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1 Heab JUCHUIIMHBI.

B pe3ynbTare ocBoeHUS JaHHOW NUCHUIUIMHBI Yy 00ydYaromierocs JA0KHA ObITh copMHupoBaHa KOM-
NETEHIUSI OCHOBHOM MpogecCHOHATbHONH 00pa3oBaTeIbHON MPOrpaMMBbl aKaJIEMHUYECKOTO OakanaBpuara

(manee - OIIOIT): OITK-2.

CopepxaHrie KOMIIETEHIIUI KaK IUIAHUPYEMBIX PEe3yJIbTaTOB 00YUYESHHS 110 TUCHUIUIMHE CM. TaOIuIbl 1

1.1

@®opmupyemMbie KOMIIETEHIIMH

Tabmuna 1 - ®opMupyeMble TUCIUTUTMHON KOMITIETEHITUU

HaunmenoBanue Buaa

HaunmenoBanue kare-

KOII U Ha3BaHHUEC KOMIICTCHIINHN

KOMIIETCHIIUU ropuu (rpymimsl) KOM-
MIETEHLINN
Oo6menpodeccuo- OIIK-2. | CmocoOHOCTh OCYIIECTBIISATH COOp, aHa-
HajbHast a3 U 00pabOTKY JaHHBIX, HEOOXOTUMBIX

JJI pCIICHUA HpO(beCCI/IOHaJ'IBHBIX 3aJa4d

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

Konu | JleckpunTopHbIC XapaKTEPUCTUKH KOMIIETEHIIMU 110 | JIMCIMIUIMHBI U IPAKTUKH, (popMuU-
Ha3Ba- OIIOII pytomue komnereHuuto no OITOIT
HHE
KOMIIe-
TEHIUH
OIIK-2 | 3nath: b1.b.11 Beiciiasg maTeMaTHKA

- OCHOBBI MaTeMaTHUYECCKOT'0 aHalW3a, JTUHCHHOM all-
reOpbl, TEOPUU BEPOSITHOCTEH M MaTeMaTUYeCKOU
CTAaTUCTUKU, HEOOXOAMMBIC ISl PEUICHUs YKOHOMU-
YECKHX 3aJ1ay;

- OCHOBHBIC MOHSTUS U KATETOPUM U UHCTPYMEHTHI
MIPUKJIAHBIX YKOHOMUYECKUX JTUCLMILINH;

- OCHOBBI IOCTPOEHHUA, pacyeTa M aHajlu3a COBpe-
MEHHOM CUCTEeMBbl CTAaTUCTHYECKHUX IMOKa3aTeseH.
Ymern:

b1.b.17 Cratuctuka

b1.b.18 Bbyxrantepckuii yuder u
aHaIn3

b1.b.23 DxoHOMMKa OpraHu3aluu
b2.B.01(VY)Ilpaktuka mo mnoixyde-
HUIO NEPBUYHBIX MPO(dheccHoHalb-
HBIX YMEHMH U HaBBIKOB, B TOM
qucye MepBUYHBIX YMEHUN U HaBBI-

KOB  Hay4YHO-MCCJIEAOBATEIbCKON

- IPUMEHATHh METOJbl MAaT€MaTHYECKOr0 aHalIM3a M | AESATEIbHOCTH
MOJIETTUPOBaHUsl Jid pelieHus sKkoHoMmuueckux 3a- | b3.b.01(/1) 3amuTa BBIITYCKHOMN
nay; KBaJIU(PUKAITMOHHOM paboThl,

- pacCUHMTHIBATh Ha OCHOBE TUIIOBBIX METOJAUK U JCH-
CTBYIOIIIEH HOPMATUBHO-TIPABOBOI 0a3bl YKOHOMUYE-
CKHE U COIMATIbHO-9KOHOMHYECKHE MOKA3aTEIIH.
Baagern:

- COBpPEMEHHBIMH MeTojgamMHu cbopa, 00pabOTKU U
dHaJIn3a DOKOHOMHNYECKHX U COIIMAJIbHBIX JaHHBIX

- HaBBIKaMU OOpPaOOTKM JAHHBIX VISl OIICHKHA SKOHO-

BKJIIOYAsi MOATOTOBKY K IMpPOLIEype
3aIUTHI U IPOLEAYPY 3alTUTHI




Konu | JleckpunTopHbIe XapaKTEPUCTUKH KOMIIETEHITMU 110 | JIMCIMIUIMHBI U IPaKTUKH, (HopmMu-
Ha3Ba- OIIOII pytomue komrereHuo no OINOIT
HHE
KOMIIe-
TEHIIUN

MHUYECKUX MU COLMAIbHO-DKOHOMMYECKUX II0Ka3are-
JIEW, XapaKTEPU3YIOLIUX JESITEIbHOCTh XO3SMCT-
BYIOIINX CYObEKTOB ¥ BBHISBJICHHS TCHACHIUN UX W3-
MEHEHUA.

2 O0béM H TPYTOEMKOCTH IMCHMILIMHBI 110 BUAAM Y4eOHbIX 3aHATHI. Dop-

MBI IPOMEKYTOYHOM aTTeCTALUM.
Tabmuma 3 — O0beM U TPYA0EMKOCTh AUCITUILUIMHBI 110 BUJAM yUYCOHBIX 3aHATHI

OO61as TpyA0€MKOCTh U BUJIBI YU€OHOM paboThI MO O6béM uacoB o opmam 00yUeHUS
JTUCIUTIIMHE, TIPOBOIUMBIC B pa3HBIX (hopMax O0®0 300
1 OO1as Tpy10eMKOCTb JUCIUTIITUHBI 216 216
2 KoHrakTHast paboTa 00y4aroIuXxcs ¢ mpernojaBare- 90 30
neM (110 BUIaM YYeOHBIX 3aHATHI) (BCETO)
AymuTopHas pabora (Bcero): 84 30
B TOM YHCJIC:
JIEKITNHI 34 16
MIPaKTUYECKHUE 3aHATHSI, CEMUHAPbI 50 14
MPAKTUKYMBI

nabopaTopHble paboThI

B UHTEPAKTUBHOU (hopme 6 4

B 2JICKTPOHHOU popme

Bneaynuropnas padota (Bcero):

B TOM YHUCJIC, MHAUBHUAYAJIbHAA pa60Ta o6yqa101u1/1xc;1 C
npenoaaBaTeyIeM

MOJIFOTOBKA KypCOBOM pabOThl /KOHTAKTHas paboTa

rpymmnoBasd, MHAUBUAYaJIbHAsA KOHCYJIbTalluA U UHBIC
BHJIBI y4€OHOU JIeATENTbHOCTH, TIPelyCMaTpUBAIOIINE
IPYNIOBYIO WIM HHAUBUAYAIbHYIO paboTy o0y4aro-
[IMXCS ¢ TIPEro/aBaTesieMm)

TBOpUecKasi pabora (3cce)

3 CamocrostenbHas pabora o0yqaromuxcs (Bcero) 96 173

4 TIpomexxyTo4Hast aTTecTalus 00yJaronerocs —

1 cemectp-3aueTt (2 cemectp Ha 30)
2 cemecTp-dk3ameH (3 cemectp Ha 30) 36

[Co NN

3. YueOHO-TeMaTH4YeCKHUH IJIAH U COAEPKaHMe TUCHMILIMHBI.

3.1 YueOHO-TEMATHYECKUH TIJIaH
Taomuma 4 - YueOHO-TeMaTHUYECKUH TIT1aH



Oomas TpynoeMkocThb 3aHATHII (4ac.) DopMblI
Tpyao- 00 300 TeKymero
= ém- AynuTOpH. AyauTOpH. KOHTPOJIs 1
= | Pasgeanl M TeMbl AMCHMILIHHBI | KOCTh 3AHATHS 3AHATHS TPOMEIKY-
5 IO 3aHATUAM (:Zi.z)o JIeKII. MPAaKT. CPC JIeKII. NPaKT. CPC T:(::];(;j[l:;-
v
= ycneBaemMo-
2 CTH
1 cemecTtp
1. MaTpuyuHas anaredpa 16 4 8 1 1 14
1 1.1 Matpuripl, onepaiyuy Haj 4 1 1 2 4
MaTpHIIaMU
2 1.2.0npenenuTeny, ux CBOM- 4 1 1 2 0,5 0,5 3 Hnsi-
cr8a JyaabHOe
3a/laHue
3 1.3. O6parnast Mmatpuiia. Paur 8 2 2 4 0,5 0,5 6
MaTpPHIIBI
2. CucTeMbl JTHHEHHBIX 16 4 4 8 2 2 12
YPaBHEHUI
4 2.1. Pemienue cucreM n Jiu- 4 1 1 2 0,5 0,5 3
HEHHBIX anre0pandecKux
ypaBHEHUH ¢ N HEU3BECTHBIMH
meroaoM Kpamepa.
5 2. 2. Pemienue cucteM JHHEH- 4 1 1 2 0,5 0,5 3 KoHTpos-
HBIX aJIreOpanuecKux ypaBHe- Has pabota
HUU U MATPUYHBIX YPABHEHUI
C MOMOIIBIO0 OOpaTHOM MaTpH-
IIBL.
6-7 | 2.3. Pemienue cucteM JHHEH- 8 2 2 4 1 1 6
HBIX are0panyecKux ypaBHe-
Hui MeToaoM ["aycca
3. AHasIuTHYECKAsI TeOMeT- 8 2 2 4 1 1 6
pHS HA TUIOCKOCTH
8-9 | 3.1. IIpsimast HA TIIOCKOCTH. 8 2 2 4 1 1 6 NunuBuny-
Crioco6sI 3aganust. OCHOBHBIE anbHOE 3a-
3aJIa4H. JTaHWe
4. Beiene B aHAJIM3 16 4 4 8 2 2 12
10- | 4.1. lpenen yncaoBOM MoCIe- 8 2 2 4 1 1 6
11 | AOBaTENBHOCTH U TPEICI Kommpors-
Has pabora
GyHKIIH
12 | 4.2. HenpepsIiBHOCTD (PYHKIMA 8 2 2 4 1 1 6 Kontpouis-
-13 Has pabora
5. lndepennuanbHoe Hc- 16 4 4 8 2 2 12
ynciaeHne GyHKIUM OXHOMI
nepeMeHHOM
14 | 5.1. IlpousBoaHas 8 2 2 4 1 1 6
Kontpouis-
15 | 5.2. TIpunoskeHust IPOM3BO/I- 8 2 2 4 1 1 6 Has pabora
-16 | Hoit
17 | [IpomerxxyTouHas aTTecTalMss | 3a4eT 4




