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1 Heab JUCHUIIMHBI.
B pesynbraTe OCBOCHMS AAHHOW JAMCHUIUIMHBI Y OOYYaroIlerocst JOJDKHBI ObITh  chOopMUPOBaHBI

KOMIIETEHIIMM OCHOBHOW Ipo(decCHOHaIbHONW 00pa30BaTeNbHOM mporpamMmbl OakanaBpuara (naiee -
OIIOII): OIIK-2. Copep)kaHue KOMIETEHIIUH KaK IUIAHUPYEMBIX PE3yJIbTaTOB OOYYEHHUS MO JUCIHILINHE
cM. Tabmuusl 1 u 2.

1.1 dopmMupyeMble KOMIIETEHIIMH
Tabmuma 1 - ®opMupyeMble TUCIUIUIMHONW KOMITETEHIIUH

HanmeHnoBanue Buia HanmenoBanue ka- Kox n Ha3BaHME KOMITETCHIIUN
KOMIICTCHITUH (VHUBED- Teropuu (TPyIIb)
canvhas, obwenpodghec- KOMITETSHITHIA
CUOHANbHAZA, npogheccuo-
HAbHAS)
Oo6menpodeccnonanpHas OIIK-2 - CriocoOeH ocymecTBIsITh cOop, 00pa-

OOTKY ¥ CTaTUCTUYECKUI aHAJIN3 JaHHBIX, HEOO-
XOJIMMBIX JUISl PEIICHMS [IOCTABJICHHBIX 3KOHO-
MHYECKHX 3a/1a4.

1.2 I/IHIII/IKaTOpr AOCTHKEHHUSI KOMIIETEHIIUH
Tabmuna 2 — MHAUKAaTOPBI JOCTHKEHHSI KOMIETEHINH, (hOpMUpPYEMbIe AUCIUTUINHON

Konu Wupukaropsl goctkeHus komnereHuuu no OITOIT JIMCTIUIITHHBL ¥ IPaKTUKH, POPMUPYIOIIHES
Ha3BaHUE kommnerennuio OITOIT

KOMIIE-

TEHIIUU
OIIK-2 OIIK-2.1. VYmeer npumMeHsaTh MaTemaruueckyo u | B1.0.03 BeIiciiasi MaTeMaTHKA

CTaTHCTUYECKYI0 MeTojaosoruto, Heobxomumyro mist | b1.0.11 Crarucruka
peLIeHUs IOCTABJIEHHBIX Y)KOHOMMYECKHUX 3a]1a4. b1.0.13 DxoHomeTtpuka

OIIK-2.4 BriOupaet cootBercTByoume coaepxkaunto | b2.0.01(Y) Yuebnas npaktuka. O3HaKOMU-
npodeCcCHOHANBHBIX 32/1a4 MHCTPYMEHTApUH aHailu3a | TeJbHas MPaKTHKa

JaHHBIX, YMEET conepxarenbHo wuHTepnperupoBaTh | b2.0.02(11) IlponsBoacTBeHHAS PaKTHKA.
MOJTyYEeHHBIE Pe3yJbTaThl U JIEJIaTh BEIBOJIBI. TexHonOrn4Yeckas npakTHKa

B52.0.03(I1) IIpon3BoacTBEeHHAs IPAKTHKA.
[IpeanumniomMHas mpakTHKa

b3.01(1) IToaroToBka K mporemxype 3aiim-
THI ¥ 3aIUTa BBIITYCKHOM KBANH()UKALIOH-

HO paboTHI

1.3 3Hanusi, yMenusi, HaBbIku (3YB) no aucuuninte
Tabnuua 3 — 3HaHus, yMEHUS, HABBIKH, GOPMUpPYEMbIE TUCUUILTUHON



Kon u na- Muaukatopsl JOCTHKEHUS KOMIETEHIIUH, 3a- 3nanwus1, ymenus, HaBblku (3YB), popmupyemsie nucunn-
3BaHUE KpEIJICHHbIE 3a AUCHUILITUHON JIMHOU
KOMIIETEH-
LUK
OIIK-2 OIIK-2.1. YMeeT mpUMEHITh MaTeMaTH- | 3HATh:

YECKYI0 M CTaTUCTHUYECKYI0 METOJI0JIO-
THIO, HEOOXOAMMYIO JUIS pEIIeHHS TIO-
CTaBJIEHHBIX DKOHOMHYECKHX 3a/1a4.

OIIK-2.4 BrpiOupaeT COOTBETCTBYIOIIUEC
COZICP)KAaHUIO IPO(ECCHOHANBHBIX  3a/a4
MHCTPYMCHTApHil aHajiu3a JaHHBIX, YMEeT
COJICP)KATENIbHO HHTEPIIPETUPOBATh MOITY-
YEHHBIC Pe3yJIbTaThl U JICTIaTh BHIBOJIBL.

- OCHOBBI MaTeMaTHYECKOro aHajau3a, JUHCWHOW aj-
reOpbl, TEOPHH BEPOSTHOCTEH W MaTeMaTHICCKOM CTa-
THCTUKH, HEOOXOIUMBIC TSI PEIICHHUS MOCTABICHHBIX
SKOHOMHYECKHX 3a/1a4;

- OCHOBHBIE TIOHATHS W KaTETOPHH W WHCTPYMEHTHI
NPUKIATHBIX IKOHOMUYECKUX JUCIHUILIINH;

YMeTh:

- MPUMEHATh METOABl MAaTEMaTHYCCKOTO aHaIh3a H
MOJICIUPOBAHUS JJIS PEIICHUS SKOHOMUYECKUX 33/1a4;
- coaepXareIbHO WHTEPIPETUPOBATh PE3YIbTATHI
MIPOBEICHHOTO aHATN3a JTaHHBIX.

Baangers:

- MaTeMaTUYEeCKON M CTaTUCTUIECKON METOJIOJIOTHEH,
HEOOXOOUMOM IS peleHus OCTaBJIEHHBIX YKOHOMHU-
YeCKUX 3a/a4.

2 O0béM U TPYTOEMKOCTh IMCUMILIMHBI 110 BUAAM Y4eOHBbIX 3aHATUHI. Dop-

MBI IPOMEKYTOYHOM aTTeCTAUM.
Tabnuma 3 — O6beM U TPYAOEMKOCTh IUCUUIUIMHEI 10 BUAAM YY€OHBIX 3aHATUN

OOmiast TPyI0EMKOCTh W BUABI Y4€OHON pabOTHI IO
JTMCLUIUIMHE, TPOBOIUMBIE B pa3HBIX popMax

O0BEM vacoB o Gpopmam 00yUESHHS
(01010 300 0390

1 OGmiast TpyI0€MKOCTh AUCIUILITUHBI

216

2 KonrtaktHas paboTa 00y4aromuxcs ¢ npenojjaBare- 68
nieM (TI0 BUIaM Y4EOHBIX 3aHSTHIT) (BCETO)

AynutopHas pabora (Bcero):

68

B TOM YHUCJIC:

JICKIINH

28

MMPAKTUYCCKUC 3aHATUS, CCMUHAPBI

40

MIPAKTUKYMBbI

nabopaTopHbIe PabOTHI

B UHTEPAKTHBHOI (popme

B AJIEKTPOHHOH (hopMme

BueaynutopHas pabota (Bcero):

B TOM YHCJIe, MHIUBUIyaJIbHAS paboTa 00yJaromuxcs ¢
Mpero1aBaTesieM

MOJITOTOBKA KYpCOBOI paboOThl /KOHTAaKTHas paboTa

IPYIIIOBasi, HHIXBUIyaTbHAS KOHCYJIbTAIIUS U UHbIE
BUJIbI yU4eOHOM JEATETBHOCTH, IPEAYCMATPUBAOTIIHE
IPYIIIOBYIO WK MHIWBUAYaIbHYIO paboTy 00ydaro-
IIMXCS ¢ TIPEIo/aBaTesieM)

TBOpYecKas pabora (dcce)

3 CamocTosTenbHas pabota o0ydaromuxcs (BCcero)

148




4 TIpoMexxyTouHasi aTTECTaIrs 00yJaromerocs —

1 cemectp - 3auet
2 CEMECTp - 3a4€eT C OLIEHKON

3. YueOHO-TeMAaTH4YeCKHI IJIAH U COAePKAHUE JTUCIHUIINHDI.

3.1 YuyeOHO-TeMaTHYECKHNH MJIaH
Tabmuia 4 - YyeOHO-TEMaTHUECKAI IIJIaH

Oowmasn TpyaoeMkocTh 3aHATHH (4ac.) DopMmblI
Tpyo0- 0®0 03®0 Texymero
= ém- AyIMTOpH. AyYIMTOPH. KOHTPOJISI U
= Pa3nennl ¥ TeMbl JUCHUIUIMHBI | KOCTh 3AHATHS 3AHATHS TMPOMeEKY-
5 10 3aHATUAM (Z:iif)o JIeKII. MPAaKT. CPC JIeKII. NPaKT. CPC T:el[c]i(;llz[l::[‘-
)
= ycmeBaemo-
2 CTH
1 cemecTp
1. MaTpuuHas ajiredpa 20 4 4 12
1 1.1 MaTtpuiibl, oniepariu HaJ 6 1 1 4
MaTpULIaAMHU T
2 1.2.0mpepenurenu, Ux CBOH- 6 2 2 2
oTBa JyaabHOe
3a/laHue
3 1.3. O6parnas marpuna. Paur 8 1 1 6
MaTpPHIIBI
2. CucTeMbl JIMHEHHBIX 24 4 4 16
YPaBHEHUI
4 2.1. Pemenue cuctem n Jiu- 8 2 2 4
HEHHBIX anre0pandecKux
YpaBHEHHUH C N HEU3BECTHBIMH
metosioMm Kpamepa.
5 2. 2. Pemenue cuctem JUHEN- 8 1 1 6 Kountpoub-
HBIX aireOpandecKux ypaBHe- Has pabora
HUN ¥ MaTPUYHBIX YpaBHEHUH
C TIOMOIIIBI0 00PAaTHOM MaTpu-
IIBL.
6-7 | 2.3. Pemenue cucrem JuHEH- 8 1 1 6
HBIX alreOpandecKux ypaBHe-
Hui MeronoM ["aycca
3. AHAJIUTHYECKAs TeoMeT- 16 2 2 12
pHA HA TUIOCKOCTH
8-9 | 3.1. Ilpsimast Ha MIIOCKOCTH. 16 2 2 12 WnpuBuny-
Crioco6w1 3agannst. OCHOBHBIE aNpHOE 3a-
3aJIa4H. JlaHUE
4. BBeeHHe B aHAJIN3 20 4 4 12
10- | 4.1. IIpexen yrcIIOBOI MOCIIE- 10 2 2 6
11 | OBaTENBHOCTH U Tpee KonTposns-
Has pabota
GbyHKIIH




