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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOIT BO,
COKpaIleHHOE

Kon u dopMynnpoBKa KOMIETEHIUH

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

10.05.03 «MHDpOpMAa-
[IMOHHAs 0€30IaCHOCTH
ABTOMATH3UPOBAHHBIX
CHUCTEM»

(M1B)

OIIK-3 : Crioco0eH UCI0Ib30BaTh
MaTeMaTHYEeCKHUE METObI, He00X0-
JIVIMEBIE JUTS PEIIeHNs 3a/1a4 mpodec-
CHOHAJIbHOM ACATCIEHOCTH

U SBJICHUH

OIIK-3.1B : ObnamaeT MaTeMaTHYECKON KyIBTY-
PO ¥ CHCTEMHBIM MBIIUICHUEM, ITO3BOJISIOIIUMHA
IIPH PELICHNH 3a/1a4 B 00JIACTH eCTECTBEHHBIX
HayK UCIIOJIB30BaTh MaTEMaTHYECKUE METOMBI 1
HHCTPYMEHTHI IS IPOBEICHHUS KPUTHYECKOTO
aHaJIM3a CUTYalMi ¥ MOJEINPOBAHUS IIPOLIECCOB

Komnerenmus cuutaercs chopMUpPOBAaHHON Ha IAaHHOM dTaIle B cly4yae, €ClIu MOoJy4YeH-
HBIC PE3yJbTaThl 00YUCHHUS IO TUCIUTUIMHE OIICHEHBI IMOJIOKHUTEIBHO (Uaa30H KPUTEPHECB
OLICHUBAHMUSI PE3YJIbTATOB O0YUYEHHS «yJIOBIETBOPUTEILHOY, «XOPOILIO», KOTIUYHOY). B ciyyae
OTCYTCTBHUS MOJOXKUTEILHOHN OIEHKH KOMIIETSHIIHSI Ha JAHHOM J3Tale CYMTACTCS HECPOPMUPO-

BaHHOM.

2 Iloka3aTe/iM OLlEHNBAHUS IVIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-3 «CriocobeH HCII0ab30BaTh MaTEMaTUUECKUE METOIbI, HEOOX O K-
MBI€ JUIS PEIICHUS 3371a9 MPo(hecCHOHABHOMN IeATEITEHOCTH

Ta6ymma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kon u popmynupoBka
WHIIUKATOpa JOCTUKECHHS
KOMITETEHIINU

Pe3ynbTaThl 00y4eHUs 1O TUCIUITIHMHE

Kpurepun orieHuBaHMs
Pe3yNbTaTOB O0y4YeHHS

OIIK-3.1B : Obmamaer mate-
MaTU4ECKON KyIbTYpOr U
CHCTEMHBIM MBIIIIEHHEM,
MTO3BOJISFOIIUMHU TIPH PeTie-
HHH 3a7a4 B 00J1aCTH €CTe-
CTBEHHBIX HayK UCIOJIB30-
BaTh MATEMATUYECKHE METO-
JI6I 1 HHCTPYMEHTBHI JIJIS TIPO-
BEJICHUSI KPUTHIECKOTO aHa-
JU3a CUTYaIlui U MOJCITUPO-
BaHUS MPOIECCOB U SIBICHUN

Kox Tun
Pesynbrar
pe3-Ta | pes-Ta
OCHOBHBIX OHSTHHA U - IPaBWJIHHOCTH OTBETA 110
PI1 3HaHne | CBOMCTB OOBEKTOB MaTeMa- COZIEP KAHUIO 3a/1aHUS; -
TUYECKOTO aHaJn3a MOJIHOTA U TJIyOMHA OTBETA,
yMEHUE peliaTh CTaHAapT-
MIPUMEHSITh METOIbI MaTeMa-
HBIE 3aJ1a4 Kypca, OCHOBHBIE
P/12 YMeHue | THYECKOro aHaju3a Mpu pe-
TUIBI KOTOPBIX pa3ouparoTcs
IICHUHU 33124
Ha MPAKTHYCCKHUX 3AHITUAX
UCTIONIb30BaHMUSI OCHOBHBIX
. BlIajieeT HaBbIKaMH BBIOOpa
HOHSTHH, (GOPMYJT U METOJIOB (bOpMYJ1, METOIOB 1 TIpa
P13 HaBeik | mMaTemaruyeckoro aHammsa PMY L, P

Ipru CaMOCTOATEIIBHOM pE-
IMICHNH 3a/1a4

BUJILHOTO MOJIX0J1a K pellie-
HHIO 3a7a4H

Ta6J'II/H_[a 3aIIOJIHACTCS B COOTBETCTBUU C pa3JICsiOM 1 PaGoueii nporpaMmbl TUCHUIIIIMHBL

(Mofyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6muia 3 — [lepeyeHb OIIEHOYHBIX CPEJCTB MO NUCIHUILUIMHE (MOTYITIO)

HanmeHoBaHHE OLIEHOUHOTO CPECTBA U
KonTtponupyemsle miaHupyeMble Kontponupyemsie TeMsl npezcrasienue ero 8 OC
pe3ynbTaThl 00y4eHHs JVCLUIITHHBI u TpoMexyTouHas
Texymuii KOHTPOIIb
aTTecTalys
Ounas ¢popma o0ydeHus
P/ 3HaHWE : OCHOBHBIX NOHA- | | 1 HeomnpeaenéHHbIil Teoperuueckuit T
THH U CBOUCTB 00BEKTOB WHTErpa ompoc ecT
MaTEeMaTHYECKOTO aHAIIN3a
1.2. OnpenenéHHeIit Teoperuueckuit Tect
HHTErpan orpoc




CTCTICHHBIC PSAAbL

JOMAIIHEC 3aJaHnuC

1.3. HecoGcTBeHHBIN Teopernueckuit Teer
HHTErpal ornpoc
1.4. Iucddepenmmansapie | Teoperuueckuit Teer
ypaBHCHHS ompoc
1.5. Yucnossle u Teopernueckuii Teer
CTETICHHBIC PSABI ompoc
P12 YMenne : IPUMEHATS M- | | | HeonpeaenéHHbIi KoHTponbHas T
TOJBI MATEMATHUYECKOTO WHTerpat pabota eCcT
aHaM3a MPH PEIICHUN
3aay 1.2. Onpenenéunsiit MnnusunyaneHoe Tecr
MHTErpai JIoMalllHee 3aJjaHue
1.3. HecoOcTBeHHEII MnnusunyankHoe Tect
MHTErpai JIoMalllHee 3aJjaHue
1.4. Muddepenmmansasie | KortponpHas Teer
YpaBHCHHS pabota
1.5. Yucnossle 1 WunuBuayansHOE Tecr
CTETICHHBIC PSABI JTOMaIITHee 3a/IaHue
PJ13 Happik : HMCHOJIb3OBAHHA 1.1. Heonpenenéumprit KouTtposnbHast T
OCHOBHBIX MOHSATHH, (op- WHTerpan pa6ota eCcT
MYJI H METOJIOB MaTeMa-
THYECKOI'O aHAIIM3a [IPH 1.2. OnpenenéHubiit WnauBuayansHoe Teer
CaMOCTOSITCIIbHOM peIIIe- UHTCTpAL JIOMAIlHEEe 3a1aHne
HUH 33724 N
1.3. HecoGcTBeHHEIH WnauBuayansHoe Tecr
HHTETpaI JTOMaIITHee 3a/IaHue
1.4. uddepennnansusie | KonrposapHuas Teer
YpaBHCHHS pabota
1.5. Yucnossie u WunuBuayansHOE
JUIBILY Tect

4 Onucanue Npoueaypsl OCHUBAHUS

KauecTBO chOopMHUPOBAHHOCTH KOMITETSHIIMI HA JTAHHOM JTarle OMCHUBACTCS TI0 PE3yIib-
TaTaM TEKYIIUX U MPOMEXKYTOUHBIX aTTECTAIMi MPHU MOMOIIY KOJTMYECTBEHHOW OIICHKH, BBIpa-
JKEHHOM B Oaytax. MakcumasbHas cymma 0ayiyioB o qucturuinHe (Moayino) paBaa 100 Gamiam.

OI1IEHOYHOE CPECTBO

Bun yuebnoit Teopermueckuit KonrporHsie Tect NA3 | Paboray | Ilocemenne | HToroBsrit
JEeATeTbHOCTH paboTh! . Uroro
ompoc Nol-2 Nel-4 | Nel-2 JIOCKU 3aHATHH TecT
Jlexun 20 5 25
IIpakTnueckue 12 10 5 27
3aHsTUS
CamocTosTenbHas 12 12
pabota
20C 16 16
[IpomexyTouHast 20 20
aTTecTanys
Hrtoro 20 12 16 12 10 10 20 100

CYMMa 6am1013, Ha6paHHBIX CTYACHTOM II0 BCCM BHIaM yqeGHoﬁ ACATCIIbHOCTHU B paMKax
JUCHUIIIIMHBIL, IICPEBOAUTCA B OLICHKY B COOTBECTCTBHHU C T36J'II/IHeI\/'I.

Cymma 6aiioB

O11eHKa 10 TPOMEXKY-

10 JIUCIIM- . XapaxkTepucTHKa KadyecTBa CHOPMUPOBAHHOCTH KOMITETEHIINI
TOYHOM arrecTalun
[IJIMHE
CTyaeHT JeMOHCTPUPYET C(OPMHPOBAHHOCTH JUCIHIUIMHAPHBIX KOMIICTEHIIHI
ot 91 o 100 «OTIUYHO» Y pupy hopmup P >

06Hapy)1<HBaeT BCECTOPOHHEE, CUCTEMATUYCCKOC MU I‘J'Iy60KOG 3HaHUC y‘Ie6HOF0




MaTepHana, yCBOMI OCHOBHYIO JINTEPATypy U 3HAKOM C JOMOIHUTENBHON IuTEpa-
TypoH, peKOMEHOBAaHHOH MPOrpaMMoi, yMeeT CBOOOAHO BBHIIOJIHATH MpPaKTHYe-
CKHE 3a1aHMs, TIPEAYCMOTPEHHBIE NPOrPaMMOi, CBOOOIHO ONepUpyeT mpuobdpe-
TEeHHBIMH 3HAHUAMH, yYMEHUSIMH, NPUMEHAET HUX B CUTYalUAX IOBBIIICHHON
CJIOKHOCTH.

ot 76 10 90

«XOpOLIO»

CTyzeHT AeMOHCTPHpYeT CHOPMHPOBAHHOCTH THCLMILUIMHAPHBIX KOMITETEHIINIL:
OCHOBHBIE 3HAaHWS, YMEHHS OCBOCHBI, HO JIOITYCKAIOTCS HE3HAUUTEIIbHEIE OIINOKH,
HETOYHOCTH, 3aTPyJHEHHs MPH aHATMTHYECKUX OIEpalUsX, MEPeHOCe 3HAaHUM U
yYMEHHH Ha HOBBIE, HECTAHIAPTHBIE CUTYyaIUN.

ot 61 g0 75

«YAOBJIETBOPUTECIIBHO»

CTyJeHT AeMOHCTPUPYeT chOPMUPOBAHHOCTh AUCHMILUIMHAPHBIX KOMIETCHIUN: B
X0J1e KOHTPOJIBHBIX MEPONPUATUII JOMyCKAIOTCsl 3HAUUTENNbHbIE OMINOKHU, MPOsB-
JISIeTCSL OTCYTCTBUE OTAENBHBIX 3HAHUM, YMEHUI, HABBIKOB 110 HEKOTOPBIM JUCLU-
IUTMHAPHBIM KOMITETCHIIUAM, CTYJCHT HCHBITHIBACT 3HAYHUTEIbHBIC 3aTPYAHCHUS
IpU ONEPUPOBAHUU 3HAHUAMM M YMEHUSIMH IIPU UX IEPEHOCE Ha HOBBIC CHUTYa-
IHH.

ot 41 no 60

«HEYAOBJIETBOPUTEIIb-
HO»

VY cryneHta He c(hOPMHUPOBAHBI AUCHMUIUIMHAPHBIC KOMIICTEHIMH, MPOSBIACTCA
HEAOCTAaTOYHOCTh 3HAHUMN, YMEHUH, HABBIKOB.

ot 0 mo 40

«HEYAOBJIETBOPUTEIIb-
HO»

JlMcLMIUTMHAPHBIE KOMIETEHIMH He chopMupoBaHbl. [IposBIsieTcss MOIHOE WM
[IPAaKTUYECKU OJHOE OTCYTCTBUE 3HAHUM, yMECHUI, HABBIKOB.

S IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 IlpumepHbIii epevyeHb BONMPOCOB MO0 TeMaM

Bonpocsr mo remam
K teme 1:
1. Uto Ha3bIBaeTCst IEPBOOOPA3HOI?

O OO ~NOOTL D W

. ChopmynupoBaTh TEOpEMY O MEPBOOOPA3HBIX OJAHON (YHKITHH.

. UTo Ha3bIBaeTCs HEONPEAEIEHHBIM UHTETPAJIOM?

