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1. MEJb U 3AJAYY N3YUYEHUSA U CHUTLIAHBI (MOIYJIST)

He.]'lbIO N3YyYCHUA NUCHUIIVIMHBI HABJACTCA - ABJLICTCA O3HAKOMIICHHC
CTyACHTOB C OCHOBAMM aIlliapaTra BBICIIICH MAaTE€MaTHUKH AJI PpEIICHUSA TCOPETUUCCKUX
M IMPAKTHYCCKUX 3ada4 OKOHOMHKH, a TAKKC 000CHOBaHHE 3HAYUMOCTU U q)YHKI_II/Iﬁ
MAaTCMAaTUKHU B aHAJIM3€ OKOHOMHWYCCKHUX IPOLECCOB U IMOATOTOBKE YIPABICHYCCKHUX

pelieHuii, B  NPOrHO3UPOBAHMM U  pa3pabOTKE  CIIEHAPUEB  COLMAJIbHO-
HKOHOMHUYECKOTO Pa3BUTHA.
Henp w3ydeHwss AUCUHUILIMHBI «Bpicmias MaremaTuKa»  JOCTUTaeTCs

MOCPEACTBOM PEILIECHUS B Y4EOHOM MpOIECcCe CIASAYIOUINX 3a/1a4:

dbopMupoBaHUE 3HAHWWA, YMEHUM ¥ HABBIKOB, HEOOXOIUMBIX TIpH
MPAaKTUYECKOM NPUMEHEHUM MaTeMaTUYeCKUX HJIeM W METOAOB aHaiu3a |
MOJICIMPOBAHUS B MTPOPECCUOHATILHOM JAESTENIbHOCTH;

IMOJIYUYCHUC

IMPAaKTUYCCKUX

HaBBIKOB

pacuecra HOKaBaTCHCﬁ,

HCIIOJBb3YCMBIX IJId MOHUTOPHHI'A COONUAJIbHO-OKOHOMUYCCKOI'O PA3BUTHA;

BBIpa0OTKA

HaBBIKOB K

HKOHOMHUYECKHUX MPOOIIEM.

2.

MAaTeMaTHYCCKOMY

HCCIICAOBAaHHUIO

TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA JTUCIHUIIJIMHbI

(MOJIYJIA)

2.1 Ilnanupyemble pe3yJbTaTbl 00yUYeHHsI MO JUCHUILITIMHE

N3yuenue

JUCITHUIIIIMHBI «BpIcas

dbopMHpOBaHUE CIAEAYIONIUX KOMIETEHIIUHI:
YHHUBEPCAJbHBIX KOMIIETEHIIHI ¥ HHANKATOPOB X JOCTHKEHHS:

MaT€MaTHKa» HaIpaBJICHO Ha

Kareropus Kox n HauMeHoBaHHne Konx n HaumeHoOBaHUe HHAUKATOPA
(rpynna) YK o0menpodeccunoHAIbHON JOCTHKeHU 001enpodeccuoHAIbHOI
KOMIIETeHIH U KOMIIETeHIH U
Cuctremnoe u | YK-1. Cnocoben ocymectBiarh | YK-1.1. 3naet npunnumnsl coopa, oToopa u
KPUTHYECKOE MOUCK, KPUTUYECKHH aHanu3 | | 0000meHus  uH(pOpManmuu,  METOIUKU
MBIIJICHUE cuHTe3 wuHGOpPMAIMU, TPUMEHATH | CACTEMHOTO  IOJXO0JIa JJIs  PEIICHUS
CUCTEMHBIH TOJIXOJ Ui peHIeHHs | MPOPEeCCHOHANBHBIX 3a/1a4
IOCTaBJICHHEIX 3a/1a4 VK-1.2. VYmeer AHAJIM3UPOBATH u
CUCTEMAaTU3UPOBATH pa3zHooOpa3HbIe
JIaHHEIE, OLICHUBATH 3¢ PeKTUBHOCTD
MpoLEyp aHalu3a MpoOIeM U TPHHITHS
pereHui B npo¢eCcCuOHATBHON
NEesATEIbHOCTH
VK-1.3. Bnageer HaBbIKAMH HAy4YHOTO
MOWCKA W TPAKTUYECKOW paboThl ¢
WH(pOpPMAITMOHHBIMHU HMCTOYHHKAMH;
METOAaMH MPUHSITHUS PEILICHUM
VYK-10. Cnocobern  mpuauMmaTh | YK-10.1. TloHumaer 06a3o0Bble  NPUHIMIIBI
000CHOBaHHEIE sKOHOMHUYecKHe | PYHKIHOHUPOBaHNS SKOHOMHUKH u
pellieHHs] B PA3NMYHEIX 00JacTsAX | KOHOMHYECKOTO  PasBUTHs, HENH (hopmbl
KUZHEIEATEIIbHOCTH y4uacTtud rocyaapCTtBa B S5KOHOMUKE
VYK-10.2. TlpumeHseT METOIbI  JUYHOIO
3KOHOMHYECCKOI'O u (I)I/IHaHCOBOFO
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TUTAHUPOBAHUS I JOCTHXKCHUS TEKyIUX U
JIOJTOCPOYHBIX (hUHAHCOBBIX Tese,
WCTIONB3yeT (DMHAHCOBBIE HWHCTPYMEHTHI ISt
yOpaBIeHUs JIMYHBIMU (DUHAHCAMH (JTUYHBIM
OI0/DKETOM),  KOHTPOJUPYET  COOCTBCHHBIC
SKOHOMHYECKHE ¥ (DMHAHCOBBIC PHCKH

001enpodeccHOHAIbHBIX KOMIIETEHIIM A

H HHAHKATOPOB UX JOCTH/KCHHUS:

Kareropus Kox n HauMeHoBaHHne Konx n HaumeHOBaHUe HHAUKATOPA
(rpynmna) OIIK o0menpodeccuoHAIbHOMI JOCTHKeHU 001enpodeccuoHAIbHOI
KOMIeTeHIHH KOMIeTeHIUH
Cnoco6HOCTh OIIK-2. Cnocoben ocymectsisath | OIIK-2.1  AnanmusupyeT, BbIOMpaeT u
OCYIIECTBIISITh cbop, 0OpabOTKy ¥ aHANU3 JAHHBIX | 0OOCHOBBIBAET MATEMATHUYECKUE MOJIEIH
cOop, aHaNMM3 W | JUIsI pemieHWs 3agad B cdepe | A perieHus 3a1ad B 00J1acTH SKOHOMUKH
00paboTky yIpaBIeHUS IEPCOHAIOM U yIIpaBJICHUS
JTaHHBIX, OIIK-2.2 3nanue MeToAoB (opMaau3ariuu
HEOOXOTUMBIX pa3HbIX ~ DKOHOMHYECKMX  3aJad B
ULl peuIeHHs MaTeMaTHYecKue 3a7auyd U yMEeTh pellaTh
npodeccuoHanb WX C TOMOIIBI0 HAKOIUICHHBIX 3HAHUHI B
HBIX 3a7a4 00J1acTy BhICIIEH MaTeMaTUKU

2.2 Pe3yabTarbl 0CBOEHHSI 00Pa30BaATEJIbHOI MPOrPAMMBI

B pe3ynbTaTe u3yueHus AUCIUTIINHBI 00YUYaOIIUICS JOJKEH:

3HaTh:

- OCHOBHBIE TTOHSTHS U METOJIBI MATEMATHUYECKOTO aHalln3a, JTUHEHHOU anreOphl,
AHAIMTUYECKON N'€OMETPUM, TEOPUU BEPOSITHOCTENM M MATEMATHYECKOW CTATUCTHUKH,
MIPUHITUIIBI MATEMATHYECKUX PACCYKICHUN U MAaTEMAaTHYECKUX JT0KA3aTEIhCTB.

- IPUHITUTIBI ¥ METOJIBI cOOpa, aHaIn3a U 00padOTKN MAaTEMATUIECKUX JTaHHBIX,
HEOOXOUMBIX IJISl peUIeHHs MPOPECCHOHANBHBIX 3a/1a4.

YMmeTh:

- pasbupatbcs B MNpodecCHOHANBHBIX BOMNPOCAX,

MAaTEMATHYCCKOM A3BIKEC,
- IPUMCHATb MATCMATUUCCKUC IIOHATHA IPHW OIMMCAHWH IPHUKIAAHBIX 3ada4 U
HCIIOJBb30BATh MATEMATHYCCKHNEC MCTObI IIPHU UX PCUHICHUU.

- IPHUMCHATDH

COBPCMCHHBIC

METObI

c(hOpMyIMPOBAHHBIX Ha

coopa, aHamuza U 0OpPabOTKH

MaTeMaTU4eCKUX JaHHBIX B IPO(PECCHOHAIBLHOMN e TeIbHOCTH
HaBbIKH W/WJIH ONBIT AeSITEILHOCTH:
- CIIOCOOHOCTH OCYLIECTBIISITh COOp, aHAIN3 B 00pabOTKY JaHHBIX, HEOOXOIUMBIX
IS penieHns TpopeCCHOHABHBIX 3a/1a4;

- BJIaACHUC

METOJaMU

MaTEMATHYCCKOI'O

OIIHNCaHus TUITIOBBIX

npo(hecCHOHANBHBIX 337[a4 U MHTEPIPETALUHU TOTYyUYEHHBIX PE3yIbTaTOB

- HABBIK IPUMEHEHMsS COBPEMEHHOI0 MAaT€MaTH4YECKOr0 WHCTPYMEHTApUs Ui
peleHns YJKOHOMHAYECKUX 3a7a4, aHaJIM3a Pe3yJIbTaTOB MaTEMaTHYECKUX PACUYETOB U
000CHOBaHUS MOJIyYE€HHBIX BBIBOJIOB
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3. MECTO JUCHOMIIVIMHBI MOAYJISA) B CTPYKTYPE
OBPA3OBATEJBHON TPOT'PAMMBI

I[I/ICHI/IHJII/IHa «BpIcIasg MaTeMaTHKa» OTHOCHUTCSA K 00S3aTEIbHON YacTu y‘{C6HOI‘O

1jaHa HarnpasyieHus noarotoBku 38.03.03 YnpasieHue nepcoHaaIoM.

