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1. HAMMEHOBAHME U IEJIb OCBOEHHUA JUCIUIIVINHBI

VYyeOHast aucuurianHa «YUCIeHHBIE METOABI B DKOHOMUKE» M3y4aeTcsl 00yJarOIIMMHUCS,
OCBaMBAIOIIMMU 00pazoBaTenbHyl0 nporpamMmy «lIpuknagHas wHpoOpMaTHKa» MO MPOPHIIIO
[MpuknanHas wHGOpPMATHKA B IKOHOMUKE B COOTBETCTBHH ¢ DenepallbHBIM TOCYyAapCTBEHHBIM
00pa3zoBaTeNbHBIM CTAaHAAPTOM BHICIIET0 oOpa3zoBanus mo HampasiaeHuio 09.03.03 [Ipukimannas
nH(popMaTHKa, YTBEpXKIEHHBIM IpHUKa3oM MuHucTepcTBa oOpa3zoBanuss W Hayku PD ot
19.09.2017 N 922 (®I'OC BO 3++).

OCHOBHOH 11€7IbI0 U3YYEHHUS AUCLUUILINHBI SBJISETCS JalbHElIee pa3BUTUE Y CTYACHTOB
HABBIKOB MaTEMaTUYECKOTO MBIIIICHHUSI, CHOCOOHOCTEH K CaMOCTOSITENILHOM TBOPUECKO# padore,
YMEHHsI TPUMEHSATh YHCIEHHBIE METOABl K PEIICHUI0 Pa3IUYHBIX NPUKIAAHBIX 337ad B
HYKOHOMHUKH U €CTECTBCHHBIX HAYKaX.

N3ydyenne y4yeOHOW NUCHUIUIMHBI HAMpaBJIEHO HA TMOATOTOBKY OOy4arommxcs K
OCYIIECTBJICHUIO [JEATEIBHOCTH MO KOHILENTYyalbHOMY, (DYHKIHOHAJIBHOMY U JIOTUYECKOMY
MPOEKTUPOBAHUIO CHUCTEM CpPEIHEr0 M KPYMHOro Maciitaba U CIO0XHOCTH, IJIAHUPOBAHUIO
pa3pabOTKU WM BOCCTAHOBJICHUSI TPEeOOBaHWN K CHUCTEME, aHAINW3Y MPOOJIEMHOM CHUTYyaIlu
3aMHTEPECOBAaHHBIX JIMII, pa3paboTke OM3HEeC-TpeOOBAHUN 3aMHTEPECOBAHHBIX JIMII, TOCTAHOBKU
[eNel CO3/MaHus CHCTEMBI, Pa3pabOTKH KOHICMIIMK CHCTEMbl W TEXHUYECKOTO 3aJaHus Ha
CUCTEMY, OpTraHU3allMd OIICHKH COOTBETCTBUS TPEOOBAHMSIM CYIISCTBYIOIIMX CHCTEM U HX
AHAJIOTOB, MIPEJICTABICHHUIO KOHIEMINH, TEXHUIECKOTO 33/IaHUsI Ha CHCTEMY U U3MEHEHUH B HHUX
3aMHTEPECOBAHHBIM JIMIIAM, OPTaHU3allMHd COTJIACOBaHMS TpeOOBaHUI K cucTeMe, pa3paboTke
mabJIOHOB JTOKYMEHTOB TpeOOBaHWM, ITOCTAHOBKE 3aJaud Ha pa3padOTKy TpeOOBaHMHA K
MOJICUCTEMAaM M KOHTPOJIb UX KayecTBa, COMPOBOXKICHUIO MPUEMOYHBIX HMCIBITAHUN U BBOJA B
SKCIUTyaTaIldi0 CHUCTEMBI, 00pabOTKe 3ampocoB Ha HU3MEHEHHE TpeOOBaHMI K CHCTEME,
OTpeieNIeHHBIX MPO(ecCHOHANBHBIM CcTaHAapTOM «CHCTEMHBIM aHATUTHKY», YTBEPKIACHHOTO
npukazoM MUHHCTEPCTBA TpyJa U colMaibHoM 3amuThl Poccuiickoit @enepanun ot 28.10.2014
N 8091 (Peructpanuonnsiii Homep Ne34882).

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBI

VYyeOunast mucrumiiHa YuciaeHHble METObl B AKOHOMUKE OTHOCHUTCS K YacTH y4eOHOro
m1aHa GOpMHUPYEMON ydaCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHWH U n3y4yaeTcs Ha 1 Kypce.

2.1. TpeGoBaHuUsI K TPEeABAPUTEIBHON TOATOTOBKE 00YJarOIEroCs:

W3yuenunto naHHON yueOHON AMCUMIUIMHBI MO O4HOM (opme «UMCICHHbIE METOAbI B
HSKOHOMHUKE)» TPEIISCTBYET OCBOCHHE CIEAYIOMMX Y4eOHBIX AUCHMILIUH: «Marematukay,
«MadopmaTrka ¥ MpOrpaMMHPOBAHIE» U KIMETh HaBBIKH CAMOCTOSITEIIbHON paOOTHI.

[MTapannensHo ¢ yuyeOHOM TUCUUIUTMHON «UHCICHHbIE METOIb» N3Y4alOTCs AUCIUTUTUHBL:
«Marematuka», «MHbopmannoHHble cuUCTEMBl U TexHojorum», «MHpopmaTnka U
IPOrpaMMHUPOBAHUEY.

2.2. JlucruminHbl (MOYJIN) M MPAKTHUKH, JUTSI KOTOPBIX OCBOCHUE HAHHOW THCIIUTUIAHBI
(MOJTyJIsT) HEOOXOIMMO KaK MPEeIIECTBYIOIIEE:

Pe3ynbTaThl OCBOCHUS AUCHUILTAHBI SIBISIOTCS 0a30H IS TPOXOKACHHS 00YIArOIIIMHECS
MPOU3BOACTBEHHOMN MPAKTUKHU: TEXHOJOTHYECKON (IPOEKTHO-TEXHOJIIOTHUECKOM ) u
OPEIIUIUIOMHON, W HEOOXOJUMO [UIsl peIIeHHs] TMPAaKTUYECKUX 3a7ad MaTeMaTHYeCKOTO



YHUCIIEHHOTO MOJICIMPOBAHUS HSKOHOMMYECKHX M COIMAIbHBIX IPOLECCOB, MOJATOTOBKU
BBIITYCKHON KBaTM(PUKALIMOHHOM pabOTHI.

PasButne y oOywarommxcs HaBBIKOB KOMAaHIHOW  paboOThl, MEXKINIHOCTHOM
KOMMYHHKAITUH, TPUHSATUS PEIICHUH, JUIESPCKUX KAYeCTB OOCCIIEUYMBACTCS UTCHHEM JIEKIIUM,
IPOBEICHUEM 3aHATHUH, COJepKaHWE KOTOPBIX pa3pabOTaHO Ha OCHOBE PE3YyJIbTaTOB HAYYHBIX
UCCJIEIOBaHUM, MTPOBOAUMBIX IHCTUTYTOM, B TOM YHCJIE€ C YUETOM PErHOHAIbHBIX 0COOEHHOCTEN
po)eCCHOHAIBHON JIEATETFHOCTH BBITYCKHUKOB U TTOTpeOHOCTEH paboTomarenei.

3. INIAHUPYEMBIE PE3YJIBTATbBI ObYYEHUA 110 JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMMHU PE3YJIIBbTATAMHN OCBOEHMUSA
OBPA3OBATEJIbHOM ITPOT PAMMBI

B pesynbrare OCBOEHHS AMCHUILIUHBI OOYYAIOIIWICS IO IMporpamme OakajaBpuara
JIOJDKEH OBJIAJETh:

- Cnocoben paspadbamvieams u a0aGnNmMuUpPoOamsv NPUKIAOHOE RNPOPAMMHOE
ooecneuenue (IIK-2)

IInanupyemsble pe3yJbTaThl 00y4eHHs O TUCHHUIINHE

(IIZ;\IZ nge}:ﬁ; [Tnanupyemble pe3yabTaThl 00yueHUS Koi g;jgg;?m
3HaTh:
OCHOBHBIE NOHATUS YUCIEHHLIX METOIOB T1K-2-31
METOBI MPUOIMKEHHBIX BHIYMCICHUN QYHKITUI I1K-2-32
OCHOBHBIEC MTOHSTHUS TEOPUH MTOTPEITHOCTEN I1K-2-33
MHCTPYMEHTBI JUIsl CO3AAHUS IPOTrPAMMHBIX PEILICHUI I1K-2-34
METOLI MATEMATUYECKOI'0 aHaJIN3a IIK -2-35
npaBuia paboThl B IPOrpaMMHOI cpelie MaTeMaTHYeCKIX K-2-36
MaKETOB
Ymersn:
HCII0JIb30BaTh MAKEThl KOMIIBIOTEPHOTO MOJEINPOBAHUS K-2-V1
Crioco6et JUISL pellieHus] TUTIOBBIX 3a/1a4
HCI0JIb30BaTh NAKEThI IPUKJIAJAHBIX IPOrPaMM IS
p 2:;; ﬁf;iﬁ,ﬂ rpadMuecKOro aHaIN3a JAHHBIX HK-2-¥2
IpEKIETHEOe IIPUMEHATH YUCIICHHBIE METO/bI PELICHUS 3a]1a4 aJ}F€6pI>I I1K-2-V3
IpOrpaMMEOe NPUMEHATD YUCICHHBIE METONIbI PEIICHUS HETHHEHHEIX K-2-V4
0GCCLICUCHIC YpaBHEHUH U CUCTEM
(TK-2) MCIOJIb30BaTh MAKEThl KOMIIBIOTEPHOTO MOJIEIMPOBAHUS MK-2-V'5
JUIsl pEIICHUs] TUIIOBBIX 3a/1a4
MPUMEHSITH MMaKeThl KOMIBIOTEPHOTO MOJEIUPOBAHUS JIJISI
YUCJIEHHOTO PELICHUS MPUKIaAHbIX 3a0a4 [IK-2-Y6
MaTEMaTHYeCKOro aHaJln3a
Baajgerb:
HAaBBIKAMU BBIYUCIICHUN ITOIPEIIHOCTEN I1K-2-B1
HaBBIKAMH PEIICHUS 3a7a4 aareOpsl I1K-2-B2
HaBBIKAMU OIpEICJICHUS TPUOIMKEHHBIX (DYHKIIMN I1K-2-B3
HaBBIKAMH PEIICHUS HEIMHEHHBIX YPABHEHUN U CUCTEM I1K-2-B4
HAaBbIKaMU IIPUMEHEHUS YUCIEHHBIX METO0B TK-2-B5
MaTEMaTHYeCKOro aHaJln3a




HaBbIKaMU IMMIPUMCEHCHUSA YUCIICHHBIX METO0B
CTaTUCTHYCCKOT'O aHaJInu3a

I1K-2-B6

4. OFBEM JUCHUIIVINHBI B 3BAYETHBIX EJIUHUIIAX C YKA3SAHUEM
KO/INYECTBA AKAJEMHUYECKUX YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO

PABOTY OBYYAIOIIUXCHA C ITPEITIOJABATEJIEM (I1IO0 BUJAM YYEBHbIX

3AHATHUI) U HA CAMOCTOSATEJIbHYIO PABOTY OBYUAIOIIUXCS

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHBIX enuHuiibl (108 vaca).

O6mas B ToMm uncne koHTakTHas paboTa Cam ®dopma
Ne | tpynoémkocTth C IIpenojaBaTenemM KoHntpoib 6 ’ MIPOMEKYTOUHOMN
B3.e. | Buacax | Beero | JI | Cem | KoP 3 pabota aTTECTallUU
1 3 108 10 4 4 1,7 1 0,3 3,7 94,3 3auer
Pacripenenenue yaeOHOro BpeMEHU 10 TEMaM M BHJIaM yUEOHBIX 3aHATHH 3a09Has
dbopma oOyueHus
HaumenoBanue Beero KonTakTtHas pabora ¢ Cant. dopMupyembie
Ne pasnenoB, TeM MpenoiaBaTeneM pe3yIIbTaThI
y4eOHbIX 3aHATHH 1ACO8 ["Bgero | 1 [ Cem | KoP | 3 Pad. o0yueHus
Brenenue B npeamMer
Brenenue B mpenMeT IIK-2-31, T1K-
1. 8,5 0,5 0,5 8 2-34, [TK-2-35
[TpuknaHbpie TAKETHI YUCICHHOTO MOJCIUPOBAHUS SKOHOMHUYECKUX U €CTECTBEHHOHAYYHBIX TPOIIECCOB
IlpuxnagHbpie MaKeThI
YUCIIEHHOTO
MOJCIIUPOBAHUSA [IK-2-31, T1K-
2. 3KOHOMHYECKUX u 12,5 0,5 0,5 12 2-32, TIK-2-36
€CTeCTBEHHOHAYYHBIX
MIPOLIECCOB
UwcIioBbIe MOTPENTHOCTH
Yuciosbie TIK-2-33, TIK-
3. | mOrpemHOCTH 13 1 0,5 0,5 12 2-Y1, IIK-2-
B1
[Tpubnmxenne GyHKIMN
[Tpubnmxenue [IK-2-32, TIK-
(yHKIH 2-Y2, [1IK-2-
4, 11,5 1,5 0,5 1 10 V5, TIK-2-B3,
I1K-2-B4
UncneHHbIe METOABI aNTe0pPhI
5 YuciieHHbIE METOJIbI 13 1 0.5 0.5 12 TIK-2-VY3, TIK-
anreOpel 2-B2
UwicrieHHBIE METO/IBI PEIICHUS HEIMHEHHBIX YpaBHEHUH
YHucneHHsle METOJbI
6. | PerenmA 11 1 0,5 | 05 jo | TTK-2-Y4, TIK-
HEJINHENHBIX 2-B4
ypaBHEHUi
UricnieHHBIE METO/IBI MATEMaTHIECKOT0 aHAJIHN3a
YuciieHHBIE METOJIbI TIK-2-VY6, IIK-
7. | MareMaTH4eCcKoro 11 1 0,5 0,5 10 2-B3, TIK-2-
aHaiamnsa B5

JuddepeHnmansapie ypaBHEHUS B SKOHOMHUECKUX M €CTECTBEHHOHAYYHBIX MOJIEIISIX, YNCIICHHBIC
METOJTbI X PEIIECHUS

8.

| luddepennmansuse | 9

1

| 05 | 05 |

| 8

| K-2-36, TIK-




YPaBHEHUSA B 2-Y2, I1IK-2-
IKOHOMMYECKHUX H B4, IIK-2-B5
€CTECTBCHHOHAYYHBIX
MOJICIISAX, YHUCICHHBIC
METOJBI UX PEIICHIS
Uucnennas peanu3aiys CTaTACTHYSCKIX METO/I0OB U UX UCIIOIH30BaHNE B YKOHOMHKE M €CTECTBEHHBIX
HayKax
Yucnennas
peanu3anys
CTaTHCTHUYCCKHX
METOJI0B u Hux T1IK-2-V5, TIK-
9. 12,8 0,5 0,5 12,3 ’
HCIIOJIb30BaHUE B 2-B6
SKOHOMHKE H
€CTECTBEHHBIX
HayKax
[TpomexyTouHas aTTecTarus (3a4er)
10. IIpomexxyTouHas > 5 1.7 03
aTTecTauus (3a4er) ’

5. COJEP)KAHME JUCHMILINHBI, CTPYKTYPUPOBAHHOE IO TEMAM
(PA3JIEJIAM)

Tema 1. BBenenue B mpeaMer.

