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1. Mecto aucuuninnsl B ctpykrype OIIOIT
Juctummna b1.B.14 YucnenHble METOIbI M UX KOMITBIOTEpHAs peajin3aliis OTHOCUTCS K 4acTu

OOII nanpasnenus: noaroroBku 09.03.03 IMpuknagnas uadopMaTHka, GOPMUPYEMOH ydaCTHUKAMHU

00pa3oBaTebHbIX OTHOIICHUI.

2. Ilmanupyemble pe3yabTaThl 00y4eHUsI 0 TUCIUIIUHE, COOTHECEHHBIE ¢ IUIAHNPYEMbIMH
pe3yJibTaTaMu 0CBOEHHS 00Pa30BaTeIbHOI NPOrpaMMbl (KOMIETeHIHUSIMUA U MHAUKATOPAMH
JAOCTHKEHHsI KOMIEeTEeHIIHA)

ITanupyemble pe3yJibTAaThl 00y4eHUsI 10 TUCHUTIJIHHE HaumenoBanue

(MoyJ110), B COOTBETCTBHH C MHIUKATOPOM JA0CTHKEHHUSI OIIEHOYHOT 0
@®opmupyembie KOMIIETEHIINH cpeacTraa
KOMIICTCHITHH Huaukarop Pe3yabTaThl 06ydeHust
(kon, coneprkarue JIOCTHKEH U 0 IUCHHIUTHHE
KOMITETCHIINHN) KOMIeTeHINH

(xonm, congepxanue
WHIUKATOPA)

VK-1 YK-1.1. 3HaTh CobeceoBaHue,
Cnocoben JleMoHCTpHpYET HPUEMBI ¥ BUIBI TECTUPOBAHHE,
OCYIIECTBISTh 3HAHWE NPUHIIHUIIOB BBIYHCIIUTEIIBHBIX TIPOLETYD, HAYYUThCS | KOHTPOJIbHBIC
MOUCK, KPUTHUYECKUH | cOopa, oTOopa u BHIOMPATH ONTUMAIbHBIN YHCICHHBIN 3aaHusl.
aHaJIN3 ¥ CHHTE3 0000mIeHus METO/]I peIIeHNUs JAHHOH 3a1a4H, 1aBaTh
WHPOPMALUH, WHPOPMAIIH, MaTeMaTH4YeCKHe XapaKTepUCTUKU
MPUMEHSTh 0a3upyroumxcs Ha TOYHOCTH UCXOTHOH HH(POPMALIUU H
CHCTEMHBII OAXO0A | CHCTEMHOM IOJXOJE. | OIEHUBATH TOYHOCTH ITOJTYYCHHOTO
JUTSL peLIeHUST YHCJICHHOTO PEIICHUS.

MOCTaBJICHHBIX 33124 | -
VK-1.2. VYmeTn CobecenoBanue,
JleMoHCTpHpYET UCIIOJIb30BaTh COBPEMEHHBIE TECTUPOBAHHE,
YMEHHE COOTHOCHUTD KOMITBIOTEPHBIE TEXHOJIOTHH U TTAKEThI KOHTPOJIbHBIE
Pa3HOPOJIHBIC SIBICHUS | MPUKIIAIHBIX IPOTPAMM IS PELICHUS 3ajlaHusl.
Y CUCTEMATH3HPOBATh | YUCICHHBIX 3a/1a4.
UX B paMKax
M30paHHBIX BUIOB
npodeccrnoHabHOM
JIeATEITbHOCTH.
YK-1.3. Bnagers KonTponbHble
HdemoHcTpupyeT HaBBIKAMU YMCJICHHOTO PEIICHHs | 3aaHus,
HaJI4uKe MIPHUKIIAIHBIX 3a]1a4. OTYEeT O
NPaKTHYECKOTO OIbITa BBITIOJTHEHUT
paboThI € nabopaTopHBIX
WHPOPMAITHOHHBIMH pabor.
HUCTOYHUKAMH, OIIBITa
HAay4YHOTO MOUCKA U
npeJICTaBICHUs
HAYYHBIX pe3yJIbTaTOB
3. CTpyKTypa u coaep:kaHue TUCHUIIUHBI
3.1 Tpy1oeMKOCTh AUCHHILINHBI
oyHas ¢popMa | OYHO-320YHASA | 3a04YHAasA
o0yueHust dopma dopma




o0yueHust

00yueHus

IK3aMCH

O01masi TPy10eMKOCTh 43ET 43ET
YacoB 1o yueGHOMY ILUIAHY 144 144
B TOM 4HCJIe
ay/INTOPHbIE 3aHATUS (KOHTAKTHAasI
pabora): 50 14
- 3aHSTHSA JEKIIHOHHOT0 THIA 32 6
- 3aHATHS CEMHUHAPCKOI0 THNA 16 6
caMoCTosITeIbHAs padoTa 58 121
KCP 2 2
IIpomeskyTOYHAsA aTTeCTALMSA —

36 9

3.2. ConepxaHye IUCHUILINHEI

B TOM YHCJIC

Bcero
(4achbl)

npenojgaBarTeseM), 4achl

U3 HUX

KonTakTHas padora (padoTa BO B3aMMOJelCTBHH C

HaumeHnoBanue u
KpaTKoe
cojiepkaHmne
pa3iesioB U TeM
JUCHHUIIITHHBI

SangaTus
MIeKIIMOHHOTO

THIIA

CEMHMHAPCKOro

3anaTus
THIIA

3anaTus
iadopaTopHOro

THIIA

Bcero

CamocTosiTeJbHast padoTa

00y4aromerocs, 4achbl

Ou4HO-3a04Has
3aoyHas

OuyHas
OuHas

Ou4HO-3a04Has

3aouHas

Ounas
OuHo-3a04Has
3aouHasn

Ouynas
OuHO-3204Has
3aoyHas

OuHas

Ouun-2anuuag
3aouHas
Ounas
OyHOo-3a04Has

3aouHas

Tema 1.
Tlorpemnocts
pe3ynbTara
YHCJIEHHOTO
pelIeHus 3a1auu

24

Tema 2.
YucineHHbIE METOIbI 20
pelieHus
HEJMHEHHBIX
ypaBHEHUH

25| 6

1,0

23

Tema 3. 20
YucneHHbIe METOIBI
JMHEHHON anreOphl

24| 6

1,0

22

Tema 4.
[Ipubmmxenne
byHKITHH

21 24| 6

1,0

22

Tema 5. 13 23| 2
Uucnennoe
g hepeHITMPOBaHI

0,5

22




Tema 6.
YucnenHoe
UHTETPUPOBAHUE

16 23| 4 0,5 2 0,5 6 1|12 22

Tema 7.

YuciieHHbIE METOIBI
pemneHust

Qg depeHIraTbHBIX
YpaBHEHUH

16 24| 4 1,0 2 10| 6 2|10 22

B T4 Tekymwmii | 2 2 7
KOHTPOITb

IIpomexyTounast
aTTecTays -
9K3aMEH

36 9

Hroro 144 144| 32 6 16 6 50 14| 94 157

Coneprkanue pa3iesioB JUCITUTUTMHBI

Tema 1. IlorpemHocTs pe3yabTaTa YUCIEHHOTO PELICHUS 3a1a4H.

