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1 OBIIASAI XAPAKTEPUCTUKA PABOYEH TIPOTPAMMBI YUYEBHOU
JAUCHUIIJIMHBI "YUCJEHHBIE METO/IbI"
1.1 O6aacTh NpUMeHEeHUs POTPaMMbI

Pabouas nporpamma yueOHON ITUCHMIUIMHBI «HUCIEHHBIE METOBI» SIBIIIETCS YaCThIO MIPOrpPaMMBbl
MOJITOTOBKH CHELMAINCTOB CpeAHero 3BeHa 1o creruanbHocTi 09.02.07 MHdpopMannoHHbIe CHCTEMBI H
nporpaMMmupoBanue. Pabodas nporpaMma coctaBiieHa JUisl O4HOM (opMbl 00yUeHHMsL.

1.2 MecTo IMCHUILUIMHBI B CTPYKTYpPe NPOrpaMMbl NOATOTOBKH CIIEIIHATMCTOB CPeIHEro
3BeHa

VYuebHas qucuuiuimHa «YucieHHble METOIbDY OTHOCUTCS K 00IIenpo(hecCHOHAIEHOMY Y4eOHOMY
UKITY

OcBoeHno yueOHO! AUCIUILINHBI IPEAIIECTBYET U3yUeHHE YUeOHbBIX JUCIUIUIUH.

EH.01 DJIEMEHTBHI BbICILIEH MaTeMaTHUKH

EH.02 JnckpeTHas MaTeMaTHKa ¢ 3JIEMEHTAMU MaT€MaTUYECKOM JIOTUKHU
EH.03 Teopust BEpOSITHOCTEN Y MaTEMATUUECKAsl CTATUCTHKA

OI1.04 OCHOBBI QITOPUTMHU3ALIMU U IPOTPAMMHUPOBAHUS

JucuumuinHa «HucneHHble METOIb» ABISETCS MPEIIIECTBYIOIECH /Ui U3yUSHHS CIIETYIOLNX
Y4eOHBIX AUCUUIUINH, MTPOPECCHOHATBHBIX MOIYJICH:

IIM.01 Pa3paboTka Motysieil mporpaMMHOI0 0OecreyeHus 1151 KOMIIBIOTEPHBIX CUCTEM,

I[IM.11 Pa3paboTtka, afMUHUCTpUPOBAHUE U 3aIIMTa 0a3 TaHHBIX.

1.3 Heab u njiaHupyeMblie pe3yJibTaThbl 0CBOCHUS JMCIUIIIMHBI:

ConepxaHue JUCLUIUIMHBI OPUEHTHPOBAHO HAa IOATOTOBKY OOYyYaroIMXCs K  OCBOEHUIO
po(ECCHOHATIBHBIX MOJYJIEH MPOTrPaMMBbI TIOATOTOBKH CIIEHUAIMCTOB CPEIHEr0 3BEHA IO CHEIHUATbHOCTH
Y OBJIQJICHUIO CIEIYIOIUMH OOLMMH U MPO(ECCHOHATBHBIMA KOMIIETEHIUAMU:

I[IK 1.1 — ®opmupoBaTh anropuT™mbl pa3paOOTKH MPOrPaMMHBIX MOJYJE€Hl B COOTBETCTBHM C
TEXHUYECKUM 3aJaHUEM.

I1IK 1.2 — Pa3pabaTsiBaTh MpOrpaMMHbIE MOAYJIH B COOTBETCTBUM C TEXHUYECKUM 3a/IlaHUEM.

IIK 1.5 — OcymiecTBasaTh peakTOPUHT U ONTUMHU3ALMIO IPOTPaMMHOI0 KOJIA.

[IK 11.1 — OcymectBnats c6op, 00paboTKy U aHaIu3 HH(OPMALIUK U1 TPOEKTUPOBAaHUS 0a3 JaHHbIX.

OK 1 — BeiOupats cioco0sl perieHus 3aaa4 npo(heccuoHaIbHOM IesITeIbHOCTH, TIPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 2 — Hcnonb30BaTh COBpEMEHHBIE CPEICTBA MIOMCKA, aHAIN3a U MHTEPIIPEeTallui HH(OpMAIUHU, U
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs1 BBITIOJHEHMS 3a/1a4 MPOPECCUOHANBHOMN JA€ATeIbHOCTU

OK 4 — Db dexTrBHO B3aMMOEICTBOBATH U Pa0OTATh B KOJIEKTUBE U KOMaH e

OK 5 — OcyuiecTBisTh yCTHYIO M MIUCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCY/1ApPCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 09 — ITonb3oBaTbest MpodeccuoHaNIbHOMN JOKYMEHTAlUel Ha TOCYAapCTBEHHOM M HHOCTPaHHOM
A3BIKAX.



Kon IIK,

Ymenust 3nanus
OK
OK 1 Y01.1 pacno3naBatp 3amady w/wian npobiemy | 301.2 oCHOBHBIE HCTOYHUKA
B Mpo(eCCHOHANBHOM W/WIM COLMAIBHOM | MH(OpMAIMU U PECYPCHI UISl PeLICHNUS
KOHTEKCTE 3aj1a4 ¥ mpodbiemM B
PO ECCHOHATTEHOM H/WITH
COLIMAJIbHOM KOHTEKCTE
301.3 anroputMbl BBIOJTHEHUs paboT B
PO ECCHOHATEHON M CMEKHBIX
001acTsX;
OK2 ¥02.2 onpenensate HeoOXoAuMbIe UCTOUHUKH | 302.5 HOpMBI HHPOPMALTUOHHOH
MHQOPMAIIH; 0€30I1aCHOCTH NIPH UCIIOJIB30BAaHNU
nHGOPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTU;
OK 4 V04.2 B3auMOAEHCTBOBATE C  KOJUIETaMH,
PYKOBOJCTBOM, KJIMEHTaMH B xoze
npodecCHOHAIBHON e TeNbHOCTH,;
OK 5 V05.3 npuMeHSITh TEXHUKH W  IIPHEMBI
3¢ exkTuBHOTO oO0IIeHHS B
po(heCCUOHATBHON IEATEIbHOCTH;
OK9 Y 09.4 xpaTko 000CHOBBIBATH U OOBSICHUTD 309.5 npaBuiia 4YTeHHs TEKCTOB
CBOM JICHCTBUS (TEKYIIUE U TUIAHUPYEMBIE); npoheccuoHaIbHON HAPABICHHOCTH;
IIK 1.1 V1. Hcnonb3oBaTh OCHOBHBIE YHCIICHHBIE 31 METOMEL XPAHEHHS THCEI B IAMSTH
METO/Ibl PEIIEHHS] MaTEMaTHYECKUX 3312 .
V4. PazpabaTbIBaTh alrOpUTMbI U IPOTrPAMMBI 3HeKTpOHHO_Bblqﬂg]]glizﬂmonv
Ul peIleHWs  BBIYUCIMTENBHBIX  3a/ad, MALIHHEI (f1anee — ) 1 AeHCTBHA
HaJl HUIMH, OLIEHKY TOYHOCTH
VUUTBIBas HEOOXOJAWMYI0 TOYHOCTB R ———
MOJTy4aeMoro pe3yJbTara
IIK 1.2 V4. PazpabaTbIBaTh aNrOpuTMbl M IPOrpaMmbl | 32 METOABI PEILICHUS OCHOBHBIX
JUIE  pellleHWs  BBIYMCIMTENBHBIX  3a/1a4, | MaTeMaTHYeCKHUX 3a]ad —
YUUTBIBAs HEOOXOTUMYIO TOYHOCTH | WHTETPUPOBAHHS,
MOJTY4aeMOro pe3ybTara muddepeHInpoBaHus, peIeHNs
JIMHEHHBIX ¥ TPAHCIICHICHTHBIX
YPAaBHEHUH U CUCTEM YPaBHEHUH C
noMoInso 9BM
TIK 1.5 Y2 BplOWpaTh ONTHMANBHBIA YHCIEHHBIN | 32 METOIBI PEIICHUsS OCHOBHBIX
METOJ ISl pelieHHsI TOCTaBIECHHOH 3a1a4u; MaTeMaTHYECKHX 3a/1a4 —
VY3 naBath MaTeMaTH4eCKUE XapaKTEePUCTUKK | MHTETPHUPOBAHUS,
TOYHOCTH  ucxomHoW  uwHpopmanuu U | AuddepeHIupOBaHUs, PELICHU
OLICHUBATb TOYHOCTb MOJYYEeHHOI'0 | JIMHEHHBIX ¥ TPAHCLEHACHTHBIX
YHCIIEHHOI'O PEILLEHHS; YPAaBHEHUH U CUCTEM YPaBHEHUH C
nomouipro O9BM
MK 11.1. VY3 naBaTh MaTeMaTHYECKHE XapaKTEPUCTHUKH | 31 METOAbI XpaHEHHUS YUCE B TaMATH

TOYHOCTH HUCXOHOMN
OIICHUBATH TOYHOCTH
YHCIIEHHOT'O PELIEHHUS;

nHbOpMaul U
MOJTy4E€HHOTO

3JIEKTPOHHO-BBIYUCITUTEIIEHOM
MamuHb (nanee — 9BM) u geiicTBus
HaJl HUMH, OLIEHKY TOUHOCTH
BBIYHCJICHUH




