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1 Heab JUCHUIIMHBI.

B pe3ynbTate ocBOeHUS JaHHOW NUCHHUIUIMHBI Yy 00yYaromierocs A0JKHA ObITh copmMHupoBaHa KOM-
NETeHIUSI OCHOBHOM MpodecCHOHATbHONH 00pa3oBaTeIbHON MPOrpaMMBbl aKaJeMHUYECKOTO OakanraBpuara

(manee - OIIOIT): OITK-2.

Conep;xaHI/Ie KOMHeTeHHI/Iﬁ KaK INIaHUPYEMBIX PE3YJIbTAaTOB O6y‘IeHI/I$I IO AUCLHHUIIIIMHE CM. Ta6J'II/II_II)I 1

1.1

@®opmupyemMble KOMIIETEHIIMH

Tabmuna 1 - @opMupyemblie TUCHUTUTMHON KOMIIETCHIIUN

HaunmenoBanue Buaa

HaunmenoBanue kare-

KOII U Ha3BaHUEC KOMIICTCHII N

KOMIIETCHIIUU ropuu (rpymmbl) KOM-
NIETEHLINN
Oo6menpodeccro- OIIK-2. | CtocoOHOCTh OCYIIECTBIISITH COOp, aHa-
HaJbHas a3 U 00pabOTKY JaHHBIX, HEOOXOIUMBIX

JJI pCIICHUA HpO(beCCI/IOHaJ'IBHBIX 3aJa4d

1.2 leckpunTOpHbIE XapPAKTEPUCTUKH KOMIIETEHIIUI
Tabnuna 2 — JleckpUnTOpHbIE XapaKTEePUCTUKU KOMIETSHIIHA, (POPMHUPYEMBIX TUCITUILINHOM

Konu | JleckpunTopHbIC XapaKTEPUCTUKH KOMIIETEHIIMU 110 | JIMCHMIUIMHBI M IPAKTUKH, (HOPMU-
Ha3Ba- OIIOII pytoue komnereHuuto no OINOIT
HHE
KOMIIE-
TEHIUHA
OIIK-2 | 3nath: Bb1.b.14Cratnctika

- OCHOBBI MaTeMaTHUUYECKOI'0 aHaJIM3a, JTMHCHHOM all-
reOpbl, TEOpUU BEPOSITHOCTEH M MaTeMaTH4YeCcKOu
CTAaTUCTUKU, HEOOXOAMMBIC JUIsl PEIICHUs YKOHOMHU-
YeCKHUX 3aJ1ay;

- OCHOBHBIC MOHSTUS U KATETOPUM U HUHCTPYMEHTHI
MIPUKJIAHBIX SKOHOMUYECKUX JTUCLMILINH;

- OCHOBBI TOCTPOEHHUS, pacyera M aHaiu3a COBpe-
MCHHOM CUCTEMBI CTAaTHCTHYECKHX IOKa3aTeIeH.
YMeThb:

- TIPUMEHSATH METOJIbI MaTeMaTUYeCKOro aHalIu3a |
MOJICIIUPOBAHUS ISl PEIICHUS IKOHOMHYECKUX 3a-
naq;

- paccuMTHIBaTh HA OCHOBE TUIIOBBIX METOJIMK U JEH-
CTBYIOIIIE HOPMATUBHO-TIPABOBOI 0a3bl YKOHOMUYE-
CKHE U COITMaJIbHO-9KOHOMHYECKHUE MTOKa3aTeH.
Baagern:

- COBpPEMEHHBIMH MeTojgamMu cbOopa, o0paboTKu u
aHaJIM3a YKOHOMUYECKHX U COIHANLHBIX JAHHBIX;

- HaBBIKAaMU OOpPaOOTKU JAHHBIX JIJISI OIIEHKH JYKOHO-

b1.b.170x0oHOMUKA OpraHU3aUN
b1.b.18Bbyxranrepckuii y4et u aHanu3
b1.b.19BsicIas maremaTka
Bb2.B.01(Y) YueOnas npaxruka. [Ipak-
THKA T10 MTOJyYeHHIO IEPBUYHBIX IIPO-
(eccroHaIbHBIX YMEHHUH 1 HABBIKOB, B
TOM YHCIIC TIEPBUYHBIX YMEHUH U
HABBIKOB HAay4YHO-UCCJIEI0BATENbCKOM
JIESATENBHOCTU

Bb3.5.01(M) 3amuTa BeIITyCKHOH KBa-
THUKAMOHHON paboThI, BKITFOYast
MOJITOTOBKY K IPOLEIYPE 3alIUThl U
MIPOLIEAYPY 3AIIHUTHI




Konu | JleckpunropHbie XapaKTEPUCTUKHA KOMIIETCHITUH TI0
Ha3Ba- OIIOII
HHE
KOMIIE-
TEHIIUU

JIMCIUTIITUHBI ¥ IPAKTHKH, (OPMH-
pytomue kommnereHuuo no OINOIT

MHUYECKUX U COLMAIbHO-DKOHOMMYECKHUX II0Ka3are-
JIe, XapaKTEePU3YIOLIUX JEATEIIBHOCTh XO3SMCTBY-
IOIUX CYOBEKTOB M BBISIBIICHUS TCHJICHIIUI UX H3Me-
HEHMUSL.

2 O0béM U TPYTOEMKOCTH NUCHMILJIMHBI 110 BUAAM y4eOHbIX 3aHATHIl. Dop-

MBI IPOMEKYTOYHOM aTTEeCTALUM.

Tabnuna 3 — O0beM U TPYJ0EMKOCTh AUCITUIUIMHBI TTO BUAAM YUEOHBIX 3aHITHI

OO61as TpyA0EMKOCTh U BHUJIBI Y4€OHOM paboThI 1O

O6béM yacoB o popMam 00yUeHUS

2 cemecTp-9k3aMeH (3 cemectp Ha 30)

JTUCITUTIIMHE, TIPOBOAMMBIC B pa3HBIX hopMax O0®0 300 03®0
1 O01as Tpy10€MKOCTb TUCHUTLITAHBI 252 252 252
2 KonTakTHast paboTa 00yJaronuxcs ¢ MperoiaBaTe- 84 24 40
neMm (TI0 Bu1aM y4eOHBIX 3aHATHIA) (BCETO)
Aynutopnas paboTta (Bcero): 84 24 40
B TOM YHCJIC:
JICKIIUH 34 12 24
18/16 6/6 8/16
MIPaKTUYECKHUE 3aHATHSI, CEMUHAPbI 50 12 32
18/32 6/6 16/16
MIPAKTUKYMBI
nabopaTopHbIe PaOOTHI
B UHTEPAKTUBHOI (popme 6 4 4
B AJIEKTPOHHOHU (hopMme
Bueaynuropnas padota (Bcero):
B TOM YHCJIe, UHIUBUIyaJIbHAs paboTa 00ydJarommxcs ¢
MperoiaBaTesieM
MOJIFOTOBKA KypCcOBOW pabOThl /KOHTAKTHas paboTa
TpyNMnoBasi, UHANBUAYyaIbHAs KOHCYJIBTAIUS U UHbIE
BUIbl Y4EOHOU JAEATENbHOCTH, IPETyCMaTPUBAIOLIHE
IPYNIOBYIO WIM HHAUBUAYAIbHYIO paboTy 00y4aro-
IIUXCS C TIPEIOo/IaBaTeIeM)
TBOpYecKas pabota (dcce)
3 CamocrosTenbHas pabora o0ydaromuxcs (Bcero) 168 220 196
72/96 92/128 84/112
4 TIpoMexxyTo4Hasi aTTecTalus 00ydJaronerocs —
1 cemectp-3auer (2 cemectp Ha 30) 4
36 9 36

3. YueOHO-TeMaTH4YeCKHM IIJIaH U CoaACpPKaAaHUEC NTUCHHUILIMNHDI.

3.1 YyeOHO-TEMATHYECKHUH TJIaH
Tabauua 4 - YueOHO-TeMaTHUECKUH IIJIaH




Oomast TpynoeMkocTh 3aHATHII (Yac.) DopMblI
Tpyz0- 0®0 300/0300 Texymiero
= ém- AyIHMTOpH. AyAMTOpH. KOHTPOJISI H
= | Pa3ngensl d TeMBbl AHCUMIUIMHBI | KOCTH 3AHSTHS 3AHSITHS MPOMeEIKy-
= 10 3aHATUAM (6C€20 TOYHOM aT-
§ l‘ac.) JIEKI. MnmpakKT. CPC JIEKII. MpPaKT. CPC rectamm
S ycneBaemo-
2 CTH
1 cemecTp
1. MaTpuuHas ajaredpa 16 4 8 1 1/2 14/11
1 1.1 Matpuiibl, onepanuy Haj 4 1 1 2 4
MaTpHIaMu
2 1.2.0npeaenuTeny, ux CBOM- 4 1 1 2 0,5 0,5/1 3/2 s uea-
JyanbHOe
CTBa
3 1.3. O6parnas marpuna. Panr 8 2 2 4 05 | 05/1 6/5 SAaTe
MaTPHIIBI
2. CHcTeMbl JIMHEHHBIX 16 4 4 8 2 2 12/12
YPaBHEHU
4 2.1. Pemenue cucteM n Ju- 4 1 1 2 0,5 0,5 3
HEHHBIX aNre0pandecKux
YPaBHEHUH ¢ N HEU3BECTHBIMHU
meroaoM Kpamepa.
5 2. 2. Pemienue cucreM JuHEH- 4 1 1 2 0,5 0,5 3 KoHTposs-
HBIX areOpandeckux ypaBHe- Has paboTta
HUU U MATPUYHBIX YPaBHEHUI
C TIOMOIIIBI0 00OPATHOHM MaTpH-
I(BL
6-7 | 2.3. Pemenue cucrem JuHEMH- 8 2 2 4 1 1 6
HBIX areOpandeckux ypaBHe-
Huil meTosoMm ["aycca
3. AHaJIMTHYECKAasl TeoMeT- 8 2 2 4 1 1/2 6/5
pHsi HA TUIOCKOCTH
8-9 | 3.1. [IpsiMast Ha TIOCKOCTH. 8 2 2 4 1 1/2 6/5 Wunueumay-
Crioco6s1 3a1anust. OCHOBHbIE abHOE 3a-
3aa4m. JTaHKe
4. BBeeHue B aHAJIN3 16 4 4 8 2 2/3 12/11
10- | 4.1. IIpenen uncaoBoii mocie- 8 2 2 4 1 1/2 6/5
11 | MOBaTENBHOCTH U TIPEICI Konrpoxe-
Has pabora
dhyHKIIT
12 | 4.2. HenpepbIBHOCTD (YHKIIMH 8 2 2 4 1 1 6 KonTpoms-
-13 Has paboTa
5. IuddepenuunanbHoe uc- 16 4 4 8 2 2/3 12/11
yuciaenne GQyHKIUM OHOI
nepeMeHHOM
14 | 5.1. IlpousBoauas 8 2 2 4 1 1 6
Kontpouis-
15 | 5.2. [IpunokeHust IpOU3BO/I- 8 2 2 4 1 1/2 6/5 Has pabota
-16 | HO




