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ITacnopT KOMIJIEKTA KOHTPOJABHO-0LIEeHOYHBIX CPEeACTB

B  pesynpTate OCBOGHUA  Y4YeOHONW  TUCLMIUIMHBEL  «Muamevamura»
oOyyaroumiics To/pKeH odnagate npeaycMoTpeHHbIME OI'OC 1o cneuuanbHOCTH
38.02.01 DxoHOMUKA U OYXTaNTEPCKUN YUET (IO OTpaciaM) (ba3oewiit ypogeHs
noozomosky 014 cneyuarsrnocmy CIIO) CAEAVIOIUME 3HAHUAMU, YMEHUSIMU H
OOLIMMH  KOMIIETEHUMSMH,  KOTOPBIE  (POPMHDPYIOT  Npo(eCCHOHATBHBIE
KOMIIETCHLIHH:

VMEHUS!

V1. YMeHue pemars NPUKIAIHBIE 3aJadyd B 0OJacTH NIPodeCCUOHATBHOM
OEATENBHOCTH,

V2. BhICTpOTA M TOYHOCTH TMOUCKA, ONTUMAIBHOCTE U HAYYHOCTH
HeoOXOMMON HHQpopMalMK, a Takke OO00CHOBAHHOCTH BHIOOpA IMPUMEHEHUS
COBPEMEHHBIX TEXHOJIOTHH €€ 00padoTKH;

Y3, Opra"u3oBbIBATE  CAMOCTOATENBHYH  pabdoTy TPH  OCBOCHHH
NMpo(eCCUOHANBHBIX  KOMIETCHUMI, CTPEMUTECA K  €aMOOOpPA30BaHUIO U
MOBBILICHHIO MPOJECCHOHAIBHOTO YPOBHS,

V4. VYmeno u d¢p¢pexTHBHO padoTaTk B KOJJIEKTHBE, COOMHOIATh
NpoheCCHOHATBHYIO 3TUKY,

V5. YMeHHue SACHO, Y€TKO, OOHO3HAYHO M3/IaraTb MareMaThudeckue (PakTel, a
TaKKE paccMaTpUBaTh NpoeCCUOHATBHBIE NpoOIIEME, UCIONB3Y S
MaTeMaTH4YeCKUH anmapar,

V6. YMEHHE palMOHAIBHO M KOPPEKTHO HCMOJB30BaTh MH(POPMALMOHHBIE
pecypenl B Ipod)eCCHOHANIBHOM B yUeOHOM AECATEIEHOCTH,

Y7. YMeHue 00OCHOBAHHO M AIEKBATHO MPUMEHATBE METOMIBI U CIIOCOOBI
pelIeHUA 321a4 B NPO(PeCCUOHATIBHON TEATENBHOCTH

SHAHUAL

31. 3HaHHE OCHOBHBIX MAaTEMATHMUYECKUX METOIOB PEIICHUS IPUKIIATIHBIX
3a1a4 B 00JaCTH NPOGeCCHOHANBHON ACITEIBHOCTH,

32. 3HaHME OCHOBHBIX MOHATUH M METOAOB TEOPHMHM KOMIUICKCHBIX YHCE,

NHeNHO! anre0pel, MAaTEMaTUYECKOTO aHAIU3A,



33. 3HAYCHHE MATEMAaTUKH B NPOQECCHOHATBHON ACATEIBHOCTH W NPH
oceoeHuu ITICC3,;

34, 3HaHHe MaTeMaTHYECKUX I[IOHATHH M  ONPEOCICHHM, CMOCcoOOB
IOKa3aTeNbCTBA MATEMATHUECKUME METOIAMU,

35. 3HaHKE MATEMaTHYECKUX METOAOB MpH PEUICHUM 3a4adv, CBA3aHHBIX C
Oyoywei npodhecCHOHANLHON IEATENLHOCTHIO H HHBIX TIPUKITAIHBIX 3a0a4;

36. 3HaHMEe MATEMaTHYECKOIO aHanu3a HHGOPMALMH, IIPEICTABICHHOM
Pa3sNUUHBIMU CIIOCO0aMH, & TaKKe METOAOB IOCTPOCHHUS T'PaQUKOB PasTUYHBIX
MPOLECCOB;

37. 3HaHME OSKOHOMMKO-MATEMATHUECKHX METOIOB, B3aUMOCBS3H OCHOB
BBICIIEH MaTeMaTHKH ¢ SKOHOMHKOH ¥ AUCHHUIUIMHAMH O0LIENPO(eCCHOHATBHOTO
LMK,

OOUfUE KOMIEMEHYUU!

OK 01. BeiOupare crnocoOel pelieHus 3ama4y  NpogeCCUOHATBHOM
JEATENBHOCTU MIPUMEHHTEIBHO K PA3TUUYHBIM KOHTEKCTAM,

OK 02. OcyluecTBIATh MOKUCK, aHAIM3 W MHTEPIpeTalui0 HH(popMaIuy,
HeoOX0IuMO A1 BEINOMHEHHA 3a0a4 IpodecCHOHATBHOR IEATENbHOCTH,

OK 03. [TnaHupoBaTh U PEANU30BBIBATE COOCTBEHHOE MPOPECCUOHATBHOE U
JMMYHOCTHOE Pa3BUTHE,

OK 04. PaboTaTh B KOJUICKTHBE ¥ KOMaHzae, »PPEKTHBHO B3aMMOIEHCTBOBATD
C KOJJIEraMy, pYKOBOACTBOM, KITMEHTAMH,

OK 09. Hcnonp3oBare HHHOPMALIOHHEIE TEXHOIOTHH B MPO(ECCUOHATBHOM
OEeATENBHOCTH.

dopmoil  UTOroBoH arTecTalMu Mo Y4YeOHOH MUCIMIUIMHE SBISETCS

IHpPEepeHUMPOBAHHBIH 3aUeT.



2. Pe3yabTarbl 0CBOCHHS Y4e€OHOH JHCHUILIMHDI, MOAJIEKALLHE IPOBEPKe

B pesynbTaTe arrecTauMy 1O YYEOHOH AMCUMINIMHE OCYUIECTBIAETCH

KOMIUICKCHAss NpPOBEpPKa CICOYIOLINX YMEHUH M 3HAHWH, a TakkKe JUHAMHMKa

(opMupoBaHHs OOLUIMX KOMIIETEHIIMIA:

Pe3yabratbl 00y4eHHs1: YMeHHs,

ITokazaTean oueHKH

DopMa KOHTPOJA U

3HAHHS H o0LHe KOMMeTeHIHH pesyabTaTa OUEHHBAHHS
V1. ¥Ymenue pewars npuknaasuele | 1) ymers pewmats YCTHBIA U MUCbMEHHBII
3a0a4H B 00J1aCTH anredpanyeckue OMpac, CaMOCTOATENbHAA

npoheCcCHOHANBHON NeATENBHOCTH.

YPaBHEHHS C
KOMITJIEKCHBIMH YHCITaMH,

2) yMeTb pelIaTh 334a4H ¢
KOMITJIEKCHBIMH YHCITaMH,

3) yMeTb reOMeTpHUYeCKU
HHTePIPETUPOBATh
KOMITJIEKCHOE YUCTIO;

4) yMeTb HaXOAHWThH MIOLIAOb
KPHUBOJHUHEHHON
TpaneuuHy,

5) yMeTb HaXoIUThb
ornpenenéHHblil HHTerpan
HCTIONB3YS OCHOBHbBIE
CBOHCTBA, MPABUIIA
3aMEHBI IEPEMEHHOH H
MHTETPUPOBAHHSA 110
YACTAM,

6) yMeTb BBIYHCIATH
HeCOOCTBEHHBIE
HHTETPaJIbl,

7) yMeTb HCCIENOBATh
CXOOUMOCTD
{(pacXoOuMocCTh)
HHTErpanoB,;

padora, MpaKTHYECKOE
3aHATHE, MATEMATHUSCKHIH
IUKTAHT, TECTUPOBAHHE

V2. BrICTpOTa H TOYHOCTB MOHCKA,
ONMTHMAJIBHOCTH H HAYYHOCTD
HeoOxoouMolt HH(popMaLuy, a
Takyke 000CHOBaHHOCTE BEIOOpa
NPUMEHEHHS COBPEMEHHBIX
TEXHOIOTHH €€ 00padOTKH.

1) yMeTb peluathb
anrebpanueckue
YpaBHEHUSA C
KOMIUIEKCHBIMU YHCIIaMHU;

2) yMeTb peluaTh 3aJauu ¢
KOMIIJIEKCHBIMH HHCITAMH,

3) yMeTb réOMETPHYECKH
MHTEPNPETHPOBATH
KOMIIJIEKCHOE HHCIIO,

4) ymeTb COCTaBJATH
MATPHLIBI H BBINOIHATD

YCTHBIH U MTUChbMEHHBIIA
QIpoC, CAMOCTOATEIbHASNA
padoTa, MpakTHYECKOe
3aHATHE, MaTeMaTHYeCK Ui
JUKTAHT, TECTHPOBAHUE




OeHCTBUS HAJ HUMH,

5) yMeTb BBIYHCIATH
ONpPeAeNUTENb MATPHLIBI,

6) yMmeTb peluaTh 3a1a4H Npu
MOMOLIH
oud depeHIHANbHBIX
ypaBHEHUH;

7) yMeTb peuiaTh
ouddepeHUIHaNbHbIE
ypaBHEHUS MePBOro
NOpsAOKa U MEePBOi
CTETeHH,;

8) ymeThb pelaTh
nuddepeHLHaNbHBIE
YPaBHEHHSI C
PAsaeNAOLHMHCS
NepeMEHHBIMH,

9) ymeThb peluaTh
OJHOPOIHbBIS
nuddepeHLHaIbHBIE
YPaBHEHMUS,

V¥3. OpraHu3oBbiBaTh 1) yMeTb peluaTh CHCTEMBI YCTHBIA U MHCBMEHHBII
CaMOCTOATENbHYIO paboTy npu JUHEHHBIX YpaBHEHUH GIPOC, CAMOCTOATENBHA
OCBOEHHH MPodECCHOHATBHBIX meronom [aycca, pasiaTa, HPAKTHIECKas
KOMIETEeHLHI; CTPEMUTBLCA K npasunoMm Kpamepa u SaHATHE, TCCTHPOBARHC
€caMo0OPa3OBaHHUI0 U MOBBILIEHHIO MeTonoM O0paTHOM
npoecCHOHaTBHOTO YPOBHS. MaTpHLBL;

2) yMeTb HaxOIHThb
HEOMPEIeIEHHbIH
HHTETPaJ ¢ MOMOLIbI)
TadJIHLL, a TAKXKe
HCTIONIB3YS €r0 CBOHCTBA,

3) yMeTb BBIYHCIATH
HEOIPEIeIEHHbIH
HHTErpaJl MeTOIO0M
3aMEHBI IEPEMEHHOH H
UHTETPHUPOBAHUSA 10

YacTAM;
4) yMeTb HHTErpHpOBaTh

npocTeiune

paLHOHaNbHbIE IPOJH;
V4. YmMeno u 3¢ pekTHBHO 1) yMeTb peliaTh CHCTEMbI YeTHBIH onpoc,
padoTaTh B KOJUIEKTHBE, JMUHEHHBIX YpaBHEHUH CaMOCTOsITeNbHast padoTa,
coOM0aaTh NpohecCHOHANBHYIO meronom [aycca, NPaKTHICCKOE 3aHATUE,

TEeCTUPOBAHHUE,

3THKY. npasunoM Kpamepa u




2)

3)

4)

5)

METOIOM 0OpaTHOI
MaTPHLIBI,

YMETh PELUaTh 33a4H NpH
MOMOLIH
ouddepeHIHANbHBIX
ypaBHEHUH;

YMeTh peLiaTh
ouddepeHUIHaNbHbIE
ypaBHEHUS MEePBOro
NOpAOKa U MEePBOi
CTETeHH,;

YMeTh peLiaTh
nuppepeHLHATbHbBIE
YPaBHEHHS C
PA3IeSIFOIHMHCS
MePEMEHHBIMH,
YMeThb peLuaTh
OJHOPOIHbBIS
nuppepeHLHAIbHBIE
YPABHEHHS,

VS, YMeHue sICHO, 4ETKO,
OIHO3HAaYHO U3J1araThb
MaTeMaTH4yeckue (hakThl, a TakKe
paccMaTpuBaTh
npogecCHOHaIbHEIE MPOOIEMEI,
HCIIONb3Ys MaTeMaTHYEeCKU
anmapar.

)

2)

4)

YMEeTb COCTABATh
MaTpHUBb! U BBIMOIHATD
OEeHCTBUS Hald HUMU,
YMETb BBIYUCIATH
onpeaenuTenb MaTpULB,
YMeTb HaXxOIUTh MIOLIAb
KPUBOJUHEHHON
TpaneLuuy,

YMETb HAXOAUTD
OnpenenéHHbIi HHTErpal
MCTIOJNB3YSl OCHOBHBIE
CBONCTBA, MPABUIA
3aMEHBI IEPEMEHHOH H
HUHTETPUPOBAHHA 10
YACTAM,

Yernslii onpoc,
CaMOCTOATENbHAs padoTa,
MPaKkTHYECKOe 3aHATHE,
TECTHPOBaHHUE.

V6. YMeHHe paLHOHANBHO H
KOPPEKTHO UCTONb30BaTh
HH(OpMALIHOHHbBIE PECYpPChl B
npogecCHoHaNbHON U yueOHOoH
OeATENbHOCTH.

1)

2)

3HATb, YTO MPEACTABIIAET
coboii MaTeMaTHYecKas
Mogenb,

3HATb, KaK MpakTHYECKH
MPUMEHATH
MaTeMaTHYeCKUe MOJEeNH
MpU peLUEeHHH Pa3TuUHbIX
3agay;

3HaTh OOLUYIO 3adauy
JIUHEHHOr O

YCTHBIH U MTHChbMEHHBIIA
OMpOC, CAMOCTOATENbHAS
padoTa, MpakTHYECKOe
3QHATHE, TECTHPOBAHHE




MPOrpaMMHPOBAHHS,

4) 3HATBH MATPUYHYKO HOPMY
3aIHCH,

5) 3Hath rpadHueCKHii METOX
PELUEHHUS 31341
JTUHEHAHOTO
NpOrpaMMHpPOBAHUS;

6) yMeTb BBIYHCIATH
HEecOOCTBEHHBIE
HHTErpalsl,

7) yMeTb HCCNeAOBaTh
CXOOHMOCTD
(pacxoouMocTh)
MHTETPaJIOB;

V7. YmeHHe 000CHOBAHHO H

ANCKBATHO NMPHMEHATH METOABI H

CrocOOB! peLeHus 3a4a4 B

npoecCHOHANBHOIH AeATEBHOCTH.

1) ymeTb COCTaBIsAThL
MATPHLIbI H BBIMTOJIHATD
NEeHCTBHS HAJ HUMH,

2) yMeTb BBIYHCJATD
ONpPeaenuTeNb MATPULIB,

3) 3HATb, YTO NPEICTABIALT
coboli MaTeMaTHUeCcKas
MonOenb,

4) 3HaTb, KaK MpPaKTHUECKU
MPUMEHSTh
MaTeMaTUYeCKHe MOIENH
MPU pelIeHHH Pa3IUYHbIX
3agau;

5) 3HaTb oOLUYIO 3adaqy
JIMHEHHOrQ
MPOrpaMMHPOBAHMUS;

6) 3HATH MATPUHHYIO OPMY
3AMHCH;

7) 3HaTh rpadH4YECKUI METOA
PeLUEHHS 3a7a4H
JIMHEHHOrQ
MPOrpaMMHPOBAHHUS;

8) yMeTb HaxOIUTh
HEeOonpenenéHHbIi
HHTErpan ¢ MOMOLIbI0
TabJIHL, a TAKKe
HCMONb3YA €ro CBOICTRA,

9) yMeTb BLIYUCIATD
HEOoNpeneNnéHHbIi
HHTerpan MeToI0M
3aMeHbl MepeMeHHOH H

Y CTHBIN U MUCbMEHHBIH
OMpOC, CAMOCTOATENbHAS
padoTa, MPaKTHUECKOE
3QHATHE, MATEMATHUYSCKHI
IUKTAHT, TECTUPOBAHHE




MHTErPUPOBAHHS 110
YaCTAM,

10) ymeTh HHTErpUPOBATD
NPOCTEHLIHE
paLlMOHaNbHbIE APOOH.

31. 3HaHHe OCHOBHBIX
MaTeMaTHYeCKUX METOAOB
peLIeHHs MPUKIAgHbIX 3a1a4 B
obnactu npodeccHoHaNbHOH
OeATeNbHOCTH,

1) 3HaThb ompeneneHue
KOMITJIEKCHOTO YHCNa B
anreGpaudeckoil Gopme,
OeliCTBUA Hal HUMH;

2) 3HaThb, KaKk reOMeTPUYECKH
H300pa3UTh KOMILIEKCHOE
YUCIO,

3) 3HaTb, YTO MPEACTABISAET
coboif MOAYJIb H APTYMEHT
KOMIUIEKCHOI'O YHCJIA,

4) 3HATh, KaK HAHTH IJIOLIAb
KPHBOJIHHEHHOMH
TpaneLuHH,

5) 3HaTh, YTO HA3BIBAETCS
OIpeaenéHHbIM
HHTEerpanomMm;

6) 3HaTb popmyny HetoToHa-
Jlefibuuua;

7) 3HaTb OCHOBHbIE CBOMCTBA
onpenenéHHOro
HHTerpana,

8) 3HaTb MpaBuia 3aMEHbI
MEPEMEHHON H
MUHTETPUPOBAHHE 110
YaCTAM,

9) 3HATh, KAK HHTETPHUPOBATh
HEOTPAHHYEHHBIE
$byHKLMY,

10) 3HaTh, KaK HHTErPHPOBATD
1o OECKOHEHHOMY
MPOMEXYTKY,

11)3HaTh, KaK BBIYHCIATh
HecOOCTBEHHbIE
HUHTEerpansbl;

12)3HaThb, KaK HCCIeooBaTh
CXOOUMOCTD
{(pacXoOuMocCTh)
HHTErpanoB,;

YCTHBIHA U MTHChbMEHHBIIA
QIpoC, CAMOCTOATEIbHASNA
padoTa, MpakTHYECKOe
3aHATHE, TECTUPOBaHHE

32. 3HaHHe OCHOBHLIX MOHATUH U

METQOCB TCOPHH KOMILJICKCHBIX

1) 3HaTb ompeneneHue
KOMIIJIEKCHOI'O YHCJIA B

Y CTHBIN U MUCBMEHHbIET
ONpoOC, CAMOCTOATE/IbHAS
padoTa, NPaKTHYECKOE




YHCeJ1, THHEHHOI anredpel,
MATEMATHUECKOTO aHATH3A;

anredpanyeckoi popme,
OefCTBUA HaJ HHUMH,

2) 3HATb, KAK T€OMETPHYECKH
H300pa3HTh KOMIUIEKCHO®
YUCIO,

3) 3HaTb, YTO MPEACTaBIAET
co0ofii MOOYNb M apryMeHT
KOMITJIEKCHOTO YHCNA,

4) 3HaTb 3KOHOMHKO-
MaTeMaTHUYeCKHe MeTOIbI;

5) 3HaTb, 4TO MPEICTABNAIOT
co0oii MaTpUyHble
MOJENH,

6) 3HATH CNpeNeIeHHe
MATpPHLIBI H N€HCTBHS HAN
HHMH,

7) 3HATb, YTO NPEICTABIALT
coboii onpenenuTeNnsb
MaTPHLIBI,

8) 3HATh, YTO TaKoOe
ONpeaeNuTeNb BTOPOro U
TPEeTbero Nopsiaka;

9) 3HaTb 3aJauu,
NPUBOIALINE K
ouddepeHIHANbHBIM
ypaBHEHUAM,

10)3HaTb OCHOBHBIE MOHSATUSA
U onpeneneHus
oud depeHIHANbHBIX
YPABHEHHH;

3aHATHE, TECTHPOBAHHE

33. 3HaueHHsT MATEMATHKH B

npoecCHOHANBHOH AeATENBHOCTH

1 npu oceoeHuu ITTICC3;

1) sHatb meton Naycca,
npasuie Kpamepa u meron
0OpaTHON MaTPHLIBL,

2) 3HAThb, YTO NPECTABIALT
coboii neproodpasHas
dbyHKLMA U
HEOIPEIeIEHHbIH
HHTerparn;

3) 3HaTb OCHOBHBIE MpaBUNa
HEOTpeneNnéHHOro
HHTerpUPOBAHMUA,

4) 3HaTb, KaK HaXOIHTb
HeoTpeneNnéHHbli
HHTerpan ¢ MOMOLLbHO
TabJUL, a TAKKE

Y CTHBIN U MUCEMEHHBIH
OMpOC, CAMOCTOATENbHAS
padoTa, MpaKTHYECKOE
3aHATHE, MATEMATHUYSCKHIH
IUKTAHT, TECTUPOBAHHE




HCTIONIB3YSl €r0 CBOHCTBA,

5) 3HATh, B UéM 3aKJIKUALTCS
METO/ 3aMEHBI
NEPEMEHHOH H
HUHTErpHPOBAHUs MO
YacTsM,

6) 3HaTb, KaK MHTETPUPOBATH
npocTeiune
paLHOHaNbHbIE APOJH;

34. 3HaHHe MaTeMaTHYECKUX
MOHATHH U ONpeAeaeHHH,
CMocobOB J0Ka3aTENbCTBA
MATEMATHYCCKHMH METOOAAMH,

1) snHatb MeTox ['aycca,
npasuno Kpamepa u Meton
oOpaTHOI MaTpHLBL;

2) 3HATb 3a0a4H,
MPUBOSIIHE K
nuppepeHLHATbHBIM
YPABHEHHSIM,

3) 3HATb OCHOBHBIE NOHATHS
H ONpENeNeHH s
nuppepeHLHATbHBIX
YPAaBHEHHH;

4) 3HaTb ompeaeneHue
npenena QpyHKLUHH,

5) 3HaTb ompeneneHue
OECKOHEYHO MaNbIX
(hyHK LUK,

6) 3HaTb MeTox
5KBHUBAJIEHTHBIX
OECKOHEYHO MaNbIX
BEJIHYHH,

7) 3HaTh, KaK PacKpbIBATh
HEOMpPeneNEHHOCTh BHAA
0/0 1 oofoo;

8) 3HATh 3aMe4aTeNIbHbIE
Mpenesl,

9) 3HATH oNpeneeHue
HENPEePLIBHOCTH {YHKLIUM,

Y CTHBIN U MUCBMEHHBIH
ONpoOC, CAMOCTOATE/IbHAS
padora, MpaKTHYECKOE
3aHATHE, TECTUPOBAHHE

35. 3HaHHe MaTeMaTHYECKUX
METOOOB MMPH PELUEHHH 3a0ay,
CBSI3aHHBIX ¢ Oyayiueil
npodeccHoHaNbHOH
OEATENbHOCTBIO U HHBIX
NPUKJIAOHBIX 337ad,

1) 3HaTb S5KOHOMHKO-
MaTeMaTHYeCKHe METOIbI,

2) 3HaTb, UTO MPEACTABISAIOT
coboit MaTpUYHbIE
MOIEeNH,

3) 3HaTb omnpeneneHue
MaTpHULbl U AeHCTBUA HAA
HUMH;

4) 3HATH, UTO NPEACTABIALT

YCTHBIH U MTHChbMEHHBIIA
QIpoC, CAMOCTOATEIbHASNA
padoTa, MpakTHYECKOe
3aHATHE, TECTUPOBAHHE




coboii onpenenuTens
MATPHLBL,

5) 3HaTh, YTO TAKOE
ONPEAENUTENb BTOPOro U
TpPETbero Nopsiaxa,

6) 3HaTb, kak HalTU Miowaib
KPHUBOJUHEHHON
TpaneLuH,

7) 3HaThb, UTO Ha3bIBAETCS
onpeaenéHHbIM
HHTErpanomM,

8) 3HaTb popmMyny HetoToHa-
Jeitbuuua,

9) 3HATh OCHOBHBIE CBOIICTBA
OIpeaenéHHOro
HHTErpaja,

10) 3HATHL NpaBUIa 3aMEHBI
NEPEMEHHOH H
UHTETPUPOBAHHE 1O
YACTAM,

1 1) 3HaTh OnpeneneHue
npenena GpyHKLUUU;