Oomas TpynoeMkocThb 3aHATHII (4ac.) DopMblI
Tpyao- [0101]0) 3P0 TeKylero
= ém- AynuTOpH. AyauTOpH. KOHTPOJIs 1
= | Pasgeanl M TeMbl AMCHMILIHHBI | KOCTh 3AHSITHSI 3AHSITHSI NPOMEIKY-
= 110 3aHATHAM 6cezo i aT-
= ( JEKN. | NPaKT. | ~p | J€KI. | NPaKT. CPC TOYHOH AT
= uac.) TecTaluu
= ycneBaemo-
2 CTH
1 cemecTtp
Bceero: | 72 18 18 36 8 8 52
2 cemecTp
1. MuTerpajbHoe HCYHCIIe- 38 5 8 25 3 3 40
HHe (YHKIMHU OJHOM mepe-
MEeHHOI
1-2 | 1.1. HeompeneneHHbIi HHTE- 19 3 4 12 2 1 20
KonTposns-
rpain
Has pabora
3-4 | 1.2. OnpeneneHHBIH HHTErPa 19 2 4 13 1 1 20
Y €r0 MPUIIOKCHUS
2. IndpdepeHunaibubie 16 3 4 9 1 1 20
ypaBHEHHUsI
5 2.1. InbdepenimanbHpie 8 2 2 4 0,5 0,5 10
ypaBHeHus 1 mopsiika
KonTposns-
6-7 | 2.2. AuddepennmansHoie 8 1 2 5 0,5 0,5 10 Has pabota
ypaBHEHUs 2 TopsiiKa
3. DYyHKIHH HECKOJIbKHX 27 4 12 11 2 2 30
nepeMeHHbIX
8 3.1. Onpenenenue HyHKIUU 8 1 4 3 0,5 0,5 10
JBYX U 00Jiee MepEeMEHHBIX
K -
9- | 3.2. [Ipoussomubie u qudde- 8 1 4 3 0,5 0,5 10 OHIPOIb
. Has paboTa
10 | penumans GpyHKuMIt HECKOIL-
KHX TIEPEMEHHBIX
11- | 3.3. DkcrpemyM QYHKIMH 11 2 4 5 1 1 10 Ketic-
12| aByx nepemeHHBIX 3aJIaHUE
4. Paanl 27 4 8 15 2 1 31
13- | 4.1. YncoBble psiibl 14 2 4 8 1 0,5 15
14 KonTtposib-
15- | 4.2. CreneHHbIe psIbI 13 2 4 7 1 0,5 16 Has pabota
16
17 | TlpomexyTouHas arrectanus — | 36 9
9K3aMEH
Hroro 2 cemectp | 144 16 32 60 8 6 121
Bcero | 216 34 50 96 16 14 173

3.2. Conep:kaHue 3aHATUHI M0 BUAAM Yy4eOHOI padoThI
Tabnuua 5— Cogeprkanue TUCHMITITMHBI

Ne
n/n

HaumenoBanue pasacia,

TEMbI JUCHUIIIIHNHBI

ConepxaHue 3aHATHS




Haumenoanue pazjena,
TEMbI AUCITUTUIMHEI

ConepxaHue 3aHATHSI

Cemectpl

Cooepotcanue 1eKYUOHHO20 KypCa

1 Martpuunas aareopa
1.1 | Marpumel, omnepanmu Haxa | [lorsarue marpuiiel. Buasl matpun. Onepanun Han MaTpumamu. CBoMCTBa
MaTpUllaMu onepanwii. TpaHcroHupoBaHue Matpuil. CBOWCTBA TPaHCIIOHHPOBAHHBIX
MaTpHulLl.
1.2 | Onpenenurenu, ux cBOHCT- | OnpeaenuTeNid, UX CBOHCTBA. MHMHODPBI U aireOpandecKue AOIMOJIHCHHMS.
Ba. Brruncnenue onpenenurens. Teopema Jlamnaca.
1.3 | O6parnas wmatpuna. Panr | OOpatHas marpuna. Teopema O CyIIECTBOBAaHWM OOpaTHOW MaTpPUIBL.
MaTpPHIIBI CgoiicTBa 00paTHBIX MaTPHIl. DJIEMEHTapHEBIE MPeoOpa30BaHUs HAll MaTPH-
namu. Panr matpuiibl. JInHeliHBIE KOMOWHAIIMK CTPOK U CTOJOIOB. Teope-
Ma O PaHre MAaTPHIIBL.
2 CucreMbl JIHHEHHBIX YPaBHEHMIt
2.1 Pemenue cucrem n auHen- JluHeliHbIC ypaBHEHHS U CUCTEMBI JUHCHHBIX aNreOpandecKuX ypaBHEHUH.
HBIX anreOpandeckux ypaB- | PemieHue cucteMm n JMHEHHBIX anreOpandecKuX ypaBHEHUH ¢ N HEU3BECT-
HEHUU C N HEU3BECTHBIMU HbIMU 10 nipaBuity Kpamepa.
MetoaoM Kpamepa.
2.2 | Pemenwne cucrem nuHEHHBIX | Pemenne cucteM NMHEHHBIX anreOpanvecKuX YpPaBHEHHH W MaTPUYHBIX
anreOpanveckux ypaBHEHUH | ypaBHEHUH C MMOMOIIbIO OOpaTHOW MaTPHIIL.
Y MaTpUYHBIX YpaBHEHUN C
MTOMOIIIBEO 0OpaTHON MaTpH-
IBL.
2.3 Pemenue cucrem nuHeliHbIX | PemieHne cucteM m JTUHEWHBIX anreOpanvecKuX YpaBHEHHH C N HEM3BECT-
anredpanveckux ypaBHeHHH | HbIMH MeToqioM ['aycca.
MeroqoM ["aycca
3 AHanuTHYeCKAasi FeOMeTPHs HAa MJI0CKOCTH
3.1 | Ilpsimas Ha mtockoct. Cno- | Ilpsmast Ha mockoctu. CriocoObl 3ajaHus. YTOJI MEXAY IBYMS IPSMBIMH.
cOOBI 33/1aHUSL. YcnoBus napajuiebHOCTH U ePIEHANKYIISIPHOCTH IpsAMBIX. PaccTrosiHue
OCHOBHBIE 331a4. OT TOYKH 7O IPSIMOM.
4 BBenenue B aHaau3
4.1. | Ilpenen uucnoBoii mocneno- | YncnoBsle MociIeq0BaTEILHOCTH U UX cBoiicTBa. [Ipenen yrcnoBoit mocie-
BaTEIBHOCTH U IIPEJEI nosatensHOCTH. [Ipenen ¢pynkuun. OgHOCTOpOHHUE Mpenensl. beckoHeu-
byHKIUHN HO Mallble BeNM4nHBl. beckoneuHo 6omnbinne BennuuHbl. OCHOBHBIE TEOpe-
MBI O Tpezenax.
3ameuaTenbHbIe Ipeaensl. HeomnpeneneHHoCTH.
4.2. | HempepbIBHOCTH (DYHKIIUK HenpepoiBHOCTH QyHKITNH B TOUKe. TOUKH pa3pbiBa QYHKIMH U UX KIlac-
cudukanys. OCHOBHBIE TEOPEMBI O HEMIPEPHIBHBIX (YHKLIUSX.
HenpepbsIBHOCTB 37IeMEHTAPHBIX (YHKLUI.
) JAnddepenunanbHoe ucuucaenne GyHKUMH OHON NepeMeHHOM
5.1. | IlpousBogHas Omnpenenenre npou3BoHOW. Cxema BBIYHUCIEHHS TPOU3BOAHOM. OCHOB-
HbIe npaBuia quddepenunponanus. [IponsBoaHas cinoxxHol 1 0O6paTHON
¢ynkiun. [Ipor3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKITHH.
JuddepenunpoBanne HEIBHBIX U MTAPAMETPUUECKH 3aJaHHBIX (QYHKIHH.
Jlorapudmuyeckoe auddepeniporanre. [Ipou3BoIHbIEC BBICIIUX MTOPS-
KOB..
5.2. | Ilpunoxenus npousBoaHol | Bospacranue u yObiBanue GpyHKumid. DxcTpemym (pynkumid. Haubonsiee

W HauMeHblee 3HaueHus (yHKIIMN Ha OTpe3Ke.
Beimyknocts ¢pynkuun. Touku nepern6a. AcuMOToTh rpaduka QyHKIHUH.

OO0mas cxema uccieoBanus GYHKIUN U TOCTPOEHHSI X TpaduKOB




Haumenoanue pazjena,
TEMbI AUCITUTUIMHEI

ConepxaHue 3aHATHSI

Cooeporcarnie npakmuieckux 3aHImul

1 Marpuunas ajareopa

1.1 | Onepauuu Hajg MaTpuLaAMU Onepauuu HaJ MaTpuliamMu. TpaHCIOHUPOBAaHUE MATPHIIL.

1.2 | Beiuucnenwe ompenenute- | Brerumcienue onpenenutencii meronom Cappyca. Beraucienue onpenenu-
nen TeJiel mpu nomMoIu Teopemsl Jlammnaca.