Oomast TpynoeMkocTh 3aHATHII (Yac.) DopMblI
Tpy0- 000 300/0300 TeKyero
= ém- AynuTOpH. AyauTOpH. KOHTPOJIs 1
= | Pa3geasl M TeMbl AMCUMIUIHHBI | KOCTb 3AHSITHS 3AHSITHS TPOMeEIKY-
5 10 3aHATHAM (:Zf)o nexu. [ mpaxt. | cpe | exu. [ mpakr. CPC T:::::I :;-
3 ycneBaemo-
2 CTH
1 cemecTp
17 | [IpomexyTouHas aTTecTanust | 3a4eT 4
Bceero: | 72 18 18 72 6/8 8/12 92/84
2 ceMecTp
1. MuTerpajibHoe Hcuncie- 38 5 8 25 3 3/4 40/38
HHe GyHKIMHU OJHOM nepe-
MEHHOI1
1-2 | 1.1. HeonpeneneHHbIi UHTE- 19 3 4 12 2 1/2 20/19
KonTposns-
rpain
Has pabora
3-4 | 1.2. Onpenenennblii MHTErpa 19 2 4 13 1 1/2 20/19
Y €r0 MPUIOKCHUS
2. IuppepeHnnanbHbie 16 3 4 9 1 1/2 20/18
ypaBHEHHUsI
5 2.1. JuddepennyansbHbie 8 2 2 4 05 | 0,5/1 10/9
ypaBHeHus | mopsiaka
Kountpouns-
6-7 | 2.2. Iudpepenuuansubie 8 1 2 5 05 | 0,5/1 10/9 Has pabora
ypaBHEHUS 2 MOpsiAKa
3. ®YHKIMH HECKOJILKUX 27 4 12 11 2 214 30/26
nepeMeHHBIX
8 3.1. Onpenenenue QyHKIUU 8 1 4 3 0,5 |0,5/1 10/8
IBYX U 0o0Jiee MepeMEeHHbIX KoHTposth-
9- | 3.2. IIpoussoausie u qudde- 8 1 4 3 0,5 |0,5/1 10/8
10 . ] Has pabora
peHImanbl QyHKIMA HECKOIb
KHX TIEPEMEHHBIX
11- | 3.3. DkcrpemyM QyHKIHH 11 2 4 5 1 1/2 10/10 Keiic-
12| nByx mepemeHHBIX 3a/1aHAe
4. Pl 27 4 8 15 2 1/2 31/28
13- | 4.1. Yucnosble psijipl 14 2 4 8 1 0,5/1 | 15/14
14 Kontpouis-
15- | 4.2. Crenenusle psibl 13 2 4 7 1 0,5/1 | 16/14 | maspabora
16
17 | Ilpomexxyrounas arrecTauus — | 36 9
9K3aMeH
Hroro 2 cemectp | 144 16 32 96 |6/16 | 6/12 |128/112
Bcero | 252 34 50 168 |12/24 | 14/24 |220/196

Tabnuua 5— Coaeprkanue TUCIMITITMHBI

3.2. Conep:kaHue 3aHATHN 10 BUAAM Y4eOHOI padoThI




HaumenoBanue paszacia,
TEMbI JUCHUIIIINHBI

ConepxaHue 3aHATHS

Cemectpl

CoOepotcanue 1eKyuoHHo20 Kypca

1 MaTtpuyHas aareopa
1.1 | Marpuusl, onepaumu Han | [lonstue marpuusl. Buasl matpun. Onepauun Hag matpunamu. CBoiicTBa
MaTpULaMU oneparuil. TpancronupoBanue MaTpull. CBOHCTBa TPaHCIIOHMPOBAHHBIX
MAaTpHIL.
1.2 | Onpegenurenn, wux cBoi- | OnpenenuTeny, UX cBOWcTBAa. MHUHOPBHI M anredpanmdyeckue IOMOTHEHUSI.
CTBa. Brruucnenue onpenenurens. Teopema Jlamnaca.
1.3 | O6parnas wMatpura. Panr | OOparHas Marpuna. Teopema O CyImeCTBOBAHMM OOpPAaTHOW MAaTpPHUIBI.
MaTpULBI CBoiicTBa 00paTHBIX MaTpHIL. DJIeMEeHTapHbIe TpeoOpa3oBaHusl HAJ MaTpH-
nmamu. Panr marpuiisl. JImHeHBIE KOMOMHAITMN CTPOK M cTOOIOB. Teope-
Ma O paHre MaTPHIIbI.
2 CucteMbl JIMHEHHBIX YPaBHEHMIA
2.1 | Pemenwue cucteM n JHHEH- JluneiiHble ypaBHEHUS U CUCTEMBI JTMHEWHBIX anTreOpandecKux ypaBHEHUH.
HBIX anreOpanveckux ypaB- | Pemenue cuctem n TUHEHHBIX adreOpanmyecKux ypaBHEHHH C N HEH3BECT-
HEHHH ¢ N HEU3BECTHBIMU HBIMH TI0 TipaBmity Kpamepa.
MeroaoM Kpamepa.
2.2 | Pemenue cucteM NuHEHHBIX | PemieHune cucTeM JNHUHEHHBIX aireOpandecKux ypaBHEHUH W MaTPUYHBIX
anredpanveckux YpaBHEHHH | YpaBHEHHWH C MIOMOIIBIO OOpaTHOW MaTPHIIBL.
Y MaTPUYHBIX YPaBHEHUH C
MOMOIIBI0 0OpaTHOM MaTpH-
IBI.
2.3 | Pemenue cucreM nuHelHBIX | Pemenne cucreM m JMHHEHHBIX anreOpandecKuX YpaBHEHHN C N HEU3BECT-
anreOpanvyecKkux ypaBHEHU | HBIMU MeTozoM [aycca.
MeroaoM ["aycca
3 AHaJIMTHYeCKas TeOMeTpPHUsl HA MJIOCKOCTH
3.1 | IIpsamas Ha miockoctH. Cro- | Ilpsimast Ha mmockoctr. CriocoObl 3aJaHus. YTOI MEXKAY IBYMsI IPSIMBIMH.
coOBI 33/1aHUsL. VYcnoBus napannenbHOCTH U IEPIEHIUKYIIAPHOCTH NpsAMBIX. PaccTosiHne
OCHOBHBIE 33/1a4H. OT TOYKH JI0 TIPSIMOHA.
4 Beenenue B ananus
4.1. | Ilpenen uucnoBoii mocneno- | UncnoBble mocieq0BaTeIbHOCTH U UX CBOicTBa. [Ipenen urcnoBoii mocie-
BaTENBHOCTH U TIPEIeN noBarensHOCTH. [Ipenen pynkiun. OgHOCTOpOHHUE Mpeesnbl. beckoHeu-
byHKUNU HO MaJible BeMurHbl. beckoneuno Oomnpine BenuuuHbl. OCHOBHBIE TEOpe-
MBI O Tpefenax.
3ameuaTenbHbIe TIpeaensl. HeorpeneneHHOCTH.
4.2. | HempepbIBHOCT (hYHKIMN HenpepriBHOCTH QyHKIIMH B TOUKE. TOUKH pa3pbiBa PyHKIMH U UX KJlac-
cudukanysi. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (YHKIIUSX.
HenpepbIBHOCTD 37IeMEHTAPHBIX (QYHKIIUH.
5 JnddpepennuanbHoe ucuucjaeHne GyHKIMU OTHOW NepeMeHHOH
5.1. | IlpousBomHas Ormnpexenenne mpon3BoaHON. Cxema BBIUYUCICHUS TPON3BOHON. OCHOB-
HBIe TIpaBuiia quddepennnponanus. [I[pou3BoiHast CI0KHON U 0OpaTHON
¢ynkunu. [Ipon3BogHbIE OCHOBHBIX 3J€MEHTAPHBIX (PYHKIHH.
JuddepeHnnpoBanre HEIBHBIX U MTAPAMETPUIECKH 32JIAHHBIX (QYHKITUH.
Jlorapudmuueckoe auddepenuuponanue. IIpon3BoaHbIe BEICIINX TOPSII-
KOB..
5.2. | Ilpunoxkenus npousBoaHol | Bospactanue u yobiBanue yHkuuid. DxcTpemym QyHKImi. Hanbonbiiee

Y HauMeHblIee 3HaueHus QyHKLIUHU Ha OTpe3Ke.
Beimykiocts ¢pynknmu. Touku nepern6a. AcUMOTOTH rpaduka QyHKIUH.

OO0mast cxema ucclieZioBaHusl GYHKIUI U TIOCTPOSHHSI X TpaQHUKOB




HaumenoBanue paszacia,
TEMbI JUCHUIIIINHBI

ConepxaHue 3aHATHS

Colepotcanue npaxmuuecKux 3aHamuil

1 Matpuunas aareopa

1.1 | Onepannu Hag MaTPUIIAMHA Ormeparuy Haa MatpuraMu. TpaHCITOHUPOBAHUE MATPHII.

1.2 | Boluucnenne omnpenenute- | Breruncnenue omnpenenuteneid meronom Cappyca. Beramcienue onpenenu-
nen TeJIel mpu noMouu Teopemsl Jlamnaca.

