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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

Haszsanne OITOIT BO,
COKpaIleHHOE

Kon u dopMynnpoBKa KOMIETEHIUH

OIIK-1.1B : ObiamaeT MaTeMaTHYECKON KyIBTY-
PO ¥ CHCTEMHBIM MBILUICHHEM, [T03BOJIIOIIUMHA
B IPO(eCCHOHATBHO IeATENFHOCTH UCIIONB30-
BaTh MAaTEMAaTHYECKHE METOIBI 1 HHCTPYMEHTHI
IUIsL IPOBENICHUsI KPUTHYECKOTO aHaM3a CUTYa-
LM, MOJICIMPOBAHMSI U TPOTHO3UPOBAHUS Pa3BH-
THSI IPOLIECCOB U SIBICHUI

09.03.02 «adpopma-
LIMOHHBIE CUCTEMBI U
TEXHOJIOTUI»
(B-1C)

OIIK-1 : CnocobeH npuMeHsTh
€CTECTBEHHOHAYYHbIC M OOLICHHKE-
HEpHBIC 3HAHUS, METO/BI MaTeMaTH-
YECKOT0 aHAJIN3a ¥ MOJCIIUPOBAHUS,
TEOPETUYECKOTO H IKCIIEPUMEH-
TaILHOTO MCCJIEJOBaHMUS B IIpodec-
CHOHAJILHOH JIESITeNbHOCTH

Komnerennus cuutaercs chopMUpOBaHHON HA JaHHOM dTaIe B cllydae, €Clid MOJIy4eH-
HBIC PE3yJbTaThl 00YUCHHUS MO TUCIUTUIMHE OIICHEHBI MMOJI0XKUTEIBHO (Uana30H KPUTEPHUEB
OLICHUBAHMUSI PE3YJIbTATOB O0YUYEHHS «yJIOBIETBOPUTEILHOY, «XOPOILIO», KOTIUYHOY). B ciyyae
OTCYTCTBUS MOJOXKHUTEILHOMN OIEHKM KOMIIETCHIIUS Ha JJAHHOM 3Tarle cuuTaeTcst Hechopmupo-
BaHHOM.

2 Iloka3aTe/iM OLlEHNBAHUS IVIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-1 «CriocoGeH npuMeHsTh €CTECTBEHHOHAYYHbBIE U O0IIEUHKEHEP-
HbIC 3HAHUS, METObl MATEMATUYECKOTO aHAJIM3a U MOJICTUPOBAHMS, TEOPETHUECKOTO U IKCIIE-
PUMEHTAJILHOTO UCCIICIOBaHUS B IPO(HECCHOHATILHOM JCSITCIIBHOCTH

Tabmuna 2.1 — Kpurepun orieHKr WHAUKATOPOB TOCTHIKCHHS KOMITCTCHITUU

PesyneTaTel 00ydeHus M0 TUCTIATUTHHE
Kon u popmyaupoBka uHIH-
A 1 popMyIIp A Kpurepun oneHuBaHus pe-
KaTopa JOCTH)KECHUS KOMITe- Ko
1 Tum 3yJIBTAaTOB OOYUCHUS
TEHIINHU R P
pe3 e3yJbTaT
pes3- Ta
Ta
OIIK-1.1B : Obmamaer mate- OCHOBHBIX TOHSTHH, METOJIOB
. . - IPaBUWIBHOCThH OTBETA IO
MaTHYECKON KyIbTYpOH U CH- MaTeMaTHYECKOr0 aHajn3a 1
P11 | 3nanme COJZIEP>KaHUIO 3a/laHusl; - MOJ-
CTEMHBIM MBIIIJIEHHEM, I103- WX IPUMEHEHHUE B MPoeccH-
. HOTa ¥ [IyOWHA OTBETa
BOJISIFOIIIMMH B TIpodeccro- OHAJILHOM IesTEeIbHOCTH
HaJIbHOH J€ATEeIbHOCTH HUC- YMEHHUE peliaTh CTaHIaPTHBIC
MIPUMEHATH METOABI MaTeMa-
[0JIb30BaTh MaTeMaTUYECKUE 3a/1a4M Kypca, OCHOBHBIE TH-
P/I2 | YMeHue | TUHECKOTO aHalm3a MpH pe-
METOJIbI ¥ UHCTPYMEHTHI JIJISI S MBI KOTOPBIX pa3OuparoTcs Ha
MIPOBEJIEHUST KPUTHUECKOTO MPAKTUUECKHUX 3aHATUIX
aHajM3a CUTyallu1, MOACII- HCITOJIL30BAaHUSI OCHOBHBIX BJIAZeET HABBIKAMHU BEIGOPA
poBaHKA U MPOrHO3NPOBAHUA MOHATHH, HOPMYT U METOIOB (OPMYJI, METOJIOB 1 11 aBI:/IHB
pasBUTHA NIPOLECCOB U ABJIC- P/I3 | HaBplk | MaTeMaTHYECKOTO aHAIN3A PMYL, P
Hi HOTO MOAX0/1a K PEIICHUTO
MIPU CaMOCTOSATEIHHOM pellie-
3a7a4uu
HHH 33134

Ta6n1z1ua 3aIlOJIHACTCA B COOTBECTCTBUHU C Pa3aCIIOM 1 PaGoueit nporpamMmbl JUCIHHUIIIINHBI

(Mofyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6muia 3 — [lepeyeHp OIIEHOUHBIX CPEACTB MO TUCIUILIAHE (MOJTYITIO)

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
THH, METONOB MaTeMaTH- | yyrerpar onpoc
YECKOro aHallu3a U UX
npuMenenune B npodeccu- | 1.2. Onpenenénnbiii nnte- | TeopeTmueckmit Teer
OHAIILHOM JEATETHLHOCTH rpan orpoc




1.3. HecoOcTBeHHBIH HH- Teopernueckuit Teer
Terpan ornpoc
1.4. Iucddepenmmansapie | Teoperuaeckuit Teer
ypaBHEHHUS ompoc
Teopernuecknit
1.5. Panpl 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- Kontponbnas Teer
Terpain pabora
1.4. Iuddepennuansusie | KonrponpHas Teer
ypaBHEHHUS pabora
Kontponbnas
1.5. Paner p Tect
pabota
PJ3 HaBpIk : HMCTIOJIL30BAHHA 1.1. Heonpenenéuusiit KourponbHas Tecr
OCHOBHBIX IOHATHH, Qop- WHTerpan pa6ota
MYJ ¥ METO/IOB MaTeMa-
THYECKOTO aHAJIN3a TIPH 1.2. Onpenenénnsiii unre- | KonrponpHas Teer
CaMOCTOSATEIILHOM pellle- rpai paboTta
HUH 3371249 N
1.3. HecoOcTBeHHEII HH- KounTponbnas Teer
Terpan pabota
1.4. Muddepenmmansapie | 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 Oaytax. MakcuMasibHas cymma 0alijioB 1o qucuuruinHae (Moayso) pasHa 100 6ammam.

. 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 CTYJIEHTOM IO BCEM BHJIaM YY€OHOH ACATEIHPHOCTH B paMKax
JTUCITUTIIAHBL, IEPEBOJUTCS B OIIEHKY B COOTBETCTBHUH C TaOIHUIIEH.

Cymma 6aioB

Or1eHKa 110 POMEKy-

1O JTUCIH- . XapakTeprcTHKa KauecTBa c()OPMHUPOBAHHOCTH KOMITCTEHIIMH
Amett TOYHO}! aTTecTanun paKTep bopmmp H
TUTHHE
CTyzieHT AeMOHCTPHPYET C(HOPMHPOBAHHOCTH JUCLHUIUIMHAPHBIX KOMIETCHIHH,
0OHapy>KMBaeT BCECTOPOHHEE, CHCTEMaTHYeCKoe M IiyOOKoe 3HaHWe yueOHOro
o1 91 o 100 COTIMYHO» Py P ’ y Y

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




CKME 3aaHus, NPEAyCMOTPEHHbIC IPOrpaMMOii, CBOOOIHO OnepupyeT npHoodpe-
TCHHBIMM 3HAHUSAMH, YMEHUSMH, NPUMEHSACT MX B CHTYalUsAX IOBBIILICHHON
CIIOXKHOCTH.

ot 76 10 90

«XOpOLIO»

CTyﬂeHT JAEMOHCTPUPYET Cq)OpMI/IpOBaHHOCTI; JUCHUIITIMHAPHBIX KOMIICTCHITHIA:
OCHOBHBIC 3HaHU, YMEHHS OCBOCHBI, HO JOIIYCKAlOTCSI HE3HAYUTCIIBHBIC OH_II/I6KI/I,
HETOYHOCTH, 3aTPYAHCHUSA NPU aHAIIUTUYCCKUX OIICpalusax, NE€PEHOCE 3HAHUHU U
yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYaAIlH.

ot 61 10 75

«YAOBJICTBOPUTEIILHO»

CTyaeHT AeMOHCTPUPYET chOPMUPOBAHHOCTh AUCHMIUIMHAPHBIX KOMIETCHIUN: B
X0J1e KOHTPOJIBbHBIX MEPONPUATHII JOMyCKAIOTCsl 3HAUUTENbHbBIE OMINOKHU, MPOSB-
JsIeTCs OTCYTCTBHE OTJEIbHBIX 3HAHUH, yMEHUI, HABBIKOB 110 HEKOTOPBIM JIUCIH-
TUTHHAPHBIM KOMIIETEHIIUSAM, CTYJEHT HCIHBITHIBACT 3HAUUTEIbHBIE 3aTPYAHEHUS
IpU ONEPUPOBAHUYU 3HAHUAMM M YMEHUSIMH IIPU UX IEPEHOCE Ha HOBBIC CHUTYa-
IHH.

ot 41 go 60

«HEYOOBJIETBOPUTECIIb-
HO»

VY cryneHTa He cHOPMHUPOBAHBI MUCIUILTHHAPHBIC KOMIICTCHIIUH, TPOSBILICTCS
HEAOCTAaTOYHOCTh 3HAHUHN, YMEHUH, HABBIKOB.

ot 0 mo 40

«HEYAOBJIETBOPUTEIIb-
HO»

JlMcLMIUTMHAPHBIE KOMIETEHIMH He chopMupOoBaHbl. [IposBIseTcss MOIHOE WM
MPaKTUYECKU MOJHOE OTCYTCTBUE 3HAHUM, YMEHHUI, 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 (CIlydail KpaTHBIX KOMIUIEKCHBIX KOpHEH),

Cpely KOTOPBIX €CTh KpaTHBIE.

