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1 Heab JUCHUIIMHBI.

B pesynbraTe 0cBOCHHUS TaHHOM JUCHUIUIMHBL Y O0YYarolIerocs JA0JDKHA ObITh CHOPMHpPOBAHA KOM-
NETeHIUSI OCHOBHOM MpodecCHOHATbHONH 00pa3oBaTeIbHON MPOTrpaMMBbl aKaJIEMHUYECKOTO OakanraBpuara
(manee - OIIOII): OIIK-1.

CopepxaHrie KOMIIETEHITNI KaK TUTAHUPYEMBIX PEe3yJIbTaTOB O0YUCHHS 110 TUCIUTUTMHE CM. TaOHIlbl 1

1.1 ®opmupyembie KOMIIETeHINH
Tabmuma 1 - ®opmupyemple AUCITUTUTMHOW KOMIICTCHITUH

HaumenoBanue Buna | HaumeHoBaHue kare- Koa v Ha3BaHKE KOMITETEHIIUU
KOMIIETEHIINH ropuu (rpymimbl) KOM-
HeTeHINH
Ob6menpodeccuo- OIIK-1 | Croco0eH MNpUMEHSTh ECTECTBEHHOHA-
HaJbHas y4HbIe ¥ OOUICHH)KEHEPHbIE 3HAHUS, Me-

TOJbl MaTEeMaTHYECKOTO aHalu3a U MO-
JICTMPOBAHHKSI, TEOPETHYECKOTO U JKCIIe-
PUMCHTAJIIBHOI'O HMCCJICIOBaHUA B IIPO-
(hecCUOHATBLHOM e TEIIBHOCTH

1.2AHauKaTophl J0CTHKEHUST KOMIIeTeHIUii

Tabnuna 2 — UHauKaTopsl JOCTHKEHUS KOMIIETEHIUH, (JOpMUpPyeMble AUCIUILTUHON

Kon u HazBanue komnereHiuu | MHAMKATOPHI TOCTHXKEHUS KOM- | JIMCIMIUIMHBI U TPAKTHKH, (HOPMHUPYIOIITHE

nerennuu no OITOIT komunereHuo OITOIT

OIIK-1. Cnoco6en mpume- | OIIK 1.1. I[Tpumenser puszu- | 51.0.08 MartemaTuka
HATH €CTECTBEHHOHAYUHBIE | 4eckue 3aKoHbl i monoxkenus | b1.O.11 Teopus BeposTHOCTEH 1
1 00IIEMHKEHEPHBIE 3Ha- OOIIETEXHUYECKUX TUCIIH- MaTeMaTH4eCKas CTaTHCTHKA

b1.0.12 JluckperHas MaTeMaThKa
HHS, METOIbLI MAaTEMaTHYE- TUTHH TSI MOAETTUPOBAHUS
CKOr'0 aHajan3a U MOAEIIH- MIPHUKJIATHBIX ¥ HH(pOpMAIIH- B1.O.13 BT b HAS MATC-
pOBaHUs, TEOPETUUECKOTO U | OHHBIX IIPOIIECCOB MAaTHKa
3KCIEPUMEHTAIBHOTO HC- OIIK 1.2 ITpumensietr metonas! | 51.0.14 dusuka
cienoBaHus B mpodeccuo- BBICIICH M TUCKPETHOU Ma- b1.0.21 MaremaTu4eckoe 1 UMHU-
HaJILHOH NeATEILHOCTH TEMAaTUKU JJI1 MOJEIHPOBa- TallMOHHOC MOACIIMPOBAHUC SKOHOMHU-

YEeCKHX MPOLIECCOB

b2.0.03(Y) VYueOnas npaktuka. Tex-
HoOJIOTUYECKasi (TIPOEKTHO-
TEXHOJIOTHYECKas ) IPAKTHKA

TE€OpUM BEPOATHOCTH U MaTe- | B3 .01(/1) BrimonHenue u 3amura

MaTHYICCKON CTATUCTHKH UL | gpirycKHOM KBAIM(UKAIMOHHON pabo-
MOJICTTUPOBAHUS TPUKITATHBIX | g

HUS IPUKIIATHBIX U UHDOP-
MallMOHHBIX MTPOIIECCOB
OIIK 1.3 ITpumeHsieT MEeTOAbI

1 MTHPOPMAIIMOHHBIX ITpoLec-
COB
1.33nanus, ymeHus, HaBbIkH (3YB) no qucuuniuHe

Tabmuua 3 — 3Hanus1, yMeHUs, HaBBIKU, POPMUPYEMBIE TUCIUITITHHON

Kon n HazBanme komrie- NHaukaTops! JOCTHKEHUS 3uanus, ymenusi, HaBbiku (3YB), hopmupyemsbie
TEHIUU KOMIICTCHIINY, 3aKPEIUICHHBIC | JUCIUILTHHON
3a JUCLUUIIIMHON

OIIK-1. CnocoGen npu- | OIIK 1.2 [Ipumensier meto- | 3HaTh:




Kon 1 Ha3Banue Komiie-
TEHIIUN

NHaukaTops! JOCTHKEHUS
KOMIIETCHIIUHU, 3aKPETICHHBIC
3a JUCHMILIMHON

3Hanus, ymenus, HaBbiku (3YB), hopMmupyemsbie
JUCITUTUTHHOM

MEHSITh €CTECTBEHHOHA-
YUHBIE U OOLLIEUHKEeHEP-
HbIC 3HAHMSI, METOJIbI Ma-
TEMaTU4YECKOr0 aHAIN3a
Y MOJCIIUPOBAHUS, TEO-
PETUYECKOTO U IKCIIEPHU-
MEHTAJILHOTO UCCIIEA0-
BaHUs B mpodeccuo-
HaJIbHOMU AESITeTbHOCTU

JIbI BBICIIEH U TUCKPETHOMN
MaTeMaTUKHU JJI1 MOJEIH-
POBaHUS MPUKIIATHBIX U
MH(POPMALMOHHBIX TpoLIec-
COB

— OCHOBHBIC (baKTBI, KOHICIIIINN N HpI/IH-
[Tl MATEMATHYECKOTO aHAIIN3a, alIreOphl
Y TE€OMETPHUHU.

YMerTh:

- I‘paMOTHO I10JIb30BATHCA SI3BIKOM MATC-
MaTHYECKOI'0 aHaJIu3a, alreOpbl U TeOMeET-
puu;

— CTpOro JI0Ka3bIBaTh MAaTEMaTUYECKUE
YTBEPKJICHHS B 00JIACTH MAaTEMATUYECKOTO
aHanu3a, anreOpsl U TEOMETPUH, BBIACIISIS
IJ1aBHBIE CMBICIIOBBIC ACIIEKTHI B JIOKAa3a-
TEIbCTBAX;

— HpI/IMeHﬂTI) 3HAHUS MAaTEMATHUYCCKOI'O
aHanM3a, anreOpsl 1 TEOMETPUH TSI pele-
HUS TPAKTHUYECKUX 3a/1ad.

Baagern:

— CIOCOOHOCTHIO peniaTh NpodecCHOHab-
HbIC 33/1a4M B UCCIIEOBATEIILCKON U MPHU-
KJIaJTHOM J1ESITeIbHOCTH, UCII0JIb3Ys OCHOBBI
MaTeMaTH4YeCKOro aHajin3a, ajireOpbl U reo-
METPHH.

2 O0béM U TPYTOEMKOCTH IMCUMILIMHBI 110 BUAAM Y4eOHbIX 3aHATHI. Dop-

MBI IPOMEKYTOYHOM aTTeCTALUM.
Tabmumna 3 — O0beM U TPYAOEMKOCTh JTUCIUTUINHBI TI0 BUJAM YIeOHBIX 3aHATHN

OO6m1ast TpyI0EMKOCTh U BUJIBI yU€OHOM paOOTHI 11O AUCITHU-

O6béM yacoB 1o hopmam 00yue-

HUS
TUTMHE, TTPOBOIMMEIE B pa3HBIX (popmax 000
1 OGmiast TpyI0€MKOCTh AUCIHUILITUHBI 324
2 KonraktHas paboTa 00yJaromumxcs ¢ nmpemnojiaBarenem (1o BH- 96
JaM y4eOHBIX 3aHATUI) (BCEro)

AynutopHas pabota (Bcero): 96
B TOM YHCIIE:
JIEKI[ANA 36
MPAKTUYECKHE 3aHITHI, CEMUHAPHI 60

MIPAaKTUKYMBbI

nmabopaTopHbIe PabOTHI

B UHTEPAKTHBHOU (opme

B QJICKTPOHHOH (hopMme

BueaynutopHnas pabora (Bcero):

B TOM YHCIIe, THAUBHUAYalIbHas paboTa 00y4aromuxcs ¢ mpemno-

aBaTeIeM




IIOJrOTOBKA KYPCOBOiT paGOThI /KOHTAKTHAs paboTa’

rpyNMoBas, UHANBUAYAIbHAS KOHCYJIbTAIUS U UHBIE BUJIbI
y4eOHOM e TeIbHOCTH, ITPelyCMaTPUBAIOIIUE TPYIIIOBYIO WU
UHIUBHIYATbHYIO0 PA00Ty 00Y4YaIOIINXCs C MPENOoaBaTeIeM)

TBOpUecKas paboTta (dcce)

3 CamocrosTenbHas pabora o0yqaromuxcs (Bcero)

156

4 TIpomexxyTo4Hast aTTecTalis 00y4Jaronerocs

1 cemectp-sK3ameH

2 ceMecTp-IK3aMeH

36 u.

36 u.

3. YuyeOHO-TeMaTHYEeCKUN IJIAH U COepP:KaHue IMCUMILIMHBI.

3.1 YueOHO-TeMaTHYECKHUM MJIaH
Tabnuua 4 - YueOHO-TEMaTHYECKUH TIAH

= Oomas TpyaoeMKOCTb 3aHATHI (4ac.)
= Tpyao- (010 ]0] 3P0/03D0O @opMbI TeKyUIEro
Pa:me.m)l U TEeMbl NUCHUILIUN- .
5 coers | " " I ————
3aHATUA 3aAHATUA =
E 10 SaHATHIM (ecezo JeKw. | mpak CpPC JeKl. | mpak CPC MM YCIIEBAEMOCTH
2 uac.) T. T.
1 cemecTp
1. MaTpuuHas aaredopa
1 1.1 Marpwupl, onepauu 5 1 1 3
HaJl MaTpPHUIIAMU
2-3 1.2.0npenenurenu, ux 7 2 2 3 NnauBunyansHoe
CBOMCTBa 3aJlaHue
4-5 1.3. O6partHas MaTpwuia. 8 2 2 4
Panr maTpuiist
2. CucTeMbl JIHHEHHBIX
YPaBHEHUI
6 2.1. Pemtenue cucreM n 4 1 1 2
JTUHEHHBIX aNreOpandecKkux
YPaBHEHUH C N HEM3BECT-
HbIMH MeTosIoM Kpamepa u K
¢ OMOTIBIO 0BPATHOI OHTpOJbHas paboTa
MaTpPHIIBL.
7-8 2.2. Peuienue cucreMm iu- 8 2 2 4
HEHHBIX aNTre0panyecKux
ypaBHeHuil metonoM ["ayc-
ca
3. AHaJIUTHYECKasA Ireo-
MeTpHs HA MJIOCKOCTH U B
NPOCTPAHCTBE
9-10 | 3.1. IIpsimast Ha IIOCKOCTH. 8 2 2 4 VimBiayansoe
CnocoOFbl 3a/1aHusl.
OCHOBHBIC 3aJ1a4M. Jazanme
11- 3.2 TI1OCKOCTb. 8 2 2 4 KonTposbHas paboTa




Ne Hegeau n/n

Pa3nesibl M TeMbl M CIUILIH-
HbI
o 3aHATUAM

Oomasn
Tpyao-

KOCTh
(ecezo
uac.)