1.3 | HaxoxnaeHue obpaTtHpIX | Haxoknenne oOpaTHBIX MaTpHIl. JIEMEHTAapHBIC MPeOoOpa3OBaHMS Hal
MaTpull. Beuucnenue panra | Matpunamu. llpuBesenune MaTpullpl K CTyHneHUaTOMy BUAY.Beruucienue
MaTpHULBbI paHra MaTpuLBbl.

2 CucreMbl JIMHEHHBIX YPaBHEHMIt

2.1 | Pemenue cucrem nuHEHHBIX | JIMHEWHBIC YpaBHEHUSI U CUCTEMBI JMHEHHBIX alreOpanvyecKux ypaBHEHUH.
anredpanvecknx ypaBHeHnd | PemeHne cucteM n JHHEWHBIX anreOpandecKuX YpaBHEHHU C N HEHW3BECT-
MetonoMKpamepa. HbIMU 10 npaBuity Kpamepa.

2.2 | Pemenue cucteM NuHEWHBIX | PemieHne cucTeM JIMHEHHBIX anreOpanvyeckuX ypaBHEHUH M MaTPUUHBIX
anredpanvecknx ypaBHEHHH | YpaBHEHHUH C MIOMOIIBIO OOpaTHOW MaTPHIIBL.

METOJIOMMETOJIOM 00paTHOMH
MaTpPHULIBI.

2.3 | Pemenne cucrem nuHeHHBIX | PemeHue cucreM m JIHHEHHBIX anreOpandecKuX YpaBHEHHU C N HEU3BECT-
anreOpanvyecKkux ypaBHEHUH | HBIMU MeTozoM [aycca.

MeroaoM ['aycca. Pewenue onnopoansix cucreMm. OyHAaMeHTAIbHAS CUCTEMA PELLECHUM.

3 AHaJIUTHYECKAsl reOMeTPHs HA IVIOCKOCTH

3.1 | Paznuyuble criocoOw! 3aa- PasnmuuHbIe crIOCOOBI 3aaHus TTPSIMOM Ha IJIOCKOCTH.

HUS MPSIMOM HA MJIOCKOCTH. Haxoxnenue yria Mexxay IByMs MPSIMBIMU. Y CIIOBUS NAPAJUIEIBHOCTU U
Haxoxnenue yria Mexmny MEPIEHANKYIIPHOCTH MPSMBIX

nByMms npsmbeiMu. Haxoxnae- | HaxoskzneHne paccTOSHUAS OT TOUYKHU JO MPSMOM

HUE PACCTOSHUS OT TOYKHU A0

IPSIMOA.

4 Beenenue B ananus

4.1. | HaxoxneHue npezena gunc- [Ipenen yncnoBoi MOCIEIOBATEIFHOCTH M CIIOCOOBI €T0 BRIYHCIICHHS.
JIOBO# TocineioBaTeNlbHOCTH | HaxoxkneHue npenena GyHKIUH.

U mpejiena GyHKIUHN Haxoxnenne oqHOCTOPOHHUX TpeienoB. beCkoHeuHO MaJble BETUYHHBI.
CpaBHeHHe OeCKOHEYHO MaNbIX. beckoHe4HOo OoIbIne BenInHbL. Pac-
KPBITHE HEOIIPEAEIEHHOCTEN.

4.2. | Uccnenoanne ¢hyHkuii Ha | MccnenoBanue GpyHKIMI Ha HEMpephIBHOCTE. HaxoxieHre Touek pa3phiBa

HEIPEPBIBHOCTh ¢yHKIMYN 1 uX knaccudukanus. HempepbIBHOCTH GyHKIIMH HA HHTEpBAJE
1 Ha oTpe3ke. crnons30BaHne CBOMCTB (PYHKIUHA, HETIPEPHIBHBIX HA OTPE3-
Ke.

) JuddepeHunanbHoe HcUMCIeHHe PYHKIMU OHOI IepeMeHHOoM

5.1. | duddepeniupoBanue Haxoxmenne mpon3BOIHBIX C UCIIOIB30BAHUEM TAOIHITHI TPOU3BOIHBIX H
GyHKIHI npasui auddepeHnupoBanusl.

HaxoxxneHnue nmpon3BOIHBIX CIOXKHON M 00paTHON (yHKIIUH.
JuddepenunpoBanne HEABHBIX U MAPAMETPUUECKH 3aJaHHBIX (PYHKLUH.
Jlorapudmuueckoe nuddepenurponanue.

5.2. | Tlpunoxenwus npousBofHoi | HaxoxmeHnue npenenos GpyHkiui no npasuiy Jlonurans.

HaxosxaeHue mpoMeKyTKOB BO3pacTaHMs M yObIBaHUS QYHKIUH U TOUEK
skcTpeMyMa. HaxoxieHue npoMeXyTKOB BBIITYKIIOCTH, BOTHYTOCTH Tpa-
¢uka QyHKIMM © TOYEK nepernda. AcUMNITOTHI rpaduka GpyHKIHH.
HccnenoBanne QyHKIMIA U MOCTPOSHHUS UX IPadUKOB.

Cemectp 2

Cooeporcarnue 1eKYyUoHH020 Kypca




No Haumenoanue pazaena,
ConepxaHue 3aHATHS
n/n TEMBbI TUCIUTITIHEI
1 HuTerpanbHoe ncuucienne GyHKINU 0OJHON NepeMeHHO
1.1. | Heompenenennsiii unterpan | IleppooOpasHas pyHKIUS U HEoNpeaeneHHbIH naTerpan. CBoiicTBa He-
omnpeneacHHOro nHTerpana. Tadaua ocHOBHBIX HHTErpaioB. Hemocpen-
CTBEHHOE UHTETPUPOBAHUE.
MeTton 3ameHbl iepeMeHHOM. MeToJ1 MHTErpUPOBaHUS 10 YaCTSIM.
HnTerpupoBanre palMoOHaIbHBIX IpoOei.
1.2. | Onpenenennpiii uaTerpan u | [loHsTHE onpeAeIeHHOrO HHTETPalla, €r0 FeOMETPHUYECKUIA U SKOHOMHYE-
€ro NpUJIOKEHUS ckuii cmbici. CBo#cTBa onpeneneHHoro naTerpaina. ®opmyna HeroToHa-
JleitOnuna. Teopema o cpeHeM.
3aMeHa epeMEeHHON W MHTETPUPOBAHKE TI0 YACTSIM B ONPEACIICHHOM HUHTe-
rpaiie. HecoOcTBeHHBIE MHTETpaTBl. BEIYrCIIeHe TUIOMIAAeH MIIOCKUX (pu-
ryp. Berancienne oobema Tena BpalieHHus.
2 JAuddepeHunanbHble ypaBHEeHUA
2.1. | duddepennmansusie ypas- | 3amaun, npuBoisamue K audepeHnmanbHpIM ypaBHEHHSAM. Y paBHEHUS C
HeHus | mopsiaka pazaersomumMucs nepeMeHasMA. O tHOpoaHbIe AuddepeHIratbHbIe
ypaBHeHus. JIuHeliHbIe ypaBHEHUA. Y paBHEHUE bepHyuin.
2.2. | Indpdepenunansupie ypas- | YpaBHEHHS, JOITyCKaIONINE TOHKEHHE TIOpsAaKa. JInHEHHbIe OTHOPOAHBIE
HEHUS 2 TIopsaKa nmud dhepeHnranbHbIe YPaBHEHUS BTOPOTO MOPSIKA C TOCTOSTHHBIMU KO3 (-
¢unmenTamu. JInHeHbIe HEOAHOPOIHBIE MU PepeHINATBHBIC YPABHEHHS
BTOPOTO MOPSAJKA C TOCTOSHHBIMH KO3 (DUIIEeHTaMH.
3 DOYHKIUA HECKOJIBKHUX MepeMeHHBIX
3.1. | Onpenenenue dbynkun | OnpenencHue GyHKIMH ABYX M 0ojiee mepeMeHHbIXx. O0acTh ompenene-
JIBYX U OoJiee epeMeHHbBIX HUSI, TpaduK QyHKIMK ABYX TIEpeMEHHbBIX. JINHUH ypOBHSL.
3.2. | IlpousBoanbie u quddepen- | YacTHeie TPOM3BOAHBIE, X TE€OMETpHYeCKHi cMmbIci. llpom3BomHas 1o
Uaibl PYHKUIUI HECKOJBKHUX | HAMPaBJICHUIO M IPaJIUEHT.
MIEPEMEHHBIX Huddepennnpyemocts u nonubid auddepennman Gyakuuu. [Ipumenenne
nostHOTO MU epeHrana K mpuOIMKEeHHBIM BIYHCICHHSIM.
YacTHble MPOU3BOHBIE BTOPOTO TOPS/IKA.
3.3. | OkcTpemyM (pyHKIMU ABYX OKcTpeMyM (QYHKLIUH JBYX [I€PEMEHHBIX.
MEePEMEHHBIX YcnoBHbIi SkcTpeMyM. HanbGonblee 1 HanMeHblee 3Ha4eHUs] PYHKIIUH B
3aMKHYTOM 00JIaCTH.
4 Psaabl
4.1. | YucnoBsie psIbI [TonsiTHe psina U ero CXOAUMOCTH. DTaTOHHBIE Psiibl. CBOMCTBA CXOISMIIIX-
cs pstoB.  HeoOXoauMBIH pU3HAK CXOIUMOCTH. J{ocTaTOUHbIC IPU3HAKH
CXOIMMOCTH PSZIOB C TOJIOKUATEIBHBIMY YICHAMHU.
3nakouepenyromuecs psaabl. [IpusHak JleiiOHuna. 3HakonepeMeHHBIE psi-
IIbl. AGCOITFOTHAS ¥ YCIIOBHAS CXOJIUMOCTb.
4.2. | CreneHHBIC PsIIbI Ob6uacTh cxonuMocTH cTerieHHoro psaa. Teopema Abens. Jduddepeniupo-

BAaHME U MHTEIPUPOBAHUE CTENICHHBIX psoB. Psn Makiiopena u psa Tel-
aopa.

Paznoxenue QyHkimii B creneHHble psabl. [[puMeHenue psiioB B IpruOITH-
YKEHHBIX BBIYHMCIICHUSX.

