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OLHEHOYHBIE MATEPHUAJIbBI

no AucuumiIuHe «KMareMaTHYIeCKHH aHAJIHU3»

NEPEYEHb KOMIIETEHIIUH C YKA3AHUEM PE3YJIbTATOB
OBYYEHMUA U OTAIIOB UX POPMUPOBAHUAA 110 JNCIUAIIIMHE

® HNuauxkaropsl
OpMHpYy€EMBbIE JMOCTHKeHHUS P 6 HaumenoBanue
e3yJIbTAThI 00yUYeHHUs
KOMIETEHIUU KOMHeTeHHI/Iﬁ Yy y KOHTPOJIMPYEMBIX pa3i€jioB
(k00 u nHaumenosanue N (3nanus, ymenus) " TeM
Komnememquu) (KO U HaAUMEHOoB8AaHUe
unouKamopa)
OIIK-2. Cnocoben OIlIK-2.1. OIIK-2.1. 3-1. 3naem Paszien 1. Beenenue B
ocyujecmensams Hcnonv3zyem Memoobl NOUCKA U MaTEMaTHYCCKHH AHATH3.

6 6146 Tema 1. MHOXecTBa U QyHKIHH.
cbop, 0Opabomky u | OCHOGHbIE cucmemamuzayuu Tewma 2. Tpe/e MOCTEOBATENHHOCTH
Ccmamucmuyeckuil Memoowl, ungopmayuu 06 Tewma 3. IIpenen QyHKIMY.
AHanU3 OaGHHLIX, cpeocmaa IKOHOMUYECKUX npoyeccax | LeMa 4. HenpephisHocTs dyHKuum.

Paznen 2. IuddepennuanbHoe
HeoOX00UMbLX 015 noNy4eHus, U A6NEHUSIX N
HCYHUCJICHHuE quHK]_[l/Il/I OJJHOU
peutenus npeocmaenenus, OIIK-2.1. YV-1. Ymeem TepeMenHoii.
nocmaeienHnvix XPAHEeHUs U pa5omamb C Tewma 5. TuddepenimpyeMocTs u
IKOHOMUHECKUX obpabomxku HAYUOHATIbHLIMU U NPOHM3BOAHAA.
) Tema 6. OcHOBHBIC TEOPEMBI
3aoay CIAMUCMUHeCcKux MeHCOYHAPOOHBIMU Da3amu I epeHuanbHOT0 HCUHCIIEHHA.
OaHHbIX OAHHBIX C Yelblo NOUCKA Tema 7. Uccnenopanue pyHKumit

uHgopmayuu,
He0bX00UMOUL 0151 peuleHust
NOCMABLEHHBIX
9KOHOMUUECKUX 3A0ay.

OIIK-2.1. V-2. Ymeem
paccuumuleams
9KOHOMUYECKUe U
COYUANBLHO-IKOHOMUYECKUE
nokasameinu,
xapaxkmepusyrowue
oesmenbHOCmb
X03AUCMBYIOUUX
CYOBeKmos Ha 0CHOBe
MUNOBLIX MEMOOUK U
Oeticmayoweti
HOPMAMuUEHO-NPaso8ol
ba3zvl

OIIK-2.1. V-3. Ymeem
npeocmasums Ha2slOHYI0
BU3VATUZAYUIO OAHHBIX

MeToJaMu AuddepeHInaIbHOTo
HCYHCIICHHSI.

Paznen 3. Inddepenunanbroe
HcYHucJeHue PyHKuMi
HECKOJbKHX IepeMEHHbIX.
Tewma 8. @yHKIMN HECKOJIBKUX
MEepPEMEHHBIX.

Tema 9. TuddepHumpyemocts u
MPOU3BO/THEIE.

Tema 10. DxcTpemyM QyHKIUH
HECKOJBKHX TIEPEMEHHBIX.

Pasnen 4. UuTerpajibHoe
HCYMCJICHHUEC.

Tema 11. Heonpenenénusiit HHTETpa.
Tema 12. OnpenenéHHbIit

MHTETPAIl ¥ €TO TPHIOKECHUSL.

Tema 13. HecoOCTBEHHbBIE HHTETPAJIBL.
Tema 14. KpaTHble uHTErpasl.
Paznen 5. Indpdepenuuanbubie
YPaBHeHHS.

Tema 15. ITonsaTHE OOBIKHOBEHHOTO
nuddepeHIanbHOTo ypaBHEeHHs. 3aa4a
Komm.

Tema 16. {uddepennmansubie
YpaBHEHUS [IEPBOTO MOPSIKA.

Tema 17. AuddepeHunansHbie
YPaBHEHNS BBICIIUX MTOPSIIKOB.

Tema 18. Jlunelinsie
nuddepeHanbHble ypaBHEHHMSI.
Pasznen 6. Paabl.

Tema 19. Uucnossle psaabl.

Tema 20. Crenennsie psabl. Psin

Teitnopa.




METOANYECKHUE MATEPUAJIBI, XAPAKTEPU3YIOIUNE JTAIIbI

®OPMHUPOBAHUSI KOMIIETEHIIAM

HepequL y‘leﬁﬂbIX 33I[3HI/Iﬁ Ha ayAUTOPHBIX 3aHATUAX

Nuaukaropsl goctukenust OIIK-2.1
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Bonpocsl 115 onpoca

Pa3nen 1. BBegenue B MaTeMaTH4eCKHii aHAIU3
Uto Takoe MHOkecTBO? [IpuBecTr mpumepsl.
Yro Takoe MoJAMHOXKECTBO?
Kaxum o6pa3om 3agaércst MHOKECTBO?
UTto Takoe KOHEUHOE, 0ECKOHEUHOE U MTyCTOE MHOXKECTBO?
Urto Takoe KBaHTOPHI?
Jlatb onpenenenus onepanuii HaJl MHOKECTBaMH.
Kaxumu coiictBaMu 001a/1al0T Omepaiy HaJl MHOYKECTBaAMU?
Jlatb omnpeneneHue BepxHel (HUKHEN) I'paHu U TOYHOM BepxHeEH (HMKHEH) rpaHu YHUCI0OBOIO
MHO>KECTBA.
JlaTtb onpenienieHre CYETHOIO MHOYKECTBA.
Uro Takoe JeKapTOBO MPOU3BEICHIE MHOXKECTB?
UTo Takoe MOIIHOCTh MHOXECTBA?
Kakxoe MHOecTBO 00J1aJa€T MOIIIHOCTHIO KOHTUHYyMa?
Jatb onpenenenne QyHKINU.
Kakumu ciocob6amu MoryT ObITh 3aaHbl QYHKIIUN?
UYro Takoe cioxHasi, oopatHas pyHkuu? [IpuBectu npumMepsl.
Kakue ¢pyHKIMN Ha3bIBAIOTCS OCHOBHBIMHU 3JIEMEHTAPHBIMU U 3JIEMEHTapHBIMU?
Kakne ¢pyHKIIMM Ha3bIBAIOTCS aNTreOpanvecKuMu, pallHOHATLHBIMU M TPAHCIICHICHTHBIMHA ?
JlaTb onpefiesieHne YMCI0BON OCIEA0BATENBHOCTH.
Kakas mocnenoBaTelbHOCTh HAa3bIBAIOTCS OrpaHWYEHHON (HeorpaHuueHHoi)? [lpuBectn
IPUMEPBI.
Kakas nmocnenoBareinbHOCTh Ha3bIBaeTCsl O€CKOHEUHO Maol (60b10i)? [IpuBectu npumepsl.
Kak B3auMocBsi3aHbl OECKOHEYHO Majas IOCJIEI0BATENbHOCTh M IOCIEeI0BATEIbHOCTD
00paTHBIX BEJIMYUH €€ YJICHOB?
Kakumu coiicTBamM 00:1a1a10T OECKOHEYHO MaJible MOCIIE0BATEIbHOCTH?
CdopmynupoBats onpeneneHre mpejesa mocjie10BaTeIbHOCTH.
Kakas nocienoBarenbHOCTh Ha3bIBaeTCs cxosmeics (pacxoaseiics)? [Ipusectu npuMepsl.
Kaxumu cBoiicTBaMH 00J1aJar0T CXOIAIIAECS IIOCIIEN0BATEIbHOCTA?
[TpuBecTH npruMepsl MOHOTOHHBIX TOCIIEIOBATEIILHOCTEH.
Cdopmymnuposats Teopemy bosnbiano-Komn.
CdopmynupoBats Teopemy Beiiepiitpacca o npeienae MOHOTOHHON MOCIIE0BATEIEHOCTH.
JlaTb onpeeneHue KOHEUHOTo U 6eckoHeyHoro npeaena Gpynkunu no Komm Ha s3bike -0 pu

X=X uX—>©0,

KakoB reomerprueckuii cMbIch mipenena npu X —> Xy u X —> 0 ?

Yro Takoe 0THOCTOPOHHUE TPEIEIbI?

B uyém cocToaT HeoOxoIuMBbIe U AOCTATOYHBIE YCIIOBHS CYIIECTBOBaHUs mpenena GyHkuun?
UYro Takoe GECKOHEYHO Majible U OECKOHEUHO 0OJbINe (PYHKIIUN U KaK OHU B3aUMOCBSI3aHbI?
Kaxumu coiictBamu 0011a/1at0T 6€CKOHEUHO Masible (yHKIUU?

4



35.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24,

RO ~NoOwNE

ChopmynupoBaTh TEOpPEMBI O MPEICTaBICHIH (PYHKIUU B BU/I€ CYMMBI IIpefiesia i 0ECKOHEYHO
Majoi pyHKITUH.

Kakumu cBoiictBamMu 001a1at0T Tipeiessl QyHKITUN?

CdopmynmnpoBaTh U 10Ka3aTh MEPBBIA 3aMeyaTeNbHbIN Mpeaes.
CdhopmynupoBath U 10Ka3aTh BTOPOH 3aMedaTeIbHbIN peel.

UYTo Takoe HenpepbIBHOE HAYUCIEHUE IPOLEHTOB.

3anucath popMyIbl HApaIIEHHOW U MPUBEACHHON CyMM (PMHAHCOBOI PEHTHI.
UTo 3HaYUT CPaBHUTH OECKOHEUHO Malible PyHKIUu?

Kakne 6eckoHeuHO Masible ()yHKIIMH Ha3bIBAIOTCS SKBUBAJIICHTHBHIME?

Jatb onpenenenre HenpepbIBHOCTH (PYHKIIUU B TOUKe?

Kakas ¢pyHKIMS Ha3bIBaeTCS HEMPEPHIBHON HA OTpe3Ke?

Kakue neficTBUs MOKHO BBITIOJIHATH HaJ/l HEMIPEPHIBHBIMU (YHKIUSMU?
Jloka3aTh HENPEPHIBHOCTh HEKOTOPHIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.
Kakumu cBoiicTBamu 00J1a/1af0T HEMPEPhIBHBIE GyHKIIUNA?

Uro Takoe Todka pa3pbiBa GyHKIUN?

Paznea 2. luddepennuanbHoe ucuucjieHue pyHKIMU 0JHOMH NepeMeHHOi

Jlatb onpenenenre Npou3BOJHON (PYHKIUY.

Kak B3anMocCBs3aHbl HENIPEPBIBHOCTD U AU HepeHIUPYeMOCTb (PYHKIIHIMA.
BriBectu dopmyssl mpaBui auddepeHuupoBanus GyHKIUIA.

BeiBectu dopmyisl nuddepeHunpoBaHus OCHOBHBIX 3J€MEHTapHBIX (DYHKIUMA.
3anucaTh TaOIUILy TPOU3BOJHBIX ()YHKITHIA.

CdhopmynupoBath IPaBUIO HAXOKICHUS IPOU3BOJHON CIIOKHON (YHKLIUU.
Kak HaliTh pOM3BOIHYIO MTOKA3aTEbHO-CTETIEHHON (DyHKINN?

Yro takoe gorapupmMuyuecKas npou3BoHas?

Kak HaiiTi mpon3BOIHYO HESABHOM (hyHKIIMN?

Yro takoe quddepeHman GyHKIUN U KaKOBBI €ro cBoiicTa?

KaxkoB reomerpuueckuii cmbica nuddeperiuana?

Kak nmpumensiercst nuddepeHunan s npuoInKEHHBIX BEIYUCICHUNA?

Uro Takoe nuddepeHmansl BHICIIUX TOPSIKOB?

UYro Takoe 31aCTUYHOCTh (PYHKLIMU M KaKOBbI €€ cBOHCTBA?

KaxoB reomerpuueckuii 1 5KOHOMUYECKUH CMBICH 3JaCTUYHOCTU (QYHKIUU?
UYro Takoe npeesbHble U3ePKKH, IPeesibHast BRIPYUKa, MpeieabHas NPUObLIb?
Cdopmynuposats Teopemy Posuist u mpuBecT nmpuMepsl €€ MPUMEHEHHUS.
Cdopmynupoats Teopemy Jlarpanixka, 00BbsICHUT €€ TeOMETPUUECKUIN CMBICIT.
CdopmynuposaTs Teopemy Komn.

Korna moxxHO ncnonb3oBats npasuio Jlonurana?

3anucateb popmyny Telinopa 1 €€ 0CTaTOUHBIH UiIeH.

3anucatb popmyny MakiaopeHa 1 €€ OCTaTOUHBIN YiIeH.

n

3amnucath pasnoxkeHus 1o Gopmyne Makiopena pyHKIUN ex, sinx, cosx, (1 +x)
[TpuBecT mpumMepsl puMeHeHus GopMyIibl MakiopeHa /Ui BBIYMCICHUs 3HAaUCHUH (QyHKIUH

1 HaXOXJACHUA IPEICTIOB.

25.
26.

Uro Takoe Jropalys U BRITYKIOCTh KyMIOHHOM 00muranun’?
Kak wucnonssyercss dopmyna MakmopeHa st cpaBHeHUS S()PEKTUBHOCTH (PUHAHCOBBIX

onepanuii?

27.
28.

CdopmynupoBaTh HEOOXOIUMBIN M IOCTATOYHBIN MPU3HAKK MOHOTOHHOCTH (DYHKITHH.
CdhopmynupoBaTh JOCTATOYHBIE MPU3HAKH IKCTPpEeMyMa (QYHKIIMH C UCTIOJIh30BAHUEM MEPBOM

Y BTOPOW NMPOU3BOTHOM.

29.

C(I)OpMyJ]I/IpOBaTB HCOGXOHHMLIﬁ U JOCTaTOYHBIN MMPU3HAKHW BbINYKIOCTH, BOTHYTOCTH

GyHKIUH.



30.

RBROoo~NoGa~LNE

o

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.

24,
25.

3anucaTh ypaBHEHHE aCUMIITOTHI U (POPMYJIBI JITsl HAXOXKICHUS TapaMeTPOB aCUMITOTHI.

