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1 Heab JUCHUIIMHBI.
B pesynbraTe 0CBOCHHUS TaHHON JUCHUIUIMHBL Y O0YYarolIerocs JA0JDKHA ObITh CHOPMHpPOBAHA KOM-
NETeHIUSI OCHOBHOM MpodecCHOHATbHONH 00pa3oBaTeIbHON MPOrpaMMbl aKaJeMHUYECKOTO OakanaBpuara

(manee - OIIOIT): OITK-2.

ConepxaHre KOMIIETEHITUH KaK TUTAHUPYEMBIX Pe3yJIbTaTOB OOYUCHHS 110 TUCHIUTUIHHE CM. TaOIuIbl 1

1.1

@®opmupyemMbie KOMIIETEHIIMH

Tabmuma 1 - ®opmupyemple AUCITUTUTMHONW KOMIICTCHITUN

HaunmenoBanue Buaa

HaunmenoBanue kare-

KOII W Ha3BaHUEC KOMIICTCHII N

KOMIIETEHI[NHA ropuu (TpymIbl) KOM-
HEeTEHINH
Ob6menpodeccuo- OIIK-2. | CnocoOGHOCTh OCYIIECTBIATH COOp, aHa-
HaJabHas 13 U 00pabOTKY JTaHHBIX, HEOOXOIUMBIX

JJI pCIICHUA HpO(beCCI/IOHaJ'IBHBIX 3aJa4d

1.2 leckpunTOpHbIE XapPAKTEPUCTUKH KOMIIETEHIUI
Tabnuna 2 — JlecKkpUNTOpHBIE XapaKTEPUCTUKUA KOMIETEHIINHA, (DOPMHUPYEMBIX TUCIUILINHOM

Kogu | JleckpunTopHble XapaKTePUCTUKH KOMIIETEH- | JIMCUMILTUHBI U MPAKTUKH, (POPMUPYIOIIKE
Ha3Ba- muu mo OITOI1 kommerennuro mo OITOIT
HHE
KOMIIe-
TEHIUH
OIIK-2 | 3nartsk: b1.b.11 Boicuias MmareMaTuKa

- OCHOBBI MaTEMaTHYECKOI0 aHaIN3a, JTUHEH-
HOU anreOpbl, TEOPUU BEPOSTHOCTEN U MaTe-
MaTHYECKOW CTaTUCTUKH, HEOOXOJUMBIE IS
pEelIeHNs] Y)KOHOMUUYECKUX 3a/1a4;

- OCHOBHBIE TOHATUS U KaTETOPUU U UHCTPY-
MEHTBI NPUKJIAJHBIX dKOHOMMUYECKUX TUCIU-
IUIHH;

- OCHOBBI IIOCTPOEHMS, pacyeTa U aHajIu3a
COBPEMEHHOM CHCTEMBbI CTATUCTHUYECKHX IO-
KaszaTeJen.

Ymern:

- IIPUMEHATh METOJ/Ibl MaTEMaTU4YECKOro aHa-
JM3a U MOJEIIMPOBAHUS Ul PELLIEHUS SKOHO-
MUYECKHUX 3a/1ay;

- pacCUMTHIBATh HA OCHOBE TUITOBBIX METOJIUK
U JeMCcTBYIOLIEH HOPMATUBHO-TIPABOBON 0a3bl
SKOHOMMYECKHE u COLIMATIbHO-
HSKOHOMMYECKHE TTOKa3aTelH.

Baaners:

- COBpPEMEHHBIMH MeToJaMH cbopa, o6paboT-

b1.b.17 Cratucruka

b1.b.18 byxranrepckuil yuer u aHajiu3
b1.b.23 DxoHOMMKA OpraHU3alun
b2.B.01(Y)IlpakTuka mo moxy4eHuro mnep-
BUYHBIX MNPO(ECCHOHAIBHBIX yMEHUH U
HAaBBIKOB, B TOM YHCJIE NEPBUYHBIX yMeE-
HUH u HaBBIKOB HAy4HO-
M CCIJIEIOBATEIbCKOM 1€ATENbHOCTH
b3.5.01(J]) BeimyckHas kBanuguKaluoH-

Has pabora




Konu
Ha3Ba-

JleCKpUNITOpHBIC XapaKTEPUCTHUKHA KOMITETCH-
iy o OITOIT
HHE
KOMIIe-
TEHIIUH

JIMCIUTITUHBI U IPAKTHKH, (OPMHUPYIOLITHE
koMmmeTennuro no OITOIT

KH ¥ aHaJIM3a SKOHOMHMYECKHUX M COLMAIbHBIX
MAaHHBIX;

- HaBBIKAMHU OOpaOOTKU JAHHBIX JUIS OLIEHKH
SKOHOMHYECKUX 5 COLIMaILHO-
SKOHOMHYECKUX TOKa3aTeNel, XapaKTepu3y-
IOIUX JIEATEIHHOCTh XO3SUCTBYIOMIHNX CyOh-

€KTOB H BBIABJIICHUA TCH,I[GHI.[PI?I HnX HU3MCHC-

HHA.

2 O0béM U TPYTOEMKOCTH IMCUMILIMHBI 110 BUAAM Y4eOHBbIX 3aHATHI. Dop-

MBI IPOMEKYTOYHOM aTTeCTALUM.

Tabmuna 3 — O0beM U TPYAOEMKOCTh JUCIUTUINHBI TI0 BUJAaM YIeOHBIX 3aHATHN

OOm1ast TPyI0EMKOCTh W BUABI Y4€OHON paOOTHI IO JAMC- O06BéM gacoB o Gpopmam 00ydeHHS
[UIUTMHE, TPOBOIUMBIE B pa3HbIX (hopmax 010]0) 3®0 03®0
1 OGmiast TpyI0€MKOCTh AUCIMILITUHBI 216 216 216
2 KonTakTHast paboTa 00y4arouuxcs ¢ MpernoiaBaTesieM 84 30 40
(o Bugam y4eOHBIX 3aHATUI) (BCEro)
AynuTopHas pabora (Bcero): 84 30 40
B TOM YHCIIE:
JIEKIIAU 34 16 16
MIPAKTUYECKUE 3aHATHSI, CEMUHAPBI 50 14 24
MPAKTUKYMBI
nmabopaTopHbIe PabOTHI
B MHTEPAKTUBHOU (hopme 6 4 4
B AJIEKTPOHHOH (hopMme
Brueaynurophnas pabota (Bcero):
B TOM YHCIIe, THAUBHIyallbHAsl pab0oTa 00yJarOIIUXCs C
IperoiaBaTeseM
TTOJTOTOBKA KYPCOBOH PabOTHI /KOHTAKTHAS paboTa’
TpYNNoOBas, UHANBUAYAIbHAS KOHCYJIbTAIUS U HHBIE BU-
16l Y4eOHOMU JeATeIbHOCTH, MPEIyCMaTPUBAIOLIHIE IPYTI-
MOBYIO WU HHIUBHIYabHYIO pa00Ty 00y4arommxcs ¢
npernoaaBaTeseMm)
TBOpYecKas pabora (dcce)
3 CamocTosTenbHast pabota 00y4aromuxcs (BCero) 96 173 140
4 TIpoMexxyTouHasi aTTECTaIrs 00yJaromerocs 1 cemectp- | 2 cemectp- 2 cemecTp-
3a4er 3a4er 4 4. 3a4er
2 cemecTp- | 3 cemecTp- 3 cemecTp-




3K3aMEH JK3aMEH
36 4. 9 4.

JK3aMEH
36 u.

