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1 Heab JUCHUIIMHBI.

B pesynbraTe OCBOEHHs JaHHON IUCHMIUIMHBI y oOydaromierocs JOJDKHA OBITH  COpMHpOBaHA
KOMITIETEHIIUSI OCHOBHOM IpodeccHoHaIbHOM 00pa30BaTeIbHOM IPOrpaMMBbI aKaIeMUUYECKOT0 OakaaBpuara

(manee - OIIOII): OIIK-1.

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

1.1

@®opmupyemMbie KOMIIETEHIIMH

Tabmuma 1 - Dopmupyemple AUCITUTIITMHON KOMIIETCHITUN

HaunmenoBanue Buaa

HaunmenoBanue

KOII U Ha3BaHUEC KOMIICTCHIINHN

KOMIIETEHIINH KaTeropuu (rpymbl)
KOMIIETEHIINH
Obmenpodeccuonan OIIK-1 | CrocoGeH mpuMeHsITh
bHas €CTECTBEHHOHAYYHBIC 3HAHUS U

OOIICHH)KCHEPHBIC 3HAHUS, METOIbI
MaTeMaTHYeCKOro aHaIn3a 1
MOJICIIMPOBAHHUSI, TEOPETUICCKOTO
OKCIICPUMCHTAJIBHOI'O UCCJIICJOBAHUS B
po¢eCCHOHATBHOMN e TETLHOCTH.

1.2 HauKaToOpbl J0CTHKEHUSA KOMIIEeTEeH Ui

Tabnuua 2 — MHAMKaTOpBl JOCTHKEHHSI KOMIETEHIUH, (hopMUpyeMble AUCIUTUINHON

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMHN

NHaukaTtopsl JOCTUAKEHUS
komnerennuu mo OITOIT

JcuunianHbl 1 PaKTHKHY,
¢dopmupyronme komneteHuo OINOIT

OIIK-1. Cniocoben
MIPUMEHSTh
€CTECTBCHHOHAYYHBIC
3HAHUA U O6HICI/IH)K€HepHI)Ie
3HaHHUA, MCTOIbI
MaTeMaTHYECKOTO aHaIn3a
U MOJCINPOBaHNA,
TEOPETUYECCKOTO U
AKCIIEPUMEHTATIBHOTO
UCCIICIOBaHHMS B
npodeccnoHaNbHOMI

TSI TeITbHOCTH.

OIIK-1.1. Pemaet KOHKpeTHBIE
3a7auu U3 001aCTH CBOEH
npodeccuoHanbHON
JIeAITEIbHOCTHU C
WCTIOJIb30BaHHEM (PH3HUYECKHIX
3aKOHOB, BBICILIEH MATEMATHKH,
TEOPUU BEPOSATHOCTEN U
MaTeMaTHYECKON CTaTHCTHKH,
JUCKPETHON MaTeMaTHKH,
IMOJIO’KEHUH OOIIETEXHUIECKUX
JUCLUIUIMH.

OIIK-1.2. Beitbupaet u
MPUMEHAET MaTeMaTHYECKUE
METO/IBI, TEOPETUUECKUE U
9KCIEPUMEHTAIIBHBIE METOBI
(bU3NYECKUX UCCIeJOBaHNN U
METO/IBI MOJIEITMPOBAHHUA,
HEOOXOIUMBIE ISl peIICHUs
IIOCTaBJICHHBIX 3a/1a4.

OIIK-1.3. PazpabaTbiBacT u
npeobpas3yeT MaTeMaTHIEeCKue
MOJIEINH SIBIICHHM, POLIECCOB U
CHCTEM C LETBI0 UX

b1.0.02 Maremaruka

b1.0.03 JuckpeTHas MaTeMaTuka
b1.0.04 Teopwust BeposiTHOCTEH U
MaTteMaTH4yecKas CTaTUCTHKA

b1.0.05 ®dusnka

b1.0.06 HnxenepHas u
KOMIIbIOTEpHAs rpaduka

b1.0.07 ONEKTPOTEXHUKA,
AJIEKTPOHUKA U CXEMOTEXHHKA

b1.0.08 Undopmaruka

b1.0.09 MonenupoBaHHe CUCTEM
b1.0.10 Mertpomnorus,

CTaHIaPTH3ALHMS U CEPTUDHUKAIUS
Bb2.0.02(11)
npakTuka. TexHomorndeckas (IpOeKTHO-

[IpousBoacTBeHHAas

TEXHOJIOTHUYECKas ) TPaKTHKA
B3.01(1)
BBIITYCKHOM KBaTM()UKAITMOHHOHN pabOTHI

Brimonxnenue u 3aluTa

DTI.02
MaTCMaTHUKHU

BripaBHuBatoiuii Kypc




Konx n Ha3sBaHne KOMIETEHIINH

NHaukaTops! JOCTHXKEHUS
xomnerenun no OITOIT

JMctuIImHbL ¥ IPaKTHKH,
hopmupyronmie kommnetennuto OO

arnmapaTHo peanu3anuu u
MIPUMECHEHUS B HAYYHBIX
HCCIIEIOBAHUSIX, POEKTHOM
JIeATEeILHOCTH, YIIPABICHUN
TEXHOJIOTHYECKUMH,
COIMAJIbHBIMU CHCTEMaMH.

3¢ PeKTUBHON TPOTrpaMMHO-

1.33Hanus, ymeHus, HaBbIkH (3YB) no aucuuniuHe
Tabmuua 3 — 3Hanus1, yMeHus, HaBBIKU, POPMUPYEMBIE TUCITUILITHHON

Kon v na3sBanue
KOMIICTCHIINHU

NuaukaTopsl TOCTIKEHUS
KOMIICTCHIIMH, 3aKpCHJICHHI)Ie
3a JUCHUILTHHON

3HaHusA, yMeHus, HaBbIkU (3YB),
(dhopMupyeMbIe TUCITUTUTHHOM

OIIK-1. Cnocoben
MPUMEHSTh
€CTECTBCHHOHAYYHBIC
3HAHUS U
OOIIenH)XEHEPHBIE
3HAHUS, METOIBI
MaTeMaTHYECKOTO
aHaM3a u
MOJIETTUPOBAHUS,
TEOPETUYECKOT0 U
AKCIIEPUMEHTAILHOTO
WCCIIC/IOBAaHHS B
npo¢ecCuOHAIBHON
JeSITeTbHOCTH.

OIIK-1.1. Pemaet
KOHKPETHBIE 3aa4d U3
obmacTu cBoeit
npohecCHoHaTbHON
JICSITEIBHOCTH C
WCTIONB30BaHNEM (DH3HUECKUX
3aKOHOB, BBICIIICH
MaTeMaTHKH, TEOPUU
BEPOSITHOCTEU U
MaTEeMaTUYeCKON CTaTUCTHUKH,
JIMCKPETHOM MaTeMaTHKH,
MOJIOKECHU I
00IIEeTEXHUYECKIX
JIACITATIINH.

OIIK-1.2. BeiOupaet u
MPUMEHSIET MaTeMaTHYCCKHe
METO/Ibl, TECOPETUIECKHE U
SKCHEPUMEHTATLHBIE METOBI
(U3UYECKUX UCCIICAOBAHUN U
METO/Ibl MOJICITUPOBAHHS,
HEOOXOUMBIE JUIS PEIICHUS
MOCTaBJICHHBIX 3371a4.

3HATB:

—  OCHOBHBIC (DAKThI, KOHLEIIHH U
MMPUHOMUIIBI MATEMAaTUYCCKOI'O aHaJI13a,
anreOphl U TEOMETPHUH.

