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AHHOTaIus K aucuuiuinie « KoMIbroTepHbIE BEIYUCIECHUS

Ha3zesanue oucyuniuno

KOMHBIOTCpHBIe BBIYUCICHUA

Hanpaenenue noocomosxu
(cneyuanbHocmy)

09.03.01 «MupopMaTrKa ¥ BEIYACTUTEbHAS
TEXHHUKA

Hanpaesnennocme
(npogpunv/npoepamma/cneyuanuzayusi)

«ABTOMAaTU3UPOBAHHBIE CUCTEMBI 00PaOOTKH
nH(OpPMAaLIUU U YIIPABICHUSD

Mecmo oucyunnunol

broka 1 Jlucummimnsl (Moxynu) Yacts,
dbopMupyemMasi yuacTHUKaMHU 00pa30BaTeIbHBIX
OTHOILLIEHUH

Tpyooemxocms (3.e. / uacwl)

53.e./ 180 gacos

Lenv uzyuenus oucyuniunbol

O3HaKoOMIJICHHE C KOMITIBIOTCPHBIMU METOJaMU
BBIYHCIIMTEILHON MaTeMaTUKU

Komnemenyuu, popmupyemvie 6
pe3yibmame 0C80eHUs. OUCYUNTUHBL

ITK-1 CriocoGeH BHIONHATH paObOTHI M YIIPABIATH
paboTamu 10 co3MaHu0 (MOAUPUKAIIIHN) U
cornpoBokaeHno IC, aBTOMaTH3UPYIONMIUX 337291
OpraHU3alMOHHOTO YIIPABIEHUS U OU3HEC-TIPOLIECCHI
IK-2 Crioco6eH ocymecTBIATh KOHIENTYaJIbHOE,
(GYHKLINOHATIBHOE U JOTMYECKOE POEKTUPOBAHUE
CHCTEM CpEIHEr0 M KPYIMHOTO MacITada u
CJI0)KHOCTHU

Cooepaorcanue oucyuniunsl (OCHOBHbBIE
pasoeinvl u memot)

Beenenue. Teopus norpeniHocTen.

YucneHHble METOABI PELLICHUS 3aa4 TMHEHHON
anreopsol.

YucnenHoe uHTErpupoBanue u auddepeHuupoBaHue.
WuaTepnomsiuys u npuoamKeHne §yHKIHA.
YucneHHble METOBI PEILIEHUS HEMHENHBIX
YpPaBHEHUH U CHCTEM ypaBHEHHIA.

YucreHHble METO/IbI pelIeHUs] OObIKHOBEHHBIX
muddepeHIMaTbHbIX YpaBHEHUH.
KoMnbproTepHbI€ BEIUMCIIEHNS B PEILICHNN 3a]a4
JMHEHHOr0 NPOrpaMMHUPOBaHUS.

Dopma npomedcymouHou
ammecmayuu

OK3aMeH




1.

HCJ’II’I U 3a1a9Yi JTUCHUIIJINHBI

He.]IblO npernogaBaHusA JUCHHITINHBI ABIIACTCA O3HAaKOMIJICHUEC C
KOMITBIOTCPHBIMH MCTOAaMHU BBIYHCJIUTEILHON MaTEeMaTUKHU

3agaum QMCUUITIUHBL

— OcBoOeHHE BBIYUCIUTEIBHBIX METOJOB Ul PELICHUS 3a1ad JIMHEWHOM
anreopsl.

— OcBoeHHE BBIUYUCIUTEIBHBIX METOIOB JIJISl PEIICHHUS 3a7]a4 MaTeMaTUYECKOTO
aHaIu3a.

— OcBoeHHE BBIYUCIHUTEIBHBIX METOJ0B MPHUOIMKEHUS W alPOKCUMAIUU
GyHKIUH.

2.

Ilnanupyembie pe3yJbTaThI 00y4eHUSA

B pesynapTaTre OCBOCHMSI IWUCHUILIMHBI Y CTYICHTAa JOJDKHBI OBITh
chopMUPOBaHBI
3HaHus1, NpuodpeTaeMblie B X0/1€ 0CBOEHHUSI TUCITUIIJIMHBI

Ne i/mn 3Hanus
1 [TpHHIUIIBI TIOCTPOEHUS ¥ OTPAHUYECHHS Ha IPUMEHCHHIE BEIYUCIUTEILHBIX METOIOB B
KOMITHIOTEPHBIX BBHIUHCIICHHUSIX
2 Croco0bl KOHTPOJISI KOMITBIOTEPHBIX BBIYUCICHHUMA U OLICHKH ITOIPEITHOCTH
KOHKPETHOT'O BBIYMCIUTEIHLHOIO METO/1a
3 [IperMyIiiecTBa U HEIOCTATKH MPSIMBIX, HTEPAIIMOHHBIX U CTOXaCTHYECKUX METOOB

KOMITBIOTCPHBIX BBIYHCIICHUH

yMeHI/Iﬂ, npnoﬁpeTaeMble B X0/1¢ OCBOCHHUA NTHUCHUIIJINHbI

Ne i/t Ymenust
1 Boi6upate TpeOyeMblil BBIYMCINUTENbHBIA METOA B COOTBETCTBUU C OCOOEHHOCTSAMHU
3a/1a4¥ ¥ UMEIOIMMUCS OTPaHUYEHHUSIMU HA PEANIN3ALNIO
2 OneHuBaTh NOTPEIIHOCTh KOMITBIOTEPHBIX BHIYMCICHUH U OCYILIECTBISTH MEPOIIPUSITUS

110 YBCJIIMUYCHUIO TOYHOCTH BBIYHCICHUI

HaBLIKl/I, npnoﬁpeTaeMble B X0/1¢ 0OCBOCHUA NUCHHUIIJINHBI

Ne i/

HaBbiku

1

Hcnons3oBaHue HMCIOIICTOCA IPOTrpaMMHOI0 obecneucHUs IJIL pCHICHUSA CJIOKHBIX
3a71a4 ¢ TPpUMCHCHUEM HCCKOJIBKUX MCTOJI0OB N OLICHKW BCIIMYNH HOFpeHIHOCTeﬁ




KOMHeTeHHI/II/I, npnoﬁpeTaeMHe B X0/1¢ OCBOCHUA TUCHUIIJINHDBI

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
MpOrPaMMHPOBAHMS, 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
(YHKLMOHHPOBAHHUS BBIYUCIUTEIBHBIX 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 CO3/1aHus 0a3 JaHHBIX,
HaBBIKAMH MIPOCKTUPOBAHUS NU3aitHa
MHPOPMAIIMOHHBIX CUCTEM, HABBIKAMHU
CO3/aHHUs TOJIb30BATEIbCKOM
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- MPOLECCaMHu,
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,
OTPE/ENATh OTPAHMYCHHS CHCTEMBI,
IIPOBOAWTH NPE3CHTALNU

1,2

T1IK-2.3. Bnazgers: HaBbIKAMH BBISBIICHUS
MPAYHH MPOOIJIEM U YCTaHOBJICHUS
KaTeropuii BaXKHOCTH TIpoOIieMm,
HaBBIKaMH cOOpa U U3y4IEHHs 3alIPOCOB
3aMHTEPECOBAHHBIX JIMLI, HABBIKAMHU
MACAHUS CHCTEMHOI'0 KOHTEKCTA U
I'paHMIl CUCTEMBI

3. MecTto aucuumiuHbl B cTpykrype OOII

JlncuurinHa

OTHOCHUTCA K 4acCTH,

dbopmupyemoit

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

Y4aCTHUKaMH




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

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

[TepedeHb MOCIEAYONTUX JUCIHUIUIMH (MOIYJIEH), JIsI KOTOPBIX HEOOXOIUMBI
3HaHMS, YMCHHS M HAaBBIKH, (OPMHPYEMBbIC JaHHOH YydYeOHOW JIHCIMILIMHOMN
(Monmynem):

NuTtepuer-nporpammupoBanue; MabopManronnusie cuctembl; CHCTEMBI
HUCKYCCTBEHHOTO WHTEJUIeKTa, Teopus aBTOMartmueckoro ympasieHus;; OCHOBBI
CHUCTEMHOTO aHAJIA3a.

4.  CTpyKTypa M cojep:KaHue JUCHHINIHHbI
4.1 CTpyKTypa IHCHHUILUINHBI

Paznen 8 Pacnipenenenue Tpy10eMKoCTH paszziena (B
Ng )Z[I/IC(III)I;I)II';J;[I/;HLI. g E{ § Yacax) 1o BUJaM yueOHOH paboTh Conepanue ]
i | mpomexyTouHO (:; 9 z CaMOCTOSATENFHON
aTTeCTaluu 5 & o KOHTaKTHAas 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
METOJIBI pPeIICHUS MaTepHaia.

2 3a/1a4 JJMHEHHON
anreOpeL.
YucneHHoe 20 4 4 6 - - 10 Uzyuenue
WHTErpUPOBaHUE MaTepuana.

3 |u IIpocmoTtp BUAEO.
nuddepeHnupon
aHwue.
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
YpaBHEHHUI.
UncneHHsle 24 4 6 - 6 - 12 Nzydenwne
METO/IbI PEIICHHUS MaTepuaia.

6 | OOBIKHOBEHHBIX Hpocmotp BuzeoO.
muddepeHnmrann
HBIX ypaBHEHUI.




KomrmbrotepHbie 28 4 6 6 - - 14 W3zyyenne
BBIYHCIICHUS B MaTepuana.
pelIeHnn 3a1a4 ITpocmoTp BHjIEO.
! JIMHEIHOTO
MIPOTPaMMHPOBaH
usl.
8 DK3aMeH 36 4 - - - 0,4 35,6 DK3aMeH
Hroro: 180 32 16 16 0,4 115,6
4.2 Conepmaﬂne pa3aejoB Kypca H q)OpMpreMbIX B HHX
KOMIIEeTEeH U
Koawbi
Ne Pazpen KOMIIeTeHIIUH Spanmst | Vaennst | Hapbicu dopma
n/n JUCHUIIIMHBI )4 | KOHTPOJIA
HHIMKATOPOB

1 Beenenue. Teopus I1IK-1.1, 1.2, 1,2 2 - TectupoBanue

HOTPEITHOCTEH. 1.3,2.1,2.2,
2.3

2 YucneHHbIE METOIBI I1K-1.1,1.2, 1,2,3 1,2 1 Pa6ora Ha
pelIeHus 3a1a4d IMHEHHON 1.3,2.1,2.2, MPAaKTUYCCKUX
anreGpsL. 3aHATHIX:

2.3 TEeKYyIIUN
KOHTPOJIb

BBIMOJTHCHHS
3aJaHui.

3 YucnerHoe I1IK-1.1, 1.2, 1,2,3 1,2 1 TectupoBaHue.
HHTETPUPOBAHHEC U 1.3,2.1,2.2, Pabota Ha
muddepeHIpoBaHue. MPaKTHIECKUX

2.3 3aHATHSIX:
TEKYLIHUI
KOHTPOJIb
BBIMOJTHCHHS
3a7laHuM.