. Chopmynupyiite cBOMCTBA HEOMIPEAEAEHHOTO HHTETPpaa.

. 'eomeTpuyeckuii CMbICIT HEONIPEAETEHHOTO HHTErPAJIA.

. @opmyna UHTETPUPOBAHHUS 110 YACTSM.

. TUTIBI HHTETPAJIOB, KOTOPBIE OEPYTCS IO YACTSIM.

. UTo Ha3bIBae€TCs MHOTOUICHOM?

. ChopmynupoBath T€OpEMY O pPa3I0KEHUHU MHOTOYWICHA HA MHOYKUTEIH.

10. PaznoxeHne MHOTOWIEHa HAa MHOXHTENM (Clydall KpaTHBIX JEHCTBUTENBHBIX KOP-
HEil), cpeii KOTOPBIX €CTh KpaTHBIE.

11. Yo Ha3bIBaeTCs paliOHAIbHON ApOOBI0?

12. Kakast 1po0Ob Ha3bIBaeTCS MPABUIHHOMN?

13. Kakas 1poOb Ha3bIBaeTCs HENPABUIBHOM?

14. Kakue pannoHajibHble JpoOU SBIISIOTCS IPOCTEHIIMMHU?

K Teme 2:

1. JTaiiTe onpenesieHUe ONpeaeIEHHOTO NHTETpaa.

2. 'eomeTpHuyecKHii CMBICH ONpPeAEIEHHOT0 HHTETpaa.

3. ChopmynupyiiTe CBOMCTBA OMPEACIEHHOTO HHTErpaIa.

4. ChopMynupoBaTh TEOPEMY O CPETHEM.

5. ®opmyna Herorona-Jleitonuna.

6. PaccMoTpeTh MeTO/Ibl MHTETPUPOBAHUS B ONPEIETIEHHOM HHTETpaje.

7. PaccMOTpeTh reoMeTpruYecKre TPUIIOKEHHUST ONpeNesIEHHOTO MHTerpana (B JeKapTo-
BBIX U MOJIIPHBIX KOOPIMHATAX).

K Teme 3:
1. aiiTe onpeneneHust HECOOCTBEHHOTO HHTErpajia ¢ 0ECKOHEUHOU BEpXHEH IrpaHHIIeH.
2. [laifte onpenenenrs HeCOOCTBEHHOTO UHTErpaia ¢ 0ECKOHEUYHOM HUYKHEHN rpaHUIIeH.
3. JlaiiTe onpeneneHuss HECOOCTBEHHOTO MHTErpaa ¢ OECKOHEUYHOM BepXHEH M HIDKHEH

TPaHUIIAMHU.

4. Taiite ompeneneHus HECOOCTBEHHOTO MHTErpajia ¢ KOHEYHBIMH IpejieiaMu OT pas-
PBIBHON (QYHKIUH.
5. Kaxk omnpenensercsi CXOMUMOCTb U PACXOAMMOCTb HECOOCTBEHHBIX HHTETPajioB?




K Teme 4:

1. Uto Ha3wiBaeTcs nuddepeHImanbHbIM YypaBHEHUEM?

2. Yto ompenensieT NOpsnoK aupdhepeHInanIbHOr0 ypaBHEHU?

3. Uto Ha3bIBaeTCs peleHus JudpepeHnaibHOro ypaBHeHUs?

4. Yro HazpiBaeTCs 0OMMM penieHrneM aAudQepeHnnanbHoro ypaBHeHHs?

5. Uto Ha3bIBaeTCS YaCTHBIM pelieHneM g epeHnalbHOr0 ypaBHEHNA?

6. Uto HaszpiBaeTcs quddepeHIaIbHbIM YpaBHEHHEM MIEPBOTO MOpPsIKa?

7. Kak pematorcs auddepeHunanbable ypaBHEHUS IEPBOTo MOPsIIKA ¢ pa3AesolMuU-

Csl IEpEMEHHBIMU?

8. Kak pematorcs mHeiHble qudepeHmanbHble ypaBHEHHUs IepBOro nopsiaka’?

9. Kak pematorcst ypaBuenue bepnymim?

10. Kak pematorcst ogHopoaHble AuddepeHnranbHble ypaBHEHU IEPBOTo Mopsaaka’?

11. Yro nazeiBaercs nuddhepeHualIbHbIM YPaBHEHUEM BTOPOTO MOpsIKa?

12. Ilepeuncnute TUBl AUpGEPEHIUAIBHBIX YPaBHEHUH, JOIMYCKAOIUX IOHUXKEHUE

Mopsi/IKa.

13. Yro Ha3pIBaeTCs TuHEHHBIM AuddepeHInaIbHbBIM YPaBHEHHEM BTOPOTO TOpsiIKa?
14. Yto na3piBaeTcs NTUHEWHBIM AudQepeHnnanbHbBIM ypaBHEHHEM BTOPOTO TMOPSIKA C

MOCTOSTHHBIMH KO3 duiineHramMu?

15. Kak pemarorcs JTHHEHHBIC OMHOPOIHBIC AW(QEepeHINaTbHbBIC yYpaBHEHUS BTOPOTO

MOPSAJIKA C TTOCTOSIHHBIMU KO3 puririeHTamMu?

16. 13 gero ckiaapBaeTcs odlee penieHne JMHEHHOro HeoqHopoaHoro auddepennu-

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

PAIOB:

K reme S:

1. JlaTh ompezesieHrne YucIoBOro psja.

2. Kakue cyMMbI Ha3bIBalOTCSI YaCTHYHBIMHA CYMMaMH psia?

. Kakue psiipl Ha3bIBAIOTCS CXOASMIIUMUCS?

. Kakue psijpl Ha3bIBaIOTCS pacXOIsAIIMHECS?

. Kakoii psin Ha3bIBaeTCsi rapMOHUYECKUM?

. ChopmynupyiiTe CBONCTBA CXOASIIUXCA PSAIOB.

. ChopmynupyiiTe HeOOXOAUMBII MPU3HAK CXOIUMOCTH YHCIOBOTO Psia.

. [lepeunciuth JOCTATOYHBIC MPU3HAKUA CXOAMMOCTH YHCIIOBBIX 3HAKOIIOJIOKHTEIHHBIX

003N L B~ W

- chopmynrpoBaTh MPU3HAK CPAaBHEHUS WM IPU3HAK CPABHEHMS B IIpeeTbHON hopme;
- copmynupoBath npusHak lanamobepa;

- copmynupoBath npusHak Koru;

- c¢(opMyIMPOBATh UHTETPATbHBIN MPU3HAK.

9. Kako#i psi1 Ha3bIBaeTCsl 3HaKOUYEpEAYOLUIUMCS?

10. Chopmynupyiite npusHak JIeiiOHuIa 11 3HaKOUEPEAYIOLIErocs YHCIOBOTO psAAa.
11. Kaxoit psiin Ha3bIBaeTCst aDCOMIOTHO CXOISIITMCS ?

12. Kakoil psii Ha3bIBaeTCsl YCIOBHO CXOASAIIMMCS ?

13. Kakoii psin Ha3biBaeTcs (PyHKIIMOHAIBHBIM?

14. Kakol ps Ha3bIBacTCs CTENICHHBIM?

15. /latb onpeneneHne HHTEpBaia U paanyca CXOJAUMOCTH CTEIIEHHOTO psja.

Kpamxue memoouueckue ykazanus
Teopernuecknii OIIpoc MPOBOAUTCS MOCIE U3YYEHHS] COOTBETCTBYIOIIEH TEMBI WIIH MEPE.T

KaKJAbIM IPAKTUYCCKUM 3aHATHCM.



IlIkana oyenxu

Onenka Bael Onucanue
5 18-20 CraBUTCs, €CIIU CTYACHT NOJHOCTBIO OCBOMI MaTepHall
4 15-17 CTaBHTCS, €CIIM CTYACHT JomycKaeT 1-2 omuoku
CraButcs, ecM CTYAEHT U3J1araeT MaTepHaj HEMOIHO U AOMYCKaeT HETOYHOCTH B ONPEEIICHIN
3 12-14 MOHATHI WK (OPMYITUPOBKE IIPABHII, H3JIaraeT MaTepHal HEMOCIEJOBATENbHO U AOIYCKAET
OIIMOKH
CraBuTcs, e€CM CTYAEHT OOHApYy)KHBaeT He3HAHHWE OTBETa Ha COOTBETCTBYIONIEE BOIIPOCEL, J10-
2 0-11 ITyCKaeT OMMOKH B (YOPMYJIMPOBKE OIIPEISNICHUH 1 PaBHII, HCKaXKAIOIINE UX CMBICI, Oecriopsi-
JIOYHO M HEYBEPEHHO HM3JIaraeT MaTepHal

5.2 Tlpumepsnl 3aaHNii I BBINOJTHEHHS KOHTPOJIbHBIX padoT

KonTpoabsHnas padora Nel
Haiitu unrerpansi:

» B
1. JM"X 2. j(3x—5)e_2de 3. | . x 4. [sin X - cos > xdx
X x" +6x+12

Kpamkue memoouueckue yxazanus

KoHTtposnbHast paboTa MO3BOJIAET ONMPEACIUTh YPOBEHb YCBOCHUs Marepuaia. [lepel Bbl-
MOJTHEHHEM KOHTPOJIBHON paboThl HEOOXOIMMO O3HAKOMHTBCS C TCOPETHUECKHM MaTEePUAIOM,
IPEJICTABIICHHBIM B MPE3CHTAMAX M Ha JIEKI[MH, IPOpaboTaTh METOJABI PELICHUS 3a]1ad, pac-
CMOTPCHHBIX B THIOBBIX MPHMEpax. 3a pa3bsCHCHHEM TPYIHO YCBAaWBAEMBIX BOIPOCOB Kypca

HE00X0UMO 00PATUTHCS K MIPETIOAABATEIIIO.

Hlxana oyenuxu

Onenka | bammsr Omnucanue
5 6 3aiaHus BHITIOJTHEHBI MOJHOCTHIO U MPABHIBHO
4 45 3a1aHus BBIOIHEHBI TOJTHOCTHIO, C HECYIIECTBEHHBIMHU OLIMOKAMHE, HO MOAXO/ K PEIICHHIO, UIest
pelIeH s, METO T TPABIIbHBI
3 3 3aaHus BBIOIHEHBI OJTHOCTHIO, C CYIIECTBEHHBIMU OIMHOKAMH, HO ITOIXO/] K PEIICHUIO, HIes pe-
LICHUS, METOJT TIPABHJIbHBI
2 0-2 3a/laHus HE BBHITIOJHCHBI HJIH BBITOJHECHBI HEMIPABUIILHO

KonTpoabHnasi padora Ne2
1. Haiitu yacTHOe pemieHue (4acTHBIA HHTETpan) AuddepeHIInaIbHOTO YpaBHEHUS TIep-
BOT'O MOPSAKA

x?y-y'=0, y(0)=10
2. Haiitu oOmiee perenue (o0muiit naTerpan) nuddepeHanTsHOr0 ypaBHEHUS epBo-
T'O TOpsIJIKa
(x2 +1)y'+4xy = 3.
3. Haiitn wactHoe pemnienne mudepeHIHaTLHOTO YPaBHEHHSI BTOPOTO MOPSIIKA, YI0-
BJIETBOPSIOIIEE HAYAIBHBIM YCIOBUS
y"+4y' —12y =8sin 2x, y(0)=y'(0)=0

Kpamxue memoouueckue ykazanus

KonTponbHast paboTa 1o3BoJIsSIET ONpeAeIuTh YPOBEHb YCBOSHMsI MaTepuana. [lepen BbI-
MOJTHEHHEM KOHTPOJIBHON paboThl HEOOXOAMMO O3HAKOMHUTBCS C TEOPETHUECKUM MaTepHalloM,
MPEJICTABICHHBIM B MPE3CHTALMSIX U Ha JIEKIHH, MpopaboTaTh METOJbl pEelIeHUs 3a/Jad, pac-
CMOTPEHHBIX B TUIIOBBIX IIpUMEpax. 32 pPa3bsCHEHHEM TPYIHO YCBAaMBAaEMBIX BOIIPOCOB Kypca
HE00X0IUMO 00paTUTHCS K MPEI01aBaTENIo.




IlIxana oyenku

Onenka | bamisr Onmucanne
5 6 3aiaHusl BHITOJHEHBI IOJTHOCTHIO U TPABUIILHO
4 4.5 3agaHus BBIIOJIHEHBI TOJTHOCTHIO, C HECYIIECTBEHHBIMH OIIMOKaMH, HO TIOAXO K PEIICHHIO, Ues
peleHus, MeTOA NPaBIUIIbHBI
3 3 3agaHus BBIIOJHEHBI TOJHOCTHIO, C CYIIECTBEHHBIMH OLUTHOKAaMH, HO TOAXOA K PEIICHHIO, UIes pe-
HICHUs, METOJI IPaBUJIbHBI
2 0-2 3a/iaHus He BHINOJIHEHBI WK BBINOJIHEHBI HENPaBUIHHO

5.3 BapuaHTbl HHAMBUAYAJbHBIX JOMAIIHUX 32JaHUI

N3 Nel «OnpenesieHHbI HHTErpan

v
2 2
1. Boruucnuth MHTErpan | xcos x“ - dx

0
o 2 [~
2. a) Berancnute mimomans GUrypel, OrpaHUYeHHON JIMHUSAMH Yy = X, Yy = v/ X .
6) Haiitu oObem Tena, MOJYyYEHHOTO BpallEHHEM IUIOCKOM (DUrYpbl, OrpaHUYE€HHON

JIUHUSIMU Y = 2 — 0,5x2, X +y =2 Bokpyr ocu Oy.

