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1. OEJHU OCBOEHUA JUCITATIJINHBI

[{enamu 0CBOCHMSI AUCIUIIIAHEL (MOLYJIS) SBISIOTCSL:

- lmyqe}me CUCTEMBl MAaTEMATHYCCKHX 3HAHUU W yMEHHM, HEOOXOJUMEIX B
HPO(PECCHOHANBHOR  JIeATENFHOCTH Ul paspaboTKM  MAaTeMaTHUYCCKHX — MOJIeNel
1'11?0uecc013 ¥ OOBEKTOB ABTOMATU3AIMK W YIPABIEHMA, IS H3YUCHUA CMEKHBIX
JUCILHUILINH, IIPOJOIKEHUS 00pa30oBakus;
- HHTEJUIEKTYaJIbHO€e pasBUTHE, (OPMUPOBAHUEC KAYECTB JIMYHOCTH, HEOOXOIUMBIX
st YCHCINHOW JKW3HM B COBPEMEHHOM OOILECTBE; SCHOCTH W TOYHOCTH MBIIIICHMWS,
UHTYHIIS, 3JICMEHTEI ANroOpUTMHUICCKOH KYJIbTYPBI, [IPOCTPAHCTBEHHBIX
NPeJICTABIEHIHN;
- ;(l)OpMI/IpOBaHI/Ie NnpeaAcTaBJeHuid 00 HACsIX H METOJaX MaTeMaTHKU —Kak
YHUBEPCAJILHOIO A3bIKa HAYKH M TEXHUKH, CPEJICTBA MOJECNHPOBAHMS SBICHUH U
HPOLECOB; METOJAX ONTHMH3AIUH;
- |BOCHHTAHHME KyJbTYpPhl JIMYHOCTH, OTHOIICHHS K MATEMATHKE KAK K YaCTy
ofmeyeIoBeecKoit KyJbTYpbl, IIOHUMAHWE 3HAYUMOCTH MATEMAaTHKH IS HAy4HO-
TEXHHIECKOIO IIPorpecca.

|

|

21" MECTO JNCHUIIJIMHBI B CTPYKTYPE OITOH BO

Z[chunmlﬁa «HucneHHbIe METOIBI)Y OTHOCHTCS K Ga30BOM YacTH OCHOBHOM 06pa3oBaTeNbHOM
IpOTpaMMBbl HOArOTOBKH GakanaBpos 110 Harnpasieruo 02.03.02 «DyHmamMenTanbHast uH(poOpMaTHKa
u HH(bopMauHOhHLIe TEXHOJIOTHE».  JIns yCHNENIHOro M3y4YCHMS! JTAHHOM JMCIUIUIMHLL CTYICHT
JOJDKEH Budﬂe’m 00s13aTeNBHBIM MEHUMYMOM COZEPIKAHHS. OCHOBHOM 06pa3soBaTelbHOMN IpOrpaMMel
IO MATCMATHKE JUIA NAaHHOTO HANIPaBJICHHS (MATEMATHYECKOTO aHANIN3a, aHAIUTHYECKOH Te0MeTpHH,
JIMHEHHON  aJir cﬁpm nuddepeHInanbHBIX YpaBHEHHUH). 3HATh OCHOBHBIC MHOHSTHA W METOMbI
MaTeMaTutleLKojo aHaJIM3a, AHATUTUYECKOW TI'COMETPHUM, JIMHEHHOW anreOpbl, Teopud (QYHKIIWIL
KOMILIEKCHOTO | TIEPEMEHHOT0.  YMETh NpUMEHAT MATEMATHYCCKHE METOABI JUIS  PeIICHHS
IPaKTHUECKUX |3a)1aq Bragers Merosamu pemenus auddpeHUHANBHBIX M AIrebpanuecKux
YPaBHEHUH, ,un(] (ppeHnMATEHOTO ¥ HHTErPAIBHOIO HCYHCICHHS, AaHAIUTHIECKOM MeOMETPHH, TEOPUN
BEPOTHOCTEH, MATEMATHYECKOH CTATHCTHKH U CITyYaifiHbIX IIPOLECCOB.

Jmcnuiniaa GopMUpyeT 3HAHUS M HABBIKK, HEOOXO/MMBIE B TIPAKTHIECKO NESTENEHOCTH
KBATH(QUIHPOBARHOIO CIICIHaIicTa. B paMKax y4eOHOTro TIporiecca MOXKET OLITh HCIOJIB30BAHA
IIPY IOJITOTOBKE BHITYCKHON KBaTHOUKATUOHHOM paGOoTHL.

3. IIJTAHUPYEMBIE PE3YJIbTATHI OBYUEHUS 1O JUCHUIIJINHE

|
[Inanupyemele pe3ylabTaTbl OOYYEHMS 0[O IHCLHIUIMHE,

pesyibTraramu o¢Boerust OITOIT

COOTHCCCHHEIE C INIAHUPYEMbIMU

Kon dopmupyembix
KOMMeTeH U i

Yponrenb ocBoeHus
KomneTennun'

H.ﬂaHpreMblC pe3yNbTaThI 06y‘ICHHﬂ N0 JHCUHNJINHE XAPAKTEPH3YIOIMHE ITATIbI
lll()lelI’lt)mlllI{IH KoMneTenuHii (nomaaaTeJm OCBOCHHSI KOMMETeHLY )

/ 2 3
MOJIHO® 3HaTh:
OI1K-1 OCBOCHUE ¢ (as3oBble 3HAHUS, MOJYYEHHLIE B OONACTH MATEMATHUYECKHUX M
KOMITETEHIIHH (W/1H) eCTECTBEHHBIX HayK.

Ymers:
® HCHOJIB30BATE 0a30BLIE 3HANUA U3 00J1aCTH MATEMA-THYECKUX U

() €CTECTBEHHBIX HayK B npodec-cHoHanbHOM
OCATCIBHOCTH.

Baagers:

® HaBbiKaMM  BbIOOpa  METOMIOB  pEILIEHWs  3aay  1po-

(bECCI/[OHaJ'IBHOﬁ JCATCABHOCTH Ha OCHOBE TCOPCTHHECKUX

. ITosiHOE MK YaCTHUYHOE OCBOEHHE YKa3aHHOH KOMIIETEHLIMU




3HAHUM,

OIIK-3

INOJIHOE
OCBOCHUE
KOMIICTCHUWH

3HAaTb:

Vmern:

Bnagers:

METOJbl TEOPHH AJITOPUTMOB;
METOJbI CUCTEMHOTO W HIPUKJIHOrO NPOrpaMMHUPOBAHHKS;

OPUHLMTB W METOJOJOTHH TECTHPOBAHUA IIPOrPaMMHOIO
obecneyenus;

NPYHLMIIBI MATEMATHYECKOTO MOJIE/IMPOBAHHS,

TMIOBbIE  (YHMBEpCA/IbHBIC)  MATEMATHUECKME  (BKJIIOUAs

UHQOPMALMONHbIE ¥ HMMHTALMOHHBIE) MomeNH, (GOpMyIIbl,
TCOpPHU U METOJIbI, HCIOJIb3yeMble B IIMPOKOM HaGope
obnactelt MpUMeHeHHs PUKIAHON MaTEMATHKH,

COOTHOCUTB 3HAHHUSA B 00JIACTH TPOrPaAMMHPOBAHHUSL;
OMpenessaTe ¥  COCTAaB/IATE  HMH(POPMANHOHHBIE  PECYPCHI
rioGanbHbeIX  ceTelf, 0o6pasoOBaTeLHOrO KOHTEHTA, CPE/CTB
TECTUPOBAHUA CHCTEM;

OCYIIECTBIIATE OOOCHOBAHHBIA BBIOOpP AJEKBATHBIX TOCTAB-
JIeHHOH 3a1aue 6a30BBIX MATEMaTHYECKUX MOMEIIEH;
mMojMbunuposaTh M (WaH) pa3pabarbiBaTh OPUTHHAIBHBIE
MaTeMaTHYECKHE MOJENH B COOTBETCTBUM CO ClENU(UKOHT
MOCTABJICHHOMN 3a1a4H MOJACTMUPOBAHHS.

HaBbIKaMUu p3.3p216OTKI/I NporpaMMHOTO O6GCH€‘{GH[/IH;
HaBbIKAMH BLIITOJJTHEHUSI MATEMaTUUYECKOIO MOAECITUPOBAHUS OT
aHaJlh3a MoCTaHOBKU 3aavun 0 aHajivuza PE3YJILTaTOB.

