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1. [lesin 0CBOEHUSA AU CHUTIIMHBI

Gopmuposanue 3Hanuil NO:

- METOJIaM XpaHEHUs YHCEeJl B MaMSTH 3JICKTPOHHO-BBIYUCIUTEIBHON MalIMHbI (Janee — IBM)
Y JICUCTBUS HAJl HUMHU, OIICHKY TOYHOCTH BBIUUCIICHUH;

- MEeToJaM  pEIIeHHUS  OCHOBHBIX  MAaTEMAaTHMYECKUX 3aJad —  HWHTErpPUPOBAHUS,
i depeHINPOBaHUS, PEIICHNS JTMHCHHBIX W TPAHCIICHICHTHBIX YPAaBHEHUW M CHUCTEM ypaBHEHUH C
nomoiiso OBM;

Gopmuposarue ymenutl no:

- UCIOJIb30BAHMIO OCHOBHBIX YMCJICHHBIX METOIOB PEIICHUSI MaTEMAaTUYECKUX 3a]1a4;

- BEIOOPY ONTUMATBHOTO YHCICHHOTO METO/Ia JJIsl PeIISHUS TIOCTABICHHOM 3a1a4u;

- OTIPECIICHUIO MAaTEMATHYECKUX XapaKTEPUCTUK TOYHOCTH UCXOAHOM MH(POPMAILIUU U OTICHKU
TOYHOCTH MOJYYEHHOTO YHCIIEHHOTO PEIICHUS;

- pa3paboTKe aJIrTOPUTMOB U MPOTPAMM ISl PEIIEHUST BBIYUCIIUTENBHBIX 3aa4, YYUThIBas
HEO0OXOMMYIO TOUHOCTH TIOJIy4aeMOoro pe3yibTaTa.

2. Mecto aucuumiannsl B cTpykrype IIICC3
Vyueobnas mucumumumaa OI1.10 «HucneHHabie METOIpI» SBIsIETCS 001menpodhecCHOHATBPHOM
JTUCHMILTMHON npodeccnonansHoro nukia B cootseTcTBu ¢ ®PI'OC no cnenuansHoctu CIIO
09.02.07 «MluopManinoHHBIE CUCTEMBI U IPOTPAMMHUPOBAHUEY.
OcBauBaeTcst Ha TpeThbeM Kypce (5 cemecTp).

3. Komnerenuuu odyyaromierocsi, popmupyemsoie B pe3yJbTaTe 0CBOCHHS U CHHITIUHBI

B pe3ynbraTe 0cBO€HUS AUCUUILIMHBI GOPMUPYIOTCS KOMIETEHIIMH:

HNupexc PacumdpoBka npuodperaemoil KOMIeTeHIUN
KOMIeTeHI[UH
OK 01 Boibupate  cmocoObl  pemieHus  3agad  NpoEeCCHOHANbHONW  AESATEeIbHOCTH,
NPUMEHHUTETIHHO K Pa3IMYHbIM KOHTEKCTaM.
OK 02 Ocy1iecTBIATh MOUCK, aHAIW3 U UHTEPIIpETalrio nHGopMaluy, HeOOX0AUMOM 1St
BBITIOJTHEHUS 33124 MPO(dECCHOHANBHON AEITeIbHOCTH
OK 09 Hcnonb3oBath nH(GOPMALIMOHHBIE TEXHOJIOTUHU B PO(HECCHOHATBHON AeSITeTbHOCTH

B pe3yibTaTe OCBOCHUS JUCHUIIJIMHBL 06yqafonmﬁc;1 JOJDKCH 3HATh:
- MCTOAbI XpaHCHHUA YUCCII B IIAMATH 3J'IeKTpOHHO'BBI‘II/ICHHTGHBHOI;’I MalllMHBI (L[anee — BBM) u
JIeCTBUS HaJl HUMH, OICHKY TOYHOCTU BLIHHCH@HHﬁ;

- METOJABl  pelIeHHus  OCHOBHBIX  MaTeMaTHYEeCKHUX 3aJad —  HMHTETPUPOBAHMS,
nuddepeHInpOBaHus, PEUICHHUS TUHEHHBIX U TPAHCUEHACHTHBIX YPaBHEHHUI U CHUCTEM ypaBHEHHH C
momo1so O9BM;

B pe3ynbraTe 0cBOEHUS AUCHHUIIIMHBI O0yYarOIIUIICs T0JDKEH YMETh:

- UCI0JIb30BAaTh OCHOBHBIEC YMCIIEHHBIE METO bl PEIICHUS] MAaTEMAaTUYECKUX 3a/1a4;

- BBIOMpaTh ONTUMAIIbHBIN YUCIEHHBIM METO [T pEellIeHHUs TOCTaBIEHHON 3a/1a4H;

- JaBaTb MaTeMaTHYECKHE XapaKTePUCTUKH TOYHOCTH HMCXOJHOW HH(OpPMAlMU U OLEHKY
TOYHOCTH MOJYYEHHOTO YHCIIEHHOTO PEIICHUS;

- pa3pabaTbIBaTh AITOPUTMBI M MPOTPAMMEI JUIsl PEIICHUs BHIYUCIUTEIBHBIX 3a/1a4, YUUTHIBAS
HE0OX0IUMYI0 TOYHOCTh TIOJy4aeMOT0o pe3yabTaTa.

4. CTpyKTYypa M coJepKaHue TUCHHIIIHHBI
4.1. O6mas TPy10eMKOCTh AUCHHMILJIMHBI B Yacax
OO11ast TpyA0E€MKOCTb AUCIUILIMHBI COCTaBIIsAeT 63 yac.

dopma MpoMeKyTOUHON aTTeCTallMY N0 AUCHUIUINHE: TU(PPepEeHIIMPOBAHHBINA 3a4ET B 5
ceMecTpe.



Buapel u yacsl ayAUTOPHOR

Ce
o paboThl, X TPYAOEMKOCTb CaMOCTOST Texymue
Pazpenb 1 TEMBI TUCIUITIIMHBI or ( =acax elbHas ¢ opmbl
Texun [Ipaktu | Jlabopato paora KOHTPOI
p " YecKHe pHBIE h
3aHATHS | paboThI
Tema 1 | DyieMeHTBbI TeOPUMN
HOFpemHOCTeﬁp > 2 2 0 0,10 TlaGoparoprizs
pabota
Tema 2 | Ilpudanxénnbie JlabopatopHas
pelueHust pabora
aJredpanyecKux u 5 6 8 0 0,30
TPaHCIeHAeHTHBIX
YPaBHeHH I
Tema 3 | PemeHue cucrem JlaGoparopHas
JIMHE HBIX 5 4 6 0 0.30 pabora
ajredpanyecknux
YPaBHEeHM I
Tema 4 | UuTepmosimpoBaHue JlabopartopHas
H 5| 6 8 0 0,60 | padora
IKCTPANOJTUPOBAHU
e pyHkumii
Tema 5 | UnuciaeHnnoe 5 2 6 0 0.30 JlaGopaTopHas
HHTErPUPOBAHUE pabota
Tema 6 | O6paboTka JlabopartopHas
IKCHEPUMEHTAIBHBIX | O 4 6 0 0,40 pabora
JAaHHBIX
Bcero: 62 24 36 0 2
Koncyabranus 1
JAunddepenuupoBannblii 3auer 0
Bcezo no oucyunnune 63

* MUChbMEHHas KOHTpPOJIbHAas TO4YKa




4.2. Coaep:xkaHue TUCHUILTHHBI

HaumenoBanue pa3aenoB u Copep:xanne y4eGHOro MaTepuasa, JjadopaTopHbie padoThl U MPAKTHYECKUE 3aHATHSI, OoBbem YpoBenn
TeM CaMOCTOSITeJIbHASA PadoTa 00y4aromuxcs 4acoB (J1ek/ OCBOEHUN*
Tp.3./caMoCT)
1 2 3 4
Tema 1. Dnementsl Teopun | Coaepxanue y4eOHOro MaTepuana 4,10
norpemnocTei (2/2/0,10)
Wctounuku n KJ'IaCCI/I(bI/IKaHI/IH HOFpeHIHOCTeP'I pe3yibTaTa YUCJICHHOI'0 pCIICHUSA 3a]a4n 2 1
IIpakTH4Yeckne 3aHATHA: 2 2
1 DneMeHTapHasE TEOPHS MTOTPEITHOCTEH
CamocTosiTeJibHasi padoTa 00y4arouIerocsi 0,10 3
1 MoaroroBka nadbopaTopHO pabOTHI 1O TeMe «DIeMEeHTapHas TEOPHs TIOTPEITHOCTEN
Konmaer, B. JI. UucneHHsle MeTOABI M MporpaMMupoBanue: yueoHoe nocoodue / B.JI. Konnaer; mox
pen. JLI. Tarapumoit. — MockBa: ®OPYM: HMHOPA-M, 2022. — 336 c¢. — (Cpemnee
npodeccronaabHoe obpa3oBanue). - ISBN 978-5-8199-0779-5. - Tekcr: anmekrponnsii. - URL:
https://znanium.com/catalog/product/1794612 (mara obpamenus: 29.08.2023). — Pexxum focryma: 1o
MIOZIITUCKE.
Kannenan, C. A. AnroputMusanus U mporpaMMupoBanue: yaeoHoe mocodue / C. A. Kanmnemam. —
MockBa: POPYM: UHDPA-M, 2021. — 352 c¢. — (Cpennee nmpodeccrnoHanbHOE 06pa30BaHI/IC). -
ISBN 978-5-8199-0727-6. - Texcr: 3JIEKTPOHHBIH.
URL.: https://znanium.com/catalog/product/1189320 (mara obpaiueHus: 29 08.2023). —
Pexxum goctyna: no
MTOJIITHCKE.
Tema 2. [Ipuban:xénnnie Conep:xxanne yuedOHOT0 MaTepuaia 1430
peleHusi ajJredopanyecKnx (6/8/0,30)
U TPAHCLEHJAEHTHbIX 1 ITocTaHOBKa 3a4a4M JTOKAJIU3ALMA KOPHEH. 2 1
YPaBHeHUI
2 YucneHHble METObI PEIICHUS YPaBHEHUN 4 1
IIpakTH4Yeckne 3aHATHSA 8 2
1 OcnoBrl mporpaMmupoBanus B ScilLab. Pemenne anredpandeckux ypaBHEHHNA ¢ OAHON
HEU3BECTHOU
CamocTosiTesibHas padoTa o0y4aromerocst 0,15 3

1 IloaroroBka nabopaTopHoi padboThl o Teme «OCHOBHI ITporpaMMupoBanus B Scilaby

Kongaes, B. /I. Uncnennsle MeToasl 1 IporpamMmmupoBanue: yuedHoe nocodue / B.[l. Kongaes; nox
pen. JL.I'. 'arapunoii. — MockBa: ®OPYM: UHOPA-M, 2022. — 336 ¢. — (Cpennee
npodeccronanbHoe oopazoBanue). - ISBN 978-5-8199-0779-5. - Tekct: anekrponnsiii. - URL:



https://znanium.com/catalog/product/1794612
https://znanium.com/catalog/product/1189320

https://znanium.com/catalog/product/1794612 (nata obpamienus: 29.08.2023). — Pexxum moctyma: mo
MIOAITUCKE.

Kannenan, C. A. AnroputMusanus U nporpamMmmupoBanue: yuaeoHoe nocodoue / C. A. Kanueman. —
MockBa: ®OPYM: UHD®PA-M, 2021. — 352 ¢c. — (Cpennee npodeccroHaIbHOE 00pa30BaHUe). -
ISBN 978-5-8199-0727-6. - Tekcr: 9JIEKTPOHHBIMH. - URL:
https://znanium.com/catalog/product/1189320 (nara obpamienus: 29.08.2023). — Pexxum mocTyma: mo
MOJMHCKE.

2 TloaroroBka JiabopaTtopHOil paboThl MO Teme «PerieHue anreOpandyecKux YpaBHEHHMH C OJIHOM 0,15 3
HEU3BECTHOWN
Konnaer, B. JI. Uucnennsle MeToabl U nporpaMMmupoBanue: yueoHoe nocooue / B.JI. Konngae; moj
pen. JLI. Tarapunoit. — MockBa: ®OPYM: UHNH®DPA-M, 2022. — 336 c. — (Cpennee
npogeccronaibHoe obpazoBanue). - ISBN 978-5-8199-0779-5. - Tekcr: anektponusii. - URL:
https://znanium.com/catalog/product/1794612 (mara obpamenus: 29.08.2023). — Pexxum mocryma: 1o
TOJIHCKE.
Kannenan, C. A. AnroputMusanus 1 nporpaMmmupoBanue: yaeonoe nmocooue / C. A. Kanmenan. —
Mockpa: DOPYM: UH®PA-M, 2021. — 352 ¢. — (Cpennee npodeccuonaibHoe 00pa3oBaHue). -
ISBN 978-5-8199-0727-6. - TekcT: 3JCKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1189320 (mara obpamenus: 29.08.2023). — Pexxum
JOCTYyIA: 10
TOJIITHCKE.

Tema 3. Pemienne cucrem Conep:xkanue y4eOHOro MaTepuaia 10,30

JIMHEHBIX AJIre0pan4ecKnx (4/6/0,30)

YpPaBHEHU 1 Metop I'aycca. 1 1
2 Meroa uteparuii 2 1
3 Merop 3eiinens 1 1
IIpakTHYecKHe 3aHATHSA 6 2
1 PewieHue cucteM ypaBHEHHIM
CamocTosiTebHas pafoTa 00y4arouierocs 0,30 3

1 TTonroroBka ;1abopaTopHO paboTHI IO TeMe «PemeHne cucteM ypaBHEHU

Kommae, B. JI. Uncnennsle MeToAbl U porpaMMupoBanue: yaeoHoe ocodue / B.Jl. Kommaes; mox
pen. JLI. Tarapunoiti. — MockBa: ®OPYM: HNH®DPA-M, 2022. — 336 c. — (Cpennee
npodeccronanbHoe oOpazoBanue). - ISBN 978-5-8199-0779-5. - Tekct: amexktponHbid. - URL:
https://znanium.com/catalog/product/1794612 (nata obpamenus: 29.08.2023). — Pexxum pocryma: mo
MTOJIITUCKE.

Kannenan, C. A. AnroputMusanus U nporpamMmmupoBanue: yaeoHoe nocodue / C. A. Kanmeman. —
Mocksa: ®OPYM: UHD®PA-M, 2021. — 352 c. — (CpenHee npodeccroHanbHOE 00pa3oBaHuE). -
ISBN 978-5-8199-0727-6. - TexkcT: 9JIEKTPOHHBIN. - URL:



https://znanium.com/catalog/product/1794612
https://znanium.com/catalog/product/1189320
https://znanium.com/catalog/product/1794612
https://znanium.com/catalog/product/1189320
https://znanium.com/catalog/product/1794612

https://znanium.com/catalog/product/1189320 (nara ooparuenus: 29.08.2023). — Pexxum goctyna: no
MOJIHCKE.

Tema 4. Copaep:xxanne yueOHOT0 MaTepuaia 14,60
HuTepnonmpoBanue u (6/8/0,60)
JKCTPANOJIHPOBAHUE 1 nTepnonanuonHbiil MHOrouseH Jlarpanxka. 2 1
pynxnumit 2 UnTepnonsuonnsle Gopmynsl HetoToHna 2 1

3 HHaTepnionupoBaHue CIIalHAMHA 2 1

IIpakTH4Yeckne 3aHATHSA 8 2

1 Meroapl HHTEPIIONSITIN

CamocTosiTeJibHasi padoTa 00y4arNIerocsi 0,60 3

1 Moaroroeka nabopaTopHO pabOTHI MO TeMe «MeTOIbI HHTEPITOISIIHI

Konmaes, B. /1. UucnenHblie MeTOIbI M pOrpaMMupoBanue: yaeonoe nocodue / B./1. Konnaes; non pe.

JL.T. l'arapunoit. — MockBa: ®OPYM: UH®PA-M, 2022. — 336 ¢. — (Cpennee npodecCuoHaIbLHOE

obpazosanue). - ISBN  978-5-8199-0779-5. -  Tekcr:  oamexkrponnsni. -  URL:

https://znanium.com/catalog/product/1794612 (marta obparuerus: 29.08.2023). — Pexxum mocTyma: 1o

MOJIITHCKE.

Kannenan, C. A. AiropuTMu3anus U nporpaMMmupoBanue: yueoHoe nmocodue / C. A. Kanueman. —

Mocksa: @OPYM: UHDPA-M, 2021. — 352 ¢. — (Cpennee npodeccruoHambHOES 06pa3OBaHHe)

ISBN 978-5-8199-0727-6. - Texcr: 3JICKTPOHHBIH.

