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1. Ilesib 1 3aiaUu JUCHMILUTHHBI

Ienb ocBOeHUsA JUCLUIIMHBI:

- (hopMHpOBaHHEe METO/OB BbIYMC/IUTE/IbHOM MaTeMaTUKU U MeTOJO0JIOTUUA MX
NpUMeHeHHs [Jisi pellleHus TpodecCroHaTbHO-OPUEeHTHPOBAHHBIX 3ajiau B 06siacTu
MHGOpMaI[MOHHOM 6e30MacHOCTH aBTOMAaTH3UPOBAaHHBIX CUCTEM.

ITepeueHb KoMneTeHIU, GopMHpyeMbIX B Mpoljecce W3yUYeHusl AMCIUIIIMHbBI

KomMmnereHuu Copep:xanue

OIK-3 CriocobeH UCTO/b30BaTh MaTeMaTUueCcKue MeTOZibl, He0OX0JuMbIe
Jls1 peltieHus1 3aiad MpodeccuoHaIbHOM JlesiTeTbHOCTH.

3ajauu JUCIUIIMHBI:

- U3yyeHHWe MeTO/OB BBbIUMC/IUTEbHOW MaTeMaTUKU B KOHTEKCTe UX
npuMeHeHHs1 B o0macth WH(OPMaIMoOHHOW 6e30MacHOCTH aBTOMAaTHU3HWPOBAHHBIX
CUCTEM;

- U3yuyeHHe HAaBBIKOB, TO3BOJISIIOL[AX TIPUMEHSTh MEeTO/bl BLIUUC/IUTE/TbHOU
MaTeMaTUKU [/is1 pellieHUs] MpodeccoHaIbHO-OpPMEeHTUPOBaHHBIX 3aiau B 00/acTu
nHGOpPMaI[MOHHOM 6e301acCHOCTH aBTOMATU3UPOBAaHHBIX CUCTEM.

2. [TepeueHb MJIAaHUPYEMBIX Pe3y/IbTAaTOB AUCLUIIMHbI, COOTHECEHHBIX C
HHAUKATOPaMH JJOCTH)KeHHsI KOMIIeTeHLIUH

[Tnanupyemble pe3y/bTaTbl 00yUeHus

WHankaTophl AOCTHXKEHUS] KOMITeTeHL[UU
10 IUCLIUIUIMHE

OIIK-3.1. IlprMeHsieT OCHOBHble TOHSITHSI Y | 3HAeT DPOAb W MECTO OCHOBHBIX TTOHSTHM
38KOHbl  €CTeCTBEHHBbIX  HAyK, MeTO/pbl | BBIYUMC/INTEIbHOM MaTeMaTUKY, 3HAUMMBIX /IS
MaTeMaTUUeCKOro aHa/lv3a U MOZe/IMPOBaHus; | pelleHus 3a/a4 npogeCCUOHAILHON
OCHOBHbIE  METO[bl  TEeOPeTUUeCKOro U | JeATe/JbHOCTH.

9KCIIePUMEHTaIbHOI O WCC/Ie[IoOBaHus | YMeeT HCII0/1b30BaTb OCHOBHbIE —TIOHATUS
00BEKTOB, MPOLECCOB U SIBJIEHHUH. BBIYMC/IMTE/IbBHOU MaTeMaTUKU IIPU pelleHuH
I1I0CTaB/IEHHBIX 3aza4 B obnactu
npo¢ecCOHaIbHOM /leATeTbHOCTH.

Bnapeer HaBbIKaMU KOPPEKTHOI'O IIPUMeHeHUs!
TePMUHOJIOTUM BBIYMC/IUTEIBHOM MaTeMaTUK!
[JI1  pelleHUsl 3ajad  IpodecCUOHaTbHON
JesATe/IbHOCTH.

3. MecTo JUCLMILUIMHBI B CTPYKTYpPe 0CHOBHOUM NPo(ecCOHa/IbHOU
o0pa3oBaTe/IbHON MPOrpamMMbI

OuctmriimHa «Bblunc/iuTenlbHasi MaTeMaTHKa» OTHOCUTCS K 00s3aTesbHOM
yacTd, obpa3oBaTe/IbHOM TTPOrpaMMBbI CrieljanuTeTa 1o crenuanbHoctyd 10.05.03 —
NudopmanuonHasn 0e30macHOCTH aBTOMATH3UPOBAHHBIX CUCTeM,
crieliaIM3anysi - AHa/IM3 0€30MacHOCTH HH()OPMALIMOHHBIX CHCTEM.

4. CTpyKTypa ¥ Ccofiep>KaHue JUCLHMIIUHbI




OOb11jasi TPyI0EMKOCTb AWCIUIUIMHBI COCTaB/sieT 3 3adeTHble eguHUIBI 108
4yacoB.

4.1 Pacnipefie/ieHHe TPYA0EMKOCTH YUeOHOU AMCIUIUIUHBI M0 BUJaM padoT
0 ceMecTpaM /st 04HOH (popMbI 00yueHuUst

TpynoeMKOCTb
. 1o
Bup, yue6moi pabore: 3.e. yac. cemMecTpam
3
OO1miasi TPy0EMKOCTh AMUCLMIUIMHBI 110 yueOHOMY 3 108 108
M71aHy
KoHrakTHasi paborta 54 54
Jlekumu 20 20
[IpakTHyeckue 3aHATUA 26 26
JlabopaTopHbIe paboThI 8 8
CamocTosTesibHasA padoTa 54 54
3aueT C OIeHKOM + +




4.2. TemaTHueCKHH I/IaH, CTPYKTYPHPOBAHHbBIU M0 TeMaM (pa3fesiam) C
yKa3aHueM O0TBe/IeHHOI0 Ha HUX K0/IMYeCcTBa aKa/leMUYeCKHUX YacoB U BU/0B
y4eOHBIX 3aHATHH JI/Is1 09HOI (hopMBI 00yUeHHUsI

n/n

HaumeHoBaHue
TeM

Bcero uacoB

KomuecTBO 4acoB 1o BHjaM
3aHATUH

JIeKnuu

IIpakTHyeckue
3aHATHUSA

JTabopaTopHbIe
padoThI

KoHcynbTanus

KonTposb

CamMocTosiTe/IbHAsA
pabora

2

=~

=]

N

[4-=]

Tema 1. Beesenue B
3/IeMeHTapHYI0 TeOPHI0
norpemmHocTeld. Kpurepumn
OLIeHK!U BBbIYMC/IEHUH.

N U1

N

Tema 2.
NuTeprionvipoBanue

(GYHKLIMH.

10

Tema 3. UucsieHHoe
JuddepeHIpoBaHKe
(yHKIMIA.

12

Tema 4. UucneHHoe
WHTerpupoBaHue (PYHKIUH.

12

Tema 5. UucieHHbIe METO/bI
JTMHeWHOU anreOpsl.

Tema 6. MeTogpl
TIpUOIVKeHUs U
anmnpoKcruMalvs QyHKIUH.

10

Tema 7. UucseHHble METObI
pellieHusl HeTMHeHHBIX
YPaBHEHWH U CHUCTEM.

14

Tema 8. UucneHHbIe MeTO/Ibl
peleHust 0ObIKHOBEHHBIX
nvddepeHIMaTbHBIX
ypaBHeHuy (O1Y).

14

Tema 9. UuceHHbIE MEeTO/IbI
OIHOMEPHOM ONTHUMU3ALMH.

10

Tema 10. YucseHHbIe
METO/Ibl pellleHus] CUCTEM
mvddepeHLIMaTbHBIX
ypaBHeHuH (1Y) BbICOKOTO
TopsiJKa.

12

3aueT C OIeHKOM

Hrtoro

108

20

26

54




4.3 CopeprxkaHue JUCIAIUTHHBI JI/Is1 0O4HOM (hOpMBI 00yueHuUst

Tema 1. BBejeHue B 3/1eMeHTAPHYI0 TEOPHUI0 MOrPeIHOCTeH.
Kpurtepuu oLieHKH BBIYHC/IEHUN

Jlekuus.

[ToHATHME MaTeMaTUUYeCKOro MOJE/UPOBaHUs U pelleHus] UHXeHepHbIX 3aJau
Ha IIK. KoppekTHOocTb U  0OOyC/IOB/IEHHOCTh  BBIUHMCAUTE/NbHBIX  3afiau.
BeiuvcivurensHble  MeToAbl. VICTOUHMKM UM KjacCU(MUKALUS — TOrPelIHOCTel
pe3y/ibTaTa YHMCIEHHOTO pellieHus 3ajauu. [IpubmmkeHHble unciaa. AOGCOMOTHas U
OTHOCUTe/IbHas TMOrpeInHoCThb. [lorpemHoCcTh apudMeTHUeCcKUX orepalyi  Haj
NpUOMDKEHHBIMA ~ ukcAaMH.  [lorpemmHocTh  GyHKOMH. [IoHSTHE — JIMHEHMHOTO
HOPMMPOBAHHOTO TIPOCTPAHCTBA. BbIunic/ieHne abOCO/MIOTHOM U OTHOCHUTEIbHOMU
TOrPEeIIHOCTA B JIMHEUMHBIX HOPMHPOBAHHBIX MpOCTpaHCTBax. (CXOJUMOCTb
MOC/Ief0BaTeIbHOCTEN B JIMHEMHBIX HOPMHMPOBAHHBLIX TPOCTpaHCTBax. Kpurepun
OLIeHKM BbIUMCI€HUH.

IIpakTHUyeckoe 3aHATHE.

BbluncieHre MOrpeiHoCTemn.

CamocTosTesibHasA padoTa.

HaxoxzeHue uuc/ia OOYC/IOBIEHHOCTH  BBIUMC/IUTETLHOM  3aJauM.
OrnpesiesieHe  XapaKTePUCTHUK BBIYMC/IWTENBbHBIX 3a7auy. Bblunc/ieHue HOpM
5JIEMEHTOB B JIMHEMHbBIX HOPMHUPOBAHHBIX MTPOCTPAHCTBAX.

