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1. leap u 3a7a4u AUCHUILIHHBI

Ilesab ocBOGHUS TUCHUNIHHBI:

OBJIQJICHUE METOJIaMU MaTEMaTUUYE€CKOTO MO3HAHUS U METO0JIOTUEH paboThI C
MaTeMaTHYeCKUMH OOBEKTaMM B KOHTEKCTE WX MPUMEHEHUS JUIsl pelIeHUs
npo(ecCHOHaNbHO-OPUEHTUPOBAHHBIX 337a4 B O00JACTM CHUCTEMHOTO aHalu3a u
yIpaBJICHUS B OPraHU3aIMOHHO-TEXHUYECKUX CUCTEMAX.

Hepeqeﬂb KOMHeTeHHHﬁ, (l)OpMI/IpyeMbIX B Ipouecce N3yIeHUus1 TUCIHUIIIINHBI

Komnerenuun Conepxxanue

OITK-1 CrnocobeH aHanmuM3MpoOBaTh 3a/a4dl  MPOGECCHOHAIBHONW JCSITEIIbHOCTA Ha
OCHOBE HOHO)KGHHﬁ, 3aKOHOB U MCTOI0B €CTCCTBCHHBIX HAYK U MATCMAaTUKH.

Cnocoben QopmynupoBaTh 3amauv MPOPECCHOHATHHOM JEATEILHOCTH Ha

OIlK-2 OCHOBE 3HAaHUU TPOQPWIHHBIX pa3/JIeIOB MaTEMaTUYECKUX M ECTECTBEHHO-
HAyYHBIX TUCHUIUIMH (MOAyJEH).
Crniocoben MIPUMEHSATH MaTeMaTHYECKHE, CHUCTEMHO-aHAJIMTUYECKHE,

BBIYUCIIMTCIBHBIC METOJAbl W  HOPOrpaMMHBIC CpPE€ACTBA JIA  PCHICHUA
MNPUKIAAHBIX 3aJ1a4 B obnactu CO3JaHusg CUCTEM aHaJIu3a U aBTOMAaTHYCCKOTO
YHPpaBJICHUA U UX KOMIIOHCHTOB.

OIIK-7

3anatm JUCHUIIJINHBI .

— (opMHUpOBaHHE HAaBBIKOB, CBA3aHHBIX CO CIIOCOOHOCTHIO TIPUMEHEHUS
MAaTeMaTUYECKUX, CHUCTEMHO-AHAJIUTUYECKUX, BBIUUCIUTEIBHBIX METONOB U
OPOrpaMMHBIX CPEJICTB JJI pEUIeHUs MPUKIAJAHBIX 3aJad B 00JIaCTU CO3IaHUS
CHCTEM aHAJIN3a U ABTOMATUYECKOr'0 YIIPABIICHUS U UX KOMIIOHEHTOB;

— OBJAJCHHE METOJAMHU IOCTPOCHUS MATEMATUYECKUX MOJEJIEH Ha OCHOBE
3HAHUK TNPOPUIBHBIX PA3[eiOB MAaTEeMAaTUYECKUX U  ECTECTBEHHO-HAYUHBIX
TUCIUIUIMH ISl pelIeHUs] MPUKIAJAHBIX 3a7a4 B 00JIaCTH yIpaBJICHHsS] O00BEKTaMU
TEXHUKH, TEXHOJIOTUH, OPraHU3alUOHHBIMUA CUCTEMAaMHU;

— OBJIaJICHHE HEOOXOJUWMBIM amnmapaToM BBIYUCIUTEIBHON MaTeMaTUKH U
TEOPUU AJITOPUTMOB, JAIOIIMM BO3MOYKHOCTh OCYLIECTBJISATH MOCTAHOBKY 3a1ay B
0o0JacTH MaTEeMaTUKHU, CHCTEMHOTO aHalih3a, TCOPUU YIPABICHUS M BBHIMOIHATH
AKCIIEPUMEHTHI 110 TTPOBEPKE X KOPPEKTHOCTH U 3(PPEKTUBHOCTH;

— (QopmupoBaHre yMEHUH, CBS3aHHBIX CO CIIOCOOHOCTHIO TPUMECHECHUS
(dyHIaMEHTaTbHBIX TOJIOKEHUH, 3aKOHOB ¥ METOJOB €CTECTBEHHBIX HAyK U
MaTeMaTUKH TPU PEIICHHH NPOPECCHOHANBHBIX 3a7a4 CHCTEeMHOTO aHalu3a W
ABTOMATHUYECKOTO YIIPaBIICHUS C OJHOBPEMEHHBIM VICII0JIb30BAHUEM
BBIYHCITUTEIFHON TEXHUKH U HHPOPMAITMOHHBIX TEXHOJIOTHIA.




2. IlepeyeHpb JIaHUPYEMBIX Pe3yJbTATOB 00y4eHUs] AUCUMILIMHE,
COOTHECEHHBIX C IJIAHUPYEMBIMH
pe3yabTaTaMu OCBOCHHUS 00Pa30BaTeJIbHOH MPOIPaAMMbI

Nuaukatopbl JOCTHKEHUS] KOMITETEHIIMU

[Tnanupyembie pe3yabTaThl O0y4SHUS TI0
JUCLUIUINHE

CrniocobeH pemrate 3aa4u yIpaBJICHUS
(ananu3a) B OpraHU3aIllMOHHO-TEXHUYECKHUX
crcTeMax, BBIJEIss 0a30BbIe COCTABIISIONINE,
OCYIIECTBIISICT IEKOMITO3UIIUIO 33/1a4H
OIIK-1.1

3Haer

OCHOBHBIC IIOHATHUA W MCTO/bI BEICIICHT ©
BEIUYHMCITUTEITbHOMN MaT€MaTuKH, I[IO3BOJIAIOIINC
AHAJIM3UPOBATh U PCUIATH 3aJa4u YIIPABJICHHA B
OpPra"Hru3allMOHHO-TCXHUYCCKHUX CUCTEMAX.

VYmeer

WCIIOJIh30BaTh OCHOBHBIE TOJIOKEHUS, 3aKOHBI U
METOJIbl E€CTECTBEHHBIX HAyK M MaTE€MAaTHKH,
BBIYUCITUTEIILHON MaTEeMaTHKH,
MaTeMaTUYeCKOTO MOJICTUPOBAHUS TIPU aHAINU3E
W pEIICHWH TWUIOBBIX 3a7ad B  0O0JacTH
npodeccuoHanbHOM IeSTENbHOCTH, CBSI3aHHON C
CHCTEMHBIM aHAJIM30M ¥  aBTOMATHYECKUM

YIIPABJICHUEM.
Bnaneer

MaTEMATHYCCKUMU METOAaMU, BKIIFOYas METO/bI
MaTeMaTHIECKOTO MOJICITUPOBAHUS,

MNPUMECHACMBIMHU TIPU  aHaJIM3€ W PCIHICHUUN
THUIIOBBIX 3aJa4 B 007aCTH CHCTEMHOTO aHaJIHM3a
N aBTOMAaTU4YCCKOI'O YIIPaBJICHUA.

[Ipumenser MeToapl aHATM3A
npodecCHOHANBHBIX 3aJ1a4, YMEET BEIOMPAThH
BO3MOXHbBIE BAPUAHTHI PEIICHUS 3a/1a4H
yIpaBiIeHUS B OPraHU3aMOHHO-TEXHUYECKUX
CUCTEMaXx, OLIEHUBAs UX TJOCTOMHCTBA U

HE/I0CTAaTKU
OIIK-1.2

3Haer

OCHOBHBIC TIOJIOXKEHHSI, 3aKOHBI M METOJBbI
BBICIICH W  BBIUYUCIUTEIIHOW  MaTEMAaTHKH,
MaTEMaTU4YeCKOTO  MOJICIMPOBAHUS,  METOJIbI
YIPaBJICHUS (ananu3a) TUTSI perieHus
npo(eCCHOHANBHBIX ~ 3a/a4  YIpaBJICHUS B
OPraHu3aIMOHHO-TEXHUYECKUX CHCTEMaX.

VYmMmeeT

UCIIOJIb30BaTh OCHOBHBIEC TMOJOXKEHHUS M METOJbI
BBICIIE W  BBIYUCIUTENBHON  MaTEeMaTHKH,
MaTEMaTHYeCKOTO  MOJETUPOBAHUS,  METOJIBI
yIpaBICHUS (ananmuza) npu pelieHuu
npodeccHoHaNbHBIX ~ 3a/ad  YIOpaBJICHHUS B
OpPraHU3aIMOHHO-TEXHUYECKUX CHCTEMaX.

Bnaneer

METOAOM MATEMATHYCCKOI0 MOJACIIMPOBAHUS,
METOJaMHM aHalIn3a HpO(I)CCCI/IOHaJIBHBIX 3aga4d €
OCIIBIO BLI60pa BO3MOJXXHBIX BAPHAHTOB PCIICHUA
3aJa4n YIIpaBJICHUA B OpraHru3alluOHHO-

TEXHUYECKUX  CHCTEMaX, OIICHHUBasl  UX
JIOCTOMHCTBA M HEIOCTATKH.
dopmynHpyeT 3a1a4u B 001aCTH yIIPABICHUS B | 3HAET
OpraHU3aIMOHHO-TEXHUYECKUX CHUCTEMaX OCHOBHBIE MOHSTHS BBICHICH U BBIYUCIUTEIBHOMN
OIlK-2.1 MaTeMaTHKH, METO/IbI MaTeMaTH4eCKOro

MOJCINPOBAHUS, IO3BOJIAIOIINC




dbopMynupoBaTh W pemaTth 3ajadyd B o0nacTu
VIpaBICHUS B OPraHU3aI[MOHHO-TEXHHYECKUX
crcTeMax.

VYmeer

dbopMynupoBath 3amadd  TPOGECCHOHATBLHOU
JeSITEeIHbHOCTH HAa OCHOBE 3HAHHMH MPOQHIBHBIX
pa3zesioB  MaTeMaTUYeCKUX M €CTECTBEHHO-
HAy4YHBIX JUCHUIUIMH (MOayJe).

Bnaneer
MaTEMATHYCCKMMHU METOAaMH, BKJIIOYasd METO/IbI
MaATEMATHUYCCKOI'O MOI[GJ'H/IPOBaHI/Iﬂ,

BBIYUCIIMTEIBHBIMA METOJIAMH, IPUMEHSAEMBIMU
npu  (GOpMYIMPOBAHWU U PEIIEHWH TUIOBBIX

3az1a4 B obnactu npodeccuoHanbHOM
JEATeNbHOCTH ~ CHCTEMHOTO  aHauM3a U
ABTOMATHYECKOTO YITPABJICHUSI.

I'pamMOTHO U apryMeHTHpPOBAaHO GopMHPYET | 3HAET

coOCTBEHHEIE CYXACHUA 1 OLICHKKW Ha OCHOBC
3HAHMUH 10 MPOPUIBHBIM pa3esiaM
MaTEMaTHYCCKUX U €CTECCTBCHHO-HAYYHBIX
JVCITUIIIINH
OIIK-2.2

npoduIbHBIE  pa3felbl  MaTeMAaTHUYeCKHX W
€CTECTBEHHO-HAYYHBIX JUCIUIUIMH C LEJIbI0

TPaMOTHOTO " apryMEHTHUPOBAHHOTO
dbopMupoOBaHHUS CYXICHUH ¥ OICHOK TIpH
peleHnun poeCCHOHATBHBIX 3aja4
CHCTEMHOTO aHajiW3a MW  aBTOMATHYECKOTO
yIpaBJIeHUSI.

YMmeer

HCII0JIb30BATh OCHOBHBIE METO/IbI

MaTeMaTHYeCKUX W €CTECTBEHHO-HAY4HBIX
JTUCHUIUIMH, MaTeMaTUYecKOe MOJEITUPOBAaHNUE,
BBIUHMCIIUTENIbHBIE METOABI C IEJIbI0 TPAMOTHOTO
u apryMeHTHPOBAHHOTO (hopMupoBaHus
CYyKICHMM W  OLGHOK TMpU  pEelICHUU
npodeccuoHanbHBIX 33Ja4 CUCTEMHOT0 aHaJIn3a
Y aBTOMATUYECKOTO YIPABICHUSI.

Bnaneer

OCHOBHBIMH METOJaMHU MATEMATHYCCKUX U
C€CTCCTBCHHO-HAYYHbIX OUCHUIUVIMH C ILCJIbIO

rPaMOTHOTO u apryMeHTHUPOBAHHOTO
dbopMUpOBaHUS CYXICHUW U OLEHOK IIpU
pelieHnn pohecCuOoHaTbHBIX 3a/1a4
CUCTEMHOTO  aHalu3a ¢  aBTOMAaTUYECKOTO
yIpaBIeHUSI.