Oomas TpynoeMkocThb 3aHATHII (4ac.) DopMblI
Tpyno- (010]0] 0390 TeKyuiero
E ém- AyauToOpH. AyauTopH. KOHTPOJIsSt H
= | Pasgesasl M TeMbl JUCHMIUIAHBI | KOCTh 3AHATHS 3AHATHS TPOMEIKY-
5 0 3AHATUAM (:Zi.z)o JIeKII. MPAaKT. CPC JIeKII. NPaKT. CPC T:(::];(;?I:;-
= ycmeBaemo-
b4 cTH
1 cemecTtp
12 | 4.2. HenpepsIlBHOCTH (pyHKIIMN 10 2 2 6 KonTposns-
-13 Has paboTa
5. Muddepenunaabnoe uc- 28 4 4 20
yucaeHne PyHKIMU OXHOM
nepeMeHHOM
14 | 5.1. ITpousBoauas 14 2 2 10
KonTposns-
15 | 5.2. IlpunoxeHus Npou3BoI- 14 2 2 10 Has paboTa
-16 | Hoif
17 | IIpomexyTouHas aTTecTanus -
3a4eT
Bceero: | 108 18 18 72
2 cemecTp
1. MuTerpajibHOe HCYNCIe- 32 3 8 21
HHMe (yHKUIMHU OHOM mepe-
MEHHOH
1-2 | 1.1. HeonpeaeneHHbIN HHTE- 16 2 4 10
Kountpoub-
pajt Has pabora
3-4 | 1.2. OnpeneneHHbIH HHTETPAT 16 1 4 11
Y €0 MPUIOKEHUS
2. Tudpepenumannubie 26 3 6 17
ypaBHEHHUS
5 2.1. Inddepenumnansapie 13 2 3 8
ypaBHeHHS | mopsaka
KonTposns-
6-7 | 2.2. InddepenumansHoie 13 1 3 9 Has pabota
ypaBHEHUS 2 TOpAIKa
3. OYHKIHH HECKOJIbKHX 24 2 4 18
nepeMeHHbIX
8 3.1. Onpenenenre GyHKIUH 10 1 2 7
IBYX U OoJiee mepeMeHHbIX
9- | 3.2. IIpoussoxusie u audde- 8 1 1 6 Konpore-
10 . ) Has pabota
peHnranbl GyHKIUH HECKOIh
KHX TIEPEMEHHBIX
11- | 3.3. DkcrpemyM (QyHKIMH 6 1 5 Keiic-
12| nByx mepeMeHHBIX 3aaHue
4. Psaant 26 2 4 20




Oomas TpynoeMkocThb 3aHATHII (4ac.) DopMblI
Tpyno- (010]0] 0390 TeKyuiero
= ém- AyauToOpH. AyauTopH. KOHTPOJIsSt H
= Pa3nesnibl M TeMBbl TUCHUILUIMHBI | KOCTh 3AHATHS 3AHSITHS NPOMEIKY-
E 0 3AHATUAM (6C€20 JIeKIL. MpaKT. CPC JICKII. MPAaKT. CPC TOYHOM aT-
% uac.) TecTaluu
= ycneBaemo-
b4 cTd
1 cemecTtp
13- | 4.1. YucnoBsle psabl 13 1 2 10
14 KonTposns-
15- | 4.2. CteneHHbIE PSAABI 13 1 2 10 Has pabora
16
17 | IlpoMexxyTo4Has aTTeCTALHS —
3a4eT C OLICHKON
Hroro 2 cemectp | 108 10 22 76
Bcero | 216 28 70 148
3.2. Conep:xanue 3aHATHH IO BUIaM Y4eOHOH padoThI
Tabnuua 5— Coxepxanue AUCITUTUIHHBI
No HaumenoBanue paznena,
Conepxanue 3aHsITHS
n/m TEMBbI TUCIATLTNHEI
Cemectpl
Cooepotcanue 1eKyuoHH020 Kypca
1 MarpuuHas ajareépa
1.1 | Marpunsl, onepamun Haxa | [lorstue matpuiel. Bunsr matpun. Oneparun Haj matpumamu. CBOHCTBa
MaTpULlaMU oneparuii. TpaHcronnpoBanre MaTpuil. CBOHCTBa TPaHCHIOHHMPOBAHHBIX
MaTpHuIL.
1.2 | Onpenenurenu, X CBOUCT- | OmpenenuTeny, UX CBOWCTBA. MHUHOPBI M alnredpanmyecKue JIOTOIHEHUSI.
Ba. Briuncnenue onpenenurens. Teopema Jlaruiaca.
1.3 | O6parnas wmatpuna. Panr | OOpatHas marpuna. Teopema O CylIeCTBOBAaHMM OOpaTHOW MaTpPUIBL.
MaTpHULbI CaoiicTBa 00OpaTHBIX MaTpUll. DJIeMEeHTapHble IpeoOpa3oBaHus HaJ MaTpHU-
namu. Panr matpunel. JInHeliHbIe KOMOWHAIMH CTPOK U cTONOMIOB. Teope-
Ma O paHre MaTPHIIHL.
2 CucrteMbl JIMHEHHBIX YPaBHEHMIA
2.1 | PemeHwue cucteM n JHHEH- JluneiiHbIe ypaBHEHHS M CUCTEMBI JTMHEHHBIX anreOpandecKux ypaBHEHUH.
HBIX anreOpanveckux ypaB- | PemeHue cucteMm n JMHEHHBIX anreOpandecKux ypaBHEHUH ¢ N HEU3BECT-
HEHUI C N HEU3BECTHBIMU HbIMU 110 TipaBuily Kpamepa.
MeTogoM Kpamepa.
2.2 | Pemenue cucteM nuHEWHBIX | PemieHne cucteM JIMHEMHBIX anreOpanvyecKuX ypaBHEHHUM M MaTPHUUHBIX
anreOpanvecKuxX ypaBHEHUH | ypaBHEHHH C IIOMOIIBIO OOPaTHOW MaTPHIIHL.
Y MaTPUYHBIX YpPaBHEHUI C
MIOMOIIBI0 0OpaTHOM MaTpH-
IBL.
2.3 | Pemenue cucrem nuHelHbIX | PemeHue cucteM m JTUHEWHBIX anreOpandyecKux YpaBHEHHH C N HEM3BECT-
anredpanvecknx ypaBHeHHH | HbIMH MeTojioM ['aycca.
MeroaoM ["aycca
3 AHaJIMTHYeCKasi TeOMETPHS Ha IJIOCKOCTH
3.1 | IIpsmas Ha wiockoctu. Cro- | [Ipsimas Ha mtockoctr. CriocoObl 3aAaHus. YTOJI MEKIY ABYMS IPSIMbBIMH.




Ne Haumenosanue paszzena,
ConepxaHue 3aHATHSI
/o TEMBbI TUCITUILTHHBI
coOBI 3a1aHusl. YcnoBus napayieTbHOCTH U ePIeHANKYISIPHOCTH IPAMBIX. PaccrosiHue
OcCHOBHBIE 32/1a4H. OT TOYKH JI0 TIPSIMOH.
4 BBenenne B anann3
4.1. | Ilpemen uncmoBoOi mociaeno- | YHMCIoBBIE MOCIEIOBATEIHFHOCTH U MX CBOMCTBA. [Ipenen urcmoBoii mocie-
BaTEILHOCTH U MpeJIel noBarensHOcTH. [Ipenen ¢pynkuunu. OgHOCTOpOHHHUE Mpeaensl. beckoHeu-
GbyHKIIH HO Mallble BeNn4rHbl. beckoneuno 6omnpine BennuuHbl. OCHOBHBIE TeOpe-
MBI O TIpefernax.
3ameuatenpHbIe Ipeaensl. HeonpeneneHHOCTH.
4.2. | HempepbIBHOCTh QYHKIIMN HenpepsiBHOCTH (hyHKITNH B TOUKe. Touky pa3peiBa QYHKIINH U UX KIac-
cu¢ukanusi. OCHOBHBIE TEOPEMBI O HETIPEPBIBHBIX (PYHKIIUIX.
HenpepbIBHOCTH 3IeMEHTapHBIX (DYHKIIHH.
5 JuddepeHuuabHoe ucuucaeHre PYHKUMU OJHOI epeMeHHOM
5.1. | IlpousBomHas Ornpexaenenne Mpou3BoaHON. CXemMa BBIUYUCICHUS TPON3BOHON. OCHOB-
HBIe TpaBuia quddepenunponanus. [IponsBoHast coxxHON 1 0O6paTHON
¢ysxym. [Ipon3BoHbIE OCHOBHBIX AIIEMEHTAPHBIX (PYHKITUH.
JuddepennnpoBanre HESBHBIX U MTAPAMETPUIECKH 3aJaHHBIX (YHKIHH.
Jlorapudmuyeckoe nuddepennmpopanne. [Ipor3BoHBIC BBICIINX TOPS-
KOB..
5.2. | IIpunoxenus npousBogHol | Bo3pacranue u yobiBanue GpyHKumin. DxcTpemyM ynkumid. Haubonsiiee

Y HalMEHbIIee 3HaYeHHs (YHKIMU HA OTPE3KE.
Bemyknocts dyakiun. Touku neperunda. AcuMOTOTH Tpaduka (yHKITHH.
O6bmas cxema ucciieoBaHus GYHKIUH U TTOCTPOEHHSI X TpaduKoB




Cooeporcaniue npakmu4eckux 3aHAmul

1 Martpuunas aareopa

1.1 | Onepannu HaJ MaTPUIIAMHA Ormepartuu Haa MaTpuraMu. TpaHCITIOHUPOBAHUE MATPHII.

