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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

AUCIHUTIUHBI
Kon
KOMITETEHIIHH TI0 Kommerentus
dI'0OC BO
Crioco0eH ynpaBJATh MPoOLeCCaMH CO3/IaHUS M UCIIOIb30BaHUS MPOJTYKTOB U
OITK-3 ycayr B chepe nHGOpMaIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA, B TOM
qrclie pa3padaTbiBaTh AITOPUTMBI U IPOrPAMMBI JUISl UX MPAKTUYECKOU
eaTM3aIiH
CTpyKTypa KOMIETEHIIHMH
Komnerennus dopmupyemsie 3YHbl

OIIK-3 CniocoGeH ynpaBisTh 3. 3HaTh CITOCOOBI M METO/IBI CO3/TaHMS M HCTIOJB30BAHMS
MpOLIECCAMH CO3/IaHUS U MPOJYKTOB U YCIYT B chepe nHPOPMAIMOHHO-
MCIIOJIb30BaHUs IPOAYKTOB U KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA, B TOM YHCIIE IS
ycayr B chepe nH(POPMAIMOHHO- [pa3pabOTKH aJrOpPUTMOB U MPOTPaMM
KOMMYHHKAI[MOHHBIX Y. YMeTh ynpaBisTh NpolieccaMu CO3/1aHus U




TEXHOJIOTUH, B TOM UHCIIe MCIIOJIb30BaHUs IPOAYKTOB U YCIYT B cpepe

pa3palaTeIBaTh aJrOPUTMBI U MH(POPMALMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUH, B TOM
[IPOrPaMMBI JUISl KX qrcie pa3padbaThlBaTh AJITOPUTMBI U IPOTPAMMBI JUIs UX
[IPAaKTUYECKON pealn3aluu [IPAKTUYECKON pealn3aluu

H. Bnanets HaBpIKaMM yIIPAaBJICHUS IPOLIECCAMU CO3aHUS U
MCTIOJIB30BAaHUS IPOTYKTOB M YCIYT B chepe
MH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTUH, B TOM
qrcJie HaBbIKaMH pa3pabOTKU alrOpUTMOB U IIPOTPAMM IS
MX NIPAKTUYECKON peain3aluu

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

[Mpunagnexxnocts  gucuuiimael - BJIOK 1 JUCHOUIUIMHBI  (MOJAYJIN):
O0s3aTebHas YacTh.

JIMCUUTITMHBI, UCTIONB3YIOIINE 3HAHMS, YMEHHS, HaBBIKH, MOJYYCHHBIC MPU HU3YYCHHH
JaHHou: "AnroputMmusanus', "BblYMCIHWTENBHBIE CHCTEMBI, CETH M TEJIEKOMMYHHUKauu'",
"I[IpoexTupoBanue unpopmamonHsix cucteM", "Mccnenoanue onepanui”

4. O0beM QUCHUIIMHBI (MOAYJISA) B 324€THBIX €IMHULAX C YKa3aHUEM KOJIN4YeCTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJIEHHBIX HA KOHTAKTHYI0 padoTy o0y4yalommxcs ¢
npenoaasareseM (110 BUAaM y4eOHbIX 3aHATHII) 1 HA CAMOCTOSITEJILHYI0 PadoTy
00yyarIuXcs

OO61ast TpyA0eMKOCTh IUCHUIUIMHBI COCTaBIIsIeT 6 3a4. eA.,216 yacos.

Bun yuebHolt paboThl KonnyecTBo yacos
KonrtakTHasi(ayauTopHast) pabora
Jlekuun 64
[TpakTudeckue (cem, 1ab.) 3aHATHUS 64
CamocrosTenbHas paboTa, BKJIOYas MOATOTOBKY K 9K3aMEHaM U 33
3aueTam
Bcero yacos 216

5. Copep:kanne TUCHUIIHMHBI (MOAYJISA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3aesiaMm) ¢
YKa3aHHeM OTBEJCHHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BHUI0B Y4eOHBIX
3aHATHH

5.1. Conep:xanue pa3aeoB QM CHUIIITHAHBI

Cemunap| Camo- |B unrepa-| ®opmsl TeKyero

Ne Paspnen u rema Ceme-| JIek- .
JlaGopar.| cTOAT. | KTUBHOM KOHTPOJIA
n/n AUCHHUILIMHBI CTp | Huu
IIpakTny. pao. popme ycIeBaeMoCTH
3HaueHue U poJib
1 |MareMaTuKH B 11 CooOurenne

OKOHOMMKC

3HA4YECHHE U POJIb
MaTeMaTHKHU B
PKOHOMUKE. YIIpaBJE€HUE
HPKOHOMMYECKUMU
rporeccamu B cepe
H(pOpPMaIIMOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTUH

1.1 11 1




n/n

Pasznen u tema
JUCHUILINHBI

CeMme-
cTp

Jlek-
119707

Cemunap
Jladopar.
IlpakTny.

Camo-
CTOST.
pao.

B unTepa-
KTHBHOH

¢opme

DopMbI TEKYLIETO
KOHTPOJIA
ycleBaeMOCTH

BBeeHUE B TMHEHYIO
anreopy

11

KoHntposbHas
paborta No 1

2.1

DJIEMEHTBI BEKTOPHOI
anreOpsl

11

2.2

MatpuuHas anreOpa

11

2.3

CHcTeMbl TUHESHHBIX
anreOpanvecKux
ypaBHenuii (CJIAY).
C110CcOOBI 1 METObI
YIIpaBJICHUS TTPOILIECCAMHU
CO3JaHus U
HCIIOIb30BaHUS

[IPOAYKTOB U YCIIYT

11

10

Bsenenue B
MaTeMaTHYeCKHUI aHaIn3.
MeToabl co3TaHus
PKOHOMHWYECKUX MOJIEICH
1 pa3paboTKa
QITOPUTMOB MX
HCCIEI0BAHUS

11

3.1

JJIEMEHTBHI
MATEMATUUECKOM JIOTUKU

11

Teopernueckunii
onpoc Ne 1

3.2

DIIEMEHTHI TEOPUU
MHOKECTB U OTHOIIIEHUH.
YrcinoBble MHOYKECTBA.

11

[Ipenen yncnoBoit
[10CJIe/I0BATEIbHOCTH.

11

KoHntponbHas
pabota No2

4.2

UwncoBas

[MOCJIENOBATEIHHOCTD.
beckoHeuHO Majble U
OECKOHEUHO OOJIBIIINE
[TOCJIEI0BATEIEHOCTH

11

4.3

[Ipenen yncnoBou
[MOCTIEOBATEIbHOCTH.
Cxopsmuecs
[MOCTIEIOBATEIbHOCTH

11

4.4

MOHOTOHHBIE
[MOCJIEI0BATEIILHOCTH.
Uucno Ditnepa.

[ [punoxenus
MMOCJIEIOBATEILHOCTEH B
PKOHOMHKE

11

[Ipenen u
HETPEPBIBHOCTD
(byHKINN OHOH
[MepEeMEHHON

11

KoHntponbHas
pabota Ne3

5.1

YucnoBele QyHKINN
OJIHOM MEPEMEHHON KaK

oToOpaskeHHe

11




Ne
n/n

Pa3gen u Tema
JUCIHHUILINHDBI

CeMme-
cTp

Jlek-
119707

Cemunap
Jladopar.
IlpakTny.

Camo-
CTOST.
pao.

B unTepa-
KTHBHOH

¢opme

DopMbI TEKYLIETO
KOHTPOJIA
ycleBaeMOCTH

noaMHoOkecTBa R B R

5.2

[Ipenen Gynkuu B
TOUKE.

11

5.3

BeckoHeuHO OOJIBIINE U
OECKOHEUYHO MAaJible

b yHKIHH.

11

5.4

HenpepsiBHOCTD
(YHKIIMH B TOUYKE.

11

JludpdepennnanpHOe
VicUnCIIeHNe QYHKIUU
OJIHOM TIEPEMEHHOM.
MeTob! ynpaBieHus
PKOHOMHUYECKUMU
nporeccamu B chepe
H(pOPMAIIMOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTHI1

12

Teopernueckuii
orpoc Ne 2

6.1

[IpousBoaHast GyHKIINH B
TOYKE.

12

6.2

[IpaBuia
nmudpepeHnmpoBanus.
[Ipon3BoHBIE
DIIEMEHTAPHBIX (PYHKIINH.

12

6.3

[Ipon3BOaHEIE U

i depeHmans
BBICIINX MOPSIJIKOB.

12

6.4

OCHOBHBIE TEOPEMBI
¢ depeHInaIbLHOTo
VICUHCIICHUSI.

12

6.5

[Ipunoxenne

i epeHInaIbHOro
VICUHCIICHUS K
MCCIIeIOBAaHUIO

byHKIIH.

12

KonTponbHas
pabota Ne4

MHTerpaibHoe
VcUHMCIIeHNEe PYHKIINU
OJIHOM HE3aBUCUMOM
[IepEMEHOI.

12

7.1

Heonpenenennuslit
nHTerpas. OCHOBHBIE
METO/IbI
MHTErpUPOBAHUS.

12

KoHntponbHas
pabota Ne5

7.2

OrnpeneneHHbIf
nHTerpasl. OCHOBHBIE
METO/IbI
VHTEIPUPOBAHUS.
['comerpuyeckue
[TPHIIOKCHHUS
OIPEETICHHOTO

12

KonTponbHas
paborta Ne6




n/n

Pasznen u tema
JUCHUILINHBI

CeMme-
cTp

Jlek-
119707

Cemunap
Jladopar.
IlpakTny.

Camo-
CTOST.
pao.

B unTepa-
KTHBHOH

¢opme

DopMbI TEKYLIETO
KOHTPOJIA
ycleBaeMOCTH

MHTErpaja.

7.3

[Ipunoxenue B
SKOHOMUKE
OIpeeNIEHHOTO
MHTErpaa.

12

MHoOXecTBa 1

IIOCJICI0BAaTCIIBHOCTHU B
Nn-MCPHOM EBKJ’II/II[OBOM

[IPOCTPAHCTBE.

12

8.1

MHOXeCcTBa 1

IIOCJICI0OBAaTCIBHOCTHU B
n-MCpHOM EBxnugoBom

[IPOCTPAHCTBE.

12

8.2

CXOIUMOCTb

T1OCJICI0BATCIBHOCTHU

BEKTOPOB (TOYEK N-

MEPHOI'0 IPOCTPAHCTBA)

12

CDYHKI_II/II/I HCCKOJIBKHUX

[IEPEMEHHBIX.

12

KonTponbhas
pabora No7

9.1

UucnoBast pyHKIMS
HECKOJIbKUX
[1EPEMEHHBIX.

12

9.2

[Ipenen u
HETIPEPHIBHOCTh
(YHKIINH B TOUKE.

12

9.3

JlupdepenunpoBanue
(YHKIIMN HECKOJIBKUX

[IEPEMEHHBIX.

12

9.4

OKCTpeMyM (QyHKIHH

HCCKOJBKHUX
TICPCMCHHBIX.

12

9.5

BoInykiible 1 BOTHYThIE
(YHKIIMN HECKOJIBKUX

[IEPEMEHHBIX.

12

10

BBenenue B JUCKPETHYIO

MaTE€MATHKY

12

10.1

JIeMEHTHI TEOpUHU
rpagoB

12

10

NTOTI'O

64

64

88

5.2. JlekuMoHHbIE 3aHATHS, UX COAEP/KAHHE

Ne
/o

HaunmenoBauue
pa3esioB U TEM

Conepxanue

3Ha4YEeHHE U POJIb
MaTEMaTHKU B
PKOHOMUKE.
YrpasieHue

3HaYeHHUE U POJIb MATEMATHUKU B SKOHOMUKE. YTIPaBJICHUE
HKOHOMHYECKUMHU IpolieccaMu B chepe MHPOPMALMOHHO-
KOMMYHUKAIMOHHBIX TexHOorui. [IpocTpancTBo Rn; nmuHelinbie
(dyHKIIMY; ypaBHEHHS 1 HepaBeHCTBa. [loHSATHE n-MepHOTO




Ne HanmenoBanue
Conepxanue
/1 pa3esioB U TeM
PKOHOMHYECKUMU BekTOpa. COOTBETCTBHE MEXAY ABYMEPHBIMU BEKTOPAMHU U
nporeccamu B cepe  [Toukamu KOOpAWHATHON TUIOCKOCTH. CpaBHEHUE BEKTOPOB:
H(OPMaLMOHHO- HYJIEBOIl BEKTOP, PABEHCTBO M HEPABEHCTBA MEXKAY BEKTOPAMU;
KOMMYHHKAITIOHHBIX [HEOTPHUIATENIbHBIN OpTaHT Rn+ Apudmernueckue onepamuu HaJ

TEXHOJIOTUH. DJIEMEHTD]
BEKTOPHOU ayreOpbl

BEKTOPAMM, UX CBOMCTBA M T€OMETpUYECKas HHTepnpeTanus B R2.
[lonsTre BekTopHOrO npocrpancTsa R. CkansipHoe npousBeeHue
BEKTOPOB U ero coiicTBa. Hopma (n1Ha) BeKTOpa; paccTosHue
MeX 1y BeKTopaMu (Toukamu B Rn). Yromn Mexay BekTopamu;
OPTOrOHAJILHOCTh BEKTOPOB. CTaHIapTHBIN 0a3uC U pa3ioKeHue
[IPOU3BOJILHOTO BEKTOpa 1o 0aszucy. Hampasistomiye KOCHHYCHI
BEKTOPOB. 3aMKHYTBI€ U OTKPBITHIC Iapbl B Rn. JInHeitHbie
(yHKIMN ypaBHEHUS, HEPABEHCTBA U MIPOCTEUIIINE MHOKECTBA B
R. I[lapameTrpuueckue ypaBHEHHs IPSMOU, IPOXOASAILEH Yepes
TOUKY B 3aJJaHHOM HAaIPaBJIEHUY; JIy4a; OTpe3Ka. Y paBHEHUE
[JI0OCKOCTH U ero HopMaib. [lomynpocTtpanctea B Rn, nx
reomerpuueckas uHTeprperanus B Rn. [Ipunoxenust BeKTopHou
aJIreOpbl B SKOHOMUKE: JINHEHHbIE (PYHKIMH JOXO0a U U3AEPIKEK;
0I0PKETHBIE OTPaHUYEHUS] HOTPEOUTENS] MM IPOU3BOAUTETIS.

2,3

Martpuunas anreopa

[loHsTHE MAaTpULIBI, BUABI MATPUL, ONIEPALIUN HAJ MAaTPULIAMU U UX
CBOMCTBA. BEKTOpHO-MaTpUYHBIE ONEPALUN: IPOU3BEICHHE
MaTpUIbl Ha BEKTOP KaK JIMHEHHOEe MpeoOpa3oBaHUe BEKTOPOB; €T0
[Ipe/ICTAaBICHHUE YEPE3 BEKTOPHI - CTOIOLBI U BEKTOPBI CTPOKU
MaTpUIbl; OUIMHENHHBIE U KBapaTu4Hble hopMbl. Onpenenureib
MaTpHUILIbI ¥ €ro cBoiicTBa. OnpeaenuTeny MaTpull 2-ro u 3-ro
MopsAAKOB. MUHOpBI U anredpandeckre JTO0MOTHEHUS 3JIEMEHTOB
MaTpulbl. CBOICTBa onpeaenuTesaeil U BHIYUCICHUE
orpeJieNuTeNel MPOU3BOIBHOTO nopsaka. O6paTHas MaTpulla,
YCIIOBHE €€ CYILECTBOBAaHUS M CIOCO0 HAXOXKACHUSI.