[TpumeHsieT MeTOAbI BBIYUCIUTETHHON 3Haer

MaTEMaTUKHU I aHalIu3a MOACIEH 1 peaicHus

Hay4YHBIX 1 TEXHUYECKHX 3a7a4
OIIK-7.1

OCHOBHBbIE TOHATHS BBICHIEH MaTeMaTHKH,
BBIUMCIIUTENIbHBIE METOJBl M IMPOrpaMMHbIE
CpeICTBa MJIs aHalIM3a MOJENIEH W pELIEHUs
Hay4YHbIX M TEXHHYECKMX 3aJad B OO0JIacTH
CO3JAaHMsI CHUCTEM aHajM3a U aBTOMAaTUYECKOTO
yTIpaBJICHUSL.

Ymeer

MMPUMCHATH MaT€MaTHu4CCKuUC, CUCTEMHO-
AHAJIUTUYCCKUEC, BBIYHMCIHUTCIBHBIC MCTOIAbI H
IMPpOrpaMMHBIC CpcaAcTBa JJIA peIICHUs




npo(eCCHOHATLHO-OPHEHTUPOBAHHBIX 3a/a4 B
00J1acTH CHCTEMHOTO aHalu3a U YIPAaBJICHUS B
OpraHU3alMOHHO-TEXHUYECKUX CUCTEMAX.

Bnaneer

METOJaMH BBIYHCIIUTEILHOM MaTeMaTHKH JIISL
aHaJaM3a MOJENEM W PElIeHUS HaydHbIX W
TEXHUYECKUX 3a7ad B  IpodecCHOHATBHON
JESITENIbHOCTH.

HpI/IMeHﬂGT C€CTCCTBCHHOHAYYHBIC U
O6HI€I/IH)KeHepHI)I€ 3HaHUuA, MCTO/IbI
MaTEMaTUYCCKOTO aHaIn3a U MOACTIUPOBAHUA
OIIK-7.2

3Haer

METO/IbI MaTeMaTH4YEeCKOTO aHaym3a u
MOJCIMPOBAHUS,  METOJbI  BBIYHCIUTEIHLHOMN
MaTeMaTHKH, JIAIoIre BO3MOYKHOCTh
OCYILIECTBIISITh IMOCTAaHOBKY 3a/Jad B 00JacTH
MaTeMaTUKH, CHUCTEMHOTO aHaiu3a, TEOPUH
VOPABJICHUS] U BBITIOJHATH HKCIIEPUMEHTHI IO
MPOBEPKE UX KOPPEKTHOCTH U AP (HEKTHBHOCTH.

VYmeer

OCYILIECTBIISATE 000CHOBAHHBII BHIOOD
ONTUMAJIbHBIX MAaTEMAaTUYECKUX METOIOB MpHU
pELIeHNH TUIIOBBIX 3a/1a4 B MpodecCHOHaTbHON
JESITEIbHOCTH.

Bnaneer

METOJaMU MTOCTPOCHUS MaTeMaTUYECKHUX
MoJeNell ¢ MCHOJIb30BAaHMEM aHAJUTHYECKHX,
BBIYMCIUTENbHBIX U CHCTEMHO-aHATUTHYECKHX
METOJIOB I peUIeHUs MPUKIATHBIX 33134 B
obmacti  ympaBJieHUS OOBEKTaMH TEXHUKH,
TEXHOJIOTHH, OPraHU3aIMOHHBIMH CHCTEMaMHU.

[IpumensieT mporpaMMHbIE CpeACTBa s
pelIeHus MPUKIAIHBIX 33724 B 00JaCTH
CO3/[aHMSI CUCTEM aHaJln3a U aBTOMATUYECKOTO
yIpaBJICHUS U UX KOMIIOHEHTOB
OIIK-7.3

3Haer

OCHOBHBIC BBIYHMCIINTCIIBHBIC METObI n
IIporpaMMHEIC cpe€acTBa JIIA peuicHus
MMPUKIAAHBIX 3a/1a4 B obnactu CO3aaHusA CHCTEM
dHaJIn3a U aBTOMATUYCCKOTO YHPABJICHUSA U HUX
KOMIIOHCHTOB.

Ymeer

HCIIOJIB30BAaTh MaTEMAaTHUYCCKUC, CHUCTCMHO-
AHAJIMTHYCCKHUEC, BBIYUCIUTCIBHBIC MCTOABI U
IMpOrpaMMHLIC CpeacTBa JIIA pCUICHUA
IMNPUKJIAAHBIX 3a1a4 B oOactu CO3aaHus CUCTEM
aHalIn3a U aBTOMATHUYCCKOTO YHIPABJICHUSA U HUX
KOMIIOHCHTOB.

Bnaneer

HaBBIKaMH pa6OTLI C KOMIIBIOTECPOM U
OCHOBHBLIMH ITPOT'PAMMHBIMHA CPCIACTBAMMU.

HCHOJ’ILByCT CUCTCMbI aBTOMATHU3UPOBAHHOT'O

IIPOEKTHUPOBAHUS
OIIK-7.4

3Haer

(I)YHIlaMCHTaHBHLIC TIOHATHA, IIOJIOKCHU A,
3aKOHBI W MCTOABI CCTCCTBCHHBIX HAYK U
MaTeMaTuKu Ipu PCHICHUU HpO(beCCI/IOHaJ'ILHO'




OPUCHTHUPOBAHHBIX 3a4a4 CUCTCMHOI'O aHAJIM3a U
aBTOMAaTH4YCCKOI'O YIIpaBJICHUA C
OJJHOBPCMCHHBIM HCIIOJIB30BaAHHUEM
BBEIUMCIIMTEIbHON TEXHUKH U I/IH(I)OpMaI_II/IOHHBIX

TEXHOJIOTU.

Ymeer

OCYULIECTBJIATh 000CHOBaHHBII BBIOOD
ONTUMAJIbHBIX METOJI0B [OCTPOEHUS

MaTeMaTHYEeCKUX MOJICJIE C HCIOJIb30BaHUEM
AHATUTUYECKUX, BBIYMCIUTEIIBHBIX U CUCTEMHO-
AHAIMTHYECKUX  METOAOB  JUII  PELICHHS
NPUKIAAHBIX 3a7a4 B OOJACTH yIpaBleHUS
00BEKTaMU TEXHUKH, TEXHOJIOTHH,
OPraHU3alMOHHBIMU CUCTEMAaMH.

Bnaneer

HeO6XO)II/IMI)IM arrmapaTtom BEIYUCIIUTEILHOU
MaT€éMaTuKu M TCOPUU AJITOPUTMOB, JAOMIUM
BO3MOYHOCTh OCYIIECTBIIATH MOCTAHOBKY 3a1ad
B 00JacTH MaTeMaTHKH, CHCTEMHOTO aHajn3a,
TEOpUHn YIIpaBJICHUA )51 BBITIOJIHATH
AKCTIEPUMEHTEHI TI0 MTPOBEPKE UX KOPPEKTHOCTH U
s dexTuBHOCTH

3. MecTo IMCUUIIMHBI B CTPYKTYpPe OCHOBHOI NpogecCHOHATbHOI
o0pa3oBaTeJIbHOI MPOTPAMMBI

JIuCIUIUIMHA OTHOCHUTCS K 0053aTEIbHOM YaCTH OCHOBHOM MPo(eCCHOHATBLHOMN
o0pa3zoBaTeIbHOM MPOTrpaMMBbl OakajiaBpuaTa Mo HarpaBJICHHIO MoAroToBku 27.03.03
CHUCTEeMHBII aHAIM3 U yIpaBJICHUE, HAMpaBiIeHHOCTh (poduib) CHCTEMHBIN aHATU3
U yIpaBJICHUE B OPraHU3aLMOHHO-TEXHUYECKUX CUCTEMAX.

4. CTpyKTYpa Hu cojep:KaHue IUCIUIIUHBI

OO6mass TpyAO0EMKOCTh JUCIUILIMHBI COCTaBJISCT 6 3a4eTHBIX eIuHHI], 216

qaCoOB.

4.1 PacnpeesieHue TPyA0eMKOCTH Y4eOHOI JUCHMILUIMHBI 110 BUIAM PadoT
no cemectpam u ¢popmam 00y4eHU

AJIS. OYHOM (popMBbI 00yUeHUA

Bun yue6HOM paboThI

TpynoemMKkocTb

o
3.e. qac. ceMecTpaM
4 5

OOmass TPyIOEMKOCTh ITUCIHUIUIUHBI TO y4eOHOMY 6 216 108 108




TpynoemkocTb
o o
Bun yeboH paboTer 3.e. Jac. ceMecTpam

4 5
TUIaHY
KonTaktHas paboTa, B TOM YuCIIe: 92 54 38
AYyIUTOPHBIE 3aHATHS 90 54 36
Jlexuunu (JI) 36 22 14
[Tpaktuyeckue 3austust (I13) 48 30 18
JlabopaTtopubie padoTs (JIP) 6 2 4
KOHCYJIbTAIMH Nepes] SK3aMEHOM 2 2
CamocrosiTesbHasi padora (CPC) 88 54 34
B TOM YHCJIC:
3auer + +
JK3aMeH 36 36

4.2. TemaTu4yeckuil J1aH, CTPYKTYPUPOBAHHBII 10 TeMaM (pa3aesiam) ¢
yKa3aHHeM OTBeJIeHHOr0 Ha HUX KOJNYeCTBa aKaJeMHUYeCKUX YaCOB M BUI0B

Y4eOHbIX 3aHATHI.

IJIS O4HOM (popMBbI 00yUeHUs

Kosaun4yecTBo 4acoB no Buaam
3aHATHI z
g > q.) 2 E
2 =g z S| 3| g¢
Ne o/ HaumenoBanue ; = 5 é = g = = = 5 2
TeM = = S s £ = 5 R = =g
54 < = Z =z | © = & g
= = | 255 &% |2z =
257 €% | £ 5
= © 5 |2 ©
1 2 3 4 5 6 7 8 9
4 cemecTp
Tema 1. Ocobennoctu 4 2 2
| |MaTeMaTHueCKuX
BBIUMCIIEHUH, peaan3yeMbIX
Ha DOBM.
Tema 2. Beenenue B 12 2 2 2 6
2 | 3JEeMEHTapHYIO0 TEOPHUIO
IIOIPELIHOCTEN.
3 Tema 3. Kpurepuu onenku 8 2 2 4
BBIUMCIICHUH.
4 Tema 4. IatepnonupoBanue 6 2 2 2
(GyHKLIUH.
Tema 5. IHTepnoNssMOHHbIE 12 2 4 6
5 | mHorousnens! Jlarpanxa u
Herorona.




Tema 6. Unuciennoe 14 4 4
maddepenunpoBanue
(b yHKIHIA.

Tema 7. UucnenHoe 18 4 4
WHTETPUPOBaHUE (PYHKIIHUH.

10

Tema 8.HucneHHbIe METOIBI 16 2 4
areOpbl 1 MaTEMATHIECKOTO
aHaJIn3a.

10

Tema 9.1tepannonnsie 18 2 8
METO/IbI PEUICHHUS 33134
JIMHEIHON anreOpsl.

3auer +

HTtoro 3a 4 cemecTp 108 22 30 2

54

S cemecTp

10

Tema 10. Metoas! 18 2 4 2
MPUOIKEHUS U
anmnpokcuManus QyHKIIHMH.

10

11

Tema 11.YucneHHBIE METOIBI 10 2 2
pELICHHS] HETMHEUHBIX
YPaBHEHUM.

12

Tema 12. Utepaunonusie 10 2 2 2
METO/IbI pelIeHUS
HEJIMHEHHBIX YPaBHCHUU U
CHCTEM.

13

Tema 13. Yucnennslie 12 2 4
METO/IbI pelIeHUs
0OBIKHOBEHHBIX
muddepeHnanTbHBIX
YpaBHEHUH.

14

Tema 14. YUucnenusie 12 4 4
METO/IbI O THOMEPHOM
ONTUMU3ALINH.

15

Tema 15. Yucnennsie 8 2 2
METO/IbI PEIICHHS CUCTEM
muddepeHInanTbHBIX
ypaBHeHUH 1Y BBICOKOTO
MOPSIIIKA.

Koncyabranuu 2

IK3aMeH 36

36

Hroro 3a 5 cemectp 108 14 18 4

36

34

HToro nmo aucuuninge 216 36 48 6

36

88

4.3. Coaep:kaHue TUCHUIIMHBI 1JI51 00yYAKOLIMXCS
04HOH (popMBbI 00yUeHH A

Tema 1. Oco0eHHOCTH MaTeMAaTHYEeCKUX BbIYUCJIEHNI, peajin3yeMbiX HA

IBM




Jlekuus. IloHATHE MaTreMaTHYeCKOrO0  MOJEIMPOBAHUSA U PELICHUSA
WHXXeHepHbIX 3a7a4 Ha DBM. KoppekTHOCTh 1 00YCI0BIAECHHOCTh BHIYUCIUTEIBHBIX
3a7a4. BeruuciuTenbHbIe METOBI.

CamocrostenbHast  padora. Haxoxnenwe uyucia  0OyCIIOBIEHHOCTH
BBIUMCIUTENbHON 3a1aun. Hanncanue pedepara.

Pexomenayemasi aureparypa:

ocHoOBHas [1, 2];

nomnoyHuTeNnbHas [1, 2].