1.2 | Beiuucnienwe ompenenute- | Berumcienue onpenenutesncit meromom Cappyca. Beraucienue onpenenu-
nen TeJIel mpu noMouu Teopemsl Jlamnaca.

1.3 | HaxoxnaeHue obOpaTtHBIX | Haxoknenne oOpaTHBIX MaTpHIl. OJIEMEHTAapHBIC MPeoOpa3oBaHMs Hal
MmaTpull. Beluncnenue panra | Matpunamu. llpuBeneHue marpuubl K cTyneHYaToMy Buay.Brramcienue
MaTpULBI paHra MaTpUIbL.

2 CucreMbl JIHHEHHBIX YPaBHEHMIt

2.1 | Pemenune cucteM JinHeWHbIX | JIMHEHHbIC ypaBHEHUS U CUCTEMbI JIMHEHHBIX allreOpandecKuX YpaBHCHHH.
anreOpanveckux ypaBHeHui | PemieHue cucteMm n JHMHEHHBIX anreOpandecKuX ypaBHEHHH ¢ N HEU3BECT-
MetonoMKpamepa. HbIMU 10 npaBuity Kpamepa.

2.2 | Pemenue cucteM NuHEWHBIX | PemieHne cucTeM JIMHEHHBIX anreOpanvyeckux ypaBHEHUH WM MaTPUUHBIX
anreOpanvyecKkux ypaBHEHUH | ypaBHEHHH C MOMOILIBIO OOpaTHOM MaTpPHIIBL.

METOJIOMMETOIOM 00paTHOU
MaTpPHULIBI.

2.3 | Pemenue cucrem nuHeHHBIX | Pemenne cucreM m JIMHEHHBIX anreOpanvecknx YpaBHEHHUH C N HEU3BECT-
anredpanveckux ypaBHeHHH | HbIMH MeTozioM ['aycca.

MeronoM ['aycca. Pemenne onHopoaHsIx cucteM. OyHIaMEHTANIbHAS CUCTEMA PEILEHUH.

3 AHaIuTHYeCcKasi reoMeTpUs Ha IJIOCKOCTH

3.1 | PaznuunbIle criocoOb! 3aa- PasnuunbIe crTOcOOBI 3aJaHNs TTPSIMOM Ha IIIOCKOCTH.

HUS TPSMOM Ha TIIOCKOCTH. Haxoxnenue yria Mexxay AByMs IpSAMbIMHE. Y CIIOBUS apasIeIbHOCTH U
Haxoxxnenune yria Mexnay NEPICHIUKYIISIPHOCTH MPSIMBIX

aByms npsimbeiMu. Haxoxnae- | HaxoxkzneHne paccTOSHUASA OT TOUYKHU JO MPSMOM

HUE PACCTOSHUSA OT TOUYKH JI0

IpsIMOiA.

4 BBenenue B anaaus

4.1. | HaxoxnaeHue npezena 4n- [Mpenen yucnOBOI MOCIEOBATENFHOCTH U CIIOCOOBI €ro BhiuucieHus. Ha-
CJIOBOH IOCJICIOBATENBHOCTH | XOXKACHHUE Ipeena QyHKIuu.

U npejiena GyHKIUHN Haxoxnenne oqHOCTOPOHHUX TpeienoB. beCkoHeuHO MaJble BETUYHHBI.
CpaBHeHHe OecKOHEUHO MalibiX. beckoHeuHo Gosblne BenuyuHbl. Pac-
KPBITHE HEOIIPEAEIEHHOCTEN.

4.2. | Uccnenosanue ¢pynkuuii Ha | MccnenoBanne QpyHKIMIA Ha HEMPEPHIBHOCTh. HaXxoxkieHNE TOUEK pa3phiBa

HENPEePHIBHOCTH ¢bynkuun u ux knaccudukanus. HempepslBHOCTh QyHKIIMN HA HHTEpBaJe
1 Ha oTpe3ke. Mcrnons30Banne CBOMCTB (QYHKIUA, HETIPEPHIBHBIX HA OTPE3-
Ke.

5 JAuddepenuuabHoe ncunciaeHre PYHKUMU OJHOI nepeMeHHOM’

5.1. | uddepenunpoanne HaxoskaeHue mpou3BOHBIX C UCIIOIB30BAHMEM TaOIUIIBI IPOU3BOIHBIX U
byHKIHIA npasui auddepeHnupoBanusl.

HaxosxaeHue mpou3BOIHBIX CIOKHON M 00paTHOH (pyHKIMHA.
JuddepeHnmpoBanre HEIBHBIX U MTAPAMETPUIECKH 3aJTaHHBIX (YHKITHA.
Jlorapudmuueckoe nuddepenurponanue.

5.2. | Tlpunoxenwus npousBofHod | HaxoxmeHnue npenenos GpyHkimi no npasuiy Jlomurans.

HaxoskaeHue mpoMeKyTKOB BO3pacTaHus M YObIBAHUS QYHKIMIA U TOUEK
skcTpeMyma. HaxoxxieHue npoMexyTKOB BBIITYKIOCTH, BOTHYTOCTH Tpa-
¢uka pyHKIMKM © TOYEK mepernda. ACUMITOTH rpaduKka QyHKIUH.
HccnenoBanne QyHKIUNA U MOCTPOSHHUS X IPadUKOB.




Cemectp 2

Colepotcanue n1eKyuoHHo20 Kypca

1 HNuTerpanbHoe ucuuciaenne GyHKUUM 0HOI MepeMeHHOH
1.1. | Heompenenennsbiii uaterpan | [lepBooOpa3nas GpyHKIMS U HeonpeaeneHHbINH nHTErpan. CBOHCTBa HEO-
peneneHHoro uHTerpaia. Tabmuia oCHOBHBIX MHTerpanoB. Henmocpeact-
BEHHOE MHTETPUPOBAHHE.
Merton 3aMeHbI TepeMEeHHOM. MeTo ] HHTETPUPOBAHHS IO YACTSIM.
HuTerpupoBanre paloHaIbHBIX IpoOei.
1.2. | Onpenenennslii uaterpan u | [loHsATHE ONMpeneNeHHOT0 HHTETPaja, €r0 FTeOMETPUIECKUN 1 SKOHOMHYE-
€ro MPUIOKCHUS ckuii cMpici. CBoiicTBa onpeneneHHoro uarerpaia. ®opmyna HetoToHa-
Jletioamuma. Teopema o cpemHeM.
3amMeHa [IepeMEHHOM U MHTETPUPOBAHKE II0 YaCTAM B OIPEAEICHHOM HHTE-
rpasie. HecoOcTBeHHbIe nHTErpanbl. Berancnenue miomaneii miockux Gu-
ryp. Beruncnenne oobema Tena BpaleHus.
2 JuddepeHuuaibHble ypaBHEHUA
2.1. | Inddepenunansupie ypas- | 3agauu, NpUBOIAIINE K TUPPEepeHINATLHBIM YPaBHECHHUSAM. Y PaBHEHHUS C
HeHus 1 mopsiaka pazaessomMucs nepeMeHabiMu. OtHopoaHsle aAuddepeHInaibHbIe
ypaBHEeHUs. JIMHEHHbIE ypaBHEHU. Y paBHEHUE bepHyIuIn.
2.2. | duddepennmansueie ypas- | YpaBHEHHS, JOMYCKAMOIINE TIOHIKEHNE TopsiaKa. JIMHeHHBIe OTHOPOTHBIC
HEeHU 2 TopsiiKa T QepeHInaNbHbIE YPaBHEHHS BTOPOTO MOPSAKA C TIOCTOSIHHBIMU KO3~
¢urmentamu. JInHeitHbIe HEOMHOPOIHBIE (P EpEeHITNATFHBIE YPAaBHEHUS
BTOPOT'O MOPSAJKA C HOCTOSHHBIMU KO3()(DUIIEHTaMH.
3 DyHKIMHA HECKOJIBKUX NMepeMeHHBIX
3.1. | Onpenenenne ¢dbyakmun | Onpenenenne GyHKIMHA OBYX W Ooree mepeMeHHbIX. OOmacTh ompenene-
IBYX U OoJiee mepeMeHHbIX HUsL, Tpad K QyHKIMK ABYX MEepeMEHHbIX. JINHUK ypOBHSL.
3.2. | IIpouzBonubie u quddepen- | YacTHeie MPOU3BOIHBIE, UX TeOMeTpUIecKuii cmbici. [Ipon3BoaHas o Ha-
uaisl GYHKIUH HECKOJBKUX | MPaBJICHUIO U IPAJUEHT.
MIEPEMEHHBIX Huddepennupyemocts 1 nonubid auddepennman Gyakuuu. [Ipumenenne
MOJIHOTO JU(depeHIInaa K NpUOINKECHHBIM BIYUCICHHSIM.
YacTHble IPOU3BOJHBIE BTOPOTO HOPSIKA.
3.3. | OkcTpemyM (PpyHKIHH ABYX OkcTpeMyM GYHKIUH JBYX [TEPEMEHHBIX.
MEePEMEHHBIX YcnoBHblit 9kcTpeMyM. Hanbonblee 1 HanMeHbliee 3HaYeHUS] QYHKIMHA B
3aMKHYTOH 001acTH.
4 Pananl
4.1. | YucnoBsie psIbI [TonsiTue psina U ero CXOAUMOCTH. DTaOHHBIE PsiIbl. CBOMCTBA CXOISMIITIX-
cs panoB. HeoOxoauMmelid npu3HaK cXoauMOCTH. JlocTaTouHble IPU3HAKU
CXOJIMMOCTH PSIZIOB C TOJIOKUTEIBHBIMU YICHAMH.
3nakouepenyromuecs psabl. [lpuznak JleiiOHuna. 3HakonepeMeHHbIE psi-
Itbl. AOCOITFOTHAS ¥ YCIIOBHASI CXOIMMOCTb.
4.2. | CreneHHbIC PsIbI O06u1acTh CX0IMMOCTH CcTereHHoro psjaa. Teopema Adens. Jduddepeniupo-