Hcrounnkn u kimaccuukanus morpenrHocTei. AOCONIOTHAS M OTHOCHUTENIbHAS TOTPEIIHOCTH
BeluncineHui. Ilorpemnoctu apudmerndeckux onepauuif. [lorpemnocts Qynkiuu. IlorpemrHocTs
METO/a ¥ BBIYHMCIHMTENbHAS TOTPelHOCTh. [1moxo o0ycnoBiennsie 3agaun. OOpaTHas 3a1a4a TeOpUU
MOTPEIIHOCTEH.

Tema 2. UncnieHHbIE METO/1bI PEIICHUSI HETMHENHBIX YPaBHEHUH.

Tounsle n uTepanuoHHble MeTOABI. CKOPOCTh CXOAMMOCTH METOAA. Y TOUHEHUE KOPHEH: METO]
JUXOTOMHUH, METOJ XOpH, Merol HproToHa, METOA CEeKylMX, METOJ NPOCTOM HTepanuu. Y CIOBHUS
CXO/IMMOCTH, TOTPEIIHOCTH MeTOoA0B. OnpezneneHne Bcex KOpHEH GyHKUuM Ha oTpeske. OTneneHue
KOpHEeH ainredpanyecKux MHOTOUJICHOB.

Tema 3. UncnieHHBIE METO/IbI TUHEHHON anreOpsl.

Pemenue cuctem NMHEMHBIX anredpanvyeckux ypaBHEHHI: METOJ MPOCTOM HUTEpallH, METOJ
3eiensi, METOJX KBaJpaTHOIO KOPHS, METOJ IPOrOHKH. YCIOBUS CXOAMMOCTH HTEpPaLlMOHHBIX
METOJI0B, OLIEHKAa NOrpeIHOCTH. Yucno 00ycaoBI€HHOCTH MaTPUIIbI.

Tema 4. [Tpubnmxenue QyHKIUA.

3anaya uHTepnonsuuu. MHorowieH Jlarpawxka. MuTtepnonsaunonnas ¢opmyna HeioToHa c
pasfelieHHbBIMM  pa3HOCTAMHU.  (CXOIMMOCTb ~ MHTEPHOJSALMOHHBIX ~ MHOrowieHoB.  CraiiH-
MHTEpHOJANMA. MeTo HauMEHbIINX KBAIPaTOB.

Tema 5. Uucnennoe nudpepeHupoBaHme.

[TonmunomuaneHbie hopmynbl. OlieHKa MOTPEIHOCTH.

Tema 6. UncrieHHOE HHTErPUPOBAHUE.

[Tpocreitmue kBanpatrypHsie ¢opmyibl. DopMyna MpsAMOYroiabHUKOB. DopMylia Tpaneuui.
®opmyna CuMmiicona.

Tema 7. UncneHHbIE METO/IbI pelIeHNs OOBIKHOBEHHBIX U (epeHIINalbHbIX ypaBHEHUH.

Meron Oiinepa pemenus 3amaun Komm. Hesasuslii meton Oitepa. Merton Oiinepa-Komm.
Hessneiii meton Ditnepa-Kommu. Meton Ditnepa-Komu ¢ urepammonHoit oopadotkoit. [loctpoenue,
MOTPELIHOCTD ANNPOKCUMALIMH.

4. Y4eOHO-MeTOIMYECKOe O0ecrevyeHne caMoCTOsITeJIbHOIH PadoThl 00ydarommxcst

Lenb camocTOATENEHONW PabOTHI - POPMHUPOBAHUE HABBIKOB HEMPEPHIBHOIO CaMOOOPa30BaHUS
U Ipo(heCcCHOHANBHOTO COBEPIIEHCTBOBAHUS.
CamocrosarenbHas paboTa crmocoOCTByeT (POPMHUPOBAHUIO AHATUTUYECKOTO U TBOPUYECKOTO

MBIIUICHHUS,  COBEPIICHCTBYET  CHOCOOBI  OpraHM3allil  HCCIENOBATENIbCKOW  JEeSTENbHOCTH,
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BOCIIUTBIBAET LEJICYCTPEMIIEHHOCTh, CHUCTEMHOCTb M IIOCIEJOBATEIBHOCTE B PAa0OTE CTYIEHTOB,
pa3sBUBACT y HUX HABBIK 3aBepIIaTh HAYATYIO padoTYy.

OCHOBHBIE BHJIBI CAMOCTOATEIBHOM pabOTHI CTYICHTOB:

- paboTa C OCHOBHOM U JIOTIOJIHUTEIILHON JIUTEPATYPOH;

- U3y4EHHUE KaTeropuaIbHOTO armapara JuCIHUIIHHEL;

- CAaMOCTOATEJIBHOE U3Y4YE€HUE TE€M JUCLHUILINHBI;

- IOJATOTOBKA JJOKJIa10B-TIPE3EHTALINH;

- IIOATOTOBKA K 9K3aMEHY;,

- pabota B OUOIHOTEKE;

- U3y4eHHUEe CAalTOB IO TeMaM JUCHUIUINHBI B ceTu MHTEpHeT.

PaboTa ¢ 0OCHOBHO# M JJONIOJTHUTEIBHOMN JTUTEPATYPOit

W3yueHnne peKOMEHJIOBAHHOM JHTEpaTyphl CIelyeT HAaYyMHATh C Y4eOHUKOB W Y4EOHBIX
nocoOui, 3aTeM MEPexXOoAUTh K HAYYHBIM MOHOTpausM M MaTepuallaM IEPUOANYECKUX HW3TaHHU.
PaGota ¢ nuTepaTypoll mpeaycMaTpuBaeT —KOHCIEKTUpOBaHME Haubojee akTyalbHbIX U
IIO3HABATENBHBIX MaTepUAIOB. JTO HE TOJILKO MOOMJIM3YeT BHMMAaHUE, HO M CIIOCOOCTBYeT Ooiiee
IJ1yOOKOMY OCMBICIICHHIO MaTepuala, ero JIydlleMy 3allOMUHAHMIO, a TaKXKe IM03BOJIAET CTyIEHTaM
IPOBOJUTH CUCTEMATH3alMI0O U CPAaBHUTEIbHBIN aHanu3 m3ydaemod uHpopmanuu. Takum oOpasom,
KOHCIIEKTUPOBAaHHE — OJHA M3 OCHOBHBIX ()OPM CAMOCTOSITENILHOTO TpyJa, KOTOopas TpeOyeT OT
CTYAICHTAa aKTHBHO paboTaTh ¢ y4eOHOH IMTepaTypOi M HE OTPaHNYNBATHCS KOHCTIEKTOM JICKITHH.

CTyzeHT JOJIKEH YMETh CAaMOCTOATEIBHO MOJA0UPATh HEOOXOIUMYIO JIUTEPATYpPy [UIsl yueOHOI
U HayyHOH paboThl, yMeTh o0OpamarbCcs C MPEIMETHBIMH KaTajoraMu W OuOiInorpapuuecKkum
CIIPaBOYHUKOM OMOJIMOTEKH.

N3yueHne KkaTeropruaiabHOTO anmapara JUCIUILTMHbI

N3yueHne M OCMBICICHHE >KOHOMHUYECKHX KaTeropuil TpeOyeT NHpopabOTKU JEKIIMOHHOTO
MaTepuaia, BBIIOJHEHUS  MPAKTUYECKUX  3aJaHuM, M3ydeHHEe CloBaped, SHUUKIONEANH,
CIPAaBOYHHUKOB.