3. YuyeOHO-TeMaTHYEeCKUI IJIAH U COep:KaHue AMCHUIIMHBI.

3.1 YueOHO-TEeMaTHYECKHUMH MJIaH
Tabmuia 4 - YueOHO-TEMaTHUECKAI IIJIaH

= Oowmasn TpyaoeMKOCTb 3aHATHI (4ac.)
= Tpyao- 0®0 3®0/03D0 @®opMBbI TeKyIIero
Pa311e.111,1 U TEMbI NUCHUILIN- .
E - M- AyauTopH. AyauTopH. KOHTpOJIfi H IIpoMe-
% 110 3AHSITHSIM KOCTh 3aHATHSA CPC 3aHATHSA CPC JKYTOYHOM aTTeCTa-
) (6ceco | qexn. npak JeKu. | mpak UMM YCIEBAEMOCTH
g uac.) T. T.
1 cemectp
1. MaTpuunas aareépa 16 4 4 8 11 | 12 | 14/13
1 1.1 MaTpuusl, onepanuu 4 1 1 2 4/4
HaJ| MaTPUIIAMHU
2 1.2.0npenenurenu, Ux 4 1 1 2 0,5/ | 0,5/ 3/25 VIHAMBH/IyaIbHOE
CBOHCTBA 0,5 1 3a[aHKe
3 1.3. OGpaTHas MaTpuna. 8 2 2 4 0,5/ | 0,5/ 6/6,5
Panr matpuiist 0,5 1
2. CucremMbl JHHEHHEBIX 16 4 4 8 2/2 2/4 12/10
YPaBHEHUI
4 2.1. Pemienue cucrem n 4 1 1 2 0,5/ | 0,5/ 3/25
JIMHEHHBIX aNreOpandecKux 0,5 1
YpaBHEHUH C N HEU3BECT-
HbIMH MeTosIoM Kpamepa.
5 2. 2. PemieHue cuctem ju- 4 1 1 2 0,5/ | 0,5/ 3/2,5
HEHHBIX alre0pandecKux 0,5 1 KontponbHas padoTa
YpaBHEHUI U MaTPUIHBIX
YPaBHEHUH C IOMOIIIbIO
00paTHON MaTpPHUIIBL.
6-7 | 2.3. Pemenue cucrem ju- 8 2 2 4 /1 | 1/2 6/5
HEHHBIX alre0pandecKux
ypaBHeHuU# meTosioM [ayc-
ca
3. AHaJMTHYECKAs Ieo- 8 2 2 4 /1 | 1/2 6/5
MeTpHS HA TJIOCKOCTH
8-9 | 3.1. IIpsimMas Ha IIOCKOCTH. 8 2 2 4 1/1 1/2 6/5
Crioco0bI 3aaHws. Mrusnyatsroe
3aJlaHue
OCHOBHBIC 33/Ta4H.
4. Bpenenne B aHAJIM3 16 4 4 8 212 | 2/4 12/10
10- | 4.1. llpeaen 4ucioBoii mmo- 8 2 2 4 11 | 12 6/5 K
OHTpOJBbHas paboTa
11 CJIEJIOBATEIHHOCTH U TIpe-
nen QyHKITIH
12- | 4.2. HenpepbIBHOCTB 8 2 2 4 1/1 1/2 6/5 Konrtponbhas pabota
13 ynxuIHN
5. Iuddepenunannnoe 16 4 4 8 212 | 2/4 12/10
HcunciaeHue GyHKIun




Oomasn

TpynoeMkocTh 3aHATHH (4ac.)

=
= TpyAao- (01010 300/0390 @opMBI TEKYIEro
Pa3iesibl M TeMbl JUCHHILIN- | ..
E bl eM- AyIlI/ITOpH. Ay[lp['rop].[, KOHTPOJIA M IIPpOMe-
% 10 3aHATUAM E:Z:z SARHTHA CPC AR CPC HRYTOTHOM ATTeeTa-
= JIeKI. | MpakK JeKI. | mpak LIHH yCNIeBAeMOCTH
S uac.) T. T.
1 cemecTp
OJHO¥ NmepeMeHHO
14 5.1. Ilpoussoanas 8 2 2 4 1/1 | 1/2 6/5
15- | 5.2. IIpunoxeHus mpous- 8 2 2 4 1/1 | 1/2 6/5 Konrpomnas padora
16 BOJHOU
17 [TpomexyTo4Has aTTecTa- | 3a4eT 3auer 4 4. 300
U
Bceero: | 72 18 18 36 8/8 |8/16 | 52/48
2 cemecTp
1. MuTerpajbHoe HCYHC- 38 6 12 20 3/3 | 213 | 40/32
JleHre (PyHKUMHU OJHOI
nepeMeHHOMI
1-2 1.1. HeonpeeneHHblii HH- 19 3 6 10 | 2/2 | 12 | 20/15
Terpan Konrtponbnas pabota
3-4 1.2. OnpeeneHHblii HHTE- 19 3 6 10 1/1 | 1/1 | 20/17
rpaj v ero MPHI0KEHHS
2. luppepennuaibubie 16 2 4 10 | 1/1 | 11 | 20/14
ypaBHeHHUsI
5 2.1.Jludpdepennmansubie 8 1 2 5 0,5/ | 0,5/ | 10/17
ypaBHeHus | mopsiaka 0,5 0,5
6-7 2.2. TuddepeHnuanbHble 8 1 2 5 0,5/ | 0,5/ 10/7 Konrponeras pagora
ypaBHEHHs 2 OpsaKa 0,5 0,5
3. ®YHKIUH HECKOJILKHX 27 4 8 15 | 2/2 | 22 | 30/23
nepeMeHHbIX
8 3.1. Onpenenenre GpyHK- 8 1 2 5 0,5/ | 0,5/ 10/7
MU IByX U OoJee mepe- 0,5 0,5
MEHHBIX K 6
9-10 | 3.2. IIpousBojHkIe U AU(- 8 1 2 5 0,5/ | 0,5/ 10/7 OHTPOILHAT PAboOTA
(dhepeHnmane QyHKIUN He- 0,5 0,5
CKOJIBKUX TIEPEMEHHBIX
11-12 | 3.3. DkcTpeMyM QyHKINH 11 2 4 5 1/1 | 11 10/9 Keiic-3aganue
JBYX MEPEMEHHBIX
4. Pl 27 4 8 15 22 | 1/2 | 31/23
13-14 | 4.1. Yucnossie psibl 14 2 4 8 1/1 |0,5/1 | 15/12
K
15-16 | 4.2, Cromcnmbic patsl 13 | 2 | 4 | 7 |11 |05/ | 1611 | <orpomeras padora
17 [IpomexyTouHas aTTecTa- DK3aMeH
st 364 OPO, O3DP0
9 4. 300
Bcero: | 144 16 32 60 8/8 6/8 | 121/92




3.2. Conep:kaHue 3aHATUIN 10 BUAAM Y4eOHOI padoThI
Tabnuma 5— Conepxanue TUCHUTITHHBI

Ne
/1

Haumenoanue pa3nena,
TEMbI AUCLIUIUINHBI

ConepsxaHue 3aHsITHS

Cemectpl

CoOepotcanue n1eKyuoHHo20 Kypca

1 Marpuunas ajareopa
1.1 | Marpuusl, onepaumu Han | [lonstue marpuusl. Buasl matpun. Onepaunn Hag matpunamu. CBoiicTBa
MaTpuLaMU onepauil. TpaHcronupoBanre MaTpull. CBONCTBa TPaHCIIOHUPOBAaHHBIX
MAaTpHIL.
1.2 | Onpegenurenn, wux cBoil- | OnpenenuTeny, UX cBoWcTBAa. MUHOPBHI M anredpanyeckue IOMOTHEHUSI.
CTBa. Brruncnenue onpenenurens. Teopema Jlamaca.
1.3 | O6parnas wMatpuna. Panr | O0patHas Mmarpuna. Teopema O CyImIEeCTBOBAHMM OOpATHOW MAaTpPHUIHI.
MaTpHULBI CBoiicTBa 00paTHBIX MaTpHIl. DJIeMEHTapHbIE IPeoOpa30oBaHusl HAJ MaTPH-
namu. Panr matpunel. JInHeliHBIE KOMOWHAIINH CTPOK U CTONOIOB. Teope-
Ma O PaHre MaTPHIIBI.
2 CucrteMbl JINHEHHBIX YPaBHEHMIA
2.1 | Pemenwue cucteM n JHHEH- JluneiiHble ypaBHEHHS M CUCTEMBI JTMHEHHBIX anTreOpandecKux ypaBHEHUH.
HBIX anreOpandeckux ypaB- | Pemenue cuctem n JMHEHHBIX anreOpandecKuX ypaBHEHUI ¢ N HEU3BECT-
HEHHH ¢ N HEM3BECTHBIMU HBIMH TI0 TipaBmity Kpamepa.
MeroaoM Kpamepa.
2.2 | Pemenue cucteM NUHEHHBIX | PemmeHune cucTeM JHMHEHHBIX aireOpandeckux ypaBHEHUH W MaTPUYHBIX
anreOpanveckux ypaBHEHHUH | ypaBHEHUH C MMOMOIIbIO OOpaTHOW MaTPHIIL.
W MaTPUYHBIX YPaBHEHHUH C
MIOMOIIBI0 0OpaTHOM MaTpH-
IBI.
2.3 | Pemenue cucrem nuHelHbIX | PemeHne cucteM m JUHEHHBIX anreOpanvyecKuX YpaBHEHHH C N HEM3BECT-
anreOpanvyecKkux ypaBHEHU | HBIMU MeTozioM [aycca.
MeroaoM ["aycca
3 AHaJMTHYeCcKas TeOMeTpPHUsl HA MJIOCKOCTH
3.1 | IIpsamas Ha miockoct. Cno- | Ilpsimast Ha mockoctr. CriocoObl 3ajaHus. YTOJI MEKAY IBYMs TIPSMBIMH.
cOOBI 33/1aHUsL. VYcnoBus napannenbHOCTH U IEPIEHIUKYIIIPHOCTH NpsAMBIX. PaccTosiHne
OcCHOBHBIE 33/1a4H. OT TOYKH JI0 TIPSIMOH.
4 Beenenue B ananus
4.1. | llpenen uucnoBoii mocneno- | YncmoBsle mocie0BaTeIbHOCTH U UX cBoiicTBa. [Ipenen drcnoBoii mocie-
BaTENbHOCTH U TIPEIeN noBarensHOCTH. [Ipenen pynkuuu. OgHOCTOpOHHHUE Mpeelnsl. beckoHeu-
byHKIUH HO Mallble BeNM4MHBI. beckoneuHo Ooinbinne BennuuHbl. OCHOBHBIE TEOpe-
MBI O Tpefenax.
3ameuaTensHbIE TIpeaenbl. HeompeneneHHOCTH.
4.2. | HempepsIBHOCTH (yHKIMN HenpepsiBHOCTH yHKIINH B TOUKe. TOUKH pa3pbiBa QYHKIUH U UX KIlac-
cudukanys. OCHOBHBIE TEOPEMBI O HEIIPEPHIBHBIX (YHKLIUSX.
HenpepbIBHOCTD 37IEeMEHTAPHBIX (QYHKIIUH.
5 JunddepennnanbHoe ucuncjaenne GyHKIMN OJHON NepeMeHHOH
5.1. | IlpousBogHas Omnpenenenne npou3BoHOW. Cxema BBIYHUCIEHHS TPOU3BOAHON. OCHOB-

HBIe TIpaBmiia quddepennuponanus. [I[pon3BoiHast CIIOKHON U 00paTHON
¢ynkuun. [Ipon3BoaHbIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIHH.
JuddepeHnmpoBanre HEIBHBIX U MTAPAMETPUIECKH 3aJJAHHBIX (YHKITHA.
Jlorapudmuyeckoe nuddepenunponanue. IIpon3BoaHbIe BEICIINX MOPSA-
KOB..
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5.2.