BaHUE U HHTETPUPOBAHME CTENEHHBIX psoB. Pan Makiopena u psa Teit-
jopa.
Paznoxenue QyHkumii B creneHHbie psaabl. [Ipumenenne psiioB B mpuoOiu-

JKCHHBIX BBIYHUCJICHUAX.

Cooeporcarniue npakmuieckux 3aHImul




HNuTerpanbHoe ucuuciaenne GyHKUUM 0HOI MepeMeHHOM

1.1. | Haxoxxnenue HeompeneneH- | HemocpencTBeHHOE HHTErpUpOBaHHE.
HBIX UHTErPAJIOB Meton 3aMeHbl IepeMEeHHOM. MeToJ] MHTErpUPOBaHUS IO YaCTSIM.
WuTterpupoBanre palMoHaIbHBIX IpoOei.
1.2. | Beluncnenue onpeaeneHHbIX | Brruncienue onpeneneHHbIX HHTErpanosno Gpopmyne HerotoHa-
HWHTETpajoB Jletionmma. 3aMeHa epeMeHHOH M HHTETPUPOBAHUE 10 YaCTSAM B OTIpeIe-
JICHHOM MHTerpaiie. Boruncnenne HecoOOCTBEHHBIX HHTETPATIOB.
[TpunoxxeHust onpeneneHHOro HHTerpaa
2 JAudpdepeHunanbHble ypaBHeHUA
2.1. | Inddepenunansubie ypaB- | YpaBHEHHUS C pa3IessIONIMMUCS NepeMeHHbBIMUA. OHOpoIHbIe U depeH-
HeHus 1 nopsiaka LIIaJIbHbIC YPABHEHHUSI.
JIunelinpie ypaBHeHus. YpaBHeHUe bepHysin.
2.2. | Inddepenunansusle ypas- | YpaBHEHHS, JOMyCKAIOLINE TOHIKEHHE TTopsaKa. JInHeiiHbIe OTHOPOAHbIC
HEHUS 2 TIOpsIKa nmud dhepeHnranbHble ypaBHEHUS BTOPOTO MOPSIKA C MOCTOSTHHBIMHU K03(h-
¢unmeHTamMu.
JluneitHble HEOMHOPOAHBIC MU(QEepeHINANEHBIE YpaBHEHUSI BTOPOTO ITI0O-
pSAKa C TOCTOSTHHBIMU K03 prunreHTaMu
3 DyHKIHN HECKOJIbKHUX NMePeMEeHHBIX
3.1. | Onpexnenenue GpyHKIuU Haxoxnenue oGnactu ompeaeicHus (QYHKIUH JIBYX MepeMeHHbIX. [lo-
IBYX U OoJiee mepeMeHHbIX CTPOEHHUE JTUHUHI YPOBHS.
3.2. | IIpouzBonusbie u quddepen- | HaxoxaeHre 4acTHBIX MPOM3BOAHBIX MEPBOTO U BTOPOTO MOPSAKOB. [Ipo-
1uaibl GYHKIUH HECKOJIBKUX | U3BOAHAS 110 HAIIPABJICHUIO U I'PAIUCHT.
MEPEMEHHBIX [Mpumenenue momHoro nuddepeHnrana K npruOIMKEHHBIM BIYHCICHUSIM.
HuddepennrpoBanue cloXHOW QYHKITHH.
3.3. | Haxoxnmenue skcTpemyma HaxoxnenueskctpemyMa (QyHKIUH JBYX TIEPEMEHHBIX.
¢byHKIMKN OBYX NepeMeHHbIX | HaxokaenueycioBHoro skctpemyma. Oynkims Jlarpanxka.
HaxosxaenneHanOoIpIIero 1 HAaMMEHbLIETO 3HaYeHWH (YHKIMM B 3aMK-
HYTOW O0JIACTH.
4 Pananl
4.1. | UccaenoBanue Ha CXOOH- HccnenoBanue psAaoB Ha CXOAUMOCTD IPU ITOMOIIX HEOOXOAMMOTO MpH-
MOCTB YHCIIOBBIX PSIZIOB 3HAKa CXOJMMOCTH W IPU3HAKOB CPaBHEHHS.
HccnenoBanue psAaoB Ha CXOAUMOCTD IIPY OMOIIK npu3HakoBKomu u
Hamambepa.
HccnenoBanne Ha CXOJUMOCTD 3HAKOUEPEAYIOIIHECS PSIOB.
4.2. | Paznoxenne GyHKIHIA B Pasnoxxenune QyHkuumii B psg MakiopeHa.

CTCIICHHBIC PAJIbI

Paznoxenue pynkumii B psin Teitnopa.
[MpuMmeHeHue psIOB K MPUOIMKEHHBIM BEIYUCIICHHSIM.

4 HOpﬂI{OK OICHUBAHUA YCIICBACMOCTH N C(l)OpMHpOBaHHOCTI/I KOMIIE-
TEHIUH oﬁyqamluerom B Telcymeﬁ 4| HpOMe)KyTOqHOﬁ arrecranum.

I[J'ISI MMOJIOKUTEIBHON OILIEHKH I10 pe3yiibTaTaM OCBOCHHA NUCHUIIIIMHBI O6y‘{aIOIJ_ICMYC$IHeO6XOI[I/IMO

BBITIOJITHUTHh BCE€ YCTAHOBJICHHBIC BUIBI y4eOHOW paboThl. OrieHKa pe3ynbTaTOB padOTHl 00ydYarOIIerocs B

Oaytax (1o BUaM) MpUBEICHA B TabuIe 6.

Tabmuna 6 - bameHO-pedTHHTOBAsI OIICHKA PE3yIIbTaTOB yueOHOH paboTel ooydatonuxcs mo Bunam(bPC)




1 cemectp

VYuyebnas padbora |Cymma  |Buzsl u pe3yiabTaThl OreHka B aTTecTalluu Bast
(BUBI) OammoB  |yueOHOW pabOTHI (17 nenenp)
Tekywjas yyebHasa paboma 030
Texymas yueonas |80 KoHcnekTsl TeM, BEIHO- |2 6ajia 3a YaCTUYHOE PACKPBITHE TEMBI 10-20
pabora B cemectpe CHUMBIX Ha CaMOCTOsITeJb- |3 6ajia 3a Oolee MOJHOE PACKPHITUE TEMBI
HOE H3y4YeHue- 5 TeM 4 Ganna 3a TMOJIHOE PACKPBITHUE TEMBI
Kontponsnas pabora mo |3a oxno 3amanue ot 5 1ol0 6ammos 30-60
Kypcy - 6 3amaHuit 5 GamoB (MoporoBoe 3HAYCHUE)
10 6amtoB (MakKCUMaJIbHOE 3HAYCHHUC)
Hroro no Tekymeii padoTte B cemecTpe 42- 80
IIpomexxyrounas |20 Pemenne 3amaun 1. 5 6a/J10B (TOPOTOBOE 3HAUCHUE) 5-10
aTTecTanus (3a- 10 6an10B (MakcUMaIbHOE 3HAUCHHUE)
uer) Bomnpoc 6mnera Nel 5 6a10B(IOPOroBoe 3HAUEHHE) 5-10
10 6an10B (MakcUMaIbHOE 3HAUCHHUE)
HToro no npoMe:KyTo4yHoii aTTecTanuu (3a4ery) 10-20 6.
CyMMapHasi OLeHKA 110 AUCUMILJIMHE: CymMma 6aJioB TEKYyIEH U IPOMEXYTOYHOH aTTeCTaIlH 52 - 100 6.
2 cemecTp
VYuebHas pabora |Cymma |Bumbl u pe3ynbTaThl OrnenHka B aTTecTaluu banst
(BuBI) O0auioB  |yueOHOM paboTHI (17 nenenp)
Tekywjas yyebHasa paboma 03¢0
Texymas yaebnas (60 Kontponsnas padora mo |3a ogHo 3amanue ot 5 1010 Oammos 30-60
pabota B ceMecTpe Kypcy - 6 3aganuit 5 GautoB (MOPOroBoe 3HAUYECHUE)
10 6asoB (MaKCHMaJIbHOE 3HAYEHHE)
HToro mo Tekyuieii padore B cemecTpe 30-60
IIpomexxyrounas |40 Pemenue 3amaun 1. 5 6a10B (TOPOTOBOE 3HAUCHUE) 5-10
aTTectanus (3K3a- 10 6ansoB (MakCUMalIbHOE 3HAYCHUE)
MEH) Pemenue 3amaqn 2. 5 6a10B (TOPOTOBOE 3HAUCHUE) 5-10
10 6ans0B (MakCUMaJIbHOE 3HAYCHHE)
Bormpoc 6unera Nel 5 6a110B(IOPOroBoOE 3HAUEHHE) 5-10
10 6ann10B (MakcUMaIbHOE 3HAUCHHUE)
Bomnpoc 6mnera No2 5 6a10B (TOPOTOBOE 3HAUCHUE) 5-10
10 6ann10B (MakcUMaIbHOE 3HAUCHHUE)
HToro mo npoMekyTo4HoO# aTTecTaluu (3K3aMeHy) 20-400.
CyMMapHasi OlleHKa 110 JHCHHIIHHE: Cymma 6asioB TeKylel U mpoMexyTouHoi arrectauun 50 — 100 6.