12) 3HaTb onpeaeneHue
OECKOHEUHO MalbIX
(hyHK LN,

13)3HaTh MeTOx
5KBHUBAJIEHTHBIX
OECKOHEUHO MalbIX
BEJINYHH,

14) 3HaTh, KaK PaCKpbIBaTh
HEOMpPeneNEHHOCTh BHAA
0/0 1 oofoo;

15) 3HaTh 3aMeyaTeNbHbIE
NPENeJIBI,

16) 3HaTh OnpeneneH1e
HENpPEePBIBHOCTH (YHKLIHUH,

36. 3HaHHEe MATEMATHYECKOTO
aHaau3a UHpOpMAaLIUH,
npeacTaBaeHHOH pa3iuuHbIMU
crocobaMy, a TakKe METOOOB
NOCTPOEHUs rpapUKOB pasIUUHBIX
NPOLIECCOB,

)} 3HaTh, YTO MPEACTABIAET
coboii MaTeMaTHYecKas
Mozenb,

2) 3HaTb, KaK MPaKkTHYeCKH
NPHUMEHATh
MaTeMaTHYeCKHe MOJENH
NpH pelleHHH pa3THYHBIX
3agau;

3) 3HaTb o0LIYIO 3adauy

YCTHBIH U MTHChbMEHHBIIA
OMpOC, CAMOCTOATENbHAS
padoTa, MpakTHYECKOe
3aHATHE




JIMHEHHOrQ
MPOrpaMMHPOBAHHS,

4) 3HATBH MATPUYHYKO HOPMY
3AMHCH;

5) 3Hatb rpadHUUecKUii MeTOT
peLIeHHUs 3a1a4un
JTUHEHAHOro
NporpaMMHpPOBaHUS,

6) 3HaTb, KaK MHTETPUPOBATH
HeorpaHH4YeHHbIe
(hyHKLIUH,

7) 3HaTb, Kak MHTETPUPOBATH
1o OeCKOHEHHOMY
MPOMEXYTKY,

8) 3HATb, KaK BBIYHCJATH
HECOOCTBEHHBIE
HHTETPaJIbl,

9) 3HaThb, KaK HCCJIENOBATH
CXOOUMOCTD
(pacxoouMocTh)
HHTETPaOB;

10)3HaTh, Kak 3agaBaTh
(hYHKLIHHU IBYX H
HECKOJbKUX TMepeMeHHBIX,
CHUMBOJIUKY, 00nacThb
onpeneneHus,

37. 3HaHHe YKOHOMHKO-
MaTEMaTHUYECKHUX METOIOB,
B3aUMOCBA3H OCHOB BBICILIEH
MATEMATHKH ¢ SKOHOMHKOH H
OUCLIMTUTHHAMH
obmmenpohecCHOHANBHOIO LIMKJIA,

1) 3HaTb IKOHOMHKO-
MaTeMaTHUYeCKHe METOIbI,

2) 3HAThb, YTO NPEICTABISIOT
coBOI MaTpUUHBIE
MOJIEIH,

3) 3HATH ONpeneeHHe
MATPHLbI H AEACTBHA HAN
HHMH,

4) 3HAThb, YTO NPEICTABMIALT
coboii onpenenuTeNnb
MATPHLIBL,

5) 3HaTh, 4TO TaKoe
ornpeaenuTenb BTOPOro U
TPETbero Nnopsiaka,;

6) 3HaTb, YTO MpeICTaBIAeT
coboili MaTeMaTHUeckas
MOIenb,

7) 3HaTb Kak MPaKTHYECKH
NPHUMEHSTh

Y CTHBIN U MUCBEMEHHBIH
ONpoOC, CAMOCTOATE/IbHAS
padoTa, MpaKTHYECKOE
3aHATHEe, MaTeMaTHUECKHI
IHUKTaHT, TECTUPOBAHUE




MATEMATHYECKHE MOAETH
TMPH PEIIEHHH Pa3IH4HbIX
3a4au,

8) 3HaTh COLIYKO 3a7auy
JTUHEHAHOro
NpOrpaMMHPOBAHUA;

9) 3HaTb MATPUUHYIO GOpMY
3amucH,

10)3Hath rpaduyecKuii MeTox
peLUeHus 3a1a4d
JTUHEHAHOro
NpOrpaMMHPOBAHUA;

1 1)3HaTh, 4TO MPEACTABISAET
coboii neproodpasHas
dbyHKLMA U
HEOIPEIeIEHHbIH
UHTEeTpal,

12)3HaTh OCHOBHBIE MPAaBUIIA
HEOMPENeNEHHOrO
UHTETPHPOBAHMUSA,

13)3HaTh, kKaKk HAXOAHTb
HEOIpenenéHHbIi
HHTErpaln ¢ MOMOLLBIO
TabJHL, a TAKKE
HCTIOJIB3Y4 €ro CBOHCTBA,

14)3HaTh B UéM 3aKIIIOUAETCH
MeTOH 3aMeHbl
MEPEeMEHHON U
HUHTETPUPOBAHUS 110
YACTAM,

15)3HaTh KaK HHTETPHUPOBATH
NPOCTEHLIHE
paLHOHAJbHBIE APOOH.




3. OueHka ocBOeHHS Y4eOHOH AUCHHITHHBI:

3.1. DOpMBI H METOIBI KOHTPOJIA.

[IpeaMeTOM OLICHKH CHOy)KaT YMEHHSA M 3HaHWA, npeaycMmorpeHHeie ®I'OC mo
OUCUMIIIHHE  «Mamesiamuray, HaIpapleHHBIE Ha (QopMUpOBaHHE OOLMX U
TpoQeCcCHOHATBHBIX KOMMETEH LV



KoHTpo./ib H oO1leHKa 0CBOCHHSI Y4eOHO!H JHCIHIIHHBI 0 TeMaM (pa3aesiam)

Onement Y1

DOpMbI N METObI KOHTPOJIS

Texynmii KOHTPOJIb

PyOe>KHBIN KOHTPOJIb

HpOMC)KYTO‘IHaH aTTCCTaluA

®opmbl
KOHTPOJLA

[IpoBepsembie
Y, 3,0K

Oopmbl
KOHTPOJLA

[1posepaembie
OK,V,3

dopma
KOHTPOJIA

[IpoBepaembie
OK, V.3

Beeaenne

T

Y5, 36,37

Paszjaen 1. Beeaenne B
AHAJIN3 K
andpepennnaiLHOe
HCYHCJICHHE

A3

Y6, VY7, 34, 35,
OK 09

Tema 1.1. [penen n
HETIPEPBIBHOCTH (PYHKIIUH

YO, 0O, I3

34, 35

Tema 1.2. [1poussoanas
u uddepeniuan

VO, N0, 113,
T, MJT

34,35

Tema 1.3. [IpuMcHeHUE
MPOW3BOAHON K
HCCIIE0BAHUI0 (PyHKITHIA

YO, 113

Y6, ¥7,34,35

Tema 1.4. Bropas
IIPOU3BOJIHAS H €€
MPUMEHEHNE K
HCCIEI0BAHHUIO (PYHKIMI

YO

Y6,VY7

Tema 1.5. TTocTpoecnne
rpadukoB QYHKIHH ¢
MOMOLBK) NPOU3BOAHON

YO, 10, I3

Y6,VY7

Tema 1.6. [Npumenenne
[IPOM3BO/THOM [P PEIICHHN
MPUKTIAAHBIX 3374

YO, 10, I3

Y7, 0K 09




Pazaen 2. A3 VS5, V6, Y7, 35,

Hurerpaabnoe OK 01, 0K 03,

HCUYHC/ICHHE OK 09

Tema 2.1. YO, 110, I13, Y7, 35,37,

Heonpeaenenusolii T, M/J1, OK 03

uHTerpan. Metopt

MHTErPUPOBAHNA

Tema 2.2, YO, 110, I13, Y35,V¥7, 35,

OnpeaeneHublii nuTErpan CP OK 01, OK 09

U €ro NPUNOKEHNA

Tema 2.3. YO, 110,113 Y6, 0K 01,

HecoOcTBeHHbI# OK 09

HHTErpal

Paznen 3. OcHOBHbIE T Y7, 0K 01, J3 Y7, 0K 01, OK

NOHATHA TEOPUH OK 02 02

KOMILIEKCHBIX YHCeJ

Tema 3.1. Kommnekcubie | YO, CP, 113, T | V7, OK 01, OK

YUCNa U ACHCTBHSA HAJ 02

HUMH

Pa3znen 4. DneMeHTDI IO Y5, V7,35, 36, J13 ¥5,V7.35,36,37,

JTHHeHHOH anredpbl 37, OK 02, OK 02, 0K 03,
OK 03, OK 04 OK M, OK 09

Tema 4.1. Marpuusl n YO,CP, 113, T | ¥5,¥7,35,37,

OTIPENENUTENU OK 02

Tema 4.2. MeToabl YO, 13 35, 36, OK 03,

PEIMICHHUSA CUCTEM OK 04

JINHEHHBIX YPABHEHWIA




Tema 4.3.
MoaenupoBaHue
pelenne 3anau
JIMHEWUHOTO
NPOrpamMMUpPOBaAHNA

YO, 110, I13,
CP

Y17, 35,37,
OK 09

Pa3zaea S.
JuppepeHnnanbHbIE
YPABHECHHA

3

¥7,33,0K 2,
OK 04, OK 09

Tema 5.1.
JAuddeperumansHoie
ypaBHEHHSI

YO, O, CP,
M3, T

¥7,33,0K?2,
OK 04, OK 09

Pazaen 6. OyHKIHH
MHOIHX NEePEMEHHbIX

A3

34, 35

Tema 6.1. ®ynkunun
MHOTHX NEPEMEHHBIX

YO, 13, T10

34,35




Koau¢pukaTtop OEeHOYHBIX CPeICTB

OYHKIMOHAIBHBIN NMPU3HAK
OLEHOYHOTO CpeAcTBa (THI
KOHTPOJIBHOTO 3a1aHHST)

Kona ouerouHOro cpencrea

YCTHBIH OIIpoC YO
TTUCBEMEHHBIN ONPOC [10
I IpakTHueckoe 3augaTre Ne n 113 Ne n
TecTupoBanue T
MaTteMaTH4YeCKUM TUKTAHT MJ]
3agaHus LI caMoCToATeNbHOH padoTel | CP
- pedepar;

- JOKJIAL,

- COO0ILEHUE,

- DCCE.

JuddepeHurpoBaHHbIi 3a4eT A3




JInet cornnacoBaHus
JononaeHus v u3MeHeHns k koMIuiekty KOC Ha yueSHBIi roa
JlonosHeHUsT U U3MeHEHUs Kk koMmuiekty KOC Ha V4eOHBII oA Mo

OUCLUHUIIIHHE :
B kommiekt KOC BHECEHBI CNEAYIOIIME U3MEHEHUS:!

HonosHeHnss U u3MeHeHUss B koMmmiekte KOC o0cyxneHsl Ha 3acemanu [IK

« » 20 r. (MpoToKon Ne ).
IIpeacenarens LIK / /




4. 3apaHud 1151 OLEHKH OCBOCHHS AUCIHITHHBI
3ATAAHUA VI HHCBMEHHOI'O OITPOCA

Cavocmoamesrnas paboma va memy: « Buiwuicaenue npeoeaoeé »
Bapuanr 1

. Beruncnauts npenen pyHKIUM:
.2

. x° =9

lim S o i

=3 x —8x+15

. Beruncnuts npenen pyHKIUM:

. X+5

lim :

=23y -6

. Bbruncnute npegen QyHKIUU:

sinl7x

lim — )
=0sinl2x
. Beruuciauts npenen GyHKINM:

lim(l + ZJ : )
X X

. Beruvcnauts npenen pyHKIUM:
. X +x-20

lim - -

x—d x“—16

Bapuant 2

2. BbIYMCIUTE Npenesn HyHKIUH:

. 3x+6

lim .

x> 2x—4

. Beruncnauts npenen pyHKIUM:
. sin7x

lim — _

=0 ginl3x

. Beruncnute npegen QyHKIUU:

lim[l + E] '
R X

. Beraucnute npeaen QyHKUUU:
. x? =49

111‘1‘12—.

7 x2 ~5x 14

. BBHIUHCIUTE Tpenen (pyHKLIH:
. x"+4

lim :

¥>32x —6

. BBHIUHCIUTE Tpenen (pyHKLIH:

Bapuant 3




. sIn%x
lim — _
>0 51n 4x
. BBRIUMCIUTE Tpenen (pyHKLIH:

&

lim[l + Ej’ .
X X

. Beraucnute npegen QyHKUUU:
. x*-12x+35

lim ————

Wi x" =25

. BBRIUHCIUTE Tpenen (pyHKLH:

Bapuanr 4

. Beruucaute npenen GyHKUUM:
sin 8x

1 .
*=03in19x
. BBRIUHCIUTE Tpeen (pyHKUH:

2y
lim[l + ij _
X—=T ’\‘

. BeIuMcnuTe npenen GyHKUuM:

Bapuaur S

. x> =3x-18

lim 5 A~

=5 x2 36

. Beruucnute npenen GpyHKUMU:
. 2x-3

lim .

x4 3y —12

. Beruucaute npenen GyHKUUM:
. sinSx

lim — .

=0gin14x

. BHIUMCIUTE Tipenen (pyHKLIH:

lim [1 + Qj )
X b'e

. BBIUMCIHTE npenen GyHKUUH:
. x' -8l

lim ———— .

¥9 x° —11x+18

. BBIUMCIHTE npenen GyHKUUH:
3x-5

2x—12

. BeruMcauTe npenen pyHKuuu:
. sinl9x

lim — .

¥=>0 sin3x

. BBHIUHCIUTE Tpenen (pyHKIH:

Bapuanr 6

lim
x—6




-

lim [1 + EJ .
XK b'e

CaxtocmosmeasHdas paboma Ha meamy: « Henpepwui8HoCHb (hyHKYyUIU 8 INOYKE »

Bapuanr 1

. |
HcenenoBats PyHKUHIO f(x) = — HA HENPEPBIBHOCTE B TOUKE X, =0
X

Bapuant 2

2
X npu  x =0,

HccenenoBats (PyHKLHIO f(x):{ Ha HEMPEPBHIBHOCTL B TOYKE

1 npu  x=0

X, =0

BapuanT 3
Hcenenosats GyHKUMIO f(x) =X’ Ha HEIPEPBIBHOCTE B TOYKE X, =0.

Caxocmosmeavuas paboma na meaty: «I eomempuyeckuit u pusuyeckuti cuwic

RPOUIBOOHOT »

Bapuanr 1

1. HaiiTh npou3BoIHYIO GYHKUHH y = sin"(4x3 —2).

2. HaifTu Npou3BOIHYIO TPETHETO MOopsaka QyHKUUK y =3x* +cos5x .

3. Hamucarb ypaBHEHHE KacaTeNbHOH K rpaduky GyHKUIUH f£(X) =3 B Touke ¢

X
abeumccoit x, =-1, x, =1.
4. MarepuaneHas TOYKa JIBIDKETCS MO 3aKOHY  x(¥) :—%1’3 +2¢*+5 . Haiitu
J

CKOPOCTh U YCKOPEHHE B MOMEHT BpeMeHM =5 ¢. (IlepeMeleHue usmMepsercs
B METpax. )

Bapuanr 2
1. Haiith npou3BOAHYIO PYHKUHH ) = 0054(6):2 + 9).
2. HaliTi npou3BOHYEO TPETHErO MOPSAKA QYHKIMH ¥ =2x" —sin3x,
3. HammucaTh ypaBHEHHE KAcaTENBHON K rpaduky GyHKUUM f(x)=2x—x" B TOYKE
¢ abcumccont x, =0, x, =2.
4, MarepuanbHas TOYKA JBIKETCA MO 3aKOHY x(1)=1"—41° . HallTi CKOpOCTh U
YCKOPEHUE B MOMEHT BpeMeHH =5 ¢. (IlepeMelnieHue usMepseTcs B METpax. )



BapuanT 3

. Haiitu npou3BogHyi0 GYHKUHH ¥ =rg5(3x4 —]3).

. HaiiTn npon3BoaHYIO TpeThero nopsiaka QyHkuun y = 4x° —e™,

. Hamucathb ypaBHeHUe KacaTenbHOM Kk rpaduky GyHKIHH f(x)=x’ +1 B TOUKE ¢
abcumccoit x, =0, x, =1.

| > .
. MareprajibHasg TOYKa ABMXKETCA IIO 3aKOHY x(t):zf +¢°. HaliTu CKOpOCTh U

YCKOPEHUE B MOMEHT BpeMeHH =5 ¢. (IlepeMelnieHue u3sMepseTcs B MeTpax.)

Bapuant 4

. HaliTu npou3BoAHY0O QYHKIUH Y =ctg‘(5x3 + 6).

. HaliTh npon3BOIHYIO TPETHErO MOpsaKa GyHKUUKM ¥ =5x* —cosdx.

. Hamucathb ypaBHeHUe KacaTebHOM K rpaduky QyHKIUH f(x)=x' -1 B TOUKE ¢
abcuuccoit x, =-1, x, =2.

. MarepuanpHag TOUKa IBIKETCA MO 3aKoHy x(7)=1'-2¢. HaiiTu CKOPOCTEL M
YCKOPEHHE B MOMEHT BpeMeHH =5 ¢. ([IepeMelLeHne u3MEPSeTCs B METPax. )

Bapuant 5
. Haiiti mpon3BoHY0 QYHKIME y =arcsin® 7x”.
. HaiiTi npon3BOIHYIO TPETBENO NMOPsaKa GyHKUMEA ¥ = 4x" +sin2x.

. Hamucath ypaBHEHUE KacaTeNbHOM K rpaduky PYHKIHUU f(x)=1gx B TOUKE C

o T b4
abcuuccoi x, = R R

-~

2
. MarepuanpHag TOUKa IBIKETCA MO 3aKoHy x(r)=2r"-8. HaiiTu CKOpOCTH H
YCKOPEHUE B MOMEHT BpeMeHH =5 ¢. (IlepeMellieHue usMepseTcs B METpax. )

Bapuant 6
. Haiit mpou3BoHY0 QYHKIME y =arcig®5x*,
. HaliTh npou3BOAHYIO TPETHErO NOpsaka GyHKUMA ¥ =6x’ +e™

. Hamucarte ypaBHEHHE KacaTeNnbHON K rpaduKy QYHKIHM £(x)=1+cosx B TOUKE

- " T
¢ adbcuuccon x, =0, x, = rR

. MatepuaneHas TOUKa JBUKETCA MO 3aKOHY x(7)=r1'+2r, HalfTH CKOpOCTH W
YCKOPEHUE B MOMEHT BpeMeHH =5 ¢. (IlepeMeluieHue usMepsercs B METpax.)

Cavocmoameavrusa paboma va meaty. «[Ipuvenenie npouzeooHot K
uceaedosanuio pynxyuu. locmpoenue paguroe »

HccenegoBats PyHKUHIO U MOCTPOUTD €€ Tpaduk.



f(x)=x>=-2x+8.

f(x)==x>+5x+4.

y x* x 1

S
7(x) 4 16 4
f(x)==x"+3x-2.
f(x)=x*-2x*-3.

f(x)=x"+3x+2.

flx)=3x" =x°.

HailiTu  HeompeneNneHHBIE  HHTETPAIBl  METOAOM

Bapuanr 1

Bapuanr 2

Bapuanrt 3

Bapuanr 4

Bapuanrt S

Bapuanr 6

Bapuant 7

Bapuant 8

UHMESPUPOCUHUA »

Bapuanr 1

Caviocmoameavrasi paboma no meae: « Heonpeoeaennwiit unmecpai. Memoow:

HEMIOCPEACTBEHHOT O



MHTErpyupoBanus (41 Ne 1-5).

1. J‘Scosx—3x2+l X .
X

5 J‘S,\‘S—x"'+,\r4 %
. —de .
3. [le* 3> —ah.

1 1
4, ,
I[ms"x+ 1_x2}&

dx
j1+16x2 '

Haiity HeOTIpeNENEHHBIE UHTErPANIBI METOIOM MOACTAHOBKU (U1 Ne 6-8).

6. [(8x—4)ax.
12x° +5
J‘ﬁdx.
3x" +5x-3
jxs ¥ dx
. HaiiTu HeonpenencHHBl MHTErpaJ METOAOM HHTETPUPOBAHHS IO
YACTAM: j(,\ +5)cos xdx .

o %

Bapuant 2
Haiitu  HeonpeneneHHBIE  MHTETpalibl  METOAOM  HEMOCPEACTBEHHOTO

HHTErpupoBanus (et Ne 1-5).

1. J‘6sinx+4x“”—l .
X

) J‘X9 -3x" +2x°

7
X

[ 2% +shix.

4. j[ l,+ _l, }ix.
l+x° smn°x

V4 -9x7

Haiity HeOoTIpeneNEHHBIE UHTErPAIbI METOIOM IOACTAHOBKU (U1 Ne 6-8).

dx .

AV S

6. j(7x+5)4dx.
2_5
7 [ g
O6x  —3x+8
8. Ix7-e'“8d¥.
9. HaliTu HeONpeOeneHHBIH HMHTErpal METOJOM MHTETPUPOBAHHUS 11O

qacTaM: | (x —2)sin xdx .
J(



L2

b

CastocmoamenvHaa pabomd no meaie. « OnpedeieHHulit UHIMESpal i e2o
RPUTOICEHUS )

Bapuanr 1

BEIYMCITHTE ONPEAEIEHHBIA HHTETPA: I (4xf +x- 3)ix.

0

3
BBIUHCIUTE OTIPEASTICHHBIN UHTErPal METOAOM TTOACTAHOBKH: I(Qx —1)'dx.
2

BBIUMCINTE, MPEABApHTENBHO CAENAB  PUCYHOK, ILIOMAAL  (PUIYpHL,
OTPaHMYEHHON JIMHUAMH: y=—-x"+4, y=0, x=-2, x=2,

Haiitu 00beM Tena, MOAYYEHHOTO NpPU BPAUICHUM BOKPYT OCH al0CIHCC
KPUBOJIMHEHHOA Tpaneumu, OrpaHUYEeHHOM JIMHUASIMMU:
y:\/;, y=0, x=1, x=4.

CKOpPOCTb JABWKEHUS TOUKH M3MEHAETCS IO 3aKOHY v = 31" + 27 +1 (M/c). Haiitu
IYTh S, NPOAASHHBIH TOUYKOH 3a 10 ¢ OT HAYaTa ABMIKEHHUA.

Bapuant 2

3

. BBIYMCIHTE ONPEAEIeHHBIH HHTETPA: j (sz —x+ 4}bc.

0

1
BBIUMCITUTE OTIPENETEHHBIM HHTETPaJl METOOM TIOCTAHOBKYL I(3x +1)'dx .
0

. BBIUHCINTB, NpPEABAPHTEIBHO CHENAB  PUCYHOK, IUIOWAAL  (DUIYPEHI,

OTrPaHMYEHHON JIMHUAMH: y=—x"+1, y=0, x=-1, x=1.
Haiitu 00BeM Tena, MOAYYEHHOTO NpPU BPAUICHUM BOKPYT OCH  al0CIIHCC
KPUBOJIMHEHHOA Tpamneumu, OrpaHU4YEeHHOM JIMHUASIMMU:

y:Ja y=0, x=0, x=1.
CKOpPOCTh NBHKECHHS TOUKH M3MEHSETCS 1O 3aKOHY v=9" -8 (Mm/c). Haiitu
IYTh S, NPOAICHHBIA TOUKOH 3a YETBEPTYIO CEKYHAY.

Cavocmosmeavrad paboma na meaty: «/lunetnaa areedpa»

Bapuanr 1
2 30 -1 0 3
Haiitu matpuny C=A4-3B,ecnu 4=|-2 1 8|, B=[2 4 1
2 4 3 1 3 0

PenuTh CUCTEMY JIMHEHHBIX YPAaBHEHUIN METOIOM 00paTHON MaTpULBL.
Penmutes cucteMy JIMHEHHBIX ypaBHEHUIH 110 popmynaM Kpamepa.
PeLIUTEL CUCTEMY JIMHEHHBIX YPAaBHEHUI METOIOM ['ayccea.



b

b

b

X +2x, —x; =1,
2x, =X, +x;, =5,

2 —
3%, +2x, +x,=7.