4. OBBEM JUCHUILIMHBI (MOIYJIS)) U BUJIBLI YUEBHOI PABOTHI

Bcero yacos

. Jl1st ouHO- .
OGnen Jns ouHoOM . Jnst 3a0uHOM
JUCLUTLITAHBI 3a04YHOM
dbopmbI (bopMbI dopmbI
oOyJeHus p oOy4eHus
00yJeHus
O0mas TPyA0eMKOCTh AHCHMILINHBI
masi Tpya e 7/252 7/252

(32a4eTHBIX eJIUHHUI/YACOB)
KonTrakTHass pabdora —  ayauTOpHBIE 78 56
3aHATUA:

Jlexmuu 24 20

CeMUHapbl, MPAKTUUECKUE 3aHIATHUS 48 30

JlaGopaTopHbie pabOTHI

Kr13a, KtOk, KoncD 6 6
CamocrosiTeqbHast pa6ora
o0yuaromerocs (Bcero c 142 164
MPOMEKYTOYHOM aTTecTanue)
Bug nmpomexyTo4yHOl  aTTrecTaluu 3auer 3auer
(3a4eT, SK3aMeH) Ok3amen (32) | Dx3amen (32)

5. COJEPKAHME JUCHUIJIUHBI (MOIYJIS)

5.1 Conep:xkanue TMCUUIIMHBI (MOTYJISA)

Paznen 1. JIuneitnas anrebpa
Tema 1.1. MaTpuuibl ¥ ONpeeIUTENH.

OcHOBHBIE MTOHSATHS JTMHEHHON anreOpbl. Bunbl Mmatpuil. JIuneliHbie onepaiyy Hal
MartpuiiaMu. TpaHCIIOHUPOBAHUE MATPUIL. Y MHOKEHUE MATPUILL. DJIEMEHTAPHbBIC
npeoOpazoBanus Matpuil. OnpeaenuTens KBaIpaTHOW MaTpuilbl. MUHOP U
anredpandecKkoe qomoHeHne. Pa3mokeHne onpeaenuTess o CTPOKE U CTOJIONY.
CoiictBa onpeaenureneii. OOpaTHas MaTpHIla U CIOCOOBI €e BhIanclieHus. Panr

MaTpHULBIL.

Tewma 1.2. CucreMsbl JINHEWHBIX YPaBHEHUN.
OCHOBHBIC IOHATHUS, OTIPEEeTCHUS U (DOPMBI 3aIMHCH CHCTEMbI JTMHEHHBIX
anredpanueckux ypaBHenuit (CJIAY). Ycnosue copmectHoctu CJIAY. Peenue
CJIAY no popmynam Kpamepa. 3amuce u pemieaue CJIAY B MaTpudHOM BUJIE.
Pemenue CJIAY metonom INaycca. O6miee pemmenue CJIAY. Ilpumenenne CJIAY B

HKOHOMHUKE.
Tema 1.3. BekTopHbIE TPOCTPAHCTRBA.

Omnpenenenue, CBONCTBA U IPUMEPHI BEKTOPHBIX TPOCTpaHCTB. Onepaiuu Haj
BekTOopaMu. CKalsipHO€, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHUE BEKTOPOB. YTOJI

MEKly BEKTOPAMH
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Pazgen 2. Ananiutuueckasi reoMeTpus

Tema 2.1. AHanuTHuyecKasi TEOMETPHUS Ha TIIIOCKOCTH.

OCHOBHBIE NMOHATHS AHATTMTUYECKON TeoMeTpuu. Paznuynble BUJIbI ypaBHEHUN
IPsIMO Ha IIOCKOCTH. B3anMHOe pacnosioxkeHue NpsSMbIX Ha TIIOCKOCTH.
['eoMeTpuyeckas HHTEPIPETALMS PEHICHUSI CUCTEMBI IMHEUHBIX HEPABEHCTB.

Tema 2.2. AHanuTU4YECKAsi TEOMETPHS B IPOCTPAHCTBE.

Paznuunble BUbI ypaBHEHUH TIOCKOCTH U MIPSIMOi B pocTpaHCcTBe. B3anumuoe
pPacnoJIOKEHUE MIIOCKOCTEHN, MPSIMBIX, MPSAMOW U MJIOCKOCTH B POCTPAHCTBE.
Pa3znen 3. Maremarnueckuii aHaiu3

Tewma 3.1. HYucnossle nocinenoBaTeabHOCTH. [Ipeaensr u ux cBOMCTBA.

UucnoBble NOCIEIOBATEIIBHOCTH U ONepaliii HaJ HUMU. OrpaHUYEHHbIE U
HEOTrpaHWYEHHbBIE MTOCIIEI0BATENLHOCTH. [Ipeen nociaen0BaTeabHOCTH U €ro
cBoiicTBa. beckoneuHo Masbie 1 0ECKOHEYHO OOIbIINE TOCIEI0BATENBHOCTH U UX
cBoicTBa. Cxopsuecss ¥ MOHOTOHHbBIE TTOCIIEIOBATEILHOCTH, UX CBOMCTBA.

Tema 3.2. ®yukiuu ogHoOM nepemeHHoM. [Ipeaen u HempepbIBHOCTH (YHKITUH.
Omnpenenenue GyHKIMU ogHON epemenHol. CriocoOwl 3ananus GyHkuuil. I'paduku
OCHOBHBIX 3JIEMEHTApPHBIX QyHKIMI. Cl0XKHas U B3aUMHO 00paTHbIEC (QYHKIIUH.
[Tpumepsl QyHKIMII, UCTIONB3YEMBIX B SKOHOMUKE U ynpaBieHuu. [Ipenen pynkiuu
B OECKOHEYHOCTH U B TOUKE. beCKOHeuHO Malibie M OECKOHEUHO OO0JIbIINe PYHKIUH,
ux cBoiicTBa. OCHOBHBIE TEOpPEMBI O TIpeaenax. [IepBrlil 1 BTOpO 3aMedaTeIbHbIC
npenensl. HempepsiBHOCTh PyHKITUY.

Tema 3.3. Jduddepennuansuoe ncuucnenne GyHKIUNA OJHOW EPEMEHHOIA.
Omnpenenenre MPoU3BOAHON (HYHKIIMH OJHOU MEPEMEHHOM, €€ TeOMETPUISCKUN U
dbusuaeckuit cmpici. OcHoBHBIEC TpaBwia AuddepenimpoBanus. Tadmuma
MIPOU3BOHBIX OCHOBHBIX dJieMeHTapHbIX GyHKImA. luddepennan hpyHKInN.
[TpousBoanbie 1 AU EepeHITUATBI BBICITUX MOPSAKOB. OCHOBHBIC TEOPEMBI
muddepennnansaoro ucuucienus. [Ipasuno Jlonurans. YcnoBus Bo3pacTaHus U
yobiBaHUs QyHKIMH. ToUkH 3KCcTpeMyMa. DKCcTpeMyMbl GyHKIuU. HeoOxonumbie
yCIJIOBHUSI 3KCTpeMyMa. JlocTaTouHble MPU3HAKHU CYIIECTBOBAHUS SKCTPEMYMA.
Haxoxaenne HanOoJIbIIero 1 HAMMEHBILEro 3HaUeHUI HETPEPBHIBHOW Ha OTPE3Ke
dbyHKuMU. BBITYKI0CTh U BOTHYTOCTb, TOUKH Nepernda. AcumnTotsl. Mccnenosanue
¢bynkuuu. [octpoenue rpaduka dynkuuu. [Ipunosxkenus npon3BoaHOM B
HKOHOMMKO-YIIPABIEHYECKUX pacyeTax.

Tema 3.4. HurerpanbHOe ucUUCIECHUE PYHKIMIA OJHOMN MEpEMEHHOM!.
[TepBoobOpasHas GyHKINK OHOM MEPEMEHHON 1 HEONPEAEIEHHbII HHTErpall.
CBoiicTBa HEONIPEACIEHHOTO NHTErpasia. Tabauila MHTErpajoB OT OCHOBHBIX
3IIeMEHTapHbIX QyHKUIKUNA. MeToAbl BEIUMCICHUS HEOPEAeIEHHOTO NHTErpasa.
OnpeneneHHblil HHTErpal, ero CBOKMCTBa. BrlunciaeHne onpeaei€HHOro NHTerpana
no popmyne Herotona-JleliGuuia. 3ameHa nepeMeHHON B ONpeAeNEHHOM UHTErpae,
MHTErpUPOBAHUE IO YacTsAM. ['eoMeTpuyecKkrue 1 SJKOHOMUYECKUE TTPUIIOKEHUS
onpenenéHHoro uHTerpana. HecoOcTBeHHbIE MHTETPaIbl C 0ECKOHEUHBIMU
npejesiaMyd UHTETPUPOBAHUS U OT HEOTPAHUYEHHBIX (PYHKIUH.