5 MarepuajabHO-TeXHMYECKOe, MPOrPpaMMHOe U yueOHOoe o0ecredeHue
TUCUUIJIMHBI.
5.1 YueOHas auTeparypa

OcHoBHasi yueOHasi IuTEpPaTYpa

1. Beicmass maremaTuka JUisi 3KOHOMHUYecKoro 6akanaBpuata B 3 4. YacTh 1 : yueOHMK M MPaKTHUKYM
st By30B / mox pepakuueit H. 1. Kpemepa. — 5-e u3zn., nepepab. u gon. — Mocksa : M3natensct-
Bo IOpaiit, 2020. — 276 c. — (Bsicmiee o6pa3zoBanue). — ISBN 978-5-534-05820-8. — Texkcr :
anektponnsii // DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/452112 .

2. Bricmas maremaTHKa A S5KOHOMHYECcKoro OakanaBpuarta B 3 4. YacTp 2 : y4eOHUK U HMPaKTUKYM
utst By30B / mon penakuueit H. 1. Kpemepa. — 5-e uzn., mepepad. u gorn. — Mocksa : M3gaTenbeT-



https://urait.ru/bcode/452112

B0 IOpaiit, 2020. — 241 c. — (Bricmee obpa3zoBanue). — ISBN 978-5-534-05822-2. — Texkcr :
anexktpounsii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452113 .

Bricmas maremaTtuka st SJKOHOMHYECKOro OakamaBpuara B 3 4. YacTh 3 : y4eOHHK M MPAKTUKYM
st By30B / o penakuueit H. 1. Kpemepa. — 5-¢ uzn., nmepepad. u gorn. — MockBa : M3naTenbCT-
Bo [Opaiit, 2020. — 418 c. — (Bricmiee obpaszoBanue). — ISBN 978-5-534-05823-9. — Tekcr
anektponHbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452114

JdomoHuTeIbHAS YUeOHAsl JIUTEpaTypa

1.

10.

[TorioB, A. M. Beicmias maremaTHka ajsi 5KOHOMHCTOB. B 2 4. Yacte | | y4eOHUK U MPAKTUKYM IS
By30B/ A. M. Ilonos, B. H. CotHukoB. — 2-¢ u3m., mepepad. u gomn. — Mocksa : M3maTenbcTBo
FOpaiit, 2020. — 271 c. — (Bsicmiee obpazoanue). — ISBN 978-5-534-08550-1. — Tekcr : anek-
tpouusiii / DBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/455761 .

[TonoB, A. M. Bricurast MaTeMartuka st 9KOHOMHUCTOB. B 2 4. HacTp 2 : yueOHUK U MPAKTUKYM IS
By30B / A. M. Ilonos, B. H. CotHukoB. — 2-¢ u3a., nepepad. u gon. — Mocksa : M3gaTenbCcTBO
IOpaiir, 2020. — 295 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-08552-5. — Tekcr : a1ek-
tpounsii // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/455762 .

Knrormu, B.JI. Beiciras mareMaTvka JUis SKOHOMKCTOB : ydueOHOE mocoOue st BY30B /
B. JI. KimrommH. — 2-e u3a., ucnp. u pom. — Mocksa : M3parensctBo FOpaiit, 2020. — 412 c. —
(Beicmee oOpazoBanue). — ISBN 978-5-534-08689-8. — Tekcr : anexrponnsii // 9bC HOpait
[caiiT]. — URL.: https://urait.ru/bcode/449848 .

[Munayes, B. C. Boiciias matemaruka : yuyeOnuk / B.C. lllumaueB. — Mocksa : UHOPA-M, 2021.
— 479 ¢. — (Bricmee obpasosanne). — DOI 10.12737/5394. - ISBN 978-5-16-010072-2. - Tekcr :
anektponHsid. - URL: https://znanium.com/catalog/product/1185673. — Pexxum moctyma: mo moj-
MUCKE.

Kypc BbIcmieit MmaTreMaTHKH JJisi SKOHOMHUCTOB : yueOHuk / mon pen. P.B. CaruroBa. — Mocksa :
NH®PA-M, 2019. — 647 <c¢. — (Boicmee oOpa3oBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/13680. - ISBN 978-5-16-011091-2. - Tekct : snekrponnsid. - URL:
https://znanium.com/catalog/product/989794 — Pexwum gocTyrma: 1Mo momcKe.

XKykoga, I'. C. Beiciias matemaruka s Oakanaspa. [IpakTukym : yueOHOe mocobue : B 2 4acTsX.
Yacte 1 / I'.C. KykoBa. — Mocksa : UHOPA-M, 2019. — 223 c. — (Bsicumiee obpazoBaHue). -
ISBN 978-5-16-108293-5. - Teker : JJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1067376 . — Pexwum mocTymna: 1mo moamnucKe.

. Kykona, I'. C. Breiciias matematuka st 6akanaBpa. [Ipaktukym : yueOHOEe mocoOue : B 2 4acTsX.

Yacts 2 / I'.C. KykoBa. — Mocksa : UHOPA-M, 2019. — 275 c. — (Bsicmiee ob6pa3oBanue). -
ISBN 978-5-16-108294-2. - Teker : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1067390. — Pesxxum ocTyma: mo Mo ImucKe.

Bricmrast MaTeMaTuka Juisi 5)KOHOMHUCTOB: COOpHUK 3a1a4: YuebHoe nocodue / boopuxk I'.U., ['puniie-
Buutoc P.K., MarseeB B.U., - 3-e u3zn., ucnp. - M.:HUL] UHOPA-M, 2019. - 539 c. (Bricuiee o6pa-
3oBanue: bakanaspuar) (Ileperter 7bLl/be3 mmthsa)[ISBN 978-5-16-010074-6. - Tekct : 31meKTpoH-
ueid. - URL: https://znanium.com/catalog/product/989742 — Pexwum qocTyma: Mo MOIMKUCKeE.
[Mumager, B. C. 3agauynuk no BeIcmiel MareMaTuke : yaeoHoe nocoome / B. C. IllumaueB. — 10-e
u3M., crep. — Mocksa : MTHOPA-M, 2020. — 304 c¢. — (Bricmiee oopazoBanue). - ISBN 978-5-16-
010071-5. - Teker : anexrponnsiii. - URL: https://znanium.com/catalog/product/1042456 . — Pexxum
JOCTYTA: 1O TOJIITUCKE.

Hanugaiixo, JI.B. MaremaTtuka nis skoHomuctoB. COOpHUK 3amaHuii: yued.mocooue / JI.B. Hamnu-

Baiiko, H.B. UBammna, FO.J[. llImunr. — CII6. : Jlanp, 2011. — 432 c. — TecT 21MeKTPOHHBIN —
URL.: https://e.lanbook.com/book/662



https://urait.ru/bcode/452113
https://urait.ru/bcode/452114
https://urait.ru/bcode/455761
https://urait.ru/bcode/455762
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5.2 MarepuajibHO-TeXHHYECKOe W NPOrpaMMHOe o0ecrieyeHHe OCBOEHMHS

JTUCIHHUNJIUHBI.

Y4eOHbIe 3aHATHS IO AUCHUILTAHE MTPOBOAATCS B yueOHbIX ayauropusx HOU Kem['Y:

HaumenoBanue yue0-
HBIX MPEAMETOB, Kyp-
COB, JHUCHUIUTHH (MO-
IyJei), MIPaKTHKHY,
WHBIX BHIOB Y4eOHOH
JIeATEIIbHOCTH, MpPeay-
CMOTPEHHBIX Y4EOHBIM
TUIAHOM oOpa3oBa-
TENBHOM MPOrPaMMEI

HanmeHoBaHWe mOMEIIEHWH /JIsi TPOBEICHHS BCEX BHJIOB
y4eOHOU IeATEIbHOCTH, NMPELyCMOTPEHHOH y4eOHBIM IUIAHOM,
B TOM YHCIIE IOMELICHHS I CaMOCTOSTENILHON paboThl, ¢ yKa-
TIePEYHS obopynoBaHus, y4eOHO-
HArJLIIHBIX TIOCOOHMH M MCIOJIB3yeMOro IPOrpaMMHOT0 obectie-
YeHHs

3aHHUEM OCHOBHOTI'O

Anpec
MTOMEUICHNH TSI TIPOBEACHUS
BCEX BHUIOB Yy4YeOHOH mes-
TENBHOCTH,  IPEIyCMOTPEH-
HOW y4eOHBIM IDIaHOM (B
ciydae peanm3anuu o0paso-
BaTEeJIBLHON MPOTrpPaMMBI B Ce-
TeBOH (hopMe JONOIHUTENBEHO
YKa3bIBaCTCSl HAMMEHOBAHUE

(MecTomoNIOXKEHHE)

opraHusalnuy, ¢ KOTOpOH 3a-
KITIOYEeH JIOTOBOP)

Briciiast maremaTtuka

402 YueOHas ayautopust (MyJIbTUMEIUITHAS ) IS IPOBEICHUS:
-3aHSATHI JISKIMOHHOTO THUIIA;

- CEMHUHAPCKOTO (TIPaKTHYECKOTO) THIIA;

- TPYTIIOBBIX U MHIUBUAYAITBHBIX KOHCYIbTAIIHIA;

- TEKYIIETO KOHTPOIIS M MPOMEKYTOUHON aTTEeCTAIINH.
CrienmanusupoBanHas (ydaeOHas) MeOelb: JOCKa MeJoBas, Ka-
(hemnpa, CTOTBI, CTYIIBI.