WNupuBuayanbHas caMOCTOSITEbHAS paboTa CTy/IeHTa HallpaBlieHa Ha OBJaJIeHHE U TPaMOTHOE
pUMEHEHHEe YIKOHOMHYECKOH TEPMHHOJIOTUHU B 00JIACTH KOMITBIOTEPHOT'O MOACITHPOBAHHUS.

CamocTosTeTbHOE H3YYCHNE TEM JUCIUTUINHBI

Ocoboe MecTo OTBOJUTCSI CAaMOCTOSTEIbHON POPA0OTKE CTYyI€HTaMU OTAENbHBIX Pa3/IeioB U
TEM M3y4aeMOM TUCIMITIMHBL. Takoi moaxo ] BeIpadaThIBACT Y CTY/I€HTOB MHUIIMATUBY, CTPEMIIEHUE K
YBEJIMYEHUI0 00beMa 3HAHWM, YMEHUH M HAaBBIKOB, BCECTOPOHHETO OBJAJEHHs CIOCO0aMU U
npreMamMu popecCUOHATbHON 1EATEIbHOCTH.

M3yueHne BOMPOCOB ONpEAETICHHOM TeMbl HaNpaBiIeHO Ha Oojiee TIyOOKOE YCBOEHHE
OCHOBHBIX  KaTETOPHH OKOHOMHYECKOW TEOpPHH, TIOHMMaHHE HKOHOMHYECKHX IPOIECCOB,
NPONCXOIMIIUX B  OOIIECTBE, COBEPIICHCTBOBAHWE HAaBBIKA aHAM3a TEOPETUYECKOTO U
IMITUPHYECKOTO MaTepHaa.

[MoxroToBka MOKIIAI0B-TIPE3ESHTALINI

Hanucanue noKJIagoB M MOJATOTOBKA MPE3EHTAIlMM TO3BOJISIET CTYJIEHTaM IIyOXe H3Yy4uTh
TEMBI Kypca, CaMOCTOSITEIbHO OCBOMTH M3y4aeMbIi MaTepHal, MOJb3ysICh YUeOHBIMH MOCOOUSMHU U
Hay4yHbIMH pabotamu. Tema pecdepara MOXKeT Ha3HAUaThHCs MPEMNoaBaTeNIeM WIM WHUIIMAPOBATHCS
CTYJCHTOM.

[ToaroroBka Kk sK3aMeHy

IIpomexxyTouHass arrecTanus CTYACHTOB IO AMCHUUIUIMHE MPOXOJUT B BHUJE 3K3aMEHa U
IpeIyCMaTpuBaceT OLEHKY. YCIOBHEM YCHEIIHOIO MPOXOXKICHHUS IPOMEXKYTOUHON aTTecTaluu
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ABJISIETCA CHUCTEMAaTHdeckas paboTa CTyleHTa B Te4eHHe ceMmecTpa. B 3Tom ciyyae MOAroToBKa K
AK3aMEHY SIBJISIETCS CUCTEMATU3alUel BCEX MOJyUYEHHBIX 3HaHUM 10 JaHHON AMCLUILIIMHE.

PekoMeHayeTcss BHUMATEIbHO M3Yy4UTh IIEPEYEHb BOIPOCOB K D3K3aMEHy, a TaKXke
UCTOJIB30BaTh B TMpolecCe OOY4YEeHHs MporpamMmy, Y4eOHO-METOJWYECKHA KOMIUIEKC, Jpyrue
METOMYECKHE MAaTEPHUAIIBI.

XKenatenpHO CIUIAaHMPOBATH TPOEKPATHBIM IPOCMOTP MaTepuana Iepes HSK3aMeHOM. Bo-
IEPBbIX, BHUMATEIILHOE YTCHUE C OCMBICICHHEM, MOAYEPKUBAHUEM M COCTABJICHUEM KpaTKOro IUlaHa
orBeTa. Bo-BTOpBIX, MOBTOpHAs mpopaboTka HauboJiee CIOXKHBIX BOIPOCOB. B-Tperbux, ObICTpBIN
IPOCMOTP MaTepHasa WiM IUIAHOB OTBETOB JJISl €r0 CUCTEMaTU3alMy B IIaMATH.

CamocrosiTenbHast paboTta B OuOImnoTeke

BaxHBIM acHeKTOM CaMOCTOSITENTbHOW TOATOTOBKM CTYJEHTOB SIBIIsIeTCS pabora C
O6uOIMOTEYHBIM (POHIOM.

Oto paboTa mpearnonaraeT pa3MYHbIC BapUAHTHI MOBBIIEHUS NPOQPECCHOHATIHLHOTO YPOBHSA
CTYJCHTOB:

a) NOJy4eHHUEe KHUT 11 MOJAPOOHOro N3yueHHs B TEUEHUE ceMecTpa Ha HAyYHOM a0OHEMEHTE;

0) U3yyeHHEe KHUT, )KYPHAJIOB, ra3eT - B YUTAJIILHOM 3aJI€;

B) BO3MO>KHOCTb [TOUCKA HEOOXOIMMOI'0 MaTepHasa ocpeiCTBOM 3JIEKTPOHHOIO KaTaJlora;

I) TOJy4eHHEe HEOOXOIUMBIX CBEICHUH 00 HCTOYHHKAX WHGOpPMAIMH y COTPYAHUKOB
OMOINOTEKH.

W3y4denue callToB 110 TEMaM JUCLUILIMHEL B ceTy MHTEepHET

Pecypcel VIHTEpHET SBISAIOTCS OJHUM W3 allbTEPHATHBHBIX HMCTOYHHUKOB OBICTPOrO MOHCKA
TpeOyemoii uHpopmanmu. MX ucnonb3oBaHHE BO3MOXKHO ISl IOJIyYE€HMS OCHOBHBIX U
JIOTIOJTHUTEIBHBIX CBEJCHHM MO M3ydyaeMbIM MarepuanaM. Heo6xoauMo MOMHHUTBH 00 oQopMieHUH
CCBIJIOK Ha VIHTEpHET-UCTOUYHUKH.

Jns moBblieHus 3(PQPEKTUBHOCTH CaMOCTOSITENbHOW paboOThl CTYJIEHTOB IMPENoJaBaTeiio
1e51eco00pa3HO UCTIONb30BaTh CIEIYIOIIUE BUJIbI eI TEIbHOCTH:

- KOHCYJIbTAllNH,

- BbI/1aya 33/1aHUH Ha CaMOCTOSITENIbHYIO padoTy,

- nH(pOpMaIMOHHOE 0OecTieueHHe 00yUeHuUs,

- KOHTPOJIb KaueCTBa CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

KoHTposbHBIE BOIIPOCH! U 3aJaHus JUIsl IPOBEAEHUS TEKYILEro KOHTPOJII M IPOMEXKYTOUHOU
aTTeCTalluy MO0 UTOraM OCBOEHMS JUCLUIUIMHBI IPUBEJCHBI B 1. 5.2.