YMerTsb:

—  IPaMOTHO MOJIB30BAaThCS S3BIKOM
MaTeMaTHYeCKOro aHaln3a, ajareopsl 1
TeOMETPHH;

—  CTpOTO JI0Ka3bIBaTh MaTEMaTHYECKHE
YTBEPKJCHHUS B 00JIaCTH
MaTeMaTHYeCKOro aHaIn3a, ajareopsl 1

reoMETpUuH, BbIACIIAA I'NIABHBIC CMBICJIOBBIC

aCIEKThI B JIOKa3aTeIbCTBAX;
—  TIPUMEHSTH 3HAHUS MAaTEeMaTHIECKOTO
aHanm3a, anreOpsl U TEOMETPUH TSI
pelIeHuns MPaKTUIEeCKHX 3a1a4.
Bnanets:

—  cnocoOHOCTBIO perarhb
npodeccuoHaNbHbIC 3312491 B
HCCIIEN0BATENBCKON U IIPUKIIAIHOMN
JIEATEIbHOCTH, UCIIOJIb3YsI OCHOBBI
MaTeMaTHYECKOT0 aHaIN3a, ajureOpsl U
FEOMETPUU.

2 O0béM W TPYIOEMKOCTH IMCHMILIMHBI MO BHAAM Y4YeOHBIX 3aHSATHIA.

DopMbI NPOMEKYTOYHOM aATTECTALMH.

Ta6muma 3 — O6beM U TPYA0EMKOCTh AUCITUTUTHHBI IO BUJAM YUYE€OHBIX 3aHITHI

OO6m1ast TpyI0EMKOCTh | BHIBI y4€OHOM paOOTHI 110 AUCITUILUIMHE,

MPOBOAMMBIE B pa3HbIX Gopmax

O6BéM yacoB o popmam
o0y4eHus

000




1 Obmas Tpy10eMKOCTb TUCIIUTTAHBI

216

2 KonTakTHast paboTa 00yJaromuxcs ¢ mpernoaBareneM (1o BHIaM
y4eOHBIX 3aHATHI) (BCETO)

90

AynutopHas pabora (Bcero):

90

B TOM YHUCJIC:

JICKIINH

36

IMPAKTUYCCKUE 3aHATHUS, CCMUHAPbI

54

MPAKTUKYMBbI

nabopaTopHbIe pabOTHI

B UHTEPAKTHUBHOU (hopme

B JICKTPOHHOU (hopMme

Breaynuropnas pabota (Bcero):

B TOM YHUCJIC, MHAUBHUAYAJIbHAA pa60Ta o6yqalonmxc;1 C
npenoaaBaTcjicM

= T
MOJITOTOBKA KYpCOBOH pabOThI /KOHTAKTHAs paboTa

TPYIIOBasi, UHAUBUIyaJIbHAS KOHCYJIbTALIUSI U UHBIE BUJIBI YICOHOU
NesITeNIbHOCTH, TIPEelyCMAaTPUBAIOIIUE TPYIIOBYIO UITU
UHIUBHIYATbHYIO0 pPabOTy 00YyUYarOIIUXCs C MPENoaaBaTeIeM)

TBOpYecKas pabora (dcce)

3 CamocTrosTtenbHas pabora oOyuaromuxcst (BCero)

90

4 TIpomexxyTo4Hasi arTecTanus 00yJaromerocs

1 cemectp-
9K3aMeH
36 4.

3. YueOHO-TeMaTHYECKUI JIAH U COepP:KaHue AMCHUILIMHBI.

3.1 YueOHO-TEeMAaTHYECKHUH NMJIAH

Taomuma 4 - YueOHO-TeMaTHUECKUI TI1aH

Oo6mast TpyaoeMKOCTb 3aHATHI @®opMbl TEKYLIEro
TPYa0é (uac.) KOHTPOJIA U
MKOCTh NMPOMEKYTOYHOM
Pasnennbl u TeMbl (ecezo aTTecTalMu
= AU CHUILTHHBI yac.) ycneBaeMocTH
S~
: 10 3aHATHSIIM (01010
qi AyauTopH.
2 3aHATUS CPC
Z JIEKII. NpPaKT.
1 cemecTp
1. MatpuyHas ajaredpa
1-2 | 1.1 Marpuisl u onpeaeanuTenu 12 3 3 3]
NunuBunyansHoe
3 1.2. O6parHas marpuna. Paur 11 2 3 6
3aJaHueC
MaTpuUIlbl




Ne Hemesu n/m

Pa3gennbl 1 TeMBI
JUCHHUILIHHBI
0 3aHATHAM

Oomasn

TPyA0é

MKOCTh
(ecezo
yac.)

Tpya1oeMKOCTb 3aHATHH

(uac.)

DopMBbI TEKYLIEro
KOHTPOJIA U
NMPOMEKYTOYHOM
aTTrecTaluu
yCIEeBAeMOCTH

0P0

AyauTopH.
3aHATHUA

JICKII.

NPaKT.

CPC

1 cemecTp

2. CucreMbl JHHEHHBIX
YPaBHeHUH

2.1. Pemenue cuctem n
JUHEHHBIX anreOpandecKux
ypaBHCHI/Iﬁ C N HEU3BECTHBIMU
meroaoM Kpamepa u ¢ momoupro
o0paTHO# MaTpHIIEL.

