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1. IlepevyeHpb MJIAaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs 10 M CHUILIMHE,
COOTHECEHHBIX C INIAHUPYEMBIMH pPe3yIbTaTAMU OCBOCHUS OCHOBHOM
npogeccuoHaNbHOI 00pa3oBaTenbHOI nporpaMmmbl 44.03.05 Ileqarornueckoe
oOpa3zoBanue (¢ AByMs Npo¢uiIssMu NOATOTOBKH)

B pesynbrate ocBoenuss OIIOIl OakamaBpuata 0OyYaromuiics OJKEH OBJAJETh
CIICTYIONMMU pe3yJIbTaTaMu 00YYEHHS IO TUCIUTLUIHHE!

Koowu PesyabTaTsl IlepedyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO
KomnemeHnyuu ocsoenus OIIOII MUCLHUILIHHE
Cooeporcanue
KomnemeHnuyuil
IIK-5 CIOCOOHOCTH 3HaTh 0COOCHHOCTH TPOIlecca COMMATH3AINH JeTel U
OCYIIECTBIISATH oOygatomuxcs, cnennuGuKy ux npodeCCHOHATEHOTO
MeIarorn4eckoe caMooTpe/IeNICHHs Ha Pa3HbIX BO3PACTHBIX dTarax.
COIIPOBOXK/ICHUE YMeTh 0CyLIECTBIATh MENarorn4ecKoe COMPOBOKICHHE
COLMANIN3ALNN U MIPOLIECCOB COLUATU3AMNHN AETEH U IIKOJbHHUKOB,
npoeccuoHaIbHOTO npodecCHOHANTBEHOE CaMOOTPEICTICHUE B 3aBUCUMOCTH OT
CaMOOIpeIeICHUs BO3pacTa 00y4aroImxcsl.
oOyyaromuxcs BrnaneTrs npuemMaMy negaroruueckoro COnpoBOXKICHHUS
MPOLIECCOB COLMATU3ALMHN 1 ITPOHECCHOHATBHOTO
camooInpeaesieHusT 00yIarOIIXCsl
CIIK-2 crocoOeH 3HaTh METOJIbI ¥ TPUEMBI (POPMaTH3aLUHU U
UCIIOJIb30BaTh ANTOPUTMU3ALNY 33/1a4; CTPYKTYPBI JaHHBIX U aJITOPUTMBI
MaTeMaTHYeCKUH peLIeHNs TUIIOBBIX 331a4, 00IaCTH U CIIOCOOBI UX

anmapar, MeTOJI0JIOTHIO
POrpaMMHUPOBAHUS U
COBpPEMEHHbBIE
KOMITBIOTEPHBIC
TEXHOJIOTHH JIJIs
peanuzauuu
AHATUTUYECKUX U
TEXHOJIOTHUECKUX
pewieHuii B obnactu
POrpaMMHOT0
obecreyeHus u
KOMITBIOTEPHOM
00paboTKn
uHQOpMaIH

IIPUMCHCHHUH.

YMeTh UCII0NB30BaTh METOBI M IPUEMBI (hOpMaIH3aLnH U
ITOPUTMHU3AIMHY TIOCTABJICHHBIX 3a]1a4; IPUMEHATh
CTaHJAAPTHBLIC AJITOPHUTMBI B COOTBETCTBYIOIIHUX 00JacTax.
BrnaneTs HaBBIKaMu cocTaBiIeHUs (pOpMaTN30BaHHBIX
OINMCAaHWUH pelIeHUH OCTABJICHHBIX 3a/1a4; HABBIKAMHU
pa3pabOTKH aJrOPUTMOB PELICHUS IOCTABJICHHBIX 33]1ay;
COBpPEMCHHBIMHA q)OpMEUII/IE}OBaHHLIMI/I MaTeMaTHYCCKUMH,
MH(POPMALMOHHO-JIOTHYECKIMH 1 JIOTHKO-
CEMaHTHUYECKUMH MOJEIISIMA U METOJaMH IPe/ICTaBIICHHUS,
cbopa 1 00paboTKK HHPOPMALIMHU; METOJAMU
MPOrpaMMHUPOBAHUS U HaBBIKaMH paboTHI C
MaTeMaTHYECKHUMU MTaKeTaMHM JJIs1 PEIIeHHsI TPAKTUIECKUX
3aja4 XpaHeHust 1 00paboTku nHOpMaInu.

2. MecTo IMCHUIIMHBI B CTPYKTYPe OCHOBHOI1 NPO0(ecCHOHAITbHOI
o0pa3oBaTe/ibHOM MPOrpaMMbl DakajiaBpuaTa

JlaHHas TUCIUIUIMHA OTHOCUTCS K BapUaTHBHOM yacTu Oioka qucuuiuivH b1 ocHoBHOM
npodeCCHOHAIBHONW 00pa30BaTebHON TPOrpaMMbl  TTOATOTOBKM OakajlaBpOB HaIpaBICHUS
44.03.05 «Ilenaroruueckoe odbpazoBaHue (C ABYMS MPOQPUIIMH ITOATOTOBKH)».

JlucuuiuinHa u3yvaeTcst Ha_2 Kypce Bo 4 cemectpe.

3. O0beM IMCHUIJIMHBI B 32YE€THBIX eJMHUIAX ¢ YKA3aHHEM
KOJINY€eCTBAa AKaJeMHYEeCKHUX YaCOB, BbIICJIEHHbIX HA KOHTAKTHYI0 padoTy
00y4arIumuxcs ¢ npenogasartesieM (10 BUAAM 3aHATHI) U HA
CaAMOCTOSITEJILHYI0 PA00Ty 00y4AKOIIUXCH

Oo011ast TPyI0eMKOCTh (00bEM) AUCIUIUIMHBI COCTaBIISIeT 2 3a4eTHbIX eauuuibl (3ET), 72
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AKaJCMHUYCCKHUX Yaca.

3.1. O6vém oucuyunaunvt no sudam yueoHvIX 3auamuil (6 uacax)

O0b6éM TUCHUILTIHHBI Bcero
4acoB

O0mas Tpy10eMKOCTh AUCITUTUIAHBI 72

KonTakTHas paboTta o0yJaromuxcs ¢ mpernoaaBareneM (1o BuaaM yaeOHbBIX 3aHATHI) (BCEro) 54

AynuropHas pabora (Bcero): 54

B T. YUCJIC:

Jlexuuun 18

CeMUHApBI, TPAKTUIECKUE 3aHSTHSI

IIpakTUKyMBI

JlabopatopHble paboTEHI 36

B T.Y. B aKTHBHOH M MHTEPaKTHUBHOH hopmax 16

BreayauropHnas pabora (Bcero):

B ToM uncie, nHAMBHAyaIbHAsI paboTa 00Y4YAIONIMXCS C MTPEToIaBaTeIeM:

KypcoBoe nmpoextupoBanue

I'pynmoBasi, ”HAWBUAYaTbHAsE KOHCYJIBTAIMS ¥ UHBIC BUBI YIEOHOH IS TETHHOCTH,

NpeyCMaTPHUBAIOIIHNE TPYIIOBYIO WK HHMBHIYATBHYIO PabOTy 00yJarouxcs ¢

npenojjaBareneM

TBopueckas paboTta (3cce)

CaMocTosiTeNnbHas pabota o0yyaronuxcs (BCero) 18

Buj npoMexyTo4HO# arTecTanun o0ydaronierocs (3a4er / 3Kk3aMeH) 3a4€T

4. Cogepxanue JUCHMILIMHBI, CTPYKTYPUPOBAHHOE 10 TEMaM
(pa3aenam) ¢ ykasaHHeM OTBEICHHOI0 HA HUX KOJHMYECTBA aKaJeMHYeCKUX
YacoB U BUAOB YYEeOHBIX 3aHATHI

4.1. Pazodenvt OucyuniuHol u MmMpPyoOEMKOCHb NO 6UOAM YUEOHbIX
3auaAmuil (6 aKkademuuecKkux 4acax)

Buabl yueOHBIX 3aHATHI,
é BKJIIOYASl CAMOCTOSITEILHYIO
S £ % Ppadory obyyaromuxcs u
g 5 § TPYAOEMKOCTb (B Yacax) @
No Paznen S &3 ayauropHbIe CaMoCTO OPMBI TEKYIIETO
n/n JUCIUTIJIHHBI g y'—leﬁl—lble 3aHATHUA |ATEJIbHA KOHTPOJIst
st paGoTa ycneBaeMocTH
BCero |Jexumu| ;1adopato |°0Y4a0
pHple  |HUAXCHA
3aHATHSA

1. | Teopus morpemHocTen. 8 2 4 2 JlaboparopHas pabota

2. | Pemenue cucrem JTMHEHHBIX 8 2 4 2 JlaboparopHas pabota
ypaBHEHUI.

3. | Pelienue HeJTMHEWHBIX 8 2 4 2 JlaboparopHas pabora.
YPaBHEHUI U CUCTEM VYcTHBIl onpoc.
HEJIMHEHWHBIX YpaBHEHHH.

4. | WUnTtepnonupoBaHue 8 2 4 2 JlaboparopHas pabora.
¢$bysxmit. Metoabt IIpoBepka KOHCIEKTA.
HaMJTY4IIEero NPHOJIMKEHUSL.

5. | Yucnennoe 16 4 8 4 JlaboparopHas pabora.
mudepeHnpoBaHue u YCTHBI ompoc.
WHTETPUPOBAHHE.

6. | UucneHHBIE METOMBI 12 4 4 4 JlaboparopHas paboTa.




pemeHus
mudpepeHImaTbHBIX
YPaBHEHMUIA.
7. | UncneHHOE MHTETPUPOBAHUE 12 2 8 2 JlaboparopHas paboTa.
mudpepeHImanbHBIX
YpaBHEHUH B YACTHBIX
MIPOU3BOJHBIX.
Hroro: 72 18 36 18
4.2 Cooepirrcanue OucuyuniuHsvl, CHMPYKMYPUPOBAHHOE NO MeMam
(pazoenam)
Ne HaumenoBanue pasgesia
Conep:xanue
n/n JUCIHHUIINHBI
1 Teopus morpenIHocTei.
Cooepoicanue 1eKyuonHo20 Kypca
1.1. | Teopus morpenIHOCTEH. [pubnmxennsle yucna. [lonstue morpemHoctu. JedcTBUS
HaJa NpHONMKEHHBIMU duciamu. [lorpemnoctu BIYUCICHUH.
Hcrounnku morperrHocTeid. AOCONMIOTHAsE W OTHOCHUTEIbHAs
MorpemHocTd. BepHble 3HAaKHM, CBSI3b KOJUYECTBA BEPHBIX
3HAKOB W OTHOCUTENBbHOW  morpemHocTd. lIpaBuna
OKPYTJIEHHSI H NOTPEITHOCTh OKPYTJICHUS.
Tembt 1a60pamopubix 3aHamMuUl
1.1 | Teopus morpenrHoOCTeH. Teopust morpemHocteid. Ilpubmkennsie uucna. [lonsTue
norpemHocTy. JlelicTBUsT Haja NPUOTMKEHHBIMH YHCIIaMHU.
ITorpemnoctn  BhIuKCIACHUE. VCTOYHUMKH MOTPEIHOCTEH.
AOcoIIoTHas U OTHOCUTENbHAS MTOTPEIIHOCTH. BepHble 3HaKH,
CBA3b KOJMYECTBA BEPHBIX 3HAKOB W OTHOCHUTENBHOMN
MOTPEIIHOCTH.
2 PemieHue cucreM JIMHEHHBIX YPaBHEHMId.
Cooeporcaniie 1eKyuoHH020 Kypca
2.1 | Pemienune cucrtembl JuHeWHbIX | Meton [aycca (cxema eQMHCTBEHHOrO jeneHust). [losHble
YpaBHEHUI: TOYHBIE METOJBI, | METPUYECKHE IPOCTpaHCTBA. TeopeMa O  CHKUMAMOIINX
UTEPALMOHHBIE METOIBI. 0TOOpaXEHUSAX B IOJIHOM METPUYECKOM INPOCTPAHCTBE U €€
cnenctBus.  IlpuMeHeHme  TeopeMbl O  CKHUMAIOIIMX
OTOOpaXEHUSAX  TMPH  pEIICHHH  CUCTEMBbl  JIMHEHHBIX
YpaBHEHUI: MeTOA MpOCThIX uTepauuil. Meron 3elaens.
[IpakTiueckre cxeMsl pemeHust Ha OBM.
Tembl 1a60pamopHbIX 3aHAMUL
2.1 | Pemienue cucTeMbl JIMHEHHBIX | PellieHre cuUCTeMbl JIMHEHHBIX ypaBHeHHE MeTojoMm [aycca
YpaBHEHUH: TOYHBIE METOJBI, | (CXeMa €AMHCTBEHHOIO JIENIEHHs) C MCIOJIb30BaHUEM TaOIUII
ATEPALUOHHBIE METO/IBI. Excel. Perrenne cucTeMBl JTHHEHHBIX YpaBHEHHH METOIOM
MIPOCTOM WTepaluu C ucmonb3oBanneM OBM. Pemenune
CHUCTEMbl JIMHEWHBIX YpaBHEHUH MeToAoM 3eiaens c
ncrnoap3oBanueM OBM.
3 PemieHue HeJTMHEHHbBIX YPABHEHHI M CHCTEM HEJIMHEIHBIX YPaBHEHMIl.
Cooeporcanie 1eKyoHH020 Kypca
3.1. | Pemenne HenuHelHoro | OtaeneHue KopHel ypaBHeHus. [IpuGimkeHHOe BBIYHMCIICHUE
ypaBHeHus. lloHsATHE O MeToje | KOpHA YpaBHEHMs C 33JaHHOM TOYHOCTBIO METOJOM
HproToHa pemeHns  CHUCTeMBI | TIOJOBUHHOTO neieHusa. IIpakTudeckass cxema BBIYHACICHHS
HEJIMHENHBIX YPAaBHEHUH. MpHUOIMKEHHOTO 3HAYEHWS KOpHS ypaBHEHHUS C 3aJaHHOMN
TOYHOCTBIO METOJ0M TpocToil urepaumu. Meton HeroTona
pelenus HEJIUHENHBIX YpaBHEHUH. IIpakTHueckoe
IpUMEHEeHne Merona HploTOHa A CHCTEMBI  OBYX
HEJIMHEWHBIX ypaBHEHHMM C JByMS HEM3BECTHBIMH C
ncrnojp3oBanneM 9BM.
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Ne