4. OBBEM U CTPYKTYPA JTUCHOUIIJINHBI
TpytoemkocTh TUCITUILIMHEL COCTABISIET 8 3aUETHRIX eNHHMII, 288 Yacos
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[Tpubnrxenusle qucna. N Q"FC QT e ea
Brruucnenue sHadeHnii GyHkium, | 1 1- 72 p
el
[MorpeumrHocts pe-3ynbTaTa 18 Lttt
HUC/ICHHOTO PELLEHUS 3a8a4H,
1 Beenenue B Teopuio | 3 | 1 2 2 - |8 2/50-
IOIPEIIHOCTEH
2 | Metoppi MQUCcKa pewenuit | 3 | 2-9 | 8 8 8 |14 8/33.3 PERTUHI-KOHTPOJE
HEJMHEWHBIX YPaBHEHUI Nel _
3 | IIpsAMble MeTOBI PELICHHSA CHCTEM | 3 10- |6 6 6 | 14 6/33.3 PEHTHHT-KOHTPOJTb
JIN-HEHHBIX | anredpanyeckux 15 No2
YpaBHEHUH

|
: Pacrpesesnenue ofjuiero 9ucna 4acos, yKasaHHbIX Ha NpakTHyeckue samatus B Y11, ¢ yuetom yacos Ha KIT/KP




1)

2)
3
4)

5)

6)

7)
8

9)

4 | UTepalvioHHble METOMB! PELICHNST | 3 17-12 2 4 |18 2/34 PEATHHT-KOHTPONH
CHC-TEM ' JIMHEHHBIX 18 Ne3
anre6pamecx 1X ypaB-HEHHH ]

| Bcero 3a 3 ceMecTp 18 [ 18 | 18] 126 18/33.3 3aueT(nepearTecT

' anus), 3aueTc |
OUCHKOW l

I | Urepaunonnsie mMeTonsl pewenns [ 4 | 1-3 | 6 2 |4 4/50
CHC-TEM | JIMHEHHBIX
anre6panqecmx ypaB-HeHU# _

2 | Meroawr noncuca pewenuii cuctem |4 | 4-5 | 4 2 |4 3/50 PEUTUHT-KOHTPOIb
HeJTH-HEHHBIX |ypaBHEHUH Nel
AHHpOKCI/IMaIiII/IH byHKImi 69 | 8§ 4 |8 6/50
UncnenHoe nﬁx(bd)epeﬂunpOBaHHe 4 [10-1]4 - 2 |10 3/50 PEHTUHI-KOHTPOITb

| 11 Ne2

5 | Yncnennsre | metomsl |4 | 12-1]6 2 |14 4/50 ,
MHTErPHPOBAHH 14 ) |

6 | OGBIKHOBEHHBIE 4 |15-1]8 - 6 | 14 7/50 PEHTHHI-KOHTPOSIL |
naddepennmaibHpIe YpaBHEHHs 18 Ne3

Bceero 3a 4 cemectp 36 18 | 54 27/50 3aYeT C OLIEHKOJ!

Hannuve B mncunniune KIT/KP -

Hroro no aucuunnyae 54 | 18 |36 | 180 45/42 sauer(riepearTecT

alus), 3a4er ¢
OLIEHKOH, 3a4€eT ¢
OLIEHKOH
Coaepranue TeKNMOHHBIX 3aHATHI 110 AucHunUInne (3 cemMecTp)
Pazaen 1. BBez]eTue B TEOPHIO NOIr'PELIHOCTEM.
Hemounuru KIQCCUPUKayUs.  NOZPEUHOCIET  De3yIbMmama  YUCTEHHO20 — Deuwenus  3a0avi.

Hpubnuocennvle yucna. Abcomomnas u omnocumensuas noepewinocmu. Ilospewnocmu apugmemunecxkux
onepayuii na nputnudicennsimu wucramu. Iloepewrnocme Qynxyuu.
Pazxen 2. Meroab! moucka pemennii HeTHNeHHBIX ypaBHeHHii.

Hocmanosxa 3a¢)al¢u

ypasnerus.. O6yClo6neHHOCMb 300aYU GoIUUCLCHUS KOPHSL.
Hmepayuonnoe ymounenue xopueii Henuneiinoeo ypasuenus. Memoo Oenenus ompeska nonoiam (memoo

Oucexyuu). Cropgcme cxooumocmu. Kpumepuii oxonuanus umepayud,
Memod npocmo

Ocnosnvie  smanvl  peuwienusn. MemoOwl noxanuzayuy KopHell HeNUHeTiHo20

U umepayuu. I'eomempuueckas unmocmpayus memoda npocmoii umepayuy. Cxo0umMocns

memooa. Kpumepuil oxonuanus umepayuii. OGYcrosiennochs Memooa npocmoii umepayuu.
Memod Heiomona. Ycnosue cxodumocmu memooa. Kpumepuii oxonuanus umepayuil. Ynpoweunsiil
Memoo Hblomona Memood cexywux. Memoo Cmegpgpencena. Ymounenue memooa Hviomona ons cryuas
KPAMHO20 KOPHA. |
Paznen 3. HpﬂMble METOABI PeLIeHHsI CHCTEM JIMHEHLIX alrefpanvyeckKux ypaBHeHHI.
Hocmanosxa 3adauu. Hopmw eexmopa 6 u mampuyor Tunel ucnonvzyemuix  mampuy. Keaopammnas

Ob6ycnoenenocmp

3a0ayu

peuienus

CUCmeMmbl

AUHETHbIX

Memoo I'aycca. \Cxema eduncmeennoeo Oenenus. Ipyooemxocmy memoda.Memod Taycca ¢ 8u160pOM

mampuyaq. PaapeafceHHble mampujol.
a/zee6pau1¢ecr<ux ypaGHeHuu
2AAGRO20 3N1eMeHma no acell mampuye (cxema NOJIHOCO 6b160pa).

Memoo I'aycca ul pasnooicenue mampuyer na muodcumeny. LU-paznooicenue. Memod Xoneykozo (memod

Keaopamuslx kopnei). Memoo npozounrxu.

Pasjen 4. Utepannonupie MeTo bl pelieHHsi CUCTEM JHHEHABIX aMrepanIeckKuX ypaBHeHuii.

Memoo npcmoii ymepayuu. Ilpeobpasosanue cucmemv k 6udy, yoobHomy ons umepayuti. Cxooumocms

memoda hocmou umepayuy. Anocmepuopras oyenxa noepeutnocnu. Cucmema ¢ ROJOACUMENBHO
:

onpedeneHHol mMa

mpuyer.

‘ Coaeprxanne JIEKIHOHHBIX 3aHATHIT 0 AMCHUILIHEE (4 cemecT])

Pazpen 1. I/ITepaummele METO[bl PEMIEHUN CHCTEM JIMHEHHBIX AaredpantiecKux ypaBHeHHIt,
Memoo 3eiidens. Hmepayuonnvie popmynel Memodda. Anocmepuopnas Oyenka nopeurHoCcH.
I'eomempuueckan unmepnpemayus memooa.

1)
2)

Cxoawwoc*mb

UMepayuUoOHHblX

npoyeccog 01

cucmem  JIUHEUHBIX  VDPAGHEHUII.

Ilepesoe

docmamoynoe yCJloeue cxooumocmu memooa 3eiidenn. OyeHKa NOZPeUHOCHU NPUBIUNCCHUTI Memodd

3edicens no m- rnopme.Bmopoe  docmamounoe  yciosus cxooumocmu  memoda  3etidens.

no2peuHocmu no {-HopMe

Oyenxa



3) Memoo nocnedosamenvnoli eepxueti penaxcayuu. Hmepayuonnvie Gopmynvr memoda pendax-
cayuu. I egmempuyeckasn unmepnpemayus memooa. Moouguxayuu memooa penarxcayuil.

Paznen 2. MeToanl noncka peleHnii cHCTeM HEJIHHEHBbIX yPABHEHHUH,

4) Hocmanogra 3adauu. Onpedenenusl. Ocnoguvle  smanvi  pewtenus.  Koppexmuocme u
obycnosnennocms  3adauu. Memoo npocmoii umepayuu. Ilpeobpazosanue cucmemvl K 6udy,
yoobromy, ona  umepayuil. Oyenka anocmepuopnol nozpewnocmu. Monuguxayuu memoda
HPOCMOT Umepayuu.

5) Memoo Helomona oOns pewienus. cucmem Henunelinvix ypasuenutl. Hmepayuounvie (opmynv
memooa. Mooughuxayuu memooa Helomona. Ynpowennwiii memod Heiomona. Memod noscrozo
nonoocenyst. Memoo cexyuwux. Memoo Cmegencena.