TpynoeMkocTh 3aHATHH (4ac.)

(010{0) 390/0390

AyauToOpH. AyauTOpH.
3aHATHA 3aHATHA

CPC

JICKII.

npak JeKI. | MpaK
T. T.

CPC

@opMBI TEKYIEro
KOHTPOJISl H IPOMe-
JKyTOYHOI aTTecTa-
MM yCIeBaeMOCTH

1 cemecTp

=
N

CriocoOslI 3a1aHus.
OCHOBHBIE 3aja4H.

=
Al

3.3 IIpssmast B ipocTpaH-
ctBe. CriocoObI 3a1aHus.
OCHOBHBIE 3aa4H.

4. Beenenne B aHATIH3

15-
16

4.1. [Ipenen 9MCIOBOM 1MO-
CJICJIOBATEILHOCTH U TIpe-
nen QyHKITIH

17

4.2. HenpepbIBHOCTH
byHKIIIH

KonTponbsnas padora

1. TuddepenuuanbHoe
HcyucjaeHue GyHKIUN
OJIHOI1 mepeMeHHOi

1-2

1.1. IIpousBoaHas

16

3-5

1.2. IlpunoxxeHus mpous-
BOJIHOM

20

KonTponbsHas padora

2. AuTerpanbpHoe uc4uc-
JeHue QyHKIUM OHOM
nepeMeHHOM’

6-9

2.1. HeonpeneneHHbIH HH-
Terpant

20

13

2.2. OnpeienieHHbIN UHTE-
Tpa ¥ €ro TMPUITOKECHUS

20

Kontponbshas pabora

3. InddepennuanbHbie
ypaBHEHHSs

15

3.1.duddepennmansueie
ypaBHeHus 1 mopsika

16

16-
17

3.2. IuddepeHiinanbHbie
ypaBHEHHUS 2 TOPSIKA

16

Konrtponbhas pabota

[Ipomexxyrounas arre-
crauus

36

OK3aMCH

HUTOI'O no 2 cemecTpy

144

18

24 66

3 cemecTp

1. ®yHKUUH HECKOJIBKHX
nepeMeHHbIX




= Oomas TpynoeMkocTh 3aHATHH (4ac.)
= Tpyno- (01010 3®0/0300 @®opMbI TeKYyUIEro
Pasiennl 1 TeMbl AHCHUILIH- .
E Hhl eM- AyIlI/ITOpH. Ay[lp['rop].[, KOHTPOJIA M IIPpOMe-
2 KOCTb i -
= 10 3aHATHSAM (6ceco SARTTHA CPC AT CPC HYTOULON arreera
= JIeKll. | MIpakK JeKI. | mpak MU yCIEeBACMOCTH
2 uac.) T. T.
1 cemecTp
1-3 1.1. Onpenenenue QyHK- 16 2 6 8
LMW IBYX U OoJee mepe-
MEHHBIX
KoHnTtponsHas padota
4-7 1.2. TIpousBoaubie U aud- 24 4 8 12
(hepennmansl QyHKINN He-
CKOJIBKHX TIEPEMEHHBIX
8-9 1.3. DkcrpemyM GyHKIHH 12 2 4 6 Keiic-3amanue
IBYX TIEPEMEHHBIX
2. Psaapl
10- 2.1. YucnoBele psiasl 24 4 8 12
13
KonTponbsnas padora
14- 2.2. CtenieHHBIE PSIbI 32 6 10 16
17
[TpomesxyTouHas arTecTa- DK3aMeH
st 36 4
UTOI'O mo 2cemectpy | 144 18 36 54

3.2. Conep:kaHue 3aHATUI M0 BUAAM Y4eOHOI padoThI
Tabnuua 5— Cogeprkanue TUCIMUITITMHBI

No Haunmenoanue pazaena,
ConepxaHue 3aHsITHS
1/ TEMBI JUCITUTUTHHEI
Cemectpl
Coodepoicanue 1eKYUOHHO20 KypCa
1 Matpuunas aareopa
1.1 | Marpunsl, oneparuun Hax | [lorstue matpuiel. Bunsr matpun. Oneparun Haj matpumamu. CBOHCTBa
MaTpuIamMu onepauuii. TpancnonupoBaHue Marpul. CBOWCTBA TPaHCIIOHUPOBAHHBIX
MaTpHII.
1.2 | Onpenenurenu, wux cBoi- | OnpenenuTeny, UxX CBOHCTBA. MHHOpPHI U alreOpandecKue IOTMOTHEHMSL.
CTBa. Briuncnenue onpenenurens. Teopema Jlaraca.
1.3 | O6parnass wMatpuna. Panr | OOparHas marpuna. Teopema O CyIIeCTBOBAHMM OOpaTHOW MaTpPHUIBI.
MaTpHUIBI CaoiicTBa 00paTHBIX MaTpuIl. DJIeMEHTapHbIe IPpeoOpa30BaHus HAJl MaTpH-
namu. Panr marpuiisl. JImHEHBIE KOMOMHAITMN CTPOK U cTONOIOB. Teope-
Ma O paHTe MaTpPHIIEL.
2 Cucrembl JIHHEHHBIX YPaBHEHMI
2.1 Pemienue cucrem n JuHen- JluHeliHbIe ypaBHEHHS U CUCTEMbI JTUHEHHBIX aareOpandecKux ypaBHEHUH.
HBIX anreOpanyeckux ypas- | PemeHue cucteM n JMHEWHBIX anreOpandecKux YpaBHEHUH C N HEU3BECT-
HEHUH C N HEU3BECTHBIMU HBIMH TI0 TIpaBmiTy Kpamepa u ¢ momMonipo o0paTHOM MaTPHUIIbI
MetosioM Kpamepa u ¢ no-
MOIIEI0 00PaTHOM MaTPHIIBI
2.2 | Pemenue cucteM JinHelHBIX | PemieHue cucteM m JIMHEHHBIX anreOpandecKuX YpaBHEHHN C N HEU3BECT-
anreOpanvecKuxX ypaBHEHUH | HBIMH MeToZIoM [ aycca.
MetoaoM ["aycca




Haumenosanue paszzena,

ConepxaHue 3aHATHSI

/o TEMbI AUCITUTUIMHEI

3 AHAJIMTHYECKAsi TeOMeTPHsl HA IJIOCKOCTH U B IPOCTPAHCTBE

3.1 | IIpsmas Ha wiockoctr. Cro- | Tlpsmast Ha mockocTr. CriocoObl 3aJaHus. YTOJ MEKIY IBYMs TIPSIMBIMH.
coOBI 3a1aHusl. YcaoBus napayuienbHOCTH U MEPIEHANKYIIPHOCTH NPsAMBIX. PaccTosiHue
OcCHOBHBIE 33/1a4H. OT TOYKH J0 MPSIMOI.

3.2 | IInockocte. CriocoOsl 3ana- | [1nockocTs. PasnmuuHble ypaBHEHUS TIOCKOCTH. YTOI MEXKAY TIOCKOCTSMHU.
HUs1.OCHOBHBIC 33/1a4H. YcaoBue mapamienbHOCTH U MEPHEHANKYIIPHOCTH JBYX IJIOCKOCTEH.

3.3 | IIpsimast B mpOCTPaHCTBE. [Ipsmas B mpoctpancTBe. CrtocoObI 3agadus. Y CJIOBUE MAPaLICTLHOCTH H
CriocoObI 3aaHuMsl. MEePIEHANKYIIPHOCTH NMPSAMBIX. B3auMHOE pacnofioskeHue MpsMoit u
OcCHOBHEIE 33/1a4H. IJIOCKOCTH B IPOCTPAHCTBE.

4 Brenenne B ananus

4.1. | Ilpenen uucioroii mocneno- | YncnoBble MOCIEI0BATEIBHOCTH U UX CBOMCTBA. [Ipenen urcnoBoii mocie-
BaTEJIBbHOCTH U MpEAeI nmoBarensHOCTH. [lpenen dynxmmm. OmHocTopoHHUE Mpenensl. beckoned-
byHKIIIH HO MaJjible BeMInHbI. beckoHewHo Oounbmie BenuanHel. OCHOBHEIE TEOpe-

MBI O TIpe/iesiax.
3ameuarenbHble npenensl. HeonmpeneneHHOCTH.
4.2. | HempepbIBHOCTH (DYHKIIUK HenpepsiBHOCTH QyHKIINH B TOUKe. TOUKH pa3pbiBa QYHKIMH U UX KIlac-

cudukanys. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKIIUSX.
HenpepsIBHOCT 31eMEeHTapHBIX (QYHKITHH.

Cooepotcanue npaxmuieckux 3ansmu

1 Martpuunas aareopa

1.1 | Onepauu HaJ MaTpPHUIIAMA Onepauuu Haa MatpuuaMu. TpaHCIIOHUPOBAHKUE MATPHII.

1.2 | Beluucnenue omnpeaenute- | Beruncienue onpenenureneit metogoM Cappyca. Beruuciienue onpenenu-
nen TeJiel mpu noMouu Teopemsl Jlamnaca.

1.3 | HaxoxneHue obpatHbIX | HaxoxneHne oOpaTHBIX MaTpuil. OJIeMEHTapHbIE NpPeoOpa3oBaHUs HaL
MaTpull. Beruucnenue panra | Matpunamu. llpuBeneHne MaTpuilbl K CTyneHUYaToMy BuUay.Bwrumcrnenue
MaTpUIIBI paHra MaTpUIbL.

2 CucreMbl JIHHEHHBIX YPaBHEHMI

2.1 | Pemenue cucteM JMHEHHBIX | JIMHEWHbIC YpaBHEHHS U CUCTEMBI JTMHEHHBIX aareOpanvdeckux ypaBHEHUH.
anreOpanveckux ypapHeHudl | PeleHue cucTeM n JIMHEWHBIX aJreOpandecKux YpPaBHEHUH C N HEU3BECT-
MeroaoM Kpamepa u ¢ no- HBIMH TI0 TIpaBmITy Kpamepac moMonipo o0paTHON MaTpHIIBL.

MOIIBI0 00OpPaTHOM MaTPHIIBL.