HanMenoBanue pa3aena

Conep:xanue
n/n AUCHHUILIMHBI
Tembl 1abopamopHuvix 3aHAMULL
3.1 | Pemenune HEIVHEWHBIX Otnenenue  KopHed — ypaBHeHusa.  [IpubmmkeHHOE
ypaBHeHull. Pemienne cucteM | BBIYUCIEHHWE KOPHS YpaBHEHUS C 33JaHHOM TOYHOCTBIO
HEJIMHEMHBIX YpaBHEHUH | METOJOM IOJIOBUHHOTO JAeJIeHHA. MeTon MpoCTOd UTEpaluu
MeTtogoM HeroToHa. YUCJIEHHOTO pELIEHUs] YPaBHEHHUN. YCIOBHUS CXOJUMOCTH
WTEPALlMOHHOMN TMOCIea0BaTeIbHOCTH. [IpakTHueckne cxembl
BBIUUCIICHHUS NPUOIMKEHHOTO 3HAYEHUS] KOPHA YPaBHEHUS C
3aJJaHHOM  TOYHOCTBIO  METOJIOM  IPOCTOM  WTEpalluu.
CXoIuMOCTh U YCTOMYMBOCTh YHCIEHHOTO Meroaa. Metof
HeroToHa pemieHusT HENMHEMHBIX YPaBHEHUW U CHCTEM
YpaBHEHUH.
4 HNuaTepnosmposanue pynkumii. MeToabl HanIy4uiero npuoJIMKeHus.
Cooeporcanue 1eKyuonHo20 Kypca
4.1 | Yucnenunas unTepnonsanus. | [loctpoeHne HHTEPNOMAIMOHHOrO MHOTOUIeHa Jlarpanska ams
Anrebpandeckuii ¢dbyakmuyr, 3amaHHOW Tabmurei. OleHKa MOTPENTHOCTH
WMHTEPIOJISIUOHHBI MHOTOYJICH: | HHTEpHONUpoBaHus 1o Qopmyne Jlarpamka. Boruncnenue
¢dopma Jlarpamxka u HeroToHa. pa3aeneHHbIX pa3HocTed. IlepBblil U BTOPOW MHOTOYJIEHBI
HeroToHa. [IpakTuueckas OIICHKA MOTPEUIHOCTH
MHTEPIIONMpOoBaHus 1o ¢opmyiam HpioToHa. YmmorHeHue
Tabau QyHKUIUH.
4.2 | Metoast HawTyqmero | JIMCKpeTHBI BapuaHT CPeTHEKBAIPATUIECKUX MTPHOIMKEHUH.
MIPHOIFKEHUS. Ilepeonpenenennas cucreMa JIMHEUHbIX ypaBHeHUU. [loHsTHE
00 oTpesieTIeHUH rapaMeTpoB (yHKIMOHAIBHON
3aBUCHUMOCTH. MeTo1 HaMMEeHbBIINX KBaIpaToB.
Tembi 1a60pamopubIx 3aHAMUL
4.1 | Yucnennas uHTepnonsanus. | [locTpoeHre NHTEPIOIAMOHHOr0 MHOTOWIeHa Jlarparka ais
AnrebOpandeckuii dyHkIMKM, 3amaHHoON  TaOmuiei. OlleHKa MOrPeIIHOCTH
WHTEPIIOJISIIUOHHBI MHOTOYJIEH: | HHTEpHONUpoBaHus 1o Qopmyne Jlarpamka. Borumcienue
thopma Jlarpamxa u HetoToHa. paszzneneHHbIX pa3HocTeil. IlepBbld M BTOPOl MHOTOWJIEHBI
Herorona. [IpakTnueckas OIICHKA MIOTPELIHOCTH
uHTEepnonupoBanus mo Qopmynam HeioToHa. YIUioTHEHHE
Ta0IuI PYHKIHH.
4.2 | Metoap! HawTyqmero | JIMCKpeTHBI BapUaHT CPeIHEKBAIPATUIECKUX TPUOIMKEHUH.
MPUOIKEHUS. IIepeonpenenennas cucreMa JIMHEWHBIX ypaBHeHUU. [ToHsTHE
00 oTpeieTICHUH rapaMeTpoB (YHKIMOHATEHOU
3aBUCHUMOCTH. MeTOo1 HAMMEHBIINX KBaIPaToB.
5 Uncaennoe nuddepeHunpoBaHue U MHTETPUPOBAHNE.
Cooeporcanie 1eKyonH020 Kypca
5.1 | Yucnennoe auddepeHupoBaHme Yucnennoe muddepeHIupoBanne Ha OCHOBE
Y MHTETPHUPOBAHUE. HHTEPNOJAUMOHHBIX (Gopmyn Jlarpamxa, Herorona. Metox
HeolpeaeNneHHbIX Ko3¢p¢uunentos. Ilorpemnocts ¢Gopmyn
yrcienHoro auddepennuposanus. KeanparypHas dopmyra
npsmoyrosbHUKOB. Dopmynsl Herotona — Koteca. Meron
HeolpeaeneHHblx Koaddunuento. Dopmyna Tpaneuui.
dopmyia Cumrncona. Keagparyphas dopmyna ["aycca.
Tembl 1a60pamMOpHbIX 3aHAMUL
5.1 | Yucnennoe YucneHHoe nudhepeHIupoBaHre Ha OCHOBE
IudQepeHInpoBaHue. HHTEPNOJAUMOHHBIX (Gopmyn Jlarpamxa, Herorona. Metox
HeonpeAeaeHHbIX K03 duiueHToB. IlorpemHocTs Gopmyt
4rcIeHHOTro auddepeHpoBaHusl.
5.2 | YncneHHOE MHTETPUPOBAHHUE. KBagpatypnas ¢Qopmyna nOpsMOyroabHHKOB. DopMyiisl
Herorona - Korteca. Meton HEOIPEIEIECHHBIX

ko3 purmenTos. Popmyna tparenuidt. Popmyna CuUMIICOHA.

Keanparypnas dhopmyina ['aycca.
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HanMenoBanue pa3aena

Conep:xanue
n/n AUCHHUILIMHBI
6 YucieHHble MeTOAbI pellieHus 1uddepeHunaabLHbIX YPABHEHUI.
CoOepoicanue 1eKyuonHo20 Kypca
6.1. | YUucnennole MetoApl pemieHus | YncneHHble  MeToAbl  pemieHus  3agaun  Komwm s
muddhepeHnnanbHbIX ypaBHEHHH. | OOBIKHOBEHHBIX UG (EpeHIIMaNbHbIX ypaBHeHHA. Meron
Pynre — Kyrta. MHOrOoOmaroBbslie METOJIbI.
Temvl 1ab0pamopuvix 3aHsamuil
6.1 | Uucnennsle MeToabl pemieHus | YncneHHble  MeTOAbl  pemieHus  3agaun  Komm s
nmud dhepeHnnanbHBIX ypaBHEHUH. | OOBIKHOBEHHBIX AU QepeHINaNbHbIX ypaBHeHHH. Meron
Otinepa. Metox Oiinepa-Komm. Merton Pynre — Kyrra.
MHoromaroBbsle METOIBL.
7 YucjeHHoe MHTerpupoBanue 1ugdepeHIHaTbHBIX YPABHEHHI B YACTHBIX POM3BOIHBIX.
Cooepoicanue 1eKYUOHHO20 Kypca
7.1 | YucnenHoe vHTEeTpupoBanue | YnciaeHHOe MHTETpupOoBaHue AUQPepeHITHATBHBIX YpaBHEHUI
I PepeHINANBLHBIX YPaBHEHHH | B YaCTHBIX MPOM3BOJHBIX, HadalbHbIE M KpacBble YCIIOBUSI.
B YaCTHbIX IMPOU3BOJHBIX, MCTOI[ CC€TOK.
HavaJbHBIE M KPAeBbI€ YCIIOBHSL.
Tembi 1a60pamopubIx 3aHAMUL
7.1 | YUucrneHHOEe HHTETPUPOBAHUE UucnenHnoe naterpupoBanue auddepeHnaibHbIX ypaBHEHUH
mud dhepeHInaNbHBIX YPABHEHUH | B 9aCTHBIX MPOU3BOTHBIX, HAYaIbHBIE M KPAEBhIE YCIIOBHSL.
B YaCTHBIX TPOU3BOIHBIX,
HayalbHBIC ¥ KpacBhIE YCIOBUSI.
7.2 | Metoz CeTok. MeTto[ CeToK.

5. IlepeyeHb y4eOHO-METOANYECKOT0 o0ecriedeHUs /I
CAMOCTOAITEIbHOI PA00THI 00Yy4alOUIUXCS 10 TMCHUIINHE

Ne
n/n

CamocTosiTesibHasi pa6oTa CTYAEHTOB

Ha3zBanmue pasneina,
TeMbl

KoanuecTBO
YacoB B COOTB. C
TeMAaTHYECKHM

TIJIAHOM

Cpoxn
BBINOJIHE
HUS

Dopmbl

3ananusi, BBIHOCHMbIE Ha
KOHTPOJIsS

CaMOCTOSITEJIbHYIO PadoTy

Teopus OrpenIHOCTH.

1.01eHKa BIUSHUS TOTPEITHOCTEH
apryMeHTOB Ha 3HaYEHUE

GbyHKIUU. pegepar

K 3a4eTy

Pewenue cucrem
JIMHEHHBIX YPaBHEHUM.

1.Ilpamble  MeTOABI  PELICHHS
CUCTEM JIMHEUHBIX YpaBHEHUH.
2.MeToJ IpOTOHKH.

3.Metoza opTOrOHAIM3AITIH.
4.Meron MonTte-Kapno.
5. TouHsle METOBI
CUCTEM JIMHEMHBIX ypaBHEHHM:
MaTpUYHBIN METO]I, METOJ
Kpamepa, merox ["aycca.