Tema 3.5. HuddepennpanbHoe ucuncienre GyHKIMNA MHOTHX TEPEMEHHBIX.
@DYHKIIMKM MHOTUX NIepeMeHHBIX. JINHUK U TOBEpXHOCTH ypoBHsL. [Ipenen u

HEMPEPHIBHOCThH (DYHKIIMM MHOTHX IepeMeHHbIX. YacTHble Tpou3BoaHbIe. [1oHbII
6
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mudepennnan. YacTHbie MPOU3BOAHBIE U MONHBIE MU (epeHITaTbl BBICIIHX
nopsiikoB. ['panguent GyHkuuu u ero cBoiicta. [Ipon3BoiHas 10 HAIPABJICHHUIO.
DKCTpeMyMbl GYHKIIMHA HECKOJIbKUX MepeMEHHbIX. [ 100abHbIN U JTOKAIbHBIN
sKcTpeMyMbl. HeoOXoaumbie U JOCTATOYHBIE YCIOBUS JIOKAJTLHOTO AKCTpEMyMa JIJIst
GbyHKIUN ABYX MEpEMEHHBIX. Y CJIIOBHBIN SKCTpeMyM. Haxok1eHre yCIOBHOTO
KCTpEeMyMa MeToJIoM MHokutenel Jlarpanxka. Hanbosnblliee 1 HauMeHbllee
3Ha4YE€HMsI MHOTOMEPHOM (DYHKIIMH, HETIPEPHIBHON B 3aMKHYTOM 00JIACTH.

Tema 3.6. JIuddepennmanbupie ypaBHEHHS.

[Tonsitue nuddepenmansHOro ypaBHeHus. YactHoe u o01iee peneHus
muddepeHnanbHbpIX ypaBHeHu. [{uddepenimansupie ypaBHEHUS IEPBOTO
nopsiaka. 3agaya Komm. Teopema o cylieCTBOBaHUU U €JUHCTBEHHOCTHU PEIICHUS
g depeHIaTb HOTO YPaBHEHHS. Y PABHEHUS C Pa3ACIAIOIIUMUCS ePEMEHHBIMH.
OnHopoaHble U TuHEHbIe AuddepeHinaibHble ypaBHeHus. Y paBHeHus: bepHyu.
VYpaBHenus B nosHbix auddepennuanax. Juddepennnanbabie ypaBHEHUS BBICITHX
MOPSIJIKOB.

Paznen 4. Teopust BEpOATHOCTEN U 3JIEMEHTHI MATEMATUUECKON CTATUCTUKHU

Tema 4.1. Cnyualinble COOBITHS M UX BEPOSITHOCTD.

[IpeaMeT Teoprn BEPOSITHOCTEN. Y CTAHOBIICHUE 3aKOHOMEPHOCTEN B CITYYAUHBIX
npoueccax. Cnyyaiinbie coObiTHs. CTOXacThyeckuii skcnepuMenT. CoObITHE.
OnemenTtapHbiii ucxo. [IpocTpaHCTBO eMEHTapHBIX UCXO0B. AJredpa cOOBITHIA.
Buapt cobprtuit. Onepanuu Han coobTusiMu. OmnpeaesieHne BepOsSTHOCTH
HACTYTUICHUS COOBITHSI. DOPMYITBI KOMOMHATOPUKY TSI BBIYMCIICHUST BEPOSITHOCTEH.
AKCHOMBI TEOpUHU BEPOATHOCTEH. BEpOATHOCTH MPOTUBOMOJIOKHBIX COOBITHIA,
CYMMBI COOBITUH. Y CITIOBHAS! BEPOSATHOCTh. BEpOATHOCTH MPOU3BEACHHUS.
HezaBucumocts cobObrtuii. opmyna momno# BepositHoctu. Popmyina baiieca.
[TocnenoBaTenbHOCTh HE3ABUCUMBIX OJJHOPOIHBIX UCIbITaHNl. Cxema bepHymu.
dopmyna I[lyaccona. JlokansHast u uHTErpaibHas hopmysel MyaBpa-Jlamnaca.
Tema 4.2. CnydailHble BEJIMYMHBI U MTPOLIECCHI.

Onpenenenue caydaiHbIX BEJIMUMH. [[UCKpPETHBIE U HENPEPBIBHBIE CIIy4allHbIE
BEeNUYMHBIL. ['eHepanbHas COBOKYIMHOCTh U BbIOOpKa. DyHKIIMM pacnpeaeeHus
CIly4alHbIX BEJIMYMH. [[TOTHOCTB pacmpeneneHuss BEpOSATHOCTEW. MOMEHTHI
CIIy4alHbIX BEJIMYUH. MaTeMaTuuecKoe OKUIaHUe CIIy4YalHOU BEJIMYHUHBI U €TI0
cBorcTBa. Menmana u MoJia Ciyd4aliHOM BENUYMHBL. [(ucnepenst ciyyaiiHON
BEJIMYMHBI U CPEIHEKBAAPATUUECKOE OTKIIOHEHUE; X CBOMCTBA. bUHOMHHAIBHOE
pacnpenenenue. Pactipenenenue [lyaccona. HopmanbsHoe pacripenenenue.
MHoromepHsble ciiy4allHbI€ BEJIMYMHbBI. 3aBUCUMbIE U HE3aBUCUMBIE CITyYaliHbIC
BEJIMYUHBI. UHCIOBBIE XapaKTEPUCTUKHN 3aBUCUMBIX CIIYYaWHBIX BEJIMYHUH.
KoBapuanus n xoppensauns. OyHKIMN ciiydaHbIX BEIMYUH. MHOrOMEpHBIE
pacnpenenenus. OyHKIUN OT HOPMAJIBHO PaCIpPEICICHHBIX BETUYHUH.
Pacnipenenenus Cteronenra, [Tupcona — Xu-kBaapar, Cuenexkopa-duiiepa.
[IpenenpHbIE TEOpPEMBI TEOPUU BEPOATHOCTEN. LleHTpanbHas npeaenbHas TeopemMa.
Cay4aitnbie npoueccsl. [Ipumepsl HCIOab30BaHNs BEPOSITHOCTHBIX MOAX0/I0B IPU
pELIEHUH 3KOHOMUKO-YIPAaBIECHYECKUX 3a7a4.

Tema 4.3. DneMeHThI MATEMATUUYECKOU CTATUCTHKHU.
7



PABOYAA NPOrPAMMA ONCLUNNINHBI (MOAOYNA)

[TpenMeTr maTemaTuyeckoil craTUCTUKU. BpiOopouHnsklilt MmeToa. MeToasr oTOOpa.
PenpesentaTuBHOCTH BEIOOPKH. Bapuannonssiii psa. TabnuyHoe npeacraBieHne
BeIOOpKU. ['papuyeckoe npeacranenue BeIOOpKU. [lonuroH, ructorpamma,
KymyiaTa. YucnoBble XapaKTepuCcTUKU BhIOOpKU. Mona u meauana. [loctpoenue
TOYEYHBIX OLEHOK I MapaMeTpOB pacnpeaeseHus. MeTo MOMEHTOB.
Hecmeniennas, cOCToATENbHAS ¥ TOUEYHAs OLIEHKA. DMIIMPHUUECKOE CpeslHee U
sMmnupuueckas aucnepcusi. [loctpoenne nHTEpBaIbHBIX OIICHOK. J[oBepUTENbHBIN
uHTepBai. Ouenka TpedyemMoro oo6beMa BbIOOpKH. OTHOCTOPOHHUE TOBEPUTEIHHBIC
uHTepBanbl. [IpoBepka cratuctuyeckux runores. [Ipumepsl HCob30BaHNsS METOIOB
MaTeMaTHYECKON CTATUCTUKU MPH PEIICHUH YIKOHOMUKO-YIIPABICHUECKUX 3a/1a4.

5.2 Pa3znesnbl/TeMbl IMCHUATIMHBI, UX TPYJA0E€MKOCTb M BUAbI 3aHATHI
O6Las TpyAOEMKOCTb N3yYeHNs ANCUNNINHBI N0 y4ebHoMy naaHy: 3.E. (vacoB) 7(252) .
3auer
®dopmMa 0by4yeHus OuyHasn Bua koHTpons Sk3ameH(32)
3aver
®opmMa 0by4yeHus O4YHO - 3a04Han Bua koHTpons Sk3ameH(32)
dopMa 06yyeHusn 3ao4yHas Bua KOHTpons
. Ounas OuHo-3a04HanA 3aounas
IlopsinkoBbIii HOMep
Ne TeMBI B AynuropHast AynuropHast AynuropHast
ILIL COOTBETCTBHH C (KOHTAKTHas) CPC (KOHTaKTHas) CPC (KOHTAKTHasN) CPC
pasaemnom 5.1 PILJ J | Ip/C JIP J  HOp/C JP B | HCP/ JIP
1. Temal.1 2 4
2. Temal.2 2 4 1 2 12
3. Temal.3 1 2 1 2 12
4. Tema 2.1 1 2 12 1 2 12
5. Tema 2.2 1 2 10 1 2 12
6. Tema3.1 2 2 8 1 2 12
7. Tema 3.2 1 2 10 1 4 14
8. Tema 3.3 2 4 12 2 2 14
9. Tema3.4 4 4 12 2 2 14
10, Tema 3.5 2 6 10 2 2 12
11. Tema 3.6 2 4 10 2 4 12
12; Tema 4.1 2 4 12 2 2 12
13. Tema 4.2 2 4 10 2 2 12
14. Tema 4.3 0 4 12 2 2 14
KoHcynbTaunm
15 (KOHTaKTHas) 0 6 0 0 6 0
16 [IpomexyTouHas 0 0 39 0 0 39
aTTecTarys (4acoB)
BCET'O YACOB I10
JTUCLUILINHE 24 54 0 174 20 36 196