2.2 | Pemenne cucrem nuHEHHBIX | PemeHue cucreM m JIMHEHHBIX anreOpandecKuX YpaBHEHHN C N HEU3BECT-
anredpanvecknx ypaBHeHHH | HbIMH MeTozioM ['aycca.

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

3 AHaJIMTHYeCKasi FTeOMETPHS Ha MJIOCKOCTH

3.1 | Paznuunsle ciocoOb! 3a1a- Paznuunele criocoObl 3a1aHus MPSIMOI Ha MIIOCKOCTH.

HUS TIPSMOM Ha TIOCKOCTH. Haxoxnenue yrina Mexxay AByMs IPSAMBIMH. Y CIIOBUS TApaIEIbHOCTH U
HaxoxnaeHune yria Mexy MEPIEHIUKYIAPHOCTH MPSIMBIX

nByms npsmbeiMu. Haxoxne- | HaxoxkzneHne paccTOSHUAS OT TOUKHU A0 MPSMOM

HUE PACCTOSHUSA OT TOUYKH JI0

MIPSIMOH.

3.2 | Paznuunble criocoOb! 3a/a- PasnuunbIe criocoOb! 3aaHns TUIOCKOCTH: 00IIee ypaBHEHHE, ypaBHEHHUE

HUS TUIOCKOCTH. IUIOCKOCTH, MPOXOJALIEH uepe3 3aJaHHYI0 TOUKY NMEPIEHIUKYIIAPHO 3a-
JTAaHHOMY BEKTOPY, YPaBHEHHE TIOCKOCTH, IIPOXOIAIIECH Yepe3 TpH 3aJaH-
HBIE TOYKH, YPAaBHEHHE TUIOCKOCTH B OTPE3KaxX Ha OCHAX..
Haxoxnenue yria Mexay IIOCKOCTSAMHU.
YcnoBue napamuieabHOCTH U NEPIEHAUKYIIIPHOCTH JBYX IIJIOCKOCTEM.
3.3 | Paznuunble criocoOk! 3a/a- Paznuunbie criocoOb! 3a1aHus MPSIMON B MIPOCTPAHCTBE: OOIIME ypaBHEHUS

HUSI IPSIMOM B TIPOCTpaH-

HpHMOfI, BCKTOPHOC YpaBHCHUC HpﬂMOfI, KaHOHHUYCCKHUEC, [MapaMCTPUICCKUC
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CTBE. YpaBHEHHUS MPSAMOM, YpaBHEHHUE MPSAMOMN, MPOXOIAIIEH uepe3 ABe 3a7aHHbIE
TOYKHU.
YcaoBue mapamieabHOCTH U EPIEHAUKYISIPHOCTH MPSIMBIX.
4 Brenenne B ananus
4.1. | HaxoxpaeHue npezena guc- [Ipenen yuCIOBOM MOCIECIOBATEILHOCTH M CIIOCOOBI €r0 BRIYHCIICHHS.
JIOBOH TOcenoBareabHOCTH | HaxoxaeHue npezena GyHKINY.
1 nipezena GyHKIHN Haxoxnenne oqHOCTOPOHHUX TIpeieloB. beCKOHeUHO MaJible BETHIHHEI.
CpaBHeHHE OECKOHEYHO MANTBIX. BeCKOHEYHO OOJbIINe BEIHUMHBL Pac-
KpBITHE HEOIPEIETIEHHOCTEH.
4.2. | Uccnenosanue ¢pynknuid Ha | MccnenoBanne GpyHKIMIA Ha HEMPEphIBHOCTL. HaXxoxkieHNE ToUeK pa3phiBa

HCIIPECPLIBHOCTDH

¢GyHKIMK 1 UX Kiaccudukamnus. HenpepblBHOCTH (YHKIIMH HA HHTEPBAJIC
1 Ha oTpe3ke. Vcnonp3oBaHme CBOMCTB (pyHKINI, HEMTPEPHIBHBIX HA OTPE3-
Ke.

[IpomesxyTouHas aTTecTauus
- 3auem

Cemectp 2

Cooepoicanue n1eKyuonHo2o Kypca
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JAnddepenunanbHoe ucuuca

eHre QyHKUMHU OJHOI NepeMeHHOMI

TIpousBoHas

Ornpexaenenne Mpou3BoaHON. CXemMa BBIUYUCICHUS TPON3BOIHON. OCHOB-
HbIe TTpaBwia quddepernupoBanus. [[pon3BoiHAS CIIOKHOM U 00paTHOM
¢bynkun. [Ipou3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHH.
JuddepeHnnpoBaHue HESBHBIX U MTAPAMETPUICCKH 3aJaHHBIX (DYHKITHIA.
Jlorapudpmudeckoe muddepernupoBanne. [Ipon3BoaHbBIE BRICITNX TOPSII-
KOB..

1.2.

ITpunoxeHus NpoU3BOIHON

Bospacranue u yosiBanue QyHKInH. DkcTpeMyM QyHKOuid. Hanbonbinee
Y HaMEHbIIee 3HaYeHUs QYHKIIMU HA OTPE3KeE.

Brimyxiiocts pyuknmu. Toukn neperunda. AcumntoTtsl rpaduka GyHKITNN.
OObmast cxema uccieoBanus GYHKIUN U TOCTPOEHHSI X TpaduKoOB

HNurerpajbHoe ucyucaeHue GyHKIHUN OJHOM NepeMeHHOI

HeonpeneneHHslii nHTErpai

[lepBooOpa3Has pyHKIHS U HEONPEISJICHHbIN HHTEerpai. CBOWCTBA He-
ompeJieIeHHOTro HHTerpaia. Tabmuia OCHOBHBIX HHTErpaioB. Hemocpen-
CTBEHHOE UHTETPHPOBAHUE.

Meron 3amMeHBI TepeMEHHOW. MeTo1 HHTErpUpPOBaHUS 110 YacTsIM.
WuTerpupoBanue paimoOHATBEHBIX IPOOEi.

2.2.

OrnpeaeneHHblil HHTErpal u
€ro IPUIIOKEHHUS

[lonsiTre onpeneIeHHOTo HHTErpaa, ero FTeOMETPHIECKUN H SKOHOMUYe-
ckuii cMmbica. CBoiCTBa onpeaeneHHoro uaterpaia. ®opmyna HeroTona-
JleitOuuma. Teopema o cpeaHeM.

3ameHa HCpCMCHHOﬁ 1 UHTCTPUPOBAHUC T10 HACTAM B OIIPCACICHHOM HHTC-
rpasie. HecoOcTBeHHBIC MHTETpalibl. BRIurcieHue miomaaei miockux Gpu-
ryp. Berancnenue odbema Tea BpaIieHusl.

JuddepeHunaibHble ypaBHEHUA

Hduddepennmansapie ypas-
HeHusd 1 nmopsiaka

3agauu, npuBoAsIINE K MU PepeHINATLHBIM YPaBHEHHUSAM. Y pPaBHEHHUS C
paszzaessomMucs nepeMeHabMa. O tHopoansle auddepeHInaibHbIe
ypaBHeHUs. JIMHENHHbIE ypaBHEHU. Y paBHEHUE bepHyIun.

3.2.

Huddepennnanbabie ypas-
HEHUS 2 TOpsIKa

VYpaBHEeHHS, I0MTyCKAOLIME NOHKEHUE Nopsika. JInHelHble 0THOPOJHbIE
T epeHnnalbHbIe YPaBHEHHST BTOPOTO MOPSAKA C TIOCTOSIHHBIMU KOY(-

¢unmenTamu. JInHeliHbIe HEOTHOPOIHBIE AU PepeHIIHATEHBIE YPaBHEHHS
BTOPOT'O MOPS/IKA C IOCTOSHHBIMH K03 (DUIIIEeHTaMH.

Cooepotcanue npaxmuueckux 3anHamuil

1 AuddepenunanpHoe ncunciaeHne PyHKIMU OHON epeMeHHOH
1.1. | AuddepenuupoBanue HaxosxaeHue mpou3BOJHBIX C HCIOIb30BAHMEM TaOIUIBI POU3BOIHBIX U
GbyHKIMIA npasui auddepeHIpoBaHusl.
HaxosxaeHue mpou3BOIHBIX CIIOKHON M 00paTHOH (pyHKIMIA.
JuddepennmpoBanre HEIBHBIX U MTAPAMETPUIECKH 3aTAHHBIX (YHKITHA.
Jlorapudmuueckoe nuddepenurponanue.
1.2 [Ipunoxenus npousBonHoit | Haxoxxnenue npenenos GyHkuuii mo npasuiy Jlonurans.
HaxoskaeHue mpoMeKyTKOB BO3pacTaHus M YObIBAHUS QYHKIMIA U TOUEK
skcTpeMyMa. HaxoxieHue npoMexyTKOB BBIITYKIIOCTH, BOTHYTOCTH T'pa-
¢uka pyHKIMK © TOYEK mepernda. AcCUMOTOTHI rpaduKa QyHKIUH.
HccnenoBanne GyHKIMIA U TOCTPOSHHS UX TPpahUKOB.
2 HHTerpajsbHoe NcYHCcIeHne (PYHKINH 0JHOM NepeMeHHO’
2.1 | Haxoxnenue HeonpeneneH- | HemocpencTBeHHOE HHTEIPHPOBAHUE.
HBIX UHTErPAJIOB Meton 3aMeHbl iepeMEeHHOM. MeToJ1 MHTErpUPOBaHUS 10 YaCTSIM.
WHTerpupoBanre palMOHAIBHBIX IpoOei.
2.2. | Brruncnenue onpeneneHHbl- | Brraucnenune onpeneneHHbIX HHTErpanoBno ¢opmyne HeloToHa-

JletiOamma. 3amMeHa IepeMEeHHON M HHTETPUPOBAHUE 10 YaCTsIM B OTIpe/ie-




n/m
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XHUHTETpajIoB

JICHHOM HUHTErpaje. Brrunciienrne HeCOOCTBEHHBIX HUHTCTPaJIOB.
HpI/IJ'IO)KeHI/Iﬂ OIIPCACIICHHOI'O MHTCTpajia
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3 JAnddepenunanbHblie ypaBHeHUS

3.1. | JuddepeHnnansubie ypas- YpaBHEHHS ¢ pa3aeISIOMUMICS TepeMeHHBIMA. O mHOpoHbIe TuddepeH-

HeHus | mopsiaka IUabHbIC YPABHEHNSI.
JIunelinpie ypaBHeHus. YpaBHeHUe bepHysuin.
3.2. | uddepenunansupie ypas- | YpaBHEHUS, JOMyCKaIOLINE TOHIKEHHE TopsaKa. JInHeiiHbIe OTHOPOAHbIC
HEHHUS 2 TIOpsIaKa IuddepeHnnanbHble YpaBHEHHSI BTOPOTO MOPSAKA C IIOCTOSIHHBIMU KO3(-
(dbUIHeHTaMH.
Jluneiinple HEOMHOPOAHBbIE MU(QepeHIANbHBIE ypaBHEHUSI BTOPOTO IO-
psIKa ¢ TIOCTOSTHHBIMHU KO3 hUTTHeHTaMHU
IIpomexxyTouHas arTecTanus
- 3auem
Cemectp 3
Cooepotcanue 1eKYUOHHO20 Kypca
1 DyHKIMH HECKOJIbKHUX NepeMeHHbIX
1.1 | Onpenenenne ¢ynkuuu | Onpenenenne QyHKIUH ABYX W Oosiee mepeMeHHbIX. OOnacTh ompeserne-
IBYX U OoJiee mepeMeHHbIX HUsL, Tpad K QyHKIMK ABYX IepeMeHHbIX. JInHUM ypOBHSI.
1.2 | llpousBonanbie u aquddeperH- | YacTHble MPOU3BOIHBIC, WX TEOMETpPHUYECKHH cMbIch. [Ipom3BogHas mo
Uaibl PYHKIUH HECKOJBKHUX | HAMPaBJICHUIO M TPa/INEHT.
TIEPEMEHHBIX Huddepennnpyemocts u monubiid auddepennman Gyakumu. [Ipumenenne
MOJIHOTO JU(depeHIInaa K MpUOINKCHHBIM BIYUCICHHSIM.
YacTHble MPOU3BOJHBIE BTOPOTO TOPSIKA.