TIpunoxenust nporu3BOIHOU

Bo3spacranne n yoriBanue hyHknuid. IkcTpeMmyM GyHKINNA. Hanbomsiee
Y HauMeHblIee 3HaueHus (YHKLIUHN Ha OTpe3Ke.

Beimyknocts ¢pynkumu. Touku nepern6a. AcuMOTOTH rpaduka QyHKIHUH.
OO6mas cxema uccieoBaHus PYHKINH 1 TOCTPOCHUS X TpaduKOB

Codepotcanue npaxmuuecKux 3anHamuil

1 Martpuunas aareopa

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

1.2 | Boluucnenne ompenenute- | Breruncnenue onpenenuteneid meronom Cappyca. Beraucienue onpenenu-
nen TeJIel mpu noMouu Teopemsl Jlamnaca.

1.3 | HaxoxnaeHue obpaTtHpIX | Haxoknenne oOpaTHBIX MaTpHIl. JIEMEHTAapHBIC MPeoOpa3OBaHMS Hal
MaTpull. Beluucnenue panra | Matpunamu. llpuBeneHue MaTpulbl K CTyNneHYaToMy BHUAy.Berumcrnenue
MaTpHULBI paHra MaTpUIBL.

2 CucreMbl JIHHEHHBIX YPaBHeHMIt

2.1 | Pemenue cucteM JqMHEHHBIX | JIMHEWHbBIC YpaBHCHHS M CUCTEMBI JMHEHHBIX alreOpanvyeckux ypaBHEHUH.
anredpanvecknx ypaBHeHnd | PemeHue cucTeM n JHHEWHBIX anreOpandecKuX YpaBHEHHH C n HEHW3BECT-
MeronoMKpamepa. HbIMU 10 nipaBuity Kpamepa.

2.2 | Pemenue cucteM NUHEHHBIX | PemeHune cucTeM JHMHEHHBIX aireOpandeckux ypaBHEHUH W MaTPUYHBIX
anredpanvecknx ypaBHEHHH | ypaBHEHHUH C MMOMOIIBIO OOpaTHOW MaTPHIIBL.

METOJIOMMETOJIOM 00paTHOMH
MaTpPHULIBI.

2.3 | Pemenwue cucrem nuHeHHBIX | Pemenne cucreM m JIHHEHHBIX anreOpandecKux YpaBHEHUW C N HEU3BECT-
anreOpanvyecKkux ypaBHEHUH | HBIMU MeTonoM [aycca.

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

3 AHaJMTHYECKasi FTeOMETPHS HA IVIOCKOCTH

3.1 | Paznuyuble criocoOn! 3aa- PasnuuHbIe crIOCOOBI 3aJaHus TPSIMOM Ha IJIOCKOCTH.

HUS TPSAMOM Ha TIOCKOCTH. Haxoxnenue yria Mexxay AByMs IPSAMBIMHE. Y CIIOBUS TApaNIeIbHOCTH U
HaxoxzaeHune yria Mexy MEPIEHIUKYIIPHOCTH MPSIMBIX

aByms npsimeiMu. Haxoxnae- | HaxoxkzaeHne paccTOSHUAS OT TOYKHU JO MPSMOM

HUE PACCTOSHUSA OT TOUYKH JI0

IPSIMOA.

4 Beenenue B ananus

4.1. | HaxoxneHue npezaesa Juc- IIpenen yuCcIOBOH MOCIEAOBATENHEHOCTH U CIIOCOOBI €r0 BEIYUCIICHHS.
JIOBOW TocineioBaTeNlbHOCTH | HaxoxkneHue npenena GyHKIUH.

U npejiena GyHKIUHI Haxoxnenne oqHOCTOPOHHUX TpeienoB. beCkoHeuHO MaJble BETUYHUHBI.
CpaBHeHHe OeCKOHEUHO MalibiX. beckoHeuHo Oosblne BenuyuHbl. Pac-
KPBITHE HEOIIPEAEIEHHOCTEN.

4.2. | Uccnenosanue ¢pynkuuii Ha | MccnenoBanue QpyHKIMIA Ha HEMpephIBHOCTE. HaxoxkeHne Touek pa3pbiBa

HENPEPBIBHOCTH ¢yHkuuy 1 ux knaccudukanus. HempepslBHOCTh QyHKIIMK Ha HHTEpBAJe
1 Ha oTpe3ke. Vcrons30Banne CBOMCTB (BYHKIUIA, HETIPEPHIBHBIX HA OTPE3-
Ke.

) JAnddepenunanbHoe ncuucaenne GyHKUMU OHON NepeMeHHOM

5.1. | Juddepennmpoanne HaxoskeHnue mpou3BOIHBIX C UCTIOJIB30BAHMEM TAaOIHUIIBI IIPOU3BOIHBIX U
byHKIHIA npasui auddepeHnupoBanus.

HaxosxeHue mpou3BOJHBIX CIIOKHON B 00paTHOH (PyHKIIHH.
JuddepeHnmpoBanre HEIBHBIX U MTAPAMETPUIECKH 3aJTaHHBIX (YHKITHA.
Jlorapudmuueckoe nuddepenurponanue.

5.2. | Tlpunoxenwus npousBofHoi | HaxoxmaeHnue npenenos GpyHkiui no npasuiy Jlomurans.

HaxosxaeHue mpoMeKyTKOB BO3pacTaHus M yObIBaHUS QYHKIMH U TOUEK
skcTpeMyma. HaxoxxieHue npoMexyTKOB BBIITYKIOCTH, BOTHYTOCTH Tpa-
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¢uka QyHKIIMM U TOYEK Mmeperuda. ACUMITOTHI Irpaduka pYHKIINM.
Uccnenoanue GyHKIMA U TOCTPOCHHUSI UX TPpaHUKOB.
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Cemectp 2