PABOYAA NPOrPAMMA ONCLUNNINHBI (MOAOYNA)

6. TEPEYEHb YYEBHO-METOJMYECKOIO OBECIIEYEHMS JLIsI
CAMOCTOSITEJbHOI PABOTHI OBYUYAIOIINXCS MO
JTUCHUILIAHE (MOJYJIIO)

Paznean 1. JIuneiinas anredpa

Tema 1.1. MaTpuubl 1 OnpeeIUTENH.
Tema 1.2. Cuctembl TMHEUHBIX YPABHEHUI.
Tema 1.3. JIuHeliHbIEC IPOCTPAHCTBA.
Crucok uTepaTypsl 10 pa3aeiy:

1. I'eBopksH I1.C. m np. Beicuiags marematuka Juisi SKOHOMHUCTOB. - M.:
«Oxonomukay, 2010.

2. Kpemep H.II. m nop. Beicmas marematuka i 3KOHOMHUCTOB. — M.:
IOnutu-Jlana, 2014.

3. Illumaues B.C. Bricmias MaremaTvka: Y4eOHMK M TPAKTHKYM IS
OakanaBpos. -M: Unadpa-M, 2018.

4. [Mankun A.C., Hlankun B.A. 3agaun ¢ pelICHUAMHU 1O BBICLIEH
MaTeMaTHKe, TEOPUU BEPOSITHOCTEN, MaTeMaTU4YECKOU CTaTHUCTHKE,
MaTe€MaTU4YeCKOMYy  mporpammupoBanuto. - M.: Jamkos u K, 2015.

http://www.iprbookshop.ru/5103.
3. [[Tabynua M.U. Marematuka. - M.: BUHOM. JlaGoparopus 3HaHuH,
2012. http://www.iprbookshop.ru/6471.

6. PomannukoB A.H., Ternos C.E. Jlunelinas anreOpa m aHaIMTAYECKAS
reOMETpPHSI. - M.: EBpasumckuit OTKPBITBIN UHCTHTYT, 2011.
http://www.iprbookshop.ru/10889.

7.  I'pec IL.B. Marematuka ans rymanutapueB. OOmuil kypc: yueoO.
nocobue a1 By30B. - M.: Jloroc, 2009.

8. woxenkoBa JIL.U., TtoxxkenkoBa O.10., Muxanun I'.A. [Ipaktukym no
Bhiciield Marematuke. Yacte 1. - M.: BUUHOM. JlaGopatopusi 3uanmii, 2012.

http://www.iprbookshop.ru/6524.
Bonpocwi ona camonpoeepku:
1. IloHsiTue MaTpuLbl, ONPENETUTEIST MATPULIBI BTOPOTO, TPETHETO U BBICIINX
MOPSIAKOB.
2. IlpaBuna BbIUUCICHUS ONPEICIUTENEH.
3. Omnepaiuy HaJ MaTPULIAMHU.
4. DneMeHTapHbIe MTPeoOpa3oBaHus CTPOK MaTpuilbl. [IpuBeaeHne MaTpuIlbl K
CTyIIEHYaTOMy BUAY U BUay ['aycca.
Panr matpunpr.
OOparHast MaTpuIia: CBOMCTBA, CITOCOOBI TOCTPOCHMUS.
7. COBMECTHOCTb U ONPEICICHHOCTh CHCTEMbI JIMHEHHBIX anredpanyecKuit
ypaBHeHuii. Teopema Kponekepa-Kanennu.
8. Pemenue cucTeM JIMHEWMHBIX alreOpandecKuil ypaBHEHHH C IOMOIIBIO
oOpaTHoi1 maTpulibl ¥ npasuia Kpamepa.
9. Pemenue cuctem JIMHEHHBIX alreOpandeckuil ypaBHeHU MeTooM ["aycca.
10. JIuneiiHass OJHOpOAHAs CHUCTEMa alreOpanyecKux YypaBHEHUU, ee
dbyHIaMeHTalIbHAs CUCTeMa pEelIeHUH.

AN

9



PABOYAA NPOrPAMMA ONCLUNNINHBI (MOAOYNA)

11. CBsA3p pelIeHHI JIMHEWHBIX OJHOPOJHBIX M HEOJHOPOIHBIX CHCTEM
YPaBHCHUU.

12. JIuneiinpie npocTpaHcTBa. JIMHEHHasT 3aBUCUMOCTb U HE3aBUCHUMOCTH
BEKTOpOB. ba3nc m pasmepHoCTh mpoctpaHcTBa. KoopamHaTel BEKTOpa B
3aaHHOM Oasuce.

13. JIuneiinbie onepanuu HajJ BEKTOPaAMHU.

14. CkangapHoe npoU3BEACHHUE ABYX BEKTOPOB U €TI0 CBOMCTBA.

15. BekTopHOE MpOU3BEAEHUE ABYX BEKTOPOB, €r0 CBOMCTBA.

16. CMel1aHHOE MPOU3BEJEHUE TPEX BEKTOPOB U €T0 CBOMCTBA.

1'7. B3auMHOE pacnosoKEHHE BEKTOPOB.

3aoanus ons camocmosmenvHou pabomol.
1 20 34
1. daHbl MaTpuIIbl A= 10 3 u B=| 1 0| .Hahmu
-2 5
a)marpuny A—3B" | 6)marpuuy A- B
2. Pemuth cucremy metogoM Kpamepa u ¢ momorisio 00paTHONH MaTpPHULIBI.

x+y+z=1
2x+2y+z=1
x+3y+2z=3

3. PewmmuTh cUCTEMY ypaBHEHUM.
2x—y—z=-3
x+y—-8z=33
y—=5z=23

4. Ha ocHoBe MOACIN MEKOTPACIEBOTO OajaHca HAaWTH BaJIOBBIM BBIITYCK

200 o
MPOAYKIMU JJIs1 KOHEYHOT O ciipoca C = (3()0} Y TEXHOJIOTUYECKON MATPHIIbI

(0,125 0,4j
A= .
0,25 0,3
5. Ilpennpusitue okasbiBaeT 2 BUAA YCIYr W UCIOJB3YET Uil ATOro 3 BHIA
pECypcoB B OrpaHMYEHHBIX KOJMYECTBaxX. l-ii pecypc uMmeercs B
konuuectBe 50 enumuui, 2-H pecypc B koiuuectBe 200 emunun v 3-i
pecypc B konmuectBe 160 equnui. Jjist okazanust ogHo# yciayru 1-ro Buga
Tpebyetcs S en. 1-ro pecypcea, 20 en. 2-ro pecypca u 32 exn. 3-ro pecypcea, a
JUIsl OKa3aHMsl OHOM yciyru 2-ro Buaa — 10 ex. 1-ro pecypcea, 5 en. 2-ro
pecypca u 8 exn. 3-ro pecypca. Onpenenure, CyleCTBYET JIM TaKOW IIaH
OKa3aHMs yCIyr, MpU KOTOPOM OYIyT U3pAcXOAOBaHbl BCE MMEIOUIMECS Ha
OPEANPUATAU PECYPCHI.
Paznen 2. AHaIMTHYeCKAsl TeOMETPHUs
Tema 2.1. AHanuTH4YECKasi TEOMETPHUS Ha TIJIOCKOCTH.
Tema 2.2. AHaIUTHYECKAsI TEOMETPHUS B TPOCTPAHCTRBE.
Cnucok JuTepaTypsl 10 pa3zeny:

10



PABOYAA NPOrPAMMA ONCLUNNINHBI (MOAOYNA)

1. Teopksan II.C. u np. Belcmias matemaTuka JJjii SKOHOMHMCTOB. - M.:
«9KxoHOMHKay, 2010.

2. Kpemep H.II. u gp. Beiciias mateMatuka ajisi SKOHOMHUCTOB. — M.:
IOnuTu-/lana, 2014.

3. Ilunayer B.C. Bricmiag marematuka: y4eOHUK M MPAKTUKYM JJIs
OakanaBpos. -M: Uudpa-M, 2018.

4. IMankun A.C., lankun B.A. 3agauum ¢ penieHUsIMU 1O BBICIICH
MaTeMaTUKE, TEOPUH  BEPOATHOCTEM, MATEMATHUYECKOM  CTATUCTHKE,
MaTreMaTH4ecKoMy nporpammupoBanuto. - M.: JlamkoB u K, 2015.
http://www.iprbookshop.ru/5103.

5. Iabynun M.U. Marematuka. - M.: BUHOM. JlaGopaTopusi 3HaHMiA,
2012. http://www.iprbookshop.ru/6471.

6. PomannukoB A.H., Temnos C.E. Jlunelinas anrebpa M aHaauTHuYeCKas
reometpusi. - M.: EBpasuiiCkuii  OTKpBITBIK  HMHCTUTYT, 2011.
http://www.iprbookshop.ru/10889.

7. I'pec I1.B. Marematuka s rymanuTapueB. O0mmit Kypce: y4ueb. nmocooue
1151 By30B. - M.: Jloroc, 2009.

8. roxkenkosa JI.LU., TroxxenkoBa O.FO., Muxanun I'.A. IIpakTukym 1o
Bbiciiel matemaruke. Yacte 1. - M.: BUHOM. JlaGopaTopus 3uaHuii, 2012.
http://www.iprbookshop.ru/6524.

