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1 IIOSICHUTEJIBHAS 3AIIMCKA

1.1 Heab AuCHMIIMHBL. (JOPMUPOBAHHME Y CTYJCHTOB KOMIIETEHTHOCTH B OOJACTH YHC-
JIEHHBIX METOJIOB PELIEHUs] MATeMaTUYECKHX 33/1ad C MCHOJIb30BAHHEM KOMIIBIOTEPHOM TEXHMKH,
OBJIaJICHHE HAYYHBIM (PYHIAMEHTOM BBIYMCIUTEIbHON MaTeMaTHKH, TIOHUMAaHUE €€ HJeH, METO/IOB,
(aKTOB U CTPYKTYP.

1.2 Mecto aucuuniaunsl B cTpykrype OOIIL: {uctumnnaa «YucineHHble METOIbI» OT-
HOCUTCS K AMCLUUIUIMHAM IIPEIMETHOTO MOJYJIS 110 HH(pOpMATUKE 4acTH, (OPMUPYEMOI yuacT-
HUKamM# oOpa3oBarenbHbix oTHomeHui b1 (b1.B.02.05).

J1st ocBOEHMSI AUCLMILIMHBI «HHCIIEHHbIE METO/IbD UCIIOB3YIOTCS 3HAaHUSA, YMEHUSI U BUJIbI
JeATeTbHOCTH, C(OPMUPOBAHHBIE B MPOLECCe U3YUYEHHS MPEaMETOB «MaTeMaTH4ecKuid aHam3»,
«Aurebpa u Teopust unce», «IIporpammupoBaHuey.

1.3 IncuuniinHa HanpapjeHa Ha (OPMUPOBaHHe CJeAYIOIUX KomneTeHnmii: [TK-2:
- IIK-2 CnocoGeH ocylIecTBIATh MEAarOrMYecKyro JesATeNIbHOCTh 10 NPOQHIBHBIM
npeaMeTaM (JUCIHUILTHHAM, MOIYJISIM) B paMKax IMPOTrpaMM OCHOBHOTO OOIIIETo U CPeIHEro 00-
1ero o0pa3oBaHusl., HHAUKATOPAMH JOCTHXEHUS KOTOPOIl SIBIIsETCS:
e [IK-2.1 3naeT KOHLENTYAIbHBIE U TEOPETHUECKUE OCHOBBI MPOPMIBHBIX MPEIMETOB, HX
MECTO B CUCTEME HayK U LIEHHOCTEH, NCTOPUIO Pa3BUTHUSI U COBPEMEHHOE COCTOSTHUE.
e [IK-2.2 BrageeT OCHOBHBIMU MOJOXKEHUAMH KJIACCUUECKUX PA3/I€]I0B MaTeMaTHYECKON
HayKH, CHCTEMOU OCHOBHBIX MaTeMaTHUYECKUX CTPYKTYpP U METOIOB.
o [IK-2.5 IIpumeHsieT MaTEMaTUUYECKUH S3bIK KaK YHUBEPCAIIbHOE CPEICTBO MOCTPOCHUS
MOJIEJIH SIBJICHUH, IIPOLIECCOB, AJIS PEIIEHUS IPAKTUUECKUX U OKCIIEPUMEHTAJIbHBIX 3a-
J1a4, SMIIMPUYECKON IIPOBEPKHU HAYYHBIX TEOPUI.

1.4 Tlepeyenb MJIAHMPYEMBbIX pe3yJIbTATOB 00y4eHusi. B pe3yibpTare u3ydeHus AUCIIU-
TJTUHBI CTYACHT JIOJKEH

- 3HATH!

® OCHOBHBIC IMOHATHS U METOJIbI BBIYUCITUTEIILHON MaTEMAaTHKH,

® YNCICHHBIC METOIbI PEIICHUS PA3IUYHBIX MAaTEeMaTUIECKUX 3a/1ad,

® 0COOCHHOCTH KOMIIBIOTEPHOHN peanu3allii YUCIEHHBIX METOJOB, TPAHHIIBI TPUMEHU-
MOCTH YHMCJIEHHBIX METOJO0B, BO3MOXHOCTH OCHOBHBIX CIIEHIMAIM3UPOBAHHBIX MAaTEMaTUYECKUX
MaKETOB;

-yMeThb:

® KCIIOJIK30BaTh OCHOBHBIC MOHATHUSI K METO/IbI BBIYUCIUTEILHOW MaTEMAaTHUKH,

e pemaTh TUMOBBIE MATEMAaTHUUYECKUE 3a/1a4H, POBOUTH HEOOXOMMBIE PACUEThI B paM-
KaX MOCTPOEHHBIX MOJIEEH, aHaTM3UPOBATh PE3YJIbTATHI, OLEHUBATH MOTPEITHOCTh MOJIYYEHHO-
TO pelIeHUS;

-BJIaJ1€Th:
® HaBbIKAMH YHUCJICHHOT'O PCHICHUA MAaTEMATUYCCKHUX 3a/ja4 C UMCIIOJIb30BAHUEM pa3HO-

00pa3HbIX CPEICTB KOMIIBIOTEPHON MOJACPKKH,

® TEXHOJIOTMSIMHU IPUMEHEHHs BBIYHMCIUTEIBHBIX METOJIOB IS MCCIEAOBAaHUSA U pelle-
HUS 3a]1a4 U3 pa3IMuHbIX o0acTell MaTeMaTUKH U €€ TPUJI0KEeHUH,

® OCHOBHBIMM IIPUEMaMH HCIIOJIb30BAHUS BBIUYUCIUTEIBHBIX METOJOB IPU PELICHUU
Pa3IMYHBIX 3a71a4 MPo(eCcCHOHANBHOM NesITeTbHOCTH.

1.5 O6masi TPyA10eMKOCTh TUCHUILIMHBI «UHCICHHBIC METOBD» COCTABISIET 3 3aueT-
Heix equnui (nanee — 3E) (108 yacon):
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IIporpaMMa npenycMaTpuBaeT U3ydyeHUE MaTepHala Ha JEKLUUAX U NMPAKTUYECKUX 3aHs-
tusx. [Ipenycmorpena camocrositenpHasi paboTa CTyAEHTOB 1O TeMaM M pazzienaM. [Iposepka
3HAHUH OCYIIECTBIAETCS (PPOHTAIBHO, HHAUBHYaTbHO.

1.6 O0beM JUCUMIITIMHBI M BUIbI Y4€0HOM 1eATeJIbHOCTH

O0beM AUCHUIUIHHBI M BUbI YU4eOHOH AesiTeIbHOCTH (0uHast popma 00yueHHs )

Bun yuebHo# paboThl Bcero uacos CemecTtpbl

4
OO6m1ast Tpy10eMKOCTh 108 108
AyauTOpHBIEC 3aHATHS 54 54
Jlexuun 22 22
[TpakTuueckue 3aHATHS
JlaGopaTopHbIe 3aHATHS 32 32
CamocrosiTenpHas padbora o4 54
Bug utoroBoro KOHTposIs 3ader ¢ OEHKOM

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

2.1 Ouynas ¢popma 00y4eHHst

YueOHO-TeMAaTHUECKHI IJIaH

AyAUTOpPHBIE 3aHATHS Camocros-
HanmeHnoBanue Bcero
Ne JlabopaTopHble | TejlbHasd
TeM (pa3aesoB) yacoB | Jleknuu
3aHATHSA padora
1. | YucneHHbIEe METO/IBI U UX UCIIONb-
30BaHUE B PELICHUH NMPAKTUYECKUX 8 2 2 4
3a/a4
2. | BBezieHue B JIEMEHTAPHYIO TEOPHUIO 8 5 5 4
MOrPEMTHOCTEN
3. | YnciieHHOEe HHTETPUPOBAHHE.
PP 12 2 4 6
4. | Boluncienue 3Ha4€HHUH JIEMEHTap-
HBbIX (PYHKIMHA C MOMOILBIO CTETEH- 5 5 5 4
HBIX PAIOB.
5. | YncieHHbIE METOABI PELICHUS
OOBIKHOBEHHBIX U depeHIranb- 20 4 6 10
HBIX ypaBHEHUH u cucteM nudde-
pPEHIMAIBHBIX YPABHEHUHN
6. | PemueHue HENMHENHBIX YPaBHEHUIA.
P 20 4 6 10
7. | PellieHre CUCTEM JIMHEHHBIX YpaB-
N P 12 2 4 6
HEHUH.
8. | Ilpubmmxenue ¢pynkuuid. MaTepno-
JISATTHS. 20 4 6 10
UTOro 108 22 32 54




HNHTepakTHBHOE 00y4YeHHe O TUCHUIINHE

Ne HaunmenoBanue Bupn 3a- dopMa HHTEPAKTHBHOIO Koua-Bo
n/n TeM (pa3aesoB) HSATHS 3aHATHA 4acoB
1 | YucieHHble METOIBI U UX UC- JIK npoOeMHast JTIEKITHS 2
I10JIb30BAHNE B PELLIEHUU
MPAKTHUYECKHX 3a7a4
2 | BBenenue B 3I€eMEHTapHYIO JIK npoOaeMHast JIeKIus 2
TEOPHIO MOTPEIIHOCTEH
3 | YucieHHOE MHTEIPUPOBAHHE. JIb paboTa B MaJIbIX TpyMIax 2
4 | PemieHne HENMHEWHBIX YpaB- JIb paboTa B MaJbIX rpymnmax 4
HEHUH.
5 | Pemenue cucteM TMHEHHBIX JIb paboTa B MaJbIX TPYIIax 2
YpaBHEHUM.
6 | [Ipubnmxenune ¢ynkuuii. Mu- JIb paboTa B MaJbIX TPyIIax 2
TEPHOIALUS.
UTOro 14

3 COAEP KAHUE TEM (PA3JEJIOB)

Tema 1.UnciaeHHbIe METOAbI M MX HCNIOJIb30BAHUE B PelICHNU NPAKTHYECKUX 3a4a4.