URL.: https://znanium.com/catalog/product/1189320 (mara obpaiueHus: 29.08.2023). -

Pexxum goctyna: no

TOJIITHCKE.
Tema 5. YucjienHoe Copaep:xxanmne yueOHOT0 MaTepuaia 8,30
HHTErpHPOBaHHE (2/6/0,30)

1 ®opmynsl HetoToHa - Koreca: MeTon mpsiMOyTrOJIbHIKOB. 1 1

2 ®opmynsr Hetorona - Koteca: merox Tpamenuit 1 1

IMpakTHyeckue 3aHATUHSA 6 2

1 YucneHHOe HHTErPUPOBAHUE

CamocTosiTesibHast padoTa o0y4aromerocst 0,30 3

[TonroroBka stabopatopHOit paboTHI IO TeMe «UHCIeHHOE HHTErPUPOBAHUE»

Komnmaes, B. /I. YucnenHsie MeToipl 1 IporpaMMupoBanue: yaeonoe nocobue / B. /1. Konnaes; mon per.
JLT. I'arapunoii. — MockBa: ®OPYM: UH®PA-M, 2022. — 336 c. — (Cpexnnee npodeccuoHaibHOe
obopazoBanme). - ISBN  978-5-8199-0779-5. -  Tekcr:  oamekrponnsri. -  URL:
https://znanium.com/catalog/product/1794612 (mata obparienus: 29.08.2023). — Pexxum goctyma: mo
MOJITHCKE.

Kannenan, C. A. AnroputMu3anus U nporpaMMmupoBanue: yueoHoe mocooue / C. A. Kannenan. —
Mocksa: DOPYM: UH®PA-M, 2021. — 352 ¢. — (Cpemnee npodeccroHaabHOe 00pa3oBaHUe). -



https://znanium.com/catalog/product/1189320
https://znanium.com/catalog/product/1794612
https://znanium.com/catalog/product/1189320
https://znanium.com/catalog/product/1794612

ISBN 978-5-8199-0727-6. - Tekcr: JJIEKTPOHHBIMH.
URL:https://znanium.com/catalog/product/1189320 (nata obparenus: 29. 08 2023). —

Pexxum nocryna: no

TIOATIVCKE.

Tema 6. O6padoTka Conep:xkanue y4eOHOro MaTepuaia 10,40
IKCIEePUMEHTAIBHBIX (4/6/0,40)
JAHHBIX 1 Jluneiinas u KBagpaTU4YHAS PETPECCHUM. 2 1
2 Merton cpeaHux 1 1
3 MeTo HaUMEHBIINMX KBAIPATOB 1 1
I[MpakTHYecKkne 3aHATHSA 6 2
1 Anmpokcumarnus
CamocTosiTeJibHasi padoTa 00y4arouIerocsi 0,40 3
[oaroroska nadopaTopHoOi pabOTHI IO TeMe « ATIIPOKCHMAITHSI
Konmaes, B. /1. UucnenHbie MeTOIbI M IpOrpaMMupoBanue: yaeonoe nocodue / B./1. Konnaes; non pen.
JL.T. l'arapunoit. — MockBa: ®OPYM: UH®PA-M, 2022. — 336 ¢. — (Cpentee npodeccruoHalbHOE
obpazosanue). - ISBN  978-5-8199-0779-5. -  Tekcr:  oamexkrponnsni. -  URL:
https://znanium.com/catalog/product/1794612 (marta obparuerus: 29.08.2023). — PexuMm mocTyma: 1o
MTOJIITUCKE.
Kannenan, C. A. AiropuTMu3aius U nporpaMMmuapoBanue: yueoHoe nmocodue / C. A. Kanueman. —
Mockea: DOPYM: UHDPA-M, 2021. — 352 ¢. — (Cpennee npodeccruoHanbHOe 00pa3oBaHue). -
ISBN 978-5-8199-0727-6. - Texcr: 3JICKTPOHHBIH. - URL.:
https://znanium.com/catalog/product/1189320 (mgata obparenus: 29.08.2023). — Pexxum mocTyma: 1mo
TTOJIITUCKE.
62
Bcero (24/36/2)
Koncynbranus 1
Bcero mo gucuun/june 63

* JI711 XapaKTepUCTUKH YPOBHSI OCBOCHHS Y4€OHOT0 MaTepHaa HCIONb3YIOTCA CICSAYIONre 0003HaYeHHS:

1. — o3HAKOMUTENHHEIH (y3HaBaHUE paHee U3YICHHBIX OOBEKTOB, CBOICTB);

2. — peNPOAYKTUBHBIN (BBIIIOIHEHHE JEATEIBHOCTHU 110 00pa3Ily, HHCTPYKIIMU WU MO PYKOBOICTBOM)

3. — IPOIYKTHBHBIN (IUIAHUPOBAHUE U CAMOCTOSTENILHOE BBITOJHEHNE JEATENFHOCTH, PEIeHHE MPOOJIEMHBIX 3a/1a4)



https://znanium.com/catalog/product/1189320
https://znanium.com/catalog/product/1794612
https://znanium.com/catalog/product/1189320

4.3. CTpyKTYypa U coJepKaHUe CAMOCTOATEILHOIH PadoThI CTYI€HTOB

Tembl JUCHUITIIINHBI

Bunapr camocTosiTensHOM paboTh

Tpynoem
K OCTb (B
Jacax)

®opmbl
KOHTPOJIA

CaMOCTOATCIBHO

i paboThI

2

3

4

5

Tema 1

9J1eMeHThbI
Teopuu
MOTPELIHOCT
e

[Toxroropka J1abopaToOpHOM PaObOTHI IO TEME
«DneMeHTapHast TEOPHUs TOTPEITHOCTEM
Konpmaes, B. JI. YwucieHHble MeTOABI U
nporpaMMupoBanue: yuebHoe mocooue / B./JI.
Konnaes; nox pen. JI.I'. 'arapunoit. — Mocksa:
DOOPYM: UHOPA-M, 2022. — 336 ¢c. —
(Cpennee mpodeccuonaibHOe 00pa3oBaHue). -
ISBN 978-5-8199-0779-5. - Tekcr:
3JIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1794612
(mata obpamenns: 29.08.2023). — Pexum
JIOCTYIIA: O MOIHUCKE.

Kannenan, C. A. AnropurmMuzanus 1
nporpaMMupoBanue: yaebHoe mocooue / C. A.
Kannenan. — Mocksa: ®OPYM: MTHOPA-M,
2021. — 352 ¢. — (Cpennee
npodeccruoHanbHoe o0pa3opanue). - ISBN 978-
5-8199-0727-6. - Tekct: anekrponnsiii. - URL:
https://znanium.com/catalog/product/1189320
(mara obpamenus: 29.08.2023). — Pexxum
JOCTYTA: IO MOJIITHCKE.

0,10

JlaboparopHas
pabota

Tema 2

Mpubdamxén
Hble
peleHust
ajreopanye
CKHX U
TpaHCILeH/Ie
HTHBIX
YPaBHEeHUi

[ToxroroBka J1abopaTOpHOM PabOTHI IO TEME
«OcHOBBI ITporpamMmmupoBanus B SciLaby
Konmaes, B. JI. YwucneHHble METOABI |
porpaMMHupoBaHue: yaeoHoe mocodue / B. /1.
Konnaes; nmon pen. JI.I'. I'arapunoit. — MockBa:
OOPYM: UHOPA-M, 2022. — 336 ¢c. —
(Cpenuee mpodeccrmonambsHOe 00pa3oBaHME). -
ISBN 978-5-8199-0779-5. - Texcr:
3JICKTPOHHBIH. - URL.:
https://znanium.com/catalog/product/1794612
(mata obpamenus: 29.08.2023). — Pexum
JIOCTYTIA: TIO TTOJIITUCKE.

Kannenan, C. A. AnroputMuzanus u
porpaMMupoBanue: yaeoroe mocodue / C. A.
Kannenan. — Mocksa: ®DOPYM: UHDPA-M,
2021. — 352 c. — (Cpennee
npodeccuoHanbHOe 06pa3osanue). - ISBN 978-
5-8199-0727-6. - Tekct: anekrponnsIii. - URL:
https://znanium.com/catalog/product/1189320
(mata obpamenus: 29.08.2023). — Pexxum
JIOCTYTIA: TIO TTOJIITUCKE.

0,15

JlabopartopHas
pabota
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[Tonroroska y1abopaTopHOM PabOTHI IO TEME
«Pemenne anredOpanyecKux YpaBHEHUN C OHOM
HEU3BECTHOW
Kongaes, B. JI. UYucieHHble METOAB |
nporpaMMupoBaHue: yueOHoe mocodme / B.JI.
Konnaes; mon pen. JI.I'. I'arapunoit. — MockBsa:
®OPYM: UHD®PA-M, 2022. — 336 ¢c. —
(Cpennee mpodeccuoHaIbHOE 00pa30BaHuUE). -
ISBN 978-5-8199-0779-5. -
Texcr:

3JIEKTPOHHBIH. -

URL:https://znanium.com/catalog/prod
U Cct/1794612 (nata  oOparieHus:

29.08.2023). — Pexumuocrymna: o
MOJIIMCKE.
Kanmeman, C. A. Anroputmuzamuss u
nporpaMMupoBanue: yaebHoe mocoodue / C. A.
Kannenan. — Mocksa: ®OPYM: MHOPA-M,
2021. — 352 c. — (Cpennee
npodeccruoHanbHoe oOpa3opanue). - ISBN 978-
5-8199-0727-6. - TeKcT: 3IEKTPOHHBIH. -
URL:https://znanium.com/catalog/product/1189
320 (mata obOparienus:29.08.2023). — Pexum
JIOCTYTIA: TI0 TIOJITUCKE.

0,15

Tema 3

Pemenue
cucreM
JIMHEHHBIX
ajredpaunye
CKHX
YpPaBHeHM I

[ToxroroBka J1abopaTOpHOM PabOTHI IO TEME
«PeleHre cucTeM ypaBHEHUN»
Konmgaes, B. JI. UYucineHnble METOABI H
mporpaMMHupoBaHue: ydebHoe mocobue / B./I.
Konnaes; nox pen. JI.I'. 'arapunoii. — MockBa:
OOPYM: UHOPA-M, 2022. — 336 ¢c. —
(Cpenuee mpodeccrmonanbsHOe 00pa3oBaHME). -
ISBN 978-5-8199-0779-5. -
Tekcr:

3JIEKTPOHHBIH. -

URL:https://znanium.com/catalog/prod
uct/1794612 (mata  obpareHus:

29.08.2023). — Pexxummocryma: mo
TTONIITUCKE.
Kannenan, C. A. Anropur™Mu3anus u
porpaMMupoBanue: yaeoroe mocodue / C. A.
Kannengan. — Mocksa: ®OPYM: UHDPA-M,
2021. — 352 c. — (Cpennee
npodeccronaapHOe oOpazoBanue). - ISBN 978-
5-8199-0727-6. - TekcT: SIEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/118
9320
(marta obpamenus: 29.08.2023). — Pexxum
JTIOCTYTIA: TIO TTOJIITUCKE.

0,30

JlaGopaTopHas
pabora
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Tema 4

HNuTepnouan
poBaHue U
JIKCTPANOIH
poBaHue
byuxumii

[oaroroeka nabopaTopHol paOOTHI IO TeMe
«MeTo/1bI HUHTEPIIOSAIUNY
Kongaes, B. JI. UYucieHHble MeETOOB |
nporpaMMupoBaHue: yueOHoe mocodme / B.JI.
Konnaes; mon pen. JI.I'. 'arapunoit. — Mocksa:
OOPYM: UHOPA-M, 2022. — 336 c. —
(Cpennee nmpodheccuoHaILHOE 00pa30BaHuE). -
ISBN 978-5-8199-0779-5. -
Tekcr:

3JIEKTPOHHBIH. -

URL:https://znanium.com/catalog/prod
U Cct/1794612 (nata  oOpartieHus:

29.08.2023). — Pexumpocrymna: o
MOJIIMCKE.
Kannenan, C. A. Anroputmuzanus u

0,60

JlabopatopHas
pabota
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nporpaMMupoBanue: yaebHoe mocoodue / C. A.
Kannenan. — Mocksa: ®OPYM: MTHOPA-M,
2021. — 352 c. — (Cpennee
npodeccuoHanbHOe 00pa3oBanue). - ISBN 978-
5-8199-0727-6. - TekcT: 3IEKTPOHHBIH. -

URL: https://znanium.com/catalog/product/118
9320 (nata obpamenus: 29.08.2023). — Pexxum
JOCTYTIA: IO MOIMHCKE.

Tema 5

YucaeHnoe
WHTErPUPOB
aHue

[Toxroropka Jy1abopaToOpHOM PabOTHI IO TEME
«YuceHHoe HHTETPUPOBAHKE
Konpmaes, B. JI. UYwuciaeHHble MeETOABI U
nporpaMMupoBaHue: ydueOHoe mocodme / B.JI.
Komnnaes; mon pen. JI.I'. I'arapunoit. — MockBsa:
DOOPYM: UHOPA-M, 2022. — 336 ¢c. —
(Cpennee mpodeccuoHaIbHOE 00pa30BaHuUE). -
ISBN 978-5-8199-0779-5. - Tekcr:
3JIEKTPOHHBIH. -
URL:https://znanium.com/catalog/prod
u ct/1794612 (mata  obpareHus:
29.08.2023). — Pexumaocryna: o
MOJIHCKE.
Kannenan, C. A. AnropurmMuzanus 1
nporpaMMupoBanue: yaebHoe mocooue / C. A.
Kannenan. — Mocksa: ®OPYM: MTHOPA-M,
2021. — 352 ¢. — (Cpennee
npodeccroHanbHoe o0pa3opanue). - ISBN 978-
5-8199-0727-6. - TekcT: 3IEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/118
9320 (mata obparenus: 29.08.2023). — Pexxum
JOCTYTA: IO MOJIITHCKE.

0,30

JlabopartopHas
pabora

Tema 6

Oo0pabdoTka
JIKCNEepUMeH
TANBHBIX
JMAHHBIX

IToaroroBka 1abopaTopHOi PabOTHI ITO TEME
«ATTIPOKCUMAITHS
Konmaes, B. JI. UucimeHHnble METOOBI H
mporpaMMupoBanue: ydebHoe mocobue / B.JI.
Konnaes; nmox pen. JI.I'. 'arapunoit. — MockBa:
OOPYM: UHOPA-M, 2022. — 336 ¢c. —
(Cpenuee mpodeccrmonampHOe 00pa3oBaHME). -
ISBN 978-5-8199-0779-5. -
Tekcer:

ANEKTPOHHBIM. -

URL:https://znanium.com/catalog/prod
U ct/1794612 (nata  oOpartieHus:

29.08.2023). — Pexxummocryma: mo
TIOJTITUCKE.
Kanneman, C. A. AjroputMmuzauus U
nporpaMMupoBanue: yueOHoe mocodue / C. A.
Kannengan. — Mocksa: ®DOPYM: UHDPA-M,
2021. — 352 c. — (Cpennee
npodeccuoHanbHOe 06pa3osanue). - ISBN 978-
5-8199-0727-6. - TekcT: AIEKTPOHHBIH. -
URL :https://znanium.com/catalog/product/1189
320 (narta obpamenuns:29.08.2023). — Pexum
JIOCTYTIA: TIO TTOJIITUCKE.

0,40

JlabopartopHas
pabota

Bcezo no oucyunnune

5. O0pa3zoBaTebHbIE TEXHOJIOTHH

OcBocHue JUCIHUITIINHBI «YHucaeHHsIe MCTOAbD» MPCANOJIaracT UCIOJIb30BAHUC KaK
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TpaAUuIIUOHHBIX (HGKHI/II/I, MMPAKTUYCCKUC 3aHATHA C  HUCIOJIb30BAHUCM  MCTOAUYCCKUX

4



MaTepHaJIOB), TaK M WHHOBAI[MOHHBIX 0OPa30BaTENLHBIX TEXHOJIOTUH C HCIOJIB30BAaHHEM B
y4eOHOM IpoIiecce aKTUBHBIX M MHTEPAKTUBHBIX (POPM MIPOBEACHUS 3aHATHIL: BBIIIOJHEHHE Psa
NPAaKTUYECKUX 3aJaHUl C HCIOJIb30BAaHHEM MPO(ECCHOHAIBHBIX MNPOTPAMMHBIX CpPEICTB
CO3/IaHUS U BEJCHUS HIICKTPOHHBIX 0a3 JaHHBIX; MYJIbTUMEIUHHBIX MPOTPaMM, BKIIOYAIOLINX
MOJATOTOBKY M BBICTYIUICHHS CTYIEHTOB Ha CEMHHAPCKUX 3aHATUSX € (oTo-, ayawo- u
BUJIEOMATEpUaAIaMd [0 TPEUIOKEHHOM TemaTuke. BrpimonHenue 3amaHuil  TpeOyer
WCTIOJIb30BAHUSI HE TOJBKO Y4EOHHMKOB W MOCOOMi, HO W WH(POPMALUHU, COAEpIKaIIeucs B
HNHurepHere.