Bapuanr 2
2 30 -1 0 3
Haiitu matpuuny C=24-B,ecnu A=|-2 1 8|, B=|2 4 1].
2 4 3 1 3 0

PenuTh CUCTEMY JIMHEHHBIX YPAaBHEHUN METOIOM 0OpaTHON MaTpPULBL.
Penmuth cucTeMy JIMHEHHBIX ypaBHEHUIA 110 popmynam Kpamepa.
PeIUTEL CUCTEMY JIMHEHHBIX YPAaBHEHUI METOIOM ["ayccea.

X =X, +2x;, ==2,

X +2x,—x, =17,

2x,+x,—3x, =5

BapuanT 3
2 30 -1 0 3
Haiitu matpuuny C=34+B,ecnu 4=|-2 1 8|, B=|2 4 1
2 4 3 1 3 0

PelInThs CUCTEMY JTMHEHHBIX YPaBHEHUI METOIOM 00paTHOM MATPULEL.
Penmurths cucTeMy JIMHEHHBIX ypaBHEHUH 110 popmynam Kpamepa.
PelIMTL CUCTEMY JIMHEHHBIX YPAaBHEHUI METOIOM ["ayccea.

X, +3x. —2x, = 4,

X +4x,-x, =7,

2x, +x, +x, =3.

Bapuant 4
2 30 -1 0 3
Haiitn matpuny C=4-4B,ecnu 4=|-2 1 8|, B=2 4 1
2 4 3 1 3 0

PelInTh CUCTEMY JTMHEHHBIX YPaBHEHUI METOIOM 0OpaTHO MATPULIEL.
Penmurths cucTeMy JIMHEHHBIX ypaBHEHHUH 110 popmynam Kpamepa.
PEeLIUTEL CUCTEMY JIMHEWHBIX YPAaBHEHUI METOIOM ['ayccea.

X, +2x.—x, =3,

X +3x, +x, =6,

2%, —x, +x, =4



b

b

Bapuant 5

2 30 -1 0 3
Haiitu matpuny C=44-B,ecnu 4=|-2 1 8|, B=2 4 1
2 4 3 1 3 0

PelInTE CUCTEMY JTMHEHHBIX YPABHEHUH METOIOM 0OpATHOM MATPULIEL.
Penmuths cucTeMy JTMHEHHBIX ypaBHEHHUIH 110 popMynam Kpamepa.
PeIUTEL CUCTEMY JIMHEHHBIX YPAaBHEHUI METOIOM ["ayccea.
X, +x, —3x, =2,
X +2x,+x, =3
3x, +7x, +x, =10.

Bapuant 6
2 30 -1 0 3
Haiitu Mmatpuny C=4-2B,ecnu 4=|-2 1 8|, B=|2 4 1
2 4 3 1 3 0

PelInTE CUCTEMY JTMHEHHBIX YPaBHEHUI METOIOM 00paTHOM MATPULEL.
Penmurths cucTeMy JIMHEHHBIX ypaBHEHUH 110 popmynam Kpamepa.
Pelnth cUCTEMY JTMHEHHBIX ypaBHEHUH MeTOI0M ["aycca.
X+ X, +x, =3,
2x, =X, +x, =1,
2x,+3x, —x; =1L

CavocmosameavrHas paboma no meate: «Peutenue 3a0a4 AUHeNHo2o

NPOSPUNMUPOBUH U »

Bapuanr 1

[IpennpusaTe BBIIYCKACT MPOAVKIMEY TPEX BUIOB, UCMIONB3YS IS 3TOTO
CBIpb¢ TpexX TUIOB. CBEOCHHA O pacxode M 3amace ChIPbS MPEIOCTABICHEI B

TaOJIUIIE.
THII CHIPBS Pacxoa ChIphbs MO BUAAM MPOAYKIIUY, €/1./U3]. 3amac
I ™ e CHIPDA, €.
Cl 3 8 2 25
C2 5 7 3 28
C3 7 6 4 31

H3BECTHBIM MCTOJ0OM.

Onpenenute IUIaH BBINYCKAa KKAOTO BUAA NPOAYKUMHM NOpPH  YCIOBUH
MCIIONB30BAHMS BCETO MMEKOLICIOCA B 3amace ChIPhs. YKa3zaHWe: II0 JaHHBEIM
TaOJaMIBl 3ATMINNTE CUCTEMY JUHEHHBIX VpaBHEHMN U pelIuTe €€ JTHO0BIM




Bapuanr 2

[TpennpusTHe BBITYCKAST MPOAYKIMIO TPEX BHAOB, HCIOIB3YS UIS 3TOTO
CBIpB¢ TpeX THIOB. CBEOCHHA O pPacxode M 3amace CHIPbS IMPEACTABICHEI B
TadJIHIE.

THI CBIPBS Pacxon CbIpbs MO BUAAM NMPOAYKLIHH, €1./U31. 3arac
T ™ NE CEIPBA, €.
Cl 4 9 2 28
C2 6 7 3 29
C3 8 5 4 30

OnpenenuTe IaH BBIIYCKA KaKAOTO BHAA MPOIYKUMH NPH  YCIOBHU
HCTIONB30BAHHST BCEr0 HMMEIILErOCS B 3aMace ChIPbi. YKa3aHUE: MO JAHHBIM
TaOIUIBl 3aUMIIMTE CHUCTEMY JIMHCHHBIX YPaBHEHHE M peluTe €€ JHOBIM
M3BECTHBIM METOJIOM.

CaviocmosimervHasa patoma no meate: «IIpouseoonvie gynryuu 06yx
NEPEeMEHHBIX »
Bapuanr 1

1. Haiitu:
a) f 'y, ec f(x; y) = x* —5xcos y+ ysinx;

6) f',, ecnu f(x; y)=2xy + xtgy.
2. Haiiti yacTHBIC IPOH3BOIHBIE f ’}.y U ', B3aJaHHOH TOUKE:

(x;y)= 33/2 —yInx+2,Touka (1;1).
3. Haiitu nosnnsii gudpdpepenunan pyHKUMU: Z = arctgx/y

Bapuaur 2
1. Haiitu:
a) fi' ,ecnn f(t; y)=eY cost + el cos y;

6) f v, ccmn f(x; y)=3arctgy + xy*
2. Hafitu yactable Ipou3BoaHble f ) U f ' B 3a1aHHOM TOUKE:

flx;¥)=x%y +cosy +In x , Touka (2;0).
3. Haiitu nomusii muddeperuuan pyHKUML: z = X3y — y3x.

Camocmoamervrasd paboma no meie: «Hecobemeennviit unmezpaan
Bapuanr 1

Haiith HecOOCTBEHHBIE MHTETPAIEL:



1. jetdt

2 j- xdx

.2
st =1

Bapuant 2

Haiith HecOOCTBEHHBIE MHTETPAIEL:

1
1. jln xdx
0
2. J‘xe"'dx
BapuanT 3
HaiiTn HeCOOCTBEHHBIE HHTETPAJIHI:
1 J dx ‘.
0 (.\' - 1)-
2 [&
1 X
Bapuanr 4
HaiiTn HeCOOCTBEHHBIE HHTETPAJIHI:
1
dx
1 |—
I
2.
[

1]

CastocmoamenvHas paboma no meie. «JuppeperyuaivHole YypasHeHUs
nepeo2o NOPAOKA »
Bapuanr 1
Haiity yacTHBIE peleHns Uu(pepeHIMATEHBIX YPABHEHHUIA.
a) (1-x)dy-~(y-1)dx=0, ecnu y=3 npu x=2;
0) y’-y+4=0, ecnu y=5 npu x=0.
Bapuant 2
Haiitu yacTHBIC pemieHuA Au(ppepeHUHANTBHBIX YPABHEHHUI.
a) (x+3)dy-(y+2)dx=0, eciiu y=3 npu x=2;
0) y+2y+4=0, ecnu y=5 mpu x=0.



BapuanT 3
Haiity yacTHBIE peleHrs u(pepeHIMATEHBIX YPABHEHHUIA.
a) 2(x+1)dy=vdx, ecmu y=2 nipu x=1,
6) y'-2y-4=0, ecnu y=2 npu x=0.

Bapuanr 4
Haiiti yacTHBIC pelieHEA I(PPEPEHUHATBHBIX YPABHEHHH.

a) (x2+1)dy=2xydx, €CIi y=2 mpH X=1,

0) y'+2y-3=0, eciu y=—% pu x=0.

Bapuant 5

Haiiti yacTHBIC pelueHuA A depeHUHANIBHBIX YPABHEHHUIA.

a) (x*+1)dy=xydx, ecnu y=2 npu x=-/3 ;

0) y'+4y-6=0, eciu y=% npu x=0.

Bapuant 6

Haiiti yacTHBIC pelueHuA A depeHUHANIBHBIX YPABHESHHUIA.

a) A _ & , ecmn y=4 npu x=0;
x—1 y-4

0) y’-2y-4=0, ecnu y=-1 npu x=0.

Kpumepuu oyenru:

— OLEHKA «OTIMYHO» BBICTABJIACTCS, €CIH PadoTa BHIMIOJIHEHA TIOIHOCTHIO; B
JOTMYECKUX PACCYKACHUSAX U OOOCHOBAHWU PpELICHUS HET IpoOenoB U
OIMOOK, B PEUICHHMM HET MATeMATHYSCCKHX OIIMOOK (BO3MOKHA OJHA
HETOYHOCTD, OMNUCKA, HE SBLIKOIIALCS CICICTBUEM HE3HAHUA WM
HETIOHUMAaHHA yueOHOT0 MaTepuaia),

— OLIEHKA «XOPOLIO» BBICTABMAETCS, €CNU padoTa BHIMOJIHEHA MOJHOCTRIO, HO
00OCHOBaHHSl 11arOB pPEIUEHUS HENOCTATOYHBI, AONMYCTUMA OJHA-IBE
HETPyOBI€ OLUMOKM MK ABA-TPU HEAOUETA,

— OLIEHKA «YIOBJIETBOPHTEIBHO» BBLICTABISETCA, €CIM JOMYIIEHH Oonee
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onHOH omMOKH WK OoIee OBYX-TPEX HEJOYETOB B BBIKJIAAKAX, YepPTEXkax
WM rpaduKax, HO yUalUMicCs Brageer o043aTeIbHBIMH YMEHUAMH 110
yueOHOI TUCIMITINHE,

OLICHKA  «HEYAOBICTBOPHTEJIBHO»  BBICTAB/AETCA, €CIM  OOIYLICHEI
CYLLECTBEHHBIE OIIMOKH, IOKA3aBIUME, YTO OOYYAIOMIMICA HE BIAACET
00A3aTeNbHBIMH YMEHHAMH MO YueOHOH OUCLMINIMHE B MOJHOH MeEpe;
paboTa IoKa3ana IOJIHOE OTCYTCTBUE 00A3aTebHBIX 3HAHUI U YMECHUH HIH
3HAUUTENBHAS YaCTh pabOThI BHITIOJIHEHA HE CAMOCTOSITENBHO.

3ATAHHUA TJ/IA YCTHOIO OITPOCA

YCTHO OTBETUTE HA BOTIPOCHL.

Tena: « Mampuyer u onpeoeiume»

Yto HaszbIBaETCA MATpULEH?

YTo HA3BIBACTCA MATPHUECH-CTPOKOH? MAaTPULCH-CTOAOLIOM? BEKTOPOM?
Kakue MaTpulLibl Ha3bIBAKTCS NMPAMOYIONBHEIMU? KBAAPATHEIMU?
Kakue MaTpHLubl Ha3bIBAKOTCH PABHEIMU?

YT0 Ha3hIBAETCS IVIABHON THATOHAIBK) MATPHUIIEI?

Kakas MaTpuua Ha3bIBaeTCA AMArOHANBHON?

Kakas MaTpuua Ha3pIBaeTCs ¢ AMHUYHOI?

Kakas mMatpuua Ha3bIBacTCs TPEYTrOJBHOR?

YTO 3HAYMUT TPAHCTIOHUPOBATH MATPULLY

3 0 1

10. Tpaucnonupyiite Matpuny A= -1 2 7

0 1 -3

11.Yto Ha3kIBaeTCA CYMMOM MaTpu?

1 0 1 6 2 -1

12.Cnoxure MmaTpupl A=|—-2 0 1)JuB=(2 0 2

3 5 2 1 -1 -3

13.YT0 Ha3kIBAETCS MPOU3BEACHUEM MATPULBL HA YUCIIO?
14. Kak HaWTH NPOM3BEACHUE ABYX MaTpul’?
15.B 4eM COCTOMT 0Os3aTENBHOE VYCJIOBHE CYILECTBOBAHUA MPOU3BEICHUS

MaTpul?

16.KakuMu cBoiicTRaMu 001adaeT NPOU3BeACHHE MATpULL?

17.910 Ha3eIBACTCA ONPEACTUTENIEM MATPULIBI?

18.Kak BEIYHCIAETCS ONPEaSIUTENb TPETHErO MopsaKa no npasuiny Cappyca?
19. Y10 Ha3BIBASTCS MUHOPOM?

20.Yto Ha3pIBAETCA ANreOpanyecKuM JOTIOHEHUEM MIGMEHTA ONPEACTIUTENSA?
21.Kak pa3yioxKUTh ONPEACTIUTEND MO 3EMEHTAM CTPOKH U ¢cTondua?



22 .Kakue crnocoObl BEIUMCICHHS ONIPEISIMTENS BAM H3BECTHEI?
23.Ilepeuncnure CBOHCTRA OIIPEACTUTEICH.

24 Kaxkas MaTpuLa Ha3bIBACTCS HEBBIPOKICHHOH?

25.Kakas Matpuua Ha3pIBacTCsA 00paTHO MO OTHOLUCHHUIO K JAHHOMH?
26.KakoB OpsinoK BEIYUCISHNS MAaTPULBL 00paTHON JaHHOH?

Teva: « Memoowsr peutenua cucmer TUHEHvX YPUGHEH U »

Kak 3anucaTh mpocTeliliiee MaTpUYHOE YPABHEHUE?
Copmynupyiite Teopemy Kpamepa.

3anuwunte popmynsl Kpamepa.

Onummute Meton I'aycca.

el .

Teata: « KovniaencHvie yUCIa 4 OCUCHIGUA HAO HUAUY

JaiiTe onpenescHue MEUMON €IMHUIIEL

Kak BEIYHCIUTE CTENCHU MHUMON € JUHULIBI?

Bermcnure i, i, i1,

Kakoe yncino Ha3bIBacTCs KOMIUIEKCHBIM?

Kakue KOMIUIEKCHBIE 4YHC/IAa HA3bIBAKOTCS YUCTO MHUMBIMH? [lpuBenure

IIPUMEPBI KOMIIEKCHBIX YHCENT, YACTO MHUMBIX YHCET.

Kakue KOMIUIEKCHBIC YMCIIa HA3bIBAKOTCSA PABHBIMH?

Kakne KOMIUIEKCHBIE YHCTa HA3BIBAKTCS COMPSDKEHHBIMU?

8. Kak BBIMOMHACTCA CJIOKCHHUE, BBHIUMTAHHE, YMHOXKCHHE U  JCJICHUC
KOMITJIEKCHBIX YMCEN B aredpandeckoii gpopme?

9. IlpousBenute ACHCTBUA: a) (2—3i)+(2i-7), 0) (6—5i)-(2-3i)?

10.Kak reomeTpruuecKy H300payKaroTCs KOMILUICKCHEIE uncia?

11.9710 Ha3eIBAECTCA MOAYJIEM U QPTYMEHTOM KOMILIEKCHOIO Yucia?

12.KaKk 3amuCchIBAETCA KOMIUICKCHOE YHMCIO B TPUIOHOMETpHUeckoit dopme? B
TIOKa3aTenbHOIl popme?

13.CKOJIBKO 3HAYEHHH UMEET KOPEHb N-0i CTENEHH W3 KOMILICKCHOro uncsa?

14 Kak HaliTu BCE€ 3HAUEHUS KOPHSA N-0M CTENEHM U3 KOMIUIEKCHOTQ YHCa,
3aMHCaAHHOTO B TPUTOHOMETpUUECKoi (opMe? B nokazarensHol hopme?

15.Kak pelnTs KBagpaTHOES YPABHEHUE, €CJIH €r0 IMCKPUMHHAHT OTPULIATENCH?

16 Kakue KOpHHM ¥ CKOJNBKO KOPHEH MMEET KBAaJpaTHOE VpPaBHEHUE C

OTPHUATENbHBIM JUCKPUMHHAHTOM?

A

~N e
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Tena: «Ilpeodea u HenpepulBHOCHIL DYHK YUY »
. JlaiTe onpeacieHrue npenena nepeMeHHoN BeMUYUHEL. [lepeunciure cBoiicTBa
IIPELIOB.
. Kak npouutate 3amuchk lim,., f(x) =5b ? [ailite onpeneneHue mnpeaena
(pYHKIIMYU B TOUKE.
. HaiiTe onpeneneHue HENIpepbiBHOM (PyHKUKMK. KakuMU CBOHCTBAMU Ha OTPE3KE

oHa oOmamaer? Onpenennrte HWHTEPBAIB HEIPEPHIBHOCTH (GyHKUMU f(x) =
1

x+2
. HaiiTte onpenenenue npenena (PyHKUMH Ha OCCKOHECYHOCTH. OOBICHUTE

o o]
OCHOBHOH MCTOA PaCKpbITUA HEOMPEACTICHHOCTH ;Ha MpUMEPE BBIYUC/ICHUA

2x3-x2+45x
x3+2x-3 °
5. ChopmyIMpy#HTE U 3aIIMILIMTE MEPBLIH U BTOPOI 3aMeyuaTeIbHbIC MPEACTIbI.

npeaenaa limy_,q

Tena: «Ilpouszsoonasn u oupgeperyuaiy

. UTO Ha3bIBACTCS NMpPUPAILEHUEM HE3aBUCUMON MEPEMEHHOH U MpUpalleHUueM
GyrKIMHA?

. UTo XapaxkTepu3yeT CKOPOCTh U3MEHEHUS (PYHKIIUU OTHOCUTEIBHO U3MEHEHUS
aprymenTa? Jlaite onpeacaeHHe NPOU3BOIHOM.

. Kakasa ¢yHkuua HaseiBaeTcs MuQppepeHUMpYeMOil B TOYKEe U Ha OTpeske?
Copmynupyiite 3aBUCUMOCTD MEXK Y HETIPEPLIBHOCTEI) H
audHepeHINPYEMOCTEIO PYHKLMH.

. U3 kakux onepaumii CKIaAblBaeTCs O0lIee NPaBUIO  HAXOKICHMS
IIPOU3BOAHON JaHHOH (PyHKUEH?

. MOo)xHO 5 BBIYMCIUTH DPOU3BOAHYH) JIIOOOH (PYHKUMH, MOJIB3YACH
OMPEIENCHUEM MPOU3BOIHOI?

. HazoBute ocHOBHBIE (hOpMYJIBI U MpaBuna Ju{pPpepeHIpOBaHUS.

. Uto HazwBaeTcs Ou(ppepeHIHATIOM (PYHKUMM, Y€MY OH PpaBEH, Kak
0003HAYAETCA U KAKOB €r0 reOMETPHYESCKUNH CMBICIT?

. UeM MOKHO OTIpaBaTh, YTO MPH MAJTBIX 3HAUEHUSX /X MPUpAlIeHUe PYHKITUN
NpUOMIKEHHO paBHO €é muddepeHimany? UTo BBIpaXAET IeOMETPUYECKH
popmyna Ay=dy?

Teata: «IIpusienenie nPou3BOOHOT K UCCACOOBUHUIO (PYHKYUILY

. HaiiTe onpeneneHue Bo3pacTarwllei U yobiBaromei (pyHkuuii. KakoBbl 3HaKH
IIpUpalIeHUs apryMeHTa U (PYHKUMU B UHTEpBaax BO3pacTaHUs U YOBIBaHUA?
. B uéM 3aKkmouaeTcs IpH3HaK BO3pacTaHUs U yObIBaHUS (PyHKLIMU?



. B uéM 3akmrovaroTes  HEOOXODMMBIE M OOCTATOYHBIA — MPU3HAKH
CYLIECTBOBAHMA dKCTpeMyMa’?

. Tlepeuucnure MOpAAOK ONEpaluii A1 OTBICKAHHS MAakKCUMyMa M MUHHUMYMa
(PYHKIIMH ¢ NOMOLBIO MEPROI IIPOM3BOIHOIA.

. B uéMm pazmnure MEKTY HaXOKICHUEM MAKCUMyMa M MUHUMyMa (QYHKLUMU U
HaXOKOCHHEM HAaHOOIBIICTO H HAMMEHBLIETO 3HAYCHUH ?

. Kak wmercs HauOonbliee M HAUMEHbBIIEE 3HAYCHUS (QYHKIMU Ha JAHHOM
oTpe3ke?

Tena: « Bmopas npousgooHda u €€ NpUMIeHeHUe K UCCACAOBAHUIO (DYHKYUIL»

. Uto Ha3pIBaeTCA MPOU3BOJHON BTOPOrO MOPAAKA M KAKOB €€ MEXAHUUYECKUN
CMEICT?

. Kak OTBICKMBAIOT 3KCTpeMyMbl (DYHKLMI C MOMOLIBE) BTOPOI MPOU3BOAHOIM?

. Iloyemy B TOYKE MAKCHMMyMa BTOpAas IPOM3BOAHAA OTPULATEIBHA, 4 B TOYKE
MHHHMYMa — [TOJIOKUTEbHA?

. Kak onpenensrTcs TeOMeTpHYECKM W MO 3HAKY BTOPOH MPOU3BOIHOM
BBIMTYKJIOCTh U BOTHYTOCTH KPUBOH?

. Uto HazbIBaeTCs TOUKOU neperuda?

. KakoBbl HEOOXOOMMBIA M OOCTATOYHBINA NPU3HAKKA CYLIECTBOBAHUA TOUKH
neperuda’?

. ChopMmynupyiTe IpaBHIO HAXOKICHUS TOUKH Neperuda.

Tema: «llocmpoenue epahuroe GyHKyuil ¢ ROMOWBLIO NPOUZEOOHOY
. Kakolf cxemMoll pekoMEHAYEeTCs MNONb30BAThCS NPU TOCTPOSHUH rpaduka

pyHKIMKM? ONUIINTE KAKABINA TYHKT CXEMBL

Texa: «llpusienernue npousso0HOT NP peltteHul NPUKIAOHBLX 340y »

. Kak HaliTH MrHOBEHHYID CKOPOCTE TIPSIMOJUHENHOTO HEPABHOMEPHOIO
OBHKEHUA?

. Kak BBIUMCINTB YIVIOBOH KO(PUUUEHT KacarenbHOW K KpUBOH B NAHHOM
TOYKE?

. B uéM 3aKmouaeTca MEXaHHYECKHH CMBICIT IIPOM3BOJHOM?

Tesa: « Heonpeoeaennwitt unmezpai. MemoOvr unmespupoeans »

. Kakas ¢pyHKIHA Ha3pIBACTCA EPBOOOPA3HON 1S 3a0aHHON QYHKUIH?



2. Ecnu F{x) — nepoodpaszHas 41A f(x), TO KAaKUM PAaBeHCTBOM OHH CBSA3aHBI
MEKIY co00it?

3. 3anuummTe NepeoOGPasHBIE T GYHKIMI 3, 4x°, cosx, 2.

4. TlepBoodpaszHas onpeaesaeTcs HeOAHO3HAYHO. Kak 3T0 HYKHO MOHUMATh?

5. TloyeMy nmnpu HHTETPUPOBAHWU (PYHKUUI TOSABNSETCS  TIPOU3BONLHAS

IIOCTOSHHASA?

[Touemy oaHa QPYHKIIHS UMEET LENYE) COBOKYITHOCTh MEPBOOOPA3HBIX?

Kak 3anucarb BCHO COBOKYITHOCTB IIEPBOOOPA3HBIX (YHKIINII?

YTO HA3BIBACTCA HEONIPEACACHHBIM UHTETPATIOM?

. UeM oTIMHAETCA HEOMPEASIEHHBIN UHTETpaJl OT NEPROOOPA3HBIX (DYHKIIUN?

10 [ToueMy MHTErpaI HA3BIBACTCA HEONPEACICHHBIM ?

11.Kak Ha3sIBatoTCs BCE dIeMenTrl paerctsa [ f(x)dx = F(x) + C.

