IIpniaoxenue 2 k PIIJI YucjieHHbIEe METOBI
01.03.02 IIpukaagHas MaTeMaTUKa U HHPOPMaTHKA
HaNpaBJIeHHOCTH (Mpo¢uJib)

CucreMHOe IporpaMMupoBaHne

H KOMIIBIOTEPHBIEC TEXHOJIOTMH

®opma o0yueHHs — OUHAas

I'ox HaGopa — 2022

OILIEHOYHBIE CPEJICTBA JIJISI TPOBEJAEHMS TPOMEKYTOYHOM ATTECTAIIAN
OBYYAIOIINXCA MO JUCOUTIIMHE (MOAY.JTIO)

1. O6mmue cBeneHus

1. | Kadenapa MareMaTrku, GU3UKHA 1 HTHHOPMAIIMOHHBIX TEXHOJIOTHI

2. | HanpaBneHue moaAroToBKU 01.03.02 IpuknaxHas MaTeMaTHKa U HHQOpMATHKa

3. | Hanpasiennocts (nmpodmib) | CHCTEMHOE MPOrpaMMHUPOBAHUE U KOMIIbIOTEPHBIC TEXHOJOTHH
4. | AucuummHa (MOAYIIb) K.M.01.05 YncneHHble METOABL

5. | ®opma oOyueHus Ounas

6. | 'om nabopa 2022

2. Ilepevyenb KoMNeTeHUM M

— OIIK-3: CnocobeH mpUMEHATs W MOAMMUIIMPOBATH MaTEMAaTHUECKHE MOJEIH UIS PEIIEHUS 3a1ad B
0071acTH IPOheCCHOHATILHON JCSITeIbHOCTH




3. Kputepuu u noka3atejii OlleHUBAHNS KOMMETEHIUIl HA Pa3JIMYHBIX 3Tanax ux (GopMHUpPOBaHHS

Irtan popMHUpOBaHHUS

Kpurtepuu u noka3zaresiu olleHMBaHUs KOMIIeTeHIHIi

®opMBbI KOHTPOJISI

®opmupyemast
KOMIeTeHInH (pa3aeisl, c(OpMHUPOBAHHOCTH
KOMIIETCHIUSA 3HaTh: Ymers: Baapers: .
TeMbl TUCHUTIIHHBI) KOMIeTeHIMii
OLICHMBATh MOTPEITHOCTh
. . ITOPUTMAaMH PEIICHHS
Pemenne ypaBHeHMii 1 cUCTEM OCHOBHBIE MTOHSATHS Kypca BBIYHCIICHHH, .
2 OIIK-3 . ypaBHEHHUH U CHCTEM
YpaBHEHUIA «YHUCIICHHBIE METOJIBD) peliath HeNMHEeWHbIe YpaBHEHHS U N
CUCTEMBI JIMHEHHBIX YPaBHEHUM. P
. MPUMEHSATH AJITOPUTMBI
PeuieHue cHeTeM IHHCHHbIX COBPEMCHHBIC HAPABICHHS WHTEPHOJSINH U JPYTHE CIIOCOOBI METOJIaMH
YpaBHEHHH MPSIMBIMU OIIK-3 p P P PYTH
MeTonaMu Pa3BUTHS YUCIEHHBIX METOAOB | MPHONMDKEHHS (QYHKIMH VHTEPIOIISILIUH
MHOTOWICHAMH
Pemienne cucrem JMHEHHBIX MIPUIIOKEHHUST YUCIICHHBIX UCIIOJIb30BaTh MPOrPaMMHOE criocobamu
YpPaBHEHUI UTEPallMOHHBIMU OIIK-3 METOJIOB K PEIICHUIO MHCTPYMEHTAIIbHOE 0OecTeueHne JI0Ka3aTenbCTBA
METOJIaMH MPaKTHYECKUX 33139 JUISL pEIICHNUS] YMCIEHHBIX 3a/1a4 OCHOBHBIX TEOPEM
AITOPUTMAMHU
JUTEpaTypy MO YUCICHHBIM JlabopaTopHbie
AHAJIM3UPOBATh ITOJTyYSHHBIC YHCIIEHHOTO PEIICHHS
Pabora ¢ marpumamMu OIIK-3 MeTonaM (YIeOHHUKH U paboTsl
Pe3yIbTATHI TG pepeHITHaTbHBIX
CcOOpHMKH 337144, KHUTH | T.[I.). . Komnoxsuym
yYpaBHEHUH
JUTEPATypy MO YUCICHHBIM
. aHaJIM3UPOBATh I10JIyYSHHbIE AITOPUTMAMH
[Tpubmmxenne GyHKIHHA OIIK-3 MeToaaM (YIeOHHUKH U
pe3yJbTaThl MHTEPIOJINPOBAHUS
COOpHHKH 33184, KHUTH U T.JL.).
ITOPUTMAMHU
Yucnennoe JIUTEPaTypy MO YUCICHHBIM
AHAJIM3UPOBATh ITOJTyYCHHBIE YHCIEHHOTO
muddepeHurpoBanue u OIIK-3 MeronaM (Y4eOHUKH 1
pe3yJbTaThl muddepeHurpoBaHus u
MHTETpUPOBaHNE cOOpHMKH 337144, KHUTH | T.[I.).
MHTETPUPOBAHUS
ANITOPUTMAMH
YucneHHoe peneHne JUTEPATypy MO YUCICHHBIM
aHaJIM3UPOBATh I10JIyYSHHBIE YHCIIEHHOTO PEICHHUs
nuddepeHTaTEHBIX OIIK-3 MeToaaM (YIeOHHUKH U
. pE3yIbTATHI G depeHITHaIbHBIX
YpaBHEHUIA COOpHMKH 33/1a4, KHUTH H T.JI.). .
ypaBHEHUH