11

2.2. Pemenue cucTeM JTMHEHHBIX
anredpanveckux ypaBHEHHUH
metozioM ["aycca

11

KonrtponbHas pabota

3. AHaJMTHYecKasi TeOMeTpusi
Ha IVIOCKOCTH

3.1. Ilpsimast Ha TIIIOCKOCTH.
Crioco0n! 3a1aHus.
OcHoOBHBIE 3a/1a4u.

11

MNunuBunyansHoe
3aJaHue

4, Beenenmne B aHAJIU3

4.1. Ilpenen ynucioBoOit
MOCJICZ0BATEIILHOCTH U TPEae
GbyHKIIH

11

4.2. HenpepbIBHOCTD (DYHKITUH

11

Kontponbshas pabora

5. InddepennnannHoe
HcUYMCIeHue PYHKIIUN OTHOM
nepeMeHHOM’

5.1. IlpousBomHas

12

10
-11

5.2. [IpuiioxkeHus: IpOU3BOTHOM

12

Konrtponbhas pabota

6. UuTerpanbHoe ucunciaeHne
(pyHKIHM 0XHOI MepeMeHHOoI

12

6.1. HeonpeneneHHbIN HHTETpaT

12

13

6.2. OnpeneneHHbI UHTETPAT U
€ro MPHUII0KEHUS

13

Kontponbshas pabora

7. JudpepeHunanbHbie
yPaBHEHHUS

14

7.1. Iuddepenumansaole
ypaBHEeHus | mopsiika

13

Konrtponbhas pabota




Oo0mas Tpya1oeMKOCTb 3aHATHH DopMBbI TEKYLIEro
TPyAoé (gac.) KOHTPOJIA U
MKOCTh NMPOMEKYTOYHOM
Pa3jiesibl U TeMbI (6cezo aTrecTauuu
= JUCHHUILIHHBI tmc.) ycneBaeMoCcTun
B 110 32AHATHAM (01010
5 AyauTopH.
e 3aHATHS CPC
2 JIEKII. NPaKT.
1 cemecTp
15 | 7.2. uddepenunansHbre 14 3 5 6
ypaBHEHUS 2 TIOpsiKa
8. YHKIUHN HECKOJIBKUX
nepeMeHHbIX
16 | 8.1. IIpoussoanbie u 13 3 4 6
muddepeHmansl GyHKIui
HECKOJIbKMX TIepPEMEHHBIX
17 | 8.2. DkcrpemMyM (GyHKIMH ABYX 13 3 4 6 Keiic-3aganue
TIePEeMEHHBIX
IIpomexxyTounas aTTecTanus 36 DK3aMeH
Bcero: | 216 36 54 90 36
3.2. Conep:xaHue 3aHATHI IO BUIaM Y4eOHOH padoThI
Tabnuma 5— Coxepxanue AUCITUTUITHHBI
No Haumenoanue paszaena,
n/m TEMBbI TUCIIUTLTAHBI Coepiaitie saHATIA
Cemectpl
Cooeporcanue 1eKyuoHH020 Kypca
1 Matpuunas aareopa
1.1 | Marpunsl, oneparuu Han | [lomstne wmarpunsl. Bupel  matpun.  Omnepanuyd  Hax — MaTpUIAMMU.
Matputiamu. Omnpenenutend, | Onpenenureny, UX CBoWCTBAa. MUHOPBHI M anreOpanyecKue JOTOITHCHUS.
HX CBOWCTBA. Brruucnenue onpenenutens. Teopema Jlannaca.
1.2 | O6parnass wMatpuna. Panr | OOparHas marpuna. Teopema O CyIIeCTBOBAHMM OOpaTHOW MaTpPHUIBI.
MaTpPUIIBI CBoiicTBa OOpaTHBIX MaTpUIl. OJEMEHTapHbIE TNPEoOpPa3OBaHUs HAJ
Matpuriamu. Panr matpurnpl. JInHelHbIe KOMOMHAIINNA CTPOK U CTOJIOIIOB.
Teopema o paHTe MaTpPHIIHL
2 Cucrembl JINHEHBIX
YPaBHeHUil
2.1 | Pemenue cucrem n JluneiiHble ypaBHEHHS M CUCTEMBI JTMHEHHBIX anreOpanvdecKux ypaBHEHUH.
JMUHEHHBIX anreOpandeckux | PemieHne cucteM n  JIHHEHHBIX —anreOpaWyecKMX ypaBHEHWH C n
ypaBHEHUH ¢ N HEW3BECTHBIMU 110 TIpaBmiry Kpamepa u ¢ momMonipio 0OpaTHONH MaTpHUIHL.
HEU3BECTHBIMU METOOM
Kpamepa u ¢ nomonisro
0o0paTHOM MaTpHIIBL.
2.2 Pemenwne cuctem nuHelHbIX | PemeHue cucteM m  JIMHEHHBIX —anreOpaMdeckWx ypaBHEHHWH C n
anreOpanvecKuX ypaBHECHUH | HEM3BECTHBIMH MeToAoM [ 'aycca.
MetoaoM ["aycca
3 AHanuTHYecKas




Haumenosanue paszzena,

ConepxaHue 3aHATHSI

/o TEMBI JUCIUIIIINHEI
reoMeTpHs Ha IJIOCKOCTH
3.1 | Ilpsimas Ha TITIOCKOCTH. ITpsamas Ha mockoctr. CocoObl 3a1aHus. YTod MEXIY ABYMsI IPSAMBIMU.
CriocoOb1 3a1anusl. VYcnoBus napaniaenbHOCTH U MEPIEHIUKYIAPHOCTH NpsAMBIX. PaccTosiHue
OcCHOBHBIE 3a/1a4H. OT TOYKH 1O IPSIMOM.
4 BBenenne B anann3
4.1. | Tlpenen uncioBoit HucnoBble OCIIENOBATENIBHOCTH U X cBoMcTBa. [Ipenen uncioBoi
MOCIIEOBATENIEHOCTH U nocienosatensbHocTH. [Ipenen pynknun. OQHOCTOPOHHUE MIPEIEIIBI.
npeaen QyHKIuH BeckoneyHo Mable BeMMYUHBI. beCKOHEUHO OONbLINE BETNYHHBL.
OcCHOBHBIE TEOPEMBI O Ipeaenax.
3ameuarenpHble Ipeaensl. HeonpeneneHHocTy.
4.2. | HempepsIBHOCT (QyHKIIMN HenpepsiBHOCTH QyHKIINH B TOUKe. TOUKH pa3pbiBa QYHKIHH U UX
kiaccudukars. OCHOBHBIE TEOPEMBI O HEMTPEPHIBHBIX (HYyHKITHX.
HenpepbIBHOCTB 37IeMEHTAPHBIX (YHKIIUH.
5 JMuddepenuuansuoe
HCYHUCIeHHe PyHKIMHU
OJIHOI1 IIepeMeHHO
5.1. | IIpousBoaHas Ornpexaenenue mpou3BoaHON. Cxema BBIYUCICHUS TPONU3BOTHOM.
OcHosHeble npaBwita aAuddepenupoans. [IponzBogHas ClIoXHON 1
oOpatHoOl pyHKkIMHU. [Ipor3BOIHBIC OCHOBHBIX 3JIEMEHTAPHBIX (hYHKIIHA.
HuddepennnpoBanue HESBHBIX U TApaMETPUICCKH 3aJaHHBIX (DYHKITHIA.
Jlorapudmmyeckoe auddepenmmponanne. [Ipon3BomHbIe BEICIINX
MOPSIKOB..
5.2. | Ilpunoxenus npousBoaHor | Bospacranue u yobiBanue ¢pyHKumid. DxcTpemyMm pynkuuid. Haubonsiee
W HauMeHblIee 3HaueHus (yHKIIMN Ha OTpe3Ke.
Beimyknocts ¢pyHknun. Touku nepern6a. AcuMOTOTH rpaduka QyHKIHH.
OO6mas cxema uccieoBanus GyHKIUN U TOCTPOEHHS UX TpaduKOB
6 HNHTerpainHoe
HCYHUCJIEHUE bynkumnu
O/IHOI1 epeMeHHO
6.1. | Heonpenenennsrit uaterpan | [lepBooOpasHas ¢pyHKIMS U HeonpeaedeHHbI nHTerpai. CBoiicTBa
HEOIPEeeJIeHHOro HHTerpaia. Tadnuia OCHOBHBIX HHTETPaJIOB.
HenocpencTBeHHOE MHTErPUPOBAHUE.
Meron 3amMeHBbI TepeEMEHHON. MeTo1 HHTErpUPOBaHUS 110 YacTsIM.
WHTerpupoBanue palMoOHAIBHBIX IpoOei.
6.2. | Ompenenennblii uaTEerpan 1 | [loHsATHE ONPEEICHHOTO HHTETPaIa, €r0 TEOMETPUIECKUH 1
€ro IPUI0KESHHS SKOHOMHUYECKHH cMbIc. CBOHCTBA OIpeieleHHoro nuTerpana. @opmyna
Hrrorona-Jletionuma. Teopema o cpennem.
3ameHa epeMeHHON M MHTETPUPOBAHHE 10 YaCTSIM B ONPEACICHHOM
uHTerpane. HecobctBeHHbIe HHTErpaibl. Beranciienune miomanei miocKkux
¢uryp. Berauciienre oo0bemMa Tena BparieHus.
7 JuddepeHuuajbHbie
YPABHEeHHUsI
7.1. | Juddepennmansapie 3anaun, npuBosmue K udhepeHnaIbHBIM YPaBHEHUAM. Y paBHEHHUS C
ypaBHeHus 1 nopsaka paszaersomMucs nepeMeHabpMA. O tHopoanble AuddepeHnaibHbIe
ypaBHeHUsl. JInHelHble ypaBHEeHUs. Y paBHeHue bepHyiu.
7.2. | JuddepenunansHbie VYpaBHEHNs, NOMYyCKAOLIUE TOHKEHUE NOopaIKa. JInHETHbIE OJTHOPOJHBIE

ypaBHEHUS 2 TTOpsIIKa

muddepeHnnanbHbIe ypaBHEHHUSI BTOPOTO HOPSAAKA C MOCTOSTHHBIMH
ko3 uumentamu. JInHelHsie HEOnHOPOAHBIE A depeHInanbHbIe




Haumenosanue paszzena,

ConepxaHue 3aHATHSI

/o TEMBI IUCIUILIHHBI
YPaBHEHHS BTOPOTO MOPSIIKA C TIOCTOSHHBIMU KO3 durmenramu.
8 LAY INTIN HECKOJIBKHX
nepeMeHHBbIX
8.1. | IlpousBoaHbIC U YacTHble TPOU3BOJHBIE, MX TeoMeTpuUyYecKuil cmbici. [IpousBogHas Mo
muddepeHunansl GyHKIUH HaIpaBJIE€HUIO U FPAJUEHT.
HECKOJIBKHX MEePEeMEHHBIX duddepenuupyemocts u nonueiid audpdepennman pynkuun. [Ipumenenue
nmoytHOTO mudepeHItnana K mpuOIKEHHBIM BEIYACICHUSIM.
YacTHble MPOU3BOJHBIE BTOPOTO TOPSIKA.
8.2. | DkcTpemyM (DyHKIMH ABYX OKCTpeMyM (YHKITHH JBYX TepEeMEHHBIX.