1.3 | DkcrpemMyM (QyHKUIUH IBYX OKcTpeMyM (GYHKLUUH JBYX [1€PEMEHHBIX.

MEePEMEHHBIX YcnoBHbli 9kcTpeMyM. Hanbonblee 1 HanMeHbliee 3HaYeHUS] QYHKIMHA B
3aMKHYTOH 001acTH.

2 Psaabl

2.1 | Yucnossie psabl [MoHsiTHE pAa U €T0 CXOAUMOCTH. DTaOHHBIE psijibl. CBOWCTBA CXOSIINX-
cs panoB. HeoOxoauMelid mpu3HaK cXoauMOCTH. JlocTaTouHble IPU3HAKU
CXOJIMMOCTH PSIZIOB C TOJIOKHUTEIbHBIMU YICHAMH.
3nakouepenyromuecs psaabl. [IpusHak JleiiOHuna. 3HakonepeMeHHBIE psi-
Jbl. AGCONIOTHAS U YCIIOBHAS CXOAUMOCTb.

2.2 | CrenieHHbBIE PSJIBI O06J1acTh CX0IMMOCTH CcTereHHOro psija. Teopema Aders. Jduddepeniupo-
BAaHME U MHTEIPUPOBAHUE CTENICHHBIX psoB. Psn MakiiopeHna u pspa Tei-
jopa.

Paznoxenue QyHkimii B creneHHbie psabl. [I[puMenenue psiioB B IpruOIIH-
JKEHHBIX BBIYHCICHUSIX.
Codepoicanue npaxmuuecKux 3aHamuil
1 DYyHKINT HECKOJIbKHUX MepeMEeHHBIX
1.1. | Onpenenenune GpyHKIMN Haxosxaenue obnactu onpeneneHus GpyHKIMK ABYX nepeMeHHbIX. [locTpo-
IBYX U OoJiee mepeMeHHbIX €HHE JIMHUH yPOBHSI.
1.2. | [IpousBoansie u auddepen- | HaxoxkneHne 4acTHBIX MPOM3BOAHBIX IEPBOIO M BTOPOro Mopsiakos. IIpo-
uaibl GYHKIUH HECKOJIBKUX | M3BOAHAS 110 HAIIPABJICHUIO M T'PA/IMEHT.
MePEMEHHBIX [Mpumenenue momHoOro MudQepeHnrana K npruOIKEHHBIM BBIYHCICHUSIM.
Juddepenuupoanne caoXHOH QYHKINH.
1.3. | Haxoxnenue sxcTpemMmyma HaxoxnenneskcTpeMyMa (pyHKIUH ABYX ITEPEMEHHBIX.

(GYHKIIUH BYX MTEPEMEHHBIX

HaxoxnenueyciaoBHoro skctpemyma. @yHkuus Jlarpanxa.

HaXO)K)IeHI/ICHaI/I6OJ'IBH_ICFO M HaMMCHBIICTO 3HAYCHUU (bYHKLII/II/I B 3a-

MKHYTOH 001acTH.
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2 Psanbl

2.1. | UccnenoBanue Ha cXOU-
MOCTh YHCIIOBBIX PSIOB

HccnenoBanue psaoB Ha CXOAUMOCTD TIPH TIOMOIIM HEOOXO0AUMOTr0 MpH-
3HAKa CXOJUMOCTH M MPU3HAKOB CPaBHEHHMS.

HccrenoBanue psiioB Ha CXOAUMOCTD TIPH MOMOIIH npu3HakoBKommm u
Hamnam6epa.

HccnenoBanne Ha CXOTMMOCTh 3HAKOYEPEYIOIIHECS PSIIOB.

2.2. | Paznoxxenue GpyHKIUI B
CTENICHHBIC PSI/IbI

Paznoxxenne ¢pyHkumii B psii MaxiiopeHa.
Paznoxenue pynkumii B psin Teitnopa.
ITpumeHeHue psiioB K MPUOIMIKEHHBIM BHIYNCIICHHSIM.

4 TlopsiaoK OLCHMBAHUSA YCIIEBAEMOCTH U CPOPMHUPOBAHHOCTH KOMIIe-
TEHI U 00y4arouerocss B TeKylei U NpoMe;KyTOYHON aTTeCTAlUM.

Z[J'ISI MOJOXKHUTEIBHON OLIEHKH I10 pe3yiibTaTaM OCBOCHHSA NUCHUIIIIMHBI 06y‘IaIOHleMYC$IHeO6XOI[I/IMO

BBITIOJIHUTE BCC YCTAHOBJICHHBIC BHbI y‘Ie6H0ﬁ pa6OTLI. OI_IGHKa pEe3yJIbTATOB pa6OTLI o6yqa}01ueroc51 B

Oayax (1Mo BUIaM) mpuBezcHa B Tabuiie 6.
Tabnuna 6 - bamibHO-peTUHTOBAs OIIEHKA Pe3yIbTaTOB yueOHOU paboThl oOyyatomuxcs mno sunam(bPC)

1 cemectp
VYuebHas padora |Cymma  |Bumbl u pe3ynbTaThl OueHka B aTTecTaluu bannst
(BuBI) O0auioB  |yueOHOM paboTHI (17 nenenp)
Texymas yueoHas |80 WunuBunyaneHsle 3a1a- (3a U3 ot 5 no 10 6amnos 10-20
pabota B cemecTpe Hus (2 3amaHus) 56a1710B (MOPOroBOE 3HAUCHHE)
10 6annoB (MakcUManbHOE 3HAYCHHUE)

KonTtponsHbIe paboThl 3a omay KP ot 1010 20 6amioB

(3ammTa KOHTPOJILHOM 1006am10B (IOPOTOBOE 3HAUCHHE) 30-60

pabdoThI) 20 GayIoB (MaKCUMAJIbHOE 3HAYCHUE)

(3 pabortsr)
HToro mo Tekyuieii padore B ceMecTpe 40- 80
IIpomexxyrounas |20 Pemenue 3amaun 1. 5 6a10B (TOPOTOBOE 3HAUCHUE) 5-10
arTecranus (3a- 10 6ansoB (MakCUMalIbHOE 3HAYCHUE)
4er) Bormpoc 6unera Nel 5 6a110B(IOPOroBoOE 3HAUEHHE) 5-10

10 6ann10B (MakcUMaIbHOE 3HAUCHHUE)
HTOro no npoMeKyTOYHOM aTTecTaliu (3a4eTy) 10-20 6.
CyMMapHasi OlleHKA 110 JHCHHILIHHE: CyMmma 0asIoB TeKyIIeH U MPOMEXYTOUHOH aTTeCTalluH 50 -100 6.
2 ceMecTp

VYuyebnas padbota |Cymma  |Bugsl u pe3yiabTaThl OreHka B aTTecTaluu Banst
(BUITBI) OauioB  |yueOHOM pabOTHI (17 menenp)
Texymas yueOHas |80 KonTponbHbie paboThl 3a oquy KP ot 1310:26 6annoB
paboTta B cemectpe (3armuTa KOHTPOJIBHOM 13 6ai10B (MOPOTrOBOE 3HAUCHIE) 40- 80

paboThl) 26 6ayu1oB (MakCUMalIbHOE 3HAYCHUE)

(3 pabortsr)
Hroro no tekyuieii pabore B cemecTpe 40 - 80
IIpomexyrounas |20 Pemenne 3amaun 1. 5 6aJs10B (TOPOrOBOE 3HAYCHHUE) 5-10
arrecranus (3a- 10 6a/10B (MAaKCUMAaIbHOC 3HAYCHHE)
4er) Bomnpoc 6unera Nel 5 6a/10B(IOPOroBOC 3HAYCHHE) 5-10




|10 0a/110B (MakcHMallbHOE 3HAUCHHE)

HToro no npoMeKyTOYHOM aTTeCTALH (324€Ty) 10-20 6.
CyMMapHasi OlleHKA 110 JHCHHILIHHE: CyMmma 0asIoB TeKyIIeH U MPOMEXYTOUYHOH aTTeCTaluu 50 -100 6.
3 cemectp
VYuebnast pabora |Cymma  |Bumsl u pe3yabraTsl OueHka B aTTecTaluu Banst
(BUIBI) OaoB  |y4eOHOM paboTHI (17 nenenn)
Texymas yueOHas |60 KonTponbHbie paboThI 3a onny KP ot 1010:20 6annos
pabora B cemectpe (3amuTa KOHTPONBHOM 106asutoB (MOpOroBOE 3HaYCHUE) 20- 40
paboTeI) 20 G6amioB (MaKCUMaIbHOE 3HAYCHHC)
(2 pabotsr)
Keiic-3amanue 106am0B (TOpOTOBOE 3HAUCHHE) 10- 20
20 6amioB (MaKCUMaIbHOE 3HAYCHHUC)
HTtoro mo Tekymreii padore B ceMecTpe 30-60
IIpomexxyrounas |40 Pemenue 3amaun 1. 5 6a/10B (TOPOTOBOE 3HAUCHUE) 5-10
aTTectanus (3K3a- 10 6ansoB (MakCUMalIbHOE 3HAYCHHE)
MEH) Pemenue 3amaqn 2. 5 6a/10B (TOPOTOBOE 3HAUCHUE) 5-10
10 6ans0B (MakCUMaIbHOE 3HAYCHUE)
Bompoc 6mnera Nel 5 6a10B(IOPOroBoe 3HAUEHHE) 5-10
10 6ann0B (MakcUMaIbHOE 3HAUCHHUE)
Bomnpoc 6mnera No2 5 6a/10B (TOPOTOBOE 3HAUCHUE) 5-10
10 6ann0B (MakcUMaIbHOE 3HAUCHHUE)
HToro no npomMe:KyTo4Hoii arrecTanuu (3K3aMeHy) 20-400.
CyMMapHasi olleHKa 110 JHCHHILIHHE: Cymma 0asioB TeKyler U mpoMexyTouHoi arrectauuu 50 — 100 6.