UucneHHble METOIbI, UX MECTO B pEIIEHWH MNPUKIAJAHBIX 3aJad SKOHOMHUKH H
€CTECTBEHHBIX HayK. Pa3BUTHE BBIUMCIMTEIBHOW TEXHUKH W YHMCICHHBIX METOI0B. OCHOBHBIE
3a1aun Kypca. OCHOBHBIE MMOHATHUSI IPEIMETA.

Tewma 2. [Ipukiiaguble makeTbl YUCIAECHHOTO MOACIUPOBAHUS SKOHOMUYECKHUX U
€CTECTBEHHOHAYYHBIX ITPOLIECCOB.

[IporpaMMHOe  oOecrieyeHHe YHUCIEHHOTO  MOJEIHPOBAHUS  DKOHOMUYECKUX H
€CTECTBEHHOHAYYHBIX  IPOLIECCOB. YHUBEPCAIbHBIE M  CHEUUAIU3UPOBAHHBIE  MAKETHI
npukiagaeix nporpamm. [laker MathCad: ocHoBHBIE (DyHKIHHM B BO3MOXKHOCTH. CTpyKTypa
IpPOrpaMMHOM cpeabl, (YHKIMM M Ha3HAuYEHUS OTIENbHBIX KOMaH] MEHI0. BrimonHeHue
MOJICIIUPOBAHUS ¢ TToMoIIbio akera MathCad.

Tema 3. YucinoBbie NOTPEUIHOCTH.

[TorpemHOCTH YHCIIEHHOTO pemieHus 3agadd. VCToyHMKM ©  KiIaccUpUKaIUs
MOTPEIIHOCTH. BBhIYMCIUTENbHAST TTOTPEITHOCTh. AOCOMIOTHAS U OTHOCHTEIhHASI TTOTPEITHOCTH.
®opwmel 3anucu gaHHbIX. [lorpemnoctu ¢pyHkumii. OneHKa NOTrPEIIHOCTH PELICHUs yPaBHEHUH.

Tema 4. [Ipubnmxenue QyHKIUI.

Nutepniomsiius dyakumid. [ToctanoBka 3agaun npubnkerus GyHkunid. UHTEpHomsmus
¢byHkun MHorowieHoMm Jlarpamka. PasneneHHble pa3HOCTH, MHTEPHOJSLIUOHHBINA MOJIMHOM
Hrrotona. Anmpokcumanus ¢GyHKIuE. MeTon HaMMEHBIIUX KBAApaTOB IS TOCTPOCHUS
byHKIMM ~ Haudyyiiero —npubmwkeHus. JIuHelHas, KBagpaThyHas — rumnepOoindeckas
anmpokcuManuu pysakuuu. Tpenna. 3amada o mocTpoeHuHM TpeHna. Ce30HHBIE KoJeOaHUS.
Tpuronomerpuyeckass MHTEPHOIAIMS (QyHKIKUU. MeETOasl MOCTPOSHUS TPUTOHOMETPHUYECKOMN
MHTEPIOJISLINH.

Tema 5. UncnieHHBIE METOIBI aNTeOPHI.

Uucnennsie MeTOnbl anreOpbl. MeTompl pelieHus CUCTEMBbI JMHEHHBIX ypaBHECHH.
Tounble U TpPUOIMIKEHHBIE METO/IBI PEIIeHU 3a/1au. MeTOo/Ibl TOCIEI0BATENbHOTO UCKITIOUEHUS
HEN3BECTHBIX. VICTOYHMKM IOTPEHIHOCTH pELICHUs, METOJAbl YMEHBIICHUS MOTPEIIHOCTH.




[TonsiTie 00 WTEpalMOHHBIX METOJAX pEUICHUsS CHUCTEMbl JIMHEHHBIX ypaBHeHUU. Merton
npoctoii ureparuu. ONTUMH3AIMS TPOCTOTO HMTEPALIMOHHOTO MeToia. Metonasl SkoOu u
3eiinens. CXoAMMOCTh UTEPALMOHHBIX METOJIOB, OLIEHKA MOTPEIIHOCTH. bamaHCOBBIE MOJEINH.
UccnenoBanue YMCneHHOro pelieHus 3anayu. WHTepriperanus KOCBEHHBIX 3aTpar, Kak
UTEpalliii TpPH TOCTPOCHUHM peUICHHs. 3ajada OINpeAeNieHUs COOCTBEHHBIX BEKTOPOB U
COOCTBEHHBIX 3HAYCHWH MaTpuIlbl. Marpuiia MeXIyHapOAHOM TOPTOBIH, YHCICHHOE
HAaXO0’KJIEHUE BEKTOPa MEXIYHAPOJIHON TOPTOBIIH.
Tema 6. UnciieHHbIE METObI PEIICHUS] HETMHEMHBIX YPaBHEHUH.

3ajaua JIOKaTM3alMK KOpHEH ypaBHEHUsA. MeTon AMXOTOMHUHM (JCICHHs] OTpe3Ka
nomnoJiaMm), MeToJl XopA, Meroa HeioroHa. CXxoAUMMOCTh UTEPALMOHHBIX METOJIOB HAXOXKJIECHUS
KopHel ypaBHeHUl, Moaupukanuu merona HeioToHa. CHCTeMBbl HENMHEHHBIX YpaBHEHHIA,
METOABl HMX pELICHUSA: METOJ IPOCTOM HTepauuu, Meroj HbpoTOHa, METOo[ HaMCKOpEeHIero
rpagueHTHOro crmycka. OLeHKa CKOPOCTH CXOIUMOCTH M OIIMOKM HMTEPAIMOHHBIX METOJOB.
OnTrMH3aMOHHBIE 337a41 U UX CBSI3b C HEIMHEUHBIMUA CHCTEMAMH.

Tema 7. UucneHHBIE METOILI MATEMATUUECKOTO aHAIN3A.

Metoasl  uccrnenoBaHus (PYHKIMHA BO3ZHUKAIOIMIMX B HOKOHOMHUYECKUX  MOJETSAX.
OKcTpeMyMbl (YHKIMI, METOIbl WX OmpeneneHus. Pa3feneHHble U KOHEUHblEe Pa3HOCTH,
yncieHHoe auddepennnpopanne GyHKuH. ONTUMHU3AIMOHHbIC 33[]a4H, UX CBS3b C CUCTEMAMHU
HEJIMHEMHBIX ypaBHEHUU. Meroapl cmycka. UYHUCIEHHOE HMHTErpUPOBAHUE, KBAAPATYPHBIE
dopmynbl: dopmyna MpPAMOYTroJbHUKOB, (Gopmyna Tpamenuit, popmyna Cumncona. Ouenka
MOTPEIIHOCTH KBAAPATypHBIX GopMyn. [IpUHIUIBI MOCTPOCHHS CTAaHAAPTHBIX MPOrpaMMm
UHTETpUPOBaHUS QYHKIUH.

Tema 8. luddepennnanbapie ypaBHEHHUS B dKOHOMUYECKUX U €CTECTBEHHOHAYYHBIX
MOJIEJISAX, YUCIIEHHBIE METO/Ibl UX PELICHUSI.

JluHaMpyeckne MpoUEeccChl B JKOHOMHMKE, ITOKa3aTed SKOHOMHUYECKOW JIUHAMHUKHU:
OpUpPOCT, TeMObl pocta U mnpupocta. Juddepennuanbubie ypaBHEHHS, OMUCHIBAIOIINE
bu3MYECKYI0 M SKOHOMHYECKYI0 nuHamuKy. HaganbHble ycnoBus, 3amava Komm. YucneHHbIC
meToapl 3anaun Komm. Pasnoxenue pemenus B pan Teinopa. Metoasl Pynre-Kyrra. Onenka
MOTPEUTHOCTH pelieHust B Metojax Pynre-Kyrra. MeToibl ¢ KOHTpOIeM MOTPENIHOCTH Ha Iare.
Cucrembl auddepeHnanbHbIX ypaBHEHUH, METOAbl MX pelieHuid. JIMHelHble, aBTOHOMHBIC
cuctembl auddepeHInanbHbIX ypaBHeHUNH. MoaennupoBaHue KOHKYPEHLHH B 3KOHOMHYECKHX
CHUCTeMax THUIa “XUIIMHHUK-XKepTBa~. JIMCKpeTHbIe MOJenu MTUHAMUKU. [loHATHE O pa3HOCTHBIX
YPaBHEHHUSX, UX CBA3b ¢ AU(PepeHInaTIbHbIMUA YPAaBHEHUSIMHU, METOIbI UX PEILICHUS.

Tema 9. UncnieHHast peanu3anys CTATUCTUYECKUX METOJOB U UX UCIIOIb30BaHUE B
SKOHOMUKE U €CTECTBEHHBIX HayKaXx.

Teopernyecknii ¥ SMIMPUYECKUM MOAXOAbI K aHAIM3y OKOHOMUYECKHX U
€CTECTBEHHOHAYYHBIX JIaHHBIX: TE€HEpalibHAs COBOKYIMHOCTh M BBIOOpKA. AHANM3 TUHEHHON
CTATUCTUYECKOM CBS3U SKOHOMUYECKUX U €CTECTBEHHOHAYUYHBIX JaHHBIX. Koppensius BeaudnH.
Koaddumuent xoppensumum, €ro 4YHUCICHHBIM pacdyeT s KOHEYHOH BBIOOpKH. Mojaens
JUHENHON pEerpeccuy, METOJ HAaWMEHBIINX KBaapaToB. MoJaeInpoBaHUWE CTaTUCTUYECKUX
pactipenenennit  (pacmnpeneneHue bepHymnm, pacnpenenenue Jlamaca, paBHOMEpHOE |
HOPMAaJIbHOE pachpeeieHus). IMIupudeckue QyHKIUU pacnpenencHuii. YncieHnHas mpoBepka
CTaTUCTUYECKUX  rumnoTe3.  CreuuManu3upoBaHHbIE  MMAKEThl  NPUKIAJHBIX  [pOrpamMm
CTaTUCTUYECKOTO aHalu3a AAHHBIX, WX HCIOJIb30BaHUE JUIsi MOJEIMPOBAHUSl MPOIIECCOB B
COLIMAJIbHO-9KOHOMHMUYECKUX U €CTECTBEHHOHAYUHBIX CUCTEMAX.

Tema 10. ITpomexyrounas arrectanus (3a4er).



Bormpocs! 1u1st IOATOTOBKY K 3a4eTy:

1. TIporpammHoe o0ecreyeHne YHCICHHOTO MOJCTUPOBAHUS 3KOHOMUYECKHX U
€CTECTBEHHOHAYUYHBIX IIPOLIECCOB.

2. llorpemHocTd YHUCIEHHOTO pemieHus 3agaud. VICTOYHMKM U KiIaccupukanus
NOTPEIIHOCTH. BhruncauTenbHas NOrpeHoCTb.

3. AGcomroTHas ¥ OTHOCUTENNBHAs morpentHocTi. @opmel 3anucu nanHbIX. [lorpemHocTr
GyHKIHA.

4. VICTOYHHKH TIOTPEITHOCTH PEIICHHsI, METOJIbI YMEHBIIIEHUs morpemnoctu. OoparHas
3a/1aya TEOPUU MTOTPEUIHOCTH.

5. Unarepnonauus ¢pynkuuit. [TocranoBka 3a1aun npuOimxkeHns QyHKINN.

6. 3a1a4a HaXOXKACHHSI UHTEPIOINPYIOIIET0 MHOTOUJICHA.

7. Uatepnonauus ¢pyHKkunu MHOrouwsaeHom Jlarpamxka. [lorpemHocts MeTona.

8. Pa3mencHHBlE pa3HOCTH, MHTEPHOIALUMOHHBIN noauHoM Hbrorona. IlorpemmsocTs
MeToAA.

9. I'padmueckast HTEpIIpPETALMS 3319l HHTEPITOJISAIUH.

10. MeTo1bl TOCTPOEHUS TPUTOHOMETPHUYECKON MHTEPIOISALINH.

11. Yro Takoe oOpaTHast HHTEPIOJISIIHS?

12. nTepnonsauus CrulailHaMu.

13. O61mas mocTaHOBKa 33a4l HaX0XIEHUS MpHOIKatomen GyHKInu.

14. Anmpokcumarmst QyHKIuE. MeToj HaWMEHBIIMX KBaJIpaToB IJsl TOCTPOCHUS
(GYHKINN HAMTYYIIEro NPUOIMKEHHS.

15. Jluneiinas, kBagpaTuyHas TUNEpOOIHIecKast anmpoKCUuManuu (pyHKITUH.

16. Kak onpeneauTs OAXOASIIYI0 (DYHKITUIO allpOKCUMAIIHH?

17. Yto Takoe kodhPHUIHEHT KOpPEAInH, KaK ero HauTu?

18. 3amaua HaXOXKIEHUS CTIIAKUBArONIEeH (cpemHeit) G yHKIUH.

19. Tpenn. 3amaua o moctpoeHuu TpeHaa. Ce30HHbIE KOJIeOaHwUs.

20. 3agayua sKCTPanoJISALIIH.

21. Metoapl pemieHus CUCTEMbl JHMHEWHBIX ypaBHeHHMH. TouHble M TpPUOIIMIKEHHBIC
METO/Ibl PEIIECHUS 3aJa4H.

22. Tlonsatue 00 WTEPALMOHHBIX METOJAX PELICHUS CUCTEMbl JIMHEHHBIX YpaBHEHHI.
Mertoa mpocToil uTepaluu.

23. OnTtuMu3anus NpocToro UTeparuoHHOTo MeTona. Metoabl Skoou u 3eiaerns.

24. banancoBble MoJienu. McciienoBanrue YUCIEHHOTO PEIICHUs 3a0a4H.

25. MnTepnpeTranns KOCBEHHBIX 3aTpaT, KaK UTepalil TPU TOCTPOCHUU PEIICHUS.

26. Metoapl pelleHMsT HEJIMHEHHBIX YpaBHEHUMH. 3ajada JIOKaIM3aluu KOpHEH
YpaBHEHHUS.

27. MeTroabl AMXOTOMUU (JIeNIEHUs OTPE3Ka MOIOoJIaM), METO XOP.I, METO .

28. CXOmuMMOCTh WTEpAlMOHHBIX METONOB HAXOXAECHUS KOpPHEH ypaBHEHMI,
Monupukanuu meroaa HetotoHa.

29. CucteMbl HENMMHEHHBIX YPaBHEHUH, METOJIbl MX PEIICHUS: METOJ MPOCTON UTEpALIHH,
Mmeto HrroToHa.

30. Meron HaucCKOpEeHIIero rpaaueHTHOro cnycka. OlleHKa CKOPOCTH CXOJIMMOCTH H
OLITMOKH UTEPAITIOHHBIX METO/IOB.

31. Pa3nienennble 1 KOHEUHBIE PA3HOCTH, YUCIeHHOE AU epeHnrpoBanue GpyHKIHA.

32. OntuMu3allMOHHBIE 3a7aud, HMX CBSA3b C CHCTEMaMU HEJIMHEHHBIX YpaBHEHMI.
Meronbl ciycka.



33. [TocTaHOBKA 3a4a4d JJOKAUILHON U JI00aJIFHON ONTUMU3ALMH.