Jnst obecrieyeHHst CaMOCTOSTENbHON pabOThl 00YYAIOIINXCsl UCIIOAB3YETCS AIIEKTPOHHBIN KypC
«YucneHHple ~ METOABl M WX  KOMIIBIOTEpPHash  peanm3auus» 1o  aapecy  https://e-
learning.unn.ru/enrol/index.php?id=4708, co3nanublii B cucTeme 3neKkTpoHHOro odydenus HHIY -
https://e-learning.unn.ru/.

5. ®oH OLIEHOYHBIX CPEACTB JIJIsi MPOMEKYTOYHOM aTTeCTAIIMH MO TUCHUIIHHE (MOAYJII0),
BKJIFOYAIOIHH:
5.1. Omnucanue mKan OLIEHUBAHUS PE3YIbTATOB O0YUCHHUS MO TUCITUTUINHE

Yposens Ixana ouenuBanusi chopMHPOBAHHOCTH KOMIIETEHIUIT
copmupoBaH
HEY/IOBJIETBO | Y/IOBJIETBOPH
HOCTH TJI0X0 XopouIo O4YeHb XOpOoIIo OTJINYHO NPeBOCX0IHO
. pUTEJbHO TeJbHO
KOMIIeTeHI U




(MHIMKaTOpa
JOCTHKEHHUS He 3aureno 3a4TCHO
KOMIIeTeHIIUI)
OtcyrcTBHE VYposenb
3HaHUU 3HAHUH B
YpoBeHb
TEOPETHIECKO N o0beme,
VpoBeHb MuHuManeHO | 3HaHUM B VYposenb
ro Marepuana. N . COOTBETCTBYIOIL N
3HAaHUW HWKE | JOIMYCTUMBIN o0beme, 3HAHHUH B VpoBeHs
MUHAMAITbHBI OBCHB cootBetcTBytom | O NPOTPAMME o0Obeme
Heso3mosxHOC yp N yio [1OATOTOBKIL ’ 3HAHUH B
HaHHS X 3HAaHHUH. €M IporpaMmme COOTBETCTBYIO
3HaHusg b OLECHUTD ; } porp Jonymeo Y0 | o6neme,
TpeboBaHU. OITyIIIEHO TIOJITOTOBKH. eM
TIOJIHOTY I/f) Alomymy b A HECKOJIBKO . TIPCBBIIIALOIIC
N MEJIM MEeCTO | MHOTO OITyIIIEHO porpaMme
SHamm Oble HerpyObIxX HECKOJIBKO HECYIICCTBCHH MOJATOTOBKH " TIpOTPANALY
BCJICJICTBHE Py Py BIX OIITHGOK ’ MTOJTOTOBKH.
OLIHOKH. OIIHMOKH. HETpyOBIX 6e3 ommoboK.
oTKaza
omrooK
oOyuaromieroc
sL OT OTBETa
OtcytcTBHE n IIponemonctpu | Ilpogemonctpu | Ilpoaemonctp | IIpoaemoncTp
0JIEMOHC
MUHUMAJTbHBI P P pOBaHBHI Bce POBaHEI Bce HpPOBaHEI BCE HpOBaHbI BCE
. HMPOBaHBI
X YMEHUH . Ilpu perenun P OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHEIE
OCHOBHEIE
Heso3morxHoC CTaHJIAPTHBIX yMeHHs YMEHMUA. YMEHUHA. yMEnus, YMEHU4,.
Tb OLICHUTh 3a/maq He P ) Pewens! Bce Pemwens! Bce pelIeHbl Bce Pemwens! Bce
CIIICHBI
HaJIM4ue HPOJEMOHCTP OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
N THTIOBBIC
YMEHUI HUPOBaHbI 3aJaui ¢ 3a1a4y . 3ama4u ¢ 3ajaun.
Ymenus 3a/1a41 ¢
BCJIEZICTBUE OCHOBHBIE 5 HEerpyObIMU BrimoniHeHBI BCe | OTAEIBHBIMH BrimonHeHs!
HE BIMU
oTKaza yYMeHHUs. rpéf OLIMOKaMH. 3amaHusl, B HECYIIECTBEH | BCE 3aJaHus,
OIIMOKaMH.
oOyuaromieroc BrImonHeHEI Bce | TOTHOM HBIM B TIOJTHOM
BoinonHenst
s1 0T OTBETA Wmenn mecto 3aJaHMsl, B o0BeMe, HO He0YeTaMH, o0BeMe Oe3
BCE 33/IaHUS
rpyObie TIOJTHOM HEKOTOpBIE C BBITIOJTHEHBI HEJ0YETOB
HO HE B
OINMOKH. o0BemMe, HO HEIOYETaMH. BCE 3a[]aHUs B
TIOJTHOM
HEKOTOPBIE C MIOJTHOM
obOBeme.
HEeI0YeTaMH. obneme.
IIponemonctpu | IIpogemoHcTpu [IponemoHcT
IMpu pemennn | Mmeercs por ™ poa P IIponemoHcTp poa P
poBaHBI pOBaHBI HpOBaH
o CTaHIAPTHBIX | MHUHAMAIbHBI HPOBaHbI .
TCYTCTBUE N 0a3oBbIC 6a30BbIC TBOPYECKHUI
3a7a4 He i HaBBIKH
BJIaICHUS HaBBIKHA HaBBIKHA MOIXO0 K
MATepHATOM MIPOIEMOHCTP
o . HPOBAHEI Habop MpH pelleHnu peleHno
€BO3MOXKHOC TIPU peLIeHUN MIPU PEIICHUN
H Ga30BbIC HABBIKOB IS pup pup Hectamyapry | MCCTAHIAPTH
aBBIKH Th OLIEHUTH CTaHAAPTHBIX CTaHIAPTHBIX
HAaBBIKHU. penreHusd P p BIX 3a1a4 0e3 bIX 3a/a1
HaJIM4yne 3ama4 ¢ 3amad Oe3
CTaH/APTHBIX OLIMOOK U
HaBBIKOB HEKOTOPBIMH OImuOOoK 1
Wwmenu mecto | 3amau ¢ HEJ0YETOB.
BCJIEJICTBHE HeIoueTaMu HE/IOYETOB.
rpy0bie HEKOTOPBIMU
oTKaza
OIINOKH. HEI04YCTaMHu
oOyyaromieroc
s 0T OTBETA
Ixkana oueHKH NPU MPOMEKYTOYHOM ATTECTALUN
Onenka YpoBeHb NOATOTOBKH
[IpeBoCcx0HO Bce koMmeTeHIIMHU (4acTH KOMIICTEHIIMH ), Ha (POPMHUPOBAHHE
3a4TE€HO KOTOPBIX HaIlpaBJiieHa AUCLMIUINHA, CHOPMUPOBAHBI HA YPOBHE HE
HUKC «IIPCBOCXOIHO»




OTanaHO Bce kommereHnmu (94acTH KOMIIETEHLHWH), Ha (OpMHpOBaHUE
KOTOPBIX HAlpaBiieHa AWCHUIUIMHA, CPOPMHUPOBAHBI HA YPOBHE HE
HWKE «OTJIIMYHO», TPU OTOM XOTS OBl OJHa KOMIICTECHIHS
chopMHpOBaHa Ha YPOBHE «OTIHIHO»

OdeHb XOpOoIIIo Bce xommereHuuu (4acTd KOMIETEHLHWH), Ha (OPMHPOBaHHUE
KOTOPBIX HampaBJleHa TUCIUILTNHA, c(pOPMHUPOBAHEI HA YPOBHE HE
HW)KE «OYEHb XOPOUIO», MPHU 3TOM XOTSA Obl OAHA KOMIETCHIHS
chopMHpOBaHa Ha YPOBHE «OUEHb XOPOILIO»