Pazpen 3. Annpoxkcumanus GpyHKuui.

6) Humepnoiuposanue @ynxyuii. Ilocmanoska sadauu unmepnonuposanus.  Ipubnuoicennvle
popmyner,  Jluneiinan  unmepnonayus.  Koweunvle — paswocmu — paziuunulx  NOPAOKOS.
Humepnorsyuonnviti - mnozounen  Hviomona.  Humepnonsyuonnas — gopmyna  Taycca,
Humepnoasyuonnvie popmyner Cmupnunea u beccens.

7) Humepnoiayus — xanonuweckum  noaunomom.  Humepnonayuonnwiii  noaurom  Jlaepanoica.
Botuucnenue kospuyuenmos nonunoma. Oyenxa nozpeuwtHocmu unmepnonsyuonHoti Gopmyibl
Jlazpanorca.

8) Obpamno¢  unmepnonupoéanue — O1a  CIyyas — pagHoomcmosuyux — yanoe.  Obpammoe
UHmMepnoIUposanue O HepasHoomcmoswux ynos. Haxoocdenue xopreti ypasnenus memoodom
06pamno20 UHMePRONUPOSAHUS.

9) Cpeonexsaopamuunoe npubnuicenue. Ilocmanosxa zadauu. Haunywwee npubnuoicenve. Jluneiinas
annpoxcumayus. Keaopamuunas annpoxcumayus. Memoo naumenvuiux keaopamos. Henuneiinas
AnnPoKCUMAausL.

Paznen 4. Yncnennoe qndpdepenuuposanne.

10) Hocmanodrka saoauu. Dopmynvl npubAuiICenHo20 OUPPepenyuposanus, OCHOCAHHbIE HA NEPEOT]
unmepnongyuonno gopmyne Hotomona u gpopmyne Cmupnunza.

11) Dopmynvl wucnennozo Ougdeperyuposanus Ons paGHOOMCMOSUUX THOUEK, BbIPUICEHHBIC uepes
sHauenus pynxyuu 6 sux moukax. I paguueckoe ouggpepenyuposanue.

Pazjest S. Yncsiennbie MeTOABI HHTEIPHPOBAHMSL.

12) Hocmanogra 3adauwu. Keaopamypuvie gopmyner Hetomona-Komeca. Dopmyna  mpaneyuii u ee
ocmamounstii ynen. Popmyna Cumncoua.

13) llonamue o wxeadpamypuoii (opmyne Yebviuiesa.Keaopamypnas gopmyna I'aycca. Tounocmo
K8AOPAMYPHIX DOPMYI.

14) Yucna Bepuyinu. Popmyna Oinepa-Maxnopena. Ilpubnusicennoe @vryucnenue necobCmeenHvlx
unmezpanos. I paguueckoe unmezpuposanue.

Pasnen 3. O0b1kHOBeHHbIE NUpPepeHIHATLHBIE YPABHEHHSL.

15) 3adaua Koww. Hocmanoska sadauu. Pewenue 3adauu Kown ¢ nomowwio popmyner Teiinopa.
Memoowt |Pynze-Kymma. Memoow ¢ oyenxoii nozpewnocmu na wiaze. Oyenxa nozpewtHocmu
00HOUIA2OBBIX MEMO)08.

16) Koneuno-pasnocmuvie  memoow..  Memod — neompedenennvix — koaghuyuenmos.  Oyenxa
RO2PEUHOCIIU  KOHEUHO-DASHOCHBIX  Memod0s.  OCOBEHHOCU — UHME2PUPOSAHUA  CUCTIEM
VPacHeHU,.

17) Ilpocmetiyuue memoosl peuieHus, Kpaeeoti 3a0auu 0N O0OIKHOGeHHBIX Oupdepenyuanshblx
ypasuenuil. Pynxyus Ipuna cemounoi kpaegoti 3a0auu. Pewenue npocmetiweii Kpaesol
cemoynon3aoail.

18) Hocmanoéra kpaegelx 3a0ay ONsl NUHETHON CUCMeMbl NePEo20 NOpAOKA. Anzopummer peuterus.
Kpaegulx 3%1()(;11 O cucmem ypasHeHus nepeozo nopaoka. Heaunetinvle kpaegeie 3a0auu.

CoagepxaHue NPAKTHYICCKUX 3aHATHIL 0 THcOHILINHE (3 ceMecTp)

Pasgen 1. Beenenue B TeOpHIO HOrpemiHoCTed.

Coneprkatiyie MpaKTHHECKUX 3aHITHI,

1) Onmpedenenue abcomomnoi u OmMHOCUMENbHOT nozpewnocmy. Pewenue npamoil 3a0auu meopuu
nozpemHocmen.

Pa3znen 2. MeToabl NOHCKA pellleHNii HEJIHHEHHBIX ypaBHEHHIA,

ConepxaHue NpakTHYECKHWX 3aHATHH.

2) Memodw poxanuszayuu xopueii Henunetinozo ypasuenus. OGYCIOGIEHHOCHb 3a0aUuU BbIYUCIEHUS
KOPHA.



3) Omolenenye Kopheil HenUHeln020 YPAGHEHUA. Ymounenue KOPHS HEAUNETHOZO YPAGHeHUs
MemodoM Oefents ompesKa NONOIAM.

4) VYmounenye KOpHA HeIUNEUH020 YpAGHeHUs Memodom mpocmoii umepayuu. Ilocmpoenue
umepayuOUHoU HopMysL U 6b100P HAYAILHO0 NPUOTUICEHU.

5) Memoo |Hviomona. Yecnosue cxooumocmu memooa. Kpumepuii  oxonuanus umepayuil.
Vnpowennoiii memoo Helomona. Memoo cexyuyux. Memod Cmepencena. Ymounenue memoda
Holomona ons cayuas xpamuozo kopus.

Pazpnes 3. IIpsiMbie MeTOABI PENICHHSI CHCTEM JIMHEHHBIX a1reGpanvyecKnX ypaBHeHnii.

CojaeprxaHue MpakTHIECKUX 3aHSITHH,

6) Hopmw |sexmopa 6 u mampuyer.Tunst  ucnonesyemuvix mampuy. Keadpamuas mampuya.
Paspeaicepnvie mampuyvl. O6YcroeneHoCms 3a0a4u peumenus CUCHeMbL AUHCTHbIX an2ebpauiecKux
ypasHeHuj.

7). Memoo [aycca. Cxema eduncmeennozo Oenenus.Tpyooemxocmv memoda.Memod Iaycca c
6b160POM | 2IABHO20 NEMEHMA NO 6Cell MAMPUYeE (CXeMa ROAHO20 6b160pa).

8) Pasnooicenue  mampuyvr  Ha  muodcumeny. LU-pasnoocenue. Memoo Xoneyxozo — (memoo
Keadpamivix xopuet). Memoo npozonxu.

Pazjen 4. MiepanvoHuble METO/IBI PeIIeHNsT CHCTEM JHHEHHBIX aIre6panvyecKHX ypaBHeHH.

CoJeprKaHHe [PAKTHYECKUX 3aHSTHIA.

9) Pewenue cucmemvl JuHelHbIX aneeOpAUNECKUX YPAGHEHUL MemoOOM NPOCHMON UMepayu.
lpeobpazosanue cucmemsl k U0y, yooornomy daa umepayuti. OyeHxa npo2peunocmu.

' Coaepxanue JabopaTopHbIX 3aHATHE M0 ARCOUNIMHE (3 cemecTp)

Pasnen 2. M¢roas moucka pelleHui Re/TUHEfHbIX ypaBHeHHii.

Coneprxanue maGopaToOpHbIX 3aHATHIA.

1) I'pauuecruti memoo noxanusayuyu xopneil nenunetinozo ypasuenus., O6ycnoenennocmo 3a0auu
GLIMUCTEHUA KOPHA.

2) Tabnuunblii memoo omoenenus Kopuel Heaunetinozo ypasnenus. Ilpozpammuas peanuzayus
memoda cpedcmsamu szvika C++ u MatLab

3) Ymounenye xopua wuemumeiinozo ypaguenuss memodom npocmoi umepayuu. ITlpozpammias
peanuzayus memooa cpeocmeamu szvixa C++ u MatLab.

4) Hmepayuonnoe ymounenue Kopna Henuneiinozo ypaswenus memooom Hviomona. Buibop
navanonogo npubauocenus. Ilocmpoenue umepayuonnoti gopmynvi. Ipozpavmmnas peanusayus
memooa cpedemeamu azeika C++ u MatLab.