Uto Ha3bIBaeTcs paloHaIbHON ApOoObI0?

Kakas npoOp Ha3bIBaeTCs MPaBUILHOMN?

Kakas n1poOb Ha3bIBaeTCsl HEPABUILHON?

Kakue panmoHanbHble poOu ABISIOTCA TPOCTEHIINMU?

CdopmynrpoBaTh NpaBUIO HHTETPUPOBAHUS PALIMOHAIBHBIX JPOOEH.

PaccMmoTpeTh ciydan HHTETpUPOBAHUS TPUTOHOMETPHUECKUX (DYHKITHH.

PaccMoTtpeTh ciiydan MHTETpUpPOBaHUS UPPALIMOHATIbHBIX BhIPAKEHUH.

B kakux ciy4asx UCHOJIB3YIOT TPUTOHOMETPUUECKUE TIOICTAHOBKU?

K Teme 2:

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

—

. ChopmynupoBath TeOpeMy 0O epBOOOPa3HbIX OJAHON QYHKIIHUH.

. UTo Ha3bIBaeTCs HEONPEAEIEHHBIM UHTETPAJIOM?

. Chopmynupyiite cBolCcTBa HEONPEAEIEHHOTO HHTETpaIa.

. '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 UHTerpaia.

. 'eomeTpuueckuii cMbICIT OPEAEIEHHOTO UHTETpaa.
. Chopmynupyiite cBOICTBa ONpeAeIEHHOTO HHTETpaIa.

. ®opmyna Herorona-JleitbHura.

2
3
4. ChopmynupoBaTh TEOPEMY O CPETHEM.
5
6

. PaccMOTpeTh METOIbI MHTErPUPOBAHUS B ONIPENEIEHHOM UHTErpale.
7. PaccMOTpeTh reoMeTpu4ecKue MPUIIOKEHUs OINpeNesIEHHOro MHTerpaia (B JAeKapTo-

BBIX W MOJISIPHBIX KOOPJINHATAX ).

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




2. aiiTe onpeaeneHuss HECOOCTBEHHOI'O HHTErpaa ¢ 0ECKOHEUHON HIKHEW TpaHuLeH.
3. aliTe ompeneneHruss HECOOCTBEHHOTO MHTErpajia ¢ OECKOHEUHOW BEpXHEH M HIDKHEH

IrPAaHULAMHU.

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

PBIBHOM (DYHKIIHU.

5. Kak onpenensercst CXOOUMOCTb U PaCXOAUMOCTb HECOOCTBEHHBIX HHTETPaIoB?

K Teme 4:

1. Uto Ha3wiBaeTcs nuddepeHIuanbHbIM ypaBHEHHEM?

2. Yto onpenensieT NOpsnok aupdhepeHnanIbHOr0 ypaBHEHUs?

3. Yto Ha3bIBaeTCs peleHus JudpepeHnanbHOro ypaBHeHus?

4. Yro Ha3piBaeTCs 00MMM penieHrneM audQepeHnnanbHoro ypaBHeHHs?

5. Uto Ha3bIBaeTCA YaCTHBIM pelieHneM U GepeHnalbHOr0 ypaBHEHNA?

6. Uto HaszpiBaeTcs quddepeHIaIbHbIM YpaBHEHHEM MIEPBOTO MOPsIKa?

7. Kak pematorcs auddepeHunanbaple ypaBHEHUS IEPBOTo MOPSIIKA ¢ pa3AesiolMU-

Csl IEpEMEHHBIMU?

8. Kak pemarorcs nnHeiHble quddepeHuanbHble ypaBHEeHHs IePBOro nopsiaka’?

9. Kak pemarorcst ypaBHenue bepuynau?

10. Kak pematorcst onHopoiHble AU depeHnnanbable ypaBHEHNs IEPBOTO MopsaKa?

11. Yro nazeiBaercs nuddhepeHualIbHbIM YPaBHEHUEM BTOPOTO MOPsIKa?

12. Ilepeuncnute TUnBl AUpGEpPEeHIUATBHBIX YPaBHEHUH, JOMYCKAIOIUX MOHMKEHUE

MOpsI/IKa.

13. Yro Ha3bIBaeTCs JIMHEHHBIM JU(depeHIMaIbHbIM YpaBHEHHEM BTOPOro nopsiaka?
14. Yto nazpiBaeTcs NTUHEWHBIM AuddepeHnnanbHbIM ypaBHEHHEM BTOPOTO TOPSIKA C

MOCTOSTHHBIMH KO3 duiineHramMu?

15. Kak pemarorcs JTHHEWHBIC OAHOPOIHBIC MU(QPEpEeHIIMATBHBIC ypaBHEHUS BTOPOTO

MOPSAJIKA C TOCTOSTHHBIMU KO3 puripieHTamMu?

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 ompenenenre YucIoBoOro 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 CXOUMOCTH YHCIOBOTO PsiAa.

. [lepeunciuth JO0CTATOYHBIC MTPU3HAKHA CXOJMMOCTH YHCIOBBIX 3HAKOIIOIOXKHUTEILHBIX

—

0 IO\ hn WD

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

- copmynupoBath npusHak Koru;

- chopmMynHpoBaTH HHTETPATBHBINA MTPU3HAK.

9. Kako#i psi1 Ha3bIBaeTCsl 3HaKO4YepeayIOLUIUMCS ?

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

12. Kako# ps1 Ha3bIBaeTCs YCIOBHO CXOIALIUMCS?

13. Kakoii ps Ha3bIBaeTcs (PyHKIIMOHAIBHBIM?

14. Kaxoil psi1 Ha3bIBaeTCsl CTEIEHHBIM?

15. ChopmynupyiiTe CBONCTBA CTEIIEHHBIX PSJIOB.

16. JlaTe onpeneneHne UHTEpBaJIa U paguyca CXOAUMOCTH CTEIIEHHOTO pAJa.

17. Kak pa3ioxuTh QYHKIHIO B CTETIEHHOU psif?

18. Kak MO>KHO MCTIOIB30BaTh PSAbI B TPUOIMKEHHBIX BBIUMCICHHSIX ?



Kpamxue memoouueckue ykazanus
TeopeTnyeckuii ompoc MPOBOJUTCS MOCIIE U3YYEHUSI COOTBETCTBYIOIIECH TEMbI WIIH TIEPE]
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 CTYyACHT OOHApY)KUBAET HE3HAHHE OTBETa Ha COOTBETCTBYIOLIEE BOIIPOCHI, 10-
2 0-7 MycKaeT OmMOKU B HOpMYITHPOBKE ONpPEACICHHI U MPaBUJII, UCKAXAOIIIE UX CMBICH, Oecrops-
JIOYHO ¥ HEYBEPEHHO HM3JIaraeT MaTepHal

5.2 Ilpumepsl 3a1aHUI 1J151 BHINOJHEHHSI KOHTPOJIbHOU PadoThI

KonTposbHasi padora 1151 3a04H0ii GopMbl 00yUeHHsI

3ananuel. Haiitu unterpansl.

(x-1]

1. J'—dx. 2. J'x~7xzdx. 3. J'In(4x2+1)dx. 4, I(x2+7x+12)cos 6 xdx .
X
3 2 2
5. I—z 27_8)( dx. . j—ix O . 7. j—ex +14X+120 dx.8.j—6x +52X_1 dx.
Xx° —3x+1 XS —x—2 (x=1)(x+2) (x+1)(x +2)
dx

> I(l—sin x)sin x

0

3aganue 2. BeluMCIUTh HHTErpal j xe
1

2

—2x°?
X dx.

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

3
JUHUSMH Y = X, ¥ = 2, X = 0, BOKpYyT ocu Oy .
B) BeIumciuTe NIMHY 1yTy KPUBOMH, 3aJaHHOM ypaBHEHUSIMHU

x = 4(cos t +tsin t),
0<t<2r.
y = 4(sin t —tcos t),

3ananue 4. Haiiti yacTHOe perieHue (YacTHbIN MHTErpai) auddepeHnnanbHOro ypaBHe-
2
HHS IIEPBOIO MOpsAKa: (x 24 1)y’— 2xy = (1+ x? ) .