Tema 2. BBeieHHe B 3JIEeMEHTAPHYI0 TEOPHUIO NMOTPEIIHOCTEM

Jleknusa. Vcrounuku u  kiaccudukanus —TOTPEIIHOCTENH  pe3ysbTaTa
YUCJICHHOTO  pemieHus 3anauyu. [lpubmkenHele 4yucia. AOCOTIOTHasS W
OTHOCHUTEJIbHASI TMOTPEenIHOCTh. [lorpemHocTs apudmeTnyeckux omnepanuil Haja
npuOmkeHHbIMU  yuciaamMu. [lorpemHocts (yHkimu. OcoOEHHOCTH MaITMHHOU
apu(pMETUKH.

IIpakTHyeckoe 3ausiTue. BeruncieHne NOrpeHOCTEN.

JlabopaTopHasi padora. OieHKa 00yCIIOBIICHHOCTH BBIUHUCIUTEILHON 3a1a4u.

CamocrosiTeqibHas padora. OnpenelieHue XapakKTePUCTUK BBIYMCIUTEIbHBIX
3aja4d. Hanmcanue pedepara.

Pexomenayemasi aureparypa:

ocHoBHas [1, 2];

nomonHuTenbHas [1, 2].

Tema 3. Kputepuu onieHKU BbIYMCJIEHUI

Jleknus. IloHsaTHEe JTUHEMHOrO HOPMHPOBAHHOTO MPOCTpaHCTBAa Brruncienue
aOCOJIFIOTHOM ¥ OTHOCHUTEJIBHOW TMOTPEITHOCTH B JIMHEHHBIX HOPMHPOBAHHBIX
npoctpancTBax CXOAUMOCTh MOCJEA0BATEIBHOCTEN B JIMHEWMHBIX HOPMHUPOBAHHBIX
IPOCTPAHCTBAX.

IIpakTnyeckoe 3aHsATHe. KpuTepuu OUEHKH BBIYKCICHUN. BbinonHeHue
pacueTHO-Tpaduaeckoit padbotsl «Kpurepun onieHKu BerauciaeHuii» (PI'P).

CamocrosiTeibHass padora. BoluncieHue HOPM 3JIEMEHTOB B JIMHEHHBIX
HOPMHPOBAHHBIX MPOCTPAHCTBAaX. BEIMONHEHWE pacdyeTHO-TpaduuecKor paboThI
«Kpurepuu onenku Berancienuii» (PI'P). Hamucanne pedepara.

Pexomenayemas Jiureparypa:

ocHOBHai [1, 2];

JonoaHuTenbHas [1, 2].

Tema 4. UnTepnonupoBanue pyHKuuii

Jlekuus. [lonsitue 00 wHTepmonsiuu. HWHTEepnonsmus 0000IMIEHHBIMU
MHOrowieHamu. MHtepnoysinmoHHbli MHOrowieH Jlarpanxka. MHTEpnonsunoHHas
cxeMa DUTKMHA. [lorpemHoCTh HHTEPIONSA LN,

IIpakTuueckoe 3ansaTue. Mutepnomnsuus no popmysnam Jlarpanka u DUTKuHA

CamocrositeibHast padora. HHTepronsuuoHHble MHOTO4WIEHBI [aycca wu
Crupnunra. Hanucanue pedepara.

Pexomenayemas Jiureparypa:



ocHOBHas [1, 2];
JonoJiHuTeNbHas [1, 2].

Tema S. UnTepnonsiunonnbie MHOrowienbl Jlarpanxa u Herorona

Jlekuusa. KoHeuyHble pa3HOCTM © UX CBOMCTBA. MHTEpHONSIIMOHHBIN
MHoOrouseH HproTOHa i1 paBHOOTCTOSIIIMX Y3J0B. Pa3neneHHble pazHOCTH U UX
cBoyicTBa. MHTEpnonaunoHHbI MHOrowieH HbproTOHA 111 HEpaBHBIX IPOMEKYTKOB.
OneHka norpenHoCTH UHTEPIOJIALIMY 10 Ta0JIUIEe KOHEYHBIX PA3HOCTEH.

IIpakTuueckoe 3ausitue. CocTaBieHWe TaOMUIl IS KOHEUHBIX W
pasnenéHHbIX pazHocTel. Brruncnenue 3HaueHui QyHKUIMM MO0 UHTEPHOISALUOHHBIM
dbopmynam Jlarpamka u HerotoHa. OreHka TOTPENIHOCTH UHTEPIOJISIIUU.
Brinonnenue pacuetHo-rpaduueckoit padotsl «MuTepnonsus ¢pynkuuii» (PI'P).

CamocrosiTeibHass padora. VHTepnonasLMOHHBIE MHOro4leHbl [aycca u
Crupnunra. HHTepnonsinmoHHass cxeMa OWTKUHA. DBbIOTHEHHWE  pacyeTHo-
rpaduueckoii padbotsl «Mutepnonsuus ¢pynkuuin» (PI'P). Hanucanue pedepara.

Pexomenayemasi aureparypa:

ocHoBHasi [1, 2];

nomosHuTenbHas [1, 2].

Tema 6. Uucnennoe nuddepenunpoBanne GpyHKUM i

Jlexuus. [IpubnmkeHHOE BBIYMCICHHE TPOM3BOJHON MO €€ Ompe/esICHHUIO.
Onenka morpenmrHOCTH. KOHEYHO-pa3HOCTHAs —AaNMpOKCUMAIUS  IPOHW3BOJIHBIX.
Bbrancnenre TpOW3BOAHBIX C TPUMEHEHHUEM HWHTEPIOJSIIMOHHBIX MHOTOYWICHOB.
Or1ieHKa TOTPENTHOCTH YUCICHHOTO AU PEpeHIIMPOBAHHSL.

IMpakTuyeckue 3aHATHSA. BrlyrcieHNe MTPOWM3BOAHBIX IO MPOCTEHIIAM
dbopmynam uucieHHoro auddepennupoBanusi. YucinenHoe auddepeHIMpOBaHUE C
npuMeHneHueM Gopmyisl Jlarpanxka. BerauciieHue mpou3BOIHBIX B MPOMEKYTOUHBIX
TOYKaX TaOJMIIBI U B y3i1ax Tabmuibl o popmysnam HeroToHa. OlieHKa MOTpenIHOCTH
JUCIeHHOTO AU GepeHITTPOBAHNUS.

CamocrosTenbHast padora. Dopmynsl uuciaeHHOro auddepeHITpoOBaHUs
BBICOKOTO Topsika. Hamucanue pedepara.

Pexomenayemas Jiureparypa:

ocHOBHai [1, 2];

JOoMoIHUTENbHa [ 1, 2].

Tema 7. UnciieHHoe HHTErpupoBaHne PyHKIMH

Jlekumus. IlocTaHOBKa 3amadyM YHCIEHHOIO MHTErpupoBaHus. Dopmylibl
MPSIMOYTOJILHUKOB, — Tpamenuii, Cumricona. OreHka TOTpemHocTd  (Hopmyn
YUCJICHHOTO HHTErPUPOBaHMS. DBpluncieHne ONpeAeneHHbIX HHTErPAIOB IO
dopmyne I"aycca. [IpaBuno PyHre mpakTudeckoil OeHKH MOTPEITHOCTH.

IIpakTuueckoe 3ansitue. YucieHHOe UHTETrpuUpoBaHUE (GYHKIUMN pa3HBIMU
METOHAAMH. Brimonnenue pacueTHO-Tpaduueckoit paboThI «Hucnennoe
unrerpuposanue» (PI'P).

CamocrositeibHast padora. @opMylibl YUCICHHOTO WHTETPUPOBAHUS
BBICOKON anreOpanyeckoil TouHOCTH. [IpuOanxeHHOe BBIUYMCICHHE HECOOCTBEHHBIX



UHTErpasioB.  BbImonHeHue  pacueTHo-Tpaduyeckoi  paboTel  «YuciaeHHoe
unrerpupoBanue» (PI'P). Hanucanue pedepara.

Pexomenayemasi aureparypa:

ocHOBHas [1, 2];

nononHuTenbHas [ 1, 2].

Tema 8. UncsieHHbIE MeTOBI AJTe0pPbl H MATEMATHYECKOI0 AaHAJIN3A

Jleknusa. IlpuGnuxeHHOE peIICeHUE CHUCTEM JHMHEHHBIX ainreOpandecKux
ypaBHeHui B cxeme ["aycca. Onenka norpemnoctd. Metos HeBsizok. [IpubimkenHoe
BBIUKCIICHUE omnpenenuTeneii B cxeme [aycca. I[lpubinmkeHHOE BBIYUCICHUE
oOpartHoOl MaTpullbl B cxeMe ["aycca.

IIpakTnyeckoe 3aHsiTHe. PelieHWe JMHEWHBIX CHUCTEM, ONPEICIMUTEICU U
oOpatHol MaTpuilsl B cxeme ['aycca. Brimonnenue pacdeTHo-rpaduieckoit paboThI
«YHuciaeHHbIE METOJbl PEIICHHUS] CUCTEM JIMHEWHBIX alre0pandecKuxX ypaBHEHUM»
(PT'P).

CamocrosiTeibHass padoTa. YMEHBLICHHE NOTPEHIHOCTH PEIICHUS 3aaad
JUHEWHOU alnreOphl METOJIOM HEBA30K. BrinosiHeHNE pacyeTHO-TpaduuecKkoi padoTh
«YHucaeHHble METOJbl PEIICHHS] CUCTEM JIMHEWHBIX alre0pandecKuxX ypaBHEHUM»
(PT'P). Hanmucanue pedepara.

Pexomenayemasi aureparypa:

ocHoBHai [1, 2];

norojHuTeabHas [1, 2].

Tema 9. UTepaniuoHHbIe MEeTOABI PellIeHUS 32124 JIMHEHHOU ajnredpbl

Jleknus. MeToa MpOCTHIX UTEPALMM PELICHUS CUCTEM JIMHEWHBIX YPABHECHUU.
JlocTaTouyHOE YCIIOBHE CXOJIMMOCTH HTEpPAlMOHHOro Imponecca. OLeHka 4wucia
UTEPAIMNA U TTIOTPEITHOCTH.

IIpakTnyeckoe 3aHsithe. VTepauMOHHBIE METOIBI PEHICHUS CUCTEM
JUHEWHBIX ypaBHeHUU. OlleHKa yucia utepanuid u norpemHoctd. [IpakTmyeckoe
pelieHue 3a1a4 JUHEHHOM anreOpbl ¢ IPUMEHEHUEM HHCTPYMEHTAIBHBIX CPEJICTB.

CamocrosTenbHasi padora. PazpaboTka ainroOpuTMOB peUICHUS JTHUHEHHOM
anre6psl. Hanmucanue pedepara.

Pexomenayemas Jiureparypa:

ocHOBHai [1, 2];

JOoMoIHUTENbHa [ 1, 2].

Tema 10. MeToabl NpuOJINKeHUs U ANINPOKCUMANUA PYyHKIMTA

Jlekuusi. MHTErpampHass ¥ TOYEYHAsl CpPEIHEKBaApAaTUYHAs anmnpOKCHMalus
¢ynkiuii. [loctaHoBKa 3amaun anmpokcuManuu GyHKIANA MO METOY HAWUMEHBITUX
kBagpatoB (MHK). Beibop cuctempl JIWHEHHO-HE3aBUCUMBIX (QYHKIUNA IS
MOCTPOEHHUSI HOPMaJIbHOM cuctemsbl ypaBHeHuid B MHK.

IIpakTuyeckoe 3aHaTHe. JluHeliHas  UWHTErpajlbHass W TOYEYHAad
anmpokcumarus PyHKIUNA M0 METOy HAUMEHBIINX KBaJIPaTOB.

BripaBHMBaHME 3KCIIEpUMEHTANBHBIX JaHHbIX. [logbop anmpokcumupyromen

byHKIMIH.



JlabopaTtopHas paGora. MeToabl NpUOIMKEHUS U alIpOKCUMAaIs QyHKIHIA.

CamocrosiTeibHast padora. MHTerpanbHOe W TOYEYHOE MPUOIIKEHHE
¢yHkuui anredpanueckumu MHorouneHamMu Jlexxannpa u YeOsimeBa. Hamucanue
pedepara.

Pexomenayemasi aureparypa:

ocHoBHas [1, 2];

nonosHuTeNnbHas [ 1, 2].

Tema 11. UncaeHHble MeTOABI PEeLICHUS] HEJIMHEHHbBIX YPABHEHHUH

Jlekuusi. Metonabl oOTaeleHUME KOpHEW YypaBHEHHs. MeToa I0JIOBUHHOIO
nenenus. Meton kacatenbHbIX (HbroTOHA). MeTon urepanuii.

IIpakTHyeckoe 3aHsaATHe. YNCIEHHbIE METOABl PELICHUS HEJIMHEHHBIX
ypaBHeHMI. BrinonHenne pacueTHo-rpaguyeckoil padboTel «YUuciaeHHble METO[bI
pelieHus HeIMHEHHbIX ypaBHeHui» (PT'P).

