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AHHOTaIus K aucuuiuinie « KoMIbroTepHbIE BEIYUCIECHUS

Hassanue oucyuniunul KomrmbloTepHble BEIYUCICHUS

Hanpaenenue noocomoexu 09.03.01 «MudopmaThKa U BEIYUCIUTEIIbHAS

(cneyuanbHocmy) TEXHHUKA»

Hanpasnennocmo «ABTOMAaTHU3UPOBAHHBIE CHCTEMbI 00pa0OTKH

(npogpunv/npocpamma/cneyuanusayus) | ARPOPMALMKI U YIPABICHH

Mecmo oucyuniunwvl broka 1 Jlucummumnsl (Moaynu) Yacts,
dbopMupyeMasi yuacTHUKaMHU 00pa30BaTeIbHBIX
OTHOILLIEHUH

Tpyooemxocmy (3.e. / uacwi) 4 3.e./ 144 gacos

Lenv uzyuenus oucyuniunvl O3HaKOMJICHHE C KOMITBIOTEPHBIMU METO/IaMHU
BBIYHCIIUTEILHON MaTeMaTHKU

Komnemenyuu, popmupyemoie 6 ITK-1 CriocoGeH BBIMOIHATH PabOTHI M YIPABIISATH

pe3yibmame 0C80eHUsL OUCYUNTUHDBL paboTamu 10 co3MaHnI0 (MOAUDUKAIIHN) 1

cornpoBokaeHnio IC, aBTOMaTH3UPYIOIIUX 33291
OpraHU3alMOHHOTO YIIPABICHUS U OM3HEC-TIPOLIECCHI
IK-2 Crioco6eH ocymecTBIATh KOHLIENTYaJIbHOE,
(YHKIIMOHATIBHOE U JIOTHYECKOE POCKTUPOBAHUE
CHCTEM CPEIHEro M KPYIMHOTO MacTada u

CIIO)KHOCTH
Cooeporcanue oucyunaunsl (ocnosnvie | BBenenue. Teopus norpenrHocTei.
pasoenvt u membvl) YucreHHbIE METO/IBI PEIIeHHS 3a1a4 JTMHEHHOI
anreopsol.

YucnenHoe uHTErpupoBaHue u aupdepeHupoBaHme.
WuTepnomsiuys u npubamkeHne §yHKIHA.
YucneHHble METOBI PELLIEHUS HEITMHENHBIX
YpPaBHEHUH U CUCTEM YPaBHEHHIA.

YucneHHble METO/1bI pellIeHUs] OObIKHOBEHHBIX
muddepeHaTbHBIX YpaBHEHUH.

KoMIbroTepHbI€ BEIUMCIIEHHS B PEILIEHNN 3aa4
JMHEHHOr0 NPOrpaMMHUPOBAHUS.

Dopma npomedcymouHou 3aueT ¢ OLEeHKON
ammecmayuu




1. eau 1 3a1a4u AMCHUTIIMHDI:
Heablo mnpenojgaBaHuss JUCHUIUIMHBI  SBJISIETCS ~ O3HAKOMJIEHHE €
KOMITBIOTEPHBIMH METOIaMHU BHIYUCIUTEILHON MaTeMaTHKH

3agauM TUCIMIUIMHBL

— OcBoeHHE BBIUHUCITUTEIBHBIX METOJOB [JIsl pEUIeHUs 3a7ad JIMHEHHOU
anreopsl.

— OcBoeHHE BBIUYUCIUTEIBHBIX METOIOB JIJISl PEIICHHUS 3a7]a4 MaTeMaTUYECKOTO
aHanm3a.

— OcBoeHHE BBIYUCIHUTEIBHBIX METOJ0B MPHUOIMKEHUS W alPOKCUMAIUU
GyHKIUH.

2. IInanupyemble pe3ybTaThl 00y4eHHs

B pesynapTaTte OCBOCHMSI IUCHUIUIMHBI Yy CTYICHTAa JOJDKHBI OBITh
chopMUPOBaHBI

3HaHus1, NpuodpeTaeMblie B X0/1€ 0CBOEHHUSI TUCITUIIJIMHBI

Ne i/mn 3Hanus
1 [TpHHIUIIBI IOCTPOEHUS M OTPAHUYEHHUS Ha IPUMEHCHHE BEIYMCIUTEIbHBIX METOIOB B
KOMITHIOTEPHBIX BBHIUHCIICHUSIX
2 Croco0bl KOHTPOJISI KOMITBIOTEPHBIX BBIYUCICHHUMA U OLICHKH ITOIPEITHOCTH
KOHKPETHOT'O BBIYMCIUTEIHLHOIO METO/1a
3 [IperMyiiecTBa U HEIOCTATKH MPSIMBIX, HTEPAIIMOHHBIX M CTOXACTHYECKHX METOJIOB
KOMITHIOTEPHBIX BBIUUCIICHHI

yMeHI/IH, npnoﬁpeTaeMble B X0/1¢ OCBOCHHA NTUCHUIIJINHBbI

Ne i/t YMmenust
1 BriOupaTth TpeOyemblii BBIUMCIUTENBHBIM METOJ] B COOTBETCTBHH C OCOOCHHOCTSIMH
3a/1a4M ¥ UMEIOIIMMUCS OTPAaHUYEHUSIMU Ha PEaIM3alnI0
2 OrnieHUBaTh MOTPENTHOCTh KOMITBIOTEPHBIX BEIYUCICHUN U OCYIIECTBIISITH MEPOTIPUSITHS
110 YBEJIMYEHUIO TOYHOCTH BBIYMCICHUN

HaBLIKl/I, HpnoﬁpeTaeMble B X0/1¢ 0OCBOCHUA NJUCIHHUIIJINHBI

Ne i/ HaBbiku
1 Hcnonp30BaHne UMEIOMIETOCsl MMPOrPAMMHOTO O0ECIICUEHUS Il PEIICHUS CIIOMHBIX
3aJa4 C MPUMEHEHUEM HECKOJIBKHUX METOJIOB U OLECHKH BEIMYHH MOTPEITHOCTEMH




KOMHeTeHHI/II/I, npnoﬁpeTaeMHe B X01¢ 0CBOCHUA TUCIUITJIMHBI

KomMnerenmuu

Nuauxkaropsl

3Hanus

YmMmenus

HaBpixku

TIK-1. Criocoben BBIIOJIHATE
PpaboTEI U YIIpaBIIATh paboTaMH O
co3faHuIo (MOAU(pUKALNK) U
compooxaeHuto 1C,
ABTOMATH3UPYIOIIHNX 32241
OPTaHU3aI[MOHHOTO YIIPABJICHUS U
OH3HEC- MPOLIECCHI.

[1K-1.1 3HaTb: apXuTeKTYypYy,
YCTPOUCTBO M ()yHKIIMOHUPOBAHUE
BBIYHCIIUTEIBHBIX M NH()OPMAIIHOHHBIX
CHCTEM, IPOTPaMMHBIE CPEACTBA 1
w1aT(hOpMBI HHPPACTPYKTYPHI
UH(POPMAIIMOHHBIX TEXHOJIOTHIt
OpraHu3alliK, COBPEMEHHBIE TIOIXOABI 1
CTaHZAPThI aBTOMATU3ALU
OpraHU3alUK, COBPEMEHHBIC S3bIKH
HpOrPaMMHPOBAHMS, TEOPHUIO 0a3
JTAHHBIX, OCHOBBI COBPEMEHHBIX
OTIepalMOHHBIX CHCTEM, CETEBEIE
MPOTOKOJIBI 1 KOMMYHHKAI[IOHHOE
o0opyznoBaHue

1,2,3

[1K-1.2. YMeTh: IpoeKTHPOBATh
APXHUTEKTYPY, CTPYKTYPY H aJTrOPUTMBI
(YHKLIMOHMPOBAHNUS BBIYMCIUTEIBHBIX U
MH(OPMAIMOHHBIX CHCTEM,
pa3pabatsIBaTh HHPPACTPYKTYPY
NH(OPMAIMOHHBIX TEXHOJIOT Ui
HpeIIPHATHS, TPUMEHITh COBPEMEHHEIE
HOJXOMBI M CTAHIAPTHI ABTOMATH3ALNH
OpraHHU3aliK, IPOCKTHPOBATH
HHPOPMAIIOHHOE, IPOTPAMMHOE 1
anmnapaTHoe obecriedeHne, OLleHUBATD
00BEMBI ¥ CPOKH BBINOJIHEHHUS paboT

1,2

IIK-1.3. BaageTs: HaBbIKAMH
MPOCKTUPOBAHUS M PCATU3AIHN
BBIYHCIUTEIBHBIX U HH()OPMAIIMOHHBIX
CHCTEM, HaBBIKAMH CO3/IaHUS IPOTPAMM
HA COBPEMEHHBIX SI3BIKaX
IpOrPaMMHPOBAHHSI, HABBIKAMH PabOTHI C
anmapaTHBIM U CETEBBIM 000pY/I0BaHHEM,
HaBBIKAMH CO3J1aHus 0a3 JaHHEIX,
HaBBIKAMU MIPOCKTUPOBAHUS TU3aiiHa
MHPOPMAIIMOHHBIX CUCTEM, HABBIKAMHU
CO3/IaHHUs T0JIb30BATEIbCKOM
JTIOKyMCHTAIIUH

IIK-2. Cnocoben
OCYIIECTBIISATH
KOHIICNITYaJIbHOE,
(YHKIMOHAJIBHOE U
JIOTHYECKOE MTPOCKTUPOBAHUE
CHCTEM CPEIHETO M KPYITHOTO
Macitaba v CJI05KHOCTH.

[1K-2.1. 3HaTh: OCHOBBI CHCTEMHOTO
MBILIICHHUS, METO/IbI KIIACCHYECKOTO
CHCTEMHOTO aHaJIN3a, TEOPHIO
yrpaBJeHus OU3HEC- MPOLECCaMH,
11ab10HEI 0 opMITeHHsT OU3HEC-
TpeGOBaHHi, METO/IbI KOHIIETITYaIbHOTO
HPOEKTHPOBAHMUS, METO/IbI ITyOIMYHOIT
3aIUTHI IPOEKTHBIX paboT

1,2,3

[IK-2.2. YMeTh: CTpOUTH CXEMBI
NPUYNHHO-CIIEICTBEHHBIX CBSI3CH,
MOJIEIIMPOBAaTh OU3HEC-TIPOLIECCHI,
OIPE/ENSATh OTPAHMYCHHS CHCTEMBI,
MPOBOJUTH MPE3EHTALNH

1,2

TIK-2.3. Bianers: HaBbIKAMU BBIABICHUS
MPUYUH TPOOITIEM U YCTAaHOBICHHS
KaTeropHii BaJKHOCTH TpoOIieMm,
HaBBIKaMu cOOpa M U3yYCHHUsI 3aIIPOCOB
Sal/IHTepeCOBaHHbIX JIMII, HAaBbIKAMHU
MNUCAHUA CUCTCMHOI'O KOHTEKCTA U
rpaHMu CUCTEMBI

3. MecTto aucuumiuHbl B cTpykrype OOII

JlncuurinHa

OTHOCHUTCA K

YacTH,

dbopmupyemoit

oOpazoBarenbHbIX OTHOIEHUHN brioka 1 «{uctummuast (Mmomymnu)» OOIL.
JucrumnnHa u3ydaercs Ha 2 Kypce B 4 cemecTpe.

Y4aCTHUKaMH




N3yyenne AuCHUIUIMHBI Oa3upyeTcs Ha 3HAHUSAX, YMEHUSX W HaBBIKaX,
MOJIYYEHHBIX TIPU OCBOECHUHU AUCIUIUIMH (MOIYJIEH):

Anrebpa wu reomerpus, MaremaTtuueckuid aHanmu3, MHTerpansi u
muddepenuuansubie ypaBuenus, Mupopmartuka, [IporpammupoBanue.

[lepedeHb MOCICAYIONTUX AUCITUIUTHH (MOJTYJICH), ISl KOTOPBIX HEOOXOMMBI
3HaHMS, YMCHHS M HaBBIKH, (OPMHPYEMBbIC JIAHHOH ydYeOHOW JMHCIMILIMHON
(Monmynem):

NuTtepuer-nporpammupoBanue; MHbopMmannonHaeie cuctembl; CHCTEMBI
HUCKYCCTBEHHOTO WHTEJUIeKTa, Teopus aBTOMartmueckoro ympasieHus;; OCHOBBI
CHUCTEMHOTO aHaJIN3a.