Codepoicanue npaxmuuecKux 3aHAmuil




HNuTerpanbHoe ncuucjienne GyHKINN 0OTHON NepeMeHHO

1.1. | Haxoxmenue HeonpeneneH- | HemocpeacTBeHHOE HHTETPUPOBAHHE.
HBIX UHTETPAIOB MeToa 3aMeHBI TepeMeHHO’. MeTo1 HHTETrPUPOBAHHS IO YACTSIM.
HHTerpupoBanne pallHOHAITBHBIX IPOOCH.
1.2. | BeruucnieHue onpeeneHHbIX | Brrarcienue onpeneneHHbx nHTerpaobno Gpopmyne HerotoHa-
MHTETpaIoB Jleiibnnua. 3aMeHa mepeMEHHOW M MHTETPUPOBAHKE 110 YacTsIM B ONpe/ie-
JIEHHOM HHTerpaje. Brrancienne HecoOOCTBEHHBIX HHTETPAJIOB.
[Tpuno>keHus onpeneneHHOro HHTerpata
2 JAuddepenunanbHbie ypaBHEHUS
2.1. | TuddepeHnnanpHbie ypas- YpaBHEHHS ¢ pa3aeISIONUMICS TepeMeHHBIMA. O mHOpoHbIe TuddepeH-
HeHus | mopsiaka IUabHbIC YPABHEHHUSI.
JIunelinble ypaBHeHUs. Y paBHeHUE bepHysuin.
2.2. | TnddepeHnnanpHbie ypas- YpaBHEHHUs, JOIMYCKAIOIINE TIOHMKEHUE NOopsaKa. JINHeHHbIe OTHOPOIHBIE
HEHHUS 2 TOpsIaKa JuddepeHnnanpHble YpaBHEHHS BTOPOTO MOPSAKA C TIOCTOSIHHBIMHU KO3 (-
(dbUIHeHTaMH.
Jluneiinple HEOAHOPOAHBIE AM(QepeHINaTbHbIe YPaBHEHUSI BTOPOTO II0-
psIKa C TOCTOSIHHBIMU KO3 GUIIHEHTaAMU
3 DYHKIHH HECKOJBKHUX MepeMeHHBIX
3.1. | Omnpenenenue GpyHKINU Haxoxnenue obmactu onpenenenns GyHKINH IBYX IepeMeHHbIX. [locTpo-
JIBYX U OoJiee epeMeHHbBIX €HHE JINHUHI YPOBHS.
3.2. | IlpousBoansie u quddepen- | HaxoxaeHne 4acTHBIX MPOU3BOIHBIX MEPBOTO M BTOPOTO MOPsAAKOB. [Ipo-
uaibl GYHKIUH HECKOJBKHUX | M3BOAHAS 110 HAMIPABJIICHUIO M TPA/IMCHT.
TIEPEMEHHBIX [Tpumenenune monaOoTO MUdepeHnrana K MpUOIKEHHBIM BEIYUCICHUSM.
Juddepenuupoanue cIoKHOH QYHKIINH.
3.3. | Haxoxnenue skcTpemyma HaxoxaenueskcrpeMyMa QYHKIUH JBYX IEPEMEHHBIX.
¢byHKIIMH IBYX niepeMeHHbIX | HaxoknmeHueycinoBHOro skcTpemyMma. Oynxkims Jlarpamka.
HaxosxaeHnenanOopliero ¥ HauMMEHbBIIETO 3HaueHWH (YHKIUH B 3a-
MKHYTOW 00J1acTH.
4 Psaabl
4.1. | UccnemoBanue Ha CXOQHU- Hccnenopanue psioB Ha CXOAMMOCTb IPH MIOMOIIH HEOOXOIUMOI0 TIPH-
MOCTb YHCIIOBBIX PS/IOB 3HaKa CXOJIMMOCTH W MPU3HAKOB CPABHEHUSI.
HccnenoBanue psaoB HA CXOAUMOCTE IIPH MOMOIIH Mpu3HakoBKomm u
Janambepa.
Hccnenoanne Ha CXOUMOCTh 3HAKOYEPEIYIOIIHECS PSIOB.
4.2. | Paznoxenue GyHKIIMIA B Pasnoxxenue Gynkuuii B psg MakiopeHa.

CTCIICHHBIC PAJIbI

Pasnoxxenune Qynkuumii B psg Teitnopa.

HpI/IMeHeHI/IC psAAOB K HpI/IGHI/I)KeHHLIM BBIYUCJIICHUAM.

4 HOpﬂI{OK OICHUBAHUA YCIICBACMOCTH U C(l)OpMHpOBaHHOCTI/I KOMIIE-

TeHI UM oﬁyqammerom B Telcymeﬁ H l'lpOMe)KyTO‘lHOﬁ arTrecranmm.
JU1s TIOJIOXKUTENIBHON OLIEHKH IO Pe3yibTaTaM OCBOCHMS AMCLUILUIMHBI 00y4aroIeMyCsIHE00X0JMMO
BBINIOJIHUTh BCE YCTAHOBIJIEHHBIE BHUJbI YueOHON paboThl. OleHKa pe3yibTaToB pabOThl 00ydYaromerocs B

Oaytax (1o BUaM) pUBEICHA B TaduIE 6.

Tabmuna 6 - bameHO-pedTHHTOBAsI OIICHKA Pe3yJIbTaTOB yUeOHOH paboThl oOyvatonixcs 1mo Bugam(bPC)



1 cemectp

VYuebHast paboTa
(BUITBI)

CymmMma
0ajioB

Bunsl 1 pe3ynbTaThl
yueOHOI paboThI

OHCHKa B aTTCCTAallun

Bamsr
(17 nenenn)

Tekyuwjas yyebHasa paboma O®0O

Texymias yuebnas (80 WnpuBunyansroe 3ama- |3a M3 ot 5 mo 10 Gammos 10-20
pabora B cemectpe Hue (2 3aganust) 56as1oB (MOpOroBoe 3HaYECHUE)
10 GaynoB (MakCUManbHOE 3HAYCHUE)
KontpomnsHbie paboTh 3a omay KP ot 8 1o 15 6ammos
(3amrura KOHTPONBHO# |8 GamioB (MOPOroBOE 3HAUCHHUE) 32-60
paboThl) 15 6annoB (MakCHMaJIbHOE 3HAYEHHE)
(4 pabotsr)
Tekywjas yyebHasa paboma 390 u 0390
Texymias yue6nas (80 KoncrmiekTsl TeM, BEIHO- |2 6ajia 3a YaCTUYHOE PACKPBITHE TEMBI 10-20
pabota B cemecTpe CHUMBIX Ha CaMOCTOSTeNb- |3 Oama 3a 6oee TOHOE PACKPBITHE TEMBI
HOE H3y4yeHue- 5 TeM 4 Ganna 3a MOJIHOE PACKPBITHUE TEMBI
KonrponbHas padora mo |3a ogHo 3aganue ot 5 1010 GanmoB 30-60
Kypcy - 6 3ananuii 5 6anoB (IOPOroBoe 3HaYCHHUE)
10 6amtoB (MakKCUMaJIbHOE 3HAYCHHC)
HToro mo Tekyuieii padore B ceMecTpe 42- 80
IIpomexxyTtounas |20 Pemrenne 3amaun 1. 5 6a/s10B (TOPOTOBOC 3HAUCHUE) 5-10
aTTecranus (3a- 10 6ansoB (MakCUMaJIbHOE 3HAYCHUE)
4eT) Bompoc 6unera Nel 5 6a10B(1OPOroBoe 3HAUEHHE) 5-10
10 6ann0B (MakcUMaIbHOE 3HAUCHHUE)
HToro no mpoMe;KyTo4Hoii aTTecTamuu (3a4ery) 10-206.
CyMMapHasi olleHKa 110 JHCHHILIHHE: CyMmMa 6aJuioB TeKyIeH U MpoOMeXyTouHoH arrectauuu 52 — 100 6.
2 cemecTp
Yuyebnas pabota |Cymma  |Bujsl u pe3yabTaThl OreHka B aTTecTaluu Banst
(BUIBI) OammoB  |y4eOHOI paboThI (17 nenenp)

Tekywjas yyebHaa paboma O®0O

Texymas yueOHas

60

KonTponbHbIe paboThI

3a omay KP ot 5m10:10 6ammoB

pabota B cemecTpe (3armuTa KOHTPOIBLHOM 56a110B (TTIOpOrOoBOE 3HAYCHHE) 20- 40
paboThI) 10 GamioB (MakcUMaTbHOE 3HAYCHHUE)
(4 pabotsr)
Ketic-3ananue 1006am10B (IOPOTOBOE 3HAUCHHE) 10- 20
20 6ayutoB (MakCMMalbHOE 3HAYCHUE)
Tekywjas yyebHasa paboma 390 u 0390
Texymias yueOnas |60 KontponpHas padora mo |3a ogHo 3amanue ot 5 nol0 Oammos 30-60
pabota B cemecTpe Kypcy - 6 3amanuit 5 6amioB (MoporoBoe 3HAYCHHUE)
10 6anoB (MakCUMaJIbHOE 3HAYEHHE)
HToro no tekyuieii padbore B cemecTpe 30-60
IIpomexyTtounas |40 Pemenue 3amaqn 1. 5 0a10B (ITOPOTOBOE 3HAUCHUE) 5-10
aTrecTanus (IK3a- 10 6ann10B (MakcUMaIbHOE 3HAUCHHUE)
MEH) Pemenue 3anaun 2. 5 6a10B (IOPOroBOE 3HAUCHHUE) 5-10
10 6an10B (MakcUMaIbHOE 3HAUCHHUE)
Bompoc 6unera Nel 5 6an10B(IOpPOroBOe 3HAYCHHE) 5-10
10 6ann10B (MakcUMaIbHOE 3HAUCHHUE)
Bompoc ounera Ne2 5 6an10B (IOPOroBOE 3HAUCHHUE) 5-10
10 6an10B (MakcHMaIbHOE 3HAUCHHUE)
HToro mo npomMexKyTo4HOM aTTecTaliMu (3K3aMeHY) 20-400.
CyMmMapHasi olleHKa 10 JHCHHIIHHE: CymMma 6ayutoB TeKymie u mpoMexyTouHoi arrecrartman 50 — 100 ©.