K 3a4UCTy | KOHCIICKT

peleHust

Pemenne HenmmHEeMHBIX
YpaBHEHUI U CUCTEM
YPaBHEHHUI.

1.Pemenne HEJIMHENHOTO
ypaBHEHUS] METO/IOM XOPI.
2.KomOnHUpOBaHHBIN
XOpA U KacaTeJbHBIX.
3.Meroasl OTHENEHUS KOpHEH
HEJIVHEHWHBIX YPaBHEHUH.

METOL

K 3a4€Ty | KOHCIIEKT




HutepnonupoBanue 1. Annpokcumanust (hyHKITHIA.
byHkIuit. Meto st Hcnons3oBanue psios.
HaWIy4lIero 2.VMlHTeponsnus CrutaifHaMu.
PHUOIFKEHUS. 3.MHTepONIAIIMOHHBI MHOTOYICH
mabopaTtop
OpmMmmura.
4. 6 .| K 3auery Has
4 HaxoxmeHne  IPHOTIOKAIOIICH aGoTa
(yHKIIMM B BHJC: CTCIICHHOM, p
[MOKa3aTeNbHOM, JPOOHO-
JTHHEHHOM, JorapuhMIIECKOMH
($yHKUIUH.
UucneHnnoe 1.AnmpokcuMaIus pOU3BOTHBIX.
muddepeHIHpoBaHNE U VYiydmenue anmpoKCUMAaIim.
5. [uncneHHoe YacTHbIE TPON3BOIHBIE.
6 - K 3a4YeTy | KOHCHEKT
WHTETPUPOBAHHE. 2/ cnionp30BaHue CIUIAHHOB.
3. KpaTHble uHTErpaisl.
4. Metog Monte-Kapuo.
Hucnennsle METObI
6. |peenus 1.KpaeBsbie 3agaun.
g dhepeHInaTbHBIX 6 2. Metoj CTpenbOBbl. K 3aueTy | pedepar
YpaBHEHUI. 3. MeTtoabl KOHEUHBIX pPa3HOCTEH.
Hucnennoe
1.BonHOBOE ypaBHEHHUE.
WHTETPUPOBAHIE
7. |muddepeHIMATBHBIX 6 2. VpaBHEHHE TEILIONPOBOHOCTHL, K 3a4eTy | KOHCIEeKT
' per 3. [onstue 0 cxemax Y
YpaBHEHUN B YAaCTHBIX
pacIIeTUIeHNSI.
ITPOU3BOJHBIX.

6. @oH OLICHOYHBIX CPEACTB VISl IPOBEACHHUS MIPOMEKYTOYHOM

arrecranmun OﬁyanOlHHXCH no JUCHMUIIIMHE

6.1. Ilacnopm ¢honoa oyenounwvix cpeocme no oucyunuHe

Ne Kontpoaunpyembie pa3nennl (Tembl) | Koa konTpoampyemoii HaumenoBanmue

n/n AUCHHUILTHHBI KOMIIeTeHIINH OLIEHOYHOTI'0 CPeICTBA

(pe3yJbTaThI 0 pa3jesiam)

1. Pasnen Nel. Teopus morpenrHocTei. I1K-5,CIIK-2 JlaboparopHas pabora,

cobece/loBaHNE

2. Paznen Ne2. Pemenue cucrem I1K-5,CIIK-2 JlaGopartopHast pabora,
JMHEHHBIX YpaBHEHUII. cobecenoBaHMe

3. Paznen Ne3. Perienue HeJTMHEWHBIX I1K-5,CIIK-2 JlaboparopHas pabora,
YpPaBHEHHUI U CUCTEM HEJIMHEMHBIX cobeceoBaHUEe
YPaBHEHHUH.

4. Paznen Ne4. MnTepnionupoBaHue I1K-5,CIIK-2 JlaGopartopHast pabora,
¢byHkuit. MeTo/pl HAWITY4IIIero cobecejioBaHMe,
OpUOITHKEHHS. TECTUPOBaHHE

5. Paznen Ne5. Yncnennoe I1K-5,CIIK-2 JlaGopartopHast pabora,
mudQepeHInpoBaHme 1 cobecei0BaHNE
HUHTETPUPOBAHUE.

6. Paznen Ne6. YucneHHbIe METO B I1K-5,CIIK-2 JlaboparopHas pabora,
pelieHus cobeceoBaHue
b depeHIINANTbHBIX YPaBHCHHI.

7. Paznen Ne7. Yucnennoe I1K-5,CIIK-2 JlaboparopHas pabora,
UHTETPUPOBAHUEC cobecei0BaHNE
IuQepeHInanbHbIX  YpaBHEHHH
YJaCTHBIX TPOU3BOIHBIX.




6.2. Tunoevie KOHmpoO.J/ibHble 3A0aHUA UIU UHbLE mamepuaiibl

B kauectBe q)OpMBI HTOTOBOI'O KOHTPOJIA 3HAHUM II0 JUCHUITIIINHE «YUucieHasle MCTOABI»

PEyCMOTPEH 3auém.
6.2.1. 3auer
a) TUIIOBBIE 3aJaHUs

3amanme 1.
. o -4
Pemnth cucteMy JIMHEHHBIX ypaBHEHHH ¢ TOYHOCTBIO €=10"" pa3IMYHBIMU CIIOCOOAMU:

a) wmeromoM ["aycca (0 cxeMe eIMHCTBEHHOTO JIeJIeH s) ¢ IpUMeHeHneM Tabuui Excel;
b) meromom mpocroii utepanuu Ha [I9BM;

¢) wmeronoMm 3eiimens na [I9BM.

Bapuanrl.
3,01x, —0,14x, —0,15x, =1,00,
111x, +0,13x, —0,75x, = 0,13,
017x, —211x, +0,71x, =017,

Bapuant?2.
—0,20x, +1,60x, —0,10x, = 0,30,
—-0,30x%, +0,10x, —1,50x%, = 0,40,
1,20x, —0,20x, +0,30x, = —0,60;

BapuanTt3.
9,12x, +5,63x, + 7,81x, = 9,80,
3,84x%, +5,15x%, +2,86x, = 6,77,
4,18x, +5,79x, +1,21x, = 5,82;

Bapuant4.

—114x, —0,04x, +0,21x, = -1,24,
0,25x, —1,23x, —0,17%, = 0,95,
—-0,21x, - 0,17x, +0,80x, = 2,56;

Bapwnanr5.
0,73x, +1,24x, —0,38x, = 0,58,

1,25x, +0,66x, —0,78X, = 0,66,
0,75%, +1,22x, — 0,83X, = 0,92;

3amanmue 2.



a) OTaenuTh KOPHU 3aJJaHHOTO YPaBHEHUS:
a) rpaduvecKu;
0) ¢ ucnonszoBanuem [IOBM.
b) C nomoIIpi0 MUKPOKAIBKY/ISTOPA BBIYMCIUTH OJHH KOPEHb YPaBHEHHS C TOYHOCTBHIO
=107, KCIIOJIB3YsI METO TPOCTOM UTEPALUH.
¢) CoctaBuTh mporpammy njsi BeluucieHus ¢ nomouibio [I9BM Bcex kopHel 3aaHHOrO

YPaBHEHHs METOI0M MOIOBUHHOTO [IE/eH s ¢ TOYHOCTHI0 £=10°,
Bapuant 1. cosx—(x—1)° =0;
Bapuant 2. 8cosx — X =6;
Bapuanrt 3. 05" +1=(x-2)*;
Bapuant 4. 2x —lgx—-7=0;

Bapwuant 5. X- In(x+1) =1.
3azanue 3.

a) CocraBuTh MPOrpaMmy JJIsi YTOUYHEHHS OJTHOTO U3 KOpHEH ypaBHeHHs MeTo10M HbroTOHA

-4
C TOYHOCTBIO £=107".

Bapuant 1. cosx—(x-1)° =0;
BapuanT 2. 8cosx — X =6;
Bapuanrt 3. 05" +1=(x-2)*;
Bapuanr 4. 2x—Igx—-7=0;
BapwuanTt 5. X- In(x+1) =1.

b) PemmTh cucTeMy HENMMHEHHBIX YpaBHEHUIT MeTO10M HbIOTOHA C TOYHOCTBIO
e=10".
sin(x+y)-16x =0,

Bapuanr 1.
p {XZ + y2 =1,

tg(xy +0,4) = x>,
0,6x> +2y? =1;

{ =x?—y+1,
Bapwanr 3.

Bapuanr 2.

(x+0,5)* + y* =0,6;

sin(x+y)-11x =01,

Bapuanr 4.
X +y> =1

10



sin(x+y)-1,2x=0.2,

Bapuanr 5.
P {xz +y?=1.

3amanue 4.

a) Ilo 3aganHOl Tabnuile 3HAYEHUN (YHKIHH COCTABUTH (POPMYIY HHTEPIOISIIIMOHHOTO
mHorouneHa Jlarpamxka. [Toctpouts ero rpaduk U OTMETUTH Ha HEM Y3JI0OBBIE TOUKH.

Bapuanrt 1.
X[2[3]5
y|4|1|7
Bapuanrt 2.

X 0|2]3
y|-1]-4]2
Bapuanr 3.
X[-1]10 |3
y|71]-1]|4
Bapuanr 4.
X719 13
y|2|-2| 3
Bapwuanr 5.
X[3|5]|7
y|4|-1|7

b) BblUMCINTE ¢ TIOMONIBIO KaJbKYJIATOPa OJHO 3HAYCHUE 3aJaHHOW (QYHKIUH JUIs
IIPOMEKYTOUYHOIO 3HAYEHHsI apryMEHTa C IOMOIIBI0 MHTEPIOIALUOHHOIO MHOIOYJIEHA
Jlarpanska 1 OLIECHUTH NOTPEMIHOCTh HHTEPITOJISILINH.

X lg x
)= + X
X
13 1,7777
2,1 4,5634
3,7 13,8436
4,5 20,3952
6,1 37,3387
77 59,4051
H X
8,5 72,3593 omep ];-apI/IaHTa X
2 2.8
3 4.1
4 5,2
5 7.3

c) CocraBuTh MpOrpaMmy ISl YIUIOTHEHUS YaCTH TAOJHUIIBI 3a1aHHON (DYHKIINH, TTOJIb3YSChH
MHTEPNOJISIIIMOHHBIMU (hopmynamu HeroToHa; mar cyotadynuposanus H=0,01.

X sinx
0,60 0,56464
0,65 0,60519
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0,75 0,64422
0,80 0,68164
0,90 0,71736
0,95 0,75128
1,00 0,78333
1,05 0,81342
1,10 0,84147
1,15 0,86742
1,20 0,89121
Homep BapuanTa Kon1p! otpeska cy0TabynnpoBaHus
a b
1 0,65 0,75
2 0,75 0,80
3 0,80 0,85
4 0,85 0,90
5 0,90 0,95
3ananue 4.

1) BBIYHCIUTH C TIOMOIIBIO KABKY/ISTOPA 3HAYSHUE MTPOM3BOIHOMN (DYHKIIUH, 3a1aHHO I
TaOJIMYHO, UCTIONB3YS:
a) HHTEPIOJIIMOHHYIO popmyity Jlarpanika, OIICHUTh MOTPEITHOCTh METOJIA;
0) nHTEpIOIAINOHHYIO (popMyry HpI0TOHA, OIIEHUTH OTPEIIHOCTh METOAA;
B) METOJI HEOIIPEACIICHHBIX KOA(P(UIIMECHTOB.

HOMEp BapHaHTa byuxmms f(X) Xo
1 sinx 0,6
2 COSX 0,05
3 sinx 1,05
4 COSX 0,85
5 sinx 0,95

2) BblYHMCINTH C MOMOIIBIO KaJIBKYJIATOpPa HMHTErpan 3aiaHHod ¢yHkuumu npu N=10 mo
bopmye:
a) MPSAMOYTOJILHUKOB;
0) Tpaneumii;
B) CuMricoHa.
[Ipon3BecTH OLIEHKY MOTPEMIHOCTH METOI0B UHTETPUPOBAHUS.