Xopouio Bce kommereHnmu (94acTH KOMIIETCHLWH), Ha (OpMHpPOBaHUE
KOTOPBIX HampaplieHa AMCLUIUIMHA, C(OOPMUPOBAHBI HA YPOBHE HE
HIDKE «XOpOIIO», MPU 3TOM XOTS OBl OAHA KOMIICTECHIMS
chopMHpOBaHa Ha YPOBHE «XOPOILIO»

Y 10BIETBOPUTEITHLHO Bce xommereHuuu (YacTh KOMIIETEHLMil), Ha (OPMHUPOBaHHE
KOTOPBIX HalpaBJICHA AUCLIUIUIMHA, CPOPMHUPOBAHBI HA YPOBHE HE
HIDKE  «yIOBICTBOPUTENBHO», HpPH 3TOM XOTS OBl OfHA
KOMIIETeHIIMsI CPOPMUPOBaHA Ha YPOBHE «YIOBIETBOPUTEIHHO

HeynosnerBoputensHo | Xora Obl OfHa KOMIETEHHMS C(HOPMHPOBaHA HA  yPOBHE

He «CHCYOOBJICTBOPUTCIILHO, HHU OJJHa ns3 KOMHGTCHHI/II\/'I HC
C(pOpMHpPOBAHA Ha OBHEC «IIJIOXO»
3a4TCHO (p PMHP yp

IL1oxo XoTs Obl 0JTHA KOMIIETEHIUS C(hOPMHUPOBAHA HA YPOBHE «ILIIOXO)

5.2. TunoBble KOHTPOJIbHBbIE 3a/[aHUSI WM HMHble MAaTepHAJIbl, HeOOXOAUMbIE JIsl OUEHKH
pe3yJbTATOB O0yUYEeHUS.

5.2.1 KoHTpoJIbHBIE BOIPOCHI

Bomnpocet Kox hopmupyemoit
KOMIICTCHIIUN
1. TlorpemrHOCTh pe3ynbTaTa YMCIEHHOTO pemeHus 3amayn. Buasr | YK-1
ITOTPENTHOCTEM.
2. ToYHOCTH MaNIMHHOTO MPECTaBICHHS YHCEN C TuIaBaromer 3ansaroil. | YK-1
3. TlorpemHocTH apu()METHUECKIX OTIEepaNni. YK-1
4. KoppeKTHOCTbh 33/1a4 M YCTOWYHUBOCTh METOJIOB UX PEIICHUSI. YK-1
5. PemieHne HeNMMHEHHBIX YpaBHEHUH. YK-1
6. OtmencHue KOpHEH HETMHEHHBIX YPABHCHHIA. VK-1
7. CKOpOCTh CXOJIMMOCTH UTEPAITMOHHBIX METOJIOB. YK-1
8. Mero/p! yrouHeHHsI KOPHEH HETMHEWHBIX YPaBHEHUH. YK-1
9. Mero/ NOJOBUHHOTO JIETEHUS PEHIeHUs] HETMHEWHOTO YpaBHEHHUS. YK-1
10. MeToz X0pA peneHnst HEIMHEHHOTO YpaBHEHHUSI. YK-1
11. Merox HeroTOHA penieHns] HETMHEIHOTO YpaBHEHUS. YK-1
12. MogudurmpoBanubiii  Meron HproToHa pemenuss HenuHeiHoro | YK-1
ypaBHEHWS.
13. MeToz cekymux penieHusi HEeTMHEHHOTO YpaBHEHUSI. YK-1
14. MeTtoa npoCTOii UTEpaIuy PEIICHNUs] HEIMHEWHOTO YpaBHEHUSI. YK-1
15. YcnoBust CXOMUMOCTH W OLIGHKA TOTPEIIHOCTH Kaxkaoro Merozxa | YK-1
pEeUICHUS] HEJTMHEUHBIX YPABHEHMIA.




16. Onpenenenne Bcex KopHeH (YHKIIMHM Ha OTPE3KeE. YK-1

17. MeTozp!l OTAETICHUS KOPHEH anre0pandyeckoro MHOTOWICHa. YK-1

18. Meton  TOHMXKCHHS  TOpsAAKAa  ONpeeNieHHus  Bcex  KopHei | YK-1
anreOpandecKoro MHOTOYJICHA.

19. MeTopl pemieHusi CHCTEM JIMHEHHBIX aJIreOpandecKnX ypaBHEHUH. YK-1

20. HopMbl BEKTOPOB ¥ MaTpHII. YK-1

21. O6yCIOBIECHHOCTH MaTPHIL. YK-1

22. ITpumep MmI0X0 OOYCIIOBJICHHON CHCTEMbI JMHEHHBIX anreOpanveckux | YK-1
YpaBHEHUN.

23.MeTon ~ mpOCTOM  WTEpalldd  pEIIeHHs  CUCTeM  JIMHEeWHbIX | YK-1
anreOpanyecKnx ypaBHEHUH.

24. Meton 3eiiiens pemieHHs CUCTEM JIMHEHHBIX —anreOpanmdeckux | YK-1
YpaBHEHUN.

25. YCIIoBUSL CXOOUMOCTH W OIIGHKa IOrPElIHOCTH MeTojaa mpoctoit | YK-1
UTEPAIlNU PEIICHUS CHCTEM JIMHCHHBIX areOpanvecKix ypaBHEHUH.

26. Meton HproToHa pelieHus: CHCTeM HEIMHEWHBIX ypaBHEHUM. VK-1
27. MeTto mpoCTOii UTepaly PEHICHUs] CHCTEM HEeJIMHEHHBIX ypaBHeHmd. | YK-1
28. Metop1 npuOIIMKeHUs: GYHKIUH. YK-1
29. Ilpubmmkenue GyHkimii MHorowienamu Teiinopa. YK-1
30. MaTepnonsunonnslii MHOTOWIEH Jlarpanxa. YK-1
31. MaTepnonsaimoHHblii MHOTOWIEH HhloTOHA. VK-1
32. IlorpemHocTh MHTEPIOISAIMOHHBIX MHOTOUJICHOB. YK-1
33. MeTo1 HaMEHbBIIINUX KBAAPATOB MPUOIKEHUS QYHKIIHA. VK-1
34. TTocraHoBKa 3a/1a4¥l YUCICHHOTO A depeHIUpPOoBaHUs (DYHKIIHN. YK-1
35. luddhepennmpoBanre HHTEPIOISIUOHHOTO MosimHOMa HproToHA. YK-1
36. [luddepenumpoBanue ¢ ucnosp3oBaHueM paaa Teitiopa. YK-1
37. TTocTraHOBKA 3a/1a4¥l YUCIICHHOTO UHTCTPHPOBAHUS. YK-1
38. UucneHHOe MHTErPUPOBAHKE C UCIOIb30BaHUEM psifa Teilnopa. YK-1
39. KBagpatypHble OpMyITbl YHCICHHOTO HHTETPUPOBAHUSI. YK-1
40. YucneHHOe MHTETPUPOBAHUE 10 METO1Y IPSIMOYT'OJIbHUKOB. YK-1
41. YucneHHOe MHTEIPUPOBAHKE IO METOAY Tpaneuu. YK-1
42. Meton CUMITCOHA YUCIIEHHOTO HHTETPUPOBAHMUS. YK-1

43.TlorpemiHOCT,  YHCJICHHOTO  HMHTETpUpOBaHUs 1o  meroxay | YK-1
IPSIMOYTOJIBHUKOB U TPaNenuu.

