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1 Ilepeyennb (popMHEpyeMbIX KOMIIETEH M

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(eCCHOHATBEHOM AEATEIFHOCTH UCHONIB30-
BaTh MAaTEMATHYECKHE 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 pPe3y1bTATOB 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
MaTU4ECKOU KyIbTYpOr U PI1 3HaHHE | CBOWCTB OOBEKTOB MaTeMa- COZIEP KAHUIO 3a/1aHUS; -
CHCTEMHBIM MBIIICHHUEM, 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 CPENCTBA 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 MATEMaTHYECKOTO 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
CTygeHT JeMOHCTPUPYET C(OPMHPOBAHHOCTH JUCIUIUIMHAPHEIX KOMIIETEHIUI
ot 91 o 100 «OTIUYHO» Y pupy (hopmup P ’

06Hapy)KI/IBaeT BCECTOPOHHEE, CUCTEMATUYCCKOC MU I‘J'Iy60KOG 3HAHHUC y‘Ie6H0rO




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 MPU aHATUTHYECKUX OINEpaLUsiX, NepeHoce 3HaHUH 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(HOPMHUPOBAHBI AUCIMIUIMHAPHBIE KOMIICTEHIMH, 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?

003 DN b WM W

Cpeli KOTOPBIX €CTh KpaTHBIE.

9. Pa3nokeHne MHOTOWIEHAa Ha MHOXHUTENH (CIlydail KpaTHBIX KOMIUIEKCHBIX KOpHEH),
Cpel KOTOPBIX €CTh KpaTHBIE.
Uto Ha3bIBaeTcs paloHaIbHON ApoObI0?

10.

11

13.
14.
15.
16.
17.

. ChopmynupoBath TeOpeMy O IEpBOOOPaA3HBIX OAHON QYHKIIUH.

. UTo Ha3bIBaeTCs HEONPEAEIEHHBIM UHTETPAJIOM?

. Chopmynupyiite cBOMCTBa HEONPEIEIEHHOTO HHTErpaa.

. 'eomeTpruyeckuii CMbICI HEOMTPEAEIEHHOTO HHTErpAJIa.

. Kak ocymecTBisieTcst 3aMeHa nepeMeHHON B HeOIpeJeIEHHOM HHTerpasie?

. 3anummute GOpMyITy HHTETPHPOBAHUS IO YACTSIM.

. Tunel uHTErpanIoOB, KOTOPbIE OEPYTCS MO YACTSIM.

. UTo Ha3bIBae€TCs MHOTOUIEHOM?

. ChopmynupoBath TeOpeMy O pa3IoKEeHUH MHOTOUJICHa HA MHOXKUTEIH.

. PaznoxeHne MHOrousI€Ha Ha MHOXKUTENH (Cay4yail KpaTHBIX JIEHCTBUTENBHBIX KOPHEH),

. Kakast 1po0p Ha3bIBaeTCs MpaBUILHON?
12.

Kakas npoOb Ha3bIBaeTCsl HEPABUILHON?
Kakwue panmonansHbie Apodu ABISIOTCS MPOCTEHIIMMH?
CdopmynupoBath MpaBUII0 HHTETPUPOBAHUS PAIIMOHATIBHBIX TPOOEH.
PaccMoTpeTh ciiyuan HHTETpUPOBAHUS TPUTOHOMETPUIECKUX (DYHKITUH.
PaccmotpeTs cityyan uHTErpupOBaHUs UPPAIIMOHATIBHBIX BBIPAKEHUH.
B kakux ciayyasx uCnoJib3yrOT TPUTOHOMETPUUECKHUE MOICTAHOBKH?
K Teme 2:
1. Maiite onpeneneHue onpeneacéHHOro HHTerpaia.

. 'eomeTpuueckuii cMbICT ONIPEACIEHHOTO HHTETpaa.

. Chopmynupyiite cBOCTBa ONpeAeIEHHOTO HHTETpaIa.

. ®opmyna Herorona-JleitbHura.

2
3
4. ChopmynupoBaTh TEOPEMY O CPETHEM.
5
6

. PaccMOTpeTh METO/1bI MHTErPUPOBAHUS B ONIPENEIEHHOM UHTErpaJe.
7. PaccMOTpeTh reoMeTpu4ecKrue MPUIIOKEHHUsS OINpeNesIEHHOrO MHTerpana (B JeKapTo-

BBIX W MMOJISIPHBIX KOOPJIUHATAX ).




K Teme 3:

1.JlatiTe onpeneneHuss HECOOCTBEHHOTO MHTErpajia ¢ 0ECKOHEUHON BEpXHEH TPaHUIICH.

2. laiiTe onpeaeneHuss HECOOCTBEHHOT'O MHTErpaia ¢ OECKOHEYHON HIKHEW TpaHHLIeH.

3. aiiTe onpeneneHuss HECOOCTBEHHOTO MHTErpaja ¢ OECKOHEYHOM BEpXHEH W HIDKHEH

IrPAHULIAMHU.

4, [[aﬁTe OIIPECACIICHUA HECOOCTBEHHOI'O HHTErpaja ¢ KOHCYHBIMU IIpEACIaMu OT pa3s-

PBIBHOM (DYHKIIHU.

5. Kak omnpenesnsercst CXOQUMOCTb U PaCXOAMMOCTb HECOOCTBEHHBIX HHTETPAIOB?

K Teme 4:

1. Uto Ha3wiBaeTcs nuddepeHIuanbHbIM YpaBHEHHEM?

2. Yto onpenensieT NOpsnok aupdhepeHnanIbHOr0 ypaBHEHUs?

3. Uto Ha3bIBaeTCs peleHus JudpepeHnanbHOro ypaBHeHus?

4. Yro Ha3pIBaeTCs OOIUM pereHneM JudQepeHnaIbHOro YpaBHEHUs ?

5. Uto Ha3bIBaeTCA YaCTHBIM pelieHneM TudGepeHualbHOro ypaBHeHUA?

6. Uto HaszbiBaeTcs quddepeHIaIbHbIM YpaBHEHHEM MIEPBOTO MOPsIKa?

7. Kak pematorcs auddepeHunanbHble ypaBHEHUS IEPBOTo MOPsIIKA ¢ pa3AessoluMu-

sl IepeMEHHBbIMU?

