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MaTeMaTUYEeCKUX METOJIOB U ITU(PPOBBIX TEXHOIOTUH

3asenyrommuii kadeapoir A.B. Poguonos



1. Heau u3yyeHHus: AUCHUITUHBI

MaremMaTuka BJIS€TCA, HE TOJIBKO MOLIHBIM CPEJCTBOM pEIEHHs MPUKIAJAHBIX 3a/ad U,
YHHUBEPCAJIBHBIM SI3bIKOM HAYKH, HO TaKXKE U, DJIEMEHTOM OOIIeH KyIbTYpHI.
[TosToMy Maremarndyeckoe oOpa3oBaHME CJEIyeT paccMaTpuBaThb Kak  BaKHEHIIYIO
OCTaBJISIOILYIO (DyHIAMEHTAIbHON IOATOTOBKY OaKalaBpOB.
Marematuka ABisieTCs, HE TOJbKO MOIIHBIM CPEACTBOM, PELICHUS IPUKIIAJAHBIX 33134 U,
YHHUBEPCAJIbHBIM SI3bIKOM HAayKH, HO TaKXe M, 3JEMEHTOM oOmieil KyiabTypbl. I[loaTomy
MaTeMaTHYecKoe 00pa3oBaHME CIIEAyeT paccMaTpuBaTh KaK Ba)KHEHIIYIO COCTABISAIOLIYIO
¢dyHIaMEeHTaIBbHOW MOATOTOBKH OaKalaBpoOB.
[lenssmMu ocBoeHUs y4eOHON AMCHUILUINHBI «MaTeMaTukay sSBISIOTCS:
1) u3yueHue cTyileHTaMd MaTEeMaTHYECKOTO armmapara, He00X0IUMOro I IIyOOKOTO YCBOCHUS
HOCIEIYIOIUX AUCUUIUIMH 0a30BOH 4acTH;
2) BeIpaOOTKA y CTYJICHTOB YMEHHSI IPOBOAUTH CTPOTHIA JTOTMYECKHHA U KOJTMYECTBEHHBIH
aHaJIM3 COLIMAJIBHO-?KOHOMUYECKHUX MPOOJIEM U MPOLECCOB IPU pelIeHUH MPOodecCHOHATBHBIX
3a7a4 Ha 0a3e MaTeMaTUYECKUX MOJIEIICH;
3) popmupoBaHuE y CTYI€HTOB HEOOXOAUMOW MaTeEMaTHUECKON KyJIbTYpbl U HAYy4YHOT'O
MHUPOBO33PEHUS JIJIsl UCCIIEOBAHUS M PEIICHHS PA3IMYHBIX MPUKIIAIHBIX 3a/1a4.
Pa3Butne MaTemMaTuueckoil KylabTypbl JOJDKHO BKIIFOUYATh B ce0s ICHOE IOHUMAaHUe
HEOOXOIMMOCTH MaTeMaTUYECKON COCTaBISIOIIEH B 0OIIeH MOATOTOBKE OakanaBpa, BRIPAOOTKY
IpPEICTaBICHNUs O POJIM M MECTe MaTeMAaTUKU B COBPEMEHHOM LMBMIM3allUM U B MHPOBOMH
KYJIBTYpE, YMEHHUE JIOTHYECKU MBICIIUTh, OIIEPUPOBATH C a0CTPAKTHBIMU 00BbEKTaMU M KOPPEKTHO
UCIOJIb30BaTh MAaTE€MaTUYeCKHE MOHATUS M CUMBOJBI JJIS BBIPAXKEHHUS KOJIMYECTBEHHBIX M
Ka4eCTBEHHBIX OTHOIIICHHH.
Jlis BIpaOOTKH y COBPEMEHHBIX CHEMAIMCTOB 10 MPUKJIAIHON HH(OPMATHUKE C BBICIIUM
oOpa3oBaHMeM HEOOXOAMMOW MaTeMaTHYeCKOH KyJIbTYpbl IporpaMMma IpeaycMaTpHBaeT
peanu3aluio ciaeIyolX OCHOBHBIX 3a/1au:
1) nocTwxkeHue JIOCTaTOYHO BBICOKOTO YpPOBHS (YHIAaMEHTAJbHOM MaTeMaTH4ecKOi
HOJTrOTOBKH;
2) cbanaHCUPOBAHHOE U B3aMMOCBSI3aHHOE U3yueHHUE OOIIe MaTeMaTHKU U €€ IPUIIOKEHUH;
3) opueHTanMs Ha 00y4eHue U BEIPAOOTKY y CTYJCHTOB YMEHHSI CTPOUTD U MCII0JIb30BaTh
MaTeMaTHYECKUE MOJICIH JUISl OTIMCAHUSI U TIPOTHO3MPOBAHUS Pa3IMUHBIX SBJICHHIA, OCYIIECTB

2. Ilepedyens MIIaHNPYEMBbIX Pe3yJIbTATOB 00y4eHHs MO0 TUCHHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJbTaTaMi 0CBOEHHS 00pa30BaTe/IbHOI POrpaMMbl

Komnerenunu ody4amwierocs, popMmupyembie B pe3yJibTaTe 0CBOCHUS

JUCIHININHBI
Kon
KOMIIETCHIINH T10 Kommerenms
®I'oC BO

CIIOCOOHOCTH padOTaTh C KOMITBIOTEPOM KaK CPEJCTBOM YIPaBIECHUS

OIIK-3 nHpopManuel, padbotats ¢ nHGoOpMalKell U3 pa3IMYHBIX HCTOYHUKOB, B TOM
qriciie B T7100a1bHBIX KOMITBIOTEPHBIX CETSIX

CIOCOOHOCTH MCIOJIb30BaTh OCHOBHBIE METO/Ibl €CTECTBEHHOHAYYHBIX
I1K-17 TUCHUIUINH B PO ECCHOHAIbHON AeSITeIbHOCTH Ul TEOPETHUECKOTO U
DKCIIEPUMEHTAIBLHOTO UCCIIEI0BAaHUS

CIIOCOOHOCTH MCIOJIb30BaTh COOTBETCTBYIONIMI MaTeMaTHUECKH amnmapar u
ITK-18 MHCTpYMEHTAJIbHBIE CPE/ICTBA JUIsl 00pabOTKH, aHAIM3a U CUCTEMAaTU3aIIH
H(pOpMalMU IO TEME UCCIIeI0BaHUs

CTpyKTypa KOMINIEeTEeHIHHU
Komnerenmus dopmupyembie 3Y Hbl




OI1K-3 criocoOHOCTh paboTaTth ¢
KOMITHFOTEPOM KaK CPEACTBOM
yrpaBieHus] HHpOpMaIuei,
paboTtath ¢ nHpOpMmaIuen us3
Pa3IMYHBIX UCTOYHUKOB, B TOM
YKCIIe B TNIO0ATBHBIX
KOMITBIOTEPHBIX CETAX

3. 3HaeT, Kak paboTaTh C KOMIIBIOTEPOM KaK CPEJICTBOM
yrpaBieHus: HH(popmarueid, pabotats ¢ HHPpOpManuei u3
PA3TUYHBIX UCTOYHUKOB, B TOM YHUCIIE B TTI00ATBHBIX
KOMITBIOTEPHBIX CETSIX

V. YMeeT paboTaTh C KOMIIBIOTEPOM KaK CPEJICTBOM
yrpaBieHus: HHpopmarueid, pabotaTts ¢ HHPpOpMaLuei u3
PA3IUYHBIX UCTOYHUKOB, B TOM YHUCIIE B TTI00ATBHBIX
KOMITBIOTEPHBIX CETSIX

H. Biageer HaBbikaMu paboTaThl ¢ KOMITBIOTEPOM Kak
CpEICTBOM yIpaBieHUs HHPOpMalneil, HaBBIKaMU PabOTaTHI
c nH(pOpMaIel U3 pa3InIHbIX HCTOYHHKOB, B TOM YHCIIE B
r7100aTbHBIX KOMITBIOTEPHBIX CETAX

[1K-17 cmocoOHOCTE
HCII0JIb30BaTh OCHOBHBIE METO/IbI
€CTECTBEHHOHAYYHBIX JUCIUTUINH
B IIPO(heCCHOHATIBHOM
IEeATENBHOCTH JIS
TEOPETUIECKOTO U
PKCIIEPUMEHTAILHOTO
HCCIICIOBAHUS

3. 3HaeT, KaK UCIIOJIb30BATh OCHOBHBIE METOBI
€CTECTBEHHOHAYYHBIX JUCLUUIUIMH B IPO(ECCHOHATIBHOM
NIEATEIbHOCTH JJI1 TEOPETUUECKOI0 U DKCIIEPUMEHTAIBHOTO
MCCIICJOBAHMUS

Y. YMeeT ucnoib30BaTh OCHOBHBIE METO/IbI
€CTECTBEHHOHAYYHBIX JUCLUUIUIMH B IPO(ECCHOHATIBHOM
NIEATEIbHOCTH JJI1 TEOPETUUECKOr0 U DKCIIEPUMEHTAIBHOTO
MCCIICJOBAHMUS

H. Biageer HaBbIKaMHU HUCIIOIb30BAHKS OCHOBHBIX METOJI0B
€CTECTBEHHOHAYYHBIX JUCLHUIUIMH B IPO(ECCHOHATIBHOM
NIEATEIbHOCTH JJI1 TEOPETUUECKOr0 U DKCIIEPUMEHTAIBHOTO
MCCIICJOBAHMUS

[1K-18 cnocobHOCTh
MCII0JIb30BaTh COOTBETCTBYIOIINN
MaTE€MaTUYeCKUH annapar u
WHCTPYMEHTAIIBHBIE CPEICTBA AJIS
00paboTKH, aHAIHM3a U
crucTeMaTH3aluy HHPOPMaLUH 110
TEeMe HCCIIe0BAHUS

3. 3HaeT, KaKk UCIOJIb30BATh COOTBETCTBYIOLIHH
MaTE€MaTUYECKHUI anmnapar ¥ HHCTPYMEHTAJIbHBIE CPEICTBA
U1 00pabOTKHM, aHaIM3a U CUCTEMaTHU3aluu HH(OpMAIHH 10
TeMe HCCIIeA0BaHUS

V. YMeeT UCnonb30BaTh COOTBETCTBYIOIINN MaTeMaTHUECKUI
anmnapar ¥ HHCTPYMEHTaJIbHbIE CPECTBA JUIsl 00paboTKH,
aHaIM3a U CUCTeMaTH3alM HHPOPMALIUH 110 TeEMe
MICCIIEIOBAHUS

H. Brnaseer HaBbIKaMH HCIIOJIb30BaHUS COOTBETCTBYIOLIETO
MAaTCMAaTUYCCKOrO afmnapara ¥ ”THCTPYMCHTAJIbHBIX CPCICTB
U1 00pabOTKHU, aHaIM3a U CHCTEMaTU3allui HHPOPMaIUH 110
TeMe HCCIEA0BaHUS

3. MecTo AuCHUILIHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

[punannexxnocts muctumiuael - BJIOK 1 JUCHUIIJIMHBI (MOJYJIN): ba3zoas

HacCThb.

JIMCUMIUIMHBI, UCIONB3YIOLIME 3HAHUSA, YMEHHS, HABBIKM, IOJYyYEHHBIE IPU U3YUEHUHU
JTaHHOM: "BhIYMCINTENBHBIE CUCTEMBI, CETH U TeIeKOMMYHHKauu'", "MccnenoBanue onepanumii"

4. O0beM AUCUMILIMHBI (MOYJI51) B 3a4€THBIX eIHHULAX C YKa3aHHEM KOJIH4eCTBa
aKajgeMMYecKHX YacoB, BblJleJJeHHbIX HA KOHTAKTHYIO padoTy 00y4aromuxcs ¢
npenojaasareseM (110 BUAaM y4eOHBIX 3aHATHII) U HA CAMOCTOSITE/ILHYIO PadoTy

o0yJaroumuxcs

OO01mast Tpy10eMKOCTh TUCIUTUTHHEBI COCTaBIsIeT § 3a4. e11.,288 Jacos.

Bun yaeOHOM paboThI

KonnuecTtBO yacoB

KonrtakTHasi(ayauTopHas) pabora




Jlexknuun 64

[TpakTdeckue (cem, 1ab.) 3aHATHUS 64

CamocrosiTennbHas padoTa, BKIIFOYast MOJATOTOBKY K K3aMeHaM U 160
3ayeTam

Bcero yacos 288

5. Conep:kanme IMCHUIIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3aesiaMm) ¢
YKa3aHHeM OTBeIeHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKUX YaCOB M BUIOB Y4eOHbIX
3aHATHH

5.1. Conep:xanue pa3iesioB TUCUUIIIMHBI

Ne
n/n

Pa3nen u tema
JUCIHHUILINHBI

CeMe-
CTp

Jlek-
1010

Cemunap
JlaGopar.
IIpakTHy.

Camo-
CTOAT.
pab.

B unrTepa-
KTHBHOH

popme

DopMbI TEKYLLET0
KOHTPOJIsA
yCIeBaeMoCTH

11

3HaueHue U poiib
MaTeMaTUKH B
HDKOHOMUKE

11

Coo0Omenue

1.1

3HauYEeHHE U POJIb
MaTEMaTHUKH B
PKOHOMHKE

11

10

BBeneHue B IMHENHYIO
JIreOpy 1 MHOTOMEPHYIO
TCOMETPHIO

11

Kontponbnas
pabota Ne 1

2.1

DJIEMEHTHI BEKTOPHOI
JIreOphl

11

10

2.2

MaTtpuuHas anredpa

11

10

2.3

CuctemMbl TIMHEWHBIX
anreOpanvdecKux
ypaBHeHuii (CJIAY)

11

BBeneune B
MaTeMaTUUYECKUH aHaJIN3.

11

3.1

DJIEMEHTBI TEOPUH
MHOECTB

11

Teopernuecknii
onpoc Ne 1

3.2

UrciioBbIle MHOYKECTBA.

11

[Ipenen uncnoBoit
1OCJIEI0BATEIbHOCTH.

11

KonTponbHas
pabota No2

4.1

YucnoBas
[1OCJIEI0OBATEILHOCTD

11

4.2

beckoneyHO MaJibie U
OECKOHEYHO OOJIbILINE
[1OCJIEIOBATEILHOCTH.

11

4.3

Cxomsmmecs
[1OCJIEIOBATEILHOCTH.

11

4.4

MOHOTOHHBIE
[IOCJICIOBATEIILHOCTH.
Uucno Diinepa.

11

4.5

[ Ipunoxenus
[IOCJICNOBATCIILHOCTEHN B
DKOHOMHUKE.

11

[Ipenen u

11

KoHTponbHas




Ne
n/n

Pa3gen u Tema
JUCIHHUILINHBI

CeMme-
CTp

Jlek-
1910/

Cemunap
JlaGopar.
IIpakTny.

Camo-
CTOST.
pao.

B unrepa-
KTUBHOH

popme

DopMbI TEKYLIETO
KOHTPOJIfA
ycleBaeMOCTH

HEIIPEPBIBHOCTD

(GYHKIIUHA OTHOM
[1EPEMEHHOM.

pabota Ne3

5.1

UucnoBbie GQyHKIIUU
OJHOM EPEMEHHON KaK
0TOOpakKeHUE
noaMHoxkecTBa R B R.

11

5.2

[Ipenen GpyHkmuu B
TOYKE.

11

5.3

BeckoHeyHo Oomblne U
OECKOHEUYHO MaJIble

byHKIHH.

11

5.4

HenpepsiBHOCTH
(GyHKIINH B TOUKE.

11-12

uddepennmanbaoe
ycunciIeHne pyHKIuu
OHOM

MEPEMEHHOM.

12

Teopernueckuii
ompoc Ne 2

6.1

[TpousBoaHast GyHKIIMH B
TOYKE.

12

6.2

[IpaBuiia

Qg pepeHpoBaHusl.
[IpousBoagHbIE
HIIEMEHTApHBIX (PYHKIIHH.

12

6.3

[IpousBoaHBIE U
g depeHmansl
BBICIINX ITOPSIKOB.

12

6.4

OCHOBHBIE TEOPEMBI
QpepeHIaIbLHOro
MCUNCIICHUSI.

12

6.5

[ Ipunoxenue

¢ depeHInaTbEHOTO
VCUHUCIICHUS K
MCCIIEIOBAHUIO (DYHKITHH.

12

KoHntponbHas
pabota Ne4

MHTerpanbHoe
ycunciaeHne pyHKIuu
OJIHOW HE3aBUCUMOMN
[MepEMEHOI.

12

7.1

Heonpenenennsiit
nHTerpas. OCHOBHBIE
METO/IbI
MHTETPUPOBAHUS.

12

KoHntponbHas
pabota Ne5

7.2

OnpeieneHHbIN
nHTerpaji. OCHOBHbIE
METOAbI
MHTErPUPOBAHUS.
['eomeTpuyeckue
[IPIOKECHUS

OITPCACIICHHOI'O

12

KonTponbHas
pabota Ne6




n/n

Pasznen u tema
JTUCIHUILINHBI

CeMme-
CTp

Jlek-
1910/

Cemunap
JlaGopar.
IIpakTny.

Camo-
CTOST.
pao.

B unrepa-
KTUBHOH

popme

DopMbI TEKYLIETO
KOHTPOJIfA
ycleBaeMOCTH

MHTErpaja.

7.3

[ [punoxxenue B
HKOHOMUKE
OTIpeeIEHHOTO
MHTErpaja

12

MHo>xecTBa B
[MOCJICIOBATCIILHOCTH B
n-mepHoM EBKinmoBoM
[IPOCTPAHCTBE.