44. TlorpemHocTh YUCICHHOT0 HHTErpUpOoBaHusl MeTofoM CUMIICOHA. YK-1

45. YucneHHble METOJBl pEelIeHUs OOBIKHOBEHHBIX MU depeHranbupx | YK-1
YpaBHEHUM.

46. MeTon Diinepa pernierus 3a1a4u Koy, YK-1

47. HesiBHBII MeToA Ditnepa. VK-1

48. Merton Diinepa-Kormmu. YK-1

49. HesiBub1it MeTon Ditnepa-Kormu. YK-1

5.2.2 KonTpoJabHas padoTa
VY 3a04HOTO OTAENIeHHs Y4eOHBIM IUIAHOM MIPEYCMOTpPEHA KOHTPOJIbHAs paboTa.

TpeboBaHMs K KOHTPOJIbHOM padoTe:

e  KOHTPOJBHYIO HaOuparT B Word uiu IpyromM TEKCTOBOM PEIaKTOPE C aHAIOTUIHBIM
(byHKIHOHATIOM;

e mpu Habope HYKHO HCIONB30BaTh MpUPT Times New Roman;

e WHTEPBAI MEXIY CTPOK — IMOTYyTOPHBIN;




pasmep mpudra — 14;

TEKCT BbIPAaBHUBAETCS MO LIUPUHE;

B TEKCTE JIETAI0T KPaCHbBIE CTPOKH C OTCTYIOM B 12,5 mMwm;

HIDKHEE U BEpXHee I0JIsl CTPAHULIBI JOJKHBI UMETh OTCTYH B 20 MM;

cieBa orctyn cocrasisieT 30 MM, cipaBa — 15 MwM;

KOHTPOJIbHAsL BCETJa HyMEPYETCsl ¢ IEPBOT0 JIMCTA, HO Ha TUTYJIBHOM JIMCTE HOMEP HE CTaBsIT;
HOMEp CTpaHUIIbl B pab0OTE BCETa BHICTABIISIETCS. B BEPXHEM IIPABOM YIIIY;

3aroJI0BKU paboThl OQOPMIISIOTCS JKUPHBIM HIPUPTOM;

B KOHIIE 3ar0JIOBKOB TOYKa HE IIPEyCMOTPEHA;

3aroJIOBKM HaOUPaIOTCs MPONUCHBIMU OyKBaMH;

BCE ITYHKTHI M pa3Aeiibl B paboTe JOIHKHBI OBITh IPOHYMEPOBAHBI apaOCKUMH LU(paMu;
Ha3BaHU pa3ziesioB pa3MelatoTCs I0CepeIuHe CTPOKH, MOApa3Aesbl — C JIEBOTO Kpasi;
paboTa pacrniedaTslBaeTcs B IPUHTEPE Ha JucTax A4;

TEKCT JIOJDKEH pacrojaraTbCsi TOJbKO Ha OJJHOM CTOPOHE JIUCTA.

Pabota umeer Takyio CTpyKTypy:

ook wnE

SANEIE I

TUTynbHBIN JINCT;

OrnaBiieHUe U BBE/ICHUE;

OCHOBHOI TEKCT KOHTPOJILHO;

3aKIII0YUTENbHAS YaCTh pabOTHI;

[IepeueHp UCIOIB30BAaHHON JIUTEPATYPHI U UCTOUHUKOB;
JlonosHeH!s ¥ IPUIIOKEHHSL.

TeMbl KOHTPOJIBHBIX paboT

[TpubnnkeHHble Ynucia U 1eHCTBUS HaJl HUMU

[IpubnuxenHsle penieHus aaredOpanyeckKux U TPAaHCIIEHIEHTHBIX YPaBHEHUM
Pemienune cucrem TMHEHHBIX anreOpandyeckux ypaBHEHUN
WHTepnonnpoBaHue U S3KCTPanoINpoOBaHuE (PYHKIIHMA

YucneHnHoe peleHrne 00bIKHOBEHHBIX AU(PepeHIInanbHbIX ypaBHEHU I

5.2.3. TunoBbIe TECTOBbIE 3aJaHusA 1J OCHKH C(l)OpMHpOBaHHOCTI/I KOMIICTCHIUHN

YK-1

BBI6epI/ITC OIWH WJIN HECKOJILKO ITPaBUJIBHBIX OTBCTOB Ha IMOCTaBJICHHBIMN BOIIPOC.

1 Bompoc

HpI/I6J'II/I)KCHHI>IM YHCJIOM a Ha3bIBalOT YHCJIO, HE3HAYNUTCIBHO OTJIMYAOIIUECA OT

a) TpUOIU3UTENBHOTO A

b) HETOUHOTO A

¢) cpemHero A

d) Tounoro A

2 Bompoc

OTHOCHUTEIbHAS TOTPEITHOCTD
a) o = A/1A|
b)o=A
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c)o=a-—-A

3 Bompoc

Merozpl perieHus ypaBHEHUM JEIATCA Ha:
a) OmnpeneneHHbIe U HEOIIPEIETICHHbIE
b) IIpsiMble 1 KOCBEHHBIC

c) [Ipsimbie 1 uTepalOHHbIE

d) HauanpHbIe 1 KOHEYHBIS

e) [IpocTeie u cnoxxHbie

4 Bonpoc

q)OpMy.]II)I AJI HAXOKACHWA MHOIOYICHA, IPUHUMAIOIICTO B JAHHBIX TOYKax

xi (i=0;1;...n) nanabple 3HaYeHus Pn (Xi ) Ha3bIBAIOTCA:

a) AaHATUTUYECKUMHU
b) HHTEPITOIATHOHHBIMHU
C) UTEePaALIMOHHBIMU

d) ynucneHHBIMU
5 Bompoc

Kakoit I/IHTepHOJIHLII/IOHHLII\/’I MHOT'OYJICH COOTBECTCTBYCT Ta6J'II/II_Ie

i 0 1 2
X -2 -1 0
vy 21| 4 1

Ay=2x+x-1

b) y=3x*+x-1

y=4x-x-1

d) y=6x*+x-1

5.2.4. TunoBbIe TeCTOBbIE 32IaHUA JJI51 OLEHKH C)OPMUPOBAHHOCTH KOMIETEHIINU
YK-1

BBIGGpI/ITe OIVH WUJIN HECKOJILKO IMPABUJIBHBIX OTBCTOB HA MOCTaBJICHHBIN BOIIpPOC.