Bonpocwt ona camonpoeepku:

1. PaznuuHble BUIIBI ypaBHEHHUS IPSMOM Ha TUIOCKOCTH.

2. KpuBble BTOpOro nopsijika, ux KaHOHHUYECKUE YPaBHECHHUS.

3. VYpaBHEHHE IIOCKOCTH.
4
5

YpaBHEeHUE NIPSAMON B IPOCTPAHCTBE.
B3anMHoOe pacnosnoxeHue NpsMoi U MIOCKOCTH.
3aoanus ons camocmosmenvHol pabomol.
I. B tpeyronbauke ABC HaiiTu TOuky mnepecedueHuss ctopoHbl AC ¢
BBICOTOM, ONYILIEHHOM W3 BepuiMHbI B. 3amanue BBINOIHUTH rpadUyuecKku U
anamutuuecku. A(6;-2); B(8;1) u C(5;-3).
2. Hammcate ypaBHEHHE IUIOCKOCTH, IPOXOJAIIECH dYepe3 TOuKy A
nepneHauKkysapHo Bektopy AB, rne A(1;3;-2); B(3;5;0).
3. Hamwucate kaHoHuueckoe ypaBHeHus mpsmoid DE, rae D(2;3;-4);
E(1;6:4).
4. Hanucate ypaBHEHME INIOCKOCTH, NPOXOASIIEN YEPE3 TPU TOUKHU:
M,(1;2;3), M,(3:0;1) m M,(1;-2;-3).

Pasznen 3. MaremaTu4eckuii aHAIM3
Tewma 3.1. Hucnossle nocienoBaTenbHOCTH. [Ipeaerbl 1 ux cBOMCTBA.
Tema 3.2. @yHkuumu oaHoW nepemeHHoul. [lpegen W HenmpepbIBHOCTH
(GyHKIUH.
Tema 3.3. luddepennmanbHoe ncunucieHne GyHKIUN OJTHON TepEMEHHOM.
Tema 3.4. HNHurterpanbHOe ucuuciaeHue GyHKIUN OJHON TEpEMEHHOM.
Tema 3.5. [duddepeHunanbHoe U HHTETPAIbHOEC HUCUUCICHHE (YHKIUN
MHOTHX

11



PABOYAA NPOrPAMMA ONCLUNNINHBI (MOAOYNA)

MePEMEHHBIX.

Tema 3.6. JluddepenipanbHbie ypaBHCHHUS.

Cnucok numepamypbl no pazoeny:

1. TeBopksan II.C. u ap. Beiciias maTremaTuka mJisi S5KOHOMHUCTOB. - M.:

«9KxoHOMHKay, 2010.

2. Kpemep H.II. u ap. Beicmias mateMatuka ajisi SKOHOMHUCTOB. — M.:

FOnuTu-/lana, 2014.

3. lumaues B.C. Bpicmias MaremMaTuka: y4eOHUK M TMPAKTUKYM JUIS

6akanaBpos. -M: Uudpa-M, 2018.

4. IMankun A.C., Ilankun B.A. 3agaum ¢ pewmieHusMH IO BbICIIEH

MaTeMaTUKE, TEOPUHU  BEPOATHOCTEM, MATEMATUYECKOM  CTATUCTHKE,

MaTreMaTH4ecKkoMy nporpammupoBanuto. - M.: JlamkoB u K, 2015.

http://www.iprbookshop.ru/5103.

5. Ila6ynun M.U. Maremaruka. - M.: BUHOM. JlaGoparopus 3HaHuUi,

2012. http://www.iprbookshop.ru/6471.

6. Tep-Kpukopos A.M., lllabynnn M.U. Kypc MmaremaTudeckoro aHanusa.

- M.: BMHOM. JlaGopatopust 3HAHUM, 2013.

http://www.iprbookshop.ru/6508.

7. TIpec IIL.LB. Marematuka 1 rymanutapueB. OOmmi kypc: yueo.

nocobue aiis By30B. - M.: Jloroc, 2009.

8. HroxkenkoBa JL.U., TioxkenkoBa O.1O., Muxanun I'.A. Ilpaktukym mo

BeIciieil Maremaruke. Yacts 1. - M.: BUHOM. JlaGopatopust 3uanwmii, 2012.

http://www.iprbookshop.ru/6524.

9. woxenkoBa JL.U., HroxkenkoBa O.}0., Muxamuu I'.A. Tlpaktukym 1o

BeIcIIei Maremaruke. Yacts 2. - M.: BUHOM. JlaGopatopust 3uanwmii, 2012.

http://www.iprbookshop.ru/6523.

Bonpocwt ona camonposepku:

1. TlocnenoBatenbHOCTb. [Ipeaen yncioBo Mocie0BaTeIbHOCTH.

2. ®yukiusa. CrocoObl 3a1aHus QYHKITUH.

3. lIlpenen ¢pynkuuu B Touke. OgHocTopoHHue npenensl. [Ipeaen pynkiuu
Ha OECKOHEYHOCTH.

4. HenpepbiBHOCT,  GyHKUMU. Touku paspeiBa (QYHKIMM UM HX

KJ1IaccuuKaIus.

[TpousBogHas GyHKIMH: ONpeneIeHrEe, TEOMETPUYECKUNA CMBICT.

[IpaBuiia BBIUUCIICHHS] TPOU3BOTHOM.

[TpousBoaHAas CIIOKHOU (PYHKITUH.

[Ipon3BoiHBIE BBICIIUX MOPSIKOB.

HuddepeHunpyemMocThb (byHKIIH. Teopemsbl 0 CBA3U

mudpepeHIUpyeMOCTH ¢ HEMPEPHIBHOCTBIO W C  CYIIECTBOBAHHUEM

MIPOU3BOJHOM.

10. Huddepenman GyHKIIMNA U €T0 TEOMETPUUECKUN CMBIC]T.

11. IlpousBoanbie U auddepeHuaIbl BHICIINX MOPSAKOB.

12. PackpeiTie HEeonpeaeleHHOCTel (paBuiio Jlonurarns).

13. AcumnToThsl rpaduka GyHKIUH.

14. JloctaTouHble YCIOBUS MOHOTOHHOCTH (DYHKIIUU.
12

i N



PABOYAA NPOrPAMMA ONCLUNNINHBI (MOAOYNA)

15.
16.

17.
18.

19.
20.
21.

22.

23.
24.
25.
26.

217.
28.

JlocTaTouHBIE YCIOBUS IKCTPEMYMOB (DYHKIIHH.

JlocTaTouHbI€ YCJIOBHUS BBIMYKJIOCTH, BOTHYTOCTH, TOYKH Tieperuda
rpaduka GyHKIIUH.

Oobmas cxema uccienoBanusi QyHKIIMHA U TIOCTpOEHUE Tpaduka.
[MonsiTust mepBoOOpa3HOW (PYHKIMHM W HEOMPEIEICHHOTO WHTETpaa.
OCHOBHBIE CBOWMCTBA HEOMPEACIEHHOTO0 UHTErpana. Tabauia OCHOBHBIX
HEOTpeIeICHHBIX HHTETPAJIOB.

3aMeHa epeMeHHOH B HEOIpeIeJICHHOM HHTerpalie.

MeToa UHTETPUPOBAHUS 110 YACTSAM.

[lonsiTue  ompenenenHoro  uHrterpana.  OCHOBHbIE — CBOMCTBa
omnpezaeneHHoro uHTerpana. ®opmyna Herotona-Jlel6uuma. 3amena
NIEPEMEHHOI B OMPEICTICHHOM HHTETpalie.

WuTerpupoBanue 1Mo  YacTAM B ONPEICICHHOM  HHTETpale.
HecoOcTBeHHBIC HHTETPAIIBI.

[TonsiTe GyHKIIMKM MHOTHX MTEPEMECHHBIX.

YacTtHble mpon3BoAHbIC. YacTHBIE MPOU3BOIHBIEC BBHICIINX TOPSAKOB.
Teopema o paBeHCTBE CMEIIAHHBIX TPOU3BOIHBIX.

Huddepennupyembie QyHKIMM MHOTHX mnepeMeHHbIX. Juddepeniman
(GYHKIIMM MHOTHX TIEPEMEHHBIX.

[TpaBuina quddepennrpoanns GyHKIMI MHOTUX TIEPEMEHHBIX.
DKCcTpeMyMbl GYHKITUA MHOTHX TTEPEMEHHBIX.

30.OKOHOMUYECKOE NPUITI0KEHHE YACTHBIX TPOU3BOIHBIX.

31. Iudbdepennmansubie ypaBHeHus. OOIHE TOHITHS.

32. IudbdepennnansHoe ypaBHEHHE MTEPBOTO Mopsiaka. 3agadya Kommn.

33. Iudbdepennnansubie ypaBHSHHS C PA3ISISIONUMUCS TEPEMEHHBIMHU.

34. Ognopoaubie nuddepeHnranTbHbIe YPAaBHCHHUS.

35. luddepennmanbHbie ypaBHEHHUS B MOJHBIX AuddepeHianax.

36. JIuneiinbie muddepeHIanbHbIe YpaBHEHHSI IEPBOTO MOPSIIKA.

37. Iuddepennnanpaple ypaBHEHUS, TOMYCKAIOIINE MOHKEHNE TIOPSIKA.

38. JIunetinbie nuddepeHIranbHbIe YPaBHEHUS BBICIIHX TOPSIKOB.
39.Ilpumenenne nudhepeHInaTbHBIX YPaBHEHUH B SKOHOMHUKE U YIIPABICHUH.

3aoanus ons camocmosmenvHol pabomol.
1. BbIUHCIUTH NPEIEIIBL:

a) lim ; 0 lim

2.