8. Kak pemarorcs nuneiinble TuddepeHanbHble ypaBHEHHUs IepBOro nopsaka’?

9. Kak pemarorcst ypaBHenue bepuyaun?

10. Kak pematorcst onHopoiHble AU depeHnnanbable ypaBHEHHs IEPBOTO MopsaKa?

11. Yro nazeiBaercs nudhepeHuaiIbHbIM YPaBHEHUEM BTOPOTO MOpsIKa?

12. Ilepeuncnute TUIBl AUp(HEpPeHIUATBHBIX YpaBHEHUH, JOIYCKAIOLUUX [OHMKEHHE

MOpsI/IKA.

13. Yro Ha3bIBaeTCs IMHEHHBIM JU(PEpeHIMaIbHBIM YpaBHEHHEM BTOPOTro nopsiaka?
14. Yto na3piBaeTcs NTUHEWHBIM Au(dQepeHnnanbHbBIM ypaBHEHHEM BTOPOTO TOPSIKA C

MOCTOSTHHBIMH KO3 dutinenramMu?

15. Kak pemaroTcsi JIMHEWHBIE OAHOPOIHBIC AU((hEepeHIMATLHBIC YPABHEHUS BTOPOTO

MOPSAJIKA C OCTOSIHHBIMU KO3 puiirieHTamMu?

16. 13 gero ckiaapIBaeTcs odliee penieHne JIMHEHHOro HeoqHOpoaHoro auddepennu-

AJIBHOT'O  YpAaBHCHUA BTOPOIO MoOpsAAKa € IOCTOSSHHBIMU KOB(l)(i)HLII/IeHTaMI/I?

PAIOB:

K teme S:

. JlaTb ompeeneHne YcIoBOro psjaa.

. Kakue cymMmMBI Ha3bIBAIOTCS YaCTUYHBIMUA CyMMaMH psia?

. Kakue psipl Ha3bIBAIOTCS CXOASIIUMHUCS?

. Kakue psijipl Ha3bIBAIOTCS pacXOISAIIMHECS?

. Kakoii psin Ha3pIBaeTCsi rapMOHUYECKUM?

. ChopmynupyiTe CBONCTBA CXOASIIUXCS PSAIOB.

. ChopmynupyiiTe HeOOXOAUMBIN MPU3HAK CXOJAUMOCTH YUCIOBOTO PAA.

. [lepeunciute JOCTATOYHBIC MTPU3HAKUA CXOAMMOCTH YHCIIOBBIX 3HAKOIIOJIOKHTEIHLHBIX

—

01N hn WD

- chopmynMpoBaTh MPU3HAK CPAaBHEHUS WM MIPU3HAK CPABHEHHUS B NpeiebHON hopme;
- chopmynpoBath npusHak lanamobepa;

- copmynupoBath npuszHak Koy,

- c¢(OopMyIMPOBATh UHTETPATBHBIN MIPU3HAK.

9. Kako# psia Ha3pIBaeTCsl 3HAKOYEPEAYIOIIMMCS ?

10. Cpopmynupyiite npusHak JleiiOHMIIA A1 3HAKOYEPEAYIOIIETOCS YUCIOBOTO psijia.
11. Kaxoit psin Ha3pIBaeTCst aOCOMIOTHO CXOISATITIMCS ?

12. Kakoii ps Ha3bIBaeTCs YCIOBHO CXOSIITIMCS ?

13. Kakoii psn Ha3biBaeTcs (PyHKIMOHAIBHBIM?

14. Kakoi ps Ha3pIBaeTCs CTENIEHHBIM?

15. ChopmynupyiiTe CBONCTBA CTEIIEHHBIX PSJIOB.

16. JlaTe onpeneneHne UHTEpBaJIa U paguyca CXOAUMOCTH CTETIEHHOTO pAJa.

17. Kak pa3inoxuTh QYHKIHIO B CTETIEHHOU psif?



18. Kak MO>XHO MCIIONIB30BaTh Psi/ibl B TPUOIMKEHHBIX BRIYHCICHUSX ?

Kpamxue memoouueckue ykazanus
Teopernyeckuii OIIpoc MPOBOAUTCS MOCIIE U3YUEHUS COOTBETCTBYIOIIECH TEMBI WM IEPE.
KQKIBbIM IIPAKTUYECKUM 3aHITHEM.

IlIxana oyenku

OneHka Bamel Onucanue
5 18-20 CraBuTCs, €CIIU CTYACHT MOJHOCTBIO OCBOMII MaTepHal
4 15-17 CTaBHTCS, €CIIU CTYACHT JomycKaeT 1-2 omuoku
CraButcs, ecM CTYAEHT U3JIaraeT MaTepHai HEMOIHO U AOMYCKaeT HETOYHOCTH B ONPEeTICHIN
3 12-14 MOHATHI WK GOPMYITMPOBKE IPABHII, H3JIaraeT MaTepHall HEMOCIEeJOBATENbHO U AOIYCKAET
OIIHMOKH
CraBuTCs, €CIM CTYAEHT OOHApY)KMBaeT He3HAaHHE OTBETA Ha COOTBETCTBYIOIIEE BOIIPOCEHI, J0-
2 0-11 ITyCKaeT OMIMOKH B (POPMYIIMPOBKE OIIPEICIICHUH 1 PaBIII, HCKaXKaIOIUe UX CMBICT, Oecriopsi-
JIOYHO M HEYBEPEHHO M3J1araeT MaTepHal