Pexkomenayemasi iureparypa:
OcHoBHas nuteparypa: [1, 2];
HomnonHuTenbHas tutepartypa: [1, 2, 3].

Tema 2. IHTepnio/iipoBaHue (PyHKIMM.

Jlekuus.

[Tousitne 06 wHTeprnosiuu. MHTEeprnonsiys 0000IeHHBIMA MHOTOU/IeHAMU.
VHTepnosiiuvoHHbIM MHOrousieH Jlarpawka. VIHTepriosiLiMoHHas cxema OWTKWHA.
[TorpemHOCTE ~ MHTEpHOSALMK. KoOHeuHble  pa3sHOCTM M KX  CBOWMCTBA.
VHTepnosiiuMoHHbIM  MHOrouseH HbOTOHa /i paBHOOTCTOSILMX — y3J/IOB.
Pa3peneHHble pa3HOCTH U UX CBOWCTBA. VIHTepMoJIALIMOHHBIM MHOrouwieH HeroToHa
[J11 HepaBHbIX MPOMEXYTKOB. OIleHKa MOTPelIHOCTH WHTEepIo/SIUU 1o Tabmuiie
KOHEYHBIX Pa3HOCTEM.

IIpakTHUueckue 3aHATHA.

WuTepnossitus 1o ¢dopmysam Jlarpanka U DUTKHHA.

Bbluncnenre 3HaueHUM QYHKLUM 10 WHTEPIOJISLMOHHBIM  (popMyJiam
Jlarpanyka n HeroToHa. O1jeHKa NOTPenIHOCTH.

CamocTosiTesibHas pabdora.

CocraBneHve Tabsul [jis KOHEUHBIX U pa3fie/IHHbIX pPa3HOCTeH.
WHurteprionsauyoHHble MHorouseHsl ['aycca u  CrupiuHra. VIHTeprnoJsisiLjuOHHbIE
MHorowienol ['aycca wu Crupnundra. WHTeprosisLiMoHHasg cxemMa OWTKHUHA.
BbimosnHeHWe — pacuéTHO-rpaduueckod  (KOHTPOJIbHOM — paboThl)) 1O  TeMe
«VHTepnoniALys QyHKLUN».

Pexkomenpayemasi iureparypa:



OcHoBHasi iutepartypa: [1, 2];
HomnonHuTenbHas iutepartypa: [1, 2, 3].

Tema 3. UncnenHoe jud¢epennypoBanye pyHKIUU

Jlekuus.

[Tpubn>keHHOe BLIUMC/IEHWE TPOU3BOAHON T0 eé orpefeseHuto. OlleHKa
MorpelrHocTd. KoHeuHO-pa3HOCTHasi arnmnpoKCUMalysl TPOW3BOJHBIX. BhlumncieHue
MIPOM3BOHBIX C TIPUMEHEHWEeM HWHTEePHOJSIUOHHBIX MHOrouseHoB. OlleHKa
TOTPEIIHOCTH YMCIeHHOTO JuddepeHIMpOBaHUS.

IIpakTHyeckoe 3aHaTHe.

YucnenHoe auddepeHupoBanye. OLieHKa NOrPelHOCTH.

CamocrosTesibHasA padora.

BbluncsieHvie TMPOM3BOJHBIX 0 TMpocTeduM  (opmysaM  YUCIeHHOIo
mubdepentpoBanusi.  PopMmyabl  uKMc/eHHOTO AuddepeHLIMPOBaHUSI  BbICOKOTO
nopsijika.

PexkomeH/jyemas 1uTeparypa:

OcHoBHas urepartypa: [1, 2];

HNononHuTtenbHas auteparypa: [1, 2, 3].

Tema 4. UncieHHOe MHTerpypoBaHue (PyHKIMU

Jlekuus.

ITocTaHoBKa 3a/1auu YCJIEHHOT O VIHTeTpPUPOBAHUS. dopmyibl
MPSIMOYTOJIbHUKOB, — Tparneuuid, CumrcoHa. OleHKa MOrpemHocTd (opmyn
UYMC/IEHHOTO WHTerpupoBaHus. BrluncieHve omnpezeneHHbIX WHTErpajoB I10
dopmyne 'aycca. [IpaBuio PyHre ripakThuecKol OLleHKH TTOTPeITHOCTH.

IIpakTHyeckoe 3aHaATHE.

UucneHHoe uHTerprposanue. OrjeHKa NorperHoCTH.

CamocrosTeibHas pabdora.

®dopMyJibl YUCTIEHHOTO WHTErPUPOBaHUs BLICOKOM anrebpanueckoil TOUHOCTH.
[TpubsxeHHOE BBIYKC/IEHWe HeCOOCTBEHHBIX WHTerpasioB. BhiMosHeHWe pacuéTHO-
rpaduueckoi (KOHTPOJILHOI) paboThl 10 TeMe «Yuc/IeHHOe UHTerpupOBaHUe».

Pexkomenayemasi iuTeparypa:

OcHoBHas nuteparypa: [1, 2];

MonoyHuTeNbHas auTeparypa: [1, 2, 3].

Tema 5. Unc/ieHHbIe MeTO/bI JTHHEHHOW are0pbl.

Jlekuus.

[TpubnxeHHOe pellleHHe CUCTeM JIMHeMHBbIX anreOpanuecKdX ypaBHEHUU B
cxeme ["aycca. OtleHKa rorpeirHocTi. MeTo[, HeBsi30K. [Ipub/KeHHOe BhIUKCIeHUe
oripefiesiiTesieit B cxeme ["aycca. [IpubmkeHHOe BbiurcieHne 00paTHONM MaTpULIbI B
cxeMme ['aycca. MeTo/ NpoCThIX UTepalyi pelleHus] CUCTeM JIMHEMHBIX YPaBHEHUM.
[ocraTouHOe yC/l0BUE CXOAUMOCTHM UTepaljuoOHHOro rmpouecca. OlieHka yucia
UTEepaLUi U MOTPeLIHOCTH.

ITpakTHueckoe 3aHsATHE.



WTepallioHHble MeTOAbl peIllleHUs] CHUCTeM JIMHEWHBIX —anrebpanuecKux
YPaBHEHUM.

CamocTosiTesibHas pabdora.

YMeHbllleHHe TTOTPEITHOCTH pelleHrsl 3a7jau JMHEeWHOW anreOpbl MeTO[OM
HeBsi30K. Pa3paboTka ajropuTMOB pellleHusi JUHeWHOW anreOpbl. BoinosHeHue
pacueTHo-Tpacdrueckoi (KOHTPO/ILHOM) paboThl 1o Teme «YHCIeHHbIe MeTObl
MUHENHOU anrebphI».

Pexkomenayemasi iuTeparypa:

OcHoBHas nuteparypa: [1, 2];

MonoyHuTeNbHas nuTeparypa: [1, 2, 3].

Tema 6. MeToabI IPUO/IVDKEHHSA ¥ anMIPOKCcUMAIuA QyHKIUMA
Jlekuus.

VHTerpanbHast U TOUeyHas CpeJHEeKBaJpaTUyHasi anrpoKcUMauys (yHKLMA.
[TocTaHOBKa 3a/jauM anrnpoKCcUMali (QyHKLMK 10 MeTO/ly HauMeHbLLNX KBaJjpaToB
(MHK). Beibop cucTeMbl MHeNHHO-HE3aBUCUMbIX (YHKLUN [Ji TIOCTPOEHUs
HOpMaJIbHOM cucTembl ypaBHeHur B MHK.

ITIpakTHUeckoe 3aHsATHE.

[Tog60p anmpokcumupytoliel pyHKLIUH.

CamocrosTesibHas padora.

BhlpaBHUBaHNMe SKCIepUMEHTa/lbHbIX [aHHBIX. VIHTerpasbHOe M TOUYeYHOe
npub/KeHre GyHKIWNA anrebpanyeckuMyu MHOTouieHamMu Jlexkanapa u YeOrbIiega.

Pexomenpyemas iMreparypa:

OcHoBHasi iutepartypa: [1, 2];

HononHuTenbHas tuteparypa: [1, 2, 3].

Tema 7. Unc/ieHHbIe MeTO/ibI pellieHUsI HeJTUHeMHbIX YDABHEeHHH M CUCTEM
Jlekuus.

MeToapl OTHe/ieHWe KOpDHeW ypaBHeHUMs. MeToJ] MOJIOBUHHOTO JeeHusl.
Metog kacarenbHbix (HbtoTOHa). Meton wuTepaiui. JlocTaTouHble YC/IOBUS
CXOJIMMOCTU UTEePAI[MOHHBIX MPOLlecCoB. PellleHrWe cUCTeM HeJIMHEMHBIX YpaBHEHUH
MeTO0M uTepalui. OlieHKa MOrpelHOCTH pellleHHs UTepaljuOHHBIX MeTO/J0B.

IIpakTueckoe 3aHsaTHe.

YucieHHbIe METO/bI pellieHUs] HeJTMHEUHbIX YPaBHEHU U CUCTEM.
JIaGopaTopHbIe padoTHI.

PelieHne cucteM He/TMHEWHBIX YPaBHEHUN.

CamocrosTesibHasA padora.

Pa3paboTka anrOpuTMOB UHCTIEHHOTO pellleHus HeTWHEeMHBIX ypaBHEeHUH.
CocTraB/ieHUe aJirOpUTMOB DeIeHUs] HeJTMHEeWHbIX YPaBHEHWW U CHUCTEM METO/IOM
uTeparyim.

PekomeHayemas iuTeparypa:
OcHoBHas urepartypa: [1, 2];
HononHutenbHast nuTepatypa: [1, 2,3].

Tema 8. Unc/ieHHbIe MeTOABI pelleHus



00bIKHOBeHHBIX AndepenuanbHbIX ypaBHeHui (OY)

Jlekuus.