5¢
o o E T T
B) Borunucnuts anMHy nyru KpuBO#, 3aJaHHOM ypaBHEHUEM p =5el2  — —<p < — |
2 2
3. Berancnuth  HECOOCTBEHHBIH  WHTETrpaJl WM YCTAHOBUTH €TI0 PacXo[Iu-
400 2
- X
MOCTBH j xe - dx
0

Kpamxue memoouueckue yxazanus
[Ipu BBINOJIHEHUM WHAWBUAYAJIBHBIX JIOMALIHUX 3aJaHUM HE0O0XOAHMMO HCHOJb30BaTh
TEOPETUUECKHUI MaTepual, JieJaTh CCbUIKM HAa COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u 1p. Pemenne MJ13 BeinosiHseTCs OAPOOHO U COAEPKUT HEOOXOAUMBIE MOSICHUTENIBHBIE CChLI-
KH.

Ilxana oyenxu

Onenka | bamier Ornucanue
5 6 3agaHus BBITOJHEHBI MOJHOCTHIO M TPABIIILHO
4 45 3agaHus BBIMOIHEHBI IOJHOCTHIO, C HECYIIECTBEHHBIME OMIMOKAMHU, HO TIOXO/] K PEIICHHUIO, Hes
pelIeH s, METOT ITPABHUIIbHBI
3 3 3ajaHusl BBINOJIHEHBI IOJIHOCTBIO, C CYIECTBEHHBIMU OIIMOKAMH, HO MMOJXOJ K PELIEHHIO, HIE pe-
IEHUs1, METOJ] IPABHJIbHBI
2 0-2 3agaHus He BBHITIOIHEHBI WK BBIIOJHEHB! HEMPAaBIIIEHO
N3 Ne2 «Psiabi»
y 5"(n+1)!
1. UccnenoBaTh Ha CXOIUMOCTb YUCIOBOH psifl ¢ OOIIMM YJIEHOMU , = o)
nj

o0
2. UccnenoBarh HAa CXOOAUMOCTh Y ———————
n-1n(n-1)(n - 2)

3. UccnenoBaTh Ha aOCOMIOTHYIO WJIM YCJIOBHYIO CXOJMMOCTH PSII C OOIIMM YICHOM

(_ 1)n71 |

(n+1).3"

n+1

up =
n
nx

4. HaiiTu 00:1acTh CXOJMMOCTH PsiJia C OOIIKUM YJICHOM U n=—"
2n+3



5. Beruuciuts ¢ Tounocthio 10 0,001 3nayenue sin 3° .
Kpamxue memoouueckue yxkazanus
[Ipy BBITTOJIHEHUW WHIWBUIYaIbHBIX JOMAIIHUX 33JaHUA HEO0OXOJUMO HCIOJIB30BATh
TEOPETHYECKUI MaTepual, JesiaTh CChIJIKA Ha COOTBETCTBYIOIIME TEOPEMBI, CBOMCTBA, (POPMYITbI
u ap. Pemmenne M3 BeimosHAETCS MOAPOOHO M COACPKUT HEOOXOAMMBIE TTOSICHUTEIIHLHBIC CChLI-
KH.
IlIxana oyenku

Onenka | bamisr Ornucanue
5 6 3aaHust BBINOJIHEHBI OJIHOCTHIO U MPABUIIBHO
4 4.5 3aj1aHust BBIMOJIHEHBI IOJIHOCTHIO, C HECYIIECTBEHHBIME OMIMOKAMHU, HO TIOXO/] K PEIICHUIO, HIes
pelIeHu s, METO| TPABHIIBHBI
3 3 3a/1aHusl BBIOJHEHBI MIOJHOCTHIO, C CYIIIECTBEHHBIMU OLMIMOKAMH, HO TIOJXOJ K PEIICHHIO, Hes pe-
IICHHSI, METOJI TIPABHIILHBI
2 0-2 3agaHus He BBITOJIHEHBI HIIH BBITIOIHEHBI HEIPABUIILHO

5.4 Ilpumepnbl TECTOBBIX 3aJaHUI

HToroBslii TECT MO AUCHUILINHE
1. Heonpenen€Huslii MHTETpa J' cos(2 + 3x)dx paBeH

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

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

3)C - gsm( 2 +3X)

4)C+§sin(2+3x)

2. Heonpenen€HHubplii HHTETpa J (x + 4)e “dx paBeH
D-e *(x+4)-e " +cC

2)-e X(x+4)+e X +C

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

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

o dx
3. OrmpeienieHHBIN UHTETPaAT j—a paBeéH ....
o (1+ x)

4. TInomaas GUrypsl, OrpaHUYEHHON CHU3Y IpapuKoM QYHKIMHU y = X —1, CBEPXY
ocblo Ox , CJIEBA U CIPaBa MPSIMBIMUA X = —1 U X =1 COOTBETCTBEHHO, PaBHA

20
1) 5
4
2) 3
11
3) 5
14
4) ’
5. s HecoOCTBEHHBIX UHTETpasioB (1) I 5 :)i ) u(2) ISX dX BEPHBIM SABIISIETCS YTBEP-

JKIeHNe



1)o6a uHTETpaNa cCXoasaTCs
2)o0a mHTErpaga pacxoasITcs
3)(1) cxonures, (2) pacxoauTcs
4)(1) pacxomurcs, (2) cxoauTcs

6. AuddepenunanbHoe ypaBHEHUE y' — 2xy = In x +1 sBIseTCS

1 )TuHEeHHBIM

2)0AHOPOIHBIM

3)ypaBuenueM beprymm

4)ypaBHEHHUEM C Pa3JICAIOMIUMHUCS IEPEMEHHBIMU

7. Ans pemenust iuddepeHInanbHOro ypaBHEeHUs y” — 2y’ + y = 0 cIeayeT
1)HenocpeACTBEHHO IPOMHTETPUPOBATH ATO YPaBHEHUE

2)cnenaTth MOJACTAHOBKY y' = p, y" = p’

3)cnenaTh MOJCTAHOBKY y' = p,y" = pp’

4)coCTaBUTH U PELINTD XapaKTEPUCTUYECKOE YPaBHEHNE

8. Obmiee pemenne audHepeHnnaIbHOro ypaBHeHU y” + 2y’ +10 y = 0 UMEeT BUA

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 pemieHre HeOJHOPOAHOTO JTMHEWHOTO AU PepeHInanbHOTO YpaBHEHHS BTO-
poro nopsiika y” + y' = 3x -e” UMEeT BH]I

1)*(Ax +B)-e*

2) Ax -e”

3)3Ax -e”

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

1 2 3 4
10. IIpenmen obmiero wieHa psiia 5 + 3 +—+ —+.. PaBeH .....
4 5

11. Ecym jist crenenHoro psaaa »  a, (x+5)" paauyc CXOAMMOCTH R = 7 , TO HHTEpBa-
n=0
JIOM CXOJMMOCTH SIBJISIETCS
D(-7;5)
2)(-5;7)
3)(-12; 2)
4)(-2; 12)

12. Ecnu n1s crenenHoro paaa » a (x +1)" MHTEpBaIoM CXOAMMOCTH siBjseTcs (-5; 3),
n=0
TO paauyC CXOJAMMOCTH R PABECH ....

Kpamkue memoouuecxue ykazanus
IITM coxepxaT TECTOBBIE 3aaHUS C BLIOOPOM OJHOTO OTBETA WJIA BBOJI YHUCIIA.

LIxana oyenku

OneHka basbl Onucanue
5 19-20 | 3apmanHue BBIIOIHEHO MOJHOCTHIO M A0CONIOTHO MPABHIIBHO.
4 16-18 3a/1aHue BHIMOJIHEHO MOJHOCTHIO U PABUIIBHO, HO PEIICHHE COACPIKUT HEKOTOPbIE HETOYHOCTH U He-

CYHICCTBEHHBIC OIIHOKH.

3aIIaHI/Ie BBIIIOJIHEHO HE IMMOJHOCTBIO, C CYIECTBEHHBIMU 0HII/I6KaMI/I, HO MOAXO0J K PEHICHUI0, HACs pe-
HICHU, METO/I IPABUJIbHBI.

3 9-15

3a;1a1-n/1e BBITIOJTHCHO YaCTHYHO, UMECT OLI_II/I6KI/I, OCYLICCTBJICHA IOIIbITKA PEIICHUA Ha OCHOBE ITpa-
BHJIBHBIX METOI0B U Hﬂeﬁ PEICHUA.

2 1-8




5.5 IIpumMepsbl TeCTOBBIX 3aJaHUI

Tect 1

1.H SHHBI dx
. Heonpenenéunslit nurerpan | (—5 paBeH

1-4x)

1c + L

4(1- 4x)*
2)c -1

41 - 4x)*
3)C + L

16 (1 4x)*
4c-—1

16 (1 4x)*

2. Heonpenenenuplii HHTErpa I paBeH

dx
V1-10x?
1) arcsin Jiox+ ¢

X
2)arcsin —— + C

Jio

1
3) ——arcsin V10 x + C

N
1 X
4)\/5 \/B+C

3. Heonpenenénuplii MHTErpa I (x + 2)e**dx paseH

arcsin

1 1
D=e**(x+2)-=e¥* 1
3 3

1 1
2)=e(x+2)- = 4 C
3 9
1 1
3)=eX(x+2)-=e¥ 1
9 9
1 1
A =e¥(x+2)-=e** 4 C
9 3

4. YCcTaHOBHUTE COOTBETCTBHE MEXKIy HHTEIPAJIOM H €r0 3HaYCHUEM
1)jsin3 X - €0S X - dx

2) [e” -sine” -dx

sin x - dx
3) [——
cos “ X
dx
4) |

1—x2



BapuaHTbl OTBETOB:

1
A) —I
) S

1+ X

+C
1-Xx

1
B) =sin*x+C
4
1

COoSs X

D) —cose® +C

+C

C)

5. MHOkecTBO 1epBooOpa3HbIX GyHKIHH f (X) = x umeer Bux
33
1) 2Ixt s c
4
1
33\/ x?
3) Ut +c
43 4
4) 53 X4 +C

9
6. Haiigure nepooOpasnyro GyHkmu f (x) = ax? + — rpauk KOTOpOi IPOXOAUT
X

2)

uepe3 Touky M(3;-2)

3
1) F(x) = i_ﬂ_%
3 X

3
2)F(x)=4i—3—23
3 X

3) F(x):8x—g—2
X

7. IlepBooOpa3HbiMu GyHKIUU f (X) = x? +3x sBsIOTCS
5

1) X i6x?
5
2) 4x° +3
5
3
3) r .=
5 2
4) 4x® +3+C

5 3x2

5y X
)5+

2

+C

+ 2

8. Heonpenenénnplii nHTErpan | paBeH

9+ X

1)In|9—x|+C

2) In|9+x|+C

1
3) —arctg £+ C
3 3



dx

(-1 +9)

9. TloapiaTerpabHyo (yHKIUIO HEONPEIENCHHOTO UHTETpaa | MO>HO

Pa3NoXKUTh HA CyMMY JIpo0Oeil Buja
A Bx + C
) 2L

x-1 249
A B
t—
x=1 x%19
A B C
3) + +
x-1 x+3 x-3
A Bx
+2—
x=1 x%49

2)

4)

d
10. HeompeneneHHsblit HHTErpa J(s Jxdx

)

) HaxoaAT C IOMONIIBIO ITIOJJCTaHOBKHU

1) x=t¥
2) x=t?
3) x=t%
4) x =¥

Kpamkue Mmemoouyeckue YKaszanus
IIT™M CoacCpIKaT TCCTOBBIC 3aJlaHHA C BLI60pOM OJIHOI'O HMJIM HCCKOJIBKHX IIPAaBUJIbHBIX
OTBCTOB, BBOJ YHCJIA

Hlxana oyenxu

OreHka Bamnmsr Omnucanue
5 4 3agaHre BBITOJHEHO MOJHOCTHIO M a0COIIOTHO MPABUIIBHO.
4 3 3agaHue BHINIOJIHEHO MOIHOCTHIO M IIPaBUIIBHO, HO PELICHHE COJCPKHUT HEKOTOPhIE HETOYHOCTH 1

HECYIIECTBEHHBIC ONTHOKH.

3ajaHue BBHITOJIHEHO HE TOJIHOCTBIO, C CYIICCTBEHHBIMHA OI_HI/I6K8.MH, HO MoAXOoJ K p€UICHUIO,
naes peeHus, METOA ITPABWUIbHBI.