Ha nexuusix u 1abopaTOpHBIX 3aHATUSAX UCIIOJIB3YIOTCS:

- TH(QOPMAITMOHHAS U TPE3CHTAI[HOHHAS JICKIIHS,

- 6ecebl U AUCKYCCHH.

3aHATHSA, IPOBOAMMbIE B AKTUBHOI 1 HHTEPAKTHBHOM
$popmax

Howmep HanmenoBanue temel dopma npoBeaCHUS 3aHATUSA Obbem B
TEMBI qacax

Tema 2 PeneHue ypaBHeHuii ¢ oaHoii HNudopmanrionno-npoodiemMHas 6
HEeU3BECTHOM JEKIUA

Tema 3 PemieHue cucreM JIMHEHHBIX NudopmanmonHo-podieMHas 4
YpaBHE€HHH HeKHHﬂ

Tema 4 Hnrepnosuposanue NupopmaronHo-ipodieMHas 6
JICKIIHS

Tema 6 Oo6padorka NudopmanmonHo-podieMHas 4
IKCMIEPUMEHTAJIBHBIX JAaHHBIX JIEKIIUA

Bcero mo AuCIUIIIAHE 20

6. OueHo4HbIe cCpeAcTBA ISl TeKYLero KOHTPOJIsl ycleBaeMoCTH, IPOMeKyTOYHOM
aTTeCTAIMH 110 HTOr'aM OCBOEHHSI AHCIUILIAHbI

@DOH/T OLIEHOYHBIX CPEJCTB MO JTUCIUILIHHE (MOIYIII0) BKIOYAET OI[CHOYHBIC MaTepUaIbI,
HaIPaBJICHHBIC HA TPOBEPKY OCBOCHHS KOMIICTCHIIMMA, B TOM YHCJIC 3HAHWW, YMEHUH U HABBIKOB.
@DOH/T OLICHOYHBIX CPEJICTB BKIIFOYACT OILICHOYHBIC CPEJCTBA TEKYIErO KOHTPOJS M OLCHOYHBIC
CPEICTBA MPOMEKYTOYHOM aTTECTAIIHH.

@DOHJT OIICHOYHBIX CPEJACTB MO JUCIUIUIMHE HaxoauTcs B [Ipminokennu 1 k mporpamme
JUCHUILTAHBI (MOJIYIIO).

7 TabJauua cooTBeTCTBUS KOMIIETEHMii, KpUTEpHeB OLlEHKU MX OCBOEHHSI H OLIEHOYHBIX CPEACTB

HIupp | Ilnanupyembie | OueHouHble Kpurtepuu ouneHuBanus pe3yJbTaToB 00y4eHus (0aib1)
KOMIIET | Ppe3yJbTaThl cpeacTBa 2 3 4 5
eHI MU o0yueHust
3uate Mertonsl | Jlabopatopuer | He 3Haer, Hemonctpupy | 3Haer JemoncTpup
pereHus e pabotel 1-6 | momyckaer €T YaCTHUYHBIE | JIOCTATOYHO | yeT BBICOKUH
OCHOBHBIX Bompocet K | rpyOsie 3HaHus 0e3 B 0a30BOM YpOBEHb
MaTeMaTHuecku | auddepeHunp | omMOKU rpyOBIX 00béMe 3HAHUU
OK 01 X  3a1a4  — | OBAHHOMY onOoK
HHTErpupoBanu | 3auery 1-33
s, [IpakTnueckue
muddepeHIpo | 3agaHUS K
BaHusl, pemieHus | auddepeHunp




JTUHEHHBIX U | OBaHHOMY
TpPaHCLEHACHTH | 3a4eTy -
bIX ypaBHeHuHd u | 10
CHCTEM
yYpaBHEHUI c
noMo1so D9BM
Jlaboparopusl | He ymeer, Hemonctpupy | Ymeer Hemonctpup
e pabotel 1-6 | mEMOHCTpUD | €T YaCTUYHBIC | MPUMEHSTDH yeT BBICOKHI
YMers Bompocst K | yer ymeHus 6e3 3HAHUS HA YPOBEHb
BBIOMpATh i depeHp | 4acTUUHBIE rpyObIX IPaKTUKE B | yMEHUH
ONTUMAJTBHBIH OBaHHOMY yMEHWUS, oMo oK 0a3oBOM
YHCIICHHBIN 3auery 1-33 JOnycKas 00BéMe
METO/I [Ipaktudeckue | rpyObie
I | 3aaHus K | ommOKn
sl pereHust T depeHup
IIOCTABJIEHHON OBaHHOMY
3a/a4n 3auery 1-10
3natep wmeronnl | Jlabopatopusl | He 3Haer Hemonctpupy | 3Haer Hemonctpup
peleHust e paboTsl 1-6 Honyckaer €T YaCTUYHBIE | JIOCTATOYHO | YET BBICOKHIA
OCHOBHBIX Bompocet K | TpyObIe 3HaHUS 0e3 B 6a30BOM YPOBEHb
MareMaTuuecku | nuddepeHiup | omuoKu TpyOBIX 00BéMe 3HAHUU
X 3a]ad =~ — | OBAaHHOMY OmmrO0K
WHTErpUpoBaHu | 3auery 1-33
s, IIpakTruueckue
muddepenpo | 3amaHuAS K
BaHUs, perieHus | auddepeHiup
JIMHEHHBIX U | OBAaHHOMY
TpaHCLEHACHTH | 3adeTy 1-10
bIX YpaBHEHUH U
CHCTEM
OK 02 | ypaBHeHwmit
c
noMoupo 9BM
Jlabopatopusr | He ymeer Hemonctpupy | YMmeer JlemoHCTpUp
¢ paboTsl 1-6 JIeMOHCTpUp | €T YacTU4YHbIE | MPUMEHSITh YET BBICOKHI
YMmeTh Bompocel K | yeT ymeHus 6e3 3HAHUA HA YPOBEHb
UCIIOJIb30BATh auddepeHIp | 4aCTUYHBIE rpyOBIX NpaKkTHKEe B | yMEHUIl
OCHOBHBbIC OBaHHOMY yMeEHus, OIINOOK 6a3o0BoM
YUCIICHHBIE 3avery 1-33 J0ITyCKast 00BEMeE
METO/IBI [IpaxTtudeckue | rpyOsie
pereHus 3aJlaHus K | ommOKu
MaTeMaTHYECK muddepenup
U X 33734 OBaHHOMY

3auery 1-10




3HaTh Jlaboparopusl | He 3Haer Hemonctpupy | 3Haer Jemoncrpup
METO/IBI e paborel 1-6 | Jlomyckaer €T YaCTHUYHBIC | JIOCTATOYHO | YT BBICOKHH
peteHus Bompocet k| rpyOsbie 3HaHus 0e3 B 0a30BOM yYpOBEHB
OCHOBHBIX muddepeHup | OmMMOKH rpyOBIX 00béMe 3HaHUU
MaTeMaTHYECKH | OBAaHHOMY oInOoK
X  3amad  — | 3adery 1-33
nHTerpupoBanu | Ilpaxrtuueckue
s, 3aJaHus K
OK 09 muddepeniupo | auddepeHup
BaHUS, PEUICHUS | OBAHHOMY
JIUHEHHBIX u | 3auery 1-10
TpaHCICHACHTH
bIX YPABHEHUH U
CHCTEM
YpaBHEHUI c
oMo DBM
YMmers Jlabopatopusr | He ymeer Hemonctpupy | YMmeer Hemoncrpup
HCTIOJB30BaTh e pabotel 1-6 | JleMOHCTpUp | €T YaCTUYHBIE | MPUMEHSTH yeT BBICOKHH
OCHOBHbBIE Bompocer K | yer ymeHus 6e3 3HaHUS HA YpOBEHb
YHCIICHHBIE T depeHup | YaCTUYHbBIE rpyOBIXOMIMOOK| TPAKTUKE B | YMEHHMH
METO/IbI pEelIeHus| OBAHHOMY yMEHWUS, 0a3oBOM
MaTeMaTH4YecKuX | 3auery 1-33 JIOTTyCKast 00BEMe
3a1a4 [IpakTudeckue | rpyObie
3a/laHus K | ommOKu
nuddepeHiup
OBaHHOMY
3auery 1-10

8. MeTtoauueckue YKazaHud 1Jisd Oﬁy‘laIOHll/IXCﬂ NP OCBOCHUHU NUCHHUITIJIMHBI

PaboTa Ha MpakTHYECKHUX 3aHATHAX MPEIoNiaraeT aKTHBHOE yYacTUE B JUCKYCCUSAX M PEICHUU
3amad. /Iy MONrOTOBKM K 3aHATHSM PEKOMEHAYETCsl BBIIACIATH B MaTepHalie MpoOIeMHbIe BOMPOCHI,
3aTparuBaeMble MPernoaBaTeieM B JISKIMH, ¥ TPYIITUPOBaTh HHOOPMAIIHUIO BOKPYT HUX.

[Ipu pabote ¢ TepMuHaAMHI HEOOXOAMMO OOpaIIaThCS K CIOBapsSM, B TOM YHCIIE JOCTYITHBIM B
Hurepuere, nanpumep Ha caiite http://dic.academic.ru.

[Mpu moaroroBke 0OyYArOIIUXCS O TEMaM HCIOIb3YIOTCS KOHCIEKTHI JICKIUHA U MCTOYHUKH
OCHOBHOW U JIOTMONHUTENBHON JTUTEpaTyphl. [10AroToBKa JOKIAJ0B OCYIISCTBISACTCS C UCTIONB30BAHUEM
HOPMATHBHO-TPABOBBIX JIOKYMEHTOB U YICOHHKOB.

YcTHBIH onpoc 1o 3To# TeMme npoBoanuTcs B hopMme Oecenpl. PaboTa Ha MPaKTHYECKUX 3aHITHSIX
MpeArnoiaraeT akTUBHOE YYacTHE B JHMCKYCCHSX W pelmieHWW 3a7ad. [l TMOATOTOBKH K 3aHSATHIM
PEKOMEHTyeTCsl BBIJIENATh B MaTepuaie MpoOJeMHbIC BOMPOCHI, 3aTparnBacMbIC MPEMOJaBaTeNieM B
JICKIIMH, U TPYIIUPOBATh HH(GOPMALIUIO BOKPYT HUX.

Pemrennie 3ama4 npoBOaUTCSA B Ipymie ¢ OOCYKICHUEM XOJa PElICHUs, TPUMCHSIEMBIX, CXEM,
CIMOCO0OB, MPOBEPKOM PE3YJILTATOB U MPOBEICHUEM PaOOThI HAJ| OITHOKAMHU.

IIpomexyToynas  artecTanMs O  3TOM  JWUCHUIUIMHE  OpOBOAUTCS B (dopme
mddepenupoBanHoro 3auéra. [lpu moAroroBke k mud@epeHIIUPOBAHHOMY 3a4éTy HEO0O0XOIUMO
OIMUPATKCS, TPEKIEC BCEr0, Ha WUCTOYHHMKH, KOTOpPbIC Pa3OMpaMCh HA JICKIIMOHHBIX 3aHATUSX M HA
MaTepHasbl MPAKTHYECKUX 3aHATHIA. B Ka0M OHIIeTe COMEepIKUTCS Ba BOMPOCa.



http://dic.academic.ru/

9. YueOHO-MeTOqHYECKOE U HH()OPMAIIMOHHOE 00ecnedeHHne U CIUIIIHHbI

0O

Konmaes, B. Jl. YncneHable METO I U TIpOTpaMMUpoBanue : yaeoHoe mocodue / B.JI. Konmaen
cmmonnen T T Taranuunit — Macwxra - DOPVM - THDOPA-M 2072 — 3%A e — (C'nentaee




npodeccronanbHoe o0pazoBanue). - ISBN 978-5-8199-0779-5. - Tekcr : 31eKTPOHHBIH. -
URL:https://znanium.com/catalog/product/1896459 (nata oopamienus: 01.11.2023). — Pexxum
JlocTymna:

II0 IMOAITUCKE.

Kannenain, C. A. AnropurMu3anus u nporpaMmupoBanue : yueonoe nocooue / C. A. Kannenan.
— MockBa : ®OPYM : MH®PA-M, 2021. — 352 ¢. — (Cpeanee mpodeccnoHaIbHOE
obpazoBanme). - ISBN  978-5-8199-0727-6. - Tekcr : oamekrponssii. - URL:
https://znanium.com/catalog/product/1189320 (mara oGpamienus: 30.10.2023). — Pexxum goctyma:
IO TIOJIITHCKE.

Konnaes, B. [I. OCHOBBI anrOpuTMHU3AIMK U IPOTpaMMUpOBaHus : yueOHoe nocodue / B. /1.
Konnaes ; nox pen. npog. JL.I'. 'arapunoit. — Mocksa : ©DOPYM : UHOPA-M, 2022. — 414 c.
— (Cpennee npodeccronaibHoe 00pa3oBaHue). -ISBN  978-5-8199-0733-7. - Tekcr
anexktpounsii. - URL: https://znanium.com/catalog/product/1735805 (mara oOparieHus:
30.10.2023). — Pesxxum jocTtyna: mo HOIMUCKE.

baxsanos, H. C. Yucnennsie metosl : yueonuk / H. C. baxsanos, H. I1. XKuakos, I'. M. KobenbkoB.
— 9-e m31. — Mocksa : Jlaboparopus 3nanui, 2020. — 636 ¢. — ISBN 978-5- 00101-836-0. —
Texct : onextponnslii // Jlaub : 3nekTpoHHO-OMOMMoTeuyHas cuctema. — URL:
https://e.lanbook.com/book/126099 (nata obpamenus: 14.10.2023). — Pexum moctyna: s
aBTOPH3. NIOJIb30BATEIICH.

JlononHUTENBHAS TUTEpATypa:

lNomuneiaa, O. JI. OCHOBBI aNTOpUTMU3AIMU U MPOTpaMMHpOBaHus . ydeOHoe mocodbue / O.JI.
lNomuupeiaa, U.W. TlonoB. — 4-e u3n., ucnp. u gorn. — Mocksa : @®OPYM : UHOPA-M, 2021. —
431 c. — (Cpennee npodeccuonansHoe oopazoBanue). - ISBN 978-5-00091-570-7. - Tekcr :

anexktponnsii. - URL: https://znanium.com/catalog/product/1150328 (mara oGparieHus:

01.11.2023). — Pexxum ocTyma: 1mo HOIIMKHCKe.

Hemuosa, T. U. IIporpamMmMmupoBanue Ha si3bIK€ BBICOKOTO ypoBHs. [IporpamMmmupoBaHue Ha s3bIKE
C++: yue6noe nmocooue / T.H. Hemmora, C.}YO. I'onoBa, A.W. Tepentses ; moxa pex. JL.I'. ['arapunoii.
— Mocksa : DOPYM : UHOPA-M, 2024. — 512 c. + Jlon. Mmatepuaiisl [ DNEKTPOHHBINA pecypc]. —
(Cpennee npodeccuonanpHoe oopazoBanue). - ISBN 978-5-8199-

0699-6. - Tekcr : anekrponnsiit. - URL: https://znanium.com/catalog/product/2083383 (mara
obpamenus: 01.11.2023). — Pexxum octyma: 1mo noJInucke.

I'ynun, A. B. BBenenue B ynclieHHBIE METO/IbI B 33/1a4aX U YIPaXKHEHHX : yueOHoe mocobue / A. B.
I'ynun, O. C. MaxopoBa, B. A. Mopo3oBa. — Mocksa : UHOPA-M, 2022. — 368 c. — (Bsiciiee
oOpaszoBanue: bakamaBpumar). - ISBN 978-5-16-012876-4. - Tekcr : amektponHbii. - URL:
https://znanium.com/catalog/product/1852192 (nara obpamenus: 01.11.2023). — Pexxum

JOCTYTIA: MO TOJIMTUCKE.

Hemmosa, T. U. [IporpammupoBanue Ha si3bIKe BBICOKOTO YpoBHS. IIporpammupoBaHue Ha si3bIKe
Object Pascal : yue6HOe nocobue / T. U. Hemuosa, C. 1O. I'onosa, U. B. AGpamosa ; mox pex. JI. T
larapunoit. — MockBa : ®OPYM : MHOPA-M, 2023. — 496 c. — (IIpodeccuonanshoe
oOpazoBanme). - ISBN  978-5-8199-0753-5. - Tekcr : oanmekrponHsld. - URL:
https://znanium.com/catalog/product/1916203 (nata o6pamenwus: 01.11.2023). — Pexxum mocryma:
IO TOJUTHCKE.