2 CTPYKTYPA U COJEP)KAHUE YYEFHON JUCIUIIJINHBI
2.1 O6beM yueOHOI TMCUMILIHHBI M BU/IbI Y4eOHO# padoThl (04HO)

Bun yueOHo# padoThI

O0BeM yacoB

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM M CIUIIIHHbI 59

B T.4. B ()JopMe NPAKTHYECKOIi MOATOTOBKH 28

O6si3aTeIbHAN Ay IUTOPHAS YueOHast HArpy3Ka (Bcero) 56

B TOM YHCIIE:

JIEKINH, YPOKH 28

[IPAKTUYECKUE 3aHATUS He
npeoycCmMompeHo

Jab0paTOPHBIE 3aHIATHS 28

KypcoBas paboTa (IIpoeKT) He
npeoycMompeHo

CamocrosiTesibHas padora 3

HpOMe)KyTO'{Haﬂ arrecranus

dopma NpoMEKYTOUHOHU aTTecTanuu - KomniexcHulil Ouggepenyuposanmwiii 3auem




2.2 TemaTHuyeCcKHUii JIAH U coJep:KaHue YUeOHOH THCUMILUIUHBI YHCcIeHHbIEe MeTO/IbI (04YHO)

H O0Bbem, akan.
AHMEHOBAHME Conepikatue y1eoHoro matepuaia u u /B TOM Koa OK/TIK Koab! ocBanBaeMbIx
Pa3ieJIoB U TEM (opmbI opranu3zanuu aesiTeJJbHOCTH 00y4aKOLINXCS qycie B 371€eMEHTOB KOMIIeTeHIUH
dopme
NMPaKTHYEeCKOH
MOATr0TOBKH,
aKaj.u.
1 2 3 4
Conep:kanue y4eOHOT0 MaTepuaJia 6
4
Tema 1. Bseoenue. Yucnennvle memoosi ?npoepw?fwupoeanue. OK1,2.4.5.9 | 31,31,301.2, 301.3, 302.5,
AKTyaTH3AIHS Tlosmoperue 0CHOBHBIX NOHAMULL BbLCUUEUT MANEMAUKU 309.5
OCHOBHBIX MOHATHIT | B ToM uncsie 1a6opaTopHBIX 3aHATHIA 2
BBICIIEHl MaTeMATHKH
JlaGopaTtopHoe 3anstue Nel «Pemenue 3a1a4 u3 212 OK1,2,4,5,9 V3. ya
OCHOBHBIX Pa3/IeOB BBICIICH MAaTEMaTHKH ’
Tema 2. OcnoBubie | Coaep:xaHue y4eOHOIro MaTepuasia 7
MOHATHS TEOPHH Tunwl noepewnocmeri. Cmamucmuyeckutl u 2 OK1,2,4,5,9, |31,301.2,301.3,302.5,
NnorpemHocre MexHUYecKull N00X00bl K yuemy nocpeuHocmell. HK 1.1, 1.2, 1.5, | 309.5
BbIYMCJICHHH. K 11.1.
B ToM 4nciie 1a00paTOPHBIX 3aHATHI 2
JlaboparopHoe 3ausiTue No2 «PenieHne mpocTermmx 2/2 OK1,2,4,5,9, | Y3,V4,V01.1, ¥02.2,
32724 Ha BEIYUCIIEHHE TIOTPEITHOCTE». IK 1.1, 1.2, 1.5, | Y04.2, Y05.3, V09.4,
MK 11.1.
CamocrosiTesibHas padoTa 00yYAKOIIUXCS: 3 OK1,2,4,5,9, | Y3,V4,Y01.1,¥02.2,
[TpakTryeckoe 3a1aHue Ha 00pa3oBaTEIHLHOM MOpTae HK 1.1, 1.2, 1.5, | V04.2, V05.3, V09.4,
IK 11.1.
Tema 3. Uncnennoe | Coaep:kanue yueOHOro Matepuajia 10




H O0BeMm, akajn.
AUMEHOBANIE Conepikanne yebHoro matepuaia u 4/ B TOM Kox OK/IIK Koab! ocBanBaeMbIxX
Pa3a1esI0B U TEM (opmbI opranu3zanuu aAesiTeJbHOCTH 00y4aKOIIUXCS qucjie B 31eMEHTOB KOMIMEeTEeHIHii
opMme
npalccl)n?quKoﬁ
MOATr0OTOBKH,
aKa.4.
1 2 3 4
pemenne CJIAY Ipsimbie memoouwt (LU-memoo, memoo npo2orxu) OK1,2,4,5,9 | 31,32,301.3,302.2,309.2,
Hmepayuonnvie memoowvl. Memoo npocmoti umepayuu, 4 K 1.1, 1.2, 1.5, | 310.5
Mmemoo 3etioens IIK 11.1.
B ToM yuciie 1a00paTOPHBIX 3aHATHI 6
JlaboparopHoe 3ansitue Ne3 «PenieHue cuctem 6/6 OK1,2,4,5,9 |V1,V2,V3, V4 VY01.1,
JIMHEWHBIX ypaBHEHHI» K 1.1, 1.2, 1.5, | V02.2,Y04.2, Y05.3,
IIK 11.1. vV09.4
Tema 4. Aaroputmsbl | Cogep:kaHnue yueOHOTr0o MaTepHaJia 10
U MeTOAbI MOUCKA Touck xopHeti ypasHeHus MemoooM NOIOBUHHO2O OK1,2,4,5,9 | 31,32,301.3,302.2,309.2,
KOpPHell YpaBHEHMS U | OelleHUsl, MemoOoM KACAMENbHBLX, UMEPAYUOHHBIM 1K 1.1, 1.2, 1.5, | 310.5
pemenus MemoooM 4 IK 11.1.
HeJMHEHHBIX cuctem | PeuweHue cucmem HeluHelHbIX yPAGHEHUL MEMOOOM
Hviomona, memodom cnycka.
B ToMm 4uciie 1a60paTOPHBIX 3aHATHI 6
JlaboparopHoe 3ausitue Nod «Pemienne anredpandeckux / OK1,2,4,5,9 |V1,V2,V¥3 V4, VY01.1,
Y TPAHCLIEHJACHTHBIX YPaBHEHUI 6/6 1IK'1.1,1.2,15, | v02.2, V04.2, Y05.3,
MK 11.1. vV09.4
Tema S. Meroasl Copaepxxanue yueOHOIro MaTepuasa 8




HaumMmeHoBaHue

Conep:xxanue yueOHOIro MaTepuaia u

O0bem, akaj.

4/ B TOM Koa OK/TIK Koab1 ocBanBaeMbIx
Pa3iejioB U TEM (])oprl OpPraHu3aluM JesdTeJIbHOCTH Oﬁy'laIOHII/IXCﬂ YHucJae B 7JIEMEHTOB KOMIEeTEeHIINIi
opMme
rlpal(cbngleclcoifl
MO/ITOTOBKH,
aKaj.4.
1 2 3 4
AHAJIUTHYECKOI0 Humepnonuposanue ¢hynxyuu muocounenamu Jlaepamnica OK1,2,4,5,9 |31,32,301.3,302.2, 309.2,
npeacTaBJeHUs u Hotomona. K 1.1, 1.2, 1.5, | 310.5
Ta0JUYHO 32IAHHOH | [umepnonuposanue ByHKYUU MHO20ULCHAMU 4 IK 11.1.
GyHKuun Yebvluesa, mpucoHomempuyeckas UHmMepnoaayus,
UHMEPNONAYUS CHIAUHAMU YUKTLOB.
B ToM umciie 1a00paTOPHBIX 3aHATHIH 4
JlabopaTtopnoe 3anstue Ne5S MuTepnonupoBanue 4/4 OK1,2,4,5,9 |VI1,V2,V3, V¥4, VY01.1,
GyHKIANY. IIK 1.1, 1.2, 1.5, | y02.2, Y04.2, V05.3,
IIK 11.1. vV09.4
Tema 6. Aaropurmbr | Coaep:kanue y4eO0HOro MmarepuaJia 10
M METObI Yucnennoe ouggepenyuposanue OK1,2,4,5,9 | 31,32,301.3,302.2,309.2,
YHCJICHHOT O Dopmynvl Ougpepenyuposanus nepeoco u 6Mopo2o K 1.1, 1.2, 1.5, | 310.5
HHTErPUPOBAHUS U | nopsoka 6 IIK 11.1.
auddepenuupoBanusi | Huciennoe unmezpuposanue
Keaopamypuvie popmynvr Hetomona-Komeca, I'aycca
B Tom umncJie 1a0OpaTOPHBIX 3aHATHI 4
JlaGopaTtopHnoe 3anstue Ne6 «Hwuciennoe 4/4 V1,V¥2,V¥3,V4,V01.1,
UHTETpUpoBaHue U 1uddepeHIpoBaHUEY. ¥02.2,¥04.2, ¥05.3,
¥09.4
Tema 7. Uncnennble | Coaepxxanue y4eOHOIro MaTrepuasa 6

