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1 Ilepeyenb (popMHEpyeMbIX KOMIIETEHIM I

Haszsanne OITOIT BO,
COKpaIleHHOE

Kon u dopMynnpoBKa KOMIETEHIUH

Kon u hopmynipoBka HHANKATOPA JOCTIKCHUS
KOMITETECHIINN

09.03.04 «IIporpamm-
Hasl HHKCHEPUS»
(B-UH)

OIIK-1 : CnocobeH mpUMeHSTh
€CTECTBEHHOHAYYHbIE 1 OOLICHHXKe-
HEpHBIC 3HAHUS, METOBI MaTeMaTH-
YECKOT0 aHAJIN3a ¥ MOJCIIUPOBAHUS,
TEOPETUYECKOTO H IKCIIEPUMEH-
TaILHOTO MCCJIEJOBaHMUS B IIpodec-
CHOHAJILHOH JIESITeNbHOCTH

OIIK-1.1B : ObnamaeT MaTeMaTHIECKOH KYIIBTY-
POI M CHCTEMHBIM MBIIIICHHEM, TTO3BOJLIOIINMHU
B IPO(eCCHOHATBHOM AEATEIFHOCTH UCIIONB30-
BaTh MAaTEMAaTHYECKHE METOJBI H HHCTPYMEHTBI
JUISL IPOBEICHUS] KPUTHYECKOTO aHAIIN3a CHTYa-
LM, MOJICTUPOBAHHS U ITPOTHO3UPOBAHUS PA3BH-
THsI IPOLIECCOB U SIBICHUI

KOMHCTCHHI/IH CUHNTACTCA Cq)OpMHpOBaHHOﬁ Ha JaHHOM 3Tall€ B Cjiydac, €CJIM ITOJIYUCH-
HBIC PC3YJIbTAThI o6yquI/151 110 JUCHHUITNIIMHE OICHCHBI IT0JIOXKUTCIIbHO (I[I/IaHaSOH KpUTCPUCB
OLICHUBaHUA PE3YJIILTAaTOB O6yLIeHI/I${ «YOOBJICTBOPUTEIILHO», «XOPOILO)», <(0TJ'II/ILIHO>>). B ciiydac
OTCYTCTBUA IMOJIOKUTEILHOM OLCHKHW KOMIICTCHIIMA HAa JaHHOM 3TaIrl€C CUYUTaACTCA HeC(bOpMI/IpO-

BaHHOM.

2 Iloka3aTe/iM OLEHUBAHUS IVIAHUPYEMBIX Pe3yJ1bTATOB 00y4eHus:

Komnerennus OIIK-1 «CriocoGeH npuMeHsTh €CTECTBEHHOHAYYHbBIE U O0IIEUHKEHEP-
HbIC 3HAHUS, METObl MATEMATUYECKOTO aHAJIM3a U MOJICTUPOBAHMS, TEOPETHUECKOTO U IKCIIE-
PUMEHTAJILHOTO UCCIIEIOBaHUS B IPO(DECCHOHATBLHOM NI TEIIBHOCTH

Tabmuna 2.1 — Kpurepun orieHKr HHANKATOPOB TIOCTHIKEHUSI KOMIICTCHITUN

Pe3ynpraTel 00ydeHUs 110 AUCIUTUINHE
Kon u popmynuposka
Kpurepun onennBanus
WHIIUKATOpa JOCTHKEHHS
Ko Ty pe3ynbTaToB 00ydeHHUS
KOMITETEHIINN A PesyibTar
pe3-Ta | pe3-Ta
OIIK-1.1B : OGmangaer marte- OCHOBHBIX TTOHSTHH U - IPaBUJILHOCTH OTBETA 10
MaTU4ECKON KyIbTYpOr U PI1 3HaHHE | CBOWCTB OOBEKTOB MaTeMa- COZIEP KAHUIO 3a/1aHUS; -
CHCTEMHBIM MBIIIUICHHUEM, THYECKOTO aHAIH3a TIOJTHOTA M TJTyOMHA OTBETA,;
TIO3BOJIIOIIUMH B TTpodec- YMEHHE pelaTh CTaHAapT-
CHOHAJIBHON JIESTEIBHOCTH MPUMEHSATh METOJBI MaTeMa- | HbIE 33/1a4u Kypca, OCHOB-
HCTIONb30BaTh MaTeMaTH4e- Pa2 YMeHue | THYecKOoro aHanau3a IIpH pe- HBIE THITBI KOTOPBIX Pa30ou-
CKHE METOJIbl 1 HHCTPYMEH- IICHUH 3324 paroTcs Ha MPaKTHYECKUX
THI JUIs IPOBEICHUS KPUTH- 3aHITHSIX
YCCKOTO aHallh3a CUTyaluH, HCITOJIB30BaHMs OCHOBHBIX BJIaJieeT HaBLIKAMH BEIGOPA
MOZCJINpOBaHus U IIPOTHO- MOHATHH, (GOPMYIT U METOJIOB p
3UPOBAHUS Pa3BUTHS MIPO- (bopmy, MeToz108 1 ripa-
p p p P13 HaBbik | maTemarnueckoro anamusa BIJILHOTO OXOJA K pellle
LCCCOB U ABJICHUH MpY CaMOCTOSITCIIBHOM pe- P
HUIO 331241
HICHUH 3a]a4

Ta6J'II/H_[a 3aIIOJIHACTCS B COOTBETCTBUH C pa3ICsIOM 1 PabGoueii nporpamMmsbl TUCHUITIIIMHBI

(Mofyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Tab6muia 3 — [lepeyeHp OIEHOYHBIX CPEACTB MO TUCIUILIUHE (MOTYITIO)

HanmeHOBaHHE OLIEHOYHOTO CPEICTBA U
KoHTponupyeMbie miaHupyeMble KoHTponupyembie TeMbl npejicrasnenue ero 8 ®OC
pe3yIbTaThl 00yUCHUS JIMCUUTITHHBI TpomerxyTounas
Texymuii KOHTpOJIB
aTTeCTaLHsI
Ounast popma oOyueHUs
P/ 3HaHMe: OCHOBHBIX TOKA- | | | Heonpeaen&Hublii Teoperuyeckuii T
THIA 1 CBOHCTB 0OBEKTOB HTErpat orpoc ecr
MaTeMaTHYeCKOro aHai3a
1.2. OnpenenéHHbli Teoperuueckuit Tect
UHTErpain orpoc




CTCTICHHBIC PAABL

JOMAIIHEC 3aJaHNC

1.3. HecoGcTBeHHBIH Teoperuueckuit Teer
MHTETpaj orpoc
1.4. udpdepennnansusie | Teoperndeckuit Teer
ypaBHEHHS orpoc
1.5. Yucnossle u TeopeTnueckuii Teer
CTETICHHBIE PSIZIBI orpoc
P12 YMenne: npuMeHsTE Me- 1.1. Heonpenenéunmrii KoHTponbHas T
TOJBI MaTEMaTHIECKOTO HTErpan pa6ora ccr
aHaNM3a MpH PEIICHUN
3ama4 1.2. Onpenenéunpiit WunmsunyaneHoe Tecr
MHTerpas JIOMaIllHee 3a/laHue
1.3. HecoOcTBeHHEBIIH WunmsunyaneHoe Tect
MHTerpas JIOMaIllHee 3a/laHue
1.4. udpdepennnansusie | Konrponpras Teer
YpaBHEHHSA pabora
1.5. YucioBsle U NunuBuayansHOE Tecr
CTETICHHBIC PSIIIBI JOMaIlTHee 3aJaHue
PJ13 Happik: MCHOJIb30BAHMA 1.1. Heonpeaenéuubrit KontponsHas T
OCHOBHBIX NOHSTHH, BOp- WHTerpai pa6ota ccT
MYJ 1 METOIOB MaTeMa-
THYECKOrO aHAIU3a [IPH 1.2. Onpenenénublii WunuBuayansHOE Teer
CaMOCTOSITCIbHOM DellIe- HHTCrpall JIOMaIllHEe 3a1aHne
HUH 3371349 N
1.3. HecoGcTBeHHBII WunuBuayansHOE Tecr
MHTETpaj JOMaIlTHee 3aJaHue
1.4. Iudpdepenuunansusie | KonrponbHas Teer
ypaBHEHHSA pabora
1.5. Yucnossle u WnauBunyansHOE
AHBILY Tect

4 Onucanue Npoueaypsl OCHUBAHUS

KadecTBO chopMHUPOBAHHOCTH KOMITETEHITMI HA JJAHHOM 3TaIle OIEHUBACTCS 110 PE3YIIb-
TaTaM TEKYIIUX U MPOMEKYTOUHBIX aTTeCTAlUN MPH MOMOIIY KOJIUYECTBEHHON OIIEHKH, BBIpa-
JKEHHOM B Oaytax. MakcumasbHas cymma 0aJiioB 1o nucuuruinae (moayiio) pasHa 100 Gaymiam.

OILIEHOYHOE CPEICTBO

Bun yuebnoit Teopermueckuit KonrporHsie Tect NA3 | Paboray | Ilocemenue | HTorossrit
JEeATeTbHOCTH paboTh! o HUroro
ompoc Nol-2 Nel-4 | Nel-2 JIOCKU 3aHATHI TecT
Jlexun 20 5 25
IIpakTnueckue 12 10 5 27
3aHsTUS
CamocTosTenbHas 12 12
pabota
20C 16 16
IIpomexyrounas 20 20
aTTecTanys
Hrtoro 20 12 16 12 10 10 20 100

CYMMa 6am1013, Ha6paHHBIX CTYACHTOM I10 BCCM BUIaM yqe6H0171 ACATCIIBHOCTH B paMKax
JAUCHOUIIIMHBI, IIEPEBOAUTCA B OLICHKY B COOTBETCTBHUU C Ta@]’[HHeﬁ.

