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1 Ieau v 3aga4u y4eOHOM TUCIUITHHBI

1.1 Heab AUCHUILITHHBI
[lenmn w3ydeHWs TUCIUILIAHBI OIpEJCNICHbl TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM

CTaHJApPTOM BBICIIEr0 00pa3oBaHUs U cooTHeceHbl ¢ obummu wnensmu OOIT BO mo
HarpaBjeHuto mnoArotoBku «lIpuxnaaHas WHpopMaTHKa», B paMKax KOTOpPOHM mpernojaercs
JUCLUILINHA.

He.]'lbl() AU CHHUIIJINHBI «BprarciIuTeIRHEIC MCTOABD> SABJIACTCA PA3BUTHEC JIOTHYCCKOI'O

MBIIUICHU, OBJAACHHC OCHOBHBIMHM MCTOAAMMU YMCJICHHOI'O aHAJIM3a W WX IIPUMCHCHHUA IIPU
pCHICHUHN MATCMATUYCCKUX 3adad4, YMCHHC CaAMOCTOATCIBHO pPAaCHMpPATL 3HAHUA B obactu
YHUCJIICHHOTO NUCCIICAOBAaHU A ITPUKIAJHBIX (B TOM 4HUCJIC, U 3KOHOMI/ILIGCKI/IX) 3ajad4.

1.2 3agaun AMCHUILINHBI

W3Yy4CHHE OCHOBHBIX TIOHSATHMH W METOJOB YHCJICHHOTO PEIICHHS THIIOBBIX
MaTeMaTHYECKUX 3ajady;

OBJIQZICHUE MTPAKTUUYECKUMH HABBIKAMU B PEATU3AIIMH YUCICHHBIX AJITOPUTMOB;
o0ydeHHE OCHOBAM MPOBEIEHUS BBIUMCIUTEIBHOTO SKCIEPUMEHTa, a TakKe aHalln3a
YUCJICHHOTO PEIICHUS 3a]1a4 MPUKIATHOTO XapaKTepa.

1.3 MecTo TMCUMILVIMHBI B CTPYKTYpe 00pa3oBaTeIbHOH MPOrpaMmbl
Hucuunnuna «BerauciauTenbHbIe METOIBI» OTHOCUTCS K BapuatnBHOW yactu (b1.B)

y4eOHOTO IJIaHA.

JUis u3ydeHus MaHHOM Y4eOHOM AMCUMIIIUHBI (MOJIYNs) CTYACHT JOJDKEH BIAJCTh

00s13aTeIIBbHBIM MHUHHMYMOM COACPKAHNA MareMaruueckoii yactu OOI1 JJI JAHHOT'O HaIIpaBJICHU A

3HATH/MIOHUMAThH

OCHOBHBIC IOHATHS U METOJbl MAaTEMaTUYECKOIO AHAJIN3a, aHAIUTUYECKON T€OMETPUH,
TUHEeHHON anreOpsl, nuddepeHUnaTbHbIX YpaBHEHUM, MPUHIUIIBI AITOPUTMHU3ALUUA U
IIPOrpaMMHUPOBaHUS;

yMeThb

IIPUMEHATh MATEMATHYECKAE METOBI JUIs PEIICHUS TPAKTHYECKUX 3a/1a4;

COCTaBJIATh AITOPUTMBI U KOMIIBIOTEPHBIE ITPOTPAMMBI;

BJIAaJIeTh

METOlaMH  pelleHuss  Au(depeHIuanbHbIX U ajdreOpanyeckux  ypaBHEHHH,
JudepeHIUaIbHOIO W MHTETPAJIbHOTO MCUUCICHUS, AHAJIUTHUYECKOH TIeoMeTpHH,
TEOPHUH BEPOATHOCTEM, MATEMAaTUYECKOM CTATUCTUKU U CIIy4alHBIX IIPOLECCOB;
MHCTPYMEHTAIBHBIMU CPEACTBAMH IIPOTPaMMHUPOBAHUS.

BeleykazanHble 3HaHUS, yMEHUS UM HaBBIKM (OPMHUPYIOTCS MPEIIIECTBYIOIMMHU

JUCIUATUIMHAMU

AnreGpa u reoMeTpusi.

MaremaTnyecKkuil aHaIn3.

JluckpeTHble MATEMaTHYECKUE CHCTEMBI.

Huddepenninansabie ypaBHEHUS.

Nudopmatuka.

[IporpammMupoBanue.

[IpakTKymM Mo mIpoOrpaMMHUpPOBAHUIO.

[lepeuenp mocneAyrOnMX y4eOHBIX MUCIUIUIAH, IS KOTOPBIX HEOOXOJWMBI 3HAHMS,

YMEHUS ¥ HaBBIKH, OpMUPYEMbIE TaHHOUN y4eOHOM U CIUILIMHOMN:

bezonacHoCcTh MHPOPMAITMOHHBIX SKOHOMHYECKUX CUCTEM.

Heuetkue n HelipoceTeBbIE TEXHOJIOTUHN B SKOHOMUKE.

MeTo1b1 MaTEMaTHYECKOU (PU3BHUKH.

DKOHOMETpHKA.

dunHaHcoBasg MaTeMaTHKa / MaTeMaTHYECKHE MOJIEIH COMATBHBIX MPOIECCOB.
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- Cucrembl HCKYCCTBEHHOr0 MHTeIJIeKTa / TexHonoruu pacnpeieIeHHbIX BHIYMCICHUI.
- Meronsl  cOIMAaTbHO-DKOHOMHYECKOTO  MpOrHO3WpoBanus /  MmuTanmonHoe
MOJIETMPOBAHUE SKOHOMHYECKUX IIPOLIECCOB.

1.4 llepeyeHb MIAHUPYEMBIX Pe3yJabTATOB 00y4eHUsI MO TUCHUILINHE, COOTHECEHHBIX €
IUIAHMPYEeMbIMH pe3yJIbTATAMHU OCBOeHHs 00pa3oBaTeIbHOI MPOrpaMMbl

W3yyenne JnaHHOW yueOHON IUCHUIIMHBI HAalpaBJeHO Ha (QOpMHUpOBaAHHE Yy
oOyuatonmmxcss  oOmenpodeccrnonansabix  komnereHnuit  (OIIK) u  mpodeccrnonanbHBIX
xomnerennui (I1K):

Ne Nuexc

Conepkanue KOMIETECHIIMT

1. | KOMIIETCHIIUU

1. | OIIK-3 CIOCOOHOCTBIO UCIOIB30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbIX
JUCIUILINH U COBPEMEHHbIE HH(POPMAIIMOHHO -KOMMYHHUKAI[1OHHbIE
TEXHOJIOTUU B NTPO(eCcCHOHATBHOMN AEATEITbHOCTH

2 IK-7 CIOCOOHOCTHIO TPOBOAUTH ONMMCAHKE MTPUKIIAIHBIX MPOIIECCOB U
MHGPOPMAIIMOHHOTO 00eCTIeUeH s pellieHU sl TPUKIAAHBIX 3a/1a4

B pesynbrare nsydenus yueOHOU JUCHUIIIMHBI 00YJaIONMeCs TOJKHBI :

3HATh yMeTh BJaJeTh
OIIK-3 - OCHOBHBIE ITOHSATHS O - 000CHOBaHHO BBIYHCITUTEITLHBIMU
HOTPEIHOCTH U BEIOpAThH METOJJaMH PeIICHUS
npUOIMKEHHBIX BBIYMCIUTEIbHBIA | 33/1a4 JIMHEHHON
BBIYMCIICHUSIX; METOJ, pa3paboTarh | anreopsl,
- OCHOBHBIE TPeOOBaHUS, ITOpUTM pemeHus | auddepeHnnanbHbIX
peabsABIIsieMbIe K MOCTaBJICHHOU YpaBHEHHH U cUCTEM,
BBIYHCIUTEIBHBIM CXeMaM: 3a1a4i; ONITHMH3AIHOHHBIX
KOPPEKTHOCTD, - COCTaBUTH U 3a/1a4 I QYHKIUN
YCTOHYMBOCTh, CXOAUMOCTh; | OTJIaJUTh OJTHOW M HECKOJIBKUX
- BEIYMCIIMTEIbHBIC METO/IBI B | IPOTpaMMy Ha EePEMEHHBIX,
anredpe; AITOPUTMUYECKOM | METOJaMHU
- METOJIbI IPUOIMKEHHOTO si3bike ([lackans / JUCKPETHOM
BBIYHCIICHHS CETOYHBIX C++) most pemieHust | MaTeMaTuKd U
byHKINI; HECJIOXKHBIX (yHKIMOHATBEHOTO
- METO/Ibl U AITOPUTMBI BBIYMCIUTENBHBIX | aHAJIN3a
MPUOITKEHHOTO 3a1aq
MHTETPUPOBAHUS U
mddepeHInpOBaHMNS;

- BBIYHCIUTENbHBIE CXEMBI U
QITOPUTMBI PEIICHUS
OOBIKHOBEHHBIX

1 epeHITHATBHBIX
YpaBHCHU;

- IPUEMBI IIPOTPAMMHUPOBAHUSI
JUIsl IepcoHanbHbIX D BM
(IBM-coBMecTUMBIX
KOMITbIOTEPAX)




3HATh yMeTh BJIAJETH
[1K-7 OCHOBHBIE IIOHSTHUS MPOBOJIUTH POrPaMMHBIM
MPUKITATHBIX TPOIECCOB H rpaduyeckoe UHCTPYMEHTApUEM
WH(QOPMAIITOHHOTO oInHcaHue UH(QOpPMAIITOHHOTO
obecrieueHus pereHus MPUKITATHBIX obecrieyeHns
MPUKITATHBIX 33124 MPOIIECCOB peICHHS
NPUKIATHBIX 33024

2 CrpyKTypa U coep:KaHue AUCHUIIIHHBI

2.1 PacnipeiejieHue TPyA0€MKOCTH JUCHHUILIMHBI 110 BUIAM padoT

OOmast TPyIOo€MKOCTh  JUCITUTLIIUHBI

cocraBisieT 5

pacrpeziesieHre o BuiaM paboT MpeICTaBIeHO B TabuIle

3a4.el.