12.9YeM oTaMuaroTes Opyr  OT  Apyra MNOJBIHTErpaipHas  (yHKUUSA U
IOOBIHTETPATIBHOE BBIPAKEHHE?

13.Y10 03Ha4aeT MocTossHHAsA (' B ONPEICICHUH HEONPEAETICHHOIO HHTErpasa’?

14.Yemy paBHa NpoH3BOAHAI U JU((hepeHLHal HEOPEISICHHOTO MHTerpana’?

15.B 4em 3aKaro4acTca MNPaBHIO0 HHTEITPUPOBAHUS BBIPAKEHHUSA, COOEPIKALLETO
TIOCTOSIHHBIH MHOKUTEINB?

16.B uéM 3aKIi0¥acTCs MNPaBWIO HHTETPUPOBAHUSA aIreOpPauyecKOil CyMMEBI
pyHKIHI?

17.Yemy paBeH unTerpan ot guddepenunana HeKOTOpo# GyHKUUN?

18.Ha30BUTE OCHOBHBIE (POPMYJIBI HHTETPUPOBAHMUSL

© % o

19.Tlowemy #=-1 ans uaterpana [ x"dx? B kakoil Qopmyle paccMaTpuBaeTcs
3TOT CiIyyvaii?

20.Kak mpoBepUTh pe3yIbTaT HHTETPUPOBAHU?

21.Kakue M3 CIeOyIOIMX PABEHCTB 3AIMCAHBI BEPHO, 4 KAKME HET: a) [ x°dx =
3x% + C; 6)%= lnx+C;B)f(1+x)dx=x+xz—2+ C.

22. B 4€M COCTOUT reOMETPUYECKUI CMBICI HEONPEIENICHHOTO HHTErpasa?

23.Yto Takoe wWHTErpanbHble KpuBbE? Kak OHM  pacmoioKeHBl  Ipyr
OTHOCUTENBHO Apyra? MOoryT I OHU nepecekaThea?

24 Kak pacnosoKeHBl KacaTEeIbHBICE K MHTEIPAIBHBIM KPUBBIM B TOYKAX,
UMEROIIMX OJIHY U TY ke adcLucey?

25.Kak u3 ceMeHcTBa HHTETPATIBHBIX KPUBBIX BBLACIUTE OOHY U3 HUX?

26.Kak onpenenuTh MOCTOSHHYIO UHTETPUPOBAHUS 10 HAYATBHBIM JTAHHBIM?

27.YkaxuTe LENecoo0pa3HOCTh TMOACTAHOBKM U HAXOKASHHUS CIEAYHOIIUX

e dx; 6) f%mxdx; B) [ x3¥1—3x*dx/

HHTETPAIOB: a) | —



28. VKaKHTe, KaKHe U3 CACOYIOIIUX MHTETPATIOB LENeCc000pa3HO HHTETPHUPOBATh

™

AN

N

=

d *d '
mo wactaMm: a) [ xarcgxdx; ©) fﬁ B) f\;;__;dx; r) fgdx; 1)

[ cosxin(sinx)dx.

Teswa: « OnpedereHHvill UHMezpal U e20 NPUIOIHCEHUS »

. UTo Takoe ONpeneneHHbIN HHTErpaT?

YTO B 3aMUCH f: f(x)dx o3nauarot: a) uucna ¢ u b; 6) x; B) f{x)dx. MoxkeT Iu
OBbITE ¢ =b;, a=b?

3aBuUCUT U npupaileHue £(bj-F(a) oT BEIOOpa NEPBOOOPA3HOI?
CdopmynupyiiTe OCHOBHBIE CBOICTRA OMPEACICHHOTO UHTETPasIa.

B 4eM 3aKTi04aeTcs reOMETPUUECKHI CMBICT ONPEISNEHHOr0 HHTErpasa?
MOoKeT U MIOIMAAb KPUBOJIUMHEHHON Tpanenuu ObITh paBHA OTPHIATENBLHOMH
BEJINYMHE, HYJIIO U OUEMY?

[TpuenuTe TpuUMepbl (PU3MUECKUX W TEXHUUECKUX 3124, KOTOPBIE MOMKHO
PELIKTE ¢ TOMOLIBIO OIIPEICICHHOTO HHTErpalia.

Teaa: « Hecobcmeennurtt unmeepai »

. Kakoif uHTerpan Ha3pIBacTCs HECOOCTBEHHBIM? HECOOCTBEHHBIM MHTErPAIOM

nepeoro poga? HecoGCTBEHHBIM HHTErPAJIOM BTOpPOTO poja’?

B 4eM COCTOUT reOMeTPUHECKUIT CMBICTT HECOOCTBEHHOTO UHTETpania’?

Kak BBEIYHCAAIOTCA HECOOCTBEHHDIE HHTETPAITBI?

Kornga HecoOCTBEHHBIII MHTErpal MNEPBOro (BTOPOro) poaa CXOAUTCs?
Pacxoaurtca?

Teata: « Mooeauposanue u peuterue 3a00a4 AUHCUHO20 NPOZPAMMUPOSAHUS »

Kakue ypaBHEHNUs HA3bIBAIOTCA COOTHOUIEHUIMM OanaHca?

Yto Ha3BIBACTCA THNOTE30M auHERHOCTH? KoadhruuueHTaMH NpsSMBIX 3aTpar?
B kaxoM BHJIE MOXKHO NMPEACTAaBUTE COOTHOLIEHU OanaHca?

UTo Ha3BIBACTCA YPABHCHHMEM JIMHEHHOroO MexoTpacneBoro damanca? Kakoe
HA3BaHWUE UMEET 3TO YpaBHEHHE?

HaiTe onpeneiieHue CTPYKTYPHOH MAaTPULIBI TOPrOBIIY.

Texa: «/Tuppepenyuaavrvie YpacHeHUs »

. Kakoe ypaBHeHHe HazbBacTca AupdepeHMansHeIM? [IpUBeIUTE IPHMEpEL.



2. Kakue u3 clemyiolmpx ypaBHEHHH Ha3piBaroTcA Au(depeHUMANbHBIMU. a)
yy'+2=0; 6) 2’ +3y=0; B) $-y=3, 1) V' +y" "=y, 1) % = 3vie) v =2v—v’,

3. Kakas ¢yHKUHA Ha3pIBacTCA pelueHHeM (G hepeHIHANBHOTO YpaBHEHUA?

4. Kakoe peweHue 1u(pQepeHIHATBHOIO YPaBHEHHS HA3bIBAETCS O0UIUM H KaKoe
— YaCTHBIM?

5. KakoB  TreOMETpUYECKHH  CMBICI  O0WIer0 W YacTHOIO  PELUCHHUI
nuphepeHIIHANBHOTO YPaBHEHMSA?

6. MoskeT i audphepeHIHANBEHOE YPABHEHHE MMETh KOHEUHOE YUCIIO PILICHUIA?

7. Uto Takoe nopsaaok Au(ppepeHUNaATEHOTO YPABHEHUS U KaK €ro ONpeaenuTh?

8. Ompenenurbs NOPAZOK chaeayromux IUgPEepeHUUATBHBIX YPAaBHEHMIH: a)

vy , 1

yUr2y'=0,6)y' —ytgx = —

9. CKONBKO  TOCTOSHHBIX ~ MHTETPHPOBAHHMS  UMeeT  oluiee  PELICHHE
T PepeHIIHATBHOTO YPAaBHEHHS IEPBOTo mopsaaka? Tperbero nopsaaka’?

10.Mosketr 1 pyHkuusa y=C;x—C,, rae C; u C; — IPOU3BONIBHEIC TTOCTOAHHBIE,
OBITH OOIIMM pelIeHHEM TUDPEPEHUMATEHOTO YPABHEHHA IEPBOTO OpsiaKa?

11.Kax mnpoBepuTh NPaBWIBHO JU HaWACHO peleHue audppepeHIuanbLHOro
yPaBHEHUSA HWIH HET?

12.Uem otmuvaetcs UG GEpEeHIIMATBHOS YPaBHEHHE 0T aireOpauueckoro
ypaBHCHHUA?

13.KakoB oOummit BuA AH(QhepeHUUATBHBIX YPABHEHUI MEPBOTO MOPSIKa ¢
Pa3IeNICHHBIMU M ¢ Pa3ICNSIOIUMHCS IEPEMEHHBIMH?

14 Kak peraercs ypaBHEHUE ¢ Pa3aeIeHHBIMU MEPEMEHHBIMU?

15.UeM OTIMUYAETCA YPABHEHUE C PA3ACASIOUMMUCS NEPEMEHHBIMU OT YPABHEHUS
¢ pa3eIeHHBIMH NMepeMeHHBIMU? Kak pa3aenaror nepeMeHHbie?

16.MOHO 1 CUMTATH, UTO YPAaBHEHUE C pa3fcNeHHBIMH MEPEMEHHBIMU ABISETCS
YaCTHBIM CJIYYaeM YPABHEHHS € PA3ACIIAIOINUMUCS MEPEMEHHBIMEU?

17.B kakOoH mMOCNAEIOBATEIBHOCTH PEMIarT Ju(pPepeHUMANBHOE YPABHEHUE
IIEPBOTO MOPSAAKA ¢ Pa3ACIAIOILMMUCS IEPEMEHHBIMHU?

18.B uém 3akmrouaercd 3anava Komm? Kakop ero reoMeTpudeckuii cMuicn?

19.KakoB oOmwmi BuUA JUHEHHBIX Mu(QepeHIUMaNbHbBIX VPAaBHEHHUI MEPBOro
nopsaaka? Kak ojs aux popmynupyerces 3agadya Kowun?

20.Kakue U3 CIEAYHOIIIX YpaBHEHUH ABJISAKOTCS JTUHEHHBIMU
audhepeHIMANBHBIMU YPABHEHUSAMHU IIEPBOrO Iopsaka: a) yy''=x, 0) (f-1)-
SS'=0; B) y' —% =x.

21.KakuMH BeTHYMHAMU SBJSAIOTCA U OT YETO 3aBUCAT KO3QQUUUEHTH p U ¢ B
nuHERHOM AuddepeHIMANIBHOM YPaBHEHUH NEPBOTO Mopsaka’?

22.C moMOIUBI Kakof MOJCTAHOBKM PEIIACTCA JIMHEHHOe nudpepeHIHaNbHOE
ypaBHEHHE MIEPBOTO MOPSIIKA U K KAKOMY YPABHEHHUIO CBOJUTCS €r0 peIIeHue?

; B) *}; b I_.)} r I:.); 9; r) x,}{}} ,—VYQ_Z'},’-?:O'



23.KakoB mNOpgIOK PpeUICHHA 3aJad Ha CcOoCTaBleHHEe AHGGEPEHIHATBHBIX

X NN RN =

ypaBHEHHUH?

Teva: « DyHryun AIHO2UX NEPEMEHHBLX »

Haiite onpeaeneHne GyHKIMHA HECKOIBKUX IEPEMEHHBIX.

UTo Ha3BIBAETCS YaCTHOH MPOU3BOAHON (PYHKIIMU B TOUKE?

Kak HaxoauTcs 4acTHas Mpou3BoaHAas QyHKLIWH?

Uto Ha3bIBAETCA MOJHBIM JH(ppepeHInaTIOM ?

YeMmy paBeH nonHell qudpepeHuran GPyHKIUUY IBYX NEPEMEHHBIX?

YTo HA3BIBACTCA IIPOU3BOAHON (DYHKLMH 10 HanpaBiaeHH? YeMy oHa paBHa?
JlaiiTe onpeaeacHe rpaaveHTa PyHKUMH MHOTHX NEPEMEHHBIX B TOUKE,

Kakas TOYKa HA3BIBACTCA TOYKOWH JIOKAIBHOINO MAaKCUMyMa (MUHUMyMa)
pyHKIHNA?

Chopmynupyiite HeoOX0AUMMOE M JOCTATOYHOE YCIIOBHUA CYLUSCTBOBAHUS
IKCTpeMyMa (PYHKLHU MHOTHX TTEPEMEHHBIX.,

Kpumepuu OYeHKY. TIPAaBUJIBHBIC YCTHHIC OTBCTHI HA BOTIPOCHL

MATEMATHYECKHE JUKTAHTbI
Mameviamuveckuss Ouxmarnm na meary: «llpasuia u goparye
ouppepenyuposari »

ChopmynupoBate mpasuia IU(QPEpeHUUPOBAHNS U 3aMUCATh NPOU3BOIHBIE

OCHOBHBIX 3JIEMEHTAPHBIX (DYHKLIH:

27

<= 8°. (rgx) =
(x*)' = o (ergr) =
B 4acTHOCTH, x' = 10°. (arcsinx) =
(x*) = 11°.  (arccosx)' =
12°  (arcigx) =

(x7)' =
13° (arcctgx) =

: [PABUJIA JHOOEPEHLIMPOBAHILA
1
[;j - 14° (u+v) =



3°. (kx+b) = 15 (u—v)' =

4 (@)= 16°. () =
B dactHOCTH, () = 17 (ar) =
5% (log, x) = 18°, ["j' )
B 4aCTHOCTH, (Inx)’ = v
(Igx)'= B uacTHOCTH, G] =
6°  (sinx) = ITPOU3BOIHAS CJIOXKHON ¢&YHKILIU
7. (eosx)'= 19° fle(x) =

Mamexiamumeckusr ouxmanm na meaty: «llepeoobpasuaa »

Haiitu neprooOpasHbie HYHKIIMI:

Bapuanr 1 Bapuanr 2

1. f(x)=+ 1. fix)=x"

3. fix)=x+5 3. fix)=x-3

4. f(x)=2x 4. f(x)=-3x

5. f(x)=3x"-4 5. fix)=2a%+5

6. f(x)=3 cosx 6. f(x)=4 sinx

7. f(x)=a" 7. fix)=¢"

8. f(x)=sin2x 8. f(x)=cos 3x

Kpumepuu oyenxu:
— OIIEHKA «OTJIMYHO» BBICTABJIAECTCA CTYICHTY MpH BLIIOIHEHUH 90-100% 3anaHuii;
— OILIEHKA «XOPOLIO» — IIPH BeINOIHEHUHU 70-89% 3aganmuii;
— OILICHKA «yAOBJICTBOPUTEIIBHO» — IIPU BBINOMHEHUU 50-69% 3aganuii;
OLICHKA «HEYIOBIETBOPHUTEIBHO» — MeHee 50% 3ananuii.

3ATAHHA /I CAMOCTOATE/IbHOH PABOTBI
Temur coodwenuit, 00Kn1a0086, pehepamos, ICCE

|. KoMIIJIEKCHBIE YMCIIAa B DKOHOMHUKE.



[ MIIEPKOMIIEKCHBIE YUCTIA.

I IpUIIO’KEHUA ONPELENEHHOrO HHTErpana B SKOHOMHUKE.

IIpuMEHEHHE MATPHULL B SKOHOMHKE,

Teopud Mopca.

TEeH30pHBIN aHANN3.

HuddepeHunanbHble YpaBHEHHA Ul OIMCAHUA [TPOLIECCOB PEATBHOTO MHpA.
AHanutuyeckas teopus audepeHuransHeX ypaHeHU [X-XX BB, u 21-4
npodieMa [ 'nisdepra.

9. JIuHEHHOE MPOrPAMMHUPOBAHHUE B SKOHOMHKE.

10.MeTon ONTUMAIBHOTO YIIPABICHUSL.

11. Teopus urp.

12 ITpumeHeHHe QYHKLMI HECKOIBKUX IEPEMEHHBIX B 3KOHOMHKE.

13.BeTMKHE OTKPBITHA MaTeMaTHKH XX B.

14 Berparomuecs poCCHHCKIE YYEHBIE-MATEMATUKU U UX OTKPBITHS.

NN RN

Kpumepuu oyenrxu:

Ne OueHka B
OueHnBaeMble NapaMeTpbl
n/n Oannax
1. | KaueCcTBO BLICTYILICHHUS:
— TPOU3BOAUT BBIJAOLIEECS BNEYATICHUE,
COMPOBOXKAACTCS WITHOCTPATUBHBIM MATEPUATIOM; 3
— YETKO BBICTPOEHO;, 2
— paccKasbIBAeTCs, HO He OOBACHAETCA CYTh PadOTHL; 1
— 3QUUTBIBAETCA. 0
2. | Mcnonb3oBaHue NEMOHCTPALHOHHOIO MaTepHaia;
— aBTOp MPEACTaBWI AEMOHCTPALIMOHHBIA MaTepvan M
IIPEKPACHO B HEM OPUEHTHPOBAIICA, 2
— HCMONB30BAICA B COOOLIEHUH, XOPOLIO O(POPMIIEH, HO 1
€CTh HETOUHOCTH,
— TIPeACTABICHHBIH OEMOHCTPALMOHHBIN MaTepHal He 0
UCMONB30BAICA JOKIATUUKOM WM ObUT  O¢OPMIIEH
IUIOX0, HETPAMOTHO.
3. | KauecTBO OTBETOB Ha BOMPOCHI:
— OTBEYAET Ha BOMPOCHI, 3
— HE MOKET OTBETUTH Ha OOJIBIIHHCTBO BOIIPOCOB, 2
— HE MOJKET YE€TKO OTBETUTH Ha BONPOCHL. 1
4. | BnaneHne HayYHBIM U CHICHHATBHBIM alllapaToM:
— TIOKa3aHO BIAJICHUE CMELMATBHEIM allNapaToM; 3
— HUCNOJNB30BAHBI  OOILECHAYYHBIE M CIICLUAIBHEIE 2
TEPMHHBI, 1




Ne OueHka B
OueHnBaeMble NapaMeTpsl

n/m 0annaax
— TI0KA3aHO BiIagcHUE DA30BEIM anIapaToM.

5. | YeTKOCTDL BEIBOJOB:
— TOJIHOCTBIO XapaKTepU3yrT padboTy; 3
— HEYETKH, 2
— HMEKTCS, HO HE TOKA3aHBI. 1

Hroro: 14 6a/u10B

OLICHKA «OTJIMYHO» BBICTABJIACTCH CTYISHTY, €C/IM OH Hadpai 13-14 6amios;
OLIEHKA «XOPOIIO» BHICTABIAECTCA CTYACHTY, €C/IH OH Ha0paa 11-12 Gamos,
OLICHKA «yIOBJICTBOPUTEIBHO» BBICTABJISICTCS CTYACHTY, eciu OH Hadpan 8-10
Oamos;

OLIEHKA «HEYIOBNETBOPUTEIBHO» BBHICTABISIETCS CTYACHTY, €CIM OH Halpan
MEHee 8 BaIoB.

TECTOBBIE 3A/[AHHUHA

Koamaexm 3a0aril 038 6X0OHO20 KOHMPOIA

Bapuanr 1
Ne
Bonpoc OTtser Bbanasl
n/n
-39 229 . 449
! Bsraucaure 20 377 4 !
2 HaiinuTe omudku B BBIPAXKEHHH: ' : : 1
: Uy uv+uv
u  uv+w [1?) R
it 1)2
3 —-x)= 1
PelinTte ypaBHEHHE logy (? x) .
4 HaiiguTe niolianp, 3alUTPUXOBaHHYIO 2
Ha PUCYHKE S = j...dx:

o M e A ¥

o

. ) 9
Havaure cosor, €CH sing = I i




Zeg<r.
2

6 B xaxoii jpopme HanmHcaHO a) AnreOpauyeckoi 1
KOMIUIEKCHOE YHCIIC 2=3— 617 0) TpuroHoMeTpHUeCcKoit
B) IlokazaTtenbHoil
7 BepHo 1 uTo de =x+(? 0 [a 0,5
O Her
8 HaliTe onpeaeneHie MHOTOrpaHHUKA. MHOrorpaHHMK — 3To ... 2
9 ' X—5TO ... 0,5
Uro B 3anucu J‘f (x)a'x O3Hayaer X °?
10 BcTapbTe nponyLUeHHbIE CI0Ba — 5TO pazaen 1
l"eOMCTpHH, B KOTOpOM
H3Y4aKTCA B
MPOCTPAHCTBE.
11 BcTapbTe mponyLueHHYIo PyHKLHIO ( )’ 1 1
X
12 ITpenen pyHKUMU lim(x3 -2x+ l) a)y 2 1
Xl 6) l
PaBeH B) 0
Obuee konuyecTBO OaNNOB!
Bapuant 2
Ne
Bonpoc Otger baaasl
n/n
| 1
Bruncoure (081124 2+1ogn 3
2 Han,'zurre OLIHMOKH B BBIPAXKEHHH: (uv) — v —n 1
(@v) =u'v—w’
3 — Ty = 1
Pewnrte ypaBHeHHe VA4 -Tx =3
4 Haiinure niaowmans, 3alITPUXOBAHHYE) 2
HAa PHCYHKE .S =jn.6bf=...
4
H ,1
— ",“ - L l‘ - -
|4 !
| |
5 . 1 2
Halinute /g, €Cli ciga=— U 7
2
<g <X
2
6 B kaxoii popme HamucaHo a) AnreGpauueckoit 1

g m
KOMIIJIEKCHOE YHCIIO Z = —2 tCOSE +

6) TpuroHoMeTpHUeCKOil




, . T
=7
£Sln3).

B) [lokasaTenpHOI

7 BepHo Jd 4TO JZ"' dx=2"+C? — MHa 0,5
— Her
8 Hafite onpeneneHyue NpU3Mbl [Ipusmoii HasbIBaeTCs . .. 2
9 b f(x) =310 0,5
qIDB3al'IHCHJ Flxke osmauaer f(x)? |-
10 BceTaBbTe MponylueHHbIE CI0BA Hse B MPOCTPAHCTBE 1
Ha3bIBAIOTCS MapanielbHbIMU,
€CIU OHH B
OJHOH H__
11 BcraBbTe mponyLeHHYIO PYHKLMIO ( ) — cosx 1
12 [Mpenen pyHKLHH lim()r2 —2x+ 1) a) 2 1
x—=>2 6 ]
paBeH Bg 0

Ob6uiee KONIHYECTBO DAIIOB:

Kpumepuu OYEHKU. OLICHUBAHUC

HHIMBUAYAIbHEIX  00Pa30BATENBHBIX
JTOCTHKEHUI 10 pe3y/ibTaTaM BBITIONHEHHS TECTA IPOU3BOIUTCSA B COOTBETCTBUH €
YHUBEPCANBHOH IIKanoi (Tabauia).

KauecTseHHad OLIeHKAa HHAMBUAYANbHBIX 00pa3oBaTeNbHBIX
IIpoLeHT pe3ybTaTHBHOCTH -
AOCTHUXKEHHH
(MpaBUJIBHEIX OTBETOB) — — -
dam OTMETKA BepOaJbHBIH aHAJIOT
90-100 13-14 5 OTJHYHO
80-89 11-12 4 XOpOLIQ
70-79 9-10 3 y IOBJIETBOPUTEIBLHO
meHee 70 MeHee 9 2 HEYIOBIETBOPUTENBHO

Tecm no meme: «KomMnaekcHsie Hucia»

Bapuanr 1

a) 10
0) 6
B) 14
ry 8

a) Z«Eeé
6) 2v2e

1. Moayip KOMIUIEKCHOTO YHC/IA z=6+8/ PaBeH...

2. KOMIUIEKCHOE YUCIO z =2+ 2/ MOKHOQ IPEICTABUTEL B BUJIE ...




2+ 2[005 z —isinzj
4 4

2+ 2[005 3—71- +isin S—Ej
4 4

B)

r)

3. Ilpou3BeneHHE KOMILIEKCHBIX YMCeN z, =4—i U z,=3-7/ PaBHO ...

a) 5-30i
6) 5—26i
B) 19-30i
ry 19-26i

4. TpuroHomeTpruecKkas Gopma KOMIUICKCHOTO YHCIA, UMCIOIICTO MOAYJIb

2\/5 J51 aprymeHT % , HMECCT BHU ...
z= 2\5 cos£+isin£j
[ 6 6
z zﬁ[coszﬂ'sinzj
6 6

2\/5[005z —isinzj

6 6
2\/§[cos£+isin 5—”}

6 6

a)

0)

B)

-
3

r)

. HacTHOe —- KOMIUIEKCHBIX YHCET 2z, =1-5/ U z,=1-i PaBHO....

a) 3-2i
6) 2-3
B) 2+3i
ry 3+2i

. Haiitu ‘Z‘,ecnn z=—/11+5i
a) 6

6) 11

B) 5

r) V11

2-5f
. KoMIDIeKkcHOe YHCIo z =

PaBHO ...