S MarepuajibHO-TEXHHYECKOE, MPOrPAMMHOE U Y4eOHO-MeTOAUYeCKOe

o0ecneyeHNe TUCIHHUIINHLI.

5.1 YueOHan auteparypa

OcHoBHasl yueOHasi TUTEPATypa

HIunaues, B.C. Beicias matemaruka : yueOnuk / B.C. [llunaueB. — Mocksa : UTHOPA-M, 2019.
— 479 ¢.— Pexxum noctyma: https://znanium.com/catalog/product/990716

Kpemep, H.ILI. Briciias maremaTuka A1 S5KOHOMHUCTOB [ DIEKTPOHHBIN pecypc]: YueOHuK A cTy-
JIEHTOB BY30B, oOyuarouuxcs mo 3koHoMudeckuM crenuanbHocTsM / Kpemep H.IIL., Ilytko B.A.,
Tpumumn .M., - 3-e uza. — Dnekrpon.nas. - M.:IOHUTU-JTAHA, 2017. - 479 c. — Pexum nocty-
ma: http://znanium.com/catalog/product/1028709

JAOTOJHUTEIbHAsl y4eOHAas JIuTepaTypa

Hlepmes B.I'. Martematuueckuil aHanu3 [DeKTpOHHBIN pecypc]: COOpPHUK 3a7ay C peleHUsIMU:
Yyebnoe mocobue / B.I'. lllepmraes. - DnekTpoH.TekcToBbIe MaH - M.: HUL] UHOPA-M, 2013. - 164
c. — Pexxum moctyna: http://znanium.com/bookread2.php?book=342088

[Iepraes, B.I'. OcHOBBI TWHEWHON anreOphbl U aHATUTUYECKON TeOMETpUH | IIEKTPOHHBINA pecypc]:
yueOH. mocobue / B.I'. lllepmiHeB — DnekTpoH. TekcToBbIe AaH. — MockBa : UHOPA-M, 2014. — 168
¢. — Pexwum nocryna: http://znanium.com/bookread2.php?book=318084

Sumenés, JI. T. Boicmas marematuka [DnekTpoHHbIH pecype]: yueOnuk / JI. T. Sumenés. - Dnek-
TPOHHBIE TEKCTOBBIC AaHHBIC. - MockBa : PUOP : Undpa-M, 2013. — 752 c. - Pexxum moctyma:
http://znanium.com/bookread2.php?book=344777

Kynneimea, E.C. MaremaTtuka: Y4eOHUK IJi1 SKOHOMHUCTOB. [DJIEKTPOHHBIA pecypc| : yueld. —
Onektpon.gan. — M. : JlamkoB u K, 2015, — 564 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/72390
Marematnueckuid aHanu3. Teopust U mpakTuka [DNEKTpoHHBIA pecypc] :  YdeOHoe mocobOue /
[Mumnages B.C., - 3-¢ u3a. - Dnekrpon.tekctoBbie gad - M.:HUL[ UHOPA-M, 2015. - 351 c. — Pe-



https://znanium.com/catalog/product/990716
http://znanium.com/catalog/product/1028709
http://znanium.com/bookread2.php?book=318084
https://e.lanbook.com/book/72390

10.

11.

12.

13.

UM gocrtyna: http://znanium.com/bookread2.php?book=469727

Maneixun, B.W. Beicmas matemaruka: Yuebnoe nocodue / B.M. Manwixun. - 2-e usf., nepepad. u
JIOII. - M.: NHOPA-M, 2006. - 365 C. — Pexum JIOCTY-
na:https://znanium.com/catalog/product/114124

Hanugaiiko, JI.B. Marematuka st skoHOMUCTOB. COOpHMK 3amaHui. [DIEKTpOHHBIH pecypc] :
yue6.mocobue / JI.B. Hanusaiiko, H.B. MBammna, FO. 1. llImunr. — Dnexrpon.gan. — CII6. : Jlanb,
2011. — 432 ¢. — Pexum mocryma: https://e.lanbook.com/book/662

Bricmias maremaruka. Ilpaktukym : yue6. mocobue / W.I'. Jlypwe, T.Il. dynrukoBa. — Mocksa :
ByzoBckuit  yuebnuk : MH®DPA-M, 2018. — 160 c¢. —  Pexumm  jgocry-
na:https://znanium.com/catalog/product/935333

Boprakosckuii, A.C. JIuneitnas anredpa u ananutudeckas reomerpus. [Ipaktukym [DneKkTpoHHBII
pecypc]: yuebH. mocooue / A.C. boprakoBckuii, A.B. [lanteneeB — DJIEKTPOH.TEKCTOBBIC JaH. —
Mocksa : NH®PA-M, 2015. - 352 C. - Pexum JOCTyTa:
https://znanium.com/catalog/product/476097

SAumenés, JI. T. Beicmas matematuka [DnekTpoHHbINH pecype]: yuebnuk / JI. T. Aumenés. - Dnek-
TPOHHBIE TEKCTOBbIe MaHHBIE. - MockBa : PUOP : Uudpa-M, 2013. — 752 c. - Pexxum poctyma:
https://znanium.com/catalog/product/344777

3umuna, O. B. Beiciias marematuka [ DneKTpoHHBIH pecypc] : yuebnoe nocobue / O. B. 3umuna, A.
U. Kupwinos, T. A. CansHuxoBa ; nox pen. A. Y. Kupuinoa. — DleKTpOHHbIE TEKCTOBbBIE JaH-
Hble. — MockBa :@usmariut, 2006. — 368 c. - Pexxum noctyna: https://e.lanbook.com/book/59344



https://znanium.com/catalog/product/114124
https://e.lanbook.com/book/662
https://znanium.com/catalog/product/935333
https://znanium.com/catalog/product/476097
https://znanium.com/catalog/product/344777
https://e.lanbook.com/book/59344

5.2 MartepuaJibHO-TEXHHYECKOE U NMPOrpaMMHOe o0eclevyeHue IUCIu-

INJINHBI.

VYyeOHbIC 3aHATHUS 110 TUCHHUIUIMHE MPOBOIIATCS B yueOHBIX ayautopusx HOU KemIV:
Tabnuma/ — MatepuanbHO-TEXHHYECKOE U MPOTPAMMHOE 00ECIIeUCHUE ayTUTOPHBIX 3aHATHH U ca-

MOCTOSATEIBHON paboThI

HaumeHoBaHue  moOMEIICHUM
JUTSL TIPOBEJICHUS BCEX BUIOB yucOHOM
JIeATCIBHOCTH, MPEAYCMOTPEHHON
y4eOHBIM TUTAHOM, B TOM YHUCJIE TIO-
MEILIEHUS Uil CaMOCTOSTEIbHOU pa-
0OTHI

[lepeueHs OCHOBHOTO 00OPYIOBaHUS,
y4eOHO-HaTrJISTHBIX TTOCOOUI
1 WCIIONIb3yEeMOT0 POrPaMMHOTO
obecrieyeHust

Anpec (MecTonooXKeHre) moMele-
HHI JUTS IPOBE/ICHHS BCEX BUJIOB
y4eOHOU eATeTbHOCTH, TIPEAYCMOT-
PCHHOM y4eOHBIM ITAHOM

404 YueOHast aymuTOpHs AJS TIPOBE-
ICHUS:

- 3aHATHMN JICKIIMOHHOTI'O THUIIA,
TPYNIOBBIX W HWHIWBHUIYaIbHBIX
KOHCYJIbTaIIU;

Crienmanu3upoBanHas (y4eOHas) Me-
Oenb: JTocka MenoBas, kadempa, cro-
JIbl, CTYJIbA.
O6opynoBaHue: IEpEHOCHOE
OyK, KpaH, TPOEKTOP.
Hcnonb3yemoe mporpamMmmHoe obecrie-
YeHHE: MSWindows
(MicrosoftlmaginePremium 3 year mo
CYONUIICH3NOHHOMY  JOoTOBOpYy  No
1212/KMP ot 12.12.2018 1. g0
12.12.2021 1.), LibreOffice (cBobomHO
pacnpocTpaHsaeMoe I10), Su-
nekc.bpayzep (oTeuecTBeHHOE CBO-
6oxH0 pacmpoctpansemoe 110).
WurtepHer ¢ obecnieyeHneM JI0CTymna B
3UOC.

HOYT-

654079, KemepoBckas 00-
nacte, r. HoBoky3Henk, np-kr Merain-
Typros, 1. 19

715 YuebHast ayautopus JUis TpoBe-
JICHUSL:
- 3aHATHUH JIEKIUOHHOTO THIIA:

Crenmanu3upoBanHas (y4eOHas) Me-
Oenb: JTocka MejoBasi, kademnpa, cto-
JIBI, CTYJIBSI.

OOopynoBanue Uil  IPE3EHTAIMU
yueOHOrO0 MaTepualla:lIepeHOCHOE
HOYTOYK, 9KpaH, IIPOEKTOP.
Hcnonp3yemoe mporpammuoe obecrie-
YeHHe: MSWindows
(MicrosoftlmaginePremium 3 year o
CyOJMILEH3UOHHOMY  JoroBopy N
1212/KMP ot 12.12.2018 1. gm0
12.12.2021 r.), LibreOffice (cBobomHO
pacnpoctpansiemoe [10), FoxitReader
(cBoOomHO pacmpoctpansemoe 110),
Firefox 14 (cBoOomHO pacmpocTpaHsi-
emoe I10), Smanmekc.bpayzep (oTede-
CTBEHHOE CBOOOJHO pacrpocTpaHsie-
moe [10).

WurepHer ¢ obecrieueHneM JI0CTyma B
OUOC.

654079, KemepoBckas 00-
nacte, r. HoBoky3Henk, np-kr Merain-
JIypros, 1. 19




616 YueOHas aymuTopus IS TIPOBE-
JICHUS:

- 3aHATHHN JIEKIIHOHHOTO THUIIA;

- 3aHATHA CEMHHAPCKOTO (IIpaKTHde-
CKOT0) THIIA;

TPYNIOBBIX W  HWHIWBUIYaTbHBIX
KOHCYJIbTALIM;

- TEKYIIEro KOHTPOJSA U MPOMEXKYTOY-
HOM aTTecTaluu.

Crnenmanu3upoBanHas (yueOHas) Me-
Oenb: Tocka MenoBas, kadenpa, cro-
JIBI, CTYJIBSL.

O6opynoBanue s Tpe3CHTAINH
yu4eOHOTO MaTepuaia:lepeHOCHOEe
HOYTOYK, 3KpaH, MPOEKTOP.
Hcnonb3yemoe mporpaMmHoe obecrie-
YCHHE: MSWindows
(MicrosoftlmaginePremium 3 year mo
CYOJUIICH3HOHHOMY  JIoTOBOpY ~ No
1212/KMP ot 12.12.2018 1. 1o
12.12.2021 r.), LibreOffice (cBoO0omHO
pacmpoctpansiemoe I10), FoxitReader
(cBobomgHO pacmpoctparsemoe I10),
Firefox 14 (cBoOOaHO pacmpocTpaHs-
emoe I10), Sunekc.Bpaysep (oteue-
CTBCHHOE CBOOOJHO pAacHpOCTpaHse-
moe I10).