(180 yacos),

nux

TpynoeMKoCTb,
Bug yue6HOM paboTHI 4acoB
4 cemectp

KonrakTHas padora, B TOM 4ucJie: 72,3
AyANTOpPHbIE 3aHATHSA: 68
3ansTus aekuonHoro tumna (JI) 34
3aHATHS CEMUHAPCKOI0 TUIIa (CEeMUHAapbl, mpakruyeckue 3anatus) (113) —
JlabopaTtopusie paboTs (JIP) 34
HNnas koHTaKTHasA padora: 4.3
KonTpomas camocrositenbHol padotsl (KCP) 4
IIpomexxyrounas arrecrauus (MKP) 0,3
CamocTosiTe/IbHAsA paoTa, B TOM YHCJIE! 63
Kypcosoii mpoexkr (KII), kypcoBast pabora (KP) —
[TpopaboTtka yuebHoro (Teopernyeckoro) marepuaina (IIM) 31
ITonroroBka k Tekyiemy koHTpoJto (ITTK) 24
BeimonHenne WHAMBUIYATbHBIX 331aHHUH (TTOJTOTOBKA COOOIICHUH, —
Mpe3eHTaLNi )
Pedepat (P) 8
KoHTpoJIb: TOArOTOBKA K AK3aAMEHY 44,7
Oo0masi Tpy10eMKOCTh yac. 180

3a4. e]l. S)

2.2 CTpykTypa y4eOHOI AMCHUIIHHBI

Pacnipenenenue BuioB yue6HOM pabOThI U UX TPYLOEMKOCTH IO pa3iesiaM AUCIUIIINHBI.
Paznens! AucuunIuHel, n3ydaeMsle B 4 cemecTpe

No KosmmuaectBo yacos
N AynuropHas | Bueaymutop
pasze HanmenoBaHue pasnenos, mem
1a Bcero pabora Has paboTta
JI |I13 | JIP CPC

Beenenue 2 11-10 1

1 [IpaBuia npn?nnméHHHx BBIUNCIICHU N 5 1 - 2 5
MOTPEIHOCTEH MPU BBIYUCICHUSX
1. Ilpasuna I’lpl:l@lu.?fcé'HHblx BLIYUCTICHUN U OYEHKA 5 11-1] 2 2
nogpeutnocmeri NPU 8bIYUCTIEHUSX

2. |llpubnuxenue GyHKIMH 8 2 | - 2 4




1. Annpoxcumayus cemounvix QyHKyuli u
UHMEPNONUPOBAHUE.

2. UumepnonsayuonHuvle MHo2oynenbl Jlazpanoca u
Hviomona. Cxema Siimxena

HucneHHOe pelieHue CUCTEM JTMHENHBIX
anreOpanyecKuX ypaBHEHUU

22

10

1. Yucnennoe pewenue cucmem IuHelHbIx
aneedbpauyeckux ypaeuenuti (CJIAY). OcnosHuie
NOHAMUS

2. Memoo ['aycca u e2o mooughuxayuu

3. Memoo npocmoti umepayuu.
4. Memoo 3etioens

HucneHHoe pelieHue CUCTEM HEJIMHEMHBIX
YpaBHEHU I

10

1. Yucnennoe pewenue cucmem HeluHeUHbIX
ypaeuenuui. Memoo Hviomona.

2. Memoo npocmotui umepayuu 015 cucmemsl 08yxX
ypagHenuu

10

Uucnennoe nudepeHupoBanme

1. Yucnennoe ougpgpepenyuposanue. @opmyna
YUCIEeHH020 Oughghepenyuposarusl.

2. Boibop onmumanvhoco waza wucieHHo2o
oughgpepenyuposarus

UucneHHOEe MHTETPUPOBAHUE

14

1. IIpubnusicénnoe gvluucienue UHMezpanos.
Ksaopamyphuie popmynvl ¢ pasnoomcemosiuyumu
yanamu.

2. Boibop waea unmezpuposanus. Keaopamypmnas
dopmyna I'aycca

3. Unmeepuposanue ¢ nomowbio cmeneHHulx psoos.
4. Unmezpanvt om pa3puléHuix (hyHKyuil u ¢
OecKoHeuHbLMU npedenramu

YucneHHoe pelieHue 0ObIKHOBEHHBIX
mddepeHIIMaTbHBIX YPaBHCHUI

16

1. Qucnennoe peuwierue 0ObIKHOBEHHBIX
oughgpepenyuanvrvix ypasnenuii (OAY). 3aoaua
Kowwu.

2. Unmeepuposanue ypasHeruil ¢ NOMOWbIO poos.
3. Memoo nociedosamenvHbvix RpUOIUINCEHULL

4. Memoo Diinepa u e2co moougurayuu.

5. Memoowr Pynee-Kymma.
6. Memoowvr Adamca

10

KpaeBbie 3aaun 17151 OOBIKHOBEHHBIX
mddepeHnanbHbIX YpaBHEHUN

16

1. Kpaesvie 3a0ayu. Ilocmanoska 3aoaqu.
2. Memoo koHeunvix pasHocmel

3. Memoo npoeconxu.
4. Memoo ['anépxuna

YucneHHoe peIICHUC ypaBHeHI/Iﬁ C 4aCTHBIMHU
IMPON3BOAHBIMU

30

14

1. Vpasnenus c yacmuvimu npouzeoonvimu. Memoo
cemox




2. Memoo cemox ons 3a0auu [upuxie 5 1| - 2
3. Memoo npozonku 0715 ypasHeusl 7 5 | - 3
MenionposoOHOCMuU

4. Memoo cemox 0ns ypasHenutli napadoaiuyeckoeo 6 1] - 3
muna

5. Memoo cemok 0151 ypasuenuii cunepooiudeckoeo 7 5| - 3
muna

HUTOI'O no qucuuninHe: 131 | 34| 0| 34 63

Coxpawenus: JI — nexuun, [13 — npaxrudeckue 3ausrus, JIP — maboparopusie padots, CPC —
caMoCTOsATEIbHAs PaboTa CTY/ICHTOB.

2.3 Coaep:kanue pa3aesioB IMCHHUILIMHBI

2.3.1 3audaTHAa Je KIIHOHHOI0 THIA

dopma
HaumeHnoBanue
Ne Conepxanue pazzaena TEKYLIETO
paszgena
KOHTPOJIA
1 2 3 4
Beenenue HcTopus m aTansl pa3BUTHS BEIYMCIUTEIBHON Hanwncanue
MaTEMAaTHUKH, U €€ poJIb B IPUKIAJHBIX HayKax pedepara (o
KEJIAHUIO)
1.{ITpaBuna [Tpubnux€HHBIC YKCIIa, UX a0COMIOTHBIC U TectupoBanmue,
npUOIMHKEHHBIX OTHOCHUTENbHBIE ITOrpelHOCTH. ClloKeHHE U HaIllMCaHue
BBIYMCIIEHU BBIYMTAaHUE MPUOIMKEHHBIX UM cell. YMHOXKEHUE U |pedepata (1o
MOTPEIHOCTEH ITPU neneHue npuommkEeHHbIX uncel. [lorpenmoctu KEJIaHUIO)
BBIYMCIIEHUX BBIYMCIICHHS 3HaueHu i Qynkuuu. Onpenenenue
JIOMYCTUMOM MOTPENHOCTH apTryMEHTOB 110
JOIYCTUMOM MOTPemHOCTH (yHKIIMU
2.|ITIpubnmxenune GyHKIUH | ANTPOKCHMALIHSI CETOUHBIX (DYHKIHA. TectupoBanue,
WnTepnionupoBanue. CriailH-MHTEPIOIAL M. HalucaHue
MeTton HaMMEHBIIMX KBaJpPaTOB. pedepara (o
HNuTtepnonsiiimonHble MHOTOWIECHBI Jlarpanxa u KEJTAHUIO)
Herotona. Cxema OHiTkeHa
3.|UucneHHoe peleHue OcHoBHble noHATUA. Metop [Maycca. Cxema TectupoBanue,
CUCTEM JIMHEUHBIX ["aycca ¢ BRIOOpOM INTaBHOTO 3JIEMEHTA. HaIMCaHue
anreOpanyuecKux Kommakrnas cxema ["aycca. Beruncnenue pedepara (o
YpaBHEHUU onpenenuTencii. BerurcieHue 31eMeHTOB KEJIAHUIO)
oOpaTHo# MaTpuiibl MeTogoM ["aycca. Meron
npocrtoi urepanuu. Meron 3ei iens
4.|YucneHHoe pereHue Meron HertoToHa 1151 CUCTEMBI IBYX ypaBHEHUU. |TectupoBaHue,
CHUCTEM HEIMHEWHBIX  |MeTo NpoCcToi NTepanuu Uit CUCTEMBI IBYX HaIllMCAaHUE
YpaBHEHHUMU YpaBHEHHUMU pedepara (o
KEJTAHUIO)
5.[Uucnennoe dopmyna yuciaeHHOro auddepeHpoBaHus. TectupoBanue,
middepenurpoBanre  |[lorpemmocty, BOZHUKAIONME ITPU YUCICHHOM HaIllMCaHue
maddepeHmpoBannn. BeiOop onTHMaIEHOTO pedepara (o
11ara YyucjieHHoro auddepenupoBanus KEJIAaHUI0)




6.|Yucnennoe KBanparypusie GopmMyibl ¢ paBHOOTCTOSIIMMHU TectupoBanue,
MHTETpUPOBaHUE y3namu. @opmyna Tpanenuid, Gopmyna CUMIICOHA,|HATKCAHHUE
dopmymna Herorona. Beibop mmara pedepara (1o
uHTEerpupoBanus. KBaaparypasie GopMyIsl KETAHUIO)
I'aycca. MIHTerpupoBanue ¢ IOMOIIBIO CTENEHHBIX
psanoB. MHTErpaisl OT pa3pbIBHBIX GyHKIUN.
WuTerpansl ¢ 0eCKOHEYHBIMH TpeieIaMu
7.|YucneHnHoe perieHue 3amaua Konm. UaTerpupoBanue TectupoBanue,
OOBIKHOBEHHBIX mddepeHIMaTbHBIX YPAaBHEHUH ¢ TOMOLIBIO HaIMcaHue
TddepeHnaIbHbIX psnoB. Metoa nocienoBarenbHbIX NpUOIMKeHuil. |pedepara (1o
YpaBHEHUU Meron Diinepa u ero Moaudukanuu. Meros KEJIAHUIO)
Pynre-Kyrra. Meton Agamca. Meron Munna
8.|KpaeBbie 3ajaun st IlocranoBka 3amaun. MeToq KOHEUHBIX pa3HocTel |TectupoBanue,
OOBIKHOBEHHBIX JUI TUHEHHBIX MU (QpepeHInalbHbIX YpaBHEHUN  |HallMCaHHe
v dbepeHITHATBHBIX BTOPOTO Mopsiaka. MeTton mporonku. Mero pedepata (o
YpaBHEHUMU I'anépkuna. MeTox KoJu1oKanuu KEJIAHUIO)
9.[UncneHHOE pemeHne Meron cetok. Meton cetok s 3agaun Jupuxie. |TectupoBanue,
YpaBHEHUM C YaCTHBIMU |MITepalimOHHBIN METO/ PEIICHUS CUCTEMBI HaIlMCaHue
[IPOU3BOIHBIMU KOHEYHO-Pa3HOCTHBIX ypaBHEeHUH. Pemenue pedepara (o
KpaeBbIX 3a/1a4 JIJIs1 KpUBOJIMHEHHBIX 00IaCTEH. KEJTAHUIO)
MeToz ceTok AJisi ypaBHEHHS MapaboIrniecKoro
Tuna. MeToJ1 MpOroHKH Ji1sl ypaBHEHUS
TEIIONPOBOAHOCTH. METO/T CETOK AJIs1 ypaBHEHUS
runepOoJMYecKoro Tuma
2.3.2 CemuHapckue 3aHSATHS
CeMuHapckue 3aHATHS He MPEAyCMOTPEHbI Y4eOHBIM TIIIaHOM.
2.3.3 JIaGopaTopHbIe 3aHATHS
dopma
No HanmenoBanue Conepsxanue pazziena (HoMepa 1 HAMMEHOBaHHUS TeKyIEro
pazziena nabopaTopHBIX paboT) KOHTPOIIS
1 2 3 4
1.|IIpaBuna 1. IIpaBua npuOIHKEHHBIX BBIYMCICHUHN 1 3aumra JIP
IpHOIHKEHHBIX OLIEHKA [TOIPEIHOCTEN MPU BBIUUCICHUSX
BBIUMCIICHUM
MOIPEHOCTEN NpH
BBIYMCIIEHUSIX
2.|[Tpubnmxenne pynkuuii |2. IaTeprionsaiuonabsie MHOTOUIeHBI Jlarpanxka u  |3anmra JIP
Hrrorona. Cxema DiiTkeHa
3.|YuceHHoe pereHne 3. Yucnennoe pemenne CJIAY meronom ['aycca.  |3ammTa JIP
CHCTEM JIMHEUHBIX Monudukannu metona ["aycca.
are0panyecKux 4. Yucnennoe pemenre CJIAY ¢ nomompio LU-
YpaBHEHUU Pa3IoKEHMUS.
5. Yucnennoe pemenne CJIAY nrepaninoHHBIMU
MeroaaMu. Meroa npocTor urepauuu. Meroz
Senmens.
4.|YncneHHoe peleHne 6. UucneHHoe peleHne CUCTEM HEeJIMHEeHHbIX 3aumra JIP

CHUCTEM HEJIUHENHBIX
YpaBHEHU I

ypaBHeHuii. Merog HeroTona. Meron npoctoi
WTEpaIUM JUIsl CHCTEMBI IBYX YpaBHECHUH




S5.|Yucnennoe 7. Yucnennoe nuddepenuupoBanue. Beioop 3ammTa JIP
muddepeHIUpOBaHNE  |ONTHMAJIBHOIO 1IATa YHCICHHOIO

mddepeHTnPOBaHMS
6.|Yucnennoe 8. Uucnennoe unterpupoBanue. Kpagparypusle  [3ammra JIP
MHTETPUPOBaHUE (hopMyIBI ¢ PAaBHOOTCTOSIIMMU y311aMu. Beroop
mara uHTerpupoBanus. KBanparypnas gopmyna
l"aycca

9. UnTerpupoBanue ¢ MOMOIIBIO CTEMEHHBIX
psnoB. HTErpaisl OT pa3phIBHBIX GYHKIUN U C
0ECKOHEUYHBIMH IpeJieIaMU

7.|YncneHnHoe peleHue 10. Yucnennoe pewenue 3aaaun Koum st OAY. |3aumra JIP

OOBIKHOBEHHBIX Merton Ditnepa u ero Moaupukamuyu. MeTo bl
mddepeHnaTbHbIX Pynre-Kyrra
YpaBHEHU I 11. Yucnennoe pemenue 3agaun Komm mms O1Y.