Cymma 6aiioB

O11eHKa 10 MPOMEKY-

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

06Hapy)KI/IBaeT BCECTOPOHHEE, CUCTEMATUYCCKOC MU I‘J'Iy60KOG 3HaHUC yqe6H0r0




MaTepHana, yCBOMI OCHOBHYIO JINTEPATypy U 3HAKOM C JOMONHHUTEIBHON TUTEpa-
TypoH, peKOMEHOBaHHOI MPOrpaMMoi, yMeeT CBOOOAHO BBHIIOJIHATH MpaKTHYe-
CKH€ 3a/laHMs, IPEAyCMOTPEHHBIE NTPOrpaMMOi, CBOOOAHO ONEepUpyeT MpHobOpe-
TEeHHBIMH 3HAHHSAMH, yYMEHUSIMH, NPUMEHAET HX B CUTYalUAX MOBBIIICHHON
CJIOKHOCTH.

ot 76 10 90

«XOpOLIO»

CTyzeHT AeMOHCTPHpYeT CHOPMHPOBAHHOCTH THCLMILUIMHAPHBIX KOMITCTEHIINIL:
OCHOBHBIE 3HaHUS, YMEHHS OCBOCHBI, HO JIOITYCKAIOTCS HE3HAUUTENbHbIE OIINOKY,
HETOYHOCTH, 3aTPyJHEHHs MPH aHATMTHYECKUX OMNEpaLHiX, MEpeHoce 3HaHUM U
yYMEHHH Ha HOBBIE, HECTAHIAPTHBIE CUTYaIUN.

ot 61 g0 75

«YAOBJIETBOPUTECIIBHO»

CTyJeHT AeMOHCTPUPYeT chOPMUPOBAHHOCTD AUCHMIUIMHAPHBIX KOMIIETSHLIMH: B
X0J1e KOHTPOJBbHBIX MEPONPUATHII JOMyCKAIOTCSl 3HAUUTENbHbBIE OMINOKHU, MPOSIB-
JISIeTCSL OTCYTCTBUE OT/AENBHBIX 3HAHUM, yMEHUH, HABBIKOB 110 HEKOTOPBIM JAUCIH-
IUTMHAPHBIM KOMIIETCHINSAM, CTYIEHT HCHBITHIBACT 3HAYNTENbHBIE 3aTPYXHEHUS
IpU ONEPUPOBAHUYU 3HAHUAMH M YMEHUSIMH IIPH UX IEPEHOCE Ha HOBBIE CHTYa-
IHH.

ot 41 no 60

«HEYAOBJIETBOPUTEIIb-
HO»

VY cryneHta He c(OPMHUPOBAHBI AUCHUIUIMHAPHBIE KOMIIETEHIIMH, MPOSBISETCS
HEAOCTAaTOYHOCTh 3HAHUMN, YMEHUH, HABBIKOB.

ot 0 mo 40

«HEYAOBJIETBOPUTEIIb-
HO»

JIMCLMIUTHHAPHBIE KOMIETEHIMH He chOopMHpOBaHbI. [IposBisercs MOJIHOE WM
IIPAaKTUYECKU OJIHOE OTCYTCTBUE 3HAHUI, YMCHUN, 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 OAHON (DYHKIUH.

. UTo Ha3bIBaeTCs HEONPEAEIEHHBIM UHTETPAJIOM?

. Chopmynupyiite cBOMCTBA HEOMIPEAEAEHHOTO HHTETPpaa.

. 'eomeTpruyeckuii CMbICI HEOMTPEAEIEHHOTO HHTErpAJIa.

. @opmyna UHTETPUPOBAHHUS 110 YACTSM.

. TUTIBI HHTETPAJIOB, KOTOPBIE OEPYTCS IO YACTSIM.

. UTo Ha3bIBaeTCs MHOTOUJICHOM?

. ChopmynupoBath T€OpEMY O pPa3I0KEHUHU MHOTOYWICHA HA MHOYKUTEIH.

10. PaznoxeHne MHOTOWIEHa HAa MHOXHTENM (Ciy4daill KpaTHBIX JeMCTBUTENBHBIX KOp-
HEil), cpeii KOTOPBIX €CTh KpaTHBIE.

11. Yo Ha3bIBaeTCs paliOHAIbHON ApOOBI0?

12. Kakas apoOb Ha3bIBaETCSI MPABHILHON?

13. Kakas 1poOb Ha3bIBaeTCs HENPABUIBHOM?

14. Kakue pannoHajibHble JpoOU SBIISIOTCS IPOCTEHIIMMHU?

K Teme 2:

1. JlaiiTe onpenesieHUE ONpeaeIEHHOTO NHTETpaa.

2. 'eomeTpHuyecKHii CMBICH ONpPeAEIEHHOT0 HHTETpaa.

3. CpopmynupyiiTe cBOMCTBA ONpPEAEIEHHOTO HHTETpaia.

4. ChopMynupoBaTh TEOPEMY O CPETHEM.

5. ®opmyna Herorona-Jleitonuna.

6. PaccMOTpeTh MeTO/Ibl MHTETPUPOBAHMS B ONIPEIEIIEHHOM HHTETpaJe.

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

K Teme 3:
1.aiiTe onpeneneHust HECOOCTBEHHOTO MHTErpajia ¢ 0ECKOHEUHOW BEpXHEH IrpaHUIIEH.
2. [laifte onpeneneHrs HeCOOCTBEHHOTO UHTErpaia ¢ 0ECKOHEUHOM HUKHEH rpaHuLel.
3. laiite onpeneneHust HECOOCTBEHHOTO MHTErpaia ¢ OECKOHEUHOW BEpXHEH U HIDKHEH

TPaHUIIAMHU.

4. laliTe ompeneneHus HECOOCTBEHHOIO MHTErpaia ¢ KOHEYHBIMU NIpeesaMH OT pas-
PBIBHON (QYHKIUH.
5. Kax omnpenensercst CXOQUMOCTb U PaCXOAMMOCTb HECOOCTBEHHBIX HHTETPATIOB?




K Teme 4:

1. Uto Ha3wiBaeTcs nuddepeHImanbHbIM YypaBHEHUEM?

2. Yto ompenensieT NOpsnoK aupdhepeHInanIbHOr0 ypaBHEHU?

3. Yto Ha3bIBaeTCs pereHus JudppepeHuaIbHoro ypaBHeHus ?

4. Yro HazpiBaeTCs 0OMMM penieHrneM aAudQepeHnnanbHoro ypaBHeHHs?

5. Uto Ha3bIBaeTCA YaCTHBIM pelieHueM TuddepeHnanbHOr0 ypaBHEHU?

6. Uto HaszpiBaeTcs quddepeHIaIbHbIM YpaBHEHHEM MIEPBOTO MOpPsIKa?

7. Kak pematorcs auddepeHunanbHble ypaBHEHUS IEPBOTo MOPsIIKA ¢ pa3AessoUMU-

Csl IEpEMEHHBIMU?

8. Kak pemarorcs nnHeiHble quddepeHuanbHble ypaBHEeHHs IepBOro nopsaka’?

9. Kak pematorcst ypaBuenue bepnymim?

10. Kak pematorcst ogHopoaHble AuddepeHnranbHble ypaBHEHU IEPBOTo Mopsaaka’?

11. Yro nazeiBaercs nuddhepeHnaibHbIM yPaBHEHUEM BTOPOTO MOpsIKa?

12. Ilepeuncnute TUNBl AUpGEpPEHIUAIBHBIX YpaBHEHUH, JONYCKAIOLUX I[OHMKEHHE

Mopsi/IKa.

13. Yro Ha3pIBaeTCs TuHEHHBIM AuddepeHInaIbHbBIM YPaBHEHHEM BTOPOTO TOpsiIKa?
14. Yro nazpiBaeTcsl NTMHEWHBIM aAu(d(epeHInaIbHBIM ypaBHEHHEM BTOPOTO MOPSIKA C

MOCTOSTHHBIMH KO3 (UIIHCHTaMK?

15. Kak pemaroTcsi JIMHEWHBIC OMHOPOIHBIC AW(QPEpEeHIINATBHBIC yYPaBHEHUS BTOPOTO

MOPSAJIKA C TTOCTOSIHHBIMU KO3 puririeHTamMu?

16. 13 gero ckiaapBaeTcs odliee penieHne JMHEHHOro HeoqHopoaHoro auddepennu-

AJIBHOI'O  YpAaBHCHUA BTOPOI'O MopAAKa € IIOCTOSAHHBIMU KOS(i)(I)I/II_[I/IeHTaMI/I?

PAIOB:

K reme S:

1. JlaTh ompezesieHrne YucIoBOro psja.

2. Kakue cyMMbI Ha3bIBalOTCSI YaCTHYHBIMHA CYMMaMHU psia?

. Kakue psiipl Ha3bIBAIOTCS CXOASMIIUMUCS?

. Kakue psijpl Ha3bIBaIOTCS pacXOIsAIIMHECS?

. Kakoii psin Ha3bIBaeTCsi rapMOHUYECKUM?

. ChopmynupyiiTe CBONCTBA CXOASIIUXCA PSAIOB.