Cooepotcanue 1eKYUOHHO20 KypCa

1 HNuTerpanbHoe ncuucjienne GyHKIMA OJHON NepeMeHHO
1.1. | Heompenenennsiit uaterpan | IlepBooOpa3nas pyHKIMS U HEONpeaeIeHHbIH nHTEerpai. CBOWCTBA He-
omnpeneacHHOro nHTerpana. Tabaua ocHOBHEIX HHTErpaioB. Hemocpen-
CTBEHHOE UHTETPUPOBAHUE.
MeTton 3ameHbl iepeMeHHONW. MeToJ1 MHTErpUPOBaHUS 110 YaCTSIM.
WHTerpupoBanne palMoHaIbHBIX APOOEH.
1.2. | Onpenenennsiii uaTerpan u | [loHsATHE onpeAeIeHHOr0 HHTETPalla, €r0 FeOMETPHYECKHI M SKOHOMHYE-
€ro NpUJIOKEHUS ckuii cmbici. CBo#cTBa onpeneneHHoro naterpaina. ®opmyna HeroToHa-
JleitOnuna. Teopema o cpeHeM.
3aMeHa [IepeMEHHON U MHTETPUPOBAHME II0 YacTSM B OIPEAEICHHOM HHTE-
rpasie. HecoOcTBeHHbIe nHTErpaibl. Berancnenue miomaneii miockux Gu-
ryp. Berancienne odbema Tena BpalieHus.
2 JAuddepenuuaibHble ypaBHEeHUS
2.1. | Inddepenunansupie ypas- | 3agauu, NpUBOIAIINE K TUPPEepeHINAILHBIM YPaBHECHHUSAM. Y PaBHEHHUS C
HeHus | mopsiaka pazaersomuMucs nepeMeHasiMA. O tHopoaHbIe AuddepeHIratbHbIe
ypaBHeHUs. JInHelHbIe ypaBHEHUA. Y paBHeHUE bepHyn.
2.2. | Indpdepenunansubie ypas- | YpaBHEHHS, JOMTyCKAIOUINE TOHIKEHHE TOpsaKa. JInHeHbIe OTHOPOAHBIE
HEHHUS 2 TOopsaKa muddepeHInanbHbe YpaBHEHHUS BTOPOTO MOPsAKa C IIOCTOSIHHBIMU KO3(¢-
¢unmrenTamu. JInHelHbIe HEOAHOPOIHBIE MU PepeHINATEHBIC YPABHEHHS
BTOPOT'O MOPSAIKA C HOCTOSHHBIMU KO3()(DUIIEHTaMH.
3 @OyHKUMHM HECKOJIbKUX NepeMeHHbIX
3.1. | Onpenenenue dbyukun | OnpenencHue QyHKIMH IBYX U Oosiee mepeMeHHbIXx. O0nacTh omnpenee-
IBYX U OoJiee mepeMeHHbIX HUsL, Tpad K QyHKIMK ABYX MEepeMeHHbIX. JIMHUK ypOBHSL.
3.2. | IlpousBonusie u quddepen- | YacTHele mpom3BOAHBIE, UX TeoMeTpuueckuil cmbica. [IpomsBomHas 1o
Uaibl PYHKIUH HECKOJBKHUX | HAMPABJICHUIO M IPA/INEHT.
MIEPEMEHHBIX Huddepennupyemocts u nonubiid auddepennman Gyakuuu. [Ipumenenne
MoJIHOTO JUu(depeHIInaa K NpUuOINKSHHBIM BIYUCICHHSIM.
YacTHble MPOU3BOJHBIE BTOPOTO TOPS/IKA.
3.3. | OkcTpemyM (pyHKIMHU ABYX OKcTpeMyM (GYHKLIUH JBYX [1€PEMEHHBIX.
TIEPEMEHHBIX YcnoBHbIi 9kcTpeMyM. Hanbonblee n HanMeHblee 3HaYeHUs] QYHKIMHA B
3aMKHYTOH 001acTH.
4 Psaabl
4.1. | YucnoBsie psIbI [TonsiTue psina U ero CXOAUMOCTH. DTaOHHBIE Psbl. CBONCTBA CXOISMIITIX-
cs panoB. HeoOxoauMmelid npu3HaK cXoauMOocCTH. JlocTaTouHble IPU3HAKU
CXO/IMMOCTH PSIZIOB C TOJIOKHUTEIBHBIMU YICHAMH.
3nakodepenyromuecs psaasl. [IpusHak JleliOrnuma. 3HakomepeMeHHBIE Psi-
Jbl. AGCONIOTHAS U YCIIOBHAS CXOAUMOCTb.
4.2. | CreneHHbIC PsIbI O06u1acTh CX0IMMOCTH CcTereHHoro psaa. Teopema Adens. Jduddepeniupo-
BAaHME U MHTEIPUPOBAHUE CTEIICHHBIX psoB. Psn Makiiopena u psa Teid-
Jopa.
Paznoxenue QyHkimii B creneHHbie psabl. [I[puMenenue psiioB B pruoOIu-
JKEHHBIX BBIYHCICHUSIX.
Codepotcanue npaxmuueckux 3aHAmuil
1 HNHTerpaibHoe ucyucjaeHue GyHKIUM OJHOH NepeMEeHHOM
1.1. | Haxoxxnenue HeonpeneneH- | HemocpencrBeHHOe HHTErpUpOBaHHE.

HBIX UHTCTPAJIOB

Merton 3aMeHBI IepeMeHHON. MeToa UHTErpUPOBAHUS IO YACTSIM.
WHTerpupoBanue palliOHATBHBIX IPOOCH.




Haumenosanue paszzena,

ConepxaHue 3aHATHSI

CTCIICHHLIC PAJIbI

/o TEMBI IUCIHUILIHHBI
1.2. | Boruucnenue onpeneneHHbIX | Berumciaenue onpeieneHHbIX HHTErpagoBno Gopmyne HeroToHa-
MHTETpaIoB Jleiibnnua. 3aMeHa mepeMEeHHON 1 MHTETPUPOBAHKUE IO YaCTsAM B ONpeie-
JICHHOM MHTerpaiie. Boruncnenne HecoOCTBEHHBIX HHTETPATIOB.
[TpunoxxeHus onpeneneHHOro HHTerpaa
2 JAudpdepeHunaibubie ypaBHEeHHUA
2.1. | Inddepenunansubie ypas- | YpaBHEHHUS C pa3nessIONIMMUCS NepeMeHHbBIMUA. OHOpoIHbIe T depeH-
HeHus 1 mopsiaka LIIaJIbHbIC YPABHEHHUSI.
JIunelinble ypaBHeHus. YpaBHeHUe bepHysuim.
2.2. | TnddepeHnmanpHbie ypas- YpaBHEHHUs, JOIMYCKAIOIINE TIOHWKEHUE NopsaKa. JINHeHHbIe OTHOPOAHbBIE
HEHUS 2 TIOpsIKa nmud dhepeHnranbHble YpaBHEHUS! BTOPOTO MOPSIAKA C MOCTOSTHHBIMHU K03(h-
¢$unmeHTaMu.
Jluneiitple HeomHOpoAHbIE NU(depeHINANbHBIE YPAaBHEHUS] BTOPOTO IIO-
psKa C TOCTOSIHHBIMU KO3 GUIIEHTaMU
3 DyHKIHN HECKOJIbKHUX NMePeMEeHHBIX
3.1. | Omnpenenenue GpyHKINU Haxoxnenue obmactu onpenenennst GyHKIMA IBYX MepeMeHHbIX. [locTpo-
JBYX U OoJiee mepeMeHHbIX €HHe JINHUH yPOBHSI.
3.2. | IIpousBoansie u quddepeH- | HaxoxmaeHne 4acTHBIX MPOU3BOTHBIX MEPBOTO M BTOPOTO MOpsiakoB. IIpo-
uaibl GYHKIUA HECKOJIBKHUX | M3BOAHAS 110 HAMIPABJICHUIO M TPA/IUCHT.
MEPEMEHHBIX [Tpumenenue nonHoro nuddepeHnnana K NpUOIHKEHHBIM BBIYHCICHUSIM.
HuddepennrpoBanue croXHOW QYHKITHH.
3.3. | Haxoxnenue skcTpemyma HaxoxaeHnueskcrpeMyMa QyHKIUH JBYX EPEMEHHBIX.
¢bynkuun nByXx nepemeHHslx | HaxoskaenueycioBHoro skctpemyma. @yHkius Jlarpamka.
HaxoxneHnenanOoupliero 1 HauMEHBIIETO 3HaueHWH (YHKIMU B 3a-
MKHYTOW 00JIaCTH.
4 Psaabl
4.1. | UccienoBanue Ha CXOdM- Hccnenopanue psioB Ha CXOAMMOCTb IPH MIOMOIIH HEOOXOIUMOI0 TIPH-
MOCTB YHCIIOBBIX PSIZIOB 3HAKa CXOJMMOCTH W NPU3HAKOB CPaBHEHHS.
HccnenoBanue psaoB Ha CXOAUMOCTb IIPY IOMOIIK npu3HakoBKomu u
Janambepa.
HccnenoBanue Ha CXOOAUMOCTD 3HAKOUYEPEAYIOIIUECS PAIOB.
4.2. | Paznoxenne GyHKIHIA B Pasnoxxenune QyHkuumii B psg MakiopeHa.

Paznoxenue pynkumii B psin Teitnopa.
[TpumeHeHne PAIOB K MPUOIHKEHHBIM BBIYHUCIICHUSIM.

4 IlopsAIOK OLIECHUBAHMS YCIIEBAEMOCTH M C(POPMUPOBAHHOCTH KOMIIe-

TEHIUH 00y4arouerocss B TeKylei U NpoMe;KyTOYHOM aTTeCTAlM.
JI71s1 TTIOJIOKUTENHFHOM OIEHKH IO pe3yIbTaTaM OCBOCHHMS IUCIUILTMHBI 00YJaroneMycssHe00X0quMO

BBITIOJIHUTh BCE YCTAHOBJICHHBIE BUJBI Y4eOHOH paOoThl. OleHKa pe3ylbTaToB paboOThl 00ydarouierocs B
Oamnax (Mo BUgaM) MpuBeAeHa B Tabmuie 6.
Tabnuua 6 - bamibHO-peHTHHIOBast OIIEHKA Pe3yIbTaToB yueOHO# paboTsl oOyyatonuxcs no suaam(bPC)

1 cemectp

VYuebHast paboTa
(BUITBI)

Cymma
0ajlioB

Bunsl 1 pe3ynbTaThl
y4eOHOI paboThI

O1leHKa B aTTEeCTAlMU Bamier

(17 menenp)