"Jlanp" W ApPYrMX BeOyIIMX W34ATeIbCTB y4eOHOM JMTEpaTyphl, a TaKXKe DJIEKTPOHHBIE BEPCHH
MEPUOANYECKUX U3/IaHHUH IO €CTECTBEHHBIM, TEXHUYECKUM U r'yMaHuTapHbIM HaykaMm. ObC M3narenscTBa
"Jlanp" oOecrieurnBaeT JOCTYI K HAyYHOH, y4eOHOM JIUTepaType U HayYHBIM EPUOANIECKUM U3AAHUSIM.



https://znanium.com/catalog/product/1896459
https://znanium.com/catalog/product/1189320
https://znanium.com/catalog/product/1735805
https://e.lanbook.com/book/126099
https://znanium.com/catalog/product/1150328
https://znanium.com/catalog/product/2083383
https://znanium.com/catalog/product/1916203
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11. Metoasl o00y4yeHusi A OO0y4YAONIUXCS MHBAIHUIAOB M JMI C OrPaHUYEHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI

B obOpazoBatensHOM Tpoliecce MCMOIb3YIOTCS COLMATbHO-aKTUBHBIC U PE(IIEKCUBHBIE METO/BI
00y4eHUSs], TEXHOJIOTHH COLMOKYJIBTYPHOM peaOMINTaluy C LENbl0 OKa3aHHs MOMOIIHM B YCTaHOBJICHUU
MOJHOIIEHHBIX MEXJIMYHOCTHBIX OTHOIIGHHH C JPYrUMH OOYYaroIMMHCS, CO3JaHUU KOM(OpTHOro
TICUXOJIOTUYECKOT0 KJIMMaTa B CTYJEHYECKOH IpyIIIe.

YcnoBus o0ydeHys] HHBAIHUIOB U JIUII C OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS:
- ydeOHbIC ayJUTOPHH, B KOTOPBIX IPOBOJATCS 3aHSATHS CO CTYACHTAMH C HapyIICHHUSIMH CIyXa,
obopyznoBanbl MynbTuMenuiiHoW cucremoii (I[IK u mpoekTop), KOMIBIOTEpHBIE TH(IOTEXHOIOTUU
0a3upyIOTCS Ha KOMIUIEKCE ammapaTHBIX U MPOrPaMMHBIX CPENCTB, 00ECIeUMBAIOIIUNX MPeoOpa3zoBaHue
KOMITBIOTEpHOW MH(OPMAIMK JOCTYITHBIC JUTS CIa00BUAAIINX QOpMBI (YKPYITHEHHBIH TEKCT);
- B 00pa30BaTeIbHOM IMPOIIECCE UCTIONB3YIOTCS COLUANBHO-aKTUBHBIE U pe(IIEKCHBHBIC METO/IBI
00y4eHUs: KelC-METO/l, METOJI TPOEKTOB, HCCIIEIOBATEIbCKUN METOJI, TUCKYCCHU B ()OPME KPYTIIOrO
crona, KOH(pEPEHIINU, METOJI MO3TOBOTO HITYypMa.

12
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IHacnopt

(l)OH)Ia OLCHOYHBIX CPEACTB 10 TUCIHUIIJINHE

OI1.10 YucyieHHBIE METObI

HNupexe | Pacum¢ppos | Ilokaszareas ¢popmMupoBanus komnereHuuu A | OneHo4Hble
KOMIIeTeH Ka AAHHOM AUCHHUILINHBI cpeacTBa
111071 KOMIIeTeHIH
"
1 2 3 4
OK 01 Bribupars 3HaTh METO/bI peuieHus ocHOBHBIX | JIaBopaTopHbIe
CToco0BI MaTeMaTHYeCKuX  3a1a4 —  HMHTETPUpPOBaHMs, | paboThI 1-6
pelieHus mupdepeHuInpoBaHus, pelleHus JUHEWHbIX U | Bompocsl K
3aza4 TPAHCLIEHJCHTHBIX YPaBHEHUI U CUCTEM ypaBHEHUH | nuddepeHunp
npodeccuona | ¢ nomomiso 9BM OBaHHOMY
JIBHOM YMeTh BBIOMpATh ONTHMATBHBIA YHCICHHBIH MeTox | 3adery 1-33
JNEATENIBHOCT | JIJIsl pENICHHS TTOCTaBJICHHOM 3a1a4u [IpakTnueckue
u, 3aJaHus K
IIPUMEHHTEIb muddepeHunp
HO K OBaHHOMY
pa3ITU4YHBIM zagery 1-10
KOHTEKCTaM.
OK 02 OcymiectBist | 3HaTh METOIbI peleHus OCHOBHBIX | JIabopaTtopHbie
Th MOWCK, | MATEMAaTHYeCKUX  3aJa4  —  HMHTETPUPOBaHMSA, | pabOThI 1-6
aHaJIN3 u | nuddepeHIupoBaHus, pelleHus JMHEHHbIX | | Bompockl K
MHTEpIpeTall | TPAHCLEHICHTHBIX YPABHEHUHN U CUCTEM ypaBHEHUH | quddepenunp
U0 ¢ noMouso 9BM OBaHHOMY
nHpopManuu | YMETh  HUCIOJB30BaTh OCHOBHBIC  YHCIICEHHBIC | 3aueTy 1-33
, METO/bI PEHICHHS] MATEMAaTHYECKUX 3a1a4 [TpakTueckue
HE00X0 MO 3aJaHusI K
i muddepenuup
1 OBaHHOMY
oa 3auety 1-10
BBIIIOJIHEHUS
3a1a4
npodeccruoHa
JIBHOM
JESITEIBHOCT
u
OK 09 Ucnonws3oBar | 3HatTh METO/IbI peLIeHus OCHOBHBIX | JIabopaTtopHbIe
b MaTeMaTHYeCKuX  3a7ad —  MHTErpupoBaHMs, | paboThl 1-6
uHpopmanuo | quddepeHuupoBaHus, pelleHus JUHEeHHBIX U | Bompocsl K
HHBIE TPAHCLIEH/ICHTHBIX YPaBHEHUH U cUCTeM ypaBHeHUH | auddepeHup
TEXHOJIOTUH | C moMoIlpo OBM OBAaHHOMY
B YMeTh  HCHONB30BaTh OCHOBHBIE YHWCIICHHBIE | 3aueTy 1-33
npodeccHoHa | METO/IbI PEIICHHUS] MAaTEMaTHYECKUX 3a/1a4 ITpakTueckue
JIbHOH 3aJlaHus K
JESITEIBHOCT muddepeHunp
u OBaHHOMY

3agery 1-10




MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3SOBAHUS POCCUMCKOM ®EJIEPALTAN

EnaGyxckuii uacTUTYT (Prmnan) denepaabHOTO roCcyAapCTBEHHOTO aBTOHOMHOTO
00pa30BaTEILHOTO YUPEKICHHS BBICILIEr0 00pa30BaHuUs
«Kazanckuii (IIpuBomkckuii) GpeaepanbHbIi YHUBEPCUTET»

Tema 1. BBenenne B YMcIeHHbIE METOAbI

Kommekr 3ananmii s 1adopatopHoii padorsi 1
OI1.10 «YuncjieHHbIEe METOABI»
(OK 01, OK 02, OK

09)

BapHaH
T

1 3amanue 2 3a1aHue 3 3ayaHue

Omnpenenuts, kKakoe paBeHCTBO | OKpyriauTh CcOMHUTENbHBIE LUppsl | Haiitu

TOYHEE. YHCIla, OCTABHB BEpPHbIC 3HAKU: a) B TpeIeTbHBI
Y3KOM cMbiciie: 0) B HIMPOKOM | € aOCOJIOTHBIE u
cmbicie. Onpenenuts aOCONIOTHYIO | OTHOCHUTEIbHBIC

HOTPELTHOCTh Pe3yIIbTaTa.

TMOTrpeIIHOCTH YUCEIT, €CIIN
OHH UMCIOT TOJIBKO BEPHBIC

— mudpbI: a) B Y3KOM CMBICIIE;
0) B IIUPOKOM CMBICIIE.
Ne 1. 44 a) 22,553(+0,016); 6) 2,8546; &= | a) 0,2387; 0) 42,884.
= 6,63 un 19/41=0,463. | 0 30,
Ortser: N|
Ne 2 0 a) 17.2834; 6 = 0,3%. 0) 6,4257 a) 3.751; 6) 0,537.
17'1'5?0,467 WM =5,48. | (£0.0024).
Ne 3. 105 a) 34,834; 6 = 0,1%; 6) 0,5748 a) 11,445; 6) 2,043.
" =324umu 4/17 = (x0,0034).
0,235. |
Ne 4. 10 a) 2.3485 (£0,0042); 6) 0.34484; 5 = | a) 2.3445; 6) 0,745.
15/7 =2.14 ummn \/=€7|6. 0,4%.
Ne 5. 4.8 a) 5,435 (+0,0028); 6) 10.8441; 6 = a) 8,345; 0) 0,288.
6/7=0,857 wn "~ = | 0,5%.
2.19. N
Ne 6. 6.8 a) 8,24163; 6 = 0.2%; 6) 0,12356 a) 12,45; 6) 3,4453.
12/11=1,091 unu "7 = | (x0,00036).
2,61. N
Ne 7. 22 a) 2,4543 (+£0.0032); 6) 24,5643; 6 = | a) 0,374; 0) 4,348.
2/21=0,095 unu \/_: 4,69. | 0,1%.
Neg. 9.8 a) 23,574; & = 0,2%; 0) 8,3445 a) 20.43; 6) 0.576.
23/15=1,53 wnu \/_ =3,13. | (x0.0022).
Ne 9. 3 a) 21,68563; 6 = 0,3%; ©) 3,7834 a) 41,72; 6) 0.678.
6/11=0,545 wnn :j,—l—l. (£0,0041).
Ne 10. a) 13,537 (+0,0026); 6) 7,521; 6 = a) 5,634; 6) 0,0748.

17/19 = 0,895 unnm 52 =

7,21. N

0,12%.




Ne 11. 44 a) 0,3567; 6 = 0,042%; 6) 13,6253 a) 18,357; 0) 2,16.
21/29 = 0,723 nan =

6,63. (x0,0021).
Ne 12. [27 a) 1.784 (+0,0063); 6) 0,85637; 6 = a) 0,5746; 6) 236,58.
50/19 = 2,63 unu = | 0,21%.
5,19.
Ne 13. J_ 31 a) 3,6878 (+0.0013); 6) 15,873; 6 = a) 14,862; 6) 8,73.
13/17 = 0,764 vnu = | 0,42%.
5,56. “/_
Ne 14. 13 a) 27,1548 (£0.0016); 6) 0,3945; 6 = | 0,3648; 6) 21,7.
7/22=0,318 unu =3.60. | 0,16%.
\‘/_
Ne 15. 18 a) 0.8647 (+0.0013); 6) 24,3618; 6 = | a) 2,4516; 6) 0,863.
17/11 = 1,545; =424 0.22%.
J
Ne 16. 38 a) 3,7542; 6 = 0,32%, 6) 0,98351 a) 62,74; 6) 0,389.
5/3=1,667 unu =6,16. (£0,00042).
NE
Ne 17. v a) 83,736; 6 = 0,085%; 06) 5,6483 a) 5,6432; 6) 0,00858.

49/13 = 3,77 unn 14 =3,74. | (£0.0017).

Ne 18. 7 a) 2,8867; 6 = 0,43%; 6) 32,7486 a) 0,0384; 6) 63,745.
13/7=1,857 wm =264, | (x0,0012).

Nel9. 1 a) 4,88445 (+0,00052); 6) 0.096835; | a) 12,688; 6) 4.636.
19/12=1,58 nan «) =3,46. 5 =0,32%.

Ne 20. §5_ a) 38,4258 (+0,0014); 6) 0,66385; & a) 6,743; 0) 0,543.
51 /11 = 4,64 unn = | =0,34%

5,91.

Tema 2. PemmieHue ypaBHeHUil ¢ OTHOM HEM3BECTHOM.
KommuiekT 3aianuii 119 jgadopaTopHoii padorsi 2.1
OI1.10 «YucaeHHbIe METOAbD

(OK 01, OK 02, OK
09)
3apanme 1 (OK 01-02, OK 09)
3apganme 1.1
() Beectr B K0Ozie porpaMMBbI TEKCT B BHJIE KOMMEHTapHs Kak 3arjaBue IporpaMMBL.
() BBectu McxoqHbIe TaHHBIE.
) 3amaTh I3MEHEHHUE apTyMEHTA.
o a Brrancnuts 3HaueHns GyHKImi 1 1 2 A apryMeHTa B 3aJaHHOM WHTEpBalle.

BriBecTy rpaduku GyHKIMI OTHOBPEMEHHO HA OJJHOM rpadHKe B IEKApTOBBIX KOOpAWHATaX. Jys
Ppa3HbBIX TPa()UKOB UCIONB30BATH PA3HBIN THUIT JIMHHH.

3amanme 1.2 (OK 01-02, OK 09)

a [oBTopuTs 3amanne 1.1, Ho rpaduky HyHKIHMH BBIBECTH B BYX HOIOKHAX Ha ofHOM rpaduke. ['paduku
B CTOJIOMKOBOM (hopMarTe.



Pemrenue:

BapuaHTsl

Ne | ®yHkums 1 DyHKuMs 2 a b h
1. | y=sin(x) z= exp(x+3)/5000 - 1 -2pi 2pi | pil20
2. | y=cos(x) z=0.00025¢3-x - 0.6 -2pi 2pi | pil20
3. | y=|tg(x)| + 0.1 z=(1+x)6 -2pi 2pi | pil20
4. | y=(x2-1)15 z = 1+sin(x) -2pi 2pi | pil20
5. | y=(x3-2)/115 z = 5c0s(x) -2pi 2pi | pil20
6. |y=x2-10 z=0.025exp(-1.2x) -5 5 1
7. | y=3sin(x) z=0.015x3 -5 5 1
8. | y=4sin(x) z=0.05x2 1 10 |1

3aJIaHHAI



KommuexT 3ananmii 1uis 1adopaTopHoii padoTsi 2.2
OI1.10 «Ync/ieHHbIEe METOABI»
(OK 01, OK 02, OK 09)

[Ipumep BbINOTHEHUS paOOTHI.