. ChopmynupyiiTe HeOOXOAUMBII MPU3HAK CXOIUMOCTH YHCIOBOTO Psia.

. [lepeunciuth HOCTATOYHBIC MTPU3HAKU CXOAMMOCTH YHCIIOBBIX 3HAKOITOJIOKHTEIHLHBIX

0NN L W

- chopmynrpoBaTh MPU3HAK CPAaBHEHUS WM IPU3HAK CPABHEHMSI B IIpeeNbHON popme;
- copmynupoBath npusHak lanamobepa;

- copmynupoBath npusHak Koru;

- c¢(OopMyIMPOBATh UHTETPAIbHBIN MPU3HAK.

9. Kako#i psi1 Ha3bIBaeTCsl 3HaKOUYEpEAYOLUIUMCS?

10. Chopmynupyiite npusHak JIeiiOHuIa 11 3HaKOUEPEAYIOLIErocs YHCIOBOTO psAAa.
11. Kakoii ps Ha3bIBaeTcs aOCOIOTHO CXOALIIUMCS?

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 GOPMYITMPOBKE IPABHII, H3JIaraeT MaTepHall HeMOCIEeJOBATENbHO U AOIYCKAET
OIIMOKH
CraBuTcs, €CM CTYAEHT OOHApYy)KHBaeT He3HAHHWE OTBETa Ha COOTBETCTBYIONIEE BOIIPOCHI, J10-
2 0-11 ITyCKaeT OMMOKH B (YOPMYJIMPOBKE ONPEACIICHUH U IPaBHJI, HCKaKAFOIINE UX CMBICI, Oectiopsi-
JIOYHO M HEYBEPEHHO M3J1araeT MaTepHal

5.2 Tlpumepsnl 3aaHNii I BBINOJTHEHHS KOHTPOJIbHBIX padoT

KonTpoabsHnas padora Nel
Haiitu unrerpansi:

» B
1. JMC’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 HEOOXOUMO 03HAKOMHUTHCS C TEOPETHYECKUM MATEPHAIIOM,
IPEJICTABIICHHBIM B MPE3CHTAMAX M HA JIEKIMH, TPOpaboTaTh METOIBI PEIICHUS 3ajad, pac-
CMOTPCHHBIX B THUIOBBIX MPHUMEpax. 3a pa3bsACHCHHEM TPYAHO YCBAaWBAEMBIX BOIPOCOB Kypca
HEOOXOMMO 00PaTHTHCA K HPEOaBaTEIko.

Hlxana oyenuxu

Onenka | bammsr Omnucanue
5 6 3aiaHus BHITIOJTHEHBI MTOJHOCTHIO U MPABUIILHO
4 45 3aaHus BBIOIHEHBI MOJTHOCTHIO, C HECYIIECTBEHHBIMH OMINOKAMHU, HO TIOAXO/ K PEIICHHUIO, Hes

PEUICHMSA, METO NPABUJIbHBL

3a)1aH1/1;1 BBIIIOJTHEHBI TIOJIHOCTBHIO, C CYIIECTBECHHBIMU OLHI/IGKaMI/I, HO nOoAX0A K pEIICHUI0, UL pe-
1IEHUsA, METOA ITPaBUJILHBI

3 3

2 0-2 3aZ[aHI/IH HE BBIITOJIHCHBI WJIW BBIITOJIHEHBI HETIPABUJIBHO

KonTtpoJsbHas padora Ne2
1. Haiitu yacTHOe pemieHne (4acTHBIN UHTETpa) Qg depeHIInaIbHOTO YpaBHEHUS TIep-
BOT'O MOPSAKA

x>y -y'=0, y(0)=10
2. Haiitu oOmiee pernenue (o6muit naTerpan) quddepeHaTsHOro ypaBHEHUS IEPBO-
T'O TOpsIJIKa

(x2 +1)y'+4xy =3.
3. Haiitn wactHoe perenne nudGepeHIaTILHOT0 YPaBHEHHSI BTOPOTO MOPSIKA, YIO0-
BJICTBOPAOMICC HAYAJIbHBIM YCJIOBU
y"+4y' —12y =8sin 2x, y(0)=y'(0)=0

Kpamkue memoouuecxue ykazanus
KontponbHas pabota 1mo3BoJseT ONpEAeIUTh YPOBEHb YCBOSHUST MaTepraia. [lepen BbI-
MOJIHEHUEM KOHTPOJIbHON paboThl HEOOXOAUMO O3HAKOMHUTHCS C TEOPETUUYECKHM MaTepUalIoM,
MPEACTABICHHBIM B TPE3EHTAIMAX W Ha JIEKIMH, MPOpadoTaTh METOABI PEIICHUs 3aaad, pac-
CMOTpPEHHBIX B THUIIOBBIX MpUMeEpax. 3a pa3zbsCHEHHEM TPYJIHO YCBAaMBAaE€MBIX BOIIPOCOB Kypca
HEO0OXOIMMO 0OPATUTHCS K TTPETIOIaBATEITIO.
IlIxana oyenxu

Onenka | bamsr Ornucanue
5 6 3agaHus BBIIOJHEHBI MOJHOCTHIO M MTPAaBIIILHO
4 45 3aaHus BBIOHEHBI TOJTHOCTHIO, C HECYNIECTBEHHBIMU OMIMOKAMH, HO TIOJIXO]] K PELICHUIO, Ues
pelIeHuUs, METO IPABUIIBLHBI
3 3 3agaHusl BBINOJIHEHBI OJHOCTBIO, C CYIIECTBEHHBIMHU OIIMOKaMH, HO MOJXO K PEIICHHIO, A pe-

IICHHSI, METO/] TPABMUIILHBI
2 0-2 3aaHus HE BBITIOJHEHBI WM BBIOJHEHB HENPABUIIEHO




5.3 BapuaHTbl HHAMBUAYAJbHBIX JOMAIIHUX 3aJaHUH

N3 Nel «OnpenesieHHbI HHTErpan

v
2 2
1. Beruucnuth MHTErpa | xcos x“ - dx

0
. 2 Jx
2. a) Beruucnutk miomaab GUrypsl, OrpaHUYECHHON JTHHUSIMHA Y = X°, ¥ = /X .
0) Haiitm 00beM Tena, MOTYyYEHHOTO BPAIICHUEM IUIOCKOW (UTYpBI, OTpaHUYEHHOMN
JIUHUSAMU Y = 2 — 0,5x2, X +y =2 Bokpyr ocu Oy.
5e
o o 12 T v
B) BeIunciauTh IIMHY AyTH KPUBOH, 3a1aHHON ypaBHEHHEM p =512 | — —<¢p < — |
2 2
3. Berancnuth  HECOOCTBEHHBIH  WHTETpall WM  YCTAHOBUTh €r0  PacXoju-
+00 2
- X
MOCTb | Xe - dx
0
Kpamkue memoouueckue ykasanus
[Ipy BBIONIHEHUU HHIWBUIYaJIbHBIX JOMAIIHUX 33JaHUN HEOOXOJUMO HCIOIB30BaTh
TEOPETUYCCKHUI MaTepHal, JIeNaTh CCHUIKU Ha COOTBETCTBYIOIINE TEOPEMBI, CBOWCTBA, (POPMYJIBI

Hu ap. Pemenue I/II[E; BBIINTOJIHACTCA HO,I[pO6HO U COOACPIKUT HCO6XO,I[I/IMI>IC INOACHUTCIIBHBIC CCBII-
KH.

HlIxana oyenuxu

Onenka | bamier Ornucanue

5 6 3agaHus BBIIOIHEHBI MOJHOCTHIO M MTPABUIILHO

4 4.5 3agaHust BBIMOJIHEHBI OJHOCTHIO, C HECYIIECTBEHHBIMH OIIMOKAaMHU, HO TIOIXO/] K PEIICHUIO, HIes
pelLIeH s, METOT [TPABHUIIbHBI

3 3 3aaHus BBITIOJIHCHBI TOJHOCTBIO, C CYIIIECTBEHHBIMH OITHOKAMHU, HO TTOJIXO0/ K PEIICHHIO, HIEs Pe-
NICHUsI, METOT IPABHJIBHBI

2 0-2 3agaHus HE BBHITIOIHEHBI WK BBIIOJHEHB HENPABIIIBHO

N3 Ne2 «Psaabi»

=}

. n+1)!
1. UccnenoBaTh Ha CXOIUMOCTb YUCIOBOH psifl ¢ OOIIMM YJIEHOMU , = (2n) ) .
2n)

o0
2. UccnenoBaTh Ha CXOOUMOCTh Y —————————
nin(n-1)(n-2)

3. I/ICCJ'ICI[OBB.TB Ha a6COJ'IIOTHy1-O WKW YCIOBHYIO CXOAUMOCTL psAad C O6H.[I/IM YJICHOM
(_ l)n—l

n:

(n+1)-3"

n+1

n
nx

4. HaiiTu 001acTh CXOJUMOCTH PAia C OOIIUM WICHOM U n=—".
2n+3

5. Berauncnuts ¢ TogHocThIo 10 0,001 3Hauenue sin 3° .

Kpamkue MemoouyeckKue YKaszanus

[Ipu BBIMONHEHNM WHIMBUAYAJIBHBIX JIOMAIIHUX 3aJaHUA HEOOXOIMMO HCIIOJIb30BaTh
TEOPETUUECKHI MaTepual, JieJaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYIIbI
u 1p. Pemenne NJI3 BeimonHseTCS MOAPOOHO U COACPKUT HEOOXOAUMBIE MOSCHUTENBHBIE CChLI-
KH.