HcTopust 4ncieHHbIX METOJOB. 3HAUEHUE YUCIIEHHBIX METOAOB AJI UCCIEA0BAaHUMN, OCO-
OEHHOCTH UX PUMEHEHHUE.

Tema 2. BBegenne B 3JieMEHTapHYI0 TCOPHIO OTPELIHOCTEH.

Knaccudukanus morpemnocreid. AOCONIOTHAS M OTHOCUTENBbHAS MOTPEIIHOCTh. Jlew-
CTBHSI C IPUOJIMKEHHBIMU YHCIIaMHU.

Tema 3. UncsieHHOe UHTETPUPOBAHME.

[TpubnnxeHHOe BBIYMCICHUE MHTErPAlOB C HCIOJIb30BaHUE KBAAPATYPHBIX (HopMys C
PaBHOOTCTOSIIIIUMHE y3JIaMU. MeTo MpsSAMOYTOIBLHUKOB Tparenui, napadon (Cumrmcona). Uure-
TPUPOBAHME C IEPEMEHHBIM IaroM. Meros JBOMHOIO nepecyeTa.

Tema 4. BoluuciieHue 3Ha4eHHIl 3J1eMEHTAPHBIX (PYHKIUI ¢ MOMOIIBIO CTeNEeHHBIX
PSOB.

Tema S. UncieHHble MeTOAbI pellieHHs] 00bIKHOBEHHBIX U (depeHInATbHBIX YPaB-
HeHU U cucreM AuddepeHIHANBHbIX YPABHEHHH.

3amaua Komm. Meton Diinepa. Meton Pynre-Kyrtra uerBeproro mopsaka TouHocTH (6€3
BBIBO/JIA).

Tema 6. PerieHue He TMHEHBIX YPaBHEHHMH.

Konuenmus meroga. Otaenenue KopHel. YTOUHEHHE KOpHEW. MeTo MOJI0BUHHOTO Jie-
nenusi. Meron HeloToHa (KacaTeNnbHbIX).

Tema 7. Pemienue cucrem JMHEHHBIX YPABHEHUI.

OcHoOBHBIE MOJXOMBI K pemieHuto 3agaun. Meroa ['aycca u ero moaudukamuu (MeTo
["aycca onTumanbHOTO UCKIIOUeHUs, MeTo] I'aycca-XKopaana).

Tema 8. Ilpudankenue pynkumnii. Uarepnoasiums.

IlocranoBka 3a1aun MHTEpHONMpOBaHUs. VIHTEepnonupoBaHue Uisl ciaydas paBHOOTCTOS-
nmx y3noB. MaTepnionaunonnsie popmynsl HetoTona. Untepnonsiunonnas popmyna Jlarpanxka.
Cxema DHiTKeHa.




4 METOANYECKHUE PEKOMEHJAIINU (YKA3AHUA) JJIA CTYAEHTOB ITO
N3YYEHUIO JTUCIUITJIMHBI

4.1 MeToauyeckue peKOMeHIAlMHU 10 MOAT0TOBKE K JIeKIHAM

B xozne nexkuuii He0OXOAMMO KOHCIEKTHUPOBATh yueOHbIM MaTepuan. OOpamarh BHUMA-
HUE Ha ONpeAeTICHUEe MOHATUH, IPUBOJUMBIC TIPUMEPHL. 3a1aBaTh MPEMOAABATENIO0 YTOUHSIOIINE
BOINPOCHI C LIEJbI0 YSICHEHHUS TEOPETHYECKUX IOJOXKEHUH, pa3pelleHHs CIOPHBIX CUTyaLuH.
VYyacTBOBaTh B 00CYKIEHUAX U JUCKYCCUSIX.

B xone npopaGoTKM JIEKLIMOHHOIO MarepHaja IPOCMOTPETh KOHCIEKTHI JIEKIIUU, H3Y-
YUTh OCHOBHYIO JIUTEPATYPy, O3HAKOMUTHCS C JIOTIOJIHUTEIBHON JTUTEpaTypoil, HOBBIMH IyOJIHU-
KalusMH B NEPUOAMYECKUX M3JIaHUX: )KypHalaX, razerax u 1.1. IIpu 3ToM yuecTb pekomeHa-
UM TpenojaBaress U TpeOoBaHus yueOHOI mporpammsbl. JlopabaTeiBaTh CBOM KOHCIIEKT JIEK-
LIUH, JieJ1asi B HEM COOTBETCTBYIOLIME 3aIIUCH.

4.2 MeToau4yeckue peKOMEHIAMHU 10 MOAr0TOBKeE K JIAa00PaTOPHBIM padoTam

[ToaroroBka k nmabopaTtopHbBIM paboTaM, TECTaM CBOAUTCS H3YYCHHIO TEOPETHYECKOTO
Marepuala 1o yka3aHHOW TeMe, MOATOTOBKE OTBETOB HAa BOMPOCHI, HCIOIb3YsI KOHCIIEKTHI JIEK-
LM 1 JIOTIOJIHUTENBHYIO uTeparypy. [Ipu HeoOXoqMMocTH MOKHO 00pamaThCs 32 KOHCYJIbTa-
LIHEH K MPENOJaBaTEeo.

B npouecce moAroToBKH K 3aHATUSAM PEKOMEHYETCsl B3aUMHOE 00CYXKIICHHE MaTepuara,
BO BpeMsI KOTOPOTO 3aKPEIUISIFOTCS 3HAHUS, a TaKKe MPHUOOpPETaeTcsi NpakTUKa B U3JIOKCHUU U
Pa3bsACHEHUH MOJTYYEHHBIX 3HAHUH, Pa3BUBACTCS PEUb.

B cnyuyae nosiBneHHs Kakux-au0O0 BOMPOCOB CIEAYET 00pamaTthesi K MPErnojaBaTelio B
Yachl €ro0 KOHCYJIbTaIHH.

TpebGoBaHus K oTUETaM 110 JIAOOPATOPHBIM paboTam

1. Ortuer odopmisieTcss B 3ICKTPOHHOM BHIEC B ogHOM u3 ¢opmaroB *.doc, *.docx,
*.pdf.

2. TUTynbHBIA JUCT JOJDKEH cojepxarb Ha3BaHue paboTsl, @.M.O. cTyaeHTa, HOMep
BapHaHTA.

3. Or4der O BBHINOJIHEHUHU 33JaHUN JOIDKEH COJAEp)KaTh: TEKCT 3aJlaHMsl, pacyeTHbIE
(bopMyITBI, pe3yIbTaThl BHITOJHEHHS 331aHUS B BUIC TPAQHUKOB, TAOIHUIT U T.J., a TAK)KE aHAIH3
MOJYYEHHBIX Pe3yJbTaTOB U BBIBOIBI.

4. K oTuery MOIKHBI OBITH MPHUIIOKEHBI TEKCTHI PACYETHBIX TPOTPAMM.

4.3 MeToau4ecKue yKa3aHusi K CAMOCTOATE/ILHOI padoTe CTY1eHTOB

st ycrnenrHoro yCBOSHUS TUCIMILIMHBI HEOOXO0AMMa MpaBUIIbHASI OpTraHU3aIHs CaMOCTO-
ATeIbHON PabOThI CTYACHTOB. JTa paboTa JOKHA COJIEPKATh:

— peryisipHyIo NpopaboTKy TEOPETHUECKOro MaTepuara,

— PpEryJspHYIO MOATOTOBKY K TaOOPATOPHBIM 3aHITHSIM;

— peryispHOe penieHHe WHIWBHAYAIbHBIX H JOMAIIHUX 3a7ad W YIpaXHEHUH,
3a/1aBa€MbIX IIPETOIaBATEIIEM.

— aKTHBHYIO paboTy Ha JICKIIMOHHBIX U IA0OPATOPHBIX 3aHATHIX.

4.4 MeToau4yecKkue peKOMEeHIAlMHU NPenogaBaTeIio

OcCHOBHBIE TEOPETHUECKHE BOIIPOCHI PACCMAaTPUBAIOTCS B JIEKLIMOHHOM KypCe, paKTuye-
CKas 4acTh Kypca peausyeTcs yepe3 jgadoparopHblie 3aHATUS. CTYIEHTHI BBIOIHSIOT TPEHUPO-
BOYHBIE M WHJMBHyaJbHBIE 3a/1aHUS 0] PYKOBOJCTBOM IIPENOIABATENSl, TEOPETUYECKas MO~
FOTOBKA K HUM OCYIIIECTBJISIETCS 32 CUET BPEMEHH, OTBEIEHHOTO Ha CAMOCTOSTEIbHYIO paldoTy.

OCHOBHBIM BHJIOM JESTEIHHOCTH MPH U3yYCHUU Kypca SBISETCS MpaKkTHUecKas padora ¢
MaTepualaMH JIEKIIUH, PEKOMEHJIOBAHHOW JIMTEPATYPOM, AOMOIHUTEIbHBIMA HCTOYHUKAMU WU
3IEKTPOHHBIMU 00pa30BaTEebHBIMU PECYPCAMH.