34. YucneHHsle MeTOABl 3anaud O€3yCIOBHOM ONTHUMHU3AUUM (YHKIMHM OIHOH U
HECKOJIBKUX [TEPEMEHHBIX.

35. IlocTaHOBKA 3a7a4l YMCIEHHOTO HHTEIPUPOBAHUS.

36. UYucnenHoe UHTETPUPOBAHUE, KBaJlpaTypHbIE bopmyIbI: bopmymna
MPSIMOYTOJIBHUKOB, (dopmyina Tpameuuit, (opmyna Cumncona. OreHKa MOTPENTHOCTH
KBaJAPaTypHBIX (HOPMYII.

37. I'paduueckast MHTEPHpPETALUS METOIOB YHCIICHHOTO MHTETPUPOBAHHMS.

38. OcnoBHas unes meroaa Monte-Kapmo. ['padudeckas naTepmperaus MeTo a.

39. Uucnennsle MeTo bl 3a1aun Komn. Paznoxkenue pemenus B psag Telnopa.

40. Metons! Ditnepa, petienus AuddepeHnnanbHOro ypaBHeHHs.

41. I'paduyeckass MHTEpIpeTanysi MeTona Jiepa, YCOBEPUICHCTBOBAHHOTO METO/a
Olinepa

42. OneHka norpenHocTy pemieHust B Metonax Pynre-Kyrra.

43. Cuctemsl nuddepeHInaTbHBIX YPABHCHUN, METOIBI UX PEIICHUA.

44. JluneriHble, aBTOHOMHBIE CUCTEMBI TU(DPEpEHITNATBHBIX YPAaBHCHUM.

45. MonenupoBaHue KOHKYPEHIHMH B HKOHOMHYECKHX CHUCTEMax THUIA “‘XUIIHUK-
xKepTBa’.

46. Teopernueckuidi W HSMIMPUYECKUI MOAXOABI K aHAIU3y OJKOHOMUYECKUX H
€CTeCTBEHHOHAYYHBIX JaHHBIX: T€HEepalbHasi COBOKYITHOCTh U BHIOOpKA.

47. Koppemsuust BenuuuH. KoadduuumeHnt koppenauuu, ero 4YUCIEHHBIH pacder yis
KOHEYHOU BBIOOPKH.

48. Monenb TUHEHHON perpeccuu, METO ] HAMMEHBIINX KBaJIpaTOB.

49. MopaenupoBaHWe CTAaTHCTHYECKUX pacmpeneneHuii (pacnpenenenue bepHyy,
pacnpenenenue Jlamnnaca, paBHOMEPHOE U HOPMAJIBHOE paclpeieieHHUs).

50. DMmupuueckue (QyHKIMKA pacupeneiacHuid. UncaeHHas MPOBEPKa CTATUCTUUYCCKUX
TUIIOTE3.

IL1aHbI cCEeMUHAPCKUX 3aHATHI

Tema 3. UYwucmoBbie mnorpemHoctd. OreHka aOCONIOTHOM ©  OTHOCHUTEIBbHON
MOTPENTHOCTEH aNreOpandecKuX BRIPAKECHHH, PYHKITUHN, peIICHUs YpaBHEHUH.

Bpewms - 0,5 gac.

OCHOBHBIE BOITPOCHI:

1.IToHsiTHE YUCTOBBIX MOTPENTHOCTEN. 2. ICTOYHUKY U KIacCH(UKAIUS OTPEITHOCTH. 3.
AOCOmIOTHAS M OTHOCHUTEIbHASI IOTPEITHOCTH.

Tema 4. [Tpubmmkenue Gpynxuii. [Tpubnmxenne GyHKIUi.

Bpewms - 1 yac.

OCHOBHBIE BOITPOCHI:

1. UnaTepnonsuus Gyakiuid. 2. MaTepnonsiuus GyHkun MHOrouwiaeHoMm Jlarpamxka. 3.
PaznenenHble pa3sHOCTH, MHTEPHOISUMOHHBIA mojguHOM HproToHa. 4. Anmpokcumanus
¢bynakuwmii. [Toctpoenne TpeHa.

Tema 5. Yucnenusle Mmeronbl anreOpbl. YWCIEHHBIE METOJBI DPELICHHUS CHCTEMBI
JIMHEUHBIX YPABHEHUMN.

Bpewms - 1 yac.

OCHOBHBIE BOIIPOCHI:



1. Uucnennsie MeToAbl anreOphl. 2. MeToIbl pelieHnss CUCTEMbl JTMHEHHBIX YpaBHEHUH.
3. MeTroabl MOC/IEeI0BATEIbHOIO UCKIIIOUEHHS] HEU3BECTHBIX.

Tema 6. UucneHHble METOABl PELIECHUS HEIMHEWHBIX YpaBHEHUH. UMCIEHHBIE METOIbI
PELLIECHUS CUCTEMBI HEJIMHENHBIX YPABHEHHUI.

Bpewms - 0,5 gac.

OCHOBHBIE BOITPOCHI:

1. 3agaua nokanmu3auuM KOpHEW ypaBHeHus. 2. Merton auxoromuu. 3. CXOIUMOCTh
UTEPaLMOHHBIX METO/I0B HAX0XICHUS KOPHEH ypaBHEeHU, Monupukanuu Metoa HeioToHa.

Tema 7. UucineHHBIE METOABI MAaTEMATHUECKOrO aHaian3a. PellleHue YHUCIEHHBIX 3aad
ONTUMU3ALIHH.

Bpewms - 0,5 gac.

OCHOBHBIE BOIIPOCHI:

1. Metonsl uccrnenoBanusi (PyHKIHN BO3HUKAIOMIUX B JKOHOMHUYECKHAX MOMACIAX. 2.
Paznenennple U KOHEYHBIE PA3HOCTHU. 3. DKCTpEMyMBbI (DYHKITUH, METOIBI MX OMPEACIICHHUS.

Tema 8. Jluddepennmansuble ypaBHEHUS B 3KOHOMHYECKHUX M E€CTECTBEHHOHAYYHBIX
MOJIEJSIX, YUCIICHHbIE METO/IbI X pelleHus. UncneHHble MEeToIbl perieHus quddepeHanbHbIX
Y Pa3HOCTHBIX YPAaBHEHUH U CUCTEM.

Bpewms - 1 yac.

OCHOBHBIE BOIIPOCHI:

Ocnogublie Bonpockl: 1.Jluddepenunansusie ypaBHenus. 2. HayaneHble ycaoBus, 3aada
Komm. 3. Yucnennbie wmeronsl 3amauun Komm 4. Pemienne M UCCIEIOBAHHE CUCTEM
nudepeHIATbHBIX YpaBHCHUH

Tema 9. UncnenHas peanu3anusi CTaTUCTHUYECKMX METOJAOB M HX MCHOJIb30BaHUE B
SKOHOMUKE U €CTECTBEHHBIX HayKax. AHAJIN3 JIMHEWHON CTaTUCTUYECKOW CBSI3M YKOHOMHYECKHUX
Y €CTECTBEHHOHAYYHBIX JIaHHBIX.

Bpewms - 0,5 gac.

OCHOBHBIE BOIIPOCHI:

1. YucnenHas peanuzaiusi cratucTuueckux wmetonoB. 2. Koppemsius BenuuuH. 3.
DOMrnupuieckue GyHKINUN pacrpeaeIeHI.

6. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYHEHUSA JJI51
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIINXCSA IO JTACIUILIMHE

6.1.1. OcHOBHBIE KaTeTOPHH YICOHOU TUCHIUTUINHBI JIJI1 CAMOCTOSTEIbHOTO U3yUCHUS:
qI/IC.HeHHBIe (BI:I‘-II/IC.HI/ITe.HBHBIe) METOABI — MCTOAbI peH_IeHI/IH MaTeMaTHUYCCKUX 3a1a4 B
YHUCJIICHHOM BUJIC. MHOFI/IG YHUCJIICHHBIC METOAbI ABJIAIOTCA 4aCTBIO 6H6JII/IOTCK MATEMATHUUYCCKUX

porpamm.
Urepaunonueie (TpUOIMKEHHBIE) METO/IbI - 3TOMETOMBI IIOCTPOEHUS
MOCJIEIOBATEILHOCTH MPUOIMKEHUH X1, X2, . . ., XN K TOYHOMY PEUISHHUIO X.

IIpu mnepexome OT MaTeMaTHMYECKOM MOJEINM K YHCICHHOMY METOAY BO3HHUKAIOT
HOTPEIIHOCTH, HAa3bIBAEMBbIE IOTPEIIHOCTAMH METO/A.

PesynsTrpyromas HOTPEIIHOCTD Ha3bIBACTCS MOTPEIIHOCTBIO OKpYTJICHUS
(BBIYMCIUTENBHON OTPEUIHOCTHIO).

BrruncnuTenbHas NOrpeNIHOCTD ONPEAENIETCS XapaKTEPUCTUKAMU HCTIoNb3yeMoil OBM,
€€ pa3psAIHON CETKOW EHCTBUTEIBbHBIX YUCEN.



Heyctpanumas morpenrHocTs CKJIaAbIBaeTcss W3 OMIMOOK MaTeMaTH4ecKol MOJeH,
KOTOPYIO MPUHSUIIH, U OMIUOOK MPH MOTYYCHUH UCXOTHBIX TaHHBIX.

MopenupoBanue — METOJ MO3HAHUS OKPYXKAIOIIETO MHUPA, KOTOPHI MOXHO OTHECTH K
OOIIeHAYYHBIM METOJaM, MPUMEHSEMBIM KaK Ha SMIIMPUYECKOM, TaK M HA TEOPETHYECKOM
YpOBHE MO3HAHUSI.

Wuteprionsitiysi, WHTEpHoupoBanue (0T Jar. inter—polis —  «pa3riakKeHHBIH,
MOJHOBJICHHBIN, OOHOBJIEHHBIN; MPeoOpa3OBaHHBINY») — B BBIUUCIUTEILHON MaTEMaTHKE
Croco0 HaxOXKICHHS MPOMEKYTOUYHBIX 3HAUEHUN BEIMYMHBI 10 MMEIOMIEMYCS JHUCKPETHOMY
Ha0OPY U3BECTHBIX 3HAYCHUII.

Merox ~ KOHEYHBIX  PA3HOCTEH  SBISETCA  YUCICHHBIM  METOJIOM  PEICHHS
muddepeHIaTbHBIX YPaBHEHHM, OCHOBAaH HAa 3aMEHE MPOW3BOJHBIX PAa3HOCTHBIMU CXEMaMH C
NPUBSI3KOW K 3apaHee 3aJaHHOMY Ha0Opy Y3J0B, MO KOTOPHIM M CTPOHUTCS CaMO peEIICHHE.
CxoaumocTb.

[lon cXOAMMOCTBIO YHUCIEHHOTO pELIEHUS MOHUMAIOT €ro CXOJUMOCTh K TOYHOMY
PELICHUIO IPU YMEHBIIEHUH 11ara ceTKu h.

Hauanpnasie ycinosus (HY) onpenensitor cocrosiHie 00beKTa UCCASA0OBaHHUS B HAUYaIbHBII
MOMeHT BpeMeHHU (1=0) B BUJE MOCTOSTHHOTO 3HaueHus (u=const) win GyHKIMH OT KOOPJAUHAT
(u=f(xi)) B TOM UHKCIIE U TPOU3BOIHON U MO KOOPAMHATAM.

I'pannunsie ycnosus (I'Y) onpenenstor u3MeHeHre QYHKIMHU U Ha TPaHUIaX 00BEKTa OT
BPEMEHH T.

MeTonpl CETOK OCHOBAaHBI Ha BBEICHHUM B 00JacTH HWHTETPUPOBAHUS YPABHECHHUS
Pa3HOCTHOM CETKH, CETOYHOIO 1IabJI0OHA, T.€. COBOKYIHOCTH Y3JI0B CETKH, UCIOJB3YEMBIX IS
3aMeHbl AU PepeHInaTbHOTO ypaBHEHUS (B Malloii 00JacTH) pa3HOCTHBIM —aHAJIOTOM
(ammpokcumarueit). [lpn aHanw3e anmpoKCHUMAIMUd OOBIYHO HCIOJB3YIOTCS  Pa3JIOKEHUS
MPOEKIIMU HA CETKY TOYHOTO perieHust quddepeHranbHoi 3a1a4u B psl.

YCTONYMBOCTE PA3HOCTHOM CXEMBI OIPEACNSICTCS HUCIOJB3YeMBbIM TpadapeToM, 10
KOTOpOMY peanusyercs npeoOpa3oBaHHE K KOHEUHO-PA3HOCTHOH CHCTEME YpaBHEHUIl.
CymectByeT 1Ba TpadapeTa: SBHbIM U HESIBHBIH.

Annpokcumarysi o3BOJSET UCCIIEI0BATh YUCIIOBBIE XapaKTEPUCTUKUA M KauyeCTBEHHbIC
CBOWCTBA 00BEKTA, CBOASA 33/a4y K M3YyYCHHIO OoJyiee MPOCTHIX MU Oosee yIoOHBIX 00BEKTOB
(HarpuMmep, TaKUX, XapaKTEePUCTUKU KOTOPBIX JIETKO BHIYHUCISIOTCS MM CBOWCTBA KOTOPBIX yiKe
W3BECTHBI).

Meron Hanmenbmx kBaapatoB (MHK) — maremarndeckuii MeTol, MPUMEHSIEMBIA TSI
pelIeHHs Pa3IMYHBIX 33/a4, OCHOBAHHBI Ha MHUHUMH3AIMH CYMMbI KBaJpaToOB OTKJIOHEHH
HEKOTOPBIX (PYHKIMIA OT MCKOMBIX TMepeMeHHBIX. OH MOXET HCIIOJIB30BAThCS IS «PEIICHUS
MEPEONPEICIICHHBIX CHCTEM YpaBHEHUH (KOT/1a KOJTUYECTBO YPABHEHUH MPEBBIIIACT KOJIUYECTBO
HEU3BECTHBIX), JUIS TIOUCKA PEIICHUS B CIIy4ae OOBIYHBIX (HE IMEepPEOonpeaeNieHHbIX) HETMHEHHBIX
CUCTEM YPaBHEHHWIA, JJIs alllIPOKCUMAIIUY TOUYEYHBIX 3HAYCHUI HEKOTOPOUH (PYHKIIHH.

OcTaTouHBIH YjieH — pa3HOCTh MEXAYy 3aJaHHOW GyHKIUEeHW u (QyHKIuen e&
anmnpoKcuMUpyrome. TeM caMbiM OLIEHKa OCTaTOYHOTO WIEHa SIBISETCS OLIEHKOM TOYHOCTH
paccMaTpuBaeMoil anmnpokcUManuu. DTOT TEPMHUH NPUMEHSETCs, HanmpuMep, B Gopmyse psaa
Tewnopa.

OnTummszanuss — B MaTeMaTHKe, WH()OPMATUKE W WCCICJAOBAHWU OIEpaluii 3amada
HAXOXJCHUS OJKCTpeMyMma (MHHHUMYMa WU MaKCHMyMa) [elIeBOW (QYHKIMH B HEKOTOPOH
00JacT KOHEYHOMEPHOTO BEKTOPHOTO MPOCTPAHCTBA, OTPAHUYCHHON HAOOPOM JIMHEWHBIX
W/WIIN HETUHEWHBIX PAaBEHCTB W/WJIM HEPABEHCTB.



6.1.2. 3amanust 1uig OBTOPEHUS U yriIyOJIeHHUs NpruoOpeTaeMbIX 3HAHUH.

