMHCTBO
MIPETyCMOTPEHHBIX MpPOrpaMMoit
oOydeHus y4eOHBIX 3a/laHui
BBITIOJTHEHO, HEKOTOpBbIE u3
BBITIOTHEHHBIX ~ 3a/JIaHUN  COJIEpKaT
OIIIMOKH.

«HeynoBneTBOpUTENBHO -
TEOPETHUYECKOe COJEep)KaHUEe Kypca He
OCBOEHO, HEOOXOJMMBbIE YMEHUS He
chOpMHUPOBaHHI, BBLIIIOJIHEHHEIE
yueOHbIe 3allaHusl CoJep:KaT TpyObie
OIIIMOKHU.

[Tpumepsr popm u
METOJI0B KOHTPOJIS U
OLICHKHU

. Komnberorepnoe
TECTUPOBAHUE HA
3HaHHE TEPMHUHOJIOTHH
1o TeMe

. TectupoBanue

. KoHntposbHas
pabora

CamocrosTenbHa
s pabora

. 3amura
pedepara
. Cemunap

. 3amura
KypCOBOM pabOThI
(npoexra)

. Brinmonnenne
MPOEKTA

. Habmonenue 3a
BBITIOJTHEHHEM
MPAKTHIECKOTO
3aJIaHuA.
(1esITeNbHOCTHIO
CTYJICHTA)

. Onenka
BBITIOJTHECHUA
PaKTUYECKOT0
3aaHusA(paboThl)

. IToaroroBka u
BBICTYTIJICHHE C
JIOKJIaJIOM,
COOOIIIEHNEM,
Ipe3eHTalnen

. Permenue
CUTYallMOHHOM 3aJa4u




OLICHMBATb  TOYHOCTH
ITOJIy4YE€HHOTO
YUCJIEHHOTO PELICHNS;

. pa3pabaThIBaTh
QJITOPUTMBI U
MIPOTPAMMBI TS
peIIcCHUs
BBIUHMCIUTEILHBIX
3aJ1a4, YYUThIBas
HEO0OXOIMMYIO
TOYHOCTH TI0JTy4aeMOT0
pe3yibTaTa.




ABTOHOMHAasl HEKOMMepYecKasi OpraHu3anusi
npodeccHOHATIBHOT0 00pa30BaHUA

«IIATHrOpCKUH TeXHHKYM 3KOHOMHKH H HHHOBAIIHOHHBIX TeXHOJIOIHID»
(AHO IIO «IITDOHUT»)

YTBEPXJIAIO:
Hupexrop AHOIIO «IITOUT»

/75 T 111 M. Hcaes

«31» mag 2024 T.

®OH/I OHEHOYHBIX CPEJICTB 11O JUCIHUITJIMHE
OI1.10 YucaenHbie MeTOABI
JUISL CTYZICHTOB CIIEUAJIBHOCTH

09.02.07 UndopManmoHHbIe CUCTEMbI M IPOrPAMMHUPOBAHUE
Keanuguxayua: Cneyuanucm no uH@opmMayuoHHbIM cucmemam

r. [Isaturopck, 2024 r.



®OC y4yeOHOW JUMCUUIUTMHBI pa3paboraHa Ha ocHoBe DenepanbHOro
rocyaapcTBeHHOro oOpaszoBatenpHOoro crangapra (PI'OC) mo crnernumanbHOCTH
cpennero npodeccuonanpHoro obpazosanus (CIIO) 09.02.07 MudopmarmonHbie

cuctemsl U nporpammupoBanue (IIpuka3 Munoopuayku Poccun ot 09.12.2016 Ne
1547)

Opranmsanus-pa3padoTunmk: ABTOHOMHAs HEKOMMEpUYecKass OpraHu3aIus
npodeccuonanbHoro oobpazoBanus «IISTUTOPCKUNA TEXHUKYM HKOHOMHUKU U
WHHOBAIIMOHHBIX TEXHOJIOTUI

Pazpabotuuk: Konontok T.J., mpemnomaBaTenb 0a30BOM KBadupUKAIIMOHHON
kateropuu AHO T10 «IITOUT»

PACCMOTPEHA COI''TACOBAHA
OTAENEHHEM UH(OPMAITOHHO-TEXHIYECKUX Ha 3aceganun YMC
JUCIIUILIINH IIporokon Ne 6 ot 30.05.2024
IIpoToxom Ne9 ot 24.05.2024r. , K"KO,HHKOB& O.A.
3aB.0TeIIeHIEM _j)f_, / " Konomnrok T.JI. -

PenenseHnTnl

[Mamakaesa ['.I1. - mpenogaBarens Beiciiel KBanukanunoHHou kareropun AHO
[1O «{IITOUT»

bapanckas M.®. — mpenonaBarens uHpopmanmoHHbx guciuuind AHOY BO
«uctutyT Ynpasnenus, busneca u IIpaBa», r. [Isturopck



COJEPKAHUE

ITACIIOPT ®OC ITO YYEBHOU JUCIUIUIVHE

CTPYKTYPA M IIEPEYEHb KOHTPOJIbHO-OLIEHOYHBIX
MATEPHAJIOB JI ITPOMEXYTOYHOU ATTECTALIMU 110
JUCHUAIUINMHE



1 HACIIOPT ®OHJIA OLIEHOYHBIX CPEJICTB 110 YYEFHOM JTUCIIUILIMHE

11, OOuue nmosioxkeHust
@®onp ouenounsix cpenacts (GOC) mpenHazHavyeH A KOHTPOJS M OLIGHKH 00pa3oBaTEIbHBIX

JOCTIKEHUH 00yJaromuxcs, OCBOMBLIMX ITporpammy yuednoit aucuuruimasl OI1.10 «Hucnennsle
METOIBD».
®OC pa3paboTaH Ha OCHOBaHMM MPOTrPaMMbl MOATOTOBKU CIIELHAIUCTAa CPEIHEro 3BEHa IO
cnenuanbaocTd 09.02.07 MHpOpMalmoHHbIE CHCTEMBI U IPOTPaMMHUPOBAHHE.

1.2  Pe3yabTaThl OCBOEHHUS AMCHUILIHHBI, MO/JIEKAIE TPOBEpPKe
B xozxe arrecranuy 1o AMCUMILIMHE OCYIIECTBISETCS IPOBEPKA CIEAYIOINX YMEHUM, 3HAHUN U

dbopMupoBaHus 00IUX U TPOGECCHOHATBHBIX KOMITIETEHIIUH.

Pe3yabTaTnl 00yueHus OcHOBHbBIE MOKAa3aTeIH OIEHKH
(ymeHus1, 3HAHMS) pe3yJIbTAaTOB
¥Y.1 MUcnonp3oBaTh OCHOBHBIE YHCJIEHHBIE METOIBI
pelieHusT MaTeMaTHYECKHUX 3a/1a4.

