MHWHOBPHAYKU POCCUA

BJIAJIMBOCTOKCKMI T'OCYJIAPCTBEHHBI YHUBEPCUTET
(®T'BOY BO «BBI'Y»)

NHCTUTYT UHO®OPMALIMOHHbBIX TEXHOJIOT'MI U AHAJIN3A JAHHBIX

KA®EJAPA MATEMATUKU U MOJAEJIMPOBAHU A

@DOH/T OIIEHOYHBIX CPEJICTB
JUTSL IPOBEJICHUSI TEKYILET0 KOHTPOJISI
Y IPOMEKYTOYHOM aTTECTAIMH MO TUCIHUILIUHE (MOIYIIIO)

MATEMATHUYECKHWIH AHAJIW3 MOAYJIb 2
Hamnpasnenue u HanpaBiIeHHOCTD (MTPOQHITH)
15.03.04 ABToMaru3anus TEXHOJIOTMYECKUX IIPOLECCOB U IPOU3BO/ICTB.

ABTOMaTI/ISaI_II/IH TCXHOJIOTHUYCCKHUX ITPOLCCCOB U IIPOU3BOACTB

I'ox mabopa na OITOII
2023

dopma 00ydeHust
3a04Has

Brnagusoctok 2026



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Hasganue OTIOIT BO, | Kox i opmymuposka kommerenmun | KO 1 GOPMYTHPOBKa HHIMKATOPA JIOCTHKEHHS
COKpAILlEHHOE KOMIIETCHIINH
15.03.04 «ABtomaTu- | OIIK-1 : CiocoGeH mpUMeHSTh OIIK-1.1B : ObiamaeT MaTeMaTHIECKOH KYIIBTY-

3alns TEXHOJIOTU4YEC-
CKHX IIPOLECCOB U
HpOI/ISBO,Z[CTB»
(B-AT)

€CTECTBECHHOHAYYHBIC U 06H.[€I/IH)K€—
HEPHBIC 3HAHWA, METOAbI MATEMATH-
YECKOT'0 aHaJIn3a U MOIACINPOBAHUA,
TEOPETUIECKOI'O ¥ OKCIIEPUMEH-
TAJIbHOT'O UCCJICAOBAHUSA B HpO(i)eC-
CHOHAJIbHOM JIeSATCIbHOCTH

POI U CHCTEMHBIM MBIIICHHEM, [TO3BOJITIOIUMHA
B IIpo(heCCHOHAIBHOM AEeATETbHOCTH HCTIONbB30-
BaTh MaTEMAaTHYECKUE METObI M HHCTPYMCHTHI
JUTSL TIPOBEJICHNST KPUTHIECKOTO aHAIN3a CUTYya-
Ui, MOJIEIUPOBaHMS U TIPOTHO3UPOBAHUS pa3BU-
TUSI IPOLIECCOB U SBJICHUN

KOMHGTCHHI/IH CUHNTACTCA C(l)OpMI/IpOBaHHOI;’I Ha JaHHOM 3Tall€ B Cliydac, €CJIM IOJYUCH-

HBIC PE3yJbTaThl 00YUCHUS O TUCITUTUINHE OIICHEHBI MOJIOKHUTEIBHO (IHaa30H KPUTEPUEB
OIICHUBAHMSI PE3Y/IbTATOB OOYUCHHS «YAOBICTBOPUTEIBHOY, «XOPOIIIOY, KOTIUYHOY). B ciydae
OTCYTCTBHUS MOJOXKUTEILHON OLIEHKH KOMIIETCHIIHSI Ha JAHHOM ITaIe CYMTACTCS HeCPOPMUpO-
BaHHOM.

2 Iloka3aTe/iM OLlEHNBAHUS IVIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-1 «CriocoGeH npuMeHsTh €CTECTBEHHOHAYYHbBIE U O0IIEUHKEHEP-

HBIC 3HAHUA, MECTOAbl MATEMATUUYCCKOI'0 aHaJIM3a U MOACIIUPOBAHHUA, TCOPECTUICCKOI'0 U SKCIIC-

PUMCHTAJIIBHOTO UCCIICIOBAHUSA B HpO(i)eCCHOHaHLHOIZ ACATCIIBHOCTH»

Tabmuna 2.1 — Kpurepun orieHKr WHAUKATOPOB TOCTHIKCHHS KOMITCTCHITUU

Kon u popmynupoBka nHan-
KaTopa JOCTIKEHHUS KOMIIe-
TCHLUH

PeSyJ’IBTaTBI 06yquI/m IO JUCIUIITINHE

Kon
pes-
Ta

Tun
pes3- Ta

Pesynbrar

Kpurepun onennBanms pe-
3yIbTaTOB 00y4eHHS

OIIK-1.1B : Obmamaer mate-
MaTU4eCKOU KyJIbTYpOH U CH-
CTEeMHBIM MBIIUICHUEM, T103-
BOJISIFOIIIMMH B TIpodeccro-
HAJIBHOW JAEATENBbHOCTH HC-
MI0JIb30BaTh MaTeMaTHYECKHE
METO/Ibl 1 HHCTPYMEHTBI JIJIsI
MIPOBEACHUS KPUTHUECKOTO
aHaJu3a CUTyalul, MOAEIHU-
POBaHUS W MIPOTHO3UPOBAHUS
Pa3BUTHS MIPOIIECCOB U SIBJIC-
HUHR

P/II

3HaHue

OCHOBHBIX TOHSTHH, METOJIOB
MaTEeMaTH4YSCKOIro aHaIu3a 1
WX IPUMEHEHHUE B MPoeccH-
OHAJIbHOM JIeSITEIbHOCTH

- [IpaBUJIBHOCTb OTBETA IO
COACPIKAHUIO 3alaHUA; - TIOJI-
HOTa " FJ'Iy6I/IHa OTBE€Ta

P2

YMeHue

MIPUMEHATH METOABI MaTeMa-
TUYECKOT0 aHaJIM3a IpH pe-
IIEHUH 3319

yYMEHHE pelaTh CTaH/apTHbIE
3aJ1a4u Kypca, OCHOBHBIE TH-
IIBI KOTOPBIX pa30OuparoTcs Ha
MPaKTUICCKUX 3aHATHAX

P13

Hasrix

HCTIONB30BAaHUSI OCHOBHBIX
MOHATHH, HOPMYT U METOIOB
MaTeMaTHYECKOTO aHaJIN3a
HPU CAMOCTOSITEIBHOM pellie-
HUH 3a7a4

BJIaJICET HABBIKAMH BBIOOPA
(bopMyJ1, METOJIOB U ITPABUIIb-
HOTO IIO/IX0/1a K PELICHUIO
3aaun

Ta6n1z1ua 3aIlOJIHACTCA B COOTBECTCTBUHU C Pa3aCIIOM 1 PaGoueit nporpamMmbl JUCIHHUIIIINHBI

(Mofyist).

Ta6muia 3 — [lepeyeHb OIEHOYHBIX CPEJCTB MO NUCIHUILIMHE (MOTYITIO)

3 IlepeyeHb OLICHOYHBIX CPEICTB

HaumeHOBaHHE OLEHOYHOTO CPEJICTBA U
KoHTposupyeMble IIaHUpyEMBIE pe- KoHTponupyemble TeMbl npencrasienue ero B OC
3yNbTaThl 00yUeHus JCTHATITAHBI . IpomexyToanas
Texkylmuii KOHTPOJIb
arrecranus
Pl 3HaHWe : OCHOBHBIX MOHA- | | 1 HeomnpenenéHHbIil Teopetnueckuii Tecr
THiA, METONOB MATeMaTH- | yyrerpar onpoc
YECKOro aHallu3a U UX
npuMenenune B npodeccu- | 1.2. Onpenenénnbiii nnte- | TeopeTmueckmit Teer
OHAIILHOM JEATENHLHOCTH rpan orpoc




1.3. HecoOcTBeHHBIH HH- Teopernueckuit Teer
Terpan ornpoc
1.4. Tnddepennnansapie | Teoperndeckuii Teer
ypaBHEHHUS ompoc
Teopernuecknit
1.5. Paner P Tect
orpoc
P12 ‘YMeHue : NpuMeHsTh Me- 1.1. Heonpenenéunslit KonTponbHas Teer
TOJBI MATEMAaTHIECKOTO HHTETpai pabora
aHaju3a MpU PCIICHUN 1.2. Onpenenéunsiii maTe- | KoHTpompHas Tect
3a1a4 rpai pabora
1.3. HecoOcTBeHHBIH HH- Konrtponbnas Teer
Terpain pabora
1.4. Iuddepennuansusie | KonrponpHas Teer
ypaBHEHHUS pabora
Kontponbnas
1.5. Paner p Tect
pabota
PJ3 HaBpIk : HMCTIOJIL30BAHHA 1.1. Heonpenenéuunrit KourponbHas Tecr
OCHOBHBIX IOHATHH, Qop- WHTerpan pa6ota
MYJ ¥ METO/IOB MaTeMa-
THYECKOTO aHAJIN3a MPH 1.2. Onpenenénnsiii unre- | KonrponpHas Teer
CaMOCTOSATEIILHOM pellle- rpai pabora
HUH 3371249 N
1.3. HecoOcTBeHHEII HH- KounTponbnas Teer
Terpan pabota
1.4. Iuddepenmmansapie | KorrponpHas Teer
YpaBHEHUS pabora
Kontponbnas
1.5. Paast P Tect
pabota

4 Onucanue NpoueAypbl OLeHUBAHUSA

KauecTBO chOpMHUPOBAHHOCTH KOMITETCHIIMA HA JAHHOM 3TaIle OIEHUBACTCS 0 PE3YIIb-
TaTaM TEKYIIUX U MPOMEKYTOUHBIX aTTECTAlUN MPH MOMOIIY KOJIMYECTBEHHOW OIIEHKH, BbIpa-
JKEHHOU B Oayutax. MakcuMasibHas cymma 0alijioB 1o qucuuruinHe (Moayino) paBHa 100 Gammam.

. O1eHoYHOe CPEICTBO
Bun yaebHoi = =
Teopernueckuit | KonTposnbHas Tector [Mocemenue | Urorossiit
JIeSITENIbHOCTU Pabota y nocku . Hroro
ompoc pabota Nel-4 3aHATHH TECT

Jlekun 14 5 20
[IpaxTnueckue 20 10 5 35
3aHATHUSL
CamocTosTenbHas 10 10
pabota
20C 16 15
[IpomexyTouHast 20 20
aTTECTALNS
Hroro 14 30 16 10 10 20 100

CymMma 6amioB, HaOpaHHBIX CTYIEHTOM IO BCEM BHJIaM YI€OHOH JEATEIHHOCTH B paMKax
JTUCITUTLIMHBL, IEPEBOUTCS B OIIEHKY B COOTBETCTBUHU C TaOTHUIICH.