IlkaJjia oueHNBAHUA B paMKaX 0a/1JIbHO-PEHTHHIOBOI CHCTEMBbI:
«HEYJIOBJIETBOPUTEIBHO» — 60 OaJUIOB U MEHEe; «yJOBIETBOPUTEIBHO» — 61-80 OaioB; «xopomo» — 81-90 6amnoB; «ormuaao» — 91-100 6amtos




1. Kpurtepnu H IIKaJIbI OLCHUBAHUS

4.1. JIaGopaTopuas pabora ¢ 1-15

2-3 Gaia BBICTABIISICTCS, €CIIA CTYACHT PEIIniI BCE TIOCTAaBJICHHBIC 3a/1a4l Ha JabopaTOopHOU padore.
—  1— Gay1 BBICTABJIACTCS, €CIIM CTYACHT OTBETHII HA MOJIOBUHY BOMIPOCOB JIAOOPATOPHOU pabOTHI.

0 GannoB - eciu CTYJICHT HE ClIeial JIA0OPaTOpHYIO.

Ne Tema n1aéopaTopHoii padoThI bagbl
1| Pemenre HeNMMHEHHBIX YpaBHEHUH. MeTO MMOJIOBHHHOTO JCICHUS ot 0 10 2
2| Pemenne HenuHEeHHBIX ypaBHeHUH. MeTox xopa ot 0 10 2
3| Pemenne HenuHEMHbBIX ypaBHEHUH. MeTos KacaTesbHbIX ot 0 10 2
4| PenreHne HeIMHEHHBIX yYpaBHeHHH. KOMOMHMPOBAaHHBI METO XOpJ M KacaTeNbHBIX | oT 0 1o 3
5| Pemenue cucrteMbl TMHENHBIX YpaBHeHUH MeTonoM ["aycca, ["aycca-KopnaHa ot 0 10 3
6| Pemenue cucreMpl JMHEHHBIX YPAaBHEHUH METOI0M BpallleHUH or 0 03
7 Pemenne cucteMbl TUHEHHBIX YpaBHEHHH METOJOM HamcKopeimero cmycka u | ot 0 g0 3

COTIPSKEHHBIX TPAJINEHTOB
8| BeramuciieHne 00paTHOW MAaTPHITBI ot 0 no 3
9| Brruncienne cOOCTBEHHBIX YHCEN CHMMETPHIECKON MaTPHIIBI or 0 103
10 Brrancienrne cOOCTBEHHBIX YHCEN MTPOMU3BOIBHON MaTPHIIBI or 0 03
1l Kyoudeckue CrutaiiHbI or 0 1o 3
12 UaTepnionuposanue dyakiwu. [lomuHome! Jlarparka ot 0 10 2
13 MuaTepnommpoBanne Gpyakmwm. [TommroMbl HpioTOHA ot 0 10 2
14 YrciieHHOe HHTETPUPOBAHIE ot 0 10 3