CamocrosTenbHass padora. Pa3zpaboTka alropuTMOB UYMCICHHOTO PEIICHUS
HEJIMHEWHBIX ~ ypaBHeHHWM.  BpimonmHeHue — pacyeTHO-Tpaduueckoil  paboTh
«YucrieHHbIE METO/Abl pelIeHus HenuHeHbIx ypaBHenui» (PI'P). Hamucanue
pedepara.

Pexomenayemas aureparypa:

ocHoBHas [1, 2];

nomnonHuTenbHas [1, 2].

Tema 12. UTepaniuoHHbIe METObI PellIeHUS HEJIMHEHHBIX YPABHEHUH U
cucTeM

Jleknusa. JloctaTouHble YCIOBUSL CXOJMMOCTH HMTEPAIMOHHBIX IIPOLIECCOB.
Pemienne cucteM  HEIMHEMHBIX ypaBHEHUM MeToaoM  urepanuid. OleHka
MNOTPELIHOCTH PEIICHUSI UTEPALIHOHHBIX METOOB.

IIpakTH4yeckoe 3aHsiTHE. PelieHre CUCTEM HEJIMHEMHBIX YPABHEHU METOA0M
UTEpALU.

JlaGoparopunasi pabGora. PenieHue HEIMHEWHBIX YpPaBHEHUM METOAOM
UTepaluii ¢ MPUMEHEHUEM UHCTPYMEHTAIbHBIX CPEJCTB.

CamocrosTeqbHas pabora. CocTaBlieHHE aITOPUTMOB PELICHHS HETUHEUHBIX
ypaBHEHHH U CHCTeM METOJI0M utepanuii. Hanucanue pedepara.

Pexomenayemas Jiureparypa:

ocHOBHai [1, 2];

nonosHuTeNbHas [1, 2].

Tema 13. YUucsieHHbIe MeTOAbI peLICHUS
00bIKHOBEHHBIX 1M epeHunAIBbHBIX YpaBHeHul (OY)

Jleknus. Ilonstue o yucinenHom pemiennu 3anaun Komu. Knaccudukanus
MeTon0B. Meton Ditnepa u ero mogudukanuu. Meton Pynre-Kyrra. Meton Anamca
¢ urepauusimMu. [IpaBuino PyHre npakTHYECKON OLEHKHU MOTPEIIHOCTH.

IIpakTnyeckoe 3ansaTue. Yucinennoe pemenne OJlY 1-ro mopsigka MeToaoM
Oiniepa. Yucnennoe pemenue OJJY 1-ro mnopsanka wmeronom Pynre-Kyrra.



BeinosnneHne pacueTHo-rpaduueckord padoThl «YUUCIEHHBIE METOABl pPELICHUS
0OBbIKHOBEHHBIX U pepenunanbubix ypasHenui (OLY) u cuctem OLAY » (PT'P).

CamocrosTenbHass padora. CocTaBiIeHUE AJITOPUTMOB YHCIEHHOTO PELICHHS
OAY 1-ro nopsanka. BeimonHeHue pacyeTHoO-rpaduueckoil padoTsl «YHucneHHble
METO/Ibl pelIeHUs] 0OBIKHOBEHHBIX AU(depeHunanbubix ypasHenuit (O1Y) u cucrem
O4Y» (PT'P). Hanucanue pedepara.

Pexomenayemasi aureparypa:

ocHoBHas [1, 2];

JomnoJiHuTeNnbHas [1, 2].

Tema 14. UucieHHble MeTOAbI OAHOMEPHON ONTUMH3ALNH

Jleknusa. HeoOxoammble M JOCTaTOYHBIE YCIOBHS JIKCTpEMyMa B 3ajadax
OJTHOMEPHOW  ONTUMM3alMKH. YHUMOAalmbHble (QyHKIuU. Cxema  CyXeHUus
MPOMEXYTKa YHUMOJAJIBHOCTH (PYHKIIMU. MeToa MOJIOBHHHOTO AcieHus. Meton
30JI0TOT0 ce4eHUsi. MeTo/] CKaHUPOBaHUS.

IIpakTuyeckoe 3aHsiTHEe. METO 30JI0TOT0 CEYEHUS HAXOXKIECHUS MUHUMYyMa
dbyHKIIMM OHOM nepeMeHHON. PeneHue 3a1a4 Ha HaX0XKJAEHWEe MUHUMYMa (PYHKIIMH
OJHOW MEPEMEHHOM.

CamocrositeibHasi  padora. CocraBlieHHME aJITOPUTMOB  0€3yCIIOBHOMU
ONTUMU3AIUH JUIs QYHKIIMU OJHOU nepeMeHHou. Hanucanue pedepara.

Pexomenayemasi aureparypa:

ocHoBHai [1, 2];

nomonHuTenbHas [1, 2].

Tema 15. UnucineHHnble MeTOAbI pemieHuss cucteM anddepeHunaIbHbIX
ypaBHeHu# /1Y BbICOKOro mopsiika

Jlekuus. Yucnenneie Metoabl pemeHus Y BbICOKOro mopsiaka. YuciaeHHbIE
METOJbI pelICHUs cucTeM Y BBICOKOTrO MOpsAKa.

IIpakruyeckoe 3ansiTHe. Yuciennele Metonbl pemeHus Y BbICOKOro
nopsaka u cucrtem 1Y BbICOKOTO MOpsiiKa.

CamocrositenbHass padora. CocraBieHue anroputMoB pemenus Y wu
cuctem /Y Boicokoro nopsnka. Hammcanue pedepara.

Pexomenayemas Jiureparypa:

ocHoBHai [1, 2];

JonoaHuTeNbHasd [ 1, 2].

5. MeToauueckue PECKOMCHIAIUH 110 OPraHmM3ali U3YYCHUA JUCIHUIIJINHBI

[Ipu peanuzanuu mnporpaMMmbl AUCHUIUIMHBI HMCHOJB3YIOTCS JIEKIIMOHHBIE,
MPaKTUYECKUE U Ta0OPATOPHBIC 3aHATHS.
OO0muMU LIETISIMU 3aHITHH SBIISIOTCS:
— 0o0o0uIeHre, cucreMaTu3anus, yriyOjaeHue, 3aKperjieHue TeopeTruye-
CKHMX 3HAHUU M0 KOHKPETHBIM TEMaM JIUCIUIUINHBL,



—  (opMupoBaHHE YMEHUU NMPUMEHSTHh MOJYUYCHHbIE 3HAHUS Ha MPAKTHKE,
peanu3anus eAMHCTBA UHTEJUICKTYAIbHOM U IPAKTUYECKOU NS TENBHOCTH;

—  BbIpa0OTKa MpU PELIEHWU TMOCTAaBIECHHBIX 3aJady MPOPECCUOHATIBHO
3HAYMMBIX  KayeCTB:  CAMOCTOATEIBHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,
TBOPYECKON MHULIMATUBBI.

Hensmu JIeKUUU ABISIIOTCS:

— dbopMHpOBaHUE CHUCTEMATH3MPOBAHHBIX HAyYHBIX 3HAHUU IO
JUCIUIUIMHE C aKIEHTOM BHHMaHHMs Ha Hauboiee CJIOKHBIX BOIMPOCax
MOCTPOCHHUSI MaTeMAaTUYECKUX MoOjelied B 00JacTH CHCTEMHOTO aHalu3a |
aBTOMATHUYECKOTO YIIPaBJICHUS C IPUMCHCHUEM BBIYUCIUTEIIBHBIX METOJIOB;

— CTUMYJIMPOBAaHUE  aKTUBHOW  TIO3HABATEIBHOW  JCATEIBHOCTHU
00ydJaromuxcs, CocoOCTBYIONIEH POPMUPOBAHUIO UX TBOPUYECKOTO MBIIILJICHHUS.

B xome mnpakTHYECKOro 3aHATHS 00€CIeurMBacTCS TPOIECC AKTUBHOTO
B3aUMOJICUCTBHA ~ OOydYarOIIUXCsl ¢ MpermojaBaTeneM;  IpuoOpeTaroTcs
NPAKTUYCCKUE HABBIKM W yMeHHUA. Llenb MpakTHYeCKOro 3aHSTHS: YIIyOWTh W
3aKpeNWTh 3HAHWS, TMOJYYCHHBbIC Ha JICKIWH, (OPMUPOBAHHE HABBIKOB
UCIIOJIb30BaHUS 3HAHWHA JIJI1 PEIICHUS TMPAKTUYECKMX 3aJ1ay; BBITOJIHCHHE
TECTOBBIX 3aJIaHUH 10 MPOBEPKE MOTYYCHHBIX 3HAHUH U YMEHUH.

Llempio nmabopaTOpHOTO 3aHATHS SIBISIETCS YCBOCHHE TEOPETUYECKUX OCHOB
JVMCIUIUTHBI ¥ TIOTYYeHUE TPAKTHUSCKIX HABBIKOB MCCIICIOBAHUS MTyTEM TTOCTAHOBKH,
NpOBeJICHUS, OOpPa0OTKM W TIPEICTABICHUS PE3yJbTaTOB ASKCIIEPHMEHTa Ha OCHOBE
MPAKTHYECKOTO UCTIOIB30BAHUS PA3IMYHBIX METOMOB (HAOIIOICHHS, CPAaBHEHUS U JIp.),
PUOOPETEHUS HABBIKOB OIBITA TBOPYECKOW AEATEITHHOCTH.

JlaGopaTopHasi paboTa — CaMOCTOSTETILHOE BBIOJTHEHUE KKIBIM 00YJIarOITIMCS
y4eOHOW TPYMIBI SKCIEPUMEHTAILHOTO 3a/IaHusl Ha JlabopatopHoM 3aHATHH. [Ipu ee
IPOBEJCHUM KAXKIBIM OOYYAFOIIMMCS OCYIIECTBIISIETCSI CAaMOCTOSTeNIbHAsE 00paboTKa 1
IPE/ICTaBIICHUE PE3YIbTATOB B BUJIE OTUETA TI0 JJAOOpaTOPHO paboTe.

CamocTtosaTenpHass paboTra oOOydarOIIMXCS HalpaBlieHa Ha YriayOJICHHE W
3aKpeIUICHHE 3HAHWM, TMOJYUYECHHBIX Ha JICKIHUSAX U JPYTUX 3aHITHIX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEJILHOTO aKTUBHOTO NPHOOPETEHHUS] HOBBIX, JOMOJHHUTEIHHBIX
3HAHWMA, TOATOTOBKY K TPEJACTOSIINM 3aHATUSAM, Ha PAa3BUTHE TBOPUYECKOTO
MOTECHIIMAJIA TIPW BBIMIOJIHEHUH pacuyeTHO-Tpaduuecknx padOT U HaAMWCAHUU
pedeparos.

Koncynbranum mpoBOASTCS TMepen OK3aMEHOM C  LEeNbi0  0000IIeHus
MIPOMIEHHOT'0 MaTeprasa 1 pa3bsICHEHHS HanOoJIee TPYAHBIX BOIIPOCOB, BOZHUKAOITUX
y 00y4JaromuXxcs Py U3yUYeHUH JUCITUTLTHHEIL.

3a ycBoeHHWEM YYEOHOro MaTepuaia OCYIIECTBISCTCA: TEKYIIHA KOHTPOJb,
PYOEXKHBIN KOHTPOJIb, TPOMEKYTOUHAS ATTECTAIIHS.

6. Ouenoqﬂme MaTepualJbl 10 JUCHUILINHE

Tekymuii KOHTPOJIb YCIIEBAEMOCTH 00€CTICUYMBACT OIICHUBAHNE X0/1a OCBOCHUS
JTUCHUTUIMHBI, MIPOBOJAUTCS B COOTBETCTBUM C COJACPNKAHUEM JUCIUILIAHBI IO BUIAM



3aHATHI B (pOopMe ompoca, peuieHus 3aaad, TECTUPOBAHHUS, BBIMOJHEHUS PacyETHO-
rpaduueckux padbot, HanMcanue pedepara.

[IpoMesxkyTouHas arrectauus OOECHeYMBAET OILEHMBAHUE MPOMEKYTOUHBIX W
OKOHYATEJbHBIX PE3yJNbTaTOB OOyYEHHsS MO JHUCLUILIMHE, MPOBOAUTCS B (dopme
3ayera/sK3aMeHa.

6.1. [IpumepHbIe OLIEHOYHbIE MATEPHAJIBI:
6.1.1. Tekymero KOHTpoOJIst

IIpumepHbIe BopocCkl AJ151 onpoca:

1. Knaccudukaiiusi BHIMUCIUTEIBLHBIX METOJIOB.

2. IlpaBuiia 3anucu a0CONMIOTHOM MOTPEIIHOCTH.

3. IlpaBuia 3anmucu OTHOCUTEIBHOMN MOTPEIIHOCTH.

4. Onpenenenue BepHBIX IUPp B pe3yaprare 1Mo  aOCONIOTHOU
MOTPENTHOCTH.

5. Ompenenenue BepHbIX LUPP B pe3ylbTaTe MO OTHOCUTEIHHOMN
MOTPEITHOCTH

6. ApubmMeTndeckue omeparuyd Haja NPUOIMKEHHBIMU unciamu. OreHKa
MOTPEIIHOCTH.

7. KOppeKTHOCTh BBIUUCIUTEIBHON 3a0a4H.

8. OO0ycCIOBIEHHOCTh BHIYMCIUTEILHOMN 3a1a4H.

9. Hopma nuHEHOro HOpPMUPOBAHHOT'O MPOCTPAHCTRA.

10.IIpumepsl TMHEHHOTO HOPMUPOBAHHOT'O MPOCTPAHCTBA.