VYcTHBIN Onpoc, TECTUPOBAHUE,
penieHue 3aaaqy

Y.2 BriOupaTh ONTUMaJIbHBIA YHCICHHBIH METOH IS

pELIEHKS TOCTABJICHHOM 3a/1aun YCTHBI  OIPOC,  TECTHPOBAHHC,

pPEeICHUEC 3a1a4

¥.3 JlaBath MareMaTU4YeCKUE XapaKTEPUCTUKH TOYHOCTHU
UCXONHOM  MH(OpMamuu ¥  OLEHUBaTb TOYHOCTb | YCTHBIM ONpOC, TECTUPOBAHHE,
MIOJIyYE€HHOT'O YHUCJIEHHOIO PELICHHUS. peleHue 3agad

¥ .4 Pa3pabaTbiBaTh aIrOPUTMBI U IPOTPAMMBI JIJIs
pelieHus] BBIYUCIUTENbHBIX 3a/1a4, yUUTHIBas VYeTHBI  ONpOC, TECTUPOBAHUE,
HE0O0XOIUMYI0 TOYHOCTh MOJTYYaeMoro pe3yabTaTa. pelieHue 3a1a4

3.1 Mertoapl XpaHEHMsI YHMCENl B IMAMATH DJIEKTPOHHO- | Y CTHBIN ONPOC, TECTUPOBAHMUE,
BBIUHMCIUTENbHON MamuHbl (ganee — DBM) u neicTBUS | BBINOJIHEHUE HHANBUAYATbHBIX
HaJl HUMU, OLICHKY TOYHOCTH BBIYUCIICHUMN. 3aIaHUM Pa3JINYHOM CIIOKHOCTH.

3.2 MeTo/bI pelieHus OCHOBHBIX MaTeMaTUyecKux 3a1a4d | O1eHKa OTBETOB B XOJ€
— UHTETpUpOBaHUs, TUhHEePSHITMPOBAHUS, PEIIICHHS IBPUCTHUYECKOM OeceIbl,
JTUHENHBIX U TPAHCLIEHJCHTHBIX YPABHEHUN U CHCTEM TECTHUPOBAHUE.

ypaBHEHHUH ¢ momoItbio IBM.

Kon HaumeHoBaHue KOMIIeTeHIIUH

OK 1 BriOupats cnocoOwr  pemeHuss 3amad  mpodeCCHOHATBHOW  IeATETHhHOCTH,
' MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 2 OcyIecTBIATh MOUCK, aHATTU3 U UHTEPIpeTalnio nHopMainu, HeoOX0JUMON
' JUTSI BBITIOJTHEHUS 3a/1a4 TPO(PECCHOHAIBHON e TEIHbHOCTH.

OK 4 PaGoratk B Ko/IeKTHBE U KOMaH 1€, 3Pp(HEKTUBHO B3aMO/IEHCTBOBATh C
' KOJUIEraMH, PYKOBOJICTBOM, KJIMEHTAMH.




OK 5 Ocy1ecTBIATh YCTHYIO U MUCbMEHHYI0 KOMMYHUKALIMIO HA TOCYAapCTBEHHOM
' SI3BIKE C YUETOM OCOOEHHOCTEH COLMAIbHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 9 Hcnonp30BaTe HH(GOPMALMOHHBIE TEXHOIOTUH B IPO(ecCHOHATbHON
' JEATEIBHOCTH.
OK 10. [Tonp30BaTbest IpodeccoHaIBHON TOKYMEHTANEH Ha TOCYJapCTBEHHOM U

HHOCTpaHHOM A3BIKEC.

K 1.1. ®opMUpOBaTh ANTOPUTMBI pa3pabOTKH MPOrPAMMHBIX MOJYJIEH B COOTBETCTBUH C
TEXHUYECKHUM 3a/IaHUEM.

IIK 1.2. PazpabaTsIiBaTh MpOrpaMMHBIE MOIYJIA B COOTBETCTBUH C TEXHUUECKUM
3aJlaHuEM.

IIK 1.5. OcymiecTBiATh pehakTOPUHT U ONTHMU3ALNIO IPOTPAMMHOTO KO/A.

IIK 3.4. IIpoBOANUTH CPAaBHUTENIBHBIN aHAIN3 IPOrPAMMHBIX IIPOYKTOB U CPEJICTB

p33pa60TKI/I, C LCJIbXO BBIABJIICHUA HAUITYYIICTO PCHICHUA COITIACHO KPUTCPHUAM,
OMPCACIICHHBIM TCXHUYCCKUM 3aJJaHUCM.

IK 5.1. CoOuparh UCXOHBIEC JaHHBIC VIS Pa3padOTKH MIPOSKTHOW JOKYMEHTAIMH Ha
MH(POPMAIMOHHYIO CHCTEMY .

I1IK 9.2. P33pa6aTBIBaTB Be6-HpI/IJ'IO)KeHI/I€ B COOTBCTCTBHH C TCXHUYCCKUM 3aJaHHUCM.

[IK 10.1. | O6pabaTbIBaTh CTATHUECKUH U JMHAMUYECKUN HH()OPMAITMOHHBIA KOHTEHT.

I[IK 11.1. | OcymecTBiars coop, 00paboTKy U aHanu3 WH(GOPMALIUU AJIs TPOSKTUPOBAHUS
0a3 TaHHBIX.

1.3 KpuTepun oueHKHU 3HAHUI U YMeHMIi

buner Ha nuddepeHpoBaHHbINi 3a4eT COCTOUT U3 MSTH BOIIPOCOB.
OIICHKa «OTJIMYHO» CTAaBUTCA IpU IIOJHOM OTBCTC Ha omier. Bo3MOXKHBI OAHa — JBC
HETOYHOCTH IIPU OCBCIICHHU BTOPOCTCIICHHBIX BOIIPOCOB WJIM B BBIKJIAAKaX, KOTOPBIC CTYACHT

JICTKO HUCIIPpaBHJI 11O 3aMCYaHHNIO IPpETIoaaBaTECIIs.
OI.[GHKa «XOpOoLIO» CTAaBUTCA, €Clin CTYACHT OTBCTUJI HA BCCh 6I/IHeT C He6OHBHIHMI/I

OIIMOKAMU UJIM HEAOUETAMH, JIETKO HCTIPABIECHHBIE M0 3aMEYAHHIO MIPETIOIaBaTEN.

OneHka «yJ0BJIETBOPUTEIBHO» CTABUTCS, €CJIM HEMOJIHO WJIM HEMOCIEA0BATEIbHO PACKPBITO
coJlep’kaHuEe MaTrepHaiia, HO MOKa3aHO oOllee NMOHMMAaHHE BOIIPOCAa, JOMYIIEHbI OMMOKU B
OINpPEACICHUY MTOHATHH; CTYJIEHT HE CIIPaBWICA C IPUMEHEHUEM TEOPUH B HOBOM CUTyallMu IpU
BBITIOJTHEHUH NTPAKTUYECKOTO 3a/1aHusl.

OneHka «HE YIOBIETBOPUTEIbHO» CTABHUTCS, €CIM HE PACKPBITO OCHOBHOE COJEp)KaHHE

y4eOHOro Marepuana; JOMyUIEHbl OIMWOKA B OMNPEACIICHUH TOHATHHA, MPH HCIOJIb30BAHUU



MaTeMaTU4eCKON TePMUHOJIOTHH, B PUCYHKAX, YepTexax Ui rpadukax, B BHIKIAAKaX, KOTOpPbIE

HC UCIIPABJICHBI IMMOCJIC HECCKOJIbBKUX HABOAAIINUX BOIIPOCOB IIPCIIOAaBaTCIIA.