3a1aHNS TOJDKHO OBITh JOCTATOYHO,
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Jiis BeITIONTHEHUS paboT HeobxonuM noctyn k Cucteme anmekTpoHHoro ooyuenus (C20)
BI'TIY, rae pa3MelieHbl UCIONb3yeMbIE B yUeOHOM TIpoIiecce Kypchl M pecypchl. JIormH u ma-
poJib 1S ocTymna npenogaBarens noaydaet B [0 BI'TIY u Beigaet rpymnne B Hauale u3y4eHus

Kypca.

Yactps n1abopaTopHBIX pabOT MPOBOIUTCS C MCIIOIB30BAaHHEM MHTEPAKTHUBHON METOIUKHU
oOyuenus «Pabora B Maneix rpynmaxy». [lpu opranuzanuu rpynmnoBoit padoTsl, cieayer odpa-
11aTh BHUMAHUE HA CIEAYIOLUE €€ ACTIEKTHI.
— HYXHO yOeTUThCS, 4TO CTYIEHTHl 00JaAat0T 3HAHUSAMU U YMEHUSIMH, HEOOXOAUMBIMU
JUIS1 BBIIIOJIHEHUS TPYIIIIOBOTO 33/1aHHUS;
— HUHCTPYKIMHU K paboTe TOHKHBI OBITh MAKCUMAIBHO YETKUMH. BpeMeHU Ha BBIIOJIIHEHHE

— HEOOXOIAMMO KOHTPOJHMPOBATh pacHpeeiCHUE POJiCH B TPYIIE M Y4acTHE KaxIOro
CTyJeHTa B paboTe.

Y4eOHO-MeTOIHYECKOE 00ecTeueHHe CAMOCTOSATeIbHOI PadoThI CTY/IEHTOB MO IUCHUIIINHE

HaumenoBanue pa3jaesna

®opMbI/BH/IBI CAMOCTOSITEIbLHOM

KoaunuecTBo 4ua-
COB, B COOTBET-

Ne CTBMH € y4eOHO-
(TeMbl) TUCHUILIHHBI padoThI
TeMATHYEeCKUM
JIAHOM
1. | YucneHHble METOIBI U UX [IpopaboTka TeOpeTHYECKOro MaTepra-
UCIIOJIb30BAaHUE B PEIICHUH | JIa TIO KOHCIIEKTaM JICKIINI 1 nH(popmMa- 4
MPaKTUYECKUX 3a/1a4 IMOHHBIM UCTOYHUKAM
2. [IpopaboTka TEOpETUYECKOTO MaTepua-
BBenenue B aeMeHTapHyIO | Jia IO KOHCIIEKTaM JIeKIUi 1 nHpopma- 4
TEOPHIO TTOTPEITHOCTEH [IMOHHBIM UCTOYHUKAM
IloaroroBka k Tecty
3. [IpopaboTka TEOpETUYECKOTO MaTepua-
Jla 10 KOHCIIEKTaM JICKINI U uH(popMa-
UuciieHHOE  MHTErpupoBa-
e [IMOHHBIM UCTOYHUKAM 6
' [ToaroroBka k 1abOpPaTOpHBIM paboTam
BrinonHeHne HHAMBUAYATBLHOTO 33]1a-
HUS
4, Beruncinenue 3HAYCHUU Hpopa60TKa TCOPETUYCCKOTO MaTcpHra-
3JIEMEHTAPHBIX q)YHKHI/If/'I c | JJa IO KOHCIICKTaM HCKHI/Iﬁ u I/IH(I)OpMa- 4
IIOMOILBIO CTENEHHBIX ps- | TNOHHBIM NCTOYHHUKAM
JIOB.
5. [TpopaboTka TEOPEeTUYECKOTO MaTepHa-
UucneHHble METO/IBI pellie- o
Jla IO KOHCIIEKTaM JIeKIui 1 nHdopma-
HUSI OOBIKHOBEHHBIX TU}-
. | IMOHHBIM HCTOYHUKAM;
bepeHnaIbHBIX YpaBHEHHM 10
[TonroroBka k 1a00paTOpPHBIM paboTaM;
U cucteM quddepeHaib-
. BrlinonHenne MHAMBUAYATBLHOTO 33]1a-
HBIX YpaBHEHUH
HUS
6. [TpopaboTka TEOPETUYECKOTO MaTepHa-
. J1a 0 KOHCIIEKTaM JIeKIui 1 nHdopma-
Pemenne HEJIMHEUHBIX
N IIMOHHBIM UCTOUYHHUKAM;
YpaBHEHUH. 10

[ToaroToBka k JabOpaTOpHBIM paboTam
BrinosHeHMEe HMHAMBUYAJIBHOIO 33/a-
HUS



https://ru.wikipedia.org/wiki/%D0%90%D1%81%D0%BF%D0%B5%D0%BA%D1%82

1. [TpopaboTka TEOPETHUECKOTO0 MaTepHa-
Pemmenue cuctem MUHEHHBIX | JIa IO KOHCIEKTaM JIeKUUH U nHpopMa- 6
YpaBHEHUH. LIMOHHBIM UCTOYHHKAM;
[TonroroBka k 1a60paTOpHBIM paboTaM;
8. [TpopaboTka TeOpeTHUECKOro MarepHua-
. | J1a IO KOHCIIEKTaM JIEKIIUH U HH(OpMa-
[Ipubmkenne  QyHKIHM. 1 Gop
LIMOHHBIM UCTOYHUKAM;
WuTepnomnsuus. 10
[ToaroroBka k 1a60pPaTOpPHBIM paboTaM;
BrinonHeHne WHAMBUYaIbHOTO 3aja-
HUS
uToro o4

5 IPAKTUKYM 110 JUCHUIIJIMHE

1. YncjeHHbIC METOAbI U UX UCITIOJB30BAHUE B PCIICHUH NIPAKTHYICCKHUX 3a4a4

JlabopaTtopnast pabota Ne 1. Bbei6op U moAroToBKa MHCTPYMEHTAIBHBIX CPEJICTB JIJISi BHITIOJIHE-
HUS 1a00paTOPHBIX padoT.

2. BBeleHHE B DJIeMEHTAPHYI0 TEOPHIO MOTPENIHOCT el

JlaGopaTtopHnas pabora Ne 2. Onpenenenre aOCOTOTHON M OTHOCUTEIHHOM IMOTPEITHOCTH BbI-
YUCJIEHUH.

3. UncjieHHOEe HHTETPUPOBaHUeE.

JlabopaTtopHnast pabota Ne 3. UncienHoe nHTEerprupoBanue. MeTo 1 JIeBbIX, MPABBIX, [IEHTPATbHBIX
MPSIMOYTOJIbHUKOB.
JlaGopaTtopHnast pabota Ne 4. YUncnienHoe unterpupoBanue. Merton tpanemnuit, metor CUMIICOHA.

4. Beruncienue 3HAaYCHU I 3JIEMEHTAPHBIX (DYHKIMI C IOMOLIBLIO CTENIEHHBIX PSAI0B.

JlaboparopHas padora Ne 5. Beruncnenue 3Haue€HUIN 3J€MEHTApHBIX (PYHKIMNA C MTOMOIIBIO CTe-
MEHHBIX PSIJIOB.

5. YucjieHHbIe MeTO/AbI pelieHUus1 00bIKHOBEHHbIX AU (epeHunaJIbHbIX yPABHEHUH U CH-
creM Au(pdepeHIHaNbHBIX YPABHEHUH

JlabopaTtopHnast pabota Ne 6. Uncniennoe pemenue 3aaaun Komu.
JlaGopatopHas pabota Ne 7. Uncnennoe pemenue 3agauu Komm.
JlaboparopHas padota Ne 8. Hucnennoe penienue cuctem nuddepeHnaibHbIX ypaBHEHUH.

6. Pemmienne HeJIMHEHHBIX YPABHEHHU .

JlaboparopHas pabora Ne 9. UucneHHble METOABI pPElIEHUsI HETMHEHHOrO YpaBHEHHs C OJTHUM
HEH3BECTHBIM.

Jlaboparopuas padora Ne 10. UucneHHble METO/IbI PEICHNUS HETMHEWHOTO YPaBHEHHS C OJTHUM
HEM3BECTHBIM: METO/] IIOJIOBUHHOTO JICJICHUSI.

JlaboparopHas padota Ne 11. UucneHHble METO/IbI PEICHNUS HETMHEWHOTO YPaBHEHHS C OJJTHUM
HEM3BECTHBIM: METOJ] KacaTeJIbHBIX.

7. PemieHue cucTeM JIMHEHBIX YPABHEHUIA.

JlaGopatopHast pabdota Ne 12. IIpsimble METOJbI PELICHUs CHCTEM JIMHEWHBIX ajaredpanydyecKux
YpaBHEHUU.

JlaGopatopHas padora Ne 13. MTepanimoHHbIe METO/IbI PELICHUS CUCTEM JIMHEHHBIX anrebpanye-
CKUX YpaBHEHUH.




8. Ilpudau:kenune pynkuuii. UaTepnoasiuus.

JlaGopaTtopHnas padora Ne 14. atepnonsuronnsie hopmyisl HproToHa.
JlaGoparopnas padota Ne 15. MaTepnonsiunonnas ¢popmyna Jlarpamnxa.
JlaGopaTtopnas padora Ne 16. Cxema DifTkeHa.