Metonsr Agamca

8.|KpaeBsbie 3amaun st 12. Pemenue kpaeBbix 3aaa4 anst O1Y. Merog 3aumTa JIP

OOBIKHOBEHHBIX KOHEUHBIX pa3HOCTEN
TddepeHnaTbHbIX 13. Pemienne kpaeBsix 3amad g O1Y. Merog
YpaBHEHUU nporonku. Meron 'anépkuna
9.|YucnenHoe pemeHue 14. Meton cetok s 3agauu upuxiie 3anmra JIP
YpaBHEHHUI ¢ yacTHBIMHU |15. MeTon NporoHku [uist ypaBHEHUs
MIPOU3BOAHBIMU TEMNJIONPOBOAHOCTH

16. Metoj ceTok i1l ypaBHEHU M
1napaboIMUECcKOTo TUIIA

17. MeTonx ceTok [ ypaBHEHU N
TUIEePOOTMYECKOTO THIIA

2.3.4 IlpuMepHast TeMaTHKA KyPCOBbIX PadoT (IIPOEKTOB)

KypcoBbie paboThbl He MPeTyCMOTPEHBI YIE€OHBIM TJIAHOM.

2.4 Ilepeuenb y4eOHO-MeTOAUYECKOTrO oOecredYeHUsl [JIsi CaMOCTOSITeJIbHOM
padoThI 00yYaIIETOCs MO TUCHHUILINHE

Ilenpio caMoCTOSATENBHOM PadOTHI CTYAEHTA SIBJSETCS YIIyOJ€HUE 3HAaHUU, TOJIydEeHHBIX
B pe3yabTaTe ayAUTOPHBIX 3aHATUH. BbIpabaThIBalOTCS HAaBBIKM CaMOCTOSATENBHOW pabOTHI.
3aKkperIsiioTcs ONBIT W 3HAHMS, IOJydeHHBbIE BO BpeMs JabopaTopHbIX 3aHsATHI. Hike
NpEACTaBJIeH  IepevYeHb  Y4eOHO-METOAMYECKUX  MaTepHalioB,  KOTOpPbIE  ITOMOTAIOT
o0yyaroIeMycsi OpraHM30BaTh CaMOCTOSATEIIBHOE M3ydeHHE TeM (BONPOCOB) AMCLMILIMHBI IO
BceM Bujam CPC.

No| Buy camocTosITeTbHOM [lepeuenp yaeOHO-METOIUYECKOTO OOECTICUEHU ST U CIIUTITUHBI
paboThI 10 BBITIOJIHEHHUIO CAMOCTOSITETbHON pabOThI
1 2 3

MeTtoanyeckue yKa3aHHs AJsl TOJTOTOBKU K JIGKIIHOHHBIM U
CEMHHAPCKUM 3aHSITUSIM, YTBEPXKICHHbBIC Ha 3aceTaHny Kadeapsl
NPUKIATHON MaTeMaTuKu (aKylbTeTa KOMITBIOTEPHBIX TEXHOJIOTUN
u npukinagHoit matematuku @I'BOY BO «Kyol'Y», mpotokon Nel(
ot 7.04.2015 r.

Meronnueckre yka3aHHs 110 BBIIIOJHEHUIO CAMOCTOSATENbHOU

[IpopaboTka u
MTOBTOPEHUE
JIEKIHOHHOTO
Marepuala, MaTepuana
1|yueOHol 1 HaydHOM

JUTEPaTYpHI, .
paboThl, YTBEp>KICHHBIC HA 3aceaHuy KadeaAphl MPUKIaTHON

MOJrOTOBKA K N

cele[[nHa CKUM MaTE€MaTUuKU (1)aKy.HI>TeTa KOMITBIOTCPHBIX TEXHOJIOTUH U

SaH}ITI/I}II;VI npuknagaoi matematukn OI'bOY BO «Kyol'Y», mporokos Nel( ot

7.04.2015 .




Ne| Bun camocToSTeIbHOU [lepeuenp y4eOHO-METOIUYECKOTO OOSCIICUSHU ST TUCIIUIITUHBI
paboThI 110 BBITTOJIHEHHUIO CAMOCTOSATENILHON PabOThI
1 2 3
ToroTosKa K Metoaudeckue yka3aHHs 110 BBITIOJHEHHUIO Ha60paT9pHLIXpa6OT,
2 | raBoparopHbM yTBEpKAECHHBIE Ha 3aceJaHNH Kadeapsl TPAKTAZHOH MATEMATHKH
AT (hakynpTeTa KOMITBIOTEPHBIX TEXHOJIOTUN U MPUKIATHON
marematuku PI'BOY BO «Ky6I'Y», nporokon Nel0 ot 7.04.2015 1.
Meronnueckre yka3aHHs 110 BBIIIOJHEHHUIO CAMOCTOSATENIBHOU
[loaroroBka k paboThl, yTBEpKACHHbIE Ha 3aceAaHN U Kadeapbl MPUKIAIHON
3 |perieHuo 3a1a4 u MaTeMaTHKH (PaKylnbTeTa KOMITBIOTEPHBIX TEXHOJIOTUH U
TECTOB npukinagHoit matematuku ®I'BOY BO «Ky0I'Y», npotokon NelO ot
7.04.2015 1.
Mertoanyeckue ykazaHus Ul TOJTOTOBKHU 3cce, pedepaTos,
KypCOBBIX paboT, YTBEpK/IEHHBIC Ha 3acelaHiu KadeIphl
4 (TToaroToBKa MOKIAJOB |IPUKIAJHON MaTeMaTHKH (DaKylbTeTa KOMIIBIOTEPHBIX TEXHOJIOTUN
u npuxianHoii marematuku @I'bOY BO «Kyol'Y», mporoxon NelQ
ot 7.04.2015 .
Metoanyeckue yka3zaHHsl 110 BBITTOJIHEHUIO pacCueTHO-TpauUecKux
3aJJaHUM, yTBEPKJIEHHbIE Ha 3aceJaHuU KadeaAphl TPUKIaTHON
MaTeMaTuku (pakyiabTeTa KOMIBIOTEPHBIX TEXHOJIOTUM U
[TogroroBka k npuknagnoit Matematukd GI'bOY BO «Kyol'Y», mporokos Nel( ot
5 | PCIICHHIO PacueTHO- 7.04.2015 1.
rpaduyeckux 3amaHuil |Meroanueckue yka3aHus IO BHIITOIHEHUIO CAMOCTOSATENIbHOM
(PI3) paboThI, yTBEp>KACHHBIE HA 3aceJaHN U KadeIpbl MPUKIaTHON
MaTeMaTUKH (QaKyJabTeTa KOMIIbIOTEPHBIX TEXHOJIOTHH U
npuxnaaHoit marematuku GI'BOY BO «KyoI'Y», nmporokosn NelO ot
7.04.2015 .
Metoanyeckue yka3aHHs 10 BBITIOJHEHHUIO CAMOCTOSTENbHON
paloThl, yTBEp>KACHHbIC HA 3aceJaHU U KadeIpbl MPUKIaTHON
6 Homroroska x MaTeMAaTUKU (paKylIbTeTa KOMIBIOTEPHBIX TEXHOJIOTUM U
TEKYILIEMY KOHTPOJIIO .
npuknagaoi Mmatematukn @I'bOY BO «KyoI'Y», mporokos Nel( ot
7.04.2015 .

Y4ueOHO-MeToAUuYeCKue MaTepuaibl Ui CaMOCTOSTEIbHOW paboThl OOydaronmxcs U3
YU Cca MHBAIHUOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU 310poBhs (OB3) mpenocrasistoTcst
B (popmax, aganTHpPOBAHHBIX K OTPAHUYEHUSM UX 30POBbsI U BOCHPUATHS UH(GOPMALIUH:

JL7ist 1] ¢ HApYIICHUSIMU 3PEHUST:

— B IIeYaTHOU (hpopMe YBETMYSHHBIM IPHPTOM,

— B (popMe DJICKTPOHHOTO JIOKYMEHTA.

JList a1 ¢ HapyIIeHUSIMH CITyXa:

— B IeyaTtHoi gopwme,

— B (popMe DJICKTPOHHOTO JIOKYMEHTA.

JLyist U1 ¢ HapyIIEHUSIMU OMTOPHO-IBUTATEIIBHOTO almapara:

— B TIe4aTHOHU (hopme,

— B (popMe JIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TepeYeHbh MOXET OBITh PACHMPEH U KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT
KOHTHHTEHTa 00y4JaroMXCH.
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3 Oo0pa3oBarejibHbI€ T€XHOJOTHH

JIeKunoOHHBIE MaTepUalbl PEAIU3YIOTCA C NOMOUIBIO JJIEKTPOHHBIX Ipe3eHTauui. 1lpu
peanu3auuu ydeOHOM paboThl MO AUCHUIUIMHE «BBIUMCIUTENBHBIE METOABD» HCIOIB3YIOTCS
cienyronmpe o0pa3oBaTeIbHbIe TEXHOIOTHH:

- MHTEpaKTUBHAas I10Jja4ya MaTeprana ¢ MyJIbTUMEIUNHON CUCTEMOM;

- pa300p KOHKPETHBIX HCCIEI0BATENbCKUX 3a/au.

OO0beM HHTEPaKTUBHBIX 3aHATHH — 18% OT 00beMa ayIuTOPHBIX 3aHITUH

Cemecp Bun zanstus | Mcnonb3yemble MHTEpaKTHBHBIE 0Opa3oBaTenbHbie | KomnuecTBo
(JI, ITP, JIP) TEXHOJIOTHH 4acoB
4 JI WNuTtepaktuBHAas rmojada Marepuaia c 10
MYJIbTUMEIUNHOU CUCTEMON. O6cyxnenue
CJIOKHBIX U TUCKYCCUOHHBIX BOIPOCOB.
JIP KomnbrorepHbie 3aHATHUS B pexumMax 2
B3aUMOJICHCTBUS «IIPEMOIABATEND - CTYICHT.
HUTOIO 12

21.]'[5[ Jun € OrpaHMYCHHBIMH BO3MOXXHOCTAMU 3O0POBBA MPECAYCMOTPCHA OpTraHH3alusd
KOHCYJ'IBT&I.IPIIZ C UCIIOJIBb30BaHUCM BHCKTpOHHOﬁ IIOYTHI.