Tabnuua 6. OneHka ypoBHS OCBOCHUS JAUCHUILIUHBI U CPOPMHUPOBAHHOCTH KOMIETEHIUI B IpoMe-

J)KyTOYHOM aTTeCTalnun

KpI/ITepI/II/I OIICHUBAHHUA KOMIICTCHIINH

OOyJatomumiicss HE BJIAJEeT TEOPETHUCCKHIMU OCHOBAMH
JUCIUIUIMHBL ¥ HAYYHOH TEPMUHOJIOTHEH, IEMOHCTPHPYET
OTPBIBOYHBIC 3HAHUS, HE CIIOCOOCH pellaTh MPaKTHYECKHE
npodeccroHaNbHBIC 33/1a4M, OMYCKAeT MHOKECTBEHHBIC
CYIIECTBEHHbIC OIIMOKK B OTBETaX, HE YMEET MHTEpIpe-
TUPOBATh PE3YJIBTATHI U JICTIATh BHIBOJIBI.

YpoBHH oOCBoOe-
HUSA JUCIH-
IIJINHbI H
copmupoBan-
HOCTH KOMIIE-
TEHUHH

IIEPBBII

Hrorosasn
OIIEHKA

He 3a4TEHO,
HEYI0OBJIETBO-
pHUTEIBHO

OneHnka mno
100-6abHO#
HIKaJIe

Menee 51
Oayuia

OOyuaronuiicsl BIaJeeT YaCTHYHO TEOPETHUECKUMH OC-
HOBaMHU JTUCUHUIUIMHBI M HAyYHOW TepMUHOJOTHEH, (par-
MEHTapHO CIOCOOCH peliaTh MPaKTHYECKUE Mpodeccro-
HaJbHbIE 3a/aud, JOIYCKAET HECKOIBKO CYIIECTBEHHBIX
OIINOOK PELICHUAX, MOXKET YaCTUUHO MHTEPIPETUPOBATH
MOJYYCHHBIC PE3yJIbTAThI, JOMYCKACT OIIMOKA B BBIBO-
Jax.

OOyuaronuiicst BaJeeT TeOPETUIECKIMU OCHOBAMH JIHC-
[UIUTMHB] ¥ HAYYHOW TEPMHUHOJIOTHEN, TPaMOTHO H3JIaraet
Marepuas, CIocOOeH pemaTh NpakTH4ecKhe Hpogeccno-
HallbHBIE 33/1a4d, HO JOIyCKAaeT OT/CNbHbIC HeCyIie-
CTBEHHbIC OIIMOKM B MHTEPIIPETALUH PE3YIbTaTOB M BHI-
BOJIAX.

IMOPOTOBBIN

[OBBIIICHHBIN

3aureHo, yno-
BJICTBOPHUTEIIb-
HO

3a4TeHo,
po1o

XO0O-

51-65

66-85

OOyuaronuiicst B TIOJHONH Mepe BIJIa/IeeT TEOPETUIECKIMHU
OCHOBAMHM JWCIUIIIMHBI U HAYYHOW TepMHHOJIOTHEH, Tpa-
MOTHO H3JlaraeT MaTepuall, CIIOCOOEH MIIIIOCTPUPOBATH
OTBET NpUMepamy, (akTaMH, JaHHBIMH HAyYHBIX HCCIIe-
JIOBaHUI, MPUMEHSITh TEOPETHUYECKHE 3HAHUS AT pelle-
HHS [IPAKTHYECKHUX NMPOQECCHOHATBHBIX 3a1au. [IpaBuib-
HO MHTEPIPETHPYET IOJIyYeHHBIC PE3yJIbTaThl W JeNaeT
000CHOBaHHBIE BBIBOBI.

S MarepuajbHO-TeXHHYECKOE, IPOrPaMMHOE U y4eOHOoe odecrneueHune

AUCUHUIJIMHBI.
5.1 YueOHas auteparypa

OcHoBHasi yueOHasl IuTEpaTypa

IIPOJIBUHYTHIN

3aureHo,
JINYHO

OoT-

86-100

1. Beicmras MmaTemaTHKa JiIs SKOHOMHYECKoro OakanmaBpuara B 3 4. Yacth | : y4eOHUK U MPAKTUKYM ISt
By30B / moj penakmueit H. III. Kpemepa. — 5-e u3n., mepepab. u mom. — Mocksa : M3gaTenbcTBO
FOpaiit, 2020. — 276 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-05820-8. — Tekcr :
tpouusiit / DBC FOpaiit [caitr]. — URL.: https://urait.ru/bcode/452112 .

2. Bwicmas MareMaTuka JiIs 3KOHOMUYECKOro OakaiaBpuaTa B 3 4. YacTh 2 : y4eOHHK W MPAKTHKYM JIJIS

OJICK-

By30B / moja penakuueit H. III. Kpemepa. — 5-e u3n., mepepal. u mon. — Mocksa : M3naTenscTBo
FOpaiit, 2020. — 241 c. — (Bricmee oOpazoBanue). — ISBN 978-5-534-05822-2. — Texkcr :
tpounsii // DBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/452113 .

QJICK-



https://urait.ru/bcode/452112
https://urait.ru/bcode/452113

3. Bricmas maTtemaTuka A SKOHOMUYECKoro OakanaBpuata B 3 4. YacTh 3 : yueOHMK U MPAKTUKYM IS

By30B / moja penakmueit H. I1I. Kpemepa. — 5-e¢ u3n., mepepab. u mom. — Mocksa : M3gaTenbcTBO
FOpaiit, 2020. — 418 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-05823-9. — Tekcr : amek-
tpouuslii / DBC FOpaiit [caiir]. — URL.: https://urait.ru/bcode/452114

JdomosHuTeIbHAS Y4eOHAsl JJUTEpaTypa

1.

10.

[TonoB, A. M. Bricmrast MareMaTuka Juisi S3KOHOMHUCTOB. B 2 4. Yactp 1 : y4eOHUK U MPAKTHKYM IS
By30B/ A. M. I[lonos, B. H. CotHukoB. — 2-¢ u3f., mepepad. u gomn. — Mocksa : M3naTenbcTBo
FOpaiit, 2020. — 271 c. — (Bsicmee obpazoBanue). — ISBN 978-5-534-08550-1. — Tekcr : amek-
tponnsii // DBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/455761 .

[TorioB, A. M. Beicmast maremaTHka a5l 3KOHOMHCTOB. B 2 4. Yactp 2 : y4eOHUK U IPAKTUKYM IS

By30B/ A. M. [lonos, B. H. CotHukoB. — 2-¢ u3n., nepepad. u momn. — Mocksa : M3aarenbcTBo
FOpaiir, 2020. — 295 c. — (Bricmee oopazoBanue). — ISBN 978-5-534-08552-5. — Tekcr : amek-
tpouusiii / DBC FOpaiit [caiir]. — URL.: https://urait.ru/bcode/455762 .

Kirommn, B.JI. Beicimas MatemaTvika Jjisi SKOHOMHCTOB : ydeOHOe mmocoOue st By30B /
B. JI. KimrommH. — 2-e u3a., ucnp. u pom. — Mocksa : M3parensctBo FOpaiit, 2020. — 412 ¢c. —
(Beicmee obpazoBanue). — ISBN 978-5-534-08689-8. — Tekcr : snexrponnsii // O9bC HOpait
[caitT]. — URL.: https://urait.ru/bcode/449848 .

lunaues, B. C. Beicast marematnka : yueOnuk / B.C. HlunmaueB. — Mocksa : THOPA-M, 2021.
— 479 c. — (Bricuiee obpasosanue). — DOI 10.12737/5394. - ISBN 978-5-16-010072-2. - Teker :
anektponHsid. - URL: https://znanium.com/catalog/product/1185673. — Pexxum goctyna: mo moj-
MUCKE.

Kypc BbICIIeH MaTeMaTHKH JJisi SKOHOMHUCTOB : yueOHuk / mon pen. P.B. CarutoBa. — Mocksa :
NH®PA-M, 2019. — 647 c¢. — (Bwicmiee oOpa3oBanue: bakamaBpmar). —
www.dx.doi.org/10.12737/13680. - ISBN 978-5-16-011091-2. - Tekct : snekrponnsid. - URL:
https://znanium.com/catalog/product/989794 — Pexwum mocTyma: 1Mo Mo InmucKe.

Kyxkosa, I'. C. Beicirast marematuka juisi 6akanaBpa. [Ipaktukym : yueOHOE mocodue : B 2 4acTsX.
Yacte 1 / I'.C. KykoBa. — Mocksa : UHOPA-M, 2019. — 223 c. — (Briciee ob6pa3oBanue). -
ISBN 978-5-16-108293-5. - Teker : DIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1067376 . — Pexxum mocTyma: 1o MOIHCKe.

Kyxona, I'. C. Breiciast maremaTuka ans O6akanaspa. [IpakTukym : yueOHOe mocodue : B 2 4acTsX.
Yacts 2 / I'.C. KykoBa. — Mocksa : TH®PA-M, 2019. — 275 c. — (Bsicuiee obpa3zoBaHue). -
ISBN 978-5-16-108294-2. - Teker : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1067390. — Pexxum qocTyna: o moAImucKe.

Bricmias maremaruka /st 93KOHOMHUCTOB: COOpHUK 3a7a4: YueOHoe nocodue / boopuxk I'.U., ['punie-
Buutoc P.K., MarseeB B.U., - 3-¢ u3zn., ucnp. - M.:HUL] UHOPA-M, 2019. - 539 c. (Breiciiee o6pa-
3oBanue: bakanaspuat) (Ilepemner 7bLl/be3 muthsa)[ISBN 978-5-16-010074-6. - Tekct : 31eKTpOH-
ueiid. - URL: https://znanium.com/catalog/product/989742 — Pexwum qocTyma: Mo MOIMKUCKeE.