Cymma 6aioB

Or1eHKa 110 POMEKy-

O JIMCLH- . XapakrepucTuka kayectBa c(OPMUPOBAHHOCTH KOMIIETEHIIUH
Arel TOYHOH aTTecTalun pAKTEp bopmup H
IUIMHE
CTyaeHT AeMOHCTpHpYeT c(OPMUPOBAHHOCTb AMUCHMIUIMHAPHBIX KOMIIETCHLIHUH,
00Hapy)XMBaeT BCECTOPOHHEE, CHCTEMATUUYECKOe M IIyOoKoe 3HaHHE y4eOHOro
ot 91 mo 100 «OTIUYHO Py p ? Y Y

MaTepHana, yCBOMI OCHOBHYIO JINTEPATypy U 3HAKOM C JIOMOIHUTEIBHON IHTEpa-
TYpO#, peKOMEHIOBAaHHON IPOTrpaMMOH, yMeeT CBOOOJHO BBINOJHSTH MPAKTHUE-




CKME 3aaHus, NPEAYyCMOTPEHHbIE MPOrpaMMOii, CBOOOIHO omepupyer mpHobpe-
TCHHBIMM 3HAHUSAMH, YMEHUSIMH, NPUMEHSACT MX B CHTYal[UAX IOBBIILICHHON
CIIOXKHOCTH.

ot 76 10 90

«XOpOLIO»

CTyﬂeHT JAEMOHCTPUPYET Cq)OpMI/IpOBaHHOCTI; JUCHUIITIMHAPHBIX KOMIICTCHITHIA:
OCHOBHBIC 3HaHUs, YMEHHS OCBOCHLBI, HO JOITYCKAOTCs HE3HAYUTCIBHBIC OIJ_H/I6KI/I,
HETOYHOCTH, 3aTPYAHCHUSA NPU aHAIIUTUYCCKUX OIlCpanudax, Ne€peHoce 3HAHUU U
yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYaAIlH.

ot 61 10 75

«YAOBJICTBOPUTEIILHO»

CTyaeHT AeMOHCTPUPYET chOPMUPOBAHHOCTh AUCHMIUIMHAPHBIX KOMIETCHIUN: B
X0J1e KOHTPOJIBHBIX MEPONPUATHII JOMyCKAIOTCsl 3HAUUTENbHbIE OMINOKHU, MPOSB-
JsIeTCs OTCYTCTBHE OTJEIbHBIX 3HAHUH, yMEHUI, HABBIKOB 110 HEKOTOPBIM JIUCIH-
TUTHHAPHBIM KOMIIETEHIIUSAM, CTYJEHT HCHBITBIBAET 3HAYUTEIbHBIE 3aTPYAHEHUS
IIPU ONEPUPOBAHUYU 3HAHUAMH M YMEHUSIMH IIPH UX NEPEHOCE Ha HOBBIC CHTYya-
IHH.

ot 41 go 60

«HEYOOBJIETBOPUTECIIb-
HO»

VY cryneHTa He cHOPMHPOBaHBI MUCIUILTHHAPHBIC KOMIICTCHIIUH, MPOSBISICTCS
HEAOCTAaTOYHOCTh 3HAHUHN, YMEHUH, HABBIKOB.

ot 0 mo 40

«HEYAOBJIETBOPUTEIIb-
HO»

JIMCLIMIUTHHAPHBIE KOMIETEHIMH He chOopMHUpOBaHbI. IIposBIsieTcss MOTHOE WIIH
MPaKTUYECKU NTOJHOE OTCYTCTBUE 3HAHUM, YMEHU, HABBIKOB.

5 HpnMepnble OLICHOYHBIC CPpEeACTBA

5.1 IlpumepHbIii epevyeHb BONMPOCOB MO TeMaM

Bormpocs! o remam
K teme 1:
1. Uto Ha3bIBaeTCs IEPBOOOPA3HOI?

003N DN b WM W

Cpelu KOTOPBIX €CTh KpaTHBIE.
9. Pa3noxeHne MHOTOWICHAa Ha MHOXHUTENH (CIIydall KpaTHBIX KOMIUIEKCHBIX KOpHEH),

Cpely KOTOPBIX €CTh KpaTHBIE.

Uto Ha3bIBaeTcs paloHaIbHON ApOoObI0?

Kakas npoOp Ha3bIBaeTCs MPaBUILHOMN?

Kakas n1poOb Ha3bIBaeTCsl HEPABUILHON?

Kakue panmoHanbHble ApoOH SBISIOTCSA MPOCTEHIINMU?

CdopmynrpoBaTh NpaBUIO HHTETPUPOBAHUS PALIMOHAIBHBIX APOOEH.

PaccMmoTpeTh ciydan HHTETpUPOBAHUS TPUTOHOMETPHUECKUX (DYHKITHH.

PaccMoTtpeTh ciiydan MHTETpUpPOBaHUS UPPALIMOHATIbHBIX BhIPAKEHUH.

B kakux ciay4asx UCHOJIB3YIOT TPUTOHOMETPUUYECKUE TTOICTAHOBKU?

K Teme 2:

10.
11.
12.
13.
14.
15.
16.
17.

—
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K Teme 3:
1.JaiiTe onpenenenus HecOOCTBEHHOTO MHTErpajia ¢ 0ECKOHEUHOM BepXHel rpaHuLel.

. ChopmynupoBath TeOpeMy 0O epBOOOPa3HbIX OJAHON QYHKIIHUH.

. UTo Ha3bIBaeTCs HEONPEAEIEHHBIM UHTETPAJIOM?

. Chopmynupyiite cBOHCTBa HEONPEIENEHHOTO HHTETpaa.

. 'eomeTpruyeckuii CMbICI HEONTPEAETEHHOTO HHTErpaJIa.

. Kak ocymecTBisieTcst 3aMeHa nepeMeHHON B HEoIpeJeIEHHOM HHTerpasie?

. 3anumute GOpMyITy HHTETPHPOBAHUS 110 YACTSIM.

. Tunbl nHTErpanIoOB, KOTOPbIE OEPYTCS MO YACTSIM.

. UTo Ha3bIBaeTCs MHOTOUIEHOM?

. ChopmynupoBath TeOpeMy O pa3IokKEHUH MHOIOUJICHA HA MHOXKUTEIIH.

. PaznoxeHne MHOrousieHa Ha MHOXKHUTENH (CITyyail KpaTHBIX I€HCTBUTENbHBIX KOPHEH),

. JaitTe onpeneneHue onpenes€HHOro MHTerpaa.

. 'eomeTpuueckuii cCMbICT ONIPEACIEHHOTO HHTETpaa.

. Chopmynupyiite cBOICTBa ONpeAeIEHHOTO HHTETpaIa.

. ChopmynmpoBaTh TEOPEMY O CPETHEM.

. ®opmyna Herorona-JleitbHura.

. PaccMOTpeTs METO1bI MHTErPUPOBAHUS B ONPEACIEHHOM HHTErpAJIe.

. PaccmoTpeTs reomerpuyeckue NpUIIOKEHUS ONpPEAEIEHHOTO MHTEerpaia (B JIeKapTo-
BBIX W MOJISIPHBIX KOOPJINHATAX ).




2. laiiTe onpeaeneHuss HECOOCTBEHHOTO UHTErpaia ¢ 0ECKOHEYHON HMKHEW IpaHHLIeH.
3. [aiiTe onpeneneHrss HECOOCTBEHHOTO MHTErpaja ¢ OECKOHEUHON BEpXHEH M HIDKHEH

IrPAaHULAMHU.

4, [[aﬁTe OIIpEACIICHUA HECOOCTBEHHOI'O HHTErpaja ¢ KOHCYHBIMU IIpEACTIaMU OT pas-

PBIBHOM (DYHKIIHU.

5. Kak omnpenensercst CXOOUMOCTb U PACXOAUMOCTb HECOOCTBEHHBIX HHTETPATIOB?

K Teme 4:

1. Uto Ha3wiBaeTcs nuddepeHIuanbHbIM ypaBHEHHEM?

2. Yto onpenensieT NOpsnok aupdhepeHnanIbHOr0 ypaBHEHUs?

3. Yto Ha3bIBaeTCs peleHus JudpepeHnanbHOro ypaBHeHus?

4. Yro Ha3pIBaeTCs 0OMUM pereHrneM Au(pepeHInaaIbHOro ypaBHEHUS ?

5. Uto Ha3bIBaeTCA YaCTHBIM pelieHueM TuddepeHuanbHOr0 ypaBHEeHU?

6. Uto HaszpiBaeTcs quddepeHIaIbHbIM YpaBHEHHEM MIEPBOTO MOPsIKa?

7. Kak pematorcs auddepeHunanbaple ypaBHEHUS IEPBOTo MOPSIIKA ¢ pa3AesiolMU-

Csl IEpEMEHHBIMU?

8. Kak pemarotcs muHeitHbIe qudepeHIraibHbIe ypaBHEHHUS TIEPBOTO TOpsIKa?

9. Kak pemarorcst ypaBHenue bepuyau?

10. Kak pematorcst onHopoanblie nuddepeHanbubie ypaBHEHUS IEPBOro nopsaka?

11. Yro nazeiBaercs nuddhepeHualIbHbIM YPaBHEHUEM BTOPOTO MOPsIKa?

12. llepeuncnuth TUnbl AudQepeHInaNnbHbBIX yYpaBHEHUN, TOMYCKAIOUUX MOHMKEHUE

MOpsI/IKa.

13. Yro Ha3bIBaeTCs IMHEHHBIM qU(PepeHIMaIbHbIM YPaBHEHHEM BTOPOIrO HOpsiika?
14. Yto nazpiBaeTcs NTUHEWHBIM AuddepeHnnanbHbIM ypaBHEHHEM BTOPOTO TOPSIKA C

MOCTOSTHHBIMH KO3 duiineHramMu?

15. Kak pemarorcss JTHHEHWHBIC OTHOPOIHBIC MU((hEpeHINATBLHBIC YPAaBHCHUS BTOPOTO

MOPSAJIKA C TOCTOSIHHBIMU KO3 puririeHTamMu?

16. 13 gero ckiaapBaeTcs odlee penieHne JMHEHHOro HeoqHopoaHoro auddepennu-

AJIBHOI'O  YpaBHCHUA BTOPOI'O MOpsAAKa € IOCTOSSHHBIMU KOS(i)(l)HHI/IeHTaMI/I?

PAIOB:

K reme S:

. JlaTb ompe/enenre YucIoBOro psjaa.

. Kakue cymMmMBI Ha3bIBAIOTCS YaCTUYHBIMUA CyMMaMH psiia?

. Kakue psipl Ha3bIBAIOTCS CXOASIIUMUCS?

. Kakue psijpl Ha3bIBAIOTCS pacXOIAIIMHECS?

. Kakoii psin Ha3pIBaeTCsi rapMOHUYECKUM?

. ChopmynupyiTe CBONCTBA CXOASIIUXCS PSIOB.

. ChopmynupyiiTe HeOOXOAUMBII MPU3HAK CXOJUMOCTH YUCIOBOTO PAa.

. [lepeunciuth JO0CTATOYHBIC MTPU3HAKUA CXOAMMOCTH YHCIIOBBIX 3HAKOITOJIOKHTEIHLHBIX

—
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- chopmynrpoBaTh MPU3HAK CPAaBHEHUS WM MIPU3HAK CPABHEHMUS B NpeiebHON hopme;
- chopmynupoBaTh npusHak Jlamambepa;

- copmynupoBath npusHak Koru;

- chopMynHpoOBaTH HHTETPATBHBIN MTPU3HAK.

9. Kako#i psi1 Ha3bIBaeTCsl 3HaKOUYEpEeAYOUIUMCS?

10. Chopmynupyiite npusHak JleiiOHuIa 11 3HaKOUEPEAYIOUIETrocs YUCIOBOTO Psa.
11. Kaxkoit psin Ha3pIBaeTCst aDCOMFOTHO CXOISATITMCS ?