METO/IbI PCHICHUSA




H O0BeMm, akajn.
AUMEHOBANIE Conepikanne yebHoro matepuaia u 4/ B TOM Kox OK/IIK Koab! ocBanBaeMbIxX
Pa3a1esI0B U TEM (opMBbI OPra”Hu3aluM AeATETbHOCTH 00yYaI0IHXCSH 4yucjie B 3JIEMEHTOB KOMIETeHIHii
opMme
npalccl)n?qecm)ﬁ
MOJAr0TOBKH,
aKam.y.
1 2 3 4
00BLIKHOBEHHBIX Memoo Dunepa, memoo Pynee-Kymma, pewenue 3a0aqu OK1,2,4,5,9 |31,32,301.3,302.2, 309.2,
auppepeHunaabubix | Kowu K 1.1, 1.2, 1.5, | 310.5
ypaBHeHUii Memoo npoconxu pewernus kpaesou 3a0ayu o O/Y. 5 K 11.1.
B ToM yuciie 1a00paTOPHBIX 3aHATHI 4
JlaGopaTtopHoe 3ansTre No7 «UHCIIEHHOE pellIeHHe 4/4 OK1,2,4,59
muddepeHIaNbHBIX YpaBHEHUI. K 1.1, 1.2, 1.5,
MK 11.1.
IIpome:xyTounasi arrecranus (AuddepeHUMPOBAHHBIN 3a4eT) OK1,2,4,5,9, |301.2,301.3,302.5, 309.5
IK'1.1, 1.2, 1.5, | V1,V2,V¥3,V4,Y01.1,
IK 11.1. V02.2,Y04.2,V05.3,
Y09.4
HUTOTI'O 59/28




3 YCJIOBUSA PEAJIN3AIIMU YYEBHOM JUCIUILIMHBI

3.1MaTepuajJbHO-TeXHHYECKOE 0O0ecneuyeHue
Jliist peayin3anuu nporpaMmbl y4eOHOM JUCIUTUIMHBI IPEAYCMOTPEHBI CIICTYIOIIHE
CHEIHATbHBICTIOMEIICHHS U OCHAIIICHHE:

Tun u HauMeHOBaHHUeE
CHELHMAJIBLHOI0 MOMELIEeHUA

OcHalleHHe ClenuaJLHOro MoMeIeHus

naboparopus nporpammHoro | Pabouee MecTo npenogaBaTesisi: NEPCOHATBHBIN KOMITBIOTED,
obecriedeHHss M COIPOBOXKICHUS | MPOEKTOP, IKpaH, paboune MecTa 00y4aroIixcs, T0CKa
KOMITBIOTEPHBIX CUCTEM yuebHas1, yueOHast MeOenb

HepCOHaJ'IBHBIe KOMITBIOTCPBL

[Tomerenue 1151 CaMOCTOSTEIBLHOU [Tepconanbubie KOMIBIOTEPHI ¢ MakeToM MS Office, Beixogom
paboTbI 00yyarommxcst B VIHTEpHET U C JOCTYINOM B AJIEKTPOHHYIO HH()OPMALIMOHHO-
00pa30BaTeNbHYIO Cpely YHUBEpCUTETA

3.2 YueOHoO-MeTOANYeCKOEe H HH(POPMAIHOHHOE 0fecTieYeHHe PeaTn3alu MporpaMmMbl
OCHOBHbIE HCTOYHHKH:

1. Konnaes, B. JI. Yucnennsle MeTOIbl M IporpamMmupoBaHue : yueOHoe mocobue / B.JI.
Konnaes ; nox pen. JL.I'. IN'arapunoii. — Mocksa : ®OPYM : UH®PA-M, 2022. — 336 c. — (Cpennee
npodeccuonansHoe oopazosanue). - ISBN 978-5-8199-0779-5. - Tekcr : anekTpoHHbIN. Pexxum noctyna:
https://znanium.com/catalog/document?id=379465 .

2. ['ynun, A. B. BBeneHue B uuCleHHBbIE METOMABI B 3a/ladaX M YIPaXHEHHSIX @ ydeOHOe
nocobue / A.B. I'ynmun, O.C. MaxopoBa, B.A. Mopo3oBa. — Mocksa : UHOPA-M, 2022. — 368 c. —
(Boicmee obpaszoBanue: bakamaBpuar). - ISBN 978-5-16-012876-4. - Tekcrt : ayekTpoHHBIH. Pexum
noctyna: https://znanium.com/catalog/document?id=390201 .

JlonoJIHUTeIbHbIEe HCTOYHMKH:

3. [IleBuenko, A. C. Unucnennsle MeTosl : yuebHoe nocobue / A.C. IlleBuenko. — Mockaa :
NHOPA-M, 2022. — 381 c. — (Boicuiee odpaszoBanue: bakanaspuar). — DOI 10.12737/996207. - ISBN
978-5-16-014605-8. - Teker : AIICKTPOHHBIH. Pexum JIOCTYTIA:

https://znanium.com/catalog/document?id=384029

IIporpammHuoe odecnieuenne u UnTepHeT-pecypcebl:

Haumenosanue 10

MS Windows

Calculate Linux Desktop

MS Office

7 Zip

HNHTepHeT-pecypcesl

1. bosgpmmmuroB b.  YUucnennele  meronpl. —  M.:  HanumoHanpHBII  OTKPBITHIN
yHuBepcuteT «MHTYnT?, 2018. [D7eKTpOHHBII pecypc].— Pexum

nocryna: https://www.intuit.ru/studies/courses/2317/617/info, cBo6oaHbI#. — 3ari. ¢ FkpaHa.

3. pyc.


https://znanium.com/catalog/document?id=379465
https://znanium.com/catalog/document?id=390201
https://znanium.com/catalog/document?id=384029
https://www.intuit.ru/studies/courses/2317/617/info

3.3 YueOHo-MeTOoANYeCKOE 00eciedeHHEe CAMOCTOATEIbHOM PadoThl 00yUYarouXCst

CamocrodrenbHas paboTa sBISETCS 0053aTeNbHON A1l Kax1oro odydatonierocs. CamocTosTenbHast
pa60Ta MOKCT OCYWICCTBIATHCA HMHAWBUAYAJIbHO WKW TrpyliaMd B 3aBUCUMOCTH OT LCJIH, 06’bCMa,
KOHKPETHOW TEMaTHKH CaMOCTOSTEIILHOM pabOThI, YPOBHS CIOKHOCTH, YPOBHSI YMEHUI 00y4JarOIInXcsl.

KoHTponbs pe3ynbTaToB BHEAYIUTOPHOH CaMOCTOSTENHHONW pabOThI OCYIIECTBISIETCS B Ipesenax
BPEMEHH, OTBEJICHHOTO Ha 00s3aTesibHbIC YYeOHBIE 3aHATUS M BHEAYIUTOPHYIO CaMOCTOSTEIBbHYIO
paboTty oOydaromuxcsi Mo y4eOHOW TUCIHIUIMHE, MPOXOIUT KaK B MHCBMEHHOW, TaKk W YCTHOW WIIH
CMeIIaHHOH (opme, C peacTaBICHHEM H3IENIUS M IPOyKTa CAaMOCTOSITEIIBbHOM eI TEILHOCTH.

B kaudecTtBe ()opM U METOJOB KOHTPOJISI BHEAYAUTOPHON CaMOCTOATEIBHON padOThI UCIIOIB3YIOTCA:
IPOBEPKa BBHIMOJIHCHHONW PabOTHI MperoiaBaTeieM, CEMHHAPCKUE 3aHATHS, TECTUPOBAHUE, CAMOOTYCTEHI,
KOHTPOJIbHBIE pabOTHI, 3aIIUTa TBOPYECKUX paboT U Ap.

Ne | HaumenoBanwme pasnena/TeMbl

OueHounsle  cpeAcTBa  (3amaHusg) Uil CaAMOCTOSTEIBHOM
BHEAYJUTOPHOU PabOTHI

Tema 1. OcHOBHBIE HOHATHS
TEOPUH MOTPelHOCTel
BBIYMCJIEHUH

IIpakTHueckoe 3a1aHue.

Texct 3amanns:

1. [lepeuncnure pazauyusi MeX1y aOCOIIOTHOW, OTHOCHUTEIbHOM
Y IIPUBEJIEHHOW MOTPEIIHOCTIIMU, YKaXXUTE UX Pa3MEPHOCTb.

2. [Tomyunte BBIpasKEHUSI JJISl TPAHUI] CITyYaHHBIX TOTPEIIHOCTEH
pe3yibTaToB  HAOMIONEHUN AN 3aJaHHOM  J1OBEpUTENbHOU
BEpPOATHOCTHU PJ, pacnpeneneHHbIX MO CIEAYIOLIMM 3aKOHaM: a)
paBHOMepHOMY; 0) CumIicoHa; B) HOpMaiabHOMY; T) Jlamuaca; 1)
apKCUHYca.

3. Ilomp3ysicb MeTOAOM MaKCHUMAaJbHOIO IPaBAONO00MS,
MOJIy4YUTE BbIpaXKEHUs Uil 3(Q(EKTUBHONW OLEHKU

MaTEeMaTHUYeCKOr0  OXHJaHUSA pe3ylbTaToB HAOMIOJACHUHA
pacripe/ielIeHHbIX 110 CIEAYIOIIUM 3aKOHaM: a) HOpMalbHOMY; 0)
Jlannaca; B) paBHOMEpHOMY.

4. TloctpoiiTe ruUcTOrpamMMy JUIsl TPUBEACHHBIX  HIDKE
pe3ynbTaTOB MHOTOKpaTHBIX HaOmoaenuit: 113,4; 111,3; 110,0;
112,2; 111,7; 112,8;112.5; 114,0; 113,6; 113,2.