Tekywjas yyebHas paboma O®0O




Texkymiast yueOnas (80 WNupuBuayaneroe 3ama- |3a M3 ot 5 no 10 6amior 10-20
pabora B cemectpe Hue (2 3aganust) 56asu10B (1MOPOroBOE 3HAYEHUE)
10 6aynoB (MakCUMabHOE 3HAYCHUE)
KontpomnsHbie paboTh 3a omay KP ot 8 1o 15 6ammos
(3amura KOHTPONBHOM 8 6amoB (moporoBoe 3HaYCHNUE) 32-60
paboThI) 15 6annoB (MakCHMalIbHOE 3HAYEHHE)
(4 pabotsr)
Tekywjas yyebHaa paboma 3¢90 u 0390
Texymas yaebnas (80 KoHcrmiekTsl TeM, BEIHO- |2 6ajia 3a YaCTHYHOE PACKPBITHE TEMBI 10-20
pabota B cemecTpe CHMBIX Ha CaMOCTOATENb- |3 O6ama 3a Oolee TOHOE PACKPBITHE TEMBI
HOE H3y4CHHE- 5 TeM 4 Gamia 3a TIOJIHOE PACKPBITHE TEMBI
Konrponbnas padora mo |3a ogHo 3aganue ot 5 1010 Ganos 30-60
Kypcy - 6 3aganuit 5 GautoB (MOPOroBoe 3HAUYECHUE)
10 6asnnoB (MaKCHMaJIbLHOE 3HAYEHHE)
Hroro nmo Texyuieii padore B cemecTpe 42- 80
ITpomexyrounast |20 Pemenue 3anaun 1. 5 0a10B (MOPOTOBOE 3HAUCHUE) 5-10
aTTecTanus (3a- 10 6an10B (MakcUMaIbHOE 3HAUCHHUE)
uer) Bomnpoc 6mera Nel 5 6a10B(IOPOroBoe 3HAUEHHE) 5-10
10 6ansoB (MakCUMaIbHOE 3HAYCHUE)
HToro no npoMe:KyTo4yHoii aTTecTanuu (3a4ery) 10-206.
CyMMapHasi OLeHKA 110 AUCUMILJIMHE: CymMa 6aioB TEKYyIIEH U IPOMEXYTOYHOH aTTeCTaIlH 52 - 100 6.
2 cemecTp
VYuebHas padbora |Cymma |Bumbl u pe3ynbTaThl OueHka B aTTecTaluu bannst
(BUIBI) OamioB  |yueOHOI pabOTHI (17 nenenp)

Tekywjas yyebHasa paboma O®0O

Texymas yuebnas |60 KonTtpomnsHbIe paboThI 3a oxny KP ot 510:10 6agmoB
pabota B cemecTpe (3ammTa KOHTPOJILHOM 56a1710B (TOPOroBOE 3HAYCHHE) 20- 40
paboThI) 10 GamioB (MakcCUMaTbHOE 3HAYCHHUE)
(4 pabortsi)
Keiic-3amanue 1006an0B (TOpOTOBOE 3HAUCHHUE) 10- 20
20 G6amioB (MaKkCUMaIbHOE 3HAYCHHE)
Tekywjas yyebHasa paboma 390 u 0390
Texymas yueOHas |60 KonrponbHas padora mo |3a oqHo 3aganue ot S 1010 Ganios 30-60
paboTa B cemecTpe Kypcy - 6 3aganuit 5 GatoB (MOpOroBoe 3HAYECHUE)
10 6anoB (MakCUMaJIbHOE 3HAYEHHE)
HToro no texkyuieii padbore B cemecTpe 30-60
IIpomexyrounas |40 Pemenue 3amaqn 1. 5 0a10B (TOPOTOBOE 3HAUCHUE) 5-10
aTrecTanus (IK3a- 10 6ann10B (MakcUMaIbHOE 3HAUCHHUE)
MEH) Pemenue 3amaqn 2. 5 6a10B (TOPOTOBOE 3HAUCHUE) 5-10
10 6ays10B (MaKCUMAaTIbHOE 3HAYCHNE)
Bomnpoc 6unera Nel 5 6an10B(IOpPOroBoOe 3HAUCHHE) 5-10
10 6am10B (MaKCUMAaTbHOE 3HAYCHHE)
Bompoc 6unera No2 5 0a10B (TOPOTOBOE 3HAUCHUE) 5-10
10 6an10B (MakcHMaIbHOE 3HAUCHHUE)
HToro no npome:kyTouHoii arTecTannu (IK3aMeHy) 20-406.
CyMMapHasi OlleHKA 110 JHCHHILIHHE: CyMmma 0asIoB TeKyIeH U MPOMEXYTOUYHOH aTTeCTalluu 50 -100 6.
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5 YueOHO-MeTOAMYECKOE o0ecIeueHre TUCINIIINHBI.
5.1 YueOnas quTeparypa

OcHoBHasi yueOHasi IuTepaTypa

Kpemep, H.ILI. Briciias marematuka A S5KOHOMHUCTOB [ DIEKTPOHHBIN pecypc]: YueOHuK A cTy-
JIEHTOB BY30B, 00YyYaloOmUXCs MO 3KOHOMHYecKuM crernuanbHocTsM / Kpemep H.III., ITytko B.A.,
Tpummn U.M., - 3-e uzn. — Dnexrpon.nas. - M.:IOHUTU-JTAHA, 2017. - 479 c. — Pexum nocty-
na: http://znanium.com/catalog/product/1028709

Kactpuna, O.A. Beicimias mareMaTHKa 1711 S5KOHOMHUCTOB: YueOHoe mocodue / Kactpuma O.A., - 4-¢
u3n., crep. - M..HUI[ MH®PA-M, Hosoe 3nanume, 2015. - 491 c¢. — Pexum nocryna:
https://znanium.com/catalog/product/507318

JAONOJIHUTEIbLHAS y4eOHAasl JUTepaTypa

Hemuna, T.M. Matemarndeckuil aHanu3 Il SKOHOMHUCTOB [DJIEKTPOHHBIM peECypc]:MPaKkTHUKyM:
Yuebnoe nmocobue/T.U.[Jemuna, O.I1.11leBskoBa— Dnektpon.nad. - M.: HUL UH®PA-M, 2016. -
365 ¢. — Pexxum noctyma: http://znanium.com/catalog/product/486418

KynneimieBa, E.C. MaremaTtuka: YueOHUK [Ji1 SKOHOMHUCTOB. [DJEKTPOHHBIA pecypc]| : yuel. —
Onektpon.gan. — M. : JlamkoB u K, 2015. — 564 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/72390

[umnayes, B.C. Bricmas maremaruka : yue6nuk / B.C. llunayeB. — Mocksa : UTHOPA-M, 2019.
— 479 ¢. — Pexxum noctyma: https://znanium.com/catalog/product/990716

Mansixun, B.W. Beiciias maremaruka: Yuebnoe nocodue / B.M. Manbixun. - 2-e u3sf., nepepad. u
JIOTI. - M.: NHOPA-M, 2006. - 365 c. — Pexum J0cTymna:
https://znanium.com/catalog/product/114124

Hanugaiiko, JI.B. Martematuka s skoHOMHCTOB. COOpHHMK 3alaHui. [DJIEKTPOHHBIA pecypc| :
yue6.nocodue / JI.B. Hanusaiiko, H.B. MBamuna, FO. 1. llImunr. — Dnexrpon.gan. — CII6. : Jlanb,
2011. — 432 c. — Pexum mocryma: https://e.lanbook.com/book/662

Beicmas matemaruka. IIpaktukym : y4ue0. mocobue / WU.I'. Jlypee, T.I1. ®dynTukoBa. — Mocksa :
BysoBckuit  yuebnuk :  MH®PPA-M, 2018. — 160 c¢. — Pexum goctyna:
https://znanium.com/catalog/product/935333

boprakosckuii, A.C. Jluneitnas anreOpa u aHanutudeckas reomerpusi. IlpakTukym [DaeKTpOHHBIH
pecypc]: yuebH. mocobue / A.C. boprakoBckuii, A.B. [lanteneeB — DIEKTPOH.TEKCTOBbIE JaH. —
Mocxksa : NH®PA-M, 2015. - 352 c. - Pexum JOCTYTIA:
https://znanium.com/catalog/product/476097

Sumenés, JI. T. Briciias marematuka [DnekTpoHHBIN pecypc]: yuebnuk / JI. T. Sumenés. - Dnek-
TpOHHBIE TeKCTOBbIE NaHHbIE. - MockBa : PUOP : Uudpa-M, 2013. — 752 c. - Pexum goctyna:
https://znanium.com/catalog/product/344777

3umuHa, O. B. Beiciast matematrka [ D1eKTpoHHBIN pecypc] : yuebHoe nocobue / O. B. 3umuna, A.
U. Kupwnos, T. A. CansHukoBa ; nox pea. A. M. KupuioBa. — DlIeKTpOHHbIE TEKCTOBbBIE JaH-
Hble. — MockBa :@usmariurt, 2006. — 368 c. - Pexxum nocryma: https://e.lanbook.com/book/59344



http://znanium.com/catalog/product/1028709
https://znanium.com/catalog/product/507318
http://znanium.com/catalog/product/486418
https://e.lanbook.com/book/72390
https://znanium.com/catalog/product/990716
https://znanium.com/catalog/product/114124
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5.2 IIporpammHoe ¥ uH(pPOPMALMOHHOE 0OecreyeHrne OCBOCHMS M CI -
IIJIMHBI.

5.2.1 IIporpammHoe o0ecnieyeHue

B 00y4enuu ncnomnp3yrorces nHGOPMAIIMOHHBIE TEXHOJIOTMH Ha 0a3e KOMIBIOTEPHBIX KJIACCOB y4eo-
Horo kopnyca Ne4 (ip.Metamtypros 19):

- JICKIIMOHHBIE 3aHATHUS BEIYTCS C MCIOIb30BAHUEM IPE3EHTAIMI U MPOrpaMMHOIO 00ECIEeUCHHUS
MYJIbTH-ME/Ina JEeMOHCTpPAIHH.