CucTeMbl JINHEHHBIX

OnHOpPOIHBIE M HEOTHOPOJHBIE CUCTEMBbI, PEILICHHs CUCTEMBI,
COBMECTHBIE H HECOBMECTHBIE CUCTEMBI, OTIPE/ICTICHHBIE U
Heolpe/ielIeHHbIe cCUCTeMBI. Pelienne B MaTpuuHoii opme,
npaswio Kpamepa. Panr matpuiiel u ero Haxoxaenue. OOriue

4,5 lanreOpandyeckux N .
. CHUCTEMBI JINHEHHBIX YPaBHEHUI: YCIOBUE COBMECTHOCTH

ypaBHeHuii (CJIAY).
OJIHOPOJIHBIX U HEOJJHOPOJIHBIX cucTeM (Teopema Kponekepa-
Kanennm): 6a3ucHoe penieHre. JKBUBAJIEHTHbIE TPeoOpa30BaHUs
1 MeToJ1 UCKItoueHus ['aycca.
[lonsaTre BbIcKa3bIBaHUsA. KBaHTOPHI CyIIECTBOBAHUS U
BceoOHOCTH. Jlornueckue onepanuu (IeiCTBUS Hall

S eMEHTLL BBICKa3bIBAHUSMH ): OTPHUIIAHUE, KOHBIOHKIINS, TU3BIOHKIIHS.

N MMruinkanus u jorudeckoe ciencrasue. [loctpoenne orpunianuil K
6 [MaTemMaTHuecKOn
[N [perKaTaM, COAEPKaIM KBAHTOPHBIE OTEpaLiy.

3.2. ®opMyIIbl ¥ 3aKOHBI JIOTUKH. Ta0nuIa ICTHHHOCTH U
MeToIMKa €€ mocTpoeHuss. OCHOBHBIE paBHOCHILHOCTH aIreOphl
BhICKa3bIBaHUH. [IpeoOpazoBanne mornueckux Gopmys.

DJIEMEHTHI TEOPUU
MHOK€ECTB. UuCI0BbIE
MHOXECTBA.
OTHOLIEHUS

[TonsTre MHOXecTBa. CIIOCOOBI OMTMCAHMSI MHOKECTB U OTIepaIiuit
HaJl HUMU: 00bEeIMHEHNE, TIEpECEUCHHE, TOTIoJHEeHEe. PaBeHCTBO
MHOKecTB. [lycToe MHOXKecTBO. MHOXKECTBO BCEX TOJMHOKECTB
TaHHOT'O MHO>KeCTBa. J[ekapToBO Mpou3BeAeHNE ABYX U OoJiee
MHOKeCTB. OTOOpakeHUE OJJHOTO MHOYECTBA B JAPYToe; 001acTh
ompeeraeHus1, 00JacTh 3HaUYCHUH, TpaduK 0TOOpaKEeHMSI.




/o

HaumenoBanue
pa3ziesIoB U TEM

Conepxanue

ToxxecTBeHHOE 0TOOpakeHHEe MHOKeCcTBa B cebst. OOpa3
HIIEMEHTA WM TIOJJMHOKECTBA 00JIACTH OTIPEICICHNUS; TIOTHBIH
[poo0Opa3 MeMeHTa WK MHOKECTBA U3 00J1aCTH 3HAUYCHUH.
Komnosumus (cyneprno3uius) otoopakenuil. [lonstue MuoXXecTBa
NeCTBUTENBHBIX Ynced. ApupMeTHIecKUe Onepauy Hajl
BELIECTBEHHBIMU YMCIAaMU U UX ynopsaoueHue. HermpepbiBHOCTD
MHO>KECTBA BEIIECTBEHHBIX yncesl. OrpaHUYeHHbIE YHCIIOBbIC
MHO>KECTBA, MAKCUMYMbI, MUHUMYMBI, TOUHBIE I'PaHU YHCIIOBBIX
MHO>KECTB.

Otnomenus. ['papuueckue npencraBieHus oTHoOIIeHUH. CBONCTBA]
oTHOIIEHUH. OTHOLICHHS SKBUBAJIEHTHOCTU. PazOuenus u
OTHOIIEHUS SKBUBaJIEHTHOCTU. OTHOLIEHUS Topsiika. OTHOILIEHUS
Ha 0a3axX JaHHBIX U CTPYKTYpax JaHHBIX. MUHOpPAHTHI U
MaxxopaHTbl. CynpemyMm u napumym. CooTBeTcTBUs. B3aumHo
OJIHO3HAYHBIE COOTBETCTBHS U MOIIIHOCTH MHOECTB.
PaBHOMOIITHOCTS.

HucnoBas
[1OCJICIOBATEILHOCTD.

Onpez[eneHI/Ie; CII0COOBI 3aJaHus; apI/I(I)MeTI/I‘IeCKI/Ie HeﬁCTBHH;
OI'paHUYCHHBIC U HCOTPAHUYCHHBIC YU CIIOBBIC
IIOCJICO0OBATCIIbHOCTH.

beckoneyHo MaJjibie 1

OnpeneneHI/Ie, OCHOBHEIE cBOMcTBa. CBsI3b OECKOHEUYHO MAJbIX U

8 |0ecKoOHEYHO OOJIBIIHE .
OECKOHEYHO OOJIBIINX YUCIOBBIX MOCIIEI0BATEILHOCTEH.
MOCJICIOBATEIILHOCTH
[Ipenen yncinoBoi nocnenoBareabHOCTU. CB3b CXOASIINUXCS
MOCJIeI0BATEILHOCTEN C OECKOHEUHO MaJIBIMU
rocienoBareabHOCTAMU. CBOMCTBA CXOAAIINXCS
. MOCJIeI0BATEILHOCTEMN: € IMHCTBEHHOCTh TIpeiena;
[Ipenen uncnoBoit o
OTPaHUYEHHOCTD; apU(PMETHUECKUE OTIepAIH; MPEAETbHBIH
MOCJIEI0BATEIbHOCTH.
9 Cxomsmmecs repexo]l B HepaBeHcTBax. [Ipunnun cxoaqumoctu Konw,
(b yH1aMeHTaIbHAS MTOCIIeIOBATEILHOCTD.
MOCJIEI0BATEILHOCTH.
[ToamocnenoBaTeNbHOCTH U TIPECIIbHBIC TOUKH. Teopema
bonbsrano-BeliepmTpacca 0 BbIACIEHUN CXOASIINXCSA
MoJIrocaeoBaTebHoCTe. [IoHsATHE BEpXHETO U HUKHETO
[pEEIIOB.
MOHOTOHHBIE N
OrnpeneneHre MOHOTOHHBIX TIOCIIEOBATEILHOCTEH U MIPU3HAK
10 |mocnenoBaTenbHOCTH.
o CcXOUMOCTH. [IpUHIIMT BIOXKEHHBIX OTpe3KoB. Uuco e.
Uucno Dunepa.
[IpocTble MPOLIEHTHI; CJI0KHBIE TPOLIEHTHI C
OJTHOKPATHBIM, MHOTOKPATHBIM M HETIPEPHIBHBIM
[Ipunoxenus HauyucieHnrueMm. CTaTuyeckas MOJIEIb paBHOBECHS CIIPOca U
10 |[mocnemoBarenbHOCTEN [mMpeoxkenus. [layTunooOpa3Hast MOJIEb PhIHKA; TIOHATHE
B SKOHOMUKE PAaBHOBECHOI'O PEIIEHUS U €r0 YCTOMYMBOCTD; HAXO0XKICHHUE
peIIeHus U UCCIICIOBAHKE €T
[MOBEJICHUSI BO BpEMEHU
Omnpenenenne. O61acTh ONPECICHHS] 1 MHOXKECTBA 3HAUCHU;
MpUMephl U3 SKOHOMUYECKo# Teopun. [ paduk GpyHKIINN U
1 Uucnosble GyHKIIMN  |[ypaBHEeHHE rpaduka pyHkunu. CriocoObl 3ajaHust GyHKIIHM.
onHoil mepemenHort  [Knaccudukanus ¢pyakiuit. [lonsTue Makcumyma, MUHUMYyMa U
TOYHBIX BEPXHEH U HWKHEH TpaHei PyHKiuu. [IoHITHS CIIOXKHOM
1 oOpaTHON GyHKIMH. DYHKIMHU CTIpoca U LIEHBI CIIPOca
12 [penen pynkuuu B OrnpezenieHne npezena Ha A3bIKe M0CJIeIOBATEeIbHOCTEH U Ha




/o

HaumenoBanue
pa3ziesIoB U TEM

Conepxanue

TOYKC.

SI3BIKE DTICUIIOH-]IENIbTA, UX SKBHBAJICHTHOCTD; TIOHSATHE TIpe/elia
Ha 0eckoHeYHOCTU. OIHOCTOPOHHUE IPEEIIbI U UX CBSI3b C
npenenoM GyHKImH B Touke. [Ipenen apupmernyeckux onepanuit
HaJ QyHKIMSIME ¢ 0011el obnacTeio onpenenenus. [IpenenbHbiit
repexo] B HepaBeHCTBax. [IepBblii 1 BTOPOii 3aMevaTebHbIC
[peeibl.
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beckoHeuHo Maible U
OECKOHEUYHO OOJIbIINE

byHKInn.

Omnpenenenue. CBsA3b OECKOHEYHO MaJIBIX (DYHKIIMH C MIPEIACIOM
¢ynkuuu. CBoCTBA M CpaBHEHUE OECKOHEYHO MAJIbIX (DYHKITHIHA.
beckoHeuHbIe

0JIHOCTOPOHHUE IPEEIIBI.
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HenpepsiBHOCTH
(GyHKIIUHN B TOUKE.

Onpenenenns Ha A3bIKE ICUIOH-/EIbTA, B TEPMHUHAX Mpeeiia
(yHKIIMU ¥ Ha S3bIKE MTOCIIEI0BATEIBHOCTEH; NX SKBUBAICHTHOCTb.
HenpepbIBHOCTh Ha OTpE3Ke U UHTEpBase. ApupmMeTndecKue
olepaly HaJl HeNpepbIBHBIMU (yHKIMsIMHU. HenpepbIBHOCTD
HuieMeHTapHbIX QyHKIMHA. Touku pa3pbiBa QyHKIUHM U UX
kiaccupukanusa. Kycouno-nenpeppiBHble PYHKIIMH. MOHOTOHHbBIE
(GyHKLIMU; BUABI pa3pbIBOB MOHOTOHHOHN (GyHKIMU. [IprmMepbl
HEIPEPHIBHBIX U Pa3pbIBHBIX SKOHOMUUYECKUX MOKa3aTeseil, u
rporueccoB. HermpepbIBHOCTH Cyneprno3suiuu HENPEPHIBHBIX
¢bynkuuii. Teopema o CymecTBOBaHUH U HETIPEPHIBHOCTH
oOpartHoi ¢yHKIKU. OCHOBHBIE CBOMCTBA HENIPEPHIBHBIX
(GyHKIUN: yCTOWIMBOCTD 3HAKA; IPOXOKICHUE Yepe3 HYJIIb;
[IPOMEKYTOUHBIE 3HAaUEHUs (HENIPEPBIBHOCTH 00paza);
OrpaHMYEHHOCTh U CYIIECTBOBaHNWE MaKCUMyMa U MUHHMYyMa Ha
oTpeske (TeopeMsl Beiiepiitpacca). PaBHoMepHas HEpepbIBHOCTD
n Teopema Kanropa.
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[IponsBogHasA
(YHKLUU B TOUKE.
[TousiTHE O
[Ipe/IeIIbHOM aHAJIN3E B
HKOHOMUKE

OmnpeneneHne NPOU3BOIHON U €€ TEOMETPUUYECKHI CMBICI,
ypaBHEHHE KacaTelbHOU K IrpaduKy AuddepeHnnpyeMoit
¢ynkunu. OTHOCTOPOHHHUE U OECKOHEUHBIE POU3BOHBIE.
Judpdepenunpyemocts u quddepenipan GyHKIun.
HenpepsiBHOCTH TubdepeHmpyeMoil QyHKIMHU, HE0OX0IUuMOe 1
TOCTaTOYHOE YCIoBHE TU(PHEePEHIIPYEMOCTH, TEOMETPUICCKUN
cMbIc AU depeHnrana u ero UCoIb30BaHUE IS
MPHUOIMKEHHOTO BBIYMCIIEHUS 3HaueHus QyHKImH. [Ipon3BogHast
KaK [M0Ka3aTeslb MTHOBEHHOT'O MIPUPOCTA UM CKOPOCTU U3MEHEHUS
(yHKIINW; IPOCTEHIIINE TIPEICTbHBIC XapaKTEPUCTHKHU —
MpeesIbHBINA J0XO0/; IpeesbHas MPHObLIb; NPEAEIbHbIN MPOAYKT

JludbdepennmpoBanre CyMMBbI, pa3HOCTH, TPOU3BEICHUS 1
4acTHOTO0. [Ipon3BoaHbBIE TOCTOSHHON, CTEIIEHHOM,
TPUTOHOMETPUUECKUX U Jorapu(PMUUECKUX QPYHKIIHH.
[IpousBoaHas o6paTHOl QyHKIMH. [Ipon3BOAHBIE TOKA3aTENBHOMN

[IpaBuiia o
1 0OpaTHBIX TPUTOHOMETpHUYECKUX QyHKImA. [Tpon3BogHas
nuddepeHIpoBaHms. N
15 [Mpomnssommsie cnoxHou ¢yHKIuH. Jlorapudmudeckas mpou3BOIHAS U €€
p WHTEPIIPETAIHS KaK TeMITa MPUpocTa PyHKIUNA. DITaCTUIHOCTh
DIIEMEHTaPHBIX
N (b yHKITUH.
byHKUIN. . .
[Tpon3Bo IHAS TTOKA3aTEIIBHO-CTEIICHHON (YHKIIMH U CTCTICHHON
(YHKITUH C IPOU3BOJILHBIM BEIIECTBEHHBIM MTOKA3aTEIEM.
JluddepennrpoBanre napaMeTprUIeCcKu 3aJaHHBIX U HESIBHO
3aJTaHHBIX (QYHKITHIA.
16 [[TpousBoaHbIC U [IponzBoaHbIe B MU GEepeHITATBI BHICIIUX TTOPSIIKOB.




Ne HanmenoBanue
Conepxanue
/1 pa3esioB U TeM
nuddepeHmanb MuBapuanTHOCTH (PopMBbI iepBoro nuddepeHiuana.

BBICHINX IMOPSAKOB.
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OCHOBHBIE TEOPEMBI
Qg pepeHnaIbLHOro
VCUYHCIICHUSL.

Teopembl ®epma, Posuts, Jlarpanxka, Komm. Mx reomerpuueckas
nHTepperanus. Packpeirue

HeonpeneneHnocteil: npasuwio Jlonurtansa. @opmyina Teitnopa
(Maksiopena) ¢ octatogHbIM wieHoM B (popme [leano u Jlarpamxka.
dopmyna MaknopeHna jist 35eMeHTapHbIX pynkiuii. @opmyna
6unoma Heiorona. [IpnbiamkeHHOE BBIYMCICHUE YUCIIA «e).