1 1. 3amaiite nomanom: pl(z) = z° +7z% + 1923 4+ 2522 + 16z + 4. Beruncimre ero
KOPHH.
2 | Jns monmuroma pl(z) onpenenuts MaKCUMAJIBHYIO CTENEHbD, BHIYMCIUT IPOU3BOAHYIO U
peoOpa3oBaTh MOJIMHOM B CTPOKY.
HaiiTi KOpHI TTOMIHOMa 6 — 5 + X .
3
4 7. 3amatp aBa monnHoMa pl 1 p2 ¢ KopHsIMII cooTBeTcTBeHHO [1 -3 07 8 -9], [-10-1.3 -7.5 0 0.9]
Hafitin 1x cyMMy, pa3HOCTE, YaCTHOE I IIPOI3BEICHIIE.
\ z Bepod g =
5. Co3mate mommHOM 6 + I5x + 2x°+x” , BHIUNCINTE €0 3HAUEHNA B Arama3oHe [-5<x<5].
5
[TocTpouts rpadIk 3aBHCHMOCTI p(X).
6 8. Co3mare mommHOM BHma: - 120 + 274x - 225x° + 85x° - 15x" + x°. BeIaucmuTs 3HaueHIs
yTOro momHoMa B 5 Toukax (0, -4, 5, 7.5, 10).
7 3agate mommoM Buga p = 10 — 15x + 3x° + 2x7. Haiitu ero KopHu.
2 c 4 5
14. Co3gare momuHoM : - 1.2 + 2.7x + 22.5x° — 8.5x" - 7x". BeIuncanTh 3HAYEHIIS 3TOTO
8
noianaoMa B 3 toukax (0, -4, 7.5).
15. 3agare 1Ba mommHOMa pl 11 p2 ¢ KOpHAMH cOOTBeTcTBeHHO [1 -3 0 7], [-10 -1 -7 0.9] Haiftu
9 UX CYMMY, Pa3HOCTb, YacTHOE 1 MPOU3BeAEHIE. BBUICINTE 3HAYEHNS 3TOTO IMPOM3BEICHILI
IMOIIMHOMOB B 3 Toukax (0, -4, 7.5).
: % =
1 3a7aH MOTITHOM P = ST Brrunicmuits ero 3HaveHue npu x=1. Haiitu npon3BoaHyo.
0 —3x—




Tema 3. Pemienne cucreM JTHHEHHBIX YPaBHEHMIA.
KoMmiuiekT 3a1anuii s 1adopaTopHoii pa6otsl 3
OI1.10 «YucjieHHBIE METOIbD)
(OK 01, OK 02, OK 04, OK 05, OK 09, OK 10, IIK 1.1, IIK 1.2, IIK 1.5, IIK 11.1)

NI N1 N N\

(N N1 NN N

(N N1 NN N

N N1 NN NS

N N1 NN N

(N N1 NN N

N N1 NN N



Tema 4. UnTepnoupoBanue.
KommnuekT 3ananmii 1is 1adoparopHoii padorsi 4
OI1.10 «YncieHHbIEe METOABI»
(OK 01, OK 02, OK 09)

1. Bamana ¢yukuus f cormacuo tabnuie. JluneiHO UHTEpIONUPOBaTh GyHKIHIO f 1 MOCTpouTh €€ rpaduk Ha UHTEpBAJIE S CIIATOM
0,01, HaiiTy €€ 3HAUCHHE B TOYKE X *: (OK 01-02, OK 09)

a)

s=[-6; 0], x*= -2
0)

s=[-5; 1], x*= -2
6)

s=[-2; 3], x*=0.5

2. [MocrpoiiTe crutaiH, KOTOPBIH MPOXoauT Yepe3 Touku (-7, 0), (-n/2, -1), (0, 0), (n/2, 1) u (w, 0), Ha uHTEpBaJIE (-7, ) C LIArOM
7/20. YUuThIBas, YTO HAYATbHBIC JAHHBIC 3a1AI0TCST QYHKITHEH

YY=SiNXxx, onpeaenuTe CyMMy KBaJPaTOB OTKIOHCHHUH It Touek —1t/4; -1/6; -n/3; w/6; n/4. Tloctpoiite rpaduku
cruiaiiHa, QyHKIMU ¥ yKa3aHHbBIX 1siTH Todek. (OK 01-02, OK 09)

3. B tabnuie npuBeieHsl JaHHbIE 0 TeMIiepatype B mpuropoze Jloc-Anmkeneca 3a 12 gacos (B °F).

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

[NepeBenure nannbie B rpajaycsl Llenbeust. Onpenenure ko3 PpUIMEHTHI CIUIaiiHa, KOTOPBII onuchIBaeT 3TH qanHbie. [loctpoiite
CIUTAiH ¥ UCXOJIHBIC IaHHBbIC HA OHOM Tpaduke. (OK 01-02, OK 09)

4. VicnaHcKuil TPOU3BOIUTEND IIUTPYCOBBIX XapPAKTEPU3YETCS CIACTYIOIMNM 00BEMOM TPOAAXK:

| rox 11965 1970 [1980 [1985 [1990 1991 |
| o6wem mponask ($) | 17769 | 24001 | 25961 | 34336 | 29036 | 33417 |

Hcnonp3ys crmaiin, oneHuTe 00beM nponax B 1962, 1977 u 1992 ronax. [TocTpoiite crutaifH 1 NCXONHBIEC JAHHBIC HA OHOM

TPAGHKE. o 01-02, OK 09)



5B Ta6m/1ue MPUBCJCHLI LICHBI HA )KYPHAJl B €BPO.

HOS0pb | AeKaOpp | HOAOPb | sIHBAPb | SIHBAPb | sSHBAPb | HOAOPbL | HOAOpPB
1987 1988 1990 1993 1995 1996 1996 2000
4.5 5,0 60 | 65 7,0 75 8.0 8.0

OreHuTe cTOMMOCTH M3AaHus B HOsiope 2002 roma, ¢ moMomIpio ciutaitHa. Kak u3MeHuTCs oneHka st Hostopst 2002 rona,
€CJIM CTaHeT U3BECTHO, YTO B HOsIOpe 1991 roma ctomMocTh n3ganus

cocraBuia 6,3 eBpo? [ToctpoliTe rpaduky crutaifHa ¥ NCXOAHBIX TaHHBIX.
(OK 01-02, OK 09)

Tema 5. BoluuciieHue onpeaeJIeHHbIX MHTErPaJjioB.
KoMmmuiekT 3aianuii 1Jis1 1a6opaTopHoii padboThl 5
OI1.10 «YucjieHHbIE METOALI»
(OK 01, OK 02, OK
09)

BbIYMCITUTD KaXK/bIi U3 YKa3aHHBIX MHTErPAJIOB TPEMsI CIIOCO0aMH (C MOMOLIBIO () yHKIHIA

1 inttrap(), intg(), integrate(). CpaBHuTe pe3ynbTaThl.

L[y Z—dx 2 [(x* +3x —8)dx 3. [T xsinxdx
(OK 01-02, OK 09)

1 .
BEaucTuTh HHTETpal [ (tg (x*%) ﬁ + x) dx, ucnons3ys GyHKImio intg().
(OK 01-02, OK 09)

Tema 6. O0pad0TKa IKCNIEPUMEHTAJIbHBIX TaHHBIX.
KommnuiekT 3aganmii 1Jis1 1adbopaTopHoii padboTsl 6
OI1.10 «YucieHHBIE METOIBI»
(OK 01, OK 02, OK 04, OK 05, OK 09, OK 10, 1K 1.1, IIK 1.2, [IK 1.5, IIK 11.1)

1 ATIPOKCMMHUPOBATH TAOJIMYHO 3aJaHHYIO (QYHKIHIO TIOTMHOMOM IIEPBO CTEIICHU

X1 X2 X3

_—
—
pa—
[y

Y3

(OK 01-02, OK 09)

2 ANMpoKCUMHUPOBATH TAOJIMYHO 33JaHHYIO (DYHKIIHIO ITOTMHOMOM BTOPOH CTETIEHH



15.

3agaH HaGOp

SKCIIEPHMEHTAIBHBIX JaHHBIX V.

V.

3aBHCAINHX OT X.

13BeCcTHO. UTO

SKCIIEPHMEHTAIbHBIC 3HAYCHHA ); COASPIKAT omuoku. CynTad. 4To pealbHad 3aBHCHMOCTH (X;,);)

uMeeT BHA v = Cjx cos(Cox) + Cs,. HailTH nmapaMeTpsl C;, Cs, Cs.

x=0

2 25

05 1 L5

-
3

AADTIIINATT ArasTr T ANANTE AMMATITTAT M A TRATTITTANT TIA

N

45

A
W

20. Hafitin mapaMeTpsl crleayromieii (yHKIm y=x/(4x+B), ecmu 3amaHel eé 3HaueHus B 10

TOUKAX:
x 3 3.1 32 33 34
y 061 0.6 0.592 0.58 0.585

Kpurepumn oneHku:

(98]

N

;JI

[9%)
@)}
(%)
~

(V%)

(98]

(%)

0.582 0.57 0.572 0.571

Kputepuu onieHrBanus pe3yapTaToB 00ydeHus (Oaib)

(HCYHOBIICTB | «YNOBICTBOP «XOpOILO» «OTIIHYHO»
0 Y TEITBHO»

Komne [Inanupyemble pe3ynbTaThl PUTETBHO»

TCHIHH 00ydeHHs [xpuTepuun [kpuTepuun [kpuTepun [kpuTepun
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MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3SOBAHUS POCCUMCKOM ®EJIEPALTAN

EnaGyxckuii uaCTUTYT (Prmnan) penepaabHOTo rocyAapcTBEHHOTO aBTOHOMHOTO
00pa30BaTEILHOTO YUPEKICHHS BBICILIEr0 00pa30BaHuUs
«Kazanckuii (IIpuBomkckuii) GpeaepanbHbIi YHUBEPCUTET»

TECTBI K JU®®EPEHIIIPOBAHHOMY 3AYETY
(OK 01, OK 02, OK 09)

o OI1.10. «HucneHHble METOIBI»

TECT 1

1. B meTo1e Oucekuy HaxoKACHHS KOPHEW HETMHEHHBIX YpaBHEHUH 32 HAYaIbHOE
MPUOJIMKEHUE KOPHS IPUHUMAIOT

a. JIEBYIO TpaHMIly MHTEpBajia U30JSUN KOPHS
0. MpaByI0 rpaHUIly MHTEpBaIa U30JIAUN KOPHS
B. C€peIMHYy UHTEepBaJia U30JIALUN KOPHS
r. 1/4 waTepBana uzoasmuu KopHs (OK 01-02, OK 09)
2. Vickompblit KOpeHb ypaBHeHUs f (X) = 0 COnEPKUT TOT U3 OTPE3KOB , HA KOHLIAX KOTOPOTO
a. QyHKIHS IPUHUMAET MOJIOKUTETIbHbIE 3HAUCHUS
0. pyHKITUS TPUHUMAET OTPUIIATEIIbHBIC 3HAYCHUS
B. (DyHKIIMS MpUHUMAET 3HAaYEHUSI Pa3HBbIX 3HAKOB
r. QYHKIHS CTpeMHUTCS K OeckoHeuHOCTH (OK 01-02, OK 09)

__Fl)

3. dopmyma X = a (b - a) WCIIOJIB3YETCS IPU BBIYMCICHUN KOPHEH HEIIMHEHHBIX

F(b)-F(a)

YpaBHEHUI B METOJIE

a. xopna
0. Oucekuu

B. IPOCTOW UTEPAITUU

I'. KacaTeIbHBIX (OK 01-02, OK 09)

4.B xakoM U3 METOJOB BBIYMCIICHHs KOPHEH HEIMHENHHBIX ypaBHEeHUI ypaBHeHue f (X = O)

3aMCHACTCA 3KBUBAJICHTHBIM YPABHCHUCM X = (I)(X)

a. mapabon
0. IMXOTOMHHU
B. IIPOCTOU UTEpaLUU

I. KacarenbHBIX (OK 01-02, OK 09)

5. [To metony HeroTOHa yclioBHEM CYIIECTBOBAHHMSI PEIICHUS HETMHEWHOTO YpaBHEHHUS Ha
oTpeske [a, b] sBisieTcs

a. f(a)>0,f(b)>0



6. f(a) >0,f(b) <0
. f(a)<o,f(b)<or. f(a)<o,f
(b) >0 (OK 01-02, OK 09)

6. [1pu penieHnn HEMTUHEWHOTO YPaBHEHUS (2 - x)ex — 0,5 = 0 ma unTepnane [1,5; 2,5] 3a HaganpHOE

NpUOIIMKEHUE KOPHS TIPUHSITO x0 =2 . Kakoll MeTo/| pelieHusl NCII0JIb30BaH

a. mapabon
0. OGucexkIuu
B. IPOCTOW UTEpaLUU

I'. KacaTejlbHBIX (OK 01-02, OK 09)

7. B xakom MeToie sKcTpanoisiuio GyHkiuu f (X) = 0 OCyLIECTBIISIOT C TOMOIIBIO KACATEIBHOM K

KPHBOI B JaHHOH TouKe 10 hopmyrre Xk = xk -1 —f (Xk 71)/ f ’(Xk 71)

a. mapabon
0. TMXOTOMHH
B. POCTOM UTEPALIHI
r. merog Herotona (OK 01-02, OK 09)
8. YcioBueM CX0MMOCTH B METOJIE MPOCTOM UTEPAIMH SIBJISETCS BHIMIOJTHEHHE

HepaBeHcTBa a.f '(X) <1

6. f(x)>1
B. f'(X) =1
r. f(x)=0 (OK 01-02, OK 09)

9. Kopaem HenmMHEWHOTO ypaBHEHUS In X (X +1)3 = 0 Ha uHTepBaie uzouauuu kopus [0,1;

0,9] siBseTCS TO 3HAUEHUE X, IPU KOTOPOM (PYHKIIHS C 3aJaHHOM TOUHOCTHIO IPUHUMAET

3HAYEHHE
a. f(x)>1
6. f(x)<1
B. f(x)=0
r. f(x)>e (OK 01-02, OK 09)

10.KaKOC N3 HeJ’IHHefIHBIX ypaBHeHI/Iﬁ OTHOCHUTCA K TpaHCI_[eHI[CHTHBIM:
2 _
a. X +5x-10=0
6. sinx—2x—-05=0
B, (x-1)?-2x+15=
0
r. X 26x% +131%% — 226x +120 = 0 (OK 01-02, OK 09)



11.01™meThTe anredbpanyecKkiue ypaBHEHHS:



a. x2 +5x-10=0

6. sinx—2x—-05=0
B, (x-1)%-2x+15=
0

r. Xt —26xC +131x° — 226X +120 =0 (OK 01-02, OK 09)

12. Kakue n3 HENMMHEHHBIX YpaBHEHUI OTHOCSATCS K TPAHCIICHICHTHBIM:

x2+5x—10=0
6. sinx—2x—-05=0

®

B, (x-1)>-2x+15=
0
r. x*—26cos(15e™)=0 (OK 01-02, OK 09)

13. B meToz€e GHCEKIMHU ISl OTIPEETIEHHs KOTOpOM X1 BEIOMPAIOT OIMH U3 OTPE3KOB [a, X0 ] W [XO ; b], B

BBITIOJIHACTCA YCIIOBHUC :

a. f(a)- f(xo)<06. f(a) f
(x0)>08. f(b)- f(x0) >0

r.f'(x0)- f'(b) >0 (OK01-02, 0K 09)

14. YcnoBuem npekpaiieHus BbIUMCICHHsI KOPHS HETMHEIHOTO ypaBHEHUS! B METO/1e
Herotona siBisiercs:

a. Xi+tl—Xi<g

0. f '(x) >¢
b () () >0
r.  f(x)<(a+b)2 (OK 01-02, OK 09)

15. VkazaTh Kakoe JelcTBUE SBISETCS JIMIIHUM MPH BHIYMCICHUU KOPHEH HEJMHEHHBIX
ypaBHEHUI METOJIOM MPOCTOM UTEPALIUHU:

a. BoiOpath HayanbHOE NPUOIMIKEHHE KOPHS

6. Haiftu BTOpYIO IpOM3BOIHYIO (DYHKIIUU

B. [IpeacTaBuTh ypaBHeHue B cieayromieM Buze: X = f (X)
r. HaiiTn MakcMMalIbHOE 3HaYEHUE NIEPBOM MPOU3BOJIHON (0K 01-02, OK 09)

16. MeTo0M KacaTelbHbIX YTOUHUTHh KOPEHb YPaBHEHUS x2—g X= 0 Ha otpeske [0,5; 1,0] . Ecou

fr (X) =2-¢ %> o, f (a)< o, f (b) > 1, TO KaKoe U3 yCIOBHI ONpeeNseT BHIOOP HAYaIbHOTO
NPUOJINKCHUS KOPHSI:

a. f(a) f'(x)<o0

6. f(b) f'(a)>0



B, f(b) f(x)>0

r.  f(a)- f(b) <0 (K 01-02 OK09)

17. OnpeneneH KOpeHb ypaBHEHUS TPUOIIMHKEHUE B x°—e X=0ma otpeske [0,5; 1,0] ykazaTe HauanpHOE
METO0/1€ OMCEKIINU:

a. 0.5

0. 1

B. 0.5

r. 0.75

o 1

e. f(a) f )<O (OKO01-02,0K09)

'(X

18. Meton 3eiinens pemeHns CHCTEM JIMHEHHBIX YPaBHEHUH SBIISETCS . . .

a. TOYHBIM
0. MpUOIMHKECHHBIM
B. UTEPAIIMOHHBIM
I'. IPSIMBIM (OK 01-02, OK 09)

19. OT™MeTbTe NPaBUIILHBIN OTBET.

Cucrema
X1+ 2X2—7X3 =
8, 2x1 + X2 — 8x3
= 0,

—Xl—Xx2+ x2 =1l

SABJIIACTCA

a. HeJIMHEeHOU
0. JINHEHHON
B. JIJUHEHHO-HEJIIMHENHON

r. quddepeHmanbHor  (OK 01-02, OK 09)
20. MHaTepBanbl M30SIMH KOPHEH HEU3BECTHHIX B CHUCTEMa HETMHEHHBIX
ypaBHEHU MOKHO OTPEIEIUTh

a. rpaduuecKu
0. TOJBKO aHAJIUTUYECKH
B. HHTETPUPOBAHHEM

I. NPUBEJEHUEM MAaTPUIIBI K TPEYTOJABHOMY BHAY  (OK 01-02, OK 09)
21. JIns peuieHust CUCTEMbI HEJIMHEHHBIX YPaBHEHUH HY)KHO 33J1aTh

a. Ha4aJbHOE NMPHUOIIKEHNE
0. TOYHOCTH BBIYMCIICHUS
B. YHCJIO MPUOIIKEHUH



I. MOCTOSIHHYIO HUHTEIPUPOBAHUS (0K 01-02, OK 09)

22. Y31l HUHTEPHOJISILINHN 3TO:

a. 3HadyeHue GpyHkiuu y =f(X) B HEKOTOPBIX TOYKax Xi,i = 1,2,...n;