IIEPEMCHHBIX

YcnoBHbI 9kcTpemyM. Hanbomnpiniee 1 HanMeHbIee 3Ha4eHNs PYHKITUN B
3aMKHYTOW 00J1aCTH.

Cooepotcanue npakmuieckux 3aHAmMull

1 MarpuuHas ajareépa

1.1 | Onepanuu Hajg MaTpUAMU Onepauuu HaJL MaTpuiaMu. TpaHCIIOHUPOBAaHUE MATPHIL.

1.2 | Beuucnenue Briuucnenne  ompenenuteneid  MeromoM — Cappyca.  Brruncnenue
onpeneauTeneu ompenenauTeNel Mpu noMoIy Teopemsl Jlamnaca.

1.3 | HaxoxnaeHue oOpatHbIX | HaxoxxaeHue oOpaTHBIX MAaTpHIl. JIEMEHTapHbIC NMPeoOpa3OBaHUs HaJ
Matpull. Beruncnenue panra | Matpunamu. IlpuBeaenue martpulbl K CTyneH4aToMy Buay.Bberuucienue
MaTpUIBI paHra MaTpUIbL.

2 Cucrtembl JIMHENHBIX
YpPaBHeHUil

2.1 | Pemenue cucteM JMHEHHBIX | JIMHEWHbBIC YpaBHCHHS M CUCTEMBI JTMHEHHBIX alreOpanvyeckux ypaBHEHUH.
anreOpanvyeckux ypaBHeHUil | PemeHne cucteM n  JIMHEWHBIX —aireOpandyeckux ypaBHEHHH € n
MeroaoM Kpamepa u ¢ HEW3BECTHBIMU 110 TIpaBmiTy Kpamepa u ¢ moMoIipio o0paTHONH MaTpPHUIIHL.
MTOMOIIIbIO 00paTHON
MaTpHIIbL.

2.2 | Pemenwne cucrem nuHEeHHBIX | Pemenne cucreM m JUHEHHBIX anreOpaWyecKWX YpaBHEHHH C 1N
anreOpanvyecKkux ypaBHEHU | HEM3BECTHHIMHU MeToJioM [aycca.

MeroaoM ["aycca. Pewenue onHopoaHeix cucteM. @yHaaMeHTalIbHAA CUCTEMA PELLICHUN.

3 AHanuTHYECKAS
reoMeTpHs Ha MJIOCKOCTH

3.1 | PaznuuHbIe cITOCOOBI PasnuunbIe cr1OCOOBI 3a1aHNs TTPSIMOMN Ha TIIOCKOCTH.
3aJaHus IPSMON Ha Haxoxnenue yria Mmexxay AByMs IPSAMBIMH. Y CIIOBUS TApaJNIEIbHOCTH U
iockocT. Haxoxmenue MEPIEeHINKYISIPHOCTH MPSIMBIX
yriia MeXay AByMs HaxoxneHue pacCcTOSHUS OT TOUKH 10 MPSAMOH
npsmbiMu. HaxoxaeHue
paccTOosHUS OT TOUKH JI0
PSAMOI.

4 Beenenue B ananus

4.1. | HaxoxneHue npenaena IIpenen yuCIOBOI MOCIEOBATENEHOCTH U CIIOCOOBI €r0 BEIYUCICHHS.
YHCJIOBOM Haxoxnenue npenena GyHKiyu.

MOCIIETOBATENIEHOCTH 1 Haxoxnenne oqHOCTOPOHHUX TIpe1eloB. beCKOHeuHO MaJble BETUYHHBI.
npeaena GyHKIun CpaBHeHHe OeCKOHEYHO MaJlbIX. becKOHEYHO OOJbIINE BETUYHHBL.
PackpriTne HEONpEaeneHHOCTEH.
4.2. | Uccnenoranue QpyHkiuii Ha | MccnenoBanue QyHKIIMH Ha HENPepbIBHOCTh. HaxoxkIeHHE TOUEK pa3phiBa
HENPEpPBIBHOCTH ¢dyHKIMK 1 X Knaccudukanus. HenmpepbIBHOCTH (GYyHKIIMH HA HHTEPBAJIS
1 Ha oTpe3ke. Vcmonp30BaHne CBONUCTB (hYHKIIHN, HEMPEPHIBHBIX Ha
OTpE3Ke.
5 JunddepenuuanbHoe




Ne Haumenosanue paszzena,
ConepxaHue 3aHATHSI
/o TEMBI IUCIUILIHHBI
HcyucIeHue PyHKIMH
OJHOM MepeMeHHOM
5.1. | InddepenmupoBanne Haxoxmenne mpon3BOIHBEIX C UCIOIB30BAHMEM TAOIHITBI TPOU3BOIHBIX H
byHKIHIA npaswi auddepeHIpoBaHus.
HaxosxaeHue mpou3BOHBIX CIOKHON B 00paTHOH (pyHKIMHA.
HuddepennnpoBanue HEIBHBIX U TApaMETPUICCKH 3aJaHHBIX (DYHKITHI.
Jlorapudmuyeckoe auddepenuupopanue.
5.2. | Ipunoxenus npousBogHol | HaxoxmeHue npeaenoB GyHKIUi mo nmpasmity Jlomurars.
HaxosxaeHue mpoMeKyTKOB BO3pacTaHHs M yObIBaHUS QYHKIMH U TOUCK
skcTpeMyma. HaxoxieHue npoMeKyTKOB BBIITYKIOCTH, BOTHYTOCTH
rpaduka GpyHKIIMN ¥ TOUYeK mepernda. ACUMNTOTH rpadrka QyHKITIH.
HccnenoBanne QyHKIMIA ¥ MOCTPOSHHUS UX TPA(QUKOB.
6 HNuTerpaianHoe
HCYHUCJIeHUE byHkunu
OJIHOI1 IIepeMeHHO
6.1. | Heonpenenennsrit maTerpan | [lepBooOpasHas pyHKIMS 1 HEONpeIeIeHHBINH nHTEerpan. CBOWCTBA
HEOIPEeeIeHHOro HHTerpana. Tabnuia OCHOBHBIX HHTETPAJIOB.
HenocpencTBeHHOE HHTErPUPOBAHUE.
Meroa 3ameHbI epeMeHHOW. MeTo1 HHTErpUpOBaHUs O YacTsIM.
WHTerpupoBanre paiMoHaIbHBIX IpoOeH.
6.2. | Ompenenennslii uaTerpan u | [loHsTHE ONIpeeICHHOTO HHTETpaNa, €r0 TEOMETPUICCKUH 1
€ro MPUIOKEHUS SKOHOMHUYECKUH cMmbica. CBOMCTBA ONpEeNIeHHOro nuTerpaia. @opmyna
Herorona-Jletionuma. Teopema o cpenHem.
3aMeHa [epeMEeHHON U MHTETPUPOBAHME 110 YaCTAM B ONPE/ICICHHOM
uHTerpane. HecobctBeHHbIe HHTErpanbl. Berancienue miomaneil miockux
¢uryp. Beraucienre oo0bema Tena BpaieHusl.
7 Auddepennuanbubie
YpaBHeHUs!
7.1. | JnddepenunansHbie 3agauu, npuBosmye K TuddepeHInaNIbHbIM YPaBHEHUAM. Y PaBHEHUS C
ypaBHeHus 1 mopsaka pazaersomuMucs nepeMeHabpIMA. O THOpoaHbIe AuddepeHIratbHbIe
ypaBHeHUs. JIMHENHHbIE ypaBHEHU. Y paBHEHUE bepHyIun.
7.2. | Juddepennmansapie YpaBHEHHs], JOIYCKAIOIINE IOHMKEHUE TopsAAKa. JINHEHHbIE OTHOPOHBIE
ypaBHEHUS 2 TIOpsAKa T pepeHnnalbHbIe YPaBHEHHS BTOPOTO MOPSIKA C TIOCTOSTHHBIMU
ko3 uumentamu. JlnHerHsie HEOnHOPOAHBIE AU depeHanbHbIe
YpaBHEHHUSI BTOPOTO MOPSIKA C TIOCTOSIHHBIMU KOA(UIIHEHTAMH.
8 DyHKIMH HECKOJIBKHX
nepeMeHHbIX
8.1. | IIpouzBomHbIE U YacTHble NPOU3BOJHBIE, UX IeOMETpHUYecKHil cMbici. IIpousBoxnas mno
muddepeHunans GyHKIUI HaIpaBJICHUIO U FPAJUEHT.
HECKOJIbKHX TIEPEMEHHBIX Juddepennmpyemocts 1 nonHbIH auddepernman GpyHkinun. [Ipumenenne
moJIHOTO JuddepeHiinaia K IpUuOIMKSHHBIM BbIYHCICHHSIM.
YacTHble TPOM3BOAHBIE BTOPOTO MOPSIKA.
8.2. | DkcTpeMyM GYHKIMH ABYX DKCTpeMyM (QYHKIIHH JBYX ITEPEMEHHBIX.