Pazpen 3. IIpsamble MeToAbI pellieHHsI CHCTEM JINHEHHBIX aJIredpanvyecKuX ypaBHeHui.

Copepxanuie i,naﬁopaTopHle 3aHATHH.

5) Hopmw \¢exmopa 6 u mampuysl. Keadpammas mampuya. Paspeoicennvie  mampuybl,
Obycnosnenocms 30004y pemerus CUCEeMbL TUHETIHbIX al2ebpauyecKux YPagHeH U,

6) Pewenue| cucmemel nunetinvix aneedpauvecxkux ypasnenuii memooom Iaycca. Ipozpammuas
peanuzayus memooa I aycca cpedcmeamu azvika C++ u MatLab.

7)  Pewenue (CJIAY memooom Xoneyxoeo u memodom npozonxu. lpozpammuan peanuzayua memoodos
cpedcmeamu sazvixa C++ u MatLab.

Paspen 4. UTepaunonnblie MeTObI pelientsi cHCTeM JUHEHHBIX anredfpanuyecknx ypaBHeHHUi.

Counepxanue 1aGopaTOpHBIX 3aHATHH.

8) Pewenue | cucmemvl JNUHEHHLIX aneebpAUYeCKUX YPAGHEHUW MemoOOM NpPOCMOL umepayuy.
llpeobpazosanue cucmemuvt x 6udy, yoobnomy ons umepayuil. Buibop nawanenozo npubnuicenus.
Ipozpammnasn peanusayus memooa cpedcmeamu sizbika C+-+ u MatLab.

9) Pewenue| CJIAY memooom 3eiioens. Hmepayuonunvie @opmyrwt memooa. Ilpozpammuan
peanuzayisn memooa cpedcmaamu azeika C+ -+,

| Coaepkanne J1a0opaTOPHBIX 3aHATHI N0 qucuMLInHe (4 cemecTp)

Paznen 1. UtepannonHbIe METOABI PEIICHHS CHCTEM JIMHEHHBIX AJIreGpanyecKux ypaBHEHMH,

Coneprxanue 1abopaTOPHBIX 3aHATHIL.

1) Pewenue  CJIAY memooom 3eiidens. Hmepayuonnvie  opmynvt memoda. Ipozpavmuas
peanusayys memooa cpedocmeamu MatLab.

Pazpen 2. MeTo/ibl MONCKA pelIeHH il CHCTEM HeJINHEHHBIX ypaBHEHHIA.

Conepxxanue ha60paT0prIx 3aHATHIA.

2) Pewenue  cucmemsl HeUHETIHBIX YpasHenuti memodom npocmoti umepayyuy. IIpozpammuas
peanuzayin memooa cpeocmeamy Azvika C++,



Paznen 3. Alinpmccnmaunﬂ (pyHrunmii.

Coneprxanne 1a60paTOPHBIX 3aHSTHIA.

3) Hocmpoeuue  unmepnonayuonnozo  nonunoma Jlazpanoka.  Buiwucnenue  xospduyuenmos
nonunoma.  Ilpoepammnan  peanusayus — aneopumma  ewivuchenus  noaunoma  Jlazpanoica
cpeocmeamu A3vika C++,

4) Memoo naumenvuwux xeadpamos. Jlunetinas u xeadpamuunas annpoxcumayus. Ipoepaammas
Peanu3ayus aneopummos GuIMUCIeHUs KO3 huyuenmos annpoxcumupyoues: pyuyuu.

Pazpen 4. Yuenennoe nuddepenunponanne,

Copepranue nabopaTopHbIX 3aHATUM,

5) Ipubnuacennoe ougepenyuposanue na ocHoce nEPeoTi UHMEPNONAYUOHHOT @opmynvr Heromona

u opmynst Cmupnunea. IIpospammuasn  peanuzayus aneopumma GHIMUCIEHUR NPOU3BOOHOT
cpedemegmu azvika C++.,

Paspen S, UncieHHbIe METO/bI HHTEPUPOBAHUS,

Coneprxanue 1aGopaTOpHEIX 3aHATHIAL.

6) Buiuucaenue unmezpana ¢ nomowwio Gopmymst Cucncona. Ilozpewnocmy euucenus unmezpana.
Pazpabomra npunooicenus na a3eike C++ 0ns goivucnenun unmezpana no gopmyne Cucncona.

Pazgen 6. OGbIKHOBEHHDIE AuddepeHnuaTLHbIE YPABHEHHIL.

Cogneprranue nabopaTopHbIX 3aHATHH.

7) Pewenue zaoauu Kowu ¢ nomowwio Gopmynst Teiinopa. Memoow Pyneze-Kymma. Ipozpammnast
peanuzayus memoodos cpedcmeamu szvika C++ u MatLab.

8) Koneuno-pasnocmmusle memodvr u memo0  HeompeleneHuvlx koI puyuenmos. Oyenxa
RO2PEULHOCIIU U RPOZPAMMHASL PEAIU3AYUS. KOHCUHO-DAZHOCTIHBIX MEMOO0E.

9) Pewenue Kpaesoil 3a0auu Os 0ObIKHOBEHHbIX OUPDePeHYUATEHBIX YDABHEHUT. Ipozpammnan
PeAnuUzayls Qreopumma peuwenus kpaesou 3a0ayu.

S. OBPA3OBATEJILHBIE TEXHOJIOI'NMU
B npen(fmaBaHHn AMCUMIUTAHGL  «Hucnennvie  memoObl»  HCHONB3YIOTCS  Pa3sHOOOpasHbie
00pa3oBaTeNbHbIE TCXHOIOIMH KK TPaJHLMOHHbIE, TAK U ¢ NPUMEHEHHEM aKTHBHBIX U AHTEePAKTHBHBIX
METOMOB O0YUESHHSI.
AKTI/IBHI:II?B 4 MHTEPAKTHUBHBIE METOABI 00yYeHus:
~ I'pynnosas auckyccns (Bce MPaKTHUECKHE 3AHATHS);
~  Ananus cuTyauui (BCe MPaKTHYECKHUE 3aHATHA ),
= P$360p KOHKPETHBIX CHTYaLMH (JICKIIMOHHBIE 3aHATH; BCE [IPAKTHYECKUE 3aHATHA);
— YposHesas nuddeperuuarus (KOHTPOIBHBIE MEPOTIPHATHUS ),
— Pabora B ManpIX rpynnax (Bce IpakTUYECKUE 3aHATHS ).,

6. OUEHOYHBIE CPEJCTBA JUISI TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTH,
;HPOME)KYTO‘IHOI‘/JI ATTECTALIAU ITO UTOT'AM OCBOEHUAI
JUCHUIINHBI U YYEBHO-METOJUYECKOE OBECHEYEHUE

CAMOCTOSTEJLHON PABOTBI CTYJIEHTOB

Texymuii KORTPOJIL ycneBaeMocTH CTYAeHTOB (3 cemecTp)
IIpumepnslii nepevenb BONPOCOB K pei THHr-KoHTpo0 Nel
1. HaiiTu abCOMOTHYIO A ¥ OTHOCHTENLHYIO ¢ MOTPELTHOCTH YHCTIA 8, HMEIOIEro
TOJIKO BEPHBIE UM PEL

l.a=0,2387; 6. a=0,374;
2.a=3,751; 7. a=20,43;
3.a=11,445; 8. a=0,0384;
4. a=12,3445; 9. a=12,688:
5.a=8,345; 10.a=43,813.