5.2 Tlpumepsnl 3aaHNii JJIA BBINOJTHEHHS KOHTPOJIbHBIX padoT

KonTpoasHnas padora Nel
Haiitn naTErpass:

1. j(x—ﬂfdx 2. [(3x—5)dx 3. j 4. [sin x - cos® xdx
2 16x+12

KpamKue Memoaull€CK1/le YyKasaHus

KourpossHas paboTa Mo3BoJIsSET ONPENEUTh YPOBEHb YCBOEHHs MaTepuaia. [lepen Bbi-
IIOJIHCHUEM KOHTpOHBHOﬁ pa60TLI HeO6XOI[I/IMO O3HAKOMHUTBLCA C TCOPCTUUCCKUM MATCPHUATIOM,
NpCACTAaBJICHHBIM B IIPC3CHTAIMAX W Ha JICKIHH, Hpopa60TaTb MCTOJZblI pCIICHUA 3aaa4d, pac-
CMOTPEHHBIX B THIIOBBIX MpHMepax. 3a pa3bsICHEHHEM TPYIHO YCBaWBAEMBIX BOIIPOCOB Kypca
HGO6XO,I[I/IMO 06paTI/ITI>C$1 K IIpCrIoaaBaTclIto.

IlIxana oyenku

Onenka | bammsr Omnucanue

5 6 3aZ[aHI/IH BbINOJIHEHBI ITOJIHOCTBIO U IPABUJIBHO

3aﬂaHI/I$[ BBITIOJTHEHBI TOJTHOCTHIO, C HECYIIIECTBCHHBIMU OHII/IGKaMI/I, HO MOAXO0/ K PECHICHUIO, UCA

4 4-5
PEUICHNSA, METO] TPABUJIbHBL

3 3 3aﬂaHI/I$[ BBITIOJTHEHBI TOJTHOCTHIO, C CYIIIECTBCHHBIMU OHII/IGKaMI/I, HO NTOAXO0 K PEUICHUIO0, Uaes pe-
1IEHWA, METO ITPaBUJILHBI

2 0-2 3az[am/m HE BBIITOJIHCHBI WJIW BBIITOJHCHBI HETIPABUJIBHO

KonTtpoabnas pabora Ne2
1. Haiitu yactHOe pemieHne (4acTHbIN uHTerpan) auddepeHaibHOro YpaBHEHHs! ep-
BOT'O MOpsAKa

x*y—y'=0, y(0)=
2. Haiitu oOmiee perenue (o6t naTerpan) quddepeHanTsHOro ypaBHEHUS IEPBO-
r'O TOpsIJIKa
(x2 +1)y'+4xy =3.
3. Haiitn wactHoe permenne nuddepeHInaILHOr0 YPaBHEHHSI BTOPOTO MOPSIIKA, YI0-
BJIETBOPSIOIIEE HAYAIBHBIM YCIOBUS

y"+4y' —12y =8sin2x, y(0)=y'(0)=0

Kpamxue memoouueckue ykazanus

KontponbHas pabota 1mo3BOJIsSET ONPEASIUTh YPOBEHb YCBOSHUSI MaTepraa. [lepen BbI-
MOJTHEHUEM KOHTPOJIBHON paboThl HEOOXOAUMO O03HAKOMHUTHCSI C TEOPETHUYECKHM MaTEepUajioM,
MPEACTABICHHBIM B MPE3EHTAIlMAX W Ha JICKIUH, MPOpadoTaTh METOMBI PEIICHHs 3a1ad, pac-
CMOTPEHHBIX B THUIIOBBIX MpUMeEpax. 3a pa3zbsiCHEHHEM TPYIHO YCBAaMBAEMbBIX BOIPOCOB Kypca
HEO0OXOIMMO 0OPATUTHCS K TIPETIOIaBATEITIO.




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 OLIMOKaMHU, HO MOJIXO/ K PEIICHHIO, HAES pe-
LICHUs, METOJ IPaBUJILHBI
2 0-2 3a/iaHus He BHINOJIHEHBI WK BBINOJIHEHBI HENPaBUIHHO

5.3 BapuaHTbl HHAMBUAYAJbHBIX JOMAIIHUX 32JaHUI

N3 Nel «OnpenesieHHbI HHTErpan

T

2
1. BBIYKCIUTD HHTETPAT fXCOS x? - dx

0
o _ 2 _ \/_
2. a) Beraucnute miiomans GUrypel, OrpaHUYeHHON JIUHUAMHE Y = X°, Y =~/X .
6) Haiitn oO6beM Tena, MOJIy4eHHOTO BpAIICeHHEM IUIOCKON (pUryphl, OrpaHUYEeHHON

JUHUAMHA Y =2 — 0,5X2, X+ Yy =2 Bokpyr ocu Oy.

5S¢
o o E T T
B) BBIUMCIUTD ATMHY JYTY KPUBOA, 3aIaHHOM ypaBHEHHEM p =5e1s | — 5 <p< 5
3. Bolunciuth  HECOOCTBEHHBIN ~ WHTErpajJ WM  yYCTAHOBHTh  €r0  PacXoju-
“+o0
Moctb | xe X -dx .
0

Kpamxue memoouueckue yxazanus
[Ipyu BBINOJIHEHUM WHIMBUAYAJIBHBIX JIOMAIIHUX 3aJaHUi HEOOXOIMMO HCIIOJIb30BaTh
TEOPETUYECKHI MaTepual, JeNlaTh CCBUIKH Ha COOTBETCTBYIOIINE TEOPEMBI, CBOHCTBA, (POPMYIIBI
u 1p. Pemenne MJI3 BeinosHsAeTCs MOAPOOHO U COAEPKUT HEOOXOAUMBIE OSCHUTENbHBIE CChLI-
KH.