4 Hurepnonsuus u IIK-1.1, 1.2, 1,2 1,2 1 TectupoBaHue.
npuOIKeHne QYHKIHUH. 13.2.1.2.2 3amura

A 71a60paTopHOit
2.3 paboThL.

5 YucneHHbIE METOIBI 1IK-1.1,1.2, 1,2,3 1,2 1 TecTupoBaHue.
pelIeHrs] HeTMHEHHBIX 13.2.1.2.2 3ammra
YpaBHEHUU U CUCTEM , , ’ 1nabopaTopHOi
YpaBHEHHH. 2.3 paboThL.

6 YucneHAbIE METOIBI TIK-1.1,1.2, 1,2,3 1,2 1 TecTupoBaHue.
penieHnst 0ObIKHOBEHHBIX 13.2.1.2.2 3amuTa
b depeHIaTbHbIX ’ ’ ’ 1nabopaTopHOi
YpaBHEHHH. 2.3 padoTHL.

7 KommerotepHbie IIK-1.1,1.2, 1,2 1 1 Pabora Ha
BBIYUCIICHHS B PELICHUN 1.3,2.1,2.2. IIPaKTUYECKUX
3a/1a4 JIMHENHOr 0O 23 3aHﬂTH’D§1
MPOTPaMMHUPOBAHHS. ' TeKymHnHn

KOHTPOJIb
BBIMOJTHCHHS
3a/laHuM.

4.3 HaumeHoOBaHUe TeM JIEKIH, HX cOlepPKaHUe U 00beM B yacax




Ne pa3znena
JUCIUILINHBI

HanMeHoBaHHe JeKI U

Tpynoem-
KOCTh
(4ac)

1

Bsenenue. Teopus NOrpelIHOCTEN.

Bseoenue ¢ ducyunnuny. [Ipeomem u 3a0auu 8bl4UCIumenbHol
mamemamuxu. Tlozpewnocms. neycmpanumas u yCmpanumas.
THozpewnocme annpoxcumayuy u 6bI4UCTUMENbHASL.

4

UmciieHHBIE METOIBI PEIICHHS 3324 JINHEHHOH anreOpsl.

Pewenue cucmemol aunetinvix ancebpauueckux ypasvenuii (CJIAY).
Knaccughuxayus memoooe pewenusn CJIIAY. Tounvie memoowi:
peuterue CJIAY memooamu nuneiinoti aneeopol. Memoo I'aycca
(cxema eouncmeennozo denenus). Memoo I'aycca c evi60pom
2nasHozo rnemenma. Buiuucaenue obpamuoi mampuybsl u
onpedenumens memooom I aycca. [Ipubnudicennvie Memoowl pewienus
CJIAY (ycrosusi u ckopocms cX00UMOCIU): MEMOO NPOCMOU
umepayuu (Axobu). Memoo 3etidens. Memoo ckopetiuwezo cnycka
(epaouenma).

YucneHHoe HHTErpupoBanue u auddepeHnmrpoBanue.

3aoaua yucnennozo unmezpuposanus. Beruucienue onpedenennvix
uHmMe2panos 0emepMUHUPOBAHHLIMU U CTNOXACMUYECKUMU MEMo0amu
(popmyner npsamoyeonvruros, mpaneyuti, CUMRCOHA U MemOoObL
Mounme-Kapno). Iocpewnocmu ¢popmyn yuciennozo
UHMeSPUPOBANUS, CPAGHUMENbHBIL AHANU3 NPEUMYWECTNE U
He00CmamKko8 paccMompeHHbix memooos. Hucnennoe
oupepenyuposanue. Oyenka nOZPEeUHOCMU YUCTEHHO20
ougppepenyuposarnus. Memoo nHeonpedeneHHbIX KOIPDuyUermos.

Wurepnionsiuust u npubimkeHne GpyHKIUi.

3aoauu unmepnonayuu u npubaudicenus QyHKyuil.
Humepnonsyuonnvie popmynvt Hoiomona, Jlacpansca. Cxooumocmo
UHMEPNONAYUOHHBIX NOTUHOMOB 8bICOKUX NOPSIOKOB.
Humepnonuposanue cnaaiinamu: nunetinvie, K6aOpamuinvle u
Kybuueckue cniatinol. [lpubnuscenue Qynxyuil: omoickanue
napamempos IMIUPULECKUX HopmyiL MemoOOM HAUMEHLULUX
K8aopamos.

UYuciieHHBIC METO/IBI PEIICHHUS HEIMHEHHBIX YPAaBHEHUH U CUCTEM
YpaBHEHH.

Omanvl pewienus HeaUHeUHbIX YpasHeHull (00HO ypasHeHue):
omoenenue KopHel, ymounenue pewenust. Ilpubausicennvie memoovl
pewenus (00HO ypasnenue): epaguyeckuti Memoo, Mmemoo
ouxomomuu, memoo xopd, memoo Hviomona (kacamenvhvix),
MOoOupuyuposanusiii memoo Hotomona, memoo cexywux,
KOMOUHUPOBaHHbIl MemoO. TIpubnudicenrvle Memoobl peulenus
cucmem HeUHelHbIX ypagueHull. memoo Hviomouna, memoo
epaduenma.

YuciieHHBIC METO/IBI PEIICHHST OOBIKHOBEHHBIX T ()epeHIUATBEHBIX
YpaBHEHHUH.

Dopmyruposka 3aoayu Kowu, oonowazosvie memoowt pewenus OHY
(nep6ozo nopsaoka): paznodicenue 8 psao Teiinopa, memoowvt Pynee —
Kymma nepsoco nopsoxa — memoo Diinepa, 6mopoco nopsioxka —
UCHPABIEHHBIU U MOOUPUYUPOBAHHBIIL MemOoObl Diliepa, Memoo
Pynee — Kymma uemeepmoco nopsaoka. Muozowiazogvie memoowl.
Memoo Aoamca wemeepmozo nopaoka. Oyenka nozpewtHocmu
npumeHsieMblx Memo0os, npaguno Pynee. Cpasnenue oonowazosewix u
MHO20ULA208bIX MeMOO08 (NOSPEWHOCb, MPYOOEMKOCb, U M.1.).




KoMmnbloTepHble BEIYNCICHHS B PELICHUH 33714 JIMHEHHOTO
IPOrPaMMHUPOBAHHSL.

Dopmynuposka 3a0ayu IuUHeliHo2o npocpammuposanus (JII1).
Ocnosnas 3adaua JII1. I paguueckuii memoo pewenus 3aoayu JII1.
Cumnnexc-memoo. KomnviomepHvie 8b14ucieHus npu peuenuu
sa0ayu JII1.

Bcero

32

44 HaumeHOBaHMe TeM NPAKTHYECKHMX 3aHATHIl, UX COJEpP:KAHUE U
00BHeM B Yacax

Ne Ne pazgena Tpynoew-
I — HaumeHoBaHMe MPaAKTHYECKHUX PadoT KOCTh
(uac)

1. 2 UmciieHHBIE METOMIBI PEIICHHS 3324 JINHEHHOH anreOpsl. 4
Memoo 'aycca. Memoo 3etioens. Oyenka noepeuiHocmu YUCieHHo20
peuwenusi.

2. 3 YucnenHoe nHTErpupoBanue u quddepeHurpoBanue. 6
Peanuzayus pasnuunvix Memooog YUCIeHHO20 UHMESPUPOBAHUS U
ouppepenyuposanus. OyeHka nO2PeutHoCmu YUCIEHHO20 PeuleHUs..

3. 7 3agauu JIMHEHHOTO MPOrpaMMHUPOBAHUS. 6
Pewenue 3a0ayu 1uneiinozo npoepamMmuposanus 2pagpuyeckum u
CUMNIEKC-MEMOOOM.

Bcero 16

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

Ne | Ne paznesa HaunmenoBanue j1a00paTopHbIX padoT Tpynoem-
n/n AUCHUIIJINHBI KOCTb
(uac)
1. 4 WuTepnonauus u mpuOImxeHne QyHKIU. 6
Peanuzayus paznuunvix memooos 10KAIbHOU U 2100aNbHOU
unmepnoasiyuu. Cpeonexsadpamuunoe npubiudiceHue QyHKyuil.
2. 5 UucneHHble METO/Ibl PELICHUS] HEMMHEWHBIX YPAaBHEHUH U CUCTEM 4
YpaBHEHH.
Peanuzayus paziuuneix uucieHHbIX Memo0o8 peuteHus: HelUuHeliHbIX
ypasHenuii u cucmem ypasrernuil. OyeHKa no2peutHoCmu YUCIeHHO20
pewenust.
3. 6 UYwciieHHBIE METOBI pelieHns 3a1aqu Ko 11t 0OBIKHOBEHHOTO 6
T pepeHINaTHPHOTO YPaBHEHHS.
Peanuzayus paznuunsix yucieHHvlx Memooos pewienus 3adauu Kowu
ona ONY. Oyenka nocpewtHocmu YUCIeHHO20 peuleHus.
Bcero 16
5. OuneHouyHbIE MaTepuajbl AJf TEKYIIEro KOHTPOJId YCII€EBAeMOCTH

U MPOMEKYTOYHOM aTTEeCTALMM MO AMCHMILINHE
JUIs1 KOHTPOJISI pe3yIbTaTOB OCBOCHHSI IUCLUIIIIMHBI IIPOBOSITCS -
— TECTUPOBAHUE:
Tect Nel. ITorpemtHOCTH BEIYMCIEHUM.
Tect No2. nTepniomnsius U npuOImKeHne GyHKIUHI.
Tect Ne3. JluddepenimpoBanne U MHTErPUPOBAHUE.
Tect Ne4. UucneHHble METOABI PEILICHUS] YPABHEHU .



Tect Ne5. Pemenne 3agaun Kommu gos O1Y.

— 3aIIUThI TA0OPATOPHBIX PabOT:

JIP Nel. MuTepnosnsiuus u npuodimkenne QyHKIHM.

JIP Ne2. YucneHHbIE METOABI PEIICHUS HEJIMHEHHBIX YPABHEHHUN U CUCTEM
YPaBHCHUU.

JIP Ne3. Yucnennsie MeTObI pelieHus 3aaaun Komm 11t 0ObIKHOBEHHOTO
nuddepeHnanIbHOr0 YpaBHEHUS.

— 3a4eT C OLEHKOM.

[Ipumedanue: OlIEHOYHBIC MAaTepUAIIbl TPUBEACHBI B IPUIIOKEHUN K paboueit
MpOrpaMMe TUCHUTIINHBI.

[IpomexxyTouHasi aTTecTanus M0 UTOTaM OCBOCHUS AUCLMIUIMHBI — 3a4€T C
OLICHKOM.

6. Y4yeOHO-MeTOAMYECKOe W  HMH(OPMANMOHHOE  oleclevyeHHUe
TUCHMILTAHBI:
a) OCHOBHAs JMTeparypa:
1. bnatos, U. A. BrruncnurensHas matematuka: yueOHoe mocobue / U. A.
bnaros, O. B. CrapoxunoBa. — Camapa: IloBomKCKHA rocy1apCTBEHHbBIN

YHUBEPCUTET TEICKOMMYHHMKaNMi u uHpopmaruku, 2017. — 205 ¢. —
Tekct: anexTpoHHbIH // DnekTpoHHO-O0ubanoreunas cuctema [IPR BOOKS:
[catit]. — URL: https://www.iprbookshop.ru/75371.html. — Pexum

JOCTYyIA: JIsl aBTOPU3HP. MOJIb30BATENCH.

