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1 Ieab TUCHUATIITHHBI

B pesynprare OCBOEHUS [aHHOM AUCUUIUIMHBI Y

oOydaromerocsi JOKHBI OBITh

chopMUpOBaHBl KOMIIETCHIIMM OCHOBHOM MPOQECCHOHAIIBHOW 00pa30BaTeIbHONW MPOrPaMMBbI

OakamaBpuarta (nanee - OIIOIT): VK-1.

(I)opanyeMLIe KOMIETCHIINU, UWHAUKATOPbI JOCTHXKCHUSA KOMHeTEHHHﬁ, 3HAHHH,

YMEHUHA, HABBIKH

Tabnuma 1 - UnaukaTopsl JOCTHKEHUS] KOMIETSHIIUN, (DOpPMUPYEMBbIC TUCITUILINHOM

Kon n nazBanue | MHAMKATOpHI JOCTWKEHUs | 3HAHUA, yMeHUs, HaBbIkK (3YB),
KOMITETEHIIUHT KOMIIETEHIIHH, dbopMupyeMbIe TUCITUTUIMHON
3aKperyICHHbIE 32
JUCHUILINHON

YK-1 Cnocoben | YK-1.5 Nwmeert | 3naTh:

OCYLIECTBIISATh MPaKTUYECKUI OnbIT | ¥/ OCHOBHbIE  (aKThl, KOHLEIIUH |

TIOUCK, MpeICTaBICHUS OPUHLIMIIBI ~ MaTeMaTHYeCKOro  aHalu3a,

KPUTHYECKUM uHpOpMAIUK C TIOMOIIBIO | AreOphl u reOMETpUH (BbICIIICH

aHaJIM3 M CUHTE3 | pa3IUYHbIX MaTEeMaTHKH ).

nH(popmManuy, MaTeMaTUYeCKUX Ymersn:

MPUMEHSITh MoJieJIeH. v/ IPUMEHATH 3HAHUS MATEMaTHYECKOTO

CUCTEMHBII aHanm3a, aureOppl W TEOMETPUU IS

MOJIXOJT TUTSE pelIeHUs IPaKTUYECKUX 3a]1ay.

peueHus Biaagern:

MOCTABJIEHHBIX v’ COCOGHOCTHIO pemarthb

3a/1ay. npodeccuoHabHbIC 3a7a4u B
HCCIIEN0BATEIbCKOMN Hu MPUKIaAHON
JIeATEeTbHOCTH, UCIIONb3YS OCHOBBI
MaTeMaTUYeCKOro aHalu3a, aiuredopel u
TEOMETPHUH.

2 O0béM 1 TPYAOEMKOCTDH JUCHMILUIMHBI 110 BUIaM Y4eOHbIX 3aHSATHH.

DopMBbI IPOMEKYTOUHON ATTECTAUU

Tabmmma 4 — O0beM U TPYJ0EMKOCTh JUCITUTIIMHBI 110 BUJAM YUYE€OHBIX 3aHSATHH

OO6mmas Tpy10eMKOCTh ¥ BHABI y9eOHOM paOOTHI 110 AUCIUILIAHE, Obnem zg;?l}z;;;[q)OpMaM
MIPOBOJIUMBIC B Pa3HbIX (popmax 000 0300 1390
1 Obmas TpyJ0eMKOCTh TUCITATIIIMHBI 144
2 KoHrakTHast paborta oOydaronmuxcs ¢ mpemnoaaBareneM (1o BHIAM 54
y4eOHBIX 3aHATHIA) (BCEro)
AynuTopHas pabota (Bcero): 54
B TOM YHCJIE!
JIEKIIUA 18
MIPAKTUICCKUC 3aHSITHI, CEMHHAPBI 36
MPAKTHKYMBI
nabopatopHbie paboOTHI
B HHTEPAKTUBHOM (hopme 8
B DJICKTPOHHOH (hopme
BreaymuropHas pabora (Bcero): 72
B TOM 4YHCIE, WHIUBUAyalbHas paboTa OOy4arommxcs C
MIPETIoIaBaTeIeM
MOJIFOTOBKA KyPCOBOM pabOThI /KOHTAKTHAs padoTa
IpyIIOBas, WHAUBUAyaAbHAS KOHCYNbTAIIUS U WHBIC BHUJIBI
y4eOHOW JNEATENIEHOCTH, IPEIyCMATPUBAIOIINE TPYIIIOBYIO
WIH  WHIUBUAYAIbHYIO  paboTy  oOydYamIuxcs ¢

4




npenoaBareneM)

TBOpUecKas paboTa (dcce)

3 CamocTtosTenbHas padota 00y4aronuxcs (Bcero)

72

4 TIpomesxyTouHasl aTTecTanusi 00y4aroUIerocs - K3aMeH

36

3. Y4yeOHO-TeMaTHYECKHMI IVIAH U COAEPKAHME TN CHHUIIHHBI

3.1 YyeOHO-TEMATHYECKUM MJIAH

Tabnuua 2 - YueOHO-TeMaTHUeCKUH I1aH 00y4eHust

Oomas TpynoeMKoOCTb 3aHATHI DopMbI
TPyA0é (uac.) TeKylero
MKOCTh KOHTPOJIA U
(6cezo MPOMEKYTOY
yac.) HOW
Pa3genanbl U TeMBI
aTrecTauuu
JUCHUIIMHBI
ycreBaemMocT
10 3aHATHAM
= "
= 030
=
5 AyIMTOpH.
qE 3aHATHS CPC
P4 JeKu. NPaKT.
1. MaTpuyHas anredpa
1-2 1.1 MaTpuiisl 1 9 1 4 4
OTIPEACTTUTENH WNunuBumyans
3 1.2. Obpartnas matpuma. Paar 7 1 2 4 HO€ 3aJjaHue
MaTpPHUIIBI
2. CucremMbl JUHEHHBIX
YpPaBHeHUI
4 2.1. Pemenne cuctem n 9 1 2 6
JIMHEHHBIX aNreOpandecKux
YpaBHEHHUH C N HEM3BECTHBIMHU
metosioM Kpamepa u ¢ KontponbHas
MTOMOIIIBIO 00paTHOM pabota
MaTpHIIBL.
5 2.2. Pemenne cucrem 9 1 2 6
JTUHEHHBIX anredpandecKux
ypaBHeHHU# MetoaoM ['aycca
3. AHanuTHYecKast
reoMeTpHs Ha MJIOCKOCTH
6 3.1. Ilpsimast Ha TIOCKOCTH. 7 1 2 4
CrocoOklI 3amanus. Hrsunyai
HOE 3aJlaHue
OcHOBHBIE 3a/1a4H.
4. BBenenue B aHaau3
7 4.1. [Ipenen uncnoBoit 7 1 2 4
MOCIIEI0BATEIbHOCTH U KoHTposbHas
npeaest GyHKIHHA pabota
8 4.2. HempepbIBHOCTH 7 1 2 4
byHKIMH
5. IndPepenunanbHoe
ucumciaeHue pyHKuun
OJHO¥ NepeMeHHOI
9 5.1. IlpousBonHas 7 1 2 4