Ilxana oyenxu

Onenka | bamier Ornucanue

5 6 3agaHus BBITOJHEHBI MOJHOCTHIO M TPABIIILHO

4 45 3amaHust BBIMOJIHEHBI OJHOCTHIO, C HECYIIECTBEHHBIMH OMIMOKAMHU, HO TIOIXO/] K PEIICHUIO, HIes
pelIeH s, METOT ITPABHUIIbHBI

3 3 3aaHus BBITIOJHEHBI TOJHOCTHIO, C CYIIECTBEHHBIMU ONIMOKAMHU, HO MOJIXO/ K PEIICHHIO, HICS Pe-
HICHUSI, METOT TIPABHJIBHBI

2 0-2 3agaHus He BBHITIOIHEHBI WK BHITOJHEHB! HEPABIUIIEHO

N3 Ne2 «Psiabi»

5"(n +1)!
(2n)

1. MccnenoBaTh Ha CXOIUMOCTb YUCIOBOM psAJ] ¢ OOIIMM YJICHOM Uy =

X n+1
2. WccnenoBath Ha CXOAUMOCTD )

r=1n(n-1fn-2)
3. UccnenoBaTh Ha aOCOMIOTHYIO WJIM YCJIOBHYIO CXOJMMOCTH PSII C OOIIMM YICHOM
n-1
_ (1)
Up =———"——.
(n+1)-3

nx"

4. Haiiti 001acTh CXOUMOCTU psifia C OOIUM WICHOM Uy, = i3’
n+

5. Berauciuts ¢ TouHocThio 710 0,001 3Hagenue sin3° .



Kpamkue memoouuecxue ykazanus
[Ipy BHIOJIHEHWHM WHIWBHAYAIbHBIX JIOMAIIHHUX 33JaHUA HEOOXOIMMO HCIOJb30BaTh
TEOPETUYECKHUI MaTepual, JIeJaTh CChUIKM HAa COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYIIBI
u 1p. Pemenne NJ13 BoImoIHAETCS MOAPOOHO M CONECPIKUT HEOOXOAMMBIC IMOSCHUTEILHBIE CChLI-
KH.
LlIxana oyenku

Onenka | bamisr Ornucanue
5 6 3agaHus BBIIOJIHEHBI TOJHOCTHIO U IPABUIILHO
4 45 3aaHus BBITIOJIHEHEI TOJTHOCTHIO, C HECYIIECTBCHHBIMU OIMMOKaMU, HO TIOAXOJ K PEIICHHIO, e
peIIeHNUs, METO IPAaBUIILHBI
3 3 3aaHus BBITIOJIHEHBI TOJHOCTHIO, C CYIECTBEHHBIMU ONIMOKAMH, HO MTOJIXOJT K PEIICHHIO, HIEs Pe-
IICHHMSI, METO]] IPABHJIbHBI
2 0-2 3agaHus He BHITOJHEHBI HJIH BBITIOJHEHBI HETPAaBIUIILHO

5.4 Ilpumepnbl TECTOBBIX 3aJaHU I

HTOroBuIi TeCcT Mo JUCHHUILINHE
1. HeomnpenenéHHblii HHTErpa JCOS(Z +3X)dx paBeH

HC+ %sin(Z + 3X)
1.

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

3)C - gsm(z + 3x)

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

2. Heonpenen€Hublii HHTETpa j(x +4)e™*dx paBen
D-e*x+4)-e*+C

2)—e X(x+4)+e X +C

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

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

y t 8dx
3. OnpenieieHHBIN HHTETPA _[—3 paBeH ....
o (1+x)

4. TInomans GUryphl, OrpaHMueHHOH CHU3Y rpadukoM QyHKIHu Y = X* —1, cBepxy

ocsio OX, cieBa u cripaBa nNpsAMbIMA X =—1 U X =1 COOTBETCTBEHHO, paBHA

20
12
)3

4
2) =
)3
11
3)==
)3
14
4"
)3

dx
2x+1

5. s HecoOCTBEHHBIX UHTETPasioB (1) I u(2) J.SX dX BepHBIM SIBIISIETCS YTBEP-
1 1
KJICHUE
1)o6a uHTErpana cXoasaTcs
2)o0a mHTErpaga pacxoasITcs



3)(1) cxoaurces, (2) pacxoaurcs
4)(1) pacxoautes, (2) cXomuTes

6. luddepenunansuoe ypasuenue y' —2xy = In X +1 sBisercs

1)nuHeHbIM

2)0AHOPOJHBIM

3)ypaBuenueM beprymm

4)ypaBHEHHUEM C Pa3JICIAIOMIUMHUCS IEPEMEHHBIMU

7. st pemenust muddepeHipanbHoro ypasaenus y' —2y'+y =0cnenyer
1)HenocpeACTBEHHO IPOUHTErPUPOBATH ATO YPaBHEHUE

2)caenats MOACTaHOBKY Y =P, Y

4 !

=p

3)cnenaTs noacTaHoBKy Y = p,y" = pp’
4)coCTaBUTh U PELINTD XapaKTEPUCTUYECKOE YPaBHEHNE

8. O61ee pemenue quddepenimanpaoro ypasuenus y" +2Yy’ +10y =0 umeer Bua
1)e™(C, cos3x+C, sin3x)

2)C, cos3x+C, sin3x

3) Ccos3x
4) Csin3x

9. HactHoe pemieHre HeOJHOPOAHOTO JTMHEHHOTO U] PepeHInanbHOTO YpaBHEHHS BTO-

poro mopsizka y" + Yy’ =3X-e* umeer Bux

1)*(Ax+B)-e”
2) Ax-e*

3) 3Ax-e”
4)(Ax+B)-e*-x

10. IIpexen obmero wieHa psga % + % + % + g +... paBeH .....

11. Ecnu qy1st cTeNeHHOTO psjia Zan(x +5)" pamuyc cxogqumoct R =7, T0o uHTEpBa-
n=0

JIOM CXOAHMMOCTH ABJIACTCA

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

12. Ecnu Jutst CTETIEHHOTO psijia Zan(x +1)" mHTepBasOM cxomumocTH sBisteTcs (-5; 3),

n=0

TO paguyc CXOAUMOCTH R paBeH ....