Bcero: 32 yaca

6 IMAAKTHYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISI (CAMOKOHTPOJISA)
YCBOEHHOI'O MATEPHUAJIA

6.1 OueHo4HbIe CPeACTBA, MOKA3ATEJIM U KPUTEPHH OLlEHUBAHUA KOMIETeH N i

HNHupaexc
KOMITE- Ouenounoe IMoka3arenu Kpurepun oueHuBanusi
CpeCcTBO OLleHUBAHMS c¢(popMHPOBAHHOCTH KOMIIETEHIU I
TeHIHUHU
Husknii KosmuecTBO NpaBHIIBHBIX OTBETOB HA BO-
(Hey1OBIETBOPUTENBHO)| mpockl Tecta MeHee 60 %
[Toporossiii KonndecTBo mpaBMIIBHBIX OTBETOB Ha BO-
TK-2 Teer (YIOBIETBOPUTENHHO) | TPOCHI TecTa OT 61-75 %
bazoBbiit KonnuecTBo mpaBMIIBHBIX OTBETOB Ha BO-
(xopo1o) pockl Tecta oT 76-84 %
Bricokwii KonndecTBo mpaBMIIBHBIX OTBETOB Ha BO-
(oTIHYHO) npockl Tecta oT 85-100 %
JlaboparopHas paboTa CTyA€HTY HE 3a-
CUMUTBHIBACTCSI €CIIU CTY/ICHT:
Huzkuit 1. nomycTus 4yucio omMOOK M HElIO0YeTOB
(HEy1OBIETBOPUTENb- | MPEBOCXOASIIEEe HOPMY, IPU KOTOPOil 1e-
HO) peceKaeTcsl IOPOroBbIi MOKA3aTelb;
2. UMW €CJIU MPaBUJIbHO BBIMOJIHUI MEHEe
HOJIOBHUHBI PaOOTHI.
IToporosslii Ecan cTyneHT npaBUIIBHO BBINOJIHUIT
(YI1OBJIETBOPUTENBHO) | HE MEHEe IOJIOBUHBI padOThl WM JAOMY-
CTHII:
1. He Gosee ABYX IpyObIX OLUIMOOK;
2. unu He Oojee OAHOM rpyOON M OJIHOM
Herpy0oil OIMOKN U OTHOTO HE/I0UeTa,
TK-2 JlaGopaTop- 3. wm He Oojee ABYX-TpeX HErpyObIX
Has paboTa OLINOOK;
4. unu ogHON HerpyOol OmMOKH U Tpex
HEJI0UYETOB;
5. WM NIpU OTCYTCTBUU OLINOOK, HO MPHU
HAJIMYUU YETBIPEX-TIATH HEAOYETOB.
bazoBbiii Eciau cryneHT BBIIONHII paboTy MoJ-
(xopor10) HOCTBI0, HO JIOITYCTHJI B HEM:
1. He Oosiee onHOIN HerpyOoil omMOKU U
OJIHOT'O HEJIOYETa;
2. unu He OoJiee IByX HEJJOUETOB.
Bricokuii Ecnu crynenr:
(oTIMYHO) 1. BBIMOSMHUI paboTy 6e3 OmMOOK U HEeo-

YETOB;
2. momycTui1 He OoJIee OJTHOTO HeJ0UeTa.
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KonTponbnas
pabora

Huskuint
(HEYTOBICTBOPUTEITb-
HO)

KontponbHast paboTa He 3aCUUTHIBACT-
Csl €CJIH CTYJICHT:
1. momycTui 4Mciao OmMOOK M HEIOYEeTOB
IPEBOCXOIAIIee HOPMY, ITPH KOTOPOH I1e-
pecekaeTcs MOpOTOBBIN TOKA3aTelb;
2. WIN €CJIM NPaBUIBHO BBHIIOJHHUII MEHEE
MIOJIOBUHBI pabOTEHI.

[ToporoBbiii
(Y1OBIETBOPUTEIIBLHO)

Ecnu cTyneHT npaBUIIBHO BBITTOTHHIT
HE MEHee MOJOBHHBI Pa0dOTHl WM JIOIY-
CTHII:

1. He Gomnee NBYX rpyObIX OMIUOOK;

2. uiaM He Oojiee OJHOM TpyOOM W OIHOM
HEerpyOo# oIMOKK ¥ OHOTO HEJ0YETa;

3. umu He Ooyee IBYX-TpeX HErpyoObIxX
OIIUOOK;

4. unu ogHOW HerpyOoil OMMOKU U Tpex
HEJIOYETOB;

5. WM MpU OTCYTCTBUM OIIMOOK, HO IPH

HAJIMYUN YETHIPEX-TISITH HEJIOYETOB.

ba3zoBbIii
(xoporio)

Ecau crynent BbimosiHWI paboTy moJ-
HOCTBI0, HO JIOITYCTHII B HEHl:
1. He Oosiee onHON HerpyOoil OmMOKU U
OJTHOTO HEJIOUeTa,
2. uin He 6oJiee ABYX HEJI0UETOB.

Bricokuit
(oTHMYHO)

Ecau crynenr:
1. BeImOHUI paboTy 6e3 omKrOoK U HEJo-
YETOB;
2. ToIycCTHJI He OoJiee OJTHOTO HeJl0YueTa.

[1K-2

NunuBuny-
allbHOE 3aja-
HHE

Husknii
(HEey1OBIETBOPUTEIIb-
HO)

Pabora cTyneHTa He 3acuUMThIBaeTcs
€CIIU:
1. cryneHT oOHapy)XHUBaeT HEyMEHUE BbI-
TIOJTHATh PEIICHHsS] OOJIbIIEH YacTH 3aja-
HUS,
2. nomyckaeT TpyOble OImMMOKH B pere-
HUM 337a4, OECIOpSAA0YHO U HEYBEPEHHO
n3JlaraeT MaTepual.

[Toporossiii
(YTOBIETBOPUTEILHO)

CryneHt oOHapyXKuBaeT 3HaHUE (op-
Myl ¥ TIOHHMaHHE OCHOBHBIX METO/IOB
peleHus 3a1a4, Ho:

1. w3maraer pemieHus HEMOJIHO W JIOMYC-
KaeT HETOYHOCTH B BBIYHUCIICHUSX;

2. HE yMEeT palMOHAIBHO pemaTh 3aja-
YH.

bazoBrrit
(xoporo)

CryneHT BBIONHSET pabOTy MOIHO-
CTbIO, OOHApYXHMBAET MOHUMAaHUE MaTepH-
aJia, HO:

1. nomyckaer HEKOTOpbIE BBIYMCIUTEIb-
HBIE OIIIMOKH;

2. HEOpEeX)HO OhOpMIISIET peLIeHNUS;

3. IEMOHCTPUPYET pEIIECHUs 33134 TOJIBKO
B PaMKax aJrOpUTMOB, H3yYCHHBIX Ha 3a-
HATUSIX.
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Bricoknii CryneHT noiyryyaeT BBICOKHM Oai, ec-
(oTIMYHO) T

1. BeIONHSET 3aaHUE B IIOJTHOM 00BEME;
2. oOHapyKMBaeT MOHMMaHNE MaTepHaa;
3. UCTIONB3YeT palHOHAIBHBIE CIIOCOOBI
pelIeHus 3a1ay;

4. TeMOHCTPHPYET YMEHHUE MOJIb30BATHCS
JONOJHUTEIbHBIMA ~ MCTOYHUKAMH  3Ha-
HHIA.

6.2 IlpomMe:kyToUHas aTTeCTAlUsl CTYI€HTOB MO JUCIHUILINHE

[IpomexxyrouHass arrecranys sBISETCS IPOBEPKOM BCEX 3HAHMM, HABBIKOB U YMEHUH
CTYAECHTOB, IPUOOPETEHHBIX B MPOLECCE U3YUECHUS AUCHUILTUHBI. DPOPMOI MIPOMEKYTOUHOM atT-
TECTalUHU 110 JUCLUIUIMHE SBIISETCS 3a4er.

JUid oLeHMBaHUs pe3yJbTaTOB OCBOEHUS JUCLUILIMHBI IIPUMEHSETCS CIEIyIOIINe KPUTe-
pYH OLICHUBAHMSL.

Kputepun onennBanus Ha 3auere
OLeHKa «OTJIIMYHO» BBICTABIISIETCS CTYJIEHTY, €CIIN:
— 3aJlaHus, MPEAYCMOTPEHHBIC MPOrpaMMON NHUCIMIUIMHBI, BBIMOJHEHBI Ha 85 u Oosee
MIPOIICHTOB;
— OH MMEET MOCENaeMOCTh IPAKTUYCCKUX 3aHATHIA HE MEHee 85 MPOIEHTOB,;
OLeHKa «XOpOIIO» BBICTABJISAETCS CTYICHTY, €CIIU:
— 3amaHus, IPeyCMOTPEHHBIC MPOTrPaMMON JUCIUIUIMHBI, BeITOHEHBI oT 70 mo 85 mpo-
IIEHTOB;
— OH MMEET MOCEUaeMOCTh MPAKTUYECKUX 3aHATHI HE MeHee 70 MPOIEeHTOB;
O1ieHKa «yI0BJIETBOPUTEIHHOY BBICTABISETCS CTYACHTY, €CIH:
— 3agaHus, MPeAyCMOTPEHHBbIE MPOrpPaMMON IHCHUIUIMHBI, BBIMONMHEHbI Ha 60 u Gomnee
MPOLIEHTOB;
— OH MMEET MOCENaeMOCTh IPAKTUUYECKUX 3aHATHI OT 60 10 70 MPOIEHTOB;
OlieHKa «HE YI0BIETBOPUTEIHHOY BBICTABJISIETCS CTY/ICHTY, €CIIU:
— 3a/IaHMs, NPEyCMOTPEHHbBIE POrPAMMON JTUCUHUILJIMHBI , BBIIIOJIHEHBI MeHee yeM Ha 60
MPOLIEHTOB;
— OH UMEET MOCEeIIAaeMOCTh MPAKTUUECKUX 3aHATUH MeHee 60 TPOIICHTOB.