Oomas TpynoeMKoOCTh 3aHATHI DopMbI
TPYA0é (uac.) TeKyllero
MKOCTh KOHTPOJIA U
(6ceco MPOMEKYTOY
yac.) HOW
Pazagennl u TeMbl
aTrecTaluu
JUCUHMILIMHbI
ycrneBaemMocT
10 3aHATHAM "
£
= 030
= A
5 YAMTOPH.
qE 3aHATHS CPC
2 JIEKII. NPaKT.
10- | 5.2. llpunoxenus 14 2 4 8 KonTponbhas
11 MTPOU3BOHOMN pabota
6. MuTerpanbHoe
ucunciaeHue pyHkoun
O/IHOM MepeMeHHOoI
12 6.1. HeompeaeneHHbII 13 3 4 6 KoHTporbHas
HHTErpal paora
13 6.2. OnpeneneHHbI HHTErPa 7 1 2 6
W €r0 NPUIIOKEHHUSI
7. Anddepenunanbubie
YpPaBHEHHUS
14 7.1. IuddepenimanpHpie 7 1 2 4
ypaBHeHus | opsiyika Konrtposbhas
15 7.2. AnddepennuanbHbie 7 1 2 4 pabota
ypaBHEHHS 2 TIOPSIIKA
8. ®yHKIUHM HECKOJIBKUX
nepeMeHHbIX
16 8.1. [IpousBoHEBIE U 7 1 2 4
muddepenunans GyHKIUI
HECKOJIbKMX TIEPEMEHHBIX
17 8.2. DkcrpemyM (GYyHKIMH 7 1 2 4 Keiic-
JIBYX MEPEMEHHBIX 3aaHKe
ITpoMexyTOoUYHast aTTeCTAINS 36 OK3aMeH
Bcero: 144 18 36 72 36

3.2. Conep:kanue 3aHATHH 110 BUAAM Y4eOHOM padoThI
Ta6mmma 3 — Copeprkanue JUCITUTIIMHBI

Ne
n/u

HaumenoBanue paszacia,
TCMBI JUCIHUITIINHBI

ConeprxaHue 3aHITH

Cemectp 1

Cooeporcaniue 1eKyuoHH020 Kypca

Matpuunas ajareopa

Martpunpl, omnepanuud  Haj
Matpuriamu. OnpenenuTeny,
HMX CBOMCTBA.

[Nonsitue matpunbl. Buasl Matpunl. Oniepaninu Hai MaTPHUITAMU.
Ompenenureny, WX CBOWCTBA. MUWHOpPHI W anreOpamdecKue
nonoyiHeHus1. Beruncnenue onpenenutens. Teopema Jlammnaca.

1.2

Obpatnas wmarpuua. Panr

MaTpuUIlbl

OOpatHas matpunia. TeopeMa O CyImIECTBOBaHWU OOpaTHOMN
Matpunibl. CBOMCTBa OOpaTHBIX MaTpull. DJIECMCHTapHBIC
mpeoOpa3oBaHus Hal MaTpuiamu. PaHr marpuibl. JIuHeiHbIe
KOMOWHAIIMU CTPOK ¥ cTOJO10B. Teopema 0 paHTe MaTpHIIbL




HaumenoBanue pasacia,

ConepsxaHue 3aHITHS

n/n TEMBI JUCIAILINHBI
2 CucreMbl JIMHEHHBIX YPaBHeHMIi
2.1 Pemenue cuctem n JluHeliHble YpaBHEHHSI U CUCTEMBI JTMHEHHBIX anreOpandecKux
JIMHEHHBIX aNreOpandeckux | ypaBHeHUWil. PemieHne cucTeM n JMHEWHBIX alreOpanvecKux
YpaBHEHUH ¢ n YpaBHEHUH C N HEU3BECTHbIMM 1O mpaBwiy Kpamepa u c
HEU3BECTHBIMU METOJIOM MTOMOIIIbIO OOPaTHOW MaTPHIIBL.
Kpamepa u ¢ nomonisro
00paTHOM MATPHITHL.
2.2 Pemrenne cucteM TMHEWHBIX | Pemenue cucteM m JTMHEHHBIX alreOpandecKnX YpaBHEHHH C n
anreOpanvecKux YpaBHCHUH | HEM3BECTHBIMH MeTosoM ['aycca.
meronoM ["aycca
3 AHaJMTHYeCKasl TeOMeTPHUs HAa MJIOCKOCTH
3.1 [IpsiMast Ha TUTOCKOCTH. [Ipssmas Ha iockocTh. CrocoObI 3a1aHus. YTOII MEXAY ABYMS
CriocoOsl 3aanusl. MPSIMBIMU. Y CIIOBHUS TAPAJUICIIBHOCTH U IEPIICHAUKYISIPHOCTH
OcHOBHBIE 3a]1a4H. npsiMbIX. PaccTosiHUE OT TOYKH JI0 MPSIMOH.
4 BBenenue B anaaus
4.1. | [Ipenen aucnoBoit YucnoBble OC/IEI0BATENIBHOCTH U X cBoMcTBa. [Ipenen
MOCJIEeI0BAaTEILHOCTH U YHCI0BOM nocnenoBaTenbHocTu. [Ipenen GpyHKmm.
npenen GyHKIun OmHOCTOPOHHUE Mpeiebl. beCKOHEUHO Mable BETUYHHEI.
beckoneuno 6ombiue BenInHBL. OCHOBHBIC TEOPEMBI O
npenenax.
3aMeuarenpHble npenenbl. HeompeneneHHOCTH.

4.2. HempepsiBHOCTE PyHKIIMH HenpepsiBHOCTS (hyHKIINK B TOUKe. TOYKH pa3pbiBa GYHKIIUA U
nx kiaccudukaius. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX
byHKIMSAX.

HenpepbIBHOCTh 3JI€MEHTapHBIX (DYHKITHIA.

5 JAnddepenunanbHoe ucuuciaenue GyHKIuM 0JJHOM nepeMeHHOH

5.1. | IlpousBogHas Ompenenenne Mporu3BoIHON. CxeMa BEIYHCIICHUS
npousBoaHONH. OCHOBHBIC NpaBuIia qudGhepeHIMPOBaHUS.
[IpousBoaHas cnoxxHoit 1 oOpaTtHON QyHKIMH. [Ipon3BoaHbIe
OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHH.

JuddepeHnupoBanie HESBHBIX U MTAPaMETPUICCKU 3aJaHHBIX
¢ynkuuii. Jlorapudpmuueckoe auddepeHnpoBanue.
[Tpon3BoAHbIE BRICHIMX MOPSIKOB..

5.2. | IlpumoskeHus TPON3BOTHOM Bo3spacranne n yosiBanne GyHKIHA. DKCTpeMyM (yHKITHH.
HauGonpiee u HanMeHbIlee 3Ha4eHUs (PYHKIIMH Ha OTPE3KE.
Brimykiocts pyakunu. Touku neperunda. ACHMIITOTHI
rpaduka QyHKIUH.

OO0mas cxema uccaenoBaHus QYHKIUH U MOCTPOCHUS HX
rpadMKoB

6 HNuTerpajnbHoe ucuuciaeHue GyHKIUM OIHOM nepeMeHHOH

6.1. | Heonpenenennsiit uaterpan | IlepBooOpaszHas GyHKITHSA U HEONIPEACICHHbIN HHTETPAIL.
CBoiicTBa HEONpeIeIEHHOTO HHTerpaia. Tabauma OCHOBHBIX
uHTerpanoB. HemocpeacTBeHHOE HHTEIPUPOBAHUE.