11.Hopmbl BEKTOPOB U MaTPHII.

12.Hopmbl GhyHKIMI, HEMPEPHIBHBIX HAa OTPE3KE.

13.Paccrosinue B TMHEHHBIX HOPMUPOBAHHBIX MPOCTPAHCTBAX

14.CxoauMOCTh TOCJHEAOBATEIBLHOCTE B JIMHEHHBIX HOPMUPOBAHHBIX
IPOCTPAHCTBAX.

15.TTocTaHoBKa 3a/1a4d UHTEPIIOJSALINH.

16.YcnoBue  cymiecTBOBaHUS ~ €AMHCTBEHHOTO  MHTEPIIOJISIIITIOHHOTO
MHOT'OYJIEHA.

17.HTepnonsiuMOHHBI MHOTOWIEH Jlarpanxa.

18. IHTepIOIAIIMOHHBI MHOTOWICH DUTKUHA.

19.UnTepnonsinoHHbii MEOTOWIeH HhloTOHA.

20.Koneunsie u pa3nenéHHbie pa3HOCTH (yHKIIUU.

21.Tlopsimok  TOYHOCTH TIO MIAary MpocTeHmmx ¢GOPMyT YHCICHHOTO
mud depeHnrpoBaHms.

22.TlopsiioKk TOYHOCTH 110 mIary (popmMyI1 YUCICHHOTO HHTETPUPOBAHHUS.

23.JlocTaTouHOE YCIOBHE CXOIMMOCTH METOJa WTEpAIui I PErIcHUS
CJIAY.

24 Kputepuit anmpokcumanuu GYHKIHA 1O METOAY HAWMEHBIITUX
KBaJpaToB.

25.1lpaBuna oTaeneHusi KOpHEH HETMHEHHBIX YPaBHEHUH.



26.YcnoBue cxoguMocTH MeTona HbproToHa pelieHus HEIMHEHHBIX
YPaBHEHUM.

27 . Knaccudukauus MeToA0B perieHus: 0ObIKHOBEHHbIX /Y.

28.11opsiIoK TOYHOCTH MO 1Iary METOJOB pelIeHUs 0OBIKHOBEHHBIX J[VY.

29.TloctanoBka 3agaun urcieHHoro pemeHuss O/Y nepBoro nopsika.

30.IIpaBuno npuseaenuss OJ]Y Beicokoro mnopsanka k cucreme OY
HEPBOTO MOPSAKA.

IIpumepHbie TeMbI 1J1s pedepaToB:
UucneHHble METObI PEIIEHUS IKCTPEMAIbHBIX 3a/1a4.
Y nuButenbHoe yucio [1m.

O reHeparopax NpOCTHIX YUCE.
MeTto1 MaTeMaTUYECKOW MHIYKIIUU.
AKcHOMaTHYECKUI METOJ] B MATEMAaTHKE.

ok wWNME

Benukue maTemMaTHKH ¥ UX BKJIAJ B HAYKY.

Apxumen

I'aycc K.

IMuns6epr .

Ditnep JI.

Konmoropos A.H.

Jlenionur I'.B.

Jlo6aueBckuit H.1.

Heriman /1.

HsroTon H.

ITouTtpsirun JI.C.

ITyankape K. A.

Puman b.

Yeonimes [1.J1.

Kanroposuu JI.B.

bemnman P.

Mapkos A.A.

Huxonbckuii C.M.

Crexnos B.A.

ApHonpa B.1.

AnexcangpoB A. /.

/. MaremaTuKa—3bIK TIO3HAHUSI MHPA.

8. IlonsiTHe paHra MaTpPHIIBI, CIOCOOBI €T0 HAXOXK/ICHUS W IPUMEHEHUE B
JUHEWHOM anreope.

9. Crumpans Apxumena. Jlorapupmmuaeckasi, ruriepooIMIecKast Ciupaib.

10.Boinarormuecs matemMaTtuku 19—20 BEKOB M MX BKJIAJ B HAyKy.

11.KanToposuu JI.B.—Bbinaromuiics matematuk 20 Beka.



12.Tlocneanue MmaremaTudeckue oTkpbiTus 19-20 Beka.

13.Heuétkue MHOXECTBA U MaTEMAaTHUKa HA UX OCHOBE.

14. Benukas teopema depma.

15.301510TOCE CEUeHUE B KUBOU MPUPOJIE.

16.Xaoc 1 ero MmaTeMaTH4YECKOE OMUCAHUE

17. Kuznb u HayuHas nestenbHOcTh AHApes Hukomnaesnua Konmmoroposa.

18.Yucnu dubonauywu.

19.T'unote3a Ilyankape u ['puropuii [lepenbman.

20.MeTo1 KOOpAUHAT.

21.3ameuarenbHbIC KPUBHIE.

22.PaznuyHble CUCTEMBI CUUCIICHUSI.

23.Vcropus GpopMHUpOBaHUS TTOHSATUS «alTopuT™M». 3BecTHEHIINE alrOpUTMBI B
UCTOPUM MAaTEMATUKHU.

24.JIuct Mébnyca.

25.PexyppeHTHO-3a/1aHHbIE YHCIIOBBIE TOCIEA0BATEIBHOCTH.

26.Meton HeroToHa 1 ero Mmoaugukaimu.

27.Codrs BacunbeBna Kopanesckasi.

28.Metox Anmamca.

29.Metoa Radau B coBpeMeHHOM MaTeMaTHKE.

TemaTuka pacuéTHo-rpauuecKux padoor:

Kpurepuu orieHKM BBIYMCIICHUM.

WNurtepnionsius GyHKIHMA.

HuclieHHOE UHTETPUPOBAHUE.

Uucnennsie metonl pemeHus CJIAY.

Anmnpoxkcumanusa QyHKIIHI M0 METOIy HAaUMEHBIITUX KBaJPaTOB.
Uucnennsie metosl pemenus OY u cuctem O/1Y.

ok wdrE

Tunosble 3a1a4n:

1. Okpyrasig yucia A0 Tpex 3Hadamux udp (Mo npaBuily TOTOTHEHUS ), OTPEIeTUTe
a0COIOTHYIO M OTHOCUTEIBHYIO TIOTPEIITHOCTH MOJYYSHHBIX MPUOIMKEHHBIX YACETT:

a) a=2,1514.
6) a=94,525.

2. Ompenenure aOCOMIOTHYIO TOTPENTHOCTh MPUOMIKEHHBIX YHCET TI0 UX
OTHOCHUTEJIbHBIM MOTPEUTHOCTSIM U KOJIMYECTBO BEPHBIX 3HAYAIIMX LHUPP:

a) a*=13267; 5(a*)=0,1%.
6) a*=0,896; S5(a*)=10%.

3. Ompenennure KOMMYECTBO BEPHBIX 3HAKOB B YHCIEC X*, €CIM W3BECTHA €ro
a0COJIIOTHAS TOTPEIIHOCTD:

a) x*=0,3941; A(x*)=0,0025.
6) x*=345,831; A(x*)=0,14-10*.



B) x*=0,00035; A(x*)=018-102.

4. Haiinure cyMMbl IPUOJIMKEHHBIX YUCEN, YKAXKUTE UX MOTPEIIHOCTH U KOJTUYECTBO
BEPHBIX 3HaYaIIMX LU(]p, CUUTAS BCE 3HAKH B CIIAra€MbIX BEPHBIMU

a) 0,145+321+78,2;
6) 0,301+193,1+11,58;

5. HaﬁIIHTe CYMMBI HpI/I6JH/I)KeHHBIX YUCCJI, YKAKHUTC UX IMOrpCIIHOCTU U KOJIUMYCCTBO
BEPHBIX 3HaYAIIUX HUPp:
X, + X, — X3, THE X =197,6; A(%)=0,2;
X, =23,44; A(X,)=0,22;
X3 = 201,55; A(x3)=017.

6. HaﬁHHTC IMPpOU3BCACHUC HpI/I6J'II/I)KeHHBIX UUCCJI, YKAKUTC HX MOTPCIIHOCTU U
KOJINMYCCTBO BCPHBIX 3HAYAIINUX ]_II/I(i)p, cuuTas BCC€ 3HAKM B HCXOAHBIX JaHHBIX
BCPHBIMH:

a) 3,49-8,6;
0) 251-1,743.

7. HaﬁzmTe HYaCTHOC l'IpI/I6JII/I}KCHHBIX YUCCJI, CUnTasd B UCXOJHBIX JAaHHBIX BCC 3HAKH
BCPHBIMH:

a) 5,684:5,032;
6) 0144:12.

8-9. Bbluucnute 3HaueHHE (DYHKIMU MPU yKA3aHHOM 3HAUYCHUU TEPEeMEHHOM X,
HaiiauTe aOCONIOTHYI0O M OTHOCHUTENBbHYIO TOTPEUIHOCTH pe3yibTaTa, OIECHUTE
KA4eCTBO pe3yJIbTaTa I10 ITOIPEIHOCTH.

a) y:X3Sin X mpH X =~/2 (\/5 z1,414);
6) y=xInx npu x=7 (7 ~3142).

10-11. Bprumcnure 3HadeHHe (QYHKIMH TPU YKAa3aHHBIX 3HAYCHUSX apTyMEHTOB.
OrneHuTe Ka4yecTBO pe3yabTaTa Mo abCOMOTHONW U OTHOCUTEIbHOM MOTPEITHOCTSIM

a)u =In(x1+x§) x1 =097, x9=1132;
2
6)u="1""2. 328 x,=0932 x3=1132.
X3

12-13. KakoBa qomxkHa OBITH TOYHOCTH APTYMEHTA X, YTOOBI MTOTYYUTH 3HAUCHUS
(GyHKIMH ¢ TOYHOCTBIO Ay =01-10"°7

a) y:x3-sinx; X=+/2;

0) y=xIlnx; x=rx.



14. C kakoil TOYHOCTHIO AOJHKHBI OBITh BHIYUCIIEHBI aPT'YMEHTBI, YTOOBI OTPEIIHOCTh
BBIYUCIIEHUS (DYHKIMH COCTABISIIA Ay =0,5-10"47

U=In (xl + x%) X1 =0,9731; x,=113214.

15. /1aHbBI BEKTOpHI:

1 3

-2 2 -2 0
A: , B: , C: , D:

4 1

Bbraucauts ux m-, /-, K-HOPMBI ¥ HaWTH paCCTOSIHI/ISId(A, B) 5 d(C, D) IS
KaXKJ0W U3 ITHX HOPM.

16. Jlansl 1Ba BEeKTOpA:

o} =)
A=| |, B=|"|
0 0
Ha KOOp}IHHaTHOﬁ ITJIOCKOCTHU OX1X2 yKaSaTB MHOXCCTBO TOUCK (Xl; X2 ), JJIA
KOTOPBIX:
HX _AHk +HX _BHk =4.

17. BBMHCTHTHL paBHOMEpPHBIE M KBajpaTHUHbIe HOpMbI dyHkimid X(t) u y(X) u
onpenenuth paccrosaue d(X, y)c u d(x, y)Lz ;

xt)=1-t, y(t)=t>—t, tefod].
18-19. Haiitu nipeessl OCaeA0BaTEIbHOCTEH BEKTOPOB M MATPHI] PU K —» 00

Vak? -3

a) 2k +1

(k + 3)2
2k 2

12k +5 6k —5

York3-6 1-vK*+3

2k2 +3]/k _4k+2
1-k2 5K

6)




20. Tloka3aTp, YTO MOCJIEAOBATEIBHOCTh (DYHKIIMIA X(k)(t) CXOIOUTCS B CpEIHEM
KBAJPATHIHOM K TIpeaeIbHol GyHKimn X(t):

0= 1_tk , tefor] xt)=1 tefoa];
k=12,...

21-22. TlocTpouTh HMHTEPHOJSIMOHHBIA MHOrowieH Jlarpanxa Mo cleayroumm
JAHHBIM:

a)
i 0 1 2
X 0 2 3
Yi 1 3 2
0)
i 0 1 2
X 1 2 4
Yi 2 3 5

23-24. BeuucnuTh 3aJlaHHbIE MHTETPabl IO (POPMYJIaM MPSMOYTOJILHUKOB,
Tpaneuuil 1 CumncoHa npu N =2 u N =4. OLUeHNUTh NOTPELIHOCTh PE3YIbTATOB.