Kpamkue memoouuecxue ykazanus
I[ITM coxepxaT TECTOBBIE 3aJaHUS C BLIOOPOM OJTHOTO OTBETA WJIM BBOJI YHUCIIA.
IlIxana oyenxu

OneHka baJbl Onucanue
5 19-20 | 3apmanHue BBIIOIHEHO MOJHOCTHIO M A0CONIOTHO MPABUIIBHO.
4 16-18 3a/1aHue BHIMOJIHEHO MOJHOCTHIO U PABUIIBHO, HO PEIICHHE COACPIKUT HEKOTOPbIE HETOYHOCTHU U He-
CYIIIECTBCHHBIE OLINOKH.
3 9-15 3a/iaHue BHINIOJIHEHO HE MOJHOCTBHIO, C CYIECTBEHHBIMH OIIMOKaMHM, HO MOAXO0]] K PELICHHUIO, Hes pe-
LHICHU, METO/ IPABUJIbHBI.
2 1-8 3a}13.HI/Ie BBIITIOJTHCHO YaCTHYHO, UMCET OLI_II/I6KI/I, OCYLICCTBJICHA IOIIbITKA PEIICHUA Ha OCHOBE ITpa-

BHJIBHBIX METOI0B U H}leﬁ PpEICHUA.




5.5 IlpumMepsbl TeCTOBBIX 3aJaHUH

Tect 1

- paseH

_dx
(1-4x)

1. Heonpenen€HubIil HHTETpaT J.

_ 1
41— 4ax)*
_ 1
41— ax)*
_ 1
16(1—4x)*
1
16(1—4x)*

HC+
2)C -

3)C+

2. HeonpeieneHHbII HHTETpA _[ aBeH

dx
T P
v1-10x
1)arcsin v10x+ C

2) arcsin X +C

J10

3) 1 aresiniox+C

J10

1 .
arcsin

X
4)\/E \/E+C

3. Heonpenenéuumplii HHTErpa I(X +2)e*dx paBen

) ieX(xr2)-Lte¥ e
3 3

2)1e3x(x+2)—le3x +C
3 9

3)1e3x(x+2)—1e3x +C
9 9

1 1
H=eF(x+2)-eF+C

9 3
4. YcTaHOBHUTE COOTBETCTBUE MEKYy MHTEIPAJIOM U €r0 3HaU€HHUEM
1)jsin3 X - COS X - dX
2) [e* -sine* - dx
sin x - dx

cos? x
dx

1—x2

3) |

4) |




BapuaHTbl 0TBETOB:

A) %ln“x +C

1-x

B) %sin4 x+C

C) L+C
COS X

D) —cose* +C
5. MuoxecTtBO niepBooOpasHbix Gynkuuu f(X) = X umeer Bun

1) %%/xj +C
1
x®
3) %/XT +C
4) g%/xj +C
6. Haiigure nepoobOpasnyro pynkmuu f(X) = 4x% + 9 , TpadK KOTOPOM MPOXOIUT

X2

2)

uepe3 Touky M(3;-2)
3
1) F =2 _9 35
3 X

3
2)F(x):%—%—23

3) F(x)=8x—g—2
X

7. IlepBooOpazubivu GpyHkuu f (X) = x4 +3x sBnsores

5

1) X1 6x2
5

2) 4x° +3
5 2

3) X—+3L+C
5 2

4) 453 +3+C
x> 3x2

5 —+—+2
5 2

8. HeonpenenéHuplil nHTETpan j paBeH

9+x
1)In[9—-x/+C
2) In9+x/+C

i

1 X
3) —arctg—+C
)3 g 3



dx
9. IMoapIiHTErpaIbHYIO (PYHKIIUIO HEOMPEICICHHOIO HHTErpasia IWT) MOKHO
x—=1\x“+9

Pa3JI0KUTH HA CyMMY Apo0eli Buaa
A Bx+C
1) ——+———
x=1 4249
y A, B
x-1 249

A B C
+ +
x-1 x+3 x-3

4) i+i
x=1 x249

3)

y Jxd
10. HeonpeneneHHBIN HHTETpAT f (%/_

X
x-1Rfx +9

) HaxoaAT C IOMONIIBIO ITIOJJCTaHOBKHU

1) x=t%
2) x=tP
3) x=t%
4) x =10

Kpamxue Mmemoouyeckue YKaszanus
IIT™M CoacCpIKaT TCCTOBBIC 3aJlaHHA C BLI60pOM OJIHOI'O HMJIM HCCKOJIbKUX ITPaBUJIbHBIX
OTBCTOB, BBOJ YHCJIA

Hlxana oyenuxu

OrneHka Basmer Onwncanue
5 4 3agaHre BBITOJHEHO MOJHOCTHIO M a0COIIOTHO MPABUIIBHO.
4 3 3agaHue BHITOJIHEHO MONHOCTHIO U IPABUIIBHO, HO PEIICHHE COAEPKUT HEKOTOPBIE HETOYHOCTH U
HECYIIECTBEHHBIEC OIINOKH.
3 2 3agaHue BHIMTOJIHEHO HE MOJHOCTBIO, C CYIECTBEHHBIMHU OIIMOKaMH, HO MOJXOM K PELICHHIO,
ujiest pelIeH s, MeTO] PaBHIIbHBL.
2 0-1 3agaHue BHIMTOTHEHO YaCTUYHO, NMEET OMIMOKH, OCYIIECTBIICHA ITONBITKA PEIICHHUS Ha OCHOBE

TIPAaBUJIBHBIX METOOOB 1 naeun PEUICHMS.