[lunaues, B. C. 3agaunuk no Beicuieil MmaremMatuke : yueOHoe nmocodbue / B. C. HlunaueB. — 10-e
u3M., crep. — Mocksa : MTHOPA-M, 2020. — 304 c¢. — (Bricmiee oopazoBanue). - ISBN 978-5-16-
010071-5. - Tekct : anexrponHsIit. - URL: https://znanium.com/catalog/product/1042456 . — Pexum
JOCTYTIA: TIO TIOJIITUCKE.

Hanugaiiko, JI.B. Martematuka aiis skoHomucToB. COOopHUK 3amanumii: yue0.mocooue / JI.B. Hamu-
Baiiko, H.B. MBammna, FO./l. llImuar. — CII6. : Jlans, 2011. — 432 c. — TecT »IeKTPOHHBIH —
URL: https://e.lanbook.com/book/662



https://urait.ru/bcode/452114
https://urait.ru/bcode/455761
https://urait.ru/bcode/455762
https://urait.ru/bcode/449848
https://znanium.com/catalog/product/1185673
https://znanium.com/catalog/product/989794
https://znanium.com/catalog/product/1067376
https://znanium.com/catalog/product/1067390
https://znanium.com/catalog/product/989742
https://znanium.com/catalog/product/1042456
https://e.lanbook.com/book/662

5.2 MarepuajibHO-TEXHHYECKOEe U INPOrpaMMHOe olecrmeyeHre OCBOCHHS

JTUCIHHUNJIUHBI.

Y4eOHble 3aHATUS IO AUCIUILTIHE IPOBOIATCS B yueOHbIX ayautopusix HOU Keml['Y:

HaumenoBanue  y4eOHBIX
HpPEeIMETOB, KypcoB, TUCIH-
IAH (MOJyJIeH), TPaKTHKH,
MHBIX BHIOB y4eOHOH nes-
TENBHOCTH, IPEILyCMOTPEH-
HBIX y4eOHBIM IUTAHOM 00-

pa3oBaTeNIbHOM MPOrpaMMbl

HanmeHoBaHue IOMEIIEHWH Ui TPOBEACHUS
BCEX BHIOB y4eOHOH HEATENBHOCTH, MPEXyCMOT-
pEeHHOW y4eOHBIM IUIAHOM, B TOM YHCIIE IOMeEIIe-
HHS I CaMOCTOSITENIbHON paboThl, ¢ yKa3aHUEM
MepevYHss OCHOBHOTO O0OpyZOBaHHS, yd4eOHO-
HArJBIOHBIX TMOCOOMH M HCIOJNB3yeMOro Ipo-
TPaMMHOI'0 00eCTIeYeHUs

Anpec (MeCTOMOJOXKEHUE) TMOoMelle-
HU A7 TPOBEICHUS BCEX BHJOB
yueOHON [esITeNbHOCTH, MPEILyCMOT-
PEHHOW Yy4eOHBIM IUTaHOM (B Cllydae
peanu3aiuu  00pa3oBaTEIbHOW MPO-
rpaMMbl B ceTeBOi (opMe HOMOIHH-
TENPHO YKa3bIBAaeTCsi HaMMEHOBaHHE
OpraHM3alii, C KOTOPOH 3aKiltoueH
JIOTOBOP)

Briciias matremaTuka

402 VYyeGHas ayautopus (MyJIbTHUMEIUHHAS)IIS
MPOBECHUS:

-3aHSATHI JICKIMOHHOTO THUIIA;

- CEMHUHAPCKOTO (IPaKTHYECKOT0) THIIA;

- TPYNIOBBIX U HHANBHUYaIbHBIX KOHCYJIbTalNH;
- TEKyLIEro KOHTPONS M HPOMEXKYTOYHOH aTTe-
CTaIl}H.

CriermmanmusupoBanHas (yueOHas) MeOenb: Jocka
MenoBasi, Kaenpa, CTONbL, CTYJIbsL.
O6opynoBaHue:CTallUOHApHOE -
MPOEKTOpP, aKyCTHYecKasi CUCTeMa, JO0CKa HHTep-

KOMIIBIOTED,

AKTHBHasl.
Ucnonszyemoe mporpammuHoe obecrneuenue: MS
Windows (Microsoft Imagine Premium 3 year mo
cyOmunen3nonHoMy goroBopy Ne 1212/KMP or
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBobomHO  pacmpoctpamsemoe  [10),  An-
nexc.bpaysep (oTedecTBeHHOE CBOOOJHO pacIpo-
ctpansiemoe [10), IO wHTEpaKTHBHOH JOCKU
SmartNotebook (kitou JIMIIEH3UHM 1O CEPUIHOMY
HOMepYy 000pyIOBaHUS).

Wutepret ¢ obecneuenneM poctymna B SMOC.

654079, KemepoBckas 007acTh, T.
Hosoky3Hnenk, np-kt Metamnypros, A.
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5.2.2 CoBpeMeHHbIe NIpOodeccuoHANIbHBIC 0a3bl JaHHBIX U HH()OPMALIH-

OHHBbIC CIIPABOYHBIC CUCTCMBI.
1.  Ob6mepoccuiickuii MaTeMaTndeckuii mopran (uHdGopmannonHas cucrema) http://www.mathnet.ru/

6 Unble cBeeHs U (MJIM) MaTepHAJIbI.
6.1.1lpumMepHbIe TeMBbI NMCbMEHHBIX Y4eOHBIX PadoT

6.1.1. UnauBuayaabHoe 3aaHue mo teme «MaTpuuHnas ajaredopa»

1. BpUMCIUTH ONpPENEIIUTENb: 2. Jloka3aThb TOXKJIECTBO:


http://www.mathnet.ru/

2 -5 -1 3
a2

2 -5 9 1 2

3 _1 5 _&5 1 b b°=(b-a)(c—a)(c—h).
2

> 18 -7 —10F ¢ €

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

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 O
X =
2 5 1 2 -
5. Haittu panr matpuusl A:

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

A=

6.1.2. KonTpoJubHas padora no reme «CucreMbl JUHEHHBIX YPABHEHHUID

1. PemuTh cucteMy JTMHEWHBIX YpaBHEHUI: 2. PemnTh cuctemMy JMHENHBIX ypaBHEHUN MeToa0M [ ayc-
ca.
a) metogoM Kpamepa; Haiitu oOmiee perienue, yacTHoOE, ClieiaTh IPOBEPKY.

0) metogom ["aycca;

B) IIPH MTOMOIIM OOPATHON MaTpHIIbI.

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
2X, +X,+3X, =11 |4X, +9X, -5X, +9X, - X, =1

6.1.3. UnauBuayaabHOe 3a/1aHHE M0 TeMe «AHAJTUTHYECKAsi TeOMeTPHs Ha MJI0CKOCTH»

. YpaBHeHUE 0HOI U3 cTOpOoH KkBaapaTa X+3y—5=0. CoCcTaBUTh ypaBHEHHUS TPEX OCTAJbHBIX CTOPOH KBaJIpa-
ta, eci (-1;0) — Touka mepecedeHus ero TMaroHaei.

. Jlanbl ypaBHeHUs 0/1HOM U3 cTOpoH pomba 2x+y—5=0 u ogHOI U3 ero quaronaneit y—1=0. Jluaronanu
pomba nepecekatotcs B Touke (3;1). Haiitu ypaBHEHHS OCTaIbHBIX CTOPOH poMOa.

. VpaBHEHUS JBYX CTOPOH Hapajuienaorpamma x+2y+2=0 u x+y=0, a ypaBHEHHE OJJHOM U3 €ro AHaroHaeH
x+2=0. HaiiTu KoOpIMHAaTBI BEPILNH NapauIeIOrpaMMa.

. Jansl nBe Bepumabl A(-3, 3) u B(5, -1) utouka D(4, 3) nepecedeHus BbICOT TpeyroabHUKa. COCTaBUTH
YpaBHEHHUS €ro CTOPOH.

. Hansl Bepmmnsl A(1, 1), B(2, 3), C(4, 1) tpaneuun ABCD (AD || BC). U3BecTHO, 4TO IuaroHaiu Tpare-
LIMY B3aHMHO NEepIEHAUKYIApHbL. HaliTn koopauHaThel BepiuiHbel D 3TOM Tpanenuy.



6.1.4. KontpoJbHas padora no teme «Ilpenen»

X—2 43 . SInX—cosx
. 4x° —5x - -
Haiitu npenensl:a) lim ;0) lim lim

Y ~.3 - B ;
x>2 x% _3x+2° " xom 1-3x° x%%, COS 2X
x+1)°
r) lim| —=
x>0\ X +3

6.1.5. KonTpoabHasi padora no teme «HenpepbsiBHOCTH)

HccnenoBath QyHKIMY HA HEMPEPBIBHOCTD: a) Y =

isz
X =<2
3/2-x

+27"
X?+5

B) Y=

6.1.6. KontpoJsbHasi padora no reme «/InddepenuuanbHoe ucuncjieHue»

HUccnenosarh MeTonaMu auddepeHnaabHOrO HCUHCICHUS CIAeAyone QyHKIMU U, HCIOIB3YS pe-
3yJIBTAaThl HCCIIEAOBAHUS, TIOCTPOUTE UX TPA(QUKH.
2
X®—=2X+2 2% — X2
1) y= 1 2) y=e

6.1.7. KoutpoabHas padora no teme «MHTerpajbHoe HCYHCIeHUE (PYHKIMU OTHOM Te-
peMeHHOoi»

|. Haittu nunTerpanst:

. _ (arccosx)® -1 , X+2 _ 2x? —3x -1
1 2—-4x)sin2xdx; 2) | ———F———dx; 3) | ———dx4 dx
)I( ) )I NI )-[x2+x+3 ) -[(x—4)(x—3)x

Il. Beruucnurs:

[ asdx
J‘\/;+1 . 2.£e dx.

I11. Haittu nnomaas Gurypel, orpaHUuE€HHON JTMHUSIMHU:
2 1.
y=x"+1, y==-x, y=5.
2
IV. Haiitu 06beM Temna, MOJyYeHHOTO MPH BpallleHUH (PUTYpbI, OTPAaHUYEHHOM JTMHUSMU:
=y2, x=1, y=0.(0X, OY).

6.1.8. KonTposabHasi padora no teme «IuddepenunanbHbie ypaBHeHHD)

Pemnts ypaBHeHUs:

1. xyy' =1-x°. 6. y' — ysinx = y*e®™. 10.y"—4y'+13y =0.