MEPEMCHHBIX

VYcnoBHbIii skcTpeMmyM. Hanbonbiiee 1 HauMeHblIee 3HaueHU QyHKIHU B
3aMKHYTOW O0JIACTH.




4 Ilopsaaok OUHEHUBAHHS YCNEBAeMOCTH H C(OPMHPOBAHHOCTH
KOMIIETEHIHI 00y4alIerocss B TeKyumed U MpoMeKYTOYHO! aTTeCTaAluM.

JIJ1s1 TIOJIOKUTEIILHOM OLEHKH IO Pe3yJIbTaTaM OCBOCHHS JUCIUILIUHBI 00yUYaIONIeMYCSTHEOOX 0TIMO
BBHITIOJTHUTHh BCE YCTAHOBJIGHHBIC BUJBI yueOHOU paboThl. OleHKa pe3yslbTaToB padOThl 00ydYaKOMIErocs B
Oamnax (o BUIaM) MpUBeACHA B TabmuIe 6.

Tabmuua 6 - BamibHO-peWTHHIOBasl OIEHKAa PE3Yy/IbTaTOB Y4eOHOH paboThl 0OydYaroUIMXCs IO
Busiam(bPC)

1 cemectp
VYuebOnast pabora |Cymma  |Bumsl u pe3yabraTs OueHka B aTTecTaluu Bans
(BUIBI) OammoB  |yueOHOM pabOTHI (17 menenn)
Texymas yueOHas |60 KonTponbHbIe paboThI 3a omay KP ot 410:8 6annos
pabota B cemecTpe (3amura KOHTPONBHOM 46anma (mOporoBoe 3HAYCHNUE) 20- 40
paboThI) 8 6ayuToB (MakCHMaJIbHOE 3HAYCHUE)
(5 pabor)
WunuBuayansHoe 3a onqno U3 ot 410:8 6anmoB 8-15
3ananue (2 3a7aHus) 46ana (MOporoBoe 3HAYCHHUE)
8 6atoB (MakCHMaNbHOE 3HAYCHHE)
Keiic-3amanue 20a1110B (TIOpOTOBOE 3HAYCHHE) 2-5
5 6autoB (MakCHMaJIbHOE 3HAYCHUE)
Hroro mo Texyuieii padore B cemecTpe 30 -60
ITpomexyrounast |40 Pemenue 3anaun 1. 5 0a10B (TOPOTOBOE 3HAUCHUE) 5-10
aTTecTanus 10 6ann0B (MakcUMaIbHOE 3HAUCHHUE)
(’K3aMeH) Pemenue 3amaqn 2. 5 6ay10B (TOPOTOBOE 3HAUCHUE) 5-10
10 6ans0B (MakCUMaJIbHOE 3HAYCHHUE)
Bomnpoc 6unera Nel 5 6annoB(moporoBoe 3HaUEHHE) 5-10
10 6ann10B (MakcuMaIbHOE 3HAUCHHUE)
Bomnpoc 6mnera No2 5 6a10B (TOPOTOBOE 3HAUCHUE) 5-10
10 6ansoB (MakCUMalIbHOE 3HAYCHUE)
HToro mo npomMekyTo4HoO# aTTecTaluu (3K3aMeHy) 20-400.
CyMMapHasi OlleHKa 110 JHCHHIIHHE: CymMa 6atoB TeKymie u mpomexyrouHoit arrectaiman 50 — 100 ©.

S MarepuajibHO-TEXHUYECKOE, MIPOrPAMMHOE U Y4eOHO-MeTOAUYeCKOe
o0ecreyeHre TUCIUTIMHBI.
5.1 YueOHas auTeparypa

OcHoBHasi yueOHasi JiuTepaTypa

1. Pyabik, b.M. Jluneiinas anreOpa [DnekTpoHHBIH pecypc]: yueOH. mocobue / B.M. Pympik —
OneKTpoH. TekcToBble AaH. — MockBa : MH®OPA-M, 2013. — 318 c¢. — Pexum pgocrymna:
http://znanium.com/bookread2.php?book=363158

2. Marematndecknii aHaim3. Teopus W mpakTtuka [DIeKTpoHHBIA pecypc] :  YdeOHOe mocobOue /
[MunavyeB B.C., - 3-e u3a. - DnexrpoH.TekcToBbie naH - M.:HUI[ UH®PA-M, 2015. - 351 c. -
Pexwum noctyna: http://znanium.com/bookread2.php?book=469727

JlonoJiHuTeIbHASL yUeOHAasA JInTepaTypa

3. Iepmner B.I'. Maremaruyeckuii aHanu3 [DJIeKTPOHHBIA pecypc]: cOOPHHK 3a1ad C peIlICHUsIMU:
VYuebHoe mocobue / B.I'. llleprnes. - DnekrpoH.TekcToBbie nan - M.: HUI] UHDPA-M, 2013. - 164
c. — Pexxum moctyna: http://znanium.com/bookread2.php?book=342088

4. Ilepmnes, B.I'. OcHOBBI TWHEWHON anreOphl U aHATUTUICCKON T€OMETPUHU [ DIEKTPOHHBIN pecypc:
yueOH. mocobue / B.I'. lllepmiaeB — DneKkTpoH. TekcToBbIe AaH. — Mocksa : UHOPA-M, 2014. — 168



http://znanium.com/bookread2.php?book=363158

c. — Pexum nocryna: http://znanium.com/bookread2.php?book=318084

5. MunuBuayanpHBIC 33aHU M0 BHICIIEH MaTeMaTuKe: [DIeKTpOHHBINA pecypc]: yueOH. mocodue. B 4
4y, Y. 1 Jlunelinas u BekTOpHas anreOpa. AnanuTudeckas reometpus. JuddepenmmansHoe
ucuncineHne QyHKIui oqHoi nepemerHoi / A.Il. PsOymko [u np.]; mox o6m. pea. A.Il. PsOymko —
7-¢ u3n. - DIEeKTPOH. TeKCTOBbIe AaH. — MuHck : Bem. mk., 2013. — 304 c. — Pexxum gocryma:
http://znanium.com/bookread2.php?book=508859

6. bBoprakosckuii, A.C. Jluneitnas anrebpa u ananutudeckas reomerpus. [Ipaktukym [DnexkTpoHHBIH
pecypc]: yuebn. mocobue / A.C. boprakoBckuii, A.B. [lanTeneeB — DJIEKTpOH. TEKCTOBBIC JaH. —
Mocksa : NH®OPA-M, 2015. - 352 C. - Pexum JIOCTyTaA:
http://znanium.com/bookread2.php?book=476097

7. Sumenés, JI. T. Beicmmas marematuka [DnektpoHHbld pecypc]: yueOHuk / JI. T. Sumenés. -
DJIIeKTpOHHBIE TEKCTOBBIE JaHHbIe. - MockBa : PUOP : Uudpa-M, 2013. — 752 c. - Pexxum gocryma:
http://znanium.com/bookread2.php?book=344777