Meton 3amMeHbl iepeMeHHONW. MeToj] MHTErpUPOBaHUS 10
JaCTAM.
HuTerpupoBanue palMoHAIBHBIX APOOeEH.

6.2. | OnpeneneHublil uuterpan u | [loHaTHe onpeneneHHOro0 UHTErpaia, ero reoMeTPUIECKUMA U

€ro IPUIOKESHHS 9KOHOMHUYECKHI cMbIca. CBOWCTBA ONPENEICHHOTO HHTETrpaa.
®opmyna Hetotona-Jleiionuna. Teopema o cpenHeMm.
3aMeHa NepeMEHHOW U MHTETPUPOBAHUE 110 YaCTsIM B
oTpeieNieHHOM HHTerpaie. HecoOCTBeHHbIE HHTETPAITBI.
Brruucnenwne miomanei wiockux ¢uryp. Berancnenue oopema
TeJa BpaIlICHUsl.
‘ 7 | JAnddepenunanbHbie ypaBHeHUS




HaumenoBanue pasacia,

ConepsxaHue 3aHITHS

n/n TEMBI JUCIAILINHBI
7.1. | AuddepenumanbHbie 3anmaun, npuBosmue K qudGepeHraaTbHpIM YPaBHEHUSIM.
ypaBHeHus | mopsiaka YpaBHEHHUS C pa3IENIIOMUMUCS TepeMeHHbIMI. OTHOPOIHbBIE
muddepeHIMabHbIe ypaBHeHUS. JIMHEHHbBIC ypaBHEHUS.
VYpasHenue bepHyinu.
7.2. | AuddepennmanbHbie VYpaBHEHHs, TOMYCKAIONUE MOHIKEHUE TTopsiKa. JInHelHbIe
ypaBHEHHS 2 MOPSAIKA oJHOpoaHbIe nudepeHIaIbHbIC YPABHEHUS BTOPOTO
MOPsIJIKa C MOCTOSIHHBIMU KO3 durreHTamu. JInnensie
HEOJHOPOIHBIE MU PepeHInAIbHbBIC YPaBHEHHS BTOPOTO
MOPSI/IKA C TIOCTOSIHHBIMU KO3 PHUIIIEHTAMH.
8 DOYHKIUA HECKOJBKHUX NepeMeHHbIX
8.1. | IlpousBoaubie 1 YacTHple NOpPOU3BOJHBIC, MX TE€OMETPUUECKHM  CMBICI.
mudGepeHnransr QyHKITHINT [Tpow3BoaHAS IO HATIPABICHHUIO M TPAJNCHT.
HECKOJIbKMX NIEPEMEHHBIX HuddepenuupyemMocts U NONHBIH TuddepeHunan GyHKINH.
[Mpumenenue monHoro muddepeHnrasa K MPUOIMIKEHHBIM
BBIYHCIICHHSM.
YacTHble MPOU3BOJHBIE BTOPOTO HOPSIIKA.
8.2. | OkcTpeMyM GYHKIIUN ABYX OKCTpeMyM (QYHKIIMH IBYX ITEPEMEHHBIX.

NEPEMCHHBIX

VYcnosHblii s5kcTpeMyM. Hanbonbliee 1 HanMeHblIee 3HaYCHUS
(YHKUMU B 3aMKHYTOH 00JacTu.

Cooeporcanue npakmu4eckux 3aHs

mutl

1 Martpnunas ajareopa

1.1 | Onepaunu Hax MaTpULAMHU Onepanuu Hag MaTpuiaMy. TpaHCTIOHUPOBAaHUE MATpPHLI.

1.2 | Beraucienue onpeaenuTenei Brraucnenne onpenenuteneit metomom Cappyca. Berancnenne

olpeAenuTeneil pu noMouu TeopeMsl Jlamnmnaca.

1.3 | Haxoxnenue oOpaTtHbIX | HaxoxneHne  oOpaTHBIX ~ MaTpHIL. OneMeHTapHbIe
Matpull. Brrumcnenwe panra | mpeoOpa3oBaHus Haj Marpumamu. [IpuBeneHune MaTpuIlsl K
MaTpULBI CTyTIEeHYaTOMy BUAy. Beluncienue panra MaTpuIbl.

2 CucreMbl JIMHEHHBIX YPaBHEHMI

2.1 | Pemenue cucteM JTUHEHHBIX JInHelinble ypaBHEHUS W CUCTEMBI JIMTHCWHBIX alre0pamdecKux
areOpanvecKux ypaBHEHUH ypaBHeHHMH. PeleHune cucteM n JMHEHHBIX anreOpanyecKux
metosioM Kpamepa u ¢ YpaBHEHUH C n HEU3BECTHbIMU 10 mpaBuily Kpamepa u ¢
TTOMOIIBIO OOPATHON MaTPHIIEL. | IIOMOIIBIO OOPATHOW MaTPHIIHL.

2.2 | Pemenue cucteM JINHEHHBIX Pemenue cucreM m TMHEHHBIX adreOpandeckux ypaBHEHHUH ¢ n
anreOpandecKuX ypaBHCHHH HEU3BECTHBIMU METOJI0M [ aycca.

MetosoMm ["aycca. Pemenne omnopomsbix cuctemM. dyHnaMeHTanbHas CHUCTEMA
pelIeHn .

3 AHaJMTHYeCKas TeOMeTPHUS HA MJI0CKOCTH

3.1 | Paznmuunbie ciocoObl 3amanust | Pasnmnynbpie ciocoObI 3aaHust IPSMOMN Ha IIIOCKOCTH.
MpsIMOM Ha MIOCKOCTH. Haxoxnaenue yrina Mexxay AByMs NPSIMBIMH. Y CIIOBUS
Haxoxnaenue yrina Mexmay MapajuIeTFHOCTH U MEPICHANKYISIPHOCTH MPSIMBIX
nByms psimbIMu. Haxoxnaenne | HaxoxxaeHue paccTOsSHUS OT TOUKH 0 MPSIMON
PacCTOSHUS OT TOYKH 10
MPSAMOM.

4 BBenenne B anaams3

4.1. | Haxoxnenue npenena [Ipenen anciIoBoOi MOCIEAOBATETLHOCTH B CIIOCOOBI €T0

YHUCIIOBOM

BbIunciacHus. Haxoxxaenue npeaena QyHKIUH.




n/n

HaumenoBanue pasacia,
TEMbI JUCHHUIIJIMHBI

ConepsxaHue 3aHITHS

MOCJIeIOBATEILHOCTH U
npeneia QyHKIUH

HaxoxeHre 0JHOCTOPOHHUX TPeIeoB. beckoHeUHO Mabie
BenmmuuHBL. CpaBHEHNE OECKOHEYHO MaJIbIX. becKoHEedHO
0O0JIbININE BEIMYMHBI. PacKpbiTHE HEONPEIeIEHHOCTEH.

4.2.

Hccnenopanne GyHKIUHN Ha
HETIPEPHIBHOCTh

Hccnenopanne GyHKIMIM Ha HEMPEpbIBHOCTL. HaxoxaeHue
TOYCK pa3pbiBa (PYHKIMH U UX KIaCCUPUKAIIHS.
HenpepsiBHOCTH (PYHKIIMU HAa HHTEpBAJE U HA OTPE3KE.
Hcnonp3oBanue CBONCTB (PyHKIIMH, HEITPEPHIBHBIX HA OTPE3KE.