5.6 Ilpumepsbl TECTOBBIX 3aJaHUI

Tect 2

1
1. Onpenencruei uaTerpan [ (8X+6x* —9)dx pasen ...
0

2. Tnomams GUryphl, OrpaHHYEHHOM CHU3Y TpaguKkoM QYHKIMH Y = X* +2X — 3, cBepXy
ocbto OX, cieBa u crpaBa OIpIMbIMU X =—3 U X =1 COOTBETCTBEHHO, paBHa

32
OES
20
2%
25
Ok
14
Db

Va
3. OnpeneneHHblid HHTETPal jx-cosx-dx paBeH ...
0




o0 0

4. JIns HecoOcTBeHHBIX MHTErpajioB (1) I
3

dx dx
1 3/(x+2)° #(2) Jl.X+S

BCPHBIM SBJISICTCA

YTBEpXKICHHE
1)o6a uHTETpaIa CXOAATCS
2)006a uHTEerpanta pacxoasiTcs
3)(1) cxomutes, (2) pacxoauTes
4)(1) pacxonurcs, (2) cxoaurcs

5. YcTaHOBUTE COOTBETCTBHE MEX/Y 3alITPUXOBAHHBIMU (PUT'YpaMH U OIIPE/IeIEHHbIMU HHTE-
rpajiaM, KOTOPBIE BBIPAXKAIOT IJIOLIAIU 3TUX (DUTYD.

1. 2.
)/ A )/ A
3/2 3/2 !
I
I
I
I
1/2 1/2 y = 1+2r2 :
I
0 NG) X 0 V2 X
3 4,
A
5
V2 oo
y=2\/%
0 32 X 0 32 X
BapuaHThI 0TBETOB:
ifz 2 S 2
Sl4x S 3 1+x
A) | ——dx D J5- }-:ix
J =2 2
1z = TN =
3z Nile
. X <3 x
B | E\Eﬁix noJ|5-2 —de
0 ([ 3
3 NP 2
- X a
B) [ﬁ—z\ﬂfﬁ B [ 2
- 3 =2
I I
T
6) BerunciauTh UHTETpas j(x +1)-sin x- dx
0
1)-2
2) T+2
3) —7-2

4)0



7) Haiitu 00beM Tena, oIyd4eHHOTo BpalieHueM BOKpYT ock OX KpUBOJMHEHHOM Tpareiuy,

OTpaHUYEHHOW TapaboIIoi y2 = 2x, nipsimoit X=3 u ocbro OX

1) 8z
2) 97
3) 67
4) - 97
. % 2dx
8) HecoOcTBeHHBIH HHTETPAT I —— sIBJISETCS
1

1) pacxoasimmcs
2) CXOISIIAMCS

Kpamxue memoouueckue yxazanus
I[ITM copepxaT TecTOBbIE 3aJaHUS C BHIOOPOM OJHOTO WJIM HECKOJIBKUX IMPaBHIIbHBIX

OTBCTOB, BBO/J YHCJia.

Hlxana oyenuxu

Oneska | bamsl | Onucanue
5 4 3aaHre BBIIOJIHEHO MOJHOCTHIO U a0COIIOTHO MPABHIIBHO.
4 3 3ajaHue BBIIOIHEHO MOJHOCTHIO U MIPABUIILHO, HO PEIICHUE COJEPKUT HEKOTOPbIE HETOYHOCTH M HECYIIIe-
CTBEHHBIE OIINOKH.
3 2 3aaHue BHINOJIHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMU OIIMOKaMH, HO IMTOX0 K PEIICHHIO, e peLICHHS,
METO]] IPABHIGHBL.
2 0-1 3ajaHue BBINOIHEHO YaCTHYHO, UMEET OLIMOKH, OCYIIECTBIICHA MOTIBITKA PEIICHHS Ha OCHOBE MPAaBHIIBHBIX

METOJIOB U UAEH pPEeLIeHHUs.

5.7 Ilpumepsbl TECTOBBIX 3aJaHUIA

Tecr 3

1. Tuddepennmansaoe ypapHerune 3(X°y + y)dy + /2 + y*dx = 0 snsercs
1)nmuHeiHBIM

2)0THOPOTHBIM

3)ypaBuenuem beprymm

4)ypaBHEHHUEM C Pa3JICSIOMUMHUC IEPEMEHHBIMHU

2. Ins pemenus muddepenimansaoro ypapaenns Yy —y'? = 0cnemyer
1)HEeroCpeICTBEHHO MMPOUHTEIPHPOBATH ITO YpaBHEHUE

2)cnenaTh MOJACTAaHOBKY Y' = p(x), y'=p'

3)cmenaTh MOJACTAaHOBKY Y' = p(y), y"=pp’

3. Obuiee perrenne nuddepernnanbHoro ypauenus y" — 25y = 0 umeer Buj
1)C, +C,

2)e™ +e™

3)C,e™ +C,e™™

4)C(e™ +e™)

4 YacTHOoe pelieHne HeoJHOPOAHOI0 JTMHEWHOTO T pepeHInaIbHOrO ypaBHEHHUS BTO-

poro nopsizika Y+ Yy’ =3X-e7* uMmeer BuJ

1)(Ax+B)-e™*
2) Ax-e™*
3)(Ax+B)-e™-x
4)3Ax-e*



5. Ecim y(X) - perienue ypaBHeHus Y = y—_;' , YIOBIeTBOpsitolee ycinosuio Y(1) =1,

toraa Y(1,5) paBHo ...