Paznen 3. Iudpepennuanbaoe nucunciaenue GyHkumii
HECKOJILKHX IepeMeHHbIX

Jatb onpenenenre GyHKIUU HECKOJIBKUX TIEPEMEHHBIX.

Jatb onpenenenue npenena GyHKIUA HECKOJIBKUX MepeMeHHbIX o Komm u o ['eiine.
3anucarh YacTHBIE U MOJIHOE MPUPALIEHUS PYHKIIMH HECKOIbKUX MTEPEMEHHBIX.
CdhopmynupoBaTh MpaBUIO HAXOKIACHHUS YACTHBIX MMPOU3BO/IHBIX.

KaxoB reomerprueckuii CMbICI YaCTHBIX TPOU3BOIHBIX.

Uro Takoe QyHKIUS MOJIE3HOCTH U €€ JIMHUU Oe3pa3nndus?

3anucats pynknuo Koob6a-/{yrmaca.

B yem cocTout CyTh METO/Ia XOPJI U METOJIa KacaTeIbHBIX ?

Kak Haxonurcs BHyTpeHHSS JOXOAHOCTh KYMIOHHBIX OOIUTanuii?

. ChopmynupoBarb HEOOXOAMMBIE U JOCTATOUHbIE YCIOBHS IU(p(depeHIupyeMoCcTd (HyHKIH

JBYX IIEPEMEHHBIX.
3anucath nonHbM Auddepenuan GyHKIUU AByX NEpPEMEHHBIX.

3anucatb (GopMyiy IpOU3BOIHON (DYHKIIMHU IO HAIIPABIICHUIO.

UYro Takoe rpaJleHT GyHKIUU 1 KAKOBBI €r0 CBOHCTBA?

B kakoMm ciyyae cMellaHHbIE YaCTHBIE IPOU3BOIHBIE PABHBL.

3anucath nonHbM Auddepenuan GpyHKuuu N nepeMeHHbIX.

Yro Takoe (QyHKIM [TOJIE3HOCTH U 3a]ja4a MOTPeOUTEIbCKOro BeIOopa?

Uro Takoe kpuBas 6e3paznuuus. [IpenenbHas HopMa 3aMelieHus ?

Yro takoe pyHKIM cripoca?

3ammcare Gopmyiry Teitnmopa At GYHKIUN ABYX MEPEMEHHBIX M €€ OCTATOYHBINA YICH.
CdhopmynupoBarb HEOOXOAMMBIM M JOCTATOYHBIM NPHU3HAKU 3KCTpeMyMa (YHKIUHU JBYX
[IEPEMEHHBIX.

CdhopmynnpoBaTh NOCTAaHOBKY 3a/1a4M HA YCIIOBHBIN 3KCTPEMYM.

UYro Takoe pyHKuMsA U MHOKUTENU Jlarpanika.

3anucarb CUCTEMY YpaBHEHHUH JUIsl HAXOXKACHHSI KPUTHUYECKUX TOYEK B METO/E MHOKUTEIEH
Jlarpanxa.

Kak HaliTh aGCONTIOTHBIN SKCTPEMYM (YHKLIUU HECKOJIBKHUX MEPEMEHHBIX?

[IpuBecTn mpuUMeEpHl HCMONB30BAHUS METOJOB HAXOXAECHUS YCIOBHOIO 3KCTpEMyMa Mpu
pELIEHNN DKOHOMUYECKHUX 3a]1a4.

LCoNoOARWNE
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12.

13.

Pa3nes 4. Unterpansl
Yro takoe nepBooOpazHas GyHKIUA?
CdopmynupoBath T€OpEMY O CYIIIECTBOBAHHH MIEPBOOOPA3ZHON (PYHKITHH.
JlaTb onpeneneHue HEONpeAeNEHHOTO HHTETpaa.
KaxoB reoMeTpuyeckuii CMBICT HEOTIPEASIEHHOTO HHTETpaia?
Kakumu coiicTBamu 001ajaeT HeonpeaenEéHHbIN HHTerpa?
3anucath TaOIUILy HEONPEAEIEHHBIX HHTETPAJIOB.
Kak HaiiTu uHTerpan ot GyHKIMHU, COAEPIKAIINNA KBaJpaTHBIN TPEXUWIEH B 3HaMeHartese?
3anucaTth GOpPMYITy UHTETPUPOBAHHMS TI0 YACTSIM.
Kak BbI1eUTh IpaBUIIbHYIO 1p00b U3 HENPaBUIbHOM?

. Kakne BUJbl TIOACTAHOBOK HMCIIOJIB3YIOTCA IIPU HAXOXKJIACHUHW HHTETPAJIOB OT

UpPpaMOHATIBHBIX (DYHKIIMIA?

. Kakne BUJbl TIIOJACTAHOBOK HCIIOJB3YIOTCA Ipru HaXO0XACHHUU HWHTCTPAIOB OT

TPUTOHOMETPUUYECKUX (DYHKIUH?
Kakue Buabl TPUrOHOMETPUUYECKUX MOJCTAHOBOK HCIOJB3YIOTCS IMPU HAXOKAECHUU
UHTETPajioB OT UPPALIMOHANBHBIX (QyHKIUI?
[IpuBenuTe mpuMepsl MHTETPAJOB, KOTOPHIE HE BBIPAXKAIOTCA YEpe3 HJIEMEHTAPHbIE
byHKINN.
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10.
11.
12.
13.
14.
15.

16.

17.
18.
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14. Kakue 3amaun NpuBOJAT K MOHATUIO ONPENEIEHHOTO MHTErpaja U B 4EM 3aKJII0YacTCs
AJTOPUTM UX PELICHUS?

15. Yro Takoe MHTErpaibHasi CyMMa U KaKUMHU CBOWCTBaMH OHa 001ajgaet?

16. latbs onpeneneHue onpenenéHHOro HHTerpaia.

17. ChopmynupoBath CBOMCTBA OMPEACIEHHOTO HHTErpaa.

18. B uéM 0c00E€HHOCTh METOJJOB HAX0XKJICHUSI ONPEIEIEHHBIX MHTErpaloB?

19. Yto Takoe HecOOCTBEHHBIEC MHTETPAJIBI M KAKUX BUIOB OHU OBIBAIOT?

20. KakoB reoMeTpHyeCcKil CMbICIT HECOOCTBEHHBIX UHTEIPAJIOB?

21. ChopmynupoBaTh TEOPEMBI O CXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB C OECKOHEYHBIMH
npezenaMy U OT Pa3pbIBHBIX (QYHKLUI.

22. 3anucath (OPMYIIBI ISl BBIYUCIICHUS: TUIOIAAH (PUrypbl, 00bEMa Tella BpaleHusl, ITHHBI
JIyTH KPUBOM.

23. 3anucatp  (GopMyabl  NPUOMIKEHHOTO  BBIYMCICHUS  ONPEACTIEHHOTO HWHTErpajia:
IpSMOYTOJIbHUKOB, Tpaneuuii, CUMIICOHa.

24. TlpuBecTH TpUMEpPHl HCIOJIB30BAaHUS HMHTETPAIBHOTO HWCYMUCICHUS TPU PEIICHUH
SKOHOMHUYECKHUX 3a]1ay.

25. Yto Takoe kpuBas JIopeHIia OTHOCUTEIBHOTO PAaCHpeAeIeH s J0X0aa?

26. Yro Takoe korxppuuueHT />keHHN HEpaBHOMEPHOCTH paclpeeieHus 10xoaa?

Pazgen S. udpepenuunaibubie ypaBHeHUS
Kakoe ypaBHenue HaszbiBaeTcsa auddepeHnnanbHbM ¥ Kak Haitu ero mopsaok? IlpuBectu
IIPUMEPBHI.
Hatb omnpeneneHue OOLIEr0 M YaCTHOIO pEHIeHMM, OOILIero M YacTHOro MHTerpaia
nuddepeHInaTbHOTO YPaBHEHHUS.
Kak naiitu quddepenunanbHoe ypaBHeHuUE 1o ero pemenuto? [Ipusectu npumepsl.
Kakoe nmuddepenunansHoe ypaBHEHHE Ha3bIBAa€TCs YpPAaBHEHHEM C Pa3/eisIOIUMUCS
[IEpEMEHHBIMU?
Kakas ¢yHK1IMS Ha3pIBaeTCs OAHOPOAHOM?
Kak onpenenuts nopsinok uamepeHus: oqHopoHou pynkunu? Ipusectu nmpumepsl.
C momoIpo, Kakoil 3aMeHbl NMEPEeMEHHBIX pelalTcs AudQepeHnranbHble YpaBHEHUS C
OJTHOPOJHBIMU (PYHKIMSIMU?
Kakoe nuddepennmansHoe ypaBHEHNE Ha3bIBACTCS JTMHEHHBIM?
Kakas nmoncraHoBKa HCIIONB3YETCS IPU pELICHUH JIMHEHHOTO T pepeHnalbHOr0 ypaBHEHUS
IIEpBOro nopsiaka?
B uém cyTh MeToa Bapuauu Npon3BOIbHON OCTOSIHHON ?
Kaknmu cnoco6amu MOKHO peluTh ypaBHeHue beprymim?
Kak npoBeputb, 4T0 ypaBHEHHE SBIISIETCS ypaBHEHUEM B MOJIHBIX U depeHinanax?
Kak pemaercst ypaBHeHue B ONHBIX Auddepennuanax?
3anucarh 00U BUA JMHEHHOTO AU PepeHInanbHOro ypaBHEHUs N-T0 MopsiIKa.
3anucaTh OOIIMN BUJ XapaKTEPUCTHUECKOTO YPaBHEHUS Ul JIMHEHHOro 1 depeHnnanbHoro
ypaBHEHHUs N-TO MOpsIIKa.
Kak HaxomuTcsi oOiiee pemieHHe OJHOPOAHOTO U HEOAHOPOAHOro IudQepeHInanbHOTo
ypaBHEHUs N-TO nopsaKa?
Yro Takoe MOZENIb ECTECTBEHHOI'O POCTA BBIITyCKa?
Yro Takoe quHaMu4deckas Moneib Kelnca?

Pa3znen 6. Psaabl
UTO Ha3bIBaE€TCS YUCIOBBIM PAJIOM?
Kakumu criocobamu MmokeT OBITH 3aaH ps?
Kaxoii psin Ha3pIBaeTcst cXoasummcs?
UTto Takoe yaCTUYHAs CyMMa psAJia U 9YTO TaKOe OCTATOK psiia?
Kakumu cBoiictBaMu 001a/1a10T CXOSIINECS YUCIOBBIEC PSABI?



CdhopmynupoBaTh HEOOXOAUMBIN MPU3HAK CXOJAUMOCTH YHCIOBOTO Psifa.

Kak ucnonb3oBath cineacTBre He0OX0IMMOTO MPU3HAKA CXOJUMOCTH YHCIIOBOIO Psijia.

CdhopmynupoBaTh IpU3HAKA CPABHEHUS 3HAKOIIOJIOKHUTEIBHBIX YHCIOBBIX PSIOB.

ChopmynuposaTs npusHak J[anambepa cXoquMOCTH YUCIOBOTO psija.

10. CpopmynupoBaTh HHTETpaIbHBIN npu3Hak Komm.

11. ChopmynupoBaTs paaukaibHbIN npu3Hak Koy,

12. CpopmynupoBaTh HEOOXOIUMBIEC U JOCTATOYHBIE YCIIOBHS CXOAWMOCTH CTEIIEHHOTO psiaa K
(GbyHKIUY, 7151 KOTOPOM OH COCTaBJICH.

13. 3anucars psig Telinopa u €ro 0CTaTOYHBIN YJICH.

14. 3anucatp psax MakiiopeHa v ero OCTaTOYHBIN WICH.

15. 3anucats pasnoxenus B psg Makiopena Gynkmuii: €, sinx, cosx, (1+x)”,

In(1 + x), arctgx, arcsin x .

TeMaTnka rpynnoBbix JMCKYCCHH
Pazpen 1. BBenenue B MaTeMaTHUECKHUH aHAJIN3
1. TlpuBecTu mpumep MOCIeA0BATEILHOCTH HEOTPAHUYCHHOM CBEPXY U CHU3Y.

2
. 3n
2. Jlokasatk, HCIIONIB3YS onpedenenue npedena nociedosamensrocmi: 1im
n—0 n —_

=3.

3. Iycrs lima, =a, limb, He cymecTByeT. MOryT I IMETh IIpeJieN OCIEI0BATEIbHOCTH:

n—>o0 n—>0

{a, +bn},{anbn},{z_n}?

n

4. ChopMynupoBarh Ha A3BIKE £ —O OINPEACICHUE: lim f (x)=+o0.
5. CdopMynupoBaTh Ha S3bIKE £ —O ONpPEAECICHHE: 1{133 f(x)=2. CdhopmynupoBars Ha sA3bIKE
=0 ompenenenue: lim f (x)=—o0.
Pasnea 2. luddepennnanbHoe ncuucjaeHne pyHKIMN 0JHOH NepeMeHHOo

1. Yto MOXHO cKa3aTh O UM EPEHIMPYEMOCTH CyMMBI | (x)+ g(x) B Touke X =X, ecind, B
ITOH TOYKE:

a) byukuus f (X) muddepeHumpyema, a GyHKIUA g(x) He TuddepeHpyema;

6) 06e Gpynkuun f (x) u g(x) He TMPPepeHnpYyEMBI.

2. Iyctb Qynkuus f (x) nuddepenupyema B Touke X u f (xo)i(), a QyHKIMA ¢ (X) HE
maddepenupyema B dToif  Touke. JloKa3aTh, 4YTO MNpOU3BEAEHHE [ (X) g(x) SIBJISICTCS

HenupdepeHuupyeMbIM B Touke X .

3. Hcxons u3 onpeneneHus Npou3BOJHOM, 10Ka3aTh, YTO

a) MpoU3BOIHAs epuoanyeckoil nuddepenupyemont GyHKIUU €CTh PYHKIUS TEPHOIUUECKas;
0) npousBoIHast YeTHOM quddepeHnrpyeMoit GyHKINU ecTh (YHKINS HEUETHAS;

B) IPOU3BO/HAs HEUETHOU AuddepeHurpyeMoil yHKINU ecTh QYHKIIUS YeTHas.