12. Kako# ps1 Ha3bIBaeTCs YCIOBHO CXOIALIUMCS?

13. Kakoii psi Ha3pIBaeTCsl (PyHKIIMOHAIBHBIM?

14. Kaxoii psi1 Ha3bIBae€TCsl CTETIEHHBIM?

15. ChopmynupyiiTe CBONCTBA CTEIIEHHBIX PSJIOB.

16. JlaTe onpeneneHne UHTEpBaJIa U paguyca CXOAUMOCTH CTEIIEHHOTO pAJa.

17. Kak pa3ioxuTh QYHKIHIO B CTETIEHHOU psif?

18. Kak MO>XKHO UCTIOJIB30BaTh PSIbI B TPUOIUKEHHBIX BBIYUCICHUSIX?



Kpamxue memoouueckue ykazanus
TeopeTnyeckuii onpoc MPOBOJUTCS MOCIIE U3YYEHUSI COOTBETCTBYIOIIECH TEMbI WIIH TIEPEN
KaKIbIM HNPAKTUYCCKUM 3aHATHCM.

LlIxana oyenku

OreHka Banssr Onucanue
5 14 CTaBHTCS, €CIIU CTYACHT MOJHOCTHIO OCBOMJ MaTepHall
4 11-13 CraBuUTCS, €CIH CTYIEHT JoIrycKaeT 1-2 omuoKu
CraBuTCS, €CIM CTYAEHT U3JIaraeT MaTepHaj HEMOIHO U AOITyCKaeT HETOYHOCTH B ONpeeTIeHIN
3 8-10 TIOHSATHH WK (HOPMYIMPOBKE MPABIII, U3JIaraeT MaTepraj HeMOCIeI0BAaTENbHO 1 JIOMYCKaeT
OIINOKU
CraBuTCS, €CIU CTYACHT OOHAPY)KUBACT HE3HAHHE OTBETa Ha COOTBETCTBYIOIIEE BOIIPOCHI, 10-
2 0-7 MycKaeT OmMOKU B HOpMYITHPOBKE ONpPEACICHHH U MTPAaBIII, HCKaXKAIOLINE UX CMBICI, Oecrops-
JIOYHO ¥ HEYBEPEHHO HM3JIaraeT MaTepHal

5.2 Ilpumepsl 3a1aHUI 1J151 BHINOJHEHHSI KOHTPOJIbHOU PadoThI

KonTpoabHas padora a4 3204H0ii GopMbl 00y4YeHUsI

3ananuel. HaiiTu uHTerpasl.

(\/X—l)3 X 2 2
1. j—dx. 2. Ix-? dx. 3. J'In(4x +1)dx. 4, J'(x +7x+12)cos 6 xdx .
X

6x2 +5x-1

(x + 1)(x + 2)

7 —8x 2x3 +5

I

6x2 +14 x +10

(x =1)(x + 2)2

dx.

dx.8.J'

5j dx.7.f

3x+1
9 J. dx
“J(1=sin x)sin x

0

3aganue 2. BeluMciIuTh HHTErpal J xe
1

2

—2x?
*dx.

3amanue 3. a) BeraucnuTs miomnaab GUrypbl, OrpaHHIEHHON JTMHUSMIE;
0) Haiitn o0beM Tena, MOMyYeHHOTO BpallleHHeM IUIOCKOH (HTYpBI, OrpaHuYeHHON

3
JIUHUAMU Y = X, Yy =2, X =0, BOKpyr ocu Oy.
B) BeIumciuTe NIMHY 1yTy KPUBOMH, 3aJaHHOM ypaBHEHUSIMHU

= 4(cost + tsin t),

0<t<2r.
y = 4(sin t —tcost),

3ananue 4. Haiiti yacTHOe penieHue (4acTHbIN MHTErpan) AudQepeHnnanbHoro ypaBHe-
2
HHS IIEPBOIO IOpsAKa: (x 24 1)y —2xy = (1+ x? ) .

3ananue 6. Haiitu yacTHOe pemeHne qudpepeHaIbHoro ypaBHeHUS BTOPOTO Mopsi-
Ka, yIOBJIETBOPSIONIEE HAYAIbHBIM yCIOBUAM: y" 5y '+ 6y = (12x-7)e ", y(0)=0,

y'(0)=0.

n2

3aganue 7. MccnenoBaTh Ha CXOAUMOCTb YHUCIIOBOH psifl ¢ OOIIUM WIEHOM U, = ——— .
(n+2)!




o0

n
3aganue 8. MccnenoBarh Ha CXOAUMOCTD CIAEAYIOLINE Pl Z —_—
n:n/n(Z + n2>

3aganue 9. MccnenoBaTh Ha aOCOMIIOTHYIO MM YCIOBHYIO CXOAMMOCTD PSifl

2n+1
¢ 06w ureHoM u, = (-1)" ———.
n(n+1)
y (x+1)"
3ananue 10. HaiiTi 06:1aCTh CXOMMMOCTH Psifia © OGIIMM WICHOM U, = ———.
2 (n+1)

Kpamxue memoouueckue ykazanus

[Tpu BBIMOHEHNH HEOOXOAUMO COOTIOIATh CICAYIOIINE PaBUIIa;

1) cTyeHT MOJKEH BBIMONHSITH 3aJJaHKs TI0 BAPUAHTY, HOMEP KOTOPOTO COBIAAET C TO-
cienHer nudpoi ero yuebnoro mudpa;

2) Ha OOJIOKKE TETpaau JODKHBI ObITh OTYETIIMBO HANKMCAHBI (PaMUIIUS CTYICHTA, €ro
WHULAAIIBL, UADP;

3) pemieHus 3amad HAJO pacmojaraTh B MOPSIKE HOMEPOB, YKa3aHHBIX B 3aJaHHSX, CO-
XpaHsisi HoMepa 3ana4. [lepen pemeHneM Kaxaoi 3a1a4i He0OX0IUMO MOJTHOCTHIO BBIMKUCATH €€
yCIIOBHE;

4) perieHus 3a7a4 CiIeayeT U3JiaraTh MOJPOOHO U 3alUChIBATh aKKYPaTHO, OOBSICHSISI BCE
JEHCTBUS U JIeast HeOOXOIUMBIC YSPTEHKH.

HlIxana oyenxu

OrneHka Bamsr Onucanne

3a4TCHO 30 3agaHus BBIIOJHEHBI MOJHOCTHIO M MTPAaBWIIbHO, paboTa 0(opMIIeHa COTIACHO TPEOOBAHUSIM.

3aaHus BBIIOJIHEHBI IIOJTHOCTHIO M IPAaBUIIBHO, paboTa 0h)OpMIICHA COITTaCHO TPEOOBAHMUSM, pellie-

3a4TEHO 23-29
HUSL COJIEPIKAT HEKOTOPHIE HETOYHOCTH M HECYIIECTBEHHBIE OIUOKH.

3amaHus BBINOJIHEHBI YaCTUYHO, C CYIIIECTBEHHBIMH OIIMOKaMu, paboTa oopMileHa He 1o TpeOoBa-
HISIM.

He 3aureHo | 17-22

HE 3a4TEHO 0-17 3agaHus HE BBHITIOIHEHBI WK BHIOJHEHB HENPABUIIBHO.

5.3 Ilpumepsbl TECTOBBIX 3aJaHUI

HTOoroBnii TeCT MO AMCHHUIIMHE
1. Heonpenen€Husiii MHTETpa J' cos(2 + 3x)dx paBeH

1+ %sin( 2 + 3x)
1

2)C - Esm( 2 +3X)
1

3)C - gsm( 2 +3X)

1
4)C+§sin(2+3x)
2. Heonpenenéuuelil HHTErpan I (x + 4)e “dx paBeH
D-e X (x+4)-e " +cC
2)-e X(x+4)+e X +C
e M(x+4)-e *+C

e *(x+4)+e *+C
1

o 8dx
3. OnpeneneHHblid HHTETPal j—a paBeH ....
o (1+ x)



4. TInouraas GUrypbl, OrpaHUYEHHON CHU3Y TpaGUKOM QYHKIUH y = X —1, CBEPXY
0Cbl0 OX , CJIEBA U CIIPaBa MPAMBIMU X = —1 M X =1 COOTBETCTBEHHO, PaBHA

20
1) 5
4
2) 3
11
14
4) 5
5. i HecoOCTBEHHBIX UHTETPasioB (1) I 5 :):L ) u(2) ISX dx BEpHBIM SBIISIETCS YTBEP-

KIICHUE
1)o6a uHTETpaNa CXOasITCs
2)o0a uHTErpaga pacxoasTcs
3)(1) cxonures, (2) pacxoauTcs
4)(1) pacxonures, (2) cxoauTes

6. AuddepennnanbHoe ypaBHEeHUE y' — 2xy = In x +1 sBIsETCS

1) muHEHHBIM

2)0AHOPOIHBIM

3)ypaBHeHuem bepuymm

4)ypaBHEHHUEM C Pa3JICAIOMIUMUCS TIEPEMEHHBIMU

7. Ans pemenust quddepeHInanbHOro ypaBHeHUs y” — 2y’ + y = 0 clIeayer
1)HenocpeCTBEHHO IPOMHTETPUPOBATH ITO YpaBHEHUE

2)cnenaTh MOJACTAHOBKY y' = p, y" = p
3)caenath NOJCTAHOBKY y' = p,y” = pp’

4)cocTaBUTh U PELIMTh XapaKTePUCTUUECKOE YPABHEHUE

’

8. Obuee permenne qudhepeHIaTbsHOTO YpaBHeHUS Y + 2y’ +10 y = 0 ©UMEeT BU]L

1)e *(C, cos 3x + C, sin 3x)

2)C, cos 3x + C, sin 3x

3) C cos 3x

4) C sin 3x

9. UacTHOE penieHne HEOJHOPOTHOTO TMHEHHOTO auddepeHaIbHoro ypaBHEHHs BTO-
poro mopsiika y” + y' = 3x -e* UMeeT BH]

1)(Ax +B)-e”

2) Ax -e*

3)3Ax -e”

4)(Ax +B)-e*-x

1 2 3 4
10. Ipemen obmIero wieHa psiia —+ —+ —+ — + ... PaBeH .....
2 3 4 5

11. Ecnu qy1st cTENEeHHOTO psijsia Z a (x+5)" pagmyc cXoIUMOCTH R = 7 , TO HHTEpBa-
n=0
JIOM CXOJIMMOCTH SIBJISIETCS
D(-7:5)
2)(-5;7)



3)(-12; 2)
4)(-2;12)

12. Ecnu s crenenHoro paaa » a (x +1)" MHTEpBaIoM CXOAMMOCTH siBjseTcs (-5; 3),

n=0

TO paJuyC CXOJAMMOCTH R PABCH ....

Kpamxue memoouueckue yxkazanus
[ITM coxepxat TeCTOBBIC 33JJaHUS C BBIOOPOM OJTHOTO OTBETA WJIM BBOJ| YHCJIA.

LlIxana oyenku

OreHKa Bamier Omnucanue

5 19-20 | 3apmanHue BBIIOIHEHO MOJHOCTHIO M AOCONIOTHO MPABUIIBHO.

3a,E[aHI/Ie BBITIOJTHEHO IOJHOCTBIO U IPABUJIBHO, HO PEIICHUE COACPKUT HEKOTOPHIC HETOYHOCTHU U HE-

4 16-18
CYIIECTBEHHBIE OIINOKH.