2. Tapacor, B. H. Uucnennsie Metoanl. Teopus, alrOPpUTMBbI, MPOTPAMMEIL:
yuebHoe mocobue / B. H. TapacoB, H. ®. baxapea. — Camapa:
[IOBOMKCKMIT TOCYIApCTBEHHBI YHHUBEPCUTET TEINEKOMMYHHUKAUUA U
unpopmatuku, 2017. — 266 c. — ISBN 5-7410-0451-2. — Texkcr:
AJIEKTPOHHBIN // DnexkTpoHHO-0nbmmoTeyHas cucrema [IPR BOOKS: [caiit].
— URL: https://www.iprbookshop.ru/71903.html. — Pesxxum moctyna: mis
aBTOPU3HUP. ITOJIB30BATEIIEH.

3. PoroBa, H. B. Beuncnurensnas matematuka: yaeOHoe nocooue / H. B.
Poroa, B. A. PsukoB. — Camapa: IloBoiKCKHI TroCyaapCTBEHHbIN
YHUBEPCUTET TEJICKOMMYHHMKANMi u uHpopmaruku, 2017. — 167 c. —
TekcT: anexTpoHHbIH // DnekTpoHHo-O0ubanoreunas cuctema [IPR BOOKS:
[catit]. — URL: https://www.iprbookshop.ru/75370.html. — Pexum
JOCTYyTIA: JJIsl aBTOPU3HP. MOJIb30BATENEH.

4. Jlenucosa, 3. B. KpaTkuil Kypc BBIYMCIUTEIbHON MAaTeMaTHKU: Y4eOHO-
Meroauueckoe mnocobue / 3. B. Jlenucoa, A. B. Kyuep. — Cankr-
[TerepOypr: Yausepcurer UTMO, 2013. — 91 ¢. — TekcT: 2J1eKTPOHHBIM
// DnextponHo-O6nbmoreunas cucrema IPR BOOKS: [caiit]. — URL:
https://www.iprbookshop.ru/67227.html. — Pexum pmoctyma: s
ABTOPU3HUP. MTOJIB30BATEIICH.

0) 1OMOJIHMTE/IbHAS JIUTEepaTypa:

5. Ilerpor, M. b. BBenenue B BBHIYHCIUTENHHYIO MaTEMaTHKY: y4eOHOE
nocobue / 1. b. Ilerpos, A. U. Jlobanos. — 3-e uza. — MockBa: HTepHeT-
VYuusepcurer Undopmammonnsix Texnomoruit (MHTYUT), Ait [lu Ap
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Memna, 2020. — 352 c. — ISBN 978-5-4497-0545-7. — TexkcT:
ANEKTPOHHBIN // DiekTpoHHO-O0ubInoTeyHas cuctrema IPR BOOKS: [caiit].
— URL.: https://www.iprbookshop.ru/94848.html. — Pexxum goctyna: mis
aBTOPU3HP. MOJIb30BATENCH.

6. UrymuoB, JI. A. Meroapl BBIYHCIMTEIBHONM MaTeMaTHKU. PeleHue
ypaBHEHUH U cUCTEM ypaBHeHUM: yueOHoe nmocooue / JI. A. Urymnos, C.
1O. JIutBunuyk, T. B. FOpuenko. — Huxnnit HoBropoa: Huxeropoackuii
roCyJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN yHUBEepcuTeT, ObC ACB,
2018. — 101 c. — ISBN 978-5-528-00268-2. — TekcT: 2JIeKTpOHHBIH //
OnekTpoHHO-O0nOnoreunass cucrema [PR BOOKS: [caiit] — URL:
https://www.iprbookshop.ru/80906.html. —  Pexum pmoctyma: mns
ABTOPU3HUP. MTOJIB30BATEIICH.

7. Barep, b. I'. YUucnennsie meroasl: yueOHoe mocooue / b. I'. Barep. —
Cankr-IleTepOypr: Cankr-IleTepOyprekuit rOCy/1apCTBEHHBIN
apXUTEKTypHO-cTpouTenbHbiit yHuBepcuret, 9bC ACB, 2017. — 152 ¢c. —
ISBN 978-5-9227-0786-2. — TekcT: 53JIEKTpOHHBIN // DJIEKTPOHHO-
oumbmmoreunas  cucrema IPR BOOKS:  [canr]. —  URL:
https://www.iprbookshop.ru/78584.html. — Pexum goctyma:  mis
aBTOPU3HP. MOJIb30BATENCH.

B) METOANYECKHE YKAZAHMS:

8. CmupHoB B.A. COopHUK 3amaHWii JJIs BBITOJHEHUS MPAKTUYECKUX U
7abopaTtopHbIX paboT 1o ydeOHOM gucuumuinHe "KoMmbloTepHbIE
BbrunciieHus". Borkunck. Borkunckuit ¢unmuman MoxI'TY umenn M.T.
Kamamuukona, 2018. - 28 c.

9. Meroanueckue ykazanus «OdopmiieHne KOHTPOIBHBIX PaboT, pedeparos,
KYpPCOBBIX pPabOT W TMPOEKTOB, OTYETOB IO TMPAKTUKE, BBIMTYCKHBIX
KBaTM(pUKaMOHHbIX paboT». CoctaButenmu: A.JQ. Ypazbaxtuna, P.M.
bakupo, B.A. CmupHoB [DnekTpoHHBIM pecypc]. Pexum npocrymna:
http://vfistu.ru/images/files/docs/metodichka po_oformleniu_v3.pdf

10.YyebHO-MeTOIMYECKOE TIO0COOME I10 OpTraHu3alMd  CaMOCTOSTEIbHOU
pabotel oOyuaromuxcsi. CocrtaBurenu: E.B. Uymaxoma, P.M. bakupon
[ DIIeKTPOHHBII pecypc]. Pexum JOCTYyIIA:
http://www.vfistu.ru/images/files/docs/metorg_po_sam_rabote.pdf

I) nepe4YeHb pecypcoB HHPOPMANMOHHO-KOMMYHHMKAIMOHHOM CeTH

HNuTepHer:

1. DJIeKTPOHHO-0MOIMOTeUHAs cucrema IPRBooks
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks.

2. HanmonanbHas snexkrponHas oudnnoreka — http://H30.pd.

3. Muposas mudpoas 6udbmmoreka — http://www.wdl.org/ru/.

4, MexayHaponHbsiii uHAeKC HaydHoro nutupoBanus Web of Science —

http://webofscience.com.

S. Hayunas IIEKTPOHHAS oubnmnorexa eLIBRARY.RU —
https://elibrary.ru/defaultx.asp.

A) JMIEH3MOHHOe M CBOOOJHO pacHpoCTPaHAeMOe MPOrPaAMMHOE
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o0ecmeyeHnue:
1. Microsoft Excel 2016.
2. IDLE Python.

7. MartepuajJibHO-TeXHHYECKOe o0ecneyeHne JUCHUITHHbI:

1. JIeK1IMOHHBIE 3aHSATHS.

VYyeOHble ayAUTOPUU ISl JICKITMOHHBIX 3aHITHI YKOMIUIEKTOBaHbBI MEOEIbIO
Y TEXHUYECKUMU CPEACTBAMH O0yUEHUS, CITYKAIIUMH JIJIS TPEICTAaBICHUS yueOHOM
uHbopMaIuu O60IbIION ayAuTOpUn (IPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK).

2. [IpakTryeckue 3aHATUS.

Y4eOHble ayIUTOPUU U1l TMPAKTUYECKUX 3aHATUH  YKOMIUIEKTOBAHBI
CHCIMATU3UPOBAHHON MEOENbl0 W TEXHUYECKUMHU CpPEJICTBaMU  OOydeHUs
(mpoeKkTop, SKpaH, KOMIBIOTEP/HOYTOYK).

3. JlabopaTopHbie paboOTHI.

Jis  1a00paTOpHBIX 3aHATUH HUCHOJB3YETCS ayIUTOPHs, OCHAIllEHHas
MHTEPAaKTUBHON JOCKON M KOMIIbIOTEPaMHU.

4, CamocrosiTenbHas padoTa.

[Tomemenuss s caMOCTOATEIBHOM padOThl OCHAILEHBl KOMIIBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOYEHMsI K ceTH «VHTepHeT» M JoCTymnmoM K
ANIEKTPOHHON HH(OpManmoHHO-00pa3oBaTenbHOl cpene VDkI'TY umenn M.T.
Kanamnukosa:

- oubmmorexka BO kI TY umenn M.T. Kanamaukosa (axpec: 427430,
r. Borkunck, yi. lllyBanosa, 1. 1);

[Ipu HeoOxoaumocTH pabouas NporpaMMa AUCHMIUIMHBL (MOIYJSI) MOMKET
OBITh aanTHUpPOBaHa JJis 0OecredyeHnsl 00pa30BaTENbHOIO MPOLECCa NHBAIUOB U
JMIL] ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBS, B TOM YHCJIE AJisi 0Oy4eHus ¢
IPUMEHEHHEM JUCTAHLIMOHHBIX OOpa3oBaTeNbHbIX TexHodoruil. Jlus storo
TpeOyeTcs 3asiBJICHHE CTYACHTa (€ro 3aKOHHOIO IMPEICTAaBUTENs) U 3aKIIOUYECHHE
MICUXOJIOTO-MeAnKo-ienarornueckor komuccuu (IIMIIK).
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Jlucr cornacoBanusi pabouei nporpammel JucuunInHbl «KoMnboTepubie
BBIYHCJ/ICHUSD» HA Y4eOHbIi roa

Pa6Gouas nporpamMmma AUCIHHUIIIINHBI «KOMHBIOTepHLIC BBIYUCIICHUS» o
HaIlpaBJICHUIO ITIOATIOTOBKH

09.03.01 — MudopmaTrka U BEIYHCIUTEIbHAS TEXHUKA

no npo¢puio ABTOMaTU3MPOBAHHBIE CHUCTEMBI 00pabOTKM HHPOPMALMH U
yIIpaBJIeHHUS

COrJlacoBaHa Ha BeIeHHe Y4eOHOro npouecca B y4eGHOM rojy:

«Coznacosaro»:
Yueonoiii 3aeedyowuil kagheopoii,
200 omeememeennou 3a PITJ]

(noonuce u oama)

2020—2021 o* /"" ¢ = A ey S0 29
2021 - 2022 4/}/,/‘ T B,

2022 -2023

2023 -2024
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IIpunoxenue k padoyeii mporpamme
AUCHUIIMHBI (MOIYJIs1)

MHNHOBPHAYKHN POCCHUU
Botkunckuii punman
(denepanbHOro rocy1apcTBEHHOTO OI0PKETHOTO 00pa30BaTEIBLHOTO
YUPEXKJIEHUS BbICILIEr0 00pa30oBaHUs
«M>keBCKUM rocy1apCTBEHHBIN TeXHUUEeCKNN yHuBepcuTeT uMeHn M. T. Kanamnukosa»

OueHouHbIe CpeACTBA
10 AMCUMILTHHE

KOMHBIOTGDHBIC BbIYMCJICHHU S
HaMEHOBAHUE — ITOTHOCTBIO

Hanpasienue 09.03.01 «MHbopMaTrka ¥ BHIYUCIUTEIbHAS TEXHUKAY

npop b «ABTOMATU3MPOBAHHBIC CHCTEMbI 00pa0OTKH HH(POPMAITMHU U YITPABIICHHS

ypOBEeHBb 00pa3oBaHus: OakaiaBpuaT

dbopma 0O0yueHust: ouHast

|On

oOmmiasi TPYAOEMKOCTh JUCIUIUIUHBI COCTaBIISCT:
eauHuLI(bl)

3a4CTHBIX
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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 Tabnuiie 4.2 paboyeil mporpaMMbl AUCIUTLTUHBI.