6.3 TunoBbIe KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAJIbI, HEO0X0UMBbIE 1JI51
OlIEHKH Pe3yJIbTATOB OCBOEHHUS THCHMIIINHBI

IIpumep TecTOBBIX 3a1aHUI

Al.  UYwucrno t Ha3biBaeTcs KopHeM K-oii kpaTHOCTH ypaBHenus f(X)=0, ecnu npu X=t

a) obpamraercss B Hyab (ynkius f(X) u Bce ee mpousBomaHbIe 10 K-Oro mopsiaka
BKJTIOYHMTEIHHO

0) obpamraercs B Hynb pyHkius f(X) u Bce ee nmpousBojubie 10 (K—1)-oro mopsiaka
BKJTIOYHMTEIHHO

B) obpamraercs B Hynb QyHkius f(X) u Bce ee nmpousBoaubie 10 (K+1)-oro mopsiaka
BKJTFOUUTEIIBHO

r) byHkms umeet K kopHe

A2. B uucie 1.0035080
a) JIBa HyJIsI ocyie 1 He ABIISIIOTCS 3HAYAIUMU
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0) BCe UG PHI 3HAYAIIUE

B) Bce U(MPHI 3HAYAIIHNE, KPOME MTOCIISTHETO HYJIS

r) BCe UG PHI 3HAYAIIUE, KPOME HYJIS MOcie HudpsI 5

A3. Ha or orpeske [a,b] cymectByer kopens ypaBuenus f(X)=0, ecnu f(X) — mempe-
pBIBHA U

a) f(X) e MensieT 3Hak Ha [a,b]

0) f(x) mBaxxbl U epenupyema Ha (8,b) 1 ee MPOU3BOIHBIC HE MEHSIFOT 3HAK

B) f1{X) menser 3nax Ha [a,b]

r) f(X) mensier 3Hak Ha [a,b]

1) f1{X) He mensier 3Hak Ha [a,b]

A4.  Metona KacaTeabHbBIX CIYKHT IS

a) pELIEHUS CUCTEM JINHENHBIX YPAaBHEHUM

0) penieHus: 0OBIKHOBEHHOTO MU (P EpPeHITMAIBHOTO YpaBHEHUS

B) HAXOKJCHUS PUOJIMKEHHOTO 3HAYCHUS TIPOU3BOIHON

r) BBIYUCIICHHSI OTIPEICIICHHOTO UHTETpajia

1) pelIeHus HeTMHEHHOTO YpaBHEHUS

A5.  BekTop HEBSI3KH — 3TO

a) YHUCIIO 00YCIOBICHHOCTH MaTPHUIIBI KO3(DPHUITHEHTOB

0) Pa3HOCTh TOYHOTO U MPUOJIMIKEHHOTO PEIICHUS! CUCTEMBI

B) Pa3HOCTh MEX/y JICBOM U MPaBOM YacTsIMHU ypaBHEHUs AX=D mpu NojCTaHOBKE B
HUX IPUOJIMKEHHOTO 3HAYCHUS

r) a0COIIOTHAs! MOIPEHIHOCTh MPUOIMKEHHOTO PEIIEHUs

1) OTHOCHTEJIbHAS TIOTPEITHOCTh MPUOIIMKEHHOTO PEIICHUS

A6.  MeToa IpOCTON UTEPAITUU CITYKUT IS

a) pelLIeHHs HeTMHEHHOTr0 ypaBHEHUS

0) perieHns 00bIKHOBEHHOTO U (HepeHIIMATBEHOTO YPAaBHEHUS

B) HaXOXXJCHUS MUHUMYMa (QyHKIHH

r) BBIYHMCIICHHSI OTIPEICTICHHOTO HHTETpaja

1) pemienus audhepeHInaIbHOro YpaBHEHUS B YaCTHBIX TPOU3BOTHBIX

A7.  Cyrb Metona ["aycca npu pemeHun CUCTEMbI JTMHEWHBIX YPaBHEHUH 3aKIII0YAEeTCsI
B

a) CBEJICHUM CHUCTEMBI K TPEXAMAarOHAILHOMY BHTY

0) CBEJIEHUH CUCTEMBI K TPEYTOJIbHOMY BHLY

B) MIOCTPOCHUH UTEPAIIMOHHOTO TPOIIECCa YTOUHEHUS PEIICHUS

r) 3aMeHe MEPEMEHHBIX U CBEJCHHH MPaBBIX YacTel K HYIIO

1) BBIPKEHUH Ka)KJJOTO HEM3BECTHOTO Yepe3 OCTaJIbHBIE KOMIIOHEHTHI BEKTOpa pe-
HICHUS

A8.  Jlansl nmpubnmxennsle yncna ai1=13.456, a,=567.234, as=123.508 u ux oTHOCH-
tenpHbIe TiorpenrHocTy 01=0.03, 62=0.2, §3=0.01. OTHOCUTEIbHAS OTPEITHOCTh MTPOU3BEICHUS
ITHX YUCET

a) <0.24
0) >0.006
B) =0.006
T) =0.2
) >0.01

A9. Marpuna ko3¢p(UIMEHTOB MPABOl YaCTH CUCTEMbl JHHEHHBIX alreOpandecKux
ypaBHEHUH OyJIE€T XOPOIIO 00YCIOBIEHHOH, €CIIN

a) YHCII0 00YCIOBICHHOCTH MeHbIne 1
0) YHUCJI0 00YCIOBICHHOCTH pPaBHO |
B) YHCIIO0 00YCIOBIEHHOCTH paBHO 0

T) YuCII0 00ycaoBIeHHOCTH Oobiie ()
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) qrcio o0ycinoBneHHocTy Oosbiie 100
Al10. OreHka IOrPEIIHOCTH METOA MMOJIOBUHHOIO JJIsl PEIICHUs HEIMHEHHOIO ypaBHe-

nust f(x)=0 ([a,b] — ucxomusbIii 0TpE30K, N — HOMEP UTEPALUH)

a)  (b-a)
6) b;—a
n 2
r b2—n a
1) b+Ta

All. Meroa KacaTelbHBIX JJIsI pEIICHHUs HeJIuHeHHoro ypaBHeHus f(X)=0 MoOXHO wc-

IOJIb30BaTh, €CJIN

y3JI0B)

a) dbyuxims f(X) He Menser 3Hak Ha [a,b]
0) niepBasi ¥ BTopasi npou3BojiHbie ¢pyHkimn f(X) He MeHsIOT 3HaK Ha [a,b]
B) BTOpas npousBoaHas Gynkuuu f(X) 6onbiie Hys Ha [@,b]
r) f{x) mensier 3Hak Ha [a,b]
1) f(X) menster 3nax Ha [a,b]
Al12. [Illar paBHOMepHOU ceTKH Bhiumcisiercs mo ¢popmysie (b, a — rpanuibl, N — 9ucIo
b-a
a) h=—+
n-1
b+a
0) h=
n
b
B h=—
) n
b
r h=—
) n-1
Al13. Tlonunom Jlarpanxa — 3T0
a) MOJBIHTETPaIbHAS () YHKIIHS
0) dbopMa UHTEPIONALUOHHOTO MHOTOUJIEHA
B) npuOIKeHHOoe penieHue 3anaun Komm
r) npuOJIMKeHUE PYHKITUH 110 METOTy HAMMEHBIIINX KBAIPaTOB

Al4. PacyerHasi popMmylia UTEPAIIMOHHOTO MPOIECcca ISl BEIYUCICHUS I-TO KOMITOHEH-

Ta MpUOIIVKEHHS K KOpHIO ypaBHeHHst AX=b o meToxy SIkoOu umeer Bu1:

a) xED = A x®) —p,
6) (k+1 b Za” Jk+1 Zn:auxgk
i1 =
) <>
SOV (A S
i JoL ji

Al15. TlocnenoBarenbHOE YMEHBLICHHE LIara MHTETPUPOBAHUS MPH BBIYMCIEHUU OIpe-

ACJICHHOI'O UHTCTpalia

a) HE MEHSET MOTPEUTHOCTh BHIUUCICHUS
0) BEJIET K YMEHBIIEHHUIO MOTPEIIHOCTH JO MOMEHTA Havyaja BIUSHUS MOTPEUIHOCTEH
OKpYTJICHUS

B) BCACT K HCOIPaHNUYCHHOMY YBCIIMUCHUIO ITOTPCIIHOCTHU
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r) BEJIET K HEOIPAHUUYEHHOMY YMEHBILIEHUIO TTOTPEIIHOCTH
B1l. MeronoM Xopa HATH KOpeHb ypaBHEHUs 2X—C0SX=0 Ha mHTepBayie [0,7/2]. Boi-

IMNOJIHUTH OAHY UTCPALIUIO. 3amucarb OTBET C TpEM: 3HAYAIIUMU I_[I/I(i)paMI/I.
2

B2.  Haiitu npuGnmkeHHOE 3HAYCHUE MHTETpalia Ixzdx no Gopmyiie Tpaneuuii s
0

n=4.