ACHUMIITOTHI Tpaduka

AcuMnToTh! rpaduka GyHkuuu. OOmas cxema ucCiIea0BaHus
¢byHkuuu 1 nocrpoenue ee rpaduka. Heodxomumelie u
TOCTaTOYHBIE YCIOBHS MOHOTOHHOCTH M CTPOTOH MOHOTOHHOCTH
Ha MHTEPBaJie; HEOOXOAMMBIE U IOCTATOYHBIE YCIOBUS
JIOKaJIBHOTO dKCTpeMyMa 1-ro mopsaKa Ha HHTepBalle;
TOCTaTOYHBIC YCIOBUS 2-TO MOPSIKA; IOUCK TII00aTEHOTO

(GyHKLIUU.
DKCTpEMyMa Ha OTPE3KeE.
[IpunoxxeHue
BrImykiipie 1 BOTHYTBIE (DYHKIIMH HA HHTEPBAaJe: FTeOMETPHUIECKOEe
nmuddepeHIaIbHOTO
L CUHCICHIS K oIpeJiesIeHUe yepe3 KacaTeJIbHYI0 U €ro aHaJuTh4yeckas opma;
17 B3aMMOCBSI3b BBITYKJIOCTH M BOTHYTOCTH; HEOOXOIUMBIE U
MCCHCAOBARIIO TOCTaTOYHBIE YCIOBUS BBITYKJIOCTH U BOTHYTOCTH (DYHKIIMH
¢yukuuil. [Ipuznaku Y K T i
(depe3 BTOPYIO IPOU3BOAHYIO); COBIAICHUS JIOKATbLHOTO
MOHOTOHHOCTH. .
MpusHaK MaKCUMyMa C IJ100aIbHBIM U1 BOTHYTBIX (DYHKIUI, U JIOKAJIBHOTO
BLI:H OCTH MUHHMYMa C TII00aIbHBIM JJIS1 BBITYKIIBIX (DYHKIWH HA
Y ' [IpoMexXyTKe. ['eomeTpruueckoe onpeaesieHue BhITYKIOCTH
(BOTHYTOCTH) HErNaaAKuX (pyHKUIUN Yepe3 XOpAy U ero
aHamuTH4YecKas (popma. IHTepBassl CTPOroi BEITYKJIOCTH
(BOrHYTOCTH) U TOUYKHU neperuda. [lpuMenenne BeIMyKIbIX
(BOrHYTBHIX) GYHKIHH B 3KOHOMUYECKOH TEOpHUH.
[TepBooOpasHas GyHKIIUU U €€ CBOMCTBA; OMPE/ICIICHNUE
HEOIpeIeIEHHOI0 UHTErpasa, ero cBoicrea. Tabauiia OCHOBHBIX
18 Heonpenenennslii VHTETpaJIOB. MEeTOIbl HHTETPUPOBAHUS: HEIIOCPEACTBEHHOE
WHTETpaJl. MHTErPUPOBAHUE; 3aMEHA [IEPEMEHHON; NHTErPUPOBAaHUE T10
yacTsaM. IHTerpupoBaHue pallioOHaIbHBIX AP00ei HEKOTOPBIX
ppalMOHAJIbHBIX U TPAHCLEHACHTHBIX (DYHKITHIA.
Omnpenenenue, reomeTpuyeckuii cMpici. HeoOxonumoe ycnosue
uHTerpupyemocti. Cymmsl JlapOy. Kpurepuii uHTErpupyeMoCTH.
HHTerpupyeMocTh HEMPEePhIBHBIX PYHKIMMA, QYHKIIUH C
. KOHEYHBIM YHCJIOM TOUEK pa3pbiBa. CBONCTBA ONPENEIEHHOIO
19- Onpenenennerit narerpaia. TeopeMa o cpenaeM. CyIecTBOBaHHE IIEPBOOOPA3HON
20 mHTerpan Pumana. pasia. P p -~y P p

HenpepbiBHON ¢yHkunu. Popmyna Hetorona-Jleitbnuna.
Brruucienue onpeaeneHHoro HHTerpana METO0M 3aMEHbI
[IEPEMEHHON U MHTErpUpOBaHue 10 YacTsAM. [lonsaTue o
HecoOcTBeHHBIX uHTerpanax I u Il pona, npusHaku cXOAUMOCTH.
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[ [punoxenue B
SKOHOMHUKE
OIPEICIIEHHOTO
VHTETpaa.

BoccranoBneHue (I)YHKI_II/Iﬁ OKOHOMHUYECCKOI'O aHajin3a I10 uX
MPCACIIBHBIM XapaKTECPHUCTUKAM,; BbIYUCICHUEC CYMMAapHbIX U
CpCAHUX HOK%aTeHCﬁ; BBIYUCJICHUC PCHTBI HOTpC6I/ITCJ'I$I; CBA3b
MMOTOKA MHBECTUIINH C IIPpUPOCTOM UM 3aIl1aCOM KaluTala,
HapalllCHHad CyMMa N0JiIra Npyu HCIPCPLIBHOM HAYUCIICHUU
CJIOKHBIX IIPOLCHTOB.
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MHuoxecTBa 1

I1OCJICA0OBAaTCIbHOCTHU B

OTKpBITHIE U 3aMKHYTBIE IIapbl B RN, OKPECTHOCTH U OKPECTHOCTD

ToukH B Rn. BHyTpeHHue, BHENTHUE U TPaHUYHbIE TOUKU




Ne HanmenoBanue
Conepxanue
/1 pa3esioB U TeM
Rn. MHOYKECTBa; BHYTPEHHOCTb U IpaHuIia MHOKeCTBa. [IpenenbHble
TOUKH MHOKeCTBA. OTKPBIThIE U 3AMKHYTbIE€ MHOXKECTBA;
OIIEPALUU C OTKPBITBIMU U 3aMKHYTBIMU MHO>KECTBaMH.
CX01MMOCTb CBolicTBa CXOASILINXCS TOCIE0BATEIbHOCTEN. XapaKTepUCTHKA
53 [MOCIEOBATENBHOCTH  BAMKHYTHIX MHOKECTB HEPE3 CXOAUIMECS NOCTE0BATENbHOCTH,

BEKTOPOB (TOYEK
npocTtpancTBa Rn).

[IpenenbHbIE TOYKH MOCIEN0BATENBHOCTH. KOMIIakTHBIE
MHO>KECTBA.
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YucnoBast QyHKIHS n

OmnpezneneHue YUCIOBON (HYHKIIMU N IEPEMEHHBIX (PYHKIUU
BEKTOPHOT'O apryMEeHTa WM 0TOOpaskeHHsI MoAMHOXkecTBa Rn
BR1). DOxoHoMuyeckas naTepnperanus QyHKIUN KaK 3aBUCUMOCTb
MEX]y 9HIOT€HHOMN NePEMEHHON U 3K30TM€HHBIMU IIEPEMEHHBIMH.

[IEPEMEHHBIX. ["eomeTprueckoe n300pakeHne QyHKINU ABYX NEPEMEHHBIX;
TTUHUHM YPOBHSA U UX noctpoeHue. [loBepxHoctu ypoBHs (mipu >2).
[IoBEpXHOCTH U JIMHUU YPOBHS B dKOHOMHUYECKON TEOPUH
(M30KOCTBI, H30KBAHTHI M KPUBBIC O€3pa3Tuyms).
Mpesen i OrnpezenieHne Ha A3bIKE TOCIEI0BATEILHOCTEH U OKPECTHOCTEH.
[loBTOpHBIE NTpeaenbl. beckoneuHo
25,26[HeNPEPHIBHOCTD

(yHKIIMH B TOUKE.

MaJtble YHKIIMH B UX CBSI3b C TIPEJICIIOM B HEIIPEPHIBHOCTHIO
(YHKIIMH B TOUKE.

YacTHble mpon3BoaHbIe U AU epeHnnpyeMocTsb GyHKITHIA
HECKOJIBKHUX NIepeMEHHbIX. YacTHbIE TPOU3BOAHBIE.
JluddeperunupyemMocTs GYHKIIUMH MHOTUX MTEPEMEHHBIX,
HEOOX0JMMOe M JOCTaToYHOe yciaoBue auddepenmpyemoctu,

udpepeHmanbLHOe N
27, Jlnbdepenn . |bopmyna Teinopa 1-ro nopsiaka; nuddeperiman GyHKIuu.
ycuuciaeHue pyHKuun
28 [IpunoxeHnus: npeaeabHble XapakKTepUCTUKU MHOTO(QaKTOPHBIX
MHOT'MX MEPEMEHHBIX. N .
(GyHKIINH 5KOHOMHYECKON TEOPUH; ITACTUIHOCTD (DYHKIIHH.
[Ipon3BoiHAs 1O HANIPABIEHUIO U TPAJAUEHT (PYHKIIMH MHOTHX
nepeMeHHbBIX. YacTHBIE IPOM3BOIHBIC U UGG EPEHITHATIBI BTOPOTO
nopsaka, reccuad. @opmyia Teisiopa 2-ro nopsaka.
Omnpenenenus Touek 0€3yCIOBHOTO MAaKCUMyMa U MUHUMYyMa
29 OkcTpeMyM pyHKIMK |(JIOKaTbHBIX M I100aNbHbIX). HeoOxoanMoe ycnoBue sKcTpeMmyma
MHOTHMX ITIEPEMEHHBIX. [[IEPBOTO nopsiika — reopema depma. JloctaTrogHOE yCIOBHE
HPKCTpEMyMa BTOPOT'O MOPSIJIKA.
Brimykiisie u [Tpr3HAKH BBITYKIOCTH U BOTHYTOCTH (DYHKITUH BYX
30 [POTHYTBIC byHKIMH  [MepeMEeHHbIX Ha MHOXKecTBe. MccnenoBanue GyHKIMU ABYX
HECKOJBKUX MEPEMEHHBIX Ha BBIITYKIIOCTh BOTHYTOCTh C TIOMOIIIBIO MATPHUIIBI
[IEPEMEHHBIX. ['ecco.
[Tonsarue rpada. CriocoOsl 3aanus rpados. Busst rpados:
OpUEHTUPOBAaHHBIE U HEOPHUEHTUPOBaHHbIE Tpadbl. M300paxeHue
rpadoB. Marpuia HHIIMIEHTHOCTH Tpada. MaTpuiia CMEXHOCTH
rpada. [loarpadsr.
OpuenTtupoBannsie rpadsl (oprpadsl). Onpenenenue oprpada.
MapuipyTsl U CBA3HOCTh B oprpadax. CreneHu BepiuH rpada.
JJIeMEHTHI TEOpUU
31,32 MapiipyTsl, LENU U UKIIBL.

rpados

Omneparuu Hag rpadavu. [Tonsarue cBsizHOCTH. PebepHas u
BEpIIMHHASA CBA3HOCTD. [{uKiiomarnyeckoe yncino. KoMnoHeHThI
cBsizHOCTH. ['pad KOHIEHCAITUH.

[Tnanapusie rpadsl. DitnepoBsl rpadbl. Y c10BuUs, IPH KOTOPBIX
rpad sitepoB. Packpacka rpados. JlepeBbs. OcToB.

[Tpunoxenus rpados.




5.3. CeMHHapCKHe, MPaKTUHIECKUE, J1360p3T0pHLIe 3aHATHSA, UX COACPKAHUEC

Ne paznena u

Cogepskxanue B (POpPMEI IPOBEICHUS
TCMBI P (b P P 2

JneMeHTHI BeKTOpHOI anreOpsl. [IpoBoauTcs B hopMe NIpaKTHUECKOTO 3aHATHS.
JeMeHTHl BEKTOPHOH anreOpbl. Onepanuy HajJl BEKTOPAaMH; CKaJIIpPHOE
[IPOM3BE/ICHNE BEKTOPOB; YIJIbl MEX/ly BEKTOPAMU; OPTOTOHAIILHOCTH BEKTOPOB;
HAIIpaBJIAIOIINE KOCUHYChI. Y paBHEHMsI IPSIMOI, JTyda, OTpe3Ka.

Martpuunas anredpa. [IpoBoaurcs B popme NpakTHIECKOTo 3aHITHS.
Matpuunas anreOpa. Onepauuu HaJ MaTpULaMH, SKOHOMHUYECKHE

2 [IPUIIOKEHUS (BBIYUCICHUS 10X0/a, U3AEPIKEK).

Omnpenenureny MaTpull 2 - 4-ro NOPsIKOB, MUHOPHI U alredpandeckue
TONOJTHEHHU S 3JIEMEHTOB MaTpulibl. OOpaTHas MaTpHIlA U ee HaXO0XKJICHHUE

lccnenoBaHue U pelIeHne CUCTEM JTMHEHHBIX aareOpanuyecKux ypaBHEHUH.
[IpoBoauTcs B popme NpaKTUYECKOTO 3aHATHSL.

CucTeMbl TMHEHHBIX anredpandeckux ypaBHeHUH. HaxoxaeHue pemeHuil cuctem
TTMHEWHBIX alreOpandyecKux ypaBHEHUH C UCIIOIb30BaHUEM OOpAaTHOM MaTpHUIIbI,
rnpasuio Kpamepa.

2 PaHr MaTpuiel 1 ero BeluucieHue. McenenoBanue COBMECTHOCTH U
OIIPEICIIEHHOCTH CUCTEM JIMHEWHBIX ajreOpandeckux ypaBHeHuid. Haxoxnenue
pereHuii o0IMX cucteM, 6a3uCHOE PeLeHHE.

Pemenue cucrem anreOpandyeckux ypaBHEHUI MeTo10M UcKiItodeHus ["aycca,
QHAJIN3 COBMECTHOCTHU U OIIPENEICHHOCTH. DKOHOMUYECKUE

[IPUIIOKEHUS

Matemaruueckas joruka. [IpoBoaurcs B hpopMe NpaKTUUECKOTO 3aHATHUS.
Jlornyeckue onepaunuu (IeicTBUs Ha/l BBICKAa3bIBAHUSIMU): OTPULIAHHE,

3 KOHBIOHKIIMS, TM3bIOHKIM. MIMIumkanus u norudeckoe ciencrasue. [loctpoenne
OTpHILIAHUI K MpeIuKaTaM, CoJepKallliM KBaHTOpHbIe onepauuu. Tabnuma
MCTUHHOCTU M MeToMKa €€ noctpoeHus. [IpeobpazoBanue nornueckux Gopmys.

JNeMEHTHI TEOPUH MHOXKECTB.

MHO’K€eCTBO BellleCTBEHHBIX uncen. [IpoBoauTcs B popme npakTHYECKOro
3aHSTHS.

ITonsatre MuHOXecTBa. CIOCOOBI OIMMCAHUS MHOKECTB 1 onepaum‘fl Haa HUMMU:
o0BeIMHEHNE, TIepeceueHre, fonoiHeHune. Papenctso maoxects. [lyctoe
MHOKeCTBO. MHOKECTBO BCEX MOJIMHOKECTB JAaHHOTO MHOXKeCTBa. J[ekapToBo
[IPOU3BEICHNE ABYX U 00JIee MHOXKECTB.

OToOpakeHne 0THOTO0 MHOXKECTBA B JIPYroe; 00JIacTh OMpe/eaeHus, 00JacTh

3 3HaueHUH, rpaduk orobpakenus. ToxaecTBeHHOE 0TOOpakeHNE MHOKECTBA B
ce0s1. OOpa3 >eMeHTa UiIH TIOIMHOXKECTBA 00JIACTH OTPEICTICHUS; TTOTHBIN
MpooOpa3 IeMeHTa WM MHOKECTBa U3 o0nacTu 3HayeHui. Kommozurus
(cymeprio3uiiusi) 0TOOpakeHHH.