[ToHsATHe O uHC/IeHHOM pelleHMH 3afaun Komm. Knaccudwukaiyss MeTo/0B.
Meton Ouinepa u ero mogu¢pukauuu. Meton Pynre-Kyrrtel. IlpaBuno Pyhre
MPaKTUUeCKOMN OLI€eHKU MOTPEeITHOCTH.

IIpakTHUueckoe 3aHATHE.

YucnenHoe perienve O/1Y 1-ro nopsiika Mmetofiamu Duiiepa U PyHre-KyTThi.

JIabopaTopHbie padoTHI.

PeriieHrie 0ObLIKHOBEHHBIX /H(epeHLIMaTbHbIX YPaBHEHU.

CamocTosiTesibHasi padora.

Meton Apgamca ¢ wurepauusiMu. (CocTaBjieHWe aJrOPUTMOB YHCJIEHHOrO
pewtenuss OJ1Y 1-ro nmopsigxa.

Pexkomenayemas iureparypa:

OcHoBHasi iutepartypa: [1, 2];

HomnonHuTenbHas tuteparypa: [1, 2, 3].

Tema 9. UnucsieHHbIE MeTO0/ibI 0AHOMEPHON ONMTUMM3AIUU

JleKuus.

HeobxoauMble M ZloCTaTOUHbIe YCIOBUSI 3KCTpPeMyMa B 3a/lauax OJHOMEpHOM
ONTUMHU3ALMU. YHUMOJa/NbHble (QyHKIMM. (CxeMa CyXeHUsI TIPOMeXXyTKa
YHUMOJANbHOCTH (PYHKUMU. MeTos TI0JIOBUHHOTO [lejieHus. MeTos, 30/10TOro
ceueHusi. MeTo/1 CKaHUPOBaHUSI.

ITIpakTHueckoe 3aHsATHE.

PellleHWe 3a/lau Ha HaxoXKJAeHHMe MUHUMyMa (YHKLMM OAHOM IlepeMeHHOMU
pa3HbIMH METO/IaMHU.

CamocrosTesibHasA padora.

CocraB/ieHHe anropyuTMOB 0e3yC/IOBHOM ONTUMU3ALWN A1 GYHKIANA OFZHOMN
TepeMeHHOU.

PekomeHayemas iureparypa:

OcHoBHas utepartypa: [1, 2];

[ononHuTtenbHas auTeparypa: [1, 2, 3].

Tema 10. UucsieHHbIe MeTO/ibI pellieHUus cucteM AuddepeHUaNbHBIX
ypaBHeHui ([{Y) BbICOKOro mopsijKa

JIekius.

UucneHHble MeTozbl pelieHus Y BBICOKOro ropsifka. YucieHHble MeTO/bl
pelieHus cucteM 1Y BBICOKOIO MOpsAAKa.

IIpakTHyeckue 3aHATHA.

UuicneHHble MeTobl perieHus 1Y BbICOKOTO mopsaka U cuctem 1Y BbICOKOTrO
Topsifika.

CamocTosTesibHasA pabdora.

CocrassieHue aaroputmos petieHus 1Y u cucrem 1Y BBICOKOTO MOpsiJKa.

PekomeHpyemas ureparypa:

OcHoBHas tutepartypa: [1, 2];

MononHuTenbHas auTeparypa: [1, 2, 3].



5. METO,I[I/I‘IECKI/IE PE€KOMEH/AAIIMH I10 OPraHu34allUi H3yUeHUA JUCLHUII/IHMHbI

[Tpu peanu3ari TIPOTPaMMbl AUCLUATIZIMHBI UCTIOB3YIOTCS  JIEKI[MOHHEIE,
MpaKTUYeCKUe 3aHsATUs U TabopaTopHbie paboThI.

OOIUMU [e/IIMU 3aHATHH SBJISFOTCS:

— 0000111eHMe, cUcTeMaTH3alMs, yIiyb/ieHre, 3aKpelyieHue TeopeThye-
CKUX 3HAHUM 110 KOHKPETHBIM TeMaM AUCLIUTITUHBI;

- ¢dbopMrpoBaHre yMeHUM MPUMEHSITh T0JIyueHHble 3HaHUSI Ha TIPAKTHKe,
peasin3alysi eIMHCTBA WHTE/JIEKTya/IbHOW U TTPAKTUUeCKOU /iesITeTbHOCTH;

- BbIpabOTKa TIpU pelleHUd TIOCTaBAeHHbIX 3a7iau MpodeccroHaIbHO
3HAUMMBIX KaueCTB: CAMOCTOSITe/TbHOCTH, OTBETCTBEHHOCTH, TOUHOCTH, TBOPUECKOMH
WHUIUATUBBI.

LenstMu IEKI[UHN SBIISIFOTCS:

— dbopMrpOBaHe  CHCTEMaTH3UPOBAHHBIX HAYYHBIX 3HAHUWA  TI0
IUCLIMIUIMHE C aKIIeHTOM BHMMaHHUSI Ha Haubosiee CJI0XKHBIX BOIPOCAX TMOCTPOEHHsI
MaTeMaTHUeCKHUX Mojiesel;

— CTUMy/JIMpOBaHWE  aKTUBHOM  ITI03HABAaTE/JIbHOM  JIeSITe/IbHOCTU
oOyuaroruxcs, criocobcTBytoiieii HOPMUPOBAHUIO UX TBOPUYECKOTO MbIIIJIEHUS.

B Xxome mipakTMuUecKoro 3aHsATHs obecrieunBaeTCsl TIPOLIECC  AKTUBHOTO
B3aUMOZIeNCTBUS 00yUaroluXcsl C MperojiaBaTesieM; IPUOOpPeTarOTCs TTPaKTHUUeCKUe
HaBbIKM U yMeHUs. Llesib MpaKTUUeCKOTro 3aHATHS: YIyOUTh W 3aKpermuTh 3HaHMUS,
ToJTyueHHble Ha JeKI[uM; (OpMHUPOBaHHE HaBBIKOB WCIIO/Bb30BaHUS 3HAHUWM /s
pellleHus] TIPAaKTUYeCKWX 3a/lay; BBIMOJHEHWe TEeCTOBLIX 3a/[aHHil TI0 TIPOBEpKe
TI0JIyYeHHbIX 3HAaHUW U YMEHUM.

Llensto mpoBefieHusi abopaTOpHbIX paboT  siBseTcsi  (opMUpoBaHUe
NMpakKTUUeCKUX  YMEHHWM U HaBBIKOB C  WCIOJb30BaHWEM  37IeMEHTOB
MCCJIeIOBaTe/IbCKOTO  XapakTepa,  IMO3BOJISIOUMX (G (GEeKTUBHO  MPUMEHSTh
MaTeMaTHUeCKWl armapaT B Tpoliecce pellleHUst yueOHBIX W TpogheCcCHOHaNIbHO-
OpPHEHTHPOBAHHBIX 3a/iau.

[TocTaBneHHast 1ieJib JOCTUTAETCS TIYyTEM BBIOJHEHUS OO0YYarOL[UMUCS
nabopaTopHbIX pabOT C HMCIO/b30BaHUEM METOJUYeCKUX pa3pabOTOK W KOHTPOJIS
BBITIO/THEHUsI paboT mperio/iaBaTesieM.

CamocTosiTennbHass pabora oOydJaronuxcss HarpaBjieHa Ha yriaybseHue W
3aKperyieHWe 3HaHUM, TIOJyueHHBIX Ha JIEKLUAX W JPYTMX 3aHATHSAX, BBIPAOOTKY
HaBBIKOB CaMOCTOSITEJIbHOTO aKTUBHOTO TMPHOOpeTeHUsT HOBBIX, [OTIOJHUTE/TbHBIX
3HaHWM, TIOATOTOBKY K TIPEJCTOSIUM 3aHSATUSAM, BBITIOJIHEHHE PACUETHO-
rpacdrueckux (KOHTPOJIbHBIX) pabor.

6. OneHouHble MaTepHa/bl 10 AUCHUIIMHE

Teky1uii KOHTPOJIb YCIIeBaeMOCTH 00ecrieurBaeT OljeHHWBaHUe X07la OCBOeHUsI
JMVCLIUTUIVHBI, TIPOBOAUTCSI B COOTBETCTBUU C COZIep>KaHUEeM JWCLIUIIIMHBI 110 BUIaM



3aHATUM B (opMe OMNpoca, pellleHds 3a/lau, TeCTUPOBaHWS, pelleHus 3ajady,
BBITIO/THEHUSI pacueTHO-rpaduueckrx (KOHTPOIBHBIX) PaboT.

[TpomMexxyTouHasi aTTecTalds obecrieurMBaeT OL[eHHBAaHHE TPOMEXYTOUHBIX U
OKOHYATe/IbHbIX pPe3y/bTaTOB OOyUYeHUs 110 AUCLUIIIMHE, TIPOBOAUTCS B (opme
3ayeTa.

6.1. IlpumepHbIe O1jeHOYHbIe MaTepHUaibl:
6.1.1. Tekyiero KOHTpo/IA
ITpumepHBIe BONIPOCHI /1A oripoca:

1. Knaccudukaiiys BbIUMC/IATE/TbHBIX METOZOB.

2. TMpaBwia 3arvicy abCOMIOTHOM MOTPEeITHOCTH.

3. TlpaBua 3anMcyh OTHOCUTETbHOU MOTPEILHOCTH.

4. OrpesiesieHrie  BepHbIX 1Mp B pe3yabTaTe 10  abOCOJIFOTHOM
MOTPELHOCTH.

5. OnpenenieHrie BepHbIX LUM(P B pe3yJbTaTe II0 OTHOCUTETBLHOU
TOTPELHOCTH

6. Apudmetrrueckue orepalid Haj NpUOMKeHHbIMUA urciamMu. OlleHKa
MOTPEIHOCTH.

7. KOppeKTHOCTh BbIUMCIUTENBHOMU 3a/lau.

8. OO0yC/I0B/IEHHOCTh BBIUMC/TUTEILHOM 3a/1auH.

9. HopMa /IMHeMHOr0o HOPMHUPOBAHHOTO MMPOCTPAHCTBA.

10.I1puMeps! TMHEMHOTO HOPMUPOBAHHOI'O NMPOCTPAHCTBA.