Tabmuua7 — MHpopMamoHHbIe TEXHOIOTUH M IPOTPAMMHOE 00€CIeUeHNEe ayAUTOPHBIX 3aHATHH U
CaMOCTOSATENFHOM paboThI

[Iporpamma / cucrema CBeznieHHs O IpaBe HCIOIB30BAHUS (JMIEH3Us, | No KOMII. KJIacCOB
JIOTOBOP, CPOKH HCIIOJIE30BAHIIS).
Od¢ucunoe 11O
Microsoft Office, Visio JIuuenusus Dream Spark Premium Electronic 501/4, 502/4, 508/4, 509,602
MS PowerPoint Software Delivery (3 years) Renewal nocy6u-
nensnoHHoMyzAoroBopy NeTr000083174 ot
12.04.2016r.

5.2.2 CoBpeMeHHbIe nTpodeccuoHAIbHbIE 0a3bl JaHHBIX U MH(OPMALIH-

OHHBIC CIIPABOYHBLIC CUCTCMDbI.
1.  OOGmepoccuiickuii MaTeMaTHYeCKHid mopTai (nHdopMannoHHas cucrema) http://www.mathnet.ru/

6 Unble cBegeHus U (MJIM) MaTepPHAJIbI.
6.1.1lpumMepHbIe TeMbI NMCHbMEHHBIX Y4€OHBIX PadoT

6.1.1. UnauBuayaabHoe 3aaHue M0 TeMe «MaTpuuHas ajaredopa»

1. BBIYMCINTB ONPEACIIUTEND: 2. Jloka3aTb TOXAECTBO:
-2 -5 -1 3 ,
2 -5 9 1| 2%
3 _1 5 _s b b°|=(b-a)(c-a)(c—h).
1 2
2 18 -7 -10/0 © °©

3. Haiitu 3nauenne muorowiena f(x) ot marpuibt A:

1 -2 3
f(x)=3x2—2x+5 A=|2 -4 1|
3 -5 2

4. Pemuts MaTpudHOe ypaBHeHUE. CenaTh MPOBEPKY.
1 3 -1 3 0
X =
2 5 1 2 -

5. Haittu panr matpuusl A:


http://www.mathnet.ru/

5 -1 4 2 1

-1 2 1 5 6
A=

3 -5 2 -8 -1

2 4 2 10 12

6.1.2. KonTpoabHasi padora no teme «CucreMbl JIMHEHHbIX yPaBHEHUID»

1. Pemuth cuctemy JIMHEHHBIX YPaBHEHMIA: 2. Pemnth cucTemMy JIMHEWHBIX ypaBHEHH MeToqoM [ayc-
ca.
a) meronoM Kpamepa; HaiiTu obuiee peuienue, 4acTHOE, clielaTh IPOBEPKY.

0) metogom ["aycca;

B) IIPH OMOIIM OOPAaTHON MaTPHIIBI.

2X, =X, +3X; =X, + X, =3
3X; +2X, + X5 =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. I/IHJIHBI/II[yaJII)HOC 3aJaHHeE 10 TeMe «AHAJIUTHYECKAA reoMeTpusi Ha IJI0CKOCTH»

VYpaBHeHue oaHOM U3 cTOpoH KBajapara X+3y—5=0. CocTaBUTh ypaBHEHUS TPEX OCTAIbHBIX CTOPOH KBaApa-
ta, eciu (-1;0) — Touka nepecedeHus ero TuaroHaei.

Jlanbl ypaBHEHUS OJTHOM U3 CTOPOH pomba 2x+y—5=0 u ogHoOI U3 ero auaronaneit y—1=0. J{uaronanu
pomba nepecekatotcst B Touke (3;1). Haiitu ypaBHEHMs OCTalbHBIX CTOPOH poMOa.

YpaBHEHMs IByX CTOPOH napaenorpamma x+2y+2=0 u x+y=0, a ypaBHeHnEe 0JTHON U3 €ro JuaroHajien
X+2=0. HaiiTi KoopAMHATHI BEPUIMH MapajiesorpaMma.

Janst ase Bepunabl A(-3, 3) u B(5, -1) uTouka D(4, 3) nepecedenust BbICOT TpeyroibHuKa. COCTaBUTH
YpaBHEHHS €ro CTOPOH.

Hanst Bepmunst A(1, 1), B(2, 3), C(4, 1) tpanertuu ABCD (AD || BC). U3BecTHO, UTO qUaroHalIu Tpare-
LIMY B3aHMHO NEpIEHANKYISIpHBL. HaliTn koopAMHATHI BepiuiHbl D 3TOM Tpanenuy.

6.1.4. KonTposabHasi padora no teme «IIpegen»

Xx-2 . 4x°—5X )Iim

_ sin X — cos X
Haiitu npenensi:a) )l('m 2 ; 0) im VR B) 7 cos2X ;
4

-2 x° —-3x+2°

6.1.5. KonTposabHasi padora no teme «HenpepbsiBHOCTDH>

1 X222
HccnegoBath KIIMK Ha HCIIPCPBIBHOCTH: a = 0 = ?E)(
by pep )Y="2—,0Y X <2

32—x
x?+5

B) Y= +27



6.1.6. KontpoJsbHas padora no teme «InddepenunanbHoe ucUncjieHue»

Hccnenoats MeTonamu nuddepeHnanibHOro HCHUCIEHUs cleayonme GyHKINU U, UCTIONb3Ys pe-

3yJIBTAThl UCCIICIOBAHHS, IIOCTPOUTH UX TPadUKH.
2
X —=2X+2 | 2X — X2
1) y= 1 2) y=e

6.1.7. KourpoabHas padora no teme «MHTEerpajbHoe ucyucjieHue PyHKIUU OTHOM Te-
peMeHHOoi»

|. Haittu unTerpanb:

l)_[(Z 4x)sin2xdx; 2) j%dx, 3) I%dxﬂ) j(fidr)_(ix_s_))l(

Il. Beramucianrs:

[amix
Iﬁ+1 . 2.£e dx.

I1l. Haittu mnomaap Gurypsl, orpaHMuE€HHON JTHHUSIMHU:
2 1.,
y=X"+1, y:Ex , y=5.

IV. Haiitn 00beM Temna, MOoTy4eHHOTO MPH BpalleHNH (GUTYpPbI, OTPAHUYCHHON JTMHUSMU:
x=y?, x=1, y=0.(0X, QY).
6.1.8. KonTposabHasi padora no teme «JIupdepeHunanbHble ypaBHeHHD)

Pemnuts ypaBHEeHHUS:

1. xyy' =1-x°. 6. y' —ysinx = y’e®*, 10.y" -4y’ +13y =0.
i 2 l " l " ' 3x
2. ' +y=y", y@=3. 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.

ay=-""1 8.y"+2yy'=0, y(0)=2, y'(0) = 4.
X
! y X+1 " ’
5.y = 9.y"-2y"'-3y=0.
X X

6.1.9. KonTpoabHas padota no teme « DyHKIIMU HECKOJIBKHUX MepeMeHHbIX

1. Haiitn nau6osbiuee 1 Hanmenblnee 3Hauenus pynkuun Z = f (X,Y) B 3amxnyroii o6nactu D,
3a/IaHHOM CHCTEMOW HEPABEHCTB.
2=x*+y?—9xy +27; 3>x>0, 3>y>0.



2. DKCIIEpUMEHTAIBHO T0JIy4eHbI IATh 3Ha4eHUH MCKOMOM (yHKIMU Y = f (X) IpH MATH 3HAYEHUSIX
apryMeHTa, KOTOpBIC 3alucaHbl B Tabauie. MeTooM HaMMEHBIINX KBaApaToB Haiitu ¢pynkmuio Yy = f(X)B
Bume Yy =ax+Db.

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

6.1.10. KonTpoJsibHasi padoTa 1o teMe « IKCTpeMyM (PYHKIIHH IBYX IepeMeHHbIX»
Keiic-3ananue:

B npouiecce npon3BoAcTBa MCHOJB3YOTCS /1Ba BUa pecypcoB: kanutan K u tpyn L. @ynkuus BbI-
IIyCKa MMEET BHI Z =akK" 1% . apeHay GoHI0B (KamnuTaja) U OILIaTy Tpyaa BeiaeaeHo 60 y.e., cTo-
UMOCTb apeH/Ibl eAMHUIBI (POHJIOB paBHA 3 y.e., CTaBKa 3apaboTHOM 1u1aThl 4 y.e.Ilpu kakom 3HaueHuun K

JIOCTUTAaeTCs HAMOONBIIHA 00BEM BhIITyCKa?