[Ixana oreHKn 0Opa30BaTEIbHBIX JOCTHKCHHUM

ITIpoLEHT pe3yIbTaTHBHOCTH Ouenka ypoBHS HO/rOTOBKH
(MpaBUITLHBIX OTBETOB) Oamn (0TMETKa) BepOaNbHBII aHAIOT
90 + 100 5 OTJIIMYHO
80+ 89 4 XOPOLIO
70 +79 3 YIIOBJIETBOPUTEIIBHO
Mmenee 70 2 HEYOBJIETBOPUTEIBHO

2 CTPYKTYPA U IIEPEYEHDb KOHTPOJIbHO-OHEHOYHbBIX MATEPHUAJIOB

Bonpocel n 3aganus Kon

2.1 llepeuenv meopemuueckux 60npocos K 3auemy

1. TlpubnmKeHHbIE YUCNA U ACHCTBUS HAJl HUMHU. V1-V4,

[TpubnmxeHHbIe 3HaYeHUS. AOCOTIOTHAS U OTHOCHTEIIbHAS 31,32
norpenHocTs. BepHsle u 3Havanye nugpol.

3. Ilpencrasnenue uncen B DBM. Brrunciienue norpenrHocreit
apudmeTnyeckux NeiCcTBUM.

4. VYueT norpemHocTeil BEIUMCIEHUH 110 3a1aHHON Gopmyie. Beruncinenus
10 TIPaBWJIAM TMOJICYeTa IUPP.

5. Brprumcienust co CTpOruM y4eToM MpeaeabHbIX a0COMIOTHBIX
MOTPELIHOCTEM.

6. BpraucieHus mo MeToAy T'PAHHII.

7. OtpeneHue U yTOUHEHHE KOPHS YPaBHEHHSI METOJIOM TTOJIOBUHHOTO
JEeJIEHUS.

8. Meroa nmpocToii uTepauuu A peleHus] ypaBHEeHHM.

9. HaxosxaeHue KOpHS ypaBHEHHSI METO/I0M KacaTellbHbIX.

10. Haxoxxaenre KOpHS YpaBHEHHSI METOIOM XOP/I.

11. HaxoxaeHue KOpHsl ypaBHEHUsI METOJOM XOPJI U KacaTelbHbIX.

12. Perienne cUCTeM JTUHEHHBIX anreOpandeckux ypaBHenuid (CJIAY)
yuciaeHHbIMU MeTogamu. Meron ["aycca.

13. Metop mpocToi uTeparuu Il CHCTEMbI IMHEHHBIX areOpandecKux
ypaBHeHuii (CJIAY).

14. uTepnonsiuoHHbIi MHOTOUJIeH Jlarpanxa.
15. TlepBast unTepnonsonHas Gopmyna HerotoHa.

16. Bropas uaTepnoysmuonHas popmyia HeroToHa.




17.
18.

19.

DKcTpanoiupoBaHue QyHKIHHA.

YucnenHoe unterpupoBanue. Kaaparypusie hopmynsl HetoToHa-
Koteca.

Uucnennoe nurerpupoBanue. @opmysibl Tpaneuuii.

20. Yucnennoe unrerpuposanue. ®opmyia Cumicona.

21. YucneHHble METO/IbI PEIICHUsI OOBIKHOBEHHBIX AU depeHnnanbHbIx

22.

23

ypaBHeHU. Meton Ditnepa.

YucneHHble METO/IbI pellieHUs] OOBIKHOBEHHBIX U (depeHInalbHbIX
ypaBHeHui. Meron Pynre-Kyrra.

. Uucnaennoe pEUICHUE 3aJa4 OIITUMHU3AllUH.

24. TTouck MuHUMyMa GYHKIIMU OJTHOHM MEPEMEHHOM.

25. TIlonck MmuauMyMa GYHKIIMA MHOTHX ITEPEMEHHBIX.

2.2 Tunoevle npakmuyeckue 3a0anHus K 3aiemy

1. CocraBbre mnporpammy wuHTerpupoBanusi mno ¢opmyne Cumncona c | Y1-V4,
HCIOJIb30BAHNUEM OLIEHKH TOYHOCTH METOJ/IOM MOBTOPHOI'O CUETa. 31,32

2. ®ynkius Yy =1-x’e¢™ nMeer eAMHCTBEHHBI MUHUMYM Ha otpeske [0; 5].
Haiiqure ero METO0M JUXOTOMHUH ¢ TOYHOCTHIO 10 1:107°,

%P sin(x) .
3. Han wunrterpan | = | ——. Haiinute npubmmkeHHOEe 3HAYCHHE
0,1 X
unTerpana | o hopmyie Tpanenuit 1 CUMIICOHA ¢ TOUHOCTHIO 10 1073,

4. Pemmurte metonom Ditnepa auddepennuanpaoe ypaBaeHue Y' = C0S Y + 3X
¢ nayanbubeiM 3HauenreM Y(0) =1,3 na orpeske [0; 1], npunss mar h=0,2.

5. VYrounure kopenp ypaBHenus SinN(2x)—In(x) =0 merogom mog0BHHHOTO
nenenus Ha otpeske [1,3; 1,5] ¢ Tounoctsio g0 1-10™,

1

6. Berumcnure wunTerpan | =I > 10 (opmyne Cumricona, pasJieiuB
0

otpe3ok [0; 1] Ha 10 paBHBIX yacTeil. OLIEHUTE MOTPENTHOCTH BHIYUCIICHHI.

7. ®ynkunus Y =1-x’¢™* uMeeT eIMHCTBEHHbII MUHAMYM Ha oTpeske [0; 5].
HaiiiuTe €ro METO0M 30JI0TOTO CEYEHHs C TOUHOCTHIO 10 1107

8. B pesynbpTaTe MATHKPATHBIX U3MEPCHHM IMEepUoJia KOJIeOaHUH MasTHHKA
CTYIEHT Tonyuua pe3ynbTaThl (B cekyHmax): 4.8; 5; 4,9; 48 u 5.
OcHOBBIBasICh Ha ATUX PE3YJIbTaTaX YCTAHOBUTE HAWITyYIlIee MPUOTKEHUE
3HAUEHUs TEepUoJa M €ro TpaHUlbl aOCONIOTHOW W OTHOCHUTEIBHOM
MIOIPEIIHOCTEM.

9. B pesynbraTe H3MEpEeHHs AIUHBI CTOJNA JTUHEHKON CAaHTHUMETPOBBIMU
JIENICHUSIMA  YCTAHOBJIGHO, YTO 3HAYCHHWE JIJIMHBI HAXOJUTCS MEXITY
aenenusiMu 99 u 100 cM. VYkaxuTe rpaHUIbl aOCOMIOTHOM H
OTHOCHUTEIIBHOM NOTPEIIHOCTEH 3HA4YEHWM JUIMHBI, €CIIM 3a HawIlydllee
npuOIMKEHNE IPUHATO ee cpeaHee 3HaueHue 99,5 cm.