O6opynoBaHHe:CTALIUOHAPHOE - KOMIIBIOTEP, NPOEKTOp, aKy-
CTHYECKasi CUCTEMa, I0CKa HMHTEPaKTHBHAS.

MS Windows
(Microsoft Imagine Premium 3 year mo cyOJHMIIEH3MOHHOMY
nporoBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice pacmpoctpansiemoe  [10), A=-
nekc.bpaysep (oTeuecTBeHHOE CBOOOTHO pAacHpOCTPaHIEMOE
[10), TTO unTepakTHBHOM Hocku SmartNotebook (kirtod iuieH-

Hcnons3yemoe MporpaMMHOEe OOecreueHuHe:

(cBOOOTHO

31U 110 CEPUHHOMY HOMEPY 000pyIOBaHMU).
HuTepHet ¢ obecneuenuem nocrymna B DMOC.

654079, KemepoBckasi 00-
nactb, I. HoBoky3Heuk, np-Kkr
Merannypros, a. 19

5.2.2 CoBpeMeHHbIe TpodeccuoHANIbHbIE 0a3bl JaHHBIX U MH(OPMALIH-

OHHBbIC CIIPABOYHbBIC CHCTCMBbI.

1.  OOmepoccuiickuii MaTeMarndeckuii mopran (nHGopmannonHas cucrema) http://www.mathnet.ru/

6 Unbie cBenenust M (UJIM) MaTePHAJIbI.

6.1.1lpumepHbIe TeMbI MICbMEHHBIX Y4eOHBIX PadoT
6.1.1. UapuBuayaabHoe 3aqaHue o Teme « Marpuunas aaredpa»

1. Beraucnuthb ONpCACIINTCIIb:

2. JIokazaTbh TOXIECTBO:

-2 -5 -1 3 ,

2 -5 9 1 .

3 1 5 _s 1 b b°|=(b-a)(c—a)(c—bh).
1 ¢ c?

2 18 -7 -10

3. Haiitu 3HaueHue mHorowieHa f(X) ot maTpuirsr A:


http://www.mathnet.ru/

1 -2 3
f(x)=3x*-2x+5 A=2 -4 1|
3 -5 2

4. Pemuth MaTpuyHOe ypaBHeHue. CaenaTh MPOBEPKY.
1 3 -1 3 0
X =
2 5 1 2 -
5. Haittu panr Matpuusl A:

5 -1 4 2 1
-1 2 1 5 6
3 -5 -8 -11
2 4 10 12

A=

6.1.2. KonTpoabHasi padora no teme «CucreMbl JJMHEHHbIX YPaBHEHUI»

1. Pemuth cuctemMy JIMHEMHBIX ypaBHEHHI: 2. Peminth cuctemy JUHEHHBIX ypaBHEHHUI MeTogoM ["ayc-
ca.
a) meronoM Kpamepa; Haiitu olmiee perienue, 4acTHOE, CIIENATh IPOBEPKY.

0) metoniom ["aycca;

B) IpY IOMOIIY 0OpaTHOW MaTpPHULIbI.

2X, =X, +3X; =X, + X, =3
83X, +2X, + X3 =5, | 3X, +4X, - X, +4X, =2
2X, +3X, +X; =1, <X, +5X, -4X,+5X, - X, =-1
22X+ X, +3X,; =11, |4X, +9X, -5X, +9X, - X, =1

6.1.3. I/IHJIHBI’I)IyaJII)HOC 3aJjaHMeE 10 TeMe «AHAJIUTHYECKANA reoMeTpusa Ha IJI0CKOCTH»

VYpaBHeHue ogHOM U3 cTOpoH KBajapara X+3y—5=0. CocTaBUTh ypaBHEHHUS TPEX OCTAIbHBIX CTOPOH KBaJpa-
ta, eci (-1;0) — Touka mepecedeHus ero TuaroHaei.

JlaHbl ypaBHEHUsI 0O1HOM 13 cTOpoH pomOa 2x+y—5=0 u onHoM U3 ero quaroHanei y—1=0. luaronanu
pomba nepecekatorcst B Touke (3;1). Haiitu ypaBHEHMs OCTanbHBIX CTOPOH poMOa.

VYpaBHEHMs IByX CTOPOH napaienorpamma x+2y+2=0 u x+y=0, a ypaBHeHnEe 0JTHOH U3 €ro JuaroHajien
x+2=0. HaiiTu KoOpiMHAaTBI BEPILNH NapajuIeIorpaMMma.

Hanst aBe Bepimabl A(-3, 3) u B(5, -1) uTouka D(4, 3) nepecedenust BBICOT TpeyroiabHuKa. COCTaBUTH
YpaBHEHHUS €ro CTOPOH.

Hansl Bepmunst A(1, 1), B(2, 3), C(4, 1) Tpanertuun ABCD (AD || BC). M3BectHO, uto auaronaim Tparne-
LIMY B3aHMHO NEepIEHAUKYISIpHBL. HaliTn koopAuHATHI BepiuiHbl D 3TOM Tpanenuy.

6.1.4. KonTpoabHasi padora no teme «Ilpegen»
sin X — cos x

X—2 4 3 .
: . X° —5x lim
Haiiti npenensr:a) M : im ———: B :
p A ) X—2 X2 — 3X + 2 ’ X—>0 1_3X3 ’ X*)E COosS 2X
4



(x+1}
r) lim
x>o\ X +3

6.1.5. KontpoJsbHas padora no reme «HenpepbIBHOCTB)

X>2
I/ICCJ'ICIIOBaTB KIIMHU Ha HCIIPECPBIBHOCTH: a4 = {
byn pep )Yy = XX <2
3 /2 _
x? +5

+ 27

B) y=

6.1.6. KonTpoabHasi padora no teme «JAuddepeHunaibHoe HCHHCTEHH e

Nccnenoats MeTonamu nudepeHINaIbHOTO UCYUCIIEHUS Cleaytone (GYHKIUU U, UCTIONB3Ys pe-
3yJIbTaThl KCCIICIOBAHUS, TIOCTPOUTh X TPAPUKH.
2X+2 e2 X — X2

x? —
)y=————; 2) y=
Xx-1

6.1.7. KourpoabHas padora no teme «MHTerpajibHoe ucyucieHue PyHKIMU OTHOM Te-
peMeHHOoi»

|. HaiiTi mHTETpabl:

ccosx)® —

Vi-x?

2_ —_—
X+2 X_4)J-2x 3x -1

1) .[(2—4x)sin2xdx; 2) J-(ar (x—4)(x —3)x

o9 [

Il. Beruucnurs:

[
Iﬁ+l . 2._([6 dx.

I11. Haittu nnomaas Gurypsl, orpaHUuE€HHON JTMHUSIMU:
1
y=x>+1, y=§x2, y=5.

IV. Haiitu 06beM Temna, MOoJy4eHHOTO MPH BpallleHH (PUTYpbl, OrPaHUYEHHON JTMHUSAMU:
x=y? x=1, y=0.(0X, OY).
6.1.8. KonTpoabHasi padora no teme «JIuddepenuuanbHbie ypaBHeHHD)

Pemmte ypaBHEHHS:

1 xyy =1- X2 6. y' —ysin x = y?e®*, 10.y" -4y’ +13y =0.
’ 2 1 " l ” ’ 3x
2. Xy +y:y’y(1):_‘ 7_y = — 7 . 11.y _4y +3y=2€ .
2 sin® x

3. (xy? + X)dx+ (x’y —y)dy =0, y(0) =1. 12.y"+Yy =4sin 2x.



4.y =- : 8. y'+2yy'=0, y(0)=2, y'(0)=—4.

9.y"—-2y'-3y=0.

6.1.9. KontpoJbHasi padora no remMe « OyHKIIUM HECKOJIbKHUX MepeMeHHbIX

1. Haiitu Han6osbliee u Haumenblnee 3Hadenus pynkuun Z = f (X, Y) B 3amxnyToil o6nactu D,
3aJJaHHOM CUCTEMOM HEPABEHCTB.

Z=x*+y —Oxy +27; 3>x>0, 32y>0.

2. DKCIEpUMEHTAIIbHO TOJIyY€eHbl ATh 3HaUeHU UCKOMON (QyHKIuK Y = f(X) IpH MATH 3HAYCHUAX
apryMeHTa, KOTOpBIE 3allicanbl B Tabnuiie. MeTo10M HaMMEHBIINX KBaApaToB HaiiTu Gpynkuuio y = f(X)B
Buge Y =ax+b.