" 1

2.xy'+y=y?, y(1)=1- 7.y =——. 11. y" -4y’ + 3y = 2e*
2 sin“ X

3. (xy? + X)dx+ (X’y —y)dy =0, y(0) =1. 12.y"+y =4sin2x.

4.y =— _ 8. y"+2yy'=0, y(0)=2, y'(0) =—

9.y"-2y"'-3y=0.

6.1.9. KonTpoabHasi padoTa no teme « PyHKIIMU HECKOJIBKHUX MepeMeHHbIX

1. Haiitu Haubosiblnee u HauMenbuiee 3HaueHus pynkimn Z = f(X,Y) B zamknyroii o6nactu D,
3aIaHHON CHCTEMOM HEPaBEHCTB.
Z=x2+y?—9xy +27; 3>x>0, 32y>0.

2. DKCIIEPUMEHTAIBHO HOIYYEHBI IATh 3HAYCHUM HCKOMOK QyHKIuM Y = f (X) IpH NATH 3HAYEHUAX
apryMeHra, KOTOpbIe 3alHcaHbl B Tabmune. MeTo oM HanMeHbIINX KBaapaToB HaiTh dyukimio Y = f(X)B
Buge Y =ax+Db.

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

6.1.10. KonTpoJbHas pa6oTa 1no teme «IKCTpeMyM (PyHKIHM ABYX MepeMeHHbIX»

Keiic-3apanmue:

B npouiecce npon3BoAcTBa MCHOJIB3YIOTCS /Ba BUa pecypcoB: kanutan K u tpyn L. @yHkuus BbI-
0.3 70,5
IyCKa UMEET BH] Z =aK" L, apenny ponos (kanuTana) U omiary Tpyaa BeienaeHo 60 y.e., cTo-
MMOCTh apeH/Ibl €IMHHIBI (POHIOB paBHa 3 y.e., cTaBKa 3apaboTHol muatel 4 y.e.Ilpu kakom 3Hauenun K

JIOCTUTAETCS HAMOOIBIIHI 00BEM BhITyCcKa?

6.1.11. KonTpoabHasi padoTa no teme «4uc/joBble, CTenieHHbIE PSIAbI»

1. UccnenoBarh CXOAMMOCTD PSIJIOB:

z " ,e) isin(n3 +4).

n=11_¢cos~ "1
n

| 3n—1 n?/2
a) nn_ . p) Z( j .5 C) Z
gln\/n $41 an+1 aank3"

2. Haiitu 06J1aCTL CXOIMMOCTH (DYHKIMOHAIBHOTO PAJa.
n
= (x +n)

n

ig x> "sin(x+7n)
“~n



i(—l)"(><—3)n

S (n+1)5"

6.2. [lpumepHbIe BONPOCHI U 3aJaHMsl / 324a4U JJISI MIPOMEKYTOUYHOM
arrecTanuu

Cemecmp 1
Tabauua 8 - [IpumepHbIe TeopeTHYECKHE BOMPOCHI M MPAKTHYECKHE 3aJaHUSIK 324eTy
Pa3zlen51 U TEMbI HpI/IMepHI)Ie TCOpETHU4C- HpI/IMepHLIe MPAKTHUYCCKHUEC 3a1aHUA

CKHE BOIPOCHI

1. MaTpuuHas ajareépa

1.1 Marpuupl, onepa- 1. Marpuupsl, BUabI MaT- 1 2 -3
UM HAJT MATPHUIIAMH E?HOnepauHH Ha Mar- 1. Haiitu marpuny JI=ABC-3E, tne A=|1 0 2|,
puULIaMH. 45 3
1
B=|2|, C=(2 0 5), E-exunuunas Matpuua.
1
2. Haiitu 3nauenue Mmuorowiena f(X) ot matpursr A:
1 -2 3
f(X)=3x"—2x+5 A=|2 —4 1|
3 -5 2
1.2.0mpenenurenu, ux | 3. CBoiicTBa onpenenu- | 3. BpaucianTh onpenenuTens MaTpUIbl A
CBOMCTBA. Tenen. 1 -2 3
4. BrraucneHue
onpeaeauTenei. A=12 -4 1,
3 -5 2
4. BBIYHCIUTH ONPEACITUTEND:
-2 -5 -1 3
2 -5 9 1
-1 5 -5
2 18 -7 -10

1.3. O6parnas MaTpu- 5 OOparHas MaTpHIa. 5. Haiitu matpuiy B=11.(A-1)/+A/,

ua. Panr matpuist Teopema o cyiiie- 1 -2 3
CTBOBaHHH 00PATHOMN
MaTpHIIEL. A=12 -4 1|
6 DuemeHTapHBIE Mpe- _
3 -5 2
00pa3oBaHUsI MaTPH-
upl. Panr MaTpuusl, 6. Haiitu panr MaTpuibl A:
€ro BBIYUCIIEHHE. 1 3 -2 0
3 -1 5 4
2 -4 7 4
3 -1 5 4

2. CucteMbl JIMHEIHBIX YPaBHEHUIA
2.1. Pemenne cuctem n | 7 Cucrtembl TUHEHHBIX | 7. Pemmth cucTeMy JIMHEHHBIX YpaBHEHUI METOIOM




JTUHEHHBIX anredpamde-
CKHX YPaBHEHHUH C n

anredpandIecKux
YPaBHEHHUH.

X, +X,+2X,=-1
Kpamepa.;2X, — X, +2X, =4,

HEU3BECTHBIMU METO- 8 Pemenue cuctem -
nom Kpamepa. HEMHBIX YpaBHEHHI 4X,+ X, +4X; =-2.
meroaom Kpamepa. X1 —2X5+3X3=6,
8 lox,+3x,-4x53=20,
3X1-2X5-5X3=6.
2. 2. Pemenne cucrem 9 Pemenue cuctem u- | 9. PemuTh cUCTEMY JIMHEHHBIX YPABHEHUH C TTIOMOIIBEO
JTUHEHHBIX anreopamde- HEWHBIX ypaBHEHUH C 00paTHOM MaTPHUIIBI.
CKUX ypaBHEHMU U MaT- MOMOILBI0 OOpaTHOM X1-2X5+3X3=6,
PHMHBIX yPaBHCHHI ¢ MaTpHIIBL. 2X] +3X, —4X3 =20,
ITOMOIIIEI0 00PaTHOM 10 Pemrenue MaTpHUHBIX
MaTpHIIbI. ypaBHEHUH 3X1-2Xp -5X3=6.
10. Pemnth MaTpuyHOe ypaBHeHue. CueaTh IPOBEPKY.
1 3 -1 3 0
X =
2 5 1 2 -1
2.3. Pemienue cucrem 11 Pemenue cucrem iu- | 13.  Pemmth cuctemy meroaom [aycca, HaliTu oOiee
m JIMHEHHBIX anredpa- HEUHBIX ypaBHEHUI pELIEHUE. YaCTHOE, CAENATh IPOBEPKY.
UYECKMX YPABHEHMH € N merogom ["aycca. X, +2X,-3X,+ X, —3X; =2,
HEN3BECTHLIMU METO- 12 OnmHOpOMHBIC CUCTE-

nom ['aycca.

MBI JINHEWHBIX ypaB-
HEHU.

2X, - X, + X;—-4X,+ X5 =1,

3. AHAJIUTHYECKAs reoMeTPHs HA MJIOCKOCTH

3.1. [psimas Ha moC-
koctu. Crioco0sI 3a1a-
Hus. OCHOBHBIE 3a1a4K

13

14

YpaBHeHHE MpsIMOii €
yrIoBbIM K03 umm-
EHTOM, 00IIIee ypaB-
HEHUE NPSIMOM, ypaB-
HEHHE NPSIMOU, po-
XOJISIIEeH uepe3 OJIHY
Y JIBE 3a/laHHbIE TOY-
KH.

Yron Mexy 1ByMs
MPSIMBIMU Ha IJIOCKO-
CTU. Y CJIOBHUE Napa-
JIENTbHOCTH U TIEPIIeH-
JTUKYJIIPHOCTH JIBYX
MPSIMBIX.

14. Hanucath  ypaBHEHHsI TNPSMBIX, MPOXOJSIINX
yepe3 HayaJllo KOOPAMHAT Mo yrioMm 45° k mpsaMoit
y=4-2X.

15. Cpenu mpsIMBIX HAWTH HapauieNbHbIE U MIePIICHIH-
KYJISIpHBIE.
a) x-2y+3=0;
0) -2x+4y+5=0;
B) -2X+y-3=0;

4. BBeneHnue B aHAJIU3

4.1. Ilpenen uncioBoit
MOCJIEe0BATEILHOCTH U
npenen QyHKIun

15

16

17

UucoBas mociaeaoBa-
TEJBHOCTD U €€ Ipe-
JIeI.

[penen GyHKIMM.
OCHOBHBIE TEOPEMBI O
npeJenax.
beckoneuHo maible u
OCCKOHEUHO OOJIBIITHE
BEJIMYMHBI, X CBOM-
CTBa.

16. Haiitu npeessr:

X2 —x—6
X-3

i 3x° +2x-1

3 2
X—o 5x® — X" +4X+3

3x?
Iim(1+ izj
X—>00 X

11 1 1
lim —+—+ +—
xaw[l-Z 2-3 n-(n+1):|

lim
X—3




4.2. HenpepbIBHOCTD
hyHKITIN

18 HenpepsIBHOCTD
(YHKLUY B TOYKE U
Ha MHOECTBeE.

19 Toukwu pa3pbiBa
GyHKIHH.

17. UccnenoBarb GyHKLINHU HA HEMIPEPHIBHOCTD:

x+4, x<-1
f(x)=4x*+2, —-1<x<I1
2x, x2>1

18. UccnenoBath Ha HEMPEPHIBHOCTh (DYHKIIUIO U OTpe-
JISIUTh THUIT TOUEK Pa3phbiBa, €CJIU OHU ECTh
V2-x ., 1

VLT gy =
y x?+5 y X2 —3x+2

5. IudrdpepenunaibHoe ucuucaeHue PyHKIMM OTHOM NepeMeHHOil

5.1. IlponsBomHas

20 Ormpenenenue mpous-
BOJIHOH B TOuKe. ['eo-
METPUUYECKUIN CMBICIT
MPOU3BOTHOM.

—2X+5

2

19. B kaxoif Touke mapabobl y=X HYKHO
MPOBECTH KacaTeJIbHYIO, YTOOBI OHA OBLIA TIEpPIICH-
JIUKYJIIpHA OHCCEKTpUCE MEPBOTO KOOPIHMHATHOTO
yria.