1.3 | Haxoxnenune obpaTHbIX | HaxoxneHne oOpaTHBIX MaTpwil. OJeMEHTapHbIE NpeoOpa3oBaHUs HaJ
MaTpull. BeraucneHne panra | Matpunamu. lIpuBeneHue MaTpHIbl K CTYIEHYATOMY BUAY. Bbramcienne
MaTpULBI paHra MaTpUIbL.

2 CucrteMbl JIMHEHHBIX YPaBHEHMIA

2.1 | Pemienue cucteM JnHeWHbIX | JIMHEHHbIC ypaBHEHUS U CUCTEMbI JIMHEHHBIX allreOpandecKuX YpaBHCHHH.
anreOpanveckux ypaBHeHui | PemeHue cucteM n JHMHEHHBIX anreOpandecKuX ypaBHEHHH ¢ N HEU3BECT-
MeTtooM Kpamepa. HBIMH 110 IipaBuity Kpamepa.

2.2 | PemieHue cucteM JIMHEHHBIX | PelieHue cucTeM JIMHEHHBIX aireOpandyecKuX ypaBHEHWUH W MaTPUYHBIX
anreOpanveckux ypaBHEHUH | ypaBHEHUH C MMOMOIIbIO OOpaTHOW MaTPHIIL.

MeTOo/I0oM 00paTHOIl MaTpH-
IBI.

2.3 | Pemenue cucreM nuHelHBIX | PemieHne cucteM m JTUHEWHBIX anreOpanvecKuX YpaBHEHHH C N HEM3BECT-
anredpanveckux ypaBHeHHH | HbIMH MeToqioM ['aycca.

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

3 AHaJuTHYeCKasi FeOMeTPHS HA MJIOCKOCTH

3.1 | PaznuunbIle criocoOb! 3aa- PasnuunbIe crTOCOOBI 3aJaHNs TPSIMOM Ha IIIOCKOCTH.

HUS IPSMOM Ha TIIOCKOCTH. Haxoxnenue yria Mexxay AByMs OpSAMbBIMH. Y CIIOBUS MapajuIeIbHOCTH U
Haxoxnenue yrina Mexay MEPIEeHIUKYISIPHOCTH MPSIMBIX

nByms npsimeiMu. Haxoxne- | HaxoxkneHue paccTOSHUS OT TOUKU O NPSAMOM

HUE PACCTOSHUSA OT TOUYKH JI0

IpsIMOiA.

4 BBenenne B aHaau3

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

u npenena GyHKIUH HaxoxneHne oqHOCTOPOHHUX MPEIENoB. beCKOHEUHO MaJlble BETUYHHEI.
CpaBHeHHe OeCKOHEYHO MallbIX. beckoHeyHo OoJblie BeMUMYnHbL. Pac-
KpBITHE HEOIIPEIEIIEHHOCTEN.

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

HENPEpPBHIBHOCTD ¢byHKuMH 1 ux knaccudukanus. HenpepbslBHOCTE PYHKIMK Ha HHTEpBAJIe
1 Ha oTpe3ke. Mcnonp3oBanue cBOMCTB (GYHKIUM, HEIPEPBIBHBIX HA OTPE3-
Ke.

5 JunddepennnanbHoe ucuncjaenne GyHKIUN OJHON NepeMeHHOH

5.1. | duddepenunpoBanne HaxosxaeHue mpou3BOJHBIX C HCIOIb30BAHMEM TaOIUIBI IPOU3BOIHBIX U
GbyHKIMIA npasui auddepeHIpoBaHusl.

HaxosxaeHue mpou3BOJHBIX CIIOKHON M 00paTHOH (pyHKIMIA.
JuddepeHnmpoBanre HEIBHBIX U MTAPAMETPUIECKH 3aJTaHHBIX (YHKITHA.
Jlorapudmudeckoe auddepenpopanue.

5.2. | Ilpunoxenus npousBogHoi | Haxoxaenue npeaenos ¢pyHKuuii mo npasuity Jlomuras.

HaxoskaeHnue mpoMeKyTKOB BO3pacTaHus M YObIBAHUSI QYHKIMIA U TOUEK
aKcTpemMyMa. HaxoxieHue mpoMeXyTKOB BBIITYKJIOCTH, BOTHYTOCTH Tpa-
¢uka pyHKIMKM © TOYEK nepernda. AcUMOTOTH rpaduKa (yHKIIH.
HccnenoBanne GyHKIMIA U TOCTPOSHHS UX TPahUKOB.

Cemectp 2

CoOepotcanue 1eKyuoHHo20 Kypca




Ne Haumenoanue pazjena,
ConepxaHue 3aHATHSI
/o TEMBI IUCIHUILIHHBI
1 HNuTerpanbHoe ucuuciaenne GyHKUUM 0HOI epeMeHHOH
1.1. | Heompenenennsiit uaterpan | [lepBooOpa3nas GpyHKIMSA ¥ HeonpeaeneHHbINH nHTErpan. CBOHCTBa HEO-
peneneHHoro uHTerpaia. Tabmuia ocCHOBHBIX MHTerpanoB. Henmocpeact-
BEHHOE MHTETPUPOBAHHE.
Merton 3aMeHbI TepeMEeHHOM. MeTo ] HHTETPUPOBAHHS IO YACTSIM.
HHTerpupoBanne pallHOHAIBHBIX IPOOCH.
1.2. | Onpenenennslii uaTerpan u | [loHsTHE ONpeneNeHHOT0 HHTETPaja, €ro FTeOMETPUIECKUN 1 SKOHOMHYE-
€ro MPUIOKCHUS ckuii cMpici. CBoiicTBa onpeneneHHoro uarerpaia. ®opmyna HetoToHa-
Jletioamuma. Teopema o cpemHeM.
3aMeHa [IepeMEHHON U MHTETPUPOBAHME TI0 YaCTAM B OIPEAEICHHOM HHTE-
rpaine. HecoGcTBeHHBIE HHTETpajibl. Beruncnenue miomaneil miockux Gpu-
ryp. Beruncnenne o6bema Tena BpaleHus.
2 JuddepeHnuaibHble ypaBHEHUA
2.1. | Inddepenunansupie ypa- | 3agauu, NpUBOIAIINE K TUPPEepeHINATLHBIM YPaBHECHHUSAM. Y PaBHEHHUS C
HeHus 1 mopsiaka pasaessomMucs nepeMeHabiMu. OtHopoansle aAuddepeHInaibHbIe
ypaBHEeHUs. JIMHEHHbBIE ypaBHEHUs. Y paBHEHUE bepHyIun.
2.2. | duddepennmansueie ypas- | YpaBHEHHS, JOMYCKAMOIINE TIOHIKEHNE TIopsiaKa. JIMHeHHbIe OTHOPOTHBIC
HEeHUs 2 TopsiKa IuddepeHInaNbHbIE YPaBHEHHS BTOPOTO MOPSAKA C TIOCTOSIHHBIMU K02 (-
¢urmentamu. JInHeitHbIe HEOMHOPOIHBIE (P EpEeHITNATFHBIE YPABHEHUS
BTOPOT'O MOPSAIKA C HOCTOSHHBIMU KO3()(DUIIEHTaMH.
3 DyHKIMHA HECKOJIbKHUX NMepeMeHHBIX
3.1. | Onpenenenne ¢dbyakmun | Onpenenenne GyHKIMHA OBYX W Ooree mepeMeHHbIX. O0macTh ompenene-
IBYX U OoJiee mepeMeHHbIX HUsl, Tpad K QyHKIMK ABYX IepeMeHHbIX. JInHUM ypOBHSI.
3.2. | IIpouzBonusbie u quddepen- | YacTHeie MPOU3BOIHBIE, UX TeOMeTpUIecKuii cmbici. [Ipon3BoaHas o Ha-
uaisl GYHKIUH HECKOJBKHUX | TMPaBJICHUIO U IPAJUEHT.
TIEPEMEHHBIX Jduddepennupyemocts u onHbI auddepennman pynkuun. [Ipumenenne
MoJIHOTO JUu(depeHIInaa K NpUuOINKSHHBIM BIYUCICHHSIM.
YacTHble IPOU3BOJHBIE BTOPOTO HOPSIKA.
3.3. | OkcTpemyM (pyHKIHH ABYX OkcTpeMyM GYHKIUH JBYX [TEPEMEHHBIX.
NEPEMEHHBIX YcnoBHbIi skcTpeMmyM. Hanbonbiiee 1 HauMeHblIee 3HaueHus QyHKIUU B
3aMKHYTOH 001acTH.
4 Pananl
4.1. | YucnoBble paasl ITonsiTHE pAga U €ro CXOAUMOCTH. DTaoOHHBIE psabl. CBOMCTBA CXOISIINX-
cs panoB. HeoOxoauMmelid npu3HaK cXoauMOocCTH. JlocTaTouHble IPU3HAKU
CXOJIMMOCTH PSIZIOB C TOJIOKHUTEIBHBIMU YICHAMH.
3nakouepenyromuecs psiabl. [lpuznak JleitOHuna. 3HakonepeMeHHbIE psi-
Itbl. AOCOITFOTHAS ¥ YCIIOBHASI CXOIMMOCTb.
4.2. | CreneHHbIC PsIbI O06u1acTh CX0IMMOCTH cTereHHoro psjaa. Teopema Aders. Jduddepeniupo-

BaHUE M NHTETPUPOBAHUE CTENEHHBIX psioB. Pan Makiopena u psa Teit-
jopa.

Paznoxenue QyHkumii B crenenHbie psabl. [Ipumenenne psiioB B mpuoOiIu-
JKEHHBIX BBIYHCIICHMSIX.