6.1.11. KonTpoJibHasi padoTa no teme «UncjaoBble, CTENEHHbIE PSIAbD)

1. MiccnenoBath CXOAMMOCTD PSIOB:

1

212 n
© Inn - < (3n-1 " . 2 N ®© an’ -1 > .
2 $_nn_p) z( ] 05 ) S e” 1 o) Sind 4 )
nzzln\/n3+1 nn\An+1 a-1nt-3" rél—cos n=t
n

2. Haiit 061acTh cXOAMMOCTH (DYHKITMOHATIHHOTO PSJIa.
5 &)
-1/5
n=1 (X + n) ¥
o0 n

Z—in sin(x+7zn)
n=1

6.2. HpI/IMeprle BOIIPOCHI M 3aJ1aHUHA / 3aga4u AJIs HpOMe)I(yTO‘IHOﬁ
arTrecranumu
Cemecmp 1
Ta6auna 8 - [IpumepHbIe TEOPeTHYECKHE BOMPOCHI M MPAKTHYECKHE 321aHUAK 3a4eTy

Pa3znesnsl u Tembl IIpumepHble  Teopernue- | IIpuMepHbIE NPaKTUUECKUE 3a0aHUS
CKHE BOIIPOCHI

1. MarpuuHas ajareopa

1.1 Marpuupl, onepa- 1. Marpuupsl, BuabI MaT- 1 2 -3
[IUHU HaJl MaTPUIIAMH 1701
P 12) Oneparum Hax Mar- 1. Haiitu matpuny I=ABC-3E, rne A=|1 0 2|,

puULaMHu. 45 3




1

B=[2|, C=(2 0 5), E-exunnunas Marpuua.
1
Haiitn 3nauenne Mmaorowiena f(X) or Mmarpuust A:
1 -2 3
f(X)=3x"—2Xx+5 ao=|2 _4 11|
3 -5 2

1.2.0mpenenurenu, ux

3. CaoiicTBa onpenenu-

Brrunciauts OMpEACIUTCIIb MAaTPUIIbL A

CBOMCTBA. Tenen. 1 -2 3
4. Beruucnenue
onpeaeIuTeNeH. A=12 -4 1|
3 -5 2
Bpruncnuth onpeaeauTens:
-2 -5 -1 3
2 -5 9 1
3 -1 5 -5
2 18 -7 -10
1.3. O6parnas MaTpu- 5 OOparHas MaTpHIa. Haiiti matpuiyy B=11.(A-1)/+A/,
ua. Panr matpuusl Teopema o cymie- 1 -2 3
CTBOBaHHH 00paTHON
MaTpHIbL. A=|2 -4 1]
6 DnemeHTapHEIE Ipe- 3 _5 2
o0pa3oBaHHS MaTpH- 5
1bl. PaHT MaTpuIisL, Haiitu panr Mmatpunst A:
€ro BBIYUCIIEHHE. 1 3 -2 0
3 -1 5 4
2 -4 7 4
3 -1 5 4
2. Cuctembl JUHEHBIX YPaBHEHHUIA
2.1. Pemenne cuctemn | 7 CucTembl IUHEHHBIX . Pemmrs cucreMy JINHEHHBIX ypaBHEHUI METOIOM
JMHEHHBIX anredpanye- anreOpanvecKux X, +X,+2X,=-1,
CKHUX ypaBHEHHH ¢ n ypaBHEHU.

HEU3BECTHBIMU METO-
oM Kpamepa.

8 Pemenue cuctem u-
HEWHBIX YpaBHEHUI
MetonoM Kpamepa.

Kpamepa..2x, — X, +2X, =4,
4X, + X, +4X, =-2.
X1-2X5+3X3=6,
2X1 +3Xy —4X5 =20,
3X]-2X, -5X3=6.

2. 2. Pemenne cucrem
JMHEHHBIX anredpanye-
CKHX YpaBHEHUH U MaT-
PUYHBIX YPaBHEHUH C
MIOMOIIBI0 0OpaTHOM
MaTpPHLIBI.

9 Pemenne cucrem -
HEHHBIX YPaBHEHUH C
MOMOILBI0 0OpaTHOM
MAaTpHIIBL.

10 Penrenue MaTpUYHBIX
ypaBHEHUI

. Pemmts cucreMy JINHEHHBIX YpPaBHEHUH C IOMOILBIO

00paTHON MaTpHULIBL.
X1-2X7+3X3=6,
2X1 +3X2 —4X3 = 20,
3X1—2X2 —5X3 =6.

10. Pemmute MatpuuHoe ypaBHeHue. Clienarh NpoBEpKY.




13x—130
2 5 1 2 -1

2.3. Pemienue cucrem
m JIMHEHHBIX anredpa-
WYECKUX YPAaBHEHUU C n
HEM3BECTHBIMH METO-
oM ["aycca.

11 Pemenue cuctem Jiu-
HEUHBIX YPABHEHUI
MeroaoM ["aycca.

12 OpnoponHsble cucTe-
MBI TUHEWHBIX ypaB-
HEHUU.

13.  Pemmuts cuctemy metogom ['aycca, Haiitu oOriee
pElICHNE. 9aCTHOE, CIIENaTh IPOBEPKY.
X, +2X,-3X;+X,-3X5=2,
2X, - X, + X5 —-4X,+ X5 =1,
3X,+X,-2X;-3X,-2X;=3.

3. AHaJuTHYecKasi TeOMeTPHsl HA ILIOCKOCTH

3.1. IIpsmas Ha 1I0C-
koct. CrocoOsI 3a/1a-
uust. OCHOBHBIC 3a1a4n

13 VYpaBHeHue npsmoi ¢
YTI0BBIM K03 umm-
EHTOM, 00IIIee ypaB-
HECHHUE NPSMOii, ypaB-
HEHUE MpsIMOM, po-
XOJSILIEH Yepe3 OJHY
U JIBE 3aJIaHHbIC TOY-
KH.

14 Vron mexmay IByMs
HPSIMBIMU Ha TUIOCKO-
CTU. Y CIOBHE Mapai-
JICTIBHOCTH U MIEPIICH-
JUKYJSIPHOCTH JIBYX
HPSMBIX.

14. Hammcates  ypaBHEHUS  MPSIMBIX, MPOXOJISIINX
Yyepe3 HAyaslo KOOPAHMHAT MOJ yrioM 45° K mpsmoit
y=4-2X.

15. Cpenu mpsIMBIX HAWTH TapajuieTbHBIE W TIEPIICHIH-
KYJISIpHBIE.

a) x-2y+3=0;
0) -2x+4y+5=0;
B) -2X+y-3=0;

4. Beegenne B aHAIN3

4.1. Ilpeaen 4ucinoBoOi
MOCIIeIOBATEILHOCTH
npeen QyHKIUI

15 Yucnoas mocieaoBa-
TENBHOCTD U €e TIpe-
JIelI.

16 Ilpenen GpyHKIUU.
OCHOBHBIE TEOPEMBI O
npesenax.

17 beckoHe4HO MaJble ¥
OECKOHEYHO OOJIbIIINE
BEJIMYMHBI, X CBOM-
CTBa.

16. Haiitu npenesr:

. X" —=Xx-6
lim

X—3 X—3
-1
lim

3x2
Iim(1+ izj
X—00 X

11 1 1
lim—+—+ +—
xoo 1.2 23 n-(n+1)

4.2. HenpepbIBHOCTD
hyHKIUH

18 HenpepsiBHOCTD
(YHKIH B TOYKE H
Ha MHOXECTBE.

19 Toukwu pa3pbiBa
byHKIHH.

17. UccnenoBarb GyHKINHU HA HENIPEPHIBHOCTD:

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

18. UccrenoBarh Ha HEMPEPHIBHOCTh (GYHKIIUIO U OTIpe-
JIEIATH THUIT TOYEK Pa3pbIBa, €CIIA OHU €CTh

~¥2-x oty = 1
x?+5 X2 —3x+2

5. IuddpepeHnnaibHoe ucHHCIeHHE PYHKIMM OHOM NepeMeHHOil

5.1. IIpousBogHas

20 Ormpenenenue mpous-
BOJHOM B Touke. 'eo-
METPHUCSCKHN CMBICT

—2X+5

_ 2
19. B kaxoii Touke mapadobl y=X HYKHO
MPOBECTH KacaTelbHYI0, YTOObI OHa Oblja TMepIieH-
JWKYJIsipHAa OMCCEKTpUCE NEPBOTO KOOPJMHATHOTO




¢yskimu. OO61as
CXeMa HUCCIIEN0OBaHUs

GyHKIHN.