¢yskimu. OO61as
CXeMa MCCIIeJOBaHUS
GyHKIHN.

21 Tlpomssoxias cymms, 20. Haiitu npousBoaHbIC (GYHKIIUH:
MPOM3BEICHNS, YaCT-
HOTO JIBYX (pyHKIHH. y=3x*-x.
22 TlpousBomHas CI0XK- X '
HOH (DYHKIIMH, HEsIB- y=tg°=
HOH pyHKIHH, CTe- _ 5;
TIEHHO- y =2°"%./sin x
MOKa3aTeIbHOM y = (sin x)*
GyHKIHN.
5.2. Ilpunoxxenus npo- | 23 Tlpusnaku Bozpacta- | 21. MccnenoBaTh Ha MOHOTOHHOCTh M HAaWTH TOUKHU
U3BOJTHOM HUs ¥ yObIBaHUS aKcTpeMyMa (pyHKITUY:
byHKIMN. X
24 DxctpeMyM (QyHKIHH. y= 1—%2 .
Heobxoaumoe ycio- ;A
BUE, JOCTATOUHBIE X" =2X+2
YCIIOBUS 9KCTpeMyMa B x—1
bymxumnn. 22. VccnenoBaTh Ha BBITYKIIOCTh, BOTHYTOCTh M HAWTH
25 BemykiiocTs 1 Bo- TOYKH TIepernda QyHKIUH:
THYTOCTb rpaduka X
¢ysakmmu. Toukn mie- y= >
peruoa. 1-x%:
26 Acumnrorsl rpapuka | 23. MccnenoBare MeromamMu au(QEpeHINANbHOIO HC-

YUCIICHUS CIeAyIoNe (YHKIUU M, UCHOJB3Ys pe-
3yJIBTAThl UCCIICIOBAHMUS, TIOCTPOUTH UX rPaUKH:
y X 1
- 2 _ nl—X
l1-x°.-Y=¢€

IIpomexyTouHas arre-
cTauus - 3auem

Cemecmp 2

Tabauua 9 - IlpumepHbIe TEOPpETHYECKHE BONPOCHI M MPAKTHYECKHE 32JaHUSK IK3aMEHY

P a3J1CJIbl U TCMBI

[IpumepHbIE
CKH€ BOTIPOCHI

TeopeTHye-

HpI/IMepHBIe MPAKTHUYCCKHUEC 3aJaHUA

1. MHTerpajibHoe HCYH

cJeHre (PyHKIMH OHOM NnepeMeHHOoM

1.1. HeompeneneHHbIi
HHTETpa

1. TIlepBooOpasnas QpyHK-
MU U HEOTIPEAEIICHHBIN
nHTerpai. CBOMCTBaA He-
OTIpeNIeIeHHOT0 NHTErpa-

1. Haiitu unterpaisi:
x° + 2% —3/x
R




na. Henocpencteennoe
HUHTErpUPOBaHMUE.

2. Merton 3aMeHbI Tiepe-
MEHHOM, HHTETPUPOBAHHUE
IO YaCTSIM.

3. HurerpupoBanue pa-
IIHOHATBHBIX APOOCH.

1-cosx
J.—de
(x=sin x)

j (3x + 4)e*dx

J' X+2 dx

X2 +Xx+3
I 2x? —-3x -1
(X=4)(x—3)x

1.2. OnpeneneHHbIN
UHTETpaJl ¥ ero MpH-
JIOKEHUSA

4. OmnpeneneHHbIN HHTE-
rpaj, ero reoMeTpu4ecKui
cMmeici. CBOICTBa ompeie-
JIEHHOTO MHTETpaa.

5. ®opmymna HeroToHa-
JleiibHMIA.

6. Ilnomaznp ruockoit
¢burypsI.

7. OObem Temna Bpaiie-
HHA.

2. Bprauciaurs:

j\/_+1 - ixz-\/l—x3dx;
Tvex—ldx;

3. Haiiti mnomane Gurypsl, orpaHUYEHHON JTHHASMU:

, y=5.
4. Haiitn oO0beM Tena, MONYYCHHOTO IMPH BpAIICHUN

x=1,

y=x*+1, y:%x2

GUrypbl, OrpaHUYEHHON JMHHIMU: X=Yy ,
y=0_ ox, o).

2. luddepennuaibHbie YypaBHEHUSs

2.1. Iuddepennuans- | 8. duddepeHimansabie
HBbI€ ypaBHEHUS | O- | ypaBHEHUs C pa3zeisio-
psiKa IIAMHCS TIEPEMEHHBIMH.
9. OpmHoponubie mudde-
pEHIMAIBHBIC YPAaBHEHHS
MIEPBOTO MOPSIKA.

10. JIuneitabie qudde-
PEHIMAIBHBIC YPAaBHEHHS
MEPBOTO MOPSIKA.

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

xyy' =1-x*

2.2. ludpdepennman-
HBIE YpaBHEHHS 2 T10-
psiKa

11. JIuneitHbIe OTHOPOI-
Hble auddepeHraipHbIe
ypaBHEHUSI BTOPOTO I10-
psiKa.

12. JIuHeiiHBIE HEOOHO-
poxanbie nuddepeHnrab-
HBIE YPaBHEHUS BTOPOTO
MOPSIZIKA C TIOCTOSTHHBIMHU
ko3 pumeHTamu.

6. Pemuts nuddepeHnnanbHple ypaBHEHHUS:

y"'—4y'+3y =0
y'—4y'+4y =0
y'—y'+3y=0
y' -y +3y=¢'

3. @YHKIMH HECKOJIbKHUX NepeMeHHbIX

3.1. Onpenenenue 13. Onpenenenue QyHK-
(GyHKIMU 1BYX H 00- LIMU JIBYX U OoJiee mepe-
Jiee IepeMEeHHBIX MEHHBIX.

14. T'eomeTpuyeckoe
n3obpaxkeHue QyHKIH
JBYX NEPEMEHHBIX.

7. Haiitu oOnactb onpenenenus QyHKIUHA

Z=x*+y?>—9xy + 27,
Z=X*+2y2 + 1;
z=In(x-y)

_ /4—x2—y2




8. IlocTpouTh JIMHUHU YPOBHS (YHKIHH:

Z=44-x*-y?

3.2. [IpousBoaHbIC U
IuddepeHnnanst
(GYHKIHMH HECKOIBKUX
HePEMEHHBIX

15. YacrtHble ponu3BOI-
HBIE, UX T€OMETPUYUCCKHIA
CMBICIT.

16. ITpousBoaHas 1o
HanpasJICHUIO. [ pagueHT.

9. Haiitu yacTHbIEC IPOU3BOIHBIC IEPBOIO U BTOPOIO
MOPSIAKOB
Z=x%+y2-9xy + 27;
Z=x2+2y*+1;

10. Haiitu mpou3BoiHbIC ClIeAYIOMNX QYHKIIUN B TOUKE

M B HanpaBneHuu BekTopa 71 .
u(x1 yl Z) = X2 + y27 22 ’ M(la 71’ 2) ’ n (l! 2a 72)

3.3. DkcTpemym

17. DkcrpemyM QyHKOMN

15. Haiitu s5KCTpeMyMBbI CISAYIONUX (yHKITUH:

(yHKIHHK IBYX TIEepe- JBYX MIEPEMEHHBIX.
MEHHBIX 18. YcloBHBIN 3KCTPEMYM. Z7=Yy?>— x>+ Xy —2Xx—6y
z= y\/;—yz—x+ 6y
16. HccrnenoBath (GyHKIIMH Ha YCIOBHBIM SKCTPEMYM:
1
Z =—+—; npu x+y=2;
X
Z=X-Y;npu x*+y’=1;
4. Paapl

4.1. Yucnosble psibl

19. HeoOxoaumelii ipu-
3HAK CXOJJMMOCTH YHCIIO-
BOTO pAZA.

20. JlocTaTrouHbie NpU3HAa-
KH CXOJJUMOCTH TOJIOMKH-
TEJBHBIX PSIIOB:

21. 3HakoYepeIyroIrecs

panel. [Ipu3Hak JleitOHuIa.

17. Jns psoa ap taz +..,

o0
2.2

Ny 3anmcars psn B BUjE n=1

HJICH
1 12 1.2:3 1.2:3:4
3 32.2 3.3 3%.4
18. HccienoBarh CXOAUMOCTD Psijia;
i 1
n=1 w/nz(n2+4)
> (0 +4n). eI
n=1
_n?
S lsts)
= 3"\n+l)
o—n

OTIPEAETUTH €T0 OOIIHIA




4.2. Crenennsie psifpl | 22. Crenennsie psael. Pa- | 19. Haiitu o6macth cxonuMocTi QyHKIIHOHATIBHOTO

JIyC CXOTUMOCTH CTETICH- psna.
HOT'0 psJa. o (_1)”
23. PaznoxeHnue pyHKIUH s
B psabl Makiiopena u Teit- n=1 (X + n)
Jopa. 9" L, .
24. TIpuMeHeHne CcTerneH- Z;F X= SN (X T n)
n=’
HBIX P10B K IPHOIMOKEH- 20. PaznmoxuTh B psig Makiopena QyHKITUIO
HBIM BBIYHCIICHHSM. f (X) = cO3 5%

. YKa3aTb 00J1aCTh CXOAUMOCTH I10-
Jy9EHHOTO psjia.
21. Bwramcanutes HHTETpai ¢ TouHoCThIO 10 0,001.

01 5
j e ¢ dx
0

IIpomexyTouHas arte-
CTaLUs - IK3AMEH

Cocrasurens: 'pununna B.B., gouenT kadeapsl MareMaThKi, GU3HKA M MaTEMaTHYECKOTO
MOJEIIHPOBAHUS