5. IlocTpoiiTe KyMyNATUBHYIO KPHUBYIO JUJISl YMCIIOBBIX JaHHBIX,
IIPUBE/ICHHBIX B 33JJaHUH 4.

6. Ompenenure ONEHKHM MaTEeMaTHYECKOTO OXHIAHHA (CpenHee
apudMeTHuecKkoe, CpefHee IO pa3Maxy, MeAuaHy) s
pe3yJbTaToOB HAOIIOACHUN, IPUBE/IEHHBIX B 3aJaHUH 4.

7. Onmnpenenute onenku aucnepcun u  CKO pesynbraTos
HaOJII0/ICHUH, IPUBEACHHBIX B 3aJIaHUH 4.

8. Ormpenenure OLEHKY OCTPOBEPIIMHHOCTH (dKCIECC) JUIs
pe3ynbTaTOB HAOIIOICHHIA, TPUBEICHHBIX B 3aaHUU 4.

9. Pe3ynbTaThl MHOTOKPAaTHBIX HAOJIOJICHUH MpPEICTAaBICHBI B
TabJynLe B BUJE TUCTOTPaMMBbI, B KOTOPOH! pi - BBICOTa CTOJIOMKOB,

a - KOoOpAauHaTra CCPCANHBI UX OCHOBAHUA.

BrICcKauTe THIOTE3y O BHIEC PaCHpEIeNICHHUsS pPe3yJbTaTOB M
MPOBEPHTE €€ CIPaBEAIUBOCTh, MOJIB3YysACh KputepueMm [lupcona
s n=36, PJ] =0,95.

10. Pe3ynbTaThl MHOTOKPATHBIX HAOJIOICHHIA MPECTaBICHBI B




HaumenoBanwue pazena/TeMbl

OueHounsle cpeAcTBa  (3agaHusi) I CaMOCTOSITEIBHOM
BHEayIUTOPHOI pabOTHI

Ta0JIMLE B BUJE KyMYJIATUBHON KPUBOM.

Brickaxkute runoredy O BHJI€ pacHpeleleHUuss U IPOBEPHTE €e
CIIPaBEIMBOCTbD, MONB3YyACh Kpurepuem Konmoroposa misa P/l =
0,95 u yucie Habmoaenuii n = 40.

11. Tlonb3ysiCh COCTaBHBIM KPUTEPHUEM, MPOBEPHTE MOAUUHEHHE
CIEAYIOLIUX PE3yJbTaTOB HOPMAJIBHOMY 3aKOHY pacIlpeiesIeHHs
s P=0,9.

12. Pesynbrarhl HAOMIOICHUN pacHpeelIeHbl 110 PAaBHOMEPHOMY
3aKOHY, a UX cpeaHee apu(pMETHYECKOe - 10 HOPMAaJbHOMY.
Ckonbko OBUTO TIPOBEICHO HAOMIOJNCHHM, €CIIM OTHOIICHUE
MakCUMyMOB  THUCTOTpaMM  pE€3yJIbTaTOB  HU3MEPEHHH U
HaOmroneHuit pano 20:1.

13. Ilonw3ysce kputepueM Paiita, onpenenute Haiudue TpyobIxX
morpenrHocTe  (mpoMaxoB) B pe3yibTaTax HaOIIOJEHUMH,
MPUBEJICHHBIX B 3a7aHuu 12.

14. Tlonw3ysack kputepueM CMUpPHOBa, ONpeAEIUTE HaTU4ne
rpyOBIX TOTPEITHOCTEH (TPOMaxoB) B pe3ysibTaTax HaOJIOJICHHM,
IIPUBEICHHBIX B 3a1aHuu 12 mist BepositHocTH 0,95.

15. IlocTpoiiTe KOMIIO3UIMIO JBYX PaBHOMEPHBIX 3aKOHOB
pacmpesienieHus, 3aJlaHHbIX B TaONMIIAX B BHJIE TUCTOTPAMM, H
OLICHUTE MaTeMaTHYeCKoe OXXHUJAaHWE U JAMCIEPCHI0 ATOU
KOMIIO3UIINH.

pl 2,5 (25 |2,5 |25 p2

Xi |52 |53 [54 |55 x2 19,0 19,1 {92 (93 (94




16. CpennexBagpaTuyeckue OTKJIOHEHHUS JBYX COCTaBJISIOLIMX
CIIy4aiiHOM IOTpelHOCTH n3MepeHus HanpskeHus pasHbl 0,1 B u
0,2 B. Omnpenenute rpaHullbl Pe3yJbTUPYIOLIEH MOTPEIIHOCTH
M3MEpPEHUS HANPSDKEHUsS JUIsl 10BepUTeNbHOU BepositHocTh 0,95,
€clIM ee cucremaruyeckas cocrapistomas paBHa 0,05 B, a
Cly4yallHbIE TOTPEIIHOCTU PACIpPEACIICHbl [0 PaBHOMEPHOMY
3aKOHY.

17. Onpenenute TpaHULBl PE3YJIbTUPYIONIEH  Cly4dalHOMN
MOTPEIIHOCTH U3MEPEHHUsI TOKa C JIOBEPUTEIHHONU BEPOSITHOCTHIO
0,95, ecnmu rpaHuULBl €€ COCTaBIAIOIIMX ONPEACNIEHBl C
BepositHOocThi0O 0,9 w pasuer 0,1 A; 0,2 A umw 03 A
COOTBETCTBEHHO, a4 WX  pachnpeieNeHus  MOJUYUHSIOTCS
HOPMAaJIbHOMY 3aKOHY.

HaumeHnoBanue paS,Z[CJIa/TCMBI

OneHounble  cpeacTBa  (3afjaHusd) Ul CaMOCTOSITEIbHOM
BHEAYIUTOPHOI pabOThI

19. Pe3ynbTaThl HAOMIOACHUN pAaCIPEICICHBI II0 HOPMATbHOMY
3akony. M300pa3ute B OAHON CUCTEME KOOPIUHAT MJIOTHOCTb
UX pacIpeesieHus], TAKXKe IUIOTHOCTh paclpeieIeHus
pe3ynbTaTa U3MEPEeHUs ¢ YHCIOM Ha0IoAeHul n=9.
Hean pabGorebi: Oonee riayOOKOe H3ydYE€HHE Marepuana Io
MPUMEHEHUIO TEOPUU OTPEITHOCTEH BBIUNCIICHHUS.
Pexomenaanuu K BbINOJTHEHHIO
1.  O3HaKOMMTBCS M U3YYUTh MaTepuay MO JAAHHOW Teme,
UCTIOJNB3ys JIUTEPATypHbIE WCTOYHUKH H  HHTEPHET
HUCTOYHUKHU
2.  CTpyKTypupOBaTh U3Y4YE€HHBIA MaTepHas
3.  BbInoaHUTH NpeUIOKEHHBIE 3a/laHUsl ¢ MPUMEHEHHEM
COOTBETCTBYIOIEr0 NPOrpaMMHOr0 0OecreyeHusl.




4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUA YYEFHOU JUCITATLIAHBI
KoHTpOoIIb 1 OIIEHKA pe3yIbTaTOB OCBOEHUS AUCLUILIMHBI OCYILECTBISETCS IPENO0IaBaTENEM B

MPOIIeCCe TEKYIIEro KOHTPOJISI U MPOMEXYTOYHOM aTTeCTallUH.

4.1 Tekymmii KOHTPOJIb:

KonTponupyemsbie pa3aesnbl K HanmenoBanue Kpurepun
o OHTPOJIMPYEMBIC PE3YIbTATHI
Ne (Tembl) yueOHOIA OLICHOYHOI'O OLICHKHU
(yMeHws1, 3HaHUS )
JUCITUTUTUHBI cpencTaa
1 Tema 1. AkTyann3zanus V1,¥2,V3,V4,Y01.1, ¥02.2, Cwmotpu
OCHOBHBLIX TTOHsATHH BeIciiel | Y04.2, Y05.3, ¥09.4 JlaGopaTopHoe KpUTCpHUHn
MaTeMAaTUKH 3aHATHE OLCHKH
1a60paTOPHOTO
3aHATHUS
2 Tema 2. OcHoBHbIe nousATusa | Y1, Y2, V3, V4, V01.1, ¥02.2, Cmotpu
TEOPHUH MOTPEIIHOCTEN Y04.2,¥05.3, ¥09.4 JlaGopaTopHoe Kputepuun
BBIYMCIICHHI. 3aHSTHE OLCHKH
1a00paToOpHOTO
3aHATHUSA
3 Tema 3. UnucnenHoe V1,V¥2,¥3,¥4,V01.1, ¥02.2, | JJaboparoproe | Cmorpu
pewenne CJIAY V04.2,¥05.3,Y09.4 3aHATHE KpUTCpHUH
OIICHKH
71a00paTOPHOTO
3aHATHUS
4 Tema 4. AropuT™sl U V1,V¥2,¥3,¥4,V01.1, ¥02.2, | JJaboparoproe | Cmotpu
METO/IbI TOMCKA KOPHEH V04.2, Y05.3,¥09.4 3aHATHE KpUTCPUU
YPABHEHUS ¥ PELICHUS OICHKH
. 71a00paToOpHOTro
HEJTUHEHHBIX CHCTEM
3aHATHUS
5 Tema 5. Metoabl V1,V¥2,¥3,V4,VY01.1, ¥02.2, | JJaboparoproe | CmoTpu
aHAJIMTUYECKOTO V04.2, Y05.3,¥09.4 3aHIATHE KpATEPpUHA
IPEICTABIICHHS TAOIMIHO OICHKH
saIaHHOH ByHKIH 71a00paToOpHOTro
3aHATHUS
6 Tema 6. ATTOPUTMBI U V1,V¥2,¥3,¥4,V01.1, ¥02.2, | JlabopaTropHoe Cwmotpu
METO/IbI YUCIEHHOTO Y04.2, Y05.3,¥09.4 3aHATHE KpUTCpHUH
UHTErPUPOBAHUS U OLCHKH
Ty — 1a00paToOpHOTO
3aHATHUS
7 Tema 7. Uncaennsie metoanl | Y1, Y2, V3, V4, VO01.1, ¥02.2, Cwmotpu
perneHus 0OBIKHOBEHHBIX Y04.2,¥05.3, V09.4 JlaGopaTopHoe | KpUTCpUH
nuddepeHIranTbHbIX 3aHATHE OLCHKH
. 1a60paTOPHOTO
YpaBHCHHIA
3aHATHUS

Kputepun onenkn 1a00paTopHOro 3aHITHS:
1.  3aganue BBIOJHEHO 0€3 OIMOOK — OIIEHKA «OTIUYHOM.