2,2 2,4 _0,03x

1. Ide; 2. J.e dx;
1,2 X 0,4 X
1,8 - 3,6 2
0,8 X 1,62 2

5. j.l(x — e Jix;

3) CocraBuUTh NporpamMmy BBIYUCIIECHUS MHTETpajia 3a1aHHoi GyHKiuu no popmyne CumiicoHa.
Hcnonp30BaTh BapyuaHThI 3a4aHUS 2.

3ajanue 5.
Pernts 3amauy Komu mis quddepenimansaoro ypasaenus Y =f(X, y) Ha orpeske [a; b]
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IpY 3aJJaHHOM HayaJbHOM yCJIOBUH Y(8)=C U mare uHTerpupoBanus h:
1) meromom Diinepa:
a) Ha KaJIbKyJsATOpE ¢ marom 2h;
6) na [I19BM c marowm h;
B) IMIOCTPOUTH TPa(UK UHTETPATLHON KPUBOH;
2) meroaoMm Ditnepa — Komm:
a) Ha KaJIbKyJIATOpE ¢ 1rarom 2h;
0) mocTpouTh rpadMK UHTETPAITBHONU KPUBOW;
3) metonom Pynre — Kyrra na [I9BM c marom h.

Homep f(x,y) a b c h
BapHaHTa
1 17 0 1 0 0,1

1-sin(0,75x — y) + —
X_

2 y 1,8 2,8 2,6 0,1
X +C0S —=
J5
3 Xy +Sin X 0 1 2 0,1
4 cos(L5x — y?)—13 -1 1 0.2 0,2
1+0,2y-sinx —y? 0 1 0 0,1
3aymanue 6.

[Ipumensis MeTon CeTOK, HailTh pemeHue 3amaun [lupuxne nns ypaBHeHus Jlarmaca
o’u  o%u 1
5_2+W =0 B kBagpate ABCD c Bepmuaamu A(0;0), B(0;1), C(1;1), D(1;0) ¢ mrarom hzg.
X
[lpn pemeHnn 3ama4M WCHOJIB30BATh HMTEPALMOHHBIA Tporiecc ycpenHenus JlmOmana mo
IOJIy4€eHUs 0TBeTa ¢ TOYHOCTHIO 10 0.001.

KpaeBbie yciioBusi mpuBeieHbl B Ta0JINIIE BAPUAHTOB.

Homep BapuanTa U |AB U |BC U | o U | AD
1 30y 30(1-x%) 0 0
2 30(1-y) 20+/x 20y 30x(1-x)
3 20y° 20 20y 10x(1-x)
4 0 50sinmx 50y(1-y°) 0
5 30 30 0
Y 30sin Y.
2
3amanne 7.
I/ICHOJ'IL3Y$I MCTO/] CCTOK, pCHIUTL CMCIIAHHYIO 3a1a49y JJI ILI/I(I)(i)epeHI_II/IaHLHOFO YpaBHCHHUA
2
Hapa6OJ'II/IquKOl“O THUIIA E = a—l: (ypaBHeHI/IH TeHJ‘IOHpOBOILHOCTI/I) IIpU 3aJIaHHBIX HaYaJIbHBIX

yenoBusx U(X, 0)=f(x), u(0, ty=¢(t), u(0.6, t)=y(t), rme X € [0; 0,6]. PelreHre BHIMOIHUTD MPH
h=0,1 qs t e [0; 0,01], cuuras o =1/6:
a) Ha KaJIBKYJSITOPE;

0) na [I9BM.
HauanpHbie yc1oBHS MpUBEACHBI B TAOIHIIEC BAPHAHTOB.
| Howmep Bapuanta | f(X) | o(t) (1)
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1 C0S2X 1-6t 0,3624

2 2X(1-x)+0,2 0,2 t+0,68

3 0,3+x(x+0,4) 0,3 6t+0,9

4 19(2,63-x) 3(0,14-t) 0,3075

5 X(x+1) 0 2t+0,96
3amanue 8.

[To 3amanHO# Tabmuie 3HaYeHUH (QYHKIUHU MMOCTPOUTH METOJOM HAMMEHBIIMX KBaJpaToB
JUHENHHYIO U KBaJIPaTUYHYIO PEPECCUU C HCIIOJIb30BaHUEM:

a) KaJIbKYJISITOPA;

0) II9BM.

CpaBHI/ITb BCJIIMYUHBI CPCAHCKBAAPATUICCKUX OTKJIOHCHUI.

1.
X 0,10 0,30 0,40 0,60 0,70 0,80 1,00 1,10
y 0,25 0,50 0,65 0,55 0,42 0,30 0,22 0,15
2.
X 1,30 1,40 1,60 1,70 1,80 2,00 2,10 2,30
y 6,10 4,80 3,90 3,20 4,00 5,10 5,30 6,05
3.
X 1,30 1,40 1,60 1,70 2,00 2,10 2,30 2,50
y 2,40 1,80 1,20 1,40 2,30 2,90 3,00 3,20
4.
X 0,40 0,70 0,90 1,10 1,40 1,60 1,70 2,00
y 0,15 0,83 1,65 1,52 0,90 0,31 0,25 0,10
o.
X 2,00 2,50 2,70 2,90 3,20 3,40 3,70 4,00
y 0,11 0,81 1,05 0,90 0,23 0,18 0,10 0,05

Ilepeyenb BONPOCOB K 3a4eTy:

1.

No ko

®

9.

AOcContoTHAs W OTHOCUTENbHAsl TOTPELIHOCTH MPUOMMKEHHbIX uuncen. [IpaBuio
OKPYIJICHUS YHCEN.

Meton Taycca pemieHHss CHUCTEM JIMHEWHBIX YpaBHEHHMH (cXxemMa €IUHCTBEHHOIO
JIEJICHNUS ).

MeTton npocToit uTepanuu (sl CHCTEM JIMHEWHBIX ypaBHEHUH ).

Meton 3eliaens.

Oransl NPUOIMKEHHOTO PEeLICHUS] YPaBHEHHM ¢ OTHUM HEU3BECTHBIM.

Otnenenue KOpHeW HeMMHEHHOTo ypaBHeHHs. [ paduueckoe oTeneHne KopHe.

Meroa MONOBUHHOTO JE€NEeHUsS. Y CIIOBUE OKOHYAHHMs Ipolecca JENEHUs NMPU 33JaHHON
JOITYCTUMOM TIOTPELIHOCTH.

JlocTaToyHOE YCIIOBUE CXOAMMOCTH UTEPAIMOHHON MOCIEA0BATEIHLHOCTH.

VYcnoBue OKOHYaHUS HWTEPALlMOHHOIO TIpoliecca IpU  3aJaHHOW  JOIYCTMMOM
MOTPEIIHOCTH.

10. Metoz npocToit uTepanuu (U1 HeIMHEHHBIX ypaBHEHUH ).
11. Meton HeroTona.

12. 3apavya uHTEPHOAMPOBAHUS TAOTMYHON (PYHKIIUH.

13. aTepnonsanuoHHbI MHOTOWIEH Jlarpanika.

14. Tabau1bl KOHEYHBIX PA3HOCTEH.
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15. aTepnonsunoHHbIE MHOT'OWICHBI HeroTona. Onenka MIOTPELIHOCTEN
MHTEPIOISIUOHHBIX Gopmyn HproToHa.

16. O6paTHOE UHTEPIIOIUPOBAHHUE.

17.Yucnennoe muddepenuupoBanue. OOmmMA ciaydall  BBIYMCICHHUS  ITPOM3BOIHOM
POM3BOJILHOTO TIOPSI/IKA.

18. Yucnennoe nuddepeHmpoBaHie Ha OCHOBE MHTEPMOSIUOHHBIX (opmyn HeroToHa u
Jlarpanxa.

19. [TorpemHOCTh hopMyIT YnCAEHHOTO AU dHEpEHITUPOBAHUS.

20. Yucnennoe naTerpupoBanue. Kpanparypuas Gpopmyna npsMoyroibHHUKOB.

21. ®opmynsl HetoTona — Koreca.

22. dopmyna Tparnenuii.

23. ®opmyna CumricoHa.

24. Yncnennble MeTObI perienus auddepeHnnanbHbIx ypaBHeHu. Metox Diinepa.

25. Meton Pynre — Kytra.

26. UncnenHoe MHTErpupoBaHue TudGepeHnaIbHbIX YPAaBHEHUH B YaCTHBIX IPOU3BOIHBIX,
HavaJbHBIC U KPaeBbIe YCIOBHSL.

27. Meton ceTok s 3anaun Jupuxire.

28. MeToJ ceToK AJis ypaBHEHUs MapaboInyecKoro TUIa.

29. MeTo/1pI HAMTy4IIIero MpruOIMKEHUSI.

30. MeToa HauMEHBIIIUX KBaJIPaTOB.

0) KpHTEpWH OIICHMBAHUS PE3YJILTATOB O0OYyUCHHS
TpeboBanusi, mpenbsBiIsieMble K OTBETaM, HAlpaBiICHbl Ha IPOBEPKY JIOCTUTHYTOI'O
CTYJCHTaMH yYpPOBHS OBJIAJICHUS TUCHUILIMHBI U opueHTupoBanbl HAa @I'OC BIIO nanpaBneHus
MOATOTOBKU OakasiaBpa.
B pe3ynbTaTe 0OCBOSHHS TUCIUTUIMHBI 00YYarOIIHecs JOMKHBI
3HATB!

- OCHOBBI TEOPHH MOTPEIIHOCTENH;

- OCHOBHBIC YHUCJICHHBIC MCTObI anre6pLI;

- METO/IbI MOCTPOEHUS HHTEPIOISIIUOHHBIX MHOTOUJICHOB;

- METO/Ibl YUCJIEHHOTO AU PEepeHInPOBAHNS U UHTETPUPOBAHMUS;

- METO/Ibl YUCIICHHOTO pemieHus nuddepeHnanibHbIX ypaBHEHUH;

- METOJbl UHUCJIEHHOIrO pemeHus aud@epeHIuanbHbIX YpaBHEHMM B YacTHBIX

MIPOU3BOTHBIX;

YMETB!

- YUCIIEHHO pellaTh HEeTMHEWHbIE YPaBHEHNUS,

- UCIIOJIb30BATh OCHOBHBIC IIOHATUSA TCOPHU CPCAHCKBAAPATUUHBIX HpPI6J'IH)K€HHI>i JJIA

MOCTPOCHHUS IJIEMEHTA HAMITYUIIIeT0 MPUOIMKEHUS;

- HHTCPIIOJIMPOBATE M OUCHUTH BO3SHUKAIOIIYIO ITOIPEITHOCTD,

- IPUMEHSATH (POPMYJIIBI YHCIEHHOTO MU dHepeHITNPOBAHUS 1 HHTETPUPOBAHNUS;

- IPUMEHATh METOAbl UYHUCIEHHOrO pelieHus AuddepeHnrnalbHblX YpaBHEHUH U

YpaBHEHUI B YaCTHBIX MIPOU3BOIHBIX;

BJIAACTh:
- TEOPETUUYECKUMU CBEJICHUSIMHU O YUCJICHHBIX METOJIaX PELICHUs MPUKIIATHBIX 3a/1a4;
- HaBBIKAMU pa3pabOTKH  KOMITBIOTEPHO-OPUEHTHPOBAHHBIX  BBIYUCIUTEIBHBIX

QITOPUTMOB pEIIeHUs MPUKIATHBIX 3a1a4;
- HaBbIKAMU peajlu3allud MaTeMaTHYeCKMX METOJOB Ha KOMIIbIOTepe IyTeM
IpOTrpaMMUPOBAHUS;
- HaBbIKAMM NPUMEHEHUS NPOrPaMMHBIX MAaTEeMaTHYECKUX IAKETOB AJIS pealu3aluu
MaTEMaTUYECKUX METOOB.

B) ONMCAHUE [IKAJIbl OCHUBAHUS
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3a KaX[0€ NPAaBWJIBHO BBIIOJHEHHOE 3aJaHue (WIM IYHKT 3aJaHus) CTYJIEHT IOIy4aer 2
0ajuia, YaCTUYHO BBIIIOJIHEHHOE 3aJjaHue — | 6ajul, 3a HEeMpPaBWJIBHO BBINOJIHEHHOE 33aJaHHe

- 0 6amnos.