6. Jlano muddepenuunanbroe ypaBHenue Y'+5y'+6y =0 . Torma cooTBETCTBYIOIICE
€My XapaKTepUCTUYECKOE YPABHEHUE UMEET BU]]

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

2) k% +5k +6=0

3) k2 -5k—6=0

4) k? -5k =0

7. Cpenau mepednciieHHbIX audQepeHraibHbIX YpaBHEHHH ypaBHEHUSIMU BTOPOTO TIO-
psiiKa SBJISIFOTCS

1) y"+9y'+6y = X3

2) xy'+8y—-x+5=0

3) 2 4 x=0
ox

2
M+xﬂ+y=o
dX2 dx

2
5) xﬂ+xy@+x2 =Yy
8)(2 OX

4) 2x

8. Iopsanok nuddepennunansHoro ypasaenus y” +9y”"+6y =x—4 paseH....

9. YcraHoBHTE COOTBETCTBUE MEKAY AU PepeHINaTbHBIMU YPABHEHUSMU U UX OOLIUMHU
UHTErpajlaMu

1) y'-14x2y =0
2) y'—7x%y=0

3) y'=14xy
BapwnaHnTs! 0TBETOB:
A) Inly| = x4 ic

B) Iny| =7x% +C
B) In|y|= x" +C

10. YacTHOe pemieHre HEOJHOPOIHOTO IMHEHHOTO MU(GepeHINaTbHOTO YpaBHEHUS
BTOpOTO Topsiaka Y" + y = 3Sin X uMeeT BUJ

1) Asin x+ Bcos x

2) (Asin x + Bcos x)x

3) Axsin x

4) Axsin x + Bcos x

Kpamkue memoouueckue yxazanus
I[ITM copepxaT TecTOBbIE 3aJaHUSI C BHIOOPOM OJHOTO WJIM HECKOJIBKMX IMPaBHIIbHBIX

OTBCTOB, BBOJ 4UHCJIa.



IlIkana oyenku

Onenka Bamier Onmucanne

5 4 3a1aHre BBITIOJIHEHO MOJHOCTHIO M a0COIOTHO MPABIIIBHO.

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 3aJaHKe BHIIIOJHECHO qaCTWnu{o, MMeeT ONIMOKH, OCYNIECTBIICHA TIOMBITKA PEIICHUS Ha OCHOBE
MIPaBWJILHBIX METOJIOB M UJEH pereHusl.

5.8 Ilpumepnbl TECTOBBIX 3aJaHUI

Tect 4

1. [Ipenen obmiero wieHa psa

4 7 1
2 + 2 + 2 + 20
1°+1 2°+1 3°+1 4°+1

+... paBeH ...

2. YCcTaHOBUTE COOTBETCTBHE MEXKIY YHCIOBOH MOCIEIOBATEIHLHOCTRIO B (GOPMYIION ee
oO1ero uieHa

11> 20
4.21'8.3

2
2) 22’2 3

23.4

il 2!

5 3919

204 6l

I

BapuanTel oTBETOB

A) uj "
2
n-+1

B) u, = n

2

-n!

C)u

_2"-(n+1)

B 2n2 +1
" (@2n)!

o0

3. Ecnu a7st cTeneHHoro psiaa Y. a, (X + 1)n paanyc cxonuMocT R =4 |, To uHTEpBaIOM

CXOAUMOCTH ABJIACTCA

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

n=1

o0

4. Ecau uist CTETICHHOTO psifia . ap (X + 3)n UHTEpBaIOM cxoaumoctu sisisercs (-10; 4),

n=1

TO pagnyC CXOAUMOCTU R PaBcCH ....

CTH.

5. Ycra"nosure

COOTBETCTBHUEC MCKAY 3HAKOIICPEMCHHBIMH pAAaMHU U BUIaMHU CXOAWMO-

1) aBCOMIOTHO CXOIUTCSL.
2) YCIIOBHO CXOJUTCSI.

3) pacxouTcs.




BapuaHTbl OTBETOB:

A) %(—1)”8”;

2 ().
%) n%1(n+4)!’
03 L.

n=1 N+5
0 N AN
N N (-1)"-2
6. BTopoii wieH Y4iCIoBOil MOCIENOBATEIBHOCTH Y, —————  PaBEH....
n=1 n
. © 3n-2
7. Uccnenyiite CXOMUMOCTD psiga », ——
n=1 n+5

1) aGCOIFOTHO CXOAMTCS
2) yCIIOBHO CXOJUTCS

3) pacxoauTcs

4) cXOmUTCSL.

S (x=4)'(n-2)

8. Uccrnemyiite CXOMUMOCTh psiaa Y npu x =5
n=1 n+5
1) aGCONMOTHO CXOTUTCS
2) yCIIOBHO CXOJUTCS
3) pacxoautcs
4) cxomutcs
o0 n
9. lnst wcciiefoBaHMsl CXOAUMOCTH psiia ). ———— IPUMEHSIOT
n=1 (n + 5) !

1) npusnak J{anambepa
2) npeaenbHbIN NPU3HAK CPABHEHUS
3) npusHak Jleli6HuUIA
4) unterpanbHbIi npusHak Komm
5) nmpuznak Kormm
S (1)
10. [Ins wccrieioBaHust CXOAUMOCTH psiia ), ———— IPUMEHSIOT
n=1vn+5
1) npusnak JJanambepa
2) npeaenbHbIN NPU3HAK CPAaBHEHUS
3) npusnak JleliOHuIA
4) unterpanbHbli npusHak Komm
5) nmpusnak Kormm
Kpamxue memoouueckue ykazanus
I[ITM coxep»xaT TeCTOBBIE 3aJaHUsI C BHIOOPOM OJHOTO WM HECKOJIBKUX MPABHIBHBIX
OTBETOB, BBOJI UMCJIa
LIxana oyenku

OrneHka basbl Onucanue
5 4 3agaHue BHIMOJIHEHO MOJHOCTHIO M a0COIIOTHO NPABUIIBHO.
4 3 3amaHue BHIMTOTHEHO MONHOCTHIO M IPABIIIBHO, HO PELICHHE COJEPKHUT HEKOTOPhIe HETOUHOCTH 1

HECYIICCTBCHHLIC OIIIMOKH.