4.  CTpyKTypa M cofep:KaHue JMCUHIIHHbI
4.1 CrTpyKTypa IMCHHUILUINHBI

Paznen 8 Pacnipenenenue Tpy10eMKoCTH paszziena (B
Ng )Z[I/IC(III)I;I)II';J;[I/;HLI. g E{ § gacax) 1o BUJaM yueOHOM paGoThI Conepanue ]
i | mpomexyTouHO (:; 9 z CaMOCTOATENHHON
aTTecTalyn 5 & o KOHTaKTHast paboTs1

(no cemecmpam) 3 JIeK mp | mab KUA CPC

1 2 3 4 5 6 7 8 10 11
Beenenue. 14 4 4 - - - 10 Uzyuenne

1 | Teopus Marepuaa.
NIOTPEIIHOCTEN.
YuciieHHbIe 18 4 4 4 - - 10 Uzyuenue
METO/IbI PEIICHUS MaTepHaia.

2 3a7a4 JIMHEHHOMN
anreOpeL.
YucneHHoe 20 4 4 6 - - 10 Uzyuenne
WHTErpPUPOBaHUE MaTepuana.

3 |u IIpocmoTtp BUAEO.
nuddepeHnupon
aHue.
Wureprnionsiuus u 24 4 6 - 6 - 12 N3zyuenue

4 | npubmmxenue MaTepHaia.
dyHKIHi. IIpocmoTtp BHAEO.
YucneHHbIe 18 4 4 - 4 - 10 Uzyuenue
METO/IbI PEIICHHUS MaTepHaia.
HEJIMHEUHBIX Hpocmorp BuzeO.

5 YpaBHEHUU U
cucTeM
YpaBHEHH.
YucneHHbIe 24 4 6 - 6 - 12 Uzyyenue
METO/IbI PEIICHHUS MaTepuaia.

6 | OOBIKHOBEHHBIX Hpocmotp BuzeoO.
muddepeHnmrann
HBIX ypaBHEHUI.




KommprotepHbie 28 4 6 6 - - 14 U3zyuenue
BBIYHCIICHUS B Marepuana.
pelieHnu 3a1a4 ITpocmoTp BHAEO.
! JINHEWHOTO
MIPOTPaMMHPOBaH
usl.
8 3adeT ¢ OLEHKOM 2 4 - - - 0,4 1,6 3adeT BBICTABIIAETCSA
110 COBOKYITHOCTH
pe3yIbTaTOB
TEKYIIEeTro KOHTPOJIS
yCIIeBaeMOCTH
Hroro: 144 32 16 16 0,4 79,6
4.2 Copep:xkanue pasgejoB Kypca U (opMHpPyeMbIX B HHX
KOMIIEeTEeH U
Koawbl
Ne Pazpen KOMIIeTeHIIUH 3uannst | Vaenust | Hapbicu dopma
n/n AUCHUITJINHBI u KOHTPOJIsI
HHIMKATOPOB

1 Beenenue. Teopus [IK-1.1,1.2, 1,2 2 TectupoBanue

TOTPEIIHOCTEH. 1.3,2.1,2.2,
2.3

2 UucneHHble METOBI I1IK-1.1, 1.2, 1,2,3 1,2 Pa6ora Ha
pelieHus 3a1a4 JUHEHHON 1. 31 2.11 2. 21 NPAKTUYECKUX
anreGpoI. 3aHATHIX:

2.3 TeKyIUI
KOHTPOJIb

BBITTOJTHEHUS
3aJaHUMN.

3 YucnenHoe IIK-1.1,1.2, 1,2,3 1,2 TecTupoBaHue.
HHTCTPHPOBAHHUE U 1.3,2.1,2.2, Pabora Ha
muddepeHIMpPOBaHUE. NPAaKTUICCKUX

2.3 3aHATHSIX:
TEKYLIUH
KOHTPOJIb
BBIMOJTHCHHS
3aJ]aHui.

4 Hurepnonsuus u I1IK-1.1, 1.2, 1,2 1,2 TectupoBaHue.
npuOIKeHne GYHKIUH. 13.2.1.2.2 3amuTa §

e 71abopaTopHOi
2.3 paboTshL.

5 YucneHHBIE METOIbI I1IK-1.1, 1.2, 1,2,3 1,2 TectupoBaHue.
peIIeHHs HETMHEHHBIX 1.3,2.1,2.2, Samura 3
YpaBHEHHUH U CUCTEM 23 Ha60p63T0PH0H
YpaBHCHH. ' PpabOTBL.

6 YHucneHHbBIE METOIBI I1IK-1.1, 1.2, 1,2,3 1,2 TectupoBaHue.
pelieHns OOBIKHOBEHHBIX 13.2.1.2.2 3amuTa §
muddepeHnnanTbHbIX 1 ' ’ 11abOPaTOPHOi
YpaBHEHHIA. 23 paboTBL

7 | Kommsroreprsre MK-1.1, 1.2, 12 1 PaboTa na
BBIYUCIICHUS B PELICHUN 1.3,2.1,2.2, IIPAKTUYECKUX
3a/1a4 JIMHENHOr 0O 23 33“”“’”5
POTPaMMHUPOBAHHS. ' TeKYLWMH

KOHTPOJIb
BBITTOJTHEHUS
3a7[aHUM.




4.3 HaumeHoBaHMe TeM JIEKIHIi, HX COlepP:KaHUE H 00bEeM B Yacax

n/n

Ne paznena
JTUCIHHUILINHEI

HaunMeHoBaHHe JeKIUA

Tpynoem-
KOCTh
(4ac)

1

Bsenenue. Teopus NOrpelIHOCTEN.

Bseoenue ¢ oucyunnuny. IIpedmem u 3a0ayuu 8o14ucIumenbHol
mamemamuxu. Tlozpewnocms. Heycmpanumas u yCmpanumas.
THozpewnocme annpoxcumayuy u 6b14UCTUMENbHASL.

4

UmciieHHBIE METOMIBI PEIICHHS 3324 JINHEHHOH anreOpsl.

Pewenue cucmemor nunetinvix anceopauueckux ypasnenui (CJIAY).
Knaccughuxayus memoooe pewrenus CJIAY. Tounvie memoowi:
peuerue CJIAY memodamu nunetinoti aneebpol. Memoo I'aycca
(cxema eouncmeennozo denenus). Memoo I'aycca c evi6opom
2nasHozo rnemenma. Buiuucienue obpamuoi mampuybvl u
onpedenumensa memooom I aycca. IlpubnusicenHvle Memoosi peulenus
CJIAY (ycrosusi u ckopocms cXo0UMOCMU): Memoo nPoCcmotl
umepayuu (Axobu). Memoo 3etidens. Memoo ckopetiuezo cnycka
(epaouenma).

YucieHHOE UHTEIPUPOBAHUE U TUPPEepEHIIMPOBAHUE.

3aoaua yucnennozo unmezpuposanus. Beruucienue onpedenenmvix
uHmMe2panos 0emepMUHUPOBAHHLIMU U CTNOXACMUYECKUMU MEMOo0amu
(popmynet npsamoyeonrvruros, mpaneyuti, CUMRCOHA U MemMOoObL
Mounme-Kapno). Iocpewnocmu ¢popmyn yuciennozo
UHMESPUPOBAHUSL, CDAGHUMENbHBIL AHANU3 NPEUMYUIECTE U
He00CmamKko08 paccMompeHHbIx Memo0os. Huciennoe
oupepenyuposanue. Oyenka nOZPEUHOCMU YUCTIEHHO20
ougppepenyuposarnus. Memoo HeonpedeneHHbIX KOIPDuyUenmos.

Wurepnonsuust u npuOivkeHne GpyHKIui.

3aoauu unmepnonsyuu u npubaudICeHUs GYHKYUIL.
Humepnonsyuonnsie popmynvt Hoiomona, Jlacpansca. Cxooumocmo
UHMEPNOTAYUOHHBIX NOTUHOMOB BbICOKUX NOPAOKOS.
Humepnonuposanue cniavnamu: 1uHelinsie, K8aopamuymsie u
Kybuueckue cnaatinel. [lpubnudsicenue QyHxkyuil. omolcKanue
napamemposg SMRUPULECKUX Popmyn MemoooM HAUMEHbUIUX
K8aopamos.

UYuciieHHBIE METO/IBI PEIICHHUS HEIMHEHHBIX YPAaBHEHUH U CHCTEM
YpaBHEHHUH.

Omanvl pewienus HeaUHeUHbIX YPasHeHull (00HO ypasHeHue):
omoenenue Kopretl, ymouneHue pewenusi. IIpubnusicennvie memooul
pewenus (00HO ypasnenue): epaguyeckuti Memoo, Mmemoo
ouxomomuu, memoo xopd, memoo Hviomona (kacamenvhvix),
Moougpuyuposannwiii memoo Hotomona, memoo cexywux,
KOMOUHUPOBanHblll Memoo. [Ipubnudicenrvle Memoobl peulerus
cucmem HelUHelHbIX ypagrenull. memoo Hviomona, memood
epaduenma.




UurcnieHHBIE METOIBI PEIICHUsT OOBIKHOBEHHBIX MU (HepeHIMATEHBIX
YpaBHEHUM.

Dopmynuposka 3aoavu Kowu, oonowazosvie memoowt pewenus OY
(nepsoeo nopsoka): pasnodxcerue 6 pao Teiinopa, memoowv: Pynee —
Kymma nepsoco nopsoxa — memoo Jiinepa, 6mopozo nopsoka —
UCNPABNIEHHBIU U MOOUPUYUPOBAHHBLIL MemOoOblL Diliepa, Memoo
Pynee — Kymma yemsepmozo nopsioxa. Muozowazoewie memoowl:
Memod Aoamca wemeepmozo nopaoka. Oyenka noepeuHocmu
npuMeHsemMbix Memooos; npasuno Pynee. Cpasnenue 00nowazo6wix u
MHO20ULA208bIX MEMOO08 (HOSPEUHOCTb, MPYOOEMKOCHb, U M.1.).

KoMIibroTepHbIC BHIYUCICHUS B PEIICHUH 3a/1a4 JIHHEHHOTO
MPOTPaMMHUPOBAHUSL.

Dopmynuposka 3a0ayu JuHeliHo2o npocpammuposanus (JIII).
Ocnosnas 3adaua JIII. I pagpuueckuii memoo pewenus 3aoavu JII1.
Cumnnexc-memod. Komnviomephvie oluucieHus npu pewenuu
sa0ayu JII1.

Bcero

32

4.4 HaumeHOBaHMe TeM NPAKTHYECKHMX 3aHSATHIl, UX COJEP:KAHUE U
00BHeM B Yacax

Ne [ Ne pasgena Tpynoem-
S — HauMeHoBaHHE MPAKTHYECKHX PadoT KOCTh
(4ac)

1. 2 YucIeHHBIC METO/IbI PEIICHHS 3a/1a4 JIMHCHHOM anreOphl. 4
Memoo 'aycca. Memoo 3etioens. Oyenka noepeuiHocmu YUcieHHo20
peuieHusl.

2. 3 YucnenHoe MHTerpupoBanue u quddepeHurpoBanue. 6
Peanuzayus paznuunsix memooos YucieHHo20 UHMe2puposanus u
ougppepenyuposarnus. OyeHKa noepeuwHOCU YUCIEHHO20 PeUleHUS.

3. 7 3amauu IMHEHHOTO MPOrpaMMHUPOBAHHUS. 6
Pewenue 3a0ayu 1uneiinozo npoepammuposanus 2pa@puyeckum u
CUMNJIEKC-MEemOOOM.

Bcero 16

4.5 HaumeHoBaHHe TeM JA0OPATOPHBIX PadoT, X COEepKAHUE U
o0beM B yacax

Ne | Ne paznesa HaunmenoBanue j1a00paTopHbIX padoT Tpynoem-
n/n AUCIHUIIJIMHBbI KOCTb
(uac)
1. 4 WuTepnonauus u mpuOInxKeHne QyHKIHU. 6
Peanuzayus paznuunvix memoooe 10kanbHo U 2100a1bHOU
unmepnoasayuu. Cpeonexgadpamuynoe npubaudicerue yHKyuil.
2. 5 UucneHHble METO/Ibl PELICHUS] HETMHEWHBIX YPAaBHEHUH U CUCTEM 4
YpaBHEHH.
Peanuzayus pasnuunvix YucIeHHbIX MEMOO08 peuleHusi HeIUHEHbIX
ypasuenuu u cucmem ypasuenuil. Oyenka noepeuHoCmu YUucIeHHo20
peutenus.
3. 6 YucneHHble METOABI peteHus 3a1aun Komm 11t 00bIKHOBEHHOTO 3]
muddepeHInansHOTO ypaBHEHHMS.
Peanuzayus pasnuunvix uuciennvix memooos peuenus 3a0avu Kowu
ona OAY. Oyenxa nocpewHocmu YUCIEHHO20 peuteHusl.
Bcero 16




S. OueHovHbIe MaTepUAJIbI AJISl TEKYLIero KOHTPOJISA YCIeBaeMOCTH
U IPOMEKYTOYHOM aTTeCTAIlUM 10 TUCHHUILIHHE

JI71s1 KOHTPOJIS pe3yJIbTaTOB OCBOEHUS TUCHUILIMHBI IPOBOISATCA :

— TE€CTUPOBAHHUE:

Tect Nel. ITorpemtHOCTH BBIYUCIIEHUM.