2. 3a)1aHHe BBITIOJTHCHO IIPaBUJIBHO, HO JOITYIICHBL 1-3 BBEIYMCIUTENLHBIX OIINOOK — OII€HKa

«XOpOLLIOY.

W

3agaHue BBITOJIHEHO HEOPEKHO, TOMYIIEHbI OITMOKH — OLIEHKA «YIOBJICTBOPUTEILHON.
3anaHue BBITOJHEHO HEMPABHIBHO, JOMYIIEHBI OIIUOKH — OLIEHKA «HEYIO0BIECTBOPUTEIHLHOY.




4.2 TIpome:KyTOUHAA aTTeCTalMsA

[IpomexxyTounasi arrectanusi OOyYalOMIMXCSl OCYIIECTBISIETCS IO 3aBEpIICHUM HM3Y4YCHHUS
JIMCLUIIMHBL ¥ TO3BOJIIET ONPEIEINTh KaYeCTBO M YPOBEHb €€ OCBOCHHS.

®opma  MPOMEKYTOUHOW  aTTECTAMM IO  JUCHUILIMHE  «YWCIEHHBIE  METOIBI» -
Qg QepeHIIMPOBAHHBIN 3aUeT.

OuneHo4HBIE CpPeICTBA

PesyabTaTsl 00yyeHus -
AJISl IPOMEKYTOYHOI aTTecTaluu

31, 32,301.3,301.2, [TpuGIM>keHHBIM YMCIIOM a Ha3bIBAIOT YHCII0, HE3HAYMTEIIBHO
301.3, 302.5,309.5 V1, OTJIMYAIOIIHUECS OT

V2,V3,V4,V¥01.1, a) TouHoTO A

V02.2, V04.2, V05.3, b) nerounoro A

C) cpeanero A
d) TO4YHOTO HE U3BECTHOTO
€) MpUOIN3UTETHLHOTO A

v09.4

a HAa3bIBACTCA HpI/I6JII/DK€HHI)IM 3HaYEHUEM A 1O HEOOCTATKYy, CCJIN
a)a<A

bya>A

c)a=A

dazA

e)a<A

a HAa3bIBACTCsA HpI/I6JII/I)K€HHI>IM 3HaYeHUEM 4dHcia A 110 I/I36I>ITKy, €CJIn
a)a>A

bya<A

c)a=A

da=A

e)a<A

ITozx omM6KOM UJIHU HNOTPEMHOCTHIO Aa IPUBIIUMEHHOTO

YHCJia a O6bIuUHO
IIOHUMACTCA paBHOCTB MC)K)Iy COOTBCTCTByIOHH/IM TOYHBIM HHUCIIOM A H
JAHHBIM l'IpI/I6J'II/I)KeHI/IeM, T.C.

a)da=A-a
b) Aa=A+a
c) Aa = A/a
d)a=Aa-A
e)A=Aa+A
AGCOI0THAs TOTPEIIHOCTh MPUOIMKEHHOTO Yncia
a) A = |Aal

b) Aa = a

C) A=lal

d) A = |Aal

e) Aa=|As|

AOGCoIIIOTHAs! TOTPENTHOCTh
a)A=1A-al
b) AA=a




C)A=IB-al
d)a=1A+al
e) Aa=|A +Bl

Pe3yabTarsl 00y4yeHus

OuneHo4HBIE CpeICTBA
AJIS IPOMEKYTOYHOM aTTeCTAlUH




IMpenenbHy0 aOCOMIOTHYIO MOTPEITHOCTH BBOIAT €CITH
a) 4Kca0 A He U3BECTHO

b) 4ucio a He U3BECTHO

C) A He U3BECTHO

d) A — a He U3BECTHO

€) He u3BecTHO B

[IpenenvHas aOCOMIOTHAS MOTPELIHOCTD
a) Aa

b) AB

c) AA

d) A

e)A

Onpenenutsb NpeaeabHy0 a0COMOTHYIO MOTPEITHOCTh yKcia a = 3,14,
3aMEHSIOILEr0 YHUCIIO T

a) 0,002

b) 0,001

c) 3,141

d) 0,2

e) 0,003

OTHOCHTENBHAS TIOIPELTHOCTD
a) o = A/IAl

b)o=A

c)o =A/B

d)o=c/a

e)o=a—-A

ITorpemHocTs, CBsI3aHHAs C CAMOW IMOCTAHOBKOW MAaT€MaTHYECKON 3a1a4n
a) MOTPEIIHOCTh 3a/1auH

b) morpemHoCTh MeTO 1A

C) ocTaTouYHasi MOTPEIIHOCTh

d) morpemHocTh ACHCTBHS
€) HavajbHas

ITorpenHoCTH, CBA3aHHask C HAIMYHEM OECKOHEYHBIX IPOIIECCOB B
MaTeMaTHIEeCKOM aHaJIH3e

a) ocTaroyHas TOTPEHTHOCTD

b) abcomoTHas

C) OTHOCHTEIbHAsT

d) morpenrHoCTh yCIOBHS

€) HavaIbHast MOTPEITHOCTD

[TorperHoCTH, CBSI3aHHBIC C HATMYUEM B MATEMATHYCCKUX (GOPMYIIax,
YHCJIOBBIX MTApaMETPOB

a) Ha4YaJIbHOM

b) koHeuHO

C) abCcoMOTHOM

d) otHOCHTEIBHOM




PesynbTaTsl 00yyeHHs

OueHo4yHbIE CpeCcTBA
JJIS1 TPOMEKYTOYHOM aTTecTaluu

€) OCTaTOYHOU

[TorpemHocTH, CBI3aHHBIE C CHCTEMOM CUUCIICHUS
@) MOrPELIHOCTh OKPYIJICHHS

b) morpemrHocTh AeiicTBHI

C) IOrPEIIHOCTH 3a71a4

d) ocraTo4Has MOrPEITHOCTb

€) OTHOCHTEIbHAS TIOIPEITHOCTh

Oxkpyrnutb uncio Tt = 3,1415926535... no natu 3Hagammx uudp
a) 3,1416

b) 3,1425

c) 3,142

d) 3,14

e) 0,1415

AOCOIIOTHAS TTOTPEUTHOCTH MPU OKPYTIICHUH YHCIIa T 10 TPEX 3HAYALTUX
udp

a) 0,5%10-2

b) 0,5*10-3

c) 0,5*10-4

d) 0,5*10-1

e) 0,5

YuciioBo# psii HA3BaHMS CXOAAIMMCS, €CIIH

a) CyIIEeCTBYeT Mpe/es MOCIe0BATEIbHOCTH €0 YaCTHBIX CYMM
b) MoxHO HaiiTu cymmy psiia

C) CyLIECTBYET MOCIIEI0BATEIHLHOCTh

d) yacTHBIC CyMMBI paBHBI HYJIFO

€) CyIIecTBYeT Mmpe/es pa3HOCTH

C TIOMOIIIBIO 3TOTO METO/Ia YKCIIO BEPHBIX HH(P MPUMEPHO YABAUBACTCS
Ha Ka)XkJIOM JTarle 10 CPaBHEHHIO C TIEPBOHAYAIBHBIM KOJUYECTBOM

a) mporiecc I'epona

b) bopmyna Teitnopa

C) popmyaa Makopena

d) metox Kpamepa

e) mporiecc anombepa

MeTo0M MOJIOBUHHOTO JI€JIEHUS] YTOYHUTH KOPEHb YPaBHEHUS x*+2x3-x-
1=0

a) 0,867

b) 0,234

c) 0,2

d) 0,43

e) 0,861

Hcnonb3ys MeToa XOp/T HAUTH MOJIOKUTEIbHBIM KOPEHb YPABHEHHUS x*-
0,2x°-0,2x-1,2=0
a) 1,198+0,0020