12

8.1

MHo>xecTBa 1
[1OCJICIOBATEIILHOCTH B
n-mepHoM EBKiHmIoBOM
MPOCTPAHCTBE.

12

8.2

CXOOUMOCTD
[1OCJIEI0BATEILHOCTH
BEKTOPOB (TOUYEK N-

MEPHOT'O IPOCTPAHCTBA)

12

DyHKIHUHA HECKOJIBKUX
[IEPEMEHHBIX.

12

KonTponbhas
pabora No7

9.1

Uwncnosas GpyHKIUS
HECKOJIBKHX
MePEMEHHBIX.

12

9.2

[Ipenen u
HETPEPHIBHOCTD
(YHKLIUU B TOUKE.

12

9.3

Jluddepenumponanue
(YHKLIUU HECKOIBKUX
[EePEMEHHBIX.

12

9.4

OJKCTpeMyM (pyHKITHH
HECKOJIBKUX
EepEMEHHBIX.

12

9.5

Bolnykible 1 BOTHYThIE
(YHKLIUU HECKOIBKUX
[EPEMEHHBIX.

12

NTOI'O

64

64

160

5.2. JIeKuMOHHBIE 3aHATHS, UX COJEePKAHUE

Ne

/1

HanmenoBanue
pa3ieyioB U TEM

Coneprxanue

DJIEMEHTHI BEKTOPHOM
IIreOphl

[IpoctpancTBo Rn; nuueitHble PyHKINM; YypaBHEHUS U
HepaBeHCTBA. [loHsATHE n-MepHOro BekTopa. COOTBETCTBHE MEKY
JIBYMEPHBIMHU BEKTOPAMH U TOYKAMH KOOPAUHATHOU INIOCKOCTH.
CpaBHEHHE BEKTOPOB: HYJIEBOM BEKTOP, PABEHCTBO U HEPABEHCTBA
MEXy BEKTOpaMH; HEOTPULIATEIbHbIN OpTaHT Rn+
ApudmeTnueckre onepanuy HaJl BEKTOPaMHU, UX CBOICTBA U
reoMeTpuueckas narepnperanys B R2. [Tonsitue BeKTopHOTrO
npoctpancTBa R. CxansapHoe Npou3BeIcHHE BEKTOPOB U €0

cBoiicTBa. HopMa (nmmHa) BEKTOpa; pacCTOSHHUE MEXY BEKTOpaMu




n/n

HaumenoBanue
pa3liesIoB U TEM

Coneprxanue

(Troukamu B Rn). Yromn Mexly BEKTOpaMu; OpTOrOHaJIbHOCTb
BeKTOpOB. CTaHIapTHBIN 0a3uc U pasiioKeHUe MPOU3BOJIBHOTO
BeKTOpa 1o 0aszucy. Hanpasisromne KOCUHYCbl BEKTOPOB.
3aMKHYTBIE U OTKPBITHIC Iaphl B Rn. JIuneinsie pyHkumnn
YPaBHEHHs1, HEPABEHCTBA U IIPOCTEHIINE MHOKECTBA B R.
[lapameTpudeckue ypaBHEHUS IPSIMOi, IPOXOIALIEH Yepe3 TOUKY
B 33JaHHOM HaIIPABJICHUY; JIy4a; OTPe3Ka. Y paBHEHHUE INIOCKOCTU U
ero Hopmaib. IlomynpocrpancTsa B Rn, ux reomerpuueckas
uHTepnpetanys B Rn. [Tpuioxenus BekTopHO# anreOphl B
HKOHOMHUKE: TUHEWHbIC (PYHKIIUU JOX0/a U U3/IEPIKEK; OO/ IKETHbIE
OrpaHUYEHUs IOTPEOUTEINS WM IPOU3BOIUTEIIS.

MatpuuHas anreOpa

[ToHsiTHE MaTpHUILIbl, BUABI MATPHULL, OTIEPALIMU HAJ MATPULIAMU U UX
cBoiicTBa. BekTOpHO-MaTpUyHBIE OTepaIluu: MPOU3BEICHHE
MaTpHIIbl HA BEKTOP KakK JUHEHHOE MpeoOpa3oBaHuEe BEKTOPOB; €r0
[pPE/ICTAaBICHHUE Yepe3 BEKTOPHI - CTOJOLBI U BEKTOPHI CTPOKHU
MaTpHIIbl; OUJTMHEHHBIE U KBaipaTudHbie (hopMbl. OnpeaenuTensb
MaTpULbI U €ro cBoiicTBa. OnpeneauTeny MaTpull 2-ro ¥ 3-ro
MOPsIAKOB. MUHOpPHI U anreOpandecKkue JOTOTHEHUS SJIEMEHTOB
MaTpulbl. CBONCTBA ONPEIEIUTENECH U BBIYUCICHUE
OTpeIeTUTENeH MPOU3BOIBLHOTO TTopsiika. OOpaTHas MaTpHILa,
YCIIOBHUE €€ CYIIECTBOBAHUS U CIIOCO0 HAXOXKICHUS.

CuctemMbl TIMHEWHBIX
anreOpanvdecKux
ypaBHeHuii (CJIAY).

OIHOPOJIHBIE U HEOJTHOPOIHBIE CUCTEMBI, PELIEHUS! CUCTEMBI,
COBMECTHBIE 1 HECOBMECTHBIE CICTEMBI, OIIPEJEIICHHBIE U
HeolpeieNeHHbIe CUCTEMBI. Perienne B MaTpuyHoi hopme,
npaBuio Kpamepa. Panr matpuusl u ero Haxoxaenue. Oouue
CHUCTEMBI JINHEWHBIX YPABHEHMI: YCIOBUE COBMECTHOCTH
0JIHOPOJHBIX U HEOJAHOPOJHBIX cucTeM (TeopeMa Kponekepa-
Kanemm): 6asucHoe peieHne. DKBUBAJICHTHbIE TPeoOpa3oBaHus U
MeTo1 CKIrodeHust ["aycca.

DJIEMEHTHI TEOPUU
MHOKeCTB. UnCI0BEIE
MHO>KECTBA.
KommiekcHbIe YnCIIa.

[Torsitrie MHOKecTBa. CITOCOOBI OTIMICAHUSI MHOYKECTB U OTIepaIiuit
HaJ HUMU: 00BeNHEHNE, TIepeceueHue, JonoaHeHne. PaBeHcTBo
MHOKeCTB. [IlycToe MHOXkecTBO. MHOKECTBO BCEX MOJIMHOKECTB
TaHHOTO MHOXKeCTBa. J[ekapToBO Mpou3BeIeHNE ABYX U Ooliee
MHOkeCTB. OTOOpakeHHE OJTHOTO0 MHOXKECTBA B JAPYroe; 00J1acTh
onpezeneHus, 001acTh 3HaYeHUH, rpaduk 0ToOpakeHuU .
ToxxaecTBeHHOE 0TOOpakeHne MHOKecTBa B ce0st. O6pa3
HIIEMEHTA WM TTOJIMHOYKECTBA 00J1aCTH OMPEIEIICHUST; TOTHBIH
Mpoo0pa3 MIEeMEHTa WM MHOXKECTBA U3 00JIACTH 3HAYCHH.
Kommnosurus (cynepro3uius) oroopakenuit. [loHsTue MHOXeCTBa
NEHCTBUTEIBHBIX Yrcell. ApU(METHICCKUE OTIePAIUN HaT
BEIIICCTBEHHBIMU YHCTIAMH U UX yHopsigoueHue. HempepbIBHOCTH
MHO>KECTBA BEIICCTBEHHBIX uncell. OTpaHYeHHBIC YHCIIOBBIC
MHO>KECTBa, MAKCUMYMbI, MUHIMYMBI, TOUHBIEC TPaHU YHCIOBBIX
MHOKeCTB. [IoHATHE KOMIUTEKCHBIX uncet. CIIocoObI
MpEJICTAaBICHUS U OTiepaliuy HaJl HUMU. CUMBOIIBI MaTEMaTHIECKON
JTOTUKH, MX UCIIOJB30BaHUE.

YucnoBas
[1OCJICNOBATEIILHOCTD.

Omnpezaenenue; cocoObl 3a7aHus; apuMeTHIECKUe NeHCTBUS;
OTpaHMYCHHBIC 1 HEOTPAHNYECHHBIE YHCIIOBBIC
10CJIeI0BATEIHHOCTH.

beckoneuyHo Malkle 1

OrnpesiesieHre, OCHOBHBIE CBOMCTBAa. CBSI3b OECKOHEYHO MAJIBIX U




n/n

HaumenoBanue
pa3liesIoB U TEM

Coneprxanue

OECKOHEUYHO OOJIbIINE
[10CJIEI0BATEIILHOCTH

OECKOHEYHO OOJIBIINX YHCIOBBIX HOCHCHOB&TCHBHOCTCﬁ.

Cxomsiuecs
[MOCJICIOBATEILHOCTH.

[Ipenen yncinoBoi mocien0BaTeabHOCTH. CBSI3b CXOAAIINXCS
[OCJIEI0BATEIBLHOCTEHN C OECKOHEUHO MaJIbIMU
[10CJIeI0BaTEIbHOCTAMU. CBOMCTBA CXOASAIIMXCSA
[10CJIEI0BATEIbHOCTEN: €IMHCTBEHHOCTD IIPE/IETIA;
OTrpaHUYEHHOCTD; apu(pMETHUECKHUE OTepalluu; IPeesIbHbII
repexol B HepaBeHcTBaxX. [Ipuniun cxoaumoctu Komw,
dbyHIaMeHTallbHas MocieoBaTeabHOCTh. [lonmocnenoBarenbHOCTH
U IIpesesbHble Touku. Teopema bonbnano-Beneprpacca o
BBIJICJICHUH CXOAAIIMXCA MoAnocaenoBaTenbHocTen. [lonstue
BEPXHETO U HUKHETO MPEJIETIOB.

MOHOTOHHEIE
[1OCJICIOBATCIILHOCTH.
Uucno Diinepa.

OnpeneneHHe MOHOTOHHBIX ITOCJIEIOBATEILHOCTEH U IIPpHU3HAK
CXOAUMOCTH. HpI/IHIIPIH BJIOKCHHBIX OTPC3KOB. Yucno e.

[ Ipunoxenus
[10CJIEI0BATEIbHOCTEN
B DKOHOMHUKE

HpOCTI:IG MMPONLCHTHI; CJIOXXHBIC IIPOUCHTHI C

OJJHOKPATHBIM, MHOI'OKPATHBIM H HCIIPCPBIBHBIM
HauuciaeHueM. CtaTuyeckas MOZCJIb paBHOBECHA CIIPpOCa U
IIPCAJIOKCHUS. HB.YTI/IHOO6pa3Ha${ MOJCJIb pbIHKA; IIOHATUC
PaBHOBCCHOT'O pCHICHUA U €T'0 yCTOI\/JI‘-II/IBOCTI); HaXO0XICHUC
PCIICHUA U UCCIICAOBAHUEC €TO

MMOBCACHW BO BPCMCHU
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UucnoBbie QyHKIIUU
OJHOU EPEMEHHOU

Onpenenenue. O0nacTh ONpeaeseHIs] U MHOXKECTBA 3HAUEHU;
[pUMEpHI U3 SKOHOMHUYECKOI Teopuu. I'paduk pyHkmm u
ypaBHeHHe rpaduka GyHKIuU. CriocoObl 3a1aHus GYHKIUH.
Knaccudukanus pynkiuit. [lonsitTue makcumyma, MUHUMYMa U
TOYHBIX BepXHell U HkHeH rpaneil GpyHkun. [ToHaTHs crnoxHOU U
oOpaTtHOl (yHKIMN. DYHKIIMU cipoca U IIEHBI cpoca

11

[Ipenen pyHkuuu B
TOYKE.

OnpeneneHue npeena Ha A3bIKe OCIEA0BaTENbHOCTEN U Ha
SI3bIKE SIICUIIOH-/I€TIbTa, UX SKBUBAJIEHTHOCTb; MIOHSATHUE MpEielia Ha
OeckoHeuyHOCTH. OHOCTOPOHHME HPEAEIIbl U UX CBSI3b C MIPEIEIIOM
¢yukun B Touke. [Ipenen apudmernyeckux onepanuii Hazl
byHKLusAME ¢ o011el obnacThio onpenenenus. [IpenenpHpiit
1epexo/l B HepaBeHCTBax. lIepBolil 1 BTOPOU 3aMedaTesIbHbIe
[1peIebl.

12

beckoneyHoO Malibie U
OECKOHEUYHO OOJIbILINE

G yHKITIH.

Omnpenenenne. CBsi3b OECKOHEYHO MabIX (PYHKIUN C PEesioM
¢ynkunu. CBoWCTBa U CpaBHEHHE OECKOHEYHO MaJbIX (DYHKIIMH.
beckoHeuHbIE

0JIHOCTOPOHHHUE NIPEIEINBI.
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HernpepsIBHOCTD
(yHKLUU B TOUKE.

OmnpeneneHus Ha s3bIKe ATICUIIOH-/IENTA, B TEPMUHAX Mpeaena
(YHKIIMM U HA S3BIKE TIOCTIE0BATEIBHOCTEH; NX SKBHBAJICHTHOCTbD.
HenpepbsIBHOCTH Ha OTpe3Ke U HHTEpBaie. ApuMeTuiecKue
orepaluy HaJl HempepbIBHBIMU QyHKIMsAMU. HenpepbiBHOCTH
hiieMeHTapHbIX QyHKui. Touky paspbiBa GYHKIINN U UX
kinaccudukanus. Kycouno-nenpepsiBHbIE QyHKIIMH. MOHOTOHHbBIE
(GYHKIINH; BUABI pa3pbIBOB MOHOTOHHOHU (yHKIUU. [Ipumepbl
HCIIPCPBIBHBIX U PA3pPbIBHBIX 9KOHOMHUYCCKUX HOKaSaTeHeﬁ, u
rporeccoB. HenmpepsIBHOCTH CyNEpIIO3ULIMKA HENPEPBIBHBIX
¢dbyakumii. Teopema o CymecTBOBaHNHU M HEMPEPHIBHOCTH 0OpPaTHOM

¢ynkunu. OCHOBHBIE CBOIMCTBA HENPEPHIBHBIX (DYHKIIMMI:




Ne Hanmenosanue
Coneprxanue
1/ pa3zesioB U TeM
YCTOMYMBOCTD 3HAKA; MPOXOXKJICHUE Uepe3 HyJb; MPOMEKYTOUHbIE
3HAYCHUS (HEMIPEPhIBHOCTH 00pa3a); OrpaHUuYCHHOCTh U
CYIIIECTBOBaHHE MaKCUMyMa M MHHHUMYMa Ha OTpe3Ke (TeopeMbl
Beliepiitpacca). PaBHOMepHas HENPEPBHIBHOCTh U TEOpEMaA
Kanropa.
OnpezneneHre NPOU3BOTHON U €€ TEOMETPUUYECKHI CMBICI,
ypaBHEHHE KacaTelbHOHU K rpaduky auddepeHunpyemMoit
¢ynkunu. OTHOCTOPOHHHE U OECKOHEYHBIE IIPOU3BOIHBIE.
[Ipon3BoHAs uddepennmpyemocts u nuddepeHiman GyHKIUH.
(GyHKLIHUHU B TOUKE. HenpepbiBHOCTH quddepeHpyeMoii GyHKIMHU, HEOOX0IUMOe 1
14 [[lonstue o TOCTaTOuHOE ycioBUe AUPPEpeHInPYEMOCTH, TEOMETPUUYECKUN

[MPCACIIbHOM aHAJIN3C B
OKOHOMHKC

cMbIcT nuddepeHimana u ero UCIoIb30BaHUE IS
MpUOIMKEHHOTO BhIYUCIIeHUs 3HadeHus pyHkuuu. [IponsBogHas
KaK MOKa3aTeslb MTHOBEHHOT'O MPUPOCTA UM CKOPOCTH M3MEHEHUS
(GyHKIMY; TPOCTEHIINE MPEAETbHBIE XapaKTEPUCTUKHU —
MpeACIIbHBIN JOXO/; PeesibHas TPUObLIb; MPEIEIbHBIN MPOIYKT
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[IpaBuiia

Qg GepeHpoBaHusl.
[Ipon3BoagHEIE
PIIEMEHTAPHBIX

byHKLINH.

[uddepenurpoBaHie CyMMbl, pa3HOCTH, IPOU3BEACHUS U
yacTHOTO. [[pon3BOIHBIE TOCTOSSHHOM, CTETIEHHOM,
TPUTOHOMETPUYECKUX U JTorapuPMUUecKux (GyHKIUH.
[TpousBoHas oOpatHoit GpyHkimu. [Tpon3BoIHBIC TOKA3aTEIBHON
1 0OOpaTHBIX TPUTOHOMETpUUYecKuX QpyHkumii. [TpousBogHas
cioxxHor pyHkimu. JlorapudpmMudeckas Ipou3BOIHAS U €€
WHTEPIIPETAIMS KaK TeMIla MPUpocTa PyHKIHUU. DTaCTUYHOCTh
(GyHKIIH.

[Tpon3BoIHAs MOKA3aTEIbHO-CTENIEHHON (DYHKIIMU U CTEIIEHHOM
(YHKIIMH C IPOU3BOJIBLHBIM BELIECTBEHHBIM IIOKA3aTEIEM.
JluddepeHurpoBanue napaMeTpuyecky 3aJaHHbIX U HESBHO
3aJaHHBIX (PYHKIIMH.
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[IpousBoaHBIE U
g depeHmansl
BBICIINX ITOPSIKOB.