(n=2)-(n—4)-(n-6)

x> =3x+2 Nx+4-2
X

: B) [im

2
P n e AxT+5 50

Hcnonb3ys 1-ii u 2-ii 3aMedaTenbHble Npeaesbl, HAUTU IPeIebl:

. sindx+3x’ o (4ex)”
DM 6 (4

x—0 5 X—>© 5 - X

3. Jng ¢ynkummu y= f(x) HalTH TOYKM pa3phiBa, €CIM OHU CYIIECTBYIOT.

Hatb nx kinaccudukanuto. Caenarb 3cku3 rpaduka GyHKIUU.

13



PABOYAA NPOrPAMMA ONCLUNNINHBI (MOAOYNA)

3, x<0,
y=4qsinx, O0<x<r,

0, x=>m.

+4/x+1.

. o 1
4. B Touke x=3 HaWTH 3HAUYCHUE MTPOU3BOAHON (PYHKITUH y = -
x —

5. Haittu mpousBoHbIe (hyHKIUII:

3 _ \cosx
a) V= log,” (1g3x), 6) V= (1+€ x) .
" _ .2 x?
6. Beraucnute Y (O), ecmu Y= €
7. PacKpbITh HEOIPEAEIEHHOCTD, UCIIOJB3Ys PpaBuiIo JlonuTass:
sin 5x + 4x? z_ arctgx
lim AT e o2
a) x—0 2x . 0) M o B) e sy

8. Haiftu acuMntoTsl rpaduka QyHKIUH

x’+5
fx)=

x-3
9. Haiitu Touku nepernba, MpOMEKYTKU BBIMYKJIOCTH M BOTHYTOCTH rpaduka
byHKIIMU

2x°

S =1
+X

10. Halitu HEONIPEAEIEHHBIE UHTETPAJIBI:
3x+1 d
[(4x? +3x+11)dx ‘[x(x—l) *

1'1. Beruncnuts onpeaeacHHbIe HHTETPabl:

P

37/2 4
j cosfdx | dx
0 3 01+\/;

b

12. HaifTu yacTHbIe NPOU3BOAHBIE EPBOTO MOPSAKA PYHKIIUH
z=x?+2x+y* -3

B TOUKe M ,(-12).

13. Haittu nonnbeii quddepennnan GyHKumu

z= arctg(xy) - \/x3 + y3 .

14. Haiftu rpaguenT QyHKIUH

z= 1n(2x4 + 4y2) B TOUKE M (4;-2).
15. Haiitu skcTpeMyMbl (DYHKIIMU IBYX IEPEMEHHBIX:

z=x*—xy+y? +9x—6y+20.
16. HaliTn ycioBHBIC SKCTPEMYMBbI (DYHKITUN
14



PABOYAA NPOrPAMMA ONCLUNNINHBI (MOAOYNA)

z=4y? —10x*, ecmd  S5x+ y=16.
17. TlpennpusiTie OCYHIECTBISET 3aKyNKy aBTOOYyCOB IBYX THMOB A u B B
KonuuectBe He Oosee 30 MamMH, KOTOpPHIE JIOJDKHBI  OOECHEYUTh
OJHOBpEeMEHHYI0 TMepeBo3ky He wmeHee 1000 maccaxkupoB. CTOUMOCTH
aBroOyca tuma A 1200 TteIic. pyO., a aBTOoOyca Tuma B 1300 ThIC. pYO.
KonuuecTBo maccaxupoB, KOTOPOE MOKET Pa3MECTUTHCS B OJHOM aBTOOycCe
tina A u B, paBHo 100 u 120, coorBeTrcTBeHHO. CKOIBKO HAAO 3aKYNHUTh
aBTOOYCOB KaXKJIOTO TUIA, YTOOBl MUHUMU3UPOBATH PACX0IbI?
18. Omnpenenutre pa3Mepbl KOHCEPBHOM OaHKM HUIMHAPUYECKON (DOpMBEI,
M3TOTOBJICHHOW W3 MHUHMMAJbHO BO3MOXHOI'O KOJMYECTBA Marepualia, €ciu
o0beM OaHKU JOJKEH ObITh paBeH 1 . ToNIIMHY CTEHOK, JHA M KPBIIIKU
OaHK{ HE YYUTHIBATb.
19. Pemmuts 3amauy Komm: 2xyy' = y° -1, y(1) = 2.
20. Pemiuth ypaBHEHUSA:
=0 =01
2xpy" = () ~1.

Paznen 4. Teopusi BeposITHOCTE M 3JIeMEHTbl MaTeMATHYeCKOM

CTATHCTHKU

Tema 4.1. Cnyualinple COOBITHS U UX BEPOSITHOCTD.

Tema 4.2. CnydaiiHble BEJIMYMHBI U TTPOLIECCHI.

Tema 4.3. DnemMeHTbl MaTEMATHYECKON CTaTUCTHKH.

Cnucok aumepamypbl no pazoeny:

I. TeBopksn II.C., Iloremxun A.B., DOiiceimonr WN.M. Teopus

BEPOSITHOCTEW W MaTeMaTH4EeCKas CTaTUCTHUKA. - M.: « 9koHOMUKay, 2012.

2. Kpemep H.II. Teopus BepOATHOCTEM M MATEMATHYECKAash CTATHUCTHUKA.

VYueOnuk. -M.: FOnutu-/lana, 2012.

3. Ilunayes B.C. Bpicmias martemaTuka: Y4eOHUK M HIPAKTUKYM IS

0akanaBpoB. -M: Uudpa-M, 2018.

4. IMankun A.C., lankma B.A. 3agaum ¢ pemieHWsIMH TO BBICIIEH

MaTeMaTHUKE, TEOPUU  BEPOATHOCTEM, MaTEMaTUYECKON  CTaTUCTHUKE,

MaTeMaTU4eCKOMYy TmporpammupoBanuto. - M.: JlamkoB u K, 2015.

http://www.iprbookshop.ru/5103.

5. Ila6yaun M.U. Maremaruka. - M.: BMUHOM. JlaGopaTopusi 3HaHUH,

2012. http://www.iprbookshop.ru/6471.

6. Konemaes B.A., Kamuuuna B.H. Teopuss BepoATHocTEeld W

MaTe€MaTu4ecKas  CTaTHUCTHKA. - M. IOHUTHU-JIAHA, 2012.

http://www.iprbookshop.ru/8599.

7.  HroxenkoBa JL.U., HroxenkoBa O.I0., Muxanun ['.A. I[Ipaktukym no

BeIcIIeH MatemaTuke. Yacts 2. - M.: BUHOM. Jlabopatopus 3nanuii, 2012.

http://www.iprbookshop.ru/6523.

8. I'mypman B.E. Teopus BepOSTHOCTEM M MaTeMaTU4YECKas CTAaTUCTHKA.

Vu. nocobue ms cTy . By3os. - M.: FOPAIT, 2010.

Bonpocwt ona camonpoegepku:
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DJIeMEeHThl KOMOMHATOPUKH.

Crny4daitabie cOOBITHS, UX KJIaccuduKaius. Anredpa COObITHH.
Kitaccuueckoe 1 cTaTUCTHYECKOE ONPEIEIICHHS] BEPOSITHOCTH.

Teopemsl CII0XKEHUS U YMHOKEHHS BEPOSTHOCTEN.

dopmyra moHOM BeposiTHOCTH U opmyia baiieca.

[ToBTopHbIe UcnbiTanuss. Dopmyna beprysu.

JlokanbHbIe U HHTETpANIBHBIE TeOpeMbl Jlatutaca. ®opmyna Ilyaccona.
Cny4daiiHble BETMYUHBI, UX KJaccU]UKaius.

CBONMCTBa U YMCJIOBBIE XAPAKTEPUCTUKHU JUCKPETHBIX U HEMPEPBIBHBIX
CIIy4alHBIX BEJINYMH.

10. Hekoropele  pacnpencieHHsi  BEPOATHOCTEH  JHCKPETHBIX W
HETIPEPHIBHBIX CIIYYalHbBIX BEJTUYUH.

11. 3agaun martemaTuueckol cratucTuku. BpiOopka. ['eHepanbHas u
BBIOOpOUYHAs COBOKYMHOCTH. CTaTUCTUYECKAsI BEPOSITHOCTbD.

12. Cratuctudyeckoe  pacnpeneneHue  BbiOopku.  [lonuron  wacTtor.
['ucrorpamma.

13. CrarucTuyeckue OLIEHKH MapaMeTPOB PaCIPEICICHHUS.

14. IloHsATHE CTATUCTUYECKON TUIIOTE3BI.

15. Cxema npoBepKH THIOTE3BI.

16. DOnementsl  Teopunm  Koppemsauud.  MccnenoBaHue — Cily4alHBIX
3aBUCHUMOCTEN Mexay BenuunHamu. KodapduimeHT koppensuuu U ero
CBONCTBA.

17. Tlomstme O makerax MPUKIAJHBIX MOPOrPaMM  MHOTOMEPHOIO
CTaTUCTUYECKOTO aHAJIN3A.

WX RO =

3aoanus ons camocmosamenvHou pabomol:

1. Bec MemKkoB ¢ caxapoM TpeAcTaBiIsieT co0OW  HOPMAaJIbHO
pacrpeieIeHHYI0 CIIy4alHYI0 BEJIMUYMHY C MAaTEMaTUYECKUM OXKUJIAHHEM
20 xr W cpeaHEKBaapaTH4YeCcKuM OTkjIoHeHueM 0.5 kr. Omnpenenutsb
BEPOSITHOCTH TOTO, YTO CJIyYaiHO BBIOPAHHBIA 11 KOHTPOJS MEIIOK
Oynetr BecuTh He MeHee 19.8 kr. C kakoil BeposSTHOCTHIO maptus u3 10
MeIKoB OyaeT Becuth He Ooiiee 200 Kkr?