3ananue 6. Haiitu yacTHOe pemeHne qudpepeHaIbHoro ypaBHeHUS BTOPOTO Mopsi-
Ka, YJIOBJIETBOPSIOLIEE HAYAJIbHBIM YCIOBUAM: Yy " -5y '+ 6y = (12x-7) ", y(0)=0,

y'(0)=0.

n2

3aganue 7. MccnenoBaTh Ha CXOAUMOCTD YHUCIIOBOH psifi ¢ OOIIUM WIEHOM U, = ———— .
(n+2)




o0

n
3aganue 8. MccnenoBarh Ha CXOAUMOCTD CIAEAYIOLINE Pl z S ——
n=11/n(2 + nz)

3aganue 9. MccnenoBaTh Ha aOCOMIOTHYIO WIIH YCIOBHYIO CXOAUMOCTD Psilt

2n+1
C OOLIMM WIEHOM U, = (- )"t
n(n+1)
. (x+1) n
3ananue 10. Haiitn 061acTh cX0AMMOCTH psiia ¢ OOIIMM WICHOM U, = ————.
2 (n+1)

Kpamxue memoouueckue ykazanus

[Tpu BBIMOHEHNH HEOOXOAUMO COOTIOIATh CICAYIOIINE PaBUIIa;

1) cTyneHT MoMKEeH BBIMONHSTH 3aJaHMsI TI0 BAPUAHTY, HOMEP KOTOPOTO COBMAIACT C IMO-
cienHer nudpoi ero yueobnoro 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-
XpaHsis HoMmepa 3ana4. [lepes pereHnemM KaxIoi 3a1a4u HEOOXO0JMMO TTOJTHOCTBIO BBIITHCATH €€
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 BBIIOJIHEHBI TOJHOCTHIO M IPAaBWIILHO, paboTa 0(opMIIeHA COTIIACHO TPEOOBAHHSIM.

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

c+ %sin( 2 + 3x)
1.

2)C - Esm( 2+ 3x)
1.

3)C - gsm( 2 + 3x)

4)C + %sin( 2+ 3x)

2. Heonpenenéuuelil HHTErpan J' (x + 4)e “dx paBeH
1)-e *(x+4)-e *+C

D-e *(x+4)+e *+C

e *(x+4)-e *+cC

He X (x+4)+e X +C
1
o 8dx
3. OnpezeneH bl MHTErpail | ———— paBeH ...
o (1+Xx)



4. TInouraas GUryphl, OrpaHUYEHHON CHU3Y TpaQUKOM QYHKIUH y = x° —1, CBEPXY
0ChI0 OX , CJIeBa U CIIpaBa MPSIMBIMH X = -1 U X =1 COOTBETCTBEHHO, paBHA

20
1) 5
4
2) 3
11
14
4) 5
5. [lst HecoOCTBEHHBIX MHTETpasioB (1) I » :): ) u(2) IS “dx BEpHBIM SIBJIIETCS yTBEP-

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

6. AuddepennnanbHoe ypaBHeHUE y' — 2Xxy = In X + 1 sBIsSETCS

1) muHEHHBIM

2)0AHOPOIHBIM

3)ypaBHeHuem bepuymm

4)ypaBHEHHUEM C Pa3JICTSIOMUMHUCS IEPEMEHHBIMU

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

2)cnenaTh MOJACTAHOBKY y' = p, y"=p
3)caenaTh MOJCTAHOBKY y' = p,y” = pp’

4)COCTaBUTH U PEIIUTh XapaKTEPUCTUUECKOE YPaBHEHHE

’

8. Obuee pemenne qudhepeHIaTb HOTO YpaBHeHHUS Yy + 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. HacTHoe pelieHre HeOJHOPOAHOTO JMHEHHOTO (P epeHIINaTbHOr0 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. [Mpexen obmero wieHa psaa 5 + 3 +—+ —+.. PaBeH .....
4 5

11. Ecnm noist crenennoro psaa »  a (x +5)" paamyc cXOmuMOCTH R = 7, TO MHTEPBa-
n=0
JIOM CXOAMMOCTH SIBJISIETCS
D(-7;5)
2)(-5;7)



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

12. Ecoi i1 cTenenHoro psaa » a, (x+1)" MHTEPBAIOM CXOIUMOCTH sBiseTcs (-5; 3),
n=0

TO paJuyC CXOJAMMOCTU 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, HMEET OIINOKH, OCYIIIECTBIICHA ITOTIBITKA PEIICHNS Ha OCHOBE TIpa-

BWJIBHBIX METOJIOB M HCH PEIICHNA.

5.4 IIpuMepbI TECTOBBIX 3aJaHUH

Tecr 1

1. Heonpenenénuelii nuTErpan J' ( — paBeH

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

2. HeonpeneneHHblil HHTErpa I paBeH

dx
V1-10x°
1) arcsin Jiox + C

X
2)arcsin —— + C

Jio

1
3) ——arcsin V10x + C
10

o
1 X
4)\/B \/EJFC

3. HeonpenenéHHbIN MHTErpa J' (x + 2)e**dx paBeH

arcsin

3X

1 1
D=e¥(x+2)- e+ C
3 3

3X

1 1
2)=e¥(x+2)-Ze** 4 C
3 9

1 1
3)=e*(x+2)--e¥ 1
9 9




1 1
4)—e3x (x+2)-=e* 4 C

9 3
4. YCcTaHOBHTE COOTBETCTBHE MEXIy HHTEIPAJIOM H €r0 3HaYCHHUEM
1) [sin % x - cos x - dx

2) [eX -sine” -dx

sin x - dx
3) | —
cos “ X
dx
4) | ;
1-x
BapuaHTbl 0TBETOB:
1 1+ x
A) =In +C
2 1-x

1
B) =sin * x+C
4
1
cos X

+C

C)
D) —cose* +C
5. MHOecTBO nepBo0Opa3HbIX GyHKIUU f (X) = x  umeer Bux
1) %?{/XTl +C
1
Ax®
3) %/XT +C
4) %W +C

2)

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

X
gepe3 Touky M (3;-2)
3

DEx =22 5
3 X
3
NE() = 22 5

3) F(x)=8x—2—2
X

7. TlepBooGpasubivMu GyHKIMK f (X) = x* + 3x sBISTIOTCS

5
1) X 6x?
5

2) 4x%+3

X5 3x2

3) —
)5+2

4) 4x3+34c

+C




3x2

2

+ 2

5 X
)?+

8. Heonpeien€nuplii uuTerpan | paBeH

9+ X

1)In|9—x|+C

2) In|9+x|+C

1
3) —arctg ﬂ +C
3 3
dx

(x —1)(x2 + 9)

9. TloapiTerpanbHyo GpyHKIUIO HEONPEIENEHHOTO UHTETPaANa | MOKHO

Pa3NoXKUTh HA CyMMY JIpo0Oeil Buaa

A Bx + C
+—

1) .
x=1 x“49
A B
+2—
x=1 x%49
A B C
3) + +
x-1 x+3 x-3
A Bx
Y
x=1 x%49

2)

4)

Jxd

10. Heonpenenenuplii unTerpan | (3 X
x -1

X
i/;+9

) Haxoa4AT ¢ IOMOIIBIO IMTOACTAaHOBKH

1)x:t30
2)x:t15
3) x=t%
4) x =¥

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 IOAXO0/] K pEHICHUIO,
HICsA pEIICHUA, METO/I IIPpaBUJIbHBI.

2 0-1 3a7aHKe BBIITOJIHECHO YaCTHYHO, UMECT OL]_II/I6KI/I, OCYIICCTBJICHA MOIBITKA PEIICHNS HAa OCHOBE

NpaBUJIbHBIX METOJI0B U uaeﬁ PECUICHMA.

5.5 IIpuMepbl TeCTOBBIX 3a1aHUI

Tect 2

1
1. Onpenenennbiii uaTerpan | (8x + 6x° —9)dx paBeH ....
0

2. Tnouraas GUrypsl, OrpaHAYEHHON CHU3Y TPAQUKOM QYHKIUH Yy = X° + 2X — 3, CBEPXY

OoChI0 Ox , cjIeBa U clpaBa NPSIMBIMHA x = -3 U X =1 COOTBETCTBEHHO, paBHAa




32
1)—
)3

20
2) —
)3
25
3)—
)3

14
4)-—
)3

a
3. OnpeiesieHHBIN HHTETPAN [ x-cos x -dx  PaBeH ...
0

©

d
4. JIns HecoOcTBeHHBIX HHTErpajioB (1) I

dx ©odx
_ 2
L3 (x+2)° I/I()'.l‘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) Beruucnuth uaTerpan [(x +1)-sin x - dx
0

1)-2

2) T+ 2

3) -7-2

4)0

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

OrpaHMYEHHOI apabomoil y2 = 2x , mpsiMoil X=3 1 ocbto OX

1) 8
2) 97
3) 67
4) -9x
. 0 2dx
8) HecoOcTBeHHbIH uuTErpan | — SIBJISIETCS
1

1) pacxoasmmmcs
2) CXOASIIIMUMCS

Kpamxue memoouueckue yxazanus
I[ITM copepxaT TecTOBBIE 3aJaHUSI 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 BBIINOJIHEHO MMOJIHOCTBIO U IPAaBUJIbHO, HO PEIICHUE COACPIKUT HEKOTOPHIC HETOYHOCTH U HECYLIC-

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, OCYIICCTBJICHA NOMBITKA PEIICHUA HAa OCHOBE IIPAaBUJIBHBIX

METOJIOB U UJIeH pPEUIeHHUS.

5.6 IIpuMepbI TECTOBBIX 3aJaHUH

Tect 3

1. AuddepenunansHoe ypaBHEeHHE 3(X 2y + y)dy + /2 + y?dx = 0 aBaseTcs
1)muHeHbIM

2)0OAHOPOTHBIM

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)caenars moACTaHOBKY Y = p(y) y" = pp’

’

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

1)c, +C,

2)e +e

3)ce”™ +Ce™

4HcEe™ +e™)

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

1)(Ax +B)-e”

2)Ax -e "

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

4)3Ax -e "

-1
5. Ecim y(x) - peumieHue ypaBHEHUs y' = y_2 , YIIOBJIETBOPSIIOILIEE YCIOBHUIO Y (1) = —1 ,
X

Toraa y(1,5) paBHO ...