[TpousBoaHbie U AUQdEepeHIInanbl BEICITUX MOPSIKOB.
uBapuanTHOCTh (POpMBI TepBOTO MUdPepeHiraia.
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OCHOBHBIE TEOPEMBI
¢ depeHIMaTbLHOTO
MCUUCIICHUSL.

Teopembr @epma, Pors, Jlarpanka, Komm. Mx reometpudeckast
nHTepnperanus. Packpeitue

HeorpeaeneHnocten: npasuio Jlonurans. @opmyna Teiopa
(Makiiopena) ¢ octatouabIM uiieHoM B (hopme [leano u Jlarpamxa.
dopmya MaknopeHna ajist sneMeHTapHbIx GyHkwil. opmyna
6unoma Hetorona. [1pubmmkeHHOE BEIYHCIICHUE YUCIIA «eY.
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AcUMITOTHI rpaduka
(b yHKIIH.

[ Ipunoxenue
nmudepeHrantbHOTo
VCUHUCIIEHUS K
MCCIICIOBAHUIO
bynkuunit. [IpuzHaku
MOHOTOHHOCTH.

[ Ipu3Haku
BBIITYKJIOCTH.

AcumnToThl Tpaduka pyHakmn. OOmmas cxema UCCIIeTI0BaHUS
¢bynkuuu u nocrpoenue ee rpapuka. Heodbxoaumele u
TOCTAaTOYHBIC YCIOBUS MOHOTOHHOCTH U CTPOT'OH MOHOTOHHOCTH
Ha UHTEpBaje; HEOOXOAUMBIE U IOCTATOYHbIE YCIOBHS JIOKAJIHLHOTO
HKCTpeMyMa 1-To mopsijika Ha HHTEpBaJIe; TIOCTATOUYHBIE YCIOBUS 2-
TO TIOPsI/IKA; MMOUCK ITI00AIBHOTO SKCTPEMyMa Ha OTpE3Ke.
Brimmykiibie 1 BOTHYTHIE (DYHKIIMH Ha HHTEPBaJe: TEOMETPHUECKOE
oIpeielIeHne Yyepe3 KacaTeNbHYIO U ero aHauTHYecKas popma;
B3aMMOCBSI3b BBITYKJIOCTH M BOTHYTOCTH; HEOOXOIUMBIE H
TOCTaTOYHBIE YCIIOBUS BBITYKIOCTH U BOTHYTOCTH (DYHKIIUH (depe3
BTOPYIO TPOM3BOIHYIO); COBIAICHHS JIOKATBHOI'O MAaKCHMyMa C
r7100aTbHBIM U1 BOTHYTHIX (DYHKIUH, U JIOKQJIbHOTO MUHUMYMa C

r100abHBIM [T BBITYKJIBIX (QYHKIIMNA HA TPOMEXKYTKE.




n/n

HaumenoBanue
pa3liesIoB U TEM

Coneprxanue

["'eomMeTpHUUECcKOe OIPEICIIEHUE BBITYKIOCTH (BOTHYTOCTH)
HerIaKuX (PyHKIUI yepe3 Xopay ¥ ero aHaauTuyeckas gopma.
lHTEepBaJIbl CTPOrOM BHITYKIOCTH (BOTHYTOCTH) U TOUKH Ieperuoa.
[IprMeHeHne BBITYKIIBIX (BOTHYTHIX) (GYHKINN B 3KOHOMUYECKOH
TEOpUHU.

19

Heonpenenennsiit
WHTETpaJl.

[TepBooOpazHast GyHKINHU U €€ CBOMCTBA; ONpeieIeHne
HEOIIPEeJIEHHOI0 MHTErpaila, ero cBoicTpa. Tabauia OCHOBHBIX
MHTETpaJIoB. MeToAbl MHTETPUPOBAHUS: HETIOCPEICTBEHHOE
WHTCTPUPOBAHUE; 3aMEHA IIEPEMEHHON; NHTETPUPOBAHUE 110
qacTaM. IHTerpupoBaHue palnoHaIbHbIX APOOeH HEKOTOPBIX
MppalMOHAIBHBIX U TPAHCLIEHACHTHBIX (PYHKIMI.

20-
21

OnpeieeHHbIN
nHTerpan Pumana.

Ornpenenenue, reomeTpuueckuii cMpicia. HeoOxonumoe ycnoBue
unterpupyemoctu. Cymmsl apoy. Kpurepuit HHTErpupyeMocCTH.
HHTErpUpyeMOCTh HEMTPEPBIBHBIX (PYHKINH, QYHKIHA ¢ KOHEYHBIM
YICJIOM TOYEK pa3pbiBa. CBOICTBA ONPENEICHHOIO MHTErpaa.
Teopema o cpenneM. CyliecTBOBaHUE MEPBOOOPA3HOM
HenpepsiBHON GyHKIMN. @opmyna Heiorona-Jleitbuuia.
BbruncieHne onpeeseHHOro HHTerpajia METOA0M 3aMEHbI
[EPEMEHHON 1 UHTErpupoBaHue no yacTsaM. [lonstue o
HecoOcTBeHHBIX MHTerpanax [ u Il pona, npusHaku cX0AMMOCTH.

[ Ipunoxenue B

BoccranosneHue (I)YHKI_[I/II‘/'I 3KOHOMHYCCKOI'O aHaJIM3a I10 UX
[MPCACIbHBIM XapaKTCPUCTHKAM; BBIYHMCIICHNC CYMMApPHBIX U

9y PKOHOMHKE CpEeIHUX HOKa3aTeJIUel7I; BBIYKMCIICHUE PEHTHI HOTPEOUTENS; CBSI3b
OIpPEEIEHHOTO [TOTOKA UHBECTULIMI C MPUPOCTOM U 3aI1aCOM KaluTala;
uHTerpasia PuMana.  [HapamieHHasi cymma J10Jira py HENPEPbIBHOM HAUNCICHUH
CJI0KHBIX NPOILIEHTOB.
OTKpBITBIE U 3aMKHYTBIE IIapbl B RN, OKPECTHOCTH U OKPECTHOCTH
MHoOXecTBa 1 To4ukM B Rn. BHyTpeHHue, BHENTHUE U TPAaHUYHBIE TOUKH
23 |mocnenoBaTENbHOCTH |[MHOYKECTBA; BHYTPEHHOCTh U T'paHUIla MHOXKecTBa. [Ipenenbubie
B Rn. TOYKH MHOkecTBa. OTKPBIThIE U 3aMKHYThIE€ MHO>KECTBA; OTepalluu
C OTKPBITBIMHU M 3aMKHYTBIMU MHOKECTBaMH.
CX0IMMOCTb CBolicTBa CXOSIINXCS MOCIEI0BATEIbHOCTEH. XapaKTepUCTUKa
54 [OCTENOBATENLHOCTA  3AMKHYTBIX MHOKECTB HEPE3 CXOAUIMECH M10CIIE/I0BATENBHOCTH.
BEKTOPOB (TOYEK [IpenenbHbIE TOUKK NOCe10BaTeNbHOCTH. KoMIakTHbIE
npoctpaHcTBa Rn). MHOKECTBA.
Mpesen i OnpeneneHre Ha S3bIKE MOCIEA0BATEIbHOCTEN M OKPECTHOCTEM.
25- [loBTOpHBIE IIpeneibl. beckoHeyHo
26 [FCHPCPHIBHOCTD Masible QYHKIIUHU U UX CBSI3b C TPEJEIIOM U HETIPEPHIBHOCTHIO
(GyHKIIMY B TOUKE.
(YHKIIUU B TOUKE.
OnpezaeneHye YUCI0BOM GYHKIIMU N IEpeMEHHBIX (PYHKIUU
BEKTOPHOI'O apryMeHTa WK 0TOOpa)keHusl OAMHOKecTBa Rn
BR1). OxoHOMUYecKass uHTEepHpeTanus GyHKINN KaK 3aBUCUMOCTb
27- [UucnoBas QyHKIUSA N MEXIY SHIOTCHHON TEPEMEHHOM M 9K30T€HHBIMH ITEPEMEHHBIMHU.
28 |nepeMEeHHBIX. ['eomeTpuueckoe n3o0paxenne GyHKINHU IBYX NEPEMEHHBIX;
ITMHUM YPOBHS U UX noctpoeHue. [loBepxHoctu ypoBHs (mipu >2).
[loBEpXHOCTHU U JINHUU YPOBHSI B 9KOHOMHYECKON TEOPUH
(M30KOCTBI, N30KBAHTHI M KPUBbIE O€3pa3Inyusi).
9. I[I/I(I)(bepeHI_II/IaJILHOCv YacTHble pou3BoAHbIE U AU} PepeHInpyeMOCTh PYHKITHI
30 [AcuncaeHue (GYHKLIMH [HECKOJIBKHMX NepEMEHHBIX. YacTHbIE TPOU3BOHBIE.

MHOTI'UX MCPCMCHHBIX.

JuddepennmpyeMocTs GYHKIIUU MHOTUX TEPEMEHHBIX,




Ne HammenoBanme
1/ pa3zesioB U TeM

Coneprxanue

HE00X0IUMOE U OCTAaTOYHOE yciaoBue TuddepeHInpyeMOCTH,
dopmyna Teitnopa 1-ro mopsaka; muddepeHnran GyHKIHH.
[IpunoskeHus: npeneabHble XapaKTePUCTUKH MHOTO(AaKTOPHBIX
(yHKINH S5KOHOMUYECKON TEOPUH; 3JACTUIHOCTD (DYHKIIHH.
[Ipon3BoHAs IO HAIIPABIECHUIO U TPAAUEHT (YHKIIUU MHOTHX
nepeMeHHbIX. YacTHbIe IPOU3BOIHBIC U JU(PepeHIIHaIBl BTOPOTO
nopsiaka, reccuan. @opmyna Teisiopa 2-ro nopsijka.

OnpeneneHust Touek 0€3yCII0BHOTO MAaKCUMyMa U MUHUMYMa

31- [DkcTpemyM (pyHKIMU |(JIOKAJTBHBIX U I100anbHBIX ). HeoOxomumoe ycimoBue skcTpeMyma
32 |MHOrMX IEpeMEHHBIX. |[nepBoro nopsaka — reopema depma. locrarounoe yciosue

HKCTpEMyMa BTOPOTO MOPsIIKA.

5.3. Cemunapckue, npakTH4ecKue, 1a0opaTopHble 3aHATHSA, HX COAEPKAHUE

No paznena u
TEMBI

Copneprxanue U GOpMBbI IPOBEICHHS

JeMeHTBl BEKTOPHOM anredpbl U aHaIuTHYecKol reoMerpun. [IpoBoaurcs B
(hopMe IPAKTHIECKOTO 3aHSATHS.

JeMeHThl BEeKTOPHOM anredpel. Onepanuy HajJl BEKTOpPaMH; CKaJISIPHOE
[IPOU3BEICHNE BEKTOPOB; YIJIbI MEXKY BEKTOPAMU; OPTOrOHAJIBHOCTh BEKTOPOB;
HAIIPABJIAIOIINE KOCUHYChI. Y PaBHEHHUs IIPSIMOM, JTy4a, OTpe3Ka, IJIOCKOCTH,
[TOJIyIIPOCTPAHCTBA, HOPMAJIb INIOCKOCTH U YIJIBI MEXIY IJIOCKOCTSIMH.
2.MatpuuHas anre6pa. Onepauuu HaJl MaTpUIIaMU, SKOHOMUYECKUE TPHIIOKEHHS
(BBIUKCIIEHUS TOXOa, U3ICPIKEK).

Onpeanenurenu MaTpul 2 - 4-ro Nopsiika, MUHOPHI U anreOpanyeckue
TTOTIOJIHEHHUS AJIEMEHTOB MaTpullbl. OOpaTHas MaTpulla U €€ HaXOXACHHUE.
3.Cucrtembl TMHEHHBIX anredpandeckux ypaBHeHHH. Haxoxnenue pemenuit
CUCTEM JIMHEHHBIX aareOpanyecKkux ypaBHEHHUH ¢ UCTIOJIb30BaHUEM 00paTHOM
MaTpHuLbl, TpaBuio Kpamepa.

Panr MmaTpuiel 1 ero HaxoxaeHue. MccneqoBanue COBMECTHOCTH U
OIpeJIeIEHHOCTH CUCTEM JIMHEHHBIX aiaredpanyeckux ypaBHeHui. Haxoxaenue
pelieHnii oOUIMX CUCTEM, Oa3UCHOE pelleHueE.

Pemienue cuctem anreOpanyeckux ypaBHEHUI METOJIOM UCKIroueHus [aycca,
QHAJIN3 COBMECTHOCTHU M ONPEJIETICHHOCTH. DKOHOMUYECKHE MPUIIOKEHHUSL.

Martpuunas anredpa. [IpoBoautcs B popme NpakTHIECKOTo 3aHITHS.
Matpuunas anreOpa. Onepanuu HaJ MaTpULIaMH, SKOHOMHYECKHE
PUIIOKEHUS (BBIYUCICHUS 10X0/1a, U3/IEPIKEK).

Onpenenurenu MaTpull 2 - 4-ro MOPsIAKOB, MUHOPBI U anredpandeckue
TONIOJTHEHHU S DJIEMEHTOB MaTpullbl. OOpaTHas MaTpHIla U ee HaXOXKJICHHUE

VccnenoBanue U pelieHrue CUCTEM JIMHEHHBIX alredpandeckux ypaBHEHUH.
[TpoBouTCS B (hOopME MPAKTHUECKOTO 3aHSATHS.

CucreMbl TUHEHHBIX anredpanyeckux ypaBHeHH. HaxoxneHnue pemeHuii cucrem
TTMHEWHBIX ajreOpandyecKux YpaBHEHHUH C UCIOIB30BaHUEM OOpAaTHOM MaTpHIIbI,
npasuio Kpamepa.

PaHr MaTpuiel U ero Beluucienue. McenegoBanue COBMECTHOCTH U
OTpeIeIEHHOCTH CUCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHui. Haxoxaenue
pereHuii 00mMx cucteM, 6a3MUCHOE PELICHHE.

Pemenue cucreM anreOpandecKux ypaBHEHHI METOIOM MCKtoueHus ["aycca,

AHaJIN3 COBMCCTHOCTHU U OTIPCACIICHHOCTH. OKOHOMUYCCKHE




Ne paznena u
TEMbI

Copneprxanue U GopMbl IPOBEICHHS

IIPHUIIOXKCHUA

JeMEHTHl TEOPUU MHOYKECTB.

MHOXeCTBO BellleCTBEHHBIX uucen. [IpoBoauTcs B popMe mpakTHIECKOro
3aHATHUS.

[Tonstne MHOXKecTBa. CIIOCOOBI ONTMCAHUSI MHOXKECTB M OTIepaIlid Ha/l HUMH:
o0beIMHEeHNE, IepeceueHune, qonoiHeHne. PapenctBo MuoxecTB. IlycToe
MHOXKECTBO. MHOXECTBO BCEX IMOJAMHOXKECTB JIAHHOTO MHOXeCTBa. [lekapToBO
[IPOU3BEICHUE IBYX U 00JIee MHOKECTB.

OTOoOpakeHue OJHOTO MHOXKECTBA B JIPyroe; 00J1acTh onpeesieHus, 00JacTh
3HaYeHUH, rpaduk oTobpakeHus. ToXIECTBEHHOE OTOOpaKEHNE MHOXKECTBA B
ce0s1. OOpa3 AIeMeHTa WK MOJIMHOXKECTBA 00JIACTH ONPEACIICHHST;, TOTHBIN
Mpoo0Opa3 AIeMEeHTa I MHOXKECTBA U3 001acTu 3HaueHui. Komro3umus
(cyneprno3uiiys) oToOpakeHUH.

2. MHOXeCTBO BEUIECTBEHHBIX YHCeN. Apr(pMeTHIECKUE ONepaiy Hal
BEIICCTBEHHBIMH YUCIIAMH U UX yIopsiodeHue. HenmpepbhlBHOCT MHOKECTBA
BEIICCTBEHHBIX YHCEI.

3.0rpaHnueHHBIEC YNCIIOBBIE MHOXKECTBA, MAKCUMYMbI, MUHIMYMBI 1 TOYHBIC
TpaHH YMCIOBBIX MHOXECTB.

4. KomrutekcHble yncina. CriocoObl pecTaBIeHHUs U OTIepaluyl HaJl HUMHU.
CHMBOJIBI MATEMAaTHYECKOM JIOTHKH, X UCTIOIH30BAHUE.

UucnoBele MHOXecTBa. [IpoBoauTcs B popMe MPaKTUYECKOTO 3aHATHSL.
OrpaHu4eHHbIE YUCIOBbIE MHOKECTBA, MAKCUMYMbl, MUHUMYMbI U TOUHbIE T'PaHU
Y1 CIIOBBIX MHOXECTB.

KomruiekcHbie uncna. CrocoObl MpeCcTaBlIeHus U onepaiuy HaJ HUMH. CHMBOJIBI
MaTEMaTHYECKOM JIOTHUKH, X MCIIOJIb30BaHHE

Uwucnossie mocnenoBaTenbHOCTH. OCHOBHBIE onpeeeHus. CriocoObl 3a1aHus
YHCIIOBBIX MOcenoBaTenbHoCcTel. [IpoBoauTces B popme mpakTHIECKOTo 3aHSTHS.
UwucoBast mocaea0BaTeIbHOCTD: CIIOCOOBI 3a/1aHUs; OTPAHUYEHHOCTD U
HEOTrPAaHMUYEHHOCTh YHCIIOBBIX MOCIEI0BATEILHOCTEH.