Kon pe3ynbrarta

Ne o6yHeHus 3ananus

1 K231 1. OcHOBHBIE OHATHS - MOJIENb, AITOPUTM, IIPOTPaMMa, BBIYUCITUTEIIbHBIN
9KCHEPUMEHT

2 ITK-2-31 2. CriocoObl TpUOIMKEHHBIX BBIYUCICHUI

3 MTK-2-32 3. OcHOBHBIE TApaMETPbl METOJJ0B NPUOIMKEHHBIX BHIYHACICHUH

4 [1K-2-32 4. MeTobI armmpoKCUMAaIuu QyHKITAN

5 I1K-2-33 5.Bugsr morpermHocTed. MICTOYHUKH TOTPENTHOCTEH

6 I1K-2-33 6. [lonsiTre aOCONIOTHON M OTHOCHUTENILHON MOTPEUTHOCTH

7 [1K-2-34 7. Metoapl nuddepeHIpOBaHS U MHTETPUPOBaHHS HYHKUIUI

8 [1K-2-34 8. Cioco0sl pemeHns cucteM JudQepeHInalbHbIX YpaBHEHUH

9 K235 9. Ilpumepsl NPUMEHEHHS YUCIICHHBIX METOIOB Ul MOZCIUPOBAHUS
9KOHOMMYECKHX MPOLIECCOB
10. TIoHsATHE YHCIEHHOTO AITOPUTMA, ETO PEATU3aLUU B IPOrpaMMHOMN

10 [IK-2-35 cpene.
11. I'paduueckoe mpeacTaBICHUE PEIICHUS YUCICHHOTO aJropuT™Ma
12.0OcHOBHBIEC ANTOPUTMHUYICCKHE KOHCTPYKIMH (JIMHEHHAS, YCIIOBHAS,

11 [1K-2-36 LUKJIUYEecKas).
13. KittoueBble ClI0Ba aTOPUTMHYECKIX KOHCTPYKITHI
14. CuHTakcuuecKkue OOk B 00bEKTaX MPOrpaMMHBIX PEIICHUH, X

12 TK-2-36 HCTIpaBJICHUE. §
15.JIornueckue omuOKH B 00BEKTaX MPOrPaMMHBIX PELICHUH, UX
UCIpaBJICHUE

6.2. 3ajanus, HanpaBieHHbIE HA GOpMUPOBaHKE TPO(ECCUOHATBLHBIX YMEHUH.
No Kon pesynbrara anarus
00yUYCHHS

13 K-2-V1 3anmanue 16 (cm. [punoxkenue 6.2. 3aganusi, HanpaBJICHHBIE HA
¢dhopmupoBaHe MPOPecCHOHAIBHBIX YMEHHI)

14 MK2-V1 3aganue 17 (cMm. [punoxxerne 6.2. 3amanusi, HaIIpaBJIcHHBIC HA
(dhopMupoBaHue MPo(hecCHOHATBHBIX YMCHHIHA)

15 MK-2-Y?2 3ananue 18 (cm. [punoxkenne 6.2. 3aganusi, HanpaBJICHHBIE HA
¢dhopmupoBaHue MPOoPecCHOHANBHBIX YMEHHUI)

16 MK2-Y2 3aganne 19 (cMm. [punoxxenne 6.2. 3amanusi, HaIIpaBJIcHABIC HA
(dhopMupoBaHue MPo(heCcCHOHATBLHBIX YMCHHIH)

17 MK-2-Y3 3anmanue 20 (cm. [punoxkenue 6.2. 3aganusi, HanpaBJICHHBIE HA
¢dhopmupoBaHe MPOoPecCHOHANBHBIX YMEHHI)

18 MK-2-V3 3aganane 21 (cMm. [punoxxenne 6.2. 3amanusi, HaIIpaBJICcHHBIC HA
(dhopMupoBaHue MPo(heCcCHOHATBLHBIX YMCHHIHA)

19 MK-2-V4 3ananue 22 (cm. [lpunoxkenue 6.2. 3aganusi, HanpaBJICHHBIE HA
¢dhopmupoBaHe MPOPecCHOHANBHBIX YMEHHI)

20 MK-2-V4 3aganaue 23 (cMm. [punoxxerne 6.2. 3amanusi, HaIIpaBJIcHABIC HA
(dhopMupoBaHue MPOo(PeCCHOHATBLHBIX YMCHHIHA)

1 MK-2-V5 3ananue 24 (cm. [lpunoxkenue 6.2. 3aganusi, HanpaBJICHHBIE HA
¢dhopmupoBaHe MPOPecCHOHANBHBIX YMEHHI)

2 MK2-V5 3aganue 25 (cMm. [punoxxerne 6.2. 3amanusi, HaIIpaBJICcHHBIC HA
(dhopMupoBaHue MPo(PecCHOHATBHBIX YMCHHIH)

23 MK-2-V6 3ananue 26-28 (cm. [Ipunoxenue 6.2. 3aganus, HanpaBIeHHBIC HA
¢dhopmupoBaHe MPOPecCHOHANBHBIX YMEHHI)

24 MK-2-Y6 3aganue 29-31 (cm. Ilpunoxkenne 6.2. 3amanus, HaIIpaBJICHHBIC Ha

(dhopMupoBaHue MPOPECCHOHATBLHBIX YMCHHI)




6.3. 3agaHus, HampaBlICHHbIE Ha (opMupoBaHHe MNPOPECCHOHATHHBIX HABBIKOB,
BJIAJICHH.
Kon pesynbrara

Ne i quz}{m 3anmanus

25 K-2-B1 3aganne 32 (cMm. [lpunoxxenne 6.3. 3amanusi, HaIIpaBJIcHHBIC Ha
(hopMupoBaHue MPO(PeCCHOHATBLHBIX HABBIKOB, BIIAJICHUN)

2% MK-2-B1 3anpanue 33 (cm. [lpunoxkenue 6.3. 3aganus, HanpaBJICHHBIE HA
(dhopmupoBaHe MPOPecCHOHATBFHBIX HABBIKOB, BIaJCHUN)

27 IK-2-B2 3aganue 34 (cMm. [lpunoxxenne 6.3. 3amanusi, HaIIpaBJICcHHBIC HA
¢ opmupoBaHe MPOPEeCCHOHATBFHBIX HABBIKOB, BIaJCHUN)

8 K-2-B2 3anpanue 35 (cm. [lpunoxkenue 6.3. 3aganus, HanpaBJICHHBIE HA
(dhopMupoBaHue MPO(PECCHOHATBLHBIX HABBIKOB, BIIAJICHUN)

29 K-2-B3 3aganue 36 (cMm. [lpunoxxerne 6.3. 3amanusi, HaIIpaBJIcHHBIC HA
(dhopmupoBaHe MPOPEeCcCHOHATBFHBIX HABBIKOB, BIaJCHUN)

30 K-2-B3 3ananue 37 (cm. [lpunoxkenue 6.3. 3aganusi, HanpaBJICHHBIE HA
(dhopMupoBaHue MPO(PEeCCHOHATBLHBIX HABBIKOB, BIIAJCHUN)

3] TK-2-B4 3aganne 38 (cMm. [Ipmnoxxerne 6.3. 3amanusi, HaIIpaBJICcHHBIC HA
(dhopmupoBaHe MPOPEeCcCHOHATFHBIX HABBIKOB, BIaJCHUN)

3 IK-2-B4 3anmanue 39 (cm. [punoxkenue 6.3. 3aganusi, HanpaBJIeHHBIE HA
(dhopMupoBaHue MPOo(PEeCCHOHATBLHBIX HABBIKOB, BIIAJICHHUIN)

33 K-2-B5 3aganue 40-42 (cm. Ipunoxkenne 6.3. 3amanys, HaIIpaBJICHHBIC Ha
(dhopmupoBaHe MPOPEeCcCHOHATFHBIX HABBIKOB, BIaJCHUN)

34 K-2-B5 3ananue 43-46 (cm. [Ipunoxenue 6.3. 3aganus, HapaBIeHHbIE HA
(dhopMupoBaHue MPO(PEeCCHOHATBLHBIX HABBIKOB, BIIAJCHUN)

35 K-2-B6 3aganue 47 (cMm. [punoxxerne 6.3. 3amanusi, HaIIpaBJIcHHBIC Ha
(dhopmupoBaHe MPOPEeCCHOHATFHBIX HABBIKOB, BIaJCHUN)

36 K-2-B6 3ananue 48 (cm. [lpunoxkenue 6.3. 3aganusi, HanpaBJICHHBIE HA
(dhopMupoBaHue MPo(hecCHOHATbHBIX HABBIKOB, BJIAJICHU)

7. ®OHJ OODEHOYHbIX CPEACTB AJIA ITPOBEJEHUA TEKYIIEI'O
KOHTPOJISI U TIPOMEXYTOYHOM ATTECTAIIMM OBYYAIOIIIUXCS 11O

JUCUUILIMHE (MOAY.JIIO)

7.1. Cpencrsa OLEHUBaHUS B X0JI€ TEKYIIETO KOHTPOJIA:

- MUCbMEHHBIE KpaTKHE OMPOCHI B X0JI€ ayIUTOPHBIX 3aHATHH M0 yueOHOI TUCIHUILINHE;
- pelIeHne 3aa4, IPOBEPKa BBINIOJIHCHHBIX 3a1aHUN;

- BBINIOJIHEHUE 3aJJaHUN U YIIPAXKHEHUH B XO€ MPAKTHUYECKUX 3aHSATHIA;
- OTBETHI Ha BONIPOCHI MPU IPOBEJCHUH 3a4eTa.

7.2. ®OC 15t TEKYIIETO KOHTPOJIA:

No KOZ; g;:zg;;am ®OC Texymero KOHTPOIIS
1 I1K-2-31 3aganue 1 gyia caMoCcTosSITENBEHOM paboTH 11.6.1.2
2 [1K-2-31 3amaHue 2 sl CaMOCTOSATENBHOM paboTh 11.6.1.2
3 I1IK-2-32 3amanue 3 s CaMOCTOSATENBHOM paboThl 11.6.1.2
4 I1K-2-32 3anmanue 4 11 CaMOCTOSATENBHOM paboTsl 11.6.1.2
5 I1K-2-33 3aganue 5 qIg caMOCTOSITENTLHOM paboTh! 11.6.1.2
6 I1K-2-33 3aganue 6 qI1 CaMOCTOSITENTLHOM paboTHI 11.6.1.2
7 I1IK-2-34 3amanue 7 s CaMOCTOSTENBHOM paboTh 11.6.1.2
8 I1IK-2-34 3amanue 8 s CaMOCTOSATENBHOM paboTsl 11.6.1.2
9 T1IK-2-35 3amanue 9 s caMOCTOATENBHOM paboTs! 11.6.1.2
10 I1K-2-35 3amanue 10 11t caMOCTOSTEbHOM paboThI 1M.6.1.2




11 I1K-2-36 3anmanue 11-12 nist camocTosiTenbHOM paboTel 11.6.1.2

12 [1K-2-36 Sanmanue 13-15 aus camocTosTenbHON paboTh 11.6.1.2

13 IIK-2-V1 3anmanue 16 11t caMOCTOSITEIbHON PabOTHhI 11.6.2

14 [IK-2-V1 3amanue 17 yist caMOCTOSTETLHON paOOTHI 11.6.2

15 [1K-2-Y2 3anmanue 18 mist caMoCTOSTETbHON padOTHI 11.6.2

16 [1K-2-Y2 3anmanue 19 st camocTosSTenbHON PadOTHI 11.6.2

17 I1K-2-VY3 3amanue 20 1t CaMOCTOSITEILHON pabOThI 11.6.2

18 I1K-2-Y3 3amanue 21 11st CaMOCTOSITEIbHON PabOTHI 11.6.2

19 [1IK-2-Y4 3amanue 22 yisi CAaMOCTOSTETLHON pabOTHI 11.6.2

20 [1IK-2-Y4 3amanue 23 isi CaMOCTOSTENTbHON pa0OTHI 11.6.2

21 I1IK-2-V5 3anmanue 24 st CaMOCTOSITeIbHON pabOThI 11.6.2

22 [1K-2-V5 3amanue 25 st CaMOCTOSITeIbHON pabOThI 11.6.2

23 I1K-2-Y6 3amanue 26-28 11 caMOCTOATEIbHON paOboThI 11.6.2

24 [IK-2-Y6 3amanue 29-31 myist caMoCTOsITeNbHOM paboThl 11.6.2

25 IIK-2-B1 3amanue 32 Juisi CaMOCTOSTENLHON PaboTHI 11.6.3

26 I1K-2-B1 3anmanue 33 st CaMOCTOSTEIbHOM PaboThI 11.6.3

27 I1K-2-B2 3anmanue 34 st CaMOCTOSTEIbHOM PaboTHI 11.6.3

28 [1IK-2-B2 3amanue 35 UIsi CaMOCTOSTENLHOM PaboTHI 11.6.3

29 [1IK-2-B3 3amanue 36 JUIsi CaMOCTOSTENLHON PaboTHI 11.6.3

30 [1IK-2-B3 3amanue 37 JUisi CaMOCTOSTENLHOM PaboTHI 11.6.3

31 I1K-2-B4 3anmanue 38 st CaMOCTOSTEILHOM PaboTHI 11.6.3

32 I1K-2-B4 3amanue 39 st CaMOCTOSTEIbHOM PaboTHI 11.6.3

33 [TIK-2-B5 3anmanue 40-43 nis caMOCTOATENBHON paOOTHI 11.6.3

34 ITIK-2-B5 3amanue 44-46 1 caMOCTOATENBHON paOOTHI 11.6.3

35 I1K-2-B6 3anmanue 47 UIsi CaMOCTOSTEILHOM PaboThI 11.6.3

36 I1K-2-B6 3anmanue 48 151 CaMOCTOSTEILHOM PaboTHI 11.6.3

7.3 ®OC 151 IPOMEKYTOUHOM aTTECTALUM:
3amaHus U1 OLICHKH 3HAHUWI.
No Kon pesynbrarta ananus
00yUYCHHS
1. [IporpamMmMHOe 0OeCTICUCHHE YUCICHHOTO MOICITHPOBAHMS
SKOHOMHUYECKUX U €CTECTBEHHOHAYYHBIX IIPOLIECCOB.
2. [TorpenrHocTy YUCIACHHOTO pelieHus 3a1auu. FictouHuky u
1 I1K-2-31 KJTacCH(PUKAITUS TOTPEITHOCTH. BRIUHCINTENbHAS TOTPENTHOCTD.

6. 3a1aya HaXOXKJICHUS HHTEPIIOJIUPYIONIET0 MHOTOWICHA.
21. Metonpb! perieHns: CUCTEMBI TMHEWHBIX ypaBHEHUN. To4HbIE U
MPUOJIMHKEHHBIE METOIbI PEIICHUS 3aJauu.
26. MeTonpl peleHus HeMMHEHHBIX YPaBHEHUH. 3a1ava JOKaIH3aIluu
KOpHEW ypaBHEHUSI.
29. CucteMbl HEMMHENHBIX YPaBHEHUM, METOBI UX PELICHUS: METOJ
npocToil urepanuu, Metos HetoToHa.