[TpubnmxeHHoe perieHne 0OBIKHOBEHHBIX UG depeHInaNbHBIX YpaBHeHHi niepBoro | ot 0 g0 3

nopsaka. 3agaya Ko

4.2. Ko1oKBUYM
3a OTBETHI Ha BOIIPOCHI KOJUIOKBUYMa CTyIeHT mosrydaeT oT 0 1o 20 6amios.

5. TumoBble KOHTPOJILHBIE 3aJaHUSI M MeTOAMYECKHEe MAaTepHuaJibl, OMNpeaessole MNPoUeTypPbI
OlleHUBAHMSl 3HAHMII, YMeHMii, HABBIKOB M (MJIH) ONbITA [eATEJbHOCTH, XaPaKTePU3YIOUIUX ITambl
(hopmMupoBaHNs KOMIIETEHIIUIA B poLecce 0CBOCHNs 00pa30BaTeJbLHON MPOrpaMMBbl.

5.1 TunoBoe 3ananue/ O0pa3zel BHINOJTHEHUSI JJa0opaTopHoii padoThl Ne (
(Pemrenne HeMHENHBIX ypaBHEHUH. MeTO/I MOJOBUHHOTO JEEHHS. )

F(x)=3-In(x+2)—-2-x=0

IHocranoBka 3agaum. HaliTu KOpeHb HENMHEHMHOrO YpaBHEHHUS

&=0,0001

METOJIOM
UTepanuu ¢ TOUYHOCTBIO
~1;4
Pemenne 3axaun. OTaenuM KOpEHb ypaBHEHHUS HA OTPE3Ke [ ’ ] rpadguyeckuM MeTooM. [ aToro
y(x) :3-ln(x+2) —2x
TabymupyeM QYHKIUIO Ha JJAHHOM OTpPE3Ke.
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;3 . .
BI)I,I[GJ'II/IM OTPE30K [ ’ ] , COACPIKAIINU NU30JIMPOBAHHBIN KOPCHDb, JJI1 YTOYHCHHUA KOTOPOro MpUMCHHUM METO/

é_an+bn bn_an —q = n—l_an—l_b_a
- FE=T _ n n - n
MOJIOBUHHOTO JEJIEHHS TI0 CXEME : 2 n= 0,1,2,.... , TIIe 2 2
F(a") ) F(b") <0 . Ilonaras dy = 1 , bO =3 , @ TaK X€ yCJIOBUE OCTAHOBKHU ACJICHUA OTPE3Ka IOII0JIaM
_ b,—a, <:
2 , COCTaBUM Ta6JH/Iuy
5 .
b +a; b +a, S g g
a; b, L F(a;) F(b,) Fl—t 2 E 2
) Q S
2 2 2 = >
S
=
1,00000000 | 3,00000000 | 2,00000000 1,29583687 -1,17168626 0,15888308 1,00000000 | mer
2,00000000 | 3,00000000 | 2,50000000 0,15888308 -1,17168626 -0,48776781 0,50000000 | wer
2,00000000 | 2,50000000 | 2,25000000 0,15888308 -0,48776781 -0,15924305 0,25000000 | wer
2,00000000 | 2,25000000 | 2,12500000 0,15888308 -0,15924305 0,00119806 0,12500000 | net
2,12500000 | 2,25000000 | 2,18750000 0,00119806 -0,15924305 -0,07868831 0,06250000 | net
2,12500000 | 2,18750000 | 2,15625000 0,00119806 -0,07868831 -0,03866032 0,03125000 | net
2,12500000 | 2,15625000 | 2,14062500 0,00119806 -0,03866032 -0,01870977 0,01562500 | net
2,12500000 | 2,14062500 | 2,13281250 0,00119806 -0,01870977 -0,00875050 0,00781250 | ner
2,12500000 | 2,13281250 | 2,12890625 0,00119806 -0,00875050 -0,00377488 0,00390625 | ner
2,12500000 | 2,12890625 | 2,12695313 0,00119806 -0,00377488 -0,00128807 0,00195313 | mer
2,12500000 | 2,12695313 | 2,12597656 0,00119806 -0,00128807 -0,00004492 0,00097656 | net
2,12500000 | 2,12597656 | 2,12548828 0,00119806 -0,00004492 0,00057659 0,00048828 | ner
2,12548828 | 2,12597656 | 2,12573242 0,00057659 -0,00004492 0,00026584 0,00024414 | ner
2,12573242 | 2,12597656 | 2,12585449 0,00026584 -0,00004492 0,00011046 0,00012207 | net
2,12585449 | 2,12597656 | 2,12591553 0,00011046 -0,00004492 0,00003277 2,12591553 | 0,00006104 | na
2,12591553 | 2,12597656 | 2,12594604 0,00003277 -0,00004492 -0,00000608 2,12594604 | 0,00003052| na
2,12591553 | 2,12594604 | 2,12593079 0,00003277 -0,00000608 0,00001335 2,12593079 |0,00001526| na