2. beckoneuno Maible 1 OECKOHEYHO OOJIBIINE TOCIIEA0BATEILHOCTH H UX
CBOMCTBA.

3. Cxopmsuuecs mociienoBaTenbHOCTH. [Ipeen yncaoBoii mociae10BaTeIbHOCTH.
HaxoxaeHue mpeieioB YMCIOBBIX MOCTIEI0BATENBHOCTEN UCXOIS U3
OIIpeCIICHUS] M CBOWCTB CXOSIINUXCS MOCIECIOBATSIILHOCTEH, C UCIIOIh30BAHHEM
BTOpOTO 3aMevarenbHoro npeaena. [loanocnenoBatensHoctsb. Haxoxaenue
BEPXHETO W HIKHETO MPEJICIIOB.

4. MOHOTOHHBIE TIOCIEeI0BATENILHOCTH. [IpU3HaK CXOIMMOCTH.

5. IlpuioxeHnst Nocie0BaTEIbHOCTEN B YKOHOMUKE.

beckoneuHo Maable 1 OECKOHEYHO OOJIBIINE TOCAEA0BATENLHOCTH U UX CBOMCTBA.
[IpoBoauTCcs B opMe MPAKTHIECKOTO 3aHATHS.

Ornpenenenue, OCHOBHBIE cBOMcTBa. CBs3b

0ECKOHEUYHO MaJIbIX U OECKOHEYHO OOJIBIINX YUCIOBBIX

[MOCJIEI0BATEILHOCTEH

Cxondumecs nocienoBaTenbHoCcTH. [IpoBoauTces B popme npakTHYECKOro
3aHSATHS.

[Ipenen yncnoBoit mocneaoBaTeabHOCTH. HaxoxkieHne npenesioB YuCIOBbIX
[1OCJIE0BATEIBHOCTEN UCXO/ISl U3 ONIPEJEIICHNS U CBOMCTB CXOIALINXCS
[10CJIe10BATENbHOCTEN, C UCIIOIB30BAHNEM BTOPOTO 3aMEYaTeIbHOIO Mpeiea.
[lonnocnenoBarenbHOCTh. HaxoX1eHNE BEPXHETO U HUXKHETO IIPEJIEIOB

MOHOTOHHBIE YUCIIOBBIE TTOCIeAoBaTeNbHOCTH. Yncao Dunepa. [IpoBoautcs B




Ne paznena u
TEMbI

Copneprxanue U GopMbl IPOBEICHHS

(hopMe IPaKTHUECKOTO 3aHATHSI.
OrnpezesieHre MOHOTOHHBIX TTOCJIEIOBATEILHOCTEH U MPU3HAK CXOJUMOCTH.
[ [pyHIMI BIIO’KEHHBIX OTpe3KoB. Yucio e

[TpuioskeHus mociieoBareabHOCTel B 3KOHOMUKE. [IpoBoauTes B hopme
[MPAKTUYECKOTO 3aHATHUS.

[IpocThie TPOLIEHTHI; CI0KHBIE TPOLIEHTHI C

OJIHOKPATHBIM, MHOTOKPaTHBIM 1 HENPEPBIBHBIM

HauucaeHueM. Ctatuyeckas MOJENb PaBHOBECHSI CIIPOCA U IPEUIOKEHMUSL.
[layTrHOOOpa3Has MOJENb PHIHKA; IOHSATHE PABHOBECHOIO PEIICHUS U €T
YCTOMYMBOCTD; HAX0KJICHUE PEILICHUS U UCCIIEIOBAHUE ETO

[MOBEJICHUSI BO BPEMEHU

Brrauciienue npenena GyHKuuu B Touke. [IpoBoautces B hopme MpakTHUECKOTO
BaHATHS.

PackpbIiTHEe MaTeMaTHYECKUX HEONIPEACIICHHOCTEN.

BrruncineHne oqHOCTOPOHHUX MPEENIOB U UX CBA3b C MpeneaoM QyHKIUU B
rouke. [Ipenen apudmernvyeckux onepanuii Haa GyHKIHAMHU ¢ 0011l 001acThI0
onpenenienud. [Ipenenbusbiil mepexo B HepaBeHcTBax. [lepBolid U BTOpoU
3aMedaTeIbHbIE IPEIEIbl.

beckoHeuHO Mable 1 OeCKOHeUHO OoubIne (QyHKINH Ha sI3BIKE Mpejena
¢bynkuuu. [IpoBoautcst B popMe NpaKTUIECKOTO 3aHSTHS.

Onpenenenue. CBsA3b OECKOHEUHO MaJbIX

¢bynkuuii ¢ npenenom Gynkiuu. CBoCTBa U cpaBHEHHE OECKOHEYHO MaJIbIX
¢byHkmii. beckoHeyHble 0THOCTOPOHHUE MTPEAEIIbIL.

HenpepriBHOCTh QyHKIIMHN OHON niepeMeHHoi. [IpoBoauTtcs B popme

[TPAKTUYECKOIO 3aHATHUS.

DyHKIMS OAHON IEPEMEHHOM: 00J1aCTh ONpeIeTIeHHs] U MHOKECTBO 3HAUECHU;

rpaduK GYyHKIHUN; MAKCUMYM U MUHUMYM (DYHKIIMH; TOUHbIE BEPXHUE U HUXKHUE

rpanu. O0patusle pyHkiuu. [Ipenen pynkuuu B Touke. HaxoxaeHue npenenos ¢

VICII0JIb30BAaHUEM: OINIPEAEICHUS NPEEIia; CBOMCTB npeaena. OTHOCTOPOHHUE U

OeckoHeuHble peenbl. [lepBblil 1 BTOpO# 3aMedaTeabHbIA Mpenebl U UX

VICTIOJIb30BAaHUE NPU HAX0XKJICHUH MPEEeNoB (PyHKIIUH.

3. beckoneuno Manbie 1 0eckoHeuHO OosbIe GyHKIMU. CpaBHEHHE OECKOHEUHO

MaJIbIX (PYHKLUH M UX UCIOJIb30BAHUE NPU HAXO0XKJICHUH MIPEEIIOB.

4. HenpepbiBHOCTD (hyHKIIMU. Haxok1eHHEe MPOMEKYTKOB HENIPEPHIBHOCTH, TOUYEK
a3pbIBa U UX KJaccu(UKaIus

Brruncnenue npousBoaHoil u quddepennmana GyHkiuu B Touke. [IponsBoaHas:
OIIpeEIEHUE IPOU3BOIHOM U €€ TEOMETPUUYECKUI CMBICII, YPAaBHEHUE
KacaTelbHOU K rpaduky auddepeHunpyeMoit pyHKIUH.

Jluddepenunpyemocts u quddepennman Gpyaxun. HenpepbBHOCTH

g depeHrpyeMoil GyHKIMH, FreoMeTpuUecKuil cMbici TuddepeHimana u ero
VICTIOJIb30BAaHUE JUISI TPUOJIMKEHHOTO BhIUMCIEeHUs 3HaueHus GpyHkiun. [lonstue
0 MpeeIbHOM aHAIN3€ B KOHOMHKE: TIPOU3BOIHAS KaK NTOKa3aTe’lb MTHOBEHHOI'O
[IPUPOCTA UM CKOPOCTH U3MEHEHHUs (PYHKIIMU; POCTEHIIINE MpeiebHbIe
xapaktepucTuku. uddepeHunpoBanre cyMMbl, pa3HOCTH, IPOU3BEICHUS U
yacTHOTO. [I[pon3BOAHbBIE TOCTOSIHHOM, CTENIEHHOW, TPUTOHOMETPUUYECKUX U
norapu(@MUUecKux QyHKIUI.

[TpousBosaHas oopaTHo# QyHKIMH. [Ipon3BOAHBIE TOKA3aTEIBHON U 0OPATHBIX
TpUroHOMeTpuYecKux GyHKIUN. [Ipon3BogHAs CIIOXKHOM HYHKIINH.
Jlorapudmuueckasi MpOU3BOAHAS U €€ UHTEPIPETALIUS KaK TeMIIa IPUPOCTa

¢dbyakumn. [Tpunoxenne muddepeHIMaTbHOT0 HCYUCTICHUS K UCCIEI0BAHUIO




Ne paznena u
TEMbI

Copneprxanue U GopMbl IPOBEICHHS

b yHKIHHA

HaxoxaeHne HeonpeaeIeHHOTO U BEIYUCIEHUE ONPEEIIEHHOTO MHTErPAJIoB.
[IpoBoauTcs B popme npaktudeckoro 3aHsaTus. Heonpeaenenuslil nHTErpa,
METO]Ibl UHTEIPUPOBAHUS: HEITOCPEACTBEHHOE UHTETPUPOBAHUE; 3aMEHA
[IEPEMEHHOMN B HEONPEIEICHHOM UHTETpae; HHTETPUPOBAHUE MO YACTIM;
WHTETPUPOBAHNE PALIMOHAIBHBIX U HEKOTOPHIX UPPAIIMOHATBHBIX (YHKIIHIH,
MHTErPUPOBAHUE TPAHCUEHACHTHBIX (QYHKIUH.

7.2

Brruucienue onpezaenenHoro uHrerpaita. OCHOBHbIE METO/Ibl HHTEIPUPOBAHUS.
[IpoBoauTCs B hopMe MPAKTHIESCKOTO 3aHATHS.

BrrunciieHre onpeIesIeHHOTO NHTErpaja METOI0M 3aMEHBI IIEPEMEHHOMN U
WHTETPUPOBAHUE TIO YACTSIM.

BrrurcieHne u uccieIoBaHNe Ha CXOJUMOCTh HECOOCTBEHHBIX HHTETpasioB [ u 11
poxaa

[Tpunoxenne onpeaesieHHOr0 HHTerpaia B 3koHoMuke. [IpoBoaurces B popme
[IPAKTUYECKOro 3aHATHs. Pelienne 3ajjau 1o COOTBETCTBYIOLIEH TeMe

8.1

MHOK€eCTBa U MOCIEA0BATEIbHOCTH B N-MEPHOM EBKIMI0BOM IIPOCTPAHCTBE.
[IpoBoauTcs B popme MPaKTUYECKOTO 3aHATHSL.
Pemenue 3aga4 no COOTBETCTBYIOLIEH TEME

CX0IMMOCTB I1OCJIEOBATEIBLHOCTH BEKTOPOB B N-MEPHOM BEKTOPHOM
npoctpancTse. [IpoBoauTcst B popMe NpakTHIECKOTO 3aHITHS.

CBolicTBa CXOASIINXCS MOCIEI0BATEIbHOCTEH. XapaKTEpPUCTUKA 3aMKHYTBIX
MHOKECTB 4e€pe3 CXOLALIMEC TOCIEN0BaTeNbHOCTH. 1Ipenenbubpie Touku
11ocJIe10BaTeabHOCTU. KOMIIAKTHBIE MHOYKECTBA

[Ipenen u HenmpepbIBHOCTH GyHKLUU B Touke. [loBoauTcs B popme
[IPaKTUYECKOIO 3aHATHUS.

Brruucnenue npenena ¢pyHkunu B Touke. [loBropHble npeaensl. Mccnenoanue
(YHKIIMU Ha HEMPEepbIBHOCTh. TOYKHM pa3pbiBa PYHKIIUU HECKOJIBKUX
[IEPEMEHHBIX

UucnoBas pyHKIMS MHOTHX IlepeMeHHBIX. [loBoauTes B (hopme mpakTHUECKOro
3aHATHS.

HaxoxaeHune 001acTi onpeaesieHns YUcI0BOl GyHKINY N IEPEMEHHBIX.
JKOHOMHUYECKasi HHTepHpeTanus GyHKINU KaK 3aBUCUMOCTb MEX/y SHJIOT€HHOMN
[EPEeMEHHOMN 1 9K30T€HHBIMU [TEPEMEHHBIMHU.

["'eomeTpHrueckoe n300pakeHne QyHKINHU ABYX NEPEMEHHBIX; JIUHUU YPOBHS U UX
noctpoenue. [losepxHoctu ypoBHs (pu >2). [IoBepXHOCTH U TMHUU YPOBHS B
HKOHOMHYECKOW TEOpHHU (M30KOCTHI, N30KBAHTHI, KPUBbIE O€3paziInyus).

JlupdepenunpoBanne GyHKIMN HECKOJIBKUX NepeMeHHbIX. [loBoauTcs B popme
[TPAKTUYECKOIO 3aHATHUS.

UacTHble MpoU3BOIHbIE U AU HEepeHINPYEMOCTh (PYHKIIUNA HECKOIBKIX
nepeMeHHbIX. HaxoaeHne yacTHBIX MPOU3BOJHBIX U HU(depeHInana nepBoro
nopsiaka. JuddepenimpyeMocts GyHKIIMH MHOTHX TTEPEMEHHBIX, HEOOXOAMMOE U
noctarouHoe ycaosue auddepenuupyemoctu. @opmyna Teitnopa 1-ro nopsaka;
muddepernman pynkuuu. [IponsBoHas M0 HaPaBIEHUIO U TPAAUEHT QYHKIIUU
MHOTMX TIepeMeHHbIX. YacTHbIE MPOoU3BOHbIE U AU depeHInans BTOporo
[OpsAIKA, TECCUaH.

OKcTpeMyM (DYHKIIMM MHOTHX IepeMeHHBIX. OrpeaesneHus Touek 6e3yCI0OBHOTO
MakcUMyMa 1 MUHUMYyMa (JIOKaJIbHBIX U Ti00anbHbIX). Heo6xoaumoe ycinoBue
HKCTpeMyMa IepBoro nopsijaka — reopema depma. Jlocrarounoe ycinosue
HPKCTpEMyMa BTOPOT'O MOPSIKA.

9.1

JKcTpeMyM (DYHKITMHM HECKOJbKUX nepeMeHHbIX. [loBoauTcs B popme




Ne paznena u
Copneprxanue U GopMbl IPOBEICHHS
TEMBI
MPAaKTHYECKOTO 3aHATHS.
Perrenue 3a1a4 1o TeMe UccieoBaHue (PyHKIIMH HA SKCTPEMYM.
9.1 Brimykiisie v BorHyThle hyHKuuu. [loBomutes B popme MpakTHUECKOTO 3aHATHSL.
' VccnenoBanue (PYHKIIMH Ha BHITYKIOCTh M BOTHYTOCTh

6. DOHJ OIEHOYHBIX CPEIACTB /JIA MPOBEACHUS TMPOMEXKYTOYHOM AaTTECTAUUM IO

AUCHHILIMHE (MOJHBIH TEKCT NPUBEIEeH B NPUJI0KEHUHU K padoueil mporpamMmme)

6.1. Texkymuii KOHTPOJIb

KOHTpOJILHLle 3aJaHusA WJIH
HHbIC MaTepHaJIbl,

Sranbi He00X0AMMBIe JIsl OLECHKH “02::;:?;; "
dopmuposanus 3HAHWH, yMeHHIi, HABBIKOB KDHTEDHER
pMup . Iepeyenn (BYHber: u (WIH) ONbITa purep
N KOMIIETCHIIUH 3 1 3 JESITeILHOCTH oueHMBamziﬂ
] dopmupyembIx 3.1...3.n, ’ KOMITETEHIH Ha
(Tema u3 N XAPAKTEPU3YIOUIMX ITAMbI
n/o o KOMIIEeTEeH LU vV.1...V.n popmuposanus Pa3JIMYHBIX ITANAX UX
paboueii ? PMHUPS ¢dopmupoBanus,
no ®I'OC BO H.1...H Il) KOMIIeTeHIHil B Ipolecce
nporpamMmmabl eLecedle .| onmHcaHWe HIKAJ
0CBOEeHHsI 00pa30BaTeILHOM 100
AUCHUTLIUHBI) nporpaMMI ouennsanus (1o 100-
(HaumenoBanue Banbnoii miase)
OLICHOYHOI0 CPEICTBA)
3.3Haert, Kak paboTaTs C
KOMIIBIOTEPOM Kak
CPEICTBOM YIIPaBICHUS
nHpOpManueH,
paboTats C
uHpopmaren u3
[Pa3TMYIHBIX
HMCTOYHUKOB, B TOM
YHCIIe B INI00aJbHBIX
KOMITBIOTEPHBIX CETAX
Y. YmeeT paboTaTh ¢
KOMIIBIOTEPOM Kak
CPEICTBOM YIIPaBICHUS
HFI){ (§0pMaHH};ﬁp 3a KaueCTBEHHO
&
CIeTaHHOE
1. 3nadyeHune u paboTats c C(flo Suenme
1 |poss maTtemaruku |OITK-3 nHpOpManuei u3 Coo0mieHue
CTYACHT TIOTy4aeT
B YKOHOMHKE [Pa3TMYIHBIX
HMCTOYHUKOB, B TOM MaKCHMALHO 25
; 6
anyoB (25
YHCIIe B INI00aJbHBIX (25)
KOMIBIOTEPHBIX CETAX
H.Bianeet HaBbIKaMu
[paboTaTsl ¢
KOMIIBIOTEPOM Kak
CPEJCTBOM YIpaBJICHUS
nHpopMmanuei,
HaBbIKaMH paboTaThI €
nH]opmanueii u3
[Pa3IMYHBIX
MCTOYHHUKOB, B TOM
YrCIIe B TJI00ATBHBIX
KOMIBIOTEPHBIX CETAX
). Breene B 3.3Haer, Kak KontponsHoas
n;/IHeﬁH o HCTIOJTb30BaTh paboTHI COCTOUT
y OCHOBHBIE METOIbI KonTponbHas padoTa n3 6 3aaHHH,
2 |anrebpy u T1K-17
ecTecCTBEHHOHay4IHBIX |Ne | Kaxmoe
MHOTOMEPHYIO
COMETPHIO TUCLIUIUINH B MIPAaBUIBHO
P npodeccHoHaIBLHON pelIeHHoe