OI1IeHKH BBICTABIISIOTCS IO CIIEAYIOMICH MIKae:

"3auTeHo" - 0onee 50 % - 41 u Gonee OalIOB,
"He 3auTeno" - 50% u meHee - 40 u MeHee 0aJIIOB.

6.2.2. YcrHOe coleceloBaHHE 10 TeOPETHYECKOMY MAaTepHANy JAUCIHUIJIMHBI,
NnpoBe/ieHUe TECTUPOBAHUS

Kputepun ycrHoro codecegoBanusi (ot 1 10 5 6aJi10B 32 0OTHO 3aHATHE):
2 Gamma - BBICTABIISACTCS CTYIACHTY, MOKAa3aBIIEMY BCECTOPOHHHE, CHCTEMAaTH3HpPOBAHHBIC,
r1yOOKH€e 3HaHMS 10 pacCMaTPUBAEMOMY pa3/ieny IUCHUIUIMHBI U YMEHHUE YBEPEHHO PUMEHSTh
WX [PU PEIICHUH MTPAKTUICCKHUX 33]1aY;
1 Gast — BBICTABIIACTCS CTY/ACHTY, B OTBETE€ KOTOPOT'O COJIEPKATCS HECYILIECTBEHHbIE MPOOEbl B
3HAHUSAX TEOPETUYECKOTO MaTepUaa, IOIyCKAIOTCs OMMOKN B BHITIOJTHEHUH 3a/1aHUM.
0 6anmnoB - BBICTABISETCS CTYJEHTY, B OTBETE KOTOPOTO COJEPKATCS CYIIECTBEHHBIE MPOOETbl B
3HAHMUSIX TEOPETHUYECKOrO MaTepuaia, JOIMYCKAITCS MPUHIUIHAIBHBIC OMIHMOKN B BBHIMOJTHCHUN
3aJlaHni.
IIpoBenenne TeCTHPOBAHUS:
3a MpaBWIbHBIA OTBET TECTa HCHBITyeMbI moiy4daer 1 Oaii, 3a HENpaBUJIBHBIA WM
HeyKa3aHHbIN oTBeT - 0 OaoB.

6.3. Memoouueckue mamepuanvl, onpeoenalOwUe - NPOYUEOYpPbLl
OUEHUBAHUA 3HAHUI, YMEHUIl, HABLIKOE U (UaU) onvima OeamelbHOCHmU,
xXapakmepusyloujue 3mansl OPMUpo8aHuns KOMnemeHyul

B kauecTBe (QOpMBI UTOrOBOrO KOHTPOJSI 3HAHUN MO JUCUMILIUHE «YHCIEHHBIE METOIBD»
npeaycMoTpeH 3auder. OOywaromuecsi, cHCTeMaTHYecKd paboTaromue Ha J1abopaTOpHBIX
3aHATHUSIX, MONYYalOT 3aueT IO pe3ylbTaraM HaKOMMTEIbHOW CHUCTEMBI, IMPEICTaBICHHONW B
TEXHOJIOTUYECKON KapTe.

Hrorosas npoBepka 3HaHUU CTY/AEHTOB, HE HAOpaBIIMX B TEUEHHE CEMECTPa HEOOXOAUMBIX
0ayuIoB Ui TOJIOKUTEJILHOW OIEHKH, OCYLIECTBISETCS B NMUCbMEHHOW (MTOTOBBIM TecT) U
ycTHOM (hopme (BOmpochl K 3aueTy mo aucturuinHe). [lepedeHs BompocoB, 0Opasel] TeCTOBBIX
3aJaHui COAep)KUTCS B pabodell mporpamMme M cooOmiaercst oOydarouiumces 3apasee. TecTsl
pa3zaroTcs HEMOCPEACTBEHHO BO BpEMsl 3adeTa W BKIIOYAIOT MaTepuall 10 BCEM TeMaM Kypca,
yKa3aHHBIM B TEeMaTH4ecKoM IuiaHe. [l MOJy4eHHs OLIEHKM «3a4T€HO» HEeo0XO0AUMO
MPaBUIILHO BRIMOTHUTE OoJee 50%, menee 50% mpaBUIIBLHBIX 3aIaHUM — OTICHKA «HE3aYTEHO.

Hrorosmiii Tect no gucuuiinie «Yuciaennsie Meroas» (30 Bonpocos Ha 120 MuHYT)

Vka3zanus: Bce 3amaHus uMEIOT 5 BApUAaHTOB OTBETA, U3 KOTOPBIX IPABWIBHBIN TOJIBKO
onuH. Homep BriOpanHoro Bamu orBeTa 00BeIuTE KPYKOUKOM B OJIaHKE /71 OTBETOB

1. VYKaxuTe TpaHullbl, B KOTOPBIX HAXOAUTCS TOuHOE uncio D, ecnu ero npuOmmkeHHOE
3Hayenue d=42,36 HaiigeHo ¢ TouHoCcThIO 10 0,7.
1) [42,06;42,66], 2) [41,96;42,76], 3) [41,86;42,86], 4) [41,76;42,96], 5)
[41,66;43,06].

2. [Tpubnuxennoe 3Hauenne X=24,6035 umeeT OTHOCUTENBHYIO MOTPELIHOCTD 0x=2%.
Haiit aGCOMOTHYIO MOTPEITHOCTD Ay.
1) 0,49207; 2)0,39501, 3)0,21302; 4) 0,52908; 5)0,40803.
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X, =X, = X3 =1
Jana cucrema 13X, — X, + X, =2
X =X, —X; =3
n N
[TpuBectu cuctemy K BUAY Xi = E a; +p(i=1Ln),n=3, U, IPUHSB 32

HAYaJIbHOE MPUOIIMKEHHE XO = ( 0; 0; 0;), HAWiTU TOYKH X(l), X® WUTEPALIMOHHOMN
MTOCJICA0OBATEILHOCTH.
1) XW=(1;-2;-3), X?=(4;-2,0)

2) X = (-1;-2;-3), X @ =(-4;-2;0);
)XW= (12;3); XD=(42;0);
XD =(1;-23); XD =(-4;-2,0);
5)XW=(2; 1;3); X =(0;-2; 4);
. oo X +X, =5,
I[aHa CHUCTCMA JIMHCUHBIX YPABHCHUU :
2X, + X, =3.
[IpeoOpazoBarh cucTeMy K HOPMAJIBHOM cHUCTEME, KOTOpas TrapaHTUPYET

CXOOUMOCTBb UTCPALIMOHHOI'O IIpouecca METo1a BCﬁHGHﬂ JUISL UICXOQHOM CHCTEMEI.

1 5x, +3x, =11 5 3X, +5x, =11, 3
3X, +2X, =8; 2%, +3X, =8;
5%, +3X, =8,
3x, +2x, =11,
5 2%, +3x, =11, ) 3X, +2x, =11,
3X, +5X, =8§; 5x, +3x, =8.

3ammcarthb paCyYCTHBIC q)OpMy.TIBI HUTCPALITMOHHOI'0O IIponecca Beﬁnenﬂ 11 CUCTEMBI:

X, + X, =5,
2%, + X, =3.

I {yl =-15x, +5,5, ) {yl =-0,6x, +2,2, 2 {yl = —0,6x,+22,

y, =06y, +16; Y, =-15y, +4; v, =-15x, +4;

v, =—-15x, +5,5,

=-0,6x, +4,
4) |y, =—0,6x, +16; 5) {y : T2

v, ==15y, +2,2.

Kakoe YCIOBUC ABJIAACTCA KPUTCPUCM IJIA JOCTHIKCHHUA 3aJJaHHOM TOYHOCTH & npu
pemiCHUN CUCTCMBIL JIMHENHBIX ypaBHeHI/Iﬁ METOJOM HpOCTOﬁ I/ITCpaI_II/II/I? (,0 -

METPHKA, IT0 KOTOPOH OblIa YCTAHOBJIEHA CXOIUMOCTh H MOJYYCHO o ).
) pxP,x¥)< &;
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3~(1+a)

2) p(x*Y x®y)< ~ a1
3) ,O(X(k'l),x("))ﬁ%, a)l;
4) ,O(X(k'l),x(k))SM, a)l;
5 p(x*P, x®) < ‘96_“) a {1l

7. aubl 18e Touku 3-mepHoro npocrpancta X(-1,2,0) u Y(1,3,-2). Haiitu 0 1 (X,Y).

10.

11.

12.

1)1;2)2;3)3;4)4;5)5.

B uem 3akirouaercs STan OTACNICHUS] KOPHEM MpPU HCIOIB30BAHUM YHUCICHHBIX

METO/IOB PELICHUS] YPABHEHUIT?

6) B Hax0oXICHUHU OTPE3Ka, COACPIKAIIETO BCE KOPHU YPaBHCHHUS.

7) B ycTaHOBICHHH «TECHBIX» MPOMEKYTKOB, COJCPIKAIINX TOJBKO OINH KOPEHb.

8) B ompenencHUHM HWHTEpBaNa, COICPIKAIIETO TOJBKO KOPHH, HHTEPECYIOIINE
BBIYMCITUTESL.

9) B Hax0XKICHUHU OTPE3Ka, COACPIKAIIETO BCE MOJOKHUTEIbHBIC KOPHU YPABHCHUS.

10) B ycraHOBIECHHHM TPOMEXKYTKA, COACPIKAIIEr0 BCE OTPHUIATEIbHBIC KOPHH
YpaBHEHHUS.

Otaenuth rpaduvecky KOpeHb ypaBHeHHsT COSX - £nX = 0.
1) (0,05 |; 2)[051);  3)[;15]; 4 [L52]; 5)[2;25]

Ha pucynke mnpowTIOCTpUpPOBaH OJMH U3 YHC
nuHenHoro ypaBaenuss F(x)=0: vy

11) MeToa mpocToii UTEpaIiH. V=R
12) Metox HeroToHa. Co
13) MeTo OJ0BUHHOTO JEIEHHUS. a

14) Metox xop/. 0

15) KomOunupoBauubiii Metoa.  F(a)

YTOYHUTH KOPEHb ypaBHEHHS (X-4)3 — 2 =0 mna [5 6] onHUM W3 YHUCIEHHBIX
METOH0B C TOYHOCTBIO € - 103,
1)5, 150; 2) 5, 260; 3)5, 370; 4)5,440; 5)5, 580.

[TocTpouTh WHTEPNONSAIMOHHBIA MHorouwieH Jlarpanxka s (yHKUIWH, 3aTaHHON
TaOJIMLIEN:

X 1 3 4

f(x) 12 4 6
1) La(x)=2x>-12x+22; 2) Lo(x)=x%-6x+11; 3) La(x)=3x%-12x+24;
4) Ly(x)=x>-4x+8; 5) Lo(x)= 4x°-12x+24.
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13. B Tabnuue npuBeneHb! BEIYMCICHUS IS HAXOXKICHUS 3HAUCHHs (PYHKIMH, 3a1aHHON

tabnmuieir B Touke X=1,91 , mONB3ysICh MHTEPIOIAIMOHHBIM MHOTOYWICHOM
Jlarpanxa.
x, =191 | x, =041 | x,=155]| x,=2,67 | x,=3,84 o) Vi Vi
Pi
x, =0,41 1,50 -1,14 -2,26 -3,43 -13,26 2,63 -0,1983
x, =1,55 1,14 0,36 -1,12 -2,29 1,053 3,75 3,561
x, =2,67 2,26 1,12 -0,76 -1,17 2,251 487 2,163
x,= 3,84 3,43 2,29 1,17 -1,93 -17,74 5,03 -0,2835

L3(1,91)=114(1,91)-S~4,15
HWcnonw3ys nanubie Tadnuiel, HaiTh [14(1,91).
1) 0,70297;, 2)-0,70297; 3)-0,79207; 4)0,79207; 5)-0,79702.