10. lana pyHKIWMsI, 3a1aHHas TAOTUIICH

X 2 2,14 2,28 2,42 2,56 2,7 2,84

y 7,27 7,72 7,89 7,74 7,2 76,23 4,79

Boeruncnute 3HaueHue 3TOH (QyHKIMU B TOUKE 2,6, HCIONB3YsI CXEMY PYUYHBIX
BBIYMCIICHHH TI0 HHTEPNOJIAIMOHHON hopmysie HproToHa.

11.

CoctaBbTe NpOrpaMMy HMHTETPHUPOBaHUA MO (QopMmyse Tpamenuii ¢
MCI0JIb30BAHHUEM OLIEHKH TOYHOCTH METOJ/IOM MOBTOPHOTI'O CUETa.




12. Yrounure xopenb ypaBHenus SinN(2x)—In(x)=0 weromom mpocToii
urepanuu Ha otpeske [1,3; 1,5] ¢ TouHOCTHIO 10 110,

1
dx
13. Beruucnure wmuterpan | =I >
X
0

oTpe3ok [0; 1] Ha 5 paBHBIX yacTeil. OLeHUTE NOTPEUTHOCTh BBIUUCICHUH.
14. lana ¢pynkuus, 3a1aHHast Tabauen
X 0,12 2,32 2,83 4,57 6,39
y -4,29 0,38 2,93 3,72 1,23
Beruucnure 3naueHue 3Tod GyHKIMH B To4uke 1,36, UCMOIB3Yys CXEMY PYYHBIX
BBIYHCIICHUH 110 hopMmyite Jlarpanka.
15. IIpousBeauTe yKka3aHHbIe JEHCTBUS U ONpeIenTe aOCOTIOTHBIC U
OTHOCHTEJIbHBIE ITOTPEIIHOCTH PE3YJIHTATOB (MCXOHBIE YHCIIA 3adaHbI

BEPHBIMU B CTPOTOM CMbIcie Uudpamu):
a) 24,37-9,18;

0) 18,437+ 24,9;
6) 0,65-1984
2) 8124,6/2,9
16. Pemnte cuctemMy ypaBHEHUH
2% —5Xy + X5 =—2;
2% +1,2X, —4,3%3 =-11;
—6% +3,3X, +2%3 =-0,7.

METOJIOM IPOCTOM UTEPALUU C TOMOIIBIO ITporpaMMel 1ist OBM.

no Qopmyne Tpanenuii, pasaenus

2.3 Tunoevie 6unemot 011 nOO20MOBKU K Ougghepenyuposanuomy 3avemy (no
memam)

Tema 1. D1eMeHTHI TEOPUM MOTPEIIHOCTEH
Bapuanr 1

1. OmnpenenuTh Kakoe U3 paBEHCTB V =2,33; /42 =6,48 TouHee.

2. OKpyIIIUTh COMHHTENBHBIC TUQPHI yrcna 3,4852+0,0047 , oCTaBHUB
BEpHbIE 3HAKHU:
a) B Y3KOM CMBICIIE;
0) B IIMPOKOM CMBICIIE.
Onpenenutsd npeaenbHble a0COTOTHYIO U OTHOCUTEIBHYIO IOIPEIIHOCTH
pe3yJbTara.
3. Haiitu mpenenbHble aOCOMIOTHYIO UM OTHOCUTEIBHYIO IHOTIPEIIHOCTH
yncia 245,67, eclii OH MMEET TOJIbKO BepHbIe IUGpPH: 1) B y3KOM
CMBICIIE; 2) B IUPOKOM CMBICIIE.
4. BpluucauTh M ONPEAENUTh  TpeAeibHble  a0COJIOTHYIO U
OTHOCHUTEJIbHYIO IOTPEIIHOCTH pe3yibpTaTa. lMcxonHoe BbIpakeHUE,

2
x=mDZbF e 4=514+0,005,  b=2,44+0,006,
c
¢=7,2+0,07, m=7,8+0,05.

5. Bblumcnute W ompenenuTh  OpeAeibHbIE  aOCOMIOTHYIO U
OTHOCUTENIbHYIO TOTPEIIHOCTH  pe3ysbTaTa, IOJIb3YSACh  OOIIei
(dbopMyIoit morpemrHocTU: 1) B y3KOM CMbICIIE; 2) B INIUPOKOM CMBICIIE.

V1-v4,
31,32




xlamardb o 5 14+0,00,
(c-a)
b=2,44+0,006, c=7,240,07, m=7,8+0,05.

HcxonHoe BbIpaxkeHuUe,

Bapuanr 2
1. Omnpenenuth Kakoe U3 paBEHCTB 2%9 =0,724; /83 =9,11 Tounee.

2. OkpyriuTh COMHUTENbHBIE UQPPHI uncia 0,48652+0,0089 , ocTaBUB
BEPHBIC 3HAKU:
a) B y3KOM CMBICIIE;
0) B IIUPOKOM CMBICJIE.
Onpenenuts npeneabHbie aOCONMIOTHYIO U OTHOCUTENIbHYIO TIOTPELTHOCTH
pe3yJbTara.
3. Haiitu npenenbHble aOCONMIOTHYIO U OTHOCUTENBHYIO MOTPEIIHOCTH
yucaa 2,6087, ecliM OH MMEET TOJIbKO BepHbIe Ludpbl: 1) B y3KoM
CMBICJIE; 2) B IIUPOKOM CMBICIIE.
4. BpluMCINTG W ONPENENHTh  MHpelelibHble  aOCONOTHYIO |
OTHOCHUTENIbHYIO TOTPEIIHOCTH pe3yibTaTa. McxomHoe BbIpaykeHUE,
2
x =M e a=385£0,01,  b=20,18+0,002,

)
3C2

c=2,04£0,01, m=7,2£0,07.

5. Bplumcnute u omnpeaenuTs  NpeAenabHble  a0COJMIOTHYIO U
OTHOCUTEJIBHYIO TOTPEIIHOCTH  pe3ysbTaTa, IOJIb3YsACh  OOIIeH
(dbopmyIoii morpemHocTy: 1) B y3KOM CMbICIE; 2) B IIMPOKOM CMBICIIE.

m-[a+b]?
Hcxoguoe  BeIpaxkenne, X =————, 71 a=23,85%0,01,

3C2

b=20,18+0,002, c=2,04+0,01, m=7,2+0,07 .