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembIx
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOM
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

esITeNHLHOCTH I
TEOPETUUECKOTO U
PKCIIEPUMEHTAILHOTO
HCCIIeJOBAHUS
V.YMeeT UCIoIb30BaTh
OCHOBHBIE METOJIBI
€CTeCTBCHHOHAYIHBIX
MUCIUIIINH B
Mpo¢eCCHOHATBHOM
EeSITENLHOCTH IS
TEOPETUIECKOTO U
PKCIIEPUMEHTAILHOTO
KCCIIeJOBAaHUS
H.Bnaneet HaBbIKaMu
MCITOJIb30BaHUSA
OCHOBHBIX METO0OB
eCTeCTBeHHOHay‘IHLIX
MUCIUIIINH B
Mpo¢eCCHOHATBHOM
EeSITENLHOCTH IS
TEOPETUIECCKOTO H
PKCIICPUMEHTAITBHOTO
MCCIIEJOBAaHUS

3aJlaHue
OIICHUBAETCS B 5
6amios (30)

3.1. DneMeHThI
TCOPUH MHOYKECTB

[K-17

3.3HaeT, KaK
HCIIOJIb30BaTh
OCHOBHBIE METOIbI
€CTECTBEHHOHAYYHBIX
IUCLUTIINH B
npoQeCcCHOHANTBHOM
IeSITEILHOCTH JIJIs
TEOPETUIECCKOTO H
PKCIICPUMEHTATBHOTO
MCCIIEJOBAaHMS
V.YMeeT UCIIoI630BaTh
OCHOBHBIE METOIbI
€CTEeCTBEHHOHAYYHBIX
IMCLUTIINH B
npodeccuoHaTEHOM
IEeSITEILHOCTH JIJIS
TEOPETUIECKOTO U
PKCIIEPUMEHTAILHOTO
CCIICJOBAHUS
H.BnaneeT HaBEIKaMH
HMCII0JIb30BaHUS
OCHOBHBIX METOIOB
€CTECTBCHHOHAYYHBIX
IUCLUILINH B
npodeccuoHaTbEHOM
EeSITEILHOCTH ISt
TEOPETUIECKOTO U
PKCIIEPUMEHTAIILHOTO
MCCIIE JOBAHMS

TeopeTudeckuil onpoc
Ne 1

Kaxx it
IIPABWJIBHBII
OTBET Ha BOTPOC
WJIU 33J]aHue
OLIEHUBAETCA B 2
6amna (20)




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembIx
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOM
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

4. Ilpenen
YHCIOBOM
[MOCJIeI0BATEIILHOC
ITH.

T1K-18

3.3HaeT, Kak
HCII0/Ib30BaTh
COOTBETCTBYOILUN
MaTeMaTH4eCKHN
armnapar u
MHCTPpYMEHTAIbHBIC
CpenCTBa IS
00paboTKH, aHAIIN3a 1
CHCTEeMaTH3aLIH
nH(pOopManuy 1Mo Teme
MCCIIeIOBAHMS

Y. VMeeT uernoibp30Bath
COOTBETCTBYIOLUN
MaTeMaTU4ECKUH
amnmapar u
MHCTPYMEHTAJIbHBIE
CpezcTBa A
00paboTKH, aHAIIN3a 1
CHCTEeMaTH3aLH
nH(pOpManuy 1o Teme
MCCIIeIOBAHMS
H.Biageet HaBbIKaMu
MCIIONIb30BAHMS
COOTBETCTBYIOIIETO
MaTeMaTHYECKOTO
amnmapara u
MHCTPYMEHTAIbHBIX
CPEICTB A
00paboTku, aHamu3a u
CHCTEeMaTH3aLH
nH(pOopManuy 1o Teme
MccIeI0BaHus

KonTtposnbHas pabora
Ne2

Kaxnmas
MIPaBUJILHO
pelIeHHas 3agada
— 1 6amn. (5)

5. Ilpenen u
HETIPEepPHIBHOCTD
(YHKIMH OHON
[IepeMEeHHOM.

T1K-18

3.3HaeT, KaK
HCII0JIb30BaTh
COOTBETCTBYIOILUN
MaTeMaTHYECKUN
arnmapar u
MHCTPYMEHTAIbHEBIE
CcpelcTBa JIs
00paboTku, aHamu3a u
CHCTEMATH3aLMHU
WH(POPMAIIUH 110 TEME
CCIICJOBAHUS
V.VYMeer HcoIb30BaTh
COOTBETCTBYIOILUN
MaTeMaTHYECKHUI
amnmapar u
MHCTPYMEHTAIbHEIE
CpelcTBa JIs
00paboTKH, aHaTN3a U
CHCTEMATH3ALMH
MH(OPMAITIN TI0 TEME

KontposnbHas padbora
N3

Kaxnas
MIPaBUIBHO
pelleHHas 3a1a49a
— 4 6anna. (20)




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

3Taﬂl>l HeOﬁXOHl/lMLle JJISE OIICHKH “02:::;1?::; -
MIDOBAHMS 3HAHUH, yMeHH i1, HABBIKOB KDHTEDHEB
‘l’OP po 1 Hepequ]’ (3YHLI: o (W) ONBITA o ZHHBl;HPm
No KOMIIETCHIIUH 3.1...3 JesITeIbHOCTH, u o
Y ¢opmupyembIx ( d...5.n, KOMIeTeHI i Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n Goueii KOMIIeTeHIHii V.1...Y.n, (bopMupoBaH PasIMYHBIX ITANAX HX
paooueu o ¢dopmupoBanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
HpOI‘paMMbI oelloce . " ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOM 100
JUCUMILIHHBI) - ouenusanus (mo 100-
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
MCCIIeIOBAHUS
H.Bnaneetr HaBbIKaMu
HMCIIOIh30BaAHUS
COOTBETCTBYIOILIETO
MaTeMaTHYECKOTO
arnmapara u
MHCTPYMEHTAJIBHBIX
CpENCTB AJis
00paboTKH, aHAIIN3a 1
CHCTEMaTH3aIUN
WHPOPMALIUH 110 TEME
CCIIeTOBAHUS
NToro 100
3.3HaeT, Kak
HMCIIO0JIh30BATh
OCHOBHBIE METO/IbI
€CTECTBEHHOHAYYHBIX
TMCLUTIINH B
Mpo¢eCCHOHATBHOM
eATeTbHOCTH JJISt
TEOPETUIECKOTO U Kourepmn
PKCIIEPUMEHTAILHOTO OLE;HKIB sa
vccIeJ0BaHUs Kaxczu);ﬁ
V.YMeeT ucnosiab30BaTh DABHIBHLH
OCHOBHBIC METO/IbI P
OTBET Ha BOMPOC
6. €CTECTBEHHOHAYYHBIX .
TEOPETUYECKON
Auddepennnansa TUICHIUTUIAH B .
. Teoperndeckuii onpoc | wactu — 3 Oamia,
6 |oe ucuucienue  |[[IK-17 Mpo¢eCCHOHATBHOM
o Ne 2 3a KaXJ10€e
(YHKINU OTHOM NeATeTbHOCTH JJIst DABIIEHO
MEePEMEHHOM. TEOPETUUECKOTO U BLIﬁOJ‘IHeHHOG
PKCIIEPUMEHTAIILHOTO saatie
WCCIICTOBAHUS DAKTHICCKO
H.Bnaneer HaBbIKaMu P
gactu — 2 Gaia..
MCTIONB30BaHUS (20)
OCHOBHBIX METOJIOB
€CTEeCTBEHHOHAYYHBIX
JIMCLUTIINH B
po¢eCCHOHATBHOM
NIeATEeIbHOCTH ISt
TEOPETUUECKOTO U
PKCIIEPUMEHTAILHOTO
MCCIIeIOBAHUS
3.3HaeT, Kak
HMCII0JIb30BATh
OCHOBHBIE METO/IbI
6.5. ITpunoxenue [IpaBunbpHO
€CTEeCTBEHHOHAYYHBIX
nmuddepernnansH BBIIIOJIHEHHOE
TUCITUTUTAH B KonTponbHas padota
7 |oro ucuucnenus k [[IK-17 . 3a7laHue
npodeccuoHaTbEHOM No4
MCCIeIOBAaHUIO oriennBaercs B 10
eATeNTbHOCTH JJISt
(byHKITUH. 6aos (10)

TCOPETUICCKOTO U
OKCIICPUMCHTAJIbHOTO

MCCICO0BAaHUA




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembIx
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOM
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

V.YMeeT UCIob30BaTh
OCHOBHBIE METOIbI
CCTECTBCHHOHAYYHBIX
MUCLUIIINH B
poeCCHOHATBHOMN
IeATEeILHOCTHU ISt
TEOPETUIECKOTO U
PKCIICPUMEHTAIBHOTO
MCCIIE JOBAaHMS
H.Biageet HaBEIKaMu
MCII0JIB30BAHUS
OCHOBHBIX METOOB
eCTeCTBeHHOHay‘IHLIX
JTUCILIUIIJIINH B
poeCCHOHATBHOM
ICATCIABHOCTU OJIA
TEOPETUYCCKOTO U
PKCIICPUMEHTAIBHOTO
CCIIEJOBAaHMS

7.1.
Heonpenenennslit
WHTETpa.
(OCHOBHEIE
METOJIBI
MHTETPUPOBAHUSI.

MK-17

3.3HaeT, KaKk
HCII0JIb30BaTh
OCHOBHBIE METO/IbI
€CTeCTBCHHOHAYIHBIX
IUCLUILINH B
npoQeCcCHOHANBHOM
IEeATEILHOCTH ISt
TEOPETUIECKOTO U
PKCIICPUMEHTAIBHOTO
HCCIIeIOBAHUS
V.VMmeer ucnosib30BaTh
OCHOBHBIE METO/IbI
€CTeCTBCHHOHAYIHBIX
IUCLUILINH B
Mpo¢eCCHOHATBHOM
IEeATEeILHOCTHU ISt
TEOPETUIECKOTO U
DKCIICPUMEHTAIBHOTO
CCIIeTOBAHUS
H.Bianeet HaBbIKaMu
MCII0Ib30BaHMS
OCHOBHBIX METOJ0B
€CTECTBCHHOHAYYHBIX
IUCLUILINH B
po¢eCCHOHATBHOMN
IEeATEeILHOCTHU IJISt
TEOPETUICCKOTO U
PKCIICPUMEHTAIBHOTO
HCCIIe TOBAHUS

KoutponsHas pabora
No5

Kaxnoe
MIPaBUIBHO
BBIITOJTHEHHOE
3a7aHue
OLICHUBAETCA B 3
6ayna. (30)

7.2.
OnpeneneHHbIi
MHTETpal.
OCHOBHBIC

[1K-17

3.3HaeT, Kak
HCITONIE30BAaTh
OCHOBHBIE METOIbI
€CTECTBCHHOHAYYHBIX

KonTponbHas padoTa
Ne6

3a nmpaBUIBHO
BBITIOJTHEHHBIE
TIepBbIC 2 3a1aHUS
— 1o 4 6amna, 3a




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Onucanne
3Taﬂbl HeOﬁX(:ﬂHMLle ){.]'lﬁ OIICHKH HokazaTeeii u
(l)opMHpOBaHI/lH (3yHbIo 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
. Iepeyenn ) u (waw) onkira OLEeHHBAHHS
No KOMIIETCHII NN (3_1 ...3.n JesATeJIbHOCTH, KOMIeTeHImii Ha
(Tema u3 qupMpreMb{,X ’ XapaKTepH3YIOIHUX ITANbI .
n/n o KOMIIeTeHIM i1 vY.1...¥Y.n Pa3IMYHBIX ITANAX HX
paGoueii ®roc BO ? (boprHpoBanus ¢dopmupoBanus,
IIpOI‘paMMbI fro H'l oo 'H'n) KOMIETCHINH B npouecceu ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOM
AUCHUILTIHHBI) IporpaMMBL ouenusanus (o 100-
(HammenoBanne 0aJIILHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
METO/TbI TMCLIUIIJINH B BEpHO
MHTETPUPOBAHUS. poeCCHOHATBHOM BBITTOJTHEHHBIC
['eomeTpuueckue eSITETbHOCTH IS OCTaJIbHBIC
[IPIIIOXKEHUS TEOPETUUECKOTO U 3a1aHus— 1o 3
OIIPEECIIEHHOTO PKCIIEPUMEHTAIILHOIO Oamna. (20)
MHTEerpana. MCCIIeIOBAHUS
V.YMeeT ucnoab30BaTh
OCHOBHBIE METO/IbI
€CTECTBEHHOHAYYHBIX
IMCUUTIINH B
Mpo¢eCCHOHATBHOM
NesITETbHOCTH JJIS
TEOPETUUECKOT0 U
PKCIIEPUMEHTAIBHOTO
HCCIIeJOBAHUS
H.Bnaneetr HaBbIKaMu
MCTI0JIb30BAHUS
OCHOBHBIX METOJOB
€CTECTBEHHOHAYYHBIX
IMCUUTIINH B
po¢eCCHOHATBHOM
NIeATeTLHOCTH JJISt
TEOPETUUECKOIO U
PKCIIEPUMEHTAIBHOTO
MCCIIeTOBAHUS
3.3HaeT, Kak
HCIIOJIb30BaTh
COOTBETCTBYIOLLUN
MaTeMaTHUEeCKUI
arnmnapar u
MHCTPYMEHTAJIbHbIE
CpelCcTBa A
00paboTKH, aHAIIN3a 1
CHCTEeMaTH3alu1
WH(pOPMAIIUH 110 TEME 3a npaBUIbHO
MCCIIeJOBAHUS BBITTOJTHECHHBIC
V.YMeeT ucnosab30BaTh IepBOE U BTOPOE
9. OyHKIMH COOTBeTCTByIOHlE/II/I KoHTpostbHas paboTa 3aaHus — 110 5
10 [HEeCKOMBKUX TIK-18 MaTeMaTHYECKHI No7 0asoB, 3a
[epEMEHHBIX. arnapar u MPaBUIIbHO
MHCTPYMEHTAIbHEBIE BBITIOJTHEHHOE

cpelcTBa AJIs
00paboOTKH, aHAIN3a 1
CcHCTEMAaTH3aIUN
WH(POPMAIIUH 110 TEME
CCIICJOBAHUS
H.BnaneeT HaBEIKaMH
MCII0JIb30BAHUS
COOTBETCTBYIOIIIETO
MaTEMaTHYECKOTO
arnmapara u
MHCTPYMEHTAIbHBIX

TpeThe 3a1aHHe —
10 Gasos. (20)




Kom‘pom,m,le 3aJaHUA WIH
HHbIC MaTepHaJbl,

HeoGX0HMBbIE /LISl OLHeHKH Onncanme
dranst 3HaHUI, yMeHMii, HABBIKOB nokasateueii n
9 9
q)opanOBamin Mepeuens (BYHabrI: w (1) ombira KpUTepHeB
N KOMIICTCHIUH 3.1...3 JesTeTbHOCTH OUCHHBATHS
[ ¢opmupyembIx ( d...0.n, K KOMIIeTeHIHil Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
H/II o KOMIIeTeHII UM Y.l .. .Y.n dopmupoBaHus Pa3JIMYHBIX 3Tanax ux
paGoueii ? PMHPC dopmupoBanus
no ®I'OC BO H.1...H KOMIIeTeHIHii B Tipoiecce i
NPOrpaMMblI 1...H.n) .| onmcanme mKkan
0CBOEHHSI 00pa30BaTeILHOM onennsanus (no 100-
JMCUUITHHBI) nporpamMMel u

0aJIILHOI 1IKaJIe)
(HaumenoBanue

OLIECHOYHOI0 CPEACTBA)

CpPENCTB ISt
00pabOTKH, aHATH3a U
CHCTEeMAaTH3aI[UH
MH(OpMAIIUH 110 TEME
MCCIIeIOBAHMS

HToro 100

6.2. [IpomMe:KyTOYHBIH KOHTPOJIb (3a4eT, IK3aMeH)

PaGounm yuyeOHBIM IU1aHOM npeaycMoTpeH 3auet B cemectpe 11.
BOITPOCHI J1J151 ITIPOBEPKU 3HAHMIA:

1-it Bompoc Owirera (36 GamwtoB), BuI Bompoca: Tect/mpoBepka 3Hanuid. Kpurepwmii: Kaxmoe
NPaBUJIBHO BBIOJHEHHOE 33JJaHKE OLICHUBACTCs B 3 Oasuia.