11.HopMbl BeKTOPOB ¥ MaTpuLj.

12.HopMbI (hyHKIIMI, HETIPePLIBHBIX HAa OTpPe3Ke.

13.PaccTtosiHue B TMHEWHBIX HOPMUPOBAHHBIX MPOCTPAHCTBAX

14.CxXoguMOCTh MOC/IeJOBAaTe/IbHOCTEM B JIMHEHWHBIX HOPMHUPOBAHHBIX
IPOCTPaHCTBaX.

15.TTocTaHoBKa 3a/jauyl UHTEPIIO/IALIUU.

16.YcnoBue  cyljecTBOBaHUSA  €AUHCTBEHHOI'O  UHTEPHOJISLIMOHHOIO
MHOI'OYJ/IeHa.

17.VHTepnoasitiMOHHbIA MHOTOU/IeH JlarpaHxa.

18.VIHTeproIsALIMOHHBIM MHOTOU/IEH DUTKHHA.

19.VHTeprnonsALMoHHbIM MHOTOYIeH HbroTOHa.

20.KoHeuHble U pa3zie/iéHHbIe pa3HOCTH (QYHKLIUU.

21.TTopsimoK TOYHOCTU TI0 MIAary MpPOCTeNIUX (OpPMyJ UKUC/I€HHOTO
b depeHLIMPOBaHUSI.

22.TTopsifoK TOYHOCTH T10 1Iary popMyJ1 UNC/IeHHOT0 UHTerPUPOBaHUSI.

23.[JocTaToyHOe yCI0BHE CXOAWMOCTA METOZAA WTepalyi AJsi pelleHus
CJIAY.

24 KpuTepuli anmnpokcuMauvv (QyHKOUM TI0 MeTOJy HauMeHbIIUX
KBa/|paToB.

25.11paBusia oteneHusi KOpPHEW HeJIMHEWHBIX YPaBHEHHUH.

26.YcioBue CxoAUMMOCTM MeToJla HblOTOHa pellleHUsI HeJTMHEeMHBIX
yPaBHEHHUU.



27.Knaccudukaiysi METOJ0B pellieHrst 0ObIKHOBeHHBIX Y.

28.TTops0K TOYHOCTH T10 II1ary MeTO/IOB pellieHus] 0ObIKHOBeHHBIX [1Y.

29.ITocTaHoBKa 3a7jaur uncaeHHOro pemenust O1Y nepBoro nopszaka.

30.ITpaBuno mnipuBegenuss OY BbICOKOrO Topsifka K cucreme OY
TepBOro MnopsijKa.

IIpumMepHasa TeMaTHKA pacyeTHO-rpaduuecKkux (KOHTPO/IbHbBIX) padoT:
1. VHTeprionsiuys QyHKLIUM.

2. Uuc/ieHHOe UHTerpUpOBaHue.

3. UucsienHbie metobl peienust CJIAY.

TunoBbie 3aaumn:
1. Okpyrnss ukcaa Ao Tpex 3Havaiux 1udp (1o npaBuay A0TOMHEHHs ), OTIpe/ie/IuTe
abCO/MIOTHYI0 Y OTHOCUTE/TbHYIO TTOTPEIITHOCTH TMOTyUeHHBIX IMPUO/IKeHHbBIX UHCeJT:
a) a=2,1514.
0) a=94,525.
2. Omnpegenure abCOMOTHYIO TIOTPEITHOCTh TIPUOMKEHHBIX UHCeT TI0 UX

OTHOCHUTE/ILHBIM [TOTPEIIHOCTAM U KOJMUYECTBO BePHBIX 3HAYaIUX LUQp:
a) a*=13267; s,

6) a*=0,896; k.
3. Onpepenvire KOJUYECTBO BepPHBbIX 3HAKOB B UuC/e Xx*, eI W3BECTHA ero

abCO/TFOTHAs TIOTPEIITHOCTD:
a) x*=0,3941; -,

0) x*=345,831; Ik,
B) x*=0,00035; Ik,

4. Hatigute cyMMbI PUOJIMKEHHBIX UKCe]T, YKaKUTe UX TTOTPEeIIHOCTA U KOJTMUYeCTBO
BepHbBIX 3Haual[uX HUQp, CunTasi BCe 3HaKU B ClaraeMbIX BePHbIMU

a) 0,145+321+78,2;
6) 0,301+193,1+11,58;
5. HaﬁAHTe CYMMBbI HpI/I6J'II/I)KEHHI:>IX quncesl, YKaXKHUTE UX TIOIrPeIIHOCTH U KOJIMYeCTBO
BE€PHBLIX 3HAUAINX I_[I/I(l)p
X, =23,44; Alx,)=0,22;
X3 =201,55; Alx3)=0,17
6. Haligute mpou3BefieHue TIPUOIKEHHBIX UHCe/, YKa)KUTe WX TIOTPeIIHOCTH U

KO/MYeCTBO BepHBIX 3Hauallux LU(p, CuuTasi BCe 3HAKM B MCXOJHBIX JaHHBIX
BEPHBIMU:

a) 349 8,6;
6) 251 1,743,



7. Haiinute yacTHOe mpuUOIMKeHHBIX UKCesI, CUMTask B UCXOAHBIX JAaHHBIX BCE 3HAKU
BepHbIMU:

a) 5.684:5,032;
6) 0.144:1,2
8-9. Bblunciute 3HaueHWe (YHKLMU TPU YKa3aHHOM 3HAaueHUU TePeMeHHOM X,

HaﬁAHTe a6COJ'[I-OTHy1-O N OTHOCHUTEJ/IbHYIO IIOTDEIIHOCTH pe3yJ/ibTdTd, OLIEHUTE
Ka4eCTBO pe3yJ/ibTaTa I10 ITOIr'perHOCTH.

a) v =x7 sin x 1pu x =+/2 (V2 ~1,414);
6) ¥ =xInx mpu x =7 G ~3142),

10-11. Beruncivre 3HaueHWe (YHKLMU TIPU yKa3aHHBIX 3HAUEHHUSX apryMeHTOB.
O1ieHUTe KaueCTBO pe3yJibTaTa Mo abCOMOTHON M OTHOCUTETbHOM TTOTPELIHOCTSIM:

a) U =lnlx; +x2) % =097, x, =1,132;

2
X1+ X
6) U="1""2; x =328 xp=0932 x3=1132,
0
12-13. KakoBa fio/pKHA OBITH TOYHOCTH apryMeHTa X, UTOOBI IOTyYUTh 3HaUeHUsT
(YHKLIMK C TOUHOCTBIO Ay =01 107 °7?
a) y =x3 -sin x; x=+2:

5

6) y=xlnx; x=m

14. C Kako¥ TOYHOCTBIO [JOJDKHBI ObITh BBIUMC/IEHBI apI'YMEeHThI, YTOObI MOrPeIIHOCTh
BBIYMC/IeHUsT PYHKIMY COCTaB/IsiIa Ay =0,5 107 4?

U =lnly +x3) x =09731; x, =113214.

15. [1aHbI BEKTOPBI:

'
= N O w
.

Belunc/mth Ux m-, (-, k-Hopmsl ¥ Haittu paccrosuusid(4,B) u d(C,D) pna
Ka)XKJJ0M 13 3TUX HOPM.

16. [TaHbI ABa BEKTOpa:
-1 1
A= , B=

Ha koopguHaTHOU miockoctd OxjXp yKasaThb MHOXKECTBO TOUEK c<1;X2 ), OJ1s1
KOTOPBIX:

[|Xx - All +[IX - B[, =4,

17. BbluMCIUTL paBHOMEpPHbIe M KBaJpaTHUHble HOPMbI (DYyHKIIMM xX©) u y&) u
onpesenuts paccrosue 4G, y), u dGy)p2 .



xX=1-t, y©O=c>-+¢, telog].

18-19. Havitu nipefe/nbl moC/ie0BaTe/IbHOCTE BEKTOPOB M MaTpUL] IpuU k— o

VakZ - 3

2Kk + 1

a .
) Uc + 32 ’
2K 2

12k +5 6k- 5
Jo7k3-6 1-Vk*+3

_ 4k+2
k

0) )
L+3l/k
1- k2

5

20. ITToka3aTh, UTO IOC/eAOBaTe/JbHOCTb (YHKIUI 0] CXOJUTCS B CpelHeM
KBaZpaTUYHOM K TIpe/ie/TbHOU (DyHKLIUU x(©):

W= 1.k refor] x0=1, cefod]
k=,2,...

b

21-22. TlocTpouTb WHTEPHOJISALIMOHHBIM MHOrouieH JlarpaHka Mo CJegyrolydM
JIAHHBIM:

a)
i 0 1 2
X; 2 3
Yi 1 3 2
6)
i 0 1 2
X; 1 2 4
Vi 2 3 5

23-24. BbIUUC/IUTD 3a/laHHble UHTerpasbl 1o (opMysiaM NpSIMOYTOJbHUKOB,
Tparneuyt U CumrcoHa npu n =2 1 n =4, OLUeHUTb MOTPELIHOCTb Pe3y/IbTaTOB.

dx

1
[, 1="~0y785.
01+X 4
todx
[7 , I=In2~0693.
01+X

25.PellTh CUCTEMBI TMHEWHBIX a/reOpandyecKux YpaBHEHUM MeTO/[OM UTepariyil.