X 1 2 3 4 5
y 4,3 5,3 3,8 1,8 2,3

6.1.10. KonTpoJsibHast padoTa 1mo teMe « IKCTpeMyM (PYHKIIHH BYX IepeMeHHbIX»
Keiic-3aganue:

B npouiecce npon3BoAcTBa MCHOJB3YIOTCS /1Ba BUa pecypcoB: kanutan K u tpyn L. @yHkuus BbI-
0.5 705
yCKa UMeEeT BUJL Z=aK" "L, apenny GoHI0B (kamuTana) 1 OIUiaTy Tpyjaa BblaeneHo 60 y.e.,
CTOMMOCTb apeH/Ibl €AMHUIIBI (POHJIOB paBHA 3 y.e., CTaBKa 3apaboTHOM 1uiaThl 4 y.e.Ilpu kakoMm 3Haue-

Huu K nocturaercst HanbobIMii 00beM BhITycka?

6.1.11. KonTpoabHasi padoTa no teme «4uc/jioBble, cTeneHHbIe PSAAbD

1. UccnenoBath CXOAMMOCTD PSIOB:

n/2 n il
Inn ‘b 3n 1) 1 © q w n B
a) Z_‘in\/ﬁ ) zl(4n+1 . C) Z_: .d) Z 1 ,€) nZ_‘llsln(n +4).

2. Haiitu 06_HaCTI> CXOAMMOCTH (DYHKIIMOHATIBHOI'O Psijia.

n
0
n=.

(x+n

0 n

29 x*"sin(x+7zn)
~ n

-1)"(x-3)"

nzl‘ (n+1)



6.2. IlpuMepHbIe BONPOCHI U 3aJaHUA / 321244 JJIA MPOMEKYTOYHOH

arrecranmmu
Cemecmp 1

Tabauua 8 - [IpumepHbIe TeOpeTHYECKHE BONPOCHI M MPAKTHYECKHE 3aJaHUSIK 324eTy

Paznesnrs! u TeMbl

IIpumepHsbie
CKHE BOIIPOCHI

TeopeThye-

[TpumepHBIE TpaKTUYECKHE 3aJaHuUs

1. MaTpuuHas ajaredopa

1.1 Marpuupl, onepa-
LM HaJl MaTpULIAMH

1. Marpuupsl, BUaBI MaT-
pHLl

2. Omepanuu Haja MaT-
pHULIAMH.

1 2 -3
1. Haiitu Mmarpuny JIFABC-3E, tne A=|1 0 2
45 3
1
B=[2|, C=(2 0 5), E-enunuunas MaTpuua.
1
2. Haiitu 3nauenne Mmuorowiena f(x) or marpurp A:
1 -2 3
f(X)=3x"-2x+5 a=|2 —4 1|
3 -5 2

1.2.0mpenenurenu, ux

3. CaoiicTBa onpenenu-

3. BouucnuTh onpenenuTens MaTpuibl A

HEU3BECTHBIMH METO-
oM Kpamepa.

8 Pemennue cucrem u-
HEWHBIX YpaBHEHUHI

CBOMCTBA. TENeH. 1 -2 3
4. Brruncnenue
ONPEAEIUTENCH. A=|2 -4 1|
3 -5 2
4. BBIYUCIUTH ONPEACTUTEND:
-2 -5 -1 3
-5 9 1
-1 5 -5
18 -7 -10
1.3. O6parnas MaTpu- 5 OGOpartHas MaTpuLa. 5. Haiitu matpuiy B=11.(A-1)/+A/,
1a. Panr marpuisl Teopema o cymiecT- 1 -2 3
BOBaHUM 00OpaTHOU
MaTPHUILIBL. A=12 -4 1|
6 DnemeHTapHBIE Ipe- 3 -5 2
o0pa3oBaHHS MaTpH-
1bl. Panr MaTpHIsL, 6. Haiitu panr MaTpuib! A:
€ro BBIYKCIICHHUE. 1 3 -2 0
3 -1 5 4
2 -4 7 4
3 -1 5 4
2. Cuctembl JUHEHHBIX YPaBHEHUIA
2.1. Pemennie cucremn | 7 CHCTEMBI JIMHEHHBIX 7. PemmuThb cucTeMy JIMHEWHBIX YpaBHEHUH METOJOM
JMHEHHBIX anredpanye- anreOpanvecKux X, +X,+2X,=-1,
CKUX YpaBHEHUH € n ypaBHEHUH.

Kpamepa.12x, — X, +2X, = -4,
4X, +X,+4X, =-2.




metosioM Kpamepa.

X1—2X2 +3X3 =6,
2X1+3X2 —4X3 220,
3X]—2X, —5X3=6.

8.

2. 2. Pemienue cuctem 9 Pemenue cuctem mu- | 9. PemuTh cucTeMy JIMHEWHBIX YpaBHEHUH ¢ IOMOIIBIO
JTMHEHHBIX anredpanye- HEWHBIX YPABHEHUH C 00paTHOH MaTpPHULIBL.
CKUX ypaBHEHMI U MaT- ITOMOIIIBIO 00paTHOM X1-2X,+3X3=6,
PUYHBIX ypaBHEHUI ¢ MaTpPHLIBL. _ _
MOMOIIBI0 0OpaTHOM 10 Pemenue MaTpuUYHBIX 2X+3X, ~4X3=20,
MAaTPHIIBI. ypaBHEHUH 3X1-2X,-5X3=6.
10. Pemnts matpuuHoe ypaBHeHHe. Cenath MpOBEPKY.
1 3 -1 3 0
X =

2 5 1 2 -1
2.3. Pemenue cucrem 11 Pemenue cuctem mi- | 13. Pemmts cuctemy meronom [aycca, HaliTi oOiee
m JIMHEHHBIX anreo- HEWHBIX YpaBHEHUN pEILIEHNE. YACTHOE, CLIENIATh IPOBEPKY.
PanveCcKuX ypaBHEHUI MeroaoM ["aycca. X, +2X,-3X;+X,-3X; =2,
¢ n Hem3BecTHbIMU Me- | 12 OmHOpOAHBIE cHcTe-

togoM ["aycca.

MBI JINHEWHBIX ypaB-
HEHUH.

2X, - X, + X5 —-4X,+ X5 =1,
3X,+X,-2X;-3X,-2X;=3.

3. AHaJIuTHYeCKAas reoMeTpus Ha IJIOCKOCTH

3.1. IIpsimast Ha TUIOC-
koctH. CriocoOslI 3a1a-
Hus. OCHOBHEIE 3a1a4HU

13

14

YpaBHeHHE MPSAMOi €
YIIIOBBIM KO3 GUIIH-
€HTOM, o0IIIee ypas-
HEHUE NPSIMOM, ypaB-
HEHHUE IIPSIMOIA, ITpo-
XOJIIeH Yepe3 OIHy
U JIBE 3a/laHHBIE TOY-
KH.

Yron Mexy 1ByMs
MPSIMBIMH Ha TJIOCKO-
CTH. YcioBHe napai-
JIEIBHOCTH U TIEPIIECH-
JTUKYJISIPHOCTH JIBYX
MPSIMBIX.

14. Hammcate  ypaBHEHUS MPSIMBIX, MPOXOJISIINX
Yyepe3 Hayaio KOOPIMHAT MO yriaom 45° x mpsMoit
y =4-2X.

15. Cpenu mpsIMBIX HAWTH TapajuieTbHBIE W TIEPIICHIH-
KYJISIpHBIE.
a) x-2y+3=0;
0) -2x+4y+5=0;
B) -2X+Yy-3=0;

4. Beenenne B aHAIN3

4.1. Ilpenen uncnoBoit
[IOCJIEOBATEILHOCTH U
npezen QyHKIn

15

16

17

Yucnosas mmocienoBa-
TEJILHOCTh U €€ Mpe-
Jiel.

Ipexen pyHKIUM.
OCHOBHBIE TEOPEMBI O
npejesnax.
beckoneuno manbie 1
OCCKOHEYHO OOJIBIIHE
BEJINYMHEI, MX CBOM-
CTBA.

16. Haiitu npenensr:

] X2 _x—6
lim ——
Xx—3 X—3

. 3x2+2x—1
lim

3 2
X2 5x" - X" +4x+3

3x2
lim (1+ iz]
X—00 X

. 1 1 1
im—+—++—-
x—m[l'z 2-3 n'(n+l):|

4.2. HenpepbIBHOCTh
dhyHKIIII

18

HenpepreiBHOCTH
(OYHKITAU B TOUKE U

17. UccnenoBath (pyHKIMH HA HEMTPEPHIBHOCTH:




19

Ha MHOXKECTBE.
Touku pa3psiBa
GyHKIHH.

x+4, x<-1
f(x)=4x"+2, —-1<x<1
2x, x2>1

18. UccnenoBaTh Ha HENIPEPHIBHOCTh (DYHKITUIO M OTIpe-
JIEJUTH TUIT TOYEK pa3phbiBa, €CIM OHU €CTh

V2-x ., 1
=5 ot Y=o
X +5 X°—3x+2

5. IuddepennuaibHoe ncuuciaenne GyHKIUU OTHOI MepeMeHHOil

5.1. IlponsBomHas

20

OrnpeneneHue npous-
BOIHOM B TOUKe. I'eo-
METPUUECKHUH CMBICIT

IIPOU3BOJHOM.