Tema 1. D1eMeHTHI TEOPUM MOTPELIHOCTEH
Bapmuanr 1
1. Kak opopMIISIOTCS BBIYHUCIICHHUS CO CTPOTHM YUETOM TpeAeTbHBIX
MOTPELIHOCTEN PU MOONEPALMOHHOM Y4eTe OIMIHO0K?
2. TlpowmsBenurte yka3zaHHBIE JEHCTBUS M ONPEACTUTE a0COTIOTHBIC U

OTHOCHUTEJIbHBIE TIOTPEIIHOCTH PE3yIbTaTOB:
a) 24,1-0,037;
0) 24,1+1,038;
6) 0,65-19,84
2) 8124,6/2,8
3. HcxopaHble 3HaUeHUs apryMeHTa 3ajaHbl Lu(paMy, BEpHBIMU B
cTporom cmbicie. [Ipon3BennTe BEIUNCICHUS U OMPEIEIINTE YUCIIO
BEPHBIX B CTPOI'OM CMBICIIE IIU(P B CIAEAYIOMNX 3HAYCHUAX

AJIEMEHTAPHBIX (PYHKIIMIA:
a) arctg (8, 45);
6) 62,01
4. BpluucanTe 3HaU€HUS 3aJJaHHBIX BBIPAXKEHUH IO MTpaBUIIaM MOJICYeTa

udp ABYMs CIIOCOOAMMU:
1) C moomnepalOHHBIM aHATU30M PE3yJIbTATOB;

V1-v4,
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2) C UTOroBOI1 OLIEHKOW OKOHYATEILHOTO pe3yibTaTa (Y YMCIOBBIX
JTAHHBIX BCE U(PHI BEPHBIC):

3,
a) -7 26,77 ~+2,344;

e>* —7,08
In(6,93° +4,5)

0
) \34,8
Bapmuanr 2

1. TIlo kxakoit IIPUYUHE B BBIYUCIICHUAX CIICAYET n30erath BEIYUTAHUS
6JII/I3KI/IX 10 BEJINYUHE YUCET?
2. HpOI/I3BCI[I/ITe YKa3aHHbIC ﬂeﬁCTBHH H OIIpEACINTC a0COIIOTHBIE U
OTHOCHUTCIIbHBIC TOTPCIIHOCTH PC3YJILTATOB!
a) 224,1-0,0987;
0) 34,16+1,8;
6) 1,65-29,874
2) 824,6/2,81

3. HcxoaHble 3HaueHHS apryMeHTa 3a7aHbl IudpaMu, BEpHBIMU B
cTporoM cmeiciie. [Ipon3BeuTe BEIYMCIICHUS U OTIPEICITUTE YUCIIO
BEPHBIX B CTPOrOM CMBICIIE IU(P B CIESIYIONINX 3HAYCHUSIX
AIIEMEHTAPHBIX (DYHKIIHIA:

a) tg (8, 45);
6) 62,34

4. BpluMcauTe 3HaYEHUS 33/1aHHBIX BBIPAXKEHUH 10 MpaBUIIaM MOJCYETa
udp AByMs criocodbaMu:
3) C moormnepanrOHHBIM aHATU30M PE3YJIbTATOB;
4) C UTOroBOH OIICHKOW OKOHYATEIBHOTO pe3yJibTarta (Y YHCIOBBIX
JAHHBIX BCe LU(PHI BEPHBIE):

4
a) 2647 0 (2,38);

%78
c0s(6,93° +4,5)

/34,8

0)

Tema 2. IlpubankéHHble pelmieHUusi ajJreOpanvecKux M TPAHCLEHIEHTHBIX
yYpaBHeHHH
Bapmuanr 1
1. CdopmynupoBaTh alropuT™M HaXOXKJICHHUS KOpHE HEJTMHEHHBIX YpaBHEHHM:
METOJI0M ITOJIOBUHHOTO JIEJICHNUS;
METOJIOM UTEpALH.
2. HaifTi KOpeHp HelMHEHHOro ypaBHeHHS X°—X—0.2=0 c¢ momoumio MS
Excel:
a) METOJIOM ITOJIOBHHHOTO JICJICHHS;
b) meromom mrepanuu.

3. Hamucats mporpamMmy, HaxXOJSIIYI0 KOPHH HEJIMHEWHOTO YpaBHEHHs, Ha
s3pike Pascal ABC:
a) METOJ0M IOJIOBHHHOTO JIC/ICHHS;
b) meromom mrepanuu.
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BapuanTt 2
1. CdopmynupoBaTh aNropuT™M HAXOKICHHUS KOPHEH HETMHEHHBIX YPaBHEHHIMA:
d) METOJ/IOM ITOJIOBUHHOTO JICJICHUS,
b) meromom ureparum.

2. Haiftn kopenp HenmHeifHOro ypasHeHus X°—Xx—0.2=0 ¢ momompio MS
Excel:
a) METOJOM IIOJOBHHHOIO JACIICHUS;
b) meromom mrepanuu.
3. Hamwmcars mporpamMmy, HaxOASIIyH0 KOPHHM HEIMHEHHOrO YpaBHCHHUsS, Ha
s3pike Pascal ABC:
a) METOJOM IIOJOBHHHOIO JICIICHUS;
b) meromom mrepanuu.

Tema 2. IIpubaukénHble pelieHUss ajred0pamyecKuX M TPAHCHEHJAEHTHBIX
yYPaBHEHU
Bapuanr 1
1. CdopmynupoBaTh aNropuT™M HaAXOKICHUS KOPHEH HEJTMHEHHBIX YPaBHEHHIA:
a) METO/IOM KacaTelbHBIX;
b) meromom xop;
C) KOMOMHHPOBAHHBIM METOJOM XOPJ H KacaTeIbHBIX.

2. Haiiti KOpeHb HeIMHeHHOro ypaBHeHus X°—x—0.2=0 ¢ momompio MS
Excel:
a) METOJIOM KacaTelIbHbIX;
b) meromom xop;
C) KOMOMHHPOBAHHBIM METOIOM XODP/ M KacaTe/IbHbIX.
3. Hamwmcars mporpamMmy, HaxOASIIy0 KOPHH HEIMHEHHOrO ypaBHECHHUsS, Ha
s3bike Pascal ABC:
a) METOJIOM KacaTeIbHbIX;
b) mertomom xopx;
C) KOMOWHHPOBAHHBIM METOJIOM XOP/I M KaCaTCIbHBIX.

Bapuanr 2
1. ChopmymupoBaTh aJrOpUTM HAXOXKICHUS KOPHEH HETHHEHHBIX YpaBHEHHIA:
a) METOJIOM KacaTeJbHbIX;
b) mertomom xopx;
C) KOMOMHHPOBAHHBIM METOIOM XODPJ M KacaTelIbHBIX.

2. Haiitn KOpeHp HelMHEHHOro ypaBHeHHs X°—X—0.2=0 c¢ nomouso MS
Excel:
a) METO/IOM KacaTelbHBIX;
b) meromom xop;
C) KOMOWHHPOBAHHBIM METOJOM XOPJ M KacaTeIbHBIX.
3. Hammcare mporpamMMmy, HaxXoASIIy0 KOPHH HEIWHEHHOTO ypaBHEHHUsS, Ha
s3bike Pascal ABC:
a) METOJIOM KacaTeIbHbIX;
b) meromom xopx;
C) KOMOMHHPOBAHHBIM METOJOM XODPJI U KacaTelIbHbIX.