Tect No2. nTepniomnsius u npuOImKkeHne GyHKIUHI.

Tect Ne3. JluddepenimpoBanre u MHTErPUPOBAHUE.

Tect No4. HucneHHbIe METO/ABI PELICHUS] YPABHEHU.

Tect Neo5. Pemenne 3agaun Kommu gius OY.

— 3aIUThl 1a00PaTOPHBIX PadOT:

JIP Nel. UnTtepnomsmus u npuOamkenne QyHKIUI.

JIP Ne2. YucneHHbIE METOABI PEUICHUS HEIIMHEHMHBIX YPAaBHEHUU U CUCTEM
YPaBHEHUM.

JIP Ne3. Yucnennsie MeTObI pelieHus 3aaaun Komm 11t 0ObIKHOBEHHOTO
mudpepeHnanbHOTO YPaBHEHHUS.

- 3a4eT C OLIEHKOM.

[IprmeuaHue: OLleHOYHbIE MaTepHUalIbl IPUBEACHBI B IPUIIOKEHUU K paboueit
porpamMme JUCLUIUIAHBI.

IIpomexxyTouHast aTTecTalysl 10 UTOTaM OCBOCHHS AMCLMIUIMHBI — 3a4€T C
OLICHKOM.

6. Y4yeOHO-MeTOAMYECKOe W HMH(OPMALMOHHOEe  oOlecleveHuUe
TUCUMILTAHBI:
a) OCHOBHAf JUTepaTypa:
1. bnaros, U. A. BriuncnurenbHass mateMatuka: yueOHoe nocobue / U. A.
bnaros, O. B. CrapoxunoBa. — Camapa: 1loBomKCKH rocy1apCTBEHHbBIN

YHUBEPCUTET TEICKOMMYHHMKAIMi u uHpopmaruku, 2017. — 205 ¢. —
TekcT: anekTpoHHbIH // DnekTpoHHO-O0ubanoreunas cuctema [IPR BOOKS:
[carit]. — URL: https://www.iprbookshop.ru/75371.html. — Pexum

JIOCTYIIA: JJIs1 aBTOPU3HUP. TTOJIB30BATEIIEH.
2. Tapacos, B. H. Uucnennsie metoasl. Teopusi, anrOpuTMBbI, MPOTPAMMBI:

yueOnoe mnocobme / B. H. TapacoB, H. ®. baxapeBa. — Camapa:
[TOBOJDKCKHMIM TOCYJAapCTBEHHBIM YHHUBEPCUTET TEIEKOMMYHUKALUN U
unpopmatuku, 2017. — 266 c. — ISBN 5-7410-0451-2. — Texkcr:

ANEKTPOHHBIN // DnekTpoHHO-O0ubanoTeyHas cucteMa [IPR BOOKS: [caitT].
— URL.: https://www.iprbookshop.ru/71903.html. — Pexxum poctyna: mis
aBTOPU3HUP. MTOJIB30BATEIICH.

3. Porosa, H. B. BrruucnurenbHas matemaruka: yaeoHoe mnocooue / H. B.
Poroa, B. A. PprukoB. — Camapa: IloBoJKCKMI TOCyAapCTBEHHBIN
YHUBEPCUTET TEICKOMMYHHMKAIMid u uHpopmaruku, 2017. — 167 c. —
TekcT: anexTpoHHbIH // DnekTpoHHO-O0ubmoreunas cuctema [IPR BOOKS:
[cafiT]. — URL: https://www.iprbookshop.ru/75370.html. — Pexum
JOCTymNa: JJisl aBTOPU3UP. TTOJIH30BATEIIEH.

4. Jlenucosa, 3. B. KpaTkuii Kypc BBIYMCIMTEILHON MaTeMaTHKU: y4eOHO-
metoauueckoe mnocodue / 3. B. Jlenucoma, A. B. Kyuep. — Cankr-
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[Terepoypr: Yauepcurer UTMO, 2013. — 91 ¢. — TeKcT: 3MeKTpOHHBII
// DnextponHo-6mbmmoreunas cucrema IPR BOOKS: [caiit]. — URL:
https://www.iprbookshop.ru/67227.ntml. — Pexum goctyma: ajs
aBTOPU3UP. MOJIH30BATEIECH.

0) 10MOJIHUTEILHAS JIUTepaTypa:

5. IlerpoB, M. b. BBeneHue B BBIYMCIMTEIBHYI0 MaTeMaTHKY: ydeOHOE
nocobue / . b. Iletpos, A. U. Jlo6anoB. — 3-¢ u3a. — MockBa: UHTepHeT-
Yuausepcurer Mudopmarnmonnsix Texuomoruit (MHTYUT), Ait [lu Ap
Memuna, 2020. — 352 c¢. — ISBN 978-5-4497-0545-7. — TekcT:
AJIEKTPOHHEIH // DnexkTpoHHO-0nbmoTeuyHas cucrema [IPR BOOKS: [caiiT].
— URL.: https://www.iprbookshop.ru/94848.html. — Pesxxum noctyna: mist
ABTOPU3HUP. MTOJIB30BATEIICH.

6. UrymuoB, JI. A. Mertoasl BBIYMCIMTENHLHON MaTeMaTUKH. PerieHue
ypaBHEHUH U cUCTEM ypaBHeHUM: yueOHoe nmocooue / JI. A. Urymnos, C.
1O. JIutBunuyk, T. B. FOpuenko. — Huxunit HoBropoa: Huxeropoackuii
roCyJJapCTBEHHBIN apXUTEKTYPHO-CTpOoUTENbHbBIN yHUBEpcuteT, ObC ACB,
2018. — 101 c. — ISBN 978-5-528-00268-2. — TekcT: 2JeKTpOHHBIH //
DnekTpoHHO-0nOmoreunas cucrema IPR BOOKS: [caiit] — URL:
https://www.iprbookshop.ru/80906.html. —  Pexum  goctyma: mis
aBTOPU3HP. MOJIb30BATENCH.

7. Barep, b. I'. YUucnennsie Merojsl: yueOHoe mocobue / b. I'. Barep. —
Cankr-lleTepOypr: Cankr-lleTepOyprekuit rOCyJ1apCTBEHHBIN
apXUTEKTYpHO-CTpouTeNnbHbIN yHuBepcuteT, ObC ACB, 2017. — 152 ¢c. —
ISBN 978-5-9227-0786-2. — TekcT: 3IeKTpOHHBIM // DIEKTPOHHO-
oubmmoreunass  cucrema [PR BOOKS:  [caiit] —  URL:
https://www.iprbookshop.ru/78584.html. — Pexum gocryma: mis
aBTOPU3HUP. ITOJIB30BATEIICH.

B) METOAUYECKHUE YKAZAHUS:

8. CmupHoB B.A. COopHUK 3agaHuWil JJisi BBINOJHEHUS MPAKTUYECKUX U
7abopaTtopHbIX pabor 1o yueOHOW mucnumuinHe "KoMmbloTepHBIS
Borunciienus". Borkunck. Bortkunckuit ¢unuan VoxI'TY umenn M.T.
Kamamaukosa, 2018. - 28 c.

9. Meroanueckue ykazanus «OQopMiaeHrne KOHTPOIBHBIX paboT, pedeparos,
KYpPCOBBIX pPabOT W TMPOEKTOB, OTYETOB IO TMPAKTUKE, BBIMTYCKHBIX
KBaTM(PUKAIMOHHBIX padboT». CocraButenu: A.JQ. Ypazdbaxtuna, P.M.
bakupos, B.A. CmupHoB [DnexkTpoHHbll pecypc]. Pexum npocrymna:
http://vfistu.ru/images/files/docs/metodichka po_oformleniu_v3.pdf

10.YyebHo-MeTOAMYECKOE MMOCOOMEe 10 OpraHu3alid  CaMOCTOSTEIbHOU
pabotel oOyuaromuxcsa. CocraBurenu: E.B. Uymakosa, P.M. bakupon
[ DEeKTpOHHBIM pecypc]. Pexum JIOCTYIIA:
http://www.vfistu.ru/images/files/docs/metorg_po_sam_rabote.pdf

I) MepeYeHb PpecypcoB HHPOPMANUMOHHO-KOMMYHMKALMOHHON CeTH
NuTepHer:
1. DNEeKTPOHHO-OMOIMOTEYHAS cucrema IPRBoOKsS
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http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks.

2. HanunonanbHas snexkrponHas oudnnoreka — http://H30.pd.
3. Muposas uudposas oudanoreka — http://www.wdl.org/ru/.
4. MexyHapoaHbId UHJIEKC HaydHOTo nutupoBanus Web of Science —

http://webofscience.com.

5. Hayunas AIEKTPOHHAA oubnuoTexa eLIBRARY.RU —
https://elibrary.ru/defaultx.asp.

A) JIMIEH3HOHHOE M CBOOOJHO pacnpocTpaHsieMoe TMPOrpaMMHOe

o0ecreuenue:
1. Microsoft Excel 2016.

2. IDLE Python.
1. MaTepl/IaJILHO-TeXHI/I‘leCROC odecreueHue AUCHUIIJIMHBI
1. JlexmmoHHbBIE 3aHATHS.

VY4eOHble ayAUTOPUU ISl JICKITMOHHBIX 3aHITHI YKOMIUIEKTOBaHBI MEOEIBIO
Y TEXHUYECKUMHU CPEJICTBAMH O0YUECHHUS, CITYKAITUMU JIJIs IPEACTaBICHUS y4eOHOM
uHdopMaIuu 60JIBIION ayAUTOPUH (MIPOEKTOP, FIKPaH, KOMIBIOTEP/HOYTOYK).

2. [IpakTUueckue 3aHSATUS.

VYyeOHble ayIUTOPUM Il TPAKTUYECKUX 3aHATUN  YKOMIUICKTOBAHBI
CHEIUATN3UPOBAHHON MeOeNnbl0 M TEXHUYECKHMMH CpPEJICTBAMH  OOyYEHHS
(mpoeKkTop, SKpaH, KOMIBIOTEP/HOYTOYK).

3. JlabopaTopHbIe pabOTHI.

JIist  mabopaTOpHBIX 3aHATHHA HWCIIOIB3YETCS ayAWTOPHUSA, OCHAIICHHAS
WHTEPAKTUBHOW JTOCKOW U KOMIIBIOTEPAMM.

4, CamocTtosiTenbHas padbora.