6. HMano muddepenuunansHoe ypaBHeHHE Yy +5y’'+6y =0 . Torma cooTBeTCTBYyMOIIEE
€My XapaKTepUCTHUECKOE YpaBHEHHE UMEET BUJ]

1) 1+5k + 6k% =0
2) k2 +5k+6=0
3) k2 -5k -6=0
4) k? -5k =0

7. Cpeau mepeuuciieHHbIX AudQepeHnnanbHbIX YpaBHEHHH ypaBHEHUSIMU BTOPOTO IO-
pAaKa SBISIOTCS

1) Y 4+ 9y + 6y =x°
2) xy'+8y—x+5=0

0
3) y2—y+x=0
Ox
2
d d
4) 2x y+x—y+y:0
dx 2 dx
2

0"y oy 2
+Xy—+ X" =y

axz oX

5) x

8. Iopsinok muddepeHmanbHOTO ypaBHeHusl y” +9y” + 6y = x —4  paBeH....

9. YcraHoBHUTE COOTBETCTBHE MEXAY AU (HepeHIINATFHBIMA YPABHECHUSMH B X OOITUMU
HHTETpaIaMu

1)y -14xBy=0

2) y'—7x6y=0
3) y' =14xy



BapuaHTbl OTBETOB:

A) In|y|= x* 1 c
b) In|y|=7x2 +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 ykaszanus

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 BHIIIOJIHEHO HOJHOCTBIO U MIPABUIIBHO, HO PEIICHUE COACPKUT 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 PEIICHNS 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 47 +1
2. YCTaHOBUTE COOTBETCTBHE MEXKIY YMCIIOBOHM TOCIEIOBATEIBHOCTRIO U (popMysion ee
o0uiero ujieHa

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

5 10

1, —, = .
4.21'8.31

2 2.2 22.3 2%.4
o2 o
3 9 19

3 =22
21" 41" 61

BapuanTel oTBETOB

n
A) un:m
n!
2
n- +1
B) up=——
2 -n!
2
C) un:2n +1
(2n)!

o0
3. Ecou uist cTemeHHoro psina Y a,, (x + 1)n paanyc CXOIUMOCTH R = 4 , TO HHTEPBAJIOM
n=1
CXOOUMOCTHU ABJIACTCS

D14




2)(-5; 3)
3)(-3; 5)
4)(-4; 4).
o0
4. Ecnn st creneHHoro psiga Y a, (x + 3)" unTepBanom cxonumoctu seusercs (-10; 4),
n=1
TO PafMyC CXOIUMOCTH R paBeH _ .
5. YcraHOBUTE COOTBETCTBHE MEKIY 3HAKOIEPEMEHHBIMU pAJaMU U BUJAMHU CXOIUMO-
CTH.
1) abCcomOTHO CXOAUTCH.
2) YCIIOBHO CXOIUTCA.
3) pacxoauTcsi.

BapI/IaHTI)I OTBECTOB:

A) 3 (-1)"8";

n=1
2 (-1
B) ¥ o ;
aoq(n+4)
2 ()"
C)x
n=t N+5
o . [¢'s) (_ 1)” .2 n
6. Bropoii uneH 4ucioBOM MOCIEN0BATEIBHOCTH Y ————— PAaBEH....
n=1 n
o0
o 3n-2
7. I/ICCJ'IG,HYI/ITG CXOOUMOCTD psAga .
n=1 N+5

1) aGCOIFOTHO CXOIUTCA.
2) yCIIOBHO CXOJUTCS.

3) pacxoaurcs.

4) cxonutcs

© (x-4)"(n-2
8. Uccnenyiite cxonuMocTh psga Y, ()#npﬂ x=5
n=1 n+5

1) aGCOMIOTHO CXOTUTCHL.
2) yCIIOBHO CXOJUTCS.

3) pacxoaurcs.

4) cxoaurcst

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

1) npusnak JJanambepa

2) mpenenbHbIN MPU3HAK CPABHEHHS

3) npusHak JleliGHuIIA

4) unterpanbHbIi npusHak Komm

5) mpusnak Kormm



(-1

o0
10. JInst uccaenoBaHus CXOUMOCTH psijia > ———— INPUMEHSIOT

n:1\/n+5

1) npusnak J{amambepa

2) npenenbHbINA IPU3HAK CPAaBHEHUS

3) npusHak JleiiOHuIa

4) nnrerpanbHbii npu3zHak Komm

5) mpuznak Ko

Kpamxue memoouueckue yxkazanus
I[ITM copepxaT TECTOBBIE 3aJaHUSI C BHIOOPOM OJHOTO WJIM HECKOJIbKUX MPABHIIBHBIX

OTBETOB, BBOJ YMCJIa
IIxana oyenku

OrneHka Bamner Onwncanne
5 4 3agaHue BHITOJIHEHO MOJHOCTHIO M a0COIOTHO NPABHIIBHO.
4 3 3agaHue BHINIOJIHEHO MONHOCTHIO U MIPABUIIBHO, HO PEIICHHE COAEPKUT HEKOTOPhIe HETOYHOCTH 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 U I/IZ[Cf/i PECUICHUS.
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

LlenassMu  OCBOCHHMSI JHUCHMIUIMHBI «MaTeMaTHUeCKUi aHaIW3 MOIYNb 2» SIBISIOTCS
HN3YUCHUC OCHOBHBIX MAaTCMATUUYCCKUX HOHSITI/Iﬁ, HUX B3aUMOCBA3UM U PpPa3BUTHA, a TaAKKC
OTBEYAIOLIUX MM METOJOB pacyéra, MCIOJb3yeMbIX IJIsl aHAIM3a, MOACIUPOBAHHS U PEIICHHS
IMMPUKJIAAHBIX 3a1a4.

3a1a4uu OCBOCHUSI AUCIMILIUHBL PA3BUTHE AITOPUTMHYESCKOTO U JIOTHYECKOTO MBIIIIJICHUS
CTYJICHTOB, OBJIaJICHHE METOJIAMHU MCCIICIOBAHUS U PEIICHHS MATEMAaTHYECKUX 3a/1a4, BRIpaOOTKa
y CTYICHTOB YMEHHs CAMOCTOSTEIFHO PACHIUPATh CBOM MAaTeMaTHYCCKUE 3HAHUS U MPOBOAUTH
MaTeMaTUYCCKUI aHaIn3 MPUKJIIAAHBIX HHXXCHCPHBIX 3a/1a4.

[TnaHupyeMbIMH pe3yJabTaTaMH OOy4YCHUS 110 AUCHUILIHHE (MOIYIIIO), SBISIOTCS 3HAHUS,
yYMEHMsI, HaBbIKU. [lepeueHp IIaHupyeMbIX pe3ysIbTaToB OOydeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS OO0pa30BaTENbHOM IMPOrPaMMBL,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenmmu, popmupyemblie B pe3yinbTaTe U3y4eHUs JUCIUILIUHBL (MOJTYJIs)

Pe3ynbTaThl 00y4eHUs MO TUCIIUTUTHHE
Kox 1 Kon u
OPMYJIUPOBKA
Hassanwne OITIOII dopMmyaupoBKa Q)Hﬁﬂ;’xafopa Koz
BO, cokpamienHoe
KOMIIETEHIINN JOCTIKCHUSA pe3yib DopmynupoBKa pe3yibTaTa
KOMITCTCHITUH
Tara
09.03.02 OIIK-1 : Cniocoben OIlK-1.1B : P/l 3HaHUEe | OCHOBHBIX MOHATHHA U
«VIHpopMaMOHHBIE | IPUMEHSTH Oo6nanaer CBOWCTB OOBEKTOB
CHCTEMEI 1 €CTECTBEHHOHAyYHbIE | MaTeMaTH4eCKOU MaTeMaTHICCKOTO
TEXHOJIOTHUH 1 OOIIeHHKEHEPHBIE | KYJIBTYypOil U aHaIm3a
(b-1C) 3HAHMS, METOIBI CHCTEMHBIM P12 VYMeHue | TPUMEHATH METO/IBI
MaTEeMaTHICCKOTO MBIILICHUEM, MaTeMaTHISCKOTO
aHalln3a u MO3BOJIIONIIMH B aHaJIM3a pu
MOJEITUPOBAHUS, po¢eCCHOHATBHOM peLIeHnt 3a1a4
TCOPETUUYCCKOTO U JCATCIIBHOCTHU PI[3 Hasbix UCIIOJIB30OBAHUS
OKCIICPUMEHTAJIBHOTO | MCIIOJIb30BATH OCHOBHBIX HOHﬂTHﬁ,
HUCCJIICAOBAHNUA B MAaTCMaTHYCCKUC (l)opMy_]'[ U METOJ0B
HpO(I)eCCHOHaHBHOﬁ METOJbI U MaTeMaTU4YECKOr o
JIeATEIIbHOCTH WHCTPYMEHTHI IS aHaIM3a IpH
IPOBCACHHUS CaMOCTOSITETLHOM
KpUTHYECKOTO 5 pelleHnH 3a1a4
aHaJM3a CUTYyalHi,
MOJEMPOBaHUs U
MIPOTHO3UPOBAHUS
pa3BuTHA
MPOIECCOB U
SIBIICHUI

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

®opMUpOBaHUE IEHHOCTEI

BocnurareabHble 3a1a41 Henem)le OPUMEHTUPBLI

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

Tpynomobue
JlunepcTBo

q)OpMI/IpOBaHI/IC YYyBCTBA ropA0CTH 3a
JOCTHUKCHUA Poccun

[MaTpuorusm
I'paxxnaHCTBEHHOCTB




(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

JucuunnuHa «MarteMaTudeckuil aHaian3 MOAYJb 2» OTHOCUTCS K 00s3aTeNbHON 4yacTu
«bnoka 1 Iucuummiuael (Moynun)» ydebHnoro tuiana Hampasierus 09.03.02 MudopmanmonHbie
CUCTEMBI U TEXHOJIOTHUH.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0vemM aucHUIUIMHBL (MOJYJSI) B 3a4eTHBIX €AMHUIAX C YKa3aHHEM KOJHYecTBa
aKaJEMHYECKUX YacoB, BBIIEICHHBIX HAa KOHTAaKTHYIO padoTy ¢ oOydarommumucsa (IO BUIAM
y4eOHBIX 3aHATHI) M HAa CAaMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IuUIE 2.