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 CYIIECTBEHHBIMU OLIMOKaMH, HO MOAXOA K PEIICHHI0, UIes pe-
HICHUs, METOJI IPaBUJIbHBI
2 0-2 3a/iaHus He BHINOJIHEHBI WK BBINOJIHEHBI HENPaBUIHHO

5.4 Ilpumepnbl TECTOBBIX 3aJaHUI

HTOroBobiil TECT MO JUCHHUILINHE
1. Heonpenen€Hublii HHTErpaj J' cos(2 + 3x)dx paBeH

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

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

3)C - gsm( 2 + 3x)

4)C+§sin(2+3x)

2. Heonpenen€Hubiii HHTETpA J' (x +4)e “dx paBeH
1-e*(x+4)-e *+cC

D-e X(x+4)+e 1 +cC

e *x+4)-e F+cC

He X (x+4)+e X +C

o 8dx
3. OnpesieIeHHbIA UHTETPAN | ——— PAaBEH ...
o (1+x)

4. TInouaas GUrypsl, OrpaHUYEHHON CHU3Y TpaGuKOM QYHKIUH y = X —1, CBEPXY
ocblo Ox , CJIEBA U CIPaBa MPSIMBIMUA X = —1 U X =1 COOTBETCTBEHHO, PaBHA

20
1)
)3
4
)=
)3
11
3)——
)3

14
4)——
)3

u(2) J'SX dx BEpHBIM SIBISAETCS yTBEP-

1

5. lns HecoOCTBEeHHBIX MHTETPaoB (1) _[
2x+1
1

KJIeHUE
1)o6a uHTETpaIa CXOAATCS
2)o0a uHTEerpasia pacxoasrcs
3)(1) cxonures, (2) pacxoauTcs
4)(1) pacxonurcs, (2) cxoauTcs

6. luddepenumanbHoe ypaBHeHHE y' — 2%y = In x +1 sIBISeTCS
1)nuHeHBIM



2)0AHOPOHBIM
3)ypaBuenuem beprymm
4)ypaBHEHHUEM C pa3JICISIOMUMUC IEPEMEHHBIMU

7. Ans pemenust iudpepeHInanbHOro ypaBHEeHUs y” — 2y’ + y = 0 cIeayeT

1)HenocpeACTBEHHO IPOMHTETPUPOBATH ITO YpaBHEHUE
2)cnenaTh NOJACTaHOBKY y' = p, y" = p’

3)caenarh NOJICTAHOBKY y' = p,y" = pp’

4)cOCTaBUTh U PEUIUThH XapaKTEPUCTUUECKOE YpaBHEHUE

8. O6mee pemenue nuddepeHITIAIEHOTO YpaBHEHUS y” + 2y’ +10 y = 0 UMEeT BUJ
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 JTMHEWHOTO () GepeHIINaTbHOTO YpaBHEHUS 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. IIpexen obmiero wieHa psiia 5 + 3 +—+ —+.. PaBeH .....
4 5

11 ECJII/I JJ1s1 CTCIIEHHOTI'O pﬂI[a Z a n (X + 5)n paI[I/IYC CXO0aAnuMoCTn R=7 , TO I/IHTCpBa-
n=0

JIOM CXOOHMMOCTH ABJIACTCA

1)(-7;5)
2)(-5;7)
3)(-12; 2)
4)(-2; 12)

12. Ecnu a1s crenenHoro pafa » a (x +1)" MHTEpBaIoM CXOAMMOCTH siBjseTcs (-5; 3),
n=0

TO paJuyC CXOJAMMOCTH R PaBECH ....

Kpamkue memoouueckue ykazanus
I[ITM coxepxaT TeCTOBBIE 3aJaHUS C BLIOOPOM OJHOTO OTBETA WJIM BBOJI YUCIIA.

Illxana oyenxu

OneHka bansl Onucanue
5 19-20 | 3apmaHue BBIIOJIHEHO MOJHOCTHIO M A0COIIOTHO PABUIIBHO.
4 16-18 3a/1aHue BHIIOJIHEHO MOJHOCTHIO U PABHIIBHO, HO PEIICHHE COACPIKUT HEKOTOPBIE HETOYHOCTH U He-
CYNIECTBEHHBIE OMINOKH.
3 9-15 3a/iaHue BHIMIOJIHEHO HE MOJHOCTBHIO, C CYIECTBEHHBIMH OIIHOKaMHM, HO MOAXO0/] K PELICHHUIO, Hes pe-
HICHU, METOJ IPABUJIbHBI.
2 1-8 3a}13.HI/Ie BBIITIOJTHEHO YaCTHYHO, UMCCT OLUI/IGKI/I, OCYIIECTBJIEHA MNOIBITKA PEUICHN HAa OCHOBE IIpa-

BHJIBHBIX METOI0B U I/Ijlel\/'l PEICHUA.

5.5 IIpumepsbl TeCTOBBIX 3aJaHUI

Tect 1

1 .. o dx
. Heonpenen€unwplii nHTErpal J' (—5 paBseH

1-4x)




1c + !

4(1- 4x)*

2)C - 1

41 - 4x)*
3)C + !

16 (1 - 4x)*
4)C - !

16(1- 4x)*

2. HeomnpeneneHHbIN HHTETpA J' paBeH

dx
V1-10x?
1) arcsin Jiox+C

X
2)arcsin —+ C

Jio

1
3) ——arcsin V10 x + C

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

3. Heonpenenénuplii HHTErpa j (x + 2)e ™ dx paBen

arcsin

3X+C

1 1
4)=e3(x+2)- e
9 3
4. YCcTaHOBHUTE COOTBETCTBHME MEXK/y HHTEIPAIOM M €r0 3HaY€HHEM
1) sin 3 X - cos x - dx

2) [e” -sine” -dx
sin x - dx
3) | —
cos © x
dx

4) [

1—x2

Kpamxue memoouueckue ykazanus
I[ITM copepxaT TecTOBbIE 3aJaHUSI C BHIOOPOM OJHOTO WJIM HECKOJIBKMX MPaBHIIbHBIX

OTBCTOB, BBOJ YHCJIa

IlIxana oyenku

OrneHka Banst Onwucanne

5 4 3agaHue BHIMTOJIHEHO MOJHOCTHIO M a0COIIOTHO NPABUIIBHO.

4 3 3agaHKe BHIMTOJIHEHO MONHOCTHIO U MPABUIILHO, HO PEIICHHE COAEPKUT HEKOTOPbIE HETOYHOCTH U
HECYIIIECTBEHHbIE OLTHOKH.

3 2 3amaHue BEIMTOTHEHO HE TOJHOCTBIO, C CYIIECTBEHHBIMHU OIIHOKaMH, HO ITOJXOM K PEIIeHHIO,
UJies PELICHHs], METOI TPABHJIBHBL.

2 0-1 3a11aH1/Ie BBIITIOJTHEHO '-laCTI/Iq]:lO, HMECT OIJ_IPI6KPI, OCYIICCTBJIEHA ITONBITKA PEIICHUS Ha OCHOBE
NpaBUJIbHBIX METOOB U UACH PCIICHUS.




5.6 IlpuMepnbl TECTOBBIX 3aJaHU

Tect 2

1
1. Onpenenennpiit uaTerpain [(8x +6x ? _9)dx paBeH ....
0

2. Tlnowmaas GUryphl, OrpaHMYEHHOM CHU3Y rpa@UKOM QYHKIUH y = X + 2X — 3, CBEPXY
0Cbl0 OX , CJIEBA U CIIPaBa MPSAMBIMH X = —3 U X =1 COOTBETCTBEHHO, paBHA

32
1) —
)3
20
2)—
)3
25
3)—
)3

14
4)——
)3

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

©

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

dx -
_— 2
13,(X+2)5 I/I()'[X+5

BCPHBIM SBJISACTCA

YTBEPXKICHHE
1)o6a uHTErpaga CXoasaTcs
2)o0a mHTErpajga pacxoasTcs
3)(1) cxonures, (2) pacxoauTcs
4)(1) pacxoaurcs, (2) CXOIUTCS

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

Y
Y

X

o
,a<
s‘ S

P i
Y

BapuanTsl 0OTBETOB:



342 2 42 2
L1+ x <3 1+=x
A) | x n ||=- dx
. 2 ) 7
1/2 ow- =
32 J2r
. x . 3 x
B) |2 Ecix n )52 3 dx
0 0 \=
3fz 2 3
- - -
B [ |VZ-25 s B [
0 0=

6) BerurciauTh UHTETpas [(x+1)-sin x-dx
0

1)-2

2) m+2

3) -7-2

4)0

7) Haiitu 06beM Tesa, OIydeHHOTO BpalieHueM BOKpYyT ock OX KpUBOJHUHEHHOMN Tpareluy,

OTpaHUYCHHON MmapaboIion y 2 _ 2y , IpsiMoii X=3 1 ockio OX
1) 8z
2) 9
3) 67
4) —9x

2dx

+00
8) HecoOGcTBenHEIil MHTErpan | SIBJISIETCS
1

1) pacxonsmumcs
2) CXOASIIUMCS

Kpamkue memoouuecxue ykazanus
I[ITM coxep»xaT TeCTOBBIE 3aJaHHUsI C BHIOOPOM OJHOTO WM HECKOJIBKUX MPABHIBHBIX
OTBETOB, BBOJI YHCJIA.