3 2

3aHaHI/IC BBIITIOJITHEHO YaCTHYHO, UMECT OHII/I6KI/I, OCYIICCTBJIEHA MMOMNBITKA PEIICHUA Ha OCHOBE

2 0-1 o
MPaBHJIGHBIX METOOB M HJIeH PeIIeHUsL.

5.6 Ilpumepsbl TECTOBBIX 3aJaHUI

Tect 2

1
1. Onpenenennprii muTerpan |[(8x + 6 x® —9)dx paBeH ....
0

2. Tlnomaas GUryphl, OrpaHMIEHHOM CHU3Y rpa@UKOM QYHKIUH y = x° + 2X — 3, CBEPXY
ocblo Ox , CJIEBA U CIPaBa MPSIMBIMU X = —3 U X =1 COOTBETCTBEHHO, PaBHA

32
1)—
)3

20
2) —
)3
25
3)—
)3

14
4)—
)3




T

3. OnpefienieHHbIA HHTETPANl [ x - cos X - dx  PABEH ...
0

© ©

4. JIns HecoOCcTBEeHHBIX MHTErpasioB (1) J'

dx dx
—_ 2
13}()(4_2)5 I/I()'|1.X+5

BCPHBIM SBJIACTCA

YTBEpXKICHHE
1)o6a uHTETpaza CXOAATCS
2)o06a uHTErpana pacxoasiTcs
3)(1) cxomutces, (2) pacxoauTes
4)(1) pacxonurcs, (2) cxoaurcs

5. YcTaHOBUTE COOTBETCTBHE MEX/Y 3aIITPUXOBAHHBIMU (PUT'YpaMH U OIIPE/IeI€HHbIMU HHTE-
rpajiaM, KOTOPBIE BBIPAXKAIOT IJIOLIAIU 3TUX (DUTYD.

Y

Y

I
I
I
I
I
I
I
I
X 0 V2 X

o
¥

>
o s

Y

0 3/2 X 0 3/2 X
342 2 J7 7
A) | dx I) |[— dx
i 2 <2 2
1/2 0= =
372 7
. x (3
B) | 27ex n o [[2-2.% |dx
0 3 7 2 3




T
6) Beruucauth uHTErpan [ (x +1)-sin x - dx

0
1)-2
2) 7+2
3) —7-2
4)0

7) Haiitu 00beM Tesa, NoIyu4eHHOTo BpalieHueM BOKpYyT ock OX KpUBOJMHEHHOM Tparieluy,

OTrpaHUYEHHON apaboIon y 2 = 2x, npsimoii X=3 1 ochro OX

1) 8z
2) 9
3) 67
4) -9
% 2dx
8) HecoOcTBenHelif uHTErpan | — SIBJISICTCS

1
1) pacxopsimmcst
2) CXOSIIIUMCS

Kpamkue Mmemoouyeckue YKaszaHus
IIT™M CoacCpIKaT TCCTOBBLIC 3aJlaHUA C BLI60pOM OJIHOI'O HMJIM HCCKOJIBKHX ITPAaBUJIbHBIX
OTBCTOB, BBO/J YHCJIa.

Hlxana oyenuxu

Onenka | bamaer | Onucanue

5 4 3aaHre BBIIOIHEHO MOJHOCTHIO U a0COIIOTHO MPABHIIBHO.

3a)1aHHe BBIIIOJITHEHO MOJHOCTBIO U IPABUIIBHO, HO PECIICHUE COACPKUT HEKOTOPBIC HETOYHOCTU U HECYIIIC-

4 3
CTBEHHBIE OLITHOKH.

3 2 3aZ[aHI/I€ BBIINOJIHEHO HE NMOJIHOCTBHIO, C CYIICCTBECHHBIMU OH_II/I6KaMI/I, HO MMoAXoJ K pE€HICHUIO, UACS PCUICHUS,
METO/I ITPpaBUJIbHBI.

2 0-1 3aﬂaHI/I€ BBIIIOJIHEHO YaCTUYHO, UMCCT OIHI/I6KI/I, OCYIICCTBJICHA NIOMBITKA PEIICHUA HAa OCHOBE IIPaBUJIBHBIX

METOJIOB U N pelIeHHUs.

5.7 Ilpumepsbl TECTOBBIX 3aJaHUIA

Tecr 3

1. Tuddepenumansuoe ypaBHenue 3(x’y + y)dy + /2 + y* dx = 0 ssBIsieTcs
1)muHeitHBIM

2)0THOPOTHBIM

3)ypaBHeHueM beprymnu
4)ypaBHEHHUEM C Pa3ICSIOMUMHUCS TIEPEMEHHBIMU

2. Jlns pemenns auddepeHnnansHoro ypaBuenus yy” — y'? = 0 cieayer
1)HenmocpeACTBEHHO TPOMHTETPUPOBATE ITO ypaBHEHUE
2)caenarh MOJACTAaHOBKY y' = p(x), y" = p’
3)caenaTh HOACTaHOBKY y' = p(y),y" = pp’
3. O6mee pemenne quddepeHINaTEHOTO YpaBHEHHS Y — 25y = 0 UMEeT BU/T
1)c, +C,
2)e™ +e™>
5x -5x
3)C,e”™ +C,e
4)C(e™ +e ™)



4. YacTHoe pelieHrne HeoTHOPOHOTO JIMHEHHOTO MU epeHITnaIbHOT0 ypaBHEHUS BTO-
poro mopsnka y” +y' = 3x-e " UMEET BUJ

(A +B)-e””

2)Ax -e”"

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

4)3Ax e

5. Eciim y(x) - peumieHue ypaBHEHUs y' = o= , YAOBIIETBOPSAIOILIES YCIOBUIO y(1) = -1 ,
2

Torma y(1,5) paBHO ...

6. Mano muddepeHnmanpHoe ypaBHeHHE y” +5y'+ 6y =0 . Torma cooTBETCTByOIIEE
€My XapaKTepUCTUYCCKOE YPABHEHUE UMEET BU/T

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

2) k2 +5k +6=0

3) k2 -5k-6=0

4) k? -5k = 0

7. Cpenu nepeurcieHHBIX TuddepeHINaTbHbIX YPaBHEHHH ypaBHEHUSIMU BTOPOTO TIO-
pﬂI[Ka SABIIAKOTCA

1) y"+9y' +6y = x3

2) xy'+8y—x+5=0

3) yza—y+x:0

X

2

d y+xd—y+y:0
dx2 dx
2%y oy )

5) x +Xy —+x" =y

8X2 oX

4) 2x

8. [Mopsimok muddepeHmanbHOro ypaBHEeHUS y” +9y” + 6y = x — 4 paBeH....

9. YcraHoBHTE COOTBETCTBUE MEKIY AU PepeHINATHHBIMEA YPaBHEHISIMHA U UX OOIIUMHU
WHTETpaJlaMu

1) y'—14x13y =0

2) y' - Tx 6 y=0

3) y'=14xy

A) In|y|: x* 1 c
b) In|y|: 7x% +C

B) In|y|= x +C

10. YacTHOe pelieHre HEOJHOPOIHOTO JIMHEHHOTO TU(GepeHIIMaTbHOTO YPaBHEHUS
BTOPOTO IOpsAAKA 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 memoouuecxue ykazanus
I[ITM copepxaT TECTOBBIC 3aJaHHUSI C BHIOOPOM OJHOTO WM HECKOJBKUX TPABUIBHBIX
OTBETOB, BBOJI YHCJIA.

LlIxana oyenku

OreHka Bamnel Onucanue
5 4 3agaHue BBIOJIHEHO MOJHOCTHIO M a0COIIOTHO MPABUIIBHO.
4 3 3amaHye BHIITOIHEHO MONHOCTHIO U IPABHIIBHO, HO PEIICHHE CONEPKUT HEKOTOPBIE HETOYHOCTH H
HECYIIECTBCHHBIC ONTHOKH.
3 2 3amaHue BEIITOJIHEHO HE TOJHOCTBIO, C CYIIECTBEHHBIMHU OIIMOKaMH, HO ITOJXOM K PENIeHHIO,
UJiesl peLICHHUsI, METO TIPABHJIBHBL.
2 0-1 3aj1aHue BBIOJIHEHO YaCTHYHO, UMEET OLIMOKH, OCYIIECTBIICHA MTONbITKA PELICHNS Ha OCHOBE

TMPaBUWIBHBIX METOAOB 1 uaeun PEHICHMS.

5.8 IIpumMepsbl TeCTOBBIX 3aJaHUIH

Tect 4
4 7 10
2 + 2 + 2 + 2
1°+1 2°+1 3°+1 4°+1
2. YcTaHOBUTE COOTBETCTBHE MEXY UMCIOBOM MOCIEI0BATENBHOCTRIO U (popMysion ee
o0rrero wiexna

1. IIpenen obmero wieHa psua + ... PaBeH ...

5 10

1, — 2
4.21'8.31

2) 2.2 22.3 2%.4
[T B R
3 9 19

3) T T T e
21" 41’ 61

BapI/IaHTbI OTBCTOB

A) un:m

B)u, =

n
n
2 -n!

on? +1

C
) un (2n)!

o0
3. Ecnm st crenennoro psaa Y a, (x +1)" paamyc cXomumMoctu R = 4 , TO HHTEPBAIOM
n=1
CXOJIUMOCTH SIBJIICTCS
1(-1;4)
2)(-5; 3)
3)(-3;5)
4)(-4; 4).
o0
4. Ecrm st ctenenHoro psaga Y a, (x +3)" mmTepBanom cxonumoctu seusercs (-10; 4),
n=1
TO paJnyc CXOIUMOCTHU R paBeH .
5. YcTaHOBUTE COOTBETCTBHE MEXY 3HAKOTIEPEMEHHBIMU PSJaMU U BHIAMH CXOJUMO-
CTH.
1) aBCOMIOTHO CXOIUTCSL.
2) YCIIOBHO CXOJUTCSI.
3) pacxoauTtcs.
BapwnaHnTs! 0TBETOB:




n=1
G CHYAN
B) X ,
n=1 (n + 4)'
2 (="
C) X
n=1 N+5
5 5 0 (_ l)n 2 n
6. BTOpOI/I YJICH YHCJIOBOU ITOCJICA0OBATCIBHOCTHU z —— PaBf€H....
n=1 n
o0
. 3n -2
7. UccnenyiiTe cXOAMMOCTD psiaa >
n=1 N+5

1) aGCOIFOTHO CXOAMTCH.
2) yCIIOBHO CXOJUTCS.

3) pacxoauTcs.

4) cxonutcs

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

1) aGCOIFOTHO CXOIUTCA.
2) yCIIOBHO CXOJUTCS.

3) pacxoauTcs.

4) cxonutcs

9. Jlnst uccneoBaHus CXOIMMOCTH psia ;: 3 HPUMCHSIOT
n=1(n+5)!

1)npusnak Jlanambepa

2) mpenenbHbIN MPU3HAK CPABHEHHS

3) npusHak Jleli6HuIA

4) unterpanbHbIi npusHak Komm

5) nmpusnak Korm
MIPUMECHSFOT

1)npusnak [lanamOepa

2) npenenbHbIA IPU3HAK CPAaBHEHUS
3) npusHak JleliOHMIIA

4) nnrerpanbHbii npuzHak Ko
5) npuznak Ko

Kpamkue memoouueckue yxazanus

I[ITM copepxat TecTOBbIE 3aJaHUSI C BHIOOPOM OJHOTO WJIM HECKOJIBKMX IMpPaBHIIbHBIX
OTBETOB, BBOJI YMCJIA



IlIkana oyenku

Onenka Bamier Omnucanue
5 4 3a1aHre BBITIOJIHEHO MOJHOCTHIO M a0COIOTHO MPABHIIBHO.
4 3 3agaHue BHIIOJIHEHO MOJHOCTHIO M IPABWIIBHO, HO PELICHUE COACPIKUT HEKOTOPBIE HETOYHOCTH U
HECYIECTBEHHbIE OIITHOKH.
3 2 3agaHue BHIIOJIHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMH OIIMOKAaMH, HO IIOAXOA K PEIICHHIO,
ujest peleHus, MeTO Il IPaBUIIbHBI.
2 0-1 3aaHue BEIMOIHEHO YaCTHYHO, IMEET ONIMOKH, OCYNIECTBIICHA TOMBITKA PEIICHUS Ha OCHOBE

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

LlenssMu OCBOEHMSI AMCHMIUIMHBI «MaTeMaTHYeCKUH aHalM3 MOIYJIb 2» SBISIOTCS
U3y4yeHHE OCHOBHBIX MATEMaTHYECKUX IOHATUH, MX B3aUMOCBA3M W PpA3BUTHUS, a TaKkKe
OTBEYAIOIIMX MM METOAOB PacdéTa, MCHOIb3YeMbIX Ul aHaN3a, MOJICIUPOBAHUS U PELICHUS
NPUKIIAJIHBIX 33/1a4.