4. JlokasaTh, 4To eciu QyHKuus f (X) maddepentupyema B Touke x=0 u f (0):0, TO

#(0)=tim I )

x>0 X
xsin(1/x), x =0,

5. Jlokazarb, 94TO MPOW3BOIHAS f'(O) HE CYILIECTBYET, €CIIU f( x) :{
o, x=0.



Pa3nea 3. lu¢pdepennuanbHoe ncuuciaeHne GyHKIMi HECKOJIBKUX NepeMeHHbIX

1. Cymectsyer 1u npegen lim >~ ?

x—0
0 Xty

2. Tlpusectu npumep pyHkuuu z = f (x, y ) Pa3pBIBHOM BJIOJIb THIIEPOOTIBL X1/ = 6 -

3. Tlpusectn npumep ¢yHkuuun Zz=f (x,y), UMEIOIEH YacTHBIE MPOU3BOJAHBIC, HO
HenupdhepeHuupyeMoil B HEKOTOPOil TOUKe.

4. Tlpusectu npumep Gyukuuu [pusectu npumep Gynxiuu z = f (x,y ) , ILIs1 KOTOpOH Zzy % Z;'x

5. BbiBecT npubmkEHHy0 GopmyIry f(x0 +Ax, Y, + Ay) x f(xo,yo )+ df (xo,]/o) H yKa3arh eé

F€OMETPUYECKUI CMBICTT.
Paznen 4. UnTerpaJnbl
1. Jloka3zatk, 4TO niepBooOpa3Has 4€THON GYHKINH — QYHKIHMS HEUETHAS.
2. Moxer nu cymMMa JBYX HEHHTETPHUPYEMBIX Ha OTpe3ke (PyHKIWU OBITh MHTETPUPYEMOW Ha

3. [IlpuBectu mpumep HEMHTETPUPYEMON (HYHKIIHH.

1 . 2 1 .
= sinx sinx
4. Kakoil u3. MHTErpajioB OOJIbIIE: J'( j dx Wi I dx?
X X
0 0

5. Mycrs f (x) — HemnpepbiBHAs neproauyeckas (GyHkuus ¢ nepuogom 1 . Jlokasars, 4TO

a+T

J. f(x)dxzi.f(x)dx.

Pazgen S. {uddepenuunaibubie ypaBHeHUs
1. Kpusas mpoxomut uepes touky A(2;—1) u obnamaer Tem CcBoHCTBOM, uTO YrJIOBOi

KO3 QUIMEHT KacaTelIbHOU B JII000H €€ TouKe MPONOpLUOHATIEH KBaJpaTy OPANHATH TOUKH KaCaHUs
¢ K03 PULHUEHTOM NIPONOPLUUOHAILHOCTH p = 3. HaliTh ypaBHEeHUE 5TOH KPUBO.

2. ®upMa MOArOTOBMJIA JJs pealu3allid HOBBIM HpoAykT. s ero mnpoaBwkeHHs Obuia
MPOBEICHA pEeKJIaMHAasi KaMIlaHUs, B pe3yibTrare KoTopo o HoBuHKE U3 10000 moTeHIMaIbHBIX
nokymnarene y3Hamu 2500 yenosek. Ilocie 3TOoro ceeieHuss 0 HOBOM TOBApE PACIPOCTPAHSIIOTCS C
MIOMOUIBIO Tepeadyl HMHQPOpMAlUMU OT OJHOrO 4YelloBeka K jApyromy. Cuuras, 4To CKOPOCTh
pacrpocTpaHeHHst MFH(QOpMaIK O TOBAape MPOMOPIHOHAIBHA YUCITY HOKYIaTeNeH, He 3HAIOLIHUX O HEM,
OTIpEETUTh 3aKOH PacIpOCTPAHEHUs PEKIAMHON HH(POPMAIH O JaHHOM TOBape.

3. Hacenenune ConHeuHoro ropoja yzasomioch 3a nepuoz ot 2000 go 2020 roxa ¢ 100000 o
200000 yenoBek. CumTas, YTO CKOPOCTb NMPUPOCTa HACEIECHMS MPONOPLHUOHAIBHA €r0 HATUYHOMY
KOJIMYECTBY, ONPEIEINTh 3aBUCUMOCTb KOJINYECTBA HaceleHuss COIHEYHOT0 rOpoa OT BpPEMEHH.

4. TemmnepaTypa BbIHYTOr0 U3 neuu xJjebda B TeueHue 11 = 20 MuH nagaet ot to = 100 °C go t1 =
60 °C. Temneparypa okpysxkaromero Bo3ayxa te = 25 °C. Yepe3 kakoe BpeMsi OT MOMEHTa Hadajia
OXJIaKJEHUS TeMIiepatypa xjiebda moHu3ures 1o te = 30 °C?

5. MortopHas JIoAKa JBIKETCS B CIIOKOWHOM BOJIE CO CKOPOCThIO 5 M/cek. Ha momHoM Xomy ee
MOTOp BBbIKJIIOUaeTcsi U 4epe3 40 cek mociie 3TOro CKOPOCTh JIOAKH YMEHbIIaeTcs 10 2 M/Cek.
Onpenenuts CKOPOCTb JIOAKHU YEPE3 2 MUHYTHI IOCIIE OCTAHOBKH MOTOPA, CUNTAs!, YTO COIPOTUBIICHHUE
BOJIbI IPONOPIIMOHATILHO CKOPOCTH JIBUXKEHUS JIOAKH.

Pa3neu 6. Psigbl

1. Psansr Zan u an cxondarcs. Jlokazarsb, 4To psf ch cxoaures, ecmu A, ¢, < b,, .

n=1 n=1 n=1



2
2. Pan Zan (an > 0) cxoautcs. JlokazaTe, 4TO pAn ZLln Toke cxomutcd. Iloka3aTe, uTo

n=1 n=1

o0OpaTHOE YTBEPKJIECHUE HEBEPHO.

bn

3. Psagsl Zaﬁ u Zbi cxoaarcs. [loka3are, 4To psijg Z

n=1 n=1 n=1

a, TOXKE CXOAUTCA.

4. Pf[I[BI Z 11” nu z bn CXOOATCA. I[OKa?)aTB, 4To pAa Z(ﬂn + bn) TOXKE CXOOAUTCH.
n=1 n=1 n=1

0 . an o0
5. Ilyctb psin E a, cxomutes u lim _b =1. MoHO 111 yTBEpK1aTh, YTO CXOAUTCS PSII E b,
n—0

n=1 n n=1

0 _ n © _1 "
? Paccmorpers nipumep Zﬂ u z qul
n=1

\/; n=1 \/Z n

1.
Kpurepun ouenku (B 0asiax):
- 10 GamoB mo pe3ynabTaram ompocoB u 10 OamuioB 3a ydacThe B TPYIIOBBIX JUCKYCCHSIX
BBICTABJISIETCSl 00yYaroIeMycs, €CIIM OH MPAaBUIIBHO U MOJHO OTBEYAET Ha BCE BONPOCHI U AKTUBHO
Y4acTBYET B JUCKYCCHUHU, IEMOHCTPUPYS BHICOKYIO CTOCOOHOCTh TOHUMATh MPOOJIEMbI U KPUTUUECKU
UX aHAJIW3UPOBaTh, MPOJAEMOHCTPUPOBAH BBICOKUH YPOBEHb MOHMMAHUS MaTepuana; MPUHUMAeT
000CHOBAHHBIE ONTHMAJIbLHBIE peuicHusd; YPOBCHb OCBOCHUA KOMHCTGHHI/Iﬁ COOTBCTCTBYCT
IPOABUHYTOMY YPOBHIO.
- 5 - 9 OamoB Mo pe3yiapTaTaM ONpPOCOB U 5 - 9 OanIoB 3a yyacTHe B IpPYIIOBBIX JUCKYCCHSX
BBICTABJISIETCSl 00YJArOIIEMYCsl, €CITH OH YaCTUYHO MPABHIILHO W/WIIM HETIOJTHO OTBEYAET Ha OOJIBIIYIO
9acTh BOIPOCOB W SMU30JIMYECKHA YYaCTBYET B JUCKYCCHUH, JEMOHCTPHPYS XOPOIIYIO CIIOCOOHOCTH
MOHUMAaTh MPOOJIEMBbl U KPUTHUECKH MX aHAJIU3UPOBATh, MPOJEMOHCTPUPOBAH XOPOLIUI YpOBEHb
IIOHUMaHWA Marcpuajia;, MPUHUMACT 000CHOBaHHBIE ONTHUMAJILHBIE peuicHrA; YPOBCHbL OCBOCHUA
KOMIIETEHIMI COOTBETCTBYET MOBBILIEHHOMY YPOBHIO.
- 1 - 4 Ganna mo pesynbraTam omnpocoB W 1 - 4 Gamia 3a yyacTHe B TPYHIOBBIX JIUCKYCCHUSX
BBICTABJIIACTCA 06y11a10meMycs[, €CJIM OH HaCTUYHO ITPaBHUJIbHO W/WJIA HETIOJIHO OTBEYAET Ha HCKOTOPLIC
BOMPOCHI U PEAKO y4acTBYeT B JMCKYCCHH, JIEMOHCTPUPYS HEBBICOKYIO CIIOCOOHOCTbh IMOHHUMATh
poOJIeMbl U KPUTUYECKH HUX aHAIU3UPOBATh, MPOJEMOHCTPUPOBAH CPEAHMNA YpOBEHb MOHUMAaHUS
MaTepuaia; MPUHUMAET He Bcerja OOOCHOBAaHHBIE ONTHMANIbHBIE PEIICHUS; YPOBEHb OCBOEHUS
KOMIIETEHIIHI COOTBETCTBYET 0a30BOMY YPOBHIO.
- 0 6amioB Mo pe3yapTaTam onpocoB U 0 0ayuIoB 3a yyacTHe B IPYNIOBBIX JUCKYCCHSX MO Ka)KIOM
TeMe BBICTaBIIsIETCS 00yUaIOLIEMYCsl, €CJI OH HE OTBEYAeT Ha BOMPOCHI U HE yUacCTBYET B AUCKYCCHH,
ACMOHCTPHUPYA HECIIOCOOHOCTL ITOHHUMATh HpO6J’IeMI)I U KPUTUUYCCKHM HX AHAJIMU3UPOBATH,
MIPOIEMOHCTPUPOBAH HU3KUI YpOBEHb MOHUMaHUs MaTepuasa. KommneTeHnu He copMHUpPOBAHBI.
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3ananus 11 TEKyLIero KOHTPOJIst

KommuekT 3aganuii 1JIsi KOHTPOJIbHOH PadoThl
Nuaukaropsl goctuxkenust OIIK-2.1

3amaHus I TEKYIero KOHTPoJIst

Tunossle 3a1aHNs VI KOHTPOJILHOW PadoThI:
WNunukatoper noctmxenus: OIMK-2.1.

KonTpoabsHas padora Nel

Bapuanm 1
l. BI)I‘-II/ICJ'H/ITI) npe,uem)l, HEC HCHOHL3yH npaBHna .HOHI/ITEU'I)IZ
-3n
Al (B3
lim
H—>+0 57’[ + 1
B) 7 2
) x°-3x-4
hm B R ——— 2,5 dauia
-1 x* —4x+3
B) _ sin2x-ln(1+x)
lim
-0 1-cos8x
2. BbIuucuTh mpeielisl, HCToJIb3ys npaBuia Jlonurans:
X —-X
. et —e -2x 1 1
A) im——F B) Iim| ——— 2,5 bamia
=0 x—sinx =1 x-1 Inx
3. UccnenoBath (yHKIHIO HA HENPEPHIBHOCTH U ONIPEICIIUTh XapakTep e€ TOUeK pa3phiBa:
2
x°=3x+2
Y= - 2,5 bamia
x°—4x+3
4. HaiitTi npon3BOJHBIC YKA3aHHOTO MOPSIKA IS (DYHKITHIA:
2x+1 x+7
A) y= ,y'=? B) |y= ,y'="7? 2,5 Gamna
Inx 1-2x
Bapuanm 2
1. BLI‘{I/ICJ'II/ITL HpCZ[eJ'IBI, HEC I/ICHOJ'ILSYSI npaBHna HOHI/IT&J’IHZ
A) n2+n+1
. (n*+1
lim >
n>+o| 1T 4 5
B) 7 2
. X"+ 3x -4 2.5 Gamia
111?51 T2 4 A '
=1 x“+4x+3
B 1 sin2x-In(1+x)
im >
=0 T—cos8x—x
2. BbIUnCIIUTh Mpe/Ielibl, HCIOJIb3ys npaBuia Jlonurais:
. et +e =2 ) 1 1
A) lim——~— B) | lim - 2,5 Gaa
=0 xT—tgx =1\ x+1 sinzx
3. MccnenoBarh (yHKIHMIO HA HENPEPHIBHOCTH M ONPEICIIUTE XapakTep e€ TOUeK pa3phiBa:
xP+x-2
= 2,5 damna
x |x — 1|

4. Haiit pOn3BOIHBIE YKA3aHHOTO MOPSIIKA TS (DYHKITHIA:

11



A) yx+l o, B) €7 iy

== Y= = oy 2,5 bamna
sin x 1-e
Bapuanm 3

Ne 3aganmne
1. 2,5 6amna

Haiitn oGnacts onpenencHus QpyHkumu: y = @ .

x—2

2. 4 + 5x—l 2,5 bamna

B , v I clim ————

BIYUCIIUTH Hpe,uen HE UCNOJIb3VA HpaBI/UIO onurainda ot 5 ] 23x N 7 ] 5x
3. 2
e
Boruucnuts npenen, ne ucnonsb3ysa npasuio Jlonurans: lim -
X—>0 x —
4. | UccrenoBaTh (pyHKIHIO HA HETIPEPHIBHOCTE M 0XapaKTEPU30BaTh €€ TOUKH pa3phIBa:
_x*-9
lx+3|

5. . Insin2x 2,5 6ama

Brraucnuts Mpeacit ¢ nomouibto TipaBuiIa Jlomurans: llm—_ .

-0 Insinx

6. . 5x?+6x+1

Borumnciants npegen: lim——

x—-1 X
COS—
2

7. o " _ X 2 2 . 2 _ 2 2,5 baima

Hairn f" (%, ), eom f(x) =€ (cos 2x +2sin2x),x, =7 /2.

Kpurepun ouenku (B 0ai1ax) (3a 0JHO 3aJjaHNe U3 YeThIpPeX):

- 2,5 Oamnma BBICTAaBISIETCS OOydYalOMIEMYCs, €CJIM OH 3aJlaHWe PElIMJ BEpHO, B TOM Yucie 0e3
apu(pMeTHYeCKUX OMMOOK, C MPUMEHEHHEM CBOWCTB U (OPMYI, JEMOHCTPUPYS NPOJBUHYTHIN
YPOBEHb OCBOCHHS,;

- 2 GaJa BBICTaBIISIETCS 00Y4aIOIIEMYCsl, €CIIM OH IIPU PEILICHUH 3a/1aHUs JOIYCTUI apu(pMeTHIECKHE
OomMOKHM, HO MPHUMEHHJI BEpHbIE CBOMCTBA M (OPMYINbI, JAEMOHCTPHUPYS MOBBIIICHHBI ypPOBEHb
OCBOEHHS KOMIICTCHITHH;

- 1 Gamn BeICTaBIAETCS OOYYAIOMIEMYCS, €CITM OH YaCTUYHO IMPABHIBHO H/WIM HEMOJHO PEIInT
3aJJaHKe, IEMOHCTPUPYS 0a30BbI YPOBEHb OCBOCHUS KOMITETEHIINH;

- 0 OamoB BBICTaBIAETCS OOYYalOLIEMYCS, €CIM OH HE pellWl 3aJaHue, KOMIIETCHLUH He
c(OpMHUPOBAHBI.