2. Orpenulrb KOPHM YPaBHCHHUS aHAIMTHYECCKH M YTOYHHTH OMUH M3 HHX METOHOM JEJICHMUS
0Tpe3Ka [0I10JIaM ¢ TOYHOCTEIO 10 0,01.
1. x - sin x = 0.25
2. tg (0/58x + 0.1) = x?
3. 4 x cox (0.387x) = 0
4. x> - 3x° + 6x + 3 =0



5. x> —bx - 8 =0

6. x> - Bx* + 9x - 8 = 0

3. OrmenuTh KOpHHM ypaBHEHHA TpadHUecKd M yTOUHHTH OAMH U3 HHX METOOM MNPOCTOl
urepanuu ¢ ToYyHocThio 110 0,01,

1. 3x —jcos x -1 =0

2. x + 1lg x = 0.5

3. ¥ + 4sin x = 0

4. x> - 3x* 4+ 12x - 9 = 0
5.x3+3x+1=0

6. x° - 3x> + 6x + 3 =0

4. OrpenyTs KOPHH ypaBHEHUs] AHATUTHYECKY W YTOUHHTH OJIMH W3 HUX MeTonoM [HproTona ¢
TOYHOCTBLIO 1O d 001.
tg (0.3%x + 0.4) = x?
ctg x - x/3 =0
x° + dsin x = 0
% - 2x 4 =0
x? - 3x% |+ 12x - 12 = 0
x3 + 4%/ - 6 =0

N U WN

IIpnMepubiii nepevens BONPOCOB K Pel THHI-KOHTPOJTIO Ne2
1. PemmTs cucremy ypaBHeHui 1o hopmyne Kpamepa

13.21x1; — 4.25%, + 2.23%x3 = 5.06
[7.09%; + 1.17x%, — 2.23x3 = 4.75
10.43%7 — 1. 4xy — 0.62x3 = -1.05

2. Pemmtn CUCTEMY YPaBHEHMI ¢ IOMOIIBIO 00pAaTHON MaTPHUIIEI

1 0.42x; - 1.13%x, + 7.05x3 = 6.15
1.14x; - 2.15%, + 5.11x3 = -4.16
~0.71x1 + 0.81x, — 0.02x5 = -0.17

3. Pemwuip CHCTEMY JMHEWHBIX ypaBHEHUH MeToioM ['aycca
17.09%; + 1.17%, - 2.23x5 = -4.75
IO"43X1 - 1. 4X2 - 0.62X3 = ~=1.05
3.21x7 — 4.25x, + 2.13x3 = 5.06

4. Pemmth crcTeMy MMHEHHBIX yPaBHCHHH METOIOM HPOCTOH HTEepalny ¢ TourocThio 0,01
x1 = 0.23x7 — 0.04x%, + 0.21x3 - 0.18x,4 + 1.24

Xo|= 0.45x; — 0.23x, + 0.06x; - 0.88
X3 = 0.26x7 + 0.34x, - 0.11xs + 0.62
Xq|= 0.05x; — 0.26x; + 0.34x3 — 0.12%4 - 1.17

IIpumepHBIi Nepeyenk BONPOCOB K PeliTHHT-KOHTPOTI0 Ne3
1. Pemuts @HCTeMy JTWHEHHBIX YpaBHEHUH MeTotoM 3etisiens ¢ TounocTeio 0,01
x1 = 0.32x; — 0.18x%x; + 0.02x3 + 0.21x4 + 1.83
Xy = 0.34x; - 0.08x; + 0.17x3 - 0.18%4 + 1.42
X3 0.16x; + 0.34%; + 0.15x%3 - 0.31x, - 0.42
X4 0.12%x; - 0.26x, - 0.08x3 + 0.25x, + 0.83
2. Vcrome3yss METOA IIPOCTOM WTCPAIMH, pPELIMTh CHCTEMY HENMHEHHBIX YpaBHEHHI ¢
TouHOCTHIO 0,001
sin| (x+1) - y = 1.2 tg(xy + 0.4)= x?
2x # cos y = 2 0.6x% + 2y® = 1, x>0, y>0
3. Hcmonpzys meron mpocrod HEpIOTOHA, pEIIMTL CHCTEMY HENMHEHHBIX YpABHCHHH C
tounoctyio 0,001
sin(x+0.5) - y =1 tg(xy + 0.3) = x
cos (y-2) + x =0 0.9%% + 2y® = 1
' Texymuii KOHTpPOJIB yeneBaeMocTH CTyaeHTOB (4 cemMecTp)

]

2



|
| " "
| [IpumepnbIii nepevens BONPOCOB K peHTHHI-KOHTPOJII0 Nel
1. Haifru 1ipuGmkennoe 3HaveHUue QYHKIUM IPU TAHHOM 3HAYEHMH apryMeHTa C IIOMOIIBIO
HHTEPHQIIIHOHHOT0 MHOTOWIeHa Jlarpamika, eciu QyHknus 3amana: 1) B paBHOOTCTOSAIIMX
y371ax TabIUIb! 2) B HEPABHOOTCTOSIINX Y3/1aX TaGIIHIBL.

TaGMMHagl
|
x | | Y No BapmaHTa | x
|
0.43 | 1.63597 1 0.702
O.48i 1.73234 0.512
0.55 | 1.87686 0.045
0.62 ! 2.03345 2 0.738
0.70 | 2.22846 0.6006
0.75 ; 2.35973 0.713
|
Tabauual 2
X | Y B No mapumaHTa | X
i
0.02 5 1.02316 3 0.102
0.08 | 1.09590 0.114
0.12 | 1.14725 0.125
0.17 : 1.21483 4 0.203
0.23 | 1.30120 0.154
0.30 é 1.40976 0.237
Ta6nmuaf3
|
X ‘ | Y No BapuaHTa | X
0.35 | 2.73951 5 0.526
0.41 2.30080 0.453
0.47 ! 1.96864 0.482
0.51 1.78776 6 0.552
0.56 | 1.59502 0.43¢6
0.64 i 1.34310 0.602
Ta6nmuai4
!
x || y No BapmaHTa | X
i
0.41 : 2.57418 7 0.616
0.46 2.32513 0.478
0.52 ! 2.0933¢6 0.665
0.60 | 1.86203 8 0.573
0.65 | 1.7492¢6 0.673
0.72 ! 1.62098 0.517

|
2. Hcmomp3ys TMEpBYIO WM BTOPYIO HHTEPIONAMMOHHYIO (opMyny HEIOTOHa, BLIYHCIHTEH
3HaYeHUs QYHKIMY DPU JaHHBIX 3HAYCHUSIX apIyMeEHTa.

TaBnuua| 1

|
T
0] N No BapuaHTa | X

1.375 5.04192 1 1.3832
i
|



1.380 5.17744 1.3926
1.385 5.32016 1.3862
1.390 5470695 2 1.3934
1.395 5629686 1.3866
1.400 5.79788 1.3945
TaGmALLI 2
! B
x | y No BapmanTa | x
|
0.115 8.65729 3 0.1264
0.120 8.29329 0.1315
0.125 7.95829 0.1232
0.130  7.64893 4 0.1334
0.135 7.36235 0.1285
0.140 7.09613 0.1176
i
Ta6nmuai3
X ; | Y - “No BapuaHTa | X
1.150 6.61659 5 0.1521
1.155 6.39989 0.1611
1.160 6.19658 0.1662
1.165 6.00551 6 0.1542
1.170| 5.82558 0.1625
1.175 5.65583 0.1548
Tabnuua 4
a > S y No BapuaHTa | X%
0.180| 5.61543 7 0.1838
0.185 5.46693 0.1875
0.190| 5.32634 0.1944
0.195 5.19304 8 0.1976
0.200  5.06649 0.2038
0.205 4.94619 0.1057

| o .
3. C IOMOLLK) HHTEPTIONAIHOHHEIX popmyn Hetorona u Naycca Halitn 3uauenune neppoit n

BTOPO# [IPOM3BOAHBIX IIPU JAHHEIX 3HAYEHUSIX apTyMEHTA [T ()yHKIIMM, 3aJaHHOMN

Ta6HHHHF

X } | y

|
2,4 i 3,526
2,6 | 3,782
28 3,945
30 4,043
32 4,104
3,4 | 4,155

|
4. C momoIpI0 MHTEPHOISIMOHHBIX (hopMyn CTupiunra u Beccelis HaliTH 3HAUCHAE MEPBOI
¥ BTOPOH IIPOM3BOJHEIX IIPU JJAHHBIX 3HAYCHUIX apryMeHTa Uit GYHKIMHI, 3a1aHHOMN
Ta6nHQH?




36 | 4222

3.8 | 4,331

40 | 4,507

42 | 4,775

4.4 : 5,159

46 | 5,683
|

I IIpumepunbIii nepeyeHn BONPOCOB K PEHTHNI-KOHTPOJIIO Ne2
1. Beraycnuts uHTErpa no GopMyIIaM JIEBBIX U PABLIX ITPSAMOYTOIBHEKOB IIpH 1 = 10,
|
OLICHHBasl TOUHQCTB C TOMOIILIO CPABHEHUSA MOIYYEHHBIX PE3yiIbTaToOB

L f(x)=+/x" +1, a=-1, b=9.

|
i 2. f)=J0+x)x’ -1}  a=2, b=12.
i 3. f(x)= “(50 —x? sz +1} a=-3, b="1.
4 f(x)=2x?+3x+11, a=-2, b=8,
|
2. BLILJ'VJC-JH/ITB HHTErpa 1o Gopmyrie Tpameruii ¢ TpeMs AeCITHIHBIMY 3HAKaAMU

! 1. f(x)=\[(;2+12—+—x), a=-1, h=9.