3aIIaHI/Ie BBIINIOJIHEHO HE MOJHOCTBHIO, € CYIIECTBEHHBIMHU 0HH/I6KaMI/I, HO MoAXOoJ K peHI€HUlo,
HJCs peIICHU, METO/ IPAaBUJIbHBI.

3 2

3a11a1-u/1e BBITIOJTHCHO YaCTHYHO, UMECT OLI_II/IGKI/I, OCYIICCTBJICHA IONBITKA PEIICHUS Ha OCHOBE
NpaBUJIbHBIX METOJI0B U H}leﬁ PEUICHMA.
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

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

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

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

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

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 MO3BOJISIIOIIMMU 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 — [{eneBble OpueHTUPHI BOCIIUTAHUS

BocnuTartebHble 321241 ®opmupoBanue HEHHOCT el IleneBbie OpHEHTHPBI

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

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




(I)Ole/IPOBaHPle AYXOBHO-HPABCTBCHHBIX HeHHOCTeH

YMmenue paboTaTh B KOMaHIE U
BocnuTtanue HpaBCTBEHHOCTH, Bzaumonomomp u

B3aMMOIIOMOIIb
MUJIOCEPIIUS U COCTPATAHUS B3aUMOYBAKCHHE

KommyHHKa0enbHOCTD

®opMHpoBaHHe HAYYHOT0 MHPOBO33PEHHS M KYJbTYPbI MbIIIJICHHUSA

Oco3HaHue [EHHOCTH

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

®opmMupoBaHUEe KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbI 001IEHH ST

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

2 Mecto aucuuniuHbl (MoayJisi) B ctpykrype OIIOIT

JucruminHa «MareMaTn4ecKuil aHainu3 MOAYIb 2» OTHOCUTCS K 00sS3aTeNbHOM YacTu
«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
aKaJIeMUYECKUX YacoB, BBIJCICHHBIX HAa KOHTAKTHYIO PaboTy ¢ oOydaromumucs (1o BUAaM
y4eOHBIX 3aHATHI) M HAa CAaMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IuUIE 2.

Tabnuia 2 — O0miast TPy 10€MKOCTh JUCITUTITUHBI

Tpyno- O0beM KOHTAaKTHO# 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 Ctpykrypa nucuuniunsl (Moay.as) misi O®O

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

Tabmuma 3.1 — Paznens! TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU eATeIbHOCTH 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. MATEMATUYECKHIN AHAJIM3 B 4 Y. YACTD 2. YueGHuK u
NPaKTUKYM [Jis BY30B [DnekTpoHHbIM pecypc] , 2021 - 344 - Pexum poctyma:
https://urait.ru/book/matematicheskiy-analiz-v-4-ch-chast-2-470305

2. MaremaTtnueckuii ananus : Yuebnoe nocobue [Dnexkrponnsiii pecypce] : HUL] UHOPA -
M, 2021 - 502 - Pesxum moctyna: https://znanium.com/catalog/document?id=368732

3. Hlarun, B. JI. Martemaruueckuii ananu3. bazoBble moHATHSA : yueOHOE mocoOue s
By3oB / B.JI. lllarun, A. B. CokomnoB. — Mocksa : UznarensctBo FOpaiit, 2024. — 245c. —
(Beiciiee  obOpazoBanme). — ISBN 978-5-534-00884-5. — Tekcr : dIeKTpOHHBIA //
Oo0pazoBarenpHast miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/537307 (mata
obpamenus: 12.03.2025).

7.2 Jlonoanumenshasa numepamypa

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

2. Kparkwuit kypc matremarnueckoro ananusa. T. 1. luddepennumansnoe u nHTETpaIbHOE
ucuucieHuss ¢GyHKUMH OJHOM mepeMeHHOM. Panpl : YueOHMK [DnekTpoHHBIH pecypc]
Ousmatiurt , 2015 - 444 - Pexxum noctyma: https://znanium.com/catalog/document?1d=293958

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

7.3 Pecypcor ungpopmayuonno-menekommynukayuonnoi cemu ""Humepnem'",
6KI04as npogeccuonanvuvlie 06a3bl OAHHBIX U UHPOPMAUUOHHO-CRPAGOUHDIE
cucmemul (npu HeodxX00uUMOCmuU):

1. O6pazoBarensHas miatpopma "FOPANT"

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

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

4. DOnextponHas Oubmuoreunas cucrema ZNANIUM.COM - Pexum npocryma:
https://znanium.com/

5. DnekTponHO-Oubmmoreunas cucrema "PYKOHT"

6. DOnexkTpoHHO-OMONMMOTEYHass cuctema uznarenabcrBa "HOpaiftt" - Pexxum goctyna:
https://urait.ru/

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



8. Ilpesumentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum noctyna: https://www.prlib.ru/

8 MarepuajbHo-TeXHHYECKOE oO0ecrevyeHHe IUCHUILIMHBI (MOAYJs) W TepevyeHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCNOJIb3yeMbIX MPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiuecca no AMCUMILVInHe (MO1YJ/II0), BKJIOYAsl MepevyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

e MynsTrMeauitHas Tpudyna E-Station S
e MynsTuMenuitablil mpoextop Ne3 Casio XJ-M146
e [Ipoexrop Ne 1Epson EB-480

IIporpamMmmHoOe o0ecIieyeHue:
e Microsoft Office Professional Plus 2013 Russian




HTOroBouIii TECT MO AMCHUILINHE

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




Tect 2

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




Tect 4

Bonpoc IIpaBUIBLHBINA OTBET Kpurepun

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

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

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

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

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

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

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

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

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

10 3) 0,4 6 — moTHOE MPABUIILHOE COOTBETCTBHE

0 6 — ocTaspHBIE CITyYaH
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