14. Tlepsas unrepnonauuonHas popmyna HploToHa MMeeT BUIL:

“;ﬁ)Aﬁb+m+ta_g";?_n+DAﬁz

0;

1) Pn(x)=yottAypt

t'(t+1)~A2 +m.+t-(t+1)...(t+n—1).An

2) Pn(X)=ynttAyn1+ ol Yn-2 nl

0

3) Pn(X)= % (X=%g) e (X= X 4 ). (X=X ,)e (X = X,,)
n =0 (X, = Xg ) (% = Xig) - (X = Xiyq)eene (5 — X)) ;

t'(t+1) 2
2 AN S o

0

4) Pp(X) =y, +tAy+

t.(t2|+1) Ay +t.(t+1)....|(t+n—1) Ay
! nl

0-

5) Pn(X) = yn- tAyn1 +

15. B nepBoii unTepnonsuuonHoi popmyine Hororona t Haxoautes mo Gopmye:

X—X X+ X X—X
1)t= " 2)t= o 3)t= °
h h h
X+ X X, + X
4)t= " 5)t= "2 "
h
16. Haiitu 3Haguenne npousBoaHoi ¢pyaknuu f(X) , 3amanHoM TabIuUIEl B TOUKE

X =32, ucnonb3ysl NEPBbIA MHTEPIOIALMOHHBIN MHOrOWIEH HploTOHA.
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X 32 33 34 35 36
F(x) | 5,657 |5,745 5,831 |5,916 | 6,000

1) 0,056; 2)0,067;  3)0,078;:  4)0,089;  5)0,099.

17. Haiitu 3nayenue npousBogHoW ¢yHKumMu f(X) B Touke X = 32, UCHONB3YsS METOJ
HeomnpeneaeHHbIX Ko durmenton. F(X) 3amana tadnuieit

X 31 32 33 34
F(x) | 5,568 | 5,657 5,745 [5,831
1) 0,056; 2) 0,067, 3) 0,078 4) 0,089; 5)0,099.
18. BeraucnuTh npuOIMKeHHOE 3HaY€HUE TPOU3BOIHON (DYHKINH, 33JaHHON TaOIuIe B
TOUKe X=32, UCNOJIb3Ysl HHTEPIOJISLIMOHHBIA MHOrowieH Jlarpanxa.
X 31 32 33
F(x) 5,568 5,657 5,745

1.) 0,056; 2) 0,067; 3) 0,078; 4) 0,089; 5) 0,099

1
19. Bomumcnuts wuuTerpan | = [ x?sinxdXx mo dopmyze Tpamenmii. 3HaueHHs
0

HOHLIHTeraHbHOﬁ (I)YHKI_II/II/I B Y3JIOBBIX TOYKaX IPUBCACHLI B Ta6nnue:

X y =1(x)
0 0
0,1 0,0010
0,2 0,0079
0,3 0,0266
0,4 0,0623
0,5 0,1199 1) 0,2291, 2) 0,3252; 3)0,4354;  4)
0,6 0,2033 0,5132; 5) 0,1112.
0,7 0,3157
0,8 0,4991 20. TlpowsBecTn  OLIEHKY MOTPEITHOCTH
0,9 0,6345 UHTETpUPOBaHUs M0 (opMyse Tpanenui ams
1 0,8415 dyrkimn f(x) = x%sinx Ha otpeske [0;1], h=0,1

1) 0,2820; 2) 0,0354; 3) 0,0055;  4)0,0021; 5) 0,0285.
3
21. Beruncautp uHTErpan no gopmysne Cumicona npu N=6: _[ v1+x dx.
0
1) 0,9951,; 2) 1,8509; 3) 2,2105; 4) 3,2108; 5) 4,6665.

22. [IpousBecTu OlLEHKY MOTPENIHOCTH HHTErpupoBaHus o Gopmyne CuMmiicoHa amus

dyuxiun f(X)=+/1+ X Ha otpeske [0;3], h=0,5.
1)0,0008531; 2) 0,0009765; 3) 0,0010202; 4) 0,0025301; 5) 0,0031083.
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23. Pemmts MerozoM Diinepa muddepeHnuatsHoe ypaBHeHHEe Y’ = X°+3y Ha OTpe3Ke

[0;1] ¢ HavaibHBIM yciaoBueM y(0) = 2, npunsas mar h = 0,2. y(1) npuHEMaeT 3HaYCHHE
paBHOE:

1) 24,5268; 2) 23,1561; 3)22,2893; 4)21,3294 5) 20,3381.

24. Meton  Diinepa pemieHuss  audepeHIHATbHBIX  YPAaBHCHHH  3aKJIIOYaeTCsl B
UKINYECKOM IPUMEHEHUU Hapbl GopMy:

1) Ayk = h-f (X, Yk), Yke1= Yk - Ayk, K=0,1,2.....
2) Ayk = h-f (Xk yk), Yk+1= Yk * Ayk, K=0,1,2.....

3) Ayk=0,1-f (Xk yi)- h, yke1= yk + Ayk, K=0,1,2.....

h
4) Ayk= 2 - (Xk, Yk), Yk+1= Yk - Ayk, K=0,1,2.....
5) Ayk = h-f (X« yo), yer= yk + Ay, K=0,1,2......
25. Hcnonb3ysa meton Diinepa-Kamu 1 nuddepeHImanbHoro ypaBHeHHUS y’=x2 + 3y Ha

orpeske [0;1] ¢ HayanbHbIM yenoBueM Y(0)=2, npunss mar h=0.2, vaiizem y(0,2).

1) 1,932; 2) 2,221; 3) 3,564 4) 4,821: 5) 5,728,

2 2
26. YpaBHeHHE C YaCTHBIMH TIPOM3BO/IHBIMY BUJIA —— -+ —— = () Ha3bIBACTCA YPABHEHUEM:
ox® Oy
1) nepeHoca; 2) BOJIHOBBIM; 3) TemI0NpPOBOIHOCTH;
4) Jlannaca; 5) Ilyaccona.
217. [TpumeHsist MeToA CeTOK, HaWTW pelieHue ypaBHeHMs Jlarulaca B Touke p

KBaJpaTa IpU KPaeBbIX YCIOBUAX, YKa3aHHBIX HAa PUCYHKE.

0 18 38 50

0 0

0 2

0 30 30 4

1)2519:  2)1517;  3)26,09 4)21,19;  5)16,59.

ou
28.Jlna Qynkuum u = wu(X,y) YacTHas NPOM3BOIHAS [8 MOXXET OBbITh 3aMEeHEeHa
X Jik

Pa3HOCTHBIM OTHOIICHUCM!

1) (au] < Ui — Uik, :
ox ). h
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5) {auj ~ Uiksr — Uik _
ox ), 2h

29. HVcnonb3ys MeTOJ HAMMEHBIINX KBAAPATOB, HAMTH NPUOIIKAIOILYI0 (QYHKIIUIO B BUJIE
nuHeiHoi ¢ynkuuu F(X, a, B)= ax + B ansa pyHkuuu y = f(x), 3a1aHHOM B TaOJIMYHOM
BUJIC:

x |11 17 |24 [30
y |03 |06 |11 |17

1) y=2,375x + 1,243; 2)y=-0,2x+1,8; 3) y=10,735x — 0,581;

4)y=10,735x + 0,581; 5)y=2,375x — 1,243.
30. Jns dyHKIMMA, 3aTaHHON TaOIHIIeH

x |1 15 |2 3

y 102 |05 |11 |22

NOCTpoeHa mpuOmKaromias nuHeitHas ¢ynkuus F(x)=0,8x-1. Haittu cymmy

KBaJpaTOB OTKJIOHEHUH G.

1) 1,14;2)1,25; 3) 1,36; 4) 1,42; 5) 1,58.

7. IlepeyeHb OCHOBHOM M IONOJHUTEILHON YUeOHOM JIUTEPATYPHI,
He00X0AMMOi VIS OCBOCHUS AU CHUIIIHHBI

@) OCHOBHAA TUMepamypa:

1. Bbaxsanos, H. C. Unucnennsie MeTObI [ DNIEKTPOHHBIN pecypc] : yueOHOe mocodue
/ H. C. baxpanos, H. Il. XKunkos, I'. M. KoGenpbkoB. — DIEKTPOH. TEKCTOBBIC JaHHBIC. —
MockBa : Jlaboparopust  3Hammid, 2015. — 637 c¢. — Pexum jgocryna:
http://e.lanbook.com/books/element.php?pll_id=70767

2. YucnenHnsle MeTOJbl [DNeKTpOHHBIH pecypc] : YYeOHHK M TPAKTHUKYM JUIS
akanemuueckoro 6akamaspuara /Y. I'. [lupymos [u ap.] ; mox pen. Y. I'. [lupymoBa. — 5-¢ u3s.,
nepepad. u A01. — DJIEeKTPOHHBIE TEKCTOBbIE JaHHbIE. - MockBa : M3narensctBo FOpaiit, 2017.
— 421 c¢. — (bakamaBp. Axagemuueckuii Kypc). — Pexum mocryma: https:/biblio-
online.ru/book/43F523F2-5AD9-448D-A8FF-212707F6A238

0) OonoanumenvHas 1umepamypa.

1. Cna6unos, B. JI. Uucnennsie MeTOABI [ DNEKTPOHHBIN pecypc] : JeKuuu: yaeOHoe
nocobue / B. JI. CnabuoB ; MHCTUTYT SKOHOMHUKHM, ymnpamieHus u mnpasa (r. Kasawp). -

DJIEKTPOHHBIE TEKCTOBbIE NaHHbIe. - Kaszanp : [lo3nanwme, 2012. - 192 c. — Pexum pocrymna:
http://biblioclub.ru/index.php?page=book&id=364221
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http://e.lanbook.com/books/element.php?pl1_id=70767
https://biblio-online.ru/book/43F523F2-5AD9-448D-A8FF-212707F6A238
https://biblio-online.ru/book/43F523F2-5AD9-448D-A8FF-212707F6A238
http://biblioclub.ru/index.php?page=book&id=364221

2. Jlarmauk, M. I1. Yucnennsie metoasl [Tekct] : yueOHOe mocobue /uist By30B / M.
I1. Jlamuuk, M. U. Parynuna E. K. Xennep ; nmox pen. M. Il. Jlamuuka. - U3n. 5-e; crep. -
Mocksa : Axkagemus, 2009. — 384 c. (15 mrT.)

8. Ilepeuennb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«AHTEpHET», HEOOXOAMMBIX /151 OCBOCHUS M CIUILIUHBI

1. DIIEKTPOHHO-OUOIMOTEUHAS cucremMa W3narensctBa "Jlaup"»
http://e.lanbook.com/ — JTorosop Ne 14-EIT ot 03.04.2017 r., cpok aeiictBus - 10 03.04.2018 r.

Heorpanuyennsiii moctynm mis Bcex 3aperdMCTpUpOBaHHBIX Ioib3oBareneii Kem['Y u Bcex
¢dbunuano u3 moboit Touku aocryna MurtepHer. Jloctyn u3 nmokameHoi cethn HOU KemlY
CBOOOIHBIN, HEOTpaHWYCHHBIN, ¢ gomamHux [IK — aBTOopm3oBaHHBI. KOI-BO BO3MOMKHBIX
MOJIKJIFOUEHUN — O€3TUMUT.

2. DNeKTPOHHO-OMONIMOTeUHasl cucTeMa «3HaHUYM» - WWW.znanium.com —
Horosop Ne 44/2017 ot 21.02.2017 1., cpok g0 15.03.2020 r. Joctyn u3 nokanbHoii cetu HOU
KemI'V cBoOoanbllii, HeorpannuyeHHslii, ¢ pomamHux IIK — aBTopuzoBanubiii. Koi-Bo
BO3MOKHBIX nmoakiarouenuii — 4000.

3. DNeKTpOHHO-OMOIMOTEYHAsT cUcTeMa «YHUBEPCUTETCKasi OMOIMOTEKa OHJIANH»
http://biblioclub.ru/ — 6a3oBas wacth, koHTpakT Ne 031 - 01/17 or 02.02.2017 r., cpok a0
14.02.2018 r., HeOrpaHMYEHHBIH MOCTYIl MJisi BCEX 3apETHCTPUPOBAHHBIX IOJIH30BATENCH
KemI'V. Joctyn u3 nokansHoii cetu HOU KemI'Y cBOOOHBIN, HEOTpaHUUEHHBIH, C TOMAIIHUX
[1K — aBTopu3oBanHsIii. Kon-Bo Bo3mMoxHBIX noakroueHuit — 7000.