2. f()=/x"+8, a=-2, b=8.
S5 S J27 =%, a=-7, b=3.
4 fo=3x2—6x+37, a=-5 bh=5,
| 5. f(x)=~2-%, a=-9, b=1.

i 6. f)=(>-3fx+1), a=2 b=12.

3. Beruncnuts unrerpan no gopmyne CUMIICOHA Ipw 72 = 8; OLEHUTH IO PEIIHOCTh
Pe3yJbTaTa, COCTaBUB TaOJIUITy KOHEUHBIX Pa3HOCTEH

. f(x)=x"+1, a=-1, b=9.

2. f)=J0+x)x* 1) a=2, b=12.

|
|
i 3 S =0 ket 41} a=-3 =7
|
|

4. fx)=3x2+3x+11, a=-2, b=38.

IIpumepnrblii nepeyenh BONPOCOB K peiiTHHT-KOATPOI0 Ne3
1. Jlano judepenHnpansHoe ypaBHEHHE BTOPOTo MOpsaKa BUga F (y, v, y")=0
C Ha4aJIbHBIMH YCIIOBHSMH y(x )=y, u V(x)=yh.

Jlna  mamHOro U depeHNHATBHOrO ypaBHEHHS  HalTH  pemenme  y= y(x),
YJIOBJIETBOPSIONIEe 3aJaHHOMY HadallbHOMY YCJIOBHIO, B BHIIE:

a) IATH OTINIHBIX OT HyJIs WICHOB PA3JIOKEHHS B CTEIEHHOMH pam;

6) mo meromy Pymre-KyTra cocTaButh Tabimuy NpuOIMKEHHBIX 3HAYCHHM —pPEINCHHS
cucTeMbl JUB(EPEHIMATEHBIX yPABHEHHH IIEPBOTO [OPAKA, COOTBETCTBYIONIEH 3aIaHHOMY
YPaBHCHHIO, Ha OTPE3Ke [O; 0, 5] c maroM A=0,1.

|



Bee  BblumMClieHMS TPOM3BOMUTE € OKPYIJICHMEM JIO IISTOTO JECSTHYHOTO 3HAKA.
Pesynbrarsl, nojtydeHusle B IIyHKTax a) ¥ 0), CPaBHUTS.

L y"=5y"+4y=0, 3(0)=0, y'(0)=1.
2. y"+2y" +y=0, »(0)=0, y'(0)=2.
3. y"=6y'=7y=0, y(0)=1, y'(0)=1.
4. y"+7y'-8y=0, »(0)=0, »'(0)

5. y"-10y'+25y=0, 3(0)=3, »'(0)=0.
6. "5y +6y=0, y(0)=
7. y"+5y' +6y=0, y(0)=
8. y"—6y'+5y=0, y(0)=
9. ¥ +4y" +3y=0, »(0)=
10. y"+ 6y'+8y=0, »(0)=2, »'(0

S—
Il
=

IIpomexyTounas arrecTanus M0 HTOTAM OCBOEHHUS AMCIHTIHHBI (3a4éT ¢ oueHKoOI).

1.

ITpumepnbIii nepeueHb BONPOCORB K 3a48Ty ¢ omenKoii (3 cemectp)
Kiacendukanus morpemsocTeit pe3yabTara YUCIIEHHOrO pEIeHUs 3a0auH,

[ IpuOrmxeHHBI¢

2.
3.
JOKanu-

KOPHSI,
110-

5.
Obyc-

6.
Kpurepnit

7.
Obyc-

3J1¢e-

9.
KBaJpaT-

10.
Merton

no-

11.
OKOH-

urcsia. AGCOMOTHASL M OTHOCUTENIBHAA HOTPEITHOCTH.

[orpemnocty apudmernuecknx oneparwid. [lorpemnocts Gynkuum.

MeTo 161 TOMCKa peIICHUH HeNMHHEHHBIX ypasHeHwit. [TocTaHoBKa 3a1aum, MeTo bl
3aIllUM KOPHEH HEIMHEWHOro ypaBHEHHSI. OOYCIIOBICHHOCTD 33441 BEIYHCIICHYS

Wrtepanuonuoe yrousnenne KopHel HeIMHEHHOTo ypapHeHus. MeTox Jenenns oTpeska

nojiam (Meron guxotomun). Kpurepuit okoHYanus nTeparnuii.
Merozn npocroit urepanuu. Cxomumocts Merosia. Kputepuit OKOHYAHHS HTEpALiyil.

JIOBJIEHHOCTL METO/Ja IPOCTOU UTEPAIHH,
MeTon HeroToHa peleHus HeMMHEHHoro ypasHeH:s. Y CIIoBre CXOIMMOCTH.

OKOH4YaHMs ureparuii. Meron cexyrux.
[TpsivMbIe METOJIbI pellenns CHCTEM IMHEHHBIX anrebpanyeckux ypapHenuii (CJIAY).

JIOBJIEHHOCTB 3a/1a4H PEILCHISI CUCTEMBI JIMHEHHBIX alrebpandyeckux ypaBHeHHH.
Meron I'aycca. Cxema enuncTBennoro nenenns. Meron aycea ¢ BEIOOPOM TJIaBHOTO

MEHTR 110 BCEH MaTpHUIlE (CXEMa IOJTHOrO BhIOOpPA).
Passoskenne MaTpuIbl Ha MHOXHTeM. Meton Xonernkoro petenus CJIAY (meron

HBIX [KOpHEH. MeToI pOroHKy.
WTepannonnbie METO/IbI PEIICHAS CHCTEM JIMHEHHbIX anreOpandecKnX ypaBHeHuil.

[Ipocroii urepamun. CXoAUMOCTE METOIA IIPOCTOI HTEpalii. AIOCTEPUOPHAS OIleHKa

TPEIIHOCTH.
Meton 3einens. Mrepannonnsle GpopMyaer MmeTozna. Y cnoue cxoaumMocts. Kpureprii

YaHHs! UTEPALIUH.

12. Metox nocnenoBatenbHOlN Be3xHell penakcamuy. MTeparmoHHbie GopMyIIbl MeTona

penax-

caumit. Moaudukanum Merona peaxcaiuii.



13. MeToze! morcka pelneHuii CHCTeM HeIMHERHRIX ypasHeHnit. [TocTaHOBKA 3a/auH.
OcHoB-
HBIE ompenenenys. KoppeTHOCTh 1 00YCI0BIEHHOCTD 3aa4y.
14. Metox npocroii ureparuu. OneHka aocTepuopHO# morpemHocTy. Monuukaruy
MeTOo/a
[Tpocroit utepanuu.