3 9-15 3agaHue BEIIIOJIHEHO HE TOJHOCTBIO, C CYIIECTBEHHBIMHU OIIHOKaMH, HO MOJX0M K PELISHHIO, Hies pe-
IICHHMs, METO]] IPaBHJIGHBL.

2 1-8 3agaHye BEIITOJIHEHO YaCTUYHO, HMEEeT OIINOKH, OCYIIIECTBIICHA ITOTIBITKA PEIICHNS Ha OCHOBE TIpa-

BWJIBHBIX METOJIOB M HCH PEIICHNA.

5.4 IIpuMepbI TECTOBBIX 3aJaHUH

Tecr 1

1. Heonpenenénuelii nuTErpan '[ ( — paBeH

1-4x)
Hc+ L
4(1- 4x)*
2)C - L
4(1- 4x)*
3)C + !
16 (1 4x)*
4)C - !
16 (1 - 4x)*

2. HeonpeneneHHblil HHTErpa J' paBeH

dx
V1-10x?
1) arcsin Jiox+

X
2)arcsin —— + C

Jio

1
3) ——arcsin V10 x + C

V1o
1 X
4)\/B \/B+C

3. Heonpenen€HHplil HHTErpa J' (x + 2)e*dx paBen

arcsin

3x

1 1
D= (x+2)-=e3* 1 ¢
3 3

3X

1 1
2)=e(x+2)- = 4 C
3 9

1 1
3)=eF(x+2)-=e¥ 1
9 9




1 1
A= (x+2)- =¥ 1 C
9 3
4. VCcTaHOBUTE COOTBETCTBHE MEXKy HHTEIPaJOM M €ro 3HaYeHUEM
1)jsin3 X - €0S X - dx
2) [e” -sine” -dx
sin x - dx

3) [

cos X

dx
4) |
1—x2

BapI/IaHTI)I OTBECTOB:

1
A) —In
)2

1+X
+C

1-x

1
B) =sin*x+cC
4

1

COoSs X

+C

C)

D) —cose® +C
5. MHOXeCTBO MepBoOOpPa3HEIX GYHKIHH f (X) = ¥X HMeeT BU
1) %3\/7‘ ic
1
x®
3) %/XT +C
4) %%/XTl +C

2)

. 9 .
6. Haiigure nepooOpasnyro GyHKmu f (x) = 4x? 4 — rpaduk KOTOpOH MPOXOAUT
X

gepe3 Touky M (3;-2)

3
1) F(x)= > -2 _35
3
3
NE(x) = 24

3) F(x):8x—g—2
X

7. IlepBooOpa3HbiMu GyHKIUU f (X) = x* +3x sBIsIOTCS

5
1) X i6x?
5
2) 4x%+3
5
3
3) XL
5 2

4) 4x3+3+C

2

+C



3x2

2

+ 2

5 X
)?+

8. Heonpenenénnplii uuterpai | paBeH

9+ X

1)In|9—x|+C

2) In|9+x|+C

1
3) —arctg £ +C
3 3
dx

(x —1)(x2 + 9)

9. IloppIHTErpabHYI0 QYHKIMIO HEONPEAEICHHOTO MHTErpana | MOKHO

Pa3NoXKUTh HA CyMMY JIpo0Oeil Buaa

A Bx + C
+—

1) Z
x=1 x%49

A B

+2—

x=1 x%49

A B C

3) + +
x-1 x+3 x-3

A Bx

+2—

x=1 x%49

2)

4)

Jxd

10. Heonpenenennplii uaTerpan | (3 X
x -1

X
Q/;+9

) Haxoa4AT ¢ IOMOIIBIO IMMTOJCTAaHOBKH

1) x='[30
2) x=t®
3) x=t%
4) x =1t

Kpamkue memoouuecxkue ykazanus
I[ITM copepxaT TeCTOBBIE 3aJaHHUsI C BHIOOPOM OJHOTO WM HECKOJIBKUX MPABHIBHBIX

OTBCTOB, BBOJ YHCJIa

IlIxana oyenku

Ornenka Bbamnel Omnucanue

5

4 3a/1aHue BBITIOJHEHO MOJIHOCTHIO M A0COJIFOTHO IIpaBUJILHO.

3aHaHI/IC BBITIOJTHEHO IMOJIHOCTBIO U IPABUJIBHO, HO PECIICHUEC COACPKUT HEKOTOPBIC HETOYHOCTHU U

4 3
HECYIICCTBCHHBIC OIIMOKH.

3 2 3aHaHI/IC BBITIOJTHEHO HE MOJHOCTBIO, C CYIIECTBECHHBIMU OHII/IGKaMI/I, HO ITOOX0/] K pEHICHUIO,
HICsA pEIICHUA, METO/I IIPpaBUJIbHBI.

2 0-1 3a7aHKe BBIITOJIHECHO YaCTHYHO, UMECT OLHI/IGKI/I, OCYIICCTBJICHA MOIBITKA PEIICHNS HAa OCHOBE

NpaBUJIbHBIX METOJI0B U uaeﬁ PECUICHMA.

5.5 IIpuMepbl TeCTOBBIX 3a1aHUI

Tect 2

1

1. Onpenenenublit nHTErpan [(8x +6x” - 9)dx paBeH ....
0

2. Tnomwans GUrypel, OrpaHUYEHHON CHU3Y Tpa@UKOM QYHKIUH y = X° + 2X — 3, CBEPXY

oCcbr0 Ox , CJIeBa U CIIpaBa NPSIMBIMHU X = —3 U X =1 COOTBETCTBEHHO, paBHA




32
1)—
)3

20
2)—
)3

25
3)—
)3

14
4)—
)3

T
3. OnpenienieHHbIA HHTETPANl [ x - cos X - dx  PaBEH ...
0

©

d
4. JIns HecoOcTBeHHBIX HHTErpajioB (1) _[ X

dx °
_— 2
13,(X+2)5 I/I()'£X+5

BECPHBIM SABJIACTCA

YTBEPXKICHHE
1)o6a uHTETrpaza CXoasaTcs
2)o0a uHTErpajga pacxoasTcs
3)(1) cxonures, (2) pacxoauTcs
4)(1) pacxoaures, (2) cxoauTes

5. YcTaHOBHUTE COOTBETCTBHE MEX/Y 3alITPUXOBAHHBIMU (PUT'YpaMH U OTIpe/IeIeHHbIMU UHTE-
rpajiaMu, KOTOPBIE BBIPAXKAIOT IIOLIAIU 3TUX (HUTYD.

1. 2.

A A

3/2

1/2 [/: 1+l‘2

Y

Y

I
I
I
I
|
I
I
I
X D V2 X

<
>

Y

BapI/IaHTBI OTBCTOB!:



32 y S y
i 3 1+x
A) | n J|z- ox
J 2 L ) )
/2 o= =
342 JIr
2 x 203
B | Z\Faix no[5-2 = |dx
© V3 AVERE
32 2 2
- - -
B [[2-2) | E) HTxaix
1] 1] =

T
6) Beruucnuts uaTerpan [ (x +1)-sin x - dx

0
1)-2
2) m+2
3) -7-2
4)0

7) Haiitu 00beM Tesa, OIydeHHOTo BpalieHueM BOKpYT ock OX KpUBOJMHEHHOM Tparieluy,

OTrpaHUYEHHON Mmapaboion y 2 _9x , Ipsimoii X=3 1 ockro OX
1) 8z
2) 9
3) 67
4) —9x

2dx

+00
8) HecoOcTBenHEIil MHTErpan | SIBJISIETCS
1

1) pacxoasmmmcs
2) CXOASIIIMUMCS

Kpamxue memoouueckue yxazanus
I[ITM copepxaT TecTOBbIE 33aJaHUSI C BHIOOPOM OJHOTO WJIM HECKOJIBKUX IMpPaBHIIbHBIX
OTBETOB, BBOJI YHUCJIA.

IlIxana oyenku

Ouenka | bamaer | Onumcanue

5 4 3aaHre BBITIOJHEHO MOJHOCTHIO U a0COIIOTHO MPABHIIBHO.

3aZ[aHI/Ie BBIIOJIHEHO MMOJIHOCTBIO U IPAaBUJIbHO, HO PEIICHUE COACPIKUT HEKOTOPBIC HETOYHOCTH U HECYLIE-

4 3
CTBEHHBIC OIIUOKH.

3 2 3aﬂaHI/IC BBIIIOJTHEHO HE MOJIHOCTHIO, C CYIIECTBCHHBIMU OHII/I6K3MI/I, HO NTOAX0J K PECUICHUIO, NI PCIICHUA,
METO/] IPABUJIbHBI.

2 0-1 3aﬂaHI/IC BBIIIOJIHEHO YaCTUYHO, UMCCT OHH/I6KI/I, OCYIICCTBJIEHA NMOMBITKA PEIICHUA HAa OCHOBE IPABUJIBHBIX

METOJIOB U UJIeH pPEUIeHHUS.

5.6 IIpuMepbI TECTOBBIX 3aJaHUH

Tect 3

1. AuddepenunansHoe ypaBHEeHHE 3(X 2 y+y)dy +42+y 2 dx = 0 sBNIsIeTCA
1)muHeHbIM

2)0IHOPOTHBIM

3)ypaBuenuem bepryrmm
4)ypaBHEHHEM C pa3/ICSIONUMUCS TepEMEHHBIMU



2. s pemenus qudQepeHnnan-Horo ypaBHeHus yy” — y'? = 0 cieayer
1)HEenocpeCTBEHHO IPOMHTETPUPOBATH ATO YpaBHEHUE

2)caenarh MOJACTAaHOBKY y' = p(x), y" = p
3)caenarh noACTaHoBKY y' = p(y), y" = pp’

’

3. O6mee pemenue quddepeHINATEHOTO YpaBHEHHS Y — 25y = 0 ©UMEET BH/T

1)c, +C,

2)e* +e

3)c,e”™ +Ce™

4cEe™ +e™)

4 YacTHOE perieHrue HeoTHOPOTHOTO JIMHEHHOTO MU (hepeHIINAILHOTO YpaBHEHUS BTO-
poro mopsiika y” + y' = 3x-e * UMEeT BH]

1)(Ax +B)-e”

2)Ax -e "

3)(Ax +B)-e*-x

4)3Ax e

5. Eciim y(x) - pemieHue ypaBHEHUs y' = y

. JIOBJIETBOPSIONIEE YCI0BUIO Yy (1) = -1,
X j—

Toraa y(1,5) paBHO ...

6. Jlano muddepeHnmanbHoe ypaBHEHUE y” +5y’'+ 6y =0 . Torma COOTBETCTBYIOIEE
EMY XapaKTCPUCTUYCCKOC YPABHCHNUEC UMECT BU/J

1) 1+5k + 6k% =0

2) k2 +5k +6=0

3) k?-5k-6=0

4) k? -5k =0

7. Cpeau mepeuuciieHHbIX Au(depeHnaIbHbIX YpaBHEHUH ypaBHEHUSIMU BTOPOTO TO-
pAaKa SBISIOTCS

1) y”+9y’+6y:x3
2) xy'+8y—x+5=0

0
3)y2 =0

Ox
2
d d
4) 2x y+x—y+y:0
dx dx

2

0 0
5) x y+xy—y+x2=y
8X2 oX

8. ITopsnok nuddepeHaaTbHOro ypaBHeHus: y” +9y” + 6y = x —4 paBeH....

9. YcraHoBHTE COOTBETCTBUE MEXAY AU PepeHINaTbHBIMA YPAaBHEHUSIMU U UX OOIIUMHU
WHTETpalaMu

1) y'-14x2y =0
2) y'—7x6y=0
3) y'=14xy



BapuaHTbl OTBETOB:

A) In|y|: x* 4 c
b) In|y|= 7x% +C

B) In|y|= x" +C

10. YacTHoe penieHre HEOJHOPOIHOTO JIMHEHHOTO JU(depeHIINaTIbHOTO YPaBHEHUS
BTOPOTO IIOpsAAKA y" + y = 3sin X UMEET BUJ

1) Asin x + B cos x

2)(Asin x + B cos x)x

3) Ax sin x

4) Ax sin x + B cos x

Kpamkue memoouueckue ykazanus

I[ITM copepxaT TECTOBBIE 3aJlaHUSI C BHIOOPOM OJHOTO WJIM HECKOJIBKUX IMPABHIIbHBIX
OTBETOB, BBOJI YHCIIA.