OHCHO‘{HLIG cpeacrtBa COOTHECCHBI C PpE3yIbTaTaMu 06y‘{€HI/I$I 110
JAUCHUIITIMHC 1 HHAWKATOPaAMHM JOCTHXKCHUS KOMHCTGHHHﬁ, MMPCACTABJICHbI HUXC.
No KOI{LI KOMIETeHINH 1 Pe3yanaT oﬁyqennﬂ (I)OPMLI TEKYIIEro u
(BHaHUS, YMEHUsL U MPOMEKYTOYHOI 0
n/n HHAUKATOPOB
Ha@blKu) KOHTPOJA

1 I1IK-1.1 [IpyuHUMIIBI TOCTpOEHUS U TectupoBanue. Pabora Ha
OTpaHUYEHUS HA PUMEHEHUE MIPAKTUYECKUX 3aHSATHUSIX:
BBIYHUCITUTENLHBIX METOJIOB B TEKYUIUI KOHTPOJIb
KOMIIBIOTEPHBIX BBITIOJTHEHUS 3a/TaHUN. 3aIuTa
BBIYUCIICHUSAX nmabopaTopHO paboThL. 3adeT
Crioco0b1 KOHTPOJIIS C OLIEHKOH.
KOMITBIOTEPHBIX BBIYUCICHUI
Y OLIEHKH MOTPEMIHOCTH
KOHKPETHOTO
BBIYHUCIUTEIHLHOTO METOAA
IIpeumyniecrsa u
HEJ0CTaTKU MPSIMBIX,
WUTEPALUOHHBIX U
CTOXaCTHUUECKHUX METOJIOB
KOMIIBIOTEPHBIX BBIYUCIECHUN

2 T1IK-1.2 Bri6upats Tpebyembrit TectupoBanwme. Pabora Ha
BBIYUCITUTENILHBIA METO B MPaKTUYECKUX 3aHATUAX:
COOTBETCTBHUU C TEKYLIUH KOHTPOJIb
0COOCHHOCTSAMU 3aJ]a9H U BBITIOJTHEHUS 3aJlaHU. 3amuTa
AMEIOIUMUCS nmabopaTopHOi paboThL. 3ader
OTpaHUYEHUSIMU Ha C OIICHKOM.
peanuzauio
Or11eHMBaTh MOTPENUTHOCTh
KOMITBIOTEPHBIX BBIYUCIECHUI
Y OCYIIECTBIISATH
MEPOTIPHUSTHSI TI0
YBEJTMUEHUIO TOUHOCTH
BBIYUCIICHUH

3 T1IK-1.3 Hcnonp3oBanue TectupoBanue. Pabora Ha
HMMEIOLIET0oCs] NPOrPaMMHOTO MIPaKTUYECKUX 3aHATUAX:
oOecrieueHHsT IS peIIeHUs TEKYLIUH KOHTPOJIb
CJIO’KHBIX 3aJ1a4 C BBITIOJTHEHUS 3aJIaHUH. 3amuTa
MPUMEHEHUEM HECKOJIbKHX nmabopaTopHOi paboThL. 3adeT
METOJIOB M OIIEHKU BEJIMYNH C OILICHKOH.
HOTPEIIHOCTEN

4 T1K-2.1 [IpuHUIHMIIBI TOCTPOEHUS U TectupoBanue. Pabora Ha
OTpaHUYCHUS HA TIPUMEHEHUE MIPAKTUIECKUX 3aHSATHUAK:
BBIYHCITUTEILHBIX METOJIOB B TEKYIIUI KOHTPOJIb
KOMITBIOTEPHBIX BBITIOJTHEHYSI 33/ TaHUN. 3a1uTa
BBIYHCIICHUSIX nabopaTtopHoi paboThl. 3ader
CriocoObI KOHTPOJIS C OLIEHKOH.
KOMITBIOTEPHBIX BHIYUCIEHUH
Y OLIEHKH MOTPEIIHOCTH
KOHKPETHOTO
BBIYHUCIUTENILHOTO METOIa
IIpeumymectsa u
HEZ0CTaTKU MPSIMBIX,
WUTEPAUMOHHBIX U
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CTOXaCTHUUYECKHX METOOB
KOMITBIOTEPHBIX BHITUCIICHUH

5 T11IK-2.2 Bribupats TpeOyemsrii TectupoBanme. Pabora Ha
BBIYHCITUTEILHBIA METOJT B MPAKTUICCKUX 3aHATHAK:
COOTBETCTBHUH C TEKYIIUi KOHTPOIb
0COOEHHOCTSAMH 3a1auy U BBITIOJTHEHUS 3aJaHU. 3ammra
UMEIOIINMHUCS nmabopaTopHOH paboTHL. 3adeT
OTpaHUYCHUSAMH Ha C OIICHKOH.
peanu3aIuo
O1cHUBATH MOTPEITHOCTh
KOMIIBFOTEPHBIX BBIYUCICHHIA
M OCYIICCTBIIATH
MEPOTPUSITHS IO
YBEJIIMYCHUIO TOYHOCTH
BBIUHUCIICHUH

6 T1IK-2.3 Hcnonp3oBanue TectupoBanme. Pabora Ha
HUMEIOIIETOCs IPOrPaMMHOTO MPAaKTUIECKUX 3aHATUAXK:
obecTieueHHs A1 peIIeHUs TEKYIIUi KOHTPOIh
CJIOXHBIX 3a/1a4 C BBITIOJTHEHUS 3a/TaHUH. 3a1uTa
TIPUMEHEHAEM HECKOJBKAX nmabopaTopHO paboThL. 3adeT
METOJIOB ¥ OIICHKH BEITMYUH C OIICHKOH.
MIOTPELIHOCTEN

Tunogvie 3a0anus 01 OYeHUBAHUS POPMUPOBAHUS KOMNEMEHYULL

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

Ne pa3znena
AMCHMILINHBI

Bonpocs! 1151 npoBeaeHus 3a4eTa

1

[Mpeamer u 3a7aun BEIMUCINTENHHON MaTEMaTHKH.
[MorpemHocTs: HEyCcTpaHUMast U yCTpaHUMASI.
[NorpemHocTh anmpoKcuManuy U BEIYUCITUTEIIHAS.

Ao bR

Pemenne cucreMbl TMHEHHBIX anreOpanyeckux ypaBHeruid (CJIAY).
Knaccudukanms meronos pemenunst CJIAY.

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

Brruncienne oOpaTHON MaTpPUIIBl U OIpeieNTuTeNs MeTooM ["aycca.
[pubmmxennsie Metoas! pemeHust CJIAY (yCIoBUs  CKOPOCTh CXOTUMOCTH):
MeToJI pocToit urepanuu (xodu). Metox 3eiinens. MeTos ckopeiriero
crycka (TpaJieHTa).

3aava YUCIEHHOTO MHTETPUPOBAHNS. BrIUnciIeHne onpeaeneHHbIX
HWHTETPAJIOB AETEPMUHHUPOBAHHBIMU M CTOXACTHIECKUMH METOIaMH ((OpMyIIBI
MIPSIMOYTOJIBHUKOB, Tparerwii, CummcoHa u metonsl MonTe-Kapimo).
[MorpemuocTr hopMysT YUCICHHOTO HHTETPUPOBAHIS, CPAaBHUTEIHHBIN aHAIN3
MIPEUMYIIECTB U HEJOCTATKOB PACCMOTPEHHBIX METOIOB.

10. Ywucnennoe nudpepenunponanue. OneHKa HOrPEITHOCTH 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 WHTEPHOJISIIUOHHBIX TIOJMHOMOB BBICOKHX TTOPSIIKOB.

15. HnuTepnonmpoBaHue CIUTalHAMM: JIMHEHHbIC, KBaJpaTHIHbIC I KyOUMIecKHe
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. IpubnmxeHHBIE METOABI pemieHus (OJHO YpaBHEHUE): TpapUIeCKIA METOI,
METOJ INXOTOMHUH, METOJ X0pJ, MeTo HploToHa (KacaTenbHBIX),
MoauHUIMPOBaHHBIH MeTol HpI0TOHA, METO/T CEKYIITIX, KOMOMHUPOBAHHBIH
METONI.

19. IlpuGnukeHHbIE METObI PEIICHUS CUCTEM HEJIMHEHHBIX YPaBHEHHUIT: METO.
HeroToHa, MeTo[ rpagueHTa.

6 20. ®opmynupoBka 3agaun Komm; oqHomarossie Meto bl pemenus OY
(mepBoro nopsizka): pasnoxenue B psax Telnopa, meronsl Pynre — Kyrra
TIEPBOTO TOPsAKA — METOJ] Diiepa, BTOPOTo MOPSIIKA — HCIPABICHHBIN U
MoIuUIMPOBaHHBIN MeTOIBI Diiepa, Meton Pyrre — Kytra geTBepToro
TIOpsIIKA.

21. MHoromaroBsle METOBL: METOJ AZlaMca YeTBEPTOTO MOPSIIKA.

22. OreHKa MOTPEIIHOCTH IPUMEHSIEMBIX METOJIOB; TIpaBHiIo PyHre.

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

7 24. ®opmynupoBKa 3aa4u uHeHoro nporpammuposanus (JIIT). OcHoBHas
3anava JIIT.

25. T'paduaeckuit meron perrenus 3amaqn JII1.

26. CHuMILIEKC-METOL.

27. KoMIbroTepHbIe BBIYUCIICHNUS NTpH pereHnd 3agaqdn JIIT.

Kpumepuu ouenxu:
[IpuBenensl B pazuaene 2

Haumenosanue: tect

Ilpeocmaesnenue ¢ @OC: HaOOP TECTOB MO pazjaeiaM AUCITUTIITUHBI

Bapuanmuvr mecmog:

Tect 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 unciao a=4+0,2. HaiiT 0THOCHTEILHYI0 OIPEIIHOCTH 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 ypaBHenue a - X = b. Kodppuuuenrtsl ypaBHeHHs 3a[aHBI C

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

- x=3+11,67 %

- Xx=3+5 %

- Xx=3+6,33 %

- Xx=3+10 %

6. Jdanbl auamerp D=10%0,5 mm u BbicoTa muamuapa 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 ypaBHeHuss x°=a, ecJd 3HAYeHHe a 3aJaHO C
OTHOCHUTEJIHLHOI MOTpenHocTbIo a=8+6%.