[TomemeHust a1 CaMOCTOATEIBFHON pabdOTHl OCHAIIEHBI KOMITHIOTEPHOM
TEXHUKON C BO3MOKHOCTBHIO TOJMKIIOUEHHS K ceth «HTepHeT» M JOCTYyIoM K
AIEKTPOHHON HH(pOpMaImoHHO-00pa3oBaTenbHolt cpene MxI'TY umenn M.T.
Kanamuukosa:

- ouommoreka BO VxI'TY umenu M.T. Kanamnankosa (anpec: 427430,
r. Botkusrck, yi. lllysanosa, 1. 1);

[Ipu HeoOxoammocTu paboyas MporpaMma JAUCIHUIUIMHBI (MOIYJSI) MOXKET
OBITh aJanTHUPOBaHA ISl oOecreueHus: 00pa3oBaTEIbHOTO MpoIlecca WHBAIHUIOB H
JIMI] ¢ OTPAaHMYECHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBS, B TOM YHCIIE JJISI OOYUESHHS C
NPUMEHEHHEM JIUCTAHIIMOHHBIX O00pa3oBaTeNbHBIX TexHOMOormid. [lms a3Toro
TpeOyeTcsi 3asiBJICHUE CTyACHTa (€ro 3aKOHHOTO MPEJICTABUTENS) U 3aKIHOUYCHUE
NICUX0JIOTO-MeAnKo-nienarornyeckoi komuccuu (IIMIIK).
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Jlucr corsiacopanus padodeil NporpaMmsl IUCHUILIHHBI (MO1YJISI) HA
Y4eOHBIil roj

PabGouass mporpamMmma auCHUIUIMHBI ~ «KOMITBIOTEpHBIE  BBIYHCICHHUS» IO
HaIPAaBICHUIO TTOJITOTOBKU
09.03.01 — MadopmaTrka U BEIYUCIUTEIbHAS TEXHUKA

110 TPOQHUITIO
ABTOMaTH3UPOBAHHBIE CUCTEMBI 00pabOTKH MHGOPMAITUU B YIIPABICHUS

COTJIACOBAaHA Ha BEJIEHUE YYEOHOr0 MpoIlecca B y4eOHOM TO/y:

«Coznacosano»:
Yueonouii 3aeedyrowuii kageopoti,
200 omeemcmeentou 3a PITJ{

(noonucws u dama)

2021 - 2022

2022 — 2023

2023 — 2024

2024 — 2025
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IIpunoxenue k padoyeil mporpamme
AUCHUIIMHBI (MOIYJIs1)

MHNHOBPHAYKHN POCCHUU
Botkunckuii punman
(denepanbHOro rocy1apcTBEHHOTO OI0PKETHOTO 00pa30BaTEIBLHOTO
YUPEXKJIEHUS BBICILIEr0 00pa30BaHMs
«M>keBCKUM rocy1apCTBEHHBIN TeXHUUEeCKNN yHuBepcuTeT uMeHn M. T. Kanamnukosa»

OueHouHbIe CpeACTBA
10 AUCUMILIHHE

KOMHBIOTGDHBIC BbIYMCJICHHU S
HaMEHOBAHUE — ITOTHOCTBIO

narnpasienue 09.03.01 «MudopmaTrka 1 BEIYUCIUTEIbHAS TEXHUKA

npop b «ABTOMATU3MPOBAHHBIC CHCTEMbI 00paOOTKH HHPOPMAITMHU U YIIPABIICHHS

ypOBEeHBb 00pa3oBaHus: OakaiaBpuaT

dbopma 0O0yueHust: ouHast

[~

oOmmiasi TPYAOEMKOCTh JIUCHIUIUIMHBI COCTaBIISCT:
eTUHUII(BI)

3a4YCTHBIX
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Ouenouynbie cpeacrsa
OneHuBanue (OPMUPOBAHUS KOMIIETEHUMH MPOU3BOJUTCS HAa OCHOBE

pe3ynbTaToOB 00YUYEHUSs, IPUBEIECHHBIX B I1. 2 pabouei nporpamMmmbl 1 POC. CBs3b

pa3ieiioB  KOMIICTCHITUH,

WHIUKATOPOB U (PopM KOHTPOJIS (TEKyIIero M

MIPOMEKYTOUHOT0) yYKa3aHbl B Tabuuiie 4.2 paboyeit nporpaMmbl JUCITUTUIHHBI.

OHCHO‘{HLIG cpe€acrBa COOTHECCHBI C pE3yabTaTaMU 06yq€HI/ISI 1o
JUCHHUIIIMHEC 1 MHANKATOPaMU JOCTUXKCHUA KOMHCTGHHHﬁ, IMPEACTAaBJICHBI HHMKC.
No KOI{LI KOMIETeHINH 1 Pei;y.]'leaT oﬁyqennﬂ (I)OPMLI TEKYLIEro u
(BHaHUS, YMEHUsL U MPOMEKYTOYHOI 0
n/n HHAUKATOPOB
Ha@blKI/t) KOHTPOJA

1 IIK-1.1 [IprHUIMDBI TOCTpOEHUS U TectupoBanue. Pabora Ha
OTpaHUYEHUS HA IPUMEHEHUE MIPAKTUYECKUX 3aHSATHUSIX:
BBIYHMCITUTENHLHBIX METOJIOB B TEKYUIUI KOHTPOJIb
KOMITBIOTEPHBIX BBITIOJTHEHUS 3aJaHU/. 3amunTa
BBIYUCIICHISIX nmabopaTopHOH paboTHL. 3adeT
Crioco6b1 KOHTPOJIS C OLIEHKOM.
KOMIBIOTEPHBIX BBIYHCICHHN
1 OICHKH MTOTPEITHOCTH
KOHKPETHOTO
BBIYHUCIUTENHLHOTO METOA
IIpeumyniecrsa u
HEJI0CTaTKU MPSIMBIX,
WUTEPALUOHHBIX U
CTOXaCTHUUECKHUX METOJIOB
KOMIBIOTEPHBIX BBIYHCICHUN

2 T1IK-1.2 Bribupats TpeOyembrii TectupoBanwme. Pabora Ha
BBIYUCITUTEIFHBIN METOT B MPAKTUICCKUX 3aHATUAK:
COOTBETCTBUH C TEKYIIUi KOHTPOIh
0COOCHHOCTSIMH 3329 U BEITIOJTHEHUS 3aJaHU/. 3amuTa
UMEIOIINMHUCS nmabopaTopHO paboThL. 3adeT
OTpaHUYCHUSAMH Ha C OICHKOH.
peanuzaiuio
Or11eHMBaTh MOTPENUTHOCTh
KOMITBIOTEPHBIX BHIYUCIECHUH
Y OCYIIECTBISATH
MEPOTIPUSTHSI 110
YBEJTMUEHHUIO TOUHOCTH
BBIYUCIICHUH

3 TIK-1.3 Hcnonp3oBaHue TectupoBanue. Pabora Ha
HUMEFOIIETOCs IIPOrPaMMHOTO MPAKTUICCKUX 3aHATUAX:
oOecTieueHHsT IS peIIeHUs TEKYIIUI KOHTPOIh
CJIOKHBIX 32129 C BBITIOJTHEHUS 3aJaHU. 3amuTa
MIPUMEHEHUEM HECKOJBKAX nmabopaTopHOi paboThL. 3adeT
METOJIOB ¥ OIIEHKU BEJIMYMH C OILICHKOH.
MOTPEITHOCTEN

4 T1IK-2.1 [IpuHUIMNIBI TOCTPOEHUS U TectupoBanue. Pabota Ha
OTpaHUYEHUS HA IPUMEHEHUE MIPAKTUYECKUX 3aHSATHUSIXK:
BBIYHUCITUTENHLHBIX METOJIOB B TEKYIIUI KOHTPOJIb
KOMITBIOTEPHBIX BBITIOJTHEHUS 33/ IaHUM. 3a1uTa
BBIYHCIICHUSX nabopaTtopHoi paboThl. 3ader
CriocoObI KOHTPOJIS C OLIEHKOH.
KOMITBIOTEPHBIX BBIYUCIEHUI
Y OLIEHKH MOTPEIIHOCTH
KOHKPETHOTO
BBIYHUCIUTENLHOTO METOAA
[IpeumyuiectBa u
HEZ0CTaTKU MPSMBIX,
WUTEPANMOHHBIX H

15



CTOXaCTUYCCKUX METOIOB
KOMITHIOTEPHBIX BBITUCIICHUH

5 11IK-2.2 Br16upats TpeOyeMsbrit TectupoBanue. Pabota Ha
BBIYHCITUTEIILHBIN METOJT B MPAKTUICCKUX 3aHATUAX:
COOTBETCTBHUH C TEKYIIUi KOHTPOIb
0COOEHHOCTSAMH 3a1auu U BBITIOJTHEHHUS 3aJaHUI. 3ammra
UMEIOIINMHUCS nmabopaTopHOH paboTHL. 3adeT
OTpaHUYCHUSAMH Ha C OIICHKOH.
peanu3aIuo
OICHUBATH MOTPEITHOCTh
KOMIIBIOTCPHBIX BBIYUCICHUIN
U OCYIICCTBIATh
MEPOTPUAITHS IO
YBEJIIMYCHUIO TOYHOCTU
BBIYUCIICHUH

6 T1IK-2.3 Hcnonp3oBanue TectupoBanme. Pabora Ha
HUMEIOIIETOCs TPOrPaMMHOTO MPAaKTUIECKUX 3aHATUAXK:
obecrieueHns A1 peIIeHuUs TEKYIIUi KOHTPOIb
CJIOXHBIX 3a/1a4 C BBITIOJTHEHUS 3aTaHUH. 3amuTa
MIPUMEHEHAEM HECKOJBKAX nmabopaTopHO paboThL. 3adeT
METOJIOB M OIICHKH BETMYUH C OIICHKOH.
HOTPEIIHOCTEH

Tunogvie 3a0anus 01 OYeHUBAHUS POPMUPOBAHUS KOMNEMEHYULL

Haumenoeanue: 3a4et ¢ OIIecHKOU
Ilpeocmaenenue ¢ POC:
Ilepeuenv 6onpocoe 0na nposedenus 3auema:

Ne pa3znena
AUCIHUTLIUHBI

Bonpocs! 1151 npoBeaeHus 3a4eTa

1

[Mpenmer u 3a7aun BEIMUCINTEIHHON MATEMATHKH.
[MorpemHocTs: HEyCTpaHUMAst U yCTPaHUMASI.
[NorpemHocTs anmpoKcHManuy U BEIYUCITUTEIbHAS.

Ao bR

Pemenne cucteMbl TUHEWHBIX anreOpandyeckux ypaBHenuii (CJIAY).
Knaccudukanms meronos pemenunst CJIAY.

Tounsle Metossl: pemrenne CJIAY meronamu auHEitHOH anre6psl. MeTtos
T'aycca (cxema enuHCTBEHHOTO Nienenus). Meroa ["aycca ¢ BBIOOpOM TIaBHOTO
3JIeMEHTA.

Brruncienue oOpaTHOW MaTpUIIBl M ONpeeuTeNs MeTooM [aycca.
[pubmmxennsie Mmetoas! pemeHus CJIAY (YCIIOBUS B CKOPOCTh CXOJUMOCTH):
MeToJI pocToit urepanuu (xodu). Metox 3eiinens. MeTos ckopeiriero
crycka (TpaJieHTa).

3ajjaua YMCIIEHHOTO MHTErPUPOBaHUs. BeruncieHne onpeneieHHbIX
UHTETPAJIOB JETEPMUHUPOBAHHBIMH M CTOXaCTUYECKUMHU METOJaMH ((OpMYJIbI
HpSAMOYTOJIEHUKOB, Tpanenuid, Cumrcona u Metosl MonTte-Kapio).
[MorpemHocTy GopMyIt YUCIIEHHOTO HHTETPUPOBAHUS, CPAaBHUTEIbHBIA aHAIN3
NPEUMYLIECTB U HEAOCTATKOB PACCMOTPEHHBIX METOJIOB.

10. Ywucnennoe nudpepenunponanue. OneHKa NOrpenIHOCTH YHCIEHHOTO

i epeHInpoBaHusL.

11. Metox HeomnpeaeeHHBIX K03 duueHTos.
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4 12. 3amaun HHTEPIOJAIUHN U TPUOIMKCHIS () YHKIHH.

13. Hurepnossiuuonnsie hopmyiasl HeroToHa, Jlarpamka.

14. CxoauMOCTh WHTEPHOJIIIUOHHBIX TIOJTHHOMOB BBICOKHX TTOPSIKOB.

15. HuTepnonmpoBaHue CIUTaiHAMM: JTHHEHHEIEC, KBapaTHIHBIC 1 KyOHMIeCKHe
CILIafHBI.

16. IlpubnmxeHune QyHKIMIA: OTBICKAHHE ITAPAMETPOB SMIUPHIECKUX (HOPMYIT
METO/IOM HaUMEHBIIUX KBaJIPaTOB.

5 17. Drtambl pemieHnst HENUHEWHBIX ypaBHEHUH (OJJHO ypaBHEHHE): OTJEIICHUE
KOpHEH, yTOUHEHHUE PELIEHUS.

18. IIpubnmxeHHBIE METOABI pemIeHHs (0THO ypaBHEHHE): TpadUIecKuii METO,
METOJ INXOTOMHUH, METOJ X0pJ, MeTo HploToHa (KacaTenbHBIX),
MoauHUIMPOBaHHBIH MeTol HpI0TOHA, METO/T CEKYIITIX, KOMOMHUPOBAHHBIH
METONI.