[IpubnmxenHoe pemeHue

CreoBaTeNlbHO, MPUOIKEHHOE 3HAYCHUE KOPHS PaBHO
3anuiem npuOIMKEHHOE 3HAYCHUE KOPHS TOJIBKO BEPHBIMH 3HAUYAIIUMU ITUPpPaMU B Y3KOM CMBICIIE.
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5.2 Bonpochl K KOJUIOKBHYMY:
QR-anroputm.

XN R DD =

AOcCOom0THAs U OTHOCHTENIbHAS MOrpeHIHOCTHU U UX CBOIiCTBA.

3amada o HEMTOABM)KHON TOUKe. MEeTOI MTPOCTHIX UTEPATIHA.
Murtepnonsaunonselii MHOrowieH Jlarpanxa u HeroToHa.
Ksanpatypusie popmynsl HetoToHa-KoTeca 11 4ncieHHOro HHTErpupoBaHusl.
KBanpatypHbie GOpMyIIBl IPSIMOYTOJBHUKOB AJIsl YUCICHHOT'O HHTETPUPOBAHMSL.
KBanparypHasie popmyiiel CUMIICOHA AJIS1 YUCICHHOTO UHTEIPHUPOBAHUSL.
KBanpatypHbie GOpMyIIBI Tpanenni Uil YMCIEHHOTO HHTETPUPOBAHNS.
KBagpatyphsie ¢popmyiiel Tpaneuuii 1 CUMIICOHA ISl YMCIEHHOTO HHTETPUPOBAHHUS.
10. KomOMHIPOBaHHBIN METO XOP/ U KacaTeIbHBIX PEIICHUs YPaBHEHUH.
11. KyOuueckue CruiaifHbl.
12. Matpu1isl BpallleHU 1 METOA BpAIllEHUI peIIeHUs CUCTEM JIMHEHHBIX ypaBHEHUI.

n
, TO IOJIYUYUM HpI/I6J'H/I)KeHH06 3HAUYCHHNEC KOPHA C YUCJIOM BEPHBIX 3HAKOB

£=2,126+0,000147; k =14.
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13. Merog I'aycca, 'aycca-XKopaana.

14. Merop 3eiifens pelieHns CUCTEM JIUHEUHBIX YpaBHEHUH.

15. Metox HauCKopeHIero Cmycka pelieHus CUCTeM JIMHEHHBIX YpaBHEHUH.
16. MeToa HaUCKOPEHIIIETO CITyCcKa.

17. Meron HeroToHa penieHus ypaBHEHUI.

18. MeTtona okalMITEHUS IS BEIYUCIICHUS 0OpaTHON MAaTPHITBI.

19. MeTo/ OJIOBUHHOTO AETICHUS PEeLIeHUs YpaBHEHUH.

20. MeToz npoCcThIX UTEpALUi PELIEHHs CUCTEM JIMHEHHBIX YPaBHEHUH.

21. Meton COnpsKCHHBIX TPAJUEHTOB PEIICHUS CHCTEM JIMHEWHBIX YPAaBHEHHH.
22. Metoz XopA pelieHus! ypaBHEHUH.

23. Merton Sxo0u 1ist BBIYKUCIECHUSI COOCTBEHHBIX YHCENI CHMMETPHUECKONW MAaTPHLIBL.
24. Metogs! Pynre-KyTTsl pemenns 3agaun Komm.

25. Mertons Diinepa perierus 3agaqn Koy,

26. Metozs! Slkobu u 3eiiaens pelreHns CUCTeM JIMHEHHBIX YPaBHEHUH.

27. Momudukanuu Mmerona HeroToHa perenns ypaBHeHuH. MeTo ceKkyIunX.

5.3 Bomnpochl k 3a4eTy:

QR-anroput™m.