AnddepenunanbHoe ucuuciaenue GyHKIUM 0JHOM MepeMeHHOH

Huddepenuuponanne
bysKIHIi

HaxoxieHue npou3BOIHBIX ¢ UCTIOIh30BAHUEM TaOTHIIBI
MPOU3BOAHBIX U IIPaBu 1uHepeHIIMPOBAHU.

HaxoxeHne npou3BOIHBIX CIIOXKHOW U 00paTHOW (hyHKITHIA.
JuddepeHnnpoBanue HESBHBIX U MTAPAMETPUICCKH 33JAHHBIX
¢byskmit. Jlorapupmudeckoe nudpHepeHIrpPOBaHNIE.

5.2.

[IpunoxeHus Npon3BOIHON

Haxoxnenue npenenoB ¢GyHKuui mo npasuity Jlomurans.
HaxoxmeHnne mpoMeXyTKOB BO3pacTaHUS B YOBIBAaHUS
(byHKIMA 1 TOYeK dKCTpeMyMa. HaxoxieHrne mpoMeKyTKOB
BBIITYKJIOCTH, BOTHYTOCTU Tpaduka QyHKIMH H TOYEK
nepernda. ACUMNITOTHI rpaduka (yHKIIUH.

HccnenoBanre QyHKIMHA U TOCTPOSHUS UX TPa(UKOB.

HHTerpasbHoe necyncjieHne GyHKIUH OHOM NepeMeHHOH

Heonpenenenupiit uHTErpa

[TepBooOpasHas GyHKIHS ¥ HEOTIPEACICHHBIN HHTETPAI.
CBoiicTBa HeompeeIeHHOTO UHTEerpaa. TabauIa OCHOBHBIX
uHTerpasioB. HermocpenacTeeHHOE WHTETPHUPOBAHHE.

Meton 3ameHbl iepeMeHHONW. MeToj] MHTErpUPOBAHUS 10
JaCTsM.

HHTerpupoBaHue palMoOHaIbHBIX APOOEH.

6.2.

OnpeneneHHbId HHTETPAT U
€ro MpUJIOKEHUS

IToHsiTHE onpeneIeHHOro UHTErpalia, €ro reoMeTpUUECKUi 1
SKOHOMHUYECKui cMmbich. CBOMCTBA ONpeICICHHOIO UHTErpaa.
®opmyna Herotona-Jleiibanma. Teopema o cpegHeMm.

3amMeHa IEPeMEHHON U MHTETPUPOBAHUE IO YACTSM B
oTpeieNIeHHOM HHTerpasie. HecoOCTBeHHbIE HHTETPAITBI.
Brruucnenwne momanei mwiockux ¢uryp. Berancnenue oorema
TeJla BpallCHHUS.

AnddepenunanbHbie ypaBHeH

us

HuddepeHnyanbHbie
ypaBHeHus 1 mopsiaka

3amaum, npuBoaANIHe K 1uddepeHnnanbHbIM ypaBHEHUSM.
VYpaBHEHHUS C pa3eNIomUMUCs TepeMeHHbIMU. OTHOPOAHbBIE
nuddepennmanpHble ypaBHeHUs. JIMHENHbIE ypaBHEHHUS.
VYpasuenue beprymnnu.

7.2.

HuddepeHnyanbHbie
ypaBHEHHUS 2 TIOPSIIKA

YpaBHeHUs, JOMYCKAIONINE TOHMKEHUE NTopsiaka. JIuHelHbIe
OJTHOPOJIHBIC AU QepeHITUATEHBIC YPAaBHEHUS BTOPOTO
MOPS/IKA C MOCTOSIHHBIMU KO3 PunneHTaMu. JInHeiHbie
HEOJTHOPOIHBIE MU PepeHIINAIBLHBIC YPABHEHHS BTOPOTO
MOPSIJIKA C MOCTOSSHHBIMU KO3 (PUIIMCHTaMU.

(I)yHKIll/II/l HECKOJIbKHUX MEPEMECHHBIX

IIpousBoaHbie U
muddepenunans GyHKIUI
HECKOJIBKUX TTePEMEHHBIX

YactHble  TPOU3BOJHBIE, reoMeTpUYECKUi
[TpousBoaHas MO HAMIPABICHUIO U TPAJUCHT.

JuddepeniupyeMocTs W MOJIHbIH auddepeHnran GyHKIHH.

nx CMBICII.

9




HaumenoBanue pasacia,

ConepsxaHue 3aHITHS

n/n TEMBbI JTUCIMIUTAHBI
[Mpumenenne mnonHoro audpdepeHnrana K NPUOTMKEHHBIM
BBIYUCIICHHSIM.
YacTHble MPOU3BOJHBIE BTOPOTO HOPSIIKA.
8.2. | OkcTpeMyM GOYHKIIUN ABYX OKCTpeMyM (QYHKIIMH IBYX ITEPEMEHHBIX.
MEepEeMEHHBIX YcnoBHBIH dKcTpeMyM. HanbosbIiee 1 HanMEHbIIee 3HAYCHIS
(YHKIMU B 3aMKHYTOH 00JacTu.
4 TlopsimioKk OLEHWBAHHUS YCIEBAEMOCTM H C(HPOPMHPOBAHHOCTH

KOMIIETeHIUI 00y4aroumerocsi B TeKyumei U NpoMeKyTOYHO! aTTecTaluu

JIJsl TIONIOKUTETTFHOM OIEHKH IO pe3yJbTaTaM OCBOSHHUS JUCIUILIIMHBI 00ydaroniemMycs

HEOOXOIMMO BBINIOJIHUTh BCE YCTAHOBJIEHHBIC BHJBI y4ueOHOW paboThl. OleHKa pe3ysbTaToB
paboTsl oOyyJaromierocs B 60aymuiax (Mo BuaaM) MpuBeeHa B TadHIe 7.

Tabmuma 4 - baibHO-PEUTHHTOBAsI OIIEHKA Pe3yJIbTaTOB yUueOHOM pabOThl 00yJarOIUXCs