KonTtpoabnas pabora Ne2
Bapuanm 1

2

3 X N
Uccnenopars dynximio ¥ =2Inx" —5x+— na MonoToHHOCT ¥ yKa3aTh eé
1. 2 2,5 bamna
TOYKHU JOKCTPECMyMaA, OIPCACIIUTL XapaKTCP BBIIYKIOCTU U a6CI_[I/ICCBI TOYCK

neperu6a rpaduxa 3Toil GyHKINU.

3
x’ -1
2. Onpenenuts ypaBHEHHUS aCUMIITOT rpaduka GyHKIUU Y = m . 2,5 Gamra
X —oX—
Hcnonb3ys mnonHblii nuddepeHnnan, HaWTH NOpHOIMKEHHOE 3HAYCHHE
3. 0,97 2.5 Gawta

BhIpaXkeHus arctg

1,02
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42 2
4. | ViccnenoaTh Ha sKcTpeMyM dyHKImIO Z =X —X —2xy—8x+y” +8y. 2,5 Gamna
Bapuanm 2
Hccnenosate QynHKIMIO y = x +arctgl Ha MOHOTOHHOCTbH M YKa3aTh €€ TOYKH
1. x 2,5 6amna
IKCTPEMyMa; ONPEACIUTh XapaKTep BBITYKJIOCTH M aOCIMCCBhI TOYEK meperuba
rpaduka 3Toi GyHKITUH.
x*+7x-8
2. | OnpenenuTh ypaBHEHHs aCHMIITOT rpaduka GpyHKIUE Y = a1 2,5 Ganna
X —oX—
Ucnone3yss monublii  nauddepennman, HaWTH NOpuUOTIKEHHOE 3HAUYCHUE
3. 3 0,08 2,5 bamia
BBIPAKCHHS \/3-1,99 +e .
4. | Hcenenosars Ha skctpemym QyHkumio Z = - 5X2 + 6xy - 18y2 + 6x - 18y . 2,5 Gama

Kpurepun ouenku (B 0as1ax) (3a 0AHO 3aJjaHNe U3 YeThIPeX):

- 2,5 Oayma BBICTABISIETCS OOyYAIONIEMYCs, €CIH OH 3aJaHHe

pelmua BEpHO, B TOM 4wucie 0e3

apudmeTnyecKkux OMMOOK, ¢ NMPUMEHEHHEM CBOWMCTB U (OpMyN, IEMOHCTPUPYS MPOABHHYTHIM
YPOBEHb OCBOCHHSI;

- 2 Gasuia BBICTABIISICTCS OOYUAIOMIEMYCs, €CIIM OH IIPU PEHICHUH 3aJaHHsI JOIYCTHII apu(METHIECKHIE
OMIMOKY, HO TPUMEHWJI BEPHBIE CBOWCTBA M (HOPMYIBI, AEMOHCTPUPYS IOBBIIICHHBIH YPOBEHb
OCBOCHHS KOMIICTCHITHH;

- 1 Gamn BeICTaBIAETCS OOYYAIOUIEMYCs, €CIM OH YaCTUYHO IMPABHIBHO W/MIM HETOJIHO PEIInI
3a7iaHue, IEMOHCTPHUPYS 0a30BbIi yPOBEHb OCBOCHHUSI KOMIIETEHIIHH;

- 0 OauoB BBICTABISIETCS OOYYAKOLIEMYCs, €CIM OH HE pelIMi 3aJaHhe, KOMIICTCHIMH HE
c(OPMHPOBAHEI.

KonTtpoabHnas paora Ne3

Bapunam 1
1. e 2,5 6anna
A) BeraucanTb, HHTETpUPYSI [0 4aCTSM: I(Sx - 5)In xdx .
1
B) Beraucnuth nHTErpat, Hogo0paB MOAXOISIIYIO 3aMEHY ITepeMEHHOM:
J- x*dx
x*—4x* +13°
2 4x* +12x-10 2,5 banna
BrrumcnuTe HHTETpAN OT pallMOHATBHOHN TPOOH: I dx
(x—=2)(x+1)(x+3)
3. /4_x2 2,5 6anna
BLI‘{I/ICJ'II/ITB HHTerpan: J.— dx .
X
4. . . . -9 2 2,5 banna
Haiiti nnomaap Tol GUryphl, OorpaHUYEeHHON THHUSIMHU Xy = 4, y =4LZ—X ,2x— 3]/ =10
5 KOTOpaSI CO,Hep)KI/IT Ha4vajio KOOp,HI/IHaT.
Bapunam 2
1. NG 2,5 banna

A) BBIUUCINTD, MHTETPUPYS TIO YACTSIM: J (2x + 1) arctg xdx .
1

B) Beranciute wHTETpa, noJoopas MoIXo/sIIyt0 3aMeHy IIepeMEHHOM:
I sin xdx

cos’x—4cos*x+13
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2. . ¢ x¥+2x-10 2,5 banna
Bpluucnauts MHTErpall OT pauoHaIBHON Apoou: I 5 dx .
(x—2) (x+1)
3. dx 2,5 banna
BeruncnuTh MHTErpAI: J.— .
o[V )
4. . . . 02 2,5 banna
HaiiTu niomais Toi Gurypel, orpaHudeHHol munnamu xy =4, Y ==X, 2x -3y =10
, KOTOpas CONEP>KUT HA4ajI0 KOOpAUHAT.
Bapuanm 3
Ne 3apnanne
1. Brruncnuts HHTETpAN, MPeodpa3oBaB MOIBIHTETPATLHOE BRIPAKCHHUE! J' (5x +4.27F )2 dx . 2,5 bayna
2. dx
BepHro 1 BeI4nciicH HHTETPa (OTBET 0OOCHOBATH): I— =2In \/; +Co
Jx
3. dx 2,5 6anna
BriOpaB moaxoasiyto 3aMeHy IepeMEeHHON, BBIYUCIUTE HHTErpall: J‘ .
Jx(x+3)
4, IIpumeHsist THTErpUPOBaHKE 110 YACTSAM, BBIYUCIUTH HHTETPAL: I(3x - 1) arctg xdx .
5. 4x2 _11x+10 2,5 6amia
BrruuciuTh HHTETpa OT palloHAIBHOM npodu: J. 3 > dx .
x’=2x"—-4x+8
6. Beruncnuts uHTErpa: '[COS4 xdx . 2,5 banna
£ —4x-2
Brruncnuts uHTErpa: '[2— dx .
Vx©+10x -1

Kpurtepun onenku (B 0aa1ax) (3a 04HO 3aJaHHe U3 YeThbIpeX):

- 2,5 Ganna BhICTaBIseTCS OOyyaroUleMycs, €CIM OH 3aJaHMe pElIU BEpHO, B TOM uHcie 0e3
apu(pMeTHYeCKUX OMMOOK, C MPUMEHEHHEM CBOWCTB U (OPMYI, JEMOHCTPUPYS NPOJBUHYTHIN
YPOBEHb OCBOCHHS,;

- 2 GaJa BBICTaBIISIETCS 00Y4aIOIIEMYCsl, €CJIM OH IIPU PEIICHUH 33/1aHUs JOIYCTUI apu(pMeTHIECKHE
OomMOKH, HO MPHUMEHHJI BEpHbIE CBOMCTBA M (OPMYINbI, JAEMOHCTPHUPYS MOBBIIICHHBI ypPOBEHb
OCBOEHHS KOMIICTSHITHH;

- 1 Gamn BeICTaBiIAETCS OOY4YarOLIEMYCsl, €CIUM OH YAaCTUYHO IPABUIBHO W/WIM HENOJIHO PEIInI
3aJJaHKe, IEMOHCTPUPYS 0a30BbI YPOBEHb OCBOCHUS KOMITETEHIINH;

- 0 OamnoB BBICTaBIAETCS OOYYalOLIEMYCS, €CIM OH HE pellWl 3aJaHue, KOMIIETEHLUH He
c(OpMHUPOBAHBI.

KonTpoubnas paGora Ned4

Bapuanm 1
BobruncnuTh HeCOOCTBEHHBIN MHTETPAJ WK JOKa3aTh €r0 pacXOAUMOCTh: 2,5 banna
T dx
DX +4x+3
, sinx 2,5 banna
Pemmtes muddepennmansHoe ypapaenue: §' + —==0.
3y +6
2 2,5 banna
A
Pemmte nuddepennmansHoe ypaBHeHHe: Y =5 —9 =+
X X
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4. | Haiitn 9actHOE penieHne AudepeHInaIbHOr0 YpaBHEHUS, YIOBICTBOPSIOIICES 2,5 banna
HaYaJIbHOMY yCIIOBHIO:
,y 12
L=
x X
y(1)=4
Bapuanm 2
1. | BeraucauTh HECOOCTBEHHBIN HHTETPAN WM JOKA3aTh €0 PACXOJIUMOCTb: 2,5 banna
T dx
45t +4x-1
2. 2,5 6
Peunts muddepenumansuoe ypasuenne: Y ++/3x—1cos’y=0. o
3. 2 2,5 banna
oYY
Pemmts quddepenmansHoe ypaBHeHue: Y =5 —=
X X
4. | Haiitu yacTHOe perieHue qudGepeHaIbHOr0 YPaBHEHUS, YIOBICTBOPSIONICE 2,5 banna
HaYaJIbHOMY YCIIOBHIO:
S _
y=—=x4y,
X
y(1)=4.

Kpurepun ouenku (B 0as1ax) (3a 0JHO 3aJjaHNe U3 YeThIpPeX):

- 2,5 Oamnma BBICTaBISIETCS OOydYalONMIEeMYCs, €CJIM OH 3aJlaHWe PElIMJ BEpHO, B TOM ducie 0e3
apu(pMeTHyecKuX OUMOOK, C MPUMEHEHHEM CBOHCTB U (OPMYI, JIEMOHCTPUPYS NPOJBUHYTHIH
YPOBEHb OCBOCHHS,;

- 2 GaJna BbICTaBIISIETCS 00Y4aIOIIEMYCsl, €CIIM OH IIPU PEILICHUH 33/1aHUs JOYCTUI apupMEeTHIECKHE
OomMOKHM, HO MPHUMEHWJI BEpHbIE CBOMCTBA M (OPMYINbI, JAEMOHCTPUPYS MOBBIIICHHBI ypOBEHb
OCBOCHMS KOMIIETEHLINH;

- 1 Gamn BeICTaBIAETCS OOYYAIOUIEMYCs, €CIIM OH YaCTUYHO IPABHIBHO H/MIM HENOJHO PEIInII
3aJJaHMe, IEMOHCTPUPYS 0a30BbI YPOBEHb OCBOCHUS KOMITETEHIINH;

- 0 OamnoB BBICTaBIAETCS OOYYalOLIEMYCS, €CIM OH HE pellWl 3aJaHue, KOMIIETEHLUH He
c(OpMHUPOBAHBI.

Tunoeovie pacuemHo-aHaiumuiecKue 3a0aHUA

HajiiTu npeaebl, He NpUMeHsAs npaBuio JlonuraJs:

) x> -1 . 2—x-3 {3 -2n+64n°
Dalim;s——7: Olim~—p5 = »®lim ARaiii

x—1 x—7 n—»o0 %/25 +n+ 1’14

r) im(4n® +2 -2n)

n—»o0

x* -8 Jx -1 3 +-Bn +In*
2 m-———: 0 lim-—-——: 1 ;
)2) IHPsz—x—H ) 1gpx2+5—6 > B) lgp 1+n

r) lim(w/n —n® +2)

n—oo
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x’ +2x . 2xX°-T7x—4 . 3n’+4+n.
alim— g3 0 lim—7=—— ¥® llm%'

x—>-2 x—4 =%
r) lim7n-~49n* -2)
e Nrery o i
4 - v = 1 —_— B 1 1
Jolim7 550 Olm—5— »lim—;

r) [im(V4n® +5 -2’ -1)

n—o0

x® +64 2—+Jx— . 3n° —4
—_— ’ B )
Do) lim=r 50 O lima ., 16 )135517_6%%%
r) im®n® +6 —n)
2x* —5x-25 T—vx*+x+1 2n+4nn
6) a — 5 0) 14 : B) i —e N
Yy lim—o"5 O lim—5, Hm 7o
1) lim®9n* +n+1-3 n2+g+1)
2x% +x-21 1-vx+5 n>+Jn? -1
7)a ——; 0 ;. B) 1§ X
) lim=z— = Olim=—57 ® limy e
r) lim(\/4n2+8n+1—2x/n2+2n—1)
8)a) [ x> +4x+3 6) Ii VP +3x7 +4-2 ) 1i n+3Jn?+1
;LI};I x>+27 7 }gl x? ’ }gl 1+ +2
r) lim(n—+n®+1)
x?+2x Jx =2 . 3n+int+2.
. . B :
%)) I}E}x +6x+8° )1}31 x’-8 )1359 n+n+1
B lim(n=3-n+4)
-2x-3 Vx*+9-3 n? —n
10)0) lim* =222 6) Em 2%, B 1y o
)®) hgl -27 ) llgl X’ —x ) IHPMM
r) im@Vn+3-v4n+1)
3x? -5x+2 . Nx+3-1 . n+3

11) a) hm —4x+3 "’ 0) 1}5‘ FEP ) lggll+\/ﬁ+\/2n2+3’
r) [im3n-+v9n*-5)

n—o
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2% +3x+2 Jx+1-2 3n* +3n
12 . . . . ’
I limysnt Olim=aTg ® lim et

x—>-2

r) imW9n -7 -3Jn+4)

x-12 Nx+2-2 3+n
13) a —_— ——; B) i X
9 lim s e O lim Mim e

r) im2v3n-1-v12n+7)

n—ow

x* +5x x+8-3 n+§/;
14) a B [T G AR S PN o (R
) @) lgrsl 2-25" ) lglll 2x* +5x -7 ) 1321\/4n2+2n+4

r) lim®9n® -7 —3n* +4)

n—ow

¥ +1 N2x—-2 -4 21n° —2n+10
15) a N ; B) 14 _
Ja im0 O lims g, 56 ® lim T

r) lim(2\/n2 +n—1-4n* +4n+3)

n—»o0

1. OxapakTepu3zoBaTh TOYKH pa3pbiBa JaHHOH QyHKIMN:

1 sm(x+2) 6 __sin(x—2) 11 _cos2x—1
) f0= e e ) f®= 2 510 ) f0=""00
2 =s1n(x +1) sin” 6x 12 _Cosx cos4x
) f@) x® +x 7) f(x)= gy ) £ —5x?
3 _ 1—cos6x sin”(x -2 13 _sinx—sin3
) £ x*—2x 8) f(x)= (4x+4) ) 1o x5y
4) f(x)=22x"1 9) f(x) M 14) f(x)=Sinx=sin2
X" —4x x* —4x 4—x

B sin® 5x sin (x.|.1) 15) f(x)zCOSZX—Cosx

5) f(x)_x3+4x2 10) f() 216145 x~+3x

16. VccnenoBarh (yHKIMIO HA HEMPEPHIBHOCTh M OMPENEIUTh XapakTep €€ TOoYeK
paspbIBa:

x, ecm x<0,
y=41-x, ecmm O<x<1,

1
—, ecm x>1.
1-x

I11. HaiiT f1{X) (mepBy10 NpOM3BOAHYIO JaHHON (PYHKIHM):
17



1) f(x) =In(arcsin 2x - x*)

2) f(x)=In(4"+4x) 7) f(x)=
3) f(x) =In(arctg(x’ -x%)) 8) f(x)
4) f(x)=sin(In(5x-x")) 9) f(x)

5) f(x)=In(x’ - cos3x)

6) f(x)=In(tg3x +x°)

arcsm (1-8x%)

_ 2arctg(3x2 )+2x3

sm

10) f(x) = cosIn(x +x?)