Komnerennusi: OIIK-3 cnocodHocTh padoTarth ¢ KOMIBIOTEPOM KaK CpPeACTBOM
ynpasJjieHusi uH(popmanuei, padorars ¢ HHpopManuen U3 pa3JINnYHbIX HCTOYHHKOB, B TOM
yHcIie B IJI00aJbHBIX KOMIIBIOTEPHBIX CETHAX

3nanue: 3HaeT, Kak padoTaTh ¢ KOMIIBIOTEPOM KakK CPEICTBOM YIpaBieHUs HH(popmarmei,
paborarb ¢ wuHpOpMAIMEN U3 PA3TUYHBIX HCTOYHHKOB, B TOM 4YHCJIE€ B TJI00aTbHBIX
KOMITBIOTEPHBIX CETAX

1. I[TpunokeHne TMHENHOM anredpbl B SKOHOMHKE

2. [IpunoxkeHue TEOPUH MOCIETOBATENFHOCTEH K (DUHAHCOBOM NEATEIBHOCTH

Komnerenuus: nK-17 CIOCOOHOCTH HCIO0JIb30BaTh OCHOBHBbIE MeTOAbI
€CTECTBEHHOHAYYHBIX /JUCHUIVIMH B  NPOQecCHOHAJIBbHOH  JAeATEeJbHOCTH IS
TEOPETHYECKOr0 M IKCIIEPHMMEHTATbHOI0 UCCJIe0BAHUS

3HaHue: 3HAeT, KaKk HCIOJb30BaTh OCHOBHBIE METOJAbl €CTECTBEHHOHAYYHBIX IUCIHUIUIMH B
npodecCHOHATBLHOM IeATENbHOCTH JUIS TEOPETUYECKOTO M SKCIIEPUMEHTAIBHOTO HCCIIEIOBAHUS
3. BeKTOpHO-MaTpH4HBIE ONEpAlMU: TPOU3BENACHHE MAaTPUIBl HAa BEKTOP KAaK JIMHEWHOE
npeoOpa3oBaHUE BEKTOPOB; €ro IpeJICTaBlIEHHE Yepe3 BEKTOPHI-CTOJIOLBI U BEKTOPHI-CTPOKU
MaTpPHIIbI

4. JlekapTOBO NPOU3BECHHE ABYX U O0JIee MHOXKECTB

5. 3aMKHYTBIE U OTKpBITHIE I1aphl B Rn

6. JIunelinple pyHKIMN ypaBHEHUS, HEPABEHCTBA U MPOCTEUIITNE MHOXKecTBa B R

7. Jlornueckasi CAMBOJIMKA

8. Meron nuckimouenus ['aycca

9. MuHOpBI U anreOpanvecKue JOTMOTHEHUS YIIEMEHTOB MaTPHUIIBI

10. Hammpapuasitoiiine KOCUHYChl BEKTOPOB

11. Hopma (myHa) BEKTOpA; pacCTOSTHUE MEXTY BeKTopaMu (ToukamMu B Rn)

12. O6patHast MaTpHIla, yCIOBUE €€ CYIIECTBOBAHUS U CIIOCO0 HAXOXKICHUS

13. OO6mme cuUCTEMBI JIMHEWHBIX aIreOpandecKuX YpaBHEHUH: YCIOBHE COBMECTHOCTH
OJTHOPOJTHBIX U HEOJHOPOIHBIX cucTeM (TeopeMa Kponekepa-Kanemim)



14. Orpann4eHHbIE YUCIOBBIE MHOKECTBA, MAKCUMYMbI, MUHUMYMBbI U TOYHBIE TPAHU YHCIOBBIX
MHO>KECTB

15. OgHOpOoIHBIE U HEOJHOPOIHBIE CUCTEMBI, PELIEHHS] CUCTEMbI, COBMECTHBIE U HECOBMECTHBIE
CUCTEMBI, OIpE/ICJICHHbIC U HEOIPEICTICHHBIE CUCTEMBI

16. Onpenenurens MaTpUllbl U €ro cBoiicTBa. OnpenennuTeny MaTpuLl 2-T0 U 3-T0 MOPSIIKOB

17. IlonsiTue n-mepHOTO BekTopa. JleicTBUs HaJl BEKTOpamMu

18. IloHsiTHE MaTpuUIlbl, BUJbl MATPHULL, ONIEPALIMHU HAJl MATPULIAMHU U UX CBOWCTBA

19. Tlonarue mHOkecTBa. CIOCOOBI ONMMCAHKS MHOKECTB U OTIepalliidi HaJl HUMU: O0beAMHEHHE,
IepeceYeHue, pa3HOCTh, JOIOJIHEHUE

20. IlpaBuna cpaBHEHHs BEKTOPOB: HYJIEBOM BEKTOpP, PABEHCTBO M HEPABEHCTBA MEXIY
BEKTOPAMM; HEOTpULATENIbHBIN OpTaHT Rn+. 'eomerpuueckast unrepnperanus B R2

21. IlpaBuio BBIYKMCICHUS ONPEASTUTENEH TPOU3BOJIBHOTO MOPSIKA

22. PaBeHctBo MHOXecTB. Ilycroe MHOecTBO. MHOXECTBO BCEX IOJAMHOXECTB JIaHHOTO
MHO>KECTBa

23. Panr marpuiibl, crnocoObl €ro HaXOXJICHHs, JUHEHHAas 3aBUCUMOCTh CTPOK (CTOJIOIIOB)
MaTpullbl CBOMCTBA paHra MaTpPHUIlbI

24. CBoiicTBa onpeaenuTenen

25. Cuctembl JIMHEHHBIX anreOpanvyeckux ypaBHEHUH C KBaJpaTHOW MmaTpuield. Pemienue B
MaTtpuaHOi hopme, npasmiio Kpamepa

26. CkansipHO€ IPOU3BEICHUE BEKTOPOB U €0 CBOMCTBA

27. CtanaapTHBINA 0a3UC U Pa3I0kKEHUE MPOU3BOILHOTO BEKTOpA 0 Oa3UCy

28. Yron Mex1y BEKTOpaMU; OPTOTOHAILHOCTh BEKTOPOB

Komnerennusi: I1IK-18 cnmoco0HOCTh MCIOJIB30BATH COOTBETCTBYIOIIMIT MaTeMaTH4eCKHil
annmapat ¥ MHCTPYMEHTAJ/IbHbIe CPeICTBA JJs 00padoTKHM, aHAIN3a W CHCTEeMAaTU3aAlUHU
HH(OpPMaLMH 110 TeMe HCCIeI0BAHUSA

3HaHue: 3HAeT, KaK MCIOJIb30BaTh COOTBETCTBYIOLIMM MaTeMAaTHYECKUMM anmapar |
MHCTPYMEHTAJIbHBIE CPEJCTBA Il 00pabOTKM, aHaJlM3a W CHCTEMaTU3allud MHPOpPMAIUHU IO
TEME UCCIIEA0BAHUS

29. Apudmernyeckue onepanuy HaJl HENPEPHIBHBIMU (PYHKIUSAMU

30. beckoHeuHO Maible W OECKOHEYHO OOJIBIIME MOCIENIOBATEIbHOCTH: ONPEACNCHUS M HX
OCHOBHBIE CBOWCTBA

31. beckoHeyHo Mainble U 6eckoHeuHO Oosble QyHKIUN. CBsA3b OECKOHEUHO MalbIX (PYHKIUH
¢ mpenenom ¢pyHkuu. CBOMCTBA U CpaBHEHUE OECKOHEYHO MaJIbIX (DYHKITHI

32. beckoHEUHBIE OTHOCTOPOHHHUE IIPEEIBI

33. I'padux ¢pyHKIMM U ypaBHEeHUE rpaduka GyHkuu. Crnocoos! 3aganus pyHKINN

34. Knaccudukanus GpyHkuni

35. MOHOTOHHBIE U OrpaHWYEHHBIE YHCIIOBBIE TMOcenoBaTelbHOCTH. OrmpeneneHus. CBs3b
MEXy HUMH

36. MoOHOTOHHBIE MOCIEAOBATENBHOCTH. OmnpenesieHue W MpPU3HAK CXOAUMOCTH. [IpuHiun
BJIO’KEHHBIX OTPE3KOB

37. HenpepbIBHOCTB Ha OTPE3KE U UHTEPBAJIE

38. HenpepbIBHOCTH CYNEepHO3UIIMN HETTPEPBIBHBIX (YHKIIUH

39. HenpepbIBHOCTh (DYHKLIMHU: OMpENETIeHHs] Ha S3bIKE SICUIIOH-JeNIbTa, B TEPMUHAX IMpezena
(GYHKLMU U Ha SI3BIKE MTOCTEeI0BATEIbHOCTEN; X AIKBUBAIIEHTHOCTD

40. HenpepbIBHOCTH 3JIeMEHTApHBIX QYHKIUH

41. O1HOCTOPOHHUE MPEJIENIbl U UX CBS3b C MPeieIoM (PYHKIUU B TOUKE

42. OcHOBHbBIE CBOWMCTBAa HEMPEPBHIBHBIX (PYHKIMH: YCTOMYMBOCTh 3HAKA; MPOXOXKJIECHUE uYepe3
HYJIb; IPOMEXYTOYHBIE 3HAaUECHUs (HENPEPhIBHOCTh 00pa3a); OrpaHUUEHHOCTh U CYILIECTBOBAHUE
MaKkCUMyMa i MUHUMYyMa Ha oTpe3ke (Teopembl Beliepmirpacca).

43. TTonsiTe MaKCUMyMa, MUHUMYMa U TOYHBIX BEpXHEH U HIDKHEH rpaHel (yHKIuu

44. ITonsATus coXHOU U 00paTHOM QyHKITUN

45. Ilpenen apudMeTHUECKHUX OTNepariii HaJ GYHKIMSIME ¢ 0011ei 00JIacThIO OTMpeIeIIeHuUs



46. Ilpenen (QyHKIMM B TOUYKE: ONpEAETICHHE Mpeaesia Ha A3bIKe MOCeN0BaTeIbHOCTEH U Ha
A3BIKE SICUIIOH-/IETIbTA, UX SKBUBAJICHTHOCTD; MIOHATHE Mpezesia Ha 0eCKOHEUHOCTH

47. IlpenenbHbli Iepexo]] B HepaBeHCTBaxX. [1epBrlii 1 BTOpOil 3ameuaTesbHbIE IPEEIIbl

48. IlpunoxkeHus MOCIENOBATEIBHOCTEM B 5SKOHOMHKE. IIpocTbie HpPOLEHTHI; CIIOXKHBIE
MPOLIEHTHI C OJTHOKPATHBIM, MHOTOKPAaTHBIM M HETIPEPHIBHBIM HAYNCIICHUEM

49. CBoiicTBa CXOASIIMXCS MOCIEN0BATEIBHOCTEN: €JUHCTBEHHOCTD MpeJena; OrPaHUYEHHOCTD;
apru(dMeTHUECKUE ONepaliy; MPeaeIbHbINA epexo/1 B HEpaBEHCTBAX

50. CBs3b cxoI1IMXCA MOCIEA0BATEIBHOCTEN ¢ 0ECKOHEYHO MaJIbIMU M1OCJIEI0BATEIbHOCTSMHU
51. Cxopsmmecs nocneaoBaresbHOCTU. [Ipeen 4ncioBoit mociie10BaTeIbHOCTH

52. Teopema o CyIIECTBOBAaHMH M HETIPEPHIBHOCTH 0OPAaTHON (DYHKITHH

53. Touku pa3pbiBa GYHKIUHU U UX KIaccuuKanums

54. Yucno Ditnepa. Anredpandeckoe 10Ka3aTeIbCTBO

55. UYwucnoBas mocnenoBaTensHOCTh. OmpezneneHue; crnocoObl 3amaHus apudmMeTrHueckue
nerctBust OrpaHUYEHHbIE U HEOIPAaHUYEHHBIE YUCIIOBBIE ITOCIEA0BATEIbHOCTU

56. Hucnossie (CKansipHbIe) QYHKIIMHA OJHON MEPEMEHHOHN KaK 0TOOpakeHHUs MOJAMHOXKecTBa R B
R OGnacte onpeneneHuss 1 MHOXKECTBA 3HAUEHUH; MPUMEPHI U3 SKOHOMUYECKOU TEOpUHr

THUITOBBIE 3AJIAHHWS J1J151 IIPOBEPKM YMEHUI:

2-i1 Bompoc Ouiera (24 OGamioB), BuA Bompoca: 3ananue Ha ymeHue. Kpurepwmii: Kaxnoe
IIPABUJIBHO BBIIIOJIHEHHOE 3a/l1aHueE OlleHUBaeTcs B 12 0amos.

Komnerennusi: OIIK-3 cnoco0HocTh padoTarth ¢ KOMIBIOTEPOM KaK CpPeACTBOM
ynpagsjienuss ungopmaiueii, padorarsb ¢ nHpopManueld U3 pa3INYHbIX HCTOYHUKOB, B TOM
4yuciie B IJ100aJIbHBIX KOMIIBIOTEPHBIX CETSIX

YMmenue: Ymeer paboTarh ¢ KOMIBIOTEPOM KaK CpPEICTBOM YIIPABJICHHUS HWHQOPMAIUCH,
pabotath c wuHpOpManMel U3 Pa3NUYHBIX HCTOYHMKOB, B TOM YHCJIE€ B TJIO0ATBHBIX
KOMITHIOTEPHBIX CETIX

3agada Ne 1. 3amanre Ha COCTAaBICHUE MAaTEMAaTHUSCKOM MOJICIIN U €€ HCCIISI0BaHNE
KoMmnerennus: IIK-17 CIIOCOOHOCTD HCII0JIb30BATh OCHOBHbIE METOAbI
€CTECTBEHHOHAYYHbIX /JUCHUIVIMH B  NPOQecCHOHAJIBbHOH  JAeATEeJbHOCTH IS
TEOPEeTUYECKOr0 U IKCIEPUMEHTAIBHOI0 UCCJIeI0BAHUS

VYMenne: YMeer HCHOJb30BaTh OCHOBHBIE METO/bl €CTECTBEHHOHAYYHBIX JAMCIUIUIMH B
PO ECCHOHAIBHON JEATENHHOCTH JIJISl TEOPETUUYECKOTO U IKCTIEPUMEHTAIBHOTO UCCIEA0OBAHUS
3amaua Ne 2. 3ajaHue Ha BBINOJHEHUE ONEpalUid HAJl MHOXKECTBAMHM U PELIEHUE MATPUUYHOIO
ypaBHEHUS

Kommnerennusi: ITK-18 cnmoco0HOCTH MCIOJB30BATH COOTBETCTBYIOINMIT MaTeMaTH4eCKHIl
annmapatr ¥ MHCTPYMeHTAJIbHbIE CpPeACTBAa JJsi 00padoTKHU, aHAIM3a M CUCTeMaTHU3ALMU
uHopManuu Mo TeMe UccJIeI0BaAHUSA

YMenne: YMeeT  HWCMOib30BaTh  COOTBETCTBYIOIIMM ~ MaTEeMaTHYECKWW  ammapar u
WHCTPYMEHTAIbHBIE CPENCTBA IJIsi 0OpabOTKH, aHAM3a W CHCTeMaTH3allud WHQPOPMAIUH IO
TeME UCCICI0BAHUS

3anmaga Ne 3. 3amanue Ha BRIIOJTHEHUE (PUHAHCOBBIX PacueTOB

TUITIOBBIE 3ATAHIA JUTA ITPOBEPKH HABBIKOB:

3-it Bompoc Owmiera (40 OamnoB), BUI Bompoca: 3amaHue Ha HaBbIkA. Kputepmit: Kaxkmoe
NPaBUIBHO BBHIMIOJHEHHOE 33JjaHKe olleHuBaercs B 20 6asuios.

Komnerennusi: OIIK-3 cnmoco0HOCT, PpadoTaTh ¢ KOMIBIOTEPOM KaK CPeICTBOM
ynpasJjieHusi uH(popmanueii, padorars ¢ HHpopManuen U3 pa3INnYHbIX HCTOYHUKOB, B TOM
YHCIIe B IVI00aJIbHBIX KOMIIBIOTEPHBIX CETAX



HaBpik: Bmageer HaBbikamMu paboTaThl €  KOMIOBIOTEPOM KaK CPEICTBOM  YIIPaBIICHUS
nH(popmanen, HaBbIKaMH padoTaThl ¢ HHGOPMAITUEH U3 PA3TNYHBIX UCTOYHUKOB, B TOM YHCJIE B
I00ATBHBIX KOMIIBIOTEPHBIX CETIX

3amanne Ne 1. 3amanue Ha MCCIEOBAaHUE W PEIICHHE CHUCTEMbl JIMHEHHBIX alreOpandecKux
ypaBHEHUI

KomMnerenmusa: IK-17 CIIOCOOHOCTD HCIO0JL30BATH OCHOBHEIE METObI
€CTECTBEHHOHAYYHBIX JMCUMIUIMH B  NPO(ecCHOHAJBHON  JeATeJbHOCTH  JIJIf
TEOPETHYECKOI0 U IKCIIEPUMEHTAIBHOI0 UCCJIeI0BAHMS

HaBpik: Biameer HaBbIKaMH HCIOJB30BaHUSI OCHOBHBIX METOJIOB €CTECTBEHHOHAYYHBIX
JTUCIUTIIMH B MPOPECCUOHATBHONU ACSITEIBPHOCTH I TEOPETUUYECKOTO U IKCIEPHUMEHTAIBHOTO
HCCIICAOBAHUS

3aganue Neo 2. 3ajmaHre Ha BBINOJHEHUE ONEpalydid HaJl MaTpUllaMd W BBIYUCIICHUE
ONpeIeTUTEINS

Komnerennusi: IIK-18 cnoco0HOCTH MCIOJIB30BATH COOTBETCTBYKOIIMH MaTeMaTH4eCKHU
annmapat ¥ MHCTPYMeHTAJIbHbIE CpPeACTBa JJsi 00padoTKH, aHAIM3Aa M CUCTEeMaTHU3ALMU
uHopManuu Mo TeMe NccaeI0BaHusT

HaBpik: Bnageer HaBbIKaMU KCIIOIB30BaHUSI COOTBETCTBYIOIIEIO MaTEMAaTHUECKOTO anmapara u
WHCTPYMEHTAIBHBIX CPEJICTB /U1 00pabOTKH, aHaIN3a U CUCTeMATU3ali UHPOPMAIIUH 110 TEME
HCCIICAOBAHUS

3aganue Ne 3. 3ajaHue Ha BBIYMCIICHUE TMpeliesia IMOCISAOBATEIbHOCTH M MCCIEJ0BaHUE
(YHKIIMM HA HETIPEPHIBHOCTH

OBPA3EIL] BUJIETA

MUHHUCTEPCTBO HAYKU H BBICIIErO 00Pa30BaHUs
Poccuiickoit ®denepanun
®deepanbHOE FOCYIaPCTBEHHOE GI0KETHOR uH(pOpMaTHKa
o6pasoBaTeNbHOE YUpexKIeHHE [Tpoduis - Ludposas s3xoHOMUKa
N BBICILIET0 06pasoBanus . Kadenpa maremaTnyecknx METOJ0B U
«BAUKAJIBCKHUU I'OCYJIAPCTBEHHBIAN o
U(PPOBBIX TEXHOJIOTHIA

YHUBEPCUTET»
((I)FBOY BO «Bry») ﬂI/ICHI/IHJH/IHa - Marematuka

Hanpagnenue - 38.03.05 busnec-

BUJIET Ne 1

1. Tect (36 GamoB).

2. 3ajanue Ha BHIMIOJTHEHUE (PUHAHCOBBIX pacyeToB (24 6aiioB).