2 [K-2-31
31. Pa3nencHHbBIC 1 KOHEYHBIC PA3HOCTH, YUCICHHOE AU PEpEeHITUPOBAHUE
¢byHKUIMH.
32. OnTUMU3aIMOHHBIE 3a/1a4H, UX CBS3b C CUCTEMaMU HETMHEIHBIX
ypaBHeHUN. MeToIbl ciTycKa.
5. Unrepnionsuusa ¢pynkuuii. [loctanoBka 3amaun npuOIKEeHUS (YHKIHH.
6. 3a1aya HaXOXKJICHUS HHTEPIIOJIUPYIONIET0 MHOTOWICHA.
7. NaTepnonsnus Gpyakmum MEOTOWIeHOM Jlarpamka. [TorpenHocTs

3 TK-2-32 oo

8. PaznenenHbie pa3HOCTH, UHTEPIOIALUOHHBIN monuHoM HeloToHa.
ITorpemrHocTs MeToAa.

9. I'padpuaeckas HHTEpPIIPETAITHS 3aa9H HHTEPIOJISIINH.

10. MeTo1bl MOCTPOEHUS TPUTOHOMETPUYECKON MHTEPIIOJISAIINH.




11. YUto Takoe oOpaTHast MHTEPIOSIIHS?
12. MaTeponAIus CIUTaitHaAMH.

[K-2-32

13. OOr11ast MoCTaHOBKA 3a7aui HAXOKIACHHS IPHOIIIKAIOIIEeH ()YHKIUH.

14. Annpoxcumanus ¢pyHKIui. MeTon HAaMMEHBIINX KBaIpaToB IJIst
MTOCTpOeHHUS (YYHKIIMHA HAWITYUIIETO TPUOIFKCHHUS.

15. JIuneitnas, KBagpaTuyHas THIIEPOOIMYECKas alMPOKCUMAIIUU (PYHKIINH.
16. Kak onpenenuTs MOIX0MAIIyI0 QYHKIHIO allIpOKCHMAIin?

17. Yro Takoe k03¢ HULHEHT KOPPEIIHHY, KaK ero HanTu?

18. 3agaua HaXOXKACHUS CriaKUBaroIeH (cpeaHei) QyHKIUM.

19. Tpenn. 3amaga o moctpoernn TpeHaa. Ce30HHBIC KOIeOaHus.

20. 3agayua SKCTpanosSIUu.

[K-2-33

2. [lorpenrHoCTH YUCICHHOTO PEMICHS 3a0a9n. VICTOUHUKY 1
KJIacCU(HUKAIMS MOTPEITHOCTH. BpIMuCIUTENbHAS TOTPENTHOCTb.

I1K-2-33

3. AOcomroTHast 1 OTHOCUTENbHAS NOrpeHOCTH. DOPMBI 3aNiCH JaHHBIX.
[NorpemnocTy QyHKIMA.

4. IcTOYHUKY TIOTPENTHOCTH PEIIeHHs], METOIbI YMEHBIIEHHSI TOTPEITHOCTH.
OO6partHas 3a/1a4a TEOPUH TOTPEITHOCTH.

[1K-2-34

21. Metonp! perieHns: CUCTEMBI TMHEWHBIX ypaBHEHUN. ToYHbIE U
NpUOIMKEHHBIE METOIbI PEILICHHS 3aauu.

22. IlonsTHe 00 UTEPANMOHHBIX METOIAX PEUICHUS CUCTEMBI THHEHHBIX
ypaBHEeHUH. MeTo1 IpocToil UTepanuy.

23. OnTuMu3anus IpoCcTOro UTepaIoHHoro MeToaa. Metosl Skoou u
3eiinens.

24. banancoBsie Mojeny. VccnenoBanue YUCIEHHOTO PEIISHUs 3a/1a4H.

[1K-2-34

25. UnTepnperaliyst KOCBEHHBIX 3aTpaT, Kak UTepaluii IpH MOCTPOESHUHU
pemenus. 26. MeTozs! pellieHns HEMMHEHHBIX YpaBHEHUH. 3a1aua
JIOKaTU3alny KOpHE# ypaBHeHU. 27. MEeTOIbI TUXOTOMUH (IETICHIS
OTpe3Ka IOoTojaM), METO XOpI, MeToJ . 28. CXOAMMOCTh UTEPAITMOHHBIX
METOAOB HaXOXKJICHHs KOpHEH ypaBHEeHUH, Moaudukauu metoaa Herotona.
29. CucteMbl HEMMHEHHBIX YPaBHEHUH, METOBI UX PEIICHUS: METO
npoctoit urepanuu, Metox HerotoHa. 30. MeTo HaucKopeuIero
IpagneHTHOro ciycka. OLeHKa CKOPOCTH CXOAUMOCTH U OLIMOKH
UTEPAIIMOHHBIX METOJIOB.

I1K-2-35

31. PazmencHHbIC U KOHEYHBIC PA3HOCTH, YUCICHHOE TU(hepeHITMPOBaHNE
(hyHKIHH.

32. OnTUMU3aLMOHHBIC 331a4H, UX CBSI3b C CUCTEMaMU HEIMHEUHBIX
ypaBHeHUN. MeTo/IbI ciiycKa.

33. IlocTaHOBKa 3a[ja41 JIOKAJTHHON M IN100aTbHON ONITUMH3AIHH.

34. Yucnennsle METOABI 3a4a4n 0€3yCIOBHOW ONTUMHU3ALNH (YHKINU
OJIHOM U HECKOJIbKUX MEePEMEHHBIX..

35. IlocTaHoOBKa 3a7]a4¥ YUCIICHHOTO HHTETPUPOBAHUS.

36. UucneHHOE MHTETPUPOBaHUE, KBAAPATYPHBIE POPMYIIBL: hopMya
MPSIMOYTOJILHUKOB, (popMyIia Tparenni, popmyna Cumiicona. OrieHka
MOTPEIIHOCTH KBaAPATYPHBIX POPMYIL.

37. I'paduueckast MHTEPIPETAIHSI METOIOB YUCICHHOTO HHTETPUPOBAHUSI.
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[K-2-35

38. OcnoBHas unes merona Monre-Kapio. I'paduyeckas uateprperanus
METo/a.

39. Yncnennsie MeToab! 3aaun Koy, PasnoskeHne penieHust B psT
Telinopa.

40. MeTtoag! Diinepa, perieHus 1udpepeHInaIbHOr0 YpaBHEHHS.

41. I'paduueckas HHTEpIpETALHI MEeTO1a Diiepa, YCOBEPIICHCTBOBAHHOTO
MeToaa Ditepa

42. OneHka NorpemHocTy penieHnus B Metogax Pynre-Kyrra.

43. Cuctemsl nuddepeHInaIbHbIX YpaBHEHUH, METOIBI X PEIICHHUIA.

44. JluHeliHble, aBTOHOMHBIE cUCTeMBbI Au(epeHInaTbHbIX YPAaBHEHHH.
45. MonenupoBaHue KOHKYPEHLIMU B 3KOHOMHUYECKUX CUCTEMAX THIA
“XUIIHUK-KEepTBa”.




46. TeopeTHyecKUl U IMIOUPUUYECKHUM MOAXOABI K aHATN3Y SKOHOMUYECKUX U
€CTECTBCHHOHAYYHBIX JaHHBIX: TeHEepaIbHas COBOKYITHOCTh M BRIOOpKA.

47. Koppensius BenuduH. KoappuimeHT Koppesaium, ero YuCICHHbII

11 [1K-2-36 pacueT 11l KOHEYHOU BBIOOPKH.
48. Mopens THHEWHON perpecCcuy, METO HAMMEHBIIIUX KBaJIPaTOB.
49. MoaenupoBaHHUe CTATUCTHICCKUX pacIpeaesieHnit (pacipeaeneHme
Beprynnu, pacnpenenenue Jlamnaca, paBHOMEPHOE U HOPMAJILHOE

12 I1K-2-36 pacrmpeneneHus).
50. Dmmmupudeckre GYHKIUN pacupeneacHui. YncienHas mpoBepka
CTAaTHCTUYECKHX TUIOTE3.

3agaHus 1)1 OLICHKH YMEHUH.
No Kon pesynbrara anarus
o0yJueHUs

B kadecTBe pOHIOB OIICHOYHBIX CPEACTB sl OLEHKN YMEHUI

1 [IK-2-V1 00y4aroIIerocs UCIOJb3YIOTCS 3a1aHus 16, pPeKOMEHIOBAHHBIC IS
BBITIOJTHCHHS B YaChl CAMOCTOSITEITEHON pa0boTHI (pazmen 6.2.)
B kadecTBe pOHIOB OLICHOYHBIX CPEACTB ISl OLIEHKN YMEHUI

2 [K-2-V1 00y4Yaromerocs UCTONb3YIOTCS 3a1aHus 17, peKOMEHIOBaHHBIE AJIs
BBITIOJTHCHHS B YaChl CAMOCTOSITEIILHON pa0boThI (pazmen 6.2.)
B kauecTBe OHIOB OIIEHOYHBIX CPEICTB ISl OLICHKH YMEHHH

3 [K-2-Y2 00ydYaromerocs UCTIONB3YIOTCS 3a1aHus 18, pekoMeHIOBaHHBIE IS
BEITIOJTHEHHS B YaChl CAMOCTOSITENILHOM paboThI (pa3aen 6.2.)
B kauecTBe OHIOB OIIEHOYHBIX CPEICTB ISl OLICHKH YMEHHH

4 [K-2-Y2 00ydYaromerocs UCTIONb3YIOTCS 3a1aHus 19, pekoMeHI0BaHHbIE IS
BEITIOJTHEHHS B YaChl CAMOCTOSITENILHOM paboThl (pa3aen 6.2.)
B kauecTBe (OHIOB OIIEHOYHBIX CPEICTB ISl OLICHKH YMEHHH

5 [IK-2-Y3 00y4aroIIerocs UCIoJb3yIOTCs 3aaaHus 20, pPeKOMEHIOBAHHBIC IS
BEITIOJTHEHHS B YaChl CAMOCTOSITEIILHOM paboThI (pa3zaen 6.2.)
B kadecTBe pOHIOB OIICHOYHBIX CPEACTB sl OLEHKN YMEHUI

6 [IK-2-Y3 00y4aroIIerocs UCIOJb3YIOTCS 3a1aHus 21, peKOMEHIOBAHHBIC IS
BBITIOJTHCHHS B YaChl CAMOCTOSITEITEHON pa0boTHI (pazmen 6.2.)
B kadecTBe pOHIOB OLICHOYHBIX CPEACTB sl OLEHKN YMEHUI

7 [K-2-V4 00y4aromerocs UCTIONb3YIOTCS 3aaHus 22, peKOMEHIOBaHHBIE IS
BBITIOJTHCHHS B YaChl CAMOCTOSITETEHON pa0boTHI (pazmen 6.2.)
B kauecTBe (OHIOB OIIEHOUHBIX CPEICTB ISl OLICHKH YMEHHH

8 [K-2-V4 00y4Yaromerocs UCTIONB3YIOTCS 3aaHus 23, peKOMEHIOBaHHBIE IS
BBITIOJTHCHHS B YaChl CAMOCTOSITEITLHON pa0boThI (pazmen 6.2.)
B kauecTBe OHIOB OIIEHOUHBIX CPEACTB IS OIICHKH YMEHHUN

9 [K-2-¥5 00y4Yaromerocs UCTIONb3YIOTCS 3aAaHus 24, peKOMEHIOBaHHBIE IS
BEITIOJTHEHHS B YaChl CAMOCTOSITENILHOM paboThI (pasaen 6.2.)
B kauecTBe (OHIOB OIIEHOYHBIX CPEICTB IS OLICHKH YMEHHH

10 [IK-2-V5 00y4aroIIerocs UCIOJb3YIOTCS 3adaHus 25, pPeKOMEHIOBAHHBIC IS
BEITIOJTHEHHS B YaChl CAMOCTOSITENILHOM paboThI (pasaen 6.2.)
B kadecTBe pOHIOB OLICHOYHBIX CPEACTB sl OLEHKN YMEHUH

11 [IK-2-Y6 00y4aroIIerocs UCIOJb3YIOTCS 3adaHus 26-28, peKOMEHA0BaHHbIC IS
BBITIOJTHCHHS B YaChl CAMOCTOSITETEHON pa0boTHI (pazmen 6.2.)
B kadecTBe pOHIOB OIICHOYHBIX CPEACTB IS OLIEHKH YMEHUI

12 [K-2-Y6 00ydJaromerocs UCTONb3YIOTCA 3aAanus 29-31, peKoMeHI0BaHHbIE IS
BBITIOJTHCHHS B YaChl CAMOCTOSITETLHON pa0boThI (pazmen 6.2.)

3amanus, HanpaBJICHHBIC HA (HOPMHUPOBaHKE MPO(DHEeCcCHOHATBHBIX HABBIKOB, BIIAJICHUN.
No Kon pesynbrara anarus
00yUYCHHS
1 IIK-2-B1 B kauecTBe OHIOB OIIEHOYHBIX CPEACTB JUIsI OIICHKH HABBIKOB, BJIAJICHUH,




OTIBITA IESITETILHOCTH 00Y4aloLIerocs: HCIONIB3YIOTCS 3a1aHus 32,
PEKOMEH/I0BaHHBIE JJIsl BBITIOJTHEHHS B YaChl CAMOCTOSITEIEHON paboThI
(pa3zen 6.3.), a TakKe pelIeHHe 3a7ay Ha CEMUHAPCKUX 3aHIATHUSX,
BBINOJIHEHHE KOHTPOJIBHOH paboThI

[IK-2-B1

B xauecTBe pOHIOB OIIEHOUHBIX CPEICTB ISl OLIEHKH HaBBIKOB, BIAJICHUMH,
OTIBITA ACSITSIIBHOCTH 00yYaIOIIEroCs HCIIOIB3YIOTCS 3a1aHus 33,
PEKOMEHIOBaHHBIC /17151 BBIMOJIHEHHS B YaChl CAMOCTOATEIILHON pabOTHI
(pa3zen 6.3.), a TakKe pelIeHHe 3a7ad Ha CEMUHAPCKUX 3aHATHUSX,
BBITIOJTHEHHE KOHTPOJIBHOH paboTHI

[1K-2-B2

B kadectBe GOHIOB OIIEHOYHBIX CPEICTB JIJISl OIICHKN HABBIKOB, BIIAJICHUH,
OTIBITA JICATEILHOCTH 00YYArOIIerocs UCTIONB3YIOTCS 3a1aHus 34,
PEKOMEH/IOBaHHBIC JIJIS BBIMIOJIHEHHS B YaChl CAMOCTOSATEILHON pabOTHI
(pazmen 6.3.), a TakXKe pemIcHUE 3a7a9 Ha CEMUHAPCKUX 3aHATHSAX,
BBITIOJTHCHUE KOHTPOJILHOM PabOThI

[1IK-2-B2

B kadecTBe OHIOB OLIEHOYHBIX CPEACTB AJIS OLICHKH HABBIKOB, BIAJCHUH,
OIIBITA AEATEIBHOCTH 00YYAIOIIET0Cs HCIIONIB3YIOTCS 3a1aHus 35,
PEKOMEH/I0BAHHBIE JJIs BBIIIOJTHEHHS B YaChl CAMOCTOSITEIEHON PaboThI
(pa3zen 6.3.), a Takke pelIeHHe 3aay Ha CEMUHAPCKUX 3aHATHUSX,
BBINOJIHEHHE KOHTPOJBHOH paboTEhI

[1K-2-B3

B kauecTBe GOHIOB OIIEHOYHBIX CPEICTB JIJISl OIICHKH HABBIKOB, BIIAJICHUH,
OTIBITA JICATEILHOCTH 00YYarOIIerocs UCTIONB3YIOTCS 3aaHus 36,
PEKOMEHIOBaHHBIE ISl BRITIOJTHEHHS B YaChl CAMOCTOSATEIIBHON pabOTHI
(pazmen 6.3.), a TakXKe pelIcHUE 3a7a9 Ha CEMUHAPCKUX 3aHATHSAX,
BBITOJIHEHHE KOHTPOJIHHON paboThI