MHO0KeCTBO BEIIECTBEHHBIX Yrcel. Apu(pMETHIECKHIE OTIepallii Hajl
BCIICCTBCHHBIMHA YU CJIAMH U UX YIIOPAJAOYCHUC. HerepBIBHOCTB MHO>XECTBaA
BEIICCTBEHHBIX YHCEIL.

OFpaHquHHBIe YHUCIOBBIC MHOXECTBA, MAKCUMYMbI, MUHUMYMBI 1 TOYHBIC I'PaHU
YHCIIOBBIX MHOKECTB.

UwucnoBeie MHOXKecTBA. OTHOMmIEeHUsI. [IpoBoauTCS B hopMe MPaKTHIECKOTO
BaHSATHSL.

3 OrpaHnyYeHHbIE YHCIIOBBIE MHOKECTBA, MAKCUMYMbI, MUHUMYMBI U TOUHBIE TPAaHU
YUCJIOBBIX MHOYKECTB.

['paduueckue mpeacTaBieHus OTHOIICHUH. . Pa30neHus u OTHOIEHUS




Ne paznena u
TEMbI

Copneprxanue U GopMbl IPOBEICHHS

HKBHBaJIeHTHOCTH. OTHOIIEHUs nopsiika. OTHOIIEHMs Ha 6a3ax JaHHBIX U
CTPYKTYpax JaHHBIX.

Uucnossle nocaenoBaTenbHOCTH. OcHOBHBIE onpezeneHus. CriocoObl 3agaHus
YICIIOBBIX TIOCTeN0BaTeNbHOCTEH. [IpoBOaUTCS B pOpME MPAKTUIECKOTO 3aHSITHSL.
UucnoBas MOCIeI0BaTeNIbHOCTD: CIIOCOOBI 3a/1aHuUs; OTPAHUYEHHOCTD U
HEOrPaHUYEHHOCTh YHCJIOBBIX MOCJIEI0BATEILHOCTEH.

beckoHeuHO Majble 1 OECKOHEYHO OOJIBIINE OCIEA0BATEILHOCTH U UX CBOMCTBA.
[IpoBoauTcs B popMe MPaKTUIECKOTO 3aHATHSL.

Onpenenenue, OCHOBHbIE CBOMCTBa. CBS3b

0ECKOHEYHO MaJIbIX U OECKOHEUYHO OOJIBIINX YHUCIOBBIX

[OCJIENOBATENLHOCTEN

Cxonsmnmuecs mocienoBarebHOCTH. [IpoBoauTes B hopMe MPaKTHIECKOTO
3aHATHS.

[Ipenen uncnoBoit nocneaoBaTeabHOCTH. Haxoxk1eHne npenesioB YNCIOBbIX
[MOCJICI0BATEILHOCTEH UCXOS U3 ONPEICIICHUS U CBOMCTB CXOSIIUXCS
[MOCJIeI0BATEILHOCTEH, C UCTIOIB30BAHIEM BTOPOTO 3aMEeUaTeILHOTO TIpeiea.
[ToanocnenoBaTenbHOCTh. Haxo)kIeHHE BEPXHEro U HUYKHETO MPECIIOB

MOHOTOHHBIE YHCIIOBBIE TIOCeoBaTebHOCTU. Yncno Dinepa. [IpoBoaurcs B
(dhopMe IPaKTHUYECKOTO 3aHSATHSI.

OrnpenenieHre MOHOTOHHBIX TOCTIEOBATEIBHOCTEH U MMPU3HAK CXOJIUMOCTH.

[ [pyHIMIT BIIOKEHHBIX OTpe3KOB. HYucio e

[Ipunosxenust mocaeaoBaresbHOCTEN B SkoHOMUKE. [IpoBoauTcs B hopme
[IPAKTUYECKOTO 3aHATHUS.

[IpocThie MPOIIEHTHI; CJIOKHBIE TTPOLIEHTHI C

OJIHOKPATHBIM, MHOTOKPaTHBIM 1 HEPEPHIBHBIM

HauuciaeHueM. Ctatuyeckasi MOJIeNIb PaBHOBECHSI CIIPOCa U TPEIOKEHHUSL.
[layTriHOOOpa3Has MOJENb PHIHKA; MOHSATHE PABHOBECHOTO PEIICHUS U €T0
YCTOMYHUBOCTD; HAXOXKJICHHUE PEIICHUS U UCCIICIOBAHUE €T0

[MOBEJICHUSI BO BpEMEHU

Brruuciienue npenena ¢pyHkuuu B Touke. [IpoBoaurces B popme MpakTUUECKOTO
BaHATHS.

PackpbiTHe MaTeMaTUYECKUX HEOIIPEACIICHHOCTEN.

BoruncineHne oqHOCTOPOHHUX MPEJEIIOB U X CBA3b C MpeieaoM QyHKIUU B
touke. [Ipenen apupmernyeckux onepanuit Hax GyHKIUAME C 00111el 001acThIO
onpenencHus. IIpenenbHbIi nepexos B HepaBeHCTBax. [IepBslii 1 BTOpoH
3aMEYaTEIIbHBIC NIPEAECIIBL.

beckoHewHO Masbie 1 0eCKOHEUHO OObIHe (PYHKIIMU Ha S3BIKE Mpesena
¢ynkuuu. [IpoBoautcs B popme NpakTUIECKOTO 3aHITHS.

Omnpenenenne. CBsi3b OECKOHEYHO MAJTBIX

¢bynkuuit ¢ npenenom Gyskiuu. CBOHCTBa U cpaBHEHHE OECKOHEYHO MaJbIX
¢bysakiuil. beckoHeuHble 0THOCTOPOHHKE PEJIEbI.

HenpepbiBHOCTh QyHKIIMM 01HOM nepeMeHHOM. [IpoBonuTcs B hopme
[MPAKTUYECKOTO 3aHATHS.

HenpepbIBHOCTh PyHKIIMH B Touke. HaxoxieHue mpoMexyTKOB HEMPEPbIBHOCTH,
TOYEK pa3phlBa U UX KJIacCU(UKALIHS

Brruncnenue npou3BoaHoi u quddepernuana GyHKIuu B Touke. Haxoxaenue
MPOU3BOIHBIX U A depeHITnaIoB BEICIIUX MOPpsAaKoB.. [ToBoguTcs B hopme
[TPAKTUIECKOTO 3aHSATHUS.

[IponsBoaHasA: onpenesieHrne TPOU3BOIHON U €€ T€OMETPUUECKUNA CMBICIT,

ypaBHEHHE KacaTeJIbHOH K rpaduky nuddepeHmpyeMoit pyHKImm.




Ne paznena u
TEMbI

Copneprxanue U GopMbl IPOBEICHHS

Jluddepenumpyemocts u nuddepenman ynkiuu. HenmpepblBHOCTD
middepeHnmrpyemMort GyHKIUN, T€OMETPUYECKHiA cMbIcH auddepennnana u ero
MCTIOJIB30BAHUE JUIS IIPHOJIMKEHHOTO BEIYUCIICHUS 3HaueHus! pyHKmu. [lonsaTue
0 TIpeJeIbHOM aHaJIN3€ B 9KOHOMUKE: TIPOM3BOIHAS KaK ITOKA3aTeNIb MTHOBEHHOTO
[IPUPOCTA UM CKOPOCTH U3MEHEHHS (DYHKIMH; TIPOCTEHIINE MTPeeTIbHbIC
xapakTepucTuku. JuddepeHnupoBanrue CyMMbl, pa3HOCTH, IPOU3BEICHUS U
qacTHOTO. [ [pon3BOIHBIC TOCTOSIHHOM, CTETIEHHOM, TPUTOHOMETPHUYECKHIX U
norapupMUUEcKuX (yHKITHA.

[TpousBoxnas obparHoi pyHkunu. [Ipor3BoaHbIE TOKA3aTEIBHON U 0OPATHBIX
TpUroHoMeTpudeckux ¢pyHkuuil. [IponsBoaHas cioxHON (QyHKIHU.
Jlorapumuyeckas Ipon3BOIHAS U €€ HHTEPIPETALUs KaK TeMIIa IIPHPOCTa

byHKIHN.

[Tpunoxxenue auddepeHnnaIbHOro UCYUCIECHUS K UCCIESAOBAHUIO (PYHKIIUMA.
[ToBoauTCst B hopMe MPAKTUUECKOTO 3aHATHSI.

[Tpunoxxenue audhepeHnaIbHOro HCYUCICHUS K UCCISIOBAHUIO (DYHKIIMIA:
HaxX0’KJICHUE WHTEPBAJIOB MOHOTOHHOCTH M 3KCTPEMYMOB (DYHKIIMH, HHTEPBAJIOB
BBHINTYKJIOCTH, BOTHYTOCTHU U To4ek neperuda. [locrpoenue rpaduka GyHkuuu.

HaxoxaeHne HeonpeaeaeHHOTO U BBIUUCIEHUE ONPE/IEIEHHOTO MHTErPajloB.
[IpoBoauTcs B popme npakTudeckoro 3aHsATHs. HeonpeaeneHHslil HHTErpa,
METO/]Ibl UHTEIPUPOBAHUS: HEIIOCPECTBEHHOE HHTETPUPOBAHUE; 3aMEHA
[IEpPEMEHHOMN B HEONPEIEICHHOM UHTETpaie; HHTETPUPOBAHUE MO YACTIM;
WHTETPUPOBAHUE PAMOHAILHBIX U HEKOTOPBIX UPPAIIMOHATLHBIX (YHKIIHIHA,
MHTErPUPOBAHUE TPAHCIEHACHTHBIX (QYHKITUH.

7.2

Brruucienue onpeaenenHoro uHterpaia. OCHOBHBIE METOIbl HHTETPUPOBAHUS.

[IpoBoauTcs B popme MPaKTUIECKOTO 3aHATHSL.

BrrunciieHne onpeaeieHHOrO HHTErpaja METOI0M 3aMEHbI IEPEMEHHOMN U

WHTETPUPOBAHUE T10 YACTAM.

Brruucienue u ucciieoBaHue Ha CXOJIUMOCTh HecOOCTBEHHBIX MHTErpasioB I u 11
oJa

[IpuiioskeHne onpeaeneHHoro HHTerpaia B skoHomuke. [IpoBoautcs B popme
[TPaKTUYECKOr0 3aHATHs. Perenne 3aa4 Mo COOTBETCTBYIOLIEH TeEMe

8.1

MHOK€eCTBa U MOCIEA0BATEIbHOCTH B N-MEPHOM EBKIMI0BOM IIPOCTPAHCTBE.
[IpoBoauTcs B popme MPaKTUIECKOTO 3aHSITHSL.
Pemenue 3aga4 o COOTBETCTBYIOLIEH TEME

CXoauMOCTh MOCIEA0BATEILHOCTH BEKTOPOB B N-MEPHOM BEKTOPHOM
npoctpanctBe. [IpoBoauTCs B hopMe MPaKTHIECKOTO 3aHITHS.

CBoiicTBa CXOIAIINXCS MOCIEA0BATEIbHOCTEN. XapaKTepUCTUKA 3aMKHYThIX
MHOECTB Yepe3 CXOSIINECS Toce0BaTeNbHOCTH. [IpenenbHbie TOUKH
[MOCIIEAOBATEILHOCTH. KOMIIaKTHBIE MHOMKECTBA

UucrnoBas GyHKIMS MHOTUX NepeMeHHbIX. [ToBoauTces B popme mpakTUIecKoro
BaHSTHSL.

HaxoxxaeHne o01acTi onpeaeaeHus YMcaoBOi pyHKIIMKN n TepeMeHHbIX.
JKOHOMHYECKasi UHTepHpeTaus GyHKIMHU KaK 3aBUCUMOCTb MEK/y SHAOT€HHON
[IEPEMEHHON U DK30T€HHBIMU NIEPEMEHHBIMH.

['eomeTprueckoe n3o0pakeHue GyHKIMH IBYX EPEMEHHBIX; TUHUH YPOBHS U X
roctpoeHue. IlosepxHoctu ypoHs (pu >2). [IoBepXHOCTH 1 TMHUU YPOBHS B
PKOHOMMYECKOI Teopuu (M30KOCTHI, U30KBAHTHI, KPUBBIE O€3pa3nuyus).

[Ipenen u HenmpepbIBHOCTH (GyHKIUU B Touke. [loBoauTcs B popme
[IPAKTUYECKOI'O 3aHATHUS.

Brruuciienue npenena ¢pyHkuuu B Touke. [loBropHbie npeaensl. MccnenoBanue




Ne paznena u
TEMbI

Copneprxanue U GopMbl IPOBEICHHS

(yHKIIUN Ha HEMPepbIBHOCTh. TOYKHU pa3pbiBa PYHKIIMH HECKOIbKUX
[epEeMEHHBIX

JluddepennupoBanue GyHKIHHE HECKOIBKUX MepeMeHHbBIX. [loBonuTcs B hopme
[PAKTUYECKOTO 3aHATHS.

YacTHble npou3BoHbIe U auddepeHunpyeMocTb QYHKIHMI HECKOIBKUX
nepeMeHHbIX. HaxoaeHne yacTHBIX MPOU3BOIHBIX U MU depeHiuaia nepBoro
nopsiaka. JluddeperunpyemMocTs pyHKIIMH MHOTUX MTEPEMEHHBIX, HEOOXOIUMOE U
nocratouHoe ycioBue nuddepenimpyemoctu. @opmyna Teiinopa 1-ro mopsiaka;
muddepennman Gpyakuun. [I[ponsBoHas M0 HAPABICHHUIO U TPATUEHT QYHKIIUHA
MHOTHX IIepeMeHHBIX. YacTHbIE Mpou3BOHbIE U AU (epeHnans BToporo
MOpsi/IKa, TECCHaH.

DKkcTpeMyM (DYHKIIMH MHOTHX TIepeMEeHHBIX. OrpeaesieHus Touek 0e3yCIOBHOTO
MaKCUMyMa 1 MUHHUMYyMa (JIOKJIBHBIX ¥ 100aibHbIX ). HeoOXxoanmoe ycioBue
HKCTpeMyMa IepBoro nopsiaka — reopema depma. JlocraToyHoe ycioBue
HKCTpEMyMa BTOPOT'O MOPSIIIKA.

9.1

OKcTpeMyM (DYHKIIMH HECKOJIBKUX NepeMeHHbIX. [loBomuTcs B hopme
[TPAKTUYECKOIO 3aHATHUS.
Perrenue 3a1a4 1o Teme uccieoBanue (GyHKIMH Ha SKCTPEMYM.

9.1

BLIHYKHBIG " BOTHYTBIC (I)YHKI_[I/II/I HOBOI[I/ITCH B Q)opMe MMPAKTUYICCKOI'O 3aHATHA.
HCCJIGI[OBaHI/Ie q)yHKIII/II/I Ha BBIITYKJIOCTb U BOTHYTOCTb

6.3

[Toctpoenue rpados. [ToBoauTcs B popMe MPaKTUIECKOTO 3aHITH.
300paxenue rpados. MaTpuiia uHIIMASHTHOCTH Tpada. Marpuiia CMEKHOCTH

rpada. [lonrpadel. Mapuipytsl, nenu u uukisl. JlepeBbs. Ilpunoxxenus rpados.