8. 3ummna, O. B. Bricmas maremaruka [ DeKTpoHHBIN pecypc] : yueoHoe mocodue / O. B. 3umuna, A.
N. Kupwnos, T. A. CanpHukoBa ; nox pex. A. U. KupumnoBa. — DIEKTpOHHBIE TEKCTOBBIE
nagaele. —  MockBa ®uzmarnur, 2006, — 368 c¢. - Pexum  pocryna:
https://e.lanbook.com/book/59344

9. Bpricmas maremaTuka [OneKTpoHHBINH pecypc] : yuebHoe mocodbue / T. A. Kysnenona [u ap.]. —
DJNIeKTPOHHBIE TEKCTOBBIC AaHHBIE. — MockBa : ®usmariur, 2009. — 168 c. - Pexxum nocryma:
https://e.lanbook.com/book/2294

10. XopommmioBa, E. B. Beiciiast matremaruka. JIGKIUM U cCeMHHAPHI [ DNEKTPOHHBINA pecypc] : yueOHoe
nocobue I akagemuuyeckoro OakanaBpuata / E. B. XopommunaoBa. — DIeKTpOHHbIE TEKCTOBBIC
nmaHHbie. — Mocksa : FOpaiit, 2019. — 451 c. - Pexxum gocryma: https://urait.ru/catalog/429143

5.2 Ilporpammuoe u wuH(MOpPMAIMOHHOE o0ecleyeHHue OCBOEHUS
AMCUMILIAHBI.


http://znanium.com/bookread2.php?book=318084
http://znanium.com/bookread2.php?book=508859
http://znanium.com/bookread2.php?book=476097

YyebHble 3aHATUA N0 ANCLMMNANHE NPOBOAATCA B yYebHbIX ayauTopuax HOU KemlY:

HawnmenoBaHue ToMemeHni 1ist
MIPOBEJICHHS BCEX BHJIOB YUCOHOM
JIeSITEIIbHOCTH, TIPEAYCMOTPEHHOMN

[epeveHs OCHOBHOTO 00OPYIOBaHUS,
y4eOHO-HarJISTHBIX TTOCOOUI
1 WCIIONI3yEeMOT0 POrPaMMHOTO

Anpec (MECTOTIONIOKECHHE)
MTOMEILEHUH [T TPOBEJICHHS BCEX
BUJIOB YUeOHOH JIeSITeTHbHOCTH,

y4eOHBIM IIAHOM, B TOM YHCIIC obecrieyeHust MPEeayCMOTPEHHON Y4eOHBIM
MOMEIIICHUSI JTS1 CAMOCTOSITETbHON TUTAHOM
paboTHI
603 Yuebnas ayTUTOPHS 11| Criennamu3upoBaHHas (yueOHnas)|654079, KemepoBckas o6macTs, T.
MIPOBEICHMUS: Mebeb: JOCKa MeJIoBasi, CTONbI, CTyNbs. |HOBOKy3HEIIK, p-KT
Mertannypros, 1. 19
- 3aHATHI JICKIIMOHHOTO THIIA; OOopynoBanue  Ansi  MPE3CHTAIUU
5 yueOHOrOo Marepuana: MepeHOCHOe -
- 3aHSITHI CEMMHAPCKOTO|yunGue ykpaH, MPOEKTOP.
(TIpakTUYeCcKOoro) THIIA;
Hcnonb3zyemoe MPOTPaMMHOE
T TPYHIOBBIX M HHAMBHAYAILHPIX oGecneuenne: MS Windows (Microsoft
KOHCYNBTALHH, Imagine  Premium 3 year 1o
) TeKymero KOHTPOIIS " CyONUIICH3SMOHHOMY  A0ToBOpy  Ne
POMECY TOTHOM ATTECTAIAM. 1212/KMP ot 12.12.2018 r. jno
12.12.2021 r.), LibreOffice (cBoGomHO
pacnpoctpansemoe I10), FoxitReader
(cBobomHO  pacmpoctpansemoe  [10),
Firefox 14 (cBOOOIHO
pacnpoctpansemoe 110).
Wnteprer ¢ obecrieueHueM JaocTymna B
OUOC.
5.3 CoBpeMenHble TnpodecCHOHANIbHbIE  0a3bl  JaHHBLIX H

HHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI.

1.

6 Unbie cBeneHust 1 (UJ1M) MaTePHUAJIbI.

OOmepoccuiickuii MaTeMaTHueckuii nopran (MHpopMaoHHas cuctema) http://www.mathnet.ru/

6.1.1lpumepHbIe TeMBbI MUCHMEHHBIX YU4eOHBIX Pa00T
6.1.1. UapuBuayaabHoe 3aqanue 1o Teme « Marpuynas aaredpa»

1. Beraucnuthb ONpCACIINTCIIb:

2. JIokasaTb TOX/IECTBO:

1 b b?*=(b-a)c—a)c-h).

3
1]

-2 -5 -1 3 42

2 -5 9 1

3 -1 5 -5 )

2 18 -7 -1 ¢ °©

3. Haiitu 3HaueHune mHorowieHa f(X) ot MmaTpuirsr A:
1 -2

f(x)=3x>—-2x+5, A={2 -4
3 -5

2

4. Pemuth MaTpuyHOe ypaBHeHue. CaenaTh MPOBEPKY.



http://www.mathnet.ru/

1 3 -1 3 0
X =

2 5 1 2 -1

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. KourpouabHas padora no teme «CucremMbl JUHEHHbIX YPABHEHUIH»

1. Pemuth crucreMy JMHEHHBIX YpaBHEHUMA: 2. PewuTh cucTteMy JIMHEHHBIX ypaBHEHUI METOAOM
I'aycca.
a) meronoM Kpamepa; HaiiTu obuiee peuienue, 4acTHOE, clieiaTh IPOBEPKY.

0) metoniom ["aycca;

B) MIPH ITOMOIIH 00PATHOW MAaTPHIIbI.

2X, =X, +3X, - X, + X, =3
Xy +2X, + X =5 | 3x, +4X, - X, +4X, =2
2X, +3X, +X; =1 S X, +5X, -4X,+5X, - X, =-1
2X +X,+3X, =11 |4X, +9X, -5X,+9X, - X, =1

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

VYpaBHeHue ogHOM U3 cTopoH kBajpaTa Xx+3y—5=0. CocTaBUTh ypaBHEHUSI TPEX OCTAIBHBIX CTOPOH
kBajapata, eciii (-1;0) — Touka mepeceueHus ero AuaroHae.

JlaHbl ypaBHEHUS OJTHOM U3 cTOpOH 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.

VYpaBHeHHs IByX CTOPOH mapaienorpamma x+2y+2=0 u x+y=0, a ypaBHeHHE OJHOI U3 €ro IuaroHaneu
x+2=0. HaiiTi koopAMHATHI BEPILIMH NapasuieIorpaMma.

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

Hansl Bepmunst A(1, 1), B(2, 3), C(4, 1) tpanertuu ABCD (AD || BC). M3BectHO, uto auaronaim
Tpanenuy B3auMHO NepIEeHANKYIIpHbL. HaiiTu koopauHaThl BepminHbl D 3T0i Tpanenuu.

6.1.4. KonTpoabHas padora no teme «Ilpenen. HenmpepbIBHOCTB)»

X—2 3 . sinX—cos X
Haiitu npenensr:a) lim — ;0) lim X=X g 1M ;
xo2 X _3x 427 xow 1-3x3 X_,% cos2x '

~1 X2
Uccnenosats KU HA HEIIPEPBIBHOCTH: a) Y = o)y= i
by pep )Y="7—,0Y X< 2



32-x

+27F
X2 +5

B) Y=

6.1.5. KontpoJsbHas padora no reme «InddepenuuanbHoe HcHncieHue»

UccnenoBate MeTomamu audGepeHIIaIbHOTO UCYUCIICHHS cienytonme (QyHKIUU W, UCIOJIB3YS

pe3yabTaThl UCCIIEAOBAHUS, TIOCTPOUTH UX TPAYUKH.
2
X®—2X+2 . 2% — X2
DYETo AT

6.1.6. KoutpoibHasi padora mno Teme «HHTerpasbHoe wucyucjieHue QYHKIUH OTHOM
nepeMeHHON»

|. HaitTu unTEeTrpans:

(arccos x)? —
) [——

V1-x?