11) f(x)= ™2

12) f(x) =30
13) f(x) = arctg(sin(5x%))
14) f(x)=
15 f(x)=VGin3r 3%

5x —Zx)

In(4 - >5x)

IV. Haiitu f{X) (BTOpyI10 Npon3BoaHYyI0 (PYHKIHMH) B YKa3aHHOI TOYKe:

e*(cos2x+2sin2x),x, =7 /2

1) f(x)=
2) f(x)
3) f(x)=€"(2-sin2x—cos2x),x, =0
4) f(x)
5) f(x)
6) f(x)

(

(

= ¢ (2sin4x —cos4x),x, =7 / 4

e’ x+2) x, =0

e (¥ +x+1),x, =1

e (x’

=x(sinlnx-cosInx),x, =1

-3x+1),x,=0
7) flx

)
8) f(x)=

x(sinlnx +coslnx),x, =1

9) f(x)=In(x—x*-1),x, =2
10) f(x)=+/x —(1+x)arctg\x,x, =1
11) flx)=

12) f(x)
13) f(%)
14) f(x)=e™

x+In(l-e™), x,=0

In(vx +
x-In(1+e*),x,=0

x+1),x,=1

(x* +2x% +2),x,=0
In(1+x%)

15) f(x)=xarctgx— X, =1

V. HaiiTu 1nddepenunal nepsoro nopaaka GyHkuun r(x) B JAaHHOH TOUYKe

1) flx)=

arcsin 2x

J1-4x?

3) f(x)= ( +’;) , a=9

2) f(x)= , a=0

arcsm X

\/1x,

Vxt+1-x
Jx?+1 +x,

a=0

4) f(x)

a=0

5) f(x)=

1

9) f(x)=arctg ifll a=0

x2-1

10) f(x)=e**, a=1

X+ cos2x

11) fo= , a=0

1-2sinx

Q
I
e}

12) f(x)=

V4
1+sin 3x

cos? x
1+ctgx

13) f(x)=

, a=nr/4

18



. 2x
6) f(1)=cos 2V, 41 14) f)=sin 25 41

COS1+x/;’ x*+5x+8
Jx 26> -5
7 Y =1 :—, :0
) fx) BN 15) flx)=1—5 @
2x 3
8 e+ =0
) () 45 g

16. Bpruucnuth npuOMMKEHHO O€3 MCIHOJIb30BaHUS KaIbKYIsATOpa (TPUMEHSS
noJHbIH auddepeniman): \/3, 02°-2-0,98* .

VI. BelyucjuTh npeaeibl, UCIOJb3yA NMPaBUJI0 JlonuraJjs:

x®=3x%+7x— 5

1 x2el/*
)a) lim 5 5 e 0) 1%31

2x* +3x° —4x? —9x -4

. .2y
2)a) IH_I} 3x* +5x° +3x° +3x+2° 0) I}H}x nr
. x'+x*-3x*-5x-2 ) ,
3) a) 111_111 T o5 5 0 O hnolxz In(sin x)
2* 3 =
fa) lim=—; 0O limvxInx
x>0 X 3x x—=>+0
.X _e—x .
5) a) hrp o O limyin®x
In(1+x)-
6) a) hrp—; 0) limsinxInx
cos7x
7 : . 2 1/x
)a) 15% cos bx 0) l}ffolx
. sinldx ) »
8 a) IHP sin9x ’ 0) I}E}xe
ln(cos X)
9) a) 111‘%’1 ;6 im 0x *In*x
. sin7x-7sinx . s
10) a) 111’%1 2 ; 0) hnop/glnx
3x _1
11) a) hm t 6) lim~/x In(sin x)
x—0 x—>+0

12) a) l}gl%a 0) ljglxln(l—cosx)
. X’ =3x*+7x-5
13) a) [im * _Bxi4 s 0) 1imsin xIn(sin x)

x—>1

x—>+0
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x°—10x+9

40 lim—; 5+ 0 lim¥xInx
x—1 x—>+0
. In(x*-8) .
Bl Ll I
15)a) limy= 5 5 0 lim~ Inx

16) BurumcnuTh mpeaensl HociIea0BaTeIbHOCTEN:
-1 1 3 5
(n=1)(n+1)(n+3) (n+ ); 0) Iim(\/n2+n—\/n2—n).

no4a 1-3n*+4n’ >0

VII. s naHHo#l QyHKIMH £(x,)) HANTH YaCTHbIE IPOU3BOJHbIE IIEPBOI0O

MOPSAAKA M BBINUCATH MOJHbIN AU depeHunal nepBoro nopsiaka B TOUKe
M(1;-1).

1) flx,y)=e"" 9) f(x,y)=In(xy’+5x* ~y)
2) flx,y)=e 10) f(x,y)=e' >

3) f(x,y)=In(xy+5v~y") 11) f(x,y)=e "

4) f(x,y)=ev > 12) f(x,y)=e"""

5) f(x,y)=In(xy+ 5x° — 3) 13) f(x,y)= ln(y4 —3xy+5)
6) f(x,y)=In2x~y* +xy) 14) f(x,y) =In(4yx +y")
7) f(x,y)=e" " 15) f(x,y) =In(2xy ~x+y*)

8) f(x,y) — e5xy76x3+yz

VIII. s nanHoit GyHKIMH f(x,y) HAWTH: a) BEKTOP IrpagneHTa QyHKIHNH B

Touke M(1;1); 0) BeJMYHHY HAWJIEHHOr0 TIpajHeHTa; B) NPOU3BOJAHYIO 110
HaNpaBJEeHUIO B YKa3aHHOM TOYKe.

1) flxy)=x2x+6y  6) f(x,y)=yBx—y 11) f(x,y)=——

N, y
2) f(x,y)=y./5y—2x 7) f(x,y)=x43x+2y 12) f(x/y):—/7133_4y

3) f(x,y)=x/4y+5x 8) f(x,y)= J5yyfzx 13) f(x,y)= T 5y
y

1) F(r,y) = y 3=y 9) f(x,y) = x3fAx—y 14) f(x,y)= le—zy
o X x :L
5) f(x,y)=y4x+3y 10) f(x,y)= s 15) flry) = —7=— o
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IX. st naHHON QYHKUMH f(x,y) HAHTH BCE YACTHbIE NPOU3BOHbIE

BTOPOI'0 NMOPAAKA U IOKA3aTh, YTO of_9f.

oxdy  oyox
1) f(x,y) =In(5x~y°) 6) f(x,y)=cos(x’ ~3y) 11) f(x,y) =In(5-2x+y")
2) f(x,y) =In(2y -x°) 7) f(x,y)=In(x" ~3y) 12) f(x,y) = cos(2y +5x°)
3) f(x,y)=cos(vx’ -2y)  8) f(x,y)=In(5x~y’) 13) f(x,y) =cos(3x~y’)
4) f(x,y) =In(x" -2y) 9) f(x,y) = cos(4x” +3y) 14) f(x,y) =sin(2x" ~5y)
5) f(x,y) =sin(5x~y’) 10) f(x,y) =In(2x~y’) 15) f(x,y) =cos(3x~y’)

X. OnpeaeauTs HHTEPBAJIbl BO3PACTAHUSA-YObIBAHNS, HAWTH JIOKAJIbHbIE
MAaKCMMYMbl # MUHMMYMBbI IQHHOH (PYHKIHM:

x? x° x +2x?

X -1

afmJﬁ? 5) ()= fli 8) f0=
__x+1 _x 9 f=2-5

10) f(x)=x-3f(x—1) 12) f(x)=R/x*—2x> +x 14) f(x)=3/16—x")
11) f(x)=x-Yx*-5 13) f(x)=(x-5)-Ix+1 15) f(x)=x*-Y6x-7

XI1. HaliTn HanbGoJiblliee 1 HAMMeHbIIIee 3HAYEHHsI JaHHO GYHKIMH HA
YKa3aHHOM OTpe3Ke.

1) f(x)=x"-6x"+9x, [2;4] 9) f(x)=x"-2x"+x-1, [1/2;2]
2) f(x)=2x"+9x* ~24x+1, [0;1] 10) f(x)=x"+3x*~24x~1, [0;3]
3) f(x)=x"—27x+13, [0:4] 11) f(x)=22"+9x" -36x, [0;3]
4) f(x)=x"+3x"-24x-1, [-5;0] 12) f(x)=x"—6x"+9x, [2;4]

5) f(x)=x"+6x*-36x, [-7,0] 13) f(x)=x>-27x+13, [-4:0]

6) £(9=3-x 7, L 1) £ =g 04

7) f(x)=x"-6x"+9x+8, [0;2] 15) f(x)=10-2+* - 1% [0;5]

21



8) f(x)=4Vx-x-5,[0;9]

XI1. 3aBucumMocTb ynpaBJjieH4eCKHX pacxoaoB R ot koimyecTBa

b
npou3BeaeHHOH Mpoaykiuu P onpenensiercsa popmynoii R=aP+——+d. Illpu

c+p

KAKOM KOJIMYeCTBe BbINYIICHHON MPOAYKIUM YIIPABJeHYECKHE PACX0Abl OyayT

MHUHMMAJIbHBI?

1) a=3, b=1452, c=16, d=17
2) a=3, b=588, c=10, d=3
3) a=4, b=1764, c=16, d=7
4) a=4, b=784, c=9, d=24
5) a=1, b=1225, ¢c=21, d=5
6) a=3, b=2187, c=19, d=32
7) a=2, b=2450, c=11, d=17
8) a=5, b=720, c=8, d=13

9) a=2, b=2178, c=16, d=6
10) a=2, b=1458, c=20, d=21
11) a=2, b=2450, c=31, d=2
12) a=3, b=867, c=11, d=32
13) a=4, b=1024, c=12, d=32
14) a=2, b=512, ¢=9, d=17
15) a=1, b=961, c=26, d=19

X111, OnpeagesnTs HanpaBJIeHUs! BHIYKJIOCTH U TOYKHU neperuda rpadpuka

AAHHOUN PyHKIUU:
1) f(x)=x"-12x"+48x* -5

2) f(x) ——x -2x° +%x -3

3) f(x)=e

B f0=( -1

5) f(x)=(x+1)e™

6) f(x)=e

7) f(x)=36x(x-1)’
8) f(x)=(x-3)(x-5)’

9) f(x)=(x-T)e”
10) f(x)=-x*
11) f(x)
12) f(x)
(
(x

—2x° +36x% +x

X +2x° =36x* -3x-12

x* —6x% +5x

—10x* +10x° +*

13) f(x)=3
14) f(x)=3x"-5x" +3x-2

15) f(x)=¢""

XI1V. IIpoBecTH nMoJHOE HcC/IeI0BaHUE (BKJIOYAIONIee ONpeIeieHue
ACUMIITOT) U MOCTPOUTH I'PaPUK JaHHOU PYHKIUM.

1
D f0=55 6) flx) =t~

2) f() =

1) f(x)=

x*+4
x*—16

225

2

4—y*
2x+1
(a1

11) f(x)=

12) f(x)
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1 2 2

3) f(x)=x(x+2) 8) f(x):l_x 13) f(x):xz—215
4) f(x)=%—x—12 9) f(x)=16fx2 14) F(x)= 2x* —1
B 1 10 X =2x+1 1

5) f(X)—x(l_x) ) =" 15) f(x)= (x 1)

XV. Haiitu 10KaJbHbIE 0€3yCI0BHbIE IKCTPEeMYMbI GYHKIHMH f(x,y):

1) f(x,y) =6x—6y—3x" -3y 6) f(x,y)=2xy—3x"-2y*+10
2) f(x,y)=x"+xy+y* -2x-y 7) f(x,y)=x"+2xy -y’ —4x

3) f(x,y)=xy-3x" -2y’ 8) f(x,y)=x"-3xy+y’+4

4) f(x,y)=32-xy’-y* (y=0) 9) f(x,y)=2xy-2x"-4y* +1

5) f(x,y)=xy—x"+6x-y+3 10) f(x,y)=x-2xy—y* +4x+5
11) f(x,y)=x"+y* +xy—6x-9y 14) f(x,y)=x"—6xy+8y° -2

12) . f(x,y) =2+ —xy+x+y. 15) f(x,y)=2x>—6xy +2y% +5

13) f(x,y)=2x+2y—x?—y?