—2X+5

_ 2
19. B kakoii Touke mapabobl y=x HY>KHO
MPOBECTH KacaTelbHYI0, YTOObI OHA Oblja TMeprieH-
JTUKYJsIpHa OHCCEKTpUCE MEPBOTO KOOPAWHATHOTO

yria.
21 TIpowm3BoaHas CYMMBI, .
POM3BENEHNS, TACT- 20. Haiitn mpousBoHbIC (PYHKITUH:
HOTO ABYX (PYHKITHIL. y=3x*-x°.
22 TlpousBomHAs CIOXK- . X
HOM (pYHKIMH, HESB- y=1g S
HOU QyHKIHH, CTe- T
TIEHHO- y =2"".4/sin x
MOKa3aTeIbHON :
y = (sin x)*
byHKIMH.
5.2. Ilpunoxenus npo- | 23 Tlpusnaku Bozpacta- | 21. MccnenoBarh Ha MOHOTOHHOCTh M HAaWTH TOUYKHU
W3BOJHOM HUS U YObIBaHUS 9KCTpeMyMa (DyHKUUU:
GyHKIHN. X
24 JxcrpeMyM (pyHKITUH. y= 1—x2 .
Heobxonnmoe ycio- '
X2 —2X+2
BHUE, IOCTATOYHBIE YC- _
JIOBHS 3KCTpEMyMa x-1 .
byHKUHY. 22. VccnenoBark Ha BBIMYKJIOCTh, BOTHYTOCTh W HAWTH
25 BoimykiocTs 1 BO- TOYKH Teperuda QyHKIIH:
THYTOCTB rpaduka X
¢ynkiun. Touku me- y= 5
peruoa. 1-x°;
26 Acumnrotel rpaduka | 23. Mccnenosath MeronaMu Au(QepeHnnanbHoro uc-

¢ysakmmu. O61mas
CcXeMa UCCIIEI0BaHus
GyHKIHH.

YHUCIIeHUs clenyroume QyHKIUH M, UCIONb3Yys pe-
3yJIbTaThl HCCIIEAOBAHMUS, IIOCTPOUTH UX IpaduKu:
X 1

1-x? . y=elx

y:

IIpomexxyrouHas arre-
crauus - 3avem

Cemecmp 2

Ta6anna 9 - IlpuMepHbIe TeopeTHYeCKHe BONPOCHI U MPAKTHYECKHE 3aJaHUSK IK3aAMEHY

Paznesnns! 1 TeMbI

IIpumepHbIE

TeopeTHye-

CKHC BOITPOCHL

[TpumepHBIE IpaKTHYECKHE 3aJaHuUs

1. MHTerpajibHoe HCYH

cJeHre (PYHKIMHU OTHOM nepeMeHHOoM

1.1. HeompeneneHHbIi
HHTeTpa

1. TIlepBooOpasHas QpyHK-
MM 1 HEOTIPE/ICIICHHBIN
nHTerpai. CBOHCTBa HEOTI-
pelesIeHHOT0 UHTErpasa.
HenocpencrBenHoe nHTET-
pHpOBaHUE.

2. Merton 3aMeHbI Tiepe-

MEHHOM, UHTErPUPOBAHUE

1. Haiitu uHTETpAIHL:

x° + 2% - 34/x dx
e

I 1-cosx

—————dx
(x —sin x)*




O YACTSIM.
3. MHuterpupoBanue pa-
IIHOHATBHEIX APOOCH.

I(Bx +4)e>dx

J~ X+ 2

Z—dx
X°+X+3

I 2x* —3x -1
(x=4)(x—3)x

1.2. OnpeneneHHbIN
HHTErpaj U ero mpH-
JIOKEHUSA

4. OmnpeneneHHBIN HHTE-
rpajl, ero reoMeTpuIecKui
cMmeici. CBOICTBa ompeie-
JIEHHOTO MHTETpaa.

5. ®opmyna Hetotona-
JleiiOHuna.

6. Tlnomaap rutockoit
(burypsl.

7. OObeM Tena Bpaiile-
HUA.

2. Bpruuciaurs:

1= x3dx:

5
[<Lax [x
\/_ X+ 1 /

In2
e* —1dx;
0
3. Haiitu miomans GUrypsl, OrpaHHYCHHON JTUHUSIMU:

, Y=5.
4. Haiitu oObeM Tena, MOTYYCHHOTO NPH BpAIlCHUH

Xzyz, x=1

1
=x*+1, y==x?
y y 5

(Gurypsl, OrpaHMYEHHON JIMHUAMU:
y=0_ox,ov).

2. InddepenunanbHble ypaBHEHUS

2.1. Tudpdepenunans- | 8. JIuddepeniuanpubie
HBIE YPaBHEHM | IIO- | ypaBHEHUS C pasJelsio-
pAaKa IMHUMUCA TICPECMECHHBIMH.
9. Opnoponusie audde-
PEHIMAIBHBIC YPAaBHEHHS
MIEPBOTO MOPSIKA.

10. Jluneitabie qudde-
pEHIMAIBHBIC YPAaBHEHHS
MIEPBOTO MOPSIKA.

5. Pemnts nuddepeHunanbipie ypaBHEHUS:
(X+2y)dx—xdy=0
(x+y)dx+(y—x)dy=0
xydx+ (x+1)dy =0

xyy' =1-x*

2.2. ludpdepennmab-
HbIE ypaBHEHHS 2 T10-
psiKa

11. JluneitHple oMHOPOI-
Hble auddepeHraipHbIe
ypaBHEHUSI BTOPOTO I10-
psiKa.

12. JluneiiHble HEOMHO-
poxanbie nuddepeHnab-
HBIE YPaBHEHUS BTOPOT'O
MOPSIJIKA C IOCTOSTHHBIMHU
ko3 huIeHTaMu.

6. Pemuts nuddepeHnnanbHeie ypaBHEHUS:

y"—4y'+3y=0
y'—4y'+4y =0
y"—y' +3y=0
yll_y!+3y:ex

3. PYHKIHUH HECKOJIbKHUX NlepeMeHHbIX

3.1. Onpenenenue 13. Onpenenenue QyHK-
(GbyHKIMU IBYX # 00- UM ABYX U OoJee mepe-
Jiee IepEMEHHBIX MEHHBIX.

14. T'eomeTpuueckoe 130-
OpakeHre QpyHKIIMU IBYX
MepEeMEHHbIX.

7. Haiitu obnacth onpenenenus QyHKIMN

z=X*+y*—9xy + 27;
Z=X+2y° +1;
z=In(x-y)

— Ja_x? —y?

8. TlocTpouTh TMHUYU YPOBHS (DYHKLUU:

7=4/4—x"—y?




3.2. [IpousBoansie u
IuddepeHnnanst
(OYHKIUI HECKOJIBKUX
HePEMEHHBIX

15. YacrtHble pou3BOI-
HbIE, UX T€OMETPUYECKUI
CMBICIL.

16. IlpousBoaHas 1o Ha-
NpaBlieHUIO. ['paaueHt.

9.

Haiitn gacTHEIC MMPOU3BOJHBIC ICPBOT'O U BTOPOT'O
IOpsAKOB

z=x*+y*—9xy + 27,

Z=X2+2y° +1;

10. Haiitu mpou3BoiHbIC CIIEAYIOMUX QYHKIUI B TOUKE

M B HampaBieHuM BekTopa 1 .

U, y, 2) =X +y2— 22, M(L, -1, 2), 1 (1,2, -2)

3.3. Dkcrpemym 17. Oxcrpemym dynkimu | 15. Haiitu sxcTpemyMsl crenyromux GyHKIUN:
(yHKIUU IBYX mepe- JBYX TIEPEMEHHBIX.
MCHHBIX 18. YCnoBHBIM SKCTpEMYM. 7= y2 X+ Xy — 2X — 6y
2= yJX -y —x + 6y
16. HccrnenoBaTh (GyHKIIMH Ha YCIOBHBIA IKCTPEMYM:
1 1
Z =—+—; Ipu X+y=2;
Xy
Z=X-Y; npu X+y’=1;
4, Paabl

4.1. Yucnoble psibl

19. Heo6xomumeblii mpu-
3HAK CXOJAMMOCTHU YHCIIO-
BOTO PSIA.

20. JlocTaTrouHbie NpU3HA-
KM CXOJUMOCTH TIOJIOXKH-
TENBHBIX PSIJIOB:

21. 3HakoYepenyroIuecs

psnel. [Ipusznak JleiiOHuma.

17.

18.

Hns psana ap+az +.y OTIPEAETUTH €T0 OOIIHIA
e 0]
2. an
an n=1
YJICH U 3anucarh psjl B BUIE
1 1.2

1 ,12:3 1.2.3.4
3 32.2 33.3 3%.1

HccnenoBath CXOAMMOCTD psijia:

> 1
nzzl \/nz(n2+4)
i (n® +4n).e~("+3)
n=1

2
© 1( n "
Zl 3”[”+1))
g2




4.2. Crenennsle psiusl | 22. Crenennble psiabl. Pa- | 19. Haiftu o6nacTb cxoquMocTy GyHKIMOHAIEHOTO

JIMYC CXOUMOCTH CTEIICH- psna.

HOrO psja. @ (_1)”

23. Paznoxenue QyHKUUI — 5

B psapl Makiopena u Teit- n=1 (X + n)

Jiopa. 29" L .

24. TIpuMeHeHHe CTereH- ZF X" sin(x+7zn)

n=1
Paznoxuts B psig Makiopena GpyHKIUIO
f (X) = cos5x

HBIX PSZIOB K MTPUOIIKEH- 20

HBIM BBIYHCIICHHSM.

. YKa3aTb 00J1aCTh CXOAUMOCTH I10-
Jy4eHHOTO psijia.

21. Bpramcanuts UHTETpai ¢ TouHoCThIO 10 0,001.

01 5
'[ e " dx
0

IIpomexyTouHas arte-
CTaLus - IK3aMeH

Cocrasurens: ' pununna B.b., morenT kadeapsl MaTEMATHKN, DU3UKA W MATEMATHYECKOTO

MOJCJIHNPOBAHUA