19. IlpuGnukeHHbIE METObI PEIICHUS CUCTEM HEJIMHEHHBIX YPaBHEHHUIT: METO.
Hryrotona, MeTox rpagueHTa.

6 20. ®opmynupoBka 3agaun Komm; oqHomarossie Metos! pemenus OY
(mepBoro nopsizka): pasnoxxenue B psn Teinopa, meronsl Pynre — Kyrra
TIEpBOTO TOPsAKA — METOJ] DiIepa, BTOPOTo MOPSIIKA — HCIPABICHHBIN U
MoIuUIMPOBaHHBIN MeTOIBI Diiepa, MeTon Pyrre — Kytra getBeproro
TIOpsIIKA.

21. MHoromaroBsle METO/BL: METOJ AZlaMca YeTBEPTOTO MOPSIKA.

22. OreHKa MOTPEIIHOCTH IPUMEHSIEMBIX METOJIOB; TIpaBHiIo PyHre.

23. CpaBHEHHE OJTHOMIATOBBIX M MHOT'OIIATOBBIX METOJIOB (TIOTPEIIHOCTD,
TPYJOEMKOCTb, H T.II.).

7 24. ®opmynupoBKa 3a1a4yu TMHeHHoro nporpammupoBanus (JIIT). OcHoBHas
3anava JIIT.

25. T'padwuaeckuit meron pemrenus 3anaun JIIT.

26. CHuMILIEKC-METOL.

27. KoMrbroTepHbIe BBIYUCICHNUS NTPH perneHnd 3agaqdn JIIT.

Kpumepuu ouenxu:
[IpuBenensl B pazuene 2

Haumenosanue: tect

Ilpeocmaesnenue ¢ @OC: HaOOP TECTOB MO pazjaeiaM AUCITUTIITUHBI

Bapuanmuvr mecmog:

Tecr mo paszneny «BBeaenue. Teopusi morpemHocTein».

1. Janbl ynciaa a=5+3% u b=3+2%. HaiiTh OTHOCHTEJbHYIO MOrPEIIHOCTH
Pa3HOCTH
c=a-b=2.

-0c=5%

-0.=6%

- 0. =10,5%

-0c=1%

2. Janbl umcaa a=4+0,1 m b=3%0,05. HaiiTu a0GCONIOTHYI0O NOrPemIHOCTH
npou3sBeneHus c=a-b=12.

-A:=0,5

-A:=0,15

-A:=0,1

-A:=0,2

3. Jlano umciao a=4+0,2. HaiiT 0THOCHTEILHYI0 NOIPEIIHOCTH Yncaa b=a’=16.
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-0 =4%

-0p=95%
-0p=10%
-0, =40 %

4. Naubl uncaa a=0+0,2 u b=2+4%. HaiiTu 0OTHOCHTEIBbHYI0O NOIPENIHOCTH
yucsaa c=b-a=2.

-0:=14%

-0:=6%

-0:=4%

-0:=10%

5. lano ypaBuenue a - X = b. KodppuuueHTsl ypaBHeHHs 3aJaHBI C

norpemnoctTavu a=2+0,1, b=6+0,4. HaliTH 0THOCHTEJbHYI0 TMOTPEIIHOCTD
KOPHSI ypaBHeHHs X=3.

- x=3+11,67 %

- Xx=3+5 %

- Xx=3+6,33 %

- x=3+£10 %

6. Jdanbl auamerp D=10%0,5 mm u BbicoTa nmaunapa H=20+0,2 mm. Haiitu
a0COJIIOTHYI0 TOTrPeNIHOCTh IJIOIIAM OOKOBOW NMOBEPXHOCTH IHJIHHAPA
S=7DH.

- 10 Mmm?

- 33,3 Mm?

- 15 M2

- 37,7 Mm?

7. HaliTu pemenne ypaBHeHus x°=a, ecJId 3HAYeHHe & 3aJaHO C
OTHOCHUTEJIHbHOI MOTrpenHocTbio a=8+6%.

- x=2+0,04

- x=2+0,16

- x=2+0,02

- x=2+0,013

8. Mau paamyc kpyra R=5+0,2 m. HaiiTu niiomaapb kpyra S.

-S=25n+4 %

-S=251+8 %

-S=25n+16 %

-S=251+3,14 %

9. Jano umciao a=2+0,1. HaiiTi aGCoJIIOTHYIO MOrpenrHocTh Yncaa b=a/4.

- b=0,5+0,025

- b=0,5+0,1

- b=0,5+0,025

- b=0,5+0,05

10.Paguyc ocHoBanus konyca R=20+0,5 mm, Bbicota H=40+0,7 mm. HaiiTu

a0COIIOTHYI0 M OTHOCHTEJbHYH  IOIrPelIHOCTH 00beMa KOHyca

v=irR.H
3

- abcomoTHas norpemHocTh = 1131 MM3, oTHOCHTENBHAS HOTPEIHOCTE = 6,75 %
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- abGCOMOTHAS TOrPEMHOCTE = 170 MM®, OTHOCHTENbHAS IOTPEIHOCTS = 4,3 %
- abcomoTHas HorpemHocTh = 1340 MM®, OTHOCHTENIbHAS IOIPEITHOCTh = § %

Tect mo paszaeny «HucjienHHoe uHTerpupoBanue u AuddepeHuupoBaHue».

1. B yeMm cOCTOMT CYTh METOA0B YMCJIEHHOT0 MHTETPUPOBAHUSA (PYHKIIHIA?
- CyThb COCTOMT B 3aMeHE NOJbIHTEerpadbHON (yHkuuu f(X) BcromorarenbHOM,
MHTETPa] OT KOTOPOH JIETKO BBIUUCIISIETCS B DJICMEHTAPHBIX (PYHKIIUSIX
- CYTh COCTOMT B CJEIYIONIEM: TPU 33JaHHOM YHCJIC€ HHTEPBAJIOB pa30OHEHUs
CIIEAYET PACIOJIOXKHUTh WX KOHIIBI TaK, YTOOBI MOJYYHTH HAWUBBICIIYIO TOYHOCTH
UHTETPUPOBAHUS
- CyTb COCTOMT B TOM, 4YTO W3 monbiHTerpaynbHoi (yHkmu f(X) BeIIENSIOT
HEKOTOPYI0 (QYHKIHIO J(X), UMEIONIYI0 T€ XK€ O0COOCHHOCTH, uTo (yHKIus f(X),
3JIEMEHTAPHO UHTETPUPYEMYIO Ha TAHHOM MPOMEKYTKE M TaKyl0, YTOObI pa3HOCTh
f(X)-g(X) nMena Hy»KHOE YHCIIO TPOU3BOTHBIX

2. Ykaxure ¢(opMyJy IJsi ONEHKH OCTATOYHOT0 wWieHA YHCJIE€HHOIO

HHTErpHpPoOBaHusA M0 GopMyJie NPSIMOYToJIbHUKOB

b—a)-h?
b—a)-h?

- ‘R‘S%.Mz’rﬂe I\/l2 =I;2Xag>é fll(X]
b—a)-h*

s B M e <m0

o o' dx o _
3. HaiiTm mHTerpana | = Il—no ¢popmyJsie Tpaneunii npu n=4 U OLEHUTH
0 1+X

0CTATOYHBII wieH R.
- 1=0,3369, |R|< 0,00067
-1=10,3492, |IR|< 0,0001
- 1=0,287, |R| < 0,00094
4. Ykaxure Gopmyay sl BbIYUCIEHUSI MHTErpPaja MeTOJA0M Tpamneuui,
eCJIM N — KOJIMYEeCTBO HHTEPBAJIOB Pa30ueHMs 0TPe3Ka HHTEIPUPOBAHUS,
h — mar pa3ouenus.

b
- [yOoax=h- (Yo + Y, +o+ Vo)
: Yot
- J‘y(x)dx:h-(%+yl+y2+...+yn_lj

b
h
T Y00 = 2 (Yo + 4y Yo+t Yo a )+ 2Yo Y bt Yo )+ Y1)

5. Vkaxure <¢opmyay AJdsi  BBIYUCJIEHHS] HHTErpajia  MeTOA0M
NPAMOYIOJIbHMKOB, €CJId N — KOJU4YeCTBO HMHTEPBAJIOB pPa30MeHUs
OTpe3Ka MHTErpupoBaHus, h — mar pazouenus
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b
- [yOodx=h-(y, +y, +.. ¥, )
z +
- Iy(x)dx: h-(%+ Y.+ Y, ot yn_lj

b
h
" Y00 = 2 (Yo + 40+ Yo ot Yo )4 2AYo + Yo+t Yo )+ V)

6. Kakoii U3 Tpex nepe4ncjeHHbIX METOA0B YUCJIEHHOTO HHTErPUPOBAHUS
HMeeT HAMMEHbIIYI0 TOYHOCTh?
- METOJ IPSAMOYTOJILHUKOB
- METOJI TpaIeuuim
- Mmeto CHUMIICOHA
7. YUeM BBI3BaHA MOTPENIHOCTH yCeUeHHsl NMPHU BHLIYUCIEHNH MPOU3BOIHOM
no ¢popmysiaM 4YucJIeHHOro TudpPepenupoBanus?
- IOrPEIIHOCTh YCEYCHHUS BbI3BaHAa 3aMeHOH gaHHOW  GyHKiuu  f(X)
UHTEPIOJIALUMOHHBIM MHOTOUICHOM Pp(X).
- TIOTPEIIHOCTh YCEYCHUs BbI3BaHA HETOUHBIM 3aJlaHUEM HCXOJIHBIX 3HAYEHUU
nauHo# ynkiun f(X)
- IOTPEUTHOCTh YCEUYEHHUSI BbI3BaHA HETOYHBIM 3a/IaHUEM HAYaJIbHBIM U TPAHUYHBIX
JTaHHBIX U1 uexoaHor Gynkun f(X).

1
8. OueHUTH NMOrpelIHOCTh R BhIUNMC/IeHUs HHTErpajaa Iefxzdx no gopmyie
0

Tpanenuii npu paBHoMepHom mare h=0,1

- |R| < 0,04
- |R| < 0,002
- |R| < 0,00015
9. Bbluncienue onpeaeJeHHOr0 HHTerpaJa no (popmyaam
NPAMOYT0JIbHUKOB

- OTpe30K HHTEerpupoBaHus [a, D] pazOuBaercs Ha n paBHBIX WHTEpPBAIOB. B
npejenax KakIoro HHTepBaia [Xi, Xi+1] HoasiHTerpaabHas GyHkius f(x) 3ameHsercs
WUHTEPIOJSIIIMOHHBIM MHOTOWIEHOM Jlarpanka mepBoil CTEIIEHU C y3JIaMU Xi M Xi+1,
YTO COOTBETCTBYET 3aMCHE KPHBOM Ha cekymyro. MHTerpain no [a, b] Berancisercs
KaK CyMMa UHTETPaJIOB M0 BCEM YAaCTHYHBIM OTPE3KaM.

1 n
- B KBaJpaTypHbIX (popmynax _[ f(t)dt=> c f(t;)+y KodDPUIHEHTHI ¢; M aOCIMCCHI
1 i=1

ti mogOuparoTcs Tak, 4To0bl (OPMYIIbI OBUTH TOYHBI JIJIT MHOTOWICHOB HAMBBICIIICH
Bo3MokHOU ctermieHn N. [lpu 7 y3max TOYHO WMHTETPUPYIOTCS BCE MHOTOYJICHBI
crerienn N < 2n-1. KoadurmeHTs! ¢; u abCiucchl t; HaXoaaTcst U3 CucTeMbl 2n-1
HEJIMHEWHBIX YPaBHECHUU

- 0Tpe30K HMHTerpupoBaHus [a, D] pa30uBalOT Ha YaCTUYHBIC OTPE3KH [Xi, Xi+1]
paBHOW aiuHBI. Ha kaxmom otpeske [xi, Xi+1] momasiHTerpasibHas Gynknus f (X)
3aMeHsIeTCs Ha TOCTOSHHYI BemuuuHy f (Xir1o) (ubo f (Xi), (;ubo f (Xi+1)) u
uHTerpan no [a, b] BbUMCAsSETCS KaKk CyMMa MHTETPAJOB MO BCEM YaCTHYHBIM
OTpe3Kam
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10.BbIunc/ieHUe onpeieIeHHOTro HHTerpasia no ¢gopmysae Cumincona
- OTPE30K HWHTErpupoBaHus [a, D] pa30uBarOT Ha YaCTHUYHBIC OTPE3KH [Xi, Xi+1]
paBHO# mimHBL. Ha kaxmom oTpeske [xi, Xir1] momeiHTerpaibHas (yHkuous f(X)
3aMeHsIeTCsl Ha NMOCTOSIHHYI0 BeauuuHy f(Xi+12) 1 uHTErpan no [a, b] Berancasercs
KaK CyMMa MHTETPasoB 110 BCEM YAaCTUYHBIM OTPE3KaM

1 n
- B KBaJpaTypHbIX (popmyax _[ f(t)dt=> ¢ f(t;)+y Kod)PUIHEHTsI ¢; M abCIMCCHI

] i=1
ti mogOuparoTcs Tak, 4T00bI (OPMYIIBI OBUTH TOYHBI JIJIT MHOTOWICHOB HAUBBICIIICH
Bo3MokHOU creneHrd N. I[lpu n y37max TOYHO WHTETPHUPYIOTCS BCE MHOTOUYJICHBI
crenenu N<2n-1. Koadurmentsr ¢; u abCcuccer 1 HaxXomsTcs U3 CUCTeMBbI 2n-1
HEJIMHEWHBIX YPaBHEHUN
- OTpe30K wWHTerpupoBanus [a, D] pa3zbouBaeTcs Ha n paBHBIX HHTEpBajIOB. B
npejenax KakIoro HHTepBaia [Xi, Xi+1] HoasiHTerpadbHas GyHkius f(x) 3ameHsercs
WHTEPIOJIAIMOHHBIM MHOTOWICHOM BTOPOW CTEMEHU C Y3JIAMH Xj U Xi+1/2 U Xi+1.
Wurterpan mo [a, b] BeIUHMCOsAETCS Kak CyMMa HHTETPAJOB MO BCEM YaCTHUHBIM
OTpe3KaM

Tect mo pa3zneny «HucjaeHHbIe METOAbI PeLeHHs] HEJTMHEHHbIX YPABHECHU N

U CUCTEM YPaBHEHH .