- x=2+0,04

- x=2+0,16

- x=2+0,02

- x=240,013

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

-S=251+4 %

-S=251+ 8 %

-S=251+16 %

-S=251+3,14 %

9. Jano umciao a=2+0,1. HaiiTk aGCoIIOTHYIO MOrpenrHocThL 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=yrR.H
3

- abcomoTHas norpemHocTh = 1131 MM3, oTHOCHTENBHAS HOTPEIHOCTE = 6,75 %
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- a6commoTHas orpemHocTs = 170 MM3, oTHOCHTEIBHAS HOTPEMHOCTE = 4,3 %
- abcomoTHas HorpemHocTh = 1340 MM®, OTHOCHTENIbHAS IOIPEITHOCTh = § %

Tect mo paszaeny «HucjieHHoe uHTerpupoBanue u AuddepeHuupoBanue».

1. B yeMm cOCTOMT CYTh METOA0B YMCJIEHHOT0 MHTETPUPOBAHUSA (PYHKIIHIA?
- CyThb COCTOMT B 3aMEHE MOJbIHTerpaibHON ¢yHkmuu f(X) BcroMorarenbHOM,
MHTETPa] OT KOTOPOH JIETKO BBIUUCIISIETCS B DJICMEHTAPHBIX (PYHKIIUSIX
- CYTh COCTOMT B CJEIYIONIEM: TPU 33JaHHOM YHCJIC€ HHTEPBAJIOB pa30OHEHUs
CIIEYET PACHOJIOXKHUTh WX KOHIIBI TaK, YTOOBI MOJYYHTh HAUBBICIIYIO TOYHOCTH
UHTCTPUPOBAHUS
- CyTb COCTOMT B TOM, 4YTO W3 monbiHTerpaynbHoi (yHkmu f(X) BeIIENSIOT
HEKOTOPYI0 (QYHKIHMIO J(X), UMCIOIIYI0 T€ K& O0COOCHHOCTH, uTo (yHKIus f(X),
AJIEMEHTAPHO WHTETPUPYEMYIO Ha JJAHHOM IIPOMEXKYTKE M TaKyt0, 4TOOBI 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|3(1—2)"V|z,rzle M, = max] f*'(x)
b—a)-h*
s B M, e M0

¢ dx
3. HaiiTu unTerpan | = I 1—110 ¢opmyiie Tpaneuuii npu n=4 U OLECHUTH
+X
0

0CTATOYHBIN wieH R.
- 1=0,3369, |R|< 0,00067
-1=0,3492, |R|< 0,0001
- 1=0,287, |R| < 0,00094
4. Ykaxure ¢Gopmyay sl BbIYUCIEHUSI MHTErpPaja MeTOJA0M Tpamneuui,
eCcJIM N — KOJIMYeCTBO MHTEPBAJIOB Pa30MeHus 0TPe3Ka MHTErPUPOBaHUS,
h — mar pa3ouenus.

b
- [yOodx=h-(yo+ ¥+ + Vo)
Z Yot¥Y
- jy(x)dx:h-(%+yl+y2+...+yn_lj

b
h
" Y00 = 2 (Yo + Ay + Yo+t Yo s )+ 2Yo Vbt Yo )+ Y1)

5. Vkaxure <¢opmyay AJds  BbIYUCIEHHS] HHTErpajia  MeToA0M
NPAMOYIOJIbHMKOB, €CJH N — KOJMU4YeCTBO HMHTEPBAJIOB pa30MeHus:
OTpe3Ka MHTErpupoBaHus, h — mar pazouenus

b
- [yeodx=h-(ys +y, .+ Vo)
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B +
- J'y(x)dx: h-(%+yl+ Yo+t yn_lj

b
h
" Y09 = 2 (Yo + A0+ Yo ot Yo )4 2AYo + Yot t Yo )+ Y,)

6. Kakoii U3 Tpex nepevyncjJeHHbIX METOI0B YHCJIEHHOT0 HHTETPHPOBAHMS
nMeeT HAUMEHbIIYI0 TOYHOCTh?
- METOJT IPSIMOYTOJIbBHHKOB
- METOJI Tparenun
- Metos CuMIicoHa
7. YeM BbI3BaHA MOTPENIHOCTH yCeUeHHUsI MPH BLIYMCJIEHHH TMPOU3BOTHOM
no gopmyJiaM YncaeHHOro TuddepeHupoBaHUs?
- TOTPEIIHOCTh yCEYCHHWS BbI3BaHa 3aMEHOW JaHHOW  ¢QyHKIuH  f(X)
HUHTEPIOJIAIIMOHHBIM MHOTOWICHOM Pp(X).
- IOTPEIIHOCTh YCEUYCHHUS BBI3BAaHA HETOYHBIM 33J]aHUEM HCXOIHBIX 3HAUYCHHM
nanHo# ynkiuu f(X)
- IOIPEIIHOCTh YCEUCHHS BbI3BaHA HCTOYHBIM 3aJaHUEM HAYaabHBIM U IPaHUYHBIX
JaHHBIX I uexoauor Gyukuuu f(X).

1
2
8. OueHUTH MOTPeNIHOCTh R BhIUNMC/IEHUsI HHTErpaja fe‘x dx mo gopmy.e
0

Tpanenuii npu papHomMepHom mare h=0,1

- |R| < 0,04
- |R| < 0,002
- |R| < 0,00015
9. Bbluucienue onpeaeIeHHOI 0 HHTEerpaJia no popmyiam
NPAMOYI0JIbHUKOB

- OTpe30K HHTEerpupoBaHus [a, D] pa3OuBaeTcs Ha n paBHBIX WHTEpPBAJIOB. B
npejenax KaxJ0ro MHTepBaia [Xi, Xi+1] moasHTerpaibHas ¢pynkuus f(x) 3amensiercs
MHTEPIOJSIIMOHHBIM MHOTOWIEHOM Jlarpanka mepBoil CTENEeHU C y3JIaMu Xi B Xi+1,
YTO COOTBETCTBYET 3aMEHE KpUBOM Ha cekyIlyto. Materpan o [a, b] Beruncnsercs
KaK CyMMa MHTETPAJIOB 110 BCEM YaCTUIHBIM OTPE3KaM.
1 n
- B KBQJIpaTypHbIX (opmyiax _[ f(t)dt=> c f(t)+y KO3pOUIMEHTSHI ¢j 1 aOCUUCCHI
e} i=1
ti mogOuparoTcs Tak, 4ToO0bl (OPMYIIbI OBUTH TOYHBI JIJIT MHOTOWICHOB HAMBBICIIICH
Bo3MOkHOU ctermieHn N. [lpm 7 y3max TOYHO WHTETPUPYIOTCS BCE MHOTOYICHBI
creriean N < 2n-1. KoadpurmeHTs! ¢; u abCiycchl t; HaXoaaTcst U3 CUcTeMbl 2n-1
HEJIMHEWHBIX YPaBHEHUN
- OTPE30K WHTErpupoBaHus [a, D] pa30uBarOT Ha YAaCTHUYHBIC OTPE3KH [Xi, Xi+1]
paBHOW aiuHBI. Ha kaxmom otpeske [xi, Xi+1] momasiHTerpasibHas Gynkuus f (X)
3aMeHsIeTcs Ha TOCTOSHHYI BenmuuuHy f (Xir1p) (ubo f (Xi), (6o f (Xi+1)) w
uHTerpai mo [a, b] BerUMCIsCTCS Kak CyMMa WHTETPAJOB IO BCEM YaCTHYHBIM
OTpe3Kam
10.BbrumciieHue onpeaejeHHOro HHTerpasa nmo ¢popmyse CumicoHa
- OTPE30K WHTErpupoBaHus [a¢, D] pa30uBarOT Ha YaCTHUYHBIC OTPE3KH [Xi, Xi+1]
paBHOW juMHBL. Ha kaxxgoMm orpeske [xi, Xi+1] moabiHTerpayibHas ¢GyHkmms f(X)
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3aMEHsIeTCs Ha TOCTOsIHHYI0 Benmmuuny f(Xir1/2) 1 uaTEerpait no [a, b] Beraucnsercs
KaK CyMMa MHTErPajioB M0 BCEM YaCTHYHBIM OTPE3Kam

1 n
- B KBaJpaTypHbIX (popmynax J f(t)dt=> ¢ f(t;)+y KOIQPUIHEHTHI ¢j 1 AOCLUCCHI
1 i=1

ti mogOuparoTcs Tak, YT0O0bI (OPMYIIBI OBUTH TOYHBI JIJIT MHOTOWICHOB HAWBBICIIICH
Bo3MokHOU creneHn N. I[lpu 7 y37max TOYHO WHTETPHUPYIOTCS BCE MHOTOUYJICHBI
crerienn N<2n-1. KoadduiueHTs! ¢; u abcuuccsl 1 HaXoaaTcs U3 cucteMsl 2n-1
HEJIMHEVHBIX YPABHCHUH

- OTpe30K uHTerpupoBanus [a, b] paszOuBaeTcs Ha n paBHBIX HHTEpBajIOB. B
npejeax Kakioro HHTepBaia [Xi, Xi+1] HoasIHTerpaabHas GyHkius f(x) 3amensercs
UHTEPIIOISAIMOHHBIM MHOTOYJICHOM BTOPOHM CTENEHH C Y3JIaMHU Xi M Xir1/2 U Xij+1.
Wuterpan mo [a, b] Berumcasercs xak cymMMa HMHTETpaiioB IO BCEM YaCTUYHBIM
OTpe3Kam

Tect mo pazneny «UncjieHHbIe MeTObI PelIeHUsI HeJIMHEHHbIX YPaBHEeHU I
U CHCTEM YpPaBHEHHID».
1. Kakoii u3 mepe4ymncjieHHBIX MeTOAOB pemieHusi ypaBHenuii Buaa F(X)=0
uMeeT HaubOoJIee OBICTPYIO CXOAUMOCTh?
- METOJ IeJIEHUsI OTPEe3Ka MonoJjiaM
- metox Herotona
- METOJ XOPJ
2. YTo siBisieTCH HAYAIbHBIM NPHUOJINKeHHeM 1J1s1 MeToAa HbloTOHA perienns
YPABHEHUH U CHCTEM YPaBHEHUI?
- KOOPAUHATHI CTAPTOBON TOUKHU
- JMana3oH IOMCKa pelIeHHs — OT Hayaja OO0 KOHIla MHTepBaja IO KaxIol
KOOpJIMHATE
- YpaBHEHHUE KAacaTeIbHOMN MIIOCKOCTH
- YpaBHEHUE XOPbl
3. YkaxkuTe 0CTAaTOYHbIE YCJA0BHS cxogumocTu Mmeroaa Iaycca-3eiigens
pelIeHUs] CHCTEM JIMHEeHHBIX ajreopanyeckux ypasuenuii (CJIAY).
- MOJAYJb JUaroHajJbHOTO KO3 UIIMEHTA KaXXJOTO YpaBHEHHS JOJDKEH OBITh
HauMeHbIMM; MaTtpula ko3 duirentoB CJIAY nomkHa ObITh TpEXAHATOHATBHOU
- matpuiia kodddurrerto CJIAY nomkHa ObITh IPUBEIEHA K TAKOMY BHTY, YTOOBI
KO3 GUITUEHTBI, HAXOAAILIUECS HIKE TJIABHOM TUAroHalIN PaBHSUIUCH HYJIIO
- MOJyJib JTUAroOHAJLHOTO KOd(UIIMEHTa KaXXJIOTO0 YpPaBHEHHUS JIOJDKCH OBIThH
OoJbllle WM paBEH CyMME MOAYJeH BCEX OCTAJbHBIX KO3()DPHUIMEHTOB 3TOro
YPaBHEHUS; U1 OTHOTO YPABHEHHSI 3TO HEPABEHCTBO JIOJKHO BBINOJIHATHCSA CTPOTO
4. B 4eM JOCTOMHCTBO UTEPALMOHHBIX METOA0B PeLICHUs] CHCTEM JIMHEHHBIX
aJiredOpanyecKuxX ypaBHEHH 110 CPABHEHMIO C TOYHBIMHU METOAAMHU?
- UTEPAllMOHHBIE METOAbI UMEIOT A0COIOTHYIO CXOAUMOCTD
- B UTEPALIMOHHBIX METO/IaX MOTPEIIHOCTh HE HAKAIIMBAETCS OT Il1ara K mary
- UT€PALlMOHHBIE METObI MO3BOJISIOT MOTYYUTh PEIICHUE 32 MEHbBIIIEE BPEMSI
5. HaiiTu MeT010M JeJieHUs1 OTPe3Ka MoMoJiaM KOpeHb ypaBHeHust COS x - x = 0
na unrepsaye |0,7; 0,8 ¢ Tounocrnio € = 102
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- KopeHb ypaBHeHus = 0,79