no Bugam (bPC)
Vuebnas padota [(Cymma |Bugsl u pesynbratel  |OIEHKa B aTTECTALH banmnst
(BHIBI) OamioB  |yueOHO pabOTHI 17
HEJICITb)
Tekymas 60 KonuTponbaeie pabotsl [3a ogay KP ot 410:8 6annoB
ydeOHas paborta (3amuTa KOHTPONBHOU |4 6aiia (ITOporoBoe 3HAUCHUE) 20- 40
B ceMecTpe paboTHhI) 8 0auIoB (MaKCHUMaILHOE 3HAYCHIIE)
(5 pabor)
WNunuBumyanpHOE 3a omao U3 ot 4m0:8 6anmos 8-15
3aganue (2 3amanus) |4 Oamna (MOpOroBoe 3HAUYCHHE)
8 bayIoB (MaKCUMAalIbHOE 3HAYCHHE)
Keiic-3aganue 2 6amioB (TTIOPOTOBOE 3HAYUCHIIC) 2-5
5 6aioB (MakKCUMAalIbHOE 3HAYCHHE)
HToro no Tekymieii padore B ceMecTpe 30-60
[Tpomeskyrounast |40 Pemrenne 3amaun 1. 5 6ass10B (IOPOTOBOE 3HAUCHHUE) 5-10
aTrecTanus 10 6ann0B (MaKCUMAILHOE 3HAYCHHE)
(’K3ameH) Pemrenne 3amaun 2. 5 6annoB (MOporoBoe 3HAYECHHE) 5-10
10 6ann0B (MaKCUMaITLHOE 3HAYCHHE)
Bonpoc 6unera Nel 5 6an10B (MOpOroBoe 3HAYCHHUE) 5-10
10 6as10B (MaKCHMAaTBLHOE 3HAUCHHE)
Bompoc 6umnera No2 5 6ass10B (IOPOTOBOE 3HAUCHHUE) 5-10
10 6as10B (MaKCHMAaTBEHOE 3HAUCHHE)
HToro no mpomMexyTO4YHOM aTTecTanuu (3K3aMeHy) 20-406.
CymMapHasi OlleHKa 1o JMCIHUILIHHE: Cymma 6aiyioB TeKyImel 1 MpOMeXyTOYHON aTTeCTaI[iH
50 -100 6.

5 YuyeOHo-MeTOoaMUYECKOE o0ecmeYeHne JUCIUILTHHBI

5.1 YueOHasi iuTeparypa
OcHoBHas1 yueOHas1 IuTEPaTYypa
1. Pynwix, b.M. Jluneiinas anrebpa: yue6H. mocooue / b.M. Pynpik. — Mocksa : UH®PA-

M, 2013. — 318 c. — URL: http://znanium.com/bookread2.php?book=363158 (mara oGparueHus::
28.08.2020). — TekcT: 3JIeKTPOHHBIH.

2. Maremarnueckuit ananmm3. Teopus u npakTuka: yaeonoe nocooue / [llunaver B.C., - 3-
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http://znanium.com/bookread2.php?book=363158

e HU3. - MockBa: HUI NHOPA-M, 2015. - 351 C. — URL:
http://znanium.com/bookread2.php?book=469727 (mata oOpamenus: 28.08.2020). — Tekcr:
OJICKTPOHHBIU.

JdonmosiHuTeIbHAS Y4eOHAsl JIUTEpaTypa

1. boprakoBckuii, A.C. JIuneiiHast anrebpa u aHamuTHuecKkas reomeTpusi. [IpakTuxym:
yueOH. mocooue / A.C. boprakosckuii, A.B. [TanteneeB. — Mocksa : UTHOPA-M, 2015. — 352 c.
— URL: http://znanium.com/bookread2.php?book=476097 (mara obOpamenwus: 28.08.2020). —
TeKCT: AEeKTPOHHBIN.

2. Briciras mMatemaTuka : ydeOnoe mocobue / T. A. Kysnemnosa [u ap.]. — Mocksa :
Ouszmariur, 2009. — 168 c. - URL: https://e.lanbook.com/book/2294  (mata oOpareHus:
28.08.2020). — TekcT: 31EKTPOHHBIH.

3. 3umuna, O. B. Breicmias maremaruka : ydeObHoe mocobue / O. B. 3ummna, A. U.
Kupumnos, T. A. CanbaukoBa ; noa pea. A. Y. Kupumiosa. — Mocksa : @usmatinut, 2006. — 368
c. - URL: https://e.lanbook.com/book/59344 (mara oOpamenus: 28.08.2020). — Texkcr:
JJIEKTPOHHBIN.

4. VlnpuBuayanbHBIE 3aJlaHUs 1O BBICIICH MaTeMaTuke: yueOH. mocooue. B 4 4. Y. 1
Jlunelinast u BekTOpHas anreOpa. AHanutuueckas reomerpus. AuddepeHnnaibHoe UCUNCIEHUE
bynkumii onHol nepemennoit / A.Il. PsOymko [u ap.]; mox o6mr. pen. A.Il. Psbymiko — 7-e uzm.
— Mumsck : Bei. mik., 2013. — 304 ¢. — URL: http://znanium.com/bookread2.php?book=508859 (nara
obparmenust: 28.08.2020). — TekcT: 3MEKTPOHHBIMH.

5. XopommioBa, E. B. Beiciias maremaTuka. JIekunu u ceMuHaphl : yaeOHOe IocoOue st
akanemuueckoro Oakanaspuata / E. B. XopommuiaoBa. — Mocksa : FOpaiit, 2019. — 451 c. -
URL: https://urait.ru/catalog/429143 (nara oopamenus: 28.08.2020). — TekcT: 37EKTPOHHBIN.

6. lllepmueB B.I'. MaremaTtnueckuii aHamu3 : COOPHUK 3a/lad ¢ PEIICHUsIMHU: YdeOHOe
nocooue / B.I'. IlepmmueB. - Mocka: HUI[ MH®PA-M, 2013. - 164 c. — URL:
http://znanium.com/bookread2.php?book=342088 (mata oOpamenus: 28.08.2020). — Tekcr:
AJIEKTPOHHBIN.

7. WepmneB, B.I'. OcHOBBI TUHEWHOW anreOpbl U aHATUTUYECKOW TEOMETPHUH : YUeOH.

nocoone / B.I'. IlepmeB. — MockBa : HWH®DPA-M, 2014. — 168 c¢. — URL:
http://znanium.com/bookread2.php?book=318084 (mara oOpamenus: 28.08.2020). — Tekcr:
AJIEKTPOHHBIN.

8. Slumenés, JI. T. Bricmas matematuka : yueOnuk / JI. T. Sumenés. - Mocksa : PUOP :
HNudpa-M, 2013. — 752 c. - URL: http://znanium.com/bookread2.php?book=344777 (nara
obparmenus: 28.08.2020). — TekcT: 3MEKTPOHHBIM.

5.2 MarepuajJibHO-TeXHUYECKOe M  TIPOrpaMMHOe olecrneyeHHne

JUCIUIIJIMHbBI

YueOHbIe 3aHATHS TPOBOAATCA B yueOHBIX ayauTopusix HOU Keml'VY.

VYuebHas ayIuTOpUs Ui IPOBEICHUS:

- 3aHATHH JIEKIMOHHOTO TUIA:

- 3aHATHM CEMUHAPCKOTO (IIPAaKTUYECKOI0) THUIIA;

- TPYIIOBBIX U UHIUBUAYATbHBIX KOHCYJIbTALIUN;

- TCKYLICTO KOHTPOJIA U HpOMG)KyTO‘IHOﬁ arrecraluu.

CrnenuanusupoBanHas (yuedHasi) Medesib: TOCKa MeIoBast, Kadeapa, CTOJIbI, CTYJIbI.

O0opynoBanue 1Jisl Npe3eHTALMM Y4eOHOT0 MaTepHaJia: nepeHocHoe - HOyTOYK, 9KpaH,
MPOEKTOP.

Hcnoab3yemoe nporpammuoe odecnedenne: MSWindows (MicrosoftimaginePremium
3 year mo cyonunen3snoHHoMmy nporoBopy Ne 1212/KMP or 12.12.2018 r. go 12.12.2021 1.),
LibreOffice (cBobomno pacmpoctpansiemoe I10), FoxitReader (cBoGomHo pacmpocrpansiemoe
[10), Firefox 14 (cBo6oaHO0 pactpoctpansemoe [10), Anaexkc.bpaysep (oTeuecTBeHHOE CBOOOHO
pacnpoctpansiemoe [10).