Cooeporcarniue npakmuieckux 3aHImul




HNuTerpanbHoe ucuuciaenne GyHKUUM 0HO epeMeHHOI

1.1. | Haxoxxnenue HeompeneneH- | HemocpencTBeHHOE HHTErpUpOBaHHE.
HBIX UHTErPAJIOB Meton 3aMeHbl IepeMEeHHOM. MeToJ] MHTErpUPOBaHUS IO YaCTSIM.
WuTterpupoBanre palMoHaIbHBIX IpoOei.
1.2. | Beluucnenue onpeaeneHHbIx | BerauciaeHne onpeaeneHHbIX HHTErpanoB no gopmysne HetoToHa-
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 MOPSAKA C MOCTOSTHHBIMHU KO3(-
¢unmeHTamMu.
JluneitHble HEOMHOPOAHBIC MU(QEepeHINANEHBIE YpaBHEHUSI BTOPOTO ITI0O-
pSAKa C TOCTOSTHHBIMU K03 prunreHTaMu
3 DyHKIHNN HECKOJIbKHUX NMepeMeHHbIX
3.1. | Onpexnenenue GpyHKIuU Haxoxnenue oGnactu ompeaeicHus (QYHKIUH JIBYX MepeMeHHbIX. [lo-
IBYX U OoJiee mepeMeHHbIX CTPOEHHUE JTUHUHI YPOBHS.
3.2. | IlpouzBonusbie u quddepen- | HaxoxaeHre 4acTHBIX MPOM3BOAHBIX MEPBOTO U BTOPOro MOpsiaAKoB. [Ipo-
1uaibl GYHKIUH HECKOJIBKUX | U3BOAHAS 110 HAIIPABJICHUIO U I'PAIUCHT.
MEPEMEHHBIX [Mpumenenue momHoro nuddepeHnrana K npruOIMKEHHBIM BIYHCICHUSIM.
HuddepennrpoBanue cloXHOW QYHKITHH.
3.3. | Haxoxnmenue skcTpemyma Haxoxnenue sxkctpemyMa GyHKIMA ABYX ITEPEMEHHBIX.
¢byHKIMM OBYX NepeMeHHbIx | HaxoskaeHnue ycnmoBHoro sxctpemyma. @ynknums Jlarpanka.
Haxosxaenue HanOOJNbIIEro ¥ HAUMEHBIIErO 3HaUeHUH (YHKLIUU 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 psAgoB Ha CXOQUMOCTD IPU IOMOIIY Ipu3HakoB Komm u
Hamambepa.
HccnenoBanne Ha CXOJUMOCTD 3HAKOUEPEAYIOIIHECS PSIOB.
4.2. | Paznoxenne GyHKIHIA B Pasnoxxenune QyHkuumii B psg MakiopeHa.

CTCIICHHBIC PAJIbI

Paznoxenue pynkumii B psin Teitnopa.

[MpumeHeHue psIOB K MPUOIMKEHHBIM BEIYHUCIICHHSIM.

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

TeHI UM oﬁyqamluerom B Telcymeﬁ U HpOMe)KyTOqHOﬁ arreCcranmu.
JU1st OJIOKUTEBHOM OLIEHKH 10 pe3yiIbTaTaM OCBOCHUS JUCHUIUIMHBI 00y4atoleMycsi HE00X0IMMO
BBITIOJIHUTh BCE YCTAHOBJICHHBIE BUJBbI Y4eOHOH pal®oThl. OleHKa pe3yslbTaToB pabOThl 00ydarolierocs B

Oaytax (10 BUIaM) MpUBEICHA B TabuIe 6.

Tabmuna 6 - [llkana u mokas3areny OIIEHUBAHUS PE3YIbTaTOB YICOHOH pabOTh 00YJAIONIMXCS TI0 BUIaM B

6ambHO-peiiTunrosoit cucreme (bPC)



1 cemectp

YuebHas padora
(BUBI)

Cymma
6aoB

Bunel u pe3ynbraTsl
y4aeOHO# paboThI

OueHka B aTTeCTallii

bamner
(17 nenenp)

Tekywjas yyebHasa paboma O®0O

Texymas yueOHas |80 WunuBunyansHoe 3ana-  (3a U3 ot 5 no 10 6amos 10-20
pabora B cemectpe Hue (2 3aganust) 56as10B (MOpOroBoOe 3HaYEHUE)
10 GaynoB (MakCUManbHOE 3HAYCHUE)
KontponbHbie paboThI 3a oguy KP ot 8 no 15 6amnos
(3amrura KOHTPONBHO# |8 GamioB (MOPOroBOE 3HAUCHHUE) 32-60
paboThl) 15 6annoB (MakCHMaJIbHOE 3HAYEHHE)
(4 pabotsr)
Texkywjaa y41ebHaa paboma 3P0
Texymas yueoHas |80 KoHcnekTsl TeM, BEIHO- |2 6ajia 3a YaCTUYHOE PACKPBITHE TEMBI 10-20
paborta B cemectpe CHUMBIX Ha CaMOCTOsITelb- |3 Oajia 3a Oolee MOJHOE PACKPHITHUE TEMBI
HOE H3y4eHHe- 5 TeM 4 Gaya 3a TOJIHOE PACKPBITHE TEMBI
KontponsHas padora mo |3a ogHo 3amanue ot 5 1010 dammos 30-60
Kypcy - 6 3amaHuit 5 6amioB (MoporoBoe 3HAYCHUE)
10 6amtoB (MakKCUMaJIbHOE 3HAYCHHC)
Hroro no Texyuieii pa6ore B cemecTpe 42- 80
IIpomexxyrounas |20 Pemenue 3amaun 1. 5 6a/10B (TOPOTOBOE 3HAUCHUE) 5-10
aTTecTanus (3a- 10 6an10B (MakcUMaIbHOE 3HAUCHHUE)
uer) Bomnpoc 6mera Nel 5 6a10B(IOPOroBoe 3HAUEHHE) 5-10
10 6ann0B (MakcUMaIbHOE 3HAUCHHUE)
HToro no npoMe:KyTo4YHoii aTTecTanuu (3a4ery) 10-206.
CyMMapHasi OLeHKA 10 AUCUMIJIMHE: CymMa 6asioB TEKYIIEH U IPOMEXYTOYHOH aTTeCTaIlH 52 -1006.
2 cemecTp
Yuyebnas pabora |Cymma  |Bujsl u pe3yabTaThbl OrneHka B aTTecTaluu Banst
(BUIBI) OammoB  |ydeOHOI paboThI (17 nenenp)

Tekywjas yyebHasa paboma O®0O

Texymas yuebnas |60 KoHTponbHbIe paboThI 3a ogny KP ot 510:10 6ammos
pabota B cemecTpe (3ammTa KOHTPOJILHOM 56a1710B (TOPOroBOE 3HAYCHHE) 20- 40
paboTer) 10 6anmoB (MakCUManbHOE 3HAYCHHUE)
(4 pabotsr)
Keiic-3amanue 1006a0B (TOpOTOBOE 3HAUCHHUE) 10- 20
20 6amioB (MaKCUMaIbHOE 3HAYCHHE)
Tekywjas yyebHasa paboma 390
Tekymas yueonas |60 KonrposabHas pabora mo |3a ogHo 3amanue ot 5 1010 0amios 30-60
paboTa B cemecTpe Kypcy - 6 3aganuii 5 GautoB (MOpOroBoe 3HAYCHUE)
10 6asoB (MaKCUMaJIbHOE 3HAYEHHE)
HToro mo Tekyluieii padore B ceMecTpe 30-60
IIpomexyrounas |40 Pewenue 3anaun 1. 5 6a1oB (IOPOTOBOE 3HAYCHUE) 5-10
aTrecTanus (IK3a- 10 6am10B (MaKCUMAaTbHOE 3HAYCHHE)
MEH) Pemenue 3anaun 2. 5 6a10B (IOPOroBOE 3HAUCHHUE) 5-10
10 6ays10B (MaKCUMAaIbHOE 3HAYCHNE)
Bompoc 6uera Nel 5 6a1510B(ITOPOroBOE 3HAUEHHE) 5-10
10 6ann10B (MakcUManbHOE 3HAUCHHUE)
Bormpoc 6umera No2 5 6an10B (MOPOTOBOE 3HAUCHUE) 5-10

10 6a/10B (MAaKCUMAaIbHOC 3HAYCHHE)




HToro no npoMe:KyTo4HOIi aTTecTannu (IK3aMeHy)

|m—ma

CyMMapHasi OlleHKa 110 JHCHHILIHHE:

CyMmma 0aJIoB TEKyILEH U MPOMEXYTOUYHOH aTTeCTaluu

50 -1006.

HToroBas olleHKa BBICTABIISIETCS B BEJJOMOCTh COTJIACHO CIEAYIONIeMy paBmily (Tabmuia 6):

Tabmuua 6. Onenka ypoBHs C(OPMHPOBAHHOCTH KOMIIETEHIIMH B IPOMEKYTOYHOU aTTecTauuu (3a-

4eT)

KpuTtepuu oneHuBaHusi KOMIEeTEHIIUH

YpoBenb ocBoe-
HUSl JUCUMILIU-
HBl M cpopMu-
POBaHHOCTH
KOMIIeTeHIUH

HToroBasn
OLICHKA

OneHka mno
100-0a1bHOIM
HIKaJe

OOyyaronuiicst He BJIaJIe€T TEOPETUIECKUMH OCHOBAMU
JUCLUIUIMHBL M1 HAyYHOM TEPMUHOJIOTUEN, TEMOHCTPU-
pyeT OTpBIBOYHBIC 3HAHHUA, HE CIOCOOEH pelaTh Mpak-
TUYECKHE TPO(PECCHOHANbHBIE 3a/aud, JOIYCKaeT
MHO>KECTBEHHBIE CYIIECTBEHHBIE OIIMOKU B OTBETaX, HE
yMEET UHTEPIPETUPOBATh PE3YJIbTAThl U JEJIaTh BHIBO-
JbI.