IlIxana oyenku

Ouenka | bamaer | Onmcanue

5 4 3aaHue BBIMTOJTHEHO MOJIHOCTHIO U a0COJTIFOTHO ITpaBUJILHO.

4 3 3aZ[aHI/Ie BBIIOJIHEHO MMOJIHOCTBIO U MPAaBUJIbHO, HO PEIICHUE COACPKUT HEKOTOPHIC HETOYHOCTU U HECYILIC-
CTBEHHBIC OIIUOKH.

3 2 3aﬂaHH€ BBIIIOJTHEHO HE MOJIHOCTHIO, C CYIIECTBECHHBIMU OHII/I6KaMI/I, HO NTOAX0J K PECUICHUIO, UAeA PCIICHUA,
METO/] IPaBUJIbHBI.

3aI[aHI/I€ BBIITIOJIHEHO YaCTUYHO, UMECCT OI_HI/IGKI/I, OCYHICCTBJICHA NMOMNBITKA PEIICHUA HAa OCHOBE IMPAaBUJILHBIX

2 0-1 N
METOJIOB U UJEH penieHusl.

5.7 Ilpumepsbl TECTOBBIX 3aJaHUIA

Tecr 3

1. Tuddepenumansroe ypasHeHHe 3(x°y + y)dy + /2 + y dx = 0 ssBIIsieTCs
1)muHeHbIM

2)0AHOPOTHBIM

3)ypaBuenuem beprymm
4)ypaBHEHHEM C pa3/ICSIONUMUCS epEMEHHBIMU



2. s pemenns auddepeHnnans-Horo ypaBHenus yy” — y'? = 0 cieayer
1)HEenocpeCTBEHHO IPOMHTETPUPOBATH ATO YpaBHEHUE
2)caenarh MOJACTAaHOBKY y' = p(x), y" = p

= pp’

’

n

3)caenarh NOACTaHOBKY y' = p(y),y

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

1)c, +C,

2)e* +e

3)c,e”™ +Ce™

4cEe™ +e™)

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

1)(Ax +B)-e”

2) Ax e

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

4)3Ax e

5. Eciin y(x) - pemieHue ypaBHEHUs y' = y_2 , YIOBIIETBOPSIOILIEE YCIOBUIO Yy (1) = -1 ,

Toraa y(1,5) paBHO ...

6. HMano muddepeHuunanpsHoe ypaBHeHHE y” +5y’'+6y =0 . Torma coOTBETCTBYMOIIEE
EMY XapaKTCPUCTHICCKOC YPABHCHUC UMECT BU/L

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

2) k2 +5k +6=0

3) k?-5k-6=0

4) k? -5k =0

7. Cpeau mepeduncieHHbIX AudQepeHnnanbHbIX YpaBHEHUH ypaBHEHUSIMH BTOpPOTO TO-
psu:[Ka SABIIAKOTCA

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

2) xy'+8y—x+5=0

0
3) y2—y+x:0
Ox
2

d d
4) 2x y+x—y+y:0

dx dx

2%y oy
5) x txy Z4x% =y
ox? OX

8. Iopsinox nuddepeHnmanbHOro ypaBHeHus y” +9y” + 6y = x —4  paBeH....

9. YcranoBHTe COOTBETCTBUE MEXAY AU PepeHIINaTbHBIMU YPaBHEHUSMU U UX OOIIUMHU
I/IHTeraHaMI/I

1) y'-14x2y =0

2) y —-Tx 6 y=0

3) y'=14xy



BapuaHTbl OTBETOB:
A) In|y|: x* 4 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

Kpamxue memoouueckue yxkazanus
I[ITM copepxaT TeCTOBBIE 3aJaHUsI C BHIOOPOM OJHOTO WM HECKOJIBKUX MPABUIIbHBIX
OTBETOB, BBOJ YHCJIA.

IlIxana oyenku

Ornenka Bbamner Onucanue

5 4 3a/1aHr€e BBITIOJHEHO MOJTHOCTBIO M A0COJIFOTHO IIpaBUJILHO.

3a,E[aHI/IC BBITIOJTHEHO MOJHOCTBIO U IPABUJIBHO, HO PECIICHUEC COACPKUT HEKOTOPHIC HETOYHOCTU U

4 3
HCCYIICCTBCHHBIC OIIIMOKH.

3 2 3aHaHI/IC BBITIOJTHEHO HE MMOJHOCTHIO, C CYIIECTBECHHBIMUA OH.II/I6KaMI/I, HO NOAX0J K pECUICHUIO,
HJCs pEIICHU, METO/I IIpaBUJILHBI.

2 0-1 3a7aHue BBHIITOJIHECHO YaCTHYHO, UMECT OH_II/I6KI/I, OCYLICCTBJICHA IOIIBITKA PEIICHNUA HAa OCHOBE

IpaBUJIbHBIX METOJOB U I/Iﬂei;l PECUICHMS.

5.8 Ilpumepnbl TECTOBBIX 3aJaHU I

Tecr 4
4 7 10
2 + 2 + 2 + 2
1"+1 2°+1 3°+1 4°+1
2. YCcTaHOBUTE COOTBETCTBUE MEXKIY YHMCIOBOM IMOCIIENIOBATEILHOCTRIO U (HOPMYJION ee
oO1ero ujieHa

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

3 9 19
3) T T T e

2! 41 6!
BapuanTe! oTBETOB
2" (n+1)

n!

n2 +1

A) u, =

B)u, =
) 2" nt
2
C) un:2n +1
(2n)!

o0
3. Benu ist crenennoro paga Y a, (x +1)" paauyc cxonumoctu R = 4, TO MHTEPBATIOM
n=1
CXOJMMOCTH SIBIISIETCSI




1(-1; 4)
2)(-5; 3)
3)(-3; 5)
4)(-4; 4).

4. Ecnu 17151 cTenieHHoro psijga Y a,, (x + 3)n HHTEPBAIOM cXoauMocTH sBisieres (-10; 4),
n=1
TO paanyc cXOAUMOCTH R paBeH ....

5. YcTaHOBHTE COOTBETCTBUE MEX/Y 3HAKONIEPEMEHHBIMH PSIaMU U BHIAMH CXOJHMO-
CTH.

1) aGCOIFOTHO CXOAMTCH.

2) YCIIOBHO CXOJUTCSI.

3) pacxoauTcs.

BapuaHnTbl 0TBETOB:

. . -2
6. Bropoii uneH yucinoBoil mocie10BaTeIbHOCTH Y ————— paBeH....
n
n=1

* 3n-2
7. Uccnenyiite cXOAMMOCTD psija Z

4 nh+5
1) aGCOMIOTHO CXOTUTCS
2) yCIIOBHO CXOJUTCS
3) pacxoautcs
4) cxoamTcsl.

(x-4)"(n-2)

o0
8. Uccnemyiite cXOMUMOCTh psifa > ——————~TIph x = 5
n=1 n+5
1) aGCONIFOTHO CXOAUTCS
2) yCIOBHO CXOAMUTCS
3) pacxoautcs
4) cxomutcs
0 n
9. Inst mccremoBaHus CXOJUMOCTH psiia Y. ————— MPUMEHSIOT
n=1(n+5)!
1) npusnak JJanambepa
2) npeaenbHBIN NPU3HAK CPABHEHUS
3) npusHak JleliGHuIA
4) unterpanbHbli npusHak Komm
5) mpusnak Kormm

10. I[J'ISI HCCIICAOBaHUA CXOAUMOCTH pAaa MPUMCHSAIOT

o (1
Z:w/—

1) npusnak J{anambepa



2) npenenbHbINA IPU3HAK CPAaBHEHUS

3) nmpusHak JleiiOHuIa

4) nnrerpanbHbii npu3zHak Komm

5) mpuznak Ko

Kpamkue memoouueckue ykazanus

IITM conepxar TecTOBbIE 3a/aHUsI C BBIOOPOM OJHOTO WJIM HECKOJBKHX IPaBUIIBHBIX

OTBETOB, BBOJI YKCJIa
LlIxana oyenku

OreHka Bamnel Omnucanue
5 4 3agaHue BBIOJIHEHO MOJHOCTHIO M a0COIIOTHO MPABUIIBHO.
4 3 3amaHue BHITOIHEHO MONHOCTHIO U IPABHIIBHO, HO PEIICHNE CONEPKUT HEKOTOPBIE HETOYHOCTH H
HECYIIECTBCHHBIC ONTHOKH.
3 2 3agaHue BEINIOJIHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMU OIINOKaMu, HO ITOJX0] K PEIICHUIO,
uJiesl peLICHHUs], METO IIPABHIIBHBL.
2 0-1 3aj1aHye BBIIOJIHEHO YaCTHYHO, UMEET OMIMOKH, OCYIIECTBIICHA MONbITKA PELICHNS Ha OCHOBE

TMPpaBUWJIBHBIX METOAOB 1 uaeun PEHICHMS.
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

LlenssMu OCBOEHMSI AMCHMIUIMHBI «MaTeMaTHYeCKUH aHalM3 MOIYJIb 2» SBISIOTCS
U3y4eHHE OCHOBHBIX MATEMaTHYECKHUX TIOHATUH, MX B3aUMOCBS3M M pa3BUTHSA, a TaKKe
OTBEYAIOIIMX MM METOAOB PacdéTa, MCHOIb3YeMbIX Ul aHaN3a, MOJICIUPOBAHUS U PELICHUS
NPUKIIAJIHBIX 33/1a4.