Tabnuia 2 — O0miast TPy 10€MKOCTh JUCITUTITUHBI

Tpyno- OO0BbeM KOHTAaKTHOM paboThI (4ac)
Cemectp | emKocTb
(0D0)
Hassanue OITOIT @opma Yactb WA Breaynu- CPC @opma
o0yye- AynuropHas aTTec-
BO st VII Kypc TOpHas S
(300, (3.E) | Beero 1
0300) nex. | mpak. | ma6. | TIA | KCP
09.03.02
Hugopuauionbie | 40 | ) g 3 4 73 || 3 [of1]of|mn 5
CHCTEMBI U
TEXHOJIOTHHI

4 CTpyKTypa U co/iepKaHue M CUMILITUHBI (MO1YJIs1)

4.1 CTpykTypa aucuumjinHbl (MoxyJs) nist OPO

Temarnueckuil IaH, OTPAKAIOUIMI COJAEp)KAaHUE AMCLUMILIMHBI (IIEPEYEHb PA3AEIOB U
TeM), CTPYKTYPHUPOBAHHOE 110 BUJIaM y4e€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IJIaHOM, NpHUBeJieH B Tabauie 3.1

Tabnuma 3.1 — Pazgensl JUCHUIUIMHBL (MOAYJS), BUABI yUeOHOU NEATENbHOCTH U (HOpMBI

TeKymero KouTpods ainst OPO
| Ne I Hazpanue TeMbl | I Koi-Bo 4acoB, OTBEICHHOE Ha I Dopma I




Kog pe- TEKYyLIEro KOHTPOJIS
3yJIbTaTa Jlex [Ipakr JIa6 CPC
00y4eHust
Pl TEOPETUUECKUH OIIpoc,
1 | Heonpenenéuusrii mHTErpai P12 P}B 8 10 0 20 KOHTpOJIbHas paboTta
’ Nel, tect Nel
TEOPETHUUECKUH OIpOoC,
2 | Omnpenenéunslit nHTETpa P HI;I,[IIJ’IB 8 6 0 12 Egﬁgfunlfe};a;];;;:ue Nel,
TecT No2
TEOPETUUECKUH OIIpoc,
Pl HHJUBUYaTbHOE
3 | HecobcTBeHHBIH HHTErpat I P}IS 2 2 0 6 nomariHee 3aganue Nel,
’ TEOPETUUECKHUH OIIpoC,
TecT Ne2
TEOPETUUECKUH OIIpoc,
4 Juddepennmansaere P11, 8 8 0 13 KOHTpOJIbHas paboTta
YpaBHEHUs P2, P13 Ne2, reoperuueckuii
ompoc, TecT Ne3
TEOPETUUECKUH OIpOoC,
PJI1, WHAUBUYabHOE
5 | Pam P12, P13 10 10 0 20 JoMaIllHee 3aganue No2,
TecT No4
Hroro no Taéanue 36 36 0 71

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

Tema 1 Heonpeoenénuoiii unmezpai.

Conepxxanne Tembl: OrmpenerneHusi MepBOOOPA3HOW M HEONPENeIEHHOTO HHTETpaa.
Teopema cyiecTBOBaHUS HEONPEAEIEHHOT0 HHTerpana. CBOMCTBa HEONPEAECIEHHOTO HHTETpaJIa.
Tabnuua OCHOBHBIX MHTErpasioB. HemocpencTBeHHOe WHTErpupoBaHue. VHTerpupoBanue
METOZIOM BHeceHuss (GyHKUMM 1oj 3HaK aAuddepenumana. 3ameHa MepeMEHHOH B
HeolpeaeneéHHoM uHTerpane. MurerpupoBanue no yactsaMm. HMHTerpupoBaHue NpOCTEHIINX
palMOHANBHBIX JIpobel. MHTerpupoBaHie HENpaBUIbHBIX pallMOHAIBHBIX JpoOeil. BuiieneHue
LEeJIOM 4YacTH U3 HENpaBWIbHOM paloHalIbHOM Jpobu. MHTerpupoBaHue MPOU3BOJIBHBIX
panuoHaIbHBIX Apo0ei. PaznoxeHune npaBuiabHON pallMOHAIBHOM Ipo0u Ha CyMMY MPOCTEHIINX
pallMOHATBHBIX  JIpoOel MeTOJ0M HeomlpelnesnEéHHbIX Ko3(hduuuentoB. MHTerpupoBaHue
HEKOTOPBIX BUJI0B TpUroHomeTpuueckux pyHkuuil. [lonnxenue creneHu. 3aMeHa nepeMeHHOU
IOpU UHTETPUPOBAHUU TPUTOHOMETPUUECKUX (YHKLUMH. YHHBepcaidbHas TPUTOHOMETpPHUYECKast
NoJicTaHOBKA. MHTerpupoBaHHe HEKOTOPBIX MPPALMOHAIBHBIX (YHKIUN. 3aMeHa NMepeMEHHOMN
npu MHTETPUPOBAHUU VppalMOHAIBHBIX GYHKIMHA. O6partHas MIOJCTAHOBKA.
Tpuronomerpuueckue mnojacTaHOBKUA. MHTerpanbl ot  auddepeHuaibHbIX  OMHOMOB.
[Toncranosku Yebsiena. [loacranoBku Diinepa.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHAapTHas!, «MeTo]1 KOONEepaTUBHOI'O O0YUEHHUS.

Bunbl camocToATENbHON NOATOTOBKY CTYJAEHTOB 110 TEME: TOATOTOBKA K TEOPETHYECKOMY
OIIpOCy, MOJATOTOBKA K MPAKTUYECKUM 3aHATHUSAM, IOJrOTOBKA K KOHTPOJIBbHOM paboTe, U3ydeHue
matepuaia B 90C (Moodle), moaroroska k MiToroBomy TecTy 1o IuCHUILUIUHE.

Tema 2 Onpeoenénnuiii unmepa.

Copepxanue Tembl: 3ajadya O IUIOLIAAM KpUBOJMHEHHON Tpanenuu. OmnpeneneHue
ONpENENEHHOT0 MHTETpaa. ['€OMEeTpUYEeCKHii CMBICI OIpPEACIEHHOr0 HWHTerpaina. Teopema
CYILIECTBOBaHMs oIpeAenéHHoro uHrerpana. CBoiicTBa ompenesnéHHOro mHrerpana. CBOWCTBO
aJJIMTUBHOCTH ompeaenéHHoro uuterpana. OleHkKa Onpenen€éHHOro HMHTerpaiga. Teopema o
cpenHeM 3HadeHMM. [Ipom3BojgHas MHTErpana Mo NMEPEMEHHOMY BEpXHEMY IHpeneny. BwiBojg
dbopmynel Hetorona-JleiiOHMIA /I BBIYMCIIEHUS ONPENEIEHHOTO HHTerpana. Teopema o 3ameHe
IIEPEMEHHOI B OIpenenéHHOM HHTerpane. MHTerpupoBanue mo 4acTaM B ONPEAEIEHHOM



uHTEerpaie. I'eomeTpuueckue MpUIIOKEHUs ONPENEIEHHOIO MHTErpana. Beruucienue miomanu
IUIOCKOM (Urypsl B JEKapTOBBIX KOOpPAMHATAX, B IMapaMeTpUueckod QopmMe B JEKapTOBBIX
KOOpJIMHATaX, B IOJIAPHBIX KOOpAWHATaxX. BpluncieHue UIMHBI Tyrd KpUBOW B JE€KapTOBBIX
KOOpJMHATaX, B IapameTpuyeckoil (opme B JEKapTOBBIX KOOPAMHATAX, B MOJSPHBIX
KoopanHaTax. Beruuciienne o0bEMa Tena BpaleHust BOKPYT KOOPJMHATHBIX Oceld. Brruncienue
00BEMa Tena Mo U3BECTHOI IIIOMIAIN TONEPEYHOTO CEUECHHUS.

@opMbl U METOABI IMPOBEACHUS 3aHATUH MO TeMe, MpPUMEHseMble 00pa30BaTENbHBIC
TEXHOJIOTHH: cTaHapTHas, «MeToJ KOOIepaTUBHOTO 00YUESHUS.

Buibl caMocTOSATENIBHOM TOATOTOBKH CTYIEHTOB 10 TEME: IIOJrOTOBKA K TEOPETUYECKOMY
OIpoCy, NOATrOTOBKA K MPAKTUYECKUM 3aHATUSAM, BbinosiHeHHue N /3, nzydenue matepuana B 20C
(Moodle), moaroroBka k ITOoroBomy TeCTy MO JTUCIUTUIHHE.

Tema 3 Hecobcmeennvlii unmezpa..

Conepxanmne Tembl: OmnpezneraeHHe HECOOCTBEHHOTO HHTErpajla C OJHUM WA ABYMS
OeckoHeuHbIMU npenenaMu. OnpezencHrne HecOOCTBEHHOTO HHTETpajia ¢ KOHEUHBIMU MpeieIaMu
OT pa3pbIBHOH QyHKIMH. CXOAUMOCTD U PACXOJMMOCTh HECOOCTBEHHBIX HHTETPAJIOB.

@opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHseMble 00pa3oBaTEIbHBIC
TEXHOJIOTUH: CTaHJapTHAsI.

Busl caMocTOSITEIHHOM MMOATOTOBKH CTYJCHTOB I10 TEME: TIOJrOTOBKA K TEOPETHUECKOMY
OIpOCy, OArOTOBKA K MPAKTHUECKOMY 3aHATHIO, BbinosHeHne NJ13, usydyenne matepuana B 20C
(Moodle), moaroroBka k IToropomy TecTy 1o ITUCIHILIHHE.

Tema 4 [ugpgpepenyuanvhvie ypasnerus.

Conepxanue Tembl: OOmue noHATUSA: JUddepeHIMaIbHOe YpaBHEHHE, IOPSI0K
QG pepeHaIbHOTO ypaBHeHHS, peleHne TudepeHnaIbHOr0 ypaBHEHHs, 001Iee peleHne
T depeHMaIbHOr0 ypaBHEHMsI, HayallbHble YCIOBHS AU(QepeHInanbHOro ypaBHEHMUS,
yacTHOe perreHue auddepeHIMabEHOTO ypaBHEHUs, 0co0oe pemnieHue audQepeHInaTIbHOro
ypaBHeHHUs, 3a1aua Ko, nHTerpaistble KpuBble. Teopema cylecTBOBaHUS U €IMHCTBEHHOCTH
pemenus  3agzaun  Komm.  [uddepeHuuanbHble  ypaBHEHUsS  [EPBOrO  IMOpsKa.
Juddepenumanbaple  ypaBHEHHsS IEpBOrO MOpsAKa C  Pa3AesIOIIMMUCS MEPEMEHHBIMH.
Jluneitnsle nuddepeHMaNbHbIE ypaBHEHUS MEpBOro MopsAaka. YpaBHeHus bepHymin.
OpnHoponnble ¢yHkuuu. OpHOpoaHble Tu(QepeHnalbHble YpaBHEHUS MEpPBOro MOpsAKa.
luddepenunanpaple  ypaBHEHUS EpPBOrOo  MOpAAKa B MOJHBIX  JuddepeHnnanax.
Juddepenunanbaple  ypaBHEHUs BbICIIMX —MOpAAKoB. JluddepeHnuanbHble ypaBHEHMS,
JIOTTYCKaIOIMe MOHMKEHUE BBICIIUX MOpPsSAKOB. JIuHeliHble onHOpoAHbIE AU(depeHInaIbHbIe
YPaBHEHHUs BBICIINX MOPsAKOB. CBONCTBA YAaCTHBIX pelIeHUH. JINHEHHO 3aBUCHMBIE U JTUHEHHO
HEe3aBUCHUMbIE 4YacTHble pemieHus. DyHaaMeHTardbHas CUCTEMa YacTHBIX pemieHui. OOiiee
peleHre OJHOPOAHBIX JIMHEHHBIX AuddepeHInalbHbIX YpaBHEHUH BBICHIMX IOPSIKOB.
Jluneitnble ogHOpoHBIE MU depeHIMaTbHbIE YPaBHEHUS BBICIINX MOPSIKOB C MOCTOSHHBIMU
ko3 duurenTamMu. XapakTepucTHUECKoe ypaBHeHHE. YacTHble M oOliee perieHus JTUHEHHbIX
OJTHOPOAHBIX IU(depeHINaTbHbIX yPaBHEHUH BBICHIMX MOPSAJIKOB. JIMHENHbIE HEOAHOPOIHbBIE
Qg depeHIaIbHbIe ypaBHEHUS BBICIIUX MTOPSIKOB C IOCTOSHHBIMU Koddduimentamu. Teopema
O CTPYKTYpe OOILEro pemieHus JUHEHHOro HEOJHOPOJHOIO YpPaBHEHHUS BTOPOrO MOpsAKa C
MOCTOSIHHBIMU Kod(urrienTamu. HaxoxaeHue 4acTHOTO perieH s TMHEHHOTO He0THOPOJHOTO
YpaBHEHHS BTOPOrO TMOpsiAKa C MOCTOSHHBIMU Ko3(d@uiMeHTaMu Mo BUAY MpaBoil dYacTu
YPaBHEHHS M KOpHSAM XapaKTEPUCTHUECKOTO YypaBHEHUs. PelleHHe CcUCTEM JIMHEHWHBIX
muddepeHIIMaNbHBIX YpPaBHEHUH IEpBOTO IMOpAIKAa C MOCTOSHHBIMU Kod(dduimeHtamu ¢
IIOMOUIbIO XapaKTEPUCTUYECKOTO YPABHEHHUS.

@®opMBl 1 METOJIbI NPOBEICHHS 3aHITUA MO TeMe, NMpUMEHseMble 00pa3oBaTeNbHbIE
TEXHOJIOTUH: CTaHAapTHas!, «MeToJ1 KOONEepaTUBHOT'O O0YUESHHUS.



BI/I,Z[BI CaMOCTOSITEIIbHOM MNOATOTOBKH CTYACHTOB IO TEMC: IMOATOTOBKA K TCOPECTUICCKOMY
OIPOCY, TIOATOTOBKA K NMPAKTHYECKUM 3aHATHSAM, OATOTOBKA K KOHTPOJIBHOI paboTe, n3ydeHue
marepuana B DOC (Moodle), moaroroska k IToroBomy TecTy 1o JUCHUTUIMHE.

Tema 5 Paowi.

Conepxxanue Tembl: [IoHsATHE 4YMCIOBOTO psna, OOIIMH 4iIEH psjia, YaCTUYHAs CyMMa.
Cxopsauuiics u pacxonaduuiics yucinoBoil psag. Cymma uncioBoro psajaa. OCHOBHbIE CBOMCTBA
YHUCIIOBBIX PAAOB. YMHOKEHHE 4YHCJIOBOTO psaa Ha uuciao. CyMMa 4YHUCIOBBIX PSIOB.
OtOpacbiBanre k TepBBIX UWIEHOB YHCIOBOrO psma. lapmonmueckuit psa. OOoOImIeHHBIN
rapMoHu4eckuil psa. HeoOxoaumblil IpU3HAK CXOIUMOCTH YMCIOBOIO Psja U €ro CleICTBHE.
JlocraTouHble NPU3HAKK CXOAUMOCTH YHCJIOBOTO 3HAKOIIOJIOXKUTEIBHOIO psAJa: IPU3HAK
CpaBHEHMs, INpeAeibHBbIA IpHU3HAK CcpaBHeHUs, npusHak JlamamOepa, mnpusHak Komm,
UHTErpasIbHbIN npu3Hak Komun. 3HakonepeMeHHBIM U 3HAKOYEpeNyIOIIMICS 4YMCIOBOH ps.
[Tpu3nak JleiOHuma [uisi 3HaKOYEpPEAYIOIIErocs YMCIOBOrO psna. AOCONIOTHas W yCJIOBHas
CXOJUMOCTb 3HAaKOIIEPEMEHHOIO 4YMCclIoBOro psaa. IlpusHak aOCOIIOTHOW CXOOUMOCTHU
3HAKOIIEPEMEHHOIO  YHCJIOBOrO psga. OyHKUMOHANBHBIA psAN, TOYKH CXOIUMOCTH U
pacxonuMocTH (QYHKIIMOHATBHOTO psia, 00JIACTh CXOAUMOCTH (pyHKIMOHAIBHOTO psiga. Cymma
dynkunoHanbHoro psjga. CreneHHoit psu. MHTEepBan U paguyc CXOAMMOCTH CTEIIEHHOTO psija.
Cymma creneHHoro psaa. PaBHomepHas cxoaumocTb. [Ipu3Hak paBHOMEPHOW CXOIMMOCTH
¢dyHKUMOHaNBbHOTO psija. MHTerpupoBanue u auddepeHurpoBanue (yHKINOHAIBHBIX PSI0B.
AOcComoTHas CXOIUMOCTh (YHKIIMOHAIBHOTO psiia. Pa3noxkenne QyHKUMNA B CTENICHHBIE PSBL.
Psaner Teiinopa u Makiiopena. Octarounsiii unieH psana Teitnopa. [TpubmmkeHHbIe BBIYUCICHUS C
MOMOIIBIO PsiIoB. Pernenue muddepeHnranbHbpIX ypaBHEHHH C TIOMOUIBIO PSIOB. .

@opMbl U METOABI IMPOBEACHUS 3aHATUI O TeMe, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHas, «MeToJl KOOIepaTUBHOTO 00YUEHHUSI.

Buzel caMOCTOATENBHON MOATOTOBKH CTYIEHTOB 10 TEME: IIOATOTOBKA K TEOPETUYECKOMY
OIIpOCY, TOArOTOBKA K IPAKTUUECKUM 3aHATUAM, BbiosHeHue NJ13, usyuenue marepuana B 0C
(Moodle), moaroroBka k IToroBomy TecTy Mo IUCHUIUIHHE.

5 Meroauveckne YyKazaHusl AJds1 OOYYAKOINMXCH MO M3YYEHHI0 M PpPeaTu3alnuu
AMCUUIIMHBI (MOIYJIs1)

5.1 MerToanyeckue peKOMEHIAIUH O0YYalOIIMMCH MO0 H3YYeHHI0 IMCHUIUIMHBI W TIO
o0ecrneyeHNI0 CAMOCTOATEILHOM PadoThl

[Ipu peanuzanuu AUCHUIUIMHBI (MOJIYJIsl) MPUMEHSETCS IIEKTPOHHBIA Y4eOHBIN Kypc,
pa3MemEHHBIN B CUCTEME JIEKTPOHHOTO o0ydenus Moodle.