0. 3HaueHHs apPryMEHTOB Xi ,JJIsl KOTOPBIX H3BECTHBI 3HAYCHUS] HHTEPIIOIUPYSMOM
¢byukimu f(Xi);

B. JItoboe 3Hauenue Xi, i=1,2,...n, u3 odnactu onpeaencuus f(X);

r. ®akrop Xi, I=1,2,...n uccnenyemsix siiaeuuit y = f(X) ;

1. [Ipomexxyrounsie 3Hadenus y =f(x); (OK 01-02, OK 09)

23.I'eoMeTpHUECKH 3a/1a4a UHTEPTIOJSIIIUN O3HAYAET :

a. [TocTpoenue KpuBOiA, MPOXOAAIICH Yepe3 3alaHHOE MHOXKECTBO TOUEK (Xi, Vi),
i=1,2,...n;
0. [locTpoeHue nHTEpBasia , B KOTOPOM OIpeieseHa 3a1aHHas QyHKIHS ;
B. [locTpoenue nmpsiMoit , MpoxosLIeil uepes y3abl UHTEPHOSALUH Xi,i=1,2,...N;
r. [locTpoeHne MHOKECTBA KPUBBIX MPOXOIAIIMX Yepe3 3aJJaHHOE MHOXKECTBO TOUEK (Xi,
yi), i=1,2,...,n; (OK 01-02, OK 09)
24 Kaxoii kiracc mpHOIMKAOIIX (GYHKIIUH Yallle BCETO MPUMEHSIOT TIPU

MHTEPIOIUPOBAHUH? a. TOJMHOMUAIbHBIE QYHKIINH, KOA()OULIHEHTHI KOTOPHIX
3aBUCST OT KOOPAUHAT U

3HA4YCHHUH (YHKIMH B y3/1aX;
0. TpuroHOMeTpruYecKkrue (QYHKITUH, UMEIONINE OTHOIIICHHE K psinam Dypbe;
B. TIOKa3aTeNbHbIe QyHKINY;
r. Jorapudmudeckue GyHKIUU. (OK 01-02, OK 09)

25. Kakoii kpuTepuil cornacus NpUMEHSeTCs IPU UHTEPIIOIUPOBAHUH (PYHKIUU MOJTUHOMAMH ?

a. YMEHbIIIEHHE MAaKCUMaJIbHOTO OTKIOHEHUS 3HAUEHUN MHTEPIIOIUPYIOLIEH (PYHKINH B
y3J1aX UHTEPIOJISLUN 0 MUHUMYMA;

0. MUHUMU3A1IUS CyMMBbI KBaJIPaTOB OTKJIOHEHHH B Y3JIOBBIX TOUKaX;

B. TOYHOE COBIIAJICHHUE B Y3JIOBBIX TOUKAX

I'. MAKCUMH3AI1sl CYMMBI KBAJPATOB OTKJIIOHEHUHN B y3JIOBBIX TOUKAX
(OK 01-02, OK 09)
Kirou

(o]
~

Bompocer |1 |2 |3 |4 |5 8 |9 |10|11 12 | 13| 14| 15| 16

Omerst (B |B [A|B |BI'|Bb |T" |A|B|b |ABI'|BI'|/ A |A|b | B

Bonpocsr | 17 |18 | 19|20 |21 | 22| 23| 24| 25

OTBETHBI I' |BB|A |A|Ab|b |A|A |B

TECT 2

1. TTomMHOM KaKoW CTETIEHH UMEET CMBICI UCIIOIb30BATh JIJISl HHTEPIIOJSAIUHA 3HAYCHUH (QYHKITHH
y=y(x) mexxay Toukamu (x, y) caenyromiero Buaa (1;1), (2;2), (3;3)?

a. HyJIEBOM
6. mepBoit



B. BTOpPO1

. (OK 01-02, OK 09)
I'. TOJBKO HICCTOU CTCIICHHU HUJIX BBIIIIC

2.11pu UHTEPTIOISAIMH C TIOMOUIBI0 HHTEPIIOSAIMOHHOTO oMHOMa Jlarpamka

a. Y3IIbl, MKy KOTOPBIMHU ITPOU3BOJAUTCS UHTEPIIOJSALHNS, JOJDKHBI PAaCOIaraTbCs
TOJIBKO PABHOMEPHO Ha OTPE3KE MHTEPIIOJIALUN

0. Y3IIbI Xi OJDKHBI OBITH IIPOHYMEPOBAHKI B IMOPSIIKE BO3PACTAHMS aPTYMECHTA X

B. KoopauHate! xi T0JDKHBI 00pa30BhIBATh MOHOTOHHYIO TTOCIICIOBATEILHOCTD YHCETT

I. Y3IIbl Xi MOTYT pacroJiararbCsi Ha OCH OpJMHAT IIPOU3BOJILHBIM 00pa3oM, HO HE
JIOJDKHBI COBIIAAATH ApYyr ¢ apyroM  (OK 01-02, OK 09)

3. MaTepnonsuuoHHbie GOPMYIIBI MOTYT OBITH HCTIOJIH30BAHEI

a. TOJIBKO B Ipe/ienax MeXly KpalHUMU y3J1aMU UHTEPIOJIALIUN

0. Ui 3HaUE€HUM apryMeHTa, JIe)KallluX Kak B IpeJeliax, Tak U 3a MpeaeaaMu KpaHux
y3J10B UHTEPHOJISIUN

B. TOJIBKO B OKPECTHOCTAX Y3JI0B MHTEPIOJISALIUY, B TIPEJesiaX KOTOPBIX Pa3iokKeHHUE B

psn Telinopa He MPUBOAUT K OOJIBIIUM OLIMOKAM

o (OK 01-02, OK 09)
I'. TOJIBKO 3a IpeaenaMy KpanHHUX Y3J10B WHTEPIOJIAIINN

4. laTepnosauuoHHbIN moauHoM HeloToOHA CTEneHn N CTPOUTCS C UCTIOJIb30BaHUEM

a. KOHEYHBIX Pa3HOCTEH 10 N ro MopsAKa BKIIOYUTEITHHO

0. KOHEUHBIX pa3HOCTEH 10 (N-1)-ro mopsaKa BKIIOYUTEIHHO

B. KOHEUHBIX Pa3sHOCTEH 70 (N-1)-ro mopsiika BKIFOYHUTEILHO Tt (OpMyIT
uHTepnoaupoBanus "Brepen” u g0 (N+1)-ro nopsaka mis GopMysT HHTEPIOIUPOBAHHS

"Ha3a,[["

(OK 01-02, OK 09)
I'. TOJBKO PAaBHOOTCTOAIIMX Yy3JIOB HHTCPIIOJIMPOBAHUA

5. ®opmynsl Jlarpamka u HeroToHa npu nHTEpnoysiiyuy 1o N y371aM TOPOXKIa0T

d. I10 CYTHU TOJIbKO OJIMH I/IHTepHOJ'IHI_II/IOHHHﬁ IMOJIMHOM, pa3JIM4reC TOJILKO B (bopMax
3allMCHU U B aJITOPUTMAaxX BbIYUCIICHUSA KOS(I)(I)I/ILII/IGHTOB

0. ITOJIMHOMBI panquoﬁ CTCIICHHU
B. IIOJIMHOMBI, IIPUBOJAIIHUEC K PA3JIMYHBIM ITOTI'PCITHOCTAM OAXKEC IIPU TOYHOM

BBIYUCIICHUHU KOA(PPHUIIUCHTOB

I. AIIPOKCHMHUPYIOIHE QYHKIUN CTCTICHH B. Xx=x+Ax
N+10 r. x=x+ 2Ax (OK01-02, OK 09)
6. ‘(;‘S;;J;?;;?H TIOTPCIIHOCTE BRIPAKACTCA 7. CpenHsist BeIUYMHA oTpenensiercs no ¢popmyse:
a.
; -
X
A
b
X
6. Ax=x—x |



(OK 01-02, OK 09)



r. ty,p/2: Sx(OK01-02, OK 09)

8. CpenHeenkBaIpaTHIECKOE OTKIOHEHUE BRIOOPOYHOTO CPETHETO OMpeAessieTcs mo GopmMyIe:

1
a. X
>
n 1i=1ln
0.
B.

r. ty pl2- Sx (OK 01-02, OK 09)

9. PaccrosiHus Mex1y KpUBOH annmpoKCUMUPYIOIIeH (QYHKIIUH U OMBITHBIMU TOYKAMU JIOJDKHBI

OBITH 4. MUHUMAJIbHBIMU

0. MaKCUMaJIbHBIMHU
B. JIFOOBIC
T. cIy4aifHbIM 00pa3oM (OK 01-02, OK 09)

10. AnmpoKcUMHpPYIOIIas KpUBast JOJKHA
MIPOXOJIUTH a. Yepe3 BCE IKCIIEPUMEHTAIbHbIC
TOYKH

0. He 00s3aTeIbHO Uepe3 Bce IKCIEPUMEHTAIbHbIE TOUKH
B. U€pe3 KAKIYIO BTOPYIO OKCIIEPUMEHTAJIbHYIO TOUKY
I. ClIydaiiHbIM 00pazom (OK 01-02, OK 09)

11. TouHocTh MeTOJa Diiyiepa Ha HHTEpPBaJIEe OLIEHUBAETCS

xax: a. O(h)

6. o(n?)



)

(OK 01-02, OK 09)

12. MeTopl KOHEYHBIX Pa3HOCTEW CBOJAT penieHne KpaeBoi 3anaun st OJ1Y K pemieHuro ... .

a. CUCTEMBbI anreOpanyecKux ypaBHEHUH OTHOCUTENBHO 3HAU€HUN UCKOMOM (DYHKIIMH B
Y3J0BBIX TOYKaX



0. HEJIMHEWHOTO ypaBHEHUS METOJIOM KacaTeJIbHBIX

B. 3a1auu Komwu /1 Toro Ke ypaBHEHUs

. HCXOJHOTO YPaBHEHHUS C U3MEHEHHBIMU I'PAaHUYHBIMU YCIOBUSMHU

1. CMEIIAaHHOW KPaeBOM 3a/1a4l METOI0M CTPebObI (OK 01-02, OK 09)
13. B metone CumIicoHa moAbIHTETpalibHAs ()YHKIIHS 3aMEHSETCH ...

. &. KBaJJpaTUYHON napaboJioit

6. mpsimoit (OK 01-02, OK 09)
B. KyOMUeCKO mapabosoi

I. BBIPAXEHUEM, COJICPKAILNM
TPUTOHOMETpHUUECKUE (QYHKIINU

14.TTorpemHocTh METO/1a TPANELIUU COCTABIISET ... .

a. O (h3)

6. 0(h)

B. o(hz)
r. o(h4)

I O(h5 ) (OK 01-02, OK 09)

15. HOFpeI_HHOCTB BBIYUCJICHUSA OIIPEACIICHHOIO UHTCI'PAJIa MOKHO YMCHbBIIINTD, €CJIH ... .

d. YBCJIMYUTDH YUCIIO TOYCK pa36I/IeHI/II71 HHTCPBAJIa
0. IIOBBICUTH CTEIIEHD HCIOJIB3YEMbBIX IJII HHTEIPUPOBAHUS ITIOJIMHOMOB
B. YMCHBIIUTH YUCJIO TOUCK p8.36I/IeHI/II71 HHTCPBAJa

I. NOHU3UTH CTENEHDb MCIONL3YEMBIX Ul HHTErPUPOBAHUS MOJMHOMOB (OK 01-02, OK 09)

16. 33,[[21‘{& HpI/I6J'II/I)KeHHOFO HHTCIrpUpPOBAHUS COCTOUT B BBIYUCIICHUM ... .

d. OIMPCACIICHHOTO UHTCIpaJia IO 3HAYCHUAM HOILBIHTerpaHLHOﬁ (I)YHKI_II/II/I B y3J1ax 0.

HEOIIPCACIICHHOTO MHTCTpaJIa 110 3HAYCHHUAM HOILBIHTerpaHLHOﬁ (I)YHKI_II/II/I B y3JIax B.

ONPCACIICHHOI'O MHTCTpaJia IO 3HAYCHUAM HO,Z[LIHTCFpaJ'IBHOI\/'I (I)yHI(I_II/II/I B
MPOU3BOJIBHBIX TOYKAX

T. KOpHeﬁ CUCTEMBI JIMHEHHBIX anre6pa1/1qecx1/1x ypaBHeHPIfI Ha JaHHOM MHTCPBAJIC
(OK 01-02, OK 09)

17. OCHOBHBIMH HOHATUSMH YUCJIICHHOTO MUHTET PUPOBAHUSA ABJIAKOTCA:

a. y3el
0. kBagpaTypHas popmyna



B. HHTEPIIOJIALIMOHHBIA MHOTOYJICH
T. KOO QHUIHUEHTHl perpeccuu
I. MHOxuUTenu Jlarpamxka — (OK 01-02, OK 09)

18. IMoawiaTerpanbhas Gpynkius f{x)=x?. [IpuMeHeHne KaKOTo YMCIEHHOTO METO/IA JacT
HanboJiee TOYHOE BHIYMCICHUE HHTerpana’?

a. Cumriicona



0. Tpamenuii

B. [IPABBIX IPAMOYTOJIBHUKOB

I. JIEBBIX NIPAMOYTOJILHUKOB

JI. CpeIHUX NPIMOYrOJIbHUKOB (OK 01-02, OK 09)

2

2 o
19. 3nauenne unTerpana | = _f X“dx , BeIYMCIIEHHOE MeTOI0M Tparneluii (mar h =1) paBHsiercst

1.4  (OK01-02, OK 09)

20. TMorpemrHocTh MeTo1a CHMITCOHA COCTABIISET ...

a. o(h3)

6. 0(h)

B. o(hz)
r. o(h4)

I O(h5 ) (OK 01-02, OK 09)

21.HOFp€I.HHOCTB MCTOHa CPpCAHUX IMPAMOYTIOJIBHUKOB COCTABJIACT ... .

a. O (h3)

6. o(h)

B, o(hz)
r. O(h4)

1. O(h5 ) (OK 01-02, OK 09)



22. TlorpenHocTh METO/1a JIEBBIX MPSMOYTOJILHUKOB COCTABIISET ... .

a o)

6. 0(h)

o, ofn?)
r. O(M)

hid O(h5 ) (OK 01-02, OK 09)

23. TlorpenrHoCcTh METO/1a TIPABBIX MPSMOYTOJILHUKOB COCTABIISIET ...

2 o(n®)



6. 0(h)

5. ofn?)
r. O(h4)

1. O(hs ) (OK 01-02, OK 09)

24. HeoOX0MMBIM YCIIOBHEM CYIIIECTBOBAHUS YKCTpeMyMa (PYHKIIUU SBIISCTCS

iq. Of (xi) =0
OXi
6. of (xi) <0
OXi
&f&)
B ox2 0
2 /i
of = (! ) < y
r. 0 i2) 0
L of %7 0 (OK 01-02, OK 09) / \
OXi of (x)
25. IIpu cMeHe 3HaKa EPBOU MPOU3BOIHOM I \ ) ¢dbynkuuu f{(X) 0KOJI0 TOUKH X0 ¢ MUHYca (-) Ha
oX

TUTIOC(+) B TOYKE X0 CYIIECTBYET

a. MakcUMyM ¢yHKIun f(x)

6. muHumyma yakun f(x)

B. ¢pynkuus f(x) =0

r. ¢ynkmus f(x) >0 (Bo3pacraet) (OK 01-02, OK 09)
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MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3SOBAHUS POCCUMCKOM ®EJIEPALTAN

EnaGyxckuii uaCTUTYT (Prmnan) penepaabHOTo rocyAapcTBEHHOTO aBTOHOMHOTO
00pa30BaTEILHOTO YUPEKICHHS BBICILIEr0 00pa30BaHuUs
«Kazanckuii (IIpuBomkckuii) GpeaepanbHbIi YHUBEPCUTET»

BOITPOCHI K UG ®EPEHIIIPOBAHHOMY 3AUYETY
(OK 01, OK 02, OK 09)

no OI1.10. «HucneHnubie METOABI»

1. Uzmepenue. [lorpemnocts. Bujpl 1 KICTOUHUKH TOTpEIHOCTEH. (OK 01-02, OK 09)
Otser: TpaauIMOHHO BCE MOTPEIIHOCTH U3MEPEHUH Pa3/IeNaioT Ha CHCTEMaTUYeCKHe, ClydaiiHbIe U
rpyOblie (mpoMaxw).
CucremaTHyeckas IOTPEITHOCTh - COCTABIISIIONIAS aOCONIOTHOM TOTPENIHOCTH, —OCTarolasics
MTOCTOSIHHOM HJIM 3aKOHOMEPHO H3MEHSIONIasicsi B TEYEHHE BCEro IHMKJIAa MU3MEPEeHUH WM (1) NpU
MOBTOPHBIX U3MEPEHHAX OJHOW M TOU ke (PU3NUECKOI BETMUMHEIL.
HcTOYHMKOM CHCTEeMaTHYeCKHX IOTPEIIHOCTE CIy)KaT HECOBEPIIEHCTBO TEXHUYECKUX CPEACTB U
METO/IMK U3MEPEHUS, MPOIIECCHI, TPOMCXO/ISIIIE TPH B3aMMOICHCTBUH CPEACTBA H 00BEKTa U3MEPEHUI
CrnyyaiiHast TOTPENIHOCTh — COCTaBIAIOMAs aOCONIOTHOW IOTPENIHOCTH, KOTOpas HW3MEHsSeTcs
CIy4aifHbIM 00pa30M MPH MOBTOPHBIX U3MEPEHUSIX OJTHOM M TOM K€ (PU3MUECKON BETNMYNHEI.
OCHOBHBIM UCTOUYHHUKOM CITy4aWHBIX MOTPEIIHOCTEN SIBISIOTCS IIYMbl U TIOMEXH Pa3TUYHON MPUPOJIBI,
KOTOpbI€ BO3HMKAaIOT B CaMOM OOBEKTE HM3MEPEHHUs, B HCIIONB3YEMBIX CpPEACTBaX W3MEPEeHUH,
OKpYXKaIOIIel cpefe, yCTPOHCTBAxX Mepeiadil U3MEPUTEIbHON WH(OPMAIIHH.
I'py0as morpenrHocTs — MOrpenTHOCTh, KOTOPast BEI3BIBAETCSI, KaK MPaBUIIO0, OJHOKPATHBIMU MTPUYUHAMH,
Y CYIIECTBEHHO IMPEBHIIIAET BEIMYNHY TOTPEIIHOCTH, OKUIAEMON B TAHHBIX YCIOBHSX.