6. @OoHI OLEHOYHBIX CPeICTB /I MNpPOBeJeHHs] MPOMEKYTOYHOH AaTTeCTAUMH IO
AUCHHUILINHE (MOJHBIH TEKCT NPUBEACH B NPUIOKEHNHU K padoyeil mporpamme)

6.1. Texymuii KOHTPOJIb

Heo6X0AMMbIe /IS OLeHKH Onucanne
Jransi 3HAHMIi, yMEHHI Ha:LlKOB noxasareaeii u
. ’ i KpHTepHeB
(l)OpMHpOBaHP}‘H Mepeuens (BYHbpr: M (HIH) OnBITA prvepne
Ne KOMIIETCHIUH 3.1...3 JesTebHOCTH oneHUBaHU
e (popmupyembIx (3.1...3.n, ’ KOMIeTeHuii Ha
(Tema u3 N XAPaKTePU3YIOUIMX ITAbI
n/n N KOMIIETEeH I i V.1...¥.n (opmmposanus PASIHYHBIX 3TANAX X
pabdoueii K PMHPC dopmupoBanus
no ®IOC BO H.1...H Il) KoMIeTeHIHii B pouecce >
nporpamMmmal elecelle . ONMUCAHUE LKA
OCBoOeHNS! 00pazoBATEBHOM| (110 100-
JAMCHHIUTHHBI) NPOTpaMMEI u

KOHTpOHLHLle 3aJaHUs WA
HHbIC MaTepHaJIbl,

0aJUILHOI 1IKaJIe)
(HaumenoBanue

OLICHOYHOI'0 cpe}IcTBa)

1. 3nadenue u
1 |pons matemaruku |OITK-3
B SKOHOMHKE

3.3HaTh CIIOCOOBI U
METO/BI CO3MAHUS U

MCIIOIb30BaHHUS
MPOAYKTOB U YCIYT B

chepe 3a Ka4eCcTBEHHO
MH(POPMAIHOHHO- CHEJIaHHOE
KOMMyHI/IK%HI/IOHHBIX COOGIHCHI/IG COO6U.ICHPI€
TEXHOJIOTHH, B TOM CTYZICHT TIOJTy4YaeT
qHcIIe JUIsl pa3padoTKH MaKCHMaJIbHO 25
QITOPUTMOB U 6aoB (25)
[porpamMmm

Y. YMeTh ynpaBisTh
MpoLeccaMy CO3JaHus
1 HCTIOIb30BAHMS




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)

[IPOJYKTOB U YCIYT B
chepe
nH(pOpMaMOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
yrcie pa3padaThIBaTh
QJITOPUTMBI 1
[IPOTPaMMBbI IS HX
[IpaKTU4IECKON
peanu3ain
H.Biagets HaBBIKAMU
yIIpaBJICHUs
[IpoIieccaMy CO3aHUs
1 MCIIOJIB30BaHUS
[IPOJYKTOB U YCIYT B
chepe
nH(pOpMaMOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
HCIIEe HABBIKAMH
[pa3paboTKu
QJITOPUTMOB U
[IpOTpamMM ISt UX
[PaKTUYECKOU
[peasn3aIim

2. Beenenne B
VIMHEHHYIO
anredpy

OI1K-3

3.3HaTh CIOCOOHI 1
METO/Ibl CO3/IaHHS 1
HCTIOJIB30BAHHS
POJYKTOB M yCJIYT B
chepe
MHPOPMAIMOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
qHcIe JUIs pa3padoTKH
QJITOPUTMOB U
[porpamm

Y.VYMeTh ynpaBisTh
[IpoIieccaMy CO3AaHus
1 MCIIOJIb30BaHUS
[IPOJIyKTOB U YCIYT B
chepe
nH(pOpMannoHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
yrcie pa3padbaThIBaTh
QJITOPUTMBI 1
[IPOTpaMMBI ISt UX
MpakTUUeCKOM
peann3anyn
H.Binanets HaBBIKAMH
YIIpaBICHUS
[poueccaMy CO3JaHusl

KontponpHas padora
Ne 1

KonTtponsnoas
pabOTBI COCTOUT
u3 6 3amaHui,
Kaxoe
NIPaBHIILHO
permeHHoe
3a/1aHme
OLIEHUBAETCA B 5
6asoB (30)




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)

1 MCIIOJIb30BaHUS
[IPOJYKTOB U YCIYT B
chepe
nH(pOpMaMOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
HCIIEe HABBIKAMH
[pa3paboTKu
QJITOPUTMOB U
[IPOTPaMM IS HX
[IpaKTUIECKON
[peanu3anuu

3.1. DneMeHTHI
MaTEMaTHYECKON
UIOrMKH

OIIK-3

3.3HaTh CIOCOOHI U
METO/IbI CO3TaHUSI U
MCIIOJIb30BAHUS
[IPOJYKTOB U YCIYT B
chepe
nH(pOpMaMOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
qHcIe JUIs pa3padoTKH
QJITOPUTMOB U
[IporpamMmm

Y.YMeTh ynpaBisth
npoleccaMy CO3AaHust
U MCTIOJIb30BAHUS
POJYKTOB M yCJIYT B
chepe
MH()OPMALMOHHO-
KOMMYHHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
qrcie pa3pabaThIBaTh
QJITOPUTMBI U
[IPOTPaMMBI ISt HX
[IPAKTUYECKON
peanu3aiiu
H.Bianets HaBBIKAMH
yIIpaBICHUS
[poleccaMy CO3JaHus
1 MCIIOJIb30BAHUS
[IPOJIyKTOB U YCIYT B
chepe
nH(pOpMannoHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
YHCIIe HABBIKAMH
pa3paboTku
QJITOPUTMOB U
[IpOrpamMM ISl UX
MpaKTHYECKOMN
peann3anyn

Teoperuueckuii onpoc
Ne 1

Kax gprit
MpaBUJIbHBIN
OTBET Ha BOTIPOC
WU 3aJIaHHe
OLICHUBAETCS B 2
6aa (20)

4. Tlpenen

OIIK-3

3.3HaTh CIOCOOBI 1

KonTponpHas padbota

Kaxnasa




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)

YUUCIIOBOM
MOCJIEI0BATEIHLHOC
TH.

METO/IbI CO3TaHUsI U
MCIIOJIb30BAHMS
[IPOJYKTOB U YCIYT B
chepe
nH(pOpMaMOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
qHcIIe U pa3padoTKu
QJITOPUTMOB U
[IporpamMmm

Y. YMeTh ynpaBisith
[IporieccaMy CO30aHUs
1 MCIIOJIb30BaHUS
[IPOJYKTOB U YCIYT B
chepe
nH(pOpMaMOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH, B TOM
qrcie pa3pabaThIBaTh
QJITOPUTMBI 1
[IPOTPaMMBI ISt HX
[IpaKTUIECKON
peanu3aiu
H.Bianers HaBbIKaMu
yIIpaBJICHUsI
MpOIIeCCaMK CO3/IaHUs
U MCTIOJIb30BAHUS
POJYKTOB M yCJIYT B
chepe
MHPOPMAIMOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
YHCIIe HABBIKAMH
[pa3paboTKu
QJITOPUTMOB U
[porpamm Jisi ux
[IpaKTU4ECKON
[peas3aIyn

No2

MPaBHIBHO
pelieHHas 3a1a4a
— 1 6ann. (5)

5. [Ipenen u
HETIPEPHIBHOCTD
(YHKIMH OHON
[epeMeHHOI

OIIK-3

3.3HaTh C1IOCOOHI 1
METO/IbI CO3JaHUSI U
MCIIOIb30BAHHUS
[IPOAYKTOB U YCIIYT B
chepe
nH(pOopMannoHHO-
KOMMYHUKAI[HOHHBIX
TEXHOJIOTHIA, B TOM
qHcIIe JUIsl pa3padoTKH
QJITOPUTMOB U
[IporpamMm

Y.YMeTb yrpaBisiTh
[poIieccaMy CO3IaHuUs
1 FICTIOJIE30BAHUS

KontposnbHas pabora
N3

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




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Heo0X0AMMbIe JUIST OLIEHKH Omucanue
Iranml o1 Lt ot nokasareJeii u
MHUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
(popmup . Ilepeyensn (GYHmbr: u (WaH) onbITA
Nt KOMIIETCHIIUH 3.1...3 JesITeTbHOCTH. OTCHIBAHITH
e (popmupyembIx ( .d...2.n, i KOMIeTeHI il Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n . KOMIIeTeHIIMH V.1...¥.n, dopMuEpoBanus Pa3IHYHBIX ITANAX HX
paGoueii ®roc BO . (dopmupoBanus,
mno H 1 H n) KOMIIETCeHIIHH B mpouecce
IIpOI‘paMMbI oelloce . " ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOM 100
AUCHUILTIHHBI) - onenusanus (no 100-
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
MPOIYKTOB U yCIYT B
chepe
nH(pOpMaMOHHO-
KOMMYHHUKAITUOHHBIX
TEXHOJIOTHi1, B TOM
4KcIe pa3padaThiBaTh
QITOPUTMBI U
[IPOTPaMMBI IS UX
[IpaKTU4IECKON
[peanu3aim
H.Biagets HaBBIKAMU
YIpaBIeHUS
[polieccaMu CO3/IaHus
1 UICTIONIb30BaHUS
[IPOYKTOB U yCIYyT B
chepe
nH(pOpMaMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI, B TOM
YHUCIIC HaBBIKAMHU
[pa3paboTKu
QITOPUTMOB U
[IpOTrpamMM IS UX
[PaKTUYECKOU
[peanu3aiyu
Hroro 100
3.3HaTh CIIOCOOBI H
METOJIBI CO3JIaHUs U
HCTIOJTb30BaHUS
MIPOAYKTOB U YCIIYT B
chepe
MH()OPMALMOHHO-
6 KOMMYHHUKAITHOHHBIX Kputepun
’ TEXHOJIOTHH, B TOM OIICHKU: 3a
Jluddepernnansa N
qucIie A1 pa3paboTKu KOKIBIN
0€ WCUUCIICHNE .
N QITOPUTMOB U MPaBUIIbHBII
(yHKITUU OTHOH
o [pOrpaMm OTBET Ha BOTPOC
[IepeMEHHOM. o
MeTo: Y. YMeTh ynpaBisTh TEOPETUYECKOM
npoueccamMu cozganus |Teopernueckuii onpoc | yact — 3 Oaa,
6 |ympaBneHus OIIK-3
1 HCIIOJIb30BaHUS Ne 2 3a Kax10e
O KOTOMITHCCKHMI [IPOJYKTOB U yCIYT B MIPaBUIILHO
poreccaMu B pony yeiy p
chepe chepe BEITIOJTHEHHOE
P MH(POPMAIMOHHO- 3a/1aHue
MHPOPMANOHHO- .
KOMMYHUKAITMOHHBIX MPaKTUIECKON
KOMMYHHUKAITHOHH N
N TEXHOJIOTHH, B TOM yacTu — 2 Oaiia..
bIX TEXHOJIOTHI
qrcie pa3padaTeIBaTh (20)

QITOPUTMBI U
IPOTPaMMBI JJIsT UX
MpaKTHYECKOMN
[peanu3auu
H.Bnanerr HaBBIKaMU

yIIpaBJICHUs




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)

MpoLeccaMy CO3JaHus
1 MCIIOJIb30BaHUS
[IPOJYKTOB U YCIYT B
chepe
nH(pOpMaMOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
YHCIIEe HABBIKAMH
[pa3paboTKu
QJITOPUTMOB U
[IPOTpaMM IS HX
MpaKTUUECKOM
peanu3aniu

6.5. [lpunoxenue
mddepeHnnansH
OT0 MCUHCIIEHHS K
MCCIIeJOBAaHHIO
(GyHKIHN.

OIIK-3

3.3HaTh CIOCOOHI U
METO/IbI CO3TaHUSI U
MCIIOJIb30BAHUS
[IPOJYKTOB U YCIYT B
chepe
MHPOPMALNOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
qrcIe JUIs pa3padoTKu
QJITOPUTMOB U
[IporpamMmm

Y.VYMeTh ynpasisiTh
npoleccaMy CO3AaHust
U MCIIOJIb30BAHUS
POJYKTOB M yCJIYT B
chepe
MH()OPMALMOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
qrcie pa3padbaThIBaTh
QJITOPUTMBI U
[IPOTPaMMBI ISt UX
[IpaKTU4ECKON
peanu3aiu
H.Bianets HaBBIKAMH
yIIpaBICHUS
[poleccaMy CO3JaHus
1 MCIIOJIb30BAHUS
[IPOJYKTOB U YCIYT B
chepe
nH(pOopMannoHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
YHCIIe HABBIKAMH
pa3paboTKu
QJITOPUTMOB U
[IpOTpamMM ISl UX
MpaKTHYECKOMN
peanu3anyn

KonrposnbHas padbora
Ned

[IpaBuibHO
BBITIOJTHEHHOE
3a/1aHue
oneHuBaeTcs B 10
6asoB (10)




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Heo0X0AMMbIe JUIST OLIEHKH Omucanue
Iranml o1 Lt ot nokasareJeii u
MHUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
¢dopmup . Iepeuenn (3YHLI. H (WIK) onbITa
N KOMIIETCHIIUH 3.1...3 JesITeTbHOCTH. OTCHIBAHITH
e (popmupyembIx ( .d...2.n, i KOMIeTeHI il Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
H/II o KOMIIeTeHII UM y.l .. .y.n dopmuposanus Pa3JIMYHbIX 3TANAX UX|
paGoueii ? PMHPC ¢dopmupoBanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
HporpaMMbI oelloce . " ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOM 100
AUCHUILTIHHBI) - onenusanus (no 100-
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
3.3HaTh CIOCOOHI U
METO/IbI CO3/IaHuUs U
MCTIOJIb30BAHUS
[POYKTOB U yCIYT B
chepe
nH(pOpMaMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHIA, B TOM
qrcIe Ul pa3paboTKI
QITOPUTMOB U
[porpamMm
Y.VMeTh ynpasisiTh
[polieccaMu CO3/IaHus
1 UCTIONIb30BaHUS
[IPOYKTOB U yCIYyT B
chepe
MH(OPMAaIIMOHHO-
7.1. bop Kaxnoe
. KOMMYHHUKAIIMOHHBIX
HeompeneneHHbIi . MIPaBUIBHO
TEXHOJIOTHIA, B TOM
MHTETpa. KonTtponpHas padora BEITIOJTHEHHOE
8 OI1K-3 qrciie pa3padaTeBaTh
(OCHOBHEBIE Ne5S 3a7aHle
QITOPUTMBI U
METOIBI OIICHUBAeTCs B 3
MIPOTPaMMBI IS UX
MHTECTPUPOBAHUS. M 6amra. (30)
MPaKTHICCKOMH
peanu3aiyu
H.Bnaners HaBbIKaMu
YIpaBIeHUS
MPOIECCAMH CO3TIaHHS
U MICTIOIH30BaHUS
MPOYKTOB U YCIYT B
chepe
MH(POPMAIMOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTHIA, B TOM
qrcIie HABBIKAMU
pa3paboTKu
QITOPUTMOB U
MPOTPaMM IS UX
MpakTUYeCKOM
[peanm3aiymn
3.3HaTh CIOCOOBI U
79 METOJIBI CO3/IaHuUs U
.- . MCII0b30BaHUS 3a IpaBUIBHO
OnpeneneHHbli
[IPOJYKTOB U yCIYT B BBINIOJIHEHHBIE
MHTErpal.
cepe nepBbie 2 3a/1aHUs
OcHOBHBIE
WH(POPMAIMOHHO- — 10 4 6anna, 3a
METOIbI KonTtponpHas padora
9 OIIK-3 KOMMYHUKALMOHHBIX BEPHO
MHTEIPUPOBAHU. N Ne6
TEXHOJIOTHil, B TOM BBINIOJIHEHHBIE
['eomeTpuueckue
qucIe 11 pa3paboTKu OCTaJIbHBIC
TIPIITOKESHUS
QIITOPUTMOB U 3aaHus— 110 3
OTIpe/IeIIeHHOTO
MpOrpaMMm 6aya. (20)
MHTETpaa.