5 0 1 11 2
A=| 1 3 -1|, B=| 4|, g=1].
-3 2 10 6 1

26. MeTo/i0M UTepalj{ii peluTh HeJIMHEeHHbIe YPaBHEeHHsI C TOUHOCThI0 €=107



x*-3x-20=0 G>0);

27. Hailitu pemenue 3aauu Ko auddepeHMaIbHOTO ypaBHEHUs] T1€PBOTO
ropsiika Ha otpe3ke [a,b] c marom h=0,1meTomom Siisiepa. OLIeHUTH TOrPEITHOCTD
I10 TIpaBu1y PyHre.

1

1
Y| x2=0,1<x<2, [p(X)ZE

X- - .
X

_1+xy
=2

v

28. Haiinure uncieHHoe perienue 3agaun Ko metozom Ditnepay’ =0,25y% +x* |
y(0) = -1 Ha untepBase [0; 0,5] c marom 0,1. OueHUTe NOrPeUIHOCTb METOZA,
WCII0JIb3Ys IIpaBUIo PyHre.

Tunossie 3d/idHUA NI TeECTUPOBAHHUA:

Bonpoc 1.
Ecmn nocnenoBaresibHble 3HaueHUs (DYHKLWM, SIBJSIOLIENCS pelleHWeM 3aJauud
Komwm ans gudQepeHIMansHOro ypaBHEHMsY =2Y € HauyaJbHBIMM - YCIOBUSMHU
y(x,)=y,, x=x,, HaxozaTCA 1Mo MeTozy Jiinepa c marom 0,1, To ¥, paBHO ...
OTBeThl:  a) X *+0,2y,

0) L2y,

B) Yo+ 0,2x,

F) O: 2y 0.
Bomnpoc 2.
C TmOMOIIbI0 KBaZpaTypHbIX (OPMY/J HWHTEPTOSLIMOHHOTO THUMA MOTYT ObITh
pelLleHbl 3a/ja4uu
OTBeThl:  a) UACAEHHOTro AU(depeHLPOBaHUS

0) urcneHHoro peleHus AuddepeHLaIbHbIX YPaBHEHUN

B) UMC/IEHHOTO UHTErPUPOBAHUS

') YUCJIEHHOTO PelleHrs] HeJTMHEUHBIX YPaBHEeHUM
Bompoc 3.
KeagpatypHass ¢opmyna HbtoToHa-KoTeca ¢ Tpemsi y3/laMM Ha3bIBaeTCs TaKKe
dbopmyioii
OTBeThl:  a) NPSAMOYTOJIbHUKOB

0) Tpameruit

B) Pynre

r) CumrcoHa.
Bonpoc 4.

IIpu HavaneHOM ycnoBun Y(x,) =Y, UTeparMoHHas MOC/Ie[0BaTeNbHOCTD C IIAroM h
MeToza Oiiniepa peleHus 3ajaur Komm gana auddepeHIManbHOrO  ypaBHeHHs
vy =f(x y)umeer Bug
OTBeTbl: Q) Vi =Y + [ (x,y,), i=0,1,...

0) Yiu =V +hf (x,y,), i=0,1,..

B) Yiu =¥;- [ (x,y), i=0,1,...



) Yin =hf (x,y), i=0,1,.
Bonpoc 5.
[TopsifoK TOUHOCTU MeTo/la Duepa pellieHUs 3aaur Koy no mary
Oteers:  a)O(h)

6) o(h)

B) 0(n’)

r) o(x*).
Bompoc Neb6.

[Topsimok ToyHOCTH MeToza Dusiepa-Koiu 1o 1ary
Otsetbi:  a)O(h)

6) o(n*)

g) O(n*)

r) o(n*).
Bonpoc 7.

CyMMapHas TIOrpeIHoCTL MeToza Jiinepa-Komu umeet nopsjok
Otsetsr:  a)O(h)

6) o(r*)
g) O(r’)
r) o(x*).

Bompoc 8.
CymMapHas norperHocTs Metoga PyHre-KyTra nMmeeT nopsijok

Orsers:  a) O(h?)

6) o(n’)

) O(h*)

r) o(r),
Bonpoc Ne9.
PemieHrie cucTteM JIMHEWHBIX anreOpanyeckux ypaBHeHMM B cxeme ['aycca
YKUCJIEHHBIM METO/IOM COCTOUT B MPUBEI€HUH MaTPULbl KO3(PPULIMEHTOB CUCTEMBI K
OTBeThl:  a) IUAaroHa/JLHOMY BUAY

0) eIMHUYHOM MaTPUIIE

B) MaTpHLie MeHblllel pa3MepHOCTH

') TPeyrOJIbHOMY BUJY.
Bomnpoc 10.
BeluvcieHve — onpefenvrenss = METOAOM — MOC/EOBATE/NIbHOTO  HCK/IHOUYEHHUS
HeW3BeCTHBIX Tpe/ro/araeT rpruBeieHrue MaTPULIbI K
OTBeThl:  a) AMArOHa/ILHOMY BUAY

0) Tpeyro/sibHOMY BUY

B) MaTpHLIe MeHbIIIeN pa3MePHOCTH

') TpexiuaroHabHOM.



Bompoc 11.
MeTogom  Dijiepa  HaWTM  NpuOMMKeHHO  3HaueHwe Y(1,01) pelLleHUsI
dy _,»
A depeHIaTbHOTO  ypaBHEHUs! I —27
ycnoButo: npu t =1 y =6 ppibpas mmar h =0,01.
OtBethl:  a) 3,41
6) 6,14
B) 5,01
r) 3,21.
Bompoc 12.
[TocTpouTh WTEpPALMOHHYIO TI0C/Ie[I0BATeTbHOCTE MeTo/la HbIoTOHA [jis peliieHus

ypaBHeHUA 10x- e* =0.

+2t*,  yJIOBIIETBOPSAIOLIETO HAaYaJbHOMY

10x, - e™
Oteetel:  a) x,,, =X, - —"——
10- e™
0) x,,, =10x_ - e™
L
B) X ., ——e"
) n+l 10
X
r) Xpsp =X ~ e'f
Bompoc 13.
MetosoM  Diinepa  HaWTM  TipubmmwkeHHO  3HaueHue y(1,01) pellieHus
dy _Y . s
b depeHIaTBHOTO yPaBHeHUs - —?+3t ,VAOBJIETBOPSIIOLETO  Haya/lbHOMY

ycoButo: ripu t =1 y =4 Bpibpas mmar h =0,01,
OtBetol:  a) 4,07
6) 1,01
B) 5,41
r) 3,01.
Bompoc 14.
[ToCcTpouTh UTEpAIMOHHYIO TOC/IeI0BAaTeIbHOCTE MeTo/a HblOTOHA /i peleHust
ypaBHeHHUs x*+3x°-3=0.
OTBeTel:  a) X, =X, - 3x,” - 3

6) x,,, =(3x,- 3)°

X =X -
B) n+l n 3x”2 +6Xn
F) Xn+1 :Xn - 3
Bompoc 15.
MeTogoMm  DJiiepa  HaWTH  NpUOMKeHHO  3HaueHue Y(1,005) peleHust

Y _pY
d ¢
ycnoButo: nipu t =1 y =4 ppibpas mmar h =0,005,

nuddepeHIIMaTLHOTO  ypaBHEHUS +4t’ | y[IOB/IETBOPSIIOLIETO0 HAYa/JbHOMY



OtBetbl:  a) 3,005

0) 6,14

B) 4,06

r) 3,01.
Bompoc 16.
HOCTPOI/IT]) UTEPAIMOHHYIO T10C/IeA0BATE/IbBHOCTE METO/d HeroToHa AJIA pelIeHrs
ypaBHEHUST X~ sinx =0,25,

x,-sinx - 0,25

OTBeTbl: @) Xu1 =X, -
1- cosx,

0) Xuu =X, - sinx,
B) X, =sinx, +0,25
T) Xp =X, 0,25,
Bompoc 17.
Metogom  Oiinepa  Hath  TipubmwkeHHO  3HaueHwe Y(1,02) peleHust

d
nvddepeHLIaTbHOTO ypaBHeHHﬂd—)t/:BtlSHz, YAOB/IETBOPSIOIIEr0  HayajlbHOMY

ycioButo: ripu t =1 y =4 Bpibpa mar h =0,02,
OtBethl:  a) 4,26
6) 6,14
B) 3,42
r) 4,12.
Bompoc 18.
[TocTpouTh WTEpPALMOHHYIO TI0C/Ie[I0BATeTbHOCTE MeTo/a HbIoTOHA i pellieHus
ypaBHeHHUs x° +2x*> =4,

1
OTBeThl: Q) X, =(4-2x°)°
xn5 + 2xn3 -4

4 2
5x, +6x,
2

6) Xn+1 :Xn -

B) X, =5x * +6x
T) X =X, - 4,25,
Bompoc 19.
Metog Ouiniepa pemieHusi 3afauv Komm wmeeT CyMMapHbIA TOPSIIOK TOYHOCTH
OTHOCHUTEe/ILHO I11ara h
OtBeTbl: @) h

6) h*
B) h*
r) h°.
Bomnpoc 20.
Metogom  Diinepa  HakiTh  mipuOmwkeHHo — 3HaueHwue Y(1,01) peleHust

b _3Y 4o
mubdepeHLIMaTLHOTO  YpaBHEHUS i —3t2 +2t" ) yaOB/IETBOPSIIOLLETO Haya/JbHOMY

ycioButo: Tiput =1 y =5 Bpibpas miar h =0,01,
OtBethl:  a) 15,05
6) 5,0



B) 5,17
r) 3,05.