2. [puOmkeHHbIe pelieHNs ypaBHEHHH 1 uX cucteM. [ToctaHoBKa 3amaun. [IBa aTama pelicHus 3a1auu.
Ortser:
Pemenne 3amaun pa3brBaeTcsiHA /1B 3Tama Ha MEPBOM 3Talle OCYIIECTBIIAIOT JOKATH3AUIOKOPHEH, Ha
BTOPOM 3Tane NPOU3BOAAT UTEPALIMOHHOE YTOUHEHUEKOpHeN. Ha sTane okanu3anny KOpHEH HaXOIsT
JOCTAaTOYHO Y3KHE OTPE3KH ( MM OTPE3OK, €CIIM KOPEHb €ANHCTBEHHBIH ), KOTOPBIE COAeP KaT OUH 1
TOJIBKO OJTMH KOPEHb YpaBHEHUs . Ha BTOpoM 3Tare BEMUCIAIOT MPHOIMKEHHOE 3HAaUeHNE KOPHS C
3aJaHHOM TOYHOCTBIO. HacTo BMECTO OTpE3Ka JIOKAIU3aLUUU JOCTATOYHO YKa3aTh HAYaJIbHOE
puOmImKeHne K KopHro. (OK 01-02, OK 09)

3. Otnenenue kopueit. OTBeT: (OK 01-02, OK 09)

Bceskoe 3nagenue A, oopamaromee Gpynaknunto f(x) B Hynb, T. €. Takoe, uTo f(A) = 0, Ha3pIBaeTCsI KOPHEM
ypaBuenus (1) wm ayném ¢pynkunn f(x).
OTAennTb KOPHM — BTO 3HAUMT Pal36buTb BCIO 06J1aCTb AOMYCTUMbIX 3HAUEHWMW Ha
OTPE3KM, B KaXAOM M3 KOTOPbIX COAEPHKMTCH OAMH KOpPEeHb. OTAeNeHne KOPHEeM
MOXHO MPOW3BECTU ABYMHA CMOCO6aMU — rpadrUecKmUM 1 aHaTMTUUECKUM.
I'padmyeckuii MeToz oTAENeHNS KOpPHEH: a) cTposT rpaduk pyHknuu y = f(X) g ypaBaeHus Buaa f(x)
= (. 3HaveHus NEHCTBUTENBHBIX KOPHEH ypaBHEHUS SBISIOTCS aOCIFICCHI TOYEK IepecedeHust rpaduka
¢dbysaxmun y = f(x) ¢ ocero Ox
b) mpencrasmnsiror ypaBaenue (1) B Buge ¢(x) = g(x) u crposat rpaduku HyHKIHHA
y = ¢(X) u y = g(x). 3HaueHHus ACHCTBUTENBHBIX KOPHEH ypaBHEHHUS SBISIOTCS aOCIHCCHI TOYEK
nepeceveHus rpadukoB GyHKIHHA y = (X) 1y = g(X)
OTpe3ky, B KOTOPBIX 3aKJIFOYEHO TOIBKO M0 OJHOMY KOPHIO, JIETKO HaXOJSTCS.

4. YtouHnenne KopHel Meroaom npod. Otser: (OK 01-02, OK 09)

B sTOoM MeTozme TOUKy «C» Ha OTpe3ke [a,b] BBIOMPAIOT MPOM3BOIBHO, @ B KA4eCTBE HOBOTO OTpE3Ka
(momotpeska [a,b]) 6epyT TOT U3 OTpe3KOB [a,c] uiu [b,c], Ha KOHIIAX KOTOPOro (GYHKIHUS UMEET pa3HbIe
3HAKH, YTO ONPEAENISETCS HEMOCPEACTBEHHON MPOBEPKOM.

OnHako, B YMCTOM BUJIE METOJ PO MPUMEHSIETCS PEAKO, TaK KaK YCIeX ero B 3HAUMTEIbHOH CTEleHH
3aBHCHUT OT yJau B BEIOOPE TOUKH «C».



Jlnst pacueroB B OBM Meron npo0 npuMeHsieTcst B BUE TaK Ha3bIBAEMOr0 METO/Ia IOJIOBUHHOTO JICIICHHUS
(Merona AMXOTOMHUH).
[Tycts KopeHb ypaBHeHHs=( OT/elIeH Ha oTpe3ke [a,b], To ecTh , mprueMb-a<(31ech -TOYHOCTb, C
KOTOPOIl HEOOXOTMMO BBIYUCIHTH MPUOTKEHHOE 3HAUCHUE KOPHS ; -HEMpPepbIBHAS (HYHKIIHS )
Bosbemem Ha oTpeske [a,b] Touky «o» Takyto, uto [a,c]=[c,b]=(b-a)/2, To ectb c=(b+a)/2. Eciu , TO «c»
- TOYHBII KOPEHb.
VpaBHEHHS . €CITU K€, TO M3 JBYX O0Opa30BaBIIMXCS OTPE3KOBHBHIOEPEM TOT, Ha KOHIIAX KOTOPOTO
(GyHKIUS TPUHUMAET 3HAYCHUS! MPOTHUBOIOJIOXKHBIX 3HAKOB, BHIOPAHHBIA OTPE30K 0003HAYMM. 3aTeM
OTPE30KTAKKE JCIUM MOIOIaM U MPOBOAUM Te€ K€ paccykaeHus. [lomydnm oTpe3ok, JIMHa KOTOPOro
paBna. [Ipomecc neneHust oTpe3ka IMoMojaM MPOU3BOANUM 0 TEX IOp, KOTAa Ha KaKOM-TOodTame Judo
cepeMHa OTpe3ka OyneT KOpHEM YypaBHEHHs, Ju00 OyAeT IONYy4YeH OTPE30KTaKoH, uTOU(37eCh
YHCIIONOKA3bIBACT YHCIIO [EJCHUI IOMoJiaM CyXaeMbIX ydacTKoB). Umuciian- KOPHH YypaBHEHHSC
TOYHOCTBIO JI0.
3a nmpuOIIMKEeHHOE 3HaYeHUE NCKOMOT'0 KOpHS OyieM OpaTh , MpUYeM MOrPElTHOCTHHE PEBHIIIACT.

5. VTO4YHEHHE KOPHEH METOIOM XOP/I (OK 01-02, OK 09)
(mpomnoprimonansHOro AeneHus). OTBer:

OTOT METOJ HaXOXAEHHUS MPOCTHIX KOPHEHN MHMPOKO MPUMEHSIETCS MIPH PEIIEHHH KOHEUHBIX ypaBHEHHM.
Jpyrue Ha3BaHUS PAacCMAaTPUBAEMOrO METONA: METOJA JIOKHOTO MOJOKECHUS, METOJ| JIMHEHHOM
armpoKCuManu, METoA NPONMOPIMOHAIIBHBIX T-IElCTeI‘/’I, METO/J CCKYLINX.
Unes meroma Xopa COCTOMT B TOM, YTO Ha JIOCTATOYHO MalloM MPOMEKYTKE Jyra KpuBony=f(x)
3aMeHseTCs CTSTUBAIONIEH ee XOpAoi. B kauecTBe mprOIMKeHHOT0 3HAYeHN ST KOPHS IPUHUMAETCS TOUKa
TepecevdeHrs Xop sl ¢ ockio OX, T.€. 3TO TOYKA X=C.
[lycte mano ypaBHeHHe , Tie-HeNpepbIBHAS (YHKIIMSA, MEIOIIas B MHTEPBAICIPON3BOIHBIE TIEPBOTO U
BTOPOT'O MOPSIIKOB.

6. YTouHeHHEe KOpHEi METOIOM KacaTelbHbIX (MeToa Hetorona). (OK 01-02, OK 09)
Ortger:
Merox HproTOHa OTHOCHTCS K TPaIMEHTHBIM METOJaM, B KOTOPBIX ISl HAXOXKICHUS KOPHS
WCIIONIB3yeTCs 3HaUYCHNE TIPON3BOTHOM.
Jano nHenuHeitHOE ypaBHeHwME: f(X)=0
Haiiti KOpeHb Ha HHTEpBAJE [a,b] ¢ TOYHOCTHIO .
Meron HeroToHaoCHOBaH Ha 3aMeHe HCXOMHOHN GyHKINNT(X), Ha KaKIOM IIIare morucka KacaTeIbHOMH,
MIPOBEIIEHHOM K 3T0i (pyHKIMH. [lepeceuenne kacaTenpHOM ¢ 0Chl0XIaeT MPUOIMKEHNE KOPHS
Bribepem HauanpHy0 Touky X0=b(KOHen nHTEpBana M3osswH). Haxomum 3HaueHne QyHKIIUN B 3TOM
TOYKE U MPOBOJIMM K HEW KacaTeJIbHYIO, IIEpecedyeHUEe KOTOPOU ¢ OChI0 X JA€T HaM MEPBOE
MIpUOIKEHNE KOPHSX 1.

7. YTOUHECHHE KOpHEH KOMOMHUPOBAHHBIM METOOM. (OK 01-02, OK 09)
Ortger:
AnroputMm:
1. Beruncnuts 3HaveHus f(a) u f(b);

2. [IpoBepuTh BHITIOTHEHUE YCIIOBUS €CITN YCIOBHE HE BBITIONHSIETCS, HEBEPHO BEIOPaH OTPE30K

3. Haiitu mepByro 1 BTOPYIO MPOU3BOAHEIE f;

4. TlpoBepHTb MOCTOSIHCTBO 3HAKA IIPOM3BOIHBIX HA OTPE3KE €CII yCJIOBHE HE BBITIONHSIETCS, OH
BBIOpaH HEBEPHO;

5. BemonHUTh NeiicTBHS, yKa3aHHBIC B 11.3.3.;

6. [IpoBepuTh ycroBre OKOHYAHUS MPOIIECCa, €CITM 3aJjaHa ITOTPEITHOCTh; €CITH OHO HE BBITTOIHSETCS,
TO OTPE30K M3OJISIIUU KOPHS CyXaercss U uMeeT BuJ . [ [pnbnmkeHHbIe KOpHU HAXOAAT 1o (hopMynam

f(.xn—l 1)
X .

=X, _ — ;
nl n—11 f: (xn_ . 1)
(OK 01-02, OK 09)




y=5.02 6.08 333 -0.93 -0.22 7.83 16.52 15.55 2.67 -1142 -11.78 5.09 25.25

(OK 01-02, 011<)o9)

C
(OK 01-02, OK 09)
(OK 01-02, OK 09)
v —x _ (x —12_xn—11)'fExn—ll)_ Xq + Xy
2 =Xp-11 ; _ 1T Ana
" " fOno12) = Fxno11) *n 2
8. YTouHeHHE KOPHEN METOIOM TIPOCTON MTEPALIUH. (OK 01-02, OK 09)

OrtBer:

Mertox poCThIX HUTepaluii (METOI MOCIeI0OBATEIbHBIX IPUOTIKEeHHI) petienns ypasaenus f (X)=0

COCTOUT B 3aME€HE UCXOHOI'O0 YpaBHCHUSA SKBUBAJICHTHBIM €EMY YPAaBHCHUEM w= @{X} 1 IIOCTPOCHUU

X, ..= X, . :
IIOCJICAOBATCIIBHOCTH ~ *“++ l’:}( -‘-'} , CXOOAIMICUCH IIpU E —» L K TOYHOMY PEHICHUIO.



9. Tounsle MCTOJbI PCHICHUA CUCTEM JIMHEHHBIX (OK 01-02, OK 09)

ypaBHeHUil. OTBeT:
- Meron I'aycca;

- Meron uckmouenus Kopaana — ['aycca uiam HOTHOTO UCKITIOYEHUS
- Mertonpl pa3noxeHus MaTpuLbl KO3(Q(OUIIMEHTOB CUCTEMBI JIMHEWHBIX YpaBHEHUH HA TOAMATPHUIIBI;
- Meron opToroHanu3anuy;
- Meron nporosku.
10.ITpubnmkeHHbIE METOABI PEIICHUS CHCTEM .
ypaBHeHUil. OTBeT: (001-02, 0K09)
- Meron aeneHus oTpe3ka MonoiaMm;
- Meron xopz;
- Meroa HrroToHa;
- Meron YeOnimiena.

11. UnTepnonupoBanue pyHKIuid. [locTaHOBKA 3a1a4l HHTEPITOIUPOBAHUS U 33]Ia9H N1apadOInIecKOro
HUHTEPIOJIHNPOBAHUSA. OrTBer: (OK 01-02. OK 09)

WHTeprionupoBaHrie IO ONPEASICHUIO IPEANojiaraecT HaXOKICHUE MPOMEKYTOYHBIX 3HAUCHHI
BEIMYMHBl 3aJaHHOW Talmuied win rpadukoM MO HEKOTOPHIM ee 3HadeHHs M. OTHOCHTENbHO
q)YHKIII/IOHaHI)HI)IX 3aBUCHMOCTEN OHA SIBISETCS OJHUM U3 OCHOBHBIX BHI0B TOYEUHOH aIIpoKCUMaluu.
3a7a4a HHTEPIIOIMPOBAHUS CBOAUTCS K TTOI00pY MHOTOoWIeHa coryacHo (1) Buma:

n
— n n-1 — n-k
P(x) =c,x" +c X" +..+c_x+c =)} cx
k=0

12. Meron HeonpeneneHHbIX K03 OUIeHToB. ENMHCTBEHHOCTD pellieHns 3a/IauH.
Orger: (OK 01-02, OK 09)

MertomoM HeonpeaeaeHHbIX KO3 UIMEHTOB HA3BIBAIOT METOI, TPUMEHSEMBIHN JUIs
OTBICKaHUS KO3()(DHUIMEHTOB BHIPAKEHUH, BUJI KOTOPBIX 3apaHee H3BECTEH.
CyTh 3TOT0 METO/Ia COCTOUT B TOM, YTO 3apaHee MPEAonaraeTcsi B MHOKHUTEICH —
MHOTOYJICHOB, Ha KOTOPBIC pa3iiaraercsi JaHHbIA MHOTOUJICH.

13.UuTepnonsuuronHas ¢popmyna Jlarpanxka. OTBer: (OK 01-02, OK 09)

®opmyna wuHTEepnoasiuuu JlarpaHka HaXOAWT MHOTOWIEH, Ha3blBaeMblil noauHoMmoM Jlarpanxa,
KOTOPBIH TPHHUMAET OIpe[e/ieHHbIe 3HAYeHWs B TIPOM3BOJBHOW TOUYKE. OTO TOIHMHOMHAIBHOE
BhIpakeHne QyHKIUH f (X) n-if crenenn. MeTo MHTEPTIOJISIIIIE HCIIONB3YETCS TSl HAXOXKISHHSI HOBBIX
TOUYEK JaHHBIX B MpefeNiax Juana3oHa JUCKPETHOro Habopa M3BECTHBIX TOUEK JAHHBIX.
14.gepBaﬂ WHTeprosIuonHas ¢popmyrna HerotoHa. (OK 01-02, OK 09)
TBET:

. Ay A"}‘.;. v
P(X)=y, +1,’-.ﬂh(x_x':)+ Y (x—.\-o :(x—x])+ .
ot Al).ﬂﬂ (e x b fx—x,),
nl-h

= 3TOT MHOrOU/IEH Ha3kIBaOT
MHTEPNONALMOHHBLIM NonMHoMoM HbloToHa
ANIA UHTEPMOAALMU B Hayane Tabanul
(MHTepnoAMpOBaHKUe «BMNEpes») AU nepabiMm
nosauHomom Heromona.