[TpomekyTOMHAR ATTECTANMS N0 HTOTAM OCBOEHHSI JUCHHIJIMHDI (329eT ¢ ONEHKO).
IIpumepnbiii nepedens BONPocoB K 3a4eTy ¢ oUenKoii (4 cemectp)
1. Metox HptoTOHA /TS PENTEHRS CHCTEM HEelMHEHHBIX ypaBHeHuH, TeparuonHbie
bopmybr
2. Momudukanuu merona Herorona. Mertox cexyruux. Meron Creddencena.
3. Mnrepuomuposanue pynknuii. [locranoBka 3anauu HHTEPIOTHPOBAHHSL,
[Tpubnmxenteie
dopmynl. JIumeiinas HHTEPIIOMSIH.
4. Kougunsle pasmocTs. MHTEPIONIMORHEH MuoTrouTeH HpIOTOHA. WnTepronsiuonnas
¢dopmyna aycca.
5. Hurepnonsanuonnste hopmynsr Ctupnuara u beceens.
6. Hutepnonauus KaHOHHYECKUM IIOJIMHOMOM. MHTEePIONSIIMONHBIA TOIMHOM
Jlarpamxa. Be1-
qHCiicHre Koo duirenToB nomuroMa. OleHKa IIOrPeNIHOCTH HHTEPIOISIIIHOHHON
(opmy- |
Jib1 Jlarpamxa,
7. OGparHoe MHTepIoMrpoBanne. Haxoxnenue KopHel ypaBHEHHUs METOLOM 00PATHOTO
WH- '
TePIOJIUPOBAHHS.
8. CpejiexBanpatuyioe npubmKenne. Juneinas u KBagpaTHUHAs ANIPOKCHMALIIS,
Meton
HauMeHbIIUX KBaJpaToB.
9. Uwmcnennoe audpepernuposanne. GopmyIisl MpUOIIKEHHOTO JubbepernEpoBanus,
OCHO- -
BaHHBIC HA MEPBOYM MHTEPTONSIMONHOHK Gopmyine HetoTona u dopmyse Ctupimara.
10. DopMyJIB! YMCIEHHOTO b DEPCHIUPOBARMS TSI PaBHOOTCTOSIIITX TOYEK.
11. Yucniennoe unrerpuposanue. Ksaaparypusie ¢popmyns Herotora-Koteca. ‘
12. ®opmyna tpanernmit. OcTaTOYHBI WieH GOPMYJIE TparleIHil.
13. ®opmyna Camicora. OcraTounslii uier Gpopmyiisl CHMIICOHA.
14. TTorxrue o xBanparypHo# dpopmyne YeGrmesa. Ksagpatypras dopmyira Iaycca.
TouHoCTB '
Keayparypusx ¢popmyir.
15. Yucsa Beprymm. dopmyna Oniepa-Maxnopera. [IpubimKeHHOE BEIYUCIICHHE
HEHCO00- -
CTBEHHBIX HHTETPAJIOB.
16. ObpiknosenHsle uddepenimansubie ypapaenud. 3agaua Ko, Pemenwe 3amaun
Kommu ¢ '
nomouibio Gopmysiel Teiopa.
17. Meronst Pynre-KyrTa. OneHKa OrpeIHOCTH O/HOIIATORBIX METOIOB.
10. KoHguHO-pasHOCTHBIE METOBL METOX HeompeeneHHbIX Kosdduruentos. Orenka
110-
IPEILHOCTH KOHEYHO-PA3HOCTHBIX METO/(OB.
18. [Ipo¢relitnye METOIBI PEMIEHNS! KPAacBOH 3a1auu 1JIs 0OBIKHOBEHHBIX
JuddepeHnuansHbIX
ypaBHeHui.
19. @ynknusa ['puna ceTouHol KpaeBoi 3anauu. Pemenne npocreiimeit kpaesoil
CETOYHOH 3a-
Jayu.



20. Ilocranoska KpaeBbIX 3a1a4 IS IMHEHHON CHCTECMBI TIEPBOTO TTOPAIKA. AJTOPHTMEL
pe- |
[IEHUSI KPACBBIX 33124 JUI CHCTEM YPaBHEHHUH IIEPBOTO MOPSIKA.

ITpumepHblii nepeyens BONPOCOB K 3aueTy (epeaTTecTaln)

I. OCHOBHBIC [OHATHS TCOPHH HOTpemHOCTeH. VcTounmmku ¥ KmaccuduKars
LIOTPELTHOCTEH,

2. AlcomorHas M OTHOCHTeNLHAS — HOIPEMIHOCTH  yHced.  JlecaTHyHas — 3amuch
IPUOIIHIKEHHOTO YUCITa U IIPABHIIA OKPYTIEHWA.

3. Ionsarne sHavamed mudper npubmmKkeHHOro yncsa. CBs3bh MEXIy KOJTHYECTBOM BEPHBIX
3HAKOB M NOTPENTHOCTBIO IPHOIIIKCHHOTO UHCIA.

4. TlorpeiHocTn CyMMbI B pasHOCTH. [1OTpelIHOCTE MPOU3BENEHAS 1 YHCIO BEPHBIX 3HAKOB
cro. llorpemnocts wactHOro. UMCIIO BEpHBIX 3HAKOB YacTHOTO. OTHOCUTENLHBIC
MOTPENIHOCTH CTEIEHH H KOPHS.

5. Obmas Gopmyra Qs OrpeInHocTd Berauciennit. O6parHas 3a1ada Teopiu
[IOTPEUIHOCTEIH.

6. Bbruucienue smadenmit  anreOpamdeckmx monmnomon. Cxema [lopHepa u  ee
MCIIONB30BAHUE IS HAXOXKIEHUS IPaHUIl AHCTBUTEILHBIX KOPHEHN OMMHOMOB.

7. OGobmennas cxema I'opuepa. Bbruncienue 3mavyeHWil aHANMTHYECKMX (YHKIUH
IIOMOIIIBIO CTENCHHBIX PSJIOB.

8. Psamer Teitnopa m Maknopena. Ocrarounsii wien B dopme Jlarpamka u oreHka
MOTPEIIHOCTH,

9. Pasnmoxenue osnemenrapHbIx (yHKmmi B psgel Teitnopa u Maxiopera. Yncno © u
QJITOPUTMBI €I'0 BEIUHCIICHUS,

10. MeTosl nocne/loBaTC/BHBIX [PUOIKEHNH M €ro HWCIOMB30BANME JUI  BLIUMCICHUS
3HAYEHUH QyHKITHIA,

1. AITOPUTM ~ BBIYMCIIEHMS  KBAaJpaTHOTO KOPHS M €r0 TIE€OMETPHYECKHH  CMBICIL.
HpubnuikeHHOE BRIMUCIICHUE KOPHS N-0l CTEIICHH.

12, Haxoxagnue dYacTHOro IByX umcea W ofpaTHOM Benmdmubl. Olenka HOTPEUTHOCTHU
BBIUHUC/IGHUH.

Camocrosiresbnast paGoTa CTyICHTOB 1O avcUMIMHe «UWCIeHHBIC METOMbI» BKIIOYACT B cebs
CIIC/IYIOIIHE BHAB] JESTETBHOCTH:

I) npopaborky yuebHOro MaTepuana no KOHCNeKTaM, yueGHOH U HAYHHO Jireparype;

2) MOAroTOBKY K NPAKTUYECKUM 3aHATUAM, TPeBYIOILyiO COBMECTHOTO BBITIONHEHHS MATBIMHA [PYIIIaMH
CTYJICHTOB PACCMATPHBAEMBIX Ha JICKIIHIX METOJIOB.

3) moaroToBky Mo BceM BMJiaM KOHTPOJIBHBIX MEPONPHATHH, B TOM uMCle K TeKYHEMY KOHTPOIIO
3HaHWH W TPOMEIKYTOYHOHN aTTeCTalNH.

ITpumepHpIii nepeyens BONPOCOB, PACCMATPHBAEMBIX IPH CAMOCTOSITEILHOM paGoTe CTYJEHTOB
(3 cemecrp)

1. IIporpammuposanue na anropurmudeckom sieike C++. Marerpuposanusie makers: MathCAD
6.0+ u Maple V R4. CocTas u (yHKIIMOHAILHEIE BOSMOXKHOCTH MAKETOB. BaxHeie OIEPaTOPBI
2. Torpemnoctn Beraucnenuii. ONpelescHue KoTaIecTBa BEPHEBIX 3Ha4aIux nudp. Horpeusocty
anre6pqueCI<11x, omnepanuil. [Ipasuna oxpyriaenus.
3. IlpsiMas 3amaua TCOpHH IIOTPENTHOCTEH.
4. Ob6parHas 3ajffaua TCOPHH HOIPEITHOCTEN,
5. IlorpemHocTh OKpPYTJICHHI U 3aUch arces B DBM.
6. Metonpl pelnennst anreOpaMdecKuX W TPAHCHEHIEHTHHIX YPAaBHEHUI: METO MOJOBHHHOIO
AeTeHUs. (AUXOTOMUK); METOJ XOpJT (CEeKyIHX); MeTOX KacaTelbhbix (HbroToHa); MeToj uTepaliuil.
Onenxa norpemuoctelf. TpeGoBaHUs K BEIYUCIUTENRHOMY ATTOPATMY. Y CTORYHBOCTE U CIOKHOCTD
AITOPUTMA. '
7. MeTonBl 4YHMCIEHHOTO PpEIEHMsT CHCTEM JHHENHBIX anreOGpamyeckKux — ypaBHEHWH. Merto
[OCIIE/IOBATENBHOTO UCKIIOUSHNST HeH3BECTHBIX. MeTo/ oTpaskeHuii.
8. Metox npocTo# mrepamuu. OcoGeHHOCTH peallM3aliiyl MeTOAa NMPOCTO WTepanuu Ha 9BM
OweHka NOrperHOCTH U YCKOPESHUE CXOMUMOCTH. ;



|
| v
9. OHTHMI/IBHU,I-ESI CKOPOCTH CXOMUMOCTH UTCPAIIUOHHBIX IIponeccCoB. MeTOI[ SCI/IIICH}I.