3a1aun OCBOCHUS TUCIUIUIMHBIL: Pa3BUTHE AITOPUTMHYECKOTO U JIOTHUECKOTO MBIIIICHUS
CTYACHTOB, OBJIJICHUE METOJIAMH UCCIICIOBAHUS U PEUICHUS MAaTEeMaTHUECKUX 3a]a4, BIpa0OTKa
y CTYAEHTOB YMEHHSI CAMOCTOSTEIILHO PACUIMPSTh CBOM MaTeMaTHYECKHUE 3HAHUS M IPOBOAUTH
MaTeMaTHYECKUI aHaIN3 MPUKIIAIHBIX HHKEHEPHBIX 3a/1a4.

[TnanupyembIMH pe3ynbTaTaMi 00y4eHUs M0 JUCHUILIMHE (MOIYIIIO), SBISIOTCS 3HAHHUS,
yMEHUsl, HaBbIKU. llepeueHp MmIaHUPYEeMBIX PE3yJIbTaTOB OOYyUEHHS MO AUCHUILTUHE (MOIYJIIO),
COOTHECEHHBIX C IUIAHHPYEMBIMH pe3yJIbTaTaMU OCBOCHHS 00pa30BaTEIbHON MHpPOTrpaMMBl,
npezcTaBieH B Tabnuue 1.

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

Pe3ynbTaThl 00y4eHUs MO TUCIIUTUTHHE
Kox u Ko u
OPMYJIMPOBKA
Haszpanue OIIOIT dopMyMpoBKa (buﬁngkafopa Kon
BO, cokpamienHoe
KOMITETCHIINH MOCTHHKCHUS pe3yib DopMynHpOBKA PE3yJIbTaTa
KOMIETSHITUU
Tara
10.05.03 OIIK-3 : Cnocoben | OIIK-3.1B: P/l 3HaHuEe | OCHOBHBIX MOHATHH U
«MHdopmannonHas | KCHONB30BATH Oo6nanaer CBOWCTB OOBEKTOB
0e30MacHOCTh MaTeMaTH4eCKue MaTeMaTHYEeCKOU MaTeMaTHYECKOTO
ABTOMAaTU3UPOBAHHBIX | METOJBI, KYJbTYpPOU U aHajau3a
CUCTEM» HEOOXOIUMBIE IS CUCTEMHBIM P12 YMeHue | mpUMEeHSTh METObI
(UB) pelIeHus 3a1a4q MBIIIUTCHUEM, MaTEMaTUYECKOTO
MpOo(ECCHOHATIBHOH | TTO3BOIIAIOIIMMU aHAITN3a TIPH PEIICHHH
JIeATEeIIbHOCTH IIpH peLICHUN 3a1a4
3aj1a4 B 0071acTH PI3 HaBrpik | mcmonb3oBaHusS
CCTCCTBCHHBIX OCHOBHBIX ITOHSTHUH,
Hayk (dhopMy 1 METOIOB
HUCIIOJIb30BATh MaTEMaTHYECKOTO
MAaTCMaTHYCCKUC aHajusa Inpu
MCTOABI 1 CaMOCTOSTEIILHOM
HHCTPYMEHTBI pellIeHnH 3a1a4
JUTSL IPOBEJIEHUS
KPUTHUYECKOTO
aHajau3a
CUTyaluH 1
MOJICTTUPOBAHUS
MPOIECCOB U
SIBJICHUI

B mpouecce ocBOEHMS MUCUMIUIMHBI pEHIAIOTCA 3aJadd BOCIHUTAHMUS TapMOHHUYHO
Pa3BUTOM, MATPUOTUYHOM M COIMAIBHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE TPAIUIIMOHHBIX
POCCHICKUX TyXOBHO-HPaBCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, MPEACTaBICHHBIE
B Tabimie 1.2.

Tabmuua 1.2 — [{eneBble OpueHTUPHI BOCIUTAHUS

BocnuTarteiabHble 321241 ®opmupoBanue HEHHOCT el IleneBbie OPHEHTHPBI

®opMHpOBaHHe IPAKIAHCKON MO3MIHMHA U MATPHOTH3MA

®dopMupoBaHHe YyBCTBa TOPAOCTH 32 [Marpuornsm Tpynomobue
noctxeHus 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

JuctuiuimHa «MaTeMaTu4ecKuii aHaiuu3 MOJYJIb 2» OTHOCUTCS K 00s3aTEIbHOW 4YacTh
«bnoka 1 Jlucuumawabl (MO M )» yueOHoro riaHa Hanpasienus 10.05.03 Mudopmanmonnas
0€30IaCHOCTh aBTOMAaTU3UPOBAHHBIX CUCTEM

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0vemM aucHUIUIMHBL (MOJYJSI) B 3a4eTHBIX €AMHUIAX C YKa3aHHEM KOJHYecTBa
aKaJeMUYECKUX YacoB, BBIJCICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydaromumucs (10 BHIAM
y4eOHBIX 3aHATHI) M HAa CAaMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IuUIE 2.

Tabnuia 2 — O0miast TPy 10€MKOCTh JUCITUTITUHBI

Tpyno- O0beM KOHTAKTHOH paboThI (Yac)
Cemectp | emKoOCTb
Popwma Yacts ((1)/1?1/? ) Breaynu- ®opma
Hassanue OIIOII BO | o6yue- AynurtopHas YA CPC aTrec-
st VII Kypc TOpHas T
B3P0, (3.E.) Bcero
0300) nex. | mpak. | ma6. | IIA | KCP
10.05.03
Undopmarmonuas
0e30macHOCTh 0d0O CLBb 3 4 83 36 36 0 1 10 61 €]
ABTOMATH3UPOBAaHHbIX
CHCTEM

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 IUIaHOM, IpHUBeACH B Tabmuie 3.1

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

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




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 | OnpenenéHHbIi HHTETpAIT 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 | UucnoBble U CTEIICHHBIC PSIIBI PJI2. PJB3 10 10 0 20 JloMalHee 3aate Ne2,
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 cyiiecTBOBaHUS HEONIPEAECIEHHOr0 HHTErpaga. CBONCTBA HEONPEAEIEHHOTO HHTErpala.
Tabnuua OCHOBHBIX MHTErpasioB. HemocpencTBeHHOe WHTErpupoBaHue. VHTerpupoBanue
METOOM BHeceHHs (GYyHKIUU 1oa 3Hak AuddepeHunana. 3aMeHa MEPEeMEHHON B
HeolpeaeneéHHoM uHTerpane. MurerpupoBanue no yactsaMm. HMHTerpupoBaHue NpOCTEHIINX
panuoHaibHbIX Apobel. HTerpupoBanue HEMpaBUIBHBIX pAllMOHAIBHBIX Apobeii. Boigenenue
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 MHTErPUPOBAHUN HppaLMOHATIbHBIX GYHKIMHA. O6partHas MIOJCTAHOBKA.
TpuroHomeTpru4ecKue MoICTaHOBKH.

@®opMbl U METOABI MPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHas, «MeToJ KOoIepaTUBHOTO 00YYEHHUSI.

Bunbl camocTOATENbHON MOATOTOBKH CTYAEHTOB 10 TEME: IIOATOTOBKA K TEOPETUYECKOMY
OIpOCY, NOJATOTOBKA K MPAKTUUYECKUM 3aHSATHUSAM, [TOJATOTOBKA K KOHTPOJIBHON paboTe, n3yueHue
matepuana B CO0 (Moodle), moaroroska k MIToroBomy TecTy Mo JTUCIUILIUHE.

Tema 2 Onpedenénmnwiii unmezpai.

Conepxanuve Tembl: 3ajada O IUIOIMIAAM KPUBOJWMHEWHOW Tpanenuu. OnpeneneHue
ONpeAeNEéHHOr0 MHTerpana. ['eoMeTpuuecKknii CMBICH OINpeAeNEéHHOro HMHTerpana. Teopema
CYIIECTBOBaHUA ONpeAeT€éHHOro uHTerpana. CBoicTBa onpenenéHHoro uHrerpaita. CBOWCTBO
aJIMTUBHOCTH omNpeaenéHHoro uHrerpana. OLieHKa ONpees€HHOrO MHTerpana. Teopema o
cpenHeM 3HadeHuH. [IponsBojHas MHTErpaja MO MEPEMEHHOMY BEpxXHEMy Ipeneny. BbiBon
dopmynbl HetoTona-JIeiiOHuIa 1151 BIYMCICHNS onpeAeaéHHOro HHTerpaia. Teopema o 3ameHe
NEPEMEHHOIl B oOlpenenéHHOM HHTerpaje. MHTerpupoBaHue Mo 4YacTsM B ONpPEIEIEHHOM
uHTErpasie. ['eoMeTprueckre NPUIIOKEHUS ONPENEIEHHOIO MHTErpaia. Beluncienue ronianu



IUIOCKON (pUrypsl B JEKapTOBBIX KOOPAHMHATAX, B IMapaMeTpU4eckord (GopmMe B JIEKApTOBBIX
KOOpJIWHATAX, B TOJSPHBIX KOOpAWHATAaX. BBIUMCIIEHWE UIMHBI JYTH KPUBOH B JIEKAPTOBBIX
KOOpJAMHATaX, B TapamMeTpuueckoid ¢opmMe B JAEKAPTOBBIX KOOPJMHATAX, B MOJISPHBIX
KoopauHaTax. Beruuciienne o0bEMa Tena BpalieHuss BOKPYT KOOPJMHATHBIX ocell. Beruncienue
00BEMa Tena Mo U3BECTHOM IJIOIAN TONIEPEYHOTO CEUEHHUS.

@®opMbI U METOABI MPOBEACHUS 3aHATUH O TeMe, MPUMEHsSEMbIe 00pa3oBaTEIbHBIC
TEXHOJIOTUH: CTaHAapTHAas!, «MeToJl KOONEPaTUBHOTO O0YUCHHUS.

Bupl caMocTOSITEIbHOM MOATOTOBKH CTYJCHTOB IO TEME: TIOJIrOTOBKA K TEOPETHUECKOMY
OIpOCy, TMOJATOTOBKA K MPAKTHUYECKUM 3aHATUSAM, IMOATOTOBKA K TEOPETHYECKOMY OIPOCY,
BeimosiHeHue MJ13, n3yuenune marepuana B COO (Moodle), moaroroska k MitoroBomy TecTy 1o
JTUCLUATUIMHE.

Tema 3 Hecobcmeennvlii unmezpa..

Copepxanne tembl: OmnpeleneHre HECOOCTBEHHOIO WHTErpana ¢ OAHHM MM JBYMS
OeckoHeuHBIMHU TIpeAesiamMu. OrpeesieHne HeCOOCTBEHHOTO MHTETpaia ¢ KOHEUHBIMU IIpeiesiaMu
OT pa3pbIBHOM QyHKIMH. CXOAUMOCTh U PACXOIUMOCTh HECOOCTBEHHBIX HHTETPAIOB.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHAasl.

Bupl camocTosATenbHOM MOTOTOBKHU CTYJEHTOB 110 TEME: TIOJIT0OTOBKA K TEOPETUUECKOMY
OTpOCY, MOATOTOBKAa K MPAKTHUYECKOMY 3aHSTHIO, MOATOTOBKAa K TEOPETUYECKOMY OIPOCY,
Beimosinenne MJ13, nzyuenue marepuana B CO0 (Moodle), moaroroska k MtoroBomy Tecty 1o
TUCIUILINHE.

Tema 4 Jugpgepenyuanvhvie ypasHenus.