- KopeHb ypaBHeHus = 0,78

- KopeHb ypaBHeHus = 0,74

6. lano HesuHeliHoe ypaBHeHnue sin x — 0,5x = 0. OnpeaeauTr MeTOAOM
JeJIeHUsl 0TPe3Ka NMoMoJaM KoOpeHb JaHHOT0 YPaBHEeHUsI HA nHTepBaJe [1,7;
2| ¢ TounocTnIo € = 107

- KOpeHb ypaBHeHUs = 1,87

- KOpeHb ypaBHeHus = 1,90

- KOpeHb ypaBHeHus = 1,96

7. Haiitu meronom HboTOHAa KOpeHb ypaBHeHHMs COS x - x = 0, mcnoJb3ys
HaYaIbHOoe npudamKkenne Xo=0,5, ¢ TounocrToio £ = 102,

- KopeHsb ypaBHeHus = 0,79

- KopeHb ypaBHeHus = 0,78

- KopeHb ypaBHeHus = 0,74

8. Oramuue metoaa ['aycca ¢ BLIOOPOM I1aBHOIO dj1eMeHTa OoT MeToaa I"aycca
pellleHUus CUCTEeMbI JTMHEHHBIX ajredpanyecknx ypasuenuii (CJIAY)

- OTJIMYME B TOM, YTO Ha OUYEPEAHOM IlIare peanusauuu Mmeroaa ['aycca ueknrogaercs

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

KOTOPOM SIBJIIETCS. HAMOOJIBILIUM IO MOJYJIIO

- OTIIMYME B TOM, YTO Ha O4YepeJHOM K-OM miare peanm3anuu MeTtona [aycca

UCKJIIOYaeTCs 3JIeMEHT al ™, Ha3bIBaeMbIi TJIABHBIM 3JICMEHTOM Ha K-M miare

uckitoueHud. Tem cambiM CJIAY npuBoAHUTCS K TPEYTOJIBHOMY BULY

- OTJIMYHE B TOM, UTO Ha OUYEPETHOM IlIare peanu3anuu MeToaa ['aycca uckirouaeTcs

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

KOTOPOM SIBJIIETCSI HAUMEHBIIIUM IO MOJIYJIIO

9. lns peueHusi cUCTeM JIMHEHHBIX anreopamyeckux ypaBHenuii (CJIAY)
KAaKOro BH1a pa3padoTaH MeTo] NPOTrOHKH?

- METOJ| MPOroHKHU pazpadotan miusa pemenus CJIAY c¢ paspexxeHHON MaTpuiiei

K02 duLreHTOB (Manast J0Jisl SJIEMEHTOB MATPUIIbI OTJIMYHA OT HYJIS)

- MeToj TporoHku paspaboran s pemieHus CJIAY ¢ TpexauaroHajlbHOU

MaTpuieil Ko3p(HUIUEeHTOB

- METOJ] TPOTrOHKH pa3paboTan jjis pemienus CJIAY ¢ anepuoauyeckoil MmaTpuien

K03 puIeHToB

10.IMouemy metoa 3eiijesia pelieHUs] CHUCTEM JIMHEHHBIX ajredpamvyecKux
YPABHEHUI HA3BIBAETCH CAMOUCIPABISKOIINMCH?

- MOTOMY YTO B METOJI€ HCIOJB3YETCsl JBOMHON MEpecdyeT, YTO CHUKAET

BEPOSITHOCTh BOSHUKHOBEHUS OITHOKH

- IOTOMY YTO OTJEJIbHAS OINOKA, JOMYIIICHHAs TIPY BBIYMCICHUSIX, HE OTPAKACTCS

Ha KOHEYHOM PE3YJIbTATe, MMOCKOIBKY OITMOOYHOE MPUOIIKEHUE PACCMaTPUBASTCS

KaK HOBBIM HaYaJIbHBIN BEKTOP

- MOTOMY YTO TMPU UCIOJIb30BaHUU JAHHOTO METOJa CTPOUTCS OTAENbHAs

poLeypa, UCIPaBIAIONIAs J00bIe OIIMOKH, TONMYILIEHHbIE IPU pacyeTax.
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Tect mo pasgeay «UucieHHbIE MeTOAbI pellleHUs OObIKHOBEHHBIX
nuddepeHIMATBHBIX YPABHEHU.

1. Kakoii ¥M3 1epevYHCIeHHbIX METOIO0OB pelleHuss OObIKHOBEHHBIX
aupdepeHIMATBLHBIX yYPABHEHUNT HMeeT HAUOOJBIIYI0 TOYHOCTH IPH
OJMHAKOBOM LIAare U3MEHEeHHUs aprymMeHTa?

- metoj, Pynre-KyTThl 4-T0 nopsaka

- MeToJ JDitnepa

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

2. Kakoii mnopsiIok TOYHOCTH MMeeT MeTOoA Jiljiepa ¢ mepecueTom?

- IEPBBIN

- BTOpOU

- TPETHUH

- YETBEPTHIN

3. Kakoe penienue no3BoJisil0T NOJy4YHTh YUCJIEHHbIE METOIbI?

- o0111ee penieHre 0ObIKHOBEHHOTO MU (HEepeHIIMATBHOTO YPABHEHUS

- YacTHOE pelieHue OOBIKHOBEHHOro Au(depeHInaIbHOro ypaBHeHUs (3a1aya

Kormm)

- o011ee pernieHrue O JHOPOAHOTO MU PEepeHITNATBHOTO YPaBHEHUS

4. CKOJIbKO HAYAJIbHBIX YCJOBHH [0/KHO OBITH 33/1aHO NPH PelleHu
CHCTeMbl M3 [BYX OOBIKHOBEHHBbIX JIH((PepeHuNATbLHBIX YPABHEHHUH
BTOPOro NMOpsigKa?

5. B yeM oT/iMYHe OJHOIIATOBBIX MeTOAOB pemenuss 3agayn Komm ot
MHOIOIIATOBBIX?

- B OJJTHOIIIArOBBIX METOIAX JUIsl ITOJIyYEHUS PELIEHUS B JAHHOU TOUKE UCIIOIb3YETCS

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

HECKOJIBKUX MPEABIIYIINX TOUKaX

- OZJHOILIArOBBIE METO/ABI TO3BOJISIOT MOJIYYUTh PELIEHUE C 3aJaHHOW TOYHOCTBIO 3a

OJIHY UTEPALINIO, 3 MHOTOLLIArOBBIE — 32 HECKOJIBKO UTEPALIMIA

- B OJHOIIArOBBIX METOJAxX IIAr pacyera MOCTOSHEH, 3 B MHOTOIIArOBBIX MOYKET

NPUHUMATh PA3IUYHbIE 3HAYEHUS

6. B kakom BuIe moJuydaercss YHMcJIeHHOe peuienue 3aaa4u Komm meronom
Jdilsiepa?

- B Buze popmyier y=Ff(X)

- B BUJIC TaOJUIIBI 3HAUCHUH (Xi, Y;)

- B BUJIE€ KyCOYHO-JIMHEUHBIX PYHKIUI

- B BU/JI€ KBaJpaTHOI MaTPUIIbI

7. Uro o3Hauaer ¢paza «UucieHHbII MeTOJd HMeeT BTOPO MOPSAOK
TOYHOCTH»?

- 3TO O3HAYaeT, YTO NpU yMEHBIIEHUM Mara pacyera B 10 pa3 morpemHocTsb

YHCJIEHHOTO0 METO/1a yMEHbIIaeTcsl Npubnu3utensHo B 20 pa3
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- 3TO O3HAYaeT, YTO MPU YMEHbIIEHUM Iara pacuera B 10 pa3 morpemHocTb

YHUCJIIEHHOT'O METO/a yMeHbIaeTcs npudiusutensbHo B 100 pa3

- 3TO O3HAYAeT, YTO IPU YMEHBIICHUM Iara pacuera B 10 pa3 morpemHocThb

YHUCJIEHHOTO METO/Ia YMEHBIIAETCs MPUOJIM3UTENBHO B 5 pa3

- 3TO O3HAYaeT, YTO IPU YMEHBIICHUM Inara pacuera B 10 pa3 morpemHocTb

YHUCJIEHHOTO METO/a YMEHbIIAeTCs MpuoIm3uTesnbHo B 10 pa3

8. Kakoii mopsiiok ToUHOCTH UMeeT MeToj Jiijiepa?

- IEPBBIN

- BTOpOU

- TPETUH

- YETBEPTHIN

9. Kak Ha npakTUKe OIEHMBAETCS TMOrPENIHOCTh YHCJIEHHOr0 MeTo/a
pewienus 3aaaun Komn?

- CPaBHEHHMEM MPUOIMKEHHOTO U TOYHOTO pelieHus 3a1aun Komm B Kax 0 Touke

- TOrPEIIHOCTh YHCJICHHOTO METOJAa IMOCTOSHHA M HE 3aBUCHT OT BHJA

mudpepeHnanbHOTO YpaBHEHHUS

- 110 TipaBmily PyHre Ha OCHOBaHHMM CpaBHEHUS PELICHU, MOJIYYEHHBIX IIPH IIarax

pacueta h u h/2

10.Jna kakuxX YypaBHeHMil cJjieqyeT MCHOJb30BATH MepeMeHHbIH mar
pemienusi?