2. ExxengHeBHBINM CIIpoC Ha XJieO B OpraHM3alMi OOIICCTBEHHOTO MHUTaHUS
3a/1aeTCsl paclpe/ie]ieHueM BEpOsITHOCTEH, YKa3aHHBIM B TaOnulle; HpH
3TOM ofuH OartoH xJyieba npuobpertaerca nmo 30 py6., a npogaercs no 40
py0. Ecnu oH He peanu3oBaH B TOT K€ JIEHb, TO K KOHILY JHSI €r0 MOXHO
npoaaTh TOJAbKO 3a 15 py0. Benuunna 3amaca xieba MOXET NPUHUMATH
OIHO W3 BO3MOXHBIX 3HAYEHUU CIPOCa, KOTOpPHIE yKa3aHbl B TalJuIle.
CxoybK0 6aTOHOB XJie0a CIEeayeT 3aKa3bIBaTh €KEJTHEBHO?

Cripoc (n) 150 200 250 300

BepositHoCTh (P(71)) 0.3 0.4 0.2 0.1

3. B rocrununy nocrynuio 30 HOBBIX TENEBU30POB, CPEIU KOTOPHIX 5
UMEIOT CKpbIThIe nedekThl. Haynauy otOupaercs oaun teneuzop. Kakosa
BEPOSITHOCTH TOT'O, YTO OH HE UMEET CKPBITHIX Je(EKTOB?
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4. U3 maptum, conepxamieit 10 mznenuii, cpeau KOTOpbhix 3 OpaKOBaHHBIX,

Hayjady W3BJIEKaloT 3 u3nenus. HallTu BEpOSATHOCTH TOrO, YTO POBHO
OJIHO U3 HUX OpaKOBaHHOE.

. Ans  curHanuzanuu 00 aBapuM  yCTAaHOBJIGHBI JIBA HE3aBHCHMO
paboTaIMX CUTHAIM3aTOpa. BeposTHOCT, TOTO, 4YTO MpU aBapuu
curHaiauzatop cpaboraer, paBHa 0,99 mist neporo curranuzaropa u 0,95
st BToporo. HaiiTu BeposiTHOCTH TOro, YTO MpU aBapuud cpadboTaer
TOJBKO OJMH CUTHAIU3ATOP.

. HuckpeTHas ciywaliHas BeluuMHa X 3aJlaHa PSAJOM paclpeieicHusl.

Haiitu:

1) byukuuio pacnpeneiaeHus F(X) u e€ rpaduk;
2) MaTeMaTU4eCcKOe oxunarne M [x ];

3) nucnepcuto Dlx ]
X 1 3 4 7 8
P 0,1 0,2 0,25 0,3 0,15

7. 3amaHa HempepbIBHAs CllydaiiHas BelWYMHAa X C MOMOIIBIO TJIOTHOCTH
a;b]

pacrpe/ieiieHus] BEPOATHOCTEH ! (x), COCpEIOTOUCHHAs Ha OTPE3Ke [

0;x<0
Flx)=43x* —2x+1;0<x <1
0;x>1.

F(X) u ee rpaduk.
Mlx]

a) Haittu ¢pyHkuio pacnpeneneHus

0) Haiitu maTemaTrueckoe OXXujaaHue

B) Haiitu nucnepcuto Dlx ]

a+b3b—a}

r) HaiiTu BeposiTHOCTD MoOMaaHus B UHTEPBAI ( 2 2

8. Jlana BrIOOpKa 00beMOM 1 =30

------------------------------------------------------------------------------------------------------------

____________________________________________________________________________________________________________

———————————————————————————————————————————————————————————————————————————————————————————————————————————————

a) HaliTu craTucTH4eCKUM psii U MOCTPOUTH MOJIUTOH YacCTOT.

0) CocTaBuTh MHTEPBAIBHBIA CTATUCTUYECKUM psijl, B3sB 7-10 nHTEpBaNoOB, U

MOCTPOUTH THCTOTPAMMY YacCTOT.

17
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B | w p e

B) Hailitu maremarnueckoe oxxkujpaHue *> BBIOOPOYHYIO IHUCIIEPCHUIO D,

2
UCIPABJICHHYIO BBIOOPOUYHYIO JHCIEPCHUI0 S >  BBIOOPOYHOE CpeaHee

KBAaJpAaTHYECKOE OTKIOHEHHE ©¢, HCHOPABICHHOE CpPEIHEEC KBAaApPATHUECKOE

OTKJIOHEHHUE S.
9. Menemxepy 1o 0€30MACHOCTH KJIMEHTOB HEOOXOAMMO MPOAHAIU3UPOBATH
ypoBeHb ee obecnieueHus. 3BeCTHO, YTO B CpETHEM KaxJble YEThIPE roja C
KJIIMEHTAaMU TPOUCXOASAT 2 CephE3HBIX HECUACTHBIX ciiydas. Kakum Oyner
3aKOH pachpellefieHus] 4Yuclia HECUACTHBIX CIIy4aeB 3a YKa3aHHBIM
IPOMEXKYTOK BpPEMEHHU, M KaK BBITISAUT ero rpadux? KakoBbel uncioBbIC
XapaKTEpUCTUKU ATOro pacmnpeaenenus? Kakoi Bujmg umeer GyHKIMS
pacmpenesieHus Yucia HECHYAaCTHBIX ClydaeB 3a uyeTblpe roma? Uemy paBHa
BEPOSITHOCTH TOTO, YTO 3a YETHIPE rojia ¢ KIMEHTaMU NPOU30UIET MeHee 3-X
HECYACTHBIX CITy4aeB?
10. TTo BeIGOpKE 0OBeMa =9 u3BIECUEHHON M3 HOPMAIBLHON TeHEPAIBbHOM
COBOKYIIHOCTH C M3BECTHBIM CPEIHUM KBaJPAaTHYECKUM OTKIOHEHHEM O =4,

x=16,5 [Ipu ypoBHe 3Hauumoctu 0,05
H,:M(X)=15

HalijleHa BBIOOPOYHAS CPEIHSSA

IIPOBEPUTH HYJIEBYIO THIIOTE3Y IpU  KOHKYPHUPYIOLIEH

rumorese F i M(X)>15
11. ITo nByM BBIOOpKaM, 00BEMBbI KOTOPHIX N=10 1 m=8, W3BICUECHHBIX W3
HOPMAJIbHBIX T€HEPATBHBIX COBOKYITHOCTEH, HalJIeHbl BHIOOPOYHBIE CPEIHUE

=27 , S, = 32 Tpu
H, :M(X)=M(Y)
D(x)=D(r),

_ - 2
(¥=142.3 y y=145.3Y y ycnpasnennsie gucnepennu (S x

a =0,01

YpOBHE 3HAYMMOCTHU IIPOBEPUTDH HYJIEBYIO THIIOTE3Y

NP KOHKYPUPYIOIIEH TUIIOTE3E H,:M(x)=M(Y ), CUHUTas, 4TO
12. TlocTpoiiTe nuarpaMMy pacCE€MBaHUs IJIs1 JIBYMEPHOW COBOKYIHOCTHU
JAHHBIX O KOJWYECTBE KOHTAKTOB MEHEIKEPOB IO MPOJaakaM TOCTHHUYHBIX
ycayr u oObeMax WX NpoJax, MpeACTaBIeHHOW B Tabnuie. BrisicHute,
CYLIECTBYET JIM MEXK/1y YKa3aHHBIMH BEJIMYMHAMU B3aUMOCBS3b.

NMeHemxep HoHTauTel |Obbem npogam

Crpunoe A.A. 140 126200
Beroukuid 6.1, 220 182510
PagkuH J1.A. 160 141770
ArywrkmH P, 170 138280

OCHOBHAA 1 JOINIOJIHUTEJIBHASA YYEBHASA IUTEPATYPA

OcHOBHas JUTEpaTypa

banaun, K. B. Beiciias maremaruka : yueOHuk : [16+] / K. B. banaun, B. H. banuieikos,
A. B. Pykocyes ; nog o6m1. pea. K. B. banauna. — 3-e uzz., crep. — Mocksa : ®JIMHTA,
2021.—360 c. : Tabmx., rpad., cxeM. — Pexxum nocTyma: mo nmoamucke. —
URL:https://biblioclub.ru/index.php?page=book&id=79497 . — bubnuorp. B k1. — ISBN
978-5-9765-0299-4. — TekcT : 3JIEKTPOHHBIN.

banaun, K. B. Kpartkuii kypc Boiciieit maTeMaTuku : yueoHuk / K. B. banaus,
E. JI. Makpunenko, A. B. Pykocyes ; nox oom. pea. K. B. bannuna. — 5-e uzn. — Mocksa :
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JamxkoB u K°, 2021. — 510 c. : uin., Tabn., rpad. — (YaeOHble n3ganus 11 6aKaaaBpoB). —
Pexxum nocTyma: 1o noamnucke. —

URL: https://biblioclub.ru/index.php?page=book&id=684195 . — bubauorp. B ka. — ISBN
978-5-394-04146-4. — TekcT : 3IEKTPOHHBIMH.