3+i
a) 0,1-17/ .
6) 0,5-125i

F) 01-13/
. JlaHpl OBa KOMIUIEKCHBIX 4YHCIA. z,=3-5/ H z,=5-4
JEHCTBUTE/IBHAS YAacTh MPOU3BEACHUSA z,z, PAaBHA. ..

a) =5

0) 35

B) 15

Torpa



ry 37

z, . .
9. UacTHOe — KOMITIEKCHBIX YUCeN z, =3—-7 U z, =1-7/ PaBHO ...
4
a) 1-2i
6) -0,4-227
B) 1+2i
0 - 0,4 —2i
10.YcTaHOBUTE COOTBETCTBHE MEKIY anredpandeckoit GopMoil KOMIUIEKCHOTO
YKCIa M €70 TPUTOHOMETPUUECKOH (POPMOI.
1.2=2+2i

2. z=+3-i
1 3

3. =1 Y2
2 2

OtBeT:

A):z=: (cos(—%)ﬂsin(—%)]
B):z= 2(cos£+isinz]
4 4
C):z= 2«/5(003£+ isin£]
4 4

D)z

. .., T
cos(—=) +isin(- =
( ( 3) ( 3)J
E z:(oosz—ﬂﬂsinz—ﬁ]

3 3

11. KOMIIJIEKCHOE YHCIO 2 -5/ —(1 + 2i)-i PABHO ...
a) 4 —6f
6) —6
B) 4—4i
ry 2-8
12. AnreOpanveckas QopMa KOMIUIEKCHOIO 4YHCA, U300pPaKEHHOTO HaA
PHUCYHKE
¥4

|
-
2]

HmMeeT BUA. ..



a) z=1+2i

6) z2=2+7

B) Z= 1 e 21

F) Z = —\/g

13. KoMIuiekcHBIE Ynclia 3a/1albl TOUKAMHU HA TIOCKOCTH
y F 3
B, A

1
0 1 5

HEdEER=N
| |
|

Toroa KOMILIEKCHO-COTIPSKEHHBIMU YHCIIAMHU ABJIAKOTCAL. ..
ajAnD
6)AuB
g)AuC
) DucC

2
"w -
‘"

14. JlelicTBUTENBHAA YaCTh KOMIUIEKCHOTQ YHCA z = cosé +i sin'EJ UMEET BU/.

a) COST

15. TIpou3BeacHUE KOMIUIEKCHOIO YHMCIA z=4-3/ HA CONPDKECHHOE YUCIO -
PaBHo. ..
a) 25
6) 16-9
B) 5
r) 8-6i
16. JIaHBI KOMIUIEKCHBIE YKCNa z, =1—7 U z, =3+4;. Torna 3z —2z, paBHo...
a) —3-11i
6) 9+5i
B) —3+5
ry -7
17. 3HaueHye KOMILTEKCHOTO uncna (1+i+/3)°, BeIUHCIeHHOE TIo opMyse Myaspa,
PaBHO. ..
a) —512
0) 521
B) —521
r) 512
18. JlelicTBUTENBHASA YACTh KOMIUIEKCHOTO YKCa (3 + 2i)° paBHa ...
a) 5



6) —13
B) —5
r) 13
19. Ecnu  f(z)=2z° +4, Torga 3HAYCHHUE MIPOM3BOMHON JTON (QYHKUHM B TOUKE
z, =2+ paBHO...
a) 8+4i
6) 2+1i
B) 4+ 4
r) 8+i
20. JlaHbl ABAa KOMIUIEKCHBIX YHMC/Ia z, =5+4i U z,=5-4;i. Toraa xeaaparsoe
YPABHEHUE, COCTABICHHOE U3 HUX, UMEET BUN!
a) z°—10z+41=0
6) 2°+10z2+9=0
B) z? -10z-9=0
) z27+10z+41=0

Bapuanr 2

1. TIpou3sBeneHUE KOMIIIEKCHBIX YHCEN 2z, =3-2i U z,=3+4i pPaBHO ...
a) 17+6i
6) 1+6i
B) 1+18
ry 17-18i
2. Moaynp KOMIDIEKCHOTO YHCHa 3 + 4/ PaBeH. ..
a) 5
6) 3
B) 4
ry 7
3. Jlabl KOMIUIEKCHBIE unca 21 = 2~y 22 =3+5 Torpa 251732 papmo...
a) —5-17i
6) —3S+13i
B) —5+14i
ry —5+3i
4. TpuroHomeTpuueckas hopMa KOMIUIEKCHOTO YHC/TA, HMEIOIIETO MOYb +2

H apryMEHT % , IMEET BUJIL...

z=+2 cos£ +isin£]
a) 4 4

z=+2 cosz—isian
6) 4 4

z2=42 cos3—7r—isin3—ﬂ
B) 4 4

[\
Il
)

T .. 3r
CcOs — +7sin—
4 4



5. JacTHOe —- KOMILIEKCHBIX YHCEI z, =2+5 W z,=-1-i PaBHO....

a) —7-3i
6) 3+7
B) 3-3
ry 7+7
6. KoMIDIEKCHOE 9HCIIO z =1—/+/3 B TPUTOHOMETPHYECKOiT (POPME HMeEeT BH ...

[ S5 . SIZ'J
2 cos — +isin—
a) 3 3
[ 27 J:'J
4 cos— —7sin—
6) 3 3
[ T ;z']
COS — —7sin—
B) 3 3

T .7
2[005 — +i7sin —j
F) 3 3

7. HacTHOE —= KOMILIEKCHBIX YHCEI z, =-2+7 U z, =-4+7i PaBHO ...

a)
6) 2

B) cos’ 7
r) cosz

N2
8. JeHCTBUTEIbHAS YACTh KOMILIEKCHOIO Yucia (5-29

a) 21
0) 7
B) 29
r) -10
9. Koney paaMyc-BEeKTOpa, 3a4alOIICT0 KOMIUIEKCHOE UHCIO0 z=-5+2;
JIEKUT. ..
a) Bo BTOpoi#i yeTBEepTH
0) B nepBoii ueTsepTH
B) B TpeTneii ueTBepTH
r) B 4eTBEpTO UeTBEPTH
10.KoMmniekcHBIE uncna z, Uz, 3aJaHbl COOTBETCTBEHHO PAUyC-BEKTOPaMU

OM, n OM, .

paBHa. ..

bl

Torﬂa CyMMa z, +z,, 3allUCAaHHAs B aHTCGPaI/IquKOﬁ (bOpMe, HUMEET BUA. ..
a) —2+3;



6) —3+2

11. ApryMeHT KOMIIIEKCHOTO uncnaa 2 + 27 papeH...

R
S’

0)

B)

W N RN bl;; BN

r) -

12 IIpou3BeIcHUE KOMIUIEKCHOTO YUCHa z=1-2/ U CONPSDKEHHOrO Yucaa =
PaBHO ...

a) 5

6) -3

B) -5

ry 1-4
13.JIeHCTBUTEIBHBIMY PELIECHUSAMU YPABHEHUS (1+7)x +(1—7)y =3 -7 SABJISIOTCS. ..

a) x=1 y=2
6) X = 2, },’ = ].
B) x=3, y=0
r) x=0, y=3

zZp=2+3 . Z3=5-4

14. JJaHpl OBa KOMILJIEKCHBIX 4HCIIA: Torpa

JEHCTBUTEBHAS YACTh MPOU3BEACHUS 2142 paBHa...
a) 10
0) 12
B) 22
r) -2
15.3HaueHne KOMILIEKCHOrO 4HMcaa (—/2+7)' , BBIUMCIEHHOE Mo (opmylie
Myagpa, paBHo...
a) 81
0) —81
B) 24
ry —24
16.3HayeHye QYHKIMU f(z)=z° BTOUKE z, =3+ 2/ PABHO...
a) 7+12i
6) 9+12i
B) 13+12i
ry 3+1z2
17.YCTaHOBUTE COOTBETCTBUE MEKAY KOMIUICKCHBEIM YHCIIOM M €I0 apryMEHTOM

a) mg+z'



W x

&

z
6

F)

18. HaiiTi pa3HOCTh x—)y U3 YCJIOBUS PABEHCTBA JBYX KOMIUIEKCHBIX YHCEL:
5x—2y+(x+y)i =4+571

a) -1
0) 1
B) 5
ry 9
18.Ecnut z=2+3i, TO CONPDHKEHHOE MY KOMIUIEKCHOE YMCIIO = PABHO...
a) 3-2j
6) 2-3i
B) —2+3i
l") 342§
19.Y¢TaHOBUTE COOTBETCTBHE MEKIY AIreOpanveckoi (opMoil KOMIUIEKCHOIO
YMCIIA U €r0 TPUTOHOMETPUYECKOH (PopMOoii

3

1) z=1+i—
) +i 3

2) z=147
3) z:—2+i~2\/§
OtBeT:

T, ..., T
A) z= 4[005(—§)+)sm(—§)]



z= %\/g[coszﬂsian
C) 3 6 6

z= \/E[cosz +isin£)
D) 4 4

z= \/E[COSE +isinzj
E) 6 6

20. JlaHBl IBa KOMIUIEKCHBIX UHCIA z,=1+iv3 H
KBAJPATHOE YPABHEHHUE, COCTABICHHOE U3 HUX, HMEET BUA;
a) 27 -2z+4=0
6) z?+2z-2=0
By 2 =2z-2=0
r) z°+2z+4=0

Tecm no meate: « Mampujor »
1. Marpuued BTOpOro nopAaKa Ha3blBaeTCs

a) ONpPENe/IUTENb,
0) BBIPDKEHHE C OBYMS JICMEHTAMH,
B) TaOnKLa U3 YETHIPEX 3NEMEHTOB;
I') YETBIPE YHCA.

2. B xBaapaTHO! MaTpuLE. ..

a) BCE DIIEMEHTHI OIUHAKOBHI,
0) YETHOE YUCIIO JIEMEHTOB,
B) YHCJIO CTPOK PABHO YMCIIY CTOJIOLIOB,
I') TOJIBKO LIEJIBIE YHCTIA.
3. JIBe MaTpHUBI PABHBL, €CIIH. ..

a) OHH UMEKT OJMHAKOBOE YUCIIO CTPOK U CTOIOLIOB,
6) UMET OJMHAKOBBIC 3JIEMEHTHI,
B) UMEHT OJMHAKOBBIE PA3MEPHI,
I') V HAX COBNAJAIOT AUATOHAJILHEIC YJIEMEHTEI.
4, EnHYHas MaTpULa, 3TO Takas MaTpULia, B KOTOPOI. ..

3.) BCC JJICMCHTEBI CAUHUIIEIL,

0) Ha IMIABHOM THATOHATH-EVHHUILIEL, 4 OCTATBHBIE 3IEMEHTHI HYJIH;

B) XOTb OJWH IEMEHT COIMHHULA,
T') €CTh CTPOKA (CTOIOECI) U3 e TUHULIBL
5. UTo yKa3bIBACT NEPBBIA HHAEKC YIEMEHTA MATPHLIBI?

z,=1-i3 .

Torma



a) HOMEp CTOIOLA YIEMEHTA,;
6) HOMEp CTPOKH JJIEMEHTA,
B) KOJUYECTBO CTPOK B MATPULIE;
I') KOJIHYECTBO CTOJIOLIOB B MaTPHLE.
6. DIEMEHT ¢ OJTMHAKOBBIMYU HHAESKCAMH 3TO —

a) J3JIEMEHT INIAaBHOW AuaroHamnu,

0) HEUCTHBIHN 3JIEMEHT MATPHIIBI,

B) HYJICBOH 3NIEMEHT MaTPULIBL,

T) He 00A3aTENbHBIN 3IEMEHT MATPULIEL
7. I'naBHasA AparoHaab B MATPHLE:

a) CJIEBa CBEPXY-BINPABO BHHU3,

0) cneBa CHH3Y-BIPaBO BBEPX;

B) UMEET HAUOOJIBIIYK) CYMMY 3JIEMEHTOB,
I') HE JOJDKHA COACPKATh HYJICH.

Tecm no mexie: « JCHOBHbIE ROHAMUA OUGDPEePEeHYUATLHBLY YPAGHEH T »

Bapuanr 1
l‘:“:l Bonpoc Oteer
Kakue M3 mNpuBEAEHHBIX YPaBHEHHH SBISAKITCS
aHu¢pepeHLHaTbHBIMH:
1. xdy+(y-2x)dx=0;
2 = Sin2x; a) 1,2,3,5.6;
{ gx 0) 1,2,4,6;
’ . I+ B) 1,2,3.4,5;
oy EY r 1,2,4,56.
4, §'=e™
5. §=2t+1;
6. y-1=3¢".
a) y=Inx;
Haiitn pyHKUMIO, TPOM3BOAHAS OT KOTOPOH paBHa o) y=Inx+10;
2 1 B) y=-Inx+C;
— W NpH X=1 NPHHHAMAET 3Ha4eHHe paBHOE (. .
’ r) y=—-1
Kakue u3  ¢QyHKUMA  ABJIAIOTCA  pelleHHeM a) 1;
ouddepeHunanbHoro ypapHeHusa dy+ytgxdx=0: 0) 2;
3. 1. y=-cosx+C, B) 3
2. y=-Csinx; I) HEeT pelleHHs.
3. y=Ccosx.




Kakne u3  ¢yHKUHA  ABJIAKOTCA

nu¢p¢epeHLHANTBHOTO YPaBHEHHSA 2x3y’+3y3=0:

peleHHeM

2. y=Ax"+C,

1, .
= [—x"+(C .
3

L2

a) 3
1. 6) 2;
4 B) HeT pelleHus;
' 2 SIRY
3.
Kakue 13  ¢QyHKuMIA  SABIAKTCS  pelIEHHEM
X v, a) 2.3,
i pepeHUHanbHOro ypapHeHus e'y'=1: 5 3
) Q) 3,
5, 1 y=te L B) 1,
e
! r) 2.
2. y=-e"+C;
3. y=e¢™C.
Bapuant 2
Ne
w/n Bonpoc Oteer
Kakue #3 mNpUBEOEHHBIX YpaBHEHHUH SABIAKOTCS
ouddepeHLHaANbHBIMU:
1. @—5=0;
dx a) 1,3.4,56;
2. cosx+y'siny=0; §) 1,2,3.4.5,
3. x-yy'=0; B) 1,2,3,5,6;
4. xsinoty=0; r) 2,34.,5.6.
5. y"-2y=0;
6. Q;x.
dx-
. . a) yle2-3x+l3;
Haiitu pyHKUHIO, MPOH3BOOHAA OT KOTOPOH €CTh X- 2
2. 3, 3Has, YTO MNpH X=2 (QYHKUUS [PHHHMAET 0) y=x2-3x+C;
3HAUEHHE paBHOe 9. B) y=x2-3x+l3;
r) y=2x2+3.
Kakue u3  ¢QyHKUMA  ABJIAIOTCA  pelleHHeM a) 1,
ouddepeHunanbHoro ypasHeHusa xdx-xdy=0: 0) 2,
I y=vC-x%; B) 3
3. I) HeT pelleHUi.




Kakne M3  ¢yHKUMH  ABJNAITCH  pelIeHHEM i
ouddepeHunanbHoro ypasHeHus ydx-xdy=0: o) L3
4. 1. y=Inx+C; B) 2
2. y=Cx. I) HET pelIeHUil.
3. y=In(x+C).
Kakne u3  ¢yHKkuMi  ABJIAKTCA  peLUEHHEM a) 3,
nddepeHLHATLHOTO YpaBHEHNHA 3y°y’ ix3=0' © %
A pent P i 3 ' B) HET pelleHMI,
1 r) 1.
3. 1. y=3f=x*+C;
33
2. y=33x'+C;
3. y=alx'+C
Bapuant 3
Ne
Bonpoc Oteer
n/n
Kakie u3 mnpHUBENEHHBIX YDPaBHEHHH SIBIAKTCS
audpdepeHLHANTbHBIMU:
]-- y"+y':0;
dy dx
2. %4'—,:; a) 1,2,3,4,5,6;
- §) 234,56,
L . A _
. — =3, B) 19293:4:5963
ax D 1,235,
4. y=x+3;
as
5. —=ft;
dt
6. y=2x"-3.
a) y=x"-2,5x"+3;
Haiitn ypaBHeHHe KpHBOH, mnpoxomsimed udepes 0) y=x"-5x"+C,
) touky (0;3), ecnmu  HM3BECTHO, "-ITO YLJIOBOI B) —;x3-§x2+3;
ko3P duLMeHT KacaTenbHOH B m000OH ee Touke 32
aBeH X-+5x. S5
P r) y—r———x‘+5
302
Kakne u3  ¢yHKuMi  ABJIAKTCH  pELUEHHEM a) 1;
d 9) 3;
ouddhepeHLHaNBHOTC YpaBHEHUA _—y=x: B; 51
3. 1. y=x+2; I) HeT pelleHUi.
2. y=x2-1;
3. QZX.

dx




Kakue u3  ¢QyHKUMA  ABJIAIOTCA  pelleHHeM a) HeT pelleHuii;
nuddepeHunanbHoro ypasHeHns dy=(2x+1)dx: 0) 2.3
1. y=x"+x+2; B) 2
4. 1 5 r) 1,3
2. y=—x"+2x-1;
2
3. y=x2+x+C_
Kakue u3  ¢QyHKUMA  ABJIAIOTCA  pelleHHeM a) 2;
ouddepeHLIHaNbHOrO YpaBHEHHA S'=2t": o) 1,
1. S=21*+C; B) 3;
2 r) 1,3
S. 2. S=Zt+C; )
>
I?.
3. =T+C.
>
Bapuant 4
Ne
Bonpoc Oteer
n/n
Kakue M3 mNpuBEAEHHBIX YpPaBHEHHH SBISKITCS
aHu¢pepeHLHaTbHBIMH:
1. ydy+xdx=0;
y’ yﬂ a) 1,2,3,4,6;
2. y'=3x; ~ -
]. “ m_COSX, 0) 25 2, 6': 41
» 2. - -
2 B) 1.2,3,6
4. 3x°-y=0, ) 3.4.5.6
5. y-2sinx=0; 022, 0
6. Y . y-0.
N
a) y=3x"-2x+C;
> Hafitn ypapHeHue KpuBoi, yriosoi ko3adduumueHt 0) y=%x2-2x+C;
) KacaTenbHOH KoTopoil B 000 Touke paBeH 3X-2. >
B) y=3x"-x+C;
r) y=3x+2x+C.
Kakue u3  ¢yHKUHA  ABJIAKTCS  pelleHHEeM
dS _ a) 2,
nudppepeHLHaANbHOTO YpaBHEHUA — =t°; i
dt 6) 3.
3. 1. S=t*+C; B) 1
3 I) HeT pelleHHs.
2 %+1=S; P

]
¥]
Il
]
-

. [¥
—




Kakne 13  ¢yHKuUHi  ABJAAITCS  peIIEHHEM a) 2;
andepeHLHATBHOrC ypaBHeHH y'+2yx=0: 0) 1,3,
4 1 y=x2+C; B) HET pelleHus,
) 2. y=Ce™ r 3.
1 >
3. y==x"+C.
Y 2
K . a) 1;
akue u3  (QYHKUHI  SBNAKTCS — PELIEHHEM ~ _
mibdepentmanbHoro ypasHerus dy=(3x*-2)dx: 0) mer pemenus,
23 _ B) 3;
S. 1. y=3x"-x+C; )
2. y=x’-2x+C; r 2
3. y=x3-2x2+C.

Kpumepuu oyenxu:

OLICHKA «OTJIMYHO» BBICTABIIACTCA CTYISHTY IIPH BbINOJHEHUHU 90-100% 3aganmii;
OLIEHKA «XOPOLIO» — ITPU BBINOJIHEHUU 70-89% 3a0aHuii;

OLIEHKA «YIOBJIETBOPUTEIBLHO» — IIPU BBIMOJIHEHUU 50-69% 3anauuii,

OLICHKA «HEYIOBJICTBOPUTEILHO» — MeHee 50% 3amaHui.

HPAKTHYECKHE 3AHATHA

IIpakTH4eckoe 3ausiTue Ne 1
Tema: Brrunciaenue npenenos
Heas: HayuuTcd BEIYUCIATE NPEAEIIBI
O0opyaoBaHHe: HHCTPYKLHOHHAS KapTa
IlopsiaoK BBINMOJIHEHHS 3aJaHUT:

1. BeIUMCIUTE npeaensl HyHKLUMH.
2. OTBETHTH Ha KOHTPOJIBHBIE BOMPOCH.
3. BriBoa.

KoHTpOJIbHBIE BONIPOCHI:

JanTe onpeaeieHue YMCIOBOM OCIEA0BATEIBHOCTH.

UTO Ha3bIBAETCS IPEAETIOM YUCIOBOM TOCAEA0BATENBHOCTH?
Cdopmynupyiite Teopemy Beliepmtpaccea.

3anuIInuTe OCHOBHBIE CBOMCTBA IPEAECIIOB.

YTO Ha3pIBaETCA NpeaeaoM PyHKIHU B TOUKE?

Haite onpeneneHue npeaena GyHKIHY HA OSCKOHECUHOCTH?
3anuuuTe NepBblil U BTOPOY 3aMeUaTe/IbHLIE NPEAECTH,

NoWnAEWhD =

JIutepatypa:
1. Maremaruka. Yuebuuk mig CIIO/ Tloa o6w. pea. Tarapuukosa O.B. —



M.: FOpaiit, 2019.

2. TlomoB A.M., CotaukoB B.H. MarteMaTuka 11t )KOHOMUCTOB. YueOHHUK
1 npaktukyM CIIO. B 2 u. Y. 1. 2-e u3n., nep. v aon. — M.: FOpaiir,

2019.
3ananus
Ne BbIuHCAHTDL npeaennbl GyHKUHHA
BapHAHTa a (] B r i
U | timfax® —ex+3)| m &Tl lim 225 | g lim(] + ljﬁt
2 TR ox+ > > x4 x =2 s>y =2 X X

IIpakTH4eckoe 3aHsiTue Ne 2
Tema: HccnenoBanue pyHKUMY HA HEMPEPBIBHOCTD

Ieab: Hayuutcs ucciaenoBath (QyHKIIMH HA HEMPEPBIBHOCTDb, OMPENENITh PO
TOYEK pa3pbiBa PYHKLUHH.

OtopynoBaHue: HHCTPYKIIMOHHAS KapTa.
IlopsiaoK BBINMOJIHEHHA 3aJaHUT:

1. Haiity Touku pa3psiBa QYHKIMHU U ONIPEAETUTE UX POJI.
2. OTBETUTH HAa KOHTPOJIbHEIC BOIIPOCEL.
3. BriBoOn.
KOHTpO/LHBIE BONPOCHI:
Kakas GpyHKIMS Ha3bIBA€TCS HENMPEPLIBHOM B TOUKe?
Ha30BuTE yCa0BUE HEMPEPBIBHOCTH PYHKUUU B TOUKE.
Korna ¢gpyHKIMA HENpEPLEIBHA HA MHOXECTBE?
Kakasg Touka Ha3BIBAETCA TOUYKOM paspeiBa NEPBOro poga’
UTO Ha3bIBAETCA CKAUKOM (PYHKLUMU B TOUKE?
. Kakas Touka Ha3pIBaeTcs TOUKOIl pa3pelBa BTOPOro poxa?
Jluteparypa:
1. Boromonos H.B. Anrebpa u Havyana ananuza. YuedHoe nocooue aiaa CIIO.
— M.: FOpaiit, 2019.
2. T'menn BB, Kpemep H.IIIL Maremaruka. [TPAKTHUKYM. VwueGHOE
nocodue mig CIIO. — M.: FOpaiit, 2019.
3. Jlucnuxun B. T., Conoseiiunx M. JI. MatemaTHka B 3a1a4ax ¢ peIICHUAMU:
Yuednoe nocodue. — CII6: U3narensetro «Jlane». — 2014,
4. Marematuka. IIpaktukyM. YueOHoe nocodue aua CIIO/ ITox 00. pen.
Tartapaukosa O.B.— M.: IOpaiir, 2019.