X+2 ) J- 2x* -3x -1 i
(Xx—4)(x-3)x

1) j(2—4x)sin2xdx; dx; 3) I

X% +X+3

Il. Beruuciaurs:

'[\/_+1 : 2. .([e&dx.

I11. Haittu nnomaas Gurypsl, orpaHUu4E€HHON JTMHUSIMHU:
2 1 2
y=Xx"+1, y:Ex , Yy=5.

IV. Haiitu 06beMm Tena, MoJlydeHHOT0 MPHU BpallleHuu GUTYpbl, OTPaHUYECHHOMN JIMHUSAMU:
x=y?% x=1, y=0.(0X, QY).
6.1.7. KonTpoabHasi padora no teme «JIupdepeHunanbHbie ypaBHeHHD)

Pemmnts ypaBHeHUs:

1. xyy' =1—x2. 6. y' —ysinx = y’e®*. 10.y"—4y'+13y =0.
’ 2 1 " 1 " ’ 3x
2.xy'+y=y%, y@)==. 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.

a.y=-""7 8. y"+2yy'=0, y(0)=2, y'(0) =—4.
X
’ y X+1 " !’
5y -——=——. 9.y"—-2y'-3y=0.
X X

6.1.8. Keiic-3ananueno reme «IkcTpeMyM GyHKIHHU ABYX MepeMeHHbIX)»



Keiic-3aganmue:

B npornecce npou3BoJCTBa UCHOB3YIOTCA ABa BUJA pecypcoB: kanutan K u tpya L. dyHkuus
0.5 505
Bbiycka umeer Bun £ = aK "L, na apenny (poHI0B (Kamnuraia) u oOIiaTy Tpyaa BbiaesieHo 60 y.e.,
CTOMMOCTb apeH/1bl €IMHUIBI (POHIO0B paBHa 3 y.€., cTaBKa 3apaboTHON 1iaTel 4 y.e.llpu kakom

3Hauenuu K gocturaercs HanbosbMii 00beM BbITyCKa?

6.2. IlpumepHbIe BONPOCHI U 3aJaHMsl / 32a4U JISI MIPOMEKYTOYHOH
arrecTaluu

Cemecmp 1
Ta6auna 8 - [IpuMepHbIe TeopeTHYECKHE BOMPOCHI U MPAKTHYECKHE 3aJaHUSIK IK3aMEHY
Pa3zpnesnsl u Tembl IIpumepuslie IIpumepHbIe IPAKTUYECKUE 3aJaHUS
TEOPETUYECKHE BOIPOCHI
1. MaTpuyHas anaredpa
1.1 Matpwurrsl, 1. Marpumpl, BUIBI 1 2 -3
orepaiyy Haj MaTpHIL .
MaTpHIIAMH, 2. Onepauuu Hax 1. Haiitu Mmarpuny I=FABC-3E, e A=|1 0 2],
Onpeaenureny, UX MAaTpHLIAMHU. 4 5 3
CBOWCTBA. 3. CnoiicTBa
ONpEAECTUTENCH. 1
B=|2|, C=(2 0 5), E-enunuunHas MaTpuia.
1
2. BpuucnuTh onpenenuTens MaTpUIB A
1 -2 3
A=|2 -4 1|
3 -5 2
3. Borumcnuth onpeaennuTens:
-2 -5 -1 3
2 -5 9 1
3 -1 5 -5
2 18 -7 -10
1.2. O6paTHas 4 OOpartHas MaTpuLa. 4. Haiitu matpuiy B=11.(A-1)/+A/,
Marpuiia. Panr Teopema o 1 -2 3
MaTpHIIbI CYILIIECTBOBAaHUHU
00paTHOH MaTpULBI. A=|2 -4 1|
5 DnemenrtapHble 3 _5 2
npeoOpazoBaHUs
MaTpHibl. Parr 5. Haiitu panr maTpuus! A:
MaTpHIIbI, €T0 1 3 -2 0
BBIYUCIICHUC. 3 —-1 5 4
2 -4 7 4
3 -1 5 4
2. CucreMbl JIMHEHHBIX YPABHEHHUIA
2.1. Pemenne cucremn | 6 Cuctembl TUHEHHBIX 6. PemuTsb cucteMy JIMHEHHBIX YpaBHEHUH METOJOM
JTMHEHHBIX aIre0panvecKux Kpamepa u ¢ noMonpo o0paTHol MaTpHLBL




anredpandIecKux YpaBHEHUH. X, +X,+2X,=-1,
ypaBHEHHII ¢ N 7 Pemenue cucrem _

N 2X, - X, +2X, =4,
HEU3BECTHBIMHU JTUHEHHBIX
metonoM Kpamepa u ¢ YPaBHEHUH METOZIOM AX,+ X, +4X, =-2.
MOMOIIBI0 0OpaTHOM Kpamepa.
MaTpPHIIBI.
2.2. Pemienue cucrem 8 Pemenwne cucrem 7.  Pemuth cuctemy merojoMm [aycca, HaliTu oOriee
m JTUHEHHBIX JTUHEHHBIX pelIeHre. 9acTHOe, CIeNIaTh IIPOBEPKY.
anreopanvIecKux YPaBHEHUI METOIOM X 1+ 2X ) — 3X 3+ X 4= 3X 5= 2,
YPAaBHEHUI C n I'aycca. _
HEU3BECTHBIMU 9  OpHOpomHEIE 2, — X+ Xy = 4K+ Xg =1,
MeroaoM ["aycca. CHUCTEMBI JINHEWHBIX 3X;+X, -2X;-3X,-2X5=3.

YpaBHEHUH.

3. AHAJTUTHYECKAs reoMeTPHUs HA MJIOCKOCTH

3.1. lpsimas Ha
m1ockocTh. CrocoOb!
3amanns. OCHOBHBIE
3a1a4u

10

1

YpaBHeHUE PsIMO ¢
YTJIOBBIM

KO3 HUITUCHTOM,
oO1miee ypaBHEHHE
MpsIMOii, ypaBHEHUE
MPSAMOMN, MPOXOAAILIEH
yepe3 OHY U JIBE
3a/laHHbIe TOYKH.
Yron Mexny IByMs
MIPSIMBIMH Ha
IJIOCKOCTH. Y CIIOBUE
MapauIeIbHOCTH U
MIEPIICHIUKYIIPHOCTH
JIBYX TIPSIMBIX.

8. Hamucath ypaBHEHHS TPSAMBIX, TMPOXOASIIUX
Yepe3 HAYaslo KOOPIHMHAT MOJ YriioM 45° K mpsmoit
y=4-2X.

9. Cpemn  mpsMBIX
MEPIEHINKYISPHEIE.
a) x-2y+3=0;
0) -2x+4y+5=0;
B) -2X+Yy-3=0;

HalTW  OapajulelibHble U

4. BBenenue B aHAJIU3

4.1. IIpeaen 4ncioBoit
HIOCJIEI0BATEIBHOCTH U
npeen QyHKIUI

12

13

14

Yucnosas
ITOCJIEI0BATENLHOCTE
U ee Tpeed.

[Mpexnen ¢pyHKIUM.
OCHOBHEBIE TEOPEMEI O
mpesernax.
Beckoneuno Maiblie u
0OECKOHEYHO OOJIbIINE
BCIIMYMUHBI, UX
CBOIICTBA.

10. Haiitu npesensr:

. X2 —x—6
lim———
X—3 X—3

. 32 +2x—1
lim

3 2
X=0 5y® X" +4x+3

3x2
Iim(1+i2J
X—>00 X

11 1 1
lim—+—+ -+ ——
x%oo[]uz 2-3 n-(n+1)}

4.2. HenpepbIBHOCTH
(GyHKIUH

15

16

HenpepsiBHOCT
(yHKLIUH B TOUKE U
Ha MHO>KECTBE.
Touku pa3psiBa
byHKIHH.