IlIxana oyenku

OneHka bannsl Onucanue
5 4 3agaHue BHITOJIHEHO MOJHOCTHIO M a0COIFOTHO NPABHIIBHO.
4 3 3aj1aHue BHIIOJIHEHO HOJHOCTBIO U MIPABUIIBHO, HO PEIICHUE COJECPKUT HEKOTOPbIE HETOYHOCTH U
HECYIECTBEHHBIEC OIITHOKH.
3 2 3aj1aHue BHIIOJIIHEHO HE MOJHOCTBIO, C CYIIECTBCHHBIMH OIIMOKAMHM, HO TIOAXO0] K PELICHHIO,
ujiest pelieH s, METO] IPaBHIIbHBL.
2 0-1 3agaHue BHIITOJIHEHO YaCTUYHO, UMEET OIINOKH, OCYIIECTBIICHA ITOTIBITKA PEIICHHs] HA OCHOBE

IpaBUJIbHBIX METOJOB U I/Iﬂei;l PECUICHMS.

5.7 IIpuMepbI TECTOBBIX 3aJaHUT
Tecr 4
4 7 10
2 + 2 + 2 + 2
1"+1 2°+1 3°+1 4°+1
2. YCTaHOBUTE COOTBETCTBHE MEXKIY YMCIIOBOHM TOCIEIOBATEIBHOCTRIO U (popMysion ee
o0uiero ujieHa

1. [Ipenen obmiero wieHa psa + ... PaBEH ...

5 10
11—, = .
4.21'8.3l
2 2.2 22.3 2%.4
n o
3 9 19
3) T T T e
21 41" 61

BapuanTel oTBETOB

n
A) un:ﬂ
n!
2
n®+1
B) up =~ —
2 -n!
2
C) un:Zn +1
(2n)!

o0

n
3. Ecou uist cTeneHHoro psiga Y a, (x +1)" paauyc CXOAUMOCTH R = 4 , TO HHTEPBAIOM
n=1
CXOOUMOCTHU ABJIACTCS

D14




2)(-5; 3)
3)(-3; 5)
4)(-4; 4).
0
4. Ecnn st creneHHoro psiga Y a, (x + 3)" unTepBanom cxonumoctu seusercs (-10; 4),
n=1
TO PafMyC CXOIUMOCTH R paBeH .
5. yCTaHOBI/ITe COOTBCTCTBUC Me)KI[y 3HaKOHepeMeHHBIMI/I pﬂ,ﬂaMI/I U BUJaMH CXOOUMO-
CTH.
1) abCcomOTHO CXOAUTCH.
2) YCIIOBHO CXOIUTCA.
3) pacxoauTcsi.

BapI/IaHTI)I OTBECTOB:

A) ¥ (-1)"8";
n=1
2 (=1)" .
B) ¥ ,
n=1 (n + 4)'
2 (-1)"
C) X
n=1 N+5
5 5 o (_ l)n on
6. BTopoii usieH 4nciioBO MOCaeI0BaTeIbHOCTH > ————— paBeH....
n=1 n
o ® 3n-2
7. Hccenenyiite cXoouMOCTb psiga >,
n=1 N+5

1) aGCOIFOTHO CXOIUTCA.
2) yCIIOBHO CXOJUTCS.

3) pacxoaurcs.

4) cxonutcs

. * ~4)"(n-2
8. Uccnenyiite cxoquMocTh psaa >, w npu x =5
n=1 n+5

1) aGCOMIOTHO CXOTUTCHL.
2) yCIIOBHO CXOJUTCS.

3) pacxoaurcs.

4) cxoaurcst

9. Jlnst vcceioBaHus CXOTUMOCTH psiia ;: 3 MPUMEHSIOT
n=1(n+5)!

1) npusnak JJanambepa

2) mpenenbHbIN MPU3HAK CPABHEHHS

3) npusHak JleliGHuIIA

4) unTerpanbHbIi npu3Hak Komm

5) mpusnak Kormm



10. JInst uccaenoBaHus CXOUMOCTH psijia

MIPUMEHSIOT

o (1
2:«/—

1) npusnak J{amambepa

2) npenenbHbINA IPU3HAK CPAaBHEHUS

3) npusHak JleiiOHuIa

4) nnrerpanbHbii npu3zHak Komm

5) mpuznak Ko

Kpamxue memoouueckue yxkazanus
I[ITM copepxaT TECTOBBIC 3aJJaHUSI C BHIOOPOM OJHOTO WIJIM HECKOJBKUX IMPaBUIbHBIX

OTBETOB, BBOJ YMCJIa
IIxana oyenku

OrneHka Bamner Onwncanne
5 4 3agaHue BHITOJIHEHO MOJHOCTHIO M a0COIOTHO NPABHIIBHO.
4 3 3agaHye BHINIOJIHEHO MONHOCTHIO U IPABUIIBHO, HO PEIICHHE COAEPKUT HEKOTOPBIE HETOUHOCTH U
HECYIECTBEHHBIEC OIITHOKH.
3 2 3aj1aHue BHIIOJIIHEHO HE MOJHOCTBIO, C CYIIECTBCHHBIMH OIIMOKAMHM, HO TIOAXO0] K PELICHHIO,
UJiesl PELICHHSI, METO NPABHIIBHBL.
2 0-1 3agaHye BHIIOJIHEHO YaCTUYHO, UMEET OIINOKH, OCYIIECTBIICHA ITOTBITKA PEICHHUS Ha OCHOBE

IIpaBUJIbHBIX METOJIOB 1 unen PECUICHMS.
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

LlensiMu OCBOCHHS IMCHUILTHHBI «MaTeMaTHUeCKUil aHaIu3 MOAYJIb 2 SBIISIOTCS

HU3YUCHUC OCHOBHBIX MAaTCMATUYCCKUX HOHﬁTHﬁ, HUX B3aMMOCBA3U U PA3BUTHA, 4 TAKKEC
OTBEYAIOLIUX MM METOJOB pacyéra, MCIOJb3yeMbIX IJIsl aHAIM3a, MOACIUPOBAHHS U PEIICHHS
IMMPUKJIAAHBIX 3a1a4.

3a1a4u OCBOCHUSI AUCIMILTHHBL: PAa3BUTHE AITOPUTMHYECKOTO U JIOTHYECKOTO MBIIILICHHS
CTYJICHTOB, OBJIAJICHHE METOJIaMHU MCCIICJIOBAHMUS M PEIICHUS MAaTEMaTHYECKUX 3a/1a4, BBIPaOOTKa
y CTYICHTOB YMEHHs CAMOCTOSTEIFHO PACHIUPATh CBOM MAaTeMaTHYCCKUE 3HAHUS U MPOBOAUTH
MaTeMaTUYCCKUI aHaIn3 MPUKJIIAAHBIX HHXXCHCPHBIX 3a/1a4.

[TnaHupyemMbIMU pe3yJabTaTaMu 00y4YCHUs 110 TUCHUILIHHE (MOIYJIO), SIBISIFOTCS 3HAHUS,
yYMEHMsI, HaBbIKU. [lepeueHp IIaHUpyeMbIX pe3ysIbTaToB OOyYeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS OO0pa30BaTENbHOM IMPOrPaMMBL,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3Yy4eHUs TUCIUIUIMHBI (MOLYJIS)

PesynbTarel 00yueHus O JUCIUILTUHE
Koa u Komu
Haspanue OITOII hopMyIrpoBKa
BO, (GopmynHpoBKa HUHJUKaTOpa Kox
COKpaILlEHHOE KOMITETEHIHH JOCTHXKCHUS pe3yib DopMynupoOBKa pe3yybTaTa
KOMITIETEHIIUH
TaTta
15.03.04 OIIK-1 : ITpumenste | OIIK-1.1k : 3HaHWE | OCHOBHBIX MOHSTHN U
«ABTOMaru3anus | ecrectBeHHOHayuHble | OOnanmaer CBOWCTB 0OBEKTOB
TEXHOJIOTHYECKUX | W OOIIECHHKCHEPHBIE | MaTeMaTHIECKOU MaTeMaTHYECKOT 0
MIPOLIECCOB U 3HaHUsI, METOIbI KYJbTYPOU U aHaJIM3a
MIPOU3BOJCTBY» MaTeMaTHYECKOT O CUCTEMHBIM VYMeHne | IPUMEHAT METOJIBI
(b-AT) aHanuza u MBIIIJIEHUEM, MaTeMaTHYECKOT 0
MOJIETTUPOBAHUS B M03BOJISIIOIINMH B aHaJIN3a TPH PEICHAN
npogecCHOHATBHOM po¢eCCHOHATBHOM 3ama4
JACATCIBbHOCTHU JCATCIIBHOCTHU Haspix HUCIIOJIB30BAaHUA
HCTI0JIb30BATh OCHOBHBIX IOHSTHH,
MaTE€MaTU4YCCKHUE q)opMyH U METOJIOB
METO/bI U MaTEMaTUYIECKOI 0
UHCTPYMEHTBI 1JIA a”anu3a 1npu
IPOBCACHHUS CaMOCTOSITETLHOM
KpUTHYECKOTO 5 peleHnu 3ana4y
aHaJIM3a CUTYyalUi,
MOJEIMPOBaHUs U
MIPOTHO3UPOBAHUS
pa3BuTHA
MIPOIECCOB U
SIBJICHUI

B mpomecce ocBoeHUS TUCIUIUIMHBI PEMIAIOTCS 3a/ladll BOCIHTAHUS TapMOHUYHO
Pa3BHUTOH, MATPUOTHYHOW M COIMAILHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHUHCKHUX TyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MpeACTaBICHHbIC
B Tabimie 1.2.