MPOU3BO/THOM. yria.
21 TIpomssommas cymmsl, | 20. Haiitu npousBognbie (yHKUNU:
MIPOU3BECHNUS, YaCT- y=ix% %
HOTO IBYX (pyHKUHUH. '
22 Tlpou3BoaHas CIOXK- y=1g° X
HOW (OYHKIINH, HESB- 5 :
HOW (h)yHKIIHH, CTe- y = 25n% __[sinx
MIEHHO-
TI0Ka3aTeNbHO y = (sin x)*
GyHKIHN.
5.2. Ilpunoxxenus npo- | 23 Tlpusnaku Bo3pacta- | 21. MccnenoBaTh Ha MOHOTOHHOCTh M HAaWTH TOUKHU
W3BOIHON HUS ¥ yObIBaHUS dKcTpeMyMa (pyHKITHH:
byHKIUN. X
24 DxctpeMyM (YHKIHH. y= 1—%2 .
Heobxoaumoe ycio- , A
BUE, JOCTATOUHBIE _X - 2X+2
YCJIOBUS 3KCTpEMyMa X—=1 :
(byHKmm. 22. VccnenoBaTh Ha BBITYKIIOCTh, BOTHYTOCTh W HAHTH
25 BemykIlocTs 1 BO- TOYKH Ttepernda QyHKITUH:
THYTOCTh rpaduka X
¢ysakmmn. Toukn mie- y= 5
peruoa. 1-x7,
26 Acumnrorsl rpapuka | 23. MccnenoBate MeromamMu au(dEpeHINaNbHOrO HC-

YHCJICHUS clenyronye (yHKIUU H, UCIONb3Yys pe-
3yJIbTAaThl UCCIIEOBAHHUS, IIOCTPOUTH UX TPadUKH:
X 1

1-x2.y=el™X

y:

IIpomexxyTouHas atte-
cTauus - 3auem

Cemecmp 2

Taﬁ.lmua 9 - HpI/IMeprIe TECOPETUIECCKUE BONIPOCHI M ITIPAKTUYECCKUEC 3aITaHUAK IK3aMEHY

Paznenns! u TeMbl

ITpumepHbIE
CKHE BOIIPOCHI

TeopeTHye-

[IpumepHBIE paKTHYECKHE 3aJaHUS

1. UnTerpajibHOE HCYH

cJeHre (PYHKIMHU OTHOM NnepeMeHHOoM

WHTErpaj v ero npu-

JIOXKCHUA

rpaj, ero reOMETPUYECKHUMA
cMmbica. CBoICTBa ompeie-

1.1. Heonpenenenneiii | 1. IlepBooOpasnas ¢pynk- | 1. Halitk uaTerpans:
MHTETpal MY ¥ HEOTIPEIEIIEHHBIN X3 +2x = 3/x
nHTerpan. CBOMCTBA He- I— dx
3,2
OTIPEJICIIEHHOTO UHTETPa- X
na. HemocpencrsenHoe 1— oS X
MHTETPUPOBAHHE. I—Z dx
(x=sinx)
2. Mertox 3aMeHBI Tiepe-
MEHHOH, HHTErpUPOBAHUE J' (3x + 4)e¥dx
TI0 YaCTSIM.
3. UuterpupoBanue pa- J- X+ 2 dx
IIMOHAJIBHBIX JIPOOEH. X2 +X+3
I 2x? -3x -1
(x—=4)(x-3)x
1.2. Onpenenennslit 4. OnpeneneHHbINH UHTeE- 2. Boruucnurs:




JICHHOT'O MHTETpaa.
5. ®opmymna HeroToHa-
JleitOnuma.

6. IDlromans IIOCKOM
¢burypsl.

7. OObeM Tena Bpaiile-
HUSL.

TEME RN

In2

J. vJe* —1dx :
3. Haiitu miomans GUrypsl, OrpaHUYCHHON JTUHUSIMU:

,y=5.

4. Haiitu o0beM Tena, MONYYEHHOTO IPH BpAIICHUU
2

X=Yy , x=1,

1
=x*+1, y==x°
y y >

(Guryphl, OrpaHUYEHHON JUHUIMM:
y=0 ox, oy).

2. lnddepennnanbHble YyPABHEHHUSI

2.1. Inddepernmans-
Hbl€ ypaBHeHus | mo-
psaka

8. Juddepenumanpueie
ypaBHEHHUS C pa3Aeisio-
MIUMUCS TIEPEMEHHBIMH.
9. OpmHoponuble mudde-
PCHIMATBHBIC YPAaBHEHHS
MEPBOTO MOPSKA.

10. Jluneitnbie qudde-
PCHIMATIBHBIC YPAaBHEHHS
MEPBOTO MOPSKA.

5. Pemmts nuddepennuanbubie ypaBHEHS:

(X+2y)dx—xdy =0
(X+y)dx+(y—x)dy =0
xydx + (x+1)dy =0

ny!:l_XZI

2.2. Tlnddepenimans-
HBIE ypaBHEHUS 2 TI0-
psiaka

11. JluneitHpie OMHOPOI-
HbIE TUQepeHInaTbHbIC
YpaBHEHHMS BTOPOTO TI0-
psnka.

12. JluneiiHble HEOAHO-
ponube nuddepeHnnab-
HBIE YPaBHEHHUSI BTOPOTO
MOPSAIKA C TOCTOSTHHBIMU
ko3 huIEeHTaMu.

6. Pemmute muddepeHuanbabie ypaBHEHUS:

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

3. (I)yHKIlI/II/I HECKOJLKHUX MMEPEMECHHBIX

3.1. Onpenenenue
(dhyHKIIMYM 1BYX U 00-
Jiee IePEMEHHBIX

13. Onpenenenue QyHK-
MK JIBYX U OoJiee mepe-
MEHHBIX.

14. T'eomeTpuyeckoe
n3zobpaxenue QyHKIUH
JBYX TIEPEMEHHBIX.

7. Haiitu obnacth onpenenenus QyHKImn
z=x*+y*—9xy + 27,
z=xX+2y* + 1;
z=In(x-y)
— [4 _ XZ _ yZ

8. TlocTpouTh TMHUM YPOBHS (DYHKLUH:

Z=+J4—x"—y?

3.2. [IpousBoansle u
nuddepeHInanb
(yHKIWH HECKOMBKUX
NEPEMEHHBIX

15. YacrtHble mponu3BOI-
HBIE, NX T€OMETPUYECKUI
CMBICII.

16. IIpousBoaHas mo
HarpasJIeHHIO. I pagueHT.

9. Haiftu yacTHBIC TPOU3BOIAHEIEC IEPBOTO U BTOPOTO
TIOPSIIKOB

z=X*+y* —9xy + 27;
Z=X+2y° +1;

10. Haiit nponsBoaHbIe clieAyomuX GyHKIUH B TOUKE
M B HanpaBJICHHU BEKTOPA n.

U(X, yl Z) = X2 + y2_ 22 ’ M(ll _11 2) ’ E (11 21 _2)




3.3. Dkcrpemym
(hyHKUMU IBYX mepe-
MEHHBIX

17. DxcrpemyM QyHKIMN
IBYX MEPEMEHHBIX.

18. VY CI0BHBIM SKCTPEMYM.

15.

Haiitn sxcTpeMyMBI Caeayonux GyHKITHH:

z2=y* =X+ Xy — 2X — By
2= yJx —y* - x+ 6y

16. HccnenoBaTh (hyHKINHU HA YCIOBHBIH SKCTPEMYM:
1 1
Z=—+—; npu xty=2;
Xy
Z=X-—Yy;npu X’+y*=1;
4. Paapl
4.1. YucnoBsie psIbI 19. HeoOxoaumelii npu- a;+as+..., .
3HAK CXOAMOCTH SHCIIO- 17. Jnsa pana OTIPENIeNIUTh €ro OOLIHi
BOTO pAAA. X
20. JlocTaTo4HbIE IPU3HA- Z dn
Kn CXOHHMOCTH‘ TIOJIOZKH- anen © N u 3amucats psg B Buge N=1
TENBHBIX PSIIOB: 1 1.2 1.2.3 l 2.3. 4
21. 3nakovepenyromunecs 2 2 + 3 2
psizsl. [pusnak JleiGauma. 3 3.2 3°.3 3" -4
18. HccrenoBarh CXOAUMOCTD Psjia;

o0

Z 1

1 yn%(n® +4)

o0

> (03 +4n). eI

n=1

2
-n

3 1( n j

= 3"\n+l)

o o-/n

4.2. Ctrenennsle psasl | 22. Crenennbie psiapl. Pa- | 19. HaI/ITI/I 00J1aCTh CXOAMMOCTH (DYHKITHOHATIBHOTO

IYC CXOIUMOCTH CTETIECH-
HOTO psja.

23. Paznoxenne GyHKIUN
B psiasl Maxkiopena u Teit-
Jopa.

24. [lpumeHeHne CTeTeH-
HBIX PSIIOB K PUOIMKEH-
HBIM BBIYHCIICHHSIM.

20.

21.

psma

>

=1 x+n

n

39
n=1 n
Paznoxuts B psaj MakiiopeHa QyHKIIHIO
f (X) =cos5x

x*"sin(x+zn)

. YKa3aTh 00J1aCTh CXOAUMOCTH IO~
Jy4eHHOTO psijia.
Brruncnuts uaTETpalt ¢ Toanocthio 10 0,001.

01 ,
Je*xdx
0

IIpoMexyTrouHnas arre-
CTalYsl - 9K3aMeH

Caenenusi 0 pa3padoTKe U yTBep:KAeHNH padoyeil NporpaMmMsl AU CHHMILINHBI

Pabouas nmporpamma aucuuruivesl b1.6.11 «Bpiciiasgs MaremMaTuka» cocTaBlieHa B COOTBET-

ctBuu ¢ ®I'OC BO u yrBepxkaena B komiuiekte ¢ OOII nanpasnenus 38.03.01 Dxonomuka.




CocraButens: ['puagunna B.b., goneHT Kad)eI[DbI MAaTCMAaTHUKH, d)I/ISI/IKI/I Hn MaTCMaTH4YCCKOIO

MOJCIHNPOBAHUA