11. UccnenoBarh GyHKIMU HA HEMIPEPHIBHOCTb:

x+4, x<-1
f(x)=4x"+2, —-1<x<1
2x, x>1

12. UccnepoBaTb Ha HENPEPBHIBHOCTH (QYHKLUUIO U
OIIPEIEIUTH THII TOUCK pa3phiBa, €CIM OHU €CTh
Y2-x 1

=42y =—
y X% +5 y X2 —3x+2




5. luddepennuaibHoe ucuuciaeHne GPyHKIUU OTHOI mepeMeHHOi

5.1. IpousBoHas

17 Ompenencure
MIPOU3BOIHON B
TOUKE.
T'eomeTpuyeckuii
CMBICJI TIPOU3BOIHOM.

18 T[Ipou3BojHAS CYMMBEI,

MIPOU3BECHUS,
YaCTHOTO JABYX
GyHKIHN.

19 TIlpousBoaHas
CIIOKHOH (QYHKITNH,
HESIBHOUM ()yHKLIUH,
CTEIEHHO-
ITOKAa3aTeILHOM
GbyHKIHN.

13.

14.

—2X+5

HYXHO
ObLIa
MIEPBOTO

2
B kaxoii Touke mapabobl y=x
MPOBECTH  KacaTeNbHYIO, YTOOBI
MEPIEHANKYIIIpHA OmccekTpuce
KOOPIWHATHOTO yria.

Hatitu npousBogHbIC (yHKITVH:

y=3/x>-x°

OHa

y=19°_
y =2"".sinx
y =(sinx)*

5.2. lpunoxeHus
MPOU3BOIHOMN

20 IlpuzHaku
BO3pACTaHUsI U
yObIBaHUS (HYHKITHH.

21 DxctpeMyM GYHKIHH.

Heob6xomumoe
yCIIOBHE,
JIOCTaTOYHEIE
YCIIOBHS SKCTPEMyMa
¢GbyHKIHN.

22 BHITyKIOCTh U
BOTHYTOCTb Tpaduka
¢yukimu. Touku
neperunoa.

23 AcumnroTsl Tpaduka
dynaxmm. OOmas
cXeMa UCCIeJOBaHHS
byHKIHH.

15.

16.

17.

UccnenoBath Ha MOHOTOHHOCTh M HAWTH TOYKH
sKcTpeMyMa (pyHKITHH:
X

1-x* -
x> —2X+2
x-1 .
HccenenoBars Ha BBITYKIOCTb, BOTHYTOCTh Y HAWTH
TOYKH TIepernda HyHKITIH:

y:

= X
1-x°
HccnenoBate  MeTomamu AU epeHIIHaIbHOTO

HUCYHCIIEHUA CIIEAYIONIUE (1)yHKI_II/II/I U, HUCIIOJIb3YyA
PE3YIbTATBI UCCIICAOBAHUA, TIOCTPOUTH UX Fpa(bI/IKI/I:
y X 1
- 2 _ al—Xx
1— ; y =€

6. UuTerpanbHoe ncunciaenne GyHKIMU OAHOM MepeMeHHOT

6.1. HeonpeneneHHsbIit
UHTETPa

24. TlepBooOpa3Has
dbyHKIMH 1
HEOIPEIEICHHBIN
nHTerpan. CBoicTBa
HEOTIPEIETIEHHOTO
WHTErpaa.
HenocpencreenHoe
HWHTErPUPOBAHHE.

25. Meto 3aMeHBI
[IEPEMEHHOM,
WHTErpUPOBaHHUE IO
YaCTSIM.

26. MHTerpupoBanue
paurOHANBHBIX APOOEH.

18. Haiitu unTerpas:

x3+2x—3J;d
=5
I 1—cos x

(x —sin x)?
j (3x + 4)e¥dx
I X+ 2

-—;————dx
X°+X+3

I 2X°—-3x -1
(x=4)(x—3)x

6.2. OnpeneneHHbIi
HHTErpa U ero
MPUTOKCHUS

27. OmpenencHHBINA
WHTETPAJI, €r0
T€OMETPUYECKUN CMBICII.
CBoJCTBa ONPENIENEHHOTO
UHTErpaja.

19.BerunciuTh:

5
. 2. 1 _v3dy -
IJ}+1 !x 1-x7dx:




28. ®opmyna HerotoHa-
Jleiitbnuua.

29. ITnomanp mIOCKOM
¢burypsl.

30. O6bem Tenma
BpAILICHHSI.

In2
J‘ ve* —1dx
0
20.Haiitu miomanp GUTrypsl, OrpaHHYCHHON JTNHUSIMU:
1
y=x>+1, y:Exz, y=5.
21.Haiitn 0o0beM Tena, MOMYYEHHOI'O TPHU BpalCHUU

_ 2
(GUrypbl, OrpaHUYEHHON JMHUIMU: X=y  x=1
y=0_0x, ov).

7. IuddepeHunanbHbie ypaBHeHHSI

7.1.
Huddepennmanpabie
ypaBHeHus | mopsiaka

31. duddepenumnansusie
ypaBHEHHUSI €
Pa3aeISIOIINMHCS
MepEeMEHHBIMH.

32. OpHOpOIHBIE
mudepeHaTbHbIe
ypaBHEHHUS MIEPBOTO
TOpSIKA.

33. Jluneiinolie
mddepentmansHbe
YpaBHEHHUS IIEPBOTO
MopsIIKa.

22 .Pemuth nuddepeHnuanbHple ypaBHCHNUS:

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

Xy’ =1-x*

7.2.
Huddepennnanpaplie
ypaBHEHUS 2 TIOpsAKa

34. Jluneiinbie
OJTHOPOJTHBIE
TudepeHIaTbHbIC
YpPaBHEHHUS BTOPOT'O
MopsijIKa.

35. Jluneiinbie
HEOJIHOPOTHBIC
nuddepeHIaabHbIC
YpaBHEHUS BTOPOT'O
MOPs/IKa ¢ IOCTOSTHHBIMU
KOX(PUITHMEHTAMH.

23.Pemnth nuddepeHnnanbHele ypaBHEHNUS:

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

8. PYHKUUM HECKOJIbKHUX NepeMeHHbIX

8.1. IIpousBoaHbBIE U
nuddepeHnanst
(YHKIUH HECKOIBKUX
MIEPEMEHHBIX

36. YacrHble
MIPOU3BOAHBIE, HX
FEOMETPUYECKHM CMBICIL.
37. IlpousBoHas 1o
HanpasJieHHIo. | paaueHt.

24. HaiiTi 9aCTHBIE IIPOM3BOIHBIE IEPBOTO M BTOPOTO
MOPSIIKOB
— 212 :
Z=X"+y —9xy+27;
Z=X+2y° +1;
25. Haiitu npou3BoAHbIe CIEAYOMUX QYHKIUN B TOUKE

M B HanpaBieHUM BekTOpa 71 .
u(x,y, ) =x*+y* -2, M(1,-1,2), 1 (1,2,-2)

8.2. DkcTpemym
(hyHKIUY TBYX
NEPEMEHHBIX

38. DkcTpeMyM GyHKINH
JBYX MEPEMEHHBIX.

39. YCIOBHBIH OKCTPEMYM.

26. HaiiTu sxcTpeMyMbI CleayOMUX QYHKIUH:

z=y?—x*+ Xy — 2x — 6y
2= yVx -y —x+ 6y

27. VccnenoBaTh (pyHKIIMK Ha YCIOBHBIN 9KCTPEMYM:

1
Z =—+—; Opu x+y=2;
Xy




Z=X—V;npux°+y’=1;

IIpomexyTouHast
aTTeCcTalus - IK3aMeH

CocraBHTeb: FDI/IZ[‘II/IHa BB, JOICHT Kad)ellpbl MAaTCMAaTHUKHU, d)I/I3I/IKI/I H MaTCMaTH4YCCKOIO

MOJCINPOBAHUA