3. 3aaHue Ha McClIeJOBaHUE U PEIICHHE CUCTEMBbI JIMHEHHBIX alnredpandyeckux
ypaBHeHuit (40 6amioB).

CocraBurenb H.B. Aatununa

3aBemyronuit kKadeapoi A.B. Poguonos

PaGounM y4yeOHBIM IUIAHOM NPEeAyCMOTPEH JK3aMeH B cemectpe 12.
BOITPOCHI J1J151 ITIPOBEPKU 3HAHUI:

1-i1 Bonpoc Ounera (36 GamwioB), BuJ Bompoca: Tect/mpoBepka 3Hanuil. Kpurepwmii: Kaxnoe
NPaBIJIBHO BBHIIIOJHEHHOE 33/1aHHE OLICHUBAeTCs B 3 Oasuia.



Kommnerennusi: OIIK-3 cnmoco0HOCTh padoTraTh ¢ KOMIBIOTEPOM KaK CpPeIcTBOM
ynpasJieHusi uHpopManueid, padoraTh ¢ MHpOpPMaIUeld U3 Pa3JINYHbIX HCTOYHUKOB, B TOM
YyHcIIe B IJI00aJbHBIX KOMIIBIOTEPHBIX CETAX

3HaHue: 3HaeT, Kak padoTaTh C KOMIIBIOTEPOM KaK CpEJICTBOM YIpaBlieHUs HHdopMmarueil,
pabotate ¢ WHpOpPMALMEH W3 pPa3TUYHBIX HCTOYHHUKOB, B TOM 4YHCIE€ B TJIOOAJIBHBIX
KOMITBIOTEPHBIX CETSIX

1. Ilpunoxenune nudhepeHInanTbHOro UCUUCICHUS PYHKIUH K SKOHOMHKE

2. IlpunoxeHne UHTErpajlbHOTO UCUUCIIEHUS (PYHKIIUM OJHOM NepeMEHHON K 5KOHOMUKE
Komnerenuus: K-17 CIOCOOHOCTH HCI0JIb30BATh OCHOBHbIE METO/bI
€CTeCTBEHHOHAYYHbIX  JUCHMIUIMH B  NPO(eCCHOHAIBbHON  JeATeJbHOCTH  JJIs
TeOPeTHYeCKOro M IKCIEPUMEHTAIbHOI0 UCCJIeI0BAHNUS

3HaHue: 3HaeT, KaK HCIOJIb30BaTh OCHOBHBIE METOJbl €CTECTBEHHOHAYUHBIX IUCLMIUIMH B
npodeCCHOHATBLHOM NEATENTFHOCTH ISl TEOPETUYECKOTO M SKCIIEPUMEHTAIBHOTO HCCIIEIOBAHUS
3. duddepenuupoBanre napaMeTpHUUECKH 3aJaHHBIX U HESIBHO 3aJJaHHBIX (PYHKLUH

4. Ucnons3oBanne muddepenimana GyHKIUN UIST TPUOIMKCHHOTO BBIYHCICHUS 3HAYCHUS
byHKIIUN

5. MeTon 3aMeHbI IEPEMEHHON B HEOIPEACIICHHOM UHTETpaje

6. MeToJ1 MIHTErpUPOBaHUS 10 YACTAM B HEONPE/IETICHHOM UHTErpaje

7. Meton norapupmudeckoro nuddepeHupoBanus i MOKa3aTeIbHO-CTEICHHOW (QYHKIIUU U
CTENEeHHON (PYHKLHU C TPOU3BOJILHBIM BEIIECTBEHHBIM I10Ka3aTelIeM

8. HeoOxomumoe U J0CTaTOYHOE YCIOBHE JIOKATBHOTO dKCTpeMyMa 1-To mopsiika Ha HHTEpBaJe.
JIOCTaTOYHbIE ycI0BUA 2-r0 nopsika. [IpaBuio noucka riodaibHOro 3KCTpeMyMa Ha OTpe3Ke

9. HeoOxoauMoe U TIOCTaTOYHOE YCIOBHE MOHOTOHHOCTH M CTPOTOW MOHOTOHHOCTH (DYyHKIIUU
Ha MHTEpBaJje

10. Heo6xoaumble 1 IOCTaTOUHbIE YCIOBUS BBITYKJIOCTH U BOTHYTOCTH (PYHKIIMU HA HHTEpBaJie
11. HenocpencTBeHHOE NHTETPUPOBAHUE

12. Onpenenenue BBIMYKIOW U BOTHYTON (YHKIMI Ha HHTEpBaJe

13. Onpenenenue quddepennnana GyHKIMU B TOUKE, €0 FT€OMETPUUYECKUNA CMBICI

14.  Omnpenenenne  auddepeHuupyemMord  QyHKIIMM B TOYKE.  CBSI3b  MEKIY
T GepeHIIMPYEMOCTIO U HEMTPEPBIBHOCTHIO (DYHKIIMU B TOUKE

15. Onpenenenue HeONPeAEIEHHOTO HHTErpalia, €ro CBONCTBRA

16. Onpenenenue neppooOpa3Hoil PyHKIMK U ee CBOMcTBa

17. Onpenenenue mMpou3BOAHONW (YHKIIMU B TOUYKE, €€ T€OMETPUUYECKUM CMBICI. YpaBHEHUE
KacaTeJIbHOU K rpaguky QyHKINUN

18. Omnpenenenne Touku nepernda. HeoOXxomaumble W TOCTaTOUHBIE YCIOBUS CYIECTBOBAHUS
TOYKHU nepernda

19. OnpeneneHHblil HHTETpaNl Kak MpeJesl MHTETpaJIbHON CyMMBI, €ro CBOMCTBa

20. OCHOBHBIE METO/IbI HHTETPUPOBAHMS

21. Ilonsarue auddepeHnnanoB BHICIINX MOPSIAKOB

22. IloHATHE IPON3BOAHBIX BBICIIMX IOPSAIKOB

23. IlonaTus HessBHOM QpyHKIMU U QYHKIUH, 3a1aHHOM MapaMeTpu4ecKu

24. TlpaBuna nudhepeHIupoBaHU CYMMBI, pa3HOCTH, IIPOU3BEIEHUS U YACTHOTO (DYHKIIHIA

25. CBOMCTBO MHBAPHAHTHOCTH (OpMBI MepBoro auddepeHnuana

26. Tabauia OCHOBHBIX HHTETPAJIOB

27. Teopema ®@epma, Pois, Jlarpanxka, Komm n ux reomerpudeckas HHTEpIpeTaus

28. Teopemsl o tudhepeHuInpoBaHUHN 00PATHON, CIIOKHON (HYHKIIUH.

29. ®opMynbsl  NPOU3BOJHOW  TMOCTOSAHHOM,  CTENEHHOW, TPUTOHOMETPUYECKUX U
JorapupMUUecKuX (QyHKIHHA

30. ®opmMyIbl MPOU3BOAHBIX ITOKA3aTEILHON U OOPATHBIX TPUTOHOMETPUUECKUX (PYHKIIMHA
Komnerennusi: ITIK-18 cnmoco0HOCTH MCIOJIB30BATH COOTBETCTBYIOIIMIT MaTeMaTH4eCKHil
annapat ¥ MHCTPYMEHTAJbHbIE cpelcTBAa A1 00pa00oTKHM, aHAIM3Aa M CHCTEeMaTH3ALUH
HH(OPMaLNH 110 TeMe HCCIeI0BAHUSA



3Hanue: 3HAeT, KaK WCIOJb30BaThb COOTBETCTBYIOIIMNA MAaTeMaTHMUYECKUN ammapar u
WHCTPYMEHTAJIbHBIE CPEJICTBA JUIsi 00pabOTKH, aHauW3a W CUCTEMAaTH3aIuu WHQGOPMAIMH T10
TEME UCCIIEA0BAHUS

31. Merox 3ameHBl MEPEMEHHONM U METOJ HHTETPUPOBAHUS IO YACTSIM B OINpEACTICHHOM
uHTerpaiie. CBsi3p HEOIIPEIETIEHHOTO U OIIPEIETIEHHOI'O HHTETPaJIOB

32. Meto napajuiebHbIX CEYEHUMN ISl TOCTPOCHUS MOBEPXHOCTEH BTOpOro nopsiaka Jlunuu
YPOBHS ¥ IOBEPXHOCTH YPOBHS

33. Heobxoaumoe u [O0CTaTOYHOE YCJIOBUS 0€3yCcIOBHOIO OJKCTpeMyMa (YHKIUU JBYX
NIEPEMEHHBIX

34. HeoOxoaumoe yCiIoBHE HHTETpUpyeMocTH. Kputepuit ”HTerpupyeMocTu

35. Onpenenenne auddepeHnnana BEICIINX TOPSIIKOB (YHKIUH MHOTUX MEPEMEHHBIX

36. Ompenenenue HecoOCTBeHHbIX MHTerpayioB | m II poma. CxogmmMocTh HECOOCTBEHHBIX
UHTETPaJIoB

37. OnpexneneHue 4acTHOTO U NoJHOTO nudepeHranoB GyHKIIMH MHOTUX TIEPEMEHHBIX

38. OnpeneneHre 4aCTHOW MPOU3BOIHON TIEPBOTO MOPsAKA (PYHKIIMH MHOTHX TIEPEMEHHBIX

39. OmpezneneHue YaCTHBIX TMPOU3BOAHBIX BBICHIUX TOPSAKOB. TeopemMa O paBEHCTBE
CMEIIIaHHbIX YaCTHBIX ITPOU3BOJIHBIX BTOPOTO MOPsIIKa

40. Onpenenenre YMCIOBON (QYHKIIUU N TEPEMEHHBIX. DKOHOMHYECKAsk UHTEPIPETAIIHs

41. OnpeneneHust TPOU3BOJHON O HAMPABICHUIO U TPaAUEHTa (YHKIIMA MHOTHX ITEPEMEHHBIX.
Teopema 006 ux cBs3H

42. OCHOBHBIE METO/bI UHTETPUPOBAHUS B ONPEACICHHOM UHTErpalie U UX CyTh

43. Ilpu3HaKu CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB

44. Teopema O CpeTHEM.

45. ®opmyna HeroTona-JleitOnuna

THUITOBBIE 3AJIAHHWS J1J151 IIPOBEPKH YMEHUI:

2-i1 Bonpoc Ounera (24 OamnoB), BUJ Bompoca: 3agaHue Ha ymenue. Kputepuil: IIpaBunbHO
BBIIIOJIHEHHOE 3aJ[laHN€e OLICHMUBAeTCA B 24 Oasnia.

Kommnerennusi: OIIK-3 cnoco0HOCT, padoTrarh ¢ KOMIBIOTEPOM KaK CpPeICTBOM
ynpasJjieHusi uH(opmanueii, padorath ¢ HHpopManuel U3 pa3THYHbIX HCTOYHMKOB, B TOM
YHCcIIe B IVI00AJbHBIX KOMIIBIOTEPHBIX CETAX

YMmenue: Ymeer paboTath ¢ KOMIIBIOTEPOM KaK CpEICTBOM YIpaBlIeHHsS HHQOpMaluen,
pabotath ¢ HHpOpPMaLME W3 pa3IUYHBIX HCTOYHHMKOB, B TOM YHCIE B TIJI0OAJIBHBIX
KOMIIBIOTEPHBIX CETAX

3agaua Ne 1. 3ajanue Ha HaXOXJEHHE MPEAETbHBIX XapaKTEPUCTUK (YHKIMHA 3KOHOMUYECKOTO
aHaiusa

Kommnerenunus: IIK-17 CIIOCOOHOCTH HCIO0Jb30BATh OCHOBHDBIE METO/bI
€CTeCTBEHHOHAYYHbIX  JUCHUIUVIMH B  NpodecCHOHATBHONW  JeSTeJIbHOCTH  UIA
TEOPEeTHYECKOr0 M IKCIIEPHUMEHTAJIbHOI0 MCCIIe10BAHUS

YMenue: YMeeT UCHONB30BaTh OCHOBHBIE METOJbl €CTECTBEHHOHAYYHBIX JUCLHMIUIUH B
npo¢eCCHOHATBLHOM 1eATENbHOCTH ISl TEOPETUYECKOTO M IKCIIEPUMEHTAIBLHOTO UCCIIEeIOBAHNUS
3amaua Ne 2. 3a1anre Ha BBIYUCIICHHUE TUIOIIAIN TIOCKOH (QUTYPHI

Komnerennusi: ITK-18 cnmoco0HOCTh MCIOJIB30BATH COOTBETCTBYIOIIMIT MaTeMaTH4eCKHil
annmapat ¥ MHCTPYMEHTAJIbHble CpeACTBa AJsl 00padoTKHM, aHAIU3a U CHCTEMATHU3ALUM
HH(}OPMaLNH 110 TeMe HCCIeI0BAHUSA

YMenue: VYmeer  HUCIONB30BaThb  COOTBETCTBYIOIIMHA  MaTeMaTHUeCKUH  ammapar U
UHCTPYMEHTAJIbHBIE CPEACTBa A 00pabOTKH, aHaIM3a W CUCTEMAaTHU3alUU WH(POpMAlUU IO
TEM€ UCCIIeI0BAaHUS

3amaua Ne 3. 3agaHue Ha MOCTPOCHHE JIMHUHN YPOBHS (QYHKIMH S5KOHOMUYECKOTO aHAIHU3a

TUITOBBIE 3ATAHIA JUTA ITPOBEPKH HABBIKOB:



3-ii Bompoc Ounera (40 OGamioB), BUA Bompoca: 3amaHue Ha HaBblku. Kputepuii: Kaxmoe
NPaBUJIBHO BBIOJHEHHOE 33aJ]aHKe olleHuBaeTcst B 20 0auios.

Komnerennusi: OIIK-3 cnoco0HocTh padoTarth ¢ KOMIBIOTEPOM KaK CpPeaCTBOM
ynpasJieHusi uHpopMmanueid, padorarh ¢ MH(pOpPMaIHeld U3 Pa3JINYHbIX HCTOYHUKOB, B TOM
4yucie B 1J100aJ1bHBIX KOMIIBIOTEPHBIX CETAX

HaBpik: Brageer HaBblkamMu paboTaThl ¢ KOMIBIOTEPOM KaK CpPEJICTBOM  YIIpaBJICHUS
uH(popMaliei, HaBplkaMu paboTaTel ¢ UHpOpPMAaNHEl U3 Pa3IMYHBIX UCTOYHUKOB, B TOM YHCJIC B
100aTbHBIX KOMITBIOTEPHBIX CETSIX

3amanue Ne 1. 3ajanue Ha HAXOXKJIECHUE TPOU3BOIHBIX BBICIIUX MOPSJIKOB M HA UCCIIEOBAaHUE HA
CXOJIMMOCTh HECOOCTBEHHOTO MHTETpaia GyHKIIUN OJHON MTePEMEHHOM

KoMmnerennus: IIK-17 CIIOCOOHOCTD HCII0JIb30BATh OCHOBHBIE METOAbI
€CTeCTBEHHOHAYYHbIX JUCHMIVIMH B  NPO(eCcCHOHANBHON  JAesiTeJIbHOCTH s
TEOPEeTUYECKOI0 U IKCIEPUMEHTAIBHOI0 UCCJIeI0BAHUS

Hapbik: Biiageer HaBbpIkKaMu HCHOJB30BaHUS OCHOBHBIX METOJIOB €CTECTBEHHOHAYYHBIX
JUCITUTUIMH B TTPO(ECCHOHATLHOM JCITEILHOCTH ISl TEOPETHIECKOTO M AKCIEPUMEHTAIHHOTO
HCCIICTIOBAHUS

3amanue Ne 2. 3amanue Ha nuddepeHIMpoBaHNEe W HAXOXKJICHUE TOUYEK IMepernda U MHTEPBAIOB
BBIMYKJIOCTU-BOTHYTOCTH (DYHKIIMH OJHON EPEeMEHHOM

Komnerennusi: IIK-18 cnoco6HOCTh MCMOIb30BATHL COOTBETCTBYIOIIMH MaTeMaTH4eCKH
annmapatr ¥ MHCTPYMEHTAJbHbIE CpPeACTBa JJsi 00padOTKH, aHAIM3A M CHCTEeMATH3ALHMU
uHGopManuu N0 TeMe UccjieI0BaHUs

HaBrik: Bnageer HaBbIkaMH MCIIOJIb30BaHUS COOTBETCTBYIOIIETO MAaTEMAaTHYECKOrO arapara u
WHCTPYMECHTAILHBIX CPEIICTB JUISI 00pa0OTKH, aHATM3a U CUCTEMATHU3AINHI HHPOPMAIIHH 110 TEME
HCCIICTOBAHUS

3amanue Ne 3. 3anaHue Ha HaxoXkJeHHE O€3yCJIOBHOIO 3KCTpEMyMa M IEPBOIO M BTOPOTO
g depeHIanos GyHKIUN ABYX MEPEMEHHbBIX

OBPA3EIL] BUJIETA

MI/IHI/ICTepCTBO HAYKH U BBICIICTO 06pa30BaHI/I$[

A Hanpagnenue - 38.03.05 busnec-
Poccuiickoit ®enepanun

denepanbHOE TOCYJAPCTBEHHOE OOIKETHOE I/IH(bOpMaTI/IKa
00pa30BaTENBHOE YUPEKIEHHE [Tpoduns - [ludpoBas SKOHOMHKA
_ BHICIICTO 00pasoBaHIi . Kadenpa marematnyeckux METOJ0B U
«BAUKAJIBCKHUU I'OCYJIAPCTBEHHBIAN o
VHABEPCHTET U(PPOBBIX TEXHOJIOT U
((I)FEOy BO «Ery») I[I/ICHI/IHJH/IHEI - Marematuka

9K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Tect (36 GamioB).