I1K-2-B3

B kauecTBe OHIOB OIICHOYHBIX CPEACTB JUISI OIICHKH HABBIKOB, BJIA/ICHUH,
OTIBITA JICATEILHOCTH 00YYArOIIEroCs UCTIONB3YIOTCS 3a1aHus 37,
PEKOMEH/IOBaHHBIC JIJIS BBIMIOJIHEHHS B YaChl CAMOCTOSATEILHON paOOThI
(pazmen 6.3.), a TakXKe pelIcHUE 3a71a9 Ha CEMUHAPCKUX 3aHATHSAX,
BEITIOJTHEHHE KOHTPOJILHOM PabOThI

[1K-2-B4

B xauectBe )OHIOB OIIEHOUYHBIX CPEICTB IS OLIEHKH HABBIKOB, BIAJCHUM,
OTIBITa ACSITSIIBHOCTH 00yYJaIOIIeroCs HCIIOIB3YIOTCS 3a1aHus 38,
PEKOMEHIOBaHHBIC /17151 BBIMOJIIHEHHS B YaChl CAMOCTOATEIILHON pabOTHI
(pa3men 6.3.), a Tarkke pelIeHHe 3a7ay Ha CEMUHAPCKUX 3aHIATHUSX,
BBITIOJTHEHHE KOHTPOJIBHOH paboTHI

[1K-2-B4

B kavectBe GOHIOB OIIEHOYHBIX CPEICTB JIJISl OIICHKN HABBIKOB, BIIAJICHUI,
OTIBITA JICATEILHOCTH 00YYArOIIEerocs UCTIONB3YIOTCS 3a1aHus 39,
PEKOMEHIOBaHHBIC ISl BHITIOJHEHHS B YaChl CAMOCTOSATEIIBHON pabOTHI
(pazmen 6.3.), a TakXKe pelIcHUE 3a7a9 Ha CEMUHAPCKUX 3aHATHSAX,
BEITIOJTHCHUE KOHTPOJILHOM PabOThI

I1K-2-B5

B kadectBe POHIOB OLIEHOYHBIX CPEACTB AJIs OLICHKH HABBIKOB, BIAJCHUH,
OTIBITa ACSATCIIBHOCTH 00yYaOIIerocs UCIOIb3yIoTes 3ananus 40-43,
PEKOMEH/I0BAHHBIE JJIs BBIIIOJTHEHHS B YaChl CAMOCTOSITEIEHON paboThI
(pa3zen 6.3.), a TarkKe pelIeHHe 3a7ad Ha CEMUHAPCKUX 3aHITHUSX,
BBINOJIHEHHE KOHTPOJBHON paboThI
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[K-2-B5

B kauectBe GOHIOB OIIEHOYHBIX CPEICTB JIJISl OIICHKN HABBIKOB, BIIAJICHUH,
OTIBITA ACSATCIIBHOCTH 00yYaOIIeroCs UCIIOIB3YIOTCS 3aanus 44-46,
PEKOMEHIOBaHHBIE JIJISl BHITIOJHEHHS B YaChl CAMOCTOSATEIIBHON pabOTHI
(pazmen 6.3.), a TaKkXKe pelIcHUE 3a7a9 Ha CEMUHAPCKUX 3aHATHSAX,
BBINOJIHEHHE KOHTPOJIHHOH paboThI

11

I1IK-2-B6

B kauecTBe OHIOB OIIEHOYHBIX CPEACTB JUISI OIICHKH HABBIKOB, BJIAJICHUH,
OTIBITA JICATEILHOCTH 00YYArOIIEeroCs UCTIONB3YIOTCS 3aaHus 47,
PEKOMEH/IOBaHHBIC JIJIS BBIMIOJIHEHHS B YaChl CAMOCTOSATENILHON pabOThI
(pazmen 6.3.), a TakXKe pemIcHUE 3a7a9 Ha CEMUHAPCKUX 3aHATHSAX,
BEITIOJTHEHHE KOHTPOJILHOM PabOTHI
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I1IK-2-B6

B kauecTBe POHIOB OIICHOYHBIX CPEACTB JUISI OIICHKH HABBIKOB, BJIAJICHUH,
OTIBITa ACSITCIIBHOCTH 00yYJaIOIIEroCs HCIIOIB3YIOTCS 3a1aHus 48,
PEKOMEH IOBaHHBIC JIJISl BRIIOJHEHHS B YaChl CAMOCTOSTEIIBEHON pabOTHI




(pa3zen 6.3.), a TakKe pelIeHHe 3a7ay Ha CEMUHAPCKUX 3aHATHUSX,
BBITIOJTHEHHE KOHTPOJIBHOH paboTHI

8. IEPEYUEHb OCHOBHOM U JONOJHUTEJBbHOM YYEBHOM
JUTEPATYPBI, HEOBXOJIUMOM JIISI OCBOEHUS AUCIHUITIJIUHBI (MOLYJIS)

a) OCHOBHas JTUTEpaTypa:

1. OrneBa 3. H.6 coct. Marematudeckue Meroabl uccineaoBanus / O.H. OrHema. -
KemepoBo : KemepoBckuil rocynapCTBeHHbI MHCTUTYT KyiabTypbl, 2014. - 98 c. - ISBN
KemGuki 98. - URL: https://ibooks.ru/bookshelf/351190/reading. - TeKkcT: 3MeKTPOHHBIH.

2. KupwsnoB J[. Mathcad 15/ Mathcad Prime 1.0 / JI. Kupssinos. - Cankt-IlerepOypr :
bXB-Ilerepoypr, 2012. - 432 c¢. - ISBN 978-5-9775-0746-2. - URL:
https://ibooks.ru/bookshelf/24808/reading. - TeKCT: 31EKTPOHHBIA.

3. 3aronckuii A.B. IlporpammupoBaHre M OCHOBBI aaropuTMM3anuu. Teopernueckue
OCHOBBI M IPUMEPHI peaju3alMu YUCIeHHBIX MeToZoB / A.B. 3aronckuii, H.B. bunsdensa. -
Mocksa : HWI[ PHUOP, 2020. - 167 c. - ISBN 978-5-369-01195-9. - URL:
https://ibooks.ru/bookshelf/378092/reading. - TeKkCT: 3JIEKTPOHHBIHA.

0) IOTIOJTHUTEIbHAS JTUTEPATYpA:

1. anapa N.I'. MaremaTuueckasi 5JKOHOMHKA : Y4eOHHK JJIs CTYIEHTOB OakaiaBpuara u
MarucTpaTypbl SKOHOMHUYECKUX BYy30B U (akynbreToB / W.I'. Illanapa. - Mocksa : IIpomereit,
2018. - 176 c. - ISBN 978-5-907003-04-0. - URL.: https://ibooks.ru/bookshelf/359690/reading. -
TekeT: DIeKTPOHHBIN.

2. Metonpl ontumuzanuu B mpumepax B makere MathCad 15. Yacte II : yueGHoe
nocobue / C. B. Prikos, U. B. Kyapssuesa, C. A. Poikos, B. A. PeikoB. — CII6. : YHuBepcurer
NTMO, 2016. — 178 c. — ISBN 978-5-9906483-1-9. — TekcT : 2MeKTPOHHBIN // DIEKTPOHHO-
o6ubmmoteynas cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/67287.html

3. I'pomenko B. B. MaremaTtnueckast s5koHOMUKa: yueOHOe nocodue / B.B. I'pomenko. -
MockBa : EAOM, 2009. - 84 «c. - ISBN 978-5-374-00207-2. - URL:
https://ibooks.ru/bookshelf/334495/reading. - TeKCT: 3JIEKTPOHHBIHA.

9. HIEPEYEHb KOMIUVIEKTOB JIMIHEH3MOHHOT'O U CBOBOJHO
PACITPOCTPAHAEMOI'O ITIPOI'PAMMHOI'O OBECIIEYEHUAA],
W CHOJIb3YEMOI'O ITPY U3YUYEHHUH YUYEBHOM U CIHUIIIMHBI

[Ipu wu3ydyeHuu y4yeOHOM IUCHUILIMHBI (B TOM 4HCIE€ B HMHTEPAKTHBHOH (opme)
IpernonaraeTcss MPUMEHEHHE COBPEMEHHBIX WH(GOpPMAIMOHHBIX TexHosoruil. Komruiekrt
IPOTPaMMHOTO 0OecrieueHHs I UX UCIOIb30BAHUS BKIIOUAET B ceO:

makeTel o(puCHOro mporpaMmHoro obecreuenus Microsoft Office (Word, Excel,
PowerPoint), OpenOffice;




BeO-Opaysep (Google Chrome, Mozilla Firefox, Internet Explorer ap.);

3JIEKTPOHHYIO OMOIMOTEYHYIO cucTeMy ibooks.ru.

Jlnst noctyna K yueOHOMY IUIaHy M pe3yJbTaTaM OCBOCHUS AUCIUILIUHBI, (POPMHUPOBAHUS
[optdonmno obyuaromierocst ucronp3yercs: JINUHbI KaOMHET cTyAeHTa (OH-JaiH JOCTYN uepes
cetb HWutepuer). Jlns oOecredeHuss AOCTynma OOYyYarOIIMXCS BO BHEy4eOHOE BpeMs K
AJNIEKTPOHHBIM 00pa30BaTENBHBIM pecypcaM y4eOHOW AWCIUILIMHBI, a TaKXe IUIsl CTYACHTOB,
00yJaromuXxcsi ¢ MPUMEHEHHUEM TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHMA, UCIIOIB3YeTCs
nopTa AEeKTpoHHOTo 00y4yeHus Ha 6a3ze CJIO Moodle (on-nmaiin moctym yepe3 cetb HTepHET).

10. HEPEYEHb PECYPCOB HH®OPMAIIMOHHO-
TEJJEKOMMYHUKAIIMOHHON CETH «AHTEPHET», HEOBXOJIUMBIX 15
OCBOEHMS JNCHHUIIVIMHBI

https://cyberleninka.ru/ nayunas snexkrponnas oubnuorexka «KUBEPJIEHWMHKA»

https://hub.exponenta.ru/ MmaremaTHueCKuil mopra

http://eqworld.ipmnet.ru/ cBoGoaHbIli pecypc Mwup MaTeMaTH4YeCKUX ypaBHEHUH
EqWorld

https://ibooks.ru/ DnexTponHas 6ubimoreyHas cucrema « AMOyKe»

11. OBYYEHUE NHBAJINJI0B U JINLl C OI'PAHUYEHHBIMUA
BO3MOXHOCTAMM 3/10POBbs

N3yuenne y4eOHOW IUCHMIUIMHBI OOYyYarOIIMMHUCS WHBAIMIAAMA W JHUIAMH C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI OCYILECTBIIIETCS B COOTBETCTBUHM ¢ [IpHukazom
MunucrepcTBa o0pazoBanus u Hayku P® ot 9 Hos16ps 2015 r. Ne 1309 «O6 yrBepkaeHUn
[Mopsinka oOecriedeHHsT YCIOBUH TOCTYITHOCTH UISI MHBAJIUAOB OOBEKTOB W IMPEIOCTABIISIEMBIX
yciryr B cdepe oOpa3oBaHMs, a TaKXKE OKa3aHWS MM TPU STOM HEOOXOIUMOW momommy» (C
U3MEHCHHSIMH U JIOTIOJHEHUSMH), METOAMYECKHMHA PEKOMEHAAUSIMHI 110 OpTaHU3aIiH
o0Opa3oBaTeNbHOrO Tpolecca s OOyuyeHUs UWHBAIMJAOB M JIMI C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH 3/I0pOBbSI B 00pa30oBaTEIbHBIX OPraHMU3ALUAX BBICIIEI0 O00pa3oBaHUs, B TOM
Yycle OCHAIEHHOCTH O0pa3oBaTeIbHOTO MpOIEecca, YTBEPKACHHBIMH MUHHCTEPCTBOM
oOpa3zoBanus u Hayku PO 08.04.2014r. Ne AK-44/058H.

Jluma ¢ orpaHWYEHHBIMH BO3MOXKHOCTSIMH 3IIOPOBbSI M WHBAIUIBI 00ECIICYMBAIOTCS
AJIEKTPOHHBIMU 00pa30BaTEIbHBIMHU PECYPCaMU, aJaTHPOBAHHBIMHU K COCTOSTHHIO UX 3I0POBBSI.

[IpenocraBiieHue CHeNHUaIbHBIX TEXHHYECKHX CPEICTB OOYYEHHS KOJUICKTHBHOTO W
WHIUBUIYAIbHOTO TIOJIb30BaHUSA, TMOA00p © pa3paboTka ydeOHBIX MaTepHAIOB s
00yYaromuXxcst ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbsI IPOU3BOAUTCS MPENOAaBaTeIsIMU
C Y4YeTOM WHIUBUAYAIbHBIX IICUXO(U3NOIOTHUECKUX OCOOCHHOCTEH OO0ydJaromuxcs u
cneunuku mpuemMa-nepenadun yueOoHoi nHdopMalu Ha OCHOBaHUU NPOCHOBI, BEIPAXKEHHOW B
nUChMEHHOU (hopme.

C oOyvaromuMucs 1O WHIWBHIYaIbHOMY IUIAaHY WM WHAWBHIYAIBHOMY TpaduKy
IPOBOJISITCSI MHAMBHyaTbHBIC 3aHATUS M KOHCYJIbTAIUH.



12. ONMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI,
HEOBXOJIUMOIi JJ151 OCYIECTBJEHUSI OBPA30BATEJIBHOI'O TPOLIECCA
MO JUCHUILIMHE (MOJLYJIIO)

VYyebHas AUCHUIUIMHA peaTu3yeTcs B ayauTopuu 329.

OobopynoBanmue:

VYyebnas mebenb: pabodee MeCTO MperojaBaTels — CTOJ, CTYN, y4eOHbIe MecTa JyIs
00y4aromuxcst — MapThl, CTYIbS; JOCKA.

TexHuueckue cpeacTBa 00y4eHHs :

[lepeHocHOE MyIBTUMEIMITHOE 000PYIOBAHHUE:

HoyTt0yk, ¢ BbIx00M B ceThb HTEpHET U ¢ AOCTYIIOM B AJIEKTPOHHO-UH(OPMALIMOHHYIO
Cpelly UHCTUTYTA, IPOEKTOpP, IKPaH JEMOHCTPALIMOHHBIMH.

Jlis mpoBeleHHsl 3aHSATUM CEeMHHApCKOro THIA, JIabopaTOpHBIX paboT, TEKyIEero
KOHTPOJII U TMPOMEXKYTOYHOM aTTecTalvi ¥ WHAUBUIYAJbHBIX KOHCYJIbTALUWA MCIOIb3YETCS
ayautopus 310.

OobopynoBanmue:

VYyebnas mebenb: pabodee MeCTO MperojaBaTels — CTOJ, CTYN, y4eOHbIe MecTa JyIst
00y4aromuxcst — MapThl, CTYJbS; JOCKA.

TexHuueckue cpeacTBa 00y4eHms :

[TepeHocHOE MyIBTUMEIMITHOE 000PYIOBAHNUE:

HoyTt0yk, ¢ BbIx00M B ceThb HTEpPHET U C AOCTYIIOM B AJIEKTPOHHO-UH(OPMALIMOHHYIO
Cpelly UHCTUTYTa, MPOEKTOP, 3KPaH JEMOHCTPALIMOHHBIN.

Jl51 caMoCTOSITENIbHOM paboThl CTY/IEHTOB M HAallMCAaHUSI KypCOBBIX pabOT MCHOJIb3yeTCs
aynurtopus 314.