Tema 3. Pemienue cucrem JIMHEHHBIX ajiredOpandyecKuX ypaBHeHUil

Bapmuanr 1

V1-V4,
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1. ChopmynupoBaTh alIrOpuT™M HAXOXKICHUS KOPHEU CHUCTEMBI
JIMHEWHBIX YPABHECHUM:
a) meroaoM [aycca;
b) MeTo0M IpOCTOM UTEpAITUH.
a) HaifTu KOpHU CHCTEMBI JIMHEHHBIX ypaBHEHHI
X —5X, +2X3 =1;
X —2Xy + Xg = 2;
11x — X, —0,5%3 =0,2.
¢ nomourso MS Excel:
a) meroniom ["aycca;
b) MeTotoM mpoCTO HTEpaIU.
b) Hanmucatp mnporpamMMmy, HaxoOJAIIyIH0 KOPHH CHCTEMBI
JUHEHHBIX ypaBHEHUH, Ha s13bike Pascal ABC:
a) meroniom ["aycca;
b) MmeTo1oM MpoCTOIt HTEpaIUH.

BapuanTt 2

1. ChopmynupoBaTh alIropuT™M HAXOXKIEHUS KOPHEW CHUCTEMBI
JINHENHBIX YPABHCHUN:
a) meTozaom ["aycca;
b) MeTOOM MPOCTOM UTEPAITHH.
2. Haiitu KOpHU CUCTEMBI TUHEHHBIX YpaBHEHUN
2% —5X, + X =2,
2%, +1,2X, —4,3%; =-11;
—6x% +3,3X, +2%3 =-0,7.

¢ nmomoripio MS Excel:
a) metozoM ["aycca;
b) MeToOM MPOCTOM UTEpaIHK.
3. Hanmcath mporpamMmy, HaxOJAIIyI0 KOPHH CHCTEMBI
JUHENHBIX ypaBHeHUH, Ha s3bike Pascal ABC:
a) metozoM ["aycca;
b) MeToOM MPOCTOM UTEpaIHK.

Bapuant 3

1. ChopmynupoBaTh aJrOpUTM HAXOXKIEHUS KOPHEW CHUCTEMBI
JIMHEWHBIX YPABHECHUM:

a) meroniom ["aycca;
b) MeTomOM TIPOCTOM UTEpAIUH.

2. HaiiTu KOpHU CUCTEMBI TUHEHHBIX YpaBHEHUIN

2% —4x%, +1,4%; =-0,6;
X+ X, —3X3 =2;
2,1% — Xy —2X%3=2,3.
¢ nomousro MS Excel:

a) meronom ["aycca;
b) MmeTo10M MpoOCTOI MTEpaIU.




3. Hanmmcate mporpamMmy, HaxOJSIIyI0 KOPHH CHCTEMBI
JUHEWHBIX ypaBHEHUH, Ha si3bike Pascal ABC:
a) meroniom ["aycca;
b) MeTotoM mpoCTO HTEpaIU.

Bapmuanr 4

1. ChopmynupoBaTh aJIroOpuT™M HAXOKIACHUS KOPHEW CHUCTEMBI
JINHEUHBIX YPABHEHUU:
a) metozaoM ["aycca;
b) MeTomOM IPOCTOM UTEpALIUH.
2. HaiiTu KOpHU CUCTEMBI IMHEHHBIX YpaBHEHUM
1,5% —5X, —2X3 =0;
X+ Xy —2X%g =—1;
SX +3X, —4x%; =3.
¢ momoipio MS Excel:
a) Mmeroniom ["aycca;
b) MeToOM MPOCTOM UTEpaIHK.
3. Hanwmcats nporpammy, HaxoILyI0 KOPHU CUCTEMBI JIMHEHHBIX
ypaBHeHUH, Ha si3bike Pascal ABC:
a) meTozaom ["aycca;
b) MeToIOM MPOCTOM UTEpaIUK.

Tema 4. UnTepnoinpoBaHne U IKCTPANOJIUPOBAHNE PYHKIIUIA
Bapuant 1

1. ChopmymupoBaTh  ajdropuTM HWHTEPHOJIMPOBAHUS  (PYHKIUH
WHTEPIIOJSIIIMOHHBIM MHOTOWIeHOM Jlarpamka.
2. Jlns pyHKIMH, 33 JaHHON TaOJIUTICH:
X 0,2143 0,2572 0,3269 0,4282 0,5657
f(x) 4,3002 4,2037 4,0830 3,9946 4,0603

a) CcoCTaBbTE HWHTCPHOSAIMOHHBIN MHorouwreH Jlarpamka. IlpowsBeante
IIPOBEPKY IOJIyYEHHOIO pPE3yJbTaTa, BBIYMCIMB U CONOCTABUB Y3JIOBBIE
3HaueHus QyHKINY;

b) BbrumcnuTe 3HAYCHUS ATOM QyHKIUU B Touke 0,25, HCTONb3ys MporpamMmy
Excel.

3. CocraBbTe MNporpaMMmy, BBIUHCISAIONIYI0O 3HA4eHUS (QYHKIUH C
MTOMOLIbI0 UHTEPHOJSAMOHHOM hopmyibl Jlarpanska Ha si3pike Pascal ABC.
Bapmuanr 2

1. ChopmynupoBarh  aarOpuT™M  HHTEPIOIUPOBAHMUS  (PYHKIMH
MHTEPHOJSIMOHHBIM MHOTOWwIeHOM Jlarpanxa.
2. Jlns pyHKIMH, 33JaHHON TaOJIUTICH:
X 1,2214 1,3802 1,5872 1,8571 2,2099
f(x) 16,7391 18,0820 20,0003 22,7888 26,9367

d) COCTaBbTe HHTEPIOJSIMOHHBIA MHoOrowieH Jlarpawka. I[lpoussenute
IIPOBEPKY IOJIYYEHHOI'O PE3YJIbTATa, BBIYUCIUB U COIOCTABUB Y3JIOBBIE
3HaueHus! QyHKIUY;

b) BBIUMCINTE 3HAYEHHS ATOH QyHKIUHU B Touke 1,45, HCHONB3ys MPOrpaMmy
Excel.
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3. CocraBbTe MNpOrpamMMy, BBIYHCISIONIYIO 3HA4YCHUS (QYHKUUU C
MTOMOIIIbIO HHTEPIIOJISIITHOHHON hopmyIsl Jlarpanka Ha si3bike Pascal ABC.