Conepxxanmne Tembl: OOmue moHATUS: U GEpeHINaIbHOE YpaBHEHHE, IOPSI0K
T pepeHIMaIbHOr0 ypaBHeHUs, peleHre TudepeHnaIbHoro ypaBHeHHs, o0lee pelieHue
QG epeHnaIbHOT0  YpaBHEHHsI, HadallbHBIE YCIOBHS AU QepeHINaTbHOTO YpaBHEHHS,
yacTHOe pemieHue AudQepeHInanTsHOoro ypaBHEeHUs, ocoboe pemieHue auddepeHnaibHoro
ypaBHeHus, 3a1a4a Kouu, uaTerpaibubie KpuBble. Teopema CyliecTBOBaHUS U €IMHCTBEHHOCTU
pemwenns  3amaun  Komm.  JluddepeHunanbHble  ypaBHEHHMs ~ NIEpBOro  MOpsAKa.
Juddepenumanpaple ypaBHEHUS TMEPBOrO MOpsAKAa C PA3ACISIOLIMMUCS TEpEMEHHBIMU.
Jlunelinple nudQepeHIanbHble YpaBHEHHMs MEpBOro mnopsaka. YpaBHeHHs bepHymim.
Opnoponuble (yHkuuu. OnHopoaHble AUQQepeHInanbHble ypaBHEHUS IEPBOrO MOPSAIKA.
Huddepenumanbaple  ypaBHEHHMs  NEpBOro  mopsaka B HOJHBIX  AuddepeHumanax.
Huddepenunanpuple  ypaBHEHHUsS BbICIIMX MOpsiakoB. Jluddepenuumanbuble ypaBHEHUS,
JIOMYCKAOIMe TOHIKEHUE BBICIINX MOPAIKOB. JIMHelHble onHOpoaHbIe AM(depeHInanbHble
ypaBHEHUS BBICHINX MOPSAKOB. CBOWCTBA YAaCTHBIX pelieHui. JInHelHHO 3aBUCUMBIE U JIMHEWHO
HE3aBUCHMbIE uacTHble pemieHus. DyHaameHTanbHas cUCTeMa 4YacTHBIX perieHuil. OOrmiee
pelIeHHe OJHOPOAHBIX JHMHEMHBIX JU(P(EepeHINATbHBIX YPABHEHUH BBICIIUX IOPSIKOB.
Jlunelinble ogHOpOAHbIE AU(QepeHIanbHble YpaBHEHHs BBICIIUX HOPSIKOB C MOCTOSHHBIMU
kod(urmentamu. XapakTepucTuueckoe ypaBHeHHe. YacTHble W oOIee pemieHus JTUHEHHBIX
OJTHOPOJHBIX AH(QepeHInanbHbIX YpaBHEHUH BBICIINX MOPSAAKOB. JIMHEiHbIE HEOJIHOPOIHBIE
muddepeHIManbHbIe YpaBHEHHS BBICILIUX MOPSAIKOB C TOCTOSHHBIMU Koa(dunmentamu. Teopema
0 CTPYKType OOLIero pemeHus JTUHEHHOTr0 HEOJHOPOJHOrO YPaBHEHHUS BTOPOTrO MOpPsIKa C
MOCTOSTHHBIMU K03 uienTaMu. HaxoxxeHne 4acTHOTO pelieHus JIMHEHHOTr0 HEOTHOPOJAHOTO
YpaBHEHHMsI BTOPOTO TOpPSJIKAa C IMOCTOSIHHBIMM KO3 QHUIMEHTaMH 10 BHUAY INpaBOd YacTu
YpaBHEHUS U KOPHSM XapaKTePUCTHUECKOro ypaBHEHUs. PelieHne JHMHEHHBIX HEOJHOPOIHBIX
TuddepeHIMaIbHbIX YpaBHEHUH BTOPOTro MOpsiAKa ¢ MOCTOSHHBIMU KO3 PHUIIMEHTaMU METOJIOM
BapHallMM IPOU3BOJBHBIX IOCTOSIHHBIX. PerieHne cucteMm JIMHEHHBIX U depeHInaTbHbIX
YpaBHEHMI  MEpBOro MOpsJKa C  TMOCTOSHHBIMH  KO3((UIMEHTaMH C  [OMOILBIO
XapaKTepUCTUUECKOIO YPaBHEHUSI.



@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: CTaHIapTHas, «MeTo/1 KOOTIePaTUBHOTO O0yUCHHUS.

BI/I[[BI CaMOCTOSITEIILHOU MOATOTOBKH CTYJACHTOB 11O TEMC: ITOATOTOBKA K TCOPCTUUCCKOMY
OIPOCY, MOATOTOBKA K MPAKTHYECCKUM 3aHSATHSIM, IOJATOTOBKA K KOHTPOJBHOM paboTe, H3y4eHHe
matepuana B C30 (Moodle), moaroroka k CUTO.

Tema 5 Hucnosvie u cmenenuwle psovl.

Conepxxanue Tembl: [loHsATHE yKMCIOBOTO psna, oOIMN 4YJIeH psja, YaCTHUYHAs CyMMa.
Cxopsauuiics u pacxonaduuiics yucinoBoil psag. Cymma uncioBoro psjaa. OCHOBHBIE CBOMCTBa
YHUCIIOBBIX PAAOB. YMHOKEHHE 4YHUCJIOBOrO psna Ha uucino. CyMMa 4YHCIOBBIX PSIOB.
OtOpacbiBanre k TepBBIX UIEHOB YHCIOBOrO psaa. lapmonmueckuii psa. OOoOImIeHHBIN
rapMoHudeckuid psg. HeoOXoIumblil MPU3HAK CXOIMMOCTH YHMCIOBOTO Psiia U €ro CIeJICTBHE.
JlocTaTtoyHble IPU3HAKK CXOAMMOCTH YHCIOBOTO 3HAKOIIOJIOKUTEIBHOIO psja: IpU3HAK
CpaBHEHMs, INpeAeibHBbIA IpHU3HAK CcpaBHeHus, npu3Hak JlamamGepa, mnpusHak Komm,
UHTErpasibHbI Npu3Hak Komu. 3HakonepeMeHHbI W 3HAKOYEpPEAYIOUIUIICS YHCIOBOM pSI.
[Tpu3nak JleiOHuma [uisl 3HaKOYEpPEAYIOIIErocs YMCIOBOrO psna. AOCONIOTHas U yCJIOBHas
CXOJMMOCTb 3HAaKOIIEPEMEHHOI0 4YHciaoBoro psaa. IlpusHak aOCOMIOTHOW CXOOUMOCTH
3HAKOIIEPEMEHHOIO YHCJIOBOrO psga. OyHKUUMOHANBHBIA PN, TOYKHM CXOIUMOCTH U
pacxonuMocTH (QYHKIIMOHABHOTO psia, 00JIaCTh CXOAUMOCTH (pyHKIMOHAIBHOTO psiga. Cymma
¢dynkunonanbHoro psja. CreneHHoi psii. MHTepBan u paguyc cXOAMMOCTH CTENIEHHOIO psija.
Cymma creneHHoro psaa. PaBHomepHas cxoaumocTh. [Ipu3Hak paBHOMEPHOW CXOIMMOCTH
¢dyHKUMOHAIBHOTO psina. MHTerpupoBanue u auddepeHnrpoBanue (yHKINOHATIBHBIX PSI0B.
AOcComoTHAs CXOIUMOCTh (PYHKIMOHAIBHOTO psina. Pa3noxeHne GyHKUIUN B CTENCHHBIC PSIbL.
Pansr  Teiinmopa u Maxknopena. [IpuOnumikeHHble BBIYMCIEHUS C  I[IOMOUIbIO  PSIOB.
Tpuronomerpuueckue psaasl. Psagsr @ypre. Koaddunumentsr psga Oypoe. Paznoxenune B psin
Oypre QyHkumii ¢ nepuoaom 2m. Paznoxenue B pan dypre PynHkumii ¢ mepuomom 2L.
Paznoxenue B psan @ypbe ueTHbIX U HeueTHbIX pyHKUUMH. Pasnoxenue B pag @ypbe QpyHkIuY,
3amanHou B cermente [O;L).

@®opMBl U METOJbl IPOBEACHUS 3aHITUM IO TEeMe, NpUMEHSeMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHAapTHas, «MeTo]l KOONepaTUBHOT'O O0YUEHUS.

Bunbl camocToATEIbHON NOATOTOBKY CTYAEHTOB 110 TEME: IIOATOTOBKA K TEOPETUYECKOMY
OIpOCY, OATOTOBKA K IPAKTUYECKUM 3aHATUAM, BblllosHeHue /13, nzyuenune marepuana 8 COO
(Moodle), moaroroBka k MItoroBomy TecTy 1o JUCLUILUIUHE.

5 Mertoauyeckne ykKazaHusi AJdsi OOYYAIOIIMXCH MO M3YYEHHI0 M Ppeaju3aluu
AUCHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHUI0 IMCUMIUIMHBI H 10
o0ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

[Mpu peanu3anyu TUCHUIUTAHBI (MOIYJIsI) MPUMEHSETCS] 3JCKTPOHHBIN Y4eOHBIH Kypc,
pa3sMelEHHBIN B CUCTEME 3JIEKTPOHHOro 00ydenust Moodle.

JInst obecrieueHusi CHCTEMATHIECKON U PEryIIpHOM paOOThI 1O U3YyYCHUIO TUCIUTUTHHBI 1
YCIEITHOTO TPOXOXKJICHHS TEKYIMIUX M TPOMEKYTOYHBIX KOHTPOJIBHBIX HCIBITAHUH CTYIEHTY
PEKOMEHYeTCs PHICPKUBATHCS CIIEAYIOMIETO MOPSIIKA OO0 YUSHHUS:

- CAMOCTOSITEIILHO OIPEICTUTh 00bEM BpeMEHH, HEOOXOANMOT0 JUIs MPOPabOTKH KaXKI0H
TEMBI,

- peryJsipHO HW3y4yaTh KaXIyl TeMY AWUCIHIUIMHBL, HUCIONB3Ys Pa3IUYHbIE (OPMEI
WMHAUBUAYaJIbHON paboTHI;

- COTJIaCOBBIBATH C MPETIOIABATENIEM BH/IbI pAOOTHI O U3YYECHUIO TUCIUTUTUHEIL.



[Ipy BBITONIHEHUW WHAWBUIYATbHBIX JOMAIIHUX 3aJaHU HEOOXOJUMO HCIOJIB30BaTh
TEOPETUUECKHI MaTepual, JieJaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u ap. Pemenune MJI3 BeImomHsSeTCS MOAPOOHO M COAEPKUT HEOOXOAWMBIC IMOSICHUTEIIBHBIC
CCBLIKH.

CamocToATenbHOCTh B y4eOHOW paboTe CcrocoOCTBYET PAa3BUTHIO 3aWHTEPECOBAHHOCTH
CTyJEHTa B H3y4aeMOM MaTepHuajie, BbIpadaThIBa€T Yy HEro YyMEHHE U MOTPeOHOCTh
CaMOCTOSITEJIbHO II0JlydyaTh 3HAaHMs, YTO BECbMa BAXKHO /I CIELMAIUCTAa C BBICIIUM
o0OpaszoBaHHEM.

Lenpto caMOCTOSATENBHOM PaOOTHI CTYACHTOB ABISIETCS OBIIAJACHUE (PYHIAMEHTATbHBIMU
3HAHUSAMU, TPOPECCUOHATBHBIMU YMEHUSIMHU U HaBBIKAMH JESATEILHOCTH MO MPOMUITIO, ONTBITOM
TBOPYECKOM, UCCIIE0BATEIBCKON ACATEIBHOCTH.

CaMmocrosiTenbHasi paboTa CTyIeHTa BKJIIOYAET CIEAYIOUIME BUbI, BBINOJHSIEMbBIE B
cootercTBUH ¢ PI'OC BO 1 pabounm y4eOHBIM IIJIAHOM:

- ayauTOpHas CaMOCTOSITENIbHAs paboTa CTyIEHTa IOJA PYKOBOJICTBOM U KOHTPOJEM
npernoaaBaresis Ha JieKnud. [Ipyu mpoBeICHUH MPAKTUYECKUX 3aHATUAX MpUMeEHseTcs: «MeToj
KOOIEpaTUBHOTO OOy4YeHHUs»: CTyIEHThl padoTaloT B Manbix rpymmax (3 — 4 den.) Han
WHMBUIYAILHBIME 33JaHHUSIME, B IIPOIIECCE BHITIOTHEHUS KOTOPBIX OHU MOTYT COBEIIATHCS IPYT
K napyry. IIpenonaBarenb, B CBOIO ouepenb, HaOMOgaeT 3a pabOTON MambIX TPYMI, a TaKxkKe
MOOYEPETHO PA3bICHSACT HOBBIM YUEOHBIM MaTepuan MajbIM TpyIIaM, KOTOPbIE 3aKOHYMIN
paboTaTh HaJ MHAUBHUIYATbHBIMH 33/IaHUSMU IO MPEABLAYIIEMY MaTepuay;

- BHeEayJUTOpHas CcaMoOCTOsITeNbHAs paboTa CTYJEHTAa: H3y4YEHUE TEOPETHUECKOIO
MaTepuaia, HIOJrOTOBKa K ayAUTOPHBIM 3aHATUIM (JIEKLHSI, TPAKTHUYECKOE 3aHATHE, KOJIJIOKBUYM,
KOHTpOJIbHAsE palboTa, TECTUPOBAHHME, TEOPETUYECKUN OIpOC), JOMOJHUTEIbHBIE 3aHATUS,
TEKYIINE KOHCYIbTAIUH 110 JUCLHUIIIHHE.

KonTposib ycieBaeMOCTH OCYIIECTBISIETCS B COOTBETCTBUHM C PEUTUHIOBOM CUCTEMOU
OILICHKH 3HAaHUU cTyAeHTOB. OleHKa Mo aucuuiuinae onpeaensercs no 100-0anpHON mKane Kak
cymma OamioB, HaOpaHHBIX CTYICHTOM B pe3ylbTare pabOThl B ceMecTpe: 00sS3aTebHBIMU
OamamMu  OLIGHHMBAETCS IMOCEIIEHUE JICKIIMOHHBIX 3aHiATHH, paboTa Ha MPAKTHUYECKUX
(ceMHHapCKuX ) 3aHATHSIX, TEOPETUUECKHM OITPOC, TECTHI, BHIIIOJHEHUE KOHTPOJIbHBIX padoT, /13,
MPEyCMOTPEHHBIX YU€OHBIM TIIAHOM.

Pacrnipenenenuie 6ainoB 10BONUTCS A0 CTYACHTOB B Hadyajie CEMeCTpa.