4 OueHoyHbIe CpeaCTBA sl  TEKYylIero KOHTPOJIA  YCIEeBaeMOCTH U
NMPOMEKYTOYHOM aTTeCcTAllUN

4.1 DoHJ OLle HOYHBIX CpeacTB AJid IPOBEIC HUS TeKyIIIei;I arTreCcranmum

@OH/ OLICHOYHBIX CPEJCTB AUCHUIIMHBI COCTOMT M3 CPEACTB TEKYILEro KOHTPOJS U
IPOMEKYTOYHON aTTECTAllMM 110 UTOTaM OCBOCHHUSI JUCLIMILINHBI (9K3aMEHA).

B kauecTBe OIIEHOYHBIX CpPEACTB, HCIOJB3YEMBIX JJIS  TEKYLIEro KOHTPOJsS
YCIEBAEMOCTH, IpeiaraeTcs rmepeueHb BOMPOCOB MO BBHIMOIHEHHBIM Ja00paTOpHBIM paboTam,
KOTOpbIE IPOpadaThIBAIOTCS B Ipoliecce OCBOCHMs Kypca. JlaHHBII mepedeHb OXBaThIBAET BCE
OCHOBHBIE pa3zesibl Kypca, BKIIOYasi 3HaHUS, [TOJIy4aeMble BO BPEMsI CaMOCTOSATEIILHOW PabOTHI.
Kpome TOro, BaXHBIM D3JIEMEHTOM TEXHOJOTUM SBJISETCS CAMOCTOSTENIbHOE peIleHUe
CTYICHTaMH U CJlaya HWHIUBUIYaJbHBIX NPOEKTHBIX 33JaHUi B KoHLE Kypca. CTyaeHT
JEMOHCTPUPYET CBOE PELLIEHUE MTPEMOIaBATENI0, OTBEYAET HA JOMOJIHUTEIbHbBIE BOIPOCHI.

4.1.1 IlpumepHble 3agaHus 1JIS 3alLATHI J1a00PATOPHBIX padoT

3aoanusn k JIP pazoena Ne 2 — IIpubnusncenue pynxuuii (JIP Ne 2)

X y Ne gapuanma | X* X y Ne sapuanma xX*
0,2050| 0,207921 | 1 0,2064 || 0,8902 | 1,23510| 2 0,8942
0,2052| 0,208130 | 5 0,2073 10,8909 | 1,23687 | 6 0,8973
0,2060 | 0,208964 | 9 0,2082 | 0,8919 | 1,23941| 10 0,8958
0,2065 | 0,209486 | 13 0,2079 || 0,8940 | 1,24475| 14 0,8948
0,2069 | 0,209904 | 17 0,2088 || 0,8944 | 1,24577 | 18 0,8934
0,2075| 0,210530 0,8955 | 1,24858

0,2085| 0,211575 0,8965 | 1,25114

0,2090 | 0,212097 0,8975 | 1,25371

0,2096 | 0,212724 0,9010 | 1,26275

0,2100| 0,213142 0,9026 | 1,26691

X y Ne sgapuanma | X* X y Ne sapuanma x*
0,6100| 1,83781 | 3 0,6120 || 0,5400 | 1,66825| 4 0,5415
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0,6104 | 1,83686 |7 0,6124 | 0,5405 | 1,66636 | 8 0,5424
0,6118| 1,83354 | 11 0,6142 | 0,5410 | 1,66448 | 12 0,5436
0,6139| 1,82860 | 15 0,6163 | 0,5420 | 1,66071 | 16 0,5442
0,6145| 1,82720 | 19 0,6182 | 0,5429 | 1,65734 | 20 0,5451
0,6158 | 1,82416 0,5440 | 1,65322
0,6167 | 1,82207 0,5449 | 1,64987
0,6185| 1,81791 0,5455 | 1,64764
0,6200| 1,81446 0,5465 | 1,64393
0,6225| 1,80876 0,5473 | 1,64097
3aoanusn k JIP pazoena Ne 3 — Hucnennoe pewsenue CJIAY (JIP NeNe 3-5)
Bapunant 1 Bapuant 2
2%, +5%, —=3%x; +x, = 11 X, +4X, +8x; -5x, =1
X, +4x, -5x +8x = 20 4%, +2X, =3%; —-X, = 2
3X, —2X, +4x, -7x, = -11 5x, +8x, +X% -3x, = 0
X, +2X, —=3% +x, = 10 2X, =X, —3X —-4x, = -2
Omeem (1; 2; 1; 2) Omeem (2; -1; 1; 1)
Bapnanur 3 Bapuanr 4
X,  +4x, =-9%, +7x, = -11 X, -5X, +6x; +2x, = 22
2%, +X, +71X -—-5x, = 20 -3X, —X, +5% -X, = 6
3x, +8x, +3%x; +X, = 29 4% +9x, +X%x3 +%x, = -1
-X +X, +2X +3x, = 10 —-2% +3X, +5% -3x, = -1
Omegem (1; 2; 3; 1) Omeem (1; -1; 2;2)
Bapuant 5 Bapuant 6
X,  +8x, =7 +3x, =1 X, +3X, —=5%X +7x, = 16
2X, +3X, +X%X +2x, = 8 2X, +4x, —=3% +X, = -4
-X +4x, +2%; -6x, = 9 5x, +8x, -9%x, +3x, = -9
11x, -5x, —3x, —-7x, = 32 3x, +14x, -10x, +5x, = -11
Omeem (3; 1; 1; -1) Omeem (1; -1; 2; 4)
Bapuanr 7 Bapuanr 8
7% =3X, +12%, -X, = 20 ox,  +4x, -8x; +x, = -17
3x, +5x, —-6x;, +2x, = 11 2X, 47X, +3X, +4x, = -7
2X,  +X, +5% +3x, = 19 -3%, +2X, —74%, -5x, = -9
-5X, +9X, +X, -11x, = -33 X, + X, +2x, = -1
Omegem (2; 1; 1; 3) Omeem (1; -1; 2; -2)
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Bapuanr 9 Bapuaur 10

2%, +3X, —5X = 8 o5, +8x, -9%, +x, = 2
33X, =X, +2X +5%x, = 10 —-7x +11x, -3x; +7x, = 41
—4x, +5x, +3x +x, =11 2%, +4X, +X%X -9%x, = 3
2%, —IX, +4x, +2x, = -11 3x,  +8x, +4x, +3x, = 32
Omeem (2; 3; 1; 1) Omeem (-1; 3; 2; 1)

Bapuanr 11 Bapuant 12

OX, +X,  +2X; +X, = 2 3, +9x, =-5% +X%X, =0
7%, +3X%, —=5% +2x, = -10 2X, +4x, +3%, —-T7X, = -7
3% +4x, +7X% +X, = 17 X, + X, = 5
2%, —6X, +2X%, +1lx, = -2 X +2X, +X% +8x, = 11
Omeem (-1; 1; 2; 2) Omeem (4; -1; 1; 2)

Bapnant 13 Bapuant 14

X, +2X, +3%X; +5%X, = 8 2%, +X, +7X; +4x, = 7
7%, —5X%, —4%, -X, = 7 X, +9x, +3x; -5x, = 31
33X +4x, +X%X;  +9x, = 22 X, —X, +5X = -6
X, +X, +8x, +3x, = 11 4%, +7X, +2% +X, = 39
Omeem (2; 2; -1; 1) Omeem (3; 4; -1; 1)

Bapuanr 15 Bapuanr 16

3% +4x, =5% -7Xx, = -5 X,  +2X%, +X, = 2
2X, +7X, —9%, +4x, = 4 2x, +3X, —=5% +x, = -12
13x, —7x, +5%; —-4x, = 7 3%, —7X, +6%; —-3x, = 4
2x, +3%, +6x, -x, = 10 2%, +4x, —-9x, +6x, = -27
Omeem (1; 1; 1; 1) Omeem (-1; 2; 3; -1)

3aoanusn x JIP pazoena Ne 7 — Yucnennoe pewmenue OJAY (JIP NoNe 10,11)

Ne BapuanTa | YpaBHeHHE HauansHoe npubmmxkenue Yy | OTpe3ok HHTErPHPOBAHHS
1 = ;
yoxioost |V (18726 [1,8:2,8]
J5
2 J'= X+ COS % Y (1.6)=46 [1,6:2.6]
3 = :
yoxicos ) |V (0008 [0,6:1,6]
J10
) y'=x+cos Y y'(0.5)=06 [0,5:1,5]
V4
5 = ;
y=xicos Y |V N3 [L.7:2.7]
2,25
6 yoxsoos? |V (@A=22 [14:2.4]
e
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! : y y'(14)=2,5 [1,42.4]
= X +C0S ——
’ 2
8 : y y (0,8)=1,4 [0,8:2,8]
= X+C0S —=
’ 5
o ! y y'(1.2=21 [1,2;2,2]
= X+CO0S—=
’ /s
10 - y y'(2,1)=25 [2,13,1]
= X +C0S ——
’ i
1 N [L82.8]
= X+SInN—
’ 5
o y'=x+sin 2 Y'(1.6)=4.6 [1,6;2,6]
3
o y'= X +sin— y'(06)=0.8 [0,6;1,6]
J10
14 . LY y°(0,5)=0,6 [0,5:1,5]
=X+SIN—
’ 77
o y'=x+siny y(L7)=53 [1,7;2,7]
T
e y'= X+sin—— y'(L4)=22 [1,4;2,4]
J28
1 - .y | Y08)=13 [0,8;2,8]
= X+SIn—/—
’ e
o y'= X +sin y |Y(@L1=15 [1,1;,2,1]
J125
H y'= X+sin L y(06)=1.2 [0.,6;1,6]
15
20 y'= x+sinL y'(05)=138 [1,8;2,8]
15

4.1.2 TlpumepHble 3aJaHUsA JJIA TeCTHPOBAHUS YUAIIMXCS

KOHTpOJ'IB 3HAaHUU CTYACHTOB Ha BCEX OTalax OCYHICCTBIIACTCA IMYTEM KOMIIBIOTCPHOTO
TECTUPOBAaHMS. BblgaBaeMblil KaKIOMY CTYACHTY UHANBUAYAJIbHBIA TECT BKIOYAET nopsaka 20
3alaHuil W TEeHEpUpyeTrcs C TMOMOUIBI0 CIEUaTbHOM mporpaMMbl. Bpemst mpoBeneHus
TECTUPOBAHUA COCTaBJISIET, Kak mpaBuio, 60 muH. Hurke npuBeneHbl NpUMEPHI JEMO-BEPCUIA
TECTOB.

buaank 3aganmii
1. Kakoe TpeboBaHme SBIsSETCS 00S3aTENBHBIM MPU MOCTPOSHUU UHTEPIIOJSILIHOHHOTO
MHorowieHa Jlarpanxa:

A) y31bI HHTEPIOJIALNY PACIIONIATAIOTCS Ha PABHOM PACCTOSHUM APYT OT JIPYTa;

B) kpaiiHue y31bl HHTEPIIOISAINU COBIIAAIOT C KOHIIAMH OTpe3Ka MHTEPIOIUPOBAHUS;

C) Konr4ecTBO TOYEK MHTEPIOIIAIUH PABHO CTETIEHH HHTEPIOJSIIMOHHOTO MHOTOUJICHA;

D) unTepnonsuuoHHbIN MHOTOYJIEH B Y3/1aX HHTEPHOJISALUY IPUHUMAET 3HAUEHU S

UHTEPIOIUpYeMOl (PyHKIHH.