1 dx T
[, 1==~0785
0 1+x 4
1
| R —in2~0693.
0 1+ x
25.PemuTh cHCTEMBI IMHEHHBIX alreOpandecKuX ypaBHEHUH METOJIOM UTEPALIHA.
5 0 1 11 2
A= 1 3 -1|, B=| 4|, &=|1|.
-3 2 10 6 1

26. MeTo10M UTepaluii pelIUTh HeTMHEHHbIE YPABHEHHS! ¢ TOYHOCTHIO £=1072

x*—3x-20=0 (x>0):

27. Haiitm pemenne 3amaun Kommum muddepeHnnansHOro ypaBHEHHUS TEPBOTO
nopsiika Ha otpeske [a,b] ¢ marom h=0,1meTogom Diiniepa. OLEHUTh MOTPEITHOCTD
1o npasuiy PyHre.

. 1+X 1 1
y-120 Y‘X:1:O,1SXS2,¢(x)zz(x_;)_

28. Haiimute urcnennoe pemrenue 3aaaun Ko metomgom Ditnepa y' =0,25y° + x°,

y(0) = -1 na unrepsaie [0; 0,5] ¢ marom 0,1. OneHUTE HOrPEIIHOCTh METO/IA,
WCNOJIb3YS NpaBuiio PyHre.



TumnoBsble 3alaHuA 1JId TECTUPOBaHUSA .

Bomnpoc 1.
Ecnu mnocnenoBarenbHble 3HaueHUS (YHKLIMM, SBISIONICHCS pELICHUEM 3aJadyu
Komm  gna muddepeHunanbHOro  ypaBHEHHS y' =2y C  HaYaJbHbIMU

YCIOBHAMH Y (X, ) =Yy, X =X,, HAXOAATCA 10 METOAY Dinepa ¢ marom 0,1, TO y, paBHO

OtBeTsl: a) X,+0,2y,
0) 1,2y,
B) Y, +0,2x,
r) 0,2y,.
Bomnpoc 2.
C mnomolIplo KBaAPaTypHBIX (POPMYNT HHTEPHOISIUOHHOTO THUMA MOTYT OBITh
pEIlIeHbI 3a/1a41
OtBethl:  a) ynciaeHHOro AUQhepeHIIUPOBAHUS
0) yucieHHoro pemeHus AuQdepeHIuaNbHbIX YpaBHEHUN
B) YMCJICHHOTO MHTETPUPOBAHUS
T') YUCJIICHHOTO PEIICHUS HEIMHEWHBIX YpaBHEHUN
Bonpoc 3.
KBagparypuas c¢opmyna HeroToHa-Koteca ¢ Tpemsi y3namMu Has3bIBaeTCsl TakKke
dbopmymnoi
OTBeTHI:  a) IPSIMOYTOJIbHUKOB
0) Tpamnenuii
B) PyHre
r) CumiicoHa.
Bomnpoc 4.
IIpn HayabHOM YCIIOBHMH Y(X,)=Y, UTEPALMOHHAs IIOCNIEI0BATENBHOCTL C IIaroM h

Merona OJinepa pemeHus 3agaun Komm ans nuddepeHnuaabHoro ypaBHEHUS
y'=f (X y)umeer Bua
Otsetsl: @) vy, =y, +f(x.,y) i=01..
0) vy, =Y, +hf(x,y), i=01,..
B) V.= —f (wai)’ i=01..
r) Vi, =hf(x.,y;), i=01...
Bomnpoc 5.

[Topsimok TouHocTH MeTo1a Ditnepa pemienus 3aaaun Komm no mary
Otsetel:  a)O(h)

6) o(h’)
B) O(h3)
r) O(h“).
Bomnpoc Ne6.



[Topsimok TounocTu Metoa Dunepa-Komu no mary
Oteeter:  a)O(h)

6) O(h?)
B) O(h3)
r) O(h“).
Bomnpoc 7.

CymMmmapHasi morpeiHoCcTh MeToaa Jditniepa-Koim nmeet nopsaaox
Otseter:  a)O(h)

6) o(h*)
B) O(h3)
r) O(h“).
Bonpoc 8.

CyMMapHasi IOrpenrHocTh MeToaa Pyrre-KyTra MMeeT mops ok
OtBetnl: a) O (hz)

Bonpoc Ne9.
Pemenue cucrem nuHEHHBIX anreOpanyeckux ypaBHEHUHW B cxemMe [aycca
YHICJICHHBIM METOJIOM COCTOUT B NMPUBEIECHUN MATPHUIBI KOA(DPUIIUEHTOB CUCTEMBI K
OTBETHI: a) IMaroHaJbHOMY BUY
0) eAMHUYHON MaTpUIIE
B) MaTpHUIIE MEHBIIEH pa3MEPHOCTH
') TPEYTrOJILHOMY BUIY.
Bomnpoc 10.
Boruncienne — ompemenuTenss  METOAOM  IOCJIENOBAaTEIBHOTO  HCKIIOYEHUS
HEU3BECTHBIX MPEAINOJIAraeT MprUBEICHUE MATPHULIBI K
OTBeTbl:  a) AMArOHaJIbHOMY BUJY
0) TpeyroJabHOMY BUY
B) MaTpUlIE MEHbIIIEH pa3MEPHOCTH
') TpEXAUaroHaJIbHOM.
Bomnpoc 11.
Metonom Diinepa HaWTH NPUOJIM>KEHHO 3HayeHue y(1,01) peleHus

muddepeHnnaaTsHOTO  ypaBHEHUS % = 2% +2t%, yIOBJETBOPSIONIETO HAYATHLHOMY
YCIIOBHIO: TIpH t=1 y =6, BeIOpaB mar h=0,01.
Otsetnl:  a) 3,41

0) 6,14

B) 5,01

r) 3,21.



Bonpoc 12.
[TocTpouTh UTEPALMOHHYIO MOCIEAOBATENBHOCTh MeTOona HprOTOHA 171 pereHus
ypaBHeHUA 10x—e* =0.

_10x,—e"
" 10-e"
0) X,,, =10x,—e™

OtBeTel:  a) X, 4 =X

N+

Xy

B) Xny1 = Ee
X
r) X, =X,—e,
Bonpoc 13.
Mertonom Oiinepa  HailtTu  npubmmwkeHHO  3HadeHwue y(1,01) pelIeHUs

dy vy ..
mudepeHIanTbHOro YpaBHCHHUS a1 +3t° ,yIOBJIETBOPSIOLIETO HaYaJIbHOMY

yCJIOBHIO: TIpU t=1 y =4, BeIOpaB mmar h=0,01.
OtBeTnl:  a) 4,07
0) 1,01
B) 5,41
r) 3,01.
Bomnpoc 14.
[TocTpouTh UTEPAIMOHHYIO IMOCICIOBATEIBHOCTh MeToja HpIOTOHA Ui pemieHHs
ypaBHeHuUs X°+3x°-3=0.
OtBeThl:  a) X, =X°—-3%x,° -3

1
0) x ., =(3x?-3)°
B) ¥ =x — x.°+3x.2-3
T 3x 246X,

T) X, =X,—3.
Bomnpoc 15.
Meronom  Diimepa  HallTh  mpuOIMKEeHHO  3HadeHwue y(1,005) pelieHus
muddepeHnnaaTbHOT0  ypaBHEHUS % = 2% +4t°,  yIOBJCTBOPSIONICTO HAYAIHLHOMY
YCIIOBHIO: TIpH t=1 y =4, BeIOpaB mar h=0,005.
Otsetsl:  a) 3,005

0) 6,14

B) 4,06

r) 3,01.
Bonpoc 16.
[TocTponth WTEPALIMOHHYIO NOCIENOBATEIBHOCTh MeToAa HbproToHa 1y pemeHus
ypaBHEHUA X—-Sinx=0,25.
X, —sinx, —0,25

OTBeTHI: a) X, =X —
m 1-CoS X,

n

0) X,., =X, —sinx,



B) X,,, =Sinx,+0,25
r) X, =X,—0,25.
Bonpoc 17.
Metoaom Ditnepa HaWTH MPUOTMHKEHHO 3HaueHue y(1,02) pelIeHus

muddepeHunaIbHOr0  ypaBHEHUS 2—3{ = 3%
yCIOBUIO: pu t=1 y =4, BpiOpaB mar h=0,02.
OtBeTnl:  a) 4,26

0) 6,14

B) 3,42

r)4,12.
Bonpoc 18.
[TocTpouTh UTEPAMOHHYIO MOCIEN0BATEILHOCTh MeToJa HploToHa uis perieHus
ypaBHEHUS X°+2X° =4,

+t?,  YJIOBICTBOPSIOIIETO HAYAIBLHOMY

1
. 335
OtBeTbl:  a) X,,, =(4-2x,°)"
5 3
X, +2x,°—4
6) Xn+l=Xn_ . 4 - 2
SX," +6X,

4 2
B) X, =5X,*+6x

r) X.,,=X—-425.
Bonpoc 19.

Meton Oiinepa pemienust 3agaun Komu uMeer cymMMmapHBIA TOPSI0K TOYHOCTH
OTHOCHUTEJIBHO miara h

OtBeTel:  a) h
0) h’
B) h'
r) h°.
Bonpoc 20.
Metonom Diinepa HaWTH MPUOIMIKEHHO 3HaueHue y(1,01) pelIeHust

mudepeHITaIbHOTO ypaBHeHI/I}I% = Stl2 +2t*,  YIOBIETBOPSAIOIIEIO HAYaIbHOMY
yCIIOBHIO: Iput =1 y =5, BeIOpaB mar h=0,01.
Otsetsl:  a) 15,05

0) 5,0

B) 5,17

r) 3,05.

6.1.2. IIpoMe:xKyTOUHOM aTTECTAUNI

IIpuMepHbIii MepevYeHb BONMPOCOB, BLIHOCMMBIX Ha 3a4eT
4 cemecTp



MareMaTu4deckoe MOJCIUPOBAHNUC W PCIICHUC MHIKCHCPHLIX 3aada4 Ha

OBM.

2. Krnaccudukanust BBIYMCIUTEIbHBIX 33/1a4.

3. KoppekTHOCTh BHIYMCIUTENbHBIX 3a/1a4.

4, OO0yCIIOBIIEHHOCTh BBIUUCIUTEIbHBIX 33/1a4.

5. Knaccuduxanys BeIYUCIUTENBHBIX METO/IOB.

6. MeTtobl S5KBUBAJICHTHBIX Npeodpa3oBanuii. [Ipumepsi.

1. Metoap! anmpokcumanuu. [Ipumepsr.

8. VYcnoBue cX0AMMOCTH METOJI0B allPOKCUMALIUH.

Q. [Ipsimble (TOYHBIE) BRIYHCIUTENbHBIE METOABL. [IpuMepsl.

10. HrepanmoHHBIC BEIYUCIUTENbHBIE METOBI. [Ipumepsl.

11. Craructudeckue BHIYUCIUTENbHBIE METOABL. [IprMepsr.

12. YcnoBue CXOIMMOCTH M OCTAHOBA UTEPAIIMOHHBIX METO/IOB.

13. MHcrounukm W kinaccuuKaius MOTPENIHOCTEH YHCIEHHOTO PEIICHUs
3a/1auu.

14.  TlpuGnuxenusie yncna. [IpaBuna 3anucu npuOIMKEHHBIX YHCET.

15.  AOGcomntoTHas MorpenrHocTh NpuoImkeHHoro yncia. [lpasuna 3anucu.

16. OtHocuTenbHas TOTPEIIHOCTh MNpUOMMKeHHOro uucna. [IpaBuia
3aIHCH.

17. Tlonstme BepHON UUPPH B MPUOJMIKEHHOM 4YHUCIE U TMPABHUIO
HaXOXJACHUS.

18. TlorpemHocTbh CyMMBI U PA3HOCTH PUOTUKEHHBIX YHCEI.

19. TlorpemHocTh NPOU3BEACHUS U YACTHOT'O MPUOIMKEHHBIX YUCEIL.

20. IlorpemHocTh BHIYUCIECHUS GYHKIIMU OJTHON TIEPEMEHHOM.

21. IlorpemrHocTh BHIYUCIECHUS HYHKIUN HECKOJIBKUX IEPEMEHHBIX.

22. OOparHas 3ajadya TEOPHH TIOTPEITHOCTH IS (YHKIUH OJHOHN
MIEPEMEHHOM.

23. OOparHas 3agada TEOPUHU IOTPEITHOCTH I (YHKIMH HECKOJBKHUX
IEPEMEHHBIX.

24. TlorpemHoCcTh apudMETHUYSCKUX OINEpaluii HajJ NPUOIMKCHHBIMU
YHCIIAMH.

25. TlorpemHocTh hyHKITHH.

26. OcobeHHOCTH MalTUHHOW apu(METUKH.

27. TloHsATHE TMHEWHOTO HOPMUPOBAHHOTO MPOCTpaHCTBA. [IpuMepshi.

28. lloHsiTue HOPMBI B IMHEHHOM HOPMHPOBAHHOM IIPOCTPAHCTBE BEKTOPOB.