- JJIsl ypaBHEHUM, PEIICHUSI KOTOPBIX UMEIOT YYaCTKU C CUJIBHO Pa3IN4arOlUMUCS

CKOPOCTSIMU U3MEHEHHUS

- 1711 ypaBHEHUH, PEIICHUSIMU KOTOPBIX SIBIISIOTCS TPUTOHOMETpUYECKUEe (DyHKIIUN

- 711 ypaBHEHUH, PEIICHUS] KOTOPBIX JIEKAT BBIIIE OCH X

Tect mo paszneny « UHTepnoasaums U NPUOJINKeHHEe PYHKIMID).
1. lana taéanuynas ¢yukuus. Haiitu 3nHavenme y nmpu X=1,5, ucnoab3ys
MHOrowieH Herorona.

X y
1 3
2
1

2
4

-2,5

- 2,458

- 2,56

-2,4

2. lana TabanmuHas d¢ynkuusa. HaiitTu 3Hadvenue Yy mpum X=1,5, ucnouab3ys
KYCOYHO-JIMHEHHYI0 HHTEPIOJISIUIO.

X y

1 3

2 2

4 1
-25
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- 2,458

-2,6

-24

3. CKo0JIbKO Heu3BeCTHBIX K03 PUIMEHTOB COAEPKUT KYOUYecKui cruiaiin?

4. K kakoMy BHIY OTHOCHTCS CIIAH-WHTEPHOJsinus?

- JJOKaJIbHast

- ro0anpHas

- CpeIHEKBaIpATUIHAS

- KYCOYHO-TTIOCTOSTHHAS

5. K xakomMy BUIYy OTHOCHUTCS HHTEPNOJSIIMS MHOTOYJIeHoM Jlarpan:ka?

- JIOKaJIbHAS

- ro0anbpHas

- CpeTHEKBaIpaTUIHAS

- CIUTAH-WHTEPITOJISIIIHSI

6. U3 kakux cooOpaxkeHuii omnpeaeasilorcsi KodpduuueHTHI  NPH
CpeAHeKBAAPATHYHOM NMPUOJIMUKEHNH (PYHKIIHIA.

- aNMPOKCUMHPYIOIast GYHKIHS JOHKHA MTPOXOTUTH Yepe3 Y3JIOBbIC TOUKH

- CcyMMa OTKIOHCHHMH MEXIYy 3HAYCHUSAMH (QYHKIMH B Y3JIOBBIX TOYKaxX M

3HAYCHHUSIMH aIIPOKCUMHPYIOIICH QYHKINN J0DKHA OBITh MUHHMATLHOM

- CyMMa KBaJ[paToOB OTKJIOHECHUH MEXITy 3HAUCHUAMHU (PYHKIMHA B Y3JIOBBIX TOUKAX

Y 3HAYCHHUSMH alllIPOKCUMHPYIOIICH (QYHKIINU JOJKHA OBITh MUHHUMAJTbHOM

- anmpoKCUMHpYOIass (QYHKIUS JO/DKHA MPOXOJUTh Yepe3 HAYalbHYIO M|

KOHEYHYIO Y3JIOBYIO TOUKY

7. B 4eM HeI0CTATOK CTENEHHO annpoxcuMmupywomei ¢pynxmun y(x)=a0-x3!
0 CPABHEHHUIO C JIMHEHHOW annmpokcumupyomieii gpyaknmeii y(x)=a0+al-x?

- cTeneHHas (PYHKIIHSI IMEET MEHBIITYIO TOYHOCTh aIllpOKCHMAIIAN

- K03 PUIMEHTHl CTEEHHOW (QYHKIIMA HE MOTYT OBITh BBIYHCICHBI METOIOM

HAaUMEHBIIINX KBaJPATOB

- TIPM MCTIOJIb30BAHNUHU CTEIICHHOW (PYHKIIMM 3HAYUTEIIHHO YCIIOXKHSICTCS alrOPUTM

BBIUMCJICHUH

- CTCTNECHHYIO (YHKIMIO HEIb3s IOCTPOUTH, €CIAM CPEId HMCXOIHBIX JAHHBIX

UMEIOTCS OTPHUIIATEIIbHBIC WM HYJICBBIC 3HAUCHHS

8. Mcxoasi M3 KaKOro yCJIOBHSI NMPOU3BOIUTCS PaBHOMEPHOEe NPHOIUKEHHE

¢yukmmuu f(X) moaunomom Pr(X)?
- [’Qlaiﬂ f (Xi )— P (Xi )( < &, rae € — JONMyCTHMasi TIOTPEITHOCTb, | — HOMEp y3I1a
2

- Z[f (%)= Pu(x)] = min , rne i — Homep yana
i=1

- Y| (%)= Py (%} = min | rae i — Homep y3na
i=1
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9. JlaiiTe onpeesieHue CIUIAH-(PYHKIMH.

- OJMHOM P, (X) = Z( FOOT Tx=x ) 1x=x) T (% —x, )j , IPUHUMAIOLIHI B TOYKAX X
i=0 k=0

k=i
sHaueHust f(Xi), Ha3piBaeTcs CIUTaiH-QYHKIMEH, COOTBETCTBYIOIICH JJTaHHOW
dbynkrun f(X) u yznam x; (1 =0, 1,..., n).
- cIUIaitH-QyHKIHeH M-TO TOpsaKa, COOTBETCTBYIomeH aaHHON ¢GyHKmu f(X) n
yanmam xi (I = 0, 1,..., n), Ha3wBaercsa ¢yHKUsA S(X), koTopas: 1) sBisercs
IOJIMHOMOM M-TO HOPsAKA Ha Ka)XJI0M YaCTUYHOM OTpe3ke [xi1, Xi] (I =1, 2,..., n);
2) HeTpephIBHA BMECTE CO CBOMMHM MIPOM3BOIHBIMU 10 (M-1)-T0 mopsaka B y3iaaMm X;
(i=1,2,..,n-1);3)s(x)="1x)(i=0,1,..,n).
- CIUIafH-QyHKIKEH, COOTBETCTBYIOMIEH qaHHON ¢Gyukimu f(X) u y3mam x; (i = 0,
1,.., n), Ha3bIBACTCS HOJIMHOM BHUJIA
q(q2!—1) - q(q—l)--;](!q—ml) A"
0 = (x - xo)/h, h - mar passocTHOI ceTku, AXY; - KOHeuHble pa3sHOCTH K-To mopska
10.CdopmyanpyiiTe MOCTAHOBKY 321a4H MHTEPIOJTHPOBAHUS PYyHKINH.
- TpeOyeTCs BBIYMCINTD POU3BOIHBIE OT (DYHKIIHI, 3aJaHHBIX B TAOJUIHOM BH/IC
- TpeOyercs HaiTh 3HaueHue Gynkmuu f(X), x # X; (i = 0, 1,..., n), eciu U3BECTHBI
y351bl uHTepriopoBanus X; (1 =0, 1,...,n) u 3nayenus Gyukuun f(X) B 3THX y31aX
- TpeOyeTcs ONPEIeIUTh JOMYCTUMYIO ITOIPEITHOCTh apPTYMEHTOB TI0 JIOITYCTHMOM
HOTPEIIHOCTH (YHKIMH

Pn (X) =Y+ quo + Yo, IAC

Kpumepuu oyenxu:
ITpuBeneHsl B paznene 2

Haumenosanue: 3amuta 1a00paTopHbIX padOT

Ilpeocmaenenue ¢ @OC: 3ananus u TpeOOBAHUS K BBIMOJIHEHUIO MPECTABICHBI B
METOMYCCKUX YKa3aHUAX IO JUCITUTUIHHE.

Bapuanmot 3a0anuii: 3ananus M TpeOOBaHUS K BBITOJHEHUIO MPEACTABICHBI B

MCTOJMYCCKHX YKAa3aHUAX MO JUCHHUITIINHC.

Kpumepuu ouenxu:
[IpuBenensl B paznaene 2

Haumenosanue: npaktuieckue padboThI

Ilpeocmaesnenue ¢ @OC: HaOOp BapUAHTOB 3aJaHUM

Bapuanmui 3a0anuii:

[Ipaktrueckass pabora Nel. UuciaeHHbIE METOABI pEUICHUS 3a/ay JIMHEHHOU

anreOphl.
1. Pemmts cucTteMy IMHEHHBIX ypaBHEHUI MeTonoM ["aycca.
2. Pemutp cucremy ypaBHeHuit MetosoMm ['aycca — 3eiinens ¢ nomycTUMON aOCONIOTHOM MOTPEIIHOCTHIO
£=0.001. Tloctponuts rpad)ki M3MEHEHHs MEPEMEHHBIX B 3aBHCHMOCTH OT HOMEpa UTepanu (B OJHHUX
ocsix). Halitu Tpebyemoe uncio ureparuii, Heo0X0IMMBbIX AJIsl TOJIyYEHUs] PEIICHHS C 3aJaHHON TOYHOCTBIO.

BapuanT 1 Bapuant 2
X1 +3X3+5X4=6 2X1—8Xo -4xX3+ 2x4=1
2X1 - 6X2 + 4Xs = -4 X1 - 8Xp — 2X3 + 6X4 = -3
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AXy + 2Xo + 2X4 = 2 AX1+ X3+ 3x4=7

X1-X2+5X3-3x4=1 3X1+ X2 -6X3+Xa =2
Bapuant 3 Bapuanr 4

X1-3Xo+ X3+ X3=0 X1 —6Xo —4X3 + X4 = -3

3X1-6Xs+2X4=3 -10X1 + 3X3 — 2X4 = -2

8X1+5X2+ X3+ 2x4=4 X1+ 5Xo - 6X3 =2

AXo + 2X3 = -2 3X1—2X3-5x4=0

HpaKTI/I‘{eCKaJI pa60Ta Ne2. YucnenHoe HHTCTPUPOBAHUC U I[I/I(b(bepeHHI/IPOBaHI/Ie.
1. Haiitu ompeneneHHbIl WHTerpal (QYyHKIMM METOJAMM IEHTPAIBHBIX IPSIMOYTOJBHHUKOB, Tpareui,
CumrncoHa.
2. OneHUTh TOTPEIIHOCTH KaKAOTO W3 METOJOB MpPH Pa3MYHBIX HMHTEpBaJax pa3OMEHUs AWama3oHa
uHTerpupoBanus (4, 8, 16 yuacTKoOB) ¢ HCIIOIb30BaHUEM TpaBmiIa Pynre.
Bapuanr 1

1

[VeX +1dx
0
Bapuanr 2

124+ x
]

Bapuant 3
Looxe
[—=
0 (1 + X)
Bapuanr 4
L2x+1

0Vx +1
[Tpaktruueckas pabora Ne3. 3agaun TUHEHHOTO TPOTrPAMMHUPOBAHHS.
Hcnonb3ys reoMeTpuyeCcKy0 HHTEPIIPETALINIO:

1. HalTH 3HAYEHUS IEPEMEHHBIX X U Y, 00palaonXx B MUHUMYM WM MakCUMyM GyHKIuo F:
F=Ax+By;

dx

dx

IIPU 33JaHHBIX OTPAaHUYCHUAX:
Ax+By <3Hak> C,
A,x+ B,y (snar) C, ;
A,x+ B,y (snax) C,
AXx+B,y <3Ha1<> C,
x>0,y>0

2. HaWTH ONITHMAJIbHOE 3HAUEHHE 11eNeBol QyHKImu F.
Kpumepuu OUCHKU.
[IpuBenensl B pazzaene 2

2. Kputepun u mkaiabl onieHMBaHUA

JIJIsi KOHTPOJIbHBIX MEPONPHUATUN (TEKYIIEro KOHTPOJSI) YCTaHABIUBACTCS
MHUHHAMAJIbHOE ¥ MaKCUMaJIbHOE KOJMYECTBO OAJJTIOB B COOTBETCTBUU C TAOJHUIICH.
KOHTpoJIbHOE MEpONpHITHE CUYUTACTCS MPONACHHBIM YCIICIIHO TMPU YCIOBUHU
Ha0opa KOJIMYECTBA OANIOB HE HMYKE MUHUMAJIBHOTO.