WHuTepHET ¢ oOecrieyeHreM J0CTyma B
3UOC.

654079, KemepoBckas 00-
nacTb, T. HoBoky3Henk, np-kt Mertain-
Typros, 1. 19

617 YdebHas aygutopus IUisl TIpOBe-
ICHUS:

- 3aHATHH CEMHHApPCKOro (TpakThue-
CKOT'0) THIIA;

TPYIIOBBIX U HHIUBHUIYAIBbHBIX
KOHCYJIbTaIIU;

- TEKYILLEro KOHTPOJISL U MPOMEXKYTOU-
HOM aTTeCcTaluH.

Criermanu3upoBanHas (y4eOHas) Me-
Oenb: JTocka MenoBas, kadempa, cTo-
JIBL, CTYJIBSL.

OOopynoBanue Uil INPE3EHTAIUU
y4eOHOro MaTepHaja:epeHOCHOe
HOYTOYK, 9KpaH, POEKTOP.
Hcnonp3yemoe mporpammuoe obecrie-
YeHHe: MSWindows
(MicrosoftlmaginePremium 3 year mo
CYOJIMIICH3SMOHHOMY  JIoTOBOpYy ~ No
1212/KMP ot 12.12.2018 1. nmo
12.12.2021 r.), LibreOffice (cBobomHO
pacnpoctpansemoe I[10), FoxitReader
(cBobomHO pacnpoctpansiemoe [10),
Firefox 14 (cBoGomHO pacrmpocTpaHs-
emoe I10), Snrnmexc.bpaysep (oTede-
CTBEHHOE CBOOOJHO pacrpocTpaHsie-
moe I10).

Wuteprer ¢ obecrnieyeHrneM JOCTyMa B
3UOC.

654079, KemepoBckas 00-
nacte, r. HoBoky3Henk, np-kr Merain-
Typros, 1. 19

716 YueOHas aynuTopus IJisi MpOBe-
JCHHUS:

- 3aHATHHA CEMHHApPCKOTO (IIpaKTHYe-
CKOT0) THIIA;

TPYNIOBBIX W HWHIWBHIYaJIbHBIX
KOHCYJIBTALIN;

- TEKYIIEro KOHTPOJS M MPOMEXKYTOU-
HOM aTTecTaluy.

CrnenmanuzupoBaHHas (yueOHas) Me-
Oenmb: nTocka MenoBas, kadenpa, cro-
JIBL, CTYJIBSL.

ObopynoBanue il Npe3eHTALUU
y4eOHOro Marepuaia:epeHOCHbIE
HOYTOYK, 3KpaH, IIPOEKTOP.
Hcnonb3yemoe nporpaMmHoe obecrie-
YeHHe: MSWindows
(MicrosoftlmaginePremium 3 year no
CYOJIUIICH3NOHHOMY  JIoTOBOpY ~ No
1212/KMP ot 12.12.2018 1. 10
12.12.2021 r.), LibreOffice (cBobonHO
pacnpoctpansemoe I10), FoxitReader
(cBobomgHO pacmupoctparsiemoe 110),
Firefox 14 (cBoOomHO pacmpocTpaHsi-
eMoe 110), SAn-
nekc.bpaysep(oteuecTBeHHOE CBOOOI-
HO pacmnpoctpansiemoe [10).

Wnteprer ¢ obecrieyeHrneM JOCTyMa B
SUOC.

654079, KemepoBckas 00-
nacte, r. HoBoky3Henk, np-kt Merai-
Typros, 1. 19




5.3 CoBpemennble npodeccuoHabHble 0a3bl JaHHbIX U MHGpOpPMaALIU-

OHHbIC CIIPABOYHbLIC CUCTEMBI.
1.  OOmepoccuiickuii MaTeMarndeckuii mopran (uHdopmanmonHas cucrema) http://www.mathnet.ru/

2.  Hayunas snextponHast 6ubmmnorexka eLIBRARY.RU — kpynueiimuii poccuiickuii mHGOpMaIMoH-
HBIA TTOpTaT B 00JIACTH HAYKHU, TEXHOJIOTHH, Me-JUIIMHBI U 00pa30BaHus, coaepxamuil pedeparsl
1 TIOJIHBIE TEKCTHI - WWW.elibrary.ru

3. Eamuoe oxHO jocTyma Kk o0pa3oBaresbHbIM pecypcam - http://window.edu.ru/

6 Unble cBegeHus U (MJIM) MAaTepPHAJIbI.
6.1.1lpumepHbIe TeMBbI NMCHbMEHHBIX Y4eOHBIX padoT

6.1.1. UnauBuayaabHOe 3aaHue 0 TeMe «MaTpu4uHas ajaredopa»

1. BpIUMCIUTD ONPEEIIUTEND: 2. Jloka3aTb TOXAECTBO:
-2 -5 -1 3
a.2
2 -5 9 1 ;
1 b b°=(b-a)(c—a)(c-Dh).

3 -1 5 -5
2 18 -7 -10

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

c c?

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

4. Pemnuth MaTpuuHOe ypaBHeHue. Crienars NpoBepKY.
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
A=

3 -5 2 -8 -1

2 4 2 10 12

6.1.2. KouTpoJsbHasi padora no teme «CucreMbl JJMHEHHbIX YPaBHEHUI»

1. PemmTh cucteMy JTMHENHBIX YPAaBHEHUN: 2. PemmuTh cucTteMy JTMHEHHBIX ypaBHEHUN MeToaoM [ayc-
ca.
a) meronoM Kpamepa; Haiitu obuiee pemienue, 4acTHOE, clieiaTh MPOBEPKY.

6) meronom ["aycca;
B) IIPY TIOMOIITY OOpaTHOW MAaTPHIIHI.


http://www.mathnet.ru/

N

S

ol

2X, — X, +3X, =X, + X, =3
3X,+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. I/IH}II/IBI/I)IyaJ'ILHOG 3aJJaHHuE 110 TEME «AHAIUTHYECKAS reoMeTpus Ha IJI0CKOCTH»

VYpaBHeHue oaHOM U3 CTOpOoH KBajapara X+3y—5=0. CocTaBUTh ypaBHEHUS TPEX OCTAIbHBIX CTOPOH KBaJpa-

ta, ecnu (-1;0) — Touka mepeceueHus ero AuaroHaieH.

. JlaHBI ypaBHEHUS OJTHOM U3 CTOPOH pomba 2x+y—5=0 u omHOM U3 ero nuaronanei y—1=0. Jluaronamm

pomba nepecekarotcst B Touke (3;1). Haiitu ypaBHEHHsI OCTaIbHBIX CTOPOH poMOa.

VYpaBHeHUs IByX CTOPOH mapaiuienorpamma x+2y+2=0 u x+y=0, a ypaBHEHUE OJHOIN U3 €ro AUAroHaiein

X+2=0. HaliTi KoOpAMHATHI BEPILIKH MapauieIorpaMma.

. Mansl nBe Bepuuabl A(-3, 3) u B(5,-1) utouka D(4, 3) nepecedeHus BbICOT TpeyroibHuKa. COCTaBUTH
YPaBHEHHSI €T0 CTOPOH.

. Hansl Bepmunsl A(1, 1), B(2, 3), C(4, 1) Tpanetuu ABCD (AD || BC). U3BecTHO, 4TO qUaroHalIu Tpare-

[[UU B3aMMHO MEepPHEHAUKYIsIpHbI. HaliTu KoopAMHATHI BepIIMHBl D 3TOi Tpaneuuu.

6.1.4. KontpoJbHas padoTa 1o TeMe «AHAJIMTHYECKAS TeOMeTPHUsS B MPOCTPAHCTBE)

Jlanbl KoopAMHATHI BepiuH mupamuabl Ai(4, 2,5), A2(0,7,2), Asz(0,2,7), A41,5,0).
Haiitu: a) nmuny pebpa A1Ap; 0) mnomans rpaan AjAAs; B) 00bEM MUPaMUIbL; T) YpaBHEHUE TNIOCKOCTH
A1A2A3z; n) yron mexay pedpom Ai1As v rpanbio AjAAs; €) ypaBHEHUE BBICOTHI, OMYIIEHHON U3 BEPIINHBI
A4 HaTpanb AjA2Asz; K) IIMHY BBICOTHI, OMYIIIEHHON U3 BEpIIMHBI A4 Ha rpaHb Aj1AlAs,

6.1.5. KonTpoabHas padora no teme «IIpenen. HempepbIBHOCTB)»

X—2 3 . SinX—CcosX

Haiitu npenensl:a) lim ————. 6) lim 4x” -5 im —.

p . X—2 X2 _ 3X + 2 > Xe>00 1_3X3 ) X_)z COSZX y
4

1 X222
I/ICCJ'IC,Z[OBaTB KIIMH Ha HCIIPCPBIBHOCTH: a = 0 = ?C
by pep VY= _,0Y XX <2

32-x

+27%
x?+5

B) Y=

6.1.6. KouTposbHasi padora no teme «/uddepeHunanbHoe HCHUCTEHUE»

UccnenoBats MeTogamu auddepeHImaibHOT0 HCUUCICHUS CIIeIYIONTe (PYHKITUN 1, UCTIONIB3YsI pe-
3y/bTAThl HCCIEAOBAHNUS, TOCTPOUTh UX TPAPUKH.

X2 —2xX+2 _y2
Dy="" T D y=eP T

6.1.7. KontpoJsbHasi padora no teme «AHTerpajibHoe ucuuciaeHne PyHKIUM OTHOI NepeMeH-
HO»



|. HaiiTi mHTETpaibl:

) f-oopnmia 2 S Sy [ X g [ 20

1. BeramucianTs:

2 Te‘&dx.

J.\/_+1 ' K

I1l. Hatitu mmomaaes GUrypel, OrpaHUYCHHON JTMHUSMU
2 1 2
y=x"+1, y:Ex , Yy =5.

IV. Haiitu 00beM Tema, MOJy4eHHOTO MPH BpaIlleHUH (DUTYPBI, OTPAHUYCHHOM JTMHUSMU:
x=Yy?, x=1, y=0.(0X, OY).
6.1.8. KoutposbHasi padora no teme «/{uddepenunanbubie ypaBHeHH
Pemuts ypaBHeHuUs:
1. xyy' =1—x°. 6. y' —ysin x = y?e™*. 10.y" -4y’ +13y =0.