29. TlonsiTue HOPMBI B TMHEHHOM HOPMHPOBAHHOM MPOCTPAHCTBE MATPHLL.

30. IlonsiTe HOPMBI B TMHEHHOM HOPMUPOBAHHOM TIPOCTPAHCTBE (DYHKIIHIA,
HENPEPBIBHBIX HA OTPE3KE.

31. Ilonstue kyomdeckoit HOpmbIL. [Ipumepsr.

32. Tlonstue oxTa’apuyeckoi HOpMEL. [Ipumepsr.

33. Ilonstue paBHOMEpHOU HOPMEIL. [IprMepHI.

34. Tlonstue kBaapaTUIHOW HOPMBI [IpuMepsr.

35. Breruncienne paccTosSHUS B JIMHEHHBIX HOPMUPOBAHHBIX MPOCTPAHCTBAX.

36. Brruucnenue aOCOMOTHON W OTHOCHTEIBHOMN MOTPENTHOCTH B TWHEHHBIX

HOPMHUPOBAHHBIX ITPOCTPAHCTBAX.



37. CxoauMoOCTh MOCJEAOBATEIBHOCTEN B JMHEHHBIX HOPMHPOBAHHBIX
MPOCTPAHCTBAX.

38. Ilonstue 006  wuHTepnomsiuuu. MHTepnomsuus  000OUIEHHBIMU
MHOTOWICHAMH.

39. HHrepnonasauroHHbINA MHOrOWIeH Jlarpanxa.

40. HHTteprnoyigMOHHAs cXeMa DTKUHA.

41. TlorpemHocTh uHTEpHOIAIMY 0 Gpopmyne Jlarpanxka.

42. KoneuHble pa3HOCTU U UX CBOMCTBA.

43. HWuTtepnonsiuoHHbIA MHOTOWIEH HhI0TOHA JJ11 pABHOOTCTOSIIIIUX Y3JIOB.

44. Pa3zneneHHble Pa3HOCTH U UX CBOMCTBA.

45. VHTepnosAUMOHHBIA  MHoroungeH  HbloToHa ~ 111 HEpaBHBIX
IPOMEKYTKOB.

46. OrieHKa TMOTPEIIHOCTH HWHTEPHOMSAUMA 1O TabMUIEe KOHEUHBIX
Pa3HOCTEMN.

47. Ilpubmm>keHHOE BBIYUCIICHHWE TMPOU3BOAHOM TI0 €€ OmpeacIeHHIO.
O1ieHKa NOTPEIIHOCTH.

48. KoHeuHO-pa3HOCTHAs anmpOKCUMAIIHS MPOU3BOIHBIX.

49. BpluucneHue NPOU3ZBOAHBIX C HCIOJb30BAHUE HWHTEPIOISIIMOHHOTO
MHOTO4JIeHa Jlarpanxa.

50. BbluucieHnue mMPOU3BOAHBIX C HCIOIB30BAHUEM HWHTEPIOISIMOHHOTO
MHorouneHa HeloroHa.

51. BeluncieHue Npou3BOJHBIX B IPOMEKYTOUHBIX y3J1aX TaOIHIIbI.

52.  @opmyinsl NPSMOYTOJIBHUKOB YHMCICHHOrO HHTerpupoBaHus. OlieHKa

MOTPEIIHOCTH.

53. ®opmyna  Tpameuuii  4yuciaeHHoro  uHTerpupoBanus.  OreHKa
MOTPEIIHOCTH.

54. @opmyna CuMIICOHa  YHCIEHHOTO  HWHTerpupoBanus.  OlieHKa
MOTPEIIHOCTH.

55.  IlpaBuino PyHre npakTudecKon OLIEHKH HOTPEITHOCTH.

56. OrileHKa MOTPENTHOCTH Pe3yJbTaTa YWCIECHHOTO WHTETPUPOBAHUSA TIO
TaOIUIEe KOHCYHBIX Pa3HOCTEH.

57. Tlopsimok TouHOCTH (POPMYIT YUCICHHOTO UHTETPUPOBAHUS.

58. ®opwmyna ["aycca uncieHHOTO HHTETPUPOBAHUSI.

59. UwucrneHHOe WHTETPUPOBAHHWE HECOOCTBEHHBIX WHTErPAJIOB TIEPBOTO

poza.

60. UwucrmeHHOE WHTETPUPOBAHHE HECOOCTBEHHBIX WHTETPAIOB BTOPOTO
poza.

IIpumepHbIii NepevYeHb BONPOCOB, BBIHOCUMbIX HA IK3aMeH
5 cemecTp

1. [IpubnuxkeHHoe  penieHue CUCTEM  JIMHEHHBIX — aireOpanyecKux
ypaBHeHUH B cxeMe ['aycca. Meroa HeBSI30K.

2. [TpubnuxeHHOE BIYUCIICHUE onpenenuTens B cxeme ["aycca.

3. [TpubnuxenHoe BeuKMcieHue oOpaTHOM MaTpulibl B cxeMe ["aycca.



4, [TocTaHOBKa 3aJauv YUCICHHOTI'O PELICHUS HEIUHEWHBIX YPABHEHMUM.
TpeboBanue kK (QyHKUMM U K €€ MEepBOM M BTOPOM MPOU3BOAHBIX HA YYACTKE
HEIPEPHIBHOCTH () YHKIIHH.

S. I'padprueckuii MeTo OTAEICHUS KOPHEN HETMHEMHOrO YpaBHEHUS.

6. AHaNIUTUYECKUI METOJ OTEJICHHUS] KOPHEN HETMHEWHOTO YPAaBHEHUS.

7. Meton IMXOTOMHMU YUCIIEHHOI'O PEUICHUS] HEJIMHEMHOIO YPaBHEHHS.

8. Meron  HsploroHa  (kacaTenbHbBIX) IMPU  YUCICHHOM  pEUICHUU
HEJIMHENHOI'0 YPaBHEHUS.

9. JlocTaTo4yHOE YCIIOBHE CXOOMMOCTHM Mertoga HerooToHa pelnenus

HEJIMHEMHOTO YpaBHEHHS.

10. TloctraHoBKa 3agayu YHUCJICHHOTO PEIICHUS HEIMHEHHOTO YpaBHECHUS
METOJIOM UTEPAIUH.

11. JlocTtaTo4yHO€ YCIIOBUE CXOJMMOCTH METOAAa WTEpalMi pEeIIeHUs
HEJMHEHHOTO YpaBHECHHUSI.

12.  Ormenka ynciia uTepaluii Ipyu pelieHur HETMHEHHOTO YPaBHEHHUS.

13.  Merton urepaluii pemieHus: HeIMHEHHOro YypaBHEHUS.

14. TloctaHoBKa 3aJayd YHCJICHHOTO PEIICHUS CHCTEM HEJIWHEHWHBIX
YPaBHEHUM.

15. T'paduueckoe oTaeneHne KOPHEH CUCTEMbI HETUHEWHBIX YPaBHEHUH.

16. JlocTtaTo4yHO€ YCIOBHE CXOJMMOCTH METOJa WTEpalluid TpH PEIICHUU
CHUCTEM HEJIMHEWHBIX YPABHEHUM.

17. TlpaBuio IOCTUXKEHUSA NOCTATOYHOTO YCJIOBHUS CXOAMMOCTH IIpoliecca
UTEpalUi MPU PEIICHUN CUCTEM HEJIMHENHBIX YPaBHEHUIA.

18. Metona urepanuii penieHrs CUCTEM HEeJTMHEHHBIX YpaBHEHUH.

19. TlocTtaHoBKa 3ajayu TOYEYHOW aNMpPOKCUMAIMK (PYHKIUNA METOJO0M
HauMmeHnblnx kBagapaToB (MHK). Kpurepuii annpokcumariuu no MHK.

20. TlocTtaHoBKa 3ajJayu MHTETPAIBLHON aNmpoKCHUMaIuu (YHKIUNA 10
Metoy HauMmeHbIux kBagapaTtoB (MHK). Kpurepuii annpokcumariuu mo MHK.

21. 3anuch HEOOXOAMMOTO YCJIOBHS MUHUMYMa KPUTEPHs alPOKCUMAIIUU
METOJIOM HauMeHbIux kBajapatoB (MHK).

22. CocraBieHnue HOpMaJTbHON CUCTEMBI TUHEHHBIX ypaBHeHU B MHK.

23. Toueynas nuHeHHas anmpokcuMaIvs (QYHKIUHA METOJIOM HAaWMMEHBIITUX
kBagpatoB (MHK). CocraBieHune cucTeMbl JTUHEUHBIX YpPAaBHEHUN IS pEUICHUS
3a/1auu.

24. UurerpanpHas JHWHEWHas  anmpokcuManus — (QYHKIMA ~ METOIOM
HauMmeHbux kBajpatoB (MHK). CocraBienue cucteMbl TMHEHHBIX YPaBHEHUH 1JIs
pelieHus 3a1a4u.

25. CocraBneHue TaONWIBI JUIsl OIEHKH TMOTPENIHOCTH AaIMMPOKCUMAIIUN
GyHKIIMH METOZI0OM HAMMEHBITNX KBaipaToB. OIEHKA MOTPENTHOCTH alpOKCHMAITUU
0 M-HOpME.

26. CocraBneHue TaONHIBI JUIsI OICHKH TMOTPENTHOCTH AaIMPOKCUMAIIAN
GyHKIMI METOJIOM HaUMEHBIINX KBaapaToB. OlLIEHKA MOrPEIIHOCTH alllPOKCUMAIUU
o k-HopMme.

27. OueHkKa TOTPEUTHOCTH aNmpOKCUMAanuu  (PYHKIUA 1O  METony
HaUMEHBIIUX KBaJIPaTOB.



28. BrbIpaBHUBaHUE HCXOAHBIX JAHHBIX U TMOAOOp aNMpPOKCUMUPYIOIIEH
GYHKIMY METOJI0M HAaMMEHBIIINX KBAJPaTOB.

29. IloctanoBka 3amaunm uwuciieHHoro pemieHus OJlY mnepBoro mnopsijaka.
Knaccudukanus MeTo10B.

30. Meroa Diinepa uucnennoro peumenus OY nepsoro nopsiaka. [lopsimok
TOYHOCTH METOJIa 1O IIary.

31. Meron Dinepa-Kommu uucnennoro pemienus OJ]Y mepBoro mopska.
[TopsiIoK TOYUHOCTH METO/IA MO IIary.

32. Meroa Pyure-Kyrra uucienHoro pemenuss OY mnepBoro mnopsjika.
[TopsiIoK TOYHOCTH METO/1A MO IIary.

33.  Meroa Anamca uucnennoro pemenust OJY nepBoro nopsiaka. [Hopsinok
TOYHOCTH METOJIa 1O IIary.

34. IlpaBuno PyHre oieHkM morpemrHocTd uucieHHoro pemeHus OY
nepBoro nopsaka. CocraBiaeHue TabIULBI AJI1 OUEHKH MOTPEUTHOCTH.

35. TlocTaHoBKa 3a7a4il YHCJECHHOTO PEIICHHUS OJHOMEPHON MUHUMHU3AIUU
dbyakuuu. JlocratouHOE yCI0BUE YHUMOIATBLHOCTH (PYHKIIUUA HA OTPE3KE.

36. Meroa MOJIOBUHHOTO JICJICHUS OJTHOMEPHOW MUHUMU3AIUU (DYHKITUH.

37. Meroa «30J0TOTO CEYEHUS» OJHOMEPHOM MUHUMM3AIUY () YHKITUH.

38. Meroa ckaHMpPOBaHMS OJTHOMEPHOU MUHUMMU3AIUU (PYHKITHHA.

39. IlocTaHoBKka 3aJayMl YMCIEHHOTO pEIIEHUs HOpMaibHOWU cuctembl Y
NIEPBOTO MOPSIAKA.

40. Meron Pynre-Kyrra pemenuss HopmanbHOM cuctembl JY mepBoro
NOpSIKA.

41. Meron Ditsiepa pelieHrs HopMaabHOM cucTeMbl Y nepBoro nopsaka.

42. Cnoco0 npuBeneHusi cucteMmbl [|Y BBICOKOTO MOpsiika K HOPMaJbHOM
cucteme Y. [Ipumep.

43. Meroa HeloToHA pelieHns] CUCTEMBI HEJTMHEHHBIX YpaBHEHUH.

44, JlocTaTOyHOE YCJIOBUE CXOAMMOCTH MeroAa HbploToHa mpu pernieHuu
HEJIMHEWHBIX YPaBHEHUM.