Y4eOHBIM MJIAHOM MPEAYCMOTPEHBI KOHCYIBTAIIUU, KOTOPHIE CTYACHT MOXET IMOCEIIaTh
T10 YKEJIaHUIO.

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

5.2 OcobenHocTn opraHu3anuu OOy4YeHHUs] JJI JHI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
310POBbSI 1 HHBAJINI0B

[Tpu HEOO6XO0IMMOCTH 0OYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbs U MHBAIMJIOB (110 3asIBJICHUIO O0y4arOIIerocs) Mpe1ocTaBisercs yueoHas
uHpOpMalKs B TOCTYNHBIX (pOpMax C yUeTOM UX UHAUBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUISL TUI] ¢ HApYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeMUeHHBIM IpU(TOM; B hopme
SJICKTPOHHOI'O JOKYMCHTA, HHIAWBHUAYAJIbHBIC KOHCYJIbTalluH C IMPUBJICYCHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- JUIs JIU1 ¢ HApYILLIEHUSIMU CJIyXa: B leyaTHOU ¢opMe; B hopMe 3JIEKTPOHHOIO JJOKYMEHTA;
UH/IMBU/yaJIbHbIE KOHCYJIBTAllMM C IPHUBICUYEHUEM CYpAONEPEeBOIUYMKA; WHIAWBUIYaJIbHBIE
3aJlaHusl, KOHCYJIbTAllUU U JIp.

- JUTs1 JTUI] C HApYLIEHUSIMHU OTIOPHO-/IBUTAaTENILHOTO alllapaTa: B ieyaTHoO# ¢popme; B hopme
SJICKTPOHHOI'O IOKYMCHTA; HHANBUAYAJIIBHBIC 3aJlaHN s, KOHCYJIbTAaIWU U JP.



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 : omektponHbeii. -  URL:
https://znanium.ru/catalog/product/2171787 (nata 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. NBanoBckas. — 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. luddepennnanbaoe 1 HHTETpaIbHOE
ucuucieHuss (GyHKUUH OJHOM mepeMeHHOM. Panpl : YueOHMK [DnekTpoHHBIM pecypc]
Ousmatiurt , 2015 - 444 - Pexxum noctyma: https://znanium.com/catalog/document?1d=293958

3. Hlunaues, B. C. Maremaruueckuii ananu3. Teopus U npakTuka : ydyeOHoe nmocodue /
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 (nata obparmenus: 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.Enpimna (0a3a [maHHBIX —pa3iHyYHBIX
npodeccuoHanbHBIX 001acTei) - Pexxum qoctyma: https://www.prlib.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W INepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCMOJIb3yeMbIX MPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiecca no AMCUMILVInHe (MO1YJII0), BKJIOYAsl MepevyeHb MPOrpaMMHOro odecrnevdeHust

OcHOBHOE O6ODVI[OBaHI/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




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




Tembl KoJsm4yecTBo Bonpocos Kpurepun

1 14 0,30 — 3a KaXx/1blif TPABUIBHBIN OTBET
0 6 — ocTanpHBIC CITy4an

9 7 0,56 — 3a Kax bl MPaBUILHBINA OTBET
0 6 — ocTanpHBIC CITy4an

3 5 0,30 — 3a KaXXbIil MPAaBUIILHBINA OTBET
0 6 — ocTasmpHBIE CITy4Yan

4 16 0,30 — 3a KaXX/blil MPAaBUIILHBINA OTBET
0 6 — ocTasmpHBIE CITy4Yan

5 15 0,46 — 3a KaXbIil MPAaBUIILHBINA OTBET
0 6 — ocTasmpHBIE CITy4Yan

OTBeTHI K TCOPCTUYCCKHUM OIIpOCaM

K teme 1:

1. ®ynkuus F(x) Ha3bIBaeTCa NepBooOpa3HO GyHKIIHEH A1 QYHKIUU f(x) HA UHTEpBaJe
(a;b), ecnu 11 IOOOTO x € (a;b) BBIMOJIHAETCS PABEHCTBO F'(x)= f(x).

2. Ecnu F(x) u o(x)- aBe mepBooOpa3Hbie sl QYHKUUU f(x) Ha UHTEpBaje (a;b), TO
F(x)-@(x)=C Ha (a;b), TAE C — HEKOTOpast KOHCTAHTA.

3. MHOXecTBO Bcex MepBOOOpa3HBIX (DYHKIUN F(x)+C a1 f(x) Ha MHTEpBaIE (a;b)

Ha3bIBACTCS HEOTIPE/ICTICHHBIM HHTETPAIOM (QYHKIUH f (x).

4.

- IPOM3BO/IHAs OT HEONPEAEICHHOTO UHTErpajla paBHa MOIbIHTErpaJIbHOM (DYHKIINH;

-muddepeHan 0T  HEONPENEeNIEHHOTO  HMHTErpajia pPaBeH  IMOJBIHTEIPAILHOMY
BBIPAXECHHUIO,

-HEOTIpeIeIICHHBIN UHTErpal ot Auddepennnana HeKoTopoil GYHKIIUU paBEH CyMME 3TOM
(GYHKLIMU ¥ TPOU3BOJILHONW OCTOSIHHOM;

- IOCTOSTHHBIN MHOKHMTEIIb MOKHO BBIHOCUTB 3a 3HaK MHTErpalia;

- HEONpeAETICHHbIN HHTErpasl OT alredpandeckoil CyMMbl KOHEUHOT'O YMCIIa HEMPEPBIBHBIX
GyHKIMI paBeH areOpandyeckoil CyMMe HHTErpajoB OT claraeMbiX QyHKIUH.

5. T'eomeTpuyecky HEONpeNeNeHHbI HWHTErpan MpeacTaBiseT co0oil  cemeicTBO
«TapajuieNbHbIX» KPUBBIX y = F(x)+C . I'paduk kaxmoil nmepBooOpa3zHoil (KpuBOii) Ha3bIBaeTCs
UHTErPAIbHON KPUBOM.

6. [udv = uv — [ vdu.

7. Tunl. WHTerpansl BUaa J' P(x)e™dx, J' P (x)sin (ax )dx,, J' P(x)c o@x)dx, rTaE P(X)-

MHOT'OYJICH.
Tun 2. Uaterpansl Buga IP(x)arcsin xdx IP(x)arccos xdx , IP(x)arctgxdx , IP(x)arcctgxdx ,

I P(x)In xdx .

Tun 3. UHTerpaisl Buaa J' e™ -sin (bx )dx,, J'eax - cos (bx )dx,

8. dynkuua  P,(x) = Agx™ + A;x™ 1 + -+ A,, Tme N-lenoe uuMCIO, HAa3HIBAETCA
MHOTOYJIEHOM

9. Besikuit MHOTOWICH CTETICHH N pacKIIagbIBaeTCs Ha N JIMHEWHBIX MHOKUTEJICH BHIA
X — @ ¥ MHOXHWTEJIb, PaBHbINA KOG GUIMeHTy pu x ™.

10. P,(x) = Ap(x — a1 (x —ay)*2 .. (x — ay)*m ki + ky + -+ k,, =nl



11. PamumonanbHOM JpoObl0 Ha3piBaeTcs (YHKLUS, paBHas OTHOIICHUIO JABYX
MHOI'OYJIEHOB.

12. [IpoOb Ha3bIBaeTCs NPAaBUIBHOM, €CIM CTENEHb YHUCIUTENS MEHbBIIE CTEIeHH
3HaMEHAaTes.

13. JIpoOb Ha3bIBaeTCsI HEMPABWIIBHOM, €CIM CTENEHb YHMCIUTEIS] HEMEHBIIE CTEICHH
3HaMEHAaTes.

14.1, A

X—a
2 A .
C(x-a)

3 ax +b

)

5 , TJIe 3HaMEHATEJb JPOOU HE UMEET JICUCTBUTEIBHBIX KOPHEH.
X + px+q

K Teme 2:

1. OnpeenéunbiM nHTErpasioM ot GyHKIMH f (X) oTpeske [a;b] Ha3pBaeTcs npenen (eciu
OH CYILECTBYET) MHTETPAIIbHOW CyMMBbI it pyHKmK f(x)Ha oTpe3ke [a;b], He 3aBucsmi OT
crioco0a pa3OueHus OTpe3Ka U BBIOOPA TOYEK C; MPH yCIOBUH, YTO JUIMHBI OTPE3KOB pa3OHeHUs
CTPEMSTCSI K HYIIIO.

2. 'eomeTpHYeCKUil CMBICI OINIPE/ICTICHHOTO HHTErpajla COCTOUT B TOM, YTO OIIPEACICHHBIN
UHTErpajl OT HEOTPULIATEIbHON (QYHKIIMH YUCICHHO PAaBEH IUIOIIAAN KPUBOJIUHEHHOMN Tpareiuy,
OrpaHMYCHHOW CBEpXy rpadukoM QyHKIMHU y = f(x)>0, CHH3Y — OCBIO Ox, COOKY — MpPSMBIMH
Xx=a " Xx=h.

3.

- IOCTOSTHHBIA MHOXKUTEIIh MOYKHO BBIHOCHTH 32 3HAK OIPEACICHHOIO HHTETPaa;

- HHTErpall OT anreOpandecKoil CyMMBI paBeH anreOpanveckoll CyMMe HHTETPAajoB,;

- IpU TICPECTAHOBKE TMPEJCIOB WHTEIPUPOBAHMS 3HAK WHTErpaja H3MEHSETCS Ha
HPOTUBOIIOJIOKHBIH;

- OIPEJCICHHBIA MHTErpal C OJWHAKOBBIMHU IpEIe/iaMi MHTETPUPOBaHMsS (MHTErpall B
TOYKE) PaBEH HYIIIO;

- UHTErpaJ 110 BCEMY OTPE3KY PaBEH CyMME UHTETPAJIOB M0 YaCTSAM 3TOr0 OTPE3Ka,;
b

J' f (x )dx

a<b.1o yHTerpan @

- ecnu (PYHKITUS () COXpaHsSeT 3HaK Ha OTpe3Ke [2:b) rpe
UMEET TOT K€ 3HaK, YTO U (YHKIIHS.
a;b]

4. Ecn QyHKIUSA ) HENpPEpbIBHA HA OTPE3KE [a:b} 1o CYILLIECTBYET TOUKa © < [a:b] raxas,

qTOo

f(x)dx = f(c)-(b-a)

D —— T

S,

6. Meroapl HMHTErpUPOBaHMS B OIpPEICIEHHOM MHTErpajie aHaJOrMYHbl METOJlaM
MHTETPUPOBAHUS B HEOIIPeIeIEHHOM UHTerpaie. ToabKo B pe3ynbTare NOJy4yaeTcs YuCio.

7.

1.Botuucnenue niowaou 6 0eKapmoswvix KOOPOUHAMmMax.
[Tnomaas KPUBOJIMHEHHOW Tpameluy, OrPaHMYCHHON KpUBOH y = f(x) ( f(x)> 0, HEMpEpbIBHA),
npssMbIME X=a, X=b 1 ocbto OX paBHa



[Tnomans GUrypsl, OTpaHUYCHHON KPpUBOH y = f(x) ( f(x)< 0, HEMpepBIBHA), IPAMBIMU X=a, X=Db
u oceio OX paBHa

[Tnomanp GUrypsl, orpaHUYCHHON JBYMSI HETIPEPHIBHBIMHU KPUBBIMU y = f(x) U y = g(x)
(f(x)= g(x)) 1 mpssMbIMU X=a U X=Db (a <b) paBHa

b

s = [(1(x)- g(x))ax.

a
2.Bviuucnenue naowaou 6 nonapHvix KOOpouHamax.
[Inomane cekropa OAB, orpaHMUE€HHOrO Jy4aMu ¢ =a U ¢ = S (@ < ) U KPUBOHU p = p(p),

paBHa

3.Bviuucnenue onunwvl oyzu.
Ecnu xpuBas 3a71aHa napaMeTpUUECKUMH YPAaBHEHUAMHU x = ¢t)

t,
y = y(t), TO IJIMHA €e IyTH | = J V(o' @®) + (w'(t))dt , TIE t,,t, —3HAYCHHSI TApaMeTpa,
tl
COOTBETCTBYIOIINE KOHIIAM JYTH (t, <t,).
b
Ecnu kpuBas 3a71aHa ypaBHEHHUEM y = f(x), TO | = J' Ji+(f'(x))?dx , roe a, b—abcmuccsr Havana u
a

KOHIIA AYTH (a <b).
Ecnu kpuBas 3a1aHa ypaBHEHUEM B MOJIIPHBIX KOOPAUHATAX p = p(¢), TO

s
I = j \/ (p(@))? +(p'(p))Pde , TE a,B —3HAYECHUS MOJAPHOTO YIJIa, COOTBETCTBYIOIIME KOHIIAM

AYTHU (@ < ).
4.Bvluucnenue odvema mena epaujeHu.
O0mwem Tena, 00pa30BaHHOTO BpalieHueM BOKpYT ocu OX KpHBOJIMHEHHON Tpamenuy,
OTPAaHUYCHHOM KPUBOH y = f(x), OTPE3KOM OCH aOCITUCC a<x<b W MPSIMBIMU x =a,x=b,
b
2
BBIUUCISAETCS 110 popMyIie V, = = I (f(x)) dx .