6.1.2. IIpome)XyTOUHOU aTTeCTALMHU

le’IMeprIﬁ nepedyeHb BOIIPOCOB, BBIHOCUMbIX Hd 3d4€T C OHEHKOﬁ

1. MaremaTtrueckoe MO/Je/IMPOBaHME U pelleHrWe WH)XEHepPHbIX 3aJau Ha
[TK.

2. Knaccudukaiiys BIUMC/IUTETBHBIX 33/1au.

3. KOppeKTHOCTh BBIUUC/IUTE/IBHBIX 3a/au.

4. OO0yCOBIEHHOCTh BBIUKMCIUTETBHBIX 3a/au.

5. Knaccudukaiiys BIUACIUTETbHBIX METO/IOB.

6. MeTozibl 9KBUBa/IEHTHBIX ITpeoOpa3oBaHuid. [IprMepsi.

7. Metopp! annpokcuMariyu. Iprmepst.

8. YcioBue cxoAUMOCTU METO/0B armnpoKCUMAaLUHU.

9. [IpsiMble (TOUHBIE) BBIYMCIUTETBbHBIE MeTOABL. [IprMepsl.

10. HWrepanjoHHbIE BIUUC/UTEIbHBIE METObI. [IpruMephl.

11. CraTtucTtuyeckue BbIUUCIUTe/IbHbIe MeTO bl [IpuMepsl.

12.  YcnoBue CXOOUMOCTU M OCTAHOBA UTEPALIMOHHBIX METO/0B.

13. HcTouHMKM W KiacCU(UKALMS TOrPELIHOCTEN UKCAEHHOrO peLleHust
3a/1auM.

14.  IIpubmkeHHble uncia. [IpaBuia 3anucy NpUOIMYKeHHBIX UYKCeT.

15.  AGcoJstoTHasi IOTPelTHOCTb TPUOIMKeHHOTo urca. [TpaBusia 3amnucu.

16. OrHoOcUTeNbHAasi TIOTPELIHOCTb MPHUOMMKEHHOro uucia. [IpaBuwia
3arrcH.

17. Tlonsitue BepHOU 1MpPEI B TIPUODKEHHOM 4YHC/le W TPaBU/IO
HaXO0XK/eHUs.

18.  TlorpemniHoCTb CYMMBbI U Pa3HOCTU TTPUO/IMYKEHHBIX UHCeJT.

19. TlorpemiHoCTh MIPOW3Be€HUS M YaCTHOTO TIPUO/IMPKEHHBIX YHCe.

20. TlorpeliHOCTb BbIUKC/IE€HUS (PYHKLIMM OJTHOM TTlepeMeHHOM.

21. TlorpelliHOCTb BBIUKC/I€HUS (PYHKIIMM HECKOTBKUX TepeMEeHHBIX.

22. Ob6paTHasi 3ajjlaya TeOpPUM TIOTPEIIHOCTU MJii (PYHKLUU OJHOU
TiepeMEeHHOMN.

23. OOpaTHasi 3a/laua TEOPWM IIOTPEITHOCTU /i1 (PYHKI[MM HECKOJIbKUX
TiepeMeHHbIX.

24. TlorpeirHoCcTb apu(pMeTUUeCKHUX Orepalyid Haf TpUOIKeHHBIMU
YKMC/IaMU.

25. TlorpeiiHocTh (DyHKIUH.

26.  Ocob6eHHOCTH MalIMHHOW apu(MeTHKH.

27. TloHsiThe TMHEWMHOTO HOPMUPOBAHHOTO TIPOCTPaHCTBa. [IpuMephl.

28. TloHsiTe HOPMBI B IMHEMHOM HOPMHUPOBAaHHOM MPOCTPAaHCTBE BEKTOPOB.

29. TloHsiTe HOPMBI B TMHEMHOM HOPMHUPOBAaHHOM MPOCTPAaHCTBE MaTpPMI].

30. TloHsiTMe HOpPMBI B IMHEMHOM HOPMHUPOBAHHOM MPOCTPAHCTBe (PYHKIUM,

HerpepbIBHbIX Ha OTpe3Ke.

31.

[TonsiTHe KyOnueckoil HOpMbI. [IpuMepsI.



32. TloHsiThe OKTa3AprUUYeCKOU HOPMBI. [Ipumepsl.

33. TlonsiTie paBHOMEPHOW HOPMBI. [Ipumepsl.

34. TlonsiThe KBaJipaTUYHOM HOPMBI [IpriMepBl.

35. BbluncieHre pacCTOSIHUS B IMHEMHBIX HOPMUPOBAHHBIX MPOCTPAHCTBRAX.

36. BbruncneHve abCOMOTHOM U OTHOCUTETHHOM TIOTPeITHOCTU B JIMHEMHBIX
HOPMUPOBAHHBIX TTPOCTPAaHCTBAX.

37. CXOguMOCTh MOC/Ae[0BaTeJIbHOCTEM B JIMHEMHBIX HOPMHUPOBaHHBIX
TIPOCTPAHCTBAX.

38. [TIlonarue 06  wuHTeprnosisaumu.  VIHTeprionsiusi  0000IeHHBIMU
MHOTOUY/IeHaMU.

39. VHTeprnionsiMOHHBIM MHOrOusIeH Jlarpanxa.

40. HHTrepnoJsigLyoHHas cxeMa JTKHHaA.

41. TlorpemHoCTb UHTEPHOJISALMYU 110 hopMysie JlarpaHika.

42. KoHeuHble pa3HOCTU U UX CBOMCTBA.

43. NVHTepnonssLvoHHbIM MHOTOWIeH HbrOTOHA [/151 pABHOOTCTOSIIIUX Y3/10B.

44. Pa3zgeneHHble Pa3HOCTH U UX CBOMCTBA.

45. VHTepnonsiOHHbBIN MHOI0YJ/IeH HproToHa i HepaBHbBIX
TIPOME)XYTKOB.

46. OrleHKa TOrPelIHOCTH WHTEpIO/ISALMM  TI0 Tabsvile  KOHeUYHbIX
pa3HOCTeN.

47. TlpubmmwkeHHOe BBIUMCIEHHE TIPOM3BOJHON TI0 €€ orpejieieHHIo.
OLieHKa MorperHoCTH.

48. KoHeyHO-pa3HOCTHas anrnpoKCUMaLUs ITPOU3BOHBIX.

49. Bblukc/ieHMe TPOU3BOJHBIX C HCIO0J/Ib30BaHKWE WHTEpPIIOJIALMOHHOIO
MHOrousieHa Jlarpassxa.

50. BrluncieHve TIpOM3BOJHBIX C WCIIOJIb30BAHUMEM HWHTEPIIO/ISLIMOHHOTO
MHorouieHa HeroToHa.

51. BbluncieHye TTPOM3BOJHBIX B IPOMEXKYTOUHBIX Y3/1aX TaO/IULIBI.

52. @opMyJ/ibl MPIMOYTOJILHUKOB UUC/JIEHHOIO0 WHTerpupoBaHus. OljeHKa

TIOTPEIIHOCTH.

53. ®opmyna  Tpameuuid = YMCIEHHOTO  WHTerpyupoBaHus.  OlleHKa
TIOTPEIIHOCTH.

54. @opmysna CHUMIICOHA  YWCJIEHHOrO  WHTerpupoBaHus.  OrjeHka
TIOTPELLHOCTH.

55. IIpaBuso PyHre npakThueCKou OLIEHKH MOTPelHOCTH.

56. OueHka MNOrpelIHOCTH pe3y/bTaTa YUC/IeHHOTO WHTerpyupoBaHUs II0
Tab/IM1[e KOHEUHBIX Pa3HOCTEH.

57. Tlopsimok TouHOCTH (DOPMYJT UMCJIEHHOTO UHTErPUPOBAHUSI.

58. ®opmyia ['aycca unc/ieHHOr0 UHTEerpUPOBaHUSI.

59. Unc/ieHHOe WHTerpUpOBaHWe HeCOOCTBEHHBIX WHTErPaioB TE€PBOTO

poza.

60. UwucieHHOe WHTEerpupoBaHMe HeCOOCTBEHHBIX WHTErpajioB BTOPOIO
poza.

61. [IpubmkeHHOe  pellleHHWe CHCTeM JIMHEWHBI3  anreGpanuecKux
ypaBHeHUU B cxeMmce ["aycca.



62. TIpubmkeHHOe BHIYMC/IEHHWE OTIpeieiuTeNs B cxeMe ["aycca.

63. ITIpubmkeHHOe BHIYMC/IEHHE 00paTHOM MaTpUILIbI B cxeMe ["aycca.

64. Wrepaiuonnenii Metof pemenuss CJIAY. HeobxoauMoe 1 J0CTaTOUHOE
YCJIOBUS CXOAUMOCTH MeTO/A.

65. IlocTaHOBKa 3a/lauM YKCJIEHHOTO pelleHusI HeJTMHEUHbIX YpaBHEHHUHU.
TpeboBaHve K (yHKUMM U K €€ TepBOM M BTOPON MPOM3BOAHBIX HAa y4YacTKe
HeTpepbIBHOCTH (QYHKI[UH.

66. ['padguueckuii MeTos OTAe/€HHSI KOPHEN HEJTMHEMHOTO YPaBHEHUSI.

67. AHaIUTUYECKUU MeTOJ, OTAe/NeHNs] KOpPHEU HeJTMHEMHOTO YpaBHEeHUS.

68. MeTton AMXOTOMUY YMC/IEHHOTO pelleHUs] HeJIMHEMHOTO YPaBHEHUSI.

69. Meton  HbioToHa  (KacaTe/bHbIX) TIPM  UYKWC/IEHHOM  pellleHur
HeJTMHEeMHOT0 YPaBHEeHMUSI.

70. [JocrarouHOe YyC/IOBHe CXOAUMMOCTH MeToja HbloTOHa peleHus
HeJIMHEMHOr'0 YpaBHEHUs.

71. IlocTaHOBKa 3a/lauy YMCJIEHHOTO peIleHUs HeJWHEWHOrO ypaBHEHUS
MeTO/IOM UTepaLui.

72. [DocTtaToyHOe yC/IOBHe CXOAUMOCTA MeTOJa MTepalvi pelieHust
HEJTMHEMHOr0 YpaBHEHUS.