45. YwucnenHoe pemenue 1Y BbICOKOro mopsika METOI0M Diliepa.

46. Ywmcnennoe pemienue /Y Beicokoro nopsjka merogom Pyrre- Kyrra.

47. OueHka MOTPEIIHOCTH TPU YUCIECHHOM pemeHnd J[Y BBICOKOTO
MOpsIKA.

48. TIlpaBumo PyHre mnpakTU4ecKOWl OIEHKH TMOTPEUTHOCTH YHCICHHOTO
pelIeHns] HOpMaJIbHOU cucTeMbI Y mepBoro mopsaka.

49. Meroa unciieHHOro pemeHus 1Y BBICOKOTO MmopsiaKa.

50. Merox uncieHHoro pemieHus: cucteM J[Y BBICOKOTO TTOpSIKA.

51. CpaBHuTeNbHAs OLIEHKA M0 TOYHOCTH YHUCIECHHBIX MeTO0B 1Y mepBoro
MOpsJIKA.

52. MmuoromaroBsie MeTo bl pereHus /Y mepBoro nmopsiaka. Ipumepsr.

53. Meroasl mporHo3a W KOppekmuu pemieHus J[Y mepBoro mopsiaka.
[Tpumepsi.



6.2. llIkasa oneHMBaHHUSA Pe3yJIbTATOB INPOMEKYTOYHOH ATTECTALMH W
KPUTEPHH BBICTABJICHHUS OLICHOK

Cucrema OLICHHUBAHMA BKIIIOYACT:

®dopma [Toxazarenu
Kputepuu BbICTaBIEHHS OLIEHOK IIIkaa oneHUBaHUs
KOHTPOJISI OLICHUBAHUS
3a4eT MPaBUIBHOCTh U | JaH MPABUJIbHBIMA, TOJHBIM OTBET HA 3a4TSHO

MOJIHOTA OTBETA | NMOCTABJIEHHBIA  BOMNPOC,  IOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUU IO
JUCLIUIUIMHE, JT0KA3aTeIbHO PACKPBITHI
OCHOBHBIC TIOJIOKEHU A BOIIPOCOB;
MOTYT OLITH AOMYIICHBI HCI0YCTHI,
HCIIPABJICHHBIC CaMOCTOATCIIBHO B
Ipolecce OTBETA; JaH IPABWIBHBIN,
HEIOCTAaTOYHO TMOJHBIA OTBET Ha
MOCTABJIEHHBIA  BOMPOC,  IOKAa3aHO
YMEHHEC BbIICIUTh CYIHICCTBCHHBIC H

HECYIICCTBCHHBIC IIPHU3HAKH,
IIPUYHMHHO-CJICACTBCHHBIC CBsI3U,
MOT'YT OLITH AOMMyHICHbBI HCI0YCTHI,
HCIIPABJICHHBIC C IIOMOIIBIO

npernojaBaTeNisi; JaH HEIOCTaTOYHO
MPaBUJIBHBINA M IIOJHBIA OTBET; JIOTHUKA
U TOCIEAOBATEILHOCTE  H3JI0XKCHHUS
MMCIOT  HApYIICHUS, B  OTBETE
OTCYTCTBYIOT BBIBO/IBI.

OTBET MIPEICTABIISIET coboit HE 3a4TECHO
pa3pO3HEHHBIC 3HAHUS c
CYIIIECTBEHHBIMH OIIMOKaMu 1o
BOIIPOCY; MPUCYTCTBYIOT
(dbparMeHTapHOCTb, HEJIOTUYHOCTh
W3JI0OKEHUS,  JIOTIOJIHUTEIBHBIE |
YTOUHSIOIINE BOMPOCHI HE TIPHBOJAT K
KOPPEKIIMH OTBETa Ha BOIPOC.

9K3aMCH IpaBUJIbHOCTb U | IaH HpaBHJ’ILHLIfI, MOJHBIA OTBET Ha OTJIMYHO
MOJIHOTA OTBETA | MOCTABICHHBLIN BOIIPOC, IIOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHWUH 110
JUCHUIINIMHE, NOKA3aTCJIbHO PACKPBLITHI
OCHOBHBIC IIOJIOKCHU A BOITPOCOB;
MOTYT OBITh AOMMYIICHBI HCAOYCTHI,
HCITPABJICHHLIC CaMOCTOATCIIbHO B
Iponecce OTBETA.

JaH  TpaBWIbHBIM,  HEJOCTATOYHO XOpOouIo
MOJHBIA OTBET Ha TNOCTaBJICHHBLIN
BOIIPOC, TOKAa3aHO YMEHHUE BBIJCIUTH
CYLLIECTBEHHBIE UM HECYLIECTBEHHBIE
MPU3HAKH, [PUYUHHO-CIICICTBEHHbIE
CBS3M; MOTYT  OBITh  JOMYIICHBI
HEJIOYETHI, UCIIPABJICHHBIE C TIOMOILBIO
IIPEIOIaBaTENs.




JaH HEAOCTAaTOYHO MPABUJIBHBIA H | YIOBJIETBOPUTEIHHO
TTOJIHBIN OTBET; JIOTUKA Hu
MOCJIEA0BATEILHOCTh H3JI0KCHUS
MMEIOT  HApYIICHUS, B OTBETE
OTCYTCTBYIOT BBIBO/IbI.

OTBET IPEICTaBIISIET co0o0i1 | HEYIOBJIETBOPUTEIHHO
pa3po3HEHHbIE 3HAHUSA c
CYUIECTBEHHBIMU  OIIMOKaMu 1o
BOIIPOCY; IPUCYTCTBYIOT
(parMeHTapHOCTb, HEJIOTMYHOCTb
U3JIOKEHUS;  JOIOJIHUTENbHbIE U
YTOYHSIOIINE BOMPOCHI HE NMPUBOJAAT K
KOPPEKIIMH OTBETA HA BOIMPOC.

7. PecypcHoe obecnieueHre TUCHUNINHBI

7.1. JIMueH3HuOHHOEe U CBOOOHO PacpoCcTPaHsieMoe IPOrpaMMHOe
o0ecrevyeHne 0Te4YeCTBEHHOI0 MPOU3BOJACTBA

- MoiitO¢duc O6paszoBanue [[10-41B-124] - TlonHblii KOMILIEKT peIaKTOPOB
TEKCTOBBIX JIOKYMEHTOB W JJICKTPOHHBIX TAaONHI], a TakKe WHCTPYMCHTApUU s
paboThl ¢ rpaduyeckumu npeseHTanuamMu [CBoboaHO pacnpocTpansemoe. Homep B
EnuHOM peecTpe pOCCHUCKHX TpOrpaMM sl 3JIEKTPOHHBIX BBIYHCIUTEIBHBIX
MaIlIiH 1 0a3 JaHHBIX - 4557]

- Astra Linux Common Edition penu3 Open [[10-25B-603] - Onepannonnas
cucrema obmiero HazaaueHus "Astra Linux Common Edition" [Kommepueckas (Full
Package Product). Homep B EnmmHoM peecTpe pOCCHHCKHX TpOrpamMMm IS
QJICKTPOHHBIX BEIYHCIUTEILHBIX MAIIMH U 0a3 TaHHBIX - 4433]

7.2. IlpodeccuonasibHbie 06a3bl JTAHHBIX U HHPOPMALMOHHBIE CIIPABOYHbIE
CHCTEMBI

1. Hayunas onekrponnas Oubmmorexka «eLIBRARY.RU» [DnextponHbIit
pecypc]. — Pexxum nmocryma: https://www.elibrary.ru/, moctym ToabKO mociie
CaMOCTOSITEIbHOW PETUCTPALUH

2. DOnexkTpoHHas OWONIWOTEYHAass CHUCTEMa YHUBEPCUTETa, OOECIeYnBaromas
WHJMBUAYaJIbHbIA HEOTPAHUYEHHBINH JOCTYN M3 JIIOOOM TOYKH, B KOTOPOH
umeeTcs noctyn k cetn Muateprer: http://elib.igps.ru.



http://elib.igps.ru/

3. DOnektpoHHas OuOIMOTEUHAass CHUCTeMa YHUBEpCHUTETa, OOecneynBaronias
WHIUBUYAJIbHBI HEOTrPAHUYEHHBIA JOCTYN M3 JIIOOOW TOYKH, B KOTOPOM
uMmeeTcs 1ocTyn K cetr MuaTepueT: http://www.iprbookshop.ru;

4. Oenepanbbiii moptan «Poccuiickoe obOpaszoBanme» http://www.edu.ru —

WHIUBUIYaJIbHBI HEOrPaHMYEHHBIA AOCTYH M3 JIOOOW TOYKH, B KOTOPOM
MMeEETCs JOCTYII K ceTH MIHTepHeT.
5. DnekrponHo-6udbanoreunas cucrema JIAHbD: https://e.lanbook.com/

7.3. Jluteparypa
OcHoBHas auTEpaTypa:

1. Kamenenkas, Hatanus BragumuposHa. Jluneiinas anredpa u
ananmutudeckas reometpus [Tekcr] : yuebHoe mocodue. Y. 1. DneMeHTh TUHEHHON
anreopsl / H. B. Kamenenkas, 2015. - 116 c. Pexxum noctyma:
http://elib.igps.ru/?41&type=card&cid=ALSFR-696fdd29-919a-447e-aael-
83befbdc37bc

2. Kamenenkas, Hatanus BnagumupoBHa. BeruucinrenbHas maTemaTHhka.
Kpurepun ouenku Beruuciennit [Tekcr] : yue6Hoe mocobue : [rpud YMO] / H. B.
Kamenenkas, 2018. - 124 c. Pexxum goctyna:
http://elib.igps.ru/?8&type=card&cid=ALSFR-00b39013-a0b3-44c2-ac7c-
8alc75c98826&remote=false

JlonoiHNTEIbHAS JIUTEpPaTypa:

1. Kamenenkas, Hatanus BrnamumupoBHa. BeraucnuTenbHas mareMaTtuka
[Texct]: yuebnoe mnocobme. Y.1. Beruucnoutensusie metonbl [rpud HMC mno
matematuke MunoOpuayku P®] / H. B. Kamenenxkas ; pen. 3. H. Umxkuxos, 2018. -
116 c. Pexxum nmoctyma: http://elib.igps.ru/?24&type=card&cid=ALSFR-3033af98-
8502-4168-834b-f7de25fb1a56&remote=false

2. Kamenenkas, Hatanus BrnamumupoBHa. BelauciuTenbHas maremMaTuka
[Texct]: yueOnoe mnocobue. Y.Il. Beruucnurensubie Mmeroasl [rpud HMC mo
marematuke Munobpuayku P®] / H. B. Kamenenkas ; pen. 3. H. Unxukos, 2018. -
112 c. Pexum pocryma: http://elib.igps.ru/?6&type=card&cid=ALSFR-a90da4a8-
3b27-4e4b-b3bb-86968a2b573b&remote=false

7.4. MaTepuajibHO-TeXHUYECKOE o0ecredeHue

Jlns npoBeneHuss W OOECIEUEHHUs 3aHSATUNA UCIONB3YIOTCS TOMEIICHUS,
KOTOpbI€ MPEACTABISIOT COOOM yueOHbIE ayJUTOPUU [Jisi MPOBEICHUS Y4EeOHBIX
3aHSATUN,  MPEIYyCMOTPEHHBIX  MOporpaMMoi  OakallaBpuata,  OCHAIlICHHBIE
000py/IOBaHMEM U TEXHUYECKHUMHU CpPEACTBAMU OOYYECHUsS: aBTOMATHU3UPOBAHHOE
pabouee MecTO MpenojaBaresisi, MapKepHasl J10CKa, MYJIbTUMEIUUHBIA MPOEKTOP,
MOCAJI0UYHbIE MECTa O0YHAIOIIUXCH.


http://www.iprbookshop.ru/
http://www.edu.ru/
https://e.lanbook.com/
http://elib.igps.ru/?41&type=card&cid=ALSFR-696fdd29-919a-447e-aae1-83befbdc37bc
http://elib.igps.ru/?41&type=card&cid=ALSFR-696fdd29-919a-447e-aae1-83befbdc37bc
http://elib.igps.ru/?8&type=card&cid=ALSFR-00b39013-a0b3-44c2-ac7c-8a1c75c98826&remote=false
http://elib.igps.ru/?8&type=card&cid=ALSFR-00b39013-a0b3-44c2-ac7c-8a1c75c98826&remote=false
http://elib.igps.ru/?24&type=card&cid=ALSFR-3033af98-8502-4168-834b-f7de25fb1a56&remote=false
http://elib.igps.ru/?24&type=card&cid=ALSFR-3033af98-8502-4168-834b-f7de25fb1a56&remote=false
http://elib.igps.ru/?6&type=card&cid=ALSFR-a90da4a8-3b27-4e4b-b3bb-86968a2b573b&remote=false
http://elib.igps.ru/?6&type=card&cid=ALSFR-a90da4a8-3b27-4e4b-b3bb-86968a2b573b&remote=false

[Tomemienust st caMOCTOSITEILHOM pabOThl  OOYYArONIUXCS  OCHAIICHBI
KOMIIBIOTEPHOW TEXHUKOW C BO3MOXHOCTBIO MOAKIIOUEHUs K cetu «MHTepHET» M
oOecreyeHueM J0CTyNna K AJIEKTPOHHON HH(POPMalMOHHO-O00PAa30BaTENBHONU Cpene
YHUBEpPCUTETA.

Jlns  mpoBeneHus  J1Ta0OpaTOPHBIX  pabOT  HUCMOJB3YyeTcs JiabopaTopust
BBIYHCIIUTEILHON TEXHUKH.

ABTOp: KaHJ. TeXH. HayK, noueHT Kameneukas H.B., kana. nea. Hayk, JOUEHT
Tpodumen E.H.
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