MEePBbIi

HE 3a4Te-
HO

Menee 51

Oajuta

OOyuarouiics BiaJeeT YacTUYHO TEOPETUUYECKUMHU
OCHOBaMH JHCLUMIUIMHBI M HAYYHOM TEPMHMHOJIOTHEH,
(parMeHTapHO CIOCOOEH pellaTh MPaKTHYECKUue Hpo-
deccroHanbHbIE 3a7a4uM, AOIMYCKAeT HECKOJBKO CyIIIe-
CTBEHHBIX OIIMOOK PEIIEeHUSIX, MOXKET YaCTUYHO UHTEP-
IIPETUPOBATH IIOJYYEHHBIE pPE3yJbTaThbl, JOIYCKaeT
OLIMOKH B BBIBOJAX.

MOPOTOBBIN

3a4TCHO

51-65

OOyyaromuiics BiafeeT TEOPETUYECKUMH OCHOBaMU
JUCHUIUIMHBL U HAy4YHOM TEpPMHHOJIOTHEW, TpaMOTHO
U3J1araeT MaTepuan, CIOoCOOCH peIIaTh MPAaKTUYECKHe
npodeccuoHaIbHbIE 33Jaul, HO JIOIYCKAaeT OTAEIbHbIE
HECYIIECTBEHHbIE OIIMOKHN B MHTEPIIPETALIUU PE3yNbTa-
TOB U BBIBO/IAX.

HOBBIILIEHHBIN

3a4TCHO

66-85

OOyuaromiuiics B MOJHONW Mepe BIaJeeT TEOPETUUECKU-
MU OCHOBaMH JHMCUMIUIMHBI U HAyYHON TEPMHHOJIOTH-
eil, rpaMOTHO M3JIaraeT Marepuai, coco0eH HILTIOCT-
pUpoBaTh OTBET NpUMeEpaMu, (pakTamu, JAHHBIMU Ha-
YUHBIX MCCJIEOBAHUMN, IPUMEHATh TEOPETUUECKUE 3HA-
HUSL JUISL PEeLICHUS] MPAKTHYECKUX MPOQPEeCCHOHANbHBIX
3ana4d. [IpaBUIIBHO MHTEPIPETUPYET IOJIYYECHHBIE pe-
3yJbTAThI U JIeN1aeT 000OCHOBAHHBIE BHIBOJIBI.

IIPOJABUHYTHII

3a4TCHO

86-100

OrnieHka ypoBHs ¢(hOPMUPOBAHHOCTH KOMIIETEHITMI B TPOMEKYTOUHOM aTTeCTAIlNH (9K3aMEH)

Kpurtepun onieHUBaHUs KOMIIETEHIINH YpoBenb ocBoe- | HToropas Onenka no

HUS JTUCHHUILIN- OIIEHKA 100-6anabHoOI
Hbl U chopmu- HIKaJje
POBAHHOCTH
KOMITeTeHIIHH

OOyuaromuiicss He BiaJieeT TEOPETHUECKUMHI OCHOBAaMHM | TIEPBBIN Heynos- | Menee 51

JUCLUIIIIMHBI 1 HAYYHOM TEPMHUHOJIOTHEMN, JEMOHCTPH- JIETBOPH- Oamna

pYEeT OTpPBIBOUHBIE 3HAHUS, HE CIIOCOOEH pemath mpa- TEJIbHO

TUYeCKHe Npo(decCHOHATbHBIE 3a/Jayd, JOMyCKaeT




MHO>XXCECTBCHHBIC CYIIICCTBCHHLIC OIIUOKHU B OTBETax, HE
YMCCT MHTCPIPCTUPOBATL PE3YJIbTAThI U ACJIATh BLIBO-
JBbI.

OOyyaromuiics BJIaZIEET YAaCTUYHO TEOPETUUECKUMU
OCHOBaMH JMCIMIUIMHBI U HAyYHOW TEPMHMHOJOTHEH,
(¢parMeHTapHO CIOCOOEH pelIaTh MPaKTHYECKUe Mpo-
(eccroHabHBIE 33a7a4M, JAOIMYCKAeT HECKOJBKO CyIIe-
CTBEHHBIX OIIUOOK PEIICHHUSX, MOKET YACTUUHO UHTEP-
IPETHPOBATh IOJNyYCHHBIC pE3YJIbTAThl, JOIYCKAaeT
OIIMOKH B BBIBOJAX.

IIOPOTOBBIN

Y nosine-
TBOPHUTEIHHO

51-65

OOyyaromuiicst BianeeT TEOPETUYECKMMH OCHOBAaMU
JMCIUIUIMHBL ¥ HAY4YHOW TEPMHHOJIOTHEH, TPaMOTHO
U3j1araeT MaTepual, CIocoOCH peIlaTh MPAaKTUYECKHE
npodeccroHaNbHBIEC 33aJa4l, HO JOIYCKAeT OTACIbHBIC
HECYIIIECTBEHHbIC OIMMMOKH B MHTEPIIPETAIIH PE3yJIbTa-
TOB U BBIBOJAX.

HOBBIILICHHBIN

Xopomo

66-85

OOyuaromiuiics B OJHONW Mepe BIIaJeeT TEOPETUUECKU-
MU OCHOBaMH JMCLUMIUIMHBI U HAy4YHOH TEPMHHOJIOTH-
eil, rpaMOTHO M3JIaraeT Marepuai, croco0eH HIUIIOCT-
pUpOBaTh OTBET IpuUMepamH, (akTamu, TAHHBIMH Ha-
YUHBIX HCCJIEJOBAHUM, IPUMEHITh TEOPETUUECKUE 3HA-
HUS JUISl PELICHUS MPAKTHYECKUX MpodeccroHalIbHbIX
3ana4. [IpaBUIbHO MHTEPHPETUPYET MOJIYYECHHBIE pe-
3y/lbTAThI U JIeJ1aeT 00OCHOBAHHBIE BHIBO/IBI.

5 MarepuajibHO-TEXHHYECKOE, POrPAMMHOE U Y4eOHOe oDecrieueHune

AUCUMUIJIMHBI.
5.1 YueOHas auTeparypa

OcHoBHasi yueOHasi IMTEPATYpPa

IIPOABUHYTHIN

OTJIINYHO

86-100

Bricmas maTeMaTtuka Jijisi 5KOHOMHYECKoro OakanaBpuara B 3 4. Yacte 1 : yueOHUK U MPAKTUKYM IS
By30B / moj penakuueit H. III. Kpemepa. — 5-e u3n., mepepab. u mon. — MockBa : M3naTenscTBo
FOpaiit, 2020. — 276 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-05820-8. — Tekcer : amek-
tpounsii // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/452112 .

Bricmias MaTtematuka st 95KOHOMUYECKOro OakanaBpuata B 3 4. YacTh 2 : yueOHUK U MPAKTHKYM Ui

By30B/ moj pepakuueit H. IIl. Kpemepa. — 5-e u3z., nepepad. u non. — Mocksa : H3naTenscTBo
[Opaiit, 2020. — 241 c. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-05822-2. — Texkcr : amek-
tpouusiit / DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/452113 .

Bricimas maTemaTuka Juisi 5KOHOMHUYecKoro OakanmaBpuarta B 3 4. YacTe 3 : yueOHUK U MPAKTUKYM IS

By30B/ moj pemakiueit H. III. Kpemepa. — 5-e u3z., mepepad. u mon. — Mocksa : M3naTenscTBo
FOpaiit, 2020. — 418 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-05823-9. — Tekcr : anek-
tpounsii // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/452114

JonosHuTebHAad y4eOHas JUTEPATypa
1. Tlomos, A. M. Beicmast maremaThka st 5koHOMHUCTOB. B 2 4. Yacte | : yd4eOHUK U IPAKTUKYM JUIsS

By30B/ A. M. Ilonos, B. H. CotHukoB. — 2-¢ u3z., nepepad. u pomn. — Mocksa : M3garenscTBo
FOpaiir, 2020. — 271 c. — (Bricmiee oo6pazoanue). — ISBN 978-5-534-08550-1. — Tekcr : a1ek-


https://urait.ru/bcode/452112
https://urait.ru/bcode/452113
https://urait.ru/bcode/452114

10.

tponnsii // DBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/455761 .

[ToroB, A. M. Bricirast MaTeMartuka st 3KOHOMHUCTOB. B 2 4. YacTp 2 : yueOHUK U MMPAKTUKYM IS
By30B / A. M. [lonos, B. H. CotHukoB. — 2-¢ u3a., nepepad. u gomn. — Mocksa : M3gaTenbcTBO
FOpaiir, 2020. — 295 c. — (Bricmiee oopazoanue). — ISBN 978-5-534-08552-5. — Tekcr : a1ek-
tpouuslii / DBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/455762 .

Knrommu, B.JI. Beiciras mareMaTvka JUis SKOHOMKCTOB : yueOHOe mocobue s By30B /
B. JI. KimromimH. — 2-e u3a., ucnp. u pom. — Mocksa : M3narensctBo FOpaiit, 2020. — 412 c. —
(Beicmee obpazoBanue). — ISBN 978-5-534-08689-8. — Tekcr : snexrponnsii // O9bC HOpait
[caiiT]. — URL.: https://urait.ru/bcode/449848 .

[[Iumaues, B. C. Beictras maremaruka : yaeOnuk / B.C. [llunayeB. — Mocksa : UTH®PA-M, 2021.
— 479 c. — (Bricmiee obpazosanue). — DOI 10.12737/5394. - ISBN 978-5-16-010072-2. - Tekcr :
snekrponnsii. - URL: https://znanium.com/catalog/product/1185673. — PeskuM mocTyma: Mo Imoj-
MUCKE.

Kypc BeICIICH MaTeMaTHKHU JUIsl SKOHOMHUCTOB : yueOHuk / mox 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 mocTyrma: 1o momcKe.

Kyxoga, I'. C. Beicirass maremaTuka aiis OakanaBpa. [Ipaktukym : yaeOHOE Tocodue : B 2 4acTsiX.
Yacte 1 / I'.C. KykoBa. — Mocksa : UH®PA-M, 2019. — 223 c. — (Bsicuiee obpa3zoBaHue). -
ISBN 978-5-16-108293-5. - Tekcr : 3JICKTPOHHBIN. - URL.:
https://znanium.com/catalog/product/1067376 . — Pexxum mocTyma: 1mo moImrcKe.