15.Bropas uaTepnonsannorHas Gopmyna HetoroHa.
OrBer: (OK 01-02, OK 09)

NONY4YUM 8MOPYH: UHMEPNOAAYUOHHY K
popmyny HeromoHa nam MHorousieH
HeloToHa ANA UHTEPNONUPOBAHUA «Ha3aA».

P(x)=y,+ A-";—: (x—x)+ A;;;t (% )x—x,)+
Ay, o ,
P G me o n ) )
Ay
o np—;" (x—x)x—x_)elx—x,).

16.MuTepnionupoBanue craitnamu OTBeT: (OK 01-02, OK 09)



[ocTpoenue naTEpIONAMOHHOr0 MHOrOWIeHa Jlarparmka u HpioToHA ¢ Mcnoinbp30BaHUEM OOJBILIOTO
Yrcia y3JI0B HHTEPIIONMPOBAHUE Ha OTpe3Ke [a, b] MOXKeT MPUBECTH K IIOXOMY MPHOIMKEHHIO
UHTEpIonupyeMol  (yHKUMM H3-32  BO3pAcTaHUSl  BBIUMCIUTENBHOW  TOTPEIIHOCTH. Takoii
WHTEPIOSHOHHBII MHOTOYJICH CYIIECTBEHHO MPOSIBIISICT CBOU KoJieOaTeIbHBIE CBOUCTBA, U €r0
3HAYCHUS MKy y3JIaMH MOTYT 3HAUMTEIBHO OTJIMYATHCS OT 3HAYEHUH MHTEPIIOIUPYEMOH (QYHKIIIH.
Kpome Toro, mocTpoeHHbIi MHOTOUJIEH OyIEeT HMETh BBICOKYIO CTEIIeHb, YTO TOXKE BeChbMa
HEeKENaTeNbHO. DTUX HEMPHUATHOCTEH MOXHO H30€KaTh, pa30UB OTPE30K [a, b] Ha YaCTUYHBIC OTPE3KU
Y TIOCTPOUB Ha Ka)KJIOM M3 HUX MHOTOYJICH HEBBICOKOW CTEMEHH, TaK WU WHAYE MPUOIMKECHHBIN K
3agaHHol (QyHKIUH f(X).
OnHa U3 BO3MOXKHOCTEH MPEOIONICHNST ATOTO HElOCTaTKa 3aKIII04YaeTcsl B IPUMEHEHNUH CIUTaliH -
uHTepnonsuuu. MlHOraa Takoi npreM Ha3bIBAIOT KyCOUHO-TTOJTMHOMHAIBHBIM HHTEPIIOTHUPOBAHUEM.
CyTb CrTaifH-UHTEPTIONSIINAN 3aKITI0YAETCs B ONPeIeICHUN HHTEPIIONUpYoel (GyHKINN o
(dbopmyniaM OIHOTO THIIA JJIsl pa3IMYHBIX IIOMHOKECTB M B CTHIKOBKE 3HaUCHHUI (DYHKIIUH U €€
MIPOM3BOJIHBIX Ha TPAHMIIAX TOMHOMXECTB.

17.YucnenHble METOIBI BEIYHCIICHUS HHTETPAJIOB ;
Orser: (OK 01-02, OK 09)
- KBagparypusie popmyisr,
- GopmMyna cpeTHUX TPSIMOYTOIbHHUKOB;
- ®opmyna Tpanenui;
- ®opmyna CuMIicoHa;
- CocTaBHbIE KBaJpaTypHbIe (OPMYJIHI;
- KBanpatypusie popmynsl [aycca;

- [IpaBwiio PyHre npakTu4ecKoi OLlEHKU MOTPELIHOCTH.
18. KBanpatypubie popmyinsl HerotoHa-Koreca. (OK 01-02, OK 09)
Ortger:
KBagpatypHabie (popMyITbl HHTEPIIONALMOHHOTO THIIa, OCHOBAHHBIE HA PABHOMEPHOH CETKeE,
Ha3bBaroTcs hopmyrnamu Herotona—Koreca.
19.®dopmynbl IpIMOYTONbHUKOB. OTBET: (OK 01-02, OK 09)

- (hopMyJIBI JICBBIX MPSIMOYTOJIBHUKOB;
- (hopMyJIBI TPABBIX MPSIMOYTOJIHHUKOB;
- (hopMyJIBI CPEAHUX TPSMOYTOIBHUKOB.
20.@opmyina tpanenuu. OTBET: (OK 01-02, OK 09)

Mycrs f € C?[0, h]. Honaraen

I= /fu-lrl.r: p-Joth (1.2.4)

e fo = f(0), fi = f(h). U3 dopmyast (1.2.4) Buano, 4TO HCKOMOE 3Haue-
HHEe “H'l'(‘l])i'l. 1a ll]\l[(\.lll)‘l{('l!““ 3AMEHHAeT s Be IMHHOMM 111C A" 5&[}\'1)2\“](‘”“()!\'! Ha
puc. (1.1,6) Tpaneris.

Ananornuso ToMmy, Kak 310 ¢jenaso B n. (1.2.2) moxHO noayuntb dopmyay

mpane U,(ll"l C oCamovHnmM YAECHOM

21.®opmyna CumriicoHa. (OK 01-02, OK 09)

OrTBer:

Dopmyaa CumMncona ¢ 0CMATNONHBAM YAEHOM HMEET BHJL
h i
h h’ ,
o 1 L L Af 4 _ = L fav)e R ]
,/'“.l )dx 3 (f-1r+4fo+ fi) 90 f (&), &€[-h,h.
—h

22.01eHKa TOTPEITHOCTH METOOM JBOHHOTO (OK 01-02, OK 09)
nepecuera. OTBeT:



[TpakTHyeckn BaHO BECTH BBIUMCICHHS /10 AOCTUIKCHUS 3a1aHHONH TOUHO-
CTH & 110 TOI WM HHON KBAJAPATYPHOIi (hopmysie. DTOM Len YI0BICTBOPSET Me-
moo 060020 nepecyema, KOTOPLIi 3akiouaeres B caeaytomem. o ksaaparyp-
HOIT hopMyJIe NPOBOIAT BHIYHCICHHE HHTEIPAJIA € IHATOM 7 M HOJIYHAIOT 3HAUCHHE
uHTerpasa /(h). 3aTeM yMEHBIUIAIOT WAl BABOC (1.€. YBEIMUMBAIOT n BABOE) H 110~

h
JIyHaloT HOBOE NMPHOINIKEHHOE 3HAUCHHUE HHTErpaia I[; . Yro0Os1 onpeaesnnThb, Kak
\2/

h
CHJIBHO YKJIOHSICTCS 3HAUCHUE /(;J OT TOMHOIO 3HAYCHHS [, UCTIOJIL3YCTCS npasi-

{n) I [/,)
G Rt LORY &>

rae k=2 Jjuist Gpopmyi npAMOYroJbHHKOB M Tpaneuuii u k=4 st Ghopmyiisl
Cumrnicona,

23.Merox Monte-Kapiio BIYUCIICHUS HHTETPAJIOB (OK 01-02, OK 09)
OtBer:

10 Pynee:

A 7

1. Cymnocts Meroa Monre-Kapio

Cymocrs Meroga Monre-Kapiio cneayiomas: tpebyercs Hailth 3Hauenne A
HEKOTOPOIl H3ydaemoii BeinunHbl, JU1st 310ro BeIOEpeM TaKyio CllyuaiiHyio BeJIHUHHY
X, MaTeMaTHYECKOE OKH/IaHHE KOTOPOIi paBHO A

M(x) =4
Ha [PAKTHKEC  TOCTYHACM TAK: NHPOH3BOJMUM N UCHBLITAHMI, B pesyibrare
KOTOPBIX  10JIy4aeM 1N BO3MOKHBLIX 3HAYCHUI X{ BBIUMCISEM HX CpeiHee

llpll&I)ML"I HUYCCKOC
X 2(2.\', )/ n

U TNPUHHUMACM B KaueCCTBC OLECHKH (llpll{)Jlll)KCllll()l() JHAUCHHSA)  HMCKOMOIo
qucia a:
asx

24. Yucnennsle MeToabl pemenus auddepeHnuanbHbx ypaBHeHuid. JJuddepennuansHoe ypaBHEHHE U €T0
pemenne. OTBET: (OK 01-02, OK 09)

Meronpl perieHus: OOLIKHOBEHHBIX JAu() (hepeHInaIbHbIX YPaBHEHUH MOXKHO Pa30UTh Ha CIEAYIOIIUe
IPYIIBL Tpaduyueckre, aHATUTHYECKUE, TPUOINKCHHBIC U YACIICHHBIE.

25.Merop Diinepa pemenus auddepeHmanbHbIX (OK 01-02, OK 09)
ypaBHeHU# . OTBET:

[pocreimiM YiCICHHBIM METOJIOM pelieHust 3a1aun Ko st oObikHOBeHHOT0 A depeHIansHoro
YpaBHEHHUS SABJSIETCS METOJI Diepa.

26. Meron Pynre-Kyrra perienus auddepeHinaibHbIX ypaBHeHUH. (OK 01-02, OK 09)
Ortger:
Meron Diinepa sSBISETCS YaCTHBIM CIy4aeM METOIOB TIEPBOr0 H BTOPOT'O MOPSAKOB, OTHOCSIIUXCS K
Kiaccy merogos Pynre-Kyrra.

27. Perienuie ypaBHEHUH ¢ YaCTHBIMH IPOU3BOJHBIMU METOZIOM CETOK. (OK 01-02, OK 09)
Ortger:
Hnsa pemenns muddepeHnnambHOrO ypaBHEHHS METOIOM KOHEWHBIX pa3HOCTeH (CeTOoK) cHavana
005acTh, Ha KOTOPOM MINETCS PEIICHHS, 3aMEHSETCS JUCKPETHBIM MHOXKECTBOM TOUEK (PasHOCTHOM
ceTok). B aToit MeToie, mpaBuiio, UCIONB3YETCsl PEryasPHBIC CETKHU, IIAr KOTOPBIX KOO MOCTOSHEH, TH00
MEHSIETCS 110 HECTIOKHOMY 3aKOHY.

28.Meron cpenuux. OTBeT: (OK 01-02, OK 09)

CorylacHO METOY CPEIHHX, 32 HAMITYYIIYI0 SMIUPUYCCKYIO 3aBUCHMOCTh MPHHUMAETCS Ta, KOTOpas
obecrieunBaeT HYJIEBOC 3HAYCHHE CYMMBI OTKJIOHEHUH MO BCEM 3KCIIEPUMCEHTAJBHBIM TOYKaM, T.C.
anrebpanyveckasl CyMMa HEBSI30K paBHA HYJIIO.

29. Meron HaMMEHBIINX KBaIPaToB. (OK 01-02, OK 09)
OtBer:
B ocnoBe MHK nexuT nonoxxeHue, CoriacHO KOTOPOMY HAMTYUIIAM MPUOIMKEHUEM K TEOPETHYECKOM
OyjeT Takas npsMasi JUHUS, U KOTOPOH CyMMa KBaJpaTOB PA3HOCTEH 3KCIIEPUMEHTATBHBIX

flx.k,b)

o ¥ o o
3HAYEHUU ' " COOTBCTCTBYIOIINX BBIYHUCJICHHBIX 3HAYCHUHN ABJIACTCA MUHHUMAJIBbHOU.

(OK 01-02, OK 09)



NPAKTUYECKUE 3AJIAHUSI K TAPDOEPEHIIMPOBAHHOMY 3AUYETY
(OK 01, OK 02, OK 09)

1.  Pemmwmth cmocoOOM XOpA U KacaTeNbHBIX ¢ TOUHOCTHIO 110 0,01 cremyromiee ypaBHEHHE
x*+3x-20=0.

Otser: x=0 (OK 01-02, OK 09)

2. Pemnts ypaBHeHHE x* — x* — 9x + 9 = 0 METOIOM XOp/ Ha oTpe3ke [-4;-2].

Ortser: -2.
(OK 01-02, OK 09)

3. Pemuth ypaBuenue x° — x% — 9x + 9 = 0 meroziom Herorona ua otpeske [-4;-2].

Orser: -3,255.
(OK 01-02, OK 09)

4. Hanst Touku (0; 3), (2; 1), (3; 5), (4; 7). Ucnonp3yst UHTEpNOIAUOHHYIO popmyny Jlarpanika,
COCTaBUTh ypaBHEHHE (DYHKUIMHU, MPUHUMAIOIIEH yKa3aHHbIE 3HAUEHUS NPHU 3aJaHHBIX 3HAUEHUAX
apryMeHra.

OtBeT:

2 25
Liz)=—2234+522 — 2“2 +3
() g4 tox gt (OK 01-02, OK 09)

5. Hcnonb3ys nHTEpNONAIHMOHHYI0 Gopmyny Jlarpanxka, mocTpouTh GYHKINIO, TPUHUMAIOLIYIO
3Ha4YeHHUs 3aJJaHHbIe TaOIHULIEH.

x| 1] 3]4]6
y|-7|5]| 8 |14

OTtBeT: P, n:i 135469392
5 (OK 01-02, OK 09)
6. JlaHbI ecsITUYHbBIE JIOTapU()MBI YHCEIT:
lg 2,0 =0,30103, Ig 2,1 =0,32222, Ig 2,2 = 0,34242,
lg 2,3=0,36173, Ig 2,4 = 0,38021, Ig 2,5 = 0,39794.
[Monb3yschk HHTEPHOIAHOHHOM hopmyioit Herotona, Haiitu Ig 2,03.
Otger: 1g2,03=0,30750  (OK 01-02, OK 09)
dx

7. [To dopmyse npsMOYrobHUKOB BEIYUCIUTh © X , pa30MB HHTEpBaN HHTErpUupoBanus Ha 10
yacteld. OLEHUTH MOTPEIIHOCTb.

Ortser: 0,72 £ 0,05. (OK 01-02, OK 09)
1 dx

8. TIlo dopmyne CumncoHa BHIYUCIUTE ~ 0 1+x, mpuHsaB h = 10.

Orser: 0.69315 £ 0.00001.  (OK 01-02, OK 09)

dx

9. ITo popmyne Tpanenuii BBIYUCIUTD J 7 , TpuHsB n = 10.
axl+1

Otser: 9, 613805. (0K 01-02, OK 09)

10. Haiitn, wucnome3ys wmeton  Diinepa, 3HaueHus  (QyHKIUHM y,  OMNpeAensieMoi



nuddepeHIManbHBIM YPABHEHHEM ' = Y — X , IpH HadanbHOM ycnosuu y(0) = 1, npuaumas h = 0,1.

ytx

OFpaHI/I‘II/IBaHCb OTBICKAHHUECM IICPBLIX YCTBIPEX 3HAYCHUM Y.

Otser: X 0 01 02 (OK 01-02, OK 09)
y 1 1.1 1,18
Kpurtepuu oueHku Ha
au(ppepeHIMPOBAHHOM 3a4eTe
«OTJIINIHOY «XOPOILIO» «YIIOBIIETBOPUTEIHHOY «HEYJIOBJICTBOPUTEIHHO

CTY/IGHT PACKpBIBAaeT | CTYJEHT PacKpbIBaeT | CTYJEHT packpeiBaeT | TeopeTndeckuii BOIpoc He
TEOPETUIECKUI TEOPETHYECKH  BOMPOC, | TEOPETUYECKUI  BOMPOC | PACKPBHIT, MPaKTUIECKOE
BOIIPOC Ousera, | MpakTHYECKOe  3aJlaHWE | HE B TIOJIHOW  Mepe, | 3a/laHKe He BHIMOIHEHO.
MPaKTHIECKOe BHITIONHSIET 6€3 OHOOoK, JIONTyCKaeT HETOYHOCTH B
3alaHe  BBITONHSAET | Ha JOTIOJTHUTENBHBIE | POPMYITHPOBKAX (1-2
0e3 OIIMOOK, | BOIIPOCHI OTBEYAET | OHIMOKH), TPAKTHYECKOE
YBEPEHHO OTBEYAET Ha | HEYBEPEHHO, JIOMYCKaeT | 3aJaHne BBITTOJTHEHO
JIOTIOJTHUTENTbHBIE HE TOYHOCTHU B | 4aCTHYHO, C JOMYIIEHHEM
BOIPOCHI OIpe/IeTICHUSIX. onmoOOK B pacyérax
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