Jliis obecrieueHnst CUCTEMATHUECKOM U PeryIsapHOi paboThl O U3YYEHUIO TUCITUTUINHBI U
YCIICHIHOTO MPOXOXKACHUA TCKYIIHUX W MNPOMEKYTOUHBIX KOHTPOJBbHBIX HCHBITaHUHU CTYACHTY
PEKOMEHIyeTCsI MPUACPKUBATHCS CIEAYIONIET0 OpsAaKa O0yUeHUs:

- CAMOCTOSATENBHO ONPEACTUTh 00BEM BPEMEHH, HEOOXOIMMOTO JIJIsl MPOPa0OTKH KaXKIOH
TEMBI,

- PETyIApHO HU3y4dYaTbhb KaAXAYI0O TEMY JUCHUINIMHBI, HCIIOJIB3YySA pPas3IMdHBIC q)OpMI:I
WHAWBUIYaAIbHON pa0oTHI;

- COI'JIAaCOBEIBATH C MPEIIOoaAaBaTCJICM BUABI pa6OTBI M0 U3YYCHUIO JUCIUILIINHBI.

[Ipy BBITONIHEHUW WHAWBUIYaIbHBIX JOMAIIHUX 33JaHU HEO0OXOJUMO HCIOJIB30BaTh
TEOPETUUECKHI MaTepual, JieJaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u np. Pemenne WJ/I3 BbImonHsIETCS MOAPOOHO M CONEPKUT HEOOXOAUMBIE TOSICHUTEIhHBIC
CCBIJIKH.

CaMOCTOSATETHbHOCTh B yUeOHOH paboTe CrocOOCTBYET Pa3BUTHIO 3aMHTEPECOBAHHOCTH
CTyJEHTa B H3y4aeMOM MarTepHuajie, BbIpadaThIBA€T Yy HEro YyMEHHE U MOTPeOHOCTh



CaMOCTOSITEJIbHO TMOJy4aTh 3HAHMS, YTO BEChbMa BAXHO JUISI CIEHHAINCTa C BBICHIUM
o0pazoBaHHEM.

[lenpro camoCTOSTENTEHOU PabOTHI CTYJICHTOB SIBIISIETCSI OBNaAcHUE (DYyHIaMEHTATbHBIMU
3HAHUSAMHU, TPOPECCUOHATBHBIMU YMEHUSIMHU U HaBBIKAMH JESATEIILHOCTH MO MPOMUITIO, ONTBITOM
TBOPYECKOM, UCCIEA0BATEIBCKOMN AEATEIBHOCTH.

CaMocrosiTenbHasi paboTa CTyIeHTa BKJIIOYAET CIEAYIOUIME BHUAbI, BBINOJHSIEMbIE B
cootercTBUH ¢ PI'OC BO 1 pabounm y4eOHBIM IIJIAHOM:

- ayauTOpHas CaMOCTOSITENbHAs paboTa CTyIEHTa IOJA PYKOBOJICTBOM U KOHTPOJEM
npenojasaresis Ha Jekuuu. [Ipu mpoBeneHHH NMPAKTHYECKUX 3aHATUAX HpUMeHsieTcs «MeTon
KOOIEepaTUBHOTO OOy4YeHHUs»: CTyIEHThl padoTaloT B Manbix rpymmax (3 — 4 uen.) Han
WHUBUTyaJIbHBIMU 33JJaHUSIMU, B MPOIIECCE BHIMOJIHEHUS] KOTOPBIX OHU MOT'YT COBELIATHCS JIPYT
K napyry. [IpenonaBarenb, B CBOIO ouepeab, HaOMOgaeT 3a pabOTONW MajbIX TPYMI, a TaKxkKe
MOOYEPETHO PA3bSACHSACT HOBBIA YUCOHBIH MaTepwall MajbIM TPYyMIaM, KOTOPHIE 3aKOHYHIIN
paboTaTh HaJ MHAUBHUIYAJIbHBIMU 33/IaHUSMU IO MPEABLAYIIEMY MaTepuay;

- BHEAayAUTOpHAs CAMOCTOSITEIbHAs paboTa CTYyJIEHTa: HM3YYEHHE TEOPETUUYECKOTO
MaTepuaia, HOJrOTOBKa K ayAUTOPHBIM 3aHATHUIM (JIEKLIHS, TPAaKTHUYECKOE 3aHATHE, KOJJIOKBUYM,
KOHTpOJIbHAsT paboTa, TECTUPOBAHHE, TEOPETHUYECKUH OIMpOC), IOMOJHUTEIbHBIC 3aHSATHUA,
TEKYIINe KOHCYIbTAIUH 110 AUCLIHUIIIHHE.

KonTposib ycieBaeMOCTH OCYIIECTBISIETCS B COOTBETCTBUHM C PEUTUHIOBOM CUCTEMOU
OILICHKH 3HAaHUU cTyAeHTOB. OleHKa Mo aucuuiuinae onpeaensercs no 100-0anpHON mikane Kak
cymMma OauioB, HaOpaHHBIX CTYACHTOM B pe3ysibTaTe PabOTHl B CEMECTpe: 00s3aTeIbHBIMU
OamaMu  OLIGHWMBAETCS IOCEIIEHUE JIEKIIMOHHBIX 3aHiATHH, paboTa HaA MPAKTHUYECKUX
(ceMHHapCcKuX ) 3aHATHSIX, TEOPETUUECKHUM OITPOC, TECTHI, BHIIIOJHEHUE KOHTPOJIbHBIX padoT, /13,
MPEyCMOTPEHHBIX YU€OHBIM IIIAHOM.

Pacnipenenenne 6amioB 10BOAUTCS A0 CTYIEHTOB B HaYaje CEMECTpa.

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

[Tpu peanuzanuu JUCHUILTUHBL (MOJYJIs1) IPUMEHSIETCS JIEKTPOHHBIN y4eOHBIH Kypc,
pa3MelEHHBINA B CUCTEME JIEKTPOHHOTO 00ydenus Moodle.

5.2 OcobenHocTn opranu3anuu OOy4YeHHUs] JJI JHI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
310POBbSI 1 HHBAJINI0B

[Tpu HEOO6XO0IMMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbs U MHBAIMJIOB (110 3asIBJICHUIO O0yYarOIIerocsi) Mpe1oCcTaBiseTcs yueoHas
uHpOpMalKs B TOCTYNHBIX (pOpMax C yUeTOM UX UHAUBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUIS JTUI] C HapYIICHUSIMU 3pEHUs: B IeyaTHOH (hopMe yBeIMUeHHBIM IIPU(TOM; B hopme
AIIEKTPOHHOTO  JOKYMEHTa; WHAMBUIYaJIbHbIE ~ KOHCYJIbTAallMd  C  IPHUBJICYCHHEM
TU(IIOCYPIOTIEPEBOAUMKA; MHANBUAYAJIbHBIE 3aaHUs, KOHCYIbTALUU U JP.

- JUIs JIUL C HApYLLIEHUSIMU CJIyXa: B leyaTHOU ¢opMe; B (hopMe 3JIEKTPOHHOIO JOKYMEHTA;
WHIVBUAYAJIbHbIE KOHCYJIbTALIMM C TPUBJICYEHUEM CYpPAONEPEBOJYMKA; WHIMBHUIYyaJIbHBIC
3aJlaHusl, KOHCYJIbTALUU U JIp.

- JUTs1 TUI] C HApYLIEHUSIMHU OTIOPHO-/IBUTAaTEIILHOTO alllapaTa: B eyaTHo# ¢popme; B hopme
AIIEKTPOHHOIO JOKYMEHTA; MH/IMBUyaJIbHbIE 3aJJaHUs, KOHCYJIbTAllUU U JIp.

6 MoH OLEHOYHBIX CPEACTB JJIfl MPOBEIeHUs] TEKYILIEero KOHTPOJISI M MPOM e5KYyTOYHOM
arTecTalMy O0YYAKOIMXCH 10 IMCHUIIMHE (MOLYJII0)

B cootBerctBum c¢ tpeboBanusmu DPI'OC BO pgns arrectanuu 0OydarOImUXCs Ha
COOTBETCTBHE WX TMEPCOHAIBHBIX JOCTIKEHUW IUIAHUPYEMBIM pe3yjbTaTaM OOy4YeHHUs IO



JUCHUITIINHE (MOILYJIIO) CO31aHBbI (bOHI[bI OLICHOYHBIX CPCACTB. Tumosslie KOHTPOJIBHBIC 3a1aHu,
METOAMYECKHE MaTepuabl, ONpPEAENAIONINe IPOLEeNyphl OLCHUBAHUS 3HAHUM, yYMEHUH U
HAaBBIKOB, a4 TAKKC KPUTCPUU U I1OKA3aTCJIN, HCO6XOI[I/IMBI€ JJIA OCHKH 3H3,HI/IfI, yMeHHﬁ, HAaBBIKOB
U XapakTepusylolue dTanbl  (OPMUPOBaHMS KOMIETEHIMH B  IpoOLecce  OCBOEHUS
00pa3oBaTeNbHOI porpamMmsl, npeacrasiieHsl B [Ipunoxenun 1.