Briciias MmaTeMaTuka 1jisi 5KOHOMHUCTOB [ DJIEKTPOHHBINA pecypc]: yueOHUK JIJIsl CTYICHTOB
BY30B, 00Yy4aroIUXCs M0 SKOHOMHUeCcKuM crneruanbaoctsv/ H.II. Kpemep [u np.].—
OnekTpoH. TekcToBble nanHbie.— M.: JOHUTU-JIAHA, 2015.— 481 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/52071.— 3bC «IPRbooks»

Tyran6aes, A. A. Beicias matemaTuka: GyHKIIMM MHOTHX IIEPEMEHHBIX, IBOWHBIE U
TPOWHBIC UHTErpaNbl : yaeOHukK : [16+] / A. A. Tyran6aeB ; MoCKOBCKUiT roCyIapCTBEHHBIH
yHuBepcuteT uM. M. B. JlomonocBa. — Mocksa : @®JIMHTA, 2019. — 228 c. : wi1. — Pexxum
nocrymna: mo noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=611208 . —
ISBN 978-5-9765-4180-1. — TeKCT : 371€KTPOHHBIN.

[Hankun, A.C. 3agauu ¢ penIeHUsIMH 110 BbICIIEH MaTeMaTUKe, TEOPUHU BEPOSTHOCTEH,
MaTeMaTUYeCKOl CTaTUCTUKE, MAaTeMaTUYECKOMY MTPOrPaMMHUPOBAHHUIO : yueOHOe rmocodue /
A.C. llankun, B.A. lllankun. — 9-e u3a., crep. — Mocksa : lamkos u K°, 2020. —432 c. :
ni. — (YdaeOHble n3ganus i 6akanaBpoB). — Pexxum goctyna: mo momnucke. —

URL: http://biblioclub.ru/index.php?page=book&id=573151 . — bubnuorp.: c. 428. — ISBN
978-5-394-03710-8. — TekcCT : 3JI€KTPOHHBIN.

JlonoJiHUTeIbHASA JTUTEpaTypa

. BeIcmias maremaruka Jijisi 5JKOHOMHUCTOB : y4e0. mocodue s cTya. SkoH. By3os / H.III.

Kpemep [u ap.] ; mox pen. H.III. Kpemepa. - M. : FOHUTH, 1997. - 439 c.

MaremaTrka B 5KOHOMHKE : y4e0.-[IPaKT. MocoOue Mo MaTeMaTHIeCKOMY aHaIHu3y / aBT.-
coct.: B.W. 3a6eiiBopota, O.I'. 3aBbsuio; YpCOU ATuCO, Kad. Boicieii MaTeMaTukH. -
Yenabunck, 2007. - 184 c.

. Marematuka B 5koHOMHKE. OCHOBBI JTMHEHHOMN aJIreOpbl, BEKTOPHOM ajireOpsl 1

AHAJTMTUYIECKON TeoMeTpHH : yueb. mocoodue / aBT.-cocT.: B.W. 3abeitBopoTa, O.I". 3aBbsnoB
; 2. YpCOU ATuCO, Kad. Beici. MaTematuku. - Yensounck, 2006. - 128 ¢

HpaKTI/IKYM 10 BBICIICH MaTeMaTHKE JJ1s1 OKOHOMUCTOB yqe6 nocooue JIA BY30B / 1o

pea. H.IIL. Kpemepa. - M. : KOHUTH, 2004.,2005 - 423 c.

8. IIEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHMUS,
NHOPOPMAILIMOHHBIX CITPABOYHbBIX CUCTEM U UHTEPHET -
PECYPCOB, HEOBXOUMBIX J1JIs1 OCBOEHUSA JUCIHHUIIJIMHBI

(MOJYJIST)

Ne

/i WuTepHer pecypce (azpec) Onucanue pecypca

1. http://znanium.com/bookread.php ONeKTpOHHO-0MOINOTEUHAs cucrTeMma,
colepkamias JUTepaTypy IO MaTeMaThke U
CTaTUCTHKE

2. CaiiT mo pemeHuIo 3a1ad JIMHEHHOW anreOphl B
pexume  ounaiiH.  [IpeacraBieHbl  crocoObI

http://www.reshmat.ru pellIeHusT  CUCTEM  JIMHEWHBIX  ypaBHEHHI,

BBIUMCJICHHE  ONpeAeNuTeNeld,  JeHCTBUS ¢
MaTpULIAMU

3. http://www.mathworks.ru Caiir  comepxut mnporpammbl MATLAB ¢

QITOPUTMAMHU I MAaTEMATHYECKUX DPACUYCTOB U
rpaduyueckoil BU3yanu3anuu
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4. http://diffurov.net Caiit MO pEIICHUIO muddepeHanTbHbIX
ypaBHEHUU

5. http://integraloff.net CallT mpeaHa3HayeH ISl PEIICHUS _PasIMHBIX
3a/1a4 10 MaTeMaTHUKE B PEXKIME OHJIANH

6. DNeKTPOHHO-O0MOIMOTeYHAs cucrema,

http://www.iprbookshop.ru/ coaepxaiiasi JIMUTepaTypy MO MaTeMaTUKEe W

CTaTHCTHUKE

7. | http://math.semestr.ru Caiit, coaeprKaluii aaropuTMbl peIIeHUs
pa3IUYHBIX MaTeMaTHYeCKUX 3a7ad

9. TPEBOBAHUSA K MATEPUAJIBHO-TEXHUYECKOMY U YYEBHO-
METOINYECKOMY OBECIIEYEHHMIO JIUCHUIIJIMHBI (MOAYJIA)

[ToMetienusi, B KOTOPBIX MPOBOASTCSA 3aHSATHUS, MPEACTABIAIOT COOOM yueOHbIe
ayIUTOPUU NIl MPOBEACHUSI YYEOHBIX 3aHATHI. JlaHHBIE ayAUTOPUM OCHAIICHHBIC
000pyIOBaHUEM U TEXHUUYECKUMHU CPEJICTBAMU O0YUYECHUS.

Komnbiotepsnl, UH(POPMALNMOHHO-TEJIeKOMMYHHUKAIIUOHHbIE ceTu,
annmapaTHO-NIPOrpaMMHbIe M ayJIMOBH3YyajbHble CpPeACTBA, HaxoAslIMecs B
yueOHBIX ayIUTOPUAX:

- HoyTOYyK Lenovo B50 (s mpenogaBaTesnsi) ¢ BBIXOJIOM B CETh HHTEPHET;

- mpoexktop EPSON EB-W22 (nmpoektop SANYO PRO xtrax);

- akKycTH4eckas cuctema Microlab;

- 9KpaH JIJIsl IPOEKTOPa;

- IocKa MapKepHas (ydeHuuecKas 10CKa);

[lomenienuss 111 CaMOCTOSITENIBHOM  pabOThl  00yYaroUIMXCsli  OCHAIEHbI
KOMIBIOTEPHOU TEXHUKOW U UMEIOT BO3MOXKHOCTh MOJIKIIOYEHUS K CETU UHTEPHET U
00ecneynBalOT JOCTYH K 3JIEKTPOHHOW HH(OPMAIIMOHHO-00pa30BaTeNbHON cpene
aKaJeMuu.

10. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B mpomecce  ocBoeHWs — AWCIUIUIMHBI ~ UCIOJB3YIOTCS  CIICIYIOIIHE
00pa3oBaTebHBIC TEXHOJIOTHUH:

1. CranpapTHbie MeTOAbI O0y4YeHUS:

®  JICKIIHH;

®  [IPAKTUYECKHE 3aHITHS, HA KOTOPBIX OOCYXKIAIOTCS OCHOBHBIE MPOOJIEMBI,
OCBCILICHHBIC B JICKITUAX U CPOPMYITMPOBAHHBIE B JOMAITHUX 3aJIaHHX;

® [UCHMEHHBIC WIHM YCTHBIC JOMAIITHUE 3a1aHUs;

®  pPACUETHO-aHAIIMUTUYECKHUE, pacUeTHO-TpauuecKkue 3a1aHus;

®  KOHCYJbTAIlUM MPETO/IaBaTeICH;

e caMocTosiTebHasE paboTa CTYJIEHTOB, B KOTOPYIO BXOJUT OCBOCHHE
TEOPETUYECKOTO MaTepuasa, MOATOTOBKA K MPAKTUYECKUM 3aHATHSIM, BBIIIOJHEHUE
YKa3aHHBIX BBIIIE MTUCbMEHHBIX/YCTHBIX 3aJlaHuil, paboTa C JIUTepaTypoil.

2. Mertoasl 00y4eHHMs ¢ TNPUMEHEHMEM HWHTEPAKTHBHBIX ¢opMm
o0pa3oBaTeJbHbIX TEXHOJIOIHIA:
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® UHTEPAKTUBHBIC JICKIINH;

® KPYTJbl€ CTOJIBI;

® I'PYIINOBBIC TUCKYCCUU U MTPOEKTHI;

®00CyKJI€HUE PE3YJIbTaTOB PadOThI CTYAEHUYECKUX HCCIEN0BATEIbCKUX TPYIIIL.

JIMCT COI'JTIACOBAHUA
Nen/m | [Toapaznenenue Gamnans Mogmuce | Hara
1 | Kaeapa sxoHoMuKH O.B. 3ybkora GGk ——| 29.06.2021r.
) | Kadeapa MuVIl E.B. Mackafikuna ffz@w 29.06.2021 r. |
3 . Kapenpa TEMJ E.I1. Mackaifkun P 29.06.2021 r.
4 | Yueb.-meto. otzen M.O. JlepsduueBa VIS 29.06.2021 r.
| 5 ' bubnmoreka I'.B. IllnakoBa YR,y 29.06.2021 T,

— —
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