2. Ilycte TouHOe 3HaueHue A = 500, a mpubauxenHoe a = 500,50.
OTHocuTeNnbHas OTPEIHOCTh MPUOIMKEHHOTO YUCIIa @ paBHa:
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A) 0,001 B) 0,01 C)0,1 D) 0,5

3. Ilyctp maHa cucrema JIMHEWHBIN allreOpanyecKuX ypaBHEHUM, y KOTOPOH CYILIECTBYET
€IMHCTBEHHOE pemeHue. [Ipu ncnonbs30BaHnu MeTOJa MPOCTOM UTEPALIUH I €€ PEIICHUS B
MIPOMEXXKYTOUHBIX BBIYUCIIEHUSX JIoNyleHa onmoOka. Toraa nmpuOnnkeHHOe peleHre CucTe-
MBI:

A) HaliTH HEBO3MOXKHO;

B) HaliTH MOXHO TOJIBKO €CIIU 337]aHO0 JOCTATOYHO OJM3KOEe K TOUHOMY PEIICHUIO
HayaJlbHOE NMPUOIHKEHHUE;

C) HaliTH MOKHO TOJIBKO B CJIy4ae, KOIJa B MaTpHIE CUCTEMbl HET HYJEBBIX 3JIEMEHTOB;

D) naiiT MOXHO.

4. Kakoe U3 ycloBUi He sABIsETCA 0043aTEIbHBIM B ONPEAEICHUH HHTEPIOJALMOHHOIO
KyOM4eckoro cruiaifHa?
A) nepBas mpou3BoOIHAs HA KAKJIOM YaCTUYHOM OTpPE3KEe SBJIAETCS MOJIMHOMOM CTEIEHU
HE BBILLE BTOPOH;
B) BTOpas npousBoHas HEMpPEPHIBHA HA BCEM OTPE3KE;
C) TpeTbst TpOM3BOIHAS HETIPEPHIBHA B TOUKAX «CKICHKI;
D) 3naueHus crnaiiHa 3a1aHbl B HECKOJIBKMX TOYKaX.

5. Kakoe u3 cnenyronmx yTBEp:KICHUU BEPHO:

}.‘

x1 x2 X

A) dyaknaust y = g’ (x) npubanxkaer GyHKIu0 y = f'(x) B TOUKE X, JIy4Ile, YeM B
TOYKE X ;

B) dynkuus y = g’ (x) npubnmxaer Gynkiuo y = f'(x) B TOUKe X; TaK ke XOPOIIIO,
KaK U B TOYKE Xy,

C) dynkuust y = g’ (x) npubamxaer pyHkuw y = f'(x) B TOUKE X, XyXKe, YeM B
TOYKE X .

6. Ilycth A — TOYHOE 3HAYCHUE HEKOTOPOU BETUYMHBI. AOCOTIOTHOW MOTPEIIHOCTHIO
MPpUOJIMKEHHOIO YHCIIa @ Ha3bIBAETCS:
A) HauMeHbIIee JOCTYITHOE YUCIIo A a , He TpeBocxosiee |A — al;
B) Haumenblliee goCTyHOE YKCIIO A a , He MeHblee |A — al;
C) HauboJbliiee JOCTYITHOE YKCIIO A a , He MeHbInee |A — al;
D) nauOoblniee JOCTYITHOE YUCIIO A a , He peBocxosiee |[A — al.

7. Kakol u3 METOJJ0OB HE OTHOCUTCS K TOYHBIM METOJIaM PEUICHHSI CUCTEM JIMHEUHBIX
YpaBHEHUI?
A) meron I'aycca;  B) meton 3eiinens; C) meron Kpamepa; D) meTon mporoHkw.

* ..
8. Ilycth X - TOUHBIA,a o, P, Y — npubmmkéHHbIe KOpH ypaBHeHus f(X) = 0.
[lo pucyHKy onpenenuTe, Kakasi U3 TOUYEK SBISETCS JIyUIIMM HPUOIUKEHUEM K KOPHIO?
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Aa BB Oy

9. Kakoe u3 yucen He sBIseTCs NMpuOIxeHreM yucia 1,67352 no HegocTaTky:
A) 1,6; B) 1,67, C) 1, 674; D) 1,6735.

10. Kakyro u3 GyHKIUN HEb3sl MOoCTPOuTh o 20 Toukam?
A) UHTEPHNOALMOHHBIN KyOUYeCKui CIruIaiiH;
B) MHOTOUJICH MATOM CTETICHU, JAOIIMI HAMITydIlee MPUOIMKSHIE IO METOIy Hau
MEHBIIMX KBaJpaTOB;
C) anreOpanyeckuii MOJTMHOM CTETIEHH HE BhIIe 19;
D) eaHCTBEHHBIN MHTEPIIOSILIMOHHbII MHOTOWIEH cTeneHu 20.

11. Kakoii pucyHOK COOTBETCTBYET T€OMETPUUECKOM MHTEPIPETALIMU METO1A TPATIELIUM YHC
JIEHHOTO UHTETPUPOBAHUS?

¥ v

A) B)
v ¥
fib)
> y=1®
© f(a) ,/i:;sﬁ
D))
a b x a b™x

12. YpaBuenue f(X) = 0 Ha orpeske [b; C] umeer Tpu kopHs o, P, v. [lone3ysick pucyHKOM,
OTIpeJIeNIuTe, KAKOM KOPEeHb MOIyYUTCS B pe3ylbTaTe MPUMEHEHUS METO/1a ITOJIOBUHHOIO
nenenus? A) a B)B C)Y D) orBeTuTh HENb3s
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v = f(x)

b - a\/ B T\I -

13. Ipu 3ameHe KpaeBoil 3ajaul CETOUHOM MCTIOIB3YIOTCS (POPMYIIBI:
A) MHTEpNOIUPOBAHUS MHOTOUJICHAMH;
B) uncnenHoro nHTerpupoBaHus;
C) uncnennoro auQpepeHITIPOBAHUS;
D) npubnurkeHus no MeToly HAaMMEHbBIIMX KBaJIpPaToB.

14. Onpenenure konuuecTBO 3Havanmx 1nudp B uncie 0,000012305613
A) 3; B) 7, C) §; D) 12.

2 —02 03 04

03 -3 1 —14

0.7 —-08 4 26
-05 1.2 =25 -5

15. SBnsercs mu marpuna MaTpulel ¢ mpeobasaroneii raBHOM

IUaroHalbI?
A) sBasercs;
B) Her, T.x. B 1-0i1 cTpoKe HapymaeTcsi ycJIoBUE MpeoOdiaaHusl TTIaBHOM TuaroHau;
C) Her, T.K. BO 2-0l CTpOKE HapyIaeTcs yCIOBHUE Mpeodiafanus IITaBHON TUAroHaH;
D) uer, T.x. B 3-011 CTpOKe HapyIAETCs YCIOBUE MPeoOiaaHusl ITIaBHOM TuaroHaiu;
E) Her, T.x. B 4-011 cTpOKe HapyIlIaeTcsl ycIOBHUE MpeodiagaHus IIaBHOW IMaroHay.

16. Tounoe 3nauenue A = 521499, a npubnmxénnoe a= 521500. Onpeaennute KOITUIECTBO
BEPHBIX U B yKclie a?
A) 6; B) 5; C) 4; D) 3.

17. Tounoe 3nauenne A = 0,0046038, a mpubnmxénnoe a= 0,004603.
OmnpenenuTe KOJIMYECTBO BEPHBIX 3HAYAIIMX HUQp B yucie a?
A) 5 B) 4, C) 3; D) 2.

18. Kakoe 13 yncen uMeeT Takou ke MOPSIIOK, KaKk U Yuciio 2,5 #1073
A) 0,008; B) 107 C) 0,56*%10™: D) 0,00025.

19. Iyctp 3amana kBaapaTudHas QyHKUHS y(X) ¥ TOUYKH: Xo, X1 =Xg +h, X = X1 + h. Kakas u3
Gopmyn naér TouHOE 3HAUCHHE?
, y(xq)-y(xg) , y(x3)=y(xg).
Ay ()= == By ()= ===

2h
) y'(XO) — Y(x1)’—13"(x0); D) y'(xl) — y(p)-y(xq)

h
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20. HNutepnoasuuonubiii MuorowieH Hetorona 3agan popmymoir N = 1-2(x-1)+3(x-1)(x-3).
Kakoe 4mco ABIsSeTCs 3HaYCHUEM 3alaHHON (DYHKIIMH B OJJHOM U3 TOUYEK HHTEPIIOJAIMH?

A) -4 B) 12; Q) 17; D) 29

21. JIns kaxaoro u3 mpuOIUKEHHBIX METOAOB OTHICKAHHS KOPHS ypaBHEHUSI TOCTATOUYHO
3a7aTh OJTHO HAYaJIbHOE MPUOIMIKEHHE:
A) meTon xopn; B) meton cexynmx;
C) MeTox KacaTeIbHBIX; D)meron moIOBUHHOTO JIEICHHUSL.

22. Kakoe u3 yrBepxkAeHUI 0 MeTojie Dityiepa peiieHust 3a1aun Komm He sBIsSETCs BEPHbBIM:
A) mertop Diinepa UMEET BTOPOU MOPSAAOK TOUHOCTH;
B) meron Ditnepa sBisieTcs yacTHBIM ciiydaeM MeTtoja Pynre-KyrThi;
C) Merox Diinepa SBIISIETCS YaCTHBIM CIIydaeM METOJIa Pas3lIoKEHHUs peIieHus B psija Teinopa;
D) B BeUMCICHUSAX 3HAYCHHUH TPUOIMKEHHOTO PEUICHUS TTPU TIEPEXO0JIC K CIEAYIOIMEeH TOYKe
JIOTTYCKAeTCsl MEHSITD IlIar

23. Kakoii u3 MeTo/I0B petieHus 3aaaun Koum: y' = f(x;y), y(X0) = yo SBISETCS MHOTOIIA-
TOBBbIM?
A) meton Anamca; B) merox pasnoxenus no gopmyne Teitnopa;
C) meron Pynre-Kyrtsi; D) meron Ditnepa.

24. VHTepnoasauHOHHBIA MHOTOUYJIEH KAaKOM CTETIEHU UCIIONIB3YEeTCs Uil TOCTPOEHUS KBaAparTy-
pbl CUMIICOHA YU CIIEHHOTO UHTETPUPOBAHUS?

25. Kaxk Ha3blBaeTcs IPOLECC YCTAHOBJIEHUS IPOMEKYTKOB, B KaX/1I0M U3 KOTOPBIX COIAEPHKHUTCS
POBHO OJIUH KOPEHb YpaBHEHUs?

26. Ilycth 3aaHbl 3Ha4eHUs (PyHKIIUU HA pAaBHOMEPHOM CETKE Y3II0B X0, X1, ..., Xn, N > 2.
CKobKO KOHEYHBIX pa3HOCTEH BTOPOTO MOPSIKA MOKHO BBIYUCIUTH?

27. CymecTByeT JM IOJIMHOM, KOTOPBIN IIPU UCIOJIB30BAHUHM METO]a HAMMEHBIIMX KBAIPATOB
JUIS anmpoKCUMAIMY TaOIUYHO 3aJaHHON (yHKIIUH MTPOXOAUT Yepe3 Bce 3aJaHHbIE TOUKH ?