Tabmuua 1.2 — [{eneBble OpueHTUPHI BOCIIUTAHUS

BocnuTartebHble 321241 ®opmupoBanue HEHHOCT el IleneBbie OpHEHTHPBI

(I)OpMI/IPOBaHI/le rpamancxoifl MO3UIUU U TTATPUOTU3MA

®dopMupoBaHHe YyBCTBa TOPAOCTH 32 [MarpuoTnsm Tpynomobue
noctmxenus Poccun I'pasknaHCTBEHHOCTD JlunepctBo




(I)Ole/IPOBaHPle AYXOBHO-HPABCTBCHHBIX HeHHOCTeH

YMmenue paboTaTh B KOMaHIE U
BocnuTtanue HpaBCTBEHHOCTH, Bzaumonomomp u

B3aMMOIIOMOIIb
MUJIOCEPIIUS U COCTPATAHUS B3aUMOYBAKCHHE

KommyHHKa0enbHOCTD

®opMHpoBaHHe HAYYHOT0 MHPOBO33PEHHS M KYJbTYPbI MbIIIJICHHUSA

Oco3HaHue [EHHOCTH

Pa3BuTHe TBOPUECKUX CIIOCOOHOCTEN U B3aumonoMonis u npodeccun
yYMEHHUS PeliaTh HECTAHIAPTHBIE 3a1a41 B3aUMOYBaKEHHE I'uOKOCTH MBILLIICHUS
JIr0603HaTENLHOCTD

®opmMupoBaHUEe KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbI 001IEHH ST

BoCIHTaHHe KyILTYPEL AHATOra i Komnexkrususm J1o6poskenaTelbHOCTh |
YIRTYP . B3anmonomors u OTKPBITOCTh
YBaKEHUSI K MHEHUIO JIPYTHX JFOJEH
B3aMMOYBaKEHUE KommyHHkaGensHOCTh

2 Mecto aucuuniuHbl (MoayJisi) B ctpykrype OIIOIT

HucuuruinHa «MaTteMaTH4ecKuil aHaju3 MOyJIb 2» OTHOCUTCS K 0a30Boi yactu «bioka
1  Hucuumiueel (Moxynu)» yueOHoro miaHa HampasieHus 15.03.04 Apromarusanus
TEXHOJIOTUYECKUX MTPOLIECCOB U TPOU3BOJICTB.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0vemM aucHUIUIMHBL (MOJYJSI) B 3a4eTHBIX €AMHUIAX C YKa3aHHEM KOJHYecTBa
aKaJIeMUYECKUX YacoB, BBIJCICHHBIX HAa KOHTAaKTHYIO paboTy ¢ oOydaromumucs (1o BUAaM
y4eOHBIX 3aHATHI) M HAa CAaMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IuUIE 2.

Tabnuia 2 — O0miast TPy 10€MKOCTh JUCITUTITUHBI

Tpyno- O0BbeM KOHTAaKTHOM paboThI (4ac)
Cemectp | emkocTh
(0DO)
Hassanue OITOIT @opma Yacts WA Breaynu- CPC Popma
o0yye- AynuropHas aTrec-
BO st VII Kypc TOpHas S
(300, (3.E) | Beero 1
0300) nex. | mpak. | mab. | ITA | KCP
15.03.04
ABTOMaTH3aIUs
TEXHOJIOTHYECKUX 00 bl.b 3 4 73 36 36 0 1 0 71 €]
TIPOLECCOB U
POM3BOJICTB

4 CTpyKTypa U cojiepKaHue TUCUUILTHHBI (MO1YJIs1)

4.1 CtpykTrypa aucuunjanHbl (MoayJs) aias OP@O

TemaTudeckuii miaH, OTpaKAIOIIMK COAEpKAHWE TUCHIUIUIMHBI (TIEpeueHb pa3/iesioB U
TeM), CTPYKTYPHUPOBAHHOE 0 BUIaM YUYE€OHBIX 3aHITHH C YKa3aHUEM X 00bEMOB B COOTBETCTBUHU
¢ yueOHBIM TUIaHOM, TIpHBeCcH B Tabmuie 3.1

Tabnuma 3.1 — Pazaensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU NEeSATeTbHOCTH U (HOpMBI
Tekymero Koutpods aiast OPO

| Ne | HaszBanue TeMsl | | Kos-Bo 4acoB, OTBEICHHOE Ha | Dopma |




Kog pe- TEKYyLIEro KOHTPOJIS
3yJIbTaTa Jlex [Ipakr JIa6 CPC
00y4eHust

KOHTpOJIbHAs paboTta

1 | Heonpenenéunerii uHTErpai 8 10 0 20 Nel, Teopernueckuit
omnpoc, Tect Nel
WHAUBUYaJIbHOE
nomaiirHee 3aganne Nel,
TEOPETUUECKUH OIpOoC,
TecT Ne2
HWHIUBUTyalIbHOE
nomaiirHee 3aganne Nel,
TEOPETHUUECKUH OIpOC,
TecT No2

KOHTpOJIbHAs paboTta

8 8 0 13 Ne2, reoperuueckuii
ornpoc, Tect Ne3
WHAUBUYaJIbHOE
nomariHee 3aganue Ne2,
TEOPETUUECKUH OIpOoC,
TecT No4

2 | Omnpenenéunslit nHTETpa 8 6 0 12

3 | HecoGcTBeHHEIH HHTETpaT 2 2 0 6

Juddepenimanbabie
ypaBHEHHS

5 | YwncnoBble U CTEIICHHBIC PSIBI 10 10 0 20

Hroro mo radauie 36 36 0 71

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) ajas ODO

Tema 1 Heonpeoenénuwiii unmezpa.

Conepxxanue Tembl: OrmnpeneseHuss NepBOOOpPa3HOW M HEONpeneNEHHOr0 HHTerpaa.
Teopema cyiiecTBOBaHUS HEONPEAEIEHHOT0 HHTerpana. CBoiicTBa HeoNnpeAeIEHHOT0 HHTETpaa.
Tabnuua OCHOBHBIX MHTerpasioB. HenocpencTBeHHoe uWHTerpupoBanue. IHTerpupoBaHue
METOZIOM BHeceHus: GyHKuMM Ton 3HaK auddepennmana. 3ameHa MEepeMEeHHOH B
HeomnpeaenéHHoM uHTerpane. MurerpupoBaHune mno yactsaMm. MHTerpupoBaHue NpOCTEHIIMX
pauroHanbHBIX ApoOeii. IHTerpupoBaHue HENMpaBUIbHBIX PallMOHAIBHBIX JIpobeil. Briienenue
LEeJIOM YacTM M3 HeNpaBWIBHOW palMoHaIbHOM JpoOu. MHTerpupoBaHue NpOU3BOJIBHBIX
palMoHaNIbHBIX Apo0ei. Pa3noxeHune npaBuiabHON pallMOHAIBHOM Ipo0u Ha CyMMY MPOCTEHIINX
pallMOHATBHBIX  JIpoOel MEeTOJ0M HeompelnesnEéHHbIX Ko3(hduuuentoB. MHTerpupoBaHue
HEKOTOPBIX BUJI0B TpUroHomeTpuueckux pyHkuuil. [loHnxenue creneHu. 3aMeHa nepeMeHHOU
IpU UHTETPUPOBAHUU TPUTOHOMETPUUECKUX (YHKUMH. YHHBepcaidbHas TPUTOHOMETPHUYECKas
noJicTaHOBKAa. MHTerpupoBaHHe HEKOTOPBIX MPPALMOHAIBHBIX (YHKIUN. 3aMeHa NMepeMEHHOMN
npu MHTETPUPOBAHUU VppalMOHAIBHBIX GYHKIMHA. O6partHas IIOJICTAaHOBKA.
Tpuronomerpuueckue nojacTaHOBKUA. MHTerpanbl ot  auddepeHuaibHbIX  OMHOMOB.
[Toncranosku Yebsimena. [loacranoBku Diinepa.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHAapTHas!, «MeTo]1 KOONEepaTUBHOI'O O0YUEHHUSD.

Bunel caMocTosiTenbHON MOATOTOBKU CTYAEHTOB MO T€ME: MOJArOTOBKA K MPAKTHUECKUM
3aHATUAM, IOATOTOBKA K TEOPETUUECKOMY OIPOCY, MOJIrOTOBKA K KOHTPOJIBHOM padoTe, U3ydeHHue
matepuaia B CO0 (Moodle), nogroroska k CUTO.

Tema 2 Onpeoenénnuiii unmepa.

CopepxaHue TeMmbl: 3ajadya O IUIOIIAAM KPHUBOJIMHEMHON Tpanenuu. OnpeneneHue
ONpENENEHHOT0 MHTETpaa. ['€OMETpUYECKUI CMBICI OIpPEACIEHHOr0 HWHTerpaina. Teopema
CYILIECTBOBaHMs oIpeAenéHHoro uHrerpana. CBolicTBa ompenesnéHHOro mHrerpana. CBOWCTBO
aJJIMTUBHOCTH ompeaenéHHoro uuterpana. OleHka ompenesn€HHOro HHTerpaia. Teopema o
cpenHeM 3HadeHMM. [Ipom3BojgHas MHTErpana Mo NMEPEMEHHOMY BEpXHEMY IHpeneny. BwiBojg
dbopmyrnsl HetoTona-JIeitbamIa 111 BEIYUCIEHUS ONPEASIEHHOT0 HHTeTpaia. Teopema o 3ameHe
IIEPEMEHHON B OIpenenéHHOM HHTerpane. MHTerpupoBaHue IO 4YacTsM B ONPEIEIEHHOM
uHTerpane. ['eomerprueckre MpUIIOKEHUSI ONMPENENIEHHOTO MHTErpaia. Beluncienue miomanu



IUIOCKOW (PUTYpBl B JIEKapTOBBIX KOOpAMHATAX, B IapaMeTpHuecKoid (opme B JIEKapTOBBIX
KOOpJIMHATaX, B MOJSIPHBIX KOOpAMHATaXx. BblumciieHue UIMHBI AyTM KpUBOH B JE€KAPTOBBIX
KOOpJAMHATaxX, B TapaMeTpuueckoid ¢opmMe B AEKAPTOBBIX KOOPAMHATAX, B TOJISPHBIX
KoopauHaTax. Beruuciienue o0bEMa Tena BpalleHUsl BOKPYT KOOPJMHATHBIX oced. Brruncienne
00BEMa Tena Mo U3BECTHOM IJIOIAN TONIEPEYHOTO CEUEHHUS.

@opMbl U METOABI IMPOBEAEHUS 3aHATUI IO TeMe, MpPUMEHsieMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHas, «MeToJl KOOIepaTUBHOTO 00YUEHHUSI.

Bunsl camocTosTenbHON MOATOTOBKU CTYIEHTOB IO TEME: HOJArOTOBKA K MPAKTUYECKUM
3aHATHUSIM, MOJArOTOBKA K TEOPETUYECKOMY ompocy, BbinosiHeHue /I3, nsydenue marepuana B
C30 (Moodle), moaroroska k CUTO.

Tema 3 Hecobcmeenmuwiii unmezpa.

Copepxanue tembl: OnpeneneHHe HECOOCTBEHHOIO HHTErpana ¢ OAHMM WIN JBYMS
OeckoHeuHbIMU TpeenaMu. OnpeaeneHue HecOOCTBEHHOTO MHTErpaia ¢ KOHEYHBIMU MpeesiaMu
OT pa3pbiBHOM (QyHKIMU. CXOIUMOCTP M PAcCXOIUMOCTh HECOOCTBEHHBIX WHTETPAJIOB.
AOcomoTHasT  CXOOUMOCTh  HECOOCTBEHHBIX  MHTErpasioB. PaBHOMepHas  CXOJUMOCTb
HECOOCTBEHHBIX MHTErpaioB. OleHKka HECOOCTBEHHBIX HHTErpanoB. [IpuMeHeHHe NpU3HAKOB
CpPaBHEHHUSI IIPU HCCIEAOBAHNU CXOAUMOCTH HECOOCTBEHHBIX HHTETPATIOB.

@opMBbI U METOABI IMPOBEACHUS 3aHATHH MO TeMe, NMpPUMEHsIeMble 00pa30BaTEIbHBIC
TEXHOJIOTHH: CTaHJapTHAas.