3a1aun OCBOCHUS TUCIUIUIMHBIL: Pa3BUTHE AITOPUTMHYECKOTO U JIOTHUECKOTO MBIIIICHUS
CTYAICHTOB, OBJIJICHUE METOJIAMH UCCIICIOBAHUS U PEUICHUS MAaTeMaTHUECKUX 3a/1a4, BHIpaOOTKa
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. [lepeueHp MIaHUpPyEeMBIX PE3yJIbTaTOB OOYUEHHS 1O AUCIHUILTUHE (MOJIYIIO),
COOTHECEHHBIX C IUIAHHPYEMBIMH pe3yJIbTaTaMU OCBOCHHS 00pa30BaTEIbHON MHpPOTrpaMMBl,
npezcTaBieH B Tabnuue 1.

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

PesynbpTarel 00yueHus O JUCIUILTUHE
Koa u Komn
Haspanue hopMyIrpoBKa
OIIOII BO, opmyHpoBKa HHIUKaTOpa Koz
COKpALLEHHOE KOMIETEHIIUH JOCTHXKCHUS pe3ynb DopMynupoBKa pe3ybTara
KOMIIETCHITUU
TaTta
09.03.04 OIIK-1 : Cnocoben OIlK-1.1B : PI1 3HaHuEe | OCHOBHBIX MOHSATHH U
«IIporpammHas | npUMeEHATH Oo6nanaer CBOWCTB 0OBEKTOB
HHXEHEpUs» | €CTeCTBEHHOHAY4YHbIE | MaTeMaTHYeCKON MaTeMaTHYeCKOTO aHaJIn3a
(b-1H) 1 OOIIEHH)KEHEPHBIE | KYJIBTypOil U P2 | YMeHnue | mpuMEHSITh METOIBI
3HAHUSA, METOBI CHUCTEMHBIM MaTeMaTH4eCKOTO aHaI13a
MaTeMaTH4eCKOro MBIIIUICHUEM, [IpU PEIICHUH 3a7a4
aHaJIn3a u MO3BOJIIOIMMU B P3 HaBpik | mcmoib30BaHUS OCHOBHBIX
MoOACIMpOBaHNA, HpO(l)eCCHOHaHLHOﬁ HOHﬂTHP‘I, (I)OpMyH u
TCOPETUYCCKOIo 1 JACATCIBHOCTHU METOJIOB
OKCICPUMEHTAJIBHOTO HUCIIOJIB30BAThH MaTeEMATUYECKOr'O aHajim3a
HUCCIICA0OBAHUA B MaTeMaTH4YCCKHEC IIPA CaMOCTOSATEIIEHOM
npodeccnoHamTbHOMI METO/IbI U peleHny 3a1au
JIeSITEIbHOCTH WHCTPYMEHTHI IS
MIPOBEIEHUS
KPUTHUYECKOTO
aHaJM3a CUTYyalUi,
MOJEMPOBaHUs U
MIPOTHO3UPOBAHUS
pa3BuTHA
MPOIECCOB U
SIBJICHUI

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

Tabmuua 1.2 — L{eneBble OpueHTUPBI BOCIUTAHUS

BocnuTartebHble 321241 ®opmupoBanue HEHHOCT el IleneBbie OpHEHTHPBI

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

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




(I)Ole/IPOBaHPle AYXOBHO-HPABCTBCHHBIX HeHHOCTeH

YMmenue paboTaTh B KOMaHIE U
BocnuTtanue HpaBCTBEHHOCTH, Bzaumonomomp u

B3aMMOIIOMOIIb
MUJIOCEPIIUS U COCTPATAHUS B3aUMOYBAKCHHE

KommyHHKa0enbHOCTD

®opMHpoBaHHe HAYYHOT0 MHPOBO33PEHHS M KYJbTYPbI MbIIIJICHHUSA

Oco3HaHue [EHHOCTH

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

®opmMupoBaHue KOMMYHMKATHBHBIX HABBIKOB M KYJbTYPhI 001IEeHH

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

2 Mecto aucuuniuHbl (MoayJisi) B ctpykrype OIIOIT

JuciuminHa «MareMaTn4ecKuil aHainu3 MOAYIb 2» OTHOCUTCS K O0s3aTeNbHOW 4acTh
«bnoka 1 Jucuunnussl (Mogynu)» ydeOHoro miaHa HanpasieHus 09.03.04 Ilporpammuas
UH)KCHEPHUs

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0vemM aucHUIUIMHBL (MOJYJSI) B 3a4eTHBIX €AMHUIAX C YKa3aHHEM KOJHYecTBa
aKaJeMUYECKUX YacoOB, BBIJCICHHBIX HAa 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)
€MKOCTb
Cemectp
Haosanwe | PR | acs uﬁq;mc Aymiropra Beayin- | cpc | TPV
OIIOIT BO Y VII o yAuTopHas TOpHas T
HUS (3P0, (.E) Beero Taluu
0300) o
nex. | mpak. | ma6. | IIA | KCP
09.03.04
TIporpammuast 0D0 bl.B 3 4 73 36 36 0 1 0 71 c]
HHXKCHEePHSI

4 CTpyKTypa U coiepKaHue M CUMILIHHBI (MO1YJIs1)

4.1 CtpykTypa aucuunjinHbl (MoayJs) nist OPO

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

Tabnuma 3.1 — Pazgensl JUCHUIUIMHBL (MOAYJIS), BUABI yUeOHOU NEeATeIbHOCTH U (HOpMBI

TeKymero KouTpodis ainst OPO
| Ne I Haspanue TeMbl | I Kon-Bo yacoB, 0TBeIEHHOE 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 | OnpenenéHHbIi HHTETpAIT P HI;I,[IIJ’IB 8 6 0 12 Egﬁgfunlfe};a;];;;:ue Nel,
TecT No2
TEOPETUUECKUH OIIpoc,
3 | HecoGcTBeHHEIH HHTETpaT P ;2%[11{&3 2 2 0 6 Egﬁgﬁjnlfe};af;;;:ue Nel,
TecT Ne2
TEOPEeTHYECKH OIIpoc,
4 Muddepenunansuie P Pzﬂll; 3 8 8 0 13 KOHI")[pOJ'IBHaH pa60§a
YPABHCHIT 2, P11 No2, tect Ne3
TEOPETHUUECKUH OIpOoC,
5 | YwncnoBble U CTEIICHHBIC PSIBI P ;2%[11{&3 10 10 0 20 Egﬁgﬁlﬂlfe);af;;;:ﬂe o,
TecT Ne4
HToro no Taéanue 36 36 0 71

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

Tema 1 Heonpeoenénuwiii unmezpa.

Copepxanne Tembl: OrmpeneneHus NepBOOOpa3HON U HEOMpeAeNEHHOr0 HHTErpasa.
Teopema cyiiecTBOBaHUS HEONPEAEIEHHOT0 HHTerpana. CBoiicTBa HeoNnpeAeIEHHOT0 HHTETpaa.
Tabnuna OCHOBHBIX HHTerpainoB. HemocpencTBenHoe uHTerpupoBanue. HVHTerpupoBaHue
METOZIOM BHeceHus: GyHKuMM Ton 3HaK auddepennmana. 3ameHa MEepeMEeHHOH B
HeonpenenéHHoM wuHTterpaie. MurterpupoBanue mno yactsM. MHTErpupoBaHue MNPOCTEHIINX
pauroHanbHBIX ApoOeii. IHTerpupoBaHue HENMpaBUIbHBIX PallMOHAIBHBIX JIpobeil. Briienenue
[EJIOM 4YacTH U3 HENpaBWIbHOW palloHaIbHONW Jpobu. HMHTerpupoBaHue MPOU3BOIBHBIX
palMoHaNIbHBIX Apo0ei. Pa3noxeHune npaBuiabHON pallMOHAIBHOM Ipo0u Ha CyMMY MPOCTEHIINX
pallMOHATBHBIX  JIpoOel MEeTOJ0M HeompelnesnEéHHbIX Ko3(hduuuentoB. MHTerpupoBaHue
HEKOTOPBIX BUJI0B TpUroHomeTpuueckux pyHkuuil. [loHnxenue creneHu. 3aMeHa nepeMeHHOU
IpU UHTETPUPOBAHUU TPUTOHOMETPUUECKUX (YHKUMH. YHHBepcaidbHas TPUTOHOMETPHUYECKas
noJicTaHOBKAa. MHTerpupoBaHHe HEKOTOPBIX MPPALMOHAIBHBIX (YHKIUN. 3aMeHa NMepeMEHHOMN
npu MHTErPUPOBAHUHU HppaLMOHATIBHBIX GbyHKIUH. O6partHas IIOJICTAaHOBKA.
TpuronomeTpuyeckre NoJCTAaHOBKH.

@®opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHas, «MeToJ KOoIepaTUBHOTO 00YYEHHUSI.

Bubl caMOCTOATENBHON MOATOTOBKH CTYIEHTOB 10 TEME: IIOJTOTOBKA K TEOPETUUYECKOMY
OIpOCY, NOJATOTOBKA K MPAKTUUYECKUM 3aHSATHUSAM, [TOJATOTOBKA K KOHTPOJIBHON paboTe, n3yueHue
matepuaina B D0C (Moodle), moaroroska k IToroBomy TecTy Mo JTUCIUILIUHE.

Tema 2 Onpedenénnvlii unmezpa.