HNuTepHer ¢ odecnieuenuem nocryna B IUOC.
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https://urait.ru/catalog/429143
http://znanium.com/bookread2.php?book=342088
http://znanium.com/bookread2.php?book=318084

5.3 CosBpemeHHble  mnpodeccHOHATIBLHbIE  0a3bl  JaHHBIX H

UHGPOPMALMOHHbIE CIPABOYHBIE CUCTEMbI

Ilepeuyens CIIBJI 1 UCC no pucuunimnHe:

OOmepoccUickiii  MareMaTudeckuil mopTan (MHGOPMAIIMOHHAS CHUCTEMa):. CalT.
Mocksa, 2020. — URL: http://www.mathnet.ru/ (mara oOpamenus: 28.08.2020). — Tekcr:
3JIEKTPOHHBIMN.

MesxBy30BcKas dnekTponHas oubnuoreka (MOB) : caitit. — URL: https://icdlib.nspu.ru

H®U KemI'V sBnsgercs yduacTHUKOM U niosib3oBaTesnieM MOb. JloroBop o mpucoeguHEeHUN
kK M3b ot 15.10.2013 1, non. cormamenue ot 01.04.2014 r. (moroBop 6eccpounsiit). JlocTym u3
nokansHOM cetrt HOU KeMmI'Y cBo60aHBIM, ¢ momammauX [IK — aBTOpHM30BaHHBIN.

6 Unble cBegeHus U (MJIHM) MATEPHUAJIBI
6.1.1 UnuauBuayaabHoe 3a1aHue o Teme «MaTpuuHas ajaredpa»

1. BprauciauTh onpeaeauTeNb: 2. Jloka3aTb TOXKIECTBO:
-2 -5 -1 3 . 5
2 -5 9 1 “
1 b b*'|=(b—-a)c—a)(c-Db).

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

3. HaiiTu 3HaueHre MHOTOWIEHA f(X) OT MaTpuUIbl A:

2
1 ¢ ¢

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

4. Pemiuth MaTpuyHOE ypaBHeHHe. ClenaTh MPOBEPKY.
1 3 -1 3 0
X =
2 5 1 2 -1

5. Haittu panr matpuubl A:

5 -1 4 2 1

-1 2 1 5 6

A=
-5 2 -8 -l11

2 4 2 10 12

6.1.2 KonTpoJsbHasi padora no teme «CHCTeMBbl JINHEHHBIX YPABHEHHII»
1. Pemuth cucreMy JMHEMHBIX ypaBHEHUI: 2. Pemmth cUCTEMY JIMHEHHBIX ypaBHEHUN
MeroqoM ["aycca.
a) metonoM Kpamepa; Haiitu oOmiee perienne, 9acTHOE, ClIenaTh
IIPOBEPKY.

6) metoznom ["aycca;
B) TP TIOMOIITH OOpaTHOW MaTPHIIHI.
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2X, -X,+3X, - X, +X,=3
3X, +2X, + X, =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 HuauBuayajbHOe 3ajJaHHe 10 TeMe «AHAJIUTHYECKAs TreoMeTpusi Ha
IJIOCKOCTH

1. YpaBHeHue ogHOM u3 cTopoH kBagpara Xx+3y—5=0. CocTaBUTh ypaBHEHHS TPEX OCTAIBHBIX
CTOpOH KBajpara, eciii (-1;0) — Touka mepecedeHus ero AuaroHaici.

2. [laHbl ypaBHEHUS OAHOM U3 cTOpOH pomba 2x+y—5=0 u oxHo¥ U3 ero quaronanen y—1=0.
Juaronanu pom0Oa nepecekarotcst B Touke (3;1). Haiitu ypaBHEHUS OCTaIbHBIX CTOPOH poMOa.
3. VYpaBHeHUs OBYX CTOPOH napaienorpamma x+2y+2=0 u x+y=0, a ypaBHEeHHE OJHOU U3 €TO
nuaroHaner x+2=0. HailTu koopauHaThl BEPUIMH MapaijieaorpaMmma.

4. JHaub! nBe BepmHbl A(-3,3) u B(5, -1) u touka D(4, 3) nepecedeHus BICOT
TpeyrojabHuKka. COCTaBUTh YPaBHEHUSI €O CTOPOH.

5. Jansl Bepumnst A(1, 1), B(2, 3), C(4, 1) panenun ABCD (AD || BC). U3BectHO, uto
JMaroHAJIA TPaleuy B3aMMHO IIepIIeHIUKYIpHbL. HaliTn koopauHate! BepmvHel D 3Tou
Tparneuuy.

6.1.4 KourTpoabHas padora no teme «IIpenesn. HempepbIBHOCTB)»
x—-2 453 ~ sinx—cosXx
. . 4x  —5x lim ——8M—
Haiitu npesensr: a) 1m :6) lim———; m
ped ) 2 ) x_% CcOoS2Xx

=2 x° —3x+27 7 xow [=3x°
. (x—klfx
r) lim
w0\ x +3

~1 X%, x> 2
Hccnenosars (yHKIMH HAa HENIPEPBIBHOCTD: @) ) = — 0)y=
x =4 —X,X <2
V2-x
B) V= +2™
) x*+5

6.1.5 KonTpoJsbHasi padora no teme «/{uddepeHnnanbHoe HCUUCICHUE)»
UccnenoBats Metomamu auddepeHIInaTbHOTO HCUYUCICHUS Cileayomue (QyHKIUH U,

HCIOJIB3YSA PE3YJIbTAThI UCCICAOBAHMNA, TIOCTPOUTH UX Fpaq)HKH.
2
x°=2x+2 2% — x2
) y= 1 2) y=e :

6.1.6. KonrposbHas padora no teme « MHTerpajsbHoe ucuncjieHne GyHKIUM OTHOM
1nepeMeHHOoN»

I. Haiitu unTerpanst:

ccosx)’ —1

. (ar
1) I(2 —4x)sin2xdx; 2) I
V1-x?

3)J- x+2 dv: 4 J 2x* =3x —1

dx;
(x—4)(x-3)x

2

I1. BeraucianuTh:

1. j. x| dx 2. Te_ﬁdx.
0

Jx+1 0
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II1. Haiitn mmomaas GUrypsl, OrpaHUYCHHON JTUHUSMU
1
y=x"+1, y:§x2, y=5.

IV. Haiiti 06BeM Tena, MoayuyeHHOTO P BpAIICHUH (PUTYPBI, OTPAHUYCHHON JIMHUSIMH:
x=y>, x=1, y=0.(0X, OY).

6.1.7 KouTpoabHas padora no teme «/{uddepennuanbupie ypaBHeHUs»

Pemuth ypaBHeHuUs:

1. xyy':l—xz. 6. y'—ysinxzyze“’sx. 10. y"—4y'+13y =0.
1
2. x'+y=y7% y(l):l. 7. )" =——5—. 11. y"—4y"+3y =2,
2 sin” x
3. (x> +x)dx +(x*y—y)dy =0, y(0)=1. 12. y" + y =4sin2x.
’ x+ 14 ! !
4.y =- xy. 8. )" +2y' =0, ¥(0)=2, y'(0) = —4.
+1
5. y'—Z:)C . 9. y"=2y"'-3y=0.