XKykosa, I'. C. Beiciiasi matemaruka s OakanaBpa. [IpakTukyMm : yueOHOE MOcoOHe : B 2 4acTsX.
Yacte 2 / I'.C. XKykoBa. — Mockpa : UH®PA-M, 2019. — 275 c. — (Beicmee obpa3zoBanue). -
ISBN 978-5-16-108294-2. - Teker : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1067390. — Pexxum gocTyma: mo Mo ImucKe.

Bricmas marematuka st 9KOHOMHUCTOB: COOpHUK 3aaa4: YueoHoe mocooue / boopux I'.U., ['puniie-
Buutoc P.K., Marsees B.U., - 3-e u3zn., ucnp. - M.:HUL] UHOPA-M, 2019. - 539 c. (Boicuiee o6pa-
3oBaHue: bakanaBpuar) (Ileperer 7bLl/be3 mmuthsa)[SBN 978-5-16-010074-6. - Tekct : 31meKTpoH-
Heid. - URL: https://znanium.com/catalog/product/989742 — Pexwum nocTyma: mo MOIMHUCKe.

[Mumages, B. C. 3amauynuk no BeIcmiel MaremaTuke : yaeoHoe ocooue / B. C. IllumageB. — 10-e
u3M., crep. — Mocksa : UTHOPA-M, 2020. — 304 c. — (Briciee oo6pazoBanue). - ISBN 978-5-16-
010071-5. - Tekcer : anextponnsiii. - URL: https://znanium.com/catalog/product/1042456 . — Pexxum
JOCTYTA: 1O TOJIITUCKE.

Hanugaiiko, JI.B. MatemaTtuka ansa sxoHomuctoB. COOpHUK 3anaHuii: yueb.mocooue / JI.B. Hanu-
Baiiko, H.B. UBammna, FO.J[. llImuar. — CII6. : Jlans, 2011. — 432 c. — TecT 21MeKTPOHHBIN —
URL: https://e.lanbook.com/book/662
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5.2 MarepuajibHO-TeXHHYECKOe W NPOrpaMMHOe o0ecrieyeHHe OCBOEHMHS

JTUCIHHUNJIUHBI.

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

HaumvenoBanue  y4eOHBIX
IPEeIMETOB, KypcoB, TUCIH-
IAH (MOJyJIeH), IPaKTHKH,
WHBIX BHAOB Yy4eOHOIl nes-
TENBHOCTH, IPELyCMOTPEH-
HBIX y4eOHBIM IUTAHOM O00-

pa3oBaTenIbHOM MPOrpaMMbl

HanmeHoBaHue IOMEIIEHWH Ui TPOBEACHUS
BCEX BHIOB y4eOHOH HEATENBHOCTH, MPEXyCMOT-
pPEHHOW y4eOHBIM IUIAHOM, B TOM YHCIIE ITOMelle-
HHS U1 CaMOCTOSITENIBHON paboThl, ¢ yKa3aHHUEM
MepevYHss OCHOBHOTO O0OpyZOBaHHS, y4eOHO-
HArJBIOHBIX TOCOOMH M HCIIOJB3YyeMOro Ipo-
TPaMMHOT'0 00eCTIeYeHUs

Anpec (MeCTONOJOXKEHUE) TMoMelle-
HU A1 TPOBEICHUS BCEX BHIOB
yueOHON [NesITeNbHOCTH, MPEIYCMOT-
peHHOW y4eOHBIM IDTAaHOM (B Cirydae
peanu3aiu  00pa3oBaTeIbHON MPO-
rpamMMbl B CeTeBOW (hopMe IOMONHH-
TENPHO YKa3bIBAaeTCsl HaMMEHOBaHHE
OpraHM3ali, C KOTOPOH 3aKitoueH
JIOTOBOP)

Briciiast maTremaTuka

402 VYyeGHas aynuropus (MyIbTHUMEIUHHAS)IIS
MPOBECHUSL:

-3aHSATHI JISKIMOHHOTO THUIIA;

- CEMUHApCKOTO (IPaKTHYECKOT0) THIIA,;

- TPYIIIOBBIX M MHANBHUIYaIbHBIX KOHCYJIbTalNH;
- TEKYIIEro KOHTPOJII M HPOMEXYTOYHOH aTTe-
CTaIl}H.

CriermanusupoBanHas (yueOHass) MeOenb: Jocka
MenoBasi, Kadenpa, CTONbL, CTYJIbsL.
O6opynoBaHue:CTallUOHAPHOE -
MPOEKTOp, aKyCTHYecKas CUCTeMa, JO0CKa HHTe-

KOMIIBIOTED,

paKTHUBHAS.
Hcnons3yemoe mporpamMmHoe obecrieueHue: MS
Windows (Microsoft Imagine Premium 3 year mo
cyonuneH3snoHHoMy jgoroBopy Ne 1212/KMP or
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBobomHO  pacmpoctpamsemoe  [10),  An-
nexc.bpaysep (oredecTBeHHOE CBOOOJHO pacmpo-
ctpansiemoe [10), IO wHTEpaKTHBHON JOCKU
SmartNotebook (ko4 JIMIEH3UHM 1O CEPUUHOMY
HOMeEpY 000PYIOBaHUS).

Hutepret ¢ obecneuenneM poctymna B SMOC.

654079, KemepoBckas 007acTh, T.
HoBoky3Heuk, np-kT MeTtautypros, a.
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5.3 CoBpeMeHHbIe TIpodeccuOHAIbHBIE 0a3bl JaHHBIX U MH(OpPMALIH-

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

6 Unble cBegeHs U (MJIM) MaTepPHAJIbI.

6.1.1lpumepHbIe TeMbI MMCHbMEHHBIX Y4€OHBIX PadoT
6.1.1. UapuBuayaabHoe 3aqaHue o Teme « MaTpudHas aaredpa»

1. BpUMCIHTB ONIPEACIIUTEND: 2. Jloka3aThb TOXKJIECTBO:


http://www.mathnet.ru/

2 -5 -1 3 2

2 -5 9 1| %

3 1 5 _s5 1 b b°=(b-a)(c—a)(c—h).
2

2 18 -7 -10/FF ¢ °©

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

1 -2 3
f(x)=3x*-2x+5 A=12 -4 1|
3 -5 2

4. Pemuth MaTpuyHoOe 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. KonTposbHasi padora no teme «CucreMbl JJMHEHHbIX YPaBHEHUI»

1. Pemiuth cuctemMy JTUHEHHBIX ypaBHEHUIL: 2. Pemnth cuctemMy JTUHEHHBIX ypaBHEHUI MeToqoM [ayc-
ca.
a) meronoM Kpamepa; HaiiTu obmiee peuienue, yacTHOE, clieiaTh IPOBEPKY.

6) metozom ["aycca;

B) MpY OMOIIY 0OpaTHOW MaTpPHUIIBI.

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 3a1aHHE M0 TeMe «AHAJTUTHYECKAsi TeOMeTPHUs Ha MJI0CKOCTH»

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

Janbl ypaBHEHUs 0JTHOM U3 cTOpOoH pomba 2x+y—5=0 u ogHOM U3 ero auaronaneit y—1=0. Jluaronanu
pomOa nepecekarotcst B Touke (3;1). Halitu ypaBHEHUs OCTaIbHBIX CTOPOH poMoOa.

VYpaBHeHuUs ABYX CTOPOH napaienorpamma x+2y+2=0 u x+y=0, a ypaBHEHHE OJTHOW U3 €r0 TUaroHaJen
x+2=0. HaiiTu KoOpiMHAaTBI BEPILNH NapajuIeIOrpaMMa.

Hanst aBe Bepmmabl A(-3, 3) u B(5, -1) uTouka D(4, 3) nepecedenust BBICOT TpeyroiabHuKa. COCTaBUTH
YPaBHEHUS €r0 CTOPOH.

Hanst Bepmmnbl A(1, 1), B(2, 3), C(4, 1) tpanenun ABCD (AD || BC). U3BecTHO, 4TO AUAroHaau Tpare-
UM B3aMMHO TIEPIEHIUKYIIIpHbL. HaliTn koopArMHATHI BepiiuHbl D 3Toil Tpanenuu.



6.1.4. KonTpoabHasi padora no teme «IIpegen»

— in X — cos X

Haiitu npeznensbi:a) lim X2 ;0) lim M B) lim : = ;
T x—2 XZ —3x+2° X—>00 1_3)(3 ’ X—)% COS 2X '

6.1.5. KontpoJsbHas padora no reme «HenpepbrIBHOCTB)

HccnenoBaTh (pyHKIMH HA HETIPEPBIBHOCTD: ) Y =

§,X22
X, X <2
Y2-x
x> +5

B) Y = +27F

6.1.6. KontpoJsbHas padora no reme «/InddepeHnuanabHoe HCUNCIeHHE)

HCCJ’IGI{OB&TB METOAaMH I[I/I(I)q)epeHI_[I/IaHBHOFO HUCYHUCIICHUS CICAYIOIINC (bYHKI_[I/II/I ", UCIIOJIB3Yyd PC-
3yJIbTaThl HCCIIEIOBAHNUS, IIOCTPOUTH MX TPA(UKH.
2
X°—2X+2 X — x2
Dy=——"—": 9 r=e

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

|. HaitTi unTETpais:

ccosx)” —1

1) .[(2—4x)sin2xdx; 2) j(ar\/_
1-X

2_ —
2x+2 ) J- 2x°-3x -1 dx
X" +X+3 (x=4)(x—3)x

dx; 3).[

1. BeramucianTs:

jﬂl 2 fete

I1l. HaiiTi niomane Gurypsl, orpaHUuE€HHON JIMHUSIMHU:
2 1 2
y=x"+1, y=—x", y=5.
2
IV. Haiitu 06bem Tena, MoJlydeHHOT0 MPU BpallleHuu GUTypbl, OTPaHUYECHHOHN JIMHUSAMHU:
x=y?, x=1, y=0.(0X, OY).