28. Tlycte mnst oTeickaHus KOpHs ypaBHeHUs f(X) = 0 Ha oTpeske [ o;p] uCHoONB3yeTcss METOT
MOJIOBUHHOTO JieieHus. Kakoe MUHUMaIbHOE KOJIMUECTBO UTepalliii MoTpedyeTcs 1Jis TOro,
4TOOBI HAUTU KOPEHb YPAaBHEHMSI C TOYHOCTBIO €7

29. Tlycte 3amansl y3ibl Xo = 0, X1 = 0,5 n Xy = 1. YCTaHOBHUTE COOTBETCTBUE MEX/Ty Ha3BaHUSIMU
MHOTO4YWICHOB U UX (popMynamu:

1) UMJT A) 5-4(x-1)%;

B) 1+8x-4x;
2) UMH niig uHTEpOoaupOBaHUS «BHEPEI» B) 1+6x-4x(x-0,5);

I) 4+4(x-0,5)-4(x-0,5)%;
3) UMH nis MHTEpIIOIMPOBaHUS «HA3a ) ) 5+2(x-1)-4(x-1)(x-0,5);

E) 10x(x-0,5)- 16x(x-1)+2(x-0,5)(x-1).

30. Ilpu pemennn ypaBHernus f(X) = 0 mpuOIMKEHHBIM METOIOM JIEBAsi YaCTh YPABHEHHUS 3aMe-
HSETCS HOBOH (hyHKIMEl. YCTaHOBUTE COOTBETCTBUE MEKIY Ha3BaHHUSIMU METOJIOB H I'e0 -
METPUUYECKOW MHTepIpeTanueil GyHKINH, 3aMEHSIONIEH UCXOAHYIO:

1) meron HetoToHa; A) npsimas, napajienabHas KacaTelIbHON B 3aJJaHHON TOYKE M MPO-

XOJAIIasl Yyepe3 TEKyllee MpuOINKEHUE;
b)kacarenbHas B TOUKe, SIBISIOILEHCS TEKYIIMM MPUOINKEHUEM;
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2) MeToJ1 XOpx; B) npsimas, npoxoasias yepe3 TOUKH, abCIUCChl KOTOPBIX Mpej -
CTaBJISIIOT OO0 J1Ba OCIIEI0BATENBHBIX TPUOIMKEHUS K KOP-
HIO;

3) METOA CeKyLLMX; I') npsimas, mpoxoasias yepe3 TOUKH, a0CIUCChl KOTOPBIX SIBJIS -
FOTCSI KOHIIJaMH OTpE3Ka, Ha KOTOPOM COJIEPKUTCS KOPEHB
UCXOIHOMN (DyHKUIHH.

31. Boibepute Hy)KHbIE YTBEPKICHUS U PACIIOJIIOKHUTE B MPABUIBHOMN IOCIIEI0BATEIbHOCTH 3Ta
bl IPAKTUYECKOW OLIEHKH MOTPENIHOCTH YMCIEHHOTO MHTErPUPOBaHms 1o paBuiy PyHre:
A) pa3OueHue oTpe3Ka HHTETPUPOBaHUsI Ha N paBHbBIX YacTell U BHIYMCIICHHE HHTErpajia
I, IO HEKOTOPOH YU CIIEHHOU opmyIie;
b) Beruncnenue unrerpana I no ¢popmyne Herotona-JleitObnuna;
B) Brruncienue naTerpaiia J, mo HOBOM YnCIEHHOU GopMyIie;
I') pa3buenue oTpe3ka HHTETPUPOBAHUS Ha 2n PaBHBIX YaCTeW U BHIYMCIIEHUE HHTETpaia
I, TIO TOH e YuCIeHHOH (opmyre;
/1) pa3buenne oTpe3ka HHTETPUPOBAHUS HA 2n PaBHBIX YacTel U BBIUMCIICHUE HHTErpalia
I, IO HOBOW YHCIIEHHOH (opMmyIie;
E) Bb100p TOYHOCTH € 1 Uncia pa3OueHUi n;
2K) BbIOOD UKClia TOYHOCTH N ¥ BBIYMCIIEHUE TOYHOCTH € T10 YHCITY 1;
3) BEIOOP HOBOI TOYHOCTH &;
W) n3ameHeHne yncia pa3dueHuit n ¥ TOBTOPEHUE BBIUMCIICHU
K) okoHuaH¥e BBIYMCICHUH B ClTydae BBIOTHEHU | [, — J,| < & uim epexon K cie-
JYIOIIEMY 11Iary B IIPOTMBHOM CIIy4ae;
JI) okoHYaHHUE BHIYHMCIICHUH B CIydae BBIOMHEeHUS |[, — I| < & Wn mepexo K clie/tyro-
[ieMy IIary B IPOTUBHOM CIIy4ae;
M) oxoHUaHHE BBIYHCICHUH B ClIydae BBIOMHEHHUS |, — J,,| < € wnm nepexon k cie-
JYIOIIEMY 11Iary B IPOTHBHOM CITy4ae;
H) okoHYaHME BBIYHMCIICHUH B CIydae BBITIONHEHUS |, — J,| < & v nmepexon k cie
JYIOIIEMY ILIary B IIPOTMBHOM CIIy4ae.

32. OnpenenuTh KOJIUUYECTBO pa3OMEHUM OTpE3Ka , TOCTATOYHOE JIJIsl BEIYMCIICHUS HHTETpalia
3 o
fl In xdx MeTo1IoM Tpamnenuu ¢ TOUHOCThIO € = 0,01;.

4.2 @D oHJ 01IE HOYHBIX CpeacCTB AJisl IPOBEACHUS l'lpOMe)KyTO‘lHOﬁ aTrecranumu

4.2.1 IlpumepHbIii IepeYeHb BONPOCOB K IK3aMeHY

1. Wcropus u sTanbl pa3BUTHS BBIYHCIMTEIBHOW MaTeMaTHKH, U €€ POJib B NMPUKIAIHBIX

HayKax.

[MpubnmxkénHbIe Yncia, NX a0COMOTHBIE M OTHOCUTENIBHBIE TIOTPEITHOCTH.

3. CrokeHHWe W BBIYMTAHWE MNPUOMMOKEHHBIX YHCEl. YMHOXEHHE W JICJICHHE

NPUOIMKEHHBIX YHCETT.

4. TlorpemHOCTH BBIYMCICHHS 3HaueHUW  ¢yHkumu. OrmnpeneneHue  JAOMYCTUMOM

MOTPEIHOCTH apTYMEHTOB IO JIOTYCTUMOM IMOTPEIHOCTH (DYHKITUH.

AnmnpoxcuManus ceTouHbIX QyHKIUN. MHTEpmoanpoBaHue.

CnnaiiH-uHTepnoaauus. MeToa HauMEeHbIIMX KBAaPATOB.

NurtepnonsiiimonHeiii MHOTOWIEH Jlarpanixa.

NuTtepnonsumonHbiii MHOTOWIEH HbtoTOHA.

Cxema DiiTKeHa.

0. OcHoBuble onsaTus yucinenHoro pemenuss CJIAY. IlocranoBka 3amaun. Merox ["aycca.
Cxema l"aycca ¢ BEIOOPOM TJIaBHOTO AJIEMEHTA.

N

HBoOooo~NoO
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11. Kommakrnas cxema ['aycca ms pemenus CJIAY.

12. Beruncrnenue onpenenuTeneit MaTpuil.

13. Beruucnenue 35eMeHTOB 00paTHOM MaTpuilbl MeToioM [aycca.

14. Pemenus CJIAY MeTomoM mpocToil uTeparum.

15. Metopn 3elinens pemenus CJIAY.

16. Metox HetoToHa A71s1 CHCTEMBI IBYX HEITMHEWHBIX YpaBHEHUH.

17. Meton mpocToi UTepaliiu ISl CHCTEMBI JBYX HEITMHEHHBIX ypaBHCHUH.

18. ®opmynsl  ymcnennoro auddepenuupoBanus. llorpemmHocTH, BO3HHUKAIONME MPHU
YUCICHHOM T epeHITUPOBAHNH.

19. Beibop onTHMabHOTO IIara YucIeHHOTo U (pepeHIInpOBaHU.

20. Yucnennoe unrterpupoBanue. Kpaaparypusie (GopMynbl ¢ paBHOOTCTOSIIMMH Y3JIaMH.
®dopmyna tpanenuit, popmyna Cumriicona, opmymna Herotona.

21. Bei6op miara naterpupoBanus. Kagparypueie dopmyinsl ['aycca.

22. laTerpupoBaHye ¢ MOMOIIBIO CTEMEHHBIX PsioB. MHTErpansl OT pa3pbIBHBIX (DyHKIIUHA.
HuTerpansl ¢ 0ECKOHEYHBIME TTPE/ISIIaMHU.

23. 3amaua Komm mst O1Y. Metoa nocnenoBaTenbHbIX MPUOTHKEHUH.

24. 3anaua Komm mst OAY. Metox Ditnepa u ero Moaupukamuy.

25. 3amava Komm mist O1Y. Merop Pyrare-Kyrra.

26. 3agaya Komm s O]Y. Meron Anmamca.

27. Pemenne xpaeBbix 3amad uist OJ1Y. TlocranoBka 3amaun. MeTos KOHEUHBIX Pa3HOCTEH
JUISL TMHEHHBIX U (QpepeHInaIbHbIX YpaBHEHUN BTOPOTO MOPSAIKA.

28. Pemenne kpaeBbix 3a1a4 411 OJ[Y. Meron nporoHku.

29. Pemenne kpaeBbix 3a1au st O/1Y. Meron [Nanépkuna.

30. Pemenue kpaeBwix 3amau s OJ[Y. MeToa KoJIIoKaiuu.

31. Metop ceTok aisi ypaBHEHUM ¢ YaCTHBIMU MTPOU3BOAHBIMU.

32. Metog cetok mist 3amaun Jupuxie.

33. MeTtoa NMpOroHK! I ypaBHEHUS TEMIOTTPOBOHOCTH.

34. MeTto ceTok AJisi ypaBHEHUH MapaboIudecKoro TUIIA.

35. MeTtoj ceTok Jiisl ypaBHEHHH THIIepOOIMYECKOTO THIIA.

4.2.2 Kputepuu oneHKu

OneHKa «OTIMYHO:

— CHCTEeMaTU3UpPOBaHHbIE, INTYOOKUE U MOJIHbIE 3HAHUS 110 BCEM pa3jieiaM JUCIUIUIMHBL, a
TaKoKe MO0 OCHOBHBIM BOIIPOCAM, BBIXOISAIMM 32 MPEAebl yueOHOH MporpaMmebl;

— TOYHOE UCII0JIb30BaHUE HAYYHOU TEPMUHOJIOIUH CUCTEMATUYECKU TPaMOTHOE U
JIOTUYECKU MPAaBUIIBHOE U3I0KEHHUE OTBETa Ha BOIIPOCHI;

— Oe3ynpevyHoe BIIaJICHNE HHCTPYMEHTapUEM YIeOHOW JAUCHUTUINHBI, YMEHUE €TO
3((}EeKTUBHO HMCIOJIb30BATh B [IOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]ay;

— BBIp@XEHHAas CIIOCOOHOCTh CAMOCTOSATENIFHO M TBOPYECKH PElIaTh CIIOKHBIE TPOOIEMBI U
HEeCTaHapTHBIC CUTYAIIHH;

— MOJHOE U TIIyOOKO€ YCBOEHHME OCHOBHOM U JIONOJIHUTENBHOM JIUTEPATYpHI,
PEKOMEHJOBaHHON y4eOHON TTPOrpaMMOi MO AU CHUIIIINHE;

— YMEHHUE OPHEHTUPOBATHCS B TEOPU X, KOHIETIIUAX U HAIIPABJICHUSX JUCIUTUINHEI 1
JlaBaTh UM KPUTHUYECKYIO OLIEHKY, UCIIOJIb3ysd HayUHbIE TOCTUKEHUS JPYrUX AUCLHUILINH;

— TBOPYECKAsk CaMOCTOsATENbHAas paboTa Ha MPAKTHUYECKUX/CEMUHAPCKUX/Ta00paTOpHbIX
3aHATHSX, AKTHBHOE Y4acTHE B TPYIIIOBBIX OOCYKICHUSX, BBICOKU I YPOBEHB KYJIbTYPHI
UCIIOJTHEH U 3a/1aHU;

— BBICOKH YpOBEHb C(POPMHUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpaMmme
KOMITETEHIINH.