XV1. Haiitn sxcrpemymbr gpynkmun (X, Y):
1) f(X’ y):2X2 +y-— y2 pH yciaoBuu X — y+1=0;

2) f(x, y):x2 +y2 —2X—2Yy +8 1IpH yCIIOBUH y+x—1=0;

3) f(x,y)=xy—x*/2 npu ycnosun y=21";

4) f(x,y)=x"-2y* +4xy—6x—1 Opu YCIOBHH y+x 3]
5) f(x,y)=x"+xy—2 npu ycnosun y=4x"-4;

6) f(x,y)=x"+2xy+5 npu ycnopuu y=x"—4;

7) f(x,y)=3x"+3y* -2x-2y -2 1pu yCcIOBUM y+x—1;
8) f(x,y)=x"-2xy—y*+4x+1 npu yCcIOBUU y+x+1-0;

9) flx,y)= xz—y2+2xy—4x IIPY YCJIOBUU y = x+1;

10) f(x,y)=4-2x*+y* npu ycnoBun y+x=1;

11) f(x,y)=x"+2xy -y’ +4% Opu YCIOBHH y+x+2 -0
12) mpu ycnoBun y-x=0;

13) f(x,y)=4x-4y-x* -y’ npu ycnoBuu x—2y—4=0,



14) f(x,y)=4x—4y-x" -y’ npu yCIOBUHM x 42y —4-0};
15) f(x,y)=2x"+2xy—4x-y* /2 npu ycnoBHH y — 2.
XVII. Acnoan3ys MpaBujia HHTErPUPOBAHUS 110 YACTSM /ISl HEOIPeEIeTeHHBIX

U ONIPEACJICHHBIX HHTEIPaJioB, HaWTH:

1) a)jln(x+2)dx; 0) ”J/'Zxcos dx

0
1
2) a) Ixsin?axdx; 0) J.xarctg xdx
0
/8

3)a) jln(x2+4)dx; 0) I x sin 4xdx

0

1
4) a) Ix cos3xdx; 6) J.xarctg xdx
0

5) a)J.\/Elnxdx; 0) j). xe *“dx

-1/2

6) a) I(x—3)ez"dx,' 0) jlnTxdx
1 Nx

7) @) [In(x*-1)dx; 6) j(z—x)e“dx

8 @) [2-x)e™dx; 6) jls%‘dx

9) a) j Yxinxdx; 6) Txcos(x /2)dx
10) @) [x37dx; 6) ]f\/;lnxdx

11) a) J'arctgmmc; 6).3|'xe*‘/3dx
12) @) [xsin5xdx;  6) j.ln(3x+2)dx

/4

13)a)f1n(2x—3)dx; 0) J'xcos2xdx
0

0
14) @) jlzzx dx;  0) [ xe¥dx

-1/2
15) a) J.arctg\/Zx—ldx; 0) ]{xsin 2xdx

XVIII. Tlpumensin BHeceHMe TojA 3HAK IuddepeHnmana HIM HCHOJb3YHA
HY’KHYI0 3aMeHY [epeMEHHbIX, HaWTH (CJeIuTh 32 O0COOCHHOCTAMH
HeoIpeeJICHHOT0 U ONpe/leJIECHHOT0 MHTerpaJal):
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1) )J-arcsm x

x/ﬁ o3 1+«/§.
2 jCOSZ(IHX)dx, ¥ j ;dinx, ¢ jxff/;;
) @) [V dx, é)f(l 0 i, “’I1+j§?;;
4) Ilft; dx,  6) ng-_d 0 yjﬁ“

@jm%giah, ”IJa§+«um>;

00 [y 7 [ 0 [
Z)q)féiééﬁ%%dx, @)I§§¥U’ 6)I1+J§;IT'
&wjf%%%% @iﬁgggﬂ, f %7?;
LR -
10) @) [x%e” dx, @?Egggﬂ, wj%%_

1nwjﬁ??,
12) ) J’\/de

ctetxdx
13) @) [S21,

Sm- x

14)a) [———

cos’ x tg x’

arctg’3x
1+9x°

15) @) |

XIX. HaiitTu Heompeae/ieHHbIe MHTErpaJbl,

TPexX4JieH:

dx

’

6) “ J1+2Inxdx ¢) 2\/x+2d
-!‘ x Lx—B x,

0) .[xsin(x2 +3)dx, 6) j' \/;2 dx ;

0 X~

6)j- x>dx j’-
3 \5-x° i (x+1)\/x+
2
dx
7] 2. 32+3x7dx, —_—;
) ot 230 “)[mms)
/3 . 2 dx
6 sinnx d ,
) 'E\/Z—cosx g % '!x xX+2

coaeprkamye KBaJApPaTHBII
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(x+1)dx ;
X +6x—4

l)a)J'

(x+1)dx ;
24 I —2x+2’
(x+4)dx
x> +12x+1°

3a) [

(x—1)dx ;
x* +4x— 4

4 q) [ LoD

(x—=5)dx .
3 a)jx2+6x+6’
(x+3)dx ;
x? +4x+1

6) a) [Lrr3dx

7) a)J‘ (3 x)dx ;

x> +12x+43

8a [————
) )Ix +6x+13
(x+6)dx ;
x? —2x+4

9) a)J‘

10) a)j

(x+2)dx ;
x?—2x— 3

11) q) [ X+20

12) @) [

x? +2x+4

13

)a) J‘x +6x+19°
(3—x)dx
> +10x-1"

19 a) |-

15) a) j

x? —4x+10

16) BeIuuciiuTh HHTETpaJL: I

XX. HaiiTu MHTErpaJibl OT TPUTOHOMETPUYeCKUX PyHKIMIA:

x? +8x+18

(2—x)dx ;

(x+5)dx ;

@fTiL?
4+8x—x
A Nrvveee
OB e
OB e

dx
6 -
)I\/3—2x—x2
dx
6 -
) J.\/4+6x+x2

6) J dx
V1+4x-x*
dx

6 -

)I\/7+4x+x2
dx

6 -

) '[x/1+6x+x2

dx

6 -
) j\/4+2x+x2
dx
6 -
) '[x/1+8x+x2
dx
6 -
) '[x/5+6x—x2

dx
6 -
) '[x/5—6x—x2
dx
6 -
) J.x/4—2x—x2
dx

6 -
4 '[\/5+2x+x2
Vi —x?
dx
X




/6
1) a) jcos3 xdx ; 0) f sin 2x cos 13xdx

0

/6
2) a) J sin® 2xdx ; 0) j cos 2x cos 3xdx

0

3) a) J.sin‘*(x/Z)dx ;D) Isinxcos3xdx

1
4) a) J. sin® 2xdx ; 0) I cos3x cos7xdx
0
/6
5) a) jcos?’ xsin® xdx ; 0) J' sin” 2xdx
0
/6
6) a) Icos2 xsin® xdx ; 0) I sin® 2xdx
0
/6
7) a) jcos?’ xsin® xdx ; 0) I cos” xdx
0
/3
8) a) Icos4 xsin® xdx ; 0) I sin®(x / 2)dx
0
z/3
9) a) Icos3(3x)dx; 0) J. sin 2x sin 5xdx
/6
10) a) JCOS4 xdx | 0) I cos 2x sin 3xdx
7/12
11) a) jsin3 xdx ; 0) _[ sin7x cos 3xdx
0
z/3
12) a) Icos‘*(x /3)dx; 0) I sin 5x cos xdx

z/3

13) a) J.sin3 xcos’xdx; @) I cos® 3xdx

/4

14) a) J.cos4 xsin®xdx;  0) j cos’ 2xdx

z/3

15) a) J.sin3 xcos'xdx;  0) I sin® 2xcdx

XXI. Haiitu mjaomaas ¢GuUrypbl, OrpaHUYeHHOH rpaukamMu cJjaeayrmmnx

pyHKumi:
D) a)y=x"+1, y+x=3; 6) y=x", yx=8, x=0, y=16

2 @y=x"/4, y=x (x0); 6) y=x, yx=8, y=8, (y=8/x)
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3) a) y:5—x2, y=—4x; 0) y:xz, yx=8, x=4, y=0

4) a)y=x', y+x=12; 6) y=x", yx=1, y=8

5 @) y=x"+1, x-y+3=0; 6) y—ax, yx=1, y=0, x=2

6) @) y=x"/2, y=x'/6; 6) y-x, yx-1,y-0, x—4

7) @) y=5/x, y=6-x5 6) y=(x+1)’, y+x=5 y=0

8 @) y-1/x, yrx=5/2; 6)y=x', y+x=6, y=0

9 @) y=x"/3, y=x"; 6) y—x, yx=1, y=5, x=0

10) @) y=12-x", y=22"; 6) y=x, yx=1, x=5 y=0

1) a) y-2/x, 2y+x-5-0; 6) y=4-x', y=3x, y=0 (x>0)
12) @) y—6/x, y+x-7-0; ) y=x, y+x=2, x-y=2, x=0
13) @) y=x', y=6-X; 6) y—x, yx=1, y—4x (y=0)

14 @) y=2"-2-4, y=—='; 6) y-x, yx=1, y=4, x=0
15) @) yx—9, x+y-10; 6) y=(x-2)", y=4x-8, y=4

o 9 ) 2
16) Haiit miomiane TOM (HUIypbl, OTPaHHYCHHON JHHUAMH xy=4, Y=2-X",
2x —3y =10, KOTOpask COAEPKUT HAYaJI0 KOOPAUHAT.

Kputepun onenkn (B 0aynax):

- 10 6anJ10B BBICTABIIIETCS] 00YJAIOIIEMYCSI, €CITH TTPABUIILHO BHITIOJIHEHBI BCE 3aJJaHUs TI0 KaXI0u
TEMEC, MPOACMOHCTPHUPOBAH BBEICOKHI YPOBCHB BJIAACHHA MaTCpUaIiOM, IPOSABIICHBI IPEBOCXOAHBIC
CIIOCOOHOCTH MNPUMCHATL 3HAHUSA W YMCHHUA K BBIIIOJHCHUIO KOHKPCTHBIX SaI[aHI/II\/'I. YPOBCHB
OCBOCHMS KOMIIETEHIIMM COOTBETCTBYET MPOJABUHYTOMY YPOBHIO.

- 6 02JLJ10B - BBICTABIISIETCA O0YYAIOMIEMYCsl, €CJIM MPAaBUIBHO BBIMOJIHEHA OOJBIIIAst YaCTh 3aJaHU
10 KaX/1011 TeMe, MPUCYTCTBYIOT HE3HAUUTENbHbIE OLTMOKH, IPOIEMOHCTPUPOBAH XOPOILINH YPOBEHb
BIIQJICHUS MAaTE€pPUAIOM, MPOSBIEHBI CpPEJHHE CHOCOOHOCTHM MPUMEHSATh 3HAHUS M YMEHHS K
BBITIOJTHECHU IO KOHKPETHBIX SaHaHHﬁ. ypOBeHB OCBOCHU KOMHeTeHHI/Iﬁ COOTBETCTBYCT
MOBBIIIEHHOMY YPOBHIO.

- 4 fa1a - BBICTABIIACTCS OOYyYaloOmEeMyCs, €CIIM 3aJaHus BBITIOJHEHBI Oosiee ueMm Ha 50 % 1o
KOKJIOW TeMme, MPUCYTCTBYIOT CEPhE3HBIE OMIMOKH, MPOJEMOHCTPUPOBAH YIOBICTBOPHUTEIBHBIM
YpOBEHb BIAJCHUS MaTepUaIoM, MPOSIBICHBI HU3KHE CIIOCOOHOCTH MPUMEHSITh 3HAHUSI U YMEHUS K
BBINOJIHEHUIO KOHKPETHBIX 3aJlaHUi. YPOBEHb OCBOEHHUSI KOMIIETEHLMH COOTBETCTBYET 0a30BOMY
YPOBHIO.

- 2-1 6ana BeICTaBIISIETCS OOyUAIOMIEMYCs, €CITU 3aJlaHus BBHIMOJHEHBI MeHee 4eM Ha 50 % 1o
KOKIOW TeMe, MPOJIEMOHCTPUPOBAH HEYIOBICTBOPUTEIHHBI YPOBEHb BIIAJICHUS MaTepUAIIOM,
MMPOABJICHBI HEAOCTATOYHBIC CIIOCOOHOCTH MNPUMCHATE 3HAHHUA W YMCHHA K BBIITOJHCHHIO
KOHKPETHBIX 3a1annii. KomnereHun copMrupoBaHbl YaCTHYHO.
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3anaHm{ AJISl TBOPYECKOIo peﬁTHHFa

Temamuxka 2pynnoevix u/uinu uHOUGUOYAIbHBIX NPOEKM 08

=

Oyukuus u ee rpaduk. Buasl Gynkuuit. CBoiicTBa QyHKIIHIA.

2. TpaHCUEHACHTHOE ypaBHEHHE C OJTHUM HeM3BeCTHBIM. [IpubmimkeHHoe perienne
YpPaBHEHUM.

3. Mertoasr nuxoromuu 1 HetoToHa. MeTo 1 TMHEHHONW WHTEPIIOJIAINA U TToA00pa

napameTtpa MS Excel.

Ornpenenenue BbITycKa IPOIYKIIMU C TOMOIIBIO ONPEAECICHHBIX NHTETPAJIOB.

[TpubnukeHHOE BBIUMUCICHUE CPEITHUX 3HaYCHUN (DYHKIIMIA B 9KOHOMUKE.

Onpenenenre npuOBLUIN C OMOILBIO ONPEEICHHBIX HHTETPAJIOB.

[TpubnmxeHHOEe HEONPEIETIEHHOE UHTETPUPOBAHHUE.

[TpubnmxeHHoe onpeieIeHHOE UHTETPUPOBAHUE.

. Kpusas Jlopenua u kpuBasi o0yueHusl.

10 KpuBas ppIHOYHBIX JOXOAHOCTEN U METOABI IOCTPOECHUS IO PSIAY JAHHBIX.

©oNO O~

Kpurepun ouenku (B 0asiax):

20 - 15 6aquI0B BBICTaBIISICTCS OOYdalOIIEMYCs, €CIIM B paboTe COAepKaTcs 3JIEMEHThl Hay4HOTO
TBOPYECTBA U ACJIAOTCA CaMOCTOATCIIBHBIC BLIBOJbLI, JOCTUIHYTBHI BCC PC3YJIbTAThbl, YKAa3aHHBLIC B
3a7]aHuH, KauecTBO O(hOPMIICHHSI OTYETa COOTBETCTBYET TPEOOBAHUSAM M IPH 3aLIUTE 00YJAIOIIUHACS
IMPOABUJI OTIIMYHOC BJIAJCHUC MaTCpHUaAIOM pa6OTI)I HA CIIOCOOHOCTE APTYMCHTUPOBAHO OTBCYATHL Ha
MIOCTaBJIEHHBIE BOMPOCHI MO TeMe paboThl. YPOBEHb OCBOCHMS KOMIIETEHIUMIl COOTBETCTBYET
IIPOJIBUHYTOMY YPOBHIO.

14 - 10 6annoB BbICTaBIsAETCS O0ydYaroIEMycs, €clid B paboTe TOCTUTHYTHI BCE PE3yJbTaThl,
yKa3aHHbIE B 3aJIaHUH, KA4e€CTBO O(POPMIICHHS OTYETa COOTBETCTBYET TPEOOBAHUSM U IIPH 3aIIUTE
o0yyJaroImuics: IposIBUII XOpolllee BlIaJieHne MaTepruaioM paboThl U CIIOCOOHOCTh apryMEHTUPOBAHO
OTBCYATb Ha IIOCTABJICHHBIC BOIIPOChBI II0 TEME pa6OTBI. ypOBeHB OCBOCHUA KOMHGTGHHHﬁ
COOTBETCTBYET MOBBIILIEHHOMY YPOBHIO.