73.  OueHKa 4Mc/a uTepaLyii Mpy pelleHnd HeJTMHEMHOTO YPaBHEHHS.

74. MeTtopn uTepalui pelleHrs HeJTMHEMHOTO YpaBHEHHS.

75. ITlocTaHOBKa 3ajjaud UWCJIEHHOTO peIIeHHs CUCTEM HeJIUHEeHWHbIX
yPaBHEHUM.

76. I'paduueckoe oTHe/ieHHe KOPHEN CUCTEMbI HeJTMHENHBIX yPaBHEHU.

77. JlocTaToyHOe yC/JIOBHE CXOJAUMOCTH MeTOJa WTepalyi TIpU pelleHuur
CUCTeM HeJIMHEVHBIX YPaBHEHU.

78. IlpaBWio [OCTMKEeHUSI [OCTAaTOUHOrO YC/J0BUS CXOAUMOCTH MpoLiecca
vTepaluyi NPy pelleHrur CUCTeM HeJTMHEHMHbIX YPaBHEHUMN.

79. Mertop utepaiuii pelieHrs CUCTeM HeJIMHeHMHBIX YpaBHEHUM.

80. [IloctaHOBKa 3aZi@ud TOYEUHOM aNmnpoOKCUMaLuu (QYHKUAA MeTOZOM
HauMeHbLIMX KBazpaToB (MHK). Kpurepuii anmpokcumaryy no MHK.

81. [IlocraHOBKa 3aaud WHTerpajbHOM amnmpoKCUMaLuy (QYHKLUKA 10
MeToy HauMeHbLIMX KBagpaToB (MHK). Kpurepuii annpokcumaryy no MHK.

82. 3amuch HEOOXOJUMOTO YCIOBUSI MMHMMYMa KPUTEPHs arlpOKCHUMAalin
MeTO/i0M HauMeHbIMX KBajipaToB (MHK).

83. CocraBneHre HOpMaJIbHOU CUCTEMBI JIMHENHbIX YpaBHeHur B MHK.

84. ToueuHas JMHelHas anrnpokcUMauys QYHKLMA MeTOAO0M HauMeHBIINX
kBagpatoB (MHK). CocraBneHue CUCTEMBI JIMHEUHBIX YPaBHEHWUW [JIsl peLleHus
3a/lauul.

85. UHrerpasbHasi  /JuHeWHasi  anmnpoKCUMalusi  (PYHKIUH  MeTO[oM
HauMeHbLIMX KBagpaToB (MHK). CocraBrieHre cucTeMsbl JIMHEWHBIX YPaBHEHUM IS
pelleHrs 3aaun.

86. CocraBneHve TabauLbl [Ji OLIEHKM TOTPELIHOCTH amnmnpoKCHMAaLun
(YHKLUMKA METOA0M HauMeHbIIMX KBa/paToB. OLjeHKa MOrpelHOCTH anfpOKCUMaLuu
110 M-HOPME.



87. CoctapneHve TabauIbl fJi OLEHKH TIOTPEITHOCTH ammpOKCHMAI[UN
GyHKUMNA METOJ0M HauMeHbIIMX KBa/ipaToB. OljeHKa MOrpelHOCTH anfpoKCUMaluu
1o k-Hopme.

88. OueHKa TmNOrpemIHOCTH aNNpoOKCUMalM  (QYHKLUMKA TI0  MeTOZAY
HaWMeHbIINX KBaJ[paTOB.

89. BblpaBHUBaHWE HCXOAHBIX [JJAHHBIX W T10A00p amNMpOKCHMUPYIOIEH
(yHKIIMM MeTOZIOM HauMeHBIIINX KBa/IpaTOB.

90. IlocraHoBKa 3amauu uuc/ieHHOro pemeHus O/lY mnepBoro mnopsjka.
Knaccudukaiys MeTo10B.

91. Metopg Dunepa unciaeHHoro pereHuss OY nepBoro nopszaka. ITopsigok
TOYHOCTU MeTOo/a I10 1Iary.

92. Metog Ounepa-Komm uncienHoro peuenus OY mepBoro nopsijka.
[TopsiloK TOUHOCTH MeTO/ia I10 Liary.

93. Mertog Pynre-Kyrra uucienHoro peutenuss O/Y nepBoro mnopszxa.
[TopsiloK TOYHOCTU MeTo/a I10 LIary.

94. Mertop AzamMca yncieHHoro peutenys O1Y niepsoro nopszaka. [Topsgok
TOYHOCTU MeTOo/a I10 Luary.

95. IlpaBwio PyHre oLjeHKM MOTPelIHOCTH 4YucaeHHOro petueHus OY
nepBoro nopsigka. CoctapsieHre TabIULIbI /151 OLIEHKU MO PeIIHOCTH.

96. TIlocraHOBKa 3a/jlauM YMCIEHHOrO peLleHHs OJHOMEPHOW MWUHUMU3ALUU
¢byHKUMU. [locTaToyHOE yC/I0BHe YHUMO/IaTbHOCTU (DYHKI[MY Ha OTpe3Ke.

97. MeTtog N0JIOBUHHOTO ZiefieHUs1 OJHOMePHOW MUHUMU3al[iX (PYHKLIUU.

98. Mertoj «30/I0TOrO CeueHUs» OJJHOMEepPHONH MUHUMU3ALUK (QYHKIUH.

99. Meroj CKaHMPOBaHUS OIHOMEPHOW MUHUMM3ALMX (DYHKLIUA.

100. IlocraHOBKa 3a/jauM UYMCJIEHHOTO pelleHuss HOPMaJbHOU cuctembl 1Y
I1epBOro MopsJKa.

101. Meton Pynre-Kyrtra pelieHvss HOopMasibHOUW cuctembl /1Y mnepBoro
ropsiAiKa.

102. Metop Diiiepa pelieHrss HOpMaJbHOW CUCTeMbI Y repBoro nopsjka.

103. Cnocob npuBegeHusi cucteMbl 1Y BBICOKOTO MOpsiiKa K HOPMajbHOU
cucteme Y. [Ipumep.

104. Metoz HeroTOHA pelieHust CUCTEMbI HEJTMHEHMHBIX YPAaBHEHUM.

105. /[locTtaTouHOe yC/iOBHMe CXOAUMOCTHM MeToAa HbHOTOHa mpu pelleHuu
HeJIMHEMHBbIX YDaBHEHUH.

106. Uwmcnennoe perieHue /1Y BbICOKOTO TOPSiAKA MeTOLOM Dusiepa.

107. YwucnenHoe peuteHue /1Y BBICOKOrO ropsifika MetozsoM PyHre- Kytra.

108. OueHKa TMOrpelIHOCTH TIPU YUCIEHHOM pemleHUd 1Y BBICOKOro
ropsiAiKa.

109. TlpaBuno PyHre mnpakTU4eCcKOMW OLI€EHKM MOTPEIIHOCTH YHUCIEHHOTO
pellleHrss HOpMa/IbHOU crcTeMbl 1Y repBoro nopsijka.

110. Mertop urciieHHOro perieHus 1Y BbICOKOrO MOPSiAKa.

111. Metof uKc/IeHHOr O peleHus: cucteM 1Y BBICOKOTO MOPSiAKa.

112. CpaBHUTe/IbHasA OLIeHKa M0 TOYHOCTU UYUC/IeHHBIX MeToZ0B 1Y mepBoro
Topsi/iKa.

113. MHorouarossle MeTozb! pelieHus 1Y riepsoro nopsigka. [Ipumepsl.



114. Metogpl TIpOrHo3a W KOppeKuuu pemleHus 1Y mnepBoro mnopsjka.

[Ipumepsl.

6.2. IIIka/ia o1jeHMBaHMSA Pe3y/IbTaTOB NPOMEXYTOUHOH aTrTecTalu U
KPUTePHUH BbICTaB/IEHUS OLIEHOK

dopma
KOHTPOJIsA

IToka3zaTenu
OLleHUBaHHS

Kpurtepun onleHUBaHUsI

OneHka

3aueT C
OLIeHKOM

MpaBHU/IBHOCTE U
IMIOJIHOTa
OTBeTa

BBICTaBJISIETCs], €C/TM 00yUaroIuiics: pacKphbiT
cofiep)KaHre BOMPOCOB B 00beme,
TpelyCMOTPeHHOM paboueti mporpaMmoit
JUCLIMIITHBL, U37I0KU/T MaTepyal
I'PaMOTHBIM SI3bIKOM B OTIpe/ie/IeHHOM
JIOTUUYEeCKOM T0C/Ie[j0BaTeIbHOCTH, TOUHO
WCTIO/b3Ysl TEPMHUHOJIOTHIO; CTIOCO0eH
BbI/Ie/TUTh CYILlleCTBEHHbIE U HeCyIlleCTBEeHHbIe
TIpU3HAKU, IPUUUHHO-C/Ie[ICTBEHHbIe CBSI3Y;
OTBeuasl CaMOCTOSITe/TbHO, Oe3 HaBOJSIIUX
BOTIPOCOB TperiofiaBatesisi; TPaBUIbHO U
000CHOBAHHO BBITIOJTHU/ TTPAKTHUECKHe
3a/1aHus (TIpY HaMUKK). BO3MOKHBI
HETOYHOCTH TIPY OCBeLeHN!
BTOPOCTETIeHHBIX BOIIPOCOB, KOTOPbIe
00yyJaroIuiics J1eTKo UCIIPaBUIT TIO
3aMeyYaHuI0 Tpero/aBaTersl.

OT/IMYHO

BBICTABJISIETCS], €CJIA OTBET 00YYaromerocs
y/IOBJIETBOPSIET B OCHOBHOM TpeOOBaHUSIM Ha
OLIEHKY «OT/IMYHO», HO TIPY 3TOM ZIOMYI1I€HbI
0/lHa - /1Bé HETOYHOCTH MPH PACKPBITUU
OCHOBHOT'O COZlep>KaHUsl OTBeTa,
WCTIPaBJ/IeHHbIE CAMOCTOSITEIBHO, 110
3aMevyaHMIo IpernoiaBaresisi.