B3. Haiitu abcomOTHYIO M OTHOCHTEIBHYIO MOTPEIIHOCTH MPHUOIMKEHHOTO 3HaYe-
HUS MHTETpajla, HaliIeHHOTO B MPEAbIAYILEM 3alaHU M.
B4.  Ha MHO)ecTBe KBaipaTHBIX MaTpull pasmepa 3x3 MOCUUTAUTE PACCTOSIHUE P1 JUIS
Mmatpull A u B.
100 1-21
A=010(uB=5 3-2|
001 711

BS5.  Boruncnuth unciao 00yclOBIEHHOCTH MaTpPULIb

01 0 O
A=l 0 01 0
0 0 01

Cl. [lns ypaBHeHusi 1—X =Sin X HalauTe OTPE3KU U3OJSIUN KOPHEH, I/ie MPUMEHH-
MBI MeTOJ] XOpJ. BeiGepure 11 yTouHEHUs KaXJ10r0 KOPHsI COOTBETCTBYIOIIEE YpaBHEHHUE U OT-
pE30K Tak, yTOOBI 3HAYCHUS MEPBOi U BTOPOH mpou3BoaHbIX (yHkiuu f(X) ypaBHenus f(x)=0
ObUIM TIOJIOKHUTEIbHBI HA 3TOM OTpE3KE.

C2.  Cucremy nTUHEHHBIX areOpanvdecKux ypaBHEHHH

OX =X, + X, =4
0,5% —+2X, —X; =1
X, =X, +4X%, =2
MIPUBEANTE K BUAY, [TO3BOJISIIOIIEMY ITOCTPOUTH UTEPALMOHHYIO MTOCIEA0BATEIBHOCTh 110
Metony 3eiaensd. OueHUuTe CXOAUMOCTh UTEPALMOHHON IOCIIEN0BAaTENbHOCTH. Brinonnure nBa
11ara UTepauy, BbIOpaB HayallbHOE MPUOIINKEHHE.
C3.  Haiitu unTepnonsauuoHHblid nonuHoM Jlarpanxa s TabauuHol GyHKIMU U TO-
CTpOUTH rpaduK MOJIMHOMA U (PYHKITMH, 3aJaHHON TaOJIUYIHO.
X 0,5 0,7 1
f(x) 2 2,4 3
C4. TlocTpouTh T€OMETPHYECKYIO HHTEPIIPETAIMI0 MeToja Diyiepa s peIIeHus
nuddepeHimanbHoro ypaBaenus y'=f(X,y) ¢ HagaibHbIM yciioBueM Y(Xo)=Yo.

C5.  CdopmymupoBaTh MOCTAaHOBKY 3a/la4d PEUICHUs HEITMHEWHOTO ypaBHEHUS M T'e0-
METPUYECKU POUHTEPIIPETUPOBATH €€.

IIpumep onucanus J1adopaTopHOii padoThI

JIaGoparopHas paboTa
YucneHHble METO/IbI PEILIEHUSI HEIMHEHHOTO YPaBHEHHUSI C OJTHUM HEM3BECTHBIM: METO/ M10JIO-
BUHHOTO JIEJIEHUS, KaCaTeIbHBIX
ITocTanoBka 3aga4un
Hano ypaBaenwue f(X)=0. AIroputm Hax0XXJCHUSI KOPHSI COCTOHT M3 JIBYX ITAIIOB:
1. OrtbickaHMe OTPE3KOB, COEPIKAILUX 10 OHOMY KOPHIO — JIOKAIU3ALUs KOPHEH.
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2. YTO4YHEHUE NMPUOIMKEHHOT0 3HAYEHUS 10 HEKOTOpO# ToyHOoCcTH. Ha 3TOM 3Tane npuMeHser-
Csl OJIMH U3 METOJOB: ITOJIOBUHHOTO eneHus, Hprorona.

3ananme 1. Uccaenoanue pynkuuu. OtnesieHne KOpHei.

HccnenoBath GYHKIHMIO C ETBIO JAIBHEHILEro YUCICHHOro pelenus ypapaenus f(x)= 0.

Tpumep. f(X)=+/x —C0S x 1151 ypaBHeHus /x —c0s x= 0.

Jis manpHEWIIero MCHoiIb30BAHUS MOXHO OINPENSNUTh (YHKIUIO, CO3[]aB COOTBETCTBYIOIINN

m-daiin. Oopamume enumanue: M (aiina JOIKHO COBNANATH C UMEHEM (DYHKIUH.

function y=f(x)

y=sqrt(x)-cos(X);

[Toctpoum rpaduk Gynkimu f(X) Ha JOCTATOYHO OOJIBIIOM OTpPE3KE M3 O0JACTH ONMpPEACICHUS

JUIsl TOTO, YTOOBI BU3yaJIbHO ONPEEIHTh KOJIMYecTBO KopHe ypaBHeHus f(X)=0.

[To rpaduky QyHKIHHM OompenenuM, CKOIBKO KOpHEH mMmeeT ypaBHeHHe. Eciu 3To 3arpynHu-

TEIBLHO, TO MOXHO nepeiitu K ypaBHenuto Buna f1(X)=f2(X) u moctpouts rpaduku AByX QYHKIIHIA.

ol
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B nanHOM citydae nokanu3yeM €IUHCTBEHHBINM KopeHb Ha oTpeske [0.1;1]. Ecau B Bamem Bapu-
aHTE HECKOJIbKO KOPHEH, TO BEIOEPUTE NEPEOHAUAIbHO 00UH KOPEHbD.

Ha BbIOpaHHOM OTpe3ke HEOOXOIMMO IMPOBEPUTH YCIOBHUS TEOPEM CYLIECTBOBAHHS U €IUH-
CTBEHHOCTH KOpHS Ha OoTpe3ke. MOXKHO clienarh 3To rpaduiecku, NOCTpouB rpaduku GyHKIUY,
€€ IIePBOU U BTOPOM MPOU3BOIHBIX.

3aganue 2. YTOUHeHMEe KOPHEH ¢ IOMOIILIO METO/1A MOJIOBUHHOIO 1eJICHHS.
YTOYHUTH KOPHU YpaBHEHHUS METOJOM IOJIOBUHHOTO JIEJICHUS M yKa3aTh KOJUYECTBO
UTEepalnii, HEOOXOAUMBIX JUISI TOCTHKEHUS 331aHHON TOYHOCTH.

Jlis yTOUHEeHHs] KOpHEN ypaBHEHUS MbI 10JKHBI 0OPMHUTD aITOPUTM METO]1a TOJIOBUHHO-
ro JejeHus B BUJE M-¢aiina, a KOJTUYECTBOM UTepaluil OyJaeT SBIATHCS KOJUYECTBO JENEHHM

oTpe3koB [a; b], [a,; b, ] 1 Tak manee momonam 10 HocTHKEHUA 3aJaHHOH TouHOCTH €. Texcr M-

¢aiina MOKeT BBIMJISIET CIEIYIOMUM 00pa3oMm:
function [t,n]=vilka(func,a,b,eps)
n=0;
while b-a>2*eps
c=(a+h)/2;
n=n+1,
f1=feval(func,a);
f2=feval(func,c);
if f1*f2<0
b=c;
else
a=c;
end;
end;
t=(a+b)/2;
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OOpartuBIINCh K JaHHON (YHKIMU C KOHKPETHBIMU IapaMeTpaMH, MOJIY4YUM MPHOIMKEHHOE
3HAYEHHE KOPHS ¥ KOJINYECTBO 3aTPAYCHHBIX UTEPALIUil:
>> [t,n]=vilka('f',0.1,1,0.01)
t=
0.6414
n=
6
Coenaiime npoeepky!
Beruncnute npubIMKeHUsT KOPHS ¢ TOYHOCTBIO =102, 103, 10, 10°, 10%. C YBEIIMYECHUEM
TOYHOCTH MOTpeOyeTcsi Ooblee KOJUYECTBO 3HAYAIUX LU(P B BEHICCTBCHHBIX PE3yJbTaTax.
[ToaToMy B HYXHBII MOMEHT IIpuMeHuTe kKomanay format long.
3ananue 3. YToUHeHHe KOPHe ¢ MOMOIIBIO METO/1a KacaTeJIbHbIX.
YTO4YHHUTE KOPHU YpaBHEHUS JAHHBIM METOJIOM C YKa3aHHUEM KOJIMYECTBA UTEpaIuil, He-
00XOIUMBIX JJIsl JOCTHKEHUS 3aJaHHOW TOYHOCTH.
CpaBHHTE CKOPOCTh CXOJUMOCTH METOJIOB (IT0 YMCITy UTEPAIMii) ISl KaXKI0TO 3HAYCHHS
€. Pe3ynpraThl pecTaBpTe B BHJIE TAOIHIIBL:

KOJIMYECCTBO I/ITepaHI/Iﬁ
€ PUOJIKEHNUE KOPHS
IIOJIOBUHHOI'O ACJICHUA KaCaTCJIbHbBIX
101
1072
10®

IIpumepbl BAPHAHTOB KOHTPOJILHBIX PadoT

YucaeHHbIe METOABI PeLICHUA HEJHHEHHbIX YPABHEHUH
Bapuanr 1

1. Orpenure KopHHU ypaBHEeHHst COSx —X+1=0.

2. V6emuTech B IPUMEHMMOCTH METOJA KAcaTeNbHBIX JUIS ypaBHEHHS X2-3=0 Ha oTpeske
[1;2]. Beruucnute nepsble 1Ba NPUOIMKEHUS K KOPHIO.