9 - 4 6asua BeIcTaBisieTcss oOydaromeMycs, eciii B paboTe JOCTHUTHYTHI OCHOBHBIC PE3YJIbTATHI,
yKa3aHHbIE B 3aJJaHUH, KaU€CTBO OPOPMIICHHSI OTYETAa B OCHOBHOM COOTBETCTBYET TPEOOBAHUSAM U MPH
3amuTe 00YyJaIOMUICS POSBUII YIOBJIETBOPUTEIHHOE BIIaCHUE MaTEpUaIOM pabOTHI M CIIOCOOHOCTD
OTBEYAaTh Ha OOJIBIIMHCTBO IIOCTABJIEHHBIX BOIPOCOB IO TeMe pPabOThl. YPOBEHb OCBOCHMS
KOMITETEHITHH COOTBETCTBYET 0a30BOMY YPOBHIO.

3 - 2 0aJ1a BBICTaBIIAETCS 00YYalOLIEMYCsl, €CIIM B paboTe HE JIOCTUTHYThl OCHOBHBIE PE3yJbTaThl,
yKa3aHHbBIE B 3aJ[aHUH, KA4eCTBO OQOPMIICHHS OTYETa HE COOTBETCTBYET TPEOOBAaHUSM, IIPH 3aIIUTE
00yJaroIuics MPOsIBUI HEYI0BIETBOPUTENHHOE BiIaIeHHE MaTepHaioM paboThl M HE CMOT OTBETHTh
Ha OOJBIIMHCTBO IOCTaBJICHHBIX BOIMPOCOB MO TeMe paboTbl. KommnereHuuu chopMUpoBaHbI
YaCTHUYHO.
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METOINYECKHUE MATEPUAJIbI, XAPAKTEPU3YIOIUE 3TAIIbI
®OPMHUPOBAHUSI KOMIIETEHIIVI BO BPEMS ITPOBEJIEHUSA
MPOMEXYTOUYHOM ATTECTALIMA

CTpyKTypa 3a4€THOr0 3a/1aHUA

Haumenosanue MaxkcumanvHnoe Konuuecmeo
oannoe

Bompoc 1. 8 baoB

IIpakmuueckue 3a0anus (pacuemno-aHaiumuyecKue)

3aoanue 1. 3 Oaia

3aoanue 2. 3 Oaia

3aoanue 3. 6 GamIoB

3aoanue 4. 7 6annoB

3aoanue 5. 6 0amIoB

3aoanue 6. 7 6amioB

3az[amm, BKJJIIOYAa€MbI€C B 3a4Y€THOC 3aJaHHE
Tunosou nepedeHs 6onpocoeé K zavemy c 0146’HK012:

1. MHoxecTBa, criocoObl uX 3ananus. KBantopel. Onepannu HaJ MHOKECTBAMU
(oOBenuHeHue, nepeceueHue, pa3HoCTh), UX CBOMCTBA. MOIynb YKcia, ero
CBOMCTBA. /[eKapTOBO MpOU3BEAECHUE MHOKECTB. | paHn MHOkeCTB. CUETHBIE U
HECUETHbIE MHOXECTBA.

2. dyHKIMH, CIIOCOOBI UX 3a/1aHUS, KIIaCCU(UKAIIHS.

3. OkpectHOCTbh TOukH. [Ipenen nocnenoBarenbHOCTH. TeopeMbl bonbiiano-Korum
u Beiifepmtpacca (6e3 gokazarensctBa). OnpeneneHue npenena GyHKIIUA MO
I'eine.

4. OpHocTOopoHHHE Tpenenbl. HeoOXomumple ¥ JOCTATOYHBIC  YCIIOBHS
CyILIECTBOBaHUA Ipeesa. [ eoMeTpuuecKuil CMBICI Npeaena.

5. Ompenenenue npenena GyHKIIMNA HEMPEPHIBHOTO aprymMeHTa rno Ko mpu X — X,
uxX—>0,

6. beckoHeuHo masble U OECKOHEYHO OOMBIINE (PYHKIMH, B3aHMMOCBSI3b MEXKIY
HuMHU. CBolicTBa 0ECKOHEUHO MaJIbIX (PYHKITUH.

7. Teopembl 0 mpeacTaBieHUH (QYHKIHH B BUJE CyMMbBI Mpejena U 0eCKOHEYHO
Masiol QyHKIUH.

Teopemsl 0 nipeaenax (CBOMCTBA MPEIEIOB).

8. Teopema o npomexyrouHon pyHkiuu. [lepBblii 3aMedaTenbHbIi npeaen.

9. BTopoii 3ameudarenbHbIi pees, ero 000CHOBaHKE, IPUMEHEHNUE B (DMHAHCOBBIX
BBIYUCJICHUSX.

10. CpaBHEHHE OECKOHEYHO MAJbIX (DYHKIIM.

11. HenpepbIBHOCTH (PYHKIIMH B TOYKE U Ha OTpe3Ke. J{efcTBUS Hal HEPEPhIBHBIMU
byukiusmMu. HenpepblBHOCTH OCHOBHBIX JIEMEHTAPHBIX (DYHKITHIA.

12. ColicTBa HEMPEPBIBHBIX (QYHKIIUM.
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13. Touku pa3pbiBa PyHKIIHIA.

14. TIpon3BoaHast QyHKIHMH, €€ TEOMETPUUYECKUIN U MEXaHUYECKUN CMBICIL.

15. BsaumocBsizb  HempepblBHOCTH U AuddepeHuupyeMoctd  (QyHKIMH.
HenocpencTBeHHOE HAXOXKIAECHNUE TPOU3BOTHOM.

16. IIpaBwia nuddepeHunpoBanus GyHKITUH.

17. BeiBox ¢opmyn nuddepeHIrpoBaHrusS TPUTOHOMETPUUECKUX U OOpaTHBIX
TPUTOHOMETPUUECKUX (PYHKITUH.

18. BeiBog dopmyn muddepeHIupoBanms JIOrapu(PMUIECKON M TMOKa3aTeIbLHOU
byHKIHiA.

19. BeiBog dhopmyn auddepeHnpoBaHusl CTEIIEHHON U MOKa3aTeIbHO-CTEIICHHON
¢bynkmuii. Tabnua npon3BoAHbIX. [IpoK3BOIHBIE BHICIIUX MOPSIAKOB.

20. DnacTUYHOCTHh (YHKIHH, €€ TEeOMETPHUYECKHH M SKOHOMUYECKHUU CMBICI,
cBorcTBa. [Ipumepsr.

21. Jduddepenuman ¢yHkiuu ogHOM nepemeHHo. OmnpeneneHue, yCIOBUS
CYILIECTBOBAHMSI, TEOMETPUUECKUIN CMBICTI, CBOMCTBA.

22. Ilpumenenue guddepenuuana GyHKIUM OJHOM MEPEMEHHOW IS
npUOIMKEHHBIX Bhrurciiennit. Jluddepeniinanbl BHICIIUX MOPSIKOB.

23. Teopembl Pomts, Jlarpamka u Komm o nuddepeHimpyeMbix GyHKIUAX, UX
r€OMETPUYECKUM CMBICIL.

24. IlpaBuna JlonuTansi, UX MCHOJIb30BAHUE IS PACKPBITUS HEOMPEAEICHHOCTEN
MIPU HAXOXKJICHUH MPEICIIOB.

25. ®opmyna Teitnopa. OctaTounsiil unieH B popme Jlarpanxa u [leano.

26. @opmyna MaknopeHa, €€ OCTaTOYHBIA 4JieH. Pa3nokeHue 3JeMEHTapHBIX
(GYHKLIHM.

27. ®opmyna MakiopeHa, €€ TPUMEHEHHE [JII HAXOXKIACHUS TMPENCIOB U
BBIYUCJICHUS 3HAYEHUN (PYHKIIHUM.

28. Monoronnsie (Gyuknuu. HeoOXoauMblii ©  JOCTaTOYHBIM  MPU3HAKU
MOHOTOHHOCTH (DYHKITUH.

29. JlokanbHbii 3kcTpemMyM (yHkiuu. HeoOXomuMmblii Mpu3HAK 3KCTpEeMyMma
byHKIUN.

30. IlepBsIif ¥ BTOPOU JOCTATOYHBIC MPU3HAKU IKCTPEMyMa (PYHKITUH.

31. JlocTaTouHbIi MpU3HAK BBITYKIOCTH, BOTHYTOCTH Tpaduka GyHKIIUH.

32. HeoOXoUMBbIH U TOCTATOYHBIN MPU3HAKU CYIIIECTBOBAHUS TOUKH MEeperuoa.

33. Acumnrotel rpaduka ¢yHkuuu. OOmas cxema wucciaeaoBaHus (YHKIUU U
MOCTPOCHUS Tpaduka.

34, OyHKIUS HECKOJIbKUX TIEPEMEHHBIX, €€ ONpe/esICHHe, JUHUM YPOBHS H
MOBEPXHOCTH YPOBHS.

35. Onpenenenue npeaenna GyHKIMKA HECKOJbKUX nepeMeHHbIX 1o Komm. CBolicTBa
MIPEIENOB.

36. OnpeneneHusi HEMPEPHIBHOCTH (PYHKITUU HECKOJBKUX TEPEMEHHBIX. TOUKH U
JUHUY pa3pbiBa. CBOMCTBA HENMPEPHIBHBIX (DYHKITHIA.

37. UYacTtHble mpUpaIIeHUS W YaCTHbIC NPOU3BOJHBIE (DYHKIIMM HECKOJIBKUX
nepeMeHHbIX. [IpaBuio HaxXOXKJIE€HUs YaCTHBIX MPOU3BOJHBIX. ['eomMeTpuyeckui
CMBICJI YaCTHBIX MTPOU3BO/IHBIX.
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38. HeoOxogumbie ycnoBusi nuddepeHpyemMoctd (QyHKIUHM HECKOIbKUX
nepeMeHHbIX. llpuMepsl B3auMocBsaA3M IupdEpeHIMPYEMBIX U HEIPEPBIBHBIX
GbyHKIUH.

39. Jloctarounble yciaoBus AUPPEpeHUUPYEMOCTH (PYHKIHHM HECKOJIbKUX
IIEPEMEHHBIX.

40. TTonnsiit uddepeHnman GyHKIUA HECKOJIBKUX IEPEMEHHBIX, €70 ONPEECIICHNUE.
41. Ilpumenenue noaHoro Auddepenunana GyHKIUNA HECKOIbKUX IEPEMEHHBIX JIIs
NPUOJIMKEHHBIX BBIYHCIICHUN.

42. YacTHble IPOU3BOAHBIC U MU PepeHIIaIbl BBICIIUX MOPSIKOB.

43. YacTHbIE IPOU3BOIHBIC CIOKHON (PYHKITMH HECKOJIBKUX TMEPEMEHHBIX.

44. YacTHble TPOU3BOAHBIC GYHKIIMH HECKOJIBKUX MEPEMEHHBIX, 3aIaHHOM HESBHO.
45. IlpousBoaHast yHKIIMHU HECKOIBKUX MEPEMEHHBIX 110 HAMIPABJICHUIO.

46. I'pagueHT (yHKIUHA HECKOJBKUX MMEPEMEHHBIX, €T0 CBOMCTBA.

47. ®opmymna Teitnopa 115t GyHKIUHA HECKOJIBKHUX MTEPEMEHHBIX.

48. HeoOxoauMblil U TOCTAaTOYHBIN MPU3HAKU JIOKAJIBHOIO 3KCTpeMyMma (QyHKIUU
JBYX TIEPEMEHHBIX.

49. Y cn0oBHBIHN 3KCTpeMyM (QYHKIIUU HECKOJIBKUX MIEPEMEHHBIX. MeTOo MHOKUTENIEH
Jlarpan>ka. JlocTaTOYHBIN NPU3HAK YCIOBHOI'O SKCTPEMYMA.

50. MeToa HaMMEHBIIINX KBaJAPaTOB.

Tunosou nepedeHs npaKkmuuecKkux 3a0anuil 012 3auema c OL(eHKOﬁ:

Bapuanm 1.

. [-3x"+2x+5
1. BeramciuTs npenensl He HCnoab3ys npasuia Jlonurand: lim [ ——————
=1\ 3x" +8x+5

BbI4ucIuTh npeessl ¢ HenoJib30BaHueM mnpasuit Jlonuras lim e In(—x)

2
3. Beruuciuts y'(0), ecnu y = ln(x ++/x° +7)
4. Halinute UHTEpBabl BHITYKJIOCTH U a0CIMCChI TOUYEK nepernda QyHKIUU:
1
y=In(5x)—arctg—.
X

5. Beruncnute npubImKkeHHO 0€3 UCTIOIB30BaHUS KATBKYIATOPA (MPUMEHSIS

nonHbii muddepeniman): 42,03 +0,98*
6. Oynkuus nonesroctr numeet Bux U(x,y) =10x"y . CTOMMOCTH eIMHAIL TIepPBOTO

OJyiara X ¥ BTOporo 0:1ara Yy coCcTaBisioT 5 u 2 y.e. COOTBETCTBeHHO. Ha
npuoOpeTeHue 3Tux oOsar mianupyercs 3atpatutb 900 y.e. Kak pacnpenenutsb
MMEIOIIYIOCS CYMMY 3aTpaT MpuoOpeTeHue Oar, 4To0bI MOIe3HOCTh ObLTa
MaKCUMAaJIbHOM?

Bapuanm 2.
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1. Beluucnuth npeaensl He MCNMoJb3ys npasuia Jlonurans:

lim (\/3x+ 1- Jx + 5)(3- X)

X® +T
N 3
2. BbIUMCIUTE IPEENnl ¢ HCNOJIb30BaHMeM TTpaBut JlonuTans lim - —
x®1px - 1 sinpx
3. Berancmuts y'(0), ecm 4 = 2X—4
1+3x

4. Haiinute MHTEPBAJIBI BHITYKIOCTH M aOCIIMCCHI TOUYEK Mepernda QyHKIum:

5. Brruncnure npubinxeHHO 6€3 UCTIOIB30BaHUS KaIbKyIaTOpa (IpUMEHss

1,
noJIHBIN auddepeHiman): arctgﬁ

6. O6mue W3JIEPKKU IIPOU3BOJICTBA 3a1ar0TCA byHKUIMEH

TC = 0,3x%- 0,2xy + 0,5/, rie X ¥ Y COOTBETCTBEHHO KOJIMYECTBO TOBApoB A I

B. O6miee koIMyecTBO MPOU3BEACHHOW MPOAYKIMH cocTaBuio 120 emuHum.
Onpenenute, CKOJIBKO €IWHMI] TOBapa Ka)XXJOTO BHUJA HYXHO INPOU3BOAUTH,
4TOOBI U3ICPKKU OBLTM MUHUMAJIBLHBI?