7 YueOHO-MeToauYecKoe U MH(POPMAITMOHHOE o0ecTievyeHne TUCIHUILTHHBI (MO1YJIA)

7.1 Ocnoenaa numepamypa

1. AxcenoB A. Il. MATEMATUYECKHIN AHAJIM3 B 4 Y. YACTD 2. YueGHuk u
MpaKTUKyM JUIsi BY30B [OnekTpoHHsld pecypc] , 2021 - 344 - PexuMm jgocryna:
https://urait.ru/book/matematicheskiy-analiz-v-4-ch-chast-2-470305

2. MaremaTudeckuii ananus : YduebHoe nmocooue [dnexrponnsiii pecypce] : HULL MHDPA -
M, 2021 - 502 - Pexxum nocryna: https://znanium.com/catalog/document?id=368732

3. Iarun, B. JI. Martematudeckuii aHainu3. ba3oBble MOHATHA : yueOHOE TOCOOUE ISt
By3oB / B.JI. lllarun, A. B. CokomnoB. — Mocksa : UznarensctBo FOpaiit, 2024. — 245c. —
(Beiciiee  oOpazoBanme). — ISBN 978-5-534-00884-5. — Tekcr : 2JIeKTpOHHBIA //
Oo0pazoBarenpHast miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/537307 (mata
obpamenus: 12.03.2025).

7.2  Jlonoanumenshasa numepamypa

1. KPATKHUM KYPC MATEMATHUYECKOI'O AHAJIM3A / A.B. Yp6axanos, JLA.
Tenemea .— Ynan-Yo : Bypstckuii rocynapcTBeHHbld yauBepcuret, 2019 .— 61 ¢. — ISBN
978-5-9793-1442-2 .— URL.: https://lib.rucont.ru/efd/706601 (aata obpamienus: 03.05.2023)

2. Kparkuii kypc matremarndeckoro ananusa. T. 1. [luddepennmansnoe u HTETpaibHOE
ucurciaeHuss (GyHKIUN onHOM mnepeMeHHOW. Psanel : YdueOHUK [DneKTpoHHBIH pecypc]
O®uzmatir , 2015 - 444 - Pexxum noctyna: https://znanium.com/catalog/document?i1d=293958

3. Hlunaues B. C. JUODPEPEHIIMAJIBHOE M UHTEI'PAJIBHOE NCUUCJIEHUE.
Y4eOHUK U TPaKTUKyM JJs BY30B [DIeKTpoHHBIH pecypc]| , 2020 - 212 - Pexxum pocryna:
https://urait.ru/book/differencialnoe-i-integralnoe-ischislenie-453124

7.3 Pecypcor ungpopmayuonno-menekommynukayuonnoi cemu ""Humepnem'",
6KI0uas npogeccuonanvuvlie 06a3bl OAHHBIX U UHPOPMAUUOHHO-CRPAGOUHDIE
cucmemul (npu HeodX00UMOCmMU):

1. O6pazoBarensHas miathpopma "FOPANT"

2. Cucrema snexrponnoro ooydenus BI'YDC (http://edu.vvsu.ru)

3. CIIC Koncynbrantllitoc http://www.consultant.ru/

4. OnektpoHHas OubnuoreuHas cucrema ZNANIUM.COM - Pexum pgocrymna:
https://znanium.com/

5. DnekTpoHHO-O0ubImoreunas cucrema "PYKOHT"

6. DOnexkTpoHHO-OMONMMOTEYHas cuctema uznarenbcrsa "FOpaift" - Pexxum poctyna:
https://urait.ru/

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

8. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHyYHBIX
npodecCHOHANIBHBIX 00acTe) - Pexxum qocryna: https://www.prlib.ru/



8 MarepuajbHo-TeXHHYECKOE oO0ecrevyeHHe IUCHUILIMHBI (MOAYJs) W MepeveHb
HH(OPMANMOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX MPH OCYNIECTBJIEHHH 00pPa30BaTeJbHOIO
npoiuecca no AMCUMILVInHe (MO1YJ/II0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

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

IIporpamMmmHoOe o0ecrieyeHue:
e Microsoft Office Professional Plus 2013 Russian




HTOroBouIii TECT MO AMCHUILINHE

Bonpoc IIpaBUIBLHBINA OTBET Kpurepun
1 2) 1,6 6 — mosiHOE MPaBUIBHOE COOTBETCTBHE
0 6 — ocTanpHBIC CITyYan
9 1) 2 0 — MoJIHOE MPaBUIbHOE COOTBETCTBHE
0 6 — ocTranpHBIC CTyYan
3 3 2 0 — MoJIHOE MPaBUIbHOE COOTBETCTBHE
0 6 — ocTranpHBIC CTyYaH
4 2) 1,6 6 — nmonHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIC CITyYan
5 2) 1,6 6 — monHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIC CITyYan
6 1) 1,4 6 — moysiHOE PaBUIILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CITy4Yan
v 4) 1,4 6 — nonHOE NpPaBMIIBHOE COOTBETCTBUE
0 6 — ocTtanpHBIC CITy4Yan
8 1) 1,6 6 — monHOE MPaBMIBHOE COOTBETCTBUE
0 6 — ocTtanpHBIE CITyYan
9 1) 2 0 — MoJIHOE MPABUIIBHOE COOTBETCTBUE
0 6 — ocTtanpHBIE CITyYan
10 1 2 0 — MoJIHOE MPABUIIBHOE COOTBETCTBUE
0 6 — ocTtanpHBIC CITyYan
11 3) 1,4 6 — nonHOE MPaBMIBHOE COOTBETCTBUE
0 6 — ocTtanpHBIE CITyYan
12 4 1,4 6 — moysiHOE TTPaBUIILHOE COOTBETCTBUE
0 6 — ocTtanpHBIE CITy4Yan
Tecr 1
Bonpoc IIpaBHIbHBIA OTBET Kpurepun
1 3) 0,4 6 — monHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CiTy4Yau
2 3) 0,4 6 — moaHOE NMPaBUWIILHOE COOTBETCTBHUE
0 6 — ocTanpHBIE CiIyYau
3 2) 0,4 6 — moaHOE NMPaBUWIILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CiTy4Yau
4 1B, 2D, 3C, 4A 0,4 6 — moaHOE NMPaBUWIILHOE COOTBETCTBHUE
0 6 — ocTanpHBIE CiTy4Yau
5 4) 0,4 6 — moaHOE NMPaBUWIILHOE COOTBETCTBHUE
0 6 — ocTanpHBIE CiTy4Yau
6 1) 0,4 6 — moTHOE TIPAaBUIILHOE COOTBETCTBHE
0 6 — ocTaspHBIE CITy4YaH
v 3).5) 0,4 6 — MoTHOE TIPABUIILHOE COOTBETCTBHE
0 6 — ocTaspHBIE CITy4YaH
8 2) 0,4 6 — MoTHOE TIPABUIILHOE COOTBETCTBHE
0 6 — ocTaspHBIE CITy4YaH
9 1) 0,4 6 — moTHOE TIPaBUIILHOE COOTBETCTBUE
0 6 — ocTaspHBIE CITy4YaH
10 1) 0,4 6 — MoTHOE TTPAaBUIILHOE COOTBETCTBHE
0 6 — ocTaspHBIE CITy4YaH




Tect 2

Bomnpoc IlpaBuJbHbBII 0TBET Kpurepun
1 0 0,5 6 — moyHOE MPaBUIILHOE COOTBETCTBUE
0 0 — ocTanpHBIE CITy4Yan
2 1) 0,5 6 — moyiHOE MPaBUIILHOE COOTBETCTBUE
0 6 — ocTtanpHBIE CITy4Yan
3 2 0,5 6 — moyHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTranpHBIE CITy4Yan
4 3) 0,5 6 — moyHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CITy4Yan
0,5 6 — moyHOE MPaBUIILHOE COOTBETCTBUE
5 1E, 2T’, 3B, 4b ’
T 0 6 — ocTanpHBIC CITy4an
6 2) 0,5 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIC CITyYan
7 3) 0,5 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE ClTydan
8 1) 0,5 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE ClTydan
Tect 3
Bomnpoc IIpaBuJIbHbBII 0TBET Kpurepun
0,4 0 — moyHOE NPaBUJILHOE COOTBETCTBUE
1 4)
0 6 — ocTtanpHBIE CITyYan
0,4 0 — moyHOE NPaBUIJILHOE COOTBETCTBUE
2 3)
0 6 — ocTtanpHBIE CITyYan
0,4 6 — moHOE MPaBUILHOE COOTBETCTBUE
3 3) ’
0 6 — ocTanpHBIE ClTydan
4 3) 0,4 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE ClIydan
5 0 0,4 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CITydan
6 2) 0,4 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE ClTydan
7 1).4),5) 0,4 6 — moHOE MPaBUILHOE COOTBETCTBUE
s 0 6 — ocTanpHBIE CITydan
8 3 0,4 6 — moMHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CITydan
9 1A 2B. 3B 0,4 6 — moHOE MPaBUILHOE COOTBETCTBUE
T 0 6 — ocTanpHBIE CITydan
10 2) 0,4 6 — MoTHOE TTPABUIILHOE COOTBETCTBHE
0 6 — ocTaspHBIE CITyYaH




Tect 4

Bonpoc IIpaBUIBLHBINA OTBET Kpurepun

1 0 0,4 6 — MoTHOE MPABUIILHOE COOTBETCTBHE
0 6 — ocTanpHBIC CITyYan

9 1B, 2A, 3C 0,4 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTranpHBIC CTyYan

3 2) 0,4 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTranpHBIC CITyYan

4 7 0,4 6 — moiHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTranpHBIC CTyYaH

5 1B, 2C, 3A 0,4 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIC CITyYan

6 2 0,4 6 — moyHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CITy4Yan

7 3) 0,4 6 — moyHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTtanpHBIC CITy4Yan

8 3) 0,4 6 — moTHOE TTPaBUIILHOE COOTBETCTBUE
0 6 — ocTtanpHBIE CITyYan

9 1) 0,4 6 — moTHOE MPAaBUIILHOE COOTBETCTBUE
0 6 — ocTtanpHBIE CITyYan

10 3) 0,4 6 — moTHOE MPABUIILHOE COOTBETCTBHE

0 6 — ocTaspHBIE CITyYaH
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