S B Wh =




3anaHus

Ne HaiiTn TOYKH pa3pbIBa H ONPENEIHTD
BAPHAHTA HX poAa

Hceenenosate PyHKUHIO HA
HenpepbIBHOCTE. OnpeaenuTs
XapakTep pa3pbiBOB PYHKUHH,

€CJIH OHH CYLIECTBYHOT,
BuinoHHTE 4epTEK

|
x-5

1 fx)=

f+1, ecmt x <0
F(x)=ql+2x, ecm 0<x<2
X—2, eciH X2 2

IIpakTH4eckoe 3aHsitue Ne 3
Tema: /TuepeHupiposanue cloKHON (PYyHKINIY

Ieab: HayuuTcs BEIUMCAATE MPOU3BOAHYIO CIQKHBIX (PYHKIIUIA

OtopynosaHue: Ta0JMla  MOPOU3BOAHBIX  3JEMEHTAPHBIX
HHCTPYKLIMOHHAS KapTa.

IlopsiaoK BBINMOJIHEHHS 3aJaHUT:

1. BBIUHCIUTE NPOHU3BOAHYIO CIOXKHBIX QYHKIIHH.
2. OTBEeTHTH Ha KOHTPOJILHBIE BOMPOCEI.
3. BriBom.

KOHTpO/bHBIE BONPOCHI:

Kaxas QyHKIHA Ha3bIBAETCS CIOKHOI?
UTo Ha3bIBAETCS TPOU3BOAHON QYHKIIUK?
KakoB reoMeTpu4YeCKu CMBIC] MPOU3BOIHOM?

Nhwh =

Jlureparypa:

(pyHKIMIA,

Kak reoMeTpH4ecKy ONPEACTUTE 3HAUEHUE TTPOU3BOAHOI B TOuKe?
B 4eM 3akI04aeTCs MEXaHHYECKUH CMBICI NPOU3BOAHOH?

1. Matematuka. YueOHuk ans CIIO/ [Tox o0uwt. pen. TartapHUKOBa

O.B. — M.: FOpaiir, 2019.

2. Ilomoe A M., CotHukoB B.H. Maremaruka i 3KOHOMUHCTOB.
Yuebuuk v npaktukym CITO. B 2 4. Y. 1. 2-e¢ u30., nep. u OOM. —

M.: KOpaiit, 2019.

3agauusi
BapuauT a ] B r
5 1+ _ 1 W
1 y:(2+3x)‘ v=1In l_x s=sin*r+cos’t y=%/§+;+6f
- X




IIpakTH4yeckoe 3ausiTHe Ne 4
Tema: IlocTpoeHne rpaduxoB (QyHKUMIT ¢ MOMOIIBKY IIPOU3BOIHOIM.
HaxoxaeHue HauOOMBbILEr0 M HAMMEHBLLIETO 3HAUCHUH (PYHKLMH HA OTPE3KeE.

Heab: Hayuutres crtpouts rpaduku  (QyHKUMIE, HMCIONB3YS  CXeMY
WCCAEA0BAHUA (DYHKLIHH, HaxOIuTh HauOOMblliee U HAUMEHBIICE 3HAYECHUS
(YHKLIMH HA OTPE3KE.

O0opynoBanue: TalIMLA UHTETPAJIOB, HHCTPYKLMOHHAS KapTa.
ITopsaa0K BBHINOJIHEHHS 3aJAHHA:

1. BBINONHUTDE HecnenoBaHue PyHKIUU U MTOCTPOUTD €€ rpaduk.

2. Haiitu naubosipliee ¥ HaMMEHbLICE 3HAYCHHE (PYHKUUM Ha
OTPE3KE.

3. OTBETHTH Ha KOHTPOJILHBIEC BOMPOCEI.

4. BriBom.

KoHTpoabLHBIE BONPOCHI:

3anUIINTE CXEMY HCCICI0BaHUA PYHKLUU.

Kaxune TOYKH HA3bIBAKTCA TOYKAMH 3KCTpeMyMa?

CKOJBKO MAKCHMYMOB 1 MHHUMYMOB MOXET UMETh (PyHKIUA?
HazoBuTe HEOOXOAMMOE U NOCTATOUYHBIE YCIOBUS CYUIECTBOBAHUS
IKCTPEMYMA B TOUKE.

Kax HaliTu Touku neperuda pyHKIUu?

6. HdaiiTe omnpeacieHHE HAWMOONBLICTO W HAUMEHBIIETO 3HAYCHUA
(pYHKITHH.

=

()

JIutepatypa:

1. boromonoe H. B. Anredpa u Havana aHanuza. YueOHoe nocodue mis
CIIO. - M.: FOpaiit, 2019.

2. I'meun B. b., Kpemep H. L. Maremartuka. [IPAKTUKYM. YueGHoe
nocodue wig CITO. — M.: FOpaiit, 2019.

3. Jluenukun B. T., Conoseiiunk WM. JI. MaremaTtuka B 3amadax ¢
pelieHusaMu: YuebHoe mnocodue. — CII6: UsmarenectBo «JlaHby. —
2014.

4. Marematuxa. IIpaxTukym. Y4eOHoe mocodue mns CIIO/ Ilox oOm.
pen. TarapHukosa O. B.— M.: FOpaiit, 2019.

3aganusi
1. McenenoBarh PyHKUMIO H IOCTPOUTE €€ rpaduk.
Bapuant OyHKuus
45+1
Jx)= X

1




2. HaiiguTe HapMeHbIIee M HanOOobIIee 3HAUeHUE (QYHKIIMU Ha OTPE3KE.

Hananre HAUM eHBbIIEE

Bapuant
3HAYEHHE PYHKIHH

Hadaute HanGoabmee
3HAYMECHHE PYHKUHH

y=x—27x

Ha oTpeske [0; 4]

]
y=x+-+14
X

Ha oTpeske [-11;-0,5]

IIpakTH4yeckoe 3aHsiTHE Ne §

Tema: PelueHue NprUKIagHbX 3a0a4 ¢ IIOMOLIBEO ITIPOM3BOIHOM.

Heab: HayuuTca pewate 3a0add IPUKIAZHOIO Xapakrepa ¢ MOMOLUBK)

IIPOU3BOIHOM.

O6opyaoBanue: TabIMLA IPOH3BOAHBIX, HHCTPYKLIMOHHAS KapTa.

ITopsaa0K BBHINOJIHEHHS 3aJAHH:

1. PemuTh IpUKIAJHBIE 3a1a494 ¢ IOMOUIBIO MPOU3BOIHOH.

2. OTBEeTHTH Ha KOHTPOJILHBIEC BOMPOCHI.

3. BriBO.

KoHTpoabLHBIE BONPOCHI:

1. Kakue npuxiagHbie 3a0a4d PEIUIalOTCs ¢ IOMOIIBIO IPOU3BOAHO?
2. TlepeuncnuTte sTamnbl pelieHUs MNPUKIAAHBIX 3ada4 ¢ MTOMOUILE

IIPOU3BOIHOM.

bl

B 4éM 3aKJIHYASTCS FEOMETPUYECKUH CMBICT IPOU3BOIHOI?
Kaxos (pu3nueckuii CMbICT IPOU3BOIHOM?

5. Jlns pacdeTra Kakux 3KOHOMHUYECKUX MOKa3aTelel HCHIONb3yeTCs

Ipou3pogHan?

JIutepartypa:

1. boromonos H. B. AnreOpa u Havana aHanusa. Y4eOHOE nmocodue Ajs

CIIO. — M.: FOpaiit, 2019.

2. I'mcun B. b., Kpemep H. III. Marematuka. [IPAKTUKYM. VYuyeGHoe

nocodue wig CITO. — M.: FOpaiit, 2019.

3. Jluenukug B. T., Conoseiiunk M. JI. MarematMka B 3amadyax ¢
peleHusaMu: YuedHoe nocodue. — CII6: Usnarensctro «Jlauby. — 2014,
4, Maremaruka. Ilpaktkym. YueOHoe nocodue mnsg CIIO/ Tlox obw. pex.

TarapHukosa O. B.— M.: FOpaiit, 2019.




1.

3ananus
Bapuanm 1

. OYHKLIUA H3OCPKEK MPOU3BOACTBA MPOAYKUHUU HEKOTOPOH (PUPMBI UMeeT
BUL V(x)=0,1x°-1,2x’=5x+250 (nen. en.). Haiitu CpeHUE U TIPeIe/BHbIE
H3ACPYKKH MPOM3BOACTBA M BHIYUCIMTD HX 3HAUCHUE TIPH X =10,

Hanumvre ypaBHEHHE KacaTeNIbHOM K rpaduky (QyHKLIHM f(x) B TOUKE C
abcIuccoit x, =0, ecau f(x) =2x" +1.

HcToyHHK TOKA € JMIEKTPOABUAKYIUCH Cwioil £=220 B U BHYTPEHHUM
COMPOTHBJACHUEM =30 Ox TOAKIIOYCH K MPUOOPY ¢ CONPOTHBICHUEM R.
UeMy [O0KHO OBITH PaBHO CONPOTHBICHUE R MOTpeOUTENd, YTOOBI
noTpediigseMas UM MOIIHOCTL ObUTa HauOOoIbIIeH? BBEYUCIUTL 3HAYCHHE
HAOOIBLIEH MOILIHOCTH.

IIpakTH4eckoe 3aHsitue Ne 6

Tema: HaxoxneHue HEONPENENECHHBIX HHTETPAJIOB METOAOM HEIIOCPEACTBEHHOTO
MHTErPHPOBAHNA U METOIOM ITOACTAHOBKHU (3aMEHBI MMEPEMEHHOIT).

Ieas: HayuuTes BEIYUCAATE NPOCTEHIIME OMIPEACICHHBIE MHTETPAJIBI.

OGopyaoBaHue: TabIHlla UHTETPAIOB, HHCTPYKLIMOHHAS KapTa.

IlopsiaoK BBINMOJIHEHH 3aJaHUT:

1.
2.
3.

BEIUUCINUTE HEONIPEEIEHHBIE UHTET PAJIHL,
OTBETHTb HA KOHTPOJIBHBIE BONPOCHL.
BEeiBO .

KOHTpO/bHBIE BONPOCHI:

RN

JaiTe onpeneieHUe NepBOOOPa3HOM.

YTO Ha3BIBACTCA HEONPEAEIEHHBIM HHTETPAIOM?

3anMIIATE OCHOBHBIC CBOMCTBA HEONMPEACIICHHOTO HHTETpana.

B uém 3akmwouaercs Gopmysa 3aMeHbl NEPEMEHHONU MHTETPUPOBAHUS B
HEONMpeOCIEHHOM HHTerpane?

3anuwnTe GopMyay HHTETPUPOBAHHUA MO YACTAM IS HEONPEACTIEHHOTO
HHTErpaa.

JIutepatypa:

boromosios H. B. Anre0pa u Havana aHanusza. Y4yeOHOe nocodue i
CIIO. — M.: KOpaiir, 2019.

I'meun B. b, Kpemep H. III. Marematuka. [IPAKTHUKYM. VYueGHoe
nocodue ang CIIO. — M.: FOpaiit, 2019.



3. JlucuukuH B. T., Conoseiiunk WM. JI. MaTteMaTHka B 3aJadax ¢ pelICHUSIMH:
Yyebnoe nocodue. — CII6: U3parensctBo «Jlanb». — 2014,

4. Marematuka. IlpaxtukyMm. YueOHoe nocodue pia CIIO/ Ilox odmi pen.
Tarapaukosa O. B.— M.: IOpaiit, 2019.

3aganus
Ao Buiuucaume onpeoeaennvie unmezpain
eapuanma a 0 ¢ F4 0
z%dz inx * cos?xd dx
1 f(Zx + 1)dx j— f“”" cosTxax f(ex - *dx f
Vl3 + 23 3x —2

IIpakTH4Yeckoe 3aHsiTHE Ne 7

Tema: BpluncIeHHE ¢ MOMOILBIO ONPEACICHHOTO HHTErpalia IUIOWAIN TUIOCKOM
GUrypel U IyTH, TPORIEHHOTO TEJIOM.

Heab: HayuuTcs BBIUMCIATH IUIOIIAAb IUIOCKOH (UIypEl W IIyTH,
MPOMACHHOrO TEJIOM ¢ MOMOIIBK ONPEACICHHOTO HHTErpaIa.

O0opyaoBaHHe: HHCTPYKIIMOHHAS KapTa, KAIBKYIATOP, TAaOIMLA UHTEIPAJIOB
NIEMEHTAPHBIX (PYHKLMIA.

ITopsaa0K BBHINOJIHEHHS 3aJAHH:

1. BelyucauTh miomaaes Gurypel, OrpaHUuCHHON JIMHUAMU.
2. OnpenenuTsh NyTh, NPOHICHHBIR TEIOM.

3. OTBETUTH HA KOHTPOJBHBIE BOIPOCHI.

4. BBIBO/I.

KoHTpo/ibHBIE€ BONIPOCHI:

1. Yto Takoe KpUBOJIMHEHHAsA Tpaneums?

2. Ilo xako#f dQopMyse BBIYHCIACTCSA IUIOWAAL KPUBOIHMHEHHOMH
Tpaneuun?

3. Kax BBIUMCAMTH ILIOWIAAb (PUTYPBI, OTPAHUYECHHON TpaduKaMu
GYHKIME y;(X)U V,(x) U COOTBETCTBYKIIMMH OTPE3KAMH X=d U
x=h?

4. 3anuumrte (GOpMYyny A8  BBIUHCICHUS NYTH MPSIMOJUHEHHOTO
IOBIKEHUA.

JluTeparypa:

1. Boromonor H. B. Anrebpa v Havana aHanusza. Y4eQHOe MOCOOue
a1 CIIO. — M.: FOpaiit, 2019.
2. Tucun B. b, Kpemep H. IIl. Marematuxa. [IPAKTHUKYM. YueGHOE




nocodue mig CIIO. — M.: FOpaiit, 2019.

3. Jlucuuxkun B. T., Conoseiiunk Y. JI. Maremaruka B 3amadax ¢
peweHnsaMu: YueOHoe nocodue. — CII0: MsnatenectBo «JlaHby. —
2014.

4. Maremartuka. ITpaktukyM. YueOHoe nocodue mns CIIO/ Tlox o0
pen. Tatapaukosa O. B.— M.: iOpaiit, 2019.

3axanus

Ne

sdpuarnma

Borvucaums nrouwaos guzypet,

O2PAHUYCHHOU TUHUAMY Onpederums nyntv, npoitoennvili meiom
u o

CKOpPOCTh NPAMOJHHENHOIO ABHXEHUS TEJIa
y=x’-1, y=0, y=Inx, y=0, |sbipaxaercs popmymoiiv=9¢-2¢-8 (w/c). Haiitu
x=0, x=1 x=2, x=8 MyTb, NPOHNEHHBII TENOM 3a 3 ¢ OT Havana

JABHKCHHS.

IIpakTH4yeckoe 3aHsaTHE Ne 8

Tema: J[leficTBuA HaO KOMIUICKCHBIMH 4YMC/IaMH B anreOpamyueckoit ¢opme.
[lepeBon U3 0oHOM (POPMBI 3aIIMCH B APYTYIO.

Heas: HayuuTcs BBINOMHATE OCHCTBHA HaJ KOMIUICKCHBIMH YHMCIIAMU B
anre0panveckoii GopMe, NEPEBOIUTE KOMIUIEKCHBIE YUCIA U3 anredpandeckoii B
TPUTOHOMETPHYECKYIO U MOKA3aTENBHBIE (GOPMBI H 0OPaTHO.

O0opyaoBaHHe: HHCTPYKLHOHHAS KapTa

ITopsinok BRIMOJIHEHHS 3aJaHHI:

1.

2.

3
4
5

BEINOJHUTE ~ CJIOXKEHWE,  BBIUUTAHUE, YMHOXKEHHE U JCJICHUE
KOMIUIEKCHBIX YHCEN B anredpandeckoil gopme.

3Janucath  KOMIUIEKCHBIE  4UCJIAa B TPUTOHOMETPHYECKOH U
noKasaTenbHo# gopmax.

. IIpencTaBUTh KOMITIEKCHBIE YHCIIA B anreOpanueckoit popme.

OTBETUTDH Ha KOHTPOJIBHBIC BOIIPOCEI.

. BriRO .

KOHTpO/bHBIE BONPOCHI:

1.
2.
3.

Kaxune uucna Ha3bIBAOTCA KOMILIEKCHBIMU?

Kax reoMeTpu4yecky HHTEPAPETHPYOTCS KOMIUIEKCHBIE YUcna?

Kak nepe#itu ot anredpandyeckoi (GOpMEBI 3aIHCH KOMIJICKCHOTO 4HCha
K TPUroHOMeTpuueckoi hopme?

Kak mepedTH OT TPHTOHOMETPUUECKOH (HOPMBI 3aMMCH KOMIUIEKCHOTO




qpcia K alredpanyeckom?

5. 3anuwmmTe popmyay Dinepa.
6. Kak 3anuchiBalOTCSA KOMIUIEKCHBIE YHCIA B MOKa3aTeNnbHOM dopme?
7. Kak nepeiiti 0T nokas3aTeabHOU (POPMEL 3aNKUCH KOMIIJIEKCHOIO YKciia K
anredpanueckoit popme?
Jlureparypa:
1. boromonoe H. B. Anrebpa v Havana ananuza. YuebHoe mocodue mwis
CIIO. - M.: FOpaiit, 2019.
2. I'mecun B. b., Kpemep H. III. Maremaruka. [IPAKTUKYM. VYueGHoe
nocodue wig CITO. — M.: FOpaiit, 2019.
3. Jluenukun B. T., Conoseiiunk M. JI. Marematuka B 3ajadax ¢
peleHuaMu: YuedHoe nocodue. — CII6: Usnatensctro «Jlanby. — 2014,
3ananus
1. JlaHBI yKcaa ) U Z; BRIUMCAUTE:
a) Z,+7y;
0) z,-2,;
B) Z)'Zy;
r) z,/z;.
Bapnant ¥ A Z»
. 1 3,
1 343 ——=j
2 2
2. JanmuuuTe KOMIUICKCHBIE YMC/a M3 3a7aHusl | B TPUMOHOMETPUYECKOH U
nokazaTeSbHoH gopme.
3. IlpencTaBbTe KOMIUIEKCHBIE UKCaa B anredpauueckoi GopMe:
Bapuaut 7 Zs
/ S5t 5w x
1 2 (COST + isin—‘) Je's
- | 3/

IIpakTH4yeckoe 3aHsaTHE N2 9

Tema: BreinosnHeHrne apuMETHUECKUX OMEpaurii Haj MaTpulaMu. BrlumcieHue
ONIPeAeITUTENCH.

Ileab: HayuuTcs BBIMOJHATH OMEPAMM  HAM MAaTPULIAMH W BBIYUC/ATH
OIPEAETHTEIH.

O0opyaoBaHHe: HHCTPYKIHOHHASA KapTa, KANIBKYJIATOP




ITopsinok BHIMOJIHEHHS 3aJaHHI:

1. BEINOJHUTE ONEpaUii HAO MATPULIAMH.

2. BBYUCIUTE ONPEAEAUTENb TPETRETO MOpAaKa: a) o npasuiy Cappyca; 0)
PA3JIOKEHUEM IO JIEMEHTAM [IEPBOI CTPOKH.

3. Haiitu MaTtpuiy, o0paTHyK JaHHOM.

4. OTBETUTH HA KOHTPOJBHBIE BOMPOCHI.

5. BriBOI.

KOHTpO/bHBIE BONPOCHI:

YTO Ha3BIBAETCH MATPHULIEH?

Kaxue Buasl MaTpull Bel 3HaeTe?

UTo Ha3BIBAETCA ONMPEISIUTEIEM KBaIpaTHO! MaTpULBI N-T0 opsaka?
3anuIInTe CBOHCTBA ONPEACIUTECH,

Cdopmynupyiite Teopemy Jlamnaca.

Kaxkas MaTpHua Ha3bIBAETCA TPAHCIIOHHMPOBAHHO ?

3anMIINTE AITOPUTM BBEIYMCIICHUS 0OPATHOM MATPUILIEL.

N R WD -

Jluteparypa:

1. Boromonos H. B. AnredOpa 1 Havyana aHanusa. YueOHoe nocodue ans CIIO. -
M.: ¥Opaiit, 2019.

2. T'mcun B. B., Kpemep H. III. Matematuka. [IPAKTUKYM. Yuebrnoe mocodue
i CITO. — M.: KOpaiit, 2019.

3. Jlucuukun B. T., Conopeiiunk WM. JI. MaremaTtrka B 3agadyax ¢ peLICHUSAMHU:
Yuebnoe nocodue. — CI16: M3garenectBo «Jlanp». — 2014,

3ananus

1 Bapuanrt
. BBIMOJIHUTE OIEepaliu Hal MaTpULIAMHU:
Brruncnure34AB-24, ecnu

-1

1 2 3
A= , B= 1 -3
4 5 6
4

. BBHIYMCIUTL OIpenenuTens TPeThEro mnopsaxa: a) no mnpaswiy Cappyca, 0)
Pa3I0KEHUEM MO IEMEHTaM NEPBOH CTPOKH.

[\



5 3 =2

3. Haiitu marpuiy, o0paTHYIO JaHHOMA:

2 1 1
A=3 =1 2
2 4 -5

IIpakTH4yeckoe 3anusTue Ne 10

Tema: Meton I'aycca (MeTOO MCKITIOUEHMS HEM3BECTHHIX). DopMynel Kpamepa
(/1A CUCTEM JIMHEHHBIX YPABHECHUH € TPEMS HEU3BECTHBIMU ).

Heas: HayuuTca pewars CHCTEMBl JIMHEHHBIX  YPaBHCHUH ¢ TpeMi
HEH3BECTHBIMH METOJOM HCKIFOUYEHHS HEU3BECTHRHIX U MO Popmyam Kpamepa.

OGopyaoBanue: HHCTPYKUMOHHASA KapTa, KAJIBKYJIATOP.
ITopsinok BRIMOJIHEHHS 3aJaHHI:

1. Pemnte CJIAY METOOOM MCKIIOUYSHUS HEU3BECTHHIX.
2. Peumts CJIAY meTtonom Kpamepa.

3. OTBETUTH HA KOHTPOJIBHEIEC BOMPOCH.

4. BriBoa.

KOHTpO/IbHBIE BONPOCHI:

1. Kakas CJIAY HasbiBaeTcsa 0gHOpoAHOH? CKOJNBKO pEIICHHE OHA nMeeT?

2. Ecnu 4Mcno ypaBHeHHI B cUCTeMe BeTMko (OOJIBIE TPeX), TO KaKUM
METOOOM LEJIeCO00pa3sHO HCKATh PELICHU?

3. Kakumu mpeuMmylnectsaMu odsagaeT MeTol [aycca mo CpaBHEHUIO C
OpyruMHu MeTogaMu peteHus CJIIAY?

4. Kaxas MaTpulla Ha3bIBAETCsl PACUIMPEHHON MaTPULIEH?

5. Banuwute GOpMYJIBI LIS HAXOXKACHHS HEU3BECTHBIX MEPEMEHHBIX IIO
mMeTony Kpamepa.

6. B kaxom cnydae CJIAY uMeeT ¢AMHCTBEHHOE pellicHue? BeckoHeuHoe
MHOKECTBO PELLEHUI?

Jlureparypa:

1. T'onuapenko B. M., Jlunaruna JI. B., PeiioB A. A. DIeMeHTE BBICILCH
MaTeMaTuku: yueOHuk.— M.: KuoPyc, 2019,



2. Tarapuukop O. B., Illesy E. B. MareMaruueckuii aHanu3 mwis
OKOHOMHCTOB: YueOHHK.— M.: KnoPyc¢, 2020.

3. TarapHukos O. B. Bricias MateMaTuka Julsl 3KOHOMUCTOB. TIpakTukyM:
yueOHo-npakTHieckoe nocodue/ [loa pexn. buprokosa JI. I'., Paytuan H.
A., Boopuk I'. Y., Usankosa I'. B., Kapaces I1. A., Maxkanosa 4. B.,
Mouanuna E. I1, IITsen E. B. — M.: KHoPyc, 2020.