Y.YMeTh yrpaBisiTh
[porieccaMy CO3TaHuUs




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)

1 MCIIOJIb30BaHUS
[IPOJYKTOB U YCIYT B
chepe
nH(pOpMaMOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
qrcie pa3pabaThIBaTh
QJITOPUTMBI U
[IPOTPaMMBbI IS HX
[IpaKTUIECKON
peanu3ain
H.Bnagers HaBbIKaMu
YIIpaBICHUS
MpoleccaMy CO3JaHus
1 MCIIOJIb30BaHUS
[IPOJYKTOB U YCIYT B
chepe
MHPOPMALNOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
YHCIIe HABBIKAMH
[pa3paboTKu
QJITOPUTMOB U
porpamM st UX
[PaKTUYECKOU
peanu3aiiu

10

9. OyHKIMH
HECKOJBKHX
[IEPEMEHHBIX.

OI1K-3

3.3HaTh CIOCOOHI U
METO/Ibl CO3/IaHHS 1
HCII0JIb30BAHHMS
POJYKTOB M yCJIYT B
chepe
MH(POPMAIMOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
qHcIIe JUIsl pa3padoTKH
QJITOPUTMOB U
[porpamm

Y.VYMeTh ynpaBisTh
[poleccaMy CO3JaHus
1 MCIIOJIb30BAHUS
[IPOJIyKTOB U YCIYT B
chepe
nH(pOpMannoHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
yrcie pa3padbaThIBaTh
QJITOPUTMBI U
[IpOrpamMMBbl ISl KX
MpaKTHYECKOMN
peann3anun
H.Binanets HaBBIKAMH
yIIpaBICHUS

KonTtponpHas padora
Ne7

3a IpaBUIBHO
BBITIOTHEHHBIE
IepBOE U BTOpOE
3aJaHus — 10 5
0asoB, 3a
MIPaBUIIBHO
BBITTOJTHEHHOE
TpeThe 3a1aHHe —
10 Gasos. (20)




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

Onucanne

ranel HeOGXQH"MHe /LIS OUCHKH nokasareJei u
MHDOBAHMS 3HAHMIi, yMeHU i, HABBIKOB KDHTEDHEB
¢dopmupo " Iepeyenn (3yHbI: o (WJIM) ONbITA purep
No KOMICTCHI AU (3 1...3.n JIeSITeIbHOCTH, OneHUBAHUS
e ¢opmupyembIx d...3.1, KOMIIeTeHI Ui HAa
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
/i o KOMIIEeTEeHI N1 V.1.. .Y.n, dopMuEpoBanus Pa3IHYHBIX ITANAX UX
paGoueii ®roc BO o ¢dopmupoBanus,
DO DAMMEL 1o H.1...H ll) KOMIIETEeHIHii B mpouecce OTHCAHNE MKAN
porp 0CBOEHHSI 00pa30BaTeILHOM 100
JUCUMILIHHBI) - ouenusanus (mo 100-
0aJIILHOI 1IKaJIe)
(HaumenoBanue

OLIECHOYHOI0 CPEACTBA)

MpoLeccaMy CO3JaHus
1 MCIIOJIb30BaHUS
[IPOJYKTOB U YCIYT B
chepe
nH(pOpMaMOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
HCIIEe HABBIKAMH
[pa3paboTKu
QJITOPUTMOB U
[IPOTpaMM IS HX
MpaKTUUECKOM
peanu3aniu

HToro 100

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

PadounMm y4yeOHBIM IUIAHOM NpeaycMoTpeH 3ader B cemectpe 11.
BOITPOCHI JJ151 ITIPOBEPKU 3HAHUI:

1-it Bonpoc Ounera (30 GamioB), Bunm Bompoca: Tect/mpoBepka 3Hanui. Kpurepwmit: Kaxmnoe
MPAaBUIJILHO BBIIIOJIHEHHOE 3a/laHUE OllEHUBaeTcs B 3 Gaa.

Komnerennusi: OIIK-3 Cnoco0eH ynpapiasiTh NpoueccaMM CO3AAHUSI U HMCHOJIb30BAHMS
NPOAYKTOB M YCJIYr B cepe HH(POPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHH, B TOM
yucie pa3padaTbiBaTh AJATOPUTMBI U POTPAMMBI /ISl KX NPAKTHYECKOH peaju3anumn
3Hanue: 3HaTh CIOCOOBI M METOABI CO3JaHHs M UCIOJIb30BAHUS MPOJIYKTOB M YCIYT B cdepe
MH(OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUM, B TOM YHCIE JUIs pa3pabOTKU alrOpUTMOB
U IIpOrpamMm

1. Apudmernueckre onepanuy HaJl HEMPEPbIBHBIMU (PYHKIIMSIMU

2. beckoHeuHo Maible 1 OeCKOHEYHO Ooblue GyHKIUU. CBsA3b OECKOHEYHO MabIX (YHKIUH C
npenenoM ¢pyHkuu. CBOMCTBA U CpaBHEHHE OECKOHEYHO MasbIX (PYHKIIMHA

3. beckoHEe4HbIE OJTHOCTOPOHHUE MPEAECIIBI

4. BexkTopHO-MaTpu4HbIE OIEpallM{: NPOU3BEACHUE MATPUIBI HAa BEKTOp Kak JIMHENHOE
npeoOpa3oBaHUE BEKTOPOB; €ro IMpeJICTaBIEHUE Yepe3 BEKTOPHI-CTOJOLBI U BEKTOPHI-CTPOKU
MaTpHULIbI

5. I'papuk pynxum u ypaBHenue rpapuka pynkunn. CrnocoOsl 3aaHus GyHKIUN

6. JlekapToBO MPOM3BEACHHUE NBYX M O0J€e MHOXKECTB

7. 3aMKHYTBIE U OTKPBITHIE Iapsl B Rn

8. Knaccuduxanus ¢pyHkimit

9. JIuneiinple (hyHKIMM ypaBHEHUS, HEPABEHCTBA U NMPOCTEHIIINE MHOXKECTBA B R

10. JIornyeckast cMUMBOJINKA

11. Meton uckmouenus ['aycca

12. MuHOpBI 1 anredpandecKue TOMOJTHEHHS JJIEMEHTOB MAaTPHUIIbI



13. MOHOTOHHBIE U OrpaHMUYEHHBIE YMCIOBBIE NOcienoBaTenbHOCTH. Omnpexnenenus. CaA3b
MEXy HUMH

14. MoHoTOHHBIE TOCHENOBAaTENbHOCTH. OmpeneneHne W IMpU3HAK CXOAUMOCTH. I[IpmHimn
BJIO’KEHHBIX OTPE3KOB

15. Hanpasnstoniyie KOCUHYChI BEKTOPOB

16. HenpepbIBHOCTH Ha OTPE3KE U MHTEpPBAJIC

17. HenpepbIBHOCTH CYNEPIO3HUIINN HETIPEPBIBHBIX (PYHKIINH

18. HenpepbpIBHOCTb (DYHKLIMU: OINpENEJIEHUS] Ha SI3bIKE SIICUIIOH-/IENbTa, B TEPMUHAX Ipeelia
(GyHKINYU ¥ Ha S3BIKE MTOCIIEI0BATEIBHOCTEN; X AIKBUBAIICHTHOCTD

19. HenpepbIBHOCTH AJIEMEHTAPHBIX (QYHKITAN

20. Hopma (1uinHa) BEKTOpa; pacCTOSIHUE MEXKAY BEKTOpaMu (ToukaMu B Rn)

21. O6paTHast MaTpuLa, yCIOBUE €€ CYLIECTBOBAHUS U CIIOCO0 HAXOXKAECHUS

22. OO0mme CcUCTeMbl JHMHEWHBIX aJreOpanuecKux ypaBHEHUH: YCIOBHE COBMECTHOCTH
OJTHOPOJHBIX U HEOAHOPOJHBIX cucTeM (TeopeMa Kponekepa-Kanemnm)

23. OrpaHu4€HHbIE YHCIOBbIE MHOKECTBA, MAKCUMYMbI, MUHUMYMbI U TOYHBIE IPAHU YUCIIOBBIX
MHOKECTB

24. OgHOpOIHBIE U HEOJHOPOIHbIE CUCTEMBI, PELIECHHS] CUCTEMbI, COBMECTHBIE U HECOBMECTHBIE
CUCTEMBI, OIIPENIECTICHHBIE U HEOIIPEIEICHHBIE CUCTEMBI

25. OQHOCTOPOHHHE MPEEITBl U MX CBSI3b C MpeneioM (PyHKIIUN B TOUKE

26. OnpeaenuTesb MaTPULIbl U €ro cBoMcTBa. OnpeaeTuTeIu MaTpull 2-T0 U 3-TO MOPSJIKOB

27. OCHOBHbIE CBOMCTBa HENPEPBIBHBIX (DYHKLMN: YyCTOMYMBOCTh 3HAKA; MPOXOKICHHUE Yepe3
HYJb; IPOMEXYTOUHBIE 3HaUCHUs (HENPEPBIBHOCTh 00pa3a); OrpaHUUYEHHOCTh U CYIIECTBOBAHUE
MakcUMyMa 1 MUHUMYyMa Ha oTpe3ke (Teopembl Beliepiirpacca).

28. [lonsiTHe MakCUMyMa, MUHUMYMa U TOYHBIX BEpXHEH M HUKHEH TpaHell GyHKLIUU

29. IlonaTre MaTpuLbl, BUJbl MAaTPHULL, OTIEPALIMN HAJl MATPULIAMHU U UX CBOWCTBA

30. ITonsTe MHOXKecTBa. CrIOCOOBI ONMCAHUS MHOXKECTB UM OIEpaluii HaJl HUMU: 00beIMHEHNE,
nepeceyeHue, pa3HoCTh, JOMOJIHEHUE

31. IlonaTtus cnoxxHoi U 0OpaTHOM PyHKIMIA

32. IlpaBuna cpaBHEHHUSI BEKTOPOB: HYJIEBOH BEKTOpP, PABEHCTBO U HEPABEHCTBA MEXIY
BEKTOPAMM; HEOTPULIATENBHBIN OpTaHT Rn+. ['eomerpuueckast unrepnperanus B R2

33. IIpaBuiio BBIUKCIEHHS ONIPEEIUTENCH MPOU3BOJIBHOTO OPSAAKA

34. Ilpenen apupmeTnyeckux onepauuii HaJ GyHKIUAMHU ¢ 001Ieli 06JacTh0 ONpeAeIeHUs

35. Ilpenen QyHKIMU B TOYKE: OINpECIICHHE Tpeaena Ha S3bIKe MOCIeN0BATEIbHOCTEH U Ha
A3bIKE SMCUIIOH-JEJIbTA, UX SKBUBAJIEHTHOCTD; IIOHATHE Mpe/esia Ha 6ECKOHEUHOCTH

36. IlpenenbHblii nepexos B HepaBeHCTBaxX. [lepBblil 1 BTOpOI 3aMedaTeabHbIe MTPeIeibl

37. IlpwioxeHHs NOCIEAOBAaTENbHOCTEN B OKOHOMHMKE. IIpocTele NPOLEHTHI; CIIOKHBIE
MIPOLIEHTHI C OJTHOKPATHBIM, MHOTOKPaTHBIM M HETIPEPHIBHBIM HAYHCIEHUEM

38. PaBeHcTBO MHOXecTB. Ilycroe MHOMXecTBO. MHOXKECTBO BCEX IOJAMHOXKECTB JIaHHOTO
MHO’KECTBa

39. Panr matpuiiel, crocoObl €ro HaxXOKICHHMs, JHUHEWHas 3aBUCUMOCTh CTPOK (CTOJIOIOB)
MaTpuil CBONCTBA paHIa MAaTPHUILIBI

40. CpoiicTBa onpenenuTeneit

41. CpoiicTBa CXOIAIIMXCS MOCIEA0BATEIBHOCTEN: €AMHCTBEHHOCTh PEAEIIA; OrPaHUYEHHOCTD;
apudMeTHUECKUe onepaliy; IpeaebHbIi Mepexo)l B HepaBeHCTBaX

42. CBsA3b CXOMAIINXCSA IIOCIIEN0OBATEILHOCTEN C OECKOHEYHO MaJIBIMHU I10CJIEA0BATEIbHOCTIMHU
43. Cucrembl JIMHEHHBIX alreOpandeckuX YpaBHEHHUM ¢ KBajapaTHOW MaTpuueil. Pemenue B
MaTpuyHoi hopme, mpasusio Kpamepa

44. CrannapTHbIi 06a3uc U pa3nokeHue MPOU3BOIBHOTO BEKTOpa Mo 6a3ucy

45. Cxopsuuecs Mociie1oBaTeIbHOCTH. [Ipeaen 4nciioBoii mociie10BaTeIbHOCTH

46. Teopema 0 CyIIECTBOBAHUHU M HEMPEPHIBHOCTH 00paTHOM (pyHKIHH

47. Touku pa3pbiBa PYHKIIMU U UX KIacCUPUKAIISL

48. Yromn Mexay BEKTOpaMHU; OpTOrOHAJIbHOCTh BEKTOPOB



49. Yucno Diinepa. Anredbpanyeckoe J0Ka3aTesIbCTBO
50. Yucnossle (CKansipHbIe) (PYHKIIMH OJTHON IEPEMEHHOM KaK 0TOOpaKeHUS MOIMHOKeCTBa R B
R O6nactp onpeseneHns 1 MHOKECTBA 3HAYCHUI; TIPUMEPHI U3 SKOHOMHUYECKON TEOPUH

TUIIOBBIE 3AJIAHUA 17151 IIPOBEPKM YMEHUU:

2-i1 Bompoc Ounera (40 OamnoB), BuA Bompoca: 3amanue Ha ymenue. Kpurepwmii: Kaxmoe
NPABUIILHO BBITIOJIHEHHOE 3a/1aHKe olleHHBaeTcs B 20 OaiIoB.

Komnerennusi: OIIK-3 CnocoGen ynpap/siTb NpoleccaMH CO3JaHUSI U HMCHOJIb30BAHUS
NMPOAYKTOB M YCJayr B cdepe HHPOPMATHOHHO-KOMMYHHKANIMOHHBIX TEXHOJIOTHii, B TOM
Yyucie pa3padaTbiBaTh AJrOPUTMBI U POTrPaMMBbI J1JIsl KX MPAKTHYECKOH peau3anun
YMeHue: YMeTh yIpaBisTh MPOIECCAMHU CO3/aHUSl U HCIIOJB30BaHHS TPOIYKTOB M YCIYyT B
chepe HHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH, B TOM 4YHCIE pa3pabaThiBaTh
QITOPUTMBI U TIPOTPAMMBI [T UX IPAKTUYCCKON peatn3aiuu

3amaua Ne 1. 3aganue Ha BHIOTHEHUE (PMHAHCOBBIX PAacUYeTOB

3anmaya Ne 2. 3amaHue Ha COCTaBIIEHUE MAaTEMAaTUYECKON MOJIENU U €€ UCCIIeIOBaHHe

TUITOBBIE 3ATAHMA U1 TIPOBEPKW HABBIKOB:

3-ii Bompoc Oumnera (30 OamwioB), BUa Bompoca: 3amaHue Ha HaBbIkW. Kpurepuii: Kaxmoe
NPaBUJIBHO BBIOJHEHHOE 3aJjaHKe olleHuBaeTcs B 10 Oauios.