Pesynprar 0Oy4YeHHS TIO JHUCHUILIMHE CYUTACTCS JOCTUTHYTHIM TIPH
YCHEIIHOM TPOXOXKICHUH OOYYalOmUMCS BCEX KOHTPOJBHBIX MEPOIPHUATHH,
OTHOCSIIUXCS K JAHHOMY Pe3yJIbTaTy 00y4eHUSI.

\ | Dopma KoHmpona | Konuuecmeo 6annos |
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Pa3zoenwi .
min max
OUCUUNIUHDL

1 Tectuposanue. 0 5

2 [Ipaxtrueckas padora Nel. UuceHHBIE METOBI pEIICHHUS 3a1a9 0 5
THeHHO! anreOpbl. PaboTa Ha MpaKTHYECKUX 3aHATHAX:

TEKYLIMI KOHTPOJIb BBINOJIHEHUS 3aJaHUM.

3 TectupoBaHnue. 5
[MpakTryeckas padbora Ne2. YncneHHOE HHTETPUPOBAaHUE U 5
middepernmpoBanme. PaboTta Ha NpakTHYECKNUX 3aHATHSIX:

TEKYLIUI KOHTPOJIb BBINOJIHEHUS 33aJaHUM.

4 TectupoBaHnue. 0 5

4 JlabopaTopnas pabota Nel. HTEpIIONAIIS 1 IPUOITIHKEHIE 0 5
¢byHKIMi. 3amuTa 1a00paToOpHON PabOTHI.

5 TectupoBanue. 0 5

5 Jlabopartopras pabota Ne2. UucaeHHbIE METOIBI pEICHHS 0 5
HEJIMHEHHBIX YpaBHEHUH U CICTEM yYpaBHEHHUH. 3ammTa
1a00paTOPHOI pabOTHL.

6 TectupoBaHnue. 5

3] JlabopaTopnas pabota Ne3. UucieHHbIC METOIBI PEIICHUS 5
3aga4yn Ko 1i1st 00BIKHOBEHHOTO AU PepeHIaIbHOTO
ypaBHeHHs. 3aiura 1abopaTopHOil paboThI.

7 [Mpaktuyeckas padora Ne3. 3agaun muHEWHOTO 0 5
nporpaMmupoBaHus. PaboTa Ha MpaKTUYECKUX 3aHATHIX:

TEKYLIMI KOHTPOJIb BBIOJIHECHUS 33 JaHUM.
0 55

[Ipu olieHUBaHUM PE3yJIbTATOB OOYUYEHHUSI MO TUCIUIUIMHE B XOJ€ TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH HCIOJIB3YIOTCS CIEAYIOIINE KpUTepuu. MUHUMAIIBHOE
KOJIMYECTBO OaJlJIOB BBICTABJISIETCA OOy4YaroOlIeMyCsl TPU BBIMOJHEHUH BCEX
nokKaszareyiei, JOMYyCKAIOTCS HECYIIECTBEHHbIE HETOYHOCTH B H3JI0KEHUU U
oopMIICHUH MaTepuaa.

Haumenosanue,
Ilokazamenu ¢vicmagsneHus MUHUMAILHO20 KOAUYECMEa 0a1106
obo3navenue
3ananus BBIIONHEHBI Oosiee yeM HamoJoBUHY. [IpHUCYTCTBYIOT cepbE3HbIE
ommmOku. [TporeMOHCTpUPOBaH YIOBJIETBOPUTEIBHBIN yYPOBEHb BIIAJICHUS
MaTepUaIoM.
[TpakTnueckas
pabota [IposiBneHbl HHU3KHE CHOCO6HOCTVI/I MPUMEHATh 3HAHUSA M YMEHHUS K
BBITIOJIHEHUIO KOHKPETHBIX 3aJaHuil.
Ha 3amuTe npakTudeckoit paboThl JaHbI MPAaBUIIbHBIE OTBETHI HE MEHEE YeM
Ha 50% 3a7aHHBIX BOITPOCOB
JlaGopaTopHast paboTa BBIIIOJIHEHA B TIOJIHOM 00bEME;
[IpencraBien oT4YeT, cojepKaluid HEOOXOJUMBIE pPACUETHI, BBIBOJBI,
JlabGopaTopHas 0(OpMJIICHHBIN B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBaHUSIMU;
pabota [IponemoncTpupoBaH YIOBJIETBOPUTENbHBIN YPOBEHb BIIAJICHUSA
MaTepuajoM MpH 3alluTe JabopaTOpHOW pabOThl, JaHbI TNpaBUIIbHBIE
OTBETHI He MeHee yeM Ha 50% 3ajaHHbIX BOIIPOCOB
Tect [TpaBunpHO pemeno He MmeHee 50% TeCTOBBIX 3aaHi

[IpomexxyTouHas aTTecTanus 1Mo JUCITUTUTHHE MPOBOAUTCS B (hOpME 3a4eTa C
OLIEHKOI1/9K3aMeHa.
HroroBast OLi€HKA MO OUCLHHUILUIMHE MOJKET OBITH BBICTABJIEHA HAa OCHOBE
€3yJIbTaTOB TEKYIIEro KOHTPOJIS C UCIIOIh30BAHUEM CIICAYIOIICH IITKAJIbI:

Ouyenka Habpano d6annoes

«OTIUYHOY 50...55

28




«XOpOIIO» 39...49
«yOBJIETBOPUTEIILHO 30...38
«HEYAOBJIETBOPUTEIHLHO 0...34

Ecnau cymma nabpannvix 6ainos menee 34 — ooyuarowuiics He 0onyckaemcs
00 NPOMEIHCYMOUHOU ammecmayuiu.

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

buner k 3a4CTy C OHGHKOﬁ BKJIIOYAET 2 TCOPCTUUCCKUX BOIIPOCA.

HpOMC}KYTOLIHaH aTTeCTalu:A IIPOBOAUTCS B q)OpMG YCTHOTI'O OIIpOcCa.

Bpewms na moarorosky: 20 MUHYT.

HpI/I OOCHHMBAHHUU PC3YJIbTATOB O6y‘-ICHI/IH 10 JUCHUIINIMHE B XOIf€
MMPOMEKYTOYHOW aTTECTAUM HCHOJB3YIOTCS CIEAYIOIIME KPUTEPUU W IIKAJIA
OLICHKMU.

Ouenka Kpumepuu oyenxu
OOyuvaromuiics TmOKa3al BCECTOPOHHEE, CHCTEMaTH4YeCKoe W
riy0ookoe 3HaHWEe Yy4eOHOro Marepuana, MpeayCMOTPEHHOTO
MPOrpaMMOii, YMEHUE YBEPEHHO MPUMEHATh Ha UX MPAKTHKE MpU
perieHun 3aaad (BBIMOJHEHWHM 3aJaHUi), CIOCOOHOCTH IIOJIHO,
MPaBWIBHO M apryMEHTHPOBAHO OTBEYATh HA BOIMPOCHI U JAENaTh
HeoOXoauMble  BBIBOABL. (CBOOOJHO HCIOJIB3YET OCHOBHYIO
TUTEpaTypy W 3HAKOM C JOIOJIHUTEIBHOW JUTEPaTypoil,
PEKOMEHIOBAaHHOM ITPOrpaMMON
OOyuvaromuiics T1OKa3adl TOJHOE€ 3HAaHHWE TEOPETUUYECKOTO
Marepuana, BIaJeHUE OCHOBHOM JIMTEPaTypOU, PEKOMEHI0OBAaHHOMN
B IporpaMMe, YMEHHE CaMOCTOATENbHO pellaTh  33Ja4u
(BBITIONHATD 3a/aHMS), CIIOCOOHOCTh apryMEHTUPOBAHO OTBEYATh
«XOPOIIO» Ha BONpPOCHl M JelaTh HEOOXOJMMbIE BBIBOJBI, JOMYCKaeT
€IMHUYHBIE  OIMMOKH, WCIpaBiseMble  IOCIE  3aMEUYaHHs
npemnojasatens. Cioco6eH K caMOCTOSITEIbHOMY MONOJHEHUIO U
OOHOBJICHHIO 3HAaHUN B XOJ€ JajibHelmeld ydyeOHO paboThl U
poeCCHOHATILHOMN 1€ TeIbHOCTH
OO0yuaromuiicsi JEMOHCTPUPYET HEMOJIHOE WM (PparmMeHTapHOe
3HaHHE  OCHOBHOIO  y4yeOHOro  Mmarepuana,  JOMYCKaeT
CYIIECTBEHHBIE OMMOKH B €ro W3J0KCHWH, HCIBITHIBACT
3aTpy/IHEHUs] M JIONyCKAaeT OLIMOKH IPH BBHIMOJIHEHUM 3a/laHUi
«YIOBJIICTBOPUTENFHO» | (pEIIEHUH  3a1ad), BBINOJHIET 33JaHue TPH  IOJCKa3Ke
npernojaBaTens, 3arpyaHserca B (OPMYJIHPOBKE BBIBOJOB.
Brnageer 3HaHMEM OCHOBHBIX pa3/elioB, HEOOXOAMMBIX ISt
JanbHeero ooy4eHus, 3HakoM ¢ OCHOBHOM U JONOJIHUTEIBHOM
JINTEPATYPOil, PEKOMEHIOBAaHHON MTPOTPaMMOil
OOyuaronuiics TpuU  OTBETE€ JAEMOHCTPUPYET CYILECTBEHHBIE
mpoOesbl B 3HAHUSIX OCHOBHOTO y4eOHOTO MaTepHhalia, JIOITYCKaeT
rpyOble ommOKHd B (POPMYTUPOBAHMM OCHOBHBIX NOHSATHH U TNpH
pEeIIeHIH TUITOBBIX 33124 (TIPH BHITOJIHEHUH TUTIOBBIX 3a/IaHUH ), HE
«HEYJOBIETBOPUTEIBHO» | CIOCOOEH OTBETHTh Ha HABOJAIIME BOIMPOCHI IPENOAaBaTEs.
OreHKa cTaBUTCS 00YYaIOMIMMCS, KOTOPBIE HE MOTYT MPOJIOJDKUTh
o0y4YeHHe UIIH MPUCTYIHUTh K IPOPECCUOHATBHOMN AEATEIbHOCTH 10
OKOHYaHUHU 00pa30BaTENLHOTO YUPESKICHHUS 0€3 TOTMOIHUTEITbHBIX
3aHATHUH 110 pacCMaTPUBAEMON TUCIUIIINHE

«OTJIMYHO»
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