3aganus
1 BapuanTt

3x) —x9 tx3 =12
5)(1 +X2+2X3 =3

X1+X2 +2X3 =3

IIpakTH4yeckoe 3ausiTue Ne 11
Tema: Perienne MaTpruuHBIX YPaBHEHUI.
Heas: Hayunuted peiate MATPpUYHBIEC YPABHCHHUA.
OGopyaoBaHue: HHCTPYKUMOHHAA KapTa, KAJIBKYJIATOP.
IlopsiaoK BBINMOJIHEHHS 3aJaHUT:

1. PemnTs MAaTpU4HEIE YPABHEHUSL.
2. OTBETHTH Ha KOHTPOJILHBIEC BOMPOCEL.
3. BrIBOSI.

KOHTpO/bHBIE BONPOCHI:

1. Korpa kBagpaTHas Matpuua odpatuma’

2. JInsd Kakux MaTpHLL HE CYILECTBYET OOPaTHBIX MATpHUIL?

3. 3anMiuMTe BHIBI MATPUYHBIX YPABHEHUIA.

4. Kak pemarTcst MaTpUUuHbIe YpaBHEHUA?
Jlureparypa:

1. T'onuapenko B. M., Jlunaruna JI.B., PoutoB A A. DiIeMEHTEI BBICILCH
MaTeMaTuku: yueOHuk.— M.: KuoPyc, 2019,

2. Tarapuukop O.B., IlIees E.B. MareMatuueckuii aHamm3 Ojs
3KOHOMUCTOB: yueOHuK.— M.: KHoPyc, 2020.

3. Tarapuukop O.B. Beicmags MareMaTHka UIS  3KOHOMUCTOB.
[IpaxkTukyM: yueOHO-IpakTHUecKoe mocodue/ ITom pen. buprokopa



JLT., Payrman H.A., bobpuk I WM., Ueankoa I'.B., Kapacer I1.A.,
Marxokanosa f1.B., Mouanmunaa E.IL, lIeen E.B. — M.: KnoPyc¢, 2020.

3anaHus

1 BapuanTt

1. Peunts ypaBHeHue AX=B,rac 4 = (; i), B = (% 8)

1 2 1 2 1
2. Pemuts ypaBHeHue AXB=C, rae 4 = ( ) B=10 1 0}

L 14 0 2 2
C=(246)'

IIpakTH4Yeckoe 3aHsiTHe Ne 12
Tema: I'padudeckuii MeTOA pellieHHs 3a1a44 JTUHEHHOTO TIPOTPAMMHUPOBAHMS,

Henn: Hayuutcs pewate rpaguyeckuM MeETOJAOM 3ada4yd  JIMHEHHOro
MPOrPaMMHPOBAHHS.

OOopynoBaHue: HHCTPYKIMOHHASA KapTa, TMHEHKa, KapaHaalll,
IlopsiaoK BBINMOJIHEHHA 3aJaHUT:

1. Pemuts 3ana4y TUHEHHOTO IPOTPaMMUPOBAHUS.
2. OTBETHTH Ha KOHTPOJILHBIEC BOMPOCEL.
3. BriBox.

KOHTpO/LHBIE BONPOCHI:

1. Kakue 3amaun Ha3pIBAIOTCA 3aJa4aMH JTMHEHHOTO MPOrpaMMHPOBAHUA?

2. Ilepeuucnure CIIOCOOBL peleHus 3aja4 JTUHEHHOTO
MPOTrPAMMHUPOBAHHA.

3. 3anMIIUTe CXEMY PELISHU 3a/1a4 TUHEHHOTO NPOrpaMMUPOBAHHUSL.

4. Ha30BUTE OOCTOMHCTBA W HEJOCTATKH IPaPUUECKOro METOJA PELICHUS
3afa4 JIMHEHHOIO IPOrpaMMUPOBAHMUSL.

Jlureparypa:

1. T'onuapenko B. M., Jlunaruna JI. B., PeiioB A. A. DneMeHTHl BhIcLIei
MaTeMaTuku: yueOHuk.— M.: KuoPyc, 2019,

2. Tarapuukop O. B., Illees E. B. MareMaruueckuii aHaiu3 Wi
3KOHOMUCTOB: yueOHuK.— M.: KHoPyc, 2020.

3. Tarapuukop O. B. Briciias MaTeMaTuka Al SKOHOMUCTOB. [IpaKTHKYM:



yueOHo-npakTHueckoe nnocodue/ [loa pen. buprokosa JI. I, Paytuan H.
A., bobpuk I'. ., Mrankora I'. B., Kapacee 1. A., Maxkanosa 5. B.,
Mouanuna E. I1., IIIsen E. B. — M.: KnoPyc, 2020.

3ananus
1 BapuanTt

(I)Hpma BBIITYCKACT ABAa BHUAA MOPOXKCHOIQ. CJIHBOYHOC H IIOKOJIAIHOC. I[J'lﬂ
HU3TrOTOBJICHHA MOPOKCHOI'0 HCIIONB3YIOTCA ABA MCXOIHEIX IIPOOYKTa: MOJIOKO H
HaIliQJIHUTEIN, pacxXxodbl KOTOPBIX HaA 1 kr MOPOXKCHOI0O U CYTOYHEIC 34al1acChl
HCXOIOHBIX IIPOAYKTOB JAHEBI B TadIHLe.

Pacxoa HEXOOHBIX NPOAYKTOB Ha 1 Kr
HcxoaHbli NpoayKT MOpPOKEHOr0 3anac, Kr
CnueouHoe [MToxonanHoe
Monoko 0,8 0,5 400
Hanonuurenu 0,4 0,8 365

N3ydyeHue pblHKA COBITA MOKA3AI0, YTQ CYTOYHBIA COPOC HA CIUBOYHOE
MOPOKEHOE IIPEBBILLAET CIIPOC HA LIOKONAHOE He Oonee ueM Ha 100 kr.

Kpome TOro, yCTAHOBJIEHO, YTO CHPOC HA LIOKOJAOHOE MOPOXKEHOE HE
npepbiaeT 350 Kr B ¢yTKH. OTNyCKHAadA I[1€Ha 1 Kr CIMBOYHOIO MOPOKEHOro 16
OEH. €1., LIOKOJIAOHOTr0 MOPOKEHOTro 14 geH. en.

Tpebyerca ONpeaenuTh, KAKOE KOJHYECTBO MOPOKEHONO KaXIOro BHIA
OOJDKHA TIPOM3BOOUTE (hHpMa, YTOOBI AOXOA OT pealu3auMd IIPOAYKUHAH ObLI
MaKCUMAaJILHBIM?

Kakoe KOIMMYECTBO NPOOYKUMHA KAKIOTO BHAA JOJDKHO IIPOM3BOOUTH
NPEANPUATHE, YTOOBI JOXOM OT peas3aliy NPOAYKLMH OBIT MAKCUMATIBHBIM ?

1. ChopMyMpoBaTh  MATEMaTHYECKYIHO  MOZENb  33Ja4d  JIMHCHHOTO
NpOTrpaMMHPOBAHUS.

2. PewnTe 3agady JTHHEHHOIO IIPOrpaMMHUPOBAHUS IpaduuecKUM CIoCoOOM
(U1 JIBYX MEPEMEHHBIX).

IIpakTH4yeckoe 3ansitue Ne 13
Tema: TuddepeHuManbHble YpaBHEHUS NEPBOTO MOPAIKA U IEPBOH CTEMEHU.

Heas: Hayuntcs pewars auddepeHUManbHble YPaBHECHUSA MEPBOTO MOPAIKA U
NEPBOI CTENEHU.

O0opyaoBaHHe: UWHCTPYKUMOHHAs KapTa, Tal/JMla UHTErpajaoB, Tadnauna
MPOU3BOIHBIX.

IlopsiaoK BBINMOJIHEHHA 3aJaHUT:

1. YCTaHOBHUTS, ABNSIETCS au (GyHKIHA pelIeHHEM



auddepeHUHATBHOIO YPaBHEHHUS.

2. Haiitu 4actHoe peweHne IHGGEPESHIHANBHONO YpaBHECHUA
MepPBOTo MOPsAKA.

3. OTBEeTHTH Ha KOHTPOJILHBIEC BOMPOCHI.

4. BeiBom.

KOHTpO/bHBIE BONPOCHI:

[S—

. Kakue ypaBHeHHs Ha3pIBAOTCS UG e peHIHATBHEIMU?

UTo HazbIBaeTCA MOPSAKOM TUPDEPEHIIMATEHOTO YPABHEHMA?

3. Uro Ha3piBaeTca pewieHueM guddepeHunanbHoro ypapHeHus? OOKUM
H YaCTHBIM PELUCHUSAMH TU(PPEPEHIIMATIEHOTO YPaBHEHUA?

4, Kakue ypaBHCHMA HAa3bIBaloTCd JUPPEpCHUMANBHBIMH YPABHCHUAMH
MepBOro nopsaaka?

5. B 4eM 3akmouaeTcs rpaguueckas  MHTEpNpeTaUus  PELIeHHS

IHpHepeHIHATIBHOIO YPaBHEHUS IEPBOro Mopsaka’?

~

Jlureparypa:

1. T'onuapenko B. M., Jlunaruna JI. B., PeutoB A. A. DlIeMEHTHI BEICLICH
MaTeMaTuku: yueOHuk.— M.: KuoPyc, 2019,

2. Tarapuukop O. B., IllBes E. B. MareMaruueckuii aHaiu3 Wi
3KOHOMUCTOB: yueOHuK.— M.: KHoPyc, 2020.

3. Tarapuukor O. B. Briciias MaTeMaTuka At SKOHOMUCTOB. [IpaKTHKYM:
yueOHO-nmpakTHUecKoe rocodue/ [lon pen. buprokosa JI. I'., Payruan H.
A., bobpuk I'. M., Mrankora I'. B., Kapacee 1. A., MaxkanoBa . B.,
Mouanuna E. I, [TITsen E. B. — M.: KHoPyc, 2020.

3anaHus

1 BapuanTt

2
1. Ipoeeputh, spnserca Ju ¢QyHKUUS y = Ce™ muddepeHmanbsHOro
ypaBHEHHA , rae (' — IPOU3BONIBHASA [TOCTOAHHAA, PEIICHHEM YPABHEHHS

y' = 2xy.
2. Haiitu 4yacTHOe pellleHHe YpaBHEHUs y' = % POXOJSIIEE YEPE3 TOUKY
M(2:1).

IIpakTH4yeckoe 3ansitue Ne 14

Tema: YpaBHeHHUS ¢ pa3aeNAIUMUCS IEPEMEHHBIMU.

Hens: Hayuutca pemats au@epeHUMANbHEIE YPABHEHNS NEPBOrO Mopsaka ¢
PazaeNAIUMHCA MEPEMEHHBIMH.



OGopyaoBaHue: MHCTPYKUHOHHAA Kapra, Tadlula WHTETpaIoB, TadIuLa
MPOH3BOAHBIX.

ITopsinok BHIMOJIHEHHS 3aJaHHI:

1. Hafitu oO6mee pemwenue audhepeHUMANbHBIX YPAaBHEHUH TEPBOTO
OPAAKA C Pa3Ae/IAIUMHUCI MEPEMEHHBIMU,

2. Pemuts 3ama4y, IPUBOIAIIYIO K AN(PPEPEHINATBEHOMY YPABHEHHIO.

3. OTBETUTH HA KOHTPOJIBHEIEC BOMPOCH.

4. BriBoga.

KOHTpO/IbHBIE BONPOCHI:

1.

KakoB o00mwuit Bua guddepeHUMAIbHEIX YPaBHECHHH NEpPBOro
NopsaKa ¢ pa3feJeHHBIMM nepeMeHHBIMU? C  pasaensomuMucs
NEePEMEHHBIMU?

2. JamUIIUTE QIFOPUTM PpeleHUs AUPPEPEHIUATBHEIX YPABHEHUH
MEPBOrO NMOPAIKA ¢ PA3IEIAIOIHUMUCH MEPEMEHHBIMU.
3. Janumute CXeMY pelieHus 3ajad, NPUBOASAUINX K
T(pHepeHUNATBHEIM YPABHEHUSIM.
Jluteparypa:

1.

2.

3.

['onuapenxo B. M., Jlumaruna JI. B., Pei1oB A. A. D1€MEHTH BRICILEH
MaTeMaTHKU: yueOHuk.— M.: KaoPyc, 2019.

Tarapuukos O. B., Illeen E. B. Martematuyeckuil aHamus ang
SKOHOMHCTOB: YueOHHK.— M.: KnoPyc, 2020,

Tarapuukos O. B. Beiciias MmaTeMaTuka 11s 3KOHOMUCTOB, [IpakTukym:
yueOHo-npakTHueckoe nnocodue/ [loa pen. buprokosa JI. I, Paytuan H.
A., boOpux I'. M., Ueankosa I'. B., Kapaces I1. A., Mawxkanora . B.,
Mouanuna E. I1., IIIsex E. B. — M.: KnoPyc, 2020.

3aganus

Bapuant

HaliTH o0wwee pemieHne
JHHEeHHbIX

AR PpepeHIHATBHBIX PewnTs 3aaa4y, NpHBOAAILYIO K

YyPABHEHHH NePBOro anddepeHUIHATBHOMY YPABHEHHIO

nopaaka

CKOpOCTb  pasMHOKEHMS HEKOTOPbIX OakTepuit
NpOnopLHOHaNbHA HX KOJTUYECTBY B

Xy =0 paccMaTpHuBaeMelii MOMEHT BpeMeHH t. KonnuecTso
1+ x° OakTepHil YBENHYMIOCH B HETHIPE Pasa B TEUEHHE
2,5 4. HaiiTu 3aBUCHMOCTb KONTHUeCTBa OakTepHii oT
BPEMEHH.

y+ 2 o (c20)| y-
X




IIpakTH4yeckoe 3ansTue Ne 15
Tema: OaHoponHoe T pepeHIIHANTBHOE YpaBHEHHE.

Hens: Hayuutca pemats au@pepeHUMANbHEIE YPABHEHNS NEPBOTO MopsaKa ¢
pa3aeNAOILIMHUC NEPEMEHHBIMH.

OGopyaoBaHue: MHCTPYKUHOHHAA Kapra, Tadlula WHTerpaioB, Tadiuua
MPOU3BOAHBIX.

ITopsinok BHIMOJIHEHHS 3aJaHHI:

HccennegoraTb Ha OOHOPOIHOCTE QYHKIIMIO.

Pemuth oqHOpOHBIE MU (PEPEHIIMANBHBIE YPABHEHNUA.
OTBETHTb HAa KOHTPOJIBHBIE BONPOCHL.

BriBOI.

W=

KOHTpO/LHBIE BONPOCHI:

1. Kakasg ¢yHKUMA HA3BIBACTCA OAHOPOIHON ?
2. JlaiiTe onpeaencHue OAHOPOTHOTO TudpepeHITHATBHOIO YpaBHEHMUS.
3. Kak pemarorcst oAHOpoaAHBIE TUPPEPEHIIUATBHBIE YPABHEHUS?

Jluteparypa:

1. T'onuapenko B. M., Jlunmaruna JI. B., PeioB A. A. D1€MEHTH BRICILEH
MaTeMaTHKU: yueOHuk.— M.: KaoPyc, 2019.

2. Tarapuukop O. B., Illeen E. B. Matematudueckuil aHaIu3 Ans
SKOHOMHCTOB: YueOHHK.— M.: KnoPyc, 2020.

3. TarapHukos Q. B. Beicilias MaTeMaTUKa 1)1 3KOHOMUCTOB, [IpakTUKYM:
yueOHo-npakTHueckoe nnocodue/ [loa pen. buprokosa JI. I, Paytuan H.
A., boOpux I'. K., Ueankosa I'. B., Kapaces I1. A., Mawkanora . B.,
Mouanuna E. I1., IIIsex E. B. — M.: KnoPyc, 2020.

3ananus
Bapuanr 1
1. HccnenosaTh Ha OJHOPOIHOCTE PYHKIMIO f(x,v) = /x2y + xy2 + x5,
2. Pemuts onHOpoHOE A epeHIHANBHOE YpaBHEHHE (x* + y?)dx — 2xydy = 0.

IIpakTH4yeckoe 3ansitue Ne 16
Tema: DxkcTpeMyM (PYHKUMU HECKOJBKUX NEPEMEHHBIX,

Henw: HayuuTcsd HAXOIMTH YAaCTHBIE MPOU3BOJAHBIE U MOJHBIA IU(pepeHIman
(yHKUMH OBYX IEPEMEHHBIX, PELIATE 3a0a4d HAa SKCTPEMYM (PYHKUMHM OBYX



NEPEMCHHEIX.

O0opyaoBaHue: HHCTPYKIHOHHAA KapTa, TadaMlla IPOU3BOIHBIX.

IlopsiaoK BBINMOJIHEHHA 3aJaHUT:

1.
2.
3.

4.
5.
6.

HaliTu YacTHBIE TPOU3BOAHBIEC (PYHKITHI,

3anMcarh MoJAHbIH guddepeHunan QyHKIHU.

BBIUMCIUTE TPOU3BOAHYID (YHKIMM B TOYKE MO HAMPABICHUIO
BEKTOpA.

HcenenopaTh PYHKIUIO HA 3KCTPEMYM.

OTBETUTH HA KOHTPOJIBHBIE BOMPOCHL.

BriBO.

KOHTpO/ILHBIE BONPOCHI:

[S—

N

Yto Ha3piBaeTed (PyHKLIUEH HECKOJIBKUX NEPEMEHHBIX?

JlaliTe onpeneneHne YacTHOM MPOU3BOAHOM ABYX (QYHKIIHH.

UTo Ha3pIBacTCd INOJAHBIM IuhdepeHIHATOM (GYHKUUH HECKOJIBKHX
MEePEMEHHBIX?

Haiite onpeaeneHHe JOKAILHONO HKCTpeMyMa (YHKUHM HECKOJbKHX
MEPEMEHHBIX.

Jlureparypa:

Lo

1. T'onuapenko B. M., Jlunaruna JI. B., PeutoB A. A. DIeMEHTHI BEICLICH
MareMaTHkH: y4eOHuk.— M.: KHoPyc, 2019,

2. Tarapuukop O. B., Illees E. B. MareMaruueckuii aHaiu3 i
3KOHOMUCTOB: yueOHuK.— M.: KHoPyc, 2020.

3. TarapHukos Q. B. Beiciias MaTeMaTuKa sl 3KOHOMUCTOB, [IpakTUKYM:
yueOHo-npakTHueckoe nnocodue/ [loa pen. buprokosa JI. I, Paytuan H.
A., boOpux I'. K., Ueankosa I'. B., Kapaces I1. A., Mawxkanora . B.,
Mouanuna E. I, ITITsen E. B. — M.: KHoPyc, 2020.

3anaHus

Bapuanr 1

A2

. HaiiTu yacTHBIE IPOM3BOAHBIE QYHKUUHU Z = o

3anucaTh MOMHBIH TU(QepeHIMan GYHKIMH u=xy".

HaliTH OpOM3BOIHYIO (YHKIHH -=Xx-3x)° 1O HANPABICHUIO BEKTOpPA
1=(1;1) B TOUKE (1;2).

HcenenoBarh Ha SKCTPEMYM (DYHKUHUIO :=x3+y3-3xy.



IIpakTH4yeckoe 3ansTue Ne 17

Tema: BrluncieHne HECOOCTBEHHBIX HHTErpasioB. McciemoBaHHUE CXOOUMOCTH
(pacXoAMMOCTH ) MHTETPAIOB. [ IpUIOKEHHS HHTETPAJIBHOTO HCYNCIICHHUA.

Heab: Haquca BEIUHCIATE HECOOCTBEHHBIC HHTCTPAJbI, BBINOJIHATE
HCCNICAOBAHUE CXONUMOCTH (pacxozmmocm) UHTECTPaJIOB.

OGopyaoBaHue: MHCTPYKLMOHHAA KapTa, TadIUIIa UHTETPAIOB.
ITopsinok BHIMOJIHEHHS 3aJaHHI:

HaiiTu HecoOCTBEHHBIH HHTErpal.
HccnenosaTh Ha CXOAUMOCTh UHTErpana.
OTBETUTH HA KOHTPOJIBHBIE BOMPOCHL.
BriBo .

W=

KOHTpO/LHBIE BONPOCHI:

1. HaiiTe onpeneneHue HeCOOCTBEHHOTO UHTETpaa.
2. KakoB reoOMETpUUECKUIA CMBICT HEOIIPEACICHHOIO HHTErpaa.

Jlureparypa:

1. T'onuapenko B. M., Jlunaruna JI. B., PeutoB A. A. DIeMEHTHI BEICLICH
MaTeMaTuku: yueOHuk.— M.: KaoPyc, 2019,

2. Tarapuukop O. B., Illees E. B. MareMaruueckuii aHaiu3 i
3KOHOMUCTOB: yueOHuK.— M.: KHoPyc, 2020.

3. Tarapuukop O. B. Bricias MaTeMaTuKa Il SKOHOMUCTOB. [IpaKTHUKYM:
yueOHO-nmpakTHUecKoe rocodue/ [lon pen. buprokosa JI. I'., Payruan H.
A., bobpux I'. Y., Ueankoea I'. B., Kapacee I1. A., Makxanosa . B.,
Mouanuna E. I, ITITsen E. B. — M.: KHoPyc, 2020.

3apaHusa

Bapuanr 1

dx
1+3cr1;
2. HccnenoBaTh Ha CXOOMMOCTb HHTETPaN [ cosxdx.

- - - + o0
1. HaiTn HECODCTBCHHBIA HHTErPA fo



MHUHHUCTEPCTBO TPAHCIIOPTA POCCHIICKOI ®E/JEPAITINI
®EJIEPAJTLHOE ATEHTCTBO JKEJE3HOTOPOKHOTQ
TPAHCIIOPTA
®OWINAJ ®EJEPAJIBHOTO TOCYAAPCTBEHHOT' O BIO/UKETHOT O
OBPA3OBATEJILHOT'O YUYPEKIEHUS BLICILETO OGPA3OBAHUSA
«CAMAPCKHUI TOCYIAPCTBEHHBI YHUBEPCUTET ITYTE
COOBILEHHS» BT. PTHILIEBO
(OWJINAJ CamI VIIC B T. PTUIIIEBO)

OnobpeHo YTBepKaaro

LHUKIIOBOW KOMHUCCHEHN 3am. gupekTopa o YP
MaTeMATUYECKUX, H.A. TletyxoBa
€CTECTBEHHOHAYYHBIX U « » 2019r.

o01EenpoheCCHOHANBHBIX TUCIIUILIIHH
[Ipotokos Ne

0T« » 2019 .
[Ipencenarens LIK

H.C. JIlykoHuHa

Jaganus
1151 nugdepeHIMPOBAHHOTO 324€TA
no AucuuminHe EH.01 MaTtemaTHka
JUISl CMIeUHAJIBHOCTH

38.02.01 DxoHOMUKA U OyXranTepckuil yuéT (Mo OTpacisim)

[Ipenomasarens: JIbiTaecea H.C.

2019r.



OHJIHAJ CamI'YIIC BT'. PTHIIEBO

Paccmorpeno LIK:

& » 2019

Ilpencenarens

Bompoc Ne 1
auddepeHUMPOBAHHOTO 3a4eTa Mo
IUCLMITINHE «MaTeMaTHKa»
['pynmna 3-21

YrBepxaa:
3aM. gupekTopa Mo yu.
padoTe

« »

2019 r.

1. Marpuusl. Bugsl Matpuu. Bexktopsl. PaBeHcTBO MaTpul. JIMHEHHBIE Onepalli Hal
MaTpulaMu. ¥ MHOKeHHe MaTpHl. CBOHCTBa YMHOKEHUS MaTpHLL,
2. Bp4HCIHTL MI0OAAb (PHIYPbI OTPAHHYEHHOH JHHUAMU: 2X -3y +2=0,x=2,x=5.

[Ipenonasatens

OHUJIHAJ CamI'YIIC BT'. PTHIIEBO

PacemoTpeno HK:
« »

Ipencenarens

2019r.

Bonpoc Ne 2
AupepeHIPOBAHHOrO 3a4eTa o
aucuunuHe «MaTtemarHkay
['pynna 2-21

YTBepraaio:
3aM. qHpekTopa 1o y4.
padore

&« » 2019 r.

1. Onpenenurtenb MaTpuuUbl. BeluncaeHue onpeaenuteneii 2-ro v 3-ro nopgaakos. OCHOBHbIE
CBOMCTBA OMpeaenuTeneil.

2. Haiitu oSiuee peluenue nudepeHUHaIbHOTO YPABHEHHS Y +ytgx=cos’x.

Ilpenonasarens

OHJIIHAJL CamI'VIIC BT'. PTHIHEBO

Paccmorpeno LIK:

& » 2019r.