Komnerennusi: OIIK-3 Cnoco0eH ynpapjisiTh HNpoueccaMu CO3AaHUS U HCHOJIb30BAHUS
NMPOAYKTOB M YCJIYyr B cdepe HH(POPMAIHOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTHii, B TOM
yucsie pa3padtaTeiBaTh AJTOPUTMBI H MPOrPaAMMBbI /ISl KX MPAKTHYECKOI peajiu3aunu
HaBbik: BrianeTh HaBbIKaMu yrpaBiIeHUS MPOLECCAMH CO3/IaHUS M UCTIOJIb30BaHUS MPOIYKTOB U
ycIyr B cdepe MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH, B TOM YHCJIE HaBBIKAMHU
pa3pabOoTKH aITOPUTMOB U MIPOTPaMM JJIs UX MPAKTUIECKON peanu3aiun

3ananue Ne 1. 3ajanue Ha wWccrieoBaHUE QYHKIIMHM HAa HEMPEPHIBHOCTh

3ananue Ne 2. 3agaHue Ha BBINOJHEHUE ONIEPALIMI HAJl MaTpULAMU

3amanne Ne 3. 3amanue Ha HCCIEOBAaHUE M PEIICHHE CHUCTEMbl JIMHEWHBIX alreOpanyecKux
yYpaBHEHUHU

OBPA3EIL] BUJIETA

MUHHCTEPCTBO HAYKH M BBICIIETO 0Opa30BaHUS

RAN Hanpagnenue - 38.03.05 busnec-
Poccuiickoit denepanun

®deepanbHOE TOCYAPCTBEHHOE GI0KETHOR uH(popmarrKa
00pa3oBaTeIbHOE YIPEKICHHE [Tpoduns - Ludposas skoHOMHKA
N BBICILIET0 06pasoBans . Kadenpa maremarnueckux METOJIOB
«BAUKAJIBCKHUU I'OCYJIAPCTBEHHBIN o
VHHBEPCHTET» U(GPOBBIX TEXHOJIOTUI
(®TBOY BO «BI'Y») Jucuuminnna - MaremaTuka
BUMJIET Ne 1

1. Tect (30 GamoB).

2. 3agaHue Ha COCTaBJIEHHUE MaTeMaTHYeCKON MojieNu U ee uccienoBanue (40 6amioB).
3. 3agaHue Ha UCCIIEAOBAaHUE U PEILICHHE CUCTEMBbI JIMHEHMHBIX anreOpanyecKux
ypaBHeHui (30 6asioB).

CocraBurenb T.N. benrix




3aBemyromuii kKadempoi A.B. Pognonos

PaGoyum yuyeOHBIM IIAHOM NPEAYCMOTPEH JK3aMeH B cemecTpe 12.
BOITPOCHI JIJ151 IIPOBEPKU 3HAHMIA:

1-it Bompoc Owitera (40 GammoB), Bun Bompoca: Tect/mpoBepka 3Hanuid. Kpurepwmii: Kaxmoe
NPaBUIBHO BBHIIOJHEHHOE 3a[aHNE OlCHUBAETCs B 4 Oainia.

Komnerennusi: OIIK-3 CnocoGen ynpap/siTb NpoleccaMH CO3JaHUSI U HMCHOJIb30BAHUS
NMPOAYKTOB M YCJIYr B cdepe HH(POPMAIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHi, B TOM
YyucJie pa3padaTbiBaTh AArOPUTMBbI U NPOrPAMMBI VI MX NPAKTHYECKOH pean3aluu
3nanue: 3HAaTh COCOOBI M METOMBI CO3JaHUSl M MCIOJB30BaHUS MPOAYKTOB M YCIYT B cdepe
UH(POPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH, B TOM YHCIE ISl pa3pabOTKH alrOpuTMOB
U TIporpamMm

1. InddhepenumpoBanme napaMeTpUIecKy 3aJaHHBIX M HESIBHO 33JJaHHBIX (YHKIUH

2. Wcnonws3zoBanue nuddepeHnuana QyHKIUA AJ1 TPUOIMKEHHOTO BBIUMCICHHS 3HAYCHUS
byHKUIUM

3. MeTtoz 3aMeHbI IEPEMEHHOI B HEOIPEICTICHHOM HHTETpasie

4. Meron 3aMEHbl TEPEMEHHONH W METOJ WHTETPHPOBAHUS IO YacTSAIM B OIPEICICHHOM
uHTerpaie. CBsi3p HEOMPEIETICHHOTO U OIPE/IeJICHHOT'O HHTETPalioB

5. MeTo HHTErpUPOBAHUS 10 YACTSAM B HEOTIPEICICHHOM WHTETpaje

6. Meton norapupmudeckoro nuddepeHnupoBanHus i MOKa3aTeIbHO-CTENEHHOW QYHKIUU U
CTETIeHHOW ()YHKIIMHU C MTPOU3BOJIEHBIM BEIIECTBEHHBIM ITOKA3aTEIIeM

7. MeTton mapalieNIbHbIX CEUeHUH Ui MOCTPOEHUS MOBEPXHOCTEH BTOpOro mopsiaka Jluauu
YPOBHSI U IOBEPXHOCTH YPOBHS

8. HeoOxoumoe U 10CTaTOYHOE YCIOBUE JIOKAIBHOTO 3KCTpeMyMa 1-To mopsiika Ha HHTepBae.
JIOCTAaTOYHbIE ycJI0BUs 2-ro nopsaaka. [IpaBuiio noucka rimo0aabHOro SKCTpeMyMa Ha OTpe3Ke

9. Heob6xoanMoe M JI0OCTaTOYHOE YCJIOBHE MOHOTOHHOCTH M CTPOrOH MOHOTOHHOCTH (DYHKLIUH
Ha MHTEpBaJe

10. HeobxoauMoe U J0CTaTOYHOE YCIOBHS O€3YCIOBHOIO OJKCTpeMyMa (YHKLIUHU JBYX
NepPEMEHHBIX

11. Heo6xoaumoe ycinoBue HHTErpupyeMocT. Kpurepuii mHTErpupyeMocTH

12. HeoOXoauMble U TOCTaTOYHBIE YCIIOBHS BBITYKJIOCTH M BOTHYTOCTH (DYHKIIMH Ha WHTEpBase
13. HenocpeacTBeHHOE HHTETPUPOBAHUE

14. Onpenenexue BBITYKIOW U BOTHYTON (YHKIMI Ha HHTEpBaJe

15. Onpenenenue quddepeHirana BHICIINX TOPSAAKOB (YHKIIMN MHOTHX NTEPEMEHHBIX

16. Onpenenenue muddepennrana GyHKINN B TOUKE, €M0 TEOMETPUUECKUI CMBICIT

17.  Omnpenenenue  nuddepenmupyemMord  GYHKIIMM B TOYKE.  CBSI3b  MEXIY
T hepeHIIMPYEMOCThIO U HEPEPHIBHOCTHIO (PYHKIIMH B TOUKE

18. Omnpenenenre HEONPeAEIEHHOTO NHTErpalla, €ro CBOMCTBA

19. Omnpenenenne HecoOcTBeHHbIX uMHTErpasioB | m II poma. CxoammMocTh HECOOCTBEHHBIX
UHTETPaJoB

20. Omnpenenenne mepBooOpa3HON PYHKITUU U €€ CBOMCTBA

21. Onpenenenue NMpOU3BOAHON (DYHKIMHU B TOYKE, €€ T'€OMETPHUYECKUI CMBICI. YpaBHEHHE
KacaTelbHOM K rpaduKy QyHKIIUN

22. Omnpenenenne Touku nepernda. HeoOxoaumble M 10CTaTOYHBIE YCIOBHS CYIIECTBOBAHUS
TOYKH Tiepernoda

23. OmpeneneHne YacTHOTO U MOJHOTO JuddepeHIanoB (GyHKIIMU MHOTHX IIEPEMEHHBIX

24. OnpenenieHre 4acTHOM MPOU3BOIHON NIEPBOTO MOPsAIKA PYHKIITMA MHOTHX TTEPEMEHHBIX

25. OmnpeneneHue YacTHBIX MPOU3BOAHBIX BBICIIMX MOPSAKOB. Teopema O paBEHCTBE
CMEIIaHHBIX YaCTHBIX MTPOU3BOIHBIX BTOPOTO MOPSIKA



26. OmnpeneneHue YMCI0BOH (PYHKIIMH N EPEMEHHBIX. DKOHOMUYECKast HHTePIIpeTalHsI
27. OnpeneneHust MPOU3BOIHOMN 1O HAMPABICHUIO U TPagueHTa (PYHKIIMH MHOTHX TIEPEMEHHBIX.
Teopema 00 ux cBsi3u

28. OnpeaesieHHbIN HHTErpal Kak mpeaes HHTErpaIbHOM CyMMBI, €r0 CBOMCTBA

29. OCHOBHBIE METO/1bl HHTETPUPOBAHUS

30. OcHOBHBIE METO/Ibl HHTETPUPOBAHUSI B OMIPE/ICTICHHOM HHTETPAJIe U UX CYTh

31. lonarue nudpepeHranoB BEICIINX MOPSIAKOB

32. IToHsiTHE TPOU3BOAHBIX BBICIIUX MOPSIKOB

33. Ilonsarus HessBHON QyHKIIMH U GYHKINH, 3aJaHHON TapaMeTPHUECKU

34. TlpaBuna quddepeHIpoBaHUS CYMMBI, Pa3HOCTH, IPOU3BEICHUS U YaCTHOTO (PyHKIUH
35. IIpu3HaKH CXOAMMOCTH HECOOCTBEHHBIX HHTETPAIOB

36. IIpunoxenue auddepeHnaaTbHOTO UCYUCICHHS PYHKIIUNA K SKOHOMHUKE

37. IlpunoxeHne NHTErPAITBHOTO UCYUCICHUS (PYHKINU OJJHON MEPEMEHHOM K SKOHOMHKE
38. CBoiicTBO MHBapHAHTHOCTH (POpMBI TiepBoro AuddepeHnnana

39. Tabauma OCHOBHBIX HHTETPAJTIOB

40. Teopema o cpeHEM.

41. Teopema ®epma, Ponns, Jlarpanxka, Ko u nx reomerpuueckast MHTEpIpeTanus

42. Teopemsl 0 quddepeHIpOBaHIN 00PATHOM, CII0KHON (HYHKITUH.

43. ®opmyna Herotona-Jleitonua

44.  ®opMmynbl  TPOU3BOJHOM  TMOCTOSHHOW,  CTENEHHOW, TPUTOHOMETPHUYECKHX U
JorapupMUUEcKuX (HyHKITHHA

45. ®opmysbl TPOU3BOJHBIX MOKA3aTENbHON U 0OPATHBIX TPUTOHOMETPHUUECKUX (YHKITHI

THUITOBBIE 3AJIAHHMS J1J151 IIPOBEPKM YMEHUI:

2-i1 Borpoc Ouneta (30 GamioB), BUA Bompoca: 3amanue Ha ymenue. Kputepuii: [IpaBunbho
BBIIIOJIHEHHOE 3aJjaHne orieHnBaeTcsa B 10 0ayuios.

Kommnerennusi: OIIK-3 Cnoco0eH ynpaBiasiTh NponeccamMM CO3JAHUSI M HMCHOJIb30BAHHSA
NPOAYKTOB M yciayr B cdepe HHPOPMAIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHil, B TOM
yucJie pa3padaTbiBaTh AJArOPUTMBbI M MPOrPAMMBI VI MX NPAKTHYECKOH pean3aluu
YMenue: YMeTh yHpaBisTh IpOLECCAaMHM CO3JAaHMUS U HCIIOJIb30BAHUS MPOAYKTOB M YCIYr B
chepe HMHPOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTWH, B TOM YHCIE pa3pabaThiBaTh
QITOPUTMBI U TIPOTPAMMBI JISI X TPAKTUIECKOH peaTn3aliiu

3agaua Ne 1. 3agaHue Ha BBIUMCIIEHHUE IO MJIOCKOM (Urypbl

3anmauya Ne 2. 3agaHue Ha HaxXOXIEHHUE MPENEIbHBIX XapaKTEPUCTHK (YHKIMI SKOHOMHUYECKOTO
aHanm3a

3anava Ne 3. 3agaHue Ha MOCTPOCHUE JTUHUNA YPOBHS (QYHKIUI 3KOHOMUYECKOTO aHaIM3a

TUITOBBIE 3ATAHUA U1 I[TPOBEPKU HABBIKOB:

3-ii Bompoc Ounera (30 OamioB), BUA Bompoca: 3amaHue Ha HaBbiku. Kpurepmii: Kaxmoe
MIPaBUJILHO BBITIOJTHEHHOE 3a7aHue olleHuBaeTcs B 10 6amios.

Komnerennusi: OIIK-3 Cnoco0eH ynpaBiasiTh NpoLeccaMH CO3JaHHUSI M HMCIOJIb30BAHUSA
NPOAYKTOB M YcJIyr B cdepe HHPOPMALIMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTHIl, B TOM
yHcie pa3padaTbiBaTh AJTOPUTMBI U IPOTPAMMBI /ISl HX NPAKTHYECKOH peajn3anumn
HaBbix: Brianets HaBbIKaMu yrpaBieHHs MPOLIECCAMH CO3/IaHUS U UCIOIb30BaHUS MTPOIYKTOB U
ycayr B cdepe MH(MOPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTUWH, B TOM 4YHCIE HaBBIKAMU
pa3pabOTKy aJITOPUTMOB U MIPOrpaMM JJIs UX NMPAKTUUECKON peanu3aiun

3ananue Ne 1. 3aganue Ha quddepeHpoBanre GYHKIUN OAHOMN epeMeHHON

3amanne Ne 2. 3amanne Ha WCCIIEIOBaHNE HA CXOIUMOCTh HECOOCTBEHHOTO MHTErpajia PyHKITUN
OJIHOU IIEPEMEHHOMN



3amanue Ne 3. 3amaHuMe Ha HaxXOXKACHUE OE3yCIOBHOIO 3KCTpEMyMa U IEPBOIO U BTOPOTO
nuddepeHnranioB GyHKIIMN ABYX IEPEMEHHBIX

OBPA3EIL] BUJIETA

MI/IHI/ICTepCTBO HAaYKH U BBICHIETO O6pa3OBaHI/IH
Poccuiickoit ®enepanuu
®denepanbHOE FOCYIaPCTBEHHOE GI0KETHOR MH(OpMATHKA

00pa3soBaTeNbHOE YUPEsK/ICHHE IIpo¢uns - LHudposas 3xoHOMHKA

. BBICIIETO 06pasoBaHyA . Kadenpa mareMaTnueckux METOJIOB H

«BAUKAJIBCKHNU I'OCYJAPCTBEHHBIN o

VHHBEPCHTET» IU(GPOBBIX TEXHOJOTHUH

(®TBOY BO «BI'Y») Jucnuninnna - MaremaTuka

Hanpagnenue - 38.03.05 buznec-

9K3AMEHAIIMOHHBIA BUJIET Ne 1

1. Tect (40 Gamnon).

2. 3ajaHue Ha TIOCTPOCHKE TUHUIM YPOBHs (PYHKIUI S5KOHOMUYecKoTo aHanu3a (30
OayIoB).

3. 3aganue Ha nuddepennupoBanre GyHKIUN O HOM iepemeHHoi (30 6ayoB).