PesyabTaTnl 00yyeHus

OueHo4yHbIE CpeCTBA
JJIS1 TPOMEKYTOYHOM aTTecTaluu




b) 1,16+0,02
c) 2+0,1

d) 3,98+0,001
e) 4,2+0,0001

BBI‘H/ICJ'II/ITB METOAOM HBIOTOHa OTpI/ILIaTeJ'IBHHﬁ KOpeHb ypaBHeHI/ISI X4-
3x2+75x-10000=0

a) —10,261
b) —10,31
c) —5.,6

d) —3,2

e) —0,44

Hcnonk3yst KOMOMHUPOBAHHBINA METOJ] BBIYUCIUTE C TOYHOCTHIO 70 0,005
€MHCTBEHHBIN MOJIOXKUTEIbHBIA KOPEHb YPAaBHEHUSI

a) 1,04478

b) 1,046

c) 2,04802

d) 3,45456

e) 802486

HaiiTu nefictBuTenbHbIE KOPHU ypaBHEHHS X-sinx=0,25
a) 1,17

b) 1,23

c) 2,45

d) 4,8

e) 5,63

OnpeaenuTh YUCI0 MOJOKHUTEIBHBIX U YUCIIO OTPHUIIATEIBHBIX KOPHEH
ypaBHeHUs x4-4x+1=0

a)2ul

b)3u2

c)0u4

d)Omul

e)0u4

OnpeaenuTh HUKHEE YUCIIO U BEPXHEE YHCII0 TICPEMEH 3HAKOB B CHCTEME
1,0,0,-3, 1.

a)2u4d

b)3mul

c)0u4

d)ous

e)3u?2

OnpenenuTh COCTaB KOPHEH

ypaBHeHus X +8x>-12x%+104x-20=0

) OJIMH TIOJIOKUTEIBHBIA ¥ OJTUH OTPHLIATEIbHBIN
b) HeT HU OJTHOTO KOPHS

C) HEBO3MOYKHO HAaWTH YHCIIO KOPHEH

d) ypaBHEHHE HE UMEET ITOJIOKUTEIBHBIX KOPHEH




PesynbTaTsl 00yyeHHs

OueHo4yHbIE CpeCcTBA
JJIS1 TPOMEKYTOYHOM aTTecTaluu

€) J1Ba OTPULATEIbHBIX KOPHS

JIBe MaTpHIIbI OJHOTO M TOTO K€ THIIA, UMEIOIINE OJMHAKOBOE YKCIIO
CTPOK M CTOJIOIIOB, U COOTBETCTBYIOIIHE 3JIEMEHTHI HX PABHBI, HA3bIBAIOT
a) paBHBIMH

b) onuHaKoOBBIMU

C) pa3HBIMH IO PaHTy

d) cxoxumu

€) TPaHCIIOHUPOBAHHBIMH

Vkaxute cBoiictBa cymmbl Matpuly A+(B+C)=...
a) (A+B)+C

b) (B+A)*C

c) ABC

d) A+B+C*A

e) A*C+B*C

Ykaxute Ha3BaHUE MaTpUIlbl —A=(-1)A
a) MPOTHBOIOJIOMKHAS

b) obparnas

C) paBHas

d) MaTpwuIIa He CYIIEeCTBYET

€) TpaHCIIOHUPOBAHHASI

3aMeHHB B MATPHIIE THUIIA MXN CTPOKHA COOTBETCTBEHHO CTOJIOIAMHE
HOTYyYHM

a) TPAaHCIIOHUPOBAHHYIO MATPUILY

b) paBHytO MaTpuIly

C) CPEHIOI0 MaTPHUILY

d) oOpatHyro MaTpHILy

€) KBaIpaTHYIO MaTPUILy

C kakoif MaTpHUIIEH COBIaaeT JABaX /bl TPAHCIIOHUPOBAaHHAS MATPHIA
a) C MCXOTHOM

b) ¢ obpatHoi

C) C HYJIEBOI

d) ¢ enuHUYHOM

€) ¢ KBaJpaTHOMN

HaxoxneHune oOpaTHOW MaTpUIIB! TSl JAHHOW Ha3bIBaeTCS
a) oOpaleHre JaHHOW MaTPHIIBI

b) TpancioHnpoBaHUEM

C) CyMMOU MaTpHII

d) 3aMeHO#1 CTPOK M CTOJIOLOB

€) MPOU3BEICHUEM MATPHII

Ecnu sneMeHThI KBaipaTHOW MaTpPHUIIbI, CTOSIIINE BhIIIE (HIKE) TJIaBHOM
JMaroHaJId, PaBHbI HYJIIO, TO MaTPUILy Ha3bIBaIOT

a) TpeyroJbHOM

b) nynesoi
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C) auaroHabHOMR

d) Takast MaTpHIla HE CYIIECTBYET
€) eqUHUIHON

Mertoj, npeACTaBIIAIOMNN cO00H KOHEYHBIE aITOPHTMBI JIJISI BHIYHCICHUS
KOpPHEH CUCTEMBbI

a) TOYHBIA METOJ

b) MeTo penakcaru

C) METOJ] UTepaliu

d) mpuOIMIKEHHBIN METOT

€) OTHOCHUTEJIbHBINA METO/I

Merto/, MO3BOJISIIOLINN OJYYUTh KOPHH CUCTEMBI C 3aIaHHON TOYHOCTBIO
MyTEM CXOIAIINXCS OECKOHEUHBIX IMPOLIECCOB

@) UTEpAL[HOHHBINA METO.

b) TounbIii MeTOI

C) MPUOIHMKESHHBIN METOJ

d) OTHOCHTEIBHBII METOT

e) meTox 3eiiaens

DTOT METOJ ABJISIETCS HarnboJIee paCIPOCTPAHEHHBIM [TPUEMOM PEIIEHHUS
CHCTEM JIMHEMHBIX YPaBHEHHIA, aJITOPUTM TIOCIIEA0BATEIBLHOTO
UCKITIOYEHUS HEM3BECTHBIX

a) meron "aycca

b) meTon Kpamepa

C) MeTOJ1 OOpaTHBII MaTPHII

d) Bexymiuii MeTOx

€) aHATUTHYECKHIA METO/T

[{esb1ii OAHOPOIHBIN ITOJMHOM BTOPOM CTENEHU OT N IEPEMEHHBIX
HAa3bIBACTCS

a) KBaapaTu4IHON GopMoit

b) kyOuueckoi Gpopmoii

C) IpsSIMOYTOJIbHOM (hopMOit

d) TpeyronbHoit hopmoit

€) MaTpruHOi hopMoit

KBanparuunas ¢opMa Ha3bIBaeTCs MOJOKHUTEIBHO (OTPULATENHHO)
OTpe/IeNIEHHOM, €CIIM OHAa MPUHUMAET IOJIOKUTEIbHbIE (OTPHUIIATEIbHBIC)
3Ha4YeHUs1, 00paIasch B HYJb JIUIIb [IPH

a) x1=x2=...=xn=0

b) x1+x2+...+xn=0

c) x1x2...xn=0

d) atb+ct...=0

e) x1+x2+...+xn=5

[Tpocreiimas Gopma 3TOro MeTo/1a 3aKJIF0YAETCS B TOM, YTO Ha KaXKJOM
miare oOpamaT B HyJIb MAKCUMAJIbHYIO TI0 MOJIYJIIO HEBS3KY ITyTEeM
HU3MCHCHUS 3HAUYCHUA COOTBGTCTBYIOHIGI\/’I KOMITOHEHTHBI HpI/I6J'II/I)KeHI/I$I
a) METO/ OCITa0JICHHSI
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b) uTepanMoHHbI METO

C) MeTO 0OpPAaTHBIX MATPHIL
d) Bemymiuii MeTOx

e) metox ['aycca

Kaxk nHade Ha3pIBarOT METO OMCEKIMIT?
a) MeTo/1 IOJIOBUHHOTO JCIICHUS

b) Metox xopa

C) Metoa nponopuroHaaIbHBIX YacTeit
d) MeToj «HaYaIbHOTO OTPE3Ka»

e) MeTo KOJTOKAIUH

Meronsl pelieH:s] ypaBHEHUN JEIATCS Ha:
a) [IpsiMble U UTEpaTHUBHBIC

b) [Ipsimble U KOCBEHHBIC

C) HauanpHble 1 KOHEUHbBIC

d) OmnpenesieHHbIC ¥ HEOIPEICIICHHBIC

e) IIpocTeie U CI0XHbBIC

KT0 omy6inkoBai GopMyIry s pelieHns KyOU4ecKoro ypaBHeHus?
a) Kapnano

b) Fanya

Cc) Abene

d) lapOy

e) ®pearoasm

OcHoOBHas Teopema ajireopshl:
a) YpasHenue Buna 00xn + alxn-1 + ...+ an-1x + an=0 umeeT poBHO n
KOpHEH, BeIIECTBEHHBIX MJIM KOMIUIEKCHBIX, €CIIi K-KpaTHBI KOPEHb
cuuTaTh 3a k KopHei

b) Ecniu ¢pyukuus f(X) onpenenena u HenmpepbIBHA Ha oTpe3ke [a;b] u
NPUHUMAET Ha €ro KOHIIaX 3Ha4eHHUs Pa3HbIX 3HAKOB, TO Ha[a;b]
COJIEP’KUTCS, IO MEHBIIEH Mepe, OIMH KOpeHb ypaBHeHus f(x)=0

c) Ecnu ¢pynkuums f(x) MoHOTOHHA Ha oTpe3ke [a;b], To oHa
UHTETpUpYyeMa Ha 3TOM OTpE3Ke

d) Ecnu pynkuus f(x) MoHOTOHHA Ha OTpe3ke [o;b], To oHa
nuddepeHnupyemMa Ha TOM OTPe3Ke

e) Onpenenutens D=|aij| n-ro mopsaka paBeH CyMMe TIPOU3BEIACHUIH
AIIEMEHTOB KaKoH-In0o cTpoku (cTonl1a) Ha ux anredpanyeckue
JIOTIOJTHEHHSI