3. BbIUHCIUTE TIONOKUTENBHEIN KOPEHb ypaBHEHHs X°—2=0 MeTOJOM TIONIOBHHHOTO Jejie-
HUsl ¢ ToyHocThio 70 0,1. Kakoe konmmuecTBO mIaroB AJisi 3TOTO MOTPeOOBalioCh, €CIH
JUTMHA HA4aJIbHOTO OTPE3Ka JIOKAIN3allui KOpHs paBHa 1?

Bapuanr 2

1. Oraenure KOpHU ypaBHeHuUs SN x —X—-1=0.

2. V6emuTech B MPUMEHNMOCTH METO/a KacaTelbHBIX JUIS ypaBHeHHs 3x2-1=0 Ha oTpeske
[0;1]. Beruucnute nepsble 1Ba NPUOIMKEHUS K KOPHIO.

3. BhbIUECINTE TIONOKUTENBHEIH KOPEHb ypaBHEHHs X°—3=0 MeTOJOM TIONIOBHHHOTO Jejie-
HUs ¢ ToyHocThio 710 0,1. Kakoe koim4ecTBO mIaroB Juis 3TOro MoTpeOOBajoCh, €CIH
HaYaJIbHBIA OTPE30K JIOKAIU3aIuu KopHs [1;3]?

IIpumeps! BApMAHTOB MHAUBHAYAJIBHBIX 3aJaHUI

Baganme: Otaenure Kopuu ypaBHenus f(X)=0 mis Bamieit GyHKIMKM U permMTe ypaBHEHHE Me-
TOAAMU IIOJIOBUHHOI'O ACJICHUA, KaCaTCIIbHbBIX. Otuet OpeaACTaBbTC B BUAC TCKCTOBOT'O NTOKYMCH-
Ta (cxemy oOpMIICHHS OTYETA CM. B TEKCTE JTabOpaTOpHOI pabOTHI).
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Ne | f(x)

®UO crymnenta | Ne | f(x)

®UO crynenra

1 | 4xIn?x—4J1+x+5

6 | xInx—x%+3x—-1

2 | x**+3¥Yx-1-2

7 | x3-09x%-x-0.1

3 | e¥-3Jx

8 Inx—2cos x

4 2-x% ¢

o} \/;ecos X_1

5 | e 1 x210x_1

10 | e* —5x% +10x

3amanue:

Haiinure npubmmkatonue ¢ynkuuu 1ia Bameit Gpynkunu, 3aganHoi TabnuyHo (CM. BapHaHThI

WHAUBU1YaJIbHOTO 3aJaHUs).

Bapuant OyHK1MS, 3aJaHHas TAOJIUYHO
1 X 1,73 2,56 3,39 4,22 5,05 5,87 6,7 7,53
y 0,63 1,11 1,42 1,94 2,30 2,89 3,29 3,87
2 X -133 | -384 | -323 | -2,76 | -2,22 | -1,67 -1,13 -0,6
y 2,25 2,83 3,44 4,31 5,29 6,55 8,01 10,04
3 X 1 1,64 2,28 2,91 3,56 4,19 4,84 5,48
y 0,28 0,19 0,15 0,11 0,09 0,08 0,07 0,06
4 X 1,2 1,57 1,94 3,31 2,68 3,05 3,42 3,79
y 2,59 2,06 1,58 1,25 0,91 0,66 0,38 0,21
5 X 1,1 1,74 2,38 3,02 3,66 4,3 4,94 5,18
y 1,73 2,98 3,53 3,89 4,01 4,25 4,32 4,38
IIporpamma 3auyera
1. Hcropus 4MCIEHHBIX METOJIOB.
2. 3Ha4YeHHE YHCIICHHBIX METOJIOB JUIS MCCIIEOBAHMI, 0COOCHHOCTH UX MPHUMEHEHHE.
3. Knaccudukanus norpemnocreit.
4. AOcontoTHast U OTHOCUTENbHAS IOTPEIIHOCTbD.
5. JeiicTBus ¢ MpUOIMKEHHBIMHU YU CIAMHU.
6. [IpuGmmkeHHOE BRIYMCIIEHUE HHTETPAJIOB C MCIIOJIL30BAaHHIE KBAIPATypHBIX (HopMys

C PaBHOOTCTOAIIUMU y3JIaMHU.

7. UYwucrneHHoe HMHTETrpHpoBaHHE. MeToa JIeBBIX M IEHTPAIbHBIX MPSIMOYTOJbHUKOB.
I'eomerpuueckas uHTeprperanns Merona. OneHKa NorpeurHoCTH.

8. UwmcrneHHoe HMHTETpHpPOBAaHWE. METON MPaBBIX M LEHTPATBHBIX MPSIMOYTOJIHHHUKOB.
I'eomerpuueckas uHTeprperanns Merona. OneHKa NorpeurHoCTH.

9. YucnenHnoe wHTETpHpoBaHWE. Meron Tpamenuil. ['eomeTpudeckass WHTEPIIPETAIUS
MeToa. OLeHKa MOrpeIHOCTH.

10. YucnenHnoe unTerprpoBanne. Merox Cumncona. ['eomerprueckas WHTEPIIPETAIHS
MeToa. OLeHKa MOrPeIHOCTH.

11. UHrerpupoBaHue ¢ IEPEMEHHBIM LIaroM.

12. YucnenHoe uHTErpupoBanue: Meroa ABOWHOTO NepecyeTa.

13. BrruncrneHnue 3HaYCHHUH 3JIEMEHTAPHBIX (DYHKIIHH C ITOMOIIBIO CTEMEHHBIX PSIOB.

14. YucneHnHsle METOIBI peLICHHUSI OOBIKHOBEHHBIX UG (PEepeHINaTbHBIX YPaBHEHUH U
cucreM auddepeHInaTbHbIX YPaBHEHUH.
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15. 3apava Komm.

16. Meton Diinepa mnsa pemenus 3agadn Komu. ['eomeTpuueckas WHTEpIpeTamus Me-
TOMA.

17. MonudumnupoBanHblid MeTO N Diiyiepa s perieHus 3anadu Komm. ['eomerpudeckas
WHTEpIpETaIHs METO/1a.

18. Meton Diinepa-Komm mist permenus 3amaun Komm. ['eomerpudeckass mHTEepnpera-
1M METO/a.

19. Meton Pynre-Kytra yeTBepToro nopsika TouHOCTH (0€3 BBIBOJIA).

20. YucneHHbIe METO/BI pEIIEHUS CUCTEM AU(PepeHIIMaTbHBIX YPaBHEHUH.

21. TloctaHOBKa 3aJa4uM pEHICHUs] HETMHEHHOrO YpaBHEHHsI, TeOMETpHUUecKasi HHTEpIIpe-
Talus.

22. Dtarpl YUCJICHHOTO pelIeHUs HeTWHEHHOTOo ypaBHeHUs. OTneneHue KopHe. YTou-
HEHUE KOPHEH.

23. Metoa MOJIOBUHHOTO JIEJIEHUs AJI PELIeHUs] HEMMHEHHOTO0 YpaBHEHUS C OJJHUM He-
n3BecTHBIM. OIIEHKa MOTPEITHOCTH U KPUTEPUN OKOHYAHUS UTEPALIMOHHOTO MTPOIiecca.

24. Meron KacaTeIbHBIX AJIS PEIICHUS! HEIMHEWHOTO YPaBHEHUS C OJHUM HEU3BECTHBIM.
['eomerpuueckas uaTepnperanus Meroaa. OeHKa MOTPEIIHOCTA U KPUTEPUl OKOHYAHUS HUTE-
PaIOHHOTO MpoIiecca.

25. OCHOBHBIC MTOAXO/BI K PEIICHUIO CHCTEM JIMHCHHBIX YPaBHECHUH.

26. Meron ["aycca u ero moauduxamuu (Meton ['aycca onTUMaNIbHOTO UCKIIOYECHHUS,
meron [aycca-XKopaana).

27. TlocraHoBKa 3a7a4ud HHTEPIIOIUPOBAHHUS.

28. VHTepnoaupoBaHUe IS CIIydast PABHOOTCTOSIIUX Y3JI0B.

29. Hurepnonsuuonnsie popmyisl HetoToHa.

30. Harepnonsuuonnas Gopmya Jlarpamka.

31. Cxema DiiTkeHa.

7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUH, UCHIOJIb3YEMbBIX
B NPOLNECCE OBYYEHUSA

HNudopmanuonHbie TEXHOJIOTHN — 00yUEHUE B IJICKTPOHHOW 00pa30BaTeIHLHON Cpejie ¢
[ENbI0 PacIIUPEHHs JOCTyna K 00pa30oBaTEeNbHBIM pecypcaM, YBEIWYEHHs] KOHTAKTHOTO B3au-
MOJICHCTBUS C TIperoaBaTelieM, TOCTPOCHUS WHIUBUYaTbHBIX TPACKTOPHHA IMOATOTOBKH, 00b-
€KTUBHOTO KOHTPOJII U MOHUTOPUHTA 3HAHHUIA CTY/IEHTOB.