2. 3ajjaHue Ha IOCTPOCHHE JTUHUHN YPOBHS (PYHKIMH S9KOHOMUYECKOTO aHanu3a (24
OaLIoB).

3. 3aiaHue Ha HaXO0XK/IEHUE MTPOU3BOIHBIX BBICIIMX MOPSAIKOB U Ha MCCIIEJOBAaHUE HA
CXOJIMMOCTh HECOOCTBEHHOTO MHTETpajia (yHKIIMU OTHOM niepeMeHHol (40 6amioB).

CocTaBuUTENb H.B. Autununa

3aBenyrouui kapeapoi A.B. Ponuonos




7. IlepeyeHb OCHOBHOM 1 I0NIOJHUTEIbHON y4eOHOMH JINTepaTypbl, HEOOXOAUMOI 1JIA
OCBOEHMS TUCHUIIMHBI (MOXYJIs1)

a) OCHOBHAs JIMTepaTrypa:

1. Cunopenko I'. B. JIunetinas anrebpa u TMHEHHBIE S)KOHOMUYECKHE MOJIeTH. yueb. mocooue/ .
B. Cunopenko.- Upkyrck: U3n-so BI'YOII, 2009.-180 c.

2. Jlpixta B. A. Jluneitnas anreOpa u SKOHOMHYECKHE MojenH. y4ued. mocooue/ B. A. [IpixTa.-
Wpkytck: U3n-Bo UTDA, 1997.-232 c.

3. lllunaver B. C. MaremaTudeckuii aHanus. y4ed. nmocodue mis By3os/ B. C. Illunayes.- M.:
Bricmr. mik., 2001.-176 c.

4. Huxudoposa WM. A., Ilepcrsakmna H. II. Marematudeckuid aHaimu3. Kypc JICKIIHM.
Onexrponnsblii pecype/ Y. A. Hukudoposa, H. I1. Illepcrsnkuna.- Upkyrck: M3a-Bo BI'YIII,
2015.-97 c.

5. bensix T.U., Bypaykosckas A.B. UnTerpanpHoe ucuncienue GyHKINU OJTHOW MEpeMEHHON U
€ro MpujioKeHus B 3koHoMuke.- Upkyrck: U3n-so BI'YIII, 2013.- 500 c.

6. benpix T.U., Bypaykosckas A.B. Maremaruka B skoHomuke. Yacts [X. JIunelinas anreOpa u
3JIEMEHTBI aHAIMTUYECKOU reomeTpun.- M3a-Bo BI'Y, 2018.- 105 c.

7. AxmerranueBa B.P. Maremarnka. JluHeiinas anreOpa [DNEKTpOHHEIA pecypc] : ydeOHOE
nocodue / B.P. Axwmetraauesa, JI.P. TIamgyramnosa, M.M. TangyrauHoB. — DIEKTPOH.
TEKCTOBEIC JJaHHBIC. — M. : POCCUICKHI roCyIapCTBECHHBIN YHUBEPCUTET npaBocyaus, 2017, —
60 c. — 978-5-93916-552-5. — Pexxum goctyna: http://www.iprbookshop.ru/65863.html

8. banabdaesa H.II. MaremaTuueckuii aHajin3. OyHKIMH MHOTHMX IEPEMEHHEIX [DJICKTPOHHBIN
pecypce] : yuebnoe nmocodue / H.I1. bagadaesa, E.A. DHOOM. — DJIEKTPOH. TEKCTOBBIE JaHHEIE.
— Camapa: IToBOJDKCKHN TOCYIapCTBEHHBIN YHUBEPCUTET TEIEKOMMYHHUKAIINI U MHPOPMATHKH,
2015. — 119 ¢. — 2227-8397. — Pexxum goctyna: http:// www.iprbookshop.ru/71852.html

9. Marasunnukos JI.M. Beiciiiasg maremaTuka. JuddepeHnnanbHoe MCUNCICHNE [ DISKTPOHHBIN

pecypc] : yuebHoe mocobue / JI.M. Marasuaaukos, A.JI. MarasuHHUKOB. — DJIEKTPOH.
TEKCTOBBIE JJaHHBIE. — ToMcK: TOMCKHUI TOCYIapCTBEHHBIN VHUBEPCUTET CUCTEM YIIPABJICHUS U
paanodaekTpoHukn, 2017. — 188 c¢. — 978-5-4332-0114-9. — Pexum J1ocryma:

http://www.iprbookshop.ru/72078.html

0) AOMOJIHUTEIbHASA JIUTepaTypa:

1. Kpemep H. 1., ®puaman M. H. Jlunelinas anreOpa. pek. M-BoM o6pa3oBanust PO. yuebHuk
u npaktukym/ H. III. Kpemep, M. H. ®puaman.- M.: FOpaiit, 2014.-307 c.

2. Uneun B. A. Bragumup Anexcangposud, CagoHuunii B. A. Buktop AnToHOBHY, CEeHII0B
bna. X. brnarosect XpuctoB Matemaruueckuii ananus. pek. YMO 1o kiac. yHUB. 00pa30BaHUIO.
yueOHUK ans OakanaBpos. [B 2 u.] Y. 2. 4-e u3n./ B. A. Unbun, B. A. CagoBauunii, bin. X.
Cennos.- M.: FOpaiit, 2013.-660 c.

3. Manyrun B. A. Maremaruueckuii aHaiu3 JJisi SKOHOMHUYECKOTO OakayiaBpuara. JOIMYIIEHO
YMO 1no kinaccuyeckoMy YHHB. 0Opa30BaHHUIO. yueOHMK U mpakTukym/ B. A. Manyrun.- M.:
FOpaiit, 2013.-556 c.

4. beneix T.U., bBypnykosckas A.B. Marematuka B skoHoMuke. Yacte VI. Paapl.- Upkyrck:
Uzn-Bo BI'YOIL, 2015.- 100 c.

5. benbix T.U., Bypaykosckas A.B. OObikHOBeHHBIE Iu((depeHInanbHble YpaBHEHUS M UX
MIPUJIOKEHUS B OKOOMHYECKON auHamuke.- Upkyrek: M3n-so BI'YOII, 2013.- 127 c.

6. Hertspea O.M. Bepicmias wmaremaruka. MaTepuanabl JUuls TNOATOTOBKM 0OakajlaBpOB U
cneranuctoB. Yacts | [DnekTpoHHBI pecypce] : yueOHoe mocobue / O.M. Jlertspesa, P.H.
XysuaxmeroBa, A.P. Xy3naxMeroBa. — DIEKTPOH. TeKCTOBbIE naHHble. — Kaszanb: Kazanckuii
HAIMOHAJLHBINA UCCIIEIOBATEIILCKUN TEXHOJIOTHUECKUI yHUBepeuTet, 2016. — 104 ¢. — 978-5-
7882-1912-7. — Pexum goctyna: http://www.iprbookshop.ru/61962.htm

7. 3alauy ¥ yOpakKHEHUs [0 MaTeMaTHYeCKOMy aHaau3y U auddepeHnnanbHbIM YpaBHEHUSAM
[DnexTpoHHBIH pecypc] : yuebHoe mocobue / B.B. BnacoB [u jp.]. — DIEKTPOH. TEKCTOBbBIE
nanHele. — Mocksa, CapatoB: HMurepHer-YHuepcuter HMHopmanmoHnHbeix TexHoJI0rui
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(MHTYMUT), Bysosckoe oOpasoBanme, 2017. — 376 c¢. — 978-5-4487-0077-4. — Pexum
nocryna: http://www.iprbookshop.ru/67393.html

8. Ilepeuens pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHMKAIMOHHOI ceTn «MHTepHET,
He00XO0IUMBIX /IJIsl OCBOCHUS IMCHHUILIMHBI (MOAYJIsl), BKJIOYasi nmpodeccuoHaIbHbIe 0a3bl
JAAHHBIX M1 MH(POPMALMOHHO-CIIPABOYHbIE CHCTEMbI

Jlis  ocBOeHHS AMCHMILIUHBI OO0yYaromemycsi HEOOXOIWMBI CIIEAYIOIIUe PEeCypChl
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»:
— Caiit BaiikanbCkoro rocy1apcTBEHHOr0 YHHUBEpCUTETA, ajpec AocTyma: http://bgu.ru/, noctyn
KPYTJIOCYTOYHBIM HEOTpaHUYEHHBIN U3 II000H Toukn MHTepHET
— KubepJlenunka, amgpec nmoctyma: http://cyberleninka.ru. mgocTym  KpyriioCyTOYHBIH,
HEOTpaHMYEHHBIN Il BCEX MOJIb30BaTeNel, OECIUIATHOE YTEHHE U CKaYMBAHHE BCEX HAYUHBIX
nyOnukanuii, B ToM uucie mnaker «HOpuanueckue HayKu», KOJUICKIUS U3 7 KypHAJIOB IO
IPaBOBEICHUIO
— DnexTpoHHO-OubnuoTeyHas cucrema [PRbooks, anpec gocryma: https://www.iprbookshop.ru.
JIOCTYII HEOI'PaHUYEHHBIN
— ONEKTPOHHBIN CJIOBapb English-English Dictionary, azapec JocTymna:
http://www.dictionary.com/. 1OCTyn HeOTrpaHUYEHHBIN

9. MeToauveckne YKa3aHUs A 00YyYAOIIUXCS 110 OCBOCHHUIO JUCHUILIMHBI (MOLYJIs1)

W3yuaTh QUCHUIUIMHY PEKOMEHIYETCSl B COOTBETCTBHH C TOW IOCIIEAOBATEIHLHOCTHIO,
KoTopasi o0o3HadeHa B ee cojaepxaHuu. [[is ycmemHoro OcBO€HHS Kypca OOydaroluecs
JOJKHBI UMETh TIEPBOHAYAIBHBIC 3HAHUS B 0O0JACTH 3JICMEHTAPHOW MaTeMaTHKH (IIKOJbHBIN
Kypc).

Ha nexnusx mpenojaBarenb 03ByYMBAET TEMY, 3HAKOMHT C MEPEYHEM JIMTEPATYpPHI IO
TeMe, OOOCHOBBIBAET MECTO M pOJIb J3TOH TEMBl B JaHHOW IUCIUIUIMHE, PACKPHIBAET ee
MPAKTHYECKOe 3Ha4YeHHWE. B XoJe JIeKIHUi CTyIeHTY HEOOXOIMMO BECTH KOHCIEKT, (PUKCUPYS
OCHOBHBIE MTOHATHS U MPOOIEMHBIE BOTIPOCHI.

[TpakTndeckue (ceMUHAPCKUE) 3aHATHS TI0 CBOEMY COJICP)KAHHUIO CBSI3aHBI C TEMATUKOU
JIEKIIMOHHBIX 3aHATUN. HaunHaTh MOATOTOBKY K 3aHATHIO IEIECO00Pa3HO ¢ KOHCIEKTa JEKIIUH.
3ajmaHre Ha TMpaKTUUeCKoe (CEMUHAPCKOE) 3aHATHE COOOMIAaeTCs OOYYarIIMMCS /O €ro
npoBeneHus. Ha cemuHape mpernogaBaTenb OpraHu3yeT OOCYXAEHHE HTOW TEMbI, BBICTyMAas B
Ka4ecTBE OpraHW3aTopa, KOHCYJIbTaHTAa M HKCIEpTa Y4eOHO-TIO3HABATEIBHOW IESITeIhbHOCTH
oOyuarorerocs.

N3ydyenne quctuminHel (MOyJisl) BKIIOYAET CAMOCTOATEIbHYIO paboTy 00ydaromerocs.

OCHOBHBIMU BHJIaMU CaMOCTOSITEILHON pabOTHI CTYACHTOB C y4acTHEeM IpenoaaBaTeneit
SIBIISTFOTCSL:

* TeKYIIIHE KOHCYJIbTAIUH;

* KOJUTOKBHYM Kak (popMa KOHTPOJIS OCBOCHHUS TEOPETUIECKOTO COICPIKAHUS TUCIIUTLIIH:
(B yachl KOHCYNBTAIUH, IPEAYCMOTPEHHBIEC YIEOHBIM TLIIAHOM);

* IpUEM U pa300p JOMAIIHUX 3aJaHUH (B 4achl MPAKTUYECKUX 3aHATHI);

* IPUEM H 3aIlIUTa JTJA00OPATOPHBIX paboT (BO BpeMs MPOBEACHUS 3aHITHIA);

* BBIITOJIHEHNE KYPCOBBIX pabOT B paMKaX JUCIUIUIMH (PYKOBOJICTBO, KOHCYIbTHPOBAHUE
U 3aliTa KYPCOBBIX pabOT B Yachl, MPEIyCMOTPEHHbBIE YIEOHBIM IJIAHOM) U JIp.

OCHOBHBIMHU BH/IaMU CAMOCTOSITEIILHON paOOTHI CTY/IGHTOB 0€3 y4JacTus Iperno/aBaresei
SIBIISTFOTCS:

* popMuUpOBaHUE U YCBOCHHUE COJIEP KAHMS KOHCIIEKTA JIEKITNI Ha 6a3e peKOMEHI0BaHHOU
JIEKTOpPOM Yy4eOHON muTeparypbl, BKIouYas WH(GOPMAIMOHHBIE 00pa30BaTEeIbHBIE PECYPCHI
(37IeKTpOHHBIE YICOHUKH, DJICKTPOHHBIE OMOINOTEKU U . );

* CaMOCTOSITENILHOE H3yYeHUE OTIENbHBIX TEM WM BOMPOCOB IO YYeOHUKAM HITU
y4eOHBIM TTOCOOHSIM;

* HanucaHue pedepaTos, JOKIAI0B;
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* IOJITOTOBKA K CEMUHApaM U JIaOOpaTOpHBIM paboTam;

* BBIIOJIHEHHE OMAIIHUX 3aJaHUN B BHJC DPEIICHHUS OTACTBHBIX 3a1ad, MPOBEACHHS
TUIIOBBIX PAcCYeTOB, PACUYETHO-KOMIBIOTEPHBIX M WHAMBHIYaIbHBIX Pa0OT IO OTIEIbHBIM
pazzenam coaep KaHus JUCLIUILINH U 1.

10. ITepeyenb MHGPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX NIPH OCYILECTBJIEHUHN
00pa30BaTeJbLHOI0 NMPOoLEcca Mo JAUCHUIINHE (MOYJII0), BKJIIOYAs NlepeYeHb
NMPOrpaMMHOI0 o0ecreyeHnst

B ydeGHOM mpoliecce UCoIb3yeTces ciaeaytoliee NporpaMMHOe o0ecTieueHue:
— MS Office,

11. Onucanne MaTepuaJIbHO-TEXHUYECKON 0a3bl, HEO0XO0AMMOM VIl OCYLIeCTBJICHUSA
00pa3oBaTeIbHOIO Mpoecca Mo JMCHUIIHHE (MOAYJII0):

B ydeGHOM mpoliecce UConab3yeTcs cieaytomiee 000pyI0BaHKeE:
— IlomenieHus 17151 CaMOCTOSITENILHOM pabOThl, OCHAILIEHHBIE KOMIIBIOTEPHON TEXHUKOM €
BO3MOYKHOCTBIO TIOJIKITFOUeHHS K ceTH "MHTepHeT" 1 00ecnieueHrneM J0CTyIa B AJICKTPOHHYIO
nH(}OPMaILMOHHO-00pa30BaTENbHYIO CPENyY BY3a,
— Y4eOHble ayIUTOPUU IS IPOBEACHUS: 3aHATHH JICKIIMOHHOTO THUIIA, 3aHATUNA CEMUHAPCKOTO
TUIIA, MPAKTUYECKUX 3aHITUIA, BBIMOJIHEHHS KYPCOBBIX pabOT, IPYNIOBBIX U UHIUBUIYATbHBIX
KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS U MPOMEKYTOUYHOM aTTeCTalMK, YKOMILJIEKTOBAHHbBIE
CHEIHUAIN3UPOBAaHHON MEOETBIO0 U TEXHUYECKUMU CPEACTBAMH O0YUYCHHS,
— MynbTHMe THHBIN KJTacc,
— KomnbroTepHsiii kitace,
— Habops1 neMoHCcTparimoHHOT0 000pyA0BaHUS U y4eOHO-HATIISTHBIX TOCOOUIA