Conepxanne Tembl: 3ajada O IUIOIMIAAM KPUBOJWMHEWHOW Tpanenuu. OnpeneneHue
ONpeAeNEHHOr0 MHTErpana. ['eoMeTpuuecknii CMBICH OINpeAeNEéHHOro HMHTerpana. Teopema
CYIIECTBOBaHUA ONpeAeN€éHHOro uHTerpana. CBoicTBa onpenenéHHoro uHrerpaita. CBOWCTBO
aJIMTUBHOCTH omNpeAenéHHoro uHrterpana. OLieHKa ONpees€HHOrO MHTerpana. Teopema o
cpenHeM 3HaueHuu. [Ipons3BopHas mHTErpajga no NMEPEMEHHOMY BEpXHEMY mpeneny. BwiBox
¢dopmynbl HetoToHa-JIeiiOHuIa 111 BIYMCIeHNS onpeAeaéHHOro nHTerpaia. Teopema o 3ameHe
IIEPEMEHHON B ONpENEIEHHOM HHTerpane. lHTerpupoBaHne Mo 4YacTsIM B ONPENEIEHHOM
uHTEerpasie. ['eoMeTprueckre NPUIIOKEHUS ONPENEIEHHOIO MHTErpaia. Beluncienue rionianu
IJIOCKOM (Urypsl B JEKapTOBBIX KOOpPAMHATAX, B IMapaMeTpU4ecKod (QopMmMe B JIE€KapTOBBIX



KOOpJMHATax, B IMOJIAPHBIX KOOpAWHATaxX. BeluncieHWe UIMHBI Iyrd KpPUBOW B JEKapTOBBIX
KOOpJMHATaXx, B IapamMeTpuueckod ¢opMe B JEKAPTOBBIX KOOpPAMHATaX, B MOJSAPHBIX
KoopauHaTax. Beruucienne o0bEMa Tena BpalleHUs BOKPYT KOOPJMHATHBIX ocel. Brruncienue
00bEMa Tesa 10 U3BECTHOM IIJIO0IIA N [TONIEPEUHOTO CEUSHMS.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: CTaHAapTHas1, «MeToJl KOONepaTUBHOI'O O0YUEHHUSD.

Bunbl camocTOATENIBHON OATOTOBKY CTYAEHTOB 10 TEME: IIOANOTOBKA K TEOPETUYECKOMY
OIpOCY, NOArOTOBKAa K IPAKTUYECKUM 3aHATUSAM, IOArOTOBKA K TEOPETUYECKOMY OIIPOCY,
BemonHenne W13, nzyuenue marepuana B8 D0C (Moodle), moaroroBka k MTtoroBomy Tecty 1o
JUCLIUILINHE.

Tema 3 Hecobcmeenmwiii unmezpa.

Copepxanue tembl: OnpeneneHHe HECOOCTBEHHOIO HHTErpana ¢ OAHMM WIN JBYMS
O6eckoHeuHbIMU NpesenaMu. OnpezeneHre HecOOCTBEHHOTIO HHTErpajia ¢ KOHEUHBIMU NIpeielaMu
0T pa3peIBHOHN PyHKIMH. CXOJUMOCTh U PaCXOAUMOCTh HECOOCTBEHHBIX MHTETPAJIOB.

@®opMbl U METOABI IMPOBEAEHUS 3aHATUI IO TeMe, NpPUMEHsieMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: CTaHAapTHAsI.

Busl caMocTosITEIbHOM TOATOTOBKH CTYZEHTOB 110 TEME: OJTO0TOBKA K TEOPETHUECKOMY
OIpOCy, TOATOTOBKA K MPAKTUYECKOMY 3aHSATHIO, MOJIrOTOBKA K TEOPETUYECKOMY OIPOCY,
Beinosinenne MJI3, uzyuenue marepuana B 90C (Moodle), moaroroska k MToroBomy tecty mno
JTVCIIATUTHHE.

Tema 4 [ugpgpepenyuanvhvie ypasnerus.

Conepxanue Tembl: OOmue noHATUSA: JUddepeHIMaIbHOe YpaBHEHHE, IOPSI0K
QG epeHIaIbHOT0 ypaBHeHHS, peleHne TudepeHInaIbHOro ypaBHeHHs, 001ee peleHne
T depeHMaIbHOr0 ypaBHEHMsI, HayallbHble YCIOBHS AU(QepeHInanbHOro ypaBHEHMUS,
yacTHOe perreHue auddepeHIMabEHOTO ypaBHEHUs, 0co0oe pemnieHue audQepeHInaTIbHOro
ypaBHeHHMs, 3a1ada Ko, nHTerpaibtele Kpusble. 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.
OnHoponnble ¢yHkuuu. OpHOpoaHble Iu(QepeHaTbHble ypaBHEHUS MEpBOro 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 YaCTHBIX pelleHUH. JINHEHHO 3aBUCHMBIE M JIMHEIHO
HEe3aBUCHUMbIE 4YacTHble pemieHus. DyHaaMeHTardbHas CUCTEMa YacTHBIX pemieHui. OOiiee
peleHre OJHOPOAHBIX JIMHEHHBIX AuddepeHInalbHbIX YpaBHEHUH BBICHIMX IOPSIKOB.
Jluneitnble ogHOpoHBIE MU depeHInaTbHble 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 ITOPSIKOB C IOCTOSHHBIMU KO3 duientamu. Teopema
O CTPYKTYpe OOILEro pemieHus JUHEHHOro HEOJHOPOJHOIO YpPaBHEHHUS BTOPOrO MOpsAKa C
MOCTOSIHHBIMU Kod(urrienTamu. HaxoxaeHue 4acTHOTO perieH s TMHEHHOTO He0THOPOJHOTO
YpaBHEHHS BTOPOrO TOpPsSAKAa C IMOCTOSHHBIMM KO3(DQHUIMEHTaMHU IO BUIY MpaBOil 4YacTu
YPaBHEHHS U KOPHSM XapaKTEpUCTHUYECKOIO ypaBHEHUs. PelleHne JMHEHHBIX HEOJHOPOIHBIX
muddepeHIMaTbHBIX YPaBHEHUH BTOPOTO MOPSAKA C MOCTOSHHBIMH KO3 PUIIMEHTaMHU METOI0M
Bapuallii IPOU3BOJIHBIX MOCTOSIHHBIX. PerneHne cucteMm nuHEHHBIX aAuddepeHnnanbHbIX
YpaBHEHHUH TEpBOr0 TMOpSAAKAa €  MOCTOSHHBIMH  KO3(DQHUIMEHTaMH €  [OMOIIBIO
XapaKTEepUCTUYECKOIO YPAaBHEHUSI.

@®opMbl U METOJbI IPOBEACHHS 3aHITUHA MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHAapTHas!, «MeToJ1 KOONEepaTUBHOT'O O0YUESHUS.



BI/I,Z[BI CaMOCTOSITEIIbHOM MNOATOTOBKH CTYICHTOB IO TEMC: ITOATOTOBKA K TCOPCTUUCCKOMY
OIPOCY, TIOATOTOBKA K NMPAKTHYECKUM 3aHATHSAM, OATOTOBKA K KOHTPOJIBHOI paboTe, n3ydeHue
marepuana B DOC (Moodle), noaroroska k CUTO.

Tema 5 Yucnosvie u cmenenuwle psovl.

Conepxxanue Tembl: IloHsATHE yKMCIOBOTO psna, OOMMN 4YJIeH psija, YaCTHUYHAs CyMMa.
Cxopsauuiics u pacxonaduuiics yucinoBoil psag. Cymma uncioBoro psajaa. OCHOBHbIE CBOMCTBA
YHUCIIOBBIX PAAOB. YMHOKEHHE 4YHCJIOBOTO psna Ha uucino. CyMMa 4YHCIOBBIX PSIOB.
OtOpacbiBanre k TepBBIX UWIEHOB YHCIOBOrO psma. lapmonmueckuit psa. OOoOImIeHHBIN
rapMoHu4eckuid psg. HeoOXoIumblil MPU3HAK CXOIMMOCTH YMCIOBOTO Psiia U €ro CIeICTBHE.
JlocTraTtoyHble NIPU3HAKK CXOAMMOCTH YHCIOBOTO 3HAKOIIOJIOKUTEIBHOIO psja: IpU3HAK
CpaBHEHMs, INpeAeibHBbIA IpHU3HAK CcpaBHeHUs, npusHak JlamamOepa, mnpusHak Komm,
MHTErpasibHbI Npu3Hak Komu. 3HakonepeMeHHbI M 3HAKOYEpPEAYIOUIUICS YHUCIOBOM pSI.
[Tpu3nak JleiOHuma [uisi 3HaKOYEpPEAYIOIIErocs YMCIOBOrO psna. AOCONIOTHas W yCJIOBHas
CXOAMMOCTh 3HAKOIEPEMEHHOT0 4YHCIOBOro psina. [Ipu3Hak aOCONIOTHOM CXOAMMOCTH
3HAKOIIEPEMEHHOI'O  YHCJIOBOTO psga. OyHKUUMOHAIBHBIA PN, TOYKHM CXOIUMOCTH U
pacxonuMocTH (QYHKIIMOHATBHOTO psia, 00JIACTh CXOAUMOCTH (pyHKIMOHAIBHOTO psiga. Cymma
¢ynkunonanbHoro psja. CreneHHoit psin. MHTepBan u paguyc CXOAMMOCTH CTENIEHHOIO psija.
Cymma creneHHoro psaa. PaBHomepHas cxoaumocTb. [Ipu3Hak paBHOMEPHOW CXOIMMOCTH
¢dbyHKUMOHAIBHOTO psina. MHTerpupoBanue u auddepeHnrpoBanue (HyHKINOHATIBHBIX PSI0B.
AOcComoTHAs CXOIUMOCTh (PYHKIIMOHAIBHOTO psina. PasnoxeHne GyHKUIUN B CTENCHHBIC PSIbL.
Pansr  Teiinmopa u  Maxknopena. [IpuOnuikeHHble BBIYMCIEHUS C  I[IOMOUIbIO  PSIOB.
Tpuronomerpuueckue psaasl. Psagsr @ypre. Kosddunumentsr psga dypoe. Paznoxenune B psin
Oypre Qynkumii ¢ nepuogoMm 2?. Paznoxxkenue B pan dDypbe (ynkumii ¢ mepuomom 2L.
Paznoxenue B psan @ypbe yeTHbIX U HeueTHbIX pyHKUUMH. Pasnoxenue B pan @ypbe QpyHKIuY,
3amanHou B cermente [O;L).