1. Kakoii U3 mepevyncjJeHHBIX METOAOB pemieHusi ypaBHeHuii Buaa F(X)=0
uMeeT HaubOoJIee OBICTPYIO CXOAUMOCTh?

- METOJ IeJIEHUs OTpe3Ka MonoJjiaM

- metox HeroToHa

- METOJ XOPJ

2. Uro siBJsieTCsl HAYAIbHBIM MPUOJIMKeHeM /17151 MeTo1a HbloTOHA pemenust
YPABHEHUH U CHCTEM YPaBHEHU?

- KOOPAUHATHI CTAPTOBON TOUKHU

- JMara30H IOWCKA PEIICHHs — OT Hayaja JI0 KOHIA HWHTEpBaja MO KaKIOU

KOOpJIMHATE

- YpaBHEHUE KacaTeIbHOUN MIIOCKOCTH

- YpPaBHEHUE XOP/Ibl

3. Ykaxute J0CTATOYHBbIE YCJOBHSA cxoaumoctu metona [aycca-3eiimens
pellIeHusl CHCTeM JIMHEHbIX ajreopanyeckux ypasuenuii (CJIAY).

- MOJAYJb JUaroHajJbHOTO KOI(P(UIIMEHTA KaXXJOTO YpaBHEHHS JOJDKEH OBITh

HauMeHbIMM; Matpula kodpduurentoB CJIAY nomkHa ObITh TpEXAHATOHATBHOU

- maTpuia ko duirentoB CJIAY nomxHa ObITh IPUBEIEHA K TAKOMY BUY, YTOOBI

KO3 PUIIMEHTBI, HAXOJAUIUECS HUKE IJIaBHON IMAaroHaJId PaBHSJIUCH HYIIIO

- MOJAYJb JWAaroHajdbHOTO KO3 (UIIMEHTAa KaXJAOT0 YypaBHEHUS HOJKEH OBITh

OoJbIIIE WM paBeH CyMME MOJyJIed BCEX OCTaJbHBIX KOA((UIIMEHTOB 3TOrO

YpaBHEHMUS; 1JIsl OAHOTO YPABHEHUS 3TO HEPABEHCTBO JOJKHO BBIMOJIHATHCS CTPOTO

4. B yeM JOCTOMHCTBO UTEPANMOHHBIX METO/I0B PellieHUs CUCTEM JIMHEHHBbIX
ajire0panyecKuX YpaBHEHHUH M0 CPABHEHHUIO ¢ TOYHBIMH MeToAamMu?

- UTE€pALIMOHHBIE METO/IbI UMEIOT A0COTIOTHYIO CXOUMOCTD

- B UTEPAIMOHHBIX METO/IaX MOTPEIIHOCTh HE HAKAIJIMBAETCS OT IIara K 1mary
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- UTEPAILIMOHHBIE METO/IbI TTO3BOJIAIOT MOTYYUTh PEUICHUE 332 MEHbIIIEE BPEMs

5. HaiiTu MeTo10M /1ejIeHUsI OTPe3Ka MomojiaM KOpeHb ypaBHeHusi COSx - x =0
Ha unrepsaye |0,7; 0,8 ¢ Tounoctnio € = 10

- KopeHb ypaBHeHus = 0,79

- KopeHb ypaBHeHus = 0,78

- KopeHb ypaBHeHus = 0,74

6. /lano HesuHeliHoe ypaBHenue sin x — 0,5x = 0. OnpeaeauTs MeTOAOM
JeJIeHUsI 0TPe3Ka MoMnoJjaM KOPpeHb JaHHOT0 ypPaBHeHUs HAa uHTepBaJe [1,7;
2| ¢ TounocThI0 € = 107

- KOpeHb ypaBHeHus = 1,87

- KOpeHb ypaBHeHus = 1,90

- KOpeHb ypaBHeHus = 1,96

7. Haiitu meronom HbooTOHAa KOpeHb ypaBHeHHMs COS x - x = 0, mcnoJb3ys
HavaJabHOe npuoamKenne Xo=0,5, ¢ TounocrThio € = 102,

- KopeHb ypaBHeHus = 0,79

- KopeHb ypaBHeHus = 0,78

- KopeHb ypaBHeHus = 0,74

8. Otiuuue Metona 'aycca ¢ BLIOOPOM IJIaBHOTO 3J1eMeHTa OT MeToaa ['aycca
pPellleHUus CUCTEeMbI JTMHENHBIX ajredpanyecknx ypasuenuii (CJIAY)

- OTJIMYHE B TOM, UTO Ha OUYEPETHOM IlIare peaju3anuu Metoaa ['aycca uckirouaeTcs

HE CJenylolee Mo HOMEpPY HEM3BECTHOE, @ TO HEU3BECTHOE, KOI(PPUUHUEHT MpHU

KOTOPOM SIBJIIETCA HauOOJIBILIUM IO MOJYJIIO

- OTJIMYME B TOM, YTO Ha OYepemaHOM K-oM mmiare peanmsammu Mmetona [aycca

UCKJTFOUAETCs 3JEMEHT al ™, Ha3blBa€MbIM TIJIaBHBIM 3JICMEHTOM Ha K-M Imare

uckioueHud. Tem cambiM CJIAY npuBOAHUTCS K TPEYTOJIBHOMY BULY

- OTJIMYME B TOM, YTO Ha OUEPEIHOM IIare peainzanuu meroja ['aycca uckirogaercs

HE CIIeAyIollee M0 HOMEpPY HEU3BECTHOE, a TO HEM3BECTHOE, KOI(PQPUIMEHT IMpH

KOTOPOM SIBJIIETCS HAMMEHBIIUM 10 MOJIYJIFO

9. s penieHusi CUCTEM JIMHeHHBIX anreopamyeckux ypaBHenuii (CJIAY)
KAaKOro BH/1a pa3padoTaH MeTox NPOrOHKH?

- METOJ MpOroHku paszpadortan s pemenus CIIAY ¢ paspexeHHoW maTpuien

K02 duLreHTOB (Manast 70Jisl SJIEMEHTOB MATPUIIbI OTJIMYHA OT HYJIS)

- MeToj TporoHku paszpaboran s pemieHus CJIAY ¢ TpexauaroHalibHOU

MaTpuieil Ko3p(HUIUeHTOB

- METOJI MPOTOHKHU pazpaboTtan ais pemieHuss CJIAY c anepuoauyeckoit MaTpuriei

ko3 uieHToB

10.IMouyemy meton 3eiiesian pelieHUs] CHUCTEM JIMHEHHBIX ajredpanmvyeckux
YPABHEHUI HA3BIBAETCH CAMOUCIPABJISIOIMMCH?

- HOTOMY YTO B METOJI€ WCIOJB3YETCA JBOWMHOM IIEPECUET, UYTO CHUKAECT

BEPOSITHOCTh BOSHUKHOBEHUS OITHOKHU

- IOTOMY YTO OTJEJIbHAS OINOKA, JOMYIIICHHAS TTPU BBIYUCIICHUSAX, HE OTPAKACTCS

Ha KOHEYHOM PE3YJIbTaTe, MOCKOJIBbKY OITMOOYHOE MPUOIMIKEHUE PACCMaTPUBAETCS

KaK HOBBIM HAaYAJIbHBI BEKTOP

- MOTOMY YTO TMPH MCIOJIb30BAHMM JAHHOTO METOJAa CTPOUTCSA OTIEeNbHAs

poLeypa, UCIPpaBIIAIoas J00bie OIIMOKH, TONYILIEHHbIE IPU pacyeTax.
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Tect mo pasgeay «YUuciaeHHbIe MeETOAbI pelleHUsT OObIKHOBEHHBIX
nuddepeHIMATbHBIX YPABHEHU.

1. Kakoii ¥M3 T1epevYHUCIeHHbIX METOIO0B peleHuss OObIKHOBEHHBIX
aupdepeHINATBLHBIX YPABHEHUNT HMeeT HAUOOJbIIYI0 TOYHOCTH HPH
OJMHAKOBOM LIAare U3MEHEHHUs aprymMeHnTa?

- metof Pynre-KyTTel 4-ro nopsika

- MeTo1 Dijepa

- metop Ounepa-Komm (meton Pynre-Kyrrsl 2-ro nopsiaka)

2. Kakoii mopsiIok TOYHOCTH MMeeT MeTOoA Jiljiepa ¢ mepecueTom?
- IEPBBIN

- BTOpOU

- TPETUM

- YETBEPTHIN

3. Kakoe penieHue 1mo3poJisitoT MOJYYHTh YUCJIEHHbIE METOABI?

- o0111ee penteHre 0ObIKHOBEHHOTO UG (epeHIMATBHOTO YPaBHEHUS

- YaCTHOE pelIeHHe OOBIKHOBEHHOTO AM(QEepeHLnanbHOro ypaBHEHHs (3aaaua

Kormm)

- o011ee pernieHrue 0 JHOPOAHOTO MU PepeHITNATBHOTO YPaBHEHUS

4. CKOJIbKO HAa4YaJIbHBIX YCJOBMH MOJKHO ObITH 33aJaHO NPH PpPelIeHUH
CUCTeMbl M3 [BYX OOBIKHOBEHHBIX JIHM(pdepeHINAIBHBIX YpPAaBHEHUMH
BTOPOro0 MOpsiAKa?