TunoBasi CTPyKTypa 3K3aMeHALMOHHOT0 OMJIeTa

MaxkcuManbHOE KOJTHYECTBO
HaumenoBanue
0aJI0B
Bompoc 1. 6 6a/u10B
Ilpakmuueckue 3a0anus (pacuemHo-aHaiumuyecKkue)
3aoanue 1. 10 6amnoB
3aoanue 2. 9 GaioB
3aoanue 3. 8 bayoB
3aoanue 4. 7 6annoB

3ajganus, BKJIOUYaeMble B IK3aMeHAIlMOHHBIM OnjieT

Tunoeoii nepeuensv 60npPoco6 K IKIAMEHy:

Onpenenenue HEONPEAETEHHOIO MHTErpalia, €ro CBOWCTBA, TIE€OMETPUYECKHI
cmbici. Tabnuua HeonpeneaEHHbIX UHTErPaioB.

Metoapl  HaxOXAEHUS  HEONPENENEHHBIX HHTerpanoB. HemocpencrBeHHoe
MHTETpUpOBaHue. MeTo 3aMeHbI IEPEMEHHOM.

HNHTerpupoBanne HEONPEAEIEHHBIX HHTEIPAJIOB 110 YaCTsM.

WNurterpupoBanue apoOHO-panioOHANBHBIX (yHKIMA. Pa3iokeHne Ha MpoOCThIE
TpoOH.

WNHuTerpupoBanre HppallMOHAIbHBIX (QYHKIIMM.

WNHuTerpupoBaHre TPUrOHOMETPUUYECKUX (DYHKIIUM.
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/. WaTerpupoBanue MppanoHaIbHBIX (PYHKIHA C MOMOIIBI0 TPUTOHOMETPUUYECKUX
MOJICTAHOBOK.

8. 3amauu, MpUBOASAIINE K MOHITHUIO ONPEJEIEHHOIO UHTETpalIa.

9. Omnpenenenue ornpeaenéHHoro nuTerpaina. CBoicTBa onpenenéHHOro HHTerpaa.

10.®opmyna Herotona-JleliOuuma (¢ 10ka3aTeIbCTBOM).

11.Bbluncienue miomaen miockux GUryp ¢ moMoIbio onpeaeIéHHOro HHTerpala.

12.Boluncienre 00bEMOB Tell BpallleHUs ¢ TOMOIIBIO OMPeIeIEHHOTO HHTErpasa.

13.BbruncieHne ATMHBI IYTH TUIOCKOM KPUBOI € MOMOIIBIO ONPeIeIEHHOTO HHTETpaa.

14 . HecoOcTBEHHBIE HHTETPAJIBI C OECKOHEYHBIMU MpPEIEIamMu.

15.HecoOcTBEHHBIE HHTETPAJIBI OT Pa3pPHIBHBIX (PYHKIIHUA.

16.ITpu3HaKU CXOAUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

17.3apaun, npusosmue K quddepeHInantbHbIM YPAaBHEHHUSIM.

18. Inddepennmansabie ypaBHeHUs. OCHOBHBIC TIOHATHS.

19. lnddepenimanbHbie ypaBHEHUS C PA3ICISIIONUMUCS IEPEMEHHBIMH.

20.0O1HOpOIHBIE YPABHEHUS.

21.JIuneiinbie nudepeHiraibabie ypaBHEHUS TIEPBOTO MOPSIKA.

22.YpaBHenus bepnaysuim.

23. ludpdpepeHunanbHble ypaBHEHUST BBICIIMX HOPSAIKOB. YpPaBHEHUS, JOIYCKAIOLIUE
HNOHWKEHUE TOPsIIKA.

24 .Jlunelinple onHOpoAHbIE UG depeHIaTbHbIE yYpaBHEHUS BTOPOrO MOpSAAKa C
MOCTOSIHHBIMU KO3((puriieHTamu. XapakTepucTuyeckoe ypaBHeHue. Bua obmiero
pEIIeHHUsT OTHOPOJAHOTO ypaBHEHUSI.

25.JIunelinple HeOAHOpOAHBIE nuddepeHInaNIbHbIe YPaBHEHUST BTOPOTO TOPSAKA C
MOCTOSTHHBIMU KO3 duiimeHTaMu. MeTo 1 Bapranuy MpOU3BOIBHBIX MTOCTOSHHBIX.

26.Yucrnoseie psaasl. OCHOBHBIE ONPEAETICHUS, CBOWCTBA U TIPUMEPHI.

27.Heobxoaumoe yCI0BHE CXOAMMOCTH Psa.

28.11pu3Haku cpaBHEHUS.

29.1Tpusnaku JI’ AnamGepa u Kot cxonquMocTu psina.

30.MuTerpanbHbIi MPU3HAK CXOAUMOCTH Psija.

31.3nakouepenyromuecs psaasl. [Ipusznak JleiiOnuna.

32.A0conr0THAs U yCIOBHAS CXOJIUMOCTh YHCIIOBOTO Psijia.

33.IlepecranoBka uneHoB psna. [lonsitue o reopeme Pumana.

34.Crenennsbie psiabl. OCHOBHBIE ONPEEICHHS U CBOMCTBA.

35.Teopema Abers.

36.Pagnyc u mHTEpBa CXOIMMOCTH CTENIEHHOTO Psijia.

37.Heob6xoauMoe 1 TOCTAaTOYHOE YCIOBHS Pa3inoxKeHUs: QYHKIIMKU B CTEIICHHOU Psi.

38.Psanp1 MakiiopeHa /i1t OCHOBHBIX 3JIEMEHTapHBIX (QYHKITUH.

39.Ucnonb30BaHre  CTEMEHHBIX  PSAOB I MPHUOIMKEHHOTO  BBIYHUCICHHUS
OTIpe/IeTICHHBIX HMHTETPAJIOB.

40.Ucnonb30BaHne CTENCHHBIX PAIOB B (PMHAHCOBBIX pacyETax.

Tunoeoit nepeuens npakmuueckux 3a0aHuil 014 IK3AMEHA:

Bapuanm 1.
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cos 2xdx

1.BbIynuCINTh HEONIPENECIEHHBIN UHTETPAJL: .[ — -
\/sm 2x+2sin2x+3

2.Haiiti miomans ToM (PUIyphl, OTPAHUYEHHOMN JINHUAMU xy =6,y = 2x+ 4,1 = x —

KOTOpasi He COMEPKUT ToUKy (—3;-3).

3.Pemmts 3agauy Koru: Y N

5,

4 Ilocne mpousBoactBa 1000 m3nenuit (1 eauHUIA TPOAYKIMHU), JUII KOTOPOTO
notpeboBaioch 50 4acoB, oKaszajioch, YTO B JaJIbHEHIIIEM TpeOyemoe Bpems I
MIPOM3BOJICTBA JIOTIOTHUTEIBHBIX X €IWHHUII MPOAYKIIMHA yOBIBACT B COOTBETCTBUHU C

dopmymnoii f(x)=50x"". Ckonbko BpemenH TOTpebyeTest aist mpou3BoacTBa 5000

n31eNui, mocie Toro kak 4000 uzgenuii OyaeT yKe Mporu3BeeHO?

Bapuanm 2.
1. BeluucnuTh HeoNpeaeaEHHBIN HHTErpal: J (4 —5x)sin37xdx .

4-y*

2. Haittu miomaas Urypsl, orpaHndeHHol napabomamu y=4-x, y= u

TOPU30HTAIILHON MPAMOH, MpOXosuIel uepes Touky (—1;3).

y'+6y'+9=0,

y(0)=-2, y'(0)=7.

4. HaiiTu 3aKkoH cripoca Yy = y(p), €CJIM OH 00J1aZ]aeT MOCTOSIHHOM 31aCTUYHOCTBIO

3. Pemuts 3amauy Kommu: {

n=-0,5, 1 U3BECTHO, 4YTO NpH 11eHe (P) B 4 y. €. mpuodpeTaroT 18 en. ToBapa.

35



IHoka3zaTean U KpUTEPUHU OLIECHUBAHNS IVIAHNUPYEMBIX Pe3yJIbTATOB 0CBOEHMS
KOMIIETEHIUI U pe3yJbTATOB 00y4YeHusl, IIKAJIA OlleHNBAHUS

HNupukartop
Illka/1a omeHuBaNS ®opmMmupyembie OCTITKEHISE Kpurepuu Yposensn 0CBOEHHS
KOMITeTeHI[UH OIleHUBAHUS KOMIIeTeHIHI
KOMITeTeHI[HH
OIIK-2. OIIK-2.1. 3HaeT BEPHO U B MOJTHOM o0beMe:
Cnocoben Hcnonvzyem |V memodul noucka u cucmemamusayuu
ocywecmeansame OCHOBHbIE unopmayuu 06  IKOHOMUHECKUX|
cbop, obpabomky Memoovl, npoyeccax u si8AeHUsIX
u cpedcmsa  [YMeeT BEPHO H B IOJHOM 00beMe:
cmamucmuyeckut — noaywenus, |V pabomamv ¢ HAYUOHALLHBIMU U
AHAU3 OAHHBIX, | npedcmaesienus, | MedHCOYHAPOOHBIMU DA3AMU OAHHBIX C
HeoOX00UMbIX ONI5l|  XpaHeHUus u yenvio noucka ungopmayuu,
peuieHus obpabomxu HeobxX00uUMoll ons peuieHus]
85-100 «OTJIHIHOY» NOCMABNEHHbIX |CMAMUCMUYECKUX]  NOCMABNCHHbIX 9KOHOMUYECKUX .
6as10B 9KOHOMUYECKUX OaHHbIX 3a0auy, HpoasunyTeii
3a0ay V' paccuumeisame  IKOHOMUYECKUE U
COYUANLHO-IKOHOMUYECKUE
nokazameinu, Xapaxkmepusyouue|
OessmenbHOCIb X035UCMEYIOUUX|
CcyOveKmos Ha  OCHOGe MUNOBHIX|
Memooux u Oeticmeyrowyet]|
HOPMAmMUueHO-npasosou basvl,
V' npedcmaeume HA2NAO0HYI0
BU3YATUZAYUIO OAHHBIX
OIIK-2. OIIK-2.1. 3HaeT ¢ HE3HAYUTEIbHBIMHU
Cnocoben Hcnonvzyem BaMedaHMAMU:
ocywecmename ocHogHble |V MemoObl NOUCKA U CUCeMAMU3AYUY
cbop, obpabomky Memoowl, uHgopmayuu 006  IKOHOMUHECKUX|
u cpedcmea npoyeccax u si6IeHusIX
cmamucmuyeckutl] — noayuenus,  |[YMmeer ¢ He3HAYHTEIHLHBIMH
AHAU3 OAHHBIX, | npedcmasnenus, 3aMedaHusIMH
Heobxo0umblx Onsl|  xpawenus u |V pabomamv ¢ HAYUOHATIBHLIMU U
peuterus obpabomxu MeANCOYHAPOOHBIMU Dazamu OAHHBIX C|
NOCMAGIEHHbIX |CIAMUCIMUYECKUX|  Yelblo noucka ungopmayuu,
70-84 9KOHOMUYECKUX OaHHbIX HeobX00UMoll onA peuienusy, .
«XOPOLIO» IMoBbIIEHH BT
das10B 3a0ay HOCMABIEHHbIX IKOHOMUHECKUX]
sadau;
V' paccuumvisams  IKOHOMUHECKUE U
COYUANLHO-IKOHOMUYECKUE
nokazameinu, Xapaxkmepusyouue|
OessmenbHOCb X035UCMBYIOUUX|
CcyOvLeKmos Ha  OCHOGe MUNOBHIX|
MemoOuK u Oeticmeyrowell
HOPMAMUSHO-NPABO8oU H6aswl,
V' npedcmagumo HA2NAOHYIO
BU3YATUZAYUIO OAHHBIX
OIIK-2. OIIK-2.1. 3HaeT Ha 0a30BOM YpOBHE, €
Cnocoben Hcnonvzyem  jommbdkamMm:
ocywecmensme ocHogHble |V MemoObl ROUCKA U CUCeMAMU3ayull
cbop, obpabomxky Memoovl, ungopmayuu 00  IKOHOMUHECKUX
u cpedcmaa npoyeccax u s6LeHusIx
50 -69 «YIOBJIETBO cmamucmuyeckuty|  noayYeHus, o
0aJi10B PHUTETbHO» ananuz Oaumwix, | npedcmasnenus, [YmMeer Ha 6230BOM YPOBHE, C
HeoOX00UMbIX OJisl|  XpAaHeHus U (OIIHOKAMM:
peuierus obpabomku |V pabomamv ¢ HAYUOHAIBHLIMU U
NOCMAGIEHHBIX |CIAMUCIMUYECKUX|  MEeNCOYHAPOOHBIMU OA3aMU OAHHBIX C
IKOHOMUUECKUX OaHHbIX Yenvio noucka ungpopmayuu,
3a0au HeoOxX00UMOl ons peuienus),
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NOCIMABIEHHbIX
3a0au;

v paccdumbsvleams
COYUANbHO-IKOHOMUHYECKUe

nokasameni,
oesmenbHoCcmb

Cy6'b€Km06 HA OCHoese

Memooux

HOPMAMUSHO-Npasosou 6asvl,

v npedcmaeums

susyaiuzayuro OQHHbIX

9KOHOMUHECKUX]
9KOHOMUYecKue U
xXapaxkmepusyioujue|

X03AUCMBYIOUUX|
MUNOBbIX|

u Oeticmeyrouyell

HA2NSIOHYIO

MeHee
50
0aJIsI0B

«HEYIO0BJIETBO
pUTEJIbHO»

OIIK-2.
Cnocoben
ocyujecmensimo
cbop, obpabomky
u
cmamucmuyeckui
AHAAU3 OAHHBIX,
HeoOX00UMbIX OIS
pewienus
NOCMAGICHHBIX
IKOHOMUYECKUX
3a0ay

OIIK-2.1.
Hcnonvsyem
OCHOBHbLE
Memoovl,
cpedcmea
NOAYYEeHUs,
npeocmasieHus,
Xpanenusi u
obpabomxu
cmamucmu4eckux|

OaHHbIX

He 3naeTt Ha 6a30B0M ypoBHe:
V' Memoobl NOUCKA U CUCMeMAMU3AYUL

uHgopmayuu

npoyeccax u s61eHUsX
He ymeer nHa 6a30BoM ypoBHe:

V' pabomame ¢

MEAHCOYHAPOOHBIMU 0A3AMU OAHHBIX C

yenvro nOUCKa ungopmayuu,
HeoOxX00uUMoll ona peuienus)
HOCMABNEHHBIX IKOHOMUHECKUX
3a0ay;

v paccdumsvleams

COYUANIbHO-IKOHOMUYEeCKUe

noxkazamen, xapaxmepusyioujue,
desimenbHOCMb XO3AUCBYIOUUX|
CcYyObeKmos Ha OCHO8e MUNOBbIX|
Memooux u Oeticmeyrowyet]|

HOPMAMUSHO-NPasosou basvl,

v’ npeocmasumo

susyaiusayuiro OQHHbBIX

06

IKOHOMUYECKUX]

HAYUOHATbHbIMU U

OKOHOMUYecKue U

HA2NAOHYIO

Komnerenuuu
He copMHPOBAHBI
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