OtneneHne KOPHEH MOKHO BBITIOJHUTD JBYMsSI CHOCOOaMHU:
a) aHAJTUTUYECKUM U rpadHuecKuM

b) npubmmKeHneM u OTHEICHHEM

C) aHAIUTHYECKUM M CUCTEMATHUECKHM

d) cucremMaTu4ecKUM U rpauaecKuM

€) NIpuOIKEHNEM TTOCIIEA0BATEIbHBIM M NTapaJUICTbHBIM

VYkaxute neppyto Teopemy bonbuano-Kommu:
a) Ecu pynkius f(x) onpeneneHa u HenpepbiBHA Ha OTpe3ke [a;b] u
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NPUHUMACT Ha €ro KOHIIaX 3HAYCHHS PAa3HBIX 3HAKOB, TO Ha[a;b]
COJICPXKUTCS, IO MEHBIIIEH Mepe, OJIMH KopeHb ypaBHeHUs f(x)=0

b) VpaBuenue Buaa a0xn + alxn-1 + ...+ on-1x + an=0 umeeT poBHO N
KOpHEH, BEIIECTBEHHBIX WIIH KOMIUIEKCHBIX, €CIIU K-KpaTHBIH KOPEHb
cuuTaTh 3a k KopHen

) Ecinu dynkius f(x) MoHOTOHHA Ha OTpe3Ke [a;b], To OHA HHTErprpyeMa
Ha 3TOM OTpe3Ke

d) Ecin ¢pyuknus f(x) MoHOTOHHA Ha oTpe3ke [a;b], To oHa
nuddepeHpyemMa Ha 3TOM OTpe3Ke

e) Onpenenutens D=|aij| n-ro mopsaka paBeH CyMMe IPOU3BEACHUI
AJIEMEHTOB KaKOU-TN00 CTpokH (CTO01a) Ha UX anreOpandecKue
JIOTIOJTHEHHSI

OTaenum KOpHHU YpaBHEHUS x> —2x —3=0

a) EIMHCTBEHHEIHM KOPEHb PACIOJIOXEH MEXAY 34 U o
b) Kopseii Her

) OmuH u3 KOpHEH HaxoauTcs Ha otpeske [1,2]

d) Oaun U3 KOpHEH HaxoaUTCs Ha oTpeske [-1,2]

e) EIMHCTBEHHEIM KOPEHb PACIOJIOXEH MEXAY Vi u 3

[Tpu KOHTpOJIE penIeHus aNredpanyecKoro ypaBHEHHS MOXKET OBbITh
HOJIe3Ha:

a) Teopema Buera

b) Teopema HeroToHa

c) Teopema Ileppona

d) Teopema lITypma

e) Teopema brogana-®ypoe

Ureparnus iteratio B mepeBoe ¢ JIATHHCKOTO:
a) IOBTOpEHUE

b) samerenune

C) BO3BpAILICHUE

d) yMHOXCHUE

€) ynaneHue

VYkaxuTe peKyppeHTHY0 (popMyiy MeTo/1a IPOCTON UTEpaLluu:
a) xn+1=@(xn)

b) x=¢

c) x=C

d) xn+1=y(xn)+e(xn)

e) xn-1=y(xn)-p(xn)

OT NaTMHCKOTO CJIOBA recurrens:
@) BO3BpAIIAIOIIUICS

b) MenstotMIicS

C) IOBTOPSIOIITHIACS

d) 3ameHstomHiics

€) MPHOIMKAFOIIUICS

HOCHGIIOB&TGJ’IBHOCTB, YAOBJICTBOPpAIOIIAA YCIIOBUIO KOH_II/I, Ha3bIBACTCA:
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a) GyHIaMEHTAILHOM MOCIIEI0BATEILHOCTHIO
b) pekyppeHTHOI#1 1oCIe0BaTEIbHOCTHIO

C) UTEPAaTHUBHOM MOCIJICIOBATEIEHOCTHIO

d) IByCTOpOHHE# MMOCIe0BATEIBHOCTHIO

€) OJTHOCTOPOHHEH MOCIIEI0BATEIEHOCTHIO

Meron xopa-

a) YacTHbI# ciayJaii METOIa HTEpaIlHii

b) YacTHbli ciydait MeTOa KOJUTOKAIUN

C) YacTHBI# ciTydaii METO/Ia IIPOTOHKH

d) YacTHsIii ciiy4ail MeTO/a KBaJpaTHBIX KOPHEH
e) YactHbli cydait metona [aycca

CBOWHCTBO CAMOUCIIPABIIIEMOCTH:

a) YCcuImMBaeT HaJeKHOCTh METO/Ia

b) He Brusier Ha KOHEYHBII pe3ysIbTaT
C) Bimsier Ha KOHEUHBI pe3yabTaT

d) He yuutbiBaetcst

e) Cuuraercst OIMOOYHBIM

Kax nnaue HaspiBaror Mmetog HeroToHna?
a) MeToa KacaTeIbHBIX

b) MeTox kosuToKanuu

C) MeTo pOroHKH

d) Meron ureparuii

e) Meron xopa

Kak mHave Ha3bIBAIOT METOJ] XOP.?

a) MeToa mponopIHOHaIbHBIX YacTei
b) MeTox kacaTenbHBIX

C) Metoa KoJIOKauu

d) Meron Ouceknuit

e) Mero/ KBapaTHBIX KOPHEH

Meton Xxop1 UMEET elle OJHO UMS:

a) MeToa mponopIHOHAIBHBIX YacTei
b) Merton kacaTreabHBIX

C) Merton Obuceknuit

d) MeTo KoJUTOKAIHH

e) MeroJ mporoHku

Yro obmiero y MeToaa Xop U MeTo/1a uTeparuii?

a) O6mas CKOPOCTh U CBOWCTBO CaMOHUCIIPABIIEMOCTH
b) CBoiicTBO caMOHCIIPABIIEMOCTH

c) OG1mas ckopocTh

d) JlerkocTh Ipu pelieHUN

e) TpeOyeTcst HaXOXK/I€HHE POU3BOAHON

Merton HeroToHna-
a) o0J1a1aeT CBOMCTBOM CaMOUCIIPABIISICMOCTH U KIMEET BBICOKYIO CKOPOCTh
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CXOJMMOCTH

b) maet GONBIION BBIUTPHIII BO BpEMEHH
C) 3aHMMaeT OYCHb MHOTO BPEMECHHU

d) mpenenbHO MPOCT

€) HaJaC)KEH

MeTronoM XopZl yYTOUHUTh KOPEHb YPaBHEHUS
x> —2x — 3=0, &[1;2]; e=10-3

a) £=1.8933+0.0001

b) £=0.0001+1

c) £=0.0033+0.0001

d) &=£1

e) &=+3.3

Ecin Touka aBmxkeTcs paBHOMEPHO V(t)=v=const, TO OTBET FOTOB:
a) S=u(T2 - T1)

b) S=0

C) v=v0+at

d) v=s/t

€) S=v0t+ at2/2

Ipemes cyMMEL S = v(tl)Atl+v(T2)At2+--+v(Tn)Atn
Ha3blBaeTCH:

a) OmpezienieHHBIM HHTETPaIoM

b) HeonpeneneHHbIM HHTErpAIOM

C) PexyppentHoit hopmyioit

d) ®opmynoit yncneHHoro aupGepeHINPOBaHUS

e) Cxemoii Xaaenkoro

Bce MeTo/bl BEIYHCIICHNSI HHTETPaJIoB IEISITCS Ha:
a) Tounble ¥ PUOITHMIKEHHBIE

b) ITpsiMbie 1 UTEpaTUBHBIC

C) [IpsiMbie 1 KOCBEHHBIE

d) Ananutudeckue u rpaduueckue

E) HpI/I6J'II/I)KeHHBIe N CUCTCMATHYCCKHC

TouHBIN METO/I BRIYUCIICHUSI HMHTETPATIOB OBLIT MPEIJIOKEH:
a) Hetoronom u Jleiioauiiem

b) HeroTorom u ["ayccom

c) l'ayccom u CTupiauHroMm

d) Bosiereppom

e) M'ayccom u Kpamepom

['eomerpruecku HIKHsS cymma JlapOy paBHa:

a) [Tnomamy cTyrmeHyaToro MHOTrOYyTroJIbHAKA, COAEPIKAIIErocs B
KPUBOJIMHENHON Tpanenun

b) [Tomamy cTyneH4aToro MHOTOYTroOJIbHHUKA, COIEPIKAIIETO BHYTPH
ce0s1 KPUBOJIMHEHHYIO TPAIEIHIO

c) [lnomaau npsMOYTOJIBHOTO MapauIeNIenHIeia

d) [nomaam cTyneHyaToro NecTHyroJbHUKA

e) [Lmomaay cTyneH4aToro npsiMOyroibHUKA
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I'eomerpuuecku BepxHsasa cymma JlapOy paBHa:

a) [Tnomamy cTyrneH4yaToro MHOrOyroJibHUKa, COACPIKAIIEro BHYTPH
ce0st KPUBOJIMHENHYIO TPANIELIUIO

b) Ilnomanyu cTyneH4aToro MHOrOyroJibHUKA, COJePIKaLIerocs

B KPUBOJIMHEWHOH Tpanenuu

c) [lnomagu npsMOYToJIBHOTO MapauIeeuIea

d) [nomaam cTyneHyaToro NecTHyrojJbHUKA

e) [Tnomamy cTyrneHyaToro npsiMOyrojbHUKA

[TpuOarKeHHBIE METO/IbI BHIYMCIICHHUS HHTETPAJIOB MOXKHO Pa3eIuTh Ha 2
TPYIIIIBL:

) aHAJTMTUYECKHE U YHCIICHHBIC

b) ananuTHueckue u rpadudecKue

C) CHCTEeMATHYECKUE U YUCIICHHBIC

d) cucremaTuuecKue U CirydaiiHbIe

€) mpHUOIMKCHHBIC U HETTPHOJIMKCHHBIC

Kpurepun ouenku 1uddepeHunpoBaHHOrO 3a4eTa

—«OTIAMYHO» - TEOPETUYECKOEe COAEp:KAHUE Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpoOesioB, yMEHUs
c(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE IMPOrpaMMON Y4eOHBIE 3aJaHUS BBIIIOJHEHBI, Ka4eCTBO WX
BBINOJIHEHUS OLIEHEHO BBICOKO, 110 pe3yJibTaTaM HUTOrOBOIO TeCTa HaOpaHO He MeHee 85% IMpaBUIIbHBIX
OTBETOB.

—«XO0poII0» - TEOPETUUECKOE COJEpKAHUE Kypca OCBOEHO MOJHOCTHIO, 06e3 Mpo0enoB, HEKOTOpbIe
yMeHHsT c(OpMHUpPOBaHBl HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MpPOTrpaMMol y4eOHblE 3a/aHus
BBINOJIHEHBI, HEKOTOPbIE BUJbI 3aJlaHUI BBIIOJIHEHBI C OMIMOKaMH, MO pe3ylbTaTaM MTOTOBOIO TECTa
HabpaHo 70-84% npaBUIIbHBIX OTBETOB.

—«Y IOBIIETBOPUTENBHO» - TEOPETUUYECKOE COEPKAHNE Kypca OCBOEHO YaCTUYHO, HO MPOOEIbl He
HOCSIT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMble YMEHHs pPabOThl C OCBOECHHBIM MaTepuajioM B
OCHOBHOM C(hOpMHUPOBaHbI, OOJIBIIMHCTBO MPETYCMOTPEHHBIX MPOrpaMMOi 00ydeHus! y4eOHbIX 3aJaHuil
BBITIOJTHEHO, HEKOTOPBIE U3 BHIIIOJHEHHBIX 3aJjaHUi coJepKaT OMIMUOKHU 10 pe3yabTaTaM UTOrOBOIO TECTa
HabpaHo 50-69% npaBUIBHBIX OTBETOB.

—«HeynoBneTBopUTeIbHO» - TEOPETUYECKOE COJAEPIKAHME Kypca HE OCBOEHO, HEO0OXOAMMBbIE
yMeHHUs He Cc(OpPMUPOBaHBI, BBHINOJHEHHbIE Y4eOHBIE 3aJaHus cojiepXaT rpyOble OIMMOKH, IO
pe3yibTaTam HUTOTOBOTO TecTa HabpaHo MeHee 49% MPaBUIILHBIX OTBETOB.



OBPA3OBATEJIBHBIE TEXHOJIOI'MHU, BKJIIOYASA AKTUBHBIE U

[Tpunoxenue

NHTEPAKTUBHBIE METOAbI ObBYUYEHUAA

No | HazBanue Lenb [Inanupyemplii Onucanue nopsijaka
n/m | o6pazoBarenbHON WCIIOJIb30BAHUS pe3yabTar HCIIO0JIb30BaHUS
TEXHOJIOTHH (c | o6pazoBarenbHOIA UCITIOJIb30BaHUSA (amroputm
yKazaHHeM aBTopa) /| TeXHOJIOTUH o0Opa3oBaTenbHOMI MIPUMEHEHUS )
AKTHBHBIE u TEXHOJIOTUH TEXHOJIOTHH B
WHTEpPaKTUBHbBIC IIPaKTUYECKOU
METOBI 00y4YeHUs npodeccuoHaTBLHON
NESITEIbHOCTH
1 | Tpaguumonunas Opranuzanus ®opMUpOBaHUE Ha srane
TEXHOJIOTHS OOy4EeHHUsSI | YCBOCHHUS 3HaHUM, YMEHHUU U OO0BSICHUTENBHO-
(A.A.KomeHnckuii u YUYallMMHUCS 3HAHUK, | BOCHPOU3BEACHUE WJUTFOCTPATUBHOTO
N.®.I'epbapr) YMEHHUM. YCBOCHHOI'O 3HaHU. METO/A.
2 | UadopmannonHo Ob6ecneuenue Harng | [loBeimenue nHTepeca | Ha npotsokenun
KOMMYHUKAI[HOHHAS JTHOCTH. K U3y4aeMOH TeMe, ypoka:
TEXHOJIOTHs OBJIJICHUE BOCIIPOU3BE/ICHUE
(M.B.Mouceesa. oOyyaromumucs Mpe3eHTal1H.
E.C.Ilonar. [IEpPBUYHBIMHU
M.B.Bbyxapkuna) HaBBIKAMH paOOTHI 110
JTaHHO# TeMaTHuKe,
CHUKEHUE YPOBHS
3aTpyAHEHUS
BOCIIPUSATHS HOBOH
nHpopmanuu
3 | Texnomnorus Ucnons3zoBanue cpen | KoHTposs 3HaHMH, Ha 3axmtountensHom
IIEKTPOHHOIO CTB pa3BUTHE HABBIKOB JTane BbIIAETCA

oOyuenus (bensien
M.IN.)

BBIYUCIIUTEIILHON
TEXHUKHU JUIS
KOHTPOJISI 3HAaHUM.

CaMOKOHTPOJIS B
UHTEPAaKTUBHOM
pexuMe.

JOMaIllHee 3a/laHue ¢
UCTOJIb30BaHUEM
AIIEKTPOHHOTO
yueOHUKa,
UCIOJIb30BaHUE TECTOB
Ha 00pa3oBaTeIbHOM
nopTane




HEPEYEHB JIABOPATOPHBIX 3AHATHUI

[Tpunoxenue 2

Pa3zgesnbl/TeMbl Tembl J1200paTOPHBIX KosmuectBo B popme TpedoBanus
3aHATHH 4acoB npaktnueckoii | PTOC CIIO
MOATOTOBKH (ymers)
Tema 1. JlaGopaTtopHoe 3ansTre Nel 2 2 V3. Va4
AKTyaIn3aius «Penrenne 3a1a4 U3 OCHOBHBIX ’
OCHOBHBIX TTOHSITUH pa3zienoB BeICIICH
BBICIICH MaTeMaTHKn | Vo1 CMATHKI
Tema 2. OcCHOBHEBIE 2 2 V3,V4,VY01.1,
MOHSTHUSI TEOPUU Jlaboparoproe  3amsrThe  Ne2 v02.2,¥04.2,
MOTPEUTHOCTEH «Perenne npocTeINnxX 3ana4 ¥05.3,¥09.4,
BEIYVCITCHIIL Ha BBIUHCIICHHE
MOTPEIIHOCTEN»
Tema 3. Uncnennoe JlaGopaTopHoe 3ansTre No3 6 6 V1,V2,V3,
pewenue CJIAY «Perreare cucTeM JUHESHHBIX V4,Y01.1,
YPaBHEHUI» v02.2,Y04.2,
¥05.3,¥09.4
Tema 4. Anroputmbl | JIabopatopHoe 3ansTre Nod 6 6 V1,V2,V3,
Y METOJIbI TTOWCKA «Pemrenue anredbpandeckux u V4, Y0l1.1,
KopHeil ypapHeHns n | |PAHCICHACHTHEIX YPaBHEHHI ¥02.2,Y04.2,
peuieHus ¥05.3,¥09.4
HEJTMHEWHBIX CUCTEM
Tema 5. MeTobl JlaboparopHoe 3ansTHE NoS5 4 4 Vi1, V2,V3,
aHAJIUTUYECKOTO «HTEepnOonMpOBaHUE V4, VY0l1.1,
TpeJICTaBIEeHHUS byHKIIL. v02.2, Y04.2,
TaOJIUYHO 3aTaHHOMN v05.3, Y094
byHKIMHA
Tema 6. Anroputmbl | JIabopatopHoe 3aHsTHe Neb 4 4 V1,¥2,V3,
1 METOJTBI «YucneHHoe HHTETPUPOBAHUE U V4, Y01.1,
YHCICHHOTO b deperimpoBanuey. v02.2,Y04.2,
MHTETPUPOBAHUS U ¥05.3,¥09.4
muddepeHIpOBaHUSL
Tema 7. Uucnennsie | JlabopaTopHoe 3anstue Ne7 4 4 V1,¥2,V3,
METO/IbI PEIICHUS «HucneHHoe pemeHne V4,VY01.1,
OOBLIKHOBEHHBIX nudepeHmanbHbIX v02.2,Y04.2,
b depeHnanbHEIX | YPABHEHUI. v05.3, V09.4
ypaBHEHUH
UTOIro 28 28