B o0pazoBarensHOM TIpoIiecce O TUCITUTUTHHE HCIIONIB3YIOTCS CIICIYIOINe HHPOpMAaIIH-
OHHBIE  TEXHOJIOTMH, SIBISIONIMECS  KOMIIOHEHTAaMU  OIEKTPOHHOW  HH(OPMAIMOHHO-
oOpa3zoBatenbHOil cpeabl BITIY:

e Odunmanpuslii caiit BITIY;

e Cucrema snextporHoro ooydenuss ®I'bOY BO «bI'TIV »;

e (Cucrema TeCTUpPOBAHMsI HAa OCHOBE equHOro mopraia «HTepHeT-TECTUpOBAaHUS B
cdepe 0OpazoBaHUS WWW.i-exam.ruy;

e DJIEKTPOHHBIE OMOINOTEUHBIE CHCTEMBI,

o MynbTUMEIUWHOE COTPOBOXKICHUE JIEKIIUN U IPAKTUYECKUX 3aHATHH;

¢ OO0yyaromue mporpaMMbl

— omepanuonHas cucrema Windows;

— maket MS Office (Word, Excel);

— Opay3epsl (Opera, Explorer, Google u np.);
— MmareMaTuueckuii maker MatLab.


http://www.i-exam.ru/
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8 OCOBEHHOCTH U3YYEHUSA IMCHUIIVIMHBI THBAJIMJIAMU U JIMIIAMMU C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbA

ITpu oOyueHuM JuI ¢ OrPAaHUYEHHBIMUA BO3MOYKHOCTSIMM 3/10pPOBbSI IIPUMEHSIOTCS aJ1all-
TUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH B COOTBETCTBUU C YCIOBHSAMH, U3JIOKEHHBIMH B pa3Jiel
«Oco0eHHOCTH OpraHu3ani 00pa30BaTEIBLHOIO MpoLecca MO 00pa30BaTENbHBIM IPOrpaMMamM
JUIS. MTHBAJIMJIOB H JIUI C OTPAaHUYCHHBIMH BO3MO)KHOCTSIMU 3/I0POBBs» OCHOBHOW 00pa3oBaTeib-
HOM MporpamMmsl (MCIOJIb30BAHUE CHEIMATIbHBIX YU€OHBIX OCOOUI U JUIAKTUYECKUX MaTepHa-
JIOB, CHECIHMATIBHBIX TEXHUYECKUX CPENCTB 00yUeHHs KOJUIEKTUBHOTO ¥ MHIWBUIYAILHOTO TTOJIb-
30BaHMsl, IPEIOCTABICHHUE YCIYT aCCUCTEHTa (IIOMOIIHHUKA), OKA3bIBAIOILEro 00ydYaronuMes He-
00XOAMMYIO TEXHHYECKYIO TIOMOILb U T.II.) C YY4ETOM MHAWBUIYAIBHBIX 0COOEHHOCTEH 00yda-
FOLIMXCSL.

9 CIIMCOK JIMTEPATYPBI U UH®OOPMALIMOHHbIX PECYPCOB

9.1 JIuteparypa

1. HdemupoBud b.I1. OCHOBBI BBIUMCIUTENHHOW MaTeMaTuku : y4eO.nmocodue. - CIIO. ;
M. ; Kpacuomap : Jlans, 2011. - 664 c. (25 3x3).

2. MWcakoB B.H. DineMeHTBl YHCIEHHBIX METOMOB : y4e0. mocoOwe Ijisi CTyI. BY30B,
obyuaronuxcs 1o cren. "Maremaruka" / B.H. Ucakos. - M. : ACADEMIA, 2003. - 188, c. - (39
9K3.).

3. Jlamuuk, M.II. Yucnenusle MeTOBI : yueO. mocobue IS CTyA. BYy30B, 00y4arOIIUXCs
no crneu. "Mudopmaruka" / M.IL. Jlamuuk, M.U. Parynmuna, E.K. Xennep. - M. : Axagemus,
2004. - 383, [1] c. - (Beicmiee mpodeccronanbHoe 0OpazoBanue). (24 9k3.)

4. Ilantuna, U.B. BerluncnurtensHas marematuka : yueOHuk / 1. B. Ilantuna, A. B.
CunuykoB (YHuepcuretckas cepus). — M. : Mapxket /1C, 2010. (5 3k3)

5. ®epuenxo, ['.M. Yncnennsie MeTosl : Kypc jgekuuii / [.M. denuenko ; M-Bo obpa-
30BaHud U Hayku Poc. ®enepanuu, BI'TIY. - bnarosemenck : [M3a-so BI'TIV], 2005. - 178 c. (12
9K3.)

6. Ilumenos, B.I'. Uucnenusie metoasl. B 2x yactsx. Y. 1: yueOHoe mnocobue amns By-
3o / B.I'. IlumenoB. — MockBa: M3n-Bo HOpaiit, 2022. — 11lc. — Pexum pgocryma:
https://urait.ru/viewer/chislennye-metody-v-2-ch-ch-1-492872#page/1

7. Ilumenos, B.I'. Yucnennsie metonpl. B 2x wactsax. Y. 2: yuebHoe mocoOue s By-
30B / B.I'. [Ilumenos, A.b. JloxuukoB. — MockBa: M3a-Bo Opaiit, 2022. — 107¢c. — Pexxum no-
cryma: https://urait.ru/viewer/chislennye-metody-v-2-ch-ch-2-492873#page/1

9.2 ba3bl JaHHBIX U HHPOPMAIIHOHHO-CIIPABOYHBIE CHCTEMbI

1. Hndopmamnuonnas cuctema «EquHoe OKHO TOCTyMa K 00pa3oBaTeIbHBIM pecyp-
camy. - Pexxum mocryma: http://www.window.edu.ru/

2. Tlopran Hay4HOI AIeKTpOHHON OMOMMOTEKH. - PexnmM mocTyna:
http://elibrary.ru/defaultx.asp

3. Wutepner-Yuusepcurer HMudopmanmonnsix Texnomoruit. - Pexum goctyna:
https://intuit.ru
4. WNHTepHeT-KypHaN «BBIYMCIUTENBHBIE METOABI U IIPOrPAMMUPOBAHUEY. - Pexum

noctyma: http://num-meth.srcc.msu.su/index.php/journal

9.3 DJIeKTPOHHO-0UOJIHOTEYHbIE pecypPChl

1. DOBC «Opaiit». - Pexxum nocrymna: https://urait.ru
2. Tommpex (0630p CMN). - Pexxum goctyma: https://polpred.com/news
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https://urait.ru/viewer/chislennye-metody-v-2-ch-ch-2-492873#page/1
http://www.window.edu.ru/
http://elibrary.ru/defaultx.asp
https://intuit.ru/
http://num-meth.srcc.msu.su/index.php/journal
https://urait.ru/
https://polpred.com/news

20

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jns mpoBeneHUsT 3aHATUH JIGKIIMOHHOTO M CEMHUHApPCKOr0 THUIA, TPYMNMIOBBIX U
WHAUBUAYAIbHBIX KOHCYJNbTALMMA, TEKYIIEro KOHTPOJS W MPOMEKYTOYHOW aTTecTaluu
UCTIONIB3YIOTCSL ~ ayJAMTOPHUM, OCHAIICHHBIE y4eOHOW MeOenbio, ayJuTOpPHOW JIOCKOH,
KOMIIBIOTEPOM C YCTaHOBJICHHBIM JIMIIEH3MOHHBIM CIELIMATU3UPOBAHHBIM  MPOTPaAaMMHBIM
obOecrieueHreM, C BBIXOJOM B DJJIGKTPOHHO-OMONHOTEYHYIO CHUCTEMY H  OSJICKTPOHHYIO
nH(popManmoHHO-00pa3oBaTenbHyl0  cpeny  BITIY, MyabTUMEIMIHBIMH  MPOCKTOPAMH,
OKCMO3UIIMOHHBIMU  JKpaHaMH,  Y4eOHO-HAIVISIIHBIMH  MOCOOUSIMH  (MYJIbTUMEIUIHBIC
MIPE3CHTALINH ).

CamocrosiTenbHass paboTa CTYJCHTOB OPTaHU3YeTCS B ayJUTOPHSIX, OCHAICHHBIX KOM-
NBIOTEPHON TEXHUKON C BBIXOJOM B DJIEKTPOHHYIO HMH(POPMAIMOHHO-00PAa30BATEIbHYIO CpPEAY
By3a, B CHEIHAIN3UPOBAHHBIX Ja00OpaTOpUAX MO AUCHUILIMHE, a TaKKe B 3ajax JOCTyIa B JIO-
KaJibHy1O0 ceTb bI'TIY.

JIMIeH3MOHHOE TPOrpaMMHOE O0ECIeYeHHE: OIEPalMOHHBIE CHCTEMBI CEMEWCTBa
Windows, Linux; oducusie mporpammbel Microsoft office, Libreoffice, OpenOffice; maremaru-
yeckuii maker MatLab.

Pa3zpaborunk: CutnukoBa M. A., kaHauaaT negarorndyeckux Hayk, TOIEeHT
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11 JIUCT UIBSMEHEHUWHA U JONTOJIHEHUM

YTBep:kaeHnue uzmMmenenuii u qonojgHennii B PIIJI nis peanuzanum B 20 /20 yu.r.

PIT/] oOcyxnena u onodbpeHna ans peanusanuu B 20 /20 y4. 1. Ha 3aceqaHuy Kadeapsl
UHPOPMATUKHA ¥ METOJHMKH IperoaaBaHusi HHGopMaTHKH (IPOTOKOJ No OT « »
20 r.). B PI1]] BHECEHBI ClielyIOLTME U3BMEHEHUS U JIOTIOTHEHUS:

Ne mzmenenns: 1
No cTpanHuIIBI ¢ ©BMEHEHUEM:

HckmrounTh: BxiarounTs:
Ne usmenenus: 2

Ne cTpanuIbl ¢ H3MEHEHUEM:

HckmrounTh: Bxarounts:




