MunmcTepcTBO HayKu U BhIcHIero oopasoBanus Poccuiickoit deaepanuu
®I'BOY BO «BAMKAJIBCKUIN TOCYJAPCTBEHHbBIN YHUBEPCUTET)

YTBEPXJIAIO
ITpopekTop.no-yue6Hoi paboTte
/.-I[.IOp_,H.,‘ no1. BacunseBa H.B.

//ng«f
2 = D L 132
v Reds o 0021.06.2024r.

PaGouasi nporpaMma JuCIUATTHHBL _ :
b1.0.18. MaremaTuka (Y e

v 0 ek

Hamnpasnenue nonrorosku: 38.03.05 busnec-undopmartuka
Hamnpasnennocts (npoduis): ABTomaTu3zanus u uudposas Tpanchopmarius
OusHeca
KBanudukanus BeillycKkHUKa: OakanaBp
®dopma 00y4eHHS: OUHO-3a0UHAs

Kypc 1
Cemectp 11-12
Jlexumu (yac) 64
[TpakTiueckue (cem, 1ab.) 3aHATHsA (Jac) 14
CamocrosiTenbHas paboTa, BKIIIOYast 138
MOJIFOTOBKY K DK3aMEHaM U 3a4eTaM (Jac)

KypcoBas padota (uac)

Bcero vacos 216
3auet (cemecTp) 11
DK3aMeH (ceMecTp) 12

Npkyrck 2024



[Iporpamma cocrasnena B coorBeTcTBur ¢ PI'OC BO no nanpasnenuto 38.03.05
busnec-undopmaruka.

Astop T.N. benbix
PaGouas mporpamma o6cykaeHa 1 YTBEPKICHA HA 3aceTaHuH KadeaIpbl
MaTEeMaTHYECKUX METOOB U ITU(PPOBBIX TEXHOJIOTHIMA

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

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




TEXHOJIOTHI, B TOM YHCIIE
pa3zpabaThiBaTh AITOPUTMBI U
[IPOTrpaMMBbI JIJIST UX
MPaKTUYECKON peain3aluu

MCIIO0JIb30BaHUS MPOYKTOB U yCIyT B chepe
MH(POPMALMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUH, B TOM
qrcie pa3padbaThlBaTh AJITOPUTMBI U IPOTPAMMBI JUIs UX
[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):
OO6s3aTenbHast 4acTh.
JIMCUUTITMHBI, UCTIONB3YIOIINE 3HAHMS, YMEHHS, HaBBIKH, MOJYYCHHBIC MPU HU3YYCHHH
nanHoi: "[IpoekTrupoBanre HHPOPMAIMOHHBIX cUCcTEM"

4. O0beM IMCUMILIMHBI (MOYJIs1) B 3a4€eTHBIX eJUHULAX C YKa3aHHEM KOJIH4eCTBa
aKa/JleMH4YeCKHUX 4acOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4Yarouuxcs ¢
npenojgasareseM (110 BUIaM y4eOHbIX 3aHATHIT) M1 HA CAMOCTOSATEJIBHYIO padoTy
00y4arIIHUXCs

OO6m1ast Tpy10€MKOCTh TUCIMIUIUHBI cocTaBiseT 6 3a4. ea.,216 gacos.

Bun yuebHoit paboThl KomnuuecTBo yacos
KonrtakTHasi(aynuropHas) pabora
Jlekuu 64
[TpakTuueckue (ceM, 1ab.) 3aHATHS 14
CamocrosiTenbHas paboTa, BKIIFOYast MOJTOTOBKY K DK3aMeHaM 1 138
3ayeTam
Bcero gacos 216

5. Conep:kanue TUCHUILUINHBI (MOAYJIsI), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aeam) ¢
yKa3aHHeM OTBeIeHHOI0 HA HUX KOJIMYeCTBA aKa/leMHYeCKHUX YaCOB M BUAOB Y4eOHbIX
3aHATHH

5.1. Conep:xanue pa3iei0B M CHUILTAHBI

Ne
n/n

Paznen v rema
JTUACIHUATLINHBI

Cemunap| Camo- |B unrepa-| ®opMsbl TeKyLIero
Jlabopart.| CTOAT. | KTHBHOM KOHTPOJIA
IIpakTHy. pao. dopme yCIIEBAEMOCTH

Ceme-| JIek-
CTp | HuM

3HA4YECHHE U POJIb
MaTEMaTHKU B
HPKOHOMHUKE

11 Coo0menne

1.1

3HaueHue U poJib
MaTeMaTHKHU B
HPKOHOMHUKE. YTIpaBiIeHUe
HPKOHOMHUYECKUMHU
poreccamu B cpepe
H(OPMAaLIMOHHO-
KOMMYHHUKAITHOHHBIX
TE€XHOJIOTUI

11 1 2

BBeneHue B IMHENHYIO

11 KoHTponbHas




n/n

Pasznen u tema
JUCHUILINHBI

CeMme-
cTp

Jlek-
119707

Cemunap
Jladopar.
IlpakTny.

Camo-
CTOST.
pao.

B unTepa-
KTHBHOH

¢opme

DopMbI TEKYLIETO
KOHTPOJIA
ycleBaeMOCTH

anredpy

pabora Ne 1

2.1

DJIEMEHTbI BEKTOPHOMU
QJIreOpsl

11

2.2

MartpuyHas anreopa

11

2.3

CucTeMbl TUHEHHBIX
anreOpanvecKux
ypaBHeHu# (CJIAY).
CriocoObI ¥ METOIBI
YIIPaBICHUS MPOIIECCaMU
CO3JIaHUS U
VICITOJIb30BAHUS

[IPOAYKTOB U YCIYT

11

10

Beenenue B
MaTEeMaTUYECKHUI aHaJIN3.
MeTobI CO3IaHus
DKOHOMHMYECKUX MOJEIEH
1 pa3paboTka
QITOPUTMOB MX
HCCIICIOBAHUS

11

3.1

JJIEMEHTHI
MaTeEMAaTUYECKOM JTJOTUKHU

11

Teopernueckuii
ompoc Ne 1

3.2

JJIEMEHTHI TEOPUU
MHOXECTB 1 OTHOIIICHHM.
UrcaoBbIC MHOXKECTBA.

11

[Ipenen yncnoBou
[10CJIEI0BATEILHOCTH.

11

KonTponbHas
pabota No2

4.2

Uncnonas

[MOCJIEIOBATEIILHOCT.
beckoHeuHO Majbie U
0ECKOHEUHO OOJIBIIIHE
[MOCJIEI0BATEILHOCTH

11

4.3

[Ipenen yncnoBoit
[10CJIe/I0BATEIBbHOCTH.
Cxopsmuecs
[10CJIeI0BATEIbHOCTH

11

4.4

MOHOTOHHBIE
MOCJIEI0BAaTEIbHOCTH.
Uucno Dunepa.
[IpunoxxeHus
MMOCJICIOBATEILHOCTEH B
PKOHOMHKE

11

[Ipenen u
HEIPEPBIBHOCTh
(yHKIIUN OHON
[EpEMEHHOMN

11

KonTponbHas
pabota Ne3

5.1

UucnoBbie QyHKITMH
OJIHOM MEPEMEHHON KaK
0TOOpakeHHE

noaMHoOkecTBa R B R

11




Ne
n/n

Pasznen u tema
JUCHUILINHBI

CeMme-
cTp

Jlek-
119707

Cemunap
Jladopar.
IlpakTny.

Camo-
CTOST.
pao.

B unTepa-
KTHBHOH

¢opme

DopMbI TEKYLIETO
KOHTPOJIA
ycleBaeMOCTH

5.2

[Ipenen pynkunu B
TOYKE.

11

2

5.3

Beckoneuno Oomblue u
OECKOHEYHO MaJible

(byHKIHN.

11

5.4

HenpepbIBHOCTH
(yHKIIMU B TOUKE.

11

Jluddepennmranbroe
VicUnCIIeHne PYHKIIUU
OJIHON MEPEMEHHOM.
MeToas! ynpaBlIeHUs
HPKOHOMHUYECKUMU
rporeccamu B cepe
MH(pOpPMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJOTHI

12

Teopernueckunii
onpoc Ne 2

6.1

[Tpon3BoaHast GyHKIINH B
TOYKE.

12

10

6.2

[IpaBuia
nmudpepeHnmpoBanus.
[Ipon3BoaHbIE
HIIEMEHTAPHBIX (PYHKIUH.

12

10

6.3

[Ipon3BOaHBIEC U
mudepeHimanb
BBICIIUX ITOPSIKOB.

12

12

6.4

OCHOBHBIE TEOPEMBI
i pepeHInaIbHOro
VICUHCIICHUSI.

12

6.5

[Ipunoxenue

¢ depeHInaIbLHOTo
VCUHMCIIEHUS K
VICCIIEIOBAHUIO

byHKIIH.

12

KonTponbHas
pabota Ne4

HHTerpaibHOE
VCYHCIIEHUE (PYHKIIMH
OJIHOUM HE3aBUCHUMOM
[IEpEMEHOM.

12

7.1

HeonpeneneHusbiit
nHTerpasi. OCHOBHbIE
METOIbI
MHTETPUPOBAHUSI.

12

KonTponbHas
pabota Ne5

7.2

OnpeneneHHbINd
nHTerpasi. OCHOBHbIE
METOIbI
MHTETPUPOBAHUS.
['eomeTpuueckue
[IPUIOKEHUS
OTIpeeNIEHHOTO

WHTETpaa.

12

KonTponbHas
pabota Ne6




n/n

Pa3gen u Tema
JUCIHHUILINHDBI

CeMme-
cTp

Jlek-
119707

Cemunap
Jladopar.
IlpakTny.

Camo-
CTOST.
pao.

B unTepa-
KTHBHOH

¢opme

DopMbI TEKYLIETO
KOHTPOJIA
ycleBaeMOCTH

7.3

[IpunoxxeHue B
DKOHOMHUKE
OIIPEAEIEHHOTO
MHTErpaa.

12

MHOXecTBa U
[10CJICZI0BATEIBHOCTH B
n-MepHoM EBKiMI0BOM
[TPOCTPAHCTBE.

12

8.1

MHOXecTBa U
[10CJICZI0BATEIBHOCTH B
n-MepHOM EBKIIMI0BOM
[TPOCTPAHCTBE.

12

8.2

Cxo1uMoCTh
[10CJIe10BaTEIbHOCTH
BEKTOPOB (TOYEK N-

MEPHOT'0 MPOCTPAHCTBA)

12

qDYHKIII/II/I HCCKOJIbKHX
IICPCMCHHBIX.

12

Kontponbnas
pabota No7

9.1

UucnoBast pyHKIMS
HECKOJIbKUX
[1EPEMEHHBIX.

12

9.2

[Ipenen u
HEIPEPBIBHOCTh
(YHKIIMY B TOUKE.

12

9.3

Jluddepenunponanue
(YHKIIMN HECKOJIBKUX
MepPEMEHHBIX.

12

9.4

JKcTpeMyM (QyHKIUN
HECKOJIbKUX

[IEPEMEHHBIX.

12

9.5

BbInyKIIble 1 BOTHYTBIE
(YHKIIUN HECKOJIBKUX
[IEPEMEHHBIX.

12

10

BBeneHne B JUCKPETHYIO

MAaTCMAaTUKY

12

10.1

DJIEMEHTBI TEOPUU
rpadoB

12

10

NTOT'O

64

14

138

5.2. JlekuMoHHbIE 3aHATHS, UX COEP/KAHHE

Ne
/o

HaunmenoBauue
pa3elioB U TEM

Conepxanue

3HaueHUE U poJib
MaTeMaTHKH B
HDKOHOMUKE.
'YrpaBieHue
HKOHOMHYECKUMHU
mporeccamu B chepe

3HaueHHEe U POJIb MATEMATUKU B SKOHOMHUKE. YTIpaBiIeHUE
PKOHOMHMYECKHUMU TpolieccaMu B chepe MHOpPMALIMOHHO-
KOMMYHUKAIMOHHBIX TexHoyorui. [IpoctpancTBo Rn; nuHelinbie
(¢ yHKIIMK; ypaBHEHUs 1 HepaBeHCTBa. [loHATHE n-MepHOTO
BekTOpa. COOTBETCTBUE MEK/Y IByMEPHBIMU BEKTOPAMHU U
TOYKAMHU KOOPAMHATHOM TIIOCKOCTH. CpaBHEHUE BEKTOPOB:




No HaunmeHnoBaHme
Conepxanue
/1 pa3esioB U TeM
nH(OpMaIMOHHO- HYJICBOM BEKTOP, PAaBEHCTBO U HEPABEHCTBA MEXKy BEKTOPAMH;
KOMMYHHKAITIOHHBIX [HEOTPHUIATENIbHBIN OpTaHT Rn+ Apudmernueckue onepamuu HaJ

TEXHOJIOTUH. DJIEMEHTD]
BEKTOPHOU ayreOpbl

BEKTOPAaMHU, UX CBOMCTBA U T€OMETpUYECKas nHTepnperaus B R2.
[lonsTre BekTopHOro npocrpancTsa R. CkansipHoe npousBeeHue
BEKTOPOB U ero cBoiicTBa. HopMma (Jy11Ha) BEeKTOpa; paccTosiHue
MeX 1y BeKTopaMu (Toukamu B Rn). Yromn Mexay BekTopamu;
OpPTOTrOHAJILHOCTH BEKTOPOB. CTaHIapTHBIN 0a3uc U pas3iioKeHue
[IPOU3BOJILHOTO BEKTOpa 1o 0aszucy. Hampasistoniye KOCHHYCHI
BEKTOPOB. 3aMKHYTBI€ U OTKPBITHIC Iapbl B Rn. JInHeitHbie
(yHKIMN ypaBHEHUS, HEPABEHCTBA U MPOCTEUIIINE MHOXKECTBA B
R. [Tapamerpuueckue ypaBHEHUS MIPSIMOM, MPOXOSIICH yepe3
TOUKY B 3aJJaHHOM HAaIPaBJIEHUY; JIy4a; OTpe3Ka. Y paBHEHUE
[JIOCKOCTH U ero HopMaib. [lomynpoctpancTsa B Rn, nx
reomerpruueckas uHTeprperanus B Rn. [Ipunoxenust BeKTopHou
areOphl B SKOHOMHUKE: JIMHEWHBbIE PYHKIUU J0X0/a U U3/IEPIKEK;
010PKETHBIE OTPaHUYEHUS] HOTPEOUTENS] MU IPOU3BOAUTETIS.

2,3

Martpuunas anreopa

[loHsATHE MAaTPULIBI, BUABI MATPUL, ONIEPALIUN HAJ MAaTPULIAMU U UX
CBOMCTBA. BEKTOpHO-MaTpUYHBIE ONEPALIUN: IPOU3BEICHHE
MaTpUIbl Ha BEKTOP KaK JIMHEHHOEe MpeoOpa3oBaHUe BEKTOPOB; €T0
[Ipe/ICTaBICHHUE YEPE3 BEKTOPHI - CTOIOLBI U BEKTOPBI CTPOKU
MaTpULbl; OUIMHENHBIE U KBapaTu4yHble popMbl. Onpeaenurensb
MaTpUILIbI U €ro cBoiicTBa. OnpeaenuTenn MaTpul 2-ro u 3-ro
MopsAAKOB. MUHOpEI U anredpandeckre J0MOTHEHUS 3JIEMEHTOB
MaTpulbl. CBOMCTBa onpeaenuTeseil U BHIYUCICHUE
orpeJieNuTeNel MPOU3BOIBHOTO Nnopsaka. O6paTHas MaTpulla,
YCJIOBHE €€ CYILECTBOBAHUS U CIOCOO HAXOKJICHHUS.

4,5

CuCTeMbl TUHEHHBIX
IreOpanyecKux
ypaBHeHuii (CJIAY).

OnHOpPOIHBIE M HEOTHOPOJHBIE CUCTEMBI, PEILIEHHS CUCTEMBI,
COBMECTHBIE H HECOBMECTHBIE CUCTEMBI, OTIPE/ICTICHHBIEC U
Heolpe/ielIeHHbIe cUCTeMBI. Pelienne B MaTpuuHoi opme,
npaswio Kpamepa. Panr matpuiibl u ero Haxoxaenue. Oomme
CHCTEMbI JINHEHHBIX YPaBHEHUN: YCIOBUE COBMECTHOCTH
OJTHOPOJIHBIX U HEOJHOPOIHBIX cucTeM (Teopema KpoHnekepa-
Kanennm): 6a3ucHoe penieHre. JKBUBAJIEHTHbIE IPeoOpa30BaHUs
1 MeTOoJ1 UCKIroueHus ['aycca.

JJIIEMEHTHI
MaTeEMaTUYECKOM
JIOTUKH

[lonsaTre BbIcKa3bIBaHUsA. KBaHTOPBI CyIIECTBOBAHUS U
BceoO1HOCTH. Jlornueckue onepanuu (IeicTBUS HaJl
BBICKA3bIBAHUSMH ): OTPHUIIAHUE, KOHBIOHKIINS, TU3BIOHKIIHS.
MMruinkanus u jorudeckoe cieactasue. [loctpoenne orpunianuil K
[perKaTaM, COAEPKaIM KBAHTOPHBIE ONEpaIiy.

3.2. ®opMyIIbl ¥ 3aKOHBI JIOTUKH. Ta0nuIa ICTHHHOCTH U
MeToaMKa €€ mocTpoeHuss. OCHOBHBIE paBHOCHIIBHOCTH aJIreOphbl
BhICKa3bIBaHUH. [IpeoOpazoBanne mornueckux Gopmyi.

DJIEMEHTBI TEOPUU
MHO>KeCTB. UNCI0BEIE
MHO>KECTBA.
OTHOIICHMS

[TonsTre MHOKecTBa. CIIOCOOBI ONMUCAHMSI MHOXKECTB U OTepaIiuii
HaJl HUMU: 00beIMHEeHNE, TIepECEUCHHE, TOTIoJHEeHne. PaBeHCTBO
MHOKeCTB. [1ycToe MHOXKecTBO. MHOXKECTBO BCEX TTOJMHOMKECTB
TaHHOT'O0 MHOKeCTBa. J[eKkapTOBO MPOU3BEICHUE ABYX B OoJiee
MHOKeCTB. OTOOpakeHUE OJJHOTO MHOXKECTBA B APYToe; 001acTh
ompeeaeHus, 00JacTh 3HaUYECHUH, TpapuK 0TOOpaKEHHS.
ToxnecTBeHHOE 0TOOpakeHHEe MHOXKECTBaA B cedst. OOpa3
PIIEMEHTA WK MTOJIMHOXKECTBA 00J1aCTH ONPEEIICHHUS; MOJIHBIH




/o

HaumenoBanue
pa3ziesIoB U TEM

Conepxanue

pooOpas3 IeMEHTa WX MHOXKECTBA U3 00JIaCTH 3HAaYECHUH.
Komnosunus (cyneprosuuusi) orooOpaxxenuil. [lonstue MmHOXKecTBa
NeiCTBUTENBHBIX Uicel. ApudmMeTndeckue onepanuu Haj
BELIECTBEHHBIMU YHMCIAMU U UX ynopsaoueHue. HermpepbsiBHOCTH
MHOYKECTBA BEIIECTBEHHBIX YHcen. OrpaHUYEHHbIE YUCIIOBbIE
MHO>KECTBA, MAKCUMYMbI, MUHUMYMBI, TOUHBIE I'PaHU YHCIIOBBIX
MHOKECTB.

Otnomenus. ['papuueckue npencraBieHus oTHoeHUH. CBONCTBA]
oTHOIIeHUH. OTHOLICHHS SKBUBAJIEHTHOCTU. PazOuenus u
OTHOIIEHUS SKBUBaJIEHTHOCTU. OTHOLIEHMS Topsiika. OTHOLIEHUS
Ha 0a3ax JaHHbBIX U CTPYKTypax AaHHBIX. MHUHOpPaHTHI U
MaxopaHTbl. CynpemyMm 1 napumym. CooTBeTcTBUs. B3aumHo
0JTHO3HAYHbIE COOTBETCTBUS U MOIIIHOCTH MHOYECTB.
PaBHOMOIITHOCTS.

HwucnoBas
[1OCJICNOBATEILHOCTD.

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

beckoneyHo Majibie 1

OnpeneneHI/Ie, OCHOBHEIE cBOMcTBa. CBsI3b OECKOHEUYHO MAJbIX U

8 |beckoHeuHO OobIINe .
OECKOHEYHO OOJIBIIINX YUCIOBBIX MOCIIEI0BATEILHOCTEH.
MOCJICI0BATEIILHOCTH
[Ipenen yncinoBoi nocnenoBareabHOCTU. CB3b CXOASIINUXCS
[TOCJICZIOBATEIILHOCTEH C OECKOHEYHO MAITBIMU
rocienoBareabHOCTIMU. CBOMCTBA CXOAAIINXCS
. MOCJIeI0BATEILHOCTEHN: € IMHCTBEHHOCTh TIpeiena,;
[Ipenen uncnoBoit o
OTPaHUYEHHOCTD; apU(PMETHUECKUE OTIepPAIH; MPEAETbHBIH
M1OCJIEI0BATEIbHOCTH.
9 Cxomsmmecs repexo]l B HepaBeHceTBax. [Ipuniun cxoaqumoctu Konw,
(hyH1aMeHTaIbHAS MTOCIIEI0BATEILHOCTD.
MOCJIEI0BATEIbHOCTH.
[ToamocnenoBaTebHOCTH U MIPECIIbHBIE TOUKH. Teopema
bonbsrano-BeliepmTpacca 0 BbIICIEHUH CXOASIINXCSA
MoJIrocaeoBaTebHoCTel. [IoHsATHE BEpXHETO Y HUKHETO
[pEIEIIOB.
MOHOTOHHBIE .
OrnpeenieHrne MOHOTOHHBIX TTOCIIEIOBATEILHOCTEH U MPU3HAK
10 |mocnenoBaTenbHOCTH.
o cX0aUMOCTH. [ IpMHIIMT BIOXKEHHBIX OTpe3KOB. Uuco e.
Uwucno Ditnepa.
[IpocTble MPOLIEHTHI; CJI0KHBIE TPOLIEHTHI C
OJTHOKPATHBIM, MHOTOKPATHBIM M HETIPEPHIBHBIM
[Ipunoxenus HauyucieHnrueMm. CTaTuyeckas MOJIENIb PaBHOBECHS CIIpOca U
10 |[mocnemoBarenbHOCTEHN [Mpeoxkenus. [layTunooOpa3Hast MOJIeb PhIHKA; TIOHATHE
B SKOHOMUKE PAaBHOBECHOI'O PEIIEHUS U €r0 YCTOMUYMBOCTD; HAXO0XK/ICHHUE
peIeHus U UCCIICIOBAHKE €T
[MOBEJICHUSI BO BpEMEHU
Omnpenenenne. O01aCTh ONPEACICHHS 1 MHOXKECTBA 3HAUCHH;
MpUMephl U3 SKOHOMHUYEcKo# Teopun. [ paduk GpyHKIIMN U
1 Uucnosble GyHKIIMN  |[ypaBHEeHUE rpaduka pyHkunu. CriocoObl 3ajaHust GyHKIIHM.
onHoil mepemenHort  [Knaccudukanus ¢pyakiuit. [lonsTue Makcumyma, MUHUMYyMa U
TOUHBIX BepXHEW U HIKHEH rpaHeit pynkuuu. [louarus cinoxHon
1 oOpatHO# GyHKIMH. DYHKIMH CIIPOCca U IIEHBI CIpoca
OrnpezenieHue npezenna Ha A3bIKe MoClIeJOBaTeIbHOCTEH 1 Ha
[Ipenen Gpyakmmm B
12 SI3BIKE ATICUJIOH-JENIbTA, UX YKBUBAJIEHTHOCTD; IOHATHE MpEea

TOYKC.

Ha OeckoHeYHOCTH. OTHOCTOPOHHUE MPENIENbI M UX CBSA3b C




/o

HaumenoBanue
pa3ziesIoB U TEM

Conepxanue

npenenoM GyHKuH B Touke. [Ipenen apudMeTnaeckux oneparui
Ha/1 QYHKIHMSAMU ¢ 0011ei obaacThio onpenenenus. [IpenenbHblii
nepexo/1 B HepaBeHcTBaxX. [IepBblil U BTOPOii 3aMevaTesIbHbIC
[pe/IeIbl.
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beckoHeuHo Maible U
OECKOHEUYHO OOJIbIINE

byHKInn.

Omnpenenenue. CBsA3b OECKOHEYHO MaJIbIX (DYHKIIHHA C MPEIACIOM
¢ynkuuu. CBoWCTBA M CpaBHEHUE OECKOHEYHO MAJIbIX (DYHKITHIHA.
beckoHeuHbIe

0JIHOCTOPOHHUE IPEEIIBI.

14

HenpepsiBHOCTH
(GyHKIIUY B TOYKE.

Onpenenenns Ha A3bIKE YICUIOH-/EIbTA, B TEPMHUHAX Mpeeiia
(yHKIIMU ¥ Ha S3bIKE MTOCIIEI0BATEILHOCTEH; NX SKBUBAJICHTHOCTb.
HenpepbIBHOCTh Ha OTpE3Ke U UHTEpBase. ApupMeTHdecKue
OIepaluy HaJl HEMIPEPBIBHBIMU (QyHKIMAMU. HermpepbIBHOCTH
HuieMeHTapHbIX QyHKIMHA. Touku pa3pbiBa QyHKIUHM U UX
kiaccuukanusa. Kycouno-nenpepsiBHble PyHKIIMH. MOHOTOHHbBIE
(GyHKLIMU; BUABI pa3pbIBOB MOHOTOHHOU GyHKLMU. [IprmMepsl
HEIPEPHIBHBIX U Pa3pbIBHBIX SKOHOMUUYECKUX MOKa3aTeseil, u
rpoueccoB. HermpepbIBHOCTE Cynepno3uui HENPEPHIBHBIX
¢bynkuuii. Teopema o CymecTBOBaHUH U HETIPEPHIBHOCTH
obpartHoi ¢yHKKU. OCHOBHBIE CBOMCTBA HENIPEPHIBHBIX
(GyHKIUN: yCTOWYMBOCTD 3HAKA; TPOXOKICHUE Yepe3 HYIIb;
[IPOMEKYTOUHBIE 3HAaUEHUs (HENIPEPBIBHOCTH 00paza);
OrpaHMYEHHOCTh U CYIIECTBOBAHWE MAaKCHMyMa U MUHHUMYyMa Ha
oTpe3ke (TeopeMsl Beiiepiutpacca). PaBHOMepHas HENpepbIBHOCTD
n Teopema Kanropa.

15

[IponsBogHAA
(YHKLUU B TOUKE.
[TousiTHE O
[Ipe/IeIIbHOM aHAJIN3E B
HKOHOMUKE

OmnpeneneHne NPOU3BOIHON U €€ TEOMETPUUYECKHI CMBICI,
ypaBHEHHE KacaTelbHOU K rpaduKy auddepeHuupyemoit
¢yHkunu. OTHOCTOPOHHHUE U OECKOHEUHBIE IPOU3BOHBIE.
Jndpdepenunpyemocts u quddepenipan GyHKIum.
HenpepbsiBHOCTH TubdepeHupyeMoil pyHKIMI, HeoOX0auMoe U
TOCTaTOYHOE yCiaoBHe TU(PHEepEeHIIPYEMOCTH, TEOMETPUICCKUN
cMbIc AU depeHnrana u ero UCoIb30BaHUE JUIS
MPUOIMKEHHOTO BBIYMCIICHUS 3HaueHus QyHKImH. [Ipon3BogHast
KaK [M0Ka3aTeslb MTHOBEHHOT'O MIPUPOCTA UM CKOPOCTU U3MEHEHUS
(yHKINW; IPOCTEHIIINE TIPEICTbHBIE XapaKTEPUCTHKHU —
[peJeNIbHBINA J0XO0A; IpeeibHas IPHObLIb; NPEEIbHbIN MPOAYKT

15

[IpaBuiia
nuddepeHpoBaHms.
[IpousBogHbIE
PJIEMEHTapHBIX

byHKUIN.

JludbdepennmpoBanre CyMMBbI, pa3HOCTH, TPOU3BEICHUS U
4acTHOTO0. [Ipon3BoaHbBIE TOCTOSHHON, CTEIIEHHOM,
TPUTOHOMETPUUECKUX U Jorapu(PMUUEcKuX QyHKIIHM.
[IpousBoaHas oopaTHoi QpyHKIMHU. [Ipon3BOAHBIE TOKAa3aTEIHHOMN
11 00OpaTHBIX TpUrOHOMeTpuuecKux QyHkuui. [IpouszBogHas
ciokHOM (pyHKIMHU. Jlorapupmudeckas Ipou3BoHAs U €€
MHTEpIpeTaIys Kak TemMIna npupocTa GyHKIHUU. DIacTUYHOCTh
(GyHKIHU.

[Ipon3BoiHAs TOKA3aTENbHO-CTETIEHHON (YHKIIMY U CTEIEHHOMN
(YHKIIMHU C TPOU3BOJILHBIM BEIIECTBEHHBIM IT0KA3aTENIEM.
JludbdepennmpoBanre napaMmeTpUIeCcKu 3aJaHHBIX U HESIBHO
3aJJaHHbBIX (YHKIUH.

16

[IpousBogHBIE U
Qg depeHImas

BBICHINX ITOPSAKOB.

[IpouzBoaHbIe U MU PEpeHITHATBI BBICIIUX MTOPSIKOB.
MHBapuaHTHOCTH (popMbI iepBoro nuddepeHuana.
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OCHOBHBIE TEOPEMBI
Qg pepeHInaIbLHOro
VCUHCIICHUSL.

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

HeonpeneneHnocteil: npasuwio Jlonurtana. @opmyna Teitnopa
(Maksiopena) ¢ octatogHbIM wieHoM B (popme [leano u Jlarpamxka.
dopmyna MakopeHa jist 35eMeHTapHbIX pynkiuii. Dopmyna
ouroMa Heiorona. [TpubnrkeHHOE BRIYHCICHUE YUCIIA «EY.

AcUMITOTHI rpaduka

AcuMnToTh! rpaduka GyHkuuu. OOmas cxema ucCiIea0BaHus
¢byHkuuu 1 nocrpoenue ee rpaduka. Heodxomumelie u
TOCTaTOYHBIE YCIOBHS MOHOTOHHOCTH M CTPOTOH MOHOTOHHOCTH
Ha MHTEpBaJie; HEOOXOAMMBIE U IOCTaTOYHBIC YCIOBUS
JIOKaIBbHOTO SKCTpeMyMa 1-ro mopsaKa Ha HHTEpBaJle;
TOCTaTOYHBIC YCIOBUS 2-TO MOPSIKA; TOUCK TII00aTbHOTO

GbyHKIHIH.
MpHstoskenue HKCTpEMyMa Ha OTpe3Ke.
H(hEpEHIHATHHOTO Brimykiipie 1 BOTHYTBIE (DYHKIIMHM HAa HHTEPBAJe: FTeOMETPHUIECKOEe
oIpeJiesIeHUe yepe3 KacaTeJIbHYI0 U €ro aHaJuTh4yeckas popma;
17 Egjﬁggﬁg;jﬂl; B3alMOCBSI3b BBIITYKJIOCTH U BOTHYTOCTH; HEOOXOAUMBIE U
by, ThpH3Haku TOCTaTOYHBIE YCIOBUS BBITYKJIOCTH U BOTHYTOCTH (DYHKIIMH
MOHOTOMHOCTIL (depe3 BTOPYIO TPOU3BOAHYIO); COBITAICHUS JIOKAIbHOTO
TpH3Haxu MaKCUMyMa C IJI00aIbHBIM 11 BOTHYTBIX Q)YHKHI/II:I, U JIOKAJIbHOT'O
e MUHHMYMa C TII00abHBIM JJIS1 BBITYKIIBIX (DYHKIWH HA
poMexyTKe. I'eoMeTpuyeckoe orpeesieHUue BhITYKIOCTH
(BOTHYTOCTH) HETJIaAKUX (DYHKIIHIA Yepe3 XOpAy U ero
aHamuTH4YecKas (popma. IHTepBasbl CTPOroi BRITYKIOCTH
(BOrHYTOCTH) M TOUYKHU neperuda. [lpuMenenne BeImyKiIbIX
(BOrHYTBHIX) GYHKIMH B 3KOHOMUYECKOI TEOpHUH.
[lepBooOpa3Has pyHKLINU U ee CBOMCTBA; ONpeieieHUue
HEOIpeIeIEHHOI0 UHTErpasa, ero cBoicrea. Tabauiia OCHOBHBIX
18 Heonpenenennslii MHTErpajioB. MeToibl MHTETPUPOBAHIL: HENIOCPEACTBCHHOE
WHTETpall. MHTErPUPOBAHUE; 3aMEHA [IEPEMEHHON; NHTErPUPOBAHUE 110
yacTsaM. IHTerpupoBaHre pallioHaIbHBIX JpoOei HEKOTOPhIX
ppalMOHAJIbHBIX U TPAHCLIEHACHTHBIX (DYHKITHIA.
Omnpenenenue, reomeTpuyeckuii cMpici. Heo6xommumoe ycnoBue
uHTerpupyemocti. Cymmsl lapOy. Kpurepuii uHTErpupyeMocTH.
HTerpupyeMocTh HeNPEePhIBHBIX PYHKIMM, QYHKIUH C
19- (OnpeneneHubIii KOHEYHBIM YHCJIOM TOUYEK pa3pbiBa. CBONCTBA ONPEAEIEHHOTO }
20 |unrerpan Pumana. uHTerpana. Teopema o cpegnem. CyniecTBOBaHHE IEPBOOOPa3HOIT

HenpepbiBHON GyHkunu. @opmyna Hetotona-Jleitbuuna.
Brruucienue onpeaeneHHoro HHTerpana METO0M 3aMEHbI
[IEPEMEHHON U UHTErpUpOBaHuUeE 110 YacTsAM. [lonsaTue o
HecoOcTBeHHBIX uHTerpanax I u Il pona, npusHaku cXoAUMOCTH.

21

[ [punoxenue B
SKOHOMHUKE
OIPEICIIEHHOTO
VHTETpaa.

BoccranoBneHue (I)YHKI_II/Iﬁ O9KOHOMHWYECCKOI'O aHajIn3a I10 uX
MPCACIIBHBIM XapaKTECPHUCTUKAM,; BbIYUCICHUEC CYMMAapHbIX U
CpCAHUX HOKaBaTCHCﬁ; BBIYUCJICHUC PCHTBI HOTpC6I/ITCJ'I$I; CBA3b
IIOTOKa I/IHBGCTI/IHI/Iﬁ C IPpUPOCTOM H 3aIllaCOM KaIlltuTalia,
HapalllCHHad CyMMa N0JiIra Npyu HCIPCPLIBHOM HAYUCIICHUU
CJIOKHBIX IIPOLCHTOB.

22

MHuoxecTBa 1

I1OCJICA0OBAaTCIbHOCTHU B

Rn.

OTKpBIThIE U 3aMKHYThIE IIAphl B RN, OKPECTHOCTH M OKPECTHOCTH
ToukH B Rn. BHyTpeHHue, BHELITHUE U TPAaHUYHBIE TOUYKH
MHOECTBA; BHYTPEHHOCTh M IpaHuIla MHOXKecTBa. [IpenenbHbie

TOYKHW MHOXXECTBA. OTKpI)ITBIe 1 3aMKHYTBIC MHOXKCCTBA,




Ne HanmenoBanue
Conepxanue
/1 pa3esioB U TeM
OIIEPALUU C OTKPBITBIMU U 3aMKHYTHIMU MHO>KECTBaMH.
CX01MMOCTb CBolicTBa CXOASIINXCS TOCIE0BATEIbHOCTEN. XapaKTepUCTHKA
53 [OCIEOBATENBHOCTH  BAMKHYTHIX MHOKECTB HEPE3 CXOAAUIMECS NOCTE0BATEIbHOCTH,

BEKTOPOB (TOYEK
npocTtpancTBa Rn).

[IpenenbHbIE TOYKH MOCIIEN0BATENBHOCTU. KOMIakTHBIE
MHO>KECTBA.

YucnoBast QyHKIHS n

OmnpexneneHne YUCIOBON (HYHKIIMU N TEPEMEHHBIX ((PYHKIUU
BEKTOPHOI'O apryMEeHTa WM 0TOOpaskeHHsI MoAMHOXkecTBa Rn
BR1). DOxoHoMuyeckas naTepnperanus QyHKIUN KaK 3aBUCUMOCTb
MEX]y 9HIOT€HHOMN NePEMEHHON U 3K30T€HHBIMU IIEPEMEHHBIMH.

24 [1EPEMEHHBIX. ["eomeTprueckoe n300pakeHne (PyHKIUU ABYX MTEPEMEHHBIX;
JTUHUHM YPOBHSA U uX noctpoenue. [loepxHoctu yposHs (mipu >2).
[IoBEpXHOCTH U JIMHUU YPOBHS B dKOHOMHUYECKON TEOPUH
(M30KOCTBI, H30KBAHTHI M KPUBBIE O€3pa3Iuymsl).
Mpesen i OrnpezenieHrne 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 mpou3BoaHbIe U AU epeHnnpyeMocTb GyHKITHIA
HECKOJIBKHUX MEpEeMEHHBIX. YacTHBIE TPON3BO/IHEIE.
JluddeperunrpyemMocTs GYHKIIUN MHOTUX IEPEMEHHBIX,
HEOOX0JMMOe M JOCTaToYHOe yciaoBue auddepenmpyemoctu,

udpepeHmanbLHOe .
27, Jlnbdepenn . |bopmyia Teittopa 1-ro nmopsinka; muddepeHuan GyHKIum.
ycuncIeHue (PyHKIHi
28 [IpunoxeHus: npeaeabHble XapakTepUCTUKU MHOTO(QaKTOPHbBIX
MHOT'MX MEPEMEHHBIX. . .
(GyHKIUH 5KOHOMHYECKON TEOPUH; DITACTUYHOCTH (DYHKITHH.
[Ipon3BoiHAs 1O HAMIPABIEHHUIO U TPAJAUEHT (PYHKIIMM MHOTHX
nepeMeHHbBIX. YacTHBIE IPOM3BOIHBIC U UGG EPEHITHATTBI BTOPOTO
nopsaka, reccuad. @opmyia Teisiopa 2-ro nopsaka.
Onpenenenns Touek 0€3ycIOBHOTO MAaKCUMyMa 1 MUHUMYyMa
29 OkcTpeMyM QyHKIMK |(JIOKaTbHBIX M I100aNbHbIX). HeoOxoanMoe ycinoBue sKcTpeMmyma
MHOTHMX ITIEPEMEHHBIX. [[IEPBOTO nopsiika — reopema depma. JlocTraTrogHOE yCIOBHE
HKCTpEMyMa BTOPOT'O MOPSIJIKA.
Brinykiblie n [Ipu3HAKM BBITYKIOCTH U BOTHYTOCTH (DYHKIIUH JBYX
30 [POTHYTBIE byHKIMM  [MEpeMEHHBIX Ha MHOXeCTBe. MccnenoBanne QyHKIMN ABYX
HECKOJIBKUX MEePEMEHHBIX Ha BBIITYKIIOCTh BOTHYTOCTh C TOMOIIIBI0 MaTPHUIIBI
[IEPEMEHHBIX. ['ecco.
[Tonsarue rpada. CrocoOsl 3aanus rpados. Bus! rpados:
OpUEHTUPOBAaHHBIE U HEOPHUEHTUPOBaHHbIE Tpadbl. M300paxenue
rpadoB. Marpuia HHIIMIEHTHOCTH Tpada. MaTpuiia CMeXHOCTH
rpada. [loarpadsr.
OpuenTtupoBannsle rpadsl (oprpadsl). Onpenenenue oprpada.
MapuipyTsl U CBA3HOCTh B oprpadax. CreneHu BepiuH rpada.
JJIeMEHTHI TEOpUU
31,32 MapiipyTsl, LENU U [UKIIBL.

rpados

Omneparuu Hag rpadavu. [lonsatue csizHOCTH. PebepHas u
BEpIIMHHAS CBA3HOCTH. [lnKkioMaTudeckoe yrcino. KoMmoHeHThI
cBsi3HOCTH. ['pad KoHIEHCAINH.

[Tnanapusie rpadbl. DitnepoBsl rpadbl. Y ClIOBUs, TPU KOTOPBIX
rpad sitepoB. Packpacka rpados. JlepeBbs. OcToB.

[Tpunoxenus rpados.




5.3. CeMunHapckue, NpaKTHYeCKHe, JJa0opaTOpHbIe 3aHATHSA, UX COAEP/KaHUe

Ne paznena u

Copepxanue u (hOPMEI IPOBEICHUS
TCMBI Acp (1) p P a

JeMeHTHl BEeKTOPHOH anreOpsl. [IpoBoauTcs B hopmMe MPakTHUECKOTO 3aHATHSL.
Jlornueckue onepanuu (IEHCTBUS Ha/l BHICKA3bIBAHUSIMU): OTPHUIIAHUE,

3 KOHBIOHKIHUS, TU3BIOHKIMSA. VIMIUIMKanus u jorunyeckoe ciencraue. [locrpoenue
OTPULIAHUII K IperKaTaM, CoAepKallluM KBaHTOpHbIe onepauuu. Tabnuia
WMCTUHHOCTH M MeTOoMKa €€ mocTpoenus. [IpeobpazoBanue Joruyeckux Gopmyi.
Matpuunas anreOpa. [IpoBogutcs B popme npakTHYECKOro 3aHsTHSL.
Martpuunas anre6pa. Onepanuu HaJ MaTpULIaMi, SKOHOMHUYECKUE

2 MPUIOKEHUS (BBIYUCIICHUS JOX0/1a, U3TCPKEK).

Omnpexnenuteny MaTpuL 2 - 4-ro HOPSAKOB, MUHOPHI U aJire0pandecKkue
TOTIOTHEHUS JIEMEHTOB MaTpullbl. OOpaTHas MaTpUIla U €€ HAXOXKACHUE
JJIeMEHTHl MATEMaTHUECKOM JIOTHKH. DJIEMEHTHI TEOPUU MHOKECTB H
OTHOLLICHHUH.

MHOXeCTBO BEeIECTBEHHBIX uncel. [IpoBoauTcs B popMe mpakTHIeCcKOro
3aHATHUA.

[TonsiTne MuOKecTBa. CIIOCOOBI ONMCAHUSI MHOKECTB M ONIEpAIMii Ha/l HUMH:
o0beMHEeHUE, TIepecedeHue, ononHenue. Papenctso muoxecTs. [lyctoe
MHOXeCTBO. MHOXECTBO BCEX IMOJAMHOXKECTB TJAHHOTO MHOXKeCTBa. JlekapToBO
[POU3BEICHUE IBYX U 0OJIE€ MHOXKECTB.

OToOpa)keHrne 0OJJHOTO MHOXKECTBA B JIPYroe; 00JIacTh OnpeeaeHus, 00JacTh
3HaueHui, rpaduk oroOpakenus. ToxaecTBeHHOE OTOOpakeHNE MHOYKECTBA B
ce0s1. OOpa3 aeMeHTa WK MOJIMHOXKECTBA 00JIACTH ONPEACTICHHS; TOTHBIN
npooOpa3 IeMeHTa WK MHOXKECTBa U3 0bsacTu 3HaueHuil. Komnosunus
(cyneprno3uiiusi) OTOOpakeHHIA.

MHOXeCcTBO BELIECTBEHHBIX YUCeN. ApH(pMeTHUIEeCKUe ONepaiy Haj
BEIICCTBEHHBIMH YHCIAMH U UX yropsigoueHue. HenmpeprIBHOCT MHOXKECTBA
BEIIECTBEHHBIX YHCEN.

OrpaHWYeHHbIE YHCIIOBbIE MHOYKECTBA, MAKCUMYMBbI, MUHUMYMBI U TOYHBIE TPaHU
YHCIOBBIX MHOXKECTB.

Uwncnoseie MHOXKecTBa. OTHOIIEHUS. [IpoBOIUTCS B (hOopME MPAKTHUECKOTO
3aHATUS.

OrpaHUYeHHBIE YHCIIOBbIE MHOYKECTBA, MAKCUMYMBbI, MUHUMYMBI U TOYHBIE TPaHU
3 YHCIOBBIX MHOXKECTB.

['padrueckue mpencTaBiIeHUs] OTHOIICHUH. . Pa30ueHus u OTHOIICHHS
HKBUBAJIEHTHOCTH. OTHOIIEHUS nopsaka. OTHoLIeHNs Ha 0a3axX JaHHBIX U
CTPYKTYpax JTaHHBIX.

Yucnossle nocnenoparesibHocTU. OcHOBHBIE onpeaeneHns. CrocoObl 3a1aHus
YHCIIOBBIX TocienoBaTenbHocTel. [IpoBoauTces B popme npakTHIECKOro 3aHSTHSL.
YucoBas mociie0BaTeNbHOCTh: CIIOCOOBI 331aHUs; OTPAaHUYEHHOCTh U
HEOTrPaHUYEHHOCTh YHCIIOBBIX MOCIIEI0OBATEIbHOCTEN.

[Ipenen u HenpepbIBHOCTH PYHKIIMH B Touke. [loBonuTcs B hopme
[PAKTUYECKOTO 3aHATHUS.

9 Brruucnenue npenena ¢pynkuuu B Touke. [ToBropHeie npeaensl. Mccnenopanue
(GyHKIIMY Ha HENPEephIBHOCTh. TOUKHU pa3pbiBa PYHKIIMH HECKOIBKUX
[IEPEMEHHBIX

6. DOHJ OIEHOYHBIX CPEACTB /JIA NPOBeAeHHUS MPOMEKYTOYHON aTTrecTalmuu 1o
AUCHHUILINHE (MOJHBIH TEKCT NPUBEACH B NPUIOKEHNHU K padoyeil mporpamme)



6.1. Texymuii KOHTPOJIb

KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJIbl,

HEeOOXO0AMMBIe /1JIsl OLEHKHU Onucanne
ranel Ot a 1 nokasarteJiei u
ODMHUDOBAHMS 3HAHUH, YMCHHHU, HABBIKOB KpHUTepHeB
bopmup . Ilepeuens (ngbI: H (WIH) ONbITA
Nt KOMIETEHUMH 3.1...3 JIeATeIbHOCTH oueHuBam{n
] dopmupyembIx 3.1...3.n, ’ KOMueTeHIHii Ha
(Tema u3 o XAPAKTEPUIYIOMMIN ALY | g mp1x STANAX HX
n/n paGoueii KOMIIeTeHIHil V.1...V.n, bopmupoBas p e
no ®I'OC BO H.1...H.n) KoMIeTeHIHii B pouecce pMup >
nporpamMmmabl ellece L .| omucaHue WIKaJ
0CBOEHHSI 00pa30BaTeILHOI 100
AMCUMILIHHBI) nporpaMMeI ouennsanus (1o 100-
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLICHOYHOI0 CPEICTBA)
3.3HaTh CIOCOOKI U
METO/IbI CO3/IaHUS 1
MCTIOIH30BAHUS
[IPOIYKTOB U yCIYT B
chepe
nH(pOpMaLMOHHO-
KOMMYHHUKAITUOHHBIX
TEXHOJIOTUH, B TOM
4KCIIe I pa3paboTKH
QITOPUTMOB H
[IporpaMm
Y.YMeTh ynpaBisith
[poleccaMy CO31aHus
1 WCTIOIh30BaHMS
[IPOIYKTOB U yCIYT B
chepe
MH(OPMAaIIMOHHO-
$op 3a Ka4eCTBEHHO
KOMMYHHUKAITUOHHBIX CenatHoe
1. 3nauenue u TEXHOJIOTHH, B TOM
cooO1ieHne
1 |poms matematuku |OITK-3 uucie pa3pabaTteiBath  |(CooliieHue
CTYJIEHT TOJIy4aeT
B SKOHOMHKE QITOPUTMBI U
B — MaKCUMAaJIbHO 25
porp M 6aoB (25)
[IpaKTUIECKON
[peanu3anuu
H.Biagets HaBBIKaMU
yIpaBJIeHUS
[poLeccaMu CO3/1aHus
1 UCTIOIh30BaHMS
MPOYKTOB U YCIYT B
chepe
MH()OPMALMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI, B TOM
urCIIe HaBbIKAMU
pa3paboTku
QJITOPUTMOB U
[IpOrpaMM ISl UX
[IPAKTUYECKON
eaM3alumu
3.3HaTh CIOCOOBI U
METOJIBI CO3/IaHuUs U KoHnTponsHOas
MCTIOTb30BaHUS paboTHI COCTOUT
MIPOAYKTOB U YCIIYT B u3 6 3aJaHNH,
2. Beenenne B chepe KaxJ10e
e bep KonTponbHas padota !
2 [TUHEWHYIo OI1K-3 MH(OPMAIMOHHO- No 1 MPaBUIILHO
anredpy KOMMYHUKAITMOHHBIX - pelIeHHOoe
TEXHOJOTHil, B TOM 3a/1aHue
urcIe Uit pa3paboTKu OLICHUBAETCA B 5
QITOPUTMOB U 6amios (30)

[porpamm




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 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLICHOYHOI0 CPEICTBA)

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

Y.VMeTs ynpaBisiTh
[IpolieccaMy CO3aHUs
1 MCIIOJIb30BaHUS
[IPOJYKTOB U YCIYT B
chepe
nH(pOpMaMOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
qrcie pa3pabaThIBaTh
QJITOPUTMBI 1
[IPOTPaMMBbI IS HX
MpaKTUUECKOM
peanu3aIm
H.Bnagers HaBbIKaMu
yIIpaBJICHUs
[IpoIieccaMy CO30aHUs
1 MCIIOJIb30BaHUS
MIPOYKTOB U YCIYT B
chepe
MHPOPMALNOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
YHCIIe HABBIKAMH
[pa3paboTKu
QJITOPUTMOB U
porpamM st UX
[IPAKTUYECKOI
[peasn3aIim

3.1. DneMeHThI
MaTeMaTHYECKONU
IIOTHKH

OI1K-3

3.3HaTh CIOCOOHI U
METO/Ibl CO3/IaHHS 1
MCIIOJIb30BAHMS
MIPOJYKTOB U YCIYT B
chepe
MHPOPMAIMOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHI, B TOM
qrcie Ui pa3paboTKu
QJITOPUTMOB U
[porpamm

Y.VYMeTh ynpaBisTh
[poleccaMy CO3JaHus
1 MCTIOJIb30BaHUS
[IPOJyKTOB U YCIYT B
chepe
nH(pOopMannoHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
quClie pa3padaThiBaTh
QJITOPUTMBI U
[IPOTpaMMBbl IS UX
MpaKTHYECKOMN
peanu3anyn

TeopeTnueckuil onpoc
Ne 1

Kaxxnprit
IIPABWJIBHBII
OTBET Ha BOIPOC
WJTH 3aJ]aHAe
OIlEHUBAaETCs B 2
6aa (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 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLICHOYHOI0 CPEICTBA)

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

H.Bnanets HaBBIKAMH
yIIpaBJICHUS
MpoLeccaMy CO3JaHus
1 MCIIOJIb30BaHUS
[IPOJYKTOB U YCIYT B
chepe
MHPOPMALNOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHIA, B TOM
YrcIIe HABBIKAMU
[pa3paboTKu
QJITOPUTMOB U
[porpamm JJisi X
MpakTUUECKOM
[peasn3aIim

4. Ilpenen
YHCIIOBOM
[IOCIICIOBATCIILHOC
TH.

OIIK-3

3.3HaTh CIOCOOHI U
METO/IbI CO3TaHUSI U
MCIIOJIb30BAHUS
MIPOYKTOB U YCIYT B
chepe
MH(POPMAIMOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
qHcIe U pa3padoTKH
QJITOPUTMOB U
porpamMm

Y.VMeTh ynpasisiTh
npoleccaMy CO3AaHust
U MCTIOJIb30BAHUS
POJYKTOB M yCJIYT B
chepe
MH(POPMAINOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
yrcie pa3pabaThIBaTh
QITOPUTMBI U
[IpOrpamMMBbl ISl KX
MpakTUYeCKOM
peanu3aiiu
H.Bianets HaBBIKAMH
yIIpaBICHUS
MporeccaMy CO3JaHus
1 MCIIOJIb30BaHNUS
[IPOJyKTOB U YCIYT B
chepe
nH(pOopMannoHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHI, B TOM
Y1CIIEe HABBIKAMHU
pa3paboTku
QJITOPUTMOB U
[porpamm Jisi X

KoutponsHas pabora
No2

Kaxnmasa
MIPaBUIBHO
pelIeHHas 3a1a4da
— 1 6anm. (5)




KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl, Onucanue
3Taﬂl>l HeOﬁXOHl/lMLle JJISE OIICHKH HokazaTeeii u
MIDOBAHMS 3HAHUH, yMeHH i1, HABBIKOB KDHTEDHEB
¢dopmupo " Iepeyenn (3YHI>I: o (WJIM) ONbITA purep
KOMIIETCHIIUH 3.1...3 JesITeTbHOCTH. OTCHIBAHITH
Ne (popmupyembix ( .d...2.n, i KOMIeTeHI il Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n N KOMIIeTeHIHii V.1...Y.n, (bopMupoBaH PasIMYHBIX ITANAX HX
paGoueii o ¢dopmupoBanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
IIpOI‘paMMbI oelloce . “ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI 100
AUCHUILTIHHBI) - onenusanus (no 100-
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLICHOYHOI0 CPEICTBA)
[IPaKTUYECKOU
[peanu3aiu
3.3HaTh CIIOCOOBI U
METO/IBI CO3/IaHuUs U
MCTIOJIb30BAHUS
[POJYKTOB U yCIYT B
chepe
MHPOPMALNOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHil, B TOM
qrcIe Ul pa3paboTK
QITOPUTMOB U
[IporpaMm
Y.VMeTs ynpaBisiTh
[polieccaMu CO3/IaHus
1 UCTIONIb30BaHUS
MIPOYKTOB U yCIYyT B
chepe
MHPOPMALNOHHO-
KOMMYHHUKAIIMOHHBIX
5. [Ipenen u Y N Kaxnasa
HENPEpPHIBHOCTh FXHOIIOTHIH, B TOM KonTtponpHas padora [IpaBUIIbHO
5 bep . |OIIK-3 qrcie pa3padaTeBaTh P p p
(YHKIIUU OTHOM A ODHTMEL K No3 pelIeHHas 3a1a4da
[epeMeHHO P — 4 6amna. (20)
[IpOrpaMMBbl JIJIsl KX
[IPaKTUYECKOU
peanu3aiym
H.Bnaners HaBbIKaMu
YIpaBIeHUS
MPOIECCAaMH CO3TIaHMSI
U MICTIOb30BaHUS
[IPOJYKTOB U yCIYT B
chepe
MH(POPMAINOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJOTHil, B TOM
YUCIIe HAaBBIKAMHU
pa3paboTKu
QITOPUTMOB U
MPOTPaMM IS UX
MpakTUUeCKOM
€T3
Hroro 100
6. 3.3HaTh CIIOCOOBI U Kpurepuu
Nuddepenunansu METO/IbI CO3/IaHuUs U OILICHKH: 32
0€ WCUUCIICHNE MCTIOTE30BaHUS KaKIBIN
(yHKITUU OTHOH MPOYKTOB U yCIYT B MPaBWIIbHBII
[IEPEMEHHOM. cdepe 'TeopeTuueckuil opoc | OTBET Ha BOIIPOC
6 OI1K-3
MeTo1bl MH(POPMAIMOHHO- Ne 2 TEOPETUYECKOU
yIIpaBJICHUs KOMMYHHUKALMOHHBIX gacTu — 3 Oajura,
PKOHOMHMYECKUMU TEXHOJIOTUH, B TOM 3a KaXJ0€
[polieccaMu B urcIe Uit pa3paboTKu [IPaBUIIbHO
chepe QJITOPUTMOB U BBITIOJTHEHHOE




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 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLICHOYHOI0 CPEICTBA)

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

nH(OpMaMOHHO-
KOMMYHHUKAITUOHH
bIX TEXHOJIOIUH

[porpamMmm
Y.VMeTh ynpaBisiTh
[IpolieccaMy CO3aHUs
1 MCIIOJIb30BaHUS
[IPOJYKTOB U YCIYT B
chepe
MHPOPMALNOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
qrcie pa3pabaThIBaTh
QJITOPUTMBI 1
[IpOrpaMMBbI JJIsl UX
MpaKTUUECKOMN
peanu3aIim
H.Bnagers HaBbIKaMu
YIIpaBJICHUs
[IporieccaMy CO30aHUs
1 MCTIOJIb30BaHUS
MIPOYKTOB U YCIYT B
chepe
MH(POPMAMOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
YKCIIe HaBBIKAMH
[pa3paboTKu
QJITOPUTMOB U
porpamM st UX
[IPAKTUYECKOI
eaJIN3aIIH

3a/laHue
NIPaKTUYECKOU
yacTH — 2 Gauia..
(20)

6.5. [lpunoxenue
mud depeHnmuansH
Or0 UCYHCIICHHS K
HCCIIeJOBAaHHIO
(GyHKIHN.

OI1K-3

3.3HaTh CIOCOOHI 1
METO/IbI CO3IAHUS U
MCIIONIb30BAHMS
MIPOJYKTOB U YCIYT B
chepe
nH(pOpMannoHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI, B TOM
qrcie Ui pa3paboTKu
QJITOPUTMOB U
[porpamm

Y.VYMeTh ynpaBisTh
[IpoLeccaMy CO3IAHUS
1 MCIIOJIb30BaHNUS
[IPOJyKTOB U YCIYT B
chepe
nH(pOopMannoHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHI, B TOM
quCIie pa3padaThiBaTh
QJITOPUTMBI U
[IPOTPaMMBbI IS HX
MpaKTHYECKOMN

KontponpHas padora
N4

IIpaBuibHO
BBITNIOJIHEHHOE
3aJjaHie
onenuBaercsa B 10
6asoB (10)




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 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLICHOYHOI0 CPEICTBA)

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

peanu3auu
H.Bnanets HaBBIKAMH
yIpaBJIeHUS
[IpolieccaMy CO3aHUs
1 UICTIONIb30BaHUS
[IPOJYKTOB U yCIYT B
chepe
MHPOPMALNOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHIA, B TOM
qrcIie HABBIKAMU
[pa3paboTKu
QITOPUTMOB H
[IPOTpaMM I UX
MpaKTUUECKOM
[peasn3aIim

7.1.
Heonpenenennsiit
WHTETpal.
(OCHOBHEIE
METOIBI
MHTETPUPOBAHUSI.

OIIK-3

3.3HaTh CIOCOOHI U
METO/IbI CO3IaHMsI U
MCTIONI30BAHMS
MIPOYKTOB U YCIYT B
chepe
MH(POPMAMOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
urcie Ui pa3paboTKH
QJITOPUTMOB U
porpamMm

Y.YMeTh ynpasisiTh
npoleccaMy CO3AaHust
U MCIIOJIb30BAHUS
MIPOJYKTOB U YCIIYT B
chepe
MH(POPMAINOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
quCIie pa3padaThiBaTh
QITOPUTMBI U
[IpOrpamMMBbl ISl UX
MpakTUYeCKOM
peanu3aiiu
H.Bianets HaBBIKAMH
YIIpaBIICHUS
MIporLeccaMy CO3JaHus
1 MCIIOJIb30BaHNUS
[IPOJYKTOB U YCIYT B
chepe
nH(pOopMannoHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH, B TOM
1CIIe HABBIKAMHU
pa3paboTku
JITOPUTMOB U

KouTponsHas pabora
No5

Kaxnoe
MIPaBUIBHO
BBIIIOJIHEHHOE
3aJlaHue
OLIEHUBAETCS B 3
6ayna. (30)




HHbIC MaTepHaJbl,

KOHTpOJ’leble 3aJaHUA WIH

Heo0X0AMMbIe JUIST OLIEHKH Omucanue
Jranml o1 Lt ot nokaszareJeii u
MHUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
(bopmup . Ilepeyensn BYHbpr: u (11H) onbITa
N KOMIIETCHIIUH 3.1...3 JesITeTbHOCTH. OTCHIBAHITH
e (popmupyembix ( .d...2.n, i KOMIeTeHI il Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
11/[[ . KOMIICTCHIINHN Y.l .. .Y.n dopMuEpoBanus Pa3JIMYHBIX ITanax X
paGoueii ? PMHPC ¢dopmupoBanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
HpOI‘paMMbI oelloce . .~ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI 100
JUCUMILIHHBI) - ouenusanus (mo 100-
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLICHOYHOI0 CPEICTBA)
[IpOTpaMM IS UX
[IPaKTUYECKOU
[peanu3aiu
3.3HaTh CIOCOOHI U
METO/IbI CO3/IaHuUs U
MCTIOJIb30BAHUS
[IPOYKTOB U yCIYT B
chepe
MHPOPMALNOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHIA, B TOM
qrcIe Uil pa3paboTKu
QITOPUTMOB H
[porpaMm
Y.VMeTs ynpaBisiTh
[polieccaMu CO3/IaHus
1 UCTIONIb30BaHUS
79 [IPOYKTOB U yCIYT B
- . chepe 3a nmpaBWIHHO
OnpeneneHHblit
HTerDal MHPOPMALNOHHO- BEITIOTHEHHBIC
par KOMMYHHUKAI[HOHHBIX TepBEIe 2 3a1aHUsL
OCHOBHbBIE N
TEXHOJIOTHIA, B TOM — 10 4 6anna, 3a
METOIBI KonTtponpHas padora
9 OI1K-3 qrcie pa3padaTeBaTh BEPHO
MHTETPUPOBAHUSL. Ne6
QITOPUTMBI U BEITIOTHEHHBIC
['eomeTpuueckue
MPOrpaMMBbI JIJIsl KX OCTaJIbHBIC
MIPIITIOKEHUS N
MPaKTUIECKOH 3agaHusg— 1o 3
OTIpEeICTIEHHOTO
peann3aIim 6amna. (20)
MHTEeTpana.
H.Bnaners HaBbIKaMu
YIpaBIeHUS
MPOIECCAMH CO3TIaHMSI
1 FICTIOJTE30BaHUS
MIPOAYKTOB U YCIIYT B
chepe
MHPOPMAIMOHHO-
KOMMYHHUKAIIUOHHBIX
TEXHOJIOTHI, B TOM
YUCIIe HAaBBIKAMHU
pa3paboTKu
QITOPUTMOB U
MPOTpaMM IS UX
MpakTUUeCKOM
ean3alumu
3.3HaTh CIIOCOOHI 1
3a IpaBUIBHO
METO/IbI CO3/IaHuUs U
BBINIOJIHEHHBIE
HCIIOJIb30BaHUS
[IPOIYKTOB 1 YCIIYT B MEPBOE U BTOPOE
0. DyHuH C(Il))e z o KonTposnbHas padbora 3aHAHKs ~ 110 3
10 |HECKOIBKUX OI1K-3 P R p 0aios, 3a
nH(pOopMannoHHO- Ne7
[IepeMEHHBIX. MIPaBUIIBHO
KOMMYHHUKAITHOHHBIX
BEITIOJTHEHHOE

TEXHOJIOTHH, B TOM
qucIe 11 pa3paboTKu
QJITOPUTMOB U

TPETHE 3aTaHUC —
10 Gammos. (20)




Kom‘pom,m,le 3aJaHUA WIH

HHbIC MaTepHaJbl,

Y.VMeTh ynpaBisiTh
MpoLeccaMy CO3JaHus
1 MCIIOJIb30BaHUS
[IPOJYKTOB U YCIYT B
chepe
WHPOPMALNOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
qrcie pa3pabaThIBaTh
QJITOPUTMBI 1
[IpOrpaMMBbI JJIsl UX
MpaKTUUECKOMN
peanu3aIim
H.Bnagers HaBbIKaMu
YIIpaBJICHUs
[IporieccaMy CO30aHUs
1 ICTIOJTb30BAHNUS
MIPOYKTOB U YCIYT B
chepe
MH(POPMAMOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
YKCIIe HaBBIKAMH
[pa3paboTKu
QJITOPUTMOB U
porpamM st UX
[IPAKTUYECKOI
eaJIN3aIIH

Heo0X0HMblIe /LISl OIIeHKH Onncanme
ranel . o nokasareJieii u
3HAHUii, yMeHHIi, HABBIKOB KDUTEDHER
¢dopmupoBanus I (3yHbI: u (Wan) ombITa purep
- €pevcHb OlIeHMBAHHUS
No KOMIIETCHIIMH (3 1...3.n JesiTeJIbHOCTH, .
e (Tema u3 ¢opmupyembIx d...3.1, XApAKTepH3YIONIX >TANbI KOMIeTeHI i Ha
n/n paGoueii KOMIeTeH Ui Y.1...Y.n, dopMuposanus "”;f:";;"‘of;“;; "
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce pMup i
HporpaMMbI eleoe . - ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI onenuBasms (00 100-
ABCHHILIHEE) [POTpaMMb l:iaJIJ]LHOﬁ mKase)
(HaumenoBanue
OLICHOYHOI0 CPEICTBA)
[IPOrpaMMm

HTtoro

100

6.2. IIpoMesKyTOYHBIH KOHTPOJIb (324€T, IK3aMEH)

PaGoyum yuyeOHBIM IUIAHOM npeaycMoTpeH 3ayer B cemectpe 11.

1-it Bompoc Gunera (30 GamnoB), Bum Bompoca: Tect/mpoBepka 3Hanui. Kpurepwmit: Kaxmnoe

BOITPOCHI JJ151 ITIPOBEPKU 3HAHUI:

IMMPaBUJIbHO BBITIOJIHCHHOC 3aJaHUC OLICHUBACTCS B 3 Oamna.

Komnerennusi: OIIK-3 Cnoco0eH ynpapjiasiTb HNpoLeccaMu CO3JAHMSA W HCHOJIb30BAHUS
NPOAYKTOB U YCJIYr B cepe MHPOPMANMOHHO-KOMMYHHUKANMOHHBIX TEXHOJIOTHIl, B TOM

yucJie pa3padaTbiBaTh AArOPUTMBbI M NPOrPAMMBI VI MX NPAKTHYECKOH pean3aluu

3naHue: 3HaTh CIOCOOBI M METOJBI CO3JIaHUSl M HCIIOJIb30BAHUS MPOJYKTOB U YCIYT B cdepe
UH(POPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH, B TOM YHCIE A pa3pabOTKH alroOpuTMOB

U TIporpamm

1. Apudpmernueckue onepanuy HaJl HeIPEPhIBHBIMU (D YHKIHSIMU




2. beckoHeuHo Maibie 1 OeCKOHEYHO Oobiue GyHKIUU. CBsA3b OECKOHEYHO MaIbIX (DYHKIHHN C
npeaenom ¢pyHknur. CBOMCTBA U CpaBHEHUE OECKOHEYHO MAJIbIX (DYHKITHI

3. beckoHe4HbIE OJJHOCTOPOHHUE MPEAEIIBI

4. BexkTOpHO-MaTpUuHbIC OINEpALMU: IPOU3BEACHUE MATpPHUIBl Ha BEKTOpP Kak JIMHEHHOE
npeoOpa3oBaHUE BEKTOPOB; €ro IMPEJCTABICHUE Yepe3 BEKTOPHI-CTOJIONBI U BEKTOPHI-CTPOKU
MaTpHIIbI

5. I'padpuk pynxmm u ypaBuenue rpapuka pynkunn. CrocoOsl 3a1anus GyHKIUH

6. JlekapToBO IpoM3BEACHUE IBYX U 00JIe€ MHOKECTB

7. 3aMKHYTBIE U OTKPBITHIE 11apbl B Rn

8. Knaccudukanus GpyHkuit

9. JIuneiinple (pyHKIIMK ypaBHEHUS, HEPABEHCTBA U MPOCTEHIIINE MHOXKECTBA B R

10. JIornyeckast cuMBOJIMKA

11. Meton uckmouenus ['aycca

12. MuHOpBI 1 anredpanyeckue JOMOJHEHHS JIEMEHTOB MaTPHIIbI

13. MOHOTOHHBIE M OrpaHUYEHHBIE YMCIOBBIE MocieaoBarenbHocTu. Omnpenenenus. CBs3b
MEXIy HUIMU

14. MoHoToHHbIE TOcHenoBaTelbHOCTH. OmpeneneHne W MNpU3HAK CXOAUMOCTH. [lpmHimn
BJIOKEHHBIX OTPE3KOB

15. HanpaBnstoniyie KOCUHYChI BEKTOPOB

16. HenpepbIBHOCTh Ha OTPE3KE M UHTEpBae

17. HenpepbIBHOCTH CYNEPIO3UIINN HETIPEPBIBHBIX (PYHKIINH

18. HenpepbIBHOCTb (DYHKLIMU: OINpENeJIEHUs] Ha SI3bIKE SIICUIIOH-/IE1bTa, B TEPMUHAX Ipejelia
(YHKIIMM U Ha S3bIKE NIOCIIEN0BATEIbHOCTEHN; UX IKBUBAJICHTHOCTh

19. HenpepbIBHOCTD 37€MEHTAPHBIX (YHKITHIA

20. Hopma (1uinHa) BEKTOpa; paccTOSIHUE MEXKIYy BeKTopaMmu (ToukaMu B Rn)

21. O6paTHast MaTpuILa, yCIOBUE €€ CYLIECTBOBAHUS U CIIOCO0 HAXOMXKACHUS

22. OOmme cucTeMbl JIMHEHHBIX anreOpanuyeckux YypaBHEHHIl: YCIOBHE COBMECTHOCTH
OJTHOPOJHBIX U HEOJAHOPOJHBIX cucTeM (TeopeMa Kponekepa-Kanenim)

23. OrpaHu4€HHbIE YHCIOBbIE MHOXKECTBA, MAKCUMYMbI, MUHUIMYMbI 1 TOYHBIE IPAHU YUCIIOBBIX
MHOKECTB

24. OgHOpOIHBIE U HEOJHOPOIHbIE CUCTEMBI, PELICHHS] CUCTEMbI, COBMECTHBIE U HECOBMECTHBIE
CUCTEMBI, OIIPE/ICTICHHBIE U HEOIIPEIEIIEHHBIE CUCTEMBI

25. OIHOCTOPOHHUE TPEJEINbI U UX CBS3b € IPEAeIoM QYHKIIMHN B TOUKE

26. Onpenenurenb MaTpUIBI U €r0 cBoKcTBa. ONpenenTeny MaTpuLl 2-T0 U 3-T0 MOPSIIKOB

27. OCHOBHbIE CBOMCTBA HEMPEPBIBHBIX (DYHKLMN: YCTONYMBOCTH 3HAKAa; MPOXOKIEHHE Yepes3
HYJb; IPOMEXYTOUHBIE 3HaUEeHUs (HEMPEPHIBHOCTh 00pa3a); OrpaHUUYEHHOCTh U CYIIECTBOBAHUE
MaKCcUMyMa 1 MUHUMYyMa Ha oTpe3ke (Teopembl Beliepmirpacca).

28. [lonsATHEe MaKCUMyMa, MUHIMYMa U TOUYHBIX BEpXHEW M HUXKHEU TpaHell GyHKIUU

29. IlonsiTHE MaTpUILbI, BUJIBI MAaTPHIL, ONIEpallMy HaJl MATPULIAMH U X CBOMCTBA

30. IlonsTe MHOXKecTBa. CrIOCOOBI ONMMCAHUSI MHOXKECTB U OIEpaluii HaJl HUMU: 00beIMHEeHNE,
nepeceyeHue, pa3HoCThb, JOMOJIHEHUE

31. IlonsaTus cnoxxHoi U 0O6paTHOMN PyHKITHI

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

33. [IpaBuyio BBIUUCICHUS ONPEACTUTENEH TPOU3BOJIBHOTO MOPSIKA

34. Ilpenen apupmeTnyeckux onepauuii HaJ GyHKIUAMH ¢ 001Ieii 061acThio ONpeAeIeHUs

35. Ilpenen QyHKIMU B TOYKE: OMpECIICHHE Tpeena Ha S3bIKE MOCIeT0BATEIFHOCTEH M Ha
A3bIKE SMCUIIOH-JENIbTA, UX SKBUBAJICHTHOCTD; MIOHATHE Mpe/esia Ha OECKOHEUHOCTH

36. IIpenenpHbI IEpexo B HEpaBeHCTBaX. [IepBbIii 1 BTOPOU 3aMedaTesIbHbIE ITPEIEIIbI

37. IlpwioxeHHsT NOCIEAOBAaTENbHOCTEN B HKOHOMHMKE. IIpocThle NPOLEHTHI; CIIOKHBIE
IPOLIEHTHI C OJJHOKPATHBIM, MHOI'OKPATHBIM U HENIPEPBIBHBIM HAUUCIIEHUEM



38. PaBeHcTBO MHO)ecTB. Ilycroe MHOMXkecTBO. MHOXECTBO BCEX ITOJAMHOXKECTB JIaHHOTO
MHO>KECTBa

39. Panr marpuipl, CrocoObl €ro HaXOXKJICHUsS, JTUHEHHAs 3aBHUCHMOCTH CTPOK (CTOJIOIIOB)
MmaTpulibl CBOMCTBA paHra MaTpUIlbI

40. CpoiicTBa onpeieauTee

41. CBoiicTBa CXOJSMIIMXCS MOCIEOBATEILHOCTEN: €IMHCTBEHHOCTD Mpe/Ielia; OrPaHuYeHHOCTD;
apudMeTHIECKUe onepaly; mpeAeibHBIN Mepexo/1 B HEPaBeHCTBAX

42. CBs13b CXOASAIIMXCS MOCIEI0BATENLHOCTEN ¢ OECKOHEYHO MaJIBIMU MOCJIEI0BATEIILHOCTIMU
43. Cucrembl JIMHEHHBIX alreOpandecKuX YpaBHEHHUH C KBaJpaTHOW MaTpuieil. Pemenue B
MaTpu4HOu popme, mpasmino Kpamepa

44. CrangapTHBIA 0a3uc U pas3oKeHUE TPOU3BOIBHOTO BEKTOpA MO 0azucy

45. Cxopsuuecs nociienoBareabHOCTH. [Ipenen 4yncioBoil mocienoBaTeIbHOCTH

46. Teopema 0 CyIIECTBOBAHUHU M HEMPEPHIBHOCTH 00paTHOM (pyHKIHH

47. Touku pa3pbiBa GyHKIIUHU U UX KIacCUUKAIIHS

48. Yron Mexay BEeKTOpaMu; OpTOrOHAJIbHOCTh BEKTOPOB

49. Yucno Diinepa. Anredpandeckoe J0Ka3aTeIbCTBO

50. Yucnossle (cKaisipHble) (GYHKIIMHU OJTHON EPEMEHHOM KaK 0TOOpa)KeHUs MOMHOKeCTBa R B
R OGnacte onpeneneHuss 1 MHOXKECTBA 3HAUEHUH; IPUMEPHI U3 SKOHOMUYECKON TeOpUu

THUITOBBIE 3AJIAHHWS J1J151 IIPOBEPKM YMEHUI:

2-i1 Bompoc Ounera (40 OamnoB), BuA Bompoca: 3ananue Ha ymenue. Kpurepwmii: Kaxnoe
NPaBUJIHHO BBHIMIOJHEHHOE 33aJjaHne oleHuBaercs B 20 6auios.

Komnerennusi: OIIK-3 Cnoco0eH ynpapjiasiTe HpPoOLHEeCCAMH CO3AAHHMSA W HMCIHOJIb30BAHUS
NPOAYKTOB M YCJIyr B cepe HHPOPMANMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHii, B TOM
yucie pa3padaTbiBaTh AJATOPUTMBI U POTrPaAMMBbI /1JIsl KX NPAKTHYECKOH peajn3anun
VYMenne: YMeTh ynpaBisiTh MPOIECCaMU CO3JaHUS M UCIIOJIB30BAHMS MPOAYKTOB U YCIYT B
chepe HHPOPMAIIMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJOTUH, B TOM 4YHCIE pa3padbaTbiBaTh
QITOPUTMBI U TIPOTPAMMBI JTSI KX TIPAKTHYECKON peali3aiiu

3anmaua Ne 1. 3agaHue Ha BBINOJIHEHUE (PUHAHCOBBIX PacyeTOB

3amada Ne 2. 3ajjanye Ha COCTaBICHUE MAaTEMAaTHUECKOM MOJIENIH U €€ UCCIICIOBAaHNE

TUITIOBBIE 3ATAHMA UTA ITPOBEPKH HABBIKOB:

3-ii Bompoc Ounera (30 OamnoB), BUA Bompoca: 3amaHue Ha HaBbiku. Kpurepmii: Kaxmoe
MPAaBUJIbHO BBIIOJIHEHHOE 3aJl1aHue olleHnBaercs B 10 Oamos.

Komnerennusi: OIIK-3 Cnoco0eH ynpaBiasiTh NpouneccamMM CO3JAHUSI U HMCHOJIb30BAHHS
NPOAYKTOB M YcJIyr B cdepe HHPOPMALNNOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIl, B TOM
yHcie pa3padaTbiBaTh AJTOPUTMBI U IPOTPAMMBI /ISl HX NPAKTHYECKOH peajn3anumn
HaBbix: Brianets HaBbIKaMu yrpaBieHHs MPOLIECCAMH CO3/IaHUS U UCIOJIb30BaHUS MIPOIYKTOB U
ycayr B cdepe MH(MOPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTUWH, B TOM 4YHCIE HaBBIKAMU
pa3pabOTKH aJITOPUTMOB U MIPOrPaMM JJIsl UX MPAKTUUECKON peanu3aiun

3ananue Ne 1. 3amanue Ha uccienoBaHue (YHKIIMK Ha HEPEPHIBHOCTh

3aganue Ne 2. 3ajanue Ha BBINIOJHEHHE ONEpaIlui HaJl MaTpUILlaMu

3aganue Ne 3. 3ajgaHue Ha HCCIIEOBAaHHE U PELICHHE CHUCTEMbI JIMHEHHBIX alreOpandecKux
ypaBHEHUU

OBPA3EIL] BUJIETA

MuHHCTEPCTBO HayKH U BBICLIEr0 00pa30BaHus HaHpaBHCHI/Ie - 38.03.05 buznec-
Poccuiickoit ®eneparyu I/IH(i)OpMaTI/IKa



DenepalibHOE TOCYAAPCTBEHHOE OI0JKETHOE [Tpodune - ABTOMaTH3aIUs U UG POBas

00pa3oBaTeNbHOE YUPEKICHUE
P YApeRa TpaHcopManus 6u3Heca
BEICIIIETO 00pa30BaHUs

«BAMKAJIBCKHN TOCYJAPCTBEHHBIN Kadenpa MareMaTnieckux METOOB U

YHUBEPCUTET» HU(POBBIX TEXHOJIOTUM
(PT'BOY BO «BI'Y») JucuurirHa - MaTeMaTHka
BUMJIET Ne 1

1. Tect (30 GamtoB).

2. 3a1aHue Ha COCTAaBJICHUE MAaTEMATHICCKOW MOACIH U ee uccienoBanue (40 6aios).
3. 3aiaHue Ha MCCIIEJOBAaHUE U PEIICHHE CUCTEMBI JIMHEHHBIX alreopandyeckux
ypaBHeHui (30 6aioB).

CocraBurenb T.N. benbix

3aBenyronuit kageapoi A.B. Ponnonos

PabouuMm yueOHBIM IUIAHOM NPeAyCMOTPeH JK3aMeH B cemecTpe 12.
BOITPOCHI J15 ITIPOBEPKU 3HAHUI:

1-it Bompoc Owirera (40 GamroB), Bun Bompoca: Tect/mpoBepka 3Hanuid. Kpurepwmii: Kaxmoe
NPaBUJIBHO BBIIIOJHEHHOE 3a[aHNE OlCHUBAETCs B 4 Oania.

Komnerennusi: OIIK-3 Cnoco0eH ynpapjiasiTh HpPoOLHeCCAMH CO3AAHHMSA W HCHOJIb30BAHUS
NPOAYKTOB M YCJIYyr B cepe HHPOPMALNMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHI, B TOM
yHcie pa3padaTbiBaTh AJTOPUTMBI M IPOTPAMMBI /ISl HX NPAKTHYECKOH pean3anumn
3HaHue: 3HaTh CIOCOOBI M METO/BI CO3JIaHUSl M HCIOJIb30BAHUS MPOJYKTOB U yCIyr B cdepe
UH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTUH, B TOM 4YHCIe AJs pa3pabOTKHU alropuTMOB
U IIporpamm

1. IuddepennmpoBanre napaMeTpUUeCcKy 3aJaHHBIX M HESIBHO 3aJJaHHBIX (YHKIUH

2. UcnonwszoBanne muddepennnana GyHKIUH UIsT TPUOTMHKEHHOTO BBIYUCIICHHS 3HAYCHUS
byHKIIUN

3. Merox 3aMeHbI IEPEMEHHON B HEOTIPEACIICHHOM WHTErpajie

4. Meton 3aMeHBl TIEPEMEHHOM W METOJ HWHTETPUPOBAHUSA IO 4YaCTAM B OIPENEICHHOM
uHTerpase. CBsi3b HEOIPEIETIEHHOTO U OIPEIEJICHHOI'O HHTETpajioB

5. Metoa uHTErpupOBaHusl 110 YacTsAM B HEONIPEAEIEHHOM UHTErpae

6. Merton norapudmudeckoro nuddepeHIupoBanus s MOKa3aTeIbHO-CTETICHHOW (PYHKIIUU U
CTETEHHON (PYHKIIMU C MTPOU3BOJILHBIM BEIIECTBEHHBIM ITOKA3aTeNIeM

7. Meton mapajuieNnbHbIX CEYEHUH U ITOCTPOEHHUsI MOBEPXHOCTEN BTOpOro nopsaka JlnHum
YPOBHS ¥ IOBEPXHOCTH YPOBHS

8. HeoOxoaumoe 1 1I0CTaTOUYHOE YCIOBHE JIOKAIBHOTO SKCTpeMyMa 1-ro mopsika Ha HHTEpBale.
JIOCTaTOYHbIE yCI0BUA 2-T0 nopsika. [IpaBuio nmoucka riodaibHOro 3KCTpeMyMa Ha OTpe3Ke

9. HeobxonnMoe U JOCTaTOYHOE YCIOBHE MOHOTOHHOCTH M CTPOTOMl MOHOTOHHOCTH (YHKIMH
Ha UHTEpBaje

10. Heobxoaumoe M [0OCTaTOYHOE YCIOBUSA O€3yCIOBHOIO SKCTpeMyMa (QYHKIUHU JBYX
NIEPEMEHHBIX

11. Heo6xoaumoe yciaoBue nHTerpupyemMoctu. Kputepuit ”HTErpupyeMocTu

12. HeoOxoauMble U 1OCTaTOYHBIE YCIIOBUS BBIITYKJIOCTH M BOTHYTOCTH (DYHKIIMM Ha UHTEpBaie
13. HenocpencTBeHHOE HHTETPUPOBAHUE

14. Onpenenenuie BBITYKIONW M BOTHYTOH (DYHKIMIT Ha HHTEpBajie

15. Onpenenenue quddepeHimana BHICIINX NOPSAAKOB (YHKIIMNA MHOTHX NTEPEMEHHBIX



16. Onpenenenue nuddepenimana GyHKIUN B TOUKE, €T0 T€OMETPUIESCKHI CMBICIT

17.  Omnpenenennie  muddepeHmupyeMord  QyHKIIMM B TOYKE.  CBSI3b  MEXIY
¢ GepeHIIMPYEMOCTHIO U HEMTPEPHIBHOCTHIO (DYHKIIMU B TOUKE

18. Onpenenenne HEONPEAECICHHOTO UHTErpajia, €ro CBOMCTBA

19. Ompenenenue HecoOcTBeHHBIX HHTerpaioB I m Il poma. CxoammocTh HECOOCTBEHHBIX
HUHTETpaJoB

20. Onpenenenue nepBooOpa3HOi PYHKIIUK U €€ CBOHCTBA

21. Onpenenenve NPOU3BOAHOW (DYHKIIMHM B TOYKE, €€ T€OMETPUUYCCKUMA CMBICI. YpaBHEHHUE
KacaTeJIbHOU K TpauKy GyHKIHUN

22. Ompenenenue Touyku nepern6a. HeoOXxoaumple W TOCTATOYHBIE YCIOBUS CYIECTBOBAHUS
TOYKH reperuda

23. Onpenenenue 4acTHOTO U MOJIHOTO AU depeHuanoB GyHKIIMH MHOTHX EPEMEHHBIX

24. OmnpeneneHne YacTHOW MPOU3BOIHON TIEPBOTO MOPsAKa (PYHKIIMH MHOTHX TIEPEMEHHBIX

25. OmpeneneHue 4YacTHBIX NPOU3BOIHBIX BBICHIMX MOPSAAKOB. TeopemMa O paBEHCTBE
CMEIIaHHBIX YaCTHBIX MMPOU3BOAHBIX BTOPOTO MOPSIKA

26. Onpenenenue 4ucaoBoi GyHKIIMHU N IEPEMEHHBIX. JKOHOMHUYECKAsi HHTEPIIPETALIU

27. OnpeneneHus MPOU3BOAHON MO HAMIPABICHHUIO M TPaiieHTa (PYHKIIUN MHOTHX MEPEMEHHBIX.
Teopema 00 ux cBs3H

28. OnpeesieHHbIA HHTErPall KaK Mpeiesl HHTErpaibHON CYMMBI, €r0 CBOMCTBA

29. OCHOBHBIE METO/Ibl UHTETPUPOBAHUS

30. OcHOBHBIE METO/Ibl MHTETPUPOBAHMSI B OIIPEJICTICHHOM UHTETPAJIe U UX CYTh

31. Iloustue nuddepeHanoB BICIIUX MOPSIKOB

32. TloHsiTHE NPOU3BOAHBIX BBICIINX HOPSAIKOB

33. IlousTus HessBHOM (PyHKUMU U PYHKIIMH, 3aJaHHOU MapaMeTPUIECKU

34. IlpaBuna qudepeHmpoBaHus CYyMMBI, pa3HOCTH, IPOU3BEICHHUS U YaCTHOTO (PYHKIUH

35. IIpu3HaKku CXOAMMOCTH HECOOCTBEHHBIX MHTETPAIOB

36. [lpunoxenue auddepeHnaaTbHOTO UCYUCICHNS] PYHKIIUNA K SKOHOMHUKE

37. IlpunoxeHne UHTErPAIILHOTO UCYUCIECHUS GYHKIINU OJJHON MEPEeMEHHON K SKOHOMHKE

38. CBoiicTBO MHBapHAHTHOCTH (POPMBI IEPBOTO AUPPepeHnana

39. Tabnuila OCHOBHBIX HHTETPAJIOB

40. Teopema o0 cpeTHEM.

41. Teopema ®@epma, Ponns, Jlarpanxka, Komm u ux reomerpudeckast HHTEpIpeTanus

42. Teopemsl 0 quddepeHIPOBaHIN 00PAaTHON, CII0KHON (DYHKIUH.

43. dopmyna Herorona-Jleitbuuna

44,  @®opmynsl  TPOU3BOAHOM  TOCTOSIHHOM,  CTENEHHOM, TPUTOHOMETPUYECKUX U
JorapupmMuUecKux QyHKIHHA

45. ®opMyIBl TIPOU3BOIHBIX MMOKA3aTEFHON M OOPATHBIX TPUTOHOMETPUIECKUX (DYHKITHIA

TUITOBBIE 3AJIAHWS J1J151 IIPOBEPKM YMEHUU:

2-i1 Borpoc Omieta (30 OamutoB), BHI Bompoca: 3amanue Ha ymeHnue. Kpurepwii: [TpaBriibHO
BBHITIOJTHEHHOE 3aj1aHue olleHnBaeTcs B 10 6amios.

Komnerennusi: OIIK-3 Cnoco0eH ynpapisiTb nmpoueccaMu CO31aHUS U HCHOJIb30BAHUS
NMPOAYKTOB M YCJIyr B cepe MHPOPMALUMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTHH, B TOM
yucsie pa3padtaTpiBaTh AJTOPUTMBI H IPOrPaAMMBI JIJIsl X MPAKTUYECKOH peajn3anuu
VYMenue: YMeTb ynpaBisiTh MPOLECCaMU CO3JaHUS M HCIOJIb30BAHMS MPOAYKTOB U YCIYI B
chepe MHPOPMANMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHUHA, B TOM YHCIE pa3paldaThiBaTh
ITOPUTMBI U IPOTPAMMBI IJIs1 UX MPAKTUUECKOMN peaau3ainmn

3amaua Ne 1. 3a1anre Ha BHIYUCIICHHUE TUIOIIAIN TIOCKON (UTYPHI

3amaua Ne 2. 3ajanue Ha HAXOXKJCHHE MPEACTbHBIX XapaKTEPUCTUK (YHKIIMHA S3KOHOMUYECKOTO
aHaiau3a

3amaua Ne 3. 3aianue Ha MOCTPOCHKUE JTMHUN YPOBHS (PYHKITUH SKOHOMHUYECKOTO aHanu3a



TUITIOBBIE 3ATAHIA JUTA ITPOBEPKN HABBIKOB:

3-i1 Bompoc Omiera (30 GamwtoB), BuUA Bompoca: 3agaHue Ha HaBbiku. Kpurepuii: Kaxmoe
NPaBUIHHO BBHIOJHEHHOE 33aJjaHne olleHuBaercs B 10 6amios.

Komnerennusi: OIIK-3 Cnocob0eH ynmpapisiTb NpoueccamMH CO3JaHUSI M MCIOJIb30BAHUS
NPOAYKTOB M YCayr B cdepe HHPOPMALHOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTHil, B TOM
yucie pa3padaTbiBaTh AJATOPUTMBI U POTPAMMBI /1JIsl KX NPAKTHYECKOH peaju3anun
Hageik: BiageTs HaBbIKaMu yIipaBiieHHs IPOLIECCAaMH CO3JJaHUS U MCIIOJB30BaHUS MPOIYKTOB U
yciyr B cdepe MHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUI, B TOM YMCJIE HaBBIKaMU
pa3paboOTKU aJITOPUTMOB U IPOTPAMM JIJISl UX MPAKTHUECKON peann3aiuu

3amanne Ne 1. 3aganue Ha auddepeHnrpoBanue GyHKIIMHA OJHOW MEPEeMEHHON

3aganue Ne 2. 3ajanue Ha UCCIEIOBaHUE HA CXOJMMOCTh HECOOCTBEHHOTO MHTErpajia (pyHKIUU
OJIHOI IepeMEeHHON

3amanue Ne 3. 3ajaHue Ha HaxoXkJeHUE OE3YyCIOBHOTO 3KCTpPEMyMa U MEPBOIO U BTOPOTO
muddepeHranoB GyHKIUH JBYX EPEMEHHBIX

OBPA3EIL] BUJIETA

MUHHCTEPCTBO HAYKHU H BBICILETO 00Pa3oBaHus Hanpagsnenue - 38.03.05 busnec-
Poccuiickoit ®enepanuun I/IH(bopMaTI/IKa
denepanbHOE TOCYIapCTBEHHOE OIOHKETHOE IIpodub - ABTOMaTH3aIws 1 HUdPOBast
00pazoBaTebHOE YUPEKICHUE
BBICIIIET0 00pa30BaHMA Tpanchopmarus ousHeca
«BAVMKAJIBCKHI T'OCYJAPCTBEHHBIN Kadenpa maremarnueckux METOI0B U
YHUBEPCHUTET» IU(GPOBBIX TEXHOJIOTHUA

(PI'BOY BO «BI'Y») JucnurnnuHa - MaTeMatuka
SK3AMEHAIIMOHHBINA BUJIET Ne 1

1. Tect (40 Gamnon).

2. 3ajanre Ha BBIYUCIIEHUE TUIONIAIU TI0cKol (urypsl (30 6aos).

3. 3aanue Ha HcclieJOBaHUE HAa CXOJIMMOCTh HECOOCTBEHHOTO HHTETpalia () yHKIIUN
onHou nepemenHou (30 6amios).

CocTaBuTeNnb T.N. benbix

3aBemyronuit kKadeapoi A.B. Poauonos

7. IlepeyeHb OCHOBHOI M 1ONIOJTHUTEJIBLHOM y4eOHOM JUTEPATypPbl, HEO0X0AMMOM A5
OCBOCHUS AMCHUIIMHBI (MOXYJIs1)

a) OCHOBHasl JINTeparypa:

1. Cunopenko I'. B. Jluneiinas anrebpa v TuHEitHbIE 5JKOHOMUYECKHE MOeNd. yued. mocooue/ I'.
B. Cunopenko.- Upkyrck: U3n-so BI'YOII, 2009.-180 c.

2. Jlpixta B. A. Jluneitnas anreOpa u SKOHOMHYECKHE MOJenH. y4ueo. mocooue/ B. A. [IpixTa.-
Wpxyrck: U3a-so UTOA, 1997.-232 c.

3. lllunave B. C. Marematudeckuii ananus. y4e6. nmocooue nist By3os/ B. C. Illunages.- M.:
Bricmr. mk., 2001.-176 c.



4. Huxkudopoa M. A., Hlepcrsukuna H. I[I. Marematuueckuil aHamm3. Kypc JEKIHA.
Onektponnblii pecype/ M. A. Hukudoponra, H. I1. Illepcrsaukuna.- Upkyrck: U3a-so BI'YIII,
2015.-97 c.

5. bensix T.U., Bypnykosckas A.B. NHTerpaibHOe ricuncienrne GyHKIIMNA OHOW IEPEMEHHON 1
€ro NpujIokeHus B 3koHomuke.- Mpkyrck: U3n-so BI'YOII, 2013.- 500 c.

6. benwsix T.U., Bypaykosckas A.B. MatemaTtuka B 3koHOMuKe. YacTs [X. Jlunelinas anrebpa u
AJIEMEHTBI aHaTuTU4YecKo reomerpun.- M3n-so bI'Y, 2018.- 105 c.

7. Jleonoa O.B., Copokuna II.I'. Maremaruka (JIuneitnas anreopa).- Upkyrck: U3n-Bo BI'Y,
2019.- 115 c.

8. Axmetranuea B.P. Martematuka. JluHelHas anareopa [OnekTpoHHBEIH pecypc] : ydeOHOE
nocodoue / B.P. Axmerrammena, JI.P. Tangyraurosa, M.U. TangayrauHoB. — DIEKTPOH.
TEKCTOBEIC AaHHEIC. — M. : POCCHMCKHI rOCyIapCTBEHHBIA YHUBEPCUTET npaBocyaus, 2017, —
60 c. — 978-5-93916-552-5. — Pexum gocryma: http://www.iprbookshop.ru/65863.html

9. bamabaesa H.II. MatemaTuueckuii aHanu3. OYHKIHMYU MHOTHMX IEPEMEHHBIX [DIEKTPOHHBIN
pecypc] : yueonoe nmocodue / H.I1. bamabaesa, E.A. DHOOM. — DJIeKTPOH. TEKCTOBBIC JAHHEIE.
— Camapa: I1oBOMKCKHM TOCYIapCTBEHHBIA YHUBEPCUTET TEIEKOMMYHHUKAIMA U HHGOPMATHKH,
2015. — 119 ¢. — 2227-8397. — Pexxum gocryna: http:// www.iprbookshop.ru/71852.html

10. Marasugnukos  JI.M. Beicimag  maremaruka.  JuddepeHIHaIbHOEe  MCUUCICHHE
[DnexTponHblid pecypc] : yueoHoe mocodue / JIL.M. Mara3sunaukos, A.JI. Mara3suHHUKOB. —
DEeKTPOH. TEKCTOBBLIE maHHble. — ToMck: TOMCKHMI rocyaapCTBEHHBLINH YHUBEPCHTET CHUCTEM
VIIPABJIEHUS U PAIUODIEKTPOHUKH, 2017. — 188 ¢. — 978-5-4332-0114-9. — PexxuM jiocryia:
http://www.iprbookshop.ru/72078.html

0) 10MOJIHUTEJILHAS JIUTEpaTypa:

1. Kpemep H. 1., ®puaman M. H. Jluneiinas anreOpa. pek. M-Bom o6pa3oBanust PO. yuebuuk
u npaktukym/ H. I1I. Kpemep, M. H. ®punman.- M.: FOpaiit, 2014.-307 c.

2. Uneun B. A. Bragumup Anexcanaposud, CapoBHuunii B. A. Bukrop AHtoHOBHY, CeHI0B
bn. X. bnarosect XpuctoB Marematuueckuii ananus. pek. YMO mo kjac. yHHB. 00pa30BaHUIO.
yueOHuK ans OakanaBpoB. [B 2 u.] Y. 2. 4-e u3n./ B. A. Unbun, B. A. CanoBuuunii, bi. X.
Cennos.- M.: FOpaiit, 2013.-660 c.

3. Manyrun B. A. Marematudeckuii aHanu3 AJis SKOHOMHYECKOTO OakanaBpHara. JAOMYIIEHO
YMO no knaccuyeckoMy YHUB. 00pa3oBaHMIO. yUeOHUK M npaktukym/ B. A. Manyrun.- M.:
IOpaiit, 2013.-556 c.

4. Awntununa H.B., JleonoBa O.B. Maremartuueckne M WHCTPYMEHTAJbHBIE CPEACTBA B
skoHOoMHKe.- Upkyrck: U3a-Bo BI'Y, 2022.- 177 c.

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

6. Hertapea O.M. Bricmias mareMatuka. Martepuanbl Jiis MOATOTOBKHM 0OakalaBpOB U
crenuanuctoB. Yacte | [DnekTpoHHBIN pecypc] : yuebHoe mocobue / O.M. Jlertsipesa, P.H.
Xy3uaxmeroBa, A.P. Xy3uaxmeroBa. — DJIEKTPOH. TEKCTOBbIE aHHble. — Kazanb: KazaHckuii
HAITMOHATBHBIA MCCIISIOBATEIIbCKUI TEXHOIOTHYSCKUN YHUBepenuteT, 2016. — 104 ¢. — 978-5-
7882-1912-7. — Pexum nocrtyma: http://www.iprbookshop.ru/61962.htm

7. 3alaun U yNpaKHEHUs N0 MaTEeMaTUYECKOMY aHanu3y W auddepeHnnaaIbHbpIM YPaBHEHUSIM
[DnekTpoHHBIA pecype] : ydeOHoe mocobue / B.B. BrnacoB [u ap.]. — DJEKTPOH. TEKCTOBBIE
nannele. — MockBa, CapatoB: WntepHer-YuuBepcuter WHpopMannoHHBIX TexHOIOTHA
(MUHTYUT), By3oBckoe obpazoBanme, 2017. — 376 c. — 978-5-4487-0077-4. — Pexum
nocrtyna: http://www.iprbookshop.ru/67393.html

8. Ilepeuenb pecypcoB HMH(OPMANHOHHO-TEJEKOMMYHMKANUOHHON ceTtn «UHTepHeT»,
HEe00XOAUMBIX JJIs1 OCBOCHUS IMCUMILNIMHBI (MOAYJIsl), BKJIOYasi NPo(eccHoHAIbHbIE 0a3bl
JAHHBIX H HH(POPMAIMOHHO-CIIPABOYHbIE CHCTEMBbI

JUis OCBOGHMsI IUCLMILIMHBI OOYYarolEeMyCsi HEOOXOAUMBI CIEIYIOIUE PEecCypChl
UH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»:
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— Caiit balikanbCKOro TOCyIapCTBEHHOTO YHUBEPCHUTETA, aipec noctyma: http://bgu.ru/, nocryn
KPYTJIOCYTOYHBIM HEOTPaHUUEHHBIN U3 110001 Touku MHTEpHET

— KubepJlennnka, angpec pgoctyma: http://cyberleninka.ru. moctym  KpyriioCyTOYHBIH,
HEOTpaHWYCHHBIN Il BCEX TOJIb30BaTeIIeH, OECIUIATHOE YTCHUE W CKaYMBAHUE BCEX HAYYHBIX
nyonukaiuii, B ToM uuciie nakeT «lOpuandyeckue Hayku», KOJUICKIUS W3 7 JKypHAJIOB IO
PaBOBEICHUIO

— DrnekTponHO-OMbMMoTeuHas cucrema [PRbooks, anpec gocryma: https://www.iprbookshop.ru.
JOCTYI HEOTPAaHHYCHHBIH

— ONEeKTPOHHBIN CJIOBaph English-English Dictionary, aznpec JocTyna:
http://www.dictionary.com/. 10CTyn1 HEOTPaHUYCHHBIN

9. Metoauveckue yKazaHUs AJIs1 00y4ar0IUXCS 110 OCBOCHUIO JTMCIUILIHHBI (MOAYJIsT)

N3yuaTh QUCLUIUIMHY PEKOMEHJIYETCSl B COOTBETCTBUHM C TOM IOCIIENOBATEIbHOCTHIO,
KoTopass o0O3HaueHa B ee cojaepkaHuM. [[ns ycnemHoro ocBoeHHs Kypca oOydaroluecs
JIOJDKHBI MMETh IepBOHAYalbHbIE 3HAHUSA B OOJACTH 3JEMEHTAapHOM MaTeMaTUKU (ILKOJIbHBINA
KypC).

Ha nexuusax mpenojaBarenb 03ByYMBAET TEMY, 3HAKOMHT C MEPEYHEM JIMTEPATyphl 110
TeMe, OOOCHOBBIBAET MECTO W pPOJIb 3TOW TEMbl B JAHHOW IMCUWIUIMHE, PACKpHIBAcT ee
IpakTU4YecKoe 3HaueHue. B Xxozae jnekuui CTyAeHTYy HEOO0XOAMMO BECTH KOHCHEKT, (UKcUpys
OCHOBHBI€ ITOHATHUS U IPOOJIEMHBIE BOIIPOCHI.

[IpakTHyeckue (CeMHHAPCKHE) 3aHATHS IO CBOEMY COJEP)KAHHUIO CBSI3aHbI C TEMaTHKOU
JEKUMOHHBIX 3aHATUN. HaunHaTh MOATOTOBKY K 3aHATHIO 11€JIECO00Pa3HO ¢ KOHCIEKTA JIEKLIUM.
3ajaHMe Ha IpaKTUYECKoe (CeMHHApCKOE) 3aHATHE cooOlaeTcs oO0ydarolmmMcs 10 €ro
nposeneHus. Ha cemuHape npenopaBarenb OpraHu3yeT OOCYXAEHHME ITOW TEMbl, BBICTyHAas B
KayecTBE OpraHu3aTopa, KOHCYJIbTaHTAa M HKCHEpTa Yy4eOHO-IIO3HABATEJIBHOM JesTeIbHOCTU
00ydJaromerocs.

W3yuenne qUCHUIUIMHBI (MOAYIS) BKIIOYAET CaMOCTOATEIbHYIO paboTy oOyuatomierocs.

OCHOBHBIMU BHJaMH CaMOCTOSITEILHOM PabOThI CTY/IEHTOB C Y4acTHEM Iperno aBaTeiei
SBIISTFOTCSL:

* TEKYIIHE KOHCYJbTAllUH;

* KOJUIOKBUYM Kak (popMa KOHTPOJIS OCBOEHHUS TEOPETUUECKOTO CO/IEPIKAHUS TUCIIUITIINH:
(B yachl KOHCYJIBTAIU, IPETYCMOTPEHHBIE YUEOHBIM IJIAHOM);

* IpUeM M pa300p JOMAIIHUX 3aJaHUH (B yachl MPAKTHUECKUX 3aHATHI);

* IPUEM U 3alllUTa JJAOOPATOPHBIX paboT (BO BpeMs MPOBEACHUS 3aHATHI);

* BBINIOJIHEHHE KYPCOBBIX padOoT B paMKax AUCLUUIUIUH (PYKOBOJCTBO, KOHCYJIbTUPOBAHHE
U 3al1Ta KypCOBBbIX pabOT B Yackl, IPEIyCMOTPEHHbIE YIEOHBIM IIJIAHOM) U JIp.

OCHOBHBIMHU BH/IaMU CAMOCTOSITEIILHON PaOOThI CTYIGHTOB 0€3 yyacTus IpernoaaBaTeieit
SABIISIOTCS:

* (hopMupoBaHKE U YCBOCHUE COACP)KaHUS KOHCIIEKTA JICKIUI1 Ha 6a3e peKOMEH/I0BaHHOM
JIEKTOpPOM Y4eOHOH JuTeparypbl, BKIO4Yas WHGOpPMAIMOHHBIE OOpa3oBaTeIbHBIE PECYPCHI
(3711eKTpOHHBIE yUYeOHUKH, SJIEKTPOHHbIE OMOIMOTEKH U Jp.);

* CaMOCTOSITEIbHOE H3y4eHHE OTIEIbHBIX TEM WJIM BOMPOCOB IO YyuyeOHUKAM HIIU
y4eOHBIM MTOCOOUSIM;

* HanucaHue pedeparos, JOKIAJI0B;

* [IOJITOTOBKA K CEMUHApaM U JIabopaTOpHBIM paboTam;

* BBINIOJTHEHHE JOMAIIHUX 3aJaHUil B BUJE pEIICHUS OTIENbHBIX 3a/lad, MPOBEICHUS
TUIOBBIX PAcyeTOB, PAaCUYETHO-KOMIBIOTEPHBIX M HWHAMBHUIYaIbHBIX PabOT IO OTIENbHBIM
paszzenam coJiep>KaHusl AUCLUILINH U JIp.



10. Ilepeyens MHGPOPMAIMOHHBIX TEXHOJIOTHiA, HCIIOJIb3yEMbIX IPH OCYLIECTBJIEHUHU
00pa30BaTeJbLHOI0 MPOLEcca Mo JUCHUIINHE (MOYJ/II0), BKJIIOYasi NlepeYyeHb
NMPOrpaMMHOI0 o0ecreyeHnst

B ydeGHOM mpoliecce UCoab3yeTces ciaeaytoliee NporpaMMHOe o0ecTieueHue:
— MS Office,

11. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM JISl OCYIIeCTBJICHMSI
0o0pa3oBaTe/ILHOIO Mpoecca Mo AMCHUIIHHE (MOAYJII0):

B ydeGHOM mpoliecce Ucnob3yeTces ciaeaytomiee 000pyI0BaHueE:
— IlomenieHus 1151 CaMOCTOSITENILHOM pabOThI, OCHAILICHHBIE KOMIIBIOTEPHON TEXHUKOM €
BO3MOKHOCTBIO MOJKIIIOUEHUS K ceTH "MHTepHeT" n 00ecnieueHreM J0CTyNa B JJIEKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTEIHLHYIO CPENY BY3a,
— YueOHble ayTUTOPUU AJIsl IPOBEACHHUS: 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATUIH CEMUHAPCKOT0
THUIIA, TPAKTUYECKHUX 3aHSITHH, BBIMOIHEHUSI KYPCOBBIX PaOOT, TPYNIOBBIX U UHANBUTYATbHBIX
KOHCYJIbTALIMI, TEKYILIETO KOHTPOJIS U IPOMEXYTOYHOM aTTeCcTalllK, YKOMILJIEKTOBAHHbIE
CHeHaIN3UPOBAHHON MEOEIIBIO U TEXHUYECKUMU CPEACTBAMU 00YUYEeHMS,
— MynbTUMeIMHBIN KJlacc,
— KoMnbroTepHsiii Kiace,
— Habops!l 1eMOHCTpalimoHHOTO 000pyI0BaHUs U Y4eOHO-HATJISAHBIX TOCOOUI