6.1.8. KonTposabHasi padora no teme «IudpdepeHuuaibHble ypaBHeHHD)

Pemnts ypaBHeHUs:

1. xyy' =1—x°. 6. y' —ysin x = y?e®*, 10.y" -4y’ +13y =0.



1
sin?x

2.xy'+y=y% y@ :%. 7.y = 11. y" -4y’ +3y = 2e*

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

4.y =-2"Y 8. y"+2yy'=0, y(0)=2, y'(0) = -

9.y"—2y'-3y=0.

6.1.9. KontpoJbHasi padora no reMe « OyHKIIUM HECKOJIbKHUX MepeMeHHbIX

1. Haiitu HaunGosbliee u HauMenblnee 3Hadenus pynkuun Z = f(X,Y) B samxnyroii o6nactu D,
3alaHHOM CHUCTEMOU HEPABEHCTB.

Z=x2+y —Oxy +27; 3>x>0, 32y>0.

2. DKCIEPUMEHTAIBHO HOJTYYCHBI IISITh 3HAYCHUH UCKOMOM (GyHKIMK Yy = f(X) IpH [SITH 3HAYCHUSIX
aprymMeHTa, KOTOpbIC 3aicaHbl B Tabuie. MeTo0oM HaMMEHBIINX KBaapaToB Haiith dyHkuuio Y = f(X)B
Buge Yy =ax+Db.

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

6.1.10. KonTpoJabHas padoTa 1o teme «IKCTpeMyM (PyHKIHUH ABYX MepeMeHHbIX»
Keiic-3ananue:

B mporiecce mpon3BoAcTBa MCHOIB3YIOTCS J1Ba Buaa pecypcoB: kanutan K u tpyn L. dyHK1us BbI-
0.3703
IIyCKa UMEET BH/]L Z =aK "L, apenny (ponmoB (KanuTana) ¥ OIIaTy Tpyaa BeiaenaeHo 60 y.e.,
CTOMMOCTbH apeH/Ibl €IMHUIIBI (DOHIOB paBHA 3 y.€., cTaBKa 3apaboTHOM 1uiathl 4 y.e.Ilpu kakoMm 3Haue-

Huu K gocturaercs Hanbonbuii 00beM BbITycKa?

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

1. UccnenoBath CXOAMMOCTD PSIIOB:

a) i Inn_- p) i(3n—1jn /2 .0) Z

d _
rinyn® +1 —\4n+1 )y Z 1 . €) Zsm(n +4).

n=11_cos™ n=1
n

3n

2. Haiitu 06_HaCTI> CXOAMMOCTH (DYHKIIMOHATIBHOI'O psijia.
© n
n=

0 n

Z—xznsin(x+7rn)

n=1

(x+n



6.2. IlpumepHbIe BONPOCHI U 3aaHMs / 321a4U IS MPOMEKYTOYHOH

arrecranugmuu

Cemecmp 1

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

Paznenns! 1 TeMbl

IIpumepuslie
CKHE BOIIPOCHI

TeopeTHye-

HpI/IMepHLIe MPAKTHUYCCKUEC 3a1aHUA

1. MaTpuuHas ajareépa

1.1 Marpuribl, onepa- 1. Marpwuripl, BUABI MaT- 1 2 -3
IIUY HaJl MaTPUIIAMH 1201
p g Oneparum Hax Mar- 1. Haiitu Mmarpuny JIFABC-3E, tne A=|1 0 2|,
pHIIAMH. 45 3
1
B=|2|, C=(2 0 5), E-exunuunas Marpuua.
1
2. Haiitu 3nauenue Mmuorowiena f(X) ot matpursr A:
1 -2 3
f(x)=3x*"-2x+5 aA=|2 —4 1|
3 -5 2
1.2.0mpenenurenu, ux 3. CaolicTBa onpeaeu- 3. BBIUKCIHTE ONPEACTUTEIh MATPHUIIBI A
CBOMCTBA. Tenen. 1 -2 3
4. Brruncnenue
ONpeAEIUTENEH. A=12 -4 1|
3 -5 2
4. BbYHCTUTE ONPEACTUTEND:
-2 -5 -1 3
-5 9 1
-1 5 -5
2 18 -7 -10
1.3. Obparnas MaTpu- 5 OGOparHas mMaTpuIa. 5. Haiitu matpuity B=11.(A-1)/+A/,
1a. Panr marpuust Teopema o cymecT- 1 -2 3
BOBaHHH 00paTHOM
MaTpHIIBI. A=l2 -4 1|
6 DnemeHTapHEIE Ipe- 3 -5 2
00pa3oBaHUsI MaTPH-
1bl. Panr Matpuupl, 6. Haiitu panr MaTpuis! A:
€ro BBIYHCIICHHUE. 1 3 -2 0
3 -1 5 4
2 -4 7 4
3 -1 5 4
2. CucteMbl JIMHEHBIX YPABHEHHIA
2.1. Pemenne cucteMm n | 7 Cuctembl THHEHHBIX | 7. Pemmth cucTeMy TWHEHHBIX YPABHCHHA METOIOM




JTUHEHHBIX anredpamde-
CKHX YPaBHEHHUH C n

anredpamdIecKux
ypaBHEHUI.

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

HEU3BECTHBIMU METO- 8 Pemenue cucrem u-
oM Kpamepa. HEWUHBIX ypaBHEHUM AX, + X, +4X;, =-2.
meroaom Kpamepa. X1-2X,+3X3=6,
8 Jox;+3x,—4X3=20,
3X1-2Xy-5X3=06.
2. 2. Pemienue cuctem 9 Pemenue cuctem mu- | 9. PemuTh cucTeMy JIMHEWHBIX YpaBHEHUH ¢ IOMOIIBIO
JTMHEHHBIX anredpanye- HEWHBIX YPABHEHUH C 00paTHOH MaTpHULIBL.
CKUX ypaBHEHHM U MaT- ITOMOIIIBIO 00paTHOM X1-2X5+3X3=6,
PHMHEIX ypaBHEHHUH ¢ MaTpPHLIBL. 2X] +3X, —4X3 =20,
MOMOIIBI0 0OpaTHOM 10 Pemenue MaTpUYHBIX
MaTpHIIbI. YpaBHEHUI 3X1-2X) -5X3=6.
10. Pemnts matpuuHoe ypaBHeHHe. Cienath MpOBEPKY.
1 3 -1 3 0
2 5 1 2 -1
2.3. Pemienue cucrem 11 Pemenue cucrem iu- | 13.  Pemmth cuctemy meroaom [aycca, HaliTu 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-
HEHU.

3X, + X, —2X,—3X, —2X; =3.

3. AHaJIMTHYeCKasi FeOMeTPUs HA IVIOCKOCTH

3.1. IIpsimas Ha TUIOC-
koctu. Crroco0sb! 3a1a-
Hust. OCHOBHEBIE 3a1a4d

13

14

YpaBHeHHE IPSIMOi €
yTI0BBIM K03 duim-
eHTOM, o0111ee ypas-
HEHUE NPSIMOM, ypaB-
HEHHUE IIPSIMOIA, ITpo-
XOJIIEeH Yepes OHy
Y JIBE 3a/laHHbIE TOY-
KH.

Yron Mexy 1ByMs
MPSIMBIMU Ha IJIOCKO-
CTH. YcioBHe napai-
JIENbHOCTH U TIEPIIeH-
JTUKYJISIPHOCTH JIBYX
MPSIMBIX.

14. Hanucate  ypaBHEHHMs  NPSMBIX, NPOXOISIINX
Yepe3 HAYaslo KOOPIHMHAT MOJ yriioM 45° K mpsmoit
y=4-2X.

15. Cpenu mpsMBIX HAWTH MapauieTbHbIE W MEPIEHIU-
KYJISIpHBIE.
a) x-2y+3=0;
0) -2x+4y+5=0;
B) -2X+Yy-3=0;

4. Beenenne B aHAIN3

4.1. llpenen unucnoBoit
HIOCJIEI0BATETIBHOCTH 1
npeaen QyHKIuHn

15

16

17

Ywncnosas mociieioBa-
TENBHOCTH U €¢ Tpe-
i

Ipenen pyHKIUM.
OCHOBHBIE TEOPEMEBI O
npeJernax.
beckoneuno mannie 1
OCCKOHEYHO OOJIBIIHE
BEJINYMHEI, MX CBOM-
CTBA.