1 Bompoc

[Tox ommOKO#M MM MOTPEIIHOCTHI0 Aa MPUOIMKEHHOTO YUCIIa @ 00BIYHO TOHUMAETCS
a)Aa=A-a

b)Aa=A+a

c)Aa=Ala

rae A — TOUHOE YUCIIOo

2 Bompoc

OnpenenuTh NpeaesibHy0 a0COIIOTHYIO MOTPEITHOCTh Yuciia a = 3,14, 3aMEeHSIOIEero YiCiio 7T
= 3,1415926535

a) 0,001

b) 0,002

c) 3,141

d) 0,2

e) 0,003

3 Bompoc

Kakoii 13 MeTo10B pelieHus] HeJTMHEHHOTO YPaBHEHUSI KMEET HAUBBICIITYIO CKOPOCTh
CXOIUMOCTHU?

a) MeTo/1 TOJIOBUHHOTO JIEJICHUS

b) Meton xopa

¢) Meron HetoToHa

d) Meron cexymuux

e) Meto mpocToit utepauu

4 Bonpoc

OyHKIMS 331aHa TaOIUIIEH:

i 0|1 |2

x[-110 |1

yl2 [1]0
COOTBCTCTBYIOH_H/Iﬁ HHTepHOHHHHOHHBIﬁ MHOT'OYJICH UMECT BU/
Qy=7x-x-1
byy=2x*-x-1

)y=3x"+5x—-1
dy=2x*-5x+1

5 Bonpoc



MeTo/ibl pellieHusi CUCTEM YPaBHEHUM NEIIATCS Ha:
a) [IpsiMbie 1 UTEpalMOHHBIC
b) [IpsimMbie 1 KOCBEHHBIC
¢) OmnpeneneHHbIEe U HEOMIPEIETICHHbBIE
d) HauanpHble 1 KOHEYHBIC
e) [IpocTeie u crnoxxHbIe
5.2.5. TunoBbie KOHTPOJILHBIE 32]aHUsI/3a1a4 U /I OLleHKH C()OPMHUPOBAHHOCTH KOMIETEHIMH
YK-1
3ananue 1

o o o -3
Haiitu monoXuTenbHbIN KOPCHb HCJIMHCUHOI'O YpPAaBHCHUA MECTOJ0M Hrrorona ¢ Tounoctrio 107,

x> —7x%243=0

3amanue 2

Pemmnth cucreMy HeTMHEHHBIX ypaBHeHUN MeTo10M HbioToHa ¢ TouHOCTHIO 10-3.
Haittu ogHO U3 pemieHui.

(x2 +16)x, = 64
(Xl — 2)2 + (Xz — 2.)2 =16

3aganue 3

Jist TabnuyHO 3a1aHHOM (DYHKIIMU TOCTPOUTH UHTEPIIONAIMOHHBIA MHOTOWIeH Jlarpanxa.
Breraucinuts 3HaueHre MHOTOYIeHa B Touke X*=1.5

i 0 1 2 3 4

X 0.0 1.0 2.0 3.0 4.0

fi 1.0 0.86603 0.5 0.0 -0.5
3amanue 4

Pemmth cucreMy TUHEHHBIX anreOpandecKux YpaBHEHH METOIOM MPOCTON UTEPAIUH C
TounocThio 107,
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9, + X, + X;=14
X, +8X, + 3X, =31
X, +3X, +11x, =32

3amanue 5

X
Breruncauts OHpeﬂeHeHHBIﬁ HUHTErpail I de METOAOM TpaHeHI/Iﬁ C marom h

Xo

X

yzm, XOZO, X1=4, h:OS

5.2.6. TumoBble 3agaHusi K JA0OPATOPHBIM padoTaM /Jisi OUEHKH CHOPMHUPOBAHHOCTH
komnerenuun YK-1

JlaboparopHast pabota 1. [TorpenrHoCTh pe3ynbTaTa YHCICHHOTO PEIICHUS 3a/a4H.

CocTaBuUTh nporpamMmMy BbIYHUCJIICHUA Q)YHKHI/II/I C HCIIOJIb30BAHUCM PaA3JI0KCHUA B PAd.
CyMMHpOBaHUE MpEKpallaTh, KOTJa OYEPEIHOE CIAaraéMoe CTAHET M0 MOAYJI0 MEHbIIE 3aJaHHOTO
3HAYCHUS. CpaBHI/ITI) PE3YIbTAThl BBIYMCICHUA q)YHKIII/II/I B Ppa3IMYHBIX TOYKaAX o0OJactu CXOAUMOCTH
psiaa co 3HAYCHUSMH, IOJYYCHHBIMH C IOMOIIBI0 CTAaHAAPTHBIX NHporpamm. BeiBectu TpeOyemoe
KOJINYECTBO CllaracMbIX. OIIGHI/ITI) IMOrpe€ImHOCT METOoHda H BBIUHCIICHHH. HpeI[JIO)KI/ITI) HauboJiee
paloHaIbHBINA AITOPUTM BBIYUCICHUS (QYHKIUU.

JlabopaTtopHas pabota 2. UucieHHbIe METOABI PEIICHHUS HETMHEHHBIX YPABHEHHIA.

2.1 Hamwmcare mporpaMMy HaXOXKACHHs OJHOrO M3 KOpHeil 3amaHHOro ypapnenus f(X)=0
MeTOoJaMH1

1. Jlenenus otpeska mormosiam

2. Xopn

3. Herorona

4. Cexymux

5. Ilpocroii utepanuu

C nomomipto aHanmm3a ¢QyHKUU f(X) momoOpaTh OTPE30K JIOKATW3AIMH KOPHS, HAa KOTOPOM
BBITTOJIHSIOTCS] YCIIOBUSI CXOAMMOCTH BceX MeToZoB. Mcmonb3ys nporpaMmy, HallTH KOPEHb KaXKIbIM
MeTooM. MTepanuu 3aBepiiath M0 JOCTUKEHUH 3aJJaHHOM OJIM30CTH JIBYX COCEIHUX MPHUOIMKEHUM.
B oruere mpuBectu (opMynel pacdera MOTPEUIHOCTH TOCIEIHEro MNpUOIMKEHUs uepe3 JBa
MOCIEAHUX MPUONIMKEHUS, HAUTH 3TH MorpermHocTy. CpaBHUTH pe3ysbTaThl PELICHUs Pa3IuYHbIMU
METOAaMU IO TOYHOCTH, IO YHUCIY HUTEepaluii ¥ 1Mo 4uciay BbluucieHus ¢yakouid. [IpuBectu
rpaduyuecKyro WITIOCTPALMIO KaXI0T0 METOA.

2.2 Hanwmcare mporpamMmy HaxoKIEHHs BCeX KOpHeW ypaBHeHUs. i QyHKIMH—MHOTOUYJIEeHa
MPUMEHUTH METO]T TOHWKEHUS TOPSAKA, UCTIOIb30BaTh CIIOCOOBI OT/IEIEHHs KOpHEH anreOpanieckoro
MHOTOYJICHA.

JlabopaTtopHas pabota 3. MTepanimoHHBIE METOABI PEIICHUSI CUCTEM JIMHEWHBIX anreOpandecKux
YpaBHEHUM.