10. Mrepaumontipie METOIBI € HCIIOTE30BAHHEM CIEKTPATEHO-3KBHBATIEHTHBIX OIIEPATOPOB.
11. Ilorpemuocts IpubMINKEHHOTO PELIEHHs CUCTEMBI YPABHEHHIT U 06YCIIOBICHHOCTD MAaTpHIL.
|

ITpumepublii nepedenn BOIPOCOB, pACCMATPHEAEMBIX P CAMOCTOSITEJILHOI padore cTy/IeHTOB
f (4 cemectp)
1. Murepnoimposanue. [Tpubnmkentsie GopmybL.
2. HnrepronsiHoHHBI MEOTOWIEH HprOTOHA. [orpemaocts MHOrOwIeHa HeloToHa.

3. Wareprionsimonnbiit  MporowieH Opmura. CXOZUMOCTh HHTepnoisiud. Henumeitnas
MHTEPIIOJIALHNS. |

4. HHTCpHOJ‘IHI!_I,I/ISI crtalinamMu. MHEOroMepHas HHTEPIIOJISLSL.

5. CpenexBagpaTHdHoe MpuUOIIKeHne. JlnHenas annpoxkcuManusa. MeTon HaHMeEHBIINX
KBaJIPaTOB,

Henuneiinas anmpokcumarus.

Hucnennoe uddepenimposanue. [lommnomMuansusie hopmynst. Meroj Pynre-Pombepra.

KBasupasnomepnble cetku. Perymsipusarust muddepenupoBaHus.

HucnenHoe prreperpuposanue. [lommHOMHaNIBHAs annpokcuMaItis. DopMyIIs! Tpamelmit.

®opmyna Ditnepa. @opmyna I'aycca-Kprcroddens. Cxonumocts KBaapaTypHbIx bopmy.

9. OGrxHOBeHHBIC TubepeHIualbHEE ypaBHCHS. 3aaua Komm.

10. Meronet pemenns: meton ITukapa; METO/1 MaJIOTo TTapaMeTpa; METOZ Aiamca.

11. Kpaespie 3ajtaun. PazsocrHsiit Meto . Meton I'anepkua.

12. MeTo bl peleHns ypaBHeHHS B YACTHBIX TPOU3BOAHBIK. OCHOBHBIE NOHSTHS TEOpUU METO/Ia

CETOK.
AHHpOKCI/IM;ﬂL{I/IH LIPOCTEHIINX MHIIEpOOTMISCKUX 3a71a4.

13. PasHOCTHBIE CXEMBI /I OJIHOMEPHOTO 11apaboJIHYecKOro YpaBHEH!S.

14. PasnocTHas amIpoKCHManus SIUIMNTAYECKHX YPaBHEHHMH,

15. MeTosibl pellien s CeTOMHBIX SIUTUNTHYECKIX YPABHCHHAH.

g N

q)OHI[ ONEHOYHBIX CpEACTB I IIPOBCACHUS aTTecTaliu YPOBH:A C(bOpMI/IpOBaHHOCTI/I

KOMITETEHIIMI OﬁyanOHlI/IXCS{ IO JUCITUIITINHE O(l)OpMHHeTC}I OTACIBEHBIM JOKYMCHTOM.
|

7. Y4 E!I;HO-METOI[I/I‘{ECKOE N NTHOOPMAIIMOHHOE OBECIIEYEHUE
| JUCITUITJINHBI
7.1. Knuroo6ecne4eHHOCTD

Haumenosanne aurepartyphi: T'ox uznannn KHUT'OOBECHHEYEHHOCTDL

ABTOP, HAIBANIC, BUA H3TAUH,

H3IATENLETEO Kosmuecrso axzemnasipon Hanuuwme B snewrponnoii fubauorexe
u3gauuii B Gudanorexe Bal'y Bal'y

| B cooTBeTcTBHU ¢ PI'OC BO

|| 3 4

' OcHoBHas niuTeparypa®

(8

| —
1. Konmakor H.C. 2014 http://www. iprbookshop.
OcCHOBEI IHCHE:HHBIX 1u/36690
METOJOB/ IPaKTU-KyM. -
M.: MockoBckuii ryma-
HUTApHBIH YHHBEPCHTET,
2014.-92 c.
2. Komnaes  B.JI. 2016 http://www. znanium.
YucieHuple wmeTONbI H com/catalog
[IPOrpaMMHUPOBAHUE:
yuebnoe nocobue. - M.
W7
®OPVYM, HUI]
HNH®PA-M, 2016 .- 336

C.




3. BaXBa:J'IOB H.C.
Yucnennsle Meroanl B
3ajadaXx M | yhIpax<He-
HUSX/ ' yueGHoe
nocobue.-M.:|

BMHOM.  Jla6opatops

3HaHui, 2015,- 241 c.

2015

http://www. iprbookshbp. ru/
12283

HononnurensHas utepaTypa

1. baxganos H.C.
Uwucienurle MCTOILL/
ydeOHoe nocioGHe.- M.:
BMHOM. Jla6oparopus
smanmit, 2012,- 653 c.

2012

hitp://www. iprbookshop.
ru/36690

2. Co6onesa  O.H.
Beenenne B 4ucneHmble
MeTOoaBI/ | y4uebHoe
nocofue.- Hobocu6npcx:
Ho-Bocubupckuit  roc.
TEXHUYCC-KUH
ynusepcuret,| 2011.- 64

C.

2011

http://www.
iprbookshop. ru/45362

3. Banmzusk B.E. Teopus
U pPaKTHKA 1o
BEIYUCITUTEIIBHOM
MmaremaTtuke | yueOGHOE
10CO- I

oue.- Kpacuosipck: Cub.
(e-nep. yu-1, 2012.- 174

2012

http://www. znanium.
com/catalog

C. |

7.2. llepyogudecKue N3 AAHUS
1. MadopmaTrKa, BEIMHCIHTEIbHAS TEXHUKA H HHKCHEPHOE obpazosanme. URL:

http://elibrary.ru/

contents.asp?issueid=1567393
2. Hayka n J:IIKOJ'Ia. URL: https://dlib.eastview.com/browse/publication/79294/udb/1270

3. Undpopmaruxa u

iSp%OBaHHe.UR!L:http://dlib.eastview.com/browse/publication/ 18946/udb/1270

7.3. UnrepHeT-pecypenl

1. 9BC <<yH1=I/IBepCI/ITeTCKa${ 6ubnuoTeka onumaiiny - http:/biblioclub.ru/

2. SHeKTpOIilHHaSI Oubnmorexa: http://www.twirpx.com
8. MAT];EJPI/IAJILHO-TEXHI/I‘IECKOE OBECHEYEHUE IUCIHUAILINHEI

Jnst peanusanmu  TaHHOM JMCHMILIMHBI HMMEIOTCA  CICNUANBHBIE TOMEIIEHHS  JULs
MPOBENICHNS 3AHATUH JICKIMOHIOTO THIA, 3AHATHI IPaKTHYECKOTO THIIA, TEKYIIEro KOHTPOJS 1
IIPOMEXYTOYHOH aTTECTALMH, & TAKKE TOMEIICHHS! VISl CAMOCTOATENILHOM paGoThL.

IIpakruyeckue 3aHATHS MPOBOJATCS B ayIUTOPHH (kommbrOTEpHOM Kiacce) 5116-3 (umn
dHAJIOTMYHOM KOMIIBFOTEPHOM KJI4CCE B 3aBUCHMOCTH OT CETKH PACIIHCAHMS).

Ilepevens UCHOTE3yeMOro NHIEH3HORHOTO TIPOrPAMMHEOT0 O6ECIEUCHI:

1) MS Word;

2) MS PowerPoint;
isual Studio.

3) MSV
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PaGowast mporpamma paccMOTpeHa M 0m0OpeHa Ha 3aceaHun y4€0HO-METOIMIECKOM KOMUCCHH

Hanpasyienns 02.03.02 @ynnamenTansnas nadopmarrka 1 MHEGOPMAIIHOHEEIE TEXHOIOTHH

IIporokon Ne | 1] oT 31.08.2020 roma
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SEpe

JIUCT IEPEYTBEPXJIEHUS
PABOYEN IPOTPAMMBI JUCHUTLJINHBI

Pabouast nporpamMma ono0peHa na yueOHBIN To/1

lIpoTokoin 3acemanns kadempnr No oT roaa
|

3aBeyIOmui Ké{begpoﬁ
|

|
Pabouas nporpamma oo6pena Ha y4eOHBIH TOJT

IIporoxour 3acesianus kadenprr Ne oT roja

3aBenyromuii kagempoii

PaGouas mporpamma onoGpena Ha y4eOHBIH 1o

[IpoTokon 3acenanus kadenpsr Ne or roza

3 L .
aBeNyromui kaheapoi