X X

6.1.8 Keiic-3a1anne no teme «KcTpeMyM GyHKIIUH ABYX NepeMeHHBIX»
Keiic-3ananne:

B nponecce npous3BoAcTBa HCIOIB3YIOTCS J1Ba BUA pecypcoB: kanurtan K u tpynx L.
OyHKIUS BBITYCKA UM 7 = gk %3 03 Ha apeHay (HoHIOB (KamuTaiaa) U oraTy
TPy/a BBIAEIEHO 60 Y.20, <. lrinown wp SHIBI CIUHHIBI QOHIOB paBHa 3 y.e€., CTaBKa 3apaboTHOM
mwiatel 4 y.e. Ilpu kakoM 3HadeHuu K n1ocTuraeTcst HanOoIbIINI 00beM BhITycKa?

6.2 IIpumMepHbIe BONPOCHI U 3a1aHus / 321a4M JJI51 IPOMEKYTOYHOM

aTrecranuu
Tabmmma 5 - [IpumepHbIe TeOpEeTUYECKHE BOMPOCHI U MPAKTUUECKHE 3aJaHUs K SK3aMEHY

Paznensr 1 TemMbl [IpumepHsie [IpumepHBIC PaKTHYECKHUE 3aTaHUS
TEOPETUUECKHUE BOIPOCHI

1. MaTpuyHas anaredpa
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1.1 Matpuupl,
oTieparyy Hajl
MaTpHULIAMHU.
Onpenenureny, Ux
CBOJCTBA.

1. Martpuisl, BUJbI
MaTpHIL

2. Omepauuu Haj
MaTpHUIIaMHU.

3. CsoilicTBa
OTIpeAeIIUTENEH.

1. Haiitu Mmatpuny I=ABC-3E, rne A=

1 2 -3 1
1 0 2|,B=[2],C=205), E-
45 3 1

eMHUYHASI MAaTPHIIA.
2. BBMHACITUTE ONMpEAeTUTETh MAaTPUIIE A

1 -2 3
A=[2 -4 1
3 -5 2
3. BeiuucauTh ONpeaeIUTENb:
-2 -5 -1 3
2 -5 9 1
3 -1 5 -5
2 18 -7 -10
1.2. O6partHas 4  OOparHas MaTpHIia. 4. Haiitu matpuiry B=11.(A-1)/+A/,
marpuna. Panr Teopema o 1 =2 3
MaTpPHUIIBI CYIIIECTBOBaHUHU
00paTHOI MaTPHIIBI. A=12 -4 1
5 DnemeHTapHBIE 3 -5 2
npeoOpa3oBaHUs 5
MaTpuilbl. PaHr MaTpuiisl, 5. Haiitu panr matpuis! A:
€ro BBIYKCIICHHE. 1 3 -2 0
3 -1 5 4
2 -4 7 4
3 -1 5 4
2. CucteMbl TUHEHHBIX YPABHEHH
2.1. Pemenne cuctemn | 6 CHCTeMBI IMHEWHBIX | 6. PemmTs cucTteMy TUHEHHBIX YpaBHCHUH
JIUHEHHBIX anredpandeckux MeTosoM Kpamepa u ¢ moMoIipro oopaTHOH
anredpandeckux YpaBHCHHUM. X, +X,+2X, =—1,
YPaBHEHHIH C N 7  Pewenue cucrem MaTpUUBLI DX — X +2X. = —4
HEU3BECTHLIMH JIMHEHHBIX yPaBHEHHI ! 2 3 ’

metosioM Kpamepa u ¢
TTOMOIIIBIO OOpaTHOU
MaTpHIIBL.

meroaoM Kpamepa.

4X, +X, +4X, =-2.

2.2. Pemenue cucrtem
m JIHHEHHBIX
anredpamIecKux
YpaBHEHUH ¢ n
HEU3BECTHLIMU
metojzioM ["aycca.

8  Pemenue cucrem
JIMHEWHBIX ypaBHEHUH
meTozioM ["aycca.

9  OnmHOpPOIHBIC
CUCTEMBI JIMHEHHBIX
YpaBHEHUH.

7. Pemmts cucremy Mmeromom ['aycca, Haiitu
ofliee peleHne. 4acTHOE, CAeNIaTh IPOBEPKY.
X, +2X,-3X;+X,-3X;=2,
2X, - X, + X, -4X, + X5 =1,
3X,+X,-2X,-3X,-2X,=3.

3. AHaJIuTHYeCKAsl TeOMeTPHs HA IUIOCKOCTH

3.1. [Ipsimas Ha
mwiockocT. CrocoObl
3agaHust. OCHOBHbBIE
3aa4d

10 VYpaBHeHue npsMoii ¢
YTIIOBBIM

k03¢ GHUIIeHTOM, 0011Iee
ypaBHEHHE IPSIMOH,
YpaBHEHUE MIPSMOH,
MPOXOJIAIIEH Yuepe3 OJIHY
W J1B€ 33/1aHHBIC TOUKH.

8. Hanmcars YpaBHEHUSA MPSIMBIX,
OPOXOJMINMX 4Yepe3 Hayajao KOOpAMHAT IOA
yriaom 45° k psimoit  y =4 —2x.

9. Cpeau mpsMBIX HAWTU NapajiieNbHBIE H
NEPIEHANKYIISPHBIE.

a) x-2y+3=0;

0) -2x+4y+5=0;
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11 VYron mexny nByMs
TIPSIMBIMH Ha TUTOCKOCTH.
VYcnoBue napaiaenbHOCTH
Y NEePHEHAUKYIIPHOCTH
JIBYX TPSIMBIX.

B) -2x+y-3=0;

4. BBeieHne B aHAJIN3

4.1. [Ipenen uncnoBoit
MOCJIEI0BATEIBLHOCTU U
npeaes GyHKInHr

12 Ywucnosas
MOCJEAOBATEILHOCTD H €€
peel.

13 Ilpenen dbyHKITHH.
OCHOBHBIE TEOPEMBI O
npeaenax.

14 BeckoHEYHO Majble U
0OEeCKOHEUHO OOJIbIIIIE
BEJIMYHUHEI, UX CBOMCTBA.

10. Haiitu npenenst:
2
X —x—-6
x-3
2
. 3x7+2x-1
lim

32
05 —-x" +4x+3

3x2
1
X—>00 X

lim
x—3

4.2. HenpepbIBHOCTH
dbyHKIIIT

15 HenpepsIBHOCTB
(hyHKIINY B TOUKE U HA
MHOJKECTBE.

16 Touxu pa3psiBa
dhyHKINN.

11. HccnenosaTh GyHKUIMHN HA HENPEPHIBHOCTD:
x+4, x<-1

A ={x+2, —-1<x<1

2X, x>1

12. HccrnenoBath Ha HENPEPHIBHOCTH (PYHKITUIO
U ONPENETUTh THI TOYEK pa3phiBa, €CIIM OHHU
€CThb

V2—x 1

= 42 =
Y x2+5 Y x> =3x+2

5. InddepennmanbHoe HeuncaeHue (PYHKIMM OHOM NepeMeHHOM

5.1. IlpousBomHas

17 Ompenencuue
MPOMU3BOJIHOM B TOUKE.
I'eomeTpuyeckuii cMbICT
MIPOM3BOIHOM.

18 IIpowm3BoaHAas CyMMBI,
MPOU3BEACHNUS, YACTHOTO
IBYX (QYHKIIHUH.

19 IlpowmsBomHas

13. B kakoii Touke napadobl y= x*—2x+5
HYXXHO MpPOBECTU KacaTelbHYIO, YTOOBI OHa
ObLIa IEPIICHINKYIISIpHA OMCCEKTPHICE TTEPBOTO
KOOPAMHATHOTO yTa.