XOpOLIO

BBICTABJISIETCS, €C/IU  00yUaroLMiCs
HeZI0CTaTOYHO T0JIHO PacKphblI COZepKaHue
BOIPOCOB, JJ0MyCKaeT HapylleH!s
JIOTUYeCKOH T0C/Iel0BaTeIbHOCTH U3/10KEHNS
MaTepHasia, HeTOYHOCTU NIPY BBINIOJIHEHUN
MpaKTUUeCKUX 3aZlaHui (TIpU Haluuum),
VCTIBITBIBAET 3aTPYJHEHMs [IPU OTBETe Ha
JIOTIO/THUTe/IbHbIe BOPOCHI, HO TTOKa3asl
o0I11iee TOHMMaHKe BOITPOCa

Y MPOJeMOHCTPUPOBAJ JOCTaTOYHbIE
YMEeHUsI.

YAOBJ/IETBOPUTE
JIBHO

BBICTABJISIETCS, €C/IM 00YUarOLUIACS He
PacKpbIT OCHOBHOE CO/IepyKaHKue yueOHOro
Marepuara; JeMOHCTPUPYET He3HAHHEe WU
HEIT0/THOe TIOHUMaHKe 6oJIbIIel WIn
HanboJ/iee Ba)KHOM YacTH yueOHOro
Marepuara; C 60JIbIIMMU 3aTPYAHEeHUSIMU
BBITTOJTHSIET MMPAKTUUeCKHe 3aaHus (Tpu
HA/IMYKH) WIK He CIIPAB/ISIeTCs: C HUMU

Hey/10B/IeTBOPH
TeJIbHO




| | camocTosiTeBHO. |

7. PecypcHoe o0ecrnieueHre JUCHUTITHHBI
7.1. JIutieH31OHHOe 1 CBOOOAHO pacripocTpaHsieMoe porpaMMHoe
obecmieueHue
[TepeueHb JIUI[EH3MOHHOTO M CBOOOJHO pacpOCTPAHSIEMOT0 MPOTPaMMHOIO
obecrieueHusi, B TOM UKC/Ie OTeueCTBEHHOTO TIPOM3BO/ICTBA:
1. Astra Linux Common Edition penu3 Open - omnepaijuoHHasi CUCTEM
ob1riero Ha3HaueHus1. JIutieH3uss N°217800111-ore-2.12-client-6196.
2. Astra Linux Special Edition - omepaijioHHass cucTemMa OOII€TO
Ha3HaueHus. JInieH3us N°217800111-alse-1.7-client-medium-x86_64-0-14545.
3. Astra Linux Special Edition - omnepaioHHass cucrteMa o06iijero
Ha3HaueHus.JIuijeH3us N°217800111-alse-1.7-client-medium-x86_64-0-14544.

7.2. TlpodeccroHanbHble 0a3bl JaHHBIX W HH(OPMAI[IOHHBIE CIIPABOYHbBIE
CUCTeMBI

1. [TopTan oTKpbITEIX AaHHBIX Poccuiickoii ®efepaiiyu https://data.gov.ru/
(cBOOOAHBIN AOCTYTI).

2. denepanbHbli TIOpTan «Poccuiickoe obpa3oBaHue» http:/www.edu.ru
(cBOOOAHBIN AOCTYTI).

3. Cuctema oQULMANBHOTO  OMyO/JMKOBaHWS — TPABOBBIX aKTOB B
3/IeKTPOHHOM BHU/le http://publication.pravo.gov.ru (CBo60JHBIM 1OCTYT).

4. OneKTpOoHHas bubnrorteka yHUBEpCUTEeTa
http://elib.igps.ru (aBTOpU30BaHHbBIN JOCTYII).

5. OneKTpoHHO-O6UbMMoTeUHast cucTemMa «IBC»
IPR BOOKS» http://www.iprbookshop.ru (aBTopr3oBaHHbIN JOCTYM).

6. OneKTpoHO-6ubMMoTeuHast cucTema

«Jlanb» https://e.lanbook.com (aBTOpH30BaHHbIM AOCTY).

7.3. Jluteparypa
OcHoBHas MuTeparypa:

1. KameHerikasi, Hatanust BragumupoBHa. JIuHeliHast anre6pa u
aHanuThueckas reometpus [TekcT] : yuebHoe mocobue. Y. 1. DeMeHThI IMHeHHON
anre6psl / H. B. Kamenenkasi, 2015. - 116 c. Pexxum goctyma: http://elib.igps.ru/?
41&type=card&cid=ALSFR-696fdd29-919a-447e-aae1-83befbdc37bc

2. Kamenenkasi, Hatamvist BiagumupoBHa. BeruvcinTenbHass MaTemMaTuka.
Kputepuu ouieHku BeiunciieHuii [Tekcr] : yue6bHoe mocobue : [rpud YMO] / H. B.
Kamenernkas, 2018. - 124 c. Pexxum gocrtyria:
http://elib.igps.ru/?8&type=card&cid=ALSFR-00b39013-a0b3-44c2-
ac7c-8al1c75c98826&remote=false



https://data.gov.ru/
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/?41&type=card&cid=ALSFR-696fdd29-919a-447e-aae1-83befbdc37bc
http://elib.igps.ru/?41&type=card&cid=ALSFR-696fdd29-919a-447e-aae1-83befbdc37bc
https://e.lanbook.com/
http://www.iprbookshop.ru/
http://elib.igps.ru/
http://publication.pravo.gov.ru/
http://www.edu.ru/

JomosiHMTE/IbHAs IMTepaTypa:

1. KameHneukas, Hatanuga BiiagumupoBHa. BerunciuTesbHasg MaTeMaTHUKa
[Tekct]: yuebHOe mocobue. Y.1. BruuciurensHble Metoabl [rpud HMC mo
MaTemaTtvke MuHobpHayku P®] / H. B. Kamenetikas ; pezn. 3. H. Umwkukos, 2018. -
116 c. Pexxum pocrtyma: http://elib.igps.ru/?24&type=card&cid=AL.SFR-3033af98-
8502-4168-834b-f7de25fbla56&remote=false

2. Kamenenkass, Hartanvusa BiagumMupoBHa. BeluvciuTesibHasg MaTemMaTUKa
[Tekct]: yueObHOe mocobue. U.II. BeruucourensHole Metozabl [rpu¢d HMC mo
MateMatrike MuHoopHayku P®] / H. B. Kamenerikas ; pen. 3. H. Uwkukos, 2018. -
112 c. Pexxum poctyna: http://elib.igps.ru/?6&type=card&cid=ALSFR-a90da4a8-
3b27-4e4b-b3bb-86968a2b573b&remote=false

3. MaremaTtrueckue MeTOAbl ONTHMH3AL[MA TIPOL[ECCOB OIepaTUBHOrO
pearupoBanusi cun U cpeactB MUC Poccum: yueOGHoe mocobue: [rpud MUC]
Kamenetkass H.B. [u ap.] U3matenbctBo: CankT-Iletepbyprckuii yHuBepcuteT I'TIC
MUC Poccum, Caskt-ITetepbypr, 2022. — 116 c. Pexxum goctymna: http://elib.igps.ru/?
21&type=card&cid=ALSFR-3b185da9-9991-4aec-80b0-
d72£53b2925b&remote=false

7.4. MaTepua/ibHO-TEXHHUECKOe 00ecrieueHHue

[ns mpoBefieHHdss U o0ecrieueHHs 3aHITUM MCIONB3YHOTCS TIOMelleHus,
KOTOpbIe TIPE/ICTaBJIAIOT COOOM yueOHBIe ayAWTOPUH Ji TIPOBEAEHHUS yueOHBIX
3aHATHN,  TIPeAyCMOTPEHHBIX  IIPOrpaMMOM  CIiel[da/JMTeTa,  OCHaIl[eHHbIe
obopy/ioBaHHEM U TeXHUYeCKUMH Cpe/icTBaMU OOyueHHs: aBTOMAaTH3UPOBaHHOE
pabouee MecTO TIperiofiaBaTesis, MapKepHasi Z0CKa, MY/JIbTUMeAUNHBLIN TIPOEKTOp,
MocaZloyHble MecTa 00yyaroIxcsl.

[ns  mpoBefieHusi J1abOpaTOpHBIX paboOT  ucCIo/b3yeTcs  jabopaTopus
BBIUMC/TUTE/TbHOU TeXHUKH.

[ToMernieHusi il  CaMOCTOSITE/ILHOM pabOThl  OOYyYarOIIUXCS  OCHAIIEHBI
KOMITbIOTEPHON TeXHUKOW C BO3MO>KHOCTBLIO TIOJK/IFOUeHHsI K ceTu «VIHTepHeT» U
obecrieueHHeM JIOCTyMa K 3/IeKTPOHHOM HH(OpMaIiOHHO-00pa3oBaTe/bHOW cpejie
yHUBepCHUTeTa.

ABTOpBI: KaHAWAAT TleJaroruueckux Hayk, JoieHT Tpodumel; EneHa
HukosaeBHa, KaHOOUAT TeXHUYECKHMX Hayk, JoueHT KawmeHenkasa Hartanus
BaagumMupoBHa.



https://edu.igps.ru/core/divisions/structura/employye?div_id=39&mode=staff&profile=3736
https://edu.igps.ru/core/divisions/structura/employye?div_id=39&mode=staff&profile=3736
http://elib.igps.ru/?21&type=card&cid=ALSFR-3b185da9-9991-4aec-80b0-d72f53b2925b&remote=false
http://elib.igps.ru/?21&type=card&cid=ALSFR-3b185da9-9991-4aec-80b0-d72f53b2925b&remote=false
http://elib.igps.ru/?21&type=card&cid=ALSFR-3b185da9-9991-4aec-80b0-d72f53b2925b&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
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