5. B yeM oT/IMYHe OJHOIIATOBHIX MeETOAOB pemienuss 3agayu Komm ot
MHOTIOIIATrOBBIX?

- B OJTHOIIIATOBBIX METOJIAX ISl TTOJIyYCHUS PEIICHUS B JAHHOM TOYKE UCTIOJIb3YETCS

uHdopmaIusi 00 0OTHON MPEeABITYIIEH TOYKE, a B MHOTOIIIATOBBIX — HH(POPMAIIUS O

HECKOJBKHX MPEABIAYIUX TOUKAX

- OJTHOIIArOBbIE METO/IbI TO3BOJIAIOT MOJIYYUTh PEIIEHUE C 33IaHHOM TOYHOCTBIO 32

OJIHY UTEpalliiO, a MHOTOIIIArOBbIE — 32 HECKOJIBKO UTEpaIui

- B OJIHOIIIArOBBIX METOJaX Illar pacuera MOCTOSIHEH, a B MHOTOIIIArOBBIX MOET

MPUHUMATh Pa3IMIHbIC 3HAYCHUS

6. B kakoM Buje mosrydyaercsi YMcJIeHHOe pelenue 3agayu Komm meromom
Jdilsiepa?

- B Buze popmyier y=Ff(X)

- B BU/Ie TaOJUIIBI 3HAUCHUH (Xi, Vi)

- B BUJIC KyCOYHO-JIMHEWHBIX (PYHKITUI

- B BUJIC KBaJIPaTHOW MaTPHUIIBI

7. Uro o3Havaer ¢paza «UucieHHbII MeTOJd HMeeT BTOPOH MOPSAOK
TOYHOCTH»?
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- 3TO O3HAYaeT, 4YTO MPU yMEHbIIEHUM Iara pacuera B 10 pa3 MOTPEIIHOCTH

YHUCJIEHHOTO METO/1a yMEHbIIAeTCs Npubin3urensHo B 20 pa3

- 9TO O3HA4aeT, 4YTO NpPU YMEHbIIEHUM Iara pacuera B 10 pa3 MOTPEIIHOCTb

YHCJIEHHOTO METO/1a yMEHbIIaeTcs npuodm3urensHo B 100 pas

- 3TO O3HA4aeT, 4YTO NpPU yMEHbIIEHUM ILara pacuera B 10 pa3 MOTrpeIIHOCTb

YHCJIEHHOTO METO/1a YMEHBIIAETCS PUOJIM3UTEIBHO B 5 pa3

- 3TO O3HAYaeT, 4YTO NpPU YMEHbIIEHUM Iara pacuera B 10 pa3 MOTPEIIHOCTb

YUCJIIEHHOTO METOJa YMEHbIIAaeTCs NpuoIn3uTenbHo B 10 pas

8. Kakoii nopsiiok TOYHOCTH UMeeT MeTo] Jilnepa?

- IEPBBIN

- BTOpOU

- TPETHUH

- YETBEPTHIN

9. Kak Ha DnpakTHKe OLEHHBACTCH IMOrPEIHOCTh YHMCJIEHHOr0 MeToJa
pewmienus 3agaun Kommu?

- CpaBHEHHEM MPHUOIMKEHHOTO ¥ TOUYHOTO perieHus 3a1a4u Ko B kax 1011 Touke

- TOTPELIHOCTh YWCIEHHOIO METOoAa IIOCTOSSHHA W HE 3aBUCUT OT BHJA

nudpepeHnanbHOTO YpaBHEHHUS

- 110 npaBuwiy PyHre Ha OCHOBaHMM CpaBHEHHUS PELICHUM, TOJIYYEHHBIX IIPHU LIarax

pacueta h u h/2

10.Ji1 kakuX YypaBHeHMil cJjelyeT HCHOJb30BATH IEepPeMeHHbI mar
peuieHus?

- 17151 ypaBHEHUH, PEIICHUSI KOTOPBIX UMEIOT YYaCTKH C CHIIBHO Pa3IUYarOIIUMUCS

CKOPOCTSIMH U3MEHECHHSI

- JUTSl ypaBHEHU, PEIICHUSIMHU KOTOPBIX SBIISIOTCS TPUTOHOMETpHUIECKUe QYHKIIUU

- JUTsl ypaBHEHHM, PEIICHUS KOTOPBIX JIEXKAT BHIIIE OCH X

Tect mo paszneny « MHTEpNOJAANNS U NPUOJINKEHHE PYHKIIHID).
1. lana taéanuynas ¢yukuus. Haiitu 3nHavenme y npu X=1,5, ucnoab3ys
MHOro4jieH Herorona.

X y
1 3
2
1

2
4

-2,5

- 2,458

- 2,56

-2,4

2. Nana Tabauuynas ¢ynkuus. Haiitu 3Hauvenue Yy mpu X=1,5, ucnoab3ys
KYCOYHO-JIMHEHHYI0 HHTEPIOJISLHUIO.

X y
1 3
2 2
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-25

- 2,458

-2,6

-2,4

3. CKo0JIbKO HEM3BeCTHBIX KOI(PPUIMEHTOB COAEPKUT KyOnUecKHil cruiaiin?

4. K kakoMy BHJY OTHOCHUTCS CILIAWH-MHTEPNOJIsI UM ?

- JIOKaJIbHas

- robalibHas

- CpEeIHEKBaIpaTUUHas

- KyCOYHO-TIOCTOSIHHAs

5. K xakomy Buay OTHOCUTCS MHTEPNOJISLMSA MHOTOYJeHoM Jlarpan:ka?

- JIOKaJbHas

- I00asIbHAas

- CpeJHEeKBaIpaTUYHAas

- CIUTAMH-UHTEPIOJISIIUS

6. I3 kakux cooOpa:keHuili  omnpenegsorcss  KOIQPUIHEHTHI  NpPH
CpeAHEKBAAPATHYHOM NMPUOJIUKEHHUH (PYHKIIHIA.

- alMpoOKCUMHUpYIoIas PyHKUIKS JOHKHA IPOXOIUTh Yepe3 Y3JI0BbIE TOUKH

- CymMMa OTKJIOHEHMH MEXAy 3HauyeHUSIMU (QYHKIOUH B Y3JIOBBIX TOYKaX U

3HAYEHUSIMH allPOKCUMUPYIOIIeH GyHKINN AOTKHA ObITh MUHUMAJIbHOM

- CyMMa KBaJ[paToOB OTKJIOHEHUHN MEeX1y 3HaUE€HUSAMU (PYHKIMN B y3JIOBBIX TOUKAX

Y 3HAYEHUSMHU allllPOKCUMUPYIOIIEN (PYHKIUH T0JKHA ObITh MUHUMAaJIbHOU

- anmnpoKCUMHpYIoIast (QYHKIMS AO0DKHA MPOXOJUTh Yepe3 HadyalbHYI U

KOHEYHYIO Y3JIOBYIO TOUKY

7. B 4eM HeIOCTATOK CTeNEHHOI annpokcuMupymomeil Gpynxmun y(x)=a0-x3!
10 CPaBHEHUIO ¢ JIMHEHOW annpokcuvupyomei pyakmuei y(X)=a0+al-x?

- CTETIEHHAs] (PYHKIUSI UMEET MEHBIIYI0 TOUHOCTh allpOKCUMAaIu1

- Ko3(hPUIMEHThl CTEeNeHHOW (YHKUUU HE MOTYT OBITh BBIUKUCIEHBI METOJO0M

HAaUMEHBIIINX KBAJIPATOB

- MIPY UCTOJBb30BAHUM CTETIEHHON (YHKLIHUU 3HAYUTEIILHO YCJIOXKHSETCS allrOPUTM

BBIUYHCIICHUU

- CTENEHHYI0 (YHKIIMIO HEJIb3s MOCTPOUTH, €CIM CPEIUd HCXOJHBIX JaHHBIX

UMEIOTCSl OTPHUIIATENbHBIE WM HYJIEBbIE 3HAUCHHUS

8. Hcxoasi U3 KaKoOro ycJOBHSI NMPOM3BOIMTCH PaBHOMepPHOe NPHUOJIUKEHHUe
¢yukmuu f(X) moaunomMom Prm(X)?
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- max\ f(x)-P,(x X <&, rae € — JOMYCTHMas IIOTPEIIHOCTb, | — HOMEp y31a

i=1...n
2

- Z[f (%)=P,0¢)] = min, rrei- HOMEp y371a
i=1

n

- > | f(x )= P, (x ). = min, rxe i — Homep y31a
i=1

9. /laiiTe onpeaesieHue CIUIaiiH-(PYHKIIHU.

- MOJIUHOM P, (X) = Z f(x )H (X=x ) /(X=X )H(Xi - Xk)J , IPUHAMAIOIIUN B TOYKAX X;j
i=0 k=0

k=i

snaueHus f(Xj), HaspIBaeTCsA CIUTaMH-QYHKIHEH, COOTBETCTBYIOIIEH JaHHOW
bynxiuu f(X) u yznam x; (1=0, 1,..., n).

- cIaiH-QyHKIHeH M-TO HOpsAAKa, COOTBETCTBYIOMICH maHHON ¢yHkiuu f(X) u
yanam xi (I = 0, 1,..., n), HaseiBaercsa ¢yHkius S(X), xoTopas: 1) sBisgercs
IOJMHOMOM M-TO HOPsAKA Ha Ka)I0M YaCTUIHOM OTpe3ke [xi1, Xi] (i =1, 2,..., n);
2) HenpephIBHA BMECTE CO CBOMMH IMPOMU3BOIHBIMHU J10 (M-1)-T0O TOpsaKa B y3JIaM X;
(i=1,2,..,n1);3)s(x)=1fx) (i=0,1,..,n).

- CIUIaiH-pyHKIMEH, COOTBETCTBYIOMEH qaHHON GyHkimu f(X) u y3mam x; (i = 0,

1y, n), Ha3bIBaCTCS TIOJIAHOM BH/IA
P (X) = Y, + Ay, +—q(q2I_1) ..+ 34 _1)“.n(lq —n+D Yo, TIIE

0 = (x - xo)/h, h - mwar pasHocTHOI ceTku, AXY; - KoHeuHbIe pa3sHOCTH K-TO mopska
10.ChopmynpyiiTe NOCTAHOBKY 3a1a4M HHTEPHOJITUPOBAHUS PYHKIIUH.

- TpeOyeTCs BBIYMCIUTD IPOU3BOIHBIC OT (QYHKIIMH, 3aJaHHBIX B TAOJUYHOM BH/IC
- TpebyeTcst HaiiTh 3HaueHue ynkiuu f(X), x # x; (1 =0, 1,..., N), eciu U3BECTHBI
y35bl uaTeprionupoBanust X (1 =0, 1,...,n) u 3navenus Gpyukuuu f(X) B aTHX y3max

- TpeOyeTcs ONMPEae/IUTh JOMYCTUMYIO TIOTPEIIHOCTh apIYMEHTOB IO JOIMYCTUMOMN
MOTPENTHOCTU (DYHKIUH

Kpumepuu ouenxu:
[IpuBenens! B paznene 2

Haumenosanue: 3amuta 1a00paTopHbIX padOT

Ilpeocmaesnenue 6 @OC: 3a1a0us U TPEOOBAHUS K BBIMOJHEHUIO MTPEJICTABIICHBI B
METOJAMYECKUX YKa3aHUSAX M0 AUCIUIUIMHE.

Bapuanmut 3a0anuii: 3ananus U TpeOOBaHUS K BBIOJHEHUIO MPEACTABICHBI B

MCTOAUMYCCKUX YKA3aHUAX 110 JUCHUILIINHC.

Kpumepuu oyenxu:
IIpuBeneHsl B pazuene 2

Haumenosanue: npakTuueckue padboTh

Ilpeocmaenenue ¢ @OC: Habop BapuaHTOB 3aJJaHUN
Bapuanmout 3a0anuii:
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[TpakTnueckast pabora Nel.

anreOpsl.

Uucnennple METOABI PELICHUS 3a4a4 JIMHEUHOU

1. Pewmwmts cucremy JIMHEHHBIX YpaBHeHHUIT MeToioM ["aycca.
2. Pemmth cucremy ypaBHeHuil MetonoM ['aycca — 3eitnens ¢ nomycTMol aOCONIOTHOHM MOTPELIHOCTHIO
£=0.001. TlocTponuts Tpaukn M3MEHEHHUS MEPEMEHHBIX B 3aBHCHMOCTH OT HOMepa HTepaunud (B OTHUX
ocsx). Haiitu TpebyemMoe umnciio urepanuii, HeoOX0IMMBIX IS TIOTYYEHHsI PEIIeHHUS C 3aJaHHOH TOYHOCTEIO.

Bapuant 1
X1+ 3X3+5x4=6
2X1 - 6X2 +4X4 = -4
AX1 + 2Xo + 2X4 = 2
X1-Xo+5X3-3x4=1

Bapuanr 2
2X1 —8Xo -4X3+ 2X4 =1
X1 - 8Xo — 2X3 + 6X4 = -3
AXy + X3+ 33X =7
3X1 + X2 - 6X3+ X4 =2

Bapuanr 3
X1-3X2+ X3 +X4=0
3X1-6Xs+2X4=3
8X1+5X2+ X3+ 2x4=4
AXo + 2X3 = -2

Bapuanr 4
X1 — 6X2 — 4X3 + X4 = -3
-10X1 + 3X3 — 2X4 = -2
X1+ 5%z - 6X3=2
3X1—2X3-5x4=0

HpaKTI/I‘{eCKaH pa60Ta Ne2. YucnenHnoe HHTCIPUPOBAHHNC U ,HH(b(prGHIIHpOBaHI/IG.
1. Haiitu ompeneneHHbIl WHTerpal (QyHKIMM METOJAMM IEHTPAJIBHBIX IPSIMOYTOJBHUKOB, Tpareui,

CumIicona.

2. OueHUTh MOTPEIIHOCTH KaXKAOTO0 M3 METOJOB MPH pa3IMYHBIX HHTEpBaJIaX pa3OMeHHus Iuana3oHa

uHTerpupoBanus (4, 8, 16 y4acTKOB) ¢ HCIIOIb30BaHUEM TIpaBmiIa PyHre.