14. Haiitu npousBoanble QyHKLINU:

y=Al ¥
5

. s X

CJIOXKHOM (DYyHKITHMH, y=1g 5

HESBHOU (DYHKIINH, B

CTEeTIeHHO-TIOKa3aTeNnbHol | ¥y =2""" -4/sinx

HKITUH. .

ymxn y=(sinx)"
5.2. IlpunoxxeHus 20 TIlpuznaku 15. MHUccnenoBaTh HAa MOHOTOHHOCTh U HAWTH
MIPOM3BOAHOM BO3PACTaHUs U YOBIBAHUS | TOYKHU dKCTpeMyMa QYHKITHH:

(bhyHKIHN. by

21 Dkcrpemym dynkiuu. | YV = 1— 2

Heob6xoaumoe ycnosue, ) ’

JIOCTAaTOYHBIE YCIIOBUS X = 2x+2

SKCTpeMyMa (YHKIIHIH. x—1

22 BrImyKnocTs 1
BOTHYTOCTb I'padhuka
¢dbyakmu. Touku
neperuoa.

23 AcumnrToTsl rpaduka

>
16. HccrmemoBaTh Ha BBIMYKIIOCTh, BOTHYTOCTh
Y HAWTH TOYKY Tiepernda QyHKIuu:

X

yzl—x

b
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¢yskmu. O01Ias cxema
HCCIIe0BaHUS (DYHKIUH.

17. HUccnenoBaTh METOJaMU
i depeHIINaTbHOIO HCYMCICHUS CIIETYFOIINE
GbyHKIIH u, UCTIONB3YSI  PE3YJIbTATHI
HCCIIEIOBAHMUS, TOCTPOUTD UX TpaduKu:
X 1
— ,l=x
2 L y=e

y_l—x

6. UnTerpanbHoe ucuncieHne GyHKIMU OJHON NepeMeHHO

6.1. HeompeaeneHHbII

24. TlepBooOpa3zHas

18. Haiitu naTErpan:

HHTErpal (OyHKIMH U } 3 4+2x—3 \/;
HEOIPeICICHHBIN J‘# dx
unTerpan. CBolicTBa X
HEOIIPELIEIICHHOT O J- 1—cosx J
—dx
UHTET . :
crpaia (x —sinx)
Henocpenctsennoe .
WUHTETPUPOBaHHE. J. (Bx+4)e™"dx
25. Metox faMeHH x42
HIEPEMEHHO}A, J ————dx
MHTETPHPOBAHKE 1O X" +x+3
JacTsIM. J- 2x* =3x -1
26. UnTerpupoBanne y (x—4)(x—3)x
paIMoHaIBHBIX IPOOCH.
6.2. OnpeneneHHBIH 27. OnpeneneHHbII 19.  BwruauciauTs:

HUHTCIrpal u €ro
MPUITIOKCHUA

WHTETPaJ, ero
TreOMETPUIECKUI CMBICIT.
CRoiicTBa OTIPEACIICHHOTO
UHTErpana.

28. ®opmyna Hetotona-
JleitOHuma.

29. Inomans mIOCKOM
¢urypsl.

30. O0beM Tena
BpaIlCHUS.

IJ_+1 X ; :|:x2-\/l—x3dx;

In2

J“\/ e’ —ldx ;

0

20.  Haiitm IJIOMIATh ¢burypsi,
OrpPaHUYEHHOH JTMHUAMMU:

y=x"+1, y:lxz, y=S5.
2

.Halitu o0bemM Tenma, MOJYYEHHOTO IIpH

BpalleHuu (HUTYphI, OrPAaHUYCHHON JMHUSMHU:

—_ 1,2 _
x=y" x=1 =0 ox o).

7. AuddepeHuuajbHbI

€ ypaBHeHMs

7.1.
HuddepeHnyanbHbie

31. IuddepeHunanbHbie
ypaBHEHUS C

22.  Pemmwth nuddepeHInaIbHbIe

ypaBHEHHUSI:

ypaBHEHHS | TIOpsAKa | pa3AesrONIMUCS (x+2y)dx—xdy =0
32, Oopoie (e )+ (y=2)dy =0,
g depeHIaTbHbIC xydx +(x+1)dy =0 )
ypaBHEHUS MIEPBOT'O " 2
HOPSIKA. Xy =1-x
33. Jluneiinsie
mnddepeHnranbHbIe
YpaBHEHUS TIEPBOTO
TOPSIIKA.
7.2. 34. Jlunelinble 23.  Pemwrs nuddepeHnranbHbIe
JubdepeHnanbiple | OTHOPOIHBIC ypaBHEHHSI:
ypaBHeHus 2 nopsaka | auddepeHnnaabHbe y'—4y"+3y=0
ypaBHEHHUS BTOPOT'O y'—4y' +4y =0
Iopsaka. " '
35.pJIHHeﬁHHe y' -y +3y=0
HEOTHOPO/HbIC y'=y' +3y=e"
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g depeHIaTbHbIe
YpaBHEHUS BTOPOTO
MOPSI/IKA C IOCTOSTHHBIMU

K0 huIEeHTaMH.
8. ®yHKIUM HECKOJIBKHUX MepeMeHHbIX
8.1. IIpousBoHbIC U 36. YactHbIe 24,  Haifti yacTHBIC IPOW3BOAHBIC TIEPBOTO
g hepeHITnaTbI MIPOU3BOJIHBIC, X 1 BTOPOTO TTOPSIIKOB
(YyHKIUI HECKOJIBKUX | TEOMETPUUYCCKUIA CMBICI.
HEePEMEHHBIX 37. TlpousBoaHas o z=x>+y>—9xy +27;
Hanpasnenuto. paguent. | z=x>+2y* + 1;
25.  HaliTu mpon3BOAHBIE CIEAYIOLINX
(yHKIIUH B TOUKe M B HanpaBJCHUH BEKTOPA
n.
ux, y,z) =x>+y*—z*, M(1,-1,2), n (1,2,
-2)
8.2. Dkerpemym 38. OkcrpemyM QyHKImH | 26. HaifTi 3KCTpeMyMBI CIIEAYIOTIX
(YHKIIH IBYX JIByX TIEPEMEHHBIX. GbyHKIMN:
MEPEMEHHBIX 39. YcnoBHBIN 3KCTPEMYM.

z=y -x*+xy-2x-6y
z= y\/;fyzfx+6y
27. WccnenoBaTh GyHKIUH HA YCIOBHBIH

IKCTPEMYM:
1 1

z =—+—; 1pu x+y=2;
R

z=x—y; npu x*+y*=l;

Ceenenus o pa3pabOTKe W YTBEPKIACHUN paboued mporpaMMbl JUCITUTIITAHBI
Cocrasurens: 'pumunba B.B., momenrt
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