’ 1 14 1
2.xy+y=y2,y(1)=§. 7'y=sin2x'

11. y" -4y’ +3y = 2e*

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

ay =Y 8.y"+2yy'=0, y(0)=2, y'(0)=-4
X
5. y'_X:X_Jrl_ 9.y"-2y'-3y=0.
X X

6.1.9. KonTpoabHasi padora 1o teme « DyHKIIMU HECKOJIBKUX NMepeMeHHbIX

1. Haittn nanGosbiuee 1 Haumenbinee sHauenus pynkuun Z = f(X,y) B samxayToii o6mactu D,
3aJJaHHOM CUCTEMON HEPABEHCTB.
z=x*+y*—9xy +27; 3>x>0, 3>y>0.

2. DKCIEpUMEHTAIILHO TOJIy4YEHBI IIATh 3HAYEHUI MCKOMON QyHKIMK Yy = f (X) Ipu msaTH 3HAUYEHHAX
apryMeHTa, KOTOpbI€ 3alucanbl B Tabnuie. MeTo10M HauMeHbIINX KBaaparoB Haith dyukiuio Y = f(X) B
Buae Yy =ax+ b.

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




6.1.10. Keiic-3ananueno TeMme «kcTpeMyM (PyHKIIMH ABYX NepeMeHHbIX»

B npouiecce npon3BoAcTBa MCHOJIB3YIOTCS 1Ba BUAa pecypcoB: kanutan K u tpyn L. dynkuus BbI-
0.5 705
IIyCKa UMEET BUJL Z=aK" "L, apenny poHI0B (kamurana) 1 OIaTy Tpyjaa BbiaeneHo 60 y.e., cro-
UMOCTb apeH/Ibl €AMHUIBI (OHJIOB paBHA 3 y.e., cTaBKa 3apaboTHOM 1u1aThl 4 y.e.Ilpu kakom 3HaueHuun K

JIOCTUTaeTCs HanboIbIINKA 00bEM BhIITyCKa?

6.1.11. KonTpoabHasi padota no teme «UncjioBblie, CTeNeHHbIE PSIAbI»

1. UccnenoBarh CXOAMMOCTD PSIOB:

1

2

o e &(3n-1\"2 & o an? _ e

a) Inn - p) Z( j 3 0) > .d) e’ -1 ¢ 3 sin(n® + 4).
ré_n ln3 +1 n=1 4n+1 n:]_n!'3n E:ll—COS]- n=1

n

2. Haiitu 00yacTh cXOQMMOCTH ()YHKIIMOHAIBHOTO Psija.
5 (-2
1 (X+ n)']/5

n

i%xz”sin(xwm)

6.2. IlpuMepHbIe BONPOCHI U 3aAaHUSA / 324244 JJIA NMPOMEKYTOYHOH
arrecTanuu

Tabauna 8 - IlpumepHble TeopeTHYecKHe BONPOCHI M MNPAKTHYECKHe 3aJaHUSIK 3a4e-
Ty/3K3aMeHy
Cemecmp 1

Pa3zpnensl u Tembl IIpumepnsle  Teoperude- | IIpuMepHbIe IPAaKTUUECKUE 33 1aHUS
CKHE BOIIPOCHI

1. MarpuyHas aareopa

1.1 Marpwurisl, oriepa- 1. Marpuipl, BUIIBI MaT- 1 2 -3
LMY HAJl MATPULIAMH gT/IHOnepaL{I/II/I AT MaT- 1. Haiitu matpuny JI=FABC-3E, tne A=|1 0 2|,
puULaMH. 45 3
1
B=[2|, C=(2 0 5), E-enunuunas Marpuua.
1
2. Haiiti 3Hauenne muorowrena f(X) ot matpurmsr A:
1 -2 3

f(x)=3x"-2x+5 A=|2 —4 1|
3 -5 2




1.2.0npenenutenu, ux | 3. CpoiicTBa onpenenu- | 3. BblUuCIUTh onpeneanuTens MaTpUIbl A
CBOICTBA. TeNeH. 1 -2 3
4. Beluucnenue
onpeaeIUTeNeH. A=|2 -4 1|
3 -5 2
4. BblYHCINTH ONpEACIUTENb:
-2 -5 -1 3
2 -5 9 1
3 -1 5 -5
2 18 -7 -10
1.3. O6parnas MaTpu- 5 OGOpaTtHas MaTpua. 5. Haiitu matpuny B=11.(A-1)/+A/,
1a. Panr matpuiisl Teopema o cynie- 1 -2 3
CTBOBAaHHUU OOPATHOM
MaTpHIIBL. A=12 -4 1|
6 DnemeHTapHEIE Ipe- 3 _5 2
0o0pa3oBaHMS MaTpH-
1bl. Panr Matpupl, 6. Haiitu panr MaTpumbt A:
€ro BBIYUCIICHHE. 1 3 -2 0
3 -1 5 4
2 -4 7 4
3 -1 5 4
2. Cuctembl JUHEHBIX YPAaBHEHMUIA
2.1. Pemienne cuctemn | 7 CucTeMbl IUHEHHBIX 7. Pemmth cucteMy JMHEHHBIX ypaBHEHUI METOIOM
JMHEHHBIX anredpanye- anreOpanvdecKux X, +X,+2X,=-1,
CKHUX ypaBHEHHH ¢ n ypaBHEHU. Kpamepa.d2xY. — X. +2X. — 4
HEU3BECTHBIMH METO- 8 Pemienue cucrem Ju- v s
nom Kpamepa. HEWHBIX ypaBHEHHIA AX) + X, +4X; =-2.
MetonoMm Kpamepa. X1-2X5+3X3=6,
8 Jox,+3X, —4x5=20,
3X1-2X7-5X3=6.
2. 2. Pemenue cucrem 9 Pemenune cuctem mu- | 9. PemuTh cucTeMy JIMHEWHBIX YpaBHEHUH ¢ IOMOIIBIO
JUHEWHBIX anreOpanye- HEWHBIX YPABHEHUH C 00paTHON MaTpPHUIIBL.
CKHX YpaBHEHUH U MaT- MOMOILBI0 0OpaTHOM X1-2X,+3X3=6,
PUMHBIX ypaBHERHI ¢ MaTpPHIIBL. 2X1 +3X5 —4X3 =20,
MIOMOIIBI0 0OpaTHOM 10 Penrenue MaTpuUYHBIX
MaTpHIIbI. ypaBHEHUH 3X1-2X7 -5X3=6.
10. Pemuth mMatpuuHOe ypaBHeHHe. Clienarh MpoBEpKY.
13 13 0
X =
2 5 1 2 -
2.3. Pemenue cucrem 11 Pemenue cuctem - | 13.  Pemmth cuctemy meronom [aycca, Haiitu oOimee
m JIMHEHHBIX anredpa- HEWHBIX ypaBHEHUN pEIIEHNE. 9ACTHOE, C/IENIATh ITPOBEPKY.
WYECKUX YpaBHEHHH C n MetoqoM ["aycca. X, +2X,-3X;+X,-3X5 =2,
HEU3BECTHBIMU METO- 12 OpnHoponHsble cucTe-

nioM ["aycca.

Mbl JJUHEUHBIX ypaB-
HEHUU.

3X, + X, —2X, ~3X, —2X; =3.




3. AHAJINTHYeCKAsl FeOMeTPHs HA IVIOCKOCTH H B MPOCTPAHCTBE
3.1. [Ipsimas Ha moC- 13 VpaBuenwue npsmoii ¢ | 14. Hanmwcate  ypaBHEHHs NPSAMBIX, MPOXOISIINX
koctu. CiocoOsI 3a1a- YIIIOBBIM KO3 GUIIH- Yepe3 HAyalo KOOPIHMHAT MOJ yriioM 45° K mpsmoit
Hus. OCHOBHBIE 337241 eHTOM, o0I1ee ypas- y=4-2x.
HCHHE HpﬂMOIzIa ypaB- | 15, Cpean npsiMbIX HalTH MapauleNbHBIC W NEPICH/IH-
HEHME IPSMOH, Ipo- KyJISIPHbIC.
XOASIIEH Yepe3 OAHy a) x-2y+3=0;
U JIBe 3a/laHHbIEC TOY- 6) -2Xx+4y+5=0;
KH. B) -2X+Yy-3=0;
14 VYron mexnmy nByms
IPSAMBIMH Ha IIOCKO-
cTH. YCIIOBHE mapai-
JIEIBHOCTH U TEpIIEH-
JUKYJSIPHOCTH ABYX
MPSAMBIX.
3.2. ITnockocts. Pa3- 15 OOmee ypaBHEeHHE 16. HaiitTu ypaBHEHHE IJIOCKOCTH, HPOXOMASIICH depes
JIMYHbIE YpaBHEHUS TJIOCKO- Hayajuo KoopAMHAT M 4epe3 Touku  P(4;-2;1) u
IUIOCKOCTH. YTOJI MEX- CTU. Y paBHEHHUS TIJIOC- Q(2;4;-3).
Iy TUTOCKOCTSIMH. KOCTH, NPOXOSIIeH 17. HanucaTth ypaBHEHHE TUIOCKOCTH, MPOXOMASIICH ye-
VYcenoBue napauienbHo- yepes3 OJHY U TpH 3a- pe3 Touky M(2;2;-2) u napauie’abHOH IOCKOCTH X-
CTH U TIEPIICHINKYJIISP- JTaHHbIE TOYKU. YpaB- 2y-3z=0
HOCTH JABYX ITJIOCKO- HEHHE TUIOCKOCTH B 18. Haiitu yron mexnay miockocTsiMu X-2y-3Z=0 u 2X-
CTCH. OTpe3Kax Ha OCsIX. 4y+5z-1=0
16 VYron mMexmy II0CKO-
CTAMH. Y CIIOBHE Ta-
PaJUIENBEHOCTH U
NEePICHINKYISIPHOCTH
JIBYX IJIOCKOCTEH.
PaccrostHue or Touku 1o
IUIOCKOCTL.
3.3. [Ipsimas B ipo- 17 OOmume ypaBHEHUS 2X+Yy+8z-16=0
cTpaHcTBe. CrIocoObI npamoii uauy B ipo- | 19. YpaBHeHus  mpsiMoi
3a1anus. Y CIIOBHE Ma- crpancTBe. Bekrtop- X—2y-z+2=0
PaIEIbHOCTH U TIEP- HO€, IapameTpuye- HAIHMCATh B KAHOHMYECKON dopme.
HEHAUKYIAPHOCTH CKHE . _ly+2z-1=0 .
NPAMBIX. 1 KAHOHMYECKHE 20. Haiit yron mnpsimoit (—2741=0 C TIpSIMOH,
YPaBHEHUS TIPSIMOM. .
18 Vron Mexy 1ByMs MPOXOJIAIIEH Yepe3 Hayaao KOOPAWHAT U Yepe3 TOU-
HPSAMBIMH B TIPO- Ky M(2:2;-2).
CTpaHCTBe. Y CJIOBUE
napauIebHOCTH U
NEPIEHANKYISIPHOCTH
HPSIMBIX.
4. BBegeHue B aHAJIN3
4.1. IIpenen 4ucIoBOM 19 Yucnosas nocnenosa- | 21. Haiitu npenens:
MOCJIE0BATEILHOCTH U TEJILHOCTh U €€ Tpe- Y _x_6
npeen GyHKIUH ZIeIL. lim ————
Xx—3 X—3
20 Ilpenen GpyHKIUU. )
OCHOBHBIE TEOPEMBI O iim W +2x-1
HpeaeIax. o 5X° — X%+ 4x+3
21 beckoHe4HO MaJible U

0ECKOHEYHO OOJIbIIINE
BCJIUYMHBI, UX CBOI-
CTBa.