@®opMBl U METOJbI IPOBEACHUS 3aHITHUM IO TEeMe, NpUMEHSeMble 00pa3oBaTEIbHBIC
TEXHOJIOTUH: CTaHAapTHasi, «MeToJl KOONepaTUBHOI'O O0YUYEHHUSD.

Bunsl camocToATEIbHON NOATOTOBKY CTYAEHTOB 10 TEME: IIOANOTOBKA K TEOPETUYECKOMY
OIIpOCY, MOATOTOBKA K IPAKTUYECKUM 3aHATUAM, BbiosHeHue N/13, nzyuenue marepuana 8 50C
(Moodle), moaroroBka k MItoroBomy TecTy 1o JUCLUILIUHE.

5 Meroauyeckne yKazaHusi sl OOY4YAIOIIMXCH MO M3YYEHHI0 M Ppeajlu3aluu
AUCHUIJIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAKIIUMCH MO0 M3YYEHHI0 UCUMIUIMHBI M 10
o0eceYeHN 0 CaMOCTOSITeJIbHOM padoThI

[Mpu peanu3anuu TUCHUIUTAHBI (MOIYJIs]) MPUMEHSETCS] 3JCKTPOHHBIN Y4eOHBIH Kypc,
pa3MenIEHHbIN B ccTeMe AIIeKTpoHHOTro 00yuenus Moodle.

JInst obecrieueHus CUCTEMAaTHIECKON U PEryIIsipHOM paOOThI 1O U3YyYESHUIO TUCIUTUTHHBI 1
YCHEITHOTO TPOXOXJICHHS TEKYIMIUX M TPOMEKYTOYHBIX KOHTPOJIBHBIX HCIBITAHUH CTYIEHTY
PEKOMEHIYeTCs PHIIEPKUBATHCS CIIEAYIOMIETO MOPSIIKA O0YUSHHUS:

- CAMOCTOSITEIILHO OIPEICIUTh 00bEM BpeMEHH, HEOOX0ANMOT0 JUIs MPOPabOTKU KaXK0H
TEMBI;

- peryJisipHO H3y4YaTh KXKAYK TEMY IUCIHUIUIMHBI, HCIOJB3YS pa3iuuHbie (HOpMBI
MHAUBUAYaJIbHON paboTHI;

- COTJIaCOBBIBATH C MPEIOIABATENIEM BHIbI PAOOTHI O U3YyYECHUIO TUCIUTUTHHEL.

[Tpu BBIMONIHEHUH WHAWBUAYAJIbHBIX TOMAIHUX 33JaHUH HEOOXOJMMO HCIIOJIb30BATh
TEOPETHYECKHI MaTepHall, JAeaTh CCHUIKA Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (hOPMYIIBI



u ap. Pemenue NJI3 BeImOmHSETCS MOAPOOHO M COAEPKUT HEOOXOAUMBIC IMOSICHUTEIIBHBIC
CCBUIKH.

CamocToATenbHOCTh B y4eOHOW paboTe CrocoOCTBYET PAa3BUTHIO 3aWHTEPECOBAHHOCTH
CTyJEHTa B H3y4aeMOM MarepHuajie, BbIpadaThIBa€T Yy HEro YyMEHHE U MOTPeOHOCTh
CaMOCTOSITEJIbHO II0JlydyaThb 3HAHMs, YTO BECbMA BAaXKHO /I CIELMAIUCTAa C BBICIIUM
o0pazoBaHHEM.

Lenpto caMOCTOSATENBLHONM PaOOTHI CTYACHTOB ABISIETCS OBIIAJCHUE (PYHIAMEHTATbHBIMU
3HAHUSAMU, TPOPECCUOHATBHBIMU YMEHUSIMHU U HaBBIKAMH JESATEIILHOCTH MO MPOMUITIO, ONTBITOM
TBOPYECKOM, UCCIIE0BATENBCKON AEATEIBHOCTH.

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

- ayauTOpHas CaMOCTOSITENbHAs paboTa CTyIEHTa IOJA PYKOBOJICTBOM U KOHTPOJEM
npernoaaBarelis Ha JieKnud. [Ipyu mpoBeCHUH MPAKTUYECKUX 3aHATUAX MpUMeEHseTcs: «MeToj
KOOIEepaTUBHOTO OOy4YeHHUs»: CTyIEHThl padoTaloT B Manbix rpymmax (3 — 4 uen.) Han
WHAWBUIYAILHBIME 33JJaHHUSIME, B IIPOIIECCE BHITIOTHEHUS KOTOPBIX OHU MOTYT COBEIIATHCS JIPYT
K napyry. [IpenonaBarenb, B CBOIO ouepeb, HaOIMOgaeT 3a pabOTONW MajbIX TPYMI, a TaKxkKe
MIOOYEPETHO PA3bICHSACT HOBBI YUEOHBIM MaTepuan MajbIM TpyIIaM, KOTOPbIE 3aKOHUYMIN
paboTaTh HaJ MHAUBUIYATbHBIMH 33/IaHUSMU IO MPEABLAYIIEMY MaTepuay;

- BHeEayJUTOpHas CaMOCTOsITeNIbHAs paboTa CTYIEHTAa: H3y4YEHUE TEOPETHUECKOIO
MaTepuaia, HOJrOTOBKa K ayAUTOPHBIM 3aHATUSIM (JIEKLHSI, TPAKTHUYECKOE 3aHATHE, KOJIJIOKBUYM,
KOHTpOJIbHAsE palboTa, TECTUPOBAHHME, TEOPETUUYECKUN OIpOC), JOMOJHUTEIbHBIE 3aHATUS,
TEKYIINE KOHCYIbTAIUH 110 AUCLIUIIIHHE.

KonTposib ycieBaeMOCTH OCYIIECTBISIETCS B COOTBETCTBUHM C PEUTUHIOBOM CUCTEMOU
OILICHKH 3HAaHUU cTyneHTOB. OleHKa Mo aucuuiuinae onpeaensercs mo 100-0anpHON mikane Kak
cymma OamioB, HaOpaHHBIX CTYICHTOM B pe3ylbTare paboThl B ceMecTpe: 00sS3aTebHBIMU
OamamMu  OLIGHHMBAETCS IMOCEIIEHUE JIEKIIMOHHBIX 3aHiATHH, paboTa HaA MPAKTHUYECKUX
(ceMHHapCcKuX ) 3aHATHUSIX, TEOPETUUECKHM OITPOC, TECTHI, BHIIIOJHEHUE KOHTPOJIbHBIX padoT, /13,
MPEyCMOTPEHHBIX YU€OHBIM IIIAHOM.

Pacnipenenenue 6ainoB 10BOANUTCS A0 CTYACHTOB B Hadyajle CEMECTpa.

Y4eOHBIM MJIAHOM MPEAYCMOTPEHBI KOHCYIbTAIIUU, KOTOPHIE CTYACHT MOXET MOCeIIaTh
T10 YKEJIaHUIO.

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

5.2 OcobenHocTn opraHu3anuu OOy4YeHHUsl JJI JHI € OrPAHMYEHHBLIMH BO3MOXKHOCTAMM
310POBbSI 1 HHBAJINI0B

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

- JUIS JTUL] C HapYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeIMUeHHBIM IIpU(TOM; B hopme
SJICKTPOHHOI'O JOKYMCHTA, HHIWBHUAYAJIbHBIC KOHCYJIbTallun C IMPUBJICYCHUEM
TU(IOCYPIOTIEPEBOAUNKA; MHANBUAYAIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- JUIs JIU1 C HApYILIEHUSIMU CJIyXa: B leyaTHOU ¢opMme; B (hopMe 3JIEKTPOHHOIO JJOKYMEHTA;
UH/IMBU/yalIbHbIE KOHCYJIBTAIlMM C IPHUBJICUYEHUEM CYpAONEPEeBOIUYMKA; WHIAWBUIYaJIbHBIE
3aJlaHusl, KOHCYJIbTAllUU U JIp.

- JUTs1 TUI] C HApYLIEHUSIMU OTIOPHO-/IBUTAaTENILHOTO alllapaTa: B euaTHo# ¢popme; B hopme
SJICKTPOHHOI'O IOKYMCHTA, UHANBUAYAJIIBHBIC 3aJlaHN, KOHCYJIbTAlUU U JIP.



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

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

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

7.1 Ocnoenaa numepamypa

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

2. Maremaruueckuii ananus : yuebHoe nocobue / O.M. Boponun, B. A. XKynero, C. M.
Hemwunos [u np.]. ; mox pea. A. M. ITomosa. - Mocksa ; Bonorna : Madpa-Umxenepus, 2024. -
224 c¢. - ISBN 978-5-9729-1720-4. - Texkcr : 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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