Bupl caMOCTOSATENBHOM MOATOTOBKH CTYIEHTOB IO TeMeE: MOJAr0TOBKA K MPAKTHYECKOMY
3aHATHIO, TIOJIFOTOBKA K TEOPETHUECKOMY ompocy, BeinmonHenue MJ[3, usyyenne marepuana B
C30 (Moodle), moaroroska k CUTO.

Tema 4 [Jugpgpepenyuanvhvie ypasHenus.

Conepxanue TeMbl: OOmme noHATUA: JUdQepeHIMaIbHOe YpaBHEHHE, IOPSI0K
QG epeHaIbHOr0 ypaBHeHUs, peleHne TudepeHnaIbHoro ypaBHEeHus1, o0IIee pereHne
T depeHMaIbHOr0 ypaBHEHMsI, HayallbHble YCIOBHS AU(QepeHInanbHOr0 ypaBHEHMUS,
yacTHOe perreHue auddepeHnalbHOT0 ypaBHEHUs, 0co0oe pemieHue auQQepeHInaTIbHOro
ypaBHeHHs, 3a1a4a Ko, naTerpanbubie KpuBble. Teopema CyliecTBOBaHMS U €IMHCTBEHHOCTU
pemenus  3agzaun  Komm.  [uddepeHuuanbHble  ypaBHEHUS  NEpPBOrO  IMOpSKa.
Juddepenunanbaple  ypaBHEHHsS TEpBOro TOpsIKA C  pa3AesIOIIUMUCS MEPEeMEHHBIMH.
Jluneitnsle nuddepeHMaNbHbIE ypaBHEHHS ME€pBOro MopsAaka. YpaBHeHus bepHymin.
OpnHoponnble ¢yHkuuu. OgHOpoaHble TuddeEpeHIaTbHble YpaBHEHHUS IEpPBOrO MOPSIKA.
Juddepenunanpaple  ypaBHEHUS IEpPBOrOo  MOpAAKa B MOJHBIX  JuddepeHnnanax.
Juddepenunanbaple  ypaBHEHUs BbICIIMX MOpAAKoB. JuddepeHuuanbHble  ypaBHEHMS,
JIOTIYCKaIOIMe MOHMKEHUE BBICIIUX MOpPsSAKOB. JIuHeltHble onHOpoAHbIE AU(depeHInaIbHbIe
YPaBHEHHUs BBICIINX MOPsAKOB. CBONCTBA YaCTHBIX pelleHUH. JINHEHHO 3aBUCUMBIE U JTUHEHHO
HEe3aBUCHUMbIE 4YacTHble peuieHus. DyHaaMeHTanpHas CUCTEMa 4YacTHhIX pemieHuid. OOmiee
pelIeHre OJHOPOAHBIX JIMHEHHBIX AuddepeHInalbHbIX YpaBHEHUH BBICIIMX IOPSIKOB.
Jluneitnsle ogHOpoHbIE MU (depeHIMaTbHbIE YPaBHEHUS BBICIINX TMOPSIKOB C MOCTOSHHBIMU
ko3P duureHTamMu. XapakTepuUCTHUECKOe ypaBHEHHE. YacTHble M oOlee pelieHus JTMHEHHBIX
OTHOPOAHBIX IU(depeHIaTbHbIX ypaBHEHUN BBICHINX MOPSAJIKOB. JIMHENHbIE HEOJAHOPOIHbBIE
Qg depeHIaIbHbIe ypaBHEHUS BHICIIUX MOPSIKOB C HOCTOSHHBIMU KOd(uientamu. Teopema
0 CTPYKType OOILIEro pemeHus JUHEHHOro HEOJHOPOJHOrO ypaBHEHHUS BTOPOTO MOpsAKa C
HOCTOSIHHBIMU Kod(urrienTamu. HaxoxaeHue 4acTHOTO perieH s TMHEHHOT0 HeOTHOPOJHOTO
YpaBHEHHS BTOPOrO TOpsSAKAa C IMOCTOSHHBIMM KO3(DQHUIMEHTaMHU IO BUIY MpaBOil 4YacTu
YPaBHEHHS M KOPHSM XapaKTEPUCTUUYECKOTO ypaBHEHHUsA. [IpMHIMIBI HAJOKEHUS PEIICHUU.
Pemennie nHMHEHHBIX HEOMHOPOAHBIX IU(GEpPeHINATbHBIX YpPaBHEHUN BTOPOro MOpsijaKa C
MOCTOSIHHBIMU KO3((UIIMEHTaMH METOAOM BapHalliu IMPOU3BOJIHBIX IMOCTOSIHHBIX. PereHue
CUCTEM JIMHEWHBIX JuddepeHIalbHbIX YpaBHEHUH TIEpBOTO MOpSAIKAa C IOCTOSHHBIMHU
KO3 PUIIMEHTaMHU C TIOMOIIBIO XapaKTEPUCTHUECKOTO YPaBHEHHUS.



@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: CTaHIapTHas, «MeTo/1 KOOTIePaTUBHOTO O0yUCHHUS.

Buael camoCcTOSTENPHON MOATOTOBKH CTYJEHTOB MO TEME: MOArOTOBKA K MPAaKTHYECKUM
3aHSTHSAM, IOJATOTOBKA K TEOPETHUECKOMY OINPOCY, OATOTOBKA K KOHTPOJILHOH paboTe, U3ydeHue
matepuana B C30 (Moodle), moaroroka k CUTO.

Tema 5 Hucnosvie u cmenenuwle psovl.

Conepxxanue Tembl: [loHsATHE 4YMCIOBOTO psaa, OOIIMH 4IEH psjia, YaCTUYHAs CyMMa.
Cxopsaumiics u pacxonsauuiics yucioBoil psag. Cymma uucinoBoro psjaa. OCHOBHBIE CBOMCTBA
YHUCIIOBBIX PAAOB. YMHOKEHHE 4YHUCJIOBOrO psna Ha uucino. CyMMa 4YHCIOBBIX PSIOB.
OtOpacbiBanre k TepBBIX UIEHOB YHCIOBOrO psaa. lapmonmueckuii psa. OOoOImIeHHBIN
rapMoHu4eckuil psa. HeoOxoaumblil pU3HAK CXOIUMOCTH YMCIOBOIO Psja U €ro CJleJICTBHE.
JloctaTouHble MNPU3HAKM CXOAUMOCTH YHMCJIOBOTO 3HAKOIOJIOKUTEIBHOIO psAa: IpU3HAK
CpaBHEHMs, INpeAeibHBbIA IpHU3HAK CcpaBHeHus, npu3Hak JlamamGepa, mnpusHak Komm,
UHTErpasIbHbI Npu3Hak Komu. 3HakonepeMeHHBIM U 3HAKOYEpeNyIOIIMICS 4YMCIOBOH ps.
[Tpu3nak JleiiOHuma U1 3HAKOYEpPEAYIOIIErocss YHMCIOBOTO psja. AOCOIIOTHAs U yCIOBHas
CXOJMMOCTb 3HAaKOIIEPEMEHHOI0 4YHciaoBoro psaa. IlpusHak aOCOMIOTHOW CXOOUMOCTH
3HAKOIIEPEMEHHOI'O YHCJIOBOrO psga. OyHKUMOHANBHBIM Psl, TOYKHM CXOIUMOCTH U
pacxonuMocTH (QYHKIIMOHAIBHOTO psAa, 00JIaCTh CXOAUMOCTH (PYHKIIMOHAIBHOTO psiga. Cymma
¢dynkunonanbHoro psja. CreneHHoi psii. MHTepBan u paguyc cXOAMMOCTH CTENIEHHOIO psija.
Cymma creneHHoro psaa. PaBHomepHas cxoaumocTh. [Ipu3Hak paBHOMEPHOW CXOIMMOCTH
¢byHKUMOHaNBHOTO psija. MHTerpupoBanue n auddepeHurpoBanue (GyHKINOHAIBHBIX PSI0B.
AOcComoTHAs CXOIUMOCTh (PYHKIIMOHAIBHOTO psina. Pa3noxkeHne GyHKUIUN B CTENCHHBIC PSIbL.
Psaner Teiinopa u Makiiopena. Octarounsiii uneH psana Teitnopa. [TpubmkeHHbIe BBIYUCIECHUS C
HOMOIIBIO PsiIoB. Pemenue muddepeHnranbHbpIX ypaBHEHHH C TIOMOUIBIO PSIOB. .

@opMbl U METOABI IMPOBEACHUS 3aHATUN MO TeMe, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTHH: CTaHJapTHas, «MeToJ KOoIepaTUBHOIO 00Y4YEHUSI.

Bunel caMocTosATENbHON NOATOTOBKU CTYACHTOB IO T€ME: IOArOTOBKA K IPAKTUYECKUM
3aHATHUSIM, MOJArOTOBKA K TEOPETUYECKOMY ompocy, BbinosnHeHue WJI3, n3ydyenue marepuana B
CH0 (Moodle), moaroroska k CUTO.

5 Meroauveckne YyKazaHusl AJds1 OOYyYAKOIIMXCH MO M3YYEHHI0 M PpPeau3alnuu
AMCUUIIMHBI (MOIYJIs1)

5.1 MerToanyeckue peKOMEHIAIMHM O0YYalOIIMMCH MO0 W3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrneyeHNI0 CAMOCTOAITEILHOM PadoThI

[Ipu peanmuzanuu AUCUUIUIMHBI (MOJYJIsl) MPUMEHSETCS IIEKTPOHHBIA Y4eOHBIN Kypc,
pa3MemEHHBINA B CUCTEME JIEKTPOHHOTO 00ydenus Moodle.

Jlnis obecrieueHnst CUCTEMATHUECKOM U PeryIsapHOi paboThl O U3YUYECHUIO TUCITUTLINHBI U
YCIICHIHOTO MPOXOXKACHUA TCKYIIHUX W MNPOMEKYTOUHBIX KOHTPOJBbHBIX HCHBITaHUU CTYACHTY
PEKOMEHIyeTCs MPUACPKUBATHCS CIEAYIOLIETO OPsAaKa O0yUeHUsI:

- CAMOCTOSTENBHO ONPEACTUTh 00BEM BPEMEHH, HEOOXOJMMOTO JIJIsl MPOPa0OTKH KaXKI0H
TEMBI,

- PETyIApHO HU3y4dYaThb KAXAYI0O TEMY JUCHUINIMHBI, HCIIOJIB3YySA pPas3IMdHBIC q)OpMI:I
WHAWBUAYaAIbHON pa0oTHI;

- COI'JIaCOBEIBATH C IMPEMIOoaAaBaTCICM BUABI pa6OTBI M0 U3YYCHUIO JUCIUILIINHBI.

[Ipy BBITONIHEHUW HWHAWBUIYaIbHBIX JOMAIIHUX 33JaHU HEO0OXOJUMO HCIOJIB30BaTh
TEOPETUUECKHI MaTepual, JieJaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u 1p. Pemenune WNJ/I3 BbImonHsETCS MOAPOOHO M CONEPKUT HEOOXOAUMBIE TOSICHUTEIhHBIC
CCBIJIKH.



CaMOCTOSATeThHOCTh B yUeOHOH paboTe CroCOOCTBYET Pa3BUTHIO 3aMHTEPECOBAHHOCTH
CTyJEHTa B H3y4aeMOM MarepHuajie, BbIpadaThIBA€T Yy HEro YyMEHHE U MOTPeOHOCTh
CaMOCTOSITEJIbHO TMOJy4aTh 3HAHMS, YTO BEChbMa BAXHO JUIS CIEHHAIUCTA C BBICHIUM
o0paszoBaHHEM.