O1eHKa «XOpOILOY:
— A0CTAaTOYHO IMOJIHBIC U CUCTEMATU3HPOBAHHBIC 3HAHHWA 110 AU CIHUTIIINHE,
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— YMEHHE OPUEHTUPOBATHCS B OCHOBHOM TEOPHSIX, KOHLIEIH X U HAPABICHUSIX
JUCUUIIJIMHBI U JJaBaTh UM KPUTHUYECKYIO OLICHKY;

— UCIOJB30BAHNE HAYYHON TEPMUHOJIOTUH, TIMHTBUCTUYECKHU U JIOTUUECKU MPABUIBHOE
U3JI0’)KEHHE OTBETA Ha BOMPOCHI, yMEHHUE JieflaTh 000CHOBaHHBIE BHIBOJIbL;

— BJIaJIECHUE UHCTPYMEHTAPUEM IO AUCIUILIMHE, yMEHUE €T0 UCIIOIb30BATh B TOCTAHOBKE
U PCIICHUH HAYYHBIX U MPOPECCHOHATBHBIX 3a/1a4;

— YCBOGHHE OCHOBHOM U JIOTTOJTHUTEILHOMN JIUTEPATyphl, PEKOMEH IOBAaHHOHN y4eOHOM
MpOrpaMMOi MO JTUCLUIIINHE;

— caMOCTOsATEeIbHAs padoTa Ha MPAKTUUECKUX 3aHATUSAX, YUACTHUE B TPYIIIOBBIX
00CYXJIEHUSX, BBICOKHI YPOBEHb KyJIbTYpbl HCIIOJIHEHUS 3aJaHHi;

— cpeaHui ypoBeHb c(HOPMHUPOBAHHOCTH 3asBIICHHBIX B pabouell mporpamme
KOMIIETEHIINH.

O1eHKa «yOBIETBOPUTEIBHON:

— IOCTATOYHBIH MUHUMAIbLHBIA 00bEM 3HAHUH 110 JUCILUIIINHE;

— YCBOEHHUE OCHOBHOM JIUTEPATyphl, PEKOMEHA0BaHHOM yueOHOM MporpaMMoii;

— YMEHUE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIEIIIUAX U HAIPABJICHUSX I10
JUCLHUIIJIMHE U JaBATh UM OLICHKY;

— UCIIOJIB30BAHNE HAYYHOU TEPMUHOJIOTUHU, CTHIIMCTUYECKOE U JIOTUYECKOE U3II0KEHHUE
OTBETa Ha BOIIPOCHI, YMEHHUE JIeNIaTh BBIBOJIBI 0€3 CYIIIECTBEHHBIX OIIMOOK;

— BJIaJICHUE UHCTPyMEHTapueM y4eOHOM IUCHUIIIMHBI, YMEHUE €T0 UCI0JIb30BaTh B
pELICHUH TUIIOBBIX 33/1a4;

— YMEHUE I10J] pyKOBOJCTBOM IIPENOAABATEINS pellaTh CTAaHAAPTHBIC 3a/1a4H;

— paboTa moJ1 pyKOBOJCTBOM IIpEIoAaBaTelsi Ha MPAaKTUYECKUX 3aHATHSX, TOMYCTUMBIN
YPOBEHb KyJIbTYpPbl UCIIOJHEHUS 3aJaHUM;

— JI0CTaTOYHbIA MUHUMAJIbHBIN YPOBEHb CPOPMUPOBAHHOCTH 3asIBJICHHBIX B paboueit
MporpaMMe KOMITETEHITUM.

O1ieHKa «HEeyI0BIETBOPUTEIBLHOM:

— (pparmMeHTapHbIEC 3HAHUS 110 AUCLUIINHE;

— OTKa3 OT OTBETa (BBIMOIHEHUSI MICbMEHHOU pa0bOThI);

— 3HaHUE OTAEIbHBIX UCTOYHUKOB, PEKOMEHJJOBAaHHBIX y4eOHOM mporpaMmoi mo
JUCLUILINHE;

— HEYMEHME UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJIMuue rpyobIx ommooK;

— HU3KUU YPOBEHb KYJIbTYPbl MCIIOJHEHUS 3alaHUH;

— HU3KHH ypOoBEHBb C(OPMUPOBAHHOCTH 3asIBICHHBIX B pa00o4ell mporpaMme KOMIETSHIIH.

OueHouHblE CpeICTBA JJI1 MHBAIMWJIOB W JHUI C OIPAaHUYEHHBIMU BO3MOXXHOCTSIMU
3JI0pOBbSI BBIOMPAIOTCS € YIETOM MX UHIMBUAYAIbHBIX ICUXO(PU3UUYECKUX OCOOEHHOCTEH.

— MIpU HEOOXOAMMOCTH MHBAIMIAM U JIULAM C OTPaHUYEHHBIMU BO3MOKHOCTSAMH 3/10POBBSI
IIPEIOCTABIISIETCS JOTIOJIHUTENBHOE BpEMS [l TIOJTOTOBKY OTBETA HA DK3aMEHE;

— IIpU IPOBEIEHUH IIPOLIEYPhI OLIEHUBAHUS PE3YAbTATOB O0YYE€HUSI MHBAJINJIOB U JIUII C
OTpaHUYEHHBIMH BO3MOXXHOCTSIMU 310POBBsI IIPEYCMaTPUBAETCS MCIOIb30BAHNE TEXHMYECKUX
CpEeACTB, HEOOXOAUMBIX UM B CBSI3U C UX WHIUBUIyaIbHBIMU OCOOCHHOCTSIMHU;

— IIp1 HEOOXOIUMOCTH JUIsl O0Y4aIOIMXCA C OTPAHMYEHHBIMUA BO3MOKHOCTSIMU 3710POBbsI 1
MHBAJIUOB [IpoLieypa OLEHUBAHUSI PE3YJbTaTOB OOYYEHUS 110 TUCIUIIIIMHE MOXKET
IIPOBOJIUTHCS] B HECKOJIBKO JTaIlOB.

[Iponienypa oueHUBaHUS PE3YIHTATOB OOYYEHHUS] MHBAJIWJIOB U JHUL[ C OrPaHUYEHHBIMU
BO3MOXHOCTSIMH 3/10pPOBbSl 10 JUCHMIUIMHE (MOIYNIO) IperycCMaTpUBaeT IPEJOCTaBJICHUE
uHpopMaruu B QoOpMax, aZalTUPOBAHHBIX K OTPAHUYEHUSIM HX 3I0POBBSI U BOCHPUSITHUS
uHpopMaluu:
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JUis a1 ¢ HapyIIEHUsAMH 3pEHUS:

— B IIe4aTHOU (hpopMe yBETUUECHHBIM IIPUPTOM,

— B (popMe JIEKTPOHHOTO JOKYMEHTA.

JUis u ¢ HapyIIEHUsAMH CITyXa:

— B IIeyaTHOH (opme,

— B (bopMe 3JIEKTPOHHOTO JOKyMEHTA.

JUis u ¢ HapyIIeHUsAMH OMIOPHO-/ABUTATEIbHOIO anmapara:

— B IieyaTHOH (opme,

— B (bopMe 3JIEKTPOHHOTO JOKyMEHTA.

JlaHHBIN TepedyeHb MOXeT ObITh JONOJHEH M KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT
KOHTHHTEHTA 00YyJaroIMXCsl.

5 IlepeyeHb OCHOBHOW H JAOMOJHHUTEJHLHOH Y4yeOHOW JMTepaTypbl, HEOOXOAUMOIi
AJIs1 OCBOCHHUS TUCHUIITHHBI

5.1 OcHoBHas JuTEpaTypa

1. baxeanoB H.C., XKunxo H.I1., Ko6enskoB I'.I'. UncneHHbie METOBI: YyueOHOE OocoOue
JUIsSL CTYICHTOB BY30B. — 7-¢ u3a. — M.: BUHOM. JlaGoparopus 3nanuii, 2011. — 636 c.
(15+60 5K3.)

2. AmocoB A.A. BeluuciuTenbHble METONBI [DJIEKTPOHHBIM pecypc]: ydeOHoe mocobue /
A.A. Amocos, 0.A. lyounckuii, H.B. Konuenosa. — CIIG.: Jlans, 2014. — 672 c. —
Pexxum noctyma: https://e.lanbook.com/book/42190#authors.

3. baxsanos H.C. YucnenHble MeTOoApl [DIEKTpOHHBIN pecypc]: yue6. mocobue / H.C.
baxsanos, H.I1. )Kunkos, I'.'M. KoGenbkoB. — M.: U3narensctBo "JlabopaTopus 3HaHUM",
2015. — 639 c¢. — Pexxum goctyna: https:/e.lanbook.com/book/70767.

4. baxsanmoB H.C. Uucnennsle Metozpl. PereHus 3amau M ynpaxHeHHS [DJIEKTPOHHBIN
pecypc]: yue6. mocobue / H.C. baxsanos, A.A. Kopues, E.B. Umxonko. — M.: Jlpoda,
2009. — 393 ¢. — Pexxum goctyna: https:/e.lanbook.com/book/90239.

5. Jpoborenko M.U. Meroasl Bbrumcnenuii: mpakrukym / M. W. JlpoGorenko, B. T.
Jlexxues, A. H. Mapkosckuii; M-Bo OOpa3zoBanus u Hayku Poc. @enepannu, Kybanckuit
roc. yH-T, Kad. BweuncnurensHbix TexHonormit. — Kpacnomap: KyOaHckwii
rocyapcTBeHHbI yauBepcutet, 2009. — 46 c. (46 5k3.)

6. IleBumos I'.C. YucneHHbIe METOJBI JIMHEHHOW anreOpbl [DIEKTpOHHBIA pecypc]: y4del.
nocodbue / I'.C. llleBuios, O.I". Kprokosa, b.1. Mei3aukoBa. — CII6.: JIaas, 2011. — 496 c.
— Pexum nocryna: httpsy/e.lanbook.com/book/1800.

Jnst OcBOGHMSI AMCIUTUIMHBI MHBAIMAAMH U JIMLAMH C OTPAHUYEHHBIMU BO3MOKHOCTSMU
3I0POBbSl MUMEIOTCSl W3/aHHUsI B DJEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlaup» u «OpaitiT».

5.2 lonosiHuTeILHAS JIUTEpaTypa

1. BepxOunkuii B.M. Uucnennbie metosl. JInHelHas anreOpa 1 HeTUHEHHbBIE YpaBHEHUS
[Texct]: yueOHOe ToOcOOHME Ui CTYACHTOB MaT. M WHIXKEHEPHBIX CHel. BY30B. — M.:
Bricmas mkoma, 2000. — 266 c. (16 3k3.)

2. T'aBpunmna O. H. , 3axapos 1O. H. , ®omuna JI. H. YucinenHsie MeTObI [ DNEKTPOHHBII
pecypc]: yuebnoe mnocobue. — KemepoBckuil rocynapcTBeHHbIN yHuBepcuTtetr, 2011, —
238 c. - Pexum JOCTyIa!
http//biblioclub.ru/index.php?page=book view red&book id=232352.