16. Haiitu npenensr:
2
X" —x-6
X—-3
3t eax-l
lim

3 2
X=o 5x" — X" +4x+3

3x?
lim (1+ izj
X—0 X

. 1 1 1
im|—+—+- + ———
xawL-Z 2-3 n-(n+1)}

lim
X—3




4.2. HenpepbIBHOCTD
OYHKIUH

18 HenpepsIBHOCTD
(YHKLIUY B TOYKE U
Ha MHOECTBeE.

19 Toukwu pa3pbiBa
GyHKIHH.

17. UccnenoBarb GyHKLINU HA HEMIPEPBHIBHOCTD:

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

18. UccnenoBath Ha HEMPEPHIBHOCTh (YHKIIUIO U OTIpe-
JIEJUTH TUIT TOYEK pa3phbiBa, €CIIM OHU €CTh
V2-x ., 1

_NeTX gy =
y x?+5 y X2 —3X+2

5. InddpepennnaibHoe ucuucaeHue GyHKIMM OHON NepeMeHHOi

5.1. ITpousBogHas

20 OmnpezaeneHue IpoOu3-
BOJHOU B TOUkKe. I'eo-
METPHUUYECKHN CMBICIT
MPOU3BOTHOM.

21 TIpow3BoaHAs CYMMBEI,
NPOU3BEICHUS, YacT-
HOTO JIBYX (pyHKIHMH.

22 TlpousBomHAs CIOXK-
HOU (QyHKIIMH, HESIB-
HOW (hyHKIIHH, CTe-
TICHHO-
[IOKAa3aTeIbHOU
byHKIMH.

—-2X+5

2
19. B kakoii Touke mapaOobI y=X HY>KHO
MPOBECTH KacaTelbHYI0, YTOObl OHA Oblja TMepIieH-
JIUKYJSIpHA OHMCCEKTpUCE HEPBOTO KOOPIHMHATHOTO

yria.
20. Haiit npou3BoaHbIe QYHKIUY:

y=3x%-x%.
X
=tg° =
y=1g 5.
y =2%"*./sin X
y = (sin x)*

5.2. IIpunoxxenus mpo-
U3BOJTHOM

23 Tlpusnaku Bo3pacra-
HUS U yOBIBaHUS
byHKIMH.

24 DxctpeMyM (GYHKLHH.
Heobxoaumoe ycio-
BHUE, JI0CTATOYHBIE YC-
JIOBHS 3KCTpEMyMa
GyHKIHH.

25 BBIIYKIOCTH U BO-
THYTOCTb rpaduka
¢yakmmu. Touku mie-
peruoa.

26 AcummnroTsl rpaduka
¢ysakmmu. O61mas
cXeMa UCCIeIOBaHUS
¢GyHKIHN.

21. UccnemoBaTh Ha MOHOTOHHOCTR M HAWTH TOYKHU
dKCTpeMyMa (DyHKIINU:
y X

- 2
1-x :
2

X°—2X+2
x-1

22. WccrnenoBaTh Ha BBITYKIOCTh, BOTHYTOCTh W HAWTH
TOYKH TTepernda QyHKIUN:

X
2

1-x :

23. HccnenoBats MeromamMu AuQQepeHIualIbHOT0 HC-
YUCIICHUS CIeAYIoNe (QYHKIUN M, UCHOJB3Yys pe-
3yJIBTAThI UCCIICIOBAHMUS, TIOCTPOUTH UX rPaUKH:

X 1

1-x? . y=el>

y:

y:

IIpomexyTrouHnas arre-
cTauus - 3auem

Cemecmp 2

Ta6anna 9 - IlpumepHbIe TeopeTHYeCKHe BONPOCHI U NMPAKTHYECKHE 3aJaHUSIK IK3aAMEHY

P a3J1CJIbl U TCMBI

[IpumepHbIE
CKHE BOIIPOCHI

TeopeTHye-

HpI/IMepHBIe MPAKTHUYCCKHUEC 3aJaHUA

1. UuTerpajibHOE HCYH

cJieHue (PYHKIIUM OTHOM MmepeMeHHOoil

1.1. HeompeneneHHbIi
UHTETpa

1. TIlepBooOpa3sHas QpyHK-
LMY U HEOIIPEENEHHBIN
nnTerpai. CBOHCTBa HEOTI-
PEAETIEeHHOT0 NHTETpaa.
HenocpecTBeHHOE UHTET-

1. Haiitu uHTETpAIIHL:
X% +2x - 3Vx
[pARRSEL




pHpOBaHHUE.
2. Merton 3aMeHbI Tiepe-
MEHHOM, UHTErPUPOBAHUE
TI0 YaCTSIM.

3. MHurerpupoBanue pa-

LIUOHATIBHBIX po0eii.

j 1-cosx dx

(x —sin x)?
I(3x+4)e3de

J- X+ 2 dx

x> +x+3

I 2x* —3x -1
(x=4)(x—3)x

1.2. OnpeneneHHbIN
UHTETpaJl ¥ ero MpH-
JIOKEHUSA

4. OmnpeneeHHbBIN HHTE-
rpajl, ero reoMeTpuIecKui
cMmeici. CBOICTBa ompee-
JIEHHOTO MHTETpaa.

5. ®opmyna HetotoHa-
JleiiOHwmIIa.

6. Ilmomanp miockoit
(burypsl.

7. OObeM Tena Bpaiile-
HUA.

2. Bpruucianrs:

1= x3dx:

‘[«/_Jrl . ;[XZ

In2

I ve* —1dx :
3. Haiiti mnomanpe Gurypsl, orpaHUYEHHON JTHHASMU:

] y:5

4. Haiitu o0beM Tena, MOJYYEHHOTO IPH BpAIICHUH
_ 2
GuUrypbl, OrpaHUYCHHON JIMHUSIMU: X=y  x=1

Yy=0_ox, o).

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

2. IluddepeHnuajbHbie YpABHEHHS

2.1. Tudpdepenunans- | 8. JIuddepeniuanpubie
HbI€ YpaBHEHUs | [10- | ypaBHEHUS C pasJelsio-
psiKa HIMMUCS IEPEMEHHBIMH.
9. Opnoponusie audde-
pEHIMAIBHBIC YPAaBHEHHS
MEPBOTO MOPSKA.

10. Jluneitabie qudde-
PEHIMAIBHBIC YPAaBHEHHS
MIEPBOTO MOPSIKA.

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

xyy' =1-x*

2.2. ludpdepennmab-
HBbIE YpaBHEHHS 2 T0-
psiKa

11. JluneitHple ogHOPOI-
Hble auddepeHnraibpHbIe
ypaBHEHMsI BTOPOTO T10-
psnka.

12. Jluneitnnie HEOTHO-
poaubie nuddepeHnab-
HbI€ ypaBHEHHS BTOPOTO
MOPsZIKa ¢ IOCTOSTHHBIMU
ko3 huIeHTaMu.

6. Pemuts nuddepeHnnanbHeie ypaBHEHUS:

y"—4y'+3y =0
y'—4y'+4y =0
y'—y'+3y=0
y!!_y!+3y:e>(

3. PYHKIHUH HECKOJIbKHUX NlepeMeHHbIX

3.1. Ompenenenue 13. Omnpenenenve GpyHK-
(hyHKIMH IBYX U 00- AU ABYX U OoJiee mepe-
Jiee MePeMEHHBIX MEHHBIX.

14. I'eomeTpuyeckoe n30-
OpakeHne QyHKIIUHU IBYX
MEPEMEHHBIX.

7. Haiitu oOnacts onpenenenus QyHKIun

z=X*+y - 9xy + 27;
z=X2+2y° +1;
z=In(x-y)

_ /4—x2—y2




8. IlocTpouTh IMHUU YPOBHS (YHKIIUH:

Z7=+4-x*-y?

3.2. [IpousBoaHbBIC U
nddepeHITHaITBI
(hyHKIUI HECKOJIBKUX
MIEPEMEHHBIX

15. YacrHble MpoU3BOI-
HbIE, UX T€OMETPUYECKUIN
CMBICIL.

16. IlpousBoaHas 1o Ha-
npasieHuro. ['pagneHT.

9. HaiiTu yacTHBIE MPOU3BOJHEIE IEPBOTO U BTOPOTO
MOPSIIKOB
— 212 :
Z=X"+y —9xy+ 27,
Z=X2+2y° +1;
10. Haiit npousBoaHbIe ClieAyOIUX QYHKIUH B TOUKE

MB HaIpaBJICHUH BEKTOpa n.
u(Xl yl Z) = XZ + y27 22 ’ M(la 71! 2) ’ n (11 21 72)

3.3. DkcTpemym
(hyHKUIUU IBYX mepe-
MEHHBIX

17. DxcrpemMyM QyHKIMN
JBYX MIEPEMEHHBIX.

18. YcIoBHBII 3KCTPEMYM.

15. Haiitu s5KCTpeMyMBI CIIEAYIONIX (OyHKITHH:

z=y?—x* + xy — 2x — 6y
2= yJX —y*—x + 6y
16. HccrnenoBaTh (hyHKIIMH Ha YCIIOBHBIA SKCTPEMYM:
1 1
Z =—+—; Ipu X+y=2;
Xy
Z=X—Y;npu x2+y2=1;

4, Paabl

4.1. Yucnosble psibl

19. HeoOxomumeblii mpu-
3HAK CXOIMMOCTH YHCIIO-
BOTO psijia.

20. JlocTatouHble IpU3HA-
KU CXOIUMOCTH IIOJIOKH-
TEJIBHBIX PSJIOB:

21. 3nakovepenyroImumecs

psnbl. [Ipusznak JleiOHuma.

17. Jins psima a; +ao +..,

o0
2. an
YJieH an Y 3aIMCaTh Pl B BUJIE n=1
1 1.2 1.2.3 1-2-3-4
3 22 5 3 2 a8 *
3 3.2 3°.3 3% .4

18. HccrenoBath CXOAUMOCTD psijia:

OTIPEAETUTH €T0 OOIIHIA




4.2. Crenennsle psinsl | 22. Crenennble psapl. Pa- | 19. Haiftu o6nacTb cxoquMocTy GyHKIMOHAIEHOTO

JIMYC CXOMMOCTH CTEIICH- psna.

HOTI'0 psAna. o (_1)“

23. Paznoxenue QyHKUUI — 5

B psaasl Makiopena u Teii- n=1 (X + n)

Jopa. 29" L,

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

n=1
20. PaznoxuTth B psig MakiopeHa QyHKITUIO
f (x) =cos5x

HBIX PSIJIOB K TPHOJIMKEH-

HBIM BBIYUCIICHUSIM.

. Yka3aTb 0011aCTh CXOAUMOCTH I10-
JYYSHHOTO psJa.

21. Berumcauth uHTErpai ¢ TouHocthio a0 0,001,

01 )
j e ¢ dx
0

IIpomexyTouHas arte-
CTaLus - IK3aMeH

Cocrasurens: ['puomunna B.B., nonenT kadbenapsl MaTeMaTHKH, (DU3UKHM W MATEMATHUYECKOTO
MOIEIUPOBAHUS