AOCOIOTHAS ¥ OTHOCHTEIbHAS TTOTPEITHOCTH M X CBOMCTBA.

3amada o HEMTOABM)KHON TOUKe. MeTOI MTPOCTHIX UTEPATIHA.

3agaua o HEMOABIKHOHN Touke. Crxumaronie oTo0paxeHusi. MeTo IpoCThIX UTepalni.
NnTepnonsauumonnslii MHOrowieH Jlarpanxa u HeroToHa.

NHurtepnionsunoHHbI MHOTOUNIEH HhI0TOHA 1J151 HEPaBHOOTCTOAIINX y3JI0B.
KBanparypusie popmyiel HetoToHa-KoTteca uist 4McIIeHHOTO HHTETPUPOBAHNSI.
KBanpatypHsie GOpMyIIbl IPSIMOYTOJBHUKOB 15l YUCICHHOT'O HHTETPUPOBAHHUSL.

9. Kgaaparypusle popmyisl CUMIICOHA ISl YUCIEHHOT'O HHTETPUPOBAHMUSL.

10. KBanmparypuelie opMyIIbl Tpareuii A1l YUCICHHOTO HHTETPUPOBAHHSL.

11. KBanparypnsie hopmyssl Tpanenuii 1 CUMIICOHA ISl YUCIIEHHOTO WHTETPUPOBAHUSI.
12. KoMOMHAPOBaHHBIA METO XOP/ U KacaTeNbHBIX PEIICHUs YPaBHEHUH.

13. KyOuueckue criiaifHbl.

14. Matpu1isl BpallleHU 1 METOJ BpallleHUI pelIeHus CUCTEM JIMHEIHBIX ypaBHEHUI.
15. Matpuiisl BpallieH! 1 METOA BpallleHuH.

16. Merton 'aycca, 'aycca->Kopmana.

17. Metopn 3efinens peneHns CHCTEM JIHHEHHBIX YPaBHECHHUH.

18. MeTo HauCKOpenIero Cnycka peeHus CHCTEM JIMHEWHBIX YpaBHEHHH.

19. MeTo HancKoOpenuiero cirycka.

20. Metoxn HrroToHa pemieHust ypaBHEHUH.

21. Meroj okaiiMIeHus AJIsi BRIYUCICHUST OOPAaTHON MaTpHIIBI.

22. MeTop okaiMIICHUS ISl BRIYUCIEHHUS OOpaTHON MaTPHIIBL.

23. MeTtoa NOJI0BUHHOIO JEJICHUS PEIICHHS YPaBHEHU.

24. MeToz NpOCTHIX UTEpalUi pElIeHNs CUCTEM JIMHEHHBIX YPaBHEHUH.

25. MeTop conpsKeHHbIX TPAAUEHTOB PEIIEHUS] CHCTEM JIMHEMHBIX ypaBHEHUH.

26. Metoj conpsKeHHBIX TPaJUEHTOB.

27. Metop xop pellieHus] ypaBHEHUH.

28. Merton SxoOu 1ist BBIYKMCIEHUsS] COOCTBEHHBIX YHCENI CHMMETPUUECKONW MaTPHLIBL.
29. Merton SIkoOu peleHus: cCuCTeM JINHEWHBIX YpaBHEHUH.

30. Metoas! Pynre-KyTTs! pemenns 3agaun Kommn.

31. Metoas! Ditnepa pemenus 3anaun Komm.

32. Metoap! Skobu u 3eiinesns peneHusi CUCTEM JIMHEHHBIX ypaBHEHUH.

33. Moauduxkaruu Metona HeroToHa pemienust ypaBHeHUA. MeTo1 CeKyuX.

34. HopmanpHas crcTeMa MeTo/1a HaMMEHBIINX KBaJpaToB MPH IMOJIWHOMHAIBHOMN aNpoKCHMAaIiH.
35. O0paboTKa IMIUPUUECKUX JAHHBIX METOJIOM HAMMEHBIINX KBaJ[PATOB.

36. OmmOKM OKPYTIICHNS B UTEPAIIIOHHBIX METO/IaX PEIISHUS CHCTEM JTMHEHHBIX ypaBHEHHIA.
37. TloyiHast HOTPENTHOCTH BHIYMCIIEHUH.

38. Oramsl pemienust 3agaun Ha DBM. YcTpaHuMble 1 HeyCTpaHUMBbIE OIIHOKH.
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