[lenpro caMoCTOSTETEHOM PabOTHI CTYJICHTOB SIBIISIETCSI OBNaAcHUE (DYHIaMEHTAThHBIMU
3HAHUSAMU, TPOPECCUOHATBHBIMU YMEHUSIMHU U HaBBIKAMH JESATEIILHOCTH MO MPOMUITIO, ONTBITOM
TBOPYECKOM, UCCIIE0BATENBCKON ACATEIBHOCTH.

CaMocrosiTenbHasi paboTa CTyIeHTa BKJIIOYAET CIEAYIOUINE BHUAbI, BBINOJHSIEMbBIE B
cootBercTBUH ¢ PI'OC BO 1 pabounm y4eOHBIM IIJIAHOM:

- ayauTOpHas CaMOCTOSITENIbHAas paboTa CTyIEHTa IOJA PYKOBOJICTBOM U KOHTPOJEM
npenojasaresis Ha Jekuuu. [Ipu mpoBeneHHH MPAKTHYECKUX 3aHATUAX HpUMeHsieTcs «MeToj
KOOIEepaTUBHOTO OOy4YeHHUs»: CTyIEHThl padoTaloT B Manbix rpymmax (3 — 4 uen.) Han
WHUBUIyaJIbHBIMU 33JaHUSIMU, B MPOIECCE BHIMOJHEHUS KOTOPBIX OHU MOT'YT COBELIATHCS JIPYT
K napyry. [IpenonaBarenb, B CBOIO ouepenb, HaOIMOaeT 3a pabOTONM MajbIX TPYMI, a TaKxkKe
MOOYEPETHO PA3bSACHSACT HOBBIA YUEOHBIH MaTepwall MajlbIM TPYyMIaM, KOTOPHIE 3aKOHYHIIN
paboTaTh HaJl MHAUBUIYAJTbHBIMU 33/IaHUSMU IO MPEAbIAYIIEMY MaTepuay;

- BHEAayAUTOpHAs CaMOCTOSITEIbHAs paboTa CTYyJEHTa: HM3YYCHHE TEOPETUUYECKOTO
MaTepuaia, HOJrOTOBKa K ayAUTOPHBIM 3aHATUSIM (JIEKLIHS, TPAKTHUYECKOE 3aHATHE, KOJIJIOKBUYM,
KOHTPOJIbHAsT paboTa, TECTUPOBAHHE, TEOPETHUYECKUH OIpOC), IOMOJHUTEIbHBIC 3aHSATHUA,
TEKYIINE KOHCYIbTAIUH 110 JAUCLHUIIIHHE.

KonTposib ycieBaeMOCTH OCYIIECTBISIETCS B COOTBETCTBUHM C PEUTUHIOBOM CUCTEMOMU
OILICHKH 3HAaHUU cTyAeHTOB. OleHKa Mo aucuuiuinae onpeaensercs no 100-0anpHON mKane Kak
cymMma OauioB, HaOpaHHBIX CTYACHTOM B pe3ysibTaTe PabOTHl B CEMECTpe: 00s3aTeIbHBIMU
OamaMu  OLIGHMBAETCS IMOCEIIEHUE JICKIIMOHHBIX 3aHiATHH, paboTa HaA MPAKTHUYECKUX
(ceMHHapCKuX ) 3aHATHUX, TEOPETUUECKHM OITPOC, TECTHI, BHIIIOJHEHUE KOHTPOJIbHBIX padoT, /13,
MPEyCMOTPEHHBIX YU€OHBIM IIIAHOM.

Pacnipenenenue 6aiaoB 10BOANUTCS A0 CTYACHTOB B Hayajle CEMECTpa.

Y4eOHBIM MJIAHOM MPEAYCMOTPEHBI KOHCYIbTAIIUU, KOTOPHIE CTYACHT MOXET IMOCeIIaTh
10 JKEJIaHUIO.

[Tpu peanuzanuu TUCHUILTUHBI (MOTYJIsl) PUMEHSIETCS DIEKTPOHHBIN Y4eOHBIH Kypc,
pa3MemEHHBIN B CUCTEME JIEKTPOHHOTO 00ydenus Moodle.

5.2 OcobenHocTn opranu3zanuu OOY4YeHHUs] JJI JHI € OrPAHMYEHHBLIMH BO3MOXKHOCTAMM
310POBbSI 1 HHBAJINI0B

[Tpu HEOO6XOIMMOCTH 0OYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbs U MHBAIMJIOB (110 3asBJICHUIO O0yYarOIIerocs) Mpe1oCcTaBiseTcs yueoHas
uHOpMalKs B TOCTYIHBIX (pOpMax C yU€TOM UX UHAUBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUIS JTUI] C HapYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeIMUeHHBIM IIPU(PTOM; B hopme
SJICKTPOHHOI'O JOKYMCHTA, HHIAWBHUAYAJIbHBIC KOHCYJIbTalluH C IMPUBJICYCHUCM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIE 3aaHUs, KOHCYJIbTALUU U JP.

- JUIs1 JIU1 ¢ HApYILLIEHUSIMU CJIyXa: B leyaTHOU ¢opMme; B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;
UH/IMBU/yaJIbHbIe KOHCYJIBTAIlMM C IPUBJICUYEHUEM CYpAONEPEBOIUYMKA; WHIAWBUIYyaJIbHBIE
3aJlaHusl, KOHCYJIbTAllUU U JIp.

- JUTs1 JTUI] C HApYLIEHUSIMHU OTIOPHO-/IBUTATENILHOTO alllapaTa: B eyaTHo# ¢popme; B hopme
SJICKTPOHHOI'O IOKYMCHTA, HHANBUAYAJIIBHBIC 3aJlaHN s, KOHCYJIbTAlUU U JIP.



6 ®oHI OLIEHOYHBIX CPEICTB /ISl MPOBEeHUs] TEKYILIEero KOHTPOJISI U POM e5KYyTOYHOM
arTecTalMU O0YYAOIIMXCH 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mns arrectaumu oOydarommxcs Ha
COOTBETCTBUE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAaHUPYEMBIM pe3yiabTaTaM OOy4YeHHUs II0
JUCHUTUTMHE (MOAYIIO) cO37aHbl (POH/IBI OIICHOUHBIX CPEACTB. THIIOBbIE KOHTPOJIBHBIC 3a/1aHUs,
METOJIMYECKHE MaTepHaibl, ONpPECIIOINe IPOLEeIyphl OICHWBAHHMA 3HAHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE [T OLICHKHU 3HAHHUH, YMEHUH, HABHIKOB
M XapaKTepusymomue dTanbl  (GOpPMHpPOBAaHUS KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaresibHON MpOrpamMMmBbl, ripeacTaBieHsbl B [Ipunoxenun 1.

7 YueOHO-MeToauYecKoe U MH(POPMAITMOHHOE o0ecnevyeHne TUCIUILTHHBI (MO1YJIA)

7.1 Ocnoenaa numepamypa

1. Axcenos, A. Il. Maremarnueckuii ananmu3 B 4 4. YacTte 2 : y4eOHUK U IPAKTUKYM IS
By30B/ A. Il AxcenoB.— Mocksa: WznatensctBo IOpaiit, 2024. — 344 c.— (Bricuiee
obpazoBanue). — ISBN 978-5-534-03512-4. — Tekcr : snekrpoHHbd // OOpazoBaTenbHAs
mwiatrpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/537664 (nara oOpateHus:
19.05.2026).

2. Maremaruueckuii ananus : yuebHoe nocobue / O.M. Boponun, B. A. XKynero, C. M.
Hemwunos [u np.]. ; mox pea. A. M. ITomosa. - Mocksa ; Bonorna : Madpa-Umxenepus, 2024. -
224 c¢. - ISBN 978-5-9729-1720-4. - Texkcr : omektpoHHbii. -  URL:
https://znanium.ru/catalog/product/2171787 (nara obpamenus: 31.05.2026)

3. Ilarun, B. JI. Martemaruueckuii aHanu3. bazoBble moHATHS : yueOHOE mocoOue s
By3oB / B.JI. lllarun, A. B. CokomnoB. — Mocksa : UznarensctBo FOpaiit, 2024. — 245c. —
(Beiciiee  oOpazoBanme). — ISBN 978-5-534-00884-5. — Tekcr : 2IeKTpOHHBIA //
Oo0pazoBarenpHast miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/537307 (mata
obpamenus: 12.03.2025).

7.2  /lononnumenvnasa numepamypa

1. Usanosckas, B. FO. KpaTkuii kypc MaTemMaTuueckoro aHaiusa : yaeOHoe nocodue / B.
1O. UBanoBckass. — Bomorma : BTMXA um. H.B. Bepemaruna, 2025. — 96 c.— Tekcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEeYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/518962 (mara obOpamenus: 25.05.2026). — Pexum goctyna: s
aBTOPU3. ITOJIb30BATENEH.

2. Kpatkuit kypc Matemarndeckoro ananmsa. T. 1. uddepernnanpaoe u HHTErpaIbHOE
ucuucieHuss (GyHKUUH OJHOM mepeMeHHOM. Panpl : YueOHMK [DnekTpoHHBIM pecypc]
®usmatiurt , 2015 - 444 - Pexxum noctyma: https://znanium.com/catalog/document?1d=293958

3. Hlunmaues, B. C. Maremartndeckuii ananu3. Teopus u npakTuka : yueOHoe nocodue /
B.C. lllumayeB. — 3-e u31. — Mocksa : UHOPA-M, 2026. — 351 c. — (Bsicmiee obpa3zoBaHue).
— DOI 10.12737/5267. - ISBN 978-5-16-010073-9. - Tekctr : anekrponHsii. - URL:
https://znanium.ru/catalog/product/2235902 (nara oopamenus: 31.05.2026)

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',
6Knuan npogeccuonanvhovie 06a3vl OAHHBLIX U UHPOPMAUUOHHO-CHPAGOUHbIE
cucmemsl (npu HeoOX00UMOCmUL):

1. O6pasoparenbHas miathopma "FOPANT"

2. Cucrema snextponHoro ooydenus BI'YDC (http://edu.vvsu.ru)
3. CIIC Koncynwrantllnroc http://www.consultant.ru/



4. DOnextpoHHas Oubnmoreunas cuctema ZNANIUM.COM - Pexum nocryma:
https://znanium.com/

5. DnexrponHO-OMOMMOTEeYHAs cucteMa "ZNANIUM.COM"

6. DnekTpoHHO-OubIMoTeuHas cucrema "JIAHB"

7. Open Academic Journals Index (OAJI). [Ipodeccuonanbnas 6a3a maHHbBIX - Pexxum
noctyma: http://oaji.net/

8. Ilpesunmentckas Oubnuoreka wuMm. b.H.Empimna (6a3a maHHBIX — pa3IHYHBIX
npodeCcCHOHANIBHBIX 00acTe) - Pexxum nocryna: https://www.prlib.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W INepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCMOJIb3yeMbIX MPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiecca no AMCUMILUIHe (MO1YJ/II0), BKJIIOYAasi NepevyeHb MPOrPpaMMHOro odecredeHunst

OcHOBHOE O6ODVI[0BaHI/IeZ

e MynsTuMeauitHas Tpudyna E-Station S
e MynbpTumenuitablii mpoextop Ne3 Casio XJ-M146
e [Ipoextop Ne 1Epson EB-480

IIporpamMmmHoe o0ecrieyeHue:
e Microsoft Office Professional Plus 2013 Russian
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