OobopynoBanue:

VYuebnas meOenb: pabodyee MECTO INpernoAaBaTesss — CTOJ, CTYJ;, ydyeOHble MecTa s
00y4aroIuXxcsi — HapThl, CTYJbS; JOCKA; KOHIUIIUOHED.

TexHuveckue cpeAcTBa 00y4eHUsI:

[TepenocHoe MynbTUMETUITHOE 00OPYIOBAHUE:!

Hoyt6yk, ¢ BbIx00M B ceTh HTEpHET U ¢ AOCTYIIOM B 3JIEKTPOHHO-UH(OPMALIMOHHYIO

Cpelly UHCTUTYTA, MPOEKTOpP, IKPaH JEMOHCTPAIIIOHHBIMH.
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6.2. 3a0anusn, nanpaenennsvle Ha opmuposanue nPoPheccuoHaIbHLIX YMEHUIL:

Kon
Ne 3ananue pe3yJibTaTa
00y4yeHus
Haiinute 3HaueHne MpOM3BOAHBIX QYHKIUHA TOUKE 5.
x) = In(v2x + x°
| S@ =) —
41In(x)
g(x)=—"""—"-
1+ In(x)
Brruucnute npeaens! QyHKOUNA
-2
a(x) = x—’ npu x—>10
5 Nx—=T7-3 JIIK-2-V1
5 2x
b(x)=|1+—1| , npu x—>0
3x
Pemnte 3amady 4YMCIEHHOrO WHTEIPHUPOBAHUS, TMPOBEAS aHAINW3 Trpaduxa
nojpIHTerpaibHOi  (GyHKIMU. OIlEHUTE TOTPEITHOCTh HMHTETPUPOBAHUS IS
3. METOJI0B MapaboJ1, TpaneIuii 1 MPSIMOYTOJIEHUKOB. AIK-2-Y2
F(x)= thg(%), npu  x €[1.5:2.5]
Pemenue ypaBHeHMi onHOM nepemenHoi. Halinute kopHU ypaBHEHUS
rpaduyecKu.
4 AIIK-2-Y2
3K —10-X —4-x+7=0
[Toctpoiite rpaduku U ONPEACINTE aHATUTHUCCKOE BBIPAXKEHUE IIEPBOH M BTOPOH
MPOU3BOJHBIX (DYHKLIWH.
5 5 . AIIK-2-VY3
b(x)=|1+—
3x
4x—-5(y+1)=1
5 1
s | -
6. 2> "3 AIIK-2-VY3
Sl 3.
6> "3V 72
HaiiTu penieHue cuctembl TMHEWHBIX YPAaBHEHUN METOJIOM OMpEIeIUTENeH
; 0,68x, +0,05x, —0,11x; =2,20319 JUIK-2-V4

0,21x, —0,13x, +0,27x, = —0,09509
~0,11x, —0,84x, +0,28x, =—0,99454




Pemure CUCTCMY HEJIMHEHHBIX ypaBHeHI/Iﬁ YHUCJICHHBIM METOJ0M

x y 5
Z_Z_= [1K-2-V4
8. y x 6 A
x*+y =13
Hafinute pemieHne CUCTEMBl HEITUHCHHBIX YpaBHCHHWHA YHCICHHBIM METOIOM
TPaJUeHTHOTrO CITyCKa, BBHITIOIHHB MPEABAPUTENFHO ITOCTPOCHNE Ha Ipaduke.
2/3 2/3
9. X + y = 4 I[HK—2—V5
) , npu x>0
x°=2y=0
Merogom  Creddencena  HAWTH  OTPHUIATENBHBI  KOPEHb  yPaBHEHWHS
3 2 _ HIK-2-VY5
10. | x*=2x"—4x+7=0  tounocrsio 0.001. Jinsg  pelleHus — 3aj1auu
MpeIBAPUTEIHLHO TOCTPOUTH rpaduK QYHKIIMU U BBHITIOTHUTH OTJICIICHAE KOPHEH.
Ompenenure XapakTep TOYKH ITOKOS JIMHEHHOH CHCTeMBl X =3x+4y u y =Xx-2y, JUIK-2-Y6
11. | moctpoiite Ha rpaduke (pa30BbIE KPUBKIE.
[Moctpotite rpaduku perieHus 1 Ga3oBbie IOPTPETHI JMHAMUYECKON CHCTEMBI
MOJIETTUPYIOIEN B3aUMOJIEHCTBUE TTOMYJIALIMM.
. [1K-2-Y6
12. X1 =(4-3.5X2)X1-0.25X12 I[
Xz‘:(—2+2X1)X2—0.25X22
Pemmth 3amauy 4MCICHHOTO MHTETPUPOBaHUS (PYHKIIMU, TPUMEHSS KBaJIpaTypHbIC
OPMYJIBL: IPSIMOYTOJILHUKOB, TPANenni, mapado
s hopmybI: IIpsIMOY p p JIK-2-Y6
F(x)=(x*+1)sin(x—0.5), wa ompesxe [0.5,1.5]
HaiimuTe urcieHHo 3HAaYCHUS IEPBOI M BTOPOU MPON3BOAHBIX (QYHKITAN
14, 105 2 ATIK-2-Y6
f(x) = -—+3x-12
In(10) x
Jia 3amaHHOTO BPEMEHHOTO psifa clenaTth 000CHOBAaHHBIE BBIBOIBI O CTPYKType
15, | HCCIEnYEMOro BPEMEHHOTO psia. BrinonHuTs HccnenoBanusa BpeMeHHoOro psaaa Ha | JAIIK-2-Y6
" | HanMYMe aHOMANBHBIX HAGITIOCHHUIA.
16 OcCyIecTBUTh TECTUPOBAHHME 3aJIaHHOTO BPEMEHHOTO psjia, BapwaHT BbIOpaTh mo | JITK-2-Y6

TaOJIUIE MHANBUAYAIHHBIX 3aJaHMH, Ha HATMYHUE HECITyJaitHOW COCTABIISIONICH.
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6.3. 3aoanusn, Hnanpaenenuvle Ha @opmuposanue nPoPeccUOHATbHBIX HABLIKOE,

énadenuil
Kon
Ne 3anaHue pe3yJibTaTa
00y4yeHus
Omnpenenuts OTHOCHUTENBHYIO MOTPEIIHOCTh Ui MPHOJMKEHHOTO yHuciaa X=-5,852. JUIK-2-B1
17. | U3BectHa abcomoTHas nmorpemuocts Ax=0,01.
OneHuTh a0COMIOTHYIO W OTHOCHTEIBHYIO TIOTPEITHOCTh Ui 3HA4YeHHs] (PYHKIUU
8. y= 2x JTK-2-B1
: - 2
1-x7 npu x=210,1.
Hatigure nmponsBoaHbie PyHKINN
f(x)= (x2 - 1)2 Vx* +1 u BerumcIHTE f'(\/3_)
19 JIIK-2-B2
‘ 5 2x
b(x)=|1+— Boraucaure b'(0.5)
3x
OnpenenuTh 3HAYESHUS KOPHEH CHCTEMBI ypaBHeHH MeToaoM ["aycca.
0,68x, +0,05x, —0,11x, = 2,20319
20 AIIK-2-B2
140,21, - 0,13x, +0,27x, = —0,09509
-0,11x, —0,84x, +0,28x; =-0,99454
Pemmuth 3amady anmpoKCHMManuud METOJOM HAaWMEHBIIUX KBaJPaTOB, WCIIOJIB3YS
SMIUpUIECKUE (DOPMYIIBI BEIUMCIHTh 3HauYeHUEe PyHKImu npu x=0.577 i 3aqaHHBIX [K2-B3
21. | Tabnu4HO 3HAYCHUH ATIK-2-
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
1.000 | 1.095 |1.179 | 1.251 | 1310 | 1,357 | 1,390 | 1,409 | 1,414 | 1,405
C nomortipio pyHKIMY interp() MOCTPOUTH WHTEPIOJSAIMOHHBIA TOTUHOM
(anamuTryecku U rpaduyecku). Beraucnuts 3Hadenune GyHkiuu mpu x=0.37 s
2 3aJlaHHBIX TAOJIMYHO 3HAYEHUN JIIK-2-B3
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
1.99 1.095 | 1,179 | 1,51 1,210 | 1,357 | 1,790 | 1,409 | 1,614 | 1,491
Hcrnonb3yst MHTEPHONAIMOHHBI MHOTOWICH Jlarpanxka BRIYUCIUThH 3HAYCHUE (PYHKIIUU
53, | TPH x=0.277 AIIK-2-B4
’ 0.00 0.2 0.4 0.6 0.8 1.0
1,000 1,188 1,315 1,390 1,438 1,382
24 C nomomkto pyakmnuun rnd Beemute 50 cydaitHbix yucen u3 orpeska [5,10]. [Tocrpoiite | JIIIK-2-B4
" | pyHKIMU CTTIaXXWBaHUS JAHHBIX (C MMOMOIIBIO PA3IUYHBIX BCTPOCHHBIX (DYYHKIIHIA).
MertomoM  XOpJ ~HAWTH HAWMCHBIIMKA  TIOJOXHUTCIBHBIA  KOPEHb  YPaBHCHUS
0.5 _
25. X COS(0,387X) =0 ¢ TounocTsio 0,0001. s perneHus 3aauu IpeIBapUTEIbHO ATIK-2-B5

MOCTPOUTH TpadUK QYHKIIMH U BBITIOTHHUTE OT/ICICHUE KOPHEH.




26.

Ha orpeske [0,1; 0,5] wMeTogoM cekymux HalWTH KOpPEHb  YpaBHEHHSA
1,8x* —sin(10x) =0

nocTpoeHue rpapuka QyHKIUN U OTACICHHE KOPHEH.

¢ TtouHocteio 0,0001. TpeOyeTcs mpeaBapuTeIbHOE

JUTK-2-B5

27.

HpOBepI/ITI: (byHKLII/IIO Ha HCTIPCPBIBHOCTU U HaWTH OHpeZ[CHCHHBIﬁ HUHTCTrpal

F(x)=(x+1.9)sin(§), na ompesxel0.1,1.1]

JITK-2-B6

28.

Onpenenuts MAKCUMYM KyCOYHO-HEMIPEPBIBHON QYHKIMH Ha oTpeske [-10; -5]
3alaHHON CUCTEMOI:

cos(x+m/2), mpu x <0,
Z(X)Z{ X, mpu x>0 ux <2,

4/x , mpu X >2.

JITK-2-B6

29.

Pemmts 3anavy ontumMu3anny QyHKIHH ABYX HEPEMEHHBIX

f(x) = x> +x3-3x1%2

JITTK-2-B6

30.

Pemmre 3amauay Ko Ha maTepBane [0;4] mis cuctemsr 1Y

yi'=sin(x*+y>?) u  y2'=cos(xyi) npu y1(0)=0 u y»(0)=0 meromom Pynre-KyrTh ¢
noctossHHBIM 1maroM h=0.1. U3o06pa3ure rpaduku pemenuii mpu h, 2h u h/2.

JITTK-2-B6

31.

Hatigute yncnennoe pernenue audQepeHmaisHOro ypaBHEHIS METOI0M Ditiepa-
Kommn

y'=cos(1.5y+x)*+1.4 ma orpeske [1;2] npu y(1)=1.5 u mare uHTErpUPOBaHHS
0.1

JITTK-2-B6

32.

B Tabnurie mpuWBENECHB JaHHBIC, OTpPaKAaroIIue CIpoc (B YCIOBHBIX CIWHUIAX) Ha
HEKOTOpBIN TOBap 3a BOCBMWJIETHUH Mepuo. BBINOIHUTL MPOrHO3 BPEMEHHOTO psjia
JUTSI ISCSITOTO TO/A.

JITK-2-B6

33.

s 3a7aHHOTO BPEMEHHOTO DS, OTPakaromuM crpoc ( B YCIIOBHBIX €IMHUIAX) Ha
HEKOTOPBIN TOBAap BBEIYHMCINTH 3HAUYCHHWE TPeHAA B TOYKaX j T, 1,2,...,8 ] =, HCIIONB3ys
anroputm T.€. L=1.

JITTK-2-B6
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3agaum 1019 CaMONOATOTOBKH H KOHTPOJISI 00y4aromuxcs.
1. MeToioM NpOCTHIX UTEpALUil YTOUHUTh KOPEHb YPaBHEHHUS

£(x) =+/x —c0s(0.375x) = 0

¢ TouHocThIO ¢ < 0.001.
2.. MeTo1oM ceKynux (XopA) yTOYHUTh KOPEHb YpaBHEHUS
f(x)=x-sin(x)—0.25=0

¢ Tounocthio € < 0.001.
3. Haiitu pemienue CJIAY

32 54 42 22 X, 2.6
21 32 3.1 1.1 X, 4.8

* -

1.2 04 -08 —-0.8]| |x 3.6
47 104 9.7 9.7 X, -84

metonoMm JKopaana-I'aycca, BEIYUCIUTD OMPEAETUTENh MAaTPUIbl KO3(OUIIMEHTOB U e

00paTHyIO0 MaTpUILy.
4. Metoaom mpocThIX uTepanuii ¢ TouHocThIo & < 0.01 Haiitu pemenue CJIAY

41 01 02 0.2 X, 21.14
03 53 09 -0.1] |x, -17.82

02 03 32 02 X, 9.02
0.1 0.1 02 -9.1) \x, 17.08

5. Meronowm 3eiinens ¢ TouHocThio & < 0.01 Haittu pemenue CJIAY
27 93 13 X, 2.1
35 1.7 28 |*|«x, |=|1.7],
41 58 -1.7 X, 0.8

npuBeas €€ K BULy, yI0OHOMY JUIsl UTE€palHii.
6. OnpeaenuTh 3HaYEHU KOPHEN CUCTEMBI YpaBHEHU MeTo1oM ["aycca.

0,68x, +0,05x, —0,1Lx, = 2,20319
0,21x, —0,13x, +0,27x, =—0,09509
~0,11x, — 0,84x, +0,28x, =—0,99454

7. Merogom MOJOBUHHOIO [EJIEHUS HAWTH TOYKY MHUHHMYMAa X, U MHHUMAJIBHOE

3Ha4YeHue f, QyHKIHUU
f(x)=x>-2x+e"

¢ TouHocThIO £ < 0.05.



8. ITonaras, yro QyHKIUS y(x)=cOsX M UCHONB3Ys €€ 3HAUCHUs B TOUKaX X, =7/6,

x, =n/3, x,=n/2, BeluncauTh 3HaueHue (1) ¢ MOMOILIbIO MHTEPHOIALUOHHOIO MHOTOUWICHA

HrroTona.
9. 1t 3a1aHHOM TaOIUIIBI

x -1 0 2

y 1/3 1 9

BBIUUCTUTH 3HaueHue y(1), UCHoIb3ysl HHTEPIOIALMOHHBIA MHOTOWIeH HploToHa.

10. Pe3ynpTaThl 4eThIPEX CTATUCTUYECKUX 3aMEPOB MIPUBE/ICHBI B CIICYIONIEH TabIuIe

x 1 2 3 4

y 1,5 3 5,5 9

IIpeamnonaras, 4ToO 3aBUCUMOCTh p(X) UMeeT BHA: a) y=oax+3; 0) y=ax’ + /3,

HalTH 3HAYCHUSI ¢ U ﬂ , HCITOJIB3Yyd MCTOJ HAMMCHBIIINX KBAJAPAaTOB.