3. CoboneBa O.H. BBenenue B 4YHMCICHHBIE METOMABI [DIJIEKTPOHHBIA pecypc]: ydeOHOe
nocoome. — HomocuOumpck: HITY, 2011. - 64c. — Pexum pgocryma:
http//biblioclub.ru/index.php?page=book view red&book id=229144.
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6 Ilepeyensn pecypcoB HH(} OpMALMOHHO-Te e KOMMYHUKAMOHHOM ceTH
«HTEepHET», HEOOXOAUMBIX VIS OCBOEHHUS JUCHHUILINHBI

1. YwmcnenHele MeToApl. YueOHOe mocobue | Yuutech.py [DnekrponHbiii pecypc]. - URL:
http/Awww. uchites. ru/chislennye metody/posobie.

2. Yucnennsle MeToAbl JIMHEHHOW anredpel - MathHelpPlanet [Dnexrponnsiii pecypc]. -
URL: http//mathhelpplanet.convstatic.php?p=chislennye- metody- linyeinoi-algebry.

3. Buxumnemus, cobomgnas suumkimoneaus — Wikipedia [Dnexrponnsiii pecypc]. - URL:
http//ru.wikipedia.org.

4. DnextpoHHO-OMOMMOTEYHAs1 cuctema M3marenscTBO «Jlanpy [DaeKTpOHHBIA pecypc]. -
URL: http//e.lanbook.com.

5. Hayuynas snexrpoHHass Oubnmoreka B paMkax mpoekra DeaepalbHOrO areHTCTBA IO
HayKe ¥ MHHOBAIMIM [DiekrpoHHbId pecype]. - URL: httpr/elibrary.ru.

7 MeToanuyeckKue PEKOMECHIAIUUA MO OPraHv3alvy U3y4Ye HUsA TUCHUIIJIUHBI

VYyeOHast ACSITENTbHOCTh MPOXOJUT B COOTBETCTBHH C TpaduKoM y4eOHOTrO mpoliecca.
[Ipouecc camocTosATENBHON pabOThl KOHTPOJMPYETCS BO BpeMsl ayAMTOPHBIX 3aHATUH U
WHMBUTYaJIbHBIX KOHCYAbTAMi. CamMocTosTeNnbHAsE padoTa CTYAEHTOB MPOBOIUTCS B (opme
U3Yy4EHUS OTAETbHBIX TEOPETUUYECKUX BOIPOCOB I10 MpeaaraeMoil Jureparype.

[To >xemaHUIO CTyAEHTA MpeIaraeTcs Hanucanue pedepara Ha BHIOpaHHYIO UM TeMy (110
COITIacOBaHWI0 ¢ mpernoaaBareneMm). Jlns Hanucanus pedepara HeoOXoaMMO TMOA00paTh
autepatypy. OOIee KOITUYECTBO JUTEPATYPHBIX HCTOYHUKOB, BKIIIOUYas TeKCThl U3 MHTepHeTa,
(myOnuKanuy B JKypHAJIax), TOMKHO COCTaBJIATh HE MeHee 10 HauMeHOBaHMU. YUeOHHMKH, KaK
[PaBUJIO, B IUTEPATYPHBIE HCTOUHUKU HE BXOJSAT.

Pedeparsl BoimonHAIOT Ha aucTax gopmarta A4. CTpaHHUIBI TEKCTa, PUCYHKH, (HOPMYIIBI
HYMEpYIOT, PHCYHKA CHAOXaroT TOPUCYHOUHBIMM HaJNUCAMH. TeKCT cledyeT IedyaTarb
mpudgrom Nel4 ¢ uHTepBaioM MeEXIy cTpokamu B 1,5 uHTepBana, 0e3 HEIOMYCTHUMBIX
cokpaiieHuil. B xoH1e pedeparta HOKHBI OBIThH CIIEaHbl BHIBODI.

B xon11e paboThI MPUBOIAT CIIUCOK HCIOIb30BAHHBIX HCTOYHUKOB.

Pedepar nomkeH ObITh MOANNCAH CTYIEHTOM C YKa3aHUEM JaThl €€ OPOPMIICHHUSL.

PaboTel, BeIMOTHEHHBIE 0€3 COONIOICHUS IEPEUHCIICHHBIX TPeOOBaHU, BO3BPAILAIOTCS
Ha JIOpa0boTKYy.

BeinmonHeHnHas cTyaeHTOM paboTa OmpenenseTcss Ha MPOBEPKYy MpernojaBaTesiio B
YCTaHOBJICHHBIE Cpoku. Ecnu y mpernoaaBarens ecTh 3aMe4aHusi, padoTa BO3BpAILACTCs U MOCIe
UCIIpaBJICHUN 100 BHOBb OTIPABIISIETCS HA MPOBEPKY, €CJIM UCIIPABIICHHUS CYIIECTBEHHBIE, JTM0O0
HpeabsIBISETCS Ha ee 3allMTe.

[IpumepHbie Tembl pedeparos:

. Meton nporouku npu pemenun CJIAY.

. Haxoxxnienne coOCTBEHHBIX 3HAUCHU N MaTPHIIHI.

. IHTeprionsuus ¢ HepaBHOOTCTOSIMMHU Y3JIaMHU.

. YucnernHoe muddepeHmpopanue.

. Metron MonTe-Kapiio npu 4ucieHHOM HHTETPUPOBAHUH.

. Meron HeroToHa n1pu peIleHUN HEIMHENHOTO YPABHEHUS UM CUCTEMBI YPABHECHUN.
. Hesisapie metoapt Munina u I'upa npu pemennu OJ1Y.

. UncaeHHble METO/IbI ONTUMHU3AIIUH.

0NN AW~

B ocBOCHMU TUCHUIUIMHBI HHBATUIAMH U JIMIIAMHA C OTPAHUYCHHBIMH BO3MOYKHOCTSAMU
3M0pOBbsl OOINBINIOE 3HAUEHHE HMEET WHIUBHUAyaldbHass ydeOHas paboTa (KOHCyAbTALlMH) —
JOTIOTHUTEIBHOE Pa3bsICHEHUE YIeOHOTO MaTepuaa.

MHauBUlyaIbHBIE  KOHCYJIBTAIlMM TI0 TMPEIMETY SBJISIFOTCS BaXXHBIM  (PaKTOpOM,
CIOCOOCTBYIOIIMM WHJMBUIYaTU3allMH O0y4EeHUS U YCTAHOBJICHHUIO BOCITUTATEILHOTO KOHTAKTa
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MCXKAY IMpernoJaBaTcjicM H 06y‘IaIOHII/IMC$I HHBAJILJIOM MWK JHUOOM C OI'PaHUYCHHBIMH
BO3MOJXHOCTAMHA 310POBbA.

8 IlepeyeHb MH(OPMALHOHHBIX TEXHOJIOIHI, HCIOJIb3YeMbIX NPH OCYIIeCTBJIe HUM

00pa3oBaTeIbHOIO NMpouecca Mo JUCHUILIHHE (MOAYJI0) (MIPH HEOOXOAUMOCTH)

8.1 IlepeyeHs MH(} OpMALIMOHHBIX TEXHOJIOT U

— [IpoBepka foMalHUX 3alaHUd U KOHCYJIBTUPOBAHUE MTOCPEICTBOM SJICKTPOHHON MOYTHI
U couuanbHoi cetu «BKoOHTAKTEY.

— Hcnions3oBanue
71a00paTOPHBIX 3aHATHH.

SJICKTPOHHBIX HpGSCHTaHI/Iﬁ npu MNOpPOBCACHUU JICKOUMOHHBIX U

8.2 IlepevyeHb HEOOXOAMMOIO MPOIPAMMHOIO 00ecieveHUs

1. Omnepanunonnas cucreMa MS Windows.

N

HNuterpupoBannoe opucHoe npunoxxkenue MS Office.

3. Cucrema nporpammupoBanust MS Visual Studio wmm Delphi.

8.3 IlepevyeHb HEOOXOAMMBIX HH( OPMANMOHHBIX CIIPABOYHBIX CHCTEM
1. Buxuneawsi, cBobomnas >Humionenus — Wikipedia [Dmnexrponubiii pecype]. - URL:
http//ru.wikipedia.org.

2. DnexTpoHHas

OoubnMoTeka KyoI'y [DnekTpoHHBIH pecype]. - URL:

http://www.kubsu.ru/ru/node/1145.

3. DOnexrponHas O6ubmmnoreunas cuctema eLIBRARY.RU [Dnexrponnsiii pecypc]. - URL:
http://www.elibrary.ru.

9 MarepuajbHO-TeXHHYECKOE o0ecneyeHue y4eOHoi TuCIUIIHMHBI

MarepuanbHO-TEXHUUECKOE 00CeCTIeUeHUEe NUCITUTUIMHBI 1

Ne Bun pabdot
OCHAIICHHOCTb
1. | JlexunonHsle JlexunoHHass aynuTOpHs, OCHAICHHAS NMPE3CHTAMOHHOM TEXHUKON
3aHATHS (mpoekTop,  JKpaH,  KOMITBIOTEP/HOYTOYK),  COOTBETCTBYIOIIMM

IpPOrpaMMHBIM OOecrieueHHueM, a Takke HeoO0XOAMMOil Mebenbio

(ocka, CTOJIBI, CTYIIbsI)
(aymutopuu: 129, 131, 133, A305, A307)

2. | JlaboparopHbie
3aHATUS

JlaGoparopusi, yKOMILIEKTOBaHHAsl CIECIUATHN3UPOBAHHON MeEOEIbIo,
TEXHUYECKUMH CpeacTBaMu o0ydeHusi (coBpemeHHbIMH [[DOBM Ha
0aze mnpoueccopoB Intel wim AMD, 00beIMHEHHBIMHU JIOKAJIBHON
CeThI0) C BBIXOJOM B mIoOanbHYIO ceTh VHTepHeT, a TaKke
COBPEMECHHBIM  JIMIICH3MOHHBIM  TPOTPaMMHBIM  OOECIICYCHHEM
(onepaunonnas cuctema Windows 8/10, maketr Microsoft Office, cpensr
nporpammupoBarus MS Visual Studio u Delphi)

(aymuropuu: 101, 102, 105, 106, 107, A301a)

3. | I'pynnoBbie
(MHAUBUTyaJIbHBIE)
KOHCYJIbTallu1

Aymutopusi UL CEMHUHApPCKUX  3aHATUH,  TPYNNOBBIX U
WHJIMBUIYAJTBHBIX KOHCYJIBTAI[UN, YKOMILICKTOBAHHBIC HEOOXOAMMOU
MeOembIo (I0CKa, CTOJBI, CTYIBS)

(aymuropuu: 129, 131)
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Texymi
KOHTPOJIb,
IIPOMEXKYTOYHAs
aTTecTanus

AymuTopusi s CEMHMHAPCKUX 3aHSATHH, TEKYIIET0O KOHTPOJsA H
IPOMEKYTOYHONH ~ aTTECTAllUM, YKOMIUIEKTOBAaHHAs HEOOXOIUMOMN
MeOeNblo (T0CKa, CTOJbI, CTynbs) (aymutopuu: 129, 131, 133, A305,
A307, 147, 148, 149, 150, 100C, A3016, A512), xkoMmmbioTepaMu C
JMIIEH3UOHHBIM POTPAMMHBIM 00€CIIeUeHHUEM U BBIXOJIOM B HHTEPHET
(aymutopuu: 106, 106a. A301)

CamocrositenbHast
pabota

Kabuner JUTSL CaMOCTOATEIbHOMN paboThl, OCHAIICHHBIN
KOMITBIOTEPHOM TEXHUKOW € BO3MOKHOCTBIO MOJKIIOUYECHUS K CETH
WuTepHer, mporpaMMoi 53KpaHHOTO YBEJIWUYEHHUs, 00ecredeHHBIH
JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMALIHOHHO-00pa30BaTeNbHYIO Cpeay
VHUBEPCHUTETA, HEOOXOIUMOU MEOENbI0 (JI0CKA, CTOJBI, CTYIIbS)
(aymutopust 102a, YnTanbHBIN 3a1).
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