4. DeKTpoHHO-0MOaoTeuHas cucrema «FOpaiit» - www.biblio-online.ru. Joctyn
KO BCeM Ipou3sBenieHusM, BXosmmM B coctaB IBC. Jloroop Ne 30/2017 ot 07.02.2017 ., cpok
mo 16.02.2018r. Hoctyn u3 nokansHOM cetu HOU Keml'Y cBoboanbiii, ¢ gomamuux [MK —
aBTOpU30BaHHbIN. KOI-BO O/THOBPEMEHHBIX JOCTYIOB - OE3JIUMMUT .

5. DNeKTpOHHAs TMOJIHOTEKCTOBasg 0a3za JaHHBIX MEPHOAMYECKHX U3JIaHUM TI0
00IIeCTBEHHBIM M TyMaHuTapHbiM Haykam OOO «MIBUC», https://dlib.eastview.com, norosop
Ne 196-IT or 10.10.2016 1., cpok nmevictBus c¢ 01.01.2017 mo 31.12.2017 r., moctym
npeaocTasigercs u3 JiokanbHou cetn HOU KemI'Y.

6. MexBy30Bckass dJekTpoHHas Oubmmoreka (MDOB) - https://icdlib.nspu.ru/ -
CBOJIHBIII MH(OPMAIMOHHBI  pecypc 3JEKTPOHHBIX JOKYMEHTOB /Jisi 00pa30BaTEIbHOM U
Hay4HO-UCCJIEI0OBATENbCKON JleaTenbHOCTH mneaarorndeckux By3oB. HOU Keml'V sBnsercs
y4acTHUKOM U mnosib3oBareneM MOb. JloroBop o npucoenuuenuu k MOb ot 15.10.2013 r,, gom.
cornamenue ot 01.04.2014 r. loctyn npenocrasusercs us jokanbHon cetn HOU KemI'Y.

1. VYuuBepcurerckass undopmanuonnas cucrema POCCUA (YUC Poccus) —
http://uisrussia.msu.ru - 6a3a SJIEKTPOHHBIX PECYpCOB sl OOpa3oBaHUs M WCCIECIOBaHHI B
00JacT 3KOHOMHKH, COLIMOJIOTMM, TOJUTOJIOTUH, MEXAYHAPOAHBIX OTHOIIEHUH U JPYTrUx
rymaHuTapaeix Hayk. Ilucemo 01/08 — 104 or 12.02.2015. Cpox — OGeccpouno. Jloctyn
npenocTasigercs u3 JiokanbHou cetn HOU KemI'Y.

8. http://mathematics.ru/ - VYyeOHBIi MaTepuaq IO pa3IMYHBIM pa3JenaMm
MaTeMaTHUKH.

9. www.exponenta.ru - Ilpumepsl NpUMEHEHHs MaTeMaTHYEeCKHX TaKeTOB B
0o0pa3oBaTebHOM MpoIiecce.

10.  www.fismat.ru - Beicmas wmaremaTuka Ui CTYACHTOB — WHTETPAbl U
MIPOU3BOJHBIE, PSJIbI; IEKIIUU, 33Ja4H, YIEOHUKH.

9. MeToauueckue yKazaHusi AJs 00y4arOUUXCs 10 0CBOEHUIO
AUCHHUILIMHBI

9.1 Memoouueckue pexomenoayuu 0,11 CHyOeHmM 08

Pabouas nporpamma aucHUIUIMHBL “UHCIeHHBIE METOAbI” MpPHU3BaH MOMOYb CTYACHTaM
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($U3MKO-MaTEMaTHIECKOTO (haKyJIbTeTa B OPraHU3AIMH CAMOCTOSTEILHON PabOThl IO OCBOCHUIO
Kypca. Pabouas mporpamma JIUCHMIIJIMHBI COCTaBJI€HAa B COOTBETCTBUU C TI'OCYIapCTBEHHBIM
oOpa3zoBatenbHbIM cTangapToM BO. B Hell npezcTaBiieHbl TOAPOOHBIN IJIAH JIEKIUH 110 KaX 101
U3y4yaeMON TeMe, CIHUCOK OCHOBHOW M JIONOJIHUTEIBHOW JIMTEpaTypbl; MaTepHalbl 110
HOJATrOTOBKE K J1a0OpAaTOPHBIM 3aHATHUSAM, COJAEPIKAIINME IUIaHBI MPOBEACHUS 3aHSATHH, 3aTaHUs
JUI CaMOCTOSITETIbHOM paboThl. B kKoMmIuIekce mpencTaBieHbl 3aJjaHus M TECT, OXBaThIBAIOLINE
BCE pa3zieibl Kypca, KOTOpPbIE O3BOJIAT IPOBEPUTHh YPOBEHb YCBOEHUSI M3yUYEHHOIO MarepHaa.
[Tpexne 4yeM NpUCTYNUTH K BBIIOJHEHUIO 3aJlaHUM JUISI CAMOCTOSITEIbHON PabOThl, CTYIAEHTaM
HEOOXOJUMO MPOCIyIIaTh Kypc JEKUUH 10 JaHHOMY pa3jiely, HU3y4YUTb PEKOMEHAYEMYIO
JUTEpaTypy U NPHUCTYNHUTh K BBINOJHEHHIO 3aJaHMs. PaOouas mporpamma COIEpKUT TaKxke
CIIMCOK BOIIPOCOB K 3a4€Ty N0 U3y4aeMON AUCLUILIIMHE.

CryneHraMm, HW3y4YalOlUM JUCHUIUIMHY  “UHCIIEHHBIE METOIbI”  PEKOMEHYETCS:
00s13aTeNIbHOE TOCEUICHNUE JIEKIMK MperojiaBaTensi, MOATOTOBKAa K Ja0OpaTOPHBIM 3aHATHSAM
(mpopaboTka MaTepHajoB JIEKIUHA, pEKOMEH0OBaHHON Yy4eOHOM JUTepaTypbl), aKTUBHas paboTa
Ha J1Ta0OpaTOpHBIX 3aHATHAX, BBIIOJHEHHME W cJlada B YKa3aHHBIM NPENoAaBaTeieM CpOK
JIOMAIIIHUX U KOHTPOJIBbHBIX Pa0OT, 3alaHUM JUI1 CAMOCTOSITEIbHONU PaOOTHI.

Ha maGoparopHbIX 3aHATHIX 3aJaHUs PACCUYMTAHBl HA CAMOCTOSATENBHYIO pa3paboTKy
oporpaMM, MX OTJIAAKy M TECTHpoBaHUE. BBIOOp NporpaMMHOrO CpeiacTBa Ul pelieHUs
IIOCTaBJICHHOW 3a/1ayil CTYJEHTOM OCYULIECTBIIIETCS [0 CBOEMY YCMOTPEHUIO (3TO MOXKET ObITh
a5eKTpoHHas Tabnuua; s3bIk [lackanb ¢ ero rpaduyeckMMHU BO3MOXKHOCTSMU; IPOrpaMMHBbIE
CPEJCTBA, OPUEHTUPOBAHHBIE HA PEATM3ALMI0 MAaTEMaTHUYECKUX PACueTOB; S3bIKM BU3YaJIbHOTO
IPOrpaMMHUPOBAHUs, MTO3BOJIAIOLINE CO3aBATh COBPEMEHHBIN I0JIb30BaTENbCKUI MHTEpdEnc 1
ap.). Haumyumwmii BapyaHT — UCIOJIb30BAaHUE CTYJEHTOM B XOJI€ pealM3alu MMPaKTUYECKOrO
3aJlaHUs HECKOJBbKUX IMPOrpaMMHBIX cpeAcTB. llpu BeImosHeHHM 71a00paTOpPHOro MpakTHKyMa
3a/1a4eil CTyleHTa SIBJISETCS MOJIyY€HUE IOCTOBEPHOrO PE3yJibTaTa C KOHTPOJIEM €ro TOYHOCTH.
BaxxHoe 3HaueHune umeet Gpopma MpeacTaBICHUs pe3yabTaTOB, KOTOpask YKa3bIBaeTCs CTyJIEHTaM
npenoaaBaTesieM.

9.2 Memoouueckue pexomenoayuu 011 npenooagameneil

Kypc “Uucnennsle MeTobI” BKIIIOYAET B ce0sl U3yUYEHHUE JIEMEHTOB TEOPUH MOTPEIIHOCTEN
Y TEOpUU MPUOIMKEHUH, OCHOBHbBIE YHCIICHHBIE METO/IbI aIreOpbl 1 MaTEMaTHUYECKOIO aHaIH3a.
B HeM paccMaTpuBarOTCS pasiMUYHbIE METOABI MOCTPOCHMSI MHTEPIOJIALUOHHBIX MHOTOUYJICHOB,
BOIPOCHI YUCIEHHOTO AU PepeHInpoBaHrsa U HHTETPUPOBAHUS, a TAK)KE YMCIEHHOTO PEIICHUS
TuddepeHIMaIbHbIX YPaBHEHUH 1 YpaBHEHUH B YaCTHBIX MPOM3BOJHBIX. [ 1aBHAs 0COOEHHOCTh
oOydeHHsT OCHOBaM YMHCJIEHHBIX METOJOB CBfi3aHa C MHTEHCU(UKalMEeW MpoILEecCcoB
WCIIOJIb30BAaHUSl PA3IMUHBIX CIIELMATU3UPOBAHHBIX MAaTEMAaTHMYECKUX IIAKETOB M CHUCTEM
IPOrPaMMUPOBAHUS BBIYUCIUTENBHBIX METOJOB, KaK HHCTPYMEHTAa pEIIeHUs MPUKIATHBIX
3aga4d. Teopust MpUOIMKEHHOTO pelIeHHs] MaTeMaTHUECKUX 3ajiau MOCTOSHHO TOIOJHAETCS BCe
Oojiee COBEpLIEHHBIMH YHCIEHHBIMM MeTojlaMu. Bce 3To TpebyeT ompeneiaeHHOro YpOBHS
MOHUMAaHHMs, KOTOPbIH HE00X0AUMO 00ECIeYUTh B paMKax JUCHUILIMHBI "HuCIeHHbIE METOIBI".

JlucuMiiuHa OCHOBBIBAE€TCS Ha 3HAHMAX, MOJIYYEHHBIX CTYyJAEHTaMU NpU HU3Y4YEHUU
JUCIMIUIMH “Anrebpa”, ‘“Maremarndyeckuil aHanu3”. HaBblku, MOydyeHHbIE MPU H3YyYEHUU
JUCHHUIIIMHEI “UHCIEeHHBIE METOJIBI, UCIIOJIB3YIOTCS CTYAEHTAaMU IIPU BBITOJIHEHUH KYPCOBBIX U
JTUTUIOMHBIX padorT.