Tema 4. UnTepnioiupoBaHue U 3KCTPANOJIUPOBaHue PyHKIM V1-V4,
31,32
Bapuanr 1
1. CdopmynupoBaTb aaropuT™M HHTEPIOIUPOBAHUSA (PYHKLUI:
a) MepBOM MHTEPIOAIMOHHON (hopmyol HproToHa,
b) BrOpOI HHTEpIONANHOHHON hopMyitoit HeroToHA.
2. Jnsa dyHKIMH, 331aHHON TaOIULeH:
X 2 2,14 2,28 2,42 2,56
f(x) 1,1293 1,2814 1,4407 1,6066 1,7784
a) cocTaBbTe MEPBYIO M BTOPYH HHTEPHOJSILMOHHBIE (opMyibl HeroToHa.
[IpousBenure mNpoOBEpKY MOIYYEHHOIO pe3yibTara, BBIYMCIUB MU
COIIOCTaBUB Y3JIOBbIE 3HaUCHUsI (PyHKIUH;
b) BbluMCIMTE 3HAUeHHs 3TOW (QyHKIMH B Toukax 2,09 u 2,45, ucnonb3ys
nporpammy Excel.
3. Ha s3pixe Pascal ABC cocTaBbTe mporpaMmy cyoTadyIupoBaHus:
a) 1o nepBoi HHTEPHOIANHOHHON popmyiie HproToHa;
b) mo Bropoii nHTepNOISIMOHHON popmysie HproToHa Ha si3bike Pascal ABC.
Bapuanr 2
1. CdopmynupoBaTh adropuT™M HHTEPHOIUPOBAHUS (PYHKIIHNA:
d) MepBOW MHTEPHOSILMOHHOM hopMmyIoit HproToHa;
b) BTOpOIi MHTEpHIOISILIMOHHON GopMyioi HeloToHA.
2. Jlns pyHKIMH, 3aJaHHON TabIUIEH:
X 0,5 1,01 1,52 2,03 2,54
f(x) 0,4994 1,0049 1,5025 1,9883 2,4585
d) COCTaBbTE IMEPBYID M BTOPYIO MHTEPIOJSAIUOHHBIE (GopMyisl HproToHA.
IIponsBenure mNpOBEPKY MOIYYEHHOIO pe3yibTara, BBIYMCIUB WU
COIIOCTAaBUB Y3JIOBbIE 3HAUEHUS QYHKIUH;
b) BbrumcnuTe 3HaueHus dToi (yHkimu B Toukax 0,8 u 2,05, wcnonb3ys
nporpamMmy Excel.
3. Ha sa3bike Pascal ABC cocraBbTe nporpammy cyOoTaOyIupoBaHMs:
d) 1O MepBOM MHTEPIONAIMOHHOM (hopmye HproToHa;
b) mo BTOpOI MHTEPHIOIILUOHHOM Popmyiie HeroToHa Ha si3bike Pascal ABC.
Tema 4. UaTepnoupoBanue H IKCTPANOIUPOBaHue PyHKIMI V1-V4,
Bapuanr 1 31,32

1. CdopmynupoBaTh alropuT™m:

d) MHTEPIOJUPOBaHMS QYHKIUH KyOUIECKUM CILIAHOM;

b) skcrpanonaupoBaHHs QYHKIHA.

2. TlocrpoiiTe KyOmueckuit crutaiit s QyHKIuH y=f{(X), 3a1aHHON

TaOJIULIEH:
X 2 4 6 8
y 3 -2 5 -1

3. Jns TabnuyHO 33aHHON (YHKIIHU:




X 0,5 1,01 1,52 2,03 2,54

f(x) 1,5576 0,3570 0,0653 0,0080 0,0006

MCTOAOM 3KCTPAIIOJIAAINHU C TOMOIIBIO HHTCPIIOJIAIIMOHHBIX (bOpMy.TI Hrrorona

BBIUUCIINTE 3HAYCHUS (DYHKIIMHA COOTBETCTBEHHO B Toukax 1,61 u 1,68.

BapuanTt 2

1.
a)
b)

CdhopmynupoBaTh anropuTMm:
MHTEPIIOIMPOBAaHUS (DYHKINH KyOUYECKUM CILTAifHOM;
HKCTPANIOIMPOBAHUS (PYHKIIUH.

2. TloctpoiiTe kyOmdeckuii criaiy 1 QyHkun y=f(x), 3a1aHHOM
TabuIei
X 3 5 7 9
y 5 -1 4 -3
3. Jns TabnuyHO 3aaHHON (QYHKIIMU:
X 2 2,14 2,28 2,42 2,56
f(x) 1,1293 1,2814 1,4407 1,6066 1,7784

METOJIOM SKCTPANOJISIUU C TOMOIIBI0 HHTEPIOISAIMOHHBIX popMmyn HeioToHa
BBIYHCIIUTE 3HaUCHUs (PYHKIIMU COOTBETCTBEHHO B Toukax 1,61 u 2,68.

Tema

5. UncsieHHOE HHTETPUPOBAHME

Bapuant 1

1. CdopmynupoBaTh anrOpUTM HAXOXKICHHS MPUOIMKEHHOTO 3HAUCHUS

WHTErpaa:
a) 1o (hopMyJie JIEBBIX MPSIMOYTOJIbHUKOB,;
b) 1o dhopmyne mpaBBIX IPSIMOYTOIBHUKOB,;

C) 1o GopmMyiie CPeIHUX MPIMOYTOIbHUKOB,;
0,5
2. Haiitu nmpubImkeHHOE 3HaUEHUE HHTErpana | = j f (x)dx, toe
0,2
SN
=",
X
-3,
a) 1o (hopMyJIe JIEBBIX MPSMOYTOJIBHUKOB ¢ TOYHOCTHIO & =10"";
-3
b) 1o Gpopmyse mpaBLIX IPAMOYTOILHUKOB ¢ TOYHOCTRIO € =1077;

C) 1o (opmMyIie CpeHUX MPSIMOYTOJIBHUKOB C TOYHOCTHIO & = 10°°,
3. CocraBbTe MporpaMMy HHTETPUPOBaHUS Ha si3bike Pascal ABC:
a) 10 GopMyJIe JEBBIX MPIMOYTOJILHUKOB;

b) mo hopmyse mpaBbIX IPAMOYTOJIHHUKOB;

C) 1o GopMylie CPEAHUX MPAMOYTOIBHUKOB.

Bapuanr 2

1. CdopmynupoBarh anTOpPUTM HAXOXKIEHUS MPUOITMKEHHOTO 3HAYCHUS

UHTErpaa:

a) 1o GopMyJie JEBBIX MPSIMOYTOJILHUKOB;
b) 1o dhopmyne mpaBBIX TPIMOYTOIBHUKOB,;
C) 1o dopmMyiie CpeaHHUX MPIMOYTOIbHHUKOB,;
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0,8
2. Haiitu npubnmxeHHoe 3Ha4eHne uHTerpana | = I f (x)dx, rae
0,3
cos(x)
X

f(x)=

=107,
a) 1o (GopMyIie JIEBBIX MPAMOYTOJLHUKOB C TOYHOCTBIO & = ;

-3
b) 1o hopmyse mpaBbIX MPAMOYTONILHUKOB ¢ TOYHOCTBIO & =10"";

C) 10 opMyJIe CPEIHIX IPSIMOYTONBHIKOB ¢ TOYHOCTbIO & =107
3. CocraBpTe nMporpaMMy MHTErpupoBaHus Ha s3bike Pascal ABC:
a) 1o GopMyJie JEBBIX MPSIMOYTOJILHUKOB;

b) 1o popmyse mpaBeIX MPIMOYTOIHHUKOB,;

C) 1o popMylie CPEAHUX MPIMOYTOIHHUKOB.