Bapuanr 1
1
[VeX +1dx
0
Bapuanr 2
L2+ x
[ dx
02—X
Bapuant 3
j xe*

2
0(1+x)
BapnaHT 4

2x+1
I

N

dx

[Tpaktruueckas pabora Ne3. 3agaun TUHEHHOTO TPOTrPAMMHUPOBAHHS.

Hcnonb3ys reoMeTpHIECKyI0 HHTEPIIPETAIINIO:

1. HalTH 3HAYEHUS IEPEMEHHBIX X U Y, 00palaonXx B MUHUMYM WJIM MaKCUMyM GyHKIH0 F:

IIpH 3aJaHHbIX OIrPAHUYCHUAX!

F=Ax+By;

Ax+By <3Ha1<> C,

x>0,y>0

2. HATH ONITHIMAaJIbHOE 3HaUCHHE IeNieBor GpyHKInH F.

Kpumepuu oyenxu:

IIpuBeneHsl B pazaene 2

2. KpuTtepun u mkanbl onieHMBaHUA

Ax+B,y <3HaK> C,.
A;x+ B,y (snax) C,
A x+B,y <3Ha1<> C,
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JUIsI KOHTPOJIBHBIX MEPONPUATHN (TEKYIIEro KOHTPOJSl) YCTAaHABIMBAETCA
MUHUMAJIbHOE U MaKCUMaJIbHOE KOJUYECTBO 0asIOB B COOTBETCTBHH C TaOJIMLIEH.
KOHTpobHOE MEPONPHUATHE CUHUTAETCS NPOWIECHHBIM YCIECIIHO NPH YCIOBUU
Habopa KoiandecTBa 0ajuioB HE HUYKE MUHUMAJIBHOTO.

Pesynprar o0Oy4YeHMSs 1O JUCUUIUIMHE CYHUTACTCS JOCTUTHYTHIM IIpH
YCHEIIHOM MPOXOXKJICHUH OO0YYalolMMCS BCEX KOHTPOJBHBIX MEPONPUATHA,
OTHOCSIIUXCS K JAHHOMY Pe3yJIbTaTy O0y4eHHUsI.

Paszoenwvt Konuuecmeo 6annog
Dopma kKonmpoaa -
OuUCUUNIUHDBL min max

1 TectupoBanue. 0 5

2 [MpakTuyeckas pabora Nel. UncneHHbIE METOABI PEIICHHS 33124 0 5
JMHEHOW anreOpsl. PaboTa Ha MPaKTHYECKUX 3aHATHAX:

TEKYIIUI KOHTPOJIb BHIIOTHEHUS 3a1aHU.

3 TectupoBaHue. 0 5
[paktrdeckas pabora Ne2. UnucneHHOE HHTETPUPOBAHUE H 5
maddpepernmpoBanme. PaboTa Ha MpakTHYECKNX 3aHATHSIX:

TEKYIIMH KOHTPOJIb BBIIOJIHCHHUS 3aJaHUH.

4 TectupoBaHnue. 0 5

4 Jlaboparopras pabota Nel. MHTepHonsnus u npuOIMKeHne 0 5
¢$yHKImid. 3ammra 1a00paTOpHON paboTHI.

5 TectupoBaHnue. 0 5

5 JlabopaTopras padota Ne2. UncneHHbIE METOIBI pEIICHUS 0 5
HEJIMHEWHBIX YPABHEHUHN U CUCTEM YpaBHEHUH. 3aluTa
a00paTOPHOI PabOTHL.

3] TectupoBaHnue. 5

3] JlabopaTopnas pabota Ne3. UucieHHbIC METOBI PEIICHUS 0 5
3agayn Ko ii1st 00BIKHOBEHHOTO AU PepeHIUaIBHOTO
ypaBHEHUsI. 3amuTa JJadopaTopHO# padoOTHI.

7 [paktrdeckas padora Ne3. 3agaun THHEHHOTO 0 5
nporpaMmmupoBanus. PaboTa Ha MPaKTHUECKHUX 3aHATHAX:

TEKYIIMH KOHTPOJIb BBIIIOJIHEHHUS 3aJaHHUH.
0 55

[Ipu orennBaHUM PE3yJIbTATOB OOYUYEHHUS MO JUCIUIUIMHE B XOJ€ TEKYIIETO
KOHTPOJISI yCTIEBAEMOCTH HCIOJB3YIOTCS CIICAYIONINE KPUTEpHH. MHUHUMAIbHOE
KOJMYECTBO OayloB BBICTABISICTCS OOYYarOIIEMYyCsl TIPH  BBIMIOJHEHHUH BCEX
ToKasaTelield, JOMYCKAlOTCS HECYIICCTBEHHbIE HETOYHOCTH B HW3JIOKCHUU U
oopMIICHUH MaTepuaa.

Haumenosanue,
Tlokazamenu evicmagienus MUHUMAIbLHO20 KOIUYECMEA OAN106
obo3nauenue
3amanus BHITIOJIHEHBI Oosiee YeM HamoJIoBUHY. [IpuCyTCTBYIOT cepbE3HbIE
omunbku. [IpogemMoHCTpUpOBaH YIOBIETBOPUTEIHHBIA YPOBEHb BIaJICHUS
MaTepUaIOM.
[TpakTnueckas
aGoTa [IposiBneHbl HU3KHME CHOCOOHOCTH TPUMEHSATh 3HAHUA U YMEHHUS K
p BBITIOJTHCHUIO KOHKPETHBIX 3aaHH.
Ha 3amure npakTuyeckoii paboThI JaHbI PABUIBLHBIE OTBETHI HE MEHEE UeM
Ha 50% 3a7aHHBIX BOITPOCOB
TaGonaTonHas JlaboparopHas paboTa BBITIOIHEHA B TIOJTHOM 00BEME;
a60Tpa p [IpencraBnen oT4eT, comepkamuii HEOOXOIWMBIE pPACUeThl, BBIBOJIHI,
p 0(OPMIICHHBII B COOTBETCTBHH C YCTAHOBJICHHBIMHU TPEOOBAHUSIMH,
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Haumenosanue,
Ilokazamenu évicmasieHUA MUHUMANLHO20 KOAUYECHEA 0AN106
obo3naueHue
[IponemoHcTpUpOBaH YAOBJIETBOPUTEIHHBIN YPOBEHbB BJIaJCHUS
MaTepuajoM Tpu 3amuTe JabopaTopHOl padOTHI, HaHBI IPaBHIbHBIC
OTBETHI HE MeHee YeM Ha 50% 3agaHHbIX BOIPOCOB
Tect [TpaBunpHO penieno He MmeHee S0% TeCTOBBIX 3aJaHui

[TpomexxyTouHas aTTecTanus Mo JUCIUIUIMHE TPOBOAUTCS B (popMe 3aueTa ¢
OLIEHKOI/7K3aMeHa.
HroroBass OL€HKA MO OUCLHUILUIMHE MOJKET OBLITH BBICTABJIEHA HAa OCHOBE
€3yJIbTaTOB TEKYIIIETO KOHTPOJISI C UCMOJIH30BAHUEM CIIEAYIONIEH IKAJIbIL:

Ouyenka Habpano 6annos
«OTIIMIHO 50...55
«XOpOILIO» 39...49

«yIOBJIETBOPUTEIILHO 30...38
«HEYJIOBJIETBOPUTEIILHO» 0...34

Ecnu cymma nabpannvix 6ainos menee 34 — ooyuarowuiicss He 0onyckaemcs
00 NPOMEIHCYMOUHOU Ammecmayuiu.

Ecau cymma 6annos cocmasnsiem om 35 0o 55 6annos — obyuarowuiics
donyckaemcs 00 3a4ema.

buner k 3a4CTy C OHCHKOﬁ BKJIIOYAET 2 TCOPCTUUCCKHUX BOIIPOCA.

HpOMe}KYTOLIHaH aTTcCTalu:A IIPOBOIUTCS B (bopMe YCTHOTI'O OIIpOCa.

Bpewmst Ha noarorosky: 20 MUHYT.

HpI/I OOCHHMBAHHUU PC3YyJIbTATOB O6Y“IGHI/I$I 0 JUCHUIINIMHE B XOIf€
HpOMG)KYTO‘IHOfI AaTTCCTallM HCIIOJB3YIOTCA CIHICAYIOIIHNC KPHUTCPpUM W IHKaJld
OLICHKMU.

Ouenka Kpumepuu oyenku

OOyuaromuiicss MOKazal BCECTOPOHHEE, CHCTEMaTHYeckoe W
MIyOOKOe 3HaHWE YYeOHOro Marepuana, MpeayCMOTPEHHOTO
IPOrpamMMoii, yMEHHE YBEPEHHO NMPHUMEHATh HAa UX MPaKTHKE MPH
pelieHnr 3anad (BBIIOJHEHUM 3aJaHMil), CIOCOOHOCTH MOJIHO,
MIPaBUIBHO M apryMEHTHPOBAHO OTBEYATh HA BOIMPOCHI M JENaTh
HeoOXoaumble  BbIBOABL. (CBOOOJHO HCMOJB3YeT OCHOBHYIO
JUTEepaTypy M 3HAaKOM C JIOMOJIHUTENBHOM JIMTEpaTypoH,
PEKOMEHIOBAaHHON ITPOrpamMMoOin

OOyuaromuiics TOKa3ajd IOJIHOE 3HAaHHE  TEOPETHYECKOro
Marepuaa, BJIaJICHUE OCHOBHOM JINTEPATYPOU, pEKOMEHIOBAHHOMN
B IporpaMMe, YMEHHE CaMOCTOATENbHO pellaTh  3aJa4d
(BBIMIOJIHATD 3a/laHusl), CIIOCOOHOCTh apryMEHTHPOBAHO OTBEYATh
«XOPOIIO» Ha BONpPOCHl M JelaTh HEOOXOJUMbIE BBIBOJBI, JOMYCKaeT
€IMHUYHBIE  OMMOKH, HWCIpaBIsieMble  TOCIEe  3aMECUYaHHS
npernojaBatensi. CiocoOeH K caMOCTOSITEIbHOMY MOMOJHEHUIO U
OOHOBJICHHIO 3HAaHUN B XO0j€ JajibHeimeld ydeOHO paboThl U
poeCCHOHATILHOMN 1€ TeIbHOCTH

OOyuaromuiicsi JEMOHCTPHUPYET HEMOJIHOE WM (pparMeHTapHOe
3HaHHE  OCHOBHOIO  y4yeOHOro  Marepuaja,  JONYCKaeT
CYIIECTBEHHBIE OMMOKH B €ro W3JI0XCHWH, WCIBITHIBACT
3aTpy/IHEHUs] M JIONYCKAeT OLIMOKH IPH BBHINOJIHEHUH 3a/laHui

«OTIIUYIHO»

«YHAOBJICTBOPUTCIIBHO»
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(pemennn  3a7ad), BBIIOJHSIET 3aJlaHUE TPU  TOJCKA3KE
mpernojaBaTelnis, 3aTpyaHseTcs B  (OpPMYITHpPOBKE BBIBOIOB.
Bnageer 3HaHMEeM OCHOBHBIX pa3/ieloB, HEOOXOIUMBIX IS
JaJIbHEUIero 00y4ueHus, 3HAKOM C OCHOBHOW U JIOTIOJTHUTEIHHOU
JINTEPATYPOil, pPEKOMEHIOBAaHHOHN MTPOTPaMMOit

«CHCYHOOBJICTBOPUTCIILHO»

OOyuaromuiicss TpU OTBETE€ JAEMOHCTPUPYET CYILECTBEHHBIC
poOesbl B 3HAHUSX OCHOBHOI'O y4eOHOIO MaTepualla, JOIyCKaeT
rpyObie ommOKyd B (OPMYTUPOBAHMHM OCHOBHBIX HMOHSATHH U TNPH
peLIeHNH TUITOBBIX 33124 (TIPH BBIITOJIHEHUH TUIIOBBIX 3a/1aHUIl), HE
CIOCOOCH OTBETUTh Ha HABOJIIME BOIPOCHl IPENOJaBATEINs.
OneHka cTaBUTCs 00ydaroLIMMCs, KOTOPbIE HE MOTYT IIPOAOJIKUTh
00y4YeHHe UM MPUCTYIHTH K IPOPECCHOHATBHOMN AEATEIbHOCTH 10
OKOHYaHUHU 00Pa30BaTENLHOIO YUPEKACHUs 0€3 JOMOIHUTEIbHbBIX
3aHATUHM 110 paCCMaTPUBAEMON AUCIUIUIMHE

30



		2022-04-16T10:37:23+0400
	Давыдов Иван Александрович
	Подпись документа