2 3
11. Haiitu MunuMyM QyHKIMU ABYX NEPEMEHHBIX f'(x,)) = cos(% )sin(f—O) , UCIIOJIB3YS

rpaduvecKre HHCTPYMEHTBI MaTEMAaTHIECKOTO TTaKeTa IPOTPaMM M YUCIICHHBIE METO/IBI.
12. C momomipto ¢GopMysn YUCIEHHOTO Tu(DPEpEeHIMPOBAHUS OINPEACIUTh 3HAYCHUE

X 3
IPOU3BOAHON (pyHKIMHN JS(x)=e"+x

pu x=-1.89 ¢ TOYHOCTBIO 10 TPETHETO 3HAKA MOCIE
3amsToi. TpedyeTcst mocTpoeHre TaOIHIIBl TPOU3BOAHON (PYHKITHH.

13. Haiftm uymcrnennoe pemeHue audepeHInanTbHOr0 ypaBHEHUS MeTonoM PyHre-
KytTtbl 4-rO opsizka

y'=x*+cos(y/n) Haotpeske [1.7;2.7] mpmy(1.7)=5.3u h=0.1.

14. Haiiti yncnennoe pemenue qudGepeHnaaIbHoro ypaBHeHUs

% =—-2*xyHa otpeske [0;3] mpu y(x=0)=2  MoaubUIUPOBAHHBIM METOJIOM

X

Oitnepa ¢ marom 0.02.

15. Boluucauth npubmmkeHHoe 3HaueHue HHTerpana c marom 0.02, ucmnonb3ys
KBaJpaTypHble (OPMYINBI MPSIMOYTOJIBHUKOB, Tpameuui, napaboi. CpaBHHTHb MOJIyYECHHBIE

pe3yJIbTaTHhL.
T sin(0, 6x + 0, 3)dx
1,7 + cos(x?)

16. Onpenennuth xapakTep TOYKM IOKOSI JUHEHHOW cucTembl X =3x+4y u y =x-2y,

0,4

nmocTpoiTe Ha rpaduke (ha30BbIe KPUBBHIC.

17. Tloctpoiite rpaduku penieHus W (a30BbIE TOPTPETHI JUHAMHUYECKON CHCTEMBI
MOJETUPYIONIEH B3aUMOICHCTBUE OMYJIALUH.

X1 =(4-3x2)x1-0.1x,?

X2 =(-2+x1)x2-0.1x2°

18. Tlokaxute Ha TpaduKe, YTO aBTOHOMHAS CHCTEMa HWMEET MpeAeibHBIA UK,
OMpEIETUTE XapaKTep LHUKIIA.



x'= 0.1x+y-x>cos(x)

y =0.1y-x

Hyneast Touka xo = - 0.1; yo = 0. IlocTpoiite ¢a3zoBbie KpUBbIE U3 HYJIEBOU TOUYKH.

19. IlocTpouts rpaduk 3HaUCHUH 3aJaHHOTO BPEMEHHOTO psAa. BBIUHCIUTH cpenHee
3HAUEHUE U TUCIEPCHUIO.

20. B Tabmuie mpuBeACHBI JAaHHBIE, OTpa)alolue CIpoc (B YCIOBHBIX €IWHMIIAX) Ha
HEKOTOpBIM TOBap 3a BOCBMMIJIETHMH NEepUOJ. BBINOJIHUTE NMPOrHO3 BPEMEHHOTO psiia JUis
JIECATOr0 roja.



[Tpunoxenue 4

BapuaHT KOHTPOJIbHOI padoThI
1. BrinonHuTe BHIYMCICHUS:
1.1 YopocTure BeIpa)KeHHs, UCTIONb3Ys BCTpoeHHbIe ¢pyHkuuu nakera MathCad

a-b b>  2-a-b’ 1 b 2-b
+ + . + -
a+b a—b az_b2 a+b a2—a-b az_b2

(%{_ﬁjﬂ AR B

1.2 Haiigute mpousBoaHble (QYHKIMA B TOYKE 2, WCIONB3Ys BCTPOCHHBIC (DYHKIIMH
nakera MathCad

al)=— =2
Nx=T7-3
)= (x> —1]x* +1

1.3 Beruncnure npeaensl GyHKIMN, UCIOIB3Ys BcTpoeHHBbIe pyHKIMu nakera MathCad

2 1 24
b(x)= + - , npu x — —2
) x+2 x*-2x+4 x’+8 P
a(x)=1+7x, npu x — -1
cos(zx)

2 PelleHre ypaBHEHU OJTHOW MTEPEMEHHOMN
2-sm(x—06) = 1.5—Xx

2.1 HaiiguTe KOpHH YpaBHEHUS TpapUIECKU
2.2 Pemmre ypaBHEeHHE aHATUTUYECKU

2.3 Pemmre ypaBHeHue uucieHHbIM MeTo1oM Creddencena.
24 Haiimure morpemHocTs BBIYUCICHUN

3. Haiitu npubnmxenHnoe 3Hauenue uarerpana c marom 0.01
F(x)=(x+ 1.9)sin(§), na ompesxel0.1,1.1]

3.1 MeronoMm Ttpanenuit

3.2 Metonom Cumrncona

3.3 CpaBHUTH PE3YIbTATHI C TOYHBIM 3HAYCHUEM
Pemenue cucrembl HEMMHEWHBIX YPABHEHHI

cos(x+5)—xy=2.5
In(x)+y* =3
4.1 Haiigute KOpHU ypaBHEHUS TIpaduvecKu
4.2 Haiinute KOpHM ypaBHEHHS C ITOMOIIBIO BCTpOoeHHbIX ¢pyHkuuit MathCad

4.3 Pemmre cucteMy uncieHHbIM MeTo oM HproTOHA
4.4 OueHuTe NOTPEMIHOCTD BHIYMCIECHUH.

4.Haiinure yncnenHoe penieHne nudhepeHmaibHor0 ypaBHEHH
y'=cos(1.5y+x)*+1.4 maotpeske [1;2] mpu y(1)=1.5u mare uaTerpuposanus 0.1



5.1 Meronom Pynre-KytTel 4-ro nopsiaka.
6 OnpenenuTh 3HAUCHHsI KOPHEW CUCTEMBl YpaBHEHHI BCTPOCHHBIMH (DYHKITUSIMH MTaKeTa
MathCad

4x —5(y+1)=1

S, 1
1277 2
éx+— —iz——l
6" 3V 2

7. Victionb3ysl 4YHMCIEHHBIA METOJl XOpJ, HAWTH OTPHULATENIbHBIM KOPEHb YpaBHEHUS

X =2x"—4x+7=0 ¢ Tounoctbio 0,0001.

7.1 lna peuieHus 3aJaud NpeaBApUTEIbHO MOCTPOUTH rpaduk (PyHKUHUU U BBHINOIHUTH
OT/AEJICHUE KOPHEH.

8. C momompio (opmya uHcIeHHOTO aud@epeHIMpPOBaHUs ONPEACIUTh 3HAYCHHE

npousBoaHoil dynkimu f(x)=e " + X npu x=-1.65 ¢ TOYHOCTHIO JIO YETBEPTOr0 3HAaKa
IIOCJIE 3amsATOM.

8.1 Tpebyercst mocTpoeHUE TAOIUIIBI IPOU3BOIHON ()YHKIIUH.

9. OnpesenuTe XapakTep IpeaeIbHOTO UKIa aBTOHOMHOM CHCTEMBI X = X-y-X(X*+y?) u
Yy = xty-y(x+y?).

10. [lana Tabnuua 3Ha4eHUN QYHKITUH.

X y
0,00 1,99
0,10 1,095
0,20 1,179
0,30 1,51
0,40 1,210
0,50 1,357
0,60 1,790
0,70 1,409
0,80 1,614
0,90 1,405
1,00 1,491
10.1 C mnoMmompbl0 BCTPOCHHBIX  cIUTaiH-QyHKuui  MathCad IIOCTPOUTH

UHTEPIOJISIMOHHBIN MOJMHOM (aHATUTUYECKU U TPahUIECKH).
10.2 Beruncnuth 3HaueHne ¢pynkuuu npu x=0.95.



[Tpunoxenue 5
TecToBBIC 3aJaHUA

I.HpI/I6JII/DKeHHBIM YHCJIOM a Ha3bIBAKOT YUCJI0, HE3HAUYUTCIIBHO OTIIMYAOIIUECA OT
a) TOYHOTO A

b) HETOUHOTO A

¢) cpenHero A

d) TouHOTO HE N3BECTHOTO

2. Ilox ommOKON MK MOTPEUTHOCTHI0 Aa MPHOIUKEHHOTO YHCa 8 OOBIYHO
MMOHUMACTCAPA3ZHOCTb MCIKAY COOTBCTCTBYIOIUM TOUYHBIM YU CJIOM Awn JaHHBIM
MPUOJIKEHUEM, T.€.

a)Aa=A+a

b)Aa=A-a

c)Aa=Al/a

dya=Aa-A

3. AGconroTHas MOTPEITHOCTH A TPUOIMKEHHOTO YUCIIa a BBIYUCIISIETCS:
a) A=A -al

b)AA=a

c)Aa=1A + Bl

dya=1A+al

4. lpenenbHy0 a0COMOTHYIO TIOTPEITHOCTH BBOSIT €CIIH

a) YMCJI0 A He U3BECTHO

b) uncio a He U3BECTHO

C) A HE U3BECTHO

d) A — a He U3BECTHO

5. Ilpouecc mocTpoeHusi 3HaYECHUSI KOPHEH CUCTEMBbI C 3aIaHHON TOYHOCTHIO B
BUJIE IIPENIENANOCIe10BAaTENbHOCTH HEKOTOPHIX BEKTOPOB HA3bIBAETCS

a) MoCeA0BaTeIbHBIM

b) cxoasmmmcs

C) pacXOosIIIUMCS

d) uTepanMOHHBIM

6. IIpouiecc HaXOXXAeHHSI TPUOJIMKESHHBIX 3HAUYCHUI KOpPHEH ypaBHEHHS pa30uBaeTcs Ha
a) mnocTrpoeHue rpaguka U yTOYHeHHe KOPHEeH 10 32IaHHOI CTeleHH TOYHOCTH
b) oTmeneHue KOPHEH U YTOUHEHHE KOPHEH 10 3aJJaHHON CTETIEHU TOYHOCTH

C) yTOYHEHHE KOpHEW 10 3aJJaHHOU CTETIeHU TOYHOCTHU U OIpE/IeICHNE
HOTPEIIHOCTUTIPHOIMKEHUS

d) MOCTpOCHHE TpaduKa U aHaIu3a QyHKIHH

7. Koneunsle TabIMYHBIE pA3HOCTH UCIIONB3YIOTCS B MHTEPIIOIALMOHHON (hopmyIie

a) Taycca mist paBHOOTCTOSIINX y3JIOB HHTEPIOJISIIHA

b)  DifTkuHA 17151 pABHOOTCTOSIIMX Y3JI0B HHTEPIOJISILIAN

¢) HpoToHA 11 pABHOOTCTOSIIIMX Y3J10B HHTEPMOJISIIUH

d) Jlarpanxa amst paBHOOTCTOSIIIUX y3JIOB WHTEPIOJISIHH

8. PasHOCTh MeX Iy 3HAUECHUSIMH (DYHKIIMH B COCETHUX y3JIaX WHTECPIOJISIINA
Ha3bIBACTCS:

a) IEHTPaJHHON Pa3HOCTHIO MEPBOTO MOPSIIKA

b) KOHe4HOIi pa3HOCTHIO EPBOr0 MOPSAKA

C)  pa3leleHHOH pPa3HOCTBIO MEPBOTO MOPsAKA

d) pa3HOCTBIO EPBOTO MOPSIKA

9. I'paduk pemeHust 0ObIKHOBEHHOTO MU (P PepeHIINATBHOTO YPaBHECHUSHA3BIBACTCS:

a)  HMHTerpajbHON KpPUBOM

b)  KpuBOIi BTOPOTO MOPsIKA



c) runepbonoi
d) mapaGoinoi

10. Oxpyrnutp uncno © = 3,1415926535... 1o natu 3Havamumx uudp
a) 3,1416

b) 3,1425

c) 3,142

d) 3,14

11. Haiitu In3 ¢ Touroctsio 1o 107

a) 1,09861

b) 1,01

c) 1,098132

d) 1,02

12. MeTos10M XOp/l YTOYHHTh KOpeHb & ypaBHeHus x3 — 2x — 3=0, eciu E€[1;2]; e=107
a) £&=1.8933+0.0001

b) £&=0.0001+1

¢) £&=0.0033+0.0001

d) &==1

13.0npenenure, korjga mpolecc 3eiaens Mg JIUHEHHOM CHUCTEMBbI
CxomuTcs K €IMHCTBEHHOMY PEIICHUIO MPHU TI00OM BBIOOpE HAYAIBHOTO MPUOIIMKEHHUS, €CIIN

X=B+aX

Kakas-HUOY/b U3 HOpM MaTpuisl &
a) OOJIbIIIEe eTUHUITBI
b) MeHbIIIE eTUHHUIIBI
C) paBHa €IMHHUIIC
d) GonbIre WK paBHA €TUHUIIBI
14. Onpenenuts NpeaenbHy0 aOCOIOTHYIO MOTPEHIHOCTD YKcia a = 3,14,
3aMEHSIOIIEr0 YHCIIO TT
a) 0,002
b) 0,001
c) 3,141
d) 0,2

15. Jlokanusyiite kopeHb ypaBHeHHs 2x°—x>— ¥=0 Ha HAYATBLHOM

MPOMEKYTKE JUIMHOW HEMEHEE. YeM OJHUM TrpapuIecKiuM METOIOM. !

a. x€[—2;0]

b. x€[—1;3]

c. Xx€[—1;0]

d. x€[—0.2;0]

16. Uncno neiicTBUTENBHBIX KOpHEil ypaBHeHHUs 5x°-20x+3=0 no npasuny lltypma
paBHO

a) OJIMH TIOJIOKUTEIILHBIA KOPEHB, JIBA OTPHIIATEIIEHBIX KOPHS

b) n1Ba M0/10:KUTEJBLHBIX KOPHS, OIMH OTPULATEIbHBIH KOPEeHb

C) TPH MOJOKHUTEIbHBIX KOPHS

d) Tpu oTpUIIATENEHBIX KOPHS

17.  Haiitu mar uarerpuposanus dyakumn f (x) = (x> -1)! ,3a1anH0i Ha

orpeske [2,4|npuzagannoit tounoctu €= 0,001

a) 0,0786.

b) 0,0715.

c) 0,0714.

d) 0,0711.

18. BerumcnuTh uHTErpan iis 3anannoi Gpynknuu f (x) = (x? -1)! ma orpeske [2,4] no

dbopmyIie Tpanennu:
a)0,271 + 0,0001.



b)0,294 + 0,0002.

c) 0,521 £ 0,0002

d)0,312+ 0,0001

19. Pemmm 3agauy Komm: xy'+y=2y? In(x), y(1)=1,5;a=1,b=3 .

Haiinem mar unHterpupoBaHus sl pewmeHus 3agauun Komm meromom Pynre-Kyrra c
TOUHOCTBI010™*

a) h=0,33.

b) h=0,28

c¢) h=0,15

d) h=0,51.



	a) точного А
	b) ∆а = А - а
	a) ∆ = ׀А – а׀
	a) число А не известно
	d) итерационным
	a) построение графика и уточнение корней до заданной степени точности
	c) Ньютона для равноотстоящих узлов интерполяции
	b) конечной разностью первого порядка
	a) интегральной кривой
	a) 3,1416
	a) 1,09861
	a) ξ=1.8933±0.0001
	b) меньше единицы
	a) 0,002
	b) два положительных корня, один отрицательный корень
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