. 1\
lim 1+—
X

X—>00

: 1
Iim| —+—+
x—0| 12




4.2. HenpepbIBHOCTD
hyHKIIIN

22 HenpepbIBHOCTD

(YHKIMH B TOUKE U
Ha MHO>KECTBE.

23 Touku pa3spsiBa

GyHKIHH.

22. VccnenoBaTh (PyHKIMU HAa HETIPEPBIBHOCTE!

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

23. HccnenoBaTh Ha HEMPEPHIBHOCTH (DYHKIIUIO H OTpe-
JICNTUTH TUIT TOYEK Pa3pbiBa, €CIM OHU €CTh

_¥2-x gk y = 1
x?+5 X2 —3X+2

IIpomexyTouHas arte-
cTauus - sauem

Cemecmp 2

1. InddepenunannHoe ncHUCIeHNEe (PYHKIIUH OTHOMH NepeMeHHOMH

1.1. IIpousBoaHas 1 Ompenenenne mpons- —x2 _
pei P 1. B kaxoil Touke mapabobl y=X"-2X+5 HYKHO
BOJHON B TOUkKe. I'eo-
N MIPOBECTH KacaTelIbHYIO, YTOOBI OHA OBLIA TIEpPIICH-
METPUUYECKUN CMBICIT 5
. UKyJsipHA OHCCEKTpHUCE MEPBOr0 KOOPAHMHATHOTO
MIPOU3BOAHOM. JUKYILIP P P P
yria.
2 llpousBomHas CyMMBEI, .
2. Haiitu npou3BoaHbie QYyHKIUY:
MPOU3BEICHNS, YaCT-
. _3fy2 3
HOTO JIBYX (pyHKIHMH. y=%¥X"-X".
1
3 IIpousBojaHas CIOXK- . X
HOH (YHKIIMH, HEsIB- y=1g 5
HOW (hyHKIIHNH, CTe- '
MIEHHO- y =2%"".4/sin x
[IOKAa3aTeIbHOU ;
y = (sin x)*
¢GyHKIHN.
1.2. llpunoxenus npo- | 4 Ilpusnaku Bo3pacta- | 3. MccienoBaTh Ha MOHOTOHHOCTh M HAWTH TOYKH
W3BOJTHOM HUS 1 yOBIBaHUS aKcTpeMyMa (pyHKITUU:
GyHKIHH. X
5 DxkcrpemyMm QYHKIHUH. T1-x2.
Heobxonumoe ycio- ;A
BHE, JOCTATOYHbIE _X - 2X+2
YCIIOBUS 3KCTpEMyMa Xx—1 .
bymxumnn. 4. UHccnenoBaTh Ha BBIYKJIOCTh, BOTHYTOCTh M HAaWTH
6 BrimywiocTs # Bo- TOYKH Ttepernda QyHKIUH:
THYTOCTb rpaduka X
¢ysakmmn. Touku mie- y = 5
peruoa. 1-x%;
7  Acumnrorsl rpaguka | 9. HccnemoBate Mmeromamu auQQepeHIHaNnbHOrO HC-

¢ynkun. O6mas
CXeMa MCCIIeJOBaHUS
byHKIHH.

YUCJICHHSI CIICAYIOMHe (BYHKITUH M, UCTOIB3YS pe-
3yJILTAThl UCCIIEI0OBAHHUS, IIOCTPOUTH UX TPa(HKH:
y X 1
= _ pl-x
1-x*.y=e

2. UnTerpanbHoe ucumnciaenne GyHKIMHU OHOI nepeMeHHOMH

2.1. HeonpeneneHHbI#
UHTErpa

8

[lepBooOpasnas QpyHK-
LUK U HEOIIpeAeyIeH-
HbI nHTErpan. CBoii-
CTBa HEONPEAEICHHOTO
nHTerpana. Hemocpen-
CTBEHHOE HHTEIPUPO-
BaHMHE.

Mertoj 3aMeHbl Tiepe-
MEHHOM, HHTETPUPO-

6. Haiiti naTerpaNsr:
Ix3+2x—3J§dX
e
.[ 1-cosx
(x —sin x)?
I(3x +4)e¥dx




10

BaHHE IO YaCTSAM.
HuterpupoBanue pa-
IMOHATBHBIX JIPOOCH.

J' X+2 dx

X2 +X+3
J- 2x% —3x -1
(x=4)(x—-3)x

2.2. OnpeaeneHHbIi
UHTETPAJ U €ro MpH-
JIOXKCHUS

11

12

13

14

OmnpeneiacHHbIN HHTE-
rpai, ero reomMmeTpuie-
ckuit cMbica. CBOHCTBa
OTIPEIeTICHHOTO HHTe-
rpana.

®opmyina HerotoHa-
JleiitOnuua.

[Tnomans mockou
(burypsI.

O61bem Tena Bparie-
HUSL.

7. Beraucints:

'[\/_+1 - j;xzqfl—x:’dx;
Irjzvex—ldx;

8. Haiitu miomans GUrypsl, OrpaHUYCHHON JTUHUSIMH:

, y=5.

9. Haiitnu oObeM Tena, MOTYYEHHOTO NPH BpamieHUH
2

X=Yy x=1

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

(Guryphbl, OrpaHMYEHHON JIMHHUAMU:
y=0 ox, oy).

3. InddepennnanbHbie ypaBHeHUs

3.1. Juddepenunans-
Hble ypaBHeHus | mo-
psiaka

15

16

17

Huddepennmanpabie
ypaBHEHHUS C pa3aeisi-
IOIIMMHCS TIEPEMEH-
HBIMH.

Onnoponusie audde-
pEeHIIMATIBHEBIE ypaBHE-
HUS TIEPBOTO TIOPSJIKA.
Jluneitabie tudde-
pEeHIIMATIbHBIE ypaBHE-
HUS TIEPBOTO TTOPSIIIKA.

10.Pemts auddepeHraibHbIe ypaBHEHUS:

(X+2y)dx—xdy=0
(x+ y)dx+(y—x)dy=b_
xydx+(x+1)dy =0
xyy' =1-x*

3.2. Tuddepennunans-
HBbIE YpaBHEHHS 2 T0-
psiKa

18

19

JIuHeliHble OTHOPO/I-
Hble auddepermnmans-
HBIE YPaBHEHHUS BTOPO
'O TIOpsIKA.
JInHeliHble HEOTHO-
ponubie nuddepeniu-
JIbHBIE YpaBHEHUS
BTOPOTO MOPSIJIKA C M0~
CTOSTHHBIMHU KO3 dH-
LUEHTaMH.

11.Pemmte quddepeHansHbie ypaBHEHS:

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

IIpoMexyTrouHnas arre-
cTauus - 3auem

Cemecmp 3

1. DyHKIMH HECKOJbKHX NMepeMeHHbIX

1.1. Onpenenenne
(GbyHKIMU IBYX H 00-
Jiee IepEMEHHBIX

1

Omnpenenenue QpyHK-
LU IBYX U OoJee Tie-
PEMEHHBIX.
I'eomeTpuueckoe
n3o0pakeHue QyHK-
WU JIBYX TIEPEMCH-
HBIX.

1. Haiitu obnactb onpeneneHus QyHKIUH

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

4_X2_y2




[MocTpouTh TMHUY YPOBHS (HDYHKITUH:

Z=+4-x*—-y?

1.2. IIpousBoaHbIe U
IuddepeHnanst
(GYHKIMH HECKOIBKUX
HIePEMEHHBIX

YacTHble IpOU3BO-
HBIE, UX F€OMETpUYE-
CKHI CMBICIL.
IIpousBoanas mo
Harpasienuro. ['paau-
CHT.

Haiitu yacTHbIe TPOU3BOHBIE TIEPBOTO U BTOPOTO
TIOPSATIKOB
— 2 102 .
Z=X"+y" —9xy + 27;
z=X2+2y° + 1;
Haiiti nmponsBogHbIe clieqyronux GYHKIHI B TOUKE

M B HanpaBneHuu BekTopa 71 .

u(x1 yl Z) = XZ + y27 22 ’ M(la 71’ 2) ’ ﬁ (l! 2a 72)

1.3. Dkcrpemym OkcrpemyM ¢yukimu | 5. Haiitu sxcTpemyMsl crenyromux GyHKIHU:
(yHKIUU IBYX mepe- JBYX TIEPEMEHHBIX.
MEHHBIX Y CI0BHBIN 3KCTPEMYM. 7= y2 X+ Xy — 2X — 6y
2= yJXx—y?—x+ 6y
6. MHccnemoBarh (hyHKIIMM HA YCIOBHBIM SKCTPEMYM:
1
Z = —+ —; opu x+y=2;
Xy
. 2, 2_1.
Z=X-Yy;npuX+y=1,
2. Psaabl
2.1. Yucrosble psiibl Heobxoanmerii mpu- 7 a; +as +..., i
SHAK CXOMMOCTH WHe- | |- s psina OTIPEICIIUTh €ro OOIITHit
JIOBOT'O psifIa. >
JlocrarouHsle ipr3Ha- Z an
KW CXOAUMOCTH II0JI0- wien 2Ny samacats psiz B Buge N=1
KHUTEIBHBIX PSJIOB: 1 1.2 1.2.3 1.2.3.4
3HaKouUepeyIOIIHecs P + 3 7 +...
panel. pusnak Jleii6- 3 3.2 3°.3 3" -4
8. HccnemoBath CXOMMOCTD PAA:

HHUIIA.

s 1
nzzl w/nz(n2 +4)

> (0 +4n).e” ™I




2.2. CTereHHbIe PS/Ib

10

11

12

Crenennsle psnsl. Pa-
JUYC CXOIUMOCTH CTe-
MIEHHOTO pAfa.
Paznoxenne ¢hyHKImiA
B psiabl MakiopeHa u
Teiinopa.
IIpumenenue crenen-
HBIX PSIOB K TTPHOIIH-
JKCHHBIM BBIYHCJICHU-
SIM.

10.

11.

Haiit o6macts cxoqumocTr (pyHKIIMOHATHEHOTO
psna.

& (Y
le (x+ n)_]/5

0 gﬂ
ZF x*"sin(x +7n)

=1
;)a?JIO)KI/ITL B psia MaksiopeHa GpyHKIIHIO

f (X) =C0s 5X. Vka3aTh 00J1aCTh CXOIMMOCTH I10-

JYYSHHOTO psJa.
Brrancnuts mHTETpan ¢ TogHocThio 10 0,001.

01 )
je‘ex dx
0

IIpomesxyTouHas aTTe-
CTaIWsl - 9K3aMeH

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

MOJCJIHNPOBAHUA