CocTaBUTeNnb T.N. benbix

3aBenyronuii kageapou A.B. PoguoHoB

7. IlepeyeHb OCHOBHOI M 1ONOJHUTEJIBLHOM Y4eOHOM JUTEPATYyPhl, HEO0X0AMMOM IS
OCBOCHUS AMCHUIIMHBI (MOXYJIs1)

a) OCHOBHAsI JIUTEPATypa:

1. Cunopenko I'. B. JIuneiinas anreOpa v TuHEtHbIE 5JKOHOMUYECKUE MOIeNU. yued. mocooue/ I'.
B. Cunopenko.- Upkyrck: U3n-so BI'YJII, 2009.-180 c.

2. Ipixta B. A. Jluneitnas anreOpa U SKOHOMUYECKHE Mojenu. y4uebd. mocooue/ B. A. [IpixTa.-
Hpxkyrek: U3a-so UTOA, 1997.-232 c.

3. lllunaue B. C. MaremaTudeckuii ananus. y4e6. nmocooue nist By3os/ B. C. Illunayes.- M.:
Bricm. mxk., 2001.-176 c.

4. Huxudopoa M. A., Ilepcrsukuna H. II. Martemaruueckuil aHaimu3. Kypc JIEKIMM.
Onextponnsblii pecype/ U. A. Hukudopona, H. I1. Illepcrsankuna.- Upkyrck: M3a-so BI'YDII,
2015.-97 c.

5. bensix T.U., Bypaykosckas A.B. UnTerpansHoe ucuucienue GyHKINU OJTHON MepeMeHHON U
€ro MpuJIOKeHUs B 3KOHOMHUKE.- Mpkyrck: U3n-Bo BI'YOII, 2013.- 500 c.

6. benbix T.U., bBypaykoBckas A.B. Maremaruka B skoHoMuke. YacTts [X. JIuneiinas anrepa u
3JIEMEHTHI aHAIMTUYECKOM reoMmerpun.- M3n-so bI'Y, 2018.- 105 c.

7. Jleonosa O.B., Copokuna IL.I'. MaremaTuka (Jluneiinas anredpa).- Upkyrck: U3n-so BI'Y,
2019.- 115 ¢c.

8. AxmerranueBa B.P. Maremaruka. JluneiiHas anrebpa [DneKTpoHHBIH pecypc] : ydyeOHoe
nocobue / B.P. Axwmerranuea, JI.P. TangyrauHoBa, M.U. TangyTnuHOB. — DIEKTPOH.
TEKCTOBbIE JIaHHbIE. — M. : POCCUICKUI TOCY/IapCTBEHHbBI YHUBEPCUTET IpaBocyaus, 2017. —
60 c. — 978-5-93916-552-5. — Pesxum pocryna: http://www.iprbookshop.ru/65863.html

9. banabaera H.I1. Marematnueckuii aHann3. OyHKIIMU MHOTHUX TEPEMEHHBIX [DJIEKTPOHHBIN
pecypc] : yuebnoe nocobue / H.I1. bana6aeBa, E.A. DHO0OM. — DIEKTPOH. TEKCTOBBIC JIAHHBIE.
— Cawmapa: [10BOIKCKUHN TOCYApCTBEHHBIN YHUBEPCUTET TEIEKOMMYHHUKAIIUN ¥ HHQOPMATUKH,
2015. — 119 c. — 2227-8397. — Pexum goctyna: http:// www.iprbookshop.ru/71852.html
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10. Marasuguukos  JI.JM. Bricimag  maremarnka.  JIuddepeHINAILHOE  MCUYHUCICHHUE
[DaekTpoHHBIA pecypc] : yuebHoe mocobue / JI.M. Marasunaukos, A.JI. MarasuHHUKOB. —
DJeKTpOH. TeKCTOBBLIE aaHHble. — TomMck: ToMCKHMH ToCynapCTBEHHBLIH YHUBEPCHUTET CUCTEM
YIIPaBIACHUS U paguodaeKTpoHuku, 2017. — 188 ¢. — 978-5-4332-0114-9. — PexxuM JgocTyia:
http://www.iprbookshop.ru/72078.html

0) 10MOJTHUTEJIbHAS JIUTEepaTypa:

1. Kpemep H. LI, ®puaman M. H. Jluneitnas anrebpa. pek. M-Bom o6pa3zoBanusi PO. yueOHUK
u paktukym/ H. III. Kpemep, M. H. ®punman.- M.: FOpaiit, 2014.-307 c.

2. Unpun B. A. Brnagumup Anexcanaposud, CagoBHuunii B. A. Bukrop AntoHoBu4, CeH10B
bn. X. bnaroBect XpuctoB Maremaruueckuii ananus. pek. YMO mo kjac. yHHB. 00pa30BaHUIO.
yueOHuk ans OakamaBpos. [B 2 u.] Y. 2. 4-e u3n./ B. A. WUnbun, B. A. CanoBuununii, bi. X.
Cennos.- M.: FOpaiit, 2013.-660 c.

3. Manyrun B. A. MareMaTudeckuii aHanu3 i SKOHOMHYECKOTO OakajiaBpuara. JOIMYIICHO
YMO 1o kiaccudyeckoMy YHHMB. 0Opa30BaHHUIO. yueOHMK U mpakTukym/ B. A. Manyrun.- M.:
FOpaiir, 2013.-556 c.

4. Awntununa H.B., JleonoBa O.B. Maremartuueckue M HWHCTPYMEHTAJIbHBIE CpEACTBA B
skoHoMuKe.- Upkyrck: U3a-so BI'Y, 2022.- 177 c.

5. Jleonosa O.B. Maremartuka.- Upkyrck: U3a-so BI'Y, 2020.- 100 c.

6. Jerrapesa O.M. Bricmiasg marematnka. MaTepuaibl JUIsd IOJTOTOBKHM 0OaKaJIaBpOB U
cnenuanicToB. Yacte I [DnexkrponHslii pecype] : yuednoe mocodue / O.M. Jlertsipesa, P.H.
XysmaxmeroBa, A.P. Xy3uaxMeToBa. — DIJIEKTPOH. TEKCTOBBIC JaHHble. — Kaszanb: KasaHckwmii
HAIMOHAJILHBIA MCCIIEN0BATEIbCKUNA TEXHOJOrnYeCcKui yauBepenTet, 2016. — 104 ¢. — 978-5-
7882-1912-7. — Pexum pocryna: http:// www.iprbookshop.ru/61962.htm

7. 3amau ¥ yIOpakKHEHHS 10 MAaTEMAaTUYECKOMY aHanu3y U anbd@epeHIHaabHbIM YPaBHEHUIM
[DaekTpoHHBIA pecype] : yaebnoe mocodme / B.B. BaacoB [u ap.]. — DJIEKTPOH. TEKCTOBEIC
manuele. — MockBa, Capartos: HMurepHer-YHuBepcuter MudopManoHHbIX TeXHOIOTHMI
(MHTYUT), By3osckoe oOpaszoBanue, 2017. — 376 c. — 978-5-4487-0077-4. — Pexum
nocryna: http://www.iprbookshop.ru/67393.html

8. Ilepeuens pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHUKAIMOHHOI ceTn «MHTepHETY,
HE00XOIMMBIX /ISl OCBOCHHUS AUCHMILIMHBI (MOAYJIs), BKJIKYasA NPodecCHOHAIbHBbIe 0a3bl
JAAHHBIX M1 MH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBI

JUiss OCBOGHMS JUCHMILIMHBI OOYYaloleMycsi HEOOXOAWMBI CJIEIYIOIIUEe PecypcChl
MH(}OPMallMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «IHTepHET»:
— Caiit baiikanbckoro rocy1apcTBEHHOIO YHHUBEpPCUTETA, ajpec gocrtymna: http://bgu.ru/, noctyn
KpYTJIOCYTOYHbIN HEOTpaHWYEHHBIN U3 110001 Touku MHTepHET
— KuGepJlenunka, aapec gocrtyna: http:/cyberleninka.ru. moctynm KpyriiocyTOYHBIH,
HEOTpaHWYEHHBIN ISl BCEX TOJIh30BaTellel, OECIUIaTHOE YTCHHWE W CKaYMBAaHWE BCEX HAYUHBIX
nyonukanuii, B ToM uucie naker «tOpuandyeckue Hayku», KOJUIEKUIUS U3 7 KypHaJIOB IO
NIPaBOBEICHUIO
— DnexTponHO-OnMbMMoTeuHas cucrema [PRbooks, anpec gocryma: https://www.iprbookshop.ru.
JIOCTYII HEOT'PaHUYEHHBIN
— ONEeKTPOHHBIN CJIOBapb English-English Dictionary, aznpec JocTyna:
http://www.dictionary.com/. 10CTynm HEOTpaHUICHHBIN

9. MeroauvecKkue YKa3aHUuA sl 00y4al0OIUXCH 110 OCBOCHUIO JUCUMILIMHBI (MOXYJIS)
N3yuaTh AMCHUIUVIMHY PEKOMEHAYETCS B COOTBETCTBUU C TOM MOCIEAOBATEIbHOCTHIO,

KoTopasi o0O3HaueHa B ee cojaepxaHuu. [[is ycmemHoro ocBoeHHs Kypca oOOydaroluecs

JOJDKHBI UMCTH NICPBOHAYAJIbHBIC 3HAHUA B O6HaCTI/I BHCMCHTapHOfI MaTreMaTuKun (I_HKOHI:HBII\/JI

KypC).
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Ha nexmusx mpernojaBaTelb O3BYYMBACT TEMY, 3HAKOMHUT C IEPEYHEM JIMTEPATYpHI 1O
TeMe, OOOCHOBBIBa€T MECTO M pOJb 3TOM TEMbl B JaHHOW [MCHUIUIMHE, PAacKpbIBaeT ee
NpakTUYecKoe 3HaueHue. B Xoze jeKkuuid CTyAeHTYy HEeO0OXOAMMO BECTH KOHCHEKT, (pUKCHUpYys
OCHOBHBIE MTOHATHS U MPOOIEMHBIE BOIIPOCHI.

[IpakTuyeckne (CeMHHAPCKHE) 3aHATHS 10 CBOEMY COJCP)KAHHUIO CBSI3aHBI C TEMATHKOU
JIEKIMOHHBIX 3aHATUH. HaumHaTh MOATOTOBKY K 3aHATHIO 11€JIECO00Pa3HO ¢ KOHCIEKTA JICKLIUM.
3amanue Ha TPAKTHYECKOEe (CEMHHAPCKOE) 3aHSATHE COOOMAeTCsl OOYyYaroIuMcs OO0 €ro
npoBeneHus. Ha cemuHape mpernogaBarenb OpraHu3yeT OOCYX AEHHE HTOW TEMbI, BBICTyMAas B
Ka4yecTBE OpraHu3aTopa, KOHCYJIbTaHTAa M HKCHEpTa Y4eOHO-TIO3HABATEIBHOW IESTEIbHOCTH
o0ydJaromerocs.

N3ydyenne quCIUIUIMHB (MOJTYJIsl) BKIIOYACT CAMOCTOSATEIbHYIO paboTy 00ydaroImerocs.

OCHOBHBIMU BHJIaMU CaMOCTOSITEILHON pabOThI CTYJACHTOB C y4acTHEM IIpenoaaBareneit
SIBIISTFOTCSL

* TEKYIIHE KOHCYJbTAIUH;

* KOJUTOKBHYM Kak (popMa KOHTPOJISI OCBOCHHUS TEOPETUUECKOTO COACPIKAHUS TUCIIUILIIHH:
(B yachl KOHCYNBTAIU, IPEAYCMOTPEHHBIEC YYEOHBIM TLIIAHOM);

* IpUEM U pa300p JOMAIIHUX 3aJaHUN (B 4achl IPAKTUYECKUX 3aHITHI);

* IPUEM H 3aIllUTa JJA00OPATOPHBIX paboT (BO BpeMs MPOBEACHUS 3aHITHIA);

* BBITIOJTHEHHE KYPCOBBIX padOT B paMKax AMCUUIUINH (PYKOBOJICTBO, KOHCYJIBTHPOBAHHE
Y 3al[1Ta KypCOBBIX pabOT B Yachl, IPEIyCMOTPEHHbIE YIEOHBIM IJIAHOM) U JIP.

OCHOBHBIMU BUJIaMU CAMOCTOSITEIILHON paOOThI CTYIEHTOB 0€3 y4acTus MpernojaaBarTescit
SBIISIOTCS:

* (hopMupoBaHKE U YCBOCHUE COACP)KaHUS KOHCIIEKTA JICKIIUI Ha 6a3e peKOMEH/I0BaHHOM
JIEKTOpPOM Yy4eOHOHN nuTeparypbl, BKIO4Yas WHGOPMAIMOHHBIE OOpa30BaTEIbHBIE PECYPCHI
(27EKTpOHHBIE YUEOHUKH, 3JIEKTPOHHbIE OMOINOTEKH U Ip.);

* CaMOCTOSITEJIbHOE H3y4YEHHME OTJENbHBIX TEM WM BOMNPOCOB IO Yy4yeOHMKAM WM
y4eOHBIM TTOCOOUSIM;

* HanMcaHue pedepaTos, J0KIAJI0B;

* IOATOTOBKA K CEMHHApaM U Jab0opaTOpHBIM paboTaM;

* BBINOJIHEHHE JOMAIIHUX 33/JaHuil B BUJE pEIICHUS OTIENbHBIX 3a/ad, MPOBEICHUS
TUTIOBBIX PAacyeTOB, pPacUYETHO-KOMITBIOTEPHBIX W WHAMBHIYAIbHBIX pPa0OT IO OTIEIbHBIM
paszenamM coJepKaHus AUCUUILUINH U Jp.

10. ITepeyens MHGPOPMALMOHHBIX TEXHOJIOTMA, HCMOJIb3yeMbIX IIPH OCYILIECTBJIEHUHU
00pa3oBaTeJILHOIO MPoUEcca MO0 AMCHUILINHE (MO1YJII0), BKJIKYAS NepeYeHb
NMPOrpaMMHOro odecrevdeHust

B y‘le6HOM mponecce UCIOJIb3YyEeTCA CICAYIOIICC ITPOrpaMMHOC O6CCHC‘{CHI/ICI
— MS Office,

11. Onucanne MaTepHaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOM Il OCYLECTBJICHUSA
00pa3oBaTeILHOIO MPoOUEcca MO0 AUCHUILINHE (MOIYJII0):

B yuebHOM mporiecce ucnoib3yeTcs caeayroliee 000pya0BaHue:
— IomerieHus 17151 CAMOCTOSITENIEHOM PabOThI, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOM €
BO3MOKHOCTBIO MOKITIOUEHUS K ceTH "MHTepHeT" n oOecnieueHreM J0CTymna B JJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpelly BY3a,
— YueOHble ayTUTOPUU 7S IPOBEACHHUS: 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATUH CEMUHAPCKOI0
TUTIA, MPAKTUYECKUX 3aHATUMN, BBIMIOJTHEHUS KYPCOBBIX PaboT, TPYNIOBBIX M HHIUBUIYATbHBIX
KOHCYJIBTALIMH, TEKYILIETO KOHTPOJIS U IPOMEXYTOYHOM aTTeCTallK, YKOMIIJIEKTOBAHHbIE
CHEIUAIM3UPOBAHHON MEOETBIO0 U TEXHUYECKUMU CPEACTBAMH O0YUICHHS,
— MynpTUMEeAMHHBIN KJ1acc,



— KomnsrotepHslii kiacce,
— Habopb!1 neMoHCTparimoHHOTO 000pYA0BaHUS U y4eOHO-HATIISTHBIX TOCOOMIA