Ilpencenarens

Bonpoc Ne 3
a1 epeHUMPOBAHHOTO 3a4eTa 10
JucuunIuHe «MaTeMaTHka»
['pynna 2-21

YrTBepxna:
3aM. gupekTopa Mo yu.
padoTe

&« » 2019 r.

1. MuHopb! H anredpanveckHe NONOJHEHHs 3JIeMEHTOB onpenenuTess. Teopema o
Pa3/I0KEHUH OIPEASIUTENSA 110 HJIEMEHTAM CTPOKH Mk ¢Toadua. ObpaTHas MaTpuLa.

2. Haiitu npoussonuyro dynkuun S =37*+7+2 u Beraucmuts 5'(2).

[Ipenonasatens




OHJIHAJ CamI'YIIC BT'. PTHIIEBO

Paccmorpeno LIK:

& » 2019

Ilpencenarens

Bonpoc Ne 4
auddepeHUMPOBAHHOTO 3a4eTa Mo
IUCLMITINHE «MaTeMaTHKa»
['pynmna 3-21

YrBepxaa:
3aM. gupekTopa Mo yu.
padoTe

« »

2019 r.

1. Ilpocreiiline MaTpHUYHbIe YPABHEHHS U HX pELUCHHE.

2. Pewmts cuctemy ypaBHeHuil no dopmynam Kpamepa:

X +2x,+x,=8

) ) _
- 2x, +3x, =3x, = =5

b

b

3x, —4x, +5x, =10.

[Ipenonapaternb

OHUJIHAJ CamI'YIIC BT'. PTHIIEBO

PacemoTpeno HK:

« » 2019 r.

Bonpoc Ne §
AupepeHIPOBAHHOrO 3a4eTa o

YTBepraaio:
3aM. qHpekTopa 1o y4.

IMpencenarens aucuMIiHHe «MatemaTukay padore
['pynmna 3-21 « » 2019 .
1. PeuieHue cUCTeM IMHEHHBIX ypaBHeHHIH B MaTpuuHoi dopme.
2x, +x, —-x, =0,
2. PewuTs cuCTEMY YPAaBHEHHI METOAOM OOPATHOI MAaTpHLEL: { 3X, +4x, = =0,
3x, +x, =1
[Ipenonasaternnb
OHJIHAJL CamI'VIIC BT'. PTHLIEBO
Paccmorpeno IIK: Bomnpoc Ne 6 Yreepxnaro:
«_» 2019r. IughepeHUMPOBAHHOTO 3aUeTa o | 3aM. JUpeKTOopa Mo yu.
IIpenceaatens JucuMrninHe «MaTtemaTuka» padote
['pynmna 3-21 « » 2019 .

1. PeuieHue cucTeM NMHEHHBIX ypaBHeHHI o opmynam Kpamepa.

X, +2x, +3x, =6,
2. Pewmts cuctemy ypaBHeHuil Metogom [aycca: ¢ 2x, +3x, —x, =4,
3x, +x, —4x, =0.

[Ipenonasatennb




OHJIHAJ CamI'YIIC BT'. PTHIIEBO

Paccmorpeno LIK:

K »

Ilpencenarens

2019

Bonpoc Ne 7
auddepeHUMPOBAHHOTO 3a4eTa Mo
IUCLMITINHE «MaTeMaTHKa»
['pynmna 3-21

YrBepxaa:
3aM. gupekTopa Mo yu.
padoTe

« »

2019 r.

1. PeweHue cucTeM JUHEHHBIX YpaBHEeHU MeToaoM [ aycca.

2
2. PewuTh MaTpUuHOE ypaBHeHne:.{

1 1 0 7
X =
1] [812]

[Ipenonasatens

OHUJIHAJ CamI'YIIC BT'. PTHIIEBO

PacemoTpeno HK:

«_»

Ilpencenarens

2019r.

Bonpoc Ne 8
AP EpeHUHPOBAHHOTQ 3a4ETa Mo
IOUCLUHUIITHHE «MaTeMaTHKa»
['pynmna 3-21

YTBepraaio:

3aM. qHpeKTopa 1o y4.
padoTe
« »

2019 .

1. Tlpemen nepemeHHoi BenuuuHbl. OCHOBHBIE CBOICTRa Npenenor. [Ipenen GyHKUHH B TOUKeE.
IIpupaleHue apryMmeHTa U npupauieHie GyHKUUH.
2. JlaHbl KOMIUIEKCHBIE Uicna z, =5-12i,z, = -6+ 8 Haltu z + z,, 2, — 2., 2, * 2., 2, / 2.

INpenonasarens

OHJIIHAJL CamI'VIIC BT'. PTHIHEBO

Paccmorpeno LIK:

K »

Ilpencenarens

2019

Bonpoc Ne 9
auddepeHUMPOBAHHOTO 3a4eTa Mo
IUCLMITINHE «MaTeMaTHKa»
['pynmna 3-21

YrTBepxna:

3aM. gupeKTopa Mo yu.
padoTe
« »

2019 r.

1. Tlpenen pyHKUHH HA OECKOHEYHOCTH. 3aMeUaTeNbHbIe Npeaensl. [ToHsaTHe 0
HenpeprIBHOCTH (yHKLUHK. TOUKH paspsiBa H UX KIaCCH(UKALH.

I -1 1

2. Haiitu maTpuuy, oOpaTHyto Kk maHHo: A=2 1 1

1 1 2
INpenonasarens




OHJIHAJ CamI'YIIC BT'. PTHIIEBO

Paccmorpeno LIK:
&K » 2019 r.

Ilpencenarens

Bonpoc Ne 10

JuddepeHUMPOBAHHOTO 3a4eTa Mo

IUCLMITINHE «MaTeMaTHKa»
['pynmna 3-21

YrBepxaa:

3aM. DupekTopa Mo yu.
padoTe

« » 2019 .

1. Tlonatue npouspogHoi. O0Luee MpaBUIo HAXOKAECHHS MPOU3BOIHOMN.

1 3
X
2. BBMUHCIUTD! J

s (e+1)t

[Ipenonasatens

OHJIIHAJL CamI'VIIC BT'. PTHILHEBO

PacemoTpeno HK:
«_» 2019 .

Ipencenarens

Bonpoc Ne 11

AupepeHIPOBAHHOrO 3a4eTa o

JUCLIUITITHHE «MaTtemaTuka»
['pynna 2-21

YTBepraaio:

3aM. qHpekTopa 1o y4.
padore

«_» 2019 r.

1. TIlpasuna u ¢opmynsl nudpPepeHUHPOBAHUS 3IEMEHTAPHBIX PYHKLIHH.

s - -~ ~ 2
2. HaiiguTe riolianb KPHBOJIMHEHHOH TpaneuuH, OrpaHUYEeHHOH JIMHUWAMU V=X x = 1,

x=3,v=0.

[Ipenonasatens

OHJIHAJ CamI'YIIC BT'. PTHIIEBO

PaccemoTpeno HK:
&« » 2019r.

Ilpencenarens

Bonpoc Ne 12

JuddepeHUMPOBaHHOTO 3a4eTa Mo

IUCLMITINHE «MaTeMaTHKa»
['pynmna 3-21

YTBepKaai:

3aM. DupekTopa Mo yu.
padoTe

« » 2019 .

1. T'eoMeTpuyecKUil U MEXaHUYECKHUI CMBICI MPOU3BOAHOM.

3
2. BBHIYHCIUTD: J.\'\}9 —x%dy.
0

[Ipenonasatens




OHIIHAJL CamI'VIIC BT'. PTHILIEBO

PaccemoTpeno IIK: Bonpoc Ne 13 VYr1Bepikaalo:
«_» 2019 . AupepeHIPOBAHHOrO 3a4eTa Mo | 3aM. JHPEKTOpa Mo yH.
IIpencenatens OUCLMIUIMHe «MareMaTHKa» padote
['pynmna 3-21 « » 2019 .
1. TlpousBomHasA BTOPOro NOpsOKa U €€ MeXaHH4ecKUi cMbIch. [IpoH3BOAHbIE BBICLUMX
MOPAIKOB.

2. KommnekcHble unena z;, =1-/,z, = —3-i NPEeACTaBHTh B TPHTOHOMETPHUECKOH dopme U
Hafith z, -z, U 2,/ z,.
[Ipenonasarens

OHJIHAJ CamI'YIIC BT'. PTHIIEBO

PacemoTpeno HK: Bonpoc Ne 14 VYrTBepikaalo:
«_» 2019 . AP EepeHIPOBAHHOrO 3a4eTa 0 | 3aM. JHPEKTOpa Mo y4.
IMpencenarens aucuMIiHHe «MatemaTukay padore

['pynna 2-21 «_» 2019 .

1. Huddepenuunan pyukuuu. 'eoMerpudeckuii cMmeicn auddeperunana. JuddepeHunans
BBICIUUX TOPAIKOB.

1 2 3 4
2. BBIYHCIHUTB ONPEACTHUTED: 2 3 4 17

3 4 1 2

4 1 2 3

[Ipenonaeatens

OHJIHAJ CamI'YIIC BT'. PTHIIEBO

Paccmorpeno LIK:

& » 2019r.

Ilpencenarens

Bonpoc Ne 15
auddepeHUMPOBAHHOTO 3a4eTa Mo
IUCLMITINHE «MaTeMaTHKa»
['pynmna 3-21

YrTBepxna:

3aM. gupeKTopa Mo yu.
padoTe
« »

2019 r.

1. Tlonatue nepeoodpasHoil hpyHkuMH. HeonpeneneHHbIH UHTErpan U ero CBOHCTBRA.

2. Haiitu npenen GyHKLUMU: lirrll'

X" —5x+6
x-1

[Ipenonapaternb




OHJIHAJ CamI'YIIC BT'. PTHIIEBO

Paccmorpeno LIK:

K »

1.

Bonpoc Ne 16 Yreepxna:
2019r. audpepeHUUPOBAHHOTO 3aUeTa o | 3aM. OUpeKTopa Mo yu.
IIpenceaatens JucuMninHe «MaTtemaTuka» padote
['pynmna 3-21 « » 2019 .
OcHoBHble popMynbl HHTErpUpoBaHUs. IHTErpupOBaHUE MOACTAHOBKOMH U MO YaCTAM.,
2. Haiitu npeaen GyHKLHH: lim(xj-z—m_
¥t xS +4x+4

[Ipenonasatens

OHIHAJ CamI'YIIC BT'. PTHIIEBO

PacemoTpeno HK:

« » 2019 r.

Ilpencenarens

Bonpoc Ne 17
AP EpeHUHPOBAHHOTQ 3a4ETa Mo
IOUCLUHUIITHHE «MaTeMaTHKa»
['pynmna 3-21

YTBepraaio:

3aM. qHpeKTopa 1o y4.
padoTe

«

»

2019 .

1. OnpeneneHHbIH HHTErpaj U ero reoMeTpuuecKuii cMbic. OCHOBHBIE CBOMCTBA
onpeaeneHHoro HHrerpana. ®opmyna HetotoHa-JleitdHMLA.

2
2. Iycrs f(x) ﬁ

.Haittu £(x), £'(0). 7'(1).

[Ipenonaeatens

OHIHAJ CamI'YIIC BT'. PTHIIEBO

PaccemoTpeno IIK:

Bonpoc Ne 18

YTBepKaai:

«_» 2019 . AP epeHIMPOBAHHOrO 3a4eTa 0 | 3aM. JTHPEKTOpa Mo y4.
IMpencenarens aucuMIiHHe «MaTtemaTukay padore
['pynna 2-21 «_» 2019 .
1. HuterpupoBaHne HeorpaHH4eHHbIX GyHKUMHA. MHTerpuposaHne no OeCKOHEHHOMY
MPOMEKYTKY.
1 2 -3 1 1 1
2. HaubiMatpuubsl: A=|1 0 2 |uB=|2 -3 1 | Haiitu A+B,2A-B, A B
4 5§ 3 4 -1 -5

[Ipenonasatens




OHJIHAJ CamI'YIIC BT'. PTHIIEBO

Paccmorpeno LIK:

& » 2019

Ilpencenarens

Bonpoc Ne 19
auddepeHUMPOBAHHOTO 3a4eTa Mo
IUCLMITINHE «MaTeMaTHKa»
['pynmna 3-21

YrBepxaa:

3aM. gupekTopa Mo yu.
padoTe
« »

2019 r.

1. ®YHKUMH ABYX U HECKOJbKHX NepeMeHHbIX. YacTHble MPOU3BOOHbIE PYHKLHH HECKONBbKHX
nepemeHHbIX. [TonHbli auddepeHunan.

2. Haiitu vpaBHEHHE NHHHM NpoXoIdweli depez Touky (2; 0) U MMEWIUVIO KacaTeNbHVIO, YTJIOBOH
k03¢ hHLMEHT KOTOPOIT paBeH X~

[Ipenonasatens

OHJIIHAJL CamI'VIIC BT'. PTHILHEBO

PacemoTpeno HK: Bonpoc Ne 20 VYrTBepikaalo:
«_» 2019 . Au(pEepeHIMPOBAHHOrO 3a4eTa 0 | 3aM. JHPEKTOpa Mo y4.
IMpencenarens aucuMIiHHe «MatemaTukay padore
['pynna 2-21 «_» 2019 .
1. JuddepenunanbHble ypaBHeHH:A. OOLiee 1 yacTHOE pelneHus auddepeHLHanbHbIX
YPaBHEHHH.

NX+2—-+6—x

x" -4

2. Haiitu: hm
r—2

[Ipenonasatens

OHJIIHAJL CamI'VIIC BT'. PTHIHEBO

Paccmorpeno LIK: Bonpoc Ne 21 Yreepxnao:
«_» 2019r. IughepeHUMPOBAHHOTO 3aUeTa o | 3aM. JUpeKTOopa Mo yu.
IIpenceaatens JucumrninHe «MaTtemaTuka» padote
['pynmna 3-21 « » 2019 .
1. Martemaruueckue Mogenu. O0Luas 3agaqa MTMHERHOrO MporpaMMUpoBaHud. MaTpuyHas
dopma 3anucH.
2. Hafitu o0beM Tena, MOJYYEHHOrO BpallEHHEM BOKPYr OCH abCLHCC KPUBOTMHEHHOMH
TpaneuuH, COOTBETCTBYIOLIEH  QyHKUHH V= V3x ,  OIPaHHYEHHOH  JIHHHUAMH

x=0,x=3,y=0.
[Ipenonasatennb




OHJIHAJ CamI'YIIC BT'. PTHIIEBO

Pacemorpeno IIK: Bonpoc Ne 22 YrBepxaa:
«» 2019r. audpepeHUUPOBAHHOTO 3aUeTa o | 3aM. OUpeKTopa Mo yu.
IIpenceaatens JucuMninHe «MaTtemaTuka» padote

['pynmna 3-21 « » 2019 .

1. TpuroHomeTpuueckas U nokasaTenbHas GopmMa 3amHUCH KOMIUIEKCHOro yucna. JeHcTBus
Ha[ KOMILIEKCHBIMH YHCIAMH B TPHIOHOMETPHHECKOH H NMOKA3aTeNnbHOH hopmMax.

- T, 2 .
2. BBIYUCIUTDH ONpeOCICHHBIM HHTEIpan fO SINXcoes<x dx.

[TpenonasaTens

OHJIHAJ CamI'YIIC BT'. PTHIIEBO

Pacemorpeno IIK: Bonpoc Ne 23 YrBepxna:
«» 2019r. augpepeHUMPOBAHHOTO 3aUeTa o | 3aM. JUpeKTOopa Mo yu.
IIpenceaatens JucumninHe «MaTtemaTuka» padote

['pynmna 3-21 « » 2019 .

1. TpHFOHOMeTpI/I‘{eCKaﬂ H roKa3aTebHast (1)opMa 3aIMUCH KOMITJICKCHOI'O YHCNaA. HeﬁCTBHﬂ HanO
KOMITJIEKCHBIMH YHCJIAMH B TpI/IFOHOMe’Tpl'l‘IeCKOﬁ Q)opme.

2. IIpudpib hUpMbI 3aaHa 3aBUCHMOCTBIO! F(q)=5q2-5q—12. Hafitn ontuManeHblil 0ObeéM
npou3soACTBa N GHUPMBIL.

INpenonasarensb




Jluer cornacopaHus

JlonosHeHUss U M3MEHEeHWs Ha KOMIUIEKT KOHTPOJIbHO-OUEHOYHBIX CPeACTB Ha
yuebHbll roa 2020-2021

JIONONHECHUS ¥ M3IMEHCHHUS 11a KOMIUIEKT KOHTPONbHO-OLEHOYHBIX CPEICTB Ha
2020-2021  yuebubln  roa 1o adcuunnuHe EH.01 Mamemamuxka and
cneLHanbHOCTH 38.02.01 Ixonomuka u Gyxeanmepexuil yuenm (R0 ompacisim)

JlonojsHeHWd U M3MEHEHUH K KOMIUIEKTY KOHTPOJIbHO-OLEHOUYHBIX CpeACTB [0
avcunnnuuae £EH .01 Mamemamuxa nns crneunaneHoctd 38.02.01 Oxornomuxa u
byxearmepckuti yuem (no ompacnsm) Her.

HOFIO.T[HGHHSI M HU3MCHCHHWA B KOMIUIEKT KOHTPOJBHO-OLUEHOYHbLIX CPEACTB
06cy>|<ﬂenb] na 3acenannun  [IK  mMarematuueckux, CCTCCTBCHHOHAYYHbBIX H
06me|1p0(beccuoua.nbﬂ bIX AKWCIIUIELAWH

« I » afigema 20 A0 r.(npotokon Ne 7 ),

L

[lpeacenarens LK __ // = S kel




PELUEH3HA
Ha KOHTPO/bHO-OUEHOYHbIe cpeacTBa No yyeGuoit aucunnaune Mamemamuxa

KontponbsHo-oueHouHble cpelcTBa (malee KOC) paspaboraner Jlertaesoit H.C.,
npenoaasareneM Marematuky gpunuana Caml YIIC B r. PTuiueso.

KOC aucuunmauusl Mamemamuxa AN CTyIeHTOB Mo cneunansHocTH 38.02.01
DKOHOMMKa 1 OyxranTepckuii y4&ET (110 OTpacisaM), OUHOHRGPOPME! 00YUEHHS, CONEPHKHUT:

1. TlacnopT KOMIUIEKTa KOHTPONBHO-OLEHOUYHBIX CPEICTB.
2. Pe3sysbTarhl 0OCBOSHHS YYEOHON IUCUMIUIMHEL, [IOATEXKAIIHNE IIPOBEPKE.
3. OueHKa oCBOEHHS Y4eOHOM JUCUKIIIUHEI:
3.1. ®opMBI U METOAbl OLEHUBAHHUS.
3.2. KogubpukaTop OUEHOYHBIX CPEACTB.
4. 3anaHus AnA OUEHKU OCBOEHUS JHMCUMIUIHHBI.

B cootBerctBun ¢ PI'OC CIIO  KOHTPOJBHO-OLUEHOYHBIE CPEACTBA  ABJIAIOTCS
COCTABHON4YACTBI) HOPMATHBHO-METOMUECKOTO O0ECIeUeHHs! CUCTEMBI OLICHKM KauecTBa
ocoenuacTy deHtamu [IIICC3 CIIO. TlacnopT KOHTPOIBHO-OLEHOYHBIX CPEACTB HMEET
COJEPKATEIBHBIECBA3N OOIMMUX U NpPOGHECCHOHATIBHBIX KOMIETEHUME ¢ MX KOMIIOHEHTaMH
(3HaHMAMH, YMEHHAMM.3JIEMEHTaMHU TIPAaKTUYECKOTO OMNBITa) B KOHTEKCTe TpeOOBaHUH K
pes3y.bTaTaM MNoAroToBKM nonporpamve nucuumnaunel EH.01 MaTtemartuka.

Hanpasiennocts ®OC cootBetcTBYeT uenaM [IITCC3 CIHO no cneuuatsHoeTy 38.02.03
DKOHOMMKa M OyxranTepckdil ywér (no oTpacnaM), Oyaylled npodeccHOHa1bHON
JeATe;1IbHOCTH C¢TyJeHTa. [lo KadecTBY OLEHOYHbIE cpelcTBa B UEIOM 00ecleyuBaroT
O00BEKTUBHOCTD U IOCTOBEPHOCTh PE3YJILTATOB IIPU NPOBEACHUH OLEHUBAHKA C PA3IMYHBIMU
UEelsIMHM, Jal0T  BO3MOXKHOCTH  ONPEACTUTH COOTBETCTBHE CTYIOEHTOB  KOHKPETHOH
KBA.THGUKALIMOHHOM XapakTepUCTHKH.

KOMIIIEKT KOHTPOIBHO-OLEHOYHBIX CPEJCTB 10 AUCLHUILIMHE MaTeMaTHKa MOXKET ObITh

MCIIOJIb30BAH B yUeOHOM Mpoliecce NpenoaBaTe/liMUA B paMKax MOATOTOBKH I pealu3aluy
O OC CTIO.

.
PeneHseHT: /:7 - BJ0. ®eqoposa, npenogaparens

matematuku [ BITIOY CO «PI1T»



PELIEH3UA

H2a KOHTPO/ILHO-0LEHOYHBIE CPeACTBA NO YUeOHOH AHCUNRIIINHe Mamemamuxa

KonrponeHo - oneHounsie cpencrBa (nanee KOC) paspabortamsl Jlpitaesoit H.C.,
npenoaapareneM MareMaTtuku ¢unuana Cam ['YIIC B r. Ptuiueso.

KOC amucuunnuust Mamemamuka ansg CTyIeHTOR cnendanbHocTH 38.02.01 SxoHOMuEKa
H Syxrantepckuit y4€T (1o oTpacisaM), O4HOH HOpMEI 0GYUCHHUS, COASPIKHT:

1. [Tacmopt koMIIEKTa KOHTPOJIBHO-OLEHOYHEBIX CPENCTB.
2. PesynbraThl OCBOSHHS y4eGHON AUCHUNITHHBI, TOANEKAIIHE IPOBEPKE.
3. Ouenka ocBOCHHS yueOHOM AUCIMITIHHE]:
3.1. ®opMbl U METOAK! OUCHUBAHHA.
3.2. KoaudukaTop OLUESHOUHBIX CPEACTB.
4. 3amaHu4 O3 OLEHKH OCBOEHHS THCLIMIUIHHEL
B cooteercTBUH ¢ PI'OC CIIO KOHTPOIEHO-OLEHOUHBIE CPEACTRA ABISIOTCH COCTABHOM
YacThI0 HOPMATHBHO — METOOMYECKOr0 o0ecrIeYeHHs CHCTEMbl OLCHKHM Ka4ecTBa OCBOSHUSA
ctynentamu [MIICC3 CIIO. [lacnopT KOHTPONBEHO-OLICHOYHBIX CPEICTR HMEET CofepKaTebHEIe
CBA3H OOMMX H IPOMECCHOHATBHBIX KOMIETEHIIMIT ¢ HX KOMITOHEHTAMHU (3HAHUAMH, YMEHUAMH,
3JIEMEHTAMH [TPAKTHYECKOTO OMBITa) B KOHTEKCTE TPeGOBaHHH K pe3yIbTATaM MOATOTOBKH I10
nporpamme aucrunanHel EH.01 Maremaruxa.

Hanpaenernocts KOC cootsetetByet uensM [MIICC3 CIIO no cnennansrocta 38.02.01
DKOHOMHKa H OyXrantepckui y4ér (o orpacisim), Oynyieit npopecCHOHANBHON NeSTeNEHOCTH
obyuaromeroca. [1o kauecTBY OLEHOUHBIE CPeACTBA B LENOM 00eCIeYHBAIOT OOBEKTHBHOCTE B
JNOCTOBEPHOCTh Pe3y/NbTATOB TIPH TIPOBENCHHHM OLEHHBAHUS C PAa3MUUHBIMH LEASAMH, OAKOT
BO3MOXXKHOCTh ONPEICNHTb COOTBETCTBHE OOYYAIOMIUXCA KOHKPETHOW KBaTH(HKAUMOHHOM
XapaKTepHCTHKH.

KoMMnieKkT KOHTponbHO-OLEHOYHBIX CPEACTB 10 JUCLHIUTHHE MaTeMaTHKa MOXET ObITh

HCIIONIB30BAaH B y‘{CGHOM nponecce nperoaaBareiIsiIMA B paMKax MOATOTOBKH AJIS peajin3auyuy
@I'0C CIIO.
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