K Teme 3:

b— +o0

1. Tf(x)dx = lim jf(x)dx,

b

2. If(x)dx = lim jf(x)dx,

3. Tf(x)dx = lm Jc'f(x)dx+ lim If(x)dx,

a——w
-0

4. ?f(x)dx = lim Af# "(x)dx + lim ? f(x)dx, .

& —>+0



5. HecoOcTBeHHBIE MHTETPAJbl HA3bIBAIOTCS CXOISAIMMUCS, €CITH CYLIECTBYIOT U
KOHEYHBIE ONPEACISIONINEe X Mpeensl. Ecim jke yka3zaHHBIE peiebl He CYIIECTBYIOT, TO
JTaHHbIE HECOOCTBEHHBIE MHTETPAJIbI HA3bIBAIOTCS PACXOSIIIUMHUCS.

K Teme 4:

1.VpaBHeHue, CB3BIBAIOIIECE HE3AaBUCHUMYIO TIEPEMEHHYIO, €€ (YHKIHIO U TPOU3BOJHBIC
(w muddepeHnmab) 3Toi QyHKIUH.

2.ITopsakoM muddepeHaIbHOr0 ypaBHEHUsT HA3bIBACTCS HAWBBICHIMNA — MOPAIOK
IPOU3BOIHOMN, BXOJSILEH B 3TO ypaBHEHHE.

3.Pemennem (wnm uHTerpanoM) audQepeHInaIbHOr0 YpaBHEHUSI HA3bIBACTCS TaKas
maddepenmpyemas GyHKIHs, KOTOpasi IpU MOJICTAHOBKE B YPAaBHEHHE BMECTO HEH3BECTHOM
¢yHKIMM 00paIiaeT ero B TOXKAECTBO.

4. O6mmm pemrenreM (oOuuM uHTErpaioM) Y mepBoro nopsijika Ha3pIBaeTcs (yHKIIHS
y = o(x;c), couepxamias OJHY IPOU3BOJIBHYIO OCTOSHHYIO U YIOBJIECTBOPSIONIAs YCIOBUIM:

a) ¢(x;c) dyHkums siBusiercs pemenneM 1Y npu KaxaoM GUKCHPOBAHHOM 3HAYCHHH

0) kKakoBO ObI HU OBLIO HAYAILHOE YCIOBHE y(xo)=y, (MIM y| =y, ), MOKHO HaiiTH
X:XO

TaKo€ 3HAYEHME IOCTOSSHHOM c=c,, YTO (QYHKIUSA y=g¢(x;c,) YAOBIETBOPSAET JAHHOMY

HA4YaJIbHOMY YCJIOBHIO.
5. YacTHbIM pelieHueM (4acTHBIM uHTerpaiom) /Y nmepBoro nopsijka Ha3bIBaeTcs ar00as
GYHKIUS  y = ¢(x;c, ), TOTy4eHHas] U3 OOILIEro PeHIeHUs y = ¢(x;c) MPU KOHKPETHOM 3HAUCHUU

IIOCTOSIHHOM ¢ = ;.

6. YpaBHeHHUE CBS3bIBAET HE3aBUCUMYIO NEPEMEHHYIO x, UCKOMYIO (YHKIHIO y n €&
IIPOU3BOJHYIO y'.

7. YrtoOwl pemmth quddepeHnnaIbHoe ypaBHEHHE ¢ Pa3IelTIONMMUCS TTePEeMEHHBIMU

d
HaJ0 NPOU3BOJIHYIO NIPEJICTABUTE B BUJE: y' = d—y W MIPUBECTH K BUAY P(x)dx + Q(y)dy = 0.
X

8. Perienne ypaBHeHHUs UILETCS IOCPEICTBOM 3aMeHbl (DYHKIIMU y NPOU3BEICHUEM JBYX
BCIIOMOTATeNbHBIX AupdepeHunpyemMpIx QYHKIUN, 3aBHCAIIMX OT x, TO €CTh y =u(x)-v(x). C

ITOMOIIBIO TAKOM MOJCTAaHOBKH JUHENHHOE /Y CBOAUTCS K IBYM YPAaBHEHUSIM C Pa3AeIIIOLIMMUCS
NEePEeMEHHBIMH OTHOCUTENIBHO Ka)KJI0W M3 BCIIOMOTaTeIbHbBIX (QYHKIHH.
9. Pemienne ypaBHEHHUs UILETCS OCPEICTBOM 3aMeHbl (DYHKIIMU y NPOU3BEICHUEM JBYX

BCIIOMOTaTeNbHbIX IuddepeHupyemMbix QyHKINUN, 3aBUCIIIUX OT x, TO €cTh y=u(x)-v(x). C

ITOMOIIBIO TAKOM MOJCTAaHOBKH JUHENHHOE /Y CBOAUTCS K IBYM YPAaBHEHUSIM C Pa3AeIIIOLIMMUCS
NEPEeMEHHBIMH OTHOCUTENIBHO Ka)KJI0W M3 BCIIOMOTaTeIbHbIX (QYHKIIHH.
10. OpnHopomHOe ypaBHEHHWE TpeoOpa3yeTcs B ypaBHEHUE C  Pa3ICISIONIUMUCS

TepeMEHHBIMH TIPH TIOMOILM 3aMEHBI TIEPEMEHHOM (ITOJICTAHOBKH) - =t WIIH, 4TO TO € CaMOoe,
X

y=t-x.

11. YpaBHeHHE CBS3bIBACT HE3aBUCUMYIO MEPEMEHHYIO X, UCKOMYIO (YHKIHUIO y u €€
IIPOU3BOAHBIE IIEPBOTO U BTOPOI'O MOPSIKOB.

12,y = 1), F iy ™y Y y™) =0 Flyryiy s vy ™) =0,

13. JluneitnbiM muddepeHIHaTbHBIM  ypaBHEHUEM BTOPOTO TOPSAKA HA3BIBAETCS
ypaBHEHHE BUAA ay(x)y" + a, (x)y' + a,(x)y = f(x).

14. JluneitapiM nuddepeHIranbHbBIM YpaBHEHHEM BTOPOTO TOPSAIKA C MOCTOSHHBIMU

Kod(UIIMEHTaMH Ha3bIBACTCS ypaBHEHHUE BUIA y" + py' +qy = f(x),

15. C noMo1bI0 XapakTepuCTUYECKOTO YPAaBHEHUSI.
16. O6uwMM pelieHreM y,, ypaBHEHHs ABISETCS CyMMa €ro MPOU3BOJILHOTO (HEKOTOPOTIo)

YACTHOTO PEIIEHHUS y,, U OOIIEro pemeHus y,, COOTBETCTBYIOIIETO OJTHOPOTHOTO YPaBHEHUSI.



K Teme 5:

1. YucnoBbIM psIOM Ha3bIBaeTCI OECKOHEUHAs CyMMa

U, +U,+Uz+ .+ Un,+...=ZUn.
n=1

2. CyMmMa N mepBbIX UJICHOB psAa Ha3bplBaeTCss N—i YacTUYHOM CyMMOW psja:
S, =U;+U, +...+U .
3 Ecnu cyiecTByeT KOHEUHBIH Ipesiest S = lim S, , TO €ro Ha3bIBalOT CyMMOH psifa, a psij
—>®

n
IIPU STOM HA3bIBAETCS CXOAAIIUMCS.
4 Ecau lim S, HE CYIIECTBYET WJIM PaBeH OECKOHEUHOCTH, TO PsiJl Ha3bIBACTCS

n—©

PaCXOIAITUMCH.

o o “1 o
5. O0OOIICHHDII FAPMOHUYECKUN PSA Y —-, TAC k—neiicrButenbHoe uncio. [lpu « =1
n=1 n

HonyqaeM pacxommmﬁcs[ p?[I[ Z -, KOTOpBIfI Ha3bIBACTCA FapMOHHqCCKHM p?[IIOM.
n
n=1

6.a) eCHU P U, +U, +U, + .. +U, + .. CXOIUTCS U UMEET CyMMY S,
TO PSILAU, + AU, + AU + .. + AU, + ... TJ€ A-TIPOU3BOJIBHOE YHCIIO, TAKIKE CXOJUTCS U IMEET CYMMY
AS;

6) JBa CXOOAIIUXCA MOKHO ITOYJICHHO CKJIAJIbIBATh U BbIYUTATh,

B) PSIbI CXOJATCS WIM PAaCXOAATCS OJTHOBPEMEHHO

U, +U,+..+U,  +U, +U, +...+U + ..

U+ +U +o

7. Ecnu psim U, +U, +U, +...+U +.. CXOIUTCS, TO lim U, =0.

n— o

8. - IIpU3HaK CPAaBHCHUA UM IPU3HAK CPABHCHUA B HpeﬂeHbHOﬁ (l)OpMeZ
,Z[aHI)I JABa 3HAKOITOJIOKHUTCIIbHBIX YHUCJIIOBBIX pAaa
U, +U,+U;+ .. +U + ..
Vi +Vy +Vg+ o+ V) +

o U
Eciu CYILIECTBYCT KOHCUHBIN MPEACT lim V—” =A=0,TO pAAbI CXOOATCA HJIH PACXOOATCA

n— o
n

OJIHOBPEMEHHO;
- mpusHak [lamambepa:
[TycTh 1aH 3HaKOMOJIOKUTEIBHBIN YHCIOBOM P U, +U, +Ug+ ..+ U, + ..
U
U IYCTh CyHIecTBYeT lim — = 5 . [Ipu p<l psin cxomutcs, npu p>1 psja pacxoaurcs;

n— oo

n

- npusHak Kommwu:

IlycTh 1aH 3HaKOMOJIOKUTEIIBHBIN YUCIOBOU PSS U, +U, +...+U  + ..
Y IIYCTh CYLIECTBYET lim {U, =p.

n— o
[Ipu p<1 psn cxonurcs, npu p>1 psiag pacxoauTcs;

- HHTETPaJIbHBIN PU3HAK:
ITycTh 4iIeHBI 3HAKOMOJIOKUTEIBHOTO YACIOBOIO PSIia U, +U, + ..+ U + ..

He Bo3pacTtatoT: Ui>Uz>...>Un>... m iycTh f(x) Takas NOJOXKHUTEIbHAs, HETIPEphIBHAS,

HEBO3pacTarolas Ha IpoMexyTke [ 1;00) pyHkIms, 9To



f(l)=uU,,f(2)=U,,.., f(n)=u,.. Torma psg CXOAUTCS WU PACXOJUTCS OTHOBPEMEHHO C
+00

HECOOCTBEHHBIM HHTETPATIOM J' Fx)dx .

1
9. YucnoBo# psaBUad U, ~U, +U, U, + ..+ (-1)"*-U
HAa3bIBACTCA 3HAKOYCPCAYIOIHUMCS YN CIIOBBIM PAA0OM.

+.., TI€ U, — MOJYJIb WIEHA psija,

n

10. Ecnu 1715t 3HAKOUYEPETYIOMIETOCS YUCIOBOTO P U, ~U, +U, —U, + ..+ (-1)" U, + ..

n
BBITIOJHSIOTCS JBA YCIOBHUSA:
a) WIEHBI psfa YOBIBAIOT 110 MOJYIIO U, > U, > U, > ...>U > ...}

0) limu, =0,

no>oo
TO PSIL CXOAUTCHL.

11. 3nakouepenyroUiics psia Ha3bIBACTCS A0COTIOTHO CXOMSAIMMCS, €CII OH CXOJUTCS U
CXOJIUTCS Psifl, COCTaBJIEHHBIN 13 a0COIIOTHBIX BEIMYMH WIEHOB JAHHOTO psizia.

12. 3nakodepenyromuics ps Ha3bIBACTCA YCIOBHO CXOMSAILIMMCS, €CIU OH CXOJAUTCS, a
psizl, COCTABIJICHHBII U3 aOCOIIOTHBIX BEJIMYUH YJIEHOB IaHHOTO PsAJIa, PACXOJUTCH.

13. Psin, 4iieHBl KOTOPOTO SBISIOTCS (DYHKIMSIMH, Ha3bIBACTCS (PYHKIIMOHAIBHBIM PSIIOM.

14. CreneHHbIM ps110M Ha3bIBaeTCs PYHKLUMOHAIBHBIN psijl BUA:

ag+a,-(x—a)+a, (x—af +..+a,-(x—a) +..
e a,a,.a,.a,,..a,,.. — HEKOTOpbIE UMCIIa, Ha3bIBaeMble KOO(Q(MHIIMEHTaMH CTENIEHHOTO Ps/a.

15. I/IHTepBaHOM CXOIAUMOCTH CTCIICHHOI'O pPsiAJda HAa3bIBACTCA MHTCPBAJI, B Ka)KHOﬁ TOYKEC
KOTOpPOro psaja CXOOUTHCA. IlonoBuna AJIMHBI MHTCPBaJIa CXOAWMMOCTU HA3BIBACTCA PAaaANyCOM
CXOJUMOCTH.
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