Hanucate mnporpamMmy pemieHus CUCTEM JIMHEHWHBIX alredpanyecKkux YypaBHEHHH METOI0M
IPOCTOI UTepaluy Uik MeTo oM 3eiaens. Mrepanuu 3aBepiath Mo JOCTHKEHUH 3aJaHHON OJIM30CTH
JBYX COCEIHUX MPUOIMKEHUHN MO BHIOpaHHON HOpMe. BBIMOTHUTH pacueTsl Uil 3aJaHHOM CHUCTEMBI
ypaBHeHui. lIpenBapurenbHO IPOBEPUTH  YCIOBHE CXOOUMOCTHM Meroza. B mporpamme
IPEIyCMOTPETh NpeoOpa3oBaHUE CUCTEMbl YpaBHEHHHl ¢ mpeoOnajarolliMu JUaroHaJbHBIMU
K03 pHLIMEHTaMU K BUAY C BBIIIOJIHEHHBIMU YCIOBUSIMH CXOAMMOCTH.
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B otuere mpuBecTH (GOpMyNbl pacdera MOTPEUIHOCTH TOCIEIHETO0 MPUOIMKEHUS dYepe3 IBa
HOCJIEIHUX NPUOIMKEHUS, HATH 3Ty MOTPEIHOCTb.

JIaGoparopnas pabota 4. [Ipubmkenne GyHKINH.

[ToctpouTs (BpyYHYIO WM IPOrPAMMHO) HHTEPHOJSIIHOHHBIE TTOJMIMHOMBI Jlarpanxka u HeroToHa
s Tabnm4yHOo 3amaHHOM  (yHkmmHM. OUEHUTHh 3HAYEHHE TOTPEIIHOCTH HMHTEPIONALUU B
IPOMEKYTOUHO TOUKE JUIS AaHATUTUYECKH 33/IaHHON (DYHKIIUH.

6. YueOHo-MeTOoAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHe AUCIUNIHHbI
a) OcHOBHas JUTEpaTypa

1. ['ynun, A. B. BBenenue B uuciaeHHbIE METOMBI B 33/1a4ax U YINPAXHEHUAX : yueOHOE
nocooue / A. B. I'ymun, O. C. MaxopoBa, B. A. Mopo3oBa. - Mocksa : APTAMAK-ME/IUA
NHOPA-M, 2019. - 368 c. - (IlpukimagHas matemaruka, WHPOpMATHKa, UHGOOPM. TEXHOJOTHH). -
ISBN 978-5-16-012876-4. - Tekct : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1032671 (mata o6pamenus: 24.03.2021). — Pexxum moctyna: mo
MOJIITUCKE.

2. Marematuueckoe MOAETUPOBAHUE, YHUCICHHBIE METOJbI M KOMIUIEKCH IMPOTPaMM:
CoopHuuk HayuHbIX TpynoB / Kazapsa M.JI., My3aeB 1./1., ['moeBa E.I'. - Mocksa :HUL] UHO®PA-M,
2018. - 150 c.ISBN 978-5-16-106772-7 (online). - Tekcr : oanekrponusii. - URL:
https://znanium.com/catalog/product/972756 (mara obpamenus: 24.03.2021). — Pexum moctyma: 1o
TIOJITIHICKE.

3. CaBenkoBa, H. I1. UncnenHble METOABI B MaTEMAaTHUYECKOM MOJICIIMPOBAHUM : yueOHOE
noco6ue / H. I1. CaBenkona, O. I'. [IpoBopoBa, A. 0. MokuH. — 2-e uza., ucnp. u gon. — MockBsa :
NH®PA-M, 2019. — 176 c. — (Bsiciiee obpa3oBanue: bakanaspuart). - ISBN 978-5-00024-019-9. -
Texcr : snextpoHHbiii. - URL: https://znanium.com/catalog/product/1013459 (nata obparueHus:
24.03.2021). — Pexxum 10OCTyMA: IO TOATHUCKE.

0) AONOJIHUTENbHAS INTepaTypa

1. Konpnaes, B. JI. UucnenHsle MeTObl U IpOrpaMMUpOBaHue : yueOHoe nocobue / B. /1.
Konnaes ; mox pen. JL.I. I'arapunoii. — Mocksa : ®OPYM : UHOPA-M, 2021. — 336 c. —
(Cpenuee mpodeccuonansHoe oopazoBanue). - ISBN 978-5-8199-0779-5. - Tekct : 3MeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1173632 (mara oOpamenus: 24.03.2021). — Pexum
JIOCTYTIA: TIO TTOIIMTUCKE.

2. [TanteneeB, A. B. Uucnennbie Mmeroasl. [Ipaktukym : ydeOHOoe mocobme / A.B.
[TanTenees, M.A. Kynpssuesa. — Mocksa : UH®PA-M, 2020. — 512 ¢c. — (Bricmee oOpa3oBaHue:
bakamaspuar). - ISBN  978-5-16-012333-2. - Tekcr : onektponnbid. -  URL:

https://znanium.com/catalog/product/1028969 (narta o6paruenus: 24.03.2021). — Pexwum moctyma: 1o
IIOAIINCKE.

B) IporpammHoe obecrieueHue u MaTepHeT-pecypchl

1 Tlaker npuknanusix nporpamm Visual Studio, DevCpp.

2 DnekTpoHHO-OubOIMoTeuHas cucrema «Kaura®ounay: http://www.knigatund.ru/.
3 DnektponHO-OMOIMOTEYHAs cucTeMa «Jlanby: http://e.lanbook.com/.

4 DieKTpoHHO-OMOIIMOTEYHAs cCHcTeMa «Znanium.comy: http://znanium.com/.
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7. MaTtepuaibHO-TEXHUYECKOE o0ecriedeHne TN CIUTIHHbI

ITomemienuss mpeacTaBisoT coO0iM ydeOHbIE ayIUTOPHM JUIsl IPOBEIEHHUsS y4eOHBIX 3aHATHH,
NPEIYCMOTPEHHBIX TPOTPaMMOM, OCHAIlEHHBbIE O0OpPYAOBaHHEM M TEXHHYECKHMH CpPEACTBAMHU
0o0y4yeHMsI: KOMIbIOTEPHAs TEXHHKA C MOAKIIOYEHHEM K ceTH «VIHTepHeT», 3KpaH, MPOEKTOp A
BbIBOJIa MYJIbTUMEINA MAaTEPUAJIOB HA DKPaH, TMHAMUKU JJI1 BOCIIPOU3BEIECHUS 3BYKA, 10CKA.

[lomemenuss Uil CaMOCTOSITENBHOW paboThl OOY4arOIIMXCSl OCHAIIEHbl KOMIIbIOTEPHOMH
TEXHUKOM C BO3MOXKHOCTBIO NOAKIIOUeHHs K cetu "HHTepHer" u oOecrmeueHbl JOCTYIIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CpEy.
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[Iporpamma cocraBiena B coorBercTBuM ¢ TpeboBanusMu OC BO mo HampaBiieHHIO MOATOTOBKU
09.03.03 «IIpuknaguas nanpopmatuka», npodwib «IIpukinagHas naGopmMaTHKa B SIKOHOMHKE.

ABTOp
K.T.H., JOLEHT B.C. I'pomuunkuit

Peuenzenrt:

K.3.H, CT. CHEIIMAJIMCT OT/AeIa

SJIEKTPOHHBIX IIJIATEKEH

JenapTameHTa HHGOpMaTH3aluN

ITAO "HB/] — 6ank” A.H. BusryHos

3aBenyronmii kapeapoit UTUMD
11.3.H., podeccop 10.B. Tpudonos

[Iporpamma onoO6peHa Ha 3aceJaHUU METOIMYECKOW KOMUCCUU MHCTUTYTa SKOHOMUKH U
npeanpuHUMaTenbeTBa oT «14» Hoa6psa 2022 rona, nporokoin Ne 6
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