Tema 5. UncjieHHOe NHTErPUPOBAHUE V1-V4,
Bapuant 1 31,32
1. CdopmynupoBaTh alropuT™M HAXOXKICHUS MPUOTMIKEHHOTO 3HAYCHUSI
UHTEerpaa:
a) 1o ¢opmyJe Tpanenui;
b) 1o dbopmyne Cumricona.
0,5
2. Haiitu npubmmkeHHOE 3HaYeHHEe HHTErpana | = j f (x)dx, roe
0,2
SN
FRI=""2.
X
a) 1o opMyJie Tpamenyii ¢ TodHOCTBIO € =107
b) 1o dhopmyne CumiicoHa ¢ TOYHOCTBIO & =107%;
3. CocraBbTe porpaMMmy UHTErpupoBaHus Ha si3bike Pascal ABC:
a) 1o (opmyie Tpanenui;
b) o popmyne Cumrcona.
Bapuanr 2
1. CdopmymupoBaTh anrOpUTM HAXOXKICHHS MPUOIMIKEHHOTO 3HAYCHHS
UHTEerpaa:
a) 1o (¢opmyJe Tpanenui;
b) 1o dhopmyne Cumricona.
0,8
2. Haiitu npubnmxeHHoe 3HaueHue uHTerpana | = I f (x)dx, roe
0,3
COS(X
f(x)= cos(x) :
X
a) 1o opMyJie Tpamewyii ¢ TogHoCThIo € =107
b) mo popmyne CumricoHa ¢ TOYHOCTBIO & =1072;
3. CocraBbTe IpOrpaMMy WHTETpHPOBaHUs Ha si3bIke Pascal ABC:
a) 1o GopMyIie Tparneni;
b) 1o dhopmyne Cumricona.
Tema 6. YwucieHHoe pemieHHue OObIKHOBEHHBIX au(pdepeHuHaANbHBIX | Y1-Y4,
YPABHeHHIt 31,32

Bapmuanr 1




1. CdhopmynupoBaThb aIrOPUTM peuieHus
0OBIKHOBEHHOTO (P HEepeHITNATHFHOTO YPAaBHCHHS:

b) MeToA0M Dilnepa;

c) YCOBEpIIEHCTBOBAHHBIM METO/IOM JIOMaHbIX;

d) Meroaom Ditnepa-Komu.

2.  Haiitu c nomouisto nporpammsl Excel nmpubnnkeHHbIe 3HAUEHUS PELICHUS
ob6bikHOBeHHOTO Auddepennnansuoro ypasaenus (OY) y'—:L yX2 =X+1 Ha
orpeske X €[0;1,5] ¢ marom h=0,1 npu nHauamsnom ycnosuu Y(0)=1,
UCIIONB3YS

a) Meron Dusepa;

b) YCOBEPLIEHCTBOBAHHBIM METO/I IOMAHBIX;

c) MetoJ Ditnepa-Komm.

3. Hammcatp mporpammy pemieHuss OOBIKHOBEHHOTO Iu((depeHIInalIbHOTO
ypaBHeHUs Ha s3bike Pascal ABC, ucnonb3ys:

a) Meron Dusepa;

b) YCOBEPIICHCTBOBAHHBIM METO/1 IOMAHBIX;

c) Meton Dinepa-Komu.

Bapuant 2

1. CdopmynupoBath AITOPUTM pelieHus
OOBIKHOBEHHOTO (D (hepeHINAIBHOTO yPaBHEHHS:

a) METOJIOM Diinepa;

b) YCOBEPIICHCTBOBAHHBIM METOAOM JIOMAHBIX;

c) MeTozioM Ditnepa-Komu.

2. Hatitu ¢  momompio  mporpammbel  Excel

npuOIKEHHbIE 3HAYeHHUsS pelieHHs OOBIKHOBEHHOTO U depeHInaisHoro

ypaaenust (OY) y'= X+C0S—Y— ma orpeske X €[0,3;1,9] ¢ marom h=0,1

NG

npu HauansHoM yeioBuu Y(0,3) =0,9, ucnone3ys

a) Meron Dunepa;

b) YCOBEPILICHCTBOBAHHBIN METOJ JIOMAHBIX;

c) MeToJ Dunepa-Kommn.

3. Hamucare mporpammy pemieHusi OOBIKHOBEHHOTO

muddepeHIansHOro ypaBHeHusl Ha si3bike Pascal ABC, ucnons3ysi:
a) MeTo Dumepa;

b) YCOBEPIIEHCTBOBAHHBIM METO/I TOMaHBIX;

c) Meton Dinepa-Komu.

Tema 6. YucieHHoe pemieHHMe OOBIKHOBEHHBIX H(pepeHIHATbLHBIX

ypaBHEeHU

Bapuanr 1

1. CdhopmynupoBaThb AJITOPUTM peleHus
O0OBIKHOBEHHOTO U} (HEepeHIINaTLHOTO YPAaBHEHUS:

a) METOJIOM Jilliepa ¢ yTOUHEHHEM;

b) MetosioM Pynre-KyTra yeTBepToro nopska.

2. Haiitu ¢ momompio  mporpammbl  Excel

NpUOJIMDKEHHBIE 3HAYCHHsS] PEMICHUS OOBIKHOBEHHOTO IH(QepeHInaIbHOTO

V1-v4,
31,32




ypasuenus (O/1Y) y'—1 y > =X+1 Ha orpeske X €[0;1,5] ¢ marom h=0,1 npu

nauansHoM yenosuu Y(0) =1, ucnons3sys:

a) MeTOJ1 Diijiepa C yTOUHEHUEM;

b) Metol Pynre-KyTTa uetBepToro nopsaka.

3. Hammcare mnporpammy pemieHHss OOBIKHOBEHHOTO u((hepeHIIATLHOTO
ypaBHeHUs Ha s3bike Pascal ABC, ucnonb3ys:

a) MeTO]1 Diijiepa C yTOUHEHUEM;

b) Metol Pynre-KyTTa uetBepToro nopsaka.

Bapuanrt 2

1. CdhopmynupoBaThb ITOPUTM peuieHus
0OBIKHOBEHHOTO U (P dEepeHITNATHHOTO YPAaBHCHHUS:

a) MEeTOA0M Diljiepa ¢ yTOUYHEHUEM;

b) MetosioM Pynre-KyTTa yeTBepToro nopsika.

2. Hafitu ¢ momompio  mporpammbl  Excel
npuOIKEHHbIE 3HAYeHHUs pelleHHs OOBIKHOBEHHOTO U depeHInaisHoro
ypaBuenus (OLY) y'= X+C0s— — ma orpeske X €[0,3;1,9] ¢ marom h=0,1

s

npu HayansHoM yeaosun Y(0,3) =0,9, ucnonssys:

a) MeToA Dijepa ¢ yTOUHEHUEM;

b) Merox Pynre-Kyrra yerBeproro nopsaxa.

3. Hamwmcatre mnporpammy pemeHHs OOBIKHOBEHHOTO U depeHIaTbHOro
ypaBHeHus Ha sizbike Pascal ABC, ucnons3ys:

a) MeToJ1 Diijiepa C yTOUHEHUEM;

b) Meroa Pynre-Kyrra yerBeproro nopsaxa.







		2024-10-15T22:39:43+0300
	АНО ПО "ПТЭИТ"
	Подпись документа