[Iporpamma oOydenusi kypca “UucCiieHHBIE METONBI” JOJDKHA COCTOSITH M3 CIICTYHOIINX
JTanoB. Bo-mepBeIX, 3TO OCBOEHHME MmporpammupoBaHus Ha OBM wu wucnomp3oBaHus
MaTeMaTUYeCKUX MAKEeTOB W MPOTPAMMHBIX CpEACTB, OPHUEHTHPOBAHHBIX Ha peaTU3aLUI0
MaTEMaTUYECKUX pPACYETOB. BO-BTOpPBIX, 3TO OCHOBBI YMCIEHHBIX METOJOB, COAEpXKallne
U3JI0KEHNE KJIACCHMUYECKUX 3a/a4 alreOpbl U MaTeMaThdeckoro aHannsa. OCHOBHOE BHUMaHHE
JOJDKHO OBITH yJEeNEHO BbIpAOOTKE NPAKTUUYECKUX HABBIKOB y CTYIACHTOB. TeopeTmueckoe
000CHOBaHHE METOJIOB PEKOMEHAYETCsl IPUBOIUTH JIUIIb B TOH Mepe, B KaKOil OHO HEOOXOJUMO
JUISL JIYYILIEro YCBOEHMsSI M IPAaKTUYECKOro INpHUMeHeHus. lIpm H3ydeHMM AMCLUIIIMHBI
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Heo0X0uMO oOpaliaTh BHUMAaHHUE CTYJCHTOB Ha €€ MPUKIAJHON XapakTep, Ha TO, TJIe U KOoTaa
M3y4aeMbIe TCOPETUYCCKUE TIOJOKEHUS U MPAKTUYCCKUE YMEHHUS MOTYT OBITh HCITOJIb30BAHBI B
Oynymieil [NesTenbHOCTH, a TakKe TMOJYePKUBATh OCOOCHHOCTH, BO3HHKAIOUIME TIPU
POrPaMMHUPOBAHUH BBIYMCIUTEIBHBIX 3a1ad. M3mokeHue Marepuajga HEOOXOJUMO BECTH B
dbopMe, TOCTYIMHON MOHUMAHHIO CTYJEHTOB. METOAbl U3JI0KECHUS YIeOHOTO MaTepuana CieyeT
BBIOMpaTh, UCXOAS W3 TOr0, KaKOM M3 HUX HamboJiee MPUEMIIEM JIJIs JIy4YIIero KOHTaKTa CO
CTYJICHTAMH U JIYYIEro yCBOEHUS MMM ydeOHoro Mmartepuana. C LEIbl0 CHCTEMAaTHU3allud U
3aKpPEIICHHUS TOJYYCHHBIX TEOPETHYECCKHX 3HAHUH W MPAKTUYCCKHMX YMEHUH PEKOMEH]IyeTCS
MPEIyCMOTPETh CaMOCTOSITENIBHYIO pPa0OTy CTYACHTOB. [l TpPOBEpKH 3HAHUH CTYIECHTOB
PCKOMEHIYeTCS 110 OKOHYAHUHW W3YUCHHUs Pa3felioB IMPOBOJAHMTH KOHTPOJb, KOHTPOJb CIIEIyeT
MPOBOAWTh B BHJE TECTOBBIX 3aJaHUN, KOHTPOJBHBIX M JIA0OPATOPHBIX pPabOT, YCTHBIX
co0eceIOBaHUIA.

10. ITepeyennb MHGOPMANUOHHBIX TEXHOJIOT U, HCIOJIb3yeMbIX MIPH
OCYyIIECTBJIEHMH 00Pa30BATEJIbHOI0 MPOIeCcCca MO JUCHUIINHE, BKIIOYAsI
nepevYeHb MPOrPaMMHOIO0 odecnievyeHnsi 1 HH(POPMANMOHHBIX CIIPABOYHbBIX
cucrTeM (pU HEOOXOAMMOCTH)

1. oOopynoBaHHbIEC ayIUTOPUH (TIEPCOHATLHBIE KOMITBIOTEPHI);

2. ayauoBHM3yalbHBIC, TEXHUYECKHE M  KOMIIBIOTEPHBIE CpEACTBa  OOydeHUs
(koMIbIOTEpHAsi ~ CHCTeMa  aBTOMAaTH3alliM, MaTeMaTH4ecKuX  BbeluucieHuid  Derive,
npodeccuoHaIbHast cpelia s BBITOJHEHHS BhIYMCiIeHni Maple, snekrponnsie Tabimmbl Excel,
cucreMa nporpammupoBanust: Turbo Pascal, 00bekTHO-OpreHTHpoBanHas cpena: Delphi) u np;

3. WCMOJB30BAaHHME CIANW-TIPE3CHTAUM MPU TPOBEACHUHM JICKIUA W  OTACIBbHBIX
CEMHUHApOB,;

4. Ucnonb3oBaHue BU3yalbHbIX MaTepranoB Ha DVD-nHocurensx;

5. KoncynpTarus no Bonpocam TUCIUIUIUHBI TOCPEICTBOM SIEKTPOHHOM MOYTHI.

11. Onucanue MaTepuaJIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOI /1A
OCyILIeCTBJIEHHSI 00PAa30BaTEILHOI0 MPOLECCA MO AUCHHUILIIMHE

HanMeHoBaHue 000py10BAHHBIX
y4eOHbIX Ka0MHETOB, 00bEKTOB
Crnennaansu
JJISl IPOBeIeHNs MPAKTHYECKUX OBAHHOE Y4eOHO-HATIsIAHBIE
3aHATHIA, 00bEKTOB (PU3NYECKON IlepeyeHb OCHOBHOI'O npor AMMHO nocoous
KYJbTYPbI M clIOpTa ( € 000py10BaHUA P pe (1eMOHCTPALUOHHBI
Ka3aHHeM HOMepa NMoMelleHns € MaTepuaJbl
y P » obecrieuyeHmne P )
B COOTBETCTBHMH € JOKYyMeHTAMH
BTHN)
ayJIUTOpus JIEKIIMOHHO- | JOCKa WHTEPaKTHBHAs . Craiigst
Windows_XP
cemuHapHasi (ayauropust Ne 204) | Smart; MynsTMEaHA . o (mpe3eHTarys B
9 | , Libre Office :
yueOHbIit  kopmyc 2,  Ilp. | mpoekrop BenQSP 820; 50 Microsoft Microsoft
IInonepckuii, 13, mnomemenue Ne | DkpaH HaACTEHHBIN O.ff,ice 2010 PowerPoint),
97 1o 3ITAKHOMY niany 2 smagica . ' | TecToBBIC u
om 13.07.2004 N.IOZIIIa WHIUBUTYaJTbHEIE
Firefox
3aJaHus
KommnbroTepHsIii Kiace (ayJuTOpust KommexTst
Ne 303 eOHplii kopryc 2, Tlp. TECTOBBIX  3aJlaHHI
) i puye <, 1'b [lepconanbHbie 8 ’
IMuonepckuii, 13, mnomemeHue No OaHk
KOMITBIOTEPHI C BBIXO/IOM
116 o ataxxHoMy naany 3 smadca VHJUBUYaJbHBIX
B HHtepHer —15mr.; M
om 13.07.2004 3alaHuid, BapHAHTHI
Hocka MapkepHas
CaMOCTOSITETIbHBIX U
KOHTPOJIBHBIX paboT
ayJUTOpUs JIEKIIMOHHO-

25




cemuHapHas (ayauropust Ne 305)
y4aeOHBII KOpITyC 2, IIp.
[Muonepckuit, 13, nomemienue Ne
120 no staxkxHoMmy nrany 3 omagica
om 13.07.2004

12. Unble cBeeHUs U (MJIH) MAaTEPHAIbI

12.1. Ocobennocmu peanuzayuu OUCUUNIAUHBL 0711 UHBATUOO08 U JIUY C
0ZPAHUYEHHBIMU 803MONCHOCHAMU 300D 08B

Jns obecrieueHus: 0Opa3oBaHMS HWHBAIMAOB M OOYYAIOUIMXCS C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMM 3/10pOBbsSI pa3pabaThiBaeTCsl aJalTHpPOBaHHas 0Opa3zoBaTesibHas Iporpamma,
WH/IMBUYAJIbHBIA Y4€OHBIN IUIaH C YYETOM OCOOCHHOCTEH MX NMCUXO(pU3NYECKOTO Pa3BUTUS H
COCTOSIHUS 37J0POBBS.

OOyuenne  oOywaromMxcs €  OrPAaHUYEHHBIMHM  BO3MOXKHOCTSIMH  3JI0pOBBS
OCYILECTBIISICTCSI HAa OCHOBE OOpa30BaTENIbHBIX IPOrpamMM, aJalTHPOBAHHBIX Ul OOYy4eHUs
YKa3aHHBIX 00y4aroIIuXcsl.

OOyuenne 1o o00pa3oBaTeIbHOM NpPOrpaMMe HMHBAJIUAOB M OOydHaIOUIMXCS C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH  3JIOPOBBSI  OCYIIECTBIIACTCS (PaKyIbTETOM C y4ETOM
0CcOOEHHOCTEH MCUXO(PU3MUECKOr0 Pa3BUTUS, WHAMBHUIYAIbHBIX BO3MOXKHOCTEH M COCTOSHUS
3/10pOBbsl TAKUX O0YYaIOLIUXCS.

YHUBEPCUTETOM CO3/IAI0TCS CIIeLHabHbIE YCIOBUS JUISl TOJYy4YeHUs BbICLIEro 0Opa3oBaHUs
no o0Opa3oBaTeNbHBIM MpOTpaMMaM OOYyYaromUXCs C OrPaHUYEHHBIMH BO3MOXKHOCTSMH
3JI0POBBI.

12.2. Ilepeuenv obpazoeamenbHblX mMEXHOA02UI, UCHONLIYEMBIX HpPU
ocyuecmeneHuu 00pazoeameibHoz0 npouecca no OUCUUNIUHE

B pamkax yuyeOGHOro Kypca HCIONB3YIOTCS DIEMEHTHl TaKHX MeJaroruyecKux
TEXHOJIOTHH, Kak mpobiieMHoe oOydenue, UKT-rexnonoruu, crueayronime BUIb aKTUBHBIX H
WHTEPAKTUBHBIX (OPM TPOBEACHUS 3aHATUH: pa300p KOHKPETHBIX CHUTYalldd, TEXHOJOTHS
coTpyaHudecTBa (paboTa B MalbIX TpYIIMax), KOJMIEKTUBHAS MBICTUTENbHAS AESITEIbHOCTD,
TEMaTU9YECKHE JUCKYCCHH.

Pa3z6bop konkpemHuix cumyayuti 3aKIOYaeTCsl B aHaIM3€ U OIECHKE Pa3IMYHBIX
YUCIIEHHBIX METOJIOB PEIICHUS 3a]1a4 BEIYHCIUTEIILHON MaTeMaTHKH.

Temamuueckue ouckyccuu TIPeINONAralT 00CyXJIeHHe MPOOIEMHBIX BOIPOCOB MEXIY
rpymmamMu 00y4aroxcs, apryMEHTHPOBAHHO OTCTAWBAIOIINX ONPEICIEHHYIO TOUKY 3PEHHSL.

IIpobremnoe obyyeHue CBOAWTCS K CTHUMYJIMPOBAHHIO CTYIEHTOB K CaMOCTOSITENBbHOI
«100bI4€» 3HAHUI, HEOOXOIMMBIX JIs PElIeHUs] KOHKPETHOH 3a/1auu.

Texnonoeus compyonuyecmea (paboTa B MaNbIX TPYINax) COCTOUT B (HOPMUPOBAHHH
yYMEHUN

s dexkTrBHO paboTaTh COOOIIa BO BPEMEHHBIX KOMaHIAaX W TPYIMNax U JOOWUBATHCS
Ka4eCTBEHHBIX PE3yJIbTATOB MPU BBEIOOpE METO/a PEIICHHS 3a/la4d, AITOPUTMA €€ PeIIeHUus |
peanu3aiuy peieHus ¢ UCroib3oBanruem DBM.

12.3. 3anamusn, npoeooumovie 6 uHmMepaAKmMueHvIX hopmax

Ne Pasznen, TeMa AUCHUILTHMHBI O0beM ayIuTOPHOI padoThI ®opMbI padoThI
n/n B HHTEPAKTHUBHBIX (opMax mo
BHJAM 3aHATHH (4ac.)
Jlexkunu JladopaTopHbie
3aHATHA
1 Pemenne CHUCTEM JIMHEHHBIX 2 4 [IpoGiiemMuas nexius,
YpaBHCHUH. pabora B MajbIxX

26




rpymnmnax
2 PerieHre HeNMMHEHHBIX YpaBHEHUH 4 [IpoGiieMHas  JeKIus,
U CUCTEM HEIUHEHHBIX YpaBHEHUHN pabora B MaJbIX
rpymnmnax
3 WNutepnonupoBanue (hyHKITHIHA, 4 [IpoGiiemuas nekuus,
MeTobl HAWITY4IIEeTO pabora B MabIX
MPUOTHIKECHHSI rpyImmnax
HUTOI'O no nucumimiinze: 12
CocraBurens (1): ®domuna A.B., k.(b.M.H., 3aB. kaheapoir MOuMO
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